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 ɸʅʆʊɸʎɯʗ 

 

 

ʄʘʣʠʰʝʚʩʴʢʘ ʆ. ʉ. "ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʦʩʥʦʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ" ï ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.02.01 ï"ɻʽʛʽʻʥʘ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʧʘʪʦʣʦʛʽʷ" (ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ).ï 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2021. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʫʟʘʛʘʣʴʥʝʥʦ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʦʚʝ ʨʽʰʝʥʥʷ 

ʘʢʪʫʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ 

(ʊʇɺʇ). ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʝʢʦʣʦʛʦ-

ʛʽʛʽʻʥʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʊʇɺʇ ʥʘ ʜʦʚʢʽʣʣʷ ʽ ʟʜʦʨʦʚôʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʡʦʛʦ ʥʘʩʣʽʜʢʠ ʻ ʚʘʛʦʤʠʤ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʤ, ʙʽʦʣʦʛʽʯʥʠʤ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʪʷʛʘʨʝʤ ʥʘ ʚʩʽ ʩʬʝʨʠ ʩʫʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɼʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ 

ʮʴʦʛʦ ʚʧʣʠʚʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʠʢ ʽ 

ʜʦʩʚʽʜʫ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʨʦʜʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʨʦʟʨʦʙʣʝʥʦʾ 

ʤʘʣʦʚʽʜʭʦʜʥʦʾ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʫ, ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʫ ʦʮʽʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ, ʥʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʦʛʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʽʥʥʦʚʘʮʽʡʥʫ 

ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ, ʰʣʷʭʦʤ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʚʽʜʦʤʠʭ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʘʜʽʡ ʧʝʨʝʨʦʙʢʠ, ʚʚʝʜʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʪʘ 

ʦʪʨʠʤʘʥʠʤ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʛʽʛʽʻʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚ 
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ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʫ ʟʦʥʫ (ʉɿɿ) ʜʦ ʤʝʞʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ.  

ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʝʬʝʢʪʽʚ ʫ ʟʜʦʨʦʚôʾ ʥʘʩʝʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʨʦʙʥʠʮʪʚʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʪʘ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ.  

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ, ʙʝʟ ʪʘ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʫʤʦʚ ʧʨʘʮʽ ʦʩʪʘʥʥʽʭ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʛʥʫʯʢʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʘʤʠ 

ʚʠʣʫʯʝʥʠʤʠ ʟ ʊʇɺ, ʷʢʘ ʨʦʟʜʽʣʝʥʘ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʮʽʣʴʦʚʦʶ ʦʟʥʘʢʦʶ ʽ 

ʟʘʙʝʟʧʝʯʝʥʘ ʘʚʪʦʥʦʤʥʽʩʪʶ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʆʪʨʠʤʘʥʦ ʜʘʥʽ ʧʨʦ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʫ ʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʩʣʠʥʥʠʭ ʇɸʈ, ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʠ ʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʪʘ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʇɸʈ 

ʧʦʢʨʘʱʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ 

ʘʢʪʠʚʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ.  

ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘ ʫʧʘʢʦʚʢʘʤʠ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ, 

ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʬʝʨʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʘʤʠ, ʢʦʪʨʽ 

ʤʽʩʪʷʪʴʩʷ ʚ ʊʇɺ, ʚʽʜ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ʜʦ 

ʥʝʚʝʣʠʢʠʭ, ʤʘʣʦ ʟʘʪʨʘʪʥʠʭ, ʧʦʩʪʫʧʦʚʠʭ ʢʨʦʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʽʥʫ ʫʷʚʣʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʛʦ (ʘʥʘʣʽʟ 

ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ), ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʥʘʪʫʨʥʦʛʦ ʛʽʛʽʻʥʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ, ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ, ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʛʦ (ʦʮʽʥʢʘ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʽ ʟʜʦʨʦʚôʷ, ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ ʽʟ 

ʧʦʣʽʤʝʨʘʤʠ) ʤʝʪʦʜʽʚ, ʛʽʛʽʻʥʽʯʥʽ ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ 



4 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ; ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʪʘ ʤʝʜʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ StatSoft STATISTICA (v.6.0), Excel. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʚʜʘʥʴ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʽʩʥʫʶʯʠʭ ʜʘʥʠʭ 

ʱʦʜʦ ʚʧʣʠʚʫ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʊʇɺʇ ʥʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʰʣʷʭʽʚ ʽ ʤʝʪʦʜʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʧʦʣʽʤʝʨʽʚ, ʢʦʪʨʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʽʪʢʦʶ ʪʘ ʩʪʘʙʽʣʴʥʦ ʟʨʦʩʪʘʶʯʦʶ ʻ ʩʚʽʪʦʚʘ ʪʝʥʜʝʥʮʽʷ 

ʜʦ ʧʦʩʠʣʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ, ʚʠʢʣʠʢʘʥʘ 

ʚʧʣʠʚʦʤ ʧʦʣʽʤʝʨʽʚ ʫ ʊʇɺʇ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ ʪʘ 

ʝʢʦʥʦʤʥʠʤʠ ʻ ʤʝʪʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʢʦʪʨʽ ʚʠʢʣʶʯʘʶʪʴ ʜʝʩʪʨʫʢʮʽʶ 

ʧʦʣʽʤʝʨʽʚ, ʘ ʟ ʥʝʶ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʣʽʤʝʨʽʚ ʥʘ ʜʦʚʢʽʣʣʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ, ʦʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʘʭ ʟʥʠʱʝʥʥʷ ʘʙʦ 

ʨʦʟʢʣʘʜʘʥʥʷ, ʥʝ ʤʦʞʫʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʊʇɺʇ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤʠ ʩʪʨʠʤʫʶʯʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʩʪʫʧʘʶʪʴ: ʜʦʨʦʛʦʚʠʟʥʘ, 

ʷʢ ʥʘ ʩʪʘʜʽʾ ʚʪʽʣʝʥʥʷ ʧʨʦʝʢʪʽʚ ʫ ʞʠʪʪʷ, ʪʘʢ ʽ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ; 

ʤʘʪʝʨʽʘʣʦ- ʪʘ ʨʝʩʫʨʩʦʻʤʢʽʩʪʴ; ʪʨʫʜʥʦʱʽ, ʩʧʨʠʯʠʥʝʥʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʫʚʦʨʦʛʦ 

ʜʦʪʨʠʤʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ; ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ, ʟʥʠʱʝʥʥʷ ʯʠ 

ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʧʦʣʽʛʦʥʘʭ. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʜʣʷ ʋʢʨʘʾʥʠ ʻʚʨʦʧʝʡʩʴʢʠʡ ʰʣʷʭ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺʇ, - ʨʦʟʚʠʪʦʢ 

ʤʝʭʘʥʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʷʢ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʭ, ʧʨʦʩʪʠʭ, 

ʰʚʠʜʢʦ ʨʝʘʣʽʟʦʚʘʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʨʦʛʦʛʦ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʙʝʟʧʝʢʫ ʜʣʷ 

ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʠ ʧʨʦʮʝʩʽʚ, ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ. ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ ʦʪʦʪʦʞʥʶʶʪʴ ʽʟ ʧʝʨʚʠʥʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ.  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʝʭʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ ʽʟ 

ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʽ ʚʢʣʶʯʘʻ ʦʜʠʥʘʜʮʷʪʴ ʦʧʝʨʘʮʽʡ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʘʣʦʚʽʜʭʦʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʽʩʪʠʪʴ ʥʘ ʯʦʪʠʨʠ ʦʧʝʨʘʮʽʾ ʤʝʥʰʝ 



5 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʦʤʦʶ ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʟ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʦʨʪʫʚʘʥʥʷ 

ʚʽʜʭʦʜʽʚ ʟʘ ʢʦʣʴʦʨʦʤ ʪʘ ʟʘ ʪʠʧʦʤ; ʚʠʜʘʣʝʥʥʷ ʢʽʣʝʮʴ, ʢʦʨʢʽʚ ʪʘ ʝʪʠʢʝʪʦʢ; ʬʣʦʪʘʮʽʶ; 

ʧʦʚʪʦʨʥʝ ʧʦʜʨʽʙʥʝʥʥʷ; ʧʨʦʤʠʚʢʫ ʚʽʜ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʪʚʦʨʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘ 21,8Ñ4,6 % ʟʤʝʥʰʠʣʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʥʘ 27,8Ñ1,4 % 

ʧʨʠʰʚʠʜʰʠʣʘ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ, ʟʤʝʥʰʠʣʘ ʢʽʣʴʢʽʩʪʴ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʠʢʠʜʽʚ ʥʘ 

51,44Ñ8,05 % ʽ ʥʘ 6,3Ñ1,68 % ʰʣʘʤʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʘ ʟʦʥʘ (ʉɿɿ) ʚ 50 

ʤ ʻ ʜʦʩʪʘʪʥʴʦʶ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ. ɿʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ, ʜʽʦʢʩʠʜʦʤ ʘʟʦʪʫ, ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʪʘ ʧʦʣʽʤʝʨʥʠʤ ʧʠʣʦʤ ʩʪʘʥʦʚʠʣʠ  ʚʽʜ 

0,223 ɻɼʂ ʜʦ 0,493 ɻɼʂ; ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ï ʚʽʜ 0,127 ɻɼʂ ʜʦ 0,294 

ɻɼʂ. ʈʽʚʝʥʴ ʩʫʤʘʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʮʠʤʠ ʜʘʥʠʤʠ, 

ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʩʣʘʙʢʦ ʥʝʙʝʟʧʝʯʥʠʡ (0,41 ɻɼɿ) ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʪʘ, ʷʢ ʜʦʧʫʩʪʠʤʠʡ (0,261 ɻɼɿ) ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ. ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʩʪʘʪʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦʾ ʉɿɿ 

ʚ 50 ʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʥʦʚʫ ʉɿɿ ʨʦʟʤʽʨʦʤ 50 ʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. 

ʈʦʟʨʘʭʫʥʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʉɿɿ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 50 ʤʝʪʨʽʚ ʻ ʜʦʩʪʘʪʥʴʦʶ 

ʪʘ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ.  

ʂʦʤʧʣʝʢʩʥʦʶ ʛʽʛʽʻʥʽʯʥʦʶ ʦʮʽʥʢʦʶ ʥʝʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʟ 

ʊʇɺ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʦʣʽʤʝʨʽʚʘ 

ʥʝ ʚʠʷʚʠʣʠ ʛʽʛʽʻʥʽʯʥʦ ʟʥʘʯʠʤʠʭ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʥʘ ʪʝʩʪ ʦʙ'ʻʢʪʠ, ʥʽ ʚ 

ʨʦʟʚʝʜʝʥʥʷʭ 1:1, ʥʽ ʚ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʦʟʚʝʜʝʥʥʷʭ. ʅʠʟʴʢʘ ʩʪʫʧʽʥʴ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘʢʦʞ ʧʽʜ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʥʦ ʤʽʛʨʘʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʤʘʶʪʴ ʯʝʪʚʝʨʪʠʡ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʟ 

ʥʘʷʚʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʽʤʝʨʽʚ ʪʘ ʾʭ ʚʽʜʭʦʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ (ʰʣʘʤʫ) ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʮʝʩʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʣʘʤ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʙʝʟ ʩʪʘʜʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚʠʷʚʣʷʻ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʣʠʰʝ ʧʽʜ ʯʘʩ ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʟʤʽʥʫ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʷ (3 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ). ʐʣʘʤ ʦʪʨʠʤʘʥʠʡ ʫ ʧʨʦʮʝʩʽ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʝ ʚʠʷʚʣʷʻ ʛʽʛʽʻʥʽʯʥʦ 

ʟʥʘʯʠʤʠʭ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʧʦʣʽʤʝʨʽʚ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʩʪ ʦʙ'ʻʢʪʠ ʚ 

ʙʫʜʴ-ʷʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (4 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ). 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʻ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʦʶ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʚʧʣʠʚʫ ʥʘ ʣʝʪʘʣʴʥʽʩʪʴ Daphnia magna Straus ʟʘ 96 ʛʦʜʠʥ,  

ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʚʞʠʥʦʶ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʷ; ʆɺʄʇ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʦʜʥʠʭ 

ʪʘ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ ʫ ʚʦʜʽ ʪʘ ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ ʫ ˇʨʫʥʪ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʤʦʚʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʟʤʽʰʘʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʤ 

ʢʦʤʧʣʝʢʩʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʦʾ ʜʽʾ, ʦʩʥʦʚʥʠʤʠ 

ʻ: ʟʘʧʠʣʝʥʽʩʪʴ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʦʣʽʤʝʨʥʠʤ ʧʠʣʦʤ ʟʽ ʟʤʽʰʘʥʠʤ ʪʘ 

ʥʝʩʪʘʙʽʣʴʥʠʤ ʫ ʯʘʩʽ ʩʢʣʘʜʦʤ, ʰʫʤ, ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʚʘʞʢʽʩʪʴ ʧʨʘʮʽ. 

ʂʦʤʧʣʝʢʩʥʦʶ ʛʽʛʽʻʥʽʯʥʦʶ ʦʮʽʥʢʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ 

ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ 3.2, ʦʢʨʽʤ 

ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ - ʢʣʘʩ. 3.4. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʉʅʽʇ ʥʘʢʘʟ ʄʆɿ 

ʚʽʜ 08.04.2014 ˉ 248, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʫʤʦʚʠ ʧʨʘʮʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʨʦʙʦʪʦʶ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ. ʂʦʤʧʣʝʢʩ ʤʽʩʪʠʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʽ ʪʘ ʤʝʜʠʢʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʠʭ ʟʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʶʶʯʠʭ ʽ ʧʽʜʚʠʱʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʘʮʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʧʦʢʨʘʱʠʣʦ 

ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʪʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʜʦ 

ʢʣʘʩʫ 2, ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʜʦ ʢʣʘʩʫ 3.1. 
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ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚʩʪʘʥʦʚʣʝʥʦ: ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʥʷ 

ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʧʦʣʽʤʝʨʽʚ ʜʦʩʷʛʘʻ: ʜʣʷ ʇɺʍ ï 19 %; ʜʣʷ ʇɽʊʌ ï 18 %; ʜʣʷ 

ʩʫʤʽʰʝʡ ʇɽ + ʇʇ ï 5,25 %. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʥʘʧʦʚʥʶʚʘʯʘ, ʷʢʠʡ 

ʥʝ ʧʦʛʽʨʰʫʻ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ: ʜʣʷ ʇɺʍ ï 6,3Ñ0,42 %; ʜʣʷ ʇɽʊʌ 

ï 4,6Ñ0,27  %; ʜʣʷ ʇɽ+ʇʇ ï 0,43Ñ0,063 %; ʧʦʢʨʘʱʝʥʥʷ ʜʣʷ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʨʘʟʢʽʚ ʬʽʟʠʯʥʠʭ (ʜʦ 34,4Ñ2,7 %), ʢʦʨʦʟʽʡʥʠʭ (ʜʦ 96,7Ñ4,34 %), 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʥʘ 46,7Ñ1,73 % ʪʘ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ (94,1Ñ1,56 %) 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ ʥʝʥʘʧʦʚʥʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ; ʱʦ 

ʧʨʦʜʫʢʪʦʤ ʢʦʨʦʟʽʡʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʮʽʡ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ 

ʚʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʻ ʩʫʤʽʰ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʤʦʨʬʥʦʛʦ ʦʩʘʜʫ ʩʢʣʘʜʫ: 

ʉʘʆ+ʉʘ(ʆʅ)2+ʉʘ(ʅʉʆ3)2  97,9Ñ0,43 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʘʜʫ, ʽʥʰʝ ï 

ʄg(ʆʅ)2, Al2(OH)3. ʇʨʦʜʫʢʪʠ ʜʝʩʪʨʫʢʮʽʾ ʻ ʥʝʪʦʢʩʠʯʥʠʤʠ, ʥʝʨʦʟʯʠʥʥʠʤʠ ʘʙʦ 

ʤʘʣʦʨʦʟʯʠʥʥʠʤʠ ʧʨʦʩʪʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʥʝ ʯʠʥʷʪʴ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʫ; ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ ʟʨʘʟʢʽʚ ʥʘ 

15,6Ñ2,38 % ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʦʙʨʦʙʢʠ ʇɸʈ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ: ʜʦʩʷʛʥʫʪʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʫ ʢʦʤʧʦʟʠʮʽʾ ʜʣʷ ʇɺʍ ï 25,4Ñ1,12 %; ʜʣʷ ʇɽʊʌ ï 24,25Ñ0,85 %; ʜʣʷ ʩʫʤʽʰʝʡ 

ʇɽ+ʇʇ ï 6,25Ñ0,25 %. ʇʦʻʜʥʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʤʝʨʽʚ 

ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʽʡ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʘʧʦʚʥʶʚʘʯʘ  ʚ ʥʠʭ 

ʜʣʷ ʇɽʊʌ ï ʥʘ 37,5Ñ2,37 %, ʜʣʷ ʇɺʍ ï ʥʘ 38,3Ñ2,24 %, ʜʣʷ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ï 

ʥʘ 27,6 Ñ0,85 %, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʇɸʈ ʧʦʣʽʤʝʨʘʤʠ; ʧʦʢʨʘʱʝʥʥʷ  

ʜʣʷ ʫʩʽʭ ʟʨʘʟʢʽʚ ʬʽʟʠʯʥʠʭ (ʜʦ 38,6Ñ3,42 %), ʢʦʨʦʟʽʡʥʠʭ (ʜʦ 257Ñ5,42 %), 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ (ʥʘ 57,9Ñ4,21 %) ʪʘ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʥʘ 

99,47Ñ0,22) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʥʪʨʦʣʴʥʠʤʠ; ʫ ʞʦʜʥʦʤʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʟʨʘʟʢʫ, ʱʦ 

ʧʝʨʝʙʫʚʘʚ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʚʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʥʝ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʈ, ʷʢʘ ʥʘʥʝʩʝʥʘ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʘ, ʚʠʱʝ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ɻɼʂ ʜʣʷ ʚʦʜʠ ʧʠʪʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ; ʜʦʩʷʛʥʫʪʦ ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ 

ʥʘ 21,3Ñ2,13 % ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɼʦʚʝʜʝʥʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʦʨʙʝʥʪʽʚ ʽʟ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʚʠʣʠʚʽʚ ʥʘʬʪʠ ʥʘ 

ʧʦʚʝʨʭʥʶ ʚʦʜʠ, ʷʢ ʟʘ ʧʽʜʚʠʱʝʥʠʭ, ʥʦʨʤʘʣʴʥʠʭ, ʪʘʢ ʽ ʟʘ ʟʥʠʞʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʢʨʘʱʝ ʧʦʛʣʠʥʘʶʪʴ ʥʘʬʪʫ ʩʦʨʙʝʥʪʠ ʟ ʩʫʤʽʰʝʡ ʚʽʜʭʦʜʽʚ 

ʇɽ+ʇʇ ʜʦ 36,4Ñ1,8 ʛ/ʛ ʟʘ t = 21 ÜC ʽʟ ʨʦʟʤʽʨʦʤ ʥʘʧʦʚʥʶʚʘʯʘ (3,5 - 5,0)Ĭ(60-100) 

ʤʤ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʧʦʛʣʠʥʫʪʦʾ ʥʘʬʪʠ ʚʽʜʦʤʠʤʠ ʩʦʨʙʝʥʪʘʤʠ, 

ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʽʟ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʚʽʜʭʦʜʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʩʦʨʙʝʥʪʽʚ 

ʽʟ ʇɽʊʌ, ʇɺʍ ʚʽʜʭʦʜʽʚ ʧʦʢʨʘʱʫʻʪʴʩʷ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʧʽʩʣʷ ʾʭ ʧʝʨʰʦʛʦ ʮʠʢʣʫ 

ʨʝʛʝʥʝʨʘʮʽʾ (ʚʽʜʞʠʤʫ), ʩʦʨʙʝʥʪʠ ʽʟ ʇɺʍ ʚʠʪʨʠʤʫʶʪʴ ʜʦ 57 ʮʠʢʣʽʚ ʨʝʛʝʥʝʨʘʮʽʾ, 

ʚʽʜʜʘʶʯʠ ʙʽʣʴʰʝ 90 % ʧʦʛʣʠʥʫʪʦʾ ʥʘʬʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʾ 

ʩʢʦʥʩʪʨʫʡʦʚʘʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʬʣʦʪʘʮʽʡʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ 

ʩʫʤʽʰʝʡ, ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʫ ʩʫʤʽʰ ʨʦʩʣʠʥʥʦʾ ʇɸʈ ʽʟ ʄʠʣʴʥʷʥʢʠ 

ʣʽʢʘʨʩʴʢʦʾ (Saponaria officinalis L) ʪʘ ʩʦʨʙʝʥʪʽʚ ʽʟ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʮʽʻʶ ʞ ʇɸʈ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʫʧʽʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʩʪʢʠ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ ʜʦ  89,1Ñ1,47 % . 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʥʦʮʽʥʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʦʙʣʽʢ ʚʽʜʭʦʜʽʚ ʥʝ ʚʝʜʝʪʴʩʷ, ʘ 

ʩʠʩʪʝʤʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʤ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʦʚʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺʇ, ʢʦʪʨʽ ʟʘʩʥʦʚʘʥʽ: ʥʘ 

ʚʠʦʢʨʝʤʣʝʥʥʽ ʪʘ ʚʠʨʽʰʝʥʥʽ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʜʘʚʯʦ-ʧʨʘʚʦʚʠʭ, ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ, 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ, ʜʦʟʚʽʣʴʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʟʘʚʘʞʘʶʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ; ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʦʜʝʣʝʡ 

ʨʦʟʰʠʨʝʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʢʘ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʢʦʦʨʜʠʥʘʮʽʡʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʘʤʠ ʚʽʜʭʦʜʽʚ ʫʧʘʢʦʚʢʠ; ʽʥʬʦʨʤʫʚʘʥʥʽ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʜʣʷ ʨʽʟʥʦʾ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʥʮʠʧʠ, ʰʣʷʭʠ ʽ ʤʝʪʦʜʠ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʊʇɺ, ʢʦʪʨʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʛʥʫʯʢʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʣʽʤʝʨʘʤʠ ʚʠʣʫʯʝʥʠʤʠ ʟ ʊʇɺ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʘ ʘʚʪʦʥʦʤʥʽʩʪʶ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʶ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʢʦʪʨʘ ʧʨʘʮʶʻ ʟʘ ʩʭʝʤʦʶ: ʥʘʢʦʧʠʯʫʚʘʯ ï ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ï ʥʘʢʦʧʠʯʫʚʘʯ. ʉʪʨʫʢʪʫʨʘ ʢʦʞʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʚʠʢʦʥʘʥʘ ʪʘʢ, 

ʱʦ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʥʝʾ ʩʣʫʞʠʪʴ ʧʦʧʝʨʝʜʥʽʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ, ʘ ʨʝʟʫʣʴʪʘʪʦʤ ʾʾ 

ʨʦʙʦʪʠ ʻ ʧʨʦʤʽʞʥʠʡ ʧʨʦʜʫʢʪ ʘʙʦ ʚʠʨʽʙ, ʛʦʪʦʚʠʡ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʦʜʠ ʪʘ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ: ˉ 67391-2004 
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çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʦ ʢʘʥʘʣʘʭ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫè,  ̄94992-2014 çʉʧʦʩʽʙ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʣʷʰʦʢ ʽʟ 

ʇɽʊʌè,  ̄ 96751-2015 çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽè,  ̄ 110282-2014 çʉʧʦʩʽʙ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʣʷʰʦʢ ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪʫ (ʇɽʊʌ)è, ˉ 130090-2020 

çʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʣʷʰʦʢ ʽʟ ʧʣʘʩʪʠʢʘè,  ˉ 123509-2021 çʇʨʠʩʪʨʽʡ ʜʣʷ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʧʦʚʝʨʭʥʽ ʧʦʜʨʽʙʥʝʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚè, 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʣʠʩʪʘ ʧʨʦ ʥʦʚʦʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʄʆɿ ʋʢʨʘʾʥʠ 

 ̄638-2018 çʊʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚè. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽʥʽʮʽʡʦʚʘʥʦ ʧʦʜʘʥʥʷ ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ ʜʦ ʧʨʦʝʢʪʫ ɿʋ 

çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠè (ʥʘ ʨʦʟʛʣʷʜʽ ʚ ʧʨʦʬʽʣʴʥʦʤʫ ʢʦʤʽʪʝʪʽ ɺʈ ʋʢʨʘʾʥʠ). 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʪʨʴʦʭ ʤʦʥʦʛʨʘʬʽʡ ʪʘ 

ʧôʷʪʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʇʅɼʇ 

çɯʅʊʊɽʍè, ʊʟʆɺ çʅʘʬʪʦʛʘʟʪʝʭʥʦʣʦʛʽʷè, ʊʟʆɺ ʅɺʌ çɽʢʦʩʦʥʽʢ-ɺʝʩʪè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨ ʛʽʛʽʻʥʠ, 

ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ɼʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʘʛʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ, ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ˉ 1-4 ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ʽ ˉ 2 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʘʛʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʟ ʝʢʦʣʦʛʽʻʶ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʛʽʛʽʻʥʠ 

ʪʘ ʝʢʦʣʦʛʽʾ ɺɼʅɿʋ ñɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪò. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ, ʚʽʜʭʦʜʠ 

ʧʦʣʽʤʝʨʽʚ, ʧʝʨʝʨʦʙʢʘ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʙʽʦʽʥʜʠʢʘʮʽʷ, ʦʮʽʥʢʘ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ, 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ, ʩʦʨʙʝʥʪʠ ʟ ʚʽʜʭʦʜʽʚ. 

 

ABSTRACT 

  

  

Malyshevska OS. Scientific substantiation of hygienic bases of ecological 

safety of process of utilization of polymeric household waste for preservation of 

population health and environmental control. 

https://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=84985
https://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=84985
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The dissertation on competition of a scientific degree of the doctor of Doctor of 

Science in the specialty 14.02.01 - Hygiene and professional pathology (biological 

sciences). - Ivano-Frankivsk National Medical University of the Ministry of Health of 

Ukraine, Ivano-Frankivsk, 2020.  

State Institution "O. M. Marzieiev Institute for Public Healthò NAMSU, Kyiv, 2020. 

In the dissertation generalizes and scientifically substantiates a new solution to 

the current problem of safe for the health of the population and environmental 

components of solid waste management, which includes polymers (MSW). On the 

basis of complex, experimental, ecological-hygienic, sanitary-epidemiological 

researches of influence of sphere of management of TPVP on environment and health 

it is revealed that its consequences are a considerable sanitary-hygienic, biological 

and social and economic burden on all spheres of public activity and environment. 

natural environment. The possibility of reducing this impact due to scientifically 

sound conceptual approaches to improving the regulatory framework taking into 

account the best practices and experience of EU member states and the introduction 

of the developed low-waste environmentally friendly technology of mechanical 

processing of polymer waste with the stage of mechanical activation. 

A comprehensive ecological-hygienic and medical-biological assessment of the 

anthropogenic load caused by the technologies of processing secondary polymer raw 

materials extracted from solid waste to the main components of the natural environment 

and public health was carried out. A new innovative technology for processing polymer 

raw materials extracted from solid waste has been developed by improving the method 

of mechanical processing of polymers, which differs from the known fewer stages of 

processing, the introduction of the stage of mechanical activation and the final product 

that can be used in various sectors of the economy. Hygienic criteria for the location of 

mechanical processing of secondary polymers, without and with the stage of mechanical 

activation, have been scientifically substantiated, and a sanitary protection zone (SPZ) 

has been established for them up to the residential boundary. 

The risk of possible development of adverse effects on public health due to air 

pollution by mechanical processing of secondary polymer raw materials, without and 

with the stage of mechanical activation, depending on their location. 

A comprehensive hygienic assessment of the risk of products and wastes of 

mechanical processing of secondary polymers extracted from solid waste, without 

and with the stage of mechanical activation, for the environment and public health. 
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A comprehensive hygienic assessment of working conditions of operators of 

mechanical processing of secondary polymer raw materials, without and with the 

stage of mechanical activation, and developed a set of measures aimed at optimizing 

the working conditions of the latter. 

The structure of a flexible production system for the treatment of polymers 

extracted from solid waste has been developed, which is divided according to the 

functional-target feature and provided with autonomy and independence of functioning. 

Data on ecological and hygienic safety and efficiency of use of mechanically 

processed polymers in the environment of vegetable surfactants for extraction of oil 

from the surface of water and water-oil mixtures are obtained. 

It is shown that the application of surfactants to the surface of the secondary 

polymer raw material improves the properties of the compositions made of mechanically 

processed and activated products obtained from the secondary polymer raw material. 

The expediency of introduction of pro-European conceptual approaches to 

waste management and packaging in Ukraine is scientifically substantiated, which 

will improve the management and treatment of polymers contained in solid waste, 

from radical changes on a national scale to small, low-cost, gradual steps to change 

the population. on waste management. 

The study was performed using bibliographic (analysis of scientific 

information), laboratory and full-scale hygienic experiment, sanitary, 

microbiological, electron microscopic, physicochemical (safety assessment of 

products and waste processing of secondary polymers by mechanical processing 

technologies for the environment and health, properties of compositions with 

processed polymers) methods, hygienic to assess the working conditions of operators 

of mechanical processing of secondary polymers; instrumental and medical-statistical 

using application packages StatSoft STATISTICA (v.6.0), Excel. 

To achieve the goal of the dissertation and solve the tasks, the systematization and 

ecological and hygienic assessment of existing data on the impact of polymers that are 

part of the MSW on the main components of the environment and public health, as well 

as ways and methods of polymer waste management, which showed , which is a clear 

and steadily growing global trend to increase the man-made load on all components of 

the biosphere, caused by the influence of polymers in solid waste. It is established that 

the most environmentally friendly and economical are the methods of mechanical 
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processing, which exclude the destruction of polymers, and with it the negative impact 

of polymers on the environment. 

It is established that technologies based on methods of destruction or decomposition 

cannot solve the problem of environmentally safe management of solid waste, as the main 

deterrents are: high cost, both at the stage of implementation of projects and at the stage of 

operation of technologies; material and resource consumption; difficulties caused by the 

need for strict compliance with various parameters of processing processes; the presence of 

highly toxic waste that requires further processing, destruction or disposal at specially 

equipped landfills. It is proved that the most promising European way of solid waste 

management for Ukraine is the development of mechanical recycling technologies as the 

most universal, simple, quickly implemented and environmentally friendly, which do not 

require expensive high-tech equipment and can be sold anywhere in waste. There is almost 

no information in the literature on the safety for the environment and humans of processes, 

products and wastes of mechanical processing of secondary polymers. The influence of 

products and wastes of polymer recycling is identified with primary polymers. 

The research of sanitary-hygienic and economic aspects of the developed 

technology of processing of secondary polymers by a mechanical method with inclusion 

of a stage of mechanical activation is carried out. The developed technology is based on 

the improvement of traditional PET processing technology, which requires significant 

material and energy costs and includes eleven operations. The proposed low-waste 

technology contains four operations less than the known one and allows to exclude from 

the process of processing waste sorting by color and type; removal of rings, corks and 

labels; flotation; re-grinding; washing from detergents. 

The created technology reduced energy consumption by 21.8 Ñ 4.6%, accelerated 

the processing process by 27.8 Ñ 1.4%, reduced the amount of gaseous emissions by 

51.44 Ñ 8.05% and by 6.3 Ñ 1.68% sludge compared to traditional mechanical 

processing technology of secondary polymers. 

The results of field research of atmospheric air in the area of influence of 

mechanical processing of secondary polymers show that the sanitary protection zone 

(SPZ) of 50 m is sufficient in the area of influence of mechanical processing. 

Atmospheric air pollution from mechanical processing, without the stage of mechanical 

activation, nitrogen dioxide, carbon monoxide and polymer dust ranged from 0.223 

MPC to 0.493 MPC; with the stage of mechanical activation - from 0.127 MPC to 0.294 

MPC. The level of total air pollution, calculated according to these data, was assessed as 
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low-hazard (0.41 GDZ) for industries without a stage of mechanical activation and as 

acceptable (0.261 GDZ) for industries with a stage of mechanical activation. The 

research substantiates the sufficiency of the normative SPZ of 50 m for the production 

of mechanical processing of secondary polymer raw materials by traditional technology 

and the new SPZ of 50 m for the production of mechanical processing of secondary 

polymer raw materials with the stage of mechanical activation. 

The calculation of non-carcinogenic risk indicators SPZ for production of 

mechanical processing of polymer secondary raw materials in 50 meters is sufficient 

and can be reduced for production of mechanical processing of polymer secondary 

raw materials with a stage of mechanical activation. 

A comprehensive hygienic assessment of the hazards of products and wastes of 

mechanical processing of secondary polymer raw materials extracted from MSW, 

without and with the stage of mechanical activation, for the environment found that 

all tested samples of recycled polymer products did not show hygienically significant 

effects on toxic effects, neither in dilutions 1: 1, nor in higher dilutions. The low 

degree of sanitary and chemical danger is also confirmed by the small values of 

indicators of water migration danger. All the studied samples according to the set of 

biotesting results have the fourth hazard class, which correlates well with the 

available literature data of studies of polymers and their waste. 

The results of biotesting of waste of the studied mechanical processing processes 

showed that the sludge of the processing process without the stage of mechanical 

activation has a toxic effect only during phytotesting on the change of stem and root 

length (hazard class 3). The sludge obtained in the process of mechanical processing 

with the stage of mechanical activation does not reveal hygienically significant toxic 

effects of polymers on the study of test objects in any concentrations (hazard class 4). 

According to biotesting indicators, a comparison of traditional technology of 

mechanical processing of secondary polymer raw materials was made. It is 

established that the developed processing technology is significantly more 

hygienically safe in terms of: impact on mortality of Daphnia magna Straus for 96 

hours, phytotesting for stem and root length; OVMP chemicals of aqueous and buffer 

solutions in water and during introduction into the soil. 

It is established that the working conditions of workers in the process of 

processing mixed polymer waste are characterized by a combined effect on the body 

of a complex of adverse production factors of different actions, the main are: dust in 

the working area polymer dust with mixed and unstable composition, noise, cooling 
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microclimate, labor intensity. The complex hygienic assessment established that the 

working conditions of the operators of the polymer waste processing process belong 

to class 3.2, except for the forklift operator - class. 3.4. According to DerzhSNiP 

order of the Ministry of Health from 08.04.2014 ˉ 248, it is established that such 

working conditions can lead to the development of diseases related to work. A set of 

measures aimed at optimizing the working conditions of operators of the polymer 

processing process has been developed. The complex contains organizational, 

sanitary and medical and preventive measures, the implementation of which will 

reduce the negative impact of adverse production factors on the health of workers and 

increase productivity and quality of work. The implementation of a set of measures 

has improved the working conditions of unloading and packing operators and 

forklifts up to class 2, shredding and baler for class 3.1. 

Studies of mechanically activated polymers of cement-sand compositions have 

shown: the maximum amount of introduction of filler from polymers reaches: for 

PVC - 19%; for PET - 18%; for mixtures of PE + PP - 5.25%. The maximum content 

of filler, which does not impair the physical properties of the compositions: for PVC - 

6.3 Ñ 0.42%; for PET - 4.6 Ñ 0.27%; for PE + PP - 0.43 Ñ 0.063%; improvements for 

all tested samples of physical (up to 34.4 Ñ 2.7%), corrosion (up to 96.7 Ñ 4.34%), 

thermal insulation by 46.7 Ñ 1.73% and sound insulation (94.1 Ñ 1, 56%) properties, 

compared with samples of unfilled polymers; that the product of corrosion 

destruction of samples of compositions in various aggressive aqueous media, is a 

mixture of inorganic amorphous sludge composition: CaO + Ca (OH) 2 + Ca (HCO3) 

2 - 97.9 Ñ 0.43% of the total sludge, the rest - Mg ( OH) 2, Al2 (OH) 3. Degradation 

products are non-toxic, insoluble or insoluble simple inorganic compounds that do 

not adversely affect the environment and humans; reducing the weight of the samples 

by 15.6 Ñ 2.38% without deteriorating their properties. 

Evaluation of the effect of surfactant surface treatment of polymeric fillers on the 

properties of the compositions: an increase in the mass of the polymeric filler in the 

composition for PVC - 25.4 Ñ 1.12%; for PET - 24.25 Ñ 0.85%; for mixtures of PE + PP - 

6.25 Ñ 0.25%. The combination of physical and chemical adhesion of polymers with the 

components of the compositions allowed to increase the amount of filler in them for PET - 

by 37.5 Ñ 2.37%, for PVC - by 38.3 Ñ 2.24%, for mixtures of PE + PP - by 27, 6 Ñ 0.85%, 

compared with untreated surfactant polymers; improvements for all samples of physical 

(up to 38.6 Ñ 3.42%), corrosion (up to 257 Ñ 5.42%), thermal insulation (by 57.9 Ñ 4.21%) 
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and sound insulation properties (by 99.47 Ñ 0) , 22) in comparison with control; in none of 

the tested samples, which were in different aggressive aqueous media, the excess of 

surfactant concentration, which is applied to the polymer surface, above the established 

maximum concentration limits for drinking water; achieved a reduction in the weight of 

finished products by 21.3 Ñ 2.13% without deterioration of their properties. 

High efficiency of application of sorbents from mechanically processed and 

activated polymer waste for liquidation of oil spills on a water surface, both at the raised, 

normal, and at the lowered temperatures is proved. It is established that sorbents from 

mixtures of PE + PP waste up to 36.4 Ñ 1.8 g / g at t = 21 ÜC with a filler size (3.5 - 5.0) Ĭ 

(60-100) mm, which significantly exceeds the amount of oil absorbed by known sorbents 

made from natural and artificial waste. It is established that for sorbents from PET, PVC 

waste oil absorption improves after their first cycle of regeneration (extraction), sorbents 

from PVC can withstand up to 57 cycles of regeneration, giving more than 90% of 

absorbed oil. It is established that the use of a simple designed installation for flotation 

extraction of oil from water-oil mixtures, with simultaneous addition to the mixture of 

vegetable surfactants from Saponaria officinalis L and sorbents from mechanically 

activated polymer waste, the surface of which is covered with the same surfactant, 

provides efficiency. purification of water-oil mixtures up to 89.1 Ñ 1.47%. 

It is established that full-fledged statistical accounting of waste is not conducted, 

and the system of waste management in Ukraine needs significant improvement to 

achieve compliance with European standards. 

New conceptual approaches to improving the regulatory framework for solid 

waste management have been developed and substantiated, which are based on: 

identification and solution of the main legal, coordination, administrative, permitting, 

technical and financial problems that hinder the implementation of the new waste 

management system; introduction of extended producer responsibility models with the 

involvement of a coordinating agent to manage packaging waste flows; informing the 

population through information messages, for different target audiences, highlighting 

information about the principles, ways and methods of environmentally sound 

management of solid waste that can be used for environmental education. 

The structure of a flexible production system for the treatment of polymers 

extracted from solid waste has been developed, which is provided with autonomy and 

independence of operation, which works according to the scheme: storage Ÿ device for 
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waste processing Ÿ storage. The structure of each subsystem is made so that the raw 

material for it is a preliminary semi-finished product, and the result of its work is an 

intermediate product or product ready for consumption.  

The results of the research were used for the development and implementation of 

patents of Ukraine for inventions and utility models: ˉ 67391-2004 "Method for 

predicting the spread of pollutants through hydrodynamic communication channels", ˉ 

94992-2014 "Method for processing waste PET bottles", ˉ 96751- 2015 "Method for 

predicting the three-dimensional distribution of pollutants in the aquifer", ˉ 110282-

2014 "Method for processing waste polyethylene tetraphthalate (PET) bottles", ˉ 

130090-2020 "Device for grinding plastic bottles", ˉ 123509-2021 surfaces of crushed 

polymeric materials ", information letter on innovations in the health care system of the 

Ministry of Health of Ukraine ˉ 638-2018" Technology of mechanical processing of 

household polymer waste ". According to the results of the research, the submission of 

changes and additions to the draft Law ñOn Waste Managementò was initiated (under 

consideration in the profile committee of the Verkhovna Rada of Ukraine). Research 

materials were used in the preparation of three monographs and five textbooks. 

Materials of the dissertation work were introduced into the production process 

of PNDP "INTTECH", LLC "Naftogaztechnologiya", LLC NVF "Ekosonik-West". 

The research results are introduced into the educational process of the 

departments of hygiene, ecology and labor protection of Dnipropetrovsk State 

Medical University, hygiene and ecology of Ivano-Frankivsk National Medical 

University, general hygiene and ecology of Vinnytsia National Medical University. 

MI Pirogov, hygiene and ecology ˉ 1-4 of the National Medical University. OO 

Bogomolets, hygiene and ecology and ˉ 2 Kharkiv National Medical University, 

general hygiene and ecology of Lviv National Medical University named after 

Danylo Halytsky, Hygiene and Ecology of Bukovynian State Medical University. 

Keywords: ecological and hygienic assessment of polymer waste, polymer 

waste, processing of secondary polymers, bioindication, phytotoxicity assessment, 

non-carcinogenic effect, hazard index, waste sorbents, waste management. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

 

1) ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʪʘ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ 

ʽʥʰʠʭ ʜʝʨʞʘʚ: 

1. ʇʦʛʦʨʽʣʠʡ ʄ.ʇ., ʄʽʟʶʢ ʄ.ɯ., ʄʘʣʠʰʝʚʩʴʢʘ ʆ.ʉ., ʁʦʥʜʘ ʄ.ɭ., ʊʦʢʘʨ ɯ.ʊ., 

ɭʨʝʤʯʫʢ ʗ.ʆ ʆʩʦʙʣʠʚʦʩʪʽ ʝʧʽʜʝʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ ʡʦʛʦ ʟʚ'ʷʟʦʢ ʽʟ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʜʦʚʢʽʣʣʽ. ʅʋɹʽʇ, ʩʝʨʽʷ ʙ̔ ʦʣʦʛʽʷ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʝʢʦʣʦʛʽʷ. ʂʠʾʚ, 2018. ˉ 2 (72). ʉ. 68-74. (ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʩʥʦʚʢʠ) 

2. ʄʘʣʠʰʝʚʩʴʢʘ ʆ.ʉ., ɻʘʨʢʘʚʠʡ ʉ.ʉ., ʄʠʱʝʥʢʦ ɯ.ɸ., ʇʦʛʦʨʽʣʠʡ ʄ.ʇ., ʊʦʢʘʨ 

ɯ.ʊ., ɻʨʝʯʫʭ ʃ.ʉ. ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʙʫʪʦʚʠʭ 
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ɿʄɯʉʊ 

 

 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ, ʆɼʀʅʀʎʔ, 

ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ 

ɺʉʊʋʇ 

ʈʆɿɼɯʃ 1. ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɺɯɼʍʆɼɯɺ 

ʇʆʃɯʄɽʈɯɺ, ʐʃʗʍɯɺ ɯ ʄɽʊʆɼɯɺ ʇʆɺʆɼɾɽʅʅʗ ɿ ʅʀʄʀ ʅɸ ʆʉʅʆɺʅɯ 

ʂʆʄʇʆʅɽʅʊʀ ɼʆɺʂɯʃʃʗ ʊɸ ɿɼʆʈʆɺôʗ ʅɸʉɽʃɽʅʅʗ (ʆɻʃʗɼ 

ʃɯʊɽʈɸʊʋʈʀ) 

1.1 ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʭʦʜʽʚ 

ʧʦʣʽʤʝʨʽʚ 

1.2  ɸʥʘʣʽʟ ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʜʦʩʚʽʜʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʧʦʣʽʤʝʨʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ 

1.3 ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ 

ʥʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

1.4 ɺʧʣʠʚ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ 

1.5 ʊʨʘʜʠʮʽʡʥʽ ʪʘ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ 

1.5.1 ɺʠʚʝʟʝʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

1.5.2 ʂʦʤʧʣʝʢʩʥʝ ʩʦʨʪʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽʟ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

1.5.3 ʈʦʟʢʣʘʜʘʥʥʷ 

1.5.4 ʉʧʘʣʶʚʘʥʥʷ 

1.5.5 ʇʦʚʪʦʨʥʘ ʧʝʨʝʨʦʙʢʘ (ʨʝʮʠʢʣʽʥʛ) 

1.5.5.1 ʄʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ 

1.5.5.2 ʍʽʤʽʯʥʝ ʨʦʟʯʠʥʝʥʥʷ 

1.5.5.3 ʊʝʨʤʦʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ 

1.5.5.4 ɺʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ 

1.6 ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʝ ʪʘ ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ʈʆɿɼɯʃ 2. ʄɽʊʆɼʀ ʊɸ ʆɹʉʗɻ ɼʆʉʃɯɼɾɽʅʔ 

2.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʦʙ'ʻʢʪʽʚ ʽ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ 

2.2. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

2.3 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʆɿɼɯʃ 3. ɺʀɺʏɽʅʅʗ ɺʇʃʀɺʋ ɺʀʈʆɹʅʀʎʊɺ ɯɿ ʇɽʈɽʈʆɹʂʀ 

ɺʊʆʈʀʅʅʀʍ ʇʆʃɯʄɽʈɯɺ ʅɸ ɿɸɹʈʋɼʅɽʅʅʗ ɸʊʄʆʉʌɽʈʅʆɻʆ 

ʇʆɺɯʊʈʗ ʊɸ ʋʄʆɺʀ ʇʈʆɾʀɺɸʅʅʗ ʅɸʉɽʃɽʅʅʗ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ) 

3.1 ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ 

3.2 ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 
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3.3 ʇʦʨʽʚʥʷʣʴʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

3.4 ɺʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʫ ʟʜʦʨʦʚôʾ 

ʥʘʩʝʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ  

3.5 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʨʘʡʦʥʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

ɺʠʩʥʦʚʦʢ ʜʦ ʨʦʟʜʽʣʫ 3.  

ʈʆɿɼɯʃ 4. ʉɸʅɯʊɸʈʅʆ-ɻɯɻɯɭʅɯʏʅɯ ʊɸ ɽʂʆʅʆʄɯʏʅɯ ɸʉʇɽʂʊʀ 

ʊʈɸɼʀʎɯʁʅʆɰ ʊɸ ʈʆɿʈʆɹʃɽʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ʇɽʈɽʈʆɹʂʀ  ɺʊʆʈʀʅʅʀʍ 

ʇʆʃɯʄɽʈɯɺ ʄɽʍɸʅɯʏʅʀʄ ʄɽʊʆɼʆʄ ɯɿ ɺʂʃʖʏɽʅʅʗʄ ʉʊɸɼɯɰ 

ʄɽʍɸʅɯʏʅʆɰ ɸʂʊʀɺɸʎɯɰ, ɰʍ ʇʈʆɼʋʂʊɯɺ ɯ ɺɯɼʍʆɼɯɺ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ) 

4.1. ʊʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

4.1.1. ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

4.1.2. ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

4.2 ʆʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

4.2.1 ʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ 

4.3 ɺʠʚʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʽʟ ʊʇɺ, ʪʨʘʜʠʮʽʡʥʦʶ 

ʤʝʭʘʥʽʯʥʦʶ ʧʝʨʝʨʦʙʢʦʶ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

4.3.1 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʧʝʨʝʨʦʙʢʦʶ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ˇʨʫʥʪʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

4.3.2 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, 

ʟʽ/ʙʝʟ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʚʠʣʫʯʝʥʦʾ ʽʟ ʊʇɺ ʥʘ ʛʽʜʨʦʙʽʦʥʪʠ 

4.3.3 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʤʝʪʦʜʦʤ ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʽʟ ʊʇɺ, ʟʘ 

ʪʨʘʜʠʮʽʡʥʦʶ  ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

4.3.4 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʦʨʽʻʥʪʦʚʥʠʤ ʚʦʜʥʦ-ʤʽʛʨʘʮʽʡʥʦʤʫ ʧʦʢʘʟʥʠʢʦʤ 

4.3.5 ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, 

ʟʽ/ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʚʠʣʫʯʝʥʦʾ ʽʟ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʪʝʩʪʫʚʘʥʥʷ 

ɺʠʩʥʦʚʢʠ ʨʦʟʜʽʣʫ 4 

ʈʆɿɼɯʃ 5. ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɻɯɻɯɭʅɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʋʄʆɺ ʇʈɸʎɯ ʆʇɽʈɸʊʆʈɯɺ ʇɽʈɽʈʆɹʂʀ ʇʆʃɯʄɽʈʅʀʍ ʇʆɹʋʊʆɺʀʍ 

ɺɯɼʍʆɼɯɺ ʄɽʍɸʅɯʏʅʀʄ ʄɽʊʆɼʆʄ 
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5.1 ɻʽʛʽʻʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ (ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ, ʤʠʪʪʷ, ʩʫʰʽʥʥʷ, ʤʝʭʘʥʽʯʥʘ 

ʘʢʪʠʚʘʮʽʷ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʧʘʢʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʚʽʜʚʘʥʪʘʞʝʥʥʷ) 

5.1.1 ʄʽʢʨʦʢʣʽʤʘʪ 

5.1.2 ʆʩʚʽʪʣʝʥʥʷ 

5.1.3 ʐʫʤ, ʚʽʙʨʘʮʽʷ 

5.1.4 ʍʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ 

5.1.5 ɺʘʞʢʽʩʪʴ ʽ ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

5.1.6 ʂʦʤʧʣʝʢʩʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ  

5.2 ʂʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ  

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

ʈʆɿɼɯʃ 6. ɼʆʉʃɯɼɾɽʅʅʗ ʁ ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ 

ɺʇʃʀɺʋ ɼʆɼɸɺɸʅʅʗ ʇɽʈɽʈʆɹʃɽʅʀʍ ʇʆʃɯʄɽʈɯɺ ʋ ʂʆʄʇʆɿʀʎɯɰ 

ʅɸ ɰʍ ɺʃɸʉʊʀɺʆʉʊɯ  (ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ) 

6.1 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

6.2 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʮʝʤʝʥʪʥʦïʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʢʦʨʦʟʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

6.3 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʫ ʮʝʤʝʥʪʥʦïʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

6.4 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

6.5 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʝʚʦ-

ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʇɸʈ) ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ 

6.5.1 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ 

ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ 

6.5.2 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʩʪʽʡʢʦʩʪʽ ʫ ʨʽʟʥʠʭ 

ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʢʦʤʧʦʟʠʮʽʡ, ʷʢʽ ʥʘʧʦʚʥʝʥʽ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ 

ʧʦʣʽʤʝʨʘʤʠ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ 

6.5.3 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ 

ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʚʢʨʠʪʠʤʠ ʇɸʈ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ 

6.5.4 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝ-

ʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʚʢʨʠʪʠʤʠ ʇɸʈ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ 

6.6 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 

ʈʆɿɼɯʃ 7. ʅɸʋʂʆɺɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɸ ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ 

ʆʎɯʅʂɸ ɯʅʅʆɺɸʎɯʁʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ɺʀʂʆʈʀʉʊɸʅʅʗ ɸɼʉʆʈɹɽʅʊɯɺ, 

ʆʊʈʀʄɸʅʀʍ ɯɿ ʇɽʈɽʈʆɹʃɽʅʀʍ ʇʆʃɯʄɽʈɯɺ ɼʃʗ ɺʀʃʋʏɽʅʅʗ 

(ɿɹʀʈɸʅʅʗ) ʅɸʌʊʆʇʈʆɼʋʂʊɯɺ ɿ ʇʆɺɽʈʍʅɯ ɺʆɼʀ ʊɸ ʄɯʉʔʂʀʍ 

ʉʊɯʏʅʀʍ ɺʆɼ (ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ) 

7.1 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊʌ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 
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7.2 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

7.3 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

7.4 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʩʪʽʯʥʠʭ ʚʦʜ 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 7 

ʈʆɿɼɯʃ 8. ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʅɸʎɯʆʅɸʃʔʅʆɻʆ 

ɿɸʂʆʅʆɼɸɺʉʊɺɸ ʋ ʉʌɽʈɯ ʇʆɺʆɼɾɽʅʅʗ ɿ ʊɺɽʈɼʀʄʀ 

ʇʆɹʋʊʆɺʀʄʀ ɺɯɼʍʆɼɸʄʀ, ɼʆ ʉʂʃɸɼʋ ʗʂʀʍ ɺʍʆɼʗʊʔ 

ʇʆʃɯʄɽʈʀ, ɯ ɺʉʊɸʅʆɺʃɽʅʅʗ ʁʆɻʆ ɺɯɼʇʆɺɯɼʅʆʉʊɯ 

ɭɺʈʆʇɽʁʉʔʂʆʄʋ 

8.1 ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ 

ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʚ ʋʢʨʘʾʥʽ  

8.2 ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʚ ɭʉ  

8.3 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʋʢʨʘʾʥʠ ʪʘ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 8 

ʈʆɿɼɯʃ 9. ʅɸʋʂʆɺɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʂʆʅʎɽʇʊʋɸʃʔʅʀʍ 

ʇɯɼʍʆɼɯɺ ɼʆ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɰ ɹɸɿʀ 

ʑʆɼʆ ʇʆɺʆɼɾɽʅʅʗ ɿ ʇʆɹʋʊʆɺʀʄʀ ɺɯɼʍʆɼɸʄʀ, ɼʆ ʉʂʃɸɼʋ 

ʗʂʀʍ ɺʍʆɼʗʊʔ ʇʆʃɯʄɽʈʀ 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 9 

ʈʆɿɼɯʃ 10. ɸʅɸʃɯɿ ɯ ʋɿɸɻɸʃʔʅɽʅʅʗ ʆʊʈʀʄɸʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ  

ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

ɺʀʉʅʆɺʂʀ 
ʇɽʈɽʃɯʂ ɼɾɽʈɽʃ ʇʆʉʀʃɸʅʅʗ 

ɼʆɼɸʊʂʀ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʀʄɺʆʃɯɺ, ʆɼʀʅʀʎʔ, ʉʂʆʈʆʏɽʅʔ ɯ 

ʊɽʈʄɯʅɯɺ 

 

ɺʈɸ ï ʙʽʩʬʝʥʦʣ-ɸ; 

ɻɼʂ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ; 

ɻʆʉʊ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪ; 

ɻʈɿ ï ʛʦʩʪʨʽ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ; 

ɼʉʊʋ ï ʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ; 

ɼɹʅ ï ʜʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʽ ʧʨʘʚʠʣʘ; 

ɭʉ ï ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ; 

ʂʂ.ɼ. ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ; 

ʄɺ ï ʤʝʪʦʜʠʢʘ ʚʠʤʽʨʶʚʘʥʴ; 

ʄɺɺ ï ʤʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ; 

ʆʆʅ ï ʆʨʛʘʥʽʟʘʮʽʷ ʆʙô̒ ʜʥʘʥʠʭ ʅʘʮʽʡ; 

ʇɸʈ ï ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ; 

ʇɸ (ʈɸ) ï ʧʦʣʽʘʤʽʜ; 

ʇɿ ï ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ; 

ʇɽʅʊ (ʈɽ) ï ʧʦʣʽʝʪʠʣʝʥ ʥʠʟʴʦʛʦ ʪʠʩʢʫ; 

ʇɽɺʊ (ʈɽ) ï ʧʦʣʽʝʪʠʣʝʥ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 

ʇʇ (ʈʈ) ï ʧʦʣʽʧʨʦʧʽʣʝʥ; 

ʇɺʍ (PVC) ï ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ; 

ʇɽʊʌ (PET) ï ʧʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ; 

ʇʉ (PS) ï ʧʦʣʽʩʪʠʨʦʣ 

ʇʇɺ ï ʧʦʣʽʤʝʨʥʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ; 

ʈɺɺ ï ʨʦʟʰʠʨʝʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ; 

ʉʉɿ ï ʩʤʽʪʪʻ ʩʧʘʣʶʚʘʣʴʥʠʡ ʟʘʚʦʜ; 

ʉɿɿ ï ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʘ ʟʦʥʘ; 

ʉʅʽʇ ï ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʽ ʧʨʘʚʠʣʘ; 

ʊʇɺ ï ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ; 

ʊʇɺʇ  ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʦʣʽʤʝʨʠ; 

HQ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ  

ʅɯ ï ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ 
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ɺʉʊʋʇ 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ 28 ʨʦʢʽʚ ʯʘʩʪʢʘ ʧʦʣʽʤʝʨʽʚ ʫ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʘʭ ʟʨʦʩʣʘ ʟ 1,7 % ʜʦ 9,16 %, ʟʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘ 

34,5 %,  ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ  ʚ ʢʨʘʾʥʽ ʥʘʢʦʧʠʯʝʥʦ ʙʣʠʟʴʢʦ 42 ʤʣʥ. ʪ, ʚʽʜʭʦʜʽʚ ʮʴʦʛʦ 

ʪʠʧʫ, ʢʨʽʤ ʪʦʛʦ ʜʦ ʮʽʻʾ ʤʘʩʠ ʱʦʨʽʯʥʦ ʜʦʜʘʻʪʴʩʷ ʱʝ ʙʣʠʟʴʢʦ ʦʜʥʦʛʦ ʤʽʣʴʡʦʥʘ 

ʪʦʥʥ (ʟʘ ʜʘʥʠʤʠ ʋʢʨɼʝʨʞʩʪʘʪʠʩʪʠʢʠ) [1]. 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ ʚ ʩʚʽʪʽ ʫ 2018 ʨʦʮʽ ʩʪʘʥʦʚʠʚ 

6,56 ʤʣʨʜ. ʪʦʥʥ. ɯʟ ʥʠʭ ʣʠʰʝ 11,8 % ʙʫʣʠ ʧʝʨʝʨʦʙʣʝʥʽ, 10,4 % - ʩʧʘʣʝʥʽ, ʘ 77,8 % - 

ʦʧʠʥʠʣʠʩʷ ʥʘ ʧʦʣʽʛʦʥʘʭ ʘʙʦ ʩʪʠʭʽʡʥʠʭ ʟʚʘʣʠʱʘʭ [2].  

ɿ 1 ʩʽʯʥʷ 2018 ʨʦʢʫ ʋʢʨʘʾʥʘ ʟʦʙʦʚôʷʟʘʣʘʩʷ ʩʦʨʪʫʚʘʪʠ ʚʩʝ ʩʤʽʪʪʷ ʟʘ ʚʠʜʘʤʠ 

ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʜʽʣʷʪʠ ʡʦʛʦ ʥʘ ʧʨʠʜʘʪʥʝ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʣʷ 

ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ ʥʝʙʝʟʧʝʯʥʝ, ʘ ʪʘʢʦʞ ʟʘʙʦʨʦʥʠʣʘ ʚʠʚʦʟʠʪʠ ʥʝʨʦʟʜʽʣʝʥʽ ʚʽʜʭʦʜʠ ʥʘ 

ʧʦʣʽʛʦʥʠ ʽ ʟʚʘʣʠʱʘ. ʆʜʥʘʢ, ʫ 2019 ʨʦʮʽ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʄʽʥʨʝʛʽʦʥʫ, ʤʝʥʰʝ ʥʽʞ ʫ 5 % 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʚʧʨʦʚʘʜʠʣʠ ʨʦʟʜʽʣʴʥʠʡ ʟʙʽʨ ʩʤʽʪʪʷ, ʘ 78 % ʥʘʩʝʣʝʥʥʷ ʦʭʦʧʠʣʠ 

ʧʦʩʣʫʛʘʤʠ ʟ ʚʠʚʝʟʝʥʥʷ ʚʽʜʭʦʜʽʚ. ʃʠʰʝ 6,1 % ʫʩʴʦʛʦ ʩʤʽʪʪʷ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ 

ʫʪʠʣʽʟʦʚʘʥʦ (2 % ï ʩʧʘʣʠʣʠ, ʘ 4,1 % ï ʚʽʜʧʨʘʚʠʣʠ ʥʘ ʧʝʨʝʨʦʙʢʫ), ʘ 93,9 % 

ʟʘʭʦʨʦʥʝʥʦ ʥʘ ʧʦʣʽʛʦʥʘʭ ʽ ʟʚʘʣʠʱʘʭ, ʧʨʘʮʶʚʘʚ 1 ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʡ ʟʘʚʦʜ ʽ 3 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ [3,4]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʽ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ ʟʫʤʦʚʣʝʥʘ ʷʢ ʟʥʘʯʥʦʶ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʧʦʪʨʘʧʣʷʥʥʷ 

ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʜʦ ʙʽʦʩʬʝʨʠ, ʪʘʢ ʽ ʟʥʘʯʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ, ʷʢʠʡ ʜʦʚʦʜʷʪʴ 

ʥʘʩʪʫʧʥʽ ʬʘʢʪʠ: ʙʽʣʴʰʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ ʚʠʨʦʙʽʚ ʫ ʜʦʚʢʽʣʣʽ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ, ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʨʽʙʥʽ ʰʤʘʪʢʠ; ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ 

ʧʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʥʝ ʪʽʣʴʢʠ ʝʢʦʥʦʤʠʪʴ ʥʘʬʪʦʚʽ ʨʝʩʫʨʩʠ, ʘʣʝ ʡ ʟʘʭʠʱʘʻ 

ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʧʘʨʥʠʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʰʢʽʜʣʠʚʠʭ ʛʘʟʽʚ; ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ ʩʧʦʞʠʚʘʻʪʴʩʷ ʥʘ 70 % ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ; ʧʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ 70-80 % ʟʤʝʥʰʫʻ ʪʝʨʠʪʦʨʽʶ, ʱʦ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʘʭʦʨʦʥʝʥʥʷ ʊʇɺ [5-8]. 

ʏʘʩʪʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʚʘʣʠʱʘ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʫ ʜʦʚʢʽʣʣʷ ʧʦʪʨʘʧʣʷʶʪʴ 
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ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ, ʢʘʥʮʝʨʦʛʝʥʥʽ ʪʘ ʤʫʪʘʛʝʥʥʽ ʨʝʯʦʚʠʥʠ. ʇʨʦʮʝʩ ʪʣʽʥʥʷ ʚʠʢʣʠʢʘʻ ʥʝ 

ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʽʣʽ ʟʚʘʣʠʱʘ ʚ ʧʨʦʮʝʩʽ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʰʪʦʢ, ʘ ʡ ʢʦʥʪʘʢʪ ʧʦʣʽʤʝʨʽʚ ʟ ʨʷʜʦʤ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʫʱʽʣʴʥʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʧʽʜ ʪʠʩʢʦʤ ʥʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʊʣʽʥʥʷ ʚʩʝʨʝʜʠʥʽ ʪʽʣʘ ʧʦʣʽʛʦʥʫ ʥʝʧʦʤʽʪʥʝ. ʇʽʜ 

ʯʘʩ ʟʘʩʠʧʘʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʭʦʜʽʚ ʟʝʤʣʝʶ ʪʘ ʾʾ ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʤʦʯʫʚʘʥʥʷ ʩʝʨʝʜʠʥʘ 

ʚʠʛʦʨʘʻ ʽ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʨʦʞʥʠʥʘ. ʉʘʤʝ ʜʘʥʠʡ ʧʨʦʮʝʩ ʩʪʘʚ ʧʨʠʯʠʥʦʶ ʪʨʘʛʝʜʽʾ 

2016 ʨʦʢʫ ʥʘ ʃʴʚʽʚʩʴʢʦʤʫ ʧʦʣʽʛʦʥʽ ʊʇɺ, ʥʘʩʣʽʜʢʘʤʠ ʷʢʦʾ ʩʪʘʣʘ ʟʘʛʠʙʝʣʴ 3 

ʨʷʪʫʚʘʣʴʥʠʢʽʚ ʪʘ ʦʜʥʦʛʦ ʝʢʦʣʦʛʘ [9-12]. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʦʚʢʽʣʣʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʩʴʦʛʦʜʥʽ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʣʶʜʩʪʚʘ. 

ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʟʨʦʙʠʣʠ ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ: ɸʤʽʥʦʚʘ ɻ. ʌ. [13], ɺʘʤʙʦʣʴ ʉ. ʆ., 

ɺʘʤʙʦʣʴ ɺ. ɺ. [14], ʉʝʨʝʜʶʢ ɸ. ʄ., ɻʘʨʢʘʚʠʡ ʉ. ɯ. [15], ɻʦʨʦʭ ʅ. ʇ. [16], 

ɼʤʠʪʨʫʭʘ ʅ. ʄ. [17], ɽʨʩʪʝʥʶʢ ɻ. ʄ., ʅʝʡʢʦ ɭ. ʄ. [18], ʂʣʽʥʢʦʚ ʆ. ʉ. [19], 

ʃʝʦʥʝʥʢʦ ʆ. ɹ. [20], ʄʽʟʶʢ ʄ. ɯ. [21], ʄʽʢʫʣʴʦʥʦʢ ɯ. ɺ. [22], ʉʘʤʦʡʣʽʢ ʄ. ʉ., 

ʄʦʣʯʘʥʦʚʘ ɸ.ɺ. [23], ʄʦʢʽʻʥʢʦ ɸ. ɺ., [24], ʄʫʜʨʠʡ ɯ. ɺ. [25], ʇʨʦʢʦʧʦʚ ɺ. ʆ. 

[26], ʉʣʘʙʠʡ ɺ. ɻ., ʂʨʠʚʦʰʝʡ ɺ. ʄ. [27], ʉʪʘʥʢʝʚʠʯ ɺ. ɺ., ʂʦʩʪʝʥʢʦ ɸ. ɯ. [28], 

ʊʝʪʝʥʴʦʚʘ ɯ. ʆ. [29], ʊʨʘʭʪʝʥʙʝʨʛ ɯ. ʄ. [30], ʐʝʚʯʝʥʢʦ ʆ. ɸ. [31], ʑʝʨʙʘʥʴ ʄ.ɻ. [32]. 

ʄʝʭʘʥʽʯʥʫ ʧʝʨʝʨʦʙʢʫ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚʠʟʥʘʥʦ, ʥʘʫʢʦʚʮʷʤʠ ʩʚʽʪʫ, 

ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ, ʝʢʦʣʦʛʽʯʥʠʤ, ʛʽʛʽʻʥʽʯʥʠʤ, ʤʘʣʦ ʚʠʪʨʘʪʥʠʤ, ʫ ʤʘʪʝʨʽʘʣʴʥʦʤʫ 

ʪʘ ʨʝʩʫʨʩʥʦʤʫ ʧʣʘʥʽ, ʰʣʷʭʦʤ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ [17,20,24,33-41]. ɸʣʝ ʧʨʦʜʫʢʪʠ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʽʚʮʽʚ ʽ ʚʦʣʦʢʦʥ, ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʚ ʟʚʷʟʢʫ ʟ ʽʥʝʨʪʥʽʩʪʶ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʽʚ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʟʯʝʧʣʝʥʥʷ ʚ ʢʦʤʧʦʟʠʮʽʷʭ ʫ ʢ̫ʽ ʾʭ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʘ ʻ ʣʠʰʝ ʧʨʦʤʽʞʥʠʤ ʧʨʦʜʫʢʪʦʤ ʥʝʧʨʠʜʘʪʥʠʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟ 

ʪʝʨʤʽʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ [42-47]. ʆʜʥʘʢ, ʜʦʮʽʣʴʥʦ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʩʘʤʝ 

ʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʥʘʧʨʷʤʢʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽ  

ʫ ʧʣʘʩʪʽʚʮʽ ʪʘ ʚʦʣʦʢʥʘ, ʷʢʠʡ ʚʠʢʣʶʯʘʻ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʚ ʧʦʣʽʤʝʨʘʭ, ʪʦʤʫ ʻ 

ʥʘʡʙʽʣʴʰ ʛʽʛʽʻʥʽʯʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ. ɺʽʜʦʤʦ, ʱʦ ʧʨʦʜʫʢʪʠ ʜʠʩʪʨʫʢʮʽʾ 

ʧʦʣʽʤʝʨʽʚ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʘʯʥʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʽʦʣʦʛʽʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʫ [6,11,48-52]. ɿʦʢʨʝʤʘ ʜʠʦʢʩʠʥʠ ʽ ʬʫʨʘʥʠ, ʱʦ 
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ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜ ʯʘʩ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʤʝʨʽʚ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʤ, 

ʧʦʜʨʘʟʥʶʚʘʣʴʥʠʤ, ʢʘʥʮʝʨʦʛʝʥʥʠʤ ʪʘ ʤʫʪʘʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʽ ʚʠʢʣʠʢʘʶʪʴ ʩʪʽʡʢʽ 

ʥʝʟʚʦʨʦʪʥʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʘ ʫ ʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ï 

ʟʘʛʠʙʝʣʴ ʦʩʪʘʥʥʽʭ [20,23, 32,33,53,54].  

ɼʣʷ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ 

ʙʽʦʩʬʝʨʠ, ʩʚʽʪʦʚʝ ʪʘ ʫʢʨʘʾʥʩʴʢʝ ʥʘʫʢʦʚʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʧʨʦʧʦʥʫʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʾʭ ʧʝʨʝʨʦʙʢʠ (ʨʝʮʠʢʣʽʥʛʫ) ʚ 

ʥʦʚʽ ʚʠʨʦʙʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [12,55-59].  

ɺʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʽʥʝʨʪʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ 

ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʩʧʦʩʽʙ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʤʽʰʝʡ ʫ ʷʢʽ ʾʭ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ, ʤʦʞʝ ʩʪʘʪʠ ʨʦʟʨʦʙʣʝʥʝ ʥʘʤʠ, 

ʤʝʭʘʥʽʯʥʝ ʘʢʪʠʚʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʾ ʛʥʫʯʢʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ, 

ʷʢʘ ʨʦʟʜʽʣʝʥʘ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʮʽʣʴʦʚʦʶ ʦʟʥʘʢʦʶ ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʘʚʪʦʥʦʤʥʽʩʪʶ 

ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʪʝʭʥʦʣʦʛʽʶ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʨʽʰʠʪʠ ʨʷʜ 

ʛʽʛʽʻʥʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʤʝʜʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʘʢʪʫʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ: ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʜʦ 85 

% ʜʝʧʦʥʫʶʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥʘʭ ʊʇɺ, ʱʦ ʟʤʝʥʰʠʪʴ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʜʦʚʢʽʣʣʷ, ʧʦʢʨʘʱʠʪʴ ʝʢʦʣʦʛʽʯʥʽ ʡ ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ; 

ʦʪʨʠʤʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ, ʢʦʥʢʫʨʝʥʪʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʥʘ ʧʨʘʢʪʠʮʽ ʨʝʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʫ 

ʢʦʥʮʝʧʮʽʶ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè ʚʽʜ 28.02.2019 ˉ 2697-

VIII; ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʢʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʘʪʠʬʽʢʦʚʘʥʠʭ ʋʢʨʘʾʥʦʶ 

ɼʠʨʝʢʪʠʚ ɭʉ 1999/31/ɭC ʪʘ 2008/98/ɭC, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʙʦʨʦʥʫ ʚʠʚʝʟʝʥʥʷ 

ʥʘ ʧʦʣʽʛʦʥʠ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʙʝʟ ʾʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʦʨʪʫʚʘʥʥʷ. 

ʋʩʝ ʮʝ ʩʧʦʥʫʢʘʣʦ ʥʘʩ ʜʦ ʥʘʫʢʦʚʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʠʢʦʥʘʥʠʭ ʥʘ ʩʴʦʛʦʜʥʽ 

ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʪʘ ʦʩʦʙʠʩʪʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ 

ʩʚʽʪʦʚʦʾ ʧʨʦʙʣʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʘ 

ʪʘʢʦʞ ʰʣʷʭʽʚ ʾʾ ʚʠʨʽʰʝʥʥʷ ʚ ʜʘʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ. 
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʅʘʫʢʦʚʠʡ 

ʥʘʧʨʷʤ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʘʻ: ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʘʤ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ, ʛʘʣʫʟʝʚʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʽʚʥʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʤ 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè; ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè 

ˉ187/98-ɺʈ; ʇʦʩʪʘʥʦʚʽ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 04.03.2004  ̄265 "ʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʦʛʨʘʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ"; 

ʨʦʟʧʦʨʷʜʞʝʥʥʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 03.01.2013  ̄ 22-ʨ çʇʨʦ 

ʩʭʚʘʣʝʥʥʷ ʂʦʥʮʝʧʮʽʾ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʥʘ 

2013-2020 ʨʦʢʠè; ʨʘʪʠʬʽʢʦʚʘʥʠʤ ʚ ʋʢʨʘʾʥʽ ɼʠʨʝʢʪʠʚʘʤ ɭʉ: 2008/98/ɭʉ çʇʨʦ 

ʚʽʜʭʦʜʠè; 1999/31/ɭʉ çʇʨʦ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚè; 94/62/ɭʉ çʇʨʦ ʫʧʘʢʦʚʢʫ ʪʘ 

ʚʽʜʭʦʜʠ ʫʧʘʢʦʚʢʠè; 76/403/ɭʉ çʇʨʦ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʧʦʣʽʭʣʦʨʙʽʬʝʥʽʣʠ ʽ ʧʦʣʽʭʣʦʨʪʝʨʬʽʥʽʣʠè; 2010/75/ɭʉ "ʇʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ"; 

2012/18/ɭʉ çʇʨʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʘʞʢʠʭ ʘʚʘʨʽʡè; 2004/35/ɭC çʇʨʦ ʝʢʦʣʦʛʽʯʥʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʣʽʜʢʽʚ ʟʘʚʜʘʥʦʾ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʰʢʦʜʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʙʶʜʞʝʪʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʄʆɿ ʋʢʨʘʾʥʠ çʈʦʟʨʦʙʢʘ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫè (ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʥʦʤʝʨ 0117U004237, 2016-2019 ʨʨ), ʜʝ ʧʦʰʫʢʘʯ ʙʫʣʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʚʠʢʦʥʘʚʮʝʤ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʥʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʽ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ 

ʤʽʥʽʤʽʟʘʮʽʾ ʡʦʛʦ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽʟ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʽ ʥʘʩʝʣʝʥʥʷ. 

          ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ʇʨʦʚʝʩʪʠ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʽ ʜʘʪʠ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʙʝʟʧʝʢʠ 

ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʘʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʊʇɺ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʠʨʝʢʪʠʚ ɭʉ. 

2. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʛʽʛʽʻʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʽʟ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ 



36 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʫ ʟʦʥʫ (ʉɿɿ) ʚʽʜ ʥʠʭ ʜʦ 

ʤʝʞʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ. 

3. ɺʠʟʥʘʯʠʪʠ ʨʽʚʥʽ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʨʦʙʥʠʮʪʚʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

4. ɼʦʩʣʽʜʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽ ʜʘʪʠ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ 

ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʙʝʟ 

ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ. 

5. ɺʠʚʯʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽ ʜʘʪʠ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʫʤʦʚʘʤ 

ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ ʪʘ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. 

6. ɼʦʩʣʽʜʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ ʪʘ ʾʭ 

ʟʤʽʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʇɸʈ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʧʨʦʜʫʢʪʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ.  

7. ɼʘʪʠ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʟ ʤʝʪʦʶ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʪʘ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ ʽ ʟʤʽʥʫ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʩʣʠʥʥʠʭ ʇɸʈ. 

8. ʈʦʟʨʦʙʠʪʠ ʛʥʫʯʢʫ ʚʠʨʦʙʥʠʯʫ ʩʠʩʪʝʤʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʚʠʣʫʯʝʥʠʭ 

ʽʟ ʊʇɺ, ʚʨʘʭʦʚʫʶʯʠ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʜʠʨʝʢʪʠʚ ɭʉ. 

9. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʣʽʤʝʨʘʤʠ, ʷʢ ʩʢʣʘʜʦʚʦʾ ʊʇɺ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ 

ʚ̒ʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʽʚ ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ ʥʘ 

ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʫʤʦʚʠ ʧʨʘʮʽ ʪʘ ʫʤʦʚʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʤʽʞʥʘʨʦʜʥʠʤ ʚʠʤʦʛʘʤ.  
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ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʽʚ 

ʽ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʠʣʫʯʝʥʠʭ ʟ ʊʇɺ; 

ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʦʩʬʝʨʠ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚ ʽʟ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ; ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ; ʛʽʛʽʻʥʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʨʦʜʫʢʪʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ; ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦ 

ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ ʪʘ 

ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʤʝʪʦʜʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʥʘʪʫʨʥʦʛʦ 

ʛʽʛʽʻʥʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ; ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʡ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʛʨʘʮʽʾ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʥʝʥʪʠ 

ʜʦʚʢʽʣʣʷ; ʛʽʛʽʻʥʽʯʥʽ ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ; ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʪʘ ʤʝʜʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ StatSoft STATISTICA (v.6.0), Excel. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ:  

Å ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʽʥʥʦʚʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, 

ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʩʪʘʜʽʡ ʧʝʨʝʨʦʙʢʠ, ʚʚʝʜʝʥʥʷʤ 

ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʠʤ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; 

Å ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʛʽʛʽʻʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ, ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʥʠʭ ʉɿɿ ʜʦ ʤʝʞʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ;  

Å ʦʮʽʥʝʥʦ ʨʠʟʠʢʠ ʤʦʞʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʬʝʢʪʽʚ ʫ ʟʜʦʨʦʚôʾ 

ʥʘʩʝʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʨʦʙʥʠʮʪʚʘʤʠ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ; 

Å ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʥʝʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, 

ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ; 

Å ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʫʤʦʚ ʧʨʘʮʽ ʦʩʪʘʥʥʽʭ; 

Å ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʛʥʫʯʢʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʣʽʤʝʨʘʤʠ ʚʠʣʫʯʝʥʠʤʠ ʟ ʊʇɺ, ʷʢʘ ʨʦʟʜʽʣʝʥʘ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʮʽʣʴʦʚʦʶ 

ʦʟʥʘʢʦʶ ʽ ʟʘʙʝʟʧʝʯʝʥʘ ʘʚʪʦʥʦʤʥʽʩʪʶ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; 

Å ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʫ ʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʩʣʠʥʥʠʭ 

ʇɸʈ, ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʪʘ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ; 

Å ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʥʘʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʇɸʈ ʧʦʢʨʘʱʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʘʢʪʠʚʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ.  

Å ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘ ʫʧʘʢʦʚʢʘʤʠ ʚʽʜʭʦʜʽʚ ʚ 

ʋʢʨʘʾʥʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʬʝʨʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʣʽʤʝʨʘʤʠ, ʢʦʪʨʽ ʤʽʩʪʷʪʴʩʷ ʚ ʊʇɺ, ʚʽʜ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ 

ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ ʜʦ ʥʝʚʝʣʠʢʠʭ, ʤʘʣʦ ʟʘʪʨʘʪʥʠʭ, ʧʦʩʪʫʧʦʚʠʭ 

ʢʨʦʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʽʥʫ ʫʷʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʧʨʘʢʪʠʢʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ 

ʷʢ ʤʝʪʦʜʠʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʘʞʣʠʚʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʪʘ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʘʤʠ ʚʽʜʭʦʜʽʚ, 

ʱʦ ʟʤʝʥʰʠʪʴ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʠʡ  ʨʠʟʠʢ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, 

ʟʥʠʟʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ, ʧʦʢʨʘʱʠʪʴ 

ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʽ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ.  

1. ʆʜʝʨʞʘʥʦ  2 ʧʘʪʝʥʠ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʽʜ: çʉʧʦʩʽʙ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ 

ʧʣʷʰʦʢ ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪʫè (ˉ 110282-2015), çʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʧʣʷʰʦʢ ʽʟ ʧʣʘʩʪʠʢʘè (ˉ130090-2018), ʽ 3 ʧʘʪʝʥʪʠ ʥʘ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ: çʉʧʦʩʽʙ 
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ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʣʷʰʦʢ ʽʟ ʇɽʊʌè (ˉ 94992-2014), çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʦ ʢʘʥʘʣʘʭ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚ'ʷʟʢʫè (ˉ 

67391-2015), çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽè (ˉ 96751-2015). 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽʥʽʮʽʡʦʚʘʥʦ ʧʦʜʘʥʥʷ ʟʤʽʥ ʽ ʜʦʧʦʚʥʝʥʴ ʜʦ 

ʧʨʦʝʢʪʫ ɿʋ çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠè ˉ 2207-1 ʚʽʜ 16.10.2019 (ʥʘ ʨʦʟʛʣʷʜʽ ʚ 

ʧʨʦʬʽʣʴʥʦʤʫ ʢʦʤʽʪʝʪʽ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ). 

3. ɿʘ ʫʯʘʩʪʶ ʘʚʪʦʨʘ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ ʧʨʦ 

ʥʦʚʦʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 673-2019 çʊʝʭʥʦʣʦʛʽʷ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚè. 

4. ʉʪʚʦʨʝʥʽ ʪʘ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʩʴʢʽ ʩʚʽʜʦʮʪʚʘ: ˉ44855 çʂʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ 

ñʇʨʦʛʨʘʤʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʩʭʽʜʥʦʾ ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ  ʧʦ ʢʘʥʘʣʘʭ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʚôʷʟʢʫè (ʂʠʾʚ, ʋʢʨʧʘʪʝʥʪ, 2012), ˉ44806 çʄʦʜʝʣʶʚʘʥʥʷ 

ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʣʦʱʠʥʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʫʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʽʜʟʝʤʥʦʤʫ 

ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽè (ʂʠʾʚ, ʋʢʨʧʘʪʝʥʪ, 2012)). 

5. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʪʨʴʦʭ 

ʤʦʥʦʛʨʘʬʽʡ: çʅʘʫʢʘ, ʦʩʚʽʪʘ, ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʪʨʘʥʩʧʦʨʪ: ʦʩʚʽʪʘ, ʬʽʟʠʯʥʝ 

ʚʠʭʦʚʘʥʥʷ, ʧʩʠʭʦʣʦʛʽʷ, ʩʦʮʽʦʣʦʛʽʷ, ʬʽʣʦʩʦʬʽʷ, ʬʽʣʦʣʦʛʽʷ, ʙʽʦʣʦʛʽʷè (ʆʜʝʩʘ, 

2019), çNew stages of development of modern science in Ukraine and EU countriesè 

(Riga, Latvia, 2019), çScientific research of the XXI centuryè (California, USA, 

2021) ʪʘ ʧôʷʪʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ: çʄʝʪʦʜʠʢʠ ʩʘʥʽʪʘʨʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʭʘʨʯʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷè 

(ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2019), ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦ-

ʧʨʘʢʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʜʣʷ ʛʽʛʽʻʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴò (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2019), 

çʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʽ ʩʠʪʫʘʮʽʡʥʽ ʟʘʜʘʯʽ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽè (ʂʠʾʚ, 

2019), çɻʽʛʽʻʥʘ ʧʨʘʮʽ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠè (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2019), çɿʙʽʨʥʠʢ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʽ ʟʘʜʘʯ ʟ ʜʠʩʮʠʧʣʽʥʠ çʆʭʦʨʦʥʘ 

ʧʨʘʮʽ ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2019). 

6. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ 

ʇʅɼʇ çɯʅʊʊɽʍè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 21.11.2018 ʨ.), ʊʟʆɺ 

çʅʘʬʪʦʛʘʟʪʝʭʥʦʣʦʛʽʷè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 03.12.2018 ʨ.), ʊʟʆɺ çɽʢʦʩʦʥʽʢ-

ɺʝʩʪè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 18.09.2019 ʨ.). 

https://base.uipv.org/searchINV/search.php?action=viewdetails&amp;IdClaim=84985
https://base.uipv.org/searchINV/search.php?action=viewdetails&amp;IdClaim=84985
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7. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʢʘʬʝʜʨ: ʛʽʛʽʻʥʠ, ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ɼʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʘʛʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ. ɯ. ʇʠʨʦʛʦʚʘ, ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ 

 ̄1-4 ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, ʛʽʛʽʻʥʠ ʪʘ 

ʝʢʦʣʦʛʽʾ ʽ ˉ 2 ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʘʛʘʣʴʥʦʾ 

ʛʽʛʽʻʥʠ ʟ ʝʢʦʣʦʛʽʻʶ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 

ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ, ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɺɼʅɿʋ ñɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪò. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʊʝʦʨʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʽ ʚʩʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʫ ʤʝʞʘʭ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ. ɸʚʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʜʠʩʝʨʪʘʮʽʾ, ʚʠʢʦʥʘʥʦ ʧʘʪʝʥʪʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ, ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʪʝʤʦʶ 

ʜʠʩʝʨʪʘʮʽʾ, ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʘʥʫʚʘʥʦ ʤʝʪʦʜʠʢʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ 

ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʥʘʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ʜʠʩʝʨʪʘʥʪʦʤ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʩʬʦʨʤʫʣʶʚʘʥʦ ʚʩʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ɼʠʩʝʨʪʘʥʪʦʤ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʦʢʨʝʩʣʝʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʪʘ 

ʢʦʥʮʝʧʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙʨʘʥʦ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʥʘʥʦʛʦ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ  

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʽʜʝʾ ʩʧʽʚʘʚʪʦʨʽʚ ʧʫʙʣʽʢʘʮʽʡ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 80 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʨʦʙʦʪʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʦʣʦʞʝʥʥʷ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʡ ʦʙʛʦʚʦʨʝʥʽ ʥʘ: ɯ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʊʨʘʥʩʬʝʨ 

ʪʝʭʥʦʣʦʛʽʡ: ʚʽʜ ʽʜʝʾ ʜʦ ʧʨʠʙʫʪʢʫè (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 2010); VɯII ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ "ɽʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ ʂʘʨʧʘʪʩʴʢʦʛʦ ʻʚʨʦ 

ʨʝʛʽʦʥʫ çɽɽʇʂɭ-2011è (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2011); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʅʘʫʢʘ ʽ ʦʩʚʽʪʘ ʍʍɯ ʩʪʦʣʽʪʪʷè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2012); ʦʙʣʘʩʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʨʦʜʫʢʪ ʚʯʝʥʠʭ ʽ ʚʠʥʘʭʽʜʥʠʢʽʚ 

ʇʨʠʢʘʨʧʘʪʪʷè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2015, 2018); ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 
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çɯʥʥʦʚʘʮʽʾ ʚ ʤʝʜʠʮʠʥʽè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2016); XXV ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɺʽʪʯʠʟʥʷʥʘ ʥʘʫʢʘ ʥʘ ʟʣʘʤʽ ʝʧʦʭ: ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ, 2016); IV ʄʽʞʥʘʨʦʜʥʦʤʫ 

ʢʦʥʛʨʝʩʽ çɿʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɽʥʝʨʛʦʦʱʘʜʥʽʩʪʴ. ɿʙʘʣʘʥʩʦʚʘʥʝ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷè (ʃʴʚʽʚ, 2016); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ "ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ" (ʂʠʾʚ, 2017); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ "ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʽʥʥʦʚʘʮʽʾ" (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2017); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɺʧʣʠʚ ʜʦʚʢʽʣʣʷ ʇʨʠʢʘʨʧʘʪʪʷ 

ʥʘ ʧʝʨʝʙʽʛ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2017); International scientific 

conference ñCONFSEC 2017ò (Borovets, Bulgaria, 2017); V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʇʦʰʢʦʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʝʪʦʜʠ 

ʡʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷè (ʊʝʨʥʦʧʽʣʴ, 2017); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠè, (ʂʠʾʚ, 2017, 2018, 2020); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʩʚʽʪʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʾʾ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʜʦʨʦʚ'ʷ ʩʚʽʪʦʚʦʛʦ 

ʩʧʽʚʪʦʚʘʨʠʩʪʚʘè, (ʆʜʝʩʘ, 2018); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʈʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʣʠʚʫ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʥʘ ʨʦʟʚʠʪʦʢ 

ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠè, (ʂʠʾʚ, 2018); VII ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çɽʬʝʢʪʠʚʥʽ ʧʨʦʮʝʩʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ 

ʧʘʢʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠè (ʂʠʾʚ, 2018); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ "ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʯʥʘʷ ʠʜʝʷ", (ʄʠʥʩʢ, ɹʽʣʦʨʫʩʴ, 2018); Materiağy 

konferencji all-ukrainian scientific and practical conference with international 

participation ñpoltava days of public healthò(Poltava, 2018); III international scientific-

technical conference (Kielce, Poland, 2019); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡʘ 

ʢʦʥʬʝʨʝʥʮʽʾ çɼʦʚʢʽʣʣʷ ʽ ʟʜʦʨʦʚôʷè, (ʊʝʨʥʦʧʽʣʴ, 2019); ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʩʠʤʧʦʟʠʫʤ çʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪè 

(ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, 2019); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡʘ ʢʦʥʬʝʨʝʥʮʽʾ 

çɽʢʦʣʦʛʽʯʥʽ ʪʘ ʛʽʛʽʻʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʩʬʝʨʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠè, (ʂʠʾʚ, 2020), 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʦʨʫʤ çʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ: ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 

ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʦʣʦʛʽʾè, (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2020). 

ʆʙʩʷʛ ʪʘ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 487 ʩʪʦʨʽʥʮʽ 

ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ (ʦʩʥʦʚʥʠʡ ʦʙʩʷʛ ʩʪʘʥʦʚʠʪʴ 315 ʩʪʦʨʽʥʦʢ), ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
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ʘʥʦʪʘʮʽʾ, ʩʧʠʩʢʫ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ, ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʝʥʴ, 

ʚʩʪʫʧʫ, ʜʝʩʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʯʦʪʠʨʥʘʜ-ʮʷʪʠ ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 68 

ʪʘʙʣʠʮʷʤʠ, 97 ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʚʢʣʶʯʘʻ 643 

ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʦʧʠʩʽʚ, ʟ ʥʠʭ 408 ï ʢʠʨʠʣʠʮʝʶ, 235 ï ʣʘʪʠʥʦʶ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 75 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʟ ʥʠʭ 

31 ʩʪʘʪʪʷ, ʩʝʨʝʜ ʷʢʠʭ 14 ï ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

ʋʢʨʘʾʥʠ, 6 ï ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 11 ï ʚ ʽʥʰʠʭ 

ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, 27 ʪʝʟ ʢʦʥʬʝʨʝʥʮʽʡ, ʚʠʜʘʥʦ 3 ʤʦʥʦʛʨʘʬʽʾ, ʦʪʨʠʤʘʥʦ 6 

ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ ʥʘ ʚʠʥʘʭʦʜʠ ʪʘ ʢʦʨʠʩʥʽ ʤʦʜʝʣʽ, 1 ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ, 2 

ʘʚʪʦʨʩʴʢʽ ʩʚʽʜʦʮʪʚʘ, 4 ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ ʪʘ 1 ʟʙʽʨʥʠʢ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 



43 

ʈʆɿɼɯʃ 1 

 ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɺɯɼʍʆɼɯɺ ʇʆʃɯʄɽʈɯɺ, 

ʐʃʗʍɯɺ ɯ ʄɽʊʆɼɯɺ ʇʆɺʆɼɾɽʅʅʗ ɿ ʅʀʄʀ ʅɸ ʆʉʅʆɺʅɯ 

ʂʆʄʇʆʅɽʅʊʀ ɼʆɺʂɯʃʃʗ ʊɸ ɿɼʆʈʆɺôʗ ʅɸʉɽʃɽʅʅʗ (ʆɻʃʗɼ 

ʃɯʊɽʈɸʊʋʈʀ) 

1.1 ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʭʦʜʽʚ 

ʧʦʣʽʤʝʨʽʚ 

 

 

ʇʣʘʩʪʤʘʩʠ - ʮʝ ʭʽʤʽʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ, 

ʜʦʚʛʦ ʣʘʥʮʶʛʦʚʠʭ ʧʦʣʽʤʝʨʽʚ. ʅʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰʝ 150 ʚʠʜʽʚ ʧʣʘʩʪʠʢʽʚ, 30 % ʽʟ 

ʥʠʭ - ʮʝ ʩʫʤʽʰʽ ʨʽʟʥʠʭ ʧʦʣʽʤʝʨʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʢʨʘʱʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚ ʧʦʣʽʤʝʨʠ ʚʚʦʜʷʪʴ ʨʽʟʥʽ ʭʽʤʽʯʥʽ ʜʦʙʘʚʢʠ, ʷʢʠʭ ʚʞʝ ʙʽʣʴʰʝ 100 ʪʘ ʾʭ 

ʧʝʨʝʣʽʢ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʜʝʷʢʽ ʟ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ [4,60].  

ɼʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚʽʜʥʦʩʷʪʴʩʷ - ʧʦʣʽʝʪʠʣʝʥ (ʈɽ), ʧʦʣʽʧʨʦʧʽʣʝʥ (ʈʈ), ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ 

(PVC), ʧʦʣʽʩʪʠʨʦʣ (PS), ʧʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ (PET), ʘ ʪʘʢʦʞ ʧʦʣʽʘʤʽʜʠ, 

ʧʦʣʽʢʘʨʙʦʥʘʪʠ, ʧʦʣʽʘʢʨʠʣʘʪʠ, ʧʦʣʽʫʨʝʪʘʥʠ, ʬʪʦʨʦʧʣʘʩʪʠ ʽ ʧʦʣʽʝʬʽʨʠ [35,36,61].  

ʉʴʦʛʦʜʥʽ ʯʠʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʢʣʘʩʠʬʽʢʫʻ ʚʽʜʭʦʜʠ 

ʧʦʣʽʤʝʨʽʚ ʥʝʤʘʻ. ɯʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ɭʉ, ʱʦʜʦ ʧʦʣʽʤʝʨʽʚ, ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

ʋʢʨʘʾʥʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʫ ʧʨʘʮʷʭ ʥʘʫʢʦʚʮʽʚ, ʚʽʜʭʦʜʠ ʧʦʣʽʤʝʨʽʚ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʜʽʣʷʪʠ ʟʘ ʚʠʜʘʤʠ ʧʦʣʽʤʝʨʽʚ ʥʘ [4,60-67] (ʨʠʩ. 1.1): 

 

 

 

 

 

- ʧʦʣʽʝʪʠʣʝʥ 

- ʇɽʊʌ 

- ʣʘʤʽʥʦʚʘʥʠʡ ʧʘʧʽʨ 

- ʇɺʍ 

- ʧʦʣʽʩʪʠʨʦʣ 

- ʧʦʣʽʧʨʦʧʽʣʝʥ 

ʈʠʩʫʥʦʢ 1.1 ï ʉʪʨʫʢʪʫʨʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʚʠʜʘʤʠ ʧʦʣʽʤʝʨʽʚ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʤ 

ʥʘ 2019 ʨʽʢ [ʋʢʨʩʪʘʪʠʩʪʠʢʘ] 
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1. ʇʦʣʽʝʪʠʣʝʥ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (ʇɽɺʊ) - ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʛʘʪʦʨʘʟʦʚʽ ʩʫʤʢʠ, 

ʣʦʪʢʠ ʽ ʢʦʥʪʝʡʥʝʨʠ, ʩ/ʛ ʧʣʽʚʢʘ, ʭʘʨʯʦʚʘ ʫʧʘʢʦʚʢʘ. 

2. ʇʦʣʽʝʪʠʣʝʥ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ (ʇɽʅʊ) ï ʽʛʨʘʰʢʠ, ʧʣʷʰʢʠ ʟ- ʧʽʜ ʤʦʣʦʢʘ, 

ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʪʨʫʙʠ, ʧʦʩʫʜ, ʧʠʚʥʽ ʷʱʠʢʠ, ʧʣʘʩʪʠʢʦʚʽ ʧʽʜʜʦʥʠ, ʚʽʜʨʘ. 

3. ʇʦʣʽʧʨʦʧʽʣʝʥ (ʇʇ) - ʭʘʨʯʦʚʘ ʫʧʘʢʦʚʢʘ, ʦʙʛʦʨʪʢʠ ʩʦʣʦʜʦʱʽʚ ʪʘ ʩʥʝʢʽʚ, ʢʦʨʢʠ, 

ʢʦʥʪʝʡʥʝʨʠ, ʪʨʫʙʠ, ʘʚʪʦʟʘʧʯʘʩʪʠʥʠ, ʧʠʚʥʽ ʷʱʠʢʠ, ʦʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ, ʪʘʨʘ ʚʽʜ 

ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʙʽʣʽ ʢʦʨʧʫʩʠ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʧʽʜʜʦʥʠ, ʚʽʜʨʘ. 

3. ʇʦʣʽʩʪʠʨʦʣ (ʇʉ) ï ʭʘʨʯʦʚʘ ʫʧʘʢʦʚʢʘ (ʤʦʣʦʯʥʘ, ʨʠʙʥʘ), ʙʫʜʽʚʝʣʴʥʘ ʽʟʦʣʷʮʽʷ, 

ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷ, ʦʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ, ʷʱʠʢʠ, ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ, ʢʦʨʧʫʩʠ ʪʝʭʥʽʢʠ. 

4. ʇʦʣʽʚʽʥʽʣʭʣʦʨʠʜ (ʇɺʍ) ï ʦʪʨʠʤʫʶʪʴ ʧʦʥʘʜ 3000 ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ. 

ɺʽʢʦʥʥʽ ʨʘʤʠ, ʧʦʢʨʠʪʪʷ ʜʣʷ ʧʽʜʣʦʛʠ, ʰʧʘʣʝʨʠ, ʪʨʫʙʠ, ʽʟʦʣʷʮʽʷ, ʥʘʜʫʚʥʽ ʙʘʩʝʡʥʠ, 

ʧʣʽʚʢʘ, ʫʧʘʢʦʚʢʘ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʪʝʨʤʦʫʩʘʜʮʽ, ʣʽʥʦʣʝʫʤ, ʢʠʣʠʤʦʚʽ ʧʦʢʨʠʪʪʷ, 

ʫʧʘʢʦʚʢʘ ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ, ʻʤʥʦʩʪʽ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʨʽʜʠʥ ʽ ʧʦʙʫʪʦʚʦʾ ʭʽʤʽʾ. 

5. ɸɹʉ-ʧʣʘʩʪʠʢ (ɸɹʉ) - ʢʦʨʧʫʩʠ ʘʧʘʨʘʪʫʨʠ. 

6. ʇʦʣʽʘʤʽʜ (ʇɸ) ï ʧʣʽʚʢʘ, ʢʫʣʴʢʠ, ʫʧʘʢʦʚʢʘ. 

7. ʇʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ (ʇɽʊʌ) - ʧʣʷʰʢʠ ʜʣʷ ʚʦʜʠ, ʥʘʧʦʾʚ, ʩʦʢʽʚ, ʤʠʶʯʠʭ 

ʟʘʩʦʙʽʚ, ʻʤʥʦʩʪʽ ʜʣʷ ʨʽʜʢʠʭ, ʧʘʩʪʦʧʦʜʽʙʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

8. ʇʦʣʽʫʨʝʪʘʥ (ʇʋ) - ʙʫʜʽʚʝʣʴʥʘ ʽʟʦʣʷʮʽʷ, ʧʦʜʫʰʢʠ ʽ ʤʘʪʨʘʮʠ, ʤʦʥʪʘʞʥʽ ʪʘ 

ʽʟʦʣʷʮʽʡʥʽ ʧʽʥʠ. 

9. ɯʥʰʽ ʧʦʣʽʤʝʨʠ - ʦʧʪʠʯʥʽ ʚʦʣʦʢʥʘ (PBT); ʣʽʥʟʠ ʦʢʫʣʷʨʽʚ, ʧʦʢʨʽʚʝʣʴʥʽ ʣʠʩʪʠ 

(ʇʂ); ʩʝʥʩʦʨʥʽ ʝʢʨʘʥʠ (PMMA); ʧʦʢʨʠʪʪʷ ʢʘʙʝʣʽʚ (PTFE); ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʽ 

ʚʘʨʪʽʩʪʶ ʫʪʠʣʽʟʘʮʽʾ [62,65,66]: 

1. ɯʟ ʭʦʨʦʰʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ - ʯʠʩʪʽ ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ (ʣʽʪʥʠʢʠ, ʦʙʨʽʟʢʠ, 

ʙʨʘʢ), ʫʤʦʚʥʦ ʯʠʩʪʽ ʚʽʜʭʦʜʠ ʩʧʦʞʠʚʘʥʥʷ, ʦʜʝʨʞʫʚʘʥʽ ʚ ʤʽʩʮʷʭ, ʜʝ ʟʙʽʨ ʽ ʩʦʨʪʫʚʘʥʥʷ 

ʘʙʦ ʥʘʣʘʛʦʜʞʝʥʽ, ʘʙʦ ʥʝ ʧʦʪʨʽʙʥʽ (ʤʝʜʠʯʥʽ ʦʜʥʦʨʘʟʦʚʽ ʚʠʨʦʙʠ ʽ ʩʠʩʪʝʤʠ, ʧʣʽʚʢʘ, 

ʧʣʘʩʪʤʘʩʦʚʽ ʷʱʠʢʠ, ʇɽʊʌ-ʧʣʷʰʢʠ). 

ʋʪʠʣʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʫ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʾʭ ʧʝʨʝʨʦʙʢʠ. ʆʙôʻʤʠ 

ʾʭ ʫʪʚʦʨʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜ 5 % ʜʦ 12 %. ʉʪʫʧʽʥʴ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜ 70 % ʜʦ 90 %. 
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2. ɯʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ï ʟʛʘʜʘʥʽ ʚʠʱʝ ʚʠʜʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʧʫʩʪʠʤʫ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʝʥʴ. ɿʙʽʨ ʽ 

ʧʝʨʝʨʦʙʢʘ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʚʠʤʘʛʘʻ ʚʠʪʨʘʪ ʥʘ ʩʦʨʪʫʚʘʥʥʷ, ʤʠʪʪʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʝʨʝʨʦʙʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʨʝʥʪʘʙʝʣʴʥʠʤ. ʆʙôʻʤʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ - ʚʽʜ 10 % ʜʦ 

25 %. ʉʪʫʧʽʥʴ ʧʝʨʝʨʦʙʢʠ ʚʽʜ 20 % ʜʦ 30 %. 

3. ɺʽʜʭʦʜʠ, ʱʦ ʚʘʞʢʦ ʫʪʠʣʽʟʫʶʪʴʩʷ - ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʽ ʽ ʟʤʽʰʘʥʽ ʚʽʜʭʦʜʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ, ʚʽʜʭʦʜʠ ʟ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ 

ʤʘʪʝʨʽʘʣʽʚ, ʜʝʪʘʣʽ ʧʦʙʫʪʦʚʦʾ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ. ɿʙʽʨ ʽ ʧʝʨʝʨʦʙʢʘ ʚʘʞʢʦ 

ʫʪʠʣʽʟʦʚʘʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʨʝʥʪʘʙʝʣʴʥʘ. 

ʉʘʤʝ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ ʪʘʢʦʛʦ ʪʠʧʫ ʚ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʙʠʨʘʶʪʴʩʷ ʽ ʥʝ 

ʫʪʠʣʽʟʫʶʪʴʩʷ. ʆʙôʻʤʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚʽʜ 

60 % -ʜʦ 85 %. ʉʪʫʧʽʥʴ ʧʝʨʝʨʦʙʢʠ - ʜʦ 3 %. 

 

1.2  ɸʥʘʣʽʟ ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʜʦʩʚʽʜʫ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʧʦʣʽʤʝʨʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ 

 

 

ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʣʘʩʪʠʢʫ ʧʦʯʘʣʦʩʷ 60 ʨʦʢʽʚ ʪʦʤʫ. ɿʘ ʮʝʡ ʯʘʩ ʦʙʩʷʛ ʡʦʛʦ 

ʚʠʧʫʩʢʫ ʚʠʨʽʩ ʚ 216 ʨʘʟʽʚ - ʟ 1,7 ʤʣʥ. ʪ ʚ 1954 ʨʦʮʽ ʜʦ 364 ʤʣʥ. ʪ ʚ 2019 ʨʦʮʽ [2]. 

ʊ̔ ʣʴʢʠ ʧʣʷʰʦʢ ʜʣʷ ʚʦʜʠ ʰʪʘʤʧʫʶʪʴ ʧʦ 540 ʤʣʨʜ ʥʘ ʨʽʢ (23 ʪʠʩ. ʦʜ. ʱʦʩʝʢʫʥʜʠ) [7].  

ʇʦʣʽʤʝʨʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʩʽʜʘʻ ʩʴʦʤʝ ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʫ ɭʚʨʦʧʽ. ʋ 2018 ʨʦʮʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʠʨʦʙʣʝʥʦ 359 ʤʣʥ. ʪ ʧʦʣʽʤʝʨʽʚ. 

ʃʝʚʦʚʫ ʯʘʩʪʢʫ ʧʦʣʽʤʝʨʽʚ (51 %) ʚʠʨʦʙʣʷʶʪʴ ʢʨʘʾʥʠ ɸʟʽʾ (30 % - ʂʠʪʘʡ, 4 % - ʗʧʦʥʽʷ, 

17 % - ʽʥʰʽ ʢʨʘʾʥʠ ɸʟʽʾ), 18 % -ʉʐɸ, 17 % - ɭʉ, ɸʬʨʠʢʘ ï 7 %, ʃʘʪʠʥʩʴʢʘ ɸʤʝʨʠʢʘ 

- 4 %, ʢʨʘʾʥʠ ʉʅɼ ï 3 % [2]. 

ʈʦʟʧʦʜʽʣ ʟʘ ʚʠʜʘʤʠ ʚʠʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ ʩʪʘʥʦʤ ʥʘ 2018 ʨʽʢ ʫ ʢʨʘʾʥʘʭ ɭʉ 

ʧʨʝʜʩʪʘʚʣʝʥʦ: ʇʇ ï 19,3 %, ʇɽʅʊ ï 17,5 %, ʇɽɺʊ -  12,2 %, ʇɺʍ ï 10 %, ʇʋʈ ï 

7,9 %, ʇɽʊʌ ï 7,7 %, ʇʉ ï 6,4 %, ʽʥʰʽ ʧʦʣʽʤʝʨʠ ï 19 %. 

ʉʫʤʘʨʥʠʡ ʦʙʩʷʛ ʨʝʮʠʢʣʽʥʛʫ (ʨʠʩ. 1.2) ʚ ʚʩʽʭ ʩʝʢʪʦʨʘʭ ʩʧʦʞʠʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʚ 

ɭʚʨʦʧʽ ʫ 2018 ʨʦʮʽ ʩʪʘʥʦʚʠʚ 9,4 ʤʣʥ. ʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 32,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʧʝʨʝʨʦʙʣʝʥʦʾ ʚ ɭʚʨʦʧʽ ʧʣʘʩʪʤʘʩʠ (ʧʦʥʘʜ 29 ʤʣʥ. ʪʦʥ). ʉʧʘʣʝʥʦ ʟ ʨʝʢʫʧʝʨʘʮʽʻʶ 
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ʝʥʝʨʛʽʾ 12,4 ʤʣʥ. ʪ (42,6  %) ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʥʘ ʧʦʣʽʛʦʥʠ ʽ ʟʚʘʣʠʱʘ ʧʦʪʨʘʧʠʣʦ 

7,2 ʤʣʥ. ʪ (25 %) [2].   

 
ʈʠʩʫʥʦʢ 1.2 ï ɼʠʥʘʤʽʢʘ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʚ ʢʨʘʾʥʘʭ ɭʉ (2006-2018 ʨʨ) [2] 

ɿ 2006 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʨʦʩʣʘ ʟ 24,9 ʤʣʥ. ʪ ʜʦ 29,1 ʤʣʥ. ʪ, 

ʪʦʙʪʦ ʥʘ 19 %. ɿʘ ʦʩʪʘʥʥʽ 12 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʧʝʨʝʨʦʙʠʣʠ, 

ʟʨʦʩʣʘ ʥʘ 100 %, ʘ ʩʧʘʣʝʥʠʭ ʽʟ ʨʝʢʫʧʝʨʘʮʽʻʶ ʝʥʝʨʛʽʾ ï ʥʘ 77 %. ʉʪʘʙʽʣʴʥʦʶ ʻ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʥʘ ʟʚʘʣʠʱʘʭ ʽʟ 12,9 ʤʣʥ. ʪ ʫ 2006 

ʨʦʮʽ ʜʦ 7,2 ʤʣʥ. ʪ, ʫ 2018 ʨʦʮʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʥʘ 44 % [2,7]. ʇʨʠ ʮʴʦʤʫ ʥʘ ʧʝʨʝʨʦʙʢʫ 

ʡʜʝ ʣʠʰʝ 9 % ʧʣʘʩʪʠʢʘ, ʱʝ 12 % ʩʧʘʣʶʻʪʴʩʷ, ʘ 79 % ʧʦʪʨʘʧʣʷʻ ʥʘ ʟʚʘʣʠʱʘ ʽ ʚ 

ʜʦʚʢʽʣʣʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟ 9,2 ʤʣʨʜ ʪʦʥ ʧʣʘʩʪʠʢʫ, ʚʠʨʦʙʣʝʥʦʛʦ ʣʶʜʠʥʦʶ ʜʦ 2019 - 

7,27 ʤʣʨʜ. ʪ ʩʪʘʣʠ ʩʤʽʪʪʷʤ [9,68]. 

ɿʘʛʘʣʴʥʦʩʚʽʪʦʚʦʶ ʻ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ 

ʧʦʣʽʤʝʨʥʠʭ ʧʘʢʝʪʽʚ ʪʘ ʫʧʘʢʦʚʢʠ ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 40 % ʩʚʽʪʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʤʝʨʽʚ, ʘ ʟ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ 47 % ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʫʧʘʢʦʚʢʫ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʙʦʨʫ ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʫʧʘʢʦʚʢʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 

18 %, ʘ ʟ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ  5 % [7,69,70]. 

ɺ ʢʨʘʾʥʘʭ ɭʉ ʫʭʚʘʣʝʥʦ ʜʠʨʝʢʪʠʚʫ 94/62/ɭʉ çʇʨʦ ʫʧʘʢʦʚʢʫ ʽ ʚʽʜʭʦʜʠ 

ʫʧʘʢʦʚʢʠè, ʱʦ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʫʧʘʢʦʚʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʩʽ ʢʨʘʾʥʠ ʯʣʝʥʠ-ɭʉ ʧʨʠʡʥʷʣʠ ʟʘʢʦʥʦʜʘʚʯʽ 

ʘʢʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʟʙʦʨʫ, ʧʝʨʝʨʦʙʢʠ ʘʙʦ ʟʥʠʱʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ ʥʘ ʩʚʦʾʭ ʪʝʨʠʪʦʨʽʷʭ. ʉʪʚʦʨʝʥʦ ʅʘʮʽʦʥʘʣʴʥʠʡ ʂʦʥʩʦʨʮʽʫʤ ʋʧʘʢʦʚʢʠ 

(CONAL), ʱʦ ʢʦʦʨʜʠʥʫʻ ʟʙʽʨ, ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 
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ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʚʠʚʝʟʝʥʥʷ ʪʠʤʠ, ʭʪʦ ʾʭ ʟʨʦʙʠʚ, ʨʦʟʨʦʙʣʷʻ ʽ ʜʦʧʦʚʥʶʻ 

ʧʨʦʛʨʘʤʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʫʧʘʢʦʚʢʠ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʜʭʦʜʽʚ [7,71,72]. ʎʷ 

ʜʠʨʝʢʪʠʚʘ ʻ ʨʘʪʠʬʽʢʦʚʘʥʦʶ ʚ 2018 ʨʦʮʽ ʽ ʚ ʋʢʨʘʾʥʽ, ʦʜʥʘʢ ʚʠʢʦʥʘʥʥʷ ʾʾ ʚʠʤʦʛ ʘʙʦ 

ʚʽʜʪʝʨʤʽʥʦʚʘʥʦ, ʘʙʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʢʨʘʾʥʠ-ʯʣʝʥʠ ɭʉ ʚʩʪʘʥʦʚʠʣʠ ʥʦʨʤʫ 15 % ʚʢʣʶʯʝʥʥʷ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʥʦʚʽʡ ʧʦʣʽʤʝʨʥʽʡ ʫʧʘʢʦʚʮʽ, ʘ ʅʽʤʝʯʯʠʥʘ ʧʦʩʠʣʠʣʘ ʥʦʨʤʠ 

ʜʦ 60 % [68]. ʇʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʟ 1 ʩʽʯʥʷ 1999 ʨ, ʟʘ ʟʘʛʘʣʴʥʦʾ ʢʚʦʪʠ ʚ 60 %, 

ʤʘʶʪʴ ʫʪʠʣʽʟʫʚʘʪʠʩʴ ʷʢ ʤʘʪʝʨʽʘʣ ʥʝ ʤʝʥʰʝ 36 %. ʈʝʰʪʘ  24 % ʤʦʞʥʘ 

ʫʪʠʣʽʟʫʚʘʪʠ ʷʢ ʤʘʪʝʨʽʘʣ, ʩʠʨʦʚʠʥʫ ʯʠ ʝʥʝʨʛʦʥʦʩʽʡ [73]. ʄʘʨʢʫʚʘʥʥʷ ʚʠʨʦʙʽʚ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʚʽʜʥʦʚʣʝʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ 

[74], ʷʢʠʡ ʨʝʢʦʤʝʥʜʫʻ ʟʦʙʨʘʞʫʚʘʪʠ çʧʝʪʣʶ ʄʝʙʽʫʩʘè ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʽʜʩʦʪʢʘ 

ʚʪʦʨʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [75]. 

ɿ 2006 ʨ. ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʧʣʘʩʪʠʢʦʚʦʾ ʩʧʦʞʠʚʯʦʾ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ, 

ʚʽʜʧʨʘʚʣʝʥʠʭ ʥʘ ʧʝʨʝʨʦʙʢʫ, ʚ ʢʨʘʾʥʘʭ ɭʉ ʟʨʦʩʣʘ ʥʘ 92 % . ɺʩʴʦʛʦ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ 

ʚ 2018 ʨ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʙʽʣʴʰʝ 17,8 ʤʣʥ. ʪ. ʧʦʣʽʤʝʨʥʦʾ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ. 42 % 

ʮʴʦʛʦ ʪʠʧʫ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʣʝʥʦ, 39,5 % - ʩʧʘʣʝʥʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʽʾ.  

ʃʜ̔ʝʨʦʤ ʧʝʨʝʨʦʙʢʠ ʩʝʨʝʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ ʻ ʉʣʦʚʘʯʯʠʥʘ, ʜʝ ʩʪʫʧʽʥʴ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ ʩʷʛʘʻ 52 %. ʇʦʣʦʚʠʥʘ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ 

ʜʦʩʷʛʣʠ ʩʪʫʧʝʥʶ ʧʝʨʝʨʦʙʢʠ ʮʴʦʛʦ ʚʠʜʫ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʥʘʜ 42 % (ʨʠʩ. 1.3). 

ɿʘʚʜʷʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʩʠʩʪʝʤʠ ʨʝʮʠʢʣʽʥʛʫ ʟʘʦʱʘʜʞʝʥʽ 22,1 ʤʣʨʜ. ʢɺʪ / 

ʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʩʢʦʨʦʪʠʣʠʩʷ ʥʘ 5,34 ʤʣʥ. ʪ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʢʠʜʘʤ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʪʨʘʩʽ, ʧʨʦʪʷʞʥʽʩʪʶ 4,13 ʤʣʨʜ. ʢʤ.  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʣʘʩʪʠʢʦʚʦʶ ʪʘʨʦʶ ʪʘ ʫʧʘʢʦʚʢʦʶ ʚ ʢʨʘʾʥʘʭ 

ɭʚʨʦʩʦʶʟʫ ʟʘ 2018 ʨʽʢ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʛʘʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʱʦʜʦ ʧʝʨʝʨʦʙʢʠ 

ʮʴʦʛʦ ʪʠʧʫ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʧʨʦʪʝ ʧʦʥʘʜ 18,5 % ʚʽʜʭʦʜʽʚ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʩʤʽʪʪʻʟʚʘʣʠʱʘ [2,7,75-83]. 

ʐʪʘʪʠ ʆʨʝʛʦʥ ʽ ʂʘʣʽʬʦʨʥʽʷ (ʉʐɸ) ʪʘʢʦʞ ʧʨʠʡʥʷʣʠ ʟʘʢʦʥʠ ʧʨʦ 25 % ʚʤʽʩʪ 

ʚʪʦʨʠʥʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʣʘʩʪʠʢʦʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ [78].  

ʆʆʅ ʩʪʫʨʙʦʚʘʥʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʢʦʥʪʨʦʣʶ ʦʙʽʛʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ 

ʚʽʜʭʦʜʽʚ ʚ ʢʨʘʾʥʘʭ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ [7,79,80]. ʊʦʤʫ ɼʠʨʝʢʪʠʚʦʶ ʪʘ ʈʝʟʦʣʶʮʽʻʶ 

ʁʦʭʘʥʥʝʩʙʫʨʟʴʢʦʛʦ ʩʘʤʽʪʫ 2002 ʨʦʢʫ ʆʆʅ ʤʦʥʽʪʦʨʠʥʛ ʚʽʜʭʦʜʽʚ ʥʘʟʚʘʥʠʡ ʦʜʥʠʤ ʽʟ 
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ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʟʤʽʥʘʤʠ ʚ ʦʙʩʷʟʽ ʽ ʷʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʽ ʾʭ 

ʚʧʣʠʚʦʤ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ [80,81]. ʆʆʅ ʪʘ ʤʽʞʫʨʷʜʦʚʠʤ 

ʦʨʛʘʥʽʟʘʮʽʷʤ ʚ ʩʧʽʚʧʨʘʮʽ ʟ ʫʨʷʜʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʜʘʚʘʪʠ ʜʦʧʦʤʦʛʫ ʚ ʩʧʨʘʚʽ 

ʩʧʨʠʷʥʥʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʩʪʠʤʫʣʶʚʘʥʥʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ, çʥʦʫ-ʭʘʫè ʽ ʜʦʩʚʽʜʦʤ. ʈʦʟʨʦʙʣʝʥʦ ʧʝʨʝʣʽʢ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ, ʚ 

ʷʢʠʡ ʚʢʣʶʯʝʥʽ ʚʠʟʥʘʯʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ, ʤʦʥʽʪʦʨʠʥʛ 

ʚʽʜʭʦʜʽʚ ʪʘ ʧʝʨʝʜʘʯʘ ʪʘʢʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʽʥʰʠʤ ʢʨʘʾʥʘʤ. 

 
ʈʠʩʫʥʦʢ 1.9 ï ʇʦʢʘʟʥʠʢʠ ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʠʢʦʚʦʾ ʪʘʨʠ ʽ ʫʧʘʢʦʚʢʠ ʚ ʢʨʘʾʥʘʭ 

ɭʚʨʦʩʦʶʟʫ ʩʪʘʥʦʤ ʥʘ 2018 ʨʽʢ [2]. 

 

ʉʢʣʘʜʥʝ ʩʪʘʥʦʚʠʱʝ ʩʢʣʘʣʦʩʴ ʚ ʋʢʨʘʾʥʽ ʚ ʩʬʝʨʽ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʋ 2018 ʨʦʮʽ ʙʫʣʦ ʫʪʠʣʽʟʦʚʘʥʦ 0,21 ʤʣʥ. ʪ (25,6 %) ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʩʝʨʝʜ ʥʠʭ 

ʪʘʨʠ ʪʘ ʫʧʘʢʦʚʢʠ  ʣʠʰʝ 4,3 %. ɼʦʩʷʛʥʫʪʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʽ ʫ 

ʚʪʦʨʠʥʥʽʡ ʩʠʨʦʚʠʥʽ ʚ ʋʢʨʘʾʥ.̔ ʆʙʩʷʛ ʟʽʙʨʘʥʠʭ ʨʝʩʫʨʩʦʮʽʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʚʜʷʢʠ 

ʨʦʟʜʽʣʴʥʦʤʫ ʟʙʦʨʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤʝʰʢʘʥʮʷʤʠ ʫ ʢʦʥʪʝʡʥʝʨʠ ʥʘ ʧʨʠʙʫʜʠʥʢʦʚʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʩʦʨʪʫʚʘʣʴʥʠʤ ʣʽʥʽʷʤ ʥʘ ʧʦʣʽʛʦʥʘʭ ʪʘ ʯʝʨʝʟ ʧʫʥʢʪʠ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 40% ʚʽʜ ʧʦʪʫʞʥʦʩʪʝʡ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ. ʆʙʩʷʛ ʽʤʧʦʨʪʫ 
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ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʽʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʝʨʝʨʦʙʢʠ ʩʪʘʥʦʚʠʪʴ 

400 ʪʠʩʷʯ ʪʦʥ. ɿʘ ʫʤʦʚʠ ʥʘʣʝʞʥʦʛʦ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʦʨʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʥʝ ʽʩʥʫʚʘʣʘ ʙ ʧʦʪʨʝʙʘ ʫ ʟʘʚʝʟʝʥʥʽ ʟ-ʟʘ ʢʦʨʜʦʥʫ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʽʶʯʠʭ ʚ ʋʢʨʘʾʥʠ ʧʽʜʧʨʠʻʤʩʪʚ [78,82]. 

ɯʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʧʘʢʝʪʽʚ ʩʣʽʜ ʙʫʣʦ ʙ 

ʟʦʙʦʚ'ʷʟʘʪʠ ʾʭ ʚʠʨʦʙʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʚʦʾʡ ʧʨʦʜʫʢʮʽʾ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ, 

ʦʪʨʠʤʘʥʫ ʰʣʷʭʦʤ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʘʢʝʪʽʚ. 

 

1.3 ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ 

ʥʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

 

 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʽ ʧʦʣʽʤʝʨʥʠʭ, ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ. ʇʨʠ ʮʴʦʤʫ ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʦʙʫʤʦʚʣʶʻ 

ʚʩʝ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʩʢʣʘʜ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʡ ʥʘʜʘʣʽ ʧʝʨʝʚʘʞʥʦ 

ʜʝʧʦʥʫʶʪʴʩʷ ʥʘ ʯʠʩʣʝʥʥʠʭ ʧʦʣʽʛʦʥʘʭ ʽ ʟʚʘʣʠʱʘʭ [2,7,83-88]. 

ʇʨʦʪʷʛʦʤ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʪʚʦ ʧʨʦʜʫʢʫʻ ʦʜʥʫ ʣʽʥʽʡʥʫ ʩʭʝʤʫ çʚʠʜʦʙʫʪʦʢ - 

ʧʝʨʝʨʦʙʢʘ - ʚʠʨʦʙʥʠʮʪʚʦ - ʩʧʦʞʠʚʘʥʥʷ - ʚʽʜʭʦʜʠè ʽ ʚʽʜʧʦʚʽʜʥʫ ʾʡ ʩʭʝʤʫ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʧʦʪʦʢʽʚ çʩʠʨʦʚʠʥʘ - ʥʘʧʽʚʧʨʦʜʫʢʪ - ʧʨʦʜʫʢʪ - ʚʽʜʭʦʜʠè [89-94]. ɸʣʝ ʟʚʘʞʘʶʯʠ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʽ ʤʘʩʰʪʘʙʠ ʪʝʭʥʦʩʬʝʨʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ, ʱʦ ʟʘʣʫʯʝʥʽ ʜʦ ʜʘʥʠʭ ʩʭʝʤ, 

ʚʦʥʠ ʩʪʘʶʪʴ ʚʩʝ ʤʝʥʰ ʽ ʤʝʥʰ ʧʨʠʡʥʷʪʥʠʤʠ ʪʘ ʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ [95-101]. ɿʤʽʥʠ ʚ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽ ʚʠʢʣʠʢʘʥʽ ʥʝʦʙʭʽʜʥʽʩʪʶ: ʝʥʝʨʛʦ- ʽ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ - ʯʝʨʝʟ 

ʜʝʬʽʮʠʪ ʨʝʩʫʨʩʽʚ ʽ ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʣʦʱ, ʥʠʟʢʦʶ ʥʝʟʚʦʨʦʪʥʠʭ 

ʟʤʽʥ, ʷʢʽ ʚʞʝ ʚʽʜʙʫʣʠʩʴ ʫ ʙʽʦʩʬʝʨʽ ʪʘ ʩʪʨʽʤʢʠʤ ʨʦʩʪʦʤ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʽ 

ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʨʦʞʠʚʘʻ ʚ ʟʦʥʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ [2,66,67,102-108].  

ʇʦʣʽʤʝʨʠ, ʟ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ - ʚʦʥʠ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ. ɰʭ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝʚʽʜʥʦʚʣʶʚʘʥʽ ʨʝʩʫʨʩʠ ʚʫʛʣʝʮʝʚʦʾ 

ʩʠʨʦʚʠʥʠ. ʋʪʠʣʽʟʘʮʽʷ ʧʦʣʽʤʝʨʽʚ ʫʪʨʫʜʥʝʥʘ ʩʪʽʡʢʽʩʪʶ ʾʭ ʜʦ ʨʦʟʢʣʘʜʘʥʥʷ ʤʽʢʨʦʦʨʛʘ-

ʥʽʟʤʘʤʠ. ʍʦʯ ʧʦʣʽʤʝʨʠ ʜʦʚʦʣʽ ʽʥʝʨʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʤʽʪʪʷ, ʦʜʥʘʢ ʚʦʥʠ ʪʝʞ ʧʦʩʪʫʧʦʚʦ 

ʨʫʡʥʫʶʪʴʩʷ, ʚʠʜʽʣʷʶʯʠ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʨʝʯʦʚʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʜ 

ʪʦʢʩʠʯʥʽ ʟ'ʻʜʥʘʥʥʷ ʜʽʦʢʩʠʥʦʚʦʛʦ ʽ ʬʫʨʘʥʦʚʦʛʦ ʨʷʜʫ [49-51,54,65,103,109-115].  
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ʉʢʣʘʜʘʶʯʠ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʚʩʽʭ ʚʽʜʭʦʜʽʚ ʟʘ ʦʙôʻʤʦʤ, ʧʣʘʩʪʠʢ ʨʦʟʧʘʜʘʻʪʴʩʷ 

ʥʘ ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ, ʤʽʛʨʫʻ ʧʦ ʙʽʦʛʝʦʮʝʥʦʟʘʭ, ʧʨʦʥʠʢʘʻ ʚ ʭʘʨʯʦʚʽ ʣʘʥʮʶʛʠ, ʨʫʡʥʫʻ 

ʝʢʦʩʠʩʪʝʤʠ [86,116]. ʋ 2018 ʨʦʮʽ ʦʧʨʠʣʶʜʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʧʨʦʜʫʢʪʽʚ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʤʝʨʽʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ, ʷʢʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʤʫʪʘʮʽʷʤʠ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʪʘ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ [113].  

ʇʦʩʪʫʧʦʚʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʣʘʩʪʠʢ ʚʚʦʜʠʪʴʩʷ ʚ ʜʝʩʷʪʢʘʭ ʢʨʘʾʥ, ʘʣʝ ʮʠʭ ʟʘʭʦʜʽʚ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʛʣʦʙʘʣʴʥʦʤʫ çʧʣʘʩʪʠʢʦʚʦʤʫ ʟʘʭʘʨʘʱʝʥʥʶè [3,6,7,113-

117]. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʭʽʜ ʥʘ ʧʦʣʽʤʝʨʠ, ʢʦʪʨʽ ʙʽʦʨʦʜʝʛʨʘʜʫʶʪʴ, ʪʝʞ ʢʨʠʪʠʢʫʶʪʴʩʷ 

ʬʘʭʽʚʮʷʤʠ, ʱʦ ʧʨʦʛʥʦʟʫʶʪʴ ʘʢʪʠʚʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ 

ʘʪʤʦʩʬʝʨʽ ʧʽʜ ʯʘʩ ʾʭ ʜʝʛʨʘʜʘʮʽʾ [116,118].  

ʋ ʚʦʜʠ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʽ ʚ ʽʥʰʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʥʘ ɿʝʤʣʽ ʧʦʪʨʘʧʣʷʻ ʙʽʣʷ 8 ʤʣʥ. 

ʪ ʧʣʘʩʪʠʢʦʚʦʛʦ ʩʤʽʪʪʷ ʥʘ ʨʽʢ. ʇʨʦʛʥʦʟ ʆʆʅ.: çéʷʢʱʦ ʥʝ ʚʞʠʪʠ ʟʘʭʦʜʽʚ, ʪʦ ʢʽʣʴʢʽʩʪʴ 

ʥʝʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʣʘʩʪʠʢʫ ʚʠʨʦʩʪʝ ʟ 32 ʤʣʥ. ʪ ʫ 2010 ʨʦʮʽ ʜʦ 100-250 ʤʣʥ ʪ ʫ 2025 

ʨ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʣʘʩʪʠʢʫ ʜʦ 2050-ʛʦ ʨʦʢʫ ʚ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʙʫʜʝ ʙʽʣʴʰʝ, ʥʽʞ ʚʩʽʭ 

ʤʦʨʩʴʢʠʭ ʪʚʘʨʠʥ éè, - ̔ ʟ ʜʦʧʦʚʽʜʽ ʄɽʌ ʽ Ellen MacArthur Foundation [2,7,119]. 

ʆʢʝʘʥʠ ʧʨʠʡʤʘʶʪʴ ʥʘ ʩʝʙʝ ʦʩʥʦʚʥʠʡ ʫʜʘʨ ʧʣʘʩʪʠʢʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ: ʯʝʨʝʟ 

ʢʨʫʛʦʦʙʽʛ ʪʝʯʽʡ ʫ ʥʠʭ ʫʪʚʦʨʶʶʪʴʩʷ çʩʤʽʪʪʻʚʽ ʦʩʪʨʦʚʠè - ʧʦ ʜʚʘ ʚ ɸʪʣʘʥʪʠʯʥʦʤʫ ʽ 

ʊʠʭʦʤʫ (ʧʽʚʥʽʯ ʽ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʝʢʚʘʪʦʨʘ), ʦʜʠʥ ʚ ɯʥʜʽʡʩʴʢʦʤʫ. ʅʘʡʙʽʣʴʰʝ 

ʧʣʘʩʪʠʢʦʚʦʛʦ ʩʤʽʪʪʷ ʧʨʦʜʫʢʫʻ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʘ ʽ ʇʽʚʜʝʥʥʘ ɸʟʽʷ [120,121]. 

ʇʨʠ ʮʴʦʤʫ ʧʣʘʩʪʠʢ ʥʝ ʪʽʣʴʢʠ ʜʨʝʡʬʫʻ ʥʘ ʧʦʚʝʨʭʥʽ, ʘʣʝ ʦʧʫʩʢʘʻʪʴʩʷ ʥʘ ʜʥʦ: 

ʚʣʽʪʢʫ 2018-ʛʦ ʚʯʝʥʽ ʟ ʎʝʥʪʨʫ ʜʦʩʣʽʜʞʝʥʴ ʦʢʝʘʥʫ ʜʦʚʝʣʠ, ʱʦ ʩʤʽʪʪʷ ʪʦʥʝ, 

ʩʢʣʝʶʶʯʠʩʴ ʽʟ ʯʘʩʪʢʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [2,6,122]. 

ɿʙʠʨʘʶʯʠʩʴ ʥʘ ʩʫʰʽ, ʧʣʘʩʪʠʢʦʚʽ ʚʽʜʭʦʜʠ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʥʽ ʘʨʪʝʨʽʾ, ʘ ʟ ʥʠʤʠ ʫ ʤʦʨʷ ʪʘ ʦʢʝʘʥʠ. ʉʦʪʥʽ ʧʪʘʭʽʚ, ʨʠʙ ʽ ʯʝʨʝʧʘʭ 

ʧʨʠʡʤʘʶʪʴ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ ʟʘ ʱʦʩʴ ʾʩʪʽʚʥʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʭ 

ʤʘʩʦʚʘ ʟʘʛʠʙʝʣʴ ʫ ʤʽʩʮʷʭ ʣʦʢʘʣʽʟʘʮʽʾ çʦʩʪʨʦʚʽʚ ʧʦʣʽʤʝʨʥʦʛʦ ʩʤʽʪʪʷè. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, 

ʱʦ ʚ ʪʽʣʘʭ ʙʣʠʟʴʢʦ 43 % ʟʘʛʠʙʣʠʭ ʤʦʨʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ, 86 % ʤʦʨʩʴʢʠʭ ʯʝʨʝʧʘʭ ʽ 

44 % ʧʪʘʭʽʚ ʪʘ 35 % ʨʠʙʠ ʚʠʷʚʣʝʥʦ ʯʘʩʪʠʥʢʠ ʧʣʘʩʪʠʢʫ [123-132]. 

ʑʝ ʥʝʜʘʚʥʦ ʥʘʡʩʪʨʘʰʥʽʰʠʤ ʩʠʤʚʦʣʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʣʘ 

ʊʠʭʦʦʢʝʘʥʩʴʢʘ ʩʤʽʪʪʻʚʘ ʧʣʷʤʘ  ʢʦʥʪʠʥʝʥʪ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɸʣʝ ʩʴʦʛʦʜʥʽ 

ʻ ʥʝ ʤʝʥʰʝ ʥʝʙʝʟʧʝʯʥʠʡ ʽ ʜʦ ʪʦʛʦ ʞ ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʜʠʤʠʡ ʚʦʨʦʛ  
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ʤʽʢʨʦʧʣʘʩʪʠʢ. ʁʦʛʦ ʚ ʩʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʚʞʝ ʚ ʰʽʩʪʴ ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʧʣʘʩʪʠʢʫ, 

ʱʦ ʬʦʨʤʫʻ ʩʤʽʪʪʻʚʽ ʧʣʷʤʠ. ʄʽʢʨʦʧʣʘʩʪʠʢ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ ʤʽʛʨʫʻ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟ ʦʜʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚ ʽʥʰʽ. ʗʢʱʦ ʩʤʽʪʪʻʚʽ ʧʣʷʤʠ 

ʬʦʨʤʫʶʪʴʩʷ ʙʽʣʴʰ-ʤʝʥʰ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ, ʪʦ ʤʽʢʨʦʧʣʘʩʪʠʢ ʧʨʠʩʫʪʥʽʡ ʧʦ ʚʩʽʡ 

ʧʣʘʥʝʪʽ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʤʽʢʨʦʧʣʘʩʪʠʢ ʾʜʷʪʴ ʫʩʽ [122-126]. 

ʋ ʚʝʨʝʩʥʽ 2017-ʛʦ ʟ'ʷʚʠʣʦʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʟ 14 

ʢʨʘʾʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʥʝ ʚ ʟʤʦʟʽ ʟʘʪʨʠʤʘʪʠ ʰʤʘʪʦʯʢʠ ʧʣʘʩʪʠʢʫ. 

ɿʘʤʽʥʘ ʧʨʦʪʦʯʥʦʾ ʚʦʜʠ ʥʘ ʙʫʪʠʣʴʦʚʘʥʫ ʥʝ ʨʷʪʫʻ: ʟʘ ʧʽʚʨʦʢʫ ʥʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ 250 

ʧʣʷʰʦʢ ʚʦʜʠ ʟ 9 ʢʨʘʾʥ ʩʚʽʪʫ ʚʠʷʚʠʣʦ ʤʽʢʨʦʧʣʘʩʪʠʢ ʫ ʢʦʞʥʽʡ ʧʣʷʰʮʽ [128]. 

ʃʶʜʠʥʘ, ʷʢ ʩʧʦʞʠʚʘʯ ʚʦʜʠ ʪʘ ʧʨʦʜʫʢʪʽʚ, ʪʝʞ ʤʘʻ ʚ ʦʨʛʘʥʽʟʤʽ ʯʘʩʪʦʯʢʠ 

ʧʣʘʩʪʠʢʫ. ʋ 2018 ʨʦʮʽ ʚʯʝʥʽ ɺʽʜʥʷ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʟʨʘʟʢʠ ʢʘʣʫ ʜʦʙʨʦʚʦʣʴʮʽʚ 

ʨʽʟʥʠʭ ʢʨʘʾʥ ʽ ʚ ʫʩʽʭ ʟʥʘʡʰʣʠ ʯʘʩʪʦʯʢʠ ʧʦʣʽʤʝʨʽʚ [123,126]. 

ɿ ʾʞʝʶ ʽ ʚʦʜʦʶ ʤʽʢʨʦʧʣʘʩʪʠʢ ʧʨʦʥʠʢʘʻ ʚ ʪʢʘʥʠʥʠ ʣʶʜʠʥʠ ʽ ʦʩʽʜʘʻ ʚ 

ʦʨʛʘʥʘʭ. ɯʟ ʥʠʤ ʚ ʦʨʛʘʥʽʟʤ ʧʦʪʨʘʧʣʷʶʪʴ ʩʠʥʪʝʪʠʯʥʽ ʙʘʨʚʥʠʢʠ, ʚʦʛʥʝʩʪʽʡʢʽ 

ʜʦʙʘʚʢʠ, ʧʝʩʪʠʮʠʜʠ ʪʘ ʽʥʰʽ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ. ʅʘʢʦʧʠʯʝʥʥʷ ʤʽʢʨʦʧʣʘʩʪʠʢʘ 

ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʧʘʣʝʥʥʷ ʢʠʰʢʽʚʥʠʢʘ, ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ. ʅʘ 

ʤʽʢʨʦʧʣʘʩʪʠʢʫ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʛʨʠʙʢʠ, ʚʽʨʫʩʠ ʽ ʽʥʰʽ ʧʘʪʦʛʝʥʠ, ʪʦʤʫ ʩʪʨʘʞʜʘʻ ʡ 

ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ. ɺʽʜʬʽʣʴʪʨʫʚʘʪʠ ʤʽʢʨʦʧʣʘʩʪʠʢ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ [122,126]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʧʦʚʝʜʽʥʢʠ ʤʽʢʨʦʧʣʘʩʪʠʢʫ ʚ ʦʨʛʘʥʽʟʤʘʭ ʪʚʘʨʠʥ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ 50 ʤʽʢʨʦʥ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʯʝʨʝʟ ʩʪʽʥʢʠ 

ʢʠʰʢʽʚʥʠʢʘ ʚ ʢʨʦʚ ʽ ʚʥʫʪʨʽʰʥʽ ʦʨʛʘʥʠ [126,128]. 

ʆʜʥʘʢ, ʚʯʝʥʽ ʫʪʨʠʤʫʶʪʴʩʷ ʚʽʜ ʦʩʪʘʪʦʯʥʠʭ ʚʠʩʥʦʚʢʽʚ: ʟʘʥʘʜʪʦ ʙʘʛʘʪʦ ʧʨʦ 

ʚʧʣʠʚ ʤʽʢʨʦʧʣʘʩʪʠʢʫ ʱʝ ʥʝʚʽʜʦʤʦ. ʊʦʯʥʦ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ ʜʦʤʽʰʦʢ, ʱʦ ʜʦʜʘʶʪʴ ʫ ʧʣʘʩʪʠʢ: ʧʝʩʪʠʮʠʜʽʚ, ʙʘʨʚʥʠʢʽʚ, ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ. ʋ ʧʨʦʮʝʩʽ ʜʝʩʪʨʫʢʮʽʾ ʧʣʘʩʪʠʢʦʚʦʛʦ ʚʠʨʦʙʫ ʮʽ ʢʘʥʮʝʨʦʛʝʥʠ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʪʘ 

ʘʙʩʦʨʙʫʶʪʴʩʷ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ [126]. 

ɼʦʧʦʚʽʜʴ ʎʝʥʪʨʫ ʤʽʞʥʘʨʦʜʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʘʚʘ (çʇʣʘʩʪʠʢ ʽ ʟʜʦʨʦʚ'ʷ: 

ʨʝʘʣʴʥʘ ʮʽʥʘ ʧʣʘʩʪʠʢʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽè) ʩʪʘʣʘ ʧʝʨʰʦʶ ʩʧʨʦʙʦʶ ʧʨʦʩʪʝʞʠʪʠ ʚʧʣʠʚ 

ʧʣʘʩʪʠʢʘ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ - ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʟʚʘʣʠʱʘʭ. ɺʠʩʥʦʚʢʠ ʜʦʧʦʚʽʜʽ - ʚʠʷʚʣʝʥʦ 4 ʪʠʩʷʯʽ 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʽʟ ʥʠʭ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ 1 
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ʪʠʩʷʯʫ, ʟ ʷʢʦʾ 148 ʚʠʟʥʘʥʦ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʠʤʠ [129]. ɸʣʝ, ʢʦʤʧʦʟʠʮʽʡ ʧʦʣʽʤʝʨʽʚ 

ʩʦʪʥʽ ʽ, ʱʦʙ ʧʨʦʩʪʝʞʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʟ ʥʠʭ, ʥʝʦʙʭʽʜʥʽ ʜʝʩʷʪʠʣʽʪʪʷ. 

ʋ 2018 ʨʦʮ ̔ɹʨʶʩʩʝʣʴ ʧʨʠʡʥʷʚ çʇʣʘʩʪʠʢʦʚʫ ʩʪʨʘʪʝʛʽʶè, ʟʘ ʷʢʦʶ ʟ 2021 ʨʦʢʫ 

ʚ ʢʨʘʾʥʘʭ ɭʉ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʦʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ. ɼʣʷ ʧʨʦʜʫʢʪʦʚʦʾ ʫʧʘʢʦʚʢʠ, ʱʦ ʥʝ 

ʤʘʻ ʟʘʤʽʥʥʠʢʽʚ, ʜʦ 2025 ʨʦʢʫ ʩʣʽʜ ʥʘ ʯʚʝʨʪʴ ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ [7,133]. 

ʋ 2019 ʨʦʮʽ ʫʨʷʜ ɭʉ ʟʘʙʦʨʦʥʠʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʜʫʢʪʘʭ ʤʘʡʞʝ ʚʩʽ 

ʽʩʥʫʶʯʽ ʚʠʜʠ ʤʽʢʨʦʧʣʘʩʪʠʢʘ. ʅʘʡʙʽʣʴʰʝ ʧʦʩʪʨʘʞʜʘʣʘ ʢʦʩʤʝʪʠʯʥʘ ʛʘʣʫʟʴ, ʢʦʪʨʘ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʽʢʨʦʧʣʘʩʪʠʢ ʚ ʫʩʽʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʘʭ [7,125,133]. 

ɺʯʝʥʽ-ʛʽʛʽʻʥʽʩʪʠ ʪʘ ʝʢʦʣʦʛʠ ʟʽʡʰʣʠʩʷ ʥʘ ʜʫʤʮʽ, ʱʦ ʧʦʧʫʣʷʨʥʦʶ ï ʦʜʥʘʢ 

ʭʠʙʥʦʶ, ʻ ʜʫʤʢʘ, ʱʦ ʜʦʩʠʪʴ ʟʘʤʽʥʠʪʠ ʟʚʠʯʘʡʥʽ ʧʦʣʽʤʝʨʠ ʥʘ ʧʦʣʽʤʝʨʠ, ʱʦ 

ʙʽʦʜʝʛʨʘʜʫʶʪʴ, ʽ ʧʨʦʙʣʝʤʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʥʠʢʥʝ. ʆʜʥʘʢ ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ 

ʚʠʩʪʫʧʘʻ ʧʨʦʪʠ ʙʽʦʧʦʣʽʤʝʨʽʚ. ʇʽʜ ʮʽʻʶ ʥʘʟʚʦʶ ʭʦʚʘʶʪʴʩʷ ʦʢʩʦʧʦʣʽʤʝʨʠ  ʟʚʠʯʘʡʥʠʡ 

ʧʣʘʩʪʠʢ ʽʟ ʜʦʙʘʚʢʘʤʠ, ʷʢʽ ʧʨʠʩʢʦʨʶʶʪʴ ʡʦʛʦ ʨʦʟʧʘʜ. ʊʦʙʪʦ ʤʠ ʦʪʨʠʤʫʻʤʦ 

ʧʨʠʩʢʦʨʝʥʝ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʧʣʘʩʪʠʢʘ. ɭʚʨʦʧʘ ʚʚʝʣʘ ʟʘʙʦʨʦʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʢʽʥʮʷ 2020 ʨʦʢʫ. ɭ ʧʦʣʽʤʝʨʠ, ʱʦ ʥʘ 100 % ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʨʛʘʥʽʢʠ - ʟ 

ʢʨʦʭʤʘʣʶ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʚʦʥʠ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. ʗʢʱʦ ʞ ʾʭ 

ʤʘʩʦʚʦ ʚʚʦʜʠʪʠ, ʪʦ ʥʘ ʟʚʘʣʠʱʘ ʜʦʜʘʪʢʦʚʦ ʧʦʪʨʘʧʠʪʴ ʚʝʣʠʯʝʟʥʘ ʤʘʩʘ ʦʨʛʘʥʽʢʠ, ʱʦ 

ʚʠʜʽʣʷʻ çʧʘʨʥʠʢʦʚʠʡè ʛʘʟ. ʎʝ ʤʦʞʣʠʚʦ ʣʠʰʝ ʟʘ ʥʘʣʘʛʦʜʞʝʥʦʛʦ ʟʙʽʨʫ ʦʨʛʘʥʽʯʥʠʭ 

ʚʽʜʭʦʜʽʚ ʽʟ ʤʝʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʤʧʦʩʪʫ ʪʘ ʙʽʦʛʘʟʫ, ʪʘ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ, ʜʝ 96 % 

ʩʤʽʪʪʷ ʧʦʪʨʘʧʣʷʻ ʥʘ ʟʚʘʣʠʱʘ, ʮʝ ʥʝʧʨʠʡʥʷʪʥʦ [6,7,118,130,131]. 

ʅʘʩʪʽʣʴʢʠ ʞ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʻ ʡ ʟʘʤʽʥʘ ʧʣʘʩʪʠʢʦʚʠʭ ʧʘʢʝʪʽʚ ʥʘ ʧʘʧʝʨʦʚʽ. 

ɺʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʝʨʝʚʠʥʠ, ʘ ʮʝ ʚʞʝ ʟʘʣʠʰʘʻ ʩʝʨʡʦʟʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ. 

ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʦʮʽʥʶʚʘʪʠ ʚ ʢʦʤʧʣʝʢʩʽ, ʷʢʠʭ ʟʙʠʪʢʽʚ ʧʨʠʨʦʜʽ ʟʘʚʜʘʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʠʧʫ ʫʧʘʢʦʚʢʠ. ʅʘʤʠ ʧʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʧʦʚʥʘ ʟʘʤʽʥʘ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ 

ʧʘʢʝʪʽʚ ʥʘ ʧʘʧʝʨʦʚʽ ʚ ʋʢʨʘʾʥʽ ʟʙʽʣʴʰʠʪʴ ʧʣʦʱʫ ʣʽʩʦʚʠʭ ʚʠʨʫʙʦʢ ʥʘ 15 % [7,132]. 

ʊʦʤʫ, ʚ ʦʩʥʦʚʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʪʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʙʦʨʦʪʴʙʠ ʟ ʧʦʣʽʤʝʨʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʢʣʘʜʝʥʘ ʩʪʨʘʪʝʛʽʷ ʩʪʘʣʦʛʦ ʙʝʟʚʽʜʭʦʜʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʙʘʣʘʥʩ ʪʝʭʥʦʩʬʝʨʥʦʛʦ ʽ ʙʽʦʩʬʝʨʥʦʛʦ ʢʨʫʛʦʦʙʽʛʽʚ ʨʝʯʦʚʠʥ, ʛʘʨʤʦʥʽʡʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ʟʽ ʟʜʘʪʥʽʩʪʶ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʚʠʞʠʚʘʥʥʷ ʙʝʟ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ [6,83,86,89,134,135]. 



53 

ɼʣʷ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ 

ʙʽʦʩʬʝʨʠ, ʥʘʫʢʦʚʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʧʨʦʧʦʥʫʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʾʭ ʧʝʨʝʨʦʙʢʠ ʚ ʥʦʚʽ ʚʠʨʦʙʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [17,35-41,136,137]. ʎʝ ʟʤʝʥʰʠʪʴ ʦʙʩʷʛʠ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʘʭ ʽ 

ʟʚʘʣʠʱʘʭ, ʟʘʦʱʘʜʠʪʴ ʚʫʛʣʝʮʝʚʫ ʩʠʨʦʚʠʥʫ, ʟʥʠʟʠʪʴ ʨʽʚʝʥʴ ʽ ʤʘʩʰʪʘʙʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʙʽʦʩʬʝʨʠ ʝʢʦʪʦʢʩʠʢʘʥʪʘʤʠ. 

 

1.4 ɺʧʣʠʚ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ 

  

 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʤʦʞʣʠʚʦʛʦ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʥʘʩʝʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʛʦ ʦʙʩʷʛʫ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ 

ʧʨʠʚʝʨʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʠʣʴʥʫ ʫʚʘʛʫ ʛʽʛʽʻʥʽʩʪʽʚ, ʝʢʦʣʦʛʽʚ, ʪʝʭʥʦʣʦʛʽʚ ʪʘ ʽʥʰʠʭ 

ʬʘʭʽʚʮʽʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʣʽʤʝʨʠ ʚʚʘʞʘʶʪʴʩʷ ʽʥʝʨʪʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʆʜʥʘʢ 

ʙʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʥʘʢʦʧʠʯʝʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʧʦʣʣʶʪʘʥʪʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ  ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

(ʧʦʚʽʪʨʷ, ʚʦʜʫ, ʛʨʫʥʪ) ʽ ʢʦʥʪʘʢʪʫʶʪʴ ʚ ʥʴʦʤʫ. ʆʙʫʤʦʚʣʝʥʦ ʮʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʤʽʛʨʘʮʽʻʶ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʦʣʽʤʝʨʽʚ, 

ʟʜʘʪʥʠʭ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʚʠʜʽʣʷʪʠʩʷ ʟʽ ʩʢʣʘʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ; ʟ ʽʥʰʦʛʦ ʙʦʢʫ  ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʨʽʥʥʷ ʧʦʣʽʤʝʨʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʾʭ ʜʝʩʪʨʫʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʾ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʝ ʟʨʦʩʪʘʪʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʩʪʘʨʽʥʥʷ 

ʧʦʣʽʤʝʨʽʚ (ʜʝʩʪʨʫʢʮʽʾ ʟ ʜʝʢʦʤʧʦʟʠʮʽʻʶ ʽ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʻʶ) [13,25,26,138,139]. 

ʇʨʦʮʝʩ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʧʨʦʭʦʜʠʪʴ ʣʠʰʝ ʥʘ 97-98 % ʽ ʚʽʥ ʟʚʦʨʦʪʥʽʡ. ʊʦʤʫ 

ʧʦʣʽʤʝʨʠ ʧʦʩʪʽʡʥʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ (ʜʝʩʪʨʫʢʪʫʶʪʴ) ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʱʦ ʟʥʠʞʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʧʦʣʽʤʝʨʽʚ ʜʦ 15-20 ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʧʦʨʦʰʦʢ [54,140-143]. 

ʅʝ ʤʝʥʰʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʥʝʧʦʣʷʨʠʟʦʚʘʥʽ ʤʦʥʦʤʝʨʠ ʪʘ ʽʥʰʽ ʧʨʦʜʫʢʪʠ 

ʩʠʥʪʝʟʫ ʧʦʣʽʤʝʨʽʚ (ʢʘʪʘʣʽʟʘʪʦʨʠ, ʽʥʽʮʽʘʪʦʨʠ, ʧʨʠʩʢʦʨʶʚʘʯʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ), ʘ ʪʘʢʦʞ 
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ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʙʘʚʢʠ (ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʥʘʧʦʚʥʶʚʘʯʽ, ʙʘʨʚʥʠʢʠ ʪʘ ʽʥ.), ʱʦ ʟʜʘʪʥʽ 

ʧʝʨʝʭʦʜʠʪʠ ʚ ʢʦʥʪʘʢʪʫʶʯʝ ʟ ʚʠʨʦʙʘʤʠ ʩʝʨʝʜʦʚʠʱʘ [35,144-147]. 

ɾʦʜʝʥ ʽʟ ʚʠʜʽʚ ʜʝʩʪʨʫʢʮʽʾ ʥʝ ʧʨʦʭʦʜʠʪʴ ʦʢʨʝʤʦ. ʋʩʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʯʠʥʥʠʢʠ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʪʘ ʧʽʜʩʠʣʶʶʪʴ ʜʽʶ ʦʜʠʥ ʦʜʥʦʛʦ ʡ ʯʠʥʷʪʴ ʢʦʤʙʽʥʦʚʘʥʠʡ ʚʧʣʠʚ. 

ʋ ʧʨʦʮʝʩʽ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʨʝʯʦʚʠʥʠ, ʷʢ 

ʬʦʨʤʘʣʴʜʝʛʽʜ, ʘʮʝʪʘʣʴʜʝʛʽʜ, ʢʠʩʣʦʪʠ, ʥʝʥʘʩʠʯʝʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ 

ʦʣʽʛʦʤʝʨʠ. ʉʝʨʝʜ ʧʨʦʜʫʢʪʽʚ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʚʠʷʚʣʝʥʽ, ʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʚʠʱʝ, ʘʮʝʪʦʥ, ʤʝʪʠʣʦʚʠʡ ʽ ʽʥʰʽ ʩʧʠʨʪʠ. ɿʘ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʩʪʠʨʦʣʫ ʥʘʡʙʽʣʴʰʫ 

ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʠʪʴ ʩʪʠʨʦʣ, ʱʦ ʧʦʜʨʘʟʥʶʻ ʩʣʠʟʦʚʽ, ʚʦʣʦʜʽʻ ʚʠʨʘʞʝʥʠʤʠ 

ʪʦʢʩʠʯʥʠʤ, ʢʫʤʫʣʷʪʠʚʥʠʤʠ ʝʬʝʢʪʦʤ ʽ ʥʘʨʢʦʪʠʯʥʦʶ ʜʽʻʶ [148-151]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʝʩʪʨʫʢʮʽʾ ʇɺʍ ʫʪʚʦʨʶʶʪʴʩʷ ʭʣʦʨʠʩʪʠʡ ʚʦʜʝʥʴ, ʭʣʦʨʦʚʘʥʽ 

ʚʫʛʣʝʚʦʜʥʽ, ʘʣʴʜʝʛʽʜʠ, ʩʧʠʨʪʠ ʽ ʪ.ʜ. ɸʤʽʥʦʧʣʘʩʪʠ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʘʣʴʜʝʛʽʜʽʚ (ʬʦʨʤʘʣʴʜʝʛʽʜʫ), ʘʤʽʘʢʫ, ʬʝʥʦʧʣʘʩʪʠ - ʟ ʫʪʚʦʨʝʥʥʷʤ ʬʝʥʦʣʫ, 

ʘʣʴʜʝʛʽʜʽʚ, ʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠ ʚʠʜʽʣʷʶʪʴ ʝʧʽʭʣʦʨʛʽʜʨʠʥ, ʬʝʥʦʣ, ʭʣʦʨʦʚʘʥʽ 

ʚʫʛʣʝʚʦʜʥʽ, ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ. 

ɺʝʣʠʢʘ ʫʚʘʛʘ ʚ ʜʘʥʠʡ ʯʘʩ ʧʨʠʜʽʣʷʶʪʴ ʚʠʷʚʣʝʥʥʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʤʽʛʨʘʮʽʾ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʣʽʤʝʨʽʚ ʚ ʨʽʟʥʽ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʽʛʨʘʮʽʾ ʚʧʣʠʚʘʶʪʴ: ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʚʧʣʠʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʩʢʣʘʜ ʧʦʣʽʤʝʨʫ, ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʾʭ ʧʝʨʝʨʦʙʢʠ, ʪʨʠʚʘʣʽʩʪʴ ʢʦʥʪʘʢʪʫ ʧʦʣʽʤʝʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ [152-156]. 

ʋ ʚʩʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʧʦʣʽʤʝʨʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʢʦʥʪʘʢʪʫ ʟ 

ʭʘʨʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʤʽʩʪʷʪʴ ʛʽʛʽʻʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʧʫʩʪʠʤʦʾ ʤʽʛʨʘʮʽʾ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʫ ʩʝʨʝʜʦʚʠʱʝ ʟ ʷʢʠʤ ʢʦʥʪʘʢʪʫʻ ʧʦʣʽʤʝʨ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʠʭ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʥʪʨʦʣʴ ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʪʘʜʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ [157]. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴ ʛʨʘʶʪʴ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʚʩʝ ʙʽʣʴʰʝ ʨʦʟʰʠʨʶʻʪʴʩʷ. ʋ ʜʘʥʠʡ ʯʘʩ ʧʨʠʡʥʷʪʦ, ʱʦ 

ʣʝʪʶʯʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʧʦʣʽʤʝʨʽʚ ʚ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʞʠʪʣʦʚʠʭ 

ʙʫʜʠʥʢʘʭ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ) 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʩʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʷʚʣʝʥʠʭ 
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ʢʦʥʮʝʥʪʨʘʮʽʡ ʢʽʣʴʢʦʭ ʨʝʯʦʚʠʥ ʜʦ ʾʭ ɻɼʂ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʜʠʥʠʮʶ 

[158,159]. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʙʣʠʟʴʢʦ 100 ʨʝʯʦʚʠʥ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ 

ʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽʟ ʙʽʣʴʰ ʥʽʞ 4 ʪʠʩʷʯ ʚʠʷʚʣʝʥʠʭ [22,24,92,116,160]. 

ʗʢʱʦ ʨʘʥʽʰʝ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʙʽʣʴʰʝ 60 % ʧʦʩʪʨʘʞʜʘʣʠʭ ʛʠʥʫʣʦ ʚʽʜ ʦʧʽʢʽʚ, 

ʪʦ ʚ ʜʘʥʠʡ ʯʘʩ ʾʭ ʧʠʪʦʤʘ ʚʘʛʘ ʟʥʠʟʠʣʘʩʷ ʜʦ 20 %. ʇʨʠ ʮʴʦʤʫ ʯʠʩʣʦ ʧʦʩʪʨʘʞʜʘʣʠʭ 

ʚʽʜ ʚʧʣʠʚʫ ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʩʪʘʥʦʚʠʪʴ ʜʦ 80 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ, 

ʱʦ ʚʩʽʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʧʦʚ'ʷʟʫʻʪʴʩʷ ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʋ ʧʨʦʮʝʩʽ ʛʦʨʽʥʥʷ ʧʦʣʽʤʝʨʽʚ ʟ'ʷʚʣʷʶʪʴʩʷ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ, ʥʦʚʽ, 

ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʢʩʠʯʥʽ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ, ʪʘʢʽ ʷʢ ʬʦʩʛʝʥ [37,161-165]. ʇʨʦʜʫʢʪʠ 

ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʛʦʨʽʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʚʽʜʦʤʦ, ʤʽʩʪʷʪʴ ʨʷʜ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʧʦʣʽʮʠʢʣʽʯʥʽ 

ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (ʇɸɺ), ʧʦʣʽʭʣʦʨʦʚʘʥʽ ʙʽʬʝʥʽʣʠ (ʇʍɹ), ʧʦʣʽʭʣʦʨʦʚʘʥʽ 

ʜʽʙʝʟʦʜʽʦʢʩʽʥʠ ( ʇʍɼɼ) ʽ ʜʽʙʝʥʟʦʬʫʨʘʥʠ (ʇʍɼʌ) ʽ ʽʥ. [166-169].  

ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʦʣʽʤʝʨʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʟ ʥʠʭ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʩʫʪʪʻʚʽ ʧʦʨʫʰʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ 

ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʡ ʜʦ ʚʧʣʠʚʫ ʣʝʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ 

ʧʦʣʽʤʝʨʽʚ ʜʠʪʷʯʠʡ ʦʨʛʘʥʽʟʤ. ʉʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʤʝʨʽʚ ʥʘ 

ʦʨʛʘʥʽʟʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ, ʪʦ ʜʦʩʣʽʜʘʤʠ ʥʘ ʪʚʘʨʠʥʘʭ ʚʩʪʘʥʦʚʣʝʥʦ 

ʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ ʭʚʦʨʠʭ ʦʩʦʙʠʥ ʜʦ ʚʧʣʠʚʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ 

ʟ ʧʦʣʽʤʝʨʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ. ʈʷʜ ʘʚʪʦʨʽʚ ʚʽʜʟʥʘʯʘʻ, ʱʦ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʙʽʣʴʰʦʶ ʥʘʩʠʯʝʥʽʩʪʶ ʧʦʣʽʤʝʨʘʤʠ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 

ʘʣʝʨʛʽʯʥʠʤʠ, ʟʘʩʪʫʜʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʥʝʚʨʘʩʪʝʥʽʻʶ, ʚʝʛʝʪʦ-ʩʫʜʠʥʥʦʶ 

ʜʠʩʪʦʥʽʻʶ, ʛʽʧʝʨʪʦʥʽʻʶ ʚʠʷʚʠʣʘʩʷ ʚʠʱʦʶ, ʥʽʞ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ ʧʦʣʽʤʝʨʥʽ 

ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ [129,170-173].  

ɼʠʥʘʤʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʨʦʙʽʪʥʠʢʽʚ, ʟʘʡʥʷʪʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʚʠʷʚʠʣʦ ʟʤʽʥʠ ʟ ʙʦʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʽ 

ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ ʨʽʟʥʠʭ ʰʢʽʜʣʠʚʠʭ 

ʭʽʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟ ʙʦʢʫ ʧʝʯʽʥʢʠ ʽ ʟʨʫʰʝʥʥʷ 

ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʨʷʜʫ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʨʦʚʽ ʦʙʩʪʝʞʝʥʠʭ [70,221-224].  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʨʦʙʽʪʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʥʦʾ 

ʩʤʦʣʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʦʟʚʠʪʦʢ ʪʦʢʩʠʯʥʠʭ ʘʥʛʽʦʥʝʚʨʦʟʽʚ. ɼʘʥʽ ʛʽʛʽʻʥʽʯʥʠʭ 
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ʦʙʩʪʝʞʝʥʴ ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʡ ʩʪʘʣʦ 

ʚʜʠʭʘʥʥʷ ʧʘʨʽʚ ʚʽʥʽʣʭʣʦʨʠʜʫ ʽ ʧʠʣʦʚʠʭ ʯʘʩʪʠʥʦʢ ʧʦʣʽʭʣʦʨʚʽʥʽʣʫ [37,215,223]. 

ʋ ʟʚôʷʟʢʫ ʟ ʜʝʰʝʚʠʟʥʦʶ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʫʥʽʢʘʣʴʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʣʽʤʝʨ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ (ʇɺʍ). ɿ 

ʥʴʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʝ: ʚʽʜ ʜʠʪʷʯʠʭ ʽʛʨʘʰʦʢ, ʢʠʣʠʤʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʜʦ 

ʧʣʘʩʪʠʢʦʚʠʭ ʜʚʝʨʝʡ ʽ ʚʽʢʦʥ. ʇʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʇɺʍ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʣʦʨ, ʪʦʤʫ 

ʚ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥʥʷ ʇɺʍ ʚʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʽʦʢʩʠʥʽʚ. ɺʽʜʦʤʦ, ʱʦ 

ʢʠʣʠʤʦʚʽ ʧʦʢʨʠʪʪʷ ʽ ʣʽʥʦʣʝʫʤ ʽʟ ʇɺʍ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʜʽʣʷʶʪʴ 

ʚʽʥʽʣʭʣʦʨʠʜ ʜʦ 6 ʤʽʩʷʮʽʚ ʽʟ ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɿ ʇɺʍ ʨʦʙʣʷʪʴ ʽ ʨʽʟʥʽ ʚʠʜʠ 

ʫʧʘʢʦʚʦʢ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɿ 2009 ʨ. ʚ ʧʣʷʰʢʠ ʟ ʇɺʍ ʟʘʙʦʨʦʥʝʥʦ ʨʦʟʣʠʚʘʪʠ 

ʘʣʢʦʛʦʣʴ ʪʘ ʩʣʘʙʦʘʣʢʦʛʦʣʴʥʽ ʥʘʧʦʾ, ʟ 2013 ʨʦʢʫ  ʙʫʜʴ-ʷʢʽ ʥʘʧʦʾ. ɺʽʥʽʣʭʣʦʨʠʜ 

ʘʢʪʠʚʥʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ʘʣʢʦʛʦʣʴ, ʙʫʜʴ-ʷʢʽ ʥʘʧʦʾ ʪʘ ʚʦʜʫ. ʂʽʣʴʢʽʩʪʴ ʦʪʨʫʪʠ, ʱʦ 

ʧʝʨʝʡʰʣʘ ʚ ʥʘʧʽʡ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʥʘʧʦʶ ʚ ʪʘʨʽ ʟ ʇɺʍ [175-178]. 

ʇʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʭʣʦʨ ʚʩʪʫʧʘʻ ʚ ʢʦʥʪʘʢʪ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʪʘ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽ ʟ ʚʽʜʦʤʠʭ ʥʘ ʩʴʦʛʦʜʥʽ ʦʪʨʫʡʥʽ ʨʝʯʦʚʠʥʠ 

ʜʽʦʢʩʠʥʦʚʦʛʦ ʨʷʜʫ. ʎʽ ʨʝʯʦʚʠʥʠ ʚʠʢʣʠʢʘʶʪʴ ʙʝʟʣʽʯ ʟʘʭʚʦʨʶʚʘʥʴ: ʫʨʘʞʘʶʪʴ ʽʤʫʥʥʫ 

ʩʠʩʪʝʤʫ, ʧʝʯʽʥʢʫ, ʤʦʟʦʢ ʽ ʰʢʽʨʫ. ʇʦʪʨʘʧʠʚʰʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʞʽʥʢʠ, ʚʦʥʠ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʨʦʚôʷ, ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʾʾ ʤʘʡʙʫʪʥʴʦʾ ʜʠʪʠʥʠ. ɼʽʦʢʩʠʥʠ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʦʪʨʫʪʘʤʠ, ʚʨʘʞʘʶʯʠ ʚʩʽ ʚʠʜʠ ʪʚʘʨʠʥ ʽ ʙʽʣʴʰʽʩʪʴ 

ʨʦʩʣʠʥ. ɺʦʥʠ ʥʘʜʟʚʠʯʘʡʥʦ ʩʪʽʡʢʽ ʜʦ ʭʽʤʽʯʥʦʛʦ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ, 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʜʦʚʢʽʣʣʽ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ ʽ ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʧʦ 

ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ çˇʨʫʥʪ ï ʨʦʩʣʠʥʘ ï ʪʨʘʚʦʾʜʥʘ ʪʚʘʨʠʥʘ ï ʣʶʜʠʥʘè [176,177]. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʚ ʧʨʦʮʝʩʽ ʩʧʘʣʶʚʘʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʥʘ ʟʚʘʣʠʱʘʭ ʧʦʣʽʤʝʨʥʦʾ 

ʫʧʘʢʦʚʢʠ ʚ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʦʪʨʘʧʣʷʻ ʙʽʩʬʝʥʦʣ-ɸ (BPA) ï 

ʚʠʩʦʢʦʪʦʢʩʠʯʥʘ, ʢʘʥʮʝʨʦʛʝʥʥʘ ʨʝʯʦʚʠʥʘ ʽʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʤʫʪʘʛʝʥʥʦʩʪʽ. 

ʇʦʪʨʘʧʣʷʶʯʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʙʽʩʬʝʥʦʣ-ɸ ʣʝʛʢʦ ʟʨʫʰʫʻ ʛʦʨʤʦʥʘʣʴʥʠʡ 

ʙʘʣʘʥʩ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʜʽʷʣʴʥʦʩʪʽ ʽʤʫʥʥʦʾ ʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤ, 

ʟʥʠʞʝʥʥʷʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʚʠʥʠʢʥʝʥʥʷʤ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʦʞʠʨʽʥʥʷʤ, ʜʽʘʙʝʪʦʤ ʪʦʱʦ [151,154,179,180]. 

ʆʨʛʘʥʽʟʤ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʤʘʡʞʝ ʥʘ 65 % ʽʟ ʚʦʜʠ, ʪʦʤʫ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʡʦʛʦ ʥʘʣʝʞʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʣʽʜ ʱʦʜʝʥʥʦ ʩʧʦʞʠʚʘʪʠ ʟʥʘʯʥʫ 
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ʢʽʣʴʢʽʩʪʴ ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʜʫ ʟ ʛʨʦʤʘʜʩʴʢʦʛʦ ʚʦʜʦʛʦʥʫ 

ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʧʦʞʠʚʘʪʠ ʥʝʚʘʨʪʦ. ʉʘʤʝ ʪʦʤʫ ʱʦʨʽʯʥʦ 

ʬʽʢʩʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ [175]. ʅʘʡʙʽʣʴʰʝ, ʜʦ 

60 %, ʫʩʽʻʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʬʘʩʫʶʪʴ ʫ ʇɽʊʌ-ʧʣʷʰʢʠ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʇɽʊʌ-ʫʧʘʢʦʚʢʠ 

ʜʣʷ ʥʘʜʘʥʥʷ ʾʡ ʛʥʫʯʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʬʽʨʠ ʬʪʘʣʝʚʦʾ ʢʠʩʣʦʪʠ (ʬʪʘʣʘʪʠ). ʇʽʜ 

ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʪʣʽʚ ʽʟ ʧʦʣʽʢʘʨʙʦʥʘʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʘʩʪʠʬʽʢʘʪʦʨ ʙʽʩʬʝʥʦʣ-ɸ 

(ɺʈɸ), ʱʦ ʧʦʻʜʥʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʮʥʦʩʪʽ ʽ ʦʧʪʠʯʥʦʾ ʧʨʦʟʦʨʦʩʪʽ [180] .  

ɯʟ 1936 ʨ BPA ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚ ʪʝʨʘʧʽʾ ʝʩʪʨʦʛʝʥʘʤʠ, ʪʘʢ ʷʢ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ɺʈɸ 

ʻ ʬʘʢʪʠʯʥʦ ʾʭ ʩʠʥʪʝʪʠʯʥʠʤ ʘʥʘʣʦʛʦʤ, ʘʣʝ ʟ 1940 ʨ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʦʣʽʢʘʨʙʦʥʘʪʥʠʭ ʧʣʘʩʪʤʘʩ [181-186]. ʌʪʘʣʘʪʠ, ʷʢ ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟ 1920 ʨ. ɯʟ ʢʽʥʮʷ 80-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʽʦʜ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʜʘʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʥʘʜʭʦʜʞʝʥʥʷ ɺʈɸ ʽ 

ʬʪʘʣʘʪʽʚ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʻ ʾʞʘ ʽ ʧʠʪʥʘ ʚʦʜʘ [178]. ʄʽʛʨʘʮʽʷ ɺʈɸ ʟ ʧʣʘʩʪʠʢʦʚʦʾ 

ʧʣʷʰʢʠ ʚ ʚʦʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʞʝ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʾʾ 

ʧʽʜʚʠʱʝʥʥʷ [2,34,187,188]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʞʠʚʘʥʥʷ ʭʦʣʦʜʥʠʭ ʨʽʜʠʥ ʟ 

ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ɺʈɸ ʚ ʩʝʯʽ ʙʽʣʴʰ, ʥʽʞ ʥʘ 2/3 

[230,238]. ɺʈɸ ʚ ʩʝʯʽ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 92,6 % ʦʙʩʪʝʞʝʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʭʦʯʘ ʙ ʨʘʟ ʥʘ 

ʪʠʞʜʝʥʴ ʩʧʦʞʠʚʘʻ ʙʫʪʠʣʴʦʚʘʥʫ ʚʦʜʫ [189,190]. 

ʆʩʦʙʣʠʚʘ ʨʦʣʴ ʬʪʘʣʘʪʽʚ ʽ ɺʈɸ ʫ ʚʧʣʠʚʽ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʦʙʫʤʦʚʣʝʥʘ ʾʭ 

ʟʜʘʪʥʽʩʪʶ ʟʤʽʥʠʪʠ ʛʦʨʤʦʥʘʣʴʥʠʡ ʙʘʣʘʥʩ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʶʯʠ ʟ 

ʛʦʨʤʦʥʘʣʴʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʪʘʙʦʣʽʟʤ ʮʠʭ ʛʦʨʤʦʥʽʚ. 

çʄʘʩʢʫʶʯʠʩʴè ʧʽʜ ʧʨʠʨʦʜʥʽ ʩʪʘʪʝʚʽ ʛʦʨʤʦʥʠ, ʚʦʥʠ ʚʦʣʦʜʽʶʪʴ ʟʜʘʪʥʽʩʪʶ 

çʚʪʨʫʯʘʪʠʩʷè ʚ ʨʝʛʫʣʷʮʽʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʬʫʥʢʮʽʾ, ʪʦʤʫ ʬʪʘʣʘʪʠ ʽ ɺʈɸ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʝʥʜʦʢʨʠʥʥʠʭ ʜʝʩʪʨʫʢʪʦʨʽʚ [191-198]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʧʣʠʚʫ ʬʪʘʣʘʪʽʚ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʝ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ 

ʥʘ ʨʦʟʚʠʪʦʢ ʭʣʦʧʯʠʢʽʚ, ʚʠʷʚʣʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʪʘʣʘʪʽʚ ʫ ʩʝʯʽ 

ʚʘʛʽʪʥʠʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʝʤʽʥʽʟʘʮʽʾ ʾʭ ʯʦʣʦʚʽʯʦʛʦ ʧʦʪʦʤʩʪʚʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ [196-

200]. ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʢʦʤʽʪʝʪ ʉʐɸ (National Research Council) 

ʚʠʜʽʣʠʚ çʌʪʘʣʘʪʥʠʡ ʩʠʥʜʨʦʤè, ʡʦʛʦ ʩʠʤʧʪʦʤʠ: ʙʝʟʧʣʽʜʜʷ, ʟʥʠʞʝʥʥʷ ʩʧʝʨʤʦʛʝʥʝʟʫ, 

ʢʨʠʧʪʦʨʭʽʟʤ, ʛʽʧʦʩʧʘʜʽʾ, ʧʦʨʫʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʩʝʯʦʩʪʘʪʝʚʦʾ ʩʠʩʪʝʤʠ [201]. 
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ʋ ʜʦʩʣʽʜʘʭ in vitro ʚʩʪʘʥʦʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ɺʈɸ ʧʦʩʠʣʶʚʘʪʠ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʝʩʪʨʦʛʝʥʦʯʫʪʣʠʚʠʭ ʢʣʽʪʠʥ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʪʘ ʚʠʢʣʠʢʘʪʠ ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʣʽʪʠʥ 

ʨʘʢʫ ʧʝʨʝʜʤʽʭʫʨʦʚʦʾ ʟʘʣʦʟʠ ʣʶʜʠʥʠ [202,203]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘ ʣʶʜʷʭ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʣʠʚ ʨʽʚʥʷ ʬʪʘʣʘʪʽʚ ʽ ɺʈɸ 

ʥʘ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ [204], ʘ ʩʘʤʝ: ʯʠʤ ʙʽʣʴʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ɺʈɸ, ʪʠʤ ʤʝʥʰʠʡ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ. ʏʠʤ ʙʽʣʴʰʠʡ ʨʽʚʝʥʴ 

ʤʝʪʘʙʦʣʽʪʽʚ ɺʈɸ ʚ ʩʝʯʽ, ʪʠʤ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʽ ʩʠʤʧʪʦʤʠ ʜʝʬʽʮʠʪʫ ʫʚʘʛʠ ʽ ʷʚʠʱʘ 

ʛʽʧʝʨʘʢʪʠʚʥʦʩʪʽ ʫ ʜʽʪʝʡ [205-207].  

ɼʦʚʝʜʝʥʦ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʝʨʝʜʯʘʩʥʠʤ ʩʪʘʪʝʚʠʤ ʜʦʟʨʽʚʘʥʥʷʤ 

ʜʽʚʯʘʪ ʽ ʚʧʣʠʚʦʤ ʬʪʘʣʘʪʽʚ [208]. ʇʨʝʥʘʪʘʣʴʥʠʡ ʚʧʣʠʚ ʬʪʘʣʘʪʽʚ ʢʦʨʝʣʶʻ ʟ ʥʠʟʴʢʦʶ 

ʤʘʩʦʶ ʪʽʣʘ ʜʽʪʝʡ ʧʽʜ ʯʘʩ ʥʘʨʦʜʞʝʥʥʷ. ʋ ʞʽʥʦʢ ʟ ʧʝʨʝʜʯʘʩʥʠʤʠ ʧʦʣʦʛʘʤʠ ʨʽʚʝʥʴ 

ʬʪʘʣʘʪʽʚ ʫ ʩʝʯʽ ʚ 3 ʨʘʟʠ ʙʫʚ ʚʠʱʠʤ, ʥʽʞ ʫ ʞʽʥʦʢ, ʷʢʽ ʥʘʨʦʜʠʣʠ ʚʯʘʩʥʦ [209]. 

ʋ 2010 ʨ ʋʧʨʘʚʣʽʥʥʷ ʟ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (FDA, ʉʐɸ) ʦʬʽʮʽʡʥʦ ʚʠʟʥʘʣʦ ʰʢʦʜʫ ɺʈɸ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ [210]. ʋ 

2010 ʨʦʮʽ ʂʘʥʘʜʘ ʩʪʘʣʘ ʧʝʨʰʦʶ ʢʨʘʾʥʦʶ ʚ ʩʚʽʪʽ, ʷʢʘ, ʩʧʦʚʽʜʫʶʯʠ ʧʨʠʥʮʠʧ 

ʧʝʨʝʩʪʦʨʦʛʠ, ʦʬʽʮʽʡʥʦ ʚʥʝʩʣʘ BPA ʚ ʩʧʠʩʦʢ ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ [211]. 

ʆʩʢʽʣʴʢʠ ʚʽʜʭʦʜʠ ʧʦʣʽʤʝʨʽʚ ʪʘ ʧʨʦʜʫʢʪʠ ʾʭ ʧʝʨʝʨʦʙʢʠ ʻ ʤʘʣʦ ʚʠʚʯʝʥʠʤ 

ʦʙ'ʻʢʪʦʤ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʤʦʞʣʠʚʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʾʭ ʧʦʚʝʜʽʥʢʠ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʪʦʢʩʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʠʤ ʞʝ, ʷʢ ʫ ʧʝʨʚʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ɺʩʝ ʮʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʣʶʯʝʥʥʷ ʥʝʮʠʚʽʣʽʟʦʚʘʥʦʾ ʫʪʠʣʽʟʘʮʽʾ 

ʧʦʣʽʤʝʨʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽ ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴ ʾʭ ʜʝʩʪʨʫʢʮʽʶ. 

 

1.5 ʊʨʘʜʠʮʽʡʥʽ ʪʘ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ 

 

 

ʇʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʮʽʥʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʨʦʙʠʪʠ 

ʚ ʨʽʟʥʽ ʚʪʦʨʠʥʥʽ ʧʨʦʜʫʢʪʠ. ˆʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʽ ʫʪʠʣʽʟʘʮʽʾ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʩʧʨʦʙ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʜʦ ʩʪʘʥʫ 

ʩʧʨʘʚ ʥʘ ʧʦʯʘʪʦʢ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʜʦʢʣʘʜʥʦ ʽ ʚʩʝʙʽʯʥʦ ʚʠʢʣʘʜʝʥʦ ʚ 

ʨʦʙʦʪʘʭ [17,212-214]. ʋ ʨʦʙʦʪʘʭ [35-40,210,215-221] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʣʘʩʪʠʚʦʩʪʽ 
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ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʾʭ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ, ʤʝʪʦʜʠ ʟʙʦʨʫ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʝʨʦʙʢʠ, ʩʧʦʩʦʙʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʭʽʤʽʯʥʫ ʩʠʨʦʚʠʥʫ (ʧʽʨʦʣʽʟ, ʛʽʜʨʦʣʽʟ, ʛʣʽʢʦʣʽʟ, 

ʤʝʪʘʥʦʣʽʟ ʽ ʽʥ.), ʘ ʪʘʢʦʞ ʚʘʨʽʘʥʪʠ ʾʭ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʄʦʞʣʠʚʠʤʠ ʰʣʷʭʘʤʠ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʻ ʾʭ ʬʽʟʠʯʥʘ ʪʘ 

ʭʽʤʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʽ ʨʝʢʫʧʝʨʘʮʽʷ ʝʥʝʨʛʽʾ [17,21,35-38,41,210,222-239]. 

ʇʝʨʝʨʦʙʢʘ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ, ʚ ʷʢʽʡ ʥʘʚʝʜʝʥʦ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʤʝʪʦʜʠ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʣʘʩʪʤʘʩ, ʩʢʣʘʜʝʥʘ ʥʘʤʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

[17,21,35-38,41,45,55,88,212,222-226,240-254] ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʨʠʩ. 1.10).  

 ʇʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ  

 

ɿʥʠʱʝʥʥʷ  ʈʦʟʢʣʘʜʘʥʥʷ 
 

 
ʇʦʚʪʦʨʥʘ ʧʝʨʝʨʦʙʢʘ (ʨʝʮʠʢʣʽʥʛ) 

 

ɿʘʭʦʨʦʥʝʥʥʷ  ʇʽʨʦʣʽʟ  ʄʝʭʘʥʽʯʥʘ 

 

ʉʧʘʣʶʚʘʥʥʷ  ʂʨʝʢʽʥʛ  ʈʦʟʯʠʥʝʥʥʷ 

 

ɹʽʦ- ̔  

ʬʦʪʦʜʝʛʨʘʜʘʮʽʷ 

 
ɼʝʧʦʣʽʤʝʨʠʟʘʮʽʷ  ʊʝʨʤʦʬʦʨʤʫʚʘʥʥʷ 

 

 

 

ʆʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭʩʠʩʪʝʤ 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ 

 

ʈʠʩʫʥʦʢ 1.10 ï ʄʝʪʦʜʠ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

 

ɸʥʘʣʽʟʦʤ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʠʭ ʧʠʪʘʥʥʶ ʚʧʣʠʚʫ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʪʦʨʥʘ ʧʝʨʝʨʦʙʢʘ, ʷʢʠʤ 

ʙʠ ʤʝʪʦʜʦʤ ʚʦʥʘ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ, ʧʦʛʽʨʰʫʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʤʝʨʽʚ [169,222,226,255]. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ çʩʣʘʙʢʠʭ ʽ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥè ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʘ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʚʪʽʣʝʥʽ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʯʠ ʥʘ ʨʽʚʥʽ ʧʽʣʦʪʥʠʭ ʧʨʦʝʢʪʽʚ. ɯʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
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ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʥʘʤʠ ʚʠʢʦʥʘʥʦ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʩʧʦʩʦʙʽʚ ʫʪʠʣʽʟʘʮʽʾ ʾʭ 

ʦʩʥʦʚʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʜʞʝʨʝʣ [35-

40,169,223,256-268]. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʦʣʽʤʝʨʫ ʧʦʜʘʥʦ ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʡʦʛʦ 

ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʾʭ ʤʦʞʣʠʚʽ ʧʦʻʜʥʘʥʥʷ (ʪʘʙʣ. 1.1). 

ʊʘʙʣʠʮʷ 1.1 

ʉʧʦʩʦʙʠ ʫʪʠʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ 

ɺʠʜ ʧʦʣʽʤʝʨʘ ʅʘʟʚʘ ʧʦʣʽʤʝʨʘ ɺʠʨʦʙʠ ʟ ʧʦʣʽʤʝʨʽʚ ʉʧʦʩʽʙ ʫʪʠʣʽʟʘʮʽʾ  

ʇʦʣʽʢʦʥ-

ʜʝʥʩʘʮʽʡʥʽ  
ʊʝʨʤʦ-

ʨʝʘʢʪʠʚʥʽ 

ʬʝʥʦʣʘʣʴʜʝʛʽʜʥʽ, 

ʩʝʯʦʚʠʥʥʦʘʣʴ-

ʜʝʛʽʜʥʽ, ʝʧʦʢʩʠʜʥʽ, 

ʧʦʣʽʝʬʽʨʥʽ, ʇɸ 

ʎʠʩʪʝʨʥʠ, ʢʦʨʧʫʩʠ 

ʯʦʚʥʽʚ, ʝʣʝʢʪʨʦʽʟʦʣʷʪʦʨʠ, 

ʨʫʢʦʷʪʢʠ ʩʪʦʣʦʚʠʭ 

ʧʨʠʙʦʨʽʚ 

- ʛʽʜʨʦʣʽʟ, 

- ʩʧʘʣʶʚʘʥʥʷ ʥʘ ʉʉɿ, 

- ʜʝʩʪʨʫʢʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

- ʚʠʚʝʟʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥ. 

ʇʦʣʽʢʦʥ-

ʜʝʥʩʘʮʽʡʥʽ 
ʊʝʨʤʦ-

ʧʣʘʩʪʠʯʥʽ 

ʂʘʧʨʦʥ, ʇɺʍ, 

ʇʇ, ʇɽʊʌ, 

ʇʄʄɸ 

ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʚʠʨʦʙʠ, 

ʢʘʥʮʪʦʚʘʨʠ, ʙʽʞʫʪʝʨʽʷ, 

ʘʙʨʘʟʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʪʝʬʣʦʥʦʚʽ ʧʦʢʨʠʪʪʷ, 

ʧʦʩʫʜ, ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʷ, 

ʦʨʛʘʥʽʯʥʝ ʩʢʣʦ, ʤʝʪʘʣʦ-

ʧʣʘʩʪʠʢʦʚʽ ʚʽʢʥʘ, ʰʧʨʠʮʠ 

- ʚʠʚʝʟʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥ, 

- ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ, 

- ʩʧʘʣʶʚʘʥʥʷ ʥʘ ʉʉɿ,  

- ʧʽʨʦʣʽʟ, 

- ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ, 

- ʭʽʤʽʯʥʘ ʧʝʨʝʨʦʙʢʘ, 

- ʜʝʩʪʨʫʢʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

ʇʦʣʽʤʝʨʠ-

ʟʘʮʽʡʥʽ 

ʊʝʨʤʦ-

ʧʣʘʩʪʠʯʥʽ 
ʇɽɺʊ, ʇɽʅʊ, 

ʇɺʍ, ʇʉ 

ɹʫʜʽʚʝʣʴʥʽ ʚʠʨʦʙʠ, ʇɺʍ 

ʧʘʥʝʣʽ, ʧʘʢʫʚʘʣʴʥʽ 

ʚʠʨʦʙʠ, ʦʜʥʦʨʘʟʦʚʠʡ 

ʧʦʩʫʜ, ʪʨʫʙʠ, ʰʪʫʯʥʘ 

ʰʢʽʨʘ, ʩʫʤʢʠ, ʽʛʨʘʰʢʠ 

- ʩʧʘʣʶʚʘʥʥʷ ʥʘ ʉʉɿ,  

- ʧʽʨʦʣʽʟ, 

- ʛʘʟʠʬʽʢʘʮʽʷ, 

- ʜʝʩʪʨʫʢʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ 

- ʣʫʞʥʠʡ ʛʽʜʨʦʣʽʟ,  

- ʧʣʘʟʤʦʭʽʤʽʯʥʘ ʧʝʨʝʨʦʙʢʠ, 

- ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ, 

- ʚʠʚʝʟʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥ. 

ʊʝʨʤʦ-

ʨʝʘʢʪʠʚʥʽ 
ʇʋ, ʩʠʣʽʢʦʥ 

ɼʝʪʘʣʽ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʧʽʜʦʰʚʠ ʜʣʷ ʚʟʫʪʪʷ, 

ʝʣʘʩʪʦʤʝʨʠ, ʚʦʣʦʢʥʘ, 

ʧʽʥʦʧʣʘʩʪʠ 

- ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ, 

 - ʧʽʨʦʣʽʟ 

 - ʩʧʘʣʶʚʘʥʥʷ ʥʘ ʉʉɿ,  

 - ʛʽʜʨʦʣʽʟ, 

- ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ, 

 - ʛʣʽʢʦʣʽʟ, 

- ʚʠʚʝʟʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥ. 
 

 

1.5.1 ɺʠʚʝʟʝʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

ʥʘ ʧʦʣʽʛʦʥʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

 

ʑʝ ʜʦʩʽ ʥʝ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʢʦʥʮʝʧʮʽʶ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʜʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ï ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʝʨʝʨʦʙʢʫ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʢʘ 

ʧʨʦʜʫʢʮʽʾ. ɼʘʥʘ ʢʦʥʮʝʧʮʽʷ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ. ʊʦʤʫ ʙʣʠʟʴʢʦ 96 % ʫʩʴʦʛʦ ʩʤʽʪʪʷ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ, 

ʫʪʠʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʡʦʛʦ ʧʦʭʦʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʛʦʥʽʚ, ʟʚʘʣʠʱ ʪʘ ʾʭ 

ʩʪʠʭʽʡʥʝ ʚʠʚʝʟʝʥʥʷ ʽ ʩʢʣʘʜʫʚʘʥʥʷ [268-274]. 
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ʅʘʡʙʽʣʴʰ çʮʠʚʽʣʽʟʦʚʘʥʠʤè ʤʝʪʦʜ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʩʝʨʝʜ ʤʝʪʦʜʽʚ 

ʟʘʭʦʨʦʥʝʥʥʷ, ʻ ʾʭ ʚʠʚʝʟʝʥʥʷ ʜʣʷ ʧʦʭʦʚʘʥʥʷ ʥʘ ʧʦʣʽʛʦʥʘʭ. 

ʇʦʣʽʛʦʥ ï ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʽ ʜʝʰʝʚʠʡ ʤʝʪʦʜ ï ʚʣʘʰʪʦʚʫʶʪʴ ʪʘʤ, ʜʝ ʦʩʥʦʚʦʶ 

ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽ ʧʦʨʦʜʠ, ʪʘʢʽ, ʷʢ ʛʣʠʥʠ. ʊʘʤ, ʜʝ ʪʘʢʠʭ ʧʦʨʽʜ ʥʝʤʘʻ, 

ʥʝʦʙʭʽʜʥʦ ʚʣʘʰʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʝ ʚʦʜʦʥʝʧʨʦʥʠʢʥʝ ʧʝʨʝʢʨʠʪʪʷ. ʊʘʢʽ ʨʦʙʦʪʠ ʚʽʜ 6 

ʨʘʟʽʚ ʜʦ 11 ʨʘʟʽʚ ʟʜʦʨʦʞʫʶʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʧʦʣʽʛʦʥʫ, ʘʣʝ ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʚʠʨʽʰʫʶʪʴ 

ʧʨʦʙʣʝʤʫ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦʣʽʛʦʥʥʠʤ ʬʽʣʴʪʨʘʪʦʤ ʫ ʟʚôʷʟʢʫ 

ʟ ʜʝʛʨʘʜʘʮʽʻʶ, ʟ ʯʘʩʦʤ, ʩʧʦʨʫʜʞʝʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʙʘʨôʻʨʫ 

[241,257,272,273,275,276]. 

ʆʙôʻʤ ʚʠʚʝʟʝʥʠʭ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʱʦʨʦʢʫ 

ʦʨʽʻʥʪʦʚʥʦ ʥʘ 4 ʤʣʥ. ʤ3. ʊʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʘʩʘ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʝ ʨʦʟʢʣʘʜʘʶʪʴʩʷ. ʋ 

ʜʘʥʠʡ ʯʘʩ 243 ʩʤʽʪʪʻʟʚʘʣʠʱʘ (5,8% ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ)  ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʽ, ʘ 

1187 ʩʤʽʪʪʻʟʚʘʣʠʱ (28,5%) ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ ʝʢʦʙʝʟʧʝʢʠ. ɿʘʛʘʣʦʤ 

ʫʪʠʣʽʟʘʮʽʻʶ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʦʭʦʧʣʝʥʦ 72 % ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ [1,271]. 

ʇʽʜ ʜʽʻʶ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʭʦʜʠ ʧʦʩʪʫʧʦʚʦ 

ʜʝʛʨʘʜʫʶʪʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʝʛʨʘʜʘʮʽʾ ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʩʧʦʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʩʽʨʢʫ, 

ʘʨʩʝʥ, ʛʘʣʦʛʝʥʦʚʫʛʣʝʚʦʜʥʽ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʢʦʪʨʽ ʚʠʢʣʠʢʘʶʪʴ ʧʦʚʽʣʴʥʝ ʦʪʨʫʻʥʥʷ 

ʜʦʚʢʽʣʣʷ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʤʠ, ʤʫʪʘʛʝʥʥʠʤʠ ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʆʢʨʽʤ 

ʮʴʦʛʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʩʝʨʡʦʟʥʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʭʦʣʝʨʫ) [10,89,277-283]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʟʚʘʣʠʱʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 50 Áʉ ʜʦ 100 Áʉ. ʊʘʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʪʽʣʽ 

ʧʦʣʽʛʦʥʫ ʩʧʨʠʯʠʥʷʶʪʴ ʩʘʤʦʚʽʣʴʥʝ ʟʘʛʦʨʷʥʥʷ ʚʽʜʭʦʜʽʚ, ʘ ʧʨʦʜʫʢʪʠ ʾʭ ʛʦʨʽʥʥʷ 

ʦʪʨʫʶʶʪʴ ʜʦʚʢʽʣʣʷ ʨʽʟʥʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ [9,103,281,282,284,285]. 

ɸʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʧʨʠʩʢʦʨʶʶʪʴ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʪʽʣʽ ʧʦʣʽʛʦʥʫ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʨʽʟʥʠʭ ʟʘ ʙʫʜʦʚʦʶ ʪʘ ʩʪʫʧʝʥʝʤ ʥʝʙʝʟʧʝʢʠ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʽ 

ʘʢʪʠʚʽʟʫʶʪʴ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʚ ˇʨʫʥʪʘʭ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ. ʈʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʣʽʛʦʥʥʠʭ ʬʽʣʴʪʨʘʪʽʚ ʜʦ 20 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʚ ʪʠʩʷʯʽ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʠ ʜʣʷ ʚʦʜ, 

ʷʢʽ ʩʢʠʜʘʶʪʴ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʪʦʢʠ [12,278,280,286-291]. 
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ʋ ʧʨʦʮʝʩʽ ʙʽʦʭʽʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʚʽʜʭʦʜʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʟʚʘʣʠʱʥʠʡ ʛʘʟ ʘʙʦ 

ʙʽʦʛʘʟ. ɯʟ ʪʦʥʠ ʊʇɺ ʚʠʜʽʣʷʻʪʴʩʷ ʚʽʜ 120 ʤ3 ʜʦ 200 ʤ3 ʙʽʦʛʘʟʫ, ʱʦ ʪʨʠʚʘʻ ʚʽʜ 10  ʜʦ 50 

ʨʦʢʽʚ ʨʦʙʦʪʠ ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʧʦʣʽʛʦʥʫ [287,292,293]. 

ɽʤʽʩʽʾ ʙʽʦʛʘʟʫ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʫ ʜʦʚʢʽʣʣʷ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ: 

- ʣʦʢʘʣʴʥʦʛʦ ï ʟʘʪʨʠʤʢʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʚʠʨʦʱʝʥʠʭ ʥʘ 

ʩʭʠʣʘʭ ʧʦʣʽʛʦʥʽʚ ʽʟ ʤʝʪʦʶ ʾʭ ʫʢʨʽʧʣʝʥʥʷ, ʯʝʨʝʟ ʚʠʪʽʩʥʝʥʥʷ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ; 

- ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ï çʧʘʨʥʠʢʦʚʠʡ ʛʘʟè, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ [87,88,293-296]. 

ʇʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʷʢʽ ʙ ʟʘʡʤʘʣʠʩʴ ʚʠʚʯʝʥʥʷʤ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʩʘʤ ʧʨʦʮʝʩ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟ ʡʦʛʦ ʩʢʣʘʜʦʚʠʤʠ ï 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʩʢʣʘʜʫʚʘʥʥʷ. ʅʝ ʚʢʣʶʯʝʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ ʩʫʤʘʨʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʣʽʛʦʥʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʚʧʣʠʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʱʦ 

ʜʦʧʨʘʚʣʷʻ ʪʘ ʟʘʭʦʨʦʥʶʻ ʚʽʜʭʦʜʠ. ʋ 2019 ʨʦʮʽ ʟʘʭʦʨʦʥʝʥʦ 168,2 ʤʣʥ ʪ ʚʽʜʭʦʜʽʚ (ʥʘ 

3,6 ʤʣʥ ʪ ʙʽʣʴʰʝ, ʥʽʞ ʫ 2018 ʨʦʮʽ), ʘ ʜʣʷ ʾʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʟʘʜʽʷʥʦ 

ʙʣʠʟʴʢʦ 1,83 ʤʣʥ. ʦʜʠʥʠʮʴ ʪʝʭʥʽʢʠ [297-299]. 

ɼʦ ʩʢʣʘʜʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ ʚʭʦʜʷʪʴ ʙʣʠʟʴʢʦ 300 ʰʢʽʜʣʠʚʠʭ ʩʧʦʣʫʢ: ʚʘʞʢʽ 

ʤʝʪʘʣʠ (ʧʣʶʤʙʫʤ, ʨʘʜ̔ʡ, ʧʣʘʪʠʥʘ), ʢʘʥʮʝʨʦʛʝʥʥʽ (ʙʝʥʟ(ʘ)ʧʽʨʝʥ, ʬʦʨʤʘʣʴʜʝʛʽʜ, 

ʙʝʥʟʦʣ), ʤʫʪʘʛʝʥʥʽ ʽ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ (ʦʢʩʠʜʠ ʚʫʛʣʝʮʶ, ʦʢʩʠʜʠ ʘʟʦʪʫ, ʜʦ̔ʢʩʠʜ ʩʽʨʢʠ, 

ʚʫʛʣʝʚʦʜʥʽ, ʩʘʞʘ), ʢʦʪʨʽ, ʧʦʪʨʘʧʣʷʶʯʠ ʜʦ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ 

ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ, ʩʧʨʠʯʠʥʝʥʠʭ ʙʽʦʘʢʫʤʫʣʶʶʯʠʤ ʝʬʝʢʪʦʤ [151-154,181,297-301].  

ʆʢʨʽʤ ʮʴʦʛʦ, ʟʘʛʦʩʪʨʝʥʥʶ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʩʧʨʠʷʻ ʨʦʟʩʽʶʚʘʥʥʷ 

ʚʽʜʭʦʜʽʚ ʟʘ ʤʝʞʽ ʧʦʣʽʛʦʥʫ, ʧʨʠʩʫʪʥʽʩʪʴ ʙʝʟʜʦʤʥʠʭ ʪʚʘʨʠʥ ʪʘ ʛʨʠʟʫʥʽʚ. ʋʩʢʣʘʜʥʶʶʪʴ 

ʝʢʦʣʦʛʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʽ ʟʥʘʯʥʽ ʦʙôʻʤʠ ʬʽʣʴʪʨʘʪʫ, ʢʦʪʨʠʡ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʧʦʥʠʞʝʥʠʭ 

ʬʦʨʤʘʭ ʨʝʣʴʻʬʫ ʧʦʣʽʛʦʥʫ. ʌʽʣʴʪʨʘʪ ʘʢʪʠʚʥʦ ʧʨʦʥʠʢʘʻ ʫ ˇʨʫʥʪʦʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʽ 

ʩʪʚʦʨʶʻ ʤʘʩʰʪʘʙʥʽ ʘʨʝʘʣʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʧʦʰʠʨʶʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ [302]. 

 

1.5.2 ʂʦʤʧʣʝʢʩʥʝ ʩʦʨʪʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽʟ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

 

 ʉʦʨʪʫʚʘʪʠ ʚʽʜʭʦʜʠ ʧʦʣʽʤʝʨʽʚ ʤʦʞʥʘ, ʷʢ ʧʽʜ ʯʘʩ ʩʦʨʪʫʚʘʥʥʷ ʚʩ̔ʻʾ ʤʘʩʠ 

ʢʦʤʫʥʘʣʴʥʦʛʦ ʩʤʽʪʪʷ ʟ ʧʦʣʽʤʝʨʘʤʠ, ʟʤʽʰʘʥʦʛʦ ʚ ʟʘʛʘʣʴʥʠʭ ʢʦʥʪʝʡʥʝʨʘʭ; ʪʘʢ ʽ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ï ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʦʚʘʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. ɯʥʰʠʡ ʩʧʦʩʽʙ - ʩʦʨʪʫʚʘʪʠ ʚʽʜʭʦʜʠ ʚ ʤʽʩʮʷʭ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ, ʪʦʙʪʦ ʚ  
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ʢʚʘʨʪʠʨʽ, ʢʦʣʠ ʢʦʤʧʦʥʝʥʪʠ ʊʇɺ ʩʢʣʘʜʘʶʪʴ ʫ ʨʽʟʥʽ ʢʦʥʪʝʡʥʝʨʠ, ʱʦ ʚʪʽʣʝʥʦ ʚ 

ʅʽʤʝʯʯʠʥʽ, ɸʚʩʪʨʽʾ, ʗʧʦʥʽʾ, ʪʘ ʥʝ ʟʥʘʡʰʣʦ ʧʦʰʠʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ [9,40,869,304]. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʩʦʨʪʫʚʘʥʥʷ ï ʚʠʣʫʯʠʪʠ ʟ ʫʩʽʻʾ ʤʘʩʠ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʦʚʘʨʥʽ 

ʬʨʘʢʮʽʾ  ï ʯʦʨʥʽ ʽ ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ, ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʧʣʘʩʪʤʘʩʠ, ʩʢʣʦ, ʪʝʢʩʪʠʣʴ. ʇʽʩʣʷ 

ʚʠʣʫʯʝʥʥʷ ʦʪʨʠʤʘʥʫ ʧʨʦʜʫʢʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʣʽʥʽʡ ʩʦʨʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʘʣʘ, ʱʦ 

ʚʠʣʫʯʠʪʠ ʟ ʤʘʩʠ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ ʜʨʽʙʥʽ ʬʨʘʢʮʽʾ ʧʦʣʽʤʝʨʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʣʠʚʦ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʘʛʘʣʴʥʽʡ ʚʦʣʦʛʽʡ ʤʘʩʽ ʙʨʫʜʫ ʽ ʩʤʽʪʪʷ. ɺʠʜʽʣʝʥʽ 

ʧʦʣʽʤʝʨʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʶ ʙʨʫʜʥʽ, ʟʘʤʘʩʣʝʥʽ ʟʘʙʠʪʽ ʛʥʠʣʠʤʠ ʭʘʨʯʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʪʘ ʙʨʫʜʦʤ ʧʦʣʽʤʝʨʥʽ ʻʤʥʦʩʪʽ ʪʘ ʰʤʘʪʢʠ ʧʣʽʚʢʠ, ʢʦʪʨʽ ʧʝʨʝʜ ʟʜʘʯʝʶ ʾʭ 

ʚʽʜʧʦʚʽʜʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʥʝʦʙʭʽʜʥʦ ʦʯʠʩʪʠʪʠ. ɺʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʚʽʜʭʦʜʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ çʟʘʙʠʚʘʥʥʷè ʦʙʝʨʪʦʚʠʭ ʽ ʨʫʭʦʤʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʦʨʪʫʚʘʣʴʥʠʭ 

ʣʽʥʽʡ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʮʝʭʘʭ ʧʝʨʩʦʥʘʣʫ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʝʤʦʥʪʫ. ʆʜʥʘʢ ʚ ʪʘʢʠʭ ʮʝʭʘʭ, ʯʝʨʝʟ ʚʢʨʘʡ ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ 

ʘʥʪʠʩʘʥʽʪʘʨʥʽ ʫʤʦʚʠ, ʧʝʨʝʙʫʚʘʪʠ ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝʤʦʞʥʘ [173,305]. ʊʦʤʫ 

ʤʝʭʘʥʽʟʦʚʘʥʦ ʩʦʨʪʫʚʘʪʠ ʧʦʣʽʤʝʨʠ ʟ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʨʘʪʠʬʽʢʦʚʘʥʠʭ ʋʢʨʘʾʥʦʶ ʥʦʚʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʪʘ ʜʦʩʷʛʥʫʪʠ ʦʩʥʦʚʥʫ 

ʤʝʪʫ ï ʟʥʝʰʢʦʜʠʪʠ ʧʦʙʫʪʦʚʝ ʩʤʽʪʪʷ ʪʘ ʣʽʢʚʽʜʫʚʘʪʠ ʤʽʩʴʢʽ ʟʚʘʣʠʱʘ, - ʟʜʽʡʩʥʠʪʠ, ʥʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ɿ ʩʽʯʥʷ 2018 ʨʦʢʫ ʚʩʪʫʧʠʚ ʫ ʜʽʶ ʚ ʋʢʨʘʾʥʽ 

ʟʘʢʦʥ çʇʨʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠè, ʷʢʠʡ ʚ ʨʝʘʣʽʾ ʱʝ ʥʝ ʟʘʧʨʘʮʶʚʘʚ ʫ 

ʟʚôʷʟʢʫ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʢʦʰʪʽʚ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʛʨʘʤʠ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʚʥʝ ʢʦʤʧʣʝʢʩʥʝ ʩʦʨʪʫʚʘʥʥʷ ʊʇɺ, ʷʢ ʚ ʤʽʩʮʷʭ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ, ʪʘʢ ʽ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽʟ ʚʠʜʽʣʝʥʥʷʤ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ [271].  

 

1.5.3 ʈʦʟʢʣʘʜʘʥʥʷ 

 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʤʘʩ ʛʘʟʠʬʽʢʘʮʽʻʶ ʟʘ ʷʢʦʾ ʧʨʦʭʦʜʠʪʴ 

ʪʝʨʤʽʯʥʘ ʜʝʩʪʨʫʢʮʽʷ ʧʦʣʽʤʝʨʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʛʨʽʪʦʾ ʚʦʜʷʥʦʾ ʧʘʨʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʽʜ 500 Áʉ ʜʦ 600 Áʉ [306-308]. ʇʨʠ ʮʴʦʤʫ ʥʝ ʧʦʪʨʽʙʝʥ ʧʦʜʽʣ ʧʦʣʽʤʝʨʽʚ ʟʘ ʚʠʜʘʤʠ ʽ 

ʧʦʧʝʨʝʜʥʻ ʧʦʜʨʽʙʥʝʥʥʷ. ʉʧʽʣʴʥʠʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ʚʠʭʦʜʽ ʻ ʨʽʜʠʥʘ (ʢʦʥʜʝʥʩʘʪ). ɼʦ 
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ʩʢʣʘʜʫ ʢʦʥʜʝʥʩʘʪʫ ʚʭʦʜʷʪʴ ʚʦʜʘ ʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ. ɿʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʝʨʝʛʨʽʪʦʾ ʧʘʨʠ ʚʽʜ 900 Áʉ ʜʦ 1050 Áʉ ʟ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʚʠʭʦʜʠʪʴ ʩʠʥʪʝʟ-ʛʘʟ. 

ɼʘʥʠʡ ʩʧʦʩʽʙ ʥʝʧʨʠʜʘʪʥʠʡ ʜʣʷ ʟʥʝʰʢʦʜʞʝʥʥʷ ʥʝʧʽʜʛʦʪʦʚʣʝʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʨʘʟʦʤ ʟ 

ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʫʩʪʘʪʢʫʚʘʥʥʷ 265-500 ʤʣʥ. ʻʚʨʦ ʽ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʨʷʜʢʫ 

ʚʽʜ 10 % ʜʦ 15 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ, ʨʦʙʠʪʴ ʜʘʥʠʡ ʤʝʪʦʜ ʝʢʦʥʦʤʽʯʥʦ 

ʥʝʚʠʛʽʜʥʠʤ. ʊʘʢʦʞ ʥʝʜʦʣʽʢʦʤ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʠʟʴʢʠʡ ʚʠʭʽʜ ʩʠʥʪʝʟ-ʛʘʟʫ ʽ ʟʥʘʯʥʠʡ 

ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʚʠʢʠʜʥʠʭ ʛʘʟʘʭ ʽ ʟʦʣʴʥʦʤʫ ʟʘʣʠʰʢʫ [309,310]. 

ʇʽʨʦʣʽʟ ï ʧʨʦʮʝʩ ʥʝʟʚʦʨʦʪʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʽʜ ʜʽʻʶ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʝʩʪʘʯʽ ʢʠʩʥʶ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ 

(ʜʦ 850 Áʉ) ʽ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʧʽʨʦʣʽʟ (ʚʽʜ 900 Áʉ). ʇʽʜ ʯʘʩ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʛʘʟʠʬʽʢʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ 

ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ ʚʠʭʦʜʫ ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʧʨʦʜʫʢʪʽʚ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʟʥʝʰʢʦʜʞʝʥʥʷʤ ʚʽʜʭʦʜʽʚ ʤʝʪʦʜʦʤ ʩʧʘʣʶʚʘʥʥʷ ʧʽʨʦʣʽʟ ʤʘʻ ʨʷʜ ʩʝʨʡʦʟʥʠʭ ʧʝʨʝʚʘʛ: ʫ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʥʘʜʭʦʜʷʪʴ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʚʽʜʭʦʜʽʚ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʻ ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʦʨʛʘʥʽʯʥʽ ʽ ʚʫʛʣʝʮʝʚʤʽʩʥʽ ʥʝʦʨʛʘʥʽʯʥʽ 

ʚʽʜʭʦʜʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʦʜʫʢʪʠ, ʦʜʝʨʞʫʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʨʦʣʽʟʫ, ʥʝ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ 

ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʛʝʥʝʨʦʚʘʥʽ. ʉʢʣʘʜ ʦʜʝʨʞʫʚʘʥʠʭ ʥʘ ʚʠʭʦʜʽ 

ʧʨʦʜʫʢʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʚʠʜʫ ʧʽʨʦʣʽʟʫ [275,139-143,311-315].  

ʇʨʦʜʫʢʪʠ ʧʽʨʦʣʽʟʫ ʦʜʝʨʞʫʚʘʥʽ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʢʠ ʊʇɺ: ʧʽʨʦʣʽʟʥʝ ʧʘʣʠʚʦ ï 50 

%; ʚʦʜʘ ï 20 %; ʪʝʭʥʽʯʥʠʡ ʚʫʛʣʝʮʴ ï 15 %; ʤʽʥʝʨʘʣʠ ï 8 %; ʤʝʪʘʣʠ ï 2 % [314]. ʐʣʘʢ, 

ʜʦ 5 % ʚʽʜ ʤʘʩʠ ʚʽʜʭʦʜʽʚ, ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʟʚʘʣʠʱʘ [316,317]. 

ʇʽʨʦʣʽʟ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʠʰʘʻ ʚʽʜʭʦʜʽʚ ʽ ʩʧʨʠʷʻ ʧʦʚʝʨʥʝʥʥʶ ʚ ʮʠʢʣ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɿ ʛʽʛʽʻʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ï ʧʽʨʦʣʽʟ ʊʇɺ ʪʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʙʝʟʧʝʯʥʽʰʠʭ ʥʘʧʨʷʤʢʽʚ ʟʥʠʱʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʽʜʭʦʜʽʚ. ʇʽʨʦʣʽʟ 

ʚʠʤʘʛʘʻ ʚʠʪʨʘʪ ʪʽʣʴʢʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜʭʽʜʥʠʭ ʪʦʧʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʫ [316]. 

ʆʜʥʘʢ ʧʽʨʦʣʽʟʥʘ ʧʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ ʨʝʘʣʽʟʦʚʘʥʘ ʪʽʣʴʢʠ ʥʘ ʫʩʪʘʥʦʚʢʘʭ 

ʥʝʚʝʣʠʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚ ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʚʠʩʦʢʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʧʝʨʝʨʦʙʢʫ ʚʽʜʭʦʜʽʚ (ʙʣʠʟʴʢʦ 38 ʻʚʨʦʮʝʥʪʽʚ ʟʘ 1 ʢʛ), 

ʱʦ ʨʦʙʠʪʴ ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʚ ʫʤʦʚʘʭ ʤʽʟʝʨʥʦʾ ʧʣʘʪʠ ʟʘ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ 

ʧʦʣʽʛʦʥʘʭ, ʥʝʨʝʥʪʘʙʝʣʴʥʦʶ [264,268]. 
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ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟʘʚʦʜʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʪʝʭʥʦʣʦʛʽʾ ʘʝʨʦʙʥʦʛʦ ʙʽʦʪʝʨʤʽʯʥʦʛʦ ʢʦʤʧʦʩʪʫʚʘʥʥʷ. ɿʘ ʪʝʭʥʦʣʦʛʽʻʶ, ʚʽʜʭʦʜʠ 

ʟʥʝʰʢʦʜʞʫʶʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʢʦʤʧʦʩʪ, ʽ ʚʩʪʫʧʘʶʪʴ ʜʦ ʧʨʠʨʦʜʥʦʛʦ 

ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʽ [318,319]. ʊʘʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʩʢʣʘʜʥʠʤ  ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʮʠʢʣʦʤ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʽ ʥʝ 

ʟʥʽʤʘʻ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʩʘʥʽʪʘʨʥʦʛʦ ʦʯʠʱʝʥʥʷ ʤʽʩʪ [21,39,258,259,320]. 

ʊʝʭʥʦʣʦʛʽʾ ʨʦʟʢʣʘʜʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʪʘ ʾʭ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ ʧʽʜ ʜʽʻʶ ʭʽʤʽʯʥʠʭ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʯʠʥʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ, ʦʜʥʘʢ ʦʙʤʝʞʝʥʽ ʚ 

ʤʦʞʣʠʚʦʩʪʷʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʦ-ʧʝʨʰʝ, ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʝʙʫʶʪʴ ʧʦʧʝʨʝʜʥʴʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ: ʦʯʠʱʝʥʥʷ, ʨʦʟʜʽʣʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʟʘ ʾʭ ʚʠʜʦʤ, ʘ ʮʝ ʧʨʦʙʣʝʤʥʦ, 

ʚ ʟʚôʷʟʢʫ ʽʟ ʥʝʚʝʣʠʢʦʶ ʨʽʟʥʠʮʝʶ ʛʫʩʪʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʣʽʤʝʨʽʚ. ʇʦ-ʜʨʫʛʝ, ʢʦʞʝʥ ʚʠʜ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʪʨʝʙʫʻ ʩʚʦʾʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽ ʢʘʪʘʣʽʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʭʽʤʽʯʥʠʭ 

ʘʛʝʥʪʽʚ, ʘ ʮʝ ʜʦʨʦʛʦ. ʂʨʽʤ ʮʴʦʛʦ, ʧʽʩʣʷ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʤʝʪʦʜʦʤ ʾʭ ʨʦʟʢʣʘʜʘʥʥʷ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ ʚʽʜʭʦʜʠ (ʧʝʨʝʚʘʞʥʦ ɯ ʪʘ ɯɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ), ʧʨʦʜʫʢʪʠ 

ʥʝʧʦʚʥʦʾ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʜʘʥʦʤʫ 

ʧʨʦʮʝʩʽ, ʷʢ ʢʘʪʘʣʽʟʘʪʦʨʠ, ʜʝʩʪʨʫʢʪʦʨʠ ʯʠ ʽʥʛʽʙʽʪʦʨʠ [321-325].  

 

1.5.4 ʉʧʘʣʶʚʘʥʥʷ 

 

ɺʽʜʦʤʦ, ʱʦ ʧʦʣʽʤʝʨʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʦʙʘʚʢʠ: 

ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʱʦ ʟʘʭʠʱʘʶʪʴ ʧʦʣʽʤʝʨ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

ʙʘʨʚʥʠʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʘʞʢʽ; ʤʘʩʪʠʣʘ; ʽʥʛʽʙʽʪʦʨʠ ʛʦʨʽʥʥʷ - ʘʥʪʠʧʽʨʝʥʠ; ʘʥʪʠʩʪʘʪʠʢʠ. 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʥʘʜ 700 Áʉ ʧʦʣʽʤʝʨʠ ʪʘ ʾʭ ʜʦʙʘʚʢʠ ʧʝʨʝʭʦʜʷʪʴ ʫ ʛʘʟʦʧʦʜʽʙʥʠʡ ʩʪʘʥ 

ʽ ʾʭ ʧʦʜʘʣʴʰʝ ʫʣʦʚʣʝʥʥʷ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ [49,87,326]. 

ʉʧʘʣʶʚʘʥʥʷ - ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽ ʧʦʰʠʨʝʥʠʡ ʩʧʦʩʽʙ ʟʥʝʰʢʦʜʞʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ 850 Áʉ ʜʦ 1200 Áʉ. ʄʝʪʦʜ ʧʝʨʝʪʚʦʨʶʻ ʚʽʜʭʦʜʠ ʚ ʟʦʣʫ, 

ʜʠʤʦʚʠʡ ʛʘʟ ʽ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ. ʂʽʣʴʢʽʩʪʴ ʛʘʟʽʚ, ʱʦ ʚʽʜʭʦʜʷʪʴ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

5000 ʤ3 ʜʦ 60000 ʤ3 ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʯʽ, ʚʦʣʦʛʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʾʭ ʩʢʣʘʜʫ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʘʣʶʚʘʥʥʷ [303-309,327,328]. ʉʧʘʣʶʚʘʥʥʷ ʩʢʦʨʦʯʫʻ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ 

ʥʘ 95 % [282,321]. ʆʩʥʦʚʥʦʶ ʥʝʜʦʣʽʢʘʤʠ ʩʧʘʣʶʚʘʥʥʷ ʊʇɺ, ʟ ʧʦʣʽʤʝʨʘʤʠ, ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʪʝʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʭʦʜʽʚ ʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʥʝʩʝʥʥʷ ʧʠʣʫ ʨʘʟʦʤ ʟ 

ʚʽʜʭʽʜʥʠʤʠ ʜʠʤʦʚʠʤʠ ʛʘʟʘʤʠ. ʎʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ; ʚʠʩʦʢʽ 

ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ [40,329-333]. 
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ʇʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʤʽʪʪʷ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʜʽʣʷʻʪʴʩʷ 

ʙʝʟʣʽʯ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʨʝʯʦʚʠʥ. ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʠʤʫ ʻ 

ʯʘʜʥʠʡ ʛʘʟ (ʉʆ), ʷʢʠʡ ʻ ʜʫʞʝ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʦʶ ʽ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ ʣʶʜʠʥʠ 

ʩʧʦʣʫʢʦʶ. ɺʽʥ ʣʝʛʢʦ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʛʝʤʦʛʣʦʙʽʥʦʤ ʢʨʦʚʽ, ʙʣʦʢʫʻ ʧʦʩʪʘʯʘʥʥʷ ʢʠʩʥʶ 

ʜʦ ʪʢʘʥʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʘʩʪʘʻ ʛʽʧʦʢʩʽʷ. ʂʨʽʤ ʪʦʛʦ, ʢʦʣʠ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʩʷʛʘʻ 

ʧʦʥʘʜ 95 %, ʤʽʢʨʦʯʘʩʪʠʥʢʠ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʩʤʽʪʪʷ, 

ʟʚ'ʷʟʫʶʪʴʩʷ ʟ ʚʦʜʷʥʦʶ ʧʘʨʦʶ. ʏʠʤ ʜʨʽʙʥʽʰʘ ʯʘʩʪʠʥʢʘ, ʪʠʤ ʰʚʠʜʰʝ ʚʦʥʘ ʧʨʦʥʠʢʘʻ 

ʚ ʣʝʛʝʥʽ ʽ ʙʽʣʴʰʦʾ ʰʢʦʜʠ ʤʦʞʝ ʟʘʚʜʘʪʠ [98,326]. ʇʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ 

ʚʠʜʽʣʷʶʪʴʩʷ ʧʦʣʽʮʠʢʣʽʯʥʽ ʩʧʦʣʫʢʠ, ʢʦʪʨʽ ʚʦʣʦʜʽʶʪʴ ʤʫʪʘʛʝʥʥʠʤ ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʤ 

ʝʬʝʢʪʘʤʠ. ʅʘʡʰʚʠʜʰʫ ʨʝʘʢʮʽʶ ʚ ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚʠʢʣʠʢʘʶʪʴ çʽʨʨʠʪʘʥʪʠè, 

ʷʢʽ ʧʦʜʨʘʟʥʶʶʪʴ ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ ʚ ʙʨʦʥʭʘʭ, ʧʨʦʚʦʢʫʶʯʠ ʟʘʜʫʭʫ. ɺʦʥʠ 

ʩʪʘʥʦʚʣʷʪʴ ʥʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʜʣʷ ʣʶʜʝʡ ʟ ɻʈɿ, ʘʩʪʤʦʶ, ʭʨʦʥʽʯʥʠʤʠ ʙʨʦʥʭʽʪʘʤʠ 

ʪʘ ʘʣʝʨʛʽʻʶ ʙʫʜʴ-ʷʢʦʛʦ ʛʝʥʝʟʠʩʫ. ɸʣʝ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʧʦʣʽʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʪʘʢʽ, ʷʢ ʙʝʥʟ[ʘ]ʧʽʨʝʥ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʚʠʱʦʛʦ - I ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʽ ʚʦʣʦʜʽʻ ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʶ [326]; 

ʮʽʘʥʽʜʠ  ʥʘʡʩʠʣʴʥʽʰʽ ʘʣʝʨʛʝʥʠ ʽ ʧʦʜʨʘʟʥʠʢʠ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʙʽʣʴʰʦʩʪʽ ʣʝʪʘʣʴʥʠʭ 

ʚʠʧʘʜʢʽʚ ʧʽʜ ʯʘʩ ʧʦʙʫʪʦʚʠʭ ʧʦʞʝʞ [89,166-168,317,334]. 

ʅʘʚʽʪʴ ʩʧʘʣʶʚʘʥʥʷ ʧʦʣʽʝʪʠʣʝʥʫ, ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʷʢʦʛʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʽ ʚʦʜʥʶ, ʧʨʦʜʫʢʪʠ ʩʧʘʣʶʚʘʥʥʷ ʷʢʠʭ  ʚʦʜʘ ʽ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʻ 

ʥʝʙʝʟʧʝʯʥʠʤ, ʙʦ ʚ ʜʦʚʢʽʣʣʷ ʚʠʜʽʣʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʚʘʞʢʽ 

ʤʝʪʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʷʢ ʢʘʪʘʣʽʟʘʪʦʨʠ ʚ ʧʨʦʮʝʩʽ ʩʠʥʪʝʟʫ ʧʦʣʽʝʪʠʣʝʥʫ, 

ʚʢʨʘʡ ʰʢʽʜʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ [89,111,112,335]. 

ɺʯʝʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʜʽʦʢʩʠʥʽʚ 

ʫ ʙʽʦʩʬʝʨʫ ʻ ʟʚʘʣʠʱʘ ʽ ʩʧʘʣʶʚʘʥʥʷ ʊʇɺ. ɿʘ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʢʽʣʦʛʨʘʤ ʊʇɺ, ʱʦ 

ʤʽʩʪʠʪʴ ʚʽʜ 5 % ʜʦ 10 % ʧʦʣʽʤʝʨʽʚ, ʚʠʜʽʣʷʻ ʜʦ 40 ʤʢʛ ʜʽʦʢʩʠʥʽʚ [53,317,318]. ɺʩʽ 

ʜʽʦʢʩʠʥʠ ʜʦʙʨʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʚ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ, ʞʠʨʘʭ, ʘ ʪʘʢʦʞ ʚ 

ʥʝʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ. ʊʦʤʫ ʚʦʥʠ ʣʝʛʢʦ ʧʝʨʝʭʦʜʷʪʴ ʫ ʚʦʜʫ ʽ ˇʨʫʥʪ, ʫʪʚʦʨʶʶʪʴ 

ʢʦʤʧʣʝʢʩʠ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʽ ʜʦʙʨʝ ʤʽʛʨʫʶʪʴ ʫ ʜʦʚʢʽʣʣʽ. ɺʦʥʠ ʩʪʘʙʽʣʴʥʽ 

ʚ ʣʫʞʥʦʤʫ ʪʘ ʩʠʣʴʥʦ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ ʚ 

ʧʨʠʨʦʜʽ. ʋ ˇʨʫʥʪʽ, ʜʦ ʧʨʠʢʣʘʜʫ, ʧʝʨʽʦʜ ʨʦʟʢʣʘʜʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 10 ʜʦ 20 ʨʦʢʽʚ, ʘ 

ʫ ʚʦʜʽ ï ʜʦ 2 ʨʦʢʽʚ [54]. ɼʽʦʢʩʠʥʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ [335]. 

ɽʬʝʢʪʠʚʥʝ ʨʦʟʢʣʘʜʘʥʥʷ ʮʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 1250 



67 

Áʉ ʫ ʧʨʦʮʝʩʽ ʚʠʪʨʠʤʢʠ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʙʽʣʴʰʝ 2 ʩʝʢʫʥʜ. ɼʦʚʝʜʝʥʦ, ʱʦ ʾʭ ʪʝʨʤʽʯʥʝ 

ʨʦʟʢʣʘʜʘʥʥʷ ʟʘ ʤʝʥʰʠʭ ʪʝʤʧʝʨʘʪʫʨ ʻ ʦʙʦʨʦʪʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʚ ʽʥʪʝʨʚʘʣʽ 

ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 200Áʉ ʜʦ 450 Áʉ ʜʽʦʢʩʠʥʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʟʥʦʚʫ. ʎʝʡ ʧʨʦʮʝʩ 

ʧʨʠʩʫʪʥʽʡ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʩʤʽʪʪʻʩʧʘʣʶʚʘʥʥʷ, ʜʝ ʫʪʚʦʨʝʥʥʷ ʜʽʦʢʩʠʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʚʠʭʦʜʽ ʦʭʦʣʦʜʞʝʥʦʛʦ ʛʘʟʫ ʟ ʢʦʪʣʘ-ʫʪʠʣʽʟʘʪʦʨʘ. ʇʨʠʯʦʤʫ ʚ 

çʥʦʚʦʤʫè ʩʠʥʪʝʟʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʛʘʣʦʛʝʥʽʚ ʫ ʧʘʣʠʚʽ. ʋʪʚʦʨʝʥʥʷ 

ʜʽʦʢʩʠʥʽʚ ʟʘ ʮʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʢʮʽʡ ʽ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʫʛʣʝʮʶ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʢʘʪʘʣʽʟʘʪʦʨʽʚ [53,329,330,336,337]. 

ɹʘʛʘʪʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʟ ʛʨʫʧʠ ʜʽʦʢʩʠʥʽʚ ʻ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ 

ʧʝʨʝʚʝʨʰʫʶʪʴ ʪʘʢʽ ʚʽʜʦʤʽ ʦʪʨʫʪʠ, ʷʢ ʩʪʨʠʭʥʽʥ, ʢʫʨʘʨʝ, ʩʠʥʠʣʴʥʫ ʢʠʩʣʦʪʫ [338]. ʋ 

ʨʦʙʦʪʘʭ [336-338] ʨʦʟʛʣʷʥʫʪʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʜʽʦʢʩʠʥʽʚ ʽ ʜʽʦʢʩʠʥʦ ʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ 

ʥʘ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʫ, ʜʝʷʢʽ ʟ ʥʠʭ: ʟʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʚʧʣʠʚ ʥʘ ʧʣʽʜ (ʚʨʦʜʞʝʥʽ 

ʜʝʬʝʢʪʠ), ʰʢʽʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʤʝʪʘʙʦʣʽʯʥʽ ʽ ʛʦʨʤʦʥʘʣʴʥʽ ʟʨʫʰʝʥʥʷ, ʫʰʢʦʜʞʝʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʧʽʜʚʠʱʝʥʘ ʜʨʘʪʽʚʣʠʚʽʩʪʴ, ʥʝʨʚʦʟʥʽʩʪʴ), ʫʰʢʦʜʞʝʥʥʷ 

ʧʝʯʽʥʢʠ, ʟʨʫʰʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʟʨʫʰʝʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʪ. ʜ.   

ʇʦʩʪʽʡʥʠʤ ʢʦʣʠʚʘʥʥʷʤʠ ʩʢʣʘʜʫ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʦʙʫʤʦʚʣʝʥʽ ʙʝʟʧʝʨʝʨʚʥʽ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ. ʆʨʽʻʥʪʦʚʥʦ ʩʢʣʘʜ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚʽʜ ʩʧʘʣʶʚʘʥʥʷ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʽʚ, 

ʟʘʙʨʫʜʥʝʥʠʭ ʦʨʛʘʥʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ 

ʦʯʠʱʝʥʥʷ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.3 [339,340]. 

ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 1.3, ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʪʦʪʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʜʠʤʦʚʠʭ ʛʘʟʘʭ, ʷʢʽ ʥʝ 

ʧʨʦʡʰʣʠ ʩʠʩʪʝʤʫ ʦʯʠʱʝʥʥʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ɭʉ. ʊʘʢ, 

ʨʝʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ NOx ʚ 3 ʨʘʟʠ ʙʽʣʴʰʘ ʟʘ ʥʦʨʤʘʪʠʚʥʫ, ʉʆ ï ʚ 10 ʨʘʟʽʚ, SO2 ï ʫ 

50 ʨʘʟʽʚ, ʜʽʦʢʩʠʥʽʚ ʽ ʬʫʨʘʥʽʚ ï ʫ 60 ʨʘʟʽʚ, ʅʉl ï ʫ 200 ʨʘʟʽʚ, ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ï ʫ 

1000 ʨʘʟʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ï ʫ 2400 ʨʘʟʽʚ ʽ ʪ. ʜ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʡ 

ʚʥʝʩʦʢ ʫ ʧʦʢʘʟʥʠʢ ʪʦʢʩʠʯʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʷʥʥʷ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʚʥʦʩʷʪʴ ʛʘʣʦʛʝʥ ʚʫʛʣʝʚʦʜʥʽ, ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʜʽʦʢʩʠʥʠ ʽ ʬʫʨʘʥʠ, ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ 

ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʚ ʩʦʪʥʽ ʡ ʪʠʩʷʯʽ ʨʘʟʽʚ ʙʽʣʴʰʘ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʽʚʥʽʚ ɻɼʂ [342-344]. 

ʉʠʪʫʘʮʽʶ ʥʝ ʟʤʽʥʠʣʘ ʧʦʷʚʘ ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ XX ʩʪʦʣʽʪʪʷ 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ (ʉʉɿ) çʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷè, ʟʘʙʝʟʧʝʯʝʥʠʭ ʚʠʩʦʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʯʠʱʝʥʥʷ ʚʠʢʠʜʽʚ [345]. ʋ ʢʨʘʾʥʘʭ ʟ ʨʦʟʚʠʥʝʥʠʤ 

ʝʢʦʣʦʛʽʯʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʜʦ ʧʦʣʦʚʠʥʠ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʉʉɿ 
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ʡʜʝ ʥʘ ʩʧʦʨʫʜʞʝʥʥʷ ʧʦʚʽʪʨʦʦʯʠʩʥʠʭ ʩʠʩʪʝʤ. ɼʦ 1/3 ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʉʉɿ 

ʡʜʝ ʥʘ ʧʣʘʪʫ ʟʘ ʧʦʭʦʚʘʥʥʷ ʟʦʣʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ ʩʤʽʪʪʷ, ʷʢʘ 

ʟʥʘʯʥʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽʰʘ ʟʘ ʊʇɺ [282,339-341,346]. 

ʊʘʙʣʠʮʷ 1.3 

ʇʦʨʽʚʥʷʥʥʷ ʦʨʽʻʥʪʦʚʥʦʛʦ ʩʢʣʘʜʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʩʧʘʣʶʚʘʥʥʷ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ [335,339] ʽʟ ʥʦʨʤʘʤʠ ʚʤʽʩʪʫ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʫ ʢʨʘʾʥʘʭ ɭʉ [313] 

ʈʝʯʦʚʠʥʘ 
ʂʦʥʮʝʥʪʨʘʮʽʷ ʚ ʜʠʤʦʚʠʭ 

ʛʘʟʘʭ, ʤʛ/ʤ3 
ʂʦʥʮʝʥʪʨʘʮʽʷ ʚ ʜʠʤʦʚʠʭ 

ʛʘʟʘʭ (ʥʦʨʤʠ ɭʉ), ʤʛ / ʤ3 

ɺʦʜʘ 10 - 20 % ʦʙ. - 

ɼʠʦʢʩʠʜ ʚʫʛʣʝʮʶ (ʉʆ2) 6 - 12 % ʦʙ. - 

ʂʠʩʝʥʴ (ʆ2) 10 - 14 % ʦʙ. - 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ 2000 - 10000 ʤʛ/ʤ3 10 ʤʛ/ʤ3 

ɺʘʞʢʽ ʤʝʪʘʣʠ: 

Hg 

Cd-Tl 

As+Pb+Cr+Co+Cu+Mn+Ni+V+Sn 

Zn 

< 120 ʤʛ/ʤ3 

 

0,05 ʤʛ/ʤ3 

0,05 ʤʛ/ʤ3 

0,5 ʤʛ/ʤ3 

0,5 ʤʛ/ʤ3 

ʍʣʦʨʠʩʪʽʡ ʚʦʜʝʥʴ (ʅʉl) 250 - 2000 ʤʛ/ʤ3 10 ʤʛ/ʤ3 

ʌʪʦʨʠʩʪʽʡ ʚʦʜʝʥʴ (HF) 0,5 - 9 ʤʛ/ʤ3 1 ʤʛ/ʤ3 

ʆʢʩʠʜ ʩʽʨʢʠ (SO2) 200 - 1000 ʤʛ/ʤ3 50 ʤʛ/ʤ3 

ʆʢʩʠʜʠ ʘʟʦʪʫ (NOx) 400 - 600 ʤʛ/ʤ3 200 ʤʛ/ʤ3 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ (II) (ʉʆ) 50 - 500 ʤʛ/ʤ3 50 ʤʛ/ʤ3 

ɼʽʦʢʩʠʥʠ ʽ ʬʫʨʘʥʠ < 6 ʥʛ/ʤ3 0,1 ʥʛ/ʤ3 

 

ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʚ ʗʧʦʥʽʾ ʽ ʉʐɸ ʟʥʝʰʢʦʜʞʝʥʥʶ ʤʝʪʦʜʦʤ 

ʩʧʘʣʶʚʘʥʥʷ ʧʽʜʣʷʛʘʶʪʴ ʪʽʣʴʢʠ ʪʽ ʚʽʜʭʦʜʠ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʧʽʜʜʘʪʠ ʪʘʢʠʤ ʤʝʪʦʜʦʤ 

ʫʪʠʣʽʟʘʮʽʾ, ʷʢ ʨʝʮʠʢʣʽʥʛ, ʨʝʢʫʧʝʨʘʮʽʷ ʽ ʨʝʛʝʥʝʨʘʮʽʷ [37,182,273,225].  

ʆʪʞʝ, ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʫ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʩʫʯʘʩʥʠʭ 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʦʾ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ 

ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ. ʃʠʰʝ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʥʦʨʤ. ʊʦʤʫ ʫʪʠʣʽʟʘʮʽʷ ʊʇɺ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʦʣʽʤʝʨʠ, ʰʣʷʭʦʤ ʩʧʘʣʶʚʘʥʥʷ, ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʻ ʚʠʩʦʢʦ 

ʚʠʪʨʘʪʥʠʤ, ʷʢ ʥʘ ʩʪʘʜʽʾ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʟʥʘʯʠʪʴ, 

ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʠʤ ʪʘ  ʥʝ ʢʦʥʢʫʨʝʥʪʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʭʦʨʦʥʝʥʥʷʤ ʚʽʜʭʦʜʽʚ 

ʥʘ ʧʦʣʽʛʦʥʘʭ. 
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1.5.5 ʇʦʚʪʦʨʥʘ ʧʝʨʝʨʦʙʢʘ (ʨʝʮʠʢʣʽʥʛ) 

 

ʇʨʠʥʮʠʧʦʚʦ ʽʥʰʠʤ ʰʣʷʭʦʤ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʤʝʪʦʜʠ 

ʨʝʮʠʢʣʽʥʛʫ. ʈʝʮʠʢʣʽʥʛ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʰʣʷʭʦʤ ʾʭ ʨʦʟʯʠʥʝʥʥʷ ʯʠ 

ʪʝʨʤʦʬʦʨʤʫʚʘʥʥʷ, ʥʝ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʘ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʭ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʪʝʨʤʦʬʦʨʤʫʚʘʥʥʷ ʯʠ ʨʦʟʯʠʥʝʥʥʷ ʫ ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʘʭ ʚ 

ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʷʪʴ ʨʝʯʦʚʠʥʠ ʚʽʜ ʜʝʩʪʨʫʢʮʽʾ ʧʦʣʽʤʝʨʽʚ [40,89,90,347,348]. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʝʮʠʢʣʽʥʛʫ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʨʦʙʠʪʠ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ [20,212,348-378]. ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʛʨʘʥʫʣʠ, ʧʦʪʨʽʙʥʦ ʚ ʧ'ʷʪʴ ʨʘʟʽʚ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʥʽʞ ʜʣʷ 

ʧʝʨʝʨʦʙʢʠ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʆʪʨʠʤʘʥʘ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ ʻ ʚ ʧʽʚʪʦʨʘ ʨʘʟʠ 

ʜʝʰʝʚʰʦʶ ʟʘ ʧʝʨʚʠʥʥʽ ʛʨʘʥʫʣʠ [36,348]. ɺʽʜʥʦʚʣʝʥʥʷ ʇɽʊʌ ʟ ʧʣʷʰʦʢ ʟʥʠʞʫʻ 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʇɽʊʌ ʥʘ 84 %. ʇʝʨʝʨʦʙʢʘ ʇɺʍ ʫ ʛʨʘʥʫʣʫ ʤʦʞʝ 

ʧʨʦʚʦʜʠʪʠʩʴ ʜʦ 8 ʨʘʟʽʚ, ʽ ʜʦʜʘʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʪʦʨʠʥʥʠʭ ʛʨʘʥʫʣ ʜʦ 

çʩʚʽʞʦʛʦè ʇɺʍ ʥʝ ʧʦʛʽʨʰʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ [348,349]. 

ʆʜʥʘʢ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʪʠʣʽʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʛʦ 

ʧʝʨʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʪʦʨʠʥʥʠʡ ʤʘʪʝʨʽʘʣ ʟʤʽʥʶʻ ʩʚʦʶ ʚ'ʷʟʢʽʩʪʴ ʽ ʤʽʩʪʠʪʴ 

ʥʝʧʦʣʽʤʝʨʥʽ ʚʢʣʶʯʝʥʥʷ [36,350]. 

ɿʘ ʬʽʟʠʯʥʠʤ ʩʪʘʥʦʤ ʤʘʪʝʨʽʘʣʫ ʚ ʤʦʤʝʥʪ ʬʦʨʤʫʚʘʥʥʷ ʽʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ [360]:  

1. ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʚ'ʷʟʢʦ-ʪʝʢʫʯʦʤʫ ʩʪʘʥʽ - ʣʠʪʪʷ ʧʽʜ 

ʪʠʩʢʦʤ, ʧʨʝʩʫʚʘʥʥʷ, ʩʧʽʢʘʥʥʷ. 

2. ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʦʣʽʤʝʨʽʚ ʫ ʚʠʩʦʢʦ ʝʣʘʩʪʠʯʥʦʤʫ ʩʪʘʥʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʣʠʩʪʦʚʠʭ ʯʠ ʧʣʽʚʢʦʚʠʭ ʟʘʛʦʪʦʚʦʢ (ʪʝʨʤʦʬʦʨʤʫʚʘʥʥʷ, ʚʘʢʫʫʤʬʦʨʤʫʚʘʥʥʷ). 

3. ʌʦʨʤʫʚʘʥʥʷ ʟ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʚʝʨʜʦʤʫ (ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʘʙʦ 

ʩʢʣʦʧʦʜʽʙʥʦʛʦ) ʩʪʘʥʽ, ʦʩʥʦʚʘʥʝ ʥʘ ʟʜʘʪʥʦʩʪʽ ʪʘʢʠʭ ʧʦʣʽʤʝʨʽʚ ʧʨʦʷʚʣʷʪʠ ʚʠʤʫʰʝʥʫ 

ʚʠʩʦʢʦ ʝʣʘʩʪʠʯʥʽʩʪʴ (ʧʨʝʩʫʚʘʥʥʷ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʦʢʘʪʢʘ). 

4. ʌʦʨʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʯʠʥʽʚ ʽ ʜʠʩʧʝʨʩʽʾ ʧʦʣʽʤʝʨʽʚ (ʦʪʨʠʤʘʥʥʷ 

ʧʣʽʚʦʢ ʤʝʪʦʜʦʤ ʦʙʣʠʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʟʘʥʫʨʝʥʥʷʤ ʬʦʨʤʠ). 
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ɺʠʱʝ ʥʘʚʝʜʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʨʽʟʥʽ ʚʠʨʦʙʠ ʷʢ 

ʧʦʚʥʽʩʪʶ ʟ ʧʣʘʩʪʠʢʽʚ, ʪʘʢ ʽ ʟ ʨʽʟʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ (ʧʽʩʦʢ, ʣʫʰʧʠʥʥʷ ʛʨʝʯʢʠ, 

ʷʯʤʝʥʶ, ʢʫʢʫʨʫʜʟʠ ʽ ʪ. ʜ.) [12,55-59,362-369]. 

ʂʣʘʩʠʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʻ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʚʢʣʶʯʘʻ 

ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ ʧʝʨʝʨʦʙʢʠ [212]: 

- ʟʙʽʨ ʧʣʘʩʪʤʘʩʦʚʠʭ ʚʽʜʭʦʜʽʚ ʩʧʦʞʠʚʘʥʥʷ, ʙʨʘʢ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʚʠʜʘʤʠ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʣʴʦʨʦʤ, ʤʘʨʢʦʶ; 

- ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ, ʧʨʦʤʠʚʘʥʥʷ; 

- ʜʨʦʙʣʝʥʥʷ (ʪʚʝʨʜʽ ʚʽʜʭʦʜʠ) ʘʙʦ ʘʛʣʦʤʝʨʘʮʽʷ (ʜʣʷ ʧʣʽʚʢʦʚʠʭ ʚʽʜʭʦʜʽʚ); 

- ʧʦʚʪʦʨʥʘ ʧʨʦʤʠʚʢʘ (ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ) ʤʘʪʝʨʽʘʣʫ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʩʫʰʫʚʘʥʥʷʤ; 

- ʛʨʘʥʫʣʶʚʘʥʥʷ, ʷʢ ʦʩʪʘʪʦʯʥʘ ʩʪʘʜʽʷ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ. 

ʋʜʨʫʛʝ ʧʝʨʝʨʦʙʣʝʥʽ ʧʣʘʩʪʤʘʩʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʙʽʣʴʰʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯʟ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʠʨʦʙʠ ʰʠʨʦʢʦʛʦ ʥʝʭʘʨʯʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʜʣʷ ʫʣʘʰʪʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʧʦʣʽʤʝʨʙʝʪʦʥʽʚ ʫ ʙʫʜʽʚʥʠʮʪʚʽ [55-59,79,362-368]. 

ʇʣʽʚʢʘ. ʗʢ ʧʨʠʢʣʘʜʠ ʫʪʠʣʽʟʘʮʽʾ ʇɽʅʇ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʧʦʚʪʦʨʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʧʣʽʚʦʢ ʟ ʜʝʱʦ ʟʥʠʞʝʥʦʶ ʷʢʽʩʪʶ, ʜʦ ʷʢʠʭ ʥʝ ʧʨʝʜ'ʷʚʣʷʶʪʴ ʚʠʩʦʢʠʭ 

ʚʠʤʦʛʠ: ʜʣʷ ʧʦʙʫʪʦʚʦʾ ʽ ʪʦʨʛʦʚʝʣʴʥʦʾ ʫʧʘʢʦʚʢʠ, ʧʘʢʝʪʽʚ ʽ ʤʽʰʢʽʚ ʜʣʷ ʟʙʦʨʫ 

ʚʽʜʭʦʜʽʚ, ʩʘʜʦʚʦʾ ʽ ʚʦʜʦ ʽʟʦʣʷʮʽʡʥʦʾ ʧʣʽʚʢʠ [243,287]. 

ɿ ʚʽʜʭʦʜʽʚ ʇɽʊʌ ʚʠʨʦʙʣʷʶʪʴ ʣʘʚʩʘʥʦʚʽ ʚʦʣʦʢʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ, 

ʢʠʣʠʤʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʥʝʪʢʘʥʦʛʦ ʪʝʢʩʪʠʣʶ ʪʘ ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʧʣʽʚʢʠ 

ʜʣʷ ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʮʽʾ [169], ʣʠʩʪʠ ʽ ʧʣʽʚʢʠ, ʙʘʥʜʘʞʥʽ ʩʪʨʽʯʢʠ[136,370]. 

ɺʪʦʨʠʥʥʘ ʧʦʣʽʤʝʨʥʘ ʪʨʫʙʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʝʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚ 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʥʘ ʪʝʧʣʦʪʨʘʩʘʭ ʷʢ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʢʦʞʫʭ, ʜʣʷ ʧʨʦʢʣʘʜʢʠ 

ʩʠʣʦʚʠʭ ʢʘʙʝʣʽʚ, ʜʣʷ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʦʧʨʦʚʦʜʢʠ ʽ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ, ʚ ʩʠʩʪʝʤʘʭ ʧʦʣʠʚʫ, 

ʧʽʜʟʝʤʥʦʛʦ ʦʙʽʛʨʽʚʫ, ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʉʆ2, ʽʨʠʛʘʮʽʡʥʠʭ ʪʨʫʙ [212,371-373]. 

ʊʘʨʘ. ʊʝʭʥʦʣʦʛʽʷ ʣʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʥʝʣʝʡ 

ʜʣʷ ʦʙʰʠʚʢʠ, ʢʦʤʫʥʘʣʴʥʠʭ ʩʤʽʪʪʻʚʠʭ ʢʦʥʪʝʡʥʝʨʽʚ [35,212,214]. 

ʃʠʩʪ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʢʫʚʘʣʴʥʠʭ ʧʣʘʩʪʤʘʩʦʚʠʭ ʢʦʨʦʙʦʢ. 

ʊʘʢ, ʨʠʥʦʢ ʢʦʥʪʝʡʥʝʨʽʚ ʜʣʷ ʷʻʮʴ ʽ ʽʥʰʠʭ ʧʣʘʩʪʤʘʩʦʚʠʭ ʢʦʨʦʙʦʢ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
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ʷʛʽʜ), ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 9 % ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʇɽʊʌ [351]. 

ʂʘʥʽʩʪʨʠ, ʫʨʥʠ ʜʣʷ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ, ʢʦʰʠʢʠ, ʻʤʥʦʩʪʽ ʜʣʷ ʭʽʤʽʢʘʪʽʚ, ʧʽʜʜʦʥʠ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʭʽʤʽʢʘʪʽʚ [212,372]. 

ʗʢ ʧʨʘʚʠʣʦ, ʚʪʦʨʠʥʥʠʡ ʇʇ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʰʠʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʝʪʘʣʝʡ, ʜʦ ʷʢʠʭ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʤʝʥʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ 

[255,320,373,374]. ɺʪʦʨʠʥʥʠʡ ʇʇ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʫʤʽʰʘʭ ʽʟ 

ʧʝʨʚʠʥʥʠʤ ʇʇ ʘʙʦ ʽʥʰʠʤʠ ʧʦʣʽʦʣʝʬʽʥʘʤʠ ʧʽʜ ʯʘʩ ʣʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ (ʢʦʨʦʙʠ, 

ʢʦʨʧʫʩʠ) ʘʙʦ ʝʢʩʪʨʫʟʽʾ (ʨʽʟʥʽ ʧʨʦʬʽʣʽ ʽ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ) [351]. ɯʟ ʚʽʜʭʦʜʽʚ 

ʧʦʣʽʩʪʠʨʦʣʫ ʽ ʡʦʛʦ ʩʦʧʦʣʽʤʝʨʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʝʙʣʝʚʫ ʬʫʨʥʽʪʫʨʫ, ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʠʨʦʙʠ ʪʝʭʥʽʯʥʦʛʦ ʽ ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [223]. ɯʟ ʚʽʜʭʦʜʽʚ ʇʇ ʽ ʇɺʍ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʫʭʢʝ ʚʦʣʦʢʥʦ ʜʣʷ ʥʘʙʠʚʘʥʥʷ ʧʦʜʫʰʦʢ, ʤ'ʷʢʠʭ ʩʠʜʽʥʴ, ʤʝʙʣʽʚ ʽ ʽʥ. 

ɽʢʦʣʦʛʽʯʥʦ ʽ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʧʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ 

ʚ ʩʫʤʽʰʽ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ (ʇɸ, ʇɽ, ʇʉ, ʇɺʍ) ʽʟ ʧʦʜʘʣʴʰʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ 

ʧʨʝʩʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʽʟ ʜʝʨʝʚʠʥʥʦ-ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʪʨʠʤʫʻʤʦ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʫ ʤʝʙʣʝʚʫ ʧʣʠʪʫ, ʟ ʧʦʣʽʧʰʝʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʥʝ 

ʚʠʜʽʣʷʻ ʛʘʟʦʧʦʜʽʙʥʽ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʤʽʮʥʘ, ʚʦʜʦʩʪʽʡʢʘ [362,367,375]. 

ɯʟ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʧʫʩʢʘʶʪʴ ʛʨʘʥʫʣʠ, ʷʢ ̔ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣ̫ ʚʠʧʫʩʢʫ: ʧʘʥʝʣʝʡ, ʜʝʢʦʨʘʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʣʽʚʦʢ, ʣʠʩʪʽʚ, ʚʠʜʫʚʥʠʭ, ʣʠʚʘʨʥʠʭ, 

ʝʢʩʪʨʫʟʽʡʥʦ-ʧʦʛʦʥʘʞʥʠʭ ʚʠʨʦʙʽʚ. ɿ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʨʦʬʽʣʽ, 

ʙʘʣʢʦʚʽ ʝʣʝʤʝʥʪʠ ʛʘʨʘʞʽʚ, ʥʘʚʽʩʠ ʩʘʨʘʾʚ, ʦʙʨʝʰʽʪʢʠ ʜʘʭʽʚ, ʩʪʦʣʠ ʽ ʩʪʽʣʴʮʽ ʜʣʷ ʧʽʢʥʽʢʘ, 

ʣʘʚʢʠ ʜʣʷ ʧʘʨʢʽʚ, ʟʚʫʢʦ-ʰʫʤʦ-ʽʟʦʣʷʮʽʡʥʽ ʧʣʠʪʠ [55,223,366]. ʇʦʣʝʛʰʝʥʽ ʙʫʜʽʚʝʣʴʥʽ 

ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ, ʧʝʨʝʛʦʨʦʜʢʠ [363].  

ʏʝʨʝʧʠʮʷ ʟ ʪʝʨʤʦʧʣʘʩʪʢʦʤʧʦʟʠʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ, ʧʣʘʩʪʤʘʩʠ, 

ʙʘʨʚʥʠʢʘ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ. ʏʝʨʝʧʠʮʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʘ, ʚʦʣʦʜʽʻ ʫʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ 

ʢʝʨʘʤʽʯʥʦʾ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʣʝʛʰʘ (ʙʽʣʴʰʝ, ʥʽʞ ʫ 2 ʨʘʟʠ), ʜʝʰʝʚʰʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, 

ʙʽʣʴʰ ʤʽʮʥʘ ʽ ʤʦʨʦʟʦʩʪʽʡʢʘ. ʅʘ ʮʽʡ ʯʝʨʝʧʠʮʽ ʥʝ ʨʦʩʪʝ ʤʦʭ, ʚʟʠʤʢʫ ʥʝ ʫʪʚʦʨʶʻʪʴʩʷ 

ʟʣʝʜʝʥʽʥʥʷ. ʊʝʨʤʽʥ ʩʣʫʞʙʠ - ʙʽʣʴʰʝ 100 ʨʦʢʽʚ [363,376]. 

ʇʨʠʢʣʘʜʘʤʠ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʩʪʠʨʦʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʽʟʦʣʷʮʽʡʥʽ 

ʧʘʥʝʣʽ [363], ʧʘʢʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʫʪʝʧʣʶʶʯʘ ʦʙʰʠʚʢʘ ʪʨʫʙ ʪʘ ʽʥ. [57], ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʦʨʦʰʽ ʪʝʨʤʦʽʟʦʣʷʮʽʡʥʽ, ʰʫʤʦʧʦʛʣʠʥʘʶʯʽ ʪʘ ʫʜʘʨʦʩʪʽʡʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʪʦʨʠʥʥʦʛʦ ʧʦʣʽʩʪʠʨʦʣʫ. 
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ʌʽʨʤʘ VEKA Umwelttechnik (ʅʽʤʝʯʯʠʥʘ) ʧʦʙʫʜʫʚʘʣʘ ʟʘʚʦʜ ʟ ʫʪʠʣʽʟʘʮʽʾ 

ʩʪʘʨʠʭ ʚʽʢʦʥ ʽʟ ʇɺʍ ʽ ʦʨʛʘʥʽʟʫʚʘʣʘ ʾʭ ʟʙʽʨ ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ [224]. ɻʨʘʥʫʣʠ ʽʜʫʪʴ ʥʘ ʩʚʦʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʽʜʧʨʘʚʣʷʶʪʴ ʚʠʨʦʙʥʠʢʘʤ ʧʨʦʬʽʣʽʚ ʜʣʷ ʚʽʢʦʥ. 

ʄʝʪʦʜʠ ʨʝʮʠʢʣʽʥʛʫ ʧʦʣʽʤʝʨʽʚ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʚ ʋʢʨʘʾʥʽ [17,35-37,260,377]. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʣʽʚʢʠ, ʱʦ ʧʽʜ ʜʽʻʶ ʋʌ-ʧʨʦʤʝʥʽʚ ʟʨʫʡʥʦʚʘʥʦ, ʤʦʞʥʘ 

ʧʦʜʨʽʙʥʠʪʠ ʜʦ ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʽ ʧʨʦʜʘʚʘʪʠ ʧʘʧʝʨʦʚʠʤ ʬʘʙʨʠʢʘʤ. ʊʘʢʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʧʦʨʦʰʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʙʩʦʨʙʮʽʾ ʙʘʨʚʥʠʢʽʚ ʽʟ ʧʘʧʝʨʦʚʦʾ 

ʤʘʢʫʣʘʪʫʨʠ [79]. 

 

1.5.5.1 ʄʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ 

ʄʝʭʘʥʽʯʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʨʝʮʠʢʣʽʥʛ ʚʽʜʭʦʜʽʚ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʤʝʭʘʥʽʯʥʝ ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʝʟ ʾʭ ʭʽʤʽʯʥʦʾ ʟʤʽʥʠ. ʇʽʜ ʯʘʩ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʘʙʦ ʩʠʨʦʚʠʥʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʭʽʤʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʘʙʦ ʘʤʦʨʪʠʟʦʚʘʥʽ ʧʣʘʩʪʤʘʩʦʚʽ ʚʠʨʦʙʠ ʫʪʠʣʽʟʫʶʪʴʩʷ 

ʷʢ ʝʥʝʨʛʦʥʦʩʽʾ [155]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʝʭʥʦʣʦʛʽʾ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʚʯʝʥʽ ʜʽʡʰʣʠ ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʠʩʥʦʚʢʫ: 

ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʚʠʢʣʶʯʘʻ ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʫ ʧʦʣʽʤʝʨʘʭ, ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʝ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʜʨʘʟʥʶʚʘʣʴʥʠʭ, ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ, ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʪʘ ʤʫʪʘʛʝʥʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ. ʋ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʤʦʥʦʤʝʨʠ ʪʘ ʥʠʟʢʘ ʽʥʰʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʘʟʠ ʤʝʥʰʽ ʟʘ ʯʠʥʥʽ ʥʦʨʤʠ ɻɼʂ [39,72,361,378]. 

ʊʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟʽ ʩʪʘʜʽʡ: ʧʦʧʝʨʝʜʥʻ ʧʨʦʤʠʚʘʥʥʷ ʪʘ ʩʫʰʢʘ; ʧʦʜʨʽʙʥʝʥʥʷ; ʧʨʦʤʠʚʘʥʥʷ ʪʘ ʨʦʟʜʽʣʝʥʥʷ 

ʟʘ ʚʠʜʘʤʠ ï ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ; ʩʫʰʢʘ; ʧʦʜʽʣ ʥʘ ʬʨʘʢʮʽʾ ʟʘ ʨʦʟʤʽʨʦʤ; ʛʨʘʥʫʣʶʚʘʥʥʷ ʯʠ 

ʦʪʨʠʤʘʥʥʷ ʬʣʝʢʩʽʚ [379,380]. 

ʇʨʦʤʠʚʘʥʥʷ ʽ ʩʫʰʢʘ. ʇʣʘʩʪʤʘʩʦʚʽ ʚʽʜʭʦʜʠ ʟʽ ʩʬʝʨʠ ʩʧʦʞʠʚʘʥʥʷ (ʷʱʠʢʠ ʜʣʷ 

ʧʣʷʰʦʢ, ʻʤʥʦʩʪʽ, ʢʘʥʽʩʪʨʠ ʽ ʪ. ʜ.) ʧʝʨʝʜ ʧʨʦʤʠʚʘʥʥʷʤ ʩʣʽʜ ʦʯʠʱʘʪʠ [378]. ɿʘʣʝʞʥʦ 

ʚʽʜ ʚʠʜʫ ʟʘʙʨʫʜʥʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʘʨʷʯʫ ʚʦʜʫ ʘʙʦ ʚʦʜʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʠʶʯʠʭ 

ʟʘʩʦʙʽʚ. ʆʩʪʘʪʦʯʥʫ ʧʨʦʤʠʚʢʫ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʦʜʷʪʴ 
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ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ. ʇʦʜʨʽʙʥʝʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʤʠʚʘʶʪʴ ʚ ʙʘʨʘʙʘʥʽ ʟ ʦʪʚʦʨʘʤʠ. 

ʇʨʦʩʫʰʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʦʜʘʯʝʶ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ [76,379-385]. 

ɺʦʣʦʢʥʠʩʪʽ ʽ ʧʣʽʚʢʦʚʽ ʚʽʜʭʦʜʠ ʧʝʨʝʜ ʧʦʜʨʽʙʥʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʫʱʽʣʴʥʶʚʘʪʠ. 

ɸʛʣʦʤʝʨʘʮʽʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʩʠʧʫʯʠʡ ʤʘʪʝʨʽʘʣ ʽʟ ʧʣʽʚʢʦʚʠʭ ʚʽʜʭʦʜʽʚ 

[13,56,57,362,386-390].  

ʋʢʨʘʾʥʩʴʢʘ ʽ ʟʘʨʫʙʽʞʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ 

ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʽ ʘʛʣʦʤʝʨʘʪʦʨʽʚ. ʎʽ ʧʨʠʩʪʨʦʾ ʧʨʦʩʪʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʟʨʫʯʥʽ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʜʥʘʢ ʚʦʥʠ ʤʘʶʪʴ ʽʩʪʦʪʥʠʡ ʥʝʜʦʣʽʢ: ʚʠʩʦʢʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, 

ʚʠʢʣʠʢʘʥʝ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʩʪʽʥʢʘʭ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʨʧʫʩʫ ʢʽʣʴʮʷ ʽʟ ʧʦʣʽʤʝʨʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦʜʨʽʙʥʝʥʥʷ, - ʮʝ ʟʥʘʯʥʦ ʫʪʨʫʜʥʶʻ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ  

[55,59,385,391]. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʜʨʽʙʥʶʚʘʯʽʚ, ʷʢʝ 

ʩʧʨʠʷʣʦ ʙ ʨʫʡʥʫʚʘʥʥʶ ʧʦʣʽʤʝʨʥʦʛʦ ʢʽʣʴʮʷ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʽ ʧʽʜʚʠʱʫʻ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ. ʋ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʻ ʧʨʦʙʣʝʤʘ 

ʟʘʭʦʧʣʝʥʥʷ ʧʣʷʰʢʦ ʧʦʜʽʙʥʠʭ ʽ ʦʙôʻʤʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʧʝʨʝʨʦʙʢʫ, ʩʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ, ʟʙʽʣʴʰʫʻ ʯʘʩʪʦʪʫ 

ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʦʙʣʘʜʥʘʥʥʷ [381,384]. 

 

1.5.5.2 ʍʽʤʽʯʥʝ ʨʦʟʯʠʥʝʥʥ ̫

ɻʦʤʦʛʝʥʽʟʘʮʽʷ ʨʦʟʧʣʘʚʫ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʧʽʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʧʦʜʽʣ ʽ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʶʻʪʴʩʷ ʚʟʘʻʤʥʝ 

ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʩʫʤʽʰʽ, ʘ ʨʦʟʤʽʨ ʯʘʩʪʦʢ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ [35,59,210]. ɿʤʽʰʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʫʩʫʥʝʥʥʷ ʢʦʣʠʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʠʭ ʧʘʨʪʽʡ; ʜʣʷ ʟʤʽʰʫʚʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟ ʧʝʨʚʠʥʥʠʤʠ ʘʙʦ 

ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ; ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽ ʚʚʝʜʝʥʥʷ ʜʦʙʘʚʦʢ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ: 1) ʧʦʻʜʥʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ (ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʦʩʥʦʚ ʩʫʤʽʰʝʡ), 2) ʢʦʤʙʽʥʘʮʽʷ ʟʤʽʰʫʚʘʥʥʷ ʟ ʧʣʘʩʪʠʬʽʢʘʮʽʻʶ ʤʘʪʝʨʽʘʣʫ. 

ʇʦʻʜʥʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʝʣʝʚʘʪʦʨʥʠʭ ʟʤʽʰʫʚʘʯʘʭ [325,392,393], 

ʘ ʦʩʪʘʪʦʯʥʝ ʟʤʽʰʫʚʘʥʥʷ ʽ ʨʦʟʯʠʥʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʫ ʨʦʟʧʣʘʚʽ. ɺʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ 

ʧʣʘʩʪʠʬʽʢʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʛʨʽʚʘʥʥʷ ʽ ʟʤʽʰʫʚʘʥʥʷ ʚ ʝʢʩʪʨʫʜʝʨʘʭ [328,335,394-396].  

ʄʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʧʦʛʦʥʘʞʥʽ ʚʠʨʦʙʠ: ʪʨʫʙʠ, ʙʨʫʩ, ʧʣʽʥʪʫʩ, 

ʜʦʰʢʘ, ʧʘʥʝʣʽ. ɽʢʩʪʨʫʟʽʷ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʛʦʤʦʛʝʥʽʟʘʮʽʶ ʽ ʧʣʘʩʪʠʬʽʢʘʮʽʶ 
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ʤʘʪʝʨʽʘʣʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʦʬʽʣʴʥʠʭ ʚʠʨʦʙʽʚ [20,396]. ʋ ʧʨʦʮʝʩʽ ʝʢʩʪʨʫʟʽʾ ʚ 

ʤʘʪʝʨʽʘʣ ʤʦʞʫʪʴ ʙʫʪʠ ʚʚʝʜʝʥʽ ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʙʘʨʚʥʠʢʠ, ʤʦʜʠʬʽʢʘʪʦʨʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ [216,393]. ɺʠʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʬʘʨʙʦʚʘʥʽ ʘʙʦ ʜʝʢʦʨʦʚʘʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʽ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʦʜʝʨʞʘʥʠʡ ʤʘʪʝʨʽʘʣ 

ʤʘʻ ʜʝʷʢʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʢʣʘʜʫ ʽ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʟʥʘʯʥʦ 

ʟʥʠʞʫʻ ʤʝʞʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʥʴʦʛʦ [223,255,373]. ɯʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʠʧʫʱʝʥʠʭ ʚʠʨʦʙʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʠʩʪʨʦʾ, ʢʦʪʨʠʭ ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʠʧʫʩʢʘʶʪʴ. ɿʘʢʫʧʽʚʣʷ ʧʨʠʩʪʨʦʾʚ 

ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ  ï ʟʙʠʪʢʦʚʘ, ʙʝʟ ʟʥʘʯʥʠʭ ʜʦʪʘʮʽʡ ʽʟ ʙʦʢʫ ʜʝʨʞʘʚʠ, ʪʦʤʫ 

ʤʝʪʦʜ ʻ ʥʝʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʥʝʧʨʠʚʘʙʣʠʚʠʤ.  

 

1.5.5.3 ʊʝʨʤʦʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ 

ʈʘʨʷʯʠʤ ʧʨʝʩʫʚʘʥʥʷʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʠʨʦʙʠ ʟ ʚʠʩʦʢʠʤ ʟʤʽʩʪʦʤ 

ʥʘʧʦʚʥʶʚʘʯʘ: ʪʨʦʪʫʘʨʥʘ ʧʣʠʪʢʘ, ʯʝʨʝʧʠʮʷ, ʩʪʽʥʦʚʽ ʙʣʦʢʠ, ʧʝʨʝʛʦʨʦʜʢʠ. ɺ ʷʢʦʩʪʽ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʩʦʢ, ʰʣʘʢ, ʟʦʣʫ ʚʽʜ ʊɽʎ [35,36,134,392,398]. ʆʨʛʘ-

ʥʽʯʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʩʣʫʞʘʪʴ: ʜʝʨʝʚʥʘ ʪʠʨʩʘ, ʣʫʰʧʠʥʥʷ ʩʦʥʷʰʥʠʢʘ, ʛʨʝʯʢʠ 

ʘʙʦ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [35,398,399]. ʎʝʡ ʤʝʪʦʜ ʥʝ ʧʨʝʜ'ʷʚʣʷʻ 

ʚʠʩʦʢʠʭ ʚʠʤʦʛ ʜʦ ʯʠʩʪʦʪʠ ʧʦʣʽʤʝʨʥʦʛʦ ʚôʷʞʫʯʦʛʦ, ʪʦʤʫ ʜʦʟʚʦʣʷʻ ʫʪʠʣʽʟʫʚʘʪʠ 

ʟʤʽʰʘʥʽ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ [55,397,400]. 

ʇʽʜʛʦʪʦʚʢʘ ʧʦʣʽʤʝʨʥʦʛʦ ʚôʷʞʫʯʦʛʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʽ 

ʧʦʜʘʣʴʰʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ. ʇʽʜʛʦʪʦʚʢʘ ʥʘʧʦʚʥʶʚʘʯʘ  ʜʦ ʩʫʰʢʠ ʽ ʧʨʦʩʽʶʚʘʥʥʷ. 

ʂʦʤʧʦʥʝʥʪʠ ʚ ʭʦʣʦʜʥʦʤʫ ʘʙʦ ʧʽʜʽʛʨʽʪʦʤʫ ʚʠʛʣʷʜʽ ʟʤʽʰʫʶʪʴ, ʟʘʚʘʥʪʘʞʫʶʪʴ ʫ 

ʬʦʨʤʠ ʽ ʧʨʝʩʫʶʪʴ ʽʟ ʧʽʜʽʛʨʽʚʦʤ ʬʦʨʤ [19,35,392,396,399]. 

ɺʠʨʦʙʥʠʮʪʚʦ ʜʝʷʢʠʭ ʚʠʨʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʪʘ ʧʦʙʫʪʽ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʤʝʪʦʜʦʤ ʰʪʘʤʧʫʚʘʥʥʷ (ʭʦʣʦʜʥʠʤ, ʛʘʨʷʯʠʤ, ʚʘʢʫʫʤ 

ʰʪʘʤʧʫʚʘʥʥʷʤ) ʟ ʣʠʩʪʘ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʟ ʚʪʦʨʠʥʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ 

ʥʝ ʟʥʘʡʰʣʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʾʾ ʝʢʦʥʦʤʽʯʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ. ʆʢʨʽʤ ʮʴʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʧʽʜʽʛʨʽʚʦʤ ʻ ʥʝʙʝʟʧʝʯʥʦʶ 

ʜʣʷ ʜʦʚʢʽʣʣʷ, ʥʝʙʝʟʧʝʢʘ ʚʠʢʣʠʢʘʥʘ ʚʠʜʽʣʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʪʢʠʭ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ [41,205,238,353]. 
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ʋ ʨʦʙʦʪʘʭ [401-405] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʘʜʩʦʨʙʝʥʪʫ ʥʘʬʪʦʚʤʽʱʫʶʯʠʭ ʨʽʜʠʥ ʚʽʜʭʦʜʠ ʧʣʽʚʢʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʦʣʽʦʣʝʬʽʥʽʚ ʪʘ ʽʥʰʠʭ ʧʦʣʽʤʝʨʽʚ - ʚ ʷʢʦʩʪʽ ʚôʷʞʫʯʦʛʦ, ʘ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ, 

ʥʘʧʨʠʢʣʘʜ, - ʚʽʜʭʦʜʠ çʊʝʪʨʘ-ʇʘʢè ʫʧʘʢʦʚʢʠ, ʜʝʨʝʚʥʫ ʪʠʨʩʫ ʽ ʮʝʣʶʣʦʟʫ. 

 ʋ ʨʦʙʦʪʽ [406] ʦʪʨʠʤʘʥʽ ʨʽʟʥʽ ʧʦʣʽʤʝʨʥʦ-ʧʘʧʝʨʦʚʽ ʢʦʤʧʦʟʠʪʠ ʟ ʚʽʜʭʦʜʽʚ 

ʫʧʘʢʦʚʢʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʧʦʢʩʠʜʥʠʭ 

ʢʦʤʧʦʟʠʪʽʚ ʟʘ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʜʦ ʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʟ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ [407]. 

ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʙʽʦʣʦʛʽʯʥʦ ʜʝʛʨʘʜʫʶʪʴ, ʥʘ ʦʩʥʦʚʽ 

ʚʪʦʨʠʥʥʦʛʦ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʽ ʧʨʠʨʦʜʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʜʝʨʝʚʥʦʾ ʤʫʢʠ, ʨʠʩʦʚʦʛʦ ʣʫʰʧʠʥʥʷ ʽ ʣʫʟʛʠ ʛʨʝʯʢʠ) [408]. 

ʆʧʠʩʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʧʣʘʩʪʠʢʽʚ (ʧʦʣʽʤʝʨ-ʧʽʱʘʥʘ ʧʣʠʪʢʘ, ʙʨʫʢʽʚʢʘ, ʯʝʨʝʧʠʮʷ) [409]. 

ɽʬʝʢʪʠʚʥʠʤ ʚ ʧʝʨʝʨʦʙʮʽ ʚʽʜʭʦʜʽʚ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʜʝʨʝʚʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʧʦʣʽʤʝʨʽʚ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʧʽʜʣʦʛʦʚʠʡ 

ʥʘʩʪʠʣ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ, ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʚʪʦʨʠʥʥʦʛʦ 

ʧʦʣʽʝʪʠʣʝʥʫ ʪʘ ʤʦʜʠʬʽʢʘʪʦʨʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʣʠʪ ʥʘ ʦʩʥʦʚʽ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ 

ʩʤʦʣ, ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʦʟʠʪ ʥʝ ʤʽʩʪʷʪʴ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ [410-413]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʢʦʪʨʝ ʚʠʣʫʯʝʥʝ ʟʽ ʩʢʣʘʜʫ ʧʦʣʽʤʝʨ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʡʰʣʦ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʽʥʪʝʨôʻʨʽ, ʫ ʜʠʟʘʡʥʽ 

ʤʝʙʣʽʚ ʽ ʫʣʘʰʪʫʚʘʥʥʽ ʤʘʣʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ [414]. 

ʆʪʨʠʤʘʥʦ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʷʢʦʩʪʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [415, 416]. 

ʋ ʨʦʙʦʪʘʭ [417-419] ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʜʦʩʪʽʡʢʠʭ 

ʜʝʨʝʚ'ʷʥʦ-ʧʦʣʽʤʝʨʥʠʭ ʧʣʠʪ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʧʦʜʨʽʙʥʝʥʠʭ ʚʽʜʭʦʜʽʚ ʇɽʊʌ-ʧʣʷʰʦʢ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ  ʧʽʜʧʨʠʻʤʩʪʚ ʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʇɺʍ. ʂʦʤʧʦʟʠʪ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʪʘ ʧʘʢʫʚʘʣʴʥʽʡ ʛʘʣʫʟʷʭ [420-423]. 
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1.5.5.4 ɺʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ 

ɺʽʜʦʤʦ, ʱʦ ʟʘʧʦʚʥʶʚʘʯʽ ʩʢʣʘʜʘʶʪʴ 75 % ʚʽʜ ʤʘʩʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ. 

ʉʘʤʝ ʪʦʤʫ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʷʢʽʩʪʴ ʤʘʶʪʴ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʪʦʚʦʛʦ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ. ʈʘʥʽʰʝ ʥʘʧʦʚʥʶʚʘʯʽ ʨʦʟʛʣʷʜʘʣʠ ʷʢ 

ʽʥʝʨʪʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʝʢʦʥʦʤʽʾ ʮʝʤʝʥʪʫ ʪʘ ʧʽʩʢʫ. ɿʘ ʩʫʯʘʩʥʦʶ 

ʜʫʤʢʦʶ, ʥʘʧʦʚʥʶʚʘʯʽ ʻ ʤʘʪʝʨʽʘʣʘʤʠ ʟ ʬʽʟʠʯʥʠʤʠ, ʭʽʤʽʯʥʠʤʠ, ʪʝʧʣʦʪʝʭʥʽʯʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʧʦʩʦʙʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʧʦʚʥʝʥʠʭ ʥʠʤʠ ʮʝʤʝʥʪʥʠʭ ʩʫʤʽʰʝʡ. 

ʇɽʊʌ-ʚʽʜʭʦʜʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʥʘʩʠʯʝʥʠʭ 

ʧʦʣʽʝʬʽʨʥʠʭ ʩʤʦʣ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʙʝʪʦʥʫ 

[424-428] ʇʣʘʩʪʽʚʮʽ, ʦʪʨʠʤʘʥʽ ʟ ʇɽʊʌ-ʧʣʷʰʦʢ, ʚʥʦʩʷʪʴ ʫ ʮʝʤʝʥʪʥʽ ʽ ʙʫʜʽʚʝʣʴʥʽ 

ʩʫʤʽʰʽ [429-434]; ʘʙʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʠ [419]. ɺʽʜʭʦʜʠ ʇɽʊʌ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʽʜ ʯʘʩ ʩʠʥʪʝʟʫ ʧʦʣʽʫʨʝʪʘʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ [431], ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʫ ʩʠʩʪʝʤʽ ʩʪʘʣʝʚʠʭ ʝʣʘʩʪʦʤʝʨʥʠʭ ʩʝʥʜʚʽʯ-ʧʣʘʩʪʠʥ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʤʦʩʪʽʚ [55]. 

ɺʠʛʦʪʦʚʣʝʥʦ ʧʦʣʽʤʝʨʥʠʡ ʙʝʪʦʥ ʥʘ ʦʩʥʦʚʽ ʚʪʦʨʠʥʥʦʛʦ ʥʝʦʯʠʱʝʥʠʭ ʇɽʊʌ 

ʚʽʜʭʦʜʽʚ. ʆʪʨʠʤʘʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʙʝʪʦʥ ʧʽʩʣʷ ʦʜʥʽʻʾ ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ ʤʘʚ ʥʘ 22 % 

ʙʽʣʴʰʝ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ, ʷʢ ʟʚʠʯʘʡʥʠʡ ʮʝʤʝʥʪʥʠʡ ʙʝʪʦʥ [435] 

ɯʟ ʚʽʜʭʦʜʽʚ ʇɽʊʌ ʧʣʷʰʦʢ ʻ ʚʠʨʦʙʣʷʶʪʴ ʚʦʣʦʢʥʘ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ, ʢʦʪʨʽ 

ʟʘʧʦʙʽʛʘʶʪʴ ʧʦʰʠʨʝʥʥʶ ʪʨʽʱʠʥʠ ʧʽʜ ʯʘʩ ʫʩʘʜʢʠ [46,436-444]. 

ɺʽʜʦʤʦ, ʱʦ ʜʽʷ ʚʦʛʥʶ ʥʘ ʙʝʪʦʥ ʚʠʢʣʠʢʘʻ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ 

ʧʦʣʽʤʝʨʥʠʭ ʚʦʣʦʢʦʥ ʧʦʢʨʘʱʫʻ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ: ʧʽʩʣʷ ʟʛʦʨʘʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʩʪʚʦʨʶʶʪʴʩʷ ʧʦʨʦʞʥʠʥʠ  ʧʦʚʽʪʨʷʥʽ ʢʘʥʘʣʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʧʘʨʦʚʫʚʘʪʠ ʚʦʜʫ. ʎʝ ʟʘʧʦʙʽʛʘʻ ʟʙʽʣʴʰʝʥʥʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ, ʱʦ ʤʦʞʝ 

ʟʨʫʡʥʫʚʘʪʠ ʙʝʪʦʥ. ʊʦʤʫ ʥʠʟʴʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʩʪʘʪʠ 

ʧʝʨʝʚʘʛʦʶ ʘʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʧʦʣʽʤʝʨʥʠʤʠ ʚʦʣʦʢʥʘʤʠ [437,442-444]. 

Wang ʪʘ ʽʥ. [411,431] ʧʦʢʘʟʘʣʠ, ʱʦ ʙʝʪʦʥʥʠʡ ʢʦʤʧʦʟʠʪ, ʱʦ ʤʽʩʪʠʪʴ ʇɽʊʌ 

ʚʦʣʦʢʥʘ, ʜʝʤʦʥʩʪʨʫʻ ʢʨʘʱʫ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʥʽʞ ʟʚʠʯʘʡʥʠʡ ʙʝʪʦʥ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʧʦʚʥʶʶʯʽ ʘʛʝʥʪʠ ʜʝʰʝʚʰʽ, ʥʽʞ ʮʝʤʝʥʪ, ʪʦʤʫ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʜʦʜʘʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʮʝʤʝʥʪʥʽ ʢʦʤʧʦʟʠʮʽʾ ʤʘʻ 

ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʽʪ ʫ ʜʘʥʦʤʫ 
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ʥʘʧʨʷʤʢʫ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʧʨʘʛʥʝʥʥʷ ʜʦʜʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʽ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʮʝʤʝʥʪʫ ʡ ʥʘʧʦʚʥʶʚʘʯʽʚ ʫ ʙʝʪʦʥʽ. 

ɺʽʜʦʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʫ ʤʘʻ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʥʘʧʦʚʥʶʚʘʯʝʤ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʮʝʤʝʥʪʥʦʾ ʩʫʤʽʰʽ. ʅʘʡʢʨʘʱʝ ʟôʻʜʥʘʥʥʷ ʤʘʶʪʴ 

ʥʘʧʦʚʥʶʚʘʯʽ, ʢʦʪʨʽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʤʽʰʽ ʧʨʦʥʠʢʥʫʪʠ ʚʩʝʨʝʜʠʥʫ. ʇʨʦʪʝ ʧʦʣʽʤʝʨʥʽ 

ʚʦʣʦʢʥʘ ʚʦʣʦʜʽʶʪʴ ʧʦʛʘʥʦʶ ʟʤʦʯʫʚʘʥʽʩʪʶ ʧʦʚʝʨʭʥʽ ʽ ʟʯʝʧʣʝʥʥʷʤ ʽʟ ʩʢʣʘʜʦʚʠʤʠ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ [45,440,443]. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʽ ʨʝʯʦʚʠʥʠ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʮʝʤʝʥʪʥʦʾ ʩʫʤʽʰʽ, ʪʦʤʫ ʭʽʤʽʯʥʝ ʟʯʝʧʣʝʥʥʷ ʟ 

ʩʫʤʽʰʰʶ ʪʝʞ ʚʽʜʩʫʪʥʻ [440]. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʧʨʦʧʦʥʫʶʪʴ ʣʠʰʝ ʟʤʽʥʠ 

ʫ ʬʦʨʤʽ ʧʦʣʽʤʝʨʥʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʞʛʫʪʽʚ, ʛʘʯʝʯʢʽʚ, 

ʩʧʽʨʘʣʝʡ ʽ ʭʚʠʣʴ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʛʘʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʽ ʪ. ʧ. [43,44,420,429,434]. 

ɯʟ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ [42,44,45,425-429] 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʙʣʝʤʘ ʟʯʝʧʣʝʥʥʷ ʚ ʛʝʪʝʨʦʛʝʥʥʽʡ ʩʠʩʪʝʤʽ (ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ - 

ʧʦʣʽʤʝʨ) ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʨʽʰʝʥʘ, ʪʦʤʫ ʡ ʥʘʜʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ. 

ʂʦʨʠʩʪʴ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʜʦʨʦʞʥʴʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ 

ʧʦʜʚʽʡʥʘ ʽ ʜʣʷ ʝʢʦʣʦʛʽʾ, ʽ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ, 

ʢʦʪʨʽ ʧʦʪʨʝʙʫʶʪʴ ʫʪʠʣʽʟʘʮʽʾ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʢʨʠʪʪʷ ʟʥʠʞʫʻʪʴʩʷ ʟ 160 ʦʉ ʜʦ 120 ʦʉ, ʱʦ ʩʧʨʠʷʻ 

ʟʥʘʯʥʽʡ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ, ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʟʥʠʞʫʶʪʴʩʷ, ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʨʦʛʠ ʟʨʦʩʪʘʻ, ʜʦ ʪʦʛʦ ʞ ʟ ʯʘʩʦʤ, ʽʟ ʧʦʷʚʦʶ ʚ ʘʩʬʘʣʴʪʽ ʪʨʽʱʠʥ, ʨʝʤʦʥʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʥʘʛʨʽʚʘʥʥʷ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʧʣʘʩʪʠʢʘ [198,425,441,443]. 

  

1.6 ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʝ ʪʘ ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ 

 

 

ʈʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʚʽʜʭʦʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ 

ʩʧʦʞʠʚʘʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ ʪʨʫʜʥʦʱʘʤʠ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʤʠ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ 

ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 1.4. 
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ʊʘʙʣʠʮʷ 1.4. 

ʇʦʨʽʚʥʷʥʥʷ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʩʥʦʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʱʦ ʤʽʩʪʷʪʴ ʧʦʣʽʤʝʨʠ [19,20,35-

40,104,106,137,140,155,177,199,316,330,331,335,362,370,376,380,385,411-445] 

ʇʦʢʘʟʥʠʢʠ 
ʊʝʭʥʦʣʦʛʽʷ 

ʨʝʮʠʢʣʽʥʛ 

(ʤʝʭʘʥʽʯʥʠʡ)  
ʩʧʘʣʶʚʘʥʥʷ ʧʽʨʦʣʠʟ 

ʧʣʘʟʤʦʚʘ 

ʛʘʟʠʬʽʢʘʮʽʷ 
ʂʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ, ʤʣʥ. 

ʛʨʥ. 
17-58 

670 ï 975 520-730  740-920 

ɺʘʨʪʽʩʪʴ ʘʨʝʥʜʠ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ, ʪʠʩ.ʛʨʥ./ ʨʽʢ 
180 320 480 320 

ɺʘʨʪʽʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ, 

ʛʨʥ./ʪ 
210-380 

400 - 670 340 - 600 1020 - 1280 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, 

ʛʨʥ./ʪ 
450-760 

810 - 1100 760 - 1050 1100 - 1520 

ɽʢʦʣʦʛʯʥʽ ʧʣʘʪʝʞʽ, ʛʨʥ./ʪ 2,8 44 39 12 
ɼʦʭʦʜʠ, ʛʨʥ./ʪ 537 486 421 128 

ɽʥʝʨʛʦʟʘʪʨʘʪʠ, ʢɺʪ-ʛʦʜ/ʪ 12-38 50-75 50-75 225-450 
ʅʝʦʙʭʽʜʥʘ ʧʣʦʱʘ, ʤ2/ʪ 0,03-0,05 0,1 - 0,2 0,15 ï 0,3 0,1 ï 0,2 

ɽʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʉʪʫʧʽʥʴ ʽ ʪʝʨʤʽʥʠ 

ʟʥʝʰʢʦʜʞʝʥʥʷ (ʧʝʨʝʨʦʙʢʠ) 

ʇʝʨʝʨʦʙʢʘ 

ʚʽʜ 18 ʭʚ. ʜʦ 

42 ʭʚ. 

ʇʦʚʥʝ ʟʥʝʰʢʦ-

ʜʞʝʥʥʷ ʟʘ 1 

ʛʦʜʠʥʫ 

ʇʦʚʥʝ ʟʥʝʰʢʦ-

ʜʞʝʥʥʷ ʟʘ 1 

ʛʦʜʠʥʫ 

ʇʦʚʥʝ ʟʥʝʰʢʦ-

ʜʞʝʥʥʷ ʟʘ 1 ʛʦʜʠʥʫ 

ʅʘʷʚʥʽʩʪʴ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, % ʚʽʜ ʤʘʩʠ 

ʚʽʜʭʦʜʽʚ 

2-4 (ʰʣʘʤ, 

ʧʦʣʽʤʝʨʥʠʡ 

ʧʠʣ)  

23 ï 28 (ʟʦʣʘ -

ʰʣʘʢ) 

25 ï 30, 

(ʢʦʢʩʦʚʠʡ 

ʟʘʣʠʰʦʢ) 

15ï20 

ʜʨʽʙʥʦ- 

ʜʠʩʧʝʨʩʥʠʡ ʧʠʣ, 

ʘʝʨʦʟʦʣʽ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ 

ɿʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʫ 
ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʩʫʪʥʻ 

ʰʣʘʢʦʚʽʜʚʘʣ 
ʢʦʢʩʦʚʠʡ 

ʟʘʣʠʰʦʢ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ 
ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʥʝʤʘʻ ʥʝʤʘʻ 

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʫ ʤʝʞʘʭ ʥʦʨʤ ʫ ʤʝʞʘʭ ʥʦʨʤ ʚʘʞʢʽ ʤʝʪʘʣʠ 

ʇʨʦʜʫʢʮʽʷ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ 

ɽʥʝʨʛʠʷ ʚʠʨʦʙʣʝʥʦʾ ʧʘʨʠ, 

ʄɺʪ-ʛʦʜ/ʪ 
- 1,60 1,20 - 

ɽʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʄɺʪ-ʛʦʜ/ʪ - 0,40 0,30 0,5 
ɯʥʰʘ ʚʪʦʨʩʠʨʚʠʥʘ, % ʚʽʜ 

ʤʘʩʠ ʚʽʜʭʦʜʽʚ 
- - 5- 10 15-20 

ʂʘʣʦʨʽʡʥʽʩʪʴ ʩʠʥʪʝʟ-ʛʘʟʫ, 

ʄɼʞ/ʤ3 
- - 12- 30 1,5 ï 12,5 

ʆʢʫʧʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʨʦʢʠ 
0,5-1 1,5-3 3- 6 5-10 

ʂʂɼ, % 96-98 30 88-90 80-90  

 

1. ɿʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ ʤʝʪʦʜʦʤ ʩʧʘʣʶʚʘʥʥʷ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʠʟʴʢʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʘʣʝ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 
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ʟʘ ʚʠʜʘʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʪʦʜʦʤ ʧʽʨʦʣʽʟʫ, ʱʦ ʻ  ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ 

ʤʝʪʦʜʫ ʫʪʠʣʽʟʘʮʽʾ [26,47,395].  

2. ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʧʘʣʶʚʘʥʥʷ ʽ ʧʣʘʟʤʦʚʦʾ ʛʘʟʠʬʽʢʘʮʽʾ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʪʨʽʙʥʘ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʘ ʦʯʠʩʪʢʘ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʦʯʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʽʦʢʩʠʥʽʚ ʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ 

ʚʠʢʠʜʥʠʭ ʛʘʟʘʭ ʻ ʟʥʘʯʥʦ ʚʠʱʦʶ ʟʘ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ, ʙʝʟʧʝʯʥʽ ʟʥʘʯʝʥʥʷ. ʑʦʙ ʜʦʩʷʛʪʠ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʥʽʚ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʥʦʨʤ - 0,1 ʥʛ / ʤ3, ʤʘʻ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʦ çʧʨʘʚʠʣʦ ʜʚʦʭ ʩʝʢʫʥʜè. ɿʛʽʜʥʦ ʟ çʧʨʘʚʠʣʦʤè ʚʽʜʭʽʜʥʽ ʛʘʟʠ ʜʣʷ 

ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʝʥʥʷ ʜʽʦʢʩʠʥʽʚ ʧʦʚʠʥʥʽ ʧʝʨʝʙʫʚʘʪʠ ʚ ʢʘʤʝʨʽ ʩʧʘʣʶʚʘʥʥʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʥʠʞʯʝ 850 Áʉ ʟ ʚʤʽʩʪʦʤ ʢʠʩʥʶ ʥʝ ʤʝʥʰʝ 6 %, ʧʨʦʪʷʛʦʤ 2-ʭ ʩʝʢʫʥʜ 

[ʂʦʥʚʝʥʮʽʷ ɭʉ]. ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ, ʪʝʭʥʦʣʦʛʽʷ ʧʽʨʦʣʽʟʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʟʘ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ 850 Áʉ, ʻ ʙʽʣʴʰ ʚʠʛʽʜʥʦʶ ʟʘ ʪʝʭʥʦʣʦʛʽʾ ʩʧʘʣʶʚʘʥʥʷ ʪʘ ʛʘʟʠʬʽʢʘʮʽʾ, ʪʘʢ 

ʷʢ ʾʾ ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚʠʢʠʜʥʠʭ ʛʘʟʽʚ ʫ 

ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʢʘʤʝʨʠ ʩʧʘʣʶʚʘʥʥʷ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ çʧʨʘʚʠʣʦ ʜʚʦʭ ʩʝʢʫʥʜè 

[163]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʨʦʙʠ ʧʨʦʚʝʜʝʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʽʚ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʦʧʘʣʶʚʘʥʥʷ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ, ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʥʽʚ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ. 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ ʚ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʜʽʦʢʩʠʥʠ ʧʦʚʪʦʨʥʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʽ ʾʭ ʫʪʚʦʨʝʥʥʷ ʚʞʝ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʛʘʣʦʛʝʥʦʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʦʣʽʤʝʨʘʭ, ʷʢʽ ʫʪʠʣʽʟʫʶʪʴ. ɹʽʣʴʰʝ ʪʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʚʠʛʣʷʜʽ ʛʘʟʽʚ ʪʘ ʘʝʨʦʟʦʣʽʚ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʪʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ [330]. 

3. ʑʦʜʦ ʫʤʦʚ ʚ ʋʢʨʘʾʥʽ, ʪʦ ʪʝʭʥʦʣʦʛʽʾ ʧʽʨʦʣʽʟʫ ʽ ʧʣʘʟʤʦʚʦʾ ʛʘʟʠʬʽʢʘʮʽʾ 

ʧʨʦʡʰʣʠ ʘʧʨʦʙʘʮʽʶ ʣʠʰʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ, ʚ ʧʦʦʜʠʥʦʢʠʭ 

ʚʠʧʘʜʢʘʭ, ʥʘ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʘʣʝ ʥʝ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

4 ɿ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʧʽʨʦʣʽʟ, ʟʘ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷʤ, ʚʘʨʪʽʩʪʶ 

ʧʝʨʝʨʦʙʢʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʟʥʘʯʥʦ ʜʦʨʦʞʯʠʡ ʟʘ ʨʦʟʛʣʷʥʫʪʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʧʘʣʶʚʘʥʥʷ, ʧʣʘʟʤʦʚʦʾ ʛʘʟʠʬʽʢʘʮʽʾ, ʨʝʮʠʢʣʽʥʛʫ. ɿʘ ʩʪʫʧʝʥʝʤ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʷ ʧʽʨʦʣʽʟʫ ʧʝʨʝʚʝʨʰʫʻ ʪʝʭʥʦʣʦʛʽʶ ʩʧʘʣʶʚʘʥʥʷ, ʘʣʝ ʧʦʩʪʫʧʘʻʪʴʩʷ 
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ʧʣʘʟʤʦʚʽʡ ʛʘʟʠʬʽʢʘʮʽʾ ʪʘ ʤʝʭʘʥʽʯʥʦʤʫ ʨʝʮʠʢʣʽʥʛʫ. ʆʜʥʘʢ ʪʝʭʥʦʣʦʛʽʷ ʧʣʘʟʤʦʚʦʾ 

ʛʘʟʠʬʽʢʘʮʽʾ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ.  

5. ʊʝʭʥʦʣʦʛʽʾ ʧʽʨʦʣʽʟʫ ʪʘ ʨʝʮʠʢʣʽʥʛʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʪʦʜʫ ʩʧʘʣʶʚʘʥʥʷ, 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʢʦʨʠʩʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʝʘʣʽʟʘʮʽʾ.  

6. ɿ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʥʘʡʯʠʩʪʽʰʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ, ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ, ʥʘʡʤʝʥʰ ʚʠʪʨʘʪʥʦʶ ʻ ʪʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ. ʇʨʦʮʝʩ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴ ʜʝʩʪʨʫʢʮʽʶ ʧʦʣʽʤʝʨʽʚ ʯʠ ʚʠʜʽʣʝʥʥʷ ʟ 

ʥʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡ ʚʠʭʦʜʫ ʜʽʦʢʩʠʥʽʚ, ʫʪʚʦʨʝʥʥʷ ʘʝʨʦʟʦʣʽʚ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʠʩʦʢʦʪʦʢʩʠʯʥʦʾ ʟʦʣʠ ʪʘ ʰʣʘʢʫ. ʇʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʽʥʽʤʘʣʴʥʽ ʪʝʨʤʽʥʠ (ʚʽʜ 18 ʭʚ. 

ʜʦ 42 ʭʚ.) ʧʨʦʮʝʩʘʤʠ ʪʘ ʥʝʜʦʨʦʛʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ (ʷʢʝ ʻ ʫ ʩʝʨʽʡʥʦʤʫ ʚʠʧʫʩʢʫ ʚ 

ʋʢʨʘʾʥʽ), ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʷʢ ʨʫʯʥʦʤʫ, ʪʘʢ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʢʝʨʫʚʘʥʥʶ. 

ʅʘ ʧʨʘʢʪʠʮʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʙʘʣʘʥʩʦʚʘʥʽ. ʊʦʤʫ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʪʘʙʣʠʮʽ 1.4 ʪʘ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [20,39,104,106,137,140,155,199,316, 

323,330,331,335,362,370,376,385,444] ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʠʙʦʨʫ 

ʪʝʭʥʦʣʦʛʽʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ  1.5. ʋ ʜʘʥʽʡ 

ʪʘʙʣʠʮʽ ʜʣʷ ʨʽʟʥʦʛʦ ʪʠʧʫ ʧʦʣʽʤʝʨʽʚ ʚʢʘʟʘʥʦ ʥʘʡʢʨʘʱʠʡ (++), ʤʦʞʣʠʚʠʡ (+) ʽ ʥʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ (-) ʰʣʷʭʠ ʧʦʚʦʜʞʝʥʥʷ. 

ʊʘʙʣʠʮʷ 1.5 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʩʧʦʩʦʙʠ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ  

ʊʠʧ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 
ʈʝʮʠʢʣʽʥʛ 

(ʧʦʚʪʦʨʥʘ 

ʧʝʨʝʨʦʙʢʘ) 

ʍʽʤʽʯʥʘ ʧʝʨʝʨʦʙʢʘ 

(ʛʘʟʠʬʽʢʘʮʽʷ, 

ʨʦʟʢʣʘʜʘʥʥʷ) 
ʇʽʨʦʣʽʟ 

ʉʧʘʣʶʚʘʥʥʷ ʽʟ 

ʦʪʨʠʤʘʥʥʷʤ 

ʝʥʝʨʛʽʾ 

ɺʽʜʩʦʨʪʦʚʘʥʽ ʧʦʣʽʤʝʨʠ ʦʜʥʦʛʦ ʪʠʧʫ ++ + + + 

ʉʫʤʽʰ ʧʦʣʽʤʝʨʽʚ ++ ++ + - 

ʇʦʣʽʤʝʨʠ ʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʘʭ ++ - ++ - 

ʉʫʤʽʰ ʧʦʣʽʤʝʨʽʚ ʟ ʧʘʧʝʨʦʤ, 

ʤʝʪʘʣʦʤ ʪʘ ʽʥʰʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ 
+ - ++ - 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ɺʨʘʭʦʚʫʶʯʠ ʘʥʘʣʽʟ ʩʪʘʥʫ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʚ ʋʢʨʘʾʥʽ, ʚ 

ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʩʧʦʞʠʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʥʘʜʘʣʽ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʚʠʧʝʨʝʜʞʫʶʯʠ ʪʝʤʧʠ ʾʭ ʧʝʨʝʨʦʙʢʠ. ʎʝ ʧʨʠʟʚʝʜʝ ʜʦ 
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ʟʘʛʦʩʪʨʝʥʥʷ ʤʝʜʠʢʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʣʶʜʠʥʫ ʽ ʦʙ'ʻʢʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʫʪʚʦʨʶʚʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɼʦ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʛʽʜʨʦʩʬʝʨʠ ʧʦʣʽʤʝʨʘʤʠ, ʢʦʪʨʘ ʥʘʙʫʣʘ 

ʬʦʨʤʠ ʫ ʚʠʛʣʷʜʽ ʧʦʷʚʠ ʩʝʤʠ ʜʨʝʡʬʫʶʯʠʭ ʦʩʪʨʦʚʽʚ, ʜʦʜʘʣʘʩʴ ʧʨʦʙʣʝʤʘ ʤʽʢʨʦ 

ʧʣʘʩʪʠʢʘ. ʄʽʢʨʦ ʧʣʘʩʪʠʢ ʫʩʶʜʠ - ʫ ʚʦʜʽ, ʣʴʦʜʦʚʠʢʘʭ, ˇʨʫʥʪʘʭ, ʧʦʚʽʪʨʽ, ʨʦʩʣʠʥʥʠʭ ʽ 

ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ  ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ɺʧʣʠʚ ʡʦʛʦ 

ʪʽʣʴʢʠ ʧʦʯʘʣʠ ʚʠʚʯʘʪʠ, ʘʣʝ ʡ ʪʝ, ʱʦ ʚʞʝ ʚʽʜʦʤʦ, ʚʠʚʦʜʠʪʴ ʧʨʦʙʣʝʤʫ ʫ ʨʘʥʛ ʩʚʽʪʦʚʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʥʘʩʣʽʜʢʦʤ ʷʢʦʾ ʤʦʞʝ ʩʪʘʪʠ ʧʦʚʥʘ ʜʝʛʨʘʜʘʮʽʷ ʚʩʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʦʩʬʝʨʠ ʪʘ ʚʠʤʠʨʘʥʥʷ ʣʶʜʩʪʚʘ ʷʢ ʾʾ ʩʢʣʘʜʦʚʦʾ. 

ʇʨʦʙʣʝʤʘ ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʪʠʭ ʦʙôʻʤʘʭ, ʫ ʷʢʠʭ ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʩʴʦʛʦʜʥʽ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʦʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʘʭ ʟʥʠʱʝʥʥʷ (ʟʘʭʦʨʦʥʝʥʥʷ, ʩʧʘʣʶʚʘʥʥʷ, ʬʦʪʦ-, ʙʽʦʜʝʩʪʨʫʢʮʽʾ) ʘʙʦ 

ʨʦʟʢʣʘʜʘʥʥʷ (ʧʽʨʦʣʽʟ, ʛʽʜʨʦʣʽʟ, ʛʘʟʠʬʽʢʘʮʽʷ, ʢʨʝʢʽʥʛ, ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ). ʆʩʥʦʚʥʠʤʠ 

ʩʪʨʠʤʫʶʯʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʩʪʫʧʘʶʪʴ: ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʷʢ ʧʽʜ ʯʘʩ ʚʪʽʣʝʥʥʷ ʧʨʦʝʢʪʽʚ 

ʫ ʞʠʪʪʷ, ʪʘʢ ʽ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ; ʤʘʪʝʨʽʘʣʦ- ʪʘ ʨʝʩʫʨʩʦʻʤʢʽʩʪʴ; ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʫʚʦʨʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ; ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ, ʟʥʠʱʝʥʥʷ ʯʠ 

ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʧʦʣʽʛʦʥʘʭ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʪʦʨʠʥʥʘ ʧʝʨʝʨʦʙʢʘ ʤʝʭʘʥʽʯʥʠʤ ʰʣʷʭʦʤ, ʻ ʥʘʡʙʽʣʴʰ 

ʧʨʠʡʥʷʪʥʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʘʤʠ ʚʠʣʫʯʝʥʠʤʠ ʟ ʊʇɺ ʚ ʋʢʨʘʾʥʽ. ʎʝʡ 

ʩʧʦʩʽʙ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʨʦʛʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ. ɯʟ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʚ ʋʢʨʘʾʥʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʥʮʝʚʠʤ 

ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʦʙʢʠ ʻ ʧʦʣʽʤʝʨʥʽ ʛʨʘʥʫʣʠ ʘʙʦ ʬʣʝʢʩʠ, ʢʦʪʨʽ ʻ ʣʠʰʝ ʧʨʦʤʽʞʥʠʤ 

ʧʨʦʜʫʢʪʦʤ, ʥʝʧʨʠʜʘʪʥʠʤ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʞʦʜʥʽʡ ʩʬʝʨʽ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʂʨʽʤ ʪʦʛʦ, ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʝʨʝʨʦʙʢʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʥʢʫ 

ʋʢʨʘʾʥʠ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʣʠʰʝ ʚ ʤʽʩʮʷʭ ʚʝʣʠʢʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʦʩʽʙ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʤʘʣʠʤ ʙʽʟʥʝʩʦʤ. 

ʊʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʦʩʥʦʚʘʥʦʾ ʥʘ ʤʝʭʘʥʽʯʥʽʡ ʧʝʨʝʨʦʙʮʽ ʟ ʦʜʝʨʞʘʥʥʷʤ 



82 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʥʝ 

ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʚʩʝʙʽʯʥʝ ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʙʽʦʩʬʝʨʫ 

ʪʘ ʣʶʜʠʥʫ, ʷʢ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ, ʪʘʢ 

ʽ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʭʦʜʽʚ.  

ʇʨʦʚʽʜʥʽ ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ (ɸʤʽʥʦʚʘ ɻ. ʌ., ɺʘʤʙʦʣʴ ɺ. ɺ., ɻʘʨʢʘʚʠʡ ʉ. ɯ., 

ɻʦʨʦʭ ʅ. ʇ., ɼʤʠʪʨʫʭʘ ʅ. ʄ., ɽʨʩʪʝʥʶʢ ɻ. ʄ., ʂʣʽʥʢʦʚ ʆ. ʉ., ʂʦʩʪʝʥʢʦ ɸ. ɯ., 

ʂʨʠʚʦʰʝʡ ɺ. ʄ., ʃʝʦʥʝʥʢʦ ʆ.ɹ., ʄʘʣʴʦʚʘʥʠʡ ʄ. ʉ., ʄʽʟʶʢ ʄ. ɯ., ʄʽʢʫʣʴʦʥʦʢ ɯ. ɺ., 

ʄʦʢʽʻʥʢʦ ɸ. ɺ., ʄʦʣʯʘʥʦʚʘ ɸ.ɺ., ʄʫʜʨʠʡ ɯ. ɺ., ʇʨʦʢʦʧʦʚ ɺ. ʆ., ʉʘʤʦʡʣʽʢ ʄ. ʉ., 

ʉʣʘʙʠʡ ɺ. ɻ., ʉʪʘʥʢʝʚʠʯ ɺ. ɺ., ʊʝʪʝʥʴʦʚʘ ɯ. ʆ., ʊʨʘʭʪʝʥʙʝʨʛ ɯ. ʄ., ʐʝʚʯʝʥʢʦ ʄ. ɺ., 

ʑʝʨʙʘʥʴ ʄ.ɻ. ʪʘ ʽʥ.) ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ, ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʾʭ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʴ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʦʙʭʽʜʥʦʶ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʮʠʤ 

ʥʘʧʨʷʤʢʦʤ ʥʝ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

[10,21,33,34,40,42,47,48,52,54,69,70,84,85,89,95,116,133,134,145,220,232,234,257,261,

277,278,280,283,286,300,301,305,311,365,371,386-390,396,397,423-426,433-436,438-

440,442]. 

 

 

 



83 

ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀ ʊɸ ʆɹʉʗɻ ɼʆʉʃɯɼɾɽʅʔ 

2.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʦʙ'ʻʢʪʽʚ ʽ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ 

 

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʦʛʣʷʜʫ ʥʘʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ, ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ, ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʎʝ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʦʙôʻʢʪʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʝʪʦʜʠʯʥʘ ʦʩʥʦʚʘ ʚʠʙʦʨʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʙʦʪʠ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʂʦʜʝʢʩʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʜʨʘè, çʇʨʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʧʨʘʚʦʧʦʨʫʰʝʥʥʷè; ɿʘʢʦʥʘʭ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè; çʇʨʦ ʨʘʪʠʬʽʢʘʮʽʶ ʋʛʦʜʠ 

ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʽ ʾʭʥʽʤʠ ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ, ʟ 

ʽʥʰʦʾ ʩʪʦʨʦʥʠè; çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè; çʇʨʦ 

ʦʮ̔ʥʢʫ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷè; çʇʨʦ ʩʪʨʘʪʝʛʽʯʥʫ ʝʢʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫè; çʇʨʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷè; çʇʨʦ 

ʤʝʪʘʣʦʙʨʫʭʪè; çʇʨʦ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠè; çʇʨʦ ʙʣʘʛʦʫʩʪʨʽʡ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè; çʇʨʦ ʚʝʪʝʨʠʥʘʨʥʫ ʤʝʜʠʮʠʥʫè; çʇʨʦ ʣʽʮʝʥʟʫʚʘʥʥʷ ʚʠʜʽʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè; çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè; çʇʨʦ ʧʦʙʽʯʥʽ 

ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè; 

çʇʨʦ ʚʠʣʫʯʝʥʥʷ ʟ ʦʙʽʛʫ, ʧʝʨʝʨʦʙʢʫ, ʫʪʠʣʽʟʘʮʽʶ, ʟʥʠʱʝʥʥʷ ʘʙʦ ʧʦʜʘʣʴʰʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʷʢʽʩʥʦʾ ʪʘ ʥʝʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾè; ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 08.11.2017  ̄820 çʇʨʦ ʩʭʚʘʣʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʜʦ 2030 ʨʦʢʫè ʪʘ ʽʥ., ʷʢʠʤʠ ʚʠʟʥʘʯʝʥʦ 

ʢʦʥʢʨʝʪʥʽ ʟʘʚʜʘʥʥʷ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʛʦʣʦʚʥʦʾ ʤʝʪʠ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ 

ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ, ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʙʫʣʦ ʦʙʨʘʥʦ: 
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Å ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ. 

Å ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʽʟ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʙʝʟ (ʟʽ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʚʽʜ ʥʠʭ ʜʦ ʤʝʞʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ. 

Å ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʨʦʙʥʠʮʪʚʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʙʝʟ 

(ʟʽ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʽʩʮʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. 

Å ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʙʝʟ (ʟʽ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, 

ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ. 

Å ɺʠʚʯʝʥʥʷ ʪʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ (ʟʽ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. 

Å ɼʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʮʽʡ, ʪʘ ʾʭ ʟʤʽʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʇɸʈ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʧʨʦʜʫʢʪʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ.  

Å ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʟ ʤʝʪʦʶ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʠ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʪʘ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ ʽ ʟʤʽʥʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʨʦʩʣʠʥʥʠʭ ʇɸʈ. 

Å ʈʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʠ ʛʥʫʯʢʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, 

ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʶ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʠʨʝʢʪʠʚ ɭʉ. 

Å ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʣʽʤʝʨʘʤʠ, ʷʢ ʩʢʣʘʜʦʚʦʾ ʊʇɺ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʋ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʩʢʣʘʜ ʧʦʣʽʤʝʨʽʚ ʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʘʭ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʘʥʘʣʽʟʫ ʊʇɺ ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʤ-ʥ çʂʘʩʢʘʜè), ʥʘʚʝʜʝʥʠʡ ʫ 
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ʪʘʙʣʠʮʽ 2.1. ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʊʇɺ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ çʄʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚè, ʟʘʪʚʝʨʜʞʝʥʠʭ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟ ʧʠʪʘʥʴ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 16.02.10 ʨ. ʟʘ  ̄39. 

 

ʊʘʙʣʠʮʷ 2.1 

ʂʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʊʇɺ (ʥʘ ʧʨʠʢʣʘʜʽ 

ʘʥʘʣʽʟʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ) 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʣʽʤʝʨʫ ɺʠʜʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

1. ɺʽʜʭʦʜʠ ʧʦʣʽʦʣʝʬʽʥʽʚ (ʚʽʜ 50 % ʜʦ 74 % ʧʦ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ) 

1.1 ʇʦʣʽʝʪʠʣʝʥ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ 

ʊʘʨʘ, ʻʤʥʦʩʪʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʠʧʫʯʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚʽʜʨʘ, ʪʘʟʠ, ʽʛʨʘʰʢʠ, ʤʝʙʣʝʚʘ 

ʬʫʨʥʽʪʫʨʘ, ʤʽʰʢʠ ʜʣʷ ʩʤʽʪʪʷ, ʪʝʨʤʦ- ʪʘ 

ʚʘʢʫʫʤʥʘ ʫʧʘʢʦʚʢʘ ʧʨʦʜʫʢʪʽʚ 

1.2 ʇʦʣʽʝʪʠʣʝʥ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ 
ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʧʣʽʚʢʘ, ʛʦʩʧʦʜʘʨʩʴʢʽ 

ʤʽʰʝʯʢʠ, ʩʢʘʪʝʨʪʠʥʠ, ʧʣʽʚʢʦʚʽ ʤʘʪʝʨʽʘʣʠ 

1.3 ʇʦʣʽʧʨʦʧʽʣʝʥ 
ʇʘʢʫʚʘʣʴʥʘ ʧʣʽʚʢʘ ʜʣʷ ʭʘʨʯʦʚʠʭ, ʢʨʽʤ 

ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʫʧʘʢʦʚʢʘ ʚʽʜ ʤʠʶʯʠʭ 

ʟʘʩʦʙʽʚ ʨʽʜʢʠʭ ʪʘ ʩʠʧʫʯʠʭ 

2. ɺʽʜʭʦʜʠ ʧʦʣʽʩʪʠʨʦʣʫ (ʚʽʜ 8 % ʜʦ 14 % ʧʦ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ) 

2.1 ɹʣʦʯʥʠʡ ʽ ʫʜʘʨʦʩʪʽʡʢʠʡ ʧʦʣʽʩʪʠʨʦʣ  
ʆʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ, ʘʚʪʦʨʫʯʢʠ, ʫʧʘʢʦʚʢʘ ʜʣʷ 

ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʙʘʥʢʠ ʪʘ ʽʥ. 

2.2 ʉʦʧʦʣʽʤʝʨʠ ʩʪʠʨʦʣʫ 
ɼʝʪʘʣʽ ʦʙʣʠʮʶʚʘʥʥʷ ʽʥʪʝʨ'ʻʨʫ, ʜʝʪʘʣʽ 

ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ 

2.3 ʉʧʽʥʝʥʠʡ ʧʦʣʽʩʪʠʨʦʣ 
ʋʧʘʢʦʚʢʠ ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ, ʧʦʩʫʜʫ, 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ 

3. ɺʽʜʭʦʜʠ ʚʽʥʽʣʭʣʦʨʠʜʫ (ʚʽʜ 9 % ʜʦ 15 % ʧʦ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ) 

3.1 ʇʦʣʽʚʽʥʽʣʭʣʦʨʠʜ 
ʃʽʥʦʣʝʫʤ, ʧʣʽʚʢʘ, ʢʣʝʡʢʘ ʧʣʽʚʢʘ (ʩʢʦʯ), ʫʧʘʢʦʚʢʘ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ 

ʪʝʨʤʦʫʩʘʜʮʽ, ʢʠʣʠʤʦʚʽ ʧʦʢʨʠʪʪʷ, ʪʨʫʙʠ, ʫʧʘʢʦʚʢʠ ʥʝʧʨʦʜʦ-

ʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ, ʻʤʥʦʩʪʽ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʨʽʜʠʥ ʽ ʧʦʙʫʪʦʚʦʾ ʭʽʤʽʾ 

3.2 ɺʽʥʽʧʣʘʩʪ 
ʆʟʜʦʙʣʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʦʢʨʽʚʝʣʴʥʽ ʣʠʩʪʠ, ʚʽʢʦʥʥʽ ʨʘʤʠ, 

ʧʘʢʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ (ʻʤʥʦʩʪʽ, ʢʦʥʪʝʡʥʝʨʠ, ʬʣʘʢʦʥʠ ʪʦʱʦ) 

4. ɺʽʜʭʦʜʠ ʧʦʣʽʝʬʽʨʽʚ (ʚʽʜ 9 %ʜʦ 13 % ʧʦ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ) 

4.1 ʇʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ 
ʇʣʷʰʢʠ, ʥʘʧʦʚʥʶʚʘʯʽ ʢʫʨʪʦʢ, ʢʦʚʜʨ, ʰʪʫʯʥʝ ʭʫʪʨʦ, ʩʠʥʪʝʪʠʯʥʽ 

ʪʢʘʥʠʥʠ 
 

ɿ ʘʥʘʣʽʟʫ ʪʘʙʣʠʮʽ 2.1 ʩʣʽʜʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʩʝʨʝʜ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʊʇɺ 

ʻ ʧʦʣʽʦʣʝʬʽʥʽʚ (ʚʽʜ 50 % ʜʦ 74 % ʧʦ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ), ʢʦʪʨʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʦʣʽʝʪʠʣʝʥʦʤ ʚʠʩʦʢʦʾ ʪʘ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʦʤ.  

ɺʽʜʭʦʜʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʨʴʦʭ ʚʠʜʽʚ ʧʦʣʽʤʝʨʽʚ ï ʧʦʣʽʩʪʠʨʦʣʫ, ʚʽʥʽʣʭʣʦʨʠʜʫ ʪʘ 

ʧʦʣʽʝʬʽʨʫ, ʤʘʶʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʫ ʤʘʩʦʚʫ ʜʦʣʶ ʫ ʟʘʛʘʣʴʥʽʡ ʤʘʩʽ ʊʇɺ (ʚʽʜ 8 % ʜʦ 15 
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% ʧʦ ʤʘʩʽ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ).  ɹʫʣʦ ʚʽʜʽʙʨʘʥʦ ʟʨʘʟʢʠ ʚʽʜʭʦʜʽʚ ʇɽʊʌ, ʇɽ, ʇʇ, ʇʉ 

ʪʘ ʇɺʍ ʽʟ ʤʘʡʜʘʥʯʠʢʽʚ ʊʇɺ ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘ ʟ 5 ʪʦʯʦʢ ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʫʩʝʨʝʜʥʝʥʥʷʤ ʽ ʧʦʜʨʽʙʥʝʥʥʷʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ  ʅɼ çʗʢʽʩʪʴ ʜʦʚʢʽʣʣʷ. ɺʽʜʙʽʨ ʧʨʦʙ 

ˇʨʫʥʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶè ʚʽʜ 01.03.2005 ʨ. 

ʇʽʜʛʦʪʦʚʢʘ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʟ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ. ɺʪʦʨʠʥʥʽ ʧʦʣʽʤʝʨʠ 

ʧʝʨʝʨʦʙʣʷʣʠ ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʙʝʟ ʪʘ ʽʟ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽʻʶ, 

ʟʛʽʜʥʦ ʟʘʧʘʪʝʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ (ʧʘʪʝʥʪ ˉ110282 (UA). ɿʘ ʤʝʪʦʜʠʢʦʶ ʧʦʣʽʤʝʨʠ 

ʢʦʞʥʦʾ ʛʨʫʧʠ, ʦʢʨʝʤʦ, ʯʠ ʩʫʤʽʰ (ʇʇ-18%; ʇE-ɺʊ 18%; ʇE-ʅʊ-25%; ʇETʌ-10%; 

ʇɺʍ-19%; ʇʉ-10%) ʤʠʣʠ, ʧʨʦʤʠʚʘʣʠ ʽ ʩʫʰʠʣʠ. ʇʦʪʽʤ ʧʦʜʨʽʙʥʶʚʘʣʠ ʥʘ ʯʘʩʪʠʥʢʠ: 

ʰʠʨʠʥʘ ʚʽʜ 1,0 ʜʦ 5,0 ʤʤ, ʜʦʚʞʠʥʘ ʚʽʜ 5 ʜʦ 150 ʤʤ. ʇʦʜʨʽʙʥʝʥʽ ʧʦʣʽʤʝʨʠ ʦʙʨʦʙʣʷʣʠ 

ʫ ʤʝʭʘʥʽʯʥʦʤʫ ʘʢʪʠʚʘʪʦʨʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʘʪʝʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ (ʧʘʪʝʥʪ ˉ 123509 

(UA)). ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʜʝʨʞʘʣʠ ʚʦʣʦʢʥʠʩʪʠʡ ʨʦʟʰʘʨʦʚʘʥʠʡ ʰʦʨʩʪʢʠʡ ʤʘʪʝʨʽʘʣ ʫ 

ʢʽʣʴʢʦʩʪʽ Ó 99,6 % ʚʽʜ ʤʘʩʠ ʧʝʨʝʨʦʙʣʶʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ.  

ɺʽʜʭʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ - ʧʠʣʦʧʦʜʽʙʥʘ ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ ʜʦ 0,4 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʨʦʜʫʢʪʫ. ʐʣʘʤ ï ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ ʜʨʽʙʥʦʾ ʬʨʘʢʮʽʾ ʚʽʜ 0,003 ʤʤ ʜʦ 

1,3 ʤʤ ʽʟ ʟʘʣʠʰʢʘʤʠ ʧʘʧʝʨʦʚʠʭ ʝʪʠʢʝʪʦʢ ʜʦ 0,47 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʰʣʘʤʫ.  

ʈʦʟʯʠʥ ʇɸʈ (ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʽʶ) ʛʦʪʫʚʘʣʠ ʰʣʷʭʦʤ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʦʟʯʠʥʝʥʥʷ ʇɸʈ ʫ 0,01 % ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ NaCl ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,01 % ʇɸʈ ʫ 

ʨʦʟʯʠʥʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ [445]. 

ɼʣʷ ʥʘʥʝʩʝʥʥʷ ʇɸʈ ʥʘ ʧʦʚʝʨʭʥʶ ʬʨʘʛʤʝʥʪʽʚ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʨʦʟʨʦʙʠʣʠ ʧʨʠʩʪʨʽʡ ʽʟ ʟʘʤʢʥʫʪʦʶ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ. ʇʨʠʩʪʨʽʡ ʟʘʙʝʟʧʝʯʫʚʘʚ 

ʥʘʥʝʩʝʥʥʷ ʨʦʟʯʠʥʫ ʇɸʈ ʽʟ ʧʘʨʦʧʦʜʽʙʥʦʾ ʬʘʟʠ ʥʘ ʧʦʚʝʨʭʥʶ ʮʠʭ ʬʨʘʛʤʝʥʪʽʚ ʽʟ 

ʦʜʥʦʯʘʩʥʠʤ ʾʭ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ. ʆʙʨʦʙʣʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʬʨʘʛʤʝʥʪʠ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ ʚʠʩʫʰʫʚʘʣʠ ʫ ʮʴʦʤʫ ʞ ʧʨʠʩʪʨʦʾ ʫ ʚʠʩʭʽʜʥʦʤʫ ʧʦʪʦʮʽ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ 

(ʙʝʟ ʧʨʠʩʫʪʥʦʩʪʽ ʇɸʈ). ɺʠʩʫʰʝʥʫ ʩʠʨʦʚʠʥʫ ʚʠʚʘʥʪʘʞʫʚʘʣʠ ʟ ʧʨʠʩʪʨʦʶ. 

ʉʢʣʘʜ ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʜʦʜʘʚʘʥʥʷ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʮʝʤʝʥ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ʉʢʣʘʜ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ: ʮʝʤʝʥʪ - 500 ʛʨ., ʧʽʩʦʢ ï 1500 ʛʨ., ʚʦʜʘ ï 250 ʛʨ. 

ʉʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ˉ1: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ (3:1:0,4) ï 

ʧʦʜʨʽʙʥʝʥʽ ʧʦʣʽʤʝʨʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʟ ʇɽʊʌ, ʇɺʍ, ʩʫʤʽʰ ʇɽ+ʇʇ ʚʽʜ 0,25 % ʜʦ 12 

%, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ (ʟ ʢʨʦʢʦʤ ʚʽʜ 0,25 % ʜʦ 1 %); 
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ʉʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ˉ2: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ (3:1:0,4) ï 

ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʟ ʇɽʊʌ, ʇɺʍ, ʩʫʤʽʰ ʇɽ+ʇʇ ʚʽʜ 

0,25 % ʜʦ 19 %, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ (ʟ ʢʨʦʢʦʤ ʚʽʜ 0,25% ʜʦ 1 %). 

ʉʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ˉ3: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ (3:1:0,4) ï 

ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʥʽ ʥʘʧʦʚʥʶʚʘʯʽ ʟ ʇɽʊʌ, ʇɺʍ, ʩʫʤʽʰ ʇɽ+ʇʇ ʽʟ 

ʥʘʥʝʩʝʥʠʤʠ ʨʽʟʥʦʛʦ ʚʠʜʫ ʇɸʈ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ ʚʽʜ 0,25 % ʜʦ 26,75 %, ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʤʘʩʠ ʧʽʩʢʫ (ʟ ʢʨʦʢʦʤ ʚʽʜ 0,25% ʜʦ 1 %). 

 

2.2 ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʮʝʥʪʨʘʭ: ʢʘʬʝʜʨʠ 

ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ, ʙʽʦʝʣʝʤʝʥʪʦʣʦʛʽʾ (ʩʚʽʜʦʮʪʚʦ ˉ037/19 ʚʽʜ 13.06.2019 ʨ.), 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʩʚʽʜʦʮʪʚʦ ˉ037/19 ʚʽʜ 17.11.2017 ʨ.) ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʾ ʬʽʨʤʠ çɽʢʦʩʦʥʽʢ-ɺʝʩʪè (ʩʚʽʜʦʮʪʚʦ ˉ 000478 

ʚʽʜ 17.12.2017 ʨ.). ɺʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʥʦʨʤ ʫʭʚʘʣʠ ʇʝʨʰʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʫ ʟ ʙʽʦʝʪʠʢʠ (ʂʠʾʚ, 2001). ʂʦʤʽʩʽʷ ʟ 

ʧʠʪʘʥʴ ʙʽʦʝʪʠʢʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʧʨʦʪʦʢʦʣ ˉ 115/20 ʚʽʜ 16.09.2020 ʨ.) ʧʦʨʫʰʝʥʴ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʭ ʥʦʨʤ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʽʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʥʝ ʚʠʷʚʠʣʘ.  

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (ʩʪʠʩʢ, ʟʛʠʥ) 

ʟʨʘʟʢʽʚ ʽʟ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤ ʪʠʧʦʤ, ʢʽʣʴʢʽʩʪʶ 

ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʚʝʨʭʥʽ (ʙʝʟ ʘʢʪʠʚʘʮʽʾ, ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʘ, ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʘ ʪʘ ʦʙʨʦʙʣʝʥʘ ʇɸʈ) ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʧʨʦʚʝʣʠ 

ʟʛʽʜʥʦ ʤʝʪʦʜʠʢ ʦʧʠʩʘʥʠʭ ʫ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ: EN 12390-(1-5): 2009 NEQ ʪʘ 

ɼʉʊʋ ɹ ɺ.2.7-214:2009 [446-454]. 

ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʣʷʣʠ ʟʘ ʤʝʪʦʜʠʢʘʤʠ EN 12390-(1-2) [446,447]. ʇ̔ ʜʛʦʪʦʚʘʥʽ 

ʚʪʦʨʠʥʥʽ ʧʦʣʽʤʝʨʠ ʨʽʟʥʠʭ ʚʠʜʽʚ (ʇɽʊʌ, ʇɺʍ, ʩʫʤʽʰ ʇɽ+ʇʇ) ʜʦʜʘʚʘʣʠ ʫ ʩʫʭʫ 

ʩʫʤʽʰ ʟ ʧʽʩʢʫ ʪʘ ʮʝʤʝʥʪʫ. ʂʦʤʧʦʟʠʮʽʾ ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ, ʥʝ ʧʨʠʧʠʥʷʶʯʠ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʜʦʜʘʚʘʣʠ ʚʦʜʫ. ʂʦʤʦʟʠʮʽʶ ʚʢʣʘʜʘʣʠ ʰʘʨʘʤʠ ʽ ʫʱʽʣʴʥʶʚʘʣʠ ʚ 

ʬʦʨʤʘʭ: 90 ʤʤ Ĭ 20 ʤʤ Ĭ20 ʤʤ. ʇʽʩʣʷ ʫʢʣʘʜʘʥʥʷ ʟʨʘʟʢʠ ʚʽʙʨʫʚʘʣʠ.  



88 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʠʣʠ ʧʦ 12 ʟʨʘʟʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʢʦʤʧʦʟʠʮʽʾ. 

ɿʨʘʟʢʠ ʚʠʪʨʠʤʫʚʘʣʠ ʫ ʬʦʨʤʘʭ ʧʨʦʪʷʛʦʤ 24 Ñ 1 ʛʦʜ. ʇʽʩʣʷ ʨʦʟʬʦʨʤʫʚʘʥʥʷ ʾʭ 

ʚʤʽʱʫʚʘʣʠ ʥʘ 2 ʜʦʙʠ ʫ ʚʦʜʫ. ʏʝʨʝʟ (72 Ñ 2) ʛʦʜ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʽʮʥʽʩʪʴ ʧʦʣʦʚʠʥʠ ʟʨʘʟʢʽʚ, ʘ ʽʥʰʫ ʧʦʣʦʚʠʥʫ ʟʨʘʟʢʽʚ 

ʚʠʧʨʦʙʦʚʫʚʘʣʠ ʯʝʨʝʟ 28 ʜʽʙ.  

ʇʝʨʝʜ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟʨʘʟʢʠ ʚʠʤʽʨʶʚʘʣʠ ʪʘ ʟʚʘʞʫʚʘʣʠ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʚʘʛʘʭ 

ʊɺɽ-0.3-0.005 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ. 

ʆʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʚʝʣʠ ʚʩʪʘʥʦʚʠʚʰʠ 

ʤʽʥʽʤʘʣʴʥ ̔ʟʫʩʠʣʣ,̫ ʱʦ ʨʫʡʥʫʶʪ ɹʟʨʘʟʢʠ ʧʽʜ ʯʘʩ ʾʭ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʧʨʦʚʝʣʠ ʥʘ ʫʩʪʘʥʦʚʮʽ ʇʎʂ-1, ʥʘ ʚʠʛʠʥ ʥʘ ʫʩʪʘʥʦʚʮʽ ʄʀʀ ï 100 

ʚ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘʤʧʦʥʘʞʥʠʭ ʨʦʟʯʠʥʽʚ ʢʘʬʝʜʨʠ ʙʫʨʽʥʥʷ 

ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ [446,450,451]. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʩʪʘʥʦʚʮʽ ʇʎʂ-1, ʜʦ ʾʭ ʨʫʡʥʫʚʘʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ, 

ʷʢʠʡ ʚʠʪʨʠʤʫʚʘʚ ʟʨʘʟʦʢ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, - ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘ ʚʠʛʠʥ [447,454]. ɿʨʘʟʦʢ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚ 

ʫʩʪʘʥʦʚʢʫ ʄʀʀ ï 100 ʽ ʥʘʚʘʥʪʘʞʫʚʘʣʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ. 

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʟʤʽʥʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ, ʚʠʜʫ ʧʦʣʽʤʝʨʘ, ʟ ʥʘʥʝʩʝʥʦʶ ʥʘ ʧʦʚʝʨʭʥʶ 

ʚʽʜʭʦʜʽʚ ʇɸʈ ʪʘ ʙʝʟ ʥʝʾ ʧʨʦʚʝʣʠ ʜʠʥʘʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʦʥʜʦʤ ʟʘ ʤʝʪʦʜʠʢʦʶ ʚʠʢʣʘʜʝʥʦ ʁ ʚ ɼʉʊʋ ɹ ɺ.2.7-40-95 

[455] ʧʨʠʣʘʜʦʤ ʀʊʇ-ʄɻ4 çɿʦʥʜè ʥʘ ʙʘʟʽ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʪʘ ʽʥʰʠʭ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɺʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʟʨʘʟʢʫ - ʢʫʙ ʽʟ ʛʨʘʥʥʶ 100 ʤʤ, ʟʘʩʚʝʨʜʣʶʚʘʣʠ ʦʪʚʽʨ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦʚʞʠʥʽ ʽ ʜʽʘʤʝʪʨʫ ʟʦʥʜʘ. ɺʩʪʘʚʣʷʶʪʴ ʟʦʥʜ ʽ ʦʜʥʦʯʘʩʥʦ ʟ ʧʫʩʢʦʤ ʩʝʢʫʥʜʦʤʽʨʘ 

ʥʘ ʟʦʥʜ ɸ ʧʦʜʘʶʪʴ ʩʪʨʫʤ ʥʘʛʨʽʚʘʥʥʷ. ɿʘ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʩʠʣʫ ʩʪʨʫʤʫ 

ʚʠʤʽʨʶʚʘʣʠ ʧ'ʷʪʴ ʨʘʟʽʚ ʽʟ ʽʥʪʝʨʚʘʣʦʤ ʨʽʚʥʠʤ 15 ʩ. ʈʝʻʩʪʨʫʚʘʣʠ ʟʥʘʯʝʥʥʷ ɽʈʉ 

(ʝʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ) ʪʝʨʤʦʧʘʨʠ ʜʘʥʦʛʦ ʟʦʥʜʘ ʚ ʧʨʦʤʽʞʢʘʭ ʯʘʩʫ ʚʽʜ 4 ʜʦ 6 ʽ ʚʽʜ 

https://nung.edu.ua/department/%D0%B3%D0%B0%D0%B7%D0%BE%D0%BD%D0%B0%D1%84%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%BC%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D0%B9/%D0%B1%D0%BD%D0%B3%D1%81
https://nung.edu.ua/department/%D0%B3%D0%B0%D0%B7%D0%BE%D0%BD%D0%B0%D1%84%D1%82%D0%BE%D0%BF%D1%80%D0%BE%D0%BC%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D0%B9/%D0%B1%D0%BD%D0%B3%D1%81
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8 ʜʦ 12 ʭʚ ʽʟ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʚʠʧʨʦʙʫʚʘʥʴ. ʋ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʤʽʞʢʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʾʭ ʤʝʞʽ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ ʩʽʤ ʚʠʤʽʨʽʚ ɽʈʉ ʟ ʨʽʚʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ 

ʯʘʩʫ ʚ ʢʦʞʥʦʤʫ ʧʨʦʤʽʞʢʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʙʫʣʦ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʟʤʽʥʠ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ, ʚʠʜʫ 

ʧʦʣʽʤʝʨʫ, ʽʟ ʥʘʥʝʩʝʥʦ ʁʥʘ ʧʦʚʝʨʭʥʶ ʇɸʈ ʪʘ ʙʝʟ ʥʝʾ ʧʨʦʚʝʣʠ ʘʢʫʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʛʽʜʥʦ 

ɼʉʊʋ ɹ ɺ.2.7-184:2009, EN 12354-3, EN ISO 11654:1997 [456-458].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʽʟ ʟʨʘʟʢʘʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʟ ʤʽʮʥʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ, ʷʢʽ ʥʝ ʚʠʢʦʥʫʶʪʴ 

ʨʦʣʴ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ʉʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʩʫʤʽʰʝʡ: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ 

(3:1:0,4) ï ʤʝʭʘʥʦʘʢʪʠʚʦʚʘʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ: ʜʣʷ ʇɽʊʌ ʽ ʇɺʍ - 15 %, 

ʜʣʷ ʩʫʤʽʰʽ ʇɽ + ʇʇ ï 4,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ.  

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʚʠʤʽʨʶʚʘʥʥʽ ʨʽʚʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʫ ʤʘʢʩʠʤʫʤʽ ʽ ʚ ʤʽʥʽʤʫʤʽ ʩʪʦʷʯʦʾ ʟʚʫʢʦʚʦʾ 

ʭʚʠʣʽ ʚ ʪʨʫʙʽ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʢʣʘʜʘʥʥʷʤ ʧʘʜʘʶʯʦʾ ʧʣʦʩʢʦʾ 

ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʥʘ ʚʠʧʨʦʙʦʚʫʚʘʥʠʡ ʟʨʘʟʦʢ ʽ ʧʣʦʩʢʦʾ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ, ʚʽʜʙʠʪʦʾ ʚʽʜ 

ʟʨʘʟʢʘ. ɺʝʣʠʯʠʥʘ ʨʽʟʥʠʮʽ ʨʽʚʥʽʚ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʤʘʢʩʠʤʫʤʽ ʪʘ ʚ ʤʽʥʽʤʫʤʽ 

ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʧʦʛʣʠʥʘʥʥʷ ʟʚʫʢʦʚʦʾ ʝʥʝʨʛʽʾ ʚʠʧʨʦʙʦʚʫʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʻ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʫʩʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʪʘʜʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʚʜʷʢʠ ʥʝʚʝʣʠʢʠʤ ʨʦʟʤʽʨʘʤ ʟʨʘʟʢʽʚ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʚʠʩʦʢʽʡ 

ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʧʨʦʮʝʜʫʨʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʦʙʨʦʙʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʦʥʣʘʡʥ ʧʨʦʜʫʢʪʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ çMathwayè. 

ʆʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʢʦʞʥʽʡ ʯʘʩʪʦʪʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ, ʷʢ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ 6 - ʪʠ ʦʜʥʦʪʠʧʥʠʭ ʟʨʘʟʢʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘ ʢʘʬʝʜʨʽ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ʚ çʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ 

ʘʢʫʩʪʠʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾè. 
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ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʚ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʚʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʦʚʝʣʠ 

ʛʨʘʚʽʤʝʪʨʠʯʥʠʤ (ʚʘʛʦʚʠʡ) ʤʝʪʦʜʦʤ ʪʘ ʤʝʪʦʜʦʤ ʪʠʪʨʫʚʘʥʥʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʛʨʘʚʽʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʧʦʣʷʛʘʣʦ ʫ ʚʠʤʽʨʶʚʘʥʥʽ ʚʪʨʘʪʠ 

ʤʘʩʠ ʟʨʘʟʢʽʚ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛʘʭ (4 ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʊɺɽ-0,3-0, 005) ʜʦ ʽ ʧʽʩʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʘʛʨʝʩʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʥʴʦʤʫ.  

ʄʝʪʦʜ ʪʠʪʨʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʢʦʥʽ ʝʢʚʽʚʘʣʝʥʪʽʚ. ʈʦʟʯʠʥ ʚʽʜʦʤʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʜʘʚʘʣʠ ʚ ʽʥʰʠʡ ʨʦʟʯʠʥ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʤʽʞ 

ʨʦʟʯʠʥʝʥʠʤʠ ʚ ʥʠʭ ʨʝʯʦʚʠʥʘʤʠ. ʈʦʟʨʘʭʫʥʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʮʽʥʢʠ ʚʪʨʘʪʠ ʤʘʩʠ 

ʟʨʘʟʢʽʚ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʨʦʚʝʜʝʥʦ ʟʛʽʜʥʦ ʉʅʽʇ 2.03.11-85 

[459]. ʉʢʣʘʜ ʧʨʦʜʫʢʪʽʚ ʢʦʨʦʟʽʾ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ɼʉʊʋ 

4079-2001 [460] ʪʘ ʤʝʪʦʜʠʢʦʶ [461].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʤʠ ʟʤʦʜʝʣʶʚʘʣʠ ʪʨʠ ʪʠʧʠ ʚʦʜʥʠʭ 

ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʜʚʘ ʧʦʨʽʚʥʷʣʴʥʽ: ʘ) ʢʘʨʙʦʥʘʪʥʝ ï 10 % ʨʦʟʯʠʥ H2CO3; 

ʙ) ʤʘʛʥʝʟʽʘʣʴʥʝ ï 10 % ʨʦʟʯʠʥ ʄgʉl2; ʚ) ʨʦʟʰʠʨʶʚʘʣʴʥʝ ï 10 % ʨʦʟʯʠʥ Na2SO4; 

ʛ) ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ; ʜ) ʜʦʱʦʚʘ ʚʦʜʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʠ ʚʤ̔ʱʫʚʘʣʠ ʚ ʻʤʥʦʩʪʽ, ʟʘʣʠʚʘʣʠ 

ʤʦʜʝʣʴʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʽ ʚʠʪʨʠʤʫʚʘʣʠ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ 28 ʜʽʙ. ɺʠʟʥʘʯʘʣʠ ʪʘ 

ʦʮʽʥʶʚʘʣʠ ʚʪʨʘʪʫ ʽʦʥʽʚ ʉʘ2+ ʽʟ ʟʨʘʟʢʽʚ ʢʦʞʥʽ 3 ʜʦʙʠ ʰʣʷʭʦʤ ʪʠʪʨʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʧʝʨʝʙʫʚʘʣʠ (ʜʣʷ ʤʘʛʥʝʟʽʘʣʴʥʦʛʦ ʪʘ ʨʦʟʰʠʨʶʚʘʣʴʥʦʛʦ - 

0,1 ʅ ʨʦʟʯʠʥʦʤ NaOH, ʜʣʷ ʢʘʨʙʦʥʘʪʥʦʛʦ - 0,1 ʅ ʨʦʟʯʠʥʦʤ ʂʆʅ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʽʥʜʠʢʘʪʦʨʘ ʬʝʥʦʣʬʪʘʣʝʾʥʫ ʜʦ ʧʦʷʚʠ ʨʦʞʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ). ʇʽʩʣʷ 28 ʜʽʙ ʟʨʘʟʢʠ 

ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ ʟʚʘʞʫʚʘʣʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʣʠ 

ʟʘʛʘʣʴʥʫ ʚʪʨʘʪʫ ʤʘʩʠ ʟʨʘʟʢʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʇɸʈ, ʱʦ ʚʠʤʠʣʘʩʴ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʧʨʦʚʝʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʨʝʘʢʪʠʚʽʚ: ʜʠʛʽʜʨʦʬʦʩʬʘʪ ʢʘʣʽʶ, ʤʝʪʠʣʝʥʦʚʠʡ ʩʠʥʽʡ, 

ʬʝʥʦʣʬʪʘʣʝʾʥ, ʭʣʦʨʦʬʦʨʤ ʟʘ ʤʝʪʦʜʠʢʦʶ ʦʧʠʩʘʥʦʶ ʚ ɼʉʊʋ ISO 7875-1:2012 [462], 

ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʇɸʈ ʫ ʚʦʜʽ 

ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ. ʎʷ ʤʝʪʦʜʠʢʘ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʽʚ ʽʟ ʡʤʦʚʽʨʥʽʩʪʶ ʚ ʤʝʞʘʭ 0,95. ʆʮʽʥʢʫ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʪʦʝʣʝʢʪʨʦʢʘʣʦʨʠʤʝʪʨʘ ʂʌʂï2. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʣʠ ʚ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ 

ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʜʩʦʨʙʝʥʪʽʚ, ʽʟ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʽ ʘʢʪʠʚʦʚʘʥʠʭ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʟ ʧʦʚʝʨʭʥʝʶ 

ʚʢʨʠʪʦʶ ʇɸʈ ʪʘ ʙʝʟ ʥʝʾ, ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʪʘ 

ʛʨʫʥʪʫ ʚʠʢʦʥʘʣʠ ʛʨʘʚʽʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʤʝʪʦʜʠʢʦʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ASTM F: 726-12 ʪʘ MBB ˉ 081/12-0645-09 [463, 464]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʨʦʙʣʝʥʠʭ ʽ ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʠʭ ʇɽʊʌ, ʇɺʍ ʪʘ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ʨʦʟʤʽʨʦʤ: ʰʠʨʠʥʘ ʚʽʜ 1,0 ʜʦ 5 ʤʤ, 

ʜʦʚʞʠʥʘ ʚʽʜ 5 ʜʦ 150 ʤʤ; ʩʠʨʦʾ ʥʘʬʪʠ ʛʫʩʪʠʥʦʶ 0,878 ʢʛ/ʜʤ3, ʢʽʥʝʤʘʪʠʯʥʦʶ (ɛ = 

0,007 - 0,008 (ʇʘϽʩ)) ʪʘ ʜʠʥʘʤʽʯʥʦʶ (ɜ = 0,081 - 0,093 Ĭ104 (ʤ2/ʩ)) ʚôʷʟʢʽʩʪʶ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʬʪʠ 18 0ʉ; ʘʨʝʦʤʝʪʨʫ ɸʅʊ ï 1 650 - 710; ʚʘʛʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 4 

ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ ʊɺɽ; ʪʝʨʤʦʤʝʪʨʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʊʃʉ ï 2 (ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ 

ʚʽʜ ï 30 ʜʦ+ 70 0ʉ). 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ [463] ʧʦʧʝʨʝʜʥʴʦ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʤʝʪʘʣʽʯʥʦʾ ʩʽʪʢʠ 

ʧʫʩʪʦʪʽʣʽ ʮʠʣʽʥʜʨʠ ʜʽʘʤʝʪʨʦʤ 35 ʤʤ ʟʘʧʦʚʥʶʚʘʣʠ ʦʜʥʘʢʦʚʠʤʠ ʟʘ ʤʘʩʦʶ ʪʘ 

ʨʽʟʥʠʤʠ ʟʘ ʨʦʤʽʨʦʤ ʽ ʚʠʜʦʤ ʧʽʜʛʦʪʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ. ɹʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʧʦ 3 

ʦʜʥʦʪʠʧʥʽ ʟʨʘʟʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʘ ʚʝʣʠʯʠʥʠ ʨʦʟʤʽʨʫ ʧʦʣʽʤʝʨʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʦʢ (1), ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

2.1, ʧʦʤʽʱʘʣʠ ʫ ʤʽʨʥʠʡ ʮʠʣʽʥʜʨ ʜʽʘʤʝʪʨʦʤ 45 ʤʤ (2), ʫ ʷʢʠʡ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʣʠʚʘʣʠ ʥʘʬʪʫ (3), ʷʢʘ ʤʘʣʘ ʧʦʚʥʽʩʪʶ ʚʢʨʠʪʠ ʟʨʘʟʦʢ. ɿʨʘʟʦʢ ʬʽʢʩʫʚʘʣʠ ʪʘ 

ʚʠʪʨʠʤʫʚʘʣʠ ʚʽʜ (30 Ñ 5) ʩ ʜʦ (15 ʭʚ Ñ 20 ʩ). ʇʦʪʽʤ ʟʨʘʟʦʢ ʚʠʡʤʘʣʠ ʟ ʤʽʨʥʦʛʦ 

ʮʠʣʽʥʜʨʘ ʪʘ ʧʽʜʚʽʰʫʚʘʣʠ ʥʘʜ ʥʠʤ ʥʘ (30 Ñ 3) ʩ, ʱʦʙ ʩʪʽʢ ʥʘʜʣʠʰʦʢ ʥʘʬʪʠ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʨʘʟʫ ʧʽʜ ʟʨʘʟʦʢ ʧʽʜʩʪʘʚʣʷʣʠ ʧʦʧʝʨʝʜʥʴʦ ʟʚʘʞʝʥʠʡ ʣʦʪʦʢ 

ʜʣʷ ʟʙʦʨʫ ʢʨʘʧʝʣʴ ʽ ʧʝʨʝʥʦʩʠʣʠ ʟʨʘʟʦʢ ʫ ʣʦʪʦʢ. ʃʦʪʦʢ ʟʽ ʟʨʘʟʢʦʤ ʟʚʘʞʫʚʘʣʠ. ɿʘ 

ʪʘʢʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʦʚʦʜʠʣʠ ʪʨʠ ʦʜʥʦʪʠʧʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʩʝʨʽʾ 

ʟʨʘʟʢʽʚ. ɿʘ ʚʝʣʠʯʠʥʫ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʟʨʘʟʢʘ ʧʨʠʡʤʘʣʠ ʦʪʨʠʤʘʥʝ ʟ ʪʨʴʦʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘʬʪʦʻʤʥʦʩʪʽ ʦʜʠʥʠʮʽ ʤʘʩʠ ʘʜʩʦʨʙʝʥʪʫ, ʨʽʚʥʦʛʦ 

ʦʙ'ʻʤʫ ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ ʘʜʩʦʨʙʝʥʪʫ.  
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ʈʠʩʫʥʦʢ 2.1 - ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʾ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʟʨʘʟʢʘʤʠ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʧʦʣʽʤʝʨʽʚ: 1 ï 

ʟʨʘʟʦʢ; 2 ï ʤʽʨʥʠʡ ʮʠʣʽʥʜʨ; 3 ï ʥʘʬʪʘ; 4 ï ʜʨʽʪ ʜʣʷ ʬʽʢʩʘʮʽʾ ʟʨʘʟʢʘ. 

 

ʈʦʟʨʘʭʫʥʢʠ ʩʦʨʙʮʽʡʥʦʾ ʥʘʬʪʦʻʤʥʦʩʪʽ (ʄ(m)) ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ 2.1 [463]: 

ʄ(m) = Ss/S0, ʛ/ʛ     (2.1) 

ʜʝ Ss =( Ssʪ - S0 ) ï ʤʘʩʘ ʘʜʩʦʨʙʦʚʘʥʦʛʦ ʥʘʬʪʦʧʨʦʜʫʢʪʫ, ʛ; 

S0 ï ʤʘʩʘ ʧʨʦʙʠ ʩʦʨʙʝʥʪʫ, ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʛ; 

Ssʪ ï ʤʘʩʘ ʧʨʦʙʠ ʩʦʨʙʝʥʪʫ ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ ʥʘʬʪʦʧʨʦʜʫʢʪʦʤ, ʛ. 

ʇʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʣʠ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʦʞʥʴʦʾ ʬʦʨʤʠ ʟʘ ʚʠʱʝ 

ʦʧʠʩʘʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʬʦʨʤʫʣʦʶ 2.1. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʣʠ ʚ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʬʽʨʤʠ çɽʢʦʩʦʥʽʢ-ɺʝʩʪè ʜʣʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ɯʌʅʄʋ 

çʈʦʟʨʦʙʢʘ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ 

ʦʩʥʦʚʽ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫè (  ̄0117U004237, 2016-2019 ʨʨ). 

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʜʩʦʨʙʝʥʪʽʚ, ʽʟ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʽ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʟ ʧʦʚʝʨʭʥʝʶ ʚʢʨʠʪʦʶ ʇɸʈ ʪʘ 

ʙʝʟ ʥʝʾ ʫ ʧʨʦʩʫʪʥʩʪʽ ʨʦʩʣʠʥʥʠʭ ʇɸʈ, ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʨʦʟʯʠʥʝʥʠʭ ʫ 

ʚʦʜʽ ʧʨʦʚʝʣʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʤʝʪʦʜʠʢʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 

17.1.4.01-80 [465]  ʪʘ ʄɺɺ ˉ 081/12-0877-13 [466] ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʦʤ ʂʌʂ ï 2. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʇɽʊʌ, ʇɺʍ, ʇɽ, ʇʇ; ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʟ ʰʣʘʢʦʥʘʢʦʧʠʯʫʚʘʯʘ; ʨʦʩʣʠʥʥʠʭ 
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ʇɸʈ ʥʘ ʦʩʥʦʚʽ ʄʠʣʴʥʷʥʢʠ ʣʽʢʘʨʩʴʢʦʾ (Saponaria officinalis L) ʪʘ ʧʣʦʜʽʚ ʂʽʥʩʴʢʦʛʦ 

ʢʘʰʪʘʥʘ ʟʚʠʯʘʡʥʦʛʦ (Aesculus hippocastanum). 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ [465,466] ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʠ ʫ ʚʦʜʦ-

ʥʘʬʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʛʦʪʫʶʪʴ 4-6 ʩʪʘʥʜʘʨʪʥʠʭ (ʝʪʘʣʦʥʥʠʭ) ʨʦʟʯʠʥʠ ʟ ʚʽʜʦʤʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʬʪʠ, ʉ; ʧʨʠ ʧʝʚʥʠʭ, ʩʚʽʪʣʦʬʽʣʴʪʨʽ ʡ ʪʦʚʱʠʥʽ ʢʶʚʝʪʠ, 

ʚʠʤʽʨʶʶʪʴ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʢʦʞʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʯʠʥʫ ʚʽʜʥʦʩʥʦ ʨʦʟʯʠʥʫ 

ʧʦʨʽʚʥʷʥʥʷ (ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ), ʘ ʪʘʢʦʞ ʨʦʟʯʠʥʫ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴ (Dx); ʜʣʷ 

ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ ʙʫʜʫʶʪʴ ʛʨʘʜʫʡʦʚʘʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʦʧʪʠʯʥʦʾ 

ʛʫʩʪʠʥʠ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ D = f (C) (ʨʠʩ. 2.2) ʽ ʧʦ Dx ʟʥʘʭʦʜʷʪʴ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ Cx. ɯʥʪʝʨʚʘʣ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ ʚʠʙʠʨʘʣʠ ʪʘʢʠʤ, 

ʱʦʙ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʦʜʦ-ʥʘʬʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʟʥʘʭʦʜʠʣʘʩʴ ʫ ʡʦʛʦ 

ʩʝʨʝʜʠʥʽ, ʘ ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʤʝʞʘʭ 0,1-1,9 (ʤʝʥʰʘ 

ʧʦʤʠʣʢʘ, ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʪʚʦʨʝʥʥʷ). 

 

ʈʠʩʫʥʦʢ 2.2 ï ɻʨʘʜʫʡʦʚʘʥʠʡ ʛʨʘʬʽʢ 

 

ɿʘ ʦʩʥʦʚʫ ʩʧʦʩʦʙʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʟ ʚʦʜʠ ʙʫʣʦ ʚʟʷʪʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ ʬʣʦʪʘʮʽʡʥʦʾ ʦʯʠʩʪʢʠ ʚʦʜʠ ʚʽʜ ʥʘʬʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɸʈ. 

ʇʝʨʝʚʘʛʘʤʠ ʬʣʦʪʘʮʽʾ ʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ (95-98%), 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʧʨʦʮʝʩʫ, ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʜʦʤʽʰʦʢ, ʰʣʘʤ ʥʠʞʯʦʾ 

ʚʦʣʦʛʦʩʪʽ, ʜʝʰʝʚʠʟʥʘ ʪʘ ʧʨʦʩʪʦʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʉʫʪʴ ʬʣʦʪʘʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʙʨʫʜʥʝʥʘ ʚʦʜʘ ʰʪʫʯʥʦ ʥʘʩʠʯʫʻʪʴʩʷ ʧʦʚʽʪʨʷʤ, ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʫʭʠʨʮʽʚ ʷʢʦʛʦ ʘʜʩʦʨʙʫʶʪʴʩʷ ʯʘʩʪʢʠ ʨʦʟʯʠʥʝʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʩʧʣʠʚʘʶʪʴ ʨʘʟʦʤ 

ʽʟ ʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʶ ʚʦʜʠ, ʟʚʽʜʢʠ ʚʠʜʘʣʷʶʪʴʩʷ [465]. 

ɿʛʽʜʥʦ ʤʝʪʦʜʫ ʚ ʚʦʜʦ-ʥʘʬʪʦʚʫ ʩʫʤʽʰ ʚʚʦʜʷʪʴ ʇɸʈ ʽ ʥʘʩʠʯʫʶʪʴ ʩʫʤʽʰ 

ʧʦʚʽʪʨʷʤ, ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʽʥʶʚʘʥʥʷ ʩʫʤʽʰʽ, ʽ ʥʘʬʪʘ, çʧʨʠʣʠʧʘʶʯʠè 
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ʜʦ ʧʦʚʝʨʭʥʽ ʙʫʣʴʙʘʰʦʢ ʇɸʈ, ʚʠʤʠʚʘʻʪʴʩʷ ʽʟ ʚʦʜʠ ʽ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʥʘ ʚʦʜʥʫ 

ʧʦʚʝʨʭʥʶ ʨʘʟʦʤ ʽʟ ʧʽʥʦʶ. ʇʽʩʣʷ ʮʴʦʛʦ ʦʪʨʠʤʘʥʫ ʧʽʥʫ ʚʠʜʘʣʷʶʪʴ ʽʟ ʧʦʚʝʨʭʥʽ 

ʩʦʨʙʝʥʪʘʤʠ ʦʪʨʠʤʘʥʠʤʠ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣ̔ ʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʣʠ ʚ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ 

ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʽʟ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽ ʚʢʣʶʯʘʣʘ: 

1. ʆʮʽʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʧʦʚʽʪʨʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʧʨʦʚʝʣʠ ʟʛʽʜʥʦ 

ʤʝʪʦʜʠʢʠ ɼʉʅ 3.3.6.042-99 [467].  

ɺʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʽ ʚ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʥʘ ʧʦʯʘʪʢʫ, ʚ ʩʝʨʝʜʠʥʽ ʪʘ ʚ ʢʽʥʮʽ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʥʘ ʚʠʩʦʪʽ 0,5 - 1,0 ʤ 

ʚʽʜ ʧʽʜʣʦʛʠ - ʟʘ ʨʦʙʦʪʠ ʩʠʜʷʯʠ, 1,5 ʤ ʚʽʜ ʧʽʜʣʦʛʠ - ʟʘ ʨʦʙʦʪʠ ʩʪʦʷʯʠ. ʋ 

ʧʨʠʤʽʱʝʥʥʽ ʧʣʦʱʝʶ 236 ʤ2, ʙʫʣʦ ʦʮʽʥʝʥʦ 8 ʟʦʥ. ʇʨʠ ʢʦʣʠʚʘʥʥʷʭ 

ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʽʥʰʠʤʠ 

ʧʨʠʯʠʥʘʤʠ, ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰʠʭ ʽ ʥʘʡʤʝʥʰʠʭ 

ʚʝʣʠʯʠʥ ʪʝʨʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʧʣʠʡ ʪʘ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜʠ ʨʦʢʫ; 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʠʤʽʨʶʚʘʣʠ ʪʝʨʤʦʤʝʪʨʦʤ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ 

ʩʢʣʷʥʥʠʤ ʊʄ-6 (ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ ï 30 ʦʉ ʜʦ + 50 ʦʉ, ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʴ 0,2). 

ɺʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚʠʤʽʨʶʚʘʣʠ ʧʩʠʭʨʦʤʝʪʨʦʤ ʘʩʧʽʨʘʮʽʡʥʠʤ ʄɺ-4ʄ 

(ʜʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ ï 25 ʦʉ ʜʦ + 50 ʦʉ,  ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ ʚʽʜ 10% ʜʦ 100%, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ Ñ 5%). 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ ʚʠʤʽʨʶʚʘʣʘʩʴ ʢʫʣʴʦʚʠʤ ʢʘʪʘʪʝʨʤʦʤʝʪʨʦʤ 

(ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 0,05ʤ/ʩ ʜʦ 2,0 ʤ/ʩ, ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ Ñ 5%)  ʪʘ 

ʯʘʰʢʦʚʠʤ ʘʥʝʤʦʤʝʪʨʦʤ ʄʉ-13 (ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜ 0,6 ʤ/ʩ ʜʦ 25,0 ʤ/ʩ, 

ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ  Ñ 0,2 ). 

ʆʮʽʥʢʫ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʨʘʜʦ̔ʤʝʪʨʦʤ çɸʨʛʫʩ-03è 

(ʨʘʜʠʦʤʝʪʨ ʥʝʩʝʣʝʢʪʠʚʥʠʡ, ʜʽʘʧʘʟʦʥʥ ʚʠʤʽʨʶʚʘʥʴ ʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 0,5 ʤʢʤ ʜʦ 20 ʤʢʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʽʜ 1 ɺʪ/ʤ2 ʜʦ 2000 ɺʪ/ʤ2, ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʴ 6%). ɿʘ ʥʘʷʚʥʦʩʪʽ ʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 
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ʪʘ ʜʞʝʨʝʣ ʚʝʣʠʢʦʾ ʧʣʦʱʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʧʨʷʤʢʫ ʤʘʢʩʠʤʫʤʫ ʧʦʪʦʢʫ ʚʽʜ ʜʞʝʨʝʣʘ.  

2. ʆʮʽʥʢʫ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʚʝʣʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ɼɹʅ ɺ.2.5-

28-2006 [468]. 

ʉʘʥʽʪʘʨʥʦʶ ʦʮʽʥʢʦʶ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʽ ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʜʘʻʪʴʩʷ ʦʮʽʥʢʘ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʩʚʽʪʣʘ 

ʧʦ ʧʨʠʤʽʱʝʥʥʶ. ʆʮʽʥʢʫ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʦʧʠʩʦʚʠʤ, 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʶʢʩʤʝʪʨʘ) ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʘʤʠ.  

ʆʧʠʩʦʚʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʫ ʦʩʚʽʪʣʝʥʥʷ, ʢʽʣʴʢʦʩʪʽ 

ʜʞʝʨʝʣ ʩʚʽʪʣʘ, ʢʽʣʴʢʦʩʪʽ ʽ ʪʠʧʫ ʣʘʤʧ, ʪʠʧʫ ʩʚʽʪʠʣʴʥʠʢʽʚ ʽ ʪ.ʜ.   

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʶʢʩʤʝʪʨʘ. ʈʽʚʝʥʴ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʦʮʽʥʶʶʪʴ ʚʚʝʯʝʨʽ. 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʚʜʝʥʴ ʩʧʦʯʘʪʢʫ 

ʚʠʤʽʨʶʶʪʴ ʨʽʚʝʥʴ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ (ʰʪʫʯʥʝ ʽ ʧʨʠʨʦʜʥʝ), ʘ ʧʦʪʽʤ 

ʧʨʠʨʦʜʥʦʛʦ. ʈʽʟʥʠʮʷ ʤʽʞ ʮʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ ʰʪʫʯʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ. ʆʩʚʽʪʣʝʥʥʷ ʚʠʤʽʨʶʶʪʴ ʫ 8-10 ʪʦʯʢʘʭ ʧʨʠ ʧʣʦʱʽ ʧʨʠʤʽʱʝʥʥʷ 15-

20 ʤ2 ʽ ʚ 3-4 ʪʦʯʢʘʭ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʤʝʥʰʦʾ ʧʣʦʱʽ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ 

ʦʙʯʠʩʣʶʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ 

ʚʠʟʥʘʯʘʶʪʴ ʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʫʩʽʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʫ ʮʴʦʤʫ ʧʨʠʤʽʱʝʥʥʽ Q; 

                                                   Q= nĬʇ,  ɺʪ,                                     (2.2) 

 ʜʝ: n-ʢʽʣʴʢʽʩʪʴ ʣʘʤʧ, ʇ ïʧʦʪʫʞʥʽʩʪʴ ʦʜʥʽʻʾ ʣʘʤʧʠ, ɺʪ. 

ʆʩʢʽʣʴʢʠ ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʜʞʝʨʝʣ ʩʚʽʪʣʘ, 

ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʜʣʷ ʮʴʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ (ʈ), (ɺʪ/ʤ2) - ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʫ ʚʘʪʘʭ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʦʜʠʥʠʮʶ ʦʩʚʽʪʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ: 

                                         ʈ = Q /S, ɺʪ/ʤ2                                  (2.3) 

ʜʝ Qïʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʜʣʷ ʮʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ɺʪ; 

S - ʧʣʦʱʘ ʧʨʠʤʽʱʝʥʥʷ, ʤ2. 

3. ʆʮʽʥʢʫ ʨʽʚʥʷ ʰʫʤʦʚʦʛʦ ʪʘ ʚʽʙʨʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʚʝʣʠ ʟʛʽʜʥʦ 

ʤʝʪʦʜʠʢʠ ɻʆʉʊ 20445ï75 [469]. 
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ʇʽʜ ʯʘʩ ʩʧʝʢʪʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʦʩʪʽʡʥʠʡ ʰʫʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʫ ʨʽʚʥʷʭ 

ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ (ʜɹ) ʚ ʦʢʪʘʚʥʠʭ ʩʤʫʛʘʭ ʯʘʩʪʦʪ ʽʟ ʩʝʨʝʜʥʴʦ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʯʘʩʪʦʪʘʤʠ 31,5, 63, 125, 250; 500, 1000, 2000, 4000 ʽ 8000 ɻʮ.  

ʉʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʰʫʤʫ ʧʨʦʚʝʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʤʦʤʽʨʘ ɺʐɺ-003, 

ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʫ ʰʫʤʫ ʽ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʽʟʫ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ, ʘ 

ʪʘʢʦʞ ʚʽʙʨʘʮʽʾ, ʚʠʤʽʨʶʶʯʠ ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʢʦʞʥʽʡ ʦʢʪʘʚʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʰʫʤʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ɺʐɺ-003 ʚʠʤʽʨʶʶʪʴ ʰʫʤ ʟ ʯʘʩʪʦʪʦʶ 

ʚʽʜ 10 ʜʦ 20 000 ɻʮ ʫ ʤʝʞʘʭ ʜʦ 140 ʜɹ, ʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥ ʧʨʠʣʘʜʫ ʧʦ 

ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʶ ʚʽʜ 100 ʜʦ 10000 ɻʮ, ʘ ʟ ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ - ʚʽʜ 10 ʜʦ 2800 ɻʮ. 

ʅʘ ʦʜʠʥʦʯʥʠʭ ʧʦʩʪʽʡʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚʠʤʽʨ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʪʦʯʢʘʭ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʤʽʱʝʥʥʶ ʚʠʨʦʙʥʠʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ï 

ʜʞʝʨʝʣʘ ʰʫʤʫ. ʗʢʱʦ ʨʦʙʦʯʽ ʤʽʩʮʷ ʥʝ ʧʦʩʪʽʡʥʽ, ʪʦ ʚʠʤʽʨʠ ʧʨʦʚʦʜʠʣʠ ʚ 

ʨʦʙʦʯʽʡ ʟʦʥʽ ʚ ʪʨʴʦʭ ʪʦʯʢʘʭ. 

ʆʮʽʥʢʫ ʨʝʞʠʤʫ ʰʫʤʫ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʟʘ ʟʤʽʰʘʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʨʽʟʥʦʪʠʧʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʴʦʭ ʜʽʣʴʥʠʮʷʭ 

ʨʦʙʦʯʦʾ ʟʦʥʠ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɺʠʤʽʨ ʰʫʤʫ ʧʨʦʚʦʜʠʚʩʷ ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʥʝ ʤʝʥʰ 2/3 ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ 

ʜʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʘ ʪʘʢʦʞ ʟʘ ʚʢʣʶʯʝʥʦʾ ʚʝʥʪʠʣʷʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʤʽʢʨʦʬʦʥ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʚʠʩʦʪʽ 1,5 ʤ ʥʘʜ ʨʽʚʥʝʤ ʧʽʜʣʦʛʠ ʯʠ ʥʘ ʨʽʚʥʽ ʛʦʣʦʚʠ, ʷʢʱʦ 

ʨʦʙʦʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʩʠʜʷʯʠ, ʽ ʩʧʨʷʤʦʚʫʚʘʣʠ ʫʙʽʢ ʜʞʝʨʝʣʘ ʰʫʤʫ. 

ʇ̔ ʜ ʯʘʩ ʚʠʚʯʝʥʥ ̫ʧʦʩʪʽʡʥʦʛʦ ʡ ʽʤʧʫʣʴʩʥʦʛʦ ʰʫʤʫ ʚʠʤʽʨ ʧʨʦʚʦʜʠʣʠ 

ʧôʷʪʴ ʨʘʟʽʚ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʽ ʨʝʟʫʣʴʪʘʪʠ ʫʩʝʨʝʜʥʶʚʘʣʠ. ɿʘ ʟʤʽʰʘʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʨʽʚʥʽʚ ʟʚʫʢʫ (ʜɹɸ) ʽ ʟʚʫʢʦʚʦʛʦ 

ʪʠʩʢʫ (ʜɹɸ) ʦʙʯʠʩʣʶʚʘʣʠ ʟʨʦʙʠʚʰʠ ʚʠʤʽʨ ʫ ʚʦʩʴʤʠ ʪʦʯʢʘʭ ʮʝʭʫ.  

ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ ʨʽʚʥʷʤʠ ʰʫʤʫ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʫʩʪʘʥʦʚʣʝʥʠʤʠ 

ɼʉʅ 3.3.6.037-99 [369] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ 

ʮʝʥʪʨʫ ʛʽʛʽʻʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ɯʌʅʄʋ. 

4. ʆʮʽʥʢʫ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʧʨʦʚʝʣʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ, ʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʘʤʠ ʟʘ 

ʤʝʪʦʜʠʢʦ  ʁɻʆʉʊ 12.1.016-79 [470]. 
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ɺʠʙʽʨ ʪʦʯʦʢ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʚʽʪʨʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʢʘʟʽʚʦʢ ɻʆʉʊ 

12.1.005ï88 [471] ʧʨʦʚʦʜʠʚʩʷ ʚ ʟʦʥʽ ʜʠʭʘʥʥʷ ʟʘ ʪʠʧʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ ʽʟ 

ʦʙʣʽʢʦʤ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʞʝʨʝʣ ʚʠʜʽʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʇʨʦʪʷʛʦʤ ʟʤʽʥʠ ʽ ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʢʦʞʥʽʡ 

ʪʦʯʮʽ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʽʙʨʘʣʠ ʧʦ 15 ʧʨʦʙ ʥʘ ʧʨʦʪʷʟʽ ʚʽʜ 30 ʭʚ ʜʦ 60 ʭʚ, ʱʦ ʻ 

ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʜʦʩʪʦʚʽʨʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʙʠ ʧʦʚʽʪʨʷ ʚʽʜʙʠʨʘʣʠ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʫ ʤʽʩʮʷʭ ʪʠʤʯʘʩʦʚʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʶʶʯʠʭ ʽ ʚ ʤʽʩʮʷʭ, ʜʝ ʧʦʚʽʪʨʷ ʥʝ ʟʘʙʨʫʜʥʝʥʝ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. ʈʽʚʝʥʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʽʜ ʧʽʜʣʦʛʠ ʽ ʨʦʙʦʯʠʭ ʧʣʦʱʘʜʦʢ 

ʫʩʪʘʥʦʚʣʶʚʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʨʝʯʦʚʠʥ. ʇʨʠʡʤʘʣʘʩʴ ʜʦ ʫʚʘʛʠ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʦʪʦʢʫ ʨʫʭʫ ʧʦʚʽʪʨʷ.  

ɺʽʜʙʽʨ ʧʨʦʙ ʧʦʚʽʪʨʷ ʟʜʽʡʩʥʶʚʘʣʠ ʘʩʧʽʨʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ (ʧʨʦʪʷʛʘʥʥʷ 

ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʧʦʛʣʠʥʘʣʴʥʽ ʨʦʟʯʠʥʠ). ʈʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʚʽʪʨʷ (V0), ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʘʥʘʣʽʟʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

                           V = ʘĬ V0 /  (Vn Ĭ C Ĭ K)                                (2.4) 

ʜʝ ʘ ï ʥʠʞʥʷ ʤʝʞʘ ʚʠʟʥʘʯʝʥʥʷ ʨʝʯʦʚʠʥʠ, ʤʛ/ʤ3; V0 ï ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ 

ʧʦʛʣʠʥʘʶʯʦʛʦ ʨʦʟʯʠʥʫ, ʩʤ3; Vʧ ï ʦʙôʻʤ ʘʣʽʢʚʦʪʠ, ʷʢʠʡ ʚʟʷʪʠʡ ʜʣʷ ʘʥʘʣʽʟʫ, ʩʤ
3; 

ʉ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʟʥʘʯʫʚʘʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʫ, ʤʛ/ʤ3; ʂ ï 

ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʪʢʫ ʚʝʣʠʯʠʥʠ ɻɼʂ (İ, ı ...), ʷʢ ʧʨʘʚʠʣʦ İ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʦʙôʻʤ ʚʽʜʽʙʨʘʥʦʛʦ ʧʦʚʽʪʨʷ 

ʧʨʠʚʦʜʠʚʩʷ ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ (t=20ÁC, ʈ=101,31 ʢʇʘ (760 ʤʤ ʨʪ. ʩʪ.)). 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʨʦʙ ʧʦʚʽʪʨʷ ʬʦʪʦʤʝʪʨʠʯʥʠʡ ʪʘ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʦʩʥʦʚʘʥʽ ʥʘ ʚʠʙʦʨʯʦʤʫ ʧʦʛʣʠʥʘʥʥʽ ʧʫʯʢʘ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʦʟʯʠʥ [472].  

ʈʦʟʨʘʭʦʚʘʥʠʡ ʜʣʷ ʢʦʞʥʦʾ ʟ ʚʠʟʥʘʯʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʦʙôʻʤ ʧʦʚʽʪʨʷ 

ʘʩʧʽʨʫʶʪʴ ʽʟ ʰʚʠʜʢʽʩʪʶ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʫ 

ʧʦʛʣʠʥʘʶʯʦʤʫ ʨʦʟʯʠʥʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʤʽʨʶʶʪʴ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʫ ʟʘ 

ʜʦʚʞʠʥʠ ʭʚʠʣʽ (ɚ), ʱʦ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʜʣʷ ʢʦʞʥʦʾ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʨʝʯʦʚʠʥ, ʫ ʢʶʚʝʪʘʭ ʪʦʚʱʠʥʦʶ ʧʦʛʣʠʥʘʶʯʦʛʦ ʰʘʨʫ 1,0 ʩʤ ʚʽʜʥʦʩʥʦ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʟʥʘʭʦʜʷʪʴ ʟʘ 
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ʛʨʘʜʫʶʚʘʣʴʥʠʤ ʛʨʘʬʽʢʦʤ, ʷʢʠʡ ʧʦʧʝʨʝʜʥʴʦ ʙʫʜʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʜʦʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ: ʬʦʨʤʘʣʴʜʝʛʽʜʫ, 

ʘʮʝʪʘʣʴʜʝʛʽʜʫ, ʘʤʽʘʢʫ, ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ, ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, 

ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪʫ, ʝʪʠʣʝʥʫ, ʧʨʦʧʽʣʝʥʫ, ʦʢʩʠʜʫ ʝʪʠʣʝʥʫ, ʩʪʠʨʦʣʫ, ʙʝʥʟʦʣʫ, 

ʙʝʥʟʘʣʴʜʝʛʽʜʫ, ʪʦʣʫʦʣʫ, ʬʝʥʦʣʫ, ʝʪʠʣʙʝʥʟʦʣʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʚʠʟʥʘʯʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʘ ʋɻ-2, ʧʦʛʣʠʥʘʯʽʚ ʈʽʭʪʝʨʘ ʽ ɿʘʡʮʝʚʘ, 

ʬʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-2, ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ ʤʘʨʢʠ ʂʨʠʩʪʘʣ 2000 ʄ. 

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʫʤʦʚ ʧʨʘʮʽ ʧʨʦʚʝʜʝʥʦ ʟʛʽʜʥʦ ɯʥʩʪʨʫʢʮʽ ʾʄʆʇ çʅʘʚʢʦʣʠʰʥʽ 

ʬʘʢʪʦʨʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽè [473] ʪʘ ɼʝʨʞʉʅʽʇ çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫè (ʜʦʜ. 15, 16, 17) [474]. 

5. ʆʮʽʥʢʫ ʟʘʧʠʣʝʥʦʩʪʽ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʧʨʦʚʝʣʠ ʛʨʘʚʽʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʩʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʠʣʫ ʽ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʚʠʢʦʥʘʥʽ ʟʛʽʜʥʦ ʟ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʄʆɿ 

ʋʢʨʘʾʥʠ ʄɺ 4436-87 [475]. ɼʣʷ ʘʥʘʣʽʟʫ ʟʘʧʠʣʝʥʦʩʪʽ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʝʣʝʢʪʨʦʘʩʧʽʨʘʪʦʨ ʄ-822. ɺʽʜʙʽʨ ʧʨʦʙ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʧʘʧʝʨʦʚʽ ʬʽʣʴʪʨʠ ɸʌɸ-ɺʇ-20 

ʚ ʟʦʥʽ ʜʠʭʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ (1,7 ʤ) ʪʨʠʚʘʣʽʩʪʶ ʚʽʜ 30 ʜʦ 50 ʭʚʠʣʠʥ ʟʽ ʰʚʠʜʢʽʩʪʶ 20 

ʜʤ3 / ʭʚ. ɼʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʚʽʜʙʽʨ ʧʨʦʙ ʧʦʚʽʪʨʷ ʧʦʚʪʦʨʠʣʠ 5 ʨʘʟʽʚ ʟʘ ʟʤʽʥʫ ʧʨʦʪʷʛʦʤ 

5 ʟʤʽʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ USB-ʤʽʢʨʦʩʢʦʧʘ ʥʘ ʰʪʘʪʠʚʽ ʤʘʨʢʠ U500X 

ʜʦʩʣʽʜʞʝʥʦ ʜʠʩʧʝʨʩʥʠʡ ʩʢʣʘʜ ʧʠʣʫ (ʇɽʊʌ, ʇɺʍ, ʇʉ, ʇɽ, ʇʇ, ʇɸ). 

6. ʆʮʽʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʦʚʝʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʉʅʽʇ çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫè (ʜʦʜ. 15, 16, 17) [474]. 

ʆʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʝʥʝʨʛʦʟʘʪʨʘʪ ʧʨʘʮʽʚʥʠʢʘ 

ʟʘ ʟʤʽʥʫ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʝʥʝʨʛʦʟʘʪʨʘʪʠ ʪʽʣʴʢʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ (ʘʙʦ) 

ʫʪʨʠʤʘʥʥʷ ʚʘʥʪʘʞʫ, ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ. ʆʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ, ʱʦ ʚʠʟʥʘʯʘʣʠ: 

- ʟʦʚʥʽʰʥʻ ʬʽʟʠʯʥʝ ʜʠʥʘʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʩʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ; 

- ʩʪʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 
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- ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ. 

ɼʦʧʦʤʽʞʥʽ ʧʦʢʘʟʥʠʢʠ, ʢʦʪʨʽ ʚʠʟʥʘʯʘʣʠ: 

- ʤʘʩʘ ʚʘʥʪʘʞʫ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʪʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ; 

- ʨʦʙʦʯʘ ʧʦʟʘ; 

- ʢʫʪ ʥʘʭʠʣʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʥʘʭʠʣʽʚ ʪʫʣʫʙʘ. 

ʂʦʞʥʠʡ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʚ ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʷʥʠʡ ʽ ʦʮʽʥʝʥʠʡ. 

1. ɿʦʚʥʽʰʥʻ ʬʽʟʠʯʥʝ ʜʠʥʘʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʣʦʩʴ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ (ʧʽʜʥʽʤʘʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ, ʦʧʫʩʢʘʥʥʷ). ʆʮʽʥʶʚʘʣʘʩʴ, ʷʢ ʜʦʙʫʪʦʢ ʤʘʩʠ ʚʘʥʪʘʞʫ ʥʘ ʚʽʜʩʪʘʥʴ ʡʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ (ʤĬʢʛ = ɺʪ).  

2. ʉʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ  ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʝʥʥʦʶ ʥʦʨʤʦʶ ʚʠʨʦʙʽʪʢʫ ʰʣʷʭʦʤ 

ʤʥʦʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʫʭʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʦʜʥʽʡ ʦʧʝʨʘʮʽʾ, ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ. 

3. ʉʪʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʚôʷʟʘʥʝ ʟ ʫʪʨʠʤʘʥʥʷʤ ʚʘʥʪʘʞʫ ʘʙʦ 

ʜʦʢʣʘʜʘʥʥʷʤ ʟʫʩʠʣʴ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʰʣʷʭʦʤ ʧʝʨʝʤʥʦʞʝʥʥʷ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ: 

ʚʝʣʠʯʠʥʠ ʟʫʩʠʣʣʷ ʜʣʷ ʫʪʨʠʤʘʥʥʷ (ʤʘʩʘ ʚʘʥʪʘʞʫ, ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ) ʽ ʯʘʩʫ ʡʦʛʦ 

ʫʪʨʠʤʘʥʥʷ. ʉʪʘʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʥʪʘʞʫ ʥʘ ʚʽʜʩʪʘʥʴ 

ʚʨʘʭʦʚʘʥʝ ʚ ʥʦʨʤʘʪʠʚʥʽʡ ʚʝʣʠʯʠʥʽ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

4. ʈʦʙʦʯʘ ʧʦʟʘ. ʆʮʽʥʢʘ ʨʦʙʦʯʦʾ ʧʦʟʠ ʧʨʦʚʦʜʠʣʘʩʴ ʫ ʚʽʜʩʦʪʢʘʭ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. ɸʙʩʦʣʶʪʥʠʡ ʯʘʩ (ʚ ʭʚʠʣʠʥʘʭ, ʛʦʜʠʥʘʭ) ʧʝʨʝʙʫʚʘʥʥʷ ʚ 

ʪʽʡ ʯʠ ʽʥʰʽʡ ʧʦʟʽ ʚʠʟʥʘʯʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʭʨʦʥʦʤʝʪʨʘʞʥʠʭ ʜʘʥʠʭ ʟʘ ʟʤʽʥʫ, ʧʽʩʣʷ ʯʦʛʦ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ, ʪʦʙʪʦ ʫ ʚʽʜʩʦʪʢʘʭ ʜʦ 8- 

ʛʦʜʠʥʥʦʾ ʟʤʽʥʠ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʘʢʪʠʯʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʟʤʽʥʠ). 

5. ʅʘʭʠʣʠ ʪʫʣʫʙʘ (ʚʠʤʫʰʝʥʽ, ʙʽʣʴʰʝ 300), ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ, ʢʦʪʨʽ ʚʠʟʥʘʯʘʣʠ 

ʰʣʷʭʦʤ ʾʭ ʧʨʷʤʦʛʦ ʧʽʜʨʘʭʫʥʢʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (5 ʨʘʟʽʚ ʟʘ ʟʤʽʥʫ) ʟ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ ʢʽʣʴʢʦʩʪʽ ʥʘʭʠʣʽʚ ʟʘ ʚʝʩʴ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʘʙʦ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʟʘ ʦʜʥʫ ʦʧʝʨʘʮʽʶ ʽ ʤʥʦʞʝʥʥʷʤ ʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʟʘ 

ʟʤʽʥʫ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥ ̫ʢʫʪʘ ʥʘʭʠʣʫ ʽʥʢʦʣʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʫʪʦʤʽʨ, 

ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ, ʱʦ ʫ ʣʶʜʠʥʠ ʟ ʩʝʨʝʜʥʽʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʤʠ ʜʘʥʠʤʠ ʥʘʭʠʣʠ 

ʪʫʣʫʙʘ ʙʽʣʴʰʝ 300 ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʦʥʘ ʙʝʨʝ ʙʫʜʴ-ʷʢʽ ʧʨʝʜʤʝʪʠ, 

ʧʽʜʽʡʤʘʻ ʚʘʥʪʘʞ ʘʙʦ ʚʠʢʦʥʫʻ ʜʽʾ ʨʫʢʘʤʠ ʥʘ ʚʠʩʦʪʽ ʥʝ ʙʽʣʴʰʝ 50 ʩʤ ʚʽʜ ʧʽʜʣʦʛʠ. 

6. ʇʝʨʝʤʽʱʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ï ʧʝʨʝʭʦʜʠ, ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ 

ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʪʘ ʚʝʨʪʠʢʘʣʽ (ʧʦ ʩʭʦʜʠʥʢʘʤ, ʧʘʥʜʫʩʘʤ ʪʘ ʽʥ.). 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʢʤ. ʈʫʭʠ  ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ - ʨʫʭʠ ʥʘ ʧʣʦʱʠʥʽ ʟ ʥʘʭʠʣʦʤ ʚʽʜ 00 ʜʦ 300, 

ʧʦ ʚʝʨʪʠʢʘʣʽ ï ʥʘ ʧʣʦʱʠʥʽ ʟ ʥʘʭʠʣʦʤ ʚʽʜ 300 ʜʦ 900. 

ɺʠʤʽʨʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʦʢʦʤʽʨʘ, ʷʢʠʡ ʟʘʢʨʽʧʣʷʣʠ ʥʘ ʧʨʘʮʽʚʥʠʢʫ 

(ʧʽʜ ʯʘʩ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʧʝʨʝʨʚ ʢʨʦʢʦʤʽʨ ʟʥʽʤʘʣʠ).  

7. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʚʠʟʥʘʯʘʣʘʩʴ ʪʘ ʦʮʽʥʶʚʘʣʘʩʴ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʘʭ 15 ʪʘ 17 ʜʦ ɼʉʅʪʘʇ [474]. 

ʂʽʥʮʝʚʫ ʦʮʽʥʢʫ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʚʽʜʥʦʰʝʥʴ 

ʚʠʤʽʨʷʥʠʭ ʘʙʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʾʭ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪ ʟʥʘʯʠʤʦʩʪʽ ʧʦʢʘʟʥʠʢʘ (1,0 ï ʜʣʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 0,15 ï ʜʣʷ 

ʜʦʧʦʤʽʞʥʠʭ). ɼʦʜʘʚʘʥʥʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʜʦʧʦʤʽʞʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ 

ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʧʝʨʝʚʠʱʝʥʥʷ ʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 0,15. 

ʆʮʽʥʢʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ 

ʨʦʟʫʤʦʚʦʛʦ, ʩʝʥʩʦʨʥʦʛʦ ʽ ʥʝʨʚʦʚʦ-ʝʤʦʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʘʮʽʚʥʠʢʘ. 

1. ʈʦʟʫʤʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʚʨʘʭʦʚʫʶʯʠ:  

- ʟʤʽʩʪ ʨʦʙʦʪʠ, ɦ ʦ ʦʧʠʩʫʻ ʩʪʫʧʽʥʴ ʩʢʣʘʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ; 

- ʩʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ (ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʾʭ ʦʮʽʥʢʘ, ʱʦ ʥʝʦʙʭʽʜʥ ̔ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʭʦʜʫ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ; 

- ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʟʘ ʩʪʫʧʝʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ, ʯʠʤ ʙʽʣʴʰʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʦʚôʷʟʢʽʚ ʫ ʧʨʘʮʽʚʥʠʢʘ, ʪʠʤ ʚʠʱʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʡʦʛʦ ʧʨʘʮʽ; 

- ʭʘʨʘʢʪʝʨ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ, ʜʝ ʥʘʡʙʽʣʴʰʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʨʘʮʽ ʚ ʫʤʦʚʘʭ 

ʙʨʘʢʫ ʯʘʩʫ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʟʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. 

2. ʉʝʥʩʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʮʝ ʪʨʠʚʘʣʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ ʥʘ ʦʙôʻʢʪʽ. 

ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʩʝʥʩʦʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʨʘʭʦʚʫʶʪʴ: 

- ʱʽʣʴʥʽʩʪʴ ʩʠʛʥʘʣʽʚ (ʩʚʽʪʣʦʚʠʭ, ʟʚʫʢʦʚʠʭ) ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ ʩʧʨʠʡʥʷʪʠʭ ʽ 

ʧʝʨʝʜʘʥʠʭ ʟʘ 1 ʛʦʜʠʥʫ ʨʦʙʦʪʠ; 

-ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʦʨʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ: ʨʦʟʤʽʨʫ 

ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ (ʧʨʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʯʝʡ ʧʨʘʮʶʶʯʦʛʦ ʜʦ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ ʥʝ 

ʙʽʣʴʰʝ 0,5 ʤ), ʤʤ, % ʯʘʩʫ ʟʤʽʥʠ. ʏʠʤ ʤʝʥʰʠʡ ʨʦʟʤʽʨ ʧʨʝʜʤʝʪʫ ʨʦʟʨʽʟʥʝʥʥʷ ʪʘ ʯʠʤ 

ʜʦʚʰʠʡ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʠʤ ʚʠʱʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʯʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʝʢʨʘʥʘʤʠ ʚʽʜʝʦʪʝʨʤʽʥʘʣʽʚ, ʛʦʜʠʥ ʥʘ ʟʤʽʥʫ; 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ ʚʠʟʥʘʯʘʣʠ ʟʘ ʟʘʣʝʞʥʽʩʪʶ ʯʽʪʢʦʩʪʽ ʩʣʽʚ 

ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʚʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʦʚʠ ʽ çʬʦʥʦʚʦʛʦè ʰʫʤʫ.  

http://zakon4.rada.gov.ua/laws/show/z0472-14/paran258#n258
http://zakon4.rada.gov.ua/laws/show/z0472-14/paran265#n265


101 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʣʦʩʦʚʠʡ ʘʧʘʨʘʪ, ʚʠʟʥʘʯʘʣʠ, ʷʢ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ 

ʟ̔ ʥʘʧʨʫʞʝʥʥʷʤ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ. 

3. ɽʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ: 

- ʩʪʫʧʝʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ (çʮʽʥʘè  ʧʦʤʠʣʢʠ); 

- ʩʪʫʧʝʥʶ ʨʠʟʠʢʫ ʜʣʷ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ ʪʘ ʞʠʪʪʷ ʽʥʰʠʭ ʦʩʽʙ; 

- ʩʪʫʧʝʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʙʝʟʧʝʢʫ ʽʥʰʠʭ ʦʩʽʙ. 

ʄʦʥʦʪʦʥʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ ʚʠʟʥʘʯʘʣʠ ʟʘ: 

- ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ (ʧʨʠʡʦʤʽʚ), ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʛʦ 

ʟʘʚʜʘʥʥʷ ʘʙʦ ʚ ʦʧʝʨʘʮʽʷʭ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ; 

- ʪʨʠʚʘʣʽʩʪ ʁʚʠʢʦʥʘʥʥʷ ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʨʦʩʪʠʭ ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ; 

- ʤʦʥʦʪʦʥʥʽʩʪʶ ʚʠʨʦʙʥʠʯʦʾ ʦʙʩʪʘʥʦʚʢʠ - ʯʘʩ ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʚʽʜ ʯʘʩʫ ʟʤʽʥʠ. 

4. ʈʝʞʠʤ ʧʨʘʮʽ ʦʮʽʥʶʚʘʣʠ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʨʦʙʦʯʦʛʦ ʜʥʷ ʪʘ ʟʤʽʥʥʽʩʪʶ ʨʦʙʦʪʠ.  

ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʣʘʩʴ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʚʽʜʥʦʰʝʥʴ ʚʠʤʽʨʷʥʠʭ ʘʙʦ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʾʭ ʜʦʧʫʩʪʠʤʠʭ 

ʨʽʚʥʽʚ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʟʥʘʯʠʤʦʩʪʽ ʧʦʢʘʟʥʠʢʘ (1,0 ï ʜʣʷ ʦʩʥʦʚʥʠʭ, 0,15 

ï ʜʣʷ ʜʦʧʦʤʽʞʥʠʭ). 

5. ʍʨʦʥʦʤʝʪʨʘʞ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʩʢʣʘʜʦʚʠʭ 

ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʮʴʦʤʫ ʨʦʟʨʘʭʦʚʫʚʫʚʘʣʠ ʱʽʣʴʥʽʩʪʴ ʨʦʙʦʯʦʛʦ ʯʘʩʫ (ʑ ʨ.ʯ), 

ʱʦ ʻ ʚʽʜʥʦʰʝʥʥʷʤ ʯʘʩʫ ʨʦʙʦʪʠ, ʚʢʣʶʯʘʶʯʠ ʤʽʢʨʦʧʘʫʟʠ, ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ 

ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʯʦʾ ʟʤʽʥʠ: 

                                              ʑʨ.ʯ. = ʊ ʨʦʙ. Ĭ 100/ ʊʨ.ʟ.,%                                     (2.5) 

ʜʝ: ʊʨʦʙ. ï ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʚʩʪʘʥʦʚʣʝʥʘ ʭʨʦʥʦʤʝʪʨʘʞʝʤ, ʭʚ.; ʊʨ.ʟ. ï 

ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʾ ʟʤʽʥʠ, ʭʚ.; 100 ï ʧʝʨʝʚʝʜʝʥʥʷ ʫ ʚʽʜʩʦʪʢʠ. 

ɻʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʩʝʣʴʙʠʱʥʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ʟʦʥʽ 

ʚʧʣʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʧʨʦʚʝʜʝʥʦ ʟʘ ʥʘʪʫʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ, ʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʘʤʠ ʟʘ ʤʝʪʦʜʠʢʘʤʠ 

ʚʠʢʣʘʜʝʥʦʶ ʚ ɻʆʉʊ 12.1.016-79 [475], ʄɺ 4436-87 [476] ʪʘ ʚʠʢʦʥʘʥʦ 

ʨʦʟʨʘʭʫʥʢʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʉʆ, NO2, NO, CO2, CH4, ʅʄʃʆʉ, ʩʘʞʘ, 

ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ) ʟʛʽʜʥʦ ʆʅɼ-86 [477]. ʆʪʨʠʤʘʥʽ ʜʘʥʽ, ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʦʟʤʽʨʽʚ ʉɿɿ ʜʦ ʤʝʞʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʫʟʛʦʜʞʝʥʦ ʟ ɼʉʇ 173-96 [478]. 
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ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʝʯʦʚʠʥʦʶ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ (ʇɿ), ʷʢʠʡ, ʟʛʽʜʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʤʝʪʦʜʠʯʥʠʤ ʜʦʢʫʤʝʥʪʦʤ [477], ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʦʛʦ 

(ʘʙʦ ʧʨʦʛʥʦʟʥʦʛʦ) ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʮʽʻʶ ʨʝʯʦʚʠʥʦʶ ʟ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʶ ʚʝʣʠʯʠʥʦʶ (2.6): 

 ʇɿ = ʉ/ɻɼʂ      (2.6) 

ʜʝ: ʉ ï ʬʘʢʪʠʯʥʘ (ʘʙʦ ʧʨʦʛʥʦʟʥʘ) ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ, ʤʛ/ʤį; 

ɻɼʂ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʻʾ ʨʝʯʦʚʠʥʠ, ʤʛ/ʤį. 

ʆʮʽʥʢʫ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ×ʇɿ ʩʫʤʽʰʰʶ ʨʝʯʦʚʠʥ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ (ɻɼɿ). ɼʦʧʫʩʪʠʤʠʤ 

ʚʠʟʥʘʻʪʴʩʷ ʨʽʚʝʥʴ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ɻɼɿ. 

ʉʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʬʘʢʪʠʯʥʦʛʦ ʘʙʦ ʧʨʦʛʥʦʟʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʩʫʤʽʰʰʶ ʨʝʯʦʚʠʥ (×ʇɿ) ʨʦʟʨʘʭʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (2.7): 

×ʇɿ = ((ʉ1/ɻɼʂ1Ĭʂ1) + (ʉ2/ɻɼʂ2Ĭʂ2) +(ʉ3/ɻɼʂ3Ĭʂ3) +é+(ʉn/ɻɼʂnĬʂn))Ĭ100 %   (2.7) 

ʜʝ: ʉ1, ʉ2, ʉ3 é ʉn ï ʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʘʙʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʧʦʣʫʢ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ, ʤʛ/ʤį; 

- ɻɼʂ1, ɻɼʂ2, ɻɼʂ3 é ɻɼʂn ï ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʩʫʤʽʰʽ, ʤʛ/ʤį; 

- ʂ1, ʂ2, ʂ3 é ʂn ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʢʣʘʩ 

ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʯʦʚʠʥʠ (ʜʣʷ 1-ʛʦ ʢʣʘʩʫ ï 0,8; 2-ʛʦ ï 0,9; 3-ʛʦ ï 1,0; 

4-ʛʦ ï 1,1). 

ʇʦʢʘʟʥʠʢ ɻɼɿ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ï ʚʽʜʥʦʩʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ 

ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʭʘʨʘʢʪʝʨ ʩʫʤʽʩʥʦʛʦ ʜʽʷʥʥʷ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʧʨʠʩʫʪʥʽʭ ʫ ʥʴʦʤʫ 

ʰʢ̔ʜʣʠʚʠʭ ʜʦʤʽʰʦʢ. ɻɼɿ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʥʘ ʦʩʥʦʚʽ 

ʚʠʟʥʘʯʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʟʘ ʬʦʨʤʫʣʦʶ (2.8) ʪʘ ʟʘʪʚʝʨʜʞʝʥʠʭ ʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʟʘ ʬʦʨʤʫʣʦʶ (2.9): 
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ɻɼɿ = ʂ ʂ.ɼ. ʩ.ʩ. Ĭ 100%      (2.8) 

 

ʂ ʂ.ɼ. ʩ.ʩ. = ãn×(ʂ2ʂ.ɼ.1 + ʂ2
ʂ.ɼ.2 +é+ ʂ2

ʂ.ɼ.ʧ + ʧ) +ʂʪ   (2.9) 

ʜʝ: ʂʂ.ɼ.1, ʂʂ.ɼ.2, ʂʂ.ɼ.ʧ ï ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʩʫʤʽʰʝʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʜʣʷ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʜʽʾ; 

n ï ʯʠʩʣʦ ʨʝʯʦʚʠʥ, ʜʣʷ ʷʢʠʭ ʨʝʯʦʚʠʥ ʦʬʽʮʽʡʥʦ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ (ʂʂ.ɼ. = ãn) 

ʂm - ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʨʝʯʦʚʠʥ ʟ ʥʝʟʘʣʝʞʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʜʽʾ (ʟʙʝʨʽʛʘʻʪʴʩʷ 

ɻɼʂ ʜʣʷ ʢʦʞʥʦʾ ʨʝʯʦʚʠʥʠ). 

ʆʮʽʥʢʘ ʨʽʚʥʽʚ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʚʠʢʠʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʠʢʦʥʘʥʦ ʟʘ ʤʝʪʦʜʠʢʦʶ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ (Human Health Risk Assessment), 

ʨʦʟʨʦʙʣʝʥʦʾ ɸʛʝʥʪʩʪʚʦʤ ʉʐɸ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʪʘ ɺʆʆɿ, ʽ ʄʈ 2.2.12-142-

2007/ʄʆɿ ʋʢʨʘʾʥʠ [479]. 

ɼʣʷ ʦʮʽʥʢʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜʦʣʦʛʽʶ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ [479]. ʈʦʟʨʘʭʫʥʦʢ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʝʬʝʢʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʨʽʚʥʷʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʨʽʚʥʽʚ ʝʢʩʧʦʟʠʮʽʾ ʟ ʙʝʟʧʝʯʥʠʤʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʥʝʙʝʟʧʝʢʠ (HQ) (2.10): 

      ( 2.10 ) 

ʜʝ: ʉ ï ʬʘʢʪʠʯʥʘ (ʘʙʦ ʧʨʦʛʥʦʟʥʘ) ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʤį; RfC ï ʨʝʬʝʨʝʥʪʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʤį. 

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (US EPɸ), ʨʝʬʝʨʝʥʪʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʮʝ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʝʙʝʟʧʝʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʢʦʪʨʘ ʟʘ ʱʦʜʝʥʥʦʛʦ ʚʧʣʠʚʫ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʥʝ ʚʠʢʣʠʯʝ 

ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʫ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ, ʚʢʣʶʯʘʶʯʠ ʚʽʜʜʘʣʝʥʽ ʥʘʩʣʽʜʢʠ ʽ ʚʧʣʠʚ ʥʘ 

ʧʦʪʦʤʩʪʚʦ, ʫ ʥʘʩʝʣʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʯʫʪʣʠʚʠʭ ʛʨʫʧʘʭ. 

ɿʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʢʽʣʴʢʦʭ ʨʝʯʦʚʠʥ ʽʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʰʣʷʭʦʤ 

ʥʘʜʭʦʜʞʝʥʥʷ ʪʘ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʜʥʫ ʩʠʩʪʝʤʫ ʘʙʦ ʦʨʛʘʥ, ʚʠʟʥʘʯʘʣʠ ʽʥʜʝʢʩ 

ʥʝʙʝʟʧʝʢʠ (ʅɯ) (2.11): 
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HI = HQ1 +HQ2 +é+HQi ,    ( 2.11 ) 

ʜʝ : HQ1, HQ2 é HQi ï ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ. 

 ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʥʘ ʢʦʤʧʦʥʝʥʪʠ 

ʙʽʦʩʬʝʨʠ. ʆʮʽʥʢʠʫ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʚʽʜʭʦʜʽʚ (ʰʣʘʤ) ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʙʫʣʠ ʚʠʣʫʯʝʥʽ ʽʟ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʥʘ 

ʚʠʱʽ ʨʦʩʣʠʥʠ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢ 

ʚʠʢʣʘʜʝʥʠʭ ʫ ʄɺɺ 31-497058-015-2003, ISO 17402-2008, ISO 17126-2005a, ISO 

22030:2005b, ISO 11269-1:2012a, ɼʉʊʋ 4770.1:2007 - ɼʉʊʋ 4770.9:2007 [480-

493]. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʽʜʭʦʜʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʽʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʣʘʤʦʤ ʧʽʩʣʷ ʧʨʦʤʠʚʢʠ ʧʦʜʨʽʙʥʝʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʷʢʠʡ ʤʽʩʪʠʚ 

ʯʘʩʪʠʥʢʠ ʚʽʜ 0,5 ʤʤ ʜʦ 2,7 ʤʤ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜ 87,3 % ʜʦ 92,6 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʨʘʟʦʤ ʽʟ ʟʘʣʠʰʢʘʤʠ ʧʘʧʝʨʦʚʠʭ ʝʪʠʢʝʪʦʢ ʚʽʜ 7,4 %  ʜʦ 12,6 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʰʢʘʣʦʶ ISO 11269-2:2012b, ɼʉʊʋ ISO 16198:2017 [494,495]. 

 ʇ̔ ʜʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ: 

- ʢʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ - ʧʨʦʤʠʪʠʡ ʧʽʩʦʢ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ: 10 % 

ʯʘʩʪʠʥʦʢ, ʙʽʣʴʰʠʭ ʚʽʜ 0,6 ʤʤ, 80 % ʤʽʞ 0,2 ʤʤ ʪʘ 0,6 ʤʤ ʽ 10 % - ʤʝʥʰʠʭ ʚʽʜ 0,2 ʤʤ.  

- ʨʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ (ʩʫʤʽʰ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʽ ʰʣʘʤʦʤ) ʽʟ ʚʠʥʝʩʝʥʥʷʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʰʣʘʤʫ ʚ ʢʽʣʴʢʦʩʪʽ: 10 ʛ/ʢʛ; 100 ʛ/ʢʛ; 500 ʛ/ʢʛ, 1000 ʛ/ʢʛ; 

- çʫʤʦʚʥʦ ʯʠʩʪʠʡè ʛʨʫʥʪ ï ʛʨʫʥʪ ʟ ɻʘʣʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ 

ɻʘʣʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʝʨʠʪʦʨʽʷ, ʢʦʪʨʘ ʥʘʣʝʞʠʪʴ ʜʦ 

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦ-ʯʠʩʪʦʛʦ ʨʝʛʽʦʥʫ ʇʨʠʢʘʨʧʘʪʪʷ; 

- ʰʣʘʤ ʚʽʜ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʋ ʟʨʘʟʢʠ ʚʠʩʽʚʘʶʪʴ ʧʦ 30 ʰʪ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʥʘʩʽʥʥʷ ʟʘ [493] ʪʘ ʧʨʦʨʦʱʫʶʪʴ 

ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʧʨʦʪʷʛʦʤ ʚʽʜ 3 ʜʦ 5 ʜʽʙ (ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥ).  

ʇʽʩʣʷ ʧʨʦʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʧʽʜʨʘʭʦʚʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʨʦʨʦʩʪʢʽʚ ʚ 

ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʽ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʩʦʪʦʢ ʟʥʠʞʝʥʥʷ ʯʠʩʣʘ 

ʧʨʦʨʦʩʣʦʛʦ ʥʘʩʽʥʥʷ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ. 
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ɺʠʜʠ ʨʦʩʣʠʥʥʘ ʷʢʠʭ ʧʨʦʚʝʜʝʥʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷ: ʢʨʝʩ-ʩʘʣʘʪ (Lepidium  sativum 

L.), ʛʽʨʯʠʮʷ (Sinapis alba L.), ʧʰʝʥʠʮʷ (Triticum aestivum), ʢʫʢʫʨʫʜʟʘ (Zea mays L.), 

ʩʦʷ (Glycine L.), ʷʯʤʽʥʴ (Hordeum vulgare L.). 

ʆʮʽʥʢʘ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʽʟʥʠʮʽ ʤʽʞ 

ʢʽʣʴʢʽʩʪʶ ʧʨʦʨʦʩʣʦʛʦ ʥʘʩʽʥʥʷ, ʚʝʣʠʯʠʥʦʶ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥʠ 

ʚʠʨʦʱʝʥʠʭ ʫ ʜʦʩʣʽʜʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ. ʊʘʢ, ʷʢʱʦ ʨʽʟʥʠʮʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 

10 %, ʪʦ ʪʘʢʠʡ ʟʨʘʟʦʢ ʚʚʘʞʘʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ. ɿʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʨʦʨʦʩʪʢʽʚ ʚ 

ʜʦʩʣʽʜʞʝʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʽʜ 10 % ʜʦ 30 % ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʩʣʘʙʢʫ ʬʽʪʦʪʦʢʩʠʯʥʽʩʪʴʫ. ʈʽʟʥʠʮʷ ʚʽʜ 30 % ʜʦ 50 % ʚʢʘʟʫʻ ʥʘ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ 

ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ, ʘ ʨʽʟʥʠʯʷ ʚʠʱʘ ʟʘ 50 % - ʥʘ ʚʠʩʦʢʠʡ (ʥʝʜʦʧʫʩʪʠʤʠʡ) ʩʪʫʧʽʥʴ 

ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Pb, Cu, Cd, Zn, Ni) ʧʨʦʚʝʣʠ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʪʠʧʫ ʂɸʉ-120.1 ʟ ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʦʶ 

ʘʪʦʤʽʟʘʮʽʻʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʝʢʩʪʨʘʢʮʽʾ ʤʝʪʘʣʽʚ 

HNO3 ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʘʪʦʤʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ 

ʤʝʪʘʣʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʘʤʧ ʪʠʧʫ ʃʊ-2. ʏʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʩʪʘʥʦʚʠʪʴ 0,05-0,001 

ʤʛ/ʜʤ3 ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ʈʦʟʨʘʭʫʥʢʠ 

ʚʤʽʩʪʫ ʢʦʞʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʫ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʧʨʦʙʘʭ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʚʠʤʽʨʶʚʘʥʴ. ʇʽʜʛʦʪʦʚʢʫ ʧʨʦʙ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʠʨʦʱʝʥʦʛʦ ʫ ʯʘʰʢʘʭ ʇʝʪʨʽ ʥʘ ʰʣʘʤʽ, çʫʤʦʚʥʦ ʯʠʩʪʦʤʫè ʛʨʫʥʪʽ ʪʘ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʩʫʙʩʪʨʘʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ 

ʩʫʭʦʛʦ ʦʟʦʣʶʚʘʥʥʷ ï ʧʨʦʞʘʨʶʚʘʥʥʷ ʧʨʦʙ ʫ ʤʫʬʝʣʽ ʪʘ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ 

ʨʦʟʯʠʥʦʤ ʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʄɺɺ 081/12-0009-01 (ʩʧʦʣʫʢ 

ʩʚʠʥʮʶ), ʄɺɺ 081/12-0117-03 (ʩʧʦʣʫʢ ʥʽʢʝʣʶ), ʄɺɺ 081/12-0012-01 (ʩʧʦʣʫʢ 

ʭʨʦʤʫ), ʄɺɺ 081/12-0013-01 (ʩʧʦʣʫʢ ʮʠʥʢʫ) [496-499]. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ ʫʪʚʦʨʝʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʠʢʦʥʘʥʘ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʤʽʥʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʙʽʚ ʂʋʆ/ʛ) ʪʘ ʨʝʘʢʮʽʾ 

ˇʨʫʥʪʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ (ʩʘʧʨʦʪʨʦʬʥʠʭ  ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ ʂʋʆ/ʛ) ʧʨʦʚʝʜʝʥʦ 

ʟʛʽʜʥʦ ʄʈ 2609-82 [500]. 
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ʆʮʽʥʢʫ ʪʦʢʩʠʯʥʦʩʪʽ ʤʝʪʦʜʦʤ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʥʘ ʛʽʜʨʦʙʽʦʥʪʘʭ Daphnia manga 

St. ʽ Paramecium caudatum ʚʠʢʦʥʘʥʦ ʟʘ  ɼʉʊʋ 4173:2003 (ISO 6341:1996)  (ʛʦʩʪʨʘ 

ʜʽʷ) [501] ʪʘ ɼʉʊʋ 4174:2003 (ISO 10706:2000) (ʭʨʦʥʽʯʥʘ ʜʽʷ) [502].  

ɺʠʙʨʘʥʽ ʩʪʘʥʜʘʨʪʥʽ ʪʝʩʪ-ʦʙôʻʢʪʠ, ʥʘ ʷʢʠʭ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʠ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʚʦʜʠ ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʛʽʣʣʷʩʪʦʚʫʩʽ ʨʘʢʦʧʦʜʽʙʥʠʭ 

Daphnia magna, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʪʦʢʩʠʢʘʥʪʽʚ. 

ɼʣʷ ʥʠʭ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʛʦʩʪʨʦʾ ɼʉʊʋ 4173:2003 [501], ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ISO 6341:1996, MOD ʪʘ ʭʨʦʥʽʯʥʦʾ ɼʉʊʋ 4174:2003 

(ISO 10706:2000, MOD) ʪʦʢʩʠʯʥʦʩʪʽ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʚʦʜʠ [502]. 

ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʚʝʣʠ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʪʘ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ 

Daphnia magna ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʦʩʪʨʦʾ (ʥʘ 3-ʪʶ ʜʦʙʫ) ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʾ 

ʭʨʦʥʽʯʥʦʾ (ʥʘ 24-ʪʫ ʜʦʙʫ) ʪʦʢʩʠʯʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʣʠ ʤʦʣʦʜʠʭ ʜʘʬʥʽʡ ʚʽʢʦʤ ʜʦ 

24 ʛʦʜ. ʋ ʩʢʣʷʥʽ ʧʦʩʫʜʠʥʠ ʥʘʣʠʚʘʣʠ ʧʦ 500 ʤʣ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ 

ʧʦʤʽʱʘʣʠ ʧʦ 20 ʝʢʟ. ʤʦʣʦʜʠʭ ʜʘʬʥʽʡ. ʇʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʽʚ  ʪʨʠʨʘʟʦʚʘ. 

ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʦʟʠʮʽʾ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ (ʟʘ ʩʪʘʣʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 20Ñ2ÁC) 

ʩʢʣʘʜʘʣʘ 96 ʛʦʜ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ 24 ʜʦʙʠ ʜʣʷ 

ʭʨʦʥʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʙʣʽʢ ʜʘʬʥʽʡ, ʱʦ ʚʠʞʠʣʠ, ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 24, 48, 96 

ʛʦʜ ʪʘ ʯʝʨʝʟ 24 ʜʦʙʠ. ʊʝʩʪ-ʩʠʩʪʝʤʘ ʚʚʘʞʘʣʘʩʷ ʛʦʩʪʨʦʪʦʢʩʠʯʥʦʶ, ʷʢʱʦ ʟʘʛʠʙʝʣʴ 

ʪʝʩʪ-ʦʨʛʘʥʽʟʤʽʚ ʟʘ 96 ʛʦʜʠʥ ʩʪʘʥʦʚʠʣʘ 50 % ʽ ʙʽʣʴʰʝ. ʄʝʪʦʜʠʢʘ ʙʘʟʫʚʘʣʘʩʴ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʨʽʟʥʠʮʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʟʘʛʠʙʣʠʭ ʜʘʬʥʽʡ ʚ ʘʥʘʣʽʟʦʚʘʥʽʡ ʪʝʩʪ-ʩʠʩʪʝʤʽ 

(ʟʨʘʟʢʫ) ʽ ʫ ʢʦʥʪʨʦʣʽ. ʂʨʠʪʝʨʽʻʤ ʛʦʩʪʨʦʾ ʣʝʪʘʣʴʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʫ ʜʦʩʣʽʜʽ ʻ 

ʟʘʛʠʙʝʣʴ 50% ʜʘʬʥʽʡ ʽ ʙʽʣʴʰʝ ʧʨʦʪʷʛʦʤ 96 ʛʦʜ. 

ɯʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʨʦʟʨʘʭʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [501]: 

 

IT = ((Ik ï I0)/Ik)Ĭ100 %     (2.12) 

 

ʜʝ Iʊ ð ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ, %; Ik ð ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʜʘʬʥʽʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʟʨʘʟʢʫ; I0 ð ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ ʜʘʬʥʽʡ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ. ɯʥʜʝʢʩ 

ʪʦʢʩʠʯʥʦʩʪʽ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 50% ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʩʪ-ʦʙôʻʢʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [502,503]. ʗʢʱʦ ʞ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʝ ʟʘ 50 %, ʪʦ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʘʶʪʴʩʷ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʥʦʩʥʫ 
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ʢʽʣʴʢʽʩʪʴ ʜʘʬʥʽʡ, ʱʦ ʜʘʣʠ ʧʦʪʦʤʩʪʚʦ, ʪʘ ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʛʠʙʣʠʭ 

ʦʩʦʙʠʥ ʚʠʟʥʘʯʘʣʠ, ʚʨʘʭʦʚʫʶʯʠ ʟʘʛʘʣʴʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ 

ʟʘ ʾʭ ʬʦʨʤʫʚʘʥʥʷ (n = 20). 

ʆʮʽʥʢʫ ʚʦʜʥʦ-ʤʽʛʨʘʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʫʪʚʦʨʝʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ (ʆɺʄʇʙ ʽ ʆɺʄʇʚ) ʧʨʦʚʝʜʝʥʦ ʟʘ ʉʇ 

2.1.7.1386-03 [503], ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʙ ʚʠʢʦʥʘʣʠ ʟʘ ɼʉʊʋ 7534 ï ʚʦʜʥʘ ʚʠʪʷʞʢʘ 

[504], ʄɺɺ 081/12- 0787-11 ï ʨʫʭʦʤʽ ʬʦʨʤʠ [505],  ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʤʝʪʘʣʽʚ 

ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʝʤʽʩʽʡʥʦʾ ʩʧʝʢʪʨʦʤʝʪʨʽʾ ʟʘ ɼʉʊʋ ISO 11885:2005 [507] ʪʘ U.S. 

EPA Method 6010B [508].  

 

2.3 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʮʠʬʨʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ (ʟ ʨʦʟʨʘʭʫʥʢʦʤ 

ʤʽʥʽʤʘʣʴʥʠʭ (min) ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ (max) ʟʥʘʯʝʥʴ, ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ (M), 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (ů)), ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʽ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʮʝʥʟʽʡʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ StatSoft 

STATISTICA 10.0.1011.0 ((çStatsoftè, ʉʐɸ) ʽ MathCAD 14)) [509]. 

ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʣʶʯʝʥʽ ʚ ʨʦʙʦʪʫ, ʚʠʢʦʥʘʥʽ ʚʣʘʩʥʝ ʘʚʪʦʨʦʤ ʘʙʦ ʟʘ 

ʡʦʛʦ ʦʩʦʙʠʩʪʦʾ ʫʯʘʩʪʽ. 

ʋʟʘʛʘʣʴʥʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʛʨʘʤʦ-ʮʽʣʴʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 2.2. 

 

ʊʘʙʣʠʮʷ 2.2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʙôʻʢʪʠ ʪʘ ʦʙʩʷʛʠ ʜʦʩʣʽʜʞʝʥʴ   

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʆʙʩʷʛ 

1. ɺʠʚʯʝʥʥʷ, ʘʥʘʣʽʟ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʘʥʽʪʘʨʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʩʬʝʨʽ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʪʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ: 81 

ʂʦʜʝʢʩʠ ʋʢʨʘʾʥʠ ï 3; ɿʘʢʦʥʠ ʋʢʨʘʾʥʠ - 16; ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ï 18; ʥʘʢʘʟʠ ʄʆɿ, ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ ʋʢʨʘʾʥʠ, ʄʽʥʨʝʛʽʦʥʫ 

ʋʢʨʘʾʥʠ, ɼʉʊʋ, ʉʅʽʇ ï21; ɼʠʨʝʢʪʠʚʠ ɭʉ - 14; ʨʝʛʣʘʤʝʥʪʠ ɭʉ ï 12. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.2 

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʆʙʩʷʛ 

2. ʆʮʽʥʢʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ 
ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʽʟ (ʙʝʟ) ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ: 

4730 

- ʚʠʟʥʘʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʪʘ 
ʚʽʜʭʦʜʽʚ ʧʨʦʮʝʩʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ: 
ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ï 96 ʟʨʘʟʢʽʚ (2052 ʚʠʟʥ.); ʚʧʣʠʚ ʥʘ ˇʨʫʥʪʦʚʫ ʤʽʢʨʦʙʽʦʪʫ ï 42 
ʟʨʘʟʢʠ (1008 ʚʠʟʥ. ); ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʛʽʜʨʦʙʽʦʥʪʘʭ ï 42 ʟʨʘʟʢʠ (504 ʚʠʟʥ.); 
ʚʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ï 42 ʟʨʘʟʢʠ (128 ʚʠʟʥ.); ʢʽʣʴʢʽʩʥʠʡ ʪʘ 
ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʦʜʥʠʭ ʽ ʙʫʬʝʨʥʠʭ ʚʠʪʷʞʦʢ ï 282 ʟʨʘʟʢʠ (1974 ʚʠʟʥ.);  
ʨʦʟʨʘʭʫʥʦʢ ʆɺʄʇʚ ʪʘ ʆɺʄʇʙ  ï 282 ʟʨʘʟʢʠ (564 ʚʠʟʥ.) 
3. ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 
ʚʽʜʭʦʜʽʚ ʽʟ / ʙʝʟ ʚʢʣʶʯʝʥʥʷ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ: 

878 

- ʘʥʘʣʽʟ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʧʦʚʽʪʨʷ (ʬʦʨʤʘ ˉ329/0) ʚ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʧʝʨʝʨʦʙʢʠ 
ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨ-ʥʦʾ ʩʠʨʦʚʠʥʠ (ʜʦʩʣʽʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʮʝʥʪʨʽʚ ʄʆɿ 
ʋʢʨʘʾʥʠ) 560 ʚʠʤʽʨʽʚ; 
- ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ: 
ʬʦʨʤʘʣʴʜʝʛʽʜ, ʘʮʝʪʘʣʴʜʝʛʽʜ, ʘʤʽʘʢ, ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ, ʤʫʨʘʰʠʥʘ ʢʠʩʣʦʪʘ, ʦʢʩʠʜ 
ʚʫʛʣʝʮʶ, ʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ, ʝʪʠʣʝʥ, ʧʨʦʧʽʣʝʥ, ʦʢʩʠʜ ʝʪʠʣʝʥʫ, ʩʪʠʨʦʣ, ʙʝʥʟʦʣ, 
ʙʝʥʟʘʣʴʜʝʛʽʜ, ʪʦʣʫʦʣ, ʬʝʥʦʣ, ʝʪʠʣʙʝʥʟʦʣ, ʧʠʣ: ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʝʪʠʣʝʥ, 
ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ, ʧʦʣʽʩʪʠʨʦʣ, ʧʦʣʽʘʤʽʜ ï 318 ʚʠʤʽʨʽʚ. 

 4. ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʤʦʚ ʧʨʘʮʽ 

ʦʧʝʨʘʪʦʨʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ: 

2033 

-  ʚʠʟʥʘʯʝʥʥʷ: ʪʝʤʧʝʨʘʪʫʨʠ (160 ʚʠʤʽʨ.), ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ (80 ʚʠʤʽʨ.), 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ (80 ʚʠʤʽʨ.); ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ 

ʦʙʣʘʜʥʘʥʥʷ (120 ʚʠʤʽʨ.); ʨʽʚʥʽʚ ʦʩʚʽʪʣʝʥʥʷ (124 ʚʠʤʽʨ.), ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʾ (600 

ʚʠʤʽʨ.), ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ (740 ʚʠʤʽʨ.). 

-ʦʮʽʥʢʘ ʚʘʞʢʦʩʪʽ (52 ʚʠʤʽʨ.), ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ (72 ʚʠʤʽʨ.), ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʭʨʦʥʦʤʝʪʨʘʞ (120  ʚʠʤʽʨ.), ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ï 5 ʢʘʨʪ. 

5. ʆʮʽʥʢʘ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 724 

6. ʆʮʽʥʢʘ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʤʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ 

ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ  (974 ʚʠʤʽʨ.) ʪʘ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ (78 ʚʠʤʽʨ.) ʪʘ ʟʤʽʥʫ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʩʣʠʥʥʠʭ ʇɸʈ (632 ʚʠʤʽʨ.). 

1684 

7. ʂʦʤʧʣʝʢʩʥʘ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ: 
5149 

- ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (4479 ʚʠʤʽʨ.),  ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ  ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ  (670 ʚʠʤʽʨ.). 

8. ʈʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʠ ʛʥʫʯʢʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ 

ʧʦʣʽʤʝʨʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʪʘ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʠʨʝʢʪʠʚ ɭʉ: 

198 
- ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʦʣʽʤʝʨʽʚ: ʩʦʨʪʫʚʘʥʥʷ ï 4; 

ʩʧʘʣʶʚʘʥʥʷ - 57; ʨʦʟʢʣʘʜʘʥʥʷ - 15; ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ - 35; ʨʦʟʯʠʥʝʥʥʷ - 

14; ʪʝʨʤʦʬʦʨʤʫʚʘʥʥʷ - 26; ʦʪʨʠʤʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʠʩʪʝʤ - 15; 

ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ - 36; ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪ ̫ï 28. 
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ʈʆɿɼɯʃ 3 

ɺʀɺʏɽʅʅʗ ɺʇʃʀɺʋ ɺʀʈʆɹʅʀʎʊɺ ɯɿ ʇɽʈɽʈʆɹʂʀ ɺʊʆʈʀʅʅʀʍ 

ʇʆʃɯʄɽʈɯɺ ʅɸ ɿɸɹʈʋɼʅɽʅʅʗ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ ʊɸ 

ʋʄʆɺʀ ʇʈʆɾʀɺɸʅʅʗ ʅɸʉɽʃɽʅʅʗ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) 

3.1 ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ 

 

 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ. ʅʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè 

ʟʜʽʡʩʥʶʻ ʧʝʨʝʨʦʙʢʫ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ï ʇɽʊʌ-ʧʣʷʰʦʢ ʫ ʬʣʝʢʩʠ. 

ɺʠʨʦʙʥʠʯʠʡ ʤʘʡʜʘʥʯʠʢ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʨʦʟʤʽʱʝʥʠʡ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʟʘ ʘʜʨʝʩʦʶ: 76008, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣ., ʤ. 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ʚʫʣ. ɭ. ʂʦʥʦʚʘʣʴʮʷ, 267 ɸ. 

ɿʛʽʜʥʦ ʟ ʘʢʪʦʤ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʽʜ 14.07.2018 ʨ. 

ɻʋ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣ., ʟʝʤʝʣʴʥʘ ʜʽʣʷʥʢʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʦʙʤʝʞʝʥʘ: 

ʥʘ ʧʽʚʥʦʯʽ ï ʟ ʪʝʨʠʪʦʨʽʻʶ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʱʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʚ ʟʚôʷʟʢʫ ʟ ʬʽʟʠʯʥʦʶ ʟʥʦʰʝʥʽʩʪʶ (48 ʤ); 

- ʥʘ ʩʭʦʜʽ ï ʟ ʧʨʦʾʞʜʞʦ  ʁ ʯʘʩʪʠʥʦʶ (93 ʤ) ʚʫʣ. ʉʽʯʠʥʩʴʢʦʛʦ ʪʘ 

ʟʝʤʣʷʤʠ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

- ʥʘ ʧʽʚʜʥʽ ï ʽʟ ʪʝʨʠʪʦʨʽʻʶ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʱʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʫ ʟʚôʷʟʢʫ ʟ ʬʽʟʠʯʥʦʶ ʟʥʦʰʝʥʽʩʪʶ (57 ʤ); 

- ʥʘ ʟʘʭʦʜʽ ï ʟ ʧʨʦʾʞʜʞʦ  ʁʯʘʩʪʠʥʦʶ (106 ʤ) ʪʘ ʰʠʥʦʤʘʥʪʘʞʝʤ ʟʘ 

ʘʜʨʝʩʦʶ ɭ. ʂʦʥʦʚʘʣʴʮʷ, 318 (147 ʤ). 

ɿʛʽʜʥʦ ʟ ɼʦʜʘʪʢʦʤ ˉ 4 ʜʦ ɼʉʇ 173-96 çɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè (ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʄʆɿ ʚʽʜ 

19.06.1996 ʨ. ˉ 173, ʟʘʨʝʻʩʪʨʦʚʘʥʦʤʫ ʚ ʄʽʥôʶʩʪʽ 24.07.2006 ʨ. ʟʘ ˉ 379/1404 ʪʘ 

ʽʟ ʟʤʽʥʘʤʠ ʽ ʜʦʧʦʚʥʝʥʥʷʤʠ, ʟʛʽʜʥʦ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ ʚʽʜ 2 ʣʠʧʥʷ 2007 ʨʦʢʫ ˉ 362), ʨʦʟʤʽʨ ʥʦʨʤʘʪʠʚʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ 
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ʟʦʥʠ (ʉɿɿ) ʜʣʷ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʬʦʨʤʫʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʚʠʨʦʙʥʠʯʠʤ 

ʧʨʦʮʝʩʦʤ ï ʧʝʨʝʨʦʙʢʘ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʽʞʥʠʤʠʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʽ ʩʢʣʘʜʘʻ 50 ʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʚʠʨʦʙʽʚ ʽʟ 

ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣ (ʪʽʣʴʢʠ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ). ʅʦʨʤʘʪʠʚʥʘ 

ʉɿɿ ʜʦʧʦʤʽʞʥʠʭ ʜʽʣʴʥʠʮʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʢʣʘʜʘʻ 50-100 ʤ, ʷʢ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ 4-

5 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ ɼʉʇ 173-96 [478]. 

ʅʦʨʤʘʪʠʚʥʘ ʉɿɿ ʚʠʪʨʠʤʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʟʪʘʰʦʚʘʥʦ ʚ 

ʧʨʦʤʠʩʣʦʚʽʡ ʟʦʥʽ ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʘʜʘʥʦʶ ʚ ʘʢʪʽ 

ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʽʜ 14.07.2018 ʨʦʢʫ, ʤʽʥʽʤʘʣʴʥʘ 

ʚʽʜʩʪʘʥʴ ʜʦ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʚʽʜ ʥʘʡʙʣʠʞʯʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʦʩʥʦʚʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʦʚʠʪʴ: 

- ʚ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʜʚʦʧʦʚʝʨʭʦʚʘ ʧʨʠʚʘʪʥʘ ʩʘʜʠʙʘ ʧʦ ʚʫʣ. 

ɭ. ʂʦʥʦʚʘʣʴʮʷ, 283 ï ʥʘ ʚʽʜʩʪʘʥʽ 420 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ); 

- ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ - ʧôʷʪʠ ʧʦʚʝʨʭʦʚʠʡ ʞʠʪʣʦʚʠʡ ʙʫʜʠʥʦʢ 

ʧʦ ʚʫʣ. ɭ. ʂʦʥʦʚʘʣʴʮʷ, 264 ɸ ï ʥʘ ʚʽʜʩʪʘʥʽ 530 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ); 

- ʚ ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʦʜʥʦʧʦʚʝʨʭʦʚʘ ʧʨʠʚʘʪʥʘ ʩʘʜʠʙʘ ʧʦ ʚʫʣ. 

ɭ. ʂʦʥʦʚʘʣʴʮʷ, 246 ï ʥʘ ʚʽʜʩʪʘʥʽ 270 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ); 

- ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʜʚʦʧʦʚʝʨʭʦʚʘ ʧʨʠʚʘʪʥʘ ʩʘʜʠʙʘ ʧʦ ʚʫʣ. 

ɭ. ʂʦʥʦʚʘʣʴʮʷ, 293 ï ʥʘ ʚʽʜʩʪʘʥʽ 370 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ); 

- ʚ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʦʜʥʦʧʦʚʝʨʭʦʚʘ ʧʨʠʚʘʪʥʘ ʩʘʜʠʙʘ 

ɭ. ʂʦʥʦʚʘʣʴʮʷ, 250 ï ʥʘ ʚʽʜʩʪʘʥʽ 240 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ); 

- ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʜʚʦʧʦʚʝʨʭʦʚʘ ʧʨʠʚʘʪʥʘ ʩʘʜʠʙʘ ʧʦ 

ʚʫʣ. ʉʽʯʠʥʩʴʢʦʛʦ, 9ɸ ï ʥʘ ʚʽʜʩʪʘʥʽ 710 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ). 

ɺʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʩʢʣʘʜʘʻ 1,04 ʪʠʩ. ʪ/ʨʽʢ ʽʟ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ ʚ ʧʣʘʩʪʽʚʮʽ.  
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ʈʝʞʠʤ ʨʦʙʦʪʠ ï ʦʜʥʦʟʤʽʥʥʠʡ,ʜʝʥʥʠʡ, ʚʧʨʦʜʦʚʞ 150 ʜʽʙ/ʨʽʢ (1200 ʛʦʜ/ʨʽʢ). 

ɼʦ ʩʢʣʘʜʫ ʧʣʘʩʪʽʚʮʽʚ ʽʟ ʇɽʊʌ-ʧʣʷʰʢʠ ʩʫʤʽʰʽ ʚʭʦʜʷʪʴ ʽʥʝʨʪʥʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʤʘʪʝʨʽʘʣ - ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪ. ʇʝʨʝʨʦʙʢʫ ʇɽʊʌ-ʧʣʷʰʦʢ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ï ʣʽʥʽʾ ʟ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʨʦʙʥʠʯʦʶ ʧʦʪʫʞʥʽʩʪʶ 300 ʢʛ/ʛʦʜ (Ñ10 %), 

2400 ʢʛ ʟʘ ʟʤʽʥʫ (ʚʨʘʭʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʫʧʠʥʢʠ) Ñ 340 ʢʛ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʷʚʥʦʩʪʽ ʚʢʣʶʯʝʥʴ ʪʦʱʦ.  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʥʽʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ (ʪʘʙʣ. 

3.1): 1) ʪʨʘʥʩʧʦʨʪʝʨ ʜʣʷ ʧʦʜʘʯʽ ʩʠʨʦʚʠʥʠ;2) ʦʙʜʠʨʘʯ ʝʪʠʢʝʪʦʢ ï 2 ʰʪ; 3) 

ʩʦʨʪʫʚʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʝʨ; 4) ʧʨʦʤʠʚʥʠʡ ʰʥʝʢ; 5) ʜʨʦʙʘʨʢʘ 600 ʤʤĬ1000 ʤʤ; 

6) ʬʣʦʪʘʮʽʡʥʘ ʚʘʥʥʘ; 7) ʛʘʨʷʯʘ ʤʠʡʢʘ ʟ ʨʝʘʛʝʥʪʘʤʠ; 8 ) ʘʛʨʝʛʘʪ ʜʣʷ ʧʦʣʦʩʢʘʥʥʷ; 

9) ʮʝʥʪʨʠʬʫʛʘ ʜʠʥʘʤʽʯʥʘ ï 3 ʰʪ; 10) ʮʝʥʪʨʠʬʫʛʘ ʩʪʘʪʠʯʥʘ; 11) ʩʠʩʪʝʤʘ 

ʧʦʚʽʪʨʷʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟ ʩʫʰʘʨʢʦʶ; 12) ʩʠʩʪʝʤʘ ʥʘʩʠʧʘʥʥʷ ʚ ʪʘʨʫ ï ʧʘʢʫʚʘʣʴʥʘ 

ʩʪʘʥʮʽʷ; 13) ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 14) ʰʘʬʠ ʢʝʨʫʚʘʥʥʷ; 15) ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʦ ʚʠʤʦʛʘʤ, ʱʦ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʪʘ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ (ʄʽʥʨʝʛʽʦʥʫ) ʪʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ 

(ʄʽʥʧʨʠʨʦʜʠ) ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʊʘʙʣʠʮʷ 3.1. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʥʽʡ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʇɽʊʌ-ʧʣʷʰʦʢ 

ʇʦʢʘʟʥʠʢ ɺʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʘ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʚʭʽʜʥʽʡ ʩʠʨʦʚʠʥʽ 300 ʢʛ/ʛʦʜ (Ñ 10 %) 

ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʦ 183 ʢɺʪ (Ñ12 %) 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʦ 70 % 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 380 ɺ 

ʏʘʩʪʦʪʘ ʩʪʨʫʤʫ 50 ɻʮ 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ 6,65 ʤ3/ʛʦʜ (Ñ12 %) 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ ʤʠʶʯʦʛʦ ʟʘʩʦʙʫ 6,4 ʢʛ/ʪ (Ñ10 %) 

ɺʽʜʭʦʜʠ ʚʽʜ 5,3 % ʜʦ 11,4 % 

 

ʉʧʨʝʩʦʚʘʥʘ ʇɽʊʌ-ʧʣʷʰʢʘ ʧʦʪʨʘʧʣʷʻ ʥʘ ʪʝʨʠʪʦʨʽʶ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʤʘʡʜʘʥʯʠʢʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʨʦʟʚʘʥʪʘʞʫʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʽʡ ʜʣʷ 

ʮʴʦʛʦ ʜʽʣʷʥʮʽ ʧʽʜ ʥʘʚʽʩʥʠʤ ʫʢʨʠʪʪʷʤ. 
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ʄʠʶʯʽ ʟʘʩʦʙʠ ʚ ʧʦʣʽʤʝʨʥʠʭ ʤʽʰʢʘʭ ʧʨʠʚʦʟʷʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʽ ʨʦʟʚʘʥʪʘʞʫʶʪʴ ʫ ʩʢʣʘʜʩʴʢʝ ʧʨʠʤʽʱʝʥʥʷ ʩʫʤʽʞʥʝ ʟ 

ʧʦʪʫʞʥʦʩʪʷʤʠ ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɺʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʟʘʚʦʟʷʪʴ ʫ ʚʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ ʧʦʛʨʫʞʯʠʢʦʤ ï 

ʝʣʝʢʪʨʦʘʚʪʦʢʘʨʦʤ ʪʘ ʚʠʚʘʥʪʘʞʫʶʪʴ ʫ ʙʘʢ-ʧʨʠʡʤʘʯ ʽʟ ʷʢʦʛʦ ʩʠʨʦʚʠʥʘ ʧʦʪʨʘʧʣʷʻ 

ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʫ ʦʙʜʠʨʘʯ ʝʪʠʢʝʪʦʢ, ʧʦʪʽʤ ʫ ʜʨʦʙʘʨʢʫ, ʟ ʥʝʾ ʥʘ ʩʪʘʜʽʾ ʧʨʦʤʠʚʢʠ, 

ʚʠʩʫʰʫʚʘʥʥʷ ʽ ʘʩʧʽʨʘʮʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʠʪʪʷ ʪʘ ʧʨʦʤʠʚʢʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 75 0ʉ, 

ʤʠʡʥʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʟʫʶʪʴʩʷ ʚʘʛʦʚʠʤ ʜʦʟʘʪʦʨʦʤ. ɺʝʩʴ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʪʘ ʜʣʷ ʡʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ. ʅʘ ʩʪʘʜʽʾ ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʩʫʰʫʚʘʥʥʷ ʪʘ ʘʩʧʽʨʘʮʽʾ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʱʦ ʚʣʦʚʣʶʻʪʴʩʷ ʚʘʢʫʫʤʥʠʤ ʧʦʚʽʪʨʦʚʽʜʩʤʦʢʪʫʚʘʯʝʤ 

ʪʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʘʛʨʝʛʘʪ ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ ʜʣʷ ʦʯʠʱʝʥʥʷ (ʂʂɼ 99,3 %). 

ʆʩʘʜʞʝʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ ʟʙʠʨʘʻʪʴʩʷ ʫ ʧʦʣʽʤʝʨʥʽ ʤʽʰʢʠ ʪʘ ʟʛʽʜʥʦ ʜʦʛʦʚʦʨʫ ʚʽʜ 

01.06.2018 ʨ. ˉ173/06-18 ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʩʬʘʣʴʪʥʠʭ ʜʦʨʦʞʥʽʭ ʩʫʤʽʰʝʡ ʥʘ ʊʟʆɺ "ʇʝʨʰʠʡ ʘʩʬʘʣʴʪʥʠʡ ʟʘʚʦʜ" ʤ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ. ʇʨʦʩʫʰʝʥʠʡ ʧʝʨʝʨʦʙʣʝʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʫʩʪʘʥʦʚʢʫ ʥʘʧʦʚʥʝʥʥʷ ʙʽʛ-ʙʝʛʽʚ ʥʘ ʨʘʤʫ ʜʣʷ ʙʽʛ-ʙʝʛʽʚ. 

ʋʧʘʢʦʚʘʥʽ ʙʽʛ-ʙʝʥʠ ʚʽʜʚʘʥʪʘʞʫʶʪʴʩʷ ʝʣʝʢʪʨʦʘʚʪʦʢʘʨʦʤ ʽ ʩʢʣʘʜʫʶʪʴʩʷ ʚ 

ʩʢʣʘʜʩʴʢʦʤʫ ʧʨʠʤʽʱʝʥʽ ʧʨʠʣʝʛʣʦʤʫ ʜʦ ʧʨʠʤʽʱʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ. 

ɺʭʦʜʠ-ʚʠʭʦʜʠ ʽʟ ʧʨʠʤʽʱʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʦʙʣʘʜʥʘʥʦ ʧʦʚʽʪʨʷʥʠʤʠ ʟʘʚʽʩʘʤʠ, 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ. ɼʣʷ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʥʷ ʚ ʭʦʣʦʜʥʫ 

ʧʦʨʫ ʨʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʘʣʶʚʘʣʴʥʫ ʧʽʯ ʪʠʧʫ ʙʫʣʝʨʽʘʥ, ʧʦʪʫʞʥʽʩʪʶ 18 

ʢɺʪ/ʛʦʜ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʪʚʝʨʜʦʤʫ ʧʘʣʠʚʽ (ʜʨʦʚʘʭ). 

ʇ̔ ʜʧʨʠʻʤʩʪʚʦʤ ʫʪʚʦʨʶʶʪʴʩʷ ʚʣʘʩʥʽ ʚʠʨʦʙʥʠʯʽ ʪʘ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʷʪʴ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʩʘʥʽʪʘʨʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ: ɼʉʘʥʇʽʅ 145-11 çɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʪʘ ʧʨʘʚʠʣʘ 

ʫʪʨʠʤʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴè (ʥʘʢʘʟ ʄʆɿ ʚʽʜ 17.03.2011 ʨ. ˉ 145), 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʢʣʘʜʝʥʠʭ ʫʛʦʜ ʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʫʤʦʚ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ (ɼʉʅ 3.3.6.037-99 çɼʝʨʞʘʚʥʽ 
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ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ, ʫʣʴʪʨʘʟʚʫʢʫ ʪʘ ʽʥʬʨʘʟʚʫʢʫè, ɼʉʅ 

3.3.6.039-99 çɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʚʠʨʦʙʥʠʯʦʾ ʟʘʛʘʣʴʥʦʾ ʽ ʣʦʢʘʣʴʥʦʾ 

ʚʽʙʨʘʮʽʾè, ɼʉʊ (ɻʆʉʊ) 12.2.00-91 çʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè, ɼʉʊ (ɻʆʉʊ) 12.3.002-75 çʇʨʦʮʝʩʩʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè, ɼʉʊ (ɻʆʉʊ) 12.1.005-88 

çʆʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳè). 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʆʅɼ-86 (ʧ.5.21) [477] ʜʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ 

ʽ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʪʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʜʣʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ: 

ʄ/ɻɼʂ > ʌ      (3.1) 

ʜʝ ʄ ï ʩʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʫʩʽʭ ʜʞʝʨʝʣ, ʛ/ʩ;  

ɻɼʂ (ʤʛ/ʤ3) ī ʤʘʢʩʠʤʘʣʴʥʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ;  

ʅ (ʤ) ī ʚʠʩʦʪʘ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ.  

ʌ = 0,01 ʅ ī ʟʘ ʚʠʩʦʪʠ ʚʠʢʠʜʫ ʅ > 10 ʤ;  

ʌ = 0,1 ī ʟʘ ʚʠʩʦʪʠ ʚʠʢʠʜʫ ʅ Ò 10 ʤ.  

ɿʛʽʜʥʦ ʟ ʥʘʜʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ 

ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʨʦʟʤʽʱʝʥʦ 2 ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ɼʞʝʨʝʣʘ ʚʠʢʠʜʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʫʙʦʶ ʜʠʤʘʨʷ ʮʝʭʫ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʪʘ ʘʛʨʝʛʘʪ ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ. ɺʠʩʦʪʘ ʜʞʝʨʝʣ 

ʚʠʢʠʜʫ ʤʝʥʰʘ 10 ʤ (ʅ<10). ɺʽʜ ʷʢʠʭ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʷʪʴ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʚ ʢʽʣʴʢʦʩʪʽ 8,81157 ʪ/ʨʽʢ, ʫ ʪ.ʯ. ʚʢʣʶʯʥʦ ʟ ʧʘʨʥʠʢʦʚʠʤʠ 

ʛʘʟʘʤʠ (ʪ/ʨʽʢ): ʨʝʯʦʚʠʥʠ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï 0,094; ʜʽʦʢʩʠʜ ʘʟʦʪʫ - 

0,00472;  ʦʢʩʠʜ ʘʟʦʪʫ ï 0,000156; ʚʫʛʣʝʮʶ ʦʢʩʠʜ ï0,16244; ʚʫʛʣʝʮʶ ʜʽʦʢʩʠʜ ï 

8,476; ʥʝʤʝʪʘʥʦʚʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ï 0,04641; ʤʝʪʘʥ ï 0,01547; ʩʘʞʘ ï 

0,012376. ʏʘʩʪʢʘ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʘʣʦʚʠʡ ʚʠʢʠʜ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ɺʝʩʪè ʩʢʣʘʜʘʻ 99,4 %. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʧʨʦʛʨʘʤʦʶ 
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çɽʆʃ-ʧʣʶʩè, ʱʦ ʧʦʛʦʜʞʝʥʘ ʄʽʥʧʨʠʨʦʜʠ ʋʢʨʘʾʥʠ (ʣʠʩʪ ʚʽʜ 22.05.2003 ʨ. ˉ 

5185/18-10) ʪʘ ʨʝʘʣʽʟʫʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʆʅɼ-86 [477], ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʽ 3.2. 

ʊʘʙʣʠʮʷ 3.2 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʚ 

ʘʪʤʦʩʬʝʨʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʧʨʦʛʨʘʤʦʶ çɽʆʃ-ʧʣʶʩè ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ çɽʢʦʩʦʥʽʢ-ɺʝʩʪè 

ɼʞʝʨʝʣʦ 

ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

ʅʘʟʚʘ 

ʟʘʙʨʫʜʥʶ-

ʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ɻɼʂʤ.ʨ, 

ʤʛ/ʤ3 

ʈʽʯʥʠʡ 

ʚʠʢʠʜ, 

ʪ/ʨʽʢ 

ʉʫʤʘʨʥʝ 

ʟʥʘʯʝʥʥʷ 

ʚʠʢʠʜʽʚ, 

ʄ, ʛ/ʩ 

ɿʥʘʯʝʥʥʷ 

ʌ=ʄ/ɻɼʂ 

ɼʦʮʽʣʴʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʦʟʩʽʶʚʘʥʥʷ 

ʧʨʦʛʨʘʤʦʶ 

çɽʆʃ ʧʣʶʩ) 

ʊʨʫʙʘ ʜʠʤʘʨʷ 

ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ 

ʆʢʩʠʜ 

ʚʫʛʣʝʮʶ 

5 0,162435 0,00515078 0,00515078/5= 

0,000103<0,1 
ʅ ̔

ɼʽʦʢʩʠʜ ʘʟʦʪʫ 
0,2 0,004719 0,000014964 0,000014964/0,2= 

0,00007482<0,1 
ʅ ̔

ʅʝʤʝʪʘʥʦʚʽ 

ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ 

1,0 0,04641 0,00147165 0,00147165/1= 

0,00147165<0,1 ʅ ̔

ʄʝʪʘʥ 
50 0,01547 0,00049055 0,00049055/50= 

0,000009811<0,1 
ʅ ̔

ʆʢʩʠʜ ʘʟʦʪʫ 
0,4 0,000156 0,00000495 0,00000495/0,4= 

0,000012375<0,1 
ʅ ̔

ʉʘʞʘ 
0,15 0,012376 0,00039244 0,00039244/0,15= 

0,002616266<0,1 
ʅ ̔

ɺʫʛʣʝʢʠʩʣʠʡ 

ʛʘʟ 

- 8,476 0,268772196 0,268772196/- 
ʅ ̔

ʇʠʣʝʚʣʦʚʣʶʚʘʯ 

ɿʀʃ-900ʄ 

ʇʦʣʽʤʝʨʥʠʡ 

ʧʠʣ 

0,5 0,094 0,00298072 0,00298072/0,5= 

0,0059144<0,1 
ʅ ̔

 

ɺʜ̔ʧʦʚʽʜʥʦ ʜʦ ʧ. 5.21 ʆʅɼ-86 [477], ʟʚʘʞʘʶʯʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ 

ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ ɽʆʄ ʟʘ ʧʨʦʛʨʘʤʦʶ çɽʆʃ-ʧʣʶʩè ï ʥʝʤʘʻ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʨʘʡʦʥʽ ʚʧʣʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʮʠʭ ʨʝʯʦʚʠʥ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʠʭ (ʧʽʜʬʘʢʝʣʴʥʠʭ) ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʧʨʦʚʝʜʝʥʠʭ ʬʘʭʽʚʮʷʤʠ ɼʋ ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ "ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ 
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ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ" 

(ʧʨʦʪʦʢʦʣʠ ʚʽʜ 06.09.2020 ʨ. ˉ 117/20, ʚʽʜ 03.11.2020 ʨ. ˉˉ 152-153/20) 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʬʘʢʪʠʯʥʠʡ ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ 

ʘʪʤʦʩʬʝʨʠ ʥʘ ʤʝʞʽ ʧʨʦʝʢʪʥʦʾ 50 ʤʝʪʨʦʚʦʾ ʉɿɿ ʩʢʣʘʜʘʻ: 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʫ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ): 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,18 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,23 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ - 0,043 ʯʘʩʪʢʠ ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 1 (ʘʛʨʝʛʘʪ ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ)  

ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ) ʚ ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ: 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,21 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,26 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ - 0,076 ʯʘʩʪʢʠ ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ)  ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ): 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,26 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,29 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ ï 0,038 ʯʘʩʪʢʠ ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ): 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,23 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,25 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ - 0,054 ʯʘʩʪʢʠ ɻɼʂ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʯʠʥʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʈɼ 52.4.186-89 [510],  ɻʆʉʊ 12.1.007-76 ʉʉɹʊ [511]. 

ʋ ʪʘʙʣʠʮʽ 3.3 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʪʫʨʥʠʭ (ʧʽʜ ʬʘʢʝʣʴʥʠʭ) ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʚʽʜʩʪʘʥʷʭ 15 ʤ, 25 ʤ ʪʘ 50 ʤ ʚʽʜ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ [512 -517]. 
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ʊʘʙʣʠʮʷ 3.3 

ʆʯʽʢʫʚʘʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ ʤʝʭʘʥʽʯʥʠʤ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʋ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè) 

ɿʘʙʨʫʜʥʶʶʯʽ 

ʨʝʯʦʚʠʥʠ 

ɺʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ 

ʚ ʜʦʣʷʭ ɻɼʂ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ (ʤ) 

ɺʠʢʠʜʠ, ʪ/ʨʽʢ 

ʤʽʥ.-ʤʘʢʩ. 

ʩʝʨʝʜʥ. 

Cmin-Cmax 
MÑm 

15 ʤ 25 ʤ 50 ʤ 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ 
0,096-0,162 

0,129Ñ0,248 
0,437-0,587 
0,497Ñ0,059 

0,387-0,523 
0,4598Ñ0,57 

0,223-0,413 
0,309Ñ0,066 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ 
0,0024-0,0047 

0,00343Ñ0,0009 
1,675-2,325 
1,824Ñ0,346 

0,825-1,054 
0,919Ñ0,086 

0,232-0,294 
0,254Ñ0,024 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ 
0,052-0,094 
0,735Ñ0,015 

0,064-0,102 
0,085Ñ0,0013 

0,055-0,091 
0,071Ñ0,0012 

0,032-0,076 
0,0414Ñ0,006 

×ʇɿ/ɻɼɿ, ɻɼɿ [40] 1,14 0,83 0,66 

 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʇɽʊʌ-ʧʣʷʰʢʠ ʤʝʭʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘʪʫʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʚ 

ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʦʚʠʣʠ: 

- ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʜʦ 0,587 ɻɼʂ, ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ï ʜʦ 2,325 

ɻɼʂ, ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï ʜʦ 0,102 ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 25 ʤ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï0,523 ɻɼʂ, ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ï ʜʦ 1,054 

ɻɼʂ, ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï ʜʦ 0,091 ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʜʦ 0,413 ɻɼʂ, ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ï ʜʦ 0,294 

ɻɼʂ, ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï ʜʦ 0,076 ɻɼʂ; 

ʉʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʬʘʢʪʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʧʦʚʽʪʨʽ ʚ ʨʘʡʦʥʽ ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-

ʧʣʷʰʢʠ (ʪʘʙʣ. 3.3), ʩʪʘʥʦʚʠʣʠ: ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ - 1,14 ɻɼɿ, ʥʘ ʚʽʜʩʪʘʥʽ 25 ʤ ï 

0,83 ɻɼɿ, ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ï 0,66 ɻɼɿ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʩʣʘʙʦ ʥʝʙʝʟʧʝʯʥʠʡ 

ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ. 
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ʆʪʞʝ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʩʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ (ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ, ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ) ʚ ʘʪʤʦʩʬʝʨi ʚ 

ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-

ʧʣʷʰʢʠ ʥʘ ʤʝʞʽ ʥʦʨʤʘʪʠʚʥʦʾ ʉɿɿ ʫ 50 ʤ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ 

ʮʠʭ ʨʝʯʦʚʠʥ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʧ. 5.4 ɼʉʇ ˉ 173-96 [478] (ʨʠʩ. 3.1). 

 

ʈʠʩʫʥʦʢ 3.1  ʆʯʽʢʫʚʘʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʧʨʦʚʝʜʝʥʠʭ 

ɼʋ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè ʚ ʨʘʡʦʥʽ ʚʧʣʠʚʫ 

ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʤʝʭʘʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-

ʧʣʷʰʢʠ (ʪʘʙʣʠʮʷ 3.4), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʤʝʞʽ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ 

ʨʦʟʨʠʚʫ ʨʦʟʤʽʨʦʤ 50 ʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʦʣʽʤʝʨʥʠʤ ʧʠʣʦʤ, 

ʜʽʦʢʩʠʜʦʤ ʘʟʦʪʫ ʪʘ ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʨʝʻʩʪʨʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 0,032-0,41 ɻɼʂ ʽ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ. ʈʽʚʝʥʴ ʩʫʤʘʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʮʠʤʠ ʜʘʥʠʤʠ ʦʮʽʥʶʻʪʴʩʷ ʷʢ 

ʜʦʧʫʩʪʠʤʠʡ (0,71 ɻɼɿ). 
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ʊʘʙʣʠʮʷ 3.4 

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʤʝʞʽ ʥʦʨʤʘʪʠʚʥʦʾ ʉɿɿ ʫ 50 ʤ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ (ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʋ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ 

ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè) 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚ ʯʘʩʪʢʘʭ ɻɼʂ 
×ʇɿ     

ɻɼɿ 
ʚʫʛʣʝʮʶ ʦʢʩʠʜ ʘʟʦʪʫ ʜʽʦʢʩʠʜ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ 

0,223-0,41 0,23-0,29 0,032-0,049 0,71 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦ ʜʦʚʝʜʝʥʦ ʜʦʩʪʘʪʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦʾ 

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʫ 50 ʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-

ʧʣʷʰʢʠ ʪʨʘʜʠʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ. 

 

 

3.2 ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 

 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʟ ʧʦʟʠʮʽʾ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʟʘʤʽʥʫ 

ʤʝʭʘʥʽʯʥʽʡ ʧʝʨʝʨʦʙʮʽ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ 

ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ, ʜʦʟʚʦʣʷʻ ʧʝʨʝʨʦʙʠʪʠ 

ʫʩʽ ʚʠʜʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʪʘ ʚʦʜʥʦʯʘʩ 

ʧʦʛʣʠʙʣʶʻ ʡ ʧʨʠʰʚʠʜʰʫʻ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʤʝʥʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʜʽʡ ʧʝʨʝʨʦʙʢʠ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [511-512].  

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʘ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʷʭ ʚʠʱʝ ʦʧʠʩʘʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ ʫ ʬʣʝʢʩʠ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè. 
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ɺʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ ʦʥʦʚʣʝʥʦʾ ʣʽʥʽʾ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʩʢʣʘʜʘʻ 1,26 ʪʠʩ. ʪ / ʨʽʢ ʧʦʣʽʤʝʨʥʠʭ ʬʣʝʢʩʽʚ.  

ʈʝʞʠʤ ʨʦʙʦʪʠ ï ʦʜʥʦʟʤʽʥʥʠʡ, ʜʝʥʥʠʡ, ʚʧʨʦʜʦʚʞ 150 ʜʽʙ/ʨʽʢ (1200 

ʛʦʜ/ʨʽʢ). 

ɼʦ ʩʢʣʘʜʫ ʬʣʝʢʩʽʚ ʽʟ ʧʦʣʽʤʝʨʥʠʭ ʩʫʤʽʰʝʡ ʚʭʦʜʷʪʴ ï ʇɽʊʌ, ʇɽʅʊ, ʇɽ 

ɺʊ, ʇʉ, ʇʇ, ʇɺʍ ʪʘ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʣʽʤʝʨʥʘ 

ʫʧʘʢʦʚʢʘ ʽʟ ʊʇɺ. ʇʝʨʝʨʦʙʢʫ ʩʫʤʽʰʝʡ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʜʽʡʩʥʶʶʪʴ ʥʘ 

ʚʠʨʦʙʥʠʯʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ï ʣʽʥʽʾ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʦʩʥʘʱʝʥʘ ʤʝʭʘʥʽʯʥʠʤ ʘʢʪʠʚʘʪʦʨʦʤ ʧʝʨʝʨʦʙʣʝʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ. ɺʠʨʦʙʥʠʯʘ ʧʦʪʫʞʥʽʩʪʴ ʫʩʪʘʪʢʫʚʘʥʥʷ 360 ʢʛ/ʛʦʜ (Ñ10 %), 

2880 ʢʛ ʟʘ ʟʤʽʥʫ (ʚʨʘʭʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʫʧʠʥʢʠ) Ñ 350 ʢʛ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʷʚʥʦʩʪʽ ʚʢʣʶʯʝʥʴ ʪʦʱʦ.  

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʥʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʪʘʙʣ. 3.5): 1) ʪʨʘʥʩʧʦʨʪʝʨ ʜʣʷ ʧʦʜʘʯʽ 

ʩʠʨʦʚʠʥʠ; 2) ʧʦʜʨʽʙʥʶʚʘʯ ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʚʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ 600 ʤʤĬ1000 ʤʤ; 3) ʧʘʨʦʛʝʥʝʨʘʪʦʨ; 4) ʛʘʨʷʯʘ ʤʠʡʢʘ ʟ ʨʝʘʛʝʥʪʘʤʠ; 5) 

ʘʛʨʝʛʘʪ ʜʣʷ ʧʦʣʦʩʢʘʥʥʷ; 6) ʮʝʥʪʨʠʬʫʛʘ ʜʠʥʘʤʽʯʥʘ ï 3 ʰʪ; 7) ʩʠʩʪʝʤʘ ʧʦʚʽʪʨʷʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟ ʩʫʰʘʨʢʦʶ; 8) ʤʝʭʘʥʽʯʥʠʡ ʘʢʪʠʚʘʪʦʨ; 9) ʰʘʬʠ ʢʝʨʫʚʘʥʥʷ; 10) 

ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, ʱʦ 

ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ 

ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ (ʄʽʥʨʝʛʽʦʥʫ) ʪʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʟʘʭʠʩʪʫ 

ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ (ʄʽʥʧʨʠʨʦʜʠ) ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʉʧʨʝʩʦʚʘʥʘ ʥʝʩʦʨʪʦʚʘʥʘ ʟʘ ʪʠʧʦʤ ʧʦʣʽʤʝʨʥʘ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ ʟ 

ʩʦʨʪʫʚʘʣʴʥʦʾ ʩʪʘʥʮʽʾ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʟʚʘʣʠʱʘ ʊʇɺ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʪʝʨʠʪʦʨʽʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʨʦʟʚʘʥʪʘʞʫʻʪʴʩʷ ʥʘ 

ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʽʡ ʜʣʷ ʮʴʦʛʦ ʜʽʣʷʥʮʽ ʧʽʜ ʥʘʚʽʩʥʠʤ ʫʢʨʠʪʪʷʤ. 

ʄʠʶʯʽ ʟʘʩʦʙʠ (ʢʘʫʩʪʠʯʥʘ ʩʦʜʘ) ʚ ʧʦʣʽʤʝʨʥʠʭ ʤʽʰʢʘʭ ʧʨʠʚʦʟʷʪʴ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʽ ʨʦʟʚʘʥʪʘʞʫʶʪʴ ʫ ʩʢʣʘʜʩʴʢʝ ʧʨʠʤʽʱʝʥʥʷ 

ʩʫʤʽʞʥʝ ʟ ʧʦʪʫʞʥʦʩʪʷʤʠ ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  
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ʊʘʙʣʠʮʷ 3.5 

ʊʝʭʥʦʣʦʛʽʯʥ ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʥʽʡ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʟ̔  ʩʪʘʜʽʻ ʁʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʇʦʢʘʟʥʠʢ ɺʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʘ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʚʭʽʜʥʽʡ 

ʩʠʨʦʚʠʥʽ 
360 ʢʛ/ʛʦʜ. (Ñ 8 %) 

ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ 123 ʢɺʪ (Ñ16 %) 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʦ 56,6 % (Ñ6,4 ) 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 380 ɺ 

ʏʘʩʪʦʪʘ ʩʪʨʫʤʫ 50 ɻʮ 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʜʦ 3,1 ʤ3/ʛʦʜ  

ɺʠʪʨʘʪʠ ʤʠʶʯʦʛʦ ʟʘʩʦʙʫ 1,73 ʢʛ/ʪ (Ñ13 %)  

ɺʽʜʭʦʜʠ 1,8 % (Ñ0,85)  
 

ɺʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʟʘʚʦʟʷʪʴ ʫ ʚʠʨʦʙʥʠʯʝ ʧʨʠʤʽʱʝʥʥʷ ʧʦʛʨʫʞʯʠʢʦʤ ï 

ʝʣʝʢʪʨʦʘʚʪʦʢʘʨʦʤ ʪʘ ʚʠʚʘʥʪʘʞʫʶʪʴ ʫ ʙʘʢ-ʧʨʠʡʤʘʯ ʽʟ ʷʢʦʛʦ ʩʠʨʦʚʠʥʘ ʧʦʪʨʘʧʣʷʻ 

ʧʦ ʧʦʭʠʣʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʫ ʚ ʜʨʦʙʘʨʢʫ ʚ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟ ʥʝʾ ʥʘ ʩʪʘʜʽʾ 

ʧʨʦʤʠʚʢʠ, ʚʠʩʫʰʫʚʘʥʥʷ ʽ ʘʩʧʽʨʘʮʽʾ, ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ ʤʠʪʪʷ ʪʘ 

ʧʨʦʤʠʚʢʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 75 0ʉ, ʤʠʡʥʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʟʫʶʪʴʩʷ ʚʘʛʦʚʠʤ 

ʜʦʟʘʪʦʨʦʤ. ɺʝʩʴ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʪʘ ʜʣʷ ʡʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ. ʅʘ ʩʪʘʜʽʾ ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʚʠʩʫʰʫʚʘʥʥʷ ʪʘ ʘʩʧʽʨʘʮʽʾ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʱʦ 

ʚʣʦʚʣʶʻʪʴʩʷ ʚʘʢʫʫʤʥʠʤ ʧʦʚʽʪʨʦʚʽʜʩʤʦʢʪʫʚʘʯʝʤ ʪʘ ʧʦʜʘʻʪʴʩʷ ʥʘ ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900 ʜʣʷ ʦʯʠʱʝʥʥʷ (ʂʂɼ 99,3 %). ʆʩʘʜʞʝʥʠʡ ʧʦʣʽʤʝʨʥʠʡ 

ʧʠʣ ʟʙʠʨʘʻʪʴʩʷ ʫ ʧʦʣʽʤʝʨʥʽ ʤʽʰʢʠ ʪʘ ʟʛʽʜʥʦ ʜʦʛʦʚʦʨʫ ʚʽʜ 01.06.2018 ʨ. ˉ173/06-

18 ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʘʩʬʘʣʴʪʥʠʭ ʜʦʨʦʞʥʽʭ 

ʩʫʤʽʰʝʡ ʥʘ ʊʟʆɺ "ʇʝʨʰʠʡ ʘʩʬʘʣʴʪʥʠʡ ʟʘʚʦʜ". ʇʨʦʩʫʰʝʥʠʡ ʧʝʨʝʨʦʙʣʝʥʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʜʘʻʪʴʩʷ ʟ ʤʝʭʘʥʽʯʥʦʛʦ ʘʢʪʠʚʘʪʦʨʘ ʚ ʟʦʥʫ ʚʠʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʨʘʤʫ ʜʣʷ ʙʽʛ-ʙʝʛʽʚ. ʋʧʘʢʦʚʘʥʽ ʙʽʛ-ʙʝʥʠ ʚʽʜʚʘʥʪʘʞʫʶʪʴʩʷ ʝʣʝʢʪʨʦʘʚʪʦʢʘʨʦʤ ʫ 

ʩʢʣʘʜʩʴʢʝ ʧʨʠʤʽʱʝʥʥ ̫ʧʨʠʣʝʛʣʝ ʜʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ. 

ɺʭʦʜʠ-ʚʠʭʦʜʠ ʽʟ ʧʨʠʤʽʱʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʦʙʣʘʜʥʘʥʦ ʧʦʚʽʪʨʷʥʠʤʠ ʟʘʚʽʩʘʤʠ, 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ. ɼʣʷ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʥʷ ʚ ʭʦʣʦʜʥʫ 
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ʧʦʨʫ ʨʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʘʣʶʚʘʣʴʥʫ ʧʽʯ ʪʠʧʫ ʙʫʣʝʨʽʘʥ, ʧʦʪʫʞʥʽʩʪʶ 18 

ʢɺʪ/ʛʦʜ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʪʚʝʨʜʦʤʫ ʧʘʣʠʚʽ (ʜʨʦʚʘʭ). 

ʇʽʜ ʯʘʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫʪʚʦʨʶʶʪʴʩʷ ʚʣʘʩʥʽ ʚʠʨʦʙʥʠʯʽ ʪʘ 

ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʷʪʴ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ 

ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ: ɼʉʘʥʇʽʅ 145-11 çɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʪʘ 

ʧʨʘʚʠʣʘ ʫʪʨʠʤʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴè, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʢʣʘʜʝʥʠʭ ʫʛʦʜ 

ʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ 

ʫʤʦʚ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ (ɼʉʅ 3.3.6.037-99 çɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ, ʫʣʴʪʨʘʟʚʫʢʫ ʪʘ ʽʥʬʨʘʟʚʫʢʫè, ɼʉʅ 3.3.6.039-99 çɼʝʨʞʘʚʥʽ 

ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʚʠʨʦʙʥʠʯʦʾ ʟʘʛʘʣʴʥʦʾ ʽ ʣʦʢʘʣʴʥʦʾ ʚʽʙʨʘʮʽʾè, ɼʉʊ (ɻʆʉʊ) 

12.2.00-91 çʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠè, ɼʉʊ (ɻʆʉʊ) 12.3.002-75 çʇʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè, ɼʉʊ (ɻʆʉʊ) 12.1.005-88 çʆʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳè). 

ʆʮʽʥʢʫ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʚʝʣʠ ʟʘ ʜʘʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʧʦʚʽʪʨʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʆʅɼ-86 (ʧ.5.21) [477] ʜʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʽ ʩʧʨʦʱʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʪʽʣʴʢʠ ʪʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʜʣʷ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʬʦʨʤʫʣʠ 3.1. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʨʦʟʤʽʱʝʥʦ 2 

ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ɼʞʝʨʝʣʘ ʚʠʢʠʜʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʫʙʦʶ ʜʠʤʘʨʷ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʪʘ 

ʘʛʨʝʛʘʪʦʤ ʧʠʣʝʚʣʦʚʣʶʶʯʠʤ ɿʀʃ-900ʄ. ɺʠʩʦʪʘ ʜʞʝʨʝʣ ʚʠʢʠʜʫ ʤʝʥʰʘ 10 ʤ 

(ʅ<10). ɺʽʜ ʷʢʠʭ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʥʘʜʭʦʜʷʪʴ ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʚ 

ʢʽʣʴʢʦʩʪʽ 8,81157 ʪ/ʨʽʢ, ʫ ʪ.ʯ. ʚʢʣʶʯʥʦ ʟ ʧʘʨʥʠʢʦʚʠʤʠ ʛʘʟʘʤʠ (ʪ/ʨʽʢ): ʨʝʯʦʚʠʥʠ ʫ 

ʚʠʛʣʷʜʽ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï 0,0868; ʜʽʦʢʩʠʜ ʘʟʦʪʫ - 0,00472; ʦʢʩʠʜ ʘʟʦʪʫ ï 

0,000156; ʚʫʛʣʝʮʶ ʦʢʩʠʜ ï0,16244; ʚʫʛʣʝʮʶ ʜʽʦʢʩʠʜ ï 8,476; ʥʝʤʝʪʘʥʦʚʽ ʣʝʪʢʽ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ï 0,04641; ʤʝʪʘʥ ï 0,01547; ʩʘʞʘ ï 0,012376. ʏʘʩʪʢʘ ʧʘʨʥʠʢʦʚʠʭ 
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ʛʘʟʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʘʣʦʚʠʡ ʚʠʢʠʜ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ ʊʟʆɺ çɽʢʦʩʦʥʽʢ-ʚʝʩʪè ʩʢʣʘʜʘʻ 99,6 %. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʧʨʦʛʨʘʤʦʶ 

çɽʆʃ-ʧʣʶʩè ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.6. 

ʊʘʙʣʠʮʷ 3.6 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʧʨʦʛʨʘʤʦʶ çɽʆʃ-ʧʣʶʩè 

ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ çɽʢʦʩʦʥʽʢ-ɺʝʩʪè 

ɼʞʝʨʝʣʦ 

ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

ʅʘʟʚʘ 

ʟʘʙʨʫʜʥʶ-ʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

ɻɼʂʤ.ʨ, 

ʤʛ/ʤ3 

ʈʽʯʥʠʡ 

ʚʠʢʠʜ, 

ʪ/ʨʽʢ 

ʉʫʤʘʨʥʝ 

ʟʥʘʯʝʥʥʷ 

ʚʠʢʠʜʽʚ, 

ʄ, ʛ/ʩ 

ɿʥʘʯʝʥʥʷ 

ʌ=ʄ/ɻɼʂ 

ɼʦʮʽʣʴʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ 

ʨʦʟʩʽʶʚʘʥʥʷ 

ʊʨʫʙʘ ʜʠʤʘʨʷ 

ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 
5 0,162435 0,00515078 0,00515078/5= 

0,000103<0,1 
ʅ ̔

ɼʽʦʢʩʠʜ ʘʟʦʪʫ 
0,2 0,004719 0,000014964 0,000014964/0,2= 

0,00007482<0,1 
ʅ ̔

ʅʝʤʝʪʘʥʦʚʽ 

ʣʝʪʢʽ ʦʨʛʘʥʽʯ-ʥʽ 

ʩʧʦʣʫʢʠ 

1,0 0,04641 0,00147165 0,00147165/1= 

0,00147165<0,1 ʅ ̔

ʄʝʪʘʥ 
50 0,01547 0,00049055 0,00049055/50= 

0,000009811<0,1 
ʅ ̔

ʆʢʩʠʜ ʘʟʦʪʫ 
0,4 0,000156 0,00000495 0,00000495/0,4= 

0,000012375<0,1 
ʅ ̔

ʉʘʞʘ 
0,15 0,012376 0,00039244 0,00039244/0,15= 

0,002616266<0,1 
ʅ ̔

ɺʫʛʣʝʢʠʩʣʠʡ ʛʘʟ - 8,476 0,268772196 0,268772196/- ʅ ̔

ɸʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ 

ɿʀʃ-900ʄ 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ 

0,5 0,0868 0,0027524 0,0027524/0,5= 

0,00555048<0,1 ʅ ̔

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 5.21 ʆʅɼ-86 [477], ʟʚʘʞʘʶʯʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ 

ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ ɽʆʄ ʟʘ ʧʨʦʛʨʘʤʦʶ çɽʆʃ-ʧʣʶʩè ï ʥʝʤʘʻ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʨʘʡʦʥʽ ʚʧʣʠʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʮʠʭ ʨʝʯʦʚʠʥ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʠʭ (ʧʽʜʬʘʢʝʣʴʥʠʭ) ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʧʨʦʚʝʜʝʥʠʭ ʬʘʭʽʚʮʷʤʠ ɼʋ ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ "ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ 
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ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ" 

(ʧʨʦʪʦʢʦʣʠ ʚʽʜ 06.09.2020 ʨ. ˉ 118/20, ʚʽʜ 03.11.2020 ʨ. ˉˉ 154-155/20) 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʬʘʢʪʠʯʥʠʡ ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ 

ʘʪʤʦʩʬʝʨʠ ʥʘ ʤʝʞʽ ʧʨʦʝʢʪʥʦʾ 50 ʤʝʪʨʦʚʦʾ ʉɿɿ ʩʢʣʘʚ: 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʫ ʧʽʚʥʽʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ): 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,18 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,21 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ - 0,0127 ʯʘʩʪʢʠ ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 1 (ʘʛʨʝʛʘʪ ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ)  

ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ) ʚ ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ: 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,20 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,22 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ - 0,0165 ʯʘʩʪʢʠ ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ): 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,29 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,24 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ ï 0,0253 ʯʘʩʪʢʠ ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ ʜʞʝʨʝʣʘ ˉ 1 (ʘʛʨʝʛʘʪ 

ʧʠʣʝʚʣʦʚʣʶʶʯʠʡ ɿʀʃ-900ʄ) ʪʘ ʜʞʝʨʝʣʘ ˉ 2 (ʜʠʤʦʚʘ ʪʨʫʙʘ ʮʝʭʫ ʧʝʨʝʨʦʙʢʠ): 

- ʚʫʛʣʝʮʶ ʦʢʩʠʜ - 0,23 ʯʘʩʪʢʠ ɻɼʂ; 

- ʜʽʦʢʩʠʥ ʘʟʦʪʫ ï 0,22 ʯʘʩʪʢʠ ɻɼʂ; 

- ʧʠʣ ʧʦʣʽʤʝʨʥʠʡ - 0,0186 ʯʘʩʪʢʠ ɻɼʂ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʯʠʥʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ. 

ʋ ʪʘʙʣʠʮʽ 3.7 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʪʫʨʥʠʭ (ʧʽʜ ʬʘʢʝʣʴʥʠʭ) ʜʦʩʣʽʜʞʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʚʽʜʩʪʘʥʷʭ 15 ʤ, 25 ʤ ʪʘ 50 ʤ ʚʽʜ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ [512-517]. 

 



124 

 ʊʘʙʣʠʮʷ 3.7 

ʆʯʽʢʫʚʘʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʪʫʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ɼʋ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè) 

ɿʘʙʨʫʜʥʶʶʯʽ 

ʨʝʯʦʚʠʥʠ 

ɺʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ 

ʚ ʜʦʣʷʭ ɻɼʂ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ (ʤ) 

ɺʠʢʠʜʠ, ʪ/ʨʽʢ 

ʤʽʥ.-ʤʘʢʩ. 

ʩʝʨʝʜʥ. 

Cmin-Cmax 
MÑm 

15 ʤ 25 ʤ 50 ʤ 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ 
0,073-0,146 

0,383Ñ0,413 

0,373-0,543 

0,444Ñ0,063 

0,307-0,447 

0,377Ñ0,051 

0,18-0,29 

0,236Ñ0,0375 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ 
0,0017-0,0034 

0,0025Ñ0,0006 
1,325-1,525 
1,383Ñ0,893 

0,4-0,7 
0,56Ñ0,115 

0,21-0,24 
0,224Ñ0,01 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ 
0,022-0,056 
0,037Ñ0,0013 

0,018-0,029 

0,0228Ñ0,0042 

0,0153-0,027 

0,205Ñ0,0044 

0,0127-0,0253 

0,189Ñ0,00456 

×ʇɿ/ɻɼɿ, ɻɼɿ [40] 0,86 0,61 0,48 

 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʥʘʪʫʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʚ ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʦʚʠʣʠ: 

- ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʜʦ 0,543 ɻɼʂ, ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ï ʜʦ 

1,525 ɻɼʂ, ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï ʜʦ 0,029 ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 25 ʤ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï0,447 ɻɼʂ, ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ï ʜʦ 0,7 

ɻɼʂ, ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï ʜʦ 0,027 ɻɼʂ; 

- ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ: ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʜʦ 0,29 ɻɼʂ, ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ï ʜʦ 0,24 

ɻɼʂ, ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ï ʜʦ 0,0253 ɻɼʂ; 

ʉʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʬʘʢʪʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʧʦʚʽʪʨʽ ʚ ʨʘʡʦʥʽ ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʪʘʙʣ. 3.7), ʩʪʘʥʦʚʠʣʠ: ʥʘ 
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ʚʽʜʩʪʘʥʽ 15 ʤ - 0,86 ɻɼɿ, ʥʘ ʚʽʜʩʪʘʥʽ 25 ʤ ï 0,61 ɻɼɿ, ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ï 0,48 ɻɼɿ, 

ʱʦ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʆʪʞʝ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ, ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ) 

ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʚ ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʧʨʦʮʝʩʫ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʥʘ 

ʧʣʘʥʦʚʘʥʽʡ ʥʦʨʤʘʪʠʚʥʽʡ ʉɿɿ ʫ 50 ʤ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʮʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʧ. 5.4 ɼʉʇ ˉ 173-96 [478] (ʨʠʩ. 3.2). 

 

ʈʠʩ. 2. ʆʯʽʢʫʚʘʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʥʘʪʫʨʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ) 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʧʨʦʚʝʜʝʥʠʭ 

ɼʋ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè ʚ ʨʘʡʦʥʽ ʚʧʣʠʚʫ 

ʧʨʦʤʠʩʣʦʚʦʾ ʧʣʦʱʘʜʢʠ ʤʝʭʘʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʪʘʙʣ. 3.8), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʤʝʞʽ 

ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʨʦʟʨʠʚʫ ʨʦʟʤʽʨʦʤ 50 ʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʧʦʣʽʤʝʨʥʠʤ ʧʠʣʦʤ, ʜʽʦʢʩʠʜʦʤ ʘʟʦʪʫ ʪʘ ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʨʝʻʩʪʨʫʻʪʴʩʷ 

ʥʘ ʨʽʚʥʽ 0,0127-0,29 ɻɼʂ ʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ. 
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ʈʽʚʝʥʴ ʩʫʤʘʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʮʠʤʠ 

ʜʘʥʠʤʠ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʜʦʧʫʩʪʠʤʠʡ (0,43 ɻɼɿ). 

ʊʘʙʣʠʮʷ 3.8 

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʤʝʞʽ ʥʦʨʤʘʪʠʚʥʦʾ ʉɿɿ ʫ 50 ʤ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʇɽʊʌ-ʧʣʷʰʢʠ (ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ɼʋ çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ 

ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè) 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚ ʯʘʩʪʢʘʭ ɻɼʂ ×ʇɿ     

ɻɼɿ 
ʚʫʛʣʝʮʶ ʦʢʩʠʜ ʘʟʦʪʫ ʜʽʦʢʩʠʜ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ 

0,18-0,29 0,21-0,24 0,0127-0,025 0,261 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦ ʜʦʚʝʜʝʥʦ ʜʦʩʪʘʪʥʽʩʪʴ ʩʘʥʽʪʘʨʥʦ-

ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʫ 50 ʤ, ʽ ʾʾ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʦ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʪʘ 

ʚʽʜʥʝʩʝʥʥʷ ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ 5 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

 

3.3 ʇʦʨʽʚʥʷʣʴʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʷʢʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʤʘʻ ʥʘ ʯʦʪʠʨʠ ʦʧʝʨʘʮʽʾ ʤʝʥʰʝ ʥʽʞ ʪʨʘʜʠʮʽʡʥʘ ʪʘ ʜʦʟʚʦʣʷʻ 

ʚʠʢʣʶʯʠʪʠ ʟ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʪʘʜʽʾ: ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʪʠʧʦʤ; 

ʚʠʜʘʣʝʥʥʷ ʢʽʣʝʮʴ, ʢʦʨʢʽʚ ʽʟ ʧʣʷʰʦʢ ʪʘ ʻʤʥʦʩʪʝʡ; ʬʣʦʪʘʮʽʶ; ʧʦʚʪʦʨʥʝ 

ʧʦʜʨʽʙʥʝʥʥʷ; ʧʨʦʤʠʚʢʫ ʚʽʜ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʩʪʘʜʽʡ ʧʝʨʝʨʦʙʢʠ ʨʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʟ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ 20,25% (Ñ10,125), ʤʝʥʰʽ ʦʙʩʷʛʠ: ʩʫʤʘʨʥʦʾ - ʥʘ 

49,76 % (Ñ0,06) ʽ ʩʧʦʞʠʪʦʾ ʥʘ 65,3 % (Ñ3,6) ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʢʽʣʴʢʦʩʪʽ 

ʩʧʦʞʠʪʦʾ ʚʦʜʠ ʥʘ 45,505 (Ñ0,945), ʚʠʪʨʘʪ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ ʥʘ 73,05 % (Ñ0,82), 

ʫʪʚʦʨʝʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ 77,25 % (Ñ3,75) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ (ʪʘʙʣ. 3.9). 
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 ʊʘʙʣʠʮʷ 3.9 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʽʥʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʪʘ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʇʦʢʘʟʥʠʢ 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʊʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʇɽʊʌ-ʧʣʷʰʦʢ 

ʊʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ 

ʚʭʽʜʥʦʶ ʩʠʨʦʚʠʥʦʶ 
300 ʢʛ/ʛʦʜ (Ñ 10 %) 360 ʢʛ/ʛʦʜ. (Ñ 8 %) 

ʉʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ 183 ʢɺʪ (Ñ12 %) 123 ʢɺʪ (Ñ16 %) 

ʉʧʦʞʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ 65,3 % (Ñ4,7) ʜʦ 56,6 % (Ñ6,4 ) 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 380 ɺ 380 ɺ 

ʏʘʩʪʦʪʘ ʩʪʨʫʤʫ 50 ɻʮ 50 ɻʮ 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ 6,65 ʤ3/ʛʦʜ (Ñ12 %) ʜʦ 3,1 ʤ3/ʛʦʜ  

ɺʠʪʨʘʪʠ ʤʠʶʯʦʛʦ 

ʟʘʩʦʙʫ 
6,4 ʢʛ/ʪ (Ñ10 %) 1,73 ʢʛ/ʪ (Ñ13 %)  

ɺʽʜʭʦʜʠ 7,5 % (Ñ2,5) 1,8 % (Ñ0,85)  

 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʭʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʽ / ʙʝʟ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʪʘʙʣ. 3.10), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʻ 

ʙʽʣʴʰ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʟʘ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ ʙʝʟ 

ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. ɿʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ 

ʧʨʦʮʝʩʦʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʤʝʞʽ ʉɿɿ ʫ 50 ʤʝʪʨʽʚ 

ʘʪʤʦʩʬʝʨʫ ʥʘʜʭʦʜʠʪʴ ʤʝʥʰʝ ʥʘ: 23,625 % (Ñ18,625) ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, 11,8 % 

(Ñ6,96) ʦʢʩʠʜʫ ʘʟʦʪʫ ʪʘ 54,35 % (Ñ19,3) ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ (ʨʠʩ. 3.3). ʑʦ ʟʫʤʦʚʣʝʥʦ 

ʢʨʘʱʦʶ ʛʝʨʤʝʪʠʯʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ. 

ɿʦʢʨʝʤʘ, ʧʦʜʨʽʙʥʝʥʥʷʤ ʧʦʣʽʤʝʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʣʽʥʽʶ 

ʧʝʨʝʨʦʙʢʠ ʟʘʚʝʨʰʫʻ ʛʝʨʤʝʪʠʯʥʦ ʦʙʣʘʜʥʘʥʠʡ ʚʘʢʫʫʤʥʠʤʥʠʤ 

ʧʦʚʽʪʨʦʚʽʜʩʤʦʢʪʫʚʘʯʝʤ ʘʧʘʨʘʪ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʥʘʜʭʦʜʞʝʥʥʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʧʽʜ ʯʘʩ ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ [50,512-517]. 
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ʊʘʙʣʠʮʷ 3.10 

ʆʯʽʢʫʚʘʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʭʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʽ ʪʘ ʙʝʟ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ  

ɿʘʙʨʫʜ-

ʥʶʶʯʽ ʨʝʯʦ-

ʚʠʥʠ 

ɻɼʂʩ.ʜ. 

ʜʣʷ 

ʘʪʤʦ-

ʩʬʝʨ-

ʥʦʛʦ 

ʧʦʚʽʪʨʷ, 

ʤʛ/ʤį 

ʂʣʘʩ 

ʥʝʙʝ-

ʟʧʝʢʠ 

ɺʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ  

(ʉmin / ʉmax (ʤʛ/ʤ3)/( min/max (ʯʘʩʪʢʠ ɻɼʂ ) ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ 

ʚʽʜ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ 

ɹʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ɿʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

15 ʤ 25 ʤ 50 ʤ 15 ʤ 25 ʤ 50 ʤ 

ɺʫʛʣʝʮʶ 

ʦʢʩʠʜ 
3,0 4 

1,31-1,76 

0,437-0,587 

1,16-1,57 

0,387-0,523 

0,67-1,23 

0,223-0,41 

1,12-1,62 

0,373-0,54 

0,92-1,34 

0,307-0,447 

0,54-0,87 

0,18-0,29 

ɸʟʦʪʫ 

ʜʽʦʢʩʠʜ 
0,04 2 

0,067-0,093 

1,675-2,325 

0,033-0,042 

0,825-1,05 

0,0092-0,0116 

0,23-0,29 

0,053-0,061 

1,325-1,525 

0,016-0,028 

0,4-0,7 

0,0084-0,0096 

0,21-0,24 

ʇʦʣʽʤʝʨʥʠʡ 

ʧʠʣ 
0,15 3 

0,096-0,153 

0,64-1,02 

0,082-0,137 

0,547-0,913 

0,048-0,074 

0,32-0,493 

0,027-0,044 

0,18-0,293 

0,023-0,041 

0,153-0,273 

0,019-0,038 

0,127-0,253 

×ʇɿ/ɻɼɿ 1,306 0,83 0,41 0,786 0,481 0,261 

 

 

ʈʠʩʫʥʦʢ 3.3  ʇʦʨʽʚʥʷʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 
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3.4 ɺʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʫ ʟʜʦʨʦʚôʾ 

ʥʘʩʝʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ  

  

 

ʂʦʞʝʥ ʽʟ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʜʞʝʨʝʣʦʤ 

ʚʠʢʠʜʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʇʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʽʚ ʫ ʊʇɺ, 

ʘ ʪʘʢʦʞ ʱʦʨʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʊʇɺ ʚ ʋʢʨʘʾʥʽ ʽ ʩʚʽʪʽ ʧʝʨʝʜʙʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʊʇɺ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʻ ʾʭ ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ [17]. 

ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʫ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʨʽʟʥʠʤ ʟʘ ʩʢʣʘʜʦʤ 

ʪʘ ʚʝʣʠʯʠʥʦʶ ʧʦʣʽʤʝʨʥʠʤ ʧʠʣʦʤ [63]. ɸʥʘʣʽʟ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʽʚ ʚʠʷʚʠʚ, ʱʦ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ: ʧʽʜ ʯʘʩ 

ʩʦʨʪʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ, ʚʠʩʫʰʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʫ ʪʘʨʫ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʜʞʝʨʝʣʘʤʠ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʻ: ʣʽʥʽʷ ʩʦʨʪʫʚʘʥʥʷ; ʤʝʭʘʥʽʯʥʠʡ 

ʧʦʜʨʽʙʥʶʚʘʯ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ; ʢʘʤʝʨʘ ʚʠʩʫʰʫʚʘʥʥʷ; ʨʫʢʘʚ ʚʠʚʘʥʪʘʞʝʥʥʷ ʟ 

ʤʝʭʘʥʽʯʥʦʛʦ ʘʢʪʠʚʘʪʦʨʘ; ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʙʽʛ-ʙʝʛʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʭʘʥʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʟ̔ ʩʪʘʜʽʻ ʁ

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʻ: ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ ʪʘ ʜʽʦʢʩʠʥ ʘʟʦʪʫ. 

ɿʛʘʜʘʥʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʪʘ ʛʽʛʽʻʥʽʯʥʦ 

ʥʦʨʤʦʚʘʥʽ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʡ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚô̫  ʚʠʱʝ ʟʛʘʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘ ʤʝʪʦʜʠʢʦʶ "ʆʮʽʥʢʘ ʨʠʟʠʢʫ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʄʈ 2.2.12-142-2007" 

[507] ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʟ ʧʦʟʠʮʽʡ 

ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ 

ʤʦʞʣʠʚʦʛʦ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʫʤʦʚʠ ʡʦʛʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ [513-515]. 
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ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʚ ʨʘʡʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʪʘ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʪʘ ʽʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʦʙôʻʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.11. 

 

ʊʘʙʣʠʮʷ 3.11 

ʆʯʽʢʫʚʘʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʭʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟʽ / ʙʝʟ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ 

ʫ ʟʜʦʨʦʚôʾ ʥʘʩʝʣʝʥʥʷ 

ɿʘʙʨʫʜ-

ʥʶʶʯʽ 

ʨʝʯʦʚʠʥʠ 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (min-max (ʤʛ/ʤ3)) /(min - max 

(ʯʘʩʪʢʠ ɻɼʂ)) ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ 

ɹʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ɿʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

15 ʤ 25 ʤ 50 ʤ 15 ʤ 25 ʤ 50 ʤ 

ɺʫʛʣʝʮʶ 

ʦʢʩʠʜ 
1,31-1,76 

0,437-0,587 
1,16-1,57 

0,387-0,523 
0,67-1,23 
0,223-0,41 

1,12-1,62 
0,373-0,54 

0,92-1,34 
0,307-0,447 

0,54-0,87 
0,18-0,29 

HQ 0,437-0,587 0,387-0,523 0,223-0,41 0,373-0,54 0,307-0,447 0,18-0,29 

ɸʟʦʪʫ 

ʜʽʦʢʩʠʜ 
0,067-0,093 
1,675-2,325 

0,033-0,042 
0,825-1,05 

0,0092-0,0116 
0,23-0,29 

0,053-0,061 
1,325-1,525 

0,016-0,028 
0,4-0,7 

0,0084-0,0096 
0,21-0,24 

HQ 1,675-2,325 0,825-1,05 0,23-0,29 1,325-1,525 0,4-07 0,21-0,24 

ʇʦʣʽʤʝʨ-

ʥʠʡ ʧʠʣ 
0,096-0,153 
0,64-1,02 

0,082-0,137 
0,547-0,913 

0,048-0,074 
0,32-0,493 

0,027-0,044 
0,18-0,293 

0,023-0,041 
0,153-0,273 

0,019-0,038 
0,127-0,253 

HQ 0,96-1,53 0,82-1,37 0,48-0,74 0,27-0,44 0,23-0,41 0,19-0,38 

 

ɿʘ ʧʦʣʦʞʝʥʥʷʤʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʄʽʞʥʘʨʦʜʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ̫ʢʱʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ 

ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (HQ) ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʫ ʟʜʦʨʦʚôʾ 

ʣʶʜʠʥʠ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʟʘ ɦʦʜʝʥʥʦʛʦ ʚʧʣʠʚʫ ʮʽʻʾ ʩʧʦʣʫʢʠ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ ʻ 

ʥʝʩʫʪʪʻʚʦʶ, ʽ ʪʘʢʠʡ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʜʦʧʫʩʪʠʤʠʡ; ʷʢʦɦ ʞ ʷʢʱʦ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (HQ) ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʶ, 

ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʟʨʫʰʝʥʴ ʫ ʟʜʦʨʦʚôʾ ʣʶʜʠʥʠ ʟʨʦʩʪʘʻ 

ʧʨʦʧʦʨʮʽʡʥʦ ʟʙʽʣʴʰʝʥʥʶ ʡʦʛʦ ʚʝʣʠʯʠʥʠ.  
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ʋ ʪʘʙʣʠʮʽ ʪʘʙʣʠʮʽ 3.12. ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʽʚʥʽʚ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʽʟ ʄʽʞʥʘʨʦʜʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

ʊʘʙʣʠʮʷ 3.12 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʚʥʽʚ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

ʈʽʚʝʥʴ ʨʠʟʠʢʫ 
ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝ ʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʝʬʝʢʪʽʚ (HQ) ʜʣʷ ʦʢʨʝʤʠʭ ʩʧʦʣʫʢ 

ɺʠʩʦʢʠʡ >3 

ʅʘʩʪʦʨʦʞʫʶʯʠʡ 1,1 ï 3 

ɼʦʧʫʩʪʠʤʠʡ 0,11 ï 1,0 

ʄʽʥʽʤʘʣʴʥʠʡ (ʮʽʣʴʦʚʠʡ) 0,1 ʽ ʤʝʥʰʝ 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ ʚʝʣʠʯʠʥ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.12, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʜʚʽ ʩʧʦʣʫʢʠ, 

ʢʦʪʨʽ ʤʦʞʫʪʴ ʯʠʥʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠʣʝʛʣʦʾ ʜʦ 

ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʧʣʦʱʘʜʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ï ʦʢʩʠʜ ʘʟʦʪʫ ʪʘ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ.  

ʇʦʢʘʟʥʠʢ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ, ʧʽʜ ʯʘʩ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ, 

ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ ʩʪʘʥʦʚʠʚ ʜʣʷ: 

- ʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘ ʚʽʜʩʪʘʥʷʭ 15 ʤ ʪʘ 25 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ ï 

ʥʘʩʪʦʨʦʞʫʶʯʠʡ 2,325 ʪʘ 1,05 ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʢʽʥʮʷ 50-ʪʠ ʤʝʪʨʦʚʦʾ ʉɿɿ ï 

ʜʦʧʫʩʪʠʤʠʡ (0,29), ʽʟ ʨʽʟʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ.  

- ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ ʪʘ 25 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ ï 

ʥʘʩʪʦʨʦʞʫʶʯʠʡ 1,53 ʪʘ 1,37 ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʢʽʥʮʷ 50-ʪʠ ʤʝʪʨʦʚʦʾ ʉɿɿ ï ʜʦʧʫʩʪʠʤʠʡ 

(0,74), ʽʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ. 

ʇʦʢʘʟʥʠʢ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ, ʧʽʜ ʯʘʩ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ, ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ ʜʦ ʢʽʥʮʷ 50-ʪʠ ʤʝʪʨʦʚʦʾ ʉɿɿ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʘʩʪʦʨʦʞʫʶʯʦʛʦ ʥʘ 

15 ʤ (1,525), ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘ 25 ʤ (0,7) ʪʘ 50 ʤ (0,24). ɼʣʷ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ 

ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʥʝ ʚʠʡʰʦʚ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣ ʚʠʢʠʜʫ. 
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ʅʘʡʚʠʱʽ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʦʢʩʠʜʫ ʘʟʦʪʫ ʪʘ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʽʜʜʘʣʽ 15 ʤʝʪʨʽʚ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ. ɼʣʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʦʢʩʠʜʦʤ ʘʟʦʪʫ ʩʢʣʘʣʦ 2,325 ɻɼʂʩ.ʜ. ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ï 1,525 ɻɼʂʩ.ʜ. ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɿʘ ʧʦʣʽʤʝʨʥʠʤ 

ʧʠʣʦʤ ʧʝʨʝʚʠʱʝʥʥʷ ʩʢʣʘʣʦ ʜʣʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʙʝʟ ʩʪʘʜʽʾ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 1,02 ɻɼʂʩ.ʜ. ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

ï ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂʩ.ʜ. ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ. 

ʅʘ ʤʝʞʽ 50-ʪʠ ʤʝʪʨʦʚʦʾ ʉɿɿ ʧʝʨʝʚʠʱʝʥʴ ɻɼʂʩ.ʜ. ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʢʠ ʙʝʟ / ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʥʝ ʚʠʷʚʣʝʥʦ ʟʘ ʞʦʜʥʠʤ ʽʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

ɿʘ ʩʫʤʘʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʚʽʜʩʪʘʥʷʭ ʜʣʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 15 ʤ - 

ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʥʘʩʪʦʨʦʞʫʶʯʠʡ, ʘ ʥʘ ʚʽʜʩʪʘʥʷʭ 25 ʪʘ 50 ʤ, ʷʢ 

ʜʦʧʫʩʪʠʤʠʡ. ɼʣʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ, ʥʘ ʚʩʽʭ 

ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ (15, 25 ʪʘ 50 ʤ) ʟʘ ʩʫʤʘʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʦʮʽʥʶʚʘʚʩʷ, ʷʢ ʜʦʧʫʩʪʠʤʠʡ. 

ɯʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʚʠʨʦʙʥʠʮʪʚ ʽʟ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʟʜʦʨʦʚóʷ ʥʘʩʝʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʠ 

ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ ʻ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ, ʥʽʞ 

ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢ ʟʘ ʚʝʣʠʯʠʥʦʶ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ - ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʻ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʭʦʯʘ 

ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʾʾ ɻɼʂʩ.ʜ. ʽ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʙʫʚ ʤʝʥʰʠʤ ʟʘ ʦʜʠʥʠʮʶ. 

ʂʨʠʪʠʯʥʠʤʠ ʦʨʛʘʥʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʣʶʜʠʥʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʘʟʥʘʶʪʴ 

ʚʧʣʠʚʫ ʚʽʜ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʚʫʛʣʝʮʶ ʦʢʩʠʜ, ʪʘ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜ), ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʻ: ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ, ʧʝʯʽʥʢʘ, ʥʠʨʢʠ, 

ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʽ ʢʨʦʚ. 
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3.5 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

 

 

ʈʦʟʨʘʭʫʥʢʠ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʨʘʡʦʥʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʪʘ ʦʮʽʥʢʫ 

ʡʦʛʦ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦʚʝʣʠ ʜʣʷ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ ʨʝʯʦʚʠʥ ï 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ, ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ. ʋ ʪʘʙʣ. 3.13, ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ, ʥʘʚʝʜʝʥʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʪʘ ʨʝʬʝʨʝʥʪʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʧʣʠʚʫ ʟʘ ʽʥʛʘʣʷʮʽʡʥʦʛʦ 

ʥʘʜʭʦʜʞʝʥʥʷ [513,515,518]. 

ʊʘʙʣʠʮʷ 3.13 

ɿʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʝʣʠʯʠʥ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʚ ʨʘʡʦʥʽ ʚʧʣʠʚʫ 

ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

 

ʈʝʯʦʚʠʥʘ 
ɻɼʂ ʜʣʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʤʛ/ʤį 

ʈʝʬʝʨʝʥʪʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, 

RfC, ʤʛ/ʤį 

ʂʣʘʩ 

ʥʝʙʝʟʧʝʢʠ 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ 0,04 0,04 2 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ 3,0 3,0 4 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ 0,15 0,1 3 

 

ɼʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʪʘ ʙʝʟ ʩʪʘʜʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʦʯʽʢʫʚʘʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʫ ʯʘʩʪʢʘʭ 

ɻɼʂ) ʪʘ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʫ ʤʛ/ʤį (ʪʘʙʣʠʮʽ 3.14, 3.15). 

ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʴ 3.14-3.15, ʨʽʚʥʽ ʚʤʽʩʪʫ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʫʩʽʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʫʩʪʘʥʦʚʣʝʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, 

ʦʢʨ̔ʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʘʟʦʪʫ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ. 
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ʊʘʙʣʠʮʷ 3.14 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʚ ʨʘʡʦʥʽ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-

ʧʣʷʰʦʢ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ  

ʂʦʥʮʝʥʪʨʘʮʽʾ ʨʝ-

ʯʦʚʠʥ (ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ, Ñ ů) 

ʇʠʣ ʧʦʣʽʤʝʨʥʠʡ ɸʟʦʪʫ ʜʽʦʢʩʠʜ ɺʫʛʣʝʮʶ ʦʢʩʠʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 15 25 50 15 25 50 

ʫ ʯʘʩʪʢʘʭ ɻɼʂ 
0,085 

Ñ0,0013 

0,071 

Ñ0,0012 

0,0414 

Ñ0,006 

1,824 

Ñ0,346 

0,919 

Ñ0,086 

0,254 

Ñ0,024 

0,497 

Ñ0,059 

0,4598 

Ñ0,57 

0,309 

Ñ0,066 

ʚ ʤʛ/ʤį 
0,124Ñ 

0,021 

0,113Ñ 

0,0003 

0,062Ñ 

0,0001 

0,079Ñ 

0,0001 

0,037Ñ 

0,0001 

0,0105Ñ 

0,0007 

1,505Ñ 

0,146 

1,403Ñ 

0,167 

0,875Ñ 

0,304 

 

ʊʘʙʣʠʮʷ 3.15 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʚ ʨʘʡʦʥʽ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʂʦʥʮʝʥʪʨʘʮʽʾ 

ʨʝʯʦʚʠʥ (ʩʝʨʝʜʥʻ  

ʘʨʠʬʤʝʪʠʯʥʝ Ñ ů) 

ʇʠʣ ʧʦʣʽʤʝʨʥʠʡ ɸʟʦʪʫ ʜʽʦʢʩʠʜ ɺʫʛʣʝʮʶ ʦʢʩʠʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 15 25 50 15 25 50 

ʫ ʯʘʩʪʢʘʭ ɻɼʂ 
0,0228 

Ñ0,0042 

0,205 

Ñ0,0044 

0,189Ñ 

0,0046 

1,383 

Ñ0,893 

0,56 

Ñ0,115 

0,224 

Ñ0,01 

0,444 

Ñ0,063 

0,377 

Ñ0,051 

0,236 

Ñ0,0375 

ʚ ʤʛ/ʤį 
0,0356Ñ 

0,0003 

0,332Ñ 

0,007 

0,0297 

Ñ0,006 

0,0535 

Ñ0,001 

0,021Ñ 

0,0002 

0,0083 

Ñ0,001 

1,376Ñ 

0,036 

1,166Ñ 

0,018 

0,698Ñ 

0,121 

 

ʗʢʱʦ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʤʽʩʪ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ (ʚʽʜʥʦʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʣʫʢ ʜʦ ʾʭʥʽʭ ɻɼʂ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʨʝʯʦʚʠʥʠ) ʪʦ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʦʢʘʟʥʠʢʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʘʟʦʪʦʤ ʜʽʦʢʩʠʜʦʤ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʪʘ 25 ʤ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ ʪʘ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʦʥʠ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʦʜʠʥʠʮʽ (ʪʘʙʣʠʮʽ 3.16-3.17). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ ʩʪʘʥʦʚʣʷʪʴ: 2,538 ʥʘ 

ʚʽʜʜʘʣʽ 15 ʤ, 1,496 ʥʘ ʚʽʜʜʘʣʽ 25 ʤ ʪʘ 0,598 ʥʘ ʚʽʜʜʘʣʽ 50 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʦʪʨʠʤʘʥʦ ʩʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ï 1,94 ʥʘ ʚʽʜʜʘʣʽ 

15 ʤ, 0,98 ʥʘ ʚʽʜʜʚʣʽ 25 ʤ ʪʘ 0,437 ʥʘ ʚʽʜʜʘʣʽ 50 ʤ ʚʽʜ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ 

(ʪʘʙʣʠʮʽ 3.18-3.19). 
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ʊʘʙʣʠʮʷ 3.16 

ʇʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ  

ʇʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʫʤ. ʦʜ. 

ʇʠʣ ʧʦʣʽʤʝʨʥʠʡ ɸʟʦʪʫ ʜʽʦʢʩʠʜ ɺʫʛʣʝʮʶ ʦʢʩʠʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 15 25 50 15 25 50 

0,085 0,071 0,0414 2,006 1,011 0,279 0,447 0,414 0,278 

 

ʊʘʙʣʠʮʷ 3.17 

ʇʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʇʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʫʤ. ʦʜ. 

ʇʠʣ ʧʦʣʽʤʝʨʥʠʡ ɸʟʦʪʫ ʜʽʦʢʩʠʜ ɺʫʛʣʝʮʶ ʦʢʩʠʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 15 25 50 15 25 50 

0,0228 0,0205 0,0189 1,518 0,616 0,216 0,399 0,339 0,212 

ʊʘʙʣʠʮʷ 3.18 

ʉʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ 

ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ ʪʨʘʜʠʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ  

ʉʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʫʤ. ʦʜ. 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 

2,538 1,496 0,598 

ʊʘʙʣʠʮʷ 3.19 

ʉʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ 

ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʉʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʫʤ. ʦʜ. 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 

1,94 0,98 0,437 
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ɺʝʣʠʯʠʥʠ ʩʫʤʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʽʟ ʩʫʤʘʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʪʨʠʤʘʥʠʤ ʟʘ ʫʤʦʚ 

ʥʘʷʚʥʦʩʪʽ ʫ ʧʦʚʽʪʨʽ ʥʘ ʨʽʚʥʽ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʫʩʽʭ ʩʧʦʣʫʢ, ʟʘ ʷʢʠʤʠ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʙʨʘʥʦ 3 ʨʝʯʦʚʠʥʠ, ʽ 

ʢʝʨʫʶʯʠʩʴ ʚʽʜʧʦʚʽʜʥʠʤʠ ʛʽʛʽʻʥʽʯʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ [507,508] 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 3,05. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʷʢʠʡ 

ʤʘʚ ʥʘ ʤʝʪʽ ʦʮʽʥʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʨʘʡʦʥʽ ʚʧʣʠʚʫ 

ʚʠʨʦʙʥʠʮʪʚ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ, 

ʧʦʢʘʟʘʚ, ʱʦ ʩʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʦʣʽʤʝʨʥʠʤ 

ʧʠʣʦʤ, ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ ʪʘ ʚʫʛʣʝʮʶ ʦʢʩʠʜʦʤ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʦʛʦ 

ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʩʪʫʧʽʥʴ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚʠʨʦʙʥʠʮʪʚ 

ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʙʝʟʧʝʯʥʠʡ. 

ʆʜʥʘʢ, ʩʫʤʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʠʰʝ ʩʪʫʧʽʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʽ ʣʠʰʝ ʟʘ 

ʚʝʣʠʯʠʥʘʤʠ ʾʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʤʦʞʣʠʚʦ ʦʮʽʥʠʪʠ ʥʝʙʝʟʧʝʢʫ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ. 

ʊʦʤʫ, ʜʣʷ ʦʮʽʥʢʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʚʠʟʥʘʯʫʚʘʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘʤʠ ʨʦʟʨʘʭʦʚʘʥʦ ʾʭ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ 

ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʠʡ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʱʦ ʩʪʚʦʨʶʻ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʮʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ɿʛʽʜʥʦ ʟ ʄʽʞʥʘʨʦʜʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ʦʮʽʥʢʠ ʨʠʟʠʢʫ [508] ʧʨʦʚʝʜʝʥʦ 

ʨʦʟʨʘʭʫʥʦʢ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ ʫ ʟʜʦʨʦʚôʾ ʣʶʜʠʥʠ.  

ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʽʩʥʫʶʪʴ ʧʦʨʦʛʦʚʽ ʨʽʚʥʽ ʚʧʣʠʚʫ 

ʥʠʞʯʝ ʚʽʜ ʷʢʠʭ ʰʢʽʜʣʠʚʽ ʝʬʝʢʪʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʥʝ ʚʠʥʠʢʘʶʪʴ. ʗʢʱʦ ʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʨʦʛʫ ʚʧʣʠʚʫ, ʪʦ ʜʽʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʷʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʰʢʽʜʣʠʚʠʭ ʝʬʝʢʪʽʚ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʣʷʭʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʭʽʤʽʯʥʦʾ ʩʧʦʣʫʢʠ ʚ ʦʨʛʘʥʽʟʤ ʪʘ ʾʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʟʠ ʨʝʯʦʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʽ ʧʦʩʠʣʝʥʥʷ ʩʠʤʧʪʦʤʽʚ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ, ʟʘʣʫʯʝʥʥʷ ʫ ʪʦʢʩʠʯʥʠʡ ʧʨʦʮʝʩ ʥʦʚʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ. ʊʦʤʫ 

ʧʽʜ ʯʘʩ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʪʦʡ ʰʢʽʜʣʠʚʠʡ ʝʬʝʢʪ, ʷʢʠʡ 
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ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʡʤʝʥʰʦʾ ʟ ʝʬʝʢʪʠʚʥʠʭ ʜʦʟ, ʪʦʙʪʦ ʢʨʠʪʠʯʥʠʡ ʝʬʝʢʪ. 

ʆʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʱʦ ʟʘʟʥʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʽʜ ʯʘʩ 

ʜʽʾ ʥʘʡʤʝʥʰʦʾ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʜʦʟ, ʥʘʟʠʚʘʶʪʴ ʢʨʠʪʠʯʥʠʤʠ (ʪʘʙʣʠʮʷ 3.20). 

ʊʘʙʣʠʮʷ 3.20 

ɺʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʢʨʠʪʠʯʥʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ [479] 

ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʂʨʠʪʠʯʥʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ (ʟʘ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ) 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ ʦʯʽ, ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ, ʢʨʦʚ 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ 
ʢʨʦʚ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ, ʚʘʜʠ ʨʦʟʚʠʪʢʫ, 

ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʪʝʤʘ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ, ʷʢ 

ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʣʝʞʠʪʴ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʟ ʨʝʬʝʨʝʥʪʥʦʶ (ʙʝʟʧʝʯʥʦʶ) [479]. 

ʆʜʥʘʢ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʬʝʨʝʥʪʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʘʚʜʦʧʦʜʽʙʥʽʩʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʨʝʘʢʮʽʡ, 

ʘʣʝ ʥʝ ʚʩʪʘʥʦʚʣʶʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʰʢʽʜʣʠʚʦʛʦ ʝʬʝʢʪʫ. ʊʘʢ 

ʩʘʤʦ, ʧʝʨʝʚʠʱʝʥʥʷ ʨʝʬʝʨʝʥʪʥʦʾ ʚʝʣʠʯʠʥʠ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʚʠʢʣʠʯʝ ʨʦʟʚʠʪʦʢ 

ʰʢʽʜʣʠʚʦʛʦ ʝʬʝʢʪʫ. ɸʣʝ, ʯʠʤ ʚʠʱʘ ʜʦʟʘ ʚʧʣʠʚʫ ʽ ʯʠʤ ʙʽʣʴʰʝ ʚʦʥʘ ʧʝʨʝʚʠʱʫʻ 

ʨʝʬʝʨʝʥʪʥʫ, ʪʠʤ ʙʽʣʴʰʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʟʤʽʥ ʫ ʣʶʜʩʴʢʦʤʫ 

ʦʨʛʘʥʽʟʤʽ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ. 

ɸʛʝʥʪʩʪʚʦ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ US EPA 

ʟʘʧʨʦʧʦʥʫʚʘʣʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʽʚʥʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ [508], ʷʢʘ 

ʢʦʥʢʨʝʪʠʟʫʻ ʩʠʩʪʝʤʫ ʛʨʘʜʘʮʽʡ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ, ʟʤʝʥʰʫʻ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʽʜ ʯʘʩ ʦʮʽʥʢʠ ʩʫʤʘʨʥʦʛʦ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʩʧʦʣʫʢ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʜʽʾ (ʪʘʙʣʠʮʷ 3.20). 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʥʘ 

ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, 

ʧʨʦʚʝʣʠ ʨʦʟʨʘʭʫʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʢʦʞʥʦʾ ʟʽ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ ʜʣʷ ʛʨʫʧʠ 

ʩʧʦʣʫʢ ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʜʽʾ (ʪʘʙʣ. 3.21,3.22) 
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ʊʘʙʣʠʮʷ 3.20 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʚʥʽʚ ʨʠʟʠʢʫ [508] 

ʈʽʚʝʥʴ ʨʠʟʠʢʫ 

ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ 

ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʝʬʝʢʪʽʚ (HQ) ʜʣʷ ʦʢʨʝʤʠʭ 

ʩʧʦʣʫʢ 

ɯʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ (HI) 

ʜʣʷ ʛʨʫʧʠ ʩʧʦʣʫʢ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʦʾ ʜʽʾ 

ɺʠʩʦʢʠʡ > 3 > 6 

ʅʘʩʪʦʨʦʞʫʶʯʠʡ 1,1 ï 3 3,1 ï 6 

ɼʦʧʫʩʪʠʤʠʡ 0,11 ï 1,0 1,1 ï 3,0 

ʄʽʥʽʤʘʣʴʥʠʡ 0,1 ʽ ʤʝʥʰʝ 1,0 ʽ ʤʝʥʰʝ 

ʊʘʙʣʠʮʷ 3.21 

ʂʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ 

ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ ʪʨʘʜʠʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ ʘʟʦʪʫ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ ʦʢʩʠʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 15 25 50 15 25 50 

ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ (HQ), ʫʤ.ʦʜ. 

0,96-1,53 0,82-1,37 0,48-0,74 1,675-2,325 0,825-1,05 0,23-0,29 0,44-0,59 0,39-0,52 0,22-0,41 

ʈʽʚʝʥʴ ʨʠʟʠʢʫ 

ʥʘʩʪʦʨʦʞʫʶʯʠʡ 
ʜʦʧʫʩʪʠ-
ʤʠʡ 

ʥʘʩʪʦʨʦʞʫʶʯʠʡ ʜʦʧʫʩʪʠʤʠʡ 

ʊʘʙʣʠʮʷ 3.22 

ʂʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ 

ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʇʦʣʽʤʝʨʥʠʡ ʧʠʣ ʘʟʦʪʫ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ ʦʢʩʠʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʤ 

15 25 50 15 25 50 15 25 50 

ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ (HQ), ʫʤ.ʦʜ. 

0,27-0,44 0,23-0,41 0,19-0,38 1,325-1,525 0,4-0,7 0,21-0,24 0,37-0,54 0,31-0,45 0,18-0,29 

ʈʽʚʝʥʴ ʨʠʟʠʢʫ 

ʜʦʧʫʩʪʠʤʠʡ 
ʥʘʩʪʦʨʦ-

ʞʫʶʯʠʡ 
ʜʦʧʫʩʪʠʤʠʡ 
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ɸʥʘʣʽʟ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʦʟʚʦʣʷʻ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʢʦʝʬʽʮʽʻʥʪʘ ʥʝʙʝʟʧʝʢʠ ʚʠʜʽʣʠʪʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʪʽ, ʱʦ ʯʠʥʷʪʴ ʥʘ 

ʟʜʦʨʦʚôʷ ʥʘʡʙʽʣʴʰʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʷʢ ʪʦʢʩʠʢʘʥʪʠ ï ʮʝ ʜʽʦʢʩʠʥ ʘʟʦʪʫ ʪʘ 

ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ. ɿʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ 4.9, ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʚʧʣʠʚʫ ʮʠʭ ʩʧʦʣʫʢ ʥʘ 

ʚʽʜʩʪʘʥʽ 15 ʤ ʪʘ 25 ʤ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʩʪʦʨʦʞʫʶʯʠʡ, ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤ ï ʜʦʧʫʩʪʠʤʠʡ. ʈʽʚʝʥʴ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʚʧʣʠʚʫ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ ʦʮʽʥʶʻʪʴʩʷ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ 

ʷʢ ʜʦʧʫʩʪʠʤʠʡ (ʪʘʙʣ. 4.10). ʈʽʚʝʥʴ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʘʩʪʦʨʦʞʫʶʯʠʡ ʥʘ ʚʽʜʩʪʘʥʽ 15 ʤ 

(25 ʤ ʽ 50 ʤ ï ʜʦʧʫʩʪʠʤʠʡ), ʜʣʷ ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ʪʘ ʥʘ ʫʩʽʭ ʚʽʜʜʘʣʷʭ ʜʣʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʷʢ ʜʦʧʫʩʪʠʤʠʡ (ʪʘʙʣ. 3.22). 

ɺʩʪʘʥʦʚʣʝʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ US EPA [508] ʛʨʘʜʘʮʽʷ ʨʽʚʥʽʚ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʘʻ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʭʦʜʽʚ ʟ ʡʦʛʦ ʤʽʥʽʤʽʟʘʮʽʾ ʷʢ ʜʣʷ ʦʢʨʝʤʠʭ ʩʧʦʣʫʢ, ʪʘʢ ʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʚ ʮʽʣʦʤʫ. ʊʘʢ, ʟʘ ʥʘʩʪʦʨʦʞʫʶʯʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ, ʨʦʟʨʦʙʢʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ 

ʦʟʜʦʨʦʚʯʠʭ ʟʘʭʦʜʽʚ ʦʙô̒ ʢʪʦʤ, ʷʢʠʡ ʻ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʦʨʛʘʥʘʤʠ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ; ʟʘ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ  ʢʦʥʪʨʦʣʴ ʟʘ ʮʠʤʠ 

ʩʧʦʣʫʢʘʤʠ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʪʘʢʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ. 

ɿʛʽʜʥʦ ʪʘʙʣʠʮʽ 3.20, ʢʨʠʪʠʯʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʥʘʡʙʽʣʴʰʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʮʠʭ ʩʧʦʣʫʢ, ʻ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ, ʦʯʽ, ʧʝʯʽʥʢʘ, ʥʠʨʢʠ, ʮʝʥʪʨʘʣʴʥʘ 

ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ (ʎʅʉ), ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ (ʉʉʉ) ʪʘ ʢʨʦʚ (ʪʘʙʣ. 3.23-3.24). 

ɯʟ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘʙʣʠʮʴ 3.20, 3.23, 3.24, ʽʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʥʘ ʚʽʜʩʪʘʥʽ: 15 ʤʝʪʨʽʚ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ  ʤʘʶʪʴ ʥʘʩʪʦʨʦʞʫʶʯʠʡ 

ʨʽʚʝʥʴ ʨʠʟʠʢʫ, ʥʘ ʢʨʦʚ ï ʜʦʧʫʩʪʠʤʠʡ, ʥʘ ʦʯʽ, ʚʘʜʠ ʨʦʟʚʠʪʢʫ, ʎʅʉ ʪʘ ʉʉʉ ï 

ʤʽʥʽʤʘʣʴʥʠʡ; 25 ʤʝʪʨʽʚ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ  ʪʘ ʢʨʦʚ ï ʜʦʧʫʩʪʠʤʠʡ, ʥʘ  ʚʩʽ ʽʥʰʽ 

ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ï ʤʽʥʽʤʘʣʴʥʠʡ; 50 ʤʝʪʨʽʚ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ï ʜʦʧʫʩʪʠʤʠʡ, 

ʥʘ ʫʩʽ ʽʥʰʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ï ʤʽʥʽʤʘʣʴʥʠʡ. 
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ʊʘʙʣʠʮʷ 3.23 

ɯʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʥʘ ʦʢʨʝʤʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʆʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

ɯʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ (HI) , ʫʤ.ʦʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ, ʤ 

15 25 50 

ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ 2,635-3,855 1,645-2,42 0,71-1,03 

ʦʯʽ 0,96-1,53 0,82-1,37 0,48-0,74 

ʚʘʜʠ ʨʦʟʚʠʪʢʫ 0,44-0,59 0,39-0,52 0,22-0,41 

ʉʉʉ 0,44-0,59 0,39-0,52 0,22-0,41 

ʎʅʉ 0,44-0,59 0,39-0,52 0,22-0,41 

ʢʨʦʚ 2,115-2,915 1,215-1,57 0,45-0,7 

 

ʊʘʙʣʠʮʷ 3.24 

ɯʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʥʘ ʦʢʨʝʤʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 

ʆʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ 

ɯʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ (HI) , ʫʤ.ʦʜ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ, ʤ 

15 25 50 

ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ 1,595-1,965 0,63-1,11 0,4-0,62 

ʦʯʽ 0,27-0,44 0,23-0,41 0,19-0,38 

ʚʘʜʠ ʨʦʟʚʠʪʢʫ 0,37-0,54 0,31-0,45 0,18-0,29 

ʉʉʉ 0,37-0,54 0,31-0,45 0,18-0,29 

ʎʅʉ 0,37-0,54 0,31-0,45 0,18-0,29 

ʢʨʦʚ 1,695-2,065 0,71-1,15 0,39-0,53 

 

ɯʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʧʦʣʫʢ ʥʘ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʤʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʟʽ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʚʽʜʩʪʘʥʽ: 15 ʪʘ 25 ʤʝʪʨʽʚ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ʪʘ 

ʢʨʦʚ ʤʘʶʪʴ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ ʨʠʟʠʢʫ, ʥʘ ʚʩʽ ʽʥʰʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ï 

ʤʽʥʽʤʘʣʴʥʠʡ; 50 ʤʝʪʨʽʚ ʥʘ ʚʩʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʤʽʥʽʤʘʣʴʥʠʡ. 
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ʆʪʞʝ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʉɿɿ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 50 ʤʝʪʨʽʚ ʻ ʜʦʩʪʘʪʥʴʦʶ ʪʘ 

ʥʘʚʽʪʴ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʜʦ 25 ʤʝʪʨʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ.  

ɯʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʘʥʠʭ ʩʣʽʜʫʻ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ (ʙʝʟ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʢʚʘʣʽʬʽʢʫʚʘʚʩʷ ʷʢ ʙʝʟʧʝʯʥʠʡ. ʈʦʟʨʘʭʦʚʘʥʽ ʽʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ (ʧʦʢʘʟʥʠʢʠ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ) ʚʢʘʟʫʶʪʴ, ʱʦ ʥʘ ʚʽʜʩʪʘʥʽ ʚ 25 ʤʝʪʨʽʚ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ 

ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ, ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝ ʩʪʘʥʦʚʠʪʴ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʽ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ. 

 

ɺʠʩʥʦʚʦʢ ʜʦ ʨʦʟʜʽʣʫ 3.  

 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʚʝʣʠʯʠʥ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʧʦʢʘʟʘʚ, ʱʦ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ 

ʪʘ ʜʽʦʢʩʠʥʫ ʘʟʦʪʫ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 25 ʤʝʪʨʽʚ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʥʘʩʪʦʨʦʞʫʶʯʠʡ ʪʘ ʥʘ 

ʤʝʞʽ ʥʦʨʤʘʪʠʚʥʦʾ ʉɿɿ ʫ 50 ʤ ï ʜʦʧʫʩʪʠʤʠʡ. ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʥʘ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʚʽʜʩʪʘʥʷʭ 

ʥʝ ʚʠʡʰʦʚ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ.  

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʟʘ ʞʦʜʥʦʶ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʥʘ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʚʽʜʩʪʘʥʷʭ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʜʦʧʫʩʪʠʤʦʛʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʧʨʦʮʝʩʦʤ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʤʝʞʽ ʉɿɿ ʫ 50 ʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʫ 

ʥʘʜʭʦʜʠʪʴ ʤʝʥʰʝ ʥʘ: 23,625 % (Ñ18,625) ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, 11,8 % (Ñ6,96) ʦʢʩʠʜʫ 

ʘʟʦʪʫ ʪʘ 54,35 % (Ñ19,3) ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʥʽʞ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 
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ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʢʠ. ʑʦ ʟʫʤʦʚʣʝʥʦ ʢʨʘʱʦʶ ʛʝʨʤʝʪʠʯʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʣʽʥʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ.  

ɯʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʥʘ ʦʢʨʝʤʽ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ (ʦʨʛʘʥʠ 

ʜʠʭʘʥʥʷ, ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ, ʢʨʦʚ ʦʯʽ) 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ (ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ, ʘʟʦʪʫ ʜʽʦʢʩʠʜ, ʚʫʛʣʝʮʶ ʦʢʩʠʜ) ʥʘ 

ʚʽʜʩʪʘʥʽ 50 ʤ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ï ʜʦʧʫʩʪʠʤʽ, ʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ï ʤʽʥʽʤʘʣʴʥʽ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʉɿɿ 

ʚʠʨʦʙʥʠʮʪʚ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ ʩʪʘʜʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʦʶ ʟʘ 50 ʤʝʪʨʽʚ, ʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʜʦ 25 ʤʝʪʨʽʚ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

 [21,34,38-40,170-177,101,202,370,377,453,454, 513-518]. 
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ʈʆɿɼɯʃ 4. 

ʉɸʅɯʊɸʈʅʆ-ɻɯɻɯɭʅɯʏʅɯ ʊɸ ɽʂʆʅʆʄɯʏʅɯ ɸʉʇɽʂʊʀ ʊʈɸɼʀʎɯʁʅʆɰ ʊɸ 

ʈʆɿʈʆɹʃɽʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ʇɽʈɽʈʆɹʂʀ  ɺʊʆʈʀʅʅʀʍ ʇʆʃɯʄɽʈɯɺ 

ʄɽʍɸʅɯʏʅʀʄ ʄɽʊʆɼʆʄ ɯɿ ɺʂʃʖʏɽʅʅʗʄ ʉʊɸɼɯɰ ʄɽʍɸʅɯʏʅʆɰ 

ɸʂʊʀɺɸʎɯɰ, ɰʍ ʇʈʆɼʋʂʊɯɺ ɯ ɺɯɼʍʆɼɯɺ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) 

4.1. ʊʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʩʪʘʜʽʻ ʁ

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʤʝʪʦʜʠʢʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʤʝʭʘʥʽʯʥʠʤ ʰʣʷʭʦʤ ʽʟ ʦʜʝʨʞʘʥʥʷʤ ʧʨʦʜʫʢʪʫ ʛʦʪʦʚʦʛʦ ʷʢ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘʢ ʽ ʚʢʣʶʯʝʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ [6,38-40,83,104,129,170-179]. 

ʅʘ ʦʩʥʦʚʽ ʥʘʪʫʨʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ 

ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʽ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ (ʇʇɺ), ʢʨʽʤ 

ʧʘʢʫʚʘʣʴʥʠʭ ʩʪʨʝʡʯ-ʧʣʽʚʦʢ, ʥʘ ʦʩʥʦʚʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ [38,39,171-177,519,520]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʩʪʘʜʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʩʪʘʜʽʡ 

ʧʝʨʝʨʦʙʢʠ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʣʦʚʽʜʭʦʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ  ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ-ʧʣʷʰʦʢ [171-173,345], ʷʢʠʡ ʧʦʪʨʝʙʫʚʘʚ 

ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʽ ʚʢʣʶʯʘʚ ʦʜʠʥʘʜʮʷʪʴ ʦʧʝʨʘʮʽʡ: 1  

ʚʠʚʘʥʪʘʞʝʥʥʷ; 2  ʨʦʟʙʠʚʢʘ ʪʶʢʽʚ; 3  ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʢʦʣʴʦʨʦʤ; 4  ʤʝʭʘʥʽʯʥʝ 

ʧʦʜʨʽʙʥʝʥʥʷ; 5  ʤʝʭʘʥʽʯʥʝ ʚʠʩʫʰʫʚʘʥʥʷ; 6  ʚʠʜʘʣʝʥʥʷ ʝʪʠʢʝʪʦʢ ʪʘ ʯʘʩʪʠʥ ʢʦʨʢʽʚ; 

7  ʤʦʢʨʝ ʦʯʠʱʝʥʥʷ; 8  ʚʽʙʨʦʚʦʩʫʰʽʥʥʷ; 9  ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ; 10  ʧʦʚʪʦʨʥʝ 

ʧʦʜʨʽʙʥʝʥʥʷ; 11  ʚʪʦʨʠʥʥʫ ʧʦʚʽʪʨʷʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʽʩʪʠʪʴ ʦʧʝʨʘʮʽʾ: 1  ʚʠʚʘʥʪʘʞʝʥʥʷ; 2  ʨʦʟʙʠʚʢʘ 

ʪʶʢʽʚ; 3  ʤʝʭʘʥʽʯʥʝ ʧʦʜʨʽʙʥʝʥʥʷ; 4  ʤʦʢʨʝ ʦʯʠʱʝʥʥʷ; 5  ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ; 6  

ʚʽʙʨʦʚʦʩʫʰʽʥʥʷ; 7  ʤʝʭʘʥʽʯʥʘ ʘʢʪʠʚʘʮʽʷ  

ʅʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʥʘ ʯʦʪʠʨʠ ʦʧʝʨʘʮʽʾ ʤʝʥʰʝ ʥʽʞ ʚʽʜʦʤʘ ʪʘ ʜʦʟʚʦʣʷʻ 

ʚʠʢʣʶʯʠʪʠ ʟ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ: ʩʦʨʪʫʚʘʥʥʷ ʟʘ ʢʦʣʴʦʨʦʤ ʽ 

ʪʠʧʦʤ; ʚʠʜʘʣʝʥʥʷ ʢʽʣʝʮʴ, ʢʦʨʢʽʚ ʪʘ ʝʪʠʢʝʪʦʢ ʽʟ ʧʣʷʰʦʢ ʪʘ ʝʤʥʦʩʪʝʡ; ʬʣʦʪʘʮʽʶ; 

ʧʦʚʪʦʨʥʝ ʧʦʜʨʽʙʥʝʥʥʷ; ʧʨʦʤʠʚʢʫ ʚʽʜ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ. 

ɿʛʽʜʥʦ ʟ ʨʦʟʨʦʙʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ʨʠʩ.4.1), ʩʧʦʯʘʪʢʫ ʧʦʣʽʤʝʨʠ 

ʧʦʜʨʽʙʥʶʶʪʴ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥʦʢ: ʰʠʨʠʥʘ ʚʽʜ 1,0 ʜʦ 2,5 

ʤʤ, ʜʦʚʞʠʥʘ ʚʽʜ 10 ʜʦ 15 ʤʤ. ʇʦʪʽʤ ʧʦʨʽʙʥʝʥʽ ʚʽʜʭʦʜʠ ʧʦʜʘʶʪʴ ʥʘ ʮʝʥʪʨʠʬʫʛʫ, 

ʧʽʩʣʷ ʮʴʦʛʦ- ʥʘ ʦʩʪʘʪʦʯʥʝ ʧʨʦʤʠʚʘʥʥʷ ʽ ʩʫʰʢʫ. ɺʠʩʫʰʝʥʘ ʧʦʜʨʽʙʥʝʥʘ ʧʦʣʽʤʝʨʥʘ 

ʩʠʨʦʚʠʥʘ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʫʻʪʴʩʷ ʫ ʧʨʠʩʪʨʦʾ. ɺʥʫʪʨʽʰʥʽ ʩʪʽʥʢʠ ʧʨʠʩʪʨʦʶ ʚʠʢʦʥʘʥʽ 

ʫ ʚʠʛʣʷʜʽ ʧʫʩʪʦʪʽʣʦʛʦ ʟʡʦʤʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʱʦ ʚʢʨʠʪʠʡ ʘʙʨʘʟʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽʟ 

ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʢʨʫʧʥʦʩʪʽ ʪʘ ʞʦʨʩʪʢʦʩʪʽ. ʎʠʣʽʥʜʨ ʧʽʜʙʠʨʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʜʫ ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʥʘ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʶ. ʏʠʤ ʧʦʣʽʤʝʨ 

ʤʽʮʥʽʰʠʡ ʽ ʪʦʚʱʠʡ, ʪʠʤ ʩʪʽʥʢʠ ʮʠʣʽʥʜʨʘ ʙʽʣʴʰ ʘʙʨʘʟʠʚʥʽ. ʄʝʭʘʥʽʯʥʘ ʘʢʪʠʚʘʮʽʷ 

ʪʨʠʚʘʻ ʚʽʜ 3 ʜʦ 5 ʧʽʜʭʦʜʽʚ ʧʦ 3 ʭʚʠʣʠʥʠ ʢʦʞʝʥ ʽʟ ʧʝʨʝʨʚʦʶ ʤʽʞ ʧʽʜʭʦʜʘʤʠ ʚ 30 

ʩʝʢʫʥʜ. ʇʝʨʝʨʚʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʟʣʠʧʘʥʥʷ ʪʘ ʪʝʨʤʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ 

ʯʘʩʪʠʥʦʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʛʨʽʚʘʥʥʷ, ʢʦʪʨʝ ʩʧʨʠʯʠʥʝʥʝ ʪʝʨʪʷʤ ʫ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ [38,39,177,521-523]. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʩʧʦʩʦʙʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʦʜʨʽʙʥʶʚʘʯʘ 1, ʬʨʠʢʮʽʡʥʦʾ ʤʠʡʢʠ 2, ʮʝʥʪʨʠʬʫʛʠ 3, 

ʤʠʡʢʠ 4, ʩʫʰʘʨʢʠ 5, ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʨʽʞʫʯʦʛʦ ʧʨʠʩʪʨʦʶ ʽʟ 

ʘʙʨʘʟʠʚʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʩʪʽʥʢʘʤʠ (ʤʝʭʘʥʽʯʥʠʡ ʘʢʪʠʚʘʪʦʨ) 6, ʩʫʰʢʠ-

ʘʛʣʦʤʝʨʘʪʦʨʘ. ʊʝʭʥʦʣʦʛʽʷ ʩʢʣʘʜʝʥʘ ʟ ʧʨʠʩʪʨʦʾʚ çʟʘʢʨʠʪʦʛʦè ʪʠʧʫ, ʧʦʜʨʽʙʥʶʚʘʯ 

1 ʪʘ ʤʝʭʘʥʽʯʥʠʡ ʘʢʪʠʚʘʪʦʨ 6 ʜʦʜʘʪʢʦʚʦ ʦʩʥʘʱʝʥʽ ʚʘʢʫʫʤʥʠʤʠ ʚʽʜʩʤʦʢʪʫʚʘʯʘʤʠ 

(ʥʘ ʩʭʝʤʽ ʨʠʩ. 4.1 ʥʝ ʧʦʢʘʟʘʥʽ). ʇʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʧʦʜʘʶʪʴʩʷ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʦʚʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ 7.  

ʉʧʦʩʽʙ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʘʭʘʥʦʘʢʪʠʚʘʮʽʾ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʉʫʤʽʰ ʇʇɺ ʟʘʚʘʥʪʘʞʫʶʪʴ ʪʘ ʧʦʜʨʽʙʥʶʶʪʴ ʫ 

ʚʦʜʥʦʤʫ ʩʤʫʞʢʦʨʽʟʽ ʜʦ ʨʦʟʤʽʨʫ ʬʨʘʢʮʽʾ: ʰʠʨʠʥʘ ʚʽʜ 1,0 ʤʤ ʜʦ 2,5 ʤʤ, ʜʦʚʞʠʥʘ 

ʚʽʜ 10 ʤʤ ʜʦ 15 ʤʤ. ɿʘ ʜʦʚʞʠʥʦʶ ʩʤʫʞʢʠ ʥʘʨʽʟʘʶʪʴ ʝʣʝʢʪʨʦʨʽʟʘʢʦʤ 

ʛʽʣʴʡʦʪʠʥʥʦʛʦ ʪʠʧʫ. ʗʢʱʦ ʚʽʜʭʦʜʠ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʽ, ʪʦ ʧʦʜʨʽʙʥʝʥʥʷ 



145 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʜʨʽʙʥʶʚʘʯʘ. ɺʝʣʠʯʠʥʫ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ 

ʢʦʨʝʛʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʤʽʨʫ ˇʨʘʪʦʢ ʧʦʜʨʽʙʥʶʚʘʯʘ, ʢʦʪʨʽ ʫʪʨʠʤʫʶʪʴ 

ʤʘʪʝʨʽʘʣ ʫ ʟʦʥʽ ʧʦʜʨʽʙʥʝʥʥʷ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʥʠʤ ʥʝʦʙʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ ʽ ʚʠʙʠʨʘʶʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʽʙʥʠʭ ʨʦʟʤʽʨʽʚ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ.  

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.1. ʂʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ. 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʨʽʙʥʝʥʥʷ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ 

ʧʦʜʨʽʙʥʝʥʥʷ, ʟʤʝʥʰʫʻ ʟʥʦʩ ʨʽʞʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʚʽʜʤʠʚʘʥʥʷ ʚʽʜʭʦʜʽʚ. ʇʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʽʜʭʦʜʠ ʧʦʜʘʶʪʴʩʷ ʰʥʝʢʦʚʠʤ 

ʪʨʘʥʩʧʦʨʪʝʨʦʤ 7 ʫ ʬʨʠʢʮʽʡʥʫ ʤʠʡʢʫ, ʦʙʣʘʜʥʘʥʫ ʧʽʜʽʛʨʽʚʘʯʝʤ 2, ʫ ʷʢʽʡ ʧʨʦʭʦʜʠʪʴ 

ʚʽʜʤʠʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʚʽʜ ʝʪʠʢʝʪʦʢ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʢʣʝʶ, ʱʦ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ ʽ 

ʧʦʢʨʘʱʫʻ ʛʘʨʷʯʘ ʚʦʜʘ ʽ ʪʝʨʪʷ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʧʨʠʩʪʨʦʾ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ, ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʶʪʴ ʤʠʡʥʽ ʟʘʩʦʙʠ ʯʠ ʢʘʫʩʪʠʯʥʫ ʩʦʜʫ NaOH. ʇʦ ʟʘʢʽʥʯʝʥʥʽ 

ʚ̔ ʜʤʠʚʘʥʥʷ ʚʽʜʭʦʜʠ ʧʨʷʤʫʶʪʴ ʰʥʝʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 7 ʫ ʮʝʥʪʨʠʬʫʛʫ 3, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʚʠʜʘʣʷʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʽʜ 87,6 % ʜʦ 96,3 % ʝʪʠʢʝʪʦʢ, ʙʨʫʜʫ ʪʘ 

ʚʦʣʦʛʠ, ʱʦ ʫ ʚʠʛʣʷʜʽ ʰʣʘʤʫ ʚʠʚʦʜʷʪʴ ʫ ʩʫʰʠʣʴʥʦ-ʘʛʣʦʤʝʨʘʮʽʡʥʫ ʢʘʤʝʨʫ 8, 

ʦʩʥʘʱʝʥʫ ʥʘ ʚʠʭʦʜʽ ʧʨʝʩ-ʬʦʨʤʦʶ, ʟ ʷʢʦʾ ʚʠʩʫʰʝʥʠʡ ʰʣʘʤ ʚʠʭʦʜʠʪʴ ʫ ʚʠʛʣʷʜʽ 

ʩʧʨʝʩʦʚʘʥʠʭ ʧʘʣʠʚʥʠʭ ʙʨʠʢʝʪʽʚ. ɯʟ ʮʝʥʪʨʠʬʫʛʠ 3 ʚʽʜʭʦʜʠ ʧʦʪʨʘʧʣʷʶʪʴ ʰʥʝʢʦʚʠʤ 

ʪʨʘʥʩʧʦʨʪʝʨʦʤ 7 ʫ ʤʠʡʥʫ ʢʘʤʝʨʫ 4 ʟ ʛʘʨʷʯʦʶ ʯʠʩʪʦʶ ʚʦʜʦʶ, ʜʝ ʧʨʦʭʦʜʠʪʴ ʾʭ 
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ʦʩʪʘʪʦʯʥʝ ʚʽʜʤʠʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʰʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ 7 ʜʦʧʨʘʚʣʷʻ ʾʭ ʫ ʩʫʰʘʨʢʫ 

5, ʫ ʷʢʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʪʦʢʽʚ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʽʜʭʦʜʽʚ ʚʠʧʘʨʦʚʫʻʪʴʩʷ 

ʥʘʜʣʠʰʢʦʚʘ ʚʦʣʦʛʘ. ɿʘʢʣʶʯʥʦʶ ʩʪʘʜʽʻʶ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʫ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ 

ʻ ʤʝʭʘʥʽʯʥʘ ʘʢʪʠʚʘʮʽʷ ʦʩʪʘʥʥʽʭ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʚʽʜʮʝʥʪʨʦʚʦʤʫ ʨʽʞʫʯʦʤʫ 

ʧʨʠʩʪʨʦʾ ʽʟ ʘʙʨʘʟʠʚʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʩʪʽʥʢʘʤʠ 6, ʫ ʷʢʠʡ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 7.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʦʯʠʱʝʥʘ ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʠʜʫ ʘʙʦ ʨʦʟʰʘʨʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʙʨʘʟʠʚʥʦʛʦ "ʧʦʧʢʦʨʥʫ", ʷʢ ʚʽʜʭʦʜʠ 

ʇɽʊʌ (ʨʠʩ. 4.2), ʘʙʦ ʾʭ ʧʦʚʝʨʭʥʷ ʩʪʘʻ ʰʦʨʩʪʢʦʶ.  

 

ʈʠʩʫʥʦʢ 4.2. - ʇʨʦʜʫʢʪ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇɽʊʌ ï ʚʽʜʭʦʜʽʚ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʬʦʪʦ ʟ ʚʣʘʩʥʦʛʦ ʘʨʭʽʚʫ) 

 

4.1.1. ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

 

ʇʝʨʝʚʘʛʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʥʠʟʢʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽʚ ʩʚʽʪʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʚʠʢʣʶʯʘʻ 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʫ ʧʦʣʽʤʝʨʘʭ [39,41,155,156], ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʻ ʥʝʤʦʞʣʠʚʠʤ 
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ʫʪʚʦʨʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ [19,40,41,330,335,362,523]. 

ʊʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʦʙôʻʢʪʠ ʜʦʚʢʽʣʣʷ ʙʝʟʚʽʜʭʦʜʥʠʭ ʪʘ 

ʤʘʣʦʚʽʜʭʦʜʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʦʩʥʦʚʘʥʽ ʥʘ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ ʰʣʷʭʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʨʽʙʥʝʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʧʨʦʮʝʩ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʘʜʽʡ ʧʝʨʝʨʦʙʢʠ 

ʽʟ 11 ʜʦ 6 ʩʪʘʜʽʡ. ɿʦʢʨʝʤʘ, ʟ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʚʠʢʣʶʯʘʶʪʴʩʷ ʩʪʘʜʽʾ: ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ ʟʘ ʢʦʣʴʦʨʦʤ ʪʘ ʟʘ ʪʠʧʦʤ; 

ʚʠʜʘʣʝʥʥʷ ʢʽʣʝʮʴ, ʢʦʨʢʽʚ ʪʘ ʝʪʠʢʝʪʦʢ; ʬʣʦʪʘʮʽʷ; ʧʦʚʪʦʨʥʝ ʧʦʜʨʽʙʥʝʥʥʷ; 

ʧʨʦʤʠʚʘʥʥʷ ʚʽʜ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʥʠʭ ʧʣʷʰʦʢ 

ʪʘ ʫʧʘʢʦʚʢʠ ʻ ʻʜʠʥʠʤ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʪʘ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ. ʅʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʜʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 4.1. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʬʘʭʽʚʮʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ ɼʋ "ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ 

ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠ" ʜʣʷ ʅɼʈ ȥ  0117U004237 "ʈʦʟʨʦʙʢʘ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʫʪʠʣʽʟʘʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ".  

ɺʽʜʦʤʦ, ʱʦ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ ʥʘʣʝʞʠʪʴ ʜʦ ʨʝʯʦʚʠʥ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ, ʷʢʽ ʻ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʴʦʟʤʽʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ, ʚʦʥʠ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ɻɼʂ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʫ 12 % ʚʠʧʘʜʢʽʚ, ʟʘ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ 

ɻɼʂ ʚʽʜ 6 ʤʛ / ʤ3 ʜʦ 10 ʤʛ / ʤ3 (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʠʣʦʫʪʚʦʨʶʶʯʦʾ ʨʝʯʦʚʠʥʠ). ʇʨʠ 

ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɻɼʂ, ʩʢʣʘʣʦ 1,74 ʨʘʟʠ ʧʽʜ 

ʯʘʩ ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʤʝʭʘʥʦʘʢʪʠʚʘʪʦʨʘ ʙʝʟ ʩʧʦʨʷʜʞʝʥʥʷ ʡʦʛʦ 

ʚʘʢʫʫʤʥʠʤ ʚʽʜʩʤʦʢʪʫʚʘʯʝʤ. ʊʘʢʦʞ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʦʜʨʽʙʥʶʚʘʯʘ, ʧʽʜ ʯʘʩ 

ʧʦʜʨʽʙʥʝʥʥʷ ʙʝʟ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʇɺʍ ʧʠʣʫ, ʱʦ ʩʢʣʘʣʦ 1,35 ʨʘʟʘ.  
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ʊʘʙʣʠʮʷ 4.1 

ʂʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ (ʟʥʘʯʝʥʥʷ max) 

ʅʘʟʚʘ ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

ɻɼʂ, 

ʤʛ/ʤ3 

ʂʣʘʩ 

ʥʝʙʝʟʧʝʢʠ 

ʄʘʢʩʠʤʣʴʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ, 

ʤʛ/ʤ3 

ʄʝʪʦʜʠʢʘ 

ʚʠʢʦʥʘʥʥʷ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʌʦʨʤʘʣʴʜʝʛʽʜ 0,5 2 ʥʝ ʚʳʷʚʣʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ɸʮʝʪʘʣʴʜʝʛʽʜ  5 3 0,12 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ɸʤʽʘʢ 20 4 0,38 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʆʮʪʦʚʘ ʢʠʩʣʦʪʘ  5 3 2,58 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʄʫʨʘʰʠʥʘ ʢʠʩʣʦʪʘ 1 2 0,46 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 20 4 8,26 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʄʝʪʠʣʤʝʪʘʢʨʠʣʘʪ  10 3 1,64 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ɽʪʠʣʝʥ 50 4 2,37 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʇʨʦʧʽʣʝʥ 100 4 0,78 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʆʢʩʠʜ ʝʪʠʣʝʥʫ 1 2 ʥʝ ʚʠʷʚʣʝʥʦ ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʉʪʠʨʦʣ  5 3 ʩʣʽʜʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ɹʝʥʟʦʣ 5 2 ʥʝ ʚʠʷʚʣʝʥʦ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ɹʝʥʟʘʣʴʜʝʛʽʜ 5 3 ʥʝ ʚʠʷʚʣʝʥʦ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʊʦʣʫʦʣ  50 3 ʥʝ ʚʠʷʚʣʝʥʦ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʌʝʥʦʣ 0,3 2 ʩʣʽʜʠ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 

ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ɽʪʠʣʙʝʥʟʦʣ 50 3 ʥʝ ʚʠʷʚʣʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʇʦʣʽʝʪʠʣʝʥ ʧʠʣ 10 4 11,67 ʚʘʛʦʚʠʡ 

ʇʦʣʽʧʨʦʧʽʣʝʥ ʧʠʣ 10 4 12,45 ʚʘʛʦʚʠʡ 

ʇʦʣʽʝʪʠʣʝʥʪʝʪʨ-

ʬʪʘʣʘʪ ʧʠʣ 
10 4 17,35 ʚʘʛʦʚʠʡ 

ʇʦʣʽʚʽʥʠʣʭʣʦʨʠʜ ʧʠʣ 6 3 8,12 ʚʘʛʦʚʠʡ 

ʇʦʣʽʩʪʠʨʦʣ ʧʠʣ 10 4 5,84 ʚʘʛʦʚʠʡ 

ʇʦʣʽʘʤʽʜ ʧʠʣ 10 4 1,64 ʚʘʛʦʚʠʡ 
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ɯʟ ʘʥʘʣʽʟʫ ʪʘʙʣʠʮʽ 4.1 ʚʠʧʣʠʚʘʻ, ʱʦ ʫ ʞʦʜʥʽʡ ʽʟ ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʙ ʧʦʚʽʪʨʷ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʤʽʩʪʦʤ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʧʽʩʣʷ ʦʙʣʘʰʪʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʜ ʟʦʥʦʶ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʘʢʫʫʤʥʠʤ ʧʦʚʽʪʨʦʚʽʜʩʤʦʢʪʫʚʘʯʝʤ 

ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʚ ʞʦʜʥʽʡ ʽʟ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʧʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʥʝ ʙʫʣʦ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʠʪʴ ʟʤʝʥʰʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ, ʚʠʢʣʠʢʘʥʝ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʽʜʭʦʜʽʚ, ʛʽʛʽʻʥʽʯʥʫ 

ʦʙʩʪʘʥʦʚʢʫ ʥʘ ʦʙôʻʢʪʘʭ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʢʨʠʟʦʚʦʤʫ ʩʪʘʥʽ, ʙʣʠʟʴʢʦʤʫ ʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʠʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʧʽʜʚʠʱʠʪʴʩʷ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʇʦʢʨʘʱʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʤʝʜʠʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ 

ʟʤʝʥʰʠʪʴ ʦʙʩʷʛ ʚʠʜʘʪʢʽʚ ʥʘ ʤʝʜʠʯʥʽ, ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʽ, ʛʽʛʽʻʥʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʫʩʫʥʝʥʥʷ 

ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ, ʚʠʢʣʠʢʘʥʠʭ ʦʙôʻʢʪʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

ʉʦʮʽʘʣʴʥʦ-ʤʝʜʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʜʝ 

ʜʦʩʷʛʥʫʪʘ ʟʘ ʨʘʭʫʥʦʢ: ʩʢʦʨʦʯʝʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʰʣʷʭʦʤ 

ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʦʙʩʪʘʥʦʚʦʢ, ʚʠʢʣʠʢʘʥʠʭ 

ʟʤʝʥʰʝʥʥʷʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʙʫʪʦʚʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʩʤʽʪʪʻʟʚʘʣʠʱʘʭ; ʩʢʦʨʦʯʝʥʥʷʤ ʚʠʪʨʘʪ ʥʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʚ ʟʚôʷʟʢʫ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʦʙʩʷʛʫ ʚʠʚʝʟʝʥʥʷ ʊʇɺ ʥʘ 

ʧʦʣʽʛʦʥʠ, ʟʤʝʥʰʝʥʥʷʤ ʩʢʠʜʫ ʥʝʜʦʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʧʦʣʽʛʦʥʥʦʛʦ 

ʬʽʣʴʪʨʘʪʫ [21,33,66,170,300,311,518,524].  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʪʴ 

ʧʨʘʢʪʠʯʥʦ ʨʝʘʣʽʟʫʚʘʪʠ: ʢʦʥʮʝʧʮʽʶ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ 

(ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè. 

ɿʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʨʘʪʠʬʽʢʦʚʘʥʠʭ ʋʢʨʘʾʥʦʶ ɼʠʨʝʢʪʠʚ: 94/62/ɭʉ 

(2004/12/ɭʉ) çʇʨʦ ʫʧʘʢʦʚʢʫ ʪʘ ʚʽʜʭʦʜʠ ʚʽʜ ʫʧʘʢʦʚʢʠè; 2000/76/WE çʇʨʦ 

ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚè; 75/442/ɭɽʉ ʪʘ 2006/12/ɭʉ "ʇʨʦ ʚʽʜʭʦʜʠ"; 1999/31/ɭC 

çʇʨʦ ʚʽʜʭʦʜʠ ʨʘʤʢʦʚʘè; 2008/98/ɭC "ʇʨʦ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ"; 91/689/ɭɽʉ 

"ʇʨʦ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ"; 99/61/ɭʉ "ʇʨʦ ʚʩʝʦʭʦʧʣʶʶʯʝ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʶ ʪʘ ʡʦʛʦ ʢʦʥʪʨʦʣʴ"; 2008/99/ɭʉ "ʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
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ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʢʨʠʤʽʥʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ"; 2000/76/ɭʉ "ʇʨʦ 

ʩʧʘʣʶʚʘʥʥʷ ʚʽʜʭʦʜʽʚ"; 2010/75/ɭʉ "ʇʨʦ ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ".  

ʈʝʘʣʽʟʘʮʽʷ ʥʘ ʧʨʘʢʪʠʮʽ ʨʦʟʨʦʙʣʝʥʦʾ ʥʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʩʪʘʪʪʽ 32 ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ "ʇʨʦ ʚʽʜʭʦʜʠ".  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫʪʴ ʬʫʥʜʘʤʝʥʪʦʤ ʽ ʟʘʙʝʟʧʝʯʘʪʴ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʥʦʚʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ ʇʇɺ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʷʢʠʡ ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʝʢʦʣʦʛʽʯʥʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ.  

 

4.1.2. ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʯʘʩʪʠʥʢʠ ʧʦʜʨʽʙʥʝʥʠʭ ʇɽʊʌ ʚʽʜʭʦʜʽʚ 

ʨʦʟʰʘʨʦʚʫʶʪʴʩʷ ʽ ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ "ʧʦʧʢʦʨʥʫ". ɼʣʷ ʮʠʭ ʚʽʜʭʦʜʽʚ ʫ ʧʨʦʮʝʩʽ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʜʦʩʷʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜ 2 ʨʘʟʽʚ ʜʦ 6 ʨʘʟʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʝ ʟʨʦʩʪʘʻ ʾʭ ʘʜʩʦʨʙʮʽʡʥʠʭ ʽ ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʣʷ 

ʽʥʰʠʭ ʚʠʜʽʚ ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʟʨʦʩʪʘʻ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʾʭ ʧʦʜʨʽʙʥʝʥʽ ʯʘʩʪʠʥʢʠ ʥʘʙʫʚʘʶʪʴ ʧʦʢʨʘʱʝʥʠʭ ʘʜʩʦʨʙʮʽʡʥʠʭ ʽ 

ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʇʦʢʨʘʱʝʥʥ ̫ʚʣʘʩʪʠʚʦʩʪʝʡ ʯʘʩʪʠʥʦʢ ʧʦʜʨʽʙʥʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ 

ʛʘʣʫʟʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʘʢ, ʷʢ ʧʦʜʨʽʙʥʝʥʽ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ ʙʝʟ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʻ ʬʽʟʠʯʥʦ ʽ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʱʦ ʚʦʣʦʜʽʻ ʧʨʘʢʪʠʯʥʦ ʥʫʣʴʦʚʠʤ 

ʟʯʝʧʣʝʥʥʷʤ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʥʘʧʦʚʥʶʚʘʯʘ ʚ 

ʨʽʟʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʪʝʨʤʽʯʥʦʾ ʯʠ ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ.  

ʆʪʨʠʤʘʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʤʽʰʰʶ ʧʦʣʽʤʝʨʽʚ. ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ: 

- ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʜʣʷ ʤ'ʷʢʠʭ ʽʛʨʘʰʦʢ, ʤʘʪʨʘʮʽʚ, ʛʽʧʦʘʣʝʨʛʝʥʥʠʭ ʧʦʜʫʰʦʢ; 

- ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʽ ʩʫʤʽʰʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʤʽʥʠʪʠ 

ʘʨʤʫʚʘʥʥʷ ʤʝʪʘʣʽʯʥʦʶ ʩʽʪʢʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʨʦʛʦʛʦ ʬʽʙʨʦʚʦʣʦʢʥʘ; 

- ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʫ ʙʫʜʽʚʝʣʴʥʽ ʩʫʤʽʰʽ ʽʟ ʚʠʩʦʢʠʤʠ ʪʝʧʣʦ- ʪʘ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʩʪʽʡʢʠʤʠ ʜʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ, ʫʩʘʜʢʠ ʪʘ ʨʦʟʰʘʨʦʚʫʚʘʥʥʷ;  
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- ʷʢ ʦʩʥʦʚʫ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ ʽʟ ʚʠʩʦʢʠʤʠ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʟʥʘʯʥʦ ʧʨʦʜʦʚʞʫʶʪʴ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ; 

- ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʫ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʘʭ ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʫʣʘʰʪʫʚʘʥʥʷ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʩʧʦʨʫʜʞʝʥʥʷ ʩʭʦʚʠʱ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʜʭʦʜʽʚ ʪʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ɺʚʝʜʝʥʥʷ ʫ ʙʝʪʦʥʥʽ ʩʫʤʽʰʽ ʦʪʨʠʤʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʽʜ 

ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ ʟʘʧʦʙʽʛʘʻ ʤʽʛʨʘʮʽʾ ʚʦʜʠ ʪʘ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ 

ʻʤʥʦʩʪʝʡ ʫ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ; 

- ʷʢ ʙʘʛʘʪʦʨʘʟʦʚʠʡ ʣʝʛʢʦ ʚʽʜʥʦʚʣʶʚʘʥʠʡ ʘʜʩʦʨʙʝʥʪ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʨʦʟʣʠʚʫ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʤʝʭʘʥʽʯʥʦʾ ʦʯʠʩʪʢʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʦʯʠʩʪʢʠ 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʪʦʢʽʚ ʢʦʤʫʥʘʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥ. [518,521,523-528].  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ 

ʥʦʚʠʡ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʧʦʢʨʘʱʝʥʠʤʠ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, 

ʘʜʛʝʟʠʚʥʠʤʠ ʪʘ ʘʜʩʦʨʙʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʤʘʻ ʟʙʽʣʴʰʝʥʫ ʧʠʪʦʤʫ 

ʧʦʚʝʨʭʥʶ, ʧʣʘʩʪʠʯʥʠʡ, ʩʪʽʡʢʠʡ ʜʦ ʭʽʤʽʯʥʦʛʦ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʧʣʠʚʫ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʞʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʛʦ ʱʝ ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʚʯʝʥʦ.  

 

4.2 ʆʮʽʥʢʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

4.2.1 ʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ 

ʨʦʟʤʽʨʽʚ 

 

 

ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʠʩʪʨʽʡ ʥʘʣʝʞʠʪʴ ʜʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ 

ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʽʚ ʫ ʧʝʨʝʨʦʙʥʽʡ, ʭʽʤʽʯʥʽʡ, ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʷʭ ʪʘ 

ʽʥʰʠʭ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ [522].  

ɺ ʦʩʥʦʚʫ ʚʠʥʘʭʦʜʫ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ, ʚ ʷʢʦʤʫ ʰʣʷʭʦʤ 

ʜʦʜʘʪʢʦʚʦʛʦ ʡʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ ʟʘʩʦʙʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʞʦʩʴʦʚʦʾ ʚʽʜʜʘʣʽ ʜʠʩʢʦʚʠʭ 

ʥʦʞʽʚ ʽ ʤʦʜʠʬʽʢʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʣʘʥʮʶʛʽʚ ʪʨʘʥʩʧʦʨʪʝʨʽʚ 
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ʤʝʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʤʽʨʘʤʠ 

ʬʨʘʛʤʝʥʪʽʚ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʽʟ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʟʘʭʦʧʣʝʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʽ ʟʘʧʦʚʥʝʥʥʷ ʥʠʤʠ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʤʽʞ ʤʝʪʘʣʝʚʠʤʠ ʧʣʘʩʪʠʥʘʤʠ 

ʣʘʥʮʶʛʦʚʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʨʦʟʰʠʨʠʪʴʩʷ ʘʩʦʨʪʠʤʝʥʪ 

ʧʦʜʨʽʙʥʝʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʽ ʟʙʽʣʴʰʠʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʜʘʯʽ ʧʦʣʽʤʝʨʽʚ ʫ ʟʦʥʫ 

ʨʽʟʘʥʥʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʾʭ ʧʦʜʨʽʙʥʝʥʥʷ [374,376,522]. 

ʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ 

ʤʽʩʪʠʪʴ ʢʦʨʧʫʩ 1, ʫ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥ ̔ʥʘ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʦʧʦʨʘʭ 2 ʽ 3 ʥʦʞʦʚ ̔

ʚʘʣʠ 4 ʽ 5. ʅʘ ʥʦʞʦʚʠʭ ʚʘʣʘʭ 4, 5 ʨʦʟʤʽʱʝʥʽ ʜʠʩʢʦʚʽ ʥʦʞʽ 6 ʽ 7 ʚʽʜʧʦʚʽʜʥʦ, ʤʽʞ 

ʷʢʠʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʨʦʟʧʽʨʥʽ ʚʪʫʣʢʠ 8 (ʨʠʩ. 4.3, ʨʠʩ. 4.4). ɽʣʝʢʪʨʠʯʥʽ ʧʨʠʚʦʜʠ 9 ʽ 

10 ʥʦʞʦʚʠʭ ʚʘʣʽʚ 4 ʽ 5 ʦʜʥʦʛʦ ʨʽʚʥʷ ʚʠʢʦʥʘʥʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭʥʴʦʛʦ ʦʙʝʨʪʘʥʥʷ ʽʟ 

ʨʽʟʥʠʤʠ ʢʫʪʦʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ. ɿʥʽʤʘʯʽ 11 ʽ 12 ʧʦʜʨʽʙʥʝʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʪʽʥʦʢ ʢʦʨʧʫʩʘ 1 ʫ ʟʘʧʘʜʠʥʘʭ 

ʤʽʞ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 6 ʽ 7 ʪʘ ʨʦʟʧʽʨʥʠʤʠ ʚʪʫʣʢʘʤʠ 8 ʽʟ ʟʘʟʦʨʦʤ, ʷʢʠʡ ʤʝʥʰʠʡ 

ʚʽʜ ʪʦʚʱʠʥʠ ʧʦʜʨʽʙʥʶʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ. 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ʇʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ 

ʈʠʩʫʥʦʢ 4.4 ï ɺʠʛʣʷʜ ʧʨʠʩʪʨʦʶ 

ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩ. 4.3 ʚ ʨʦʟʨʽʟʽ 

 

ʇʨʠʩʪʨʽʡ (ʨʠʩ. 4.3) ʦʩʥʘʱʝʥʠʡ ʤʝʭʘʥʽʟʤʦʤ ʧʦʜʘʯʽ 23 ʧʦʣʽʤʝʨʽʚ ʫ ʟʦʥʫ 

ʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 6 ʽ 7, ʱʦ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʣʘʥʮʶʛʦʚʠʭ 

ʪʨʘʥʩʧʦʨʪʝʨʽʚ 24 ʽ 25, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʙʫʥʢʝʨ-ʥʘʢʦʧʠʯʫʚʘʯ, ʜʦ ʣʘʥʮʶʛʽʚ 

ʧʨʠʢʨʽʧʣʝʥʽ ʤʝʪʘʣʝʚʽ ʧʣʘʩʪʠʥʠ 26, ʢʦʪʨʽ ʧʦʢʨʘʱʫʶʪʴ ʟʘʭʦʧʣʝʥʥʷ ʽ ʧʦʜʘʯʫ 

ʧʦʣʽʤʝʨʽʚ ʫ ʟʦʥʫ ʨʽʟʘʥʥʷ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʟʘʭʚʘʪʫ ʧʦʣʽʤʝʨʽʚ, ʜʦ ʙʦʢʦʚʠʭ 
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ʧʦʚʝʨʭʦʥʴ ʤʝʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ 26 ʧʨʠʢʨʽʧʣʝʥʽ ʨʷʜʠ ʤʝʪʘʣʝʚʠʭ ʩʪʝʨʞʥʽʚ ʽʟ 

ʟʘʛʦʩʪʨʝʥʥʷʤʠ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʘʙʦ ʢʦʥʽʯʥʦʾ ʬʦʨʤʠ 27 ʽ 28, ʷʢʽ ʟʤʽʱʝʥʽ ʦʜʠʥ 

ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ ʥʘ ʧʦʣʦʚʠʥʫ ʾʭ ʢʨʦʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ 

ʦʜʠʥ ʦʜʥʦʤʫ. ʃʘʥʮʶʛʦʚʽ ʪʨʘʥʩʧʦʨʪʝʨʠ 24 ʽ 25 ʨʫʭʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ. 

ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʩʧʦʨʷʜʞʘʪʠʩʷ ʩʪʨʽʯʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 29 ʯʠ ʢʦʥʪʝʡʥʝʨʦʤ, 

ʚʫʟʣʦʤ ʧʘʢʫʚʘʥʥʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 31. 

ʇʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʪʘʢʠʤ ʯʠʥʦʤ: ʧʦʣʽʤʝʨʠ 30 ʟʘʚʘʥʪʘʞʫʶʪʴ ʫ ʤʝʭʘʥʽʟʤ 

ʧʦʜʘʯʽ 23, ʱʦ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʣʘʥʮʶʛʦʚʠʭ ʪʨʘʥʩʧʦʨʪʝʨʽʚ 24 ʽ 25, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʙʫʥʢʝʨ-ʥʘʢʦʧʠʯʫʚʘʯ. ɺʢʘʟʘʥʽ ʣʘʥʮʶʛʦʚʽ ʪʨʘʥʩʧʦʨʪʝʨʠ 24 ʽ 25, ʜʦ 

ʣʘʥʮʶʛʽʚ ʢʦʪʨʠʭ ʧʨʠʢʨʽʧʣʝʥʽ ʤʝʪʘʣʝʚʽ ʧʣʘʩʪʠʥʠ 26, ʷʢʽ ʦʩʥʘʱʝʥʽ ʨʷʜʘʤʠ 

ʤʝʪʘʣʝʚʠʭ ʩʪʝʨʞʥʽʚ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤʠ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʬʦʨʤʠ 27 ʽ 28, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʜʽʡʥʝ ʟʘʭʦʧʣʝʥʥʷ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 30 ʚʥʠʟ, ʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʟʦʥʠ ʨʽʟʘʥʥʷ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 4 ʽ 5. ɿʘ ʨʘʭʫʥʦʢ ʧʨʠʤʫʩʦʚʦʾ, ʩʪʘʙʽʣʴʥʦʾ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʜʘʯʽ ʧʦʣʽʤʝʨʽʚ 30 ʣʘʥʮʶʛʦʚʠʤʠ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ 24 ʽ 25 ʫ ʟʦʥʫ 

ʨʽʟʘʥʥʷ, ʧʦʣʽʤʝʨʠ ʟʘʭʦʧʣʶʶʪʴʩʷ ʟʫʙʘʤʠ ʜʠʩʢʦʚʠʭ ʥʦʞʽʚ 6 ʪʘ 7 ʽ ʧʦʜʨʽʙʥʶʶʪʴʩʷ ʷʢ 

ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ, ʪʘʢ ʽ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ.  

ʇʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ 30 ʫʪʚʦʨʝʥʽ ʟ ʥʠʭ ʬʨʘʛʤʝʥʪʠ ʧʦʣʽʤʝʨʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʽʟ ʟʘʜʘʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, 31 ʚʠʜʘʣʷʶʪʴʩʷ ʟʥʽʤʘʯʘʤʠ 11 ʽ 12 ʽʟ ʟʘʧʘʜʠʥ 

ʤʽʞ ʜʠʩʢʦʚʠʤʠ ʥʦʞʘʤʠ 6 ʪʘ 7 ʽ ʧʘʜʘʶʪʴ ʥʘ ʩʪʨʽʯʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ 29 ʚ 

ʢʦʥʪʝʡʥʝʨ ʪʘ ʚʽʜʚʘʥʪʘʞʫʶʪʴ ʥʘ ʩʢʣʘʜ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʥʘ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʩʫʤʽʰʝʡ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ 

ʟʘʭʦʧʣʝʥʥʷ ʧʫʩʪʦʪʽʣʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʠʨʦʙʽʚ ʣʘʥʮʶʛʦʚʠʤʠ ʪʨʘʥʩʧʦʨʪʝʨʘʤʠ, 

ʟʘʚʜʷʢʠ ʧʨʦʢʦʣʶʚʘʥʥʶ ʨʷʜʘʤʠ ʤʝʪʘʣʝʚʠʭ ʩʪʝʨʞʥʽʚ ʽʟ ʟʘʛʦʩʪʨʝʥʥʷʤʠ, ʷʢʠʤʠ 

ʦʩʥʘʱʝʥʽ ʤʝʪʘʣʝʚʽ ʧʣʘʩʪʠʥʠ. ʇʨʦʢʦʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʪʽʢʘʥʥʷ ʧʦʚʽʪʨʷ ʽʟ 

ʧʫʩʪʦʪʽʣʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʠʨʦʙʽʚ (ʧʣʷʰʢʠ, ʻʤʥʦʩʪʽ) ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʠ 

ʜʝʬʦʨʤʘʮʽʡʥʦ ʫʱʽʣʴʥʶʶʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʟʘʧʦʚʥʝʥʥʷ ʥʠʤʠ 

ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʤʽʞ ʤʝʪʘʣʝʚʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʾʭ 

ʚʝʨʪʠʢʘʣʴʥʫ ʧʦʜʘʯʫ ʚ ʟʦʥʫ ʨʽʟʘʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʥʘ ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ ʽʟ 

ʦʜʥʦʯʘʩʥʠʤ ʟʥʠʞʝʥʥʷʤ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʨʦʙʢʫ. 
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4.3 ɺʠʚʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʽʟ ʊʇɺ, ʪʨʘʜʠʮʽʡʥʦʶ 

ʤʝʭʘʥʽʯʥʦʶ ʧʝʨʝʨʦʙʢʦʶ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

4.3.1 ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʧʝʨʝʨʦʙʢʦʶ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ˇʨʫʥʪʦʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

 

 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʚʦʜʥʽ ʚʠʪʷʞʢʠ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʽʟ ʊʇɺ, ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʦʣʦʛʽʾ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʧʨʠʛʦʪʦʚʣʝʥʽ ʟ ʨʦʟʨʘʭʫʥʢʫ 

ʚʽʜʭʦʜʠ : ʚʦʜʘ - 1:10 (R = l). ɺʠʜʠ ʧʝʨʝʨʦʙʣʝʥʦʾ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ: 

ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪ, ʧʦʣʽʧʨʦʧʽʣʝʥ, ʧʦʣʽʩʪʠʨʦʣ, ʧʦʣʽʝʪʠʣʝʥ ʥʠʟʴʢʦʛʦ ʪʘ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜ ʽ ʩʫʤʽʰ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʈʈ-18%; PE-

HD 18%; PE-LD-25%; PET-10%; PVC-19%; PS-10%) [516,529,530]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʤʽʥʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʯʠʩʝʣʴʥʦʩʪʽ 

ʛʨʠʙʽʚ ʂʋʆ/ʛ) ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʟʘ 

ʪʨʘʜʠʮʽʡʥʦ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚʠʢʦʥʘʥʦ 

ʟʛʽʜʥʦ ʟ ʄʈ 2609-82 [501] ʪʘ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɹ1 ʪʘʙʣ. ɹ1, ɹ2 ʪʘ ʥʘ ʨʠʩʫʥʢʫ 4.7. 

 

ʈʠʩʫʥʦʢ 4.7. ï ɿʤʽʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʙʽʚ ʂʋʆ/ʛ) 

ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 
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 ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʢʦʨʝʣʷʮʽʡʥʦ-

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ  ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʙʽʚ ʂʋʆ/ʛ ʧʽʜ 

ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Excel 2016. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʱʽʣʴʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʰʣʘʤʫ ʫ ˇʨʫʥʪʽ ʪʘ ʟʤʽʥʦʶ ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʙʽʚ ʪʨʴʦʤʘ ʚʠʜʘʤʠ 

ʤʦʜʝʣʝʡ - ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ, ʣʽʥʽʡʥʦʶ ʪʘ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ, ʚ ʷʢʠʭ ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʧʦʢʘʟʘʚ ʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʨʠʩʫʥʦʢ 4.8 ʘ-ʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʯʠʩʝʣʴʥʦʩʪʽ 

ʛʨʠʙʽʚ ʂʋʆ/ʛ) ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ 

ʪʨʘʜʠʮʽʡʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʦʜʘʪʢʫ ɹ1 ʪʘʙʣ. ɹ3, ɹ4 ʪʘ ʥʘ ʨʠʩʫʥʢʫ 4.9. 

 

ɸ) 

 

ɹ) 
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ɺ) 

ʈʠʩʫʥʦʢ 4.8. ï ʄʦʜʝʣʽ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʙʽʚ (ʪʠʩ. ʂʋʆ/ʛ) ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʫ ʛʨʫʥʪ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ: ɸ) ʧʦʣʽʥʦʤʽʘʣʴʥʘ; ɹ) ʣʽʥʽʡʥʘ; ɺ) ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ. 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʨʠʩ. 4.7, ʜʦʜʘʪʦʢ ɹ) ʚʩʽ ʜʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʽʚ 

(ʰʣʘʤ), ʟʘ ʚʝʩʴ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ ʥʘʜʘʣʠ ʚʠʨʘʞʝʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪʦʚʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʨʽʚʝʥʴ ʷʢʠʭ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʢʦʣʠʚʘʚʩʷ ʜʣʷ ʚʽʜʭʦʜʽʚ: ʟʘ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ʰʣʘʤ ɸ) ʚʽʜ 85,71 % ʜʦ 106,88 %; ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ 

ʩʪʘʜʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʰʣʘʤ ɹ) ʚʽʜ 88,24 % ʜʦ 108,50 %. ʈʽʚʝʥʴ 

ʚʧʣʠʚʫ ʜʦʧʫʩʪʠʤʠʡ, ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠ ʚʧʣʠʚʫ ʩʪʘʥʦʚʠʣʠ ʤʝʥʰʝ 25 %. 

ɺʦʜʥʽ ʚʠʪʷʞʢʠ ʟʽ ʟʨʘʟʢʽʚ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ (ʨʠʩ. 4.9, ʜʦʜʘʪʦʢ ɹ), ʷʢ ʟʘ 

ʪʨʘʜʠʮʽʡʥʦ ʁʪʝʭʥʦʣʦʛʽʻ ʁʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʪʘʢ ʽ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

ʥʝ ʯʠʥʠʣʠ ʟʥʘʯʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ 

ʧʨʦʪʷʛʦʤ ʚʩʽʭ ʪʝʨʤʽʥʽʚ ʽʥʢʫʙʘʮʽʾ, ʝʬʝʢʪʠ ʚʧʣʠʚʫ ʩʪʘʥʦʚʠʣʠ ʤʝʥʰʝ 25 %. 

 
 

ʈʠʩʫʥʦʢ 4.9. ï ɿʤʽʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʠʩʝʣʴʥʦʩʪʽ ʛʨʠʙʽʚ (ʂʋʆ/ʛ) 

ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʢʦʪʨʫ ʧʝʨʝʨʦʙʣʝʥʦ 

ʤʝʭʘʥʽʯʥʦʶ ʧʝʨʝʨʦʙʢʦʶ ʙʝʟ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽʾ 
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ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, 

ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ, ʪʝʭʥʦʣʦʛʽʻʶ ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ˇʨʫʥʪʦʚʫ ʤʽʢʨʦʬʣʦʨʫ ʩʪʘʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʢʮʽʾ 

ʩʘʧʨʦʪʨʦʬʥʠʭ ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ ɹ ʫ 

ʪʘʙʣ. ɹ5-ɹ8. ʪʘ ʥʘ ʨʠʩ. 4.10, 4.11. 

 
 

ʈʠʩʫʥʦʢ 4.10 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʩʘʧʨʦʪʨʦʬʥʠʭ ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ 

(ʂʋʆ/ʛ ˇʨʫʥʪʫ) ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 
 

ʈʠʩʫʥʦʢ 4.11 ï ɿʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ ʩʘʧʨʦʪʨʦʬʥʠʭ ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ (ʂʋʆ/ʛ ˇʨʫʥʪʫ) 

ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʧʨʦʜʫʢʪʽʚ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʧʝʨʝʨʦʙʣʝʥʦʾ ʤʝʭʘʥʽʯʥʦʶ ʧʝʨʝʨʦʙʢʦʶ ʙʝʟ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽʾ 
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ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʦʛʦ 

ʚʧʣʠʚʫ ʟʨʘʟʢʽʚ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʚʽʜʭʦʜʽʚ ʽ ʧʨʦʜʫʢʪʽʚ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ˇʨʫʥʪʦʚʽ ʙʘʢʪʝʨʽʾ, ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠ ʚʧʣʠʚʫ 

(% ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʢʦʥʪʨʦʣʶ) ʩʪʘʥʦʚʠʣʠ ʤʝʥʰʝ 25 % ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʟʛʽʜʥʦ ʧʦʣʦʞʝʥʴ [495], ʦʮʽʥʶʶʪʴʩʷ ʷʢ ʥʝʪʦʢʩʠʯʥʽ. 

ɺʥʝʩʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʪʷʞʦʢ ʚ ˇʨʫʥʪ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʛʦ ʝʢʩʪʨʘʢʪʫ (R 

= l) ʥʝ ʨʦʙʠʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ 

ʛʨʠʙʽʚ, ˇʨʫʥʪʦʚʠʭ ʩʘʧʨʦʪʨʦʬʥʠʭ ʙʘʢʪʝʨʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʚʽʜʭʦʜʽʚ ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚ ˇʨʫʥʪ ʫ 

ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ ʝʢʩʪʨʘʢʪʽʚ (R = l)  ʥʝ ʩʧʨʠʯʠʥʷʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʙʦʮʝʥʦʟʽʚ ʽ, ʟʛʽʜʥʦ ʟ ʜʦʜʘʪʢʦʤ 7 ʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʉʇ 

2.1.7.1386-03 çɺʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷè,  ʜʘʥʽ ʟʨʘʟʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ IV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ [503]. 

 

 

4.3.2 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, 

ʟʽ/ʙʝʟ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ ʽʟ 

ʊʇɺ ʥʘ ʛʽʜʨʦʙʽʦʥʪʠ 

 

 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʥʝʙʝʟʧʝʢʠ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ, ʚʦʜʥʽ ʚʠʪʷʞʢʠ ʟ ʥʠʭ ʪʝʩʪʫʚʘʣʠʩʷ ʥʘ ʜʚʦʭ ʪʝʩʪ-ʦʨʛʘʥʽʟʤʘʭ - 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ: ʽʥʬʫʟʦʨʽʾ, ʜʘʬʥʽʾ [500-502,531]. 

ʈʠʩʫʥʢʘʭ 4.12 ï 4.14 ʪʘ ʫ ɼʦʜʘʪʢʫ ɺ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ 

ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʟʽ/ʙʝʟ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʛʽʣʣʷʩʪʦʚʫʩʠʭ ʨʘʯʢʘʭ Daphnia magna Straus. 



159 

ʄʝʪʦʜʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʤʦʜʝʣʴʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ  

ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ Daphnia magna Straus ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʽʜʭʦʜʽʚ (ʰʣʘʤʫ) ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʚʦʜʥʠʭ ʚʠʪʷʞʢʘʭ. 

 

 

ʈʠʩʫʥʦʢ 4.12. ï ɺʝʣʠʯʠʥʘ ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ Daphnia magna Straus ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʟ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʱʽʣʴʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʰʣʘʤʫ ʫ ʚʦʜʥʠʭ ʚʠʪʷʞʢʘʭ ʪʘ ʢʽʣʴʢʽʩʪʶ Daphnia magna Straus, 

ʱʦ ʚʠʞʠʣʠ ʟʘ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʚ ʷʢʽʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) 

ʧʦʢʘʟʘʚ ʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ (R2 ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ï 0,82, R2 

ʪʝʭʥʦʣʦʛʽʾ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ï 0,88) ʨʠʩ. 7. 

ʅʝʰʢʽʜʣʠʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʰʣʘʤʫ ɸ ʚ ʚʦʜʽ 10 ʤʛ/ʜʤ3 ʟʘ ʷʢʦʾ ʛʠʥʝ ʥʝ ʙʽʣʴʰʝ 

10 % Daphnia magna Straus ʟʘ 96 ʛʦʜʠʥ. ʐʣʘʤ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʥʝ ʪʦʢʩʠʯʥʠʤ ʟʘ ʝʬʝʢʪʠʚʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ɽʂ50 ʟʘ 48 ʛʦʜʠʥ. 
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ʈʠʩʫʥʦʢ 4.13 ï ʇʨʦʛʥʦʟ ʚʝʣʠʯʠʥʠ ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ Daphnia magna Straus ʧʽʜ 

ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

 

ʅʝʰʢʽʜʣʠʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʰʣʘʤʫ ɹ ʚ ʚʦʜʽ 100 ʤʛ/ʜʤ3 ʟʘ ʷʢʦʾ ʛʠʥʝ ʥʝ 

ʙʽʣʴʰʝ 10 % Daphnia magna Straus ʟʘ 96 ʛʦʜʠʥ. ʐʣʘʤ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʻ ʥʝ 

ʪʦʢʩʠʯʥʠʤ ʟʘ ʝʬʝʢʪʠʚʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽʂ50 ʟʘ 48 ʛʦʜʠʥ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʚʠʞʠʚʘʥʥʷ ʜʘʬʥʽʡ ʜʣʷ ʚʩʽʭ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʮʽʾ ʦʪʨʠʤʘʥʦʾ ʟ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʢʦʪʨʘ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʘ ʪʨʘʜʠʮʽʡʥʦ ʪʘ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʨʠʩ. 4.14). 

ʊʝʩʪ ʥʘ ʟʤʽʥʫ ʛʝʥʝʨʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʽʥʬʫʟʦʨʽʡ Paramecium caudatum (ʨʠʩ. 

4.15) ʪʘʢʦʞ ʥʝ ʚʠʷʚʠʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ  ʥʽ ʚʽʜʭʦʜʽʚ, ʥʽ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʟʘ 

ʞʦʜʥʦʶ ʽʟ ʟʘʩʪʦʩʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʂʪ ʚ ʤʝʞʘʭ ʥʦʨʤʠ). 

ʄʝʪʦʜʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʝʥʦ ʙʝʟʧʝʯʥʽʩʪʴ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʪʘ ʾʭ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʱʽʣʴʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʰʣʘʤʫ ʚ ʚʦʜʥʠʭ ʚʠʪʷʞʢʘʭ ʪʘ ʟʤʽʥʦʶ ʢʽʣʴʢʦʩʪʽ Paramecium 

caudatum, ʱʦ ʚʠʞʠʣʠ. 
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          ʈʠʩʫʥʦʢ 4.14 ï ɺʝʣʠʯʠʥʘ ʣʝʪʘʣʴʥʦʩʪʽ ʩʝʨʝʜ Daphnia magna Straus ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽ ̫(ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽʾ 
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ʈʠʩʫʥʦʢ 4.15. ï ʇʨʠʨʽʩʪ (ʟʤʝʥʰʝʥʥʷ) Paramecium caudatum ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ 

ʚʠʪʷʞʦʢ ʽʟ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽ ʾ

 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʚʠʷʚʠʣʘʩʴ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʤʦʜʝʣʴ ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʷʢʦʾ ʧʦʢʘʟʘʚ ʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ R2 = 0,89 ʜʣʷ ʤʦʜʝʣʽ 

ʰʣʘʤʫ ʪʝʭʥʦʣʦʛʽʾ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʪʘ R2 = 0,9532 ï ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʜʣʷ ʤʦʜʝʣʽ ʰʣʘʤʫ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ (ʨʠʩ. 4.16). 

 

 

ʈʠʩʫʥʦʢ 4.16. ï ʄʦʜʝʣʴ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ 

ʟʤʽʥʠ ʯʠʩʝʣʴʥʦʩʪʽ Paramecium caudatum ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʫ ʚʦʜʥʽ ʚʠʪʷʞʢʠ 

ʚʽʜʭʦʜʽʚ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ (ɸ ï ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ, ɹ 

ï ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ). 
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ʈʠʩʫʥʦʢ 4.17. ï ɿʤʽʥʠ ʧʨʠʨʦʩʪʫ Paramecium caudatum ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ 

ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʟ (ɸ) ʪʘ ʟʽ (ɹ) ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽ ʾ



164 

ɯʟ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʨʠʩʫʥʢʽʚ 4.12-4.17 ʪʘ ʪʘʙʣʠʮʴ ɺ1-ɺ8 ʜʦʜʘʪʢʫ ɺ ʩʣʽʜʫʻ, ʱʦ 

ʚʩʽ ʜʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ, ʪʘʢ ʽ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʝ ʯʠʥʷʪʴ ʚʠʨʘʞʝʥʦʾ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʥʘ ʛʽʜʨʦʙʽʦʥʪʠ ʜʚʦʭ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ, ʪʦʤʫ ʾʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ IV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

 

4.3.3 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʤʝʪʦʜʦʤ ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʽ 

ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʽʟ 

ʊʇɺ, ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ  ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ 

 

 

ʆʮʽʥʢʘ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʧʨʦʚʦʜʠʣʘʩʷ ʝʢʩʧʨʝʩ-ʤʝʪʦʜʦʤ ʥʘ ʧʨʦʨʦʱʫʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʢʨʝʩ-ʩʘʣʘʪʫ (Lepidium sativum L.), ʛʽʨʯʠʮʽ (Sinapis alba L.), ʧʰʝʥʠʮʽ 

(Triticum aestivum), ʢʫʢʫʨʫʜʟʠ (Zea mays L.), ʩʦʾ (Glycine L.), ʷʯʤʝʥʶ(Hordeum 

vulgare L.), ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʽʟʥʠʮʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʧʨʦʨʦʩʣʦʛʦ ʥʘʩʽʥʥʷ, 

ʚʝʣʠʯʠʥʦʶ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥʠ ʚʠʨʦʱʝʥʠʭ ʫ ʜʦʩʣʽʜʥʠʭ ʪʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ [493,494].  

ʊʘʢ, ʷʢʱʦ ʨʽʟʥʠʮʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 %, ʪʦ ʪʘʢʠʡ ʟʨʘʟʦʢ ʚʚʘʞʘʻʪʴʩʷ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ. ɿʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʨʦʨʦʩʪʢʽʚ ʚ ʜʦʩʣʽʜʞʝʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʽʜ 10 % ʜʦ 30 % ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʢʫ 

ʬʽʪʦʪʦʢʩʠʯʥʽʩʪʴʫ. ʈʽʟʥʠʮʷ ʚʽʜ 30 % ʜʦ 50 % ʚʢʘʟʫʻ ʥʘ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ 

ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ, ʘ ʨʽʟʥʠʯʷ ʚʠʱʘ ʟʘ 50 % - ʥʘ ʚʠʩʦʢʠʡ (ʥʝʜʦʧʫʩʪʠʤʠʡ) ʩʪʫʧʽʥʴ 

ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ [493,494]. 

ʆʮʽʥʢʘ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʽʟʥʠʮʽ 

ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʧʨʦʨʦʩʣʦʛʦ ʥʘʩʽʥʥʷ, ʟʤʽʥʦʶ ʚʝʣʠʯʠʥʠ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʽʚ 

ʨʦʩʣʠʥʠ ʚʠʨʦʱʝʥʠʭ ʫ ʜʦʩʣʽʜʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʟʨʘʟʢʽʚ ʧʨʦʜʫʢʪʽʚ ʽ ʚʽʜʭʦʜʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʩʭʦʞʽʩʪʴ 

ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ  ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.18-4.21. 
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ʈʠʩʫʥʦʢ 4.18. ï ɺʧʣʠʚ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʩ/ʛ ʢʫʣʴʪʫʨ.  

 
ʈʠʩʫʥʦʢ 4.19. ï ɺʧʣʠʚ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʩ/ʛ ʢʫʣʴʪʫʨ  
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ʈʠʩʫʥʦʢ 4.20. ï ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʩ/ʛ ʢʫʣʴʪʫʨ.  

 
 

ʈʠʩʫʥʦʢ 4.21. ï ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʨʽʟʥʠʭ ʩ/ʛ ʢʫʣʴʪʫʨ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʟʨʘʟʢʘʭ ʽʟ ʢʨʝʩ-ʩʘʣʘʪʦʤ, 

ʛʽʨʯʠʮʝʶ ʪʘ ʢʫʢʫʨʫʜʟʦʶ ʟʘʬʽʢʩʦʚʘʥʦ 100 ʚʽʜʩʦʪʢʦʚʝ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʤʽʩʪʫ ʰʣʘʤʫ. ɿʥʠʞʝʥʥʷ ʯʠʩʣʘ ʧʘʨʦʩʪʢʽʚ 

ʨʦʩʣʠʥ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʟʨʘʟʢʘʭ ʽʟ ʧʰʝʥʠʮʝʶ ʪʘ ʷʯʤʝʥʝʤ ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʪʘ ʟ ʩʦʻʶ 

 ʥʘ ʰʣʘʤʽ (ʨʠʩ. 4.18,4.19.). 

ɿʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʨʦʩʪʢʽʚ ʨʦʩʣʠʥ ʚʠʷʚʣʝʥʦ ʚ ʟʨʘʟʢʘʭ ʽʟ ʧʰʝʥʠʮʝʶ ʚ ʫʩʽʭ 

ʟʨʘʟʢʘʭ ʚʢʣʶʯʘʶʯʠ ʢʦʥʪʨʦʣʴʥʠʡ, ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʷʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʥʘʩʽʥʥʷ ʪʘ ʫ ʟʨʘʟʢʘʭ ʽʟ ʩʦʻʶ ʥʘ çʯʠʩʪʦʤʫè ʰʣʘʤʽ (ʨʠʩ. 4.18, 4.19). ʅʝʦʜʥʦʟʥʘʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʦ ʬʽʪʦʪʝʩʪʫʚʘʥʥʷʤ ʷʯʤʝʥʶ ʩʭʦʞʽʩʪʴ ʷʢʦʛʦ ʙʫʣʘ ʥʠʞʯʦʶ ʣʠʰʝ 

ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ ʪʘ ʫ ʟʨʘʟʢʘʭ ʽʟ 100 ʛ/ʢʛ ʰʣʘʤʫ ʚ ʨʦʩʣʠʥʥʦʤʫ ʩʫʙʩʪʨʘʪʽ. 

ɯʟ ʘʥʘʣʽʟʫ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ 

ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʧʨʦʨʦʩʪʢʘʤʠ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʢʨʝʩ-ʩʘʣʘʪʫ, ʛʽʨʯʠʮʽ, ʢʫʢʫʨʫʜʟʠ ʜʦʩʣʽʜʞʝʥʠʡ ʰʣʘʤ 

ʥʝ ʚʠʷʚʠʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʧʨʦʨʦʩʪʘʥʥʷ. ʑʦʜʦ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ 

ʰʣʘʤʫ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʩʦʾ ʪʘ ʷʯʤʝʥʶ, ʪʦ ʾʾ ʨʽʚʝʥʴ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ 

ʜʦʧʫʩʪʠʤʦʛʦ (< 10 %) ʽ ʥʝ ʧʝʨʝʚʠʱʠʚ 3,33 %. ʍʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʚʦʻʶ 

ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ 

ʝʬʝʢʪʫ ʥʘ ʧʰʝʥʠʮʽ. ʋ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʘʭ ʽʟ ʧʰʝʥʠʮʝʶ ʨʽʚʝʥʴ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ 

ʥʝ ʚʠʡʰʦʚ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ ʽ ʩʢʣʘʚ 6,67 %, ʘʣʝ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʨʦʩʪʘʥʥʷ 

ʥʘʩʽʥʠʥ ʙʫʣʦ ʚ ʫʩʽʭ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ ʪʘ ʚ ʟʨʘʟʢʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ 

ʰʣʘʤʫ, ʱʦ ʤʦʞʝ ʩʪʘʚʠʪʠ ʧʽʜ ʩʫʤʥʽʚ ʷʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʜʣʷ ʜʦʩʣʽʜʽʚ ʥʘʩʽʥʥʷ. 

ɼʣʷ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʞʦʜʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʥʽ ʜʣʷ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʥʽ ʜʣʷ ʪʝʭʥʦʣʦʛʽʾ ʟ ʤʝʭʘʥʽʯʥʦʶ 

ʘʢʪʠʚʘʮʽʻʶ. ʅʝʟʥʘʯʥʠʡ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʇɺʍ ʪʘ ʇʉ, ʟʘ ʦʙʦʤʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʙʫʣʠ ʧʰʝʥʠʮʷ ʪʘ ʛʽʨʯʠʮʷ. ʈʽʚʝʥʴ ʬʽʪʦʪʦʢʩʠʯʥʦʾ 

ʜʽʾ ʧʨʦʜʫʢʪʽʚ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʽ ʥʝ ʧʝʨʝʚʠʱʠʚ 5,67 % [532,533]. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʟʤʽʥʠ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ (ʪʘʙʣʠʮʷ. 4.1., ʨʠʩ. 4.22-4.27). 



168 

ʊʘʙʣʠʮʷ 4.2 

ɺʠʟʥʘʯʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʟʨʘʟʢʽʚ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʘ ʟʤʽʥʦʶ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ 

ʢʦʨʝʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ 

ʅʘʟʚʘ ʟʨʘʟʢʘ 

ʉʪʝʙʣʦ ʂʦʨʽʥʴ 

ɼʦʚʞʠʥʘ 
ʩʪʝʙʣʘ, ʤʤ 

ɿʤʽʥʘ 
ʜʦʚʞʠʥʠ, 

% 

ʆʮʽʥʢʘ 
ʬʽʪʦʪʦʢ-
ʩʠʯʥʦʩʪʽ 

ɼʦʚʞʠʥʘ 
ʢʦʨʝʥʷ, ʤʤ  

ɿʤʽʥʘ 
ʜʦʚʞʠʥʠ

, % 

ʆʮʽʥʢʘ 
ʬʽʪʦʪʦʢ-
ʩʠʯʥʦʩʪʽ 

1 2 3 4 5 6 7 

ʂʨʝʩ-ʩʘʣʘʪ 

ʂʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ 4,07 Ñ0,51 - - 2,41Ñ0,18 - - 
ʐʣʘʤ 2,7 Ñ0,32 -33,61 ʩʝʨʝʜʥʷ 1,37 Ñ0,23 -42,92 ʩʝʨʝʜʥʷ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 10 ʛ/ʢʛ ʰʣʘʤʫ 

4,54 Ñ0,44 +11,7 ʜʦʧʫʩʪʠʤʘ 3,31 Ñ0,43 +34,8 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 100 ʛ/ʢʛ ʰʣʘʤʫ 

5,22 Ñ0,57 +28,4 ʜʦʧʫʩʪʠʤʘ 2,91 Ñ0,35 +21,3 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 500 ʛ/ʢʛ ʰʣʘʤʫ 

4,86 Ñ0,38 +19,6 ʜʦʧʫʩʪʠʤʘ 2,62 Ñ0,22 +9,27 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 1000 ʛ/ʢʛ 

ʰʣʘʤʫ 
4,43 Ñ0,23 +8,93 ʜʦʧʫʩʪʠʤʘ 2,56 Ñ0,57 +6,67 ʜʦʧʫʩʪʠʤʘ 

ɻʽʨʯʠʮʷ 
ʂʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ 5,78 Ñ0,36 - - 3,83 Ñ0,34 - - 

ʐʣʘʤ 5,03 Ñ0,23 -12,98 ʩʣʘʙʢʘ 2,7 Ñ0,27 -29,5 ʩʣʘʙʢʘ 
ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 10 ʛ/ʢʛ ʰʣʘʤʫ 

6,28 Ñ0,61 +8,62 ʜʦʧʫʩʪʠʤʘ 4,74 Ñ0,33 +23,8 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 100 ʛ/ʢʛ ʰʣʘʤʫ 

6,62 Ñ0,46 +14,6 ʜʦʧʫʩʪʠʤʘ 5,04 Ñ0,46 +31,7 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 500 ʛ/ʢʛ ʰʣʘʤʫ 

7,48 Ñ0,37 +29,4 ʜʦʧʫʩʪʠʤʘ 5,89  Ñ0,37 +53,7 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 1000 ʛ/ʢʛ 

ʰʣʘʤʫ 
8,27 Ñ0,34 +43,08 ʜʦʧʫʩʪʠʤʘ 6,53 Ñ0,24 +70,5 ʜʦʧʫʩʪʠʤʘ 

ʇʰʝʥʠʮʷ 
ʂʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ 8,02 Ñ0,57 - - 6,26 Ñ0,29 - - 

ʐʣʘʤ 8,59 Ñ0,31 +7,11 ʜʦʧʫʩʪʠʤʘ 6,96 Ñ0,56 +11,18 ʜʦʧʫʩʪʠʤʘ 
ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 10 ʛ/ʢʛ ʰʣʘʤʫ 

10,02 Ñ0,73 +24,7 ʜʦʧʫʩʪʠʤʘ 8,59 Ñ0,42 +37,2 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 100 ʛ/ʢʛ ʰʣʘʤʫ 

9,74 Ñ0,43 +21,4 ʜʦʧʫʩʪʠʤʘ 8,31 Ñ0,72 +32,8 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 500 ʛ/ʢʛ ʰʣʘʤʫ 

9,51 Ñ0,67 +18,6 ʜʦʧʫʩʪʠʤʘ 7,93 Ñ0,24 +26,7 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 1000 ʛ/ʢʛ 

ʰʣʘʤʫ 
9,13 Ñ0,48 +13,84 ʜʦʧʫʩʪʠʤʘ 7,02 Ñ0,33 +12,14 ʜʦʧʫʩʪʠʤʘ 

ʂʫʢʫʨʫʜʟʘ 
ʂʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ 8,75 Ñ0,21 - - 11,37 Ñ0,53 - - 

ʐʣʘʤ 9,77 Ñ0,42 +11,66 ʜʦʧʫʩʪʠʤʘ 16,23 Ñ0,27 +42,74 ʜʦʧʫʩʪʠʤʘ 
ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 10 ʛ/ʢʛ ʰʣʘʤʫ 

9,32 Ñ0,28 +6,53 ʜʦʧʫʩʪʠʤʘ 11,51 Ñ0,43 +1,17 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 100 ʛ/ʢʛ ʰʣʘʤʫ 

9,38 Ñ0,46 +7,22 ʜʦʧʫʩʪʠʤʘ 11,66 Ñ0,64 +2,51 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 500 ʛ/ʢʛ ʰʣʘʤʫ 

9,48 Ñ0,24 +8,34 ʜʦʧʫʩʪʠʤʘ 11,56 Ñ0,43 +1,73 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 1000 ʛ/ʢʛ ʰʣʘʤʫ 

9,60 Ñ,56 +9,71 ʜʦʧʫʩʪʠʤʘ 11,43 Ñ0,32 +0,53 ʜʦʧʫʩʪʠʤʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.1 

1 2 3 4 5 6 7 
ʉʦʷ 

ʂʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ 1,23 Ñ0,37 - - 14,75 Ñ0,26 - - 
ʐʣʘʤ 2,43 Ñ0,28 +97,56 - 14,89 Ñ0,84 +0,95 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 10 ʛ/ʢʛ ʰʣʘʤʫ 

1,69 Ñ0,13 +37,6 ʜʦʧʫʩʪʠʤʘ 15,91 Ñ0,31 +7,83 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 100 ʛ/ʢʛ ʰʣʘʤʫ 

2,26 Ñ0,58 +83,4 ʜʦʧʫʩʪʠʤʘ 16,15 Ñ0,16 +9,46 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 500 ʛ/ʢʛ ʰʣʘʤʫ 

3,16 Ñ0,23 +157,3 ʜʦʧʫʩʪʠʤʘ 15,77 Ñ0,42 +6,92 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 1000 ʛ/ʢʛ ʰʣʘʤʫ 

3,92 Ñ0,37 +218,7 ʜʦʧʫʩʪʠʤʘ 15,01 Ñ0,34 +1,76 ʜʦʧʫʩʪʠʤʘ 

ʗʯʤʽʥʴ 
ʂʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ 7,86 Ñ0,34 - - 5,83 Ñ0,46 - - 

ʐʣʘʤ 9,58 Ñ0,28 +21,88 ʜʦʧʫʩʪʠʤʘ 6,54 Ñ0,25 +12,18 ʜʦʧʫʩʪʠʤʘ 
ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 10 ʛ/ʢʛ ʰʣʘʤʫ 

11,17 Ñ0,82 +42,1 ʜʦʧʫʩʪʠʤʘ 6,46 Ñ0,61 +10,8 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 100 ʛ/ʢʛ ʰʣʘʤʫ 

12,31 Ñ0,63 +56,7 ʜʦʧʫʩʪʠʤʘ 6,79 Ñ0,54 +16,4 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 500 ʛ/ʢʛ ʰʣʘʤʫ 

13,57 Ñ0,73 +72,65 ʜʦʧʫʩʪʠʤʘ 7,28 Ñ0,48 +24,87 ʜʦʧʫʩʪʠʤʘ 

ʈʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ ʽʟ 
ʚʥʝʩʝʥʥʷʤ 1000 ʛ/ʢʛ ʰʣʘʤʫ 

12,67 Ñ0,38 +61,2 ʜʦʧʫʩʪʠʤʘ 8,24 Ñ0,19 +41,34 ʜʦʧʫʩʪʠʤʘ 

 

ʋ ʟʨʘʟʢʘʭ, ʧʽʜ ʯʘʩ ʦʮʽʥʢʠ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʣʘʤʫ, ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʥʘ ʚʝʛʝʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ (ʪʘʙʣ. 4.2) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʣʘʤʫ 

ʥʝ ʚʠʷʚʣʝʥʦ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, ʧʰʝʥʠʮʽ, ʷʯʤʝʥʶ ʪʘ ʩʦʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ ʰʣʘʤʫ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʩʧʨʠʷʣʦ 

ʩʪʠʤʫʣʶʚʘʥʥʶ ʨʦʩʪʫʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʢʫʣʴʪʫʨ. ʄʦʞʣʠʚʦ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʠʢʣʠʢʘʥʦ ʩʢʣʘʜʦʤ ʰʣʘʤʫ  ʩʢʣʘʜʝʥʦʛʦ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 

ʟʘʣʠʰʢʘʤʠ ʧʦʣʽʤʝʨʽʚ. ɺʥʝʩʝʥʥʷ ʰʣʘʤʫ ʚ ʛʨʫʥʪ ʟʙʽʣʴʰʫʻ ʡʦʛʦ ʘʝʨʘʮʽʶ, 

ʧʦʣʝʛʰʫʶʯʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ, ʮʝ ʧʦʢʨʘʱʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʘʟʦʪʫ ʪʘ ʦʨʛʘʥʽʯʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʛʨʫʥʪʫ ʜʣʷ ʨʦʩʣʠʥ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʪʠʤʫʣʶʻ ʾʭ ʨʽʩʪ. 

ɼʣʷ ʢʨʝʩ-ʩʘʣʘʪʫ ʪʘ ʛʽʨʯʠʮʽ ʜʦʩʣʽʜʞʝʥʠʡ ʰʣʘʤ ʯʠʥʠʪʴ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ 

ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʛʨʫʥʪʫ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʜʘʥʠʭ ʨʦʩʣʠʥ ʥʘ ʰʣʘʤʽ ʚʠʢʣʠʢʘʻ ʩʝʨʝʜʥʶ (ʜʦ -42,92 %), ʜʣʷ ʢʨʝʩ-

ʩʘʣʘʪʫ ʪʘ ʩʣʘʙʢʫ (ʜʦ -29,5 %), ʜʣʷ ʛʽʨʯʠʮʽ ʬʽʪʦʪʦʢʩʠʯʥʽʩʪʴ. ʇʽʜ ʯʘʩ ʜʦʜʘʚʘʥʥʷ 

ʰʣʘʤʫ, ʥʘʚʽʪʴ ʫ ʧʨʦʧʦʨʮʽʾ 1 : 1, ʜʦ ʛʨʫʥʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʾʭ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʜʣʷ ʜʘʥʠʭ ʨʦʩʣʠʥ. ɿʘ ʦʮʽʥʢʦʶ ʧʦ 

ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʭʦʜʠ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʚʽʜʥʝʩʝʥʦ ʜʦ 3 ʢʣʘʩʫ. 



170 

 

ʈʠʩʫʥʦʢ 4.22. ï ɺʧʣʠʚ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʜʦʚʞʠʥʫ ʩʪʝʙʣʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 

 

ʈʠʩʫʥʦʢ 4.23. ï ɺʧʣʠʚ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʜʦʚʞʠʥʫ ʢʦʨʝʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 
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ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʣʘʤʫ, ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʥʘ ʚʝʛʝʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ (ʨʠʩ. 4.22, 4.23) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʣʘʤʫ ʥʝ ʚʠʷʚʣʝʥʦ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ, 

ʧʰʝʥʠʮʽ, ʷʯʤʝʥʶ ʪʘ ʩʦʾ. ɺʥʝʩʝʥʥʷ ʰʣʘʤʫ ʜʦ ʩʫʙʩʪʨʘʪʽʚ ʩʪʠʤʫʣʶʚʘʣʦ ʨʽʩʪ ʩʪʝʙʝʣ 

ʪʘ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʽʚ ʜʘʥʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʽ ʚ ʟʨʘʟʢʘʭ ʽʟ ʰʣʘʤʦʤ ʦʪʨʠʤʘʥʠʠʤ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʬʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʰʣʘʤʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʡʙʽʣʴʰ 

ʯʫʪʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʚʠʷʚʠʣʠʩʴ ʢʣʝʩ-ʩʘʣʘʪ ʽ ʛʽʨʯʠʮʷ. ɼʣʷ ʢʨʝʩ-ʩʘʣʘʪʫ ʪʘ ʛʽʨʯʠʮʽ 

ʜʦʩʣʽʜʞʝʥʠʡ ʰʣʘʤ ʯʠʥʠʪʴ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʛʨʫʥʪʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʜʘʥʠʭ ʨʦʩʣʠʥ ʥʘ ʰʣʘʤʽ 

ʚʠʢʣʠʢʘʻ ʩʣʘʙʢʫ (ʜʦ -27,52 %), ʜʣʷ ʢʨʝʩ-ʩʘʣʘʪʫ ʪʘ ʩʣʘʙʢʫ (ʜʦ -12,64 %), ʜʣʷ ʛʽʨʯʠʮʽ 

ʬʽʪʦʪʦʢʩʠʯʥʽʩʪʴ. ʇʽʜ ʯʘʩ ʜʦʜʘʚʘʥʥʷ ʰʣʘʤʫ ʚ ʜʦ ʨʦʩʪʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʫ ʙʫʜʴ-ʷʢʠʭ 

ʧʨʦʧʦʨʮʽʷʭ ʚʠʷʚʣʝʥʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʾʭ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʜʣʷ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʨʦʩʣʠʥ. ɿʘ ʦʮʽʥʢʦʶ ʧʦ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʭʦʜʠ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ  ʚʽʜʥʝʩʝʥʦ ʜʦ 4 ʢʣʘʩʫ. 

 

ʈʠʩʫʥʦʢ 4.24. ï ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʜʦʚʞʠʥʫ ʩʪʝʙʣʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 
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ʈʠʩʫʥʦʢ 4.25. ï ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʜʦʚʞʠʥʫ ʢʦʨʝʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 

ʆʮʽʥʢʘ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ, ʥʘ ʜʦʚʞʠʥʫ ʩʪʝʙʣʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʩʣʠʥ, 

ʟʨʘʟʢʽʚ ʛʨʫʥʪʦʚʠʭ ʩʫʤʽʰʝʡ ʽʟ ʧʨʦʜʫʢʪʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚ ʢʽʣʴʢʦʩʪʽ 100 ʛ / ʢʛ ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ 

ʚʧʣʠʚʫ ʚʽʜ ʫʩʽʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʢʨʽʤ ʇɺʍ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʠʚʫʚʘʚʩʷ ʷʢ 

ʩʣʘʙʢʠʡ ʫ ʤʝʞʘʭ ʚʽʜ ï 2,06 % (ʇʇ) ʜʦ ï 13,27 %(ʇʉ) (ʨʠʩ. 4,24). ɺʧʣʠʚ ʥʘ 

ʜʦʚʞʠʥʫ ʢʦʨʝʥʷ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʣʠʰʝ ʜʣʷ ʟʨʘʟʢʽʚ ʫ ʷʢʽ ʜʦʜʘʥʦ ʧʨʦʜʫʢʪʠ 

ʧʝʨʝʨʦʙʢʠ ʟ ʇʉ (- 7,23 %) ʽ ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ ʩʣʘʙʢʠʡ ʪʘ ʇɺʍ (-43,52 %), 

ʷʢʠʡ ʦʮʽʥʝʥʦ, ʷʢ ʩʝʨʝʜʥʽʡ (ʨʠʩ. 4,25). ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʨʦʩʣʠʥʘʤʠ ʜʦ ʚʧʣʠʚʫ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʠʷʚʠʣʠʩʴ ʢʨʝʩ-ʩʘʣʘʪ ʽ ʛʽʨʯʠʮʷ. ɿʘ ʦʮʽʥʢʦʶ ʬʽʪʦʪʦʢʩʠʯʥʦʾ 

ʜʽʾ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʦʪʨʠʤʘʥʽ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʽʜʥʝʩʝʥʦ ʜʦ 4 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, ʢʨʽʤ ʇɺʍ  3 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ. 

ʆʮʽʥʢʘ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʦʪʨʠʤʘʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʧʦʢʘʟʘʣʘ ʥʘʷʚʥʽʩʪʴ ʚʧʣʠʚʫ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʇɺʍ ʥʘ ʛʘʣʴʤʫʚʘʥʥʷ 

ʨʦʩʪʫ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ (-27,83 %) ʪʘ ʢʦʨʝʥʷ (-16,24 %). ʌʽʪʦʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʚʽʜ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʇɺʍ ʦʮʽʥʝʥʦ ʷʢ ʩʣʘʙʢʠʡ (ʨʠʩ. 4.26, 4.27).  
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ʈʠʩʫʥʦʢ 4.26. ï ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʜʦʚʞʠʥʫ ʩʪʝʙʣʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 

 

ʈʠʩʫʥʦʢ 4.27. ï ɺʧʣʠʚ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʘ ʜʦʚʞʠʥʫ ʢʦʨʝʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 
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ɼʣʷ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʘʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʨʦʩʣʠʥʘʤʠ 

ʜʦ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʚʠʷʚʠʣʠʩʴ ʢʨʝʩ-ʩʘʣʘʪ ʽ ʛʽʨʯʠʮʷ. ɿʘ ʦʮʽʥʢʦʶ 

ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʚʩʽ ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚʽʜʥʝʩʝʥʦ ʜʦ 

4 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʛʦ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʛʨʘʮʽʾ ʥʘʷʚʥʠʭ ʫ ʨʦʩʪʦʚʠʭ ʩʫʙʩʪʨʘʪʘʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʾʭ 

ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʫ ʨʦʩʣʠʥʘʭ, ʷʢʽ ʨʦʩʣʠ ʫ ʟʨʘʟʢʘʭ 

ʽʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʰʣʘʤʫ ʟ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ. ɼʣʷ 

ʮʴʦʛʦ ʜʦʩʣʽʜʠʣʠ ʨʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ (ʫʩʝʨʝʜʥʝʥʘ ʧʨʦʙʘ), ʚʠʨʦʱʝʥʠʡ ʫ 

ʢʦʥʪʨʣʦʣʴʥʠʭ ʟʨʘʟʢʘʭ ʚ ʟʨʘʟʢʘʭ ʽʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʰʣʘʤʫ (ʪʘʙʣ. 4.3, ʨʠʩ.4.28, 

4.29). ʋ ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ: 

- ʢʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ - ʧʨʦʤʠʪʠʡ ʧʽʩʦʢ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ: 10 % 

ʯʘʩʪʠʥʦʢ, ʙʽʣʴʰʠʭ ʚʽʜ 0,6 ʤʤ, 80 % ʤʽʞ 0,2 ʤʤ ʪʘ 0,6 ʤʤ ʽ 10 % - ʤʝʥʰʠʭ ʟʘ 0,2 ʤʤ; 

- ʨʦʩʪʦʚʠʡ ʩʫʙʩʪʨʘʪ (ʩʫʤʽʰ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʟʽ ʰʣʘʤʦʤ) ʽʟ ʚʠʥʝʩʝʥʥʷʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʰʣʘʤʫ ʚ ʢʽʣʴʢʦʩʪʽ: 10 ʛ/ʢʛ; 100 ʛ/ʢʛ; 500 ʛʨ/ʢʛ, 1000 ʤʛ/ʢʛ; 

- çʫʤʦʚʥʦ ʯʠʩʪʠʡ ʛʨʫʥʪè - ʛʨʫʥʪ ʟ ɻʘʣʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ, 

ɻʘʣʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʦ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʛʨʫʥʪʘʭ ʷʢʽ ʟʘʟʥʘʣʠ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ; 

-  ʰʣʘʤ - ʣhʘʤ ʚʽʜ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʪʨʘʜʠʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ (ʰʣʘʤ ɸ) ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ʰʣʘʤ ɹ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (Pb, Cu, Cd, Zn, Ni) ʧʨʦʚʝʣʠ ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʄɺɺ 081/12-0009-01 (ʩʧʦʣʫʢ Pb), ʄɺɺ 

081/12-0117-03 (Ni), ʄɺɺ 081/12-0012-01 (Cr), ʄɺɺ 081/12-0013-01 (Zn) [15-18]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʨʦʩʣʠʥʥʦʤʫ 

ʤʘʪʝʨʽʘʣʽ (ʫʩʝʨʝʜʥʝʥʘ ʧʨʦʙʘ) ʚʠʨʦʱʝʥʦʤʫ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʫ ʚʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʽʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʰʣʘʤʫ. 
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ʊʘʙʣʠʮʷ 4.3. 

ɺʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʫʩʝʨʝʜʥʝʥʠʭ ʧʨʦʙʘʭ ʨʦʩʪʦʚʠʭ 

ʩʫʙʩʪʨʘʪʽʚ ʪʘ ʰʣʘʤʫ 

ʅʘʟʚʘ ʟʨʘʟʢʘ 
ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʤʛ/ʢʛ  

Pb Cu Ni Cd Zn 

ʂʦʥʪʨʦʣʴ 
0,187 

Ñ0,054 

2,417 

Ñ0,15 

2,438 

Ñ0,25 

0,026 

Ñ0,0053 

1,462 

Ñ0,18 

Ăʋʤʦʚʥʦ ʯʠʩʪʠʡ ʛʨʫʥʪò 
0,218 

Ñ0,062 

2,297 

Ñ0,24 

2,396 

Ñ0,27 

0,041 

Ñ0,057 

1,581 

Ñ0,23 

ʐʣʘʤ (ɸ) 
0,398 

Ñ0,073 

1,215 

Ñ0,16 

2,032 

Ñ0,24 

0,028 

Ñ0,046 

1,654 

Ñ0,36 

ʐʣʘʤ (ɹ ) 
0,327 

Ñ0,056 

1,353 

Ñ0,085 

2,653 

Ñ0,22 

0,032 

Ñ0,057 

1,978 

Ñ0,23 

ɻɼʂ ʨʫʭʦʤʠʭ ʬʦʨʤ ʫ ʛʨʫʥʪʽ 6,0 3,0 4,0 0,7 23,0 

ʉʘʥʇʽʅ 42-123-4089-86 çɻɼʂ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʘʨʩʝʥʫ ʚ 

ʧʨʦʜʦʚʦʣʴʯʽʡ ʩʠʨʦʚʠʥʽ ʽ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭè 

1,0 25,0 4,0 0,05 50,0 

 

 

ʈʠʩʫʥʦʢ 4.28. ï ɿʤʽʥʘ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʫʩʝʨʝʜʥʝʥʠʭ ʧʨʦʙʘʭ ʨʦʩʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʨʦʱʝʥʦʛʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʣʘʤʫ (ɸ ï 

ʪʨʘʜʠʮʽʡʥʘ, ɹ ï ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ) ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ 
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ʈʠʩʫʥʦʢ 4.29. ï ɿʤʽʥʘ ʚʤʽʩʪʫ ʢʘʜʤʽʶ (Cd) ʚ ʫʩʝʨʝʜʥʝʥʠʭ ʧʨʦʙʘʭ ʨʦʩʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʨʦʱʝʥʦʛʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʣʘʤʫ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ɸ) 

ʪʘ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ (ɹ). 

 

ɿʦʢʨʝʤʘ, ʚʤʽʩʪ ʤʽʜʽ, ʥʽʢʝʣʶ, ʢʘʜʤʽʶ ʫ ʧʨʦʙʽ - ʨʦʩʣʠʥʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʨʦʱʝʥʠʡ 

ʥʘ ʰʣʘʤʽ (ɸ) ʙʫʚ ʥʠʞʯʠʤ ʥʽʞ ʚʤʽʩʪ ʮʠʭ ʤʝʪʘʣʽʚ ʫ ʧʨʦʙʘʭ - Ăʫʤʦʚʥʦ ʯʠʩʪʠʡ ʛʨʫʥʪò 

ʢʦʥʪʨʦʣʴʥʠʡ ʩʫʙʩʪʨʘʪ. ɺʤʽʩʪ ʩʚʠʥʮʶ ʙʫʚ ʚʠʱʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʟʨʘʟʢʘʤʠ 2,13ʨʘʟʠ ʡ 1,83 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ ʥʘ çʫʤʦʚʥʦ ʯʠʩʪʦʤʫ 

ʛʨʫʥʪʽè ʪʘ ʥʠʞʯʠʤ ʥʘ 40 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʤʠ ʉʘʥʇʽʅ 42-123-4089-86 

çɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʘʨʩʝʥʫ ʚ ʧʨʦʜʦʚʦʣʴʯʽʡ 

ʩʠʨʦʚʠʥʽ ʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭè. ɺ ʫʩʽʭ ʽʥʰʠʭ ʟʨʘʟʢʘʭ ʚʤʽʩʪ ʩʚʠʥʮʶ ʟʥʠʞʫʚʘʚʩʷ 

ʚʽʜ 2,13 ʨʘʟʽʚ ʜʦ 1,18 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ ʽʟ çʫʤʦʚʥʦ ʯʠʩʪʠʤ ʛʨʫʥʪʦʤè. ɺʤʽʩʪ ʤʽʜʽ ʽ 

ʥʽʢʝʣʶ ʩʪʘʚʘʚ ʙʽʣʴʰ ʙʽʦʣʦʛʽʯʥʦ ʜʦʩʪʫʧʥʠʤ ʽ ʽʥʪʝʥʩʠʚʥʽʰʝ  ʤʽʛʨʫʚʘʚ ʫ ʟʨʘʟʢʘʭ 

ʩʫʙʩʪʨʘʪʽʚ ʽʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʰʣʘʤʫ 100 ʛʨ/ʢʛ ʪʘ  10 ʛ/ʢʛ.  

ʋ ʟʨʘʟʢʘʭ ʟʽ ʰʣʘʤʦʤ (ɹ) ʚʤʽʩʪ ʩʚʠʥʮʶ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 0,327 ʤʛ/ʢʛ, ʱʦ ʚ 1,75 

ʨʘʟʘ ʚʠʱʝ ʟʥʘʯʝʥʴ ʟʘʬʽʢʩʦʚʘʥʠʭ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʩʫʙʩʪʨʘʪʘʭ, ʜʦ 0,221 ʤʛ/ʢʛ, ʱʦ ʚ 

1,18 ʨʘʟʘ ʚʠʱʝ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʶ. ɺʤʽʩʪ ʥʽʢʝʣʶ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 2,653 ʤʛ/ʢʛ ʜʦ 2,214 

ʤʛ/ʢʛ ʪʘ  ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʙʫʚ ʚʠʱʠʡ ʟʘ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚ ʞʦʜʥʦʤʫ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ, ʚʠʨʦʱʝʥʠʭ ʽʟ ʜʦʜʘʚʘʥʥʷʤ 

ʰʣʘʤʫ ʚʽʜ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʥʝ ʚʠʷʚʣʝʥʦ 

ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʤʽʩʪʦʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʛʽʜʥʦ ʥʦʨʤ ʉʘʥʇʽʅ 42-123-4089-86 [534]. 
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ɼʦʩʣʽʜʞʝʥʥʷʤ ʤʽʛʨʘʮʽʾ ʥʘʷʚʥʠʭ ʫ ʨʦʩʪʦʚʠʭ ʩʫʙʩʪʨʘʪʘʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʾʭ 

ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʚʩʪʘʥʦʚʣʝʥʦ, ʧʨʠʩʫʪʥʽʩʪʴ ʟʚôʷʟʘʥʠʭ ʬʦʨʤ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʤʽʜʽ, ʥʽʢʝʣʶ, ʢʘʜʤʽʶ ʪʘ ʮʠʥʢʫ ï ʤʽʛʨʘʮʽʶ ʷʢʠʭ ʫ ʜʦʩʣʽʜʞʝʥʽ 

ʨʦʩʣʠʥʠ ʥʝ ʚʠʷʚʣʝʥʦ. ʆʜʥʘʢ ʚʠʷʚʣʝʥʦ ʨʫʭʣʠʚʽ ʬʦʨʤʠ ʩʚʠʥʮʶ, ʱʦ ʤʽʛʨʫʻ ʟ 

ʜʦʩʣʽʜʞʝʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʽ ʰʣʘʤʫ ʚ ʨʦʩʣʠʥʠ ʪʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʥʠʭ [532,533]. 

 

4.3.4 ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʦʨʽʻʥʪʦʚʥʠʤ ʚʦʜʥʦ-ʤʽʛʨʘʮʽʡʥʦʤʫ ʧʦʢʘʟʥʠʢʦʤ 

 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʝʟʝʥʥʷ ʰʣʘʤʫ ʟ ʧʨʦʮʝʩʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘ ʟʚʘʣʠʱʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʯʠ ʜʦʜʘʚʘʥʥʷ ʡʦʛʦ ʫ 

ʜʝʷʢʽʡ ʢʽʣʴʢʦʩʪʽ ʜʦ ʛʨʫʥʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʩʠʧʘʥʥʷ ʟʚʘʣʠʱ ʚʽʜʭʦʜʽʚ 

ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʦʮʽʥʠʪʠ ʥʝʙʝʟʧʝʢʫ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʚʥʘʩʣʽʜʦʢ ʤʦʞʣʠʚʦʾ 

ʤʽʛʨʘʮʽʾ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ˇʨʫʥʪʦʚʽ ʽ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ 

ʦʨʽʻʥʪʦʚʥʦʛʦ ʚʦʜʥʦ-ʤʽʛʨʘʮʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʆɺʄʇ). ʈʦʟʨʘʭʫʥʢʠ ʆɺʄʇ 

ʧʨʦʚʝʣʠ ʟʘ ʜʘʥʠʤʠ ʧʨʦʪʦʢʦʣʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ çʎʝʥʪʨʫ 

ʙʽʦʝʣʝʤʝʥʪʦʣʦʛʽʾè ɯʌʅʄʋ ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʪʝʭʥʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ˉ037/19 ʚʽʜ 

13.06.2019 ʨ.  ʯʠʥʥʝ ʜʦ 12.06.2024 ʨ. 

ʆɺʄʇ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʘʮʝʪʘʪʥʦ-

ʘʤʦʥʽʡʥʦʾ ʙʫʬʝʨʥʦʾ ʚʠʪʷʞʢʠ (ʜʘʣʽ ï ʆɺʄʇʙ) ʽ ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ (ʜʘʣʽ ï ʆɺʄʇʚ), 

ʷʢʽ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʤʽʩʪ ʫ ʚʽʜʭʦʜʽ ʨʫʭʦʤʠʭ ʽ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ 

ʝʣʝʤʝʥʪʽʚ. ɽʬʝʢʪ ʤʽʛʨʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʢʨʘʪʥʽʩʪʶ ʧʝʨʝʚʠʱʝʥʥʷ ʬʘʢʪʠʯʥʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʙʫʬʝʨʥʽʡ ʽ ʚʦʜʥʽʡ ʚʠʪʷʞʢʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ɻɼʂ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ ʚʽʜʭʦʜʽʚ ʧʦʢʘʟʥʠʢʽʚ ʆɺʄʇʙ ʽ 

ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ ʆɺʄʇʚ, ʥʘ ʥʘʰ ʨʦʟʩʫʜ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ ʥʘʜʽʡʥʠʭ ʦʮʽʥʦʢ ʟ 

ʦʛʣʷʜʫ ʥʘ ʧʦʚʥʦʪʫ ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʛʨʘʥʠʯʥʦ-

ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʚʦʜʦʡʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʽ 

ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ 

ʚʧʣʠʚ ʟʥʘʯʥʦ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʭʦʜʫ. 

ʋ ɼʦʜʘʪʢʫ ɻ ʪʘ ʥʘ ʨʠʩʫʥʢʫ 4.30 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

ʆɺʄʇʙ ʽ ʆɺʄʇʚ ʜʣʷ ʚʠʚʯʝʥʠʭ ʚʽʜʭʦʜʽʚ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʦʜʫʢʪʽʚ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ / ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ ʪʘ ʾʭ ʟʤʽʥʘ ʧʽʜ ʯʘʩ ʜʦʜʘʚʘʥʥʷ ʜʦ ʛʨʫʥʪʫ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʽ 1:10. 
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ʈʠʩʫʥʦʢ 4.30.  ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʆɺʄʇʚ ʪʘ ʆɺʄʇʙ  ʚʽʜʭʦʜʽʚ ʽ 

ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʙʝʟ (ɸ) / ʟʽ 

ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ɹ) ʪʘ ʾʭ ʟʤʽʥʘ ʧʽʜ ʯʘʩ ʜʦʜʘʚʘʥʥʷ ʜʦ ʛʨʫʥʪʫ ʚ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:10  (100 ʛʨ ʚʽʜʭʦʜʽʚ ʯʠ ʧʨʦʜʫʢʪʽʚ ʥʘ 1000 ʛʨ ʛʨʫʥʪʫ) 

  

ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʘ ʆɺʄʇʙ, ʷʢʠʡ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʧʽʜ ʯʘʩ 

ʦʮʽʥʶʚʘʥʥʷ ʚʦʜʥʦ-ʤʽʛʨʘʮʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʚʽʜʭʦʜʽʚ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʝʨʦʙʢʠ ʤʘʁʪʴ ʆɺʄʇ ʙ ʟʥʘʯʥʦ ʥʠʞʯʠʡ 

ʟʘ ʥʦʨʤʠ ɻɼʂ  ʯʝʪʚʝʨʪʠʡ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ [532-533].   

 

4.3.5 ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʜʭʦʜʽʚ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, 

ʟʽ/ʙʝʟ ʩʪʘʜʽʾ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ ʽʟ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʽʦʪʝʩʪʫʚʘʥʥʷ 

 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʫ 

ʥʝʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʟ ʊʇɺ, ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, 

ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʘʙʣ. 4.4-4.6). 
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ʊʘʙʣʠʮʷ 4.4 

ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ (ɸ)  ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ɹ)  

ʆʮʽʥʶʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʅʘʟʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

ʇɽʊʌ (ɸ)/ 

ʇɽʊʌ (ɹ) 

ʇʇ (ɸ)/ 

ʇʇ (ɹ) 

ʇɽ (ɸ)/ 

ʇɽ (ɹ) 

ʇɺʍ (ɸ)/ 

ʇɺʍ (ɹ) 

ʇʉ (ɸ)/ 

ʇʉ (ɹ) 

ʩʫʤʽʰ (ɸ)/ 

ʩʫʤʽʰ (ɹ) 

ɺʧʣʠʚ ʥʘ ʛʨʫʥʪʦʚʽ 

ʤʽʢʨʦʤʽʮʝʪʠ 

ɿʤʝʥʰʝ-

ʥʥʷ ʢ-ʪʽ, 

(ʥʘ 7-ʤʫ 

ʜʦʙʫ), % 

(<25%) 

-2,77 / -

1,09 
-2,77 /-2,77 7,61 / 3,81 2,17 / 2,17 2,71 / 1,63 1,08 / 0,54 

ɺʧʣʠʚ ʥʘ ʩʘʧʨʦ-

ʪʨʦʬʥʽʭ ʙʘʢʪʝʨʽʾ 
11,96 / 1,97 -1,32 /-1,37 3,85 / -4,73 3,42 / 3,69 2,99 / 7,69 

0,85 /-

16,67 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ  
4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

ʃʝʪʘʣʴʥʽʩʪʴ Daphnia magna 

Straus, %  (ʟʘ 96 ʛʦʜ) R=10; 

R=1 (<50) 

ʇɽʊʌ (ɸ)/ 

ʇɽʊʌ (ɹ) 

1000 ʛ/ʜʤ3 

ʇʇ (ɸ)/ 

ʇʇ (ɹ) 

1000 ʛ/ʜʤ3 

ʇɽ (ɸ)/ 

ʇɽ (ɹ) 

1000 ʛ/ʜʤ3 

ʇɺʍ (ɸ)/ 

ʇɺʍ (ɹ) 

1000 ʛ/ʜʤ3 

ʇʉ (ɸ)/ 

ʇʉ (ɹ) 

1000 ʛ/ʜʤ3 

ʩʫʤʽʰ (ɸ)/ 

ʩʫʤʽʰ (ɹ) 

1000 ʛ/ʜʤ3 

0; 0 / 0; 0 0; 0 / 0; 0 
47;100; / 

33; 100 

47; 100 / 

33; 100 

43; 100 /  

17; 100 

47; 87 / 

33; 77 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4  4 / 4 4 /4 4 / 4 4 / 4  

ʇʨʠʨʽʩʪ Paramecium 

ŎŀǳŘŀǘǳƳΣ ˴ͭΣ (%) ʟʘ 48 ʛʦʜ 

(>50 ï ʥʦʨʤʘ) 

89,0 / 93,60 
83,15 / 

87,97 

80,45 / 

91,24 

76,88 

/80,69  

83,60 / 

87,48 

82,94 / 

89,54 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4  4 / 4 4 / 4  4 / 4  4 / 4 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ - ʩʭʦʞʽʩʪʴ, 

Lepidium  sativum L., Sinapis 

alba L., Triticum aestivum, Zea 

mays L., Glycine L., Hordeum 

vulgare L. (%),(< 10% - ʥʦʨʤʘ, 

10 -30 % - ʩʣʘʙʢʘ, 30 -50 % - 

ʩʝʨʝʜʥʷ, >50% - ʥʝʜʦʧʫʩʪʠʤʘ) 

ʇɽʊʌ (ɸ)/ 

ʇɽʊʌ (ɹ) 

100 ʛ/ʢʛ 

ʇʇ (ɸ)/ 

ʇʇ (ɹ) 

100 ʛ/ʢʛ 

ʇɽ (ɸ)/ 

ʇɽ (ɹ) 

100 ʛ/ʢʛ 

ʇɺʍ (ɸ)/ 

ʇɺʍ (ɹ) 

100 ʛ/ʢʛ 

ʇʉ (ɸ)/ 

ʇʉ (ɹ) 

100 ʛ/ʢʛ 

ʩʫʤʽʰ (ɸ)/ 

ʩʫʤʽʰ (ɹ) 

100 ʛ/ʢʛ 

98-100 / 

98-100 

96-100 / 

98-100 

98-100 / 

98-100 

94-100 / 

96-100 

98-96 / 96-

100 

98-100 /  

100-100 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4  4 / 4 4 / 4  4 / 4  4 / 4 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ ï ʜʦʚʞʠʥʥʘ 

ʩʪʝʙʣʘ, % ʜʦ ʢʦʥʪʨʦʣʶ 

-4 ï 43 / 

9 ï 72 

-2 ï  16 / 

4 ï 18 

-11 ï 13 / 

3,5 ï 117 

14 ï 38 / 

- 28 ï 97 

-13 ï 4 / 

8 ï 243 

-2,8 ï 34 / 

5 ï 162 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4  4 / 4 4 / 4 4 / 4  4 / 4 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ ï ʜʦʚʞʠʥʘ 

ʢʦʨʝʥʷ, % ʜʦ ʢʦʥʪʨʦʣʶ 

3 ï 28 /  

14 ï 167 

4,5 ï42 /  

7 ï 23 

16 ï 21 /  

19 ï 309 

-43 ï 73 /  

-16 ï 64 

-7 ï 16 /  

3,6 ï 261 

1,6 ï 42 /  

13 ï 184  

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4 4 / 4 3 / 4  4 / 4  4 / 4 

ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ 

ʆɺʄʇʚ ʪʘ (ʆɺʄʇʙ) ,  

(ʥʦʨʤʘ < 10) 

1,4 (8,71) /  

1,38 (6,53) 

2,31 (3,42) 

/1,54 (2,31) 

3,40 (5,907) / 

2,81 (5,204)  

1,30 (6,81) /  

1,37 (6,32) 

3,40 (5,907)/ 

2,56 (3,78) 

3,20 (5,01)/ 

2,11 (4,71) 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4 4 / 4 4 / 4  4 / 4  4 / 4 

ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ 

ʆɺʄʇʚ ʪʘ (ʆɺʄʇʙ ) ʚ ʛʨʫʥʪʽ, 

1:10, (ʥʦʨʤʘ < 10ʘ) 

2,35 (3,57) / 

2,12 (3,35) 

1,66 (6,29) /  

1,64 (6,01) 

3,52 (4,67) / 

2,56 (4,55) 

2,92 (6,13) / 

2,74 (6,05) 

3,95 (4,41) / 

3,75 (4,23) 

3,13 (5,01) /  

2,82 (4,79) 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4  4 / 4 4 / 4 4 / 4  4 / 4  4 / 4 

ʇʽʜʩʫʤʢʦʚʠʡ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4 4 / 4 4 / 4 3 / 4 4 / 4 4 / 4 
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ʋʟʘʛʘʣʴʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ (ʪʘʙʣ 4.4) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʩʽ 

ʜʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ʧʨʦʜʫʢʪʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ 

ʩʠʨʦʚʠʥʠ ʙʝʟ ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʝ ʚʠʷʚʣʷʶʪʴ ʛʽʛʽʻʥʽʯʥʦ 

ʟʥʘʯʠʤʠʭ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʥʘ ʪʝʩʪ ʦʙ'ʻʢʪʠ, ʥʽ ʚ ʨʦʟʚʝʜʝʥʥʷʭ 1:1, ʥʽ ʚ 

ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʦʟʚʝʜʝʥʥʷʭ. ʅʠʟʴʢʘ ʩʪʫʧʽʥʴ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘʢʦʞ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʥʦ ʤʽʛʨʘʮʽʡʥʦʾ 

ʥʝʙʝʟʧʝʢʠ. ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʪʝʩʪʫʚʘʥʥʷ 

ʤʘʶʪʴ ʯʝʪʚʝʨʪʠʡ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʟ ʥʘʷʚʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ ʧʨʠʩʚʷʯʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʦʣʽʤʝʨʽʚ ʪʘ ʾʭ ʚʽʜʭʦʜʽʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ (ʰʣʘʤʫ) 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʮʝʩʽʚ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ (ʪʘʙʣ. 4.5) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʣʘʤ 

ʧʨʦʮʝʩʫ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʠʷʚʣʷʻ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ 

ʣʠʰʝ ʧʽʜ ʯʘʩ ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ʥʘ ʟʤʽʥʫ ʜʦʚʞʠʥʠ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʷ. ʐʣʘʤ 

ʦʪʨʠʤʘʥʠʡ ʫ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʥʝ 

ʚʠʷʚʣʷʻ ʛʽʛʽʻʥʽʯʥʦ ʟʥʘʯʠʤʠʭ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʩʪ 

ʦʙ'ʻʢʪʠ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ.  

ʆʪʞʝ, ʰʣʘʤ ʙʝʟ ʨʦʟʚʝʜʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʧʽʜʩʫʤʢʦʚʠʤ ʽʥʜʝʢʩʦʤ ʥʝʙʝʟʧʝʢʠ ʚʽʜʥʝʩʝʥʦ 

ʜʦ 3 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, ʘ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ  

ʜʦ 4 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ, ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʦʾ ʧʨʠʡʥʷʪʦ ʟʘ 100 %,  ʪʘ ʨʦʟʨʦʙʣʝʥʦʾ, ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ 

(ʪʘʙʣ. 4.7). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ 

ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʦʶ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʚʧʣʠʚʫ ʥʘ ʣʝʪʘʣʴʥʽʩʪʴ Daphnia magna Straus ʟʘ 96 ʛʦʜʠʥ,  

ʬʽʪʦʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʚʞʠʥʦʶ ʩʪʝʙʣʘ ʪʘ ʢʦʨʝʥʷ; ʆɺʄʇ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʚʦʜʥʠʭ ʪʘ ʙʫʬʝʨʥʠʭ ʨʦʟʯʠʥʽʚ ʫ ʚʦʜʽ ʪʘ ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ ʫ ʛʨʫʥʪ [532-533].    
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 ʊʘʙʣʠʮʷ 4.5 

ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ (ɸ)  ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (ɹ)  

ʆʮʽʥʶʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʅʘʟʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ)  

1 : 1 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

 1 : 2 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

 2 : 1   

ɺʧʣʠʚ ʥʘ ʛʨʫʥʪʦʚʽ 

ʤʽʢʨʦʤʽʮʝʪʠ 
ɿʤʝʥʰʝʥʥʷ 

 ʢ-ʪʽ, (ʥʘ 7-

ʤʫ ʜʦʙʫ), 

% (<25%) 

19,38 / 

12,75 
1,02 / -3,06 

4,08 / -

1,02 
-0,51 /- 1,02 

ɺʧʣʠʚ ʥʘ 

ʩʘʧʨʦʪʨʦʬʥʽʭ 

ʙʘʢʪʝʨʽʾ 

11,17 / 8,11 -1,71 / -2,99 2,99 / 1,71 -1,28 / -5,98 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 
4 / 4 

4 / 4 

4 / 4 

4 / 4 

4 / 4 

4 / 4 

4 / 4 

4 / 4 

ɺʝʣʠʯʠʥʘ ʣʝʪʘʣʴʥʦʩʪʽ Daphnia 

magna Straus, %,  (ʟʘ 96 ʛʦʜ) 

(ʥʦʨʤʘ < 50%) 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

 1000 ʛ/ʜʤ3 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ)  

100 ʛ/ʜʤ3 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

10 ʛ/ʜʤ3 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

1 ʛ/ʜʤ3  

43/30 27 /10 7 / 3 0 / 0 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4/4 4/4 4/4 4/4 

ʇʨʠʨʽʩʪ Paramecium caudatum, 
˴ͭΣ (%) ʟʘ 48 ʛʦʜ (>50 ï ʥʦʨʤʘ) 

51  / 80 77,5 / 93  97 / 101 96 / 953 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4 4 / 4  4 / 4  4 / 4 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ - ʩʭʦʞʽʩʪʴ, Lepidium  

sativum L., Sinapis alba L., Triticum 

aestivum, Zea mays L., Glycine L., 

Hordeum vulgare L. (%), (< 10% - 

ʥʦʨʤʘ, 10 -30 % - ʩʣʘʙʢʘ, 30 -50 % - 

ʩʝʨʝʜʥʷ,  >50% - ʥʝʜʦʧʫʩʪʠʤʘ) 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ)  

1000 ʛ/ʢʛ 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

500 ʛ/ʢʛ 

ʰʣʘʤ (ɸ)/ 

ʰʣʘʤ (ɹ) 

10 ʛ/ʢʛ  

94-100 / 

92-100  

98-100 / 

97-100 

94-97,5 / 

98-100 

96,7-100 / 

98-100 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4 4 / 4  4 / 4  4 / 4 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ ï ʜʦʚʞʠʥʥʘ ʩʪʝʙʣʘ, 

% ʜʦ ʢʦʥʪʨʦʣʶ 
-34 ï 97 / 

-12 ï 27 

9 ï 219 /  

2,7 ï 354 

8 ï 157 /  

19 ï 183 

6 ï 42 /  

14 ï 31 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 3 / 4 4 / 4  4 / 4  4 / 4 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ ï ʜʦʚʞʠʥʘ ʢʦʨʝʥʷ, 

% ʜʦ ʢʦʥʪʨʦʣʶ 
-42 ï 43 /  

-27 ï 215 

0,5 ï 70 /  

14 ï 354 

1,7 ï 54 /  

12 ï 236 

1,2 ï 37 /  

21,5 ï 96 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 3 / 4 4 / 4 4 / 4 4 / 4 

 ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʆɺʄʇʚ ʪʘ 

(ʆɺʄʇʙ)  ʚ ʛʨʫʥʪʽ, (ʥʦʨʤʘ < 10) 
2,95 (6,43) / 1,37 (4,42) 

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4 

ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʆɺʄʇʚ ʪʘ 

(ʆɺʄʇʙ)  ʚ ʛʨʫʥʪʽ, 1:10, (ʥʦʨʤʘ < 10) 
2,82 (5,33)  / 2,76 (4,19)  

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ 4 / 4 

ʇʽʜʩʫʤʢʦʚʠʡ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ 3 / 4 4 / 4 4 / 4 4 / 4 
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ʊʘʙʣʠʮʷ 4.6 

ʇʦʨʽʚʥʷʥʥʷ  ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʪʨʘʜʠʮʽʡʥʦʾ (ʟʘ 100 %)  ʪʘ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ,  

ʆʮʽʥʶʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 
ʅʘʟʚʘ ʟʨʘʟʢʘ 

ʇɽʊʌ  ʇʇ  ʇɽ  ʇɺʍ  ʇʉ ʩʫʤʽʰ ʰʣʘʤ 

ɺʧʣʠʚ ʥʘ ʛʨʫʥʪʦʚʽ 

ʤʽʢʨʦʤʽʮʝʪʠ 
ɿʤʝʥʰʝʥʥʷ ʢ-ʪʽ, 

(ʥʘ 7-ʤʫ ʜʦʙʫ), 

% (<25%) 

-3,86 0 4,20 0 2,71  0,56 34,2 

ɺʧʣʠʚ ʥʘ ʩʘʧʨʦ-

ʪʨʦʬʥʽʭ ʙʘʢʪʝʨʽʾ 
10,0 2,3 8,58 -0,23 3,79 17,42 27,4 

ʃʝʪʘʣʴʥʽʩʪʴ Daphnia magna 

Straus, (96 ʛʦʜ) R=10; R=1 
0; 0 0; 0 14; 0 14; 0 26; 0 26; 10 30; 2 

ʇʨʠʨʽʩʪ Paramecium caudatum, ʟʘ 

48 ʛʦʜ 
4 4,82 11,8 3,81  3,72 6,59 56,9 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ - ʩʭʦʞʽʩʪʴ 0 2 0 2 4 2 -2,1 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ ï ʜʦʚʞʠʥʥʘ ʩʪʝʙʣʘ 29 6 104 59 239 128 72,2 

ʌʽʪʦʪʝʩʪʫʚʘʥʥʷ ï ʜʦʚʞʠʥʘ ʢʦʨʝʥʷ 139 2,5 188 27 245 122  500 

ʆɺʄʇʚ (ʆɺʄʇʙ) 
1,44 

 (25) 

33,3 

(32,5) 

17,35 

(12,3) 

-5,38 

(7,2) 

24,7 

(36,2) 
34 (6,1) 

53,6 

(31,3) 

ʆɺʄʇʚ (ʆɺʄʇʙ ) ʚ ʛʨʫʥʪʽ, 1:10 
11,5  

(6,2) 

1,2 

(4,45) 

27,3 

(2,6) 

6,2 

(1,3) 

5,06 

(4,1) 

9,9 

(4,4) 

3,13 

(21,4) 

  

ɺʠʩʥʦʚʢʠ ʨʦʟʜʽʣʫ 4 

 

 

ʈʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ 

ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʚʽʜʦʤʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʷʢʠʡ ʧʦʪʨʝʙʫʚʘʚ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʽ ʚʢʣʶʯʘʚ ʦʜʠʥʘʜʮʷʪʴ ʦʧʝʨʘʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʘʣʦʚʽʜʭʦʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʽʩʪʠʪʴ ʥʘ ʯʦʪʠʨʠ ʦʧʝʨʘʮʽʾ ʤʝʥʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʦʤʦʶ ʽ 

ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʟ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ: ʩʦʨʪʫʚʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʟʘ ʢʦʣʴʦʨʦʤ ʪʘ 

ʪʠʧʦʤ; ʚʠʜʘʣʝʥʥʷ ʢʦʨʢʽʚ ʪʘ ʝʪʠʢʝʪʦʢ ʽʟ ʝʤʥʦʩʪʝʡ; ʬʣʦʪʘʮʽʶ; ʧʦʚʪʦʨʥʝ 

ʧʦʜʨʽʙʥʝʥʥʷ; ʧʨʦʤʠʚʢʫ ʚʽʜ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘ 21,8Ñ4,6 % 

ʟʤʝʥʰʠʣʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʥʘ 27,8Ñ1,4 % ʧʨʠʰʚʠʜʰʠʣʘ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʥʠʥʠ, ʟʤʝʥʰʠʣʘ ʢʽʣʴʢʽʩʪʴ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʠʢʠʜʽʚ ʥʘ 

51,44Ñ8,05 % ʽ ʥʘ 6,3Ñ1,68 % ʰʣʘʤʫ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ.  
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ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʩʫʤʽʰʝʡ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ 

ʬʨʘʛʤʝʥʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʦ ʢʨʘʱʝ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʫʱʽʣʴʥʝʥʥʷ 

ʧʫʩʪʦʪʽʣʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʾʭ ʧʦʜʘʯʫ ʚ ʟʦʥʫ 

ʨʽʟʘʥʥʷ. ɿʘʚʜʷʢʠ ʯʦʤʫ, ʟʘʙʝʟʧʝʯʝʥʦ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʥʘ 8,3Ñ3,68 %. ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʙʫʜʴ-ʷʢʦʤʫ ʧʫʥʢʪʽ 

ʧʨʠʡʦʤʫ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʦʙʩʷʛʽʚ ʽ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʷʢ ʚʽʜʩʦʨʪʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʪʘʢ ʽ ʾʭ ʩʫʤʽʰʝʡ. 

ɺʢʣʶʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʩʪʘʜʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʘʜʽʡ ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʦʪʨʠʤʘʪʠ ʢʦʥʢʫʨʝʥʪʥʠʡ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʘʪʠ 

ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʙʫʜʽʚʥʠʮʪʚʽ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʽʣʴʪʨʽʚ ʽ 

ʩʦʨʙʝʥʪʽʚ, ʷʢ ʥʘʧʦʚʥʶʚʘʯ ʽ ʪ.ʧ). ʉʪʘʜʽʷ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚʢʣʶʯʘʻ ʧʨʠʩʪʨʽʡ 

ʜʣʷ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʧʦʜʨʽʙʥʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽʟ/ʙʝʟ ʾʭ 

ʨʦʟʜʽʣʝʥʥʷ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʘʜʛʝʟʠʚʥʠʭ ʽ ʘʜʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʙʫʜʝ ʟʤʝʥʰʝʥʦ ʷʢ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʧʦʣʽʛʦʥʠ ʪʘ ʟʚʘʣʠʱʘ, ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʽʜ ʥʠʭ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ ʽ ʥʘʩʝʣʝʥʥʷ.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ 

ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʝʥʠʡ ʰʣʘʤ ʜʦʩʣʽʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ, ʥʝ ʚʠʷʚʣʷʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʧʨʦʨʦʩʪʘʥʥʷ ʢʨʝʩ-ʩʘʣʘʪʫ, 

ʛʽʨʯʠʮʽ, ʢʫʢʫʨʫʜʟʠ. ʈʽʚʝʥʴ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʣʘʤʫ ʥʘ ʧʨʦʨʦʩʪʘʥʥʷ ʩʦʾ ʪʘ 

ʷʯʤʝʥʶ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʦʛʦ. 

ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟ ʦʮʽʥʢʠ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʰʣʘʤʫ ʦʪʨʠʤʘʥʦʛʦ ʫ 

ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʟʤʽʰʘʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʣʫʯʝʥʦʾ 

ʟ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ʜʘʥʦʛʦ 

ʚʠʜʫ ʰʣʘʤʫ ʥʘ ʧʨʦʮʝʩ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʚʝʛʝʪʘʮʽʡʥʽ ʟʤʽʥʠ ʨʦʩʣʠʥ ʨʘʮʽʦʥʘʣʴʥʦ 

ʧʨʦʚʦʜʠʪʠ ʥʘ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʢʫʣʴʪʫʨʘʭ ï ʢʨʝʩ-ʩʘʣʘʪ ʽ ʛʽʨʯʠʮʷ.  

ɼʦʩʣʽʜʞʝʥʽ ʢʫʣʴʪʫʨʠ ʩʦʾ, ʢʫʢʫʨʫʜʟʠ, ʧʰʝʥʠʮʽ ʪʘ ʷʯʤʝʥʶ ʥʝ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ 

ʜʦ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʣʘʤʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 
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ʈʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʚʦʜʥʠʭ ʚʠʪʷʞʦʢ ʽʟ ʟʨʘʟʢʽʚ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʻʶ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚ ʛʨʫʥʪ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ ʝʢʩʪʨʘʢʪʽʚ (R 

= l)  ʥʝ ʩʧʨʠʯʠʥʷʻ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʛʨʫʥʪʦʚʠʭ ʤʽʢʨʦʙʦʮʝʥʦʟʽʚ 

ʽ, ʟʛʽʜʥʦ ʟ ʜʦʜʘʪʢʦʤ 7 ʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʉʇ 2.1.7.1386-03 çɺʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ è,  ʜʘʥʽ ʟʨʘʟʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ IV ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

ɺʩʽ ʟʨʘʟʢʠ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘ 

ʜʦʩʣʽʜʞʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʝ ʚʠʷʚʣʷʶʪʴ ʛʽʛʽʻʥʽʯʥʦ 

ʟʥʘʯʠʤʠʭ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʥʘ ʚʦʜʥʽ ʪʘ ʛʨʫʥʪʦʚʽ ʪʝʩʪ ʦʙ'ʻʢʪʠ, ʥʽ ʚ 

ʨʦʟʚʝʜʝʥʥʷʭ 1:1 ʥʽ ʚ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʨʦʟʚʝʜʝʥʥʷʭ. ʅʠʟʴʢʘ ʩʪʫʧʽʥʴ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘʢʦʞ ʧʽʜ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʦʢʘʟʥʠʢʘ ʚʦʜʥʦ ʤʽʛʨʘʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʤʘʶʪʴ ʯʝʪʚʝʨʪʠʡ ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʜʦʙʨʝ ʢʦʨʝʣʶʻ ʟ 

ʥʘʷʚʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʦʩʣʽʜʞʝʥʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʪʨʘʜʠʮʽʡʥʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦʾ ʥʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ 

ʘʢʪʠʚʘʮʽʾ, ʥʘʣʝʞʘʪʴ ʜʦ 4 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, ʦʢʨʽʤ ʧʨʦʜʫʢʪʽʚ ʟ ʇɺʍ, ʦʪʨʠʤʘʥʠʭ 

ʪʨʘʜʠʮʽʡʥʦʶ ʧʝʨʝʨʦʙʢʦʶ. ɺʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚ (ʰʣʘʤ) ʙʝʟ ʨʦʟʚʝʜʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʧʽʜʩʫʤʢʦʚʠʤ 

ʽʥʜʝʢʩʦʤ ʥʝʙʝʟʧʝʢʠ ʚʽʜʥʝʩʝʥʦ ʜʦ 3 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ (ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʩʪʝʙʣʘ ʜʦ -

30,3Ñ2,86 % ʪʘ ʢʦʨʝʥʷ ʜʦ -39,92Ñ3,54 %), ʘ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʽ ʩʪʘʜʽʻʶ 

ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ  ʜʦ 4 ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫʪʴ ʬʫʥʜʘʤʝʥʪʦʤ ʽ ʟʘʙʝʟʧʝʯʘʪʴ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʥʦʚʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʤʝʭʘʥʽʯʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ ʇʇɺ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʷʢʠʡ ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ.  

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: [21,34,38-

40,170-177,101,202,370,377,512-533]. 
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ʈʆɿɼɯʃ 5 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɻɯɻɯɭʅɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʋʄʆɺ ʇʈɸʎɯ 

ʆʇɽʈɸʊʆʈɯɺ ʇɽʈɽʈʆɹʂʀ ʇʆʃɯʄɽʈʅʀʍ ʇʆɹʋʊʆɺʀʍ ɺɯɼʍʆɼɯɺ 

ʄɽʍɸʅɯʏʅʀʄ ʄɽʊʆɼʆʄ 

5.1 ɻʽʛʽʻʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʨʦʙʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ (ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ, ʤʠʪʪʷ, ʩʫʰʽʥʥʷ, ʤʝʭʘʥʽʯʥʘ 

ʘʢʪʠʚʘʮʽʷ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ, ʧʘʢʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʚʽʜʚʘʥʪʘʞʝʥʥʷ) 

 

 

ʇʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ 

ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʛʽʛʽʻʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚ'ʷ ʧʝʨʩʦʥʘʣʫ ʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ [514-518]. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʤʝʭʘʥʽʯʥʦʤʫ ʩʧʦʩʦʙʽ. ɺʽʜʦʤʦ, ʱʦ ʤʝʭʘʥʽʯʥʠʡ ʩʧʦʩʽʙ ʧʝʨʝʨʦʙʢʠ ʚʠʟʥʘʥʠʡ 

ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʤ, ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʽʚ. ɼʦ ʪʘʢʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʠʡʰʣʠ ʧʨʦʚʽʜʥʽ ʛʽʛʽʻʥʽʩʪʠ ʽ 

ʧʨʦʬʧʘʪʦʣʦʛʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʫʪʚʦʨʝʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ, 

ʤʫʪʘʛʝʥʥʠʭ ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʽʤʽʯʥʦʾ ʡ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʜʝʩʪʨʫʢʮʽʾ 

ʧʦʣʽʤʝʨʽʚ ʫ ʧʨʦʮʝʩʽ ʾʭ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ. ʄʝʭʘʥʽʯʥʠʡ ʩʧʦʩʽʙ ʧʝʨʝʨʦʙʢʘ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʽʚ, ʥʝ ʚʠʢʣʠʢʘʻ ʾʭ ʭʽʤʽʯʥʫ 

ʜʝʩʪʨʫʢʮʽʶ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʫʪʚʦʨʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ 

ʥʘ ʣʶʜʠʥʫ ʪʘ ʜʦʚʢʽʣʣʷ [155,156,530]. 

ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʚ ʫʤʦʚʘʭ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʥʘ 

ʦʨʛʘʥʽʟʤ ʧʨʘʮʽʚʥʠʢʘ ʚʧʣʠʚʘʻ ʢʦʤʧʣʝʢʩ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ: ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, 

ʟʘʧʠʣʝʥʽʩʪʴ, ʚʽʙʨʘʮʽʷ, ʰʫʤ, ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ, ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ ʽ ʽʥ. 

[288,535]. ʊʦʤʫ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʜʽʡ, 

ʬʘʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʨʦʙʦʯʠʭ ʦʧʝʨʘʮʽʡ ʽ ʪ. ʜ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʽ, ʟʘ ʨʽʚʥʝʤ ʚʧʣʠʚʫ ʥʘ ʧʨʘʮʶʶʯʠʭ, ʩʪʘʜʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ, ʨʦʙʦʯʽ ʤʽʩʮʷ ʽ ʦʙʛʨʫʥʪʫʚʘʪʠ ʨʦʟʨʦʙʢʫ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʙʦʨʦʪʴʙʫ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʽ ʰʢʽʜʣʠʚʠʤʠ 

ʚʠʨʦʙʥʠʯʠʤʠ ʯʠʥʥʥʠʢʘʤʠ [461,463,464]. ɺʽʜʦʤʦ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ 

ʟʦʥʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʘʢʪʠʚʥʦ ʚʩʪʫʧʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʚ ʭʽʤʽʯʥʽ 
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ʨʝʘʢʮʽʾ ʪʘ ʩʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʻʜʥʫʶʯʠʩʴ ʽʟ ʜʽʻʶ ʬʽʟʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʧʽʜʩʠʣʶʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʽʚʥʠʢʘ [288,289,536,537].  

ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʜʞʝʨʝʣ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʻ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʫʯʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʦʯʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʘʣʦʝʬʝʢʪʠʚʥʘ ʚʝʥʪʠʣʷʮʽʷ, ʥʝʜʦʩʪʘʪʥʷ 

ʛʝʨʤʝʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘʛʨʝʛʘʪʥʠʡ ʩʪʘʥ ʩʘʤʠʭ ʧʨʦʜʫʢʪʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ [535-537]. 

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʻ 

ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽʟ ʥʘʩʪʫʧʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʦʧʝʨʘʮʽʡ: 

ʚʠʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʙʠʨʘʥʥʷ ʪʶʢʽʚ, ʤʝʭʘʥʽʯʥʝ ʧʦʜʨʽʙʥʝʥʥʷ ʫ ʚʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʤʦʢʨʘ ʦʯʠʩʪʢʘ, ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʚʽʙʨʦʚʠʩʫʰʫʚʘʥʥʷ, ʤʝʭʘʥʽʯʥʘ 

ʘʢʪʠʚʘʮʽʷ. ɺʩʝ ʘʧʘʨʘʪʥʝ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʻ ʛʝʨʤʝʪʠʯʥʠʤ, ʢʨʽʤ 

ʙʫʥʢʝʨʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʽ ʢʘʥʘʣʫ ʚʠʚʘʥʪʘʞʝʥʥʷ, ʢʦʪʨʠʡ ʦʙʣʘʜʥʘʥʠʡ ʚʘʢʫʫʤʥʠʤ 

ʚʽʜʩʤʦʢʪʫʚʘʯʝʤ ʧʦʚʽʪʨʷ [535]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʚʠʚʯʝʥʦ ʯʠʥʥʠʢʠ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʫʤʦʚ ʧʨʘʮʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʘʟʥʘʯʝʥʽ ʚ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʤʝʪʦʜʠ, ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ, ʩʝʨʪʠʬʽʢʦʚʘʥʽ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʽ ʧʦʚʽʨʝʥʝ ʚʠʧʨʦʙʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ.  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʦ: ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʟʘʧʠʣʝʥʽʩʪʴ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ 

ʟʦʥʠ, ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʭʦʣʦʜʥʠʡ ʽ ʪʝʧʣʠʡ ʧʝʨʽʦʜʠ, ʰʫʤ, ʚʽʙʨʘʮʽʶ, 

ʚʘʞʢʽʩʪʴ ʽ ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ 

ʧʦʣʽʤʝʨʥʽ ʧʣʘʩʪʽʚʮʽ ʟ ʘʢʪʠʚʘʮʽʻʶ ʾʭ ʧʦʚʝʨʭʥʽ. 

 

 

5.1.1 ʄʽʢʨʦʢʣʽʤʘʪ 

 

 

ɺʠʨʦʙʥʠʯʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʦʨʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʪʝʧʣʦʦʙʤʽʥʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʢʦʤʬʦʨʪʥʝ 

ʪʝʧʣʦʚʽʜʯʫʪʪʷ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 



187 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʤʽʨʠ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ ʫ 

ʪʝʧʣʠʡ ʽ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜʠ ʨʦʢʫ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ  ʧʽʣʦʪʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟ 

ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʇʇɺ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʭʦʜʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ 

ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʽʪʨʷ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʨʦʙʥʠʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ 35 Á ʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʽʢʨʦʢʣʽʤʘʪʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ 

ʥʘʚʝʜʝʥʦ ʚ   ʪʘʙʣʠʮʷʭ 5.1 ʽ 5.2. 

 

ʊʘʙʣʠʮʘ 5.1 

ʇʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʨʘʙʦʯʦʾ ʟʦʥʠ ʚ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʥʘ ʨʘʙʦʯʠʭ ʤʽʩʮʷʭ 
 

ʈʦʙʦʯʝ ʤʽʩʮʝ 

ʇʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ 
ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, Áʉ 

ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ, 

% 

ʐʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʧʦʚʽʪʨʷ, 

ʤ/ʩ 
ʦʧʝʨʘʪʦʨʘ 

ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 
18,9Ñ8,2 73,4Ñ9,2 0,6Ñ0,34 3.4 

ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨ 

ʧʦʜʨʽʙʥʝʥʥʷ 
22,9Ñ2,4 68,6Ñ2,8 0,4Ñ0,06 3.1 

ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʘ 
23,1Ñ0,6 58,2Ñ1,3 0,2Ñ0,04 3.1 

ʚʠʚʘʥʪʘʞʫʚʘʯʘ-ʧʘʢʫʚʘʣʴʥʠʢʘ 23,6Ñ0,8 59,4Ñ1,4 0,3Ñ0,13 3.1 

 

ʊʘʢ, ʚ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘ ʨʦʙʦʯʠʭ 

ʤʽʩʮʷʭ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ, ʚʠʚʘʥʪʘʞʫʚʘʯʘ-ʧʘʢʫʚʘʣʴʥʠʢʘ ʽ ʦʧʝʨʘʪʦʨʽʚ ʧʦʜʨʽʙʥʝʥʥʷ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʦʯʘʪʢʫ ʟʤʽʥʠ ʩʪʘʥʦʚʠʣʘ 19 Á ʉ, ʤʘʢʩʠʤʘʣʴʥʘ 22,5 Á 

ʉ. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʯʘʪʢʫ ʟʤʽʥʠ ʩʪʘʥʦʚʠʣʘ 19,3 Ñ 1,3 Á ʉ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ +18 Áʉ. ʋ ʢʽʥʮʽ ʟʤʽʥʠ ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʮʝʭʫ ʩʷʛʘʣʘ 

27,2 Á ʉ, ʤʘʢʩʠʤʘʣʴʥʘ - 29,6 Á ʉ, ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʣʘ 28,4Ñ1,2 Á ʉ (ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ +25 Á ʉ). ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 

26-30 Á ʉ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʨʽʚʥʶʚʘʣʘ 30,2 Ñ 2,2 Á ʉ. ʆʜʥʘʢ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʤʦʛʣʘ ʟʤʽʥʶʚʘʪʠʩʴ ʚʽʜ 

14 Ñ 4,3 Á ʉ ʜʦ 30,2 Ñ 2,2 Á ʉ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. 
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ʊʘʙʣʠʮʘ 5.2 

ʇʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʨʘʙʦʯʦʾ ʟʦʥʠ ʚ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʥʘ ʨʘʙʦʯʠʭ ʤʽʩʮʷʭ 
 

ʈʦʙʦʯʝ ʤʽʩʮʝ 

ʇʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ 
ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 
ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, Áʉ 

ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ, 

% 

ʐʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʧʦʚʽʪʨʷ, 

ʤ/ʩ 

ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 11,7Ñ7,4 53,4Ñ12,3 0,7Ñ0,18 3.4 

ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨ 
ʧʦʜʨʽʙʥʝʥʥʷ 18,2Ñ1,8 63,6Ñ3,1 0,4Ñ0,06 3.1 

ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʘ 

19,8Ñ1,6 54,4Ñ1,6 0,2Ñ0,04 3.1 

ʚʠʚʘʥʪʘʞʫʚʘʯʘ-ʧʘʢʫʚʘʣʴʥʠʢʘ 20,2Ñ1,1 58,4Ñ1,8 0,4Ñ0,2 3.1 

 

ʋ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʜʦʨʽʚʥʶʚʘʣʘ 18,2 Ñ 

1,8 Á ʉ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ -3 Á ʉ ʥʘ ʧʦʯʘʪʢʫ ʟʤʽʥʠ ʽ 20,5 Ñ 

1,4 Á ʉ ʚ ʢʽʥʮʽ ʨʦʙʦʯʦʾ ʟʤʽʥʠ (ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 0 Á ʉ ). 

ʆʜʥʘʢ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 

ʤʦʛʣʘ ʟʤʽʥʶʚʘʪʠʩʴ ʚʽʜ 2  Ñ 2,6  Á ʉ ʜʦ 19,6 Ñ 1,4 Á ʉ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ, ʚ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʤʝʪʦʜʦʤ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʟ ʚʢʣʶʯʝʥʥʷʤ ʩʪʘʜʽʾ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʅʘʡʙʽʣʴʰʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʜʦʧʫʩʪʠʤʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʻʩʪʨʫʚʘʣʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʚ ʭʦʣʦʜʥʠʡ 

(11,7 Ñ 7,4 Á ʉ) ʽ ʪʝʧʣʠʡ (18,9 Ñ 8,2 Á ʉ) ʧʝʨʽʦʜʠ ʨʦʢʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ 

ʽ ʟʘ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʧʦʚʽʪʨʷ (0,7 Ñ 0,18 ʤ / ʩ ʪʘ 0,6 Ñ 0,34 ʤ / ʩ ʚʽʜʧʦʚʽʜʥʦ). ʎʝ 

ʚʠʢʣʠʢʘʥʦ ʽʥʪʝʥʩʠʚʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʘʚʪʦʢʘʨʽ ʧʽʜ ʯʘʩ 

ʧʝʨʝʚʝʟʝʥʥʷ ʪʶʢʽʚ ʽʟ ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʟʽ ʩʢʣʘʜʫ ʚ ʮʝʭ, ʘ ʪʘʢʦʞ 

ʚʽʜʩʫʪʥʽʩʪʶ ʦʧʘʣʝʥʥʷ ʚ ʩʢʣʘʜʩʴʢʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. ʈʦʙʦʪʫ ʦʧʝʨʘʪʦʨʘ 

ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 3.4. ɺʩʽ ʽʥʰʽ ʨʦʙʦʯʽ ʤʽʩʮʷ  

ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 3.1 [289,535,537]. 

ʊʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʥʘʛʨʽʪʠʭ ʧʦʚʝʨʭʦʥʴ ʦʙʣʘʜʥʘʥʥʷ ʚ ʨʽʟʥʽ 

ʧʝʨʽʦʜʠ ʨʦʢʫ ʩʪʘʥʦʚʠʣʦ ʚʽʜ 65 ɺʪ / ʤ2 ʜʦ 135 ɺʪ / ʤ2 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʦʧʝʨʘʪʦʨʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜ 90 ɺʪ / ʤ2 ʜʦ 135 ɺʪ / ʤ2, ʧʨʦʪʝ ʚʦʥʠ ʥʦʩʷʪʴ 

ʪʠʤʯʘʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʚʣʠʚʫ, ʣʠʰʝ ʧʽʜ ʯʘʩ ʦʙʭʦʜʫ ʫʩʪʘʪʢʫʚʘʥʥʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʢʨʦʢʣʽʤʘʪ ʥʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʻ ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʤ [537]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʅʽʇ 

çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ  ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫè, ʟʘʪʚʝʨʜʞʝʥʠʭ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ ʚʽʜ 

08.04.2014 ̄  248 [474], ʫʤʦʚʠ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʭʫ ʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʘʣʝʞʘʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 3.1, 

ʦʜʥʘʢ ʨʦʙʦʯʝ ʤʽʩʮʝ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʫʤʦʚʚ 

ʧʨʘʮʽ 3.4. ʇʽʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʽʡ 

ʟʦʥʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʽʤʝʨʽʚ ʽʟ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʫʤʦʚʠ ʧʨʘʮʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʤʬʦʨʪʥʠʤ. 

 

 

5.1.2 ʆʩʚʽʪʣʝʥʥʷ 

 

 

ʆʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʫʤʦʚʠ ʨʦʙʦʪʠ ʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʻ ʜʦʩʪʘʪʥʻ, ʨʽʚʥʦʤʽʨʥʝ ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ  ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. 

ɺʠʚʯʝʥʥʷ ʨʽʚʥʽʚ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʫʩʽʭ ʧʨʦʬʝʩʽʡʥʠʭ ʛʨʫʧ 

ʧʨʦʚʝʜʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʫ ʟʦʨʦʚʠʭ ʨʦʙʽʪ. ɺʽʜʧʦʚʽʜʥʦ ɼɹʅ ɺ.2.5-28-2006 

çɯʥʞʝʥʝʨʥʝ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ. ʇʨʠʨʦʜʥʝ ʪʘ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷè [438] 

ʨʦʙʦʪʫ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʝʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ, ʚʠʚʘʥʪʘʞʫʚʘʯʘ-ʧʘʢʫʚʘʣʴʥʠʢʘ ʪʘ 

ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʨʦʟʨʷʜʫ ʤʘʣʦʾ ʪʦʯʥʦʩʪʽ VIIIa, 

ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʨʷʜʫ ʩʝʨʝʜʥʴʦʾ ʪʦʯʥʦʩʪʽ (IVʙ). 

ʃʽʥʽʷ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʦʙʣʘʜʥʘʥʘ ʚ ʘʥʛʘʨʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʚ ʷʢʦʤʫ ʚʽʜʩʫʪʥʻ ʧʨʠʨʦʜʥʻ ʦʩʚʽʪʣʝʥʥʷ. 

ɼʣʷ ʟʘʛʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʚʽʪʣʦʜʽʦʜʥʽ ʣʘʤʧʠ ʽʟ ʪʝʧʣʠʤ ʩʧʝʢʪʨʦʤ. ɼʣʷ ʤʽʩʮʝʚʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʪʝʞ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʚʽʪʣʦʜʽʦʜʥʽ ʣʘʤʧʠ. ɺʠʩʦʪʘ ʧʽʜʚʽʩʫ ʣʘʤʧ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 6 ʜʦ 10 ʤ, 

ʩʚʽʪʠʣʴʥʠʢʽʚ ʤʽʩʮʝʚʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2020 ʜʦ 800 ʩʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʨʽʚʥʽʚ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘʚʝʜʝʥʦʚ ʪʘʙʣʠʮʽ 5.3. 

http://zakon.pedrada.com.ua/regulations/1521/8459/10275/469673/
http://zakon.pedrada.com.ua/regulations/1521/8459/10275/469673/
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ʊʘʙʣʠʮʘ 5.3  

ʈʽʚʥʽ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʨʘʙʦʯʠʭ ʤʽʩʮʷʭ 

ʈʦʙʦʯʝ ʤʽʩʮʝ 
ʂʣʘʩ ʪʦʯʥʦʩʪʽ 
ʟʦʨʦʚʦʾ ʨʦʙʦʪʠ 

ʉʝʨʝʜʥʽʡ 
ʨʽʚʝʥʴ 

ʦʩʚʽʪʣʝʥʥʷ, ʣʢ 

ʅʝʦʙʭʽʜʥʠʡ 
ʨʽʚʝʥʴ 

ʦʩʚʽʪʣʝʥʥʷ, ʣʢ 

ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ VIIIa 292,2Ñ72,6 200 

ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʜʨʦʙʠʣʴʥʠʢʘ 
ʧʨʦʭʦʜʫ 

VIIIa 
364,2Ñ12,6 
338,6Ñ11,4 

200 

ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʘ 
ʧʨʦʭʦʜʫ 

ɯVʙ 
380,4Ñ14,6 
309,4Ñ12,8 

300 

ʚʠʚʘʥʪʘʞʫʚʘʯʘ-ʧʘʢʫʚʘʣʴʥʠʢʘ 
ʧʨʦʭʦʜʫ  

VIIIa 
332,6Ñ13,8 
316,8Ñ12,6 

200 

 

ʋ ʧʨʦʮʝʩʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣ̔ʤʝʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʝʥʴ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘ 

ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʻ ʜʦʩʪʘʪʥʽʤ. ʆʜʥʘʢ, ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʚʠʨʦʙʥʠʯʘ ʣʽʥʽʷ ʦʙʣʘʜʥʘʥʘ ʚ ʘʥʛʘʨʽ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ, ʘ ʧʨʠʨʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ ʥʘ 

ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚʽʜʩʫʪʥʽʻ, ʪʦʤʫ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ - ʰʢʽʜʣʠʚʠʡ 3.2. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʯʝʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʜʦʣʽʢ ʜʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʽʮʠʪʫ ʚʽʪʘʤʽʥʫ D, ʱʦ ʧʨʦʚʦʢʫʻ 

ʚʠʥʠʢʥʝʥʥʷ ʮʽʣʦʛʦ ʩʧʝʢʪʨʫ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ ʘʥʦʤʘʣʴʥʫ ʢʨʠʭʢʽʩʪʴ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʥʘʩʣʽʜʦʢ ʥʝʩʪʘʯʽ ʢʘʣʴʮʽʶ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠʨʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ ʽ ʨʦʙʦʪʫ ʝʥʜʦʢʨʠʥʥʦʾ ʽ ʛʦʨʤʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤ. ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠʨʦʜʥʝ ʦʩʚʽʪʣʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʠʡ  ʥʝʚʽʟʫʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʰʽ 

ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ɼʝʥʥʝ ʩʚʽʪʣʦ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʮʠʨʢʘʜʥʠʭ ʛʦʜʠʥ 

ʣʶʜʠʥʠ, ʢʦʪʨʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʢʨʦʚʦʦʙʽʛʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙʤʽʥ 

ʨʝʯʦʚʠʥ ʽ ʢʦʥʪʨʦʣʶʶʪʴ ʨʽʚʝʥʴ ʛʦʨʤʦʥʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. 

ʅʝʜʦʩʪʘʯʘ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚ'ʷ, 

ʩʘʤʦʧʦʯʫʪʪʷ, ʧʠʣʴʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʩʥʫ ʣʶʜʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʝʥʥʝ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʚʠʱʫʻ ʷʢ ʨʦʟʫʤʦʚʫ, ʪʘʢ ʽ ʬʽʟʠʯʥʫ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ ʟʥʠʞʫʻ ʘʛʨʝʩʠʚʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʧʨʘʮʽʚʥʠʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʙʘʣʘʥʩʦʚʘʥʝ ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ 16 % ʜʦ 32 % [535,537] 
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5.1.3 ʐʫʤ, ʚʽʙʨʘʮʽʷ 

 

 

ɺʠʨʦʙʥʠʯʠʡ ʰʫʤ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʛʝʥʝʨʫʻʪʴʩʷ 

ʦʙʣʘʜʥʘʥʥʷʤ ʧʝʨʝʨʦʙʢʠ, ʥʘʚʘʥʪʘʞʫʚʘʯʝʤ ʽ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʐʫʤ, ʷʢʠʡ ʨʝʻʩʪʨʫʻʪʴʩʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ, ʧʝʨʝʚʘʞʥʦ, ʧʦʩʪʽʡʥʠʡ, ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ, ʡʦʛʦ ʨʽʚʥʽ 

ʟʘʣʝʞʘʣʠ ʚʽʜ ʚʠʜʫ ʦʙʣʘʜʥʘʥʥʷ. ʅʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚʽʜʟʥʘʯʘʣʠʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʟʚʫʢʫ (ʪʘʙʣ. 5.4) ʟʛʽʜʥʦ ɼʉʅ 3.3.037.99 [470].  

ɯʟ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘʙʣ. 5.4 ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʧʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʜʣʷ 

ʨʦʙʦʯʦʾ ʟʦʥʠ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʨʽʚʝʥʴ ʟʚʫʢʫ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 84 ʜɹɸ ʜʦ 

94 ʜɹɸ (ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 14 ʜɹɸ), ʜʨʦʙʠʣʴʥʠʢʘ ʚʽʜ 86 ʜɹɸ ʜʦ 93 ʜɹɸ 

(ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 13 ʜɹɸ), ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ - ʚʽʜ 87 ʜɹɸ ʜʦ 95 ʜɹɸ 

(ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 15 ʜɹɸ), ʦʧʝʨʘʪʦʨʘ ʧʨʦʮʝʩʫ ʚʽʜ 82 ʜɹɸ ʜʦ 91 ʜɹɸ 

(ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 11 ʜɹɸ), ʚʠʚʘʥʪʘʞʫʚʘʯʘ-ʧʘʢʫʚʘʣʴʥʠʢʘ ʚʽʜ 86 ʜɹɸ ʜʦ 91 ʜɹɸ 

(ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 11 ʜɹɸ). ʇʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ 

ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʬʽʢʩʫʚʘʣʠ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʚʽʜ 63 ɻʮ ʜʦ 8000 ɻʮ. ʋ 

ʧʽʜʩʫʤʢʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʚʩʽʭ ʝʪʘʧʽʚ 

ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ, ʟ ʧʦʟʠʮʽʡ 

ʦʮʽʥʢʠ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʰʢʽʜʣʠʚʠʡ 3.2 [474]. 

ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʟʘʛʘʣʴʥʘ ʚʽʙʨʘʮʽʷ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ - ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ ʜʦʧʫʩʪʠʤʠʡ 2. 

ɺʽʜʦʤʦ, ʱʦ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ ʦʜʥʦʯʘʩʥʦ ʟʘʛʘʣʴʥʦʾ ʚʽʙʨʘʮʽʾ 

ʽ ʰʫʤʫ ʤʦʞʝ ʩʧʨʦʚʦʢʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʪʦʥʽʾ, ʧʨʠʛʣʫʭʦʚʘʪʽʩʪʴ, ʨʦʟʣʘʜʠ 

ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʟʣʦʷʢʽʩʥʽ ʫʪʚʦʨʝʥʥʷ, ʨʦʟʣʘʜ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 

ʘʧʘʨʘʪʫ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ ʽ ʪ.ʜ. ʗʢʱʦ ʞ ʽʥʪʝʥʩʠʚʥʠʡ ʰʫʤ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʥʝʨʚʦʚʦ-ʝʤʦʮʽʡʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ, ʪʦ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʘʨʪʝʨʽʘʣʴʥʫ ʛʽʧʝʨʪʝʥʟʽʶ [538].  

ʂʨʽʤ ʪʦʛʦ, ʫ ʦʩʽʙ, ʷʢʽ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʰʫʤʫ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ 

ʧʦʨʫʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʽ ʦʙʤʽʥʫ ʜʝʷʢʠʭ ʨʝʯʦʚʠʥ [539] 
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ʊʘʙʣʠʮʷ 5.4 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʤʽʥʠ ʟʚʫʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʇʇɺ 
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ʦ
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ʢ
ʠ
 
ʟ
ʘ
ʤ
ʽ
ʨ
ʫ

 

ʄʽʩʮʝ 
ʚʠʤʽʨʶʚʘʥʥʷ 

ʍʘʨʘʢʪʝʨ ʰʫʤʫ 
ʈʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ ʜɹ ʚ ʦʢʪʘʚʥʠʭ ʩʤʫʛʘʭ ʟ 
ʩʝʨʝʜʥʴʦʛʝʦʤʝʪʨʠʯʥʠʤʠ ʯʘʩʪʦʪʘʤʠ, ɻʮ 

ʈʽʚʝʥʴ 
ʟʚʫʢʫ, ʚ 
ʜɹɸ 

ʅʦʨʤʘʪʠʚʥʽ ʨʽʚʥʽ 
ʰʫʤʫ ʪʘ ʝʢʚʽʚʘ-
ʣʝʥʪʥʽ ʨʽʚʥʽ 
ʰʫʤʫ, ʜɹɸ, 
ʜɹɸʝʢʚ. 

ʇʝʨʝʚʠʱʝ-
ʥʥʷ ɻɼʈ, 
ʜɹɸ ɿʘ ʩʧʝʢʪʨʦʤ 

ɿʘ ʯʘʩʦʚʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 31,5 63 125 250 500 1000 2000 4000 8000 

ʰʠʨ.ʩʤʫʛ. ʧʦʩʪʽʡʥʠʡ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ʈʦʙʦʯʘ ʟʦʥʘ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ 87 ʜɹɸ ʜʦ 95 ʜɹɸ (ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 15 ʜɹɸ) 

1 ʈʦʙʦʯʝ ʤʽʩʮʝ + + 

98 95 95 92 89 88 85 82 88 95 

80 

ʅʘ 15 

93 94 92 90 87 74 67 66 57 92 ʅʘ 12 

93 96 92 90 87 75 67 66 57 90 ʅʘ 10 

2 ʇʨʦʭʦʜʠ + + 

89 90 92 87 81 76 77 77 77 86 

80 

ʅʘ 6 

90 91 94 88 81 76 77 76 75 87 ʅʘ 7 

89 90 92 87 82 76 77 76 75 87 ʅʘ 7 

ʈʦʙʦʯʘ ʟʦʥʘ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 84 ʜɹɸ ʜʦ 94 ʜɹɸ (ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 14 ʜɹɸ), 

1 ʈʦʙʦʯʝ ʤʽʩʮʝ + + 

98 97 95 92 89 88 88 86 88 94 

80 

Ha 14 

99 97 94 92 88 88 86 82 88 92 Ha 12 

98 97 94 92 88 88 86 82 88 90 ʅʘ 10 

2 ʇʨʦʭʦʜʠ + + 

82 80 78 77 72 78 75 66 60 85 

80 

ʅʘ 5 

82 80 77 78 72 68 66 64 60 84 ʅʘ 4 

82 80 77 78 73 68 65 64 60 85 ʅʘ 5 

ʈʦʙʦʯʘ ʟʦʥʘ ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ 86 ʜɹɸ ʜʦ 93 ʜɹɸ (ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 13 ʜɹɸ) 

1 ʈʦʙʦʯʝ ʤʽʩʮʝ + + 

97 96 94 92 89 89 88 86 88 93 

80 

Ha13 

98 97 95 92 90 88 88 86 87 93 Ha 13 

93 96 94 90 87 75 78 77 77 91 ʅʘ 11 

2 ʇʨʦʭʦʜʠ + + 

90 92 94 88 81 76 77 77 77 87 

80 

ʅʘ 7 

90 91 94 88 81 76 77 76 75 87 ʅʘ 7 

89 90 92 88 81 76 77 76 75 86 ʅʘ 6 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.4 

 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

ʈʦʙʦʯʘ ʟʦʥʘ ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʨʦʮʝʩʫ ʚʽʜ 82 ʜɹɸ ʜʦ 91 ʜɹɸ (ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 11 ʜɹɸ) 

1 ʈʦʙʦʯʝ ʤʽʩʮʝ + + 

93 94 92 90 87 74 67 66 57 91 

80 

ʅʘ 11 

99 94 94 92 88 88 86 82 88 90 ʅʘ 10 

98 94 94 92 88 88 86 82 88 90 ʅʘ 10 

2 ʇʨʦʭʦʜʠ + + 

82 80 78 72 81 78 66 64 60 82 

80 

ʅʘ 2 

81 80 77 73 80 78 64 62 60 83 ʅʘ 3 

81 80 77 73 81 70 64 64 61 84 ʅʘ 4 

ʈʦʙʦʯʘ ʟʦʥʘ ʦʧʝʨʘʪʦʨʘ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʽʜ 86 ʜɹɸ ʜʦ 91 ʜɹɸ (ʧʝʨʝʚʠʱʝʥʥʷ ʜʦ 11 ʜɹɸ) 

1 ʈʦʙʦʯʝ ʤʽʩʮʝ + + 
93 94 92 90 87 74 67 66 57 91 

80 
Ha 11 

93 92 92 90 87 74 67 66 57 91 Ha 11 

93 92 92 90 87 75 67 66 57 90 ʅʘ 10 

2 ʇʨʦʭʦʜʠ + + 

90 92 94 88 81 76 77 77 77 87 

80 

ʅʘ 7 

90 91 94 88 81 76 77 76 75 86 ʅʘ 6 

89 90 92 88 82 76 77 76 75 86 ʅʘ 6 
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5.1.4 ʍʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ 

 

 

ʉʪʘʥ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ, ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ. ʇʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʽʚ ʧʨʦʭʦʜʠʪʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʛʦ ʤʝʪʦʜʫ ʧʝʨʝʨʦʙʢʠ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʠʜʽʣʝʥʥʷ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʟʘʣʠʰʢʦʚʽ 

ʤʦʥʦʤʝʨʠ, ʧʨʦʜʫʢʪʠ ʪʝʨʤʦʜʝʩʪʨʫʢʮʽʾ ʽ ʜʝʷʢʽ ʜʦʙʘʚʢʠ. ʗʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʧʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʶʪʴʩʷ, ʥʝ ʟʘʚʞʜʠ ʚʽʜʦʤʠʡ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʣʽʜ ʤʘʪʠ 

ʥʘ ʫʚʘʟʽ, ʱʦ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʢʦʤʧʣʝʢʩʫ ʨʝʯʦʚʠʥ ʤʦʞʝ 

ʚʠʷʚʠʪʠʩʷ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʜʽʷ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʧʦʣʽʤʝʨʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ, ʢʨʽʤ ʣʝʪʢʠʭ ʧʨʦʜʫʢʪʽʚ, ʤʦʞʣʠʚʝ ʚʠʜʽʣʝʥʥʷ 

ʧʠʣʫ ʟʙʽʨʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʷʢ ʩʘʤ ʧʦʣʽʤʝʨ, ʪʘʢ ʽ ʥʘʧʦʚʥʶʚʘʯʽ (ʢʨʝʡʜʘ, 

ʢʘʦʣʽʥ, ʩʢʣʦʚʦʣʦʢʥʦ ʪʘ ʽʥ.), ʩʪʘʙʽʣʽʟʘʪʦʨʠ (ʩʧʦʣʫʢʠ ʩʚʠʥʮʶ, ʢʘʜʤʽʶ) ʪʘ ʽʥʰʽ 

ʩʢʣʘʜʦʚʽ. ʊʘʢʠʡ ʧʠʣ ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʜʠʩʧʝʨʩʥʦʩʪʽ 

(ʜʦ 70-80 % ʯʘʩʪʦʢ ʽʟ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʠʤ ʟʘ 5 ʤʤ), ʮʝ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɸʥʘʣʽʟ ʩʫʤʽʰʝʡ ʧʦʣʽʤʝʨʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʥʠʭ ʧʝʨʝʚʘʞʘʶʪʴ: ʧʦʣʽʚʽʥʽʣʭʣʦ-

ʨʠʜʠ, ʧʦʣʽʝʪʠʣʝʥ ʥʠʟʴʢʦʛʦ, ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪ, ʧʦʣʽʩʪʠʨʦʣ, 

ʩʦʧʦʣʽʤʝʨʠ ʧʦʣʽʩʪʠʨʦʣʫ, ʧʦʣʽʧʨʦʧʽʣʝʥ ʽ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʰʠʭ ʧʦʣʽʤʝʨʽʚ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʛʽʛʽʻʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʦʚ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʤʝʭʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.5. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʦʙʦʯʠʭ ʟʦʥ ʧʨʦʚʝʜʝʥʦ ʽʟ ʟʘʚʘʥʪʘʞʝʥʽʩʪʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʇʇɺ ʚʽʜ 70 % ʜʦ 80 %. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰʫ ʟʘʧʠʣʝʥʽʩʪʴ 

ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʦʧʝʨʘʮʽʡ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɯʟ ʘʥʘʣʽʟʫ ʪʘʙʣ. 5.5 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʞʦʜʥʽʡ ʽʟ 349 ʧʨʦʙ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ 

ʟʦʥʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ɻɼʂ ʟʘ ʚʤʽʩʪʦʤ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. 
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ʊʘʙʣʠʮʷ 5.5 

ʂʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʫʤʧʦʣʽʤʝʨʽʚ ʟʽ ʩʪʘʜʽʻʶ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ (mʘʭ ʟʥʘʯʝʥʥʷ) 

ʅʘʟʚʘ ʟʘʙʨʫʜʥʶʶʯʦʾ 
ʨʝʯʦʚʠʥʠ 

ɻɼʂ, 
ʤʛ/ʤ3 

ʂʣʘʩ 
ʥʝʙʝʟʧʝʢʠ 

ʉʝʨʝʜʥʴʦʟʤʽʥʥʘ 
ʢʦʥʮʝʥʪʨʘʮʽʷ, 
ʤʛ/ʤ3 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ 
ʚʠʤʽʨʶʚʘʥʥʷ 

ʌʦʨʤʘʣʴʜʝʛʽʜ 0,5 2 ʥʝ ʚʳʷʚʣʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ɸʮʝʪʘʣʴʜʝʛʽʜ  5 3 0,12 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ɸʤʽʘʢ 20 4 0,38 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʆʮʪʦʚʘ ʢʠʩʣʦʪʘ  5 3 2,58 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʄʫʨʘʰʠʥʘ ʢʠʩʣʦʪʘ 1 2 0,46 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 20 4 8,26 ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʄʝʪʠʣʤʝʪʘʢʨʠʣʘʪ  10 3 1,64 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ɽʪʠʣʝʥ 50 4 2,37 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʇʨʦʧʽʣʝʥ 100 4 0,78 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʆʢʩʠʜ ʝʪʠʣʝʥʫ 1 2 ʥʝ ʚʠʷʚʣʝʥʦ ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʉʪʠʨʦʣ  5 3 ʩʣʽʜʠ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ɹʝʥʟʦʣ 5 2 ʥʝ ʚʠʷʚʣʝʥʦ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ɹʝʥʟʘʣʴʜʝʛʽʜ 5 3 ʥʝ ʚʠʷʚʣʝʥʦ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʊʦʣʫʦʣ  50 3 ʥʝ ʚʠʷʚʣʝʥʦ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ʌʝʥʦʣ 0,3 2 ʩʣʽʜʠ 
ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ, 
ʬʦʪʦʤʝʪʨʠʯʥʠʡ 

ɽʪʠʣʙʝʥʟʦʣ 50 3 ʥʝ ʚʠʷʚʣʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʇʦʣʽʝʪʠʣʝʥ ʧʠʣ 10 4 11,67 ʚʘʛʦʚʠʡ 

ʇʦʣʽʧʨʦʧʽʣʝʥ ʧʠʣ 10 4 12,45 ʚʘʛʦʚʠʡ 

ʇʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪ 
ʧʠʣ 

10 4 17,35 ʚʘʛʦʚʠʡ 

ʇʦʣʽʚʽʥʠʣʭʣʦʨʠʜ ʧʠʣ 6 3 8,12 ʚʘʛʦʚʠʡ 

ʇʦʣʽʩʪʠʨʦʣ ʧʠʣ 10 4 5,84 ʚʘʛʦʚʠʡ 

ʇʦʣʽʘʤʽʜ ʧʠʣ 10 4 1,64 ʚʘʛʦʚʠʡ 

 

ʋ 47 ʧʨʦʙʘʭ (12 %) ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʟʘʧʠʣʝʥʽʩʪʶ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ 

ʟʦʥʠ. ɺʩʽ ʧʨʦʙʠ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʥʘʯʝʥʴ ʥʦʨʤ ɻɼʂ ʚʽʜʽʙʨʘʥʽ ʚ ʤʽʩʮʷʭ 

ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʽ ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʟ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʽ ʩʧʨʦʙʠ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʦʪʨʠʤʘʥʽ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ ʚ ʪʨʘʚʥʽ ʤʽʩʷʮʽ ʽ ʣʠʧʥʝʚʦ-ʩʝʨʧʥʝʚʠʡ ʧʝʨʽʦʜ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʘʭ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʠʩʫʪʥʽʡ ʢʦʤʧʣʝʢʩ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ 2-4 ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʽʟʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʬʽʟʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʤʽʢʨʦʢʣʽʤʘʪ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʰʫʤ) ʽ ʚʘʞʢʽʩʪʶ ʪʘ ʥʘʧʨʫʞʝʥʽʩʪʶ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 
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ɺʽʜʦʤʦ, ʱʦ ʧʦʣʽʤʝʨʥʠʡ ʧʠʣ ʥʘʣʝʞʠʪʴ ʜʦ ʨʝʯʦʚʠʥ ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ, ʢʦʪʨʽ ʻ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ, 

ʚʠʢʣʘʜʝʥʦʾ ʚ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ɯ 3.3.6.-2006 çɯʥʩʪʨʫʢʮʽʷ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʠʭ ʪʝʨʤʽʥʽʚ ʨʦʙʦʪʠ ʧʨʘʮʶʶʯʠʭ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭè [540], ʥʘʤʠ 

ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ 

ʨʟ̔ʥʠʭ ʩʪʘʜʽʷʭ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʇ ʇɺ. ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʴʦʟʤʽʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʧʝʨʝʚʠʱʫʚʘʣʠ ɻɼʂ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚ 12 % ʚʠʧʘʜʢʽʚ ʟʘ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ ɻɼʂʩʟ 

ʚʽʜ 6 ʤʛ / ʤ3 ʜʦ 10 ʤʛ / ʤ3 (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʠʣʝʫʪʚʦʨʶʶʯʦʾ ʨʝʯʦʚʠʥʠ). 

ʇʠʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘ ʨʦʟʨʘʭʦʚʫʚʘʣʦʩʴ, 

ʚʠʭʦʜʷʯʠ ʟ ʬʘʢʪʠʯʥʠʭ ʩʝʨʝʜʥʴʦʟʤʽʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʠʣʫ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ 

ʟʦʥʠ, ʦʙʩʷʛʫ ʣʝʛʝʥʝʚʦʾ ʚʝʥʪʠʣʷʮʽʾ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʘʞʢʦʩʪʽ ʧʨʘʮʽ ʩʪʘʥʦʚʠʣʦ 

ʚʽʜ 4 ʤ3 ʜʦ 7 ʤ3 ʟʘ ʟʤʽʥʫ) ʽ ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʪʘʢʪʫ ʟ ʧʠʣʦʤ.  

ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʟʤʽʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘ 

ʧʦʣʽʤʝʨʥʠʤ ʧʠʣʦʤ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɻɼʂʩʟ, ʩʢʣʘʣʦ 1,74 ʨʘʟʠ. ʊʘʢʠʡ ʨʽʚʝʥʴ 

ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʨʝʻʩʪʨʫʚʘʣʠ ʜʣʷ ʧʠʣʫ ʇɽʊʌ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʦʧʝʨʘʪʦʨʘ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ. ʊʘʢʦʞ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʨʦʟʙʠʨʘʯʘ 

ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ 

ʇɺʍ, ʱʦ ʩʢʣʘʣʦ 1,35 ʨʘʟʠ (ʪʘʙʣ. 5.6).  

ʊʘʙʣʠʮʷ 5.6 

ʈʽʚʥʽ ʟʘʧʠʣʝʥʦʩʪʽ ʧʦʚʽʪʨʷ ʨʦʙʦʯʠʭ ʟʦʥ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʂʦʥʮʝʥʪʨʘʮʽʷ (ʤʛ/ʤ3) 

ʈʦʙʦʯʝ ʤʽʩʮʝ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 3,76 Ñ 1,7 

ʈʦʙʦʯʝ ʤʽʩʮʝ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʥʥʷ 11,28 Ñ 3,1 

ʈʦʙʦʯʝ ʤʽʩʮʝ ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 2,63 Ñ 1,2 

ʈʦʙʦʯʝ ʤʽʩʮʝ ʦʧʝʨʘʪʦʨʘ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ 17,3 Ñ 0,8 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʦʜʘʪʢʫ 1 ʉʅʽʇ çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫè ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʠʣʦʚʦʾ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 1,74 ʨʘʟʠ ʜʣʷ ʬʽʙʨʦʛʝʥʥʦʛʦ ʧʠʣʫ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 3.1. 
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5.1.5 ɺʘʞʢʽʩʪʴ ʽ ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

 

ʇʨʦʬʝʩʽʡʥʽ ʛʨʫʧʠ: ʦʧʝʨʘʪʦʨ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ, ʨʦʟʙʠʨʘʯ ʪʶʢʽʚ, 

ʦʧʝʨʘʪʦʨ ʧʦʜʨʽʙʥʝʥʥʷ, ʦʧʝʨʘʪʦʨ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ, ʦʧʝʨʘʪʦʨ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ,- ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤ ʟʤʽʩʪʦʤ ʨʦʙʦʯʠʭ ʦʧʝʨʘʮʽʡ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʘ ʫʤʦʚʘʤʠ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʉʅʽʇ çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫè [474] (ʜʦʜ. 15, 16, 17) ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʻ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ, ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʦʧʝʨʘʪʦʨʘ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ, 

ʱʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ, ʤʘʩʘ ʷʢʦʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʭʫ ʚʽʜ 0,08 

ʢʛ ʜʦ 12 ʢʛ. ʉʫʤʘʨʥʘ ʤʘʩʘ ʚʘʥʪʘʞʫ ʟ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ, ʢʦʪʨʠʡ ʧʝʨʝʤʽʱʫʶʪʴ 

ʱʦʛʦʜʠʥʠ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 130 ʜʦ 194 ʢʛ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʫʚʘʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʨʦʙʦʪʫ ʚʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʮʝʩʫ 

ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʜʦ ʢʣʘʩʫ 1 - ʦʧʪʠʤʘʣʴʥʠʡ. 

ʉʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ ʟʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷʭ 

ʜʣʷ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʡ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʩʢʣʘʜʘʶʪʴ 

ʚʽʜ 22000 ʨʫʭʽʚ ʜʦ 29000 ʨʫʭʽʚ ʟʘ ʟʤʽʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʪʘʢʽ ʚʠʜʠ ʨʦʙʽʪ 

ʜʦ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 3.1. ɿʘ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʦʧʝʨʘʪʦʨʠ ʚʠʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ 2 ʪʘ ʢʣʘʩʫ 1 ʚʽʜʧʦʚʽʜʥʦ. 

ɺʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʟʤʽʥʫ ʧʽʜ ʯʘʩ ʫʪʨʠʤʘʥʥʷ ʚʘʥʪʘʞʫ 

ʜʚʦʤʘ ʨʫʢʘʤʠ ʚʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʢʨʽʤ ʦʧʝʨʘʪʦʨʘ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ, 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 23000 ʢʛ/ʩ ʜʦ 32000 ʢʛ/ʩ (ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 1). ɼʣʷ ʦʧʝʨʘʪʦʨʘ 

ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʚʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʘʻ ʚʽʜ 

48000 ʢʛ/ʩ ʜʦ 63000 ʢʛ/ʩ (ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 2). 

ʇʝʨʝʚʘʞʥʦ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʧʦʟʽ çʩʪʦʷʯʠè. ʏʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʚʠʤʫʰʝʥʽʡ ʧʦʟʽ ʚʠʟʥʘʯʘʚʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʭʨʦʥʦʤʝʪʨʘʞʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʩʪʘʥʦʚʠʚ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʾ ʛʨʫʧʠ, ʚʽʜ 25 % ʜʦ 90 %. ʈʦʙʦʪʘ ʦʧʝʨʘʪʦʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʨʦʙʦʯʽʡ ʧʦʟʽ çʩʠʜʷʯʠ-

ʩʪʦʷʯʠè. ɿʘ ʟʤʽʥʫ ʧʨʘʮʽʚʥʠʢʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ 

ʇʇɺ ʟʜʽʡʩʥʶʶʪʴ ʚʽʜ 90 ʜʦ 480 ʥʘʭʠʣʽʚ ʪʫʣʫʙʦʤ. 
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ʇʝʨʝʤʽʱʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʚʠʟʥʘʯʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʦʢʦʤʽʨʘ, ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʽʜ ʯʘʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʦʧʝʨʘʪʦʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʟʘ ʟʤʽʥʫ ʧʨʦʭʦʜʷʪʴ ʚʽʜ 6 ʢʤ ʜʦ 8 ʢʤ, ʨʦʟʙʠʨʘʯ ʪʶʢʽʚ, 

ʦʧʝʨʘʪʦʨʠ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ - ʚʽʜ 2,7 ʢʤ ʜʦ 3,8 ʢʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʛʨʫʧ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʷʭ (5.7-5.14). 

ʊʘʙʣʠʮʷ 5.7 

ʆʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʂʣʘʩʠ ʫʤʦʚ 

ʧʨʘʮʽ 

1 ɿʘʛʘʣʴʥʽ ʝʥʝʨʛʦʟʘʪʨʘʪʠ ʦʨʛʘʥʽʟʤʫ, ɺʪ ʜʦ 290 2 

1.1 
ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 

ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ, ʪʫʣʫʙʘ, ʥʽʛ): 
ʜʦ 44 000 (90) 2 

2 
ʄʘʩʘ ʚʘʥʪʘʞʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʽʜʽʡ-

ʤʘʻʪʴʩʷ ʪʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʨʫʯʥʫ, ʢʛ: 
ʜʦ 15 1 

3 ʉʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ (ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ) 

3.1 
ʇʨʠ ʣʦʢʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 

ʫʯʘʩʪʶ ʤôʷʟʽʚ ʢʠʩʪʝʡ ʪʘ ʧʘʣʴʮʽʚ ʨʫʢ) 
ʜʦ 60 000 3.1 

3.2 

ʇʨʠ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʧʝʨʝʚʘʞʥʦʶ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ 

ʪʘ ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ) 

ʜʦ 30 000 3.1 

4 ɺʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʟʤʽʥʫ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʚʘʥʪʘʞʫ, ʜʦʢʣʘʜʘʥʥʽ ʟʫʩʠʣʴ, ʢʛ/ʩ 

4.1 ʆʜʥʽʻʶ ʨʫʢʦʶ: ʜʦ 18 000 1 

4.2 ɼʚʦʤʘ ʨʫʢʘʤʠ: ʜʦ 36 000 1 

4.3 ɿʘ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʪʫʣʫʙʘ ʪʘ ʥʽʛ: ʜʦ 43 000 1 

5 ʈʦʙʦʯʘ ʧʦʟʘ 

ʧʝʨʽʦʜʠʯʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʝʟʨʫʯʥʽʡ 

ʪʘ/ʘʙʦ ʬʽʢʩʦʚʘʥʽʡ ʧʦʟʽ ʚʽʜ 25% ʜʦ 

50% ʯʘʩʫ ʟʤʽʥʠ; ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʚʠʤʫʰʝʥʽʡ ʧʦʟʽ (ʥʘʚʧʦʯʽʧʢʠ, ʥʘ 

ʢʦʣʽʥʘʭ ʪʦʱʦ) ʚʽʜ 10 % ʜʦ 25 % ʯʘʩʫ 

ʟʤʽʥʠ; ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʦʟʽ çʩʪʦʷʯʠè 

ʚʽʜ 60% ʜʦ 80% ʯʘʩʫ ʟʤʽʥʠ 

3.1 

6 
ʅʘʭʠʣʠ ʪʫʣʫʙʘ (ʚʠʤʫʰʝʥʽ, ʙʽʣʴʰʝ 30Á), 

ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ 
ʙʽʣʴʰʝ 300 3.2 

7 ʇʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ (ʧʝʨʝʭʦʜʠ, ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʟʘ ʟʤʽʥʫ), ʢʤ 

7.1 ʇʦ ʛʦʨʠʟʦʥʪʘʣʽ ʜʦ 4 1 

7.2 ʇʦ ʚʝʨʪʠʢʘʣʽ - 1 
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ʆʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ 

ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ 

ˉ 
ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 
ʧʨʦʮʝʩʫ 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 
ʂʣʘʩʠ 
ʫʤʦʚ 
ʧʨʘʮʽ 

1 ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

1.1 ɿʤʽʩʪ ʨʦʙʦʪʠ 
ʈʽʰʝʥʥʷ ʧʨʦʩʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʟʛʽʜʥʦ 

ʟ ʽʥʩʪʨʫʢʮʽʻʶ 
2 

1.2 
ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ (ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʾʭ 

ʦʮʽʥʢʘ 
ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟ ʥʘʩʪʫʧʥʦʶ ʢʦʨʝʢʮʽʻʶ ʜʽʡ 

ʪʘ ʦʧʝʨʘʮʽʡ 
2 

1.3 
ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʟʘ ʩʪʫʧʝʥʝʤ 

ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ 
ʆʙʨʦʙʢʘ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 1 

1.4 ʍʘʨʘʢʪʝʨ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ 
ʈʦʙʦʪʘ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʛʨʘʬʽʢʦʤ ʟ ʤʦʞʣʠʚʠʤ 
ʡʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷʤ ʧʽʜ ʯʘʩ ʜʽʷʣʴʥʦʩʪʽ 

2 

2 ʉʝʥʩʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

2.1 ʊʨʠʚʘʣʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ (ʚ % ʚʽʜ ʯʘʩʫ ʟʤʽʥʠ) 51-75 2 

2.2 
ʑʽʣʴʥʽʩʪʴ ʩʠʛʥʘʣʽʚ (ʩʚʽʪʣʦʚʠʭ, ʟʚʫʢʦʚʠʭ) ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 1 ʛʦʜʠʥʫ ʨʦʙʦʪʠ 
ɼʦ 150 1 

2.3 ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʦʨʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ 

2.3.1 
ʈʦʟʤʽʨ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ (ʧʨʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʯʝʡ ʧʨʘʮʶʶʯʦʛʦ 
ʜʦ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ  ʥʝ ʙʽʣʴʰʝ 0,5 ʤ), ʤʤ, % ʯʘʩʫ ʟʤʽʥʠ 

ɹʽʣʴʰʝ 5 ʤʤ 100% ʯʘʩʫ 1 

2.3.2 ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʤʦʥʽʪʦʨʘʤʠ, ʛʦʜʠʥ ʥʘ ʟʤʽʥʫ ɼʦ 2 1 

2.4 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ (ʧʨʠ ʚʠʨʦʙʥʠʯʽʡ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʤʦʚʠ ʯʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ) 
ʈʦʟʙʽʨʣʠʚʽʩʪʴ ʩʣʽʚ ʪʘ 
ʩʠʛʥʘʣʽʚ ʤʝʥʰʝ 50% 

3.2 

2.5 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʣʦʩʦʚʠʡ ʘʧʘʨʘʪ, ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, 
ʽʟ ʥʘʧʨʫʞʝʥʥʷʤ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ 

ɼʦ 16 1 

3 ɽʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

3.1 
ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʯʫʱʽʩʪʴ ʧʦʤʠʣʢʠ 

ɭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 
ʷʢʽʩʪʴ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ. ɺʠʤʘʛʘʻ 
ʜʦʧʦʤʦʛʠ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ 
(ʙʨʠʛʘʜʠʨʘ, ʤʘʡʩʪʨʘ ) 

2 

3.2 
ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʜʣʷ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ ʪʘ ʞʠʪʪʷ ʽʥʰʠʭ 

ʦʩʽʙ 
ɺʠʢʣʶʯʝʥʠʡ  1 

3.3 ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʙʝʟʧʝʢʫ ʽʥʰʠʭ ʦʩʽʙ ɺʠʢʣʶʯʝʥʠʡ 1 

4 ʄʦʥʦʪʦʥʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ 

4.1 
ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʛʦ ʟʘʚʜʘʥʥʷ 

ʘʙʦ ʚ ʦʧʝʨʘʮʽʷʭ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ 
10-6 2 

4.2 
ʊʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ ʯʠ ʦʧʝʨʘʮʽʡ, 

ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʩ 
24-2 3.1 

4.3 
ʄʦʥʦʪʦʥʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʯʘʩ ʧʘʩʠʚʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʚ % ʚʽʜ ʯʘʩʫ ʟʤʽʥʠ 
ʄʝʥʰʝ 75 1 

5 ʈʝʞʠʤ ʧʨʘʮʽ 

5.1 ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʛʦʜ. 8 2 

5.2 ɿʤʽʥʥʽʩʪʴ ʨʦʙʦʪʠ ʆʜʥʦʟʤʽʥʥʘ ʨʦʙʦʪʘ (ʙʝʟ ʥʽʯʥʦʾ ʟʤʽʥʠ) 1 
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ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʂʣʘʩ ʫʤʦʚ 

ʧʨʘʮʽ 

1 ɿʘʛʘʣʴʥʽ ʝʥʝʨʛʦʟʘʪʨʘʪʠ ʦʨʛʘʥʽʟʤʫ, ɺʪ ʜʦ 290 2 

1.1 
ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 

ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ, ʪʫʣʫʙʘ, ʥʽʛ): 
ʜʦ 44 000 (90) 2 

2 
ʄʘʩʘ ʚʘʥʪʘʞʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʽʜʽʡ-

ʤʘʻʪʴʩʷ ʪʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʨʫʯʥʫ, ʢʛ: 
ʜʦ 15 1 

3 ʉʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ (ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ) 

3.1 
ʇʨʠ ʣʦʢʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 

ʫʯʘʩʪʶ ʤôʷʟʽʚ ʢʠʩʪʝʡ ʪʘ ʧʘʣʴʮʽʚ ʨʫʢ) 
ʜʦ 20 000 1 

3.2 

ʇʨʠ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʧʝʨʝʚʘʞʥʦʶ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ 

ʪʘ ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ) 

ʜʦ 20 000 2 

4 ɺʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʟʤʽʥʫ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʚʘʥʪʘʞʫ, ʜʦʢʣʘʜʘʥʥʽ ʟʫʩʠʣʴ, ʢʛ/ʩ 

4.1 ʆʜʥʽʻʶ ʨʫʢʦʶ: ʜʦ 18 000 1 

4.2 ɼʚʦʤʘ ʨʫʢʘʤʠ: ʜʦ 70 000 2 

4.3 ɿʘ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʪʫʣʫʙʘ ʪʘ ʥʽʛ: ʜʦ 100 000 2 

5 ʈʦʙʦʯʘ ʧʦʟʘ 

ʧʝʨʽʦʜʠʯʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʝʟʨʫʯʥʽʡ ʧʦʟʽ 

(ʨʦʙʦʪʘ ʟ ʧʦʚʦʨʦʪʦʤ ʪʫʣʫʙʘ, ʥʝʟʨʫʯʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʽʥʮʽʚʦʢ) ʪʘ/ʘʙʦ 

ʬʽʢʩʦʚʘʥʽʡ ʧʦʟʽ ʜʦ 25% ʯʘʩʫ ʟʤʽʥʠ; 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʠʤʫʰʝʥʽʡ ʧʦʟʽ ʜʦ 10%, ʚ 

ʧʦʟʽ çʩʪʦʷʯʠè - ʜʦ 60% ʯʘʩʫ ʟʤʽʥʠ 

2 

6 
ʅʘʭʠʣʠ ʪʫʣʫʙʘ (ʚʠʤʫʰʝʥʽ, ʙʽʣʴʰʝ 30Á), 

ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ 
101-300 3.1 

7 ʇʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ (ʧʝʨʝʭʦʜʠ, ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʟʘ ʟʤʽʥʫ), ʢʤ 

7.1 ʇʦ ʛʦʨʠʟʦʥʪʘʣʽ ʜʦ 8 2 

7.2 ʇʦ ʚʝʨʪʠʢʘʣʽ - 1 

ʊʘʙʣʠʮʷ 5.10 

ʆʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʘ 

ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ 

ˉ 
ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 
ʂʣʘʩ 
ʫʤʦʚ 
ʧʨʘʮʽ 

1 ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

1.1 ɿʤʽʩʪ ʨʦʙʦʪʠ 
ʈʽʰʝʥʥʷ ʧʨʦʩʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 
ʟʘʚʜʘʥʴ ʟʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ 

2 

1.2 ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ (ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʾʭ ʦʮʽʥʢʘ 
ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟ ʥʘʩʪʫʧʥʦʶ 
ʢʦʨʝʢʮʽʻʶ ʜʽʡ ʪʘ ʦʧʝʨʘʮʽʡ 

2 

1.3 ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʟʘ ʩʪʫʧʝʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʆʙʨʦʙʢʘ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 1 

1.4 ʍʘʨʘʢʪʝʨ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ 
ʈʦʙʦʪʘ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʛʨʘʬʽʢʦʤ 
ʟ ʤʦʞʣʠʚʠʤ ʡʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷʤ 

ʧʽʜ ʯʘʩ ʜʽʷʣʴʥʦʩʪʽ 
2 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.8 
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ˉ 
ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 
ʂʣʘʩʠ 
ʫʤʦʚ 
ʧʨʘʮʽ 

2 ʉʝʥʩʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

2.1 
ʊʨʠʚʘʣʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ (ʚ % ʚʽʜ ʯʘʩʫ 

ʟʤʽʥʠ) 
51-75 2 

2.2 
ʑʽʣʴʥʽʩʪʴ ʩʠʛʥʘʣʽʚ (ʩʚʽʪʣʦʚʠʭ, ʟʚʫʢʦʚʠʭ) ʪʘ 
ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 1 ʛʦʜʠʥʫ ʨʦʙʦʪʠ 

ɼʦ 150 1 

2.3 ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʦʨʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ 

2.3.1 
ʈʦʟʤʽʨ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ (ʧʨʠ ʚʽʜʩʪʘʥʽ ʚʽʜ     
ʦʯʝʡ ʧʨʘʮʶʶʯʦʛʦ ʜʦ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ  ʥʝ 

ʙʽʣʴʰʝ 0,5 ʤ), ʤʤ, % ʯʘʩʫ ʟʤʽʥʠ 
ɹʽʣʴʰʝ 5 ʤʤ 100% ʯʘʩʫ 1 

2.3.2 
ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʝʢʨʘʥʘʤʠ ʚʽʜʝʦʪʝʨʤʽʥʘʣʽʚ, 

ʛʦʜʠʥ ʥʘ ʟʤʽʥʫ 
ɼʦ 2 1 

2.4 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ (ʧʨʠ 
ʚʠʨʦʙʥʠʯʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʤʦʚʠ ʯʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ) 

ʈʦʟʙʽʨʣʠʚʽʩʪʴ ʩʣʽʚ ʪʘ ʩʠʛʥʘʣʽʚ 
ʤʝʥʰʝ 50% 

3.2 

2.5 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʣʦʩʦʚʠʡ ʘʧʘʨʘʪ, ʩʫʤʘʨʥʘ 
ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʟ ʥʘʧʨʫʞʝʥʥʷʤ ʛʦʣʦʩʦʚʦʛʦ 

ʘʧʘʨʘʪʫ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ 
ɼʦ 16 1 

3 ɽʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

3.1 
ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪ   ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʯʫʱʽʩʪʴ ʧʦʤʠʣʢʠ 

ɭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ 
ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʷʢʽʩʪʴ ʜʦʧʦʤʽʞʥʠʭ 

ʨʦʙʽʪ (ʟʘʚʜʘʥʴ). ɺʠʤʘʛʘʻ 
ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ ʟ ʙʦʢʫ 

ʢʝʨʽʚʥʠʮʪʚʘ (ʙʨʠʛʘʜʠʨʘ, ʤʘʡʩʪʨʘ 
ʪʦʱʦ) 

2 

3.2 
ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʜʣʷ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ ʪʘ ʞʠʪʪʷ 

ʽʥʰʠʭ ʦʩʽʙ 
ɺʠʢʣʶʯʝʥʠʡ  1 

3.3 ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʙʝʟʧʝʢʫ ʽʥʰʠʭ ʦʩʽʙ ɺʠʢʣʶʯʝʥʠʡ 1 

4 ʄʦʥʦʪʦʥʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ 

4.1 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ (ʧʨʠʡʦʤʽʚ), ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʛʦ ʟʘʚʜʘʥʥʷ ʘʙʦ ʚ ʦʧʝʨʘʮʽʷʭ, ʷʢʽ 

ʧʦʚʪʦʨʶʶʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ 

10-6 2 

4.2 
ʊʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʟʘʚʜʘʥʴ ʯʠ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʩ 
ɹʽʣʴʰʝ 100 1 

4.3 

ʄʦʥʦʪʦʥʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʯʘʩ 

ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʚ % ʚʽʜ ʯʘʩʫ ʟʤʽʥʠ 

76-90 2 

5 ʈʝʞʠʤ ʧʨʘʮʽ 

5.1 ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʛʦʜ. 8 2 

5.2 ɿʤʽʥʥʽʩʪʴ ʨʦʙʦʪʠ 
ʆʜʥʦʟʤʽʥʥʘ ʨʦʙʦʪʘ (ʙʝʟ ʥʽʯʥʦʾ 

ʟʤʽʥʠ) 
1 

 

ʊʘʙʣʠʮʷ 5.11 

ʆʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 
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ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʂʣʘʩʠ ʫʤʦʚ 

ʧʨʘʮʽ 

1 ɿʘʛʘʣʴʥʽ ʝʥʝʨʛʦʟʘʪʨʘʪʠ ʦʨʛʘʥʽʟʤʫ, ɺʪ ʜʦ 290 2 

1.1 
ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 

ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ, ʪʫʣʫʙʘ, ʥʽʛ): 
ʜʦ 44 000 (90) 2 

2 
ʄʘʩʘ ʚʘʥʪʘʞʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʽʜʽʡ-

ʤʘʻʪʴʩʷ ʪʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʨʫʯʥʫ, ʢʛ: 
ʜʦ 15 1 

3 ʉʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ (ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ) 

3.1 
ʇʨʠ ʣʦʢʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 

ʫʯʘʩʪʶ ʤôʷʟʽʚ ʢʠʩʪʝʡ ʪʘ ʧʘʣʴʮʽʚ ʨʫʢ) 
ʜʦ 20 000 1 

3.2 

ʇʨʠ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʧʝʨʝʚʘʞʥʦʶ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ 

ʪʘ ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ) 

ʜʦ 30 000 3.1 

4 ɺʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʟʤʽʥʫ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʚʘʥʪʘʞʫ, ʜʦʢʣʘʜʘʥʥʽ ʟʫʩʠʣʴ, ʢʛ/ʩ 

4.1 ʆʜʥʽʻʶ ʨʫʢʦʶ: ʜʦ 18 000 1 

4.2 ɼʚʦʤʘ ʨʫʢʘʤʠ: ʜʦ 36 000 1 

4.3 ɿʘ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʪʫʣʫʙʘ ʪʘ ʥʽʛ: ʜʦ 43 000 1 

5 ʈʦʙʦʯʘ ʧʦʟʘ 

ʧʝʨʽʦʜʠʯʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʝʟʨʫʯʥʽʡ ʧʦʟʽ 

(ʨʦʙʦʪʘ ʟ ʧʦʚʦʨʦʪʦʤ ʪʫʣʫʙʘ, ʥʝʟʨʫʯʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʽʥʮʽʚʦʢ) ʪʘ/ʘʙʦ ʬʽʢʩʦʚʘʥʽʡ ʧʦʟʽ 

ʜʦ 25% ʯʘʩʫ ʟʤʽʥʠ; ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʚʠʤʫʰʝʥʽʡ 

ʧʦʟʽ ʜʦ 10%, ʚ ʧʦʟʽ çʩʪʦʷʯʠè - ʜʦ 60% ʯʘʩʫ ʟʤʽʥʠ 

2 

6 
ʅʘʭʠʣʠ ʪʫʣʫʙʘ (ʚʠʤʫʰʝʥʽ, 

ʙʽʣʴʰʝ 30Á), ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ 
51-100 2 

7 ʇʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ (ʧʝʨʝʭʦʜʠ, ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʟʘ ʟʤʽʥʫ), ʢʤ 

7.1 ʇʦ ʛʦʨʠʟʦʥʪʘʣʽ ʜʦ 4 1 

7.2 ʇʦ ʚʝʨʪʠʢʘʣʽ - 1 

ʊʘʙʣʠʮʷ 5.12 

ʆʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʘ 

ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 

ˉ 

ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 
ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʂʣʘʩʠ 

ʫʤʦʚ ʧʨʘʮʽ 

1 ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

1.1 ɿʤʽʩʪ ʨʦʙʦʪʠ ʈʽʰʝʥʥʷ ʧʨʦʩʪʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʟʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ 2 

1.2 
ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ 

(ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʾʭ ʦʮʽʥʢʘ 

ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟ ʥʘʩʪʫʧʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ ʬʘʢʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʟ ʾʭ ʥʦʤʽʥʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ɿʘʢʣʶʯʥʘ 

ʦʮʽʥʢʘ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

3.1 

1.3 
ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʟʘ ʩʪʫʧʝ-

ʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ 
ʆʙʨʦʙʢʘ, ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʪʘ ʡʦʛʦ ʧʝʨʝʚʽʨʢʘ 2 

1.4 
ʍʘʨʘʢʪʝʨ ʚʠʢʦʥʫʚʘʥʦʾ 

ʨʦʙʦʪʠ 

ʈʦʙʦʪʘ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʛʨʘʬʽʢʦʤ ʟ ʤʦʞʣʠʚʠʤ ʡʦʛʦ 

ʢʦʨʠʛʫʚʘʥʥʷʤ ʧʽʜ ʯʘʩ ʜʽʷʣʴʥʦʩʪʽ 
2 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.8 
 

ˉ ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʂʣʘʩʠ 
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ʟ/ʧ ʫʤʦʚ 

ʧʨʘʮʽ 

2 ʉʝʥʩʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

2.1 
ʊʨʠʚʘʣʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ (ʚ % ʚʽʜ ʯʘʩʫ 

ʟʤʽʥʠ) 
ɼʦ 50 1 

2.2 
ʑʽʣʴʥʽʩʪʴ ʩʠʛʥʘʣʽʚ (ʩʚʽʪʣʦʚʠʭ, ʟʚʫʢʦʚʠʭ) ʪʘ 

ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 1 ʛʦʜʠʥʫ ʨʦʙʦʪʠ 
ɼʦ 150 1 

2.3 ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʦʨʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ 

2.3.1 

ʈʦʟʤʽʨ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ (ʧʨʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʯʝʡ 

ʧʨʘʮʶʶʯʦʛʦ ʜʦ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ  ʥʝ ʙʽʣʴʰʝ 0,5 

ʤ), ʤʤ, % ʯʘʩʫ ʟʤʽʥʠ 

ɹʽʣʴʰʝ 5 ʤʤ 100% ʯʘʩʫ 1 

2.3.2 
ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʝʢʨʘʥʘʤʠ ʚʽʜʝʦʪʝʨʤʽʥʘʣʽʚ, ʛʦʜʠʥ 

ʥʘ ʟʤʽʥʫ 
ɼʦ 4 2 

2.4 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ   (ʧʨʠ 

ʚʠʨʦʙʥʠʯʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʤʦʚʠ ʯʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ) 

ʈʦʟʙʽʨʣʠʚʽʩʪʴ ʩʣʽʚ ʪʘ ʩʠʛʥʘʣʽʚ 

ʤʝʥʰʝ 50% 
3.2 

2.5 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʣʦʩʦʚʠʡ ʘʧʘʨʘʪ, ʩʫʤʘʨʥʘ 

ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʟ ʥʘʧʨʫʞʝʥʥʷʤ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ 

ɺʽʜ 16 ʜʦ 20 2 

3 ɽʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

3.1 
ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʯʫʱʽʩʪʴ ʧʦʤʠʣʢʠ 

ɭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʷʢʽʩʪʴ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪ (ʟʘʚʜʘʥʴ). 

ɺʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ ʟ ʙʦʢʫ 

ʢʝʨʽʚʥʠʮʪʚʘ (ʙʨʠʛʘʜʠʨʘ, ʤʘʡʩʪʨʘ 

ʪʦʱʦ) 

2 

3.2 
ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʜʣʷ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ ʪʘ ʞʠʪʪʷ 

ʽʥʰʠʭ ʦʩʽʙ 
ɺʽʨʦʛʽʜʥʠʡ  3.2 

3.3 ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʙʝʟʧʝʢʫ ʽʥʰʠʭ ʦʩʽʙ ɭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʙʝʟʧʝʢʫ 3.1 

4 ʄʦʥʦʪʦʥʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ 

4.1 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ (ʧʨʠʡʦʤʽʚ), ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʩʪʦʛʦ ʟʘʚʜʘʥʥʷ ʘʙʦ ʚ ʦʧʝʨʘʮʽʷʭ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ 

ʙʘʛʘʪʦʨʘʟʦʚʦ 

ɹʽʣʴʰʝ 10 1 

4.2 
ʊʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ ʯʠ ʦʧʝʨʘʮʽʡ, 

ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʩ 
ɹʽʣʴʰʝ 100 1 

4.3 
ʄʦʥʦʪʦʥʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʯʘʩ ʧʘʩʠʚʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʚ % ʚʽʜ ʯʘʩʫ ʟʤʽʥʠ 
76-90 2 

5 ʈʝʞʠʤ ʧʨʘʮʽ 

5.1 ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʛʦʜ. 8 2 

5.2 ɿʤʽʥʥʽʩʪʴ ʨʦʙʦʪʠ 
ʆʜʥʦʟʤʽʥʥʘ ʨʦʙʦʪʘ (ʙʝʟ ʥʽʯʥʦʾ 

ʟʤʽʥʠ) 
1 

ʊʘʙʣʠʮʷ 5.13 

ʆʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ˉ ʇʦʢʘʟʥʠʢʠ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʂʣʘʩ ʫʤʦʚ 
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ʟ/ʧ ʧʨʘʮʽ 

1 ɿʘʛʘʣʴʥʽ ʝʥʝʨʛʦʟʘʪʨʘʪʠ ʦʨʛʘʥʽʟʤʫ, ɺʪ ʜʦ 290 2 

1.1 
ʇʨʠ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟ 
ʧʝʨʝʚʘʞʥʦʶ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ ʪʘ 

ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ) 
ʜʦ 6500 (22,5) 1 

1.2 
ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 
ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ, ʪʫʣʫʙʘ, ʥʽʛ) 

ʜʦ 44 000 (90) 2 

2 
ʄʘʩʘ ʚʘʥʪʘʞʫ, ʱʦ ʧʦʩʪʽʡʥʦ ʧʽʜʽʡ-
ʤʘʻʪʴʩʷ ʪʘ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʨʫʯʥʫ, ʢʛ: 

ʜʦ 15 1 

3 ʉʪʝʨʝʦʪʠʧʥʽ ʨʦʙʦʯʽ ʨʫʭʠ (ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ) 

3.1 
ʇʨʠ ʣʦʢʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʟʘ 
ʫʯʘʩʪʶ ʤôʷʟʽʚ ʢʠʩʪʝʡ ʪʘ ʧʘʣʴʮʽʚ ʨʫʢ) 

ʜʦ 20 000 1 

3.2 
ʇʨʠ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʧʨʠ 
ʨʦʙʦʪʽ ʟ ʧʝʨʝʚʘʞʥʦʶ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʨʫʢ 

ʪʘ ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ) 
ʜʦ 10 000 1 

4 ɺʝʣʠʯʠʥʘ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʟʤʽʥʫ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʚʘʥʪʘʞʫ, ʜʦʢʣʘʜʘʥʥʽ ʟʫʩʠʣʴ, ʢʛ/ʩ 

4.1 ʆʜʥʽʻʶ ʨʫʢʦʶ: ʜʦ 18 000 1 

4.2 ɼʚʦʤʘ ʨʫʢʘʤʠ: ʜʦ 36 000 1 

4.3 ɿʘ ʫʯʘʩʪʶ ʤôʷʟʽʚ ʪʫʣʫʙʘ ʪʘ ʥʽʛ: ʜʦ 43 000 1 

5 ʈʦʙʦʯʘ ʧʦʟʘ 

ʚʽʣʴʥʘ ʟʨʫʯʥʘ ʧʦʟʘ, ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ 
ʧʦʟʠ (çʩʠʜʷʯʠ ï ʩʪʦʷʯʠè) ʟʘ ʙʘʞʘʥʥʷʤ 
ʧʨʘʮʽʚʥʠʢʘ; ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʦʟʽ 
çʩʪʦʷʯʠè ʜʦ 40% ʯʘʩʫ ʟʤʽʥʠ 

1 

6 
ʅʘʭʠʣʠ ʪʫʣʫʙʘ (ʚʠʤʫʰʝʥʽ, ʙʽʣʴʰʝ 30Á), 

ʢʽʣʴʢʽʩʪʴ ʟʘ ʟʤʽʥʫ 
51-100 2 

7 ʇʝʨʝʤʽʱʝʥʥʷ ʫ ʧʨʦʩʪʦʨʽ (ʧʝʨʝʭʦʜʠ, ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʟʘ ʟʤʽʥʫ), ʢʤ 

7.1 ʇʦ ʛʦʨʠʟʦʥʪʘʣʽ ʜʦ 8 2 

7.2 ʇʦ ʚʝʨʪʠʢʘʣʽ - 1 

 

ʊʘʙʣʠʮʷ 5.14 

ʆʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ˉ 

ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 
ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 

ʂʣʘʩ 

ʫʤʦʚ 

ʧʨʘʮʽ 

1 ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

1.1 ɿʤʽʩʪ ʨʦʙʦʪʠ 
ʈʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʟ ʚʠʙʦʨʦʤ ʟʘ 

ʘʣʛʦʨʠʪʤʦʤ (ʨʦʙʦʪʘ ʟʘ ʩʝʨʽʻʶ ʽʥʩʪʨʫʢʮʽʡ) 
3.1 

1.2 
ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ (ʽʥʬʦʨʤʘʮʽʾ) 

ʪʘ ʾʭ ʦʮʽʥʢʘ 

ʉʧʨʠʡʤʘʥʥʷ ʩʠʛʥʘʣʽʚ ʟ ʥʘʩʪʫʧʥʦʶ ʢʦʤʧʣʝʢʩʥʦʶ 

ʦʮʽʥʢʦʶ ʚʟʘʻʤʦʧʦʚ`ʷʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʚʩʽʻʾ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ  

3.2 

1.3 
ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʟʘ ʩʪʫʧʝʥʝʤ 

ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ 

ʂʦʥʪʨʦʣʴ ʪʘ ʧʦʧʝʨʝʜʥʷ ʨʦʙʦʪʘ ʟ ʨʦʟʧʦʜʽʣʫ 

ʟʘʚʜʘʥʴ ʽʥʰʠʤ ʦʩʦʙʘʤ 
3.2 

1.4 ʍʘʨʘʢʪʝʨ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ 
ʈʦʙʦʪʘ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʛʨʘʬʽʢʦʤ ʟ ʤʦʞʣʠʚʠʤ 

ʡʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷʤ ʧʽʜ ʯʘʩ ʜʽʷʣʴʥʦʩʪʽ 
2 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5.14 

ˉ 
ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 
ʧʨʦʮʝʩʫ 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ 
ʂʣʘʩʠ 
ʫʤʦʚ 
ʧʨʘʮʽ 
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2 ʉʝʥʩʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

2.1 
ʊʨʠʚʘʣʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ (ʚ % ʚʽʜ 

ʯʘʩʫ ʟʤʽʥʠ) 
ɹʽʣʴʰʝ 75 3.1 

2.2 
ʑʽʣʴʥʽʩʪʴ ʩʠʛʥʘʣʽʚ (ʩʚʽʪʣʦʚʠʭ, ʟʚʫʢʦʚʠʭ) 
ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ 1 ʛʦʜʠʥʫ 

ʨʦʙʦʪʠ 
151-300 2 

2.3 ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʦʨʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ 

2.3.1 

ʈʦʟʤʽʨ ʦʙôʻʢʪʘ ʨʦʟʨʽʟʥʝʥʥʷ (ʧʨʠ ʚʽʜʩʪʘʥʽ 
ʚʽʜ ʦʯʝʡ ʧʨʘʮʶʶʯʦʛʦ ʜʦ ʦʙôʻʢʪʘ 

ʨʦʟʨʽʟʥʝʥʥʷ  ʥʝ ʙʽʣʴʰʝ 0,5 ʤ), ʤʤ, % ʯʘʩʫ 
ʟʤʽʥʠ 

ɹʽʣʴʰʝ 5 ʤʤ 100% ʯʘʩʫ 1 

2.3.2 
ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʝʢʨʘʥʘʤʠ 
ʚʽʜʝʦʪʝʨʤʽʥʘʣʽʚ, ʛʦʜʠʥ ʥʘ ʟʤʽʥʫ 

ɼʦ 2 1 

2.4 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ   
(ʧʨʠ ʚʠʨʦʙʥʠʯʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ 
ʤʦʚʠ ʯʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʠʛʥʘʣʽʚ) 

ʈʦʟʙʽʨʣʠʚʽʩʪʴ ʩʣʽʚ ʪʘ ʩʠʛʥʘʣʽʚ ʤʝʥʰʝ 50% 3.2 

2.5 
ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʦʣʦʩʦʚʠʡ ʘʧʘʨʘʪ, 
ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʟ ʥʘʧʨʫʞʝʥʥʷʤ 
ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ 

ɺʽʜ 16 ʜʦ 20 2 

3 ɽʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

3.1 
ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʨʝʟʫʣʴʪʘʪ   
ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʯʫʱʽʩʪʴ ʧʦʤʠʣʢʠ 

ɭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 
ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʨʦʙʦʪʠ, 

ʟʘʚʜʘʥʥʷ. ʅʝʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 
ʟʫʧʠʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 
ʤʦʞʣʠʚʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʞʠʪʪʷ 

3.2 

3.2 
ʉʪʫʧʽʥʴ ʨʠʟʠʢʫ ʜʣʷ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ ʪʘ 

ʞʠʪʪʷ ʽʥʰʠʭ ʦʩʽʙ 
ɺʠʢʣʶʯʝʥʠʡ  1 

3.3 
ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʙʝʟʧʝʢʫ 

ʽʥʰʠʭ ʦʩʽʙ 
ɭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʟʘ ʙʝʟʧʝʢʫ 3.1 

4 ʄʦʥʦʪʦʥʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ 

4.1 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ (ʧʨʠʡʦʤʽʚ), 
ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʩʪʦʛʦ 
ʟʘʚʜʘʥʥʷ ʘʙʦ ʚ ʦʧʝʨʘʮʽʷʭ, ʷʢʽ 
ʧʦʚʪʦʨʶʶʪʴʩʷ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ɹʽʣʴʰʝ 10 1 

4.2 
ʊʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ ʯʠ ʦʧʝʨʘʮʽʡ, ʱʦ 
ʧʦʚʪʦʨʶʶʪʴʩʷ, ʩ 

100-25 2 

4.3 

ʄʦʥʦʪʦʥʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʯʘʩ 
ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʚ % ʚʽʜ ʯʘʩʫ 
ʟʤʽʥʠ 

76-90 2 

5 ʈʝʞʠʤ ʧʨʘʮʽ 

5.1 ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʛʦʜ. 8 2 

5.2 ɿʤʽʥʥʽʩʪʴ ʨʦʙʦʪʠ ʆʜʥʦʟʤʽʥʥʘ ʨʦʙʦʪʘ (ʙʝʟ ʥʽʯʥʦʾ ʟʤʽʥʠ) 1 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʨʘʟʙʠʨʘʯʘ ʪʶʢʽʚ ʫ ʚʠʤʫʰʝʥʽʡ ʨʦʙʦʯʽʡ ʧʦʟʽ ʟ ʥʘʭʠʣʦʤ 

ʢʦʨʧʫʩʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ 30Á, ʩʪʘʥʦʚʠʣʘ ʚʽʜ 38 % ʜʦ 42 % ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʯʦʾ 

ʟʤʽʥʠ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘ ʚ ʧʦʟʽ çʩʪʦʷʯʠè ʧʝʨʝʚʠʱʫʚʘʚ 

85 % ʨʦʙʦʯʦʾ ʟʤʽʥʠ, ʘ ʢʽʣʴʢʽʩʪʴ ʚʠʤʫʰʝʥʠʭ ʥʘʭʠʣʽʚ ʢʦʨʧʫʩʫ ʪʫʣʫʙʘ, ʢʫʪ 
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ʥʘʭʠʣʫ ʷʢʠʭ ʙʫʚ ʙʽʣʴʰʠʤ ʟʘ 30 Á, ʩʢʣʘʚ ʚʽʜ 235 ʨʘʟ ʜʦ 380 ʨʘʟʽʚ ʧʨʦʪʷʛʦʤ 

ʨʦʙʦʯʦʾ ʟʤʽʥʠ (ʢʣʘʩ 3.2). 

ɺʠʚʘʥʪʘʞʫʚʘʯ-ʧʘʢʫʚʘʣʴʥʠʢ ʚʠʢʦʥʫʻ ʚʠʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʫʧʘʢʦʚʢʫ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʤʽʰʢʠ. ɺʠʢʦʥʫʶʯʠ ʨʦʙʦʪʫ, 

ʚʠʚʘʥʪʘʞʫʚʘʯ-ʧʘʢʫʚʘʣʴʥʠʢ ʧʝʨʝʙʫʚʘʻ ʜʦ 15 % ʯʘʩʫ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʚ ʥʝʟʨʫʯʥʽʡ 

ʨʦʙʦʯʽʡ ʧʦʟʽ ʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʥʘʭʠʣʘʤʠ ʢʦʨʧʫʩʫ ʧʦʥʘʜ 30 Á ʚʽʜ 140 ʨʘʟ ʜʦ 260 

ʨʘʟʽʚ ʟʘ ʟʤʽʥʫ (ʢʣʘʩ 3.1). ɼʣʷ ʽʥʰʠʭ ʛʨʫʧ ʨʦʙʽʪʥʠʢʽʚ - ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 2 

(ʜʦʧʫʩʪʠʤʠʡ). 

ʆʮʽʥʶʶʯʠ ʚ ʟʘʛʘʣʴʥʦʤʫ  ʫʤʦʚʠ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʝʨʝʨʦʙʢʠ ʇʇɺ ʟʘ ʚʘʞʢʽʩʪʶ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʘʩ ʫʤʦʚ 

ʧʨʘʮʽ ʨʘʟʙʠʨʘʯʘ ʪʶʢʽʚ, ʦʧʝʨʘʪʦʨʽʚ ʧʦʜʨʽʙʥʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʰʢʽʜʣʠʚʦʛʦ (ʢʣʘʩ 3.2), ʘ ʜʣʷ ʦʧʝʨʘʪʦʨʘ 

ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ï 3.4. ʊʘʢʽ ʰʢʽʜʣʠʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʚʠʢʣʠʢʘʥʽ ʦʜʥʦʯʘʩʥʠʤ 

ʚʧʣʠʚʦʤ ʥʘ ʫʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʘ ʩʘʤʝ ʡʦʛʦ 

ʦʭʦʣʦʜʞʫʶʯʦʶ ʜʽʻʶ, ʚ ʩʫʢʫʧʥʦʩʪʽ ʽʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ, 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘ 

ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ.  

ʅʘʧʨʫʞʝʥʽʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʫ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʥʦʪʦʥʥʦʩʪʽ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʦʨʦʚʠʡ ʪʘ ʛʦʣʦʩʦʚʠʡ 

ʘʧʘʨʘʪ, ʨʝʞʠʤʥʠʤʠ - ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ. ɿʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 3.2 ʜʣʷ ʫʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʩʧʨʠʯʠʥʝʥʝ 

ʟʘʛʘʣʴʥʠʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʦʟʙʽʨʣʠʚʽʩʪʴ 

ʩʣʽʚ ʪʘ ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʻ ʤʝʥʰʦʶ ʟʘ 50 %. 

ʋʤʦʚʠ ʧʨʘʮʽ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʝʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ, ʟ ʧʦʟʠʮʽʡ 

ʤʦʥʦʪʦʥʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ ʧʨʦʩʪʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ ʪʘ 

ʦʧʝʨʘʮʽʡ (ʚʽʜʛʚʠʥʯʫʚʘʥʥʷ ʢʦʨʢʽʚ ʽʟ ʪʘʨʠ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʥʘ ʢʦʥʚʝʻʨ), ʪʨʠʚʘʣʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 4 ʩ ʜʦ 16 ʩ (ʢʣʘʩ. 3.1). 

ʅʘʧʨʫʞʝʥʠʤʠ ʚʠʷʚʠʣʠʩʴ ʡ ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʟʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʪʘ ʝʤʦʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʢʣʘʩ. 3.2). 

ʅʘʡʙʽʣʴʰ ʥʘʧʨʫʞʝʥʠʤʠ, ʟʘ ʚʩʽʤʘ ʦʮʽʥʶʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʦʢʨʽʤ 

ʤʦʥʦʪʦʥʥʦʩʪʽ ʪʘ ʨʝʞʠʤʫ ʧʨʘʮʽ, ʻ ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
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ʧʨʦʮʝʩʫ. ɼʦʤʽʥʫʶʯʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʧʨʘʮʽ 

ʧʨʘʮʽʚʥʠʢʘ, ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʪʘ ʝʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ, ʷʢ ʟʘ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʇʇɺ 

ʪʘ ʢʽʥʮʝʚʠʡ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʽ ʟʘ ʙʝʟʧʝʢʫ ʧʨʘʮʽ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʢʣʘʩ. 3.2). 

ʆʪʞʝ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 

ʨʦʙʽʪʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ ʚʽʜʥʦʩʝʥʦ ʜʦ ʰʢʽʜʣʠʚʦʛʦ 3.2. 

 

 

5.1.6 ʂʦʤʧʣʝʢʩʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ  

 

 

ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʧʨʦʬʝʩʽʡʥʠʭ ʛʨʫʧ ʽʟ ʚʠʨʦʙʥʠʯʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʥʘʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʭʨʦʥʦʤʝʪʨʘʞ ʨʦʙʦʯʦʛʦ ʯʘʩʫ (ʪʘʙʣ. 5.15). 

ʊʘʙʣʠʮʘ 5.15 

ʍʨʦʥʦʤʝʪʨʘʞ ʨʘʙʦʯʦʛʦ ʯʘʩʫ 

ɺʠʢʦʥʫʚʘʥʽ 

ʨʦʙʦʯʽ ʦʧʝʨʘʮʽʾ 

ʏʘʩ, ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʯʘʩʫ 

ʈʦʟʙʠʨʘʯ 

ʪʶʢʽʚ ʽ 

ʦʧʝʨʘʪʦʨ 

ʧʦʜʨʽʙʥʝʥʥʷ 

ʆʧʝʨʘʪʦʨ 

ʚʠʚʘʥʪʘʞʝʥʥʷ-

ʧʘʢʫʚʘʥʥʷ 

ʆʧʝʨʘʪʦʨ 

ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ 

ʆʧʝʨʘʪʦʨ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ 

ʇʽʜʛʦʪʦʚʯʦ-

ʟʘʚʝʨʰʘʣʴʥʽ 
3,2Ñ1,2 4,8Ñ1,4 4,6Ñ1,1 7,5Ñ1,3 

ʆʩʥʦʚʥʽ 88,4Ñ4,8 67,6Ñ1,2 65,4Ñ4,2 82,3Ñ3,8 

ɺʠʨʦʙʥʠʯʽ 

ʚʽʜʚʦʣʽʢʘʥʥʷ 
4,4Ñ1,1 10,5Ñ0,8 14,1Ñ1,8 4,7Ñ2,2 

ʆʩʦʙʠʩʪʽ 

ʚʽʜʚʦʣʽʢʘʥʥʷ 
2,8Ñ0,8 3,2Ñ1,2 3,4Ñ1,3 3,3Ñ0,6 

ʇʨʦʩʪʦʾ 1,2Ñ0,6 13,9Ñ1,8 12,5Ñ0,7 2,2Ñ0,8 
 

ʍʨʦʥʦʤʝʪʨʘʞʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʦʩʥʦʚʥʫ ʨʦʙʦʪʫ 

ʧʨʘʮʽʚʥʠʮʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʘʭʫ ʚʠʪʨʘʯʘʶʪʴ ʚʽʜ 65,4Ñ4,2 % ʜʦ 88,4 Ñ 4,8% 

ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʥʘ ʧʽʜʛʦʪʦʚʯʦ-ʟʘʢʣʶʯʥʽ ʦʧʝʨʘʮʽʾ - ʚʽʜ 3,2 % Ñ 1, 2% ʜʦ 7,5% Ñ 

1,3%, ʥʘ ʚʠʨʦʙʥʠʯʽ ʚʽʜʚʦʣʽʢʘʥʥʷ (ʧʨʠʙʠʨʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʪ.ʜ.) - 4,4Ñ1,1 % ʜʦ 14,1Ñ1,8 % ʽ ʦʩʦʙʠʩʪʽ ʚʽʜʚʦʣʽʢʘʥʥʷ - ʚʽʜ 

2,8Ñ0,8 % ʜʦ 3,4Ñ1,3 %, ʧʨʦʩʪʦʾ ï ʚʽʜ 1,2Ñ0,6 % ʜʦ 13,9Ñ0,08 %. ɿʘʚʘʥʪʘʞʝʥʽʩʪʴ 
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ʨʦʙʦʯʦʛʦ ʜʥʷ ʚ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ, ʦʧʝʨʘʪʦʨʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʽʥʪʝʥʩʠʚʥʘ, ʚ ʦʧʝʨʘʪʦʨʽʚ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ 

ʪʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ï ʧʦʚʥʘ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ. 

ʋ ʪʘʙʣʠʮʽ 5.16 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ 

ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʚʠʜʫ ʨʦʙʽʪ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʇʇɺ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʙʣʠʮʷ 5.16 

ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʝʨʝʨʦʙʢʠ ʇʇɺ 

ʌʘʢʪʦʨʠ 
ʚʠʨʦʙʥʠʯʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ 
ʪʘ ʪʨʫʜʦʚʦʛʦ 
ʧʨʦʮʝʩʫ 

ʂʣʘʩ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ɼʝʨʞʉʅʽʇ çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ 
ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫè ʥʘʢʘʟ 
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ʆʧʝʨʘʪʦʨ 
ʚʠʚʘʥʪʘʞʝʥʥʷ-
ʧʘʢʫʚʘʥʥʷ 

ʈʦʟʙʠʨʘʯ 
ʪʶʢʽʚ ʽ 
ʦʧʝʨʘʪʦʨ 
ʧʦʜʨʽʙʥʝʥʥʷ 

ʆʧʝʨʘʪʦʨ 
ʪʝʭʥʦʣʦʛʽʯʥʦ
ʛʦ ʧʨʦʮʝʩʫ 

ʆʧʝʨʘʪʦʨ 
ʘʚʪʦʥʘʚʘʥʪʘʞʫʚ

ʘʯʘ 

ʍʽʤʽʯʥʽ 3.1 2 2 2 

ɹʽʦʣʦʛʽʯʥʽ 1 2 1 2 

ʌʽʟʠʯʥʽ:  

ʰʫʤ 3.2 3.2 3.2 3.2 

ʚʽʙʨʘʮʽʷ 2 2 2 2 

ʤʽʢʨʦʢʣʽʤʘʪ 3.1 3.1 3.1 3.4 

ʘʪʤʦʩʬʝʨʥʠ
ʡ ʪʠʩʢ 1 1 1 1 

ʦʩʚʽʪʣʝʥʽʩʪʴ 3.2 3.2 3.2 3.2 

ʚʘʞʢʽʩʪʴ 
ʧʨʘʮʽ 3.1 3.2 2 3.1 

ʥʘʧʨʫʞʝʥʽʩʪ
ʴ ʧʨʘʮʽ 3.2 3.2 3.2 3.2 

ɿʘʛʘʣʴʥʘ 
ʦʮʽʥ-ʢʘ ʫʤʦʚ 
ʧʨʘʮʽ 

3.2 3.2 3.2 3.4 

ɿʘ ʽʥʪʝʛʨʘʣʴʥʦʶ ʦʮʽʥʢʦʶ, ʟʛʽʜʥʦ ʟ ʛʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʫʤʦʚʠ ʧʨʘʮʽ 

ʦʧʝʨʘʪʦʨʽʚ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʦʮʽʥʶʶʪʴʩʷ ʧʦ ʢʣʘʩʫ 3.2, ʘ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ - 3.4 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʉʅʽʇ çɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ 
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ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫè [474,535-537], ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ. 

 

 

5.2 ʂʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʧʨʦʮʝʩʫ 

ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ  

 

 

ʂʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʨʷʜ ʦʩʥʦʚʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʩʘʥʽʪʘʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʽ ʤʝʜʠʢʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʪʠʤʝ 

ʟʥʠʞʝʥʥʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʠʷʚʣʝʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʶʶʯʠʭ, ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʧʨʘʮʽ.  

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ: 

Å ʦʙʣʘʰʪʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʦʙʣʘʜʥʘʥʠʭ 

ʢʦʥʜʠʮʽʦʥʝʨʘʤʠ ʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʶ ʤʽʩʮʝʚʦʶ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʦʶ 

ʚʝʥʪʠʣʷʮʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 3-5 ʢʨʘʪʥʠʡ ʧʦʚʽʪʨʦʦʙʤʽʥ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʝ ʧʦʚʠʥʝʥ ʨʝʛʝʥʝʨʫʚʘʪʠʩʷ ʰʫʤ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʽ 

ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʚʽʙʨʘʮʽʾ ʥʘ ʧʦʩʪʽʡʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. ʗʢʱʦ ʞ ʨʽʚʝʥʴ ʰʫʤʫ 

ʯʠ ʚʽʙʨʘʮʽʾ ʙʫʜʝ ʧʝʨʝʚʠʱʝʥʦ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʚʫʢʦʽʟʦʣʷʮʽʶ ʪʘ 

ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʽʙʨʘʮʽʡʥʠʤ ʢʦʣʠʚʘʥʥʷʤ; 

Å ʟʦʚʥʽʰʥʷ ʽ ʚʥʫʪʨʽʰʥʷ ʦʙʨʦʙʢʘ ʨʦʙʦʯʠʭ ʧʨʠʤʽʱʝʥʴ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʘʡʦʥʫ ʨʦʟʤʽʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤ, 

ʧʨʦʪʠʧʦʞʝʞʥʠʤ ʚʠʤʦʛʘʤ ʽ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʦʣʦʛʦʤʫ ʨʝʞʠʤʫ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʠʤʽʱʝʥʴ; 

Å ʛʝʨʤʝʪʠʟʘʮʽʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʫʤʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

Å ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʽʥʩʪʨʫʢʮʽʡ ʽ ʧʨʘʚʠʣ ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ ʪʘ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ; 

Å ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʧʨʘʮʶʻ ʚ ʫʤʦʚʘʭ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʜʦʟʠʤʝʪʨʘʤʠ ʰʫʤʫ; 

Å ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʠʣʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʴ ʽʟ ʤʝʪʦʶ ʧʨʠʚʝʜʝʥʥʷ ʡʦʛʦ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʜʽʶʯʠʭ ʥʦʨʤ; 
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ʉʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ: 

Å ʟʦʚʥʽʰʥʽ ʚʭʦʜʠ ʽ ʚʠʭʦʜʠ ʚ ʙʫʜʽʚʣʽ ʩʣʽʜ ʦʙʣʘʰʪʫʚʘʪʠ ʪʘʤʙʫʨʘʤʠ ʟ 

ʪʝʧʣʦʚʠʤʠ ʟʘʚʽʩʘʤʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʧʦʪʨʘʧʣʷʥʥʶ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʭʦʣʦʜʥʠʡ 

ʧʝʨʽʦʜ ʨʦʢʫ ʽ ʫʩʫʚʘʶʪʴ ʧʨʦʪʷʛʠ ʚ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ; 

Å ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʜʝ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʩʣʽʜ ʫʣʘʰʪʫʚʘʪʠ ʤʽʩʮʝʚʽ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʧʽʜʽʛʨʽʚʫ ʽ ʧʦʜʘʯʽ ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ (ʟʦʥʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʜʨʽʙʥʝʥʥʷ); 

Å ʦʙʣʘʜʥʘʪʠ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʧʠʣʦʚʽʜʩʤʦʢʪʫʚʘʯʘʤʠ ʜʽʣʷʥʢʠ ʧʨʦʮʝʩʫ ʟ 

ʚʠʜʽʣʝʥʥʷʤ ʧʠʣʫ (ʟʦʥʘ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ); 

Å ʨʝʛʫʣʷʨʥʝ ʚʦʣʦʛʝ ʧʨʠʙʠʨʘʥʥʷ (ʥʝ ʨʽʜʰʝ 2-ʭ ʨʘʟʽʚ ʥʘ ʟʤʽʥʫ), ʧʝʨʽʦʜʠʯʥʝ 

ʛʝʥʝʨʘʣʴʥʝ ʧʨʠʙʠʨʘʥʥʷ (ʥʝ ʨʽʜʰʝ 1 ʨʘʟʫ ʥʘ ʤʽʩʷʮʴ); 

Å ʩʠʩʪʝʤʘʪʠʯʥʝ ʦʯʠʱʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ ʟʘ ʛʨʘʬʽʢʦʤ, ʟʘʪʚʝʨʜʞʝʥʠʤ 

ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʧʨʠ ʧʦʛʦʜʞʝʥʥʷ ʟ ʬʘʭʽʚʮʷʤʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʩʣʫʞʙʠ ʽ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ɿʘʩʦʙʠ ʽ ʩʧʦʩʦʙʠ ʦʯʠʱʝʥʥʷ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʥʘ ʚʠʩʦʪʽ; 

Å ʦʙʣʘʜʥʘʪʠ ʧʦʙʫʪʦʚʽ ʧʨʠʤʽʱʝʥʥʷ ʧʨʠʩʪʨʦʷʤʠ ʽ ʟʘʩʦʙʘʤʠ ʜʣʷ ʟʥʝʧʠʣʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʦʜʷʛʫ ʪʘ ʜʫʰʦʚʠʤʠ; 

ʄʝʜʠʢʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ: 

Å ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʶʶʯʠʭ ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ: ʩʧʝʮʦʜʷʛʦʤ, 

ʱʦ ʣʝʛʢʦ ʦʯʠʱʘʻʪʴʩʷ ʚʽʜ ʧʠʣʫ ʽ ʙʨʫʜʫ (ʦʜʥʦʨʘʟʦʚʠʤ ʯʠ ʙʘʛʘʪʦʨʘʟʦʚʠʤ), 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʦʣʦʩʩʷ ʛʦʣʦʚʠ, ʦʙʣʠʯʯʷ, ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ (ʤʘʩʢʠ ʪʠʧʫ "ʇʝʣʶʩʪʦʢ") ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʟʘʧʠʣʝʥʠʭ ʟʦʥʘʭ ʧʨʠʤʽʱʝʥʥʷ; 

Å ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʧʪʝʯʢʦʶ ʟ ʥʘʙʦʨʦʤ ʤʝʜʠʢʘʤʝʥʪʽʚ ʽ ʧʝʨʝʚ'ʷʟʫʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ  ʜʦʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʪʨʘʚʤʘʭ, 

ʦʪʨʫʻʥʥʷʭ ʪʘ ʽʥʰʠʭ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʪʘʥʘʭ;  

Å ʨʦʟʨʦʙʢʘ ʛʨʘʬʽʢʘ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʧʝʨʝʨʚ, ʷʢ ʦʜʠʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʚʪʦʤʠ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮ, ʜʣʷ 

ʫʩʽʭ ʚʠʜʽʚ ʨʦʙʽʪ; 

Å ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʽʟ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʧʨʘʮʽ ʽ ʚʽʜʧʦʯʠʥʢʫ ʧʦʚʠʥʥʦ 

ʧʝʨʝʜʫʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʥʦʨʤʘʣʽʟʘʮʽʶ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʽʜʙʦʨʫ: 
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Å ʫ ʢʦʤʧʣʝʢʩʽ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʨʦʬʽʣʘʢʪʠʢʫ ʟʘʭʚʦʨʶʚʘʥʴ 

ʨʦʙʽʪʥʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʾʭ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʥʘʣʝʞʠʪʴ 

ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʚʽʜʙʦʨʫ ʦʩʽʙ ʚ ʧʨʦʬʝʩʽʾ, 

ʱʦ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʰʢʽʜʣʠʚʦʩʪʽ. 

Å ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ, 

ʚʠʷʚʣʝʥʠʭ ʛʽʛʽʻʥʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽʟ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ 

(ʰʢʽʜʣʠʚʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʚʠʨʦʙʥʠʯʠʡ ʰʫʤ, ʥʝʩʧʨʠʷʪʣʠʚʽ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ, ʬʽʟʠʯʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʽ ʪ. ʧ.), ʦʢʨʝʤʽ ʟʤʽʥʠ ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʽ 

ʬʫʥʢʮʽʷʭ ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʤʦʞʫʪʴ ʥʝ ʪʽʣʴʢʠ ʧʦʛʽʨʰʠʪʠʩʴ, ʘʣʝ ʡ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ; 

Å ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʣʽʢʘʨ ʧʦʚʠʥʝʥ ʟʚʝʨʪʘʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʩʪʘʥ ʪʠʭ ʩʠʩʪʝʤ ʽ ʬʫʥʢʮʽʡ 

ʦʨʛʘʥʽʟʤʫ, ʜʦ ʷʢʠʭ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ, ʘʙʦ ʥʘ ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ 

ʰʢʽʜʣʠʚʽ ʯʠʥʥʠʢʠ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʽʚ (ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ, ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʘ, ʜʠʭʘʣʴʥʘ, ʽʤʫʥʥʘ ʩʠʩʪʝʤʠ, ʥʝʨʚʦʚʦ-ʤ'ʷʟʦʚʠʡ ʽ ʦʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪʠ, 

ʩʣʫʭʦʚʠʡ ʘʥʘʣʽʟʘʪʦʨ ʽ ʪ. ʜ.). 

Å ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʦʬʽʮʽʡʥʦʛʦ ʩʧʠʩʢʫ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʧʨʠʡʦʤʫ ʥʘ ʨʦʙʦʪʫ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʥʝʤʘʻ, ʥʘʤʠ ʚ 

ʧ.ʧ. 5.1.1 ï 5.1.6 ʙʫʣʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʩʽʙ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʽ ʥʘʚʝʜʝʥʽ 

ʤʦʞʣʠʚʽ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʦʬʝʩʽʡʥʽ ʤʦʤʝʥʪʠ. ʊʘʢ, ʥʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʜʦ ʥʠʭ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ: ʩʝʟʦʥʥʽ 

ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʥʝʧʨʠʧʫʩʪʠʤʦ ʥʠʟʴʢʠʤʠ ʨʽʚʥʷʤʠ ʜʘʥʦʛʦ ʯʠʥʥʠʢʘ ʚ 

ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ; ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ; ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʠʣʫ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; ʽʥʪʝʥʩʠʚʥʝ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

Å ʧʽʜ ʯʘʩ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʪʘ ʧʨʦʭʦʜʞʝʥʥʽ ʧʝʨʽʦʜʠʯʥʠʭ ʤʝʜʠʯʥʠʭ 

ʦʛʣʷʜʽʚ ʥʝʦʙʭʽʜʥʠʤ ʻ ʦʛʣʷʜ ʽ ʢʦʥʩʫʣʴʪʘʮʽʷ ʪʝʨʘʧʝʚʪʘ, ʭʽʨʫʨʛʘ, ʥʝʚʨʦʧʘʪʦʣʦʛʘ, 

ʦʪʦʣʘʨʠʥʛʦʣʦʛʘ, ʦʬʪʘʣʴʤʦʣʦʛʘ, ʘʣʝʨʛʦʣʦʛʘ ʪʘ / ʘʙʦ ʜʝʨʤʘʪʦʣʦʛʘ. 

Å ʤʝʜʠʯʥʠʤʠ ʧʨʦʪʠʧʦʢʘʟʘʤʠ, ʷʢʽ, ʧʨʦʪʝ, ʥʦʩʷʪʴ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʜʦ ʧʨʠʡʦʤʫ ʘʙʦ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʻ: 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʽ ʚʝʛʝʪʘʪʠʚʥʦʾ ʥʝʨʚʦʚʠʭ ʩʠʩʪʝʤ, ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʛʽʧʝʨʪʦʥʽʯʥʘ ʭʚʦʨʦʙʘ), ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʩʣʫʭʫ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 
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ʘʧʘʨʘʪʫ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʨʚʽʚ ʽ ʤ'ʷʟʽʚ, ʭʨʦʥʽʯʥʽ ʘʨʪʨʠʪʠ ʽ 

ʧʝʨʽʘʨʪʨʠʪʠ, ʰʢʽʨʥʽ ʽ ʘʣʝʨʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʏʘʩʪʢʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʘʤʠ ʟʘʭʦʜʽʚ (ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʪʝʧʣʦʚʠʭ ʟʘʚʽʩ, ʧʨʠʩʪʨʦʶ ʜʣʷ ʥʘʨʽʟʢʠ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʚʘʢʢʫʫʤʥʠʭ 

ʧʦʚʽʪʨʦʚʽʜʩʤʦʢʪʫʚʘʯʽʚ ʪʘ ʚʠʜʘʯʘ ʧʝʨʩʦʥʘʣʫ ʥʘʚʫʰʥʠʢʽʚ) ʧʦʢʨʘʱʠʣʦ ʫʤʦʚʠ ʧʨʘʮʽ 

ʦʧʝʨʘʪʦʨʽʚ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʪʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ, ʚʽʜʥʝʩʝʥʥʷʤ ʾʭ ʫʤʦʚ 

ʧʨʘʮʽ ʜʦ ʢʣʘʩʫ 2, ʧʦʜʨʽʙʥʝʥʥʷ ʡ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ - ʜʦ ʢʣʘʩʫ 3.1. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

 

ɯʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʚ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʠʚʯʠʣʠ 

ʥʝʩʧʨʠʷʪʣʠʚ ̔ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʜʘʪʠ ʦʮʽʥʢʫ ʫʤʦʚʘʤ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ  

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ. 

1. ʋʤʦʚʠ ʧʨʘʮʽ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ ʟʤʽʰʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʽʚʥʠʢʽʚ ʢʦʤʧʣʝʢʩʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʨʽʟʥʦʥʘʧʨʘʚʣʝʥʦʾ ʜʽʾ. ʆʩʥʦʚʥʠʤʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʻ: ʟʘʧʠʣʝʥʽʩʪʴ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʦʣʽʤʝʨʥʠʤ 

ʧʠʣʦʤ ʟʽ ʟʤʽʰʘʥʠʤ ʪʘ ʥʝʩʪʘʙʽʣʴʥʠʤ ʫ ʯʘʩʽ ʩʢʣʘʜʦʤ, ʰʫʤ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʚʘʞʢʽʩʪʴ ʧʨʘʮʽ. 

2. ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂʩʟ ʟʘ ʧʠʣʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʦʨʛʘʥʽʟʤ 

ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʇʇɺ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,35 ʨʘʟʘ ʜʦ 1,74 

ʨʘʟʘ, ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʽ ʦʧʘʨʘʪʦʨʘ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʦʧʝʨʘʪʦʨʘ 

ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ï ʚʽʜʧʦʚʽʜʥʦ (ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 3.1).  

ʅʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʟʘʬʽʢʩʦʚʘʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʚ 

ʤʝʞʘʭ ʚʽʜ 2 ʜɹɸ ʜʦ 15 ʜɹɸ (ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 3.2).  

ʇʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʥʘ ʚʩʽʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʢʨʽʤ ʦʧʝʨʘʪʦʨʘ 

ʘʚʪʦʥʘʚʘʥʪʘʞʚʘʯʘ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʰʢʽʜʣʠʚʦʛʦ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ 3.1. ɿʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʚʽʜʥʝʩʝʥʦ 
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ʜʦ ʢʣʘʩʫ 3.4 ʫ ʟʚôʷʟʢʫ ʟʽ ʟʥʘʯʥʠʤʠ ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʦʣʠʚʘʥʴ 

11,7 Ñ 7.4 Áʉ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ 0,7 Ñ 0,18 ʤ/ʩ ʧʽʜ ʯʘʩ ʚʠʢʦʥʫʚʘʥʦʾ 

ʦʧʝʨʘʪʦʨʦʤ ʨʦʙʦʪʠ (ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ 3.1, 3.2). 

ɿʘ ʚʘʞʢʽʩʪʶ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʫʤʦʚʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʚʘʨʽʶʶʪʴ ʚʽʜ 

ʜʦʧʫʩʪʠʤʠʭ (ʦʧʝʨʘʪʦʨ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ) ʜʦ ʰʢʽʜʣʠʚʠʭ 3.2 (ʨʦʟʙʠʨʘʯ 

ʪʶʢʽʚ ʪʘ ʦʧʝʨʘʪʦʨ ʧʦʜʨʽʙʥʝʥʥʷ).  

ɿʘ ʥʘʧʨʫʞʝʥʽʩʪʶ ʫʤʦʚʠ ʧʨʘʮʽ ʚʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʰʢʽʜʣʠʚʦʛʦ 

ʢʣʘʩʫ 3.2, ʫ ʟʚôʷʟʢʫ ʟʽ ʟʥʘʯʥʠʤ ʰʫʤʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʚʣʦʚʣʶʚʘʥʥʶ ʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ ʧʝʨʝʨʦʙʢʠ, ʘ 

ʪʘʢʦʞ ʩʚʦʻʯʘʩʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʚʽʜ ʦʧʝʨʘʪʦʨʘ ʧʨʦʮʝʩʫ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ. 

3. ɿʘ ʽʥʪʝʛʨʘʣʴʥʦʶ ʦʮʽʥʢʦʶ, ʟʛʽʜʥʦ ʟ ʛʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʫʤʦʚʠ ʧʨʘʮʽ 

ʦʧʝʨʘʪʦʨʽʚ ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ ʦʮʽʥʶʶʪʴʩʷ ʧʦ ʢʣʘʩʫ 3.2, ʘ ʦʧʝʨʘʪʦʨʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ ʜʦ 3.4, 

ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝ ʚʠʢʣʘʜʝʥʠʤ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʫʤʦʚ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦʮʝʩʫ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʩʫʤʽʰʝʡ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ 

ʩʫʢʫʧʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ. ʎʝ ʧʦʢʨʘʱʠʣʦ ʫʤʦʚʠ ʧʨʘʮʽ ʦʧʝʨʘʪʦʨʽʚ 

ʚʠʚʘʥʪʘʞʝʥʥʷ-ʧʘʢʫʚʘʥʥʷ ʪʘ ʘʚʪʦʥʘʚʘʥʪʘʞʫʚʘʯʘ, ʚʽʜʥʝʩʝʥʥʷʤ ʾʭ ʫʤʦʚ ʧʨʘʮʽ ʜʦ 

ʢʣʘʩʫ 2, ʧʦʜʨʽʙʥʝʥʥʷ ʡ ʨʦʟʙʠʨʘʯʘ ʪʶʢʽʚ - ʜʦ ʢʣʘʩʫ 3.1. 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

[513-515,529,530,535-537]. 

ʈʆɿɼɯʃ 6 

ɼʆʉʃɯɼɾɽʅʅʗ ʁ ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ɺʇʃʀɺʋ 

ɼʆɼɸɺɸʅʅʗ ʇɽʈɽʈʆɹʃɽʅʀʍ ʇʆʃɯʄɽʈɯɺ ʋ ʂʆʄʇʆɿʀʎɯɰ ʅɸ ɰʍ 

ɺʃɸʉʊʀɺʆʉʊɯ  (ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ) 

6.1 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʽʟ ʯʦʪʠʨʤʘ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʘʭ: ʧʦʣʽʝʪʠʣʝʥʪʝʪʨʬʪʘʣʘʪʫ 
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(ʇɽʊʌ) (ʧʣʷʰʢʠ), ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ (ʇɺʍ) (ʣʽʥʦʣʝʫʤ, ʻʤʥʦʩʪʽ, ʢʫʩʢʦʚʽ ʚʽʜʭʦʜʠ, 

ʰʤʘʪʢʠ ʧʣʽʚʢʠ), ʩʫʤʽʰ ʧʦʣʽʝʪʠʣʝʥʫ (ʇɽ) ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ (ʇʇ) (ʢʫʣʴʢʠ, 

ʰʤʘʪʢʠ ʧʣʽʚʢʠ) ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ʥʘ ʫʩʪʘʪʢʫʚʘʥʥʽ, ʦʧʠʩʘʥʦʤʫ ʚ ʧ. 2.2. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʠʣʠ 688 ʟʨʘʟʢʽʚ (222 ʟʨʘʟʢʠ ʥʘʧʦʚʥʝʥʽ ʚʽʜʭʦʜʘʤʠ 

ʇɽʊʌ ʽʟ ʢʨʦʢʦʤ 1 %; 246 ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʚʽʜʭʦʜʘʤʠ ʇɺʍ ʽʟ ʢʨʦʢʦʤ 1 %; 

216 ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʚʽʜʭʦʜʘʤʠ ʩʫʤʽʰʝʡ ʇʇ+ʇɽ ʟ ʢʨʦʢʦʤ 0,25 %; 

ʢʦʥʪʨʦʣʴʥʽ, ʙʝʟ ʜʦʤʽʰʦʢ ï 24 ʟʨʘʟʢʠ).  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʜʦʜʘʪʦʢ ɻ, ʪʘʙʣ. ɻ1-ɻ3) ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʩʷʛʘʻ: ʜʣʷ ʇɽʊʌ ï 18 %; ʜʣʷ ʇɺʍ - 19 %; ʜʣʷ ʇɽ 

ï 5,25 %. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʣʠ ʣʝʛʢʽ ʙʝʪʦʥʠ ʽʟ ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ: ʩʫʤʽʰ 

ʇɽ+ʇʇ ʜʦ 1234 ʢʛ/ʤ3; ʇɽʊʌ ʜʦ 1523 ʢʛ/ʤ3; ʇɺʍ ʜʦ 1615 ʢʛ/ʤ3.  

ɿ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [43-47,410-427,541] ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [542,543] ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, 

ʥʘʧʦʚʥʝʥʠʭ ʧʦʨʽʟʘʥʠʤʠ ʥʘ ʬʨʘʛʤʝʥʪʠ ʚʽʜʭʦʜʘʤʠ ʇɽʊʌ, ʇɺʍ, ʪʘ ʇɽ+ʇʇ ʥʘ ʩʪʠʩʢ 

ʽ ʟʛʠʥ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ ʚʦʣʦʜʽʶʪʴ ʥʠʟʴʢʠʤ ʟʯʝʧʣʝʥʥʷʤ ʽʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ (ʨʠʩ. 6.1 ï 6.13). ɼʘʥʠʤʠ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ, ʢʦʪʨʽ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʘʭ [544,545], ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʽʥʝʨʪʥʦʛʦ ʽ ʛʣʘʜʢʦʛʦ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʛʦ ʚʦʣʦʢʥʘ ʟ 

ʮʝʤʝʥʪʥʠʤ ʢʘʤʝʥʝʤ (ʨʠʩ. 6.5). ʊʦʤʫ ʥʘʧʦʚʥʝʥʥʷ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʾ 

ʧʦʨʽʟʘʥʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʧʦʛʽʨʰʫʻ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 
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ʈʠʩʫʥʦʢ 6.1 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

 

ʈʠʩʫʥʦʢ 6.2 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

 

ʈʠʩʫʥʦʢ 6.3 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 
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ʈʠʩʫʥʦʢ 6.4 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

ʇʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ ʘʢʪʠʚʘʮʽʾ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʾʾ ʘʜʛʝʟʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʨʦʩʪʘʥʥʷ ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽʟ ʮʝʤʝʥʪʥʠʤ 

ʢʘʤʝʥʝʤ (ʨʠʩ. 6.1 ï 6.13). 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʤʽʮʥʽʩʪʴ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʯʝʨʝʟ 3 

ʜʦʙʠ ʚʽʜ 17,67 % ʜʦ 24,23 % ʚʠʱʘ ʟ ʇɽʊʌ, ʷʢʽ ʧʨʦʡʰʣʠ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʶ, ʥʽʞ 

ʙʝʟ ʥʝʾ, ʘ ʥʘ ʟʛʠʥ ʤʽʮʥʽʩʪʴ ʚʠʱʘ - ʜʦ 66,7 % (ʨʠʩ. 6.1, 6.3). ʂʨʽʤ ʮʴʦʛʦ, ʢʦʤʧʦʟʠʮʽʾ 

ʥʘʧʦʚʥʝʥʽ ʥʝʘʢʪʠʚʦʚʘʥʠʤʠ ʇɽʊʌ ʚʽʜʭʦʜʘʤʠ ʤʘʶʪʴ ʤʝʥʰʫ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ, ʥʽʞ 

ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ ʽʟ ʙʫʜʴ-ʷʢʠʤ ʚʤʽʩʪʦʤ ʥʘʧʦʚʥʶʚʘʯʘ. 

  

ʈʠʩʫʥʦʢ 6.5 ï ɿʯʝʧʣʝʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʤ ʚʦʣʦʢʥʦʤ [384] 

ʄʽʮʥʽʩʪʴ ʚʠʨʦʙʽʚ ʽʟ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʷʢʦʩʪʽ ʟʯʝʧʣʝʥʥʷ ʩʢʣʘʜʥʠʢʽʚ ʤʽʞ ʩʦʙʦʶ. ʊʦʤʫ, ʷʢʱʦ ʟʯʝʧʣʝʥʥʷ ʧʦʛʘʥʝ, ʪʦ 

ʤʽʮʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʛʣʘʜʢʠʭ ʭʽʤʽʯʥʦ ʪʘ ʬʽʟʠʯʥʦ 

ʽʥʝʨʪʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ. ʂʦʣʠ ʘʜʛʝʟʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʜʦ 

ʩʢʣʘʜʦʚʠʭ ʩʫʤʽʰʽ ʭʦʨʦʰʽ, ʪʦ ʡ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʽʚ ʽʟ ʪʘʢʠʭ 

ʩʤʽʰʝʡ ʙʫʜʫʪʴ ʥʝ ʛʽʨʰʠʤʠ ʟʘ ʢʦʥʪʨʦʣʴʥʽ, ʢʨʽʤ ʮʴʦʛʦ, ʚʠʨʽʙ ʯʘʩʪʢʦʚʦ ʚʦʣʦʜʽʪʠʤʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʧʦʚʥʶʚʘʯʘ [44,46,411,417,423]. 

ʇʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ ʘʢʪʠʚʘʮʽʾ ʧʦʚʝʨʭʥʽ ʇɽʊʌ ʟʨʦʩʪʘʻ ʾʭ ʘʜʛʝʟʽʷ 

ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʾʾ ʰʦʨʩʪʢʦʩʪʽ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʥʠʢʘʻ 

ʟʯʝʧʣʝʥʥʷ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ. ʊʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʇɽʊʌ ʻ ʧʨʫʞʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʙʝʟ ʟʤʽʥʠ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʪʘʤʘʥʥʽ ʡ ʥʦʚʠʤ ʢʦʤʧʦʟʠʮʽʷʤ 
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çʮʝʤʝʥʪ ï ʧʽʩʦʢ ï ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʽ ʪʘ ʘʢʪʠʚʦʚʘʥʽ ʇɽʊʌ ï ʚʦʜʘè, ʱʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ (ʨʠʩ. 6.1 ʪʘ 6.4.).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʢʽʣʴʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ 2 % ʜʦ 7 % ʧʦʢʨʘʱʫʻʪʴʩʷ 

ʤʽʮʥʽʩʪʴ ʥʘ ʟʛʠʥ ʽ ʩʪʠʩʢ ʟʨʘʟʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ, ʷʢ ʫ ʧʝʨʰʽ 

ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ - ʥʘ 28 ʜʦʙʫ ʟ ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ ʽʟ ʇɺʍ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ʚʦʣʦʜʽʶʪʴ ʜʦʩʪʘʪʥʽʤ ʟʯʝʧʣʝʥʥʷʤ ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʽʾ 

ʥʘʚʽʪʴ ʙʝʟ ʾʭ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ. ʅʘ 28 ʜʦʙʫ ʤʽʮʥʽʩʪʴ ʟʨʘʟʢʽʚ ʽ ʟ ʚʤʽʩʪʦʤ 5 % 

ʇɺʍ ʥʘ ʩʪʠʩʢ ʩʢʣʘʣʘ ʥʘ 0,6 % ʚʠʱʝ ʤʽʮʥʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ. ʎʝ ʷʚʠʱʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʭʽʤʽʯʥʠʤ ʟʯʝʧʣʝʥʥʷʤ, ʷʢʝ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ ʤʽʞ ʮʝʤʝʥʪʦʤ ʪʘ ʧʨʦʜʫʢʪʘʤʠ ʧʦʚʝʨʭʥʝʚʦʾ ʜʝʩʪʨʫʢʮʽʾ ʇɺʍ, ʱʦ ʘʢʪʠʚʥʦ 

ʭʽʤʽʯʥʦ ʢʦʨʦʜʫʻ ʚ ʩʠʣʴʥʦ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ. ʅʘ 

ʨʠʩʫʥʢʘʭ 6.6 ï 6.9 ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ. 

 

ʈʠʩʫʥʦʢ 6.6 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 
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ʈʠʩʫʥʦʢ 6.7 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

 

ʈʠʩʫʥʦʢ 6.8 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

 

ʈʠʩʫʥʦʢ 6.9 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʟʨʘʟʢʽʚ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ 

ɯʟ ʘʥʘʣʽʟʫ ʨʠʩʫʥʢʽʚ 6.6 ï 6.9 ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʤʽʮʥʽʩʪʴ 

ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʪʘ ʟʛʠʥ ʯʝʨʝʟ 3 ʜʦʙʠ ʚʽʜ 3,5 % ʜʦ 37,23 %, ʘ ʯʝʨʝʟ 28 ʜʽʙ ʚʽʜ 1,57 % 

ʜʦ 38,4 %, ʚʠʱʘ ʫ ʇɺʍ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʧʨʦʡʰʣʠ ʤʝʭʘʥʽʯʥʫ ʘʢʪʠʚʘʮʽʶ. 

ʇʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ ʰʦʨʦʭʫʚʘʪʦʩʪʽ ʪʘ ʘʜʛʝʟʽʾ 

ʧʦʚʝʨʭʥʽ ʇɺʍ ʚʽʜʭʦʜʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʢʨʘʱʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ 

ʚʽʜʭʦʜʽʚ ʽʟ ʮʝʤʝʥʪʥʠʤ ʢʘʤʝʥʝʤ. ɺʽʜʦʤʦ, ʱʦ ʚʠʭʽʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʇɺʍ ʻ 

ʧʨʫʞʥʽʩʪʴ ʽ ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʝʨʝʜʘʶʪʴʩʷ 

ʢʦʤʧʦʟʠʮʽʷʤ, ʫ ʷʢʽ ʚʦʥʠ ʚʭʦʜʷʪʴ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ 
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ʧʨʫʞʥʠʤʠ ʪʘ ʩʪʽʡʢʠʤʠ ʜʦ ʟʛʠʥʫ (ʨʠʩ. 6.8 ʪʘ 6.9). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘ ʢʽʣʴʢʦʩʪʽ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ 2 % ʜʦ 7 % ʧʦʢʨʘʱʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ ʥʘ ʟʛʠʥ ʽ ʩʪʠʩʢ ʟʨʘʟʢʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʷʢ ʫ ʧʝʨʰʽ ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʢʦʤʧʦʟʠʮʽʡ ʽʟ ʩʫʤʽʰʘʤʠ 

ʇɽ+ʇʇ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʦʤʧʦʟʠʮʽʾ ʥʘʧʦʚʥʝʥʽ ʥʝʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʽʟ 

ʙʫʜʴ-ʷʢʠʤ ʚʤʽʩʪʦʤ ʥʘʧʦʚʥʶʚʘʯʘ, ʤʘʶʪʴ ʤʝʥʰʫ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʽ ʟʛʠʥ, ʥʽʞ 

ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ (ʨʠʩ. 6.10 ï 6.13). 

 ɺʽʜʦʤʦ, ʱʦ ʧʣʽʚʢʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʥʘ ʨʦʟʪʷʛ, ʘʣʝ ʤʘʶʪʴ 

ʽʥʝʨʪʥʫ ʢʦʚʟʘʶʯʫ ʧʦʚʝʨʭʥʶ. ʊʦʤʫ ʚʠʨʦʙʠ, ʥʘʧʦʚʥʝʥʽ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʱʦ 

ʚʦʣʦʜʽʶʪʴ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʩʦʙʦʶ, ʤʘʶʪʴ ʥʝʟʘʜʦʚʽʣʴʥʽ ʤʽʮʥʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʩʠʣ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʱʦ ʜʽʶʪʴ ʥʘ ʚʠʨʽʙ. 

 

ʈʠʩʫʥʦʢ 6.10 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ, ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ ʫ 

ʩʫʤʽʰ ʇɽ+ʇʇ ʥʘʧʦʚʥʶʚʘʯʘ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʫ ʚʽʮʽ 3 ʜʽʙ  
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ʈʠʩʫʥʦʢ 6.11 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘ ʟʛʠʥ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ ʫ 

ʩʫʤʽʰ ʇɽ+ʇʇ ʥʘʧʦʚʥʶʚʘʯʘ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʫ ʚʽʮʽ 28 ʜʽʙ 

 

ʈʠʩʫʥʦʢ 6.12 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ ʫ 

ʩʫʤʽʰ ʇɽ+ʇʇ ʥʘʧʦʚʥʶʚʘʯʘ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʫ ʚʽʮʽ 3 ʜʽʙ 

 

ʈʠʩʫʥʦʢ 6.13 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ 

ʫ ʩʫʤʽʰ ʇɽ+ʇʇ ʥʘʧʦʚʥʶʚʘʯʘ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʫ ʚʽʮʽ 28 ʜʽʙ  

ʇʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʚʽʜʭʦʜʽʚ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ʟʨʦʩʣʘ ʰʦʨʦʭʫʚʘʪʽʩʪʴ 

ʾʭ ʧʦʚʝʨʭʥʽ, ʘ ʨʘʟʦʤ ʟ ʥʝʶ ʧʦʢʨʘʱʠʣʠʩʴ ʘʜʛʝʟʽʷ ʽ ʩʦʨʙʮʽʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʜʘʪʢʫ ɼ.  

ɯʟ ʨʠʩʫʥʢʽʚ 6.10 ʽ 6.13 ʚʠʜʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʩʫʤʽʰʝʡ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽ+ʇʇ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʪʠʩʢ ʟʨʘʟʢʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʥʠʟʴʢʦʶ ʩʪʽʡʢʽʩʪʶ ʧʦʣʽʤʝʨʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʟʚôʷʟʢʫ ʟ ʾʭ 

ʚʠʩʦʢʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ ʽ ʛʥʫʯʢʽʩʪʶ. 
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ʆʜʥʘʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʟʨʘʟʢʽʚ ʽʟ ʩʫʤʽʰʘʤʠ ʇʇ+ʇɽ ʥʘ ʟʛʠʥ, 

ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 2,5 % ʤʽʮʥʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʚʝʣʠʢʫ 

ʩʠʣʫ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʩʢʣʘʜʥʠʢʘʤʠ ʢʦʤʧʦʟʠʮʽʾ, ʢʦʪʨʽ ʥʝ ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʣʠʰʝ ʤʝʭʘʥʽʯʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʪʘʢʦʛʦ ʚʠʜʫ ʧʦʣʽʤʝʨʽʚ. 

ɼʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ, ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʢʦʤʧʦʟʠʮʽʡ ʚʩʪʘʥʦʚʣʝʥʦ: 

- ʟʤʝʥʰʝʥʥʷ ʫʩʘʜʢʠ ʜʦ 23 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʥʪʨʦʣʝʤ ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʪʨʽʱʠʥ ʫ ʟʨʘʟʢʘʭ; 

- ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʥʘ 17,3 % ʙʝʟ ʚʪʨʘʪʠ ʾʭ ʤʽʮʥʦʩʪʽ;  

- ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʙʠʨʘʥʥʷ ʤʽʮʥʦʩʪʽ ʚʠʨʦʙʽʚ ʫ ʧʝʨʰʽ 3 ʜʦʙʠ ʟ 

ʤʦʤʝʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʝʨʝʥ 

ʮʝʤʝʥʪʫ, ʱʦ ʫʪʨʠʤʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ. 

 

 

6.2 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʮʝʤʝʥʪʥʦïʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʢʦʨʦʟʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-

ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʤʽʮʥʽʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʽʟ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ, ʥʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʨʽʟʥʠʭ ʚʦʜʥʠʭ ʭʽʤʽʯʥʦ-ʘʛʨʝʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢʽ ʧʨʠʰʚʠʜʰʫʶʪʴ ʨʫʡʥʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʮʝʤʝʥʪʫ. 

ʅʘʤʠ ʤʦʜʝʣʶʚʘʣʠʩʴ ʪʨʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʡ ʤʘʩʰʪʘʙʥʽ ʚʠʜʠ ʭʽʤʽʯʥʦʾ 

ʢʦʨʦʟʽʾ: ʢʘʨʙʦʥʘʪʥʘ, ʤʘʛʥʝʟʽʘʣʴʥʘ, ʨʦʟʰʠʨʶʚʘʣʴʥʘ, - ʪʘ ʩʪʽʡʢʽʩʪʴ ʚ ʜʚʦʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ï ʜʠʩʪʠʣʴʦʚʘʥʘ ʽ ʜʦʱʦʚʘ ʚʦʜʠ [195,546]. 

ɺʠʛʦʪʦʚʣʝʥʦ ʟʨʘʟʢʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʧ. 2.2 ʩʢʣʘʜʫ: 

- ʢʦʥʪʨʦʣʴʥʽ: ʮʝʤʝʥʪ - 500 ʛʨ., ʧʽʩʦʢ ï 1500 ʛʨ., ʚʦʜʘ ï 250 ʛʨ; 

- ʜʦʩʣʽʜʞʫʚʘʥʘ ʢʦʤʧʦʟʠʮʽʷ ˉ1: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ (3:1:0,4) ï ʧʦʨʽʟʘʥʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʚʽʜ 0,25 % ʜʦ 12 %, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ (ʢʨʦʢ 0,25 %); 
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- ʜʦʩʣʽʜʞʫʚʘʥʘ ʢʦʤʧʦʟʠʮʽʷ ˉ2: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ (3:1:0,4) ï ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʡ ʪʘ ʘʢʪʠʚʦʚʘʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʚʽʜ 0,25 % ʜʦ 19 %, ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ (ʢʨʦʢ ʚʽʜ 0,25% ʜʦ 1 %). 

ɺʠʜʠ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ: ʢʘʨʙʦʥʘʪʥʠʡ - 10 % ʨʦʟʯʠʥ H2CO3; ʤʘʛʥʝʟʽʘʣʴʥʠʡ ï 

10 % ʨʦʟʯʠʥ ʄgʉl2; ʨʦʟʰʠʨʶʚʘʣʴʥʠʡ ï 10 % ʨʦʟʯʠʥ Na2SO4; ʜʠʩʪʠʣʴʦʚʘʥʘ ʪʘ 

ʜʦʱʦʚʘ ʚʦʜʠ. 

ɺʠʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ ʚʤʽʱʫʚʘʣʠ ʥʘ 28 ʜʽʙ ʚ ʻʤʥʦʩʪʽ ʟ ʚʠʱʝ ʥʘʚʝʜʝʥʠʤʠ 

ʨʦʟʯʠʥʘʤʠ. ɺʪʨʘʪʫ ʽʦʥʽʚ ʉʘ2+ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʪʠʪʨʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʩʝʨʝʜʦʚʠʱʘ 

ʢʦʞʥʽ 3 ʜʦʙʠ. ʇʽʩʣʷ 28 ï ʦʾ ʜʦʙʠ ʟʨʘʟʢʠ ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ 

ʟʚʘʞʫʚʘʣʠ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʫ ʢʦʤʧʦʟʠʮʽʷʭ ʟʤʝʥʰʫʻ ʚʫʛʣʝʢʠʩʣʦʪʥʫ ʪʘ ʨʦʟʰʠʨʶʚʘʣʴʥʫ ʢʦʨʦʟʽʶ ʟʨʘʟʢʽʚ ʽʟ 

ʚʫʩʽʤʘ ʚʠʜʘʤʠ ʧʦʣʽʤʝʨʽʚ, ʤʘʛʥʝʟʽʘʣʴʥʫ ʜʣʷ ʟʨʘʟʢʽʚ ʽʟ ʇɺʍ ʪʘ ʩʫʤʽʰʘʤʠ ʇɽ + 

ʇʇ, ʽ ʟʙʽʣʴʰʫʻ ʤʘʛʥʝʟʽʘʣʴʥʫ ʢʦʨʦʟʽʶ ʟʨʘʟʢʽʚ ʽʟ ʇɽʊʌ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘ ʟʨʘʟʢʠ ʥʘʧʦʚʥʝʥʽ ʧʦʣʽʤʝʨʘʤʠ 

ʪʘ ʾʭ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʡ ʚʠʜʫ ʧʦʣʽʤʝʨʫ ʪʘ ʘʛʨʝʩʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɽ (ʪʘʙʣ. ɽ1-ɽ3) ʪʘ ʨʠʩ. 6.14 ï 6.16. 

 

ʈʠʩʫʥʦʢ 6.14 - ɺʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ 

ʇɽʊʌ ʟʘ 28 ʜʽʙ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽ ʪʠʧʫ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʢʦʨʦʟʽʡʥʦʾ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ ʧʦʢʘʟʘʚ: 

ʘ) ʜʣʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʢʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʩʢʣʘʣʘ (ʨʠʩ.6.14  6.16): 

1) ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï 5,7 %; 

2) ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2, - 2,9 %; 
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3) ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï 7,3 %; 

4) ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ - 0,34 %; 

5) ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï 1,76 %;  

ʙ) ʜʣʷ ʟʨʘʟʢʽʚ ʽʟ ʇɽʊʌ ʽʟ ʾʭ ʚʤʽʩʪʦʤ ʚʽʜ 1 % ʜʦ 18 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ 

ʥʘʧʦʚʥʶʚʘʯʘ ʢʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʩʢʣʘʣʘ (ʨʠʩ. 6.14): 

1) ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï ʚʽʜ 0,235 %  ʜʦ 2,4 %; 

2) ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2 - ʚʽʜ 5,9 %  ʜʦ 12,46 %; 

3) ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï ʚʽʜ 4,23 %  ʜʦ 7,34 %;  

4) ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ - ʚʽʜ 0,12 %  ʜʦ 0,17 %; 

5) ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï ʚʽʜ 0,267 %  ʜʦ 1,52 %; 

ʟʘ ʨʘʭʫʥʦʢ ʚʠʤʠʚʘʥʥʷ ʉʘʆ ʚ ʫʤʦʚʘʭ ʚʫʛʣʝʢʠʩʣʦʪʥʦʾ ʪʘ ʨʦʟʰʠʨʶʚʘʣʴʥʦʾ ʢʦʨʦʟʽʾ, ʘ 

ʪʘʢʦʞ ʫ ʜʦʱʦʚʽʡ ʽ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʘʭ. ʅʘʜʘʣʽ, ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ, ʦʜʥʘʢ ʚʦʥʠ 

ʥʝ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʥʦʾ ʩʫʤʽʰʽ. ɼʣʷ ʟʨʘʟʢʽʚ, ʥʘʧʦʚʥʝʥʠʭ ʇɽʊʌ ʚ 

ʫʤʦʚʘʭ ʤʘʛʥʝʟʽʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʬʽʢʩʦʚʘʥʦ ʢʦʨʦʟʽʡʥʫ ʚʪʨʘʪʫ ʟʨʘʟʢʽʚ, ʱʦ 

ʧʨʠʰʚʠʜʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʇɽʊʌ. 

ʚ) ʜʣʷ ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ 

ʇɺʍ ʚʽʜʭʦʜʘʤʠ,ʟ ʚʤʽʩʪʦʤ ʚʽʜʭʦʜʽʚ ʚʽʜ 1 % ʜʦ 19 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʢʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʩʢʣʘʣʘ (ʨʠʩ. 6.15): 

1) ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï ʚʽʜ 0,226 %  ʜʦ 2,07 %; 

2) ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2 - ʚʽʜ 2,52 %  ʜʦ 6,84 %; 

3) ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï ʚʽʜ 2,88 %  ʜʦ 7,13 %; 

4) ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ - ʚʽʜ 0,136 %  ʜʦ 0,183 %; 

5) ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï ʚʽʜ 0,257 %  ʜʦ 1,48 %. 

ɯʟ ʨʠʩ. 6.15 ʚʠʜʥʦ, ʱʦ ʟʘ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ ʇɺʍ ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʚʽʜ 2 % ʜʦ 6 % ʪʝʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ 

ʟʨʘʟʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʤʠʚʘʥʥʷ ʉʘʆ ʧʽʜ ʜʽʻʶ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʢʦʨʦʟʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱ, 

ʘ ʪʘʢʦʞ ʫ ʜʦʱʦʚʽʡ ʽ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʘʭ. ʅʘʜʘʣʽ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ 7 % ʜʦ 16 %, ʤʘʻ ʤʽʩʮʝ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʚʽʜ ʤʘʛʥʝʟʽʘʣʴʥʦʾ ʢʦʨʦʟʽʾ. 
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ʈʠʩʫʥʦʢ 6.15 ï ʂʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʇɺʍ ʟʘ 28 ʜʽʙ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽ ʪʠʧʫ 

ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʛ) ʜʣʷ ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ 

ʩʫʤʽʰʘʤʠ ʇɽ + ʇʇ ʚʽʜʭʦʜʽʚ ʽʟ ʚʤʽʩʪʦʤ ʚʽʜʭʦʜʽʚ ʚʽʜ 0,25 % ʜʦ 5,25 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʢʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʩʢʣʘʣʘ (ʨʠʩ. 6.16):  

1) ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï ʚʽʜ 0,124 %  ʜʦ 2,73 %; 

2) ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2 - ʚʽʜ 2,83 %  ʜʦ 5,68 %; 

3) ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï ʚʽʜ 2,53 %  ʜʦ 7,16 %; 

4) ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ - ʚʽʜ 0,27 %  ʜʦ 0,144 %; 

5) ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï ʚʽʜ 0,198 %  ʜʦ 1,68 %. 

ɯʟ ʨʠʩ. 6.16 ʚʠʜʥʦ, ʱʦ ʟʘ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ ʇɽ+ʇʇ ʥʘʧʦʚʥʶʚʘʯʘ ʫ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʚʽʜ 0,25 % ʜʦ 1,25 % ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʦʞ ʨʽʟʢʝ 

ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ ʚ ʫʤʦʚʘʭ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʪʘ ʫ ʜʦʱʦʚʽʡ ʽ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʘʭ. ʅʘʜʘʣʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ 

ʚʽʜ 1,5 %, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ, ʟʘ ʨʘʭʫʥʦʢ CaO, ʜʣʷ 

ʤʘʛʥʝʟʽʘʣʴʥʦʾ ʢʦʨʦʟʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ.  

ɺʽʜʦʤʦ, ʱʦ ʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ ʙʝʟ ʥʘʧʦʚʥʝʥʥʷ 

ʧʦʣʽʤʝʨʘʤʠ ʩʪʨʫʢʪʫʨʘ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʩʢʣʘʜʝʥʘ ʭʘʦʪʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤʠ 

ʜʨʽʙʥʦ ʪʘ ʢʨʫʧʥʦ ʧʦʨʠʩʪʠʤʠ ʘʛʣʦʤʝʨʘʮʽʷʤʠ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ. ʊʘʢʽ ʢʦʤʧʦʟʠʮʽʾ 

ʜʦʙʨʝ ʚʙʠʨʘʶʪʴ ʪʘ ʧʨʦʧʫʩʢʘʶʪʴ ʢʨʽʟʴ ʩʝʙʝ ʚʦʜʫ, ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʨʦʟʯʠʥʥʠʤʠ ʫ 

ʥʽʡ ʩʧʦʣʫʢʘʤʠ, ʪʦʤʫ ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʚʠʤʠʚʘʥʥʷ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʽʟ ʽʦʥʘʤʠ ʉʘ+. 
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ʈʠʩʫʥʦʢ 6.16 ï ʂʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʩʫʤʽʰʘʤʠ ʇɽ+ʇʇ ʟʘ 28 ʜʽʙ ʫ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʽ ʪʠʧʫ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ɻʽʛʽʻʥʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʦʤ ʜʝʩʪʨʫʢʮʽʾ ʟʨʘʟʢʽʚ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ, ʻ ʩʫʤʽʰ ʥʝʦʨʛʘʥʽʯʥʦʛʦ 

ʘʤʦʨʬʥʦʛʦ ʦʩʘʜʫ, ʦʩʥʦʚʥʫ ʤʘʩʫ ʷʢʦʛʦ ʩʢʣʘʜʘʻ: ʉʘʆ+ʉʘ(ʆʅ)2+ʉʘ(ʅʉʆ3)2 ʚʽʜ 97,4 % 

ʜʦ 98,2 %, ʽʥʰʝ ï ʄg(ʆʅ)2, Al2(OH)3. ʇʨʦʜʫʢʪʠ ʜʝʩʪʨʫʢʮʽʾ ʻ ʥʝʪʦʢʩʠʯʥʠʤʠ, 

ʥʝʨʦʟʯʠʥʥʠʤʠ ʘʙʦ ʤʘʣʦʨʦʟʯʠʥʥʠʤʠ ʧʨʦʩʪʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʥʝ 

ʯʠʥʷʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʫ [547].  

ʂʦʤʧʣʝʢʩʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘʧʦʚʥʝʥʥʷ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʬʦʨʤʫʻ ʦʩʦʙʣʠʚʝ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʝʥʶ. ɺʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʱʽʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʟʽ ʟʥʘʯʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʥʠʟʴʢʦʦʩʥʦʚʥʠʭ ʛʽʜʨʦʩʠʣʽʢʘʪʽʚ ʢʘʣʴʮʽʶ ʪʘ ʪʚʝʨʜʠʭ ʨʦʟʯʠʥʽʚ 

ʛʽʜʨʦʘʣʶʤʦʩʠʣʽʢʘʪʥʦʛʦ ʩʢʣʘʜʫ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʮʝʤʝʥʪʥʦʾ 

ʤʘʪʨʠʮʽ ʧʦʷʩʥʶʶʪʴ ʚʠʩʦʢʫ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ, 

ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʚ ʚʦʜʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʜʣʷ ʷʢʠʭ 

ʭʘʨʘʢʪʝʨʥʽ ʢʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʨʅ, ʷʢ ʣʫʞʥʦʛʦ, ʪʘʢ ʽ ʢʠʩʣʦʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʾʭ 

ʨʽʟʢʘ ʟʤʽʥʘ ʫ ʧʨʦʩʪʦʨʽ ʡ ʯʘʩʽ.  

ʊʦʤʫ ʥʘʧʦʚʥʝʥʽ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ 

ʢʦʤʧʦʟʠʮʽʾ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʢʦʥʪʘʢʪʦʤ ʽʟ ʨʽʟʥʠʤʠ 

ʘʛʨʝʩʠʚʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʜʣʷ: 
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- ʦʙʣʘʰʪʫʚʘʥʥʷ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ ʜʣʷ ʚʽʜʚʦʜʫ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʫʣʘʰʪʫʚʘʥʥʷ ʚʽʜʩʪʽʡʥʠʢʽʚ ʜʣʷ ʩʪʦʢʽʚ; 

- ʩʪʚʦʨʝʥʥʷ ʝʢʨʘʥʽʚ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʭʽʤʽʯʥʦ 

ʘʛʨʝʩʠʚʥʠʭ, ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʾʭ ʚʽʜʭʦʜʽʚ; 

- ʝʢʨʘʥʫʚʘʥʥʷ ʩʭʦʚʠʱ ʨʽʟʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʨʽʜʠʥ, ʨʝʟʝʨʚʫʘʨʽʚ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʛʽʜʨʦʟʘʪʚʦʨʽʚ; 

- ʦʩʥʦʚʠ ʧʽʜ ʧʦʣʽʛʦʥʠ ʨʽʜʢʠʭ ʽ ʪʚʝʨʜʠʭ ʪʦʢʩʠʯʥʠʭ ʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ; 

- ʟʚʝʜʝʥʥʷ ʜʘʤʙ ʚʦʜʦʩʭʦʚʠʱ; 

- ʫʣʘʰʪʫʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ. 

 

 

6.3 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʮʝʤʝʥʪʥʦïʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʠʭ ʮʝʤʝʥʪʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʷʢʽ ʥʘʧʦʚʥʝʥʽ ʚʽʜʭʦʜʘʤʠ 

ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʮʠʣʽʥʜʨʠʯʥʠʤ ʟʦʥʜʦʤ ʤʘʨʢʠ ʀʊʇ-ʄɻ4 ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʧ. 2.2. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʠʜʫ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʪʘ 

ʘʢʪʠʚʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʩʫʤʽʰʝʡ ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ [47,521,548,549]:  

ʘ) ʜʣʷ ʇɽʊʌ - ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ 0,77762 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 2 % ʇɽʊʌ) ʜʦ 

0,44581 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 18 % ʇɽʊʌ); 

ʙ) ʜʣʷ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ - ʥʘʧʦʚʥʶʚʘʯʘ ï ʚʽʜ 0,68445 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 2 

% ʇɽ+ʇʇ) ʜʦ 0,53485 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 5,25 % ʇɽ+ʇʇ);  

ʚ) ʜʣʷ ʇɺʍ - ʥʘʧʦʚʥʶʚʘʯʘ ï ʚʽʜ 0,78816 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 2 % ʇɺʍ) ʜʦ 

0,54242 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 19 % ʇɺʍ); 

ʛ) ʜʣʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʩʢʣʘʣʘ 0,84376 ɺʪ / ʤ Ĭ ʛʨʘʜ.  

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʤʽʥʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ 

ʩʫʤ̔h ʝʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʫ 

ʨʽʟʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 6.17 ï 6.19. 
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ʈʠʩʫʥʦʢ 6.17 ï ɿʤʽʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʇɽʊʌ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʫ ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ  

 

ʈʠʩʫʥʦʢ 6.18 ï ɿʤʽʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʇɺʍ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʫ ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ 

 

ʈʠʩʫʥʦʢ 6.19 ï ɿʤʽʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ 

ʩʫʤʽʰʘʤʠ ʇɽ+ʇʇ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʫ ʩʫʤʽʰ ʧʦʣʽʤʝʨʽʚ 

ɯʟ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʨʠʩʫʥʢʽʚ 6.17-6.19 ʩʣʽʜʫʻ, ʱʦ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

ʟʤʝʥʰʠʣʘʩʴ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽ+ʇʇ. ʆʢʨʽʤ ʮʴʦʛʦ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʷʤʦ 
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ʧʨʦʧʦʨʮʽʡʥʦ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʛʦ ʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʫ ʩʫʤʽʰ ʧʦʣʽʤʝʨʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʦʣʽʤʝʨʫ.  

ʍʦʯʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʟʤʝʥʰʠʣʘʩʴ ʤʘʡʞʝ ʚʜʚʽʯʽ, 

ʾʭ ʥʝ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʟʚôʷʟʢʫ ʽʟ 

ʤʘʣʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʽʥʦʙʝʪʦʥʦʤ ʪʘ ʛʘʟʦʙʝʪʦʥʦʤ, ʫ ʷʢʠʭ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʩʢʣʘʜʘʻ 0,35 ɺʪ / ʤ Ĭ ʛʨʘʜ ʪʘ 0,21 ɺʪ / ʤ Ĭ ʛʨʘʜ ʚʽʜʧʦʚʽʜʥʦ. 

ʆʜʥʘʢ ʦʪʨʠʤʘʥʽ ʩʫʤʽʰʽ ʻ ʢʦʥʢʫʨʝʥʪʥʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʝʛʣʦʶ ʩʫʮʽʣʴʥʦʶ ʽʟ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʚʽʜ 0,5 ɺʪ / ʤ Ĭ ʛʨʘʜ ʜʦ 0,8 ɺʪ / ʤ Ĭ ʛʨʘʜ, ʮʝʛʣʦʶ ʧʫʩʪʦʪʽʣʦʶ 

ï ʚʽʜ 0,34 ɺʪ / ʤ Ĭ ʛʨʘʜ ʜʦ 0,43 ɺʪ / ʤ Ĭ ʛʨʘʜ. 

ʗʢʱʦ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʣʽʤʝʨʽʚ ʫ ʩʫʤʽʰʘʭ, ʪʦ ʪʘʢʽ ʚʠʨʦʙʠ, 

ʥʘʧʦʚʥʝʥʽ ʧʦʣʽʤʝʨʘʤʠ, ʩʢʣʘʜʫʪʴ ʨʝʘʣʴʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʽ ʧʽʥʦ- ʪʘ ʛʘʟʦʙʣʦʢʘʤ. 

 

 

6.4 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʟʤʽʥʫ ʾʭ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ 

ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ,  ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ 

ʯʘʩʪʦʪʠ ʪʘ ʪʠʧʫ ʥʘʧʦʚʥʶʚʘʯʘ [47,544,548,549].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʣʠ ʟʨʘʟʢʠ ʟ ʤʽʮʥʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ, ʷʢʽ ʥʝ 

ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʘʮʶʶʪʴ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʨʦʟʤʝʞʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ. ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʠʣʠ ʧʨʦʚʝʣʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʟʘ 

ʤʝʪʦʜʠʢʘʤʠ, ʨʦʟʛʣʷʥʫʪʠʤʠ ʚ. 2.2: 

- ʩʢʣʘʜ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ: ʮʝʤʝʥʪ - 500 ʛʨ., ʧʽʩʦʢ ï 1500 ʛʨ., ʚʦʜʘ ï 250 ʛʨ; 

- ʩʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ (3:1:0,4) ï ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʡ ʪʘ ʘʢʪʠʚʦʚʘʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ: ʇɽʊʌ ʽ ʇɺʍ - 15 %, 

ʩʫʤʽʰʝʡ ʇɽ + ʇʇ ï 4,5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ.  

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʦʬʦʨʤʠʣʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 6.1 ʽ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ Ŭ0 ʟʨʘʟʢʽʚ ʚʽʜ ʯʘʩʪʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 6.20. 
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ʈʠʩʫʥʦʢ 6.20 - ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʥʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ 

ʚʠʜʘʤʠ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ  

 

ʅʘ ʛʨʘʬʽʢʘʭ ʨʠʩ. 6.20 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ̔ ʩʫʤʽʰʝʡ ʥʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʙʝʟ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. ɯʟ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʚʝʜʝʥʠʭ ʛʨʘʬʽʢʽʚ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʫ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʩʣʽʜʫʻ, 

ʱʦ ʥʘʡʢʨʘʱʠʤʠ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʶʪʴ ʢʦʤʧʦʟʠʮʽʾ, 

ʥʘʧʦʚʥʝʥʽ ʩʫʤʽʰʰʶ ʇɽ + ʇʇ.  

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʜʦʜʘʚʘʥʥʷ 

ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʽ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʽ 

ʩʫʤʽʰʽ ʧʦʢʨʘʱʫʻ ʾʭ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʥʘʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʥʘʧʦʚʥʝʥʽ ʧʦʣʽʤʝʨʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ, ʚʦʣʦʜʽʶʪʴ ʟʥʘʯʥʦ ʢʨʘʱʠʤʠ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʽʞ 

ʚʽʜʦʤʽ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʤʘʪʝʨʽʘʣʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʪʘ 

ʫʥʘʦʯʥʝʥʥʷ ʥʘʚʝʜʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ, 

ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ (ʪʘʙʣ. 6.2). 

 

ʊʘʙʣʠʮʷ 6.1 
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ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ 

ʩʫʤʽʰʝʡ ʟ (ʙʝʟ) ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ 

ʏʘʩʪʦʪʘ, ɻʮ 
ʊʠʧ ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ ʟʨʘʟʢʘ 

ʢʦʥʪʨʦʣʴʥʠʡ 15 % ʇɽʊʌ 15 % ʇɺʍ 4,5 % ʩʫʤʽʰʽ ʇɽ+ʇʇ 

100 0,01 0,07 0,05 0,13 

125 0,01 0,09 0,08 0,17 

160 0,01 0,15 0,11 0,23 

200 0,01 0,21 0,12 0,26 

250 0,01 0,21 0,12 0,32 

315 0,012 0,23 0,18 0,37 

400 0,013 0,23 0,23 0,43 

500 0,013 0,24 0,26 0,49 

630 0,015 0,25 0,25 0,47 

800 0,015 0,31 0,24 0,46 

1000 0,017 0,32 0,24 0,41 

1250 0,019 0,32 0,2 0,38 

1600 0,02 0,31 0,18 0,36 

2000 0,03 0,33 0,17 0,39 

2500 0,032 0,33 0,22 0,42 

3150 0,035 0,34 0,22 0,45 

4000 0,04 0,36 0,23 0,48 

5000 0,04 0,33 0,27 0,43 

ʊʘʙʣʠʮʷ 6.2 

ʂʦʝʬʽʮʽʻʥʪʠ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʯʘʩʪʦʪʠ ʚ 1000 ɻʮ 

ɹʫʜʽʚʝʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ  ʯʠ 

ʢʦʥʩʪʨʫʢʮʽʷ 

ʚʽʜʯʠ-

ʥʝʥʝ 

ʚʽʢʥʦ 

ʛʘʟʦ- ̔  

ʧʽʥʦ-

ʙʝʪʦʥ 
ʙʝʪʦʥ ʜʝʨʝʚʦ 

ʮʝʛʣʘ 

ʩʫʮʽʣʴʥʘ ʪʘ 

ʧʫʩʪʦʪʽʣʘ 

ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʘ 

ʩʫʤʽʰ ʟ 

ʇɽʊʌ 

ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʘ 

ʩʫʤʽʰ ʟ 

ʇɺʍ 

ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʘ 

ʩʫʤʽʰ ʟ 

ʇɺɽ+ʇʇ 

ʂʦʝʬʽʮʽʻʥʪ 

ʟʚʫʢʦʧʦʛʣʠ-

ʥʘʥʥʷ ʟʘ ʯʘʩ-

ʪʦʪʠ ʚ 1000 ɻʮ 

1,0 0,2 0,02 0,1 0,05 ï 0,14 0,32 0,24 0,41 

 

ɯʟ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 6.2 ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʱʘʥʦ-ʮʝʤʝʥʪʥʽ ʩʫʤʽʰʽ 

ʥʘʧʦʚʥʝʥʽ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʩʫʤʽʰʝʡ ʇɽ + ʇʇ ʚ ʢʽʣʴʢʦʩʪʽ 4,5 % ʚʽʜ 

ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʚʜʚʽʯʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʦ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʧʽʥʦ- ʪʘ ʛʘʟʦʙʝʪʦʥ, ʫ 4 

ʨʘʟʠ ï ʟʘ ʜʝʨʝʚʦ ʪʘ ʚʽʜ 3 ʨʘʟʽʚ ʜʦ 8 ʨʘʟʽʚ ʟʘ ʮʝʛʣʫ ʧʫʩʪʦʪʽʣʫ ʡ ʩʫʮʽʣʴʥʫ. ʊʦʤʫ 

ʦʪʨʠʤʘʥʽ ʧʽʱʘʥʦ-ʮʝʤʝʥʪʥʦ-ʧʦʣʽʤʝʨʥʽ ʩʫʤʽʰʽ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ. 
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6.5 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʝʚʦ-

ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʇɸʈ) ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ 

6.5.1 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʨʽʟʥʠʤʠ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʥʘ 

ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ 

 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʝʥʦ ʟʤʽʥʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʨʽʟʥʦʛʦ ʚʠʜʫ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʙʫʣʘ 

ʦʙʨʦʙʣʝʥʘ ʇɸʈ. ʆʙʨʦʙʢʫ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʽʚ ʇɸʈ ʧʨʦʚʝʣʠ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽʟ ʮʝʤʝʥʪʥʦʶ ʤʘʪʠʮʝʶ, ʱʦ, ʷʢ ʥʘʤʠ ʙʫʣʦ ʧʨʠʧʫʱʝʥʦ, ʤʘʣʦ 

ʜʦʟʚʦʣʠʪʠ ʟʙʽʣʴʰʠʪʠ ʚʤʽʩʪ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʷʭ [42,545-549]. 

ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʠʣʠ ʪʘ ʚʠʧʨʦʙʫʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ ʧ. 2.2: 

- ʩʢʣʘʜ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ: ʮʝʤʝʥʪ - 500 ʛʨ., ʧʽʩʦʢ ï 1500 ʛʨ., ʚʦʜʘ ï 250 ʛʨ; 

- ʩʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʩʫʤʽʰʝʡ ˉ1: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ 

(3:1:0,4) ï ʧʦʨʽʟʘʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʚʽʜ 0,25 % ʜʦ 12 %, ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʤʘʩʠ ʧʽʩʢʫ (ʟ ʢʨʦʢʦʤ ʚʽʜ 0,25 % ʜʦ 1 %); 

- ʩʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʩʫʤʽʰʝʡ ˉ2: ʧʽʩʦʢ - ʮʝʤʝʥʪ - ʚʦʜʘ 

(3:1:0,4) ï ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʡ ʪʘ ʘʢʪʠʚʦʚʘʥʠʡ ʧʦʣʽʤʝʨʥʠʡ ʥʘʧʦʚʥʶʚʘʯ ʽʟ 

ʥʘʥʝʩʝʥʦʶ ʨʽʟʥʦʛʦ ʚʠʜʫ ʇɸʈ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʶ ʚʽʜ 0,25 % ʜʦ 26,75 %, ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ (ʟ ʢʨʦʢʦʤ ʚʽʜ 0,25% ʜʦ 1 %). 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʚʠʩʚʽʪʣʝʥʽ ʚ ʧ. 6.1, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʜʦʩʷʛʘʻ: ʇɺʍ ï 19 %; ʜʣʷ ʇɽʊʌ ï 

18 %; ʜʣʷ ʩʫʤʽʰʽ ʇɽ+ʇʇ ï 5,25 %. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʷʭ, ʷʢʽ ʥʝ ʧʦʛʽʨʰʫʶʪʴ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʩʢʣʘʚ: ʜʣʷ ʇɺʍ ï 7 %; ʜʣʷ ʇɽʊʌ ï 5 %; ʜʣʷ ʇɽ+ʇʇ ï 0,5 %. 

ʈʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʨʦʙʢʠ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʾʭ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ, ʱʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ ʧ. 4.1, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʯʝʧʣʝʥʥʷ 

ʧʦʣʽʤʝʨʽʚ ʽʟ ʮʝʤʝʥʪʥʠʤ ʢʘʤʝʥʝʤ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ, ʘʣʝ ʥʝ ʥʘ ʭʽʤʽʯʥʦʤʫ. 

ɺʽʜʦʤʦ, ʱʦ ʩʘʤʝ ʭʽʤʽʯʥʝ ʟôʻʜʥʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤ, ʤʽʮʥʠʤ ʽ ʜʦʚʛʦʚʽʯʥʠʤ. 
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ʊʦʤʫ, ʷʢʱʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʨʦʩʪʫ ʢʨʠʩʪʘʣʽʚ ʮʝʤʝʥʪʥʦʾ ʤʘʪʨʠʮʽ ʥʘ ʧʦʚʝʨʭʥʽ 

ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʪʦ ʮʝ ʚʠʨʽʰʠʪʴ ʧʨʦʙʣʝʤʫ ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʤʝʨʫ ʟ 

ʙʝʪʦʥʦʤ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʨʷʜ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʧʦʰʫʢʫ ʇɸʈ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʢʨʘʱʝʥʥʷ 

ʭʽʤʽʯʥʦʛʦ çʟôʻʜʥʘʥʥʷè ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʩʢʣʘʜʦʚʠʤʠ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. ʊʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʙʫʣʦ 

ʧʽʜʽʙʨʘʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʇɸʈ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʥʘʥʝʩʝʥʥʷ ʇɸʈ ʥʘ 

ʧʦʚʝʨʭʥʶ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ. 

ɿ ʤʝʪʦʶ ʧʽʜʙʦʨʫ ʢʣʘʩʫ ʪʘ ʚʠʜʫ ʦʧʪʠʤʘʣʴʥʠʭ ʇɸʈ, ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʙ 

ʥʘʡʢʨʘʱʝ ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʤʝʨʽʚ ʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ, ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʯʦʪʠʨʴʦʭ ʢʣʘʩʽʚ ʇɸʈ (ʘʥʽʦʥʥʽ, ʢʘʪʽʦʥʥʽ, 

ʘʤʬʦʪʝʨʥʽ, ʥʝʽʦʥʦʛʝʥʥʽ). ʈʽʟʥʽ ʇɸʈ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʥʘ ʧʽʜʛʦʪʦʚʣʝʥʫ ʤʝʭʘʥʽʯʥʦʶ 

ʘʢʪʠʚʘʮʽʻʶ ʧʦʚʝʨʭʥʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ. ɼʦʩʣʽʜʞʝʥʦ ʥʘʩʪʫʧʥʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʇɸʈ: ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʽʶ, ʩʫʣʴʬʘʥʦʣ (ʘʥʽʦʥʥʽ), N ï ʮʝʪʠʣ N1, 

N1, N1 ï ʪʨʠʤʝʪʠʣʘʤʦʥʽʡ ʙʨʦʤʽʜ (ʢʘʪʽʦʥʥʘ), ʢʦʢʘʤʽʜʦʧʨʦʧʽʣʙʝʪʘʽʥ (ʘʤʬʦʪʝʨʥʘ), 

ʥʝʦʥʦʣ, ʧʨʦʢʩʘʥʦʣ ʎʃ ï 3 (ʥʝʽʦʥʦʛʝʥʥʽ). 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʤʽʮʥʽʰʝ ʟʯʝʧʣʝʥʥʷ ʥʘ ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ 

ʚʠʥʠʢʣʦ ʤʽʞ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʪʘ ʩʢʣʘʜʥʠʢʘʤʠ ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ ʧʽʜ ʯʘʩ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʘʥʽʦʥʥʠʭ ʇɸʈ. ʆʧʪʠʤʘʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʜʣʷ ʧʦʣʽʤʝʨʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʙʫʣʦ 

ʥʘʥʝʩʝʥʦ 0,001 % ʨʦʟʯʠʥ ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʽʶ, ʱʦ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʚʝʣʠ ʚ 0,01 % 

ʨʦʟʯʠʥʽ NaCl. ɿʘʜʦʚʽʣʴʥʠʤ ʟʯʝʧʣʝʥʥʷʤ ʚʦʣʦʜʽʶʪʴ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʽ  

ʧʦʣʽʤʝʨʠ ʽʟ ʥʘʥʝʩʝʥʠʤʠ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ ʥʝʽʦʥʦʛʝʥʥʠʤʠ ʇɸʈ. ʂʘʪʽʦʥʥʽ ʪʘ 

ʘʤʬʦʪʝʨʥʽ ʇɸʈ - ʥʘʚʧʘʢʠ, ʧʦʛʽʨʰʫʶʪʴ ʟʯʝʧʣʝʥʥʷ ʟʘ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʩʧʦʩʦʙʽʚ 

ʜʦʜʘʚʘʥʥʷ ʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʽ ʩʫʤʽʰʽ ʪʘ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʽʚ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ ʰʦʨʦʭʫʚʘʪʦʩʪʽ 

ʪʘ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʾʭ ʘʜʛʝʟʽʷ ʜʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ. ʆʢʨʽʤ ʮʴʦʛʦ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʽʜʽʙʨʘʥʘ 

ʇɸʈ ʟʘʙʝʟʧʝʯʫʻ ʟôʻʜʥʘʥʥʷ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʪʘ 

ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʬʽʟʠʯʥʦʤʫ, ʘ ʡ ʥʘ ʭʽʤʽʯʥʦʤʫ ʨʽʚʥʷʭ. 

ɿʦʢʨʝʤʘ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʨʽʩʪ ʢʨʠʩʪʘʣʦʫʪʚʦʨʝʥʴ ʥʘ 



233 

ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʘʙʝʟʧʝʯʠʣʦʩʴ ʟôʻʜʥʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽ ʟ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʶ ʤʘʪʨʠʮʝʶ. ʅʘ ʬʦʪʦ ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʚʠʜʥʦ, ʱʦ 

ʩʘʤʝ ʧʝʨʝʭʽʜʥʠʡ ʰʘʨ ʧʣʽʚʢʠ ʟ ʇɸɺ, ʷʢʠʡ ʥʘʥʝʩʝʥʦ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʫ, 

ʚʠʩʪʫʧʘʻ ʢʣʝʻʤ, ʷʢʠʡ ʟôʻʜʥʫʻ ʧʦʣʽʤʝʨʠ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʤʽʰʽ (ʨʠʩ. 6. 21).  

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʪʦ ʚʠʢʦʥʘʥʽ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʪʘ ʟ ʜʦʧʦʤʦʛʦʶ ʬʘʭʽʚʮʽʚ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ.  ɻ. ɺ. ʂʘʨʧʝʥʢʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʃʴʚʽʚ. 

  

    s  ς ͪ͊ͦ͘͘͟ ͼ͔͔ͣͤͭͤͦ-ͨ ͜΅͊ͤͦ͝ ͫͯͣ͜΄͜ ͘͜ ͔͔͔͙͙ͨͪͪͦ͋ͤͣ͡ 

˽˩́̅ ͍͒͜ͻ͙ͦ͒͊ͣ ͘͜ ˽ˢ˾ 

    x  - ͪ͊ͦ͘͘͟ ͼ͔͔ͣͤͭͤͦ-ͨ ͜΅͊ͤͦ͝ ͫͯͣ͜΄͜ ͘͜ ͔͔͔͙͙ͨͪͪͦ͋ͤͣ͡ 

˽˩Ҍ˽˽ ͍͒͜ͻ͙ͦ͒͊ͣ ͘͜ ˽ˢ˾ 

ʈʠʩʫʥʦʢ 6.21 ï ɼʦʩʣʽʜʞʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʢʨʠʪʠʭ 

ʇɸʈ ʽʟ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʶ ʤʘʪʨʠʮʝʶ (ʬʦʪʦ ʟ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ) 

 

ɺʽʜʦʤʦ, ʱʦ ʇɸʈ ʚʦʜʥʦʯʘʩ ʚʦʣʦʜʽʶʪʴ ʛʽʜʨʦʬʦʙʥʠʤʠ ʽ ʛʽʜʨʦʬʽʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʦʤʫ ʥʘʥʝʩʝʥʘ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʽʚ ʧʣʽʚʢʘ ʇɸʈ ʻ ʮʝʥʪʨʦʤ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʾ ʧʦʯʠʥʘʻʪʴʩʷ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʢʨʠʩʪʘʣʽʚ ʮʝʤʝʥʪʥʦʾ 

ʤʘʪʨʠʮʽ ʪʘ ʷʢʘ ʟʯʽʧʣʶʻ ʢʦʤʧʦʥʝʥʪʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ ʟ ʧʦʣʽʤʝʨʦʤ.  

ɺʠʢʦʥʘʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʟʨʘʟʢʽʚ ʽʟ ʧʦʣʽʤʝʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʩʪʠʩʢ, ʚʠʛʠʥ) ʫʩʽʭ ʚʠʜʽʚ ʟʨʘʟʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʜʫ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽʣʶʩʪʨʫʶʪʴ ʛʨʘʬʽʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ 6.22 ï 6.33. 

ɼʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ: 

- ʟʤʝʥʰʝʥʥʷ ʫʩʘʜʢʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʜʦ 48 % ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʽʟ ʥʝʥʘʧʦʚʥʝʥʠʤʠ ʩʫʤʽʰʘʤʠ; 
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- ʚʽʟʫʘʣʴʥʠʤʠ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʫ ʟʨʘʟʢʘʭ; 

- ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʥʘ 23,6 % ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ; 

 

ʈʠʩʫʥʦʢ 6.22 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ 

 

ʈʠʩʫʥʦʢ 6.23 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ ʥʘʧʦʚʥʶʚʘʯʘ 

ʫ ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ 
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ʈʠʩʫʥʦʢ 6.24 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ 

 

ʈʠʩʫʥʦʢ 6.25 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽʊʌ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ 

 

ʈʠʩʫʥʦʢ 6.26 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʾʭ ʧʦʚʝʨʭʥʶ 
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ʈʠʩʫʥʦʢ 6.27 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ  

 

ʈʠʩʫʥʦʢ 6.28 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʙʝʪʦʥʫ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ 

 

ʈʠʩʫʥʦʢ 6.29 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɺʍ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ 
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ʈʠʩʫʥʦʢ 6.30 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽ+ʇʇ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ  

 

ʈʠʩʫʥʦʢ 6.31 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʟʛʠʥ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽ+ʇʇ ʥʘʧʦʚʥʶʚʘʯʘ ʫ 

ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ 

 

ʈʠʩʫʥʦʢ 6.32 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽ+ʇʇ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 3 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ  
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ʈʠʩʫʥʦʢ 6.33 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʽ ʢʽʣʴʢʽʩʪʶ ʇɽ+ʇʇ 

ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʚʽʮʽ 28 ʜʽʙ ʟ (ʙʝʟ) ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʟ ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʾ ʭ ʧʦʚʝʨʭʥʶ 

 

- ʰʚʠʜʰʝ ʥʘʙʠʨʘʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʘʤʠ ʚ ʧʝʨʰʽ 3 ʜʦʙʠ ʟ ʟʘ ʨʘʭʫʥʦʢ 

ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʮʝʤʝʥʪʫ, ʱʦ ʫʪʨʠʤʫʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʠ 

ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʟʯʝʧʣʝʥʥʷ ʤʽʞ ʧʦʣʽʤʝʨʦʤ ʪʘ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʶ ʤʘʪʨʠʮʝʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝʪʘʣʴʥʦ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɭ (ʪʘʙʣ. ɭ1-ɭ3).  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʠʭ 

ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʦʙʨʦʙʣʝʥʠʭ ʇɸʈ, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ 

ʥʘʧʦʚʥʶʚʘʯʘ ʩʷʛʘʻ: ʜʣʷ ʇɺʍ ï 26,5 %; ʜʣʷ ʇɽʊʌ ï 25,25 %; ʜʣʷ ʩʫʤʽʰʝʡ 

ʇɽ+ʇʇ ï 6,75 %. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʙʨʦʙʣʝʥʠʭ ʇɸʈ ʧʦʣʽʤʝʨʽʚ ʫ 

ʢʦʤʧʦʟʠʮʽʷʭ, ʷʢʽ ʥʝ ʧʦʛʽʨʰʫʶʪʴ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʢʣʘʚ: ʜʣʷ 

ʇɺʍ ï 10,25 %; ʜʣʷ ʇɽʊʌ ï 8,5 %; ʜʣʷ ʇɽ+ʇʇ ï 1,75 %.  

ʉʘʤʝ ʧʦʻʜʥʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʽʾ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ 

ʩʫʤʽʰʽ ʜʣʷ: ʇɽʊʌ ï ʥʘ 39,5 %; ʇɺʍ ï ʥʘ 40,3 %; ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ï ʥʘ 28,6 %. 

 

 

6.5.2 ɼʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʤʽʥʠ ʩʪʽʡʢʦʩʪʽ ʫ ʨʽʟʥʠʭ 

ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʢʦʤʧʦʟʠʮʽʡ, ʷʢʽ ʥʘʧʦʚʥʝʥʽ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ 

ʧʦʣʽʤʝʨʘʤʠ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʟʘʣʝʞʥʦʽ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ 

 

 

ɿʨʘʟʢʠ ʩʫʤʽʰʝʡ, ʘʥʘʣʦʛʽʯʥʠʭ ʧ. 6.5.1, ʚʠʛʦʪʦʚʠʣʠ ʪʘ ʚʠʧʨʦʙʫʚʘʣʠ ʟʘ 

ʤʝʪʦʜʠʢʘʤʠ, ʦʧʠʩʘʥʠʤʠ ʚ ʧ. 2.2. 
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ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʤʘʩʠ ʩʢʣʘʣʘ ʟʘ 28 ʜʽʙ (ʜʦʜʘʪʦʢ ɼ ʪʘʙʣ. ɼ1-ɼ3, ʽ ʨʠʩ. 

6.34 ï 6.36) [545-549]: 

ʘ) ʜʣʷ ʟʨʘʟʢʽʚ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ï ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï 5,4 % , ʫ 10 % 

ʨʦʟʯʠʥʽ ʄgʉl2, ï 2,76 %; ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï 7,53 %, ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ 

ï 0,32 %; ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï 1,94 %; 

ʙ) ʜʣʷ ʟʨʘʟʢʽʚ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʇɸʈ ï ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï 4,23 % , ʫ 

10 % ʨʦʟʯʠʥʽ ʄgʉl2, ï 2,67 %; ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï 5,8 %, ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ 

ʚʦʜʽ ï 0,31 %; ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï 1,37 %; 

ʚ) ʜʣʷ ʟʨʘʟʢʽʚ ʽʟ ʇɽʊʌ ʽʟ ʇɸʈ ʟ ʚʤʽʩʪʦʤ ʚʽʜ 1 % ʜʦ 25,25 % ʚʽʜ ʤʘʩʠ 

ʥʘʧʦʚʥʶʚʘʯʘ: ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï ʚʽʜ 0,22 % ʜʦ 1,97 %; ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2 

ï ʚʽʜ 3,74 %  ʜʦ 9,8 %; ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï ʚʽʜ 3,87 %  ʜʦ 6,2 %; ʫ 

ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ï ʚʽʜ 0,08 %  ʜʦ 0,137 %; ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ï ʚʽʜ 0,23 %  ʜʦ 1,16 %. 

ɯʟ ʨʠʩ. 6.34 ʚʠʜʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʟʘʤʽʥʠ ʧʽʩʢʫ ʥʘ ʧʝʨʝʨʦʙʣʝʥʠʡ ʇɽʊʌ ʽʟ 

ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʧʦʚʝʨʭʥʶ ʚ  ʢʦʤʧʦʟʠʮʽʷʭ ʫ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 2 % ʜʦ 10 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʽʩʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʤʠʚʘʥʥʷ ʉʘʆ ʚ ʫʤʦʚʘʭ ʚʫʛʣʝʢʠʩʣʦʪʥʦʾ, ʨʦʟʰʠʨʶʚʘʣʴʥʦʾ ʢʦʨʦʟʽʡ, ʘ ʪʘʢʦʞ ʫ 

ʜʦʱʦʚʽʡ ʽ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʘʭ. ʅʘʜʘʣʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʥʝʟʥʘʯʥʦ ʟʨʦʩʪʘʻ.  

ʆʜʥʘʢ ʟʨʦʩʪʘʥʥʷ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʻ ʚ ʨʘʟʠ ʤʝʥʰʠʤ 

ʟʘ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʽʚ ʫ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʥʘʥʝʩʝʥʥʷ ʇɸʈ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʫ ʤʘʩʠ ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʟʨʘʟʢʽʚ ʚ ʫʤʦʚʘʭ ʤʘʛʥʝʟʽʘʣʴʥʦʾ 

ʢʦʨʦʟʽʾ ʥʘ 34,4 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, ʥʘʧʦʚʥʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, ʥʘ 

ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʝ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʇɸʈ. ɸʣʝ ʥʘʥʝʩʝʥʥʷʤ ʇɸʈ ʥʝ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʚ ʫʤʦʚʘʭ ʤʘʛʥʝʟʽʘʣʴʥʦʾ ʢʦʨʦʟʽʾ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʽ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ʇɽʊʌ-ʥʘʧʦʚʥʶʚʘʯʘ.  

ʛ) ʜʣʷ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʇɺʍ-ʚʽʜʭʦʜʘʤʠ ʦʙʨʦʙʣʝʥʠʤʠ ʇɸʈ ʟ ʚʤʽʩʪʦʤ 

ʚʽʜ 1 % ʜʦ 26,5 % ʚʽʜ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ: ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï ʚʽʜ 0,18 %  ʜʦ 

1,76 %; ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2 ï ʚʽʜ 2,24 %  ʜʦ 5,92 %; ʫ 10 % ʨʦʟʯʠʥʽ Na2SO4 ï 

ʚʽʜ 2,46 %  ʜʦ 6,78 %; ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ï ʚʽʜ 0,107 %  ʜʦ 0,163 %; ʫ ʜʦʱʦʚʽʡ 

ʚʦʜʽ ï ʚʽʜ 0,207 %  ʜʦ 1,26 %. 
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ʈʠʩʫʥʦʢ 6.34 - ʂʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ, ʥʘʧʦʚʥʝʥʠʭ ʇɽʊʌ (ʟ / ʙʝʟ 

ʇɸʈ) ʟʘ 28 ʜʽʙ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʪʘ ʪʠʧʫ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʈʠʩʫʥʦʢ 6.35 ï ʂʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʇɺʍ (ʟ / ʙʝʟ ʇɸʈ) 

ʟʘ 28 ʜʽʙ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʪʘ ʪʠʧʫ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ɯʟ ʨʠʩ. 6.35 ʩʣʽʜʫʻ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʇɺʍ-ʥʘʧʦʚʥʶʚʘʯʘ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʦʛʦ 

ʥʘʥʝʩʝʥʦ ʇɸʈ ʫ ʮʝʤʝʥʪʥʽ ʢʦʤʧʦʟʠʮʽʾ ʚʽʜ 2 % ʜʦ 11 %, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʩʪʽʡʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʫ ʤʦʜʝʣʴʥʠʭ ʢʦʨʦʟʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʘ ʪʘʢʦʞ ʫ 

ʜʦʱʦʚʽʡ ʽ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʘʭ. ʆʜʥʘʢ ʜʦʜʘʚʘʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʙʽʣʴʰʝ 14 % ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʰʚʠʜʰʝʥʥʷ ʚʪʨʘʪʠ ʤʘʩʠ ʟʨʘʟʢʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ 

MgCl2 ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʨʘʟʢʘʤʠ ʙʝʟ ʇɺʍ-ʥʘʧʦʚʥʶʚʘʯʘ. 

ʜ) ʜʣʷ ʟʨʘʟʢʽʚ, ʥʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ-ʚʽʜʭʦʜʽʚ ʟ ʚʤʽʩʪʦʤ ʚʽʜ 0,25 % 

ʜʦ 6,75 % ʚʽʜ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʦʙʨʦʙʣʝʥʦʛʦ ʇɸʈ: ʫ 10 % ʨʦʟʯʠʥʽ H2CO3 ï ʚʽʜ 

0,106 %  ʜʦ 2,57 %; ʫ 10 % ʨʦʟʯʠʥʽ ʄgʉl2 ï ʚʽʜ 2,08 %  ʜʦ 4, 83 %; ʫ 10 % ʨʦʟʯʠʥʽ 

Na2SO4 ï ʚʽʜ 2,12 %  ʜʦ 6,48 %; ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ï ʚʽʜ 0,24 %  ʜʦ 0,117 %; ʫ 

ʜʦʱʦʚʽʡ ʚʦʜʽ ï ʚʽʜ 0,16 %  ʜʦ 1,42 %; 

ɸʥʘʣʽʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 6.36 ,ʧʦʢʘʟʘʚ, ʱʦ 

ʜʦʜʘʚʘʥʥʷ ʩʫʤʽʰʽ ʇɽ+ʇʇ-ʥʘʧʦʚʥʶʚʘʯʘ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʦʛʦ ʥʘʥʝʩʝʥʦ ʇɸʈ ʫ 

ʮʝʤʝʥʪʥʽ ʢʦʤʧʦʟʠʮʽʾ ʚ ʢʽʣʴʢʦʩʪʽ ʜʦ 2,5 %, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ, 

ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʫ ʚʩʽʭ ʤʦʜʝʣʴʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʅʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʇɸʈ ʧʽʜʚʠʱʠʣʦ ʩʪʽʡʢʽʩʪʴ 

ʟʨʘʟʢʽʚ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚʽʜ 9 % ʜʦ 23,7 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʨʘʟʢʘʤʠ ʽʟ ʧʦʣʽʤʝʨʘʤʠ ʙʝʟ ʇɸʈ.  

 

ʈʠʩʫʥʦʢ 6.36 ï ʂʦʨʦʟʽʡʥʘ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ, ʥʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ 

ʇɽ+ʇʇ (ʟ / ʙʝʟ ʇɸʈ) ʟʘ 28 ʜʽʙ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʽʚ ʪʘ ʪʠʧʫ 

ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩ.6.34.-6.36) ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʟʨʘʟʢʽʚ 

ʽʟ ʇɸʈ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʠʩʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʩʽʭ ʚʠʜʽʚ ʤʦʜʝʣʴʥʠʭ ʘʛʨʝʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʪʨʠʤʘʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʧ. 6.2.  

ʅʘʡʢʨʘʱʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʽʡʢʦʩʪʽ ʫ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʚʦʣʦʜʽʣʠ 

ʢʦʤʧʦʟʠʮʽʾ, ʥʘʧʦʚʥʝʥʽ ʧʦʣʽʤʝʨʘʤʠ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʇɸʈ ï 

ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʽʶ, ʱʦ ʥʝ ʚʢʣʶʯʝʥʦ ʜʦ ʧʝʨʝʣʽʢʫ ʟʘʙʦʨʦʥʝʥʠʭ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʯʦʚʠʥ ʫ ɼʠʨʝʢʪʠʚʽ ɭʚʨʦʧʠ 76/768/EEC [550].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʢʽʣʴʢʦʩʪʽ ʇɸʈ, ʱʦ ʚʠʤʠʣʘʩʴ ʤʦʜʝʣʴʥʠʤ ʨʦʟʯʠʥʦʤ ʽʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6.37. 

 

ʈʠʩʫʥʦʢ 6.37 ï ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʈ, ʷʢʘ ʧʝʨʝʡʰʣʘ ʫ ʧʨʦʙʫ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʚʽʜ ʚʤʽʩʪʫ ʧʦʣʽʤʝʨʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʫ ʟʨʘʟʢʘʭ ʽʟ 

ʥʘʥʝʩʝʥʠʤ ʇɸʈ ʥʘ ʧʦʚʝʨʭʥʶ ʪʘ ʙʝʟ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʟ ʇɸʈ 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 6.37, ʚ ʞʦʜʥʦʤʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʟʨʘʟʢʫ ʥʝ ʚʠʷʚʣʝʥʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʈ ʚʠʱʝ ɻɼʂ, ʷʢʝ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 

 0,5 ʤʛ/ʜʤ3 [547]. ʇʦʨʽʚʥʷʥʥʷ ʟ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ ʥʦʨʤʘʤʠ ʜʣʷ ʚʦʜʠ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ ʧʝʨʩʧʝʢʪʠʚʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ ʩʧʦʨʫʜʞʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʚʘʪʠʤʫʪʴʩʷ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʪʦʢʘʭ, ʚʦʜʘ ʟ ʷʢʠʭ ʤʦʞʝ 

ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʇɸʈ, ʱʦ ʧʝʨʝʡʰʣʘ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ, ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ ʟʨʘʟʢʫ ʟ ʚʤʽʩʪʦʤ ʇɽʊʌ 
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26,25 % ʫ ʢʽʣʴʢʦʩʪʽ 0,0264 ʤʛ/ʩʤ3. ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʥʝʩʝʥʥʷʤ ʇɸʈ 

ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʘ ʧʨʘʢʪʠʯʥʦ ʫ ʚʠʛʣʷʜʽ ʥʘʥʦʰʘʨʫ, ʱʦ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ 

ʩʪʚʦʨʝʥʦʤʫ ʧʨʠʩʪʨʦʶ ʪʘ ʨʦʟʨʦʙʣʝʥʦʶ ʘʚʪʦʨʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʥʘʥʝʩʝʥʥʷ ʰʘʨʫ ʇɸʈ. 

ʂʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʧʦʚʥʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ʧʦʣʽʤʝʨʘʤʠ, ʥʘ ʧʦʚʝʨʭʥʶ 

ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʦʙʣʠʚʦʛʦ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʝʥʶ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ 

ʢʦʤʧʦʟʠʮʽʡ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʱʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʽ ʟʥʘʯʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʥʠʟʴʢʦʦʩʥʦʚʥʠʭ ʛʽʜʨʦʩʠʣʽʢʘʪʽʚ ʢʘʣʴʮʽʶ ʪʘ ʪʚʝʨʜʠʭ ʨʦʟʯʠʥʽʚ 

ʛʽʜʨʦʘʣʶʤʦʩʠʣʽʢʘʪʥʦʛʦ ʩʢʣʘʜʫ, ʨʽʩʪ ʢʨʠʩʪʘʣʽʚ ʷʢʦʾ ʧʝʨʝʚʘʞʥʦ ʟʘʨʦʜʞʫʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʫ ʦʙʨʦʙʣʝʥʦʛʦ ʇɸʈ, ʚ ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʢʦʤʧʦʟʠʮʽʷʤ ʙʝʟ 

ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʟ ʧʦʣʽʤʝʨʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʇɸʈ.  

ɼʣʷ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʮʽʡ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʇɸʈ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʙʽʣʴʰ ʰʚʠʜʢʝ 

ʚʠʤʠʚʘʥʥʷ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʽʟ ʮʝʤʝʥʪʥʦʾ ʤʘʪʨʠʮʽ. 

ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʧʦʷʩʥʶʶʪʴ ʚʠʩʦʢʫ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ 

ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʇɸʈ.  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ ʫ 

ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʜʣʷ ʚʩʽʭ ʟʨʘʟʢʽʚ ʩʪʚʦʨʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡ: 

ʘ) ʜʣʷ ʥʝʥʘʧʦʚʥʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʟ ʇɸʈ ʩʪʽʡʢʽʩʪʴ: 

- ʫ ʨʦʟʯʠʥʽ H2CO3 ʟʨʦʩʣʘ ʥʘ 27,7 %; 

- ʫ ʨʦʟʯʠʥʽ ʄgʉl2 ʟʨʦʩʣʘ ʥʘ 3,3 %; 

- ʫ ʨʦʟʯʠʥʽ Na2SO4 ʟʨʦʩʣʘ ʥʘ 30%; 

- ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 3%; 

- ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 41,6 %;  

ʙ) ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʇɽʊʌ, ʚʢʨʠʪʠʭ ʇɸʈ ʩʪʽʡʢʽʩʪʴ: 

- ʫ ʨʦʟʯʠʥʽ H2CO3 ʟʨʦʩʣʘ ʥʘ 20 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸʈ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 46,6 %;  

- ʫ ʨʦʟʯʠʥʽ ʄgʉl2 ʟʨʦʩʣʘ ʥʘ 36 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸʈ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï ,367 %; 

- ʫ ʨʦʟʯʠʥʽ Na2SO4 ʟʨʦʩʣʘ ʥʘ 15 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸʈ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʚʽʜ 50 % ʜʦ - 6 %; 

- ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 0,34 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 44,2 %; 
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- ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 29 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 18 %;  

ʚ) ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ, ʚʢʨʠʪʠʭ ʇɸʈ ʩʪʽʡʢʽʩʪʴ: 

- ʫ ʨʦʟʯʠʥʽ H2CO3 ʟʨʦʩʣʘ ʥʘ 6,7 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 65 %; 

- ʫ ʨʦʟʯʠʥʽ ʄgʉl2 ʟʨʦʩʣʘ ʥʘ 18 %  ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï ʚʽʜ 26 % ʜʦ ï 39,8 %; 

- ʫ ʨʦʟʯʠʥʽ Na2SO4 ʟʨʦʩʣʘ ʥʘ 13 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï ʚʽʜ 36,5 % ʜʦ ï 10,5 %; 

- ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 16 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 29 %;  

- ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 19 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï  ʚʽʜ 88,3 % ʜʦ ï 3,5 %; 

ʛ) ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ ʇɺʍ ʚʢʨʠʪʠʭ ʇɸʈ ʩʪʽʡʢʽʩʪʴ: 

- ʫ ʨʦʟʯʠʥʽ H2CO3 ʟʨʦʩʣʘ ʥʘ 18 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 58,4 %; 

- ʫ ʨʦʟʯʠʥʽ ʄgʉl2 ʟʨʦʩʣʘ ʥʘ 14,7 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï ʚʽʜ 16 % ʜʦ -55%; 

- ʫ ʨʦʟʯʠʥʽ Na2SO4 ʟʨʦʩʣʘ ʥʘ 8,3 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï ʚʽʜ 42,4 % ʜʦ -14,45 %; 

- ʫ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 18 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 52,6 %; 

- ʫ ʜʦʱʦʚʽʡ ʚʦʜʽ ʟʨʦʩʣʘ ʥʘ 18,4 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʙʝʟ ʇɸɺ, ʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ï 8%. 

ɻʽʛʽʻʥʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʩʫʤʽʰʝʡ, ʥʘʧʦʚʥʝʥʠʭ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʧʦʣʽʤʝʨʽʚ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʚʩʪʘʥʦʚʣʝʥʦ: 

1. ʅʝʦʨʛʘʥʽʯʥʠʡ ʘʤʦʨʬʥʠʡ ʦʩʘʜ ʉʘʆ + ʉʘ(ʆʅ)2 + ʉʘ(ʅʉʆ3)2 + ʄg(ʆʅ)2 + 

Al2(OH)3, ʱʦ ʻ ʧʨʦʜʫʢʪʦʤ ʢʦʨʦʟʽʡʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ, ʤʘʣʦʪʦʢʩʠʯʥʠʡ, ʩʢʣʘʜʝʥʠʡ ʤʘʣʦ- ʪʘ 

ʥʝʨʦʟʯʠʥʥʠʤʠ ʧʨʦʩʪʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʢʦʪʨʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʫ. 

2. ʅʘʡʙʽʣʴʰ ʩʪʽʡʢʠʤʠ ʫ ʤʦʜʝʣʴʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʻ ʢʦʤʧʦʟʠʮʽʾ ʟ 

ʚʤʽʩʪʦʤ ʇɽʊʌ ʫ ʢʽʣʴʢʦʩʪʽ 10 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ. ʅʘʥʝʩʝʥʥʷ ʇɸʈ ʥʘ 
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ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʘ ʟʤʝʥʰʠʣʦ ʚʪʨʘʪʫ ʤʘʩʠ ʟʨʘʟʢʽʚ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʜʦ 

34,4 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, ʥʘʧʦʚʥʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʝ 

ʥʘʥʝʩʝʥʦ ʇɸʈ. ʆʜʥʘʢ ʥʘʥʝʩʝʥʥʷ ʇɸʈ ʥʝ ʟʙʽʣʴʰʠʣʦ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʚ ʫʤʦʚʘʭ 

ʤʘʛʥʝʟʽʘʣʴʥʦʾ ʢʦʨʦʟʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʨʘʟʢʘʤʠ ʙʝʟ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ. 

3. ɼʣʷ ʟʨʘʟʢʽʚ ʢʦʤʧʦʟʠʮʽʡ ʽʟ ʇɺʍ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʽʡʢʦʩʪʽ ʚ ʤʦʜʝʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʜʦʩʷʛʥʫʪʦ ʟʘ ʚʤʽʩʪʫ ʥʘʧʦʚʥʶʚʘʯʘ ʚ ʟʨʘʟʢʘʭ ʫ ʢʽʣʴʢʦʩʪʽ 11 %. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ ʟ ʇɺʍ ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʦʛʦ ʥʝ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʜʦʜʘʚʘʥʥʷʤ 

ʇɸʈ ʟʤʝʥʰʝʥʦ ʚʪʨʘʪʫ ʤʘʩʠ ʟʨʘʟʢʽʚ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

4. ɿʨʘʟʢʠ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʽ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ ʚ ʢʽʣʴʢʦʩʪʽ ʜʦ 2,5 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʦʛʦ ʥʘʥʝʩʝʥʦ ʇɸʈ, ʧʦʢʘʟʘʣʠ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟʨʘʟʢʽʚ ʫ ʚʩʽʭ ʤʦʜʝʣʴʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʚʽʜ 9 % ʜʦ 23,7 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʝ ʙʫʣʦ ʚʢʨʠʪʦ ʇɸʈ. 

5. ʋ ʞʦʜʥʽʡ ʧʨʦʙʽ, ʢʦʪʨʘ ʙʫʣʘ ʚʽʜʽʙʨʘʥʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʤʽʛʨʘʮʽʾ 

ʇɸʈ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ, ʥʝ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʈ ʚʠʱʝ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ɻɼʂ ʜʣʷ ʚʦʜʠ ʧʠʪʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ. 

6. ʉʪʚʦʨʝʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʘʧʦʚʥʝʥʽ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʇɸʈ, ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: ʦʙʣʘʰʪʫʚʘʥʥʷ 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ ʜʣʷ ʚʽʜʚʦʜʫ ʩʪʽʯʥʠʭ ʚʦʜ, ʫʣʘʰʪʫʚʘʥʥʷ ʚʽʜʩʪʽʡʥʠʢʽʚ 

ʩʪʦʢʽʚ; ʩʪʚʦʨʝʥʥʷ ʝʢʨʘʥʽʚ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʭʽʤʽʯʥʦ 

ʘʛʨʝʩʠʚʥʠʭ, ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʾʭ ʚʽʜʭʦʜʽʚ; ʩʧʦʨʫʜʞʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ; ʦʩʥʦʚʠ ʧʽʜ ʧʦʣʽʛʦʥʠ ʧʦʙʫʪʦʚʠʭ ʽ ʪʦʢʩʠʯʥʠʭ 

ʚʽʜʭʦʜʽʚ; ʟʚʝʜʝʥʥʷ ʜʘʤʙ ʚʦʜʦʩʭʦʚʠʱ; ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ 

ʧʽʜ ʜʽʻʶ ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ. 

 

 

6.5.3 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ 

ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʚʢʨʠʪʠʤʠ ʇɸʈ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ 

 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʤʽʥʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʽʚ ʧʨʦʚʝʜʝʥʽ 

ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ, ʦʧʠʩʘʥʦʾ ʚ ʧ. 2.2, ʧʦʢʘʟʘʣʠ, ʱʦ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʨʘʟʢʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ:  
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ʘ) ʜʣʷ ʇɽʊʌ ʚʽʜ 0,77537 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 2 % ʇɽʊʌ) ʜʦ 

0,31513 ɺʪ/ʤĬʛʨʘʜ (ʜʣʷ 25,25 % ʇɽʊʌ); 

ʙ) ʜʣʷ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ï ʚʽʜ 0,66147 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 1 % ʇɽ+ʇʇ) ʜʦ 

0,27836 ɺʪ/ʤĬʛʨʘʜ (ʜʣʷ 6,75 % ʇɽ+ʇʇ);  

ʚ) ʜʣʷ ʇɺʍ ï ʚʽʜ 0,78692 ɺʪ / ʤ Ĭ ʛʨʘʜ (ʜʣʷ 2 % ʇɺʍ) ʜʦ 

0,4332 ɺʪ/ʤĬʛʨʘʜ (ʜʣʷ 26,5 % ʇɺʍ); 

ʛ) ʜʣʷ ʟʨʘʟʢʽʚ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ï 0,84376 ɺʪ / ʤ Ĭ ʛʨʘʜ.  

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʤʽʥʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 6.38 ï 6.40. 

 

ʈʠʩʫʥʦʢ 6.38 ï ɿʤʽʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʇɽʊʌ (ʟ / ʪʘ ʙʝʟ 

ʇɸʈ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ 

  

ʈʠʩʫʥʦʢ 6.39 ï ɿʤʽʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʇɺʍ (ʟ / ʪʘ ʙʝʟ 

ʇɸʈ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽ ʾ
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ʈʠʩʫʥʦʢ 6.40 ï ɿʤʽʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ 

ʇɽ+ʇʇ (ʟ / ʪʘ ʙʝʟ ʇɸʈ) ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ 

 

ɯʟ ʘʥʘʣʽʟʫ ʢʨʠʚʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩʫʥʢʘʭ 6.38 ï 6.40, ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ, 

ʥʘʧʦʚʥʝʥʠʭ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ ʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʽʣʴʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ 

ʚʭʦʜʠʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ. ʊʦʤʫ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʦʚʥʶʚʘʯʘ ʚʽʜ 3,5 % ʜʦ 6,75 % 

ʩʫʤʽʰʽ ʚʽʜʭʦʜʽʚ ʜʘʥʦʛʦ ʪʠʧʫ ʤʠ ʦʪʨʠʤʘʣʠ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʩʪʚʦʨʠʪʴ 

ʢʦʥʢʫʨʝʥʮʽʶ ʥʘ ʨʠʥʢʫ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʥʦ- ʪʘ 

ʛʘʟʦʙʝʪʦʥʫ ʽ ʧʫʩʪʦʪʽʣʽʡ ʮʝʛʣʽ. 

ʆʪʞʝ, ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ 

ʧʦʣʽʤʝʨʘʤʠ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʇɸʈ ʫ ʢʽʣʴʢʦʩʪʽ:  

- ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ ʽʟ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ ʚʽʜ 5,5 % ʜʦ 6,75 %; 

- ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ ʽʟ ʇɽʊʌ ʚʽʜ 15 % ʜʦ 25,25 %; 

-  ʜʣʷ ʢʦʤʧʦʟʠʮʽʡ ʽʟ ʇɺʍ ʚʽʜ 25 % ʜʦ 26,5 % ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʝʧʣʦʽʟʦʣʷʮʽʷ ʷʢʠʭ ʻ ʢʨʘʱʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʽʥʦʙʝʪʦʥʦʤ ʽʟ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ 0,35 ɺʪ/ʤĿʛʨʘʜ ʪʘ ʮʝʛʣʦʶ ʧʫʩʪʦʪʽʣʦʶ ʟ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ 0,43 ɺʪ/ʤĿʛʨʘʜ.  
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6.5.4 ɼʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʦʟʠʮʽʡ 

ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʚʢʨʠʪʠʤʠ ʇɸʈ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ 

 

 

ɼʦʩʣʽʜʠʣʠ ʟʨʘʟʢʠ, ʥʘʧʦʚʥʝʥʽ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ, ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʧ. 2.2, ʽʟ ʤʽʮʥʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ, ʷʢʽ ʨʦʟʤʝʞʦʚʫʶʪʴ ʧʨʠʤʽʱʝʥʥʷ, 

ʱʦ ʥʝ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʂʦʝʬʽʮʽʻʥʪ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʟʨʘʟʢʽʚ 

ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʦʧʠʩʘʥʦʶ ʫ ʧ. 2.2. 

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʦʬʦʨʤʠʣʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ 

ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ Ŭ0 ʟʨʘʟʢʽʚ ʚʽʜ ʯʘʩʪʦʪʠ, ʚʠʜʫ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʇɸʈ (ʨʠʩ. 6.41). 

 

ʈʠʩʫʥʦʢ 6.41 - ɿʤʽʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡ 

ʥʘʧʦʚʥʝʥʠʭ ʧʦʣʽʤʝʨʘʤʠ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ 

 

ɯʟ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩ. 6.41), ʩʣʽʜʫʻ, ʱʦ ʥʘʡʢʨʘʱʠʤʠ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʣʦʜʽʶʪʴ ʜʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ʥʘʧʦʚʥʝʥʽ 

ʩʫʤʽʰʰʶ ʇɽ + ʇʇ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʇɸʈ. ʆʪʨʠʤʘʥʽ ʢʦʤʧʦʟʠʮʽʾ 

ʚʦʣʦʜʽʶʪʴ ʢʨʘʱʠʤʠ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʽʞ ʚʽʜʦʤʽ ʽ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʤʘʪʝʨʽʘʣʠ, ʧʦʨʽʚʥʷʥʥʷ ʟ ʷʢʠʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 6.3. 
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ʊʘʢ, ʢʦʝʬʽʮʽʻʥʪʠ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʟʨʘʟʢʽʚ ʥʘ ʯʘʩʪʦʪʽ 1000 ɻʮ ʩʪʘʥʦʚʠʣʠ: 

ʜʣʷ ʇɽʊʌ - 0,364 (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʨʘʱʠʣʠʩʴ ʫ 18,2 ʨʘʟʠ); ʜʣʷ ʇɺʍ ï 0,318 (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʢʨʘʱʽ ʚ 16 ʨʘʟʽʚ); ʜʣʷ ʩʫʤʽʰʽ ʇɽ + ʇʇ ï 0,436 (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʢʨʘʱʽ ʫ 21,8 ʨʘʟʠ).  

ʊʘʙʣʠʮʷ 6.3  

ʂʦʝʬʽʮʽʻʥʪʠ ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʯʘʩʪʦʪʠ ʚ 1000 ɻʮ 

ɹʫʜʽʚʝʣʴʥʠʡ 

ʤʘʪʝʨʽʘʣ ʯʠ 

ʢʦʥʩʪʨʫʢʮʽʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ 

ʟʘ ʯʘʩʪʦʪʠ ʚ 1000 

ɻʮ 

ɹʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʯʠ 

ʢʦʥʩʪʨʫʢʮʽʷ 

ʂʦʝʬʽʮʽʻʥʪ 

ʟʚʫʢʦʧʦʛʣʠʥʘʥʥ

ʷ ʟʘ ʯʘʩʪʦʪʠ ʚ 

1000 ɻʮ 

ʚʽʜʯʠʥʝʥʝ 

ʚʽʢʥʦ 
1,0 ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ ʟ ʇɽʊʌ 0,32 

ʛʘʟʦ-ʽ 

ʧʽʥʦʙʝʪʦʥ 
0,2 ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ ʟ ʇɺʍ 0,24 

ʙʝʪʦʥ 0,02 ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ ʟ ʇɽ+ʇʇ 0,41 

ʜʝʨʝʚʦ 0,1 
ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ ʟ ʇɽʊʌ 

+ʇɸʈ 
0,36 

ʮʝʛʣʘ ʩʫʮʽʣʴʥʘ 0,05 
ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ ʟ 

ʇɺʍ+ʇɸʈ 
0,31 

ʮʝʛʣʘ 

ʧʫʩʪʦʪʽʣʘ 
0,14 

ʮʝʤʝʥʪʥʘ ʩʫʤʽʰ ʟ 

ʇɽ+ʇʇ+ʇɸʈ 
0,44 

 

ʇʦʨʽʚʥʷʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʟ ʽʥʰʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ 

(ʪʘʙʣ. 6.3 ) ʚʩʪʘʥʦʚʣʝʥʦ: 

- ʢʦʤʧʦʟʠʮʽʾ, ʥʘʧʦʚʥʝʥʽ ʩʫʤʽʰʰʶ ʇɽ + ʇʇ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʇɸʈ, ʚ 

ʢʽʣʴʢʦʩʪʽ 6,75 % ʚʽʜ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʚ 2,7 ʨʘʟʘ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʧʽʥʦ- ʪʘ 

ʛʘʟʦʙʝʪʦʥ, ʫ 4,3 ʨʘʟʠ ʟʘ ʜʝʨʝʚʦ ʪʘ ʜʦ 8,72 ʨʘʟʽʚ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʮʝʛʣʫ; 

- ʢʦʤʧʦʟʠʮʽ,ʾ ʥʘʧʦʚʥʝʥʽ ʇɽʊʌ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʇɸʈ, ʚ ʢʽʣʴʢʦʩʪʽ 

25,25 % ʚʽʜ ʤʘʩʠ ʦʩʥʦʚʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʚ 1,9 ʨʘʟʘ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʧʽʥʦ- ʪʘ 

ʛʘʟʦʙʝʪʦʥ, ʫ 3,6 ʨʘʟʽʚ ï ʟʘ ʜʝʨʝʚʦ ʪʘ ʜʦ 7,2 ʨʘʟʽʚ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʮʝʛʣʫ; 

- ʢʦʤʧʦʟʠʮʽʾ, ʥʘʧʦʚʥʝʥʽ ʇɺʍ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʇɸʈ, ʚ ʢʽʣʴʢʦʩʪʽ 26,5 

% ʚʽʜ ʤʘʩʠ ʦʩʥʦʚʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʚ 1,57 ʨʘʟʘ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʧʽʥʦ- ʪʘ 

ʛʘʟʦʙʝʪʦʥ, ʫ 3,2 ʨʘʟʘ ï ʟʘ ʜʝʨʝʚʦ ʪʘ ʜʦ 6,24 ʨʘʟʘ ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʮʝʛʣʫ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʦʪʨʠʤʘʥʽ 

ʢʦʤʧʦʟʠʮʽʾ, ʥʘʧʦʚʥʝʥʽ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʚʢʨʠʪʠʤʠ ʇɸʈ, ʫ ʷʢʦʩʪʽ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  
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6.6 ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʧʦʟʠʮʽʡ ʥʘʧʦʚʥʝʥʠʭ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʧʦʟʠʮʽʡ ʛʽʛʽʻʥʽʯʥʦʩʪʽ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ, ʚʠʜʫ ʧʦʣʽʤʝʨʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡ ʦʧʪʠʤʘʣʴʥʠʤʠ ʻ: 

- ʟʘ ʤʽʮʥʽʩʥʽʩʪʶ: ʦʜʥʘ ʯʘʩʪʠʥʘ ʮʝʤʝʥʪʫ, 0,5 ʯʘʩʪʠʥʠ ʚʦʜʠ, 3 ʯʘʩʪʠʥʠ 

ʥʘʧʦʚʥʶʚʘʯʘ (ʧʽʩʦʢ + ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʠ, ʽʟ ʇɺʍ ï 10,25 %; ʽʟ ʇɽʊʌ ï 8,5 

%; ʽʟ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ ï 1,75 %; 

- ʟʘ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʜʦʜʘʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʟʘ ʷʢʠʭ ʚʠʨʦʙʠ 

ʚʦʣʦʜʽʶʪʴ ʟʘʜʦʚʽʣʴʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʙʫʜʽʚʥʠʮʪʚʽ: ʦʜʥʘ ʯʘʩʪʠʥʘ ʮʝʤʝʥʪʫ, 0,5 ʯʘʩʪʠʥʠ ʚʦʜʠ, 3 

ʯʘʩʪʠʥʠ ʥʘʧʦʚʥʶʚʘʯʘ (ʧʽʩʦʢ + ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʠ), ʽʟ ʇɺʍ ï 26,5 %; ʽʟ  

ʇɽʊʌ ï 25,25 %; ʽʟ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ ï 6,75 %. ʅʘʚʝʜʝʥʽ ʢʦʤʧʦʟʠʮʽʾ ʥʝ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘ ʤʽʮʥʽʩʪʶ ʧʽʥʦ- ʪʘ ʛʘʟʦʙʝʪʦʥʘʤ; 

- ʟʘ ʩʪʽʡʢʽʩʪʶ ʚ ʘʛʨʝʩʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʦʜʥʘ ʯʘʩʪʠʥʘ ʮʝʤʝʥʪʫ, 0,5 ʯʘʩʪʠʥʠ ʚʦʜʠ, 3 

ʯʘʩʪʠʥʠ ʥʘʧʦʚʥʶʚʘʯʘ (ʧʽʩʦʢ+ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʠ), ʽʟ ʇɺʍ ï 8,75 %; ʽʟ ʇɽʊʌ ï 

7,25 %; ʽʟ ʩʫʤʽʰʰ  ʁʇɽ+ʇʇ ï 1,25 %; 

- ʟʘ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʦʜʥʘ ʯʘʩʪʠʥʘ ʮʝʤʝʥʪʫ, 0,5 ʯʘʩʪʠʥʠ 

ʚʦʜʠ, 3 ʯʘʩʪʠʥʠ ʥʘʧʦʚʥʶʚʘʯʘ (ʧʽʩʦʢ+ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʠ), ʽʟ  ʇɺʍ ï 26,5 %; 

ʽʟ ʇɽʊʌ ï 25,25 %; ʽʟ ʩʫʤʽʰʰʶ ʇɽ+ʇʇ ï 6,75 %. ʊʘʢʽ ʩʫʤʽʰʽ ʚʦʣʦʜʽʶʪʴ 

ʢʨʘʱʠʤʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʽʞ ʛʘʟʦ-, ʧʽʥʦʙʝʪʦʥ ʽ ʮʝʛʣʘ; 

- ʟʘ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʦʜʥʘ ʯʘʩʪʠʥʘ ʮʝʤʝʥʪʫ, 0,5 ʯʘʩʪʠʥʠ 

ʚʦʜʠ, 3 ʯʘʩʪʠʥʠ ʥʘʧʦʚʥʶʚʘʯʘ (ʧʽʩʦʢ+ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʠ) ʽʟ ʇɺʍ ï 26,5 %; ʽʟ 

ʇɽʊʌ ï 25,25 %; ʽʟ ʩʫʤʽʰʱʶ ʇɽ+ʇʇ ï 6,75 %. ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ ʚ 2,7 ʨʘʟʘ 

ʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʧʽʥʦ- ʪʘ ʛʘʟʦʙʝʪʦʥ, ʫ 4,3 ʨʘʟʠ ʟʘ ʜʝʨʝʚʦ ʪʘ ʜʦ 8,72 ʨʘʟʽʚ ʟʘ ʮʝʛʣʫ. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 

 

 1. ɽʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʜʦʜʘʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ 

ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʽ ʢʦʤʧʦʟʠʮʽʾ ʧʦʢʘʟʘʣʘ: 
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¶ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʜʦʩʷʛʘʻ: ʜʣʷ ʇɺʍ ï 19 %; ʜʣʷ ʇɽʊʌ ï 18 %; ʜʣʷ 

ʩʫʤʽʰʽ ʇɽ+ʇʇ ï 5,25 %. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʘʢʪʠʚʦʚʘʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʮʝʤʝʥʪʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ, ʷʢʽ ʥʝ ʧʦʛʽʨʰʫʶʪʴ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʢʣʘʚ: ʜʣʷ ʇɺʍ ï 7 %; ʜʣʷ ʇɽʊʌ ï 5 %; ʜʣʷ ʇɽ+ʇʇ ï 0,5 %. 

Å ʧʦʢʨʘʱʝʥʥʷ ʜʣʷ ʫʩʽʭ ʟʨʘʟʢʽʚ ʤ̔ʮʥʽʩʥʠʭ (ʚʽʜ 1,57 % ʜʦ 38,4 %), 

ʢʦʨʦʟʽʡʥʠʭ (ʚʽʜ 1,4 % ʜʦ 97,9 %), ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ (ʚʽʜ 45,8 % ʜʦ 47,3 %) ʪʘ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʚʽʜ 93 % ʜʦ 95,8 %), ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʦʪʨʠʤʘʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʽʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʧʦʣʽʤʝʨʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ï 

ʥʝʥʘʧʦʚʥʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʟʨʘʟʢʘʤʠ ʪʘ ʟʨʘʟʢʘʤʠ ʽʟ ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ 

ʧʦʜʨʽʙʥʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʙʝʟ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ; 

Å ʟʤʝʥʰʝʥʥʷ ʫʩʘʜʢʠ ʢʦʤʧʦʟʠʮʽʡ ʜʦ 23 % ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ; 

Å  ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ ʟʨʘʟʢʽʚ ʥʘ 17,3 % ʙʝʟ ʚʪʨʘʪʠ ʾʭ ʤʽʮʥʦʩʪʽ;  

Å  ʰʚʠʜʰʝ ʥʘʙʠʨʘʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʫ ʧʝʨʰʽ 3 ʜʦʙʠ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʮʝʤʝʥʪʫ, ʱʦ ʫʪʨʠʤʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʽʚ; 

Å ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʦʤ ʢʦʨʦʟʽʡʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʟʨʘʟʢʽʚ ʽʟ 

ʢʦʤʧʦʟʠʮʽʡ, ʥʘʧʦʚʥʝʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʚ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʻ ʩʫʤʽʰ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʤʦʨʬʥʦʛʦ ʦʩʘʜʫ, ʦʩʥʦʚʥʫ ʤʘʩʫ ʷʢʦʛʦ 

ʩʢʣʘʜʘʻ: ʉʘʆ+ʉʘ(ʆʅ)2+ʉʘ(ʅʉʆ3)2 ʚʽʜ 97,4 % ʜʦ 98,2 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʩʘʜʫ, ʽʥʰʝ ï ʄg(ʆʅ)2, Al2(OH)3. ʇʨʦʜʫʢʪʠ ʜʝʩʪʨʫʢʮʽʾ ʻ ʥʝʪʦʢʩʠʯʥʠʤʠ, 

ʥʝʨʦʟʯʠʥʥʠʤʠ ʘʙʦ ʤʘʣʦʨʦʟʯʠʥʥʠʤʠ ʧʨʦʩʪʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʥʝ 

ʯʠʥʷʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʦʙʨʦʙʢʠ ʇɸʈ ʧʦʚʝʨʭʥʽ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡ ʧʦʢʘʟʘʣʠ: 

- ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʠʭ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʦʙʨʦʙʣʝʥʠʭ ʇɸʈ, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʧʦʚʥʶʚʘʯʘ ʩʷʛʘʻ: ʜʣʷ ʇɺʍ ï 26,5 %; ʜʣʷ 

ʇɽʊʌ ï 25,25 %; ʜʣʷ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ï 6,75 %. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʦʙʨʦʙʣʝʥʠʭ ʇɸʈ ʧʦʣʽʤʝʨʽʚ ʫ ʢʦʤʧʦʟʠʮʽʷʭ, ʷʢʽ ʥʝ ʧʦʛʽʨʰʫʶʪʴ ʾʭ ʤʽʮʥʽʩʪʴ, ʩʢʣʘʚ: 

ʜʣʷ ʇɺʍ ï 10,25 %; ʜʣʷ ʇɽʊʌ ï 8,5 %; ʜʣʷ ʇɽ+ʇʇ ï 1,75 %. ʇʦʻʜʥʘʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʪʘ ʭʽʤʽʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʦʣʽʤʝʨʽʚ ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʽʾ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʚʚʝʜʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʫ ʩʫʤʽʰʽ ʜʣʷ ʇɽʊʌ ï ʥʘ 39,5 %; ʜʣʷ ʇɺʍ ï ʥʘ 40,3 %; 

ʜʣʷ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ï ʥʘ 28,6 %, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʇɸʈ; 
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Å ʧʦʢʨʘʱʝʥʥʷ ʜʣʷ ʫʩʽʭ ʟʨʘʟʢʽʚ ʤʽʮʥʽʩʥʠʭ (ʚʽʜ 4,3 % ʜʦ 31,6 %), ʢʦʨʦʟʽʡʥʠʭ 

(ʚʽʜ 3,3 % ʜʦ 367 %), ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ (ʚʽʜ 48,9 % ʜʦ 67,1 %) ʪʘ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʚʽʜ 99,37 % ʜʦ 99,54 %) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ï ʥʝʥʘʧʦʚʥʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʟʨʘʟʢʘʤʠ; 

Å ʟʤʝʥʰʝʥʥʷ ʫʩʘʜʢʠ ʢʦʤʧʦʟʠʮʽʡ ʜʦ 48 % ; 

- ʟʤʝʥʰʝʥʥʷ ʚʘʛʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ ʥʘ 23,6 % ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ; 

- ʚhʠʜʰʝ ʥʘʙʠʨʘʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʘʤʠ ʟ ʇɽʊʌ ʚ ʧʝʨʰʽ 3 ʜʦʙʠ ʥʘ 21 % (ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʙʝʟ ʇɸʈ). ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʷʩʥʶʶʪʴ ʜʘʥʽ ʧʨʦʚʝʜʝʥʦʛʦ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ, ʷʢʠʤʠ ʚʠʷʚʣʝʥʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʝʨʝʥ ʮʝʤʝʥʪʫ ʪʘ ʧʽʩʢʫ ʚ ʫʩʴʦʤʫ 

ʦʙôʻʤʽ ʟʨʘʟʢʽʚ, ʟʘʚʜʷʢʠ ʚʝʣʠʢʽʡ ʧʠʪʦʤʽʡ ʰʦʨʦʭʫʚʘʪʽʡ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʨʦʜʞʝʥʥʷ ʮʝʥʪʨʽʚ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ ʨʽʩʪ ʢʨʠʩʪʘʣʽʚ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʤʘʪʨʠʮʽ ʟ 

ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʽʚ ʚʢʨʠʪʦʾ ʇɸʈ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʤʽʮʥʝ ʭʽʤʽʯʥʝ ʟôʻʜʥʘʥʥʷ 

ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʧʦʣʽʤʝʨʘʤʠ, ʫ ʷʢʦʤʫ ʤʦʣʝʢʫʣʠ 

ʇɸʈ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʦʜʥʦʯʘʩ ʽ ʛʽʜʨʦʬʦʙʥʠʤʠ ʽ ʛʽʜʨʦʬʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʚʽʜʽʛʨʘʶʪʴ ʨʦʣʴ çʢʣʝʶè, ʱʦ ʟôʻʜʥʫʻ ʥʝʦʨʛʘʥʽʯʥʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʦʟʠʮʽʾ ï ʮʝʤʝʥʪ ʪʘ 

ʧʽʩʦʢ -ʽʟ ʦʨʛʘʥʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ : ʧʦʣʽʤʝʨʥʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ. ʉʘʤʝ ʧʦʻʜʥʘʥʥʷ 

ʬʽʟʠʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʽʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʜʦʟʚʦʣʠʣʦ ʜʦ 40 %, ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʤʧʦʟʠʮʽʷʤʠ ʟ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʙʝʟ ʇɸʈ, ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʜʦʜʘʥʠʭ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʭ ʢʦʤʧʦʟʠʮʽʷʭ; 

Å ʫ ʞʦʜʥʦʤʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʟʨʘʟʢʫ, ʱʦ ʧʝʨʝʙʫʚʘʚ ʫ ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʚʦʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʥʝ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʈ, ʷʢʘ ʥʘʥʝʩʝʥʘ ʥʘ 

ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʘ, ʚʠʱʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ɻɼʂ ʜʣʷ ʚʦʜʠ ʧʠʪʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

[42,47,195,541-545,548,549]. 
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ʈʆɿɼɯʃ 7. 

ʅɸʋʂʆɺɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɸ ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ 

ɯʅʅʆɺɸʎɯʁʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ɺʀʂʆʈʀʉʊɸʅʅʗ ɸɼʉʆʈɹɽʅʊɯɺ, 

ʆʊʈʀʄɸʅʀʍ ɯɿ ʇɽʈɽʈʆɹʃɽʅʀʍ ʇʆʃɯʄɽʈɯɺ ɼʃʗ ɺʀʃʋʏɽʅʅʗ 

(ɿɹʀʈɸʅʅʗ) ʅɸʌʊʆʇʈʆɼʋʂʊɯɺ ɿ ʇʆɺɽʈʍʅɯ ɺʆɼʀ ʊɸ ʄɯʉʔʂʀʍ 

ʉʊɯʏʅʀʍ ɺʆɼ (ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ) 

 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ 

ʥʘʩʣʽʜʢʽʚ ʥʘʬʪʦʚʠʭ ʨʦʟʣʠʚʽʚ, ʟʫʤʦʚʣʝʥʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʾʭ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʤʠ ʦʙʩʷʛʘʤʠ 

ʩʧʦʞʠʚʘʥʥʷ ʥʘʬʪʠ, ʘʜʞʝ ʟʛʫʙʥʠʡ ʚʧʣʠʚ ʥʘʬʪʠ ʥʘ ʜʦʚʢʽʣʣʷ ʥʝ ʚʠʤʘʛʘʻ ʜʦʢʘʟʽʚ. 

ʂʨʽʤ ʮʴʦʛʦ, ʩʧʝʮʠʬʽʢʦʶ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʬʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʻ ʾʾ ʬʽʟʠʯʥʠʡ 

ʟʥʦʩ, ʷʢʠʡ ʟʘ ʦʮʽʥʢʘʤʠ ʨʽʟʥʠʭ ʬʘʭʽʚʮʽʚ ʩʢʣʘʜʘʻ ʚʽʜ 78 ʜʦ 92 % [551]. ʊʘʢʽ ʦʮʽʥʢʠ 

ʜʘʶʪʴ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʫʩʶ ʥʘʬʪʦʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ ʢʨʘʾʥʠ ʧʦʪʝʥʮʽʡʥʦ 

ʚʠʩʦʢʦ -ʥʝʙʝʟʧʝʯʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʦʙ'ʻʢʪʦʤ. 

ɺʽʜʦʤʦ, ʱʦ ʥʘʬʪʘ, ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʝʢʦʩʠʩʪʝʤʠ, ʧʨʠʚʥʦʩʠʪʴ ʽʟ ʩʦʙʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʥʘʙʽʨ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʩʬʦʨʤʦʚʘʥʠʡ ʛʝʦʭʽʤʽʯʥʠʡ 

ʙʘʣʘʥʩ ʪʘ ʥʝʟʚʦʨʦʪʥʦ ʟʤʽʥʶʶʪʴ ʦʢʨʝʤʽ ʣʘʥʢʠ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ. 

ʉʘʤʦʦʯʠʱʝʥʥʷ ʽ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤ, ʟʘʙʨʫʜʥʝʥʠʭ ʥʘʬʪʦʶ ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ,- ʮʝ ʩʢʣʘʜʥʠʡ ʪʘ ʪʨʠʚʘʣʠʡ ʙʽʦʛʝʦʭʽʤʽʯʥʠʡ ʧʨʦʮʝʩ. ʉʘʤʝ ʪʦʤʫ 

ʟʘʭʦʜʠ ʽ ʟʘʩʦʙʠ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʶ ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʥʘʬʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʜʦʚʢʽʣʣʽ ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʘʭʽʚʮʽʚ ʫʩʴʦʛʦ ʩʚʽʪʫ [551]. 

ʆʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚʦʜʦʡʤ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ ʚʢʣʶʯʘʻ ʚʠʜʘʣʝʥʥʷ ʧʣʽʚʢʠ ʥʘʬʪʠ 

ʤʝʭʘʥʽʯʥʠʤʠ ʽ / ʘʙʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ ʩʧʦʩʦʙʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʽ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʡ ʩʧʦʩʽʙ ʚʠʜʘʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʬʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ [552]. 

ʇʨʠʯʦʤʫ ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʝʥʠʭ ʫ ʚʦʜʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚʽʜ 0,5 ʜʦ 

1 ʤʛ/ʜʤ3 ʤʦʞʣʠʚʝ ʣʠʰʝ ʩʦʨʙʮʽʡʥʦʶ ʜʦʦʯʠʩʪʢʦʶ [553].  

ʉʦʨʙʝʥʪʠ ʥʘʬʪʠ ʚʢʣʶʯʘʶʪʴ ʰʠʨʦʢʝ ʨʦʟʤʘʾʪʪʷ ʦʨʛʘʥʽʯʥʠʭ, ʥʝʦʨʛʘʥʽʯʥʠʭ ʽ 

ʩʠʥʪʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʘʬʪʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤ 

ʚʦʜʦʧʦʛʣʠʥʝʥʥʷʤ ʧʽʜ ʯʘʩ ʮʴʦʛʦ. ɰʭ ʩʢʣʘʜ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 
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ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʩʦʨʙʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ 

ʦʧʝʨʘʮʽʡ ʟ ʣʽʢʚʽʜʘʮʽʾ ʨʦʟʣʠʚʽʚ [553-564].  

ɺʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʢʦʪʨʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʥʘʬʪʦʚʦʛʦ 

ʩʦʨʙʝʥʪʫ: ʥʘʬʪʦʧʦʛʣʠʥʝʥʥʷ, ʚʦʜʦʧʦʛʣʠʥʝʥʥʷ, ʧʣʘʚʫʯʽʩʪʴ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʩʦʨʙʝʥʪʽʚ ʜʣʷ ʟʙʦʨʫ ʥʘʬʪʠ ʦʮʽʥʶʶʪʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘ ʟʥʘʯʝʥʥʷʤ 

ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ. ɺʠʩʦʢʝ ʚʦʜʦʧʦʛʣʠʥʝʥʥʷ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʜʦʜʘʪʢʦʚʦʶ 

ʛʽʜʨʦʬʦʙʽʟʘʮʽʻʶ. ʄʘʪʝʨʽʘʣʠ ʟ ʥʠʟʴʢʦʶ ʧʣʘʚʫʯʽʩʪʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʙʦʥʘʭ, ʤʘʪʘʭ, ʩʝʨʚʝʪʢʘʭ ʪʘ ʽʥ. [552-554].  

ʉʠʥʪʝʪʠʯʥʽ ʩʦʨʙʝʥʪʠ ʟʘʟʚʠʯʘʡ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʜʣʷ ʟʙʦʨʫ ʥʘʬʪʠ. ʋ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʾʭ ʩʦʨʙʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦʩʷʛʘ ̒ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦ ʚʘʟʽ ʟʘʭʦʧʣʝʥʦʾ 

ʥʘʬʪʠ ʽ ʩʦʨʙʝʥʪʫ 40 : 1 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 10 : 1 ʜʣʷ ʦʨʛʘʥʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʱʝ ʥʠʞʯʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 2 : 1 ʜʣʷ ʥʝʦʨʛʘʥʽʯʥʠʭ [555-557]. 

ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʦʣʦʢʥʠʩʪʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʩʦʨʙʝʥʪʠ, ʚ ʷʢʠʭ 

ʫ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ. 

ɼʦʩʪʫʧʥʽʩʪʴ ʽ ʜʝʰʝʚʠʟʥʘ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʩʦʨʙʝʥʪʽʚ ʽ ʨʦʟʰʠʨʠʪʠ ʤʘʩʰʪʘʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ. ɺʽʜʦʤʦ, ʱʦ ʚ ʪʘʢʠʭ ʢʦʤʧʦʟʠʪʘʭ ʤʦʞʣʠʚʝ ʧʦʚʥʝ ʟʘʤʽʱʝʥʥʷ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʨʙʝʥʪʫ ʥʘ ʧʦʣʽʤʝʨʥʽ ʚʽʜʭʦʜʠ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʽ ʨʝʛʝʥʝʨʘʮʽʾ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʪʘʙʣʠʮʷ 7.1 [552-555]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʬʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʩʚʽʪʦʚʠʡ ʪʘ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ, ʯʘʩʪʢʘ 

ʩʦʨʙʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʻ ʤʝʥʰʝ 12 %. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʚʦʥʠ ʤʘʶʪʴ 

ʧʨʠʨʦʜʥʝ ʦʨʛʘʥʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʠʤ ʩʪʫʧʝʥʝʤ 

ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʪʘ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʟ ʦʜʥʦʯʘʩʥʦ ʚʠʩʦʢʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʝʥʪʽʚ ʥʝ ʟʜʘʪʥʽ ʜʦ 

ʨʝʛʝʥʝʨʘʮʽʾ, ʱʦ ʟʥʘʯʥʦ ʦʙʤʝʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʦʤʫ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʥʝʦʙʭʽʜʥʽ ʚʝʣʠʢʽ ʦʙôʻʤʠ ʪʘʢʠʭ ʩʦʨʙʝʥʪʽʚ, ʷʢʽ ʧʽʩʣʷ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʟʘʭʦʨʦʥʝʥʥʷ ʯʠ ʧʝʨʝʨʦʙʢʠ [552]. 

ɺʽʜʦʤʽ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʩʧʨʦʙʠ ʟʘʣʫʯʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ 

ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʩʦʨʙʝʥʪʽʚ [555,556,564]. ɼʘʥʠʡ ʥʘʧʨʷʤʦʢ ʥʝ ʟʥʘʡʰʦʚ ʥʘʣʝʞʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʫ ʟʚôʷʟʢʫ ʽʟ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ çʯʠʩʪʠʭè ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʘ 
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ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʫ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʥʝʥʘʣʘʛʦʜʞʝʥʫ ʩʠʩʪʝʤʫ ʾʭ ʟʙʠʨʘʥʥʷ, 

ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʟʨʦʙʠʣʦ ʡʦʛʦ ʽʥʚʝʩʪʠʮʽʡʥʦ ʥʝʧʨʠʚʘʙʣʠʚʠʤ, ʘ ʦʪʞʝ, 

ʥʝʟʜʘʪʥʠʤ ʜʦ ʨʦʟʚʠʪʢʫ. ɸʙʩʦʣʶʪʥʦ ʽʥʰʠʶ, ʝʢʦʥʦʤʽʯʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ, ʻ ʨʦʟʨʦʙʢʘ ʥʘʧʨʷʤʢʫ ʟʘʣʫʯʝʥʥʷ ʙʘʛʘʪʦʪʦʥʥʘʞʥʠʭ 

ʧʦʙʫʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ ʇɽʊʌ ï ʧʣʷʰʦʢ, ʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʬʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ. ʉʠʨʦʚʠʥʥʘ ʙʘʟʘ ʻ 

ʚʠʩʦʢʦʪʦʥʘʞʥʦʶ ʟ ʯʽʪʢʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʱʦʨʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʫ ʤʝʞʘʭ ʚʽʜ 4 % 

ʜʦ 5 %, ʽʟ ʨʦʟʛʘʣʫʞʝʥʦʶ ʩʠʩʪʝʤʦʶ ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʥʷ 

ʚʽʜʭʦʜʽʚ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2019 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʤʝʥʰʝ 58 % ʚʽʜʭʦʜʽʚ ʇɽʊʌ ï ʧʣʷʰʦʢ, ʘ ʚʘʨʪʽʩʪʴ ʚʽʜʩʦʨʪʦʚʘʥʠʭ 

ʟʘ ʢʦʣʴʦʨʦʤ ʚʽʜʭʦʜʽʚ ʇɽʊʌ ï ʧʣʷʰʢʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 4000 ʛʨʥ/ʪ. [108]  

ʊʘʙʣʠʮʷ 7.1 

ʅʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ 

ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʩʦʨʙʝʥʪʽʚ (ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʬʦʨʤʘʮʽʾ 

ʧʦʜʘʥʦʾ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʦʨʙʝʥʪʽʚ [560-572] 

ʉʦʨʙʝʥʪ 

ʅʘʬʪʦʧʦʛʣʠʥʘʥʥʷ 

(ʤʘʩʦʚʘ ʘʜʩʦʨʙʮʽʡʥʘ 

ʥʘʬʪʦʻʤʥʽʩʪʴ), ʛ/ʛ 

ʉʽʣʽʩʦʨʙ (ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ) 0,2 ï 0,22 

ʊʦʨʬ 2,5 

ʇʦʜʨʽʙʥʝʥʽ ʰʠʥʠ 3,6 

ʐʢʘʨʘʣʫʧʘ ʢʦʢʦʩʦʚʦʛʦ ʛʦʨʽʭʘ 4,6-9,5 

ɺʽʜʭʦʜʠ ʣʫʟʛʠ ʚʽʚʩʘ 5,1 

ʉʢʣʦʚʦʣʦʢʥʦ 5,4 

ɺʽʜʭʦʜʠ ʚʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 8,3 

ʌʽʙʨʦʣ (ʧʦʣʽʤʝʨʥʘ ʤʽʢʨʦʬʽʙʨʘ) 14,4 

ʋʥʽʩʦʨʙ ï ɽʢʩʪʨʘ (ʩʫʤʽʰ ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ, ʧʝʨʣʽʪʫ, ʪʠʨʩʠ ʪʘ ʪʦʨʬʫ) 12,6 

ɽʢʦʚʘʪʘ ʟ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ (ʇɽʊʌ) 12,9 

ɺʦʣʦʢʥʦ ʟ ʫʧʘʢʦʚʦʢ ʇɽ ʽ ʇʇ, ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʽ 1:1 15,0 

ɽʢʦʚʘʪʘ ʟ ʦʜʥʦʨʘʟʦʚʠʭ ʰʧʨʠʮʽʚ 15,6 

ɼʝʨʝʚʠʥʘ ʩʦʩʥʦʚʠʭ ʦʰʫʨʢʽʚ 16.1 

ʅʘʬʪʦʩʦʨʙ (ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ) 19 

ʄʦʜʠʬʽʢʦʚʘʥʝ ʙʘʟʘʣʴʪʦʚʝ ʚʦʣʦʢʥʦ 37 

ʄʝʛʘʩʦʨʙ (ʧʦʣʽʤʝʨʥʠʡ ʥʝʪʢʘʥʠʡ ʤʘʪʝʨʽʘʣ) 35-40 

ʉʠʥʪʝʧʦʥ  46,3 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ ʪʘ ʥʘʡʤʝʥʰ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʪʨʘʪʥʦʶ ʻ ʧʝʨʝʨʦʙʢʘ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʤʝʭʘʥʽʯʥʠʤ ʰʣʷʭʦʤ. ʊʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʪʨʠʤʘʥʥʷ ʥʘʬʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ ʽʟ ʧʦʣʽʤʝʨʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʻ ʘʢʪʫʘʣʴʥʠʤ, ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, ʝʢʦʥʦʤʽʯʥʦ ʽ ʝʢʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʠʤʠ. 
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ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚʠʣʠ ʟʘ ʤʝʪʫ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʤʝʭʘʥʽʯʥʠʭ 

ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʥʘ ʟʤʽʥʫ ʾʭ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʘʬʪʦʚʠʭ 

ʩʦʨʙʝʥʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʠʣʠ ʟʤʽʥʫ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʩʦʨʙʮʽʾ ʾʭ ʧʦʚʝʨʭʥʽ ʧʽʜ ʜʽʻʶ ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ [422]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʧʨʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ASTM F: 

726-12 [278] ʪʘ MBB ˉ 081/12-0645-09  ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʠʤʠ ʚ ʧ.ʧ. 2.2.5.1. 

 

 

7.1 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊʌ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ t = 21 ÜC ʚʝʣʠʯʠʥʘ 

ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 17,2 ʜʦ 32,4 ʛ/ʛ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʬʨʘʛʤʝʥʪʽʚ ʧʦʣʽʤʝʨʘ ʪʘ ʩʪʫʧʝʥʶ ʡʦʛʦ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ (ʨʠʩ. 7.1). 

ʆʩʥʦʚʥʘ ʤʘʩʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʩʦʨʙʫʚʘʣʘʩʴ ʫ ʧʝʨʰʽ 3-5 ʭʚ. ʅʘʜʘʣʽ ʢʦʥʪʘʢʪ ʟʨʘʟʢʽʚ 

ʩʫʪʪʻʚʦ ʥʝ ʟʙʽʣʴʰʠʚ ʾʭ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ (ʤʝʥʰʝ 4,78 Ñ1,53%). ʅʘʡʢʨʘʱʫ 

ʩʦʨʙʮʽʶ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʇɽʊʌ ʨʦʟʤʽʨʦʤ 1,5Ĭ40 (60) ʤʤ ʪʘ 2Ĭ40 (60) ʤʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟʽ 

ʩʧʽʨʘʣʝʧʦʜʽʙʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʧʦʣʽʤʝʨʥʠʭ ʧʣʘʩʪʠʥʦʢ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʨʦʙʣʝʥʽ ʇɽʊʌ ʚʦʣʦʜʽʶʪʴ ʭʦʨʦʰʠʤ 

ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷʤ, ʽ ʟʘ ʟʥʠʞʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʨʠʩ. 7.2), ʪʘʢʦʞ  ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʟʨʦʩʪʘʥʥʷ ʩʦʨʙʮʽʾ ʥʘʬʪʠ ʜʣʷ ʫʩʽʭ ʟʨʘʟʢʽʚ ʽʟ ʇɽʊʌ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʯʘʩʪʠʥʦʢ ʧʽʩʣʷ ʧʝʨʰʦʛʦ çʚʽʜʞʠʤʫè ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʦʚʝʜʝʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʩʦʨʙʝʥʪʽʚ ʽʟ ʇɽʊʌ ʚʩʪʘʥʦʚʣʝʥʦ:  

- ʜʦ 38 ʮʠʢʣʽʚ ʩʦʨʙʝʥʪʠ ʧʽʜ ʯʘʩ ʚʽʜʞʠʤʫ çʚʽʜʜʘʶʪʴè ʥʝ ʤʝʥʰʝ 90 % 

ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʧʨʠ ʮʴʦʤʫ ʾʭ ʩʪʫʧʽʥʴ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ + 63,4 % ʜʦ ï 14,8 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ). ɼʘʥʝ ʷʚʠʱʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʦʢʨʘʱʝʥʥʷʤ ʦʣʝʦʬʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʤʝʨʥʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʽʩʣʷ 

ʟʤʦʯʫʚʘʥʥʷ ʾʭ ʧʦʚʝʨʭʥʽ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʢʦʪʨʽ ʧʦʢʨʘʱʫʶʪʴ ʟʯʝʧʣʝʥʥʷ ʧʦʣʽʤʝʨʫ ʟ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ; 
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ʈʠʩʫʥʦʢ 7.1 - ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

ʩʦʨʙʝʥʪʘʤʠ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊʌ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ 

 

ʈʠʩʫʥʦʢ 7.2 ï ɿʤʽʥʘ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʩʦʨʙʝʥʪʘʤʠ ʟ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊʌ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ: 1 ï 0 

Áʉ; 2 - 5 Áʉ; 3 - 15 Áʉ; 4 ï 21 Áʉ; 5 - 25 Áʉ. 

- ʚʽʜ 39 ʮʠʢʣʽʚ ʜʦ 53 ʮʠʢʣʽʚ ʩʦʨʙʝʥʪʠ ʧʽʜ ʯʘʩ ʚʽʜʞʠʤʫ çʚʽʜʜʘʶʪʴè ʥʝ 

ʤʝʥʰʝ 80 % ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʧʨʠ ʮʴʦʤʫ ʾʭ ʩʪʫʧʽʥʴ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ï 15,7 % ʜʦ ï 24,6 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ). 

- ʚʽʜ 54 ʮʠʢʣʽʚ ʜʦ 74 ʮʠʢʣʽʚ ʩʦʨʙʝʥʪʠ ʧʽʜ ʯʘʩ ʚʽʜʞʠʤʫ çʚʽʜʜʘʶʪʴè ʥʝ 

ʤʝʥʰʝ 70 % ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʧʨʠ ʮʴʦʤʫ ʾʭ ʩʪʫʧʽʥʴ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ - 25,1 % ʜʦ ï 29,85 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ).  
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ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʢʦʨʝʣʷʮʽʡʥʦ-

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʘ ʥʘ 

ʚʝʣʠʯʠʥʫ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ (ʩʦʨʙʮʽʾ), ʱʦ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ Excel 2016. ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʱʽʣʴʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʣʦʱʝʶ ʧʦʚʝʨʭʽʥ ʧʦʣʽʤʝʨʫ ʪʘ ʡʦʛʦ ʥʘʬʪʦʝʤʥʽʩʪʶ ʪʨʴʦʤʘ 

ʚʠʜʘʤʠ ʤʦʜʝʣʝʡ - ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ, ʩʪʝʧʝʥʝʚʦʶ ʪʘ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ, ʚ ʷʢʠʭ 

ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʧʦʢʘʟʘʚ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ (ʨʠʩ. 7.3 ʘ-ʚ). 

 

 

ɸ) 

 

ɹ) 
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ɺ) 

ʈʠʩʫʥʦʢ 7.3. ï ʄʦʜʝʣ ɹ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʝʣʠʯʠʥʠ ʩʦʨʙʮʽʾ ʥʘʬʪʠ ʚʽʜ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʦʪʨʠʤʘʥʦʛʦ ʧʝʨʝʨʦʙʢʦ  ʁ ʚʪʦʨʠʥʥʠʭ ʇɽʊʌ (ɸ ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘʴ, ɹ ï 

ʩʪʝʧʝʥʝʚʘ; ɺ)  ʧʦʣʽʥʦʤʽʘʣʴʥʘ ʤʦʜʝʣʴ). 

 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʨʝʛʝʥʝʨʘʮʽʾ ʩʦʨʙʝʥʪʽʚ 

ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ɾ ʚ ʪʘʙʣʠʮʽ ɾ.1. 

 

 

7.2 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ t = 21 ÜC ʚʝʣʠʯʠʥʘ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ 

ʟʨʘʟʢʽʚ, ʥʘʧʦʚʥʝʥʠʭ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʚʽʜʭʦʜʘʤʠ 

ʇɺʍ. ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 12,7 ʜʦ 16,2 ʛ/ʛ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʦʣʦʢʦʥ 

ʩʦʨʙʝʥʪʫ ʪʘ ʩʪʫʧʝʥʶ ʡʦʛʦ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ (ʨʠʩ. 7.4).  

ʅʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʩʦʨʙʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ ʟʨʘʟʢʽʚ, ʥʘʧʦʚʥʝʥʠʭ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʇɺʍ ʽʟ ʥʘʡʙʽʣʴʰʠʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ 2,5 (3,0)Ĭ(30-120) ʤʤ. 
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ʗʢ ʽ ʜʣʷ ʟʨʘʟʢʽʚ ʽʟ ʇɽʊʌ, ʦʩʥʦʚʥʘ ʤʘʩʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʘʢʪʠʚʥʦ ʩʦʨʙʫʚʘʣʘʩʴ 

ʟʨʘʟʢʘʤʠ ʚ ʧʝʨʰʽ 3-5 ʭʚ. ʇʦʜʘʣʽ ʢʦʥʪʘʢʪ ʟʨʘʟʢʽʚ ʩʫʪʪʻʚʦ ʥʝ ʟʙʽʣʴʰʠʚ ʾʭ 

ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ (ʤʝʥʰʝ 5 %). 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʨʘʟʢʠ, ʥʘʧʦʚʥʝʥʽ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʇɺʍ, 

ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʽ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʨʠʩ. 9.4). 

 

ʈʠʩʫʥʦʢ 7.4 - ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

ʩʦʨʙʝʥʪʘʤʠ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ 

 

ʈʠʩʫʥʦʢ 9.4 ï ɿʤʽʥʘ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʩʦʨʙʝʥʪʘʤʠ ʽʟ 

ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ: 1 ï 0 Áʉ; 

2 - 5 Áʉ; 3 - 15 Áʉ; 4 ï 21 Áʉ; 5 - 25 Áʉ. 
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ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʢʦʨʝʣʷʮʽʡʥʦ-

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʘ ʥʘ 

ʚʝʣʠʯʠʥʫ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʧʣʦʱʝʶ ʧʦʚʝʨʭʽʥ ʧʦʣʽʤʝʨʫ ʪʘ ʡʦʛʦ ʥʘʬʪʦʝʤʥʽʩʪʶ ʜʚʦʤʘ ʚʠʜʘʤʠ ʤʦʜʝʣʝʡ - 

ʩʪʝʧʝʥʝʚʦʶ ʪʘ ʣʦʛʘʨʠʬʤʽʯʥʦʶ, ʚ ʷʢʠʭ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʧʦʢʘʟʘʚ 

ʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ (ʨʠʩ. 7.5 ʘ,ʙ). 

 

ɸ) 

 

ɹ) 

ʈʠʩʫʥʦʢ 7.5. ï ʄʦʜʝʣʴ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʝʣʠʯʠʥʠ ʩʦʨʙʮʽʾ ʥʘʬʪʠ ʚʽʜ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʦʪʨʠʤʘʥʦʛʦ ʧʝʨʝʨʦʙʢʦʶ ʚʪʦʨʠʥʥʠʭ ʇɺʍ (ɸ ï ʩʪʝʧʝʥʝʚʘ, ɹ ï ʣʦʛʘʨʠʬʤʽʯʥʘ ʤʦʜʝʣʽ). 
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ʆʢʨʽʤ ʮʴʦʛʦ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʨʦʩʪʘʥʥʷ ʩʦʨʙʮʽʾ ʥʘʬʪʠ ʜʣʷ ʫʩʽʭ ʟʨʘʟʢʽʚ ʽʟ ʇɺʍ 

ʧʽʩʣʷ ʾʭ ʧʝʨʰʦʛʦ çʚʽʜʞʠʤʫè ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʦʚʝʜʝʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟ ʨʝʛʝʥʝʨʘʮʽʾ ʩʦʨʙʝʥʪʽʚ ʽʟ ʇɺʍ ʚʩʪʘʥʦʚʣʝʥʦ: 

 - ʜʦ 57 ʮʠʢʣʽʚ ʩʦʨʙʝʥʪʠ ʧʽʜ ʯʘʩ ʚʽʜʞʠʤʫ çʚʽʜʜʘʶʪʴè ʥʝ ʤʝʥʰʝ 90 % 

ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʧʨʠ ʮʴʦʤʫ ʾʭ ʩʪʫʧʽʥʴ ʥʘʬʪʦ -ʚʠʣʫʯʝʥʥʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ + 43,2 % ʜʦ ï 14,85 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ); 

- ʚʽʜ 58 ʮʠʢʣʽʚ ʜʦ 92 ʮʠʢʣʽʚ ʩʦʨʙʝʥʪʠ ʧʽʜ ʯʘʩ ʚʽʜʞʠʤʫ çʚʽʜʜʘʶʪʴè ʥʝ 

ʤʝʥʰʝ 85 % ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʧʨʠ ʮʴʦʤʫ ʾʭ ʩʪʫʧʽʥʴ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ï 14,93 % ʜʦ ï 19,95 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ). 

- ʚʽʜ 93 ʮʠʢʣʽʚ ʜʦ 100 ʮʠʢʣʽʚ ʩʦʨʙʝʥʪʠ ʧʽʜ ʯʘʩ ʚʽʜʞʠʤʫ çʚʽʜʜʘʶʪʴè ʥʝ 

ʤʝʥʰʝ 70 % ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʧʨʠ ʮʴʦʤʫ ʾʭ ʩʪʫʧʽʥʴ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ - 20,12 % ʜʦ ï 22,17 % ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ).  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʨʝʛʝʥʝʨʘʮʽʾ ʩʦʨʙʝʥʪʽʚ 

ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ɾ ʚ ʪʘʙʣʠʮʽ ɾ.2. 

 

 

7.3 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ 

ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ t = 21 ÜC ʚʝʣʠʯʠʥʘ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʟʨʘʟʢʽʚ ʽʟ ʇɽ+ʇʇ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 15,2 ʜʦ 38,7 ʛ/ʛ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʦʣʦʢʦʥ ʘʜʩʦʨʙʝʥʪʽʚ 

(ʨʠʩ. 7.6). ʅʘʡʚʠʱʫ ʩʦʨʙʮʽʶ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʨʘʟʢʠ ʽʟ ʨʦʟʤʽʨʘʤʠ ʥʘʧʦʚʥʶʚʘʯʘ 

ʟʘ ʰʠʨʠʥʦʶ ʪʘ ʜʦʚʞʠʥʦʶ (3,5 - 5,0)Ĭ(60-100) ʤʤ ʚʽʜʧʦʚʽʜʥʦ. ʆʩʥʦʚʥʘ ʤʘʩʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʘʢʪʠʚʥʦ ʩʦʨʙʫʚʘʣʘʩʴ ʫ ʧʝʨʰʽ 3 ʭʚ, ʥʘʜʘʣʽ ʢʦʥʪʘʢʪ ʟʨʘʟʢʽʚ ʩʫʪʪʻʚʦ 

ʥʝ ʟʙʽʣʴʰʠʚ ʾʭ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ (ʤʝʥʰʝ 3 %).  

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʦʨʙʝʥʪʽʚ ʽʟ ʇɽ+ʇʇ ʧʦʢʘʟʘʣʠ ʟʤʝʥʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ (ʨʠʩ. 7.7), ʦʜʥʘʢ ʩʪʫʧʽʥʴ 

ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʽ ʩʪʘʙʽʣʴʥʠʤ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʨʦʟʤʽʨʫ ʥʘʧʦʚʥʶʚʘʯʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʞʝʥʠʤʠ ʇɽʊʌ ʪʘ ʇɺʍ ʩʦʨʙʝʥʪʘʤʠ.  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʝʪʦʜʦʤ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʤʦʜʝʣʴʦʚʘʥʦ ʚʧʣʠʚʫ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʣʦʱʝʶ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʫ ʪʘ ʡʦʛʦ 

ʥʘʬʪʦʻʤʥʽʩʪʶ 5 ʚʠʜʘʤʠ ʤʦʜʝʣʝʡ ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ, ʣʽʥʽʡʥʦʶ, ʩʪʝʧʝʥʝʚʫ ʪʘ 
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ʣʦʛʘʨʠʬʤʽʯʥʦʶ, ʚ ʷʢʠʭ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) ʧʦʢʘʟʘʚ ʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʘ ʧʦʣʽʥʦʤʽʘʣʴʥʫ  ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R2) > 90 %, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ (ʨʠʩ. 7.8). 

 

ʈʠʩʫʥʦʢ 7.6 - ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

ʩʦʨʙʝʥʪʘʤʠ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ 

 

ʈʠʩʫʥʦʢ 7.7 ï ɿʤʽʥʘ ʚʝʣʠʯʠʥʠ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʽʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ 

ʩʦʨʙʝʥʪʘʤʠ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʟʤʽʥʥʦʛʦ ʨʦʟʤʽʨʫ ʟʘ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ: 1 ï 0 Áʉ; 2 - 5 Áʉ; 3 - 15 Áʉ; 4 ï 21 Áʉ; 5 - 25 Áʉ. 
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ʈʠʩʫʥʦʢ 7.8. ï ʇʦʣʽʥʦʤʽʘʣʴʥʘ ʤʦʜʝʣʴ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʩʦʨʙʮʽʾ ʥʘʬʪʠ ʚʽʜ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ 

ʦʪʨʠʤʘʥʦʛʦ ʧʝʨʝʨʦʙʢʦʶ ʚʪʦʨʠʥʥʠʭ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ 

 

ʆʜʥʘʢ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʦʨʙʮʽʾ ʟʨʘʟʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʚʦʣʦʢʦʥ ʪʘ ʩʪʫʧʝʥʶ ʾʭ ʤʝʭʘʥʦʘʢʪʠʚʘʮʽʾ ʧʽʩʣʷ ʧʝʨʰʦʛʦ çʚʽʜʞʠʤʫè 

ʧʦʛʣʠʥʫʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʽʚ 

(ʚʽʜ - 73,6 % (ʨʦʟʤʽʨ ʬʨʘʢʮʽʾ (3,5-5,0) ʤʤ Ĭ (80-100) ʤʤ ʜʦ - 88,34 % (1,5-3,0) ʤʤ Ĭ 

(15-60) ʤʤ). ɺʽʟʫʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʢʣʝʶʚʘʥʥʷ ʚʦʣʦʢʦʥ ʤʽʞ ʩʦʙʦʶ ʪʘ 

ʛʨʫʜʢʫʚʘʥʥʷ ʩʦʨʙʝʥʪʫ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʩʫʤʽʰʝʡ ʇɽ+ʇʇ ʽʟ ʚʝʣʠʯʠʥʦʶ 

ʧʦʜʨʽʙʥʝʥʥʷ ʰʠʨʠʥʦʶ ʤʝʥʰʝ 4 ʤʤ ʪʘ ʜʦʚʞʠʥʦʶ ʤʝʥʰʝ 60 ʤʤ.  

 

 

7.4 ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʩʪʽʯʥʠʭ ʚʦʜ 

 

 

ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʧʦʣʽʤʝʨʽʚ, ʢʨʽʤ ʟʙʽʣʴʰʝʥʥʷ 

ʾʭ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ (ʥʘʧʨʠʢʣʘʜ, ʥʘʨʽʟʢʘ ʥʘ ʚʦʣʦʢʥʘ), ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʥʦʩʷʪʴ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʇɸʈ), ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʘʜʛʝʟʽʶ ʧʦʣʽʤʝʨʫ ʜʦ 

ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʽ ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʰʫʶʪʴ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
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ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʫ ʥʝ ʤʘʻ ʥʝʛʘʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʜʦʚʢʽʣʣʷ (4 ʨʦʟʜʽʣ), ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʇɸʈ, ʷʢʽ ʘʢʪʠʚʥʦ ʧʝʨʝʭʦʜʷʪʴ ʽʟ ʧʦʚʝʨʭʥʽ 

ʧʦʣʽʤʝʨʫ ʫ ˇʨʫʥʪ ʽ ʚʦʜʫ ʪʘ ʚʠʢʣʠʢʘʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ. ʆʜʥʘʢ ʚʽʜʤʦʚʘ ʚʽʜ 

ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʽʤʝʨʫ ʇɸʈ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ 

ʚʠʪʨʘʪʫ ʩʦʨʙʝʥʪʽʚ. ʊʦʤʫ ʧʽʩʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʘʻ ʥʦʚʘ ʧʨʦʙʣʝʤʘ - 

ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ ʚʽʜʭʦʜʠ, ʢʦʪʨʽ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʫʪʠʣʽʟʘʮʽʾ [552,553,557].  

ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʇɸʈ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʚʨʘʭʦʚʫʶʯʠ 

ʤʘʩʰʪʘʙʠ ʧʦʰʠʨʝʥʥʷ, ʟʥʘʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʚʦʣʦʜʽʶʪʴ: ʫʩʷ 

ʪʨʘʚôʷʥʠʩʪʘ ʯʘʩʪʠʥʘ ʽ ʢʦʨʽʥʥʷ ʄʠʣʴʥʷʥʢʠ ʣʽʢʘʨʩʴʢʦʾ (Saponaria officinalis L) ʪʘ 

ʧʣʦʜʠ ʂʽʥʩʴʢʦʛʦ ʢʘʰʪʘʥʘ ʟʚʠʯʘʡʥʦʛʦ (Aesculus hippocastanum) [565]. 

ɯʟ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʇɸʈ ʽʟ 

ʧʦʰʠʨʝʥʦʾ ʚ ʋʢʨʘʾʥʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʣʫʯʝʥʥʷ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽʟ ʚʦʜʠ; 

2. ɺʩʪʘʥʦʚʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʷʢ ʩʦʨʙʝʥʪʽʚ ʨʦʟʯʠʥʝʥʦʾ ʫ ʚʦʜʽ ʥʘʬʪʠ; 

3. ɼʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʩʦʨʙʝʥʪʘʤʠ ʽʟ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ ʤʝʭʘʥʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʪʘ ʥʘʥʝʩʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʶ ʩʦʨʙʝʥʪʫ ʨʦʩʣʠʥʥʠʭ ʇɸʈ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ: 

ʚʪʦʨʠʥʠʠʭ ʧʦʣʽʤʝʨʽʚ ʇɽʊʌ, ʇɺʍ, ʇɽ, ʇʇ; ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʟ 

ʰʣʘʤʦʥʘʢʦʧʠʯʫʚʘʯʘ ʚʠʣʫʯʝʥʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡʥʦʛʦ ʚʠʪʦʢʫ ʥʘʬʪʠ ʟ 

ʥʘʬʪʦʛʦʥʫ çɼʨʫʞʙʘè ʫ ʨʽʯʢʫ ʇʨʫʪ; ʚʠʛʦʪʦʚʣʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʥʘ ʦʩʥʦʚʽ 

ʄʠʣʴʥʷʥʢʠ ʣʽʢʘʨʩʴʢʦʾ (Saponaria officinalis L) ï ʇɸʈ-1 ʪʘ ʧʣʦʜʽʚ ʂʽʥʩʴʢʦʛʦ 

ʢʘʰʪʘʥʘ ʟʚʠʯʘʡʥʦʛʦ (Aesculus hippocastanum) ʇɸʈ-2.  

ɼʣʷ ʬʽʢʩʘʮʽʾ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʫ ʚʦʜʦ-

ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʘʭ ʫ ʧʨʦʮʝʩʽ ʾʭ ʦʯʠʱʝʥʥʷ ʩʦʨʙʝʥʪʘʤʠ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ 

ʧʦʣʽʤʝʨʽʚ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠʢʠ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʫ ʧ.ʧ. 2.2.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʟ ʚʦʜʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʚʽʜʙʠʨʘʣʠ 200 ʩʤ3 ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʽ ʟʘ 

ʘʨʝʦʤʝʪʨʦʤ ʚʠʟʥʘʯʠʣʠ ʾʾ ʛʫʩʪʠʥʫ. ɿʘ ʥʘʙʣʠʞʝʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʫ ʩʫʤʽʰʽ ʙʫʣʦ 
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20 % ʥʘʬʪʠ, ʽ ʜʣʷ ʧʨʦʩʪʦʪʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙʯʠʩʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʠ 

ʧʦʯʘʣʠ ʚʠʟʥʘʯʘʪʠ ʚ ʦʙôʻʤʥʠʭ ʚʽʜʩʦʪʢʘʭ.  

ʋ ʷʢʦʩʪʽ ʜʠʩʧʝʨʛʝʥʪʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʚʘ ʚʠʜʠ ʧʨʠʨʦʜʥʠʭ ʇɸʈ: ʥʘ 

ʦʩʥʦʚʽ ʪʨʘʚʠ ʪʘ ʢʦʨʽʥʥʷ ʄʠʣʴʥʷʥʢʠ ʣʽʢʘʨʩʴʢʦʾ (ʇɸʈ ï 1); ʥʘ ʦʩʥʦʚʽ ʧʣʦʜʽʚ 

ʂʽʥʩʴʢʦʛʦ ʢʘʰʪʘʥʘ (ʇɸʈ ï 2). ɼʣʷ ʮʴʦʛʦ ʧʦʜʨʽʙʥʝʥʫ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ (20 ʛ) 

ʟʘʣʠʚʘʣʠ ʚʦʜʦʶ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 70 0ʉ (500 ʩʤ3) ʪʘ ʥʘʩʪʦʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 15 ʭʚ. 

ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʦʜʝʨʞʘʣʠ ʧʦ 320 ʩʤ3 ʨʦʟʯʠʥʫ ʄʠʣʴʥʷʥʢʠ ʪʘ 295 

ʩʤ3 ʨʦʟʯʠʥʫ ʧʣʦʜʽʚ ʂʽʥʩʴʢʦʛʦ ʢʘʰʪʘʥʘ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʤʽʨʥʠʤ ʮʠʣʽʥʜʨʦʤ ʚʽʜʤʽʨʷʣʠ 79 ʩʤ3 ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʫ ʷʢʫ 

ʜʦʜʘʚʘʣʠ 1 ʩʤ3 ʇɸɺ, ʧʦ ʯʝʨʟʽ 1-ʛʦ ʽ 2-ʛʦ ʪʠʧʫ ʪʘ 20 ʩʤ3 ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ. ɿ 

ʤʽʨʥʦʛʦ ʮʠʣʽʥʜʨʘ ʦʪʨʠʤʘʥʫ ʩʫʤʽʰ ʨʦʟʯʠʥʽʚ ʚʠʣʠʚʘʣʠ ʚ ʬʘʨʬʦʨʦʚʫ ʯʘʰʢʫ ʽ 

ʧʨʦʚʦʜʠʣʠ ʟʤʽʰʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 3 ʭʚ. ʽʟ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ 1500 ʦʙ/ʭʚ. 

ɺʠʤʽʰʘʥʫ ʩʫʤʽʰ ʥʘʣʠʚʘʣʠ ʚ ʙʶʨʝʪʢʫ 1 ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʥʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʨʠʩ. 7.9), ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʚʘʨʽʫʤʥʦʛʦ ʥʘʩʦʩʘ 2 ʩʧʽʥʶʚʘʣʠ ʦʜʝʨʞʘʥʠʡ 

ʨʦʟʯʠʥ ʧʨʦʪʷʛʦʤ 3 ʭʚ. ʚʠʩʭʽʜʥʠʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ, ʱʦ ʨʝʛʫʣʶʚʘʚʩʷ ʢʨʘʥʦʤ 3. 

ʋʪʚʦʨʝʥʘ ʧʽʥʘ ʢʦʥʮʝʥʪʨʫʚʘʣʘʩʷ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ, ʟ ʷʢʦʾ ʧʦʪʽʤ ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʥʘ 

ʘʥʘʣʽʟ, ʢʦʪʨʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽ ʂʌʂ ï 2.  

 

ʈʠʩʫʥʦʢ ï 9.7. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʘʬʪʠ ʟ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ.  

1 ï ʙʶʨʝʪʢʘ; 2- ʥʘʩʦʩ; 3- ʢʨʘʥ; 4- ʰʪʘʪʠʚ; 5- ʰʪʘʪʠʚ, ʥʘ ʷʢʠʡ ʧʽʜʚʽʰʫʚʘʣʠʩʴ ʟʨʘʟʢʠ 

ʧʦʣʽʤʝʨʥʠʭ ʘʜʩʦʨʙʝʥʪʽʚ. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʠ ʚ ʨʦʟʯʠʥʽ ʚʠʢʦʨʠʩʪʘʣʠ ʤʝʪʦʜ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ, ʱʦ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʤʝʥʰʝʥʥʽ ʧʦʪʦʢʫ ʩʚʽʪʣʘ ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʨʦʟʯʠʥ ʥʘʬʪʠ; ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽ 

ʂʌʂ ï 2. ɼʣʷ ʮʴʦʛʦ ʛʦʪʫʚʘʣʠ ʩʝʨʽʶ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʨʦʟʯʠʥʽʚ ʽʟ ʚʽʜʦʤʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʬʪʠ ʫ ʥʠʭ ʽ ʟʥʘʭʦʜʠʣʠ ʚʠʩʦʪʠ ʧʦʣʷʨʦʛʨʘʬʽʯʥʠʭ ʭʚʠʣʴ (ɽ). 

ʇʦʪʽʤ ʙʫʜʫʚʘʣʠ ʛʨʘʬʽʢ: ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʚʠʩʦʪʘ ʧʦʣʷʨʦʛʨʘʬʽʯʥʦʾ ʭʚʠʣʽ.  

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʢʘʣʽʙʨʫʚʘʣʴʥʦʛʦ ʛʨʘʬʽʢʘ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʠʩʦʪʠ 

ʧʦʣʷʨʦʛʨʘʬʽʯʥʦʾ ʭʚʠʣʽ, ʚʩʪʘʥʦʚʣʝʥʦʶ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ, ʟʥʘʭʦʜʠʣʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘʬʪʠ ʫ ʩʫʤʽʰʽ. ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʬʪʠ ʧʦʙʫʜʦʚʘʥʦ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʛʨʘʬʽʢ (ʨʠʩ. 7.10). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ 

ʩʫʤʽʰʝʡ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 7.2 ʽ 7.3. 

 
ʈʠʩʫʥʦʢ ï 7.10. ʂʘʣʽʙʨʫʚʘʣʴʥʠʡ ʛʨʘʬʽʢ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʠ ʫ 

ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ( ɽ = f (ʉ)) 

ʊʘʙʣʠʮʷ 7.2.  

ɿʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʚʽʪʣʘ, ʷʢʫ ʧʨʦʧʫʩʢʘʻ ʜʦʩʣʽʜʞʫʚʘʥʘ ʚʦʜʦ-ʥʘʬʪʦʚʘ 

ʩʫʤʽʰ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʾ ʥʘʬʪʠ  

ɽʢʩʪʠʥʢʮʽʷ, 

ɽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʤʛ/ʜʤ3 
ɽʢʩʪʠʥʢʮʽʷ, ɽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʤʛ/ʜʤ3 

1,5 0,5 0,555 0,125 

1,12 0,25 0,17 0,05 
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ʊʘʙʣʠʮʷ 7.3  

ɿʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʚʽʪʣʘ, ʷʢʫ ʧʨʦʧʫʩʢʘʻ ʜʦʩʣʽʜʞʫʚʘʥʘ ʚʦʜʦ-ʥʘʬʪʦʚʘ ʩʫʤʽʰ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʾ ʥʘʬʪʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥʦʾ ʇɸʈ 

ɽʢʩʪʠʥʢʮʽʷ, 

ɽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʤʛ/ʜʤ3 
ɽʢʩʪʠʥʢʮʽʷ, ɽ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, 

ʤʛ/ʜʤ3 

0,07 0,03 0,99 0,21 

0,17 0,05 1,3 0,34 

0,57 0,128 1,5 0,5 
 

ɹʫʣʦ ʧʨʠʛʦʪʦʚʘʥʦ ʩʝʨʽʶ ʨʦʟʯʠʥʽʚ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʇɸʈ ʫ ʥʠʭ ʪʘ 

ʥʘʬʪʦ-ʚʦʜʷʥʽʡ ʩʫʤʽʰʽ ʟ ʰʣʘʤʦʩʭʦʚʠʱʘ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʫ ʧʨʦʮʝʩʽ 

ʩʧʽʥʶʚʘʥʥʷ ʨʦʟʯʠʥʽʚ, ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʙôʻʤʦʤ 

ʚʦʜʠ ʪʘ ʨʦʟʯʠʥʦʤ ʇɸʈ - 8 : 1. ʊʦʙʪʦ 8 ʯʘʩʪʠʥ ʚʦʜʠ (71,1 ʩʤ3) ʪʘ 1 ʯʘʩʪʠʥʘ 

ʨʦʟʯʠʥʫ ʇɸʈ (8,9 ʩʤ3) ʪʘ 20 ʩʤ3 ʥʘʬʪʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ. ɺʠʭʽʜʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʥʘʬʪʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʩʫʤʽʰʽ ʩʢʣʘʜʘʣʘ 3,36 ʤʛ/ʜʤ3. 

ʈʝʟʫʣʴʪʘʪ ʦʯʠʱʝʥʥʷ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʚʠʷʚʠʚʩʷ ʟʥʘʯʥʦ 

ʤʝʥʰʠʤ, ʥʽʞ ʧʝʨʝʜʙʘʯʘʣʦʩʷ: ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʬʪʠ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʇɸʈ - 1 ʩʢʣʘʣʘ 2,27 ʤʣ/ʜʤ3, ʜʣʷ ʇɸʈ ï 2 ï 2,88 ʤʛ/ʜʤ3. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʥʪʝʪʠʯʥʦʶ ʇɸʈ - ʣʘʫʨʝʪʩʫʣʴʬʘʪ ʥʘʪʨʽʻʤ ʩʪʫʧʽʥʴ 

ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʙʫʣʘ ʤʝʥʰʦʶ ʫ 2,6 ʨʘʟʘ, ʪʦʙʪʦ ʣʠʰʝ ʨʦʩʣʠʥʥʽ ʇɸʈ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʯʠʱʫʶʪʴ ʚʦʜʦ-ʥʘʬʪʦʚʫ ʩʫʤʽʰ ʚʽʜ ʥʘʬʪʠ [449]. 

ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʜʦʩʣʽʜʞʝʥʦ ʚ 

ʷʢʦʩʪʽ ʟʙʠʨʘʯʘ ʧʣʘʩʪʠʢʦʚʽ ʧʣʘʩʪʠʥʢʠ ʽʟ ʇɽʊʌ, ʇɺʍ, ʇɽ, ʇʇ ʟ ʛʣʘʜʢʦʶ 

ʧʦʚʝʨʭʥʝʶ ʪʘ ʤʝʭʘʥʦʘʢʪʠʚʦʚʘʥʽ. ʈʦʟʤʽʨʠ ʧʣʘʩʪʠʥʦʢ - 1 ʩʤ Ĭ 10 ʩʤ [42,566]. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʇAP ʽ ʬʣʦʢʫʣʷʮʽʾ ʧʨʦʪʷʛʦʤ 

3 ʭʚ. ʧʦ ʯʝʨʟʽ ʦʧʫʩʢʘʣʠ ʚ ʦʪʨʠʤʘʥʽ ʨʦʟʯʠʥʠ ʧʦ 3 ʧʦʣʽʤʝʨʥʽ ʧʣʘʩʪʠʥʢʠ ʟ ʛʣʘʜʢʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʘ ʧʦʪʽʤ ʽʟ ʘʢʪʠʚʦʚʘʥʦʶ ï ʰʦʨʩʪʢʦʶ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʙʨʘʣʠ ʧʦ 3 ʛʣʘʜʢʽ ʧʣʘʩʪʠʥʢʠ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ 

ʟʤʦʯʫʚʘʣʠ ʫ ʇɸʈ - 1 ʽ 2 ʪʘ ʚʠʩʫʰʫʚʘʣʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʦʧʫʩʢʘʣʠ ʫ ʜʦʩʣʽʜʥʽ ʨʦʟʯʠʥʠ 

ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ ʽʟ ʨʦʩʣʠʥʥʠʤʠ ʇɸʈ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʊʝ ʞ 

ʩʘʤʝ ʨʦʙʠʣʠ ʟ 3 ʧʣʘʩʪʠʥʢʘʤʠ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʦʣʽʤʝʨʫ ʟ ʘʢʪʠʚʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 7.4. 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%83%D1%80%D0%B5%D1%82%D1%81%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82_%D0%BD%D0%B0%D1%82%D1%80%D0%B8%D1%8F
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ʊʘʙʣʠʮʷ 7.4 

ɿʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʬʪʠ ʚ ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ 

ʇɸʈ ʽ ʧʦʣʽʤʝʨʫ ʪʘ ʧʦʚʝʨʭʥʽ ʩʦʨʙʝʥʪʫ 

ʇʦʚʝʨʭʥʷ 

ʩʦʨʙʝʥʪʫ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʥʘʬʪʠ ʧʽʩʣʷ ʥʘʬʪʦ ʚʠʣʫʯʝʥʥʷ ʚ ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ, 

ʤʛ/ʜʤ3 

ʇɽʊʌ ʇɺʍ ʇʇ ʇɽ 

ʇAP - 1 ʇAP - 2 ʇAP - 1 ʇAP - 2 ʇAP - 1 ʇAP - 2 ʇAP - 1 ʇAP - 2 

ɻʣʘʜʢʘ (ʙʝʟ 

ʇɸʈ ʥʘ 

ʧʦʚʝʨʭʥʽ) 

1,063 1,775 0,891 1,512 0,943 1,612 
1,081

6 
1,829 

1,032 1,724 0,882 1,494 0,9196 1,575 1,058 1,789 

1,054 1,732 0,901 1,487 0,939 1,577 1,081 1,791 

ʐʦʨʩʪʢʘ ï 

ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʘ 

(ʙʝʟ ʇɸʈ ʥʘ 

ʧʦʚʝʨʭʥʽ) 

0,658 1,547 0,562 1,302 0,586 1,399 0,674 1,586 

0,706 1,483 0,503 1,278 0,604 1,352 0,677 1,536 

0,672 1,581 0,574 1,316 0,599 1,424 0,689 1,613 

ɻʣʘʜʢʘ 

(ʦʙʨʦʙʣʝʥʘ 

ʇɸʈ) 

0,767 1,487 0,656 1,268 0,684 1,351 0,787 1,533 

0,748 1,514 0,649 1,283 0,669 1,372 0,771 1,556 

0,756 1,492 0,646 1,275 0,6736 1,356 0,775 1,539 

ʐʦʨʩʪʢʘ ï 

ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʘ 

(ʦʙʨʦʙʣʝʥʘ 

ʇɸʈ) 

0,258 0,684 0,221 0,567 0,230 0,615 0,265 0,697 

0,277 0,653 0,237 0,556 0,247 0,593 0,284 0,673 

0,243 0,672 0,218 0,552 0,229 0,603 0,258 0,683 

 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ɻɼʂ ʨʦʟʨʘʭʦʚʘʥʦ 

ʩʪʫʧʽʥʴ ʪʘ ʚʽʜʩʦʪʦʢ ʦʯʠʩʪʢʠ ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʽʚ 

ʧʦʣʽʤʝʨʽʚ ʽ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʪʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʠʭ ʩʦʨʙʝʥʪʽʚ (ʪʘʙʣ. 7.5, ʨʠʩ. 

7.11, 7.12). ɿ ʾʭ ʘʥʘʣʽʟʫ ʚʠʧʣʠʚʘʻ, ʱʦ ʧʝʨʝʨʦʙʣʝʥʽ ʚʪʦʨʠʥʥʽ ʧʦʣʽʤʝʨʠ ʚʦʣʦʜʽʶʪʴ 

ʚʠʩʦʢʠʤʠ ʘʜʩʦʨʙʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊʌ ʧʽʜ ʯʘʩ 

ʬʣʦʪʘʮʽʾ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʇɸʈ ï 1 ʻ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʬʪʠ ʫ ʚʦʜʦ-

ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ ʚ 2,2 ʨʘʟʘ (ʥʘ 54 %), ʘ ʟ ʇɸʈ ï 2 - ʚ 1,6 ʨʘʟʘ (ʥʘ 39 %).  

ɼʣʷ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɺʍ ʧʽʜ ʯʘʩ ʬʣʦʪʘʮʽʾ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʇɸʈ ï 

1 ʻ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʬʪʠ ʫ ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ ʚ 2,5 ʨʘʟʘ (ʥʘ 60,7 

%), ʘ ʟ ʇɸʈ ï 2 - ʚ 1,9 ʨʘʟʘ (ʥʘ 48,0 %). 
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ʊʘʙʣʠʮʷ 7.5  

ʉʪʫʧʽʥʴ ʦʯʠʩʪʢʠ ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʇɸʈ ʽ 

ʧʦʣʽʤʝʨʫ ʪʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʦʛʦ ʩʦʨʙʝʥʪʫ 

ʇʦʚʝʨʭʥʷ ʩʦʨʙʝʥʪʫ 

ʉʪʫʧʽʥʴ ʦʯʠʩʪʢʠ ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ, % 

ʇɽʊʌ ʇɺʍ ʇʇ ʇɽ 

ʇAP - 

1 

ʇAP - 

2 

ʇAP - 

1 

ʇAP - 

2 

ʇAP - 

1 

ʇAP - 

2 

ʇAP - 

1 

ʇAP - 

2 

ɹʝʟ ʧʦʣʽʤʝʨʥʦʛʦ 

ʩʦʨʙʝʥʪʫ 
32,41 14,32 32,41 14,32 32,41 14,32 32,41 14,32 

ɻʣʘʜʢʘ (ʙʝʟ ʇɸʈ) 54,0 38,75 60,7 48,0 58,85 44,9 52,7 37,4 

ʐʦʨʩʪʢʘ ï ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʘ (ʙʝʟ ʇɸʈ) 
70,35 46,8 75,9 54,9 73,7 51,7 70,0 45,2 

ɻʣʘʜʢʘ (ʟ ʇɸʈ) 66,6 48,2 71,4 55,7 70,2 52,8 65,7 46,4 

ʐʦʨʩʪʢʘ ï ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʘ (ʟ ʇɸʈ) 
88,6 77,7 90,1 80,6 89,6 79,0 88,15 76,2 

 

ʈʠʩʫʥʦʢ 7.11 - ɺʽʜʩʦʪʦʢ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʧʦʣʽʤʝʨʫ ʪʘ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʽ ʪʠʧʫ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʫ 



271 

 

ʈʠʩʫʥʦʢ 7.12  ʉʪʫʧʽʥʴ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥʥʠʭ ʇɸʈ ʪʘ ʪʠʧʫ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʫ 

 

ɼʣʷ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇʇ ʧʽʜ ʯʘʩ ʬʣʦʪʘʮʽʾ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʇɸʈ ï 1 

ʻ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʬʪʠ ʫ ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ ʚ 2,4 ʨʘʟʘ (ʥʘ 58,85 %), 

ʘ ʟ ʇɸʈ ï 2 - ʚ 1,8 ʨʘʟʘ (ʥʘ 44,9 %). 

ɼʣʷ ʤʝʭʘʥʽʯʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʽʚ ʧʽʜ ʯʘʩ ʬʣʦʪʘʮʽʾ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʇɸʈ ï 

1 ʻ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʬʪʠ ʫ ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ ʚ 2,1 ʨʘʟʘ (ʥʘ 52,7 

%), ʘ ʟ ʇɸʈ ï 2 - ʚ 1,6 ʨʘʟʘ (ʥʘ 37,4 %). 

ɼʦʜʘʪʢʦʚʘ ʤʝʭʘʥʽʯʥʘ ʘʢʪʠʚʘʮʽʷ ʧʦʣʽʤʝʨʽʚ ʟʙʽʣʴʰʫʻ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ 

ʚʦʜʦ-ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ, ʫ ʷʢʽʡ ʧʨʠʩʫʪʥʽ ʨʦʩʣʠʥʥʽ ʇɸʈ. 

ɼʣʷ ʇɽʊʌ ʫ 3,4 ʨʘʟʘ (ʥʘ 70,35 %) ʟ ʇɸʈ - 1 ʽ ʚ 1,9 ʨʘʟʘ (ʥʘ 46,8 %) ʟ ʇɸʈ - 2. 

ɼʣʷ ʇɺʍ ʫ 4,3 ʨʘʟʘ (ʥʘ 75,9 %) ʟ ʇɸʈ ï 1 ʽ ʚ 2,22 ʨʘʟʘ (ʥʘ 54,9 %) ʟ ʇɸʈ ï 2. 

ɼʣʷ ʇʇ ʫ 3,8 ʨʘʟʘ (ʥʘ 73,7%) ʟ ʇɸʈ ï 1 ʽ ʚ 1,6 ʨʘʟʘ (ʥʘ 51,7 %) ʟ ʇɸʈ ï 2. 

ɼʣʷ ʇɽ ʫ 3,3 ʨʘʟʘ (ʥʘ 70,0 %) ʟ ʇɸʈ ï 1 ʽ ʚ 1,8 ʨʘʟʘ (ʥʘ 45,2 %) ʟ ʇɸʈ ï 2. 

ʅʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʇɸʈ - 1 ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʾ ʥʘʬʪʠ ʽʟ ʟʘʙʨʫʜʥʝʥʦʾ ʚʦʜʠ. 
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ɼʣʷ ʇɽʊʌ ʫ 8,8 ʨʘʟʘ (ʥʘ 88,6 %) ʜʦ 0,243 ʤʛ/ʜʤ3, ʱʦ ʚ 1,15 ʨʘʟʘ ʥʠʞʯʝ 

ɻɼʂ ʥʘʬʪʠ ʫ ʚʦʜʽ ʧʠʪʥʦʛʦ ʪʘ ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɼʣʷ ʇɺʍ ʚ 9,9 ʨʘʟʘ (ʥʘ 90,1 %) ʜʦ 0,218 ʤʛ/ʜʤ3, ʱʦ ʚ 1,3 ʨʘʟʘ ʥʠʞʯʝ ɻɼʂ. 

ɼʣʷ ʇʇ ʫ 9,5 ʨʘʟʘ (ʥʘ 89,6 %) ʜʦ 0,229 ʤʛ/ʜʤ3, ʱʦ ʚ 1,25 ʨʘʟʠ ʥʠʞʯʝ ɻɼʂ. 

ɼʣʷ ʇɽ ʫ 8,4 ʨʘʟʘ (ʥʘ 88,15 %) ʜʦ 0,258 ʤʛ/ʜʤ3, ʱʦ ʚ 1,1 ʨʘʟʘ ʥʠʞʯʝ ɻɼʂ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʪʘ 

ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ, ʥʘ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʥʘʥʝʩʝʥʦ ʨʦʩʣʠʥʥʝ 

ʇɸʈ ʽʟ ʄʠʣʴʥʷʥʢʠ ʣʽʢʘʨʩʴʢʦʾ, ʫ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʽʚ ʥʘʬʪʠ. 

 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 7 

 

 

ɼʦʩʣʽʜʠʚʰʠ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʛʨʫʧ 

ʚʪʦʨʠʥʥʠʭ ʧʦʣʽʤʝʨʽʚ ʚʠʣʫʯʝʥʠʭ ʽʟ ʊʇɺ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʨʦʙʣʝʥʽ ʧʦʣʽʤʝʨʠ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʥʘʬʪʦʝʤʥʦʩʪʽ ʪʦʤʫ ʾʭ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ, ʷʢ ʩʦʨʙʝʥʪʠ 

ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ ʪʘ ʨʦʟʯʠʥʝʥʠʭ ʫ ʚʦʜʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʟ ʧʦʚʝʨʭʥʽ ʚʦʜʠ, ʤʝʭʘʥʽʯʥʦ 

ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʪʘ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʦʣʽʤʝʨʘʤʠ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 12,4Ñ0,15 ʛ/ʛ ʜʦ 

36,7Ñ0,54  ʛ/ʛ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʧʦʣʽʤʝʨʫ, ʚʝʣʠʯʠʥʠ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʚʢʽʣʣʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʢʨʘʱʠʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʠ ʫʩʽʭ ʚʽʜʦʤʠʭ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʦʪʨʠʤʘʥʠʭ ʽʟ ʚʽʜʭʦʜʽʚ ʥʘʬʪʦʚʠʭ ʩʦʨʙʝʥʪʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʩʦʨʙʝʥʪʽʚ 

ʽʟ ʇɽʊʌ, ʇɺʍ ʧʦʣʽʤʝʨʽʚ ʥʘʬʪʦʧʦʛʣʠʥʘʥʥʷ ʧʦʢʨʘʱʫʻʪʴʩʷ ʧʽʩʣʷ ʾʭ ʧʝʨʰʦʛʦ ʮʠʢʣʫ 

ʨʝʛʝʥʝʨʘʮʽʾ (çʚʽʜʞʠʤʫè). ʉʦʨʙʝʥʪʠ ʽʟ ʇɺʍ ʜʦ 57 ʮʠʢʣʽʚ ʨʝʛʝʥʝʨʘʮʽʾ çʚʽʜʜʘʶʪʴè 

83,4Ñ0,6 % ʧʦʛʣʠʥʫʪʦʾ ʥʘʬʪʠ, ʽʟ ʇɽʊʌ  ʜʦ 16 ʮʠʢʣʽʚ çʚʽʜʜʘʶʪʴè 84,7Ñ0,9 % ʥʘʬʪʠ. 

ɺʠʷʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷ ʥʘʬʪʦʚʠʣʫʯʝʥʥʷ ʟʨʘʟʢʽʚ ʧʽʩʣʷ ʧʝʨʰʦʛʦ çʚʽʜʞʠʤʫè ʥʘʬʪʠ (ʜʦ -

 88,34 % ʚʽʜ ʧʝʨʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ) ʥʘʧʦʚʥʝʥʠʭ ʇɽ ʯʠ ʇʇ ʩʦʨʙʝʥʪʘʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʟʤʽʨʫ ʥʘʧʦʚʥʶʚʘʯʘ. 

ʉʢʦʥʩʪʨʫʡʦʚʘʥʦ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʬʣʦʪʘʮʽʡʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʥʘʬʪʠ ʽʟ ʚʦʜʦ-

ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ ʜʦ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ 

ʨʦʩʣʠʥʥʦʾ ʇɸʈ ʽʟ Saponaria officinalis ʪʘ ʩʦʨʙʝʥʪʽʚ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʝʭʘʥʽʯʥʦ 

ʘʢʪʠʚʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʚʢʨʠʪʘ ʮʽʻʶ ʞ ʇɸʈ, ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 



273 

ʦʯʠʩʪʢʠ ʚʦʜʦ-ʥʘʬʪʦʚʠʭ ʩʫʤʽʰʝʡ ʚʽʜ 85,15Ñ3,72 % (0,242Ñ0,027 ʤʛ/ʜʤ3) ʽʟ ʇɽ 

ʩʦʨʙʝʥʪʘʤʠ ʜʦ 87,1Ñ3,16 % (0,218Ñ0,008  ʤʛ/ʜʤ3), ʽʟ ʇɺʍ ʩʦʨʙʝʥʪʘʤʠ. ɿʘʣʠʰʢʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʚ ʦʯʠʱʝʥʽʡ ʚʦʜʦ-ʥʘʬʪʦʚʽʡ ʩʫʤʽʰʽ ʚ 1,3 ʨʘʟʠ ʥʠʞʯʘ ʟʘ 

ɻɼʂ ʥʘʬʪʠ ʫ ʚʦʜʽ ʧʠʪʥʦʛʦ ʪʘ ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʢʦʣʦʛʦ-

ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʬʪʦʶ ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ. ɹʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʙʝʥʪʽʚ ʽʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷʤ ʥʘ ʛʽʜʨʦʙʽʦʥʪʘʭ Daphnia magna Straus ʪʘ Paramecium 

caudatum (4 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ). 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

[42,422,521,525-529,565,566]. 
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ʈʆɿɼɯʃ 8 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɿɸʂʆʅʆɼɸɺʉʊɺɸ ʋ 

ʉʌɽʈɯ ʇʆɺʆɼɾɽʅʅʗ ɿ ʊɺɽʈɼʀʄʀ ʇʆɹʋʊʆɺʀʄʀ ɺɯɼʍʆɼɸʄʀ, 

ɼʆ ʉʂʃɸɼʋ ʗʂʀʍ ɺʍʆɼʗʊʔ ʇʆʃɯʄɽʈʀ, ɯ ɺʉʊɸʅʆɺʃɽʅʅʗ ʁʆɻʆ 

ɺɯɼʇʆɺɯɼʅʆʉʊɯ ɭɺʈʆʇɽʁʉʔʂʆʄʋ 

 

 

ʇʨʦʙʣʝʤʘ, ʥʘ ʨʦʟʚ'ʷʟʘʥʥʷ ʷʢʦʾ ʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ 

ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʦʤʫ, ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʢʨʠʪʠʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʢʦʪʨʘ ʩʢʣʘʣʘʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ, ʥʘʢʦʧʠʯʝʥʥʷʤ, ʟʙʝʨʽʛʘʥʥʷʤ, ʧʝʨʝʨʦʙʢʦʶ, 

ʫʪʠʣʽʟʘʮʽʻʶ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷʤ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʽ ʟʘʛʦʩʪʨʝʥʥʷʤ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʡ, ʱʦ ʩʢʣʘʣʠʩʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ. 

 

 

8.1 ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ 

ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʚ ʋʢʨʘʾʥʽ  

 

 

ʅʘʡʙʽʣʴʰʫ ʩʢʣʘʜʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʫʢʪʫʨʠ ʝʢʦʥʦʤʽʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʧʨʦʮʝʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ, ʪʘʢʽ ʷʢ: ʚʽʜʪʚʦʨʶʚʘʣʴʥʽ, ʨʝʩʫʨʩʥʽ, 

ʽʥʚʝʩʪʠʮʽʡʥʽ, ʽʥʥʦʚʘʮʽʡʥʽ, ʬʽʥʘʥʩʦʚʽ, ʪʨʫʜʦʚʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʩʬʝʨʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. ʇʦʚʥʠʡ ʮʠʢʣ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʪʚʦʨʝʥʥʷ, ʩʢʣʘʜʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ 

ʨʦʟʤʽʱʝʥʥʷ (ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ) [567]. 

ʉʬʝʨʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ (ʊʇɺʇ), ï 

ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʩʽ ʚʠʜʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽʟ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʙʽʪ ʥʘ 
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ʝʪʘʧʘʭ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʟʘʧʦʙʽʛʘʥʥʷ, ʤʽʥʽʤʽʟʘʮʽʾ, ʦʙʣʽʢʫ, ʢʦʥʪʨʦʣʶ ʾʭ 

ʫʪʚʦʨʝʥʥʷ ʽ ʥʘʢʦʧʠʯʝʥʥʷ [568]. 

ʋ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʥʝ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺʇ, ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʝʤʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʫ ʮʽʡ ʩʬʝʨʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʨʘʡʦʥʽʚ ʻ ʪʽʣʴʢʠ 

ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. ʋ ʜʝʷʢʠʭ ʦʙʣʘʩʪʷʭ ʚʦʥʘ ʜʦʧʦʚʥʝʥʘ ʦʢʨʝʤʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʟ 

ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ [567,569]. 

ɼʣʷ ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʬʝʨʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺʇ ʧʦʚʠʥʥʘ 

ʚʢʣʶʯʘʪʠ: ʩʠʩʪʝʤʫ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʦʤʧʣʝʢʩ 

ʩʤʽʪʪʻʩʦʨʪʫʚʘʣʴʥʠʭ ʽ ʩʤʽʪʪʻʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ ʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ, ʩʠʩʪʝʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʧʨʘʚʣʝʥʫ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʽʨʠ ʥʘʩʝʣʝʥʥʷ ʜʦ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ, ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʢʘʜʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʛʘʣʫʟʽ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺʇ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʤʽʞʛʘʣʫʟʝʚʦʤʫ ʽ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʘʚʦʚʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʧʠʪʘʥʴ. ʅʝʦʙʭʽʜʥʘ ʩʧʽʚʧʨʘʮʷ ʟ ʽʥʰʠʤʠ ʜʝʨʞʘʚʘʤʠ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʟʨʦʙʠʪʴ ʤʦʞʣʠʚʦʶ ʽʥʪʝʛʨʘʮʽʶ ʫ ʩʬʝʨʽ, ʷʢʘ 

ʜʦʩʣʽʜʞʫʻ ʧʦʚʦʜʞʝʥʥʷ ʟ ʊʇɺʇ [3,4]. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʬʝʨʦʶ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʜʘʤʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʤʽʞʛʘʣʫʟʝʚʫ ʩʧʝʮʠʬʽʢʫ 

ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʜʘʥʠʤ ʚʠʜʦʤ ʚʽʜʭʦʜʽʚ [570]. 

ʆʩʥʦʚʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʧʦʙʫʪʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʻ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè ȥ187/98-ɺʈ, ʷʢʠʡ ʙʫʚ ʧʨʠʡʥʷʪʠʡ 

05.03.1998 ʨ., ʨʝʜʘʢʮʽʷ ʚʽʜ 13.02.2020 ʨʦʢʫ ʚʠʟʥʘʯʘʻ ʧʨʘʚʦʚʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʟʘʩʘʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʦʾ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷʤ ʘʙʦ ʟʤʝʥʰʝʥʥʷʤ ʦʙʩʷʛʽʚ 

ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʾʭ ʟʙʠʨʘʥʥʷʤ, ʧʝʨʝʚʝʟʝʥʥʷʤ, ʟʙʝʨʽʛʘʥʥʷʤ, ʩʦʨʪʫʚʘʥʥʷʤ, 

ʦʙʨʦʙʣʝʥʥʷʤ, ʫʪʠʣʽʟʘʮʽʻʶ ʪʘ ʚʠʜʘʣʝʥʥʷʤ, ʟʥʝʰʢʦʜʞʝʥʥʷʤ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷʤ, ʘ 
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ʪʘʢʦʞ ʟ ʚʽʜʚʝʨʥʝʥʥʷʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [567].   

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè ʚʩʪʘʥʦʚʣʶʻ ʪʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚ ʩʬʝʨʽ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ: 

Å ʚʽʜʭʦʜʠ - ʙʫʜʴ-ʷʢʽ ʨʝʯʦʚʠʥʠ, ʤʘʪʝʨʽʘʣʠ ʽ ʧʨʝʜʤʝʪʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʫ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ ʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʦʚʘʨʠ (ʧʨʦʜʫʢʮʽʷ), ʱʦ ʧʦʚʥʽʩʪʶ 

ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʪʨʘʪʠʣʠ ʩʚʦʾ ʩʧʦʞʠʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʥʝ ʤʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʤʽʩʮʝʤ ʾʭ ʫʪʚʦʨʝʥʥʷ ʯʠ ʚʠʷʚʣʝʥʥʷ ʽ ʚʽʜ ʷʢʠʭ ʾʭ ʚʣʘʩʥʠʢ 

ʧʦʟʙʫʚʘʻʪʴʩʷ, ʤʘʻ ʥʘʤʽʨ ʘʙʦ ʧʦʚʠʥʝʥ ʧʦʟʙʫʪʠʩʷ ʰʣʷʭʦʤ ʫʪʠʣʽʟʘʮʽʾ ʯʠ 

ʚʠʜʘʣʝʥʥʷ; ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʪʦʪʦʞʥʝ ʚʠʟʥʘʯʝʥʥʶ ʟʽ ʩʪʘʪʪʽ 2 çɹʘʟʝʣʴʩʴʢʦʾ 

ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʢʦʥʪʨʦʣʴ ʟʘ ʪʨʘʥʩʢʦʨʜʦʥʥʠʤ ʧʝʨʝʚʝʟʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʾʭ 

ʚʠʜʘʣʝʥʥʷʤè ʚʽʜ 22 ʙʝʨʝʟʥʷ 1989 ʨʦʢʫ [572] ʪʘ ʩʪʘʪʪʽ 1 ɼʠʨʝʢʪʠʚʠ ɭʉ 74/442/ɽɽʉ 

çʇʨʦ ʚʽʜʭʦʜʠè ʚʽʜ 15 ʣʠʧʥʷ 1975 ʨʦʢʫ [445];  

Å ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ - ʚʽʜʭʦʜʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʷ ʽ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʚ ʞʠʪʣʦʚʠʭ ʪʘ ʥʝʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ (ʪʚʝʨʜʽ, 

ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʽ, ʨʝʤʦʥʪʥʽ, ʨʽʜʢʽ, ʢʨʽʤ ʚʽʜʭʦʜʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʨʦʙʥʠʯʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚ) ʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘ ʤʽʩʮʝʤ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ; 

Å ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ - ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ 

ʚʽʜʭʦʜʽʚ, ʾʭ ʟʙʠʨʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʶ, ʚʠʜʘʣʝʥʥʷ, 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʽ ʟʘʭʦʨʦʥʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʥʪʨʦʣʴ ʟʘ ʮʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʪʘ ʥʘʛʣʷʜ ʟʘ 

ʤʽʩʮʷʤʠ ʚʠʜʘʣʝʥʥʷ; 

Å ʟʙʠʨʘʥʥʷ ʚʽʜʭʦʜʽʚ - ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʘ ʟ ʚʠʣʫʯʝʥʥʷʤ, ʥʘʢʦʧʠʯʝʥʥʷʤ ʽ 

ʨʦʟʤʽʱʝʥʥʷʤ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʤʽʩʮʷʭ ʯʠ ʦʙ'ʻʢʪʘʭ, ʚʢʣʶʯʘʶʯʠ 

ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʫʪʠʣʽʟʘʮʽʾ ʯʠ ʚʠʜʘʣʝʥʥʷ; 

Å ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʷʢ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʯʠ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ; 

Å ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ - ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʥʝ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʾʭ ʫʪʠʣʽʟʘʮʽʾ; 

Å ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ - ʟʤʝʥʰʝʥʥʷ ʯʠ ʫʩʫʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʚʽʜʭʦʜʽʚ 

ʰʣʷʭʦʤ ʤʝʭʘʥʽʯʥʦʛʦ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʯʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ; 
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Å ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ - ʦʩʪʘʪʦʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʨʠ ʾʭ ʚʠʜʘʣʝʥʥʽ ʫ 

ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʤʽʩʮʷʭ ʯʠ ʥʘ ʦʙ'ʻʢʪʘʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ 

ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ 

ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʫʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ; 

Å ʦʧʝʨʘʮʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ - ʟʙʠʨʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, 

ʦʙʨʦʙʣʝʥʥʷ (ʧʝʨʝʨʦʙʣʝʥʥʷ), ʫʪʠʣʽʟʘʮʽʷ, ʚʠʜʘʣʝʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʽ 

ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ;  

Å ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ - ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʦ 

ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ ʯʠ ʦʙ'ʻʢʪʘʭ;  

Å ʚʽʜʭʦʜʠ ʷʢ ʚʪʦʨʠʥʥʘ ʩʠʨʦʚʠʥʘ - ʚʽʜʭʦʜʠ, ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʢʠ 

ʷʢʠʭ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ  ʪʝʭʥʦʣʦʛʽʾ  ʪʘ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ/ʘʙʦ 

ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ;  

Å ʦʙ'ʻʢʪʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ - ʤʽʩʮʷ ʯʠ ʦʙ'ʻʢʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʟʙʠʨʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ, 

ʚʠʜʘʣʝʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ; 

Å ʚʜ̔ʚʝʜʝʥʽ ʤʽʩʮʷ ʯʠ ʦʙ'ʻʢʪʠ - ʤʽʩʮʷ ʯʠ ʦʙ'ʻʢʪʠ (ʤʽʩʮʷ ʨʦʟʤʽʱʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʩʭʦʚʠʱʘ, ʧʦʣʽʛʦʥʠ, ʢʦʤʧʣʝʢʩʠ, ʩʧʦʨʫʜʠ, ʜʽʣʷʥʢʠ ʥʘʜʨ ʪʦʱʦ), ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʦʪʨʠʤʘʥʦ ʜʦʟʚʽʣ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ 

ʟ ʚʽʜʭʦʜʘʤʠ [571]. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʢʠ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʪ. 33 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʧʦʩʦʙʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʯʠ ʧʝʨʝʜʘʯʫ ʾʭ ʽʥʰʠʤ ʩʧʦʞʠʚʘʯʘʤ (ʟʘ 

ʚʠʥʷʪʢʦʤ ʟʘʭʦʨʦʥʝʥʥʷ). ʅʘ ʢʦʞʥʝ ʤʽʩʮʝ ʯʠ ʦʙ'ʻʢʪ ʟʙʝʨʽʛʘʥʥʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʧʘʩʧʦʨʪ, ʚ ʷʢʦʤʫ ʟʘʟʥʘʯʘʶʪʴʩʷ ʥʘʡʤʝʥʫʚʘʥʥʷ 

ʪʘ ʢʦʜ ʚʽʜʭʦʜʽʚ (ʟʛʽʜʥʦ ʟ ʜʝʨʞʘʚʥʠʤ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ ʚʽʜʭʦʜʽʚ), ʾʭ ʢʽʣʴʢʽʩʥʠʡ ʪʘ 

ʷʢʽʩʥʠʡ ʩʢʣʘʜ, ʧʦʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʩʮʴ ʯʠ ʦʙ'ʻʢʪʽʚ 

ʟʙʝʨʽʛʘʥʥʷ ʯʠ ʚʠʜʘʣʝʥʥʷ ʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʪʘ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʠʭ ʤʽʩʮʴ ʯʠ ʦʙ'ʻʢʪʽʚ [568,571]. 
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ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʨʠʡʥʷʪʦ 

ʇʦʩʪʘʥʦʚʫ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 446-32-VI  ʚʽʜ 25.12. 2012 ʨʦʢʫ, ʷʢʦʶ 

ʟʘʧʨʦʚʘʜʞʝʥʦ ʩʠʩʪʝʤʫ ʟʙʠʨʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʷʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʪʘʨʠʬʠ ʥʘ ʧʦʩʣʫʛʠ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʽʤʧʦʨʪʫʶʪʴ 

ʧʨʦʜʫʢʮʽʶ ʚ ʪʘʨʽ (ʫʧʘʢʦʚʮʽ), ʫ ʨʘʟʽ ʫʢʣʘʜʝʥʥʷ ʜʦʛʦʚʦʨʽʚ ʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʫ 

ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʦʙʦʚ'ʷʟʘʥʽ ʧʝʨʝʜʙʘʯʠʪʠ ʫʪʠʣʽʟʘʮʽʶ ʯʠ ʚʠʚʝʟʝʥʥʷ ʟ ʋʢʨʘʾʥʠ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʘʨʠ [573]. 

ʉʪʘʪʪʷ 4 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷè ʚʽʜ 24 ʣʶʪʦʛʦ 1994 ʨʦʢʫ ȥ  4004-XII (ɺʽʜʦʤʦʩʪʽ 

ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ (ɺɺʈ), 1994, ȥ  27, ʩʪ.218) ʨʝʛʣʘʤʝʥʪʫʻ, ʱʦ ʛʨʦʤʘʜʷʥʠ 

ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʧʨʘʚʦ ʥʘ ʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʽ ʞʠʪʪʷ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ, ʧʠʪʥʫ 

ʚʦʜʫ, ʫʤʦʚʠ ʧʨʘʮʽ, ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ, ʧʦʙʫʪʫ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʥʘʚʢʦʣʠʰʥʻ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ; ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ, ʦʙʛʦʚʦʨʝʥʥʽ ʪʘ ʛʨʦʤʘʜʩʴʢʽʡ ʝʢʩʧʝʨʪʠʟʽ 

ʧʨʦʝʢʪʽʚ ʧʨʦʛʨʘʤ ʽ ʧʣʘʥʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷ, ʚʥʝʩʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʟ ʮʠʭ ʧʠʪʘʥʴ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʚ; ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ, ʟʘʚʜʘʥʠʭ ʾʭ ʟʜʦʨʦʚ'ʶ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʫʩʪʘʥʦʚʘʤʠ, ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʛʨʦʤʘʜʷʥʘʤʠ ʩʘʥʽʪʘʨʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ; ʜʦʩʪʦʚʽʨʥʫ ʽ ʩʚʦʻʯʘʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʩʚʦʛʦ ʟʜʦʨʦʚ'ʷ, 

ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦ ʥʘʷʚʥʽ ʪʘ ʤʦʞʣʠʚʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ 

ʪʘ ʾʭ ʩʪʫʧʽʥʴ. ʇʨʦʪʝ ʚʠʤʦʛʠ ʜʘʥʦʾ ʩʪʘʪʪʽ ʚʠʢʦʥʫʶʪʴʩʷ ʣʠʰʝ ʯʘʩʪʢʦʚʦ, ʚ ʟʚôʷʟʢʫ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʋʢʨʘʾʥʽ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʜʦʚʢʽʣʣʷ [574]. 

ʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʪʪʝʶ 55 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè. ʉʪʘʪʪʷ 

ʚʢʘʟʫʻ, ʱʦ ʩʫʙ'ʻʢʪʠ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʚʽʜʭʦʜʠ ʤʘʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʟʘʭʦʜʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʽʚ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʾʭ ʫʪʠʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʘʙʦ ʨʦʟʤʽʱʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʟʚʦʣʫ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʫ ʩʬʝʨʽ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʷʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ [575]. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʤʝʪʘʣʦʙʨʫʭʪè ʨʝʛʫʣʶʻ ʩʫʩʧʽʣʴʥʽ ʚʽʜʥʦʩʠʥʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ  ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʤʝʪʘʣʦʙʨʫʭʪʦʤ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ɿʘʢʦʥ 



279 

ʋʢʨʘʾʥʠ "ʇʨʦ ʚʽʜʭʦʜʠ" (187/98-ɺʈ) ʥʝ ʨʝʛʫʣʶʻ ʦʧʝʨʘʮʽʾ ʟ ʤʝʪʘʣʦʙʨʫʭʪʦʤ 

(ʩʪʘʪʪʷ 2 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʤʝʪʘʣʦʙʨʫʭʪè) [576]. 

ʉʪʘʪʪʷ 44 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʤʽʩʮʝʚʝ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽè 

ʨʝʛʣʘʤʝʥʪʫʻ, ʱʦ ʧʦʚʥʦʚʘʞʝʥʥʷ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ 

ʣʽʤʽʪʽʚ ʾʭ ʫʪʚʦʨʝʥʥʷ ʦʙʣʘʩʥʽ ʨʘʜʠ ʜʝʣʝʛʫʶʪʴ ʦʙʣʘʩʥʠʤ ʜʝʨʞʘʚʥʠʤ 

ʘʜʤʽʥʽʩʪʨʘʮʽʷʤ. ɸ ʩʪʘʪʪʷ 33 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʪʘʢʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʷʢ ʢʦʥʪʨʦʣʴ ʟʘ 

ʜʦʪʨʠʤʘʥʥʷʤ ʬʽʟʠʯʥʠʤʠ ʪʘ ʶʨʠʜʠʯʥʠʤʠ ʦʩʦʙʘʤʠ ʚʠʤʦʛ ʫ ʛʘʣʫʟʽ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʧʦʙʫʪʦʚʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʚʽʜʭʦʜʘʤʠ ʡ ʨʦʟʛʣʷʜ ʩʧʨʘʚ ʧʨʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ ʘʙʦ ʧʝʨʝʜʘʯʘ ʾʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʨʦʟʛʣʷʜ ʽʥʰʠʭ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ 

ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʚʽʜʭʦʜʠ ʻ ʢʦʤʧʝʪʝʥʮʽʻʶ ʚʠʢʣʶʯʥʦ 

ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʩʽʣʴʩʴʢʠʭ, ʩʝʣʠʱʥʠʭ, ʤʽʩʴʢʠʭ ʨʘʜ [577]. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʙʣʘʛʦʫʩʪʨʽʡ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè ʨʝʛʣʘʤʝʥʪʫʻ (ʩʪ. 16), 

ʱʦ ʥʘ ʦʙ'ʻʢʪʘʭ ʙʣʘʛʦʫʩʪʨʦʶ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʚʠʚʦʟʠʪʠ ʪʘ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠ ʚʽʜʭʦʜʠ, 

ʪʨʘʚʫ, ʛʽʣʢʠ, ʜʝʨʝʚʠʥʫ, ʣʠʩʪʷ ʯʠ ʩʥʽʛ ʫ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʷʭ. 

ʆʙ'ʻʢʪʠ ʙʣʘʛʦʫʩʪʨʦʶ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʣʠʰʝ ʟʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ 

ʟʘ ʧʨʠʥʮʠʧʦʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʤʦʛʠ ʜʦ 

ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʽʥʰʽ ʚʠʤʦʛʠ, ʧʝʨʝʜʙʘʯʝʥʽ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ (ʩʪ.14) [578]. 

ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 10 ʛʨʫʜʥʷ 2008 ʨ. ȥ  1070 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʘʚʠʣ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟ ʚʠʚʝʟʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè 

ʨʝʛʣʘʤʝʥʪʫʻ, ʱʦ ʚʠʚʝʟʝʥʥʷ ʊʇɺ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʽʟ ʧʣʘʥʦʤ ʩʘʥʽʪʘʨʥʦʛʦ 

ʦʯʠʱʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʫʤʦʚ ʜʣʷ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɺʝʣʠʢʦʛʘʙʘʨʠʪʥʽ ʪʘ ʨʝʤʦʥʪʥʽ ʚʽʜʭʦʜʠ ʫ ʩʢʣʘʜʽ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʧʦʚʠʥʥʽ ʚʠʚʦʟʠʪʠʩʴ ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ ʩʤʽʪʪʷ. ɸ ʢʦʥʪʝʡʥʝʨʥʽ 

ʤʘʡʜʘʥʯʠʢʠ ʪʘ ʫʨʥʠ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤʘʶʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʞʠʪʣʦʚʠʭ 

ʤʘʩʠʚʘʭ ʽ ʚʥʫʪʨʽʰʥʴʦ ʜʚʦʨʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʥʘ ʜʦʨʦʛʘʭ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʪʘ ʽʥʰʠʭ ʦʙ'ʻʢʪʘʭ ʙʣʘʛʦʫʩʪʨʦʶ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ [579]. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 3 ʩʝʨʧʥʷ 1998 ʨ. ȥ  1216 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʚʝʜʝʥʥʷ ʨʝʻʩʪʨʫ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚè ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʨʷʜʦʢ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʩʪʘʪʪʽ 28 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ 

ʚʽʜʭʦʜʠè. ʇʦʨʷʜʢʦʤ ʚʠʟʥʘʯʝʥʦ ʧʨʘʚʠʣʘ ʚʝʜʝʥʥʷ ʨʝʻʩʪʨʫ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

ʈʝʻʩʪʨ ʩʪʚʦʨʶʻʪʴʩʷ ʽ ʚʝʜʝʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʧʘʩʧʦʨʪʽʚ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, 



280 

ʟʚʽʪʥʠʭ ʜʘʥʠʭ ʚʽʜ ʚʠʨʦʙʥʠʢʽʚ ʚʽʜʭʦʜʽʚ, ʚʽʜʦʤʦʩʪʝʡ ʩʧʝʮʽʘʣʴʥʦ ʫʧʦʚʥʦʚʘʞʝʥʠʭ 

ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ 

ʧʘʩʧʦʨʪʽʚ ʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʛʦʪʫʶʪʴ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʚʠʟʥʘʯʘʶʪʴ ʢʘʪʝʛʦʨʽʶ ʾʭ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ 

ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ [580]. 

ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 3 ʩʝʨʧʥʷ 1998 ʨ.  ̄1217 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʙʣʽʢʫ ʙʝʟʭʘʟʷʡʥʠʭ ʚʽʜʭʦʜʽʚè ʚʠʟʥʘʯʘʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʭʘʟʷʡʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. ʊʫʪ ʚʧʝʨʰʝ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ: 

ʙʝʟʭʘʟʷʡʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʚʽʜʭʦʜʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʣʘʩʥʠʢʘ ʘʙʦ ʚʣʘʩʥʠʢ ʷʢʠʭ 

ʥʝʚʽʜʦʤʠʡ. ɿʘʷʚʠ ʧʨʦ ʬʘʢʪʠ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘ ʯʝʨʛʦʚʠʭ 

ʟʘʩʽʜʘʥʥʷʭ ʧʦʩʪʽʡʥʦ ʜʽʶʯʦʾ ʢʦʤʽʩʽʾ ʟ ʧʠʪʘʥʴ ʧʦʚʦʜʞʝʥʥʷ ʟ ʙʝʟʭʘʟʷʡʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ. ʂʦʤʽʩʽʷ ʤʘʻ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ, ʩʢʣʘʜ, ʚʣʘʩʪʠʚʦʩʪʽ, ʚʘʨʪʽʩʪʴ ʚʽʜʭʦʜʽʚ, 

ʩʪʫʧʽʥʴ ʾʭ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʤʘʻ ʚʞʠʪʠ 

ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʣʘʩʥʠʢʘ ʚʽʜʭʦʜʽʚ. ʋ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʣʘʩʥʠʢʘ ʚʽʜʭʦʜʽʚ ʪʘ ʜʣʷ ʾʭ ʦʮʽʥʢʠ ʤʦʞʫʪʴ ʟʘʣʫʯʘʪʠʩʴ 

ʧʨʘʚʦʦʭʦʨʦʥʥʽ ʦʨʛʘʥʠ, ʚʽʜʧʦʚʽʜʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʪʘ ʝʢʩʧʝʨʪʠ [581]. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 3 ʩʝʨʧʥʷ 1998 ʨ.  ̄1218 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʨʦʟʨʦʙʣʝʥʥʷ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʽ ʧʝʨʝʛʣʷʜʫ ʣʽʤʽʪʽʚ ʥʘ ʫʪʚʦʨʝʥʥʷ 

ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚè ʚʠʟʥʘʯʝʥʦ ʧʨʘʚʠʣʘ ʨʦʟʨʦʙʢʠ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʽ ʧʝʨʝʛʣʷʜʫ 

ʣʽʤʽʪʽʚ ʥʘ ʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʝʙʝʟʧʝʯʥʠʭ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ ʫʪʚʦʨʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʚʽʜʭʦʜʽʚ ʟʘ ʢʣʘʩʘʤʠ ʾʭ ʥʝʙʝʟʧʝʢʠ. 

ʃʽʤʽʪ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʩʫʤʘʨʥʦʤʫ ʦʙôʻʤʫ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʩʚʦʾʡ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʝʨʝʜʘʥʽ ʽʥʰʦʤʫ ʚʣʘʩʥʠʢʫ [582]. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 16.11.2011 ʨ.  ̄1173 çʇʠʪʘʥʥʷ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟ ʚʠʚʝʟʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè ʚʠʟʥʘʯʝʥʦ ʧʦʨʷʜʦʢ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʫ ʟ ʦʙʨʘʥʥʷ ʚʠʢʦʥʘʚʮʷ ʧʦʩʣʫʛ ʽʟ ʚʠʚʝʟʝʥʥʷ ʩʤʽʪʪʷ ʥʘ ʧʝʚʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ʆʨʛʘʥʽʟʘʮʽʶ, ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʫ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʚʯʠʡ ʦʨʛʘʥ ʩʽʣʴʩʴʢʦʾ, ʩʝʣʠʱʥʦʾ, ʤʽʩʴʢʦʾ ʨʘʜʠ ʘʙʦ ʤʽʩʮʝʚʘ 

ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʫ ʚʠʧʘʜʢʫ ʜʝʣʝʛʫʚʘʥʥʷ ʾʡ ʧʦʚʥʦʚʘʞʝʥʴ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʨʘʜʘʤʠ. ʆʨʛʘʥʽʟʘʪʦʨ ʢʦʥʢʫʨʩʫ ʚʠʟʥʘʯʘʻ ʤʝʞʽ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, 

ʜʝ ʧʣʘʥʫʻʪʴʩʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʽʟ ʚʠʚʝʟʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ [583]. 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʙʠʨʘʥʥʷ, ʟʘʛʦʪʽʚʣʽ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʷʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʡʥʷʪʦ 

ʇʦʩʪʘʥʦʚʫ ʂʘʙʤʽʥʫ ʋʢʨʘʾʥʠ ʚʽʜ 26.07.2001 ʨ.  ̄915 çʇʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʟʙʠʨʘʥʥʷ, ʟʘʛʦʪʽʚʣʽ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʷʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠè. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʇʦʩʪʘʥʦʚʠ ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ ʮʽʥʠ ʥʘ ʧʦʩʣʫʛʠ ʽʟ ʟʙʠʨʘʥʥʷ, ʟʘʛʦʪʽʚʣʽ ʪʘ ʫʪʠʣʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʪʘʨʠ ʽ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺ ʧ. 4 ʟʘʟʥʘʯʝʥʦ, ʱʦ ʜʽʷ ʇʦʩʪʘʥʦʚʠ 

ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʪʘʨʫ ʽ ʧʘʢʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʝʢʩʧʦʨʪʥʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʩʠʨʦʛʦ ʤʦʣʦʢʘ, ʭʣʽʙʘ ʪʘ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʧʨʦʜʫʢʮʽʾ ʛʫʤʘʥʽʪʘʨʥʦʾ ʽ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ [584]. 

çʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè ʨʦʟʨʦʙʣʝʥʽ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʢʣʘʜʽ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʩʫʯʘʩʥʠʭ 

ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. ɰʭ  

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʽʚ 

ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢ ʩʢʣʘʜʥʠʢʽʚ ʊʇɺ. ɿʛʽʜʥʦ ʈʝʢʦʤʝʥʜʘʮʽʾ 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʩʤʽʪʪʷ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʢʦʞʥʦʛʦ ʩʝʟʦʥʫ (4 ʨʘʟʠ ʥʘ ʨʽʢ) ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ: ʭʘʨʯʦʚʽ ʚʽʜʭʦʜʠ (ʦʚʦʯʽ, ʚʽʜʭʦʜʠ ʩʘʜʽʚʥʠʮʪʚʘ ʪʦʱʦ); 

ʧʘʧʽʨ ʪʘ ʢʘʨʪʦʥ; ʧʦʣʽʤʝʨʠ (ʧʣʘʩʪʤʘʩʠ); ʩʢʣʦ; ʯʦʨʥʽ ʤʝʪʘʣʠ; ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ; 

ʪʝʢʩʪʠʣʴ; ʜʝʨʝʚʠʥʘ; ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ (ʙʘʪʘʨʝʡʢʠ, ʩʫʭʽ ʪʘ ʝʣʝʢʪʨʦʣʽʪʠʯʥʽ 

ʘʢʫʤʫʣʷʪʦʨʠ, ʪʘʨʘ ʚʽʜ ʨʦʟʯʠʥʥʠʢʽʚ, ʬʘʨʙ, ʨʪʫʪʥʽ ʣʘʤʧʠ, ʪʝʣʝʚʽʟʽʡʥʽ ʢʽʥʝʩʢʦʧʠ 

ʪʦʱʦ); ʢʽʩʪʢʠ, ʰʢʽʨʘ, ʛʫʤʘ; ʟʘʣʠʰʦʢ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ (ʜʨʽʙʥʝ ʙʫʜʽʚʝʣʴʥʝ ʩʤʽʪʪʷ, ʢʘʤʽʥʥʷ, ʚʫʣʠʯʥʠʡ ʟʤʝʪ ʪʦʱʦ) [119]. 

ʅʦʨʤʠ ʫʪʚʦʨʝʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʅʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 10.01.2006 ʨ.  ̄7 çʅʦʨʤʠ ʫʪʚʦʨʝʥʥʷ 

ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʋʢʨʘʾʥʠè ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ 2 

ʜʞʝʨʝʣʘ ʫʪʚʦʨʝʥʥʷ: ʚʽʜ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʪʘ ʚʽʜ ʦʙ'ʻʢʪʽʚ ʥʝʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ 

(ʫʩʪʘʥʦʚ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʧʝʨʝʣʽʢʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼɹʅ 360-92 

"ʄʽʩʪʦʙʫʜʫʚʘʥʥʷ. ʇʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴ") [585]. 

ɿ ʤʝʪʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʣʝʞʥʦʛʦ ʟʙʠʨʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ, 

ʫʪʠʣʽʟʘʮʽʾ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʨʦʟʨʦʙʣʝʥʽ çʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʟʙʠʨʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè ʪʘ 

ʟʘʪʚʝʨʜʞʝʥʽ ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟ ʧʠʪʘʥʴ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʚʽʜ 07.06.2010  ̄176. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʈʝʢʦʤʝʥʜʘʮʽʡ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʢʦʞʥʦʤʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʟʙʠʨʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʧʝʨʝʨʦʙʢʫ ʪʘ ʫʪʠʣʽʟʘʮʽʶ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ  ʥʝʦʙʭʽʜʥʦ  ʧʨʦʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʨʞʘʚʥʠʭ 

ʧʨʘʚʠʣ ʽ ʥʦʨʤ, ʟʘ ʻʜʠʥʦʶ ʧʣʘʥʦʚʦ-ʨʝʛʫʣʷʨʥʦʶ ʩʠʩʪʝʤʦʶ. ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ 

2 ʚʠʜʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ï ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʷ [586]. 

ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 01.08.2011  ̄ 133 ʚʧʨʦʚʘʜʞʝʥʦ 

çʄʝʪʦʜʠʢʫ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè. ɿʛʽʜʥʦ ʟ ʄʝʪʦʜʠʢʦʶ 

ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʪʚʝʨʜʠʭ ʪʘ ʨʽʜʢʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ 

ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʩʤʽʪʪʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʊʇɺ ʩʪʘʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ 

ʟʘʭʦʨʦʥʷʶʪʴ ʥʘ ʧʦʣʽʛʦʥʘʭ, ʦʪʨʠʤʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʚʠʣʫʯʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʻ ʫ ʩʢʣʘʜʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʧʦʢʨʘʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ 

ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʯʥʦʾ ʥʦʨʤʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʽʟ ʚʠʚʝʟʝʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭ ʩʢʣʘʜ ʽ ʧʦʪʨʝʙʠ ʫ ʚʪʦʨʠʥʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʘʭ, ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚʘʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʘʭ ʪʘ ʽʟ 

ʜʦʪʨʠʤʘʥʥʷʤ  ʽʥʰʠʭ ʚʠʤʦʛ [587]. 

ʈʝʛʫʣʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʪʘ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʦʙôʻʢʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽ ʩʦʨʪʫʚʘʥʥʷ ʩʤʽʪʪʷ ʪʘ 

ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʘʭ, çʇʨʘʚʠʣʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠè, ʟʘʪʚʝʨʜʞʝʥʽ ʅʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 04.05.2012  ̄196 [588]. ɼʘʥʽ ʧʨʘʚʠʣʘ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ 

ʜʣʷ ʚʩʽʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʢʦʪʨʽ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʝʨʦʙʢʫ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʱʦ ʻ ʫ ʩʢʣʘʜʽ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʘʭ, ʷʢʽ ʜʽʶʪʴ, ʪʘ ʥʦʚʠʭ ʦʙôʻʢʪʘʭ, 

ʧʨʠʡʥʷʪʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʦʨʷʜʢʫ ʧʨʠʡʥʷʪʪʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʟʘʢʽʥʯʝʥʠʭ ʙʫʜʽʚʥʠʮʪʚʦʤ ʦʙ'ʻʢʪʽʚè, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 13.04. 2011 ʨʦʢʫ  ̄461. ʋ ʥʘʚʝʜʝʥʠʭ ʇʨʘʚʠʣʘʭ ʚʚʦʜʷʪʴʩʷ 
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ʨʷʜ ʪʝʨʤʽʥʽʚ ʽ ʚʠʟʥʘʯʝʥʴ, ʘ ʪʘʢʦʞ ʫʤʦʚ ʧʝʨʝʨʦʙʣʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʷʢʘ 

ʤʽʩʪʠʪʴʩʷ ʫ ʚʽʜʭʦʜʘʭ. ɿʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʦʙôʻʢʪ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʊʇɺ  ʦʙ'ʻʢʪ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʥʘ ʷʢʦʤʫ 

ʨʦʟʤʽʱʝʥʦ ʩʧʦʨʫʜʠ, ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʢʣʘʜʘʥʥʷʤ ʦʨʛʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʽʜ 

ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʢʽʚ  ʪʘ/ʯʠ ʩʧʝʮʽʘʣʴʥʠʭ ʢʫʣʴʪʫʨ ʜʦʱʦʚʠʭ 

ʯʝʨʚôʷʢʽʚ, ʟ ʦʪʨʠʤʘʥʥʷʤ ˇʨʫʥʪʦʧʦʜʽʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʢʦʤʧʦʩʪʫ) [589]. 

ʇʦʨʷʜʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʽʚ ʊʇɺ ʚ ʋʢʨʘʾʥʽ ʨʝʛʫʣʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ çʇʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʽʚ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚè, ʷʢʽ ʟʘʪʚʝʨʜʞʝʥʽ ʅʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʟ ʧʠʪʘʥʴ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 

01.12.2010 ȥ  435. ʇʨʘʚʠʣʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫʩʽ ʣʦʛʽʩʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʢʦʪʨʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʩʢʣʘʜʫʚʘʥʥʷʤ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ï ʚʽʜ ʚʠʙʦʨʫ ʤʽʩʮʷ ʜʣʷ ʩʢʣʘʜʫʚʘʥʥʷ 

ʜʦ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ ʨʝʢʫʣʴʪʠʚʘʮʽʶ ʧʦʣʽʛʦʥʫ. ʇʦʣʽʛʦʥʠ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʤʘʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʱʦʨʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʣʘʥʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ ʽʟ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ [590]. 

ʆʩʥʦʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʽʚ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʻ ɼɹʅ ɺ.2.4-2-2005 çʇʦʣʽʛʦʥʠ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ʆʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷè. ʎʽ ʥʦʨʤʠ ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʽʛʦʥʽʚ 

ʟʘʭʦʨʦʥʝʥʥʷ: ʪʦʢʩʠʯʥʠʭ, ʨʘʜʽʦʘʢʪʠʚʥʠʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ, 

ʤʝʜʠʯʥʠʭ ʽ ʽʥʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ [591].  

ʂʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷè ʧʝʨʝʜʙʘʯʝʥʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ ʧʽʜ ʯʘʩ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ [592]: 

Å ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʱʦʜʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʧʽʜ ʯʘʩ ʾʭ ʟʙʠʨʘʥʥʷ, 

ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ ʯʠ ʟʘʭʦʨʦʥʝʥʥʷ (ʩʪ. 82); 

Å ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʚʝʜʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʦʙʣʽʢʫ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʦʧʝʨʘʮʽʷʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʘʙʦ ʥʝʧʦʜʘʥʥʷ ʟʚʽʪʥʦʩʪʽ ʱʦʜʦ ʫʪʚʦʨʝʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʩʪ. 82-1); 

Å ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʟ ʚʽʜʭʦʜʽʚ ʯʠ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʾ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʩʪ. 82-2); 

Å ʧʨʠʭʦʚʫʚʘʥʥʷ, ʧʝʨʝʢʨʫʯʝʥʥʷ ʘʙʦ ʚʽʜʤʦʚʘ ʚʽʜ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʟʘʧʠʪʘʤʠ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʽ ʟʚʝʨʥʝʥʥʷʤʠ ʛʨʦʤʘʜʷʥ ʪʘ ʾʭ ʦʙ'ʻʜʥʘʥʴ ʱʦʜʦ ʙʝʟʧʝʢʠ 

ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ (ʩʪ. 82-3); 
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Å ʟʤʽʰʫʚʘʥʥʷ ʯʠ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʷʢʠʭ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʻ 

ʪʝʭʥʦʣʦʛʽʷ, ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʦʟʚʦʣʫ (ʩʪ. 82-4) ;. 

Å ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʧʝʨʝʜʘʯʽ ʚʽʜʭʦʜʽʚ (ʩʪ. 82-5); 

Å ʧʦʨʫʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʚʠʣ ʽ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʦʢ ʽ 

ʚʠʨʦʙʥʠʮʪʚ ʽʟ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ (ʩʪ. 82-6). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʂʦʥʩʪʠʪʫʮʽʷ ʋʢʨʘʾʥʠ, ʂʦʜʝʢʩʠ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʜʨʘè, çʇʨʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷè,; ɿʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ ʚʽʜʭʦʜʠè, çʇʨʦ 

ʨʘʪʠʬʽʢʘʮʽʶ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʽ ʾʭʥʽʤʠ 

ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ, ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠè, çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘè, çʇʨʦ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷè, çʇʨʦ ʩʪʨʘʪʝʛʽʯʥʫ ʝʢʦʣʦʛʽʯʥʫ 

ʦʮʽʥʢʫè. çʇʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷè. 

çʇʨʦ ʤʝʪʘʣʦʙʨʫʭʪè, çʇʨʦ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠè, çʇʨʦ ʙʣʘʛʦʫʩʪʨʽʡ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚè, çʇʨʦ ʚʝʪʝʨʠʥʘʨʥʫ ʤʝʜʠʮʠʥʫè, çʇʨʦ ʣʽʮʝʥʟʫʚʘʥʥʷ ʚʠʜʽʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè. çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè, çʇʨʦ ʧʦʙʽʯʥʽ 

ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè, çʇʨʦ 

ʚʠʣʫʯʝʥʥʷ ʟ ʦʙʽʛʫ, ʧʝʨʝʨʦʙʢʫ, ʫʪʠʣʽʟʘʮʽʶ, ʟʥʠʱʝʥʥʷ ʘʙʦ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʷʢʽʩʥʦʾ ʪʘ ʥʝʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾè; ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜ 08.11.2017  ̄820 çʇʨʦ ʩʭʚʘʣʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ 

ʚ ʋʢʨʘʾʥʽ ʜʦ 2030 ʨʦʢʫè ʩʢʣʘʜʘʶʪʴ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʧʨʦ ʚʽʜʭʦʜʠ ʪʘ 

ʨʝʛʫʣʶʶʪʴ ʧʠʪʘʥʥʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʡ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʚʽʜ ʾʭ ʤʦʞʣʠʚʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. 

ʋʢʨʘʾʥʩʴʢʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʢʦʥʮʝʧʮʽʷ ʚ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 

ʤʘʻ ʥʘ ʤʝʪʽ ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʽʩʥʫʶʯʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʽʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʥʦʨʤʘʤʠ. ɯʟ 

ʮʽʻʶ ʤʝʪʦʶ ʚʩʽ ʧʨʦʝʢʪʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʨʦʭʦʜʷʪʴ ʚʝʨʠʬʽʢʘʮʽʶ ʚ 

ʄʽʥʽʩʪʝʨʩʪʚʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʨʝʜʤʝʪ 

ʩʫʤʽʩʥʦʩʪʽ ʽʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ [593]. 

ɸʜʘʧʪʘʮʽʶ ʫʢʨʘʾʥʩʴʢʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʫ 

ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʟʜʽʡʩʥʶʻ ʋʢʨʘʾʥʩʴʢʦ-ɭʚʨʦʧʝʡʩʴʢʠʡ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʠʡ ʮʝʥʪʨ ʟ ʧʠʪʘʥʴ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʋ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʚʝʨʜʽ ʚʽʜʭʦʜʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʪʚʝʨʜʽ ʤʫʥʽʮʠʧʘʣʴʥʽ ʚʽʜʭʦʜʠ. ɼʦ ʪʚʝʨʜʠʭ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 

ʚʽʜʥʦʩʷʪʴ ʚʽʜʭʦʜʠ ʷʢ ʞʠʪʣʦʚʦʛʦ ʩʝʢʪʦʨʫ, ʪʘʢ ʽ ʚʽʜʭʦʜʠ ʦʬʽʩʽʚ, ʟʘʢʣʘʜʽʚ 
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ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʣʽʢʘʨʝʥʴ ʪʦʱʦ. ʉʧʽʣʴʥʦʶ ʨʠʩʦʶ 

ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʪʝ, ʱʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʠʤʠ ʟʜʽʡʩʥʶʻ ʤʽʩʴʢʘ ʚʣʘʜʘ. 

ʅʘʪʦʤʽʩʪʴ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚʠʟʥʘʯʝʥʥʷ 

çʤʫʥʽʮʠʧʘʣʴʥʽ ʚʽʜʭʦʜʠè ʚʽʜʩʫʪʥʻ, ʘ ʧʦʰʠʨʝʥʦ ʧʦʥʷʪʪʷ çʢʦʤʫʥʘʣʴʥʽ ʚʽʜʭʦʜʠè ʘʙʦ 

çʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠè [594,595]. 

ʆʩʥʦʚʥʘ ʢʦʥʮʝʧʮʽʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʚ ʋʢʨʘʾʥʽ ï ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʧʦʣʽʛʦʥʘʭ ʽ ʟʚʘʣʠʱʘʭ. ʆʜʥʘʢ 

ʧʽʜʧʠʩʘʥʘ ʚ 2014 ʨʦʮʽ ʋʛʦʜʘ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʾʭ 

ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʤʘʛʘʻ ʚʽʜ ʋʢʨʘʾʥʠ ʥʝʛʘʡʥʠʭ ʽ ʨʽʰʫʯʠʭ 

ʢʨʦʢʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʩʬʝʨʽ [480,596]. 

ʇʨʦʪʝ ʧʨʦʙʣʝʤʘ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦʶ ʤʘʩʰʪʘʙʥʽʩʪʶ: 

ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚ 2018 ʨʦʮʽ ʧʝʨʝʨʦʙʣʝʥʦ ʪʘ ʫʪʠʣʽʟʦʚʘʥʦ ʙʣʠʟʴʢʦ 

5,84% ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʟ ʥʠʭ - 2,6% ʩʧʘʣʝʥʦ, ʪʽʣʴʢʠ 3,2% ʧʝʨʝʨʦʙʣʝʥʦ, ʘ 

ʨʝʰʪʘ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʧʦʪʨʘʧʠʣʦ ʥʘ ʟʚʘʣʠʱʘ [1]. 

ʋ 2017 ʨʦʮʽ ʂʘʙʤʽʥʦʤ ʋʢʨʘʾʥʠ ʩʭʚʘʣʝʥʦ çʅʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ ʜʦ 2030 ʨʦʢʫè ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʘʩʪʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʧʽʜʧʠʩʘʥʦʶ ʋʛʦʜʦʶ ʟ ɭʉ (ʪʘʙʣ. 8.1) [4]. 

ʉʪʨʘʪʝʛʽʷ ʚʠʟʥʘʯʘʻ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ 

ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʧʽʜʭʦʜʠ ʫ ʩʬʝʨʽ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʈʘʤʢʦʚʦʾ ɼʠʨʝʢʪʠʚʠ  ̄

2008/98/ɭʉ çʇʨʦ ʚʽʜʭʦʜʠ ʪʘ ʩʢʘʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʜʠʨʝʢʪʠʚè; ɼʠʨʝʢʪʠʚʠ  ̄

1999/31/ɭʉ ʚʽʜ 26 ʢʚʽʪʥʷ 1999 ʨʦʢʫ çʇʨʦ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚè; ɼʠʨʝʢʪʠʚʠ  ̄

2006/21/ɭʉ çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʷʢʦʶ 

ʚʥʦʩʷʪʴʩʷ ʟʤʽʥʠ ʜʦ ɼʠʨʝʢʪʠʚʠ 2004/35/ɭʉè; ɼʠʨʝʢʪʠʚʠ 94/62/ɭʉ çʇʨʦ ʫʧʘʢʦʚʢʫ 

ʪʘ ʚʽʜʭʦʜʠ ʫʧʘʢʦʚʢʠè; ɼʠʨʝʢʪʠʚʠ 2012/19/ɭʉ çʇʨʦ ʚʽʜʭʦʜʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ɺɽɽʆ)è; ɼʠʨʝʢʪʠʚʠ 2006/66/ɭC çʇʨʦ ʙʘʪʘʨʝʡʢʠ ʽ 

ʘʢʫʤʫʣʷʪʦʨʠ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʙʘʪʘʨʝʡʢʠ ʽ ʘʢʫʤʫʣʷʪʦʨʠè [480,494,495]. 

ʆʪʞʝ, ʉʪʨʘʪʝʛʽʷ ʚʠʟʥʘʯʘʻ ʙʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ 

ʧʦʪʦʢʘʤʠ ʚʽʜʭʦʜʽʚ: ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ; ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ; ʙʫʜʽʚʝʣʴʥʽ ʚʽʜʭʦʜʠ; 

ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ; ʚʽʜʭʦʜʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʦʢʨʝʤʽ ʛʨʫʧʠ ʚʽʜʭʦʜʽʚ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʭʦʜʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜʧʨʘʮʴʦʚʘʥʽ 

ʙʘʪʘʨʝʡʢʠ ʪʘ ʘʢʫʤʫʣʷʪʦʨʠ; ʚʽʜʭʦʜʠ ʫʧʘʢʦʚʢʠ, ʤʝʜʠʯʥʽ ʚʽʜʭʦʜʠ. 
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ʊʘʙʣʠʮʷ 8.1 

ʎʽʣʴʦʚʽ ʧʦʢʘʟʥʠʢʠ ʨʝʘʣʽʟʘʮʽʾ çʅʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 
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ʎʽʣʴʦʚʝ ʟʥʘʯʝʥʥʷ ʟʘ 

ʨʦʢʘʤʠ 

2017-
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2023 
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2030 

ɿʘʧʦʙʽʛʘʥʥʷ 

ʫʪʚʦʨʝʥʥʶ 

ʚʽʜʭʦʜʽʚ 

ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʮʝʥʪʨʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ 

ʯʠʩʪʠʭ ʚʠʨʦʙʥʠʮʪʚ (ʪʝʭʥʦʣʦʛʽʡ) ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʦʙʩʷʛʽʚ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʦʜʠʥʠʮʽ 
 

5 10 20 

ʧʨʠʡʥʷʪʪʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʧʨʦ 

ʚʚʝʜʝʥʥʷ ʝʢʦʜʠʟʘʡʥʫ ʪʦʚʘʨʽʚ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ, 

ʷʢʽ ʙʫʜʫʪʴ ʜʦʚʰʝ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʽ ʙʫʜʫʪʴ ʙʽʣʴʰ 

ʧʨʠʩʪʦʩʦʚʘʥʠʤʠ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʙʦ ʫʪʠʣʽʟʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʰʣʷʭʦʤ ʧʝʨʝʨʦʙʢʠ, 

ʦʜʠʥʠʮʽ  

 
2 5 10 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʚʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ, % 

90 85 80 70 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ 

ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʨʦʟʜʽʣʴʥʦʛʦ 

ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ, ʦʜ. 

575 800 2500 5000 

ʫʪʚʦʨʝʥʥʷ ʮʝʥʪʨʽʚ ʧʦ ʟʙʦʨʫ ʚʽʜʭʦʜʽʚ ʜʣʷ ʾʭ 

ʨʝʤʦʥʪʫ ʟ ʤʝʪʦʶ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʭʦʜʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ), ʦʜ. 

 
25 100 250 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʊʇɺ, ʷʢʽ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, % 
5 7 8 10 

ʇʝʨʝʨʦʙʢʘ 

ʚʽʜʭʦʜʽʚ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʟ ʧʝʨʝʨʦʙʢʠ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʦʜ. 
65 100 250 800 

ʩʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʟ ʢʦʤʧʦʩʪʫʚʘʥʥʷ 

ʙʽʦʚʽʜʭʦʜʽʚ, ʦʜ. 
20 70 150 500 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʘʧʨʘʚʣʷʶʪʴʩʷ 

ʥʘ ʧʝʨʝʨʦʙʢʫ, % 
3,04 5 15 50 

ɯʥʰʽ ʚʠʜʠ 

ʫʪʠʣʽʟʘʮʽʾ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ 

ʦʜʝʨʞʘʥʥʷ 

ʝʥʝʨʛʽʾ 

ʙʫʜʽʚʥʠʮʪʚʦ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʧʦ 

ʪʝʨʤʽʯʥʦʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʦʜ. 
1 3 15 20 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʊʇɺ, ʷʢʽ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʪʝʨʤʽʯʥʫ ʫʪʠʣʽʟʘʮʽʶ, % 
2,37 5 7 10 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʪʝʨʤʽʯʥʫ ʫʪʠʣʽʟʘʮʽʶ, ʤʣʥ. ʪ. 
1 1,5 2 3 

ɺʠʜʘʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʩʮʴ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 

1999/31/ɭʉ), ʦʜ. 

6000 5000 1000 300 

ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʟʘʭʦʨʦʥʝʥʥʷ 

ʚʜ̔ʭʦʜʽʚ, % 
50 45 40 35 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʟʘʭʦʨʦʥʝʥʥʷ ʊʇɺ, % 95 80 50 30 

ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʦʣʽʛʦʥʽʚ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 

1999/31/ɭʉ), ʦʜ. 
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ʉʪʦʩʦʚʥʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʟʥʘʯʝʥʠʤʠ ʛʨʫʧʘʤʠ ʚʽʜʭʦʜʽʚ ʧʨʦʧʦʥʫʶʪʴʩʷ 

ʢʦʤʧʣʝʢʩʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʇʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʉʪʨʘʪʝʛʽʾ ʟʘ ʫʯʘʩʪʶ ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ 

ʨʦʟʨʦʙʣʝʥʦ ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʣʘʥ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʥʢʨʝʪʥʽ 

ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʽ, ʽʥʩʪʠʪʫʮʽʡʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ, ʨʝʛʫʣʷʪʦʨʥʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ; ʢʦʣʦ ʫʯʘʩʥʠʢʽʚ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʾʭ ʨʝʘʣʽʟʘʮʽʶ; 

ʚʩʪʘʥʦʚʣʶʻ ʪʝʨʤʽʥʠ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʉʪʨʘʪʝʛʽʻʶ, ʜʞʝʨʝʣʘ ʪʘ 

ʦʙʩʷʛʠ ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʚʠʟʥʘʯʘʻ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ [596]. 

ɿʘʭʦʜʠ ʉʪʨʘʪʝʛʽʾ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʟʘʛʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʬʝʨʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚ ʮʽʣʦʤʫ, ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʬʝʨʠ 

ʫʧʨʘʚʣʽʥʥʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʠʜʘʤʠ ʚʽʜʭʦʜʽʚ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʣʘʥ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʈʝʛʽʦʥʘʣʴʥʠʭ ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ï ʫʩʽ ʮʽ ʜʦʢʫʤʝʥʪʠ ʩʭʚʘʣʝʥʦ 

ʋʨʷʜʦʤ ʪʘ ʄʽʥʝʥʝʨʛʦʜʦʚʢʽʣʣʷʤ. 

ʆʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʮʽʣʴʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʉʪʨʘʪʝʛʽʾ ʪʘ ʇʣʘʥʽʚ ʟ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʨʝʮʠʢʣʽʥʛʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ 

ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. 

ɿʦʢʨʝʤʘ, ʜʣʷ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʚʠʢʦʥʘʥʥʷ 

ʪʘʢʠʭ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ [596]: 

- ʜʦ 2025 ʨʦʢʫ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ 

ʨʝʮʠʢʣʽʥʛ ʥʝ ʤʝʥʰʝ, ʥʽʞ 15 % ʚʽʜ ʚʘʛʠ; 

- ʜʦ 2030 ʨʦʢʫ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ 

ʨʝʮʠʢʣʽʥʛ ʥʝ ʤʝʥʰʝ, ʥʽʞ 20 % ʚʽʜ ʚʘʛʠ; 

- ʜʦ 2035 ʨʦʢʫ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ 

ʨʝʮʠʢʣʽʥʛ ʥʝ ʤʝʥʰʝ, ʥʽʞ 25% ʚʽʜ ʚʘʛʠ; 

- ʜʦ 2040 ʨʦʢʫ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ 

ʨʝʮʠʢʣʽʥʛ ʥʝ ʤʝʥʰʝ ,ʥʽʞ 35% ʚʽʜ ʚʘʛʠ. 

ʇʘʨʘʣʝʣʴʥʦ ʡʜʝ ʨʦʙʦʪʘ ʥʘʜ ʩʝʢʪʦʨʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʚʽʜʭʦʜʠ. ɸʜʞʝ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʟ ɭʉ ʋʢʨʘʾʥʘ ʚʧʨʦʚʘʜʞʫʻ ɼʠʨʝʢʪʠʚʠ ɭʉ ʫ 

ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʫ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʧʝʨʝʭʦʜʫ ʜʦ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʾ ʽʻʨʘʨʭʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʈɺɺ, ʘ ʪʘʢʦʞ 
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ʩʪʚʦʨʝʥʥʶ ʜʽʻʚʦʾ ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷʤ ʚʽʜʭʦʜʘʤʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʷʭ [597]. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʧʦʜʘʥʦ 

ʥʘ ʨʦʟʛʣʷʜ ʧôʷʪʴ ʢʣʶʯʦʚʠʭ ʟʘʢʦʥʦʧʨʦʝʢʪʽʚ: 

ʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ  ̄2207-1 ʚʽʜ 16.10.2019 (ʥʘ 10.05.2020 ʨʦʢʫ, ʥʘ 

ʝʪʘʧʽ ʧʦʛʦʜʞʝʥʥʷ ʟ ʎʆɺɺ)  [598]; 

ʇʨʦ ʚʽʜʭʦʜʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ  ̄ 2350 ʚʽʜ 

30.10.2019 (ʥʘ 10.05.2020 ʨʦʢʫ, ʥʘ ʝʪʘʧʽ ʜʦʦʧʨʘʮʶʚʘʥʥʷ) [599]; 

ʇʨʦ ʙʘʪʘʨʝʡʢʠ ʪʘ ʘʢʫʤʫʣʷʪʦʨʠ (ʥʘ 18.03.2020 ʨʦʢʫ, ʥʘ ʝʪʘʧʽ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ) [600]; 

ʇʨʦ ʫʧʘʢʦʚʢʫ ʪʘ ʚʽʜʭʦʜʠ ʫʧʘʢʦʚʢʠ ʚʽʜ 03.02.200 (ʥʘ 10.08.2020 ʨʦʢʫ, ʧʦʻʢʪ 

ʥʘ ʩʘʜʽʾ ʛʨʦʤʘʜʩʴʢʝ ʦʙʛʦʚʦʨʝʥʥʷ, ʝʣʝʢʪʨʦʥʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ ʛʦʨʦʤʘʜʩʴʢʽʩʪʶ) [601]; 

ʇʨʦ ʚʽʜʭʦʜʠ 2207-2 ʚ̔ʜ 17.10.2019 (ʥʘ 13.05.2020 ʨʦʢʫ ʟʘʢʦʥʦʧʨʦʝʢʪ 

ʟʘʩʣʫʭʘʥʦ,  ʚʠʩʥʦʚʢʦʤ ʚʘʽʜ 05.02.2020 ʂʦʤʽʪʝʪʫ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ 

ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʘʢʦʥʦʧʨʦʝʢʪʫ ʚʠʤʦʛʘʤ ɭʉ) [602]. 

ʉʧʽʣʴʥʝ ʚ ʫʩʽʭ ʧʦʜʘʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʜʦʢʫʤʝʥʪʘʭ - ʚʠʨʦʙʥʠʢʽʚ ʯʝʢʘʻ 

ʮʽʣʢʦʚʠʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʩʧʦʞʠʚʘʥʥʷ  ʧʨʦʜʫʢʮʽʾ. ʉʠʩʪʝʤʘ ʨʦʟʰʠʨʝʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʢʘ 

ʧʦʰʠʨʶʚʘʪʠʤʝʪʴʩʷ ʱʦʜʦ ʪʘʢʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ: ʧʘʢʫʚʘʥʥʷ, ʝʣʝʢʪʨʠʯʥʝ ʪʘ 

ʝʣʝʢʪʨʦʥʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʙʘʪʘʨʝʡʢʠ, ʙʘʪʘʨʝʾ ʪʘ ʘʢʫʤʫʣʷʪʦʨʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, 

ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʠʭ ʟʘʢʽʥʯʠʚʩʷ, ʦʣʠʚʠ, ʰʠʥʠ ʪʦʱʦ. 

ʋʩʽ ʪʝʢʩʪʠ ʟʘʢʦʥʦʧʨʦʝʢʪʽʚ ʧʨʦʡʰʣʠ ʩʦʪʥʽ ʢʽʣ ʦʙʛʦʚʦʨʝʥʴ ʪʘ ʝʢʩʧʝʨʪʥʠʭ 

ʨʝʜʘʢʮʽʡ ʦʜʥʘ ʽʟ ʚʝʨʩʽʡ ʨʘʤʢʦʚʦʛʦ ʟʘʢʦʥʫ çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠè ʙʫʣʘ 

ʩʭʚʘʣʝʥʘ ʧʦʧʝʨʝʜʥʽʤ ʫʨʷʜʦʤ ʽ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ ɺʈʋ. ɸʣʝ ʜʦ ʪʝʢʩʪʫ ʟʘʣʠʰʘʣʠʩʷ 

ʟʘʫʚʘʞʝʥʥʷ ʷʢ ʚ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʩʧʝʨʪʥʦʾ ʩʧʽʣʴʥʦʪʠ, ʪʘʢ ʽ ʚ ʝʢʩʧʝʨʪʽʚ ɭʉ, ʷʢʽ 

ʦʧʽʢʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʥʘʰʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʘʚʫ ɭʉ [598]. 

ɿʘʢʦʥʦʧʨʦʝʢʪ  ̄ 2207-1 çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠè ʤʽʩʪʠʪʴ ʥʠʟʢʫ 

ʙʝʟʘʧʝʣʷʮʽʡʥʠʭ ʧʦʣʦʞʝʥʴ, ʷʢʽ ʩʣʽʜ ʟʘʣʠʰʘʪʠ ʙʝʟ ʟʤʽʥ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʥ 

ʚʽʜʧʦʚʽʜʘʚ ʧʨʘʚʫ ɭʉ ʪʘ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ:  

- ʽʻʨʘʨʭʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ; 
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- ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʠʤʠ ʪʘ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ; 

- ʨʦʟʰʠʨʝʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʧʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ; 

- ʨʝʬʦʨʤʫʚʘʥʥʷ ʜʦʟʚʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʧʨʘʚʠʣʘʤʠ; 

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ [598]. 

ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʨʦʟʰʠʨʝʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ ï ʮʝ ʩʪʚʦʨʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʦʨʦʛʦʾ ʪʘ ʤʘʩʰʪʘʙʥʦʾ ʨʝʬʦʨʤʠ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʤʘʻ ʧʝʨʝʡʪʠ ʚʽʜ ʤʦʜʝʣʽ ʪʦʪʘʣʴʥʦʛʦ 

ʟʘʭʦʨʦʥʝʥʥʷ ʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʮʠʢʣʽʥʛʫ ʚʽʜʭʦʜʽʚ. 

ɯʻʨʘʨʭʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ï ʮʝ ʻʜʠʥʠʡ ʜʽʻʚʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʤʠ ʙʫʜʝʤʦ ʥʝʭʪʫʚʘʪʠ ʦʜʥʠʤ ʽʟ ʝʪʘʧʽʚ 

ʽʻʨʘʨʭʽʾ, ʤʦʞʝʤʦ ʟʽʪʢʥʫʪʠʩʷ ʽʟ ʧʨʦʙʣʝʤʘʤʠ ʢʨʘʾʥ, ʷʢʽ ʩʧʘʣʶʶʪʴ ʫʩʝ ʩʤʽʪʪʷ 

(ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʽ ʟʘʚʦʜʠ ʧʦʩʪʽʡʥʦ ʧʦʪʨʝʙʫʶʪʴ ʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʽ ʧʨʦʚʦʢʫʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʩʤʽʪʪʷ ʪʘ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷ). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɯʻʨʘʨʭʽʾ ʫʩʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʧʠʩʘʥʥʷ ʚʽʜʭʦʜʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʝʢʦʣʦʛʘ [604]. ʇʨʦʮʝʜʫʨʘ 

ʩʧʠʩʘʥʥʷ ʚʢʣʶʯʘʻ 5 ʦʙʦʚôʷʟʢʦʚʠʭ ʽ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ ʦʮʽʥʢʠ: 

1 ʝʪʘʧ ï ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ. ʉʣʽʜ ʟʨʦʙʠʪʠ ʚʩʝ ʥʝʦʙʭʽʜʥʝ, ʱʦʙ 

ʧʽʜ ʯʘʩ ʩʧʠʩʘʥʥʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʫʪʚʦʨʶʚʘʣʦʩʷ ʙʫʜʴ-ʱʦ, ʪʽʣʴʢʠ 

ʥʝ ʚʽʜʭʦʜʠ (ʥʘʧʨʠʢʣʘʜ ï ʚʞʠʚʘʥʠʡ ʪʦʚʘʨ ʨʝʘʣʽʟʫʶʪʴ ʟʽ ʟʥʠʞʢʦʶ); 

2 ʝʪʘʧ ï ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʟʘʣʫʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʧʠʩʘʥʥʷ 

ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʩʠʨʦʚʠʥʫ, ʤʘʪʝʨʽʘʣʠ, ʟʘʧʯʘʩʪʠʥʠ ʪʦʱʦ; 

3 ʝʪʘʧ ï ʨʝʮʠʢʣʽʥʛ (ʧʝʨʝʨʦʙʢʘ). ʇʦʰʫʢ ʩʧʦʩʦʙʽʚ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʩʧʠʩʘʥʠʭ ʚʽʜʭʦʜʽʚ ʽʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʙʫʪʢʫ; 

4 ʝʪʘʧ ï ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ. ʇʦʰʫʢ ʩʧʦʩʦʙʽʚ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʽʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʙʫʪʢʫ. 

5 ʝʪʘʧ ï ʚʠʜʘʣʝʥʥʷ (ʟʘʭʦʨʦʥʝʥʥʷ ʥʘ ʟʚʘʣʠʱʽ). 
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8.2 ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʬʝʨʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʪʚʝʨʜʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʦʣʽʤʝʨʠ, ʚ ɭʉ  

 

 

ʋ ɭʉ ʧʦʚʦʜʞʝʥʥʷ ʽʟ ʚʽʜʭʦʜʘʤʠ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʨʷʜʦʤ ʟʘʢʦʥʦʜʘʚʯʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

Å ʧʨʦʛʨʘʤʥʽ (Action Programmes - ʧʨʦʛʨʘʤʠ ʜʽʡ) ī ʤʘʶʪʴ ʨʘʤʢʦʚʠʡ 

ʭʘʨʘʢʪʝʨ, ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʮʽʣʽ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʘʣʫʟʽ ʜʣʷ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʉ ʥʘ 

ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʫ ʽ / ʘʙʦ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʧʝʨʩʧʝʢʪʠʚʫ (ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜ 3 ʜʦ 5 

ʨʦʢʽʚ, ʤʦʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ ʧʝʨʽʦʜ ʽ ʜʦ 10 ʨʦʢʽʚ); 

Å ʥʦʨʤʘʪʠʚʥʽ (ʜʦʛʦʚʦʨʠ, ʜʠʨʝʢʪʠʚʠ, ʧʨʘʚʠʣʘ, ʥʦʨʤʘʪʠʚʠ) ī ʷʢ ʧʨʘʚʠʣʦ, 

ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ. ɺʦʥʠ ʤʦʞʫʪʴ ʥʦʩʠʪʠ ʷʢ 

ʨʘʤʢʦʚʠʡ ʭʘʨʘʢʪʝʨ (ʈʘʤʢʦʚʘ ɼʠʨʝʢʪʠʚʘ çʇʨʦ ʚʽʜʭʦʜʠè), ʪʘʢ ʽ ʩʪʦʩʫʚʘʪʠʩʷ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ (ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤ 

ʚʠʢʠʜʽʚ ʚʽʜ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʠʭ ʟʘʚʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʢʽʥʮʝʚʦʾ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ 

ʥʘ ʧʦʣʽʛʦʥʘʭ ʪʘ ʽʥʰʝ) [418]. 

ʇʨʽʦʨʠʪʝʪʥʦʶ ʮʽʣʣʶ çEurope 2020 strategyè ʻ çResource efficient Europeè, 

ʪʦʙʪʦ ʨʝʩʫʨʩʦʝʬʝʢʪʠʚʥʽʩʪʴ ɭʚʨʦʧʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʣʽʜ 

ʚʽʜʦʢʨʝʤʠʪʠ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʙʽʣʴʰʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʩʝʢʪʦʨ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ [605]. 

ʆʩʥʦʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ɭʉ ʧʽʜ ʯʘʩ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʻ ʈʘʤʢʦʚʘ 

ɼʠʨʝʢʪʠʚʘ 2008/98/ɭʉ çʇʨʦ ʚʽʜʭʦʜʠè [418]. ɼʠʨʝʢʪʠʚʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʨʦʥʶʚʘʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ ʟʘʚʜʷʢʠ ʾʭ 

ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʘ ʧʝʨʝʨʦʙʣʝʥʥʶ. ɼʠʨʝʢʪʠʚʘ ʚʩʪʘʥʦʚʣʶʻ ʬʽʥʘʥʩʦʚʽ 

ʩʪʠʤʫʣʶʶʯʽ ʤʝʭʘʥʽʟʤʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʟʦʙʦʚôʷʟʫʻ 

ʫʪʚʦʨʶʚʘʯʘ ʚʽʜʭʦʜʽʚ ʧʣʘʪʠʪʠ ʟʘ ʰʢʦʜʫ, ʩʧʨʠʯʠʥʝʥʫ ʜʦʚʢʽʣʣʶ ʪʘ ʟʜʦʨʦʚôʶ ʣʶʜʝʡ. 

ʇʨʝʜʤʝʪ ʪʘ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʠʨʝʢʪʠʚʠ. ɼʠʨʝʢʪʠʚʘ ʟʘʧʨʦʚʘʜʞʫʻ ʟʘʭʦʜʠ 

ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʰʣʷʭʦʤ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʠʨʦʙʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʘ ʪʘʢʦʞ 

ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ɿʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ɼʠʨʝʢʪʠʚʠ ʚʠʢʣʶʯʘʶʪʴʩʷ ʫ ʤʝʞʘʭ, ʫ ʷʢʠʭ ʚʦʥʠ 

ʦʭʦʧʣʝʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ,: 

ï ʩʪʽʯʥʽ ʚʦʜʠ; 

ï ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʚʘʨʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʝʨʝʨʦʙʣʝʥʽ 

ʧʨʦʜʫʢʪʠ, ʟʘʟʥʘʯʝʥʽ ʫ ʈʝʛʣʘʤʝʥʪʽ (ɭʉ) ̄ 1774/2002 [605], ʟʘ ʚʠʥʷʪʢʦʤ ʪʠʭ, ʷʢʽ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ, ʧʦʭʦʚʘʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʙʽʦʛʘʟʫ ʯʠ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʨʦʩʣʠʥ; 

ï ʪʫʰʽ ʪʚʘʨʠʥ, ʷʢʽ ʧʦʤʝʨʣʠ ʥʝ ʰʣʷʭʦʤ ʟʘʙʦʶ, ʚʢʣʶʯʘʶʯʠ ʪʚʘʨʠʥ, ʚʙʠʪʠʭ 

ʜʣʷ ʟʫʧʠʥʝʥʥʷ ʝʧʽʟʦʦʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʽ ʟ ʷʢʠʤʠ ʩʣʽʜ ʧʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʈʝʛʣʘʤʝʥʪʫ (ɭʉ)  ̄1774/2002 [605]; 

ï ʚʽʜʭʦʜʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʽʜʢʠ, ʚʠʜʦʙʫʪʢʫ, ʦʙʨʦʙʢʠ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʙʦʪʠ ʢʘʤʝʥʦʣʦʤʝʥʴ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʫ 

ɼʠʨʝʢʪʠʚʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ 2006/21/ɭC ʚʽʜ 15 ʙʝʨʝʟʥʷ 2006 

ʨʦʢʫ çʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽè [606]. 

ɼʠʨʝʢʪʠʚʘ 2008/98/ɭʉ çʇʨʦ ʚʽʜʭʦʜʠè ʧʝʨʝʜʙʘʯʘʻ: 

ï ʘʢʮʝʥʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ, 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʟʘʤʽʱʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʚʠʜʦʙʫʚʘʥʥʷ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ) ï ʚʪʦʨʠʥʥʠʤʠ; 

ï ʚʚʝʜʝʥʥʷ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʽ ʨʝʘʣʽʟʘʮʽʶ ʧôʷʪʠʩʪʫʧʝʥʝʚʦʾ ʽʻʨʘʨʭʽʾ ʚʽʜʭʦʜʽʚ, 

ʢʘʪʝʛʦʨʽʾ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʢʨʠʪʝʨʽʾʚ ʢʽʥʮʷ ʩʪʘʪʫʩʫ ʚʽʜʭʦʜʽʚ; 

ï ʨʝʛʣʘʤʝʥʪʘʮʽʶ ʚʽʜʥʝʩʝʥʥʷ ʚʽʜʭʦʜʽʚ ʜʦ ʢʘʪʝʛʦʨʽʾ ʥʝʙʝʟʧʝʯʥʠʭ, 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʠʩʢʫ ʚʽʜʭʦʜʽʚ (List of waste), ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ; 

ï ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʰʠʨʝʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʨʦʙʥʠʢʘ; 

ï ʧʣʘʥʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʫʪʚʦʨʝʥʥʶ; 

ï ʚʝʜʝʥʥʷ ʧʫʙʣʽʯʥʠʭ ʨʝʻʩʪʨʽʚ ʩʫʙôʻʢʪʽʚ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ [418]. 

ʎʷ ɼʠʨʝʢʪʠʚʘ [418] ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʯʽʪʢʦʾ ʽʻʨʘʨʭʽʾ 

ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ (ʨʠʩ. 8.1): ʟʘʧʦʙʽʛʘʥʥʷ; ʧʽʜʛʦʪʦʚʢʘ ʜʦ 

ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; ʧʝʨʝʨʦʙʢʘ; ʽʥʰʠʡ ʪʠʧ ʫʪʠʣʽʟʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ , ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʥʝʨʛʽʾ; ʣʽʢʚʽʜʘʮʽʷ (ʚʠʜʘʣʝʥʥʷ ʥʘ ʟʚʘʣʠʱʘ). 

ɿʘʭʦʜʠ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʨʦʟʽʨʚʘʪʠ ʟʚôʷʟʦʢ 

ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʊʘʢʠʤʠ ʟʘʭʦʜʘʤʠ ʻ 

ʝʢʦʥʦʤʽʯʥʽ ʩʪʠʤʫʣʠ (ʧʽʣʴʛʠ, ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʘ ʽʥ.), ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʥʽʭ ʢʘʤʧʘʥʽʡ. 
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ʈʠʩʫʥʦʢ 8.1 - ɯ̒ ʨʘʨʭʽʾ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʟʛʽʜʥʦ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ 2008/98/ɭʉ [418]. 
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ʉʝʥʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʘʭʦʜʘʭ, ʷʢʽ 

ʧʨʦʜʦʚʞʫʶʪʴ ʞʠʪʪʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʝʯʝʡ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʫ ʨʽʯ 

ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʧʽʩʣʷ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʇʝʨʝʨʦʙʢʘ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʩʠʨʦʚʠʥʫ, ʟʤʝʥʰʫʚʘʪʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʷʢ ʰʣʷʭʦʤ ʝʢʦʥʦʤʽʾ ʩʠʨʦʚʠʥʠ, ʪʘʢ ʽ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʟʘʭʦʨʦʥʶʶʪʴ ʥʘ ʟʚʘʣʠʱʘʭ. 

ʗʢʱʦ ʧʝʨʝʨʦʙʢʘ ʽ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʻ ʥʝʜʦʮʽʣʴʥʠʤʠ ʟ ʪʝʭʥʽʯʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʠʯʠʥ, ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʚʘʨʪʦ ʫʪʠʣʽʟʫʚʘʪʠ ʩʤʽʪʪʷ (ʚ ʪ.ʯ. ʰʣʷʭʦʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʥʝʨʛʽʾ).  

ɼʠʨʝʢʪʠʚʘ ʚʠʤʘʛʘʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʣʘʪʝʞʽ ʟʘ ʫʪʠʣʽʟʘʮʽʶ ʚʽʜʭʦʜʽʚ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʘʣʴʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʪʘ ʧʦʚʦʜʞʝʥʥʷʤ ʟ ʚʽʜʭʦʜʘʤʠ. ɯʥʰʦʶ ʚʠʤʦʛʦʶ ɼʠʨʝʢʪʠʚʠ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʫ çʟʘʙʨʫʜʥʶʚʘʯ ʧʣʘʪʠʪʴè, ʱʦ ʟʦʙʦʚôʷʟʫʻ ʚʠʨʦʙʥʠʢʘ ʪʘ 

ʫʪʨʠʤʫʚʘʯʘ ʚʽʜʭʦʜʽʚ ʧʦʚʦʜʠʪʠʩʷ ʟ ʚʽʜʭʦʜʘʤʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʆʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʻ ʨʦʟʰʠʨʝʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ (ʈɺɺ). 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʨʦʙʥʠʢ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʝʨʝʨʦʙʢʫ ʪʘ ʫʪʠʣʽʟʘʮʽʶ ʩʚʦʻʾ 

ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʾʾ ʩʧʦʞʠʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʧʨʦʚʘʜʠʣʠ ʥʘ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ 

ʜʝʷʢʽ ʢʨʘʾʥʠ ʪʝʧʝʨʽʰʥʴʦʛʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ï ʅʽʤʝʯʯʠʥʘ, ʐʚʝʮʽʷ, ʌʨʘʥʮʽʷ. 

ɿʛʦʜʦʤ ʮʝʡ ʧʨʠʥʮʠʧ ʙʫʣʦ ʚʠʟʥʘʥʦ ʥʘʡʢʨʘʱʠʤ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʥʘ ʨʽʚʥʽ ɭʉ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ ʢʝʨʫʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʩʚʽʪʫ, ʡʦʛʦ ʚʧʨʦʚʘʜʞʫʶʪʴ 

ʪʘʢʦʞ ʢʨʘʾʥʠ ɸʟʽʾ ʪʘ ɸʬʨʠʢʠ. ʅʘ ʧʨʘʢʪʠʮʽ ʚʪʽʣʝʥʥʷʤ ʧʨʠʥʮʠʧʫ çʟʘʙʨʫʜʥʶʚʘʯ ï 

ʧʣʘʪʠʪʴè ʜʦʩʷʛʘʻʪʴʩʷ ʜʚʽ ʦʩʥʦʚʥʽ ʤʝʪʠ: ʧʝʨʰʘ ʧʦʣʷʛʘʻ ʫ ʟʙʽʣʴʰʝʥʥʽ ʩʪʘʚʢʠ ʟʙʦʨʫ 

ʟʘ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʨʦʙʣʝʥʦʾ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ; ʜʨʫʛʘ ï 

ʧʝʨʝʢʣʘʜʘʻ ʪʷʛʘʨ ʬʽʥʘʥʩʦʚʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟ ʛʨʦʤʘʜʷʥ ʪʘ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʥʘ ʚʠʨʦʙʥʠʢʘ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʪʠʤʫʣʶʻ ʝʢʦʣʦʛʽʟʘʮʽʶ ʚʠʨʦʙʽʚ ʟ 

ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʣʶʜʠʥʫ [418]. 

ɼʠʨʝʢʪʠʚʘ ʤʽʩʪʠʪʴ ʚʠʤʦʛʫ ʱʦʜʦ ʩʢʣʘʜʘʥʥʷ ʇʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ 

ʪʘ ʇʨʦʛʨʘʤ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ. ɺʽʜʦʤʦ, ʱʦ ʦʩʥʦʚʦʶ ʙʫʜʴ-ʷʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʻ ʷʢʽʩʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʢʦʪʨʝ ʤʘʻ ʙʫʪʠ ʚʩʝʦʭʦʧʣʶʶʯʠʤ ʪʘ ʧʦʜʽʣʷʪʠʩʴ 

ʥʘ ʨʽʚʥʽ: ʜʝʨʞʘʚʥʝ, ʨʝʛʽʦʥʘʣʴʥʝ ʽ ʤʽʩʮʝʚʝ. ʇʣʘʥʫʚʘʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʷʛʥʫʪʠ 

ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ 
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ʤʽʩʪʠʪʴ ʯʽʪʢʠʡ ʘʥʘʣʽʟ ʧʦʪʦʢʽʚ ʚʽʜʭʦʜʽʚ ʽ ʥʘʧʨʷʤʢʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ [418]. 

ɿʘʧʦʙʽʛʘʥʥʶ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʢʨʘʾʥʠ ɭʉ ʥʘʜʘʶʪʴ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʟ 

ʮʽʻʶ ʤʝʪʦʶ ʨʦʟʨʦʙʣʷʶʪʴ ʇʨʦʛʨʘʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ ʘʙʦ ʞ 

ʧʠʪʘʥʥʷ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ ʚʢʣʶʯʝʥʦ ʜʦ ʨʦʟʜʽʣʽʚ ʇʣʘʥʫ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. ʇʨʦʛʨʘʤʠ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʦʥʢʨʝʪʥʽ ʮʽʣʽ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ, ʤʽʩʪʷʪʴ ʦʧʠʩ 

ʩ̔ʥʫʶʯʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ, ʪʘ 

ʧʨʦʧʦʥʫʶʪʴ ʽʥʰʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘʭʦʜʠ, ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʢʨʠʪʝʨʽʾ 

ʜʣʷ ʟʘʭʦʜʽʚ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ, ʢʦʥʪʨʦʣʶʶʪʴ ʪʘ ʦʮʽʥʶʶʪʴ 

ʧʨʦʛʨʝʩ ʟʘʭʦʜʽʚ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʷʢʽʩʥʽ ʯʠ ʢʽʣʴʢʽʩʥʽ ʮʽʣʽ ʡ 

ʧʦʢʘʟʥʠʢʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʚʽʜʭʦʜʽʚ [418]. 

ɼʠʨʝʢʪʠʚʘ ʟʦʙʦʚôʷʟʫʻ ʚʞʠʚʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʽ ʟ ʮʽʻʶ ʤʝʪʦʶ ʟʘʧʨʦʚʘʜʞʫʻ ʨʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʜʣʷ ʪʘʢʠʭ 

ʢʘʪʝʛʦʨʽʡ ʚʽʜʭʦʜʽʚ ʷʢ ʧʘʧʽʨ, ʤʝʪʘʣ, ʧʣʘʩʪʠʢ ʪʘ ʩʢʣʦ [418]. 

ɼʠʨʝʢʪʠʚʘ ʚʩʪʘʥʦʚʣʶʻ ʨʷʜ ʥʘʡʙʣʠʞʯʠʭ ʮʽʣʝʡ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ 

ʫʪʚʦʨʝʥʥʷ ʪʘ ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ [418]: 

ï ʜʦ 2020 ʨʦʢʫ ï ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʧʨʠʥʘʡʤʥʽ ʪʘʢʠʭ ʷʢ ʧʘʧʽʨ, ʤʝʪʘʣ, ʧʣʘʩʪʠʢ ʪʘ ʩʢʣʦ ʟ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʪʘ, 

ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʟ ʽʥʰʠʭ ʜʞʝʨʝʣ, ʷʢʱʦ ʾʭ ʧʦʪʦʢʠ ʚʽʜʭʦʜʽʚ ʧʦʜʽʙʥʽ ʜʦ ʚʽʜʭʦʜʽʚ ʟ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ, ʤʘʻ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʱʦʥʘʡʤʝʥʰʝ ʜʦ 50 % ʟʘ ʚʘʛʦʶ; 

ï ʜʦ 2020 ʨʦʢʫ ï ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ ʪʘ 

ʽʥʰʠʭ ʚʠʜʽʚ ʫʪʠʣʽʟʘʮʽʾ ʤʘʪʝʨʽʘʣʫ, ʚʢʣʶʯʘʶʯʠ ʦʧʝʨʘʮʽʾ ʟʘʩʠʧʘʥʥʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʭʦʜʽʚ ʟʘʤʽʩʪʴ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʙʝʟʧʝʯʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʚʽʜʭʦʜʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʢʘʪʝʛʦʨʽʾ 17 05 04 ʚ 

ʩʧʠʩʢʫ ʚʽʜʭʦʜʽʚ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʽʣʴʰʝʥʘ ʱʦʥʘʡʤʝʥʰʝ ʜʦ 70 % ʟʘ ʚʘʛʦʶ. 

ɼʠʨʝʢʪʠʚʘ [418] ʟʘʧʨʦʚʘʜʞʫʻ ɭʜʠʥʫ ʚ ɭʉ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʽʜʭʦʜʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʥʝʙʝʟʧʝʯʥʠʭ. ʊʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʩʪʘʥʦʚʣʝʥʘ ʈʽʰʝʥʥʷʤʠ ʂʦʤʽʩʽʾ 

2000/532/ɭʉ ʚʽʜ 3 ʢʚʽʪʥʷ 2000 ʨʦʢʫ ʪʘ 2014/955/ɭʉ ʚʽʜ 18 ʛʨʫʜʥʷ 2014 ʨʦʢʫ ʧʨʦ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʨʽʰʝʥʥʷ 2000/532/ɭʉ ʧʨʦ ʧʝʨʝʣʽʢ ʚʽʜʭʦʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʠʨʝʢʪʠʚʠ 2008/98/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ [607]. 

ɼʠʨʝʢʪʠʚʘ [418] ʚʠʤʘʛʘʻ ʚʞʠʪʠ ʟʘʭʦʜʽʚ, ʱʦʙ ʚʠʨʦʙʥʠʮʪʚʦ, ʟʙʠʨʘʥʥʷ, 

ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 
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ʫʤʦʚʘʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ʊʘʢʦʞ ʤʘʻ ʙʫʪʠ 

ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʥʪʨʦʣʴ ʟʘ ʧʝʨʝʤʽʱʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʰʣʷʭʫ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʧʫʥʢʪʫ ʾʭ ʢʽʥʮʝʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʟʤʽʰʫʚʘʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʟ ʽʥʰʠʤʠ ʚʽʜʭʦʜʘʤʠ( ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ 

ʣʠʰʝ ʱʦʜʦ ʚʠʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʽʚ). ʇʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʪʠʤʯʘʩʦʚʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʫʧʘʢʦʚʫʶʪʴ ʪʘ ʤʘʨʢʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʯʠʥʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ. ʂʦʣʠ 

ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʜʝʨʞʘʚʠ-ʯʣʝʥʘ, ʚʦʥʠ ʧʦʚʠʥʥʽ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʤʽʩʪʠʪʠ ʜʘʥʽ, ʟʘʟʥʘʯʝʥʽ ʚ 

ɼʦʜʘʪʢʫ ɯɺ ʜʦ ʈʝʛʣʘʤʝʥʪʫ (ɭʉ)  ̄1013/2006 [608]. 

ʈʦʙʦʪʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʧʝʨʝʨʦʙʢʦʶ ʚʽʜʭʦʜʽʚ, ʤʦʞʣʠʚʘ ʣʠʰʝ 

ʥʘ ʧʽʜʩʪʘʚʽ ʜʦʟʚʦʣʫ, ʫ ʢʦʪʨʦʤʫ ʤʘʻ ʤʽʩʪʠʪʠʩʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʜ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʨʦʙʣʝʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʟʚʦʣʝʥʠʭ ʚʠʜʽʚ ʦʧʝʨʘʮʽʡ ï 

ʪʝʭʥʽʯʥʽ ʯʠ ʽʥʰʽ ʚʠʤʦʛʠ ʩʪʦʩʦʚʥʦ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʟʘʭʦʜʠ 

ʙʝʟʧʝʢʠ, ʱʦ ʩʣʽʜ ʟʘʩʪʦʩʫʚʘʪʠ, ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʦʧʝʨʘʮʽʡ, ʧʝʨʝʚʽʨʢʘ ʪʘ ʢʦʥʪʨʦʣʴ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ, ʪʦʱʦ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʩʧʘʣʶʚʘʥʥʷ ʘʙʦ ʩʫʤʽʩʥʝ ʩʧʘʣʶʚʘʥʥʷ ʟ ʫʪʠʣʽʟʘʮʽʻʶ ʝʥʝʨʛʽʾ 

ʚʩʪʘʥʦʚʣʝʥʘ ʚʠʤʦʛʘ, ʱʦʙ ʚʽʜʥʦʚʣʝʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʣʦʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʗʢʱʦ ʚʧʦʚʥʦʚʘʞʥʠʡ ʦʨʛʘʥ ʚʚʘʞʘʻ, ʱʦ ʟʘʧʣʘʥʦʚʘʥʠʡ ʤʝʪʦʜ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʥʝʧʨʠʡʥʷʪʥʠʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ, ʪʦ ʤʦʞʝ 

ʚʽʜʤʦʚʠʪʠ ʫ ʚʠʜʘʯʽ ʜʦʟʚʦʣʫ [418]. 

ʋʩʪʘʥʦʚʠ ʯʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ ʦʧʝʨʘʮʽʾ ʟ ʦʙʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ, 

ʷʢʽ ʟʙʠʨʘʶʪʴ ʘʙʦ ʧʝʨʝʚʦʟʷʪʴ ʚʽʜʭʦʜʠ ʥʘ ʧʨʦʬʝʩʽʡʥʽʡ ʦʩʥʦʚʽ ʪʘ ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ 

ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ, ʧʦʚʠʥʥʽ ʧʨʦʭʦʜʠʪʠ ʥʘʣʝʞʥʫ ʧʝʨʽʦʜʠʯʥʫ ʧʝʨʝʚʽʨʢʫ, ʱʦ 

ʧʨʦʚʦʜʷʪʴ ʫʧʦʚʥʦʚʘʞʥʽ ʦʨʛʘʥʠ [418]. 

ɼʠʨʝʢʪʠʚʘ [418] ʚʚʦʜʠʪʴ ʻʜʠʥʽ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ çʚʽʜʭʦʜʠè, 

çʧʦʚʦʜʞʝʥʥʷè, çʫʪʠʣʽʟʘʮʽʷè, çʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠè ʪʦʱʦ. ɿʘʛʘʣʦʤ ʮʷ ʜʠʨʝʢʪʠʚʘ 

ʥʘʣʽʯʫʻ 16 ʢʘʪʝʛʦʨʽʡ ʚʽʜʭʦʜʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʚʧʨʦʚʘʜʞʝʥʦ ʻʜʠʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʡ 

ʢʘʪʘʣʦʛ ʚʽʜʭʦʜʽʚ [606], ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ ʡ ʦʥʦʚʣʶʻʪʴʩʷ.  

ʊʘʢʦʞ ʫ ɼʠʨʝʢʪʠʚʽ [418] ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʜʭʦʜʘʤʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʮʽʡ ʩʬʝʨʽ. ɼʦ 

ʥʠʭ ʚʽʜʥʦʩʷʪʴ: ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʩʪʫ ʦʙ'ʻʤʽʚ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʩʪʫʧʝʥʷ 




