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ɸʅʆʊɸʎɯʗ 

 

ɿʦʨʽʥʘ ʆ. ɺ. ɻ̔ ʛʽʻʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʪʘ ʰʣʷʭʠ ʾʭ 

ʚʠʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.02.01 çʛʽʛʽʻʥʘ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʧʘʪʦʣʦʛʽʷè (ʙʽʦʣʦʛʽʯʥʽ ʥʘʫʢʠ) ï            

ɼʋ çɯʥʩʪʠʪʫʪ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ ʽʤ. ʆ. ʄ.ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè, ʂʠʾʚ, 2019.  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ  ʨʦʙʦʪʽ ʥʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʦʩʪʽ ʚʦʜʠ  ʨ. ɼʥʽʧʨʦ ï ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʷʚʥʠʭ ʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ 

ʩʧʦʞʠʚʘʻʪʴʩʷ ʥʘʩʝʣʝʥʥʷʤ, ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʮʽʡ ʩʬʝʨʽ 

ʋʢʨʘʾʥʠ, ɭʉ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʧʨʷʤʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʽʦʨʠʪʝʪʥʽ ʛʽʛʽʻʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʫ ʛʘʣʫʟʽ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ  ̔ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʫʚʘʥʥʷ, ʦʯʠʱʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ̔ʟ ʧʠʪʘʥʴ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʪʘ 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʚʤʽʩʪ ʧʨʽʦʨʠʪʝʪʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʩʦʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʭʽʤʽʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʢʠʩʥʶ (ʍʉʂ) 

ʚʠʷʚʣʷʣʠʩʷ ʫ ʚʩʽ ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʦʜʠ. ɿ-ʧʦʤʽʞ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʥʘʡʤʝʥʰʽ ʩʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʍʉʂ (ʨ<0,001) ʚʠʟʥʘʯʘʣʠʩʷ 

ʙʽʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʟʘʙʦʨʫ ʤ. ɿʘʧʦʨʽʞʞʷ (24,049Ñ0,288 ʤʛ/ʣ) ʪʘ ʜʘʣʽ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ 

ɼʥʽʧʨʘ ʤʘʡʞʝ ʥʘ ʮʴʦʤʫ ʞ ʨʽʚʥʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ ʾʾ çʮʚʽʪʽʥʥʷè, ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʛʽʨʰʦʶ ʚʦʥʘ 

ʻ ʚ ʟʦʥʽ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ (ʂʘʤôʷʥʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʙʽʣʷ ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ), ʜʝ 
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ʽʥʪʝʛʨʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 7 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ (ʫ ʧʦʥʠʟʟʽ 

ʨ. ɼʥʽʧʨʦ). ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽʟ ʩʭʦʞʦʶ 

ʷʢʽʩʪʶ ʚʦʜʠ (ʧʫʥʢʪʠ 7 ʪʘ 8), ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʽʟ ʧʦʜʽʙʥʠʤʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʟʤʽʥ ʟʥʘʯʝʥʴ (ʍʉʂ ʪʘ ʢʦʣʴʦʨʦʚʽʩʪʴ). ʈʦʟʨʘʭʫʥʦʢ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʍʉʂ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʨ<0,001) ʫ ʧʝʨʰʫ ʜʝʢʘʜʫ ʩʝʨʧʥʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʨʠʛʫʚʘʣʴʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʘʥʇʽʅ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ 

ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè)  ʤʽʞ ʩʦʙʦʶ ʫ ʘʩʧʝʢʪʽ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ. ʆʧʠʩʘʥʦ 

ʜʠʥʘʤʽʢʫ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ʰʝʩʪʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʥʽʧʨʦʚʩʴʢʫ ʚʦʜʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʠʪʥʦʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ 

ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʦʨʫ ʚʟʜʦʚʞ ʨʫʩʣʘ ɼʥʽʧʨʘ ʪʘ ʚʧʣʠʚ ʥʘ ʥʝʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʽʰʝʥʴ ʦʯʠʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʝʣʠʢʠʤʠ ʚʦʜʦʚʦʜʘʤʠ. ʆʪʞʝ, ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ, ʧʦʢʘʟʘʥʦ 

ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʬʦʩʬʘʪʽʚ, ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ 

ʨ. ɼʥʽʧʨʦ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʠʨʦʜʥʝ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʽ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʙʣʝʤ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ̔ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ. 

ʋ ʨʦʙʦʪʽ ʫʟʘʛʘʣʴʥʝʥʦ ʜʘʥʽ ʧʨʦ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ ʨ. ɼʥʽʧʨʦ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʜʣʷ ʾʾ ʦʩʚʽʪʣʝʥʥʷ, 

ʟʘʩʠʧʢʘʤʠ ʜʣʷ ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʽʚ, ʨʝʘʛʝʥʪʘʤʠ ʜʣʷ ʬʣʦʢʫʣʷʮʽʾ ʪʘ ʢʦʘʛʫʣʷʮʽʾ, 

ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʥʝ ʟʘʚʞʜʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʪʠʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʜʦ ʚʠʤʦʛ ʧʠʪʥʦʾ 

ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʩʝʨʝʜʥʷ 
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ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʍʉʂ ʜʦ 1,5-2,0 ʨʘʟʽʚ ʙʽʣʴʰʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʫ (15 ʤʛ/ʣ), ʨʦʟʨʘʭʦʚʘʥʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʦʜʦʦʯʠʱʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ 

ʦʢʠʩʥʶʚʘʥʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʨʠ ʥʦʨʤʽ 5 ʤʛ/ʣ ʩʷʛʘʻ ʜʦ 3 ɻɼʂ. ʋ ʜʥʽʧʨʦʚʩʴʢʠʭ 

ʧʠʪʥʠʭ ʚʦʜʘʭ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʝʨʝʜ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ 9 çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ, ʟ-ʧʦʤʽʞ ʷʢʠʭ 

ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤ  ̒ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʦʢʠʩʥʶʚʘʥʽʩʪʴ, ʪʘ 8 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʝ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè, ʟ-ʧʦʤʽʞ ʷʢʠʭ 5 ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ. 

ʏʠʥʥʠʢʘʤʠ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʻ  ʧʨʠʨʦʜʥʝ ʪʘ/ʘʙʦ 

ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʪʘ/ʘʙʦ ʥʝʜʦʩʢʦʥʘʣʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʦʜʦʦʯʠʱʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʬʦʨʤʫʻ ʥʠʟʢʫ ʨʠʟʠʢʽʚ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʤʽʥʽʤʽʟʘʮʽʾ ʰʣʷʭʦʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʦʜʦʜʞʝʨʝʣ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʷʭ. 

 ɼʘʥʘ ʧʦʟʠʪʠʚʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʝʘʛʝʥʪʥʦʛʦ (ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ, ʢʦʘʛʫʣʷʮʽʷ, ʟʘʢʣʶʯʥʝ 

ʟʥʝʟʘʨʘʞʝʥʥʷ), ʤʝʭʘʥʦ-ʩʦʨʙʮʽʡʥʦʛʦ (ʬʽʣʴʪʨʠ ʟ ʘʥʪʨʘʮʠʪʦʤ ʪʘ ʢʚʘʨʮʝʚʠʤ ʧʽʩʢʦʤ, ʘ 

ʪʘʢʦʞ ʟ ʧʽʩʢʦʤ ʪʘ ʚʫʛʽʣʣʷʤ) ʪʘ ʥʘʥʦʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ 

ʩʦʣʦʥʫʚʘʪʦʾ ʚʦʜʠ (ʤ̔ʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 2 ʛ/ʣ), ʱʦ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʶ ʚʦʜʠ ʟʘ ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ (ʥʘ 

63 %), ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ (ʥʘ 85 %), ʤʘʨʛʘʥʮʝʤ (ʥʘ 97 %) ʪʘ ʩʫʣʴʬʘʪʘʤʠ (ʥʘ 

98 %), ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ (ʥʘ 78 %).   

ɿôʷʩʦʚʘʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʩʦʣʝʡ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ (ʭʣʦʨʠʜ, ʬʦʩʬʘʪ, 

ʭʣʦʨʠʜ+ʬʦʩʬʘʪ) ʫ ʨʽʟʥʠʭ ʜʦʟʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʟʘʤ ʪʨʘʜʠʮʽʡʥʠʭ ʢʦʘʛʫʣʷʥʪʽʚ 

(10; 15 ʤʛ/ʣ) ʪʘ ʬʣʦʢʫʣʷʥʪʽʚ (0,5; 1,0; 3,0 ʤʛ/ʣ). ʈʝʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʩʪʦʩʦʚʥʦ ʧʦʣʽʧʰʝʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʬʣʦʢʫʣʷʥʪʽʚ (Floguat DB 45SSH, 
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Floguat FL 45 C, ʄʘʛʥʘʬʣʦʢ LT-27), ʘʣʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ, ʧʨʦʷʚʣʷʶʪʴ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ (ʥʘʡʙʽʣʴʰʘ ʫ ʇɻʄɻ-ɻʍ+ʌ), ʱʦ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʭʣʦʨʥʦʤʫ 

ʚʘʧʥʫ. ʃʠʰʝ ʧʨʠ ʜʦʟʘʭ ʩʦʣʝʡ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ ʥʘ ʨʽʚʥʽ 0,5-1,5 ʤʛ/ʣ ʾʭ 

ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʚʽʜʩʪʦʷʥʽʡ ʚʦʜʽ ʙʫʣʘ ʩʪʘʙʽʣʴʥʦ ʥʠʞʯʦʶ ʟʘ ʛʽʛʽʻʥʽʯʥʠʡ 

ʥʦʨʤʘʪʠʚ (0,1 ʤʛ/ʣ). ɼʦʚʝʜʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʨʘʟʦʤ ʟ̔ 

ʢʦʘʛʫʣʷʥʪʘʤʠ ʧʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʧʽʱʘʥʠʡ ʬʽʣʴʪʨ 

ʜʦʟʫ ʤʦʞʣʠʚʦ ʟʙʽʣʴʰʠʪʠ ʫ 2 ʨʘʟʠ. ɺ 6-ʤʽʩʷʯʥʦʤʫ ʭʨʦʥʽʯʥʦʤʫ ʩʘʥʽʪʘʨʥʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʶʚʘʥʥʷ ʙʽʣʠʭ ʱʫʨʽʚ ʧʠʪʥʦʶ 

ʚʦʜʦʶ, ʧʽʜʛʦʪʦʚʣʝʥʦʶ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʚʦʜʦʦʯʠʩʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ (ʭʣʦʨʠʜ, ʭʣʦʨʠʜ+ʬʦʩʬʘʪ) ʚ ʷʢʦʩʪʽ 

ʬʣʦʢʫʣʷʥʪʽʚ (ʟʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ ʫ ʚʦʜʽ ʥʝ 

ʚʠʟʥʘʯʘʣʠʩʴ ʘʙʦ ʙʫʣʠ ʩʫʪʪʻʚʦ ʤʝʥʰʽ ʟʘ ɻɼʂ ï 0,1 ʤʛ/ʣ) ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʪʘ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ ʪʘ 

ʙʦ̔ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʚ ʨʦʣʽ ʢʦʘʛʫʣʷʥʪʽʚ (ʟʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ ʫ ʚʦʜʽ ʚʠʷʚʣʷʣʠʩʷ ʥʘ ʨʽʚʥʷʭ, ʝʢʚʽʚʘʣʝʥʪʥʠʭ 1 ʪʘ 5 ɻɼʂ 

ʚʽʜʧʦʚʽʜʥʦ) ʯʠʥʠʪʴ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ. ɼʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʷʢ 

ʬʣʦʢʫʣʷʥʪʽʚ (ʜʦʟʠ ï 1,0-3,0 ʤʛ/ʣ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʟʦʤ ʽʟ ʢʦʘʛʫʣʷʥʪʘʤʠ ʜʦʟʘʤʠ ï 

40-60 ʤʛ/ʣ), ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʭʣʦʨʫ ʥʘ ʝʪʘʧʽ ʧʝʨʚʠʥʥʦʾ ʾʭ ʦʙʨʦʙʢʠ ʚ 

ʧʨʦʮʝʩʽ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʥʘʪʫʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʦʙˇʨʫʥʪʦʚʘʥʦ ʛʽʛʽʻʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʙʝʟʧʝʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʦʣʝʡ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ ʫ 

ʪʨʘʜʠʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ.   

ʋ ʟʚôʷʟʢʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʪʘ ʧʦʩʠʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ 2015 ʨ. ʥʘ ʬʦʥʽ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʜʞʝʨʝʣ ʧʠʪʦʤʘ ʚʘʛʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ 

ʫʧʨʦʜʦʚʞ  2012-2016 ʨʨ. ʟʙʽʣʴʰʠʣʘʩʷ ʫ 1,4 ʪʘ 2,3 ʨʘʟʽʚ  ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦ ʢʨʘʾʥʽ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʦʚʠʣʘ 18,4 %, ʟʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ï 6,4 %. ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʦʪʫ ʚʽʜʭʠʣʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʚʠʷʚʣʝʥʦ ʜʣʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 
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(ʤʘʡʞʝ 50 %), ʱʦ ʻ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ. ʇʠʪʦʤʘ ʚʘʛʘ 

ʧʨʦʙ ʧʠʪʥʠʭ ʚʦʜ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʩʪʘʥʦʚʠʪʴ 53,7 % ʧʝʨʝʚʘʞʥʦ ʟʘʚʜʷʢʠ  ʭʣʦʨʦʬʦʨʤʫ ï 

36,6 %  ʪʘ ʥʽʪʨʘʪʘʤ ï 4,9 %. ʂʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʚʦʜʠ ʽʟ ʩʧʦʨʫʜ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ) ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʣʴʰʘ, ʥʽʞ ʽʟ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 

1,8 ʪʘ 3,6 ʨʘʟʽʚ  ʚʽʜʧʦʚʽʜʥʦ. ʇʨʦʙʣʝʤʠ ʫ ʩʬʝʨʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʪʘ ʩʫʪʪʻʚʦ ʥʝ ʚʠʨʽʰʫʶʪʴʩʷ ʫʧʨʦʜʦʚʞ  

ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ, ʘ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʽ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʚʠʨʽʰʝʥʥʷ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʽʟ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʤʽʩʪʫ 

ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ, ʘ ʪʘʢʦʞ ʧʦʣʽʧʰʝʥʥʷ ʾʾ ʷʢʦʩʪʽ ʟʘ ʚʤʽʩʪʦʤ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʆʜʥʽʻʶ ʽʟ ʩʫʪʪʻʚʠʭ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʪʘʢʦʞ 

ʥʠʟʴʢʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʫʯʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʱʦ ʥʘ 

ʩʴʦʛʦʜʥʽ ʥʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʫ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ 

ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

ʐʣʷʭʦʤ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʜʦʚʝʜʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʥʘʷʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʱʦʜʦ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, 

99 %  ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʽʜ ʯʘʩ  ʾʾ ʦʮʽʥʢʠ  ʩʧʠʨʘʶʪʴʩʷ ʣʠʰʝ ʥʘ ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʾ ʷʢʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ ʯʫʪʪʷ (ʟʽʨ, ʥʶʭ, ʩʤʘʢ). ʈʦʟʨʦʙʣʝʥʦ 

ʦʩʥʦʚʥʽ ʫʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʘʟʽ ʟʘʙʦʨʦʥʠ ʘʙʦ 

ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʫʤʦʚʠ 

ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʦ 

ʾʾ ʷʢʽʩʪʴ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʩʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʨʘʟʽ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ 3-ʭ ʨʽʟʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ (çʽʥʜʠʢʘʪʦʨʥʽè, ʝʧʽʜʝʤʽʯʥʦʾ 

ʙʝʟʧʝʢʠ (ʢʨʽʤ çʽʥʜʠʢʘʪʦʨʥʠʭè) ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ).  
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ʇʦʢʘʟʘʥʦ, ʱʦ ʟ-ʧʦʤʽʞ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ, ʱʦ 

ʨʦʟʣʠʚʘʻʪʴʩʷ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ (ʬʘʩʦʚʘʥʠʭ, ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ) ʘʙʦ ʚʽʜʙʠʨʘʻʪʴʩʷ  

ʟ ʙʶʚʝʪʽʚ ʤʽʩʪʘ  ʂʠʻʚʘ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ 57 % ʪʘ 48 % ʚʽʜʧʦʚʽʜʥʦ. ɿʛʽʜʥʦ ʟ ʫʢʨʘʾʥʩʴʢʠʤ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʨʠʨʦʜʥʠʭ ʘʨʪʝʟʽʘʥʩʴʢʠʭ 

ʙʶʚʝʪʥʠʭ ʚʦʜʘʭ ʻ ʢʘʣʘʤʫʪʥʽʩʪʴ (ʜʦ 10,1 ɻɼʂ) ʪʘ ʽʥʰʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʽʥʞʝʥʝʨʥʦʾ ʩʧʦʨʫʜʠ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʠʧôʷʪʽʥʥʷ ʙʶʚʝʪʥʦʾ ʚʦʜʠ ʧʝʨʝʜ ʾʾ ʩʧʦʞʠʚʘʥʥʷʤ. ʋ ʬʘʩʦʚʘʥʽʡ ʧʠʪʥʽʡ 

ʚʦʜʽ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ: 

ʭʣʦʨʦʬʦʨʤʫ (ʜʦ 18 ɻɼʂ, ʥʦʨʤʘʪʠʚ  ï  6 ʤʢʛ/ʣ) ʪʘ/ʘʙʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

< 100 ʤʛ/ʣ), ʇʆ (ʜʦ 22 ɻɼʂ) (ʫ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʽʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ); ʢʨʝʤʥʽʶ (ʜʦ 3,8 ɻɼʂ) ʘʙʦ ʩʫʭʦʛʦ 

ʟʘʣʠʰʢʫ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ < 100 ʤʛ/ʣ) (ʫ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ). ɼʦ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʬʘʩʦʚʘʥʦʾ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʦʪʞʝ: ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʠʭʽʜʥʠʭ ʚʦʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʚʦʜ ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʽʜʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ, ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʧʦʨʫʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʯʠʥʥʠʭ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʟ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʷʚʠʚ ʦʩʥʦʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ: ʩʬʝʨʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪʽʚ, ʧʝʨʝʣʽʢʫ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʾʭ 

ʥʦʨʤʘʪʠʚʘʭ; ʧʨʘʚʠʣʘʭ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ; 

ʧʦʨʷʜʢʘʭ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ ʡ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ.  

ʂʝʨʫʶʯʠʩʴ ʧʨʠʥʮʠʧʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ ʪʘ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʚ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ: ʧʦʥʦʚʣʝʥʠʡ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ; 

ʢʨʠʪʝʨʽʾ, ʱʦ ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʫ ʨʘʟʽ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ çʽʥʜʠʢʘʪʦʨʥʠʭè 
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ʧʦʢʘʟʥʠʢʽʚ; ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʨʝʛʫʚʘʥʥʷ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, ʥʦʨʤʘʪʠʚʫ ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ; ʧʦʥʦʚʣʝʥʽ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ  ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʠʪʥʠʭ ʚʦʜ ʧʨʠʚʽʟʥʠʭ ʽ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʱʦ ʙʫʣʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʫ ʧʨʦʻʢʪ ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ɼʉʘʥʇʽʅ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʘʪʚʝʨʜʞʝʥʥ̔  ʚ ʄʆɿ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʥʽʧʨʦʚʩʴʢʘ ʚʦʜʘ, ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, 

ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʧʠʪʥʘ ʚʦʜʘ, ʥʦʨʤʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

SUMMARY  

 

Zorina O. V. The hygienic problems of drinking water supply of Ukraine and the 

ways for their solution under conditions of the European integration. ï Qualifying 

scientific work on the rights of the manuscript. 

Dissertation for the degree of Doctor of Biological Sciences, specialty 14.02.01 

çHygiene and Occupational Pathologyè (Biological Sciences) ï State Institution 

çO.M. Marzieiev Institute for Public Health, NAMSUè, Kyiv, 2019. 

In the dissertation, the directions for the improvement of drinking water supply in 

the country under conditions of the European integration in order to save lives and health 

of people are proposed on the basis of the generalization of the results of the scientific 

analysis of the current state of drinking water supply, water quality of the Dnipro river - 

the main source of water supply in Ukraine, the efficiency of existing and new 

technologies and reagents for the purification of drinking water, the hygienic evaluation of 

all types of drinking water consumed by the population, the comparative evaluation of the 

normative documents in this sphere in Ukraine, the EU, and other countries. Topical 

hygienic problems in the sphere of water supply and drinking water quality have been 

scientifically substantiated and the ways for their solution aimed at the improvement of the 

normalization, purification, contro, and evaluation of drinking water quality, monitoring, 
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and management decisions on water supply and water consumption of the population have 

been determined. 

The results of the investigations of the water quality of the Dnipro river, the main 

source of drinking water supply in Ukraine, have been analyzed according to the indicators 

characterizing the content of topical organic and biogenic substances. The  high 

concentrations of the organic substances by COC were established to be revealed in all 

points of water sampling in all years of the observation. Among the tested water samples, 

the lowest average COC concentrations (p<0.001) were determined near the drinking 

water intake in Zaporizhzhia and further down the Dnipro river on almost the same level. 

On the basis of the assessment of river water quality by the indicators, affecting the risk of 

its "flowering", the water quality was determined to be the worst in the area of the Middle 

Dnipro (Kamianka water reservoir near the town of Horishni Plavni), where the integrated 

environmental indicator is over 7- fold than the minimum one (at the bottom of the Dnipro 

river). The cluster analysis revealed the sampling points with similar water quality (points 

7 and 8), as well as river water quality indicators with similar patterns of valuesô changes 

(COC and colour index). The calculation of the mathematical model of the COC 

dynamics, depending on the season of the year, revealed the maximum peak of this index 

(p <0.001) in the first decade of August. For the integral assessment of the quality of 

natural and drinking water of water pipe-line stations in space-time section, a technique 

with the application of the correction coefficients, taking into account the priority of 

different indicators and groups of indicators (in accordance with SSanRN 2.2.4-171-10 

"Hygienic requirements to drinking water for human consumptionò) among themselves in 

terms of health effects was used. The dynamics of the complex indicators of the quality of 

the source and drinking water of six water pipe-line stations using the Dnipro water for the 

production of drinking water has been described. The results of the research show a 

dependence of drinking water quality on the location of the water intake along the Dnipro 

river-bed and the impact of technological solutions of the treatment on it, as well as a 

transportation by large water conduit. Therefore, the approaches to the improvement of the 

system of integrated monitoring of surface and drinking water have been scientifically 

substantiated. These approaches will optimize this process.The high content of phosphates, 
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iron, manganese, and organic substances in the water of the Dnipro river in the spatial-

temporal section is demonstrated, it indicates natural and anthropogenic water pollution 

and leads to the potential pollution problems with tap water produced from the Dnipro 

water. 

The work summarizes the data on water treatment technologies used at the Dnipro 

water pipe-line stations and their efficiency. The traditional technologies of water 

purification at the water pipe-line stations, using the water from the Dnipro river, have 

been established to distinquish in different structures for its illumination, backfill for quick 

filters, reagents for flocculation and coagulation, disinfectants and to do not always ensure 

the standard purification of the natural  water to the requirements of drinking water, first of 

all, from organic substances in all variants of technological solutions. In the source water 

of water pipe-line stations, the average concentration of organic substances by COC is 

over up to 1.5-2.0-fold than the maximum possible one (15 mg/l) based on the use of the 

traditional water purification technology, at the same time the maximum concentration of 

permanganate oxidation in drinking water reaches up to 3 MPC at the norm of 5 mg/l up. 

In the Dnipro drinking water, 9 ñindicatorò indices, according to the Directive 98/83/ɽʉ, 

were found in the excess concentrations of sanitary chemicals, permaxanate oxidation is 

the most problematic among them and 8 indicators that are not related to ñindicatorò ones,  

5 of them are sanitary toxicological. The natural and /or anthropogenic water pollution of 

the Dnipro river and / or imperfect water purification technologies used at the water pipe-

line stations are the factors of the unappropriate quality of tap water. Therefore, the use of 

the traditional technologies under modern conditions forms a number of risks to the health 

of the consumers of tap water which need to be minimized through the introduction of the 

effective legislation on the protection of water sources from pollution and the introduction 

of innovative technologies of water treatment at the water pipe-line stations. 

 There is a positive hygienic evaluation of the latest technology using reagent 

(primary chlorination with sodium hypochlorite, coagulation, final disinfection), 

mechanical-and-sorption (filters with anthracite and quartz sand, as well as with sand and 

coal), and nanofiltration purification of surface brackish water (by mineralization up to 

2 g/l), which can be used under conditions of the water-pipe station and provides 
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demineralization of water by dry residue (by 63 %), total rigidity (by 85 %), manganese 

(by  97 %), and sulfates (by  98 %), and a decrease of permanganate oxidation in drinking 

water (by 78%). 

The efficiency and safety of the use of different salts of 

polyhexamethyleneguanidine (PHMG) (chloride, phosphate, chloride + phosphate) in 

different doses, corresponding to the doses of the traditional coagulants (10; 15 mg/l) and 

flocculants (0.5; 1.0; 3.0 mg/l), have been established in the laboratory investigations. By 

the efficiency in the improvement of hydrochemical parameters, the reagents based on 

polyhexamethyleneguanidine do not differ from the traditional flocculants (Floguat DB 

45SSH, Floguat FL 45 C, Magnaflock LT-27), but, in contrast, they have antimicrobial 

activity, the highest acivity among them has polyhexamethyleneguanidine- hydrochloride 

+ phosphate, it doesnôt compare unfavourably with chlorine lime. Only at the doses of 

polyhexamethyleneguanidine salts on the level of 0.5-1.5 mg /l their residual concentration 

in the precipitated water was consistently lower than the hygienic standard (0.1 mg/l). A 

dose was proved to be increased twice in case of the use of these reagents together with 

coagulants after precipitation and filtration of drinking water through the sand filter. It was 

determined in the 6-month chronic sanitary-and-toxicological experiment that watering of 

white rats with drinking water prepared from the surface water with the help of the 

traditional water treatment technology using PHMG (chloride, chloride + phosphate) as 

flocculants (residual concentrations of PHMG in water were not determined or were 

significantly less than the MPC - 0.1 mg/l) didnôt affect the general status of the 

experimental animals and didnôt   lead to the changes in hematological, immunological, 

and biochemical parameters, and as coagulants (residual concentrations of PGMG in water 

were detected at the levels of 1 and 5 MPC, respectively) had a toxic effect on the 

organism. The possibility of the use of these reagents as flocculants in the surface water 

purification technology (doses - 1.0-3.0 mg/l in  case of the use together with coagulant 

doses of 40-60 mg/l) has been proved. These reagents can become an alternative to 

chlorine at the primary stage of water treatment. The hygienic recommendations for the 

safe use of  polyhexamethyleneguanidine salts as flocculants in the traditional technology 
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for the preparation of drinking water from surface  water have been substantiated on the 

basis of the laboratory and field investigations under conditions of water pipe-line stations.  

Due to the use of outdated technologies of water purification at the water pipe-line 

stations and toughening of the requirements to drinking water quality in 2015, against the 

background of the intensive pollution of water sources, the share of non-standard drinking 

water samples increased 1.4- and 2.3-fold during 2012-2016, respectively, the national 

average was 18.4 % for sanitary-and-chemical indicators and 6.4 % for bacteriological 

ones. The highest frequency of the deviations in the quality of tap water from the hygienic 

standards was revealed for organoleptic parameters (almost 50 %), which are the 

ñindicativeò ones according to the Directive 98/83/Eʉ. The proportion of drinking water 

samples with the insufficient sanitary-and-toxicological parameters makes up 53.7 %, 

mainly due to chloroform - 36.6 % and nitrates - 4.9 %. By sanitary-and-chemical and 

bacteriological indicators, the number of non-standard samples of water from non-

centralized drinking water supply facilities (wells, springs, and individual wells) is larger 

over 1.8- and 3.6-fold than from the systems of centralized drinking water supply, 

respectively. There are the problems in the sphere of centralized drinking water supply in 

all regions of Ukraine and they have not been solved for many decades, and in the context 

of the European integration, the topical problems  are highlighted, they need  immediate 

solution: introduction of the new approaches to the disinfection of water in order to 

increase its efficiency and the minimization of the content of by-products of disinfection, 

as well as improvement of  its quality by the content of mineral substances. One of the 

significant problems in the field of water supply is also a low availability of modern 

equipment for testing laboratories, which, today, does not make it possible to monitor the 

quality of drinking water in full compliance with the requirements of the Ukrainian and the 

European legislation. 

By means of the questionnaire survey of the population in different regions of 

Ukraine, the absence of the current reporting mechanism for the consumers about drinking 

water quality in Ukraine has been proved. In particular, although according to the results 

of our research, the range of the problematic indicators of the quality of tap water is quite 

high, 99 % of the respondents rely only on the indicators characterizing its quality with the 
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help of organs of perception (sight, smell, taste) at its estimation. The basic unified forms 

for the reporting of the consumers in case of the prohibition or restriction of the use of tap 

drinking water have been developed; the conditions for providing information to the 

consumers have been systematized; algorithms for making management decisions for 

informing the consumers of tap drinking water about their quality and the state of drinking 

water supply that have differences in  case of the excess of 3 different groups of indicators 

(çindicatorè, epidemic safety (except çindicatorè) and other indices) have been proposed. 

It is shown that 57 % and 48 % of the investigated samples of drinking water of 

improved quality, sampled for commercial purposes (bottled, from bottling points) or 

selected from the pump-rooms of Kyiv, respectively, do not meet the hygienic 

requirements by the sanitary-and-chemical indicators. According to the Ukrainian and the 

European legislation, turbidity (up to 10.1 MPC) and other organoleptic characteristic are 

the most problematic indicators in artesian pump-room water, which is due to the 

structural features of the engineering structure and indicates the need of water boiling 

before its consumption. In bottled drinking water and water from bottling points, the 

excess content of chloroform (up to 18 MPC, standard - 6 ɛg/l) and/or dry residue (at a 

concentration <100 mg/l), PO (up to 22 MPC) (in bottled and from bottling points made 

from tap water from surface sources); silicon (up to 3.8 MPC) or dry residue (at a 

concentration <100 mg/l) (in bottled and from bottling points made from tap water of 

underground water sources) is observed more often. An inappropriate quality of bottled 

drinking water and water from bottling points for commercial purpose is caused by the 

excess levels of organic and mineral substances, i.e. pollution of source water, lack of 

preliminary monitoring of the quality of source water in accordance with the requirements 

of the legislation, professional selection of the equipment, state control of drinking water 

quality, and violations of sanitary-and-hygienic conditions of production. 

The comparative analysis of the current Ukrainian and the European standards for 

drinking water quality revealed the major differences in: the sphere of the use of the 

document, the list of regulated indicators for drinking water quality and their standards; 

the rules on the organization of sampling for the determination of the quality of drinking 

water; procedures for the assessment of drinking water quality by ñindicatorò indices and 
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informing of the consumers about the state of drinking water supply and drinking water 

quality.  

Based on the principles of the Directive 98/83/Eʉ and on the basis of the 

research, carried out in the dissertation, the following was proposed: updated list of 

drinking water quality indicators for the new version of the national regulatory 

document; the criteria to be taken into account when adjusting standards for 

ñindicatorò parameters; methodological approaches to the correction in drinking water 

made of surface sources, standard of permanganate oxidation; updated periodicity of 

the production control on the quality of tap water and the classification of imported 

water and water of improved quality drinking water. The concept of the harmonization 

of the national regulatory framework for drinking water quality with the European 

standards, transformed into a draft of the new version of the relevant SSanRN (it is being 

approved at the Ministry of Public Health of Ukraine), has been developed.  

Keywords: the Dnipro water, water treatment technologies, 

polyhexamethyleneguanidine, centralized and non-centralized water supply, toxicological 

experiment, drinking water, regulatory support. 
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25 
 

  

ɺʉʊʋʇ   

 

ɺ ʋʢʨʘʾʥʽ ʪʘ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʥʝʤʘʻ ʩʠʩʪʝʤʥʦʾ ʧʨʦʮʝʜʫʨʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ. ɿʘʟʥʘʯʝʥʝ 

ʥʝ ʜʦʟʚʦʣʷʻ ʛʘʨʘʥʪʫʚʘʪʠ ʷʢʽʩʪʴ ʚʦʜ ʷʢ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ, ʪʘʢ ʽ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [1-9]. ɼʘʥʽ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʟʘʜʦʚʽʣʴʥʫ ʾʭ 

ʷʢʽʩʪʴ ʟʘʛʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʽ ʢʨʠʪʠʯʥʠʡ ʾʭ ʩʪʘʥ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ. ɿʘʟʥʘʯʝʥʝ ʻ ʦʜʥʽʻʶ 

ʟ ʧʨʠʯʠʥ ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʷʢ ʽʥʬʝʢʮʽʡʥʦʾ, ʪʘʢ ʽ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽʾ [10-

14].  

ʇʨʦʙʣʝʤʘ ʙʝʟʧʝʯʥʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʫ ʨʘʟʽ ʾʭ ʦʪʨʠʤʘʥʥʷ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ ʟ̔ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʭʽʤʽʯʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

[15-18]. ɺʽʜʦʤʦ, ʱʦ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ (ʤʘʡʞʝ 80 %) ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʯʠʱʝʥʫ ʨʽʯʢʦʚʫ ʚʦʜʫ ɼʥʽʧʨʘ. ʆʩʥʦʚʥʠʤʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʟʘʟʥʘʯʝʥʦʾ ʚʦʜʠ ʻ: ʬʝʥʦʣʠ, ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʟʘʣʽʟʦ ʟʘʛʘʣʴʥʝ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʩʧʦʣʫʢʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʩʠʥʪʝʪʠʯʥʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

(ʉʇɸʈ), ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʦʜʽ 

ʧʽʜ ʯʘʩ ʩʢʠʜʘʥʥʷ ʫ ʚʦʜʦʡʤʠ ʥʝʦʯʠʱʝʥʠʭ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ 

ʯʝʨʝʟ ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ [19-22]. ʆʨʛʘʥʽʯʥʽ ʪʘ ʜʝʷʢʽ 

ʽʥʰʽ ʨʝʯʦʚʠʥʠ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʟʘʪʨʠʤʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʨʫʜʘʤʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʪʨʘʥʟʠʪʦʤ ʥʘʜʭʦʜʷʪʴ ʫ ʧʠʪʥʫ ʚʦʜʫ [23-27]. ʉʘʤʽ ʩʦʙʦʶ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʬʘʢʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʝ ʥʝʩʫʪʴ 

ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ, ʦʜʥʘʢ ʾʭ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʽʥʪʝʥʩʠʬʽʢʫʻ 

ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ [28-31] ʪʘ ʙʽʦʦʙʨʦʩʪʘʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʧʦʨʫʜ ʽ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ   ̔ʻ ʜʦʙʨʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [32-35].  ʅʦʨʤʘʪʠʚʠ ʾʭ ʚʤʽʩʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʦʢʫʤʝʥʪʘʭ ʨʽʟʥʠʭ 

ʢʨʘʾʥ ʩʚʽʪʫ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ, ʪʦʙʪʦ ʥʘʩʣʽʜʢʠ ʚʪʦʨʠʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʣʦʨʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ. ɺʥʘʩʣʽʜʦʢ ʟʘʟʥʘʯʝʥʦʛʦ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

ʱʦʜʦ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ [36], ʢʦʥʮʝʥʪʨʘʮʽʾ 
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ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ (ʇʆ) ʪʘ ʱʝ 14 ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʚʽʜʥʝʩʝʥʦ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè, ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 

ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʚ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʚʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ.  

ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʱʝ ʫ ʉʈʉʈ ʜʣʷ 6 ʩʘʥʽʪʘʨʥʦ-ʭʤ̔ʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ɻʆʉʊ 2874-82 [37]), ʫ ʯʠʥʥʠʭ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤʘʭ ʪʘ ʧʨʘʚʠʣʘʭ 

(ɼʉʘʥʇʽʅ) 2.2.4-171-10 [38]  ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 9 (ʇʆ ʜʦ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ 

ʚʢʣʶʯʝʥʦ), ʦʜʥʘʢ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʥʦʨʤʘʪʠʚʽʚ ʜʦ ʚʢʘʟʘʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʤʦʞʣʠʚʝ ʣʠʰʝ ʜʦ 01.01.2020 ʨ. ɿʘʟʥʘʯʝʥʝ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʘʛʦʩʪʨʝʥʥʷ ʢʨʠʟʠ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʨʦʚʝʜʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ. ɺʽʜʪʘʢ ʩʪʘʻ ʦʯʝʚʠʜʥʦʶ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʟ̔ ʧʠʪʘʥʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ.  

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʧʨʦʪʷʛʦʤ 50-ʪʠ ʨʦʢʽʚ ʧʦʛʽʨʰʠʣʘʩʴ, ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ 

ʟʘ ʮʝʡ ʯʘʩ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ, ʥʘ ʮʴʦʤʫ ʬʦʥʽ ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ 

ʩʪʘʣʠ ʞʦʨʩʪʢʽʰʠʤʠ, ʘ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʟ ʢʽʣʴʢʽʩʪʶ ʧʠʪʥʠʭ 

ʚʦʜ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʰʣʷʭʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ [39-42].  

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʩʣʽʜ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʝʪʦʜ ʦʙʨʦʙʢʠ ʚʦʜʠ 

ʢʦʘʛʫʣʷʥʪʘʤʠ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʧʘʜʘʥʥʷ ʦʩʘʜʫ ʫ 

ʚʽʜʩʪʽʡʥʠʢʘʭ [43], ʽʥʰʽ ï ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ 

ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ (ʇɻʄɻ) ʟʘʤʽʩʪʴ ʭʣʦʨʫ ʘʙʦ ʢʦʘʛʫʣʷʥʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʽʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ [44]. ɺʦʜʥʦʯʘʩ ʧʨʦʚʝʜʝʥʽ ʣʠʰʝ 

ʧʦʦʜʠʥʦʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʦʾ ʜʽʾ ʦʢʨʝʤʠʭ ʤʘʨʦʢ 

ʨʝʘʛʝʥʪʽʚ ʢʣʘʩʫ ʛʫʘʥʽʜʠʥʽʚ ʥʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤ ʧʠʪʘʥʥʷ 

ʱʦʜʦ ʚʧʣʠʚʫ ʪʨʠʚʘʣʦʛʦ ʚʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʙʨʦʙʣʝʥʦʾ ʨʝʘʛʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʇɻʄɻ, ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʝʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʜʘʣʝʥʠʭ ʝʬʝʢʪʽʚ [45-47].  

ʋ ʨʦʣʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʘʩʦʚʘʥʫ ʪʘ ʜʦʦʯʠʱʝʥʫ ʧʠʪʥʫ ʚʦʜʫ [48-50]. ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ  [9], ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, ʨʦʟʬʘʩʦʚʘʥʠʭ ʚ ʻʤʥʦʩʪʽ, 

ʩʪʨʽʤʢʦ ʟʙʽʣʴʰʠʣʦʩʷ, ʘ ʾʭ ʷʢʽʩʪʴ ʧʦʛʽʨʰʠʣʘʩʴ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʟʤʽʥʘʤʠ ʾʭ ʭʽʤʽʯʥʦʛʦ 
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ʩʢʣʘʜʫ, ʨʘʜʽʘʮʽʡʥʠʤ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʪʨʠʚʘʣʽʩʪʶ ʽ ʫʤʦʚʘʤʠ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. ʋ ʪʦʨʛʦʚʝʣʴʥʽʡ ʤʝʨʝʞʽ 

ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʝʣʠʢʠʡ ʨʽʟʥʦʚʠʜ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʯʠʱʝʥʥʷ 

ʧʠʪʥʠʭ ʚʦʜ [51, 52]. ʆʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʨʘʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʠʭ ʚʦʜ 

ʬʘʩʦʚʘʥʠʭ ʪʘ ʜʦʦʯʠʱʝʥʠʭ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʚʘʣʽʬʽʢʦʚʘʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʚʦʜʦʦʯʠʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʣʝʞʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ 

ʦʯʠʱʝʥʥʷ ʪʘ ʷʢʽʩʪʶ ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ, ʟʦʢʨʝʤʘ  ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʦʙʽʟʥʘʥʽʩʪʴ 

ʚʠʨʦʙʥʠʢʽʚ ʱʦʜʦ ʙʘʟʦʚʠʭ ʧʠʪʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʠʪʥʠʭ ʚʦʜ [53-57].  

ʅʘʫʢʦʚʮʷʤʠ ʙʘʛʘʪʦ ʟʨʦʙʣʝʥʦ ʫ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʯʥʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʻ ʚʠʟʥʘʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʘʣʝ ʨʦʙʦʪʠ 

ʧʨʦʚʦʜʷʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʦʢʨʝʤʠʭ ʧʦʦʙôʻʢʪʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʙʝʟ ʾʭ ʥʘʣʝʞʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ [58, 59]. ɸʥʘʣʽʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʫ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʧʣʘʥʽ ʪʘ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ 

ʢʦʤʧʣʝʢʩʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʚ ʋʢʨʘʾʥʽ 

ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʘ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʘ ʧʨʦʛʨʘʤʘ çʇʠʪʥʘ ʚʦʜʘ ʋʢʨʘʾʥʠè ʥʘ 

2006-2020 ʨʨ.  ɺ ʨʘʤʢʘʭ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʟ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ ʫ 

2010 ʨ. ʚ ʢʨʘʾʥʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʥʘʙʫʣʠ ʯʠʥʥʦʩʪʽ ɼʉʘʥʇʽʅ 2.2.4-171-10 

çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè, 

ʛʘʨʤʦʥʽʟʦʚʘʥʽ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʜʦʢʫʤʝʥʪʦʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʫ ʟʘʟʥʘʯʝʥʠʡ ʻʚʨʦʧʝʡʩʴʢʠʡ 

ʜʦʢʫʤʝʥʪ ʙʫʣʦ ʚʥʝʩʝʥʦ ʟʤʽʥʠ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ 

ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʙʝʟ 

ʯʦʛʦ ʥʝʤʦʞʣʠʚʘ ʡʦʛʦ ʽʤʧʣʝʤʝʥʪʘʮʽʷ.  

ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʥʘʫʢʦʚʽ ʧʨʦʙʣʝʤʠ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ 

ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʚ 

ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ [1], ʪʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ 
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ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ 

ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ.  

ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʦʙʫʤʦʚʠʣʦ ʚʠʙʽʨ ʪʝʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʠ ʥʘʫʢʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ 

ʨʝʜʘʢʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʦʨʷʜʢʫ ʾʾ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ.  

ʈʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʟʦʙʦʚôʷʟʘʥʴ, ʚʟʷʪʠʭ ʋʢʨʘʾʥʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʚʽʜʥʦʩʥʦ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ ʱʦʜʦ ʚʦʜʠ, 

ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ (ʟʽ ʟʤʽʥʘʤʠ 2015 ʨ.): ʧʨʠʡʥʷʪʪʷ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʾʾ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʤʝʭʘʥʽʟʤʫ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ [60]. 

ɿʚô̫ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘʤʠ.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 

(ʅɼʈ) ɼʋ çɯʥʩʪʠʪʫʪ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ ̔ʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè (ʜʦ ʢʚʽʪʥʷ  

2015 ʨ. ï ɼʋ çɯʥʩʪʠʪʫʪ ʛʽʛʽʻʥʠ ʪʘ ʤʝʜʠʯʥʦʾ ʝʢʦʣʦʛʽʾ ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè) ʽ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʥʘʫʢʦʚʦʾ ʯʘʩʪʠʥʠ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ çʇʠʪʥʘ 

ʚʦʜʘ ʋʢʨʘʾʥʠè ʥʘ 2006-2020 ʨʦʢʠ, ʇʦʩʪʘʥʦʚʠ ʂʄʋ ʚʽʜ 17.05.2012 ʨ. ˉ 397 ʱʦʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʈʽʰʝʥʥʷ ʈʘʜʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʚʽʜ 25.04.2013 ʨ. çʇʨʦ ʩʪʘʥ 

ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʝʨʞʘʚʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ 

ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʋʢʨʘʾʥʠè ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʧʠʪʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʇʨʦʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʪʘ ʉʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

çʋʢʨʘʾʥʘ-2020è ʫ 2015 ʨ., ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ  04.03.2015 ʨ. ˉ 213-ʨ, ʩʪʦʩʦʚʥʦ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʘʢʪʫ ʟ ʷʢʦʩʪʽ ʚʦʜʠ ʧʠʪʥʦʾ ʟ ʤʝʪʦʶ ʛʘʨʤʦʥʽʟʘʮʽʾ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʟ 

ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ ʚʽʜ 03.11.1998 ʨ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʣʘʥʦʚʠʭ ʅɼʈ ʣʘʙʦʨʘʪʦʨʽʾ ʛʽʛʽʻʥʠ 

ʧʨʠʨʦʜʥʠʭ, ʧʠʪʥʠʭ ʚʦʜ, ʘ ʩʘʤʝ: çʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʜʝʨʞʘʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʫ ʽ ʬʘʩʦʚʘʥʫ ʧʠʪʥʫ ʚʦʜʫ ʪʘ ʥʘʙʣʠʞʝʥʥʷ ʾʭ ʜʦ ʚʠʤʦʛ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫè (ʰʠʬʨ ʪʝʤʠ: ɼʇ.12.07, 

 ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0107U003045, ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ï 2007-2009 ʨʨ.); çɻʽʛʽʻʥʽʯʥʘ 

ʦʮʽʥʢʘ ʧʦʙʫʪʦʚʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʢʦʣʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʱʦ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʜʦʦʯʠʩʪʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ ʚʠʙʦʨʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠè (ʰʠʬʨ ʪʝʤʠ: ɸʄʅ.29.13, 

 ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U002342, ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ï 2013-2015 ʨʨ.); çɻʽʛʽʻʥʽʯʥʘ 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʦʡʤʠ ï ʚʦʜʦʩʭʦʚʠʱʘ ʽʤ. ʃʝʥʽʥʘ ʷʢ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ɺɸʊ ɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʢʦʤʙʽʥʘʪʽ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭè 

(  ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U003732, ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ï 2014-2015 ʨʨ.); çɻʽʛʽʻʥʽʯʥʘ 

ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʠʭ, ʧʠʪʥʠʭ ʪʘ ʩʪʽʯʥʠʭ ʚʦʜè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U000129, ʩʪʨʦʢ 

ʚʠʢʦʥʘʥʥʷ ï 2015-2016 ʨʨ.; ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0117U001409, ʩʪʨʦʢ ʚʠʢʦʥʘʥʥʷ ï 2017-

2018 ʨʨ.); çɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʦʙʣʘʜʥʘʥʥʷ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ 

ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʪʘ ʧʨʦʝʢʪʥʦʾ ʽ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʩʬʝʨʽ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0117U001410, ʩʪʨʦʢ 

ʚʠʢʦʥʘʥʥʷ ï 2017-2018 ʨʨ.). ʋ ʟʘʟʥʘʯʝʥʠʭ ʅɼʈ ʘʚʪʦʨ ʙʫʚ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ 

ʚʠʢʦʥʘʚʮʝʤ.  

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʨʘʛʤʝʥʪʦʤ ʨʦʙʦʪʠ, ʱʦ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ çʇʽʜʪʨʠʤʢʘ ʋʢʨʘʾʥʠ ʚ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘè / APENA project (2016 ʨ.), ʘʚʪʦʨ ʙʫʚ ʤʦʣʦʜʰʠʤ 

ʝʢʩʧʝʨʪʦʤ ʩʝʢʪʦʨʫ ʷʢʦʩʪʽ ʚʦʜʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʮʴʦʛʦ ʧʨʦʝʢʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ 

ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʚ ʫʤʦʚʘʭ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʧʦʟʠʮʽʡ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ï 

ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

2. ʇʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ 

ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʦʾ ʤʝʪʦʜʠʢʠ.  
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3. ɼʘʪʠ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʪʨʘʜʠʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʽʰʝʥʥʷʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ.   

4. ʆʮʽʥʠʪʠ ʟ ʛʽʛʽʻʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʦʚʽʪʥʶ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʫ ʟ ʤʝʤʙʨʘʥʥʠʤ 

ʤʦʜʫʣʝʤ ʪʝʭʥʦʣʦʛʽʶ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʩʦʣʦʥʫʚʘʪʠʭ ʚʦʜ ʜʦ ʚʠʤʦʛ ʧʠʪʥʦʾ. 

5. ʆʙˇʨʫʥʪʫʚʘʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʝʡ ʇɻʄɻ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʨʽʯʢʦʚʠʭ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ; ʦʮʽʥʠʪʠ ʚ ʭʨʦʥʽʯʥʦʤʫ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʙʝʟʧʝʯʥʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʛʫʘʥʽʜʠʥʦʚʠʭ ʩʧʦʣʫʢ. 

6. ɼʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ, ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʟ ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʙʶʚʝʪʽʚ), ʬʘʩʦʚʘʥʠʭ ʪʘ ʜʦʦʯʠʱʝʥʠʭ ʟ ʧʫʥʢʪʽʚ 

ʨʦʟʣʠʚʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ.   

7. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ 

ʙʘʟʠ ʟ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

8. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ, ʥʘʧʨʷʤʢʠ ʪʘ ʢʦʥʢʨʝʪʥʽ 

ʧʨʦʧʦʟʠʮʽʾ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʱʦʜʦ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʚʦʜʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ 

ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ, ʧʠʪʥʠʭ ʚʦʜ; ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʠʩʪʝʤ ʚʦʜʦʦʯʠʱʝʥʥʷ; ʙʽʦʣʦʛʽʯʥʘ ʜʽʷ ʦʯʠʱʝʥʦʾ ʚʦʜʠ ʥʘ ʪʝʧʣʦʢʨʦʚʥʠʡ ʦʨʛʘʥʽʟʤ; 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʠʨʦʜʥʽ ʪʘ ʧʠʪʥʽ ʚʦʜʠ; ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʝʘʛʝʥʪʠ ʜʣʷ 

ʚʦʜʦʦʯʠʱʝʥʥʷ; ʚʦʜʦʧʨʦʚʽʜʥʽ ʩʪʘʥʮʽʾ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʚʘʨʠʥʠ; ʥʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ ʟ ʷʢʦʩʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʪʘ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ï ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʨʦʙʣʝʤ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʛʽʛʽʻʥʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ï ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʠʭ 
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ʽ ʧʠʪʥʠʭ ʚʦʜ ʥʘ ʧʽʜʩʪʘʚʽ ʪʨʠʚʘʣʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ; ʧʦʨʽʚʥʷʣʴʥʦ-ʦʧʠʩʦʚʠʡ ï 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʣʦʞʝʥʴ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʷʢʦʩʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʠʪʥʠʭ ʚʦʜ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ; 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʝʡ ʇɻʄɻ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʠ ʭʣʦʨʫ; ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ, 

ʙʽʦʭʽʤʽʯʥʽ, ʛʝʤʘʪʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ ï ʦʮʽʥʢʘ ʙʝʟʧʝʯʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʚʠʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʇɻʄɻ; ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ï ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʽʚ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜʘʭ; ʩʦʮʽʦʣʦʛʽʯʥʠʡ ï ʘʥʢʝʪʥʝ 

ʦʧʠʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ; ʘʥʘʣʽʪʠʯʥʠʡ ʘʥʘʣʽʟ ï ʨʦʟʨʦʙʢʘ ʧʨʦʧʦʟʠʮʽʡ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ; ʤʘʪʝʤʘʪʠʯʥʽ (ʤʦʜʝʣʶʚʘʥʥʷ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ, 

ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ) ï ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʪʴ ʚʦʜ. ʉʪʘʪʠʩʪʠʯʥʝ ʪʘ 

ʛʨʘʬʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʚʠʢʦʥʫʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 10.0 

portable.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚʧʝʨʰʝ: 

- ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ 

ʧʨʦʙʣʝʤ ʫ ʩʠʩʪʝʤʽ çʩʪʘʥ ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ï ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠè ʚ ʫʤʦʚʘʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨ. ɼʥʽʧʨʦ ʷʢ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ; 

- ʨʦʟʰʠʨʝʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ 

ʨ. ɼʥʽʧʨʦ ʚ ʤʽʩʮʷʭ ʧʠʪʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ  ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʘʩʧʝʢʪʽ; 

- ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʱʦ ʚʢʣʶʯʘʪʠʤʫʪʴ ʦʮʽʥʢʫ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙô̒ʢʪʽʚ  ̔ʧʨʦʛʥʦʟ ʡʦʛʦ 

ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ; 

- ʦʧʠʩʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʪʘ ʚʠʷʚʣʝʥʦ ʧʨʠʯʠʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʷʢʽʩʪʶ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʦʨʫ ʚʟʜʦʚʞ ʨʫʩʣʘ 

ɼʥʽʧʨʘ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʦʯʠʱʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʝʣʠʢʠʤʠ 

ʚʦʜʦʚʦʜʘʤʠ; 
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- ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʛʫʘʥʽʜʠʥʦʚʠʭ ʩʧʦʣʫʢ ï ʩʦʣʝʡ ʇɻʄɻ ʷʢ 

ʬʣʦʢʫʣʷʥʪʽʚ ʽʟ ʟʥʝʟʘʨʘʞʫʶʯʦʶ ʜʽʻʶ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʟʘʤʽʩʪʴ ʭʣʦʨʫ ʥʘ 

ʝʪʘʧʽ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʦʾ ʚʦʜʠ; 

- ʜʦʚʝʜʝʥʦ ʚ ʭʨʦʥʽʯʥʦʤʫ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʝʟʧʝʯʥʽʩʪʴ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ; 

- ʜʘʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʧʨʽʩʥʝʥʥʷ ʩʦʣʦʥʫʚʘʪʠʭ ʚʦʜ ʜʦ 

ʚʠʤʦʛ ʧʠʪʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʦʤʝʤʙʨʘʥʥʠʭ ʫʩʪʘʥʦʚʦʢ; 

- ʫ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʧʣʘʥʽ ʪʘ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ ʜʘʥʦ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ 

ʷʢʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ (ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʬʘʩʦʚʘʥʠʭ, ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʣʦʜʷʟʽʚ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ 

ʪʘ ʙʶʚʝʪʽʚ), ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʟ ʾʭ ʚʦʜʦʦʯʠʱʝʥʥʷ; ʩʬʦʨʤʦʚʘʥʦ ʧʝʨʝʣʽʢ 

ʧʦʢʘʟʥʠʢʽʚ,  ʫ ʪʦʤʫ ʯʠʩʣʽ çʽʥʜʠʢʘʪʦʨʥʠʭè, ʨʽʚʝʥʴ ʚʤʽʩʪʫ ʷʢʠʭ ʥʘʡʯʘʩʪʽʰʝ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʞʦʨʩʪʢʽʰʦʛʦ ʢʦʥʪʨʦʣʶ ʫ ʧʠʪʥʽʡ ʚʦʜʽ; 

- ʨʦʟʨʦʙʣʝʥʦ ʛʽʛʽʻʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ 

ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʾʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʤʝʭʘʥʽʟʤ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʷʢʽʩʪʴ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ; 

- ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ  ʟʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ; 

- ʨʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʧʝʨʝʛʣʷʜʫ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, ʥʦʨʤʘʪʠʚʫ ʧʦʢʘʟʥʠʢʘ çʧʝʨʤʘʥʛʘʥʘʪʥʘ 

ʦʢʠʩʥʶʚʘʥʽʩʪʴè, ʢʝʨʫʶʯʠʩʴ ʧʨʠʥʮʠʧʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ ʱʦʜʦ 

ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ; 

- ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʧʦʟʠʮʽʾ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ ʧʠʪʘʥʴ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʘʶʪʴ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʝ ʟʥʘʯʝʥʥʷ ʪʘ ʩʧʨʠʷʪʠʤʫʪʴ ʚʠʢʦʥʘʥʥʶ 

ʟʦʙʦʚôʷʟʘʥʴ, ʱʦ ʚʟʷʣʘ ʥʘ ʩʝʙʝ ʥʘʰʘ ʢʨʘʾʥʘ ʟʛʽʜʥʦ ʟ  ʋʛʦʜʦʶ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ 
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ʋʢʨʘʾʥʦʶ ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ. ʈʦʙʦʪʘ ʩʧʨʠʷʪʠʤʝ ʚʠʭʦʜʫ ʟ ʢʨʠʟʦʚʦʛʦ ʩʪʘʥʫ, 

ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʩʢʣʘʚʩʷ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʟʥʠʞʝʥʥʶ ʥʘʧʨʫʞʝʥʦʩʪʽ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʟʘʭʠʩʪʫ ʾʭ ʟʜʦʨʦʚôʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ: 

1. ɿʤʽʥʠ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʠʪʥʫ ʚʦʜʫ, ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè, ʚʥʝʩʝʥʽ ʟʛʽʜʥʦ ʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 15.05.2018 ʨ. ˉ 2417-VIII  

(ʣʠʩʪ ʚʽʜ 26.07.16 ʨ. ˉ 21/2141 ɼʋ çɯɻɿ ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè). 

2. ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʪʘ ʧʨʘʚʠʣʘ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè (ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ 

ʚʽʜ 12.05.2010 ʨ. ˉ 400, ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 01.07.10 ʨ. ʟʘ 

 ̄452/17747).  

3. ɿʤʽʥʠ ʜʦ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè (ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ 

ʚʽʜ 15.08.2011 ʨ. ˉ 505, ʣʠʩʪ ɼʋ çɯɻʄɽ ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋ ʚʽʜ 06.10.10 ʨ. 

ˉ 1.02/5053).  

4. ʅʦʚʫ ʨʝʜʘʢʮʽʶ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ 2.2.4-171-10 

çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 14.12.17 ʨ. ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʧʘʥʽʾ çEPTISA Servicios de 

Ingenieria, S.L.è ʟ ʛʦʣʦʚʥʠʤ ʦʬʽʩʦʤ ʚ ɯʩʧʘʥʽʾ). 

5. ɼʝʨʞʘʚʥʠʡ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ çʇʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ ʪʘ ʷʢʦʩʪʽ ʬʘʩʦʚʘʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠè (ʧʦʩʪʘʥʦʚʘ ʚ. ʦ. ʛʦʣʦʚʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʣʽʢʘʨʷ ʋʢʨʘʾʥʠ 

ʚʽʜ 04.09.08 ʨ. ˉ 12, ʣʠʩʪ ɼʋ çɯɻʄɽ ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè ʚʽʜ 03.09.08 ʨ. 

 ̄21.2/4928).  

6. ɼʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ɺ.2.5-74:2013 çɺʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɿʦʚʥʽʰʥʽ 

ʤʝʨʝʞʽ ʪʘ ʩʧʦʨʫʜʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷè (ʥʘʢʘʟʠ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʚʽʜ 08.04.13 ʨ. ˉ 133 ʪʘ ʚʽʜ  28.08.13 ʨ. ˉ 410). 

7. ɼʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ɺ.2.5.-64:2012 çɺʥʫʪʨʽʰʥʽʡ ʚʦʜʦʧʨʦʚʽʜ ʪʘ 

ʢʘʥʘʣʽʟʘʮʽʷ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷè (ʥʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 
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ʨʦʟʚʠʪʢʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 

31.10.12 ʨ. ˉ 553). 

8. ʊɯ 36.0-20674041-001:2018 çʊʝʭʥʦʣʦʛʽʯʥʘ ʽʥʩʪʨʫʢʮʽʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʦʾ 

ʚʦʜʠè ʊʆɺ çʃɻɿ çʇʈɸʁʄè (ʚʠʩʥʦʚʦʢ ʜʝʨʞʘʚʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʚʽʜ 19.10.18 ʨ. ˉ 602-123-20-2/43799).  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ:  

- ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ çʇʽʜʪʨʠʤʢʘ ʋʢʨʘʾʥʠ ʚ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè / 

APENA project (2016 ʨ., ʘʚʪʦʨ ʙʫʚ ʝʢʩʧʝʨʪʦʤ ʮʴʦʛʦ ʧʨʦʝʢʪʫ); 

- ʫ ʜʽʷʣʴʥʦʩʪʽ ʨʦʙʦʯʠʭ ʛʨʫʧ ʪʘ ʢʦʤʽʩʽʡ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʚ ʘʚʪʦʨ: ʜʣʷ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʝʢʪʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʢʪʫ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢʘ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ (ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 04.11.09 ʨ. ˉ 431-

ɸʜʤ); ʟ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʫʥʽʬʽʢʦʚʘʥʠʭ ʬʦʨʤ ʘʢʪʽʚ (ʥʘʢʘʟ ɼʉɽʉ ʋʢʨʘʾʥʠ ʚʽʜ 

28.04.12 ʨ. ˉ 39); ʟ ʧʠʪʘʥʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ (ʥʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ɾʂɻ ʋʢʨʘʾʥʠ ʚʽʜ 21.12.12 ʨ. ˉ 644); ʟ ʧʠʪʘʥʴ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʯʠʥʝʥʥʷ ʜʠʚʝʨʩʽʡʥʦʛʦ ʪʘ/ʘʙʦ ʪʝʨʦʨʠʩʪʠʯʥʦʛʦ ʘʢʪʫ ʚ ʩʠʩʪʝʤʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤ. ʂʠʻʚʘ (ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄɼɸ ʚʽʜ 12.08.14 ʨ. ˉ  899); 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

(ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 25.06.15 ʨ. ˉ 390); ʟ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʩʧʘʣʘʭʫ 

ʛʦʩʪʨʦʾ ʢʠʰʢʦʚʦʾ ʽʥʬʝʢʮʽʾ ʚ ʤʽʢʨʦʨʘʡʦʥʽ ɹʦʨʪʥʠʯʽ ʤ. ʂʠʻʚʘ (ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 

14.01.15 ʨ. ˉ 7); ʟ ʧʠʪʘʥʴ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʣʠʩʪ ʄʆɿ ʋʢʨʘʾʥʠ 

ʚʽʜ 11.11.16 ʨ. ˉ 05.1-10-15/127-16); ʟ ʧʠʪʘʥʴ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʫ ʩʬʝʨʽ ʚʦʜʠ ʧʨʠʨʦʜʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ (ʥʘʢʘʟ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 

24.03.16 ʨ. ˉ 30-ɸʜʤ); ʟ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʫ çɻʣʦʙʘʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʩʘʥʽʪʘʨʽʾ ʪʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ (GLAAS)è (ʣʠʩʪ ɼʋ çɯɻɿ 

ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè ʚʽʜ 03.03.16 ʨ. ˉ 21/521); ʟ ʢʦʦʨʜʠʥʘʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʇʨʦʪʦʢʦʣʫ ʧʨʦ ʚʦʜʫ ʪʘ ʟʜʦʨʦʚ'ʷ ʚ ʋʢʨʘʾʥʽ (ʥʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 21.10.16 ʨ. ˉ 390);  

- ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʅʘʮʽʦʥʘʣʴʥʠʭ ʜʦʧʦʚʽʜʝʡ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ʚ ʋʢʨʘʾʥʽ ʫ 2017, 2018 ʨʨ. (ʣʠʩʪʠ ɼʋ çɯɻɿ ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋ ʚʽʜ 20.07.18 ʨ. 

ˉ 20/2456, ʚʽʜ 27.08.19 ʨ. ˉ 1.02/2247). 

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ ʢʦʤʫʥʘʣʴʥʦʾ 

ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʾ ʣʶʜʠʥʠ ʟ ʩʝʢʮʽʻʶ ʛʽʛʽʻʥʠ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʄʆɿ ʋʢʨʘʾʥʠ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

13.01.16 ʨ.) ʪʘ ʝʢʦʣʦʛʽʾ ʘʛʨʦʩʬʝʨʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 

30.11.18 ʨ.).  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʟʜʽʡʩʥʝʥʦ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʽʜʝʾ, ʤʝʪʠ ʽ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʴ, ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʠ, ʨʦʟʨʦʙʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʘʣʛʦʨʠʪʤʽʚ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʫʩʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʚʠʩʥʦʚʢʠ.  

ɸʚʪʦʨ ʦʩʦʙʠʩʪʦ ʧʨʠʡʤʘʚ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʦʤʫ ʩʫʧʨʦʚʦʜʽ ʘʜʘʧʪʘʮʽʾ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʽ ʫ ʩʬʝʨʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦ ʥʦʨʤ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ. ɿʦʢʨʝʤʘ, ʫ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʽ ʧʦʣʦʞʝʥʴ 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʠʪʥʫ ʚʦʜʫ, ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè, 

ɼʉʘʥʇʽʅ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè ʪʘ ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ ʮʴʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʘʢʪʫ (ʟʤʽʥʠ 

ʩʪʦʩʫʚʘʣʠʩʷ ʙʽʣʴʰʝ 30 % ʪʝʢʩʪʫ ʯʠʥʥʦʛʦ ʜʦʢʫʤʝʥʪʫ).  

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʧʦʜʷʢʫ ʜʦʢʪʦʨʫ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ 

ɸʥʪʦʤʦʥʦʚʫ ʄ. ʖ., ʜʦʢʪʦʨʫ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʫ ʊʦʤʘʰʝʚʩʴʢʽʡ ʃ. ɸ., 

ʢʦʣʝʢʪʠʚʘʤ ʣʘʙʦʨʘʪʦʨʽʾ ʩʘʥʽʪʘʨʥʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ɼʋ çɯɻɿ ʽʤ. ʆ.ʄ. ʄʘʨʟʻʻʚʘ ʅɸʄʅʋè ʟʘ ʜʦʧʦʤʦʛʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʢʨʝʤʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ʨʦʙʦʪʠ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 80 %. 

ʈʝʟʫʣʴʪʘʪʠ ʩʧʽʣʴʥʠʭ ʨʦʙʽʪ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʜʠʩʝʨʪʘʮʽʾ ʃʠʧʦʚʝʮʴʢʦʾ ʆ. ɹ. 

çɺʧʣʠʚ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʟʘ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʧʠʪʥʦʾ 

ʚʦʜʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚè ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.02.01 çʛʽʛʽʻʥʘ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʧʘʪʦʣʦʛʽʷè (ʤ. ʂʠʾʚ, 2016 ʨ.).  
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ʄʘʪʝʨʽʘʣʠ ʢʘʥʜʠʜʘʪʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ ʘʚʪʦʨʘ ʥʝ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʥʘʧʠʩʘʥʥʽ 

ʜʦʢʪʦʨʩʴʢʦʾ.  

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʦʧʨʠʣʶʜʥʝʥʽ, ʦʙʛʦʚʦʨʝʥʽ ʪʘ ʩʭʚʘʣʝʥʽ ʥʘ: ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʛʨʝʩʘʭ: çɺʦʜʘ: ʵʢʦʣʦʛʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʷ. ʕʂɺɸʊʕʂ-2008è (ʤ. ʄʦʩʢʚʘ, 2008 ʨ.); çɽʊɽɺʂè (ʤ. ʗʣʪʘ, 2009, 

2013 ʨʨ.), çɯʥʩʪʠʪʫʮʽʡʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʨʝʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè (ʤ. ʂʠʾʚ, 2015, 2018 ʨʨ.); ʢʨʫʛʣʠʭ ʩʪʦʣʘʭ: çʗʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ 

ʙʝʟʧʝʯʥʽʩʪʴ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷè ʫ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʬʦʨʫʤʫ çʂʦʤʧʣʝʢʩʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʡè (ʤ. ʂʠʾʚ, 2012 ʨ.) ʪʘ çɼʦʚʢʽʣʣʷ ʽ ʟʜʦʨʦʚôʷè 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ɽʢʦʣʦʛʽʯʥʦʾ ʃʽʛʠ (ʤ. ʂʠʾʚ, 2013 ʨ.); XV ʟôʾʟʜʽ ʛʽʛʽʻʥʽʩʪʽʚ ʋʢʨʘʾʥʠ 

(ʤ. ʃʴʚʽʚ, 2012 ʨ.); ʤʽʞʥʘʨʦʜʥʠʭ ʚʦʜʥʠʭ ʬʦʨʫʤʘʭ: çAQUA UKRAINEè (ʤ. ʂʠʾʚ, 

2008, 2015 ʨʨ.), çLviv Eco Forumè (ʤ. ʃʴʚʽʚ, 2019 ʨ.); ʢʦʥʬʝʨʝʥʮʽʷʭ:  çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠè (ʤ. ʂʠʾʚ, 2007, 2008, 2009, 2010, 

2011, 2014, 2015, 2019 ʨʨ.), çɺʦʜʘ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽè (ʤ. ʆʜʝʩʘ, 2010 ʨ.), 

çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʚʦʜʥʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽè (ʤ. ʆʜʝʩʘ, 2011 ʨ.), çʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʤ. ʂʨʝʤʝʥʯʫʢ, 

2017, 2018 ʨʨ.).   

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ: 

çɹʝʟʧʝʢʘ ʪʘ ʷʢʽʩʪʴ ʚʦʜʠ ʧʠʪʥʦʾ ʪʘ ʩʪʽʯʥʦʾ. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ. ɸʪʝʩʪʘʮʽʷ ʚʠʨʦʙʥʠʯʦ-

ʪʝʭʥʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡè (ʤ. ʂʠʾʚ, 2012 ʨ.), ʜʣʷ ʣʽʢʘʨʽʚ-ʣʘʙʦʨʘʥʪʽʚ ʫ ʅʘʮʽʦʥʘʣʴʥʽʡ 

ʤʝʜʠʯʥʽʡ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤ. ʇ. ʃ. ʐʫʧʽʢʘ (ʤ. ʂʠʾʚ, 2015 ʨ.); 

çʊʨʘʥʩʧʦʟʠʮʽʷ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚ ɭʉ ʧʨʦ ʷʢʽʩʪʴ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ 

ʣʶʜʠʥʦʶ, ʪʘ ʧʨʦ ʦʯʠʩʪʢʫ ʤʽʩʴʢʠʭ ʩʪʽʯʥʠʭ ʚʦʜè (ʤ. ʂʠʾʚ, 2016 ʨ.); çʅʘʫʢʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ 

ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘè (ʤ. ʂʠʾʚ, 2017 ʨ.); çʂʣʶʯʦʚʽ 

ʘʩʧʝʢʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ, ʘ ʪʘʢʦʞ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʧʨʦʙʣʝʤ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚè (ʤ. ʂʠʾʚ, 2018 ʨ.); çɺʦʜʦʧʽʜʛʦʪʦʚʢʘ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʢʦʥʪʨʦʣʴ. ɺʠʤʦʛʠ ʜʦ 

ʘʢʨʝʜʠʪʘʮʽʾ ʣʘʙʦʨʘʪʦʨʽʡè (ʤ. ʂʠʾʚ, 2018 ʨ.); çʏʠʩʪʘ ʚʦʜʘ ʽ ʨʝʤʝʜʽʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʅʘʛʦʣʦʩ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʢʘʪʘʩʪʨʦʬʽ ʪʘ ʽʥʰʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 
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ʟʘʙʨʫʜʥʝʥʥʷʭè (ʤ. ʂʠʾʚ, 2019 ʨ.); çʈʦʣʴ ʝʢʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʚ ʨʝʬʦʨʤʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠè (ʤ. ʂʠʾʚ, 2019 ʨ.).   

ɸʚʪʦʨ ʧʨʠʡʤʘʚ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʘʜʽʦ- ʪʘ ʪʝʣʝʧʨʦʛʨʘʤʘʭ, ʧʫʙʣʽʢʫʚʘʣʘʩʷ ʫ 

ʛʘʟʝʪʘʭ (ʙʣʠʟʴʢʦ 20 ʽʥʪʝʨʚôʶ).  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 53 ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

24 ʩʪʘʪʪʽ (11 ʩʘʤʦʩʪʽʡʥʠʭ) ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ (2 ʝʣʝʢʪʨʦʥʥʽ), 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ, 15 ʟ ʷʢʠʭ ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ. ʂʨʽʤ ʮʴʦʛʦ, ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ 5 ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ (ɼɻʅ, ɼʉʘʥʇʽʅ, ɼɹʅ).   

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʤʘʻ ʘʥʦʪʘʮʽʶ ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 7-ʤʠ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʾʭ 

ʘʥʘʣʽʟʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʠʪʴ 

492 ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘ (349 ï ʢʠʨʠʣʠʮʝʶ, 143 ï ʣʘʪʠʥʠʮʝʶ). ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 

382 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ (ʦʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʾʾ ʪʝʢʩʪʫ ʩʪʘʥʦʚʠʪʴ 

300 ʩʪʦʨʽʥʦʢ), ʤʽʩʪʠʪʴ 79 ʨʠʩʫʥʢʽʚ, 71 ʪʘʙʣʠʮʶ, 9 ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ɽʂʆʃʆɻʆ-ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ʉʊɸʅʋ ɼɾɽʈɽʃ 

ʇʀʊʅʆɻʆ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ,  ʗʂʆʉʊɯ ʇʀʊʅʀʍ ɺʆɼ 

 ʊɸ ʐʃʗʍʀ ɰʍ ʇʆʃɯʇʐɽʅʅʗ ɿ ʄɽʊʆʖ ɿɸʍʀʉʊʋ ʊɸ ɿɹɽʈɽɾɽʅʅʗ 

ɿɼʆʈʆɺôʗ ʅɸʉɽʃɽʅʅʗ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

1.1. ɼʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  

 

ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ) ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʚʦʜʠ 

ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʩʪʨʘʞʜʘʻ ʢʦʞʥʘ ʪʨʝʪʷ ʣʶʜʠʥʘ ʫ ʩʚʽʪʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ 

ʨʦʟʧʦʜʽʣʫ ʾʾ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʟʝʤʥʦʾ ʢʫʣʽ ʪʘ ʛʣʦʙʘʣʴʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʦʜʥʠʭ ʜʞʝʨʝʣ. ɸʙʩʦʣʶʪʥʠʡ ʜʝʬʽʮʠʪ ʚʦʜʠ ʚʽʜʯʫʚʘʶʪʴ ʙʽʣʴʰʝ ʷʢ 

40 ʢʨʘʾʥ ʩʚʽʪʫ (ɹʣʠʟʴʢʠʡ ʉʭʽʜ, ɸʬʨʠʢʘ, ɯʥʜʽʷ, ʂʠʪʘʡ) [61]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ 

ʆʆʅ, ʋʢʨʘʾʥʘ ʟʘ ʩʫʤʘʨʥʠʤʠ ʟʘʧʘʩʘʤʠ ʚʣʘʩʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʤʘʣʦʟʘʙʝʟʧʝʯʝʥʠʭ ʜʝʨʞʘʚ ʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʟ ʦʩʪʘʥʥʽʭ 

ʤʽʩʮʴ ʟ-ʧʦʤʽʞ ʢʨʘʾʥ ɭʚʨʦʧʠ. ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʢʨʘʾʥʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ, 

ʧʨʠʯʠʥʦʶ ʚʽʜʜʘʣʝʥʦʩʪʽ ʜʝʷʢʠʭ ʤʽʩʪ ʽ ʧʨʦʤʠʩʣʦʚʦ-ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʚʽʜ ʜʞʝʨʝʣ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʨʽʟʥʽ ʫʤʦʚʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ [21, 62, 63]. ɿʦʢʨʝʤʘ, ʥʘ ʦʜʥʦʛʦ 

ʞʠʪʝʣʷ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʨʽʢ ʧʨʠʧʘʜʘʻ 150 ʤ3 ʤʽʩʮʝʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʽʯʥʦʛʦ 

ʩʪʦʢʫ, ʱʦ ʫ 5 ʨʘʟʽʚ ʤʝʥʰʝ, ʥʽʞ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ  ʋʢʨʘʾʥʽ [64]. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʶ 

ʤʘʣʦʚʦʜʥʠʭ ʨʘʡʦʥʽʚ ʟʙʫʜʦʚʘʥʦ ʢʘʥʘʣʠ ʪʘ ʚʝʣʠʢʽ ʚʦʜʦʚʦʜʠ, ʯʝʨʝʟ ʷʢʽ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʩʪʦʢʫ ʦʩʥʦʚʥʠʭ ʨʽʯʦʢ. ʅʘʧʨʠʢʣʘʜ, ʪʽʣʴʢʠ ʥʘ ʨ. ɼʥʽʧʨʦ ʩʪʚʦʨʝʥʦ 

6 ʚʝʣʠʢʠʭ ʚʦʜʦʩʭʦʚʠʱ (ʂʠʾʚʩʴʢʝ, ʂʘʥʽʚʩʴʢʝ, ʂʨʝʤʝʥʯʫʮʴʢʝ, ʂʘʤôʷʥʩʴʢʝ, 

ɼʥʽʧʨʦʚʩʴʢʝ, ʂʘʭʦʚʩʴʢʝ), 5 ʦʩʥʦʚʥʠʭ ʢʘʥʘʣʽʚ (ʂʘʭʦʚʩʴʢʠʡ, ɼʥʽʧʨʦ-ɼʦʥʙʘʩ, ɼʥʽʧʨʦ-

ɯʥʛʫʣʝʮʴ, ɼʥʽʧʨʦ-ʂʨʠʚʠʡ ʈʽʛ, ʇʽʚʥʽʯʥʦʢʨʠʤʩʴʢʠʡ) ʪʘ 3 ʦʩʥʦʚʥʽ ʚʝʣʠʢʽ ʚʦʜʦʚʦʜʠ 

(ɼʥʽʧʨʦ-ɹʽʣʘ ʎʝʨʢʚʘ, ɼʥʽʧʨʦ-ɼʦʥʙʘʩ-ʍʘʨʢʽʚ, ɼʥʽʧʨʦ-ʂʽʨʦʚʦʛʨʘʜ). ɿʘʚʜʷʢʠ  

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʚʩʷ ʨʽʚʝʥʴ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ɸʈ ʂʨʠʤ (ʫ 3 ʨʘʟʠ), ʍʝʨʩʦʥʩʴʢʽʡ (ʫ 5,5 ʨʘʟʘ), ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ (12,5 ʨʘʟʘ), 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ (ʫ 3 ʨʘʟʠ) ʦʙʣʘʩʪʝʡ [65]. ʅʘ ʩʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʶʪʴ ʽʥʰʠʡ ʰʣʷʭ 

ʨʦʟʚʠʪʢʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʘʣʦʚʦʜʥʠʭ ʨʝʛʽʦʥʽʚ ɼʦʥʙʘʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʚʦʜʦʧʨʠʧʣʠʚʽʚ ʟʘʢʨʠʪʠʭ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ [66]. ɯʥʦʜʽ ʫ ʪʘʢʠʭ ʨʝʛʽʦʥʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʟʤʽʰʘʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʚʝʣʠʢʦʾ ʯʘʩʪʢʠ 

ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ (10-15 %) [3, 26], ʱʦ ʟʘʭʠʱʝʥʘ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ ʪʘ ʤʘʻ 

ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʧʦʚʝʨʭʥʝʚʦʶ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʣʽʩʪʶ ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ [67-69]. ɼʝʷʢʽ ʧʨʠʨʦʜʥʽ ʚʦʜʠ ʉʝʥʦʤʘʥʩʴʢʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʤʦʞʫʪʴ ʙʫʪʠ ʝʪʘʣʦʥʦʤ ʩʪʘʙʣ̔ʴʥʦʾ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʚʦʜʠ ʧʠʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [70]. ʋ 

ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʟʘʧʘʩʠ ʪʘʢʠʭ ʚʦʜ ʫ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʝʟʝʨʚ 

ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʨʘʟʽ  ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ [71]. ʆʜʥʘʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʧʦʜʘʯʽ ʯʠʩʪʦʾ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʫ 

ʩʠʩʪʝʤʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʯʝʨʧʘʥʘ ʽ 

ʟʘʙʨʫʜʥʝʥʘ ʫʧʨʦʜʦʚʞ  ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ. ɽʢʩʧʝʨʪʥʦ ʦʮʽʥʝʥʦ, ʱʦ ʪʘʢʽ ʚʦʜʠ ʟ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 1,5 ʛ/ʣ, ʷʢʽ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʨʝʟʝʨʚʦʤ ʧʠʪʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ, 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡ ʟʘʧʘʜʠʥʽ ʫ ʚʠʛʣʷʜʽ  ʩʪʘʪʠʯʥʠʭ ʟʘʧʘʩʽʚ ʫ 

ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʽʩʪʽ 810 ʢʤ3 [72]. ʏʝʨʝʟ ʨʽʟʥʽ ʯʠʥʥʠʢʠ ʟʘʙʽʨ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʥʘʰ̔ʡ 

ʢʨʘʾʥʽ ʫ ʜʠʥʘʤʽʮʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻʪʴʩʷ. ɺʦʜʥʦʯʘʩ, ʥʘ ʞʘʣʴ, ʚʦʥʠ ʧʦʚʩʶʜʥʦ 

ʟʘʣʠʰʘʶʪʴʩʷ ʜʞʝʨʝʣʦʤ ʪʝʭʥʽʯʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [73].  

ɼʫʞʝ ʯʘʩʪʦ ʧʽʜʟʝʤʥʽ ʛʦʨʠʟʦʥʪʠ ʚʽʜʩʫʪʥʽ ʘʙʦ ʥʝ ʤʘʶʪʴ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ 

ʟʘʙʨʫʜʥʝʥʽ [74]. ʅʘʧʨʠʢʣʘʜ, ʤʠʰ'ʷʢ ʫ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜʘʭ ʻ ʧʨʦʙʣʝʤʦʶ ʫ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ, ʚʢʣʶʯʘʶʯʠ ʜʝʷʢʽ ʨʝʛʽʦʥʠ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ. ɻʝʦʭʽʤʽʢ ʽʟ 

ʃʘʤʦʥʪʽ, ʷʢʠʡ ʫʧʨʦʜʦʚʞ ʜʝʩʷʪʠ ʨʦʢʽʚ ʧʨʘʮʶʚʘʚ ʟ̔ ʛʨʦʤʘʜʘʤʠ ɺ'ʻʪʥʘʤʫ, ʂʘʤʙʦʜʞʽ ʪʘ 

ɹʘʥʛʣʘʜʝʰ, ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʤʠʰ'ʷʢʫ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ, ʩʢʘʟʘʚ, ʱʦ ʤʠ ʩʧʨʠʡʤʘʻʤʦ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʷʢ 

ʛʽʛʘʥʪʩʴʢʝ ʟʘʭʠʱʝʥʝ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ ʦʟʝʨʦ, ʤʘʡʞʝ ʥʝʩʢʽʥʯʝʥʥʠʡ ʨʝʩʫʨʩ, ʦʜʥʘʢ ʮʝ ʥʝ 

ʪʘʢ, ʜʫʞʝ ʯʘʩʪʦ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʧʽʜʜʘʶʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʶ ʯʝʨʝʟ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʪʘ ʽʥʰʽ ʯʠʥʥʠʢʠ [75]. ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʤʠʰôʷʢʦʤ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʨʘʡʦʥʽʚ, ʘʣʝ ʯʘʩʪʦ ʮʽʻʶ ʩʧʦʣʫʢʦʶ ʟʘʙʨʫʜʥʝʥʽ ʚʦʜʠ ʟ ʛʽʨʩʴʢʠʭ 

ʨʘʡʦʥʽʚ, ʥʘʧʨʠʢʣʘʜ, ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʐʚʝʮʽʾ [76]. ʊʝʢʪʦʥʽʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʧʨʠʟʚʝʣʘ ʜʦ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʪʫʪʽ ʫ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɼʦʥʝʮʴʢʦʾ 
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ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ ʪʘ ̒ ʧʨʠʯʠʥʦʶ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʥʘʩʝʣʝʥʥʷ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ [77].  

ʄʦʥʽʪʦʨʠʥʛ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʷʢʽʩʪʴ ʤʘʡʞʝ 50 % ʧʨʦʙ ʥʝ 

ʚʜ̔ʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ [73]. ɺ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʚʦʜʘʭ ʜʫʞʝ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ, ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʢʘʣʘʤʫʪʥʦʩʪʽ ʯʝʨʝʟ ʛʝʦʭʽʤʽʯʥʽ 

ʦʙʩʪʘʚʠʥʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ [78]. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʷʢʽʩʪʶ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʥʘ 

ʩʫʯʘʩʥʠʭ ʚʦʜʦʟʘʙʦʨʘʭ ʜʘʶʪʴ ʫʩʽ ʧʽʜʩʪʘʚʠ ʢʦʥʩʪʘʪʫʚʘʪʠ ʾʾ ʧʦʩʪʽʡʥʝ ʧʦʛʽʨʰʝʥʥʷ ʯʝʨʝʟ 

ʥʝʟʘʜʦʚʽʣʴʥʫ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ [79, 80]. ɺʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫʪʚʦʨʠʣʠʩʷ ʜʝʧʨʝʩʽʡʥʽ ʚʦʨʦʥʢʠ ʚ ʜʦʣʠʥʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʪʘ ʤʽʩʪ 

ʂʠʻʚʘ, ʇʦʣʪʘʚʠ, ʍʘʨʢʦʚʘ, ʄʝʣʽʪʦʧʦʣʷ. ɻʽʨʥʠʯʦ-ʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʧʨʠʯʠʥʷʻ 

ʜʨʝʥʫʚʘʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ɿʘʭʽʜʥʦʤʫ ɼʦʥʙʘʩʽ, ʂʨʠʚʙʘʩʽ, ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ, ʅʽʢʦʧʦʣʴʩʴʢʦʤʫ ʤʘʨʛʘʥʮʝʚʦ-ʨʫʜʥʦʤʫ ʙʘʩʝʡʥʽ. 

ʐʘʭʪʥʽ ʚʦʜʠ ʧʽʜʚʠʱʝʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʜʨʝʥʫʶʪʴʩʷ ʚ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ ʽ ʤʽʛʨʫʶʪʴ ʥʘ 

ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ, ʟʘʩʦʣʶʶʯʠ ʧʨʽʩʥʽ ʚʦʜʠ ʇʽʚʜʥʷ ʪʘ ʨʦʜʶʯʽ ˇʨʫʥʪʠ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ 

ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʩʢʠʜʘʥʥʷ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʅʘʡʟʘʙʨʫʜʥʝʥʽʰ ̔ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʥʘ ɼʦʥʙʘʩʽ, ʚ ʇʨʠʜʥʽʧʨʦʚôʾ, 

ɸʈ ʂʨʠʤ. ʅʠʟʢʘ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ  ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʻ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʾʭʥʽ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ), ʟʦʢʨʝʤʘ: ʬʝʥʦʣʽʚ, ʮʽʘʥʽʜʽʚ, ʨʦʜʘʥʽʜʽʚ,  ʘ 

ʪʘʢʦʞ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʘʟʦʪʦʚʤʽʩʥʠʭ  ʨʝʯʦʚʠʥ ʪʦʱʦ. ɯʩʥʫʶʯʘ ʪʝʭʥʦʣʦʛʽʷ ʦʯʠʱʝʥʥʷ 

ʧʠʪʥʠʭ ʚʦʜ ʥʝ ʚ ʟʤʦʟʽ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʜʦʚʝʩʪʠ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʚʠʤʦʛ ʷʢʽʩʪʴ  ʧʠʪʥʦʾ 

ʚʦʜʠ [26].  

ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʦʢʨʝʤʠʭ ʚʝʣʠʢʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʘʙʫʚ ʫ 1960-1970 ʨʨ.  ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʧʽʜ ʯʘʩ  ʚʠʙʦʨʫ ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʚʘʣʠ ʧʦʚʝʨʭʥʝʚʠʤ ʚʦʜʘʤ [21]. ʇʦʥʘʜ 80 % 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʠʪʥʠʭ ʽ ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʥʝʟʘʭʠʱʝʥʦʶ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ ʚʦʜʦʶ ʟ ʚʽʜʢʨʠʪʠʭ ʚʦʜʦʡʤ [81, 82]. ʌʦʨʤʫʚʘʥʥʷ 

ʨʝʞʠʤʫ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʟʥʘʯʥʠʤ ʚʧʣʠʚʦʤ 

ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʝʧʽʟʦʜʠʯʥʽ ʩʝʟʦʥʥʽ ʪʘ ʙʘʛʘʪʦʨʽʯʥʽ 

ʟʤʽʥʠ ʾʭ ʟʘʧʘʩʽʚ ʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ [83]. ʋ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʠʩʣʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʢʘʪʘʩʪʨʦʬ ʟ 1996 ʨ. ʧʦ 2005 ʨ. ʟʨʦʩʣʦ ʧʦʨʽʚʥʷʥʦ  ʟ ʧʝʨʽʦʜʦʤ ʤʽʞ 1950 ʨ. ʽ 
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1980 ʨ. [84]. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ 

ʚʦʜʠ ʚʦʜʦʡʤ, ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʣʶʜʝʡ. ɺ ʫʥʽʚʝʨʩʠʪʝʪʽ ʉʭʽʜʥʦʾ ɸʥʛʣʽʾ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʷʢʽʩʪʴ 

ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʧʦʛʽʨʰʝʥʥʷ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɸʚʪʦʨʦʤ ʧʨʦʻʢʪʫ ʙʫʣʦ ʟʘʷʚʣʝʥʦ, ʱʦ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ 

ʦʯʽʢʫʚʘʪʠ, ʢʦʣʠ ʝʢʦʩʠʩʪʝʤʠ ʙʫʜʫʪʴ ʫ ʥʝʙʝʟʧʝʮʽ, ʘ ʧʦʪʽʤ ʥʘʤʘʛʘʪʠʩʷ ʾʤ ʜʦʧʦʤʦʛʪʠ, ʤʠ 

ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʠʪʠ ʧʦʪʝʥʮʽʡʥʫ ʧʨʦʙʣʝʤʫ ʽ ʟʨʦʙʠʪʠ ʱʦʩʴ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ  ʨʝʘʣʴʥʦʾ 

ʟʘʛʨʦʟʠ [85]. ʋ ʨʘʟʽ ʧʦʤʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʝʨʝʚʠʨʦʙʥʠʮʪʚʦ ʬʣʦʨʠ ʽ ʬʘʫʥʠ, ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʪʘ ʽʥ. ɿʘ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ (30-33ʦʉ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʬʽʮʠʪ ʢʠʩʥʶ ʫ ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ ʚʦʜʦʡʤʠ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʥʘʝʨʦʙʥʠʭ ʧʨʦʮʝʩʽʚ [86].  

ɻʣʦʙʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʟʘʯʽʧʘʻ ʫʩʽ ʢʨʘʾʥʠ ʩʚʽʪʫ ʯʝʨʝʟ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʻ 

ʟʘʩʦʣʝʥʥʷ ʨʽʯʦʢ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʠʩʦʢʽ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʨʘʪʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʤʽʞʥʘʨʦʜʥʦʾ ʛʨʫʧʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʝʢʩʧʝʨʪʽʚ ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʣʦʛʽʾ 

ɹʘʨʩʝʣʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çNarc²s Prat and Miguel Ca¶edo-Arg¿ellesè ʧ̔ ʜʪʚʝʨʜʠʣʠ, 

ʱʦ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʦʯʽʢʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʩʠʪʫʘʮʽʾ. ʋ ʛʣʦʙʘʣʴʥʠʭ ʨʽʯʢʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʥʘʜʤʽʨʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʽ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʛʨʦʟʫ ʜʣʷ ʚʠʞʠʚʘʥʥʷ 

ʦʨʛʘʥʽʟʤʽʚ, ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʙʽʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʝʢʦʩʠʩʪʝʤʠ, ʩʪʚʦʨʶʻ 

ʩʝʨʡʦʟʥʽ ʝʢʦʥʦʤʽʯʥʽ, ʩʫʩʧʽʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. 

ʉʦʣʦʥʽʩʪʴ ʨʽʯʦʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʘ ʷʢ ʢʣʽʤʘʪʦʣʦʛʽʻʶ, ʪʘʢ ʽ ʛʝʦʣʦʛʽʻʶ ʪʝʨʠʪʦʨʽʾ 

ʘʙʦ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɺʠʷʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʫʨʙʘʥʽʟʘʮʽʻʶ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʦʣʽ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʢʨʠʪʪʷ ʜʦʨʽʛ ʚʟʠʤʢʫ ʪʘ ʟʘʩʦʣʝʥʥʷʤ ʧʨʽʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʦʜ  [87-

89]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʤʽʥ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ʊʝʪʝʨʽʚ ʚ ʋʢʨʘʾʥʽ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʻ ʧʦʤʽʨʥʝ ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʩʪʦʢʘʤʠ 

ʥʘ ʬʦʥʽ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ [90]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʤʘʡʞʝ ʥʘ ʟʘʣʠʰʠʣʦʩʷ ʚʦʜʦʡʤ ʚ ʋʢʨʘʾʥʽ, ʷʢʽ ʙ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤ 

ʩʪʘʥʦʤ, ʦʩʥʦʚʥʠʤʠ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʚʦʜʦʡʤ  ʧʝʨʰʦʾ  ʢʘʪʝʛʦʨʽʾ [17]. ɿʘ ʛʽʛʽʻʥʽʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ 
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ʢʨʠʪʝʨʽʷʤʠ [91] ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʯʠʥ ʧʦʢʘʟʥʠʢʽʚ, 

ʱʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ ʚʦʜʽ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʧʦʚʽʜʘʻ 2-3 ʢʣʘʩʘʤ [92-95]. ɿʘ ʜʘʥʠʤʠ 

ɺ. ʆ. ʇʨʦʢʦʧʦʚʘ [95, 96], ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʡʤʠ, ʟʦʢʨʝʤʘ ʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʭ 

ʥʝʦʯʠʱʝʥʠʭ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ɿʘʛʘʣʦʤ ʫ  ʢʨʘʾʥʽ ʧʠʪʦʤʘ ʚʘʛʘ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ ʚʦʜʦʡʤ ʧʝʨʰʦʾ  ʢʘʪʝʛʦʨʽʾ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ 

ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ 18,4 %, ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ï ʫ 17,9 % 

ʚʠʧʘʜʢʽʚ.  

ɭʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ ʪʘʢʦʞ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʽʩʥʠʭ ʚʦʜ ʜʝʨʞʘʚ, ʯʣʝʥʽʚ ɭʉ, ʧʽʜʪʚʝʨʜʠʣʠ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʾʭ ʷʢʦʩʪʽ ʚʠʤʦʛʘʤ ɺʦʜʥʦʾ ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʽ, ʱʦ ʚʢʣʶʯʘʚ ʽʥʬʦʨʤʘʮʽʶ ʟ 4000 ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʘʡʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʭ̔ ʤʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʧʝʩʪʠʮʠʜʠ, ʪʨʠʙʫʪʠʣʦʣ, ʧʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ, 

ʙʨʦʤʥʽ ʩʧʦʣʫʢʠ ʪʦʱʦ) ʟʘʛʨʦʞʫʶʪʴ ʙʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʤʘʾʪʪʶ ʤʘʡʞʝ ʧʦʣʦʚʠʥʠ ʚʦʜʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ [97].  

ʗʢʽʩʪʴ ʚʦʜʠ ʫ ʚʦʜʦʡʤʘʭ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ 

ʚʧʣʠʚʘʻ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʾʭ ʚʟʘʻʤʦʜʽʷ ʟ ʧʨʠʨʦʜʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʜʠ, ʧʨʦʮʝʩʠ ʨʦʟʙʘʚʣʝʥʥʷ, ʩʝʜʠʤʝʥʪʘʮʽʾ, ʙʽʦʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ, 

ʬʽʟʠʯʥʽ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʦʙʪʦ ʟʜʘʪʥʽʩʪʴ 

ʚʦʜʦʡʤʠ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʩʽʚ, ʭʘʨʘʢʪʝʨ ʽ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʷʢʠʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷʤ ʽ ʥʘʷʚʥʽʩʪʶ  ʫ ʚʦʜʥʦʤʫ ʦʙôʻʢʪʽ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ. ɸʥʪʨʦʧʦʛʝʥʥʝ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʦʨʫʰʫʚʘʪʠ ʪʝʨʤʦʜʠʥʘʤʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʝʢʦʩʠʩʪʝʤʠ ʚʦʜʥʦʛʦ 

ʙʘʩʝʡʥʫ [98-100].  

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʷʢʦʩʪʽ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʦʡʤʠʱ ʻ ʥʝʜʦʩʪʘʪʥʻ ʦʯʠʱʝʥʥʷ ʤʽʩɹʢʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʥʘʚʽʪʴ 

ʩʢʠʥʫʪʠʭ ʫ ʤʠʥʫʣʦʤʫ, ʪʘ ʧʦʚʝʨʭʥʝʚʽ ʩʪʽʯʥʽ ʚʦʜʠ [80, 101, 102]. ʉʢʣʘʜ ʟʣʠʚʦʚʦʛʦ 

ʩʪʦʢʫ, ʱʦ ʟʘʙʨʫʜʥʶʻ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, 

ʟʘʙʨʫʜʥʝʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟʤʠʚʘʥʥʷ ʙʨʫʜʫ ʟ ʧʦʚʝʨʭʦʥʴ ʤʽʩʮʝʚʦʩʪʽ, 
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ʨʦʟʤʠʚʘʥʥʷ ʟʚʘʣʠʱ ʪʦʱʦ. ɼʣʷ ʮʴʦʛʦ ʩʪʦʢʫ ʭʘʨʘʢʪʝʨʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʩʠʥʪʝʪʠʯʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ï ʬʝʥʦʣʽʚ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʽʥʰʠʭ, ʷʢʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʛʨʘʮʽʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʬʝʥʦʣʠ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʘʢʫʤʫʣʷʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʚʠʱʠʤʠ ʚʦʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʘ ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ 

ʩʪʽʡʢʽ ʭʝʣʘʪʠ ʟ ʭʽʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʤʘʶʪʴ ʥʘ ʥʠʭ ʜʝʩʦʨʙʮʽʡʥʠʡ ʚʧʣʠʚ. 

ʏʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʫ 

ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʦʞʫʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʽʥʦʜʽ ʪʦʢʩʠʯʥʽʰ,̔ ʥʽʞ ʚʠʭʽʜʥʠʡ ʧʨʦʜʫʢʪ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʷʚʣʝʥʦ 

ʥʦʚʠʡ ʯʠʥʥʠʢ  ʫ ʟʘʙʨʫʜʥʝʥʽ ʚʦʜʥʠʭ ʩʠʩʪʝʤ ï ʪʘʢ ʟʚʘʥʫ ʨʝʜʠʩʪʨʠʙʫʮʽʶ 

(ʧʝʨʝʨʦʟʧʦʜʽʣ) ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ  ʧʨʠʩʫʪʥʽʩʪʶ 

ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʭʦʜʽ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʦʙôʻʤʫ ʚʦʜʠ 

ʥʘ ʾʾ ʧʦʚʝʨʭʥʶ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʾ ʧʣʽʚʢʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʪʦʚʱʠʥʠ, ʱʦ ʤʘʻ 

ʧʽʜʚʠʱʝʥʫ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ  ʨʝʯʦʚʠʥ  [103-105]. ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʨʽʯʢʦʚʠʭ 

ʚʦʜ ʻ: ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʬʝʥʦʣʠ, ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʟʘʣʽʟʦ ʟʘʛʘʣʴʥʝ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʩʧʦʣʫʢʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʉʇɸʈ, ʽʦʥʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʂʠʰʢʦʚʽ ʚʽʨʫʩʠ ʻ ʟʥʘʯʫʱʠʤʠ ʢʦʥʪʘʤʽʥʘʥʪʘʤʠ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʯʝʨʝʟ ʩʢʠʜʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʘʙʦ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫ 

ʚʽʜʢʨʠʪʽ ʚʦʜʦʡʤʠ. ʇʝʨʝʜ ʩʢʠʜʘʥʥʷʤ ʦʯʠʱʝʥʽ ʩʪʽʯʥʽ ʚʦʜʠ ʘʙʦ ʥʝ ʟʥʝʟʘʨʘʞʫʶʪʴ, ʘʙʦ 

ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʣʦʨ, ʱʦ ʥʝ ʛʘʨʘʥʪʫʻ ʾʭ ʧʦʚʥʝ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚʽʨʫʩʽʚ  ̔

ʟʘʙʨʫʜʥʶʻ ʧʦʚʝʨʭʥʝʚʫ ʚʦʜʫ ʭʣʦʨʦʤ ʪʘ ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʟʽʥʬʝʢʮʽʾ [26, 106-

111]. ʋ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʭʣʦʨʫ, ʥʘʜʘʶʯʠ 

ʧʝʨʝʚʘʛʫ ʦʙʨʦʙʣʝʥʥʶ ʫʣʴʪʨʘʬʽʦʣʝʪʦʤ, ʫʣʴʪʨʘʟʚʫʢʦʤ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʤ ʤʝʪʦʜʘʤ. 

ɿʦʢʨʝʤʘ, ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʚʦʜʦʜʞʝʨʝʣ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 

ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʫ ʪʘ ʜʝʷʢʠʭ ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʫ ʅʽʤʝʯʯʠʥʽ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʉʐɸ [112].  

ʅʦʚʠʤ ʝʪʘʧʦʤ ʫ ʨʦʙʦʪʽ ʩʚʽʪʦʚʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʣʦ ʧʨʠʡʥʷʪʪʷ ʫ ʉʪʦʢʛʦʣʴʤʽ ʫ ʪʨʘʚʥʽ 2001 ʨ. ʂʦʥʚʝʥʮʽʾ 

ʧʨʦ ʩʪʽʡʢʽ ʦʨʛʘʥʽʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. ɿʛʽʜʥʦ ʽʟ ʮʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ  ʋʢʨʘʾʥʘ 



44 
 

ʨʘʪʠʬʽʢʫʚʘʣʘ ʫ ʢʚʽʪʥʽ 2007 ʨ., ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʥʠʱʝʥʥʽ, ʘ ʪʘʤ, ʜʝ ʮʝ ʥʝʤʦʞʣʠʚʦ 

ï ʤʽʥʽʤʽʟʘʮʽʾ ʫʪʚʦʨʝʥʥʷ ʜʝʷʢʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. ʁʜʝʪʴʩʷ  ʧʨʦ 12 ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ 

ʜʣʷ ʣʶʜʠʥʠ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʚ ʮʴʦʤʫ ʧʝʨʝʣʽʢʫ ʩʪʘʥʦʚʣʷʪʴ ʭʣʦʨʦʨʛʘʥʽʯʥʽ ʧʝʩʪʠʮʠʜʠ (ɼɼʊ, 

ɼɼɽ ʪʦʱʦ), ʤʝʥʰʦʶ ʤʽʨʦʶ ʧʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʪʘ ʧʦʣʽʭʣʦʨʦʚʘʥʽ 

ʙʽʬʝʥʽʣʠ [113]. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʴ ʧʦʣʽʮʠʢʣʽʯʥʠʤʠ ʘʨʦʤʘʪʠʯʥʠʤʠ 

ʚʫʛʣʝʚʦʜʥʷʤʠ ʻ ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, 

ʭʽʤʽʯʥʘ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʪʝʭʥʦʛʝʥʥʠʭ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʮʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʣʝʞʘʪʴ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʽ ʧʨʦʮʝʩʠ, 

ʧʦʚôʷʟʘʥʽ ʟʽ ʩʧʘʣʶʚʘʥʥʷʤ ʽ ʧʝʨʝʨʦʙʢʦʶ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ: ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, 

ʚʫʛʽʣʣʷ, ʜʝʨʝʚʠʥʠ, ʩʤʽʪʪʷ, ʾʞʽ, ʪʶʪʶʥʫ ʪʦʱʦ [114-117]. ɺʧʣʠʚ ʟʘʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ɼʅʂ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʙʽʦʤʘʨʢʝʨʽʚ ʨʘʢʫ [118] ʪʘ 

ʙʝʟʧʣʽʜʜʷ ʫ ʯʦʣʦʚʽʢʽʚ [119, 120]. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ, ʫʤʦʚʠ ʾʭ 

ʤʽʢʨʦʙʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠʨʦʜʠ ʤʽʢʨʦʙʥʠʭ ʨʝʯʦʚʠʥ ʽ 

ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ [121]. ʇʦʣʽʭʣʦʨʙʽʬʝʥʽʣʠ ʥʘʜʭʦʜʷʪʴ ʫ 

ʚʦʜʦʡʤʠ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ɺʦʥʠ ʤʘʣʦʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʪʦʤʫ ʫ ʨʘʟʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʚʦʜʦʡʤʫ, ʦʩʽʜʘʶʪʴ ʥʘ ʜʥʦ, ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʫ 

ʤʫʣʦʚʠʭ ʦʩʘʜʘʭ, ʥʝʟʥʘʯʥʘ ʾʭ ʯʘʩʪʠʥʘ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ [122].  

ɿʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʾʭ ʽʥʪʝʥʩʠʚʥʝ ʧʦʰʠʨʝʥʥʷ ʫ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʘʭ. ɺ̔ ʜʧʦʚʽʜʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘʜʭʦʜʷʪʴ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʟ̔  ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʪʘ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʫ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʛʦ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʦʢʨʝʤʘ, ʧʝʩʪʠʮʠʜʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʫ ʨ̌ʫʥʪʘʭ, ʘ 

ʧʦʪʽʤ ʚʠʤʠʚʘʪʠʩʷ ʫ ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʙʽʦʩʬʝʨʠ ʟʝʤʣʽ ʮʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʟʘʡʤʘʶʪʴ 8-9 ʤʽʩʮʷ ʧʽʩʣʷ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʷʢ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʬʦʩʬʘʪʠ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʚʘʞʢʽ 

ʤʝʪʘʣʠ, ʦʢʠʩʠ ʘʟʦʪʫ, ʩʽʨʢʠ, ʚʫʛʣʝʮʶ ʪʘ ʽʥʰʽ ʩʧʦʣʫʢʠ [123-125]. ʆʙʛʦʚʦʨʶʻʪʴʩʷ 

ʚʧʣʠʚ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʫ ʢʦʥʪʝʢʩʪʽ ʧʘʪʦʣʦʛʽʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʽ 

ʨʘʢʫ [126]. ʆʮʽʥʢʘ ʥʝʙʝʟʧʝʢʠ ɼɼʊ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ ʧʦʰʫʢʫ ʡʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚ [127]. ʋ ʩʪʨʫʢʪʫʨʽ ʘʩʦʨʪʠʤʝʥʪʫ ʧʝʩʪʠʮʠʜʽʚ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʧʨʝʧʘʨʘʪʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʽʥʩʝʢʪʠʮʠʜʠ 

ʧʦʩʽʜʘʶʪʴ ʦʜʥʝ ʟ ʦʩʪʘʥʥʽʭ ʤʽʩʮʴ [128], ʦʜʥʘʢ ʟʘ ʩʚʦʻʶ ʪʦʢʩʠʯʥʽʩʪʶ ʪʘ ʥʝʙʝʟʧʝʯʥʽʩʪʶ 

ʫ ʨʘʟʽ ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʚʦʥʠ ʩʪʦʷʪʴ ʥʘ ʧʝʨʰʦʤʫ [129, 130].  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 2004 ʨ. 

ʟʘʙʦʨʦʥʝʥʽ ʧʝʩʪʠʮʠʜʠ ʯʘʩʪʦ ʚʠʷʚʣʷʣʠʩʷ ʫ ʨʽʯʢʦʚʠʭ ʚʦʜʘʭ ʅʽʤʝʯʯʠʥʠ. ʏʘʩʪʦʪʘ 

ʚʠʷʚʣʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʩʧʦʣʫʢ  ʙʫʣʘ ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ, ʥʽʞ ʫ  90-ʭ ʨʦʢʘʭ, ʘʣʝ ʚʩʝ ʱʝ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʧʝʩʪʠʮʠʜʘʤʠ ʪʘ ʧʨʦʤʠʩʣʦʚʠʤʠ ʭʽʤʽʢʘʪʘʤʠ, ʙʫʣʠ ʥʘʩʪʽʣʴʢʠ 

ʚʠʩʦʢʠʤʠ, ʱʦ ʬʣʦʨʘ ʽ ʬʘʫʥʘ, ʥʘʧʝʚʥʦ, ʟʘʟʥʘʚʘʣʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʯʦʢ ʅʽʤʝʯʯʠʥʠ ʫʧʨʦʜʦʚʞ 1994-2004 ʨʨ. ɺʩʴʦʛʦ ʫ ʚʦʜʽ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ 257 ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʽʥʦʜʽ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʛʦʩʪʨʫ 

ʪʦʢʩʠʯʥʫ ʜʽʶ ʥʘ ʚʦʜʥʽ ʦʨʛʘʥʽʟʤʠ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʽ ʩʧʦʣʫʢʠ ʥʝʩʫʪʴ 

ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ, ʙʘʛʘʪʦ ʟ ʥʠʭ ʥʝ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʜʦ ʧʝʨʝʣʽʢʫ ʧʨʽʦʨʠʪʝʪʥʠʭ, 

ʚʠʟʥʘʯʝʥʠʭ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ ʫ 2004 ʨ., ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʭʽʤʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɺʦʜʥʦʾ ʈʘʤʢʦʚʦʾ ɼʠʨʝʢʪʠʚʠ. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ 33-ʦʭ ʚʤʽʩʪ ʣʠʰʝ ʜʚʦʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʻ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʥʦʨʤʘʪʠʚʠ [131]. 

ɺʠʷʚʣʝʥʦ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʧʦʩʠʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ ʨʘʟʽ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʴʢʠʭ ʟʝʤʝʣʴ ʫ ʤʝʞʘʭ ʚʦʜʥʦʛʦ ʙʘʩʝʡʥʫ, 

ʣʽʩʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ ʥʘʚʧʘʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ 

ʚʦʜʠ [125]. ʅʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʱʦʜʦ 

ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ï ʩʘʤʦʚʽʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʥʘ ʙʝʨʝʛʘʭ ʨʽʯʦʢ, ʦʟʝʨ ʪʘ 

ʚʦʜʦʡʤʠʱ [132]. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʚʘʞʣʠʚʽʩʪʴ ʧʠʪʘʥʥʷ ʦʭʦʨʦʥʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʦʯʠʱʝʥʠʤʠ ʤʽʩʴʢʠʤʠ 

ʟʚʦʨʦʪʥʠʤʠ ʪʘ ʜʦʱʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʟ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʷ 

ʧʨʦʙʣʝʤʘ ʩʪʦʾʪʴ ʫ ʨʘʡʦʥʘʭ ʟ ʽʥʪʝʥʩʠʚʥʦʶ ʟʘʙʫʜʦʚʦʶ. ʅʘʧʨʠʢʣʘʜ, ʚʦʜʘ  ʨ. ɼʥʽʧʨʦ 

ʙʣ̔ʷ ʞʠʪʣʦʚʦʛʦ ʤʘʩʠʚʫ çʆʩʦʢʦʨʢʠè ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʤʽʩʪʘ ʂʠʻʚʘ ʤʽʩʪʠʪʴ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ (ʜʦ 10 ɻɼʂ) ʪʘ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʠ [19]. ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ 
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ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ [133-136], ʩʢʠʜʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ ʥʘ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ.  

ʅʘʬʪʦʛʘʟʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʜʽʡʩʥʶʻ ʟʥʘʯʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʚʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. ɿʘʙʨʫʜʥʶʚʘʣʴʥʽ  ʨʝʯʦʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ 

ʫ ʨʽʯʢʘʭ, ʪʦʙʪʦ ʫʧʦʚʽʣʴʥʶʶʪʴ ʯʠ ʧʦʚʥʽʩʪʶ ʧʨʠʛʥʽʯʫʶʪʴ ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ 

ʩʘʤʦʦʯʠʱʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʚʦʜʠ ʫ ʨʽʯʮʽ ʊʫʨôʷʥʮ,̔ ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥ,̔ ʫʧʨʦʜʦʚʞ 2007-

2013 ʨʨ. ʢʦʣʠʚʘʚʩʷ ʚ ʤʝʞʘʭ 0,003-0,006, ʘ ʟ 2014 ʧʦ 2016 ʨ. ʚʽʜʙʫʚʘʣʦʩ̫  ʩʪʨʽʤʢʝ ʡʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 2016 ʨ. (0,24). ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ 

ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʣʷ ʨʽʯʢʠ ʉʘʜʞʘʚʠ ʜʦ 2013 ʨ., 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʙʫʣʦ ʫ 2014 ʨ. (0,02). ɺʽʜôʻʤʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ  ʢʦʝʬʽʮʽʻʥʪʘ ʜʣʷ ʨʽʯʢʠ ʃʫɦʘʚʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʜʤʽʨʥʝ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʴ ʯʝʨʝʟ ʩʢʠʜʠ ɼʦʣʠʥʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɼʦʜʘʪʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʘʤʦʦʯʠʱʝʥʥʷ ʜʣʷ ʮʽʻʾ ʨʽʯʢʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ 2007-2016 ʨʨ. ʪʽʣʴʢʠ ʫ 2012 ʨ. (0,005) [137]. ʈʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʨʽʯʢʠ ʍʦʨʦʣʫ 

ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʪʘ ʟʘʚʠʩʣʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʯʝʨʝʟ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʨʽʯʢʫ 

ʥʝʦʯʠʱʝʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʪʝʨʠʪʦʨʽʾ ʤ. ʄʠʨʛʦʨʦʜ [138].  

ʇʦʨʷʜ ʟ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ, ʧʦʣʽʭʣʦʨʦʚʘʥʠʤʠ ʙʽʬʝʥʽʣʘʤʠ 

ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʥʘʡʧʦʰʠʨʝʥʽʠhʭ ʧʦʣʶʪʘʥʪʽʚ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. ʋ ʚʦʜʦʡʤʠ ʥʘʜʭʦʜʷʪʴ ʬʝʥʦʣʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ; ʩʧʦʣʫʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʭʦʜʽ ʧʨʦʮʝʩʽʚ ʚʪʦʨʠʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ; ʙʽʦʛʝʥʥʽ ʬʝʥʦʣʠ, ʫʪʚʦʨʝʥʽ ʛʽʜʨʦʙʽʦʥʪʘʤʠ. ʋ ʨʘʟʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʬʝʥʦʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʛʨʫʧʽ 

ʪʦʢʩʠʯʥʽʠhʭ ʣʝʪʶʯʠʭ ʬʝʥʦʣʽʚ [139].  ɺʽʜʦʤʦ, ʱʦ ʬʝʥʦʣʠ ʤʽʩʪʷʪʴʩʷ ʫ ʥʝʟʘʙʨʫʜʥʝʥʠʭ 

ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥ ̔ ʫ ʛʽʨʩʴʢʠʭ ʪʘ ʣʽʩʠʩʪʠʭ 

ʤʽʩʮʝʚʦʩʪʷʭ [140]. ɺʠʚ̫ʣʝʥʽ ʬʝʥʦʣʠ ʪʘ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ 

ʜʦʩʣʽʜʥʠʢʠ ʧʦʷʩʥʶʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ [141].  

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ 
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ʋʢʨʘʾʥʠ. ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʩʢʣʘʜʘʻ 6-65 ʤʛ/ʣ, ʱʦ ʚ 5-10 ʨʘʟʽʚ 

ʙʽʣʴʰʝ ʥʽʞ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ [142]. ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʦʜʥʘʢ ʦʩʥʦʚʥʫ 

ʾʭ ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʶʪʴ ʛʫʤʽʥʦʚʽ ʩʧʦʣʫʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʣʴʦʨʦʚʽʩʪʴ ʚʦʜʠ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʬʫʣʴʚʦ- ʪʘ ʛʫʤʽʥʦʚʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʘ ʪʘʢʦʞ ʾʭ ʩʦʣʷʤʠ  [43, 143]. 

ɿʘʟʥʘʯʝʥʽ ʨʝʯʦʚʠʥʠ (ʜʦ 85-90 %) ʧʦʩʪʫʧʘʶʪʴ ʫ ʨ̌ʫʥʪʠ ʪʘ ʚʦʜʠ ʽʟ ʧʨʦʜʫʢʪʘʤʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʟʘʣʠʰʢʽʚ [144], ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʨʦʟʢʣʘʜ  

ʩʠʥʴʦ-ʟʝʣʝʥʠʭ, ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʚʠʱʦʾ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʈʘʟʦʤ ʟ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʫ ʨʽʯʢʦʚʫ ʚʦʜʫ ʥʘʜʭʦʜʷʪʴ ʽ ʤʽʥʝʨʘʣʴʥʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʽʟʦ, 

ʤʘʨʛʘʥʝʮʴ ʪʦʱʦ [145]. ʉʝʟʦʥʥʽ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ ʦʨʛʘʥʽʯʥʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘʚʜʷʢʠ  ʟʙʽʣʴʰʝʥʥʶ  ʚʘʞʢʦʦʢʠʩʥʶʚʘʥʠʭ ʨʝʯʦʚʠʥ, 

ʪʦʙʪʦ ʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ʍʉʂ) [146]. ʋ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʤʦʞʫʪʴ 

ʟʥʘʭʦʜʠʪʠʩʷ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʽ ʛʨʫʧ, ʟʦʢʨʝʤʘ, ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ 

ʚʦʜʥʦʾ ʙʽʦʪʠ, ʘ ʪʘʢʦʞ ʨʝʯʦʚʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʾʭʥʴʦʾ ʭʽʤʽʯʥʦʾ ʪʘ 

ʙʽʦʭʽʤʽʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʨʦʙʣʝʤʽ ʚʠʚʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ʇʦʯʠʥʘʶʯʠ ʟ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ, ʦʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ  ʙʫʣʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʥʘ 

ʚʠʚʯʝʥʥʽ ʚʤʽʩʪʫ ʪʘ ʜʠʥʘʤʽʢʠ ʾʭʥʽʭ ʦʢʨʝʤʠʭ ʛʨʫʧ, ʟʦʢʨʝʤʘ ʛʫʤʫʩʦʚʠʭ ʨʝʯʦʚʠʥ, 

ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʙʽʣʢʦʚʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ  ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ ɼʥʽʧʨʘ ʪʘ ʨʽʯʢʘʭ ʙʘʩʝʡʥʫ 

ʇʨʠʧôʷʪʽ [147-149]. 

ɺʠʩʦʢʠʡ ʚʤʽʩʪ ʛʫʤʫʩʦʚʠʭ ʨʝʯʦʚʠʥ ʦʙʫʤʦʚʣʶʻ ʢʦʣʴʦʨʦʚʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, 

ʚʤʽʩʪ ʷʢʦʾ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʫ  ʚʦʜʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʟʚʠʪʦʢ ʚʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ  ̔ ʧʦʛʽʨʰʫʻ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ [150]. ʋ ʚʦʜʘʭ ʦʟʝʨ ʪʘ ʚʦʜʦʩʭʦʚʠʱ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʤʘʶʪʴ 

ʛʫʤʫʩʦʚʽ ʨʝʯʦʚʠʥʠ ʧʣʘʥʢʪʦʥʥʦʛʦ ʪʘ ʨ̌ʫʥʪʦʚʦʛʦ, ʨ̌ʫʥʪʦʚʠʭ ï ʨ̌ʫʥʪʦʚʦʛʦ, ʙʦʣʦʪʥʠʭ ï 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʦʜʘ ʨʽʯʦʢ ʚʤʽʱʫʻ ʚ ʩʦʙʽ ʚʩʽ ʚʠʜʠ ʛʫʤʫʩʦʚʠʭ ʨʝʯʦʚʠʥ ʫ 

ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʨʦʟʯʠʥʝʥʦʤʫ ʩʪʘʥʽ. 

ʇʣʘʥʢʪʦʥʥʠʡ ʛʫʤʫʩ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʚʦʜʽ ʧʽʜ ʯʘʩ ʨʫʡʥʫʚʘʥʥʷ ʧʣʘʥʢʪʦʥʫ ʚ ʘʝʨʦʙʥʠʭ 

ʫʤʦʚʘʭ [151, 152]. ʈʽʯʢʠ ʟ ʙʦʣʦʪʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ ʤʦʞʫʪʴ ʤʘʪʠ ʥʠʟʴʢʠʡ ʚʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ (ʜʦ 6 ʦʜʠʥʠʮʴ ʨʅ), ʫ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ  ʨʽʯʢʦʚʠʭ ʚʦʜ 
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ʽʥʦʜʽ ʙʽʣʴʰʝ ʷʢ 8,5 [153]. ʂʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʧʦʭʦʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʻ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʣʽʨʥʦʩʪʽ (ʂʢ), ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                                             ʂʢ = ʂ : ʇʆ,                                               (1.1) 

ʜʝ ʂ ï ʢʦʣʽʨʥʽʩʪʴ ʚʦʜʠ, ʛʨʘʜʫʩ; 

     ʇʆ ï ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʦʢʠʩʥʶʚʘʥʽʩʪʴ, ʤʛ/ʣ.  

 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʣʽʨʥʦʩʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʜʣʷ ʚʦʜʦʪʦʢʽʚ ʟ ʤʘʣʦʶ ʰʚʠʜʢʽʩʪʶ ʪʝʯʽʾ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ ʚʦʜʦʩʭʦʚʠʱʽ, ʘ ʪʘʢʦʞ  ʫ ʚʦʜʥʠʭ ʜʞʝʨʝʣʘʭ, ʱʦ 

ʚʤʽʱʫʶʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʦʨʬôʷʥʦʛʦ, ˇʨʫʥʪʦʚʦʛʦ, ʧʣʘʥʢʪʦʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ [151, 154].  

ʇʦʤʽʪʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʡʤʘʭ ʟ ʫʧʦʚʽʣʴʥʝʥʠʤ 

ʚʦʜʦʦʙʤʽʥʦʤ (ʚʦʜʦʩʭʦʚʠʱʘ, ʦʟʝʨʘ, ʩʪʘʚʢʠ) ʚʽʜʽʛʨʘʶʪʴ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ 

ʫ ʚʦʜʫ ʤʦʞʝ ʥʘʜʭʦʜʠʪʠ ʜʦ 5-11 % ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʽʾ 

ʨʽʟʥʠʭ ʦʢʠʩʥʠʢʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʣʝʛʢʦ- ʪʘ ʚʘʞʢʦʦʢʠʩʥʶʚʘʥʽ ʨʦʟʯʠʥʝʥʽ ʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ. ʇʝʨh̔  ʟ ʥʠʭ ʦʢʠʩʥʶʶʪʴʩʷ ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʢʘʣʽʶ, ʪʦʜʽ ʷʢ ʜʣʷ ʦʢʠʩʥʝʥʥʷ 

ʜʨʫʛʠʭ ʥʝʦʙʭʽʜʥʠʡ ʩʠʣʴʥʽʰʠʡ ʦʢʠʩʥʠʢ, ʥʘʡʯʘʩʪʽʰʝ ʮʝ ï ʜʠʭʨʦʤʘʪ ʢʘʣʽʶ. ʊʦʤʫ  ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʯʠʥʝʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʤʘʥʛʘʥʘʪʥʫ ʪʘ 

ʙʽʭʨʦʤʘʪʥʫ ʦʢʠʩʥʶʚʘʥʽʩʪʴ  ̔ʟʘʛʘʣʴʥʠʡ ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ [149, 155, 156]. 

ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʽʜʽʛʨʘʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʩʪʽ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʽʟʥʦʪʠʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʦʩʢʽʣʴʢʠ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, 

ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ  ʾʭʥʽʤ ʩʢʣʘʜʦʤ ʽ ʚʤʽʩʪʦʤ. 

ɺʦʥʠ ʻ ʜʞʝʨʝʣʦʤ ʙʘʛʘʪʴʦʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʽ ʚʦʜʥʦʯʘʩ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʤʝʪʘʣʽʚ ʪʘ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʅʘʡʙʽʣʴʰʝ 

ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʛʫʤʫʩʦʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʤʝʪʘʣʽʚ ʽ 

ʦʨʛʘʥʽʯʥʠʭ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʪʘ ʾʭʥʽʡ ʨʦʟʧʦʜʽʣ ʤʽʞ ʘʙʽʦʪʠʯʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ [143, 149, 157-161].  

ʅʘ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʧʣʠʚʘʶʪʴ ʘʪʤʦʩʬʝʨʥʽ ʪʘ ʩʪʽʯʥʽ ʚʦʜʠ (ʘʣʦʭʪʦʥʥʽ), 

ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ʛʽʜʨʦʙʽʦʥʪʽʚ ʪʘ ʜʝʩʪʨʫʢʮʽʾ  ʨʝʰʪʦʢ ʚʽʜʤʝʨʣʠʭ 
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ʨʦʩʣʠʥʥʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʘʚʪʦʭʪʦʥʥʽ) [156, 162-164]. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʚʥʘʩʣʽʜʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʫ 

ʚʦʜʫ ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚ̔ ʜʤʠʨʘʥʥʷ ʚʦʜʦʨʦʩʪʝʡ ʚ ʧʝʨʽʦʜ çʮʚʽʪʽʥʥʷè, ʱʦ 

ʧʦʛʽʨʰʫʻ ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʤʽʥʶʻ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ 

ʙʘʣʘʥʩ [165]. ɹʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʟʙʽʣʴʰʫʻ ʢʦʣʴʦʨʦʚʽʩʪʴ, 

ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ ʚ'ʷʟʢʽʩʪʴ ʚʦʜʠ, ʥʘʜʘʻ ʾʤ ʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʧʘʭʫ ʽ ʩʤʘʢʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʤʦʨʫ ʨʠʙʠ, ʟʘʛʠʙʝʣʽ ʚʦʜʦʧʣʘʚʥʠʭ ʧʪʘʭʽʚ, ʫʩʢʣʘʜʥʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʪʘ ʧʠʪʥʦʤʫ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʽ, ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʠ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ 

ʪʦʱʦ [166-168]. ʅʝʙʝʟʧʝʢʘ ʪʦʢʩʠʢʦʛʝʥʥʦʛʦ çʮʚʽʪʽʥʥʷè ʮʽʘʥʦʙʘʢʪʝʨʽʡ ʧʦʩʠʣʶʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʚʽʜʤʠʨʘʥʥʷ ʢʣʽʪʠʥ ʚʦʜʦʨʦʩʪʝʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ  ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʫ 

ʚʦʜʽ ʘʤʦʥʽʶ ʪʘ ʘʤʽʘʢʫ  ̔ʧʝʨʝʭʦʜʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʨʫʭʦʤʠʡ ʩʪʘʥ, ʧʦʩʠʣʶʶʯʠ ʾʭ 

ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ ʙʽʦʪʠ [169]. ʎʽʘʥʦʙʘʢʪʝʨʽʾ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʽ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ 

ʥʘʩʝʣʝʥʥʷ [170]. ʊʦʢʩʠʥʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʮʽʘʥʦʙʘʢʪʝʨʽʾ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʝʯʽʥʢʫ (ʛʝʧʘʪʦʪʦʢʩʠʥʽʚ), ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ (ʥʝʡʨʦʪʦʢʩʠʥʠ), ʨʽʟʥʽ ʢʣʽʪʠʥʠ 

(ʮʠʪʦʪʦʢʩʠʥʠ), ʦʨʛʘʥ ʟʦʨʫ ʽ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ, ʚʠʢʣʠʢʘʶʪʴ ʜʝʨʤʘʪʠʪʠ ʡ ʘʣʝʨʛʽʾ [18]. 

ʇʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ʮʽʘʥʦʙʘʢʪʝʨʽʡ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʬʦʩʬʦʨ- ʽ 

ʩʽʨʢʦʚʤʽʩʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʻ ʥʝʨʚʦʚʦ-ʧʘʨʘʣʽʪʠʯʥʠʤʠ ʦʪʨʫʪʘʤʠ. ɰʭʥ ̫ ʜʽʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʥʠʢʥʝʥʥʽ ʜʝʨʤʘʪʦʟʽʚ, ʰʣʫʥʢʦʚʦ ʢʠʰʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘ ʫ ʨʘʟʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʚʝʣʠʢʦʾ ʤʘʩʠ ʚʦʜʦʨʦʩʪʝʡ ʚʩʝʨʝʜʠʥʫ ʦʨʛʘʥʽʟʤʫ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʷ 

ʧʘʨʘʣʽʯ [171].  

ʌʦʩʬʦʨ ʽ ʘʟʦʪ ʻ ʜʚʦʤʘ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʚʦʜʦʡʤʠ ʽʟ 

ʩʪʦʢʘʤʠ ʪʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ çʮʚʽʪʽʥʥʷè ʚʦʜʠ. ɸʟʦʪ ʫ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʫ ʚʠʛʣʷʜʽ ʢʘʪʽʦʥʽʚ ʘʤʦʥʽʶ, ʥʽʪʨʠʪ ʽ ʥʽʪʨʘʪ-ʘʥʽʦʥʽʚ, ʬʦʩʬʦʨ ï ʫ ʚʠʛʣʷʜʽ 

ʦʨʪʦʬʦʩʬʘʪʽʚ [172]. ʆʩʪʘʥʥʽ 7-10 ʨʦʢʽʚ ʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʫ ʧʨʦʙʣʝʤʫ çʮʚʽʪʽʥʥʷè 

ʚʦʜʠ ʨʦʙʣʷʪʴ ʩʘʤʝ ʬʦʩʬʘʪʠ, ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, 

ʘʣʝ ʮʝ ʣʠʰʝ 5 %,  ʘ 95 % ʧʦʪʨʘʧʣʷʻ ʫ ʚʦʜʦʡʤʠ ʟ ʧʦʙʫʪʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʯʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʬʦʩʬʘʪʥʠʭ ʤʠʡʥʠʭ ʟʘʩʦʙʽʚ [84]. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ ʫʥʚ̔ʝʨʩʠʪʝʪʫ 

ʄʽʥʥʝʩʦʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʦʙʨʠʚʘ ʛʘʟʦʥʽʚ ʪʘ ʚʽʜʭʦʜʠ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʦʤʽʥʫʶʯʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʨʽʯʢʦʚʫ ʚʦʜʫ  [173]. ʋ 
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ʩʪʘʪʪʽ ̔ʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʮʴʦʛʦ ʞ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʙʘʢʪʝʨʽʾ ʚ ʦʟʝʨʘʭ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʷʢʦʩʪʽ ʚʦʜʠ ʰʣʷʭʦʤ ʧʦʛʣʠʥʘʥʥʷ ʥʘʜʣʠʰʢʫ 

ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ, ʘʣʝ ʥʘ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʚʧʣʠʚʘʻ ʩʢʣʘʜ ʚʦʜʠ. ɺʢʘʟʘʥʦ ʪʘʢʦʞ ʥʘ 

ʪʘʢʝ: çʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʜʘʚʘʥʥʷ ʥʘʜʪʦ ʙʘʛʘʪʦ ʬʦʩʬʦʨʫ ʪʘ ʘʟʦʪʫ ʚ ʦʟʝʨʘ ʧʦʜʽʙʥʝ 

ʜʦ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ, ʱʦ ʭʚʦʨʽʻ ʥʘ ʜʽʘʙʝʪ ɯ ʪʠʧʫ ï ʥʘʰʽ 

ʦʟʝʨʘ ʩʪʘʶʪʴ ʤʝʥʰ ʟʜʘʪʥʠʤʠ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʫʛʣʝʮʶ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ 

ʦʨʛʘʥʽʟʤ ʭʚʦʨʦʾ ʣʶʜʠʥʠ ʩʪʘʻ ʤʝʥʰ ʟʜʘʪʥʠʤ ʨʝʘʛʫʚʘʪʠ ʥʘ ʽʥʩʫʣʽʥ. [174]. ʆʪʞʝ, 

ʟʙʘʛʘʯʝʥʥʷ ʚʦʜʠ ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ ʙʽʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʩʧʦʯʘʪʢʫ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ  ʨʽʚʥʦʚʘʛʠ ʽ ʧʨʠʛʥʽʯʝʥʥʷ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤʠ, ʘ ʧʦʪʽʤ ï 

ʜʦ ʟʤʽʥʠ ʪʠʧʫ ʾʾ ʝʢʦʩʠʩʪʝʤʠ ʥʘ ʝʚʪʨʦʬʥʠʡ, ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʟʙʫʜʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ 

ʢʘʥʮʝʨʦʛʝʥʥʠʭ N-ʥʽʪʨʦʟʘʤʽʥʽʚ [175, 176].   

ɸ ʚʪʽʤ, ʦʜʥʦʯʘʩʥʦ ʚ ʝʚʪʨʦʬʥʠʭ ʚʦʜʦʡʤʘʭ ʩʢʣʘʜʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʧʨʦʮʝʩʽʚ ʩʘʤʦʦʯʠʱʝʥʥʷ. ɺʦʜʦʨʦʩʪʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʘʢʪʠʚʥʽʠhʭ ʘʛʝʥʪʽʚ ʦʯʠʱʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʦʜ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʪʦʩʠʥʪʝʟ, ʚʦʥʠ ʟʜʘʪʥʽ ʜʦ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʥʝʦʨʛʘʥʽʯʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʽʾ 

ʩʚʽʪʣʘ (ʘʚʪʦʪʨʦʬʥʠʡ ʪʠʧ ʭʘʨʯʫʚʘʥʥʷ). ʇʨʦʪʦʢʦʢʦʚʽ ʚʦʜʦʨʦʩʪʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʚʘʨʽʘʮʽʾ ʪʠʧʫ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʣʠ ʧʦʨʷʜ ʟ ʘʚʪʦʪʨʦʬʥʠʤ ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ 

ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ, ʧʨʠʯʦʤʫ ʚʦʥʠ ʟʘʩʚʦʶʶʪʴ ʘʟʦʪ ʽ ʚʫʛʣʝʮʴ ʟ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʜʞʝʨʝʣ [177]. ɺʦʩʝʥʠ ʘʝʨʦʙʥʠʡ ʨʦʟʧʘʜ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘʣʝ ʘʢʪʠʚʥʽʩʪʴ ʜʝʥʽʪʨʠʬʽʢʘʪʦʨʽʚ ʟʨʦʩʪʘʻ, ʪʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʰʚʠʜʢʽʩʪʴ ʩʫʤʘʨʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [178]. 

ʆʪʞʝ, ʩʢʣʘʜ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʧʨʠʨʦʜʥʠʭ 

ʚʦʜʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʙʘʛʘʪʴʦʭ ʨʽʟʥʠʭ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʽ ʰʚʠʜʢʽʩʪʶ 

ʧʨʦʮʝʩʽʚ. ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʨʠʞʠʪʪʻʚʽ ʪʘ ʧʦʩʤʝʨʪʥʽ ʚʠʜʽʣʝʥʥʷ 

ʛʽʜʨʦʙʽʦʥʪʽʚ, ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ, ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ, ʽʥʰʠʭ 

ʚʦʜʦʡʤ,  ʙʦʣʽʪ, ʪʦʨʬôʷʥʠʢʽʚ,  ʧʨʦʤʠʩʣʦʚʠʤʠ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʤʠ ʩʪʽʯʥʠʤʠ 

ʚʦʜʘʤʠ [149].  

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ  ʧʨʦʙʣʝʤʘ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʩʪʦʾʪʴ ʜʣʷ 

ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʚʦʜʦʡʤ. ʅʘʧʨʠʢʣʘʜ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʨʽʯʢʠ ɼʝʩʥʠ ʟʘʚʠʩʣʠʤʠ 



51 
 

  

ʨʝʯʦʚʠʥʘʤʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʬʝʥʦʣʘʤʠ, ʟʘʣʽʟʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʩʢʠʜʘʥʥʷ  

ʩʪʽʯʥʠʭ ʚʦʜ ʷʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʪʘʢ ʽ ʈʦʩʽʾ. ɺʘʞʢʽ ʤʝʪʘʣʠ ʥʘʜʭʦʜʷʪʴ ʟ̔ ʪʝʨʠʪʦʨʽʾ 

ʈʦʩʽʾ, ʧʽʩʣ̫ ʢʦʨʜʦʥʫ ʟ ʮʽʻʶ ʢʨʘʾʥʦʶ ʜʦ ʤʽʩʪʘ ʏʝʨʥʽʛʦʚʘ ʷʢʽʩʪʴ ʚʦʜʠ ʧʦʢʨʘʱʫʻʪʴʩʷ, 

ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʚʽʜ ʮʴʦʛʦ ʤʽʩʪʘ ʧʦʛʽʨʰʫʻʪʴʩʷ ʯʝʨʝʟ ʩʢʠʜʠ ʩʪʽʯʥʠʭ ʚʦʜ. ɿʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜ ʬʝʥʦʣʘʤʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʚʞʝ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ [179].  

ʏʠʥʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ʨʽʟʥʠʭ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥ ̔ ʨʠʩʠ. 

ʅʘʧʨʠʢʣʘʜ, ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʨ. ʉʪʠʨ ʙʽʣʷ ʩ. ʂʦʟʣʠʥʠʯʽ 

ʄʘʥʝʚʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʻ ʪʨʠʚʘʣʘ ʜʽʷ ʚʽʜʭʦʜʽʚ ʧʨʦʤʠʩʣʦʚʠʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʜʦʙʨʠʚ, ʛʝʨʙʽʮʠʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ 

ʦʙʨʦʙʢʠ ʟʝʤʣʽ, ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʪʨʘʥʩʧʦʨʪʦʤ, ʤʝʣʽʦʨʘʮʽʻʶ, 

ʟʘʧʣʘʚʥʦʨʫʩʣʦʚʠʤʠ ʪʘ ʝʨʦʟʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɺʦʜʥʦʯʘʩ ʚʦʜʘ ʨ. ʉʪʠʨ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʩʦʣʴʦʚʦʛʦ ʙʣʦʢʫ ʥʘʣʝʞʠʪʴ ʜʦ 1-ʛʦ ʪʘ 2-ʛʦ, ʝʢʦʣʦʛʦ-ʩʘʥʽʪʘʨʥʠʤʠ, 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʨʘʜʽʘʮʽʡʥʠʤʠ ï 2-ʛʦ ʪʘ 3-ʛʦ ʢʣʘʩʽʚ ʷʢʦʩʪʽ [98]. ʈ̔ ʯʢʦʚʘ ʤʝʨʝʞʘ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɺʠʞʥʠʮʴʢʠʡè, ʱʦ ʬʦʨʤʫʶʪʴ ʙʘʩʝʡʥʠ ʨʽʯʦʢ 

ʏʝʨʝʤʦʰ ʪʘ ʉʽʨʝʪ, ʧʽʜʜʘʻʪʴʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʧʣʠʚʫ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʪʘ ʧʦʙʫʪʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ɹʉʂ) 

ʪʘ ʍʉʂ ʚʽʜ ʚʠʪʦʢʽʚ ʜʦ ʛʠʨʣʘ ʟʘʟʥʘʯʝʥʠʭ ʚʦʜʦʪʦʢʽʚ. ʎʝ ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʦʛʨʝʩʫʶʯʽʡ ʪʝʥʜʝʥʮʽʾ, ʱʦ ʥʘʤʽʪʠʣʘʩʷ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚ ʙʘʩʝʡʥʘʭ ʚʦʜʦʪʦʢʽʚ 

ɹʫʢʦʚʠʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɺʥʠʟ ʟʘ ʪʝʯʽʻʶ ʤʘʻ ʤʽʩʮʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʦʚʠʭ ʚʦʜ ʟʤʠʚʘʤʠ 

ʦʨʛʘʥʽʯʥʦʾ ʧʨʠʨʦʜʠ ʽʟ ʧʨʠʙʝʨʝʞʥʦʾ ʪʘ ʧʨʠʨʦʜʦʟʘʭʠʩʥʦʾ ʟʦʥʠ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʫ ʚʦʜʽ. ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʤʽʩʮʝ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʢʠʩʥʶ ʪʘ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʢʠʩʥʶʚʘʥʦʩʪʽ ʚʦʜʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʪʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ɹʉʂ, ʍʉʂ ʪʘ ʚʝʣʠʯʠʥʦʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [180]. ɯʟ 

ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʷʢʦʩʪʽ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤʠʱ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʟʦʥʠ ʨʝʢʨʝʘʮʽʾ, ʻ ʥʝʜʦʩʪʘʪʥʷ ʦʯʠʩʪʢʘ ʤʽʩʴʢʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʩʢʠʜʘʶʪʴʩʷ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʟʘʙʨʫʜʥʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʚʦʜʦʡʤ 

ʽʥʚʘʟʽʷʤʠ ʯʫʞʦʨʽʜʥʠʭ ʚʠʜʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʘʥʽʪʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ, ʱʦ 
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ʩʪʘʥ ʚʦʜʠ ʨʝʢʨʝʘʮʽʡʥʠʭ ʚʦʜʦʡʤ ʙʘʩʝʡʥʫ ʨʽʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʤʝʞʘʭ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝʟʘʜʦʚʽʣʴʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ 

ʟʘ ʪʘʢʠʤʠ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ɹʉʂ5 ï ʫ 1,8-6,0 ʨʘʟʽʚ, ʍʉʂ ï ʫ 1,4-

4,3 ʨʘʟʠ, ʬʦʩʬʘʪʘʤʠ ï ʫ 3,2 ʨʘʟʘ, ʩʫʣʴʬʘʪʘʤʠ ï ʫ 1,6 ʨʘʟʘ. ɿʘʛʘʣʦʤ ʫ 2014 ʨ. ʟ-ʧʦʤʽʞ 

ʜʦʩʣʽʜʞʝʥʠʭ 123 ʧʨʦʙ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʍʘʨʢʦʚʘ ʥʝ ʚʽʜʧʦʚʽʜʘʚ 

ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ 33,3 % ʧʨʦʙ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ 59 % ʧʨʦʙ ʟʘ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [181-183]. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ 

ʚʦʜʦʡʤʠ ʚ ʤʝʞʘʭ ʍʘʨʢʽʚʩʴʢʦʾ, ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʻ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʚʦʜʠʪʴ 

ʪʝ, ʱʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚ ʤʝʞʘʭ 3-ʭ 

ʦʙʣʘʩʪʝʡ ʤʘʻ ʭʨʦʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟ̔ ʧʨʽʦʨʠʪʝʪʥʠʤ ʚʧʣʠʚʦʤ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ 

ʧʝʩʪʠʮʠʜʽʚ, ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʢʦʞʥʦʾ ʽʟ ʦʙʣʘʩʪʝʡ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʩʦʣʷʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʧʦʩʪʽʡʥʠʤ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʩʪʽʡʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ ʟ ʙʽʣʴʰʦʾ 

ʯʘʩʪʠʥʠ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ. ɿʘʙʨʫʜʥʝʥʥʷ ʣʝʛʢʦʦʢʠʩʣʶʚʘʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ ʤʘʻ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʫʤʦʚʣʝʥʦ ʩʢʠʜʘʤʠ ʟ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʪʘ 

çʮʚʽʪʽʥʥʷʤè ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʱʘʭ. ɼʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʝʛʽʦʥʘʭ ʙʘʩʝʡʥʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʚʩʽʭ ʦʙʣʘʩʪʝʡ 

ʧʦʚʠʥʥʽ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʙʝʟʚʦʜʥʽ ʘʙʦ ʤʘʣʦʚʦʜʥʽ ʪʝʭʥʦʣʦʛʽʾ  [184, 185]. ɼʞʝʨʝʣʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʦʢ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʢʦʤʫʥʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʂʇ), ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ 96,3 % ʩʢʠʜʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʾʭ ʦʙʩʷʛʫ ʚ ʦʙʣʘʩʪʽ. ʈʽʯʢʠ ʦʙʣʘʩʪʽ 

ʚʽʜʯʫʚʘʶʪʴ ʥʘ ʩʦʙʽ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʤʘʣʠʭ ʨʽʯʦʢ. 

ʎʽ ʚʦʜʦʪʦʢʠ ʤʘʣʦʚʦʜʥʽ, ʙʝʟ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʛʦ ʨʫʩʣʘ, ʧʝʨʝʣʠʚʘʶʪʴʩʷ ʚ ʜʦʣʠʥʠ ʧʽʜ ʯʘʩ 

ʧʦʚʝʥʝʡ, ʯʘʩʪʦ ʧʝʨʝʩʠʭʘʶʪʴ. ɼʝʷʢʽ ʤʘʣʽ ʨʽʯʢʠ ʟʘ ʩʚʦʾʤʠ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʥʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʽʟ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʫ. ʄʘʡʞʝ 

ʫ ʚʩʽʭ ʩʪʚʦʨʘʭ ʮʠʭ ʚʦʜʦʡʤ, ʘ ʦʩʦʙʣʠʚʦ ʥʠʞʯʝ ʩʢʠʜʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʬʽʢʩʫʻʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʘʤʦʥʽʶ, ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʥʽʪʨʠʪʽʚ [186]. ʈʽʯʢʘ ɿʦʣʦʪʦʥʦʰʢʘ ʻ 

ʣʽʚʦʶ ʧʨʠʪʦʢʦʶ ɼʥʽʧʨʘ ʪʘ ʦʜʥʽʻʶ ʟ ʥʘʡʟʘʙʨʫʜʥʝʥʽʰʠʭ ʨʽʯʦʢ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʎʝ 
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ʟʫʤʦʚʣʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʦʙʦʪʠ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ 

ʤ. ɿʦʣʦʪʦʥʦʰʘ, ʥʘ ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʢʦʤʫʥʘʣʴʥʽ ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ, ʘ ʪʘʢʦʞ 

ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʩʪʘʥʦʤ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʩʧʦʨʫʜ ʟʣʠʚʦʚʦʾ 

ʢʘʥʘʣʽʟʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʯʘʩ ʚʽʜ ʯʘʩʫ ʜʦ ʟʥʠʱʝʥʥʷ ʚʦʜʥʠʭ ʞʠʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ  ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ  ʨʦʢʫ ʚʠʷʚʣʷʪ̒ʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ʟʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [187].  

ʋʢʨʘʾʥʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʦʟʛʣʷʥʫʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʥʘ ʧʨʠʢʣʘʜʽ 2013 ʨ.  ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʦʥʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʙʽʣʴʰʦʩʪʽ ʨʽʯʦʢ ʙʘʩʝʡʥʽʚ ʤʘʶʪʴ ʦʜʠʥʠʯʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ (< 10 %), ʫ ʙʘʩʝʡʥʘʭ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʪʘ ɼʦʥʫ ï ʥʝʩʪʽʡʢʝ ʟʘʙʨʫʜʥʝʥʥʷ 

(10-30 %), ʘ ʚ ʨʽʯʢʘʭ ʇʨʠʘʟʦʚôʷ ʚʦʥʦ ʤʘʻ ʜʦʤʽʥʫʶʯʠʡ ʭʘʨʘʢʪʝʨ (> 50 %). ʇʨʘʢʪʠʯʥʦ 

ʫ ʚʩʽʭ ʚʦʜʥʠʭ ʙʘʩʝʡʥʘʭ ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʦʛʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʘʻ ʩʪʽʡʢʠʡ ʭʘʨʘʢʪʝʨ 

(ʚʽʜ 30 ʜʦ 50 % ʧʨʦʙ). ʅʘʡʛʽʨʰʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫʩʽ ʨʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʤʘʶʪʴ ʩʪʽʡʢʝ ʟʘʙʨʫʜʥʝʥʥʷ [188]. ɿʘ ʜʘʥʠʤʠ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [82], ʥʘʡʙʨʫʜʥʽʰʠʤʠ ʻ ʚʦʜʠ ɼʫʥʘʶ, ɼʥʽʩʪʨʘ, ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ, 

ɼʥʽʧʨʘ, ʉʽʚʝʨʩʴʢʦʛʦ ɼʦʥʮʷ.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʱʦ 

ʚʽʜʜʟʝʨʢʘʣʶʻ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. ʆʩʦʙʣʠʚʦ 

ʚʽʜʯʫʪʥʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱʘʭ [92, 161]. ɿʥʠʱʝʥʥʷ 

ɼʥʽʧʨʘ ʨʦʟʧʦʯʘʣʦʩʷ ʫ 1930-ʭ ʽ ʟʘʚʝʨʰʠʣʦʩʷ ʫ 1960-ʭ ʨʦʢʘʭ. ʎʝ, ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ, ʻ 

ʤʽʞʥʘʨʦʜʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʟʣʦʯʠʥʦʤ, ʦʩʢʽʣʴʢʠ ʡʜʝʪʴʩʷ ʧʨʦ ʪʨʝʪʶ ʟʘ ʜʦʚʞʠʥʦʶ ʨʽʯʢʫ 

ɭʚʨʦʧʠ, ʷʢʘ ʪʝʯʝ ʯʝʨʝʟ ʪʝʨʠʪʦʨʽʾ ʪʨʴʦʭ ʢʨʘʾʥ [189] ʪʘ ʻ ʥʘʡʢʨʫʧʥʽʰʦʶ ʚʦʜʥʦʶ 

ʤʘʛʽʩʪʨʘʣʣʶ ʋʢʨʘʾʥʠ, ʥʘʡʧʦʪʫʞʥʽʰʠʤ ʧʦʚʝʨʭʥʝʚʠʤ ʚʦʜʦʜʞʝʨʝʣʦʤ. ɺʦʜʠ ʮʴʦʛʦ 

ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ: ʨʦʙʦʪʠ ʜʥʽʧʨʦʚʩʴʢʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, 

ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʨʦʰʝʥʥʷ, ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʩʢʠʜʫ ʟʚʦʨʦʪʥʠʭ ʚʦʜ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʽʣʝʡ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʟʜʦʨʦʚʯʠʭ ʮʽʣʝʡ ʥʘʩʝʣʝʥʥʷ, ʡʦʛʦ 

ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʪʦʱʦ [4, 190]. ʉʠʩʪʝʤʘʪʠʯʥʘ ʘʢʫʤʫʣʷʮʽʷ ʽ ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʨ. ɼʥʽʧʨʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ, ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʧʠʪʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [191].  

ʆʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʜʝʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ ʙʘʩʝʡʥʽ ɼʥʽʧʨʘ. 

ʅʘʡʽʩʪʦʪʥʽʰʝ ʚʧʣʠʚ ʤʽʩʪ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʪʦʩʦʚʥʦ ʙʽʦʛʝʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʜʥʦʩʥʠʡ 

ʧʨʠʨʽʩʪ ʩʪʦʢʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʥʠʞʯʝ ʤʽʩʪ ʫ ʩʝʨʝʜʥʴʦʤʫ 132 % ʩʪʘʥʦʚʠʪʴ ʜʣʷ 

ʬʦʩʬʦʨʫ ʤʽʥʝʨʘʣʴʥʦʛʦ, ʤʘʡʞʝ 80 % ï ʘʤʦʥʽʡʥʦʾ ʽ ʥʽʪʨʠʪʥʦʾ ʬʦʨʤ ʘʟʦʪʫ ʪʘ 40 % ï 

ʘʟʦʪʫ ʥʽʪʨʘʪʥʦʛʦ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʩʘʤʧʝʨʝʜ ʧʦʚôʷʟʘʥʝ ʽʟ 

ʩʧʝʮʠʬʽʯʥʠʤ ʩʢʣʘʜʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʚʦʜ ʪʘ ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʦʯʠʩʪʢʠ 

ʦʩʪʘʥʥʽʭ ʩʪʦʩʦʚʥʦ ʘʟʦʪʥʠʭ ʽ ʬʦʩʬʦʨʥʠʭ ʩʧʦʣʫʢ. ʉʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ ʩʪʦʢʫ ʢʦʤʧʦʥʝʥʪʽʚ 

ʪʦʢʩʠʯʥʦʾ ʜʽʾ, ʪʘʢʠʭ ʷʢ ʬʝʥʦʣʠ ʪʘ ʥʠʟʢʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʮʠʥʢ, ʭʨʦʤ (6+), ʤʽʜʴ), 

ʢʦʣʠʚʘʚʩʷ ʫ ʤʝʞʘʭ 10-30 %. ʋ ʚʦʜʽ ʨʽʯʦʢ ʥʠʞʯʝ ʤʽʩʪ ʟʨʦʩʪʘʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘʢʠʭ 

ʨʝʯʦʚʠʥ ʷʢ ʉʇɸʈ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ, ʢʨʽʤ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʥʘʷʚʥʽ ʽʥʰʽ 

ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ï ʮʝ ʟʣʠʚʦʚʽ 

(ʜʦʱʦʚʽ, ʪʘʣʽ) ʚʦʜʠ ʪʘ ʩʪʽʯʥʽ ʚʦʜʠ ʚʽʜ ʧʦʣʠʚʘʥʥʷ ʽ ʤʠʪʪʷ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʈʦʣʴ 

ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʫ ʟʘʙʨʫʜʥʝʥʥʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʻ ʽʩʪʦʪʥʦʶ ʽ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʦʥʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʪʠʤʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʤʽʩʪ 

ʪʘ ʾʭ ʙʣʘʛʦʫʩʪʨʦʻʤ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʫ ʙʘʩʝʡʥʽ ɼʥʽʧʨʘ ʚʽʜʟʥʘʯʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʬʦʩʬʘʪʥʠʭ ʽʦʥʽʚ ʫ ʚʦʜʽ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ɦʝ 15 ʨʦʢʽʚ ʪʦʤʫ ʙʫʚ 

ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦ ʛʣʦʙʘʣʴʥʝ ʝʚʪʨʦʬʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʘʩʝʡʥʫ [192].  

ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʛʽʜʨʦʙʽʦʥʪʠ ʽ 

ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ 

ʮʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʘʻ ʥʘ ʜʽʣʷʥʢʘʭ ʘʢʚʘʪʦʨʽʾ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʽ ʚʝʣʠʢʠ ʧʨʦʤʠʩʣʦʚʽ 

ʤʽʩʪʘ, ʷʢ ʤ. ɼʥʽʧʨʦ, ʜʝ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʝʪʘʣʫʨʛʽʡʥʦʾ, ʢʦʢʩʦʭʽʤʽʯʥʦʾ, 

ʭʽʤʽʯʥʦʾ, ʝʥʝʨʛʝʪʠʯʥʦʾ, ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ, ʤʝʪʘʣʦʦʙʨʦʙʥʦʾ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʪʚʦʨʶʶʯʠ ʧʦʪʫʞʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʨ̌ʫʥʪʽʚ, 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ɿʘʟʥʘʯʝʥʝ ʦʙʫʤʦʚʠʣʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ. ʇʦʨʽʚʥʷʥʦ ʟ 1986-1987 ʨʨ. ʫ 2005-2015 ʨʨ. ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʜʽʣʷʥʮʽ ʘʢʚʘʪʦʨʽʾ ɼʥʽʧʨʘ ʚʤʽʩʪ ʫ ʚʦʜʽ Zn, Cr, Mn, Co, Pb ʽ ʉd ʧʦʤʽʪʥʦ 
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ʟʥʠʟʠʚʩʷ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʟʙʽʣʴʰʠʣʘʩʷ ʧʨʠʩʫʪʥʽʩʪʴ Fe ʪʘ Cu. ɿʦʢʨʝʤʘ, ʩʝʨʝʜʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ Cu ʫ 2005-2015 ʨʨ. ʤʘʡʞʝ ʥʝ ʦʧʫʩʢʘʣʘʩʷ ʥʠʞʯʝ ʷʢ 0,02 ʤʛ/ʣ, ʪʦʙʪʦ 

ʙʫʣʘ ʥʘ ʨʽʚʥʽ, ʩʧʨʦʤʦʞʥʦʤʫ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʯʠʩʝʣʴʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʣʘʥʢʪʦʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʥʘʩʘʤʧʝʨʝʜ ʬʽʪʦʧʣʘʥʢʪʦʥʫ) ʽ ʚ ʪʘʢʠʡ 

ʩʧʦʩʽʙ ʛʘʣʴʤʫʚʘʪʠ ʧʨʦʮʝʩ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʍʦʯʘ ʚʤʽʩʪ Pb ʽ ʉd 

ʟʥʠʟʠʚʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʦ ʨʽʚʥʽʚ ɻɼʂ  ʨʠʙʛʦʩʧ  ̔ʥʠʞʯʝ, ʘʣʝ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, 

ʱʦ ʮʽ ʤʝʪʘʣʠ ʻ ʩʠʥʝʨʛʩ̔ʪʘʤʠ, ʪʦʙʪʦ ʤʦʞʫʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʪʦʢʩʠʯʥʫ ʜʽʶ ʽʥʰʠʭ 

ʤʝʪʘʣʽʚ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʣʽʟʘ ʜʦ ʤʘʨʛʘʥʮʶ ʩʪʨʽʤʢʦ ʟʨʦʩʣʦ (ʟ 0,1 ʜʦ 

2,9 ʨʘʟʽʚ), ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʤʝʥʰʝʥʥʶ ʪʦʢʩʠʯʥʦʩʪʽ ʤʘʨʛʘʥʮʶ ʚʽʜʥʦʩʥʦ 

ʛʽʜʨʦʙʽʦʥʪʽʚ. ɼʦ ʪʦʛʦ ʞ ʢʦʤʙʽʥʦʚʘʥʘ ʜʽʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ 

(ʟʦʢʨʝʤʘ, ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʪʘʢʠʭ ʩʧʦʣʫʯʝʥʥʷʭ: Zn+N, 

Fe+Zn, Cu+N, Cd+N, Cd+Fe) ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʭʣʦʨʦʢʦʢʦʚʠʭ 

ʚʦʜʦʨʦʩʪʝʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʨʘʮʽʦʥʫ ʟʦʦʧʣʘʥʢʪʦʥʫ [193, 194]. ɯʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʟôʷʩʦʚʘʥʦ, ʱʦ ʚʘʞʢʽ ʤʝʪʘʣʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ ʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʜʣʷ ʚʦʜʥʠʭ ʙʽʦʦʙôʻʢʪʽʚ, ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʜʣʷ ʨʠʙʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʭʘʨʯʫʚʘʥʥʽ [195]. 

ɿʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʚʦʜʠ ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʡ ʇʽʚʥʽʯʥʦʛʦ 

ʧʨʦʨʽʟʫ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʽ ʛʽʛʽʻʥʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ                        

ɼʉʊʋ 4808:2007  [91]. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʱʦ ʚʦʜʘ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤ ʽʥʪʝʛʨʘʣʴʥʠʤ 

ʽʥʜʝʢʩʦʤ (ɯʽʥʪʝʛʨ.) ʥʘʣʝʞʠʪʴ ʜʦ çʜʦʙʨʦèʾ ï çʟʘʜʦʚʽʣʴʥʦʾè, çʧʨʠʡʥʷʪʥʦʾè (2-3 ʢʣʘʩʠ). 

ɺʠʥʷʪʢʠ  ʩʪʘʥʦʚʣʷʪʴ ʪʽʣʴʢʠ ʙʣʦʢʠ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (4 ʢʣʘʩ ï çʦʙʤʝʞʝʥʦ 

ʧʨʠʜʘʪʥʘè, çʥʝʙʘʞʘʥʘè ʷʢʽʩʪʴ ʚʦʜʠ) ʽ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (1 ʢʣʘʩ ï çʚʽʜʤʽʥʥʘè, 

çʙʘʞʘʥʘè ʷʢʽʩʪʴ ʚʦʜʠ). ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʤ ʩʝʟʦʥʦʤ ʨʦʢʫ ʻ ʟʠʤʘ ʡ, 

ʯʘʩʪʢʦʚʦ, ʚʝʩʥʘ, ʢʦʣʠ ʷʢʽʩʪʴ ʚʦʜʠ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 1-ʛʦ ʜʦ 2-ʛʦ ʢʣʘʩʫ ʟʘ ʩʝʨʝʜʥʽʤʠ ʽ 

ʥʘʡʛʽʨʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʑʦʜʦ ʣʽʪʘ-ʦʩʝʥʽ, ʪʦ ʚʦʜʘ ʚ ʮʝʡ ʯʘʩ ʧʦʛʽʨʰʫʻʪʴʩʷ ʜʦ 3-ʛʦ 

ʢʣʘʩʫ. ɺʠʟʥʘʯʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʽ ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʽʚ ʫ ʩʝʟʦʥʥʽʡ ʜʠʥʘʤʽʮʽ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʠ ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʪʘ ʇʽʚʥʽʯʥʦʛʦ ʧʨʦʨʽʟʫ ʻ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʤʘʩʦʚʘ ʧʦʷʚʘ ʷʢʦʛʦ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʽʦʜ ʚʽʜ ʯʝʨʚʥʷ ʜʦ ʞʦʚʪʥʷ, ʟ 

ʧʽʢʦʚʠʤʠ ʩʧʣʝʩʢʘʤʠ ʚ ʣʠʧʥʽ ʽ ʚʝʨʝʩʥʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʣʽʪʥʴʦ-ʦʩʽʥʥʴʦʛʦ ʩʝʟʦʥʫ 
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ʭʘʨʘʢʪʝʨʥʽ ʥʝʧʨʠʻʤʥʠʡ ʧʨʠʩʤʘʢ ʽ çʛʥʠʣʴʥʠʡè ʟʘʧʘʭ (3-4 ʙʘʣʠ), ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʣʴʦʨʦʚʦʩʪʽ (ʜʦ 60 ʛʨʘʜ.) ʽ ʢʘʣʘʤʫʪʥʦʩʪʽ (5-22,2 ʤʛ/ʣ) ʪʘ ʩʪʫʧʝʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɿʄʏ ï ʜʦ 6750 ʂʋʆ/ʩʤ3). ɺ ʧʝʨʽʦʜ ʨʦʟʢʣʘʜʝʥʥʷ ʬʽʪʦʧʣʘʥʢʪʦʥʫ 

ʟʘʬʽʢʩʦʚʘʥʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʙʽʦʛʝʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʘʤʦʥʽʡʥʠʤ ʘʟʦʪʦʤ (0,46 ʤʛ/ʣ) ʽ ʬʦʩʬʦʨʦʤ ʬʦʩʬʘʪʽʚ (0,100-0,546 ʤʛ/ʣ), ʪʘ 

ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʙʽʭʨʦʤʘʪʥʘ ʦʢʠʩʥʶʚʘʥʽʩʪʴ ï 32,8-35,6 ʤʛ/ʣ). 

ɹʘʛʘʪʦʨʽʯʥʘ ʩʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʚʦʜʦʩʭʦʚʠʱʽ ʽ ʧʨʦʨʽʟʽ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʙʽʭʨʦʤʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ: ʚʽʜ 19,6 ʽ 17,4 ʤʛ /ʣ (ʤʽʥʽʤʫʤ) 

ʥʘʚʝʩʥʽ ʜʦ 32,8 ʽ 35,6 ʤʛ /ʣ ʚ ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʚʦʜʦʡʤ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʡ ʧʦ ʩʝʟʦʥʘʭ ʨʦʢʫ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʣʝʛʢʦ ʦʢʠʩʥʶʶʪʴʩʷ: ʇʆ ʚʟʠʤʢʫ ï 8,3-9,4 ʽ 8,0-8,5 ʤʛ/ʣ, ʚʣʽʪʢʫ-ʚʦʩʝʥʠ ï 

11,0-12,6 ʽ 10,8-12,5 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ. ʎʽ ʷʚʠʱʘ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʝʚʪʨʦʬʥʠʭ ʚʦʜʦʡʤ ʽ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʝʧʽʜʝʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

 ʆʪʞʝ, ʯʝʨʝʟ ʪʝ, ʱʦ ʫ ʨ. ɼʥʽʧʨʦ ʩʢʠʜʘʶʪʴʩʷ ʤʘʡʞʝ 40 % ʥʝʦʯʠʱʝʥʠʭ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʽ 42 % ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ [84], ʩʪʚʦʨʶʻʪʴʩʷ ʥʠʟʢʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʟʦʢʨʝʤʘ: ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʧʣʘʥʢʪʦʥʥʠʭ ʚʦʜʦʨʦʩʪʝʡ (ʚ 

ʦʩʥʦʚʥʦʤʫ ï ʩʠʥʴʦ-ʟʝʣʝʥʠʭ) ʽ ʤʘʢʨʦʣʽʪʽʚ; ʟʘʙʨʫʜʥʝʥʥʷ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ ʥʘ ʜʽʣʷʥʢʘʭ ʘʢʚʘʪʦʨʽʾ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʤʝʪʘʣʫʨʛʽʡʥʦʾ, ʢʦʢʩʦʭʽʤʽʯʥʦʾ, ʭʽʤʽʯʥʦʾ, ʝʥʝʨʛʝʪʠʯʥʦʾ, ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ 

ʤʝʪʘʣʦʦʙʨʦʙʥʦʾ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʜʝʷʢʽ 

ʢʦʤʧʦʥʝʥʪʠ ʭʽʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʪʽʯʥʠʭ ʚʦʜ ʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʨʘʟʦʤ ʽʟ 

ʪʦʢʩʠʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʚʦʜʦʨʦʩʪʝʡ ʟʘʛʦʩʪʨʶʶʪʴ ʩʠʪʫʘʮʽʶ, 

ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʽ ʛʘʣʴʤʫʶʪʴ ʩʘʤʦʦʯʠʱʝʥʥʷ ʝʢʦʩʠʩʪʝʤ 

ʜʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ [22]. 

ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʫ ʨʽʯʢʦʚʽʡ ʩʠʩʪʝʤʽ ʥʘ ʦʩʥʦʚʽ ʦʙʤʝʞʝʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ [196]. ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ 

ʨʽʯʦʢ ʚʘʞʣʠʚʘ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʟʤʽʥ ʪʘ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ 
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ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʛʘʣʫʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʭʦʨʦʥʠ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [197].  

ʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʝʢʦʢʨʠʟʠ ʧʨʽʩʥʦʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ ʩʪʘʻ ʜʝʜʘʣʽ 

ʘʢʪʫʘʣʴʥʽʦhʶ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʅʝʦʙʭʽʜʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʧʦʙʫʜʦʚʠ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢ ʜʣʷ ʢʦʥʪʨʦʣʶ çʢʨʠʪʠʯʥʦʩʪʽè ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ  ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʩʠʩʪʝʤʠ. ɼʣʷ ʧʨʘʢʪʠʯʥʦʾ 

ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʨʘʮʽʦʥʘʣʴʥʠʡ ʰʣʷʭ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ ʪʠʤ 

ʯʠ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʚ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ 

ʽʥʜʝʢʩʽʚ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʫ ʨʦʣʽ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʫ 

ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʽʥʬʦʨʤʘʪʠʚʥʽʰ ̔ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ 

ʧʨʘʢʪʠʮʽ ʛʽʜʨʦʭʽʤʽʯʥʽ (ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʬʦʩʬʘʪʠ ʪʘ ʽʥ.) ʧʦʢʘʟʥʠʢʠ [198]. ɯʥʰʽ 

ʜʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʘʙʦ ʩʪʫʧʝʥʷ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ ʯʠ ʷʢʦʩʪʽ 

ʚʦʜʠ. ʅʘʷʚʥʽ ʯʠʩʣʝʥʥʽ ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠʢʠ ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʷʢʽʩʥʽ ʽʥʜʝʢʩʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. ʉʘʤʝ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʠʢ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʘʚʪʦʨʩʴʢʽ (ʝʢʩʧʝʨʪʥʽ) 

ʤʝʪʦʜʠʢʠ, ʢʦʪʨʽ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ ʟʘ ʦʙʣʘʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʚʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ, ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ, ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʪʦʱʦ), ʪʘʢ ʽ ʟʘ ʚʠʜʦʤ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ï ʜʣʷ 

ʧʠʪʥʠʭ ʧʦʪʨʝʙ, ʟʨʦʰʝʥʥʷ, ʨʠʙʦʨʦʟʚʝʜʝʥʥʷ, ʨʝʢʨʝʘʮʽʾ ʪʦʱʦ [199, 200]. ʅʘʧʨʠʢʣʘʜ, 

ʥ̔ʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʥʘ ʦʩʥʦʚʽ ʽʥʜʝʢʩʫ-ʧʦʢʘʟʥʠʢʘ çʪʨʴʦʭ ɹè (ʙʝʟʧʝʢʠ, 

ʥʝʰʢʽʜʣʠʚʦʩʪʽ, ʩʧʨʠʷʪʣʠʚʦʩʪʽ) [201] ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʙʘʟʠ ʜʘʥʠʭ ʟʘ 

ʩʢʣʘʜʦʤ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʤʘʩʰʪʘʙʽ ʨʝʛʽʦʥʽʚ ʽ ʢʨʘʾʥʠ ʟʘʛʘʣʦʤ. ɺ ʝʢʦʣʦʛʽʾ ʽʩʥʫʻ ʥʠʟʢʘ 

ʧʨʠʡʦʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʙôʻʜʥʫʚʘʪʠ ʩʦʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʦʜʥʫ ʚʝʣʠʯʠʥʫ, 

ʥʘʧʨʠʢʣʘʜ, çʷʢʽʩʪʴ ʞʠʪʪʷè. ʆʜʥʘʢ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʽ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʯʝʨʝʟ ʨʽʟʥʠʡ 

ʚʧʣʠʚ ʨʝʯʦʚʠʥ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʝʬʝʢʪʫ ʩʠʥʝʨʛʽʟʤʫ, ʥʝʨʽʚʥʦʟʥʘʯʥʽʩʪʴ ʪʦʯʦʢ 

ʢʦʥʪʨʦʣʶ ʪʦʱʦ. ʏʦʤʫ ʤʝʪʦʜʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʻ ʧʦʧʫʣʷʨʥʦʶ, ʭʦʯʘ ʤʘʻ ʩʚʦʾ 

ʥʝʜʦʣʽʢʠ? ʄʦʞʣʠʚʦ, ʯʝʨʝʟ ʜʦʩʪʫʧʥʽʩʪʴ, ʫʥʽʬʽʢʦʚʘʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʨʦʟʨʘʭʫʥʢʫ, 

ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʢʦʣʠ on-line ʤʦʞʝ ʟʘ ʢʽʣʴʢʘ ʭʚʠʣʠʥ ʚʠʨʽʰʠʪʠ 
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ʟʘʚʜʘʥʥʷ [202, 203]. çɯʥʜʝʢʩʠ ʷʢʦʩʪʽ ʚʦʜʠè, ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ, ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʟʘʛʘʣʴʥʠʡ ʫʥʽʬʽʢʦʚʘʥʠʡ ʩʪʘʥ ʷʢʦʩʪʽ ʚʦʜʠ ʪʘ ʟʦʙʨʘʞʫʶʪʴ ʩʢʣʘʜʥʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʾʾ 

ʧʘʨʘʤʝʪʨʽʚ. ɸʢʪʫʘʣʴʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ, ʪʦʙʪʦ ʧʨʠʡʥʷʪʦʛʦ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ ʟʘʟʥʘʯʝʥʦʛʦ ʽʥʜʝʢʩʫ ʫ ʩʧʨʦʱʝʥʦʤʫ ʬʦʨʤʘʪʽ, ʷʢʠʡ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʥʘʜʽʡʥʫ ʢʘʨʪʠʥʫ ʷʢʦʩʪʽ ʚʦʜʠ [204]. 

ɺʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʠ ʤʦʞʝ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ. ʗʢ ʪʝʭʥʦʣʦʛʽʶ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʚʜʘʥʴ 

ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʦʙʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʷʚʠʱ ʪʘ ʦʙôʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʟ 

ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʘʙʦ ʘʥʘʣʽʟʫ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ, ʩʢʣʘʜʥʠʭ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ [205, 206]. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ 

ɻʦʤʛʽ ʚ ɯʥʜʽʾ ʫʧʨʦʜʦʚʞ 5 ʨʦʢʽʚ ʟʘ 24 ʧʘʨʘʤʝʪʨʘʤʠ (17790 ʧʨʦʙ) ʽʥʬʦʨʤʘʮʽʷ 

ʦʙʨʦʙʣʷʣʘʩʷ ʨʽʟʥʠʤʠ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʢʣʘʩʪʝʨʥʠʡ, ʬʘʢʪʦʨʥʠʡ, 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʘʥʘʣʽʟʠ. ʂʣʘʩʪʝʨʥʠʡ ʪʘ ʜʠʩʢʨʠʤʽʥʘʪʥʠʡ ʘʥʘʣʽʟʠ ʜʦʟʚʦʣʠʣʠ 

ʟʤʝʥʰʠʪʠ ʧʝʨʝʣʽʢ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ, ʦʢʨʝʩʣʠʚʰʠ 

ʜʝʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʩʫʪʪʻʚʽ ʢʦʣʠʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʝʣʠʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ 

ʥʘʡʢʨʘʱʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʷʢʽʩʪʴ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʪʘ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʥ̔ʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ [207]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ ʌʫʜʟʽ ʚ ʗʧʦʥʽʾ ʧʨʦʪʷʛʦʤ 8-ʤʠ ʨʦʢʽʚ 

(1995-2002 ʨʨ.) ʟʘ 12 ʧʦʢʘʟʥʠʢʘʤʠ (14976 ʧʨʦʙ) ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʪʨʠ ʢʣʘʩʪʝʨʠ 

ʧʦʢʘʟʥʠʢʽʚ. ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ 

ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʠʜʘʤʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʦʨʛʘʥʽʯʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ (ʩʢʠʜʘʤʠ ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ) ʪʘ ʙʽʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʣʦʜʦʚʠʭ ʩʘʜʽʚ ʫ ʩʠʣʴʥʦ 

ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʡʦʥʘʭ ʚʦʜʥʦʛʦ ʙʘʩʝʡʥʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʝʢʽʣʴʢʘ ʧʦʢʘʟʥʠʢʽʚ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ɹʉʂ, ʨʅ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʥʽʪʨʘʪʠ ʪʘ ʘʤʽʘʢ ʪʦʱʦ) ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥ ɹʟʘ ʷʢʽʩʪʶ ʚʦʜʠ ʷʢ ʽʥʜʠʢʘʪʦʨʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 
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ʚʦʜʠ, ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ  ʟʘʙʨʫʜʥʝʥʥʷ, ʧʨʦʩʪʦʨʦʚʠʭ ʚʘʨʽʘʮʽʡ ʷʢʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ [208]. 

ʉʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʝʩʪʠ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʾʭ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ: ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ɹʉʂ ʫ ʚʦʜʽ ʟʘ 5 ʜʽʙ, ʘʟʦʪ 

ʘʤʦʥʽʡʥʠʡ, ʬʦʩʬʘʪʠ, ʮʠʥʢ ʽ ʤʽʜʴ. ʉʠʩʪʝʤʘʪʠʯʥʘ ʘʢʫʤʫʣʷʮʽʷ ʽ ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʨ. ɼʥʽʧʨʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʜʣʷ ʧʠʪʥʠʭ ʧʦʪʨʝʙ, ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʨʝʢʨʝʘʮʽʡʥʦʛʦ, 

ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʟʥʘʯʥʦʶ ʤʽʨʦ  ʁ ʫʩʢʣʘʜʥʝʥʽ 

ʜʠʬʫʟʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʽ 

ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʥʘ ʦʩʥʦʚʽ ʙʘʩʝʡʥʦʚʠʭ 

ʧʦʟʠʮʽʡʥʦ-ʜʠʥʘʤʽʯʥʠʭ ʽ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʠʭ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʛʝʦʧʣʘʥʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʫ ʽ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ [20]. 

ʅʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ [209, 210] ʚʠʟʥʘʥʦ ʦʩʥʦʚʥʠʡ ʯʠʥʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ï ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ ï 

ʟʘʩʪʘʨʽʣʽ ʢʘʥʘʣʽʟʘʮʽʡʥʽ ʩʧʦʨʫʜʠ, ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʥʘʷʚʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʧʨʘʢʪʠʯʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʡ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʙôʻʢʪʽʚ ʢʘʥʘʣʽʟʘʮʽʾ ʪʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʽʥ. [80, 211-213]. ʇʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʫ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥʘʭ, ʩʧʨʷʤʦʚʫʚʘʥʥʷ ʨʫʩʝʣ ʨʽʯʦʢ, ʾʭ 

ʟʘʨʝʛʫʣʶʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʧʦʨʫʰʝʥʥʷ  ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʟʚôʷʟʢʫ ʟ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ, ʚʪʨʘʪʠ ʩʪʦʢʫ, ʜʝʛʨʘʜʘʮʽʾ ʝʢʦʩʠʩʪʝʤ ʚʟʘʛʘʣʽ. ɼʦ 

ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʙʘʩʝʡʥʦʚʦʛʦ ʧʨʠʥʮʠʧʫ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ [214]. 
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ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʨʽʯʦʢ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʭʦʜʽʚ 

ʟ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʽ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʨʽʯʦʢ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʧʦʣʽʧʰʫʶʪʴ, ʚʧʨʦʚʘʜʞʫʶʯʠ ʢʦʤʧʣʝʢʩ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

ʷʢ ʥʘ ʩʘʤʽʡ ʨʽʯʮʽ, ʪʘʢ ʽ ʪʝʨʠʪʦʨʽʾ ʾʾ ʙʘʩʝʡʥʫ, ʜʦ ʷʢʠʭ ʚʭʦʜʷʪʴ: ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʛʦʩʧʦʜʘʨʩʴʢʽ (ʨʝʛʣʘʤʝʥʪʘʮʽʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ ʪʦʱʦ), 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ (ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ 

ʽ ʧʨʠʙʝʨʝʞʥʠʭ ʟʘʭʠʩʥʠʭ ʩʤʫʛ ʪʦʱʦ), ʪʝʭʥʽʯʥʽ (ʨʦʟʯʠʱʝʥʥʷ ʨʫʩʣʘ ʪʦʱʦ), 

ʛʽʜʨʦʘʛʨʦʪʝʭʥʽʯʥʽ ʪʘ ʛʽʜʨʦʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʽ (ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʙʽʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ). ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʝʥʰʝʥʥʷ çʧʦʪʫʞʥʦʩʪʽè ʙʽʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʧʨʦʚʘʜʞʫʶʪʴ ʟʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ 

(ʟʘʣʫʞʝʥʥʷ, ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ, ʦʙʚʘʣʫʚʘʥʥʷ ʪʦʱʦ) ʘʙʦ ʚʜʘʶʪʴʩʷ ʜʦ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ 

ʱʦʜʦ ʚʽʜʚʝʜʝʥʥʷ ʩʪʦʢʫ ï ʫ ʢʘʥʘʚʠ, ʙʘʣʢʠ, ʷʨʠ, ʙʦʣʦʪʘ, ʚʽʜʩʪʽʡʥʠʢʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ 

ʩʪʘʚʢʠ. ʍʘʨʘʢʪʝʨ ʟʘʭʦʜʽʚ ʪʘ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣ ʚʠʥʦʩʫ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʜʘʣʝʥʦʩʪʽ ʾʭ ʚʽʜ 

ʨʽʚʥʷ ʚʦʜʠ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ [215]. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʧʝʨʽʦʜʽ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʦʣʽ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʙʘʩʝʡʥʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 

ʩʢʠʜʘʥʥʷ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʣʽʢʚʽʜʘʮʽʷ ʧʦʣʽʛʦʥʽʚ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʽʥ. [80]. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʱʦʜʦ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ çʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟʘ ʙʘʩʝʡʥʦʚʠʤ ʧʨʠʥʮʠʧʦʤè. ʋʟʘʛʘʣʽ ʞ ʙʘʩʝʡʥʦʚʠʡ ʧʨʠʥʮʠʧ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩʥʝ ʽʥʪʝʛʨʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ [216, 217]. ʇʦʪʨʽʙʥʦ ʧʦʛʦʜʠʪʠʩʷ ʟ ʥʘʫʢʦʚʦʶ 

ʧʦʟʠʮʽʻʶ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 
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ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʦ ɺʦʜʥʦʶ ʈʘʤʢʦʚʦʶ 

ɼʠʨʝʢʪʠʚʦʶ 2000/60/ɭʉ [218], ʪʘ ʻ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ [217, 219]. ɻʦʣʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʜʦʣʘʥʥʷ ʚʩʽʭ 

ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʧʦʚʠʥʝʥ ʩʪʘʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ 

ʚʦʜʥʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʷʢʠʡ ʚʚʝʜʝʥʠʡ ʫ ʢʨʘʾʥʘʭ ɭʉ. ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʢʦʤʧʣʝʢʩʥʝ ʽ 

ʤʽʞʚʽʜʦʤʯʝ (ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʥʘʜʚʽʜʦʤʯʝ) ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʟʘʩʘʜʘʭ ʾʭ 

ʧʦʩʪʽʡʥʦʛʦ ʮʽʣʽʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʘʜʘʩʪʨʦʚʦʾ ʦʮʽʥʢʠ [220]. ʅʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʷʢ-ʦʪ ʩʦʮʽʘʣʴʥʘ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʠ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʟʙʦʨʫ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʦʚʠʥʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ [217, 221]. ʆʪʞʝ, 

ʦʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ ʻ ʟʘʧʦʙʽʛʘʥʥʷ ʡʦʛʦ ʜʝʛʨʘʜʘʮʽʾ 

ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʧʨʠʷʪʣʠʚʠʭ ʟ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʟʠʮʽʡ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [222]. 

ɽʢʦʣʦʛʽʯʥʝ ʦʟʜʦʨʦʚʣʝʥʥʷ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʩʪʽʡʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʦʢ ʤʘʻ ʨʦʟôʷʩʥʶʚʘʣʴʥʘ ʨʦʙʦʪʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʨʦʧʘʛʘʥʜʫ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʭʦʨʦʥʠ ʨʽʯʦʢ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ [223]. 

ɻʨʦʤʘʜʘʤ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ɿʥʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʢʦʨʠʩʥʠʤ ʫ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʚʦʜʥʠʭ ʩʪʨʘʪʝʛʽʡ [224, 

225]. 

 

1.2. ɺʦʜʦʧʨʦʚʽʜʥʽ ʧʠʪʥʽ ʚʦʜʠ ʪʘ ʩʫʯʘʩʥʽ ʨʝʘʛʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  

ʜʣʷ ʾʭ ʦʯʠʱʝʥʥʷ 

 

ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ï ʛʦʣʦʚʥʘ ʛʣʦʙʘʣʴʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʾ ʦʮʽʥʢʠ ʪʘ ʧʝʨʝʛʣʷʜʫ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 

ʚʩʽʭ ʨʽʚʥʷʭ [226-228]. ʗʢʽʩʥʘ ʧʠʪʥʘ ʚʦʜʘ ʻ ʙʘʟʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʣʶʜʠʥʠ, ʪʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ 

ʚʦʜʦʶ ʚʠʩʪʫʧʘʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʝʩʦʤ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʦʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʜʦʟʚʦʣʷʻ 

ʚʠʨʽʰʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ: 
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ï ʧʦʧʝʨʝʜʠʪʠ ʚʧʣʠʚ ʚʦʜʠ ʷʢ ʯʠʥʥʠʢʘ ʧʝʨʝʜʘʯʽ ʪʘ ʥʘʩʪʫʧʥʦʛʦ ʚʠʥʠʢʥʝʥʥʷ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʙʘʢʪʝʨʽʘʣʴʥʦʾ, ʚʽʨʫʩʥʦʾ ʪʘ ʛʝʣʴʤʽʥʪʥʦʾ ʝʪʽʦʣʦʛʽʾ; 

ï ʧʦʧʝʨʝʜʠʪʠ ʝʪʽʦʣʦʛʽʯʥʫ ʨʦʣʴ ʚʦʜʠ ʫ ʚʠʥʠʢʥʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ̔ 

ʥʘʜʤʽʨʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʚ ʦʨʛʘʥʽʟʤ ʨʝʯʦʚʠʥ ʟ ʪʦʢʩʠʯʥʦʶ, ʘʣʝʨʛʝʥʥʦʶ, 

ʤʫʪʘʛʝʥʥʦʶ, ʢʘʥʮʝʨʦʛʝʥʥʦʶ ʪʘ ʝʤʙʨʽʦʪʦʢʩʠʯʥʦʶ ʜʽʻʶ; 

ï ʚʠʢʣʶʯʠʪʠ ʨʦʣʴ ʚʦʜʠ ʫ ʚʠʥʠʢʥʝʥʥʽ ʫ ʣʶʜʠʥʠ ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʠʭ 

ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʾʾ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʢ 

ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʽ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [229].  

ʗʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʯʠʥʥʠʢʽʚ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʪʘʥ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ [17, 54, 230-233]. ʇʠʪʥʘ ʚʦʜʘ, ʦʪʨʠʤʘʥʘ ʟ ʧʦʚʝʨʭʥʝʚʠʭ 

ʜʞʝʨʝʣ, ʤʦʞʝ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʘ ʫ ʝʧʽʜʝʤʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʪʦʤʫ ʱʦ 

ʪʝʭʥʦʣʦʛʽʾ ʾʾ ʦʯʠʱʝʥʥʷ ʪʘ ʭʣʦʨʫʚʘʥʥʷ ʥʝ ʛʘʨʘʥʪʫʶʪʴ ʧʦʚʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʚʽʨʫʩʽʚ, 

ʛʨʠʙʽʚ, ʛʝʣʴʤʽʥʪʽʚ ʪʘ ʾʭ ʷʻʮʴ [234, 235]. ɹʘʢʪʝʨʠʮʠʜʥʘ ʜʽʷ ʭʣʦʨʫ ʧʦʣʷʛʘʻ ʫ 

ʧʨʠʛʥʽʯʝʥʥʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʪʘ ʦʢʠʩʣʝʥʥʽ ʩʢʣʘʜʦʚʠʭ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʦʥʠ ʛʠʥʫʪʴ. ʇʽʜ ʯʘʩ ʭʣʦʨʫʚʘʥʥʷ  ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʦʾ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʚʦʜʠ, ʚ ʥʽʡ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʦʜʠʥʦʢʽ ʭʣʦʨʨʝʟʠʩʪʝʥʪʥʽ ʽʥʜʠʚʽʜʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ [236, 237]. ʇʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʠʪʥʽʡ 

ʚʦʜʽ ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʪʦʨʠʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʽʢʨʦʙʥʦʛʦ 

ʨʦʩʪʫ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʧʦʨʫʜʘʭ ʪʘ ʨʦʟʧʦʜʽʣʴʥʽʡ ʤʝʨʝʞʽ [34, 238]. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʫ 

ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʤʽʩʪʘ ʆʜʝʩʠ ʚʠʤʦʛʘʤ 

ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ (5 % ʧʨʦʙ ʟʘ ʧʦʢʘʟʥʠʢʦʤ çʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦè) 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʚʦʜʽ ʟʘʣʠʰʢʦʚʦʛʦ ʚʽʣʴʥʦʛʦ ʭʣʦʨʫ ʪʘ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʽ 

ʨʽʚʥʽ ʇʆ, ʧʨʠ ʮʴʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʠ ʾʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʫ ʤʽʩʪʽ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ, ʘ ʩʘʤʝ ʩʫʪʪʻʚʽ ʢʦʣʠʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ: ʟʘʣʽʟʘ 

(30-80 % ʧʨʦʙ), ʇʆ (40-60 % ʧʨʦʙ), ʟʘʣʠʰʢʦʚʦʛʦ ʚʽʣʴʥʦʛʦ ʭʣʦʨʫ (65-95 % ʧʨʦʙ), 

ʟʘʧʘʭʫ ʪʘ ʢʘʣʘʤʫʪʥʦʩʪʽ (65-80 % ʧʨʦʙ) [239].  

ɿʘ ʦʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ ʫ ʢʨʘʾʥʽ ʚʥʘʩʣʽʜʦʢ ʩʧʘʣʘʭʽʚ ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ 

ʟ̔ ʚʦʜʥʠʤ ʰʣʷʭʦʤ ʧʝʨʝʜʘʯʽ ʟʙʫʜʥʠʢʘ ʧʦʩʪʨʘʞʜʘʣʦ ʧʦʥʘʜ 5000 ʦʩʽʙ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ 
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ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʻ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʰʠʨʝʥʥʷ ʚ ʢʨʘʾʥʽ 

ʚʽʨʫʩʥʦʛʦ ʛʝʧʘʪʠʪʫ ɸ, ʽʥʬʝʢʮʽʡ ʨʦʪʘʚʽʨʫʩʥʠʭ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʧʨʠʨʦʜʠ. ɿʘ ʨʽʚʥʝʤ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚʽʨʫʩʥʠʤ ʛʝʧʘʪʠʪʦʤ ɸ, ʜʣʷ ʷʢʦʛʦ ʚʦʜʥʠʡ ʯʠʥʥʠʢ ʧʝʨʝʜʘʯʽ ʚʽʨʫʩʥʦʾ 

ʽʥʬʝʢʮʽʾ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ, ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʢʨʘʾʥ 

ɭʚʨʦʧʠ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ 10-ʣʽʪʪʷ ʚ ʢʨʘʾʥʽ ʦʬʽʮʽʡʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 61 ʩʧʘʣʘʭ 

ʛʦʩʪʨʠʭ ʢʠʰʢʦʚʠʭ ʽʥʬʝʢʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʚʦʜʥʠʤ ʯʠʥʥʠʢʦʤ ʧʝʨʝʜʘʯʽ ʟʙʫʜʥʠʢʘ. 

ʇʦʩʪʨʘʞʜʘʣʦ 8083 ʦʩʦʙʠ, ʽʟ ʥʠʭ ï 50,2 % ʜʽʪʠ [14, 82, 240-244]. ʆʜʥʘʢ, ʤʘʡʞʝ 50 % 

ʟʘʭʚʦʨʶʚʘʥʴ ʟʘʚʜʷʢʠ  ʚʦʜʥʦʤʫ ʯʠʥʥʠʢʫ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʽʘʛʥʦʩʪʦʚʘʥʠʤʠ [245]. 

ɺʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʘ ʚʦʜʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʇʨʠʜʫʥʘʚôʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʚʽʨʫʩʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ, ʷʢʘ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚ 

ʦʙʣʘʩʪʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʚʦʜʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ [27]. ɺʠʚʯʝʥʥʷ ʙʘʨ'ʻʨʥʦʾ ʨʦʣʽ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚʽʜʥʦʩʥʦ 

ʨʦʪʘʚʽʨʫʩʽʚ, ʝʥʪʝʨʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ, ʘʜʝʥʦʚʽʨʫʩʽʚ ʽ ʨʝʦʚʽʨʫʩʽʚ ʽʥʰʠʤʠ 

ʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʣʦ ʪʘʢʝ: ʧʨʠ ʟʥʘʯʥʠʭ ʨʽʚʥʷʭ ʢʦʥʪʘʤʽʥʘʮʽʾ ʚʠʭʽʜʥʦʾ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 

ʨʦʪʘʚʽʨʫʩʘʤʠ, ʘʜʝʥʦʚʽʨʫʩʘʤʠ ʽ ʨʝʦʚʽʨʫʩʘʤʠ ʚʽʜʩʦʪʦʢ ʝʣʽʤʽʥʘʮʽʾ ʜʘʥʠʭ ʚʽʨʫʩʽʚ ʙʫʚ ʘʙʦ 

ʚʢʨʘʡ ʥʝʟʥʘʯʥʠʤ (17 % ʜʣʷ ʨʦʪʦʚʽʨʫʩʽʚ) ʟ ʧʦʜʘʣʴʰʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦ 62 % ʟʘʚʜʷʢʠ  

ʜʦʜʘʪʢʦʚʦʤʫ ʭʣʦʨʫʚʘʥʥʶ ʥʘ ʭʣʦʨʘʪʦʨʥʠʭ ʩʪʘʥʮʽʷʭ, ʘʙʦ, ʷʢʱʦ ʽ ʩʪʘʥʦʚʠʚ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʚʝʣʠʯʠʥʫ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʜʝʥʦʚʽʨʫʩʽʚ ï 41 %, ʥʽʚʝʣʶʚʘʚʩʷ ʚʪʦʨʠʥʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʦʯʠʱʝʥʦʾ ʚʦʜʠ ʫ ʨʦʟʧʦʜʽʣʴʥʽʡ ʤʝʨʝʞʽ [24, 246]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʧʨʠʨʦʜʘ ʤʽʢʨʦʙʥʠʭ ʢʦʥʪʘʤʽʥʘʥʪʽʚ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʜʦʪʝʧʝʨ ʥʝʚʠʚʯʝʥʘ. ɿ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ 17-ʪʠ ʤʽʩʪ ʉʐɸ ʙʫʣʠ ʚʠʜʽʣʝʥʽ 5 ʪʠʧʽʚ ʙʘʢʪʝʨʽʡ (ʾʭ ʚʤʽʩʪ ʩʢʣʘʜʘʚ 

98 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ),  Cyanobacteria (29 %, ʚʢʣʶʯʘʶʯʠ ʭʣʦʨʦʧʣʘʩʪʠ), ʮʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʙʫʣʠ ʧʦʜʽʙʥʽ ʫ ʚʦʜʘʭ ʚʩʽʭ ʤʽʩʪ ʽ ʥʝ ʟʘʣʝʞʘʣʠ  ʚʽʜ ʚʠʛʣʷʜʫ  ʚʠʭʽʜʥʦʾ 

ʚʦʜʠ. ʊʘʢʘ ʧʦʜʽʙʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʭʣʦʨʫʚʘʥʥʷ ʽ 

ʟʘʛʘʣʴʥʠʭ ʫʤʦʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʦʜʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ [247].  

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʷʭ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʾ ʽʥʘʢʪʠʚʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʩʧʨʠʷʻ ʾʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʥʦʚʠʡ ʩʪʘʥ, ʧʨʠ ʷʢʦʤʫ ʚʦʥʠ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʣʘʩʠʯʥʠʤʠ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ, ʘʣʝ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ 

ʧʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [7, 248, 249]. ʅʘʧʨʠʢʣʘʜ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʣʽʪʠʥʠ Vibrio 
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cholerae, E. coli, Legionella pneumophila ʪʘ ʨʽʟʥʠʭ ʽʥʰʠʭ ʙʘʢʪʝʨʽʡ ʚʽʜʥʦʚʣʶʶʪʴ 

ʢʫʣʴʪʫʨʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʩʣʷ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʢʠʰʢʦʚʽ ʪʨʘʢʪʠ ʪʚʘʨʠʥ [250]. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʧʝʨʽʦʜʽ ʚʠʷʚʣʝʥʦ ʧʦʩʪʫʧʦʚʫ ʟʘʤʽʥʫ ʧʘʪʦʛʝʥʥʦʛʦ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʘʛʨʝʩʠʚʥʽʠhʤ ʛʨʠʙʥʠʤ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʚʽʜʥʦʩʠʣʠ ʜʦ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ, 

ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʦ ʘʛʨʝʩʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʉʴʦʛʦʜʥʽ ʤʽʢʦʟʠ ʟʘ 

ʧʦʰʠʨʝʥʥʷʤ ʩʣʽʜʫʶʪʴ ʟʘ ʚʽʨʫʩʥʠʤʠ ʽʥʬʝʢʮʽʷʤʠ ʪʠʧʫ ʛʝʨʧʝʩʫ, ʛʝʧʘʪʠʪʽʚ ʪʘ ɺɯʃ. 

ʄʽʞʥʘʨʦʜʥʘ ʩʧʽʣʴʥʦʪʘ ʤʝʜʠʯʥʠʭ ʤʽʢʦʣʦʛʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʢʦʟʠ ʷʢ çʚʝʣʝʪʥʷ, ʱʦ 

ʧʨʦʙʫʜʞʫʻʪʴʩʷè [80, 251, 252]. ʇʦʚʩʶʜʥʦ ʚʦʜʦʧʨʦʚʽʜʥʽ ʪʨʫʙʠ ʧʽʜʜʘʶʪʴʩʷ 

ʙʽʦʦʙʨʦʩʪʘʥʥʶ, ʫ ʚʦʜʽ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʢʫʣʴʪʫʨʘʙʝʣʴʥʽ ʬʦʨʤʠ ʤʽʢʨʦʬʣʦʨʠ, ʥʘʚʽʪʴ 

ʜʫʞʝ ʪʦʢʩʠʯʥʽ ʜʣʷ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ ʨʦʜʫ 

Penicillium [253]. ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʚʽʜʽʙʨʘʥʦʾ ʫ ʨʽʟʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʂʠʻʚʘ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ 

ʫ ʥʽʡ ʛʨʠʙʽʚ ʨʦʜʽʚ Candida, Penicillium, Cladosporium, Fusarium, Aspergillus. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʚʧʣʠʚʘʻ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʚʦʜʦʨʦʟʧʦʜʽʣʴʥʦʾ ʤʝʨʝʞʽ. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʤʽʮʝʪʽʚ ʚʘʨʽʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

8 ʜʦ 18 ʂʋʆ/100 ʩʤį, ʱʦ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʨʦʙʦʪʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʤʽʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟ 

ʚʠʜʘʣʝʥʥʷ ʟ ʥʝʾ ʤʽʢʩʦʤʽʮʝʪʽʚ [254].  

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʦʙʨʦʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʦʜʦʚʦʜʽʚ ʫ 

ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʥʝ ʪʽʣʴʢʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʷʢʽʩʪʴ, 

ʘʣʝ ʡ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʫʡʥʽʚʥʠʭ ʢʦʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʘʭ. ʈʫʡʥʫʚʘʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ ʟʘ ʫʯʘʩʪʶ ʙʘʢʪʝʨʽʡ ʧʨʦʭʦʜʠʪʴ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʨʘʟʽ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʢʦʨʦʟʽʾ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʙʽʦʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʢʦʨʦʟʽʾ ʧʨʦʨʠʚ ʪʨʫʙ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʞʝ ʯʝʨʝʟ 10-14 ʤʽʩʷʮʽʚ ʟ 

ʧʦʯʘʪʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʩʦʙʣʠʚʦ ʯʘʩʪʦ ʪʘʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʠʩʪʝʤʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʟ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ [255, 256].  

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ [240], ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʘʣʘʭʽʚ ʧʦʚ'ʷʟʘʥʘ ʽʟ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʤʝʨʝʞʘʭ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʡ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ. ʏʠʥʥʠʢʘʤʠ ʘʚʘʨʽʡ ʪʘ ʩʧʘʣʘʭʽʚ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʝʨʝʞ, ʢʦʨʦʟʽʷ, ʥʘʷʚʥʽʩʪʴ ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ ʫ ˇʨʫʥʪʘʭ ʙʽʣʷ 
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ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʧʦʷʚʘ ʩʪʨʠʙʢʽʚ ʪʠʩʢʫ ʪʦʱʦ. ʋ ʘʚʘʨʽʡʥʦʤʫ ʩʪʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ  28,8 % 

ʛʦʣʦʚʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, 31,6 % ʚʫʣʠʯʥʠʭ ʪʘ 32,1 % ʚʥʫʪʨʽʰʥʴʦ ʢʚʘʨʪʘʣʴʥʠʭ ʽ ʜʚʦʨʦʚʠʭ 

ʤʝʨʝʞ [84]. ɺʠʷʚʣʝʥʦ ʟʚôʷʟʦʢ ʤʽʞ ʫʨʙʦʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʩʪʽʡʢʽʩʪʶ 

ʤʝʨʝʞʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ [257]. 

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ 

ʧʦʰʠʨʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʷʢ ʽʥʬʝʢʮʽʡʥʠʭ, ʪʘʢ ʽ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʝʪʽʦʣʦʛʽʾ: ʢʘʨʽʻʩ ʘʙʦ 

ʬʣʶʦʨʦʟ ʟʫʙʽʚ (ʜʝʬʽʮʠʪ ʘʙʦ ʥʘʜʣʠʰʦʢ ʫ ʚʦʜʽ ʬʪʦʨʫ), ʚʦʜʥʦ-ʥʽʪʨʘʪʥʘ 

ʤʝʪʛʝʤʦʛʣʦʙʽʥʝʤʽʷ (ʥʘʜʣʠʰʦʢ ʫ ʚʦʜʽ ʥʽʪʨʘʪʽʚ), ʩʝʯʦʢʘʤôʷʥʘ ʘʙʦ ʞʦʚʯʦʢʘʤôʷʥʘ 

ʭʚʦʨʦʙʠ (ʥʘʜʣʠʰʦʢ ʫ ʚʦʜʽ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ), ʝʥʜʝʤʽʯʥʠʡ ʟʦʙ (ʜʝʬʽʮʠʪ ʫ ʚʦʜʽ 

ʡʦʜʫ), ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʭʚʦʨʦʙʠ (ʤôʷʢʘ ʘʙʦ ʞʦʨʩʪʢʘ ʚʦʜʘ), ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʯʝʨʝʟ ʚʤʽʩʪ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ (ʍʆʉ)) ʪʘ ʽʥ. [3, 80, 258-266]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʢʣʘʜ ʧʠʪʥʦʾ ʚʦʜʠ ʤʦʞʝ ʚʽʜʙʠʚʘʪʠʩʷ ʥʘ 

ʟʜʦʨʦʚ'ʾ ʣʶʜʠʥʠ ʫ ʪʘʢʠʭ ʥʘʧʨʷʤʢʘʭ: ʚʠʢʣʠʢʘʪʠ ʭʨʦʥʽʯʥʫ ʽʥʪʦʢʩʠʢʘʮʽʶ, ʦʜʥʠʤ ʟ 

ʧʨʦʷʚʽʚ ʷʢʦʾ ʻ ʟʥʠʞʝʥʥʷ ʽʤʫʥʽʪʝʪʫ, ʧʨʦʷʚʣʷʪʠʩʷ ʩʝʥʩʠʙʽʣʽʟʫʶʯʠʤ ʚʧʣʠʚʦʤ, 

ʚʠʢʣʠʢʘʪʠ ʙʣʘʩʪʦʤʦʛʝʥʥʫ, ʪʝʨʘʪʦʛʝʥʥʫ, ʤʫʪʘʛʝʥʥʫ ʜʽʾ, ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʦʙʤʽʥʫ 

ʨʝʯʦʚʠʥ [267-269]. ɿʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʨʠ ʪʘʢʠʭ ʥʝʦʙʭʽʜʥʠʭ ʽ ʜʦʩʪʘʪʥʽʭ 

ʫʤʦʚʘʭ: ʽʩʥʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʨʠʟʠʢʫ, ʧʨʠʩʫʪʥʽʩʪʴ ʜʘʥʦʛʦ ʜʞʝʨʝʣʘ ʨʠʟʠʢʫ ʫ ʰʢʽʜʣʠʚʽʡ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʜʦʟʽ ʘʙʦ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʩʭʠʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʜʦ ʜʽʾ ʟʛʘʜʘʥʦʾ ʜʦʟʠ 

ʪʦʢʩʠʯʥʦʾ ʨʝʯʦʚʠʥʠ [270].  ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ 1,6 ʤʽʣʴʡʦʥʘ ʣʶʜʝʡ ʛʠʥʝ ʚʽʜ ʭʚʦʨʦʙ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʩʪʫʧʫ ʜʦ ʙʝʟʧʝʯʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʩʘʥʽʪʘʨʽʻʶ ʪʘ ʧʦʛʘʥʦʶ ʛʽʛʽʻʥʦʶ [271-273]. 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʙʫʜʴ-ʷʢʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ ʤʦʞʝ ʤʘʪʠ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ʆʜʥʘʢ, ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʘ ʟʜʦʨʦʚôʷ 

ʥʝʛʘʪʠʚʥʽʰʝ ʚʧʣʠʚʘʪʠʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʚʦʜʠ [269]. ɿʘʟʚʠʯʘʡ ʫ ʉʐɸ ʷʢʽʩʪʴ 

ʚʦʜ ʢʦʤʫʥʘʣʴʥʠʭ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʻ ʚʠʩʦʢʦʶ, ʘʣʝ ʱʦʨʦʢʫ ʤʘʡʞʝ 7-8 % ʧʠʪʥʠʭ 

ʚʦʜ ʛʨʦʤʘʜʩʴʢʠʭ ʩʠʩʪʝʤ ʤʘʶʪʴ ʷʢʽʩʪʴ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʘʣʝ ʚʩʝ 

ʦʜʥʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʥʘʩʝʣʝʥʥʶ [274].  

ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʋʢʨʘʾʥʠ ʧʦʢʘʟʫʻ, ʱʦ ʟ ʨʦʢʫ ʚ ʨʽʢ 

ʧʠʪʦʤʘ ʚʘʛʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 
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ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 11-13 %  ʪʘ 4-5 % 

ʚʽʜʧʦʚʽʜʥʦ. ɺ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʷʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʫ ʚʦʜʽ ʽʟ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʙʫʣʠ ʱʝ ʛʽʨʰʽ ʽ ʩʪʘʥʦʚʠʣʠ 15-35 % ʪʘ 6-7 % ʚʽʜʧʦʚʽʜʥʦ [81, 

96, 275-277]. ɺʠʷʚʣʷʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʘ ʷʢʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʟʘʛʘʣʦʤ ʫ 

ʢʨʘʾʥʽ ʽ ʢʨʠʪʠʯʥʠʡ ʾʾ ʩʪʘʥ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʧʽʚʜʥʷ ʪʘ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ [3, 278].  ʗʢ 

ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰ, ʧʽʜʟʝʤʥʽ ʛʦʨʠʟʦʥʪʠ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʯʘʩʪʦ ʥʝ ʤʘʶʪʴ 

ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ [3]. ʅʘʧʨʠʢʣʘʜ, ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘ 75 % ʫ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʦʚôʷʟʘʥʘ ʽʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʫ ʥʽʡ ʟʘʣʽʟʘ ʪʘ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʧʽʚʥʽʯʥʠʭ, 

ʧʦʣʽʩʴʢʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ [279]. ʉʚʦʛʦ ʯʘʩʫ, ʚʨʘʭʦʚʫʶʯʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ, ʪʠʤʯʘʩʦʚʦ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʙʫʣʦ ʜʦʟʚʦʣʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʠʩʪʝʤʘʭ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʟʝʤʥʫ ʚʦʜʫ ʥʝʩʪʘʥʜʘʨʪʥʦʾ ʷʢʦʩʪʽ ʟʘ 

ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʆʜʥʘʢ, ʟʘʟʥʘʯʝʥʘ ʩʠʪʫʘʮʽʷ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʜʝʢʽʣʴʢʘ 

ʜʝʩʷʪʠʣʽʪʴ [280]. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʜʘʯʘ ʜʦʟʚʦʣʽʚ ʧʨʠʟʫʧʠʥʝʥʘ, ʘʣʝ ʧʦʩʪʘʯʘʥʥʷ 

ʥʘʩʝʣʝʥʥʶ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʧʨʦʚʦʜʞʫʻʪʴʩʷ.  

ɼʦʚʛʦʪʨʠʚʘʣʝ ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʠʩʙʘʣʘʥʩʦʤ ʾʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʤʦʞʝ ʙʫʪʠ ʦʜʥʠʤ ʽʟ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ [280-284]. ɼʘʥʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʻ ʯʠʥʥʠʢʘʤʠ 

ʤʘʣʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʘ ʪʦʤʫ ʥʝ ʤʘʶʪʴ ʚʠʨʘʞʝʥʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʠ ʪʘ 

ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ. ʇʨʦʪʝ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʪʨʠʚʘʣʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʟʘ 

ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʧʠʪʥʦʾ ʚʦʜʠ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʤʦʞʫʪʴ ʧʦʩʠʣʶʚʘʪʠʩʷ ʪʘ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ (ʩʝʨʮʝ, ʧʝʯʽʥʢʘ, 

ʥʠʨʢʠ) [264, 285, 286]. ʅʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʝʰʢʘʻ ʚ ʢʦʥʪʨʘʩʪʥʠʭ ʟʘ ʫʤʦʚʘʤʠ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʨʘʡʦʥʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʝʬʽʮʠʪʦʤ 

ʦʩʥʦʚʥʠʭ ʥʫʪʨʽʻʥʪʽʚ ʪʘ ʾʭ ʥʝʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ, ʱʦ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʟʜʦʨʦʚôʷ ʣʶʜʝʡ [69, 80, 287, 288]. ɺʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʧʨʷʤʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ ʽ ʩʝʣʝʥʫ ʫ ʚʦʣʦʩʩʽ ʣʶʜʠʥʠ ʽʟ 
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ʩʝʨʝʜʥʴʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʚʦʥʘ ʩʧʦʞʠʚʘʻ [289]. 

ɿʥʠʞʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʯʝʨʝʟ 

ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦ ʾʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʦ ʾʚʦʜʠ ʥʝ ʤʦʞʥʘ ʢʦʤʧʝʥʩʫʚʘʪʠ ʧʨʦʜʫʢʪʘʤʠ 

ʭʘʨʯʫʚʘʥʥʷ. ɺ ʨʦʙʦʪʽ [290] ʥʘʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʟʜʦʨʦʚôʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʨʘʥʥʽ ʩʠʤʧʪʦʤʠ ʟʘʭʚʦʨʶʚʘʥʴ: ʚʪʦʤʘ, ʩʣʘʙʢʽʩʪʴ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʥʘʙʨʷʢ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʪʘ ʩʫʜʦʤʠ. 

ʋ ʉʐɸ, ɸʟʽʾ, ɭʚʨʦʧʽ ʪʘ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ʩʚʽʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʉʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙ 

ʧʠʪʥʠʭ ʚʦʜ ʫ ʉʐɸ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, 21 % ʩʪʦʩʫʻʪʴʩʷ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ [291-293]. ʅʦʨʤʘʪʠʚ ʜʣʷ ʮʠʭ ʨʝʯʦʚʠʥ ʫ ʧʠʪʥʠʭ 

ʚʦʜʘʭ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ, ʚʨʘʭʦʚʫʶʯʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʤʝʪʛʝʤʦʛʣʦʙʽʥʝʤʽʾ ʫ ʜʽʪʝʡ, 

ʘʣʝ ʥʝ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʽʥʰʽ ʨʠʟʠʢʠ (ʨʘʢ ʪʦʚʩʪʦʾ ʢʠʰʢʠ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʱʠʪʦʧʦʜʽʙʥʦʾ 

ʟʘʣʦʟʠ ʪʘ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʘʪʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʆʨʭʫʩʘ ʚʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʽʣʴʢʽʩʪʶ 

ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʪʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʥʘ ʨʘʢ. ɿʦʢʨʝʤʘ, ʽʩʥʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʨʘʢʫ ʯʝʨʝʟ ʟʘʟʥʘʯʝʥʫ ʧʨʠʯʠʥʫ ʥʘʚʽʪʴ ʫ ʨʘʟʽ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʚʦʜʽ ʥʠʞʯʽʡ ʟʘ 

ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ (50 ʤʛ/ʣ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥʠ ʮʴʦʛʦ 

ʥʦʨʤʘʪʠʚʫ [294]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʩʠʣʝʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʠʪʥʦʾ ʚʦʜʠ ʽʟ ʚʤʽʩʪʦʤ ʥʽʪʨʘʪʽʚ ʯʝʨʝʟ ʦʜʥʦʯʘʩʥʠʡ ʚʤʽʩʪ 

ʢʘʣʴʮʽʶ [295].  

ɺʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʪʘ ʛʥʦʶ  ʪʚʘʨʠʥ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʘʡʦʥʘʭ [295]. ʋ 

ɼʘʥʽʾ ʥʽʪʨʘʪʠ ʚʠʷʚʣʷʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʠʚʘʪʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʽ ʯʠʥʥʠʢʦʤ ʮʴʦʛʦ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ  ʧʨʠʨʦʜʥʦʛʦ 

ʨ̌ʫʥʪʦʚʦʛʦ ʩʢʣʘʜʫ [294]. 

ɺ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʫʭʠʣʴʥʝ ʱʦʨʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʥʘʜʥʦʨʤʦʚʦ ʟʘʙʨʫʜʥʝʥʠʭ ʥʽʪʨʘʪʘʤʠ ʜʞʝʨʝʣ ʧʠʪʥʦʾ ʚʦʜʠ,  ʚ ʢʨʠʥʠʮʷʭ ʙʘʛʘʪʴʦʭ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʮʝʡ ʨʽʚʝʥʴ ʩʷʛʘʻ 950 ʤʛ NO3
- ʚ 1 ʜʤ3 [296, 297]. ɿʘʟʥʘʯʝʥʝ ʟʤʫʰʫʻ 

ʟʘʢʨʠʚʘʪʠ ʢʨʠʥʠʮʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʨʦʛʽ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ 
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ʧʠʪʥʦʾ ʚʦʜʠ, ʧʨʦʪʝ, ʟʘ ʜʘʥʠʤʠ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʯʠʱʝʥʥʷ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʥʽʪʨʘʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʦʣʦʛʽʯʥʦ ʪʘ ʛʽʛʽʻʥʽʯʥʦ ʙʝʟʧʝʯʥʠʭ, ʢʦʨʠʩʥʠʭ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ [298].  

ʇʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʙʨʦʷʢʽʩʥʦʶ ʧʠʪʥʦʶ 

ʚʦʜʦʶ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʯʝʨʝʟ ʚʠʩʦʢʫ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʫ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽ. ɺʤʽʩʪ ʟʘʣʽʟʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʤʽʥʽʤʽʟʫʚʘʪʠ ʫ 

ʧʠʪʥʽʡ ʚʦʜʽ ʜʦ 0,3 ʤʛ/ʣ, ʽʥʘʢʰʝ ʚʦʥʦ ʩʧʨʠʷʻ ʨʦʟʤʥʦʞʝʥʥʶ ʟʘʣʽʟʦʙʘʢʪʝʨʽʡ ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ, ʧʦʛʽʨʰʫʻ ʢʘʣʘʤʫʪʥʽʩʪʴ ʡ ʽʥʰʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʨʫʡʥʫʻ ʤʘʪʝʨʽʘʣ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ ʽ ʩʧʦʨʫʜ. ʏʝʨʝʟ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʝʚʽʜʧʦʚʽʜʥʠʡ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʝʨʝʞ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ [299-302].  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ (ʤʘʡʞʝ 80 %) ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʦʯʠʱʝʥʫ ʨʽʯʢʦʚʫ ʚʦʜʫ ɼʥʽʧʨʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ, ʷʢ 

ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ [161]. ʈʘʟʦʤ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʯʝʨʝʟ 

ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʯʠʥʥʠʢʠ ʫ ʧʦʚʝʨʭʥʝʚʫ ʚʦʜʫ ʥʘʜʭʦʜʷʪʴ ʽ ʤʽʥʝʨʘʣʴʥʽ, ʥʘʧʨʠʢʣʘʜ, 

ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ ʪʦʱʦ [303]. ʆʨʛʘʥʽʯʥʽ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʨʝʯʦʚʠʥʠ ʯʘʩʪʢʦʚʦ 

ʟʘʪʨʠʤʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʪʨʘʥʟʠʪʦʤ 

ʥʘʜʭʦʜʷʪʴ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ. ɼʫʞʝ ʯʘʩʪʦ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʨʝʯʦʚʠʥ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʪʘ ʻ ʥʘʡʯʘʩʪʽʰʦʶ 

ʧʨʠʯʠʥʦʶ ʚʽʜʤʦʚʠ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʾʾ ʩʧʦʞʠʚʘʥʥʷ [26, 301, 304, 305]. ɺʦʜʥʦʯʘʩ ʨ̔ ʯʢʦʚʘ 

ʚʦʜʘ ʤʦʞʝ ʙʫʪʠ ʟʘʙʨʫʜʥʝʥʘ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʷʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [306]. ʅʘʧʨʠʢʣʘʜ, ʫ ʉʐɸ ʚʠʷʚʣʝʥʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʧʝʨʬʪʦʨʠʟʦʚʘʥʠʤʠ ʝʬʽʨʘʤʠ ʯʝʨʝʟ ʩʢʠʜʠ ʟʘʚʦʜʫ Chemours ʥʘ 

ʦʢʦʣʠʮʽ ʌʝʡʻʪʚʽʣʣʷ ʰʪʘʪʫ ʇʽʚʥʽʯʥʘ ʂʘʨʦʣʽʥʘ [307].  

ʋ ʨʘʟʽ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʨʦʜʥʽʡ ʚʦʜʽ ʧʽʜ ʯʘʩ 

ʾʾ ʭʣʦʨʫʚʘʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʪʦʢʩʠʯʥʠʭ 

ʍʆʉ [31, 308, 309], ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʠ (ʊɻʄ) ʪʘ ʛʘʣʦʛʝʥʦʦʮʪʦʚʽ 

ʢʠʩʣʦʪʠ [23]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʉʐɸ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʘ 
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ʧʨʦʡʰʣʘ ʟʥʝʟʘʨʘʞʝʥʥʷ ʭʣʦʨʦʤ, ʧʨʦʚʦʜʷʪʴ ʱʦʜʦ ʚʤʽʩʪʫ  ʯʦʪʠʨʴʦʭ ʊɻʄ ʪʘ ʰʝʩʪʠ 

ʛʘʣʦʛʝʥʦʦʮʪʦʚʠʭ ʢʠʩʣʦʪ, ʩʫʤʘʨʥʽ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ 

80 ʤʢʛ/ʜʤ3 ʪʘ 60 ʤʢʛ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ çʥʠʟʴʢʦʤʫè ʢʘʥʮʝʨʦʛʝʥʥʦʤʫ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʟʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɸʛʝʥʪʩʪʚʘ ʟ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ. ɺʤʽʩʪ ʊɻʄ ʫ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʫ ʜʝʷʢʠʭ 

ʰʪʘʪʘʭ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ, ʘ ʫ ʜʝʷʢʠʭ ʧʦʚʠʥʝʥ ʙʫʪʠ Ò 6 ʤʢʛ/ʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

çʜʦʧʫʩʪʠʤʦʤʫè ʟʘʟʥʘʯʝʥʦʤʫ ʨʠʟʠʢʫ ʪʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʯʠʥʥʠʤ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʦʤ 

ʚ ʋʢʨʘʾʥʽ [38, 310]. ɿʘ ʥʦʨʤʘʪʠʚʘʤʠ ɺʆʆɿ ʫ 2011 ʨ. ʜʦʟʚʦʣʝʥʠʡ ʚʤʽʩʪ ʭʣʦʨʦʬʦʨʤʫ 

ʟʨʽʩ ʚʽʜ 200 ʤʢʛ/ʣ ʜʦ 300 ʤʢʛ/ʣ [269]. ʆʜʥʘʢ, ʜʘʥʽ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʍʆʉ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʨʘʢʫ [311-314] ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʤ ʝʬʝʢʪʘʤ [315, 316].  

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʠʪʥʘ ʚʦʜʘ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʊɻʄ (ʩʫʤʘ) 20 ʤʢʛ/ʣ ʧʽʜʚʠʱʫʻ 

ʨʠʟʠʢ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʥʘ 50-100 % ʧʦʨʽʚʥʷʥʦ  ʟ ʚʦʜʦʶ ʽʟ  ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʻʶ                 

5 ʤʢʛ/ʣ [317]. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʟ ʍʆʉ ʻ ʣʝʪʢʠʤʠ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʫ ʨʘʟʽ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʽʥʛʘʣʷʮʽʾ ʪʘ ʢʦʥʪʘʢʪʫ ʟʽ ʰʢʽʨʦʶ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʜʫʰʫ, 

ʢʫʧʘʥʥʷ ʫ ʚʘʥʥʽʡ ʘʙʦ ʧʣʘʚʘʣʴʥʠʭ ʙʘʩʝʡʥʘʭ [318]. ɺʠʢʣʘʜʝʥʝ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ, 

ʱʦ ʮʽ ʨʝʯʦʚʠʥʠ ʻ ʯʫʞʦʨʽʜʥʠʤʠ, ʪʦʙʪʦ ʢʩʝʥʦʙʽʦʪʠʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʫ ʤʦʣʝʢʫʣʘʭ ʢʣʽʪʠʥ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʽ ʞʠʚʦʾ ʧʨʠʨʦʜʠ ʟʘʛʘʣʦʤ ʥʝʤʘʻ ʟʚôʷʟʢʫ ʤʽʞ ʘʪʦʤʘʤʠ ʚʫʛʣʝʮʶ ʽ 

ʭʣʦʨʫ. ʊʦʤʫ, ʘʜʘʧʪʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʜʦ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʛʘʣʦʛʝʥʚʤʽʩʥʠʭ ʩʧʦʣʫʢ 

ʝʚʦʣʶʮʽʡʥʦ ʚʽʜʩʫʪʥʽ [319]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ɺ. ʆ. ʇʨʦʢʦʧʦʚʘ [320], ʚʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʘ ʚʦʜʘ ʋʢʨʘʾʥʠ 

ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʦʙʨʦʙʣʝʥʘ çʯʠʩʪʠʤè ʭʣʦʨʦʤ, ʚʤʽʱʫʻ 

ʭʣʦʨʦʬʦʨʤ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 120-180 ʤʢʛ/ʣ, ʱʦ ʥʝʩʝ ʥʝʜʦʧʫʩʪʠʤʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʘʜʢʽʚ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ ʫ ʣʶʜʝʡ (1,8-2,4ʭ10-4). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ  ʧʽʜ 

ʯʘʩ  ʚʞʠʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʧʠʪʥʦʾ  ʚʦʜʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʚʤʽʩʪʦʤ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʤʦʞʣʠʚʦ ʦʯʽʢʫʚʘʪʠ ʨʦʟʚʠʪʦʢ 180-240 ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʨʘʢ ʫ 

ʧʦʧʫʣʷʮʽʾ ʥʘʩʝʣʝʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ 1 ʤʣʥ  ʦʩʽʙ [80, 84, 275, 321, 322].  

ɼʣʷ 20-ʪʠ ʍʆʉ ʽʩʥʫʻ ʜʦʢʘʟʦʚʘ ʙʘʟʘ ʱʦʜʦ ʾʭ ʢʘʥʮʝʨʦʛʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʅʘʡʥʝʙʝʟʧʝʯʥʽʰ ̔ ʩʝʨʝʜ ʥʠʭ  ï  ʭʣʦʨʦʬʦʨʤ, ʪʝʪʨʘʭʣʦʨʚʫʛʣʝʮʴ, ʪʨʠʭʣʦʨʝʪʠʣʝʥ, 

ʪʝʪʨʘʭʣʦʨʝʪʠʣʝʥ, ʜʠʭʣʦʨʤʝʪʘʥ, 1,2-ʜʠʭʣʦʨʝʪʘʥ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 2-ʛʦ ʢʣʘʩʫ 
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ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʤʘʶʪʴ ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ [323, 324]. 

ʊʨʠʭʣʦʨʝʪʠʣʝʥ ʟʥʘʭʦʜʠʪʴʩʷ ʽʥʦʜʽ ʫ ʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʽʩʣʷ 

ʭʣʦʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʘʡʦʥʘʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʙʦ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʪʨʠʭʣʦʨʝʪʠʣʝʥʫ, ʘ ʪʘʢʦʞ ʫ ʤʽʩʮʷʭ ʟʙʝʨʽʛʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʙʫʨʦʚʠʭ ʨʦʙʽʪ [325-327]. ʋ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʫ ʧʨʠʨʦʜʥʽʡ ʚʦʜʽ ʙʨʦʤʽʜʽʚ ʪʘ ʾʭ ʭʣʦʨʫʚʘʥʥʷ 

ʫʪʚʦʨʶʶʪʴʩʷ ʪʘʢʦʞ ʙʨʦʤʚʤ̔ʩʥʽ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʜʝʟʽʥʬʝʢʮʽʾ, ʱʦ ʻ ʙʽʣʴʰ ʮʠʪʦ- ʪʘ 

ʛʝʥʦʪʦʢʩʠʯʥʽ, ʥʽʞ ʭʣʦʨʚʤʽʩʥʽ [328]. ɼʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʨʦʟʯʠʥʥʽ 

ʤʽʢʨʦʙʥʽ ʧʨʦʜʫʢʪʠ ʻ ʛʦʣʦʚʥʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʜʝʟʽʥʬʝʢʮʽʾ, ʚʦʥʠ ʚʤʽʱʫʶʪʴ ʧʦʣʽʩʘʭʘʨʠʜʠ, ʙʽʣʢʠ ʪʘ ʛʫʤʽʥʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ [34], 

ʯʝʨʝʟ ʚʤʽʩʪ ʬʝʥʦʣʽʚ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʜʠ- ʘʙʦ ʪʨʠʭʣʦʨʦʮʪʦʚʽ ʢʠʩʣʦʪʠ [329]. 

ɿʝʣʝʥʽ ʪʘ ʜʽʘʪʦʤʦʚʽ ʚʦʜʦʨʦʩʪʽ ʻ ʘʢʪʠʚʥʽʰʠʤʠ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʫʪʚʦʨʝʥʥʷ ʍʆʉ, ʥʽʞ 

ʩʠʥʴʦ-ʟʝʣʝʥʽ [330]. ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊɻʄ ʪʘ 

ʛʘʣʦʛʝʥʦʮʪʦʚʠʭ ʢʠʩʣʦʪ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʟʨʦʩʪʘʶʪʴ ʥʘ 350 %  ʪʘ 50 %  

ʚʽʜʧʦʚʽʜʥʦ [331]. ʅʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʍʆʉ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʚʠʥʥʦʛʦ 

ʭʣʦʨʫʚʘʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʩʢʣʘʜʫ ʪʘ ʩʪʫʧʝʥ ̫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʜʦʟʠ 

ʭʣʦʨʫ, ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʪʦʱʦ [3, 332, 333]. ɿʦʢʨʝʤʘ, ʥʘ ʫʪʚʦʨʝʥʥʷ ʊɻʄ ʚʧʣʠʚʘʶʪʴ 

ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ [334]. 

 ʅʝʟʚʘʞʘʶʯʠ  ʥʘ ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʫ ʭʣʦʨʫʚʘʥʥʷ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʫʩʴʦʤʫ 

ʩʚʽʪʽ ʯʝʨʝʟ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʟʥʝʟʘʨʘʞʝʥʥʷ [319, 335-

337]. ɸʥʘʣʽʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤ ʫ ʪʘʢʠʭ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʩʚʽʪʫ ʷʢ ʇʘʨʠʞ, ʅʴ-ʁ

ʁʦʨʢ, ʂʠʾʚ, ʊʝʣʴ-ɸʚʽʚ, ʄʦʩʢʚʘ ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʩʢʨʽʟʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʭʣʦʨʫʚʘʥʥʷ [338]. ʗʢʱʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʟʥʘʯʝʥʝ, ʘ ʪʘʢʦʞ 

ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ (ʷʢ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ) ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʻ ʭʣʦʨʫʚʘʥʥʷ ʨʽʜʢʠʤ ʭʣʦʨʦʤ ʘʙʦ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ [3], ʪʦ ʩʣʽʜ 

ʚʠʟʥʘʪʠ, ʱʦ ʧʨʦʙʣʝʤʘ ʚʤʽʩʪʫ ʍʆʉ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʻ ʘʢʪʫʘʣʴʥʦʶ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ [339-342]. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʩʫʤʠ ʊɻʄ ʫ ʚʦʜʽ 

ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʜʚʦʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʇʘʢʠʩʪʘʥʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʝʨʝʜʥʽ ʾʭ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʶʚʘʣʠʩʷ ʫ ʤʝʞʘʭ 575ï595 ʤʢʛ/ʣ ʪʘ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚʠ ʫ ʉʐɸ 
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(80 ʤʢʛ/ʣ) ʪʘ ɭʉ (100 ʤʢʛ/ʣ) ʚʽʜʧʦʚʽʜʥʦ. ɿ  ʮʽʻʾ ʧʨʠʯʠʥʠ ʦʯ̔ʢʫʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʨʘʢ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 23 ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʪʘ ʥʘ ʨʽʢ. 

ɿʘ ʧʦʰʠʨʝʥʥʷʤ ʊɻʄ ʤʦʞʣʠʚʦ ʨʘʥʞʫʚʘʣʠ ʪʘʢ: ʭʣʦʨʦʬʦʨʤ, ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ > 

ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ > ʙʨʦʤʦʬʦʨʤ [343]. ʇʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʊɻʄ ʧʨʦʜʦʚʞʫʻ 

ʬʽʢʩʫʚʘʪʠʩʷ ʷʢ ʫ ʉʐɸ, ʪʘʢ ʽ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ  [344]. ɿ ʤʝʪʦʶ ʾʭ 

ʤʽʥʽʤʽʟʘʮʽʾ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʝʨʝʜ ʧʝʨʚʠʥʥʠʤ ʭʣʦʨʫʚʘʥʥʷʤ ʧʨʦʚʦʜʷʪʴ  ʚʠʜʘʣʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʘʛʫʣʷʥʪʽʚ ʽ ʬʣʦʢʫʣʷʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʚʤʽʩʪ ʊɻʄ ʧʨʠʙʣʠʟʥʦ ʫ 2 ʨʘʟʠ, ʪʘ ʧʝʨʝʥʝʩʪʠ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʭʣʦʨʫ ʙʣʠʞʯʝ 

ʜʦ ʬʽʣʴʪʨʽʚ, ʟʦʢʨʝʤʘ, ʫ ʉʐɸ ʽ ʂʘʥʘʜʽ ʮʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʚʤʽʩʪ ʊɻʄ ʫ 

ʧʠʪʥʽʡ ʚʦʜʽ ʥʘ 60 % [345].  

ʆʪʞʝ, ʜʦ ʯʠʥʥʠʢʽʚ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʥʦʩʷʪʴ: ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʽʩʮʝʚʠʭ ˇʨʫʥʪʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ; ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʽʦʥʽʚ ʷʢʽʩʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ; ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʪʨʘʜʠʮʽʡʥʠʭ 

ʜʞʝʨʝʣʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ; ʧʦʚʪʦʨʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʥʘ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜʘʭ ʪʘ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʤʝʨʝʞʽ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʧʽʜ ʯʘʩ ʦʜʝʨʞʘʥʥʷ ʧʠʪʥʦʾ; ʥʘʷʚʥʽʩʪʴ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ  

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʰʪʽʚ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ; ʚʧʣʠʚ ʫʤʦʚ ʜʦʩʪʘʚʢʠ ʚʦʜʠ ʥʘ ʾʾ ʷʢʽʩʪʴ ʪʘ ʥʝʷʢʽʩʥʠʡ ʩʪʘʥ 

ʚʦʜʦʧʨʦʚʽʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʛʘʣʦʤ; ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʠʭ ʩʪʘʥʜʘʨʪʥʠʭ 

ʤʝʪʦʜʠʢ ʟ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʽʥ. [11, 346-349]. 

 ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʶʪʴ ʩʭʦʞʽ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʥʘ ʧʨʦʙʣʝʤʠ ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʩʝʢʪʦʨʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʬʝʜʝʨʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʩʦʮʽʘʮʽʡ ʱʦʜʦ ʧʠʪʥʠʭ ʽ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ ʦʭʦʧʣʶʚʘʣʠ 73 % 

ʥʘʩʝʣʝʥʥʷ ɭʚʨʦʧʠ, ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʚ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʩʝʢʪʦʨʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ï ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʜʞʝʨʝʣ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʜʽʡʥʦʛʦ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʽ ʧʦʪʝʥʮʽʡʥʝ ʬʦʨʤʫʚʘʥʥʷ  ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ [350].  

ʅʘ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʱʦ 

ʦʯʠʱʫʶʪʴ ʚʦʜʫ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʽ ʥʘ ʩʴʦʛʦʜʥʽ 

ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʚʦʜʦʦʯʠʱʝʥʥʷ  ï  ʢʦʘʛʫʣʷʮʽʷ, ʚʽʜʩʪʦʶʚʘʥʥʷ, 

ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʧʦʜʚʽʡʥʝ ʭʣʦʨʫʚʘʥʥʷ [236, 237]. ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʚʦʜʦʦʯʠʱʝʥʥʷ ʧʦʚʠʥʝʥ 
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ʦʙʫʤʦʚʣʶʚʘʪʠʩʷ ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʪʘ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ [351]. ʋʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʥʘʧʨʷʤʢʫ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʷʭ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ, ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʟʥʝʟʘʨʘʞʝʥʥʷ [352, 353], ʦʟʦʥʫʚʘʥʥʷ ʟ ʘʜʩʦʨʙʮʽʻʶ ʥʘ ʘʢʪʠʚʦʚʘʥʦʤʫ ʚʫʛʽʣʣʽ [22], 

ʙʝʟʭʣʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʋʌ-

ʦʧʨʦʤʽʥʶʚʘʥʥʷ [354] ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʬʽʣʴʪʨʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʽʰʠʭ ʨʝʘʛʝʥʪʽʚ (ʢʦʘʛʫʣʷʥʪʽʚ, ʬʣʦʢʫʣʷʥʪʽʚ) [80]. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʟʘʤʽʩʪʴ ʭʣʦʨʫ ʘʙʦ 

ʢʦʘʛʫʣʷʥʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʟ̔ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ [44].  

ʈʝʘʛʝʥʪʠ ʥʝʦʢʠʩʣʶʚʘʣʴʥʦʾ ʜʽʾ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʜʦʙʨʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠʩʷ ʷʢ ʜʝʟʽʥʬʝʢʮʽʡʥʽ  ʟʘʩʦʙʠ  ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ  ʪʘ 

ʘʥʪʠʩʝʧʪʠʢʽʚ. ʇɻʄɻ ʽ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʙʽʛʫʘʥʽʜ ʻ ʪʠʧʦʚʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʮʴʦʛʦ 

ʢʣʘʩʫ ʟ'ʻʜʥʘʥʴ. ʆʜʥʘʢ ʾʭ ʙʝʟʧʝʢʘ ʜʣʷ ʬʘʫʥʠ ʧʨʽʩʥʦʾ ʚʦʜʠ ʪʘ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ. ɿʘ ʜʘʥʠʤʠ ʢʘʥʘʜʩʴʢʠʭ ʚʯʝʥʠʭ, ʱʦ ʚʠʚʯʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ-ʛʽʜʨʦʭʣʦʨʠʜʫ (ʇɻʄɻ-ɻʍ), ʚʠʩʦʢʽ ʨʽʚʥʽ ʮʠʭ ʩʧʦʣʫʢ 

ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʣʶʜʠʥʠ ʡ ʽʥʰʠʭ ʪʚʘʨʠʥ [355]. ɯʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʝʟʧʝʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʇɻʄɻ ʫ ʚʦʜʽ ʚ ʫʤʦʚʘʭ ʦʜʥʦʨʘʟʦʚʦʾ ʜʽʾ 

ʥʘ ʚʠʙʨʘʥʽ ʚʠʧʨʦʙʫʚʘʣʴʥʽ ʦʙ'ʻʢʪʠ ʩʪʘʥʦʚʠʪʴ 0,1 ʤʛ/ʣ. ɸʣʝ ʽʩʥʫʶʪʴ ʧʝʨʝʢʦʥʣʠʚʽ 

ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʇɻʄɻ ʥʘ ʧʨʦ- ʽ ʝʫʢʘʨʽʦʪʠʯʥʽ ʢʣʽʪʠʥʠ 

ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ. ɺʦʜʥʦʯʘʩ  ʟʚ'ʷʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʇɻʄɻ ʽʟ ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ ʫ 

ʧʨʠʨʦʜʥʽʡ ʚʦʜʽ ʪʘ ʽʥʰʽ ʧʨʦʮʝʩʠ  ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʟʥʠʞʝʥʥʷ ʚʽʣʴʥʠʭ 

ʘʢʪʠʚʥʠʭ ʤʦʣʝʢʫʣ ʮʴʦʛʦ ʙʽʦʮʠʜʫ ʫ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [356]. ɼʘʥʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫʧʨʦʜʦʚʞ 2011-2015 ʨʨ. ʩʚʽʜʯʘʪʴ, ʱʦ ʯʠʩʣʝʥʥʽ 

ʚʠʧʘʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʇɻʄɻ ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʨʽʟʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙ'ʻʢʪʽʚ ʥʝ ʧʨʠʟʚʝʣʠ ʜʦ ʞʦʜʥʠʭ ʧʦʤʽʪʥʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ. ʄʽʛʨʘʮʽʷ ʧʨʝʧʘʨʘʪʫ ʚ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ ʫ 

ʨ̌ʫʥʪʽ ʪʘ ʚʦʜ ̔ʤʽʥʽʤʘʣʴʥʘ [357]. 

ʈʝʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ï ʙʝʟʫʤʦʚʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʥʘʷʚʥʠʤ 

ʨʝʘʛʝʥʪʥʠʤ ʤʝʪʦʜʘʤ ʦʯʠʱʝʥʥʷ ʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ, ʱʦ ʩʣʫʞʠʪʴ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʾʭ 
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ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ [358]. ʏʠʥʥʠʡ ʚ ʈʦʩʽʾ 

ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʇɻʄɻ-ɻʍ ʜʣʷ ʚʦʜʠ ï 0,1 ʤʛ/ʣ [47], ʜʦʧʫʩʪʠʤʠʡ ʚʤʽʩʪ ʇɻʄɻ-

ɻʍ (ʨʝʘʛʝʥʪ çɹʽʦʧʘʛè ʚʠʨʦʙʥʠʮʪʚʘ ʈʦʩʽʾ) ʪʘ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ-ʬʦʩʬʘʪʫ 

(ʇɻʄɻ-ʌ) (çʌʦʩʬʦʧʘʛè ʚʠʨʦʙʥʠʮʪʚʘ ʈʦʩʽʾ) ʫ ʧʠʪʥʽʡ ʚʦʜʽ ï 1,0 ʪʘ 1,5 ʤʛ/ʣ 

ʚʽʜʧʦʚʽʜʥʦ. ɼʝʷʢʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʫ ʘʣʝʨʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʇɻʄɻ-ɻʍ 

(ʤʝʪʘʮʠʜʫ), ʱʦ ʦʙʤʝʞʫʻ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚ ʧʨʘʢʪʠʮʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʧʣʘʚʘʣʴʥʠʭ ʙʘʩʝʡʥʽʚ (ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʣʷ ʦʙʨʦʙʢʠ ʚʦʜʠ ʙʘʩʝʡʥʫ ï 0,7-

1,0 ʤʛ/ʣ). ʇɻʄɻ-ʌ ʥʝ ʤʘʻ ʘʣʝʨʛʝʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʦʢʩʠʯʥʘ ʜʽʷ ʇɻʄɻ ʟʥʠʞʫʻʪʴʩʷ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ: ʬʦʩʬʘʪ ʪʘ ʛʣʶʢʦʥʘʪ ʇɻʄɻ ʤʝʥʰ ʪʦʢʩʠʯʥʽ, ʥʽʞ 

ʭʣʦʨʠʜ [359]. ɿʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 3-4 ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ ʟʘ 

ɻʆʉʊ 12.1.007. ʅʠʟʴʢʘ ʪʦʢʩʠʯʥʽʩʪʴ ʩʦʣʝʡ ʇɻʄɻ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʦʨʛʘʥʽʟʤʽ 

ʪʝʧʣʦʢʨʦʚʥʠʭ ʻ ʬʝʨʤʝʥʪʥʽ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʽ ʚʠʢʣʠʢʘʪʠ ʜʝʛʨʘʜʘʮʽʶ ʛʫʘʥʽʜʠʥʚʤʽʩʥʠʭ 

ʧʦʣʽʤʝʨʽʚ. ʇʝʨʰʦʶ ʩʪʘʜʽʻʶ ʤʝʪʘʙʦʣʽʟʤʫ ʬʦʩʬʘʪʫ ʘʙʦ ʭʣʦʨʠʜʫ ʇɻʄɻ ʫ ʞʠʚʦʤʫ 

ʦʨʛʘʥʽʟʤʽ ʻ ʟʘʤʽʥʘ ʭʣʦʨʠʜʥʦʛʦ ʘʙʦ ʬʦʩʬʘʪʥʦʛʦ ʘʥʽʦʥʘ ʥʘ ʘʥʽʦʥ ʛʣʶʢʦʥʘʪʫ, ʥʘʜʘʣʽ 

ʧʨʦʪʽʢʘʻ ʛʽʜʨʦʣʽʟ ʛʫʘʥʽʜʠʥʦʚʠʭ  ʛʨʫʧʫʚʘʥʴ ʽʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʾʭ ʫ ʩʝʯʦʚʠʥʫ, ʘ ʪʘʢʦʞ 

ʜʝʩʪʨʫʢʮʽʷ ʧʦʣʽʤʝʨʥʠʭ ʣʘʥʮʶʛʽʚ ʥʘ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ [360-362]. ʅʘ ʜʫʤʢʫ ʽʥʰʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʨʝʢʦʤʝʥʜʫʶʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ, ʱʦʙ 

ʟôʷʩʫʚʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʚʧʣʠʚ ʮʠʭ ʩʧʦʣʫʢ ʥʘ ʦʨʛʘʥʽʟʤ [363]. 

ɿʘʟʥʘʯʝʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʪʝʨʦʣʘʥʮʶʛʦʚʠʭ ʩʧʦʣʫʢ, ʫ ʷʢʠʭ 

ʯʝʨʛʫʶʪʴʩʷ ʧʦʣʷʨʥʽ ʪʘ ʥʝʧʦʣʷʨʥʽ ʙʣʦʢʠ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʚʦʥʠ ʻ 

ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɰʭ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 6 ʜʦ             

10 ʪʠʩ. ʘ.ʦ.ʤ. ʟʘʣʝʞʥʦ ʚʽʜ ʜʦʚʞʠʥʠ ʣʘʥʮʶʛʘ (30-50). ɹʽʦʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʩʧʦʣʫʢ 

ʦʙʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʚ ʩʪʨʫʢʪʫʨʽ ʧʦʚʪʦʨʶʚʘʣʴʥʠʭ ʣʘʥʮʶʛʽʚ ʛʫʘʥʽʜʠʥʦʚʠʭ 

ʛʨʫʧʫʚʘʥʴ, ʷʢʽ ʻ ʘʢʪʠʚʥʠʤ ʥʘʯʘʣʦʤ ʜʝʷʢʠʭ ʧʨʠʨʦʜʥʠʭ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʘʥʪʠʙʽʦʪʠʢʽʚ [364]. ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʚʯʝʥʠʭ [365], ʛ̔ ʜʨʦʬʦʙʥʽ 

ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʣʘʥʢʠ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʛʫʘʥʽʜʠʥʦʚʽ  ʛʨʫʧʫʚʘʥʥʷ, ʩʧʨʠʷʶʪʴ ʘʜʩʦʨʙʮʽʾ ʥʘ 

ʬʦʩʬʦʣʽʧʽʜʥʠʭ ʤʝʤʙʨʘʥʘʭ ʢʣʽʪʠʥ. ʇʽʜ ʯʘʩ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʢʣʽʪʠʥʫ ʧʨʝʧʘʨʘʪʠ 

ʙʣʦʢʫʶʪʴ ʜʽʶ ʬʝʨʤʝʥʪʽʚ, ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʝʧʣʽʢʘʮʽʾ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, 

ʧʨʠʛʥʽʯʫʶʪʴ ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ ʢʣʽʪʠʥʠ ʽ ʩʧʨʠʯʠʥʷʶʪʴ ʾʾ ʟʘʛʠʙʝʣʴ. ʈʝʟʫʣʴʪʘʪʠ  ʽʥʰʠʭ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ, ʱʦ ʨʝʯʦʚʠʥʠ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʩʧʨʠʷʶʪʴ 
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ʧʦʰʢʦʜʞʝʥʥʶ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ [366, 367]. ʅʘ ʜʫʤʢʫ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ, ʤʝʭʘʥʽʟʤ 

ʙʽʦʮʠʜʥʦʾ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦ ʢʽʥʮʷ ʥʝʟôʷʩʦʚʘʥʦ. ɹʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʟʘʩʦʙʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʧʦʣʽʤʝʨʥʦʛʦ ʣʘʥʮʶʛʘ, ʪʝʤʧʝʨʘʪʫʨʠ, 

ʨʅ ʡ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʙʽʣʢʦʚʠʭ ʨʝʯʦʚʠʥ. ʏʫʪʣʠʚʽʩʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʩʦʣʝʡ ʇɻʄɻ ʥʝʦʜʥʘʢʦʚʘ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ 

ʦʙʦʣʦʥʦʢ ʢʣʽʪʠʥ ʪʦʱʦ [368, 369].  

ɿʘʟʥʘʯʝʥʘ ʭʽʤʽʯʥʘ ʩʧʦʣʫʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʙʤʝʞʝʥʦʛʦ ʢʦʣʘ ʙʽʦʮʠʜʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʟʜʘʪʥʠʭ ʦʜʥʦʯʘʩʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʘʝʨʦʙʥʽ ʡ ʘʥʘʝʨʦʙʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, 

ʝʬʝʢʪʠʚʥʽ ʧʨʦʪʠ ʙʽʣʴʰʦʩʪʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʙʘʛʘʪʴʦʭ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʤʘʶʪʴ ʬʫʥʛʽʮʠʜʥʽ, ʽʥʩʝʢʪʠʮʠʜʥʽ, ʧʝʩʪʠʮʠʜʥʽ, ʘʣʛʽʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʜʥʦʟʥʘʯʥʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ (ʜʦ 0,5-1,0 %) ʇɻʄɻ ʤʘʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʙʽʣʴʰʦʩʪʽ 

ʚʽʨʫʩʽʚ, ʙʘʢʪʝʨʽʡ ʪʘ ʛʨʠʙʢʽʚ. ʋʥʽʢʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʜʝʟʽʥʬʽʢʫʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʇɻʄɻ ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʪʨʠʚʘʣʘ ʘʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʧʦʣʽʤʝʨʥʦʶ 

ʧʨʠʨʦʜʦʶ ʧʨʝʧʘʨʘʪʽʚ ʽ ʟʜʘʪʥʽʩʪʶ ʫʪʚʦʨʶʚʘʪʠ ʥʘ ʦʙʨʦʙʣʶʚʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ ʪʦʥʢʽ 

(ʢʽʣʴʢʘ ʥʘʥʦʤʝʪʨʽʚ) ʙʽʦʮʠʜʥʽ ʧʣʽʚʢʠ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʟ ʧʨʦʣʦʥʛʦʚʘʥʠʤ ʙʽʦʮʠʜʥʠʤ 

ʝʬʝʢʪʦʤ [361, 370-376].  

ɺʽʜʦʤʦ, ʱʦ ʇɻʄɻ-ɻʍ ʝʬʝʢʪʠʚʥʦ ʟʥʝʟʘʨʘʞʫʻ ʚʦʜʫ, ʘʣʝ ʧʦʚʥʝ ʾʾ ʦʯʠʱʝʥʥʷ 

ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɻʄɻ-ɻʍ ʽ ʢʦʘʛʫʣʷʥʪʽʚ (ʩʫʣʴʬʘʪ 

ʘʣʶʤʽʥʽʶ, ʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ, ʩʫʣʴʬʘʪ ʟʘʣʽʟʘ ʪʦʱʦ) [377, 378]. ʋ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɻʄɻ-ɻʍ ʷʢ  ʬʣʦʢʫʣʷʥʪʘ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇɻʄɻ-ɻʍ  

ʫ ʩʫʤʽʰʽ ʟ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʢʦʘʛʫʣʷʥʪʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʛʨʝʛʘʮʽʾ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ 

ʧʨʠ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʜʦʟʘʭ ʨʝʘʛʝʥʪʽʚ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʅ, ʧʨʠʩʢʦʨʝʥʥʽ ʧʨʦʮʝʩʫ 

ʫʪʚʦʨʝʥʥʷ ʤʘʢʨʦʧʣʘʩʪʽʚʮʽʚ  ʽ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʱʽʣʴʥʦʩʪʽ [362, 379].  

ɺʠʚʯʝʥʦ ʬʣʦʢʫʣʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʇɻʄɻ-ɻʍ ʧʽʜ ʯʘʩ ʩʧʽʣʴʥʦʾ ʽʟ ʩʫʣʴʬʘʪʦʤ 

ʘʣʶʤ̔ʥʽʶ ʦʙʨʦʙʢʠ  ʜʥʽʧʨʦʚʩʴʢʦʾ ʪʘ ʜʝʩʥʷʥʩʴʢʦʾ ʚʦʜʠ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʜʦʟʫʚʘʥʥʷ 1-5 ʤʛ/ʣ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʧʽʜ ʯʘʩ ʢʦʘʛʫʣʷʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ 

ʨʽʯʢʦʚʠʭ ʚʦʜ ʧʦʢʨʘʱʫʚʘʣʠ ʧʨʦʮʝʩ ʾʭ ʦʩʚʽʪʣʝʥʥʷ, ʧʽʜʚʠʱʫʚʘʣʠ ʷʢʽʩʪʴ ʬʽʣʴʪʨʘʪʫ ʟʘ 

ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʜʦʟʚʦʣ̫ʣʠ ʟʤʝʥʰʠʪʠ ʥʘ 10-20 ʤʛ/ʣ ʜʦʟʫ ʢʦʘʛʫʣʷʥʪʫ. 
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ɺʠʨʘʞʝʥʠʡ ʬʣʦʢʫʣʶʚʘʣʴʥʠʡ ʝʬʝʢʪ ʧʨʦʷʚʣʷʚʩʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ  ʚʢʘʟʘʥʠʭ ʚʦʜ 

ʜʦʟʘʤʠ ʧʦʣʽʤʝʨʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʚʽʜʧʦʚʽʜʥʦ 3-5 ʪʘ 2-3 ʤʛ/ʣ. ʉʘʤ ʇɻʄɻ (ʙʝʟ 

ʢʦʘʛʫʣʷʥʪʫ) ʟʘʙʝʟʧʝʯʫʚʘʚ ʥʦʨʤʘʪʠʚʥʫ ʷʢʽʩʪʴ ʬʽʣʴʪʨʘʪʫ ʟʘ ʢʦʣʴʦʨʦʚʽʩʪʶ ʪʘ 

ʢʘʣʘʤʫʪʥʽʩʪʶ ʣʠʰʝ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʩʣʘʙʦʟʘʙʘʨʚʣʝʥʦʾ ʜʝʩʥʷʥʩʴʢʦʾ ʚʦʜʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ Ó 99% ʇɻʄɻ ʟʘʪʨʠʤʫʚʘʣʦʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʧʽʱʘʥʦʛʦ 

ʬʽʣʴʪʨʫ [380]. ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʇɻʄɻ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʝʣʝʢʪʨʦʣʽʪʽʚ 

ʟʥʠʞʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ ʩʪʘʣʽ (ʩʫʪʪʻʚʽʰʝ ʫ ʢʠʩʣʠʭ ʩʝʨʝʜʦʚʠʱʘʭ). ʄʝʭʘʥʽʟʤ 

ʽʥʛʽʙʫʚʘʥʥʷ ʥʦʩʠʪʴ ʧʝʨʝʚʘʞʥʦ ʙʣʦʢʫʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘʢ ʫ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʘʜʩʦʨʙʮʽʡʥʠʡ ʽ ʢʦʥʬʦʨʤʘʮʽʡʥʠʡ ʝʬʝʢʪʠ [381]. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, 

ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʙʽʦʮʠʜʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ, ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢ [358, 379]:  ʚʠʩʦʢʠʡ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʽ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʮʠʜʥʦʾ ʜʽʾ;  ʜʦʩʪʘʪʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʮʠʜʥʦʾ ʜʽʾ 

ʨʝʘʛʝʥʪʫ ʧʽʜ ʯʘʩ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʚʦʜʽ ʥʠʞʯʝ ʚʝʣʠʯʠʥʠ ɻɼʂ; ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʙʽʦʮʠʜʥʦʾ ʜʽʾ ʨʝʘʛʝʥʪʽʚ ʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 0 ʜʦ 30ʦʉ ʧʨʠ ʚʦʜʥʝʚʦʤʫ 

ʧʦʢʘʟʥʠʢʫ ʚʽʜ 6 ʜʦ 9 ʦʜʠʥʠʮʴ ʨʅ; ʚʠʩʦʢʘ ʬʣʦʢʫʣʶʚʘʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʽ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʩʪʘʜʽʾ ʢʦʘʛʫʣʷʮʽʾ ʪʘ 

ʬʽʣʴʪʨʫʚʘʥʥʷ;  ʩʫʤʽʩʥʽʩʪʴ ʟ ʽʥʰʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ 

ʦʙʨʦʙʢʠ ʚʦʜ;  ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʷʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤʘʭ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʙʝʟ ʩʫʪʪʻʚʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ; ʙʝʟʧʝʢʘ ʧʽʜ ʯʘʩ 

ʟʙʝʨʽʛʘʥʥ,̫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥ ̫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ; ʙʽʦʨʦʟʢʣʘʜ ʪʘ ʥʝʪʦʢʩʠʯʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ;  ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʨʦʟʽʡʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ; ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʙʝʟʭʣʦʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʥʘ 

ʦʩʥʦʚʽ ʇɻʄɻ-ɻʍ ʜʣʷ ʦʯʠʱʝʥʥʷ ʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʫ 2010 ʨ. ʫ ʈʦʩʽʾ (ʤ. ʏʝʨʝʧʦʚʝʮʴ 

ɺʦʣʦʛʦʜʩʴʢʦʾ ʦʙʣʘʩʪʽ). ʊʝʭʥʦʣʦʛʽʷ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʇɻʄɻ-ɻʍ (çɼʝʟʘʚʽʜ-ʢʦʥʮʝʥʪʨʘʪʫè ʽ ʡʦʛʦ ʘʥʘʣʦʛʽʚ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ 

ʦʧʨʦʤʽʥʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʩʦʨʙʮʽʡʥʦʶ ʦʙʨʦʙʢʦʶ ʚʦʜʠ ʽ ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʻʶ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʄʋʇ çɺʦʜʦʢʘʥʘʣè ʤʽʩʪʘ ʏʝʨʝʧʦʚʮʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ-ɻʍ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ 
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ʦʯʠʱʝʥʥʷ ʚʦʜʠ. ʋ ʨʘʟʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʦʜʽ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʪʦʢʩʠʯʥʽ ʧʨʦʜʫʢʪʠ 

ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʜʘʣʷʶʪʴʩʷ ʨʝʯʦʚʠʥʠ, ʱʦ ʩʦʨʙʫʶʪʴʩʷ ʥʘ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʩʦʣʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʟʚʦʣʠʣʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʣʴʦʨʦʚʦʩʪʽ, 

ʢʘʣʘʤʫʪʥʦʩʪʽ, ʇʆ, ʘʣʶʤʽʥʽʶ, ʟʘʣʽʟʘ ʪʘ ʭʣʦʨʦʬʦʨʤʫ [45, 46, 382]. 

  

1.3.  ʅʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʚʦʜʘ ʟ ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ ʽ ʙʶʚʝʪʽʚ) 

 

ʇʦʩʪʘʯʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʽ 

ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʛʨʦʤʘʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʜʦʩʢʦʥʘʣʽ ʩʠʩʪʝʤʠ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʥʝ ʤʘʶʪʴ ʥʘʚʽʪʴ ʤʽʥʽʤʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ [383]. ɿʘʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʻ ʛʦʩʪʨʦʶ ʜʣʷ ʩʽʣʴʩʴʢʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʋʢʨʘʾʥʠ, ʚ ʙʽʣʴʰʦʩʪʽ ʷʢʠʭ ʚʽʜʩʫʪʥʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʘ ʷʢʽʩʪʴ ʚʦʜʠ ʚ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣʘʭ (ʢʦʣʦʜʷʟʷʭ, ʩʚʝʨʜʣʦʚʠʥʘʭ 

ʪʦʱʦ) ʪʘʢʦʞ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʪʘ 

ʟʜʝʙʽʣʴʰʦʛʦ ʥʝʤʘʻ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʽ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʾʾ 

ʩʢʣʘʜʫ [384]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʤʘʡʞʝ 70 % ʥʘʩʝʣʝʥʥʷ ʩʽʣ ʽ ʩʝʣʠʱ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ 

ʢʨʘʾʥ ɭʚʨʦʧʠ ʩʧʦʞʠʚʘʻ ʧʠʪʥʫ ʚʦʜʫ ʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ (ʟʘʟʚʠʯʘʡ 

ʛʣʠʙʦʢʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ) ʘʙʦ ʢʦʣʦʜʷʟʽʚ (ˇʨʫʥʪʦʚʽ ʚʦʜʠ) [385]. ɿʘʟʥʘʯʝʥʽ 

ʩʧʦʨʫʜʠ ʜʫʞʝ ʯʘʩʪʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʪʘ ʩʘʥʽʪʘʨʥʦʤʫ ʩʪʘʥʽ, 

ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ [386]. ʎʝʡ ʚʠʜ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʩʚʽʪʽ 

ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʡ, ʦʜʥʘʢ, ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʥʝʤʘʻ ʩʠʩʪʝʤʥʦʾ ʧʨʦʮʝʜʫʨʠ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʦʜʠ ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [387]. ʅʘʧʨʠʢʣʘʜ, ʫ ʂʘʥʘʜʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʬʝʜʝʨʘʣʴʥʠʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʢʦʤʽʪʝʪʦʤ, ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ 

ʩʪʘʥʜʘʨʪʠ ʜʝʨʞʘʚʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ɺʣʘʩʥʠʢʠ ʧʨʠʚʘʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ) ʥʝʩʫʪʴ ʶʨʠʜʠʯʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʪʘʥ 

ʪʘ ʷʢʽʩʪʴ ʾʭʥʴʦʾ ʩʠʩʪʝʤʠ, ʘ ʫʨʘʟʽ  ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʾʤ ʥʘʜʘʶʪʴʩʷ 
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ʨʝʢʦʤʝʥʜʘʮʽʾ [388]. ʉʦʮʽʦʣʦʛʽʯʥʝ ʦʧʠʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʤ. ɻʘʤʽʣʴʪʦʥ ʫ ʂʘʥʘʜʽ, ʜʝ 

ʤʝʰʢʘʻ ʤʘʡʞʝ 500 000 ʦʩʽʙ ʪʘ 20 % ʥʘʩʝʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʠʪʥʫ ʚʦʜʫ ʽʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʧʦʢʘʟʘʣʦ, ʱʦ ʩʧʦʞʠʚʘʯʽ, ʦʮʽʥʶʶʯʠ  ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʩʪʘʥ ʩʚʦʛʦ ʟʜʦʨʦʚôʷ. ʆʜʥʘʢ, ʷʢʱʦ ʭʚʦʨʦʙʠ  ʥʝ ʚʠʷʚʣʝʥʽ, ʚʩʝ ʦʜʥʦ ʫ 

ʣʶʜʝʡ ʻ ʧʦʙʦʶʚʘʥʥʷ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ʋ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʤʘʡʞʝ 56 ʪʘ 61 % 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʦʦʯʠʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ/ʘʙʦ ʬʘʩʦʚʘʥʫ 

ʧʠʪʥʫ ʚʦʜʫ ʟʜʝʙʽʣʴʰʦʛʦ ʯʝʨʝʟ ʥʝʧʨʠʡʥʷʪʥʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʞʝʨʝʣʘ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʚʠʷʚʣʝʥʦ 

ʧʦʤôʷʢʰʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʠʪʥʽ ʚʦʜʠ ʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ ʧʝʨʝʚʠʱʝʥʥʷ 

ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ/ʘʙʦ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [389]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟ 1992 ʨ. ʜʦ 2003 ʨ. ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʧʠʪʥʠʭ 

ʚʦʜ ʚ ɸʥʛʣʽʾ ʪʘ ʋʝʣʴʩʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ʩʧʘʣʘʭʫ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʩʝʨʝʜ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʦʜ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ ʙʫʚ ʫ 35 ʨʘʟʽʚ ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʦʜ 

ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʊʘʢʘ ʩʘʤʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʫ ʉʐɸ, ʜʝ ʟʘ 

ʧʽʜʨʘʭʫʥʢʘʤʠ 2008 ʨ. ʱʦʨʦʢʫ ʚʠʷʚʣʷʣʠʩʷ 19,5 ʤʽʣʴʡʦʥʽʚ ʩʧʘʣʘʭʽʚ ʭʚʦʨʦʙ ʽʟ 

ʧʨʦʚʽʜʥʠʤ ʚʦʜʥʠʤ ʯʠʥʥʠʢʦʤ, ʘ ʫʧʨʦʜʦʚʞ 12-ʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ 183 ʩʧʘʣʘʭʽʚ 33 % ʚʠʧʘʜʢʽʚ ʙʫʣʠ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ [388, 390].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʷʢʽʩʪʴ 

ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʫ ʙʶʚʝʪʘʭ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʆʜʥʘʢ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ 

ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʚʣʽʪʢʫ 18,3 ʦʜ. ʪʘ ʚʦʩʝʥʠ 32 ʦʜ. ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʚʝʩʥʽ ʪʘ 

ʚʦʩʝʥʠ ʚʦʜʘ ʙʫʣʘ ʧʦʤʽʨʥʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷʤ ʟʘʙʨʫʜʥʝʥʦʾ ʚʦʜʠ ʽʟ ʚʝʨʭʥʽʭ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʘʨʪʝʟʽʘʥʩʴʢʠʡ ʙʘʩʝʡʥ [391].  

ʋ ʚʦʜʽ ʢʨʠʥʠʮʴ ʧʘʨʮʝʣʷʨʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʦʩʦʙʣʠʚʦ ʥʘʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ ʤʦʞʝ 

ʚʠʷʚʣʷʪʠʩʷ ʧʘʪʦʛʝʥʥʘ ʤʽʢʨʦʬʣʦʨʘ. ɺʤʽʩʪ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʫ ˇʨʫʥʪʽ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʾʾ 

ʚʤʽʩʪ ʫ ˇʨʫʥʪʦʚʽʡ ʚʦʜʽ. ɿ ʮʴʦʛʦ ʚʠʭʦʜʠʪʴ, ʱʦ ʯʠʥʥʠʢʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ 
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ʚʤʽʩʪ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ ʫ ʢʨʠʥʠʯʥʽʡ ʚʦʜʽ, ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ ʥʝʾ ʯʝʨʝʟ ʜʟʝʨʢʘʣʦ ʚʦʜʠ 

ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʨʫʜʥʠʭ ʚʽʜʝʨ. ʇʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʯʠʩʣʘ 

ʪʘ ʢʦʣʽ-ʽʥʜʝʢʩʫ ʫ ʚʦʜʽ ʥʘʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʫ ˇʨʫʥʪʦʚʽ ʚʦʜʠ. ɺʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʥʽʪʨʘʪʽʚ ʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʜʭʦʜʞʝʥʥʷʤ ʟ ʜʦʱʦʚʠʤʠ ʚʦʜʘʤʠ, ʱʦ 

ʬʽʢʩʫʶʪʴ ʩʧʦʣʫʢʠ ʘʟʦʪʫ ʟ ʧʦʚʽʪʨʷ,  ̔ʨʦʟʤʽʱʝʥʥʷʤ ʚʠʛʨʽʙʥʠʭ ʷʤ ʧʦʙʣʠʟʫ ʢʨʠʥʠʮʴ.  ʋ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʤʽʩʪ ʥʪ̔ʨʘʪʽʚ ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʘʪʠʚ ʫ 2-

4 ʨʘʟʠ ʽ ʩʪʘʥʦʚʠʚ 96,65-181,6 ʤʛ/ʣ. ɼʣʷ ʚʯʘʩʥʦʛʦ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʟ̔ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʜʞʝʨʝʣʘʤʠ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʚʽʯʽ ʥʘ ʨʽʢ, ʦʩʦʙʣʠʚʦ ʥʘʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ [392]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [385], ʧʦʥʘʜ 50 % ʢʦʣʦʜʷʟʥʦʾ ʚʦʜʠ ʚʤʽʱʫʻ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʽʪʨʘʪʽʚ (90-120 ʤʛ/ʣ). ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤʠ ʫ ʥʠʟʮʽ ʨʝʛʽʦʥʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʻ, 

ʧʝʨʝʚʘʞʥʦ, ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ (ʯʝʨʝʟ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʠ ʫ ʧʦʨʦʜʘʭ, ʱʦ ʤʽʩʪʷʪʴ 

ʥʽʪʨʘʪʥʽ ʩʦʣʽ), ʘ ʪʘʢʦʞ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ ʦʨʛʘʥʽʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ [3]. 

ɸʛʝʥʮʽʷ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ (US EPA) ʚʩʪʘʥʦʚʠʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ 

ʚʦʜʽ ʥʘ ʨʽʚʥʽ 10 ʤʛ/ʣ (ʟʘ ʘʟʦʪʦʤ) ʜʣʷ ʟʘʭʠʩʪʫ ʜʽʪʝʡ ʚʽʜ ʤʝʪʛʝʤʦʛʣʦʙʽʥʝʤʽʾ, 

ʚʽʜʧʦʚʽʜʥʠʡ ʥʦʨʤʘʪʠʚ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʋʢʨʘʾʥʽ ʪʘ ɭʚʨʦʧʽ. ɺ ʦʩʥʦʚʥʦʤʫ ʮʷ ʧʨʦʙʣʝʤʘ 

ʚʠʥʠʢʘʻ ʫ ʥʝʤʦʚʣʷʪ ʤʦʣʦʜʰʝ ʰʝʩʪʠ ʤʽʩʷʮʽʚ, ʚʘʛʽʪʥʽ ʞʽʥʢʠ ʪʘʢʦʞ ʚʚʘʞʘʶʪʴʩʷ 

ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʧʦʞʠʚʘʥʥʷ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʚʠʷʚʣʝʥʦ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʪʘ ʥʝʛʘʪʠʚʥʠʤʠ ʝʬʝʢʪʘʤʠ ʧʽʜ ʯʘʩ 

ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʥʘʨʦʜʞʝʥʥʷ [393].  

ʆʜʥʠʤ ʽʟ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʻ ˇʨʫʥʪʦʚʽ 

ʩʠʩʪʝʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ. ɻʽʜʨʦʬʦʨʙʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʱʦ ʟʜʘʪʥʽ 

ʧʦʤʽʨʥʦ ʚʠʣʫʛʫʚʘʪʠʩʷ ʫ ʨ̌ʫʥʪʦʚʽ ʚʦʜʠ [394]. ɿʘ ʜʘʥʠʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʛʦʣʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʙʽʣʴʰʽʡ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʦʢʨʽʤ ʤʦʞʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ, ʻ ʩʪʽʯʥʽ ʚʦʜʠ, ʟʚʘʣʠʱʘ, ʭʽʤʽʯʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ 
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ʨʦʩʣʠʥ (ʛʝʨʙʽʮʠʜʠ), ʜʦʙʨʠʚʘ,  ʟʦʢʨʝʤʘ, ʬʦʩʬʘʪʥʦ-ʢʘʣʽʡʥʽ, ʱʦ ʤʽʩʷʪʴ ʽʦʥʠ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ, ʘ ʪʘʢʦʞ ʣʦʢʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʇʨʦʚʝʜʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ (ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 178 ʧʨʦʙ ʟ 72 ʢʦʣʦʜʷʟʽʚ)  ʧʦʢʘʟʘʚ ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʤʽʩʪʫ ʢʘʜʤʽʶ ʫ 54,5 % ʪʘ ʩʚʠʥʮʶ ï ʫ 32,6 % ʧʨʦʙ ʚʦʜʠ [385, 395, 396]. ʆʢʨʝʤʠʤʠ 

ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʩʤʽʪʪʻʚʠʭ 

ʟʚʘʣʠʱ ʥʘ ʷʢʽʩʪʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɼʦʩʣʽʜʞʫʚʘʣʠ 127 ʧʨʦʙ ʮʠʭ ʚʦʜ ʜʦ ʪʘ ʧʽʩʣʷ ʟʚʘʣʠʱʘ 

 ̔ʚʠʷʚʠʣʠ, ʱʦ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʜʦ ʟʚʘʣʠʱʘ ʚʞʝ ʟʘʙʨʫʜʥʝʥʦʶ, ʦʜʥʘʢ ʧʽʩʣʷ ʥʴʦʛʦ 

ʟʙ̔ʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʤʽʜʽ, ʨʪʫʪʽ, ʮʠʥʢʫ ʪʦʱʦ [397]. 

ʏʝʨʝʟ ʥʝʟʘʭʠʱʝʥʽʩʪʴ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʯʠʥʥʠʢʠ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʚʯʝʥʽ ʥʝʱʦʜʘʚʥʦ ʧʦʚ'ʷʟʘʣʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʥʠ ʜʣʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʥʘ ʚʽʡʩʴʢʦʚʠʭ ʦʙ'ʻʢʪʘʭ ʇʝʥʪʘʛʦʥʫ ʪʘ 

ʘʝʨʦʧʦʨʪʘʭ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʏʝʨʝʟ 

ʟʘʟʥʘʯʝʥʠʡ ʯʠʥʥʠʢ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʥʠʢʥʝʥʥʷ 

ʨʘʢʫ, ʟʘʭʚʦʨʶʚʘʥʴ ʱʠʪʦʧʦʜʽʙʥʦʾ ʟʘʣʦʟʠ, ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʭʦʣʝʩʪʝʨʠʥʫ ʪʘ ʽʥʰʠʭ 

ʧʨʦʙʣʝʤ ʽʟ ʟʜʦʨʦʚ'ʷʤ ʣʶʜʝʡ [398, 399]. ʋ ʉʐɸ ʨʦʟʛʣʷʜʘʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ 

ʟʤʽʥ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʧʦʙʣʠʟʫ ʥʘʟʝʤʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʽʜʠʥ. ʎʝ ʚʽʜʙʫʣʦʩʷ ʧʽʩʣʷ 

ʘʚʘʨʽʾ ʚ ʩʠʩʪʝʤʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʫ ʚ ʏʘʨʣʴʩʪʦʥʽ ʰʪʘʪʫ ɺʘʰʠʥʛʪʦʥ ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ 10000 ʛʘʣʦʥʘʤʠ ʩʠʨʦʛʦ 4-ʤʝʪʠʣʮʠʢʣʦʛʝʢʩʘʥʤʝʪʘʥʦʣʫ ʨʽʯʢʦʚʦʾ ʪʘ ʧʠʪʥʦʾ 

ʚʦʜ. ʇʽʩʣʷ ʯʦʛʦ ʧʦʩʠʣʠʣʠ  ʚʠʤʦʛʠ ʜʦ ʨʝʟʝʨʚʫʘʨʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʢʦʥʪʨʦʣʴ ʟʘ ʾʭ ʩʪʘʥʦʤ [400].  

ɼʦʩʣʽʜʥʠʢʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʽ ʟʘʙʨʫʜʥʝʥʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ ʘʛʨʘʨʥʠʭ 

ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʧʦʙʣʠʟʫ ʚʽʜʩʫʪʥʷ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʩʠʪʫʘʮʽʷ ʟ ʷʢʽʩʥʠʤ ʩʪʘʥʦʤ ʚʦʜʠ ʫ ʜʞʝʨʝʣʘʭ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʦʶ ʡ ʤʘʻ ʥʝʩʪʽʡʢʠʡ 

ʭʘʨʘʢʪʝʨ [401]. ʈʦʟʨʘʭʦʚʘʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʻ ʩʝʨʝʜʥʽʤ ʘʨʠʬʤʝʪʠʯʥʠʤ 

ʤʽʞ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʧʨʦʙ ʱʦʜʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ (ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤ ʽ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤʠ) ʟʘ 12 ʨʦʢʽʚ, ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʇʦʣʪʘʚʩʴʢʽʡ 
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ʦʙʣʘʩʪʽ [402]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʟ ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ ʤʽʩʪʘ ʃʴʚʦʚʘ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʰʪʫ ʜʞʝʨʝʣ ʥʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʯʝʨʝʟ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʩʚʠʥʮʶ [403]. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʤʝʰʢʘʥʮʽ ʩʽʣʴʩʴʢʠʭ ʪʘʢʩʦʥʽʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ. ʇʠʪʥʘ ʚʦʜʘ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ (38260 ʜʦʩʣʽʜʞʝʥʴ) ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ 

(24586 ʜʦʩʣʽʜʞʝʥʴ) ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʩʽʣʴʩʴʢʠʭ ʪʘʢʩʦʥʘʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʫʧʨʦʜʦʚʞ  2008-2014 ʨʨ. ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʤʦʛʘʤ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 

ʟʘ ʩʦʣʴʦʚʠʤ ʩʢʣʘʜʦʤ. ʇʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʚʠʷʚʣʝʥʦ ʫ ʚʩʽʭ ʪʘʢʩʦʥʘʭ ʦʙʣʘʩʪʽ, 

ʦʢʨʽʤ 3-ʛʦ: (12,1 ɻɼʂ) ʫ ʪʘʢʩʦʥʽ 1; (ʚʽʜ 2,25 ʜʦ 35,5) ɻɼʂ ʫ ʪʘʢʩʦʥʽ 2; (ʚʽʜ 1,5 ʜʦ 

3,7) ɻɼʂ ʫ ʪʘʢʩʦʥʽ 4; (ʚʽʜ 1,35 ʜʦ 60) ɻɼʂ ʫ ʪʘʢʩʦʥʽ 5; (1,15-1,1) ɻɼʂ ʫ ʪʘʢʩʦʥʽ 6. ʋ 

ʟʚôʷʟʢʫ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʦʙʨ̌ʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʨʤʽʥʦʚʦʛʦ 

ʚʣʘʰʪʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʾʭ ʜʦʦʯʠʱʝʥʥʷ [80, 404].  

ʇʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʙʫʣʘ 

ʘʢʪʫʘʣʽʟʦʚʘʥʘ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʅʘ ʨʽʟʥʦʤʫ ʨʽʚʥʽ 

ʧʝʨʽʦʜʠʯʥʦ ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ ʧʨʦʛʨʘʤʠ, ʤʝʪʦʶ ʷʢʠʭ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ  ʧʫʥʢʪʽʚ  ʜʣʷ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ ʫʤʦʚ  ʧʨʦʞʠʚʘʥʥʷ  ʪʘ  ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ  ʥʘʩʝʣʝʥʥʷ  ʫ  

ʤʘʣʦʚʦʜʥʠʭ  ʽ ʟʘʙʨʫʜʥʝʥʠʭ  ʨʝʛʽʦʥʘʭ,  ʷʢʝ  ʢʦʨʠʩʪʫʻʪʴʩʷ ʥʝʷʢʽʩʥʦʶ ʘʙʦ ʧʨʠʚʽʟʥʦʶ 

ʧʠʪʥʦʶ ʚʦʜʦʶ. ɼʦ ʩʴʦʛʦʜʥʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠʚʽʟʥʠʤʠ ʚʦʜʘʤʠ, ʫ ʜʝʷʢʠʭ ʟ ʥʠʭ ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʢʽʣʴʢʽʩʪʶ 

ʪʘ/ʘʙʦ ʷʢʽʩʪʶ ʧʨʠʚʽʟʥʠʭ ʚʦʜ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʯʠʱʝʥʥʷ [405].   

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ, ʢʠʧ'ʷʪʽʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ 

ʩʧʦʩʦʙʦʤ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ [406]. ɹʫʣʦ ʦʮʽʥʝʥʦ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʚʘʨʪʽʩʪʴ ʢʠʧô̫ ʪʥ̔ʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʠʚʘʣʠ 12 ʪʠʞʥʽʚ ʫ 

50 ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʩʽʣʴʩʴʢʦʾ ʛʨʦʤʘʜʠ ɺ'ʻʪʥʘʤʫ. ʂʠʧ'ʷʪʽʥʥʷ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʽʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʤʝʥʰʝʥʥʷʤ ʪʝʨʤʦʪʦʣʝʨʘʥʪʥʠʭ ʢʦʣʽʬʦʨʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʬʝʢʘʣʴʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʫ ʜʞʝʨʝʣʴʥʽʡ ʚʦʜʽ, ʧʽʩʣʷ ʢʠʧ'ʷʪʽʥʥʷ 37 % ʧʨʦʙ 

ʚʽʜʧʦʚʽʜʘʣʠ ʩʪʘʥʜʘʨʪʘʤ ɺʆʆɿ ʱʦʜʦ ʙʝʟʧʝʯʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ (0 ʊʊʂ / 100 ʤʣ) [407]. 



81 
 

  

ʅʘ ʩʴʦʛʦʜʥʽ ʫʢʨʘʾʥʩʴʢʠʤʠ ʚʯʝʥʠʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟ ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ 

ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʽ ʟʘʧʘʪʝʥʪʦʚʘʥʠʡ ʤʝʪʦʜ 

ʦʧʨʽʩʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʞʠʚʣʝʥʥʷ ʢʨʽʟʴ ʰʪʫʯʥʽ 

ʽʥʬ̔ʣʴʪʨʘʮʽʡʥʽ ʧʽʱʘʥʽ ʢʘʥʘʣʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʽʥʞʝʥʝʨʥʽ ʟʘʩʦʙʠ ʟʜʘʪʥʽ ʧʦʢʨʘʱʫʚʘʪʠ 

ʷʢʽʩʪʴ ʢʦʣʦʜʷʟʥʠʭ ʚʦʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʜʽʥʥʷ ʨʦʩʣʠʥ-ʬʽʪʦʤʝʣʽʦʨʘʥʪʽʚ ʫ ʟʦʥʽ 

ʞʠʚʣʝʥʥʷ ʢʦʣʦʜʷʟʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʞʠʚʣʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠʤʠ ʚʦʜʘʤʠ ʽ ʟʥʠʞʝʥʥʷ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʚʠʜʘʣʝʥʥʷ ʥʘʢʦʧʠʯʝʥʴ ʦʨʛʘʥʽʯʥʦʛʦ ʤʫʣʫ ʥʘ ʜʥʽ 

ʢʦʣʦʜʷʟʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʥʽʪʨʘʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʦʨʥʦʛʦ 

ʢʨʝʤʝʥʶ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʦʢʠʩʣʶʚʘʣʥɹʦ-ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʝʘʢʮʽʡ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʽ ʢʦʣʦʜʷʟʥʦʾ ʚʦʜʠ [408]. 

ʆʪʞʝ, ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ 

ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʚʦʜʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ, ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʩʧʦʨʫʜ ʪʘ ʤʝʨʝʞ [81, 259, 409, 410], ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʾʾ ʷʢʦʩʪʽ. ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʟʘʛʘʣʦʤ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʩʠʩʪʝʤʘʭ 

ʚʦʜʦʟʘʙʦʨʽʚ, ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʟʘʧʦʙʽʞʥʽ ʜʽʾ ʱʦʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ, ʱʦ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʨʘʤʦʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʦʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [411]. ɼʦʚʛʦʩʪʨʦʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʻ 

ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʷʤʠ, ʱʦ ʩʧʨʠʷʪʠʤʫʪʴ ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ [412]. 

 

1.4.  ʇʠʪʥʽ ʚʦʜʠ ʜʦʦʯʠʱʝʥʽ ʪʘ ʬʘʩʦʚʘʥʽ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʙʘʛʘʪʦ ʬʘʭʽʚʮʽʚ ʚʚʘʞʘʻ ʟʘ ʜʦʮʽʣʴʥʝ ʥʘʩʘʤʧʝʨʝʜ  ʨʦʟʨʦʙʣʷʪʠ 

ʙʝʟʨʝʘʛʝʥʪʥʽ ʚʦʜʦʦʯʠʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘ ʾʭ ʙʘʟʽ ʩʪʚʦʨʶʚʘʪʠ ʤʘʣʦʛʘʙʘʨʠʪʥʽ 

ʚʦʜʦʦʯʠʩʥʽ ʩʠʩʪʝʤʠ (ʫʩʪʘʥʦʚʢʠ) ʜʣʷ ʜʦʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʤʽʩʮʷʭ ʾʾ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʜʣʷ ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʪʘ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʧʦʪʨʽʙʥʦ ʣʠʰʝ 1-3 % ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʫ ʧʠʪʥʫ ʚʦʜʫ ʚ ʢʽʣʴʢʦʩʪʽ, ʧʦʪʨʽʙʥʽʡ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 
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ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʪʨʝʙ ʣʶʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʛʘ ʤʘʻ ʥʘʜʘʚʘʪʠʩʷ ʚʦʜʦʦʯʠʩʥʠʤ 

ʩʠʩʪʝʤʘʤ ʢʦʣʝʢʪʠʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʚ ʟʚôʷʟʢʫ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ ʨʦʙʦʪʦʶ, ʩʝʨʚʽʩʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʪʦʱʦ. ʊʘʢʽ 

ʚʦʜʦʦʯʠʩʥʽ ʩʠʩʪʝʤʠ ʧʨʦʜʫʢʪʠʚʥʽʰʽ ʪʘ ʩʧʨʦʤʦʞʥʽ ʧʦʣʽʧʰʫʚʘʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ 

ʙʘʛʘʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʙʘʛʘʯʫʚʘʪʠ ʾʾ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʨʦʙʠʪʠ ʚʦʜʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʦʶ [49, 50, 80, 81]. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʧʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘʤʽʩʪʴ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʦʰʠʨʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʫ çʢʨʘʾʥʘʭ ʪʨʝʪʴʦʛʦ ʩʚʽʪʫè [413]. ʋ ʮʠʚʽʣʽʟʦʚʘʥʠʭ ʢʨʘʾʥʘʭ ʣʠʰʝ ʫ ʨʘʟʽ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʝʨʞʘʚʘ ʧʽʢʣʫʻʪʴʩʷ ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʠʪʥʦʶ 

ʬʘʩʦʚʘʥʦʶ ʚʦʜʦʶ, ʧʨʠʚʽʟʥʦʶ ʘʙʦ ʦʯʠʱʝʥʦʶ ʥʘ ʤʽʩʮʽ ʾʾ ʩʧʦʞʠʚʘʥʥʷ [414].   

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʦʯʠʱʝʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʻ ʧʦʤôʷʢʰʝʥʥʷ ʪʘ ʟʥʝʩʦʣʝʥʥʷ (Na+-, ʅ+-ʢʘʪʽʦʥʫʚʘʥʥʷ, 

ʆʅĖ-ʘʥʽʦʥʫʚʘʥʥʷ, ʟʚʦʨʦʪʥʠʡ ʦʩʤʦʩ), ʱʦ ʟʤʽʥʶʶʪʴ ʧʨʠʨʦʜʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʪʘ ʾʾ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [361]. ʋ ʚʦʜʽ, ʜʦʜʘʪʢʦʚʦ ʦʯʠʱʝʥʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʡ ʦʩʚʽʪʣʝʥʥʷ ʬʽʣʴʪʨʫʚʘʥʥʷʤ, ʦʟʦʥʫʚʘʥʥʷ ʪʘ ʩʦʨʙʮʽʾ ʥʘ ʘʢʪʠʚʥʦʤʫ ʚʫʛʽʣʣʽ, 

ʧʦʢʨʘʱʫʶʪʴʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʦʢʠʩʥʶʚʘʥʽʩʪʴ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 50-70 %, ʟʘʧʘʭ, 

ʧʨʠʩʤʘʢ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʟʘʣʠʰʢʦʚʦʛʦ ʚʽʣʴʥʦʛʦ ʭʣʦʨʫ, ʭʣʦʨʦʬʦʨʤʫ, 

ʟʘʣʽʟʘ, ʥʽʪʨʠʪʽʚ ʪʘ ʩʚʠʥʮʶ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʱʦ ʥʠʞʯʝ ʟʘ ʤʝʞʫ ʯʫʪʣʠʚʦʩʪʽ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ [237]. ʆʜʥʘʢ, ʫ ʨʘʟʽ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʭ ʚʦʜ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʦʜʦʦʯʠʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʣʝʞʥʠʡ ʢʦʥʪʨʦʣʴ 

ʷʢ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʦʯʠʱʝʥʥʷ, ʪʘʢ ʽ ʟʘ ʷʢʽʩʪʶ ʦʪʨʠʤʘʥʦʾ ʚʦʜʠ [55, 56].  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [322] ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʫ ʨʘʟʽ 

ʜʦʦʯʠʱʝʥʥʷ ʭʣʦʨʦʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫʩʪʘʥʦʚʢʠ ʜʦʦʯʠʱʝʥʥʷ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʤʝʭʘʥʽʯʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʦʟʦʥʫʚʘʥʥʷ (ʘʙʦ ʙʝʟ ʥʴʦʛʦ) ʪʘ ʦʜʥʦʩʪʘʜʽʡʥʫ 

ʩʦʨʙʮʽʶ ʥʘ ʘʢʪʠʚʦʚʘʥʦʤʫ ʚʫʛʽʣʣʽ, ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʦʛʦ ʚʠʜʘʣʝʥʥʷ 

ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ʄʘʶʪʴ ʤʽʩʮʝ ʧʨʦʮʝʩʠ ʜʝʩʦʨʙʮʽʾ ʮʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʟ̔ ʘʢʪʠʚʦʚʘʥʦʛʦ ʚʫʛʽʣʣʷ ʫ ʦʯʠʱʝʥʫ ʚʦʜʫ. ʂʦʥʩʪʘʪʦʚʘʥʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ (6 ʤʢʛ/ʣ).  
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ʇʠʪʥʘ ʚʦʜʘ ʜʦʜʘʪʢʦʚʦ ʦʯʠʱʝʥʘ (ʚʦʜʦʧʨʦʚʽʜʥʘ ʘʙʦ ʧʽʜʟʝʤʥʘ) ʨʦʟʣʠʚʘʻʪʴʩʷ ʚ 

ʦʩʦʙʠʩʪʫ ʪʘʨʫ ʩʧʦʞʠʚʘʯʘ ʘʙʦ ʩʧʦʞʠʚʯʫ ʪʘʨʫ ʦʜʥʦʨʘʟʦʚʦʛʦ ʯʠ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ ʫ ʧʣʷʰʢʘʭ ʯʝʨʝʟ ʯʠʥʥʠʢʠ, 

ʥʘʡʚʘʞʣʠʚʽʠhʤʠ ʟ ʷʢʠʭ ʻ [415]: 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʘʢʪʠʚʥʫ ʷʢʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʘʙʦ ʾʾ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ;  

ï ʥʘʷʚʥʽʩʪʴ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ; 

ï ʤʦʜʘ ʥʘ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ; 

ï ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʝʨʝʚʘʛʠ ʨʝʛʫʣʷʨʥʦʛʦ ʚʞʠʚʘʥʥʷ ʪʘʢʦʾ ʚʦʜʠ.  

ʅʘ ʜʫʤʢʫ ʧʦʣʴʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ [415], ʽʩʥʫʻ ʪʨʠ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ: ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʭʽʜʥʠʭ ʚʦʜ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘʨʠ ʪʘ ʤʽʛʨʘʮʽʷ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʽʟ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʯʝʨʝʟ 

ʥʝʧʦʚʥʠʡ ʧʨʦʮʝʩ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʙʦ ʜʝʛʨʘʜʘʮʽʾ ʧʘʢʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʥʘʩʣʽʜʦʢ 

ʟʙʝʨʽʛʘʥʥʷ. ʄʽʛʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʧʦʣʽʤʝʨʥʦʾ ʪʘʨʠ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʯʘʩ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɼʦʩʣʽʜʞʫʚʘʣʠ ʷʢʽʩʪʴ 

ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ɻʨʝʮʽʾ, ʅʽʤʝʯʯʠʥʠ, ʂʘʥʘʜʠ, ʊʫʨʝʯʯʠʥʠ, ʋʛʦʨʱʠʥʠ, ʂʽʧʨʫ, 

ʉʐɸ  ʽ ʗʧʦʥʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʨʤʠ ʫ ʚʦʜʽ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʇɽʊ-

ʧʣʷʰʢʘʭ, ʫ 30 ʨʘʟʽʚ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʩʢʣʷʥʠʭ ʘʙʦ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʧʣʷʰʢʘʭ. ɺʦʜʠ ʫ 

ʧʣʷʰʢʘʭ ʤʝʥʰʦʛʦ ʦʙ'ʻʤʫ (0,25-0,5 ʣ) ʤʘʶʪʴ ʚʠʱʠʡ ʨʽʚʝʥʴ ʩʫʨʤʠ, ʥʽʞ ʪʽ, ʱʦ ʤʽʩʪʷʪʴ 

2,5 ʣ ʽ ʙʽʣʴʰʝ. ʋ ʚʠʧʘʜʢʫ ʪʚʝʨʜʦʛʦ ʇɽʊ, ʥʘʡʚʠʱʽ ʨʽʚʥʽ Sb ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ 

ʙʝʟʙʘʨʚʥʠʭ, ʙʣʽʜʦ-ʩʠʥʽʭ ʽ ʙʣʽʜʦ-ʟʝʣʝʥʠʭ ʧʣʷʰʢʘʭ. ʅʘʚʽʪʴ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʨʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʠʭ 

ʨʽʚʥʽʚ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ (ʥʦʨʤʘʪʠʚ ɺʆʆɿ ï 20 ʤʢʛ/ʣ), EPA ï 6 ʤʢʛ/ʣ, IBWA ʪʘ FDA ï 

6 ʤʢʛ/ʣ, ʧʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʚʨʘʭʦʚʫʶʯʠ 

ʢʘʥʮʝʨʦʛʝʥʥʽʩʪʴ ʝʣʝʤʝʥʪʘ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʝʨʝʣʽʢ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʛʨʫʶʪʴ ʽʟ 

ʩʢʣʷʥʦʾ ʪʘʨʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʟ ʧʦʣʽʝʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪʫ. ɸʚʪʦʨʠ ʩʪʘʪʪʽ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ 

ʪʘʢʦʞ ʥʘ ʪʦʤʫ, ʱʦ ʩʝʨʡʦʟʥʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʷʢʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʪʘʢʦʞ :̒ ʾʭ 

ʥʘʜʤʽʨʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ, ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʽʢʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʽʚ ʧʨʠʣʝʛʣʠʭ 

ʚʦʜ ʥʠʞʯʦʾ ʷʢʦʩʪ;̔ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʙ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʛʝʥʦʪʦʢʩʠʯʥʠʭ 

ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʩʧʦʣʫʢ; ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʦʟʦʥʫʚʘʥʥʷ (ʘʣʴʜʝʛʽʜʽʚ, 
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ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ ʢʝʪʦʥʽʚ). ʍʦʯʘ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʽ ʨʽʚʥʽ ʦʨʛʘʥʽʯʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʠʞʯʽ ʟʘ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ, ʽ ʪʘʢʘ ʚʦʜʘ, ʷʢʱʦ ʚʦʥʘ ʩʧʦʞʠʚʘʻʪʴʩʷ ʫ 

ʧʦʤʽʨʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʩʝʨʡʦʟʥʦ ʥʝ ʚʧʣʠʚʘʪʠʤʝ  ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʮʽ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴ ʾʾ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʇʦʩʪʽʡʥʘ ʱʦʨʘʟ ʙʽʣʴʰʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ ʪʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʾʭʥʷ 

ʚʠʛʘʜʢʘ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʥʘʡʚʠʱʫ ʷʢʽʩʪʴ, ʣʠʰʝ ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʽ ʜʝʪʘʣʴʥʽʠhʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʮʴʦʛʦ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʤʥʦʞʝʥʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʜʝʩʷʪʢʠ ʪʘ ʪʠʩʷʯʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʦʜʠʥʠʮʴ ʝʥʜʦʪʦʢʩʠʥʽʚ ʚ 1 ʩʤ3 ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ ʽ 

ʨʦʟʧʘʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʨʦʟʮʽʥʶʶʪʴ ʷʢ ʯʠʥʥʠʢ  ʤʘʣʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʷʢʠʡ ʤʦʞʝ 

ʤʘʪʠ ʭʨʦʥʽʯʥʫ ʪʦʢʩʠʯʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ. ʊʘʢʘ 

ʜʽʷ ʡ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʨʘʟʽ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʧʨʦʙ ʥʘ ʨʦʩʣʠʥʘʭ, ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ ʭʨʝʙʝʪʥʠʭ 

ʦʨʛʘʥʽʟʤʘʭ. ɼʦʚʝʜʝʥʘ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʘʟʦʪʫ ʫ ʨʦʟʚʠʪʢʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʩʪʘʥʦʚʣʝʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ 

ʧʨʦʙʘʭ ʚʦʜʠ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʘʤʦʥʽʶ, ʥʽʪʨʠʪʽʚ ʪʘ ʢʨʝʤʥʽʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʽʥʽʤʽʟʘʮʽʾ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʜ ʾʭ ʨʦʟʣʠʚʦʤ ʫ ʛʝʨʤʝʪʠʯʥʦ 

ʟʘʢʨʠʪʫ ʪʘʨʫ. ʇʨʠʯʦʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ ʧʨʠʪʘʤʘʥʥʘ ʷʢ ʩʚʽʪʣʦʚʘ, ʪʘʢ ʽ ʪʝʤʥʦʚʘ 

ʨʝʘʢʪʠʚʘʮʽʷ, ʧʨʦʣʦʥʛʦʚʘʥʘ ʫ ʯʘʩʽ. ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚôʷ 

ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʠ, ʦʩʦʙʣʠʚʦ ʣʶʜʝʡ ʟ ʦʩʣʘʙʣʝʥʠʤ ʽʤʫʥʽʪʝʪʦʤ ʪʘ ʜʽʪʝʡ [57].  

ɼʦʩʣʽʜʞʝʥʥʷ ʛʨʫʧʠ ɻʦʥʯʘʨʫʢʘ ɺ. ɺ. [416-418] ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʷʢʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʬʘʩʦʚʘʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ. ʇʨʦʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷ  ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥʥʠʭ ʪʝʩʪ-ʦʨʛʘʥʠʟʤʽʚ. ʊʘʢ, ʚʦʜʦʧʨʦʚʽʜʥʘ ʚʦʜʘ 

ʥʘʜʘʚʘʣʘ ʪʦʢʩʠʯʥʫ ʜʽʶ ʥʘ ʚʩʽ ʙʽʦʪʝʩʪʠ, ʩʝʨʝʜ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʪʽʣʴʢʠ 

çʄʦʨʰʠʥʩʴʢʘè  ʚʽʜʧʦʚʽʜʘʣʘ ʢʘʪʝʛʦʨʽʾ  çʙʝʟʧʝʯʥʘè, ʽʥʰʽ ʤʘʨʢʠ ʬʘʩʦʚʘʥʠʭ ʚʦʜ  ʧʦ-

ʨʽʟʥʦʤʫ  ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʠ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʝʩʪ-ʦʨʛʘʥʽʟʤʽʚ. ɸʨʪʝʟʽʘʥʩʴʢʽ ʚʦʜʠ 

ʥʝ ʯʠʥʠʣʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʽʦʪʝʩʪʠ [419].  

ɯʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʢʫʣʝʨʽʚ 

ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚôʷ ʯʫʪʣʠʚʠʭ ʪʘ ʟʥʝʩʠʣʝʥʠʭ ʣʶʜʝʡ. ɹʫʣʠ 
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ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʟ ʢʫʣʝʨʽʚ ʫ ʦʬʽʩʘʭ ʪʘ 

ʢʦʤʝʨʮʽʡʥʠʭ ʤʘʛʘʟʠʥʘʭ ʫ ʨʘʡʦʥʽ ʅʝʘʧʦʣʷ ɯʪʘʣʽʾ ʱʦʜʦ ʚʤʽʩʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʅ, ʭʣʦʨ, ʘʤʦʥʽʡ, ʥʽʪʨʠʪ). ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ (ʥʽʪʨʠʪ, ʘʤʦʥʽʡ, ʚʽʣʴʥʠʡ ʘʢʪʠʚʥʠʡ ʭʣʦʨ) ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚʠ, 

ʟʥʘʯʝʥʥʷ ʨʅ ʫ 86,8 % ʟʨʘʟʢʽʚ ʛʘʟʦʚʘʥʠʭ ʚʦʜ ʙʫʣʦ ʥʠʞʯʠʤ ʟʘ ʥʦʨʤʘʪʠʚ. 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʧʨʠ 22 ʪʘ 37Áʉ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 71 ʪʘ 81 % (ʫ ʥʝʛʘʟʦʚʘʥʠʭ ʚʦʜʘʭ) ʪʘ 86 ʪʘ 88 % 

(ʫ ʛʘʟʦʚʘʥʠʭ ʚʦʜʘʭ)  ʧʨʦʙ ʚʽʜʧʦʚʽʜʥʦ. Enterococcus spp. ʽ Escherichia coli ʥʝ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʫ ʞʦʜʥ̔ʡ ʧʨʦʙʽ. Pseudomonas aeruginosa ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʚ ʦʜʥ̔ʡ ʧʨʦʙʽ  

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʫ 28,9  ʪʘ 23,7 % ʧʨʦʙ ʥʝʛʘʟʦʚʘʥʠʭ ʪʘ ʛʘʟʦʚʘʥʠʭ ʚʦʜ ʚʽʜʧʦʚʽʜʥʦ. 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʘ ʷʢʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʙʫʣʘ ʢʨʘʱʦʶ, ʥʽʞ ʛʘʟʦʚʘʥʦ ʾʽ 

ʥʝʛʘʟʦʚʘʥʦ ʾ ʚʦʜʠ ʟ ʢʫʣʝʨʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʪʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʛʫʣʷʨʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʘʙʦ ʟʤʝʥʰʠʪʠ ʰʘʥʩʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʽʟ ʢʫʣʝʨʽʚ [420].  

ʇʦʢʘʟʘʥʦ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʨʝʩʫʨʩʦʤ ʷʢʽʩʥʠʭ ʧʨʽʩʥʠʭ ʚʦʜ ʻ ʣʴʦʜʦʚʠʢʠ 

ɸʥʪʘʨʢʪʠʜʠ, ʟ ʷʢʠʭ (ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ) ʜʦ ʦʢʝʘʥʫ ʥʘʜʭʦʜʠʪʴ 1000 ʢʤ3 

ʘʡʩʙʝʨʛʦʚʦʛʦ ʣʴʦʜʫ. ʇʨʠ ʢʚʦʪʫʚʘʥʥʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ɸʥʪʘʨʢʪʠʜʠ ʥʘ ʦʩʥʦʚʽ 

ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʽ ʫ ʩʚʽʪʽ ʥʘ ʢʽʥʝʮʴ 2016 ʨ., ʜʦʣʷ ʋʢʨʘʾʥʠ 

ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʝ ʩʢʣʘʜʘʪʠ 0,6 %, ʱʦ ʫ ʚʠʛʣʷʜʽ ʘʡʩʙʝʨʛʦʚʦʛʦ ʩʪʦʢʫ ʚʽʜʧʦʚʽʜʘʻ               

6 ʢʤ3/ʨʽʢ ʽ ʧʝʨʝʚʠʱʫʻ ʨʽʯʥʠʡ ʦʙôʻʤ ʧʨʽʩʥʦʾ ʚʦʜʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʚʩʽ ʧʦʪʨʝʙʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʽʮʽʶʚʘʪʠ ʨʦʟʛʣʷʜ ʤʽʞʥʘʨʦʜʥʦʶ ʩʧʽʣʴʥʦʪʦʶ ʧʠʪʘʥʥʷ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʘʩʽʚ ʧʨʽʩʥʦʾ ʚʦʜʠ ʣʴʦʜʦʚʠʢʽʚ ɸʥʪʘʨʢʪʠʜʠ ʟ ʤʝʪʦʶ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʋʢʨʘʾʥʦʶ ʩʚʦʻʾ ʢʚʦʪʠ [408]. 

ʉʪʘʪʠʩʪʠʯʥʦ ʦʙʨʦʙʣʝʥʦ ʡ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ              

1800 ʧʨʦʙ ʬʘʩʦʚʘʥʠʭ ʚʦʜ, ʱʦ ʦʜʝʨʞʫʚʘʣʠ ʧʽʩʣʷ ʜʦʦʯʠʩʪʢʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ 

ʚʦʜʠ ʤʽʩʪʘ  ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʫ 2010-2013 ʨʨ. ɺʩʴʦʛʦ ʚʠʟʥʘʯʘʣʠ 11 ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʪʘ 5 ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʘʟʥʘʯʝʥʽ ʚʠʜʠ ʚʦʜ ʚʽʜʧʦʚʽʜʘʣʠ ʯʠʥʥʠʤ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ [59]. ʈʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʦʜʥʽʡ ʽʟ ʧʘʨʪʽʡ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ çʄʦʨʰʠʥʩʴʢʘè 
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(6,4 ʦʜʠʥʠʮʴ ʨʅ), ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʡʤʦʚʽʨʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ [421]. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʚʽʜʧʦʚʽʜʥʘ ʷʢʽʩʪʴ 

ʙʫʪʠʣʴʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ: ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʚʫʛʣʝʢʠʩʣʦʪʠ, 

ʤʘʩʰʪʘʙʥʫ ʬʘʣʴʩʠʬʽʢʘʮʽʶ ʪʘ ʥʝʷʢʽʩʥʫ ʧʣʘʩʪʠʢʦʚʫ ʪʘʨʫ [422].  

ʇʨʦʙʣʝʤʠ ʟ ʷʢʽʩʪʶ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʘʣʝ ʫ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ  ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ʤ̔ ʩʪʽ  ɯʩʬʘʛʘʥʽ (ɯʨʘʥ)  

ʧʦʢʘʟʘʣʠ ʥʘʷʚʥʽʩʪʴ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜʘʭ Escherichia coli, Salmonella ʪʘ Vibrio 

cholerae ʫ  38 (26,38 %), 5 (3,47 %) ʪʘ 3 (2,08 %) ʟ 144 ʟʨʘʟʢʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ, 

ʚʽʜʧʦʚʽʜʥʦ, Escherichia coli ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʫ 8 (2,63 %) ʽʟ 304 ʟʨʘʟʢʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʫ 

ʧʣʷʰʢʘʭ ʟ 5 ʢʦʤʧʘʥʽʡ [423].  

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʧʠʪʥʘ ʚʦʜʘ ʫ ʧʣʷʰʢʘʭ ʪʘ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ ʧʘʢʝʪʘʭ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʠʪʦʤ ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ, 

ʪʦʤʫ ʚ ʤʽʩʪʘʭ ɸʬʨʠʢʠ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʥʘʩʝʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚ ʨʦʣʽ  ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʘʤʝ ʬʘʩʦʚʘʥʫ ʧʠʪʥʫ ʚʦʜʫ. ɼʦʩʣʽʜʞʝʥʥʷ 

45 ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ʤ. ʌʨʠʪʘʫʥ ʧʦʢʘʟʘʣʠ, ʱʦ 19 % ʟ ʥʠʭ ʙʫʣʠ ʟʘʙʨʫʜʥʝʥʽ 

Escherichia coli [424].   

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [425] ʚʠʷʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʬʘʩʦʚʘʥʠʭ 

ʧʠʪʥʠʭ ʚʦʜ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ɸʬʨʠʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʥʦʨʤʘʪʠʚʥʠʤ 

ʚʠʤʦʛʘʤ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘ ʚʤʽʩʪʦʤ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ 

ʽʦʥʽʚ  ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʅʽʛʝʨʽʾ ʫ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʚʤʽʩʪ ʩʚʠʥʮʶ 

ʧʝʨʝʚʠʱʫʚʘʚ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʫ 12 %, ʘ ʢʘʜʤʽʶ ï ʫ 19,5 % ʟʨʘʟʢʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʦʧʪʠʤʘʣʴʥʦʤʫ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ [426]. ʋ ʩʪʘʪʪʽ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʫʨʷʜ ʟʦʙʦʚ'ʷʟʘʥʠʡ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʾʤ ʛʨʦʤʘʜʷʥʘʤ ʘʜʝʢʚʘʪʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʍʦʯʘ ʮʝ ʥʝ ʤʦʞʝ 

ʚʠʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʘʣʝ ʜʘʩʪʴ ʟʤʦʛʫ 

ʧʦʣʽʧʰʠʪʠ ʞʠʪʪʷ ʣʶʜʷʤ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ. ʋʨʷʜ ʧʦʚʠʥʝʥ ʟʘʦʭʦʯʫʚʘʪʠ 

ʜʝʨʞʘʚʥʽ ʢʦʥʪʨʦʣʴʥʽ ʦʨʛʘʥʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʥʘʛʣʷʜʦʚʽ ʦʙʦʚ'ʷʟʢʠ ʱʦʜʦ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ʎʽ ʘʛʝʥʮʽʾ ʧʦʚʠʥʥʽ ʚʜʦʩʢʦʥʘʣʠʪʠ ʥʘʷʚʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ 
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ʷʢʦʩʪʽ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦʙ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʾʾ ʚʠʨʦʙʥʠʮʪʚʦʤ, 

ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

ʋʟʘʛʘʣʴʥʶʶʯʽ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʤʧʣʝʢʩʥʝ  

ʚʠʷʚʣʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʰʣʷʭʽʚ ʾʭ ʚʠʨʽʰʝʥʥʷ ʟ 

ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʘ ʚ ʫʤʦʚʘʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʡ ʧʦʛʦʪʽʚ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʯʠʥʥʠʢʘʤ ʪʘ ʥʘʩʣʽʜʢʘʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʜʝʙʽʣʴʰʦʛʦ ʦʢʨʝʤʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʥʘʜʘʶʪʴʩʷ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʱʦ ʤʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʪʘ ʜʝʢʣʘʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʙʝʟ ʯʽʪʢʦʛʦ ʚʠʜʽʣʝʥʥʷ 

ʨʝʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʥʘ ʥʘʡʙʣʠʞʯʫ ʪʘ ʚʽʜʜʘʣʝʥʽʰʫ ʧʝʨʩʧʝʢʪʠʚʫ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʽ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʪʘ ʟʥʝʩʦʣʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʚ ʫʤʦʚʘʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʡ, ʘ ʪʘʢʦʞ ʜʦʩʽ ʽʩʥʫʶʪʴ ʩʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʘʢʪʠʮʽ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ 

ʧʨʠʩʚʷʯʝʥʽ ʣʘʙʦʨʘʪʦʨʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʟ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʜʽʾ 

ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥʫ ʷʢ ʙʽʦʮʠʜʽʚ ʥʘ ʤʽʢʨʦʙʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʙʽʦʨʦʟʢʣʘʜʫ, 

ʩʪʽʡʢʦʩʪʽ, ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʭʣʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ, ʘʥʪʠʢʦʨʦʟʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ 

ʤʘʨʦʢ ʮʠʭ ʨʝʘʛʝʥʪʽʚ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʇɻʄɻ ʱʦʜʦ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ. 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʚʘʞʥʦ ʧʨʦʚʦʜʠʣʠʩʷ  ʚ ʦʢʨʝʤʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʪʘ ʨʝʛʽʦʥʘʭ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʚʠʷʚʣʝʥʦ ʯʠʥʥʠʢʠ ʾʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʫ 
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ʨʘʟʽ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠʩʷ ʧʦʦʜʠʥʦʢʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʦʢʨʝʤʠʭ ʚʠʨʦʙʥʠʢʽʚ.  

ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʥʘʫʢʦʚʽ 

ʘʩʧʝʢʪʠ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʠʩʪʝʤʽ çʩʪʘʥ ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ï ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠè ʫ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ; ʦʮʽʥʠʪʠ ʫ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʧʣʘʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʨʽʟʥʠʭ ʤʘʨʦʢ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ, ʘ ʪʘʢʦʞ 

ʷʢʽʩʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ; ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ, ʥʘʧʨʷʤʢʠ ʽ ʢʦʥʢʨʝʪʥʽ ʧʨʦʧʦʟʠʮʽʾ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʘʨʤʦʥʽʟʘʮʽʾ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʚʦʜʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʜʽʻʚʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ.  
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ʈʆɿɼɯʃ 2  

 

ʄɽʊʆɼʀ ʊɸ ʆɹʉʗɻ ɼʆʉʃɯɼɾɽʅʔ 

 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʝʤʧ̔ʨʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʧʨʦʛʨʘʤʦʶ, ʱʦ ʚʢʣʶʯʘʣʘ: ʦʮʽʥʢʫ ʩʪʘʥʫ ʚʦʜʠ 

ʨ. ɼʥʽʧʨʦ ʷʢ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; ʙʘʨôʻʨʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʦʜʦʦʯʠʱʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʦʶ; 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʙʨ̌ʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʝʡ 

ʇɻʄɻ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʠ ʭʣʦʨʫ ʪʘ ʫʤʦʚ ʾʭ 

ʙʝʟʧʝʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ; ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ 

ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ ʋʢʨʘʾʥʠ (ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ, 

ʩʚʝʨʜʣʦʚʠʥ, ʙʶʚʝʪʽʚ, ʧʨʠʚʽʟʥʠʭ, ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ) ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʘʩʧʝʢʪʽʚ; ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʥʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʦʮʽʥʢʠ ʾʾ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʾ ʙʝʟʧʝʯʥʽʩʪʴ; ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ ̫ʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʥʘʫʢʦʚʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʟ ʷʢʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ.  

ɼʥʽʧʨʦ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʨʽʯʦʢ ɭʚʨʦʧʠ, ʙʘʩʝʡʥ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʤʝʞʘʭ ʪʨʴʦʭ ʜʝʨʞʘʚ ï ʈʦʩʽʾ, ɹʽʣʦʨʫʩʽ, ʋʢʨʘʾʥʠ. ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʽʯʢʠ ï 2201 ʢʤ 

(ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʘʩʢʘʜʫ ʚʦʜʦʩʭʦʚʠʱ ʾʾ ʜʦʚʞʠʥʘ ʜʦʨʽʚʥʶʚʘʣʘ 2285 ʢʤ), ʧʣʦʱʘ ʙʘʩʝʡʥʫ 

ï 504 ʪʠʩ. ʢʤ2. ɼʥʽʧʨʦ ʻ ʪʠʧʦʚʦʶ ʨʽʚʥʠʥʥʦʶ ʨʽʯʢʦʶ, ʷʢʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ: 

ɺʝʨʭʥʽʡ ɼʥʽʧʨʦ ï ʚʽʜ ʚʠʪʦʢʫ ʜʦ ʂʠʻʚʘ (1320 ʢʤ), ʉʝʨʝʜʥʽʡ ɼʥʽʧʨʦ ï ʚʽʜ  ʂʠʻʚʘ ʜʦ  

ɿʘʧʦʨʽʞʞʷ (555 ʢʤ) ʽ ʅʠʞʥʽʡ ɼʥʽʧʨʦ ï ʚʽʜ ʤʽʩʪʘ  ɿʘʧʦʨʽʞʞʷ ʜʦ ʛʠʨʣʘ (325 ʢʤ). ʋ 

1980 ʨ. ʥʘ ɼʥʽʧʨʽ  ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ  ʙʫʣʦ ʟʙʫʜʦʚʘʥʦ ʂʘʭʦʚʩʴʢʠʡ ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʢʘʥʘʣ, 

ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʨʦʰʝʥʥʷ ʩʽʣʴʛʦʩʧʫʛʽʜʴ, ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʪʘ ʦʙʚʦʜʥʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʩʫʰʣʠʚʠʭ ʨʘʡʦʥʽʚ 

ʪʘʚʨʽʡʩʴʢʠʭ ʩʪʝʧʽʚ ʍʝʨʩʦʥʩʴʢʦʾ ʪʘ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʝʡ [65, 427]. 
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ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʘʩʠʚ 

ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ çɼʥʽʧʨʦʚʩʴʢʝ ʙʘʩʝʡʥʦʚʝ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚè. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ 

ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ (2015-2017 ʨʨ.) ʽʟ 12 ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʟʜʦʚʞ ʨʫʩʣʘ 

(906 ʧʨʦʙ), ʱʦ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ: ʂʠʾʚʩʴʢʦʤʫ  (ʥʠʞʥʴʦʤʫ ʙôʻʬʽ ʂʠʾʚʩʴʢʦʾ ɻɽʉ ʙʽʣʷ 

ʤʽʩʪʘ ʂʠʻʚʘ ï  ʧʫʥʢʪ 1); ʂʘʥʽʚʩʴʢʦʤʫ (ʥʠʞʥʴʦʤʫ ʙôʻʬʽ ʂʘʥʽʚʩʴʢʦʾ ɻɽʉ ʙʽʣʷ 

ʤʽʩʪʘ ʂʘʥʝʚʘ ï  ʧʫʥʢʪ 2); ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ (ʙʽʣʷ ʤʽʩʪ ʏʝʨʢʘʩʠ (ʩ. ʉʦʢʠʨʥʝ), 

ʉʚʽʪʣʦʚʦʜʩʴʢʘ ʪʘ ʂʨʝʤʝʥʯʫʢʘ (ʩ. ɺʣʘʩʽʚʢʘ) ï ʧʫʥʢʪʠ 3-5 ʚʽʜʧʦʚʽʜʥʦ); ʂʘʤôʷʥʩʴʢʦʤʫ 

(ʙʽʣʷ   ɻʦʨʽʰʥʽʭ  ʇʣʘʚʥʽʚ ʪʘ ʂʘʤô̫ ʥʩʴʢʦʛʦ (ʫ ʚʝʨʭʥʴʦʤʫ ʙôʻʬʽ 

ʉʝʨʝʜʥʴʦʜʥʽʧʨʦʚʩʴʢʦʾ ɻɽʉ, ʩ. ɸʫʣʠ) ï ʧʫʥʢʪʠ 6 ʪʘ 7 ʚʽʜʧʦʚʽʜʥʦ); ɼʥʽʧʨʦʚʩʴʢʦʤʫ 

(ʙʽʣʷ ʤ. ɼʥʽʧʨʦ (ʩ. ʅ. ʂʘʡʜʘʢʠ), ʚʝʨʭʥʴʦʤʫ ʙôʻʬʽ ɼʥʽʧʨʦɻɽʉ (ʙʽʣʷ ɼʥʽʧʨʦʚʩʴʢʦʾ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ (ɼɺʉ) ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʂʇ) çɺʦʜʦʢʘʥʘʣè 

ʤ. ɿʘʧʦʨʽʞʞʷ) ï ʧʫʥʢʪʠ 8, 9 ʚʽʜʧʦʚʽʜʥʦ); ʂʘʭʦʚʩʴʢʦʤʫ (ʙʽʣʷ  ʤ. ɽʥʝʨʛʦʜʘʨ, ʥʠʞʥʴʦʤʫ 

ʙôʻʬʽ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ï ʧʫʥʢʪʠ 10, 11 ʚʽʜʧʦʚʽʜʥʦ) ʚʦʜʦʩʭʦʚʠʱʘʭ ʪʘ ʫ ʧʦʥʠʟʟʽ ʨʽʯʢʠ 

ɼʥʽʧʨʦ (ʤ. ʍʝʨʩʦʥ ï ʧʫʥʢʪ 12). ʗʢʽʩʪʴ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ, ʘʤʦʥʽʡ, ʍʉʂ, ʬʦʩʬʘʪ-ʽʦʥ, ʟʘʣʽʟʦ ʪʘ 

ʤʘʨʛʘʥʝʮʴ. ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠ: ʩʪʘʪʠʩʪʠʯʥʠʡ, 

ʢʦʨʝʣʷʮʽʡʥʠʡ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʦʮʽʥʢʠ.  

ʇʨʦʚʝʜʝʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʚôʷʟʢʫ ʤʽʞ 7 ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ ʟ 12 ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʜʠʥʘʤʽʢʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʍʉʂ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ, ʘ 

ʪʘʢʦʞ  ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʄʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʨʦʚʦʜʠʚʩʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʽʞ 7 ʧʦʢʘʟʥʠʢʘʤʠ 

ʷʢʦʩʪʽ ʚʦʜʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʘ ʪʘʢʦʞ 12 ʧʫʥʢʪʘʤʠ ʚʽʜʙʦʨʫ ʧʨʦʙ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʚ ʦʙʨʘʥʠʡ ʤʝʪʦʜ ʦʜʠʥʦʯʥʦʛʦ ʟʚôʷʟʢʫ, ʜʣʷ ʯʦʛʦ ʧʦʧʝʨʝʜʥʴʦ 

ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʤʘʪʨʠʮʷ ʚʽʜʩʪʘʥʝʡ. ʂʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ ʚʠʟʥʘʯʘʣʘʩʷ ʘʚʪʦʤʘʪʠʯʥʦ 

[205]. 

ʉʫʪʴ ʧʨʦʚʝʜʝʥʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʦʣʷʛʘʣʘ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʦʜʥʫ ʮʠʬʨʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʦʢʨʝʤʦ ʫ 12 ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘ 



91 
 

  

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ çʮʚʽʪʽʥʥʷè ʚʦʜʠ (ʍʉʂ, ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, 

ʢʦʣʴʦʨʦʚʽʩʪʴ, ʘʤʦʥʽʡ, ʬʦʩʬʘʪ-ʽʦʥ). ʄʝʪʦʜʠʢʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʚʢʣʶʯʘʣʘ ʪʘʢʽ ʝʪʘʧʠ: ʨʦʟʨʘʭʫʥʦʢ ʙʝʟʨʦʟʤʽʨʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʥʘʯʫʱʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʟʛʦʨʪʢʘ ʚʩʽʭ ʟʤʽʥʥʠʭ ʚ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʜʽʡʩʥʶʚʘʚʩʷ ʝʢʩʧʝʨʪʥʠʤ ʰʣʷʭʦʤ ʟʘ ʤʝʪʦʜʦʤ 

ʽʻʨʘʨʭʽʡ ʊ. ʉʘʘʪʽ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʝʢʩʧʝʨʪʠ ʚʽʜʧʦʚʽʜʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʧʦʧʘʨʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ ʤʽʞ ʩʦʙʦʶ ʦʙ'ʻʢʪʽʚ. ɼʣʷ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 3-ʙʘʣʴʥʘ ʰʢʘʣʘ ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫʱʦʩʪʽ. 

ʗʢʱʦ ʦʟʥʘʢʠ ʚʚʘʞʘʣʠʩʷ ʨʽʚʥʦʟʥʘʯʥʠʤʠ, ʾʭ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʨʽʚʥʷʥʥʷ ʜʦʨʽʚʥʶʚʘʣʠ ç1è, 

ʷʢʱʦ ʦʟʥʘʢʘ xi ʦʮʽʥʶʚʘʣʘʩʷ ʝʢʩʧʝʨʪʘʤʠ ʷʢ ʟʥʘʯʥʽʰʘ, ʥʽʞ ʦʟʥʘʢʘ xj, ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʨʠʩʚʦʶʚʘʣʦʩʷ ʟʥʘʯʝʥʥʷ kij = 2. ʗʢʱʦ xi ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʟʥʘʯʥʦ ʟʥʘʯʥʽʰʠʡ, ʥʽʞ xj, 

ʢʦʝʬʽʮʽʻʥʪ ʚʚʘʞʘʚʩʷ ʨʽʚʥʠʤ kij = 3. ʇʦʨʽʚʥʶʚʘʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʚʠʷʚʣʷʣʠʩʷ ʤʝʥʰ 

ʟʥʘʯʫʱʠʤʠ, ʦʪʨʠʤʫʚʘʣʠ ʟʚʦʨʦʪʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʚʽʜʧʦʚʽʜʥʦ, kji = 1/2 = 0,5 

ʘʙʦ kji = 1/3 = 0,33). ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʥʦʩʠʣʠʩʷ ʚ ʦʮʽʥʦʯʥʫ ʪʘʙʣʠʮʶ ʧʦ 

ʨʷʜʢʘʭ. ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʾ ʪʘʙʣʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MathCad_14 portable 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ ʊ. ʉʘʘʪʽ ʧʨʦʚʦʜʠʣʠ ʧʦʜʘʣʴʰʽ ʨʦʟʨʘʭʫʥʢʠ [205]. 

ɯʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                                           ɯʇ = Ɇ di wi                                                      (2.1) 

ʜʝ ɯʇ ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ; 

     Ɇ ï ʟʥʘʢ ʩʫʤʠ;  

    wi - ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ; 

    di ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʝʢʚʽʚʘʣʝʥʪ. 

 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʅʘʮʽʦʥʘʣʴʥʽ ʜʦʧʦʚʽʜʽ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ (2005 ʨ., 2009-2016 ʨʨ.) [428], ʤʘʪʝʨʽʘʣʠ çʋʅɻʎ ʄʆɿʋè 

ʟʘ 1992-1994 ʨʨ. ʧʨʦ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʋʢʨʘʾʥʽ, ʧʦʣʦʞʝʥʥʷ ʈʝʛʣʘʤʝʥʪʫ ʟ 

ʫʧʨʘʚʣʽʥʥʷ  ʚʽʜʭʦʜʘʤʠ ʃʠʪʚʠ [429], ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ 91/271/ɭɽʉ ʚʽʜ 21.05.1991 ʨ. 

ʱʦʜʦ ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ [430]. ʋ ʨʦʙʦʪʽ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʘʩʠʚ ʜʘʥʠʭ 
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ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ çɼʥʽʧʨʦʚʩʴʢʝ ʙʘʩʝʡʥʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚè (2015-2017 ʨʨ.) [431].  

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ 

ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʽʟ ʨʦʟʨʘʭʫʥʢʦʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘ ʜʚʦʤʘ 

ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ (ʤʽʞ ʛʨʫʧʘʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʙʫʣʠ ʧʨʠʡʥʷʪʽ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʛʨʫʧʘʭ) ʤʝʪʦʜʦʤ ʽʻʨʘʨʭʽʡ ʊ. ʉʘʘʪʽ. ʋ 

ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʪʝʨʽʘʣʠ ʟ ʷʢʦʩʪʽ ʚʦʜ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʥʽʧʨʦʚʩʴʢʫ ʚʦʜʫ: ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ 

(ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè), ɼʥʽʧʨʦʚʩʴʢʦʛʦ (ʂʘʡʜʘʢʩʴʢʦʾ ʥʘʩʦʩʥʦ-ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ 

ʩʪʘʥʮʽʾ (ʂʅʌʉ) ʪʘ ʃʦʤʽʚʩʴʢʦʾ ʥʘʩʦʩʥʦ-ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ ʩʪʘʥʮʽʾ (ʃʅʌʉ) 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè, ʙʣʦʢʠ ˉ 1 ʪʘ 2 ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè  ʤ. ɿʘʧʦʨʽʞʞʷ) 

ʚʦʜʦʩʭʦʚʠʱ, ʘ ʪʘʢʦʞ ʟ̔ ʚʩʝʩʝʟʦʥʥʦʛʦ ʂʘʭʦʚʩʴʢʦʛʦ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʈ-9 

ʜʦʚʞʠʥʦʶ129,7 ʢʤ (ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʮʝʭʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ɿʘʭʽʜʥʦʛʦ ʛʨʫʧʦʚʦʛʦ 

ʚʦʜʦʚʦʜʫ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ) ʪʘ ʧʽʩʣʷ  ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʧʦ ʩʪʘʣʴʥʦʤʫ ɿʘʭʽʜʥʦʤʫ ʛʨʫʧʦʚʦʤʫ ʚʦʜʦʚʦʜʫ ʜʽʘʤʝʪʨʦʤ 1200 ʤʤ ʪʘ 

ʜʦʚʞʠʥʦʶ 175 ʢʤ  (ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè). ɺʩʴʦʛʦ ʫ ʚʦʜʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

25 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʢʦʣʴʦʨʦʚʽʩʪʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, 

ʟʘʣʽʟʦ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʤʘʨʛʘʥʝʮʴ, ʤʽʜʴ, ʧʦʣʽʬʦʩʬʘʪʠ, ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʠ, ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ, ʮʠʥʢ, ʧʦʚʝʨʭʥʝʚʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʘʣʶʤʽʥʽʡ, ʘʤʽʘʢ, 

ʥʽʪʨʘʪʠ, ʥʽʪʨʠʪʠ, ʨʪʫʪʴ, ʩʚʠʥʝʮʴ, ʬʪʦʨʠʜʠ, ʥʽʢʝʣʴ, ʭʨʦʤ ʟʘʛʘʣʴʥʠʡ, ʢʨʝʤʥʽʡ, 

ʭʣʦʨʦʬʦʨʤ) ʽ 2 ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ (Ŭ-ʘʢʪʠʚʥʽʩʪʴ ʽ ɓ-ʘʢʪʠʚʥʽʩʪʴ).  ʈʦʟʛʣʷʥʫʪʦ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 468 ʧʨʦʙ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ 7-ʤʠ ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ 6-ʪʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 3-ʭ ʨʦʢʽʚ (2015-2017 ʨʨ.).  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ 

(ʄ), ʾʭ ʧʦʭʠʙʦʢ (m) ʪʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʽʟʥʠʮʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪôʶʜʝʥʪʘ (ʨ). ʉʪʘʪʠʩʪʠʯʥʘ 

ʪʘ ʛʨʘʬʽʯʥʘ ʦʙʨʦʙʢʠ  ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 

10.0 portable. 
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ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʪʨʘʜʠʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ: 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ, ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè, ʜʚʦʭ 

ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ ʃʦʤʽʚʩʴʢʦʾ ʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè, ʪʨʴʦʭ ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ 

ʂʘʡʜʘʢʩʴʢʦʾ ʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè, ʪʨʴʦʭ ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ ʙʣʦʢʫ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜ ˉ 1 ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè (ʤ. ɿʘʧʦʨʽʞʞʷ), ʙʣʦʢʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 2 

ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè (ʤ. ɿʘʧʦʨʽʞʞʷ). ʈʦʟʛʣʷʥʫʪʦ ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ 

ʪʘ ʧʠʪʥʠʭ ʚʦʜ 6-ʪʠ ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ 5-ʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ (2015-

2017 ʨʨ., 396 ʧʨʦʙ), ɼʥʽʧʨʦʚʩʴʢʦʾ, ɼʝʩʥʷʥʩʴʢʦʾ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʤʽʩʪʘ ʂʠʻʚʘ, 

ʇʨɸʊ çɸʢʮʽʦʥʝʨʥʘ ʢʦʤʧʘʥʽʷ çʂʀɰɺɺʆɼʆʂɸʅɸʃè (2000-2016 ʨʨ., 108 ʧʨʦʙ). 

ʂʽʣʴʢʽʩʪʴ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ  

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʧʨʦʪʷʛʦʤ 2015-2017 ʨʨ. ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʢʦʣʠʚʘʣʘʩ ̫ʚʽʜ 13 ʜʦ 79.  

ʅʘ ʧʽʜʩʪʘʚʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʯʝʨʚʝʥʴ 2014 ʨ. ï ʪʨʘʚʝʥʴ 2015 ʨ.) 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʊʆɺ çɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʜʦ 

ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ  ʦʭʦʨʦʥʠ ʚʦʜʦʟʘʙʦʨʫ. ʇʨʦʚʝʜʝʥʽ ʥʘʪʫʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ: 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʙʽʣʷ ʙʝʨʝʛʦʚʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ I ʧʽʜʡʦʤʫ (ɹʅʉ-1 ʪʘ 

ɹʅʉ-2) ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè (ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʦʨʫ ï ʨ. ɼʥʽʧʨʦ ʚʠʱʝ 

ʛʨʝʙʣʽ ɼʇ çɼʅɯʇʈʆɻɽʉè); ʧʠʪʥʦʾ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ 

ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè; ʧʠʪʥʦʾ ʟ ʢʨʘʥʫ ʩʧʦʞʠʚʘʯʽʚ ʢʦʤʙʽʥʘʪʫ ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè. 

 ʇʨʦʙʠ ʚʦʜʠ ʟ 6 ʪʦʯʦʢ ʱʦʤʽʩʷʯʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 12 ʤʽʩʷʮʽʚ ï ʟ ʯʝʨʚʥʷ 2014 ʨ. ʧʦ 

ʪʨʘʚʝʥʴ 2015 ʨ. ʟʘ 52 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 8 ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

(ʚʩʴʦʛʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 48 ʧʨʦʙ ʨʽʯʢʦʚʦʾ ʪʘ 24 ʧʨʦʙʠ ʧʠʪʥʦʾ ʚʦʜʠ). ɺʽʜʙʽʨ ʧʨʦʙ ʚʦʜʠ 

ʚʦʜʦʡʤʠ ʪʘ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʨʦʚʦʜʠʚʩʷ ʱʦʤʽʩʷʯʥʦ (ʨʽʯʢʦʚʦʾ ï ʟ 01.06.2014 ʨ. ʜʦ 

01.06.2015 ʨ., ʧʠʪʥʦʾ ï ʟ 01.06.2014 ʨ. ʜʦ 01.03.2015 ʨ.) ʫ ʰʝʩʪʠ ʪʦʯʢʘʭ, ʘ ʩʘʤʝ: 1 ï 

ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʚʦʜʦʟʘʙʦʨʫ ï ʟʘ 250 ʤ ʚʛʦʨʫ ʟʘ ʪʝʯʽʻʶ (ʨʘʡʦʥ ʙʝʨʝʛʦʚʦʾ ʅʉ-2, 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʙʝʨʝʛʘ ï 30 ʤ, ʚ ʟʦʥʽ ʧʝʨʰʦʛʦ ʧʦʷʩʫ ɿʉʆ ʚʦʜʦʟʘʙʦʨʫ); 2 ï ʥʠʞʥʷ ʯʘʩʪʠʥʘ 

ʚʦʜʦʟʘʙʦʨʫ ï ʟʘ 250 ʤ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ (ʨʘʡʦʥ ʙʝʨʝʛʦʚʦʾ ʅʉ-1, ʚʽʜʩʪʘʥʴ ʚʽʜ ʙʝʨʝʛʘ ï 

30 ʤ, ʚ ʟʦʥʽ ʧʝʨʰʦʛʦ ʧʦʷʩʫ ɿʉʆ ʚʦʜʦʟʘʙʦʨʫ); 3 ï ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʚʦʜʦʟʘʙʦʨʫ (ʨʘʡʦʥ 
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ʤʽʞ ʙʝʨʝʛʦʚʠʤʠ ʅʉ-1 ʪʘ ʅʉ-2, ʚʽʜʩʪʘʥʴ ʚʽʜ ʙʝʨʝʛʘ ï 50 ʤ); 4 ï ʚʦʜʘ ʜʦ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ; 5 ï ʚʦʜʘ ʧʽʩʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ; 6 ï 

ʚʦʜʘ ʟ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʘ (ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ 

ʢʦʨʧʫʩ). ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʚ ʤʽʩʮʽ 

ʚʦʜʦʟʘʙʦʨʫ ʪʘ ʧʠʪʥʦʾ ʧʽʩʣʷ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ɺɸʊ ɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè ʟʘ ʪʨʠ ʨʦʢʠ 

(2011-2013 ʨʨ.), ʚʠʢʦʥʘʥʽ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ɼɿ çɿʘʧʦʨʽʟʴʢʘ ʨʘʡʦʥʥʘ ʩʘʥʝʧʽʜʩʪʘʥʮʽʷ ʤ. ɿʘʧʦʨʽʞʞʷè.  

ʅʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʜʠʩʝʨʪʘʮʽʾ ʥʘʜʘʥʦ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʥʦʚʠʤ ʧʽʜʭʦʜʘʤ 

ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ. ɿʦʢʨʝʤʘ, ʙʘʨʦʤʝʤʙʨʘʥʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʩʦʣʦʥʫʚʘʪʦʾ ʚʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʦʩʣʽʜʥʦ-

ʧʨʦʤʠʩʣʦʚʽʡ ʣʽʥʽʾ ɸʣʯʝʚʩʴʢʦʛʦ ʚʦʜʦʦʯʠʩʥʦʛʦ ʟʘʚʦʜʫ ʧʦʪʫʞʥʽʩʪʶ 100 ʤ3/ʛʦʜ ʫ 2007-

2010 ʨʨ. ɿʘʩʪʦʩʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʘʤʝʨʠʢʘʥʩʴʢʫ ʪʝʭʥʦʣʦʛʽʶ ʬʽʨʤʠ 

GE-OSMONICS, ʱʦ ʙʫʣʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʟʘʚʜʷʢʠ ʧʦʩʠʣʝʥʥʶ ʧʦʧʝʨʝʜʥʴʦʾ ʦʯʠʩʪʢʠ 

ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʪʘ ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʥʝʨʘʣʽʟʦʚʘʥʫ ʚʦʜʫ ɯʩʘʢʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ʨ. ɹʽʣʽʡ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʠʤ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ. ʅʘʧʨʠʢʣʘʜ, ʫʧʨʦʜʦʚʞ  

2000-2008 ʨʨ. ɿʄʏ ʩʪʘʥʦʚʠʣʦ ʚʽʜ 7 ʜʦ 21500 ʂʋʆ/ʤʣ, ʽʥʜʝʢʩ ɽ.ʩʦli ï ʚʽʜ 0 ʜʦ 

240000 ʂʋʆ/ʣ, ʽʥʜʝʢʩ ʝʥʪʝʨʦʢʦʢʽʚ ï ʚʽʜ 50 ʜʦ 240 ʂʋʆ/ʣ, ʯʠʩʣʦ ʢʦʣʽʬʘʛʽʚ ï ʚʽʜ 0 ʜʦ 

7500 ɹʋʆ/ʣ. ʇʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ɯʩʘʢʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʽʜ 

ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʚʠʟʥʘʯʘʣʦʩʷ ʟʘ ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ (1094-1300 ʤʛ/ʣ), ʩʫʣʴʬʘʪʘʤʠ 

(513-543 ʤʛ/ʣ), ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ (8,2-8,8 ʤʤʦʣʴ/ʣ). ʇʝʨʽʦʜʠʯʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʩʚʠʥʮʶ (ʜʦ 0,2 ʤʛ/ʣ), ʥʽʢʝʣʶ (ʜʦ 0,1 ʤʛ/ʣ). ɺʤʽʩʪ 

ʧʝʨʤʘʥʛʘʥʘʪʥʦʾ ʦʢʠʩʥʶʚʘʥʦʩʪʽ (ʄÑm) ʫ ʚʦʜʽ ʚʦʜʦʩʭʦʚʠʱʘ ʚʠʷʚʣʷʚʩʷ ʥʘ ʨʽʚʥʽ: ʚʽʜ 

4,9Ñ1,2 ʤʛ/ʣ ʜʦ 5,4Ñ1,7 ʤʛ/ʣ (ʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ), 5,0Ñ0,9 ʤʛ/ʣ (ʚʦʩʝʥʠ), 

3,5Ñ0,5 ʤʛ/ʣ (ʚʟʠʤʢʫ). ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ ʃʫʛʘʥʩʴʢʦʾ ʪʘ 

ɸʣʯʝʚʩʴʢʦʾ ʦʙʣʉɽʉ ʜʦʩʣʽʜʞʝʥʦ 116 ʧʨʦʙ ʚʦʜʠ, ʚ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ 60 ʧʦʢʘʟʥʠʢʽʚ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ, ʦʯʠʱʝʥʦʾ ʥʘ ʝʪʘʧʘʭ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ (ʚʩʴʦʛʦ 248 ʧʨʦʙ) ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  
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ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ  ʧʨʦʚʦʜʠʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʤʘʣʠ 

ʟʘ ʤʝʪʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʧʫʩʪʠʤʽ ʜʦʟʠ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʘʛʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ, ʟ ʭʣʦʨʥʠʤ ʚʘʧʥʦʤ ʪʘ ʬʣʦʢʫʣʷʥʪʘʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʚʽʪʯʠʟʥʷʥʽ ʨʝʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʪʨʴʦʭ ʤʘʨʦʢ (çɸʢʚʘʪʦʥ-10è, çɸʢʚʘʪʦʥ-

7è, çɺʘʣʝʫʩè). çɸʢʚʘʪʦʥ-10è ʚʠʨʦʙʥʠʮʪʚʘ ʅʊʎ çʋʢʨʚʦʜʙʝʟʧʝʢʘè (ʊʋ ʋ 25274537-

002:98) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʇɻʄɻ-ɻʍ, ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʟ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ 

ʛʝʢʩʘʤʝʪʠʣʝʥʜʽʘʤʽʥʫ ʫ ʩʫʭʦʤʫ ʟʘʣʠʰʢʫ ʤʝʥʰʝ ʷʢ 0,32 %. çɸʢʚʘʪʦʥ-7è ʚʠʨʦʙʥʠʮʪʚʘ 

ʅʊʎ çʋʢʨʚʦʜʙʝʟʧʝʢʘè (ʊʋ ʋ 25274537-001:98) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʇɻʄɻ-ʌ, ʚʦʜʥʠʡ 

ʨʦʟʯʠʥ ʟ̔ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʛʝʢʩʘʤʝʪʠʣʝʥʜʽʘʤʽʥʫ ʫ ʩʫʭʦʤʫ ʟʘʣʠʰʢʫ ʤʝʥʰʝ ʷʢ 0,32 %. 

çɺʘʣʝʫʩè ʚʠʨʦʙʥʠʮʪʚʘ ɿɸʊ çʋʢʨʘʾʥʩʴʢʽ ʝʢʦʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾè (ʊʋ ʋ 24.1-

31826657.002-2002) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʣʽʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʽʜʠʥ-

ʛʽʜʨʦʭʣʦʨʠʜ+ʬʦʩʬʘʪ (ʇɻʄɻ-ɻʍ+ʌ), ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʟ̔ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʤʦʥʦʤʝʨʘ  

25 %.  

ʗʢʽʩʪʴ ʧʨʠʨʦʜʥʦʾ ʪʘ ʦʙʨʦʙʣʝʥʦʾ ʚʦʜʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʇʆ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ), ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʛʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ (ʟʘʛʘʣʴʥʝ 

ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʧʨʠ 22 ʪʘ 37ʦʉ, ʢʦʣʽ-ʽʥʜʝʢʩ, ʽʥʜʝʢʩ ʢʦʣʽʬʘʛʽʚ). ɺʤʽʩʪ ʫ ʚʦʜʽ ʇɻʄɻ 

ʚʠʟʥʘʯʘʣʠ ʟ ʝʦʟʠʥʦʤ ʟʘ ʬʦʪʦʤʝʪʨʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ (ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʤʝʪʨʦʣʦʛʽʯʥʫ 

ʘʪʝʩʪʘʮʽʶ ʋʢʨʎʉʄ ɼʝʨʞʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾʥʠ ʚʽʜ 30.12.1998 ʨ. ˉ 081/36-17-98).  

ɺʩʴʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʤʘʡʞʝ 140 ʧʨʦʙ.  

 ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʦʣʝʡ ʇɻʄɻ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʡʧʦʰʠʨʝʥʽʰʦʛʦ ʢʦʘʛʫʣʷʥʪʫ ï ʩʫʣʴʬʘʪʫ 

ʘʣʶʤʽʥʽʶ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʇʦʣʦʛʩʴʢʠʤ ɺɸʊ çʍʽʤʟʘʚʦʜ ʂʦʘʛʫʣʷʥʪè (ɻʆʉʊ 12966-85). 

ɿʘʟʥʘʯʝʥʠʡ ʨʝʘʛʝʥʪ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ 17 % ʦʩʥʦʚʥʦʾ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ï Al 2O3. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʨʦʙʦʯʠʭ ʨʦʟʯʠʥʽʚ: ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ ï 20 ʛ/ʣ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʙʝʟʚʦʜʥʠʡ Al2O3, ʩʦʣʝʡ ʇɻʄɻ ï 1 ʤʛ/ʣ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʥʘ ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠ ʧʨʦʚʘʜʠʣʠ ʥʘ ʚʦʜʽ ʨ. ɼʝʩʥʘ, ʚʽʜʽʙʨʘʥʽʡ ʫ ʤʽʩʮʽ ʚʦʜʦʟʘʙʦʨʫ ɼʝʩʥʷʥʩʴʢʦʾ 
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ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʤʽʩʪʘ  ʂʠʻʚʘ. ʈʽʯʢʦʚʘ ʚʦʜʘ ʫʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 

ʨʽʟʥʽ ʩʝʟʦʥʠ ʨʦʢʫ ʤʘʣʘ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʽ ʚʽʜʨʽʟʥʷʣʘʩʷ ʣʠʰʝ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʨʛʘʥʽʯʥʫ ʩʢʣʘʜʦʚʫ ʚʦʜʠ (ʢʦʣʴʦʨʦʚʽʩʪʴ, ʇʆ, 

ɹʉʂ5, ʍʉʂ). ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʢʦʣʠʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ: ʥʘʡʙʽʣʴʰʠʤ ʙʫʚ 

ʚʣʽʪʢʫ ʪʘ ʚʦʩʝʥʠ, ʥʘʡʤʝʥʰʠʤ ï ʚʟʠʤʢʫ. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 

ʫ ʥʠʟʢʫ ʢʦʥʽʯʥʠʭ ʢʦʣʙ ʤʽʩʪʢʽʩʪʶ 3 ʜʤ3 ʚʤʽʱʫʚʘʣʠ ʧʦ 3 ʜʤ3 ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʦʜʠ, 

ʧʽʧʝʪʢʦʶ ʚʥʦʩʠʣʠ 1,5; 3,0; 4,5; 6,0; 9,0; 12,0; 15,0; 18,0 ʩʤ3 ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʝʘʛʝʥʪʫ ʟ ʤʘʩʦʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 1 ʤʛ/ʩʤ3, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʩʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5; 

1,0; 1,5; 2,0; 3,0; 4,0; 5,0; 6,0 ʤʛ/ʣ ʩʦʣʝʡ ʇɻʄɻ ʫ ʧʨʦʙʽ. ɿʘ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʧʨʦʚʘʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʭʣʦʨʥʠʤ ʚʘʧʥʦʤ. ʊʨʠʚʘʣʽʩʪʴ ʢʦʥʪʘʢʪʫ ʨʝʘʛʝʥʪʫ ʟ ʚʦʜʦʶ 

ʩʢʣʘʜʘʣʘ 15, 30, 60 ʭʚ. ʪʘ 3 ʛʦʜ. ɿʥʝʟʘʨʘʞʫʚʘʣʴʥʫ ʜʽʶ ʩʦʣʝʡ ʧʝʨʝʨʠʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ï ʘʥʽʦʥʥʦʛʦ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʄʘʛʥʘʬʣʦʢ 

LT27. ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ʫ ʧʨʦʙʽ ʩʢʣʘʜʘʣʘ ʧʦʣʦʚʠʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʦʣʝʡ ʇɻʄɻ, ʷʢʫ ʚʥʦʩʠʣʠ. ʋ ʜʦʩʣʽʜʘʭ ʟ̔ ʭʣʦʨʥʠʤ ʚʘʧʥʦʤ ʧʨʦʮʝʩ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʟʫʧʠʥʷʣʠ ʜʦʜʘʚʘʥʥʷʤ ʨʦʟʯʠʥʫ ʪʽʦʩʫʣʴʬʘʪʫ ʥʘʪʨʽʶ. ʅʘʜʘʣʽ ʜʦʩʣʽʜʞʫʚʘʥʫ ʚʦʜʫ 

ʚʽʜʩʪʦʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 3-ʦʭ ʛʦʜʠʥ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʠʨʘʣʠ ʚʝʨʭʥʽʡ ʰʘʨ ʚʦʜʠ ʽ 

ʚʠʟʥʘʯʘʣʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʥʘ ʤʦʜʝʣʴʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ 

ʚʽʜʪʚʦʨʶʚʘʣʘ ʪʝʭʥʦʣʦʛʽʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ. ɸ ʩʘʤʝ: 

çʧʨʠʨʦʜʥʘ ʚʦʜʘ (ʨ. ɼʝʩʥʘ) ï ʢʦʘʛʫʣʷʥʪ+ʬʣʦʢʫʣʷʥʪ ï ʚʽʜʩʪʦʶʚʘʥʥʷ 3 ʛʦʜ ï 

ʬʽʣʴʪʨʫʚʘʥʥʷ ʯʝʨʝʟ ʧʽʱʘʥʠʡ ʬʽʣʴʪʨ ï ʦʯʠʱʝʥʘ ʧʠʪʥʘ ʚʦʜʘè. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 3 ʣ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʦʜʠ ʦʙʨʦʙʣʷʣʠ ʢʦʘʛʫʣʷʥʪʦʤ, ʧʝʨʝʤʽʰʫʚʘʣʠ ʽ ʯʝʨʝʟ 

3 ʭʚʠʣʠʥʠ ʜʦʙʘʚʣʷʣʠ ʬʣʦʢʫʣʷʥʪ, ʧʝʨʝʤʽʰʫʚʘʣʠ, ʚʽʜʩʪʦʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 3 ʛʦʜʠʥ, 

ʩʠʬʦʥʦʤ ʚʽʜʙʠʨʘʣʠ ʚʽʜʩʪʦʷʥʫ ʚʦʜʫ ʽ ʬʽʣʴʪʨʫʚʘʣʠ ʯʝʨʝʟ ʧʽʱʘʥʠʡ ʬʽʣʴʪʨ, ʷʢʠʤ 

ʩʣʫʛʫʚʘʣʘ ʩʢʣʷʥʘ ʢʦʣʦʥʢʘ (d=27 ʤʤ, h=40 ʩʤ) ʽʟ ʚʧʘʷʥʦʶ ʚ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʩʢʣʷʥʦʶ 

ʧʣʘʩʪʠʥʢʦʶ ʟ ʦʪʚʦʨʘʤʠ, ʟʘʧʦʚʥʝʥʘ ʛʨʘʥʽʪʥʦʶ ʢʨʠʭʪʦʶ (d=3-5 ʤʤ, h=1,0-1,5 ʩʤ) ʪʘ 

ʢʚʘʨʮʝʚʠʤ ʧʽʩʢʦʤ (d=0,5ï1,5 ʤʤ, h=16 ʩʤ). ʌʽʣʴʪʨʫʚʘʣʠ ʚʦʜʫ ʟʚʝʨʭʫ ʚʥʠʟ ʽʟ 

ʰʚʠʜʢʽʩʪʶ 8-10 ʩʤ/ʭʚ. ʌʽʣʴʪʨ ʧʨʦʤʠʚʘʣʠ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʟʥʠʟʫ 

ʜʦʛʦʨʠ.  
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ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʬʣʦʢʫʣʶʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʝʘʛʝʥʪʽʚ, ʦʢʨʽʤ 

ʩʦʣʝʡ ʇɻʄɻ (ɻʍ, ʌ, ɻʍ+ʌ) ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʦʞ ʟʘʨʫʙʽʞʥʽ ʬʣʦʢʫʣʷʥʪʠ ʪʘʢʠʭ 

ʤʘʨʦʢ: ʄʘʛʥʘʬʣʦʢ LT27, Floguat DB 45SSH, Floguat FL 45 C. ʄʘʛʥʘʬʣʦʢ LT27 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʬʽʨʤʦʶ çʉiba Specialtyè (ʌʈɻ) ʪʘ ʻ ʘʥʽʦʥʥʠʤ ʧʦʣʽʘʢʨʠʣʘʤʽʜʦʤ ʟ̔ 

ʚʠʩʦʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʪʚʝʨʜʠʡ (ʛʨʘʥʫʣʷʪ), ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʙʝʟ ʟʘʧʘʭʫ, 

ʚʤʽʩʪ ʘʢʨʠʣʘʤʽʜʫ ï ʤʝʥʰʝ ʷʢ 0,025 %. Floguat DB 45SSH ʪʘ FL 45 C ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʢʦʤʧʘʥʽʻʶ çSNF S.A. FLOERGERè (ʌʨʘʥʮʽʷ), ʟʘ ʭʽʤʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʽʦʥʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʢʣʘʩʫ ʧʦʣʽʜʠʤʝʪʠʣʜʽʘʣʽʣʘʤʦʥʽʶ 

ʭʣʦʨʠʜ (ʇʦʣʽɼɸɼʄɸʍ). Floguat DB 45SSH ï ʙʽʣʠʡ ʧʦʨʦʰʦʢ ʟ ʩʝʨʝʜʥʴʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ (ʚʽʜ 3 ʜʦ 10 ʤʣʥ  ʫ.ʦ.), ʚʤʽʩʪ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ï 88 %. Floguat 

FL 45 C (ʛʝʣʴ) ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ (ʚʽʜ 10 ʜʦ 

1 ʤʣʥ ʫ.ʦ.), ʚʤʽʩʪ ʘʢʪʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ï 40 %. ʈʝʘʛʝʥʪʠ ʇʦʣʽɼɸɼʄɸʍ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʢʘʪʽʦʥʥʠʤ ʟʘʨʷʜʦʤ ʧʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʽʡ ʤʦʣʝʢʫʣʷʨʥʽʡ 

ʤʘʩʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʢʦʘʛʫʣʷʥʪʽʚ ʧʽʜ ʯʘʩ ʦʯʠʱʝʥʥʷ ʚʦʜʠ. 

ɿʘʣʠʰʢʦʚʠʡ ʤʦʥʦʤʝʨ ï ʥʝ ʙʽʣʴʰʝ ʷʢ 0,1 %. ɼʦʟʠ ʬʣʦʢʫʣʷʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʫ ʜʦʩʣʽʜʘʭ, ʙʫʣʠ ʚʠʙʨʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʧʨʘʢʪʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʠʭ ʨʝʘʛʝʥʪʽʚ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ.  

ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: ʫ ʥʠʟʢʫ  ʢʦʥʽʯʥʠʭ ʢʦʣʙ ʤʽʩʪʢʽʩʪʶ 3 ʜʤ3 

ʚʥʦʩʠʣʠ ʧʦ 3 ʜʤ3 ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʦʙʨʦʙʣʷʣʠ ʨʦʟʨʘʭʦʚʘʥʠʤ ʦʙ'ʻʤʦʤ 

ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʣʦʢʫʣʷʥʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʩʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5; 1,0; 2,0; 

3,0 ʤʛ/ʣ ʨʝʘʛʝʥʪʫ ʫ ʧʨʦʙʽ, ʧʝʨʝʤʽʰʫʚʘʣʠ, ʚʽʜʩʪʦʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 3-ʭ ʛʦʜʠʥ (ʯʘʩ 

ʟʥʘʭʦʜʞʝʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʨʝʘʛʝʥʪʘʤʠ ʚʦʜʠ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʷʭ). ɿʘ ʮʝʡ ʯʘʩ ʚʽʜʙʫʚʘʣʘʩʷ ʨʝʘʢʮʽʷ ʚʟʘʻʤʦʜʽʾ ʨʝʘʛʝʥʪʽʚ ʟ̔ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ 

ʚʦʜʠ ʪʘ ʾʭ ʩʝʜʠʤʝʥʪʘʮʽʷ ʚ ʦʩʘʜ. ʇʽʩʣʷ ʯʦʛʦ ʚʽʜʙʠʨʘʣʠ ʚʝʨʭʥʽʡ ʰʘʨ ʦʙʨʦʙʣʝʥʦʾ ʚʦʜʠ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʪʨʦʣʝʤ ʙʫʣʘ ʚʽʜʩʪʦʷʥʘ ʧʨʦʪʷʛʦʤ 3-ʭ ʛʦʜʠʥ 

ʨʽʯʢʦʚʘ ʚʦʜʘ ʙʝʟ ʨʝʘʛʝʥʪʽʚ. ɽʢʩʧʝʨʠʤʝʥʪ ʟ̔ ʢʦʞʥʠʤ ʨʝʘʛʝʥʪʦʤ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ.  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʙʫʣʘ ʦʙʨʦʙʣʝʥʘ ʨʝʘʛʝʥʪʦʤ ʥʘ 

ʦʩʥʦʚʽ ʇɻʄɻ, ʥʘ ʪʚʘʨʠʥʘʭ (ʙʽʣʠʭ ʱʫʨʘʭ) ʟ ʚʠʚʯʝʥʥʷʤ ʚʽʜʜʘʣʝʥʠʭ ʝʬʝʢʪʽʚ ʧʨʦʚʝʜʝʥʦ 

ʜʚʽ ʩʝʨʽʾ ʰʝʩʪʠʤʽʩʷʯʥʦʛʦ ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʧʠʪʥʦʶ 

ʚʦʜʦʶ, ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʾʾ ʦʯʠʩʪʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʣʝʡ ʇɻʄɻ 
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(ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ɻʍ+ʌ) ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ (ʩʝʨʽʷ 1) ʪʘ ʢʦʘʛʫʣʷʥʪʽʚ (ʩʝʨʽʷ 2). ɺ ʦʜʥʽʡ 

ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʜʦʩʣʽʜʥʽ ʪʚʘʨʠʥʠ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʜʥʫ ʢʦʥʪʨʦʣʴʥʫ ʪʘ 

ʯʦʪʠʨʠ ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ) ʚʞʠʚʘʣʠ ʧʠʪʥʫ ʚʦʜʫ, ʦʪʨʠʤʘʥʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ 

ʾʭ ʦʯʠʩʪʢʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʢʦʘʛʫʣʷʥʪʫ (ʦʜʥʘ ʜʦʟʘ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ ï 40 ʤʛ/ʣ) ʽ 

ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʫ ʜʦʟʘʭ 10 ʪʘ 15 ʤʛ/ʣ. ɺʽʜʧʦʚʽʜʥʦ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʚʤʽʩʪ ʇɻʄɻ ʙʫʚ 

ʥʘ ʨʽʚʥʽ 1ɻɼʂ ʪʘ 5 ɻɼʂ (0,1 ʤʛ/ʣ ʪʘ 0,5 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ). ʂʦʥʪʨʦʣʴʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ 

ʚʞʠʚʘʣʠ ʜʝʭʣʦʨʦʚʘʥʫ ʚʦʜʦʧʨʦʚʜ̔ʥʫ ʧʠʪʥʫ ʚʦʜʫ. ʋ ʢʦʥʪʨʦʣʴʥʽʡ ʪʘ ʢʦʞʥʽʡ ʟ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʩʪʘʥʦʚʠʣʘ 10 ʦʩʦʙʠʥ.  ʋ ̔ʥʰʽʡ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʧʽʜʜʦʩʣʽʜʥʽ ʪʚʘʨʠʥʠ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʜʥʫ ʢʦʥʪʨʦʣʴʥʫ ʽ ʰʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʪʚʘʨʠʥ) ʚʞʠʚʘʣʠ ʧʠʪʥʫ ʚʦʜʫ, ʦʪʨʠʤʘʥʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʾʭ ʦʯʠʩʪʢʠ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʢʦʘʛʫʣʷʥʪʫ (ʦʜʥʘ ʜʦʟʘ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ ï 60 ʤʛ/ʣ) ʽ ʟʘʟʥʘʯʝʥʠʭ 

ʨʝʘʛʝʥʪʽʚ ʫ ʜʦʟʘʭ 0,5; 1,0; 3,0 ʤʛ/ʣ. ɿʘ ʫʩʽʤʘ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʜʦʟʘʤʠ ʚʤʽʩʪ ʫ ʧʠʪʥʽʡ 

ʢʦʘʛʫʣʷʥʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ɻɼʂ, ʘ ʬʣʦʢʫʣʷʥʪʽʚ ï ʥʝ ʚʠʟʥʘʯʘʚʩʷ ʘʙʦ ʙʫʚ ʥʘ ʨʽʚʥʽ 

ʩʣʜ̔ʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʠʭ çɿʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭè, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʞʝʥʥʶ çEuropen conventhion for the protection of vertedrate animal 

used for experimental and other scientific purposes (1986)è [432, 433]. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʧʠʪʥʦʾ ʚʦʜʠ (ʧʦʰʢʦʜʞʝʥʥʽ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʙʽʦʤʝʤʙʨʘʥ), 

ʦʙʨʦʙʣʝʥʦʾ ʩʦʣʷʤʠ ʇɻʄɻ, ʥʘ ʦʨʛʘʥʽʟʤ ʱʫʨʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʟʘ ʨʽʚʥʝʤ ʤʝʪʘʙʦʣʽʪʽʚ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʇʆʃ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ. ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʣʝʞʘʪʴ ʨʝʘʢʮʽʾ 2-ʪʽʦʙʘʨʙʽʪʫʨʦʚʦʾ ʢʠʩʣʦʪʠ ʟ 

ʚʪʦʨʠʥʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʇʆʃ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʫʪʚʦʨʶʻʪʴʩʷ ʨʝʯʦʚʠʥʘ ʟ 

ʤʘʢʩʠʤʫʤʦʤ ʧʦʛʣʠʥʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ ʟʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 532 ʥʤ [434]. 

ʉʪʘʥ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʠʟʥʘʯʝʥʥʷʤ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʚ ʢʨʦʚʽ. ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ, ʧʨʠʥʮʠʧ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʘʪʘʣʘʟʘ ʨʫʡʥʫʻ ʩʫʙʩʪʨʘʪ ʅ202. ʅʝʟʨʫʡʥʦʚʘʥʘ ʯʘʩʪʠʥʘ ʧʝʨʦʢʩʠʜʫ 

ʚʦʜʥʶ ʧʽʜ ʯʘʩ  ʚʟʘʻʤʦʜʽʾ ʟ ʩʦʣʷʤʠ ʤʦʣʽʙʜʝʥʫ ʘʤʦʥʽʶ ʩʪʚʦʨʶʻ ʩʪʽʡʢʠʡ ʢʦʤʧʣʝʢʩ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʘ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ [435]. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʙʽʦʣʦʛʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʨʝʘʢʪʠʚʫ ʌʦʣʽʥʘ ʟʘ ʤʝʪʦʜʦʤ Lowry [436]. ʇʘʨʘʣʝʣʴʥʦ ʧʨʦʚʦʜʠʣʦʩ ̫ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ [437]. ʌʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʽʣʶʩʪʨʫʻ ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʟʚ'ʷʟʫʚʘʥʥʷ ʢʠʩʥʶ ʛʝʤʦʛʣʦʙʽʥʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʪʨʘʥʩʧʦʨʪʥʫ ʬʫʥʢʮʽʶ ʙʽʣʢʘ. ɺʤʽʩʪ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʚʠʟʥʘʯʘʣʠ ʫʥʽʬʽʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪ-ʥʘʙʦʨʫ ʬʽʨʤʠ Sentinel (ɯʪʘʣʽʷ). ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʩʠʩʪʝʤʫ 

ʢʨʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʫ 

ʢʘʤʝʨʽ ɻʦʨʻʚʘ (ʛ/ʣ). ʇʽʜʨʘʭʫʥʢʠ ʣʝʡʢʦʛʨʘʤ ʟʜʽʡʩʥʶʚʘʣʠ, ʚʨʘʭʦʚʫʶʯʠ 200 ʢʣʽʪʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ çɻʝʤʦʪʝʩʪ-1è. 

ʇʽʜ ʚʧʣʠʚʦʤ ʜʝʷʢʠʭ ʧʦʰʢʦʜʞʫʚʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ (ʽʥʬʝʢʮʽʷ, ʦʧʨʦʤʽʥʝʥʥʷ, 

ʚʧʣʠʚ ʭʽʤʽʯʥʠʭ ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ) ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʟʤʽʥʠ  

ʘʥʪʠʛʝʥʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʯʠ ʧʦʨʫʰʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠʭ 

ʢʣʽʪʠʥ, ʧʦʷʚʠ çʟʘʙʦʨʦʥʝʥʦʛʦè ʢʣʦʥʫ ʢʣʽʪʠʥ, ʧʦʟʙʘʚʣʝʥʦʛʦ ʽʤʫʥʦʣʦʛʽʯʥʦʾ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʚʣʘʩʥʠʭ ʘʥʪʠʛʝʥʽʚ, ʱʦ, ʫ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʘʫʪʦʽʤʫʥʽʪʝʪʫ ʘʙʦ ʘʣʝʨʛʽʟʘʮʽʾ (ʘʫʪʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ) ʦʨʛʘʥʽʟʤʫ. ɿʘ 

ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʘʫʪʦʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʷʢ 

ʧʘʪʦʣʦʛʽʷ, ʘ ʷʢ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʪʨʠʤʢʫ ʘʥʪʠʛʝʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ [438-440]. 

ɸʫʪʦʩʝʥʩʠʙʽʣʽʟʘʮʽʶ ʦʨʛʘʥʽʟʤʫ ʚʠʟʥʘʯʘʣʠ ʚ ʨʝʘʢʮʽʾ ʜʝʛʨʘʥʫʣʷʮʽʾ ʪʫʯʥʠʭ ʢʣʽʪʠʥ 

ʧʨʠ ʜʽʾ ʢʦʤʧʣʝʢʩʫ Ig ɽ-ʘʥʪʠʪʽʣʦ ʪʘ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʣʝʨʛʝʥʫ/ʘʥʪʠʛʝʥʫ 

(ʛʦʤʦʛʝʥʘʪ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ). 

ʆʪʨʠʤʘʥʽ ʫ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʜʘʥʽ ʧʽʜʜʘʚʘʣʠʣʠ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʦʙʨʦʙʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ t-ʢʨʠʪʝʨʽʡ ʉʪôʶʜʝʥʪʘ. ʈʽʟʥʠʮʶ ʤʽʞ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ ʟʘ ʟʥʘʯʝʥʥʷ 

ʨ<0,05 [205].ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʟʘ 

ʧʨʦʛʨʘʤʦʶ Excel.  

ʅʘʜʘʥʦ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʘʛʝʥʪʽʚ 

ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʫ ʥʘʪʫʨʥʠʭ ʫʤʦʚʘʭ  ╖  ʥʘ ʪʨʴʦʭ ʙʣʦʢʘʭ ʦʯʠʱʝʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʂʇ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ çɺʠʨʦʙʥʠʯʝ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè (2011-2013 ʨʨ. ʪʘ 2016-

2018 ʨʨ.) ʪʘ ʩʪʘʥʮʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʂʇ çɾʠʪʦʤʠʨʚʦʜʦʢʘʥʘʣè (24 ʧʨʦʙʠ). 
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ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʨʦʟʛʣʷʥʫʪʦ ʤʘʪʝʨʽʘʣʠ: ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ 

ʋʢʨʘʾʥʠ ʟʘ 1992-1994 ʨʨ. ʪʘ  2000-2016 ʨʨ. ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; ʉɺʂʇ çʂʀɰɺɺʆɼʌʆʅɼè ʱʦʜʦ ʷʢʦʩʪʽ 

ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ ʙʶʚʝʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ʫ 2017 ʨ. (ʜʦʩʣʽʜʞʝʥʦ ʤʘʡʞʝ 20 ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʦʜʽ 140 ʙʶʚʝʪʽʚ ʚʩʽʭ ʨʘʡʦʥʽʚ ʤʽʩʪʘ ʂʠʻʚʘ); ʚʦʜʦʢʘʥʘʣʽʚ ʟ 20-

ʪʠ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ɸʈ ʂʨʠʤ ʪʘ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʚʦʜʠ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ (413 ʚʦʜʦʧʨʦʚʦʜʽʚ). ʆʮʽʥʠʣʠ ʩʪʫʧʽʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷʤ ʧʨʠʚʽʟʥʠʭ ʚʦʜ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʘʩʧʝʢʪʽ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʜʘʥʠʭ çʅʘʮʽʦʥʘʣʴʥʠʭ ʜʦʧʦʚʽʜʝʡ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽè (2005-2016 ʨʨ.).  

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʝʥʦ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʽʩʪʴ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ: ʟ ʙʶʚʝʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ï ʫ 2013 ʨ. (ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ: ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʘʤʦʥʽʡ, ʥʽʪʨʠʪʠ, 

ʥʽʪʨʘʪʠ, ʇʆ) ʫ ʆʙʦʣʦʥʩʴʢʦʤʫ (16 ʙʶʚʝʪʽʚ), ʇʝʯʝʨʩʴʢʦʤʫ (8 ʙʶʚʝʪʽʚ), 

ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ (12 ʙʶʚʝʪʽʚ), ʇʦʜʽʣʴʩʴʢʦʤʫ (7 ʙʶʚʝʪʽʚ), ɻʦʣʦʩʽʚʾʩʴʢʦʤʫ 

(11 ʙʶʚʝʪʽʚ) ʨʘʡʦʥʘʭ ʪʘ 2017 ʨ. (ʟʘ ʚʤʽʩʪʦʤ ʩʝʣʝʥʫ ʧʦ ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ, 11-ɻ ʪʘ 5/7); 

ʽʟ ʣʦʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ï ʫ 2015 ʨ. ʛʣʠʙʠʥʦʶ 114 ʤ (ʾʾ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ï ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʨɸʊ çɯʅɼɸʈè ʫ ʤʽʩʪʽ ʂʠʻʚʽ) ʪʘ 92 ʤ (ʩ. ɺʠʛʦʜʘ ɾʠʪʦʤʠʨʩʢɹʦʛʦ ʨ-ʥʫ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣ.); ʫ 2016 ʨ. (ʫ ʩ. ɻʣʽʙʽʚʢʘ ɺʠʰʛʦʨʦʜʩʴʢʦʛʦ ʨ-ʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣ., 

ʩ. ʉʘʜʢʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʨ-ʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣ. ʪʘ ʤ. ɹʦʨʠʩʧʽʣʴ ʂʠʾʚʩʴʢʦʾ ʦʙʣ.); ʫ 

2018 ʨ. ʫ ɹʦʨʠʩʧʽʣʴʩʴʢʦʤʫ ʨ-ʥ ̔  ʂʠʾʚʩʴʢʦʾ ʦʙʣ. (ʩ. ɻʣʠʙʦʢʝ) ʪʘ ʘʨʪʝʟʽʘʥʩʴʢʦʾ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʩ. ɹʽʣʦʛʦʨʦʜʢʘ ʂʠʻʚʦ-ʉʚʷʪʦʰʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣ., ʘ ʪʘʢʦʞ 

ʛʣʠʙʠʥʦʶ 145 ʤ ʫ ʩ. ʄʠʭʘʡʣʽʚʢʘ ɼʠʢʘʥʩʴʢʦʛʦ ʨ-ʥʫ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣ. (ʚʠʟʥʘʯʘʣʠ 35-

40 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4ï171ï10). ʗʢʽʩʥʠʡ ʩʢʣʘʜ 

ʧʨʠʨʦʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʯʠʥʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʚʩʽʭ ʚʠʜʽʚ ʚʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʝʣʝʥʥʷʤ ʜʣʷ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ: ʢʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʫ ʚʘʛʫ ʚʦʜʦʧʨʦʚʦʜʽʚ 
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(ʢʦʤʫʥʘʣʴʥʠʭ, ʚʽʜʦʤʯʠʭ, ʩʽʣʴʩʴʢʠʭ), ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ 

ʚʠʤʦʛ; ʨʝʛʽʦʥʠ, ʜʝ ʚʠʷʚʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʚʦʜʦʧʨʦʚʦʜʠ; ʯʠʥʥʠʢʠ ʧʦʨʫʰʝʥʴ ʪʘ ʾʭ 

ʧʠʪʦʤʫ ʚʘʛʫ; ʯʘʩʪʦʪʫ ʚʽʜʭʠʣʝʥʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʚ ʩʠʩʪʝʤʘʭ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʭʽʤʽʯʥʠʤʠ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʪʘ 

ʨʘʜʽʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; ʧʨʦʙʣʝʤʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [36].  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ çʅʘʮʽʦʥʘʣʴʥʽ ʜʦʧʦʚʽʜʽ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽè (2009, 2014, 2015, 2016 ʨʨ.), ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʷʢʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ ʪʘ ɸʈ ʂʨʠʤ ʫʧʨʦʜʦʚʞ 2001-2007 ʨʨ. (176 ʧʨʦʙ) ʪʘ 2013-2017 ʨʨ. (129 ʧʨʦʙ), 

ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʋ ʧʠʪʥʠʭ ʚʦʜʘʭ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ 

ʨʦʟʣʠʚʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʘʡʞʝ 40 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʟʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38].  

ʋ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʱʦʜʦ 

ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʻʚʨʦʧʝʡʩʴʢʠʤ ʚʠʤʦʛʘʤ, ʜʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ɼʉʘʥʇʽʅ 2.2.4-171-10 (ʟʽ ʟʤʽʥʦʶ ˉ 1) [38] ʪʘ ɼʠʨʝʢʪʠʚʠ 

98/83/ɭʉ (ʟʽ ʟʤʽʥʘʤʠ 2001, 2003, 2009, 2015 ʨʨ.) [36], ʘ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ɸʥʛʣʽʾ [441], ʅʽʤʝʯʯʠʥʠ [442] ʪʘ ɺʆʆɿ çʂʝʨʽʚʥʠʮʪʚʦ ʧʦ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠè [61, 269, 443].  

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ï ʩʦʮʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ, 

ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ (ʚʩʴʦʛʦ 

658 ʘʥʢʝʪ) ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʥʘʤʠ ʘʥʢʝʪʦʶ. ɺ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʧʦʚʽʜʽ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘ ʥʘʩʪʫʧʥʝ ʟʘʧʠʪʘʥʥʷ: çɿ ʷʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ɺʠ 

ʧʦʚôʷʟʫʻʪʝ ʾʾ ʥʠʟʴʢʫ ʷʢʽʩʪʴ?è ɺʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ: ʟʘʧʘʭ, ʩʤʘʢ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʢʦʣʽʨ, 

ʞʦʨʩʪʢʽʩʪʴ, ʽʥʰʽ.  

ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟʫ ʧʦʣʦʞʝʥʴ: ɺʦʜʥʦʾ ʈʘʤʢʦʚʦʾ 
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ɼʠʨʝʢʪʠʚʠ 2000/60/ɭC [218], ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36], 

ɼʠʨʝʢʪʠʚʠ 2009/54/ɭʉ [444], CODEX STAN 227-2001 [445], ʉʘʥʇʽʅ 2.1.4.1116-02  

[446], ʥʦʨʤʫ HN 28:2003 ʃʠʪʦʚʩʴʢʦʾ ʈʝʩʧʫʙʣʽʢʠ [447]. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʢʩʪʠ 

ʝʪʠʢʝʪʦʢ ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ.  

ʋʟʘʛʘʣʴʥʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʩʷʛʠ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ               

ʪʘʙʣ. 2.1. 

ʊʘʙʣʠʮʷ 2.1  

ɽʪʘʧʠ ʪʘ ʦʙʩʷʛʠ ʜʦʩʣʽʜʞʝʥʴ 

 ̄ ɽʪʘʧʠ ʆʙʩʷʛʠ 

1 2 3 

1 ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ  

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʷʢʦʩʪʽ 

ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʷʢ 

ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʫ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ 

ʘʩʧʝʢʪʽ 

 

ʄʘʪʝʨʽʘʣʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ çɼʥʽʧʨʦʚʩʴʢʝ ʙʘʩʝʡʥʦʚʝ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚè (2015-2017 ʨʨ., 906 ʧʨʦʙ), 

ɼʝʨʞʘʚʥʦʛʦ ʚʦʜʥʦʛʦ ʢʘʜʘʩʪʨʫ (2016 ʨ.) [431], 

çʋʅɻʎ ʄʆɿʋè ʧʨʦ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ 

ʋʢʨʘʾʥʽ (1992-1994 ʨʨ.), çʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ 

ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽè (2005-2016 ʨʨ.) [428], 

ʈʝʛʣʘʤʝʥʪ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʚʽʜʭʦʜʘʤʠ ʃʠʪʚʠ 

[429], ɼʠʨʝʢʪʠʚʘ ʈʘʜʠ 91/271/ɭɽʉ [430] ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʙʽʨʢʦʚʠʭ ʦʩʦʙʠʩʪʠʭ ʜʦʩʣʽʜʞʝʥʴ 

(48 ʧʨʦʙ) 

2 ʂʦʤʧʣʝʢʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ 

ʜʥʽʧʨʦʚʩʴʢʠʭ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʄʘʪʝʨʽʘʣʠ ʚʠʨʦʙʥʠʢʽʚ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ 

ʚʦʜ 6-ʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʱʦʜʦ 

ʷʢʦʩʪʽ ʚʦʜ ʫ ʤʽʩʮʷʭ ʧʠʪʥʠʭ  ʚʦʜʦʟʘʙʦʨʽʚ ʪʘ 

ʧʠʪʥʠʭ ʧʽʩʣʷ 7-ʤʠ ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ (2015-

2017 ʨʨ., 468 ʧʨʦʙ) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.1 

1 2 3 

3 ʅʘʫʢʦʚʠʡ ʘʥʘʣʽʟ 

ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʛʣʘʤʝʥʪʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʠʭ 

ʚʦʜ ʪʘ ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ 

ʧʠʪʥʠʭ ʚʦʜ: 6-ʪʠ ʙʣʦʢʽʚ ʦʯʠʱʝʥʥʷ 5-ʤʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ (2015-2017 ʨʨ., 

396 ʧʨʦʙ), ʇʨɸʊ çɸʢʮʽʦʥʝʨʥʘ ʢʦʤʧʘʥʽʷ 

çʂʀɰɺɺʆɼʆʂɸʅɸʃè (2000-2016 ʨʨ., 108 ʧʨʦʙ), 

ʊʆɺ çɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè (116 ʧʨʦʙ) ʪʘ 

ɸʣʯʝʚʩʴʢʦʛʦ ʟʘʚʦʜʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʦʾ ʚʦʜʠ 

(248 ʧʨʦʙ) 

4 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʝʡ ʇɻʄɻ 

ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ 

ʧʠʪʥʦʾ ʚʦʜʠ ʷʢ 

ʘʣʴʪʝʨʥʘʪʠʚʠ ʭʣʦʨʫ 

ɺ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʩʦʣʝʡ ʇɻʄɻ (3 ʚʠʜʠ) ʪʘ ʽʥʰʠʭ 

(5 ʚʠʜʽʚ) ʨʝʘʛʝʥʪʽʚ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ  ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʟʘ ʨʽʟʥʠʭ ʜʦʟ ʾʭ ʚʚʝʜʝʥʥʷ ʪʘ ʫʤʦʚ (475 ʧʨʦʙ 

ʚʦʜʠ). ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʝʛʣʘʤʝʥʪʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʤʘʪʝʨʽʘʣʠ ʟ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ 

ʧʠʪʥʠʭ ʚʦʜ ʟʘ ʜʘʥʠʤʠ ʂʇ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ çɺʠʨʦʙʥʠʯʝ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦ-ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè 

(288 ʧʨʦʙ) ʪʘ ʂʇ çɾʠʪʦʤʠʨʚʦʜʦʢʘʥʘʣè 

(24 ʧʨʦʙʠ) 

5 ʆʮʽʥʢʘ ʚ ʭʨʦʥʽʯʥʦʤʫ 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʝʟʧʝʯʥʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ 

ʟʘ ʫʯʘʩʪʶ ʛʫʘʥʽʜʠʥʦʚʠʭ 

ʩʧʦʣʫʢ (ʇɻʄɻ) 

ʋ ʜʚʦʭ ʩʝʨʽʷʭ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

(ʙʽʦʭʽʤʽʯʥʽ, ʛʝʤʘʪʦʣʦʛʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 120 ʙʽʣʠʭ ʱʫʨʽʚ 

ʧʦ 10 ʪʚʘʨʠʥ ʫ ʜʚʦʭ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʫ ʜʝʩʷʪʠ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ (ʜʦʟʠ ʩʦʣʝʡ ʇɻʄɻ ʫ ʧʝʨʰʽʡ 

ʩʝʨʽʾ ï 10; 15 ʤʛ/ʣ, ʫ ʜʨʫʛʽʡ ï 0,5; 1,0; 3,0 ʤʛ/ʣ) 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.1 

1 2 3 

6 ɸʥʘʣʽʟ ʩʪʘʥʫ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʘ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʽʥʩʪʨʫʢʮʽʾ ʟ  ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʩʣʽʜʞʝʥʠʭ ʧʠʪʥʠʭ 

ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʘ ʪʘʢʦʞ 

ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ ʷʢʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʦʜ: 

- ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ ʋʢʨʘʾʥʠ 2000-

2016 ʨʨ.) ʪʘ çʋʅɻʎ ʄʆɿʋè (1992-1994 ʨʨ.); 

- ʟʘ ʜʘʥʠʤʠ ʉɺʂʇ çʂʀɰɺɺʆɼʌʆʅɼè (140 ʧʨʦʙ 

ʚʦʜʠ ʟ ʙʶʚʝʪʽʚ  ʤ. ʂʠʻʚʘ);  

- ʟʘ ʜʘʥʠʤʠ ʚʦʜʦʢʘʥʘʣʽʚ ʟ 20-ʪʠ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ, ɸʈ ʂʨʠʤ ʪʘ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ (413 ʧʨʦʙ 

ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʟ ʧʽʜʟʝʤʥʠʭ 

ʜʞʝʨʝʣ);  

- ʟʘ ʜʘʥʠʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʟ ʙʁ ʚʝʪʽʚ  

(56 ʧʨʦʙ); ʽʟ ʩʚʝʨʜʣʦʚʠʥ (9 ʧʨʦʙ); ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ (2001-2007 ʨ. ï 176 ʧʨʦʙ;  2013-

2017 ʨʨ. ï 129 ʧʨʦʙ); 

 - ʟʛʽʜʥʦ ʟ çʅʘʮʽʦʥʘʣʴʥʦʶ ʜʦʧʦʚʽʜʜʶ ʧʨʦ ʷʢʽʩʪʴ 

ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽè (2005-2016 ʨʨ.)  [428].  

7 

 

ɸʥʢʝʪʥʝ ʦʧʠʪʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ 

ʆʧʠʪʘʥʦ 658 ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ 

ʚʦʜ ʟ ʨʽʟʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

8 ɸʥʘʣʽʟ ʫʢʨʘʾʥʩʴʢʦʾ 

ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 9 ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ: 

ɺʦʜʥʘ ʈʘʤʢʦʚʘ ɼʠʨʝʢʪʠʚʘ 2000/60/ɭC [218], 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ 

[36], ʂʝʨʽʚʥʠʮʪʚʦ ɺʆʆɿ [61, 269, 443], 

ʥʘʮʽʦʥʘʣʴʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ɸʥʛʣʽʾ [441], 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 2.1 

1 2 3 

 ʨʦʟʨʦʙʢʘ ʧʨʦʧʦʟʠʮʽʡ ʜʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ 

ʅʽʤʝʯʯʠʥʠ [442], CODEX STAN 227-2001 

Codex Alimentarius [445], ʉʘʥʇʽʅ 2.1.4.1116-02  

[446], ʥʦʨʤʠ HN 28:2003 ʃʠʪʦʚʩʴʢʦʾ 

ʈʝʩʧʫʙʣʽʢʠ [447] 
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ʈʆɿɼɯʃ 3  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʋʏɸʉʅʆɻʆ ʉʊɸʅʋ ɼʅɯʇʈʆɺʉʔʂʆɰ 

ɺʆɼʀ ʗʂ ʆʉʅʆɺʅʆɻʆ ɼɾɽʈɽʃɸ ʇʀʊʅʆɻʆ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ 

ʋʂʈɸɰʅʀ 

 

3.1. ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

 

ɿʘʚʜʘʥʥʷʤ ʮʴʦʛʦ ʝʪʘʧʫ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʷʢ 

ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʾ 

ʬʦʨʤʫʚʘʥʥʷ  ʥʘʩʘʤʧʝʨʝʜ  ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ 

ʘʜʝʢʚʘʪʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʧʝʨʝʜʫʩʽʤ ʟʘ 

çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36].   

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʘʪʝʨʽʘʣʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

çɼʥʽʧʨʦʚʩʴʢʝ ʙʘʩʝʡʥʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚè ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʷʢʽʩʪʴ 

ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ 

ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ,  ʙʫʣʘ ʧʨʠʡʥʷʪʥʦʶ, ʚʽʜʧʦʚʽʜʘʣʘ 2-3 ʢʣʘʩʘʤ ʟʛʽʜʥʦ ʟ 

ɼʉʊʋ 4808:2007 [91], ʢʘʪʝʛʦʨʽʷʤ ɸ2G-ɸ3G ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 75/440/ɭɽʉ 

ʩʪʦʩʦʚʥʦ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʙʦʨʫ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʪʦʙʪʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ  ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ʚʦʜʥʠʡ ʛʫʤʫʩ, 

ʙʽʦʤʘʩʘ ʚʦʜʦʨʦʩʪʝʡ ʪʘ ʾʭ ʤʝʪʘʙʦʣʽʪʠ, ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ) [143ï146, 161, 448, 449]. ɿʘ ʚʝʩʴ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 2015-2017 ʨʨ. 

ʚʠʷʚʣʝʥʦ ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʍʉʂ ʥʘ ʨʽʚʥʽ 15,2 ʤʛ/ʣ, ʤʘʢʩʠʤʘʣʴʥʠʡ ï 50,5 ʤʛ/ʣ,  ʫ 

1994-1998 ʨʨ. ï 15 ʤʛ/ʣ ʪʘ 40 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ [161, 448, 449]. ɺʤʽʩʪ ʍʉʂ ʚ ʫʩʽʭ 

ʧʨʦʙʘʭ ʧʝʨʝʚʠʱʫʚʘʚ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʜʣʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʦʜʦʦʯʠʱʝʥʥʷ (15,0 ʤʛ/ʣ) [457], ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʙʫʚ ʙʽʣʴʰʠʡ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʥʦʨʤʘʪʠʚ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʜʘʥʠʤʠ 1994-1998  ʨʨ. (ʪʘʙʣ. 3.1). ʗʢʱʦ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʍʉʂ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 1  
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ʊʘʙʣʠʮʷ 3.1  

ʗʢʽʩʪʴ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʟʘ ʢʦʤʧʣʝʩʦʤ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʄÑm) 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫʧʨʦʜʦʚʞ  ʨʦʢʫ (-ʽʚ) 

1994-1998*   2015 2017  2015-2017 

ʈʦʟʯʠʥʝʥʠʡ 

ʢʠʩʝʥʴ, ʤʛ/ʣ 

 

8,690 

 

8,976Ñ0,110 8,383Ñ0,122 8,722Ñ0,065 

ʂʦʣʴʦʨʦʚʽʩʪʴ, 

ʛʨʘʜ. 

 

38,500 

 

23,011Ñ0,697 28,032Ñ0,909 24,499Ñ0,448 

ɸʤʦʥʽʡ, ʤʛ/ʣ 0,500 0,292Ñ0,01 0,342Ñ0,01 0,315Ñ0,006 

ʍʉʂ, ʤʛ/ʣ 31,860 28,289Ñ0,402 28,061Ñ0,33 27,660Ñ0,203 

ʌʦʩʬʘʪ-ʽʦʥ, ʤʛ/ʣ - - 0,331Ñ0,015 0,332Ñ0,014 

ɿʘʣʽʟʦ, ʤʛ/ʣ 0,240 0,203Ñ0,004 0,230Ñ0,006 0,206Ñ0,003 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ 0,040 0,059Ñ0,001 0,058Ñ0,002 0,058Ñ0,001 

ʇʨʠʤʽʪʢʘ. * ʟʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ [161].  

 
 

ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʠʷʚʣʝʥʦ ʥʘ ʨʽʚʥʽ  29,4Ñ0,845 ʤʛ/ʣ, ʪʦ ʽʟ ʧʫʥʢʪʫ 3 

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʞʝ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,001) ʤʝʥʰʠʡ ʫ 1,2 ʨʘʟʘ, ʘ ʟ 

ʽʥʰʠʭ ʜʚʦʭ ʧʫʥʢʪʽʚ ʮʴʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (4 ʪʘ 5) ʙʽʣʴʰʠʡ ʫ 1,5 ʨʘʟʘ (ʨʠʩ. 3.1) [450]. 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.1 ï ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʍʉʂ ʫ ʚʦʜʽ  ʨ. ɼʥʽʧʨʦ: 1 ï ʂʠʾʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ 

(ʥʠʞʥʽʡ ʙôʻʬ ʂʠʾʚʩʴʢʦʾ ɻɽʉ, ʙʽʣʷ  ʤʽʩʪʘ ʂʠʻʚʘ); 2 ï ʂʘʥʽʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ  
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(ʤ. ʂʘʥʽʚ, ʥʠʞʥʽʡ ʙôʻʬ ʂʘʥʽʚʩʴʢʦʾ ɻɽʉ); 3, 4, 5 ï ʂʨʝʤʝʥʯʫʮʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ (3 ï 

ʙʽʣʷ ʤ.ʏʝʨʢʘʩʠ  ʩ. ʉʦʢʠʨʥʝ;  4 ï ʙʽʣʷ  ʤʽʩʪʘ ʉʚʽʪʣʦʚʦʜʩʴʢʘ;  5 ï ʙʽʣʷ ʤʽʩʪʘ 

ʂʨʝʤʝʥʯʫʢʘ, ʩ. ɺʣʘʩʽʚʢʘ);  6, 7 ï ʂʘʤôʷʥʩʴʢʝ (ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʝ) ʚʦʜʦʩʭʦʚʠʱʝ (6 ï

 ʙʽʣʷ  ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ;  7 ï ʚʝʨʭʥʽʡ ʙôʻʬ ʉʝʨʝʜʥʴʦʜʥʽʧʨʦʚʩʴʢʦʾ ɻɽʉ, ʩ. ɸʫʣʠ, 

ʙʽʣʷ ʤ. ʂʘʤô̫ ʥʩʴʢʝ); 8, 9 ï ɼʥʽʧʨʦʚʩʴʢʝ  (ɿʘʧʦʨʽʟʴʢʝ) ʚʦʜʦʩʭʦʚʠʱʝ (8 ï ʩ. ʅ. ʂʘʡʜʘʢʠ, 

ʙʽʣʷ ʤ. ɼʥʽʧʨʦ; 9 ï ʚʝʨʭʥʽʡ ʙôʻʬ ɼʥʽʧʨʦɻɽʉ, ʙʽʣʷ ʤ. ɿʘʧʦʨʽʞʞʷ, ɼɺʉ-1, ɼɺʉ-2); 10, 

11 ï ʂʘʭʦʚʩʴʢʝ  ʚʦʜʦʩʭʦʚʠʱʝ (10 ï ʤ. ɽʥʝʨʛʦʜʘʨ; 11 ï ʥʠʞʥʽʡ ʙôʻʬ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ);  

12 ï ʨ. ɼʥʽʧʨʦ-ʧʦʥʠʟʟʷ (ʤ. ʍʝʨʩʦʥ). 

 

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʶ ʍʉʂ (27,66Ñ0,203 ʤʛ/ʣ) ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʪʦ ʜʦʩʪʦʚʽʨʥʦ ʾʾ ʧʝʨʝʚʠʱʫʚʘʪʠʤʫʪʴ 

ʣʠʰʝ ʚʤʽʩʪ ʫ ʧʫʥʢʪʽ 1 ʂʠʾʚʩʴʢʦʛʦ (29,4Ñ0,845 ʤʛ/ʣ), 4 (27,642Ñ 0,725 ʤʛ/ʣ), 

5 (35,299Ñ0,620 ʤʛ/ʣ) ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ, 6 (35,004Ñ0,604 ʤʛ/ʣ), 7 (27,685Ñ0,5 ʤʛ/ʣ) 

ʂʘʤôʷʥʩʴʢʦʛʦ, 8 ɼʥʽʧʨʦʚʩʴʢʦʛʦ (27,919Ñ0,584 ʤʛ/ʣ) ʚʦʜʦʩʭʦʚʠʱ. ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʚʤʽʩʪ ʍʉʂ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 5 (35,299Ñ0,62 ʤʛ/ʣ) ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʪʘ 

6 (35,004Ñ0,406 ʤʛ/ʣ) ʂʘʤôʷʥʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 3 ʢʣʘʩʫ ʷʢʦʩʪʽ ʟʘ 

ɼʉʊʋ 4808:2007.  ɼʘʣʽ ʚʟʜʦʚʞ ʨʫʩʣʘ ʧʽʜʚʠʱʝʥʥʷ ʍʉʂ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʚʤʽʩʪ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʫʚ ʩʪʘʙʽʣʴʥʠʤ ʪʘ ʟʥʠʞʫʚʘʚʩʷ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 7 ʂʘʤôʷʥʩʴʢʦʛʦ ʪʘ 

9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱ. ɺʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮʶ (ʨ<0,001) 

ʤʽʞ ʡʦʛʦ ʚʤʽʩʪʦʤ ʫ ʚʦʜʽ ʟ̔ ʧʫʥʢʪʫ 1 ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (29,4Ñ0,845 ʤʛ/ʣ) ʪʘ 

12 ʧʦʥʠʟʟʷ ʨʽʯʢʠ (24,42Ñ0,251 ʤʛ/ʣ) (ʨ<0,001). ɿʘʛʘʣʦʤ ʫ ʚʦʜʽ ʧʠʪʥʦʛʦ ʚʦʜʦʟʘʙʦʨʫ 

ʤ. ɿʘʧʦʨʽʞʞʷ (ʧʫʥʢʪ 9) ʪʘ ʙʽʣʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ɼʥʽʧʨʘ ʷʢʽʩʪʴ 

ʚʦʜʠ ʥʘʡʣʽʧʰʘ (ʨ<0,001) ʧʦʨʽʚʥʷʥʦ ʟ ʚʦʜʦʶ ʟ ʽʥʰʠʭ ʧʫʥʢʪʽʚ. ɿʘʟʥʘʯʝʥʝ ʤʦʞʣʠʚʦ 

ʧʦʷʩʥʠʪʠ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ [147-149]. 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʤʽʩʪʫ ʍʉʂ ʫ ʨʽʯʢʦʚʽʡ ʚʦʜʽ ʟʘ ʪʨʠ ʨʦʢʠ 

ʜʦʟʚʦʣʠʣʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʫ 2016 ʨ. ʡʦʛʦ 

ʚʤʽʩʪ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʠʤ (ʨ<0,001), ʥʽʞ ʫ 2015, 2017 ʨʨ. (ʨʠʩ. 3.2).  

ɯʥʜʠʢʘʪʦʨʦʤ ʚʤʽʩʪʫ ʛʫʤʫʩʦʚʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʙʫʪʠ ʢʦʣʴʦʨʦʚʽʩʪʴ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ [161]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʣʴʦʨʦʚʽʩʪʴ ʟʘʟʥʘʯʝʥʦʾ ʚʦʜʠ 
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ʈʠʩ. 3.2 ï  ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʤʽʩʪ ʍʉʂ (ʤʛ/ʣ) ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʟʘ 2015-

2017 ʨʨ.  

 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʥʘ ʦʢʨʝʤʠʭ ʚʽʜʨʽʟʢʘʭ ʚʦʜʦʡʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ çʋʅɻʎ ʄʆɿʋè 

ʧʨʦ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ 1992-1994 ʨʨ. ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʥʘʡʤʝʥʰʽ 

ʨʽʚʥʽ ʢʦʣʴʦʨʦʚʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ɺʝʨʭʥʴʦʤʫ ɼʥʽʧʨʽ, ʘ ʚ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʛʦ ʪʘ 

ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ ʚʦʥʠ ʙʫʣʠ ʜʝʱʦ  ʚʠʱʠʤʠ (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.2  

ʄʝʞʽ ʢʦʣʠʚʘʥʥʷ ʢʦʣʴʦʨʦʚʦʩʪʽ (ʤʽʥʽʤʘʣʴʥʘ-ʤʘʢʩʠʤʘʣʴʥʘ, ʛʨʘʜ.) 

  ʚʦʜʠ ʚ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥʘʭ ʨ. ɼʥʽʧʨʦ 

ʈʦʢʠ ɺʝʨʭʥʽʡ ɼʥʽʧʨʦ ʉʝʨʝʜʥʽʡ ɼʥʽʧʨʦ ʅʠʞʥʽʡ ɼʥʽʧʨʦ 

1951-1954 ï ï 60-80 

1951-1959 ï 60-80 ï 

1962-1964 15-90 60-80 60-80 

1990-1991 ï 24-155 ï 

1994-1996 20-40 30-50 ï 

2015-2017 18-59 6-60 6-20 
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ɼʦʩʣʽʜʞʝʥʥʷ ʫ 2015-2017 ʨʨ. ʧʦʢʘʟʘʣʠ ʟʚʦʨʦʪʥʝ ï ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʢʦʣʴʦʨʦʚʦʩʪʽ ʫ ʅʠʞʥʴʦʤʫ ɼʥʽʧʨʽ, ʘ ʫ ɺʝʨʭʥʴʦʤʫ ʪʘ ʉʝʨʝʜʥʴʦʤʫ ʪʨʦʭʠ ʚʠʱʠʡ. 

ɿʘʟʥʘʯʝʥʝ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʟʤʽʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʯʢʦʚʦʾ ʩʠʩʪʝʤʠ ɼʥʽʧʨʘ 

ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʯʝʨʝʟ ʾʾ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ.   

ʋ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 2 ʂʘʥʽʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʠʷʚʣʝʥʦ ʫ 1,2 ʨʘʟʘ ʙʽʣʴʰʠʡ 

ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʧʦʨʽʚʥʷʥʦ ʽʟ ʡʦʛʦ ʨʽʚʥʝʤ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 1 

(ʨʠʩ. 3.3).  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.  3.3 ï  ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʫ ʚʦʜʽ  ʨ. ɼʥʽʧʨʦ: ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ 1-12 

ʘʥʘʣʦʛʽʯʥʽ, ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 

 

ʋ ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 2-6 ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʙʫʚ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʨʽʚʥʝʤ ʫ ʚʦʜʽ ʟ ʽʥʰʠʭ ʧʫʥʢʪʽʚ. ʄʘʢʩʠʤʘʣʴʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (41,301Ñ0,601 ʛʨʘʜ.) ʚʠʷʚʣʝʥʦ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 6 ʂʘʤôʷʥʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ, ʘ ʽʟ ʧʫʥʢʪʫ 7 ʮʴʦʛʦ ʞ ʚʦʜʦʩʭʦʚʠʱʘ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʠʡ ʡʦʛʦ 

ʨʽʚʝʥʴ ʫ 3 ʨʘʟʠ (ʨ<0,001). ɼʘʣʽ ʪʽʣʴʢʠ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʪʘ 

10 ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʙʫʚ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʡ 

(ʨ<0,001). ɺʠʷʚʣʝʥʦ, ʱʦ ʢʦʣʴʦʨʦʚʽʩʪʴ ʚʦʜʠ ʫ ʧʫʥʢʪʽ 1 ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʫ 

3,2 ʨʘʟʘ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʧʫʥʢʪʽ 12 (ʫ ʧʦʥʠʟʟʽ ɼʥʽʧʨʘ). ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʽʡ 

1 2 3 4 5 6 7 8 9 10 11 12
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ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ (24,499Ñ0,448 ʛʨʘʜ.) ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʪʦ ʡʦʛʦ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠʤʫʪʴ ʣʠʰʝ ʨʽʚʝʥʴ ʫ ʧʫʥʢʪʽ 1 ʂʠʾʚʩʴʢʦʛʦ 

(30,67Ñ1,72 ʛʨʘʜ.), 2 ʂʘʥʽʚʩʴʢʦʛʦ  (36,451Ñ1,093 ʛʨʘʜ.), 3 (34,459Ñ1,056 ʛʨʘʜ.), 

4 (34,789Ñ0,961 ʛʨʘʜ.), 5 (36,238Ñ0,789 ʛʨʘʜ.) ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ, 6 (41,301Ñ0,601 ʛʨʘʜ.) 

ʂʘʤôʷʥʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. ɿʘ ʚʝʩʴ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 2015-2017 ʨʨ. ʚʠʷʚʣʝʥʦ 

ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʥʘ ʨʽʚʥʽ 6 ʛʨʘʜʫʩʽʚ, ʤʘʢʩʠʤʘʣʴʥʠʡ ï 59 ʛʨʘʜʫʩʽʚ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ 2 ʢʣʘʩʫ ʷʢʦʩʪʽ ʚʦʜʠ ʜʞʝʨʝʣʘ ɼʉʊʋ 4808:2007 [91]. ʇʦʨʽʚʥʷʣʴʥʘ 

ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʨʽʚʥʷ ʢʦʣʴʦʨʦʚʦʩʪʽ ʫ ʨʽʯʢʦʚʽʡ ʚʦʜʽ ʟʘ ʪʨʠ ʨʦʢʠ ʜʦʟʚʦʣʠʣʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫʧʨʦʜʦʚʞ ʯʘʩʫ, ʥʘʧʨʠʢʣʘʜ, 

ʫ 2017 ʨ. ʡʦʛʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʫ ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ ʙʫʚ ʙʽʣʴʰʠʡ ʟʘ ʨʽʚʝʥʴ ʫ 

2015 ʪʘ 2016 ʨʨ. (ʨʠʩ. 3.4).  

2015 2016 2017

RIK

20

21

22

23

24

25

26

27

28

29

30

31

C
O

L
O

R

 

 

     ʈʠʩ. 3.4 ï  ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ (ʤʛ/ʣ) ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ 

ʟʘ 2015-2017 ʨʨ : COLOR ï ʢʦʣʴʦʨʦʚʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. 

 

ʇʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʪʘ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʫ ʪʝʧʣʠʡ 

ʧʝʨʽʦʜ ʨʦʢʫ (ʨʠʩ. 3.5). ɿʤʽʥʠ ʢʦʣʴʦʨʦʚʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʫʧʨʦʜʦʚʞ  ʯʘʩʫ ʪʘ ʚʟʜʦʚʞ 

ʨʫʩʣʘ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʷʢʽʩʥʦʛʦ ʪʘ/ʘʙʦ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʧʨʦʮʝʩʠ ʝʚʪʨʦʬʽʢʘʮʽʾ [175]. 
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ʈʠʩ. 3.5 ï ɼʠʥʘʤʽʢʘ ʨʽʚʥʷ ʢʦʣʴʦʨʦʚʦʩʪʽ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʟʘ 2015-2017 ʨʨ.  

 

ʏʠʥʥʠʢʘʤʠ çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʻ ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ï ʘʟʦʪ ʪʘ ʬʦʩʬʦʨ [172]. ɿʘ 

ʜʘʥʠʤʠ ʩʝʨʝʜʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʬʦʩʬʦʨ ʟʥʘʭʦʜʠʚʩʷ ʫ ʜʫʞʝ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜʘʭ (ʩʦʪʽ ʪʘ ʨʽʜʰʝ ʜʝʩʷʪʽ ʜʦʣʽ ʤʽʣʽʛʨʘʤʽʚ ʚ 1 ʜʤ3) [451, 452]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʬʦʩʬʘʪ-ʽʦʥʫ 

(0,332Ñ0,014 ʤʛ/ʣ) ʚʽʜʧʦʚʽʜʘʚ 3 ʢʣʘʩʫ ʟʘ ɼʉʊʋ 4808:2007 [91].  ʇʦʨʽʚʥʷʥʦ  ʽʟ ʚʤʽʩʪʦʤ 

ʬʦʩʬʘʪ-ʽʦʥʫ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 1 ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (0,201Ñ0,019 ʤʛ/ʣ) ʫ ʚʦʜʽ ʽʟ 

ʧʫʥʢʪʫ 2 ʂʘʥʽʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ  ʡʦʛʦ ʚʤʽʩʪ ʚʞʝ ʙʫʚ ʙʽʣʴʰʠʡ (ʫ 2,7 ʨʘʟʘ) 

(ʨʠʩ. 3.6). 

ɯʟ ʨʠʩʫʥʢʫ 3.6 ʤʦʞʣʠʚʦ ʙʘʯʠʪʠ, ʱʦ ʚʤʽʩʪ ʬʦʩʬʘʪ-ʽʦʥʫ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 

5 ʤʝʥʰʠʡ, ʥʽʞ ʽʟ ʧʫʥʢʪʫ 4 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʫ 2,7 ʨʘʟʽʚ), ʘ ʫ ʚʦʜʽ ʽʟ 

ʧʫʥʢʪʫ 7 ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʽʥ ʟʥʦʚ ʟʨʽʩ (ʫ 2,2 ʨʘʟʠ). ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ 

ʩʝʨʝʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʶ ʬʦʩʬʘʪ-ʽʦʥʫ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, 

ʪʦ ʾʾ ʜʦʩʪʦʚʽʨʥʦ ʙʫʜʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, 

ʢʨʽʤ 5 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ (0,162Ñ0,017 ʤʛ/ʣ) ʪʘ 6 ʂʘʤôʷʥʩʴʢʦʛʦ (0,202Ñ0,041 ʤʛ/ʣ)  

ʚʦʜʦʩʭʦʚʠʱ. ɺʠʷʚʣʝʥʦ ʚʤʽʩʪ ʬʦʩʬʘʪ-ʽʦʥʫ ʤʽʥʽʤʘʣʴʥʠʡ ï 0,05 ʤʛ/ʣ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ï 0,9 ʤʛ/ʣ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʬʦʩʬʘʪ-ʽʦʥʫ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 12 ʫ ʧʦʥʠʟʟʽ ʨʽʯʢʠ ʙʫʚ 

ʙʽʣʴʰʠʡ ʫ 1,5 ʨʘʟʘ ʧʦʨʽʚʥʷʥʦ  ʽʟ ʧʫʥʢʪʦʤ 1 ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʦʪʞʝ ʟʘʛʘʣʦʤ   
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ʈʠʩ.  3.6 ï  ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʬʦʩʬʘʪ-ʽʦʥʫ ʫ ʚʦʜʽ  ʨ. ɼʥʽʧʨʦ: ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ 1-12 

ʘʥʘʣʦʛʽʯʥʽ, ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 

 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʬʦʩʬʦʨʫ ʧʨʦʪʷʛʦʤ ʨʫʩʣʘ ʨ. ɼʥʽʧʨʦ, ʱʦ ʻ ʯʠʥʥʠʢʦʤ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʫ ɼʥʽʧʨʽ [146]. ɿʘʟʥʘʯʝʥʝ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ  

ʥʘʩʘʤʧʝʨʝʜ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʦʜʦʡʤʠ ʯʝʨʝʟ ʩʢʠʜʘʥʥʷ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ 

ʚʤʽʱʫʶʪʴ ʬʦʩʬʘʪʥʽ ʤʠʡʥʽ ʟʘʩʦʙʠ [84]. ɿʦʢʨʝʤʘ,  ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 2016 ʨ. ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʚ ʋʢʨʘʾʥʽ ʚʩʴʦʛʦ ʨʘʟʦʤ ʽʟ 

ʟʚʦʨʦʪʥʠʤʠ ʚʦʜʘʤʠ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʰʘʭʪʥʦ-ʢʘʨôʻʨʥʠʭ ʚʦʜ) ʙʫʣʦ ʩʢʠʥʫʪʦ 1939 ʪʦʥʥ 

ʬʦʩʬʘʪʽʚ [431]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ʫ ʨʽʯʢʦʚʽʡ ʚʦʜʽ ʘʤʦʥʽʶ ʫ 

ʢʽʣʴʢʦʩʪʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

(Ò 2,6 ʤʛ/ʣ), ʘʣʝ ʫ ʪʘʢʠʭ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʥʘʜʤʽʨʥʽʡ ʝʚʪʨʦʬʽʢʘʮʽʾ (ʙʽʣʴʰʝ ʷʢ  

0,3 ʤʛ/ʣ) [113]. ʋʧʨʦʜʦʚʞ 2015-2017 ʨʨ. ʫ ʨʽʟʥʠʭ ʧʨʦʙʘʭ ʚʠʷʚʣʝʥʦ ʚʤʽʩʪ ʘʤʦʥʽʶ 

ʤʽʥʽʤʘʣʴʥʠʡ ï 0,1 ʤʛ/ʣ (ʚʽʜʧʦʚʽʜʘʻ 1 ʢʣʘʩʫ ʷʢʦʩʪʽ) ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ï 1,43 ʤʛ/ʣ 

(ʚʽʜʧʦʚʽʜʘʻ 4 ʢʣʘʩʫ ʷʢʦʩʪʽ ʟʘ ɼʉʊʋ 4808:2007 [91]). ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʶ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʘʤʦʥʽʶ (0,315Ñ0,006 ʤʛ/ʣ) ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʪʦ ʾʾ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠʤʫʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʫʥʢʪʘʭ: 

2 (0,381Ñ0,009 ʤʛ/ʣ), 3 (0,379Ñ0,014 ʤʛ/ʣ), 4 (0,376Ñ0,012ʤʛ/ʣ), 5 (0,348Ñ0,021 ʤʛ/ʣ), 
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6 (0,516Ñ0,036ʤʛ/ʣ). ɺʤʽʩʪ ʘʤʦʥʽʶ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 2 ʂʘʥʽʚʩʴʢʦʛʦ ʫ 1,2 ʨʘʟʘ ʙʫʚ 

ʚʠʱʠʡ ʟʘ ʚʤʽʩʪ ʽʟ ʧʫʥʢʪʫ 1 ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʘ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 

6 ʂʘʤôʷʥʩʴʢʦʛʦ ʫ  1,5 ʨʘʟʘ  ʙʽʣʴʰʠʡ, ʥʽʞ ʽʟ ʧʫʥʢʪʫ 5 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. 

ʋ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 6 ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʘʤʦʥʽʶ (0,516Ñ0,036 ʤʛ/ʣ) 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʤʽʩʪʦʤ ʫ ʽʥʰʠʭ ʧʨʦʙʘʭ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʘʤʦʥʽʶ ʚʽʜ ʧʫʥʢʪʫ 1 ʜʦ 12 

ʟʤʝʥʰʠʚʩʷ ʫ 2,6 ʨʘʟʘ (ʨʠʩ. 3.7).  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.7 ï ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʘʤʦʥʽʶ ʫ ʚʦʜʽ  ʨ. ɼʥʽʧʨʦ: ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ 1-12 

ʘʥʘʣʦʛʽʯʥʽ, ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 

 

ʆʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ çʮʚʽʪʽʥʥʷè ʚʦʜʠ ʻ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʧʘʜʘʥʥʷ 

ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ  ʫ ʚʦʜʦʡʤʠ ʟ̔ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʪʘ ʜʦʜʝʨʞʘʥʥʷ ʽʥʰʠʭ ʚʠʤʦʛ ʟ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ [146]. ʆʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʬʦʩʬʦʨʦʤ ʪʘ 

ʘʟʦʪʦʤ ʻ ʩʪʽʯʥʽ ʚʦʜʠ ʥʘʚʽʪʴ ʧʽʩʣʷ ʾʭ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʯʠʱʝʥʥʷ [453]. ʅʘ ʞʘʣʴ, 

ʜʦʦʯʠʱʝʥʥʷ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʋʢʨʘʾʥʽ ʥʝ ʧʦʰʠʨʝʥʦ, ʫʧʨʦʜʦʚʞ 10 ʨʦʢʽʚ 

ʟʙʽʣʴʰʠʣʦʩʷ ʽʟ 3  ʜʦ 6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ [428] 

(ʨʠʩ. 3.8).   
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ʈʠʩ. 3.8 ï  ʏʘʩʪʢʘ ʩʪʽʯʥʠʭ ʚʦʜ (%), ʷʢʽ ʧʨʦʡʰʣʠ ʨʽʟʥʽ ʩʪʫʧʝʥʽ ʦʯʠʱʝʥʥʷ 

(ʚʜ̔ʥʦʩʥʦ ʾʭ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ). 

ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʠʪʠ ʥʦʨʤʘʪʠʚʠ ɭʉ ʜʣʷ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ ʚ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜʘʭ, 

ʷʢʽ ʩʢʠʜʘʶʪʴ ʫ ʚʦʜʦʡʤʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʚʠʜʫ ʩʪʽʯʥʠʭ 

ʚʦʜ [429] (ʪʘʙʣ. 3.3). 

ʊʘʙʣʠʮʷ 3.3  

ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʩʪʽʯʥʠʭ ʚʦʜ ʟʘ ʚʤʽʩʪʦʤ ʬʦʩʬʦʨʫ ʪʘ ʘʟʦʪʫ 

ʇʦʢʘʟʥʠʢ ʈʦʟʤʽʨ ʘʛʣʦʤʝʨʘʮʽʾ1, 

ʤ3/ʜʦʙʫ 

ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ 

ʚʤʽʩʪ, ʤʛ/ʣ 

ʄʽʥʽʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʯʠʱʝʥʥʷ, % 

ɿʘʛʘʣʴʥʠʡ 

ʬʦʩʬʦʨ 

< 5 Ò 10 000 22 80 

< 10 000 Ò 100 000 2 

>100 000 1 

ɿʘʛʘʣʴʥʠʡ 

ʘʟʦʪ 

< 5 Ò 10 000 202 70ï80 

< 10 000 Ò 100 000 15 

>100 000 10 

ʇʨʠʤʽʪʢʠ: 

1 ɸʛʣʦʤʝʨʘʮʽʷ ï ʫʨʙʘʥʽʟʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ, ʥʘ ʷʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʩʝʣʝʥʥʷ ʪʘ/ʘʙʦ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʢʘʥʘʣʽʟʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʽ 
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ʥʘʧʨʘʚʣʝʥʥʷ ʾʭ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʦʯʠʱʝʥʥʷ ʤʽʩʴʢʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʘʙʦ ʫ ʤʽʩʮʷ ʾʭ 

ʦʩʪʘʪʦʯʥʦʛʦ ʩʢʠʜʫ [430]; 

2  ɼʣʷ ʤʫʥʽʮʠʧʘʣʴʥʠʭ/ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʥʦʨʤʘʪʠʚ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʠʡ ʪʘ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʥʘʜʘʥʦʶ ʫ ʜʦʢʫʤʝʥʪʽ [430] 

ʬʦʨʤʫʣʦʶ.  

 

ʅʘʩʣʽʜʢʦʤ ʧʨʦʮʝʩʫ çʮʚʽʪʽʥʥʷè ʻ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʫ 

ʨʽʯʢʦʚʽʡ ʚʦʜʽ [165]. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʚʦʜʽ ʨ. ɼʥʽʧʨʦ ʟʘ ʜʘʥʠʤʠ 2015-

2017 ʨʨ. ʚʽʜʧʦʚʽʜʘʚ 1 ʢʣʘʩʫ ʷʢʦʩʪʽ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4808:2007 [91] (8,722Ñ0,065 ʤʛ/ʣ) 

ʪʘ ʤʘʡʞʝ ʟʙʽʛʘʚʩʷ ʟ ʜʘʥʠʤʠ 90-ʭ ʨʦʢʽʚ (ʪʘʙʣ. 3.1). ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʶ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʠʩʥʶ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʪʦ ʥʠʞʯʠʤʠ 

ʙʫʜʫʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʫʥʢʪʘʭ: 1 (8,039Ñ0,225 ʤʛ/ʣ), 2 (8,129Ñ0,199 ʤʛ/ʣ), 

3 (8,378Ñ0,209 ʤʛ/ʣ), 6 (7,187Ñ0,166 ʤʛ/ʣ), 10 (8,468Ñ0,102 ʤʛ/ʣ). ʇʨʦʪʷʛʦʤ 2015-

2017 ʨʨ. ʚʠʷʚʣʝʥʦ ʚʤʽʩʪ ʢʠʩʥʶ ʤʽʥʽʤʘʣʴʥʠʡ ï 3,9 ʤʛ/ʣ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ ï 14,4 ʤʛ/ʣ. 

ɺʟʜʦʚʞ ʨʫʩʣʘ ʚʤʽʩʪ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʚʦʜʽ ʚʽʜ ʧʫʥʢʪʫ 1 (8,039Ñ0,225 ʤʛ/ʣ) ʜʦ 

12 (10,619Ñ0,269 ʤʛ/ʣ) ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʚʘʚʩʷ (ʨ<0,001), ʘʣʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʽʟʢʝ 

ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 6 ʂʘʤôʷʥʩʴʢʦʛʦ ʪʘ 9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ 

(ʨʠʩ. 3.9).  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.  3.9 ï  ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ  ʫ ʚʦʜʽ ʨ. ɼʥʽʧʨʦ: ʧʫʥʢʪʠ 

ʚʽʜʙʦʨʫ 1-12 ʘʥʘʣʦʛʽʯʥʽ  ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 
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ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ ʚʠʷʚʣʝʥʦ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʫ 6 (7,187Ñ0,166 ʤʛ/ʣ).  ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʦʢʨʝʤʠʭ ʚʽʜʨʽʟʢʘʭ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʢʠʩʥʶ 

ʩʢʣʘʜʘʚ 5,0-3,9 ʤʛ/ʣ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʯʝʨʝʟ  ʧʨʦʮʝʩʠ çʮʚʽʪʽʥʥʷè ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʥʴʦ-

ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʧʽʜ ʯʘʩ ʚʽʜʤʠʨʘʥʥ ̫ ʷʢʠʭ ʚʠʥʠʢʘʻ ʢʠʩʥʝʚʠʡ ʜʝʬʽʮʠʪ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ [178]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 2 ʂʘʥʽʚʩʴʢʦʛʦ, 3 ʪʘ 4 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱ ʦʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʢʦʣʴʦʨʦʚʦʩʪʽ, ʬʦʩʬʦʨʫ, ʘʤʦʥʽʶ 

ʪʘ ʟʘʣʽʟʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʜ̔ʞʝʥʴ, ʧʨʦʚʝʜʝʥʽ ʫʧʨʦʜʦʚʞ 2015-2017 ʨʨ., ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,001) ʟʨʽʩʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʫ ʧʫʥʢʪʘʭ 2 ʂʘʥʽʚʩʴʢʦʛʦ 

(0,288Ñ0,11 ʤʛ/ʣ), 6 ʂʘʤôʷʥʩʴʢʦʛʦ (0,290Ñ0,1 ʤʛ/ʣ), 9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

(0,230Ñ0,07 ʤʛ/ʣ) ʚʦʜʦʩʭʦʚʠʱ (ʨʠʩ. 3.10). 

 

  

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.10 ï  ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʫ ʚʦʜʽ ʨ. ɼʥʽʧʨʦ: ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ 1-12 

ʘʥʘʣʦʛʽʯʥʽ ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 

ʋʧʨʦʜʦʚʞ 2015-2017 ʨʨ. ʚʠʷʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ  ʤʽʥʽʤʘʣʴʥʠʡ ï  

0,02 ʤʛ/ʣ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʡ  ï 0,52 ʤʛ/ʣ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʠʡ 

ʛʽʛʽʻʥ̔ʯʥʠʡ ʥʦʨʤʘʪʠʚ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ (1,0 ʤʛ/ʣ) [38]. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʶ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʣʽʟʘ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʪʦ ʙʽʣʴʰʠʤʠ 

ʙʫʜʫʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʫʥʢʪʘʭ: 2 ʂʘʥʽʚʩʴʢʦʛʦ (0,288Ñ0,011 ʤʛ/ʣ), 3 (0,272Ñ                

0,009 ʤʛ/ʣ), 4 (0,276Ñ0,008 ʤʛ/ʣ) ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ, 6 ʂʘʤôʷʥʩʴʢʦʛʦ (0,29Ñ                     
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0,01 ʤʛ/ʣ), 9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ (0,230Ñ0,07 ʤʛ/ʣ), 10 ʂʘʭʦʚʩʴʢʦʛʦ (0,219Ñ0,006 ʤʛ/ʣ) 

ʚʦʜʦʩʭʦʚʠʱ.  ɿʘʛʘʣʦʤ, ʷʢʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʜʝʷʢʽ 

ʤʽʩʷʮʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ çʋʅɻʎ ʄʆɿʋè ʧʨʦ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ 

1992-1994 ʨʨ. ʬʘʢʪʠʯʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʚʩʷ ʫʧʨʦʜʦʚʞ 60 ʨʦʢʽʚ 

(ʪʘʙʣ. 3.4). 

ʊʘʙʣʠʮʷ 3.4  

ʄʝʞʽ ʢʦʣʠʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ (ʤʽʥʽʤʘʣʴʥʠʡ-ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ, ʤʛ/ʣ) 

ʫ ʚʦʜʽ ʚ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥʘʭ ʨ. ɼʥʽʧʨʦ 

ʈʦʢʠ ɺʝʨʭʥʽʡ ɼʥʽʧʨʦ ʉʝʨʝʜʥʽʡ ɼʥʽʧʨʦ ʅʠʞʥʽʡ ɼʥʽʧʨʦ 

1951-1954 ï ï 0-0,40 

1951-1959  0-2,85 ï 

1962-1964 0,10-2,40 ï ï 

2015-2017 0,15-1,12 0,10-0,52 <0,10-0,38 

ɺʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʨʛʘʥʮʶ ʫ ʧʫʥʢʪʽ 5 

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ï 0,072Ñ0,005 ʤʛ/ʣ), ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ 

ʡʦʛʦ ʚʤʽʩʪʫ ʫ ʧʫʥʢʪʽ 1 ʂʠʾʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (0,073Ñ0,004 ʤʛ/ʣ), ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʫʥʢʪʽ 11 ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (0,058Ñ0,001 ʤʛ/ʣ) (ʨʠʩ. 3.11). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.  3.11 ï ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʫ ʚʦʜʽ ʨ. ɼʥʽʧʨʦ: ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ 1-12 

ʘʥʘʣʦʛʽʯʥʽ  ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 
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ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʨʝʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʶ ʤʘʨʛʘʥʮʶ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫ 12-ʪʠ 

ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʪʦ ʙʽʣʴʰʠʤʠ ʙʫʜʫʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʫʥʢʪʘʭ: 1 ʂʠʾʚʩʴʢʦʛʦ 

(0,073Ñ0,004 ʤʛ/ʣ), 5 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ (0,072Ñ0,005 ʤʛ/ʣ), 6 (0,067Ñ0,003 ʤʛ/ʣ), 

7 (0,062Ñ0,004 ʤʛ/ʣ) ʂʘʤôʷʥʩʴʢʦʛʦ, 9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ (0,230Ñ0,007 ʤʛ/ʣ) ʚʦʜʦʩʭʦʚʠʱ. 

ʋʧʨʦʜʦʚʞ 2015-2017 ʨʨ. ʚʠʷʚʣʝʥʦ ʚʤʽʩʪ ʤʘʨʛʘʥʮʶ ʤʽʥʽʤʘʣʴʥʠʡ ï 0,01 ʤʛ/ʣ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʠʡ 0,32 ʤʛ/ʣ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʠʡ ʛʽʛʽʻʥʽʯʥʠʡ 

ʥʦʨʤʘʪʠʚ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ ï 0,5 ʤʛ/ʣ [37]. ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ 

ʚʤ̔ʩʪʦʤ ʟʘʣʽʟʘ ʪʘ ʤʘʨʛʘʥʮʶ ʫ 2015-2017 ʨʨ. ʙʫʣʘ ʧʨʠʡʥʷʪʥʦʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʘ 2-

3 ʢʣʘʩʘʤ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4808:2007 [91]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ  ʟʘʣʽʟʘ (ʨ<0,001) ʪʘ ʤʘʨʛʘʥʮʶ ʚʽʜ ʧʫʥʢʪʫ 1 ʂʠʾʚʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʜʦ ʧʫʥʢʪʫ 12 ʫ ʧʦʥʠʟʟʽ ɼʥʽʧʨʘ ʫ 1,3 ʪʘ 1,5 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʤʦʞʝ 

ʧʦʷʩʥʶʚʘʪʠʩʷ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 

ʨʝʞʠʤʽʚ, ʟʤʽʥʘʤʠ ʚʠʜʽʚ ˇʨʫʥʪʽʚ (ʯʦʨʥʦʟʝʤʠ, ʢʘʰʪʘʥʦʚʽ ˇʨʫʥʪʠ ʽ ʩʦʣʦʥʯʘʢʠ) 

ʪʦʱʦ [161].  

ɿʘʛʘʣʦʤ ʟʘ ʨʫʩʣʦʤ ɼʥʽʧʨʘ, ʷʢ ʽ ʚ  90-ʭ ʨʦʢʘʭ, ʧʝʨʽʦʜʠʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʩʫʪʪʻʚʽ 

ʟʙʽʣʴʰʝʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʍʉʂ, ʢʦʣʴʦʨʦʚʽʩʪʴ, ʟʘʣʽʟʦ), ʟ ʤʝʥʰʦʶ ʯʘʩʪʦʪʦʶ ï 

ʤʘʨʛʘʥʮʶ ʪʘ ʬʦʩʬʦʨʫ. ʈʽʟʢʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ  ʤʦʞʫʪʴ  ʙʫʪʠ 

ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ (ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ, ʦʧʘʜʠ, ʢʨʠʞʘʥʠʡ 

ʧʦʢʨʦʚ, ʧʘʚʦʜʢʦʚʽ ʧʨʦʮʝʩʠ ʪʦʱʦ) ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ (ʜʝʩʦʨʙʮʽʷ ʟʘʙʨʫʜʥʝʥʴ ʟ̔ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʝʥʴ ʯʝʨʝʟ ʟʤʽʥʠ ʨʽʚʥ ̫ ʚʦʜʠ ʫ ʚʦʜʦʩʭʦʚʠʱʽ ʟʘʚʜʷʢʠ ʡʦʛʦ ʩʧʨʘʮʶʚʘʥʥʶ, 

ʩʢʠʜʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʪʦʱʦ).  

ʇʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʠʡ ʾʾ ʟʚôʷʟʦʢ ʪʽʣʴʢʠ ʟ ʍʉʂ (ʨ<0,001) ʪʘ  ʢʠʩʥʝʤ 

(ʨ<0,001) ʫ ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʅʘ ʫʟʘʛʘʣʴʥʝʥʠʭ ʛʨʘʬʽʢʘʭ ʚʠʜʥʦ ʥʘʷʚʥʽʩʪʴ 

ʣʽʥʽʡʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʽʟ ʍʉʂ ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʟ ʢʠʩʥʝʤ (ʨʠʩ. 3.12).  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʍʉʂ  ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʣʘ ʪʘʢʠʡ ʚʠʛʣʷʜ 

(ʪʘʙʣ. 3.5):  

 

                                             y=a+bʭ,                                                        (3.1) 

ʜʝ ʘ, b ï ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ. 
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                     ʘ)                                                                   ʙ) 

ʈʠʩ. 3.12 ï ɼʠʥʘʤʽʢʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʍʉʂ (ʘ) ʪʘ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ (ʙ)  ʟʘʣʝʞʥʦ  

ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ. 

ʊʘʙʣʠʮʷ 3.5  

ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʇʘʨʘʤʝʪʨ ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (ʄ) 

ʇʦʭʠʙʢʘ 

ʩʝʨʝʜʥʴʦʛʦ (m) 

ʂʦʝʬʽʮʽʻʥʪ t p 

a 24,62 0,329 74,796 < 0,001 

b 0,247 0,022 11,323 < 0,001 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʨʦʮʝʩʫ ʨʦʟʯʠʥʝʥʥʷ ʢʠʩʥʶ ʫ ʚʦʜʽ [451] 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʢʠʩʥʶ  ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʣʘ ʪʘʢʠʡ ʚʠʛʣʷʜ 

(ʪʘʙʣ. 3.6): 

                                               y =k ³ exp(-ax),                                         (3.2) 

ʜʝ k, a ï ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ.  

ʊʘʙʣʠʮʷ 3.6  

ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʇʘʨʘʤʝʪʨ ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (ʄ) 

ʇʦʭʠʙʢʘ 

ʩʝʨʝʜʥʴʦʛʦ (m) 

ʂʦʝʬʽʮʽʻʥʪ t p 

k 10,109 0,106 95,497 < 0,001 

a 0,012 0,001 15,976 < 0,001 
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ʅʘ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʛʨʘʬʽʢʫ ʯʽʪʢʦ ʚʠʜʥʦ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʍʉʂ (ʨ<0,001) ʪʘ  

ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʠʷʚʣʝʥʦ ʥʘ 220-ʠʡ  

ʜʝʥʴ ʨʦʢʫ (ʧʝʨʰʫ ʜʝʢʘʜʫ ʩʝʨʧʥʷ)  (ʨʠʩ. 3.13). 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.13 ï ɼʠʥʘʤʽʢʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʍʉʂ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ. 

 

ʂʨʠʚʘ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʪʘʢʦʶ ʬʫʥʢʮʽʻʶ (ʫ), ʘʥʘʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʾ ʱʽʣʴʥʦʩʪʽ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʪʘʙʣ. 3.7): 

 

                                         y=y0+b³ exp(-c³ (x-x0)
2),                                   (3.3) 

         y = (25,5343) + (7,67726) ³ exp(-(,347e-3) ³ (x-(218,278))^2),           (3.4) 
 

ʜʝ  y0, b, ʩ, x0 ï ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ, ʱʦ ʤʘʶʪʴ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʝʥʥʷ:  

      y0 ï ʟʩʫʚ ʧʦ ʦʩ ̔çyè- ʚ̔; 

     b ï ʤʘʩʰʪʘʙ;  

     ʩ ï çʰʚʠʜʢʽʩʪʴè; 

    x0 ï ʟʩʫʚ ʧʦ ʦʩ ̔çxè- ʚ̔. 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʝʡ (ʪʘʙʣ. 3.7) ʩʚʽʜʯʘʪʴ, ʱʦ ʚʩʽ ʚʦʥʠ 

ʜʦʩʪʦʚʽʨʥʽ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ, ʱʦ ʜʦʚʦʜʠʪʴ ʟʘʛʘʣʴʥʫ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨ. ɼʥʽʧʨʦ ʱʦʜʦ ʚʤʽʩʪʫ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʬʦʨʤʫʶʪʴ  ʨʠʟʠʢ çʮʚʽʪʽʥʥʷè, ʩʚʽʜʯʘʪʴ, ʱʦ  ʥʘʡʧʨʦʙʣʝʤʥʽʰʫ ʷʢʽʩʪʴ ʤʘʣʘ  
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ʊʘʙʣʠʮʷ 3.7   

ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʇʘʨʘʤʝʪʨ ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (ʄ) 

ʇʦʭʠʙʢʘ 

ʩʝʨʝʜʥʴʦʛʦ (m) 

ʂʦʝʬʽʮʽʻʥʪ t p 

y0 25,54 0,28 89,88 < 0,001 

b 7,68 0,54 14,30 < 0,001 

ʩ 0,0003 0,000065 5,35 < 0,001 

x0 218,26 3,00 72,85 < 0,001 

ʚʦʜʘ ʫ ʧʫʥʢʪʽ ʚʽʜʙʦʨʫ ʧʨʦʙ 6 ʂʘʤôʷʥʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʙʽʣʷ ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ 

(ʨʠʩ. 3.14). 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.14 ï ʄʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʜʝʢʩʫ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ: ɯʇ ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ, ʇɺʇ ï ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ; 

ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ 1-12 ʘʥʘʣʦʛʽʯʥʽ  ʟʘʟʥʘʯʝʥʠʤ ʥʘ ʨʠʩ. 3.1. 

 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʢʣʘʜ ʚʦʜʠ ʫ ʮʴʦʤʫ ʧʫʥʢʪʽ ʤʦʞʫʪʴ ʤʘʪʠ 

ʩʪʽʯʥʽ ʚʦʜʠ ʧʝʨʝʜʫʩʽʤ ʤ. ʂʨʝʤʝʥʯʫʢ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʰʦʛʦ ʜʝʩʷʪʢʘ ʧʨʦʤʠʩʣʦʚʠʭ 

ʤʽʩʪ ʋʢʨʘʾʥʠ, ʱʦ ʩʢʠʜʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʽ 

ʦʙôʻʢʪʠ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʟʽ ʟʚʦʨʦʪʥʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ.  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 3.14, ʽʥʪʝʛʨʘʣʴʥʽ ʽʥʜʝʢʩʠ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʠ 

ʟʙʽʛʘʶʪʴʩʷ ʫ ʧʫʥʢʪʘʭ 1-4, ʘ ʪʘʢʦʞ 7-11, ʟʦʢʨʝʤʘ ʫ ʧʝʨʰʽʡ ʟʘʟʥʘʯʝʥʽʡ ʛʨʫʧʽ ʽʥʜʝʢʩʠ 

ʙʫʣʠ ʫ 2 ʨʘʟʠ ʙʽʣʴʰʽ, ʥʽʞ ʫ ʧʫʥʢʪʘʭ ʜʨʫʛʦʾ ʛʨʫʧʠ. ɺʠʷʚʣʝʥʦ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʜʝʢʩʫ ʫ ʧʫʥʢʪʘʭ 5 (ʫ 1,5 ʨʘʟʘ) ʪʘ 6 (ʱʝ ʫ 1,2 ʨʘʟʘ), ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʫ ʧʫʥʢʪʽ 12 (ʫ 
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1,8 ʨʘʟʘ). ʈʽʟʥʠʮʷ ʫ ʽʥʜʝʢʩʘʭ ʤʽʞ ʧʫʥʢʪʘʤʠ 6 ʪʘ 12 ʤʘʢʩʠʤʘʣʴʥʘ ʪʘ ʜʦʨʽʚʥʶʻ 6,9 ʨʘʟʘ. 

ʆʪʞʝ, ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʜʦʟʚʦʣʠʣʘ ʚʠʜʽʣʠʪʠ ʩʭʦʞʽ ʟʘ ʷʢʽʩʪʶ ʟʦʥʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʨʽʯʢʠ ʱʦʜʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʦʮʽʥʠʪʠ ʾʭ ʢʽʣʴʢʽʩʥʦ.  

ʇʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʫ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʚʦʜʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʦʢʨʝʤʦ ʧʦ ʨʦʢʘʭ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʥʘʯʝʥʴ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫʧʨʦʜʦʚʞ 2015-2017 ʨʨ. ʫ ʧʫʥʢʪʘʭ 1-3 ʪʘ 5-12 ʪʘ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʫ  2017 ʨ. ʫ ʧʫʥʢʪʽ 

4 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʨʠʩ. 3.15).  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.15 ï ʄʦʜʝʣʴ ʯʘʩʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʧʫʥʢʪʽ 4 ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʝʢʩʫ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ: ʂʈ4 ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ, RIK ï ʨʦʢʠ.                                         

 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘʩʪʦʩʦʚʘʥʦ ʦʜʠʥ ʟ ʝʬʝʢʪʠʚʥʽʰʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ï ʤʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʩʭʦʞʠʤʠ ʦʟʥʘʢʘʤʠ ʫʛʨʫʧʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ (ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ, ʘʤʦʥʽʡ,  ʍʉʂ, ʬʦʩʬʘʪ-ʽʦʥ, ʟʘʣʽʟʦ ʪʘ 

ʤʘʨʛʘʥʝʮʴ). ɿʘʛʘʣʦʤ ʚʽʜʦʢʨʝʤʣʝʥʦ ʜʚʘ ʢʣʘʩʪʝʨʠ ʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. 

ʅʘʡʙʣʠʞʯʝ ʫ ʙʘʛʘʪʦʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʪʘʰʦʚʘʥʽ  ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʬʦʩʬʦʨ ʪʘ 

ʘʟʦʪ, ʧʦʪʽʤ ʜʦ ʥʠʭ ʧʨʠʤʠʢʘʻ ʢʠʩʝʥʴ, ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʫʪʚʦʨʶʶʪʴ ʧʝʨʰʠʡ 

ʢʣʘʩʪʝʨ; ʜʦ ʜʨʫʛʦʛʦ ʢʣʘʩʪʝʨʫ ʚʽʜʥʝʩʝʥʦ ʍʉʂ ʪʘ ʢʦʣʴʦʨʦʚʽʩʪʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ  (ʨʠʩ. 3.16).  
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ʈʠʩ. 3.16 ï ɼʝʥʜʨʦʛʨʘʤʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ: ʆ2 ï ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, COLOR ï ʢʦʣʴʦʨʦʚʽʩʪʴ, NH4 ï ʘʤʦʥʽʡ, Fe ï ʟʘʣʽʟʦ, 

Mn ï ʤʘʨʛʘʥʝʮʴ, P ï ʬʦʩʬʘʪ-ʽʦʥ. 

 

ɺʽʜʦʢʨʝʤʣʝʥʦ ʪʘʢʦʞ ʜʚʘ ʦʩʥʦʚʥʠʭ ʢʣʘʩʪʝʨʠ ʟ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ: 7-12 (ʙʽʣʷ 

ʤ. ʂʘʤôʷʥʩʴʢʝ ï ʤ. ʍʝʨʩʦʥ) ʪʘ 1-6 (ʙʽʣʷ ʤ. ʂʠʾʚ ï ʙʽʣʷ ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ). ɺʠʷʚʣʝʥʦ 

ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʤʽʞ ʚʦʜʘʤʠ ʟ ʧʫʥʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʣʘʩʪʝʨʘʭ, ʟʘ 

ʚʤʽʩʪʦʤ ʍʉʂ, ʢʦʣʴʦʨʦʚʦʩʪʽ, ʘʤʦʥʽʶ ʪʘ ʢʠʩʥʶ. ʋ ʜʚʦʭ ʢʣʘʩʪʝʨʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʯʦʪʠʨʠ 

ʢʣʘʩʪʝʨʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʽʜʩʪʘʥʷʤʠ (ʜʦ 2-ʭ ʦʜʠʥʠʮʴ ʚʽʜʩʪʘʥʽ ʟʚô̫ʟʢʫ), ʱʦ ʤʦʞʣʠʚʦ 

ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: 7-8 < 9-10 < 11-12 (ʧʝʨʰʠʡ ʢʣʘʩʪʝʨ) <  2-4  (ʜʨʫʛʠʡ 

ʢʣʘʩʪʝʨ). ʗʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʫ ʜʚʦʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ ʦʜʥʽʻʾ ʧʘʨʠ ʤʘʻ ʩʭʦʞʽ 

ʚʣʘʩʪʠʚʦʩʪʽ (ʨʠʩ. 3.17) [454].   

 

 

 

 

 

 

 

 

ʈʠʩ. 3.17 ï ɼʝʥʜʨʦʛʨʘʤʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʇɺʇ) 

ʟʘ ʷʢʽʩʪʶ ʚʦʜʠ: ʉ_1, ʉ_2, ʉ_3, ʉ_4, ʉ_5, ʉ_6, ʉ_7, ʉ_8, ʉ_9, ʉ_10, ʉ_11, ʉ_12. 
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3.2.  ɯʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʚ ʤʽʩʮʷʭ ʧʠʪʥʠʭ 

ʚʦʜʦʟʘʙʦʨʽʚ ʪʘ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ  

 

ʂʦʤʧʣʝʢʩʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʴʦʭ ʤʝʪʦʜʽʚ, ʦʜʥʠʤ ʟ ʥʠʭ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ. ʗʢ 

ʟʘʟʥʘʯʘʣʦʩʷ ʫ ʨʦʟʜʽʣʽ 2, ʮʝʡ ʤʝʪʦʜ ʩʪʘʻ ʧʦʧʫʣʷʨʥʠʤ ʯʝʨʝʟ ʜʦʩʪʫʧʥʽʩʪʴ, 

ʫʥʽʬʽʢʦʚʘʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʨʦʟʨʘʭʫʥʢʫ, ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʥʘʩʘʤʧʝʨʝʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ 

ʧʨʦʚʝʜʝʥʥʷ ʪʨʠʚʘʣʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʽʙʥʠʭ 

ʦʙôʻʢʪʽʚ ʘʙʦ ʾʭ ʟʤʽʥ ʫ ʯʘʩʽ [200]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ (ɯʇ), ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ ʨʦʟʨʘʭʫʥʢʫ 

ʩʫʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫʩʽʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ (xi), ʥʦʨʤʦʚʘʥʠʭ ʜʦ ʾʭ çʙʝʟʧʝʯʥʦʛʦè (x0) 

ʟʥʘʯʝʥʥʷʤ (ʜʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ï ɻɼʂ): 

 

                                

×
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ʇʀ                                    (3.5) 

 

ʅʘʩʪʽʣʴʢʠ ʞ ʧʦʧʫʣʷʨʥʠʡ ʩʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʇʍɿ), ʱʦ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʬʦʨʤʫʣʦʶ, ʘʣʝ ʪʽʣʴʢʠ ʜʣʷ ʜʝʩʷʪʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦ ʁʧʝʨʝʚʠʱʫʶʪʴ ɻɼʂ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʘʣʝ ʚʞʝ ʟ ʫʩʝʨʝʜʥʝʥʥʷʤ  ̔

ʪʽʣʴʢʠ ʜʣʷ ʰʝʩʪʠ ʥʘʡʙʽʣʴʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʽʥʜʝʢʩ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɯɿɺ): 
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ʗʢʱʦ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʜʠʥʘʤʽʮʽ, ʪʦʙʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ  
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ʜʝʷʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʤʽʨʽʚ, ʪʦ ʫ ʨʦʣʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʤʙʽʥʘʪʦʨʥʠʡ ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ (ʂɯɿ), ʟʘ ʷʢʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʣʘʩ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʠ [200, 455]: 
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=                                  (3.7) 

ʜʝ   ki ï ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ɻɼʂ; 

       Ki - ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ i-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʤʝʪʠ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ɻɼʂ, ʘ ʤʝʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ï ʧʦʩʪʽʡʥʝ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʾʾ ʟʤʽʥʘʤʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 2000/60/ɭʉ ʫ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ, ʪʦʜʽ ʜʦʮʽʣʴʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʰʽ ʤʝʪʦʜʠʢʠ, ʱʦ 

ʥʝ ʧʦʚôʟ̫ʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɼʂ.  

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ 7-ʤʠ ʙʣʦʢʽʚ 

ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʨʦʣʽ ʚʠʭʽʜʥʦʾ ʚʦʜʫ 

ʨ. ɼʥʽʧʨʦ, ʘ ʩʘʤʝ: ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ (ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè), ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

(ʂʅʌʉ, ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè, ʙʣʦʢʠ ˉ 1 ʪʘ 2 ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè  

ʤ. ɿʘʧʦʨʽʞʞʷ), ʂʘʭʦʚʩʴʢʦʛʦ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ (ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ) ʚʦʜʦʩʭʦʚʠʱ ʪʘ ɿʘʭʽʜʥʦʛʦ ʛʨʫʧʦʚʦʛʦ ʚʦʜʦʚʦʜʫ 

(ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè) [455]. ɺʩʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʙʫʣʠ ʨʦʟʙʠʪʽ ʥʘ ʛʨʫʧʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

(ʨʘʜʽʦʣʦʛʽʯʥʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ (ɯʇ), ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʟ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʶ ʪʘ ʟʘʛʘʣʴʥʦʩʘʥʽʪʘʨʥʦʶ, ʘ ʪʘʢʦʞ  ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ 

ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ). ʋʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ 

ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʢʦʞʥʦʾ ʦʟʥʘʢʠ ʤʝʪʦʜʦʤ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʊ. ʉʘʘʪʽ. ɼʣʷ 

ʮʴʦʛʦ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʝʢʩʧʝʨʪʠ ʚʽʜʧʦʚʽʜʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ 

ʚ ʧʦʧʘʨʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ ʤʽʞ ʩʦʙʦʶ ʦʙ'ʻʢʪʽʚ [205]. ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ 
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ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 3-ʙʘʣʴʥʘ ʰʢʘʣʘ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ. ʗʢʱʦ ʦʟʥʘʢʠ ʚʚʘʞʘʣʠʩʷ 

ʨʽʚʥʦʟʥʘʯʥʠʤʠ, ʾʭ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʨʽʚʥʷʥʥʷ ʜʦʨʽʚʥʶʚʘʣʠ ç1è, ʷʢʱʦ ʦʟʥʘʢʘ xi 

ʦʮʽʥʶʚʘʣʘʩʷ ʝʢʩʧʝʨʪʘʤʠ ʷʢ ʟʥʘʯʥʽʰʘ, ʥʽʞ ʦʟʥʘʢʘ xj, ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʠʩʚʦʶʚʘʣʦʩʷ 

ʟʥʘʯʝʥʥʷ kij = 2. ʗʢʱʦ xi ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʟʥʘʯʥʽʰʠʡ, ʥʽʞ xj, ʢʦʝʬʽʮʽʻʥʪ ʚʚʘʞʘʚʩʷ 

ʨʽʚʥʠʤ kij = 3. ʇʦʨʽʚʥʷʣʴʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʚʠʷʚʣʷʣʠʩʷ ʤʝʥʰ ʟʥʘʯʫʱʠʤʠ, ʦʪʨʠʤʫʚʘʣʠ 

ʟʚʦʨʦʪʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʚʽʜʧʦʚʽʜʥʦ, kji = 1/2 = 0,5 ʘʙʦ kji = 1/3 = 0,33). 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʥʦʩʠʣʠʩʷ ʚ ʦʮʽʥʦʯʥʫ ʪʘʙʣʠʮʶ ʧʦ ʨʷʜʢʘʭ. ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʾ 

ʪʘʙʣʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MathCad_14 portable ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ 

ʊ. ʉʘʘʪʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʚʣʘʩʥʽ ʚʝʢʪʦʨʠ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 

ʚʽʜʧʦʚʽʜʘʣʠ çʚʘʛʘʤè ʦʟʥʘʢ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʛʨʫʧʠ. ʗʢʱʦ ʙ ʢʚʘʣʽʬʽʢʘʮʽʷ ʝʢʩʧʝʨʪʽʚ 

ʙʫʣʘ  ʨʽʟʥʘ, ʪʦ ʾʤ ʪʘʢʦʞ ʪʨʝʙʘ ʙʫʣʦ ʙ ʧʨʠʚʣʘʩʥʶʚʘʪʠ ʜʝʷʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʥʘʯʫʱʦʩʪʽ, ʘ 

ʧʦʜʘʣʴʰʝ ʫʩʝʨʝʜʥʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʟʥʘʢ ʚʠʢʦʥʫʚʘʣʦʩʷ ʙ ʟʘ ʬʦʨʤʫʣʦʶ 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʛʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʚʘʣʽʬʽʢʘʮʽʾ ʝʢʩʧʝʨʪʽʚ. ʋ 

ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʚʘʣʽʬʽʢʘʮʽʷ ʝʢʩʧʝʨʪʽʚ ʙʫʣʘ ʨʽʚʥʦʟʥʘʯʥʘ, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʠʡ ʝʪʘʧ ʥʝ 

ʚʠʢʦʥʫʚʘʚʩʷ. ʂʨʽʤ ʟʽʩʪʘʚʣʝʥʥʷ ʦʟʥʘʢ ʚʩʝʨʝʜʠʥʽ ʛʨʫʧ ʝʢʩʧʝʨʪʘʤ ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʪʘʢʦʞ 

ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʣʴʥʝ ʧʦʧʘʨʥʝ ʟʽʩʪʘʚʣʝʥʥʷ ʛʨʫʧ ʦʟʥʘʢ ʤʽʞ ʩʦʙʦʶ ʟʘ ʪʘʢʦʶ ʞ 

ʤʝʪʦʜʠʢʦʶ. 

ʇʦʜʘʣʴʰʘ ʤʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʧʦʣʷʛʘʣʘ ʚ ʢʦʨʠʛʫʚʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʚʘʛ. 

ɺʠʢʣʠʢʘʥʦ ʮʝ ʙʫʣʦ ʪʠʤ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʨʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʚʘʛ, ʾʭ ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʘʣʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʟʥʘʢ ʚ 

ʛʨʫʧʘʭ. ʏʠʤ ʮʷ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʙʽʣʴʰʝ, ʪʠʤ ʤʝʥʰʝ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʠʭʦʜʠʣʠ ʚʣʘʩʥʽ 

ʯʠʩʣʘ, ʘ ʦʪʞʝ ʽ ʚʘʛʠ ʦʟʥʘʢ. ʋ ʚʠʢʦʥʘʥʦʤʫ ʥʘʤʠ ʫʛʨʫʧʦʚʘʥʥʽ ʮʽ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʶʚʘʣʠʩʷ 

ʚʽʜ 2-ʭ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʨʘʜʽʘʮʽʡʥʠʭ ʪʘ ʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ) ʜʦ 11-ʪʠ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʟ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʶ ʘʙʦ ʟʘʛʘʣʴʥʦʩʘʥʽʪʘʨʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ). 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʟ ʨʽʟʥʠʭ ʛʨʫʧ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ ɼʉʘʥʇʽʅ 2.2.4ï171ï10 çɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè, ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʨʘʭʫʚʘʪʠ ʮʝʡ ʤʦʤʝʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʨʠʛʫʚʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ  (kj).  ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ ʩʧʦʯʘʪʢʫ ʩʬʦʨʤʦʚʘʥʘ ʥʘʡʧʨʦʩʪʽʘh 
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çʙʘʟʦʚʘè ʤʘʪʨʠʮʷ ʟ ʜʚʦʭ ʦʟʥʘʢ, ʷʢʽ ʚʚʘʞʘʣʠʩʷ ʨʽʚʥʦʟʥʘʯʥʠʤʠ. ɿʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʚʣʘʩʥʦʛʦ ʚʝʢʪʦʨʘ ʙʫʣʠ ʦʜʥʘʢʦʚʽ ʪʘ ʜʦʨʽʚʥʶʚʘʣʠ:  

 

                                  l2 = 1/Õ2 = 0,707.                                (3.8) 

 

ʉʫʤʘ ʮʠʭ ʝʣʝʤʝʥʪʽʚ S2 ʜʦʨʽʚʥʶʚʘʣʘ S2 = Õ2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʨʽʚʥʦʟʥʘʯʥʠʭ ʤʘʪʨʠʮʴ ʟ n ʦʟʥʘʢ ʫ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʘʭ 

ʝʣʝʤʝʥʪʠ, ʟʨʦʟʫʤʽʣʦ, ʙʫʣʠ ʦʜʥʘʢʦʚʽ ʽ ʨʽʚʥʽ ln: 

 

                                         ln = 1/Õn.                                         (3.9) 

 

ɰʭ ʩʫʤʘ (Sn) ʜʦʨʽʚʥʶʚʘʣʘ:  Sn = Õn. ʇʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ kj ʜʣʷ ʚʘʛ j-ʦʾ 

ʛʨʫʧʠ ʟ nj  ʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʩʫʤʠ ʝʣʝʤʝʥʪʽʚ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ ʜʦ 

ʩʫʤʠ ʝʣʝʤʝʥʪʽʚ ʚʣʘʩʥʠʭ ʚʝʢʪʦʨʽʚ çʙʘʟʦʚʦʾè ʤʘʪʨʠʮʽ: 

 

                           kj = Sj /S2 = Õnj/Õ2 = Õ( nj/2).                         (3.10) 

 

ʆʩʢʽʣʴʢʠ ʝʢʩʧʝʨʪʠ ʧʨʦʚʦʜʠʣʠ ʟʽʩʪʘʚʣʝʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʛʨʫʧ ʤʽʞ ʩʦʙʦʶ, ʜʣʷ 

ʢʦʞʥʦʾ j-ʦʾ ʛʨʫʧʠ ʦʟʥʘʢ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ej, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʠʩʷ ʮʽ ʧʦʧʨʘʚʦʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ: 

 

                              k* j = ej kj = ej Õ( nj/2).                                 (3.11) 

 

ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʪʥʽ ʚʘʛʠ ʢʦʞʥʦʛʦ i-ʛʦ ʦʟʥʘʢʠ ʚ j-ʦʾ 

ʛʨʫʧʠ (eij) ʤʥʦʞʠʣʠʩʷ ʥʘ ʛʨʫʧʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʧʦʚʽʜʥʦʾ j-ʦʾ ʛʨʫʧʠ:  

 

                                   wi = eij k* j.                                               (3.12) 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʩʽʭ ʮʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʚʩʽʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

(ʪʘʙʣ. 3.8).  

ʊʘʙʣʠʮʷ 3.8  

ɺʝʣʠʯʠʥʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (wi) ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʇʦʢʘʟʥʠʢ 

ɺʘʛʦʚʽ  

ʢʦʝʬʽʮʽʻʥʪʠ, wi ʇʦʢʘʟʥʠʢ 

ɺʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ, wi 

Ŭ-ʘʢʪʠʚʥʩ̔ʪʴ 0,396 ʅʘʬʪʦʧʨʦʜʫʢʪʠ 0,179 

ɓ-ʘʢʪʠʚʥʩ̔ʪʴ 0,198 ʉʇɸʈ 0,162 

ʂʦʣʴʦʨʦʚʽʩʪʴ 0,081 ɸʣʶʤ̔ʥ̔ʡ  0,103 

ʂʘʣʘʤʫʪʥʽʩʴ 0,195 ɸʤ̔ʘʢ 0,112 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ 0,061 ʅʪ̔ʨʠʪʠ 0,206 

ɿʘʣʽʟʦ 0,086 ʅʪ̔ʨʘʪʠ 0,261 

ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ 0,112 ʈʪʫʪʴ 0,380 

ʄʘʨʛʘʥʝʮ ɹ 0,134 ʉʚʠʥʝʮ ɹ 0,341 

ʄʜ̔ ɹ 0,198 ʌʪʦʨʠʜʠ 0,228 

ʇʦʣ̔ʬʦʩʬʘʪʠ 0,139 ʅʢ̔ʝʣʴ 0,247 

ʉʫʣʴʬʘʪʠ 0,089 ʍʨʦʤ ʟʘʛʘʣʴʥʠʡ 0,272 

ʍʣʦʨʠʜʠ 0,136 ʂʨʝʤʥʡ̔ 0,098 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ 0,114 ʍʣʦʨʦʬʦʨʤ 0,228 

ʎʠʥʢ 0,120   

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʚʠʱʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ. ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ ʮʽʡ ʪʘʙʣʠʮʽ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 27 ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ 

ʚʠʤʦʛʘʤʠ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʩʝʨʝʜ ʷʢʽ ʻ: ʨʘʜʽʦʣʦʛʽʯʥʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʟ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʶ ʪʘ ʟʘʛʘʣʴʥʦʩʘʥʽʪʘʨʥʦʶ, ʘ ʪʘʢʦʞ  ʩʘʥʽʪʘʨʥʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ.  

ʊʘʢʦʞ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʨʘʥʞʦʚʘʥʝ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘ 
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ʧʝʨʰʠʭ 11-ʪʠ ʤʽʩʮʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʙʽʣʴʰʠʤ ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʘʤ, 

ʨʦʟʪʘʰʫʚʘʣʠʩʷ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ 

ʪʘ ʨʘʜʽʦʥʫʢʣʽʜʠ, ʘ ʜʘʣʽ ï ʨʝʯʦʚʠʥʠ, ʱʦ ʤʘʶʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ 

ʻ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] (ʪʘʙʣ. 3.9). 

ʊʘʙʣʠʮʷ 3.9   

ʈʘʥʞʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʽʟ ʟʥʘʯʝʥʴ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʈʘʥʛ ʇʦʢʘʟʥʠʢ ʈʘʥʛ ʇʦʢʘʟʥʠʢ 

1 Ŭ-ʘʢʪʠʚʥʽʩʪ ɹ 15 ʧʦʣ̔ʬʦʩʬʘʪʠ 

2 ʨʪʫʪʴ 16 ʭʣʦʨʠʜʠ 

3 ʩʚʠʥʝʮ ɹ 17 ʤʘʨʛʘʥʝʮ ɹ

4 ʭʨʦʤ ʟʘʛʘʣʴʥʠʡ 18 ʮʠʥʢ 

5 ʥ̔ʪʨʘʪʠ 19 ʩʫʭʠʡ ʟʘʣʠʰʦʢ 

6 ʥ̔ʢʝʣʴ 20 ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ 

7 ʭʣʦʨʦʬʦʨʤ 21 ʘʤ̔ʘʢ 

8 ʬʪʦʨʠʜʠ 22 ʘʣʶʤ̔ʥ̔ʡ 

9 ʥ̔ʪʨʠʪʠ 23 ʢʨʝʤʥʡ̔ 

10 ʤ̔ʜ ɹ 24 ʩʫʣʴʬʘʪʠ 

11 ɓ-ʘʢʪʠʚʥʩ̔ʪʴ 25 ʟʘʣʽʟʦ 

12 ʢʘʣʘʤʫʪʥʽʩʪʴ 26 ʢʦʣʴʦʨʦʚʽʩʪʴ 

13 ʥʘʬʪʦʧʨʦʜʫʢʪʠ 27 ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ 

14 ʉʇɸʈ   

ɼʣʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʚʠʢʦʨʠʩʪʘʥʽ ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʦʙôʻʜʥʘʥʥʷ (ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʧʨʘʚʠʣʘʤʠ) ʙʝʟʣʽʯʽ ʟʤʽʥʥʠʭ ʚ 

ʦʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ [205]. ʇʦʧʝʨʝʜʥʴʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʝʟʨʦʟʤʽʨʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ 

(di) ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʦʮʝʜʫʨʘ ʟʽʩʪʘʚʣʝʥʥʷ ʽʟ ʨʦʟʤʘʭʦʤ ʚʠʙʽʨʢʠ: 

 

                          di = (x i ï ʭ i 
-) / (x i 

+ ï ʭ i 
-),                         (3.13) 

ʜʝ x i 
- ʪʘ  x i 

+ ï ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ.  
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ʂʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

                               ʂʇ = Ɇ  di wi / Ɇ wi,                                 (3.14) 

ʜʝ ʂʇ ï ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ;  

      Ɇ - ʟʥʘʢ ʩʫʤʠ;  

     wi - ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ; 

     di  ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʝʢʚʽʚʘʣʝʥʪ. 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʟʥʘʯʝʥʴ, 

ʾʭ ʧʦʭʠʙʦʢ ʪʘ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʽʟʥʠʮʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪôʶʜʝʥʪʘ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʝʣʠʯʠʥʠ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ, 

ʟʤʽʥʶʶʪʴʩʷ ʫ ʤʝʞʘʭ: ʜʦ ʦʯʠʱʝʥʥʷ ï 0,09-0,35, ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ï 0,11-0,39. ɹʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʙʽʣʴʰʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ ʚʦʜ. ʉʝʨʝʜʥʽʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʚʩʽʭ ʩʪʘʥʮʽʡ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʚʝʩʥʦʶ, ʚʣʽʪʢʫ ʪʘ ʚʦʩʝʥʠ 

ʜʦʩʪʦʚʽʨʥʦ (p<0,001) ʙʽʣʴʰʠʡ, ʥʽʞ ʚʟʠʤʢʫ, ʘ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟʘ 

ʩʝʟʦʥʘʤʠ ʨʦʢʫ (ʨʠʩ. 3.18, 3.19).  

ɿʘʟʥʘʯʝʥʝ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʘʭʫʥʢʘʤ ʜʣʷ ʦʜʥʽʻʾ ʩʪʘʥʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʙʣʦʢʫ 

 ̄2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ, ʜʣʷ ʷʢʦʾ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ 

ʚʦʜ ʙʽʣʴʰʽ ʟʘ ʚʽʜʧʦʚʽʜʥʽ ʩʝʨʝʜʥʽ (ʨʠʩ. 3.20, 3.21).   

ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʚʦʜ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʨʦʢʽʚ (ʨʠʩ. 3.22).  

 

 

 

 

 

 

ʈʠʩ.  3.18 ï  ɼʠʥʘʤʽʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ) ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʚ 

ʤʽʩʮʷʭ ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ 7-ʤʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟʘ ʩʝʟʦʥʘʤʠ ʨʦʢʫ: 1 ï ʟʠʤʘ; 

2 ï ʚʝʩʥʘ; 3 ï ʣʽʪʦ; 4 ï ʦʩʽʥʴ. 
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ʈʠʩ. 3.19 ï ɼʠʥʘʤʽʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ) ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ                 

7-ʤʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟʘ ʩʝʟʦʥʘʤʠ ʨʦʢʫ: 1 ï ʟʠʤʘ; 2 ï ʚʝʩʥʘ; 3 ï ʣʽʪʦ; 4 ï ʦʩʽʥʴ. 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.20 ï ɼʠʥʘʤʽʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ) ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʚ 

ʤʽʩʮʽ ʧʠʪʥʦʛʦ ʚʦʜʦʟʘʙʦʨʫ ʙʣʦʢʫ ˉ 2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ ʟʘ ʩʝʟʦʥʘʤʠ ʨʦʢʫ: 1 ï 

ʟʠʤʘ; 2 ï ʚʝʩʥʘ; 3 ï ʣʽʪʦ; 4 ï ʦʩʽʥʴ.  

 

 

 

 

 

 

 

ʈʠʩ. 3.21 ï ɼʠʥʘʤʽʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ) ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ                 

ʙʣʦʢʫ ˉ 2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ ʟʘ ʩʝʟʦʥʘʤʠ ʨʦʢʫ: 1 ï ʟʠʤʘ; 2 ï ʚʝʩʥʘ; 3 ï ʣʽʪʦ;               

4 ï ʦʩʽʥʴ.  
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ʈʠʩ.  3.22 ï ʄʦʜʝʣʴ ʯʘʩʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʚ ʤʽʩʮʷʭ 

ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (ʂʈ). 

 

ɺʠʷʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʫ                

2017 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ 2016 ʨ., ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʝ ʷʢ ʧʨʠʨʦʜʥʠʤʠ, ʪʘʢ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ (ʨʠʩ. 3.23).  

 

 

 

 

 

 

 

 

ʈʠʩ. 3.23 ï ʄʦʜʝʣʴ ʯʘʩʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʡ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ). 

 

ɺʠʷʚʣʝʥʦ ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ʨʦʢʘʭ ʜʣʷ ʚʦʜʠ ʙʣʦʢʫ   

 ̄2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ, ʟʦʢʨʝʤʘ, ʧʦʢʘʟʥʠʢ ʫ 2016 ʨ. ʙʫʚ ʤʝʥʰʠʡ, ʥʽʞ ʫ 2015 ʨ. ʪʘ 

2017 ʨ.  (ʨʠʩ. 3.24).  
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ʈʠʩ. 3.24 ï ʄʦʜʝʣʴ ʯʘʩʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʙʣʦʢʫ ˉ 2 ɼɺʉ-

1 ʤ. ɿʘʧʦʨʽʞʞʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ). 

 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜʥʽʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʩʽʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʡ ʧʦʢʘʟʘʣʘ, ʱʦ ʜʦ ʦʯʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʚʠʷʚʠʣʘʩʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʣʷ ʂʅʌʉ ʪʘ ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè (ʫ 1,4 ʨʘʟʘ, ʨ<0,001), ʃʅʌʉ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʪʘ ʙʣʦʢʫ ˉ 1 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ (ʫ 1,3 ʨʘʟʘ, ʨ<0,001) ʪʘ 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʪʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè 

(ʨ<0,001)  (ʨʠʩ. 3.25).  

 

 

 

 

 

 

 

 

ʈʠʩ. 3.25 ï ʄʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʚ ʤʽʩʮʷʭ 

ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (ʂʈ): 0 ï ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè; 1, 2 ï ʂʅʌʉ, ʃʅʌʉ 
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ʂʇ ɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè; 3, 4 ï ʙʣʦʢʽʚ ˉ 1 ʪʘ 2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ; 5 ï 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ; 6 ï ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè.  

 

ɿʥʠʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè (ʫ 1,4 ʨʘʟʘ) ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʟʘʟʥʘʯʝʥʘ ʚʦʜʘ ʻ 

ʜʥʽʧʨʦʚʩʴʢʦʶ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʘ ʩʧʦʨʫʜʘʭ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʨʘʜʠ. ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 3.27, ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʚʦʭ ʩʪʘʥʮʽʡ ï ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè ʪʘ ʂʅʌʉ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè, ʾʭ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʤʘʡʞʝ ʫ 1,5 ʨʘʟʘ ʤʝʥʰʽ, ʥʽʞ ʜʣʷ ʚʦʜ ɼɺʉ-1  

ʤ. ɿʘʧʦʨʽʞʞʷ ʪʘ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ  

ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ɼʥʽʧʨʘ ʪʘ ʧʽʜʜʘʶʪʴʩʷ ʙʽʣʴʰʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ.  

ɼʣʷ ʦʯʠʱʝʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʚʠʷʚʠʣʘʩʷ ʤʽʞ ʢʦʤʧʣʝʢʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʩʪʘʥʮʽʡ ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè ʪʘ ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʫ 

1,2 ʨʘʟʘ (ʨ<0,001) ʪʘ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʪʘ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ʫ 1,2 ʨʘʟʘ (ʨ<0,001) (ʨʠʩ. 3.26).  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.26 ï ʄʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦʾ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʂʈ): 0 ï 

ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè; 1, 2 ï ʂʅʌʉ, ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè; 3, 4 ï ʙʣʦʢʽʚ  

ˉ 1 ʪʘ 2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ; 5 ï ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ;  

6 ï ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè; ʂʈ ï ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ. 
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ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʝʥʦ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ɼɺʉ-

1 ʤ. ɿʘʧʦʨʽʞʞʷ ʪʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʦʜ ʚʩʽʭ ʩʪʘʥʮʽʡ, ʪʦ ʤʽʥʽʤʘʣʴʥʽ ʾʭ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʜʣʷ ʚʦʜ 

ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè (0,177Ñ0,005 ʪʘ 0,167Ñ0,005 ï ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ) ʽ ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè (0,156Ñ0,006 ï ʚʠʭʽʜʥʠʭ). ʄʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʣʷ ʚʦʜ ʚʠʭʽʜʥʠʭ ï ɼɺʉ-1 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʙʣʦʢ ˉ 1 ʪʘ 2 (0,267Ñ0,008 ʜʣʷ ʢʦʞʥʦʾ) ʪʘ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè 

ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ (0,273Ñ0,004), ʧʠʪʥʠʭ ï ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ (0,260Ñ0,008 

ʪʘ 0,265Ñ0,008 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè (0,282Ñ0,009) [205]. 

ɿʘʟʥʘʯʝʥʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʙʽʣʴʰʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʨʽʯʢʦʚʦʾ ʚʦʜʠ  ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ 

ɼʥʽʧʨʘ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘ ʚʦʜʦʧʨʦʚʜ̔ʥʠʭ ʩʪʘʥʮʽʷʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧ̔ ʜʭʦʜʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʟʘ ʜʝʷʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʆʪʞʝ, ʧʦʢʘʟʘʥʦ ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʬʦʩʬʘʪʽʚ, ʘʤʦʥʽʶ, ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ 

ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʨ. ɼʥʽʧʨʦ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʨʦʙʣʝʤ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʜʥʽʧʨʦʚʩʴʢʦʾ 

ʚʦʜʠ, ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʯʠʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ  

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ.    

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟʘʟʥʘʯʝʥʝ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʛʣʷʜʫ 

ʧʠʪʘʥʥʷ ʟ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ ʇʆ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʦʜʦʦʯʠʱʝʥʥʷ. 

2. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʤʽʩʪʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, 

ʱʦ ʭʘʨʘʢʝʪʨʠʟʫʶʪ ɹ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʜʦʟʚʦʣʠʣʘ ʟʨʦʙʠʪʠ 
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ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʾʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. ʋ ʚʦʜʽ ʧʨʘʢʪʠʯʥʦ ʽʟ ʚʩʽʭ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʨ. ɼʥʽʧʨʦ ʫʧʨʦʜʦʚʞ 1994-1998 ʨʨ. ʪʘ 2015-2017 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚʤʽʩʪ ʦʜʥʦʛʦ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʨʝʯʦʚʠʥ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʅʘʡʙʽʣʴʰʠʡ ʥʝʛʘʪʠʚʥʠʡ 

ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʤʘʶʪʴ ʨʝʛʽʦʥʠ ʟ ʚʝʣʠʢʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʦʙô̒ʢʪʘʤʠ, ʱʦ ʾʾ ʟʘʙʨʫʜʥʶʶʪʴ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʟʘʚʜʘʥʴ  ʩʴʦʛʦʜʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʬʦʩʬʦʨʫ ʪʘ ʘʟʦʪʫ ʫ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʘʭ ʟ ʤʝʪʦʶ ʦʙʤʝʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ 

ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʱʦʜʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

3. ʇʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʠʡ ʾʾ ʟʚôʷʟʦʢ ʟ ʍʉʂ (ʨ<0,001) ʪʘ 

ʢʠʩʥʝʤ (ʨ<0,05) ʫ ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʇʦʙʫʜʦʚʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʧʦʟʠʪʠʚʥʫ  ʍʉʂ (ʨ<0,001) ʪʘ ʥʝʛʘʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʠʩʥʶ (ʨ<0,001) ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʡ ʍʉʂ ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ, 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ (ʨ<0,001) (ʧʝʨʰʫ ʜʝʢʘʜʫ 

ʩʝʨʧʥʷ).  

4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʽʚ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ ʟʘ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ çʮʚʽʪʽʥʥʷè ʚʦʜʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʧʨʦʙʣʝʤʥʽʰʫ ʷʢʽʩʪʴ ʤʘʣʘ ʚʦʜʘ ʽʟ ʧʫʥʢʪʫ ʚʽʜʙʦʨʫ ʧʨʦʙ 6 ʂʘʤôʷʥʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ (ʙʽʣʷ ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ). ɺʠʷʚʣʝʥʦ ʩʫʪʪʻʚʝ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ (ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ) ʫ ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ ʪʘ ʂʘʤôʷʥʩʴʢʦʤʫ 

ʚʦʜʦʩʭʦʚʠʱʘʭ (ʫ ʧʫʥʢʪʽ 5 ï ʫ 1,5 ʨʘʟʘ, ʫ ʧʫʥʢʪʽ 6 ï ʱʝ ʫ 1,2 ʨʘʟʘ) ʪʘ ʡʦʛʦ ʟʥʠʞʝʥʥʷ 

(ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ) ʫ ʅʠʞʥʴʦʤʫ ɼʥʽʧʨʽ (ʫ ʧʫʥʢʪʽ 12 ï ʫ 1,8 ʨʘʟʘ). ɿ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʩʭʦʞʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʙʘʛʘʪʦʤʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʫʛʨʫʧʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʫ ʜʚʘ ʢʣʘʩʪʝʨʠ: ʧʝʨʰʠʡ  ï 

ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʬʦʩʬʘʪ-ʽʦʥ, ʘʤʦʥʽʡ (ʧʦʪʽʤ ʜʦ ʥʠʭ ʧʨʠʤʠʢʘʻ ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ), 

ʜʨʫʛʠʡ ï ʍʉʂ ʪʘ ʢʦʣʴʦʨʦʚʽʩʪʴ. ʋ ʜʚʦʭ ʚʝʣʠʢʠʭ ʢʣʘʩʪʝʨʘʭ ʟ̔ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʚʠʷʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʢʣʘʩʪʝʨʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʽʜʩʪʘʥʷʤʠ, ʥʘʡʙʣʠʞʯʝ ʫ ʙʘʛʘʪʦʤʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʨʦʟʪʘʰʦʚʘʥʦ ʢʣʘʩʪʝʨ ï 7-8.   

5. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʠ ʨʽʯʢʠ ɼʥʽʧʨʦ ʫ 

ʤʽʩʮʷʭ ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʪʘ ʧʠʪʥʦʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ 
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ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʛʨʫʧ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʩʦʙʦʶ ʫ ʘʩʧʝʢʪʽ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ. ʆʧʠʩʘʥʦ ʜʠʥʘʤʽʢʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ 2015-2017 ʨʨ. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʚʦʜ ʚʠʷʚʣʝʥʦ ʜʣʷ ʩʪʘʥʮʽʡ ï ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè 

(0,177Ñ0,005) ʪʘ ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè (0,156Ñ0,006), ʤʘʢʩʠʤʘʣʴʥʽ ï ɼɺʉ-1 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʙʣʦʢʠ ˉ 1, 2 (0,267Ñ0,008 ʜʣʷ ʢʦʞʥʦʾ) ʪʘ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè 

ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ (0,273Ñ0,004), ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ɼʥʽʧʨʘ.  

6. ʅʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʧʨʦʮʝʜʫʨʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʮʝʡ 

ʧʨʦʮʝʩ.  

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʚ ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 
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ʈʆɿɼɯʃ 4 

ʅɸʋʂʆɺʀʁ ɸʅɸʃɯɿ ʊʈɸɼʀʎɯʁʅʀʍ ɯ ʅʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʇʆɾʀɺɸʏɯɺ ɺʆɼʆʇʈʆɺɯɼʅʆʖ ʇʀʊʅʆʖ 

ɺʆɼʆʖ ɿ ʇʆɺɽʈʍʅɽɺʀʍ ɺʆɼʆɼɾɽʈɽʃ 

 

4.1. ʊʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʫ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʾʭ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ ʦʮʽʥʝʥʦ ʟ ʛʽʛʽʻʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʟʦʢʨʝʤʘ, ʚʠʷʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʾʭ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʧʨʦʙʣʝʤʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʜʠ ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʻ ʜʥʽʧʨʦʚʩʴʢʘ 

ʚʦʜʘ [161]. ʊʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 11-ʪʠ ʙʣʦʢʘʭ ʦʯʠʩʥʠʭ 

ʩʧʦʨʫʜ 5-ʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʥʽʧʨʦʚʩʴʢʫ ʚʦʜʫ ʚ ʨʦʣʽ 

ʚʠʭʽʜʥʦʾ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʧʦʨʫʜ: ʤʽʢʨʦʬʽʣʴʪʨʽʚ, 

ʟʤʽʰʫʚʘʯʽʚ, ʢʘʤʝʨ ʨʝʘʢʮʽʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʚʽʜʩʪʽʡʥʠʢʽʚ, ʢʦʥʪʘʢʪʥʠʭ ʦʩʚʽʪʣʶʚʘʯʽʚ, 

ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʽʚ, ʈʏɺ (ʪʘʙʣ. 4.1). 

ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʥʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʪʨʘʜʠʮʽʡʥʽ ʨʝʘʛʝʥʪʠ ʜʣʷ 

ʦʙʨʦʙʢʠ ʧʠʪʥʦʾ ʚʦʜʠ: ʨʽʜʢʠʡ ʭʣʦʨ, ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ, ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ, 

ʛʽʜʨʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ, ʬʣʦʢʫʣʷʥʪʠ ʟ ʛʨʫʧʠ ʧʦʣʽʘʢʨʠʣʘʤʽʜʽʚ (ʪʘʙʣ. 4.2).   

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʽʟ ʪʘʙʣʠʮʴ 4.1, 4.2, ʪʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ ʨʝʘʛʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʦʾ ʚʦʜʠ, ʾʾ ʦʩʚʽʪʣʝʥʥʷ ʽ ʟʥʝʟʘʨʘʞʝʥʥʷ. 

ʅʘʡʯʘʩʪʽʰʝ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: ʩʧʦʨʫʜʠ ï ʢʘʤʝʨʠ 

ʫʪʚʦʨʝʥʥʷ ʧʨʠ ʢʦʘʛʫʣʷʮʽʾ ʧʣʘʩʪʽʚʮʽʚ ʟʽ ʟʚʘʞʝʥʠʤ ʦʩʘʜʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʩʪʽʡʥʠʢʠ 

ʪʘ ʰʚʠʜʢʽ ʬʽʣʴʪʨʠ ʤʝʭʘʥʦ-ʩʦʨʙʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ. ɿʜʝʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʦʣʽ  

ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʽʣʴʪʨʽʚ ʮʝʦʣʽʪ ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ ʘʙʦ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʟ 

ʘʥʪʨʘʮʠʪ-ʬʽʣʴʪʨʘʥʪʦʤ ʪʘ ʪʘʢʽ ʨʝʘʛʝʥʪʠ: ʩʫʣʴʬʘʪ ʘʙʦ ʛʽʜʨʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ, 

ʨʽʜʢʠʡ ʭʣʦʨ. ɼʣʷ ʦʙʨʦʙʢʠ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ ʪʘ 

ʣʠʰʝ ʥʘ ʜʝʷʢʠʭ ʩʪʘʥʮʽʷʭ ï ʮʝʡ ʤʝʪʦʜ ʽʟ ʧʨʝʘʤʦʥʽʟʘʮʽʻʶ, ʥʝ ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʬʣʦʢʫʣʷʥʪʠ, ʨʽʜʢʦ ï ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ. 
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ʊʘʙʣʠʮʷ 4.1 

ɺʦʜʦʧʨʦʚʽʜʥʽ ʩʧʦʨʫʜʠ ʥʘ ʨʽʟʥʠʭ ʙʣʦʢʘʭ ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ 

ɺʦʜʦʧʨʦʚʽʜʥʽ ʩʧʦʨʫʜʠ 1 2 3 4 5 6 7 8 9 10 11 

ʄʽʢʨʦʬʽʣʴʪʨʠ (ʟ ʢʦʤʽʨʢʘʤʠ ~ 2 ʤʤ) + +    + 

ɿʤʽʰʫʚʘʯ  + + +  + 

ʂʦʥʪʘʢʪʥʘ ʢʘʤʝʨʘ +   +    

ʂʘʤʝʨʠ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʽʚʮʽʚ 

ʟʽ ʟʚʘʞʝʥʠʤ ʦʩʘʜʦʤ 

 + + + + +  

ʂʦʥʪʘʢʪʥʽ ʦʩʚʽʪʣʶʚʘʯʽ +      + 

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʚʽʜʩʪʽʡʥʠʢʠ  + + + + +  

ʈʝʟʝʨʚʫʘʨʠ ʦʩʚʽʪʣʝʥʦʾ ʚʦʜʠ      +  

ʐʚʠʜʢʽ ʬʽʣʴʪʨʠ ʽʟ ʟʘʩʠʧʢʦʶ: 

ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʤ  +        +  

ʮʝʦʣʽʪʦʤ        +    

ʘʥʪʨʘʮʠʪ-ʬʽʣʴʪʨʘʥʪʦʤ        +    

ʢʚʘʨʮʠʪʦʤ ʪʘ ʘʥʪʨʘʮʠʪ-ʬʽʣʴʪʨʘʥʪʦʤ     +       

ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʤ ʪʘ 

ʘʥʪʨʘʮʠʪ-ʬʽʣʴʪʨʘʥʪʦʤ 

       + +   

ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ ʪʘ 

ʢʚʘʨʮʦʚʠʤ ʧʽʩʢʦʤ 

  +         

ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ ʪʘ ʮʝʦʣʽʪʦʤ    +  + +     

ʈʏɺ + + + + + + 

ʇʨʠʤʽʪʢʠ:  

1 ï ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ; 

2 ï ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè;  

3, 4 ïʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè; 

5, 6, 7 ï ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè; 

8, 9, 10 ï ˉ 1 ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ; 

11 ï  ̄2 ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ.  
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ʊʘʙʣʠʮʷ 4.2 

ʈʝʘʛʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ 

 

ʈʝʘʛʝʥʪ ʇʨʠʟʥʘʯʝʥʥʷ  1  2  3  4  5  6  

ʉʫʣʴʬʘʪ ʘʤʦʥʽʶ  ʧʨʝʘʤʦʥʽʟʘʮʽʷ      +  +  

ʈʽʜʢʠʡ ʭʣʦʨ  ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ  +   +  +  +  +  

ɻʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ   *       

ʉʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ  ʢʦʘʛʫʣʷʮʽʷ  +  +  +   +  +  

ɻʽʜʨʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ 

ñPro-AQUAò  

  +  +  +  +  

ɻʽʜʨʦʢʩʠʭʣʦʨʠʜ ʘʣʶʤʽʥʽʶ 

ñʇʆʃɺɸʂò  

  +  +    

ʌʣʦʢʫʣʷʥʪ  ʥʘ ʦʩʥʦʚʽ 

ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ 

ʬʣʦʢʫʣʷʮʽʷ    +  +    

ɻʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ  ʚʪʦʨʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ   +      

ʈʽʜʢʠʡ ʭʣʦʨ  +   +  +  +  +  

ʇʨʠʤʽʪʢʠ: 

 1 ï ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ; 

 2 ï ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè; 

 3 ʪʘ 4 ï ʃʅʌʉ ʪʘ ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè; 

 5 ʪʘ 6 ï  ̄1 ʪʘ ˉ 2 ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè  ʤ. ɿʘʧʦʨʽʞʞʷ; 

 * ʨʝʘʛʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

 

ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʩʪʘʪʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ. ɿʘ 

ʜʘʥʠʤʠ 5-ʪʠ ʚʦʜʦʢʘʥʘʣʽʚ ʢʽʣʴʢʽʩʪʴ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʢʦʣʠʚʘʻʪʴʩʷ  ʚʽʜ 17 ʜʦ 50 (ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ï 42), ʪʘ ʧʝʨʝʚʘʞʥʘ ʾʭ ʙʽʣʴʰʽʩʪʴ, ʥʘ ʞʘʣʴ,  ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ.  
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʧʝʨʽʦʜʠʯʥʦ ʘʙʦ ʝʧʽʟʦʜʠʯʥʦ ʚʠʷʚʣʷʣʠʩʷ ʧʝʨʝʚʠʱʝʥʥʷ 9-ʪʠ çʽʥʜʠʢʘʪʦʨʥʠʭè ʟʛʽʜʥʦ ʟ 

ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʘʙʣ. 4.3).  

 

ʊʘʙʣʠʮʷ 4.3  

ɺʠʷʚʣʝʥʽ ʧʨʦʙʣʝʤʥʽ çʽʥʜʠʢʘʪʦʨʥʽè ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ 

ʇʦʢʘʟʥʠʢ 

ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʄʘʢʩʠʤʘʣʴ-

ʥʠʡ ʚʤʽʩʪ ʫ 

ʧʠʪʥʽʡ ʚʦʜʽ 

ʅʦʨʤʘʪʠʚ 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ʉʤʘʢ ʪʘ ʧʨʠʩʤʘʢ ʙʘʣʠ 3 Ò 2 **  

ʂʘʣʘʤʫʪʥʽʩʪʴ ʅʆʂ 3,5 Ò 1,0 (3,5)*  ***  

ɿʘʙʘʨʚʣʝʥʽʩʪʴ  ʛʨʘʜ. 31 Ò 20 (35)* **  

ɺʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ 

ʆʜʠʥʠʮʽ 

ʨʅ 

 

8,6 

 

6,5-8,5 

 

6,5-9,5 

ɸʤʦʥʽʡ ʤʛ/ʣ 0,98 Ò 0,50 (2,60)*  Ò 0,5 

ɿʘʣʽʟʦ ʤʛ/ʣ 0,25 Ò 0,20 (1,00)*  Ò 0,2 

ʄʘʨʛʘʥʝʮʴ ʤʛ/ʣ 0,25 Ò 0,05 (0,50)*  Ò 0,05 

ɸʣʶʤʽʥʽʡ ʤʛ/ʣ 0,5 Ò 0,2 (0,5)* Ò 0,2 

ʇʆ ʤʛ/ʣ 9,9 Ò 5,0 Ò 5,0 

ʇʨʠʤʽʪʢʠ:  

* ʥʦʨʤʘʪʠʚ, ʟʘʟʥʘʯʝʥʠʡ ʫ ʜʫʞʢʘʭ, ʤʘʻ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦ 01.01.2020 ʨ. ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʞʦʨʩʪʢʽʰʦʛʦ ʥʦʨʤʘʪʠʚʫ;  

** ʧʨʠʡʥʷʪʥʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ; 

*** ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ, ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ, ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʟʥʠʞʫʚʘʪʠ ʚʤʽʩʪ ʢʘʣʘʤʫʪʥʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ 

ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʜʦ Ò 1,0 ʅʆʂ.  
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ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʽʣʴʢʠ 4 (ʩʤʘʢ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʨʅ, ʇʆ) ʚʠʚʣʷʣʠʩʷ 

ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʟʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʱʦ ʯʠʥʥʽ ʜʦ 01.01.2020 ʨ. (ʜʠʚ. ʪʘʙʣ. 4.3). ʉʝʨʝʜ 

ʚʢʘʟʘʥʠʭ 4-ʭ ʪʨʠ ʧʦʢʘʟʥʠʢʠ (ʩʤʘʢ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ) ʚʠʷʚʣʷʣʠʩʷ 

ʣʠʰʝ ʝʧʽʟʦʜʠʯʥʦ (ʚ ʦʢʨʝʤʠʭ ʧʨʦʙʘʭ ʪʘ ʫ ʨʽʟʥʽ ʨʦʢʠ).  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʩʝʨʝʜ çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʙʣʝʤʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʻ ʇʆ.  ɿʘʟʥʘʯʝʥʝ ʩʪʚʝʨʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʜʝʷʢʠʭ ʩʪʘʥʮʽʡ 

ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʠʷʚʣʷʶʪʴʩʷ ʩʫʪʪʻʚʦ ʙʽʣʴʰʽ ʧʨʦʪʠ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʤʘʢʩʠʤʘʣʴʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʫ (5 ʤʛ/ʣ) ï ʫ 2 ʨʘʟʠ ʪʘ ʢʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ 

ʧʨʦʙ ï 100 % (ʪʘʙʣ. 4.4).  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ ʪʘʙʣ. 4.4, ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʪʘ 

ʂʇ çɺʦʜʦʢʘʥʘʣè ʥʘʚʽʪʴ ʤʽʥʽʤʘʣʴʥʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʨʽʚʥʽ ʇʆ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚ 

(5,0 ʤʛ/ʣ). ʂ̔ ʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʚʤʽʩʪʦʤ ʇʆ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʪʘ  ʂʇ çɺʦʜʦʢʘʥʘʣè ï 100 %, ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ï 

19,4 %.  ʋ 2017 ʨ. ʚʤʽʩʪ ʇʆ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʽʩʣʷ 

ʩʧʦʨʫʜ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè, ʷʢʽʩʪʴ ʮʽʻʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʚʤʽʩʪʦʤ ʇʆ ʫ 2017 ʨ. 

ʩʪʘʚʘʣʘ ʢʨʘʱʦʶ ʟʘ ʷʢʽʩʪʴ ʫ 2015 ʨ. ʪʘ 2016 ʨ., ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʽʥʰʠʭ ʚʦʜʦʟʘʙʦʨʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʢʘʨʪʠʥʘ ʥʘʚʧʘʢʠ. ʗʢʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ  ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʪʘ 

ʂʇ çɺʦʜʦʢʘʥʘʣè ʱʦʜʦ ʚʤʽʩʪʫ ʇʆ ʫʧʨʦʜʦʚʞ 2015-2017 ʨʨ. ʟʙʽʛʘʣʘʩʷ (ʪʘʙʣ. 4.5). 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ ʪʘʙʣ. 4.5, ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʧʽʩʣʷ ʩʧʦʨʫʜ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ʟʘʛʘʣʦʤ ʢʨʘʱʘ ʟʘ ʷʢʽʩʪʴ ʽʥʰʠʭ ʧʠʪʥʠʭ ʚʦʜ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʾʾ ʦʯʠʱʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʜʚʘ ʝʪʘʧʠ ï ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʧʦ 

ɿʘʭʽʜʥʦʤʫ ʛʨʫʧʦʚʦʤʫ ʚʦʜʦʚʦʜʫ ʪʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ 

ʜʦ ʩʧʦʞʠʚʘʯʽʚ (ʨʠʩ. 4.1), ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʢʨʘʱʫ ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʚʦʜʠ (ʪʘʙʣ. 4.6). 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣ. 4.6, ʜʥʽʧʨʦʚʩʴʢʘ ʚʦʜʘ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʨʫʜʥʝʥʘ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʟʘ ʍʉʂ ʫ 1,3-1,4 ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʠʡ ʾʭ ʚʤʽʩʪ ʫ ʚʦʜʽ (15 ʤʛ/ʣ) ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ  
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ʊʘʙʣʠʮʷ 4.4  

ɺʤʽʩʪ ʇʆ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ ʧʦ ʨʦʢʘʭ 

ʈʽʢ 

ɺʤʽʩʪ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ, ʤʛ/ʣ (MÑm, n=12) 

min max med 

ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 

2017  8,60 9,90 9,15Ñ0,15 

2016  6,10 8,70 7,37Ñ0,21 

2015  6,40 9,80 7,68Ñ0,3 

ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 

2017  7,84 9,57 8,57Ñ0,17 

2016  6,78 8,65 7,64Ñ0,21 

2015  6,04 8,98 7,71Ñ0,3 

ʂʇ çɺʦʜʦʢʘʥʘʣè ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ, ʙʣʦʢ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 1 

2017  7,20 9,90 8,69Ñ0,23 

2016 5,10 9,80 7,04Ñ0,35 

2015 6,00 9,20 7,61Ñ0,29 

ʂʇ çɺʦʜʦʢʘʥʘʣè ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ, ʙʣʦʢ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 2 

2017  7,60 9,60 8,73Ñ0,19 

2016 5,30 9,70 7,1Ñ0,4 

2015 6,00 8,90 7,6Ñ0,3 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè 

2017  3,52 4,96 4,58Ñ0,13 

2016  4,00 6,16 5,16Ñ0,20 

2015  5,40 6,16 5,73Ñ0,07 

 

 

ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʍʉʂ  

ʩʷʛʘʻ ʙʽʣʴʰʝ ʷʢ 30 ʤʛ/ʣ. ʇʆ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʙʽʣʴʰʝ ʫ 

1,2 ʨʘʟʘ,  ʥʽʞ ʫ ʚʦʜʽ ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ ʪʘ ʫ 1,6 ʨʘʟʘ, ʥʽʞ ʫ  
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ʊʘʙʣʠʮʷ 4.5  

ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʇʆ ʪʘ ʨʽʚʝʥʴ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ 

(MÑm, n=36) 

ɺʦʜʦʧʨʦʚʽʜʥʘ ʩʪʘʥʮʽʷ ʇʆ, ʤʛ/ʣ 
ɿʘʙʘʨʚʣʝʥʽʩʪʴ, 

ʛʨʘʜ. 

ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 8,06Ñ0,18 18,78Ñ0,53 

ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 7,97Ñ0,15 16,97Ñ0,52 

ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ, ʙʣʦʢ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 2 

 

7,84Ñ0,20 

 

18,64Ñ1,10 

ɼɺʉ-1 ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ, ʙʣʦʢ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ1 

 

7,78Ñ0,20 

 

18,78Ñ1,10 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ 5,96Ñ0,18 10,76Ñ0,18 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè 4,45Ñ0,06 11,48Ñ0,56 

 

 

ʈʠʩ.  4.1 ï ʉʭʝʤʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè: ʆʉ ï ʦʯʠʩʥʽ 

ʩʧʦʨʫʜʠ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ, ʄʌ ï ʤʽʢʨʦʬʽʣʴʪʨ, ɿ ï 

ʟʤʽʰʫʚʘʯ; ɻɺ ï ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʽʜʩʪʽʡʥʠʢ, ʐʌ ï ʰʚʠʜʢʠʡ ʬʽʣʴʪʨ.  
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ʊʘʙʣʠʮʷ 4.6  

ɺʤʽʩʪ ʇʆ, ʍʉʂ ʪʘ ʨʽʚʝʥʴ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ 

(MÑm,  n=36) 

ɺʦʜʦ-

ʧʨʦʚʽʜʥʘ 

ʩʪʘʥʮʽʷ 

ʇʆ, ʤʛ/ʣ ʍʉʂ, ʤʛ/ʣ ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ. 

 

min 

 

max 

 

med 

 

min 

 

max 

 

med 

 

min 

 

max 

 

med 

1 8,20 13,40 
10,86 

Ñ0,25 
16,16 28,91 

20,35 

Ñ0,51 

32,00 70,00 45,92 

Ñ1,79 

2 8,65 13,92 
11,09 

Ñ0,27 
12,88 28,79 

20,13 

Ñ0,75 

28,00 61,00 42,92 

Ñ1,48 

3 5,90 11,60 
8,97 

Ñ0,22 
15,60 33,00 

21,39 

Ñ0,73 

20,00 44,00 29,53 

Ñ1,17 

4 4,80 9,00 
6,79 

Ñ0,19 
ï ï ï 15,60 27,20 

20,49 

Ñ0,42 

5 4,40 6,80 
5,75 

Ñ0,11 
ï ï ï 

9,36 39,01 15,75 

Ñ0,89 

ʇʨʠʤʽʪʢʠ: 

 1 ʪʘ 2 ï ʂʅʌʉ ʪʘ ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè; 

 3 ï ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ ʂʇ çɺʦʜʦʢʘʥʘʣè;  

 4 ï ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ;  

 5 ï ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè. 

 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʩʧʝʮʠʬʽʢʦʶ ˇʨʫʥʪʽʚ ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʨʽʯʢʠ, ʨʽʟʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʥʘ ʥʠʭ, ʘ ʪʘʢʦʞ ʟ̔ ʧʦʣʽʧʰʝʥʥʷʤ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ ʇʆ ʪʘ ʟʘʙʘʨʚʣʝʥʽʩʪʶ ʧʽʩʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʂʘʭʦʚʩʴʢʠʤ ʤʘʛʽʩʪʨʘʣʴʥʠʤ ʢʘʥʘʣʦʤ. ʗʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ 

ʚʤʽʩʪʦʤ ʇʆ ʫ ʙʽʣʴʰʦʩʪʽ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʚʽʜʧʦʚʽʜʘʣʘ 2 ʪʘ 3 ʢʣʘʩʘʤ ʷʢʦʩʪʽ ʟʘ 

ɼʉʊʋ 4808:2007 [91]. ɿʦʢʨʝʤʘ, ʷʢʽʩʪʴ 67 % ʧʨʦʙ ʂʇ  çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 

ʚʽʜʧʦʚʽʜʘʣʘ 3-ʤʫ ʢʣʘʩʫ ʪʘ 75% ʧʨʦʙ ʂʇ çɺʦʜʦʢʘʥʘʣè ʪʘ 100 % ʧʨʦʙ 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ  ï 2-ʤʫ ʢʣʘʩʫ. ɿʘ ʚʤʽʩʪʦʤ ʍʉʂ ʷʢʽʩʪʴ 
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ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʣʘ 2-ʤʫ ʢʣʘʩʫ ʪʘ ʙʫʣʘ ʧʦʜʽʙʥʘ ʥʘ ʩʪʘʥʮʽʷʭ ʂʇ çɺʦʜʦʢʘʥʘʣè ʪʘ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè. ɿʘʙʘʨʚʣʝʥʽʩʪʴ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʥʘ ʩʪʘʥʮʽʾ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʙʫʣʘ ʛʽʨʰʦʶ ʟʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʤʘʡʞʝ ʫ 2 ʨʘʟʠ, 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè  ╖  3 ʨʘʟʠ, ʂʇ çɺʦʜʦʢʘʥʘʣè ï  1,6 ʨʘʟʘ. ʅʘ ʩʪʘʥʮʽʾ 

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʷʢʽʩʪʴ 58 % ʧʨʦʙ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʣʘ 

2 ʢʣʘʩʫ, ʽʥʰʽ ï 1; ʥʘ ʽʥʰʠʭ ʩʪʘʥʮʽʷʭ  ╖  2 ʢʣʘʩʫ ʷʢʦʩʪʽ ʟʘ ɼʉʊʋ 4808:2007 [91]. ʆʪʞʝ, 

ʚʠʭʽʜʥʘ ʚʦʜʘ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʤʘʣʘ ʥʘʡʛʽʨʰʫ ʷʢʽʩʪʴ ʱʦʜʦ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʚʦʜʘʤʠ ʽʥʰʠʭ ʚʦʜʦʟʘʙʦʨʽʚ. ʈʽʟʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʙʘʨʚʣʝʥʦʩʪʽ (ʟʘʙʘʨʚʣʝʥʽʩʪʴõʇʆ) ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʪʘʢʦʞ ʧʨʦ ʨʽʟʥʠʮʶ 

ʫ ʷʢʽʩʥʦʤʫ ʩʢʣʘʜʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʭʽʜʥʠʭ ʚʦʜʘʭ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʪʘ 

ʂʇ çɺʦʜʦʢʘʥʘʣè [154]. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣ. 4.5 ʪʘ 4.6, ʫ ʩʝʨʝʜʥʴʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʇʆ ʪʘ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʥʘ ʩʧʦʨʫʜʘʭ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʂʅʌʉ ï 

25,8  % ʪʘ 59 % ʚʽʜʧʦʚʽʜʥʦ, ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʃʅʌʉ ï  28,1 % ʪʘ 60 % 

ʚʽʜʧʦʚʽʜʥʦ, ʂʇ çɺʦʜʦʢʘʥʘʣè (ʙʣʦʢ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 2) ï 12,6 % ʪʘ 37 % 

ʚʽʜʧʦʚʽʜʥʦ,  ʂʇ çɺʦʜʦʢʘʥʘʣè (ʙʣʦʢ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 1) ï 13,7 % ʪʘ 34 % 

ʚʽʜʧʦʚʽʜʥʦ, ʘ ʧʽʩʣʷ ʧʦʩʣʽʜʦʚʥʦʛʦ ʦʯʠʱʝʥʥʷ ʥʘ ʩʧʦʨʫʜʘʭ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè 

ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʪʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ï 34 % ʪʘ 44 % ʚʽʜʧʦʚʽʜʥʦ. 

ʊʝʭʥʦʣʦʛʽʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʥʘ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè, 

ʝʬʝʢʪʠʚʥʽʰʘ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʇʆ ʟʘ ʪʝʭʥʦʣʦʛʽʶ ʥʘ ʂʇ çɺʦʜʦʢʘʥʘʣè ʤʘʡʞʝ ʫ 

2 ʨʘʟʠ, ʘʣʝ ʯʠʥʥʠʢʘʤʠ ʟʘʟʥʘʯʝʥʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ: ʨʽʟʥʠʮʷ ʫ ʩʢʣʘʜʽ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʠʭʽʜʥʠʭ ʚʦʜʘʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʝʘʤʦʥʽʟʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʘʛʫʣʷʥʪʫ 

ʊʄ çʇʆʃɺɸʂè, ʬʣʦʢʫʣʷʥʪʫ çEXTRAFLOʉKè, ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʽʚ ʽʟ ʟʘʩʠʧʢʦʶ 

ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ ʪʘ ʮʝʦʣʽʪʦʤ  ʪʦʱʦ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 4.1, ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʨʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚ ʨʦʣʽ ʚʠʭʽʜʥʦʾ ʜʥʽʧʨʦʚʩʴʢʫ ʚʦʜʫ ʂʘʭʦʚʩʴʢʦʛʦ ʢʘʥʘʣʫ ʜʦʚʞʠʥʦʶ 

129,7 ʢʤ, ʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ï ʧʠʪʥʫ ʚʦʜʫ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ, ʱʦ ʧʨʦʡʰʣʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ɿʘʭʽʜʥʠʤ ʚʝʣʠʢʠʤ ʚʦʜʦʚʦʜʦʤ 

ʜʦʚʞʠʥʦʶ 175 ʢʤ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʷʢʦʩʪʽ ʚʦʜʠ ʧʽʩʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ɿʘʭʽʜʥʠʤ 
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ʛʨʫʧʦʚʠʤ ʚʦʜʦʚʦʜʦʤ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʧʨʦʜʦʚʞ 2015-2017 ʨʨ. ʚʩʪʘʥʦʚʠʣʠ 

ʧʦʛʽʨʰʝʥʥʷ ʾʾ ʷʢʦʩʪʽ ʟʘ ʜʚʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʟʘʙʘʨʚʣʝʥʽʩʪʴ (ʫ 1,5 ʨʘʟʘ) ʪʘ ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ 

(ʫ 1,5 ʨʘʟʘ) (ʪʘʙʣ. 4.7) [456].   

 

ʊʘʙʣʠʮʷ 4.7  

ʗʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʧʨʦʙʣʝʤʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

 ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʱʦ ʦʯʠʱʫʶʪʴ ʚʦʜʫ ʜʦ (1) ʪʘ ʧʽʩʣʷ (2) 

ʧʦʩʪʘʯʘʥʥʷ ɿʘʭʽʜʥʠʤ ʛʨʫʧʦʚʠʤ ʚʦʜʦʚʦʜʦʤ  

ʇʫʥʢʪʠ 

ʚʽʜʙʦʨʫ ʧʨʦʙ 

ɺʤʽʩʪ ʫ ʧʠʪʥʽʡ ʚʦʜʽ (MÑm, n=36) 

ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ.  ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʤʛ/ʣ 

min max med min max med 

ɼʥʽʧʨʦʚʩʴʢʘ ʚʦʜʘ ʟ ʂʘʭʦʚʩʴʢʦʛʦ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

 

1 

ʚʠʭʽʜʥʘ 15,60 27,20 20,49Ñ0,42 0,10 0,24 0,17Ñ0,01 

ʧʠʪʥʘ 9,40 13,60 10,76Ñ0,18 <0,10 0,20 0,15Ñ0,01 

ʇʠʪʥʘ ʚʦʜʘ ʧʽʩʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ɿʘʭʽʜʥʠʤ ʛʨʫʧʦʚʠʤ ʚʦʜʦʚʦʜʦʤ (175 ʢʤ) 

 

2 

ʚʠʭʽʜʥʘ 9,36 39,01 15,75Ñ0,89 0,03 0,98 0,23Ñ0,03 

ʧʠʪʥʘ 6,43 21,64 11,48Ñ0,56 0,06 0,25 0,14Ñ0,01 

ʇʨʠʤʽʪʢʠ: 

 1 ï ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ; 

 2 ï ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè. 

 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʪʘʢʽ ʯʠʥʥʠʢʠ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʦʪʷʛʦʤ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʦʜʦʚʦʜʦʤ: ʥʝʚʽʜʧʦʚʽʜʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ 

ʪʨʫʙʦʧʨʦʚʦʜʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʛʽʜʨʘʚʣʽʯʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ 

ʚʦʜʦʚʦʜʫ ʪʦʱʦ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʩʧʦʨʫʜʘʭ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè 

ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ (< 20 ʛʨʘʜ. ʪʘ < 0,2 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), ʘ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ï ʜʦ ʪʠʤʯʘʩʦʚʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ (< 35 ʛʨʘʜ. ʪʘ < 1,0 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4ï171 [38]. 

ɿʘʟʥʘʯʝʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ (ʟʘʣʽʟʦ ʪʘ 
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ʟʘʙʘʨʚʣʝʥʽʩʪʴ ï  çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ) [38]. ʆʪʞʝ, ʜʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʚʦʜʦʚʦʜʽʚ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. ɼʦ  ʥʝʜʦʣʽʢʽʚ 

ʧʦʩʪʘʯʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʣʠʚʦ ʚʽʜʥʝʩʪʠ ʧʝʨʽʦʜʠʯʥʽ ʚʽʜʢʣʶʯʝʥʥʷ 

ʚʝʣʠʢʦʛʦ ʚʦʜʦʚʦʜʫ, ʧʽʜ ʯʘʩ ʯʦʛʦ ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʦʩʪʘʯʘʪʠ ʧʠʪʥʫ ʚʦʜʫ ʟ ʤʽʩʮʝʚʠʭ 

ʚʦʜʦʜʞʝʨʝʣ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʷʢʦʩʪ,̔ ʟʦʢʨʝʤʘ, ʟʘ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ, ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʜʥʽʧʨʦʚʩʴʢʠʭ ʧʠʪʥʠʭ ʚʦʜ 6-ʪʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʚʠʷʚʣʝʥʦ ʩʽʤ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʢʨʽʤ çʽʥʜʠʢʘʪʦʨʥʠʭè), 

ʚʤʽʩʪ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ (ʪʘʙʣ. 4.8).  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣ. 4.8, ʩʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ, ʯʦʪʠʨʠ (ʭʣʦʨʦʬʦʨʤ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʥʽʢʝʣʴ ʪʘ ʩʝʣʝʥ) 

ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ [457] ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʷʢʠʭ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 

98/83/ɭʉ [36] ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ. ʏʠʥʥʠʢʦʤ ʥʘʷʚʥʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ 

(ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥʫ) ʻ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʠʭʽʜʥʠʭ ʚʦʜʘʭ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʧʝʨʚʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ çʯʠʩʪʠʤè ʭʣʦʨʦʤ, ʥʽʢʝʣʶ, ʩʝʣʝʥʫ, ʬʝʥʦʣʽʚ ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ  ╖  ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ [431]. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʥʽʢʝʣʴ ʪʘ ʩʝʣʝʥ ʧʦʩʪʽʡʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʠʭʽʜʥʽʡ ʪʘ ʧʠʪʥʽʡ ʚʦʜʽ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè, ʦʜʥʘʢ ʧʝʨʽʦʜʠʯʥʦ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

ʋʧʨʦʜʦʚʞ 3-ʭ ʨʦʢʽʚ ʩʝʨʝʜ 36 ʧʨʦʙ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʚʤʽʩʪʦʤ 

ʥʽʢʝʣʶ 10 ʧʨʦʙ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʧʝʨʝʚʠʱʫʚʘʚ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʫ 10 ʨʘʟʽʚ). 

ʇʨʦʪʷʛʦʤ 2017 ʨʦʢʫ (ʨʘʥʽʰʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʚʠʟʥʘʯʘʣʠ) ʩʝʨʝʜ 12 ʧʨʦʙ ʥʝ 

ʚʽʜʧʦʚʽʜʘʣʠ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 2 ʧʨʦʙʠ ʟʘ ʚʤʽʩʪʦʤ ʩʝʣʝʥʫ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʧʝʨʝʚʠʱʫʚʘʚ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʫ 5 ʨʘʟʽʚ) [458]. 

ʋ ʚʦʜʽ ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ 

ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ, ʧʝʨʽʦʜʠʯʥʦ ï ʥʢ̔ʝʣʴ ʪʘ ʩʝʣʝʥ, 

ʝʧʽʟʦʜʠʯʥʦ ï ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʪʘ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ï ʬʝʥʦʣʠ. ʋ 

ʚʠʭʽʜʥʽʡ ʪʘ ʧʠʪʥʽʡ ʚʦʜʽ ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʫ 2015 ʨ. ʪʘʢʦʞ ʤʘʡʞʝ 

ʧʦʩʪʽʡʥʦ ʚʠʷʚʣʷʣʠʩʷ ʥʘʬʪʦʧʨʦʜʫʢʪʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʣʠʰʝ ʝʧʽʟʦʜʠʯʥʦ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ [459].  
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ʊʘʙʣʠʮʷ 4.8  

ʇʨʦʙʣʝʤʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ 

(ʢʨʽʤ çʽʥʜʠʢʘʪʦʨʥʠʭè) 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɺʤʽʩʪ (MÑm, n=36) ʅʦʨʤʘʪʠʚʠ 

min max med 

 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ  

98/83/ɭʉ 

ʂʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʛ/ʣ <0,005 0,200 0,010Ñ0,006 Ò 0,100 ï 

ʍʣʦʨʦʬʦʨʤ, ʤʢʛ/ʣ 109,00 270,00 170,41Ñ5,42 Ò 60,00 ***  

ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 

ʍʣʦʨʦʬʦʨʤ, ʤʢʛ/ʣ 127,00 282,00 185,28Ñ6,78 Ò 60,00 ***  

ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, 

ʤʢʛ/ʣ 

ʥ/ʚ 31,00 2,61Ñ1,51 Ò 10,00 ***  

ʂʇ çɺʦʜʦʢʘʥʘʣè, ʤ. ɿʘʧʦʨʽʞʞʷ, ɼɺʉ-1, ʙʣʦʢ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 1 

ʌʝʥʦʣʠ ʣʝʪʢʽ, ʤʛ/ʣ <0,001 0,0012 0,001Ñ0,0002 Ò 0,001 ï 

ʍʣʦʨ ʟʚôʷʟʘʥʠʡ, ʤʛ/ʣ 1,00 1,97 1,26Ñ0,06 0,80-1,20 ï 

ʂʇ çɺʦʜʦʢʘʥʘʣè, ʤ. ɿʘʧʦʨʽʞʞʷ, ɼɺʉ-1, ʙʣʦʢ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ˉ 2 

ʌʝʥʦʣʠ ʣʝʪʢʽ, ʤʛ/ʣ <0,001 0,0015 0,002Ñ0,0003 Ò 0,001 ï 

ʍʣʦʨ ʟʚôʷʟʘʥʠʡ, ʤʛ/ʣ 0,99 1,98 1,27Ñ0,06 0,80-1,20 ï 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè 

ʅʽʢʝʣʴ, ʤʛ/ʣ 0,01 0,20 0,02Ñ0,01 Ò 0,02 (0,10)*  Ò 0,02 

ʉʝʣʝʥ**, ʤʛ/ʣ 0,003 0,050 0,010Ñ0,004 Ò 0,010 Ò 0,010 

ʇʨʠʤʽʪʢʠ:  

*ʥʦʨʤʘʪʠʚ ʙʫʚ ʯʠʥʥʠʡ ʚ ʋʢʨʘʾʥʽ ʜʦ 2010 ʨ.;  

** ʜʘʥʽ ʣʠʰʝ ʟʘ 2017 ʨ; 

 ***  ʟʘʤʽʩʪʴ ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥʫ ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʫ 

ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ (ʥʦʨʤʘʪʠʚ ï 100 ʤʢʛ/ʣ).  

ɿʘ ʜʘʥʠʤʠ ʇʨɸʊ ɸʂ çʂʠʾʚʚʦʜʦʢʘʥʘʣè (2001-2015 ʨʨ.) ʥʘ ɼʥʽʧʨʦʚʩʴʢʽʡ ʪʘ 

ɼʝʩʥʷʥʩʴʢʽʡ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ  ʪʨʘʜʠʮʽʡʥʽ 
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ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʝʘʤʦʥʽʟʘʮʽʾ, ʢʦʘʛʫʣʷʮʽʾ, 

ʬʣʦʢʫʣʷʮʽʾ  (ʥʘ ɼʥʽʧʨʦʚʩʴʢʽʡ ʩʪʘʥʮʽʾ ʜʦʜʘʪʢʦʚʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ  ʦʟʦʥʫʚʘʥʥʷ ʧʝʨʝʜ 

ʚʪʦʨʠʥʥʠʤ ʭʣʦʨʫʚʘʥʥʷʤ ʨʽʜʢʠʤ ʭʣʦʨʦʤ), ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʩʪʘʙʽʣʴʥʦ ʜʦʚʦʜʠʪʠ 

ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘ ʪʘʢʠʤʠ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ:  

ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʇʆ, ʘʤʦʥʽʡ, ʤʘʨʛʘʥʝʮʴ (ʦʯʠʱʝʥʘ ʜʥʽʧʨʦʚʩʴʢʘ ʚʦʜʘ); 

ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʇʆ, ʘʣʶʤʽʥʽʡ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, (ʦʯʠʱʝʥʘ ʜʝʩʥʷʥʩʴʢʘ 

ʚʦʜʘ) (ʪʘʙʣ. 4.9).  

ʊʘʙʣʠʮʷ 4.9  

ʇʨʦʙʣʝʤʥʽ çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

ʤ.  ʂʠʻʚʘ (2000-2016 ʨʨ.) 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɺʤʽʩʪ ʫ ʚʦʜʽ ʅʦʨʤʘʪʠʚ 

ʚʠʭʽʜʥʽʡ ʧʠʪʥʽʡ 
ɼʉʘʥʇʽʅ 

 2.2.4-171-10 

ɼʠʨʝʢ-

ʪʠʚʘ 

98/83/ɭʉ 

 

min 

 

max 

 

min 

 

max 

ʨ. ɼʥʽʧʨʦ  

ʂʘʣʘʤʫʪʥʽʩʪ,ɹ ʤʛ/ʣ 0,50 7,30 0,25 0,80 Ò 0,58 (2,00)* ***  

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ.  23 130 9 25 Ò 20 (35)* **  

ʇʆ, ʤʛ/ʣ 5,9 19,5 3,4 9,0 Ò 5,0 Ò 5,0 

ɸʤʦʥʽʡ, ʤʛ/ʣ 0,17 1,40 0,10 0,75 Ò 0,50 (2,60)* Ò 0,50 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ 0,016 0,880 0,020 0,880 Ò 0,050 (0,500)* Ò 0,050 

ʨ. ɼʝʩʥʘ  

ʂʘʣʘʤʫʪʥʽʩʪʴ, ʤʛ/ʣ 1,40 88,00 0,20 1,90 Ò 0,58 (2,0)* ***  

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ.  16 66 25 28 Ò 20 (35)* **  

ʇʆ, ʤʛ/ʣ 4,2 13,6 2,3 9,6 Ò 5,0 Ò 5,0 

ɸʣʶʤʽʥʽʡ, ʤʛ/ʣ  ʥ/ʚ 0,08 0,02 0,52 Ò 0,50 Ò 0,50 

ɿʘʣʽʟʦ, ʤʛ/ʣ 0,04 1,40 <0,01 0,28 Ò 0,20 (1,00)* Ò 0,20 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ 0,02 0,25 0,01 0,62 Ò 0,05 (0,50)* Ò 0,05 

ʇʨʠʤʽʪʢʠ: 

* ʥʦʨʤʘʪʠʚ, ʟʘʟʥʘʯʝʥʠʡ ʫ ʜʫʞʢʘʭ, ʤʘʻ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ 
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ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦ 01.01.2020 ʨ.; 

 ** ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ; 

 *** ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ, ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ, ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʟʥʠʞʫʚʘʪʠ ʚʤʽʩʪ ʢʘʣʘʤʫʪʥʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʜʦ Ò 1,0 ʅʆʂ; 

 **** ʟʘʤʽʩʪʴ ʭʣʦʨʦʬʦʨʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʘ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ (ʥʦʨʤʘʪʠʚ ï 

100 ʤʢʛ/ʣ).  

ʂʨʽʤ ʮʴʦʛʦ, ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʚʠʛʦʪʦʚʣʝʥʽʡ ʟ ʜʥʽʧʨʦʚʩʴʢʦʾ, ʫ 2007 ʨ. ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʭʣʦʨʦʬʦʨʤʫ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ï 173 ʤʢʛ/ʣ, 

ʥʦʨʤʘʪʠʚ ï 60 ʤʢʛ/ʣ). ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʪʘʢʝ ʚʽʜʙʫʣʦʩʷ ʯʝʨʝʟ ʚʽʜʤʦʚʫ ʫ ʭʦʣʦʜʥʠʡ 

ʧʝʨʽʦʜ ʨʦʢʫ ʚʽʜ ʭʣʦʨʫʚʘʥʥʷ ʟ ʧʨʝʘʤʦʥʽʟʘʮʽʻʶ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʋ ʧʠʪʥʽʡ ʚʦʜʽ, ʚʠʛʦʪʦʚʣʝʥʽʡ ʟ ʜʥʽʧʨʦʚʩʴʢʦʾ, ʫ 

2010 ʨ. ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʢʘʜʤʽʶ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ï 

0,0085 ʤʛ/ʣ, ʥʦʨʤʘʪʠʚ ï 0,0010 ʤʛ/ʣ), ʘ ʟ ʜʝʩʥʷʥʩʴʢʦʾ ʫ 2002 ʨ. ï ʉʇɸʈ 

(ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ï 0,92 ʤʛ/ʣ, ʥʦʨʤʘʪʠʚ ï 0,50 ʤʛ/ʣ).   

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [36] ʫ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʭʠʩʪʫ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʩʪʘʥʮʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ 

ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ. ʇʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ 

ʊʆɺ çɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè ʧʨʦʪʷʛʦʤ ʨʦʢʫ (ʯʝʨʚʝʥʴ 2014 ʨ. ï ʪʨʘʚʝʥʴ 2015 ʨ.), ʷʢʘ 

ʚʠʤʫʰʝʥʘ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʫʪʨʠʤʘʥʥʷ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ɺʦʜʦʟʘʙʽʨ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè (ɹʅʉ-1 ʪʘ ɹʅʉ-2) 

ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʘ ʩʘʥʽʪʘʨʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ. ʋ 

ʤʝʞʘʭ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʧʦʷʩʽʚ ʟʦʥʠ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʤʘʡʜʘʥʯʠʢʘ ʚʦʜʦʟʘʙʽʨʥʠʭ 

ʩʧʦʨʫʜ ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʧʫʩʢʠ ʟʚʦʨʦʪʥʠʭ ʚʦʜ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʦʯʠʩʥʽʡ 

ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ  ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ: ʧʝʨʚʠʥʥʝ 

ʭʣʦʨʫʚʘʥʥʷ, ʢʦʘʛʫʣʷʮʽʷ  (ʛʽʜʨʦʢʩʠʭʣʦʨʠʜʦʤ ʘʣʶʤʽʥʽʶ çʇʦʣʚʘʢ-68è), ʦʩʚʽʪʣʝʥʥʷ 

(ʦʩʚʽʪʣʶʚʘʯʽ ʪʘ ʰʚʠʜʢʽ ʜʚʦʰʘʨʦʚʽ ʙʝʟʥʘʧʽʨʥʽ ʬʽʣʴʪʨʠ ʽʟ ʛʨʘʚʽʻʤ ʪʘ ʧʽʩʢʦʤ), ʚʪʦʨʠʥʥʝ 
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ʭʣʦʨʫʚʘʥʥʷ (ʨʽʜʢʠʤ ʭʣʦʨʦʤ). ɼʦʟʠ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʩʪʘʥʮʽʾ: ʭʣʦʨʫ 

ï ʚʽʜ 3,0 ʤʛ/ʣ ʜʦ 5,5 ʤʛ/ʣ, ʢʦʘʛʫʣʷʥʪʫ ï ʚʽʜ  40 ʤʛ/ʣ ʜʦ 64 ʤʛ/ʣ. ɺʟʠʤʢʫ ʫ ʨʘʟʽ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʩʠʨʦʾ ʚʦʜʠ ʢʦʘʛʫʣʷʥʪ ʤʦʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ. ɺʟʠʤʢʫ 2014 ʨ. 

ʚ ʤʝʞʘʭ ʧʝʨʰʦʛʦ ʧʦʷʩʫ ʟʦʥʠ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʚʠʷʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʯʝʨʝʟ ʾʾ ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ 

ʩʚʠʥʮʝʤ (ʪʘʙʣ. 4.10).  

ʊʘʙʣʠʮʷ 4.10  

ʇʨʦʙʣʝʤʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʚ ʤʝʞʘʭ ʧʝʨʰʦʛʦ ʧʦʷʩʫ 

ʟʦʥʠ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʚʦʜʦʟʘʙʦʨʫ ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè 

ʇʦʢʘʟʥʠʢ ɺʤʽʩʪ, ʤʛ/ʣ (MÑm, n=12) ʅʦʨʤʘʪʠʚ 

min max med 

ʉʚʠʥʝʮʴ 0,001 0,070 0,007Ñ0,006 0,010 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ 17,50 43,30 28,83Ñ2,68 - 

ʍʉʂ 19,4 79,2 43,4Ñ6,1 15,0 

ɹʉʂ20 5,00 34,30 15,78Ñ3,07 3,00 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ 0,01 22,10 3,89Ñ2,32 0,30 

ʌʦʨʤʘʣʴʜʝʛʽʜ 0,03 0,14 0,05Ñ0,01 0,05 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʦʩʦʙʠʩʪʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜ ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʊʆɺ çɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʘ 

ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʘʙʽʣʴʥʦ ʜʦʚʦʜʠʪʠ 

ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘ 9-ʤʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʬʦʨʤʘʣʴʜʝʛʽʜ, 

ʥʽʢʝʣʴ, ʬʝʥʦʣʠ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʇʆ, ʭʣʦʨʦʬʦʨʤ ʪʘ ʩʫʤʘ 

ʊɻʄ (ʪʘʙʣ. 4.11).  

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʩʪʘʨʽʣʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʚʦʜʦʦʯʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʠ 

ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʬʦʨʤʫʻ ʥʠʟʢʫ ʨʠʟʠʢʽʚ 

ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ʆʪʨʠʤʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ 

ʛʘʨʘʥʪʦʚʘʥʦʾ ʷʢʦʩʪʽ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ ʢʦʤʧʣʝʢʩʥʦʛʦ  
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ʊʘʙʣʠʮʷ 4.11  

ʗʢ̔ ʩʪʴ ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʊʆɺ çɿʄʂ 

çɿʘʧʦʨʽʞʩʪʘʣʴè ʫʧʨʦʜʦʚʞ  ʨʦʢʫ (ʯʝʨʚʝʥʴ 2014 ʨ. ï ʪʨʘʚʝʥʴ 2015 ʨ.) 

ʇʦʢʘʟʥʠʢ, 

 ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɺʠʭʽʜʥʘ ʚʦʜʘ  ʇʠʪʥʘ ʚʦʜʘ  

min max med, 

MÑm, n=12 

min max med, 

MÑm, n=12 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ. 19,00 34,50 24,58Ñ1,51 0 24,00 16,00Ñ2,02 

ɿʘʣʽʟʦ ʟʘʛʘʣʴʥʝ, ʤʛ/ʣ 0,27 0,48 0,34Ñ0,02 0,13 0,94 0,34Ñ0,06 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ 0,01 0,30 0,05Ñ0,03 0,01 0,20 0,06Ñ0,02 

ʅʽʢʝʣʴ, ʤʛ/ʣ 0,02 0,04 0,02Ñ0,002 0,02 0,04 0,02Ñ0,002 

ʌʦʨʤʘʣʴʜʝʛʽʜ, ʤʛ/ʣ 0,03 0,06 0,04Ñ0,004 0,03 0,07 0,04Ñ0,004 

ʇʆ, ʤʛ/ʣ 6,60 11,00 8,01Ñ0,35 5,90 10,40 7,48Ñ0,34 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ, ʤʛ/ʣ 0,005 2,800 0,360Ñ0,25 0,005 0,005 0,005Ñ0,00 

ʌʝʥʦʣʠ, ʤʛ/ʣ 0,0005 0,006 0,002Ñ0,005 0,0005 0,005 0,003Ñ0,0005 

ʍʣʦʨʦʬʦʨʤ, ʤʢʛ/ʣ 1,50 1,50 1,50Ñ0,00 1,00 138,00 88,68Ñ16,24 

ʊɻʄ (ʩʫʤʘ), ʤʢʛ/ʣ 1,5 1,5 ï 1,3 182,5 ï 

ʚʠʨʽʰʝʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʟʘʚʜʘʥʴ. ɿʦʢʨʝʤʘ, ʟʘʚʜʘʥʥʷ, 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʧʦʩʠʣʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʚʽʜ 

ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ  ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʚʦʜʦʡʤ ʫ ʧʫʥʢʪʘʭ ʧʠʪʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʽ, 

ʱʦ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ, ʨʦʟʧʦʯʘʪʠ ʨʝʘʣʴʥʦ ʤʦʜʝʨʥʽʟʘʮʽʶ ʥʘʷʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʧʦʩʪʫʧʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷʤ ʚʦʜʦʦʯʠʩʪʢʠ ʨʦʟʚʠʥʫʪʠʭ 

ʢʨʘʾʥ ʩʚʽʪʫ. 

 

4.2. ɹʘʨʦʤʝʤʙʨʘʥʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʽʜʛʦʪʦʚʢʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʽʟ  

ʧʦʚʝʨʭʥʝʚʠʭ ʩʦʣʦʥʫʚʘʪʠʭ ʚʦʜ 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʜʣʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʩʧʨʦʤʦʞʥʽ ʧʦʣʽʧʰʫʚʘʪʠ ʷʢʽʩʪʴ ʩʦʣʦʥʫʚʘʪʠʭ ʧʦʚʝʨʭʥʝʚʠʭ 
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ʚʦʜ ʜʦ ʚʠʤʦʛ ʱʦʜʦ ʧʠʪʥʦʾ. ɿ ʚʽʜʧʦʚʽʜʥʦʶ ʤʝʪʦʶ ʥʘ ʙʘʟʽ ʥʘʰʦʾ ʣʘʙʦʨʘʪʦʨʽʾ [460] ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʘʨʘʤʝʪʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ 

ʩʫʯʘʩʥʦʾ ʚʦʜʦʦʯʠʩʥʦʾ ʙʘʨʦʤʝʤʙʨʘʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ 

ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʽʡ ʣʽʥʽʾ ɸʣʯʝʚʩʴʢʦʛʦ ʚʦʜʦʦʯʠʩʥʦʛʦ ʟʘʚʦʜʫ ʧʦʪʫʞʥʽʩʪʶ 

100 ʤ3/ʛʦʜ. ʊʝʭʥʦʣʦʛʽʷ ʚʦʜʦʦʯʠʱʝʥʥʷ ʚʢʣʶʯʘʣʘ ʪʘʢʽ ʝʪʘʧʠ: 

ï ʚʠʜʘʣʝʥʥʷ ʟ ʚʦʜʠ ʤʝʭʘʥʽʯʥʠʭ ʚʢʣʶʯʝʥʴ ʽ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘ ʩʽʪʯʘʩʪʠʭ ʬʽʣʴʪʨʘʭ 

ʽʟ ʨʦʟʤʽʨʦʤ ʢʦʤʽʨʦʢ ʥʝ ʙʽʣʴʰʝ ʷʢ 50 ʤʢʤ (ʤʘʢʨʦʬʽʣʴʪʨʘʮʽʷ); 

ï ʧʝʨʚʠʥʥʝ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ (ʚʚʝʜʝʥʥʷ ʨʝʘʛʝʥʪʫ ʫ 

ʪʨʫʙʦʧʨʦʚʽʜ) ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʢʦʥʪʘʢʪʥʠʡ ʨʝʟʝʨʚʫʘʨ; 

ï ʢʦʘʛʫʣʷʮʽʷ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʨʝʬʽʣʴʪʨʘʭ (ʚʚʝʜʝʥʥʷ ʨʦʟʯʠʥʫ ʢʦʘʛʫʣʷʥʪʫ 

ʇʆʃɺɸʂ-68 ʫ ʪʨʫʙʦʧʨʦʚʽʜ ʚʩʤʦʢʪʫʚʘʥʥʷ ʥʘʩʦʩʘ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʘʙʦ ʧʝʨʝʜ ʚʭʦʜʦʤ ʥʘ 

ʧʨʝʬʽʣʴʪʨʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ; ʬʣʦʢʫʣʷʮʽʷ ʢʘʪʽʦʥʥʠʤ ʬʣʦʢʫʣʷʥʪʦʤ 

ɸʈ 1140ʈ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ; ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʝʬʽʣʴʪʨʽʚ  ╖  ʘʥʪʨʘʮʠʪ ʬʨʘʢʮʽʻʶ 0,8-             

1,4 ʤʤ ʽ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʬʨʘʢʮʽʻʶ 0,5ï0,8 ʤʤ); 

ï ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʰʚʠʜʢʠʭ (ʟ ʧʽʩʢʦʤ ʽ ʚʫʛʽʣʣʷʤ) ʪʘ ʢʘʨʪʨʠʜʞʥʠʭ ʬʽʣʴʪʨʘʭ ʽʟ 

ʨʦʟʤʽʨʦʤ ʢʦʤʽʨʦʢ ʥʝ ʙʽʣʴʰʝ ʷʢ 5 ʤʢʤ (ʤʽʢʨʦʬʽʣʴʪʨʘʮʽʷ); 

ï ʩʧʝʮʽʘʣʴʥʘ ʭʽʤʽʯʥʘ ʦʙʨʦʙʢʘ ʙʽʩʫʣʴʬʘʪʦʤ ʥʘʪʨʽʶ, ʘ  ʧʦʪʽʤ ʨʦʯʠʥʦʤ 

ʘʥʪʠʩʢʘʣʘʪʫ ʧʝʨʝʜ ʧʦʜʘʯʝʶ ʥʘ ʫʩʪʘʥʦʚʢʠ ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ; 

ï ʛʣʠʙʦʢʝ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ çOsmo 450è (ʨʦʟʤʽʨ 

ʢʦʤʽʨʦʢ ï ʥʝ ʙʽʣʴʰʝ 0,01 ʤʢʤ); 

ï ʚʪʦʨʠʥʥʝ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ; 

ï ʜʦʜʘʪʢʦʝ ʋʌ-ʟʥʝʟʘʨʘʞʝʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʨʘʟʽ ʟʘʛʦʩʪʨʝʥʥʷ ʝʧʽʜʝʤʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ) (ʨʠʩ.  4.2). 

 

ʈʠʩ. 4.2 ï ɯʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʦʡʤʠ. 
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ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʩʪʫʧʝʥʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʟ ʚʦʜʦʶ ʧʨʠ 

ʾʭʥʽʡ ʧʦʜʘʯʽ ʚ ʪʨʫʙʦʧʨʦʚʽʜ ʧʝʨʝʜʙʘʯʝʥʘ ʪʫʨʙʫʣʽʟʘʮʽʷ ʧʦʪʦʢʫ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʨʝʘʛʝʥʪʫ 

ʫ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʧʦʪʦʢʫ ʚʦʜʠ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʩʦʣʦʥʫʚʘʪʘ ʧʨʠʨʦʜʥʘ ʚʦʜʘ ʟʘ 

ʩʦʣʝʚʤʽʩʪʦʤ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʘʙʫʚʘʻ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʟʛʽʜʥʦ ʟ ʫʢʨʘʾʥʩʴʢʠʤ ʪʘ 

ʻʚʨʦʧʝʡʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ (ʪʘʙʣ. 4.12).  

ʊʘʙʣʠʮʷ 4.12 

ʈʝʟʫʣʴʪʘʪʠ ʦʯʠʩʪʢʠ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʦʡʤʠ ʚʽʜ ʟʘʙʨʫʜʥʶʚʘʯʽʚ,  

ʱʦ ʚʠʷʚʣʷʣʠʩʷ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɺʤʽʩʪ ʫ ʚʦʜʽ,  

ʄÑm (n=12) 

ʇʝʨʝʚʠ-

ʱʝʥʥʷ ɻɼʂ 

ʜʦ ʦʯʠʩʪʢʠ, 

ʨʘʟʠ 

ʅʦʨʤʘʪʠʚ 

ʜʦ 

ʦʯʠʩʪʢʠ 

ʧʽʩʣʷ 

ʦʯʠʩʪʢʠ  

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ  

98/83/ɭʉ 

ɿʄʏ ʧʨʠ 37ʦʉ, 

ʂʋʆ/ʣ 

481,00Ñ 

61,60 

1,43Ñ 

0,72 

4,8 100,00 - 

ʉʫʣʴʬʘʪʠ, ʤʛ/ʣ 541,0Ñ6,3 8,0Ñ9,3 2,2 250,0 250* 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ 0,30Ñ0,26 < 0,01 6,0 0,05  0,05* 

ʂʘʣʘʤʫʪʥʽʩʪʴ, 

ʤʛ/ʣ 

5,00Ñ 

2,70 

0,20Ñ 

0,67 

10,0 0,50 

 

**  

ɿʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ, 

ʤʤʦʣʴ/ʣ 

8,20Ñ 

0,53 

1,20Ñ 

0,22 

1,2 7,00 - 

ʇʆ, ʤʛ/ʣ 4,10Ñ0,81 0,90Ñ0,35 1,2 5,00 5,0* 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ, 

ʤʛ/ʣ 

1282,0Ñ 

37,1 

469,0Ñ 

28,6 

1,3 1000,0 - 

ʇʨʠʤʽʪʢʠ: 

 * ç̔ ʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ; 

 ** ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ (ç̔ ʥʜʠʢʘʪʦʨʥʠʡè 

ʧʦʢʘʟʥʠʢ).  
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ɿʘ ʚʽʜʩʦʪʢʦʤ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

(ʜʠʚ. ʪʘʙʣ. 4.12) ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ɿʄʏ ʧʨʠ 37ʦʉ (99,7 %) > 

ʩʫʣʴʬʘʪʠ  (98,5 %) > ʤʘʨʛʘʥʝʮʴ (> 97 %) > ʢʘʣʘʤʫʪʥʽʩʪʴ (96 %) > ʟʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ (85,4 %) > ʇʆ (78 %) > cʫʭʠʡ ʟʘʣʠʰʦʢ (63,4 %).  ɺʠʭʽʜʥʘ ʚʦʜʘ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʝʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʩʝʣʝʥʫ (0,0023Ñ0,0004 ʤʛ/ʣ), ʬʪʦʨʫ 

(0,44Ñ0,11 ʤʛ/ʣ), ʉʇɸʈ (0,014Ñ0,01 ʤʛ/ʣ) ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (0,016Ñ0,004 ʤʛ/ʣ), 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʟʘʟʥʘʯʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

ʩʢʣʘʜʘʣʘ 91 %, 55 %, 29 %, 6,3 % ʚʽʜʧʦʚʽʜʥʦ.  ʇʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʝʩʫʪʪʻʚʦ 

ʟʤʝʥʰʫʚʘʚʩʷ ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (ʥʘ 4 %)  ʪʘ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʠʜʽʚ (ʥʘ 

31 %).  

ʋ ʨʘʟʽ ʧʝʨʚʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ ʜʦʟʦʶ 6,0-8,0 ʤʛ/ʣ ʪʘ ʟʘʚʝʨʰʘʣʴʥʦʶ ʜʦʟʦʶ 1,0-

1,5 ʤʛ/ʣ ʫ ʚʦʜʽ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʚʠʷʚʣʷʣʠʩʷ ʙʨʦʤʜʠʭʣʦʨʤʝʪʘʥ (20-

32 ʤʢʛ/ʣ), ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ (18-27 ʤʢʛ/ʣ, ʥʦʨʤʘʪʠʚ  ╖  10 ʤʢʛ/ʣ [38]), ʭʣʦʨʦʬʦʨʤ (11-

28 ʤʢʛ/ʣ, ʥʦʨʤʘʪʠʚ  ╖  60 ʤʢʛ/ʣ [38]), ʙʨʦʤʦʬʦʨʤ (3,6-6,5 ʤʛ/ʣ). ɿʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 

98/83/ɭʉ [36] ʚʤʽʩʪ ʢʦʞʥʦʛʦ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ ʥʝ ʥʦʨʤʫʻʪʴʩʷ. ɿʘʟʥʘʯʝʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚ ʜʣʷ ʾʭ ʩʫʤʠ ʟʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʪʘ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] (100 ʤʢʛ/ʣ). 

ʅʘʡʝʬʝʢʪʠʚʥʽʰʝ ʚʤʽʩʪ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ ʟʥʠʞʫʚʘʚʩʷ ʧʽʩʣʷ ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʽʚ ʟ 

ʘʢʪʠʚʦʚʘʥʠʤ ʚʫʛʽʣʣʷʤ (ʨʠʩ. 4.3).  

ʆʪʞʝ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʦʾ ʩʦʣʦʥʫʚʘʪʦʾ ʚʦʜʠ ʚʽʜ ʨʝʯʦʚʠʥ, ʚʤʽʩʪ 

ʷʢʠʭ ʧʝʨʝʚʠʱʫʚʘʚ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ, ʩʪʘʥʦʚʠʣʘ 63-99 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʯʠʱʝʥʥʷ ʚʠʜʘʣʷʪʠ ʟʘʙʨʫʜʥʶʚʘʯʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʦʜʦʦʙʨʦʙʢʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟ̔ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ ʚ ʫʤʦʚʘʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ [461, 

462]. 

4.3.  ʅʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʛʝʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ 
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 ʈʠʩ. 4.3 ï ɺʠʜʘʣʝʥʥʷ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ ʧʨʠ ʭʣʦʨʫʚʘʥʥʽ ʚʦʜʠ ʜʦʟʦʶ 6-8 ʤʛ/ʣ 

ʥʘ ʝʪʘʧʘʭ ʦʯʠʱʝʥʥʷ ʟʘ ʽʥʥʦʚʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʦʡʤʠ: ɹʌ  ╖ ʙʨʦʤʦʬʦʨʤ; ɼɹʍʄ  ╖  ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ; 

ɼʍɹʄ  ╖  ʜʠʭʣʦʨʙʨʦʤʤʝʪʘʥ; ʍʌ ï ʭʣʦʨʦʬʦʨʤ.  

 

4.3.1. ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʊɻʄ ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʻ ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ [350], ʚʠʨʽʰʠʪʠ ʷʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʨʝʘʛʝʥʪʽʚ ʜʣʷ 

ʦʙʨʦʙʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʥʦʚʽ ʤʝʥʰ ʨʝʘʢʮʽʡʥʽ ʱʦʜʦ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʟʦʢʨʝʤʘ, ʨʝʘʛʝʥʪʠ 

ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ. ɺ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʦʮʽʥʢʠ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʴʦʭ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ (ʇɻʄɻ-ɻʍ, 

ʇɻʄɻ-ʌ, ʇɻʄɻ-ɻʍ+ʌ).  

ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʮʽʥʶʚʘʣʠ ʘʥʪʠʤʽʢʨʦʙʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʫ ʜʦʩʣʽʜ ʙʨʘʣʠ ʾʭ ʪʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ (0,5 ʤʛ/ʣ, 

1,0 ʤʛ/ʣ, 1,5 ʤʛ/ʣ). ɺʠʷʚʣʝʥʦ, ʱʦ ʧʽʜ ʚʧʣʠʚʦʤ ʇɻʄɻ-ʌ, ʧʦʯʠʥʘʶʯʠ ʟ 0,5 ʤʛ/ʣ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʣʦʭʪʦʥʥʦʾ ʪʘ ʘʚʪʦʭʪʦʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʇʨʠ 

ʜʦʟʽ 1,5 ʤʛ/ʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʤʽʢʨʦʬʣʦʨʠ, ʷʢʠʤ ʤʦʞʣʠʚʦ 

ʟʥʝʭʪʫʚʘʪʠ, ʪʦʤʫ ʱʦ ʚʦʥʦ ʚʢʣʘʜʘʻʪʴʩʷ ʫ ʤʝʞʽ ʧʦʭʠʙʢʠ ʤʝʪʦʜʫ (ʪʘʙʣ. 4.13).  
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ʊʘʙʣʠʮʷ  4.13  

ɺʧʣʠʚ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʦʾ ʚʦʜʠ 

ɼʦʟʘ, ʤʛ/ʣ ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʂʋʆ/ʩʤ3 ʂʦʣʽ-ʽʥʜʝʢʩ 

22ʦʉ 37ʦʉ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ɺʠʭʽʜʥʘ ʚʦʜʘ 59000 100 19800 100 810 100 

ʇɻʄɻ-ʌ 

0,5 3510 6 1020 5,2 86 10,6 

1,0 758 1,3 660 3,3 8 0,98 

1,5 990 1,7 351 1,8 15 1,85 

ʇɻʄɻ-ɻʍ 

0,5 900 1,5 543 2,7 86 10,6 

1,0 1088 1,8 498 2,5 10 1,3 

1,5 770 1,3 35 0,2 26 3,2 

ʇɻʄɻ-ɻʍ+ʌ 

0,5 479 0,8 300 1,5 20 2,5 

1,0 1200 2,0 865 4,4 6 0,7 

1,5 900 1,5 27 0,2 23 2,8 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣʠʮʽ 4.13, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʚʧʣʠʚʫ ʇɻʄɻ-ɻʍ ʥʘ ʤʽʢʨʦʙʽʦʮʝʥʦʟ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʣʠʰʢʦʚʫ ʢʽʣʴʢʽʩʪʴ 

ʫ ʚʦʜʽ ʚʣʘʩʥʦʾ ʤʽʢʨʦʬʣʦʨʠ (22ʦʉ) ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 1,5 % ʜʦ 1,3 % ʪʘ ʧʨʠʚʥʝʩʝʥʦʾ 

(37ʦʉ) ʫ ʤʝʞʘʭ ʚʽʜ 2,7 % ʜʦ 0,2 % ʧ̔ ʜ ʜʽʻʶ ʇɻʄɻ-ɻʍ (ʜʦʟʘ 0,5-1,5 ʤʛ/ʣ). ʇʨʠ ʜʦʟʽ 

ʨʝʘʛʝʥʪʫ 0,5 ʤʛ/ʣ ʢʦʣʽ-ʽʥʜʝʢʩ ʟʥʠʞʫʚʘʚʩʷ ʜʦ 10,6 % ʚʽʜ ʚʠʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʟʠ ʜʦ 1,5 ʤʛ/ʣ ʟʤʝʥʰʫʚʘʣʦ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʦ 3,2 % ʚʽʜ 

ʧʝʨʚʠʥʥʦʾ ʚʝʣʠʯʠʥʠ. ɺʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʬʣʦʨʠ ʚʦʜʠ ʧʽʜ ʜʽʻʶ ʇɻʄɻ-ɻʍ+ʌ ʫ 

ʜʦʟʽ ʚʽʜ 0,5 ʤʛ/ʣ ʜʦ 1,5 ʤʛ/ʣ. ɸʣʝ ʧʨʠ ʜʦʟʽ 1,0 ʤʛ/ʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʘ ʚʽʜʤʠʨʘʥʥʷ ʢʣʽʪʠʥ ʙʘʢʪʝʨʽʡ. ʆʯʽʢʫʚʘʥʝ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʚʽʜʩʦʪʢʘ ʾʭ ʚʽʜʤʠʨʘʥʥʷ  ʚʽʜ ʜʦʟʠ ʨʝʘʛʝʥʪʫ ʥʝ ʚʽʜʙʫʣʦʩʷ. ɽʬʝʢʪ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ 
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ʚʩʤ̔ʘ ʨʝʘʛʝʥʪʘʤʠ ʫ ʜʦʟʘʭ, ʱʦ ʚʠʧʨʦʙʫʚʘʣʠʩʷ, ʽʩʪʦʪʥʦ ʥʝ ʟʘʣʝʞʘʚ ʚʽʜ ʝʢʩʧʦʟʠʮʽʾ (0,5; 

1,0; 3,0 ʛʦʜ), ʪʦʤʫ ʮʝʡ ʬʘʢʪ ʫ ʪʘʙʣʠʮʽ 4.13 ʥʝ ʚʽʜʦʙʨʘʞʝʥʦ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʭʣʦʨʥʦʛʦ ʚʘʧʥʘ ʥʘ 

ʘʚʪʦʭʪʦʥʥʫ ʪʘ ʘʣʦʭʪʦʥʥʫ ʤʽʢʨʦʬʣʦʨʫ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ʇʽʜ ʜʽʻʶ ʨʦʟʯʠʥʽʚ ʭʣʦʨʥʦʛʦ 

ʚʘʧʥʘ ʫ ʜʦʟʘʭ ʚʽʜ 0,5 ʜʦ 1,5 ʤʛ/ʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʢʦʣʽ-ʽʥʜʝʢʩʫ ʜʦ 97,6-99,5 % 

(ʪʘʙʣ. 4.14).  

ʊʘʙʣʠʮʷ  4.14  

ɺʧʣʠʚ ʭʣʦʨʥʦʛʦ ʚʘʧʥʘ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʚʦʜʠ 

ɼʦʟʘ, ʤʛ/ʣ ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʂʋʆ/ʩʤ3 ʂʦʣʽ-ʽʥʜʝʢʩ 

22ʦʉ 37ʦʉ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ɺʠʭʽʜʥʘ ʚʦʜʘ 59000 100 19800 100 810 100 

0,5 1046 1,8 350 1,8 22 2,7 

1,0 2380 4,0 290 1,5 7 0,9 

1,5 970 1,6 195 1,0 4 0,5 

 

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʫʩʝʨʝʜʥʝʥʦ ʜʦʟʠ ʨʝʘʛʝʥʪʽʚ (1 ʤʛ/ʣ) ʪʘ 

ʦʪʨʠʤʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʦʙôʻʢʪʠʚʥʽʰʫ ʧʦʨʽʚʥʷʣʴʥʫ 

ʦʮʽʥʢʫ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ ʨʝʘʛʝʥʪʽʚ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʝʤʦʥʩʪʨʫʻ ʧʝʨʝʚʘʛʫ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʇɻʄɻ-ɻʍ+ʌ ʧʝʨʝʜ ʽʥʰʠʤʠ ʧʦʭʽʜʥʠʤʠ ʇɻʄɻ (ʪʘʙʣ. 4.15).  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, 

ʱʦ ʧʦʣʽʤʝʨʥʽ ʨʝʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʻ ʩʠʣʴʥʠʤʠ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ, 

ʷʢʽ ʟʘ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʭʣʦʨʫ. 

ɽʬʝʢʪ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʽʜʙʫʚʘʚʩʷ ʷʢ ʥʘ ʚʣʘʩʥʽʡ ʤʽʢʨʦʬʣʦʨʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, ʷʢʘ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22ʦʉ, ʪʘʢ ʽ ʥʘ ʤʽʢʨʦʬʣʦʨʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ (37ʦʉ). ɺʧʣʠʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʽʦʮʠʜʽʚ ʥʘ ʽʥʜʝʢʩ ʢʠʰʢʦʚʠʭ ʧʘʣʠʯʦʢ ʙʫʚ 

ʥʘ ʨʽʚʥʽ 95,0-98,1 %. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʘʣʠʰʢʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʣʝʡ ʇɻʄɻ ʚʽʜ ʜʦʟ ʚʥʝʩʝʥʦʛʦ ʨʝʘʛʝʥʪʫ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ  ʜʦʧʫʩʪʠʤʽ  
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ʊʘʙʣʠʮʷ  4.15  

ɺʧʣʠʚ ʨʽʟʥʠʭ ʤʘʨʦʢ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʪʘ ʭʣʦʨʥʦʛʦ ʚʘʧʥʘ 

  ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʚʦʜʠ 

ʈʝʘʛʝʥʪ ɼʦʟʘ, 

ʤʛ/ʣ 

ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʂʋʆ/ʩʤ3 ʂʦʣʽ-ʽʥʜʝʢʩ 

22ʦʉ 37ʦʉ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ɺʠʭʽʜʥʘ ʚʦʜʘ 59000 100 19800 100 810 100 

ʇɻʄɻ-ɻʍ  

1,0 

746 1,3 400 2,0 42 5,0 

ʇɻʄɻ-ʌ 1840 3,0 720 3,6 39 4,8 

ʇɻʄɻ-ɻʍ+ʌ 862 1,5 450 2,3 16 1,9 

ʍʣʦʨʥʝ ʚʘʧʥʦ 1530 2,6 290 1,5 12 1,5 

 

ʜʦʟʠ ʨʽʟʥʠʭ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ. ʉʦʣʽ ʇɻʄɻ ʚʥʦʩʠʣʠʩʷ ʫ ʚʦʜʫ ʨ. ɼʝʩʥʘ ʫ 

ʜʦʟʘʭ 0,5-6,0 ʤʛ/ʣ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 0,5; 1,0; 3,0 ʛʦʜʠʥʠ (ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚʦʜʠ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʭʽʜʥʦʾ ʜʦʟʠ ʩʦʣʝʡ ʇɻʄɻ ʾʭ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʚʦʜʽ ʟʨʦʩʪʘʻ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʢʦʥʪʘʢʪʽ 3 ʛʦʜʠʥʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʟʠ ʇɻʄɻ-ɻʍ+ʌ  ʫ ʚʦʜʽ ʟ 

0,5 ʜʦ 6,0 ʤʛ/ʣ ʟʘʣʠʰʢʦʚʠʡ ʨʽʚʝʥʴ ʨʝʘʛʝʥʪʫ ʟʨʦʩʪʘʻ ʚʽʜ ʩʣʽʜʽʚ ʜʦ 1,74 ʤʛ/ʣ. ʊʘʢʘ 

ʟʘʣʝʞʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ ʽʥʰʠʭ ʩʦʣʝʡ ʇɻʄɻ-ɻʍ ʪʘ ʇɻʄɻ-ʌ (ʪʘʙʣ. 4.16). 

ʇʨʠ ʦʜʥʘʢʦʚʠʭ ʚʠʭʽʜʥʠʭ ʜʦʟʘʭ ʟʘ ʫʤʦʚ ʥʘʰʠʭ ʜʦʩʣʽʜʽʚ ʯʘʩ ʢʦʥʪʘʢʪʫ ʥʝ ʤʘʚ 

ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʣʠʰʢʦʚʠʡ ʨʽʚʝʥʴ ʨʝʘʛʝʥʪʽʚ. ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʪʦʡ ʬʘʢʪ, ʱʦ ʣʠʰʝ 

ʧʨʠ ʜʦʟʘʭ ʩʦʣʝʡ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1,0-1,5 ʤʛ/ʣ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʾʭ ʫ ʚʽʜʩʪʦʷʥʽʡ 

ʚʦʜʽ ʙʫʣʘ ʩʪʘʙʽʣʴʥʦ ʥʠʞʯʦʶ ʟʘ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ (ɻɼʂ ʇɻʄɻ-ɻʍ ï 0,1 ʤʛ/ʣ, 

ʇɻʄɻ-ʌ ï ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ, ɻɼʂ ʇɻʄɻ-ɻʍ+ʌ ï 0,1 ʤʛ/ʣ). 

ʇʨʠ ʜʦʟʽ 2,0 ʤʛ/ʣ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫʩʽʭ ʩʦʣʝʡ ʇɻʄɻ ʫ ʚʦʜʽ (ʯʘʩ 

ʢʦʥʪʘʢʪʫ 1 ʪʘ 3 ʛʦʜ) ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʘʙʦ ʥʝʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʣʘ ɻɼʂ. ʇʨʠ ʙʽʣʴʰʠʭ 

ʜʦʟʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʇɻʄɻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʟ ʜʦʤʽʰʢʘʤʠ ʚʦʜʠ ʪʘ ʾʾ 

ʚʽʜʩʪʦʶʚʘʥʥʷ ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 5-30 %. 

ɯʟ ʪʘʙʣʠʮʽ 4.16 ʚʠʜʥʦ, ʱʦ ʚʩʽ ʩʦʣʽ ʇɻʄɻ ʧʨʠ ʜʦʟʘʭ 0,5-1,5 ʤʛ/ʣ ʯʝʨʝʟ 1 ʪʘ 

3 ʛʦʜʠʥʠ ʧʦʛʣʠʥʘʶʪʴʩʷ ʤʘʡʞʝ ʥʘ 100 % ʚʥʘʩʣʽʜʦʢ ʾʭ ʨʝʘʢʮʽʾ ʟ ʜʦʤʽʰʢʘʤʠ ʧʨʠʨʦʜʥʦʾ 
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ʊʘʙʣʠʮʷ 4.16  

ɿʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʝʡ ʇɻʄɻ ʫ ʚʦʜʽ ʧʨʠ ʨʽʟʥʠʭ ʜʦʟʘʭ ʨʝʘʛʝʥʪʫ 

 ʪʘ ʯʘʩʫ ʢʦʥʪʘʢʪʫ (n=3, MÑm) 

ɽʢʩʧʦʟʠʮʽʷ ɼʦʟʘ ʨʝʘʛʝʥʪʫ, ʤʛ/ʣ 

0,5 1,0 1,5 2,0 3,0 4,0 5,0 6,0 

ʇɻʄɻ-ɻʍ  

30 ʭʚ ʥ/ʚ ʩʣʽʜʠ ʩʣʽʜʠ ï ï ï ï ï 

1 ʛʦʜ ʥ/ʚ ʩʣʽʜʠ ʩʣʽʜʠ 0,12Ñ 

0,01 

0,35Ñ 

0,12 

0,53Ñ 

0,03 

1,52Ñ 

0,06 

1,80Ñ

0,12 

3 ʛʦʜ ʥ/ʚ ʩʣʽʜʠ ï 0,1Ñ 

0,01 

0,29Ñ 

0,03 

0,50Ñ 

0,05 

1,42Ñ 

0,10 

1,87Ñ

0,16 

ʇɻʄɻ-ʌ  

30 ʭʚ ʥ/ʚ ʩʣʽʜʠ ʩʣʽʜʠ ï ï ï ï ï 

1 ʛʦʜ ʥ/ʚ ʩʣʽʜʠ ʩʣʽʜʠ 0,11Ñ 

0,07 

0,34Ñ 

0,02 

0,65Ñ 

0,01 

1,28Ñ 

0,06 

2,24Ñ

0,07 

3 ʛʦʜ ʥ/ʚ ʩʣʽʜʠ ï 0,09Ñ 

0,01 

0,30Ñ 

0,28 

0,60Ñ 

0,04 

1,18Ñ 

0,09 

2,13Ñ

0,15 

ʇɻʄɻ-ɻʍ+ʌ  

30 ʭʚ ʥ/ʚ ʩʣʽʜʠ 0,05 ï ï ï ï ï 

1 ʛʦʜ ʥ/ʚ ʩʣʽʜʠ < 0,05 0,11Ñ 

0,07 

0,41Ñ 

0,03 

0,58Ñ 

0,05 

1,32Ñ 

0,08 

1,82Ñ

0,17 

3 ʛʦʜ ʥ/ʚ ʩʣʽʜʠ ï 0,08Ñ 

0,07 

0,36Ñ 

0,28 

0,52Ñ 

0,05 

1,17Ñ 

0,11 

1,74Ñ

0,06 

ʚʦʜʠ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʨʝʘʛʝʥʪʽʚ ʟ 2 ʜʦ 6 ʤʛ/ʣ ʧʦʛʣʠʥʫʪʘ 

ʯʘʩʪʢʘ ʫ ʩʝʨʝʜʥʴʦʤʫ ï 95-70 %. ɺʽʜʧʦʚʽʜʥʘ ʧʦʚʝʜʽʥʢʘ ʫ ʚʦʜʽ ʨʽʟʥʠʭ ʩʦʣʝʡ ʇɻʄɻ 

(ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ʌ, ʇɻʄɻ-ɻʍ+ʌ) ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʩʦʣʝʡ ʇɻʄɻ ʥʘ ʜʝʷʢʽ ʦʩʥʦʚʥʽ 

ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʇʆ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ), ʱʦ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʛʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ, ʧʦʢʘʟʘʣʠ ʪʘʢʝ: 
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ʩʦʣʽ ʇɻʄɻ ʫ ʜʦʟʘʭ (0,5-1,5 ʤʛ/ʣ) ʪʘ ʧʨʠ ʯʘʩʽ ʢʦʥʪʘʢʪʫ 0,5-3,0 ʛʦʜʠʥʠ ʩʧʨʦʤʦʞʥʽ 

ʧʨʦʷʚʣʷʪʠ ʬʣʦʢʫʣʶʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ʪʘʙʣ. 4.17).  

ʊʘʙʣʠʮʷ  4.17  

ɺʧʣʠʚ ʨʝʘʛʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ 

(n=3, MÑm) (ʥʘ ʧʨʠʢʣʘʜʽ ʇɻʄɻ-ɻʍ+ʌ) 

ɼʦʟʘ ʨʝʘʛʝʥʪʫ, 

ʤʛ/ʣ 

ɽʢʩʧʨʦʟʠʮʽʷ, 

ʛʦʜ 

ʇʦʢʘʟʥʠʢ 

ʇʆ, ʤʛ/ʣ ʂʘʣʘʤʫʪʥʽʩʪʴ, 

ʤʛ/ʣ 

ʂʦʣʴʦʨʦʚʽʩʪʴ, 

ʛʨʘʜ. 

1 2 3 4 5 

ɺʦʜʘ ʜʦ ʦʙʨʦʙʢʠ 

ï ï 10,6Ñ0,3 0,71Ñ0,07 61,5Ñ0,5 

ɺʦʜʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

0,5 0,5 9,1Ñ0,2 0,81Ñ0,03 51,5Ñ3,5 

1,0 9,3Ñ0,2 0,73Ñ0,05 52,5Ñ0,5 

3,0 9,3Ñ0,2 0,44Ñ0,01 51,0Ñ1,0 

ɺʦʜʘ ʜʦ ʦʙʨʦʙʢʠ 

ï ï 12,9Ñ0,2 0,85Ñ0,02 96,5Ñ4,5 

ɺʦʜʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

1,0 0,5 12,9Ñ0,3 0,93Ñ0,01 75,0Ñ1,0 

 1,0 12,7Ñ0,1 0,88Ñ0,01 82,0Ñ1,0 

 3,0 12,0Ñ0,2 1,10Ñ0,04 74,7Ñ2,5 

0,5 0,5 11,6Ñ0,2 1,30Ñ0,02 60,0Ñ1,0 

1,0 ï 0,96Ñ0,03 42,5Ñ2,5 

 3,0 ï ï ï 

ɺʦʜʘ ʜʦ ʦʙʨʦʙʢʠ 

ï ï 7,5Ñ0,3 ï ï 

2,0 1,0 7,1Ñ0,1 ï ï 

 3,0 7,0Ñ0,1 ï ï 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.17 

1 2 3 4 5 

ɺʦʜʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

4,0 3,0 6,6Ñ0,1 ï ï 

3,0 1,0 7,1Ñ0,2 ï ï 

3,0 6,8Ñ0,1 ï ï 

4,0 1,0 7,1Ñ0,2 ï ï 

5,0 1,0 7,1Ñ0,2 ï ï 

3,0 6,6Ñ0,1 ï ï 

6,0 1,0 6,8Ñ0,1 ï ï 

3,0 6,5Ñ0,1 ï ï 

 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʬʣʦʢʫʣʶʶʯʦʾ ʾʭ ʟʜʘʪʥʦʩʪʽ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʬʣʦʢʫʣʷʥʪʘʤʠ ʢʘʪʽʦʥʥʠʤʠ (Floguat DB 45SSH, Floguat FL 45 C) ʪʘ ʘʥʽʦʥʥʠʤ 

(ʄʘʛʥʦʬʣʦʢ LT 27). ɼʦʟʠ ʨʝʘʛʝʥʪʽʚ ʪʘ ʯʘʩ ʢʦʥʪʘʢʪʫ ʾʭ ʟ ʚʦʜʦʶ (3 ʛʦʜʠʥʠ) ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʧʦʚʽʜʘʣʠ ʨʝʘʣʴʥʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ. ɺʠʷʚʣʝʥʦ ʯʽʪʢʫ ʟʘʣʝʞʥʽʩʪʴ 

ʨʽʚʥʽʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʜʦʟ ʚʥʝʩʝʥʠʭ ʩʦʣʝʡ ʇɻʄɻ.  

ʊʘʢ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʚʠʭʽʜʥʦʾ ʜʦʟʠ ʮʠʭ ʨʝʘʛʝʥʪʽʚ ʟ 0,5 ʜʦ 3,0 ʤʛ/ʣ ʢʦʣʴʦʨʦʚʽʩʪʴ 

ʚʦʜʠ ʟʥʠʞʫʻʪʴʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 19 ʜʦ 35 %, ʢʘʣʘʤʫʪʥʽʩʪʴ ï ʚʽʜ 25 ʜʦ 43 %, ʇʆ ï 

ʚʽʜ 11 ʜʦ 18 %. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʯʠʱʝʥʥʷ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʷʛʘʶʪʴʩʷ ʫ 

ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɻʄɻ-ɻʍ+ʌ (ʜʦʜʘʪʦʢ ɹ, ʪʘʙʣʠʮʷ ɹ.1). ɼʦʟʦʟʘʣʝʞʥʠʡ ʝʬʝʢʪ ʜʽʾ 

ʽʥʰʠʭ ʬʣʦʢʫʣʷʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʜʘʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʥʝ ʥʦʩʠʪʴ ʯʽʪʢʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʨʦʪʝ, ʫʩʽ ʮʽ ʨʝʘʛʝʥʪʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʘʟʥʘʯʝʥʦʾ ʚʦʜʠ ʟʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʘʣʝ ʝʬʝʢʪʠ ʦʯʠʩʪʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʱʦ ʤʘʣʠ ʤʽʩʮʝ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɻʄɻ, 

ʙʫʣʠ  ʜʝʱʦ ʥʠʞʯʽ.  ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʦʟʘʭ ʨʝʘʛʝʥʪʽʚ 0,5-3,0 ʤʛ/ʣ ʝʬʝʢʪ ʦʯʠʩʪʢʠ 

ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʴʦʨʦʚʽʩʪʴ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ LT27, Floguat DB 45SSH, 

Floguat FL 45 C ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʚ 9 %, 7 % ʪʘ 10 % ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʇʆ ï 4 %, 7 % ʪʘ 8 % ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʦʣʽ ʇɻʄɻ ʟʘ 
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ʝʬʝʢʪʠʚʥʽʩʪʶ ʦʯʠʩʪʢʠ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʤ ʬʣʦʢʫʣʷʥʪʘʤ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʘ ʪʘʢʦʞ ʙʽʦʮʠʜʥʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʥʝ ʧʨʠʪʘʤʘʥʥʘ ʪʨʘʜʠʮʽʡʥʠʤ 

ʬʣʦʢʫʣʷʥʪʘʤ, ʨʝʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʜʦʟ 

ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʟʦʤ ʟ̔ ʢʦʘʛʫʣʷʥʪʘʤʠ ʧʽʩʣʷ 

ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʧʽʱʘʥʠʡ ʬʽʣʴʪʨ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʪʘ ʩʫʣʴʬʘʪʫ 

ʘʣʶʤʽʥʽʶ (Al2(SO4)3) ʫ ʜʦʟʘʭ 1-3 ʤʛ/ʣ ʪʘ 10 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ ʚʤʽʩʪ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʣʠʰʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʘʛʝʥʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ (0,1 ʤʛ/ʣ ʪʘ 

0,2 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) (ʪʘʙʣ. 4.18). 

ʊʘʙʣʠʮʷ 4.18  

ɿʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻʄɻ-ɻʍ ʪʘ ʘʣʶʤʽʥʽʶ ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ (n=3, MÑm) 

ɼʦʟʘ ʨʝʘʛʝʥʪʫ, ʤʛ/ʣ ɺʤʽʩʪ ʫ ʚʦʜʽ, ʤʛ/ʣ 

ʇɻʄɻ ʘʣʶʤ̔ʥʽʡ 

ʇɻʄɻ Al 2(SO4)3 ʚʽʜʩʪʦʷʥʘ ʬʽʣʴʪʨʦʚʘʥʘ ʚʽʜʩʪʦʷʥʘ ʬʽʣʴʪʨʦʚʘʥʘ 

1 10 0,068Ñ0,002 < 0,05 0,40Ñ0,03 0,22Ñ0,03 

2 10 ï < 0,05 ï 0,15Ñ0,02 

3 10 0,160Ñ0,004 0,093Ñ0,003 0,36Ñ0,02 0,11Ñ0,01 

 

ʇʨʠ ʬʽʢʩʦʚʘʥʽʡ ʜʦʟʽ ʩʦʣʝʡ ʇɻʄɻ 3 ʤʛ/ʣ ʟʤʽʥʶʚʘʣʠ ʜʦʟʠ ʢʦʘʛʫʣʷʥʪʫ ʫ ʤʝʞʘʭ, 

ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ (ʜʦʜʘʪʦʢ ɹ, ʪʘʙʣʠʮʷ ɹ.2). 

ɺʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʘʣʠʰʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻʄɻ ʫ ʚʽʜʩʪʦʷʥʽʡ ʇɻʄɻ 

ʟʥʠʞʫʚʘʚʩʷ ʥʘ 29-64 %. ʋ ʚʦʜʽ ʧʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 3-ʭ ʛʦʜʠʥ ʚʤʽʩʪ ʩʦʣʝʡ 

ʇɻʄɻ ʚʠʷʚʣʷʚʩʷ ʙʽʣʴʰʠʡ ʟʘ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ, ʦʜʥʘʢ ʚʽʥ ʟʥʠʞʫʚʘʚʩʷ ʧʽʩʣʷ 

ʬʽʣʴʪʨʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʦʟʽ ʢʦʘʛʫʣʷʥʪʫ 10 ʤʛ/ʣ ʽ ʬʣʦʢʫʣʷʥʪʫ 3 ʤʛ/ʣ 

ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʩʪʘʥʥʴʦʛʦ ʟʥʠʟʠʣʘʩʷ ʥʘ 44-45 % ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʩʪʦʷʥʦʶ 

ʚʦʜʦʶ. 
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ɺʥʝʩʝʥʥʷ ʫ ʧʨʠʨʦʜʥʫ ʚʦʜʫ ʩʦʣʝʡ ʇɻʄɻ ʩʧʨʠʷʻ ʚʠʣʫʯʝʥʥʶ ʩʫʣʴʬʘʪʫ 

ʘʣʶʤʽʥʽʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʾʭ ʜʦʟʠ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʣʶʤʽʥʽʶ ʫ ʚʽʜʩʪʦʷʥʽʡ ʚʦʜʽ 

ʟʥʠʞʫʻʪʴʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 29-39 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʫ ʚʦʜʽ ʙʝʟ 

ʬʣʦʢʫʣʷʥʪʫ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʇɻʄɻ, ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʫ ʚʦʜʽ 

ʧʽʩʣʷ ʩʪʘʜʽʾ ʚʽʜʩʪʦʶʚʘʥʥʷ ʙʫʚ ʚʠʱʠʤ ʟʘ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʪʘ ʟʥʠʞʫʚʘʚʩʷ ʣʠʰʝ 

ʧʽʩʣʷ ʬʽʣʴʪʨʘʮʽʾ ʜʦ ɻɼʂ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʜʦʟʽ ʬʣʦʢʫʣʷʥʪʫ 3 ʤʛ/ʣ ʪʘ ʢʦʘʛʫʣʷʥʪʫ 

10 ʤʛ/ʣ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʣʶʤʽʥʽʶ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 65-69 % ʧʦʨʽʚʥʷʥʦ ʟ ʚʦʜʦʶ 

ʙʝʟ ʬʣʦʢʫʣʷʥʪʫ ʽ ʩʢʣʘʜʘʻ 0,11-0,19 ʤʛ/ʣ ʟʘʣʝʞʥʦ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʦʣʝʡ ʇɻʄɻ.  

ɺʠʷʚʣʝʥʦ ʚʟʘʻʤʦʚʧʣʠʚ ʢʦʘʛʫʣʷʥʪʫ ʪʘ ʬʣʦʢʫʣʷʥʪʫ ʥʘ ʾʭ ʟʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʫ ʚʽʜʩʪʦʷʥʽʡ ʚʦʜʽ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʇɻʄɻ-ɻʍ ʫ ʚʦʜʽ ʙʝʟ 

ʚʥʝʩʝʥʥʷ ʢʦʘʛʫʣʷʥʪʫ ʩʢʣʘʜʘʻ 0,28 ʤʛ/ʣ, ʪʦ ʜʦʜʘʚʘʥʥʷ 10 ʤʛ/ʣ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ 

ʟʥʠʞʫʻ ʚʤʽʩʪ ʇɻʄɻ ʥʘ 43 %. ʋ ʚʽʜʩʪʦʷʥʽʡ ʚʦʜʽ ʙʝʟ ʬʣʦʢʫʣʷʥʪʫ ʟʘʣʠʰʢʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʣʶʤʽʥʽʶ ʩʪʘʥʦʚʠʪʴ 0,51 ʤʛ/ʣ, ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʬʣʦʢʫʣʷʥʪʫ ʚʦʥʘ 

ʟʥʠʞʫʻʪʴʩʷ ʜʦ 0,36 ʤʛ/ʣ (ʥʘ 29 %).  

ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʚʢʘʟʘʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʯʠʱʝʥʦʾ ʚʦʜʠ, ʟʦʢʨʝʤʘ, ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʫ ʚʦʜʽ ʇɻʄɻ ʪʘ ʘʣʶʤʽʥʽʶ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʢ ʥʘ ʝʪʘʧʽ ʚʽʜʩʪʦʶʚʘʥʥʷ, ʪʘʢ ʽ ʬʽʣʴʪʨʫʚʘʥʥʷ. ʇʦʨʽʚʥʶʶʯʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʩʦʣʝʡ ʇɻʄɻ (ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ʌ, ʇɻʄɻ-ɻʍ+ʌ), ʪʦ ʤʦʞʣʠʚʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʾʭ ʩʭʦʞʦʩʪʽ.  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʩʦʣʝʡ ʇɻʄɻ ʨʘʟʦʤ ʽʟ ʩʫʣʴʬʘʪʦʤ ʘʣʶʤʽʥʽʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʘʛʫʣʷʥʪʫ (ʙʝʟ 

ʬʣʦʢʫʣʷʥʪʽʚ) ʧʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʷʢʽʩʪʴ ʚʦʜʠ ʙʫʣʘ ʛʽʨʰʦʶ ʟʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʽʞ ʚʦʜʠ, ʦʯʠʱʝʥʦʶ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʙʽʥʘʮʽʾ ʢʦʘʛʫʣʷʥʪ+ʬʣʦʢʫʣʷʥʪ (ʪʘʙʣ. 4.19).  

ɿʘ ʟʘʟʥʘʯʝʥʠʭ ʫʤʦʚ ʫ ʦʯʠʱʝʥʽʡ ʚʦʜʽ ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

22ʦʉ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ 99,2-99 %, ʘ ʟʘ 37ʦʉ ï 98,7-98,4 %. ɽʬʝʢʪ ʦʯʠʱʝʥʥʷ ʚʽʜ 

ʢʠʰʢʦʚʠʭ ʧʘʣʠʯʦʢ ʩʪʘʥʦʚʠʚ 98 %, ʢʦʣʽʬʘʛʽʚ ï 64 %. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʫ 

ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ-ʌ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʇɻʄɻ ʜʦ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ 3:40 ï 

3:60 ʤʛ/ʣ ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʟʤʝʥʰʠʣʦʩʷ ʥʘ 99,8-99,9 %, ʢʦʣʽ-ʽʥʜʝʢʩ ʪʘ ʽʥʜʝʢʩ 
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ʊʘʙʣʠʮʷ 4.19  

ɺʧʣʠʚ ʇɻʄɻ (3 ʤʛ/ʣ) ʪʘ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ ʥʘ ʦʯʠʩʪʢʫ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 

 ʚʽʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʆʙô̒ʢʪ 

ʜʦʩʣʽʜʞʝʥʥ ̫

ɼʦʟʘ 

ʢʦʘʛʫ-

ʣʷʥʪʫ, 

ʤʛ/ʣ 

ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, 

ʂʋʆ/ʩʤ3 

ʂʦʣʽ-ʽʥʜʝʢʩ ɯʥʜʝʢʩ 

ʢʦʣʽʬʘʛʽʚ 

22ʦʉ 37ʦʉ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

ʈʽʯʢʦʚʘ ʚʦʜʘ 0 26000 100 15000 100 >1100 100 9 100 

ɺʦʜʘ ʧʽʩʣʷ 

ʦʯʠʩʪʢʠ ʙʝʟ 

ʨʝʘʛʝʥʪʽʚ 

0 1300 5,0 250 1,7 93 91,5 4 56 

ʉʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 

ɺʦʜʘ ʧʽʩʣʷ 

ʨʝʘʛʝʥʪʥʦʾ 

ʦʯʠʩʪʢʠ 

20 270 1,0 235 1,6 23 2 4 36 

40 215 0,8 245 1,6 23 2 4 36 

60 215 0,8 200 1,3 23 2 4 36 

ʇɻʄɻ-ʌ  

ɺʦʜʘ ʧʽʩʣʷ 

ʨʝʘʛʝʥʪʥʦʾ 

ʦʯʠʩʪʢʠ 

20 50 0,2 35 0,2 4 0,4 2 22 

40 30 0,2 20 0,1 <3 0 0 0 

60 10 0,2 20 0,1 <3 0 0 0 

ʇɻʄɻ-ɻʍ 

ɺʦʜʘ ʧʽʩʣʷ 

ʨʝʘʛʝʥʪʥʦʾ 

ʦʯʠʩʪʢʠ 

20 75 0,3 20 0,1 3 0,2 1 1 

40 90  0,2 55 0,2 <3 0 0 0 

60 80 0,3 90 0,6 <3 0 0 0 

ʇɻʄɻ-ɻʍ+ʌ 

ɺʦʜʘ ʧʽʩʣʷ 

ʨʝʘʛʝʥʪʥʦʾ 

ʦʯʠʩʪʢʠ 

20 110 0,4 5 2,0 <3 0 0 0 

40 60 0,2 15 0,1 <3 0 0 0 

60 45 0,2 40 0,3 <3 0 0 0 

ʢʦʣʽʬʘʛʽʚ ï ʥʘ 100 %. ʊʘʢʘ ʞ ʩʘʤʘ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʚʦʭ ʽʥʰʠʭ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ. 
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ʇʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʙʝʟ ʦʙʨʦʙʢʠ ʨʝʘʛʝʥʪʘʤʠ 

ʧʨʠ ʨʝʞʠʤʘʭ, ʘʜʝʢʚʘʪʥʠʭ ʧʨʠʡʥʷʪʠʤ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʟʤʝʥʰʫʶʪʴʩʷ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ (ʇʆ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ), ʱʦ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʛʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʚʦʜʠ. ʇʽʩʣʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʙʝʟ ʬʣʦʢʫʣʷʥʪʫ ʩʫʣʴʬʘʪʦʤ 

ʘʣʶʤʽʥʽʶ ʜʦʟʦʶ 40-60 ʤʛ/ʣ ʦʪʨʠʤʘʥʽ ʥʘʡʢʨʘʱʽ ʪʘ ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʯʠʱʝʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʘ ʙʝʟ ʢʦʘʛʫʣʷʥʪʫ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʬʣʦʢʫʣʷʥʪʘʤʠ ʜʦʟʦʶ 3 ʤʛ/ʣ ʷʢʽʩʪʴ 

ʦʯʠʱʝʥʦʾ ʚʦʜʠ ʙʫʣʘ ʣʽʧʰʦʶ ʟʘ ʷʢʽʩʪʴ ʚʦʜʠ ʧʽʩʣʷ ʙʝʟʨʝʘʛʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʛʽʨʰʦʶ ʟʘ 

ʷʢʽʩʪʴ ʚʦʜʠ ʧʽʩʣʷ ʦʙʨʦʙʢʦʶ ʢʦʘʛʫʣʷʥʪʦʤ (ʪʘʙʣ. 4.20). 

ʉʫʤʽʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʣʦʢʫʣʷʥʪʫ ʪʘ ʢʦʘʛʫʣʷʥʪʫ ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ʜʦʟʫ 

ʦʩʪʘʥʥʴʦʛʦ ʜʦ 20 ʤʛ/ʣ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʘʛʫʣʷʥʪʫ ʪʘ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ 

ʇɻʄɻ ʚ ʨʦʣʽ ʬʣʦʢʫʣʷʥʪʽʚ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʧʽʩʣʷ 

ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʦʧʪʠʤʘʣʴʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʦʟ ʬʣʦʢʫʣʷʥʪʫ ʜʦ ʢʦʘʛʫʣʷʥʪʫ ʻ 3:20 ʤʛ/ʣ, ʱʦ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʯʝʨʝʟ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. 

ʇʦʨʽʚʥʶʶʯʠ ʚʧʣʠʚ ʇɻʄɻ-ɻʍ ʪʘ ʇɻʄɻ-ɻʍ+ʌ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, ʧʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʽʥ ʦʜʥʘʢʦʚʠʡ. ɺʥʝʩʦʢ ʬʣʦʢʫʣʷʥʪʽʚ ʫ 

ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʩʪʢʠ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʩʪʘʥʦʚʠʪʴ: 

13 % ʪʘ 14 % ʟʘ ʇʆ, 37 % ʪʘ 36 % ʟʘ ʢʘʣʘʤʫʪʥʽʩʪʶ, 47 % ʪʘ 52 %  ʟʘ ʢʦʣʴʦʨʦʚʽʩʪʶ 

ʚʽʜʧʦʚʽʜʥʦ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʇɻʄɻ-ʌ, ʪʦ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʇʆ, ʢʘʣʘʤʫʪʥʽʩʪʴ ʙʫʚ ʜʝʱʦ 

ʥʠʞʯʠʤ ʽ ʩʢʣʘʜʘʚ 6 % ʪʘ 20% ʚʽʜʧʦʚʽʜʥʦ, ʘ ʢʦʣʴʦʨʦʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ. 

ʆʙʨʦʙʢʘ ʨʘʟʦʤ ʟ̔ ʢʦʘʛʫʣʷʥʪʦʤ ʩʦʣʝʡ ʇɻʄɻ ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɺʦʜʥʦʯʘʩ ʜʦʚʝʜʝʥʦ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʦʜʦʧʽʜʛʦʪʦʚʮʽ ʩʦʣʝʡ ʇɻʄɻ ʷʢ 

ʢʦʘʛʫʣʷʥʪʽʚ ʜʦʟʦʶ ï 10-15 ʤʛ/ʣ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʾʾ ʧʦʧʝʨʝʜʥʴʦʾ ʨʝʘʛʝʥʪʥʦʾ 

ʦʙʨʦʙʢʠ ʨʘʟʦʤ ʽʟ ʢʦʘʛʫʣʷʥʪʦʤ ʩʦʣʝʡ ʇɻʄɻ ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʷʢʦʩʪʽ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [461, 462].  
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ʊʘʙʣʠʮʷ 4.20  

ɺʧʣʠʚ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʜʦʟʽ ʩʦʣʝʡ ʇɻʄɻ 

ʥʘ ʜʝʷʢʽ ʛʽʜʨʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ (n=3, MÑm) 

ʈʝʘʛʝʥʪʠ, ʤʛ/ʣ ʇʆ, ʤʛ/ʣ ʂʘʣʘʤʫʪʥʽʩʪʴ, ʤʛ/ʣ ʂʦʣʴʦʨʦʚʽʩʪʴ, ʛʨʘʜ. 

ʇɻʄɻ Al 2SO4 1 2 3 1 2 3 1 2 3 

ʇʨʠʨʦʜʥʘ ʚʦʜʘ 5,4Ñ 

0,2 

4,4Ñ 

0,1 

7,7Ñ 

0,3 

0,60Ñ 

0,03 

0,44Ñ 

0,02 

0,90Ñ 

0,06 

33Ñ 

2 

31,0Ñ 

1,2 

32Ñ 

2 

ʆʯʠʱʝʥʘ ʚʦʜʘ 

ʙʝʟ ʨʝʘʛʝʥʪʽʚ 

5,2Ñ 

0,3 

3,6Ñ 

0,1 

7,3Ñ 

0,3 

0,16Ñ 

0,02 

0,28Ñ 

0,01 

0,30Ñ 

0,02 

30Ñ 

3 

23,0Ñ 

2,2 

37Ñ 

3 

3 0 4,50Ñ 

0,02 

3,1Ñ 

0,1 

7,3Ñ 

0,4 

0,10Ñ 

0,01 

0,18Ñ 

0,02 

0,24Ñ 

0,01 

16Ñ 

1 

11,0Ñ 

1,2 

36Ñ 

2 

0 10 4,5Ñ 

0,3 

3,1Ñ 

0,1 

7,2Ñ 

0,3 

0,10Ñ 

0,02 

0,21Ñ 

0,03 

0,30Ñ 

0,02 

24Ñ 

2 

11,0Ñ 

1,1 

34Ñ 

2 

0 20 4,7Ñ 

0,2 

2,9Ñ 

0,2 

6,7Ñ 

0,3 

0 0,11Ñ 

0,01 

0,20Ñ 

0,02 

21Ñ 

2 

17,0Ñ 

1,3 

27Ñ 

3 

0 40 3,4Ñ 

0,1 

2,1Ñ 

0,2 

4,3Ñ 

0,3 

0 <0,08 0,06Ñ 

0,01 

14Ñ 

2 

12,0Ñ 

1,2 

21Ñ 

2 

0 60 3,6Ñ 

0,2 

2,2Ñ 

0,1 

3,1Ñ 

0,2 

0 <0,08 0 12Ñ 

2 

9,0Ñ 

0,8 

0 

3 10 4,4Ñ 

0,3 

2,9Ñ 

0,2 

6,0Ñ 

0,5 

0,08Ñ 

0,01 

0,19Ñ 

0,03 

0,09Ñ 

0,01 

12Ñ 

2 

11,0Ñ 

1,1 

27Ñ 

3 

3 20 3,8Ñ 

0,2 

2,6Ñ 

0,1 

4,5Ñ 

0,3 

0 0 0,06Ñ 

0,01 

0 5,0Ñ 

0,8 

20Ñ 

2 

3 40 2,6Ñ 

0,1 

1,8Ñ 

0,1 

3,2Ñ 

0,2 

0 0 0,06Ñ 

0,01 

0 0 17Ñ 

2 

3 60 2,6Ñ 

0,1 

2,2Ñ 

0,1 

3,5Ñ 

0,2 

0 0 0 5Ñ 

1 

0,8Ñ 

0,1 

0 

ʇʨʠʤʽʪʢʠ: 1 ï ʇɻʄɻ-ɻʍ; 2 ï ʇɻʄɻ-ɻʍ+ʌ; 3 ï ʇɻʄɻ-ʌ.  
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4.3.2. ʊʦʢʩʠʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʦʣʝʡ ʇɻʄɻ, ʥʘ ʦʨʛʘʥʽʟʤ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʇʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʪʘʣʦ ʪʝ, ʱʦ, ʥʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʚʯʝʥʠʭ [363], 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʚʠʚʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʷʚʫ ʨʝʘʛʝʥʪʘʤʠ ʚʽʜʜʘʣʝʥʦʾ ʜʽʾ ʥʘ 

ʦʨʛʘʥʽʟʤ.  

ʋ ʧʝʨʰʽʡ ʩʝʨʽʾ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʜʦʩʣʽʜʥʽ ʱʫʨʠ ʦʪʨʠʤʫʚʘʣʠ 

ʨʽʯʢʦʚʫ ʚʦʜʫ, ʧʽʜʛʦʪʦʚʣʝʥʫ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʚʦʜʦʦʯʠʩʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟʘ ʫʯʘʩʪʶ 

ʇɻʄɻ-ɻʍ ʪʘ ʇɻʄɻ-ɻʍ+ʌ ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ ʚ ʦʜʥʘʢʦʚʠʭ ʜʦʟʘʭ: 0,5; 1,0 ʪʘ 3,0 ʤʛ/ʣ. 

ʋʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʦʜʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʩʪʘʥʦʤ ʪʘ ʧʦʚʝʜʽʥʢʦʶ ʪʚʘʨʠʥ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧ, ʱʦʤʽʩʷʯʥʦ ʧʨʦʚʦʜʠʣʠ ʛʝʤʘʪʦʣʦʛʽʯʥʽ, 

ʽʤʫʥʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʠ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʥʘʭʦʜʠʣʠʩʴ ʫ 

ʤʝʞʘʭ ʢʦʣʠʚʘʥʴ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ (ʪʘʙʣ. 4.21).  

ʊʘʢ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʥʝ ʚʠʷʚʣʝʥʦ, ʘʣʝ ʫ 

ʛʨʫʧʘʭ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʧʠʪʥʫ ʚʦʜʫ, ʧʽʜʛʦʪʦʚʣʝʥʫ ʟʘ ʫʯʘʩʪʶ ʇɻʄɻ-ɻʍ+ʌ, 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʡʦʛʦ ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 150 ʪʘ 180 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɸʙʩʦʣʶʪʥʘ 

ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʥʝ ʟʘʟʥʘʚʘʣʘ ʟʥʘʯʥʠʭ ʟʤʽʥ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʱʫʨʽʚ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ, ʧʨʦʚʦʜʠʣʠ ʫ ʜʠʥʘʤʽʮʽ 

ʯʝʨʝʟ 60, 120 ʪʘ 180 ʜʥʽʚ ʟ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʑʫʨʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʛʨʫʧʠ: 1 ï 

ʢʦʥʪʨʦʣʴʥʘ; 2 ʪʘ 3 ï ʩʧʦʞʠʚʘʣʠ ʚʦʜʫ ʟ ʇɻʄɻ-ɻʍ ʚ ʜʦʟʘʭ 1 ʪʘ 3 ʤʛ/ʣ; 4 ʪʘ 5 ï ʩʧʦʞʠʚʘʣʠ 

ʟ ʇɻʄɻ-ɻʍ+ʌ ʚ ʜʦʟʘʭ 1 ʪʘ 3 ʤʛ/ʣ.  

ʋ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦʛʦ 

ʽʤʫʥʽʪʝʪʫ (ʬʘʛʦʮʠʪʘʨʥʦʾ ʽ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʥʦʮʠʪʽʚ). ʂʦʣʠʚʘʥʥʷ ʚʽʜʩʦʪʢʘ  

ʬʘʛʦʮʠʪʦʟʫ (ʌɯ) ʽ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ (ʌʏ) ʚʽʜʙʫʚʘʣʦʩʷ ʫ ʤʝʞʘʭ ʥʦʨʤʠ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʜʝʛʨʘʥʫʣʷʮʽʾ ʪʫʯʥʠʭ ʢʣʽʪʠʥ ʥʘ 

ʘʫʪʦʘʥʪʠʛʝʥ ʧʝʯʽʥʢʠ ʚʽʜʩʫʪʥʷ (ʪʘʙʣ. 4.22).  

ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʟʤʽʥ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ. ɺʠʟʥʘʯʝʥʦ ʢʦʣʠʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ  
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ʊʘʙʣʠʮʷ 4.21   

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ 

ʈʝʯʦʚʠʥʘ, ʜʦʟʘ   ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

1 2 3 4 5 6 7 

ɺʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ (ʛ/ʣ, ʄÑm) 

ʂʦʥʪʨʦʣʴ 124,75 Ñ 

2,38 

124,80Ñ 

1,52 

127,60 

Ñ 1,52 

125,20 

Ñ 1,52 

150,00 

Ñ 2,38 

151,70 

Ñ 1,78 

ʇɻʄɻ-ɻʍ, 

0,5 ʤʛ/ʣ 

124, 50 

Ñ 2,12 

124,40 

Ñ 1,30 

126,80 

Ñ 1,94 

126,40 

Ñ 1,73 

152,80 

Ñ 2,16 

151,40 Ñ 

2,16 

ʇɻʄɻ-ɻʍ, 

1 ʤʛ/ʣ 

124,25 

Ñ 1,85 

124,40 

 Ñ 1,52 

126,20 

Ñ 2,38 

124,40 

 Ñ 1,30 

153,60 

 Ñ 3,03 

150,80 

 Ñ 2,16 

ʇɻʄɻ-ɻʍ, 

3 ʤʛ/ʣ 

124,25 

Ñ 1,32 

124,40 

 Ñ 1,95 

126,60 

Ñ 1,52 

126,60 

 Ñ 1,73 

151,00 

 Ñ 2,16 

153,00 

 Ñ 1,73 

ʇɻʄɻ-ɻʍ+ʌ, 

0,5 ʤʛ/ʣ 

124,00 

Ñ 2,12 

124,60 

 Ñ 1,30 

128,20 

Ñ 1,94 

125,80 

 Ñ 1,52 

153,40 

 Ñ 1,195 

152,20 

 Ñ 1,52 

ʇɻʄɻ-ɻʍ, 

1 ʤʛ/ʣ 

124,50 

Ñ 2,12 

124,20 

 Ñ 1,73 

126,20 

Ñ 1,73 

126,60 

 Ñ 1,73 

153,20 

 Ñ 1,95 

153,60 

 Ñ 1,95 

ʇɻʄɻ-ɻʍ, 

3 ʤʛ/ʣ 

 

124,25 

Ñ 1,85 

124,60 

 Ñ 1,73 

128,20 

Ñ 1,52 

127,00 

 Ñ 1,95 

152,80 

 Ñ 1,73 

153,40 

 Ñ 2,38 

ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ (nʭ109/ʣ, ʄÑm) 

ʂʦʥʪʨʦʣʴ 18,65 

Ñ 0,49 

18,46 

Ñ 0,37 

18,65  

Ñ 0,37 

17,58 

Ñ 0,42 

17,79 

Ñ 0,64 

18,61 

Ñ 0,38 

ʇɻʄɻ-ɻʍ, 

0,5 ʤʛ/ʣ 

19,10 

Ñ 0,60 

18,90 

Ñ 0,38 

18,86 

Ñ 0,41 

18,10 

Ñ 0,35 

17,56 

Ñ 0,47 

18,47 

Ñ 0,40 

ʇɻʄɻ-ɻʍ, 

1 ʤʛ/ʣ 

18,86 

Ñ 0,45 

18,83 

Ñ 0,38 

18,75  

Ñ 0,40 

18,12 

Ñ 0,53 

18,18 

Ñ 0,53 

18,84 

Ñ 0,42 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.21 

1 2 3 4 5 6 7 

ʇɻʄɻ-ɻʍ, 

3 ʤʛ/ʣ 

18,60 

Ñ 0,44 

18,90 

Ñ 0,29 

18,26 

Ñ 0,65 

18,64 

Ñ 0,43 

18,01 

Ñ 0,54 

18,55 

Ñ 0,36 

ʇɻʄɻ-ɻʍ+ʌ, 

0,5 ʤʛ/ʣ 

18,23 

Ñ 0,48 

18,79 

Ñ 0,40 

19,00  

Ñ 0,65 

17,30 

Ñ 0,34 

18,08 

Ñ 0,63 

18,66 

Ñ 0,39 

ʇɻʄɻ-ɻʍ, 

1 ʤʛ/ʣ 

18,09 

Ñ 0,40 

18,75 

Ñ 0,40 

18,15  

Ñ 0,30 

18,23 

Ñ 0,32 

18,03 

Ñ 0,54 

18,91 

Ñ 0,28 

ʇɻʄɻ-ɻʍ, 

3 ʤʛ/ʣ 

18,28 

Ñ 0,54 

18,65 

Ñ 0,35 

19,27 

Ñ 0,48 

18,61 

Ñ 0,43 

18,42 

Ñ 0,52 

19,07 

Ñ 0,34 

 

ʬʝʨʤʝʥʪʫ ʢʘʪʘʣʘʟʠ, ʷʢʝ ʥʝ ʚʠʭʦʜʠʣʦ ʟʘ ʨʘʤʢʠ ʢʦʥʪʨʦʣʶ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ 

(ʪʘʙʣ. 4.23). 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʽ 4.23, ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʽ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ 

ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ, ʷʢʽ ʧʽʜʜʘʚʘʣʘʩʷ ʜʽʾ ʇɻʄɻ-ɻʍ, 1,0 ʤʛ/ʣ (ʥʘ 

120 ʜʦʙʫ), ʇɻʄɻ-ʍ+ʌ, 0,5 ʤʛ/ʣ, 1,0 ʤʛ/ʣ ʽ 3,0 ʤʛ/ʣ (ʥʘ 120, 90 ʽ 60  ʜʦʙʫ ʚʽʜʧʦʚʽʜʥʦ). 

ʆʩʪʘʥʥʻ ʚʢʘʟʫʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʭʠʩʥʦʾ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʚʧʣʠʚ ʩʦʣʝʡ ʇɻʄɻ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʘʣʘ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʯʘʩʫ 

ʝʢʩʧʦʟʠʮʽʾ. 

ʆʪʞʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʜʦʟʠ (0,5-3,0 ʤʛ/ʣ) ʩʦʣʝʡ ʇɻʄɻ (ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ʍ+ʌ) ʧʨʠ ʪʨʠʚʘʣʦʤʫ 

ʩʧʦʞʠʚʘʥʥʽ ʦʙʨʦʙʣʝʥʦʾ ʥʠʤʠ ʧʠʪʥʦʾ ʚʦʜʠ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ 

ʧʦʢʘʟʥʠʢʠ ʦʨʛʘʥʽʟʤʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʽʥʰʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʫ ʚʠʟʥʘʯʘʚʩʷ 

ʚʧʣʠʚ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ ʷʢ ʢʦʘʛʫʣʷʥʪʽʚ, ʥʘ ʦʨʛʘʥʽʟʤ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. ʇʽʩʣʷ ʨʝʘʛʝʥʪʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ 

ʬʽʣʴʪʨʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʣʝʡ ʇɻʄɻ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʨʠ ʟʘʟʥʘʯʝʥʠʭ 

ʚʠʭʽʜʥʠʭ ʜʦʟʘʭ ʩʪʘʥʦʚʠʣʠ 1 ʪʘ 5 ɻɼʂ ʚʽʜʧʦʚʽʜʥʦ. ʇʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʫʧʨʦʜʦʚʞ 

6 ʤʽʩʷʮʽʚ ʩʧʦʶʚʘʣʠ ʧʠʪʥʦʶ ʚʦʜʦʶ, ʱʦ ʤʽʩʪʠʣʘ ʇɻʄɻ-ɻʍ ʥʘ ʨʽʚʥʷʭ, ʝʢʚʽʚʘʣʝʥʪʥʠʭ 1 ʪʘ  
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ʊʘʙʣʠʮʷ 4.22  

ʇʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʘʫʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʙʽʣʠʭ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ (ʄÑm) 

ɼʦʙʘ 

 ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷ 

ɻʨʫʧʘ 

ʱʫʨʽʚ 

ʇʦʢʘʟʥʠʢʠ 

ʅʉʊ-ʪʝʩʪ,  

% 

 ʌɯ,  

% 

ʌʏ,  

ʫʤ. ʦʜ.  

ʂʽʣʴʢʽʩʪʴ ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ  

ʪʫʯʥʠʭ ʢʣʽʪʠʥ 

(ʢʦʥʪʨʦʣʴ/ʜʦʩʣʽʜ), % 

ʈʽʟʥʠʮʷ ʤʽʞ 

ʢʦʥʪʨʦʣʴʥʠʤ 

 ʪʘ ʜʦʩʣʽʜʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, % 

% 

ʜʝʛʨʘʥʫʣʴʦ-

ʚʘʥʠʭ ʪʫʯʥʠʭ 

ʢʣʽʪʠʥ  

60 1 21,8Ñ2,0 55,4Ñ4,2 2,46Ñ0,10 3,42Ñ0,76/5,14Ñ1,06 1,71Ñ0,76 0 

2 17,3Ñ1,0 61,2Ñ1,8 2,26Ñ0,16 2,57Ñ0,45/5,28Ñ1,06 2,71Ñ0,91 0 

3 22,3Ñ2,4 54,3Ñ4,2 2,60Ñ0,10 4,14Ñ1,06/6,00Ñ0,91 1,86Ñ0,91 0 

4 20,5Ñ1,8 55,6Ñ2,4 2,76Ñ0,14 3,00Ñ0,60/5,71Ñ0,45 2,71Ñ0,60 0 

5 20,1Ñ1,5 54,4Ñ5,7 2,16Ñ0,20 5,00Ñ1,36/8,00Ñ2,26 3,00Ñ1,66 1 

120 1 19,1Ñ1,8 54,0Ñ3,5 2,74Ñ0,30 4,00Ñ1,06/5,86Ñ1,21 1,86Ñ0,45 0 

2 17,6Ñ0,9 59,8Ñ1,2 2,05Ñ0,29 6,71Ñ1,21/8,43Ñ1,06 1,71Ñ0,60 0 

3 18,3Ñ2,7 55,6Ñ3,6 2,74Ñ0,12 5,28Ñ1,06/7,43Ñ2,57 2,28Ñ0,66 0 

4 18,0Ñ1,7 55,8Ñ2,4 2,55Ñ0,14 3,57Ñ1,81/5,28Ñ3,32 2,15Ñ0,66 0 

5 20,7Ñ3,5 54,0Ñ4,8 2,67Ñ0,14 8,57Ñ1,06/0,43Ñ2,12 1,86Ñ0,66 0 

180 1 20,6Ñ1,7 53,0Ñ3,6 2,47Ñ0,14 3,71Ñ0,60/5,85Ñ0,91 2,14Ñ0,45 0 

2 22,8Ñ2,7 58,7Ñ3,2 2,56Ñ0,16 7,86Ñ1,81/9,00Ñ3,93 1,11Ñ3,02 0 

3 22,8Ñ1,8 50,8Ñ3,8 2,42Ñ0,07 4,14Ñ3,02/7,43Ñ4,23 3,28Ñ1,51 1 

4 23,1Ñ2,7 49,1Ñ1,0 2,20Ñ0,09 7,28Ñ2,42/10,0Ñ3,17 2,71Ñ3,48 0 

5 25,0Ñ2,6 58,0Ñ4,4 2,68Ñ0,16 8,14Ñ1,06/10,1Ñ1,96 2,00Ñ1,51 0 
ʇʨʠʤʽʪʢʠ:  1 ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ; 2 ʪʘ 3 ï ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ ʩʧʦʞʠʚʘʣʠ ʧʠʪʥʫ ʚʦʜʫ, ʧʽʜʛʦʪʦʚʣʝʥʫ ʟʘ ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ-ɻʍ ʚ 

ʜʦʟʘʭ 1,0 ʪʘ 3,0 ʤʛ/ʣ; 4 ʪʘ 5 ï ʜʦʩʣʽʜʥʽ ʛʨʫʧʠ ʪʚʘʨʠʥ ʩʧʦʞʠʚʘʣʠ ʧʠʪʥʫ ʚʦʜʫ, ʧʽʜʛʦʪʦʚʣʝʥʫ ʟʘ ʫʯʘʩʪʶ ʇɻʄɻ-ɻʍ+ʌ ʚ ʜʦʟʘʭ 1,0 ʪʘ 3,0 ʤʛ/ʣ. 
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ʊʘʙʣʠʮʷ 4.23  

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʤʽʩʪʫ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ 

ʢʘʪʘʣʘʟʠ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʟʘ 

ʫʯʘʩʪʶ ʩʦʣʝʡ ʇɻʄɻ  

ʈʝʯʦʚʠʥʘ, 

ʜʦʟʘ 

ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

1 2 3 4 5 6 7 

ɺʤʽʩʪ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʥʤʦʣʴ ʄɼɸ/ʤʛ ʙʽʣʢʘ, ʄÑm) 

ʂʦʥʪʨʦʣʴ 4,53Ñ 

0,47 

4,47Ñ 

0,45 

4,53Ñ 

0,46 

4,45Ñ 

0,43 

5,48Ñ 

0,37 

5,58Ñ 

0,22 

ʇɻʄɻ-ɻʍ, 

0,5 ʤʛ/ʣ 

4,58Ñ 

0,21 

4,72Ñ 

0,26 

3,55Ñ 

0,21 

3,62Ñ 

0,23 

4,44Ñ 

0,44 

4,67Ñ 

0,24 

ʇɻʄɻ-ɻʍ, 

1,0 ʤʛ/ʣ 

3,98Ñ 

0,21 

3,36Ñ 

0,26 

4,77Ñ 

0,27 

4,65Ñ 

0,44 

4,84Ñ 

0,29 

5,34Ñ 

0,26 

ʇɻʄɻ-ɻʍ, 

3,0 ʤʛ/ʣ 

3,26Ñ 

0,53 

4,07Ñ 

0,24 

4,09Ñ 

0,40 

5,53Ñ 

0,53 

5,95Ñ 

0,31 

5,90Ñ 

0,29 

ʇɻʄɻ-ʍ+ʌ, 

0,5 ʤʛ/ʣ 

4,57Ñ 

0,24 

3,07Ñ 

0,24* 

3,95Ñ 

0,39 

4,93Ñ 

0,42 

5,16Ñ 

0,28 

4,71Ñ 

0,35 

ʇɻʄɻ-ʍ+ʌ, 

1,0 ʤʛ/ʣ 

3,79Ñ 

0,24 

3,81Ñ 

0,32 

4,48Ñ 

0,37 

5,94Ñ 

0,46* 

6,24Ñ 

0,37 

5,23Ñ 

0,31 

ʇɻʄɻ-ʍ+ʌ, 

3,0 ʤʛ/ʣ 

3,33Ñ 

0,33 

4,43Ñ 

0,13 

5,37Ñ 

0,41 

5,80Ñ 

0,61 

6,02Ñ 

0,32 

6,69Ñ 

0,55 

ɸʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ (ʤʄ ʅ2ʆ2/ʭʚ./ʛ ʙʽʣʢʘ, ʄÑm) 

ʂʦʥʪʨʦʣʴ 157,28Ñ 

7,28 

156,11Ñ 

7,44 

159,31Ñ 

7,46 

158,62Ñ 

8,68 

164,65Ñ 

8,55 

167,85Ñ 

10,58 

ɻʄɻ-ɻʍ, 

0,5 ʤʛ/ʣ 

156,20Ñ 

7,26 

163,37Ñ 

8,38 

175,49Ñ 

9,04 

183,48Ñ 

9,30 

197,08Ñ

13,80 

201,67Ñ 

15,08 

ʇɻʄɻ-ɻʍ, 

1,0 ʤʛ/ʣ 

157,39Ñ 

7,66 

161,63Ñ 

9,26 

180,02Ñ 

9,94 

199,18Ñ 

10,30* 

200,95Ñ

17,33 

203,22Ñ 

14,42 

ʇɻʄɻ-ɻʍ, 

3,0 ʤʛ/ʣ 

160,99Ñ 

7,60 

176,56Ñ 

10,48 

164,87Ñ 

11,24 

132,58Ñ

12,77 

173,42Ñ 

10,75 

186,19Ñ 

10,87 

ʇɻʄɻ-ʍ+ʌ, 

0,5 ʤʛ/ʣ 

162,85Ñ 

8,60 

163,02Ñ 

9,18 

181,29Ñ 

9,65 

197,55Ñ

9,93* 

187,92Ñ 

10,52 

198,95Ñ 

13,41 

ʇɻʄɻ-ʍ+ʌ, 

1,0 ʤʛ/ʣ 

160,65Ñ 

9,34 

178,89Ñ 

9,63 

186,80Ñ 

10,57* 

166,27Ñ

10,83 

172,51Ñ 

8,00 

182,55Ñ 

6,15 

ʇɻʄɻ-ʍ+ʌ, 

3,0 ʤʛ/ʣ 

176,85Ñ 

10,58 

195,18Ñ 

11,81* 

165,41Ñ 

12,30 

184,37Ñ 

14,67 

189,79Ñ 

11,47 

153,78Ñ 

13,14 

ʇʨʠʤʽʪʢʘ. * ʨ<0,05. 

5 ɻɼʂ, ʪʘ ʇɻʄɻ-ɻʍ+ʌ ʫ ʘʥʘʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʚʝʣʠʩʷ ʱʦʜʝʥʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʘʛʘʣʴʥʠʤ ʩʪʘʥʦʤ ʪʘ ʧʦʚʝʜʽʥʢʦʶ ʪʚʘʨʠʥ ʧʽʜʜʦʩʣʽʜʥʠʭ 
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ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʛʨʫʧ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʫ ʪʚʘʨʠʥ ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ 

ʢʦʥʪʨʦʣʶ, ʜʝ ʪʚʘʨʠʥʠ ʩʧʦʞʠʚʘʣʠ ʚʽʜʩʪʦʷʥʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ.  

ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʯʘʩʪʠʥʘ ʱʫʨʽʚ ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʪʨʘʯʘʣʘ ʚʘʛʫ, ʰʝʨʩʪʴ ʪʘʢʠʭ 

ʪʚʘʨʠʥ ʙʫʣʘ ʥʘʩʪʦʚʙʫʨʯʝʥʘ, ʫ ʦʢʨʝʤʠʭ ʱʫʨʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʽʘʨʝʷ ʽ ʧʦʨʫʰʝʥʥʷ 

ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ. ʆʩʦʙʣʠʚʦ ʮʽ ʟʤʽʥʠ ʙʫʣʠ ʚʠʨʘʞʝʥʽ ʫ ʪʚʘʨʠʥ, ʱʦ ʩʧʦʞʠʚʘʣʠ ʧʠʪʥʫ 

ʚʦʜʫ ʟ ʚʤʽʩʪʦʤ ʇɻʄɻ-ɻʍ ʪʘ ʇɻʄɻ-ɻʍ+ʌ ʥʘ ʨʽʚʥʽ 5 ɻɼʂ.  

ʇʽʜ ʯʘʩ  ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ ʫ ʛʨʫʧʽ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʇɻʄɻ-

ɻʍ (5 ɻɼʂ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʡʦʛʦ ʟʥʠʞʝʥʥʷ ʥʘ 60 ʪʘ 90 ʜʦʙʫ  

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺ ʛʨʫʧʽ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʇɻʄɻ-ɻʍ+ʌ (1 ɻɼʂ), ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ 

ʟʤʝʥʰʝʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʚʠʷʚʣʷʣʦʩʷ ʥʘ 30, 60 ʪʘ 90 ʜʦʙʫ ʽ ʣʠʰʝ ʫ ʛʨʫʧʽ ʟ ʙʽʣʴʰʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʇɻʄɻ-ɻʍ+ʌ (5 ɻɼʂ) ʚ ʜʠʥʘʤʽʮʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ 

ʛʝʤʦʛʣʦʙʽʥʫ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʷʚʠ ʪʦʢʩʠʯʥʦʾ ʜʽʾ 

(ʪʘʙʣ. 4.24).  

ɸʙʩʦʣʶʪʥʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʱʫʨʽʚ ʟʘʟʥʘʚʘʣʘ ʜʝʷʢʠʭ ʟʤʽʥ ʫ ʚʩʽʭ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʘ ʨʽʟʥʠʭ ʪʝʨʤʽʥʘʭ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʥʥʠʢʽʚ (ʪʘʙʣ. 4.24). 

ʇʽʜʚʠʱʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʚʧʨʦʜʦʚʞ ʤʘʡʞʝ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʣʠʰʝ ʫ ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʇɻʄɻ-ɻʍ+ʌ (5 ɻɼʂ) (90, 120, 150 

ʪʘ 180 ʜʦʙʫ). ʋ ʛʨʫʧʽ ʇɻʄɻ-ɻʍ (5 ɻɼʂ) ï ʥʘ 60 ʪʘ 90 ʜʦʙʫ, ʘ ʫ ʛʨʫʧʽ ʇɻʄɻ-ɻʍ (1 ɻɼʂ) 

ï ʥʘ 90 ʪʘ 120 ʜʦʙʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʟʘʭʠʩʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʜʝʷʢʽ ʟʤʽʥʠ ʫ ʢʣʽʪʠʥʥʦʤʫ ʩʢʣʘʜʽ ʢʨʦʚʽ ʜʦʩʣʽʜʥʠʭ ʱʫʨʽʚ ʧʦʨʽʚʥʷʥʦ 

ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ (ʪʘʙʣ. 4.25).  

ɺʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʧʽʜʚʠʱʫʚʘʣʘʩʷ  ʥʘ 60 ʪʘ 90 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʇɻʄɻ-ɻʍ (5 ɻɼʂ). ɺ ʽʥʰʠʭ ʛʨʫʧʘʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʟʘʢʦʥʦʤʽʨʥʠʭ ʟʤʽʥ ʫ 

ʚʽʜʥʦʩʥʽʡ ʢʽʣʴʢʦʩʪʽ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɺʽʜʥʦʩʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʢʨʦʚʽ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘ 120, 150 ʪʘ 180 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ), ʪʦʜʽ ʷʢ ʚ ʽʥʰʠʭ ʛʨʫʧʘʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʚʠʟʥʘʯʝʥʦ ʣʠʰʝ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʣʦʜʠʭ ʧʘʣʠʯʢʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʠ  
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ʊʘʙʣʠʮʷ 4.24  

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʛʝʤʦʛʣʦʙʽʥʫ ʪʘ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴ ʩʦʣʽ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ (ʛ/ʣ, ʄÑm) 

 

ʈʝʯʦʚʠʥʘ, 

ʜʦʟʘ 

ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

ɺʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ (ʛ/ʣ, ʄÑm) 

ʂʦʥʪʨʦʣʴ 135,67 

Ñ 1,19 

136,33 

Ñ 1,19 

133,33 

Ñ 1,43 

133,55 

Ñ 1,43 

130,67 

Ñ 1,43 

130,00 

Ñ 0,95 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

135, 80 

Ñ 1,62 

133,80 

Ñ 1,08 

134,60 

Ñ 1,08 

132,00 

Ñ 1,52 

129,6 

Ñ 0,65 

128,20 Ñ 

1,73 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

133,40 

Ñ 1,08 

128,50 

 Ñ 2,12* 

127,00 

Ñ 2,12* 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

128,40 

Ñ2,17* 

128,50 

Ñ2,65* 

127,70 

Ñ 2,12* 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

127,40 

Ñ2,16* 

125,20 

Ñ1,3* 

126,40 

Ñ1,08* 

124,80 

Ñ1,29* 

125,00 

Ñ0,65* 

125,20 

Ñ1,08* 

ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ (nʭ109/ʣ, ʄÑm) 

ʂʦʥʪʨʦʣʴ 17,58 

Ñ 0,38 

17,64 

Ñ 0,35 

17,83  

Ñ 0,31 

18,00 

Ñ 0,27 

18,02 

Ñ 0,44 

17,61 

Ñ 0,37 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

17,46 

Ñ 0,32 

18,19 

Ñ 0,29 

19,54 

Ñ 0,27* 

19,80 

Ñ 0,29* 

18,41 

Ñ 0,21 

18,07 Ñ 

0,36 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

18,03 

Ñ 0,3 

19,14 

 Ñ 0,49* 

22,77 

Ñ 0,37* 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

17,48 

Ñ0,17 

18,45 

Ñ0,38 

21,88 

Ñ 0,30* 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

17,64 

Ñ0,14 

18,47 

Ñ0,26 

20,76 

Ñ0,24* 

20,47 

Ñ0,20* 

19,66 

Ñ0,28* 

19,27 

Ñ0,31* 

ʇʨʠʤʽʪʢʘ. * ʨ<0,05. 

 

ʟʤʝʥʰʝʥʥʽ ʟʨʽʣʠʭ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ 

ʢʨʦʚʦʪʚʦʨʝʥʥʷ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʦʢʫ. 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʽ 4.25 ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʝʦʟʠʥʦʬʽʣʽʚ ʚ ʧʝʨʠʬʝʨʽʯʥʽʡ 

ʢʨʦʚʽ ʱʫʨʽʚ ʥʝ ʟʘʟʥʘʚʘʣʘ ʟʤʽʥ ʚ ʞʦʜʥʽʡ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʜʥʘʢ, ʟʤʝʥʰʫʚʘʣʘʩʴ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ ʤʦʥʦʮʠʪʽʚ ʥʘ 30 ʜʦʙʫ ʚ ʛʨʫʧʽ 

ʪʚʘʨʠʥ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʇɻʄɻ-ɻʍ+ʌ (5 ɻɼʂ). ɺ ʽʥʰʠʭ ʛʨʫʧʘʭ ʟʤʽʥ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɿʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʮʠʪʽʚ ʫ ʛʨʫʧʘʭ ʪʚʘʨʠʥ ʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʇɻʄɻ-  
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ʊʘʙʣʠʮʷ 4.25  

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʫ ʱʫʨʽʚ ʚ ʜʠʥʘʤʽʮʽ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴ ʩʦʣʽ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ (%, ʄÑm) 

ʈʝʯʦʚʠʥʘ, 

ʜʦʟʘ 

ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

1 2 3 4 5 6 7 

ʇʘʣʠʯʥʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ 

ʂʦʥʪʨʦʣʴ 2,33Ñ 

0,24 

2,56Ñ 

0,24 

2,44Ñ 

0,36 

2,00Ñ 

0,24 

1,89Ñ 

0,24 

1,67Ñ 

0,24 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

2,70Ñ 

0,32 

2,50Ñ 

0,32 

2,70Ñ 

0,32 

2,60Ñ 

0,21 

2,40Ñ 

0,22 

2,40Ñ 

0,22* 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

2,30Ñ 

0,22 

3,25Ñ 

0,26 

3,00Ñ 

0,35 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

1,90Ñ 

0,22 

2,88Ñ 

0,26 

3,00Ñ 

0,35 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

2,90Ñ 

0,43 

2,70Ñ 

0,22 

3,10Ñ 

0,22 

2,80Ñ 

0,21* 

2,70Ñ 

0,11* 

2,80Ñ 

0,22* 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ 

ʂʦʥʪʨʦʣʴ 22,11Ñ 

1,19 

20,56Ñ 

0,71 

21,67Ñ 

0,83 

20,67Ñ 

0,48 

21,00Ñ 

0,83 

20,33Ñ 

0,36 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

20,40Ñ 

0,87 

21,00Ñ 

0,65 

22,00Ñ 

0,43 

21,40Ñ 

0,43 

21,50Ñ 

0,43 

21,70Ñ 

0,43* 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

22,20Ñ 

0,87 

22,50Ñ 

0,40* 

26,00Ñ 

1,06* 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

19,30Ñ 

0,32* 

19,50Ñ 

0,53 

21,17Ñ 

0,71 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

20,10Ñ 

0,43 

20,60Ñ 

0,55 

20,90Ñ 

0,32 

21,10Ñ 

0,43 

20,60Ñ 

0,43 

20,40Ñ 

0,32 

ɽʦʟʠʥʦʬʽʣʠ 

ʂʦʥʪʨʦʣʴ 2,78Ñ 

0,48 

2,89Ñ 

0,24 

2,22Ñ 

0,24 

2,33Ñ 

0,24 

2,66Ñ 

0,36 

2,56Ñ 

0,36 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

2,50Ñ 

0,32 

2,80Ñ 

0,32 

2,70Ñ 

0,22 

3,10Ñ 

0,21* 

2,90Ñ 

0,22 

3,30Ñ 

0,11 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

1,90Ñ 

0,22 

2,88Ñ 

0,53 

2,33Ñ 

0,53 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

2,40Ñ 

0,32 

2,63Ñ 

0,40 

2,67Ñ 

0,35 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

2,20Ñ 

0,22 

2,30Ñ 

0,32 

2,60Ñ 

0,32 

2,30Ñ 

0,21 

2,80Ñ 

0,22 

2,80Ñ 

0,22 

ʄʦʥʦʮʠʪʠ 

ʂʦʥʪʨʦʣʴ 4,89Ñ 

0,36 

3,89Ñ 

0,24 

3,22Ñ 

0,36 

3,11Ñ 

0,36 

3,55Ñ 

0,36 

3,22Ñ 

0,36 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.25 

1 2 3 4 5 6 7 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

4,60Ñ 

0,32 

3,80Ñ 

0,43 

2,90Ñ 

0,32 

3,60Ñ 

0,21 

3,50Ñ 

0,32 

3,30Ñ 

0,22 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

4,00Ñ 

0,32 

3,88Ñ 

0,66 

3,33Ñ 

0,35 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

4,20Ñ 

0,43 

3,63Ñ 

0,53 

3,50Ñ 

0,53 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

3,60Ñ 

0,43* 

3,40Ñ 

0,32 

3,90Ñ 

0,32 

2,70Ñ 

0,32 

3,10Ñ 

0,22 

2,90Ñ 

0,22 

ʃʽʤʬʦʮʠʪʠ 

ʂʦʥʪʨʦʣʴ 67,89Ñ 

1,66* 

70,11Ñ 

0,59 

70,44Ñ 

0,71 

70,88Ñ 

1,19 

70,78Ñ 

0,36 

72,00Ñ 

0,36 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

70,70Ñ 

1,30 

70,10Ñ 

0,32 

69,70Ñ 

0,43 

69,30Ñ 

0,64 

69,60Ñ 

0,32* 

69,10Ñ 

0,54* 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

69,30Ñ 

1,30 

67,50Ñ 

0,66* 

65,33Ñ 

1,06* 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

72,00Ñ 

0,43* 

71,38Ñ 

0,66 

69,67Ñ 

1,30 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

71,00Ñ 

0,87 

70,70Ñ 

0,65 

69,20Ñ 

0,32 

71,10Ñ 

0,43 

70,70Ñ 

0,32 

71,10Ñ 

0,65 

ʇʨʠʤʽʪʢʘ. * ʨ<0,05. 

 

ɻʍ (1 ɻɼʂ) ʥʘ 150 ʪʘ 180 ʜʦʙʫ, ʘ (5 ɻɼʂ) - ʥʘ 60 ʪʘ 90 ʜʦʙʫ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʫʪʦʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʤʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʜʦ ʘʥʪʠʛʝʥʫ 

ʧʝʯʽʥʢʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʣʝʡ ʇɻʄɻ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʜʝʛʨʘʥʫʣʷʮʽʾ ʪʫʯʥʠʭ ʢʣʽʪʠʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫʧʨʦʜʦʚʞ  3-ʭ ʤʽʩʷʮʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʽʣʴʢʽʩʪʴ 

ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ ʪʫʯʥʠʭ ʢʣʽʪʠʥ ʫ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ. ʈʽʟʥʠʮʷ ʤʽʞ ʢʦʥʪʨʦʣʴʥʠʤʠ ʪʘ ʜʦʩʣʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʦʶ ʫ ʪʚʘʨʠʥ ʚʩʽʭ ʛʨʫʧ, ʟʘ ʚʽʜʩʦʪʢʦʤ ʢʽʣʴʢʦʩʪʽ ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ ʪʫʯʥʠʭ 

ʢʣʽʪʠʥ ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ (> 15 %) ʥʝ ʚʠʷʚʣʝʥʘ (ʪʘʙʣ. 4.26).  

  ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʦʜʝʨʞʫʚʘʣʠ ʟ ʧʠʪʥʦʶ ʚʦʜʦʶ ʇɻʄɻ- 

ɻʍ ʪʘ ʇɻʄɻ-ɻʍ+ʌ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ, ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʚʠʷʚʠʣʠ ʥʝʟʥʘʯʥʽ 

ʧʦʨʫʰʝʥʥʷ ʧʝʨʝʙʽʛʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʆʃ ʽ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʢʘʪʘʣʘʟʠ, ʱʦ ʤʦʞʝ  
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ʊʘʙʣʠʮʷ 4.26  

ʆʩʦʙʣʠʚʦʩʪʽ ʘʫʩʝʥʩʠʙʽʣʽʟʘʮʽʾ ʙʽʣʠʭ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ ʚʦʜʠ,  

 ʱʦ ʤʽʩʪʠʪʴ ʩʦʣʽ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ (ʄÑm) 

ɼʦʙʘ 

ʩʧʦʩ-

ʪʝʨʝ-

ʞʝʥʥʷ 

ʈʝʯʦʚʠʥʘ,  

ʜʦʟʘ 

ʂʽʣʴʢʽʩʪʴ 

 ʜʝʛʨʘʥʫʣʴʦʚʘʥʠʭ 

ʪʫʯʥʠʭ ʢʣʽʪʠʥ  

(ʢ/ʜ), % 

ʈʽʟʥʠʮʷ ʤʽʞ 

 ʢʦʥʪʨʦʣʴʥʠʤ  

 ʪʘ ʜʦʩʣʽʜʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ,%  

% 

ʜʝʛʨʘʥʫʣʴʦ-

ʚʘʥʠʭ  

ʢʣʽʪʠʥ 

30 

ʜʽʙ 

ʇɻʄɻ-ɻʍ, 1 ɻɼʂ 4,50Ñ0,67/6,20Ñ0,54 1,70Ñ0,10 0 

ʇɻʄɻ-ɻʍ, 5 ɻɼʂ 4,50Ñ0,86/5,80Ñ0,75 1,50Ñ0,32 0 

ʇɻʄɻ-ɻʍ+ʌ, 1 ɻɼʂ 4,30Ñ0,54/6,70Ñ0,65 1,80Ñ0,10 0 

ʇɻʄɻ-ɻʍ+ʌ, 5 ɻɼʂ 4,70Ñ0,32/5,40Ñ0,52 1,70Ñ0,60 0 

ʂʦʥʪʨʦʣʴ 5,88Ñ1,19/7,30Ñ1,19 1,40Ñ0,05 0 

60 

ʜʽʙ 

ʇɻʄɻ-ɻʍ, 1 ɻɼʂ 4,50Ñ0,67/6,20Ñ0,54 2,10Ñ0,21 0 

ʇɻʄɻ-ɻʍ, 5 ɻɼʂ 3,10Ñ0,40/5,50Ñ0,93 2,40Ñ0,90 0 

ʇɻʄɻ-ɻʍ+ʌ, 1 ɻɼʂ 3,75Ñ0,26/6,00Ñ0,79 2,20Ñ0,80 0 

ʇɻʄɻ-ɻʍ+ʌ, 5 ɻɼʂ 3,60Ñ0,32/5,80Ñ0,54 2,20Ñ0,50 0 

ʂʦʥʪʨʦʣʴ 3,10Ñ0,47/5,10Ñ0,70 2,00Ñ0,47 0 

90 

ʜʽʙ 

ʇɻʄɻ-ɻʍ, 1 ɻɼʂ 4,00Ñ0,43/5,70Ñ0,75 1,70Ñ0,50 0 

ʇɻʄɻ-ɻʍ, 5 ɻɼʂ 3,70Ñ0,35/4,70Ñ0,18 2,00Ñ0,90 0 

ʇɻʄɻ-ɻʍ+ʌ, 1 ɻɼʂ 4,00Ñ0,88/7,00Ñ0,88 3,00Ñ1,00 0 

ʇɻʄɻ-ɻʍ+ʌ, 5 ɻɼʂ 3,90Ñ0,43/6,40Ñ0,75 2,50Ñ0,60 0 

ʂʦʥʪʨʦʣʴ 3,80Ñ0,59/6,40Ñ1,30 2,50Ñ0,83 0 

ʇʨʠʤʽʪʢʠ: ʢ ï ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ; ʜ ï ʜʦʩʣʽʜʥʘ ʛʨʫʧʘ ʪʚʘʨʠʥ.  

 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʩʣʘʙʢʫ ʧʨʦʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʦʣʝʡ ʇɻʄɻ 

(ʪʘʙʣ. 4.27). 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʛʨʫʧʽ ʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʇɻʄɻ-ɻʍ (1 ɻɼʂ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʘ  
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ʊʘʙʣʠʮʷ 4.27  

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴ ʩʦʣʽ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ   

(ʤʄ ʅ2ʆ2/ʭʚ./ʛ ʙʽʣʢʘ, ʄÑm) 

ʈʝʯʦʚʠʥʘ, 

ʜʦʟʘ 

ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

ʂʦʥʪʨʦʣʴ 131,24Ñ 

18,43 

136,80Ñ 

16,08 

172,90Ñ 

32,33 

151,24Ñ 

18,74 

199,32Ñ 

20,44 

186,99Ñ 

17,29 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

125,09Ñ 

17,18 

135,03Ñ 

17,49 

123,89Ñ 

16,41 

129,09Ñ 

16,61 

158,36Ñ 

12,42 

165,99Ñ 

19,27 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

174,75Ñ 

19,73 

169,60Ñ 

17,56 

166,95Ñ 

23,61 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

163,65Ñ 

11,40 

123,85Ñ 

34,20 

183,93Ñ 

38,92 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

147,98Ñ 

6,76* 

120,68Ñ 

19,48 

138,70Ñ 

14,85 

150,98Ñ 

9,76 

152,33Ñ 

12,40 

159,56Ñ 

10,52 

ʇʨʠʤʽʪʢʘ. * ʨ<0,05. 

 

60 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚ ʛʨʫʧʽ, ʷʢʘ ʦʪʨʠʤʫʚʘʣʘ ʇɻʄɻ-ɻʍ ʽ ʇɻʄɻ-ɻʍ+ʌ (5 ɻɼʂ), 

ʥʝʟʥʘʯʥʝ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʙʽʣʢʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʥʘ 30 ʜʦʙʫ. ɺ ʛʨʫʧʘʭ ʽʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʇɻʄɻ-ɻʍ+ʌ (1 ɻɼʂ) ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʜʦ ʢʽʥʮʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 4.28). ɺʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ 

ʩʠʥʪʝʟʫ ʙʽʣʢʘ ʚ ʧʝʯʽʥʮʽ ʘʙʦ ʥʘ ʡʦʛʦ ʚʪʨʘʪʫ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʠʨʦʢ. 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʤʽʩʪ ʛʣʶʢʦʟʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʜʦʩʣʽʜʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ. ɺ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʧʠʪʥʫ ʚʦʜʫ ʟ 

ʇɻʄɻ-ɻʍ+ʌ (5 ɻɼʂ), ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ 

ʢʨʦʚʽ ʥʘ 90 ʜʦʙʫ, ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʟ ʤʝʥʰʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʇɻʄɻ-ɻʍ+ʌ (1 ɻɼʂ) 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʚʽʜʙʫʣʦʩʷ ʥʘ 60 ʜʦʙʫ. ɺ ʛʨʫʧʽ ʪʚʘʨʠʥ ʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʇɻʄɻ-ɻʍ (1 ɻɼʂ) ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʧʦʤʽʯʝʥʦ ʥʘ 30 ʪʘ 120 ʜʦʙʫ 

(ʪʘʙʣ. 4.29). ɿʘ ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ  
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ʊʘʙʣʠʮʷ 4.28  

 

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʙʽʣʠʭ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴ ʤʦʣʽ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ (ʤʤʦʣʴ/ʣ, ʄÑm) 

 

ʈʝʯʦʚʠʥʘ, ʜʦʟʘ ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

ʂʦʥʪʨʦʣʴ 4,04Ñ 

0,19 

3,18Ñ 

0,06 

4,36Ñ 

0,40 

4,04Ñ 

0,19 

4,18Ñ 

0,20 

4,34Ñ 

0,20 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

4,14Ñ 

0,12 

3,66Ñ 

0,16* 

4,48Ñ 

0,38 

4,14Ñ 

0,12 

3,95Ñ 

0,23 

4,24Ñ 

0,05 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

3,34Ñ 

0,09* 

2,64Ñ 

0,27 

3,42Ñ 

0,18 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

3,98Ñ 

0,13 

3,84Ñ 

0,32 

3,73Ñ 

0,70 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

3,36Ñ 

0,09* 

3,74Ñ 

0,25 

3,42Ñ 

0,18 

3,36Ñ 

0,09 

4,20Ñ 

0,18 

4,70Ñ 

0,28 

ʇʨʠʤʽʪʢʘ. * ʨ<0,05. 

 

ʢʨʦʚʽ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʦʶ ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʬʫʥʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ. 

ʆʪʞʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʬʣʦʢʫʣʶʶʯʦʾ ʜʽʾ ʩʦʣʝʡ ʇɻʄɻ ʫ ʟʘʟʥʘʯʝʥʠʭ 

ʜʦʟʘʭ (0,5-3,0 ʤʛ/ʣ), ʷʢʽ ʟʘ ʝʬʝʢʪʦʤ ʦʯʠʩʪʢʠ ʱʦʜʦ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ 

ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʤ ʬʣʦʢʫʣʷʥʪʘʤ, ʪʘ ʚʠʩʦʢʦʾ ʙʽʦʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʦʜʦ ʤʽʢʨʦʬʣʦʨʠ ʚʦʜʠ, ʮʽ ʨʝʘʛʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʷʢ 

ʬʣʦʢʫʣʷʥʪʠ ʪʘ ʟʘʤʽʥʠ ʭʣʦʨʫ ʥʘ ʧʝʨʚʠʥʥʽʡ ʩʪʘʜʽʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʱʦ 

ʪʠʤ ʩʘʤʠʤ ʥʝ ʧʨʠʟʚʦʜʠʪʠʤʝ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʍʆʉ [461, 462]. 
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ʊʘʙʣʠʮʷ 4.29  

 

ɼʠʥʘʤʽʢʘ ʚʤʽʩʪʫ ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʙʽʣʠʭ ʱʫʨʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʱʦ ʤʽʩʪʠʪʴ ʩʦʣʽ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 1 ʪʘ 5 ɻɼʂ (ʤʤʦʣʴ/ʣ, ʄÑm) 

 

ʈʝʯʦʚʠʥʘ, 

ʜʦʟʘ 

ɼʦʙʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

30 60 90 120 150 180 

ʂʦʥʪʨʦʣʴ 5,44Ñ 

0,13 

4,54Ñ 

0,10 

4,80Ñ 

0,18 

5,44Ñ 

0,13 

5,61Ñ 

0,19 

5,64Ñ 

0,08 

ʇɻʄɻ-ɻʍ, 

1 ɻɼʂ 

5,86Ñ 

0,15* 

5,14Ñ 

0,31 

5,14Ñ 

0,16 

5,86Ñ 

0,15 

5,74Ñ 

0,28 

5,12Ñ 

0,27 

ʇɻʄɻ-ɻʍ, 

5 ɻɼʂ 

4,82Ñ 

0,29 

4,20Ñ 

0,45 

4,77Ñ 

0,21 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

1 ɻɼʂ 

4,74Ñ 

0,32 

5,16Ñ 

0,12* 

5,27Ñ 

0,25 

ï ï ï 

ʇɻʄɻ-ɻʍ+ʌ, 

5 ɻɼʂ 

4,84Ñ 

0,34 

5,46Ñ 

0,42 

5,84Ñ 

0,05* 

5,04Ñ 

0,16 

5,96Ñ 

0,29 

4,46Ñ 

0,56 

ʇʨʠʤʽʪʢʘ. * ʨ<0,05. 

 

4.3.3. ʆʮʽʥʢʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʄʝʪʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʠʪʥʠʭ ʚʦʜ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʘʛʝʥʪʽʚ. ɺʠʷʚʣʝʥʦ [463], ʱʦ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ 

ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 2 ʥʘʙʦʨʠ 

(ʩʢʣʘʜʘʶʪʴʩʷ ʟ 3-ʭ ʪʘ 4-ʭ) ʨʝʘʛʝʥʪʽʚ (ʜʦʟʫʶʪʴʩʷ 3 ʪʘ 5 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ) ʥʘ ʦʢʨʝʤʠʭ 

ʤʘʡʜʘʥʯʠʢʘʭ ʚʦʜʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʤʘʻ ʩʚʽʡ ʚʦʜʦʟʘʙʽʨ (ʙʝʨʝʛʦʚʠʡ, 

ʟʘʛʣʠʙʣʝʥʠʡ ʪʘ ʨʫʩʣʦʚʠʡ). ɼʦ ʩʢʣʘʜʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʧʝʨʰʦʛʦ ʤʘʡʜʘʥʯʠʢʘ 

(ʧʦʪʫʞʥʽʩʪʴ ï 8000 ʤ3/ʜʦʙʫ) ʚʭʦʜʷʪʴ: ʚʽʜʩʪʽʡʥʠʢʠ ʚʝʨʪʠʢʘʣʴʥʽ, ʰʚʠʜʢʽ ʬʽʣʴʪʨʠ, ʈʏɺ 

(ʨʠʩ. 4.4).  
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ʈʠʩ.  4.4 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ 1. 

ɼʨʫʛʠʡ ʤʘʡʜʘʥʯʠʢ ʤʘʻ ʘʥʘʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʡʦʛʦ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ 

ʤʘʡʜʘʥʯʠʢʘ 1 ʣʠʰʝ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ (2000 ʤ3/ʜʦʙʫ). ʉʠʨʘ 

ʚʦʜʘ ʟ ʧʝʨʰʦʛʦ ʚʦʜʦʟʘʙʦʨʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʢʦʘʛʫʣʷʥʪʦʤ PAX XL-19 ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʚʽʜʩʪʽʡʥʠʢʽʚ, ʧʽʩʣʷ ʷʢʠʭ ʧʦʜʘʻʪʴʩʷ ʥʘ ʰʚʠʜʢʽ ʬʽʣʴʪʨʠ ʟ ʮʝʦʣʽʪʦʤ. ɺʦʜʘ 

ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʜʨʫʛʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʧʨʦʭʦʜʠʪʴ ʪʘʢʫ ʩʘʤʫ ʦʙʨʦʙʢʫ, ʦʜʥʘʢ 

ʟʘʤʽʩʪʴ ʮʝʦʣʽʪʫ ʚ ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʰʽ ʟʘʩʠʧʢʠ: ʧʽʩʦʢ (0,5-

1,2 ʤʤ) ʪʘ ʛʨʘʚʽʡ (2-32 ʤʤ). ɼʦ ʩʢʣʘʜʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʪʨʝʪʴʦʛʦ ʤʘʡʜʘʥʯʠʢʘ 

(ʧʦʪʫʞʥʽʩʪʴ ï 8000 ʤ3/ʜʦʙʫ) ʚʭʦʜʷʪʴ: ʙʘʨʘʙʘʥʥʠʡ ʬʽʣʴʪʨ, ʟʤʽʰʫʚʘʯ 2-ʢʘʤʝʨʥʠʡ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ, ʚʽʜʩʪʽʡʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ, ʰʚʠʜʢʽ ʬʽʣʴʪʨʠ, ʈʏɺ 

(ʨʠʩ. 4.5). 

        

ʈʠʩ.  4.5 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ 3. 
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ɺʠʭʽʜʥʘ ʚʦʜʘ ʧʨʦʭʦʜʠʪʴ ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ ʧʝʨʝʜ 

ʙʘʨʘʙʘʥʥʠʤ ʬʽʣʴʪʨʦʤ, ʧʽʩʣʷ ʷʢʦʛʦ ʫ ʚʦʜʫ ʚʚʦʜʠʪʴʩʷ 5-6 % ʨʦʟʯʠʥ ʢʦʘʛʫʣʷʥʪʫ 

(ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ). ɼʘʣʽ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʚ ʟʤʽʰʫʚʘʯ, ʫ ʜʨʫʛʫ ʢʘʤʝʨʫ ʷʢʦʛʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʘ-ʜʦʟʘʪʦʨʘ ʧʦʜʘʻʪʴʩʷ 0,1% ʨʦʟʯʠʥ ʬʣʦʢʫʣʷʥʪʫ (ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ 

çʉʫʧʝʨʬʣʦʢ ɸ-150è). ʆʙʨʦʙʣʝʥʘ ʨʝʘʛʝʥʪʘʤʠ ʚʦʜʘ ʧʦʩʪʫʧʘʻ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʚʽʜʩʪʽʡʥʠʢ ʪʘ ʥʘ ʰʚʠʜʢʽ ʬʽʣʴʪʨʠ, ʟʘʩʠʧʢʘ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 3-ʭ ʰʘʨʽʚ: 1-ʡ ï ʛʨʘʚʽʡ 

(16-32 ʤʤ), 2-ʡ ï ʧʽʩʦʢ (0,7-1,2 ʤʤ), 3-ʡ ï ʘʢʪʠʚʦʚʘʥʝ ʚʫʛʽʣʣʷ  (1,4-2,5 ʤʤ). ʅʘ 

ʢʦʞʥʦʤʫ ʟ ʪʨʴʦʭ ʤʘʡʜʘʥʯʠʢʽʚ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚʦʜʘ ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʚ ʈʏɺ 

ʟʥʝʟʘʨʘʞʫʻʪʴʩʷ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ, ʷʢʠʡ ʦʪʨʠʤʫʻʪʴʩʷ ʥʘ ʩʪʘʥʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʚʦʜʘ ʟ ʈʏɺ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʽʚ ɯɯ-ʛʦ ʧʽʜʡʦʤʫ 

ʧʦʜʘʻʪʴʩʷ ʚ ʨʦʟʧʦʜʽʣʴʥʫ ʤʝʨʝʞʫ ʤʽʩʪʘ. 

ɿ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ ʧʨʦʪʷʛʦʤ 

2011-2016 ʨʨ. ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʝʘʛʝʥʪ çɺʘʣʝʫʩè. ɺʣʽʪʢʫ ʧʝʨʝʜ ʚʽʜʩʪʽʡʥʠʢʘʤʠ (ʥʘ 

ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʤʘʡʜʘʥʯʠʢʘʭ) ʪʘ ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʥʘ ʬʽʣʴʪʨʠ ʫ ʚʽʜʩʪʦʷʥʫ 

ʚʦʜʫ (ʥʘ ʪʨʝʪʴʦʤʫ ʤʘʡʜʘʥʯʠʢʫ) ʚʚʦʜʠʪʴʩʷ 1% ʨʦʟʯʠʥ ʨʝʘʛʝʥʪʫ çɺʘʣʝʫʩè ʜʦʟʦʶ 

0,5 ʤʛ/ʣ.  

ɿʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʧʨʦʚʦʜʠʚʩʷ ʫ 2010-2013 ʨʨ., ʷʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʫ 

ʤʽʩʮʽ ʚʦʜʦʟʘʙʦʨʫ ʚʦʜʦʧʨʦʚʽʜʥʦ ʾ ʩʪʘʥʮʽʾ ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ, ʥʘ ʷʢʽʡ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʘ ʨ. ʉʣʫʯ, ʤʘʣʘ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ 

(ʪʘʙʣ. 4.29). ʋʧʨʦʜʦʚʞ  ʫʩʽʭ ʩʝʟʦʥʽʚ ʨʦʢʫ, ʦʩʦʙʣʠʚʦ ʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʚʦʜʘ, 

ʥʘʚʽʪʴ ʟʘ ʫʩʝʨʝʜʥʝʥʠʤʠ ʜʘʥʠʤʠ, ʤʘʣʘ ʚʠʩʦʢʫ ʢʘʣʘʤʫʪʥʽʩʪʴ ʪʘ ʢʦʣʴʦʨʦʚʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʇʆ. ʋ ʚʦʜʽ ʧʦʩʪʽʡʥʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʍʉʂ ʪʘ ɹʉʂ5, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʭʥʦʛʝʥʥʝ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʦʡʤʫ. ʇʝʨʽʦʜʠʯʥʦ ʫ 

ʚʦʜʽ ʧʽʜʚʠʱʫʶʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ, ʟʘʣʽʟʦ ʪʘ ʤʘʨʛʘʥʝʮʴ (ʦʩʦʙʣʠʚʦ ʚʣʽʪʢʫ). ʋ ʚʝʩʥʷʥʠʡ 

ʧʘʚʦʜʦʢ ʪʘ ʚʣʽʪʢʫ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʠ. ɿʘʛʘʣʦʤ ʟʘ 

ʩʪʫʧʝʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ  ʚʦʜʘ ʟ ʨʽʯʢʠ ʚʽʜʧʦʚʽʜʘʻ 2-3 ʢʣʘʩʘʤ  ʷʢʦʩʪʽ ʟʘ 

ɼʉʊʋ 4808:2007 [91]. 

ʆʯʠʱʝʥʥʷ ʪʘʢʦʾ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʜʦ ʚʠʤʦʛ ʧʠʪʥʦʾ ʧʦʪʨʝʙʫʻ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʊʘʙʣʠʮʷ 4.29  

ʗʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʫ ʤʽʩʮʷʭ ʚʦʜʦʟʘʙʦʨʽʚ ʧʠʪʥʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ 

 ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʇʦʢʘʟʥʠʢ 

 

ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ɺʤʽʩʪ 

min max med 

ɿʘʧʘʭ ʙʘʣʠ 1 4 1 

ʂʘʣʘʤʫʪʥʽʩʪʴ ʤʛ/ʣ 3 20 9 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ ʛʨʘʜʫʩʠ 30 140 50 

ɿʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ ʤʛ/ʣ 4 20 9,5 

ʇʆ ʤʛ/ʣ 7,5 11,0 9,0 

ʍʉʂ ʤʛ/ʣ 7 20 15 

ɹʉʂ5 ʤʛ/ʣ 0,6 5,8 2,5 

ʈʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ ʤʛ/ʣ 8 12 10 

ɸʤʦʥʽʡ ʤʛ/ʣ 0,4 2,0 0,5 

ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʤʤʦʣʴ/ʣ 3 9 5 

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ ʤʛ/ʣ 0,2 1,2 0,4 

ʄʘʨʛʘʥʝʮʴ 

(ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ) 

ʤʛ/ʣ 0,01 0,50 0,12 

ʄʘʨʛʘʥʝʮʴ  

(ʥʘ ʛʣʠʙʠʥʽ 2,5 ʤ) 

ʤʛ/ʣ 0,03 2,80 0,20 

ɿʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ ʂʋʆ/100 ʩʤ3 6800 240000 70000 

ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ, 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʢʦʘʛʫʣʷʥʪʽʚ, ʬʣʦʢʫʣʷʥʪʽʚ (ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ) ʪʘ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ. ɿʦʢʨʝʤʘ, ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʛʦ ʬʣʦʢʫʣʷʥʪʘ ï ʧʦʣʽʘʢʨʠʣʘʤʽʜʫ ï ʥʘ ʧʝʨʰʦʤʫ 

ʪʘ ʜʨʫʛʦʤʫ ʤʘʡʜʘʥʯʠʢʘʭ ʚʦʜʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚʠʢʦʨʠʩʪʘʥʦ ʝʬʝʢʪʠʚʥʽʰʠʡ 

ʧʦʣʽʤʝʨʥʠʡ ʬʣʦʢʫʣʷʥʪ çɺʘʣʝʫʩè, ʘ ʥʘ ʪʨʝʪʴʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ï ʥʘʚʽʪʴ ʜʚʘ 

ʬʣʦʢʫʣʷʥʪʠ: ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʊʄ çʉʫʧʝʨʬʣʦʢ ɸ-150è ʪʘ çɺʘʣʝʫʩè. ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ 

ʚʽʜʟʥʘʯʠʪʠ ʽ ʪʝ, ʱʦ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʤʘʡʜʘʥʯʠʢʘʭ ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ ʚʦʜʠ 
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ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ, ʘ ʬʣʦʢʫʣʷʥʪ çɺʘʣʝʫʩè ʢʦʤʙʽʥʫʻʪʴʩʷ ʟ ʝʬʝʢʪʠʚʥʽʰʠʤ, ʥʽʞ 

ʪʨʘʜʠʮʽʡʥʠʡ ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ, ʢʦʘʛʫʣʷʥʪʦʤ PAX XL-19. 

ʅʘʡʩʢʣʘʜʥʽʰʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʪʨʝʪʴʦʤʫ ʤʘʡʜʘʥʯʠʢʫ: 

ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ, ʧʦʪʽʤ ʢʦʘʛʫʣʷʮʽʷ ʩʫʣʴʬʘʪʦʤ ʘʣʶʤʽʥʽʶ 

ʪʘ ʧʦʜʚʽʡʥʘ ʬʣʦʢʫʣʷʮʽʷ (ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʪʘ çɺʘʣʝʫʩè). ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʥʘ ʫʩʽʭ ʤʘʡʜʘʥʯʠʢʘʭ ʚʦʜʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ 

ʧʝʨʝʜ ʈʏɺ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʡ ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ. ɼʘʥʽ ʱʦʜʦ 

ʨʝʘʛʝʥʪʽʚ ʪʘ ʾʭ ʜʦʟ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ, ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 4.30. 

ʊʘʙʣʠʮʷ 4.30  

ʈʝʘʛʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ, 

 ʾʭ ʜʦʟʠ ʪʘ ʦʩʥʦʚʥʽ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ 

ʈʝʘʛʝʥʪ ɼʦʟʘ, ʤʛ/ʣ ʆʩʥʦʚʥʘ ʜʽʶʯʘ ʨʝʯʦʚʠʥʘ 

ʥʘʟʚʘ ʢʣʘʩ 

ʥʝʙʝʟʧʝʢʠ* 

ʥʦʨʤʘʪʠʚ, 

ʤʛ/ʣ 

ʂʦʘʛʫʣʷʥʪ  ʈɸʍ ʍL-19 15-50 ʘʣʶʤʽʥʽʡ 2  Ò 0,5 

ʉʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ 20-60 ʘʣʶʤʽʥʽʡ 2 Ò 0,5 

ʇʦʣʽʘʢʨʠʣʘʤʽʜ  

ʊʄ çʉʫʧʝʨʬʣʦʢ ɸ-150è 

0,2-1,0 ʧʦʣʽʘʢʨʠʣ-

ʘʤʽʜ 

2 Ò 2,0 

ʈʝʘʛʝʥʪ  çɺʘʣʝʫʩè Ò 0,5 ʇɻʄɻ 3 Ò 0,1 

ɻʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ 2-10 

ʟʘ ʘʢʪʠʚʥʠʤ 

ʭʣʦʨʦʤ  

ʭʣʦʨ 

ʘʢʪʠʚʥʠʡ 

 ʚʽʣʴʥʠʡ 

3 0,3-0,5 

 

ʇʨʠʤʽʪʢʘ. * ʟʛʽʜʥʦ ʟ ʉʘʥʇʽʅ 4630-88 [457], ʘ ʜʣʷ ʨʝʘʛʝʥʪʫ çɺʘʣʝʫʩè ï ʟʛʽʜʥʦ ʟ 

ʧʦʩʪʘʥʦʚʦʶ ɻʦʣʦʚʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʣʽʢʘʨʷ ʋʢʨʘʾʥʠ ʚʽʜ 17.03.06 ʨ. ˉ 10 

(ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʟʥʘʢʘ ʰʢʽʜʣʠʚʦʩʪʽ).  

ʋ ʧʨʦʮʝʩʽ ʦʯʠʱʝʥʥʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʟʘ ʟʘʟʥʘʯʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʭʝʤʘʤʠ ʥʘ 

ʤʘʡʜʘʥʯʠʢʘʭ 1-3 ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʤʠ ʪʫʪ ʨʝʘʛʝʥʪʘʤʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟ ʷʢʠʭ 

ʚʠʧʣʠʚʘʻ ʪʘʢʝ (ʪʘʙʣ. 4.31).  
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ʊʘʙʣʠʮʷ 4.31  

ʗʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʤʘʡʜʘʥʯʠʢʽʚ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʚʦʜʦʧʨʦʚʦʜʫ 

 ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ  

ʇʦʢʘʟʥʠʢ,  ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʄʘʡʜʘʥʯʠʢ ʅʦʨʤʘʪʠʚ 

1 2 3 

ʂʘʣʘʤʫʪʥʽʩʪʴ, ʤʛ/ʣ 0,58 0,58 0,58 Ò 0,58 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ. 10 15 8-10 Ò 20 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʦʜʠʥʠʮʽ ʨʅ 7,7-7,8 7,8 7,5-7,6 6,5-8,5 

ɸʤʦʥʽʡ, ʤʛ/ʣ 0,05 0,06 0,04-0,05 Ò 0,50 

ʍʣʦʨʠʜʠ, ʤʛ/ʣ 28 28 22-24 Ò 250 

ʉʫʣʴʬʘʪʠ, ʤʛ/ʣ 28-40 29 60-65 Ò 250 

ʌʪʦʨʠʜʠ, ʤʛ/ʣ 0,19-0,2 0,2 0,19-0,2 Ò 1,5 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʛ/ʣ 355-380 380 350-375 Ò 1000 

ʅʽʪʨʠʪʠ, ʤʛ/ʣ 0,003 0,003 0,003 Ò 0,100 

ʅʽʪʨʘʪʠ, ʤʛ/ʣ 3,2-7,5 8,5 2,8-7,0 Ò 50,0 

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʤʛ/ʣ 0,04-0,05 0,06 0,04-0,05 Ò 0,20 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ 0,03 0,04 0,03-0,04 Ò 0,05 

ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʤʤʦʣʴ/ʣ 5,0-5,5 5,6 5,2-5,3 Ò 7,0 

ɸʣʶʤʽʥʽʡ, ʤʛ/ʣ 0,04-0,045 0,045 0,12-0,15 Ò 0,5 

ʇɻʄɻ, ʤʛ/ʣ < 0,01 < 0,01 < 0,01 Ò 0,10 

ʍʣʦʨ ʟʘʣʠʰʢʦʚʠʡ ʚʽʣʴʥʠʡ, ʤʛ/ʣ 0,4 0,4 0,4 0,3-0,5 

ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ, ʂʋʆ/ʤʣ 2-4 3-5 1-3 Ò 100 

 

ʅʘ ʫʩʽʭ ʪʨʴʦʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʱʦ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʠʡ ʥʘʙʽʨ ʩʧʦʨʫʜ, ʷʢʽʩʪʴ 

ʧʠʪʥʠʭ ʚʦʜ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ɺʦʜʥʦʯʘʩ ʟʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʥʘ ʧʝʨʰʠʭ ʜʚʦʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʜʝ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʩʪʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʘ ʨʝʘʛʝʥʪʠ (ʬʣʦʢʫʣʷʥʪ  çɺʘʣʝʫʩè ʽ ʢʦʘʛʫʣʷʥʪ ʈɸʍ ʍL-19) ʪʘ 

ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ ʜʣʷ ʚʪʦʨʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ, ʜʦʩʷʛʘʻʪʴʩʷ ʪʘʢʘ ʞ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʯʠʩʪʢʠ ʚʦʜʠ, ʷʢ ʽ ʥʘ ʪʨʝʪʴʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʨʝʘʛʝʥʪʠ 
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(ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ, ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʊʄ çʉʫʧʝʨʬʣʦʢ ɸ-150è, ʬʣʦʢʫʣʷʥʪ  çɺʘʣʝʫʩè) ʪʘ 

ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʪʘ ʚʪʦʨʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ.  

ʋ 2017 ʨ. ʥʘ ʧʝʨʰʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜ ʯʝʨʚʥʷ ʜʦ ʞʦʚʪʥʷ ʤʽʩʷʮʷ, ʚʩʴʦʛʦ 153 ʜʦʙʠ ʥʘ 

ʨʽʢ) ʨʝʘʛʝʥʪʫ çɺʘʣʝʫʩè, ʧʨʠ ʮʴʦʤʫ ʬʘʢʪʠʯʥʘ ʩʝʨʝʜʥʷ ʜʦʟʘ ʢʦʘʛʫʣʷʥʪʫ ʟʘ ʨʽʢ 

ʟʙʽʣʴʰʠʣʘʩʷ ʚʽʜ 21,1 ʤʛ/ʣ ʜʦ 30,0 ʤʛ/ʣ, ʭʦʯʘ ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʙʫʣʘ ʧʦʜʽʙʥʘ. 

ɺʠʧʨʦʙʦʚʫʚʘʣʠ ʨʝʘʛʝʥʪ çɺʘʣʝʫʩè ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʟʥʝʟʘʨʘʞʝʥʥʷ ʽ 

ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ ʂʇ çɾʠʪʦʤʠʨʚʦʜʦʢʘʥʘʣè ʽʟ 

ʜʚʦʩʪʫʧʝʥʝʚʦʶ (ʚʽʜʩʪʽʡʥʠʢʠ ʪʘ ʰʚʠʜʢʽ ʬʽʣʴʪʨʠ) ʪʘ ʦʜʥʦʩʪʫʧʝʥʝʚʦʶ (ʽʟ 

ʦʩʚʽʪʣʶʚʘʯʘʤʠ) ʩʭʝʤʦʶ ʦʯʠʱʝʥʥʷ. ʇʨʦʻʢʪʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ  ╖ 

102000 ʤ3/ʜʦʙʫ. ɿʘʩʪʦʩʦʚʫʚʘʣʠ ʨʝʘʛʝʥʪ çɺʘʣʝʫʩè ʮʽʣʠʡ ʨʽʢ ʫ ʨʦʣʽ ʬʣʦʢʫʣʷʥʪʘ, 

ʚʚʦʜʠʣʠ ʧʝʨʝʜ ʙʣʦʢʦʤ ʢʦʥʪʘʢʪʥʠʭ ʦʩʚʽʪʣʶʚʘʯʽʚ ʯʝʨʝʟ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʣʦʢʫʣʷʥʪʘ ʜʦʟʦʶ 0,3-0,4 ʤʛ/ʣ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʜʦʟʫ ʭʣʦʨʫ ʧʽʜ ʯʘʩ ʧʝʨʚʠʥʥʦʛʦ 

ʭʣʦʨʫʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʘʥʫ ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʫ ʟʘ ʨʽʢ  ╖ ʫ 1,3 ʨʘʟʘ), ʘ ʪʘʢʦʞ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʭʣʦʨʦʬʦʨʤʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʈʏɺ ʥʘ 26 % (ʪʘʙʣ. 4.32). 

ʊʘʙʣʠʮʷ 4.32  

ʉʝʨʝʜʥʴʦʨʽʯʥʽ ʚʠʪʨʘʪʠ ʨʝʘʛʝʥʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʠ 

ʜʦ (2008 ʨ.) ʪʘ ʧʽʜ ʯʘʩ (2009 ʨ.) ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʫ çɺʘʣʝʫʩè 

ʈʽʢ ʂʦʣʴʦʨʦʚʽʩʪʴ 

ʚʠʭʽʜʥʦʾ 

ʚʦʜʠ, ʛʨʘʜ. 

ɺʠʢʦʨʠʩʪʘʥʘ 

ʢʽʣʴʢʽʩʪʴ ʭʣʦʨʫ, 

ʢʛ/ʤʽʩʷʮʴ 

ɼʦʟʘ 

ʭʣʦʨʫ, 

ʤʛ/ʣ 

ɺʠʢʦʨʠʩʪʘʥʘ 

ʢʽʣʴʢʽʩʪʴ çɺʘʣʝʫʩè, 

ʢʛ/ʤʽʩʷʮʴ 

ʍʣʦʨʦʬʦʨʤ 

ʫ ʧʠʪʥʽʡ 

ʚʦʜʽ,  

ʤʢʛ/ʣ 

2008 45,7Ñ5,4 33651,2Ñ4381,6 10,8Ñ1,5 - 117,4Ñ22,7 

2009 42,1Ñ3,0 25751,3Ñ2455,4 8,2Ñ0,8 1261,0Ñ186,1 85,5Ñ14,8 

 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʣʝʡ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʫ ʨʦʣʽ 

ʬʣʦʢʫʣʷʥʪʽʚ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫʚʘʪʠ ʚʦʜʫ ʧʠʪʥʦʾ ʷʢʦʩʪʽ, 

ʧʨʠ ʮʴʦʤʫ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ ʜʦʟʠ ʭʣʦʨʫ, 

ʢʦʘʛʫʣʷʥʪʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʨʝʘʛʝʥʪʽʚ [463].   
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ, ʜʝ ʦʯʠʱʘʶʪʴ 

ʚʦʜʫ ʨ. ɼʥʽʧʨʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, 

ʱʦ ʥʝʩʧʨʦʤʦʞʥʽ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʯʠʥʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʜʝʚôʷʪʴʤʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ (ʩʝʨʝʜ ʷʢʠʭ 

ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤ ʻ ʇʆ) ʪʘ ʽʥʰʠʤʠ (ʭʣʦʨʦʬʦʨʤ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʭʣʦʨ, ʥʽʢʝʣʴ, 

ʩʝʣʝʥ, ʬʝʥʦʣʠ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʠ). ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚʠʥʠʢʘʻ ʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʨʝʛʽʦʥʘʭ, ʜʝ ʧʦʨʫʰʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʦʟʘʙʦʨʽʚ, ʪʘ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʧʦʪʝʥʮʽʡʥʘ ʟʘʛʨʦʟʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʠʭ 

ʚʦʜ ʪʘʢʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ: ʬʦʨʤʘʣʴʜʝʛʽʜ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʩʚʠʥʝʮʴ, 

ʥʽʢʝʣʴ ʪʦʱʦ. ʗʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 

ʤʘʣʦʚʦʜʥʠʭ ʨʝʛʽʦʥʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʠʪʥʘ ʚʦʜʘ ʚʝʣʠʢʠʭ ʚʦʜʦʚʦʜʽʚ ʪʘ 

ʤʽʩʮʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ, ʤʘʻ ʩʫʪʪʻʚʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʯʝʨʝʟ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʪʘ ʤʽʩʮʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

2. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʦʚʦʾ ʩʫʯʘʩʥʦʾ ʚʦʜʦʦʯʠʩʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʟʘ ʷʢʠʭ ʩʦʣʦʥʫʚʘʪʘ ʚʦʜʘ ɯʩʘʢʦʚʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʙʫʚʘʻ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ. ʊʝʭʥʦʣʦʛʽʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʟ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʡʤʠʱʘ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʤʦʜʠʬʽʢʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʷʢʦʩʪʽ ʚʦʜʠ ɸʣʯʝʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʣʷʛʘʣʦ ʫ ʧʦʩʠʣʝʥʥʽ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʯʠʩʪʢʠ ʚʦʜʠ ʜʦ ʥʘʥʦʬʽʣʴʪʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʘ ʩʪʘʜʽʾ ʟʘʚʝʨʰʘʣʴʥʦʛʦ 

ʾʾ ʟʥʝʟʘʨʘʞʝʥʥʷ (ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ + ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ɿʘ ʮʠʭ ʫʤʦʚ ʧʨʠ 

ʜʦʜʝʨʞʘʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʚʦʜʦʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʽ ʜʦʟ ʨʝʘʛʝʥʪʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʚʠʩʦʢʫ ʽ ʥʘʜʽʡʥʫ ʷʢʽʩʪʴ ʦʯʠʱʝʥʦʾ ʪʘ ʟʥʝʟʘʨʘʞʝʥʦʾ 

ʚʦʜʠ ʟʘ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ.  

3. ʆʙ̌ʨʫʥʪʦʚʘʥʦ ʜʦʧʫʩʪʠʤʫ ʜʦʟʫ ʩʦʣʝʡ ʇɻʄɻ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʥʘ ʨʽʚʥʽ 1,0-1,5 ʤʛ/ʣ: ʧʨʠ ʜʦʟʽ 1,0-1,5 ʤʛ/ʣ ʧʽʩʣʷ 3-ʭ ʛʦʜʠʥ 

ʢʦʥʪʘʢʪʫ (ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚʦʜʠ ʫ ʚʽʜʩʪʽʡʥʠʢʘʭ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ) 
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ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʘʛʝʥʪʽʚ ʫ ʚʦʜʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʘʙʦ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 

ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ; ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʟʠ (ʚʽʜ 1,5-2,0 ʜʦ 6,0 ʤʛ/ʣ) ʟʘʣʠʰʢʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʘʛʝʥʪʽʚ ʫ ʚʦʜʽ, ʟʨʦʩʪʘʶʯʠ, ʧʨʠ ʫʩʽʭ ʝʢʩʧʦʟʠʮʽʷʭ (0,5; 1,0 ʪʘ 3,0 ʛʦʜ) 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʥʘ ʤʦʜʝʣʴʥʽʡ ʩʠʩʪʝʤʽ, ʱʦ 

ʚʽʜʪʚʦʨʶʚʘʣʘ ʪʝʭʥʦʣʦʛʽʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ 

(ʚʽʜʩʪʦʶʚʘʥʥʷ 3 ʛʦʜʠʥʠ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʯʝʨʝʟ ʧʽʱʘʥʠʡ ʬʽʣʴʪʨ), ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ  ʜʦʧʫʩʪʠʤʦʾ ʜʦʟʠ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʫ 2 ʨʘʟʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʟʘʣʠʰʢʦʚʦʾ ʜʦʟʠ ʨʝʘʛʝʥʪʽʚ ʚʽʜ ʚʠʭʽʜʥʦʾ ʾʭ ʜʦʟʠ ʪʘ 

ʧʽʩʣʷ ʛʦʜʠʥʠ ʢʦʥʪʘʢʪʫ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ ʯʘʩʫ. 

4. ʈʝʟʫʣʴʪʘʪʠ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ (ʇɻʄɻ-

ɻʍ, ʇɻʄɻ-ʌ, ʇɻʄɻ-ɻʍ+ʌ) ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʩʪʦʩʦʚʥʦ ʧʦʣʽʧʰʝʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʬʣʦʢʫʣʷʥʪʽʚ (Floguat DB 45SSH, Floguat FL 45 C, LT-27), ʘʣʝ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ, ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʅʘʚʽʪʴ ʧʨʠ ʤʘʣʠʭ ʜʦʟʘʭ 

ʨʝʘʛʝʥʪʽʚ (0,5 ʤʛ/ʣ) ʪʘ ʯʘʩʽ ʢʦʥʪʘʢʪʫ (30 ʭʚʠʣʠʥ) ʝʬʝʢʪ ʟʥʝʟʘʨʘʞʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 

ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʽ-ʽʥʜʝʢʩʫ ʩʪʘʥʦʚʠʚ ï 95,0-98,1 %, ʧʨʠ ʮʴʦʤʫ ʥʘʡʢʨʘʱʠʤ ʚʠʷʚʠʚʩʷ 

ʇɻʄɻ-ɻʍ+ʌ (çɺʘʣʝʫʩè). ʌʣʦʢʫʣʶʶʯʘ ʪʘ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʘ  ʘʢʪʠʚʥʦʩʪʽ ʩʦʣʝʡ ʇɻʄɻ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʨʘʟʽ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʢʦʘʛʫʣʷʥʪʘʤʠ ʟʘʚʜʷʢʠ 

ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʤ ʧʨʦʮʝʩʘʤ. 

5. ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʦʜʦʧʽʜʛʦʪʦʚʮʽ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʩʦʣʝʡ 

ʇɻʄɻ ʷʢ ʢʦʘʛʫʣʷʥʪʽʚ (ʜʦʟʠ 10,0-15,0 ʤʛ/ʣ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʭʦʜʞʝʥʥʷ ʮʠʭ 

ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʜʦʟʽ 15,0 ʤʛ/ʣ, ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʨʽʚʥʷʭ ʚʠʱʠʭ ʟʘ ɻɼʂ 

(5 ɻɼʂ ʧʨʠ ʜʦʟʽ 15,0 ʤʛ/ʣ). ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ  ʚʦʜʠ ʩʦʣʷʤʠ ʇɻʄɻ ʜʦʟʦʶ 

10,0 ʤʛ/ʣ ʟʘʣʠʰʢʦʚʘ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʩʷʛʘʻ 1 ɻɼʂ ʘʙʦ ʪʨʦʭʠ 

ʙʽʣʴʰʝ. ʇʨʦʪʝ ʧʨʠ ʦʙʦʭ ʟʘʟʥʘʯʝʥʠʭ ʜʦʟʘʭ ʩʦʣʝʡ ʇɻʄɻ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʩʪʘʥʥʷ ʧʨʠ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʩʧʦʶʚʘʥʥʽ 

ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʣʘ ʥʘ ʦʢʨʝʤʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ 

ʦʨʛʘʥʽʟʤʫ.  

6. ʋʧʝʨʰʝ ʚ ʢʨʘʾʥʽ ʫ ʥʘʪʫʨʥʠʭ ʫʤʦʚʘʭ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ 

ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ ʜʦʩʣʽʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ 
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ʚʦʜʦʦʯʠʱʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʧʦʣʽʤʝʨʥʦʛʦ ʬʣʦʢʫʣʷʥʪʫ çɺʘʣʝʫʩè. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʚ ʨʦʣʽ ʬʣʦʢʫʣʷʥʪʫ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ 

ʢʦʘʛʫʣʷʥʪʦʤ ʈɸʍ ʍL-19 ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʫ ʩʢʣʘʜʽ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʚʦʜʦʦʯʠʱʝʥʥʷ (ʚʦʜʦʟʘʙʽʨ īƷ ʨʝʘʛʝʥʪʥʘ ʦʙʨʦʙʢʘ ʚʠʭʽʜʥʦʾ ʚʦʜʠ 

(ʬʣʦʢʫʣʷʥʪ + ʢʦʘʛʫʣʷʥʪ) īƷ ʚʽʜʩʪʦʶʚʘʥʥʷ, ʬʽʣʴʪʨʫʚʘʥʥʷ (ʰʚʠʜʢʠʡ ʬʽʣʴʪʨ) īƷ 

ʟʥʝʟʘʨʘʞʝʥʥʷ  (ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ) īƷ ʈʏɺ īƷ ʚʦʜʦʧʨʦʚʽʜʥʘ ʤʝʨʝʞʘ) ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʚʝʜʝʥʥʷ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʜʦ ʚʠʤʦʛ ʧʠʪʥʦʾ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʂʦʤʙʽʥʘʮʽʷ ʫ ʚʦʜʦʦʯʠʩʪʮʽ ʪʨʴʦʭ ʨʝʘʛʝʥʪʽʚ (ʫ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʬʣʦʢʫʣʷʥʪ çɺʘʣʝʫʩè, ʢʦʘʛʫʣʷʥʪ ʈɸʍ ʍL-19, ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ) 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʘʥʘʣʦʛʽʯʥʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʦʪʨʠʤʘʥʘ 

ʥʘ ʪʘʢʽʡ ʞʝ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʘʣʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʦʪʠʨʴʦʭ 

ʨʝʘʛʝʥʪʽʚ (ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ, ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ, 

ʧʦʣʽʘʢʨʠʣʘʤʽʜ çʉʫʧʝʨʬʣʦʢ ɸ-150è, ʬʣʦʢʫʣʷʥʪ çɺʘʣʝʫʩè, ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ). 
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ʈʆɿɼɯʃ 5  

ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ʉʊɸʅʋ ʇʀʊʅʆɻʆ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ 

 ʊɸ ʗʂʆʉʊɯ ʇʀʊʅʀʍ ɺʆɼ  

 

5.1.  ɺʦʜʦʧʨʦʚʽʜʥʘ ʧʠʪʥʘ ʚʦʜʘ 

 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʞʝ ʙʘʛʘʪʦ ʜʝʩʷʪʠʣʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. ɿʘ ʜʘʥʠʤʠ 

ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʫ 2016 ʨ. ʮʠʤ ʚʠʜʦʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʙʫʣʦ ʦʭʦʧʣʝʥʦ 

99,3 % ʤʽʩʪ, 87,2 % ʩʝʣʠʱ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʪʘ 29,2 % ʩʽʣ. ʂʽʣʴʢʽʩʪʴ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ 

ʟʥʘʭʦʜʪ̫ʴʩʷ ʧʽʜ ʥʘʛʣʷʜʦʤ ʜʝʨʞʘʚʥʠʭ ʢʦʥʪʨʦʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʯʝʨʝʟ 

ʨʽʟʥʽ ʯʠʥʥʠʢʠ (ʪʘʙʣ. 5.1).  

 

ʊʘʙʣʠʮʷ 5.1  

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ, 

 ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʚʠʤʦʛ 

ʈʽʢ ʂʽʣʴʢʽʩʪʴ ʚʦʜʦʧʨʦʚʦʜʽʚ 

ʫʩʴʦʛʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʚʠʤʦʛ 

ʦʜʠʥʠʮʴ % 

2012 18771 855 4,6 

2013 18455 725 3,9 

2014 16967 533 3,1 

 

ʗʢʦɦ ʧʦʨʽʚʥʶʚʘʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.1 ʜʘʥʽ ʟ ʜʘʥʠʤʠ 1993 ʨ. 

(22889 ʚʦʜʦʧʨʦʚʦʜʽʚ), ʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʥʘʛʣʷʜʦʤ ʜʝʨʞʘʚʥʠʭ ʢʦʥʪʨʦʣʶʶʯʠʭ ʦʨʛʘʥʽʚ, ʫ 

1,3 ʨʘʟʘ. ʇʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ̔ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʚʠʤʦʛ  

ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ 2000-2007 ʨʨ. (4,1-6,2 %) ʟʥʠʟʠʣʘʩʷ ʫ 2014 ʨ. ʪʘ ʟʫʧʠʥʠʣʘʩʷ ʥʘ 

ʨʽʚʥʽ 3,1 %, ʱʦ ʥʝ ʩʫʪʪʻʚʦ ʥʠʞʯʠʡ ʟʘ ʨʽʚʝʥʴ 1993 ʨ. ʪʘ 1994 ʨ. ï 3,9 % ʪʘ 5,9 % 

ʚʽʜʧʦʚʽʜʥʦ.  
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ʄʘʪʝʨʽʘʣʠ ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟʘ 2014 ʨ. ʩʚʽʜʯʘʪʴ, ʱʦ ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʻ ʚʦʜʦʧʨʦʚʦʜʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ̔ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʚʠʤʦʛ 

(ʨʠʩ. 5.1).  

 

ʈʠʩ. 5.1 ï ʇʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ. 

 

ʈʝʛʽʦʥʠ, ʜʝ ʚʠʷʚʣʷʶʪʴʩʷ ʟʘʟʥʘʯʝʥʽ ʚʦʜʦʧʨʦʚʦʜʠ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ 

ʢʨʘʾʥʽ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʃʫʛʘʥʩʴʢʘ > ʍʝʨʩʦʥʩʴʢʘ > ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ > ɾʠʪʦʤʠʨʩʴʢʘ > ʄʠʢʦʣʘʾʚʩʴʢʘ > ʊʝʨʥʦʧʽʣʴʩʴʢʘ >  ɿʘʢʘʨʧʘʪʩʴʢʘ >  

ʍʘʨʢʽʚʩʴʢʘ > ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʽ.  

ʂʦʤʫʥʘʣʴʥʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ, 

ʚʠʷʚʣʷʶʪʴʩʷ ʤʘʡʞʝ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ (ʨʠʩ. 5.2).  

ʈʝʛʽʦʥʠ, ʜʝ ʚʠʷʚʣʷʶʪʴʩʷ ʟʘʟʥʘʯʝʥʽ ʢʦʤʫʥʘʣʴʥʽ ʚʦʜʦʧʨʦʚʦʜʠ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʚ ʢʨʘʾʥʽ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʏʝʨʢʘʩʴʢʘ > ʍʤʝʣʴʥʠʮʴʢʘ 

> ɿʘʢʘʨʧʘʪʩʴʢʘ > ʈʽʚʥʝʥʩʴʢʘ > ɾʠʪʦʤʠʨʩʴʢʘ > ʃʫʛʘʥʩʴʢʘ > ʊʝʨʥʦʧʽʣʴʩʴʢʘ > 

ʆʜʝʩʴʢʘ > ʃʴʚʽʚʩʴʢʘ > ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ > ɼʦʥʝʮʴʢʘ > ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʽ. 
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ʈʠʩ. 5.2 ï ʇʠʪʦʤʘ ʚʘʛʘ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ. 

 

ʉʝʨʝʜ 1646 ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ 8,9 % ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʟʘʟʥʘʯʝʥʠʡ ʧʦʢʘʟʥʠʢ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʜʝʩʷʪʠʣʽʪʪʷʤʠ (ʪʘʙʣ. 5.2). 

 

ʊʘʙʣʠʮʷ 5.2 

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ,  

ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʇʠʪʥʘ ʚʦʜʘ ʂʽʣʴʢʽʩʪʴ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ 

ʫʩʴʦʛʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʦʜʠʥʠʮʴ % 

ʇʦʚʝʨʭʥʝʚʘ 214 15 7,0 

ʇʽʜʟʝʤʥʘ 1432 132 9,2 

ɺʩʴʦʛʦ 1646 147 8,9 

 



196 
 

ɿʦʢʨʝʤʘ, ʫ 1993 ʨʦʮʽ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ 

(1052) ʚʠʷʚʣʷʣʦʩʷ 8,5 % ʪʘʢʠʭ, ʱʦ ʧʨʘʮʶʚʘʣʠ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ, ʫ 

2000-2005 ʨʨ. ï ʚʽʜ 10,2 ʜʦ 8,5 %, ʫ 2006-2007 ʨʨ. ï ʚʽʜ 8,9  ʜʦ 9,6  %. 

ʇʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʤʘʡʞʝ ʥʘ 80 % ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʤʠ 

ʚʦʜʘʤʠ. ʆʜʥʘʢ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʩʝʨʝʜʥʽʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʘ ʙʽʣʴʰʦʩʪʽ 

ʤʘʣʠʭ ʤʽʩʪ ʟʜʝʙʽʣʴʰʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ [21].  ʗʢ ʤʦʞʣʠʚʦ 

ʙʘʯʠʪʠ ʟ ʪʘʙʣʠʮʽ 5.2, ʢʽʣʴʢʽʩʪʴ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʚʝʨʭʥʝʚʫ ʚʦʜʫ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 6,7 ʨʘʟʘ ʤʝʥʰʘ, ʥʽʞ ʪʠʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʫ. ʉʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 13 % ʟʘʙʠʨʘʶʪʴ ʚʦʜʫ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ, ʫ 1993 ʨ. 12,2 % ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟʘʙʠʨʘʣʠ ʚʦʜʫ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ. ʉʝʨʝʜ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ, ʧʠʪʦʤʘ ʚʘʛʘ ʧʽʜʟʝʤʥʠʭ ʩʪʘʥʦʚʠʪʴ 89,8 %, ʫ 2000-2007 ʨʨ. 

ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 85-91 %. ʇʠʪʦʤʘ ʚʘʛʘ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʚʝʨʭʥʝʚʽ  

ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʫ 1,3 ʨʘʟʘ ʤʝʥʰʘ, ʥʽʞ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʽʜʟʝʤʥʽ. 

ɺʽʜʦʤʯʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ, ʚʠʷʚʣʷʶʪʴʩʷ 

ʤʘʡʞʝ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ (ʨʠʩ. 5.3).  

ʈʝʛʽʦʥʠ, ʜʝ ʚʠʷʚʣʷʶʪʴʩʷ ʚʽʜʦʤʯʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ 

ʥʦʨʤʘʤ ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ ʢʨʘʾʥʽ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: 

ʃʫʛʘʥʩʴʢʘ > ɾʠʪʦʤʠʨʩʴʢʘ > ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ > ʤ. ʉʝʚʘʩʪʦʧʦʣʴ > ɺʦʣʠʥʩʴʢʘ > 

ɿʘʧʦʨʽʟʴʢʘ > ʍʘʨʢʽʚʩʴʢʘ > ɿʘʢʘʨʧʘʪʩʴʢʘ > ʊʝʨʥʦʧʽʣʴʩʴʢʘ > ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ ʋʢʨʘʾʥʠ, ʟ-ʧʦʤʽʞ 4919 ʚʽʜʦʤʯʠʭ ʧʠʪʥʠʭ 

ʚʦʜʦʧʨʦʚʦʜʽʚ 2,7 % ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʉʠʪʫʘʮʽʷ ʫ 1993 ʨ. 

ʙʫʣʘ ʛʽʨʰʦʶ, ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ (6884) ʚʠʷʚʣʷʣʠ 7,8 % ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ 

ʧʨʘʮʶʚʘʣʠ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ. ʑʝ ʫ 2000ï2007 ʨʨ. ʙʘʯʠʣʠ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʦʤʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ̔ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ. ɿʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʦʤʯʠʭ 

ʚʦʜʦʧʨʦʚʦʜʽʚ ʫ 1,4 ʨʘʟʘ (ʪʘʙʣ. 5.3). 

 



197 
 

  

 

 

ʈʠʩ. 5.3 ï ʇʠʪʦʤʘ ʚʘʛʘ ʚʽʜʦʤʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ. 

 

ʊʘʙʣʠʮʷ 5.3  

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʚʽʜʦʤʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ,  

ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʇʠʪʥʘ ʚʦʜʘ ʂʽʣʴʢʽʩʪʴ ʚʽʜʦʤʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ 

ʫʩʴʦʛʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʦʜʠʥʠʮʴ % 

ʇʦʚʝʨʭʥʝʚʘ 55 11 20,0 

ʇʽʜʟʝʤʥʘ 4864 122 2,5  

ɺʩʴʦʛʦ 4919 133 2,7 

 

ʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.3 ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʚʽʜʦʤʯʠʭ  ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʚʝʨʭʥʝʚʫ ʚʦʜʫ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 88,4 ʨʘʟʘ ʤʝʥʰʘ, 

ʥʽʞ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʫ. ʉʝʨʝʜ ʚʽʜʦʤʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ 
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ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ, ʧʠʪʦʤʘ ʚʘʛʘ ʧʽʜʟʝʤʥʠʭ ʩʪʘʥʦʚʠʪʴ 91,7 %, ʫ 2000-

2007 ʨʨ. ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 88-96 %. ʇʠʪʦʤʘ ʚʘʛʘ ʚʽʜʦʤʯʠʭ 

ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʚʝʨʭʥʝʚʽ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʫ 8 ʨʘʟʽʚ ʙʽʣʴʰʘ, ʥʽʞ ʪʠʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʽ. 

ʉʽʣʴʩʴʢʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ, ʚʠʷʚʣʷʶʪʴʩʷ 

ʤʘʡʞʝ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ (ʨʠʩ. 5.4). 

 

 

ʈʠʩ. 5.4 ï ʇʠʪʦʤʘ ʚʘʛʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ. 

 

ʈʝʛʽʦʥʠ, ʜʝ ʚʠʷʚʣʷʶʪʴʩʷ ʩʽʣʴʩʴʢʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ 

ʥʦʨʤʘʤ ʯʘʩʪʽʰʝ, ʥʽʞ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ ʢʨʘʾʥʽ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ > ʃʫʛʘʥʩʴʢʘ > ɾʠʪʦʤʠʨʩʴʢʘ > ɼʦʥʝʮʴʢʘ > ʍʝʨʩʦʥʩʴʢʘ > 

ʏʝʨʥʽʚʝʮʴʢʘ > ʍʘʨʢʽʚʩʴʢʘ > ʄʠʢʦʣʘʾʚʩʴʢʘ > ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʽ.  
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ʉʝʨʝʜ 7579 ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ 7,3 % ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʉʠʪʫʘʮʽʷ ʫ 1993 ʨʦʮʽ  ʙʫʣʘ ʛʽʨʰʦʶ, ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ (7876) 

ʚʠʷʚʣʷʣʦʩʷ 9,2 % ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʨʘʮʶʚʘʣʠ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ. 

ɿʦʢʨʝʤʘ, ʫʧʨʦʜʦʚʞ 2000-2007 ʨʨ. ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʥʝ 

ʚʽʜʧʦʚʽʜʘʣʠ ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ 8,5-10,5 %. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʪʘʙʣ. 5.4). 

 

ʊʘʙʣʠʮʷ 5.4 

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ,  

 ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʇʠʪʥʘ ʚʦʜʘ ʂʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ 

ʫʩʴʦʛʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʦʜʠʥʠʮʴ % 

ʇʦʚʝʨʭʥʝʚʘ 109 9 8,3 

ʇʽʜʟʝʤʥʘ 7470 547 7,3 

ɺʩʴʦʛʦ 7579 556 7,3 

 

ʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.4 ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʠʭ  ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʚʝʨʭʥʝʚʫ ʚʦʜʫ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 68,5 ʨʘʟʘ ʤʝʥʰʘ, 

ʥʽʞ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʫ. ʉʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ, ʧʠʪʦʤʘ ʚʘʛʘ ʧʽʜʟʝʤʥʠʭ ʩʪʘʥʦʚʠʪʴ  98,4 %, ʭʦʯʘ ʫ 

2000-2007 ʨʨ. ʚʽʜʧʦʚʽʜʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 88-96 %. ʇʠʪʦʤʘ ʚʘʛʘ ʩʽʣʴʩʴʢʠʭ 

ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ̔ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʚʝʨʭʥʝʚʽ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʫ 1,1 ʨʘʟʘ ʙʽʣʴʰʘ, ʥʽʞ ʪʠʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʦʧʨʦʚʦʜʽʚ ʧʨʘʮʶʻ ʟ ʥʝʜʦʪʨʠʤʘʥʥʷʤ 

ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ, ʯʠʥʥʠʢʠ ʪʘʢʽ: ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (67,3 %), 

ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ (18,2 %) ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ 

(24,4 %) (ʨʠʩ. 5.5). 
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ʈʠʩ. 5.5 ï ʇʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ̔ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ  

ʪʘ ʯʠʥʥʠʢʠ ʧʦʨʫʰʝʥʴ. 

 

ɿʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʚʦʜʦʧʨʦʚʦʜʽʚ (ʙʽʣʴʰʝ ʷʢ 30 %), ʱʦ ʥʝʤʘʻ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʫ 2007 ʨ. ʚʠʷʚʣʷʚʩʷ ʫ 6-ʪʠ ʦʙʣʘʩʪʷʭ: ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ (100 %), 

ʏʝʨʢʘʩʴʢʽʡ (100 %), ɾʠʪʦʤʠʨʩʴʢʽʡ (85,5 %), ɿʘʢʘʨʧʘʪʩʴʢʽʡ (55,0 %), ʃʴʚʽʚʩʴʢʽʡ 

(55,0 %), ʂʠʾʚʩʴʢʽʡ (48,6 %). ʋ 2014 ʨʦʮʽ ʫ ʜʝʷʢʠʭ ʦʙʣʘʩʪʷʭ ʢʘʨʪʠʥʘ ʟʤʽʥʠʣʘʩʷ, ʟʥʘʯʥʠʡ 

ʚʽʜʩʦʪʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʚʠʷʚʣʷʚʩʷ ʫ 7 ʦʙʣʘʩʪʷʭ: ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ (100 %), 

ɾʠʪʦʤʠʨʩʴʢʽʡ (72,3 %), ʃʴʚʽʚʩʴʢʽʡ (64,7 %), ʂʠʾʚʩʴʢʽʡ (45,5 %), ʈʽʚʥʝʥʩʴʢʽʡ (40 %), 

ʆʜʝʩʴʢʽʡ (33,3 %), ɼʦʥʝʮʴʢʽʡ (33,3 %). ʋ 2007 ʨʦʮʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ (100 %), 

ɼʦʥʝʮʴʢʦʾ (71,2 %), ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ (50 %), ɾʠʪʦʤʠʨʩʴʢʦʾ (41,9 %), ʃʫʛʘʥʩʴʢʦʾ 

(41,4 %), ɿʘʢʘʨʧʘʪʩʴʢʦʾ (40,0 %), ʆʜʝʩʴʢʦʾ (33 %) ʦʙʣʘʩʪʝʡ. ʋ 2014 ʨʦʮʽ ʚʠʷʚʠʣʦʩʷ 

ʣʠʰʝ 4 ʚʽʜʧʦʚʽʜʥʽ ʦʙʣʘʩʪʽ: ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ (88,9 %), ʏʝʨʢʘʩʴʢʘ (58,3 %), 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ (57,1 %), ɾʠʪʦʤʠʨʩʴʢʘ (44,7 %).  

ɿʘ ʜʘʥʠʤʠ 2014 ʨ. 19 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴ ʚʦʜʦʧʨʦʚʦʜʠ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʚʠʤʦʛ ʜʦ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (ʨʠʩ. 5.6).  
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ʈʠʩ. 5.6 ï ʇʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ ʥʝʜʦʪʨʠʤʘʥʥʷʤ  ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʫ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. 

 

ɹʘʛʘʪʦʨʽʯʥʘ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʘ ʟʘʙʫʜʦʚʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʢʨʘʾʥʽ ʜʽʶʯʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʘʩʤʽʯʝʥʥʷ ʧʨʠʟʚʝʣʠ ʜʦ ʪʦʛʦ, 

ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʦʧʠʥʠʣʘʩʷ ʫ ʢʨʠʟʦʚʽʡ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʾʭ 

ʚʦʜʦʜʞʝʨʝʣʘ ʪʘ ʩʧʦʨʫʜʠ ʥʝ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʠʭ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ. 

ɼʣʷ ʢʦʤʫʥʘʣʴʥʠʭ, ʚʽʜʦʤʯʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʥʘʡʙʽʣʴʰʦʶ 

ʧʨʦʙʣʝʤʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (ʨʠʩ. 5.7). 
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ʈʠʩ. 5.7 ï ʇʠʪʦʤʘ ʚʘʛʘ ʢʦʤʫʥʘʣʴʥʠʭ, ʚʽʜʦʤʯʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ̔ 

ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʪʘ ʯʠʥʥʠʢʠ ʧʦʨʫʰʝʥʴ ʟʘ ʜʘʥʠʤʠ 2014 ʨ.  

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ, ʷʢ ʽ ʤʠʥʫʣʠʤʠ ʨʦʢʘʤʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ 

ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʜʘʥʽ 2014 ʨ. ʪʘ 1993 ʨ., ʪʦ 

ʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʫʧʨʦʜʦʚʞ 20-ʪʠ ʨʦʢʽʚ ʫ ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʘʭ ʩʪʘʣʘ 

ʤʝʥʰʦʶ ʧʨʦʙʣʝʤʦʶ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (ʫ  1,1 ʨʘʟʘ) ʪʘ ʫʩʪʘʥʦʚʦʢ 

ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ (ʫ 1,2 ʨʘʟʘ), ʦʜʥʘʢ ʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ (ʫ 1,3 ʨʘʟʘ), ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʯʝʨʝʟ ʧʦʩʠʣʝʥʥʷ 

ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ. ʑʦʜʦ ʚʽʜʦʤʯʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʪʦ ʪʘʢʦʞ 

ʩʪʘʣʘ ʤʝʥʰʦʶ ʧʨʦʙʣʝʤʦʶ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (ʫ 1,1 ʨʘʟʘ) ʪʘ 

ʙʽʣʴʰʦʶ ï ʥʝʦʙʭʽʜʥʦʾ ʦʯʠʩʪʢʠ (ʫ 1,3 ʨʘʟʘ) ʽ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ (ʫ 1,6 ʨʘʟʘ) 

(ʨʠʩ. 5.8). ʏʘʩʪʦʪʘ ʚʠʷʚʣʝʥʥʷ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʩʽʣʴʩʴʢʠʭ ʧʠʪʥʠʭ 

ʚʦʜʦʧʨʦʚʦʜʽʚ ʫʧʨʦʜʦʚʞ 20-ʪʠ ʨʦʢʽʚ ʟʙʽʣʴʰʠʣʘʩʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ 

ʦʭʦʨʦʥʠ (ʫ 1,1 ʨʘʟʘ), ʥʝʦʙʭʽʜʥʦʾ ʦʯʠʩʪʢʠ (ʫ 3 ʨʘʟʠ) ʪʘ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ (ʫ 

1,6 ʨʘʟʘ). 
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ʈʠʩ. 5.8 ï ʇʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ̔ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ  

ʪʘ ʯʠʥʥʠʢʠ ʧʦʨʫʰʝʥʴ ʟʘ ʜʘʥʠʤʠ 1993 ʨ.  

 

ʅʘʩʣʽʜʢʘʤʠ ʧʦʨʫʰʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʪʘʻ ʥʝʚʽʜʧʦʚʽʜʥʘ ʷʢʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʣʠ, ʱʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʠʩʪʝʤʘʭ ʜʝʷʢʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ  ʋʢʨʘʾʥʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ, 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʨʘʜʽʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 5.5).  

ʅʝʚʽʜʧʦʚʽʜʥʘ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʨʘʜʽʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʷʚʣʷʣʘʩʷ ʫ 

2014 ʨ. ʫ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣʘʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ 

ɿʘʧʦʨʽʟʴʢʽʡ (0,6 % ʧʨʦʙ) ʪʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ (34,4 % ʧʨʦʙ) ʦʙʣʘʩʪʷʭ. ʗʢʱʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʜʘʥʽ 2015 ʪʘ 2016 ʨʨ. (ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ï 15,7 % ʪʘ 

18,4 %, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ï 4,6 % ʪʘ 6,4 % ʚʽʜʧʦʚʽʜʥʦ) ʟ ʜʘʥʠʤʠ 1993 ʨ. ʪʘ 1994 ʨ. 

(ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ï 12,2 % ʪʘ 13,9 %, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ï 7,5 % ʪʘ 9,2 % 

ʚʽʜʧʦʚʽʜʥʦ), ʪʦ ʩʣʽʜ ʚʢʘʟʘʪʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʟʘ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʋ 2012 ʨ.  
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ʊʘʙʣʠʮʷ 5.5  

 

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ  

ʚʩʴʦʛʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʦʜʠʥʠʮʴ % 

2016 ʨ.  

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

122901 22666 18,4 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 157079 10092 6,4 

ʈʘʜʽʘʮʽʡʥʽ 2532 28 1,1 

2014 ʨ. 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

108051 14582 13,5 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 141006 4758 3,4 

ʈʘʜʽʘʮʽʡʥʽ 1726 27 1,6 

2012 ʨ. 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

175167 22585 12,9 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 233158 6584 2,8 

ʈʘʜʽʘʮʽʡʥʽ 3035 ï ï 

 

ʚʽʜʧʦʚʽʜʥʘ ʯʘʩʪʦʪʘ ʙʫʣʘ ʩʫʪʪʻʚʦ ʤʝʥʰʦʶ (2,8 %), ʘʣʝ ʫ 2016 ʨ. ʚʞʝ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʣʘʩʷ (6,4 %), ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ (ʨʠʩ. 5.9). 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʽʜʧʦʚʽʜʥʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʞʦʨʩʪʢʽʰʠʭ 

ʚʠʤʦʛ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʫ 2010 ʨʦʮʽ, ʥʠʟʴʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʭʣʦʨʫ ʪʘ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʤʝʨʝʞʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ [464].  
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ʈʠʩ. 5.9 ï ɼʠʥʘʤʽʢʘ ʯʘʩʪʦʪʠ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ɼʦ ʩʴʦʛʦʜʥʽ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʋʢʨʘʾʥʠ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʟʘʜʦʚʽʣʴʥʠʤ.  ɺʠʷʚʣʝʥʦ, ʱʦ ʧʠʪʦʤʘ ʚʘʛʘ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʟʘʤʽʥʠ, 

ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʫʧʨʦʜʦʚʞ  2012-2016 ʨʨ. ʗʢʱʦ ʫ 2009 ʨ. ʧʦʪʨʝʙʫʚʘʣʦ ʟʘʤʽʥʠ 

34 % ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʫ 2012 ʨ. ï 38 %, ʪʦ ʫ 2016 ʨ. ï 35,3 %, ʘʣʝ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ, 

ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥ ʁ ʜʦʚʞʠʥʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʫ 1,4 ʨʘʟʘ 

(ʨʠʩ. 4.50).   

ʋʧʨʦʜʦʚʞ  2012-2016 ʨʨ. ʯʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʙʽʣʴʰʠʣʘʩʷ ʟ 12,9 ʜʦ 18,4 % (ʨʠʩ. 5.11).  

ʋʧʨʦʜʦʚʞ  2000-2015 ʨʨ. ʯʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ  ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʢʘʩʫʚʘʥʥʷ ʫ 

2010 ʨ. ɻʆʉʊ 2874-82 [37] ʪʘ ʥʘʜʘʥʥʷ ʯʠʥʥʦʩʪʽ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. ʆʜʥʘʢ,  
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ʈʠʩ. 5.10 ï  ɼʦʚʞʠʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʋʢʨʘʾʥʠ. 

 

 

ʈʠʩ. 5.11 ï ɼʠʥʘʤʽʢʘ ʯʘʩʪʦʪʠ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ʧʽʩʣʷ 2015 ʨ. ʚʦʥʘ ʟʨʦʩʣʘ ʟʘʚʜʷʢʠ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʤʫ ʚʤʽʩʪʫ ʧʦʢʘʟʥʠʢʽʚ ʽʟ 

ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ (ʪʘʙʣ. 5.6). 
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ʊʘʙʣʠʮʷ 5.6  

 

ʏʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ, % 

 

ʇʦʢʘʟʥʠʢʠ ʈʦʢʠ 

2000 2006 2012 2014 2015 2016 

ʆʨʛʘʥʦʣʝʧʪʠʯʥʽ 63,1 69,9 72,6 62,5 55,8 49,5 

ɿʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ 28,3 25,4 27,9 30,7 25,8 24,1 

ʉʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʽ 9,9 15,3 10,3 12,8 53,7 21,9 

ʅʽʪʨʘʪʠ 4,0 7,2 4,0 4,4 4,9 4,6 

 

ɿʘʟʥʘʯʝʥʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʫ 2015 ʨʦʮʽ ʥʘʙʫʣʘ ʯʠʥʥʦʩʪʽ ʪʘʙʣʠʮʷ 

2 ʜʦʜʘʪʢʫ 2 ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʚʠʨʦʙʥʠʢʠ ʨʦʟʧʦʯʘʣʠ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʚʤʽʩʪʦʤ ʪʘʢʠʭ  ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ: ʢʦʙʘʣʴʪʫ, ʥʽʢʝʣʶ, ʩʝʣʝʥʫ, ʭʨʦʤʫ ʟʘʛʘʣʴʥʦʛʦ, 

ʙʝʥʟ(ʘ)ʧʠʨʝʥʫ, ʧʝʩʪʠʮʠʜʽʚ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥʫ, ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʩʫʤʠ ʊɻʄ.  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʽʟ ʪʘʙʣ. 5.6, ʫ 2016 ʨ. ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʦʪʫ ʚʽʜʭʠʣʝʥʴ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʚʠʷʚʣʝʥʦ ʜʣʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (49,5 %), ʱʦ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʻ 

çʽʥʜʠʢʘʪʦʨʥʠʤʠè.   

ʇʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʚʦʜʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ (ʨʠʩ. 5.12, 5.13).  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩ. 5.12, 5.13, ʙʽʣʴʰʫ ʟʘ ʩʝʨʝʜʥʶ ʧʦ ʢʨʘʾʥʽ ʯʘʩʪʦʪʫ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ 

ʦʜʥʦʯʘʩʥʦ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʣʠ ʫ 2012 ʨ. 

ï 5 ʦʙʣʘʩʪʝʡ,  ʫ 2015 ʨ. ï 3 ʦʙʣʘʩʪʽ (ʈʽʚʥʝʥʩʴʢʘ, ʂʠʾʚʩʴʢʘ ʪʘ ʉʫʤʩʴʢʘ). 
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ʈʠʩ.  5.12 ï  ʏʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ  ʟʘ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ. 
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ʈʠʩ.  5.13 ï ʏʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʤʝʨʝʞʘʭ ʢʦʤʫʥʘʣʴʥʠʭ, ʚʽʜʦʤʯʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʫʧʨʦʜʦʚʞ 
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20-ʪʠ ʨʦʢʽʚ ʥʘʡʧʨʦʙʣʝʤʥʽʰʫ ʷʢʽʩʪʴ ʤʘʻ ʧʠʪʥʘ ʚʦʜʘ ʩʽʣʴʩʴʢʠʭ, ʥʘʡʣʽʧʰʫ ï 

ʢʦʤʫʥʘʣʴʥʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ [465] (ʪʘʙʣ. 5.7). 

ʊʘʙʣʠʮʷ 5.7  

ʏʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ, % 

 

ʇʦʢʘʟʥʠʢʠ ʈʽʢ 

1993 1994 2000 2005 2010 2015 2016 

ʂʦʤʫʥʘʣʴʥʽ ʚʦʜʦʧʨʦʚʦʜʠ 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ 

9,8 11,6 9,2 10,0 11,1 12,4 13,7 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 7,2 7,3 4,0 3,4 2,3 3,1 4,3 

ɺʽʜʦʤʯʽ ʚʦʜʦʧʨʦʚʦʜʠ 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ 

11,7 13,8 12,3 12,5 15,0 16,6 19,8 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 9,3 9,0 5,4 5,2 3,6 5,0 7,0 

ʉʽʣʴʩʴʢʽ ʚʦʜʦʧʨʦʚʦʜʠ 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ 

19,0 18,2 15,7 17,1 18,2 22,5 25,5 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 13,5 13,8 7,4 7,0 5,1 7,6 10,4 

 

ɿʦʢʨʝʤʘ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʦʜʦʧʨʦʚʦʜʫ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ ʘʙʦ 

ʚʦʜʦʨʦʟʙʽʨʥʠʭ ʢʦʣʦʥʦʢ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ ʧʦʙʫʜʦʚʘʥʘ ʫ 60- 

70-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ 

ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʪʘ ʧʨʘʮʶʶʪʴ ʟ ʧʝʨʝʙʦʷʤʠ, ʯʘʩʪʦ ʧʦʩʪʘʯʘʶʯʠ ʚʦʜʫ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ.  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ ʪʘʙʣ. 5.7, ʯʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʧʨʦʙ ʧʠʪʥʠʭ ʚʦʜ ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ ʚʽʜ 1993 ʨ. ʜʦ 2016 ʨ. ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʙʽʣʴʰʠʣʘʩʷ ʫ ʢʦʤʫʥʘʣʴʥʠʭ (ʫ 1,4 ʨʘʟʘ), ʚʽʜʦʤʯʠʭ (ʫ 1,7 ʨʘʟʘ), ʩʽʣʴʩʴʢʠʭ (ʫ 1,3 ʨʘʟʘ) 
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ʚʦʜʦʧʨʦʚʦʜʘʭ, ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʟʤʝʥʰʠʣʘʩʷ ʫ ʢʦʤʫʥʘʣʴʥʠʭ (ʫ 1,7 ʨʘʟʘ), 

ʚʽʜʦʤʯʠʭ (ʫ 1,3 ʨʘʟʘ), ʩʽʣʴʩʴʢʠʭ (ʫ 1,3 ʨʘʟʘ) ʚʦʜʦʧʨʦʚʦʜʘʭ. 

ʉʢʣʘʜʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʥʝʜʦʩʢʦʥʘʣʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʬʽʢʩʫʻʪʴʩʷ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʜʝʷʢʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ 

ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʘʡʙʽʣʴʰʘ ʜʣʷ ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʥʽʪʨʘʪʽʚ, ʘ 

ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʦʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʢʘʜʤʽʡ, 

ʩʚʠʥʝʮʴ, ʥʽʢʝʣʴ, ʧʝʩʪʠʮʠʜʠ (ʨʠʩ. 5.14). 

 

ʈʠʩ. 5.14 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ ʧʠʪʥʠʭ ʚʦʜ (%), ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ɿʦʢʨʝʤʘ, ʚʤʽʩʪ ʧʝʩʪʠʮʠʜʽʚ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʥʝ ʚʠʷʚʣʷʚʩʷ (ʪʘʙʣ. 5.8).  

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʽʟ ʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʯʘʩʪʦ 

ʜʦʚʦʜʠʪʴʩʷ ʩʪʠʢʘʪʠʩʷ ʟ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [3]. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʦʜʦʜʞʝʨʝʣ ʫ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʘʭ ʟʛʽʜʥʦ ʽʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʧʠʪʥʫ ʚʦʜʫ ʪʘ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷè 
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ʇʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ ʧʠʪʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (%), 

ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ (2015 ʨ.) 

ʇʦʢʘʟʥʠʢ ʇʠʪʥʘ ʚʦʜʘ ʇʦʚʝʨʭʥʝʚʘ ʚʦʜʘ 

ʚʩʴʦʛʦ ʧʨʦʙ ʧʠʪʦʤʘ ʚʘʛʘ, % ʚʩʴʦʛʦ ʧʨʦʙ ʧʠʪʦʤʘ ʚʘʛʘ, % 

ʇʦʣʷʨʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʉʚʠʥʝʮʴ 2284 0,4 ï ï 

ɯʥʰʽ 1094 ï 380 1,1  

ɺʩʴʦʛʦ 8900 0,1 5912 0,07 

ɻʘʟʦʚʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ 

ʍʣʦʨʦʬʦʨʤ 3353 36,6 245 ï 

ɼɼɼ 1233 0,2 936 ï 

ɼɼɽ 1267 0,2 999 ï 

ɼɼʊ 1564 0,1 1187 ï 

ɯʥʰʽ  378 2,9 1217 ï 

ɺʩʴʦʛʦ 14567 8,5 12789 ï 

ɸʪʦʤʥʦ-ʘʙʩʦʨʮʽʡʥʠʡ, ʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ɿʘʣʽʟʦ* 2275 5,5 1089 2,3 

ʂʘʜʤʽʡ 2083 1,2 1266 1,4 

ʄʘʨʛʘʥʝʮʴ*  2626 2,1 1127 2,5 

ʄʽʜʴ 3030 0,4 1732 ï 

ʅʽʢʝʣʴ  1354 0,2 1336 ï 

ʉʚʠʥʝʮʴ 2447 0,8 1617 0,4 

ʎʠʥʢ 2516 0,2 3028 ï 

ɯʥʰʽ  2002 1,6 406 19,0 

ɺʩʴʦʛʦ 20815 1,3 11998 1,3 

ʇʨʠʤʽʪʢʘ. * ç̔ ʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36]. 
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 (ˉ 2918 - III  ʚʽʜ 10. 01. 2002 ʨ.) ʜʦ 2011 ʨ. ʜʦʟʚʦʣʷʣʦʩʷ ʪʠʤʯʘʩʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʝʢʦʥʜʠʮʽʡʥʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʜʣʷ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʫʤʦʚ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʽ ʜʦʚʝʜʝʥʥʷ ʡʦʛʦ ʜʦ 

ʚʠʤʦʛ ʧʠʪʥʦʾ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʫ ʢʨʘʾʥʽ ʚʢʨʘʡ ʥʝʚʽʜʧʦʚʽʜʥʝ, 

ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʧʦʚʽʜʥʽ ʜʦʟʚʦʣʠ ʥʝ ʚʠʜʘʶʪʴʩʷ, ʘ ʚʦʜʦʧʨʦʚʽʜʥʘ ʚʦʜʘ ʟ ʧʽʜʟʝʤʥʠʭ 

ʜʞʝʨʝʣ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʾ ʷʢʦʩʪʽ ʧʨʦʜʦʚʞʫʻ ʧʦʩʪʘʯʘʪʠʩʷ ʥʘʩʝʣʝʥʥʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʚʦʜʦʢʘʥʘʣʽʚ ʟ 20-ʪʠ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ɸʈ 

ʂʨʠʤ ʪʘ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ʱʦʜʦ ʷʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʧʠʪʥʠʭ ʚʦʜ ʟ̔ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʫ ʚʦʜʽ 

ʦʢʨʝʤʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ, ʧʝʨʝʚʘʞʥʦ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ [466]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʤʘʶʪʴ ʜʝʚôʷʪʴ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [264]: ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, 

ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʠ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʘʤʦʥʽʡ, ʥʽʪʨʘʪʠ, 

ʬʪʦʨʠʜʠ (ʪʘʙʣ. 5.9).  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʽʟ ʪʘʙʣʠʮʽ 5.9, ʚʠʷʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʧʝʨʝʚʠʱʝʥʥʷ ʾʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ [38] ʤʦʞʣʠʚʦ 

ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ [466]: ʭʣʦʨʠʜʠ  (ʫ 4,4 ʨʘʟʘ) > ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ (ʫ ʞʦʨʩʪʢʽʩʪʴ 

(ʫ 3,5 ʨʘʟʘ) > ʘʤʦʥʽʡ (ʫ 3 ʨʘʟʠ) >  ʩʫʣʴʬʘʪʠ (ʫ 2,7 ʨʘʟʘ) > ʩʫʭʠʡ ʟʘʣʠʰʦʢ (ʫ 2,6 ʨʘʟʘ) > 

ʤʘʨʛʘʥʝʮʴ (ʫ 2 ʨʘʟʠ);  ʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʙʣʘʩʪʝʡ, ʜʝ ʚʦʥʠ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʫ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ ʪʘʢʠʡ: ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ (16), ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ (16) 

> ʩʫʭʠʡ ʟʘʣʠʰʦʢ (12) > ʥʽʪʨʘʪʠ (9), ʭʣʦʨʠʜʠ (9) > ʩʫʣʴʬʘʪʠ (7) > ʤʘʨʛʘʥʝʮʴ (6) > 

ʬʪʦʨʠʜʠ (5) > ʘʤʽʘʢ (1). ʆʙʣʘʩʪʽ, ʜʝ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʬʪʦʨʠʜʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʦ ʫ ɯɯ ʪʘ ɯɯɯ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ (ʧʦ 3 ʦʙʣʘʩʪʽ ʫ ʢʦʞʥʽʡ ʟʦʥʽ). 

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ, 2 ʧʦʢʘʟʥʠʢʠ 

(ʥʽʪʨʘʪʠ ʪʘ ʬʪʦʨʠʜʠ) ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ [457] ʪʘ 

ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʷʢʠʭ ʟʛʽʜʥʦ ʟ 

ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ, ʘ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ (7) ʥʘʣʝʞʠʪʴ ʜʦ 

çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ, ʦʜʥʘʢ ʾʭ ʨʽʚʝʥʴ ʟʜʝʙʽʣʴʰʦʛʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʪʦʡ, ʱʦ 

ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. ʋ ʧʽʜʟʝʤʥʠʭ  
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ʇʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʱʦ ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ 

  ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ 

ʇʦʢʘʟʥʠʢ ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʄʘʢʩʠ-

ʤʘʣʴʥʠʡ 

ʚʤʽʩʪ 

ʅʦʨʤʘʪʠʚ ɺʝʣʠʯʠʥʘ 

ʧʝʨʝʚʠ-

ʱʝʥʥʷ 

ɻɼʂ, ʨʘʟʠ  

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

(max) 

çʽʥʜʠʢʘʪʦʨʥʽè ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ 

ɿʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ 

ʤʤʦʣʴ/ʣ 35,0 ï 10,0 3,5 

ʉʫʭʠʡ 

ʟʘʣʠʰʦʢ 

ʤʛ/ʣ 3840 ï 1500 2,6 

ʉʫʣʴʬʘʪʠ ʤʛ/ʣ 1347,0 250 500 2,7 

ʍʣʦʨʠʜʠ ʤʛ/ʣ 1521,0 250 350 4,4 

ɿʘʣʽʟʦ 

ʟʘʛʘʣʴʥʝ 

ʤʛ/ʣ 3,9 0,2 1,0 3,9 

ʄʘʨʛʘʥʝʮʴ ʤʛ/ʣ 1,0 0,05 0,5 2,0 

ɸʤʦʥʽʡ ʤʛ/ʣ 7,8 0,5 2,6 3,0 

ʦʙʦʚôʷʟʢʦʚʽ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ 

ʅʽʪʨʘʪʠ ʤʛ/ʣ 180,0 50,0 50,0 3,6 

ʌʪʦʨʠʜʠ ʤʛ/ʣ 5,5 1,5 II *  Ò 1,5 

III *Ò 1,2 

3,7 

4,6   

ʇʨʠʤʽʪʢʘ. * ʢʣʽʤʘʪʠʯʥʘ ʟʦʥʘ ʟʛʽʜʥʦ ʟ ɼɹʅ 360-92. 

 

ʚʦʜʘʭ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ  ʦʜʥʦʯʘʩʥʦ  ʜʝʢʽʣʴʢʘ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè 

ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʫʶʪʴ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʫ 2,0-4,6 ʨʘʟʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʬʪʦʨʠʜʠ ʪʘ/ʘʙʦ ʥʽʪʨʘʪʠ 

ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʢʦʤʙʽʥʘʮʽʷʭ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʚʢʘʟʘʥʠʤʠ ʚʠʱʝ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ. 
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ʆʙʣʘʩʪʽ, ʜʝ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʽʪʨʘʪʠ  ï ɼʦʥʝʮʴʢʘ, ʆʜʝʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʤ. ʉʝʚʘʩʪʦʧʦʣʴ, ɸʈ ʂʨʠʤ; 

ʬʪʦʨʠʜʠ ï  ɼʦʥʝʮʴʢʘ, ʆʜʝʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ. ɿʘʙʨʫʜʥʝʥʥʷ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʦʙʫʤʦʚʣʝʥʦ ʟʜʝʙʽʣʴʰʦʛʦ ʛʝʦʭʽʤʽʯʥʠʤʠ 

ʦʙʩʪʘʚʠʥʘʤʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʷʚʣʷʶʪʴʩʷ ʤʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʥʝ ʦʜʥʝ 

ʜʝʩʷʪʠʣʽʪʪʷ [3]. 

ʆʪʞʝ, ʜʦ ʯʠʥʥʠʢʽʚ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʥʘʣʝʞʘʪʴ: 

ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʚʦʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ, 

ʝʬʝʢʪʠʚʥʦʛʦ ʦʯʠʱʝʥʥʷ ʪʘ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, ʘʚʘʨʽʡʥʠʡ ʩʪʘʥ, ʟʥʦʰʝʥʽʩʪʴ ʪʘ 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʩʧʦʨʫʜ  ̔ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʥʝʮʽʣʦʜʦʙʦʚʝ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ (ʨʠʩ. 5.15). 

 

 

 

ʈʠʩ.  5.15 ï ɿʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʦʜʦʙʦʚʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩ. 5.15, ʟʘ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 2016 ʨ. 

ʩʝʨʝʜ 21 ʦʙʣʘʩʪʽ ʪʽʣʴʢʠ ʪʨʠ (ʈʽʚʥʝʥʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʘ) ʪʘ ʤ. ʂʠʾʚ 
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ʤʘʶʪʴ ʮʽʣʦʜʦʙʦʚʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʄʝʥʰʝ ʥʽʞ ʥʘ 50 % ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʚʠʷʚʣʝʥʦ ʫ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ: ʆʜʝʩʴʢʘ (5,2 %), 

ʏʝʨʢʘʩʴʢʘ (20,4 %), ɿʘʢʘʨʧʘʪʩʴʢʘ (27,1 %), ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ (28 %), ʉʫʤʩʴʢʘ 

(35,9 %), ɿʘʧʦʨʽʟʴʢʘ (44 %), ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ (45,5 %). ʋʧʨʦʜʦʚʞ 2014-2016 ʨʨ. 

ʚʠʷʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷ ʩʠʪʫʘʮʽʾ ʚ ʦʙʣʘʩʪʷʭ, ʱʦ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʟʘ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʫ ʪʘʢʠʡ ʨʷʜ: ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ (ʥʘ 56 %) > ɿʘʧʦʨʽʟʴʢʘ (ʥʘ 12 %) >  

ʏʝʨʢʘʩʴʢʘ (ʥʘ 8,9 %) ʪʘ ɿʘʢʘʨʧʘʪʩʴʢʘ (ʥʘ 8,9 %) > ʂʠʾʚʩʴʢʘ (ʥʘ 6,1 %); ʧʦʣʽʧʰʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʪʫʘʮʽʾ ʚʠʷʚʣʝʥʦ ʫ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ: ʄʠʢʦʣʘʾʚʩʴʢʘ (ʥʘ 39 %), ʍʝʨʩʦʥʩʴʢʘ 

(ʥʘ 30,5 %), ʍʤʝʣʴʥʠʮʴʢʘ (ʥʘ 21,8 %), ʊʝʨʥʦʧʽʣʴʩʴʢʘ (ʥʘ 1 %), ʆʜʝʩʴʢʘ (ʥʘ 0,5 %), 

ʈʽʚʥʝʥʩʴʢʘ (ʥʘ 0,4 %) ʪʘ ʃʴʚʽʚʩʴʢʘ (ʥʘ 0,2 %).    

ʆʪʞʝ, ʦʩʥʦʚʥʦʶ ʛʽʛʽʻʥʽʯʥʦʶ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ 

ʦʭʦʨʦʥʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʧʽʜʭʦʜʽʚ ʟ  ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ, ʟʦʢʨʝʤʘ, 

ʥʠʟʴʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʬʦʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʭʽʤʽʯʥʦʛʦ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʉʠʪʫʘʮʽʷ 

ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʧʠʪʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʪʘ ʷʢʽʩʪʶ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢ ʚ ʦʢʨʝʤʠʭ 

ʨʝʛʽʦʥʘʭ, ʪʘʢ ʽ ʟʘʛʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ ʧʨʠʡʥʷʪʪʷ ʝʢʩʪʨʝʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʾ 

ʧʦʢʨʘʱʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʻ 

ʦʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʥʝʩʝ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʩʧʦʞʠʚʘʯʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʦʜʦʦʯʠʱʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʜʦʦʯʠʱʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʧʦʩʪʘʯʘʥʥʷ ʧʨʠʚʽʟʥʠʭ ʧʠʪʥʠʭ ʚʦʜ.  

 

5.2. ʇʠʪʥʘ ʚʦʜʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ, ʩʚʝʨʜʣʦʚʠʥ, ʙʶʚʝʪʽʚ ʪʘ ʧʨʠʚʽʟʥʠʭ ʧʠʪʥʠʭ ʚʦʜ) 

 

ɿʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ 2016 ʨ. [428] 0,7 % ʤʽʩʪ, 12,8 % ʩʝʣʠʱ 

ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʪʘ 70,8 % ʩʽʣ ʋʢʨʘʾʥʠ ʥʝ ʟʘʙʝʟʧʝʯʝʥʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʧʠʪʥʠʤ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʩʘʥʝʧʽʜʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ 
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1993 ʨ. ʢʽʣʴʢʽʩʪʴ ʩʽʣ ʩʢʦʨʦʪʠʣʘʩʷ ʫ 1,1 ʨʘʟʘ (ʙʫʣʘ ï 28700, ʩʪʘʣʘ ï 26084), ʘ ʾʭ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʧʠʪʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʧʦʣʽʧʰʠʣʘʩʷ ʫ 1,2 ʨʘʟʘ. 

ʆʩʥʦʚʥʘ ʤʘʩʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʚʽʟʥʦʶ ʧʠʪʥʦʶ ʚʦʜʦʶ 

ʪʘ/ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʦʜʫ ʟ hʘʭʪʥʠʭ ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ, ʩʚʝʨʜʣʦʚʠʥ 

(ʨʠʩ. 5.16).   

 

ʈʠʩ. 5.16 ï ʇʠʪʦʤʘ ʚʘʛʘ (%) ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʋʢʨʘʾʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʝʣʝʥʥʷʤ. 

 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 5.16, ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʦʙʠʩʪʠʭ 

ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʜʝʙʽʣʴʰʦʛʦ ʰʘʭʪʥʽ ʢʦʣʦʜʷʟʽ. ʋʧʨʦʜʦʚʞ 

2007-2016 ʨʨ. ʧʠʪʦʤʘ ʚʘʛʘ ʢʦʣʦʜʷʟʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ (ʥʘ 2 %), ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ (ʥʘ 

58 %) ʪʘ ʩʚʝʨʜʣʦʚʠʥ (ʥʘ 55 %) ʟʤʝʥʰʫʻʪʴʩʷ. ɼʘʥʽ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 2016 ʨ. 

ʤʘʡʞʝ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʘʥʠʤʠ 1993 ʨ. ɿʘʟʥʘʯʝʥʘ ʢʘʨʪʠʥʘ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʨʠʚʘʪʠʟʫʚʘʣʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʷʭ, ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʦʱʦ.  

ʏʝʨʝʟ ʚʢʘʟʘʥʽ ʪʘ ʽʥʰʽ ʧʨʠʯʠʥʠ ʫ 2016 ʨ.  (ʧʦʨʽʚʥʷʥʦ ʟ 2012 ʨ.) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ ʜʞʝʨʝʣ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 
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ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

(ʨʠʩ. 5.17).  

 

 

 

ʈʠʩ. 5.17 ï ʇʠʪʦʤʘ ʚʘʛʘ (%) ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʫ ʩʠʩʪʝʤʘʭ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥ.̫ 

 

ɺʠʷʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ 

2012 ʨ. (ʫ 1,2 ʪʘ 1,4 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ). ʗʢʱʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ ʽʤʦʚʽʨʥʽʰʝ ʤʦʞʣʠʚʦ ʧʦʣʽʧʰʠʪʠ ʰʣʷʭʦʤ ʢʠʧôʷʪʽʥʥʷ [406], ʪʦ ʧʦʢʨʘʱʠʪʠ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʫ ʧʦʙʫʪʦʚʠʭ ʫʤʦʚʘʭ ʚʘʞʢʦ, ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʘʥʠʤʠ 2012 ʨ. ʯʘʩʪʽʰʝ, ʥʽʞ ʢʦʞʥʘ ʯʝʪʚʝʨʪʘ ʪʘ ʪʨʝʪʷ 

ʧʨʦʙʠ (ʫ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʥʦ ʚʠʱʽ) ʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʜʞʝʨʝʣ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤ̔ʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 5.10). 

ʄʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʨʽʟʥʽ ʯʠʥʥʠʢʠ ʷʢʽʩʪʴ ʚʦʜʠ ʩʧʦʨʫʜ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

(ʨʠʩ. 5.18). 
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ʊʘʙʣʠʮʷ 5.10  

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ  

 

ʇʦʢʘʟʥʠʢʠ 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ  

ʚʩʴʦʛʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʦʜʠʥʠʮʴ % 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

75587 22144 29,3 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 59183 9594 16,2 

ʈʘʜʽʘʮʽʡʥ ̔ 1458 - - 

 

 

ʈʠʩ. 5.18 ï ʏʘʩʪʢʘ ʧʨʦʙ ʽʟ ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʪʘʙʣʠʮʴ  5.10 ʪʘ 5.5, ʪʦ ʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʠʪʦʤʘ 

ʚʘʛʘ ʧʨʦʙ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʣʽʧʰʘ ʫ 2,2 ʨʘʟʘ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 5,7 ʨʘʟʘ ʟʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘʟʥʘʯʝʥʝ ʤʦʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʥʘʷʚʥʽʩʪʶ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜ, ʟʦʢʨʝʤʘ, ʧʦʩʪʽʡʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ 
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ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʩʚʝʨʜʣʦʚʠʥ ʚʦʜʦʧʨʦʚʦʜʽʚ ʪʘ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘʷʚʥʽʩʪʶ ʟʦʥ 

ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 5.18, ʤʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʷʢʽʩʪʴ ʚʦʜʠ 

ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ. ʈʝʛʽʦʥʠ, ʜʝ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʙʽʣʴʰ 

ʥʽʞ ʫ 50 % ʧʨʦʙ ï  ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʽ (ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ) ʪʘ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ (ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ).  

ɺʠʷʚʣʝʥʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʽʩʪʴ 30,1 %  ʧʨʦʙ ʚʦʜʠ ʟ ʢʦʣʦʜʷʟʽʚ (ʪʘʙʣ. 5.11).  

 

ʊʘʙʣʠʮʷ 5.11  

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ ʚʦʜʠ ʟ ʢʦʣʦʜʷʟʽʚ, 

 ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ  

ʚʩʴʦʛʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʦʜʠʥʠʮʴ % 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

68741 20681 30,1 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 51901 9040 17,4 

ʈʘʜʽʘʮʽʡʥʽ 1197 ï ï 

 

ɿ-ʧʦʤʽʞ 1255 ʧʨʦʙ ʚʦʜʠ ʟ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʯʘʩʪʽʰʝ, ʥʽʞ ʢʦʞʥʘ ʧôʷʪʘ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ/ʘʙʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 5.12). 

ʄʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʚʠʷʚʣʝʥʦ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʷʢʽʩʪʴ ʚʦʜʠ 

ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ (ʨʠʩ. 5.19).  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 5.19, ʨʝʛʽʦʥʠ, ʜʝ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ/ʘʙʦ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʣʴʰʝ ʥʽʞ ʫ 50 % ʧʨʦʙ, ï ɿʘʧʦʨʽʟʴʢʘ,  
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ʊʘʙʣʠʮʷ 5.12  

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ ʚʦʜʠ ʟ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ, 

  ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ  

ʚʩʴʦʛʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʦʜʠʥʠʮʴ % 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

1255 234 18,6 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 1404 243 17,3 

ʈʘʜʽʘʮʽʡʥʽ 22 ï ï 

 

 

 

ʈʠʩ. 5.19 ï ʂʨʘʪʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʫ ʧʨʦʙʘʭ ʚʦʜʠ ʟ 

ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 
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ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʆʜʝʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʽ (ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ) ʪʘ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ ʪʘ ʤ. ʉʝʚʘʩʪʦʧʦʣʴ (ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ). 

ʗʢʽʩʪʴ ʚʦʜʠ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘʢʦʞ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ/ʘʙʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 5.13).  

 

ʊʘʙʣʠʮʷ 5.13  

ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʚʦʜʠ,  

ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

 

ʇʦʢʘʟʥʠʢʠ 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ  

ʚʩʴʦʛʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʦʜʠʥʠʮʴ % 

ʉʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʽ  

5591 1223 21,9 

ɹʘʢʪʝʨʽʦʣʦʛʽʯʥʽ 5586 303 5,4 

ʈʘʜʽʘʮʽʡʥ ̔ 231 ï ï 

 

ʋ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʷʢʽʩʪʴ ʚʦʜʠ ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ (ʨʠʩ. 5.20).  

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 5.20, ʨʝʛʽʦʥʠ, ʜʝ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʙʽʣʴʰ ʥʽʞ ʫ 50 % 

ʧʨʦʙ, ï  ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ɼʦʥʝʮʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʽ (ʟʘ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ), ɸʈ ʂʨʠʤ (ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʱʦʜʦ ʥʘʡʛʽʨʰʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ 

(> 50%) ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ/ʘʙʦ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʣʠʚʦ 

ʨʦʟʪʘʰʫʚʘʪʠ ʃʫʛʘʥʩʴʢʫ, ʥʘ ʜʨʫʛʦʤʫ ï ʂʽʨʦʚʦʛʨʘʜʩʴʢʫ ʦʙʣʘʩʪʽ ʪʘ ʪʨʝʪʴʦʤʫ ï 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ ʪʘ ɿʘʧʦʨʽʟʴʢʫ ʦʙʣʘʩʪʴ (ʪʘʙʣ. 5.14). 

ʗʢʽʩʪʴ ʚʦʜʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ 

ʥʘʙʘʛʘʪʦ ʣʽʧʰʘ ʟʘ ʷʢʽʩʪʴ ʢʦʣʦʜʷʟʥʦʾ ʚʦʜʠ ʷʢ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ, ʪʘʢ ʽ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʨʠʩ. 5.21).  
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ʈʠʩ.  5.20 ï ʂʨʘʪʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʫ ʧʨʦʙʘʭ ʚʦʜʠ ʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

 

ʂʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʽʟ ʢʦʣʦʜʷʟʽʚ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʣʴʰʘ ʫ 1,6 ʨʘʟʘ ʟʘ ʚʽʜʧʦʚʽʜʥʫ ʽʟ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʪʘ ʫ 1,4 ʨʘʟʘ ï 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʂʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ  

ʧʦʢʘʟʥʠʢʘʤʠ ʽʟ ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʫ 3,2 ʨʘʟʘ ʢʦʞʥʘ ʙʽʣʴʰʘ ʟʘ ʚʽʜʧʦʚʽʜʥʫ ʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɿʘʟʥʘʯʝʥʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ ʧʝʨʝʜʫʩʽʤ ʥʝʚʽʜʧʦʚʽʜʥʠʤ 

ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ (ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ). 

ɿʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʟʘ ʨʘʜʽʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʠʷʚʣʷʣʦʩʷ. ɺʩʪʘʥʦʚʣʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʥʝ ʦʜʥʝ ʜʝʩʷʪʠʣʽʪʪʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʚʽʜʧʦʚʽʜʥʫ ʷʢʽʩʪʴ ʚʦʜ ʟ ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʟʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘʢʘ ʚʦʜʘ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟ 

ʦʯʠʱʝʥʥʷ ʪʘ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʱʦ ʥʝʩʝ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. 
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ʈʝʛʽʦʥʠ, ʜʝ ʧʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ,  ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ 

ʥʦʨʤʘʪʠʚʘʤ  ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʙʽʣʴʰʘ ʟʘ 50 % 

ʈʝʛʽʦʥ ʇʦʢʘʟʥʠʢʠ 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ  ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ  

1 2 3 1 2 3 

ʃʫʛʘʥʩʴʢʘ + + +  +  

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ + +   +  

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ    + +  

ɿʘʧʦʨʽʟʴʢʘ  + +    

ʤ. ʂʠʾʚ    +   

ʆʜʝʩʴʢʘ  +     

ʍʝʨʩʦʥʩʴʢʘ  +     

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ   +    

ɼʦʥʝʮʴʢʘ   +    

ʈʽʚʥʝʥʩʴʢʘ   +    

ɸʈ ʂʨʠʤ      + 

ʇʨʠʤʽʪʢʠ:  

1ï ʢʦʣʦʜʷʟʽ; 

2 ï ʢʘʧʪʘʞʽ ʜʞʝʨʝʣ; 

3 ï ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

 

ʆʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʟʘʙʨʫʜʥʝʥʴ ʚʦʜʠ ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʥʽʪʨʘʪʠ [3]. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ 

ʧʽʜʣʷʛʘʻ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ɼʠʨʝʢʪʠʚʘ ʚʽʜ 12.09.1991 ʨ. ʧʨʦ ʟʘʭʠʩʪ ʚʦʜ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʩʧʨʠʯʠʥʝʥʦʛʦ ʥʽʪʨʘʪʘʤʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʞʝʨʝʣ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʽʪʨʘʪʘʤʠ ʯʝʨʝʟ  
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ʈʠʩ. 5.21 ï ʇʠʪʦʤʘ ʚʘʛʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʠʭ ʚʦʜ ʽʟ ʩʧʦʨʫʜ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʙʽʪ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ 

ɼʠʨʝʢʪʠʚʠ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʱʦ ʟʘʙʨʫʜʥʝʥʽ ʥʽʪʨʘʪʘʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʦʥʠ, ʜʝ ʽʩʥʫʻ ʚʽʜʧʦʚʽʜʥʠʡ ʨʠʟʠʢ, ʧʦʪʽʤ ʨʦʟʨʦʙʠʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠ ʚʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ, ʱʦ ʚʠʢʣʶʯʘʶʪʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ ʥʽʪʨʘʪʘʤʠ, ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʣʘʥʠ ʜʽʡ ʜʣʷ 

ʦʙʦʚôʷʟʢʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʛʨʘʨʽʷʤʠ ʫ ʟʦʥʘʭ, ʫʨʘʟʣʠʚʠʭ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʽʪʨʘʪʘʤʠ, ʽ ʧʦʪʽʤ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʷʢʦʩʪʽ ʚʦʜ ʱʦʜʦ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ [60, 467].  

ʅʘʤʠ ʚʠʷʚʣʝʥʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ ʩʦʣʷʤʠ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʥʽʪʨʘʪʘʤʠ ʫ 

ʩ. ɻʣʠʙʦʢʝ ɹʦʨʠʩʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ ʟ ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʠʥʦʶ 60 ʤ  (ʧʨʦʙʘ ˉ 1) ʚʩʪʘʥʦʚʠʣʠ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʦʩʪʽ ʚʦʜʠ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʷʢ ʟʘ ʯʠʥʥʠʤ ʫʢʨʘʾʥʩʴʢʠʤ, ʪʘʢ ʽ 

ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʟʘ ʚʤʽʩʪʦʤ ʥʽʪʨʘʪʽʚ ʫ 2,5 ʨʘʟʘ ʪʘ ʞʦʨʩʪʢʦʩʪʽ 

ʫ 1,8 ʨʘʟʘ (ʪʘʙʣ. 5.15). 
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ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ̔ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʦʣʦʜʷʟʽʚ 

  ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ 

ʇʦʢʘʟʥʠʢ ʅʦʨʤʘʪʠʚʠ   ̄ʧʨʦʙʠ ʄʘʢʩʠʤʘʣʴʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ 

ɻɼʂ, ʨʘʟʠ 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

1 2 

ɿʘʣʽʟʦ ʟʘʛʘʣʴʥʝ*, 

ʤʛ/ʣ 

Ò1,00 Ò0,20 ï 1,98 1,98 

ɿʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ, 

ʤʤʦʣʴ/ʣ 

Ò10,0 ï 18,0 ï 1,8 

ʂʘʣʴʮʽʡ, ʤʛ/ʣ ï ï 170,0 ï ï 

ʄʘʛʥʽʡ, ʤʛ/ʣ ï ï 114,0 ï ï 

ʅʽʪʨʘʪʠ (ʟʘ NO3
-), 

ʤʛ/ʣ 

Ò50,0  Ò50,0  124,0 ï 2,5 

ʅʽʢʝʣʴ, ʤʛ/ʣ Ò0,02 Ò0,02 0,04 0,09 4,5 

ʇʨʠʤʽʪʢʘ. * - ç̔ ʥʜʠʢʘʪʦʨʥʠʡè ʧʦʢʘʟʥʠʢ.  

 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ ʪʘʙʣʠʮʽ 5.15 [468], ʫ ʚʦʜʽ ʜʚʦʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ 

ʧʝʨʝʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʥʽʢʝʣʶ (ʧʝʨʝʚʠʱʫʻ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʫ 2 ʪʘ 4,5 ʨʘʟʘ 

ʚʽʜʧʦʚʽʜʥʦ), ʫ ʧʨʦʙʽ ˉ 1 ï ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (0,05 ɻɼʂ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ. ɺʤʽʩʪ ʟʘʣʽʟʘ ʫ ʜʨʫʛʽʡ ʧʨʦʙʽ ʧʝʨʝʚʠʱʫʚʘʚ 

ʯʠʥʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʦʨʤʘʪʠʚ ʚ ʋʢʨʘʾʥʽ ʫ 1,98 ʨʘʟʘ. ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʱʦ ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ ʪʘ ʞʦʨʩʪʢʽʩʪʴ ʥʘʣʝʞʘʪʴ ʜʦ 

çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36], ʦʜʥʘʢ ʾʭ ʨʽʚʝʥʴ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʪʦʡ, ʱʦ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʯʥʝ ʧʦʩʪʽʡʥʝ ʩʧʦʞʠʚʘʥʥʷ ʟʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʠʡ ʚʤʽʩʪ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ. ɼʚʘ ʧʦʢʘʟʥʠʢʠ (ʥʽʪʨʘʪʠ ʪʘ ʥʽʢʝʣʴ) ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ [457] ʪʘ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʷʢʠʭ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʥʝ 
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ʜʦʟʚʦʣʷʻʪʴʩʷ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʢʨʝʤʥʽʶ ʫ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ, ʟʦʢʨʝʤʘ, 

ʫ ʚʦʜʽ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ʤ. ɹʦʨʠʩʧʽʣʴ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ 

ʟʘʛʘʣʴʥʦʾ ʣʫʞʥʦʩʪʽ (7 ʤʛ/ʣ) ʪʘ ʢʨʝʤʥʽʶ (13 ʤʛ/ʣ) ʱʦ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʤʘʶʪʴ ʧʨʠʨʦʜʥʝ 

ʧʦʭʦʜʞʝʥʥʷ.  

ʋ ʧʽʜʟʝʤʥʽʡ ʚʦʜʽ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʩ. ʉʘʜʢʠ ʪʘ ɺʠʛʦʜʘ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ ʪʘ 

ʢʘʣʘʤʫʪʥʦʩʪʽ (ʧʨʦʙʘ ˉ 1), ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ʪʘ ʤʘʨʛʘʥʮʶ, ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʪʘ ʢʨʝʤʥʽʶ 

(ʧʨʦʙʘ ˉ 2, ʩʚʝʨʜʣʦʚʠʥʘ ʛʣʠʙʠʥʦʶ 92 ʤ) (ʪʘʙʣ. 5.16).  

ʊʘʙʣʠʮʷ 5.16  

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʦʣʦʜʷʟʽʚ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʅʦʨʤʘʪʠʚʠ   ̄ʧʨʦʙʠ ʄʘʢʩʠʤʘʣʴʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ 

ɻɼʂ, ʨʘʟʠ 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

1 2 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ*, 

ʙʘʣʠ 

Ò35,0 **  17,5 36,0 1,03 

ʂʘʣʘʤʫʪʥʽʩʪʴ*, 

ʅʆʂ 

Ò3,5 **  14,6 ï 4,2 

ɿʘʣʽʟʦ 

ʟʘʛʘʣʴʥʝ*, ʤʛ/ʣ 

Ò1,0 Ò0,2 12,2 2,5 12,2 

ʄʘʨʛʘʥʝʮʴ*, 

ʤʛ/ʣ 

Ò0,50 Ò0,05 0,40 0,80 1,6 

ɸʤʦʥʽʡ*, ʤʛ/ʣ Ò2,60 Ò0,50 ï 0,65 0,25 

ʂʨʝʤʥʽʡ, ʤʛ/ʣ Ò10,0 ï ï 23,0 2,3 

ʇʨʠʤʽʪʢʠ:  

* ç̔ ʥʜʠʢʘʪʦʨʥʠʡè ʧʦʢʘʟʥʠʢ;  

** ʧʨʠʡʥʷʪʥʠʡ, ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ. 

ʋ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

[36] ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ ʷʢ çʢʨʝʤʥʽʡè ʚʽʜʩʫʪʥʽʡ, ʦʜʥʘʢ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʘʟʥʘʯʝʥʦ, ʱʦ, 
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ʷʢʱʦ ʫ ɼʠʨʝʢʪʠʚʽ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʟʘʙʨʫʜʥʝʥʴ, 

ʥʘʷʚʥʠʭ ʫ ʚʦʜʽ ʘʙʦ ʻ ʧʨʠʯʠʥʘ ʧʽʜʦʟʨʶʚʘʪʠ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʫ ʚʦʜʽ 

ʫ ʢʽʣʴʢʦʩʪʷʭ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ, ʩʣʽʜ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʚʤʽʩʪʫ ʮʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʨʝʤʥʽʡ ï 

ʨʝʯʦʚʠʥʘ, ʱʦ ʤʘʻ 2 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ 

ʰʢʽʜʣʠʚʦʩʪʽ [457].  

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 5.16 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ 

ʚʤʽʩʪ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ ʪʘ ʢʘʣʘʤʫʪʥʽʩʪʴ ʥʘʣʝʞʘʪʴ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ 

ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36], ʦʜʥʘʢ ʾʭ ʨʽʚʥʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ 

ʙʝʟʧʝʯʥʝ ʧʦʩʪʽʡʥʝ  ʩʧʦʞʠʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʪʦʤʫ ʚʤʽʩʪ ʟʘʣʽʟʘ 

ʪʘ ʢʘʣʘʤʫʪʥʦʩʪʽ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ.  

ʋ ʩʚʝʨʜʣʦʚʠʥʽ ˉ 2 ʛʣʠʙʠʥʦʶ 144 ʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʽʡ ʟʦʥʽ 

ʤʽʩʪʘ ʂʠʻʚʘ, ʚʠʟʥʘʯʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ (0,45 ʤʛ/ʣ), 

ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ (7,5 ʤʤʦʣʴ/ʣ) ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜʫ (0,057 ʤʛ/ʣ, ʛʽʛʽʻʥʽʯʥʠʡ 

ʥʦʨʤʘʪʠʚ ï 0,05 ʤʛ/ʣ, 2 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʘ ʦʟʥʘʢʘ 

ʰʢʽʜʣʠʚʦʩʪʽ [457]), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʥʪʨʦʧʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʧʽʜʟʝʤʥʦʾ ʚʦʜʠ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʠʥʦʶ 147 ʤ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʩ. ɻʣʽʙʽʚʢʘ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʠʚ ʥʘʷʚʥʽʩʪʴ ʾʾ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ ʚʤʽʩʪ ʬʦʨʤʘʣʴʜʝʛʽʜʫ (0,18 ʤʛ/ʣ) ʪʘ ʬʝʥʦʣʽʚ 

(0,0074 ʤʛ/ʣ, ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ï 0,001 ʤʛ/ʣ, 4 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ 

ʦʟʥʘʢʘ ʰʢʽʜʣʠʚʦʩʪʽ [457]). ʆʜʥʘʢ, ʩʚʝʨʜʣʦʚʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʣʽʩʦʚʽʡ ʟʦʥʽ, ʧʦʨʫʰʝʥʴ 

ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʥʝ ʚʠʷʚʣʝʥʦ. ɺʽʜʧʦʚʽʜʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ ʚʦʜʠ ʽʟ ʘʨʪʝʟʽʘʥʩʴʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʷʚʣʝʥʦ ʫ 

ʩ. ɹʽʣʦʛʦʨʦʜʢʘ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (0,19 ʤʛ/ʣ), ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʛʣʠʙʠʥʦʶ 145 ʤ ʫ 

ʩ. ʄʠʭʘʡʣʽʚʢʘ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (0,066 ʤʛ/ʣ). ʅʘʤʠ ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʫ ʤʽʛʨʘʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʚ ʨʦʣʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ (ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʪʘ ʬʽʣʴʪʨʽʚ).  

ʋ 90-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʥʘ ʚʠʧʘʜʦʢ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ ʤʽʩʪʘ  ʂʠʻʚʘ ʯʝʨʝʟ ʘʚʘʨʽʶ ʥʘ ʏɸɽʉ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʙʫʜʽʚʥʠʮʪʚʦ ʙʶʚʝʪʽʚ 
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ʜʣʷ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ.  ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʥʘʩʪʫʧʥʝ ʚʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ: çɹʶʚʝʪ ï ʽʥʞʝʥʝʨʥʘ ʚʦʜʦʟʘʙʽʨʥʘ ʩʧʦʨʫʜʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʥʝʦʙʨʦʙʣʝʥʠʤʠ (ʢʨʽʤ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʦʜʠ ʤʝʪʦʜʦʤ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ) ʤʽʞʰʘʨʦʚʠʤʠ ʥʘʧʽʨʥʠʤʠ (ʘʨʪʝʟʽʘʥʩʴʢʠʤʠ) ʘʙʦ 

ʙʝʟʥʘʧʽʨʥʠʤʠ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʩʚʝʨʜʣʦʚʠʥʘ, ʨʦʟʧʦʜʽʣʴʥʘ 

ʢʦʣʦʥʢʘ ʪʘ ʩʧʝʮʽʘʣʴʥʝ ʧʨʠʤʽʱʝʥʥʷ ʘʙʦ ʧʘʚʽʣʴʡʦʥè [38]. ɼʦ ʩʢʣʘʜʫ ʙʶʚʝʪʽʚ ʤʽʩʪʘ 

ʂʠʻʚʘ, ʢʨʽʤ ʩʚʝʨʜʣʦʚʠʥ ʛʣʠʙʠʥʦʶ ʚʽʜ 90 ʤ ʜʦ 340 ʤ, ʚʭʦʜ̫ʪʴ ʨʝʟʝʨʚʫʘʨʠ ʤʽʩʪʢʽʩʪʶ 

ʤʘʡʞʝ 300 ʣ ʪʘ ʢʦʣʦʥʢʠ. ɺʩʴʦʛʦ ʫ ʤʽʩʪʽ  ʂʠʻʚʽ ʙʽʣʴʰʝ ʷʢ 198 ʙʶʚʝʪʽʚ.  

ʅʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʷʢʽʩʪʴ ʚʦʜʠ 140 ʙʶʚʝʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʉɺʂʇ çʂʀɰɺɺʆɼʌʆʅɼè. ɹʶʚʝʪʠ, ʧʠʪʥʘ ʚʦʜʘ ʷʢʠʭ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ, 

ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʩʽʭ 10-ʪʠ ʨʘʡʦʥʘʭ ʤ̔ ʩʪʘ ʂʠʻʚʘ (ʨʠʩ. 5.22).  

 

ʈʠʩ. 5.22 ï ʂʽʣɹʢʽʩʪʴ ʙʶʚʝʪʽʚ, ʚʦʜʘ ʷʢʠʭ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʪʘ ʙʫʣʘ ʥʝʚʽʜʧʦʚʽʜʥʦʾ 

ʷʢʦʩʪʽ, ʫ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʂʠʻʚʘ.  

 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 5.22, ʤʘʡʞʝ ʫ ʚʩʽʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʂʠʻʚʘ, ʜʝ 

ʧʦʙʫʜʦʚʘʥʦ ʙʶʚʝʪʠ, ʷʢʽʩʪʴ ʚʦʜʠ ʟ ʥʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ɿʘ 

ʢʽʣʴʢʽʩʪʶ ʙʶʚʝʪʽʚ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʨʘʡʦʥʠ ʤʽʩʪʘ 
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ʂʠʻʚʘ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ:  ɼʘʨʥʠʮʴʢʠʡ > ɼʥʽʧʨʦʚʩʴʢʠʡ > 

ɼʝʩʥʷʥʩʴʢʠʡ > ʇʦʜʽʣʴʩʴʢʠʡ > ɻʦʣʦʩʽʾʚʩʴʢʠʡ > ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ > ʉʦʣʦʤôʷʥʩʴʢʠʡ > 

ʆʙʦʣʦʥʩʴʢʠʡ > ʉʚʷʪʦʰʠʥʩʴʢʠʡ > ʇʝʯʝʨʩʴʢʠʡ. ʇʦʥʘʜ 50 % ʧʨʦʙ ʚʦʜʠ ʟ ʙʶʚʝʪʽʚ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʫ: ɼʘʨʥʠʮʴʢʦʤʫ, ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʪʘ 

ɼʝʩʥʷʥʩʴʢʦʤʫ, ʇʦʜʽʣʴʩʴʢʦʤʫ ʨʘʡʦʥʘʭ (ʨʠʩ. 5.23). 

 

 

 

ʈʠʩ. 5.23 ï ʈʦʟʧʦʜʽʣ ʨʘʡʦʥʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ʟʘ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʙʶʚʝʪʽʚ, ʷʢʽʩʪʴ 

ʚʦʜʠ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʛ̔ʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ.  

 

ʅʘ ʣʽʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʂʠʻʚʘ ʢʽʣʴʢʽʩʪʴ ʙʶʚʝʪʽʚ (60) ʫ 1,3 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ ʥʘ 

ʧʨʘʚʽʡ (80), ʘ ʧʠʪʦʤʘ ʚʘʛʘ ʙʶʚʝʪʽʚ, ʷʢʽʩʪʴ ʚʦʜʠ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ, ʙʽʣʴʰʘ ʫ 2,1 ʨʘʟʘ (ʨʠʩ. 5.24).  

ʋ ʧʠʪʥʽʡ ʚʦʜʽ ʙʶʚʝʪʽʚ ʚʠʷʚʣʝʥʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ 9-ʪʠ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜ ʙʶʚʝʪʽʚ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʚʘʨʽʘʥʪʠ ʢʦʤʙʽʥʘʮʽʡ ʚ 

ʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ (ʪʘʙʣ. 5.17).  
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ʈʠʩ. 5.24 ï ʇʠʪʦʤʘ ʚʘʛʘ ʙʶʚʝʪʽʚ, ʚʦʜʘ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ 

ʥʘ ʣʽʚʦʙʝʨʝʞʞʽ ʪʘ ʧʨʘʚʦʙʝʨʝʞʞʽ ʤʽʩʪʘ  ʂʠʻʚʘ. 

 

ʅʘʡʯʘʩʪʽʰʝ ʫ ʚʦʜʘʭ ʽʟ ʙʶʚʝʪʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʦʜʠʥ ʽʟ 

ʧʦʢʘʟʥʠʢʽʚ, ʨʽʜʰʝ ʚʠʷʚʣʷʣʠʩʷ ʢʦʤʙʽʥʘʮʽʾ ʟ 2-4 ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʠʩ. 5.25). 

ɸʥʘʣʽʟ ʷʢʦʩʪʽ ʚʦʜʠ ʟ ʙʶʚʝʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʮʠʭ 

ʚʦʜʘʭ ʻ ʢʘʣʘʤʫʪʥʽʩʪʴ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʨʦʙʘʭ ʪʘ ʤʘʻ ʥʘʡʙʽʣʴʰʝ 

ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ (ʫ 10,1 ʨʘʟʘ)  [468] (ʪʘʙʣ. 5.18). ʅʘ 

ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ  ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʚʦʜʘʭ ʙʶʚʝʪʽʚ ʫ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʇʦʜʽʣʴʩʴʢʠʡ ʨʘʡʦʥ 

(7 ʧʦʢʘʟʥʠʢʽʚ). ɿʦʢʨʝʤʘ, ʚʦʜʠ ʟ ʜʚʦʭ ʙʶʚʝʪʽʚ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʤʽʱʫʚʘʣʠ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʘʤʦʥʽʶ ʪʘ ʥʘʡʙʽʣʴʰʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʛʘʣʴʥʦʾ ʣʫʞʥʦʩʪʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ (1,8 ɻɼʂ). ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʨʘʡʦʥ (6 ʧʦʢʘʟʥʠʢʽʚ). ʋ ʚʦʜʘʭ ʮʴʦʛʦ ʨʘʡʦʥʫ ʚʠʷʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʫ 

ʢʘʣʘʤʫʪʥʽʩʪʴ (10,1 ɻɼʂ) ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʣʽʟʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʠʛʥʘʣʦʤ ʧʦʛʽʨʰʝʥʥʷ 

ʢ̫ʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɺ ʽʥʰʦʤʫ ʙʶʚʝʪʽ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʠʷʚʣʝʥʦ ʢʦʤʙʽʥʘʮʽʶ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʣʝʤʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʦʜʽ ʦʜʥʦʛʦ ʙʶʚʝʪʫ (4 ʧʦʢʘʟʥʠʢʘ). ʅʘ ʪʨʝʪʴʦʤʫ ʤʽʩʮʽ ï ɼʝʩʥʷʥʩʴʢʠʡ  
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ʊʘʙʣʠʮʷ 5.17  

ʉʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ɦ ʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ, 

 ʪʘ ʚʘʨʽʘʥʪʠ ʾʭ ʢʦʤʙʽʥʘʮʽʡ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʟ ʙʶʚʝʪʽʚ 

ʂʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʂʦʤʙʽʥʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ 

1 

 

ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ  

ʂʘʣʘʤʫʪʥʽʩʪʴ 

ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ  

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ 

ʍʣʦʨʠʜʠ 

ɸʤʦʥʽʡ 

2 ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ-ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ 

ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ-ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ-ʢʘʣʘʤʫʪʥʽʩʪʴ 

ɿʘʧʘʭ-ʩʤʘʢ 

ʂʘʣʘʤʫʪʥʽʩʪʴ-ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ 

3 ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ-ʟʘʧʘʭ-ʩʤʘʢ 

ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ-ʟʘʙʘʨʚʣʝʥʽʩʪʴ-ʢʘʣʘʤʫʪʥʽʩʪʴ 

ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ-ʟʘʙʘʨʚʣʝʥʽʩʪʴ-ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ 

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ-ʟʘʧʘʭ-ʩʤʘʢ 

4 ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ-ʟʘʙʘʨʚʣʝʥʽʩʪʴ-ʢʘʣʘʤʫʪʥʽʩʪʴ-ʘʤʦʥʽʡ 

 

ʨʘʡʦʥ (4 ʧʦʢʘʟʥʠʢʠ). ɿʦʢʨʝʤʘ, ʚʦʜʠ ʟ 3-ʭ ʙʶʚʝʪʽʚ ɼʝʩʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʤʽʱʫʚʘʣʠ ʫ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʭʣʦʨʠʜʠ. 

ɿʘ ʯʘʩʪʦʪʦʶ ʚʠʷʚʣʝʥʥʷ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʚʦʜ ʙʶʚʝʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʢʘʣʘʤʫʪʥʽʩʪʴ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʠʧôʷʪʽʥʥʷ ʙʶʚʝʪʥʦʾ ʚʦʜʠ ʧʝʨʝʜ ʾʾ ʩʧʦʞʠʚʘʥʥʷʤ, ʪʘ 

ʟʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ > ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ > ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ > ʟʘʛʘʣʴʥʝ 

ʟʘʣʽʟʦ > ʭʣʦʨʠʜʠ > ʘʤʦʥʽʡ. 
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ʈʠʩ. 5.25 ï ʇʠʪʦʤʘ ʚʘʛʘ ʛʨʫʧ ʟ̔ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʟ ʙʶʚʝʪʽʚ. 

 

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ, ʚʩʽ 

ʥʘʣʝʞʘʪʴ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36], ʦʜʥʘʢ ʨʽʚʝʥʴ 

ʢʘʣʘʤʫʪʥʦʩʪʽ, ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʪʘ ʭʣʦʨʠʜʽʚ ʫ ʜʝʷʢʠʭ ʙʶʚʝʪʥʠʭ ʚʦʜʘʭ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 

ʪʦʡ, ʱʦ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʯʥʝ ʧʦʩʪʽʡʥʝ  ʩʧʦʞʠʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʨʞʘʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʙʶʚʝʪʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ï ʟʘ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ (ʤʘʡʞʝ 20 ʟʘʤʽʩʪʴ 46). 

ʇʨʦʚʝʜʝʥʽ ʦʩʦʙʠʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʶʚʝʪʥʦʾ ʚʦʜʠ ʤʽʩʪʘ  ʂʠʻʚʘ ʫ ʧʘʚʦʜʦʢ 2013 ʨ. 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʾ ʷʢʦʩʪʽ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʫ ʜʝʷʢʠʭ ʙʶʚʝʪʘʭ ʟʘ 

ʚʤʽʩʪʦʤ ʢʘʣʘʤʫʪʥʦʩʪʽ ʜʦ 1,65 ɻɼʂ (ʆʙʦʣʦʥʩʴʢʠʡ, ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ ʨʘʡʦʥʠ) ʪʘ 

ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʜʦ 1,75 ɻɼʂ (ɻʦʣʦʩʽʾʚʩʴʢʠʡ ʨʘʡʦʥ). ɼʦʩʣʽʜʞʝʥʥʷ ʫ 2017 ʨ. ʚʦʜʠ ʟ 

ʙʶʚʝʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ (ʟʘ ʘʜʨʝʩʘʤʠ: ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ, 11-ɻ ʪʘ  ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ, 5/7) 

ʚʠʷʚʠʣʠ ʚʤʽʩʪ ʩʝʣʝʥʫ, ʫ ʚʦʜʽ ʙʶʚʝʪʫ ʟʘ ʧʝʨʰʦʶ ʘʜʨʝʩʦʶ ï 1,1 ɻɼʂ, ʘ ʟʘ ʜʨʫʛʦʶ ï 

2,3 ɻɼʂ (ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ï 0,01 ʤʛ/ʣ).  
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ʊʘʙʣʠʮʷ 5.18  

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʙʶʚʝʪʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

 ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ, ʫ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʂʠʻʚʘ 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʘʡʦʥʘʭ 
ɻ
ʽ
ʛ
ʽ
ʻ
ʥ
ʽ
ʯ
ʥ
ʠ
ʡ
 

ʥ
ʦ
ʨ
ʤ
ʘ
ʪ
ʠ
ʚ

 

ɼ
ʘ
ʨ
ʥ
ʠ
ʮ
ʴ
ʢ
ʠ
ʡ

 

ɼ
ʝ
ʩ
ʥ
ʷ
ʥ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ɼ
ʥ
ʽ
ʧ
ʨ
ʦ
ʚ
ʩ
ʴ
ʢ
ʠ
ʡ
 

 

ɻ
ʦ
ʣ
ʦ
ʩ
ʽ
ʾ
ʚ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ʆ
ʙ
ʦ
ʣ
ʦ
ʥ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ʇ
ʝ
ʯ
ʝ
ʨ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ʇ
ʦ
ʜ
ʽ
ʣ
ʴ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ʉ
ʦ
ʣ
ʦ
ʤ
ô

ʷ
ʥ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ʉ
ʚ
ʷ
ʪ
ʦ
ʰ
ʠ
ʥ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ʐ
ʝ
ʚ
ʯ
ʝ
ʥ
ʢ
ʽ
ʚ
ʩ
ʴ
ʢ
ʠ
ʡ

 

ɿʘʧʘʭ, ʙʘʣʠ 2 ï ï 3 ï ï ï 3 ï ï 3 

ʉʤʘʢ, ʙʘʣʠ 2 ï ï 3 ï ï ï 3 ï ï 3 

ʂʘʣʘʤʫʪʥʽʩʪʴ, 

ʅʆʂ 

1,0 ï ï 10,1 1,45 1,42 5,2 1,5 1,8 1,3 ï 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, 

ʛʨʘʜʫʩʠ 

20 ï ï 30,5 ï 48,2 72,3 30,1 ï ï ï 

ɿʘʛʘʣʴʥʘ 

ʣʫʞʥʽʩʪʴ, 

ʤʤʦʣʴ/ʣ 

6,5 9,0 9,2 8,5 7,3 ï 7,5 12,0 ï ï 8,0 

ɿʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ, 

ʤʤʦʣʴ/ʣ 

7,0 7,3 7,3 7,6 9,0 ï ï ï ï 7,2 ï 

ɿʘʛʘʣʴʥʝ 

ʟʘʣʽʟʦ, ʤʛ/ʣ 

0,2 0,28 0,3 ï ï 0,24 ï 0,3 0,26 ï ï 

ʍʣʦʨʠʜʠ, ʤʛ/ʣ 250 ï 461 ï ï ï ï ï ï ï ï 

ɸʤʦʥʽʡ, ʤʛ/ʣ 1,2 ï ï ï ï ï ï 1,3 ï ï ï 

 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʙʶʚʝʪʽʚ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʷʢ ʧʨʠʨʦʜʥʽ, ʪʘʢ 

ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʾʭ ʢʨʘʥʽʚ ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ, ʟʘʩʪʽʡ ʧʠʪʥʦʾ 

ʚʦʜʠ ʫ ʩʠʩʪʝʤʽ ʙʶʚʝʪʫ ʪʦʱʦ. ʋ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʙʶʚʝʪʽʚ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʯʠʥʥʠʢʠ ʾʾ 
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ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʟʦʢʨʝʤʘ, ʜʝʟʽʥʬʝʢʮʽʶ ʩʧʦʨʫʜ ʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ/ʘʙʦ ʧʽʜʛʦʪʦʚʢʫ ʧʠʪʥʦʾ ʚʦʜʠ ʪʦʱʦ.   

ɿʘ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [428] ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʜʝʬʽʮʠʪ ʚʦʜʠ 

ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʫ 2016 ʨ. ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ 10-ʪʠ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ 

ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ ʚ ʘʚʪʦʮʠʩʪʝʨʥʘʭ, ʧʨʠ ʮʴʦʤʫ 8 ʟ ʥʠʭ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ 

ʧʽʚʜʥʽ ʪʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ, 2 ï ʥʘ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ. ɿʘ ʢʽʣʴʢʽʩʪʶ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʟʘʟʥʘʯʝʥʠʤʠ ʚʦʜʘʤʠ, ʦʙʣʘʩʪʽ ʢʨʘʾʥʠ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ 

ʪʘʢʠʡ  ʨʷʜ: ɿʘʧʦʨʽʟʴʢʘ > ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ > ʄʠʢʦʣʘʾʚʩʴʢʘ > ʆʜʝʩʴʢʘ > ɼʦʥʝʮʴʢʘ > 

ʃʴʚʽʚʩʴʢʘ > ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ > ʍʝʨʩʦʥʩʴʢʘ > ʇʦʣʪʘʚʩʴʢʘ > ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ. ʇʨʠ 

ʮʴʦʤʫ ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʷ ʧʨʠʚʽʟʥʠʤʠ ʚʦʜʘʤʠ, ʦʙʣʘʩʪʽ 

ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʄʠʢʦʣʘʾʚʩʴʢʘ > ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ > ɿʘʧʦʨʽʟʴʢʘ > 

ʆʜʝʩʴʢʘ > ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ > ʍʝʨʩʦʥʩʴʢʘ > ɼʦʥʝʮʴʢʘ > ʃʴʚʽʚʩʴʢʘ > ʇʦʣʪʘʚʩʴʢʘ > 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ. ʉʝʨʝʜ 10 ʟʘʟʥʘʯʝʥʠʭ ʦʙʣʘʩʪʝʡ ʥʘʩʝʣʝʥʥʷ ʇʦʣʪʘʚʩʴʢʦʾ ʪʘ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʥʘʡʤʝʥʰ ʧʦʪʨʝʙʫʚʘʣʠ ʧʨʠʚʽʟʥʦʾ ʚʦʜʠ (ʨʠʩ. 5.26).  

 

 

ʈʠʩ. 5.26 ï ʇʠʪʦʤʘ ʚʘʛʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪ̔ʚ ʪʘ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ, ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ (ʜʘʥʽ 2016 ʨ.). 

ʇʦʨʽʚʥʷʥʦ ʟ 2015 ʨ. ʫ 2016 ʨ. ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʱʦ 
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ʧʦʪʨʝʙʫʚʘʣʘ ʧʨʠʚʽʟʥʠʭ ʚʦʜ, ʫ ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ʪʘ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ [470] 

(ʨʠʩ. 5.27).  

 

ʈʠʩ. 5.27 ï  ɼʠʥʘʤʽʢʘ ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠʚʽʟʥʠʤʠ 

ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʫʧʨʦʜʦʚʞ 3-ʭ ʨʦʢʽʚ. 

 

ʗʢʱʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʦʢʨʝʤʠʭ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ ʫʧʨʦʜʦʚʞ 11-ʪʠ 

ʨʦʢʽʚ, ʪʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʪʘʢʝ. ɿʘʟʥʘʯʝʥʽ ʚʦʜʠ ʜʣʷ ʧʠʪʥʠʭ ʮʽʣʝʡ ʫʧʨʦʜʦʚʞ 2005-

2016 ʨʨ. ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʘʢʩʠʤʫʤ ʫ 11-ʪʠ (2009 ʨ.), ʤʽʥʽʤʫʤ ï 8-ʤʠ (2014 ʨ.) 

ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ (ʨʠʩ. 5.28). 

ɿʘ ʜʘʥʠʤʠ 2014-2016 ʨʨ. ʧʦʩʪʽʡʥʦ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ 

ʚʦʜʘʤʠ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ 8-ʪʠ ʦʙʣʘʩʪʝʡ: ɿʘʧʦʨʽʟʴʢʦʾ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ, ʆʜʝʩʴʢʦʾ, ʃʴʚʽʚʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ʇʦʣʪʘʚʩʴʢʦʾ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ. ɼʝʷʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ, ʷʢ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʪʘ ɼʦʥʝʮʴʢʘ 

ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʧʨʠʚʽʟʥʠʤʠ ʚʦʜʘʤʠ ʥʝ ʚ ʫʩʽ ʟʘʟʥʘʯʝʥʽ ʨʦʢʠ, ʘ ʜʝʷʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʧʨʠʚʽʟʥʠʤʠ ʚʦʜʘʤʠ ʫ 2005, 2009 ʨʨ., ʘ ʧʨʦʪʷʛʦʤ 

2014-2016 ʨʨ. ʚʞʝ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ. ʇʦʨʽʚʥʷʥʦ ʟ 2015 ʨ. ʫ 2016 ʨ. ʩʫʪʪʻʚʦ  

 



237 
 

  

 

ʈʠʩ. 5.28 ï ɼʠʥʘʤʽʢʘ ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ ʫʧʨʦʜʦʚʞ 11-ʪʠ ʨʦʢʽʚ. 

 

ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʚʘʣʘ ʧʨʠʚʽʟʥʠʭ ʚʦʜ, ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʪʘ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ.  

ʋ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʻ ʧʨʦʙʣʝʤʠ ʟ ʢʽʣʴʢʽʩʪʶ ʪʘ ʷʢʽʩʪʶ ʧʨʠʚʽʟʥʠʭ ʚʦʜ. ʋ ʟʘʭʽʜʥʠʭ 

ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʧʽʜ ʯʘʩ ʧʦʚʝʥʝʡ ʽ ʧʘʚʦʜʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʪʦʧʣʝʥʥʷ ʤʽʩʮʝʚʠʭ 

ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ ʪʘ ʾʭ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʾ ʦʯʠʩʪʢʠ. ɺ 

ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʯʠʥʥʠʢʘʤʠ ʧʨʦʙʣʝʤʠ ʧʨʠʚʽʟʥʦʾ ʚʦʜʠ ʻ ʪʝʭʥʦʛʝʥʥʽ ʧʨʠʯʠʥʠ: 

ʫʪʚʦʨʝʥʥʷ ʜʝʧʨʝʩʽʡʥʠʭ ʣʽʡʦʢ ʫ ʟʦʥʽ ʢʨʫʧʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ (ʈʽʚʥʝʥʩʴʢʘ 
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ʪʘ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ); ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʨʘʡʦʥ) ʪʦʱʦ [405]. ʅʘ 

ʩʴʦʛʦʜʥʽ ʷʢʽʩʪʴ ʧʨʠʚʽʟʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʨʦʟʣʠʚʘʻʪʴʩʷ ʥʝ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ, 

ʜʝʨʞʘʚʥʠʤʠ ʥʘʛʣʷʜʦʚʠʤʠ ʦʨʛʘʥʘʤʠ ʥʝ ʢʦʥʪʨʦʣʶʻʪʴʩʷ, ʱʦ ʥʝ ʛʘʨʘʥʪʫʻ ʾʭ ʙʝʟʧʝʢʫ ʽ 

ʩʪʚʦʨʶʻ ʝʤʦʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʫ ʥʘʩʝʣʝʥʥʷ.    

ʆʪʞʝ, ʥʝʚʽʜʧʦʚʽʜʥʘ ʷʢʽʩʪʴ ʚʦʜʠ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʦʞʝ ʚʠʷʚʣʷʪʠʩʷ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ, ʥʝʟʘʜʦʚʽʣʴʥʫ ʝʢʦʣʦʛʽʯʥʫ 

ʩʠʪʫʘʮʽʶ, ʘ ʪʘʢʦʞ ʥʝʥʘʣʝʞʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʩʧʦʨʫʜ ʪʘ ʷʢʽʩʪʶ ʧʠʪʥʦʾ ʚʦʜʠ.  

 

5.3. ʇʠʪʥʘ ʚʦʜʘ ʬʘʩʦʚʘʥʘ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ  ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʢʦʣʝʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ 

ʬʘʩʫʶʪʴʩʷ ʫ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ ʦʜʥʦʨʘʟʦʚʦʛʦ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ ʨʦʟʣʠʚʘʶʪʴʩʷ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ 

ʪʘʨʫ ʩʧʦʞʠʚʘʯʘ.  

ʇʨʦʪʷʛʦʤ 10-ʪʠ ʨʦʢʽʚ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʜʫ ʧʠʪʥʠʭ ʚʦʜ ʩʪʘʣʦ 

ʧʦʰʠʨʝʥʽʰʠʤ. ʗʢʱʦ ʫ 2001-2007 ʨʨ. ʧʨʦʙʠ ʜʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʥʘʜʭʦʜʠʣʠ ʟ ʃʴʚʽʚʩʴʢʦʾ, ʂʠʾʚʩʴʢʦʾ, ʈʽʚʥʝʥʩʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ, 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ɸʈ ʂʨʠʤ ʪʘ ʤ. ʂʠʻʚʘ, ʪʦ ʧʨʦʪʷʛʦʤ 2013-2017 ʨʨ. ï ʟ 

19 ʦʙʣʘʩʪʝʡ ʪʘ 10 ʤʽʩʪ ʋʢʨʘʾʥʠ (ʨʠʩ. 5.29).  

ʋ ʨʦʣʽ ʚʦʜʠ-ʩʠʨʦʚʠʥʠ ʚʠʨʦʙʥʠʢʠ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ 

ʨʦʟʣʠʚʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʫ ʚʦʜʫ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ (ʜʫʞʝ ʨʽʜʢʦ ʙʝʟ ʥʴʦʛʦ) 

ʘʙʦ ʚʦʜʦʧʨʦʚʽʜʥʫ ʧʠʪʥʫ ʚʦʜʫ ʟ ʧʽʜʟʝʤʥʠʭ ʘʙʦ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  ɿʘ ʜʘʥʠʤʠ 2001-2007 ʨʨ. ʪʘ 2013-2017 ʨʨ. ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ 

176 ʪʘ 129 ʧʨʦʙ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʙʽʣʴʰʽʩʪʴ ʙʫʣʦ 

ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʨʠʩ. 5.30).  
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ʈʠʩ. 5.29 ï ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

 

 

ʈʠʩ. 5.30 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʠʪʥʠʭ ʚʦʜ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ̔ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ (ʟʘ ʜʘʥʠʤʠ 2013-2017 ʨʨ.). 
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ʋ 2001-2007 ʨʨ. ʚʠʛʦʪʦʚʣʷʣʠ ʬʘʩʦʚʘʥʽ ʧʠʪʥʽ ʚʦʜʠ ʪʘʢʠʭ ʪʠʧʽʚ: ʟ ʦʧʪʠʤʘʣʴʥʠʤ 

ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʯʠ ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʽ (7 %), ʰʪʫʯʥʦ ʟʙʘʛʘʯʝʥʽ 

ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ (13 % ï ʰʪʫʯʥʦ ʬʪʦʨʦʚʘʥʽ, ʰʪʫʯʥʦ ʡʦʜʦʚʘʥʽ, ʰʪʫʯʥʦ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ), ʜʠʪʷʯʽ (4 %), ʘ ʪʘʢʦʞ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʪʦʙʪʦ ʽʟ ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ ʤʝʥʰʝ ʷʢ 100 ʤʛ/ʣ (5 %). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʽʩʪʴ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʤʦʛʘʤ 

ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ, ʘʣʝ ʮʽ ʜʦʢʫʤʝʥʪʠ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʢʽʣʴʢʽʩʪʶ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚʦʜʠ (ʚʩʴʦʛʦ ʙʫʣʦ ʚʽʜ 4 ʜʦ 47 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ, 

ʚʽʜ 2 ʜʦ 4 ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ, ʚʽʜ 2 ʜʦ 4 ʨʘʜʽʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ) ʪʘ ʾʭ ʥʦʨʤʘʪʠʚʘʤʠ 

(ʨʽʟʥʠʣʠʩʷ ʜʦ 10 ʨʘʟʽʚ). ʏʠʥʥʠʢʦʤ ʮʴʦʛʦ ʙʫʣʦ ʪʝ, ʱʦ ʚ ʢʨʘʾʥʽ ʥʝ ʙʫʣʦ ʜ̒ʠʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ, ʷʢʠʡ ʨʝʛʣʘʤʝʥʪʫʻ ʷʢʽʩʪʴ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ. ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʘ ʾʭ 

ʥʦʨʤʘʪʠʚʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʫ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʟʜʝʙʽʣʴʰʦʛʦ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʜʦ 

ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ ï ɼʉʊʋ 878 [469], ʘ ʽʥʦʜʽ ï ʜʦ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ï 

ɻʆʉʊ 2874-82 [37] ʪʘ ʨʽʜʰʝ ɼʉʘʥʇʽʅ 136/940 [475].  

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʧʝʨʝʣʽʢ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʟʥʘʯʝʥʥʷ 

ʥʦʨʤʘʪʠʚʽʚ ʫ ʟʘʟʥʘʯʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʪʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ɼʉʊʋ 878 [469] ʚʤʽʱʫʶʪʴ 28 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʜʝʷʢʠʭ 

ʤʝʥʰ ʞʦʨʩʪʢʽ, ʥʽʞ ʫ ɻʆʉʊ 2874-82 [37], ʘ ɼʉʘʥʇʽʅ 136/940 [471] ʚʤʽʱʫʻ 

47 ʧʦʢʘʟʥʠʢʽʚ (ʤʘʡʞʝ ʫ 2 ʨʘʟʠ ʙʽʣʴʰʝ ʥʽʞ ʫ ɻʆʉʊ 2874-82 [37]), ʥʦʨʤʘʪʠʚʠ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʟ ʷʢʠʭ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʫ ɻʆʉʊ 2874-82 [37]. ʂʨʽʤ ʪʦʛʦ, ʟʛʽʜʥʦ ʟ 

ɼʉʊʋ 878 [469] ʥʦʨʤʘʪʠʚ ʜʣʷ ʩʨʽʙʣʘ (0,2 ʤʛ/ʣ) ʫ 4 ʨʘʟʠ, ʜʣʷ ʢʘʜʤʽʶ (0,01 ʤʛ/ʣ) ʫ 

10 ʨʘʟʽʚ, ʜʣʷ ʨʪʫʪʽ (0,005 ʤʛ/ʣ) ʫ 10 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ ʯʠʥʥʠʡ ʚ ʋʢʨʘʾʥʽ ʥʦʨʤʘʪʠʚ ʜʣʷ 

ʧʠʪʥʦʾ ʚʦʜʠ. ʆʪʞʝ, ʷʢʽʩʪʴ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʟʘ ʥʦʨʤʘʪʠʚʘʤʠ 

ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 878-93 [469] ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʚʠʤʦʛʘʤ ʱʦʜʦ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʆʪʞʝ, ʥʘ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʬʘʩʦʚʘʥʽ ʧʠʪʥʽ ʚʦʜʠ ʥʝ ʧʨʦʭʦʜʠʣʠ 

ʢʦʤʧʣʝʢʩʥʝ ʛʘʨʘʥʪʦʚʘʥʝ ʜʦʦʯʠʱʝʥʥʷ. ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ ʚʠʤʦʛ ʜʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʷʢʽʩʪʴ ʾʾ ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʥʘʚʽʪʴ ʚʠʤʦʛʘʤ 

ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʉʫʪʪʻʚʘ 

ʢʽʣʴʢʽʩʪʴ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʙʫʣʘ ʥʝʛʘʨʘʥʪʦʚʘʥʦʾ ʷʢʦʩʪʽ ʥʘʚʽʪʴ ʟʘ ʪʘʢʠʤʠ 
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ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ: ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʭʣʦʨʦʬʦʨʤ, ʢʘʜʤʽʡ, ʨʪʫʪʴ, 

ʤʦʣʽʙʜʝʥ ʪʦʱʦ. 

ʋ 2010 ʨ. ʥʘʙʫʣʠ ʯʠʥʥʦʩʪʽ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. ɼʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʽ ʧʨʦʪʷʛʦʤ 2013-2017 ʨʨ. ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʠʨʦʙʥʠʮʪʚʦ ʧʠʪʥʠʭ ʚʦʜ çʟ ʦʧʪʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥè ʟʘ ʫʩʽʤʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10. ʋ ʢʨʘʱʦʤʫ ʨʘʟʽ, ʧʠʪʥʘ 

ʚʦʜʘ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʢʣʘʜʫ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʩʫʭʠʤ 

ʟʘʣʠʰʢʦʤ (ʚʽʜ 200 ʜʦ 500 ʤʛ/ʣ), ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ (ʚʽʜ 1,5 ʜʦ 7,0 ʤʤʦʣʴ/ʣ), 

ʟʘʛʘʣʴʥʦʶ ʣʫʞʥʽʩʪʶ (ʚʽʜ 0,5 ʜʦ 6,5 ʤʤʦʣʴ/ʣ), ʥʘʪʨʽʻʤ (ʚʽʜ 2 ʜʦ 20 ʤʛ/ʣ), ʢʘʣʴʮʽʻʤ 

(ʚʽʜ 25 ʜʦ 75 ʤʛ/ʣ), ʤʘʛʥʽʻʤ (ʚʽʜ 10 ʜʦ 50 ʤʛ/ʣ), ʢʘʣʽʻʤ (ʚʽʜ 2 ʜʦ 20 ʤʛ/ʣ). ɿʘʟʚʠʯʘʡ 

ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʚʽʜʩʫʪʥʽʡ ʡʦʜ ʪʘ ʚʤʽʱʫʻʪʴʩʷ ʬʪʦʨ ʫ ʜʫʞʝ ʤʘʣʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ 

ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʽʡ. ʋ ʧʠʪʥʠʭ ʚʦʜʘʭ, ʟʙʘʛʘʯʝʥʠʭ ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʪʘʢʦʞ ʥʝ ʦʧʪʠʤʘʣʴʥʠʡ. ɼʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʮʽʣʝʡ, ʧʝʨʝʚʘʞʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʥʝʨʘʣʴʥʽ ʩʫʤʽʰʽ ʟ ʢʦʤʧʣʝʢʩʦʤ ʩʦʣʝʡ, ʱʦ 

ʚʤʽʱʫʶʪʴ: ʩʫʣʴʬʘʪ ʢʘʣʽʶ, ʭʣʦʨʠʜ ʢʘʣʴʮʽʶ, ʭʣʦʨʠʜ ʤʘʛʥʽʶ, ʭʣʦʨʠʜ ʥʘʪʨʽʶ ʪʦʱʦ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠ ʨʦʢʽʚ ʚʠʨʦʙʥʠʢʠ ʟʘʟʥʘʯʝʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʨʦʟʰʠʨʠʣʠ 

ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ ʟʘʚʜʷʢʠ ʾʭ ʟʙʘʛʘʯʝʥʥʶ ʥʦʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʤʘʶʪʴ 

ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʨʦʜʥʠʤ ʡʦʜʥʠʤ ʢʦʥʮʝʥʪʨʘʪʦʤ çʏʝʩʴʢʠʡ ʡʦʜè 

ʘʙʦ ʤʽʥʝʨʘʣʴʥʦʶ ʧʨʠʨʦʜʥʦʶ ʣʽʢʫʚʘʣʴʥʦʶ ʚʦʜʦʶ ʩʚʝʨʜʣʦʚʠʥʠ ˉ2-ʨʝ 

ʄʦʨʰʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʦʱʦ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʦʯʽʢʫʻʪʴʩʷ 

ʧʦʷʚʘ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ, ʟʙʘʛʘʯʝʥʠʭ ʢʠʩʥʝʤ ʘʙʦ ʚʦʜʥʝʤ.   

ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʛʘʟʫʚʘʥʥʷ ʚ ʨʦʣʽ ʢʦʥʩʝʨʚʘʥʪʫ ʟʘʟʥʘʯʝʥʽ ʚʦʜʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ: ʥʝʛʘʟʦʚʘʥʠʤʠ ʪʘ ʛʘʟʦʚʘʥʠʤʠ (ʰʪʫʯʥʦ ʥʘʩʠʯʝʥʠʤʠ ʜʽʦʢʩʠʜʦʤ 

ʚʫʛʣʝʮʶ). ɿʘ ʩʪʫʧʝʥʝʤ ʥʘʩʠʯʝʥʥʷ ʚʦʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʩʣʘʙʦʛʘʟʦʚʘʥʽ (ʚʤʽʩʪ ʉʆ2 ʫ 

ʤʝʞʘʭ ï 0,2-0,3 %), ʩʝʨʝʜʥʴʦʛʘʟʦʚʘʥʽ (ʫ ʤʝʞʘʭ ï 0,3-0,4 %), ʩʠʣʴʥʦʛʘʟʦʚʘʥʽ (> 0,4 %). 

ʊʘʢʦʞ ʜʣʷ ʢʦʥʩʝʨʚʘʮʽʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʜ (ʚʤʽʩʪ ï 10-50 ʤʢʛ/ʣ) ʪʘ 

ʩʨʽʙʣʦ (ʚʤʽʩʪ ï 0,01-0,025 ʤʛ/ʣ).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʷʢʽʩʪʴ 129 ʧʠʪʥʠʭ ʚʦʜ 

ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʽʟ ʚʦʜ ʩʚʝʨʜʣʦʚʠʥ, ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ ʪʘ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 2013-
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2017 ʨʨ. [472].  ɺʠʷʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ 129 ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜ ʷʢʽʩʪʴ 74 ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʪʨʠʚʘʣʦʛʦ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ 

(ʨʠʩ. 5.31).  

.  

ʈʠʩ. 5.31 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʷʢʽʩʪʴ  

ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʝʨʝʜ 129 ʜʦʩʣʽʜʞʝʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʣʠʰʝ 

48 ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʣʷʭʦʤ ʜʦʜʘʪʢʦʚʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʩʝʨʝʜ 

ʷʢʠʭ ʷʢʽʩʪʴ 33 ʧʨʦʙ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ (ʨʠʩ. 5.32). 

ɿ-ʧʦʤʽʞ 33 ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ ʷʢʽʩʪʴ 51 % ʧʨʦʙ (ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ) ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʯʝʨʝʟ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ  ʚʤʽʩʪ 

ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ). ɯ ʮʝ ʥʝ ʚʠʧʘʜʢʦʚʦ, 

ʪʦʤʫ ʱʦ ʚʠʨʦʙʥʠʢʠ ʧʦʤʠʣʢʦʚʦ ʚʚʘʞʘʶʪʴ ʤʝʪʦʜ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʫʥʽʚʝʨʩʘʣʴʥʠʤ. 

ʆʜʥʘʢ, ʭʣʦʨʦʬʦʨʤ ʪʘ ʽʥʰʽ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʠ ʯʘʩʪʢʦʚʦ ʪʨʘʥʟʠʪʦʤ ʥʘʜʭʦʜʷʪʴ ʜʦ 

ʜʦʦʯʠʱʝʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ.  

ʅʘʤʠ ʦʮʽʥʶʚʘʣʘʩʷ ʟʜʘʪʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʢʦʣʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʧʦʣʽʧʰʫʚʘʪʠ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ɺ 

ʋʢʨʘʾʥʽ ʜʣʷ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʙʘʛʘʪʦʤʦʜʫʣʴʥʽ ʩʠʩʪʝʤʠ, ʜʝ ʦʩʥʦʚʥʠʤʠ ʩʪʫʧʝʥʷʤʠ ʦʙʨʦʙʢʠ ʚʚʘʞʘʶʪʴ ʫʩʪʘʥʦʚʢʠ 

ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʪʘ ʋʌ-ʟʥʝʟʘʨʘʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʥʦʚʦʢ ʟʚʦʨʦʪʥʦʛʦ 
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ʈʠʩ. 5.32 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ  ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʪʘ ʚʽʜʧʦʚʽʜʘʻ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

 

ʦʩʤʦʩʫ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʨʝʘʛʝʥʪʠ (ʘʥʪʠʩʢʘʣʘʥʪʠ), ʱʦ ʧʨʦʜʦʚʞʫʶʪʴ 

ʩʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʤʙʨʘʥ. ʅʘʡʪʠʧʦʚʽʰ ̔ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʜʦʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ 

ʚʦʜʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ  4-6 ʝʪʘʧʽʚ (ʪʘʙʣ. 5.19).   

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʬʦʥʽ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʚʤʽʩʪʦʤ ʩʦʣʝʡ, ʟʘʣʽʟʘ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (90 % ʪʘ 

ʙʽʣʴʰʝ) ʮʽ ʚʦʜʦʦʯʠʩʥʽ ʩʠʩʪʝʤʠ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʪʠʚʥʫ ʷʢʽʩʪʴ ʚʦʜʠ 

(ʪʘʙʣ. 5.20).  

ʋ ʜʦʦʯʠʱʝʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ ʚʝʣʠʯʠʥʠ ʦʢʨʝʤʠʭ ʚʠʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʤʦʞʫʪʴ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʙʽʣʴʰʝ ʥʽʞ ʫ 40 ʨʘʟʽʚ. ɿʘʟʥʘʯʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʦʜʽ ʯʝʨʝʟ ʥʝʝʬʝʢʪʠʚʥʝ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʚʠʭʽʜʥʦʾ 

ʚʦʜʠ. ʊʘʢ, ʚ ʤ. ʇʘʚʣʦʛʨʘʜ ʚʦʜʦʦʯʠʩʥʘ ʫʩʪʘʥʦʚʢʘ ʥʝʩʫʪʪʻʚʦ ʦʯʠʱʫʚʘʣʘ ʚʦʜʫ ʚʽʜ 

ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʩʫʤʠ ʊɻʄ, ʚʤʽʩʪ ʾʭ ʚ ʜʦʦʯʠʱʝʥʽʡ ʚʦʜʽ ʫ 26 ʪʘ 17 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ 

ɻɼʂ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʫ ʜʦʦʯʠʱʝʥʽʡ ʚʦʜʽ ʟʥʠʞʫʚʘʚʩʷ ʜʦ 

ʚʝʣʠʯʠʥʠ, ʤʝʥʰʦʾ ʟʘ ʤʽʥʽʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʠʡ ʨʽʚʝʥʴ (100 ʤʛ/ʣ). 
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ʊʘʙʣʠʮʷ 5.19  

ɽʪʘʧʠ ʪʘ ʤʝʪʦʜʠ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

ɽʪʘʧ ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚʦʜʦʧʨʦʚʦʜʫ ʫ ʤʽʩʪʘʭ 

ʇʘʚʣʦʛʨʘʜ ɹʨʦʚʘʨʠ ʂʠʾʚ (1) ʂʠʾʚ (2) 

ʄʝʪʦʜʠ ʦʯʠʱʝʥʥʷ (ʦʙʣʘʜʥʘʥʥʷ) 

ɯ ʦʩʚʽʪʣʝʥʥʷ 

(ʢʚʘʨʮʦʚʠʡ 

ʧʽʩʦʢ, ʮʝʦʣʽʪ) 

ʦʩʚʽʪʣʝʥʥʷ ʩʦʨʙʮʽʷ 

(ʚʫʛʽʣʴʥʠʡ 

ʬʽʣʴʪʨ) 

ʦʩʚʽʪʣʝʥʥʷ 

(ʧʦʣʽʧʨʦʧʽʣʝʥʦ-

ʚʠʡ ʬʽʣʴʪʨ) 

ʇ ʤʘʛʥʽʪʥʘ 

ʦʙʨʦʙʢʘ 

ʩʦʨʙʮʽʷ 

(ʚʫʛʽʣʴʥʠʡ 

ʬʽʣʴʪʨ) 

ʧʦʤôʷʢʰʝʥʥʷ 

(ʽʦʥʦʦʙʤʽʥʥʘ 

ʩʤʦʣʘ) 

ʩʦʨʙʮʽʷ 

(ʚʫʛʽʣʴʥʠʡ 

ʬʽʣʴʪʨ) 

ʐ ʟʥʝʩʦʣʝʥʥʷ 

(ʫʩʪʘʥʦʚʢʘ 

ʟʚʦʨʦʪʥʦʛʦ 

ʦʩʤʦʩʫ) 

ʟʥʝʩʦʣʝʥʥʷ 

(ʫʩʪʘʥʦʚʢʘ 

ʟʚʦʨʦʪʥʦʛʦ 

ʦʩʤʦʩʫ) 

ʟʥʝʩʦʣʝʥʥʷ 

(ʫʩʪʘʥʦʚʢʘ 

ʟʚʦʨʦʪʥʦʛʦ 

ʦʩʤʦʩʫ) 

ʦʩʚʽʪʣʝʥʥʷ 

(ʧʦʣʽʧʨʦʧʽʣʝʥʦ-

ʚʠʡ ʬʽʣʴʪʨ) 

ɯV ʋʌ-

ʦʧʨʦʤʽʥʶʚʘʥʥʷ 

ʋʌ-

ʦʧʨʦʤʽʥʶʚʘʥʥʷ 

ʦʟʦʥʫʚʘʥʥʷ ʟʥʝʩʦʣʝʥʥʷ 

(ʫʩʪʘʥʦʚʢʘ 

ʟʚʦʨʦʪʥʦʛʦ 

ʦʩʤʦʩʫ) 

V ʥʘʩʠʯʝʥʥʷ 

ʽʦʥʥʠʤ ʩʨʽʙʣʦʤ 

(ʽʦʥʽʟʘʪʦʨ) 

ï  ʬʽʣʴʪʨ ʟ 

ʤʘʪʝʨʽʘʣʦʤ 

çʂʨʝʤʝʥʝʚʘ ʩʠʣʘè 

Vɯ ï ï  ʋʌ- 

ʦʧʨʦʤʽʥʶʚʘʥʥʷ 

 

ʅʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 5.20 ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʦʙʨʦʙʢʘ ʧʠʪʥʦʾ ʚʦʜʠ ʤʝʪʦʜʦʤ 

ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʥʝ ʛʘʨʘʥʪʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʽʡ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʍʆʉ. ʇʨʠ ʟʥʘʯʥʦʤʫ 

ʟʥʝʩʦʣʝʥʥʽ ʫ ʜʦʦʯʠʱʝʥʽʡ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ ʯʘʩʪʦ ʚʠʟʥʘʯʘʣʠ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʭʣʦʨʦʬʦʨʤʫ.  
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ʊʘʙʣʠʮʷ 5.20  

ʈʝʟʫʣʴʪʘʪʠ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

 ʜʦ ʪʘ ʧʽʩʣʷ ʜʦʦʯʠʱʝʥʥʷ 

ʇʦʢʘʟʥʠʢ ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ɻʽʛʽʻʥʽʯʥʽ 

ʥʦʨʤʘʪʠʚʠ 

ʌʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

 ʧʦʢʘʟʥʠʢʘ ʫ ʚʦʜʽ 

ʚʦʜʦʧʨʦʚʽʜʥʘ ʜʦʦʯʠʱʝʥʘ 

ʤ. ʇʘʚʣʦʛʨʘʜ 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʤʛ/ʣ 100-1000 300 71 

ʍʣʦʨʦʬʦʨʤ ʤʢʛ/ʣ Ò6,0 238,0 154,0 

ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʤʢʛ/ʣ Ò1,0 2,0 0,7 

ʉʫʤʘ ʊɻʄ ʤʢʛ/ʣ Ò10,0 280,5 169,7 

ʤ. ɹʨʦʚʘʨʠ 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʤʛ/ʣ 100-1000 268 107 

ʍʣʦʨʦʬʦʨʤ ʤʢʛ/ʣ Ò6,0 58,0 1,8 

ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʤʢʛ/ʣ Ò1,0 0,6 ʥ/ʚ 

ʉʫʤʘ ʊɻʄ ʤʢʛ/ʣ Ò10,0 71,6 1,9 

ʤ. ʂʠʾʚ (1) 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʤʛ/ʣ 100-1000 271 128 

ʍʣʦʨʦʬʦʨʤ ʤʢʛ/ʣ Ò 6,0 32,0 17,3 

ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʤʢʛ/ʣ Ò 1,0 1,0 ʥ/ʚ 

ʉʫʤʘ ʊɻʄ ʤʢʛ/ʣ Ò 10,0 43,5 20,1 

ʤ. ʂʠʾʚ (2) 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʤʛ/ʣ 100-1000 266 8 

ʍʣʦʨʦʬʦʨʤ ʤʢʛ/ʣ Ò 6,0 14,0 3,1 

ɼʠʙʨʦʤʭʣʦʨʤʝʪʘʥ ʤʢʛ/ʣ Ò 1,0 0,5 ʥ/ʚ 

ʉʫʤʘ ʊɻʄ ʤʢʛ/ʣ Ò 10,0 19,8 11,1 

ɺʠʷʚʣʝʥʦ, ʱʦ ʟ-ʧʦʤʽʞ 33 ʧʠʪʥʠʭ ʚʦʜ ʧʽʩʣʷ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʷʢʽʩʪʴ 

ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, 33 % (ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ) 

ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʽʟ ʩʫʭʠʤ  ʟʘʣʠʰʢʦʤ ʤʝʥʰʝ 100 ʤʛ/ʣ, ʭʦʯʘ ʮʝ ʟʘʙʦʨʦʥʝʥʦ ʫ 
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ɼʉʘʥʇʽʅ 2.2.4-171-10. ɺʠʨʦʙʥʠʢʠ ʩʚʽʜʦʤʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʥʝʩʦʣʝʥʫ ʧʠʪʥʫ ʚʦʜʫ  

ʯʝʨʝʟ ʧʦʧʠʪ ʥʘ ʨʠʥʢʫ, ʥʝʦʙʽʟʥʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ 

ʟʜʦʨʦʚôʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʣʘʜʫ [321, 426, 473] ʪʘ/ʘʙʦ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʚʽʜʩʫʪʥʽʩʪʶ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʩʣʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʻ ʊɻʄ, ʩʫʭʠʡ ʟʘʣʠʰʦʢ (ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ < 100 ʤʛ/ʣ), ʇʆ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, 

ʘʤʦʥʽʡ, ʥʽʪʨʘʪʠ, ʬʝʥʦʣʠ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (ʚʤʽʩʪ < 6,5 ʦʜʠʥʠʮʴ ʨʅ) (ʨʠʩ. 5.33).  

 

ʈʠʩ. 5.33 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʬʘʩʦʚʘʥʦʾ 

ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ: ʨʅ ï ʚʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ. 

ʏʠʥʥʠʢʘʤʠ ʥʘʷʚʥʦʩʪʽ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʫ ʟʘʟʥʘʯʝʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʊɻʄ ʪʘ ʥʠʟʴʢʦʛʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʻ ʥʝʟʘʜʦʚʽʣʴʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. 

ʈʝʯʦʚʠʥʠ ʛʨʫʧʠ ʘʟʦʪʫ, ʇʆ ʪʘ ʟʘʙʘʨʚʣʝʥʽʩʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ ʩʠʩʪʝʤʠ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

(ʥʝʚʽʜʧʦʚʽʜʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ), ʬʝʥʦʣʠ ï ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʫ ʤʽʛʨʘʮʽʶ ʽʟ 

ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʠʩʪʝʤʠ, ʘʣʝ ʚʩʽ ʮʽ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʫʪʴ ʪʘʢʦʞ ʥʘʜʭʦʜʠʪʠ 

ʪʨʘʥʟʠʪʦʤ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʚʠʭʽʜʥʦʶ  ʚʦʜʦʶ ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʙʘʨôʻʨʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ.  

ʆʪʞʝ, ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ 1,7 ʨʘʟʘ ʙʽʣʴʰʝ ʧʠʪʥʦʾ ʚʦʜʠ, ʥʽʞ ʟ 

ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ. ʗʢʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʪʨʠ ʟ ʥʠʭ, ʱʦ ʤʘʣʠ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ 

ʚʤʽʩʪ ʡʦʜʫ, ʥʘʪʨʽʶ ʪʘ ʩʨʽʙʣʘ ʯʝʨʝʟ ʰʪʫʯʥʝ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ, ʪʦ 
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ʩʝʨʝʜ ʽʥʰʠʭ 78 ʚʦʜ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ï 

38 (ʨʠʩ. 5.34).  

 

ʈʠʩ. 5.34 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʠʪʥʠʭ ʚʦʜ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʽʜʟʝʤʥʠʭ 

ʜʞʝʨʝʣ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʪʘ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʂ̔ ʣʴʢʽʩʪʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʫ 1,4 ʨʘʟʘ 

ʤʝʥʰʘ, ʥʽʞ ʫ ʨʘʟʽ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ. ʆʜʥʘʢ, ʫ 

ʧʝʨʰʠʭ ʚʦʜʘʭ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ: ʢʨʝʤʥʽʡ, 

ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʥʽʪʨʘʪʠ, ʣʫʞʥʽʩʪʴ, ʤʘʨʛʘʥʝʮʴ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, 

ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʘʣʽʟʦ, ʬʪʦʨ, ʇʆ, ʥʽʪʨʠʪʠ (ʨʠʩ. 5.35).  

 

ʈʠʩ. 5.35 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʬʘʩʦʚʘʥʦʾ 

ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ: ʨʅ ï ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ. 

ʋ ʧʽʜʟʝʤʥʠʭ ʦʯʠʱʝʥʠʭ ʚʦʜʘʭ ʧʽʩʣʷ ʟʥʝʩʦʣʝʥʥʷ ʤʝʪʦʜʦʤ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ 

ʪʘʢʦʞ ʚʠʷʚʣʷʻʪʴʩʷ ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʤʝʥʰʠʡ ʟʘ 100 ʤʛ/ʣ ʪʘ ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʤʝʥʰʠʡ 

ʟʘ ʟʘ 6,5 ʦʜʠʥʠʮʴ ʨʅ. ʉʝʨʝʜ 38 ʚʦʜ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, 24 % ʤʘʣʠ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ. ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʢʨʝʤʥʽʶ, ʤʘʨʛʘʥʮʶ, ʟʘʣʽʟʘ, ʟʘʛʘʣʴʥʦʾ 
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ʣʫʞʥʦʩʪʽ, ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ, ʬʪʦʨʫ, ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʨʝʯʦʚʠʥ ʛʨʫʧʠ ʘʟʦʪʫ, 

ʟʘʟʚʠʯʘʡ ʪʨʘʥʟʠʪʦʤ ʥʘʜʭʦʜʠʪʴ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ ʽʟ ʚʠʭʽʜʥʦʶ ʧʽʜʟʝʤʥʦʶ, 

ʚʦʜʦʦʯʠʱʝʥʥʷ ʚʽʜ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ. 

ʅʘʤʠ ʫʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʽ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʘʭ, 

ʱʦ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 8 ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ʚ ʋʢʨʘʾʥʽ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ, ʟ-ʧʦʤʽʞ ʷʢʠʭ 3 ï ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ (ʪʘʙʣ. 5.21). 

ʊʘʙʣʠʮʷ 5.21 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʽʩʣʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ɻʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ɺʤʽʩʪ 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ʍʣʦʨʦʬʦʨʤ*, ʤʢʛ/ʣ Ò 6 ï 110 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ 

ʧʽʩʣʷ ʟʥʝʩʦʣʝʥʥʷ, ʤʛ/ʣ 

Ò 1000 

100 - 1000 

ï  

3 

ʇʆ, ʤʛ/ʣ Ò 5,0 (2,0)** Ò 5,0 44,5 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ. Ò 20 (10) ***  15 

ɸʤʦʥʽʡ, ʤʛ/ʣ   Ò 1,2 (0,1)** Ò 0,5 2,3 

ʅʽʪʨʘʪʠ*, ʤʛ/ʣ Ò 50 (10)** Ò 50 15 

ʌʝʥʦʣʠ, ʤʛ/ʣ < 0,0005 ï 0,0030 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʦʜʠʥʠʮʽ ʨʅ 6,5 - 8,5 6,5 (4,5) - 9,5 6,2 

ʇʨʠʤʽʪʢʠ:  

*  ʨʝʯʦʚʠʥʠ, ʱʦ ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ; 

 **  ʥʦʨʤʘʪʠʚ, ʟʘʟʥʘʯʝʥʠʡ ʫ ʜʫʞʢʘʭ, ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʥʝʛʘʟʦʚʘʥʽ ʬʘʩʦʚʘʥʽ 

ʧʠʪʥʽ ʚʦʜʠ;  

*** ʧʨʠʡʥʷʪʥʠʡ, ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ. 
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ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʤʘʶʪʴ 

ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ [457]: ʭʣʦʨʦʬʦʨʤ ʪʘ ʥʽʪʨʘʪʠ (ʜʠʚ. 

ʪʘʙʣ. 5.21). ɺʠʷʚʣʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʫ ʜʣʷ 

ʛʘʟʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʽ ʚʠʤʦʛʘʤ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36], ʘʣʝ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʷʢʽʩʪʴ ʬʘʩʦʚʘʥʠʭ ʥʝʛʘʟʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ʨʘʟʽ 

ʪʨʠʚʘʣʦʛʦ ʾʭ ʟʙʝʨʽʛʘʥʥʷ [57]. ʈʽʚʝʥʴ ʚʤʽʩʪʫ ʭʣʦʨʦʬʦʨʤʫ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʪʠʚ ʜʣʷ 

ʩʫʤʠ ʊɻʄ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36]. ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ (6) ʥʘʣʝʞʠʪʴ ʜʦ 

çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36], ʦʜʥʘʢ ʪʽʣʴʢʠ ʨʽʚʥʽ 

ʇʆ ʪʘ ʘʤʦʥʽʶ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ 

ʪʘ ʫʢʨʘʾʥʩʴʢʦʤʫ, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʠʡ ʚʤʽʩʪ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʩʣʽʜ 

ʦʮʽʥʶʚʘʪʠ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʷʢʽʩʪʴ 

ʬʘʩʦʚʘʥʠʭ ʥʝʛʘʟʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ʨʘʟʽ ʪʨʠʚʘʣʦʛʦ ʾʭ ʟʙʝʨʽʛʘʥʥʷ [57]. ʉʣʽʜ 

ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʚ ɭʚʨʦʧʽ ʻ 

ʯʣʝʥʘʤʠ ʨʽʟʥʠʭ ɸʩʦʮʽʘʮʽʡ ʚʠʨʦʙʥʠʢʽʚ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʩʪʘʥʜʘʨʪʠ ʷʢʠʭ 

ʚʨʘʭʦʚʫʶʪʴ ʦʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ, ʪʦʤʫ ʻ ʞʦʨʩʪʢʽʰʠʤʠ ʟʘ ʩʪʘʥʜʘʨʪʠ ɼʠʨʝʢʪʠʚʠ 

98/83/ɭʉ [36]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʘʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 16 ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ʚ 

ʋʢʨʘʾʥʽ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʟ-ʧʦʤʽʞ ʷʢʠʭ 6 ï ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ (ʪʘʙʣ. 5.22). 

ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟ ʪʘʙʣ. 5.22, ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ [457]: 

ʢʨʝʤʥʽʡ, ʥʽʪʨʘʪʠ, ʥʽʪʨʠʪʠ, ʬʪʦʨʠʜʠ, ʥʘʪʨʽʡ. ɺʠʷʚʣʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʥʽʪʨʠʪʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʫ ʜʣʷ ʛʘʟʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʽ ʚʠʤʦʛʘʤ ɼʠʨʝʢʪʠʚʠ ɼʠʨʝʢʪʠʚʦʶ 

98/83/ɭʉ [36] ʪʘ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʷʢʽʩʪʴ ʬʘʩʦʚʘʥʠʭ 

ʥʝʛʘʟʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ʨʘʟʽ ʪʨʠʚʘʣʦʛʦ ʾʭ ʟʙʝʨʽʛʘʥʥʷ [57]. ʈʽʚʥʽ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ, 

ʬʪʦʨʠʜʽʚ ʪʘ ʥʘʪʨʽʶ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36]. 

ʉʝʨʝʜ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ, ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ (9) ʥʘʣʝʞʠʪʴ ʜʦ  çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 

98/83/ɭʉ [36], ʦʜʥʘʢ ʟ-ʧʦʤʽʞ ʥʠʭ ʪʽʣʴʢʠ ʨʽʚʥʽ ʢʘʣʘʤʫʪʥʦʩʪʽ ʪʘ ʭʣʦʨʠʜʽʚ ʟʥʘʯʥʦ ʥʝ  
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ʊʘʙʣʠʮʷ 5.22  

ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʜʦʦʯʠʱʝʥʽʡ ʚʦʜʦʧʨʦʚʽʜʥʽʡ, ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ  

ʇʦʢʘʟʥʠʢ, ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʅʦʨʤʘʪʠʚ ɺʤʽʩʪ 

ɼʉʘʥʇʽʅ 

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ʂʨʝʤʥʽʡ, ʤʛ/ʣ Ò 10,0 ï 37,8 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ 

ʧʽʩʣʷ ʟʥʝʩʦʣʝʥʥʷ, ʤʛ/ʣ 

Ò 1000 

100-1000 

ï 1394 

10 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ. Ò 20 (10)* **  25 

ʅʽʪʨʘʪʠ, ʤʛ/ʣ Ò 50 (10)* Ò 50 60 

ɿʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ, ʤʤʦʣʴ/ʣ Ò 6,5 ï 8,0 

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ Ò 0,05 Ò 0,05 0,22 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʦʜʠʥʠʮʽ ʨʅ 6,5-8,5 6,5 (4,5)-9,5 5,7-8,7 

ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʤʤʦʣʴ/ʣ Ò 7,0 ï 9,0 

ʂʘʣʘʤʫʪʥʽʩʪʴ, ʅʆʂ Ò 1,0 (0,5)* **  16,5 

ɿʘʣʽʟʦ, ʤʛ/ʣ Ò 0,2 Ò 0,2 0,6 

ʌʪʦʨʠʜʠ, ʤʛ/ʣ Ò 1,50 Ò 1,5 1,94 

ʇʆ, ʤʛ/ʣ Ò 5,0 (2,0)* Ò 5,0  2,2 

ʅʽʪʨʠʪʠ, ʤʛ/ʣ Ò 0,5 (0,1)* Ò 0,5  0,5 

ʅʘʪʨʽʡ, ʤʛ/ʣ Ò 200 Ò 200 410 

ʍʣʦʨʠʜʠ, ʤʛ/ʣ Ò 250 Ò 250 373 

ʁʦʜ, ʤʢʛ/ʣ Ò 50 ï 60 

ʇʨʠʤʽʪʢʠ: 

 * ʥʦʨʤʘʪʠʚ, ʟʘʟʥʘʯʝʥʠʡ ʫ ʜʫʞʢʘʭ, ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʥʝʛʘʟʦʚʘʥʽ ʬʘʩʦʚʘʥʽ ʧʠʪʥʽ 

ʚʦʜʠ; 

 ** ʧʨʠʡʥʷʪʥʠʡ, ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ. 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʟʥʘʯʝʥʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ ʪʘ ʫʢʨʘʾʥʩʴʢʦʤʫ, ʪʦʤʫ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʤʽʩʪ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ, 
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ʚʤʽʩʪ ʢʘʣʘʤʫʪʥʦʩʪʽ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʷʢʽʩʪʴ ʧʠʪʥʠʭ 

ʚʦʜ [57]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ 19 ʧʦʢʘʟʥʠʢʽʚ,  ʱʦ ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ 

ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ, ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʯʠʥʥʠʤ ʚ ʋʢʨʘʾʥʽ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʜʣʷ ʚʦʜ 

ʧʠʪʥʠʭ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ. ɺʤʽʩʪ ʬʝʥʦʣʽʚ (ʫ 2-ʭ ʧʨʦʙʘʭ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠ ʤʝʪʦʜʦʤ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ) ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʚʠʷʚʣʷʻʪʴʩʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʯʝʨʝʟ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʠʩʪʝʤʽ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʋ ʧʠʪʥʠʭ ʚʦʜʘʭ ʧʽʩʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʚʠʷʚʣʝʥʦ ʫ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ï ʭʣʦʨʦʬʦʨʤ (ʜʦ 18 ɻɼʂ) ʪʘ 

ʥʽʪʨʘʪʠ (ʜʦ 1,5 ɻɼʂ); ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ, ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ,  ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ï ʢʨʝʤʥʽʡ 

(ʜʦ 3,8 ɻɼʂ), ʥʽʪʨʘʪʠ (ʜʦ 6 ɻɼʂ), ʬʪʦʨ (ʜʦ 1,3 ɻɼʂ), ʥʽʪʨʠʪʠ (ʜʦ 5 ɻɼʂ), ʥʘʪʨʽʡ (ʜʦ 

2 ɻɼʂ). ʇʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʇʆ, ʟʘʙʘʨʚʣʝʥʦʩʪʽ, ʨʝʯʦʚʠʥ ʛʨʫʧʠ ʘʟʦʪʫ, 

ʢʘʣʘʤʫʪʥʦʩʪʽ ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ [57].  

ʆʪʞʝ,  ʜʫʞʝ ʯʘʩʪʦ ʚʩʪʘʥʦʚʣʝʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʫʥʢʪʽʚ 

ʨʦʟʣʠʚʫ ʪʘ ʬʘʩʦʚʘʥʦʾ ʥʝʩʧʨʦʤʦʞʥʝ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ 

ʚʠʤʦʛ. ɿʘʟʥʘʯʝʥʘ ʩʠʪʫʘʮʽʷ  ʩʢʣʘʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʽʜʙʦʨʫ 

ʦʙʣʘʜʥʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʚʦʜ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʪʦʱʦ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ʇʦʢʘʟʘʥʦ, ʱʦ ʦʩʥʦʚʥʦʶ ʛʽʛʽʻʥʽʯʥʦʶ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ. ʋ ʟʚôʷʟʢʫ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʣʷ ʾʾ ʦʪʨʠʤʘʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʥʘ ʬʦʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʜʞʝʨʝʣ ʧʠʪʦʤʘ ʚʘʛʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʦʪʷʛʦʤ 

2012-2016 ʨʨ. ʟʙʽʣʴʰʠʣʘʩʷ ʫ 1,4 ʪʘ 2,3 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʢʨʘʾʥʽ 

ʩʪʘʥʦʚʠʣʘ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ  18,4 %, ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ï 
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6,4 %. ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʘʟʥʘʯʝʥʠʭ ʟʤʽʥ ʤʦʞʝ ʙʫʪʠ ʥʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʭʣʦʨʫ, ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʤʝʨʝʞʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʧʦʩʠʣʝʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ 2015 ʨ. ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ.  

2. ʇʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʤʘʡʞʝ ʥʘ 80 % ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ, ʦʜʥʘʢ ʧʽʜʟʝʤʥʫ ʚʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʢʦʤʫʥʘʣʴʥʠʭ (87 %), ʚʽʜʦʤʯʠʭ (98,9 %) ʪʘ ʩʽʣʴʩʴʢʠʭ (98,6 %) ʚʦʜʦʧʨʦʚʦʜʽʚ. 

ɺʦʜʦʧʨʦʚʦʜʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʧʠʪʦʤʦʾ ʚʘʛʠ ʪʘʢʠʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ  ʨʷʜ: ʢʦʤʫʥʘʣʴʥʽ (8,9 %) > ʩʽʣʴʩʴʢʽ 

(7,3 %) > ʚʽʜʦʤʯʽ (2,7 %). ʅʘʡʯʘʩʪʽʰʝ ʧʦʨʫʰʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʚʠʷʚʣʷʶʪʴʩʷ ʫ 

ʨʦʙʦʪʽ ʚʽʜʦʤʯʠʭ (20 %) ʪʘ ʩʽʣʴʩʴʢʠʭ (8,3 %) ʚʦʜʦʧʨʦʚʦʜʽʚ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ, ʢʦʤʫʥʘʣʴʥʠʭ (9,2 %) ï ʧʽʜʟʝʤʥʦʾ. ʈʝʛʽʦʥʠ, ʜʝ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʶʪʴʩʷ ʢʦʤʫʥʘʣʴʥʽ, ʚʽʜʦʤʯʽ ʪʘ ʩʽʣʴʩʴʢʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʘʥʽʪʘʨʥʠʤ ʥʦʨʤʘʤ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ  ʨʷʜ: ʃʫʛʘʥʩʴʢʘ > ɾʠʪʦʤʠʨʩʴʢʘ 

> ʍʘʨʢʽʚʩʴʢʘ > ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ > ɿʘʢʘʨʧʘʪʩʴʢʘ > ʊʝʨʥʦʧʽʣʴʩʴʢʘ > ɼʦʥʝʮʴʢʘ; 

ʪʽʣʴʢʠ ʚʽʜʦʤʯʽ ʪʘ ʩʽʣʴʩʴʢʽ ï ʤ. ʉʝʚʘʩʪʦʧʦʣʴ > ɺʦʣʠʥʩʴʢʘ > ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʽ.  

3. ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʠʪʥʠʭ 

ʚʦʜʦʧʨʦʚʦʜʽʚ ʻ: ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (75,6 %), ʥʝʦʙʭʽʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ (18,8 %) ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ (16,1 %). ʄʘʡʞʝ 

ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʻ ʚʽʜʧʦʚʽʜʥʽ ʚʦʜʦʧʨʦʚʦʜʠ, ʪʘʢʽ, ʱʦ ʧʦʩʪʘʯʘʶʪʴ 

ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʟʘ 9-ʪʶ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ, ʩʝʨʝʜ ʷʢʠʭ 7 ʥʘʣʝʞʘʪʴ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè, 

ʾʭ ʚʤʽʩʪ ʟʜʝʙʽʣʴʰʦʛʦ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ (ʫ 2,0-4,4 ʨʘʟʽʚ) ʯʠʥʥʽ ʨʽʚʥʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʟʚʦʣʝʥʦʛʦ ʚʤʽʩʪʫ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10. 

4. ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʻ ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤ ʚʠʜʦʤ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʇʨʦʙʣʝʤʠ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʤʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʯʘʩʪʽʰʝ, ʥʽʞ ʢʦʞʥʘ ʯʝʪʚʝʨʪʘ ʪʘ ʪʨʝʪʷ 

ʧʨʦʙʠ (ʫ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʥʦ ʚʠʱʽ) ʽʟ ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ 

ʪʘ ̔ʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 
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ʜʘʥʠʤʠ 2007 ʨ. ɿʘʛʘʣʦʤ ʷʢʽʩʪʴ ʚʦʜʠ ʢʦʣʦʜʷʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʷʢʽʩʪʶ ʚʦʜʠ ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʛʽʨʰʘ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭ̔ ʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 

1,6 ʨʘʟʘ ʪʘ 1,4 ʨʘʟʘ ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʽʩʪʴ ʚʦʜʠ 

ʢʦʣʦʜʷʟʥʦʾ ʪʘ ʟ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʫ 3,2 ʨʘʟʘ ʢʦʞʥʘ ʛʽʨʰʘ ʟʘ ʷʢʽʩʪʴ ʚʦʜʠ ʽʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

5. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʠ ʽʟ ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʷʚʥʽʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʚʦʜ ʯʝʨʝʟ ʚʤʽʩʪ ʥʽʢʝʣʶ, ʬʝʥʦʣʽʚ, ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʘ ʪʘʢʦʞ ʪʘʢʠʭ, ʱʦ ʤʦʞʫʪʴ ʥʦʩʠʪʠ 

ʧʨʠʨʦʜʥʠʡ ʘʙʦ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʠʷʚʣʝʥʦ ʚʤʽʩʪ ʢʘʣʘʤʫʪʥʦʩʪʽ (ʜʦ 4,2 ɻɼʂ), 

ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ (ʜʦ 12,2 ɻɼʂ), ʤʘʨʛʘʥʮʶ (ʜʦ 1,6 ɻɼʂ), ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ (ʜʦ 

1,8 ɻɼʂ), ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ç̔ ʥʜʠʢʘʪʦʨʥʠʭè ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ̒ʚʨʦʧʝʡʩʴʢʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʘʣʝ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʛʽʛʽʻʥʽʯʥʽ 

ʥʦʨʤʘʪʠʚʠ. ʄʘʢʩʠʤʘʣʴʥʽ ʨʽʚʥʽ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʦʜʽ ʟ ʙʶʚʝʪʽʚ ʤʽʩʪʘ ʂʠʻʚʘ 

ʩʢʣʘʜʘʶʪʴ ʜʣʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ï ʜʦ 10,1 ɻɼʂ, ʩʝʣʝʥʫ ï ʜʦ 2,3 ɻɼʂ, ʟʘʛʘʣʴʥʦʾ ʣʫʞʥʦʩʪʽ 

ï ʜʦ 1,9 ɻɼʂ, ʭʣʦʨʠʜʽʚ ï ʜʦ 1,8 ɻɼʂ, ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ï ʜʦ 1,5 ɻɼʂ, ʟʘʛʘʣʴʥʦʾ 

ʞʦʨʩʪʢʦʩʪʽ ï ʜʦ 1,3 ɻɼʂ, ʘʤʦʥʽʶ ï ʜʦ 1,1 ɻɼʂ. ɹʽʣʴʰʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʽʜʥʦʩʷʪʴ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè.  

6. ɺʠʷʚʣʝʥʦ, ʱʦ ʯʝʨʝʟ ʜʝʬʽʮʠʪ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʦʜ ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʥʘʩʝʣʝʥʽ 

ʧʫʥʢʪʠ ʚʽʜ 8 ʜʦ 11 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ 

ʚ ʘʚʪʦʮʠʩʪʝʨʥʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʦʙʣʝʤʥʽ ʦʙʣʘʩʪʽ, ʜʝ ʫ 2016 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ 2015 ʨ. 

ʚʠʷʚʠʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ: ɼʦʥʝʮʴʢʘ (ʥʘ 

100 %), ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ (ʥʘ 42 %), ʄʠʢʦʣʘʾʚʩʴʢʘ (ʥʘ 18 %).  

7. ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʫ 2001-2007 ʨʨ. ʪʘ 2013-

2017 ʨʨ. ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʪʫʘʮʽʷ ʽʟ ʥʦʨʤʘʪʠʚʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʮʽʻʾ ʛʘʣʫʟʽ ʟʤʽʥʠʣʘʩʷ ʥʘ ʢʨʘʱʝ ʧʽʩʣʷ ʥʘʜʘʥʥʷ ʯʠʥʥʦʩʪʽ ɼʉʘʥʇʽʅ 

2.2.4-171-10 ʫ 2010 ʨ. ɿʘ ʯʘʩʪʦʪʦʶ ʚʽʜʭʠʣʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʠʪʥʠʭ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ:  ʭʣʦʨʦʬʦʨʤ ʪʘ ʽʥʰʽ ʊɻʄ   

(51 %) > ʩʫʭʠʡ ʟʘʣʠʰʦʢ (36 %) > ʇʆ (24 %) > ʟʘʙʘʨʚʣʝʥʽʩʪʴ  (12 %) > ʘʤʦʥʽʡ (9 %) 
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ʪʘ ʥʽʪʨʘʪʠ (9 %) > ʬʝʥʦʣʠ (6 %) > ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (3 %), ʢʨʝʤʥʽʡ (3 %), ʥʘʪʨʽʡ 

(3 %), ʭʣʦʨʠʜʠ (3 %), ʡʦʜ (3 %). ɿʦʢʨʝʤʘ, ʧʝʨʰʽ 8 ʧʦʢʘʟʥʠʢʽʚ ʚʠʷʚʣʷʶʪʴʩʷ, 

ʧʝʨʝʚʘʞʥʦ, ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ ʢʦʤʙʽʥʘʮʽʷ ʭʣʦʨʦʬʦʨʤʫ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ  > 

6 ʤʢʛ/ʣ) ʪʘ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ  < 100 ʤʛ/ʣ), ʘʙʦ ʦʜʠʥ ʽʟ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɹ̔ ʣʴʰʝ ʷʢ ʧʦʣʦʚʠʥʘ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ 

ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɿʘ ʯʘʩʪʦʪʦʶ ʚʽʜʭʠʣʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ 

ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʟ̔ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ 

ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʢʨʝʤʥʽʡ (47 %) > ʩʫʭʠʡ ʟʘʣʠʰʦʢ (24 %) > 

ʟʘʙʘʨʚʣʝʥʽʩʪʴ (16 %) > ʥʽʪʨʘʪʠ (11 %) > ʣʫʞʥʽʩʪʴ (11 %), ʤʘʨʛʘʥʝʮʴ (8 %), ʚʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ (8 %), ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ (8 %), ʢʘʣʘʤʫʪʥʽʩʪʴ  (8 %) > ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ 

(5 %) > ʬʪʦʨ (3 %), ʇʆ (3 %), ʥʽʪʨʠʪʠ (3 %). ʅʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʢʨʝʤʥʽʶ ʘʙʦ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʷ ʟ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʦʜʥʦʯʘʩʥʦ.  

8. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʬʘʩʦʚʘʥʦʾ ʪʘ ʟ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʧʽʜʙʦʨʫ ʚʦʜʦʦʯʠʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʦʢʨʝʤʘ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʷʢʽʩʪʶ ʧʠʪʥʦʾ ʚʦʜʠ ʪʦʱʦ. ʉʭʝʤʠ 

ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʚ ʦʩʦʙʠʩʪʫ ʪʘʨʫ ʩʧʦʞʠʚʘʯʘ ʪʘ 

ʬʘʩʦʚʘʥʦʾ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʪʠʧʫ, ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʨʦʙʥʠʢʠ ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ, 

ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʾʾ ʷʢ ʽʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ, ʪʘʢ ʽ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʠʧʦʚʫ ʩʭʝʤʫ, ʱʦ ʚʢʣʶʯʘʻ  ʪʘʢʽ ʤʝʪʦʜʠ: ʦʩʚʽʪʣʝʥʥʷ, ʧʦʤôʷʢʰʝʥʥʷ, 

ʟʚʦʨʦʪʥʠʡ ʦʩʤʦʩ, ʩʦʨʙʮʽʶ, ʋʌ-ʟʥʝʟʘʨʘʞʝʥʥʷ. ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʢʠ ʧʠʪʥʠʭ ʚʦʜ ʧʦʪʨʝʙʫʻ ʟʤʽʥ ʽʟ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʦʨʙʫʶʯʠʭ ʟʘʩʠʧʦʢ ʪʘ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɿʘʟʥʘʯʝʥʝ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʪʽʣʴʢʠ 

ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʦʾ ʚʦʜʠ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ, ʘ ʡ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʜʦ 

ʥʝʜʦʮʽʣʴʥʦʛʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʦʪʞʝ, ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  
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5. ɿʦʨʽʥʘ ʆ. ɺ. ʅʘʫʢʦʚʽ ʘʩʧʝʢʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠʚʽʟʥʠʤʠ 

ʧʠʪʥʠʤʠ ʚʦʜʘʤʠ // ɽʢʦʣʦʛʽʷ ʪʘ ʥʦʦʩʬʝʨʦʣʦʛʽʷ. 2018. ˉ 29 (1). ʉ. 42-46 [470]. 
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ʈʆɿɼɯʃ 6 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɭɺʈʆʇɽʁʉʔʂʆɰ ʊɸ ɺɯʊʏʀɿʅʗʅʆɰ 

ʅʆʈʄɸʊʀɺʅʆɰ ɹɸɿʀ ʑʆɼʆ ʗʂʆʉʊɯ ʇʀʊʅʀʍ ɺʆɼ  

 

ɺʦʜʥʝ ʻʚʨʦʧʝʡʩʴʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽʡ ɺʦʜʥʽʡ 

ʈʘʤʢʦʚʽʡ ɼʠʨʝʢʪʠʚʽ ɭʉ 2000/60/ɭC [218], ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʚʠʥʥʘ ʟʘʤʽʥʠʪʠ ʚʩʽ 

ʽʥʰʽ, ʪʘ ʚʝʣʠʢʦʤʫ ʧʝʨʝʣʽʢʫ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʜʠʨʝʢʪʠʚ, ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ [36]. ʂʣʶʯʦʚʘ ʤʝʪʘ ʮʽʻʾ ʜʠʨʝʢʪʠʚʠ ʧʦʣʷʛʘʻ ʫ ʟʘʭʠʩʪʽ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʚʽʜ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʦʾ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ 

(ʢʦʨʠʩʪʫʚʘʥʥʷ) ʣʶʜʠʥʦʶ, ʛʘʨʘʥʪʫʶʯʠ ʚʽʜʧʦʚʽʜʥʫ ʷʢʽʩʪʴ ʮʽʻʾ ʚʦʜʠ ʰʣʷʭʦʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʾʾ 

ʤʦʥʽʪʦʨʠʥʛʫ.  

ʇʽʩʣʷ ʥʘʙʨʘʥʥʷ ʯʠʥʥʦʩʪʽ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʋʢʨʘʾʥʘ ʟʦʙʦʚôʷʟʫʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʦ ʥʘʙʣʠʟʠʪʠ ʩʚʦʻ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ. ʋ 2010 ʨʦʮʽ ʚ 

ʋʢʨʘʾʥʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʥʘʜʘʥʦ ʯʠʥʥʦʩʪʽ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʱʦ ʙʫʣʠ 

ʛʘʨʤʦʥʽʟʦʚʘʥʽ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʪʘ ʚʤʽʱʫʶʪʴ ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ 

ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʜʦ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ (ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʬʘʩʦʚʘʥʠʭ, ʟ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ (ʘʚʪʦʮʠʩʪʝʨʥ, ʢʽʦʩʢʽʚ), ʙʶʚʝʪʽʚ, ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ). ʇʽʜ 

ʯʘʩ  ʨʦʟʨʦʙʢʠ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʠʢʦʨʠʩʪʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ɺʆʆɿ [61, 269], 

ʘ ʪʘʢʦʞ ʧʦʣʦʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ  98/83/ɭʉ [36], ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʘʢʦʛʦ [474]: 

1. ɼʠʨʝʢʪʠʚʘ ʥʝ ʥʘʢʣʘʜʘʻ ʥʘ ʜʝʨʞʘʚʫ ï ʯʣʝʥʘ ɭʉ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʚ ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ. ɿʦʢʨʝʤʘ, ʥʝ ʚʩʽ ʢʨʘʾʥʠ ɭʉ 

ʟʜʽʡʩʥʶʶʪʴ ʯʠʥʥʽ ʜʠʨʝʢʪʠʚʠ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ [475].  

2. ɿʘʭʦʜʠ ʧʦ ʚʠʢʦʥʘʥʥʶ ɼʠʨʝʢʪʠʚʠ ʥʽ ʟʘ ʷʢʠʭ ʦʙʩʪʘʚʠʥ  ʥʝ ʧʦʚʠʥʥʽ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʷʚʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ.  

3. ʋ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʜʝʨʞʘʚʘ ï ʯʣʝʥ ɭʉ ʤʦʞʝ 

ʟʙʽʣʴʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʝʣʽʢʦʤ ɼʠʨʝʢʪʠʚʠ, ʘ ʥʦʨʤʘʪʠʚʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʞʦʨʩʪʢʽʰʠʤʠ ʪʘʤ, ʜʝ ʮʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʫ ʙʘʛʘʪʴʦʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ 
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ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʪʘ ʤʘʪʝʨʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʣʷ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʞʦʨʩʪʢʽʰʽ ʥʦʨʤʘʪʠʚʠ, ʥʽʞ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]. 

ɸʥʘʣʦʛʽʯʥʦ ʫ ʜʝʷʢʠʭ ʰʪʘʪʘʭ ʉʐɸ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʝʨʽʘʣʴʥʦ 

ʩʦʙʽ ʮʝ ʜʦʟʚʦʣʠʪʠ, ʷʢʽʩʪʴ ʚʦʜʠ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʞʦʨʩʪʢʽʰʝ ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ [441, 442, 445].  

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ  ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ˇʨʫʥʪʫʚʘʣʘʩʷ ʥʘ ʨʦʟʨʦʙʣʝʥʠʭ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʘʭ ʟ ʤʝʪʦʶ ʛʘʨʤʦʥʽʟʘʮʽʾ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʪʘ 

ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʦʜʥʦʛʦ ʽ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, 

ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʨʘʾʥʠ.  

ʋ 2015 ʨ. ʫ ɼʠʨʝʢʪʠʚʫ 98/83/ɭʉ [36] ʙʫʣʦ ʚʥʝʩʝʥʦ ʟʤʽʥʠ, ʪʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʚʠʤʦʛʘʤ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʙʝʟ ʯʦʛʦ ʥʝʤʦʞʣʠʚʘ ʡʦʛʦ ʽʤʧʣʝʤʝʥʪʘʮʽʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ, ʢʨʽʤ ʢʦʣʦʜʷʟʥʠʭ ʪʘ ʟ 

ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ, ʤʘʡʞʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʶ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

[36], ʦʜʥʘʢ ʟʥʘʯʥʦ ʤʝʥʰʘ ʟʘ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ɺʆʆɿ [474] (ʪʘʙʣ. 6.1).   

ʊʘʙʣʠʮʷ 6.1  

ʂʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʜʦʢʫʤʝʥʪʘʭ ʋʢʨʘʾʥʠ ʪʘ ɭʉ 

ʏʘʩ ʥʘʜʘʥʥʷ 

ʯʠʥʥʦʩʪʽ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 

  

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ʈʝʢʦʤʝʥʜʘʮʽʾ  

ɺʆʆɿ 

16.07.2010 ʨ. 21-47*  

 50* 

 

 

>100 01.01.2015 ʨ. 31-56* 

 01.01.2020 ʨ. 31-68* 

ʇʨʠʤʽʪʢʘ. * ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 

 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣʠʮʽ 6.1, ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʟʘʢʣʘʜʝʥʦ 

ʧʦʝʪʘʧʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ: ʧʝʨʝʣʽʢ 

ʧʦʢʘʟʥʠʢʽʚ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʞʥʽ 5 ʨʦʢʽʚ ʟ̔ ʯʘʩʫ 

ʥʘʙʨʘʥʥʷ ʯʠʥʥʦʩʪʽ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʫʧʨʦʜʦʚʞ 10 ʨʦʢʽʚ.  
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ʋ ɼʠʨʝʢʪʠʚʫ 98/83/ɭʉ [36] ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʟʘʢʣʘʜʝʥʦ ʧʦʜʽʙʥʽ 

ʧʽʜʭʦʜʠ ʟ ̔ʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʢʦʥʪʨʦʣʶ, ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʧʠʪʥʦʾ ʚʦʜʠ. ʂʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ɼʉʘʥʇʽʅ [38] ʤʦʞʝ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʙʽʣʴʰʦʛʦ ʧʝʨʝʣʽʢʫ ʯʠʥʥʠʢʽʚ, ʘ ʩʘʤʝ: 

ʚʠʜʫ ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ, ʤʝʪʦʜʽʚ ʚʦʜʦʦʯʠʱʝʥʥʷ ʪʦʱʦ, ʱʦ ʤʘʻ ʚ ʦʩʥʦʚʽ 

ʝʢʦʥʦʤʽʯʥʝ ʧʽʜˇʨʫʥʪʪʷ.  

ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʜʣʷ 33 ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʥʦʨʤʘʪʠʚʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʦʙʢʠ, ʪʠʧʫ ʚʠʭʽʜʥʦʾ ʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʯʠ ʧʨʘʢʪʠʯʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʞʦʨʩʪʢʽʰʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʘ ʪʘʢʦʞ 

ʧʝʨʝʜʙʘʯʝʥʦ ʧʦʝʪʘʧʥʠʡ ʧʽʜʭʽʜ ʽʟ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʴ ʥʦʨʤʘʪʠʚʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʥʦʨʤʘʪʠʚ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʤʽʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʧʨʠ t 37Áʉ (24 ʛʦʜ) ʚʩʪʘʥʦʚʣʝʥʦ ʟ ʯʘʩʫ 

ʥʘʙʨʘʥʥʷ ʯʠʥʥʦʩʪʽ ʉʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʥʘ ʨʽʚʥʽ Ò 100 ʂʋʆ/ʩʤ3, ʘ ʯʝʨʝʟ 10 ʨʦʢʽʚ ʮʝʡ 

ʥʦʨʤʘʪʠʚ ʟʤʽʥʠʪʴʩʷ (Ò 50 ʂʋʆ/ʩʤ3). ʎʝ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ, ʱʦ ʟʘʢʣʘʜʝʥʽ ʷʢ ʚ 

ɼʠʨʝʢʪʠʚʫ ʈʘʜʠ ɭʉ, ʪʘʢ ʽ ʚ ʜʦʢʫʤʝʥʪʠ  ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ, ʘ ʥʘ ʩʴʦʛʦʜʥʽ ʋʢʨʘʾʥʠ, 

ʈʦʩʽʾ, ʉʐɸ ʪʦʱʦ [445, 473]. 

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʝʜʤʝʪʦʤ ʧʝʨʝʚʽʨʥʦʛʦ  ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʷʚʥʽ ʫ ʚʦʜʽ. ɿʦʢʨʝʤʘ, ʧʠʪʥʘ ʚʦʜʘ ʥʝ ʧʦʚʠʥʥʘ ʚʤʽʱʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʧʘʨʘʟʠʪʠ, ʽ ʙʫʜʴ-ʷʢʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ, ʫ ʩʫʢʫʧʥʦʩʪʽ ʘʙʦ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. ʋ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38] ʚʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʥʝ ʟʘʟʥʘʯʝʥʠʭ ʫ 

ʉʘʥʽʪʘʨʥʠʭ ʥʦʨʤʘʭ, ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʾʭ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ, ʚʠʟʥʘʯʝʥʠʭ ʩʘʥʽʪʘʨʥʠʤʠ ʥʦʨʤʘʤʠ ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʇʦʜʽʙʥʠʡ 

ʧʨʠʥʮʠʧ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʫ ʉʈʉʈ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ ʥʦʨʤʘʪʠʚʠ, ʟʘʟʥʘʯʝʥʽ ʫ ʜʚʦʭ ʜʦʢʫʤʝʥʪʘʭ ï ɻʆʉʊ 2874-82 [37] ʪʘ ʉʘʥʇʽʅ 4630-

88 [457].  

ɺ ʫʢʨʘʾʥʩʴʢʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ  ʧʦʨʽʚʥʷʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 

98/83/ɭʉ [36] ʚʩʪʘʥʦʚʣʝʥʦ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʙʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ ʪʘ ʟʘʣʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʨʝʘʛʝʥʪʽʚ. ɿʦʢʨʝʤʘ, ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ 

ʜʦʢʫʤʝʥʪʽ ʚʽʜʩʫʪʥʽ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʧʦʣʽʬʦʩʬʘʪʠ, ʭʣʦʨ ʟʘʣʠʰʢʦʚʠʡ, ʜʽʦʢʩʠʜ ʭʣʦʨʫ, 
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ʦʟʦʥ ʟʘʣʠʰʢʦʚʠʡ, ʩʨʽʙʣʦ, ʭʣʦʨʠʪʠ, ʧʦʣʽʘʢʨʠʣʘʤʽʜ, ʬʦʨʤʘʣʴʜʝʛʽʜ, ʭʣʦʨʦʬʦʨʤ, 

ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʭʣʦʨʬʝʥʦʣʠ, ʪʝʪʨʘʭʣʦʨʚʫʛʣʝʮʴ. ʆʜʥʘʢ, ʫ ɼʠʨʝʢʪʠʚʫ ʚʢʣʶʯʝʥʦ 

ʪʘʢʽ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]: ʘʢʨʠʣʘʤʽʜ, 

ʝʧʽʭʣʦʨʛʽʜʨʠʥ ʪʘ ʙʨʦʤʘʪ.  

ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʆʆɿ [269] ʪʘ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] 

ʥʦʨʤʘʪʠʚʥʽ ʚʝʣʠʯʠʥʠ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ʮʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʥʝ ʪʨʝʙʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʘʢʽ, 

ʜʦ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʥʠʟʠʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ; ɺʆʆɿ ʨʝʢʦʤʝʥʜʫʻ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ 

ʧʦʩʪʽʡʥʦ ʧʦʣʽʧʰʫʚʘʪʠ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʭ ʨʽʚʥʽʚ. ʏʝʨʝʟ ʟʘʟʥʘʯʝʥʝ 

ʟʘʪʚʝʨʜʞʝʥʽ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʨʽʚʥʽ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʘʤ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʯʠ ʻ ʞʦʨʩʪʢʽʰʽ, ʘʣʝ ʥʘ 

ʨʽʚʥʽ ɻɼʂ, ʷʢʽ ʙʫʣʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʽ ʫ 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʚ ʋʢʨʘʾʥʽ ʜʦ 2010 ʨ. ɼʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʚʢʣʶʯʝʥʦ 30 ʧʨʽʦʨʠʪʝʪʥʠʭ ʜʣʷ ʋʢʨʘʾʥʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʢʦʥʪʨʦʣʴ ʙʽʣʴʰʦʩʪʽ ʷʢʠʭ ʙʫʚ ʥʘʣʘʛʦʜʞʝʥʠʡ ʚ ʢʨʘʾʥʽ ʱʝ ʟʘ ʯʘʩʽʚ ʋʈʉʈ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ 

ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] (ʜʦʜʘʪʦʢ ɺ). ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʧʝʨʝʜʙʘʯʝʥʦ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚ ʋʢʨʘʾʥʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʱʦ ʤʘʶʪʴ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʦʨʤʘʪʠʚʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ. ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʚʦʜ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʘ 4 ʙʽʣʴʰʘ, ʥʽʞ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] 

(ʪʘʙʣ. 6.2).  

ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʢʣʶʯʝʥʦ ʧʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ, ʢʦʣʽʬʘʛʠ ʪʘ 

ʝʥʪʝʨʦʚʽʨʫʩʠ, ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ 

ʽʥʰʽ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʪʘ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʷʢʘ 

ʧʦʭʦʜʠʪʴ ʟ̔ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʷʢʽ ʥʝ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ, ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʫ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ ʚʦʜʠ E.coli, ʝʥʪʝʨʦʢʦʢʽʚ 

ʯʠ ʟʘʛʘʣʴʥʠʭ ʢʦʣʽʬʦʨʤ. ʋ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʧʦʭʦʜʠʪʴ ʟ̔ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ 

ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʧʘʪʦʛʝʥʥʽ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ ʪʘ ʝʥʪʝʨʦʚʽʨʫʩʠ, ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ 

ʛʝʧʘʪʠʪʫ ɸ ʪʘ ʽʥʰʽ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʫ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʽʙʨʘʥʠʭ 

ʧʨʦʙʘʭ ʚʦʜʠ E.coli, ʝʥʪʝʨʦʢʦʢʽʚ, ʟʘʛʘʣʴʥʠʭ ʢʦʣʽʬʦʨʤ ʯʠ ʢʦʣʽʬʘʛʽʚ. 
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ʊʘʙʣʠʮʷ 6.2  

ʇʦʢʘʟʥʠʢʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

  ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʅʦʨʤʘʪʠʚʠ, ʥʝ ʙʽʣʴʰʝ 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ɼʉʘʥʇʽʅ  

2.2.4-171-10 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

1.Escherichia coli (E. coli) 0 / 100 ʤʣ 0 / 100 ʤʣ 

2. ɽʥʪʝʨʦʢʦʢʠ 0 / 100 ʤʣ 0 / 100 ʤʣ 

3. ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37ʦʉ ï 100 / ʤʣ 

4. ʇʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ ï 0 / 1 ʣ  

5. ʂʦʣʽʬʘʛʠ  ï 0 / 1 ʣ 

6. ɽʥʪʝʨʦʚʽʨʫʩʠ, ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ 

ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ ʽʥʰʽ  
ï 0 / 10 ʣ  

ʇʘʨʘʟʠʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

7. ʇʘʪʦʛʝʥʥʽ ʢʠʰʢʦʚʽ ʥʘʡʧʨʦʩʪʽʰʽ: ʦʦʮʠʩʪʠ 

ʢʨʠʧʪʦʩʧʦʨʠʜʽʡ, ʽʟʦʩʧʦʨ, ʮʠʩʪʠ ʣʷʤʙʣʽʡ, 

ʜʠʟʝʥʪʝʨʽʡʥʠʭ ʘʤʝʙ, ʙʘʣʘʥʪʠʜʽ ʁʢʠʰʢʦʚʦʛʦ ʪʘ 

ʽʥʰʽ, ʢʣʽʪʠʥʠ, ʮʠʩʪʠ  

ï 0 / 50 ʣ 

8. ʂʠʰʢʦʚʽ ʛʝʣʴʤʽʥʪʠ, ʢʣʽʪʠʥʠ, ʷʡʮʷ, ʣʠʯʠʥʢʠ  ï 0 / 50 ʣ  

ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ 

9. ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22Áʉ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ 

ʟʤʽʥ 

ï 

10. ɿʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ  0 / 100 ʤʣ 0 / 100 ʤʣ 

11. Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ) 0 / 100 ʤʣ ï 

 

ʇʘʨʘʟʠʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36], 

ʚʠʟʥʘʯʘʶʪʴ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 
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ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʨʘʟʽ ʚʧʣʠʚʫ ʥʘ ʾʭ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ 

ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. ʊʘʢʠʡ ʧʦʢʘʟʥʠʢ ʷʢ Clostridium perfringens ʥʝ 

ʚʢʣʶʯʝʥʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʦʜʥʘʢ ʟʛʽʜʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʜʦʢʫʤʝʥʪʦʤ 

ʡʦʛʦ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʧʦʭʦʜʠʪʴ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ 

Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ) ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʠ ʥʘ 

ʚʤʽʩʪ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʨʠʧʪʦʩʧʦʨʠʜʽʡ. ʋ ɼʠʨʝʢʪʠʚʽ 

98/83/ɭʉ [36] ʪʘʢʦʞ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚʦʜʘ ʧʠʪʥʦʾ ʷʢʦʩʪʽ ʥʝ ʧʦʚʠʥʥʘ ʚʤʽʱʫʚʘʪʠ ʙʫʜʴ-

ʷʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʧʘʨʘʟʠʪʠ, ʽ ʙʫʜʴ-ʷʢʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʫ ʩʫʢʫʧʥʦʩʪʽ ʘʙʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣ. 6.2, ʚʩʴʦʛʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ 9 ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʧʨʠ ʮʴʦʤʫ ʧʦʩʪʽʡʥʦ (ʫ ʨʘʟʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ) ʢʦʥʪʨʦʣʶʶʪʴ 7 ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜʘʭ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʥʝʟʘʭʠʱʝʥʠʭ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʪʘ 4 ï ʽʟ ʧʽʜʟʝʤʥʠʭ ʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʩʝʨʝʜ 

ʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ï 5 ʪʘ 4 ʚʽʜʧʦʚʽʜʥʦ. ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʜʣʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʟʘʟʥʘʯʝʥʦ ʥʦʨʤʘʪʠʚʠ ʜʣʷ 5 ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʘʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʪʘ 4 ï ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʰʠʭ ʚʦʜ. ʆʪʞʝ, ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʽʜʟʝʤʥʠʭ ʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʫ ɼʉʘʥʇʽʅ 2.2.4-

171-10 [38] ʚʽʜʧʦʚʽʜʘʻ  ʪʽʡ, ʱʦ ʟʘʟʥʘʯʝʥʘ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]. ʆʜʥʘʢ, ʩʝʨʝʜ 

ʫʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʾʭ ʥʦʨʤʘʪʠʚʽʚ ʫ ʩʘʥʽʪʘʨʥʠʭ 

ʥʦʨʤʘʭ [38]  ̔ɼʠʨʝʢʪʠʚʽ [36] ʣʠʰʝ ʪʨʠ ʧʦʢʘʟʥʠʢʘ ʪʘ ʥʦʨʤʘʪʠʚʘ ʟʙʽʛʘʶʪʴʩʷ. 

ɺʩʴʦʛʦ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʫ ɼʉʘʥʇʽʅ [38] ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ 

11 ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʧʨʠ ʮʴʦʤʫ ʧʦʩʪʽʡʥʦ (ʫ ʨʘʟʽ ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ) ʢʦʥʪʨʦʣʶʶʪʴ 9 ʫ ʪʘʢʠʭ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʟ̔ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʥʝʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, 

ʪʘ 6 ï ʽʟ ʧʽʜʟʝʤʥʠʭ ʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʩʝʨʝʜ ʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ï 

7 ʪʘ 6 ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 6.3). 
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ʊʘʙʣʠʮʷ 6.3  

ʇʦʢʘʟʥʠʢʠ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

(ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʬʘʩʫʚʘʥʥʷ) ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 (ʬʘʩʦʚʘʥʦʾ) 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʅʦʨʤʘʪʠʚʠ, ʥʝ ʙʽʣʴʰʝ 

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ɼʉʘʥʇʽʅ  

2.2.4-171-10 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

1.Escherichia coli (E. coli) 0 / 250 ʤʣ 0 / 100 ʤʣ 

2. ɽʥʪʝʨʦʢʦʢʠ 0 / 250 ʤʣ 0 / 100 ʤʣ 

3. ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 22Áʉ 0 / 100 ʤʣ 0 / 100 ʤʣ 

4. ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37Áʉ 20 / ʤʣ 20 / ʤʣ 

5. Pseudomonas aeruginosa 0 / 250 ʤʣ 0 / 100 ʤʣ 

6. ʇʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ ï 0 / 1 ʣ  

7. ʂʦʣʽʬʘʛʠ  ï 0 / 1 ʣ 

8. ɽʥʪʝʨʦʚʽʨʫʩʠ, ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ 

ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ ʽʥʰʽ  
ï 0 / 10 ʣ  

ʇʘʨʘʟʠʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

9. ʇʘʪʦʛʝʥʥʽ ʢʠʰʢʦʚʽ ʥʘʡʧʨʦʩʪʽʰʽ: ʦʦʮʠʩʪʠ 

ʢʨʠʧʪʦʩʧʦʨʠʜʽʡ, ʽʟʦʩʧʦʨ, ʮʠʩʪʠ ʣʷʤʙʣʽʡ, 

ʜʠʟʝʥʪʝʨʽʡʥʠʭ ʘʤʝʙ, ʙʘʣʘʥʪʠʜʽʶ ʢʠʰʢʦʚʦʛʦ ʪʘ 

ʽʥʰʽ, ʢʣʽʪʠʥʠ, ʮʠʩʪʠ  

ï 0 / 50 ʣ 

10. ʂʠʰʢʦʚʽ ʛʝʣʴʤʽʥʪʠ, ʢʣʽʪʠʥʠ, ʷʡʮʷ, ʣʠʯʠʥʢʠ  ï 0 / 50 ʣ  

ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ 

11. ɿʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ  0 / 250 ʤʣ 0 / 100 ʤʣ 

12. Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ) 0 / 100 ʤʣ ï 

 

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʜʣʷ ʚʦʜ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʣʠʚʫ ʫ ʩʧʦʞʠʚʯʫ 

ʪʘʨʫ, ʟʘʟʥʘʯʝʥʦ ʥʦʨʤʘʪʠʚʠ ʜʣʷ 7-ʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʦʜʠʥ 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ), ʟ-

ʧʦʤʽʞ ʥʠʭ ʜʚʘ ʧʦʢʘʟʥʠʢʠ ʪʘ ʥʦʨʤʘʪʠʚʠ ʟʙʽʛʘʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʫ ɼʉʘʥʇʽʅ 2.2.4-

171-10 [38], 4 ʧʦʢʘʟʥʠʢʠ (E.Coli, ɽʥʪʝʨʦʢʦʢʠ, Pseudomonas aeruginosa ʪʘ ʟʘʛʘʣʴʥʽ 

ʢʦʣʽʬʦʨʤʠ) ʤʘʶʪʴ ʞʦʨʩʪʢʽʰʽ ʥʦʨʤʘʪʠʚʠ ʫ ɼʠʨʝʢʪʠʚʽ [36], ʥʽʞ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38]. ʂʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʽʜʟʝʤʥʠʭ ʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʫ ɼʉʘʥʇʽʅ 2.2.4-

171-10 [38] ʚʽʜʧʦʚʽʜʘʻ ʪʽʡ, ʱʦ ʟʘʟʥʘʯʝʥʘ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]. 

ʆʙʠʜʚʘ ʜʦʢʫʤʝʥʪʠ  ʚʤʽʱʫʶʪʴ ʞʦʨʩʪʢʽʰʽ ʚʠʤʦʛʠ  ʜʦ  ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ  

(ʧʦʨʽʚʥʷʥʦ ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʤʠ) ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʅʦʨʤʘʪʠʚʠ ʜʣʷ 

ʬʘʩʦʚʘʥʠʭ ʚʦʜ ʞʦʨʩʪʢʽʰʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʜʣʷ 4-ʭ ʧʦʢʘʟʥʠʢʽʚ (ʟʘʛʘʣʴʥʽ 

ʢʦʣʽʬʦʨʤʠ, ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22Áʉ, ʱʦ ʚʞʝ ʥʝ ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ, E. Coli, 

ɽʥʪʝʨʦʢʦʢʠ), ʟʘʟʥʘʯʝʥʦ ʪʘʢʦʞ 2 ʜʦʜʘʪʢʦʚʠʭ (ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 37Áʉ, 

Pseudomonas aeruginosa). ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʦʨʤʘʪʠʚ ʞʦʨʩʪʢʽʰʠʡ ʜʣʷ 

ʦʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 37Áʉ) ʪʘ ʟʘʟʥʘʯʝʥʦ 2 ʜʦʜʘʪʢʦʚʠʭ (ɿʄʏ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22Áʉ, Pseudomonas aeruginosa). 

ʗʢ ʧʽʜʩʫʤʦʢ, ʨʽʟʥʠʮʷ ʫ ʥʦʨʤʫʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ 

ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʧʦʨʽʚʥʷʥʦ ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʤʠ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʩʫʪʪʻʚʽʰʘ, 

ʥʽʞ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʨʽʟʥʠʮʽ ʥʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ 

ʚʦʜ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 

ʚʠʩʫʚʘʶʪʴʩʷ ʞʦʨʩʪʢʽʰʽ ʚʠʤʦʛʠ ʜʦ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʥʽʞ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ. ɿʘ 

ʥʘʰʦʶ ʽʥʽʮʽʘʪʠʚʦʶ, ʫ ʢʦʥʮʝʧʮʽʶ ʚʠʙʦʨʫ ʧʝʨʝʣʽʢʫ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘʢʣʘʜʝʥʦ ʪʘʢʠʡ ʦʩʥʦʚʥʠʡ ʧʦʩʪʫʣʘʪ ï ʧʠʪʥʽ ʚʦʜʠ 

ʬʘʩʦʚʘʥʽ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ ʨʦʟʣʠʚʘʶʪʴʩʷ ʟ ʢʦʤʝʨʮʽʡʥʦʶ  ʤʝʪʦʶ, ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʧʽʜʟʝʤʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ, ʟʘʭʠʱʝʥʽʡ ʚʽʜ 

ʙʽʦʣʦʛʽʯʥʦʛʦ, ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʘʨʪʝʟʽʘʥʩʴʢʽʡ, ʤʽʞʰʘʨʦʚʽʡ 

ʙʝʟʥʘʧʽʨʥʽʡ, ʜʞʝʨʝʣʴʥʽʡ), ʷʢʠʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʧʨʠ ʚʠʙʦʨʽ 

ʜʞʝʨʝʣʘ [476]. ʈʽʟʥʠʮʷ ʫ ʥʦʨʤʘʪʠʚʘʭ ʧʝʨʝʜʫʩʽʤ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʘʙʦ ʥʝ ʤʘʶʪʴ ʙʘʨôʻʨʥʦʾ 
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ʬʫʥʢʮʽʾ ʱʦʜʦ ʥʠʟʢʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʪʦʙʪʦ ʛʣʠʙʦʢʝ ʚʠʜʘʣʝʥʥʷ ʷʢʠʭ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʧʦʨʫʜʘʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʻ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʧʨʘʚʜʘʥʠʤ, ʘ 

ʧʽʜʭʦʜʠ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʛʣʠʙʦʢʝ 

ʚʠʜʘʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ 

ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ. ʆʪʞʝ, ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ ʱʦʜʦ 

ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ, ʢʦʣʦʜʷʟʥʦʾ ʪʘ ʢʘʧʪʘʞʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʻ 

ʨʦʟʫʤʥʠʤ ʢʦʤʧʨʦʤʽʩʦʤ ʤʽʞ ʙʘʞʘʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ. ʌʘʩʦʚʘʥʽ ʧʠʪʥʽ ʚʦʜʠ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʦʣʽʧʰʝʥʫ ʷʢʽʩʪʴ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ, ʘʤʦʥʽʻʤ, 

ʥʽʪʨʘʪʘʤʠ, ʥʽʪʨʠʪʘʤʠ, ʇʆ, ʟʘʣʠʰʢʦʚʠʤ ʭʣʦʨʦʤ, ʧʦʣʽʬʦʩʬʘʪʘʤʠ, ʘʣʶʤʽʥʽʻʤ, ʘ ʪʘʢʦʞ 

ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʟʽʥʬʝʢʮʽʾ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʬʘʩʦʚʘʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ ʪʦʨʢʘʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʤʽʩʪ 

ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʘ ʪʘʢʦʞ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʩʢʣʘʜ ʥʝʛʘʟʦʚʘʥʦʾ ʧʠʪʥʦʾ 

ʚʦʜʠ ʫ ʨʘʟʽ  ʾʾ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʫ ʛʝʨʤʝʪʠʯʥʽʡ ʪʘʨʽ (ʇʆ, ʥʽʪʨʘʪʠ, ʥʽʪʨʠʪʠ, ʘʤʦʥʽʡ 

ʪʦʱʦ). ɼʘʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʠʤʦʛʠ ʜʦ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ 

ʚʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʤʽʞ ʚʦʜʘʤʠ: ʚ 

ʫʤʦʚʘʭ ʟʙʝʨʽʛʘʥʥʷ, ʦʙôʻʤʘʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ, ʤʘʪʝʨʽʘʣʘʭ ʻʤʥʦʩʪʝʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, 

ʯʘʩʽ ʟʙʝʨʽʛʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʙʨʦʙʢʠ ʧʝʨʝʜ ʩʧʦʞʠʚʘʥʥʷʤ ʪʦʱʦ [57, 477-481]. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʻ ʚʧʨʦʚʘʜʞʝʥʦʤʫ ʫ 

ʈʦʩʽʾ, ʉʐɸ ʪʘ ʢʨʘʾʥʘʭ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ [445, 446, 473].  

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʨʽʟʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʦʜʥʘʢ, ʷʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, 

ʙʽʣʴʰʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ɭʚʨʦʧʽ ʧʨʘʮʶʻ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ 

ɸʩʦʮʽʘʮʽʡ ʚʠʨʦʙʥʠʢʽʚ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʻ ʞʦʨʩʪʢʽʰʠʤʠ ʟʘ ʩʪʘʥʜʘʨʪʠ 

ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36]. ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ ɽʈɸ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʉʐɸ, ʂʘʥʘʜʽ, ʄʝʢʩʠʮʽ, ʢʨʘʾʥʘʭ ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ ʇʽʚʜʝʥʥʦʾ 

ɸʤʝʨʠʢʠ, ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ ɸʟʽʾ, ʘ ʪʘʢʦʞ ʫ ʈʦʩʽʾ ʪʘ ʂʘʟʘʭʩʪʘʥʽ ʱʦʜʦ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʫ 

ʉʐɸ ʚʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʥʦʨʤʘʪʠʚʠ ʤʘʡʞʝ ʜʣʷ ʚʩʽʭ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʞʦʨʩʪʢʽʰʠʡ ʟ ʥʠʭ ï ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ [445]. ɿʘʟʥʘʯʝʥʝ  ʥʘʩʘʤʧʝʨʝʜ  ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 
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ʱʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʧʨʦʚʦʜʠʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʚʘʞʣʠʚʦʩʪʽ ʟʘʚʜʘʥʥʷ ʽ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʶ [480, 481]. 

ʉʣʽʜ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʫ ɼʉʘʥʇʽʅ [38] ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʠʨʝʢʪʠʚʠ [36] 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʤʝʞʽ ʢʦʣʠʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʧʦʚʥʦʮʽʥʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ (ʟʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ, ʤʘʛʥʽʡ, ʟʘʛʘʣʴʥʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʬʪʦʨ).  ɸ ʪʘʢʦʞ ʟʘʟʥʘʯʝʥʦ ʦʢʨʝʤʽ ʚʠʤʦʛʠ ʜʦ 

ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʤʦʞʫʪʴ ʩʧʦʞʠʚʘʪʠʩʷ ʜʽʪʴʤʠ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʞʠʪʪʷ ʪʘ ʜʦ 

ʪʨʴʦʭ ʨʦʢʽʚ.  

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʦʨʤʘʪʠʚʽʚ 20 ʧʦʢʘʟʥʠʢʽʚ 

ʻ ʽʥʜʠʢʘʪʦʨʥʠʤʠ: 15 ï ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ, 3 ï ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ 2 ï 

ʨʘʜʽʦʣʦʛʽʯʥʠʤʠ (ʜʦʜʘʪʦʢ ɺ). ɯʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ, ʪʘʢ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʽʥʘʤʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

(ʤʦʥʽʪʦʨʠʥʛʫ). ɿʛʽʜʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʜʦʢʫʤʝʥʪʦʤ [36] ʫ ʨʘʟʽ ʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ 

ʚʤʽʩʪʫ ʽʥʜʠʢʘʪʦʨʥʦʛʦ (-ʠʭ) ʧʦʢʘʟʥʠʢʘ (-ʽʚ) ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʧʦʚʠʥʝʥ ʚʠʨʽʰʠʪʠ, 

ʯʠ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʘ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʧʝʚʥʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ. 

ʗʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʪʨʝʙʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ʋ 

ʨʘʟʽ, ʢʦʣʠ ʷʢʽʩʪʴ ʚʦʜʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʘʤ ʟʘ ʽʥʜʠʢʘʪʦʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʚ ʜʝʨʞʘʚʽ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠ ʩʫʪʪʻʚʽʩʪʴ ʮʠʭ ʧʦʨʫʰʝʥʴ ʪʘ 

ʩʪʫʧʽʥʴ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ɯ ʪʽʣʴʢʠ ʪʘʤ, ʜʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʮʝ ʩʧʨʘʚʜʽ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʚʧʨʦʚʘʜʞʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ. ʆʪʞʝ, 

ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ çʽʟ ʟʘʧʘʩʦʤè, ʪʦʤʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ ʜʦ ʤʝʞ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʙʝʟʧʝʯʥʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʙʫʤʦʚʣʝʥʠʡ ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ ʘʙʦ 

ʥʝʧʨʷʤʠʤ ʚʧʣʠʚʦʤ ʥʘ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʥʝʩʫʪʪʻʚʦʶ ʙʘʨôʻʨʥʦʶ 

ʟʜʘʪʥʽʩʪʶ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʨʫʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʱʦʜʦ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ 

ʧʝʨʝʚʘʞʥʦ ʧʨʠʨʦʜʥʠʤ ʾʭ ʚʤʽʩʪʦʤ [482]. 

ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʱʝ ʫ ʉʈʉʈ ʜʣʷ 6 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ɻʆʉʊ 2874-82 [37]). ɹʫʣʦ ʣʠʰʝ ʙʘʞʘʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʜʦ 0,3 ʤʛ/ʣ. ɿʘʣʽʟʦ ʫ ʙʽʣʴʰʠʭ 
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ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʦʛʽʨʰʫʻ ʢʘʣʘʤʫʪʥʽʩʪʴ ʪʘ ʽʥʰʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʩʧʨʠʷʻ ʨʦʟʤʥʦʞʝʥʥʶ ʟʘʣʽʟʦʙʘʢʪʝʨʽʡ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ, ʫʪʚʦʨʝʥʥʶ ʥʘ ʥʠʭ ʱʽʣʥɹʦʛʦ ʦʩʘʜʫ ʟʘʣʽʟʘ, ʧʦʩʪʫʧʦʚʦʤʫ 

ʟʘʢʫʧʦʨʝʥʥʶ ʪʘ ʨʫʡʥʫʚʘʥʥʶ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ [35, 300]. ʆʪʞʝ, ʥʦʨʤʘʪʠʚ ʜʣʷ 

ʟʘʣʽʟʘ 0,3 ʤʛ/ʣ ʙʫʚ ʣʠʰʝ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʟʘʭʦʜʦʤ ʟ ʤʝʪʦʶ ʩʪʘʙʽʣʽʟʘʮʽʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʥʦʨʤʘʪʠʚʫ ʚʚʘʞʘʣʠ ï 1,0 ʤʛ/ʣ [37]. ʋ ʯʠʥʥʠʭ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʧʦʜʽʙʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 2 ʨʘʟʠ ʤʝʥʰʝ (9 ʧʦʢʘʟʥʠʢʽʚ), ʥʽʞ ʚ 

ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36], ʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʥʦʨʤʘʪʠʚʽʚ ʜʦ ʚʢʘʟʘʥʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʤʦʞʣʠʚʝ ʣʠʰʝ ʜʦ 01.01.2020 ʨ. ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʞʦʨʩʪʢʽʰʦʛʦ ʥʦʨʤʘʪʠʚʫ (ʪʘʙʣ. 6.4). 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʟ ʪʘʙʣʠʮʽ 6.4, ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ 8 ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʠʤʦʛʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]. ʑʦʜʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʪʦ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ɺʆʆɿ [269] ʥʝ 

ʥʘʚʦʜʷʪʴʩʷ ʢʽʣʴʢʽʩʥʽ ʥʦʨʤʘʪʠʚʠ, ʘʣʝ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʾʭ ʟʥʘʯʝʥʥʷ ʩʣʽʜ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʛʽʜʥʦ ʽʟ ʤʽʩʮʝʚʠʤʠ ʯʠʥʥʠʢʘʤʠ (ʩʦʮʽʘʣʴʥʠʤʠ, ʢʫʣʴʪʫʨʥʠʤʠ), 

ʫʤʦʚʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ. ʅʦʨʤʘʪʠʚʠ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʦʨʤʫʚʘʥʥʷ ʪʘ ʜʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʤʽʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʥʝʛʘʪʠʚʥʦ ʨʝʬʣʝʢʪʦʨʥʦ ʜʽʻ ʥʘ ʧʠʪʥʠʡ ʨʝʞʠʤ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ [321]. ʉʝʨʝʜ 10-ʪʠ ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 6.4 ʧʦʢʘʟʥʠʢʽʚ 8 

ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʽʥʜʠʢʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] (ʜʦʜʘʪʦʢ ɼ). 

ʋ ɼʠʨʝʢʪʠʚʽ [36] ʧʝʨʝʣʽʢ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 6 ʧʦʢʘʟʥʠʢʽʚ ʙʽʣʴʰʠʡ, ʦʜʠʥ ʽʟ 

ʷʢʠʭ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ (ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ) [38]. 

ʏʝʨʝʟ ʥʝʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʜʣʷ ʋʢʨʘʾʥʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ʘʪʝʩʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʫ ɼʉʘʥʇʽʅ 

2.2.4-171-10 [38] ʚʽʜʩʫʪʥʽ 3 ʽʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 6 ʦʙʦʚôʷʟʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ɭʉ [483] (ʪʘʙʣ. 6.5). 
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ʊʘʙʣʠʮʷ 6.4  

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ,  

ʱʦ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10 ʤʘʶʪʴ ʜʚʘ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ  

ʅʦʨʤʘʪʠʚ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ʅʦʨʤʘʪʠʚ 

ɼʉʘʥʇʽʅ 2.2.4-171-10  ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ 

ɿʘʙʘʨʚʣʝʥʽʩʪʴ, ʛʨʘʜ.   Ò 20 (35) * 

ʂʘʣʘʤʫʪʥʽʩʪʴ, ʅʆʂ Ò 1,0 (3,5) 

Ò 2,6 (3,5)* ï ʜʣʷ 

ʧʽʜʟʝʤʥʦʛʦ ʚʦʜʦʜʞʝʨʝʣʘ 

**  

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʤʛ/ʣ Ò 0,2 (1,0) Ò 0,2  

ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʤʤʦʣʴ/ʣ Ò 7,0 (10,0) ***  

ʄʘʨʛʘʥʝʮʴ, ʤʛ/ʣ Ò 0,05 (0,5) Ò 0,05 

ʉʫʣʴʬʘʪʠ, ʤʛ/ʣ Ò 250 (500) Ò 250 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ, ʤʛ/ʣ Ò 1000 (1500) ***  

ʍʣʦʨʠʜʠ, ʤʛ/ʣ Ò 250 (350) Ò 250 

ɸʣʶʤʽʥʽʡ, ʤʛ/ʣ Ò 0,2 (0,5) Ò 0,2 

ɸʤʦʥʽʡ, ʤʛ/ʣ Ò 0,5 (2,6) Ò 0,5 

ʇʨʠʤʽʪʢʠ:  

* ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ; 

 ** ʧʨʠʡʥʷʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ, ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ, ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʟʥʠʞʫʚʘʪʠ ʚʤʽʩʪ ʢʘʣʘʤʫʪʥʦʩʪʽ ʚ ʧʠʪʥʽʡ ʚʦʜʽ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʜʦ Ò 1,0 ʅʆʂ;  

*** ʟʘʤʽʩʪʴ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ. 

 

ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʝ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ 

ʝʧʽʭʣʦʨʛʽʜʨʠʥ ʪʘ ʚʽʥʽʣʭʣʦʨʠʜ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʦʙʫʤʦʚʣʝʥʦ ʧʝʨʝʜʫʩʽʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʤʽʛʨʘʮʽʾ 
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ʊʘʙʣʠʮʷ 6.5  

ʆʙʦʚôʷʟʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, 

  ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ ʪʘ ʚʽʜʩʫʪʥʽ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 

ʇʦʢʘʟʥʠʢ, ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʅʦʨʤʘʪʠʚʠ 

ɸʢʨʠʣʘʤʽʜ, ʤʛ/ʣ     0,0001  

ɺʽʥʽʣʭʣʦʨʠʜ, ʤʛ/ʣ    0,0005  

ɽʧʽʭʣʦʨʛʽʜʨʠʥ, ʤʛ/ʣ    0,0001  

ʇʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (ʩʫʤʘ 

ʙʝʥʟʦ(b)ʬʣʫʦʨʘʥʪʝʥʫ, ʙʝʥʟʦ(k)ʬʣʫʦʨʘʥʪʝʥʫ, 

ʙʝʥʟʦ(ghi)ʧʝʨʠʣʝʥʫ, ʽʥʜʝʥʦ(1,2,3-cd)ʧʠʨʝʥʫ), ʤʛ/ʣ    

0,0001  

ɹʨʦʤʘʪ, ʤʛ/ʣ        0,025  

çɯʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ 

ɽʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ, ʤʢʉʤ/ʩʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 20
Á
C 2500  

Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ), 0/100 ʤʣ    0  

ʊʨʠʪʽʡ, ɹʢ/ʣ  100  

ɿʘʛʘʣʴʥʘ ʜʦʟʘ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ, ʤɿʚ/ʨʽʢ 0,1  

ʇʨʠʤʽʪʢʘ. 0,01 ʤʛ/ʣ ï ʯʝʨʝʟ 10 ʨʦʢʽʚ.  

 

ʮʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʫ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʜʝʨʞʘʚʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ 

ʝʢʩʧʝʨʪʠʟʠ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʧʠʪʥʦʶ ʚʦʜʦʶ. ʊʨʘʜʠʮʽʡʥʦ ʚ 

ʋʢʨʘʾʥʽ ʢʦʥʪʨʦʣʶʶʪʴ ʥʝ ʝʣʝʢʪʨʠʯʥʫ ʧʨʦʚʽʜʥʽʩʪʴ, ʘ ʟʘʛʘʣʴʥʫ ʞʦʨʩʪʢʽʩʪʴ ʪʘ ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ, ʱʦ ʤʘʶʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʦʨʤʘʪʠʚʠ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ 

ʧʦʣʽʮʠʢʣʽʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ, ʙʨʦʤʘʪʠ ʪʘ ʘʢʨʠʣʘʤʽʜ ʥʝ ʤʘʣʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 

2010 ʨ. ʜʦʟʚʦʣʝʥʠʭ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʤʝʪʦʜʽʚ 

ʚʠʟʥʘʯʝʥʥʷ. Cʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʘʢʦʞ, ʱʦ ɻɼʂ ʘʢʨʠʣʘʤʽʜʫ, ʚʽʥʽʣʫ ʭʣʦʨʠʩʪʦʛʦ ʪʘ 

ʝʧʽʭʣʦʨʛʽʜʨʠʥʫ, ʱʦ ʤʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ, ʫ ʧʠʪʥʽʡ 

ʚʦʜʽ ʫ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʢʦʞʥʦʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ ʫ 100 ʨʘʟʽʚ ʞʦʨʩʪʢʽʰʽ, 

ʥʽʞ ʚ ʋʢʨʘʾʥʽ ʟʛʽʜʥʦ ʟ ʉʘʥʇʽʅ 4630-88 [457].  
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ 

ʩʣʽʜ ʢʦʥʪʨʦʣʶʚʘʪʠ 17 ʧʦʢʘʟʥʠʢʽʚ, ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʦʨʤʘʪʠʚʘʤ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ɼʠʨʝʢʪʠʚʽ ɭʉ [36] (ʪʘʙʣ. 6.6). 

ʊʘʙʣʠʮʷ 6.6  

ʅʦʨʤʘʪʠʚʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ,  

ʱʦ ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʦʨʤʘʪʠʚʘʤʠ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

ʇʦʢʘʟʥʠʢ, 

ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ʅʦʨʤʘʪʠʚʠ  

ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ ɼʉʘʥʇʽʅ 2.2.4-171-10 

ʄʠʰôʷʢ, ʤʛ/ʣ  0,01  

ʉʝʣʝʥ, ʤʛ/ʣ  0,01  

ʉʚʠʥʝʮʴ, ʤʛ/ʣ 0,01  

ʅʽʢʝʣʴ, ʤʛ/ʣ 0,02  

ʅʽʪʨʘʪʠ (ʧʦ NO
3
) , ʤʛ/ʣ 50,0  

ʇʝʩʪʠʮʠʜʠ (ʩʫʤʘ) , ʤʛ/ʣ 0,0005  

ʇʝʩʪʠʮʠʜʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʤʛ/ʣ 0,0001 

ʊɻʄ (ʩʫʤʘ), ʤʛ/ʣ 0,1  

1,2 - ʜʠʭʣʦʨʝʪʘʥ, ʤʛ/ʣ  0,003  

ɹʝʥʟʦʣ, ʤʛ/ʣ  0,001  

ʎʽʘʥʽʜʠ  0,05  

ʍʨʦʤ ʟʘʛʘʣʴʥʠʡ, ʤʛ/ʣ  0,05  

ʉʫʨʤʘ, ʤʛ/ʣ  0,005  

ʊʝʪʨʘʭʣʦʨʝʪʠʣʝʥ, ʤʛ/ʣ  0,010  

ʊʨʠʭʣʦʨʝʪʠʣʝʥ, ʤʛ/ʣ  

E.coli, ʂʋʆ/100 ʩʤ
3
   ʚʽʜʩʫʪʥʽʩʪʴ  

ɽʥʪʝʨʦʢʦʢʠ, ʂʋʆ/100 ʩʤ
3
   ʚʽʜʩʫʪʥʽʩʪʴ  

 

ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʨʽʚʥʽ ʚʤʽʩʪʫ 6 ʧʦʢʘʟʥʠʢʽʚ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʫ  
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ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36], ʘʣʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ, ʷʢʽ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʟʘʪʚʝʨʜʞʝʥʽ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʚ ʋʢʨʘʾʥʽ (ʪʘʙʣ. 6.7). 

ʊʘʙʣʠʮʷ 6.7   

ʅʦʨʤʘʪʠʚʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ,  

 ʱʦ ʞʦʨʩʪʢʽʰʽ ʥʽʞ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

 

ʇʦʢʘʟʥʠʢ, 

 ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ  

ʅʦʨʤʘʪʠʚʠ  

ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ ɼʉʘʥʇʽʅ 2.2.4-171-10 

ʌʪʦʨʠʜʠ, ʤʛ/ʣ  1,5  0,7 / 1,2 / 1,5* 

ʄʽʜʴ, ʤʛ/ʣ 2,0  1,0  

ɹʦʨ, ʤʛ/ʣ 1,0  0,5  

ʈʪʫʪʴ, ʤʛ/ʣ  0,0010 0,0005  

ʂʘʜʤʽʡ, ʤʛ/ʣ  0,0050 0,0001  

ɹʝʥʟ(ʘ)ʧʽʨʝʥ, ʤʢʛ/ʣ  0,010  0,005  

 

ʇʨʠʤʽʪʢʘ. * ʅʦʨʤʘʪʠʚ 1,5 ʤʛ/ʣ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʥʷʪʢʦʚʦ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ 

ʬʘʩʦʚʘʥʦʾ, ʘ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ  ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʙʁ ʚʝʪʽʚ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʦʥʘʤʠ. 

 

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ [3] ʧʠʪʥʘ ʚʦʜʘ ï ʮʝ ʚʦʜʘ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʷʢʦʾ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. ɻʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ ʱʦʜʦ ʩʘʥʽʪʘʨʥʦ-

ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʜʦʧʫʩʪʠʤʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʞʠʪʪʷ. ʇʨʠʯʦʤʫ ʥʦʨʤʘʪʠʚ ʧʨʠʡʤʘʻʪʴʩʷ ʽʟ ʟʘʧʘʩʦʤ ʤʽʮʥʦʩʪʽ. ʊʦʤʫ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʚ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽʡ ʘʙʦ ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʚʦʜʘ ʥʝʧʨʠʜʘʪʥʘ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʪʘ ʧʝʨʽʦʜ, ʥʘ 

ʷʢʽ ʙʫʜʴ-ʷʢʘ ʥʦʨʤʘʪʠʚʥʘ ʚʝʣʠʯʠʥʘ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʚʠʱʝʥʘ ʙʝʟ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʥʘ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʨʝʯʦʚʠʥʠ. ʆʜʥʘʢ, ʧʝʨʝʚʠʱʝʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ: 
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ï ʚʠʚʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ; 

ï ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ; 

ï ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ (ʚ ʩʚʽʪʽ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʘʙʦ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʘ ʥʝ ʥʘ ʨʽʚʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ); 

ï ʢʦʥʪʨʦʣʴ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ [36] 

ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʆʆɿ [269] ʜʦʟʚʦʣʷʻ ʪʠʤʯʘʩʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʜʝʷʢʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ  (ʜʦʜʘʪʦʢ ɽ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʫ ʥʽʡ ʧʦʨʷʜʢʫ. ʅʘʜʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʠʤʯʘʩʦʚʠʭ ʜʦʟʚʦʣʽʚ ʥʝ ʦʜʥʝ ʜʝʩʷʪʠʣʽʪʪʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʋʢʨʘʾʥʽ, 

ʦʜʥʘʢ ʟ 2011 ʨ. ʟʘʙʦʨʦʥʝʥʦ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ 

ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ. 

ɿʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ EU 2015/1787 [484] ʫ 2015 ʨ. ʫ ɼʠʨʝʢʪʠʚʫ 98/83/ɭʉ 

[36] ʙʫʣʦ ʚʥʝʩʝʥʦ ʟʤʽʥʠ ʱʦʜʦ ʧʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ ʥʝ ʚʨʘʭʦʚʘʥʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ [38] ʚʠʨʦʙʥʠʢʠ ʧʠʪʥʠʭ ʚʦʜ ʧʦʚʠʥʥʽ 

ʧʨʦʚʦʜʠʪʠ ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʜ ʾʾ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʨʦʟʧʦʜʽʣʴʥʫ ʤʝʨʝʞʫ, ʣʠʰʝ ʨʘʜʽʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʶʶʪʴ ʫ ʤʽʩʮʷʭ ʚʦʜʦʟʘʙʦʨʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ 

ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʦʜʠʥ  

ʨʘʟ ʥʘ ʪʨʠ ʨʦʢʠ), ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʤʝʨʝʞʽ ʩʧʦʞʠʚʘʯʘ ʢʦʥʪʨʦʣʶʶʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ 

ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ.  

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʧʫʥʢʪʘʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʅʦʚʠʡ ʪʝʨʤʽʥ çʧʫʥʢʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠè ʟʘ ʥʘʰʦʶ ʽʥʽʮʽʘʪʠʚʦʶ ʙʫʚ ʚʚʝʜʝʥʠʡ ʫ 2017 ʨ. ʫ 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʧʠʪʥʫ ʚʦʜʫ, ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè [71]. 

ʇʫʥʢʪʦʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʚʘʞʘʶʪʴ ʤʽʩʮʝ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʦʜʠ, ʚ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʜ̔ʧʦʚʽʜʥʽʩʪʴ ʷʢʦʩʪʽ ʚʦʜʠ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʘ ʩʘʤʝ: 

ï ʟ ʢʨʘʥʽʚ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ï ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ; 
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ï ʚ ʤʽʩʮʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ï ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ 

ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ (ʪʝʭʥʦʣʦʛʽʯʥʠʭ) ʧʦʪʨʝʙ; 

ï ʚ ʤ̔ʩʮʷʭ ʨʦʟʣʠʚʫ ʚ ʪʘʨʫ ʩʧʦʞʠʚʘʯʘ ï ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ 

ʧʠʪʥʦʾ ʚʦʜʠ; 

ï ʚ ʤʽʩʮʷʭ ʨʦʟʣʠʚʫ ʚ ʩʧʦʞʠʚʯʫ ʪʘʨʫ ï ʜʣʷ ʬʘʩʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. 

ʇʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʨʦʙʣʶʶʪʴʩʷ ʢʦʤʧʝʪʝʥʪʥʠʤʠ ʦʨʛʘʥʘʤʠ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʤʦʛ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ɼʠʨʝʢʪʠʚʽ [36] (ʜʦʜʘʪʦʢ ɾ) ʪʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʦʮʽʥʮʽ ʨʠʟʠʢʫ, ʚʠʢʣʘʜʝʥʽʡ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ [36]. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʧʦʚʠʥʥʽ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʞʦʜʝʥ ʯʠʥʥʠʢ, ʷʢʠʡ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʝ ʦʯʽʢʫʚʘʪʠʩʷ, ʡʤʦʚʽʨʥʦ, ʥʝ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ 

ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʘ ʙʫʜʝ ʟʘʭʠʱʝʥʦ. ʅʘʣʝʞʥʽ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ (ʥʘ ʧʽʜʩʪʘʚʽ 

ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʘʙʦ ʙʝʟ ʥʝʾ) ʧʦʚʠʥʥʽ ʨʦʟʨʦʙʣʷʪʠʩʷ ʢʦʤʧʝʪʝʥʪʥʠʤʠ ʦʨʛʘʥʘʤʠ, 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ, ʦʥʦʚʣʶʚʘʪʠʩʷ ʘʙʦ ʧʨʦʜʦʚʞʫʚʘʪʠʩʷ ʢʦʞʥʽ ʧ'ʷʪʴ 

ʨʦʢʽʚ [36].  

ʗʢʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ ʧʝʨʝʣʽʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ ʩʢʦʨʦʯʝʥʦʛʦ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʱʦ ʙʫʣʦ ʛʘʨʤʦʥʽʟʦʚʘʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʝʨʝʣʽʢʦʤ ʜʣʷ ʧʝʨʝʚʽʨʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] (ʜʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 2015 ʨ.) 

ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʣʽʢʫ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ. ɺʩʴʦʛʦ ʫ 

ɼʠʨʝʢʪʠʚʽ 13 ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚ ɼʉʘʥʇʽʅ 2.2.4-171-10 ï 

27 (ʜʦʜʘʪʦʢ ɿ) [38]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʫʢʨʘʾʥʩʴʢʠʡ 

ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʚʤʽʱʫʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʽʜ ʯʘʩ ʩʢʦʨʦʯʝʥʦʛʦ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʙʽʣʴʰʠʤ ʧʝʨʝʣʽʢʦʤ ʟʘʣʠʰʢʦʚʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ 

ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ ʪʘʢʦʞ ʟʘʟʥʘʯʝʥʦ: ʧʦʣʽʬʦʩʬʘʪʠ, ʧʦʣʽʘʢʨʠʣʘʤʽʜ ʪʘ ʢʨʝʤʥʽʡ (ʥʝ 

ʨʽʜʰʝ ʥʽʞ 1 ʨʘʟ ʥʘ ʟʤʽʥʫ), ʭʣʦʨ, ʦʟʦʥ, ʜʽʦʢʩʠʜ ʭʣʦʨʫ (ʥʝ ʨʽʜʰʝ ʥʽʞ 1 ʨʘʟ ʥʘ 

ʛʦʜʠʥʫ). ɿʙʽʣʴʰʝʥʦ ʪʘʢʦʞ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʚʤʽʩʪ ʷʢʠʭ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʯʝʨʝʟ ʦʙʨʦʙʢʫ ʨʝʘʛʝʥʪʘʤʠ, ʘ ʩʘʤʝ 

ʜʦʧʦʚʥʝʥʦ: ʭʣʦʨʠʪʘʤʠ ï ʫ ʨʘʟʽ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ, ʭʣʦʨʦʬʦʨʤʦʤ ï ʫ 

ʨʘʟʽ ʭʣʦʨʫʚʘʥʥʷ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 



273 
 

  

ʭʣʦʨʬʝʥʦʣʘʤʠ ï ʫ ʨʘʟʽ ʧʨʠʩʫʪʥʦʩʪʽ ʬʝʥʦʣʽʚ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʭʣʦʨʚʤʽʩʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ  ï ʫ ʨʘʟʽ ʦʟʦʥʫʚʘʥʥʷ 

ʚʦʜʠ. ʇʝʨʝʣʽʢ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʧʦʚʥʝʥʦ ʥʘ ʪʦʡ ʯʘʩ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ï ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, 

ʬʝʥʦʣʠ. ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʧʦʢʘʟʥʠʢʽʚ ʩʢʦʨʦʯʝʥʦʛʦ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʷʚʥʦʩʪʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʤʝʪʦʜʽʚ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ 

ʘʙʦ ʟʥʠʞʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʩʢʦʨʦʯʝʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚʜʚʽʯʽ, ʷʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʻ ʩʪʘʙʽʣʴʥʦʶ ʪʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 75 % 

ʾʭ ɻɼʂ. 

ʗʢʱʦ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʤʝʨʝʞʽ (ʧʫʥʢʪʘʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ), ʪʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38] ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʨʦʟʧʦʜʽʣʴʥʽʡ 

ʤʝʨʝʞʽ ʣʠʰʝ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʭʣʦʨʦʬʦʨʤ 

ʚʠʟʥʘʯʘʶʪʴ ʫ ʨʘʟʽ ʜʦʭʣʦʨʫʚʘʥʥʷ ʥʘ ʩʧʦʨʫʜʘʭ ʤʝʨʝʞ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ) ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢ̔ ʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʠʪʥʦʶ ʚʦʜʦʶ ʟ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʯʘʩʪʦʪʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʦʟʧʦʜʽʣʴʥʽʡ 

ʤʝʨʝʞʽ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 

[485] ʧʦʢʘʟʘʚ ʪʘʢʝ. ɿʘ ʜʚʦʤʘ ʟʘʟʥʘʯʝʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʯʘʩʪʦʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʩʪʘʻ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦʧʨʦʚʦʜʫ. ʋ ɭʚʨʦʧʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ ʪʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙ ʥʘ ʨʽʢ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʋʢʨʘʾʥʽ ï ʧʦʝʪʘʧʥʝ ʦʙʤʝʞʝʥʝ ʧʽʜʚʠʱʝʥʥʷ 

(ʚʽʜ 12 ʜʦ 1200 ʧʨʦʙ/ʨʽʢ). ɿʦʢʨʝʤʘ, ʜʣ̫  ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ ʧʦʪʫʞʥʽʩʪʶ Ò 400 000 ʤ3/ʜʦʙʫ 

ʟʘʟʥʘʯʝʥʘ ʯʘʩʪʦʪʘ ʫ ʜʚʦʭ ʜʦʢʫʤʝʥʪʘʭ ʤʘʡʞʝ ʟʙʽʛʘʻʪʴʩʷ, ʘ ʟ ʙʽʣʴʰʠʤʠ ʧʦʪʫʞʥʦʩʪʷʤʠ 

ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʙʽʣʴʰʘ, ʚʦʜʥʦʯʘʩ ʨʽʟʥʠʮʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʦʜʦʧʨʦʚʦʜʫ (ʨʠʩ. 6.1).  

ʅʘ ʩʴʦʛʦʜʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʩʽʭ 

ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ ʚʩʪʘʥʦʚʣʝʥʦ ʻʜʠʥʽ ʚʠʤʦʛʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʝʨʝʜʥʴʦʾ  
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ʈʠʩ.  6.1 ï  ʏʘʩʪʦʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʦʟʧʦʜʽʣʴʥʽʡ ʤʝʨʝʞʽ 

ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38].  

 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʦʢʫ  (ʤ3/ʜʦʙʫ). ʋ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʩʪʘʥʦʚʣʝʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʜʦ 

ʥʘʜʘʥʥʷ ʯʠʥʥʦʩʪʽ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʫ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʦʩʽʾ. 

ɺ ʫʢʨʘʾʥʩʴʢʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ [38] ʚʠʤʦʛʠ ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ (ʬʘʩʦʚʘʥʠʭ, ʟ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʙʶʚʝʪʽʚ, ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ) ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʤʘʶʪʴ ʩʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ. ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʩʽʤʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ (ʟʘ ʧʦʚʥʦʶ 

ʧʨʦʛʨʘʤʦʶ), ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ, ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʪʘ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʟʙʽʛʘʶʪʴʩʷ (ʦʜʠʥ ʨʘʟ 

ʥʘ ʨʽʢ), ʦʜʥʘʢ ʧʨʦʛʨʘʤʠ ʩʢʦʨʦʯʝʥʦʛʦ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʘ ʩʢʦʨʦʯʝʥʦʛʦ ʢʦʥʪʨʦʣʶ 

(ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ) ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʧʠʪʥʠʭ ʚʦʜ 

ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʞʦʨʩʪʢʽʰʽ (ʫ ʢʦʞʥʽʡ ʧʘʨʪʽʾ ʪʘ ʦʜʠʥ ʨʘʟ ʥʘ ʪʠʞʜʝʥʴ 

ʚʽʜʧʦʚʽʜʥʦ), ʥʽʞ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʟ̔ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ (ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ). 
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ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ [36] ʜʦʟʚʦʣʷʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʟʘʭʠʩʪʫ ʜʞʝʨʝʣ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʘʣʝ ʟʘ ʫʤʦʚʠ, ʱʦ ʙʫʜʫʪʴ ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʩʧʦʞʠʚʘʯʽʚ, ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʨʤʘʪʠʚʥʫ ʷʢʽʩʪʴ 

ʧʠʪʥʦʾ ʚʦʜʠ. ɿʘʟʥʘʯʝʥʝ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ. 

ɺʠʤʦʛʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʉʘʅʽʅ 2.2.4-171-10 [38] 

ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʚʦʜʫ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʢʨʽʤ 

ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʚʚʘʞʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʚʦʜʠ ʥʝʛʘʪʠʚʥʦ 

ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʭʘʨʯʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝ 

ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʦʜʠ: ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʩʦʙʠʩʪʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʜʞʝʨʝʣ, ʧʦʪʫʞʥʽʩʪʶ ʤʝʥʰʝ, ʥʽʞ 10 ʤ3 ʥʘ ʜʦʙʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʘʙʦ ʪʘʢʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʥʰʝ, ʥʽʞ 50 ʦʩʽʙ, ʷʢʱʦ ʮʷ ʧʠʪʥʘ ʚʦʜʘ ʥʝ ʧʦʩʪʘʯʘʻʪʴʩʷ ʟ 

ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ ʘʙʦ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʞʠʚʘʯʽ 

ʪʘʢʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʽʥʬʦʨʤʦʚʘʥʽ ʧʨʦ ʮʝ ʪʘ ʧʨʦ ʟʘʭʦʜʠ, ʱʦ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʞʠʪʽ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʾʭ ʟʜʦʨʦʚôʷ ʫ ʨʘʟʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ʋ ɼʠʨʝʢʪʠʚʽ 

98/83/ɭʉ [36] ʚʠʩʫʚʘʶʪʴʩʷ ʻʜʠʥʽ ʚʠʤʦʛʠ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʞʝʨʝʣ. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʜʦʢʫʤʝʥʪ ʚʤʽʱʫʻ ʚʠʤʦʛʠ ʜʦ 

ʷʢʦʩʪʽ ʢʦʣʦʜʷʟʥʦʾ (ʢʘʧʪʘʞʥʦʾ) ʧʠʪʥʦʾ ʚʦʜʠ, ʦʜʥʘʢ ʚʦʥʠ ʤʝʥʰ ʞʦʨʩʪʢʽ ʥʽʞ ʜʣʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ, ʪʦʤʫ ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʟ ʨʦʟʫʤʥʠʤ ʢʦʤʧʨʦʤʽʩʦʤ ʤʽʞ ʙʘʞʘʥʠʤ ʪʘ 

ʤʦʞʣʠʚʠʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʠʥʥʠʭ ʥʘ ʪʦʡ ʯʘʩ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ [486, 487].  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʩʘʤʽ ʢʦʨʠʩʪʫʚʘʯʽ 

ʪʘ ʩʧʦʞʠʚʘʯʽ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʙʝʟʧʝʢʫ ʪʘ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ 

ʫ ʚʥʫʪʨʽʰʥʽʡ ʨʦʟʧʦʜʽʣʴʥʽʡ ʩʠʩʪʝʤʽ. ɿʘʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ ï ʮʝ ʤʝʨʝʞʽ, ʘʨʤʘʪʫʨʘ ʥʘ ʥʠʭ, 

ʧʨʠʣʘʜʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʠ ʦʙʣʽʢʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʢʨʘʥʘʤʠ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʧʦʞʠʚʘʯʝʤ, ʪʘ ʟʦʚʥʽʰʥʴʦʶ ʨʦʟʧʦʜʽʣʴʥʦʶ ʤʝʨʝʞʝʶ, ʘʣʝ ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʨʘʟʽ, ʷʢʱʦ 

ʚʦʥʠ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʦʜʦʧʦʩʪʘʯʘʣʴʥʠʢʘ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʆʪʞʝ, ʚʠʨʦʙʥʠʢ ʧʠʪʥʦʾ ʚʦʜʠ ʥʝ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʧʦʛʽʨʰʝʥʥʷ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʱʦ ʮʝ ʩʪʘʣʦʩʷ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʠʩʪʝʤʽ, ʷʢʘ, ʷʢ ʽ ʾʾ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʡʦʛʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʦʜʥʘʢ ʮʝ ʥʝ 
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ʩʪʦʩʫʻʪʴʩʷ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʩʘʤʝ ʛʨʦʤʘʜʩʴʢʠʭ ʫʩʪʘʥʦʚ 

ʪʘʢʠʭ, ʷʢ ʣʽʢʘʨʥʽ, ʰʢʦʣʠ, ʨʝʩʪʦʨʘʥʠ.  

ʗʢʱʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʩʪʘʣʦʩʷ ʫ ʚʥʫʪʨʽʰʥʽʡ ʨʦʟʧʦʜʽʣʴʥʽʡ 

ʩʠʩʪʝʤʽ, ʩʣʽʜ: 

a) ʚʞʠʪʠ ʥʘʣʝʞʥʠʭ ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʥʘ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ, ʪʘʢʠʭ, ʷʢ ʢʦʥʩʫʣʴʪʘʮʽʷ 

ʚʣʘʩʥʠʢʽʚ ʱʦʜʦ ʙʫʜʴ-ʷʢʠʭ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʠʪʠ,  ʪʘ/ʘʙʦ 

ʚʞʠʪʠ ʽʥʰʽ ʟʘʭʦʜʠ, ʪʘʢʽ, ʷʢ ʥʘʣʝʞʥʽ ʤʝʪʦʜʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟ ʤʝʪʦʶ ʟʤʽʥ ʭʘʨʘʢʪʝʨʫ ʘʙʦ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʜʦ ʾʾ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʚʥʫʪʨʽʰʥʶ ʨʦʟʧʦʜʽʣʴʥʫ ʩʠʩʪʝʤʫ ʫ ʪʘʢʠʡ 

ʩʧʦʩʽʙ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʘʙʦ ʫʩʫʥʫʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʚʦʜʠ ʥʘ 

ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. ʉʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʙʫʜʴ-ʷʢʠʭ ʤʦʞʣʠʚʠʭ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʟ̔ ʤʝʪʦʶ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʽ ʚʦʥʠ ʧʦʚʠʥʥʽ ʪʘ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ. 

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ, ʟʦʢʨʝʤʘ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʨʘʟʽ:  

ï ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʧʝʚʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ; 

ï ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʧʨʦʛʨʘʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʧʽʜʩʪʘʚʽ 

çʦʮʽʥʢʠ ʨʠʟʠʢʽʚè; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ (-ʠʭ) ʥʦʨʤʘʪʠʚʫ (-ʽʚ) ʪʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ; 

ï ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʚʥʫʪʨʽʰʥʽʡ ʨʦʟʧʦʜʽʣʴʥʽʡ ʩʠʩʪʝʤʽ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʧʝʚʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ; 

ï ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʧʦʪʫʞʥʽʩʪʶ ʤʝʥʰʝ, ʥʽʞ 

10 ʤ3 ʥʘ ʜʦʙʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʘʙʦ ʪʘʢʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʥʰʝ, ʥʽʞ 50 ʦʩʽʙ, ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ. 

ʂʦʞʥʽ ʪʨʠ ʨʦʢʠ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʟ ʤʝʪʦʶ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʛʦʪʫʻʪʴʩʷ ʟʚʽʪ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʧʨʦʙʣʝʤ ʟ ʷʢʽʩʪʶ 

ʪʘ ʰʣʷʭʽʚ ʾʾ ʧʦʣʽʧʰʝʥʥʷ. ʈʘʟʦʤ ʟ ʧʝʨʰʠʤ ʟʚʽʪʦʤ ʚʠʜʘʻʪʴʩʷ ʜʨʫʛʠʡ ï ʧʨʦ ʟʘʭʦʜʠ ʟ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʙʫʣʠ ʚʞʠʪʽ ʪʘ ʧʣʘʥʫʶʪʴʩʷ. 
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ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʧʝʨʝʜʙʘʯʝʥʦ ʣʠʰʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʙʶʚʝʪʽʚ, ʢʦʣʦʜʷʟʽʚ ʯʠ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʫ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʾʾ ʩʧʦʞʠʚʘʥʥʷ ʰʣʷʭʦʤ ʚʠʚʽʰʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʘʙʣʠʯʢʠ çɺʦʜʘ ʜʣʷ ʧʠʪʪʷ ʥʝʧʨʠʜʘʪʥʘè. ɿʛʽʜʥʦ ʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʧʠʪʥʫ ʚʦʜʫ, 

ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè ʢʦʞʥʦʤʫ ʩʧʦʞʠʚʘʯʝʚʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʜʝʨʞʘʚʦʶ  ʛʘʨʘʥʪʫʻʪʴʩʷ  ʧʨʘʚʦ ʚʽʣʴʥʦʛʦ  ʜʦʩʪʫʧʫ  ʜʦ  ʽʥʬʦʨʤʘʮʽʾ  ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ 

ʚʦʜʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ  ʮʝʥʪʨʘʣʴʥʠʡ  ʦʨʛʘʥ  ʚʠʢʦʥʘʚʯʦʾ  ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ 

ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦʨʦʢʫ ʛʦʪʫʻ ʽ ʦʧʨʠʣʶʜʥʶʻ  

ʚ  ʧʦʨʷʜʢʫ, ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʫ ʜʦʧʦʚʽʜʴ ʧʨʦ 

ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥ  ʧʠʪʥʦʛʦ  ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʟʘʙʝʟʧʝʯʫʻ 

ʟʘʽʥʪʝʨʝʩʦʚʘʥʽ ʦʨʛʘʥʠ  ʜʝʨʞʘʚʥʦʾ  ʚʣʘʜʠ,  ʛʨʦʤʘʜʩʴʢʽ  ʦʨʛʘʥʽʟʘʮʽʾ,  ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʫʩʪʘʥʦʚʠ,  ʦʨʛʘʥʽʟʘʮʽʾ  ʪʘ  ʛʨʦʤʘʜʷʥ  ʽʥʬʦʨʤʘʮʽʻʶ  ʧʨʦ  ʚʠʧʘʜʢʠ  ʽ ʧʨʠʯʠʥʠ  

ʟʘʙʨʫʜʥʝʥʥʷ  ʧʠʪʥʦʾ  ʚʦʜʠ. ʋ ʨʘʟʽ,  ʢʦʣʠ ʧʠʪʥʘ ʚʦʜʘ ʤʘʻ ʚʽʜʭʠʣʝʥʥʷ  ʟʘ  ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʽʜ ʜʝʨʞʘʚʥʦʛʦ  ʩʪʘʥʜʘʨʪʫ,  ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʽʥʬʦʨʤʫʶʪʴ 

ʩʧʦʞʠʚʘʯʽʚ ʯʝʨʝʟ  ʟʘʩʦʙʠ  ʤʘʩʦʚʦʾ  ʽʥʬʦʨʤʘʮʽʾ  ʧʨʦ  ʾʾ  ʷʢʽʩʪʴ  ʪʘ ʚʞʠʚʘʶʪʴ  ʟʘʭʦʜʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ  ʟ  ʚʽʜʚʝʨʥʝʥʥʷʤ  ʟʘʛʨʦʟʠ  ʟʜʦʨʦʚ'ʶ  

ʣʶʜʝʡ. ʆʪʞʝ, ʧʦʨʷʜʦʢ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚ ʋʢʨʘʾʥʽ ʥʦʩʠʪʴ ʜʝʢʣʘʨʘʪʠʚʥʠʡ 

ʭʘʨʘʢʪʝʨ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 

 

1. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʤʽʞ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʪʘ ɼʉʘʥʇʽʅ 

2.2.4-171-10 [38] ʻ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʡ ʧʦʨʷʜʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ. ɿʛʽʜʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʜʦʢʫʤʝʥʪʦʤ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟ ʤʝʪʦʶ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʩʧʦʞʠʚʘʯʽʚ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, ʘ ʟ 

ʫʢʨʘʾʥʩʴʢʠʤ ï ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʪʨʦʣʴ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʛʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʩʪʘʯʘʥʥʶ ʩʧʦʞʠʚʘʯʘʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʽʩʪʴ ʷʢʦʾ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ɿʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʦʩʥʦʚʥʠʤʠ ʤʽʩʮʷʤʠ 

http://zakon5.rada.gov.ua/laws/show/2918-14?nreg=2918-14&find=1&text=%B3%ED%F4%EE%F0%EC&x=6&y=10#w15
http://zakon5.rada.gov.ua/laws/show/2918-14?nreg=2918-14&find=1&text=%B3%ED%F4%EE%F0%EC&x=6&y=10#w16
http://zakon5.rada.gov.ua/laws/show/2918-14?nreg=2918-14&find=1&text=%B3%ED%F4%EE%F0%EC&x=6&y=10#w17
http://zakon5.rada.gov.ua/laws/show/2918-14?nreg=2918-14&find=1&text=%B3%ED%F4%EE%F0%EC&x=6&y=10#w18
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ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʻ çʧʫʥʢʪʠ 

ʚʜ̔ʧʦʚʽʜʥʦʩʪʽè, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38].  

2. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʫʢʨʘʾʥʩʴʢʠʡ 

ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ [38] ʚʤʽʱʫʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʽʜ ʯʘʩ 

ʩʢʦʨʦʯʝʥʦʛʦ ʪʘ ʩʢʦʨʦʯʝʥʦʛʦ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ 

ʙʽʣʴʰʠʤ ʧʝʨʝʣʽʢʦʤ ʧʦʢʘʟʥʠʢʽʚ (ʙʽʣʴʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ) ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʚʜʷʢʠ 

ʧʦʢʘʟʥʠʢʘʤ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʟʘʣʠʰʢʦʚʠʭ ʢʽʣʴʢʦʩʪʝʡ ʨʝʘʛʝʥʪʽʚ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʥʠʤʠ. ʋ ʜʚʦʭ ʜʦʢʫʤʝʥʪʘʭ 

ʧʝʨʝʜʙʘʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʘʙʦ ʟʤʝʥʰʝʥʥʷ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚ, ʱʦ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ɭʚʨʦʧʝʡʩʴʢʠʡ 

ʧʦʨʷʜʦʢ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʪʘ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʛʣʠʙʰʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʚʦʜ, ʨʦʟʨʦʙʣʷʪʠ ʽ ʩʚʦʻʯʘʩʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟʘʭʦʜʠ ʜʣʷ 

ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38].  

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʽʜʩʫʪʥʽ 9 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʻ ʫ 

ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36], ʦʜʥʘʢ ʚʢʣʶʯʝʥʦ 22 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ, 6 ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ 2 ʨʘʜʽʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36], ʱʦ ʚʤʽʱʫʻ 3 ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʟʘʣʠʰʢʦʚʠʡ ʚʤʽʩʪ ʨʝʘʛʝʥʪʽʚ (ʘʣʶʤʽʥʽʡ, ʘʢʨʠʣʘʤʽʜ ʪʘ ʝʧʽʭʣʦʨʛʽʜʨʠʥ), ɼʉʘʥʇʽʅ 2.2.4-

171-10 [38] ʚʤʽʱʫʻ ʚʽʜʧʦʚʽʜʥʠʭ 7 ʧʦʢʘʟʥʠʢʽʚ (ʟʘʣʠʰʢʦʚʠʡ ʘʢʪʠʚʥʠʡ ʭʣʦʨ, ʦʟʦʥ, 

ʧʦʣʽʘʢʨʠʣʘʤʽʜ, ʧʦʣʽʬʦʩʬʘʪʠ, ʘʣʶʤʽʥʽʡ, ʜʽʦʢʩʠʜ ʭʣʦʨʫ, ʧʦʣʽʘʢʨʠʣʘʤʽʜ). ʋ ɼʠʨʝʢʪʠʚʽ 

ʧʦʨʽʚʥʷʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʤʝʥʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ (5 ʪʘ 9 ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ 

(7 ʪʘ 11 ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ). ʇʦʢʘʟʥʠʢ Clostridium perfringens ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʜʦʢʫʤʝʥʪʽ ʚʽʜʩʫʪʥʽʡ. 

4. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ [36] 

ʜʦʟʚʦʣʷʻ ʪʠʤʯʘʩʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʫ ʥʽʡ ʧʦʨʷʜʢʫ ʪʘ ʩʧʨʦʱʝʥʦʛʦ, ʷʢʱʦ ʧʝʨʝʚʠʱʝʥʥʷ ʦʜʥʦʛʦ ʩʘʥʽʪʘʨʥʦ-
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ʭʽʤʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʷʚʣʷʻʪʴʩʷ ʧʨʦʪʷʛʦʤ Ò 30 ʜʽʙ ʩʫʤʘʨʥʦ ʥʘ ʨʽʢ. ɺ ʦʩʥʦʚʫ 

ʜʚʦʭ ʜʦʢʫʤʝʥʪʽʚ ʧʦʢʣʘʜʝʥʦ ʪʘʢʽ ʧʨʠʥʮʠʧʠ: ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʷʢʦʩʪʽ ʜʦ 

ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ, ʧʦʝʪʘʧʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʨʷʜʢʫ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʪʦʱʦ. 

ʆʜʥʘʢ, ʚʠʤʦʛʠ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ 

[36] ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʦʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.   

5. ɺʠʷʚʣʝʥʽ ʩʫʪʪʻʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʧʨʠʥʮʠʧʘʭ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʠ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʟ ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ 

ʜʞʝʨʝʣ) ʚ ʋʢʨʘʾʥʽ ʪʘ ɭʚʨʦʧʽ. ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʚʠʩʫʚʘʶʪʴʩʷ ʞʦʨʩʪʢʽʰʽ ʚʠʤʦʛʠ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ, ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ 

ʪʘ ʙʶʚʝʪʽʚ, ʥʽʞ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ. ʆʜʥʘʢ, ʜʣʷ ʦʩʪʘʥʥʽʭ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʜʣʷ 

ʧʠʪʥʠʭ ʚʦʜ ̔ʟ ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36]. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʚ ʪʘʢʠʭ  ʧʫʙʣʽʢʘʮʽʷʭ: 
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ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟʘ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʶ 

ʧʨʦʛʨʘʤʦʶ çʇʠʪʥʘ ʚʦʜʘ ʋʢʨʘʾʥʠè // ɻʽʛʽʻʥʘ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ : ʟʙ. ʥʘʫʢ. ʧʨ. ʂ., 2010. 
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ʧʠʪʥʫ ʚʦʜʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  // ɻʽʛʽʻʥʘ 
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ʈʆɿɼɯʃ 7 

ʅɸʋʂʆɺɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʂʆʅʎɽʇʊʋɸʃʔʅʀʍ ʇɯɼʍʆɼɯɺ  

ɼʆ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɰ ɹɸɿʀ  

ʑʆɼʆ ʗʂʆʉʊɯ ʇʀʊʅʆɰ ɺʆɼʀ 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʠ ʥʘʫʢʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ, ʧʦʢʣʘʜʝʥʠʭ ʚ ʦʩʥʦʚʫ ʟʤʽʥ ʜʦ ʯʠʥʥʠʭ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38], ʽ ʩʪʦʩʫʶʪʴʩʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʧʦʨʷʜʢʫ ʾʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʪʦʱʦ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʦʟʜʽʣʠ 4, 5) ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ, 

ʚʤʽʩʪ ʷʢʠʭ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʯʠʥʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʪʘ 

ʚʠʜʽʣʠʪʠ ʟ ʥʠʭ ç̔ ʥʜʠʢʘʪʦʨʥʽè (ʨʠʩ. 7.1). ʉʝʨʝʜ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʫ ɼʠʨʝʢʪʠʚʽ 

98/83/ɭʉ [36] (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]) ʥʝ ʟʘʟʥʘʯʝʥʽ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ: ʬʦʨʤʘʣʴʜʝʛʽʜ (2 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʘ ʦʟʥʘʢʘ 

ʰʢʽʜʣʠʚʦʩʪʽ), ʢʨʝʤʥʽʡ (2 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʘ ʦʟʥʘʢʘ 

ʰʢʽʜʣʠʚʦʩʪʽ), ʮʠʥʢ (3 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʟʘʛʘʣʴʥʦ ʩʘʥʽʪʘʨʥʘ ʦʟʥʘʢʘ ʰʢʽʜʣʠʚʦʩʪʽ), 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ (4 ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʟʥʘʢʘ ʰʢʽʜʣʠʚʦʩʪʽ), ʬʝʥʦʣʠ (4 

ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʘ ʦʟʥʘʢʘ ʰʢʽʜʣʠʚʦʩʪʽ) [457], ʡʦʜ, ʟʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ, 

ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʪʘ ʩʫʭʠʡ ʟʘʣʠʰʦʢ. ʆʪʞʝ, ʫ ʨʘʟʽ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ɼʠʨʝʢʪʠʚʠ 

98/83/ɭʉ [36] ʜʦʮʽʣʴʥʦ ʟʘʣʠʰʠʪʠ ʾʭ ʫ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38].  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ (ʨʦʟʜʽʣʠ 4, 5) ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʋʢʨʘʾʥʠ ʪʘʢʠʭ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ï ʙʝʨʠʣʽʶ, ʤʦʣʽʙʜʝʥʫ, ʩʪʨʦʥʮʽʶ, ʘ 

ʦʪʞʝ,  ʽʩʥʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38], ɦ ʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʚʠʟʥʘʯʝʥʥʶ ʫ ʚʩʽʭ ʧʠʪʥʠʭ ʚʦʜʘʭ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʦʟʜʽʣ 6) ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ [38] ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʚ ʦʢʨʝʤʫ ʛʨʫʧʫ çʽʥʜʠʢʘʪʦʨʥʠʭè 
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ʧʦʢʘʟʥʠʢʽʚ ʪʘʢʽ: ʥʘʪʨʽʡ, ʢʦʣʽʬʦʨʤʠ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʟʘʧʘʭ, ʩʤʘʢ ʪʘ ʧʨʠʩʤʘʢ, 

ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʠ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʘʣʶʤʽʥʽʡ, ʘʤʦʥʽʡ, ʟʘʣʽʟʦ ʟʘʛʘʣʴʥʝ, ʤʘʨʛʘʥʝʮʴ, ʇʆ, 

 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  

ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦ ʜʞʝʨʝʣ 

 (ʟʘ ʜʘʥʠʤʠ ʚʦʜʦʢʘʥʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ ʨ. ɼʥʽʧʨʦ) 

ʭʣʦʨʦʬʦʨʤ, ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ, ʥʽʢʝʣʴ, ʩʝʣʝʥ, ʢʘʜʤʽʡ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʬʝʥʦʣʠ 

ʣʝʪʢʽ, ʭʣʦʨ ʟʚôʷʟʘʥʠʡ; çʽʥʜʠʢʘʪʦʨʥʽè  ʧʦʢʘʟʥʠʢʠ ï ʇʆ, ʢʘʣʘʤʫʪʥʽʩʪʴ, 

ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʩʤʘʢ ʪʘ ʧʨʠʩʤʘʢ, ʘʤʦʥʽʡ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, 

ʘʣʶʤʽʥʽʡ, ʤʘʨʛʘʥʝʮʴ 

ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ 

ʥʽʪʨʘʪʠ,  ʬʪʦʨʠʜʠ; çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ  ï ʟʘʣʽʟʦ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, 

ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʭʣʦʨʠʜʠ, ʩʫʣʴʬʘʪʠ, ʤʘʨʛʘʥʝʮʴ, ʘʤʽʘʢ 

ʅʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ  

ʟ ʙʶʚʝʪʽʚ ʤ. ʂʠʻʚʘ 

ʩʝʣʝʥ, ʟʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ; çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ  ï ʢʘʣʘʤʫʪʥʽʩʪʴ ʪʘ ʽʥʰʽ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ,  ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʭʣʦʨʠʜʠ, 

ʘʤʦʥʽʡ 

ʟ ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʥʽʪʨʘʪʠ, ʥʽʢʝʣʴ, ʬʝʥʦʣ, ʬʦʨʤʘʣʴʜʝʛʽʜ, ʢʨʝʤʥʽʡ; çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ  ï 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, 

ʘʤʦʥʽʡ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʪʘ 

ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʭʣʦʨʦʬʦʨʤ, ʢʘʜʤʽʡ, ʩʚʠʥʝʮʴ, ʤʽʜʴ, ʥʽʢʝʣʴ, ʮʠʥʢ, ɼɼɼ, ɼɼɽ, ɼɼʊ; 

ç̔ ʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ  ï ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ 

ʇʠʪʥʘ ʚʦʜʘ ʬʘʩʦʚʘʥʘ ʪʘ ʟ ʢʦʤʝʨʮʽʡʥʠʭ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ  

(ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ)  

ʟ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

ʭʣʦʨʦʬʦʨʤ ʪʘ ʽʥʰʽ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʠ, ʥʽʪʨʘʪʠ, ʬʝʥʦʣʠ, ʢʨʝʤʥʽʡ, ʥʘʪʨʽʡ, ʫ 

ʰʪʫʯʥʦ ʡʦʜʦʚʘʥʠʭ ʚʦʜʘʭ ï ʡʦʜ; çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ  ï ʩʫʭʠʡ ʟʘʣʠʰʦʢ              

(< 100 ʤʛ/ʣ), ʇʆ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʘʤʦʥʽʡ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʭʣʦʨʠʜʠ 

ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ 

ʥʽʪʨʘʪʠ, ʬʪʦʨʠʜʠ, ʥʽʪʨʠʪʠ, ʢʨʝʤʥʽʡ, ʟʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ; çʽʥʜʠʢʘʪʦʨʥʽè 

ʧʦʢʘʟʥʠʢʠ ï ʩʫʭʠʡ ʟʘʣʠʰʦʢ (< 100 ʤʛ/ʣ), ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʤʘʨʛʘʥʝʮʴ, ʚʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʇʆ 

ʈʠʩ. 7.1 ï ɺʠʷʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʷ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʙʽʣʴʰʠʭ ʟʘ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʟʛʽʜʥʦ ʟ ɼʉʘʥʇʽʅ 2.2.4-171-10, ʪʘ 

çʽʥʜʠʢʘʪʦʨʥʽè ʟ-ʧʦʤʽʞ ʥʠʭ. 
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ʟʘʛʘʣʴʥʠʡ ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʨʘʜʽʘʮʽʡʥʽ, ʘ ʪʘʢʦʞ ʜʦʧʦʚʥʠʪʠ 

ɼʉʘʥʇʽʅ 9-ʪʶ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ï ʘʢʨʠʣʘʤʽʜ, ʚʽʥʽʣ ʭʣʦʨʠʜ, ʝʧʽʭʣʦʨʛʽʜʨʠʥ, 

ʧʦʣʽʮʠʢʣʠʯʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ (ʩʫʤʘ ʙʝʥʟʦ(b)ʬʣʫʦʨʘʥʪʝʥʫ, 

ʙʝʥʟʦ(k)ʬʣʫʦʨʘʥʪʝʥʫ, ʙʝʥʟʦ(ghi)ʧʝʨʠʣʝʥʫ, ʽʥʜʝʥʦ(1,2,3-cd)ʧʠʨʝʥʫ), ʙʨʦʤʘʪ, ʚ ʨʦʣʽ 

ç̔ ʥʜʠʢʘʪʦʨʥʠʭè ï ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ, Clostridium perfringens, ʪʨʠʪʽʡ, ʟʘʛʘʣʴʥʘ 

ʜʦʟʘ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. ʋ ʧʝʨʝʣʽʢ ç̔ ʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʚʢʣʶʯʠʪʠ ʜʣʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ï ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22ʦʉ, 

ʟʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ ʪʘ Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ), ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ, 

ʱʦ  ʨʦʟʣʠʚʘʶʪʴʩʷ ʫ ʧʣʷʰʢʠ ʪʘ ʢʦʥʪʝʡʥʝʨʠ, ï ʟʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ, Clostridium 

perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ). ʉʣʽʜ ʧʨʠʚʝʩʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʪʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʤʝʥʰ ʩʫʚʦʨʽ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38]: ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʘ ʽʥʰʠʭ ʚʦʜ ï ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʽ ʫ 22ʦʉ; ʜʣʷ ʚʦʜ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʟʣʠʚʫ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ ï Escherichia coli (E. coli), ʝʥʪʝʨʦʢʦʢʠ, 

Pseudomonas aeruginosa, ʟʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ  (ʜʦʜʘʪʦʢ ʂ).  

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʟʘʭʦʜʠ, ʷʢʽ ʚʞʠʚʘʶʪʴʩʷ ʜʣʷ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʫ ʙʫʜʴ-ʷʢʽʡ ʢʨʘʾʥʽ ʥʽ ʟʘ ʷʢʠʭ ʫʤʦʚ ʥʝ ʧʦʚʠʥʥʽ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʪʘ/ʘʙʦ ʜʦ ʧʨʷʤʦʛʦ ʘʙʦ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʥʘʷʚʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʟʘʟʥʘʯʝʥʦʛʦ, ʷʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʫ 

ʜʦʜʘʪʢʫ ɿ, ʜʦʮʽʣʴʥʦ ʟʘʣʠʰʠʪʠ ʞʦʨʩʪʢʽʰʽ ʯʠʥʥʽ ʚ ʋʢʨʘʾʥʽ ʥʦʨʤʘʪʠʚʠ. ɿʦʢʨʝʤʘ, 

ʧʨʦʚʝʜʝʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [264] ʧʽʜʪʚʝʨʜʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʦʨʤʫʚʘʥʥʷ 

ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʚ ʨʦʣʽ ç̔ ʥʜʠʢʘʪʦʨʥʦʛʦè ʧʦʢʘʟʥʠʢʘ. ɿʘʟʥʘʯʝʥʦ, ʱʦ 

1150 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʠʩʪʝʤʠ ʢʨʦʚʦʦʙʽʛʫ ʩʝʨʝʜ ʞʠʪʝʣʽʚ 

ʤʽʩʪʘ  ʍʝʨʩʦʥʘ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʽʜʚʠʱʝʥʠʤ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʧʠʪʥʦʾ ʚʦʜʠ (ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ ʫ 2004-2013 ʨʨ. ʙʫʚ ʥʘ ʨʽʚʥʽ ï 1777,7 Ñ 225,5 ʤʛ/ʣ).  

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʚʩʴʦʛʦ 20 ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʚʽʜʥʝʩʝʥʦ 

ʜʦ ç̔ ʥʜʠʢʘʪʦʨʥʠʭè, ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ çʽʟ ʟʘʧʘʩʦʤè ʪʘ ʚʤʽʩʪ ʷʢʠʭ 

ʤʦʞʝ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʨʤʘʪʠʚʘʤ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʫ ʜʦʢʫʤʝʥʪʽ, ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʝʚʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʙʫʤʦʚʣʝʥʠʡ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ ʘʙʦ ʥʝʧʨʷʤʠʤ ʚʧʣʠʚʦʤ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ, ʘ 
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ʪʘʢʦʞ ʧʨʠʨʦʜʥʠʤ ʾʭ ʚʤʽʩʪʦʤ ʪʘ ʥʝʩʫʪʪʻʚʦʶ ʙʘʨôʻʨʥʦʶ ʟʜʘʪʥʽʩʪʶ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʧʦʨʫʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʱʦʜʦ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ [3, 236]. ʅʘ ʩʴʦʛʦʜʥʽ ʚ 

ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʪʘ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʡ ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʙʝʟʧʝʯʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʨʘʟʽ ʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ç̔ ʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ,  

ʟʘʟʥʘʯʝʥʝ ʥʘʩʘʤʧʝʨʝʜ ʦʙʫʤʦʚʠʣʦ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ.  

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʫ ʨʦʟʜʽʣ ̔3, ʫ ʯʠʥʥʠʭ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] 10 ʧʦʢʘʟʥʠʢʽʚ 

ʤʘʶʪʴ ʜʚʘ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ (ʤʽʥʽʤʘʣʴʥʝ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ), ʧʨʠ ʮʴʦʤʫ 

ʤʘʢʩʠʤʘʣʴʥʽ ʾʭ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʚ'ʷʟʘʥʠʭ 

ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʞʦʨʩʪʢʽʰʦʛʦ ʥʦʨʤʘʪʠʚʫ, ʪʘ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʜʣʷ: ʘʤʦʥʽʶ ï 2,6 ʤʛ/ʣ; ʟʘʣʽʟʘ ï 1,0 ʤʛ/ʣ; ʤʘʨʛʘʥʮʶ ï 0,5 ʤʛ/ʣ; ʭʣʦʨʠʜʽʚ ï 350 ʤʛ/ʣ; 

ʩʫʣʴʬʘʪʽʚ ï 500 ʤʛ/ʣ, ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ï 1500 ʤʛ/ʣ, ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ï 

10 ʤʤʦʣʴ/ʣ, ʢʦʣʴʦʨʦʚʦʩʪʽ ï 35 ʛʨʘʜʫʩʽʚ, ʢʘʣʘʤʫʪʥʦʩʪʽ ï 3,5 ʅʆʂ (ʟʛʽʜʥʦ ʟ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʯʠʥʥʽ ʜʦ 01.01.2020 ʨ.), ʘʣʶʤʽʥʽʶ ï 0,5 ʤʛ/ʣ [489].  

ʗʢ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ʨʦʟʜʽʣʽ 6, ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ 

ʇʆ ʟʛʽʜʥʦ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʻʚʨʦʧʝʡʩʴʢʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʧʨʠʟʚʝʣʦ ʜʦ ʢʨʠʟʠ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʇʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʜʦʟʚʦʣʠʣʠ ʧʽʜʪʚʝʨʜʠʪʠ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ 

ʨʦʟʨʽʟʘʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʯʘʩʪʢʦʚʦ ʟʘʪʨʠʤʫʶʪʴʩʷ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʪʨʘʥʟʠʪʦʤ ʥʘʜʭʦʜʷʪʴ ʜʦ ʧʠʪʥʦʾ 

ʚʦʜʠ. ʉʘʤʽ ʩʦʙʦʶ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʥʘʚʽʪʴ ʫ 

ʧʽʜʚʠʱʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʥʝ ʥʝʩʫʪʴ ʥʝʙʝʟʧʝʢʠ ʜʣ̫ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ, ʦʜʥʘʢ ʾʭ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʪʘ ʥʘ ʝʪʘʧʘʭ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʽʥʪʝʥʩʠʬʽʢʫʻ 

ʫʪʚʦʨʝʥʥʷ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ, ʙʽʦʦʙʨʦʩʪʘʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʧʦʨʫʜ ʽ 

ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʩʧʨʠʷʻ ʚʪʦʨʠʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ ʧʠʪʥʦʾ ʚʦʜʠ [3, 31, 34, 35, 

309]. ʅʦʨʤʘʪʠʚ ʾʭ ʚʤʽʩʪʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʟʘ ʇʆ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʜʦʢʫʤʝʥʪʘʭ ʨʽʟʥʠʭ ʢʨʘʾʥ 

ʩʚʽʪʫ, ʚʠʭʦʜʷʯʠ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʪʘ ʤʦʞʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʪʦʨʠʥʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʟʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʫʚʘʥʥʷ,  ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʦʜʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ. ʆʜʥʘʢ ʧʽʜ ʯʘʩ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 
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ʣʶʜʝʡ ʩʧʦʞʠʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʶ ʇʆ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ 

ʤʦʞʣʠʚʠʡ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ, ʦʩʢʽʣʴʢʠ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʜʞʝʨʝʣʘ ʢʦʥʪʘʤʽʥʦʚʘʥʽ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʝ ʪʽʣʴʢʠ ʧʨʠʨʦʜʥʦʛʦ, ʘʣʝ ʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʋ ʩʢʣʘʜʽ ʦʩʪʘʥʥʽʭ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʦʣʫʢʠ ʟ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ, ʷʢʽ 

ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʫ  ʚʠʟʥʘʯʝʥʥʷ ʇʆ ʥʝ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ 

ʦʢʨʝʤʦ ʚʽʜ ʥʝʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʾ ʦʨʛʘʥʽʢʠ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ ʇʆ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʦʙʦʚôʷʟʢʦʚʠʤ ʤʘʻ ʩʪʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʫ ʙʽʦʪʝʩʪʽʚ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʦʤʦʤʫ ʧʨʠʥʮʠʧʽ ʧʽʜʙʦʨʫ ʯʫʪʣʠʚʠʭ ʜʦ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʛʽʜʨʦʙʽʦʥʪʽʚ.  

ʆʪʞʝ, ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ ʇʆ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʝʪʝʥʪʥʠʤ ʦʨʛʘʥʦʤ ʫ 

ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʦʜʠ 

ʚʦʜʦʜʞʝʨʝʣʘ ʟʘ ʚʤʽʩʪʦʤ ʪʦʢʩʠʯʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʤʝʞ 

ʢʦʣʠʚʘʥʥʷ ʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʟ̔ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʨʦʙʣʝʤ  

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3-5 ʨʦʢʽʚ, ʘ ʧʦʪʽʤ ʚʠʟʥʘʯʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ 

ʫ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʽʰʠʡ ʧʝʨʽʦʜ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ (ʦʮʽʥʶʶʪʴ Ó 10 ʧʨʦʙ 

ʚʦʜʠ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʫ ʙʽʦʪʝʩʪʽʚ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ 

ʦʢʨʝʤʦʤʫ ʚʦʜʦʧʨʦʚʦʜʽ ʜʦʟʚʦʣʷʪʴ ʚʩʪʘʥʦʚʠʪʠ ʨʝʘʣʴʥʫ ʙʝʟʧʝʯʥʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ 

ʚʝʣʠʯʠʥʫ ʇʆ ʽ ʟʘʪʚʝʨʜʠʪʠ ʢʦʨʝʛʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ (1,2; 1,4; 1,6; 1,8; 2,0) ʜʦ 

ʜʝʨʞʘʚʥʦʛʦ ʥʦʨʤʘʪʠʚʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʇʆ, ʷʢʠʡ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʥʘ ʨʽʚʥʽ 5 ʤʛ/ʣ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʨʦʙʥʠʢ ʧʠʪʥʦʾ ʚʦʜʠ ʧʦʚʠʥʝʥ  ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟʘʭʦʜʠ ʟ ʤʽʥʽʤʽʟʘʮʽʾ ʚʤʽʩʪʫ 

ʍʆʉ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ 

ʩʧʦʨʫʜ ʰʣʷʭʦʤ ʾʭ ʜʝʟʽʥʬʝʢʮʽʾ ʟʘ ʛʨʘʬʽʢʦʤ ʪʘ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʞʦʨʩʪʢʽʰʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʱʦ ʽʩʥʫʻ 

ʧʦʪʝʥʮʽʘʣʴʥʠʡ ʨʠʟʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʥʠʤʠ ʧʠʪʥʠʭ ʚʦʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ.  

ʆʪʞʝ, ʦʩʥʦʚʦʶ ʫ ʨʘʟʽ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ç̔ ʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʈ̔ ʰʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ (-ʽʚ) ʜʣʷ ç̔ ʥʜʠʢʘʪʦʨʥʦʛʦè (-ʠʭ) 
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ʧʦʢʘʟʥʠʢʘ (-ʽʚ) ʧʦʚʠʥʥʦ ʧʨʠʡʤʘʪʠʩʷ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʚʠʟʥʘʯʝʥʠʭ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʤʦʚ (ʨʠʩ. 7.2). 

 

ʈʠʩ. 7.2 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʘʟʽ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ 

ç̔ ʥʜʠʢʘʪʦʨʥʦʛʦè (-ʠʭ) ʧʦʢʘʟʥʠʢʘ (-ʽʚ). 

 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʣʽʜ ʙʨʘʪʠ ʜʦ 

ʫʚʘʛʠ ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ: ʯʠʥʥʠʢʠ ʥʘʷʚʥʦʩʪʽ ʫ ʧʠʪʥʽʡ ʚʦʜʽ (ʾʭ ʧʦʭʦʜʞʝʥʥʷ), ʯʘʩʪʦʪʫ 

ʽ ʢʨʘʪʥʽʩʪʴ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʦʤ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ (ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʝʙʝʟʧʝʢʘ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ʦʮʽʥʶʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ), ʢʣʘʩ ʥʝʙʝʟʧʝʢʠ ʽ ʡʦʛʦ ʣʽʤʽʪʫʶʯʫ ʦʟʥʘʢʫ ʰʢʽʜʣʠʚʦʩʪʽ, 

ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʫ ʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʥʘʩʣʽʜʢʠ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ 

ʚʤʽʩʪʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʪʘ ʽʥʰʝ [458]. 

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʦʛʦ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʩʣʽʜ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʘʙʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʾ ʦʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʙʦ ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʰʫ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʟʘʭʠʩʪʫ ʾʭ ʟʜʦʨʦʚôʷ. ʂʦʤʧʝʪʝʥʪʥʽ ʦʨʛʘʥʠ ʘʙʦ ʽʥʰʽ ʚʽʜʧʦʚʽʜʥʽ ʦʨʛʘʥʠ 

ʧʦʚʠʥʥʽ ʚʠʨʽʰʠʪʠ, ʷʢʫ ʜʽʷʣʴʥʽʩʪʴ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ, ʧʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʨʠʟʠʢʠ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ, ʜʦ ʷʢʠʭ ʧʨʠʟʚʝʜʝ ʟʘʪʨʠʤʢʘ ʧʦʩʪʘʯʘʥʥʷ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʫ 
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ʚʠʢʦʨʠʩʪʘʥʥʽ  ʧʠʪʥʦʾ ʚʦʜʠ. ʉʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʫ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʨʦʙʦʪʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʫ ʾʾ ʷʢʽʩʪʴ, ʦʢʨʽʤ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʢʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʚʠʨʽʰʫʻ, ʱʦ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʘʤ ʻ ʥʝʟʥʘʯʥʦʶ  [36]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʧʨʦʜʦʚʞ 2013-

2015 ʨʨ.  ʰʣʷʭʦʤ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʠʭ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ (658 ʦʩʽʙ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʩʪʘʪʽ) ʱʦʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʦʮʽʥʢʠ 

ʩʧʦʞʠʚʘʯʘʤʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʚʢʘʟʫʶʪʴ ʥʘ ʪʘʢʝ. ɺʽʜʧʦʚʽʜʘʶʯʠ ʥʘ 

ʟʘʧʠʪʘʥʥʷ: çɿ ʷʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ɺʠ ʧʦʚôʷʟʫʻʪʝ ʾʾ ʥʠʟʴʢʫ 

ʷʢʽʩʪʴ?è, ʩʧʦʞʠʚʘʯʽ ʦʧʠʨʘʶʪʴʩʷ ʣʠʰʝ ʥʘ ʩʫʙôʻʢʪʠʚʥʽ ʦʨʛʘʥʠ ʯʫʪʪʷ (ʟʽʨ, ʥʶʭ, ʩʤʘʢ), 

ʭʦʯʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʥʘʯʥʦ 

ʙʽʣʴʰʠʡ, ʽ ʪʽʣʴʢʠ 1 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʚʘʞʘʻ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʯʠʥʥʠʢʦʤ ʥʝʷʢʽʩʥʦʾ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ (ʨʠʩ. 7.3).   

 

 

 

ʈʠʩ. 7.3 ï ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʟ ʷʢʠʤʠ ʨʝʩʧʦʥʜʝʥʪʠ 

ʧʦʚôʷʟʫʶʪʴ ʾʾ ʥʠʟʴʢʫ ʷʢʽʩʪʴ. 
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ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʫ 

ʩʧʦʞʠʚʘʯʽʚ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ̫ʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʪʦʙʪʦ 

ʯʠʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ ʧʦʨʷʜʢʫ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʧʨʦ ʱʦ 

ʟʘʟʥʘʯʘʣʦʩʷ ʫ ʨʦʟʜʽʣʽ 3.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɺʆʆɿ ʩʧʦʞʠʚʘʯʘʤ ʧʠʪʥʦʾ ʚʦʜʠ ʩʣʽʜ ʥʘʜʘʚʘʪʠ  

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʨʦʟʨʦʙʣʝʥʽ ʧʨʘʚʠʣʘ ʧʦʜʘʥʥʷ [269]. ʈʦʟʨʦʙʣʝʥʽ ʦʩʥʦʚʥʽ ʫʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ ʜʣʷ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʘʟʽ ʟʘʙʦʨʦʥʠ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ (ʪʘʙʣ. 7.1).  

ʊʘʙʣʠʮʷ 7.1  

 

ʆʩʥʦʚʥʽ ʫʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

 

ʄʝʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʋʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ  

ɿʘʙʦʨʦʥʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

çʅʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʠʪʪʷ, 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ, ʯʠʱʝʥʥʷ ʟʫʙʽʚ, ʢʫʧʘʥʥʷ 

ʪʘ ʧʨʘʥʥʷ ʪʦʱʦè 

ɼʦʟʚʦʣʠʪʠ ʦʙʤʝʞʝʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 

çʂʠʧ'ʷʪʠʪʠ ʧʝʨʝʜ ʚʞʠʚʘʥʥʷʤ, 

ʧʨʠʛʦʪʫʚʘʥʥʷʤ ʾʞʽ, ʯʠʱʝʥʥʷʤ ʟʫʙʽʚ, 

ʯʘʩʪʽʰʝ ʧʨʦʚʦʜʠʪʠ ʤʠʪʪʷ ʪʘ ʜʝʟʽʥʬʝʢʮʽʶ 

ʩʘʥʽʪʘʨʥʦʾ ʪʝʭʥʽʢʠè; çʅʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʧʠʪʪʷ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ ʪʘ ʯʠʱʝʥʥʷ 

ʟʫʙʽʚ, ʤʦʞʥʘ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʫʧʘʥʥʷ 

ʪʘ ʚ ʫʥʽʪʘʟʘʭè ʪʦʱʦ. 

 

ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʚʠʤʦʛʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [36] ʪʘ ʩʬʦʨʤʦʚʘʥʦ 

ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʽ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʨʠʩ. 7.4-

7.6) [490].  
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ʆʨʛʘʥ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʛʘʣʫʟʽ ʩʘʥʽʪʘʨʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʚʞʠʚʘʻ ʟʘʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʜʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤ ʜʦʩʪʘʪʥʴʦʾ ʪʘ 

ʦʥʦʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ. ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʽʟ ʨʠʩʫʥʢʫ 7.4, 

 

ʈʠʩ. 7.4 ï ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ ʪʘ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

 

ʧʣʘʥʦʚʦ ʢʦʞʥʽ ʪʨʠ ʨʦʢʠ ʚʽʜʧʦʚʽʜʥʠʡ ʦʨʛʘʥ ʧʫʙʣʽʢʫʻ ʟʚʽʪ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʟ 

ʤʝʪʦʶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ. ʂʦʞʝʥ ʟʚʽʪ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ, ʷʢ ʤʽʥʽʤʫʤ, ʫʩʽ 

ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʠ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ  1000 ʤ3/ʜʦʙʫ ʫ ʩʝʨʝʜʥʴʦʤʫ, ʘʙʦ 

ʦʙʩʣʫʛʦʚʫʶʪʴ ʙʽʣʴʰ ʥʽʞ 5000 ʦʩʽʙ, ʽ ʧʦʚʠʥʝʥ ʦʭʦʧʣʶʚʘʪʠ ʪʨʠ ʢʘʣʝʥʜʘʨʥʽ ʨʦʢʠ ʽ ʙʫʪʠ 
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ʦʧʨʠʣʶʜʥʝʥʠʤ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʦʢʫ ʚʽʜ ʟʘʢʽʥʯʝʥʥʷ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʈʘʟʦʤ ʟ ʧʝʨʰʠʤ ʟʚʽʪʦʤ ʚʠʜʘʻʪʴʩʷ ʜʨʫʛʠʡ ï ʧʨʦ ʟʘʭʦʜʠ ʟ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ ʙʫʣʠ ʚʞʠʪʽ ʪʘ ʧʣʘʥʫʶʪʴʩʷ. 

 

ʈʠʩ. 7.5 ï ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʾ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ɯʥʬʦʨʤʘʮʽʻʶ, ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ (ʜʠʚ. ʨʠʩ. 7.4), ʧʦʚʠʥʝʥ ʩʪʘʪʠ 

ʢʦʨʦʪʢʠʡ ʚʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ çʦʮʽʥʢʠ ʨʠʟʠʢʫè, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʧʦʨʷʜʢʫ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʧʫʥʢʪʘʭ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʩʪʘʥʜʘʨʪʦʤ EN 15975-2 çɹʝʟʧʝʢʘ ʧʦʩʪʘʯʘʥʥʷ ʧʠʪʥʦʾ 

ʚʦʜʠ. ʂʝʨʽʚʥʽ ʧʨʠʥʮʠʧʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʢʨʠʟʦʚʠʤʠ ʩʠʪʫʘʮʽʷʤʠè 

(ʨʦʟʜʽʣ 6).  

ɯʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʨʘʟʽ, ʢʦʣʠ  ʧʦʛʽʨʰʫʻʪʴʩʷ ʷʢʽʩʪʴ 
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ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʤʝʨʝʞʽ (ʟʦʚʥʽʰʥʽʡ ʘʙʦ ʚʥʫʪʨʽʰʥʽʡ), ʱʦ ʥʘʣʝʞʠʪʴ 

ʚʠʨʦʙʥʠʢʫ ʧʠʪʥʦʾ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʰʢʽʣ, ʣʽʢʘʨʝʥʴ ʪʦʱʦ, ʘʙʦ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʷʭ (ʜʠʚ. ʨʠʩ. 7.4). 

 
 

ʈʠʩ. 7.6 ï ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʘʟʽ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ (ʢʨʽʤ ʧʦʢʘʟʥʠʢʽʚ 

ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ çʽʥʜʠʢʘʪʦʨʥʠʭè). 

 

ʂʦʤʧʝʪʝʥʪʥʠʡ ʦʨʛʘʥ ʥʘʜʘʻ ʢʦʥʩʫʣʴʪʘʮʽʡʥʫ ʜʦʧʦʤʦʛʫ ʩʧʦʞʠʚʘʯʘʤ ʽʟ ʷʢʦʩʪʽ 
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ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʟʘʭʦʜʽʚ, ʱʦ ʚʦʥʠ ʩʘʤʽ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ, ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, ʫ 

ʨʘʟʽ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʟʦʚʥʽʰʥʽʡ ʘʙʦ ʚʥʫʪʨʽʰʥʽʡ ʨʦʟʧʦʜʽʣʴʥʽʡ ʤʝʨʝʞʽ, 

ʱʦ ʥʝ ʥʘʣʝʞʠʪʴ ʚʠʨʦʙʥʠʢʫ ʧʠʪʥʦʾ ʚʦʜʠ (ʢʨʽʤ ʣʽʢʘʨʝʥʴ, ʰʢʽʣ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʽʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʦʪʫʞʥʽʩʪʶ ʤʝʥʰʝ ʷʢ 10 ʤ3 ʥʘ ʜʦʙʫ 

ʚ ʩʝʨʝʜʥʴʦʤʫ (ʘʙʦ ʧʠʪʥʫ ʚʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʥʰʝ ʷʢ  50 ʦʩʽʙ), ʱʦ ʥʝ ʥʘʜʭʦʜʠʪʴ 

ʚ ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʷʭ ʘʙʦ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʜʠʚ. ʨʠʩ. 7.4). 

ʅʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʩʧʦʞʠʚʘʯʘʤ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʜʞʝʨʝʣ, 

ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʢʦʥʪʨʦʣʶʻʪʴʩʷ [488], ʘ ʪʘʢʦʞ ʥʦʚʦʛʦ ʧʦʨʷʜʢʫ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʽʬʽʢʫʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ ʷʢʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ 

ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʘʥʠʭ ʚ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. 

ɿ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ, ʱʦ ʩʧʦʞʠʚʘʯʘʤ ʧʦʩʪʘʯʘʻʪʴʩʷ ʚʦʜʘ ʚʽʜʧʦʚʽʜʥʦʾ 

ʷʢʦʩʪʽ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʧʨʦʚʦʜʠʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ, ʘ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ï ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ.  

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʫ ʨʦʟʜʽʣʽ 6, ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʥʘʜʘʥʦ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʟ̔ ʢʨʘʥʽʚ ʩʧʦʞʠʚʘʯʽʚ, ʚ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ï ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʤʝʨʝʞʫ 

ʪʘ ʫ ʥʽʡ.  ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʜʚʦʭ ʜʦʢʫʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʦ 

ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʝ [485]. ɿʘ ʜʚʦʤʘ ʟʘʟʥʘʯʝʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʟʘʟʥʘʯʝʥʘ ʯʘʩʪʦʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʨʦʩʪʘʻ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦʧʨʦʚʦʜʫ. ɺ ʫʢʨʘʾʥʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ɼʠʨʝʢʪʠʚʠ 

98/83/ɭʉ [36] ʚʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ 

ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ, ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʤʝʨʝʞʫ ʤʝʥʰ ʞʦʨʩʪʢʽ, ʥʽʞ ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ, ʜʣʷ ʚʦʜʦʧʨʦʚʦʜʽʚ ʧʦʪʫʞʥʽʩʪʶ < 100 ʤ3/ʜʦʙʫ ʪʘ Ó 4 000 

Ò 10 000 ʤ3/ʜʦʙʫ (ʨʠʩ. 7.7, 7.8). 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʽʟ ʨʠʩʫʥʢʫ 7.7, ʯʘʩʪʦʪʘ ʚʽʜʙʦʨʫ ʧʨʦʙ: ʫ ʤʝʨʝʞʽ ʫ ʨʘʟʽ 

ʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦʧʨʦʚʦʜʫ  Ó 400 000 ʤ3/ʜʦʙʫ ʚ ʋʢʨʘʾʥʽ ʤʝʥʰʘ, ʥʽʞ ʚ ɭʚʨʦʧʽ, ʘ ʫ ʨʘʟʽ 

ʤʝʥʰʦʾ ʧʦʪʫʞʥʦʩʪʽ  ï ʤʘʡʞʝ ʟʙʽʛʘʻʪʴʩʷ; ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʤʝʨʝʞʫ ʫ ʨʘʟʽ 
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ʧʦʪʫʞʥʦʩʪʽ ʚʦʜʦʧʨʦʚʦʜʫ  Ò 120 000 ʤ3/ʜʦʙʫ ʚ ʋʢʨʘʾʥʽ ʙʽʣʴʰʘ, ʥʽʞ ʚ ɭʚʨʦʧʽ. ʋ ʨʘʟʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʦʜʦʧʨʦʚʦʜʫ Ó 521 500 ʤ3/ʜʦʙʫ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʙʽʣʴʰʘ, ʥʽʞ  

    

            ʘ)                                                                              ʙ) 

ʈʠʩ. 7.7 ï ʏʘʩʪʦʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟ 

ʧʽʜʟʝʤʥʠʭ (ʘ) ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ (ʙ) ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 

98/83/ɭʉ [36] ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38].  

 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʩʫʤʘʨʥʦ ʫ ʜʚʦʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʧʝʨʝʜ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʤʝʨʝʞʫ ʪʘ ʫ ʥʽʡ) ʽ ʨʽʟʥʠʮʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʧʦʪʫʞʥʦʩʪʽ. 

ʉʣʽʜ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟ ʤʝʪʦʶ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ, ʘ 

ʚʠʨʦʙʥʠʯʠʡ ʢʦʥʪʨʦʣʴ ï ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʩʪʘʯʘʥʥʶ ʩʧʦʞʠʚʘʯʘʤ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʽʩʪʴ ʷʢʦʾ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ 

ʨʝʪʝʣʴʥʽʰʝ. ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʣʦʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36], ʜʝ ʟʘʟʥʘʯʝʥʦ, 

ʱʦ ʟʘʭʦʜʠ, ʷʢʽ ʚʞʠʚʘʶʪʴʩʷ ʜʣʷ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʽ ʟʘ ʷʢʠʭ ʫʤʦʚ ʥʝ 

ʧʦʚʠʥʥʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʥʘʷʚʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ 

ʦʥʦʚʣʝʥʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʘʣʠʰʠʪʠ ʯʠʥʥʫ ʥʘ 

ʩʴʦʛʦʜʥʽ [38] ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʾʾ ʢʦʥʪʨʦʣʶ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ (ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ 
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ʤʝʨʝʞʫ) ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʧʦʝʪʘʧʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦ 365 ʧʨʦʙ/ʨʽʢ),  ʱʦ ʚʽʜʩʫʪʥʻ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ (ʜʠʚ. ʨʠʩ 7.7). 

ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʚʽʟʥʽ ʧʠʪʥʽ ʚʦʜʠ. ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 

(ʨʦʟʜʽʣ 4), ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʨʠʚʽʟʥʽ ʧʠʪʥʽ ʚʦʜʠ ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ 

ʚʠʜʫ ʪʘʨʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʝʚʽ (ʨʠʩ. 7.8).  

 

 

ʈʠʩʩ. 7.8 ï  ɺʠʜʠ ʧʨʠʚʽʟʥʠʭ ʧʠʪʥʠʭ ʚʦʜ. 

 

ɺʠʷʚʣʝʥʦ, ʱʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ 

ʚʦʜʠ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ, ʱʦ ʨʦʟʣʠʚʘʻʪʴʩʷ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ ʫ ʦʩʦʙʠʩʪʫ ʪʘʨʫ 

ʩʧʦʞʠʚʘʯʽʚ ʟ ʤʦʙʽʣʴʥʠʭ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ (ʘʚʪʦʮʠʩʪʝʨʥ) ʘʙʦ ʜʦʩʪʘʚʣʷʻʪʴʩʷ 

ʩʧʦʞʠʚʘʯʝʚʽ ʫ ʪʘʨʽ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʫ ʚʠʛʣʷʜʽ ʬʘʩʦʚʘʥʦʾ) ʪʘ ʚʽʜʩʫʪʥʽ 

ʚʠʤʦʛʠ ʜʦ ʧʨʠʚʽʟʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʫ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ ʥʘʩʝʣʝʥʥʷ ʜʦ ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ɿʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ [36] ʾʾ 

ʷʢ̔ʩʪʴ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʦʧʨʦʚʽʜʥʦʾ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʫ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʨʦʟʣʠʚʘʶʪʴʩʷ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ (ʬʘʩʦʚʘʥʠʭ) ʪʘ ʪʘʨʫ ʩʧʦʞʠʚʘʯʘ (ʟ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ), ʱʦ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38, 491]  
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(ʨʠʩ. 7.9). 

ʗʢ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 7.9, ʧʠʪʥʽ ʚʦʜʠ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘʣʝʞʥʦ ʚʽʜ: 

ï ʚʠʜʫ ʚʠʭʽʜʥʦʾ ʚʦʜʠ; 

ï ʥʘʷʚʥʦʩʪʽ ʦʙʨʦʙʢʠ; 

 

ʈʠʩ.  7.9 ï ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ. 

 

ï ʚʠʤʦʛ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʦʚʥʦʮʽʥʥʦʩʪʽ; 

ï ʥʘʷʚʥʦʩʪʽ ʰʪʫʯʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʥʥʠʭ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʘ 

ʧʨʘʢʪʠʮʽ ʚʠʩʚʽʪʣʠʚ ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʙʫʣʠ ʘʙʦ ʫʧʫʱʝʥʽ, ʘʙʦ ʧʨʦʧʠʩʘʥʽ ʥʘʜʪʦ 

ʞʦʨʩʪʢʦ. ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʟʘʢʣʘʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ çʧʨʠʨʦʜʥʠʭè 

(ʥʝʦʙʨʦʙʣʝʥʠʭ) ʚʦʜ ʣʠʰʝ ʤʝʪʦʜʦʤ ʦʩʚʽʪʣʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ-ʧʦʤʽʞ 129 ʧʨʦʙ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʫʧʨʦʜʦʚʞ  2013-2017 ʨʨ., ʪʽʣʴʢʠ 3 ʙʫʣʠ çʧʨʠʨʦʜʥʠʤʠè, ʦʜʥʘʢ ʟʛʽʜʥʦ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʚʠʨʦʙʥʠʢʠ ʟʘʟʥʘʯʝʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʫ ʨʝʟʝʨʚʽ ʤʘʣʠ 

ʫʩʪʘʥʦʚʢʠ ʋʌ-ʟʥʝʟʘʨʘʞʝʥʥʷ (ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ). ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʪʘ 
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ʥʝʟʘʜʦʚʽʣʴʥʫ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʢʨʘʾʥʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ CODEX STAN 227-2001 çɿʘʛʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʜʣʷ 

ʙʫʪʠʣʴʦʚʘʥʠʭ/ʫʧʘʢʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ (ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ)è [445], 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʨʝʣʽʢ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʫʚʽʡʰʦʚ ʫ ʥʦʚʫ 

ʨʝʜʘʢʮʽʶ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38, 492]  (ʨʠʩ. 7.10).  

 

ʅʦʚʘ ʨʝʜʘʢʮʽʷ ɼʉʘʥʇʽʅ 2.2.4-171-10 CODEX STAN 227-2001 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ ʙʝʟʨʝʘʛʝʥʪʥʠʤʠ 

ʤʝʪʦʜʘʤʠ (ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʣʠʚʘ ʟʤʽʥʘ 

ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ) 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʨʦʟʯʠʥʝʥʠʭ ʛʘʟʽʚ (ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʤʦʞʣʠʚʘ ʟʤʽʥʘ ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ) 

ʥʘʩʠʯʝʥʥʷ ʜʽʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ (ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ) 

ʜʦʜʘʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ) 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʥʝʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʨʛʘʥʮʶ, 

ʟʘʣʽʟʘ, ʩʽʨʢʠ, ʢʘʨʙʦʥʘʪʽʚ ʚ ʥʘʜʣʠʰʢʫ 

ʚʽʜʥʦʩʥʦ ʢʘʣʴʮʽʻʚʦ-ʢʘʨʙʦʥʘʪʥʦʾ ʨʽʚʥʦʚʘʛʠ 

ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ 

ʪʠʩʢʫ ʙʝʟʨʝʘʛʝʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʥʝʩʪʘʙʽʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʤʘʨʛʘʥʮʶ, ʟʘʣʽʟʘ, ʩʽʨʢʠ, ʢʘʨʙʦʥʘʪʽʚ ʚ 

ʥʘʜʣʠʰʢʫ ʚʽʜʥʦʩʥʦ ʢʘʣʴʮʽʻʚʦ-

ʢʘʨʙʦʥʘʪʥʦʾ ʨʽʚʥʦʚʘʛʠ ʧʨʠ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ ʽ 

ʪʠʩʢʫ 

ʦʢʠʩʥʝʥʥʷ ʧʦʚʽʪʨʷʤ ʪʘ ʢʠʩʥʝʤ 

 

ʜʦʜʘʚʘʥʥʷ ʧʦʚʽʪʨʷ, ʢʠʩʥʶ ʯʠ ʦʟʦʥʫ ʚ 

ʫʤʦʚʘʭ, ʱʦʙ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʙʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟʥʝʟʘʨʘʞʝʥʥʷ ʙʫʣʘ ʥʠʞʯʘ 

ʜʦʧʫʩʪʠʤʠʭ 

ʟʙʽʣʴʰʝʥʥʷ ʪʘ/ʘʙʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʣʴʰʝʥʥʷ ʪʘ/ʘʙʦ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʥʠʞʝʥʥʷ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʙʝʟʨʝʘʛʝʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʟʥʠʞʝʥʥʷ ʪʘ/ʘʙʦ ʚʠʜʘʣʝʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ï 
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ʈʠʩ. 7.10 ï ɺʠʤʦʛʠ CODEX STAN 227-2001 [445] ʪʘ ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʱʦʜʦ ʤʝʪʦʜʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ çʥʝʦʙʨʦʙʣʝʥʠʭè 

(çʧʨʠʨʦʜʥʠʭè) ʧʠʪʥʠʭ ʚʦʜ. 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʤʦʛ CODEX STAN 227-2001 [445] ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ ʟ̔ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʧʨʠʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʝʪʦʜʠ, ʱʦ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʠʰʢʦʚʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ ʨʝʘʛʝʥʪʽʚ ʪʘ 

ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʟʽʥʬʝʢʮʽʾ. 

ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʙʫʣʦ ʟʘʙʦʨʦʥʝʥʦ ʚʠʛʦʪʦʚʣʷʪʠ ʧʠʪʥʫ ʚʦʜʫ ʧʽʩʣʷ 

ʰʪʫʯʥʦʛʦ ʟʥʝʩʦʣʝʥʥʷ ʽʟ ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ ʤʝʥʰʝ ʷʢ 100 ʤʛ/ʣ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʠʭ ʫʧʨʦʜʦʚʞ 2013-2017 ʨʨ. ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ 33 ʚʦʜ 

ʜʦʦʯʠʱʝʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ, 

ʤʘʡʞʝ  33 % (ʬʘʢʪʠʯʥʦ ʩʫʪʪʻʚʦ ʙʽʣʴʰʝ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʠʪʥʫ ʚʦʜʫ ʟ ʩʫʭʠʤ 

ʟʘʣʠʰʢʦʤ ʤʝʥʰʝ ʷʢ 100 ʤʛ/ʣ ʯʝʨʝʟ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ, ʥʝʦʙʽʟʥʘʥʽʩʪʴ 

ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʢʦʨʠʩʪʫʶʯʠʩʴ ʚʽʜʩʫʪʥʽʩʪʶ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ. 

ɸʥʘʣʽʟ ʥʠʟʢʠ ɼʠʨʝʢʪʠʚ ɭʉ ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʘʩʦʚʘʥʠʭ ʚʦʜ 

ʧʦʢʘʟʘʚ, ʱʦ ʚ ɭʚʨʦʧʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʣʽʪʠʢʘ çʟʘʙʦʨʦʥè, ʥʘʜʘʻʪʴʩʷ 

ʧʝʨʝʚʘʛʘ ʽʥʬʦʨʤʫʚʘʥʥʶ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ 

ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʨʦʜʥʽ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ çDonatè ʽʟ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 13 ʛ/ʣ (ʚ ʋʢʨʘʾʥʽ ʚʚʘʞʘʶʪʴʩʷ ʣʽʢʫʚʘʣʴʥʠʤʠ ʪʘ ʤʘʶʪʴ 

ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ) ʚ ɭʚʨʦʧʽ ʚʚʘʞʘʶʪʴʩʷ ʭʘʨʯʦʚʠʤ ʧʨʦʜʫʢʪʦʤ, ʦʜʥʘʢ ʥʘ ʝʪʠʢʝʪʮʽ 

ʩʧʦʞʠʚʘʯʝʚʽ ʨʦʟôʷʩʥʶʶʪʴ, ʫ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʟʥʘʯʝʥʘ ʚʦʜʘ ʤʦʞʝ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʩʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʱʦʜʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʠʭ ʚʦʜ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʽʩʣʷ 

ʟʥʝʩʦʣʝʥʥʷ. ʋ ʨʘʟʽ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʤʝʥʰʝ ʷʢ 100 ʤʛ/ʣ ʩʣʽʜ ʽʥʬʦʨʤʫʚʘʪʠ ʩʧʦʞʠʚʘʯʽʚ: 

çɺʤʽʱʫʻ ʜʫʞʝ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʩʦʣʝʡ, ʫ ʨʘʟʽ ʧʦʩʪʽʡʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ  ʚʦʜʥʦ-ʝʣʝʢʪʨʦʣʽʪʥʠʡ ʦʙʤʽʥ ʪʘ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴè [279, 280].   
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ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʮʝʡ ʜʦʢʫʤʝʥʪ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ 

ʚʦʜʠ ʙʫʪʠʣʴʦʚʘʥʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʽʻʪʠʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʜʽʪʝʡ ʛʨʫʜʥʦʛʦ ʪʘ 

ʨʘʥʥʴʦʛʦ ʚʽʢʫ, ʪʘ ʥʘʜʘʥʦ ʦʢʨʝʤʽ ʚʠʤʦʛʠ ʜʦ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʜʽʪʝʡ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʞʠʪʪʷ ʪʘ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʫ ʩʚʽʪʽ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ 

ʜʣʷ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʯʝʨʝʟ ʪʘʢʽ ʯʠʥʥʠʢʠ: 

ï ʥʘʜʘʥʥʷ ʯʠʥʥʦʩʪʽ ɼʠʨʝʢʪʠʚʠ 2009/54/ɭʉ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʨʦʜʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ [444, 447], ʜʝ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʾʭ ʷʢʽʩʪʴ ʱʦʜʦ ʚʤʽʩʪʫ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʪʦʱʦ, ʪʦʤʫ ʧʝʨʝʜʙʘʯʝʥʦ ʦʢʨʝʤʠʡ ʚʠʜ ʚʦʜ, ʧʨʠʜʘʪʥʠʡ 

ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ; 

ï ʚʠʨʦʙʥʠʮʪʚʦ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʚʦʜ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʦʜʘ çVALMORAè 

ʚʠʨʦʙʥʠʮʪʚʘ ɯʪʘʣʽʾ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʩʫʭʠʭ ʤʦʣʦʯʥʠʭ ʩʫʤʽʰʝʡ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ (ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ 180ʦʉ ï 46,2 ʤʛ/ʣ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʫ ʬʨʘʥʮʫʟʴʢʠʭ ʛʨʘʜʫʩʘʭ ï 3,4; 

ʩʫʣʴʬʘʪʠ ï 5,0 ʤʛ/ʣ). ɿʘʢʦʥʦʜʘʚʩʪʚʦʤ ʈʦʩʽʾ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʩʫʭʠʭ ʤʦʣʦʯʥʠʭ ʩʫʤʽʰʝʡ 

ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʚʦʜʠ, ʷʢʽʩʪʴ ʷʢʦʾ ʟʘ ʩʢʣʘʜʦʤ ʚʽʜʧʦʚʽʜʘʻ ʬʽʟʽʦʣʦʛʽʯʥʽʡ 

ʧʦʪʨʝʙʽ ʦʨʛʘʥʽʟʤʫ [446]. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ ʤʘʨʢʫʚʘʥʥʷ 

ʬʘʩʦʚʘʥʠʭ ʚʦʜ ʜʣʷ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʢʨʘʾʥ ɭʉ ʪʘ ʈʦʩʽʾ, ʧʦʢʘʟʘʚ, ʱʦ 

ʜʽʪʠ ʚʽʢʦʤ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʦʩʦʙʣʠʚʦʾ ʷʢʦʩʪʽ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʮʴʦʛʦ  ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʚʠʣʫʯʠʪʠ ʦʢʨʝʤʽ ʚʠʤʦʛʠ ʜʦ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, 

ʱʦ ʤʦʞʫʪʴ ʩʧʦʞʠʚʘʪʠʩʷ ʜʽʪʴʤʠ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʞʠʪʪʷ ʪʘ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ. ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ [36]  ʪʘ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʷʢʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ ʟ 

ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (ʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ) ʪʘ  ʫʧʨʦʜʦʚʞ  ʚʩʴʦʛʦ ʞʠʪʪʷ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʙʫʜʴ-ʷʢʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʷʢʦʩʪʽ.  
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1. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʥʝʩʝʥʥʷ ʪʘʢʠʭ 

ʦʩʥʦʚʥʠʭ ʟʤʽʥ ʫ ʯʠʥʥʽ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʱʦʜʦ: ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʾʭ ʥʦʨʤʘʪʠʚʽʚ; ʚʢʣʶʯʝʥʥʷ ʧʦʥʷʪʴ çʧʫʥʢʪʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠè, çʚʥʫʪʨʽʰʥʷ ʨʦʟʧʦʜʽʣʴʥʘ ʩʠʩʪʝʤʘè, çʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜè ʪʘ 

çʽʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ; ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʦʜʦʜʞʝʨʝʣ ʥʝʟʘʭʠʱʝʥʠʭ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ; ʪʠʤʯʘʩʦʚʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʷʢʦʩʪʽ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʾ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; 

ʧʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʪʘ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ; ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʠʭ ʚʦʜ; ʷʢʦʩʪʽ ʧʨʠʚʽʟʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ; 

ʧʦʰʠʨʝʥʥʷ ʜʽʾ ʜʦʢʫʤʝʥʪʘ  ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ; ʚʠʢʣʶʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʦʢʨʝʤʠʭ ʚʠʤʦʛ ʜʦ ʚʦʜʠ, ʱʦ ʤʦʞʝ 

ʩʧʦʞʠʚʘʪʠʩʷ ʜʽʪʴʤʠ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʞʠʪʪʷ ʪʘ ʜʦ ʪʨʴʦʭ ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ ç̔ ʥʜʠʢʘʪʦʨʥʠʭè (-ʦʛʦ) ʧʦʢʘʟʥʠʢʽʚ (-ʘ), ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ 

ʧʽʩʣʷ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ, ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ ʪʘ ʥʘʩʣʽʜʢʽʚ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ 

ʚʤʽʩʪʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʟʘʟʥʘʯʝʥʠʭ (-ʦʛʦ) ʧʦʢʘʟʥʠʢʽʚ (-ʢʘ), ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʟʜʦʨʦʚôʷ 

ʩʧʦʞʠʚʘʯʽʚ. 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʚʩʴʦʛʦ 

658 ʘʥʢʝʪ), ʱʦ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʨʽʟʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʋʢʨʘʾʥʠ, ʚʠʷʚʣʝʥʦ, ʱʦ 

ʩʧʦʞʠʚʘʯʽ, ʦʮʽʥʶʶʯʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʧʠʨʘʶʪʴʩʷ ʣʠʰʝ ʥʘ ʩʫʙôʻʢʪʠʚʥʽ ʦʨʛʘʥʠ 

ʯʫʪʪʷ, ʥʝ ʚʦʣʦʜʽʶʪʴ ʦʙôʻʢʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʤʘʶʪʴ ʥʝʜʦʚʽʨʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʢ̫ʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ʋʥʽʬʽʢʦʚʘʥʦ ʪʘ ʜʦʦʧʨʘʮʴʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʩʪʘʥʫ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʤʝʪʦʶ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʈʦʟʨʦʙʣʝʥʦ ʫʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ ʫ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʾ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʫʤʦʚʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ ï ʚʠʢʣʠʢʘʪʠ ʜʦʚʽʨʣʠʚʝ ʩʪʘʚʣʝʥʥʷ 
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ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʚʠʨʦʙʥʠʢʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʧʦʧʝʨʝʜʠʪʠ ʚʠʧʘʜʢʠ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʽʟ 

ʜʞʝʨʝʣ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʢʦʥʪʨʦʣʶʻʪʴʩʷ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʚʠʤʦʛʠ ʜʦ ʯʘʩʪʦʪʠ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʤʝʥʰ ʞʦʨʩʪʢʽ, ʥʽʞ ʯʠʥʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ. ɿ ʤʝʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʦʾ ʚʦʜʠ 

ʛʘʨʘʥʪʦʚʘʥʦʾ ʷʢʦʩʪʽ ʪʘ ʫ ʨʘʟʽ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ 

ʥʝʦʙʭʽʜʥʦ ʚ ʦʥʦʚʣʝʥʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟʘʣʠʰʠʪʠ ʚʠʤʦʛʠ ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʢʦʥʪʨʦʣʶ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘ ʧʨʽʦʨʠʪʝʪʥʠʤʠ (ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ) ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʝʜ ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʤʝʨʝʞʫ (ʜʣʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ), ʚʤʽʩʪʦʤ ʟʘʣʠʰʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʘʛʝʥʪʽʚ ʪʘ 

ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʥʠʭ (ʚʽʜʩʫʪʥʻ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ  [36]), ʘ ʪʘʢʦʞ 

ʚʧʨʦʚʘʜʠʪʠ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ. ʅʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʢʨʠʪʝʨʽʾ, ʚʜʦʩʢʦʥʘʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʽʬʽʢʫʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʽʚ 

ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ 

ʩʧʦʞʠʚʘʯʽʚ. 

4. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦ ʧʠʪʥʠʭ ʚʦʜ çʟ 

ʦʧʪʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥè ʟʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 

ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. ɺʠʨʦʙʥʠʢʠ ʩʚʽʜʦʤʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʥʝʩʦʣʝʥʫ ʧʠʪʥʫ ʚʦʜʫ 

ʯʝʨʝʟ ʧʦʧʠʪ ʥʘ ʨʠʥʢʫ ʪʘ/ʘʙʦ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʤʽʥʠʪʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʟʘʙʦʨʦʥʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʦʾ ʚʦʜʠ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ ʟʥʝʩʦʣʝʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ (ʽʟ 

ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ ʤʝʥʰʝ 100 ʤʛ/ʣ) ʫ ʨʘʟʽ ʧʦʩʪʽʡʥʦʛʦ ʾʾ ʩʧʦʞʠʚʘʥʥʷ.   

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʙʫʣʠ ʚʠʩʚʽʪʣʝʥʽ ʚ ʪʘʢʠʭ  ʧʫʙʣʽʢʘʮʽʷʭ: 
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ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʆʊʈʀʄɸʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ʚʽʜ 01.07.2010 ʨ. çʇʨʦ ʟʘʩʘʜʠ ʚʥʫʪʨʽʰʥʴʦʾ ʽ 

ʟʦʚʥʽʰʥʴʦʾ ʧʦʣʽʪʠʢʠè ʜʦ ʦʩʥʦʚʥʠʭ ʟʘʩʘʜ ʟʦʚʥʽʰʥʴʦʾ ʧʦʣʽʪʠʢʠ ʢʨʘʾʥʠ ʥʘʣʝʞʠʪʴ 

ʽʥʪʝʛʨʘʮʽʷ ʚ ʻʚʨʦʧʝʡʩʴʢʠʡ ʧʦʣʽʪʠʯʥʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ, ʧʨʘʚʦʚʠʡ ʧʨʦʩʪʽʨ ʟ ʤʝʪʦʶ 

ʥʘʙʫʪʪʷ ʯʣʝʥʩʪʚʘ ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ. ʇʽʩʣʷ ʥʘʙʨʘʥʥʷ ʯʠʥʥʦʩʪʽ ʋʛʦʜʠ ʧʨʦ 

ʘʩʦʮʽʘʮʽʶ ʋʢʨʘʾʥʘ ʟʦʙʦʚôʷʟʘʣʘʩʷ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ɼʠʨʝʢʪʠʚʫ ɭʉ  [36]  ʱʦʜʦ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʘ ʪʘʢʦʞ ʥʘʜʘʪʠ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʩʬʝʨʠ ʟʘʚʜʷʢʠ 

ʻʚʨʦʧʝʡʩʴʢʠʤ ʽʥʚʝʩʪʠʮʽʷʤ. ɼʦ ʩʴʦʛʦʜʥʽ ʧʨʦʚʦʜʠʣʠʩʷ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʧʨʷʤʢʘʭ [3, 17, 59], ʦʜʥʘʢ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʩʣʽʜ 

ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʘʩʧʝʢʪʽʚ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ɺʠʱʝʟʘʟʥʘʯʝʥʝ 

ʦʙʫʤʦʚʠʣʦ ʚʠʙʽʨ ʪʝʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʜʽʘʛʥʦʩʪʠʢʫ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʨʘʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʚ ̫ʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʚʦʜʫ ʨ. ɼʥʽʧʨʦ, ʱʦ ʻ 

ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʩ̔ʪʴ 

ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʟʘ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʽʟ 12 ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʱʦ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜ ʚʝʨʭʥʴʦʾ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʠ, ʚʽʜʧʦʚʽʜʘʣʘ 2-

3 ʢʣʘʩʘʤ ʟʛʽʜʥʦ ʟ ɼʉʊʋ 4808:2007 [91]. ʋ 2015-2017 ʨʨ.  ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ 1994-

1998 ʨʨ. ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʍʉʂ ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʚʩʷ (27,66Ñ0,203 ʤʛ/ʣ) ʪʘ ʧʝʨʝʚʠʱʫʚʘʚ 

ʤʘʡʞʝ ʫ 2 ʨʘʟʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ (15 ʤʛ/ʣ) ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ 
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ʍʉʂ ʚʠʷʚʣʝʥʦ ʫ ʚʦʜʽ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʽʟ ʧʫʥʢʪʽʚ 5 ʪʘ 6 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ 

(35,299Ñ0,620 ʤʛ/ʣ) ʪʘ ʂʘʤôʷʥʩʴʢʦʛʦ (35,004Ñ0,406 ʤʛ/ʣ) ʚʦʜʦʩʭʦʚʠʱ ʚʽʜʧʦʚʽʜʥʦ. ʋ 

ʚʦʜʽ ʽʟ ʧʫʥʢʪʽʚ 1-6 ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʙʫʚ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʨʽʚʥʝʤ ʫ ʚʦʜʽ ʟ ʽʥʰʠʭ ʧʫʥʢʪʽʚ. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʚʠʷʚʠʣʘ ʾʾ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫʧʨʦʜʦʚʞ  3-ʭ ʨʦʢʽʚ, ʤʥ̔ʽʤʘʣʴʥʽ ʨʽʚʥʽ ʍʉʂ ʚʠʷʚʣʷʣʠʩʷ ʫ 2016 ʨ., 

ʢʦʣɹʦʨʦʚʦʩʪʽ ï ʫ 2015, 2016 ʨʨ. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʬʦʩʬʘʪ-ʽʦʥʫ ʫ ʚʦʜʽ ʨ. ɼʥʽʧʨʦ 

ʚʽʜʧʦʚʽʜʘʚ 3-ʤʫ ʢʣʘʩʫ ʟʘ ɼʉʊʋ 4808:2007 [91] ʪʘ ʟʘʜʦʚʽʣʴʥʽʡ ʷʢʦʩʪʽ 

(0,332Ñ0,014 ʤʛ/ʣ). ʅʘʡʙʨʫʜʥʽʰʫ ʚʦʜʫ ʟʘ ʚʤʽʩʪʦʤ ʬʦʩʬʘʪ-ʽʦʥʫ ʪʘ ʘʤʦʥʽʶ ʚʠʷʚʣʝʥʦ ʫ 

ʚʦʜʽ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʫ ʧʫʥʢʪʘʭ 2 (0,549Ñ0,038 ʤʛ/ʣ, 0,381Ñ0,009 ʤʛ/ʣ 

ʚʽʜʧʦʚʽʜʥʦ) ʂʘʥʽʚʩʴʢʦʛʦ ʪʘ 3 (0,507Ñ 0,033 ʤʛ/ʣ, 0,376Ñ0,014 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), 4 

(0,439Ñ0,049 ʤʛ/ʣ, 0,376Ñ0,012 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ) ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱ. ʋ ʚʦʜʽ 

ʚʽʜ ʧʫʥʢʪʫ 1 (ʂʠʾʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ) ʜʦ 6 (ʂʘʤôʷʥʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ) ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

ʢʦʣʴʦʨʦʚʦʩʪʽ ʙʫʚ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ (ʜʦ 41,301Ñ0,601 ʛʨʘʜ.) ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʚʥʝʤ ʫ 

ʚʦʜʽ ʟ ʽʥʰʠʭ ʧʫʥʢʪʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʠʱʝ ʟʘ ʪʝʯʽʻʶ 

ʨʽʯʢʠ ʚʝʣʠʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʟʘʙʨʫʜʥʶʶʪʴ ʚʦʜʫ ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ 

ʙʽʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɺʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ (ʨ<0,001) ʟʨʽʩʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʣʽʟʘ ʫ 

ʧʫʥʢʪʘʭ 2 ʂʘʥʽʚʩʴʢʦʛʦ (0,288Ñ0,11 ʤʛ/ʣ), 6 ʂʘʤôʷʥʩʴʢʦʛʦ (0,290Ñ0,1 ʤʛ/ʣ), 

9 ɼʥʽʧʨʦʚʩʴʢʦʛʦ (0,230Ñ0,07 ʤʛ/ʣ) ʚʦʜʦʩʭʦʚʠʱ ʪʘ ʤʘʨʛʘʥʮʶ ʫ ʧʫʥʢʪʽ 

5 ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ï 0,072Ñ0,005 ʤʛ/ʣ). ʆʜʥʘʢ ʚʤʽʩʪ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ 

ʧʠʪʥʦʾ ʚʦʜʠ (1,0 ʪʘ 0,5 ʤʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ 

ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʟʘʣʽʟʘ (ʨ<0,001) ʪʘ ʤʘʨʛʘʥʮʶ ʚʽʜ ʧʫʥʢʪʫ 1 ʂʠʾʚʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʜʦ ʧʫʥʢʪʫ 12 ʫ ʧʦʥʠʟʟʽ ɼʥʽʧʨʘ ʫ 1,3 ʪʘ 1,5 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɿʘʛʘʣʦʤ ʟʘ 

ʨʫʩʣʦʤ ɼʥʽʧʨʘ, ʷʢ ʽ ʚ  90-ʭ ʨʦʢʘʭ, ʧʝʨʽʦʜʠʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʽʚ ʍʉʂ, 

ʢʦʣʴʦʨʦʚʦʩʪʽ, ʟʘʣʽʟʘ, ʟ ʤʝʥʰʦʶ ʯʘʩʪʦʪʦʶ ï ʤʘʨʛʘʥʮʶ ʪʘ ʬʦʩʬʦʨʫ. ʆʜʥʠʤ ʽʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ  ʩʴʦʛʦʜʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʬʦʩʬʦʨʫ ʪʘ ʘʟʦʪʫ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʟ̔ ʤʝʪʦʶ ʦʙʤʝʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʪʘ ʧʦʣʽʧʰʝʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜʠ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ʆʮʽʥʶʶʯʠ ʷʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʫ 12-ʪʠ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ çʮʚʽʪʽʥʥʷè ʚʦʜʠ, 
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ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʧʨʦʙʣʝʤʥʽʰʫ ʷʢʽʩʪʴ ʤʘʻ ʚʦʜʘ ʫ ʧʫʥʢʪʽ 6 ʂʘʤôʷʥʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʙʽʣʷ ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʩʭʦʞʽ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ ʩʢʣʘʜʦʤ ʚʦʜʠ ʟʦʥʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʽʯʢʠ ʪʘ ʦʮʽʥʠʪʠ ʾʭ ʢʽʣʴʢʽʩʥʦ. ʇʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʱʦʜʦ ʚʝʣʠʯʠʥʠ ʨʦʟʨʘʭʦʚʘʥʦʛʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʤʦʞʣʠʚʦ ʧʦʜʽʣʠʪʠ ʥʘ ʛʨʫʧʠ ʪʘ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: 6 > 5 

> 1-4 > 7-11 > 12. ɺʠʷʚʣʝʥʦ ʩʫʪʪʻʚʠʡ ʟʨʽʩʪ ʽʥʜʝʢʩʫ ʫ ʧʫʥʢʪʽ 5 (ʫ 1,5 ʨʘʟʘ) ʪʘ 6 (ʱʝ ʫ 

1,2 ʨʘʟʘ).  

 ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʯʠʥʥʠʢʽʚ (ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʨʠ ʨʦʢʫ), ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʤʽʩʪ 

ʚʠʟʥʘʯʝʥʠʭ ʨʝʯʦʚʠʥ. ʆʧʠʩʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʚʤʽʩʪʫ ʢʦʣʴʦʨʦʚʦʩʪʽ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ 

ʟʘ 2015-2017 ʨʨ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʣʴʦʨʦʚʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʪʘ ʾʾ 

ʟʙʽʣʴʰʝʥʥʷ ʚʣʽʪʢʫ. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʠʡ ʾʾ ʟʚôʷʟʦʢ ʟ ʍʉʂ (ʨ<0,001) ʪʘ ʢʠʩʥʝʤ (ʨ<0,001) ʫ 

ʚʩʽʭ ʧʫʥʢʪʘʭ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʇʦʙʫʜʦʚʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʦʧʠʩʫʶʪʴ ʧʦʟʠʪʠʚʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʍʉʂ (ʨ<0,001) ʪʘ ʥʝʛʘʪʠʚʥʫ ʢʠʩʥʶ (ʨ<0,001) ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ 

ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʡ ʍʉʂ ʚʽʜ ʩʝʟʦʥʫ ʨʦʢʫ, ʧʽʜʪʚʝʨʜʞʝʥʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢ ʫ 

ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ (ʨ<0,001) (ʧʝʨʰʫ ʜʝʢʘʜʫ ʩʝʨʧʥʷ).   

ʄʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʞ 7-

ʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʚʦʜ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʘ ʪʘʢʦʞ 12-ʤʘ ʧʫʥʢʪʘʤʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʠ.  ɿʘ ʩʭʦʞʠʤʠ ʦʟʥʘʢʘʤʠ ʫʛʨʫʧʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠ (ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʢʦʣʴʦʨʦʚʽʩʪʴ, ʘʤʦʥʽʡ, ʍʉʂ, ʬʦʩʬʘʪ-ʽʦʥ, ʟʘʣʽʟʦ ʪʘ 

ʤʘʨʛʘʥʝʮʴ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʣʠʞʯʝ ʫ ʙʘʛʘʪʦʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʪʘʰʦʚʘʥʦ ʪʘʢʽ 

ʧʦʢʘʟʥʠʢʠ, ʷʢ: ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ, ʬʦʩʬʘʪ-ʽʦʥ ʪʘ ʘʤʦʥʽʡ, ʧʦʪʽʤ ʜʦ ʥʠʭ ʧʨʠʤʠʢʘʻ 

ʢʠʩʝʥʴ (ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʫʪʚʦʨʶʶʪʴ ʧʝʨʰʠʡ ʢʣʘʩʪʝʨ); ʜʦ ʜʨʫʛʦʛʦ ʢʣʘʩʪʝʨʫ 

ʚʽʜʥʝʩʝʥʦ ʍʉʂ ʪʘ ʢʦʣʴʦʨʦʚʽʩʪʴ. ɺʽʜʦʢʨʝʤʣʝʥʦ ʪʘʢʦʞ ʜʚʘ ʦʩʥʦʚʥʽ ʢʣʘʩʪʝʨʠ ʟ ʧʫʥʢʪʽʚ 

ʚʽʜʙʦʨʫ ʧʨʦʙ: 7-12 (ʙʽʣʷ ʤ. ʂʘʤôʷʥʩʴʢʝ ï ʤ. ʍʝʨʩʦʥ), ʱʦ ʤʘʻ ʤʝʥʰʫ ʚʽʜʜʘʣʝʥʽʩʪʴ 

ʟʚôʷʟʢʫ, ʪʘ 1-6 (ʙʽʣʷ ʤ. ʂʠʾʚ ï ʙʽʣʷ ʤ. ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ).  

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥ ɹʙʫʣʦ ʧʨʦʚʝʜʝʥʦ  ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ 

ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ (ʟʘ 27 ʧʦʢʘʟʥʠʢʘʤʠ) ʫ ʤʽʩʮʷʭ ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʪʘ ʧʽʩʣʷ ʾʾ 

ʦʯʠʱʝʥʥʷ ʥʘ 7-ʤʠ ʙʣʦʢʘʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʧʦʨʫʜ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ 

ʩʧʦʩʽʙ ʽʻʨʘʨʭʽʯʥʦʾ ʟʛʦʨʪʢʠ ʟʤʽʥʥʠʭ ʚ ʤʝʪʦʜʽ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʊ. ʉʘʘʪʽ ʰʣʷʭʦʤ 
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ʧʦʝʪʘʧʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ. 

ʇʨʠʯʦʤʫ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38] ï ʨʘʜʽʦʣʦʛʽʯʥʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ, ʽʥʪʝʛʨʘʣʴʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʟ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʶ ʪʘ ʟʘʛʘʣʴʥʦʩʘʥʽʪʘʨʥʦʶ, ʘ ʪʘʢʦʞ  ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ 

ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ. ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʚʦʜʠ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʷʢ ʩʫʧʝʨʧʦʟʠʮʽʷ ʝʢʩʧʝʨʪʥʠʭ ʚʘʛ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʥʦʩʥʠʭ ʦʮʽʥʦʢ ʟʥʘʯʫʱʦʩʪʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʛʨʫʧ ʤʽʞ ʩʦʙʦʶ. 

ɿʜʽʡʩʥʝʥʦ ʨʘʥʞʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʚʽʜʥʦʩʥʦ ʟʥʘʯʝʥʴ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ. ʅʘʡʙʽʣʴʰʽ ʟʘʟʥʘʯʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ Ŭ-ʘʢʪʠʚʥʦʩʪʽ, ʽʦʥʽʚ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʽʟ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ 

ʰʢʽʜʣʠʚʦʩʪʽ. ɺʠʷʚʣʝʥʦ, ʱʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʩʝʨʝʜʥʽʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʚʩʽʭ 

ʩʪʘʥʮʽʡ ʫ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʥʘʚʝʩʥʽ, ʚʣʽʪʢʫ ʪʘ ʚʦʩʝʥʠ ʜʦʩʪʦʚʽʨʥʦ (p<0,001) ʙʽʣʴʰʠʡ 

(ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʛʽʨʰʽʡ ʷʢʦʩʪʽ ʚʦʜʠ), ʥʽʞ ʚʟʠʤʢʫ, ʘ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟʘ 

ʩʝʟʦʥʘʤʠ ʨʦʢʫ. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʦʜ ʚʩʽʭ 

ʩʪʘʥʮʽʡ, ʪʦ ʤʽʥʽʤʘʣʴʥʽ ʾʭ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʜʣʷ ʚʦʜ ʂʇ çʏʝʨʢʘʩʠʚʦʜʦʢʘʥʘʣè 

(0,177Ñ0,005 ʪʘ 0,167Ñ0,005 ï ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʂʅʌʉ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè (0,156Ñ0,006 ï ʚʠʭʽʜʥʠʭ). ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʛʽʨʰʽʡ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʜʣʷ ʚʦʜ ʚʠʭʽʜʥʠʭ ï ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ (0,267Ñ0,008) ʪʘ  

ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ (0,273Ñ0,004), ʧʠʪʥʠʭ ï ɼɺʉ-1 

ʤ. ɿʘʧʦʨʽʞʞʷ (ʙʣʦʢʽʚ ˉ1 ʪʘ ˉ 2 ï 0,260Ñ0,008 ʪʘ 0,265Ñ0,008 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè (0,282Ñ0,009). ʅʘ ʜʝʷʢʠʭ ʩʪʘʥʮʽʷʭ ʧʽʩʣʷ ʦʯʠʱʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘ ʥʘ ʽʥʰʠʭ ï 

ʟʤʝʥʰʝʥʥʷ ʯʠ ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʮʝʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ.   

ʅʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʚʦʜʦʦʯʠʱʝʥʥʷ ʪʘ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʠʭ ʽ ʧʠʪʥʠʭ ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʟʘ 2015-2017 ʨʨ. ʜʦʟʚʦʣʠʚ 
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ʚʠʷʚʠʪʠ ʪʘʢʝ. ʅʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʦʯʠʱʫʶʪʴ ʚʦʜʫ ʨʽʯʢʠ 

ɼʥʽʧʨʦ ʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʩʧʦʨʫʜ 

(3 ʚʠʜʠ) ʽ ʟʘʩʠʧʦʢ ʜʣʷ ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʽʚ (7 ʚʠʜʽʚ), ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʧʨʝʘʤʦʥʽʟʘʮʽʾ, 

ʬʣʦʢʫʣʷʮʽʾ, ʢʦʘʛʫʣʷʮʽʾ, ʚʠʜʦʤ ʭʣʦʨʚʤʽʱʫʶʯʦʛʦ ʨʝʘʛʝʥʪʫ (ʨʽʜʢʠʡ ʭʣʦʨ ʘʙʦ 

ʛʽʧʦʭʣʦʨʠʪ ʥʘʪʨʽʶ), ʤʘʨʢʦʶ ʛʽʜʨʦʢʩʠʭʣʦʨʠʜʫ ʘʣʶʤʽʥʽʶ (2 ʚʠʜʠ). ʋ ʧʠʪʥʠʭ ʚʦʜʘʭ 5-

ʪʠ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʥʽʧʨʦʚʩʴʢʫ ʚʦʜʫ ʚ ʨʦʣʽ ʚʠʭʽʜʥʦʾ, 

ʚʠʷʚʣʷʣʠʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʪʘʢʠʭ 9-ʪʴʦʭ çʽʥʜʠʢʘʪʦʨʥʠʭè ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ: ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʩʤʘʢ, ʇʆ, ʘʤʦʥʽʡ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, 

ʘʣʶʤʽʥʽʡ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ. ʅʘʡʧʨʦʙʣʝʤʥʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ ʇʆ, ʢʽʣʴʢʽʩʪʴ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʡʦʛʦ ʚʤʽʩʪʦʤ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʪʘ ʂʇ çɺʦʜʦʢʘʥʘʣè ï 100 %, ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ï 

19,4 %. ʄʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ʱʦʜʦ ʇʆ (5 ʤʛ/ʣ) ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʦ ʥʘʡʙʽʣʴʰʠʤ (ʫ 2 ʨʘʟʠ). ɯʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʷʣʠʩʷ ʧʝʨʽʦʜʠʯʥʦ, ʫ 

ʨʽʟʥʠʭ ʧʨʦʙʘʭ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʪʠʤʯʘʩʦʚʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ (ʯʠʥʥʽ ʜʦ 01.01.2020 ʨ.), ʘʙʦ 

ʝʧʽʟʦʜʠʯʥʦ ʪʘ ʥʝʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʥʘ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè 

(ʂʅʌʉ, ʃʅʌʉ), ʝʬʝʢʪʠʚʥʽʰʽ ʟ ʧʦʣʽʧʰʝʥʥʷ ʇʆ ʟʘ ʪʝʭʥʦʣʦʛʽʾ 

ʂʇ çɺʦʜʦʢʘʥʘʣè (ʤʘʡʞʝ ʫ 2 ʨʘʟʠ), ʪʘ ʤʝʥʰ ʝʬʝʢʪʠʚʥʽ ʟʘ ʪʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʩʣʽʜʦʚʥʝ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʩʪʘʥʮʽʷʭ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʪʘ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè (ʫ 1,2 ʪʘ 1,3 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ). ʗʢʽʩʪʴ 

ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʫ ʙʽʣʴʰʦʩʪʽ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʚʽʜʧʦʚʽʜʘʣʘ 2-

ʤʫ ʪʘ 3-ʤʫ ʢʣʘʩʘʤ ʟʘ ɼʉʊʋ 4808:2007 [91]. ʈʝʯʦʚʠʥʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʥ̔ ʢʝʣʴ ʪʘ ʩʝʣʝʥ) ʧʦʩʪʽʡʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʚʠʭʽʜʥʽʡ ʪʘ ʧʠʪʥʽʡ ʚʦʜʽ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè, ʧʝʨʽʦʜʠʯʥʦ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

ɿʦʢʨʝʤʘ, ʚʠʷʚʣʝʥʦ ʢʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʩʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ (36 ʪʘ 12) ʱʦʜʦ 

ʚʤʽʩʪʫ ʥʽʢʝʣʶ ʪʘ ʩʝʣʝʥʫ ï 28 % ʪʘ 17 % ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʥʽʢʝʣʶ ï 10 ɻɼʂ, ʩʝʣʝʥʫ ï 5 ɻɼʂ. ʅʘʬʪʦʧʨʦʜʫʢʪʠ ʧʝʨʽʦʜʠʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ 

ʚʠʭʽʜʥʠʭ ʪʘ  ʧʠʪʥʠʭ ʚʦʜʘʭ ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ ʪʘ ʂʅʌʉ 

ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʘʙʦ ʝʧʽʟʦʜʠʯʥʦ 
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ʧʝʨʝʚʠʱʫʶʪʴ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ (0,1 ʤʛ/ʣ). ʌʝʥʦʣʠ ʧʝʨʽʦʜʠʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ 

ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜʘʭ ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ (> 0,001 ʤʛ/ʣ). ʏʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʫ ʧʠʪʥʽʡ 

ʚʦʜʽ ʂʅʌʉ ʪʘ ʃʅʌʉ ʂʇ çɼʥʽʧʨʦʚʦʜʦʢʘʥʘʣè ʙʝʟʧʝʨʝʨʚʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʭʣʦʨʦʬʦʨʤ 

(ʚʽʜ 1,8 ɻɼʂ ʜʦ 4,7 ɻɼʂ), ʧʝʨʽʦʜʠʯʥʦ ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ (ʜʦ 3 ɻɼʂ), ʘ 

ʂʇ çɺʦʜʦʢʘʥʘʣè ʤ. ɿʘʧʦʨʽʞʞʷ ï ʭʣʦʨ ʟʚôʷʟʘʥʠʡ (ʜʦ 1,1 ɻɼʂ). 

ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʦʜʥʽʻʶ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʜʦ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜʦʟʘʙʦʨʽʚ, ʱʦ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤ ʻ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʘʭ. ʇʨʦʚʝʜʝʥʦ 

ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜ ʊʆɺ çɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè ʫʧʨʦʜʦʚʞ  ʨʦʢʫ (ʯʝʨʚʝʥʴ 

2013 ʨ. ï ʪʨʘʚʝʥʴ 2014 ʨ.), ʷʢʘ ʚʠʤʫʰʝʥʘ ʧʨʘʮʶʚʘʪʠ, ʢʦʣʠ ʫ ʤʝʞʘʭ ʧʝʨʰʦʛʦ ʪʘ 

ʜʨʫʛʦʛʦ ʧʦʷʩʽʚ ʟʦʥʠ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʤʘʡʜʘʥʯʠʢʘ ʚʦʜʦʟʘʙʽʨʥʠʭ ʩʧʦʨʫʜ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʧʫʩʢʠ ʟʚʦʨʦʪʥʠʭ ʚʦʜ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜ 

ʚʠʭʽʜʥʠʭ ʪʘ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ ʊʆɺ çɿʄʂ çɿʘʧʦʨʽʞʩʪʘʣʴè ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʘʥʘ ʪʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʘʙʽʣʴʥʦ 

ʜʦʚʦʜʠʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ʬʦʨʤʘʣʴʜʝʛʽʜ (ʜʦ 1,4 ɻɼʂ), ʥʽʢʝʣʴ (ʜʦ 2 ɻɼʂ), ʬʝʥʦʣʠ (ʜʦ 5 ɻɼʂ), ʟʘʙʘʨʚʣʝʥʽʩʪʴ (ʜʦ 

1,2 ɻɼʂ), ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ (ʜʦ 4,7 ɻɼʂ), ʤʘʨʛʘʥʝʮʴ (ʜʦ 6 ɻɼʂ), ʇʆ (ʜʦ 2 ɻɼʂ), 

ʭʣʦʨʦʬʦʨʤ (ʜʦ 2,3 ɻɼʂ) ʪʘ ʩʫʤʘ ʊɻʄ (ʜʦ 1,8 ɻɼʂ). 

ʋ ʤʘʣʦʚʦʜʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʽʜʧʦʚʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʪʘ/ʘʙʦ ʷʢʽʩʪʶ ʚʦʜ ʤʽʩʮʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ, ʜʥʽʧʨʦʚʩʴʢʘ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʧʽʩʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʘʥʘʣʦʤ ʪʘ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʦʯʠʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʝʣʠʢʠʤ ʚʦʜʦʚʦʜʦʤ ʪʘ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʦʯʠʱʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʚʝʣʠʢʠʤ ʚʦʜʦʚʦʜʦʤ (175 ʢʤ)  ʣʠʰʝ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʟʘʙʘʨʚʣʝʥʽʩʪʴ (ʫ 1,5 ʨʘʟʘ) ʪʘ 

ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ (ʫ 1,5 ʨʘʟʘ). ɺʽʜʧʦʚʽʜʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ 

ʪʨʘʥʟʠʪʦʤ ʟ̔ ʨʽʯʢʦʚʦʶ ʚʦʜʦʶ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʦʯʠʱʝʥʥʷ ʚʽʜ ʟʘʙʘʨʚʣʝʥʦʩʪʽ ʪʘ ʟʘʣʽʟʘ ʥʘ 

ʩʧʦʨʫʜʘʭ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ 

ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʥʦʨʤʘʪʠʚʽʚ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38], ʘ ʥʘ ʩʧʦʨʫʜʘʭ ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè ï ʥʝ ʜʦʟʚʦʣʷʻ, ʦʜʥʘʢ ʾʭ ʚʤʽʩʪ ʥʝ 
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ʧʝʨʝʚʠʱʫʻ ʤʘʢʩʠʤʘʣʴʥʽ ʾʭ ʨʽʚʥʽ [38]. ʅʝʜʦʣʽʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʻ ʪʝ, ʱʦ ʫ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʝʣʠʢʠʤ 

ʚʦʜʦʚʦʜʦʤ ʩʧʦʞʠʚʘʯʘʤ ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʦʩʪʘʯʘʪʠ ʧʠʪʥʫ ʚʦʜʫ ʟ ʤʽʩʮʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ, 

ʷʢʽʩʪʴ ʷʢʦʾ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ, ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʦʜʦʜʞʝʨʝʣ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ, 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʽʶʯʠʭ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ʚʦʜʦʧʨʦʚʽʜʥʦʾ 

ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʝʬʝʢʪʠʚʥʽʰʝ 

ʟʥʝʟʘʨʘʞʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʊɻʄ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʪʦʱʦ.  

ʅʘ ɸʣʯʝʚʩʴʢʤʫ ʚʦʜʦʦʯʠʩʥʦʤʫ ʟʘʚʦʜʽ ʧʦʪʫʞʥʽʩʪʶ 100 ʤ3/ʛʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚ ʨʦʣʽ ʚʠʭʽʜʥʦʾ ʩʦʣʦʥʫʚʘʪʫ ʚʦʜʫ ɯʩʘʢʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʩʫʭʠʡ ʟʘʣʠʰʦʢ ʜʦ 

1300 ʤʛ/ʣ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ï ʜʦ 8,8 ʤʤʦʣʴ/ʣ, ʩʫʣʴʬʘʪʠ ï ʜʦ 543 ʤʛ/ʣ), ʜʦʚʝʜʝʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʨʦʤʝʤʙʨʘʥʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɺʽʜʧʦʚʽʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʬʽʨʤʦʶ GE-OSMONICS ʪʘ ʧʝʨʝʜʙʘʯʘʣʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʪʘʥʦʚʢʠ ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ. ʆʜʥʘʢ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʩʢʣʘʜʫ ʚʠʭʽʜʥʦʾ 

ʚʦʜʠ ʙʫʣʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʫʢʨʘʾʥʩʴʢʠʤʠ ʚʯʝʥʠʤʠ ʟʘʚʜʷʢʠ ʧʦʩʠʣʝʥʥʶ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʦʯʠʱʝʥʥʷ ʩʠʨʦʾ ʚʦʜʠ (ʦʙʨʦʙʢʠ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ) ʪʘ ʟʘʚʝʨʰʘʣʴʥʦʛʦ 

ʟʥʝʟʘʨʘʞʝʥʥʷ (ʦʙʨʦʙʢʠ ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ ʪʘ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʶ ʚʦʜʠ ʟʘ ʩʫʭʠʤ 

ʟʘʣʠʰʢʦʤ (ʥʘ 63 %), ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ (ʥʘ 85 %), ʤʘʨʛʘʥʮʝʤ (ʥʘ 97 %) ʪʘ 

ʩʫʣʴʬʘʪʘʤʠ (ʥʘ 98 %), ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 37ʦʉ 

(ʥʘ 99,7 %), ʢʘʣʘʤʫʪʥʦʩʪʽ (ʥʘ 96 %) ʪʘ ʇʆ (ʥʘ 78 %). ʊʦʙʪʦ ʥʝ ʟʥʝʩʦʣʶʻ, ʘ ʦʧʨʽʩʥʶʻ 

ʚʦʜʫ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ (ʩʫʭʠʡ ʟʘʣʠʰʦʢ Ó 100 ʤʛ/ʣ). ʇʨʠ 

ʧʝʨʚʠʥʥʦʤʫ ʭʣʦʨʫʚʘʥʥʽ ʜʦʟʦʶ 6-8 ʤʛ/ʣ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʫʤʠ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ ʫ 

ʧʠʪʥʽʡ ʚʦʜʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʘʪʠʚ ʟʛʽʜʥʦ ʟ ʫʢʨʘʾʥʩʴʢʠʤ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ (100 ʤʢʛ/ʣ).  

ɺ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ 

ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʫʤʦʚ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʮʠʜʥʠʭ ʧʦʣʽʤʝʨʥʠʭ 
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ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ ʫ ʧʨʘʢʪʠʮʽ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʇʽʜʪʚʝʨʜʞʝʥʦ 

ʥʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʘʛʝʥʪʽʚ  ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ. ʊʦʜʽ ʷʢ ʧʽʜ ʜʽʻʶ 

ʨʦʟʯʠʥʽʚ ʭʣʦʨʥʦʛʦ ʚʘʧʥʘ ʫ ʜʦʟʽ 1,0 ʤʛ/ʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʬʣʦʨʠ ʜʦ 

98,5 %, ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʟʘʭ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ʌ, 

ʇɻʄɻ-ɻʍ+ʌ ʝʬʝʢʪ ʟʥʝʟʘʨʘʞʝʥʥʷ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʽ-ʽʥʜʝʢʩʫ ʩʢʣʘʜʘʻ 

ï 95,0 %; 95,2 % ʪʘ 98,1 %  ʚʽʜʧʦʚʽʜʥʦ. ʉʦʣʽ ʇɻʄɻ ʫ ʜʦʟʘʭ (0,5-1,5 ʤʛ/ʣ) ʪʘ ʧʽʜ ʯʘʩ 

ʢʦʥʪʘʢʪʫ 0,5-3,0 ʛʦʜʠʥʠ ʩʧʨʦʤʦʞʥʽ ʧʨʦʷʚʣʷʪʠ ʬʣʦʢʫʣʶʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ 

ʦʩʥʦʚʥʠʭ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʗʢʱʦ ʧʨʠ ʜʦʟʘʭ ʨʝʘʛʝʥʪʽʚ 0,5-3,0 ʤʛ/ʣ ʝʬʝʢʪ 

ʦʯʠʩʪʢʠ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʢʦʣʴʦʨʦʚʽʩʪʴ ʧʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ LT27, Floguat DB 

45SSH, Floguat FL 45 C ʫ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʚ 9 %, 7 % ʪʘ 10 % ʚʽʜʧʦʚʽʜʥʦ, ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʇʆ ï 4 %, 7 % ʪʘ 8 % ʚʽʜʧʦʚʽʜʥʦ, ʪʦ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʇɻʄɻ ʚʽʜʧʦʚʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʘʣʠ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 19 % ʜʦ 35 % ʪʘ 

ʚʽʜ 11 % ʜʦ 18 % ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʯʠʱʝʥʥʷ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʦʩʷʛʘʶʪʴʩʷ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɻʄɻ-ɻʍ+ʌ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ ʧʨʠ ʜʦʟʘʭ 

ʩʦʣʝʡ ʇɻʄɻ ʥʘ ʨʽʚʥʽ 0,5-1,5 ʤʛ/ʣ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʾʭ ʫ ʚʽʜʩʪʦʷʥʽʡ ʚʦʜʽ ʙʫʣʘ 

ʩʪʘʙʽʣʴʥʦ ʥʠʞʯʦʶ ʟʘ ʛʽʛʽʻʥʽʯʥʠʡ ʥʦʨʤʘʪʠʚ (0,1 ʤʛ/ʣ). ɺʽʜʧʦʚʽʜʥʘ ʧʦʚʝʜʽʥʢʘ ʫ ʚʦʜʽ 

ʨʽʟʥʠʭ ʩʦʣʝʡ ʇɻʄɻ (ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ʌ, ʇɻʄɻ-ɻʍ+ʌ) ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ. 

ʆʜʥʘʢ, ʜʦʚʝʜʝʥʦ, ʱʦ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʨʘʟʦʤ ʟ̔ 

ʢʦʘʛʫʣʷʥʪʘʤʠ ʧʽʩʣʷ ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʯʝʨʝʟ ʧʽʱʘʥʠʡ ʬʽʣʴʪʨ 

ʜʦʟʫ ʤʦʞʣʠʚʦ ʟʙʽʣʴʰʠʪʠ ʫ 2 ʨʘʟʠ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʩʦʣʽ ʇɻʄɻ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʦʜʦʦʯʠʱʝʥʥʷ ʚ ʨʦʣʽ ʬʣʦʢʫʣʷʥʪʽʚ, ʘ ʥʝ ʢʦʘʛʫʣʷʥʪʽʚ (ʜʦʟʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ï 10-15 ʤʛ/ʣ), 

ʽʟ ʟʥʝʟʘʨʘʞʫʚʘʣʴʥʠʤʠ  ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʆʜʥʘʢ, ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʩʽʡʥʠʤ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ 

ʦʨʛʘʥʽʟʤ ʩʧʦʞʠʚʘʯʽʚ ʧʠʪʥʦʾ ʚʦʜʠ, ʦʙʨʦʙʣʝʥʦʾ ʨʝʘʛʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʇɻʄɻ [363]. ɺ 

ʭʨʦʥʽʯʥʦʤʫ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦʚʛʦʪʨʠʚʘʣʝ 

ʩʧʦʶʚʘʥʥʷ ʙʽʣʠʭ ʱʫʨʽʚ ʫʧʨʦʜʦʚʞ 6-ʪʠ ʤʽʩʷʮʽʚ ʧʠʪʥʦʶ ʚʦʜʦʶ, ʦʙʨʦʙʣʝʥʦʶ 

ʨʝʘʛʝʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ (ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ɻʍ+ʌ) ʫ ʜʦʟʘʭ 10, 15 ʤʛ/ʣ 

(ʟʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻʄɻ ʫ ʚʦʜʽ ʚʠʷʚʣʷʣʠʩʷ ʥʘ ʨʽʚʥʷʭ, ʝʢʚʽʚʘʣʝʥʪʥʠʭ 1 ʪʘ 

5 ɻɼʂ ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʟʘʤ ʢʦʘʛʫʣʷʥʪʽʚ, ʧʨʠʟʚʝʣʦ ʜʦ ʥʠʟʢʠ 
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ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ  (ʨ<0,05) ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʧʽʜʜʦʩʣʽʜʥʠʭ 

ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ, ʟʤʝʥʰʝʥʥʷ ʙʽʣʢʫ, ʟʨʦʩʪʘʥʥʷ ʛʣʶʢʦʟʠ, ʟʤʝʥʰʝʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ ʫ ʢʨʦʚʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʷʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʪʚʘʨʠʥ ʧʽʜʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʜ̔ ʢʦʥʪʨʦʣʶ ʧʦʚʝʜʽʥʢʘ ʪʘ ʾʭ 

ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ. ɺʦʜʥʦʯʘʩ ʜʦʚʝʜʝʥʦ ʙʝʟʧʝʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʨʝʘʛʝʥʪʽʚ ʫ 

ʜʦʟʘʭ 0,5-3,0 ʤʛ/ʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʟʘʤ ʬʣʦʢʫʣʷʥʪʽʚ, ʦʩʢʽʣʴʢʠ: 

ï ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʘʛʫʣʷʮʽʡʥʦ-

ʩʝʜʠʤʝʥʪʘʮʽʡʥʦ-ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʘʛʝʥʪ ʚ ʟʘʟʥʘʯʝʥʠʭ ʜʦʟʘʭ ʧʨʘʢʪʠʯʥʦ 

ʧʦʚʥʽʩʪʶ ʚʠʜʘʣʷʻʪʴʩʷ ʘʙʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʥʘ ʨʽʚʥʽ ʩʣʽʜʽʚ; 

ï ʜʦʚʛʦʪʨʠʚʘʣʝ ʩʧʦʶʚʘʥʥʷ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʪʘʢʦʶ ʚʦʜʦʶ ʥʝ ʚʧʣʠʚʘʻ 

ʥʝʛʘʪʠʚʥʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ (ʙʽʦʭʽʤʽʯʥʽ, ʽʤʫʥʦʣʦʛʽʯʥʽ, ʛʝʤʘʪʦʣʦʛʽʯʥʽ), 

ʷʢʽ ʫʧʨʦʜʦʚʞ 6-ʪʠ ʤʽʩʷʮʽʚ ʭʨʦʥʽʯʥʦʛʦ ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʢʦʥʪʨʦʣʶ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʫ ʥʘʪʫʨʥʠʭ ʫʤʦʚʘʭ ʜʦʩʣʽʜʞʝʥʦ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ 

ʂʇ çɾʠʪʦʤʠʨʚʦʜʦʢʘʥʘʣè, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʚʦʜʦʧʨʦʚʽʜʥʽ 

ʩʧʦʨʫʜʠ. ʅʘ ʜʚʦʭ ʤʘʡʜʘʥʯʠʢʘʭ ʚʦʜʦʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ 

ʤ. ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 3 ʨʝʘʛʝʥʪʠ (ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ), ʘ ʥʘ ʪʨʝʪʴʦʤʫ ï 4 ʨʝʘʛʝʥʪʠ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʚʠʥʥʝ 

ʭʣʦʨʫʚʘʥʥʷ). ʅʘ ʪʨʝʪʴʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ 

ʛʽʧʦʭʣʦʨʠʪʦʤ ʥʘʪʨʽʶ ʪʘ ʦʙʨʦʙʢʫ ʚʦʜʠ ʧʦʣʽʤʝʨʥʠʤ ʨʝʘʛʝʥʪʦʤ  çɺʘʣʝʫʩè ʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʚʽʜʩʪʽʡʥʠʢʘʭ. ʅʘ ʧʝʨʰʠʭ ʜʚʦʭ ʤʘʡʜʘʥʯʠʢʘʭ ʟʘʤʽʩʪʴ 

ʧʝʨʚʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʘʛʝʥʪ çɺʘʣʝʫʩè ʫ ʜʦʟʽ Ò 0,5 ʤʛ/ʣ. 

ɿʘ ʜʦʩʣʽʜʞʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʷʢʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʋ 2017 ʨ. 

ʥʘ ʧʝʨh ʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʘʛʝʥʪʫ çɺʘʣʝʫʩè, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʩʝʨʝʜʥʴʦʾ ʜʦʟʠ 

ʢʦʘʛʫʣʷʥʪʫ ʟʘ ʨʽʢ ʫ 1,4 ʨʘʟʘ. ɺʠʧʨʦʙʦʚʫʚʘʥʥʷ ʨʝʘʛʝʥʪʫ çɺʘʣʝʫʩè ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʩʪʘʥʮʽʾ ʂʇ çɾʠʪʦʤʠʨʚʦʜʦʢʘʥʘʣè ʧʽʜʪʚʝʨʜʠʣʦ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʣʦʨʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʪʘ 
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ʚʤʽʩʪʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʍʆʉ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ 

ʇɻʄɻ ʜʦʟʚʦʣʠʣʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʭʣʦʨʫʚʘʥʥʷ, ʟʤʝʥʰʠʪʠ ʜʦʟʫ 

ʢʦʘʛʫʣʷʥʪʫ ʪʘ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ.    

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ. ɺʠʷʚʣʝʥʦ, ʱʦ ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚʦʜʦʧʨʦʚʦʜʠ ʽʟ ʧʦʨʫʰʝʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ 

ʥʦʨʤ ʯʝʨʝʟ:  ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (67,3 %), ʥʝʦʙʭʽʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ (18,2 %) ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ (24,4 %). 

ʋʧʨʦʜʦʚʞ  20-ʪʠ ʨʦʢʽʚ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ ʫ ʢʦʤʫʥʘʣʴʥʠʭ, 

ʚʽʜʦʤʯʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʚʦʜʦʧʨʦʚʦʜʘʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 3-4 ʨʘʟʠ ʯʘʩʪʽʰʝ, ʥʽʞ 

ʽʥʰʽ ʧʦʨʫʰʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ 2016 ʨ. ʧʠʪʦʤʘ ʚʘʛʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʥʘʡʤʝʥʰʘ ʟʘ ʨʘʜʽʘʮʽʡʥʠʤʠ (1,1 %), ʙʽʣʴʰʘ ʟʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ (6,4 %) ʪʘ ʥʘʡʙʽʣʴʰʘ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ (18,4 %) 

ʧʦʢʘʟʥʠʢʘʤʠ. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʜʘʥʠʤʠ 1993 ʨ., ʪʦ ʢʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ 

ʧʨʦʙ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʙʽʣʴʰʠʣʘʩʷ ʫ ʢʦʤʫʥʘʣʴʥʠʭ 

(ʫ 1,4 ʨʘʟʘ), ʚʽʜʦʤʯʠʭ (ʫ 1,7 ʨʘʟʘ), ʩʽʣʴʩʴʢʠʭ (ʫ 1,3 ʨʘʟʘ) ʚʦʜʦʧʨʦʚʦʜʘʭ, ʪʘ ʟʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʟʤʝʥʰʠʣʘʩʷ ʫ ʢʦʤʫʥʘʣʴʥʠʭ (ʫ 1,7 ʨʘʟʘ), ʚʽʜʦʤʯʠʭ 

(ʫ 1,3 ʨʘʟʘ), ʩʽʣʴʩʴʢʠʭ (ʫ 1,3 ʨʘʟʘ) ʚʦʜʦʧʨʦʚʦʜʘʭ. ʋʧʨʦʜʦʚʞ 2012-2016 ʨʨ. 

ʯʘʩʪʦʪʘ ʚʽʜʭʠʣʝʥʴ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞʘʭ ʟʙʽʣʴʰʠʣʘʩʷ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʫ 2,3 ʨʘʟʘ, 

ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ï ʫ 1,4 ʨʘʟʘ. ɿʘʟʥʘʯʝʥʠʡ ʟʨʽʩʪ ʦʙʫʤʦʚʣʝʥʦ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʤ ʚʤʽʩʪʦʤ ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ 

ʰʢʽʜʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʨʦʟʰʠʨʝʥʥʷʤ ʫ 2015 ʨ. ʩʧʝʢʪʨʫ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʟʥʘʯʝʥʥʷ, ʟʘʚʜʷʢʠ: ʢʦʙʘʣʴʪʫ, 

ʥʽʢʝʣʶ, ʩʝʣʝʥʫ, ʭʨʦʤʫ ʟʘʛʘʣʴʥʦʛʦ, ʙʝʥʟ(ʘ)ʧʠʨʝʥʫ, ʧʝʩʪʠʮʠʜʽʚ, 

ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥʫ, ʭʣʦʨʦʬʦʨʤʫ ʪʘ ʩʫʤʠ ʊɻʄ [38]. ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʦʪʫ 

ʚʽʜʭʠʣʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʚʠʷʚʣʝʥʦ ʜʣʷ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (49,5 %), ʱʦ ʻ çʽʥʜʠʢʘʪʦʨʥʠʤʠè 

ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36]. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ 
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ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʨʽʦʜʠʯʥʫ ʘʙʦ ʝʧʽʟʦʜʠʯʥʫ ʥʘʷʚʥʽʩʪʴ ʫ ʚʦʜʘʭ 

ʋʢʨʘʾʥʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʟ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ) ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ. ɺʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚʦʜ ʟʘ ʚʝʣʠʯʠʥʦʶ ʧʠʪʦʤʦʾ ʚʘʛʠ ʧʨʦʙ 

ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ  ʨʷʜ: ʤʘʨʛʘʥʝʮʴ (2,5 %) > 

ʟʘʣʽʟʦ (2,3 %) >  ʢʘʜʤʽʡ  (1,4 %) > ʩʚʠʥʝʮʴ (0,4 %) (ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ); 

ʭʣʦʨʦʬʦʨʤ (36,6 %) > ʟʘʣʽʟʦ (5,5 %) > ʥʽʪʨʘʪʠ (4,6 %) > ʤʘʨʛʘʥʝʮʴ (2,1 %) > 

ʢʘʜʤʽʡ (1,2 %) > ʩʚʠʥʝʮʴ (0,8 %) > ʤʽʜʴ (0,4 %) > ʥʽʢʝʣʴ (0,2 %), ʮʠʥʢ (0,2 %), 

ɼɼɼ (0,2 %), ɼɼɽ (0,2 %) > ɼɼʊ (0,1 %) (ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ). ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [36], ʤʘʨʛʘʥʝʮʴ ʪʘ ʟʘʣʽʟʦ ʥʘʣʝʞʘʪʴ ʜʦ 

çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ, ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʽʣʴʰʝʥʽ, ʘ 

ʟʘʟʥʘʯʝʥʽ ʧʝʩʪʠʮʠʜʠ ʟʘʙʦʨʦʥʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʦʥʚʝʥʮʽʾ 

ʧʨʦ ʩʪʽʡʢʽ ʦʨʛʘʥʽʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʙʫʣʘ ʨʘʪʠʬʽʢʦʚʘʥʘ ʚ ʋʢʨʘʾʥʽ ʫ ʢʚʽʪʥʽ 

2007 ʨ.  

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ ʟ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʩʢʽʣʴʢʠ ʽʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʾʭ ʧʨʠʨʦʜʥʦʛʦ ʩʢʣʘʜʫ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 

[3]. ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʪʠʤʯʘʩʦʚʦ 

ʜʦʟʚʦʣʷʣʦʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʠʪʥʫ ʚʦʜʫ ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʟʘ ʫʤʦʚ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ. ɸʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦʢʘʟʘʚ, ʱʦ ʤʘʡʞʝ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʽʜʟʝʤʥʽ ʚʦʜʦʟʘʙʦʨʠ ʟ ʚʦʜʦʶ ʥʝʩʪʘʥʜʘʨʪʥʦʾ ʷʢʦʩʪʽ ʟʘ ʜʝʷʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ. ɿʘʟʥʘʯʝʥʝ ʩʪʦʩʫʻʪʴʩʷ 9-ʪʴʦʭ 

ʧʦʢʘʟʥʠʢʽʚ: ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʩʫʣʴʬʘʪʠ, ʭʣʦʨʠʜʠ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʤʘʨʛʘʥʝʮʴ, 

ʟʘʣʽʟʦ, ʘʤʽʘʢ, ʥʽʪʨʘʪʠ, ʬʪʦʨʠʜʠ, ʘ ʥʘʡʯʘʩʪʽʰʝ 4-ʴʦʭ: ʩʫʭʠʡ ʟʘʣʠʰʦʢ, ʩʫʣʴʬʘʪʠ, 

ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʟʘʣʽʟʦ. ɿʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʷʪʴ ʜʦ çʽʥʜʠʢʘʪʦʨʥʠʭè [36], 

ʢʨʽʤ ʬʪʦʨʠʜʽʚ ʪʘ ʥʽʪʨʘʪʽʚ. ɿʘ ʚʝʣʠʯʠʥʦʶ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʟʘʟʥʘʯʝʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ʟʘʣʽʟʦ > ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ > ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ > ʥʽʪʨʘʪʠ, ʭʣʦʨʠʜʠ > ʩʫʣʴʬʘʪʠ > ʤʘʨʛʘʥʝʮʴ > ʬʪʦʨʠʜʠ > ʘʤʽʘʢ. 
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ɼʦ ʯʠʥʥʠʢʽʚ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʪʘʢʦʞ ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʮʽʣʦʜʦʙʦʚʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫʧʨʦʜʦʚʞ ʜʦʙʠ ʫ ʙʘʛʘʪʴʦʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ, 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ, ʧʨʠʨʦʜʥʝ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʘʥʠʤʠ 2016 ʨ. 

ʢʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʚʦʜʠ ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ (33 %) ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ (23 %) 

ʧʦʢʘʟʥʠʢʘʤʠ ʩʫʪʪʻʚʦ ʛʽʨʰʘ ʟʘ ʷʢʽʩʪʴ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ɺʩʪʘʥʦʚʣʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʫ ʚʩʽ ʨʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

(2007-2016 ʨʨ.). ʄʘʡʞʝ ʚ ʫʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʚʠʷʚʣʷʶʪʴʩʷ ʢʦʣʦʜʷʟʽ, ʢʘʧʪʘʞʽ 

ʜʞʝʨʝʣ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽʩʪʴ ʚʦʜʠ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ. ɹʽʣʴʰ ʥʽʞ 50 % ʧʨʦʙ ʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʦʨʫʜ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ, ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ï ʤ. ʉʝʚʘʩʪʦʧʦʣʴ. ʂʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʟ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫ 1,4 ʨʘʟʘ ʪʘ ʫ 3,2 ʨʘʟʘ ʤʝʥʰʘ, ʥʽʞ ʟ ʢʦʣʦʜʷʟʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʩʧʦʨʫʜʘʤʠ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʙʫʣʠ ʪʘ ʟʘʣʠʰʘʶʪʴʩʷ 

ʢʦʣʦʜʷʟʽ (97,5 %). ʋ ʤʽʩʪʽ  ʂʠʻʚʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʙʶʚʝʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʽʥʞʝʥʝʨʥʫ ʚʦʜʦʟʘʙʽʨʥʫ ʩʧʦʨʫʜʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʤʽʞʰʘʨʦʚʠʤʠ 

ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ (ʛʣʠʙʠʥʘ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜ 90  ʜʦ 340 ʤ), ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ 

ʩʚʝʨʜʣʦʚʠʥʘ, ʨʦʟʧʦʜʽʣʴʥʘ ʢʦʣʦʥʢʘ ʪʘ ʟʜʝʙʽʣʴʰʦʛʦ ʧʘʚʽʣʴʡʦʥ. ʄʘʡʞʝ ʚ ʫʩʽʭ ʨʘʡʦʥʘʭ 

ʤʽʩʪʘ ʂʠʻʚʘ, ʜʝ ʧʦʙʫʜʦʚʘʥʦ ʙʶʚʝʪʠ (10 ʨʘʡʦʥʽʚ), ʷʢʽʩʪʴ ʚʦʜʠ ʟ ʥʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ɿʘʛʘʣʦʤ ʟ-ʧʦʤʽʞ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜ 140 ʙʶʚʝʪʽʚ ʷʢʽʩʪʴ 48 % ʥʝ 

ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ. ʅʘ ʣʽʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʂʠʻʚʘ ʢʽʣʴʢʽʩʪʴ 

ʙʶʚʝʪʽʚ (60) ʫ 1,3 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ ʥʘ ʧʨʘʚʽʡ (80), ʘ ʧʠʪʦʤʘ ʚʘʛʘ ʙʶʚʝʪʽʚ, ʷʢʽʩʪʴ ʚʦʜʠ 

ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʙʽʣʴʰʘ ʫ 2,1 ʨʘʟʘ. ʅʘʡʯʘʩʪʽʰʝ ʫ ʚʦʜʘʭ ʟ 

ʙʶʚʝʪʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʦʜʠʥ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (58 %), 

ʨʽʜʰʝ ï ʜʚʘ (28 %), ʪʨʠ (12 %) ʪʘ ʯʦʪʠʨʠ (2 %). ʅʘʡʯʘʩʪʽʰʝ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʛʽʛʽʻʥʽʯʥʠʤ 



314 
 

ʚʠʤʦʛʘʤ ʚʤʽʩʪ ʟʘʛʘʣʴʥʦʾ ʣʫʞʥʦʩʪʽ ʪʘ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʨʽʜʰʝ ï ʽʥʰʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʝ ʨʽʜʰʝ ï ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ,  ʱʝ ʨʽʜʰʝ ï ʟʘʛʘʣʴʥʦʛʦ ʟʘʣʽʟʘ, ʱʝ 

ʨʽʜʰʝ ï ʭʣʦʨʠʜʽʚ, ʥʘʡʨʽʜʰʝ ï ʘʤʦʥʽʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʦʩʦʙʠʩʪʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʚʦʜ ʟ̔ ʢʦʣʦʜʷʟʽʚ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ: ʥʽʪʨʘʪʠ, ʥʽʢʝʣʴ, ʬʝʥʦʣ, ʬʦʨʤʘʣʴʜʝʛʽʜ, ʢʨʝʤʥʽʡ; 

çʽʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠè ï ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ, ʟʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ, ʘʤʦʥʽʡ; ʟ ʙʶʚʝʪʽʚ: ʩʝʣʝʥ, ʟʘʛʘʣʴʥʘ ʣʫʞʥʽʩʪʴ; çʽʥʜʠʢʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠè ï 

ʢʘʣʘʤʫʪʥʽʩʪʴ ʪʘ ʽʥʰʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ,  ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʟʘʛʘʣʴʥʝ 

ʟʘʣʽʟʦ, ʭʣʦʨʠʜʠ, ʘʤʦʥʽʡ. 

ʋʧʨʦʜʦʚʞ 2005-2016 ʨʨ. ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʜʝʬʽʮʠʪ ʚʦʜʠ ʧʠʪʥʦʾ ʷʢʦʩʪʽ 

ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʜʝʷʢʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʧʨʠʚʽʟʥʠʤʠ ʧʠʪʥʠʤʠ 

ʚʦʜʘʤʠ ʚ ʘʚʪʦʮʠʩʪʝʨʥʘʭ. ʄʽʥʽʤʘʣʴʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʫ 2014 ʨ. (8 ʦʙʣʘʩʪʝʡ), 

ʤʘʢʩʠʤʘʣʴʥʘ ï 2008 ʨ. (11 ʦʙʣʘʩʪʝʡ). ɿʘ ʜʘʥʠʤʠ 2016 ʨ. ʪʘ ʚʝʣʠʯʠʥʦʶ ʧʠʪʦʤʦʾ ʚʘʛʠ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʦʙʣʘʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠʚʽʟʥʠʤʠ ʚʦʜʘʤʠ, ʤʦʞʥʘ 

ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʪʘʢʠʡ ʨʷʜ: ɿʘʧʦʨʽʟʴʢʘ (25,5 %), ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ (18 %), 

ʄʠʢʦʣʘʾʚʩʴʢʘ (17 %), ʆʜʝʩʴʢʘ (11,9 %), ɼʦʥʝʮʴʢʘ (3,3 %), ʃʴʚʽʚʩʴʢʘ (3,0 %), 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ (2,2 %), ʍʝʨʩʦʥʩʴʢʘ (1,0 %), ʇʦʣʪʘʚʩʴʢʘ (0,4 %), ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

(0,25 %).  

ʋʧʨʦʜʦʚʞ 10-ʪʠ ʨʦʢʽʚ ʚʠʨʦʙʥʠʮʪʚʦ ʧʠʪʥʠʭ ʚʦʜ ʽʟ ʤʦʙʽʣʴʥʠʭ ʪʘ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ ʪʘ ʬʘʩʦʚʘʥʠʭ ʩʪʘʣʦ ʧʦʰʠʨʝʥʽʰʠʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ɼʉʘʥʇʽʅ 2.2.4-

171-10 [38] ʩʧʨʠʷʣʦ ʧʦʣʽʧʰʝʥʥʶ ʷʢʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ ʚʦʜ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ 

ʨʝʛʣʘʤʝʥʪʫʚʘʣʘʩʷ ʜʦ 2010 ʨ. ʞʦʜʥʠʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤ ʘʢʪʦʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʦʩʦʙʠʩʪʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʽʟ ʚʦʜ ʩʚʝʨʜʣʦʚʠʥ, ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʪʘ ʧʠʪʥʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʫ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʫʧʨʦʜʦʚʞ 2013-2017 ʨʨ., ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʘʢʝ. ɿ-ʧʦʤʽʞ 

129 ʜʦʩʣʽʜʞʝʥʠʭ ʷʢʽʩʪʴ 74 ʚʦʜ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʪʨʠʚʘʣʦʛʦ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘ ʯʘʩʪʦʪʦʶ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʧʨʦʙʣʝʤʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ  ʧʠʪʥʠʭ ʚʦʜ ʤʦʞʥʘ ʨʦʟʪʘʰʫʚʘʪʠ ʫ 

ʪʘʢʠʡ ʨʷʜ: ʭʣʦʨʦʬʦʨʤ ʪʘ ʽʥʰʽ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʠ  (51 %) > ʩʫʭʠʡ ʟʘʣʠʰʦʢ (36 %) > 

ʇʆ (24 %) > ʟʘʙʘʨʚʣʝʥʽʩʪʴ  (12 %) > ʘʤʦʥʽʡ (9 %) ʪʘ ʥʽʪʨʘʪʠ (9 %) > ʬʝʥʦʣʠ (6 %) > 
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ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (3 %), ʢʨʝʤʥʽʡ (3 %), ʥʘʪʨʽʡ (3 %), ʭʣʦʨʠʜʠ (3 %), ʫ ʨʘʟʽ 

ʰʪʫʯʥʦʛʦ ʡʦʜʫʚʘʥʥʷ ï ʡʦʜ (3 %) (ʚʠʛʦʪʦʚʣʝʥʽ ʟ  ʚʦʜʦʧʨʦʚʽʜʥʠʭ); ʢʨʝʤʥʽʡ (47 %) > 

ʩʫʭʠʡ ʟʘʣʠʰʦʢ (24 %) > ʟʘʙʘʨʚʣʝʥʽʩʪʴ (16 %) > ʥʽʪʨʘʪʠ (11 %) > ʣʫʞʥʽʩʪʴ (11 %), 

ʤʘʨʛʘʥʝʮʴ (8 %), ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ (8 %), ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ (8 %), ʢʘʣʘʤʫʪʥʽʩʪʴ 

(8 %) > ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ (5 %) > ʬʪʦʨʠʜʠ (3 %), ʇʆ (3 %), ʥʽʪʨʠʪʠ (3 %) (ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ). ɼʦ çʽʥʜʠʢʘʪʦʨʥʠʭè ʚʽʜʥʦʩʷʪʴ: ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ, ʇʆ, ʟʘʙʘʨʚʣʝʥʽʩʪʴ, ʘʤʦʥʽʡ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʥʘʪʨʽʡ, ʭʣʦʨʠʜʠ, 

ʤʘʨʛʘʥʝʮʴ, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ. ʂʽʣʴʢʽʩʪʴ ʧʨʦʙ ʧʠʪʥʦʾ 

ʚʦʜʠ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʫ 1,4 ʨʘʟʘ ʤʝʥʰʘ, ʥʽʞ ʫ ʨʘʟʽ ʾʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʜʞʝʨʝʣ. ʉʝʨʝʜ 

38 ʧʠʪʥʠʭ ʚʦʜ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʪʘ 33 ʧʽʩʣʷ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʷʢʽʩʪʴ 

ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, 24 % ʪʘ 33 % ʚʽʜʧʦʚʽʜʥʦ ʤʘʣʠ ʥʠʟʴʢʠʡ 

ʚʤʽʩʪ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʤʝʥʰʝ ʟʘ 100 ʤʛ/ʣ) ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ. 

ɺʠʨʦʙʥʠʢʠ ʩʚʽʜʦʤʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʥʝʩʦʣʝʥʫ ʧʠʪʥʫ ʚʦʜʫ  ʯʝʨʝʟ ʧʦʧʠʪ ʥʘ ʨʠʥʢʫ, 

ʥʝʦʙʽʟʥʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ ʧʠʪʥʦʾ ʚʦʜʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʣʘʜʫ. ɼʦ ʪʦʛʦ ʞ  ʩʭʝʤʠ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʠʭ ʚʦʜ ʟ̔ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ 

ʚ ʦʩʦʙʠʩʪʫ ʪʘʨʫ ʩʧʦʞʠʚʘʯʘ ʪʘ ʬʘʩʦʚʘʥʦʾ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʪʠʧʫ, ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. 

ʆʪʞʝ, ʜʦ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʬʘʩʦʚʘʥʦʾ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ: ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ, ʧʦʨʫʰʝʥʥʷ 

ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʾʾ ʷʢʦʩʪʽ ʪʘ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʽʜʙʦʨʫ 

ʚʦʜʦʦʯʠʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʪʠʧʫ, ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʚʦʜʠ, ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʝʪʦʜʽʚ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ ʪʘ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ 

ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʷʢʽʩʪʶ ʧʠʪʥʦʾ ʚʦʜʠ ʪʦʱʦ. 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʘʚʠʣʘ ʜʦ ʨʦʟʨʦʙʢʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʫ ʨʘʟʽ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36], ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʘʢʦʛʦ: 

ʟʘʭʦʜʠ ʧʦ ʚʠʢʦʥʘʥʥʶ ʜʠʨʝʢʪʠʚʠ ʥʽ ʟʘ ʷʢʠʭ ʦʙʩʪʘʚʠʥ ʥʝ ʧʦʚʠʥʥʽ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʥʠʞʝʥʥʷ ʥʘʷʚʥʦʾ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ; ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʝʣʽʢʦʤ 
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ʜʠʨʝʢʪʠʚʠ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʘ ʥʦʨʤʘʪʠʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʞʦʨʩʪʢʽʰʠʤʠ ʪʘʤ, ʜʝ ʮʝ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʚʢʣʶʯʝʥʦ 22 ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ, 6 ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ 2 ʨʘʜʽʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʩʫʪʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]. 

ɿʦʢʨʝʤʘ, ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʝʟʽʥʬʝʢʮʽʾ ʪʘ 

ʟʘʣʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʨʝʘʛʝʥʪʽʚ. ʋ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʧʠʪʦʤʘ ʚʘʛʘ ʥʦʨʤʘʪʠʚʽʚ 

ʜʣ̫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 1,6 ʨʘʟʘ  ʙʽʣʴʰʘ, ʥʽʞ ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ 

ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʚʜʷʢʠ ʟʘʣʠʰʢʦʚʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤ  ʨʝʘʛʝʥʪʽʚ ʪʘ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʜʝʟʽʥʬʝʢʮʽʾ. ɺ ʫʢʨʘʾʥʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʚʽʜʩʫʪʥʽ 9 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʻ ʫ ɼʠʨʝʢʪʠʚʽ 

98/83/ɭʉ [36]: ʘʢʨʠʣʘʤʽʜ, ʚʽʥʽʣ ʭʣʦʨʠʜ, ʝʧʽʭʣʦʨʛʽʜʨʠʥ, ʧʦʣʽʮʠʢʣʠʯʥʽ ʘʨʦʤʘʪʠʯʥʽ 

ʚʫʛʣʝʚʦʜʥʽ (ʩʫʤʘ ʙʝʥʟʦ(b)ʬʣʫʦʨʘʥʪʝʥʫ, ʙʝʥʟʦ(k)ʬʣʫʦʨʘʥʪʝʥʫ, ʙʝʥʟʦ(ghi)ʧʝʨʠʣʝʥʫ, 

ʽʥʜʝʥʦ(1,2,3-cd)ʧʠʨʝʥʫ), ʙʨʦʤʘʪ, çʽʥʜʠʢʘʪʦʨʥʽè ï ʝʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ, 

Clostridium perfringens, ʪʨʠʪʽʡ, ʟʘʛʘʣʴʥʘ ʜʦʟʘ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ; 

ç̔ ʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ï ʟʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ ʯʠʩʣʦ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22ʦʉ, ʟʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ ʪʘ Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ 

ʩʧʦʨʠ), ʜʣʷ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ  ʨʦʟʣʠʚʘʶʪʴʩʷ ʫ ʧʣʷʰʢʠ ʪʘ ʢʦʥʪʝʡʥʝʨʠ ï ʟʘʛʘʣʴʥʽ 

ʢʦʣʽʬʦʨʤʠ, Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ). ʂʨʽʤ ʪʦʛʦ, ʟʘʟʥʘʯʝʥʽ ʧʝʨʰʽ 

ʪʨʠ ʧʦʢʘʟʥʠʢʠ (ʘʢʨʠʣʘʤʽʜ, ʚʽʥʽʣʭʣʦʨʠʜ, ʝʧʽʭʣʦʨʛʽʜʨʠʥ) ʤʘʶʪʴ ɻɼʂ ʚ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʫ 100 ʨʘʟʽʚ ʞʦʨʩʪʢʽʰʽ, ʥʽʞ ʚ ʋʢʨʘʾʥʽ. ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] 

ʤʝʥʰ ʞʦʨʩʪʢʽ, ʥʽʞ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38], ʘ ʜʣʷ ʚʦʜ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʨʦʟʣʠʚʫ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ, ʥʘʚʧʘʢʠ. ʆʪʞʝ, ʨʽʟʥʠʮʷ ʫ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʽ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ (ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʩʝʨʝʜ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ ʥʦʨʤʘʪʠʚʽʚ), ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʣʠʚʫ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ (ʫ 

ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36]) ʪʘ ʬʘʩʦʚʘʥʠʭ (ʫ ɼʉʘʥʇʽʅ [38]) ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʦʜʦʧʨʦʚʽʜʥʠʤʠ, ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʩʫʪʪʻʚʽʰʘ, ʥʽʞ ʫʢʨʘʾʥʩʴʢʦʤʫ (ʤʘʡʞʝ ʫ 

3 ʨʘʟʠ).  

ɿʘʛʘʣʦʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ (ʟ-ʧʦʤʽʞ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ ʥʦʨʤʘʪʠʚʽʚ) 

ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ [36] ʥʝ ʚʽʜʧʦʚʽʜʘʻ (ʚʠʤʦʛʠ ʤʝʥʰ ʞʦʨʩʪʢʽ ʘʙʦ ʚʽʜʩʫʪʥʽ) 
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ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʘ 25 %. ɸ ʧʨʦ ʪʝ, ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʚʦʭ 

ʜʦʢʫʤʝʥʪʘʭ ʤʘʡʞʝ ʟʙʽʛʘʻʪʴʩʷ, ʦʜʥʘʢ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ 

ʜʣʷ ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʫ 2 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ ʫ ɼʠʨʝʢʪʠʚʽ [36]. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʚʠʤʦʛʠ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʥʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʞʝʨʝʣʘ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 10 ʤ3 ʥʘ ʜʦʙʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʘʙʦ ʪʘʢʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʥʰʝ, ʥʽʞ 50 ʦʩʽʙ, ʷʢʱʦ ʮʷ ʧʠʪʥʘ ʚʦʜʘ ʥʝ ʧʦʩʪʘʯʘʻʪʴʩʷ ʟ 

ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ ʘʙʦ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʦʜʠ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʚʽʜ ɼʉʘʥʇʽʅ 2.2.4-171-

10 [38] ʻ ʪʝ, ʱʦ ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʢʫʤʝʥʪʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚʽʜʙʠʨʘʪʠ ʧʨʦʙʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʫ çʧʫʥʢʪʘʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽè (ʟ ʢʨʘʥʽʚ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ), ʘ ɼʉʘʥʇʽʅ [38] ʟʜʝʙʽʣʴʰʦʛʦ ʧʝʨʝʜ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʫ ʤʝʨʝʞʫ ʩʧʦʞʠʚʘʯʽʚ (ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ) ʪʘ ʧʽʩʣʷ ʬʘʩʫʚʘʥʥʷ (ʜʣʷ 

ʬʘʩʦʚʘʥʦʾ). ʋ ʜʚʦʭ ʜʦʢʫʤʝʥʪʘʭ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʷʜʢʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ  ʪʘ ʾʾ ʦʮʽʥʢʠ ʟʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ (ʫ ɼʉʘʥʇʽʅ [38] 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 3 ʨʘʟʠ ʤʝʥʰʘ). ʋ ʜʚʦʭ ʜʦʢʫʤʝʥʪʘʭ ʚʽʜʩʫʪʥʽʡ 

ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʨʘʟʽ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ çʽʥʜʠʢʘʪʦʨʥʠʭè 

ʧʦʢʘʟʥʠʢʽʚ. ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36] ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʨʦʟʚôʷʟʘʥʥʶ 

ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ 

ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. 

ɺʠʷʚʣʝʥʦ ʧʦʜʽʙʥʽ ʧʽʜʭʦʜʠ, ʱʦ ʟʘʢʣʘʜʝʥʦ ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʪʘ 

ɼʠʨʝʢʪʠʚʫ 98/83/ɭʉ [36], ʘ ʩʘʤʝ: ʞʦʨʩʪʢʽʰʽ ʚʠʤʦʛʠ ʜʦ ̫ʢʦʩʪʽ ʬʘʩʦʚʘʥʠʭ ʧʠʪʥʠʭ, ʥʽʞ 

ʜʣʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ; ʧʦʝʪʘʧʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ 

ʚʦʜ; ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʚʠʭʽʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ, ʤʝʪʦʜʽʚ ʚʦʜʦʦʯʠʱʝʥʥʷ ʪʦʱʦ); ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ 

ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʫ ʜʦʢʫʤʝʥʪʽ, ʷʢʱʦ ʻ ʧʨʠʯʠʥʘ ʧʽʜʦʟʨʶʚʘʪʠ, ʱʦ 

ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʫ ʢʽʣʴʢʦʩʪʷʭ  ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʜʣʷ ʟʜʦʨʦʚ'ʷ ʩʧʦʞʠʚʘʯʽʚ (ʫ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʥʦʩʠʪʴ ʟʜʝʙʽʣʴʰʦʛʦ 

ʜʝʢʣʘʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ).  
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʢʨʘʾʥʩʴʢʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʤʝʪʦʶ ʤ̔ʧʣʝʤʝʥʪʘʮʽʾ ɼʠʨʝʢʪʠʚʠ 

98/83/ɭʉ [36]. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʱʦʜʦ ʦʮʽʥʢʠ, ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ.  

ɺʠʷʚʣʝʥʦ ʧʨʦʙʣʝʤʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʩʝʨʝʜ ʥʠʭ 

çʽʥʜʠʢʘʪʦʨʥʽè ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ 

ʨʦʟʨʦʙʣʝʥʦ ʘʜʝʢʚʘʪʥʠʡ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ.  

ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʚʽʜʩʫʪʥʽʡ ʘʣʛʦʨʠʪʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʫ ʨʘʟʽ ʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ, ʟʘʟʥʘʯʝʥʝ 

ʥʘʩʘʤʧʝʨʝʜ ʦʙʫʤʦʚʠʣʦ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʦʩʥʦʚʦʶ ʫ ʨʘʟʽ 

ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʣʷ çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʥʘʫʢʦʚʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʚʠʷʚʣʝʥʥʷ ʯʠʥʥʠʢʽʚ ʽ ʥʘʩʣʽʜʢʽʚ ʚʤʽʩʪʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ) ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ (ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ 

ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ 

ʟʙʽʣʴʰʝʥʥʷ ʥʦʨʤʘʪʠʚʫ (-ʽʚ) ʜʣʷ çʽʥʜʠʢʘʪʦʨʥʦʛʦè (-ʠʭ) ʧʦʢʘʟʥʠʢʘ (-ʽʚ) ʫ ʢʦʞʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʚʠʟʥʘʯʝʥʠʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʤʦʚ.  

ʂʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ ʇʆ ʫ ʚʦʜʽ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʥʘ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ 

ʚʦʜʦʧʨʦʚʦʜʽ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʢʦʨʝʛʫʚʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʧʨʠʡʥʷʪʠʭ ʥʘ ʧʽʜʩʪʘʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʜʽʘʧʘʟʦʥʽ ʨʝʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʚ ʥʽʡ ʇʆ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʝʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʫ ʜʣʷ ʇʆ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʚʠʛʦʪʦʚʣʝʥʽʡ 

ʟ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ, ʟʘ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʽʜ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʫ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʤʽʩʪʫ ʍʆʉ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʩʧʦʨʫʜ ʰʣʷʭʦʤ ʾʭ ʜʝʟʽʥʬʝʢʮʽʾ ʟʘ 

ʛʨʘʬʽʢʦʤ ʪʘ ʫ ʨʘʟʽ  ʥʝʦʙʭʽʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʞʦʨʩʪʢʽʰʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʘ  ʪʦʱʦ. 
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ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʘʥʢʝʪʥʦʛʦ 

ʦʧʠʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ (658 ʦʩʽʙ 

ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʩʪʘʪʽ) ʱʦʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʦʮʽʥʢʠ ʩʧʦʞʠʚʘʯʘʤʠ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʧʠʪʥʠʭ ʚʦʜ ʚʠʷʚʠʣʠ, ʱʦ ʨʝʩʧʦʥʜʝʥʪʠ ʦʧʠʨʘʶʪʴʩʷ ʣʠʰʝ ʥʘ ʩʫʙôʻʢʪʠʚʥʽ ʦʨʛʘʥʠ ʯʫʪʪʷ 

(ʟʽʨ, ʥʶʭ, ʩʤʘʢ) ʽ ʪʽʣʴʢʠ 1 % ʟ-ʧʦʤʽʞ ʥʠʭ ʚʚʘʞʘʻ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʯʠʥʥʠʢʦʤ ʥʝʷʢʽʩʥʦʾ 

ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚ 

ʋʢʨʘʾʥʽ ʜʽʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ. ʅʘʤʠ 

ʨʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʥʽ ʫʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʘʟʽ 

ʟʘʙʦʨʦʥʠ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ 

ʫʤʦʚʠ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ ʪʘ ʥʘʜʘʥʦ ʘʣʛʦʨʠʪʤʠ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʤʘʶʪʴ ʩʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʨʘʟʽ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ ʧʦʢʘʟʥʠʢʽʚ 

3-ʭ ʨʽʟʥʠʭ ʛʨʫʧ: çʽʥʜʠʢʘʪʦʨʥʠʭè; ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ (ʢʨʽʤ çʽʥʜʠʢʘʪʦʨʥʠʭè); ʚʩʽʭ 

ʽʥʰʠʭ (ʢʨʽʤ ʧʦʢʘʟʥʠʢʽʚ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ çʽʥʜʠʢʘʪʦʨʥʠʭè). ʈʦʙʦʪʘ ʩʧʨʠʷʪʠʤʝ 

ʟʥʠʞʝʥʥʶ ʥʘʧʨʫʞʝʥʦʩʪʽ ʫ ʩʫʩʧʽʣʴʩʪʚʽ ʯʝʨʝʟ ʥʝʦʙʽʟʥʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʷʢʦʩʪʽ 

ʧʠʪʥʦʾ ʚʦʜʠ.  

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʚʠʤʦʛ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʱʦʜʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ɼʠʨʝʢʪʠʚʠ 98/83/ɭʉ [36] ʱʦʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʧʠʪʥʠʭ ʚʦʜ ʜʦʟʚʦʣʠʣʘ ʚʠʷʚʠʪʠ ʤʽʞ ʥʠʤʠ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ: ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʽʜʙʦʨʫ ʧʨʦʙ.  ʋ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʟʘʟʥʘʯʝʥʦ, ʱʦ 

ʟʘʭʦʜʠ ʟ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʝ ʧʦʚʠʥʥʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ 

ʧʠʪʥʦʾ ʚʦʜʠ. ʋ ʨʘʟʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʟ ʤʝʪʦʶ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [36] ʚ ʋʢʨʘʾʥʽ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʧʦʜʘʯʽ ʥʝʷʢʽʩʥʦʾ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʨʝʛʣʘʤʝʥʪʫʚʘʪʠ ʧʦʨʷʜʦʢ ʾʾ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʝʜ ʧʦʩʪʘʯʘʥʥʷʤ ʫ ʨʦʟʧʦʜʽʣʴʥʫ ʤʝʨʝʞʫ, ʱʦ 

ʚʽʜʩʫʪʥʻ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ [36].   

ʋ ʨʘʟʽ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʩʧʦʞʠʚʘʯʽ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʠʪʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ, ʜʦ ʷʢʦʛʦ ʥʘʩʘʤʧʝʨʝʜ 

ʚʽʜʥʦʩʷʪʴ ʧʨʠʚʽʟʥʽ ʧʠʪʥʽ ʚʦʜʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʨʠʚʽʟʥʠʭ ʧʠʪʥʠʭ ʚʦʜ 
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ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʷʢʦʩʪʽ: ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ (ʜʣʷ ʨʦʟʣʠʚʫ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ) ʪʘ 

ʷʢʦʩʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ, ʘ ʪʘʢʦʞ ʪʘʨʠ, ʫ ʷʢʫ ʚʦʥʠ 

ʨʦʟʣʠʚʘʶʪʴʩʷ (ʘʚʪʦʮʠʩʪʝʨʥʠ ʪʘ ʬʘʩʦʚʘʥʽ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ). 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʯʠʥʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘʟʥʘʯʝʥʽ ʧʠʪʥʽ ʚʦʜʠ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘʣʝʞʥʦ ʚʽʜ: ʚʠʜʫ 

ʚʠʭʽʜʥʦʾ ʚʦʜʠ, ʥʘʷʚʥʦʩʪʽ ʦʙʨʦʙʢʠ, ʰʪʫʯʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, 

ʚʠʤʦʛ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʦʚʥʦʮʽʥʥʦʩʪʽ. ɯʟ ʜʦʢʫʤʝʥʪʘ  ʚʠʣʫʯʝʥʦ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ 

ʤʦʞʫʪʴ ʩʧʦʞʠʚʘʪʠʩʷ ʜʽʪʴʤʠ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʞʠʪʪʷ ʪʘ ʜʦ 3-ʭ ʨʦʢʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ. ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ [36] ʨʝʛʣʘʤʝʥʪʫʻ ʷʢʽʩʪʴ ʧʠʪʥʠʭ 

ʚʦʜ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʚʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ  (ʟ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ) ʽ  ʫʧʨʦʜʦʚʞ  ʚʩʴʦʛʦ ʞʠʪʪʷ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʙʫʜʴ-ʷʢʠʭ ʟʘʙʨʫʜʥʝʥʴ 

ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʷʢʦʩʪʽ. ɺʠʷʚʣʝʥʦ ʯʠʥʥʠʢʠ ʥʘʷʚʥʦʩʪʽ ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ ʜʣʷ 

ʜʽʪʝʡ  ʟ̔ ʧʝʨʰʠʭ ʜʥʽʚ ʞʠʪʪʷ ʥʘ ʨʠʥʢʘʭ ʩʚʽʪʫ: ʚʠʨʦʙʥʠʮʪʚʦ ʩʫʭʠʭ ʤʦʣʦʯʥʠʭ ʩʫʤʽʰʝʡ, 

ʱʦ ʧʦʪʨʝʙʫʻ ʜʣʷ ʨʦʟʯʠʥʝʥʥʷ ʚʦʜʫ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ [445, 446]; ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʠʨʝʢʪʠʚʠ 2009/54/ɭʉ [444], ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʦʙʥʠʮʪʚʦ ʤʽʥʝʨʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʽʟ ʥʝʦʙʤʝʞʝʥʦʶ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʚ ʨʦʣʽ  ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʟ-ʧʦʤʽʞ 129 ʧʨʦʙ 

ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʫʧʨʦʜʦʚʞ  2013-2017 ʨʨ., 

ʪʽʣʴʢʠ 3 ʙʫʣʠ ʧʠʪʥʠʤʠ ʥʝʦʙʨʦʙʣʝʥʠʤʠ (ʧʨʠʨʦʜʥʠʤʠ), ʢʨʽʤ ʪʦʛʦ, ʫ ɼʉʘʥʇʽʅ 2.2.4-

171-10 [38] ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ ʚʦʜ, ʱʦ 

ʞʦʨʩʪʢʽʰʽ ʟʘ ʚʠʤʦʛʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ CODEX STAN 227-2001 [445]. ʅʘ 

ʧʽʜʩʪʘʚʽ ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʨʝʣʽʢ ʤʝʪʦʜʽʚ, ʱʦ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʪʦʜʽʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ CODEX STAN 227-2001 [445], ʥʝ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ ʟʘʣʠʰʢʦʚʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ ʨʝʘʛʝʥʪʽʚ ʪʘ ʧʦʙʽʯʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʜʝʟʽʥʬʝʢʮʽʾ.  

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ ʦʯʠʱʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʪʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ 

ʚʦʜ ʻ ʟʚʦʨʦʪʥʠʡ ʦʩʤʦʩ. ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ, ʟ-ʧʦʤʽʞ 33 ʚʦʜ ʜʦʦʯʠʱʝʥʠʭ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʷʢʽʩʪʴ ʷʢʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʣʘ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, 33 % (ʬʘʢʪʠʯʥʦ 

ʩʫʪʪʻʚʦ ʙʽʣʴʰʝ) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ < 100 ʤʛ/ʣ, ʱʦ ʟʘʙʦʨʦʥʝʥʦ 
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ɼʉʘʥʇʽʅ 2.2.4-171-10 [38]. ɺʢʘʟʘʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʯʝʨʝʟ ʝʢʦʥʦʤʽʯʥʫ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʠʭ ʚʦʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʾʭ ʷʢʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʥʝʦʙʽʟʥʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ. ɸʥʘʣʽʟ ɼʠʨʝʢʪʠʚʠ ɭʉ [444] ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ ʧʦʢʘʟʘʚ, ʱʦ ʚ ɭʚʨʦʧʽ ʤʘʡʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʣʽʪʠʢʘ 

çʟʘʙʦʨʦʥè, ʥʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʛʘ ʽʥʬʦʨʤʫʚʘʥʥʶ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʾʭ ʟʜʦʨʦʚôʷ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʩʘʤʝ 

ʪʘʢʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʠʭ ʚʦʜ ʟ̔ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʧʽʩʣʷ ʟʥʝʩʦʣʝʥʥʷ. 

ʆʪʞʝ, ʫ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ɼʉʘʥʇʽʅ 2.2.4-171-10 [38] ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʧʦʥʦʚʣʝʥʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʠʪʥʠʭ ʚʦʜ ʧʨʠʚʽʟʥʠʭ ʪʘ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛʠ ʟ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ 

ʧʨʦʙʣʝʤ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʩʪʫʧʥʦʛʦ: 

1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʦʛʦ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʥʘʜʘʥʥʷ ʯʠʥʥʦʩʪʽ 

ʥʦʨʤʘʪʠʚʘʤ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ ʚ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜʘʭ, ʱʦ ʩʢʠʜʘʶʪʴʩʷ ʫ ʚʦʜʦʡʤʠ.  

2. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ 

ʦʭʦʨʦʥʠ ʚʦʜʦʟʘʙʦʨʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʜʦʦʯʠʱʝʥʥʷ.   

3. ʄʦʜʝʨʥʽʟʘʮʽʷ ʜʽʶʯʠʭ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʯʠʱʝʥʥʷ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʝʬʝʢʪʠʚʥʽʰʝ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ.   

4. ʇʽʜʚʠʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ.  

5. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʟʘʤʽʥʘ.  

6. ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʯʠʥʥʽ ɼʉʘʥʇʽʅ 2.2.4-171-10, ʱʦ ʩʪʦʩʫʶʪʴʩʷ:  

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʝʨʝʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʾʭ ʥʦʨʤʘʪʠʚʽʚ; 
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- ʧʦʥʦʚʣʝʥʥʷ ʧʽʜʭʦʜʫ ʟ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ ñʽʥʜʠʢʘʪʦʨʥʠʤʠò 

ʧʦʢʘʟʥʠʢʘʤʠ;  

- ʧʝʨʝʛʣʷʜʫ ʚʠʤʦʛ ʜʦ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʨʷʜʢʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ;  

- ʚʥʝʩʝʥʥʷ ʧʦʨʷʜʢʫ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʩʪʘʥʫ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ;  

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ;  

- ʧʦʰʠʨʝʥʥʷ ʜʽʾ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʦʜʠ ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ 

ʚʠʢʦʥʘʥʽ ʽ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʷʛʥʫʪʘ.  
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽ ʨʦʙʦʪʽ ʥʘ ʧʽʜʩʪʘʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʷʢʦʩʪʽ ʚʦʜʠ ʨ. ɼʥʽʧʨʦ ï ʦʩʥʦʚʥʦʛʦ 

ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʶʯʠʭ ʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʠʭ ʚʦʜ, ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʩʽʭ ʚʠʜʽʚ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ 

ʩʧʦʞʠʚʘʻʪʴʩʷ ʥʘʩʝʣʝʥʥʷʤ, ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʮʽʡ ʩʬʝʨʽ 

ʋʢʨʘʾʥʠ, ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ ʟ ʧʦʣʽʧʰʝʥʥʷ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ 

ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʽʦʨʠʪʝʪʥʽ ʛʽʛʽʻʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʫ ʛʘʣʫʟʽ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʽ ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʫʚʘʥʥʷ, ʦʯʠʱʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʚʦʜʠ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʋʢʨʘʾʥʠ ï ʨʽʯʢʠ ɼʥʽʧʨʦ ʫ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʚʠʨʘʞʝʥʝ ʥʘ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ʨʽʯʢʠ, ʱʦ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʠ ʟ ʦʪʨʠʤʘʥʥʷʤ ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʷʭ ʽʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʦʜʦʦʯʠʱʝʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʟʠʢ ʾʾ 

çʮʚʽʪʽʥʥʷè, ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʛʽʨʰʦʶ ʚʦʥʘ ʻ ʚ ʟʦʥʽ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ (ʂʘʤôʷʥʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʙʽʣʷ ʤʽʩʪʘ ɻʦʨʽʰʥʽ ʇʣʘʚʥʽ), ʜʝ ʽʥʪʝʛʨʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʫ 

7 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ (ʫ ʧʦʥʠʟʟʽ ʨʽʯʢʠ ɼʥʽʧʨʦ). ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʽʟ ʩʭʦʞʦʶ ʷʢʽʩʪʶ ʚʦʜʠ (ʧʫʥʢʪʠ 7 ʪʘ 8), ʘ 

ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʽʟ ʧʦʜʽʙʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʟʤʽʥ ʟʥʘʯʝʥʴ 

(ʍʉʂ ʪʘ ʢʦʣʴʦʨʦʚʽʩʪʴ). ʈʦʟʨʘʭʫʥʦʢ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʍʉʂ ʟʘʣʝʞʥʦ ʚʽʜ 
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ʩʝʟʦʥʫ ʨʦʢʫ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ (ʨ<0,001) ʫ ʧʝʨʰʫ 

ʜʝʢʘʜʫ ʩʝʨʧʥʷ. 

2. ʆʧʠʩʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʢʠ 

ɼʥʽʧʨʦ ʫ ʤʽʩʮʷʭ ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ ʪʘ ʧʠʪʥʠʭ ʚʦʜ ʥʘ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʰʝʩʪʠ 

ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʽʟʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʩʦʙʦʶ ʫ ʘʩʧʝʢʪʽ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ. ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʛʽʨʰʽʡ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ ʚʦʜʠ, 

ʜʣʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ (0,267Ñ0,008) ʪʘ ʮʝʭʫ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ɿʘʭʽʜʥʦʛʦ ʛʨʫʧʦʚʦʛʦ ʚʦʜʦʚʦʜʫ ʂʇ çʆʙʣʚʦʜʦʢʘʥʘʣè ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ 

(0,273Ñ0,004) ʫ 1,3-1,7 ʨʘʟʽʚ ʙʽʣʴʰʽ (ʨ<0,001), ʥʽʞ ʜʣʷ ʚʠʭʽʜʥʦʾ ʚʦʜʠ ʚʦʜʦʟʘʙʦʨʽʚ ʟ 

ʨ. ɼʥʽʧʨʦ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʠʱʝ ʟʘ ʨʫʩʣʦʤ, ʘ ʜʣʷ ʧʠʪʥʦʾ ʚʦʜʠ ʚʦʜʦʦʯʠʩʥʠʭ ʣʽʥʽʡ ˉ 1 

ʪʘ ˉ 2 ɼɺʉ-1 ʤ. ɿʘʧʦʨʽʞʞʷ (0,260Ñ0,008 ʪʘ 0,265Ñ0,008 ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʂʇ çɹʝʨʜʷʥʩʴʢʚʦʜʦʢʘʥʘʣè (0,282Ñ0,009) ʫ 1,1-1,7 ʨʘʟʽʚ (ʨ<0,001) ʙʽʣʴʰʽ, ʥʽʞ ʜʣʷ 

ʧʠʪʥʦʾ ʚʦʜʠ ʽʥʰʠʭ ʚʦʜʦʧʨʦʚʦʜʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʢʽʣʴʢʽʩʥʫ ʟʘʣʝʞʥʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʽʜ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ, 

ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʟʘʙʦʨʫ ʚʟʜʦʚʞ ʨʫʩʣʘ ɼʥʽʧʨʘ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʚʦʜʦʦʯʠʱʝʥʥʷ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ ʚʦʜʦʚʦʜʽʚ. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ ʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ 

ʩʪʘʥʮʽʷʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ ʨ. ɼʥʽʧʨʦ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʩʧʦʨʫʜʘʤʠ ʜʣʷ ʾʾ 

ʦʩʚʽʪʣʝʥʥʷ, ʟʘʩʠʧʢʘʤʠ ʜʣʷ ʰʚʠʜʢʠʭ ʬʽʣʴʪʨʽʚ, ʨʝʘʛʝʥʪʘʤʠ ʜʣʷ ʬʣʦʢʫʣʷʮʽʾ ʪʘ 

ʢʦʘʛʫʣʷʮʽʾ, ʟʥʝʟʘʨʘʞʫʶʯʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʥʝ 

ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʪʠʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʜʦ ʚʠʤʦʛ 

ʧʠʪʥʦʾ, ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʚʠʭʽʜʥʽʡ ʚʦʜʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʩʪʘʥʮʽʡ 

ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʍʉʂ ʜʦ 1,5-2,0 ʨʘʟʽʚ ʙʽʣʴʰʘ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ (15 ʤʛ/ʣ), ʨʦʟʨʘʭʦʚʘʥʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʦʯʠʱʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʇʆ ʫ ʧʠʪʥʽʡ ʚʦʜʽ 

ʧʨʠ ʥʦʨʤʽ 5 ʤʛ/ʣ ʩʷʛʘʻ ʜʦ 3 ɻɼʂ. ʏʝʨʝʟ ʟʘʟʥʘʯʝʥʝ ʟ-ʧʦʤʽʞ 9-ʪʠ ʧʨʦʙʣʝʤʥʠʭ 

çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜʘʭ ʇʆ ʻ ʥʘʡʧʨʦʙʣʝʤʥʽʰʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʫ (2 ɻɼʂ) 
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ʪʘ ʚʽʜʩʦʪʦʢ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ (100 %). ɺʦʜʥʦʯʘʩ ʫ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʨʠ ʭʣʦʨʫʚʘʥʥʽ ʚʦʜʠ ʚʠʷʚʣʷʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ʘʙʦ ʧʦʩʪʽʡʥʦ 

ʭʣʦʨʦʬʦʨʤ (ʜʦ 4,7 ɻɼʂ), ʧʝʨʽʦʜʠʯʥʦ ï ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ (ʜʦ 3 ɻɼʂ) ʪʘ ʭʣʦʨ 

ʟʚôʷʟʘʥʠʡ (ʜʦ 1,1 ɻɼʂ). ɺʠʷʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʦʯʠʱʝʥʦʾ ʜʥʽʧʨʦʚʩʴʢʦʾ ʧʠʪʥʦʾ 

ʚʦʜʠ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʝʣʠʢʠʤ ʩʪʘʣʴʥʠʤ ʚʦʜʦʚʦʜʦʤ ʜʦʚʞʠʥʦʶ 175 ʢʤ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ (ʫ 1,5 ʨʘʟʘ) ʪʘ ʟʘʙʘʨʚʣʝʥʽʩʪʴ (ʫ 1,5 ʨʘʟʘ). ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ, ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, 

ʩʚʠʥʮʝʤ, ʥʽʢʝʣʝʤ, ʩʝʣʝʥʦʤ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʜʥʽʧʨʦʚʩʴʢʦʾ ʚʦʜʠ ʫ ʧʨʦʤʠʩʣʦʚʠʭ, 

ʘ ʪʘʢʦʞ ʫ ʤʘʣʦʚʦʜʥʠʭ ʨʝʛʽʦʥʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʦʜʠ ʚʝʣʠʢʠʭ ʚʦʜʦʚʦʜʽʚ ʪʘ ʟ 

ʤʽʩʮʝʚʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʷʢʦʩʪʽ, ʟʦʢʨʝʤʘ, ʟʘ 

ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʪʘ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʇʆ ʫ 

ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʧʠʪʥʽʡ ʚʦʜʽ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

4. ɼʘʥʘ ʧʦʟʠʪʠʚʥʘ ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʘʧʨʦʚʘʜʞʝʥʦʾ ʚ ʋʢʨʘʾʥʽ ʥʦʚʽʪʥʴʦʾ 

ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟ ʙʘʨʦʤʝʤʙʨʘʥʥʠʤ ʤʦʜʫʣʝʤ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ ʚʠʤʦʛ ʧʠʪʥʦʾ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʭʝʤʽ ʩʧʦʨʫʜ ʤʝʭʘʥʦ-ʩʦʨʙʮʽʡʥʦʛʦ ʦʯʠʱʝʥʥʷ ʪʘ ʥʘʥʦʬʽʣʴʪʨʘʮʽʾ ʨʘʟʦʤ 

ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʨʝʘʛʝʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʧʝʨʚʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ, ʢʦʘʛʫʣʷʮʽʷ, 

ʬʣʦʢʫʣʷʮʽʷ ʪʘ ʚʪʦʨʠʥʥʝ ʭʣʦʨʫʚʘʥʥʷ) ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʧʨʠʨʦʜʥʦʾ 

ʚʦʜʠ ʚʽʜ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ ʟʘ 

ʩʫʭʠʤ ʟʘʣʠʰʢʦʤ (ʥʘ 63 %) ʪʘ ʩʫʣʴʬʘʪʘʤʠ (ʥʘ 98 %), ʟʘ ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ (ʥʘ 

85 %), ʜʦʚʦʜʷʯʠ ʾʭ ʚʤʽʩʪ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʜʦ ʨʽʚʥʽʚ ʟʥʘʯʥʦ ʥʠʞʯʠʭ ʟʘ ʛʽʛʽʻʥʽʯʥʽ 

ʥʦʨʤʘʪʠʚʠ. ɿʘ ʮʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʥʘʩ ʥʘ ʨʽʯʢʦʚʠʭ ʚʦʜʦʧʨʦʚʦʜʘʭ, ʟ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʚʠʜʘʣʷʻʪʴʩʷ ʙʣʠʟʴʢʦ 80 % 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ï ʥʝ ʙʽʣʴʰʝ 30-50 %, ʱʦ ʟʥʽʤʘʻ 

ʧʨʦʙʣʝʤʫ ʽʟ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤʘʪʠʚʫ ʇʆ ʫ ʧʠʪʥʽʡ ʚʦʜʽ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘʶʪʴ 

ʧʽʜʩʪʘʚʠ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʟʘʟʥʘʯʝʥʫ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʰʠʨʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʧʨʘʢʪʠʮʽ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ, ʟʚʘʞʫʶʯʠ ʥʘ ʚʠʩʦʢʫ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʩʪʦʩʦʚʥʦ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʘʣʝ ʡ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ, 
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ʨʽʚʥʽ ʷʢʠʭ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʫ ʚʦʜʽ ʨʽʯʦʢ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʚʜʥʽ ʪʘ 

ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʢʨʘʾʥʠ. 

5. ɼʦʚʝʜʝʥʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʝʘʛʝʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʇɻʄɻ (ʇɻʄɻ-ɻʍ, ʇɻʄɻ-ʌ, ʇɻʄɻ-ɻʍ+ʌ) ʷʢ ʬʣʦʢʫʣʷʥʪʽʚ ʽʟ 

ʟʥʝʟʘʨʘʞʫʶʯʦʶ ʜʽʻʶ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʭʣʦʨʫ ʥʘ ʝʪʘʧʽ ʧʝʨʚʠʥʥʦʾ ʾʭ 

ʦʙʨʦʙʢʠ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʬʣʦʢʫʣʷʥʪʽʚ, 

ʮʽ ʨʝʘʛʝʥʪʠ ʚʦʣʦʜʽʶʪʴ ʙʘʢʪʝʨʠʮʠʜʥʦʶ ʘʢʪʠʚʥʽʩʪʶ (ʥʘʡʙʽʣʴʰʘ ʫ ʇɻʄɻ-ɻʍ+ʌ), ʱʦ 

ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʭʣʦʨʫ, ʘ ʾʭ ʬʣʦʢʫʣʶʶʯʘ ʟʜʘʪʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʚʧʣʠʚʫ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʝ ʛʽʨʰʘ, ʥʽʞ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʬʣʦʢʫʣʷʥʪʽʚ 

(Floguat DB 45SSH, Floguat FL 45 C, ʄʘʛʥʘʬʣʦʢ LT-27). ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʧʫʩʪʠʤʫ 

ʜʦʟʫ ʩʦʣʝʡ ʇɻʄɻ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʥʘ ʨʽʚʥʽ 0,5-1,5 ʤʛ/ʣ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʫ 2 ʨʘʟʠ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʟʦʤ ʽʟ ʢʦʘʛʫʣʷʥʪʦʤ (ʜʦʟʘ 

40-60 ʤʛ/ʣ), ʚʽʜʩʪʦʶʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʫʚʘʥʥʷ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʚʦʜʦʦʯʠʩʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʥʘ 

ʨʽʯʢʦʚʠʭ ʚʦʜʦʧʨʦʚʦʜʘʭ.  

6. ɺʩʪʘʥʦʚʣʝʥʦ ʚ 6-ʪʠ ʤʽʩʷʯʥʦʤʫ ʭʨʦʥʽʯʥʦʤʫ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ, ʱʦ ʩʧʦʶʚʘʥʥʷ ʙʽʣʠʭ ʱʫʨʽʚ ʧʠʪʥʦʶ ʚʦʜʦʶ, ʧʽʜʛʦʪʦʚʣʝʥʦʶ ʟ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʚʦʜʦʦʯʠʩʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʇɻʄɻ-ɻʍ ʪʘ ʇɻʄɻ-ɻʍ+ʌ ̫ʢ ʬʣʦʢʫʣʷʥʪʽʚ (ʜʦʟʠ 0,5; 1,0; 3,0 ʤʛ/ʣ, ʟʘʣʠʰʢʦʚʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻʄɻ ʫ ʚʦʜʽ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ ʘʙʦ ʙʫʣʠ ʩʫʪʪʻʚʦ ʤʝʥʰʽ ʟʘ ɻɼʂ), ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ ʪʘ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ 

ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ, ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʾʭ ʦʨʛʘʥʽʟʤʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ɿʙʽʣʴʰʝʥʥʷ ʜʦʟ ʮʠʭ ʨʝʘʛʝʥʪʽʚ (10 ʪʘ 15 ʤʛ/ʣ) ʜʦ ʨʽʚʥʽʚ ʜʦʟ, ʧʨʠʪʘʤʘʥʥʠʭ 

ʢʦʘʛʫʣʷʥʪʘʤ, ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʾʭ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ 

(ʟʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɻʄɻ ʫ ʚʦʜʽ ʚʠʷʚʣʷʣʠʩʷ ʥʘ ʨʽʚʥʷʭ, ʝʢʚʽʚʘʣʝʥʪʥʠʭ 1 ʪʘ 

5 ɻɼʂ ʚʽʜʧʦʚʽʜʥʦ); ʜʦʚʛʦʪʨʠʚʘʣʝ ʩʧʦʶʚʘʥʥʷ ʪʚʘʨʠʥ ʪʘʢʦʶ ʚʦʜʦʶ ʯʠʥʠʣʦ ʪʦʢʩʠʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʾʭ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʦʨʛʘʥʽʟʤ (ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʡ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ï 5 ɻɼʂ), 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ ʜʦʩʪʦʚʽʨʥʠʤʠ ʟʤʽʥʘʤʠ (ʨ<0,05) ʦʢʨʝʤʠʭ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ 

(ʚʤʽʩʪ ʛʝʤʦʛʣʦʙʽʥʫ, ʣʝʡʢʦʮʠʪʽʚ) ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ (ʙʽʣʢʦʚʠʡ ʪʘ ʚʫʛʣʝʚʦʜʥʠʡ ʦʙʤʽʥ) 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʦʣʽ ʇɻʄɻ ʚ ʷʢʦʩʪʽ 
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ʢʦʘʛʫʣʷʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʦʣʝʡ ʇɻʄɻ ʤʦʞʣʠʚʦ ʣʠʰʝ ʚ ʷʢʦʩʪʽ 

ʬʣʦʢʫʣʷʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʧʠʪʥʘ ʚʦʜʘ, ʧʽʜʛʦʪʦʚʣʝʥʘ ʟʘ ʾʭ ʫʯʘʩʪʶ, ʻ ʙʝʟʧʝʯʥʦʶ ʽ ʥʝ ʥʝʩʝ 

ʟʘʛʨʦʟʫ ʟʜʦʨʦʚôʶ ʣʶʜʝʡ. 

7. ʋʟʘʛʘʣʴʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ 

ʋʢʨʘʾʥʠ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʟʘʩʚʽʜʯʠʣʦ ʩʪʘʙʽʣʴʥʫ ʜʠʥʘʤʽʢʫ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʤʝʞʽ 

ʢʦʣʠʚʘʥʥʷ ï ʚʽʜ 11,4 % ʜʦ 18,4 %) ʪʘ ʭʚʠʣʝʧʦʜʽʙʥʫ ï ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ (ʤʝʞʽ 

ʢʦʣʠʚʘʥʥʷ ï ʚʽʜ 2,8 % ʜʦ 9,2 %) ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʦ 18,4 % ʪʘ 6,4 % 

ʚʽʜʧʦʚʽʜʥʦ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʝʯʦʚʠʥ ʽʟ ʩʘʥʽʪʘʨʥʦ-ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ 

ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ, ʧʝʨʝʜʫʩʽʤ, ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʧʠʪʥʠʭ ʚʦʜ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ. ɺ ʧʠʪʥʽʡ ʚʦʜʽ 

ʚʦʜʦʧʨʦʚʦʜʽʚ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʨʦʙʣʝʤʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʟ ʩʘʥʽʪʘʨʥʦ-

ʪʦʢʩʠʢʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʰʢʽʜʣʠʚʦʩʪʽ , ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʪʠʚʽʚ, 

ʻ ʥʽʪʨʘʪʠ ʪʘ ʬʪʦʨʠʜʠ. ʇʠʪʦʤʘ ʚʘʛʘ ʚʦʜʦʧʨʦʚʦʜʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʚʠʤʦʛ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 

3,1 % ʜʦ 6,2 %, ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʟʦʥ ʩʘʥʽʪʘʨʥʦʾ ʦʭʦʨʦʥʠ (67,3 %), 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ (24,4 %) ʪʘ ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ 

(18,2 %). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ 

ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 1,8 ʪʘ 3,6 ʨʘʟʽʚ, 

ʚʽʜʧʦʚʽʜʥʦ, ʤʝʥʰʘ, ʥʽʞ ʽʟ ʩʧʦʨʫʜ ʥʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

8. ʇʨʦʚʝʜʝʥʝ ʩʦʮʽʦʣʦʛʽʯʥʝ ʦʧʠʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʘʩʚʽʜʯʠʣʦ ʥʠʟʴʢʫ 

ʦʙʽʟʥʘʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʧʦʪʨʽʙʥʦʾ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʧʠʪʥʠʭ ʚʦʜ, ʷʢʘ 

ʦʮʽʥʶʻʪʴʩʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʦʨʛʘʥʘʤʠ 

ʯʫʪʪʷ (99 %). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʧʨʦ ʾʾ ʷʢʽʩʪʴ ʪʘ ʩʪʘʥ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʩʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʨʘʟʽ ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʚʤʽʩʪʫ 3-ʭ 

ʨʽʟʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ (çʽʥʜʠʢʘʪʦʨʥʽè, ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ (çʢʨʽʤ çʽʥʜʠʢʘʪʦʨʥʠʭè) 

ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ), ʪʘ ʫʥʽʬʽʢʦʚʘʥʽ ʬʦʨʤʠ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ. 

ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ, ʱʦ ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʧʨʠ 
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ʨʦʟʨʦʙʮʽ ʧʦʨʷʜʢʫ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʠʭ ʚʦʜ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʝʛʫʚʘʥʥʷ 

ʥʦʨʤʘʪʠʚʽʚ çʽʥʜʠʢʘʪʦʨʥʠʭè ʧʦʢʘʟʥʠʢʽʚ.  

9. ʇʦʢʘʟʘʥʦ, ʱʦ ʟ-ʧʦʤʽʞ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ, ʱʦ 

ʨʦʟʣʠʚʘʻʪʴʩʷ ʟ ʢʦʤʝʨʮʽʡʥʦʶ ʤʝʪʦʶ (ʬʘʩʦʚʘʥʠʭ, ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ), ʘʙʦ ʚʽʜʙʠʨʘʻʪʴʩʷ 

ʟ ʙʶʚʝʪʽʚ ʤ. ʂʠʻʚʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ 57 % ʪʘ 48 % ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʯʘʩʪʽʰʝ ʫ ʧʠʪʥʠʭ ʚʦʜʘʭ ʚʠʷʚʣʷʻʪʴʩʷ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ: ʭʣʦʨʦʬʦʨʤʫ (ʜʦ 18 ɻɼʂ) ʪʘ/ʘʙʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ < 100 ʤʛ/ʣ), ʇʆ (ʜʦ 22 ɻɼʂ) (ʫ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ ʽʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ); ʢʨʝʤʥʽʶ (ʜʦ 3,8 ɻɼʂ) 

ʘʙʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ (ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ < 100 ʤʛ/ʣ) (ʫ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, 

ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ); ʟʘʛʘʣʴʥʦʾ ʣʫʞʥʦʩʪʽ (ʜʦ 1,9 ɻɼʂ), 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʟʘ ʢʘʣʘʤʫʪʥʽʩʪʶ ʜʦ 10,1 ɻɼʂ) (ʟ ʙʶʚʝʪʽʚ ʤ. ʂʠʻʚʘ). 

ʗʢʽʩʪʴ ʜʦʦʯʠʱʝʥʠʭ ʧʠʪʥʠʭ ʚʦʜ ʬʘʩʦʚʘʥʠʭ ʪʘ ʟ ʧʫʥʢʪʽʚ ʨʦʟʣʠʚʫ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ 

ʨʽʯʢʦʚʠʭ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʚʦʜ, ʫ 1,4 ʨʘʟʠ ʯʘʩʪʽʰʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʘʤ, ʥʽʞ ʫ ʨʘʟʽ 

ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʜʞʝʨʝʣ, ʧʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʫ ʜʦʦʯʠʱʝʥʠʭ ʚʦʜʘʭ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʫ 

2 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ ʟ ʧʽʜʟʝʤʥʠʭ. 

10. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʯʠʥʥʠʭ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʟ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚʠʷʚʠʚ ʦʩʥʦʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ: ʩʬʝʨʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʢʫʤʝʥʪʽʚ, ʧʝʨʝʣʽʢʫ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʾʭ 

ʥʦʨʤʘʪʠʚʘʭ; ʧʨʘʚʠʣʘʭ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ; 

ʧʦʨʷʜʢʘʭ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ çʽʥʜʠʢʘʪʦʨʥʠʤʠè ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʩʪʘʥʫ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ 

ʚʦʜʠ. ʅʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘʫʢʦʚʦʾ ʯʘʩʪʠʥʠ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ çʇʠʪʥʘ 

ʚʦʜʘ ʋʢʨʘʾʥʠè ʥʘ 2006-2020 ʨʦʢʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ ʮʠʭ 

ʜʦʢʫʤʝʥʪʘʭ, ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʛʘʨʤʦʥʽʟʘʮʽʾ ʚʽʪʯʠʟʥʷʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ 

ʱʦʜʦ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʱʦ ʙʫʣʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʫ 

ʧʨʦʝʢʪ ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ɼʉʘʥʇʽʅ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʘʪʚʝʨʜʞʝʥʽ ʚ ʄʆɿ 

ʋʢʨʘʾʥʠ.  
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11. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʨʦʟʨʦʙʢʠ ʛʽʛʽʻʥʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʦʟʜʦʨʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ɼʥʽʧʨʦ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʞʝʨʝʣʘ, ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʨʷʜʢʫ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʦʾ ʪʘ ʧʠʪʥʦʾ ʚʦʜʠ, ʘ 

ʪʘʢʦʞ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʤʽʥ ʪʘ ʜʦʧʦʚʥʝʥʴ ʚ ʯʠʥʥʽ ʜʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʪʘ ʧʨʘʚʠʣʘ 

(ɼʉʘʥʇʽʅ 2.2.4-171-10), ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʦʜʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʥʠʟʢʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʧʨʦʧʦʟʠʮʽʾ ʜʦ ɺʦʜʥʦʛʦ 

ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʧʠʪʥʫ ʚʦʜʫ, ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷè, ɼʉʘʥʇʽʅ, ɼɻʅ, ɼɹʅ). ʅʘʪʦʤʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʙʝʟ ʯʦʛʦ ʥʝʤʦʞʣʠʚʦ 

ʛʘʨʘʥʪʫʚʘʪʠ ʷʢʽʩʪʴ ʧʠʪʥʠʭ ʚʦʜ. 
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ʣʶʜʠʥʦʶ : ɼʉʘʥʇʽʅ 2.2.4-171-10 // ʆʬʽʮʽʡʥʠʡ ʚʽʩʥʠʢ ʋʢʨʘʾʥʠ. 2010. ˉ 51. ʉ. 100-

129.  

2. ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ 
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ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʧʨʦʙʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʦʧʨʠʣʶʜʥʝʥʽ, ʦʙʛʦʚʦʨʝʥʽ ʪʘ ʩʭʚʘʣʝʥʽ ʥʘ:  

ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʛʨʝʩʘʭ: çɺʦʜʘ: ʵʢʦʣʦʛʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ. ʕʂɺɸʊʕʂ-2008è 

(ʤ. ʄʦʩʢʚʘ, 3-6 ʯʝʨʚʥʷ 2008 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ ʪʘ ʧʫʙʣʽʢʘʮʽʷ), çɽʊɽɺʂè 

(ʤ. ʗʣʪʘ, 1-5 ʯʝʨʚʥʷ 2013 ʨ. ï ʧʫʙʣʽʢʘʮʽʷ, 1-5 ʯʝʨʚʥʷ 2009 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ ʪʘ 

ʧʫʙʣʽʢʘʮʽʷ), çɯʥʩʪʠʪʫʮʽʡʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʨʝʬʦʨʤʫʚʘʥʥʷ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘè (ʤ. ʂʠʾʚ, 10-13 ʣʠʩʪʦʧʘʜʘ 2015 ʨ., 6-8 ʣʠʩʪʦʧʘʜʘ 2018 ʨ. ï ʚʠʩʪʫʧʠ ʽʟ 

ʜʦʧʦʚʽʜʜʷʤʠ); ʢʨʫʛʣʠʭ ʩʪʦʣʘʭ: çʗʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷè ʫ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʬʦʨʫʤʫ çʂʦʤʧʣʝʢʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʡè 

(ʤ. ʂʠʾʚ,  27.09.12 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ) ʪʘ çɼʦʚʢʽʣʣʷ ʽ ʟʜʦʨʦʚôʷè ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ɽʢʦʣʦʛʽʯʥʦʾ ʃʽʛʠ (ʤ. ʂʠʾʚ, 25.04.13 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ);  XV ʟôʾʟʜʽ ʛʽʛʽʻʥʽʩʪʽʚ 

ʋʢʨʘʾʥʠ (ʤ. ʃʴʚʽʚ, 20-21 ʚʝʨʝʩʥʷ 2012 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ ʪʘ ʧʫʙʣʽʢʘʮʽʷ); 

ʤʽʞʥʘʨʦʜʥʠʭ ʚʦʜʥʠʭ ʬʦʨʫʤʘʭ: çAQUA UKRAINEè (ʤ. ʂʠʾʚ, 10-13 ʣʠʩʪʦʧʘʜʘ 

2015 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ; 7-10 ʞʦʚʪʥʷ 2008 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ ʪʘ 

ʧʫʙʣʽʢʘʮʽʷ), çLviv Eco Forumè (ʤ. ʃʴʚʽʚ, 12-13 ʚʝʨʝʩʥʷ 2019 ʨ. ï ʚʠʩʪʫʧ ʽʟ 

ʜʦʧʦʚʽʜʜʶ); ʢʦʥʬʝʨʝʥʮʽʷʭ: çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠè (ʤ. ʂʠʾʚ, 17-18 ʞʦʚʪʥʷ 2019 ʨ., 8-9 ʞʦʚʪʥʷ 2015 ʨ., 9-10 ʞʦʚʪʥʷ 2014 ʨ., 15-

16 ʚʝʨʝʩʥʷ 2011 ʨ., 20-21 ʪʨʘʚʥʷ 2010 ʨ., 21-22 ʪʨʘʚʥʷ 2009 ʨ., 22-23 ʪʨʘʚʥʷ 2008 ʨ., 

24-25 ʪʨʘʚʥʷ 2007 ʨ.  ï ʧʫʙʣʽʢʘʮʽʾ), çɺʦʜʘ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽè (ʤ. ʆʜʝʩʘ, 

24-25 ʙʝʨʝʟʥʷ 2010 ʨ. ï ʧʫʙʣʽʢʘʮʽʷ), çʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʚʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽè  (ʤ. ʆʜʝʩʘ, 11-15 ʢʚʽʪʥʷ 2011 ʨ. ï 

http://old.moz.gov.ua/ua/portal/post_20080904_12.html
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ʧʫʙʣʽʢʘʮʽʷ), çʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʤ. ʂʨʝʤʝʥʯʫʢ, 11-13 ʞʦʚʪʥʷ 2017 ʨ. 

ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ ʪʘ ʧʫʙʣʽʢʘʮʽʷ, 4-6 ʞʦʚʪʥʷ 2018 ʨ. ï  ʧʫʙʣʽʢʘʮʽʷ).  

 ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ: 

çɹʝʟʧʝʢʘ ʪʘ ʷʢʽʩʪʴ ʚʦʜʠ ʧʠʪʥʦʾ ʪʘ ʩʪʽʯʥʦʾ. ʄʝʪʦʜʠ ʢʦʥʪʨʦʣʶ. ɸʪʝʩʪʘʮʽʷ ʚʠʨʦʙʥʠʯʦ-

ʪʝʭʥʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡè (ʤ. ʂʠʾʚ, 22.05.12 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ), ʜʣʷ ʣʽʢʘʨʽʚ-

ʣʘʙʦʨʘʥʪʽʚ ʫ ʅʘʮʽʦʥʘʣʴʥʽʡ ʤʝʜʠʯʥʽʡ ʘʢʘʜʝʤʽʾ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ʽʤ. ʇ. ʃ. ʐʫʧʽʢʘ (ʤ. ʂʠʾʚ, 08.06.15 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ); çʊʨʘʥʩʧʦʟʠʮʽʷ ʚʠʤʦʛ 

ɼʠʨʝʢʪʠʚ ɭʉ ʧʨʦ ʷʢʽʩʪʴ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ, ʪʘ ʧʨʦ 

ʦʯʠʩʪʢʫ ʤʽʩʴʢʠʭ ʩʪʽʯʥʠʭ ʚʦʜè (ʤ. ʂʠʾʚ, 14.12.16 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ); çʅʘʫʢʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ 

ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘè (ʤ. ʂʠʾʚ, 14.12.17 ʨ. ï 

ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʜʶ); çʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʷʢʽʩʥʦʶ 

ʧʠʪʥʦʶ ʚʦʜʦʶ, ʘ ʪʘʢʦʞ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʨʦʙʣʝʤ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ 

ʩʪʽʯʥʠʭ ʚʦʜ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚè (ʤ. ʂʠʾʚ, 03.04.18 ʨ. ï ʚʠʩʪʫʧ ʽʟ 

ʜʦʧʦʚʽʜʜʶ); çɺʦʜʦʧʽʜʛʦʪʦʚʢʘ. ʃʘʙʦʨʘʪʦʨʥʠʡ ʢʦʥʪʨʦʣʴ. ɺʠʤʦʛʠ ʜʦ ʘʢʨʝʜʠʪʘʮʽʾ 

ʣʘʙʦʨʘʪʦʨʽʡè (ʤ. ʂʠʾʚ, 15.05.18 ʨ. ï ʚʠʩʪʫʧ ʽʟ ʜʦʧʦʚʽʜʶ); çʏʠʩʪʘ ʚʦʜʘ ʽ ʨʝʤʝʜʽʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. ʅʘʛʦʣʦʩ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʢʘʪʘʩʪʨʦʬʽ ʪʘ ʽʥʰʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʟʘʙʨʫʜʥʝʥʥʷʭè (ʤ. ʂʠʾʚ, 23.04.19 ʨ. ï ʧʫʙʣʽʢʘʮʽʷ); çʈʦʣʴ ʝʢʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʚ 

ʨʝʬʦʨʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠè (ʤ. ʂʠʾʚ, 09.04.19 ʨ. ï ʚʠʩʪʫʧ ʽʟ 

ʜʦʧʦʚʽʜʜʶ).   
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ɼʆɼɸʊʆʂ ɹ 

ʊʘʙʣʠʮʷ ɹ.1  

ɺʧʣʠʚ ʬʣʦʢʫʣʷʥʪʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ ʥʘ ʛʽʜʨʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ 

(n=3, MÑm) 
ʇʦʢʘʟʥʠʢ ʂʦʣʴʦʨʦʚʽʩʪʴ, 

ʛʨʘʜ. 

ʂʘʣʘʤʫʪʥʽʩʪʴ, 

ʤʛ/ʣ 

ʇʝʨʤʘʥʛʘʥʘʪʥʘ 

ʦʢʠʩʥʶʚʘʥʽʩʪʴ, 

ʤʛ/ʣ 

ɿʘʣʠʢhʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʬʣʦʢʫʣʷʥʪʫ, 

ʤʛ/ʣ 

ɼʦʟʘ ï 0,5 ʤʛ/ʣ 

ɺʦʜʘ ʜʦ ʦʯʠʩʪʢʠ 40 0,7Ñ0,03 6,3Ñ0,1 ï 

ɺʦʜʘ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʨʝʘʛʝʥʪʘʤʠ  

Floguat DB 45SSH 39 0,60Ñ0,01 6,0Ñ0,2 0,13Ñ0,03 

Floguat FL 45 C 37 0,64Ñ0,03 5,8Ñ0,1 0,09Ñ0,01 

LT-27 39 0,56Ñ0,02 6,2Ñ0,1 0,38Ñ0,02 

ʇɻʄɻ-ɻʍ 33 0,56Ñ0,02 5,6Ñ0,1 ʥ/ʚ 

ʇɻʄɻ-ɻʍ+ʌ 32 0,52Ñ0,03 5,5Ñ0,2 ʥ/ʚ 

ʇɻʄɻ-ʌ 33 0,51Ñ0,02 5,7Ñ0,3 ʥ/ʚ 

ɼʦʟʘ ï 1,0 ʤʛ/ʣ 

ɺʦʜʘ ʜʦ ʦʯʠʩʪʢʠ 28 0,24Ñ0,01 6,4Ñ0,3 ï 

ɺʦʜʘ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʨʝʘʛʝʥʪʘʤʠ   

Floguat DB 45SSH 26 0,34Ñ0,02 6,0Ñ0,1 0,28Ñ0,02 

Floguat FL 45 C 25 0,31Ñ0,01 5,9Ñ0,2 0,22Ñ0,03 

LT-27 25 0,21Ñ0,03 6,1Ñ0,1 0,8Ñ0,04 

ʇɻʄɻ-ɻʍ 23 0,17Ñ0,01 5,6Ñ0,2 0,32Ñ0,003 

ʇɻʄɻ-ɻʍ+ʌ 24 0,15Ñ0,02 5,5Ñ0,1 0,022Ñ0,002 

ʇɻʄɻ-ʌ 25 0,17Ñ0,03 5,8Ñ0,3 0,028Ñ0,003 

ɼʦʟʘ ï 2,0 ʤʛ/ʣ 

ɺʦʜʘ ʜʦ ʦʯʠʩʪʢʠ 40 0,36Ñ0,01 7,3Ñ0,3 ï 

ɺʦʜʘ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʨʝʘʛʝʥʪʘʤʠ   

Floguat DB 45SSH 38 0,54Ñ0,02 6,8Ñ0,4 0,46Ñ0,01 

Floguat FL 45 C 38 0,52Ñ0,04 6,8Ñ0,2 0,36Ñ0,03 

LT-27 38 0,14Ñ0,02 7,1Ñ0,3 1,7Ñ0,1 

ɼʦʟʘ ï 2,0 ʤʛ/ʣ 

ɺʦʜʘ ʜʦ ʦʯʠʩʪʢʠ 17 0,28Ñ0,03 9,4Ñ0,4 ï 

ɺʦʜʘ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʨʝʘʛʝʥʪʘʤʠ   
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ʇɻʄɻ-ɻʍ 6 0,14Ñ0,02 8,4Ñ0,3 0,11Ñ0,01 

ʇɻʄɻ-ɻʍ+ʌ 6 0,12Ñ0,01 8,4Ñ0,1 0,10Ñ0,02 

ʇɻʄɻ-ʌ 11 0,15Ñ0,02 8,6Ñ0,2 0,11Ñ0,03 

ɼʦʟʘ ï 3,0 ʤʛ/ʣ 

ɺʦʜʘ ʜʦ ʦʯʠʩʪʢʠ 32 0,39Ñ0,01 9,1Ñ0,3 ï 

ɺʦʜʘ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʨʝʘʛʝʥʪʘʤʠ   

Floguat DB 45SSH 28 1,3Ñ0,1 7,9Ñ0,2 0,14Ñ0,2 

Floguat FL 45 C 28 1,4Ñ0,1 8,2Ñ0,2 0,14Ñ0,2 

LT-27 27 0,51Ñ0,02 8,6Ñ0,1 2,8Ñ0,05 

 

 

 

ʇʨʦʜʦʚʞʝʥʥ ̫ʪʘʙʣ. ɹ.1 
ɼʦʟʘ ï 3,0 ʤʛ/ʣ 

ɺʦʜʘ ʜʦ ʦʯʠʩʪʢʠ 18 0,16Ñ0,02 9,1 - 

ɺʦʜʘ ʧʽʩʣʷ ʦʯʠʩʪʢʠ ʨʝʘʛʝʥʪʘʤʠ   

ʇɻʄɻ-ɻʍ+ʌ 9 0,08Ñ0,02 7,2Ñ0,2 0,34Ñ0,01 

ʇɻʄɻ- ʌ 14 0,11Ñ0,02 7,7Ñ0,1 0,32Ñ0,02 

 

ʊʘʙʣʠʮʷ ɹ.2  

ɿʘʣʠʰʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʦʣʝʡ ʇɻʄɻ ʪʘ ʘʣʶʤʽʥʽʶ ʫ ʦʙʨʦʙʣʝʥʽʡ ʨʝʘʛʝʥʪʘʤʠ 

ʚʦʜʽ ʥʘ ʝʪʘʧʘʭ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ (n=3, MÑm) 
ʈʝʘ-

ʛʝʥʪ 

ɿʘʣʠʰʦʢ ʨʝʘʛʝʥʪʽʚ ʫ ʚʦʜʽ, ʤʛ/ʣ 

ʇ
ɻ
ʄ
ɻ 

ɸ
l 2S

O
4
 

 

ʇ
ɻ
ʄ
ɻ-ɻ
ʍ

 

 

ʘ
ʣ
ʶ
ʤ
ʽ
ʥ
ʽ
ʡ

 

ʇ
ɻ
ʄ
ɻ-

ɻ
ʍ
+
ʌ 

  

ʘ
ʣ
ʶ
ʤ
ʽ
ʥ
ʽ
ʡ

 

 

ʇ
ɻ
ʄ
ɻ- 
ʌ

 

 

ʘ
ʣ
ʶ
ʤ
ʽ
ʥ
ʽ
ʡ

 
ʚ ʬ ʚ ʬ ʚ ʬ ʚ ʬ ʚ ʬ ʚ ʬ 

3 0 0,28 

Ñ 

0,02 

0,15 

Ñ 

0,011 

ï ï 0,3 

Ñ 

0,03 

0,21 

Ñ 

0,02 

ï ï 0,29 

Ñ 

0,022 

0,15 

Ñ 

0,011 

ï ï 

0 10 ï ï 0,51 

Ñ 

0,06 

0,4 

Ñ 

0,03 

ï ï 0,44 

Ñ 

0,04 

0,31 

Ñ 

0,03 

ï ï 0,41 

Ñ 

0,03 

0,21 

Ñ 

0,02 

3 10 0,16 

Ñ 

0,02 

0,09 

Ñ 

0,005 

0,36 

Ñ 

0,03 

0,11 

Ñ 

0,01 

0,2 

Ñ 

0,02 

0,09 

Ñ 

0,01 

0,35 

Ñ 

0,03 

0,11 

Ñ 

0,01 

0,12 

Ñ 

0,012 

0,096 

Ñ 

0,008 

0,39 0,19 

Ñ 

0,02 

0 20 ï ï 0,67 

Ñ 

0,05 

0,52 

Ñ 

0,04 

ï ï 0,45 

Ñ 

0,04 

0,29 

Ñ 

0,02 

ï ï 0,47 

Ñ 

0,04 

0,38 

Ñ 

0,03 

3 20 0,2 

Ñ 

0,01 

0,05 

Ñ 

0,002 

0,24 

Ñ 

0,02 

0,20 

Ñ 

0,02 

0,25

Ñ 

0,03 

0,07 

Ñ 

0,01 

0,34 

Ñ 

0,03 

0,05 

Ñ 

0,01 

0,32 

Ñ 

0,024 

0,13 

Ñ 

0,012 

ï ï 

0 40 ï ï 0,41 

Ñ 

0,04 

0,34 

Ñ 

0,03 

ï ï 0,78 

Ñ 

0,05 

0,32 

Ñ 

0,03 

ï ï 0,51 

Ñ 

0,04 

0,31 

Ñ 

0,03 

 

3 40 0,1 0,075 0,25 0,1 0,20 0,08 0,48 0,07 0,088 0,050 0,44 0,25 
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Ñ 

0,01 

Ñ 

0,004 

Ñ 

0,03 

Ñ 

0,01 

Ñ 

0,02 

Ñ 

0,01 

Ñ 

0,03 

Ñ 

0,01 

Ñ 

0,003 

Ñ 

0,004 

Ñ 

0,03 

Ñ 

0,02 

0 

 

 

60 ï ï 0,65 

Ñ 

0,05 

0,4 

Ñ 

0,04 

ï ï 0,97 

Ñ 

0,05 

0,29 

Ñ 

0,02 

ï ï 0,73 

Ñ 

0,04 

0,52 

Ñ 

0,04 

3 60 0,19 

Ñ 

0,02 

0,052

Ñ 

0,003 

ï 0,18 

Ñ 

0,02 

0,16

Ñ 

0,01 

0,1 

Ñ 

0,03 

0,72 

Ñ 

0,04 

0,06 

Ñ 

0,01 

0,07 

Ñ 

0,003 

0,03 

Ñ 

0,002 

0,48 

Ñ 

0,02 

0,24 

Ñ 

0,02 

ʇʨʠʤʽʪʢʠ: 

ʚ ï ʚʽʜʩʪʦʷʥʘ; 

ʬ ï ʬʽʣʴʪʨʦʚʘʥʘ. 

ɼʆɼɸʊʆʂ ɺ 

ʊʘʙʣʠʮʷ ɺ.1  

ʇʨʽʦʨʠʪʝʪʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ,  ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ɼʉʘʥʇʽʅ 2.2.4-171-10 

 ʪʘ ʚʽʜʩʫʪʥʽ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

ˉ  

ʟ/ʧ  

ʇʦʢʘʟʥʠʢ  ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ  ʅʦʨʤʘʪʠʚʠ  

ɼʠʨʝʢʪʠʚʘ 

98/83/ɭʉ 

ɼʉʘʥʇʽʅ  

2.2.4-171-10 

1  ʎʠʥʢ  ʤʛ/ʣ ï  Ò 1,0  

2  ʇɸʈ ʘʥʽʦʥʥʽ  ʤʛ/ʣ  ï Ò 0,5  

3  ʅʘʬʪʦʧʨʦʜʫʢʪʠ  ʤʛ/ʣ  ï  Ò 0,1  

4  ʌʝʥʦʣʠ ʣʝʪʢʽ  ʤʛ/ʣ  ï  Ò 0,001  

5  ɹʝʨʠʣʽʡ  ʤʛ/ʣ  ï  Ò 0,0002  

6  ʄʦʣʽʙʜʝʥ  ʤʛ/ʣ ï  Ò 0,07  

7  ʉʪʨʦʥʮʽʡ  ʤʛ/ʣ  ï  Ò 7,0  

9  ʉʫʭʠʡ ʟʘʣʠʰʦʢ  ʤʛ/ʣ  ï  Ò 1000  

10  ɿʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ  ʤʤʦʣʴ/ʣ  ï  Ò 7,0  

11  ʍʣʦʨʬʝʥʦʣʠ  ʤʛ/ʣ  ï  Ò 0,0003  

12  ʇʦʣʽʬʦʩʬʘʪʠ(ʟʘ PO
4

3-
)  ʤʛ/ʣ  ï  Ò 3,5  

 

13  

14  

15  

ɼʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ:  
ʭʣʦʨʦʬʦʨʤ  

ʜʠʙʨʦʤʭʣʦʨʤʝʪʘʥ  

ʪʝʪʨʘʭʣʦʨʚʫʛʣʝʮʴ  

ʤʢʛ/ʣ  ï   

Ò 60  

Ò 10  

Ò 2  

 

16  

17  

ʋ ʨʘʟʽ ʭʣʦʨʫʚʘʥʥʷ:  
ʟʘʣʠʰʢʦʚʠʡ ʭʣʦʨ ʚʽʣʴʥʠʡ  

ʟʘʣʠʰʢʦʚʠʡ ʭʣʦʨ 

ʟʚô̫ ʟʘʥʠʡ  

ʤʛ/ʣ  ï   

 

Ò 0,5  

Ò 1,2  

 

 

18  

ʋ ʨʘʟʽ ʦʙʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʥʠʤ ʨʝʘʛʝʥʪʦʤ: 
ʧʦʣʽʘʢʨʠʣʘʤʽʜ 

ʟʘʣʠʰʢʦʚʠʡ  

ʤʛ/ʣ  ï   

 

 

Ò 2,0  



395 
 

  

 

19  

20  

ʋ ʨʘʟʽ ʦʟʦʥʫʚʘʥʥʷ:  

ʬʦʨʤʘʣʴʜʝʛʽʜ  

ʦʟʦʥ  

ʤʛ/ʣ  ï   

Ò 0,05  

0,1 ï 0,3  

 

 

21  

22  

ʋ ʨʘʟʽ ʦʙʨʦʙʢʠ 

ʜʽʦʢʩʠʜʦʤ ʭʣʦʨʫ:  

ʜʽʦʢʩʠʜ ʭʣʦʨʫ  

ʭʣʦʨʠʪʠ  

ʤʛ/ʣ  ï  

 

Ò 0,1  

Ò 0,2  

 

 

 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɺ.1 

ʈʘʜʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ  

23  ɸʣʴʬʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ɹʢ/ʣ  ï  Ò 0,1  

24 ɹʝʪʘ- ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ɹʢ/ʣ  

 

ï  Ò 1,0  

ʇʦʢʘʟʥʠʢʠ ʝʧʽʜʝʤʽʯʥʦʾ ʙʝʟʧʝʢʠ 

25 ʏʠʩʣʦ ʙʘʢʪʝʨʽʡ ʚ 1 ʩʤ
3 

ʚʦʜʠ (ɿʄʏ) ʧʨʠ 37
ʦ
ʉ  

ʂʋʆ/ʩʤ
3
  ï  Ò 100 (50)  

26  
ʇʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ   

ʥʘʷʚʥʽʩʪʴ   

ʚ 1 ʜʤ
3
   

ï  ʚʽʜʩʫʪʥʽʩʪʴ  

27 ʂʦʣʽʬʘʛʠ****   ɹʋʆ/ʜʤ
3
   ï  ʚʽʜʩʫʪʥʽʩʪʴ  

 

 

28  

ɽʥʪʝʨʦʚʽʨʫʩʠ, 

ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ 

ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, 

ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ 

ʽʥʰʽ   

ʥʘʷʚʥʽʩʪʴ  

ʚ 10 ʜʤ
3
   

ï  ʚʽʜʩʫʪʥʽʩʪʴ  

 

 

 

29  

ʇʘʪʦʛʝʥʥʽ ʢʠʰʢʦʚʽ 

ʥʘʡʧʨʦʩʪʽʰʽ: ʦʦʮʠʩʪʠ 

ʢʨʠʧʪʦʩʧʦʨʠʜʽʡ, ʽʟʦʩʧʦʨ, 

ʮʠʩʪʠ ʣʷʤʙʣʽʡ, 

ʜʠʟʝʥʪʝʨʽʡʥʠʭ ʘʤʝʙ, 

ʙʘʣʘʥʪʠʜʽʷ ʢʠʰʢʦʚʦʛʦ ʪʘ 

ʽʥʰʽ   

ʢʣʽʪʠʥʠ, ʮʠʩʪʠ  

ʚ 50 ʜʤ
3
   

ï  ʚʽʜʩʫʪʥʽʩʪʴ  

 

30  ʂʠʰʢʦʚʽ ʛʝʣʴʤʽʥʪʠ   

ʢʣʽʪʠʥʠ, ʷʡʮʷ, 

ʣʠʯʠʥʢʠ   

ʚ 50 ʜʤ
3
   

ï  ʚ̔ ʜʩʫʪʥʽʩʪʴ  
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ɼʆɼɸʊʆʂ ɼ 

 

ʊʘʙʣʠʮʷ ɼ.1  

 çɯʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ  

ˉ  

ʟ/ʧ  

ʇʦʢʘʟʥʠʢ  ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ  

ʅʦʨʤʘʪʠʚʠ  

ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ ɼʉʘʥʇʽʅ 2.2.4-171-

10 

1  ʅʘʪʨʽʡ  ʤʛ/ʣ  Ò 200  

2  ʂʦʣʽʬʦʨʤʠ  ʚ 100 ʤʣ  0  

3  ɺʦʜʥʝʚʠʡ 

ʧʦʢʘʟʥʠʢ  

ʆʜʠʥʠʮʽ 

ʨʅ  

6,5 ï 9,5  6,5 ï 8,5  

4 ɿʘʧʘʭ ʙʘʣʠ  ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ 

Ò 2  

5  ʉʤʘʢ ʪʘ 

ʧʨʠʩʤʘʢ  

ʙʘʣʠ  ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ 

Ò 2  

6  ʉʫʣʴʬʘʪʠ  ʤʛ/ʣ  Ò 250   Ò 250 (500)*  

7  ʍʣʦʨʠʜʠ  ʤʛ/ʣ  Ò 250  Ò 250 (350)* 

8  ɿʘʙʘʨʚʣʝʥʽʩʪʴ ʛʨʘʜ  ʧʨʠʡʥʷʪʥʘ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ 

Ò 20 (35)* 

9  ɸʣʶʤʽʥʽʡ  ʤʛ/ʣ  Ò 0,2  Ò 0,2 (0,5)*  

10  ɸʤʦʥʽʡ  ʤʛ/ʣ  Ò 0,5  Ò 0,5 (2,6)*  

11  ɿʘʣʽʟʦ ʟʘʛʘʣʴʥʝ ʤʛ/ʣ  Ò 0,2  Ò 0,2 (1,0)*  

12  ʄʘʨʛʘʥʝʮʴ  ʤʛ/ʣ  Ò 0,05  Ò 0,05 (0,5)*  

13  ʇʝʨʤʘʥʛʘʥʘʪʥʘ 

ʦʢʠʩʥʶʚʘʥʽʩʪʴ  

ʤʛ/ʣ  Ò 5,0  Ò 5,0  

14  ɿʘʛʘʣʴʥʠʡ 

ʦʨʛʘʥʽʯʥʠʡ 

ʚʫʛʣʝʮʴ  

ʤʛ/ʣ  ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ  Ò 8,0  
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15  ʂʘʣʘʤʫʪʥʽʩʪʴ  ʅʆʄ  ʧʨʠʡʥʷʪʥʘ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ **  

 

Ò 2,6 (3,5)*  

Ò 1,0 (3,5)* ï  

ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʜʞʝʨʝʣʘ  

16  ʇʨʦʚʦʜʠʤʽʩʪʴ 

ʧʨʠ 20
ʦ
ʉ  

ʤʢʉʤ/ʩʤ  

  

Ò 2500  ï  

17  Clostridium 

perfringens  

(ʩʧʦʨʠ)  

 ʫ 100 ʤʣ  0 ï ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ  

ï 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ɼ.1 

18  ʂʦʣʦʥʽʾ ʧʨʠ 

22
ʦ
ʉ  

100/ʤʣ ʙʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ  ï  

19 ʊʨʠʪʽʡ ɹʢ/ʣ Ò 100 ï 

20 ɿʘʛʘʣʴʥʘ ʜʦʟʘ 

ʽʦʥʽʟʫʶʯʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ 

ʤɿʚ/ʨʽʢ Ò 0,1 ï 

ʇʨʠʤʽʪʢʠ:  

*  ʅʦʨʤʘʪʠʚ, ʟʘʟʥʘʯʝʥʠʡ ʫ ʜʫʞʢʘʭ, ʤʘʻ ʧʨʘʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦ 1 ʩʽʯʥʷ 2020 ʨʦʢʫ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʧʽʜʛʦʪʦʚʢʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʦʚʝʩʪʠ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʜʦ ʞʦʨʩʪʢʽʰʦʛʦ ʥʦʨʤʘʪʠʚʫ, ʧʨʦ ʱʦ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʟʘʟʥʘʯʝʥʦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʝʛʣʘʤʝʥʪʽ ʘʙʦ ʽʥʰʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ ʦʧʠʩʦʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʠʪʥʦʾ ʚʦʜʠ;  

** ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ, ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʟʥʠʞʫʚʘʪʠ ʚʤʽʩʪ 

ʢʘʣʘʤʫʪʥʦʩʪʽ ʚ ʧʠʪʥʽʡ ʚʦʜʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʜʦ Ò 1,0 ʅʆʂ.   
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ɼʆɼɸʊʆʂ ɽ 

 

ʊʘʙʣʠʮʷ ɽ.1  

ʇʦʢʘʟʥʠʢʠ, ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʠʡ ʚʤʽʩʪ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʜʦʟʚʦʣʝʥʠʡ  ʪʠʤʯʘʩʦʚʦ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤ ʧʦʨʷʜʢʦʤ ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ 

 

ʇʦʢʘʟʥʠʢ, ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʅʦʨʤʘʪʠʚ 

ɸʢʨʠʣʘʤʽʜ, ʤʢʛ/ʣ 0,1 

ʉʫʨʤʘ, ʤʢʛ/ʣ 5,0 

ʄʠʰôʷʢ, ʤʢʛ/ʣ 10 

ɹʝʥʟʦʣ, ʤʢʛ/ʣ 1,0 

ɹʝʥʟʦʧʽʨʝʥ, ʤʢʛ/ʣ 0,01 

ɹʦʨ, ʤʛ/ʣ 1,0 

ɹʨʦʤʘʪ, ʤʢʛ/ʣ 10 

ʂʘʜʤʽʡ, ʤʢʛ/ʣ 5,0 

ʍʨʦʤ, ʤʢʛ/ʣ 50 

ʄʽʜʴ, ʤʛ/ʣ 2,0 

ʎʽʘʥʽʜ, ʤʢʛ/ʣ 50 

1,2-ʜʠʭʣʦʨʦʝʪʘʥ, ʤʢʛ/ʣ 3,0 

ɽʧʽʭʣʦʨʛʽʜʨʠʥ, ʤʢʛ/ʣ 0,1 

ʌʪʦʨʠ, ʤʛ/ʣ 1,5 

ʉʚʠʥʝʮʴ, ʤʢʛ/ʣ 10 

ʈʪʫʪʴ, ʤʢʛ/ʣ 1,0 

ʅʽʢʝʣʴ, ʤʢʛ/ʣ 20 

ʅʽʪʨʘʪʠ, ʤʛ/ʣ 50 

ʅʽʪʨʠʪʠ, ʤʛ/ʣ 0,5 

ʇʝʩʪʠʮʠʜʠ, ʤʢʛ/ʣ 0,1 

ʇʝʩʪʠʮʠʜʠ (ʟʘʛʘʣʦʤ), ʤʢʛ/ʣ 0,5 

ɹʘʛʘʪʦʷʜʝʨʥʠʡ ʘʨʦʤʘʪʠʯʥʠʡ 

ʚʫʛʣʝʚʦʜʝʥʴ, ʤʢʛ/ʣ 

0,1 

ʉʝʣʝʥ, ʤʢʛ/ʣ 10 

ʊʝʪʨʘʭʣʦʨʝʪʝʥ ʪʘ ʪʨʠʭʣʦʨʝʪʝʥ, ʤʢʛ/ʣ 10 
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ʊʨʠʛʘʣʦʛʝʥʦʤʝʪʘʥʠ (ʟʘʛʘʣʦʤ),  ʤʢʛ/ʣ 100 

ɺʽʥʽʣ ʭʣʦʨʠʜ, , ʤʢʛ/ʣ 0,5 

 

 

 

 

 

 

 

 

 

 

ɼʆɼɸʊʆʂ ɾ 

 

ʊʘʙʣʠʮʷ ɾ.1  

ʄʽʥʽʤʘʣʴʥʘ ʯʘcʪʦʪʘ ʚʽʜʙʦʨʫ ʧʨʦʙ  ʪʘ ʘʥʘʣʽʟʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

 ʟʛʽʜʥʦ ʟ ɼʠʨʝʢʪʠʚʦʶ 98/83/ɭʉ 

 

ʆʙôʻʤ ʧʠʪʥʦʾ ʚʦʜʠ, ʱʦ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʘʙʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʫ ʤʝʞʘʭ ʟʦʥʠ ʧʦʩʪʘʯʘʥʥʷ 

(ʧʦʪʫʞʥʽʩʪʴ), ʤ3 ʥʘ ʜʦʙʫ 

(ʜʠʚ. ʧʨʠʤʽʪʢʠ 1 ʪʘ 2) 

ʇʦʢʘʟʥʠʢʠ ʛʨʫʧʠ 

ɸ, 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʥʘ 

ʨʽʢ 

(ʜʠʚ. ʧʨʠʤʽʪʢʫ 3) 

ʇʦʢʘʟʥʠʢʠ ʛʨʫʧʠ ɹ, 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʥʘ 

ʨ̔ ʢ 

 

 (ʜʠʚ. ʧʨʠʤʽʪʢʫ 3) 

 

 

Ò 100 > 0 > 0 

> 100 

 

Ò 1 000 4 1 

> 1 000 Ò 10 000 

 

 

 

4 

+3  

ʜʣʷ ʢʦʞʥʠʭ  

1 000 ʤ3/ʜʦʙʫ ʪʘ 

ʯʘʩʪʠʥʠ ʟ ʮʴʦʛʦ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ 

1 

+1 

ʜʣʷ ʢʦʞʥʠʭ 4 500 

ʤ3/ʜʦʙʫ ʪʘ ʯʘʩʪʠʥʠ ʟ 

ʮʴʦʛʦ ʟʘʛʘʣʴʥʦʛʦ 

ʦʙôʻʤʫ 

> 10 000 Ò 100 000 3 

+1 

ʜʣʷ ʢʦʞʥʠʭ 10 000 

ʤ3/ʜʦʙʫ ʪʘ ʯʘʩʪʠʥʠ ʟ 

ʮʴʦʛʦ ʟʘʛʘʣʴʥʦʛʦ 

ʦʙôʻʤʫ 

> 100 000  12 

+1 

ʜʣʷ ʢʦʞʥʠʭ 25 000 

ʤ3/ʜʦʙʫ ʪʘ ʯʘʩʪʠʥʠ 

ʮʴʦʛʦ ʟʘʛʘʣʴʥʦʛʦ 
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ʦʙôʻʤʫ 

ʇʨʠʤʽʪʢʠ: 

1. ɿʦʥʘ ʧʦʩʪʘʯʘʥʥʷ - ʛʝʦʛʨʘʬʽʯʥʦ ʧʦʟʥʘʯʝʥʘ ʟʦʥʘ, ʚ ʷʢʫ ʧʠʪʥʘ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʟ 

ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʷʢʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʜʽʙʥʫ.  

2. ʆʙô̒ʤʠ ʧʠʪʥʦʾ ʚʦʜʠ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʩʝʨʝʜʥʽ ʧʨʦʪʷʛʦʤ ʢʘʣʝʥʜʘʨʥʦʛʦ ʨʦʢʫ. 

ɿʘʤʽʩʪʴ ʦʙô̒ ʤʫ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʜʦʙʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʫ 

ʟʦʥʽ ʧʦʩʪʘʯʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʦʜʥʘ ʦʩʦʙʘ ʩʧʦʞʠʚʘʻ 0,2 ʤ3/ʜʦʙʫ (ʘʙʦ 

200 ʣ/ʜʦʙʫ) ʧʠʪʥʦʾ ʚʦʜʠ. 

3. ʏʘʩʪʦʪʘ ʚʽʜʙʦʨʫ ʧʨʦʙ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʪʘʢ. ʗʢʱʦ ʦʙô̒ ʤ ʚʦʜʠ ʥʘ ʜʦʙʫ ï 

4300 ʤ3/ʜʦʙʫ ʩʣʽʜ ʚʽʜʦʙʨʘʪʠ 16 ʧʨʦʙ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ʨʽʢ (4 ï ʜʣʷ ʧʝʨʰʦʾ 1 000 ʤ3/ʜʦʙʫ 

ʪʘ ʜʦʜʘʪʢʦʚʦ ʱʝ 12 ʜʣʷ 3 300 ʤ3/ʜʦʙʫ). 

 

ʇʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ. 

 

ʇʦʢʘʟʥʠʢʠ ʛʨʫʧʠ ɸ. 

ʅʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʽʦʜʠʯʥʦʩʪʽ, 

ʟʘʟʥʘʯʝʥʦʶ ʚ ʪʘʙʣ. ɾ.1: 

ʘ) ʢʠʰʢʦʚʘ ʧʘʣʠʯʢʘ (E.coli), ʢʦʣʽʬʦʨʤʥʽ ʙʘʢʪʝʨʽʾ, ɿʄʏ ʧʨʠ t 22ÁC, 

ʢʦʣʴʦʨʦʚʽʩʪʴ, ʢʘʣʘʤʫʪʥʽʩʪʴ, ʩʤʘʢ ʽ ʧʨʠʩʤʘʢ, ʟʘʧʘʭ, ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ, ʝʣʝʢʪʨʠʯʥʘ 

ʧʨʦʚʽʜʥʽʩʪʴ; 

ʙ) ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʚʠʟʥʘʯʝʥʽ ʷʢ ʚʽʜʧʦʚʽʜʥʽ ʫ ʧʨʦʛʨʘʤʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʫ ʨʘʟʽ, 

ʷʢʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʥʝʩʪʠ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ ʧʠʪʥʦʾ ʚʦʜʠ ʽ, 

ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʘʜʢʘʭ, ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. 

ɿʘ ʦʢʨʝʤʠʭ ʦʙʩʪʘʚʠʥ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʜʘʥʽ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʛʨʫʧʠ ɸ:  

ʘ) ʘʤʦʥʽʡ ʪʘ ʥʽʪʨʠʪ ï ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʫʚʘʥʥʷ ʟ ʘʤʦʥʽʟʘʮʽʻʶ; 

  ʙ) ʘʣʶʤʽʥʽʡ ʪʘ ʟʘʣʽʟʦ ï ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʘʛʝʥʪʽʚ ʜʣʷ ʦʙʨʦʙʢʠ 

ʧʠʪʥʦʾ ʚʦʜʠ.   

 

ʇʦʢʘʟʥʠʢʠ ʛʨʫʧʠ ɹ. 

ɺʩʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʥʝ ʚʽʜʥʝʩʝʥʦ ʜʦ ʛʨʫʧʠ ɸ, ʪʘ ʟʘʟʥʘʯʝʥʽ ʫ ʮʠʭ ʉʘʥʽʪʨʥʠʭ 

ʥʦʨʤʘʭ, ʧʦʚʠʥʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʧʨʠʥʘʡʤʽ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʪʘʙʣ. ɾ.1. 
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ɼʆɼɸʊʆʂ ɿ 

ʊʘʙʣʠʮʷ ɿ.1  

ʇʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʩʢʦʨʦʯʝʥʦʛʦ  ̔ʩʢʦʨʦʯʝʥʦʛʦ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ 
ɼʉʘʥʇʽʅ  

2.2.4-171-10 

ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ  

ʜʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 2015 ʨ. 

ʇʨʠʤʽʪʢʘ 

ɸʣʶʤʽʥʽʡ ɸʣʶʤʽʥʽʡ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʘʛʝʥʪʽʚ 

ɸʤʦʥʽʡ ɸʤʦʥʽʡ ï 

ʂʦʣʴʦʨʦʚʽʩʪʴ ʂʦʣʴʦʨʦʚʽʩʪʴ ï 

ï ɽʣʝʢʪʨʠʯʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ï 

ï Clostridium perfringens 

(ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ) 

ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʘʙʦ ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʾʭ ʚʧʣʠʚʦʤ 

Escherichia coli 

(E. coli) ʪʘ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ ʝʧʽʜʝʤʽʯʥʦʾ 

ʙʝʟʧʝʢʠ 

Escherichia coli  

(E. coli) 

- 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ï 

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʘʛʝʥʪʽʚ 

ʅʽʪʨʠʪ ʅʽʪʨʠʪ ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʣʦʨʘʤʽʥʫ 

ɿʘʧʘʭ ɿʘʧʘʭ ï 

ʉʤʘʢ ʉʤʘʢ ï 

ɿʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ ɿʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ ï 

ʂʘʣʘʤʫʪʥʽʩʪʴ ʂʘʣʘʤʫʪʥʽʩʪʴ ï 

ʅʘʬʪʦʧʨʦʜʫʢʪʠ ï *  

ʇʝʨʤʘʥʛʘʥʘʪʥʘ 

ʦʢʠʩʥʶʚʘʥʽʩʪʴ 

ï ï 

ʇʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʘʥʽʦʥʥʽ 

ï *  

ʉʫʭʠʡ ʟʘʣʠʰʦʢ ï ï 

ʌʝʥʦʣʠ ʣʝʪʢʽ ï *  

ʌʦʨʤʘʣʴʜʝʛʽʜ ï ʫ ʨʘʟʽ ʦʟʦʥʫʚʘʥʥʷ ʚʦʜʠ 

ʍʣʦʨʬʝʥʦʣʠ 

ï *  ʫ ʨʘʟʽ ʧʨʠʩʫʪʥʦʩʪʽ ʬʝʥʦʣʽʚ ʫ ʚʠʭʽʜʥʽʡ 

ʚʦʜʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʭʣʦʨʚʤʽʩʥʠʤʠ ʨʝʘʛʝʥʪʘʤʠ 

ʍʣʦʨʦʬʦʨʤ 
ï ʫ ʨʘʟʽ ʭʣʦʨʫʚʘʥʥʷ ʚʦʜʠ ʟ ʧʦʚʝʨʭʥʝʚʠʭ 

ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʇʦʣʽʬʦʩʬʘʪʠ ï ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 
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ʇʦʣʽʘʢʨʠʣʘʤʽʜ ï ʨʝʘʛʝʥʪʽʚ 

ʂʨʝʤʥʽʡ ï 

ʆʟʦʥ ï 

ʍʣʦʨ ʟʘʣʠʰʢʦʚʠʡ 

ʚʽʣʴʥʠʡ 
ï 

ʍʣʦʨ ʟʘʣʠʰʢʦʚʠʡ 

ʟʚ'ʷʟʘʥʠʡ 
ï 

ʫ ʨʘʟʽ ʭʣʦʨʫʚʘʥʥʷ ʟ ʘʤʦʥʽʟʘʮʽʻʶ 

ɼʽʦʢʩʠʜ ʭʣʦʨʫ ï ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʦʢʩʠʜʫ ʭʣʦʨʫ 

ʍʣʦʨʠʪʠ ï 

ʇʨʠʤʽʪʢʘ. * ɺʠʟʥʘʯʘʶʪʴʩʷ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʚʦʜʽ ʟ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʘ ʚʠʤʦʛʦʶ ʜʝʨʞʘʚʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ.  

ɼʆɼɸʊʆʂ ʂ 

 

ʊʘʙʣʠʮʷ ʂ.1  

ʌʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ç̔ ʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʪʘ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ɼʉʘʥʇʽʅ 2.2.4-171-10 
ʇʘʨʘʤʝʪʨ ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʅʦʨʤʘʪʠʚʠ 

ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ ʥʦʚʘ ʨʝʜʘʢʮʽʷ  

ɼʉʘʥʇʽʅ 2.2.4-171-10 

ʧʠʪʥʘ ʚʦʜʘ ʧʠʪʥʘ ʚʦʜʘ, 

ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ 

ʨʦʟʣʠʚʫ ʚ 

ʩʧʦʞʠʚʯʫ 

ʪʘʨʫ 

(ʧʣʷʰʢʠ) 

ʧʠʪʥʘ ʚʦʜʘ ʧʠʪʥʘ ʚʦʜʘ, 

ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ 

ʨʦʟʣʠʚʫ ʚ 

ʩʧʦʞʠʚʯʫ 

ʪʘʨʫ 

(ʧʣʷʰʢʠ) 

ʌ̔ ʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

  ʧʠʪʥʘ ʚʦʜʘ ʧʠʪʥʘ ʚʦʜʘ, 

ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ 

ʨʦʟʣʠʚʫ ʚ 

ʩʧʦʞʠʚʯʫ 

ʪʘʨʫ 

(ʧʣʷʰʢʠ) 

ʧʠʪʥʘ ʚʦʜʘ ʧʠʪʥʘ ʚʦʜʘ, 

ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ 

ʨʦʟʣʠʚʫ ʚ 

ʩʧʦʞʠʚʯʫ 

ʪʘʨʫ 

(ʧʣʷʰʢʠ) 

ɸʣʶʤʽʥʽʡ ʤʢʛ/ʣ 200 200 

ɸʤʦʥʽʡ ʤʛ/ʣ 0,5 0,5  0,1 

ʍʣʦʨʠʜʠ ʤʛ/ʣ 250 250 

ʂʦʣʴʦʨʦʚʽʩʪʴ 

 

ʛʨʘʜʫʩʠ ʇʨʠʡʥʷʪʥʝ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ 

 20  10 

ɽʣʝʢʪʨʠʯʥʘ 

ʧʨʦʚʽʜʥʽʩʪʴ 

ʤʢʉʤ/ʩʤ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

200C 

2500 2500 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʆʜʠʥʠʮʽ ʨʅ Ó 6,5 ʪʘ Ò 9,5 Ó 6,5 ʪʘ Ò 9,0 

ʧʽʩʣʷ ʥʘʩʠʯʝʥʥʷ  

ʉʆ2 Ó 4,5 

ɿʘʛʘʣʴʥʝ ʟʘʣʽʟʦ ʤʢʛ/ʣ 200 200 

ʄʘʨʛʘʥʝʮʴ ʤʢʛ/ʣ 50 50 

ɿʘʧʘʭ ʟʘ t 20ʦʉ ʪʘ ʧʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʜʦ 60ʦʉ 

 

ʙʘʣʠ 

ɼʦʩʷʞʥʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʪʘ ʙʝʟ ʚʝʣʠʢʠʭ ʟʤʽʥ 

 2  0 

 1 
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ʇʝʨʤʘʛʘʥʪʥʘ 

ʦʢʠʩʥʶʚʘʥʽʩʪʴ 

ʤʛ/ʣ 5,0 5,0 2,0 

ʉʫʣʴʬʘʪ ʤʛ/ʣ 250 250 

ʅʘʪʨʽʡ ʤʛ/ʣ 200 200 

ʉʤʘʢ ʽ ʧʨʠʩʤʘʢ ʙʘʣʠ ʇʨʠʡʥʷʪʥʝ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ 

 2  0 

 

ɿʘʛʘʣʴʥʠʡ ʦʨʛʘʥʽʯʥʠʡ 

ʚʫʛʣʝʮʴ (ɿʆɺ) 

 ɹʝʟ ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ ɹʝʟ ʩʫʪʪʻʚʠʭ ʟʤʽʥ 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ʂ.1 
ʂʘʣʘʤʫʪʥʽʩʪʴ ʅʆʂ ʇʨʠʡʥʷʪʥʝ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ ʟʤʽʥ 

 2,6  0,5 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʤʛ/ʣ ï  1000 

ʈʘʜʽʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʊʨʠʪʽʡ ɹʢ/ʣ 100 100 

ɿʘʛʘʣʴʥʘ ʜʦʟʘ 

ʽʦʥʽʟʫʶʯʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ 

ʤɿʚ/ʨʽʢ 0,1 0,1 

ʇʨʠʤʽʪʢʘ. * ɺ ʧʠʪʥʽʡ ʚʦʜʽ ʙʝʟ ʢʦʥʩʝʨʚʘʥʪʽʚ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʣʠʚʫ ʫ ʩʧʦʞʠʚʯʫ ʪʘʨʫ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ: ʇʆ Ò 2,0 ʤʛ/ʣ,  ʥʽʪʨʘʪʠ Ò 10 ʤʛ/ʣ, ʘʤʦʥʽʡ Ò 0,1 ʤʛ/ʣ, ʢʘʣʘʤʫʪʥʽʩʪʴ Ò 0,5 ʤʛ/ʣ, 

ʢʦʣʴʦʨʦʚʽʩʪʴ Ò 10 ʛʨʘʜʫʩʽʚ, ʩʤʘʢ ʽ ʧʨʠʩʤʘʢ Ò 0 ʙʘʣʽʚ, ʟʘʧʘʭ: ʟʘ t 20ʦʉ Ò 0 ʙʘʣʽʚ,  ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ 

60ʦʉ Ò 1 ʙʘʣʘ. 

 

ʊʘʙʣʠʮʷ ʂ.2  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʧʘʨʘʟʠʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

  ʫ ɼʠʨʝʢʪʠʚʽ 98/83/ɭʉ ʪʘ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ɼʉʘʥʇʽʅ 2.2.4-171-10 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʅʦʨʤʘʪʠʚʠ, ʥʝ ʙʽʣʴʰʝ 

ʥʦʚʘ ʨʝʜʘʢʮʽʷ ɼʉʘʥʇʽʅ  ɼʠʨʝʢʪʠʚʘ 98/83/ɭʉ 

ʜʣʷ ʧʠʪʥʦʾ 

ʚʦʜʠ 

ʜʣʷ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʨʦʟʣʠʚʫ ʚ  

ʩʧʦʞʠʚʯʫ ʪʘʨʫ  

ʜʣʷ ʧʠʪʥʦʾ 

ʚʦʜʠ 

ʜʣʷ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʨʦʟʣʠʚʫ 

ʚ  ʩʧʦʞʠʚʯʫ 

ʪʘʨʫ  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

1. Escherichia coli (E. coli) 0 / 100 ʤʣ 0 / 250 ʤʣ 0 / 100 ʤʣ 0 / 250 ʤʣ 

2. ɽʥʪʝʨʦʢʦʢʠ 0 / 100 ʤʣ 0 / 250 ʤʣ 0 / 100 ʤʣ 0 / 250 ʤʣ 

3. Pseudomonas aeruginosa ʥʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

0 / 250 ʤʣ ʥʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

0 / 250 ʤʣ 

4. ɿʘʛʘʣʴʥʝ ʤʽʢʨʦʙʥʝ 

ʯʠʩʣʦ (ɿʄʏ) ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ 22ʦʉ 

ï 100 / ʤʣ ï 100 / ʤʣ 

5.ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

37ʦʉ 

ʥʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

20 / ʤʣ ʥʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ 

20 / ʤʣ 

çɯʥʜʠʢʘʪʦʨʥʽè ʧʦʢʘʟʥʠʢʠ  
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6. Clostridium perfringens 

(ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ)1 

0 / 100 ʤʣ 0 / 100 ʤʣ 0 / 100 ʤʣ 0 / 100 ʤʣ 

7. ɿʄʏ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

22ʦʉ 

ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ 

ʟʤʽʥ 

ï ʙʝʟ 

ʘʥʦʤʘʣʴʥʠʭ 

ʟʤʽʥ 

ï 

8. ɿʘʛʘʣʴʥʽ ʢʦʣʽʬʦʨʤʠ 

 

03 / 100 ʤʣ 0/ 250 ʤʣ 0 / 100 ʤʣ 0/ 250 ʤʣ 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ2 

9. ʇʘʪʦʛʝʥʥʽ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ  
0 / 1 ʣ 

ï ï 

 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. ʂ.2 
10. ʂʦʣʽʬʘʛʠ 0 / 1 ʣ ï ï 

11. ɽʥʪʝʨʦʚʽʨʫʩʠ, 

ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ 

ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, 

ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ ʽʥʰʽ  

0 / 10 ʣ  

ï ï 

ʇʘʨʘʟʠʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ2 

12. ʇʘʪʦʛʝʥʥʽ ʢʠʰʢʦʚʽ 

ʥʘʡʧʨʦʩʪʽʰʽ: ʦʦʮʠʩʪʠ 

ʢʨʠʧʪʦʩʧʦʨʠʜʽʡ, ʽʟʦʩʧʦʨ, 

ʮʠʩʪʠ ʣʷʤʙʣʽʡ, 

ʜʠʟʝʥʪʝʨʽʡʥʠʭ ʘʤʝʙ, 

ʙʘʣʘʥʪʠʜʽʷ ʢʠʰʢʦʚʦʛʦ ʪʘ 

ʽʥʰʽ, ʢʣʽʪʠʥʠ, ʮʠʩʪʠ 

0 / 50 ʣ  

ï ï 

13. ʂʠʰʢʦʚʽ ʛʝʣʴʤʽʥʪʠ, 

ʢʣʽʪʠʥʠ, ʷʡʮʷ, ʣʠʯʠʥʢʠ  
0 / 50 ʣ 

ï ï 

ʇʨʠʤʽʪʢʠ: 

1. Clostridium perfringens (6) ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʧʦʭʦʜʠʪʴ ʟ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ 

ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʋ ʨʘʟʽ 

ʚʠʷʚʣʝʥʥʷ Clostridium perfringens (ʚʢʣʶʯʘʶʯʠ ʩʧʦʨʠ) ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʠ ʥʘ ʚʤʽʩʪ 

ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʨʠʧʪʦʩʧʦʨʠʜʽʡ. ʊʘʢʽ ʚʠʧʘʜʢʠ ʧʦʪʨʽʙʥʦ ʬʽʢʩʫʚʘʪʠ 

ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʟʚʽʪʽʚ, ʱʦ ʦʬʦʨʤʣʶʶʪʴʩʷ ʢʦʞʥʽ ʪʨʠ ʨʦʢʠ ʪʘ ʥʘʜʘʶʪʴʩʷ ʜʦ ʦʨʛʘʥʫ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʛʘʣʫʟʽ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

2. ʇʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ (9) ʪʘ ʝʥʪʝʨʦʚʽʨʫʩʠ, ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ ʨʦʪʘʚʽʨʫʩʽʚ, 

ʨʝʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ ʽʥʰʽ (11) ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʧʦʭʦʜʠʪʴ ʟ ʧʦʚʝʨʭʥʝʚʠʭ 

ʪʘ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʫ ʨʘʟʽ 

ʚʠʷʚʣʝʥʥʷ ʚ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ ʚʦʜʠ E.coli (1), ʝʥʪʝʨʦʢʦʢʽʚ (2), Clostridium 

perfringens (6), ʟʘʛʘʣʴʥʠʭ ʢʦʣʽʬʦʨʤ (8) ʯʠ ʢʦʣʽʬʘʛʽʚ (10). ʇʘʪʦʛʝʥʥʽ ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ (9), 

ʢʦʣʽʬʘʛʠ (10) ʪʘ ʝʥʪʝʨʦʚʽʨʫʩʠ, ʘʜʝʥʦʚʽʨʫʩʠ, ʘʥʪʠʛʝʥʠ ʨʦʪʘʚʽʨʫʩʽʚ, ʨʝʦʚʽʨʫʩʽʚ, ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɸ ʪʘ 

ʽʥʰʽ (11) ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ, ʱʦ ʧʦʭʦʜʠʪʴ ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ ʥʝ 

ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʚ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙʘʭ ʚʦʜʠ 

E.coli (1), ʝʥʪʝʨʦʢʦʢʽʚ (2) ʯʠ ʟʘʛʘʣʴʥʠʭ ʢʦʣʽʬʦʨʤ (8). ʇʘʨʘʟʠʪʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (12, 13) 

ʚʠʟʥʘʯʘʶʪʴ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʜʞʝʨʝʣ 

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʪʘ ʫ ʨʘʟʽ ʫʩʢʣʘʜʥʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʝʧ̔ʜʝʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ.  

3. ɼʣʷ 98 % ʧʨʦʙ ʚʦʜʠ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʫʧʨʦʜʦʚʞ 

ʨʦʢʫ.  
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ɼʆɼɸʊʆʂ ʃ 

ʆʙô̒ʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ɼʉʘʥʇʽʅ 2.2.4-171-10 ñɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ,  ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ 

ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè  

 

 

 

 

 

 


