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ɺʆʆɿ  ï ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ 

ɻɼʂ   ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ɻɼʂʤ.ʨ  ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ɻɼʂʩ.ʜ. 
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ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʩʝʨʝʜʥʴʦ ʜʦʙʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ɭɽʂ ï ɭʚʨʦʧʝʡʩʴʢʘ ʝʢʦʥʦʤʽʯʥʘ ʢʦʤʽʩʽʷ 
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ʂʄʋ  ï ʢʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʤʢʤ ï ʤʽʢʨʦʤʝʪʨ, ʦʜʠʥʠʮʷ ʚʠʤʽʨʫ ʜʦʚʞʠʥʠ 

ʇʠʣ ʅɼɿʉ ï ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʟʘ ʩʢʣʘʜʦʤ ʧʠʣ 

ʆɹʈɺ ï ʦʨʽʻʥʪʦʚʥʽ ʙʝʟʧʝʯʥʽ ʨʽʚʥʽ ʚʧʣʠʚʫ 

ArcGis ï ʩʽʤʝʡʩʪʚʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ 

HQ ï ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ 

LUR ï ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʟ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʟʤʽʥʥʠʤʠ 

NDVI  ï ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʚʝʛʝʪʘʮʽʾ 

ʈʄ10 ï ʟʚʘʞʝʥʽ ʯʘʩʪʢʠ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʤʝʥʰʝ 10 ʤʢʤ 

ʈʄ2,5 ï ʟʚʘʞʝʥʽ ʯʘʩʪʢʠ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʤʝʥʰʝ 2,5 ʤʢʤ 

ʈʄ1 ï ʟʚʘʞʝʥʽ ʯʘʩʪʢʠ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʤʝʥʰʝ 1 ʤʢʤ 

RfC ï ʨʝʬʝʨʝʥʪʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

SRTM ï ʨʘʜʘʨʥʘ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ 

THE PEP ï ɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʛʨʘʤʘ ʟ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

US EPA ï ɸʛʝʥʪʩʪʚʦ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʉʐɸ 

USGS  ï ɻʝʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ ʉʐɸ 

WHO ï ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 
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ɺʉʊʋʇ 

 

 

ɿʘ ʜʘʥʠʤʠ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙô̒ ʜʥʘʥʠʭ ʅʘʮʽʡ, ʩʪʘʥʦʤ ʥʘ 2050 ʨʽʢ ʤʘʡʞʝ 70 

ʚʽʜʩʦʪʢʽʚ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʧʨʦʞʠʚʘʪʠʤʝ ʫ ʤʽʩʪʘʭ [1]. ʉʪʨʽʤʢʽ ʪʝʤʧʠ 

ʛʣʦʙʘʣʽʟʘʮʽʾ ʥʝʩʫʪʴ ʩʫʩʧʽʣʴʩʪʚʫ ʥʦʚʽ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʧʦʪʨʝʙʠ 

ʫ ʜʦʩʪʫʧʽ ʜʦ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ, ʩʦʮʽʘʣʴʥʠʭ ʙʣʘʛ ʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʦʜʥʘʢ ʚʦʜʥʦʯʘʩ, 

ʪʘʢʽ ʘʩʧʝʢʪʠ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʷʢ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, 

ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʟʝʣʝʥʠʭ ʟʦʥ, ʤʘʣʦʨʫʭʣʠʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʩʪʘʶʪʴ 

ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʝʨʝʜʯʘʩʥʦʾ 

ʩʤʝʨʪʥʦʩʪʽ ʩʝʨʝʜ ʤʽʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʟʜʦʨʦʚôʷ ʫ ʤʽʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [2, 3]. ʅʝʱʦʜʘʚʥʽ ʦʮʽʥʢʠ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ  

ʟʜʦʨʦʚôʷ (ɺʆʆɿ) ʩʚʽʜʯʘʪʴ, ʱʦ ʫ 2012 ʨʦʮʽ ʤʘʡʞʝ 3,7 ʤʣʥ. ʚʠʧʘʜʢʽʚ 

ʧʝʨʝʜʯʘʩʥʠʭ ʩʤʝʨʪʝʡ ʙʫʣʠ ʩʧʨʠʯʠʥʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ, ʘ 

ʜʝʚôʷʪʴ ʟ ʜʝʩʷʪʠ ʤʽʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ ʧʨʦʞʠʚʘʣʠ ʫ ʤʽʩʪʘʭ, ʜʝ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ 

ʢʨʠʪʝʨʽʷʤ [4]. ɺ ʋʢʨʘʾʥʽ, ʟʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʫ 2012 ʨʦʮʽ, 54507 ʚʠʧʘʜʢʽʚ 

ʜʦʜʘʪʢʦʚʠʭ ʩʤʝʨʪʝʡ ʚʽʜ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʙʫʣʠ ʟʫʤʦʚʣʝʥʽ ʭʽʤʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [4]. 

ɺʦʜʥʦʯʘʩ, ʧʦʩʪʽʡʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪ ʚʝʜʫʪʴ ʜʦ ʭʘʦʪʠʯʥʦʾ 

ʨʦʟʙʫʜʦʚʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʟʝʣʝʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, 

ʟʙʽʣʴʰʫʶʯʠ ʯʘʩʪʢʫ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʧʝʨʝʩʫʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ, ʘ ʩʘʤʝ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʘ ʨʦʣʴ ʦʩʪʘʥʥʴʦʛʦ 

ʷʢ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʧʨʠʯʠʥʠ ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʟʦʢʨʝʤʘ, ʫ ʤʽʩʴʢʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ [5].  

ɿʘ ʦʩʪʘʥʥʽʤʠ ʦʮʽʥʢʘʤʠ, ʤʘʡʞʝ 80 % ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʫ ʤ. ʂʠʻʚʽ ʦʙʫʤʦʚʣʝʥʦ ʚʠʢʣʶʯʥʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [6]. 
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ɺʦʜʥʦʯʘʩ, ʥʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʚʩʽʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʽ ʟʨʦʩʪʘʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ [6-8]. ɺ ʫʤʦʚʘʭ 

ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʩʫʯʘʩʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʩʝ 

ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʤʽʱʝʥʥʷ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʧʦʙʣʠʟʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ ʪʘ ʧʦʞʚʘʚʣʝʥʠʭ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʱʦ 

ʪʝʦʨʝʪʠʯʥʦ ʤʘʻ ʧʦʣʽʧʰʠʪʠ ʜʦʩʪʫʧ ʤʝʰʢʘʥʮʽʚ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʜʥʘʢ, ʟʘʟʥʘʯʝʥʽ ʪʝʥʜʝʥʮʽʾ ʦʙʫʤʦʚʣʶʶʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ 

ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʧʨʦʞʠʚʘʻ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ 

ʘʚʪʦʜʦʨʽʛ ʪʘ ʧʦʪʨʘʧʣʷʻ ʫ ʟʦʥʫ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʮʽʥʝʥʦ, ʱʦ ʚʽʜ 30 ʜʦ 50 % ʞʠʪʝʣʽʚ ʚʝʣʠʢʠʭ ʤʽʩʪ 

ʤʝʰʢʘʶʪʴ ʫ ʨʘʜʽʫʩʽ 50-100 ʤ ʚʽʜ ʦʩʥʦʚʥʠʭ ʘʚʪʦʜʦʨʽʛ ʪʘ ʫ ʨʘʜʽʫʩʽ 500 ʤ ʚʽʜ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʚʫʣʠʮʴ, ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʦʩʥʦʚʥʠʡ ʧʦʪʽʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

[9-11], ʘ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʬʦʨʤʫʶʪʴ ʪʘʢʽ ʨʽʚʥʽ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ [2-4]. 

ʇʨʦʚʝʜʝʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [3, 4, 12] ʜʦʚʦʜʷʪʴ ʥʘʷʚʥʽʩʪʴ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʽʜʚʠʱʝʥʠʤʠ ʨʽʚʥʷʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ 

ʯʫʪʣʠʚʠʭ ʛʨʫʧ, ʪʘʢʠʭ ʷʢ: ʜʽʪʠ, ʣʶʜʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʚʘʛʽʪʥʽ ʞʽʥʢʠ, ʭʚʦʨʽ ʥʘ 

ʘʩʪʤʫ [13-15]. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʞʠʚʘʥʥʷ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ ʻ ʬʘʢʪʦʨʦʤ, ʱʦ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ [16, 17]. ʊʘʢ, ʫ ʨʷʜʽ ʨʦʙʽʪ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʙʨʦʥʭʽʪʫ, 

ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʘʣʝʨʛʽʯʥʦʛʦ ʨʠʥʽʪʫ ʻ ʚʠʱʦʶ ʩʝʨʝʜ ʜʦʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʧʨʦʞʠʚʘʶʯʦʛʦ ʧʦʙʣʠʟʫ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ [18], ʚʽʜʤʽʯʝʥʦ, ʱʦ 

ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʩʪʦʤ ʯʘʩʪʦʪʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʭʚʦʨʦʙ [19-21], ʘ 

ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʰʠʨʝʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ 
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[15, 22, 23] ʪʘ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [24].  

ɿʚʘʞʘʶʯʠ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʠʪʘʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʫ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʜʦʨʦʚô̫ , ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʋʢʨʘʾʥʦʶ ʨʘʪʠʬʽʢʦʚʘʥʦ ʥʠʟʢʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʠʭ ʫʛʦʜ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʽʶ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ, 

ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: ɿʋ çʇʨʦ ʦʭʦʨʦʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷè (ʚʽʜ    

16.10.1992 ʨ. ̄ 2707-ʍɯɯ, ʩʪʘʪʪʷ 17) [25]; ɿʋ çʇʨʦ ʦʩʥʦʚʥʽ  ʥʘʧʨʷʤʢʠ 

ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʧ. 4, 5, 29, 

ʇʦʩʪʘʥʦʚʘ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʚʽʜ 05.03.1998 ʨ. ˉ188/98-ɺʈ) [26]; ɿʋ 

çʇʨʦ ʟʘʙʦʨʦʥʫ ʚʚʝʟʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʝʪʠʣʦʚʘʥʦʛʦ 

ʙʝʥʟʠʥʫ ʪʘ ʩʚʠʥʮʝʚʠʭ ʜʦʙʘʚʦʢ ʜʦ ʙʝʥʟʠʥʫè (ʚʽʜ 15.11.2001 ʨ. ˉ 2786-III ) [27]; 

ɼʠʨʝʢʪʠʚʘ ɽʉ 2008/50/ɭʉ çʇʨʦ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʯʠʩʪʽʰʝ 

ʧʦʚʽʪʨʷ ʜʣʷ ɭʚʨʦʧʠè [28], çʉʪʨʘʪʝʛʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè (ɿʋ ʚʽʜ 21.12.2010 ʨ., ˉ2818-VI) [29], 

çʊʨʘʥʩʧʦʨʪʥʘ ʩʪʨʘʪʝʛʽʷ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè (ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ʚʽʜ 

20.10.2010 ʨ., ˉ2174-ʨ) [30]; çʅʘʮʽʦʥʘʣʴʥʠʡ ʧʣʘʥ ʜʽʡ ʟ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ 2011-2015 ʨʦʢʠè 

(ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ʚʽʜ 25.05.2011 ʨ. ˉ577-ʨ) [31]; ɿʋ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʜʝʷʢʽ ʧʠʪʘʥʥʷ ʚʚʝʟʝʥʥʷ ʥʘ ʤʠʪʥʫ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ 

ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚè ʱʦʜʦ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚè 

(ʚʽʜ 06.07.2012 ʨ. ˉ 5177-VI) [32]; çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʊʝʭʥʽʯʥʦʛʦ 

ʨʝʛʣʘʤʝʥʪʫ ʱʦʜʦ ʚʠʤʦʛ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʙʝʥʟʠʥʽʚ, ʜʠʟʝʣʴʥʦʛʦ, ʩʫʜʥʦʚʠʭ ʪʘ 

ʢʦʪʝʣʴʥʠʭ ʧʘʣʠʚè (ʧʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 01.08. 2013 ʨ. ˉ927) [33]; çʇʨʦʪʦʢʦʣ 

ʧʨʦ ʩʪʨʘʪʝʛʽʯʥʫ ʝʢʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫè (ɿʋ ʚʽʜ 01.07.2015 ʨ. ˉ562-VIɯɯ) [34]. 

ʆʢʨʽʤ ʪʦʛʦ, ʥʘʰʘ ʢʨʘʾʥʘ ʻ ʫʯʘʩʥʠʢʦʤ çɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʱʦʜʦ 

ʧʠʪʘʥʴ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  2009-2020è (THE PEP), ʷʢʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜ ʝʛʽʜʦʶ ɺʆʆɿ ʽ ɭʚʨʦʧʝʡʩʴʢʦʾ ɽʢʦʥʦʤʽʯʥʦʾ ʂʦʤʽʩʽʾ ʆʆʅ, ʪʘ ʻ 
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ʤʽʞʥʘʨʦʜʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʽ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʫ ʥʘʧʨʷʤʢʫ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʫ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʚʢʽʣʣʷ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʟʜʦʨʦʚô̫  [5]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʋʢʨʘʾʥʽ, ʟʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʘʨʤʦʥʽʟʘʮʽʾ 

ʟ ʻʚʨʦʧʝʡʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʚ ʮʽʣʦʤʫ ʜʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʧʨʦʛʦʣʦʰʫʻ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʤ 

ʩʝʢʪʦʨʦʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʟʘʭʠʩʪʫ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ʆʜʥʘʢ ʫʨʷʜʦʚʘ ʬʽʥʘʥʩʦʚʘ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ 

ʙʽʣʴʰ ʯʠʩʪʠʭ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ, 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʘʭʠʩʪ 

ʟʜʦʨʦʚôʷ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ. ɺʦʜʥʦʯʘʩ, ʚʽʜʩʫʪʥʽ ʝʬʝʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʽ ʫʤʦʚʠ ʡʦʛʦ 

ʧʨʦʞʠʚʘʥʥʷ, ʪʘ ʤʝʭʘʥʽʟʤʠ ʤʽʥʽʤʽʟʘʮʽʾ ʮʴʦʛʦ ʚʧʣʠʚʫ, ʷʢʽ ʤʘʣʠ ʙ ʣʷʛʪʠ ʫ ʦʩʥʦʚʫ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʧʣʘʥʽʚ ʜʽʡ ʪʘ ʩʪʨʘʪʝʛʽʡ, ʨʝʛʣʘʤʝʥʪʽʚ ʚʟʘʻʤʦʜʽʾ 

ʨʝʛʫʣʷʪʦʨʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʋʢʨʘʾʥʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʧʨʦʞʠʚʘʻ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ, ʚ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʻ ʙʝʟʧʝʨʝʯʥʦ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʩʚʦʻʯʘʩʥʠʤ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ. ʋ 

ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʧʦʜʽʙʥʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, ʷʢʘ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʚ ʨʦʙʦʪʘʭ ʩʘʥʽʪʘʨʥʠʭ ʣʽʢʘʨʽʚ ʽ ʥʘʫʢʦʚʮʽʚ ʢʨʘʾʥ ʉʅɼ ʪʘ, ʟʦʢʨʝʤʘ, 

ʋʢʨʘʾʥʠ [35-42]. 

ɺʠʟʥʘʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʻ ʦʜʥʠʤ ʟ ʥʝʚʽʜôʻʤʥʠʭ ʪʘ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ 

ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʷʢʦʛʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʠʩʪʝʤʫ ʧʨʠʡʥʷʪʪʷ ʧʦʜʘʣʴʰʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [43]. ʆʪʞʝ, ʢʽʣʴʢʽʩʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʘʝʨʦʛʝʥʥʠʤ, ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʠʭ ʪʘ 

ʜʦʩʪʦʚʽʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɯʩʥʫʶʯʘ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʩʪʘʥʦʤ 
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ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ ʱʦʜʦ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʩʪʦʚʽʨʥʫ ʪʘ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʦʢ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ [39, 41, 44, 45]. ʆʢʨʽʤ ʪʦʛʦ, ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʚ 

ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʧʦʪʫʞʥʽʩʪʶ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʯʠ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʘ ʡ ʧʝʨʝʣʽʢʦʤ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ: 

ʧʨʦʩʪʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʫʣʠʮʴ, ʙʫʜʽʚʝʣʴ, ʨʝʣʴʻʬ 

ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ) ʪʘ ʘʪʤʦʩʬʝʨʥʽ ʧʨʦʮʝʩʠ 

(ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʽ ʧʝʨʝʥʝʩʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ) [3, 47-50].  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ, ʘ ʩʘʤʝ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʜʘʥʦʛʦ 

ʪʠʧʫ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʤʝʪʦʶ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʟʘʭʠʩʪ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ʎʠʤ ʦʙʫʤʦʚʣʝʥʦ ʚʠʙʽʨ ʪʝʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ  ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʥʘʩʪʫʧʥʠʭ ʅɼʈ: ʄʽʞʛʘʣʫʟʝʚʦʾ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ çɿʜʦʨʦʚôʷ ʥʘʮʽʾè ï çʈʦʟʨʦʙʢʘ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʥʦʩʪʽ ʣʶʜʝʡ ʫ ʢʨʠʪʠʯʥʠʭ ʚʠʧʘʜʢʘʭ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷè (2006-2008 ʨʨ., ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0106U002364), çʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷè (2005-2007 ʨʨ., ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0105U002738), çʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 
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ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʉʦʣʦʤôʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫè (2007 ʨ., ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0107U012328); çɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ  ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷè (2009-      

2011 ʨʨ., ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0109U001250), çʅʘʫʢʦʚʽ ʟʘʩʘʜʠ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè (2012-2014 ʨʨ., ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ            

ʥʦʤʝʨ 0112U001053). 

ʄʝʪʘ ʨʦʙʦʪʠ ῐ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʡʤʦʚʽʨʥʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ  ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

1. ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ (ʥʘ 

ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ);  

2. ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ;  

3. ʦʮʽʥʠʪʠ ʝʢʩʧʦʟʠʮʽʶ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

4. ʨʦʟʨʦʙʠʪʠ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ;  

5. ʦʙʛʫʨʥʪʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ.  

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʟʦʥ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʩʫʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ (ʘʚʪʦʤʦʙʽʣʴʥʠʤ  ʪʨʘʥʩʧʦʨʪʦʤ).  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʽʚʥʽ ʭʽʤʽʯʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ; ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ; 
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ʝʢʩʧʦʟʠʮʽʷ ʥʘʩʝʣʝʥʥʷ; ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚô̫, ʦʙʫʤʦʚʣʝʥʽ ʭʽʤʽʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʧʦʚʽʪʨʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ï ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʧʨʦʙʣʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ; ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʦʮʽʥʢʘ ʷʢʽʩʥʦʛʦ 

ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʬʽʢʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʪʫʘʮʽʾ ʥʘ ʘʚʪʦʜʦʨʦʟʽ; ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ï ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʽ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ, ʪʠʩʢ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ); ʤʘʪʝʤʘʪʠʯʥʦʛʦ  ʤʦʜʝʣʶʚʘʥʥʷ ï ʨʦʟʨʘʭʫʥʢʠ 

ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ; ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ 

ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï

ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʦʟʨʘʭʫʥʦʢ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʨʠ ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ, ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ); ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ï ʧʽʜʛʦʪʦʚʢʘ ʙʘʟ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʝʪʘʧʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʥʝʥʥʷ, ʟʦʥ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  (ʢʦʤʧʦʥʝʥʪ ArcMap, ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ArcGis ʚʝʨʩʽʷ 

10.1, Esri). 

ɼʣʷ ʧʝʨʚʠʥʥʦʾ ʧiʜʛʦʪʦʚʢʠ ʪʘʙʣʠʮʴ ʪʘ ʧʨʦʤiʞʥʠʭ ʨʦʟʨʘʭʫʥʢiʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʘʢʝʪ çMicrosoft Excel 2010è. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʢʦʥʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʧʘʢʝʪʫ SigmaPlot ʚʝʨʩʽʷ 12.0 (Systat Software Inc.). 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ 

ʥʘʫʢʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʧʦʛʣʠʙʣʝʥʦ 

ʟʥʘʥʥʷ ʧʨʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʽʚ 

ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ, 

ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʴʦʾ ʩʠʪʫʘʮʽʾ ʪʘ 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʠʪʦʨʽʾ (ʱʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʾ 
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ʤʝʨʝʞʽ, ʨʦʟʧʦʜʽʣ ʢʘʪʝʛʦʨʽʡ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʩʪʫʧʽʥʴ ʦʟʝʣʝʥʝʥʥʷ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ). 

ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ (ʥʘ ʧʨʠʢʣʘʜʽ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ) ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʦʤ, ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʦʤ, ʥʝʤʝʪʘʥʦʚʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ, 

ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ, ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ ʟ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʜʦ           

10 ʤʢʤ (ʈʄ10, ʈʄ2,5, ʈʄ1) ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʽ ʙʽʣʴʰ ʪʦʯʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʦʟʧʦʜʽʣ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ; 

ʨʦʟʨʘʭʦʚʘʥʦ ʥʝʢʘʥʮʝʨʦʛʝʥʥʽ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʫ ʤʝʞʘʭ 

ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ, ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʢʘʨʪʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʦʥ ʨʠʟʠʢʽʚ (ʥʘ ʧʨʠʢʣʘʜʽ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʾʚ); 

ʦʮʽʥʝʥʦ ʝʢʩʧʦʟʠʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʡ ʈʄ10 ʫ ʩʢʣʘʜʽ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʊʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʩʪʦʩʫʻʪʴʩʷ ʧʦʛʣʠʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʟʥʘʥʴ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʡʤʦʚʽʨʥʽʩʥʦʾ ʦʮʽʥʢʠ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ 

ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ 

ʤʝʪʦʜʽʚ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʤʝʪʦʜʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʦʮʽʥʦʢ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʚʠʢʠʜʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʨʦʟʨʦʙʮʽ ʩʧʦʩʦʙʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ (ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ); 

ʩʪʚʦʨʝʥʥʽ ʘʣʛʦʨʠʪʤʫ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ: 
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ï ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 96939 çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʦʮʽʥʠʪʠ ʝʢʩʧʦʟʠʮʽʶ ʥʘʩʝʣʝʥʥʷ ʟʘ ʫʤʦʚʠ 

ʚʜ̔ʩʫʪʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ; 

ï ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 33659 çʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʦʩʝʨʝʜʥʝʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽè, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʷʢʦʛʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʜʽʘʧʘʟʦʥ ʫʩʝʨʝʜʥʝʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ (ʛʦʜʠʥʥʽ, ʜʦʙʦʚʽ, ʤʽʩʷʯʥʽ, ʨʽʯʥʽ), ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠ 

ʭʨʦʥʽʯʥʦʤʫ ʪʘ ʛʦʩʪʨʦʤʫ ʽʥʛʘʣʷʮʽʡʥʦʤʫ ʚʧʣʠʚʘʭ;  

ï ʥ̔ʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ ˉ 227-2015 çɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷè;  

ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ ˉ 179-2008 çɺʧʨʦʚʘʜʞʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʽʜ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʟʦʥ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡè;  

ï ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ ˉ 211-2007 çɯʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢʠ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠè. 

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʘʬʝʜʨʠ 

ʟʘʛʘʣʴʥʦʾ ʛʽʛʽʻʥʠ ɼɿ Ăɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷò, ʢʘʬʝʜʨʠ ʭʽʤʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ Ăʂʠʻʚʦ-ʄʦʛʠʣʷʥʩʴʢʘ ʘʢʘʜʝʤʽʷò ʪʘ ʨʦʙʦʪʫ 

ʋʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʧʨʦʜʩʧʦʞʠʚʩʣʫʞʙʠ ʚ ʤ. ʂʠʻʚʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨ ʦʩʦʙʠʩʪʦ ʧʨʦʚʝʣʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʨʦʟʨʦʙʠʣʘ ʧʨʦʛʨʘʤʫ ʪʘ ʦʙʨʘʣʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, 
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ʧʽʜʛʦʪʫʚʘʣʘ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʩʬʦʨʤʫʣʶʚʘʣʘ ʚʠʩʥʦʚʢʠ. ɸʚʪʦʨ ʚʟʷʣʘ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʽ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʣʘ ʫʯʘʩʪʴ ʫ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʚʩʽʤʘ 

ʨʦʟʜʽʣʘʤʠ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʦʙʠʩʪʦ ʚʠʢʦʥʘʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʟʽʙʨʘʥʦ ʪʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʦʚʝʜʝʥʦ ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

ʦʧʠʩʘʥʦ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ; ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ; ʦʙˇʨʫʥʪʫʚʘʥʦ ʚʠʙʽʨ ʤʦʜʝʣʽ ISC-AERMOD View (Lakes 

Environmental) ʜʣʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʦʮʽʥʝʥʦ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʜ̔ʧʦʚʽʜʥʽ ʢʘʨʪʠ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ. ɸʚʪʦʨ 

ʧʨʦʚʝʣʘ ʥʘʫʢʦʚʠʡ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 90 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ 

ʨʦʙʦʪʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥ.̫ ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ: ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çCEEʉHE ï 3
rd
 

Central and Eastern European Countries Conference on Health and Environmentè 

(ʈʫʤʫʥʽʷ, ʂʣʶʞ-ʅʘʧʦʢʘ, 2008); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ 

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠè (ʂʠʾʚ, 2009, 

2012, 2014, 2015); ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ çʄʦʣʦʜʴ ï ʤʝʜʠʮʠʥʽ ʤʘʡʙʫʪʥʴʦʛʦè (ʆʜʝʩʘ, 2009); ʤʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ International Society of Exposure        

Science (ISES) çTransforming Exposure Science in the 21st Centuryè (ʉʐɸ, 

2009); ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ʧʨʠʩʚʷʯʝʥʽʡ 

110-ʡ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɼ. ʄ. ʂʘʣʶʞʥʦʛʦ (ʂʠʾʚ, 2010); ʤʽʞʥʘʨʦʜʥʽʡ 
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ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ ɺʩʝʩʚʽʪʥʴʦʤʫ ʜʥʶ ʟʜʦʨʦʚôʷ 

(ʂʠʾʚ, 2010); ʧô̫ ʪʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ 

ʪʝʭʥʦʛʝʥʥʦ ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʨʝʛʽʦʥʽʚ. ʆʮʽʥʢʘ ʽ ʧʨʦʛʥʦʟ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚè 

(ʗʣʪʘ, 2010), 21-ʡ ʱʦʨʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ISES 

çAdvancing Exposure Science for Environmental Healthè (ʉʐɸ, 2011), XV 

ʟôʾʟʜʽ ʛʽʛʽʻʥʽʩʪʽʚ çɻʽʛʽʻʥʽʯʥʘ ʥʘʫʢʘ ʪʘ ʧʨʘʢʪʠʢʘ: ʩʫʯʘʩʥʽ ʨʝʘʣʽʾè (ʃʴʚʽʚ, 2012); 

ʩʧʽʣʴʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʫʢʦʚʠʭ ʪʦʚʘʨʠʩʪʚ ISES, International Society of 

Environmental Epidemiology (ISEE), International Society for Indoor Air Quality 

and Climate çEnvironment and Health ῐ Bringing South, North, East and        

Westè (ʐʚʝʡʮʘʨʽʷ, 2013); ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ 

ISES çInterdisciplinary Approaches for Health and the Environmentè 

(ʂʦʨʦʣʽʚʩʪʚʦ ʅʽʜʝʨʣʘʥʜʠ, 2016); ʢʦʥʬʝʨʝʥʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʾ ʤʦʣʦʜʽʞʥʦʾ 

ʢʦʘʣʽʮʽʾ ʟ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚô̫  çInternational Youth Conference on Environment, 

Health and Mobilityè (ɸʚʩʪʨʽʷ, 2016). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 11 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʩʝʨʝʜ 

ʥʠʭ 4 ʨʦʙʦʪʠ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ, 

ʟʘʪʚʝʨʜʞʝʥʦʛʦ ɼɸʂ ʋʢʨʘʾʥʠ, 3 ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ, 

ʪʘ 4 ʧʫʙʣʽʢʘʮʽʾ ʫ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ. ʄʘʪʝʨʽʘʣʠ 

ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʥʘʧʠʩʘʥʥʽ 27 ʪʝʟ ʜʦʧʦʚʽʜʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʬʦʨʫʤʘʭ ʪʘ ʟôʾʟʜʘʭ. ɺʠʜʘʥʦ 3 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʣʠʩʪʠ, ʦʪʨʠʤʘʥʦ 2 ʧʘʪʝʥʪʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙôʻʤ ʜʠʩʝʨʪʘʮʽʾ. ʊʝʢʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʥʘ 219 

ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʥʘʙʦʨʫ (ʦʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ 158 ʩʪʦʨʽʥʦʢ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʤʽʩʪʫ, ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʚʩʪʫʧʫ, ʧô̫ ʪʠ ʨʦʟʜʽʣʽʚ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʙôʻʤʫ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʪʨʠ ʨʦʟʜʽʣʠ 

ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ), ʟʘʢʣʶʯʥʦʾ ʯʘʩʪʠʥʠ ʱʦʜʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (ʚʩʴʦʛʦ 183, ʟ 

ʥʠʭ: ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʘʤʠ ï 85, ʘʥʛʣʦʤʦʚʥʠʭ ï 98) ʽ 3 ʜʦʜʘʪʢʽʚ 

(ɸ, ɹ, ɺ). ʈʦʙʦʪʘ ʽʣʶʩʪʨʦʚʘʥʘ 14 ʪʘʙʣʠʮʷʤʠ ʽ 30 ʨʠʩʫʥʢʘʤʠ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. 

ɼʦʜʘʪʢʠ ʤʽʩʪʷʪʴ 14 ʪʘʙʣʠʮʴ ʪʘ 9 ʨʠʩʫʥʢʽʚ. 
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ʈʆɿɼɯʃ 1 

 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʈʆɹʃɽʄʀ ʍɯʄɯʏʅʆɻʆ ɿɸɹʈʋɼʅɽʅʅʗ 

ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ ɺʀʂʀɼɸʄʀ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ (ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʛʣʦʙʘʣʽʟʘʮʽʾ 

ʧʨʠʟʚʝʣʠ ʜʦ ʥʝʧʦʤʽʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ [1, 2, 4, 5]. ɺ ʫʤʦʚʘʭ ʤʽʩʪʘ ʷʢʽʩʪʴ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʩʪʘʣʘ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ ʜʦʚʢʽʣʣʷ. 

ʈʝʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʤʘʣʘ ʤʽʩʮʝ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʘ ʪʘʢʦʞ 

ʥʝʚʧʠʥʥʝ ʟʨʦʩʪʘʥʥʷ ʣʶʜʩʴʢʦʾ ʧʦʪʨʝʙʠ ʫ ʤʦʙʽʣʴʥʦʩʪʽ ʧʨʠʟʚʝʣʠ ʜʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘʩʦʙʽʚ ʧʝʨʝʩʫʚʘʥʥʷ ʥʘ ʥʝʚʽʜôʻʤʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʱʦ 

ʥʝ ʣʠʰʝ ʚʦʣʦʜʽʻ ʧʦʪʝʥʮʽʘʣʦʤ ʧʦʢʨʘʱʠʪʠ ʪʘ ʧʦʣʝʛʰʠʪʠ ʱʦʜʝʥʥʝ ʞʠʪʪʷ, ʘʣʝ, 

ʚʦʜʥʦʯʘʩ, ʽ ʧʽʜʽʨʚʘʪʠ ʛʨʦʤʘʜʩʴʢʝ ʟʜʦʨʦʚôʷ. ʊʘʢ, ʥʝʱʦʜʘʚʥʽ ʦʮʽʥʢʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ 

ʪʘ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ [6-8]. ɿʘ ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʢʽʣʴʢʽʩʪʴ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʠʚʘʪʥʽʡ ʚʣʘʩʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʣʠʰʝ ʫ           

ʤ. ʂʠʻʚʽ ʟʨʦʩʣʘ ʫ 4,5 ʨʘʟʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1990 ʨʦʢʦʤ [6, 51], ʱʦ ʥʝ ʤʦʞʝ ʥʝ 

ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʫʤʦʚʘʭ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʟʜʦʨʦʚôʾ ʣʶʜʝʡ. ɺʦʜʥʦʯʘʩ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʟʚʽʪʫ ʧʨʦʝʢʪʫ ɺʆʆɿ çʆʛʣʷʜ ʜʘʥʠʭ ʱʦʜʦ ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚô̫ è (REVIHAAP), ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʝʢʩʧʝʨʪʥʦʤʫ ʦʛʣʷʜʽ ʪʘ ʘʥʘʣʽʟʽ ʥʦʚʠʭ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʪʘ ʩʪʘʥʫ ʟʜʦʨʦʚô̫  ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʪʷʛʘʨʷ ʭʚʦʨʦʙ ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ 

ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʟʜʦʨʦʚô̫  ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʱʦ 

ʧʨʦʞʠʚʘʻ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʽʚ[52]. 
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1.1 ɸʥʘʣʽʟ ʻʚʨʦʧʝʡʩʴʢʦʾ ʪʘ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʣʽʪʠʢ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʜʦʨʦʚô̫ 

 

ɺʧʝʨʰʝ ʤʽʞʥʘʨʦʜʥʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʙʫʣʦ ʚʠʩʚʽʪʣʝʥʦ çʍʘʨʪʽʻʶ ʧʨʦ ʪʨʘʥʩʧʦʨʪ, ʟʜʦʨʦʚôʷ ʪʘ ʜʦʚʢʽʣʣʷè, 

ʫʭʚʘʣʝʥʦʶ ʥʘ ʊʨʝʪʽʡ ʻʚʨʦʧʝʡʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʽʥʽʩʪʨʽʚ ʟ ʧʠʪʘʥʴ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʜʦʨʦʚô̫  (ʃʦʥʜʦʥ, 1999 ʨʽʢ) [53]. ʋ 2002 ʨ., ʟʘ ʽʥʽʮʽʘʪʠʚʠ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʆʅ (ɭɽʂ ʆʆʅ) ʪʘ ɺʆʆɿ, ʥʘ ʦʩʥʦʚʽ ʍʘʨʪʽʾ ʙʫʣʘ 

ʽʥʽʮʽʡʦʚʘʥʘ çɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʛʨʘʤʘ ʟ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷè (THE PEP). ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ʩʪʘʣʦ 

ʩʧʨʠʷʥʥʷ ʙʽʣʴʰ ʟʜʦʨʦʚʦʤʫ ʪʘ ʙʝʟʧʝʯʥʦʤʫ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʨʘʥʩʧʦʨʪʫ ʚ 

ʧʘʥôʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʰʣʷʭʦʤ ʟʜʽʡʩʥʝʥʥʷ ʫʟʛʦʜʞʝʥʠʭ ʪʘ ʢʦʥʢʨʝʪʥʠʭ 

ʧʦʣʽʪʠʯʥʠʭ ʜʽʡ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ. ʆʜʥʘʢ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʷʚʣʝʥʽ ʧʣʘʥʠ, ʫ 2006 ʨʦʮʽ ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘ ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ɭʉ) ʷʢ 

ʥʝʩʪʘʙʽʣʴʥʫ ʽ ʪʘʢʫ, ʱʦ ʥʝʚʧʠʥʥʦ ʚʽʜʜʘʣʷʻʪʴʩʷ ʚʽʜ ʽʜʝʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [54]. 

ʇʽʜ ʯʘʩ ʊʨʝʪʴʦʾ ʥʘʨʘʜʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫ ɸʤʩʪʝʨʜʘʤʽ (ʩʽʯʝʥʴ 2009 ʨʦʢʫ) 

ʤʽʥʽʩʪʨʠ ʪʘ ʽʥʰʽ ʚʠʩʦʢʦʧʦʩʪʘʚʣʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʢʨʘʾʥ-ʯʣʝʥʽʚ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʆʅ (ɭɽʂ ʆʆʅ) ʪʘ ɺʆʆɿ ʧʽʜʪʚʝʨʜʠʣʠ ʩʚʦʶ ʧʦʣʽʪʠʯʥʫ 

ʧʽʜʪʨʠʤʢʫ ʽʜʝʾ ʩʪʘʣʦʛʦ ʪʘ ʟʜʦʨʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʽʜʧʠʩʘʣʠ ɸʤʩʪʝʨʜʘʤʩʴʢʫ 

ɼʝʢʣʘʨʘʮʽʶ çʃʘʥʢʠ ʦʜʥʦʛʦ ʣʘʥʮʶʛʘ: ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ ʚ ʽʥʪʝʨʝʩʘʭ 

ʟʜʦʨʦʚôʷ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʜʦʙʨʦʙʫʪʫè (2009 ʨ.), ʫ ʷʢʽʡ ʯʽʪʢʦ 

ʚʠʟʥʘʯʘʣʠʩʷ 4 ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʽ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʜʽʷʣʴʥʦʩʪʽ 

çɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʟ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷè: ʩʧʨʠʷʪʠ ʩʪʘʣʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʚʦʨʝʥʥʶ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʰʣʷʭʦʤ ʽʥʚʝʩʪʫʚʘʥʥʷ ʫ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ; ʩʧʨʠʷʪʠ 

ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ; 

ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʰʫʤʫ; ʩʧʨʠʷʪʠ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʩʪʨʘʪʝʛʽʡ ʪʘ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ 
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ʪʨʘʥʩʧʦʨʪʫ [55]. ɿʘʟʥʘʯʝʥʽ ʫ ɸʤʩʪʝʨʜʘʤʩʴʢʽʡ ʜʝʢʣʘʨʘʮʽʾ ʧʨʽʦʨʠʪʝʪʠ ʙʫʣʠ 

ʜʦʧʦʚʥʝʥʽ ʫ ʨʘʤʢʘʭ ʇʘʨʠʟʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ (2014 ʨ.) ʟʘʚʜʘʥʥʷʤ: ʽʥʪʝʛʨʫʚʘʪʠ 

ʮʽʣʽ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʜʦʚʢʽʣʣʷ ʫ ʧʦʣʽʪʠʢʫ 

ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ [56]. ʋ ʩʚʽʪʣʽ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʚʜʘʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ ʜʦʢʫʤʝʥʪʽʚ: ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʮʠʤ ʚʠʪʨʘʪ 

ʪʘ ʚʠʛʦʜ, ʦʙʫʤʦʚʣʝʥʠʭ ʥʝʱʘʩʥʠʤʠ ʚʠʧʘʜʢʘʤʠ, ʟʘʙʨʫʜʥʝʥʥʷʤ ʜʦʚʢʽʣʣʷ, 

ʰʢʽʜʣʠʚʠʤʠ ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ, ʟʥʠʞʝʥʥʷʤ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ [57-60], ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ ʪʘ               

ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ (2014 ʨ.) [61]; ʢʝʨʽʚʥʠʮʪʚʦ ʟ ʨʦʟʨʦʙʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʣʘʥʽʚ 

ʜʽʡ  ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚôʷ (2014 ʨ.) [62]; ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʝʢʪʦʨʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʪʘ ʟʜʦʨʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ (2016 ʨ.) [63]. 

ʅʘ ʩʴʦʛʦʜʥʽ çɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʛʨʘʤʘ ʟ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷè, ʫʯʘʩʥʠʮʝʶ ʷʢʦʾ ʻ ʽ ʥʘʰʘ ʢʨʘʾʥʘ (ʩʝʤʽʥʘʨ ʟ ʦʙʤʽʥʫ 

ʜʦʩʚʽʜʦʤ, ʤ. ʂʠʾʚ, 2011 ʨ.), ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʤʽʞʥʘʨʦʜʥʦʶ ʧʣʘʪʬʦʨʤʦʶ 

ʜʣʷ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʽ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʫ ʥʘʧʨʷʤʢʫ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʪʨʘʥʩʧʦʨʪʫ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʚʢʽʣʣʷ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚô̫  ʜʦ 2020 ʨ. [22]. 

ʅʦʚʠʡ ʟʚʽʪ ʜʝʨʞʘʚ-ʫʯʘʩʥʠʮʴ ʇʨʦʛʨʘʤʠ çɺʽʜ ɸʤʩʪʝʨʜʘʤʫ ʜʦ ʇʘʨʠʞʫ ʽ ʜʘʣʽ: 

ɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʛʨʘʤʘ ʟ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

2009-2020è [5] ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽ ʥʘʤʽʨʠ ʧʦʜʘʣʴʰʦʾ ʩʧʽʚʧʨʘʮʽ, ʘ ʥʝʱʦʜʘʚʥʦ 

ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪ çʈʦʟʨʦʙʢʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʣʘʥʽʚ ʜʽʡ ʫ ʩʬʝʨʽ 

ʪʨʘʥʩʧʦʨʪʫ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʜʦʚʢʽʣʣʷè (2016 ʨ.) ʻ ʧʦʢʨʦʢʦʚʠʤ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʟ ʧʽʜʛʦʪʦʚʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʽ ʩʪʽʡʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʙʫʜʴ-ʷʢʽʡ ʢʨʘʾʥʽ [64]. 

ʇʠʪʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ ʟʜʦʨʦʚô̫  ʪʘ ʜʦʚʢʽʣʣʷ ʪʨʘʥʩʧʦʨʪʫ ʟʥʘʡʰʣʦ ʩʚʦʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʦʣʽʪʠʮʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʽ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ, 

ʟʦʢʨʝʤʘ ʫ ʥʠʟʮʽ ɼʠʨʝʢʪʠʚ ʪʘ ʈʝʛʣʘʤʝʥʪʽʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ 

ɭʚʨʦʧʠ (ɭʉ) ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʨʦʟʙʫʜʦʚʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ 
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ʧʽʜʪʨʠʤʢʠ çʯʠʩʪʦʛʦè ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʨʘʤʢʘʭ ʜʦʩʷʛʥʝʥʥʷ 

ɻʣʦʙʘʣʴʥʠʭ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 2016-2030 [65] ʽ ʟʦʙʦʚô̫ ʟʘʥʴ ʇʘʨʠʟʴʢʦʾ 

ʫʛʦʜʠ ʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʆʆʅ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ (2015 ʨ.) ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ 

ʻ: ɼʠʨʝʢʪʠʚʘ 93/116/ɽʉ ʟ ʘʜʘʧʪʘʮʽʾ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ɼʠʨʝʢʪʠʚʠ 

80/1268/ɽɽʉ ʱʦʜʦ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʚʽʜ 

17.12.1993 ʨ.); ɼʠʨʝʢʪʠʚʘ 98/70/ɭʉ ʱʦʜʦ ʷʢʦʩʪʽ ʙʝʥʟʠʥʫ ʪʘ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɼʠʨʝʢʪʠʚʠ ʈʘʜʠ 93/12/ɭɽʉ (ʚʽʜ 3.10.1998 ʨ.); 

ɼʠʨʝʢʪʠʚʘ 1999/94/EC ʩʪʦʩʦʚʥʦ ʜʦʩʪʫʧʫ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʝʢʦʥʦʤʽʶ ʧʘʣʴʥʦʛʦ ʪʘ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ ʉʆ2 ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʚʽʜ 13.12.1999 ʨ.); ɼʠʨʝʢʪʠʚʘ 1999/32/ɭʉ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʩʽʨʢʠ ʫ ʧʝʚʥʠʭ ʚʠʜʘʭ ʨʽʜʢʦʛʦ ʧʘʣʠʚʘ (ʚʽʜ 26.04.1999,  ʟʽ ʟʤʽʥʘʤʠ ʚʽʜ 

6.06.2005 ʨ. ɼʠʨʝʢʪʠʚʘ 2005/33/ɽʉ); ɼʠʨʝʢʪʠʚʘ 2002/51/ɭʉ ʧʨʦ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʜʚʦ- ʪʘ ʪʨʴʦʭʢʦʣʽʩʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʪʘ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɼʠʨʝʢʪʠʚʠ 97/24/ɭʉ (ʚʽʜ 19.07.2002 ʨ.); 

ʈʝʛʣʘʤʝʥʪ (ɭʉ) ˉ 692/2008 ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ʈʝʛʣʘʤʝʥʪʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʽ ʈʘʜʠ (ɭC) ˉ 715/2007 ʧʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʠʧʫ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʩʪʦʩʦʚʥʦ ʚʠʢʠʜʽʚ 

ʣʝʛʢʦʚʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ɭʚʨʦ 5 ʽ ɭʚʨʦ 6) 

ʪʘ ʧʨʦ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʨʝʤʦʥʪʫ ʽ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʚʽʜ 18.07.2008 ʨ.); ɼʠʨʝʢʪʠʚʘ ɽʉ 2008/50/ɭʉ ʧʨʦ 

ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʯʠʩʪʽʰʝ ʧʦʚʽʪʨʷ ʜʣʷ                                 

ɭʚʨʦʧʠ (ʚʽʜ 21.05.2008 ʨ.); ɼʠʨʝʢʪʠʚʘ 2009/33/EC ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʯʠʩʪʦʛʦ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʚʽʜ 23.04.2009 ʨ.); ɼʠʨʝʢʪʠʚʘ 

2009/28/ɭʉ ʧʨʦ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʟ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʷʢʦʶ ʚʥʦʩʷʪʴʩʷ ʟʤʽʥʠ ʜʦ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʩʢʘʩʦʚʫʶʪʴʩʷ ɼʠʨʝʢʪʠʚʠ 2001/77/ɭʉ ʪʘ 2003/30/ɭʉ  ʪʘ 2003/30/EC (ʚʽʜ 

23.04.2009), ʈʝʛʣʘʤʝʥʪ (ɭʉ) ˉ443/2009 ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ 

ɭʚʨʦʧʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʠʜʽʚ ʜʣʷ ʥʦʚʠʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢ ʯʘʩʪʠʥʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ CO2 ʣʝʛʢʦʚʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ (ʚʽʜ 
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23.04.2009 ʨ.); ʈʝʛʣʘʤʝʥʪ ˉ 49 ɭʚʨʦʧʝʡʩʴʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʨʛʘʥʽʟʘʮʽʾ 

ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ (ɭɽʂ ʆʆʅ) ï ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʱʦʜʦ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʙʤʝʞʝʥʥʷ ʚʠʢʠʜʽʚ ʛʘʟʦʧʦʜʽʙʥʠʭ ʽ ʪʚʝʨʜʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʜʚʠʛʫʥʘʤʠ ʽʟ ʟʘʧʘʣʶʚʘʥʥʷʤ ʚʽʜ ʩʪʠʩʥʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʘ ʪʘʢʦʞ ʚʠʢʠʜʽʚ ʛʘʟʦʧʦʜʽʙʥʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʜʚʠʛʫʥʘʤʠ ʟ ʧʨʠʤʫʩʦʚʠʤ ʟʘʧʘʣʶʚʘʥʥʷʤ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʯʠ ʟʨʽʜʞʝʥʦʤʫ ʥʘʬʪʦʚʦʤʫ ʛʘʟʽ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ (ʚʽʜ 23.04.2009 ʨ.); ɼʠʨʝʢʪʠʚʘ 

2010/40/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʪʘ ʈʘʜʠ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʨʦʟʛʦʨʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ 

ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ (ʚʽʜ 7.07.2010 ʨ.); ʉʪʨʘʪʝʛʽʷ 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ (ɭʂ) çʊʨʘʥʩʧʦʨʪ 2050è (2011 ʨ.); ʈʝʛʣʘʤʝʥʪ (ɭʉ)        

ˉ 1315/2013 ʧʨʦ ʅʘʩʪʘʥʦʚʠ ʉʦʶʟʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩ-ʻʚʨʦʧʝʡʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʪʘ ʩʢʘʩʫʚʘʥʥʷ ʈʽʰʝʥʥʷ                                                       

ˉ 661/2010/ɭʉ (ʚʽʜ 11.12.2013 ʨ.); ɼʠʨʝʢʪʠʚʘ 2014/45/ɭʉ ʧʨʦ ʧʝʨʽʦʜʠʯʥʽ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʣʷ ʤʦʪʦʨʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʧʨʠʯʝʧʽʚ ʽ ʧʨʠʧʠʥʷʻ ʜʽʶ ɼʠʨʝʢʪʠʚʠ                                 

2009/40/ɭʉ (ʚʽʜ 3.04.2014 ʨ.).  

ʅʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ, ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛ 

ʟʘʟʥʘʯʝʥʠʭ ʫ ʢʝʨʽʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʟ̔ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʨʦʙʽʛʦʚʠʭ ʚʠʢʠʜʽʚ 

ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO2) ʪʘ ʽʥʰʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʝʬʝʢʪʠʚʥʦ ʜʽʶʪʴ ʻʚʨʦʧʝʡʩʴʢʽ 

ʝʢʦʣʦʛʽʯʥʽ ʩʪʘʥʜʘʨʪʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʬʦʨʤʘʪʫ ɭʚʨʦ. 

ʉʪʘʥʜʘʨʪʠ ɭʚʨʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʧʠʩʘʥʦʾ ʫ 1998 ʨ. ʜʦʤʦʚʣʝʥʦʩʪʽ ʤʽʞ 

ɭʚʨʦʧʝʡʩʴʢʦʶ ɸʩʦʮʽʘʮʽʻʶ ɸʚʪʦʚʠʨʦʙʥʠʢʽʚ (European Automobile 

Manufacturers Association ï ACEA) ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ ʧʨʦ ʨʦʟʨʦʙʢʫ 

ʥʠʟʢʠ ʩʪʘʥʜʘʨʪʽʚ ʧʘʣʴʥʦʛʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ 

ʜʠʟʝʣʴʥʠʭ ʪʘ ʙʝʥʟʠʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʢʨʘʾʥʘʭ ɭʉ ʜʽʻ ʩʪʘʥʜʘʨʪ 

ɭʚʨʦ 6, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʚʠʢʠʜʠ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʥʦʚʠʤʠ ʣʝʛʢʦʚʠʤʠ 

ʘʚʪʦʤʦʙʽʣʷʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʝʥʰʠʤʠ ʥʽʞ 130 ʛʨʘʤ ʥʘ ʢʽʣʦʤʝʪʨ ʰʣʷʭʫ. 

http://en.wikipedia.org/wiki/European_Automobile_Manufacturers_Association
http://en.wikipedia.org/wiki/European_Automobile_Manufacturers_Association
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ʉʪʘʥʜʘʨʪ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʚʠʢʠʜʽʚ ʦʢʩʠʜʽʚ ʘʟʦʪʫ, ʚʫʛʣʝʚʦʜʥʽʚ, 

ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ (ʈʄ) [66]. ʈʝʟʫʣʴʪʘʪʦʤ 

ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʫʜʦʩʢʦʥʘʣʝʥʴ ʫ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʛʘʣʫʟʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ɭʚʨʦ, ʟʘ ʦʮʽʥʢʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ɸʩʦʮʽʘʮʽʾ ɸʚʪʦʚʠʨʦʙʥʠʢʽʚ, ʻ 

ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚʽʜ ʣʝʛʢʦʚʠʭ ʧʨʠʚʘʪʥʠʭ ʪʘ ʢʦʤʝʨʮʽʡʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ ʨʽʚʥʷ 123,49 ʛ/ʢʤ ʫ 2016 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ 1869 ʛ/ʢʤ ʫ 1995 ʨ. ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʟʘʧʣʘʥʦʚʘʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʚʠʢʠʜʽʚ ʜʣʷ ʥʦʚʠʭ ʘʚʪʦ ʱʝ ʥʘ 42% 

ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ 2005 ʨ. [67].  

ʋʩʚʽʜʦʤʣʝʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ 

ʣʶʜʠʥʠ ʪʘ ʾʾ ʟʜʦʨʦʚôʷ, ʟʦʢʨʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘʢʦʞ ʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʝʢʪʘʭ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʮʽʥʢʫ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʭ ʜʽʷʣʴʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ çHealth effects of 

risks of transport systemsè (HEARTS) ʟʘ ʧʽʜʪʨʠʤʢʠ ʆʆʅ ʽ ɺʆʆɿ ʪʘ çEuropean 

Study of Cohorts for Air Pollution Effectsè (ESCAPE) ῐ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʠʜʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʟʘ ʩʧʨʠʷʥʥʷ ɭʉ [54, 68]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ ʥʘ ʪʝʨʝʥʘʭ ʥʘʰʦʾ ʢʨʘʾʥʠ, 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷè (ʚʽʜ 16.10.1992 ˉ 

2707-ʍɯɯ, ʨʝʜʘʢʮʽʷ ʩʪʘʥʦʤ ʥʘ 18.10.2012) ʧʝʨʝʜʙʘʯʝʥʽ ʨʦʟʨʦʙʢʘ ʪʘ ʟʜʽʡʩʥʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ 

ʚʠʢʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʢʣʶʯʘʶʯʠ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

(ʩʪʘʪʪʷ 17 ɿʘʢʦʥʫ) [25]. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʪʘ ʟʥʠʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ, ʋʢʨʘʾʥʦʶ ʨʘʪʠʬʽʢʦʚʘʥʦ ʥʠʟʢʫ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʠʭ ʫʛʦʜ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʽʶ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ, ʪʘʢʠʭ ʷʢ: ɿʋ çʇʨʦ ʦʩʥʦʚʥʽ  

ʥʘʧʨʷʤʢʠ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʧ. 4, 
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5, 29, ʇʦʩʪʘʥʦʚʘ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʚʽʜ 05 ʙʝʨʝʟʥʷ 1998 ʨ. ˉ188/98-ɺʈ) 

[69]; ɿʋ çʇʨʦ ʧʨʠʻʜʥʘʥʥʷ ʋʢʨʘʾʥʠ ʜʦ ʋʛʦʜʠ ʧʨʦ ʧʨʠʡʥʷʪʪʷ ʻʜʠʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʧʨʠʧʠʩʽʚ ʜʣʷ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʝʜʤʝʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʯʘʩʪʠʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘ/ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʢʦʣʽʩʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʽ ʧʨʦ ʫʤʦʚʠ ʚʟʘʻʤʥʦʛʦ ʚʠʟʥʘʥʥʷ ʦʬʽʮʽʡʥʠʭ 

ʟʘʪʚʝʨʜʞʝʥʴ, ʚʠʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʧʨʠʧʠʩʽʚ, 1958 ʨʦʢʫ ʟ ʧʦʧʨʘʚʢʘʤʠ 1995 

ʨʦʢʫè (ɿʋ ˉ1448-ɯɯɯ ʚʽʜ 10.02.2000 ʨ) [70]; ɿʋ çʇʨʦ ʟʘʙʦʨʦʥʫ ʚʚʝʟʝʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʝʪʠʣʦʚʘʥʦʛʦ ʙʝʥʟʠʥʫ ʪʘ ʩʚʠʥʮʝʚʠʭ ʜʦʙʘʚʦʢ ʜʦ 

ʙʝʥʟʠʥʫè (ɿʋ ˉ 2786-III ʚʽʜ 15.11.2001 ʨ.) [31]; ɿʋ çʇʨʦ ʜʝʷʢʽ ʧʠʪʘʥʥʷ 

ʚʚʝʟʝʥʥʷ ʥʘ ʤʠʪʥʫ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚè 

( 2̄739-IV ʚʽʜ 06.07.2005 ʨ.) [27]; ʅʘʢʘʟ ʇʨʝʟʠʜʝʥʪʘ çʇʨʦ ʧʨʠʡʥʷʪʪʷ ʻʜʠʥʠʭ 

ʫʤʦʚ ʧʝʨʽʦʜʠʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʦʛʣʷʜʽʚ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʧʨʦ 

ʚʟʘʻʤʥʝ ʚʠʟʥʘʥʥʷ ʪʘʢʠʭ ʦʛʣʷʜʽʚè (ˉ 159/2006 ʚʽʜ 28.02.2006 ʨ.) [71]; 

ɼʠʨʝʢʪʠʚʘ ɽʉ 2008/50/ɭʉ çʇʨʦ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʯʠʩʪʽʰʝ 

ʧʦʚʽʪʨʷ ʜʣʷ ɭʚʨʦʧʠè [28], çʉʪʨʘʪʝʛʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè (ɿʋ ˉ2818-VI ʚʽʜ 21.12.2010 ʨ.) [29], 

çʊʨʘʥʩʧʦʨʪʥʘ ʩʪʨʘʪʝʛʽʷ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè (ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ 

ˉ2174-ʨ ʚʽʜ 20.10.2010 ʨ.) [30]; çʅʘʮʽʦʥʘʣʴʥʠʡ ʧʣʘʥ ʜʽʡ ʟ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ 2011-2015 ʨʦʢʠè 

(ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄʋ ˉ577-ʨ ʚʽʜ 25.05.2011 ʨ.) [31]; ɿʋ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʜʝʷʢʽ ʧʠʪʘʥʥʷ ʚʚʝʟʝʥʥʷ ʥʘ ʤʠʪʥʫ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ 

ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚè ʱʦʜʦ ʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚè 

(ɿʋ ˉ 5177-VI ʚʽʜ 06.07.2012 ʨ.) [72]; çʇʨʦʪʦʢʦʣ ʧʨʦ ʩʪʨʘʪʝʛʽʯʥʫ ʝʢʦʣʦʛʽʯʥʫ 

ʦʮʽʥʢʫè (ɿʋ ˉ562-VIɯɯ ʚʽʜ 01.07.2015 ʨ.) [73]. ʆʢʨʽʤ ʪʦʛʦ, ʧʠʪʘʥʥʷ  ʟʘʭʠʩʪʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ 

ʟʥʘʡʰʣʦ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʨʷʜʽ ʥʘʢʘʟʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʋʢʨʘʾʥʠ, ʪʘʢʠʭ ʷʢ  çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʘʣʫʟʝʚʦʾ ʧʨʦʛʨʘʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʥʘ                

2006-2010 ʨʨ.è [74], çɻʘʣʫʟʝʚʘ ʇʨʦʛʨʘʤʘ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʩʝʢʪʦʨʘʭ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʚô̫ ʟʢʫ ʥʘ 2010-2014 ʨʨ.è [75], ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʷʢʠʭ 
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ʙʫʣʠ ʧʝʨʝʙʫʜʦʚʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʦʪʨʝʙʘʤʠ 

ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʦʩʥʦʚʽ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʴʥʦʛʦ. ʇʨʦʪʝ, 

ʨʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʨʠʥʝʩʣʘ ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʥʝ 

ʚʽʜʙʫʣʘʩʷ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ  ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ 98/70/ɭʉ ʚʽʜ 13.10.1998 ʨ. ʱʦʜʦ 

ʷʢʦʩʪʽ ʙʝʥʟʠʥʫ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ ɼʠʨʝʢʪʠʚʠ 2005/33/ɽʉ ʚʽʜ 

06.06.2005 ʨ. ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʽʨʢʠ ʫ ʧʝʚʥʠʭ ʚʠʜʘʭ ʨʽʜʢʦʛʦ ʧʘʣʠʚʘ 

[76, 77], ʂʄʋ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ çʊʝʭʥʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ ʱʦʜʦ ʚʠʤʦʛ ʜʦ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʙʝʥʟʠʥʽʚ, ʜʠʟʝʣʴʥʦʛʦ, ʩʫʜʥʦʚʠʭ ʪʘ ʢʦʪʝʣʴʥʠʭ ʧʘʣʠʚè 

(ʇʦʩʪʘʥʦʚʘ ˉ927 ʚʽʜ 1.08.2013 ʨ.) [33], ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʚʠʤʦʛʠ ʜʦ ʧʘʣʠʚ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ, ʚʚʦʜʷʪʴʩʷ ʚ ʦʙʽʛ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ, ʢʽʥʮʝʚʠʤ ʪʝʨʤʽʥʦʤ ʚʚʝʜʝʥʥʷ ʚ ʦʙʽʛ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʙʝʥʟʠʥʽʚ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʣʘʩʫ ɭʚʨʦ 4 ʻ 

31.12.2017 ʨ., ʘ ɭʚʨʦ 5 ï ʪʝʨʤʽʥ ʥʝ ʦʙʤʝʞʝʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʪʘʚʘʥʥʷ 

ʥʘʰʦʾ ʢʨʘʾʥʠ ʚʽʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʫʩʽʜʽʚ ʫ ʧʠʪʘʥʥʷʭ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʜʽʶʪʴ ʩʪʘʥʜʘʨʪʠ ʧʘʣʠʚʘ  

çɼʉʊʋ 4839:2007. ɹʝʥʟʠʥʠ ʘʚʪʦʤʦʙʽʣʴʥʽ ʧʽʜʚʠʱʝʥʦʾ ʷʢʦʩʪʽ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠè 

ʽ çɼʉʊʋ 4840:2007. ʇʘʣʠʚʦ ʜʠʟʝʣʴʥʝ ʧʽʜʚʠʱʝʥʦʾ ʷʢʦʩʪʽ. ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ, ʷʢʽ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʠ ʩʫʯʘʩʥʠʭ ʥʦʚʠʭ ʽʤʧʦʨʪʦʚʘʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʤ ɭʚʨʦ 3 ʪʘ ɭʚʨʦ 4 ʪʘ ʻ ʛʘʨʤʦʥʽʟʦʚʘʥʠʤʠ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ EN 228:2004 ʪʘ EN 590:2004 ʫ ʯʘʩʪʠʥʽ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʽ ʤʝʪʦʜʽʚ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷè [79, 80].  

ʋ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʋʢʨʘʾʥʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʜʽʷʣʴʥʦʩʪʽ 

çɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʦʛʨʘʤʠ ʟ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷè (THE PEP), ʟʦʢʨʝʤʘ ʩʪʦʩʦʚʥʦ ʨʦʟʨʦʙʢʠ ʩʭʝʤ ʩʪʘʣʦʛʦ ʪʘ ʟʜʦʨʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʽʩʪʘʭ, ʪʘ ʽʥʽʮʽʘʪʠʚʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ çʉʭʽʜʥʝ 

ʧʘʨʪʥʝʨʩʪʚʦè, ʱʦ ʙʫʣʘ ʟʘʧʦʯʘʪʢʦʚʘʥʘ 2009 ʨ. ʪʘ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʩʭʽʜʥʦʛʦ 
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ʥʘʧʨʷʤʢʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʩʫʩʽʜʩʪʚʘ ʽ ʚʠʤʘʛʘʻ ʧʨʠʚʝʜʝʥʥʷ ʋʢʨʘʾʥʦʶ 

ʽʩʥʫʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʜʽʶʯʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʤʦʛ. ɿʘʧʣʘʥʦʚʘʥʦ, ʱʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ 

ʙʫʜʫʪʴ ʩʪʦʩʫʚʘʪʠʩʷ, ʟʦʢʨʝʤʘ, ʩʪʘʥʜʘʨʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʟʽ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟ ʤʝʪʦʶ ʽʥʪʝʛʨʘʮʽʾ ʜʦ 

ʪʨʘʥʩôʻʚʨʦʧʝʡʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ [81]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʋʢʨʘʾʥʘ ʚʞʝ ʩʪʘʣʘ ʥʘ ʰʣʷʭ ʨʦʟʫʤʽʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʫ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʜʦʨʦʚôʷ. ʆʜʥʘʢ, ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʫʨʷʜʦʚʦʾ ʷʢ ʬʽʥʘʥʩʦʚʦʾ ʪʘʢ ʽ ʽʥʩʪʠʪʫʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʪʘ ʩʪʨʘʪʝʛʽʡ ʟ ʝʢʦʣʦʛʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ, 

ʧʨʦʩʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ɺʦʜʥʦʯʘʩ, ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʽ ʫʤʦʚʠ ʡʦʛʦ ʧʨʦʞʠʚʘʥʥʷ 

ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʤʽʥʽʤʽʟʘʮʽʾ ʮʴʦʛʦ 

ʚʧʣʠʚʫ, ʷʢʽ ʤʘʣʠ ʙ ʩʪʘʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʽʥʽʮʽʘʪʠʚ ʟ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʟʘʭʠʩʪʫ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ.  

 

1.2 ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʷʢ ʬʘʢʪʦʨ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ 

 

ɿʘ ʜʘʥʠʤʠ ʆʨʛʘʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ             

ʨʦʟʚʠʪʢʫ (OECP), ʚʢʣʘʜ ʩʚʽʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʫ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʚʠʢʠʜʽʚ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʭʽʤʽʯʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʪʴ 

46 % [82]. ʆʮʽʥʢʘ ʚʠʢʠʜʽʚ ʨʽʟʥʠʤʠ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʣʘ, ʱʦ 

38 % ʟʘʛʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʠʜʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ (ʨʠʩ. 1.1). ʗʢʱʦ ʦʮʽʥʶʚʘʪʠ ʚʥʝʩʦʢ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ ʚ ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʢʨʘʾʥʠ, ʪʦ 
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ʡʦʛʦ ʯʘʩʪʢʘ ʣʠʰʝ ʟʘ ʜʽʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʩʢʣʘʜʘʻ 72 % (ʨʠʩ. 1.1) [6, 51, 83, 84]. 

ʑʦʜʦ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʫ      

2015 ʨ., ʯʘʩʪʢʘ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ 

ʩʪʘʥʦʚʠʣʘ 60 %, ʟʘ ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ ï 25 % ʪʘ ʟʘ ʩʽʨʢʠ ʜʽʦʢʩʠʜʦʤ ï ʙʣʠʟʴʢʦ 2 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ [51], ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʜʦʤʽʥʫʶʯʫ ʨʦʣʴ ʫ 

ʟʘʙʨʫʜʥʝʥʥʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. 

ʆʢʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʜʘʥʠʭ ʟʘʙʨʫʜʥʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʱʦʨʽʯʥʝ ʟʨʦʩʪʘʥʥʷ 

ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʪʘ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʟʙ̔ʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʠʚʘʪʥʽʡ 

ʚʣʘʩʥʦʩʪʽ ʛʨʦʤʘʜʷʥ [6, 51, 83, 84].  

 

 

 

ʈʠʩ. 1.1 ʏʘʩʪʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʋʢʨʘʾʥʠ 

 

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ ʛʘʟʘʤʠ ʯʝʨʝʟ ʚʠʧʫʩʢʥʫ ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʦʙʽʣʷ, ʘ ʪʘʢʦʞ, ʫ ʜʝʱʦ ʤʝʥʰʽʡ ʤʽʨʽ, ʢʘʨʪʝʨʥʠʤʠ ʛʘʟʘʤʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 
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ʚʝʥʪʠʣʷʮʽʾ ʢʘʨʪʝʨʘ ʜʚʠʛʫʥʘ ʪʘ ʚʫʛʣʝʚʦʜʥʝʚʠʤʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤʠ ʙʝʥʟʠʥʫ ʽʟ 

ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ (ʙʘʢʘ, ʬʽʣʴʪʨʽʚ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ) ʧʨʠ ʟʘʧʨʘʚʮʽ ʪʘ ʫ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ: ʦʢʩʠʜ 

ʚʫʛʣʝʮʶ (ʉʆ), ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ (ʉʆ2), ʦʢʩʠʜʠ ʘʟʦʪʫ (ʟʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ NOʍ ῐ 

ʦʩʥʦʚʥʘ ʩʧʦʣʫʢʘ ʘʟʦʪʫ ʜʽʦʢʩʠʜ NO2), ʚʫʛʣʝʚʦʜʥʽ (ʉnʅm), ʘʣʴʜʝʛʽʜʠ (Rʉʅʆ), 

ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʧʦʣʮ̔ʠʢʣʽʯʥʦʾ ʙʫʜʦʚʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʢʘʥʮʝʨʦʛʝʥʥʠʤ 

ʝʬʝʢʪʦʤ, ʟʦʢʨʝʤʘ ʙʝʥʟ(ʘ)ʧʽʨʝʥ (ʉ20ʅ12), ʩʧʦʣʫʢʠ ʩʽʨʢʠ (ʦʩʥʦʚʥʘ ʩʧʦʣʫʢʘ ῐ ʩʽʨʢʠ 

ʜʽʦʢʩʠʜ SO2), ʬʦʨʤʘʣʴʜʝʛʽʜ (ʉʅ2ʆ), ʧʠʣ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʟʘ            

ʩʢʣʘʜʦʤ (ʧʠʣ ʅɼɿʉ) ʪʘ ʪʚʝʨʜʽ ʟʚʘʞʝʥʽ ʯʘʩʪʢʠ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʫ (ʟ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ: ʤʝʥʰʝ 10 ʤʢʤ ῐ ʈʄ10; ʤʝʥʰʝ 2,5 ʤʢʤ ῐ 

ʈʄ2,5; ʤʝʥʰʝ 1 ʤʢʤ ῐ ʈʄ1) [3, 9, 85, 86]. 

ʋ ʤʽʩʮʷʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ 

ʪʨʘʥʩʧʦʨʪʫ, ʚʤʽʩʪ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʤʽʩʴʢʦʤʫ ʧʦʚʽʪʨʽ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ. ʊʘʢ, ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʜ ʚʝʣʠʢʠʤʠ ʤʽʩʪʘʤʠ 

ʘʪʤʦʩʬʝʨʘ ʤʽʩʪʠʪʴ ʫ 10 ʨʘʟʽʚ ʙʽʣʴʰʝ ʘʝʨʦʟʦʣʽʚ ʪʘ ʫ 25 ʨʘʟʽʚ ʙʽʣʴʰʝ ʛʘʟʽʚ [87, 

88]. ʍʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ [3, 9]:  

- ʢʘʪʝʛʦʨʽʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ,  

- ʪʠʧ ʜʚʠʛʫʥʘ ʪʘ ʧʘʣʴʥʝ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

- ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʘ ʚʽʢ ʘʚʪʦ, 

- ʢʦʥʪʨʦʣʴ ʚʤʽʩʪʫ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ, 

- ʦʨʛʘʥʽʟʘʮʽʷ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ, 

- ʧʣʘʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

- ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ.  

ʆʢʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʷʢ ʜʞʝʨʝʣʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ 

ʩʧʝʮʠʬʽʢʦʶ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ [3]: 

- ʚʠʩʦʢʠʭ ʪʝʤʧʘʭ ʨʦʩʪʫ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ; 
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- ʧʨʦʩʪʦʨʦʚʽʡ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ (ʘʚʪʦʤʦʙʽʣʽ ʨʫʭʘʶʪʴʩʷ ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʤʽʩʪʘ \ ʢʨʘʾʥʠ, ʩʪʚʦʨʶʶʯʠ ʧʽʜʚʠʱʝʥʠʡ ʬʦʥ ʟʘʙʨʫʜʥʝʥʥʷ); 

- ʨʦʟʪʘʰʫʚʘʥʥʽ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ; 

- ʚʠʩʦʢʽʡ ʪʦʢʩʠʯʥʦʩʪʽ ʚʠʢʠʜʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʠʜʘʤʠ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ; 

- ʪʝʭʥʽʯʥʽʡ ʩʢʣʘʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ; 

- ʥʝʚʠʩʦʢʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʜʞʝʨʝʣ ʚʽʜ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʫ ʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʛʘʟʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʟʦʥʽ ʜʠʭʘʥʥʷ ʣʶʜʠʥʠ ʽ ʛʽʨʰʝ 

ʨʦʟʩʽʶʶʪʴʩʷ ʚʽʪʨʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʩʢʣʘʜʥʠʤ ʪʘ ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʤ 

ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʟʘ ʩʚʦʻʶ ʩʧʝʮʠʬʽʢʦʶ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʽʪʴʩʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʫ ʽ ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʾ ʫʚʘʛʠ 

ʪʘ ʧʽʜʭʦʜʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ 

ʤʝʞʘʭ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʜʝ ʧʨʦʙʣʝʤʘ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʘʚʪʦʜʦʨʽʛ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʧʠʩʢʫ ʧʝʨʰʦʯʝʨʛʦʚʠʭ.  

ɺʮʽʣʦʤʫ, ʫʩʽ ʨʦʙʦʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ 

ʚʧʣʠʚʫ ʦʩʪʘʥʥʴʦʛʦ ʥʘ:  

- ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ, 

- ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, 

- ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʨʘʢʫ ʽ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʽ. 

ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʣʽʜʞʝʥʴ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ,  ̒ ʘʟʦʪʫ ʜʽʦʢʩʠʜ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜ ʪʘ ʟʚʘʞʝʥʽ 

ʯʘʩʪʢʠ ʟ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʜʦ 10 ʤʢʤ (ʈʄ10, ʈʄ2,5, ʈʄ1) [21, 

89-91].   

ʃ̔ ʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʞʠʚʘʥʥʷ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ ʻ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ [16, 17]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʘ 

ʝʢʩʧʦʟʠʮʽʷ ʟʘʙʨʫʜʥʝʥʥʶ ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʘʛʦʩʪʨʝʥʥʶ 
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ʽʩʥʫʶʯʠʭ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʪʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʟʘ ʫʤʦʚʠ 

ʪʨʠʚʘʣʦʾ ʜʽʾ ʟʨʦʩʪʘʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʭʚʦʨʦʙ ʪʘ, ʫ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʩʤʝʨʪʽ [91-94]. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ S. D. Adar ʪʘ  J. Schwartz, 

ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʧʦʚʽʪʨʽ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʻ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʩʝʨʝʜ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ ʪʠʭ ʦʩʽʙ, ʱʦ ʚʞʝ ʤʘʶʪʴ ʧʝʚʥʽ 

ʧʨʦʙʣʝʤʠ ʟ ʩʝʨʮʝʤ [20, 90]. ʅʘʡʙʽʣʴʰ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʩʝʨʮʝʚʦʛʦ ʨʠʪʤʫ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʽʜʤʽʯʘʻʪʴʩʷ ʜʣʷ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ, ʟʦʢʨʝʤʘ ʜʣʷ ʈʄ2,5 [20] ʪʘ ʈʄ1 [95]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʮʽʥʦʢ ɺʆʆɿ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ ʻ ʧʨʠʯʠʥʦʶ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʞʠʪʪʷ ʥʘ 8,7 ʤʽʩʷʮʽʚ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ [96]. G. Hoek ʪʘ 

ʩʧʽʚʘʚʪʦʨʠ ʫ ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʱʦ ʚʢʣʶʯʘʣʦ 5000 ʫʯʘʩʥʠʢʽʚ ʫ 

ʅʽʜʝʨʣʘʥʜʘʭ, ʚʢʘʟʫʶʪʴ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʘʨʜʽʦʧʫʣʴʤʦʥʦʣʦʛʽʯʥʦʶ 

ʩʤʝʨʪʥʽʩʪʶ ʽ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɹʽʣʴʰ ʚʠʩʦʢʽ ʨʽʚʥʽ 

ʩʤʝʨʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʧʨʦʞʠʚʘʶʯʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ          

50-100 ʤ ʚʽʜ ʜʦʨʦʛʠ ʪʘ ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʘʤʠ, ʱʦ ʟʘʟʥʘʶʪʴ ʝʢʩʧʦʟʠʮʽʾ ʬʦʥʦʚʠʤ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤ [91]. ʆʢʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʘʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ [92], ʱʦ ʪʨʠʚʘʣʝ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ 

ʧʨʠʚʘʪʥʠʤ ʯʠ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʩʝʨʝʜ ʯʫʪʣʠʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʤʘʡʞʝ ʫ 3 ʨʘʟʠ (OR: 2,9;  

95 % CI: 2,2-3,8) [92]. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʚʯʝʥʥʷ ʧʦhʠʨʝʥʦʩʪʽ 

ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʛʦ, ʅ. ʅ. ʌʽʣʘʪʦʚ ʪʘ 

ʩʧʽʚʘʚʪʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʤ. ʄʦʩʢʚʘ ʦʜʥʦʯʘʩʥʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʯʘʩʪʦʪʠ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʠʭ ʭʚʦʨʦʙ (r = 0,932; p<0,05) 

[97]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʛʣʷʜ ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʨʦʙʽʪ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʚʢʘʟʫʻ ʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 
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ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʂ. ʃ. ɸʥʪʦʥʦʚ ʪʘ 

ʩʧʽʚʘʚʪʦʨʠ ʚʠʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʫ ʤʽʩʮʷʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʠʪʷʯʠʭ ʜʦʰʢʽʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʜʠʪʷʯʦʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ: 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʦʪʠ ʢʣʽʥʽʯʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʭʚʦʨʦʙ ʫ 2 ʨʘʟʠ [98]. ʉʭʦʞʽ 

ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ɸ. ɺ. ɯʚʘʥʝʥʢʦ ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ ʫ ʤ. ʄʦʩʢʚʘ, ʜʝ ʟʘ 

ʜʘʥʠʤʠ ʩʦʮʽʘʣʴʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʜʽʪʝʡ, ʷʢʽ 

ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʦʙʣʠʟʫ ʢʨʫʧʥʠʭ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʫ 1,5-2 ʨʘʟʠ 

ʯʘʩʪʽʰʝ, ʥʽʞ ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʤʽʩʪʫ, ʨʝʻʩʪʨʫʶʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʣʠʙʦʢʠʭ 

ʚʽʜʜʽʣʽʚ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ (ʙʨʦʥʭʽʪ, ʧʥʝʚʤʦʥʽʷ, ʘ ʪʘʢʦʞ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʘʜʝʥʦʾʜʽʚ ʪʘ ʤʠʛʜʘʣʠʥ, ʭʨʦʥʽʯʥʠʡ ʬʘʨʠʥʛʽʪ, ʥʘʟʦʬʘʨʠʥʛʽʪ ʽ ʩʠʥʫʩʠʪ). ɺʠʩʦʢʽ 

ʨʽʚʥʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʭʨʦʥʽʯʥʠʤʠ ʭʚʦʨʦʙʘʤʠ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, 

ʘʣʝʨʛʽʯʥʠʤ ʨʠʥʽʪʦʤ ʪʘ ʙʨʦʥʭʽʘʣʴʥʦʶ ʘʩʪʤʦʶ ʪʘʢʦʞ ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʞʠʪʣʦʚʠʭ ʢʚʘʨʪʘʣʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʢʨʫʧʥʠʭ 

ʘʚʪʦʜʦʨʽʛ [99]. ʋ ɺʦʣʛʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʽ ʈʌ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʠʷʚʠʣʠ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽ ʟʘʛʘʣʴʥʦʶ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ (r = 0,96; p<0,05) ʪʘ ʭʚʦʨʦʙʣʠʚʽʩʪʶ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ (r = 

0,87; p<0,05) [100]. ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʟ ʨʦʟʙʠʪʪʷʤ ʥʘ ʛʨʫʧʠ ʟʘ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʩʢʣʘʣʠ (p<0,05): ʜʣʷ ʟʘʭʚʦʨʶʚʘʥʴ ʦʨʛʘʥʽʚ   ʜʠʭʘʥʥʷ ï 0,96, 

ʢʨʦʚʽ ʪʘ ʢʨʦʚʦʪʚʦʨʥʠʭ ʦʨʛʘʥʽʚ ï 0,80 ʪʘ ʥʦʚʦʫʪʚʦʨʝʥʴ ï 0,70 [100]. ɸʥʘʣʦʛʽʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʽ ʫ ʨʦʙʦʪʘʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʚʪʦʨʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʪʷʯʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ 24 ʛʦʣʣʘʥʜʩʴʢʠʭ ʰʢʦʣʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʘʜʽʫʩʽ ʜʦ 400 ʤ 

ʚʽʜ ʘʚʪʦʜʦʨʽʛ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ, ʚʢʘʟʫʻ ʥʘ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ 

ʥʝʘʣʝʨʛʽʯʥʠʭ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ 7-12 ʨʦʢʽʚ [101], 

ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʩʘʞʽ ʪʘ ʈʄ2,5. ɯʥʰʘ ʨʦʙʦʪʘ, ʱʦ ʦʭʦʧʠʣʘ 5421 ʜʽʪʝʡ ʫ 

ʚʽʮʽ 5-11 ʨʦʢʽʚ ʫ ʤ. ɼʨʝʟʜʝʥ (ʅʽʤʝʯʯʠʥʘ) ʧʦʢʘʟʘʣʘ, ʱʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘʢʠʤʠ ʩʧʦʣʫʢʘʤʠ ʷʢ ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʘʟʦʪʫ ʜʽʦʢʩʠʜ ʽ 

ʙʝʥʟʦʣ, ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʙʨʦʥʭʽʪʫ ʪʘ ʯʘʩʪʦʪʫ ʨʘʥʢʦʚʦʛʦ ʢʘʰʣʶ 
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ʩʝʨʝʜ ʜʽʪʝʡ, ʘ ʝʢʩʧʦʟʠʮʽʷ ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʪʘ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ ʚʧʣʠʚʘʻ ʥʘ 

ʙʨʦʥʭʽʘʣʴʥʫ ʛʽʧʝʨʨʝʘʢʪʠʚʥʽʩʪʴ ʫ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ [102]. ɺʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʙʽʣʷ ʙʫʜʠʥʢʽʚ 208 ʜʽʪʝʡ [13] ʚʠʷʚʠʣʦ ʟʨʦʩʪʘʥʥʷ 

ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʘʩʪʤʫ ʫ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ (OR 1,83; CI: 1,04 ï 3,22) 

ʩʝʨʝʜ ʪʠʭ ʜʽʪʝʡ, ʧʦʙʣʠʟʫ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʦʥʘʜ ʬʦʥʦʚʽ 

ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ [13]. ʆʢʨʽʤ ʪʦʛʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʪʘ ʚʽʜʜʘʣʝʥʽʩʪʶ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʚʽʜ ʘʚʪʦʜʦʨʽʛ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ G. Pershagen ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚô̫ʟʦʢ ʤʽʞ ʦʪʨʠʤʘʥʦʶ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ 

ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʠʤʠ ʧʨʦʷʚʘʤʠ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ [103]. ɺʽʜʥʦʩʥʠʡ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʙʨʦʥʭʽʪʫ ʩʪʘʥʦʚʠʚ 2,7 (95 % ʉɯ: 1,1 ï 6,8) ʟʘ ʫʤʦʚʠ 

ʝʢʩʧʦʟʠʮʽʾ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʚʯʘʪʦʢ ʚʽʢʦʤ ʜʦ 48 ʤʽʩʷʮʽʚ. 

ʇʦʜʽʙʥʽ ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʜʣʷ ʭʣʦʧʯʠʢʽʚ [103]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʪʦ ʘʥʢʝʪʥʝ ʦʧʠʪʫʚʘʥʥʷ 6109 

ʜʦʨʦʩʣʠʭ, ʱʦ ʤʝʰʢʘʣʠ ʥʝʧʦʜʘʣʽʢ ʚʽʜ 55 ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʐʚʝʮʽʾ ʚʠʷʚʠʣʦ, ʱʦ 

ʝʢʩʧʦʟʠʮʽʷ ʩʽʨʢʠ ʜʽʦʢʩʠʜʦʤ (ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʚʘʨʽʶʚʘʣʘ ʫ ʤʝʞʘʭ ʚʽʜ 1,7 ʜʦ 16,0 ʤʢʛ/ʤ
3
) ʙʫʣʘ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʥʘʧʘʜʽʚ ʢʘʰʣʶ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʚʠʜʽʣʝʥʥʷ ʤʦʢʨʦʪʠ [104]. 

ʋ ʨʷʜʽ ʧʫʙʣʽʢʘʮʽʡ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʝʥʦ ʚʧʣʠʚ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʥʢʦʣʦʛʽʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʫ ɹʽʣʦʨʫʩʽʾ (ʤ. ʄʽʥʩʴʢ), 

ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʩʢʣʘʚ 8Ĭ10
-5
, ʱʦ 

ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʫ 2-ʭ ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʥʘ 10 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ 

ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʨʽʢ [105]. ɺʦʜʥʦʯʘʩ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, 

ʧʨʦʞʠʚʘʶʯʦʛʦ ʥʘ ʧʨʠ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʩʪʘʥʦʚʠʚ 9Ĭ10
-4
, ʱʦ ʤʦʞʝ 

ʦʙʫʤʦʚʣʶʚʘʪʠ ʜʦ 9 ʜʦʜʘʪʢʦʚʠʭ ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʜʦ ʽʩʥʫʶʯʦʛʦ ʬʦʥʦʚʦʛʦ ʨʽʚʥʷ 

ʥʘ ʨʽʢ [105]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʉ. ʃ. ɸʚʘʣʽʘʥʽ ʪʘ        

ʩʧʽʚʘʚʪʦʨʘʤʠ [106], ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ 
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ʧʝʨʝʙʫʚʘʻ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʤ. ʄʦʩʢʚʘ ʟʥʘʭʦʜʠʚʩʷ 

ʥʘ ʨʽʚʥʽ 10
-4
, ʱʦ, ʚʮʽʣʦʤʫ, ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʚʝʣʠʢʠʭ 

ʤʽʩʪ. ʉʫʤʘʨʥʠʡ ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʦʮʽʥʶʚʘʚʩʷ, ʜʣʷ 10 ʢʘʥʮʝʨʦʛʝʥʥʠʭ 

ʩʧʦʣʫʢ, ʱʦ ʚʭʦʜʠʣʠ ʜʦ ʩʢʣʘʜʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ. ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʩʢʣʘʚ 10
-3
, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʪʘ ʟʘʭʠʩʪ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʚʽʜ ʘʚʪʦʜʦʨʽʛ, ʱʦ 

ʙʫʣʠ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ. ʅʘʡʙʽʣʴʰʠʡ ʚʢʣʘʜ ʫ ʬʦʨʤʫʚʘʥʥʷ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʚʥʦʩʠʣʠ ʥʘʩʪʫʧʥʽ ʨʝʯʦʚʠʥʠ: ʘʢʨʦʣʝʾʥ, ʬʦʨʤʘʣʴʜʝʛʽʜ, ʤʽʜʴ ʪʘ ʩʘʞʘ 

[106]. 

ʈʷʜ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢʽ ʷʢ ʧʨʦʚʝʜʝʥʽ ɸʤʝʨʠʢʘʥʩʴʢʦʶ 

ʘʩʦʮʽʘʮʽʻʶ ʟ ʚʠʚʯʝʥʥʷ ʨʘʢʫ (ACS) ʪʘ ʧʨʦʩʧʝʢʪʠʚʥʝ (ʧʦʯʠʥʘʶʯʠ ʟ 1974 ʨ.) 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ 6 ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʤʽʩʪ (Harvard Six City Study), ʧʽʜʚʝʨʜʞʫʶʪʴ 

ʟʥʘʯʥʫ ʨʦʣʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ ʪʘ PM10 ʫ ʨʦʟʚʠʪʢʫ ʨʘʢʫ 

ʣʝʛʝʥʴ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ [107, 108] ʪʘ ʟʨʦʩʪʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʞʠʪʣʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʚʪʦʜʦʨʽʛ ʟ 

ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ ( >10000 ʘʚʪʦ ʥʘ ʜʝʥʴ) [109]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʟʨʦʩʪʘʶʯʫ ʨʦʣʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʬʘʢʪʦʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʦʩʦʙʣʠʚʦ ʫ ʤʽʩʪʘʭ ʪʘ ʦʙʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʥʝʽʥʬʝʢʮʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘ ʩʚʦʻʶ ʩʧʝʮʠʬʽʢʦʶ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʽʪʴʩʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʫ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ 

ʧʦʰʫʢʫ ʧʽʜʭʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʡʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ, ʘ 

ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʭʠʩʪ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʟʜʦʨʦʚôʷ.  
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1.3 ʄʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ɺ ʧʨʦʮʝʩʽ ʱʦʜʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʞʥʘ ʣʶʜʠʥʘ ʢʦʥʪʘʢʪʫʻ ʟ ʯʠʩʝʣʴʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʽʟʥʠʭ ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘʭ. ʊʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ 

ʢʦʥʪʘʢʪʫ ʚʠʟʥʘʯʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʝʢʩʧʦʟʠʮʽʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʦʨʤʫʚʘʥʥʷ 

ʭʨʦʥʽʯʥʠʭ ʯʠ ʛʦʩʪʨʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ, ʟʦʢʨʝʤʘ ʩʝʨʝʜ ʯʫʪʣʠʚʠʭ ʛʨʫʧ 

ʥʘʩʝʣʝʥʥʷ.  

ʆʮʽʥʢʘ ʝʢʩʧʦʟʠʮʽʾ (ʚʧʣʠʚʫ) ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʡʙʽʣʴʰ 

ʪʦʯʥʠʭ ʝʪʘʧʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʫ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʽʣʴʢʽʩʥʠʡ 

ʨʽʚʝʥʴ ʥʘʜʭʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʧʝʚʥʠʤ ʰʣʷʭʦʤ [110-

112]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʝʢʩʧʦʟʠʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʦʥʪʘʢʪ ʦʨʛʘʥʽʟʤʫ (ʨʝʮʝʧʪʦʨʘ) ʟ 

ʭʽʤʽʯʥʠʤ, ʬʽʟʠʯʥʠʤ ʯʠ ʙʽʦʣʦʛʽʯʥʠʤ ʘʛʝʥʪʦʤ [110-112]. ʊʘʢʠʤ ʯʠʥʦʤ, ʝʪʘʧ 

ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ, ʷʢ ʩʢʣʘʜʦʚʘ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ ʢʽʣʴʢʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʝʢʩʧʦʟʠʮʽʾ (ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʽʶʯʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʜʦʟ), ʦʮʽʥʢʫ ʯʘʩʫ, ʯʘʩʪʦʪʠ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʪʘ ʯʫʪʣʠʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʯʠ 

ʚʽʨʦʛʽʜʥʦ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʫ ʟʦʥʽ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʟʜʦʨʦʚôʷ ʚʧʣʠʚʫ [39, 

42, 44, 46, 111].   

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʪʨʘʜʠʮʽʡʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 3-ʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ [39, 42, 44, 46, 110-

112]: 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʪʘʢʠʭ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʢʣʽʤʘʪ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʘʥʘʣʽʟ ʧʦʧʫʣʷʮʽʾ, 

ʨʦʩʣʠʥʥʠʡ ʩʚʽʪ ʪʦʱʦ); 

- ʦʮʽʥʢʠ ʤʘʨʰʨʫʪʫ ʚʧʣʠʚʫ, ʱʦ ʦʧʠʩʫʻ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʤʝʭʘʥʽʟʤ 

ʥʘʜʭʦʜʞʝʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʪʨʘʥʩʬʦʨʤʘʮʽʶ 
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ʧʦʣʶʪʘʥʪʽʚ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʤʽʩʮʝ ʧʦʪʝʥʮʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʥʘʩʝʣʝʥʥʷʤ 

(ʨʝʮʝʧʪʦʨʥʘ ʪʦʯʢʘ), ʘ ʪʘʢʦʞ ʰʣʷʭʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ;  

- ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ï ʢʽʣʴʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʩʧʦʟʠʮʽʾ, 

ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʟʘ ʧʝʚʥʠʡ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ. 

ʊʦʙʪʦ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʫ, ʯʘʩʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʣʠʚʫ ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʫ 

ʣʘʥʮʶʛʫ çʜʞʝʨʝʣʦ-ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷè. ʂʦʥʮʝʥʪʨʘʮʽʾ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʪʨʠʤʘʥʠʭ 

ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʧʨʷʤʠʤ (ʧʝʨʩʦʥʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʨʢʝʨʽʚ) ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ (ʚʽʜʙʽʨ ʧʨʦʙ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʝʢʩʧʦʟʠʮʽʾ, ʘʥʢʝʪʫʚʘʥʥʷ) [39, 46, 110-112] ʯʠ 

ʧʦʻʜʥʘʥʥʷʤ ʦʙʦʭ ʟ ʤʝʪʦʶ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʽʚ ʚʧʣʠʚʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʥʘʡʙʽʣʴʰ 

ʘʢʪʠʚʥʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʘʚʪʦʜʦʨʽʛ, ʥʘʩʝʣʝʥʥʷ, ʱʦ ʤʝʰʢʘʻ ʫ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʟʘʟʥʘʻ ʝʢʩʧʦʟʠʮʽʾ 

ʧʽʜʚʠʱʝʥʠʤʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʦʥʦʚʠʤʠ ʨʽʚʥʷʤʠ, ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʛʨʫʧʽ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʽʚ ʟʜʦʨʦʚ'ʷ. ʆʮʽʥʢʘ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʾ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʩʧʝʮʠʬʽʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʷʢ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʠʩʦʢʫ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʷʢ ʫ 

ʧʨʦʩʪʦʨʦʚʦʤʫ ʪʘ ʽ ʚ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʘʭ [3, 9, 47, 48].  

ɽʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ ʧʦʩʣʫʛʦʚʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ. ʆʜʥʘʢ, 

ʦʩʥʦʚʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ 

ʢʽʣʴʢʽʩʥʫ ʚʝʣʠʯʠʥʫ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʻ [9]: 
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ῐ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ; 

ῐ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ʚ ʪ.ʯ. ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʤʦʥʽʪʦʨʽʚ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʝʢʩʧʦʟʠʮʽʾ); 

ῐ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʪʨʠ ʧʝʨʝʣʽʯʝʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʫ ʧʦʻʜʥʘʥʥʽ. 

ɺʠʚʯʝʥʥʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʚʧʣʠʚʽʚ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦʛʦ 1-ʛʦʜʠʥʥʦʾ ʪʘ 

ʜʦʙʦʚʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ, ʟʘʟʚʠʯʘʡ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʥʘʜʘʥʠʭ ʤʝʨʝʞʝʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [113-116] ʟʦʢʨʝʤʘ ʪʠʭ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʙʣʠʞʯʝ ʜʦ 

ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʘʢ, ʦʩʢʽʣʴʢʠ 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ (ʜʦʚʝʜʝʥʦ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ 50 ʤ [117, 118]), ʜʘʥʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤ, ʧʨʠʩʫʪʥʽʤ ʫ ʧʦʚʽʪʨʽ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ. ʊʘʢ, ʫ ʤʽʩʪʘʭ ʯʘʩʪʦ 

ʧʦʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʦʟʪʘʰʦʚʘʥʽ ʜʦʩʠʪʴ 

ʨʦʟʢʠʜʘʥʦ, ʥʘ ʚʽʜʩʪʘʥʷʭ ʜʦ 10 ʢʤ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ɺʠʙʽʨ ʤʽʩʮʴ ʜʣʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʨʝʛʽʦʥʘʣʴʥʫ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʦʢʨʝʤʽ 

ʩʪʘʮʽʦʥʘʨʥʽ ʜʞʝʨʝʣʘ ʯʠ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʱʦ ʟʥʠʞʫʻ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʟʘʜʘʯ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʪʘ 

ʨʦʟʨʘʭʫʥʢʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ. ʆʢʨʽʤ ʪʦʛʦ, 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʩʪʘʥʮʽʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ 

ʦʙʣʘʜʥʘʥʠʤʠ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʚʣʘʩʥʝ 
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ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʱʦ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʫ 

ʟʘʙʨʫʜʥʝʥʥʷ.  

ʊʘʢ ʘʥʘʣʽʟ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʤ. ʂʠʻʚʽ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʧʦʩʪʽʚ 

ʟʦʩʝʨʝʜʞʝʥʘ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʣʽʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ, 

ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʨʦʟʤʽʱʝʥʦ 

ʣʠʰʝ 3 ʩʪʘʥʮʽʾ  (ʨʠʩ. 1.2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1.2 ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤ. ʂʠʾʚ 

 

ɺʦʜʥʦʯʘʩ, ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ, ʫ ʷʢʦʤʫ ʫ ʨʘʤʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠ ʯʘʩʪʠʥʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ 

ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʩʪʘʥʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜʩʫʪʥʽ, ʘ ʥʘʡʙʣʠʞʯʽ ʧʦʩʪʠ ˉ 4 ʧʦ   
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ʚʫʣ. ʃʘʟʦ, 2 ʪʘ ˉ9 ʧʦ ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 10ʘ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ɼʥʽʧʨʦʚʩʴʢʦʤʫ 

ʨʘʡʦʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʤʝʞʘʭ ʞʠʪʣʦʚʠʭ ʤʘʩʠʚʽʚ ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʥʘ 

ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʧʦʩʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʝ ʜʦʟʚʦʣʷʻ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʦʮʽʥʠʪʠ 

ʚʘʨ̔ʘʙʝʣʴʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʪʘ ʝʢʩʧʦʟʠʮʽʶ 

ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʦʙʫʤʦʚʣʝʥʠʤ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. 

ʆʪʞʝ, ʜʘʥʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʣʠʰʝ ʜʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʪʘ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤ ʜʣʷ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ.  

ʇʨʷʤʠʤ ʪʘ ʚʽʜʥʦʩʥʦ ʜʦʩʪʫʧʥʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʪʨʘʥʩʧʦʨʪʫ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʽʚ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʻ ʧʨʦʚʝʜʝʥʥʷ ʩʝʨʽʾ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: ʫ 

ʩʝʣʴʙʠʱʥʽʡ ʟʦʥʽ ʙʽʣʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʫ ʩʘʣʦʥʘʭ ʪʨʘʥʩʧʦʨʪʥʠʭ    

ʟʘʩʦʙʽʚ [9]. ʆʜʥʘʢ, ʥʝʜʦʣʽʢʘʤʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʪʨʝʙʘ ʩʦʣʽʜʥʦʾ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ ʪʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʜʦʜʘʪʢʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʨʽʟʥʽ ʪʠʧʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʩʪʘʥʮʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʪʘʢ ʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ 

ʝʢʩʧʦʟʠʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʦʟʚʠʪʦʢ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ) ʪʘ ʟʨʦʩʪʘʥʥʷ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʚ 

ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʩʧʨʠʷʣʠ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʽʜʭʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʠʤ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [119]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʜʦʧʦʚʥʠʪʠ ʜʘʥʽ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʜʽʣʷʥʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʩʪʦʩʦʚʥʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 
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ʪʝʨʠʪʦʨʽʾ, ʚʽʜʩʪʘʥʝʡ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʪʠʧʽʚ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʽʣʴʥʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʽʥʰʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʠʤʠʤʠ ʧʨʠ ʦʮʽʥʮʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ 5 ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʧʦʨʪʫ [9, 

120]: 

ῐ ʤʦʜʝʣʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ɻɯʉ 

ʘʥʘʣʽʟʫ çProximityè (çʙʣʠʟʢʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷè); 

ῐ ʛʝʦʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ; 

ῐ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ (Land-use regression models ς LUR); 

ῐ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; 

ῐ ʛʽʙʨʠʜʥʽ ʤʦʜʝʣʽ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʦʜʠʥ ʯʠ ʜʝʢʽʣʴʢʘ ʟ 

ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʟ ʜʘʥʠʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʤʝʪʦʶ 

ʦʮʽʥʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʝʢʩʧʦʟʠʮʽʾ. 

ɺ ʪʘʙʣʠʮʽ 1.1 ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʨʦʟô̫ ʩʥʝʥʥʷʤ ʧʨʠʥʮʠʧʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ, ʘ ʪʘʢʦʞ 

ʽʩʥʫʶʯʠʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ 

ʥʘ ʧʨʦʩʪʦʪʫ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ 

ʧʨʦʩʪʦʨʦʚʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʪʘ ʛʝʦʩʪʘʪʠʩʪʠʯʥʠʭ ʧʽʜʭʦʜʘʭ, ʥʘʡʚʠʱʦʶ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ ʦʮʽʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʪʘ 

ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ.  

ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ (Land-use regression models, LUR) ʨʦʟʛʣʷʜʘʶʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʷʢ ʟʤʽʥʥʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ 

ʬʘʢʪʦʨʽʚ, ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ, ʪʘʢʠʭ ʷʢ ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, 

ʱʽʣʴʥʽʩʪʴ ʘʚʪʦʜʦʨʽʛ ʫ ʪʦʯʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʤʽʥʫʶʯʽ ʪʠʧʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʽʥ., ʷʢʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʟʘʜʘʥʽʡ ʪʦʯʮʽ. 
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ʊʘʙʣʠʮʷ 1.1  

ʆʛʣʷʜ ʦʩʥʦʚʥʠʭ ʤʦʜʝʣʝʡ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʠʤ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ʊʠʧ ʤʦʜʝʣʽ ʇʨʠʥʮʠʧ ɺʭʽʜʥʽ ʜʘʥʽ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 
1 2 3 4 5 

ʅʘ ʦʩʥʦʚʽ GIS ʘʥʘʣʽʟʫ 

çProximityè 

ɸʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʠʭ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ  

 ɼʘʥʽ ʱʦʜʦ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʫ, ʚʽʜʩʪʘʥʝʡ ʜʦ 

ʥʘʡʙʣʠʞʯʠʭ ʘʚʪʦʜʦʨʽʛ, 

ʘʥʢʝʪʥʠʭ ʦʧʠʪʫʚʘʥʴ ʪʘ 

ʽʥ., ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʚ 

ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ 

ʝʢʩʧʦʟʠʮʽʾ 

ʃʝʛʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ, 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʉʣʘʙʢʘ ʢʦʨʝʣʷʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʤʦʜʝʣʝʡ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [121, 122]; 

ʥʝ ʚʨʘʭʦʚʘʥʦ ʬʽʟʠʢʦ-

ʢʣʽʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ɻʝʦʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ 

[119, 122-124]: 

- ʧʨʠʥʮʠʧ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ; 

- ʤʝʪʦʜ ʥʘʡʙʣʠʞʯʦʛʦ 

ʩʫʩʽʜʩʪʚʘ; 

- ʤʝʪʦʜ ʟʚʦʨʦʪʥʠʭ 

ʟʚʘʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ 

(IDW); 

- ʢʨʠʛʽʥʛ 

ʇʨʦʩʪʦʨʦʚʘ ʽʥʪʝʨʧʦʣʷʮʽʷ 

ʪʦʯʢʦʚʠʭ ʜʘʥʠʭ ʰʣʷʭʦʤ 

ʚʠʙʦʨʫ ʘʥʘʣʽʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʦʛʦ 

ʨʽʚʥʷʥʥʷ: 

 
ʜʝ   ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ 

ʧʦʢʘʟʥʠʢ ʢʦʞʥʦʾ 

ʩʫʩʽʜʥʴʦʾ ʪʦʯʢʠ 

ʚʠʤʽʨʶʚʘʥʴ 

ɺʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʚʠʢʦʥʘʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʣʷʥʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ. 

ɼʘʥʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ɻʥʫʯʢʽʩʪʴ, 

ʣʝʛʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ  

ʅʘʜʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʣʽʜʥʦʩʪʽ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʽ / ʘʙʦ 

ʨʦʟʛʘʣʫʞʝʥʦʩʪʽ ʤʝʨʝʞʽ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʪʘʥʮʽʡ; 

ʥʝ ʤʦʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ 

ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ 

ʽʥʪʝʨʧʦʣʷʮʽʾ ʪʘ ʡʤʦʚʽʨʥʦʾ 

ʧʦʭʠʙʢʠ 

ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ʫ ʟʘʜʘʥʽʡ ʪʦʯʮʽ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ  

ʅʘʪʫʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʱʦ  

ɺʠʩʦʢʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ 

ɺʝʣʠʢʠʡ ʦʙ'ʻʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʨʽʟʥʦʛʦ ʪʠʧʫ, ʩʢʣʘʜʥʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʚ  

3
9
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 1.1 

1 2 3 4 5 
ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʨʝʛʨʝʩʽʾ, ʜʝ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʠʩʪʫʧʘʻ 

ʷʢ ʟʤʽʥʥʘ, ʱʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, 

ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ, 

ʪʘʢʠʭ ʷʢ ʧʘʨʘʤʝʪʨʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, 

ʱʽʣʴʥʽʩʪʴ ʘʚʪʦʜʦʨʽʛ ʫ 

ʪʦʯʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʜʦʤʽʥʫʶʯʽ ʪʠʧʠ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʘ ʽʥ. 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʪʝʨʠʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ  

(ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ɻɯʉ 

ʘʥʘʣʽʟʫ) 

 ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ 

ʟʤʽʥʥʠʭ ʫ ʤʦʜʝʣʽ [10, 

49, 125-127] 

ʄʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ: 

- ʨʝʛʽʦʥʘʣʴʥʽ (100-1000 

ʢʤ), 

- ʤʽʩʴʢʽ (4-100 ʢʤ), 

- ʣʦʢʘʣʴʥʽ (0,5-4 ʢʤ), 

- ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ    

(100-500 ʤ), 

- ʤʽʢʨʦʤʘʩʰʪʘʙʥʽ  

   (10-100 ʤ) 

ʇʦʩʣʫʛʦʚʫʶʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ ɻʘʫʩʘ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʱʦ 

ʚʘʨʽʶʶʪʴ ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʽʜʩʪʘʥʝʡ ʫ 

ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʘʪʤʦʩʬʝʨʠ 

ɻʝʦʬʽʟʠʯʥʽ ʜʘʥʽ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʬʦʥʦʚʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ [128-132] 

ɺʠʩʦʢʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ [133-137] 

ɺʝʣʠʢʠʡ ʦʙô̒ ʤ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʨʽʟʥʦʛʦ ʪʠʧʫ, 

ʩʢʣʘʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽ 

ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ 

ɻʽʙʨʠʜʥʽ ʤʦʜʝʣʽ ʆʮʽʥʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ 

ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʚʠʤʽʨʶʚʘʥʴ 

ʅʘʪʫʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʨʽʚʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʱʦʜʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ  

ʆʮʽʥʢʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʝʢʩʧʦʟʠʮʽʾ. 

ʇʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʮʽʥʮʢʠ ʨʠʟʠʢʫ 

ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

 
4

0
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 ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʨʠʢʣʘʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʷʢʠʭ 

ʧʽʜʭʽʜ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢ, ʄ. Brauer 

ʪʘ ʩʧʽʚʘʚʪʦʨʠ (2003 ʨ.) ʩʧʽʚʩʪʘʚʠʣʠ ʜʘʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʢʽʣʴʢʦʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʽʩʪ ʈʄ2,5, ʨʦʟʨʦʙʠʚʰʠ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʪʘ ʜʚʽ ʤʦʜʝʣʽ: ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʥʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ɻɯʉ, ʪʘ ʙʝʟ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʤʽʥʥʠʭ [123]. ʈʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʅʽʜʝʨʣʘʥʜʽʚ, ʄʶʥʭʝʥʘ 

ʪʘ ʉʪʦʢʛʦʣʴʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʤʽʥʥʠʭ ʚʽʜʟʥʘʯʘʣʠʩʷ 

ʟʥʘʯʠʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʩʪʫʧʽʥʴ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʤʦʜʝʣʽ, R
2
: 0,81, 0,67 ʪʘ 0,66 ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʘʣʘ ʤʦʜʝʣʴ, ʷʢʘ ʤʽʩʪʠʣʘ ʜʦʜʘʪʢʦʚʦ ʟʤʽʥʥʽ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʤʽʩʮʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʫʤʦʚʠ ʚʫʣʠʯʥʦʛʦ ʢʘʥʴʡʦʥʫ: 

ʟʥʘʯʝʥʥʷ R
2
 ʩʢʣʘʣʦ 0,90, 0,83 ʪʘ 0,76 ʜʣʷ ʪʨʴʦʭ ʤʽʩʪ ʚʽʜʧʦʚʽʜʥʦ. ʇʦʜʽʙʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ ʪʘ ʈʄ2,5 ʧʨʦʚʝʜʝʥʦ 

ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʪʘ ʈʦʩʽʾ. ʈʦʙʦʪʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʘʚʪʦʨʽʚ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ 

ʪʘʢʽ ʟʤʽʥʥʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʚʠʟʥʘʯʝʥʠʭ ʙʫʬʝʨʥʠʭ 

ʟʦʥʘʭ ʨʘʜʽʫʩʦʤ ʚʽʜ 300 ʜʦ 500 ʤ, ʱʽʣʴʥʽʩʪʴ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʨʦʟʧʦʜʽʣ ʪʠʧʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʙʫʣʠ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʈʄ2,5  ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ [10, 49, 124-

126]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ ʫ     

ʤ. ʊʦʨʦʥʪʦ (ʂʘʥʘʜʘ) ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʪʦʯʦʢ, ʜʣʷ ʷʢʠʭ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʜʘʥʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʤʽʨʶʚʘʥʥ,̫ ʟ ʪʦʯʥʽʩʪʶ 69 % (R
2 

=          

0,69) [10]. ɺ ʈʦʩʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʚ ʤ. ɭʢʘʪʝʨʠʥʙʫʨʛ ʫ 2010 ʨʦʮʽ ʙʫʣʦ ʨʦʟʨʦʙʝʣʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, 

ʷʢʘ ˇʨʫʥʪʫʚʘʣʘʩʷ ʥʘ ʪʘʢʠʭ ʟʤʽʥʥʠʭ, ʷʢ ʱʽʣʴʥʽʩʪʴ ʜʦʨʽʛ ʨʽʟʥʦʛʦ ʪʠʧʫ ʚ ʟʘʜʘʥʠʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ, ʱʽʣʴʥʽʩʪʴ ʣʽʩʦʚʠʭ ʪʘ ʧʘʨʢʦʚʠʭ ʟʦʥ, ʚʦʜʦʡʤ ʪʘ ʚʠʩʦʪʘ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ [49]. ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʧʨʦʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʙʨʫʜʥʝʥʥʷ (R
2 

= 0,70) ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʫ ʟ 
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ʨʦʟʰʠʨʝʥʥʷʤ 15 ʤ [49], ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʤ. ɭʢʘʪʝʨʠʥʙʫʨʛ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ, ʨʦʟʨʘʭʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʾ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʽ ʨʠʟʠʢʫ (ʟʘ ʫʤʦʚʠ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ) ʜʣʷ 1150 ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ [49].  

ʗʢ ʚʠʜʥʦ, ʟ ʦʧʠʩʘʥʠʭ ʨʦʙʽʪ, ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʙʦʨʫ 

ʟʤʽʥʥʠʭ, ʚʠʟʥʘʯʘʣʴʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʟʥʘʯʝʥʦʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ. ʊʘʢ, ʄ. Jerret [10] ʪʘ ʩʧʽʚʘʚʪʦʨʠ ʟʘʩʪʦʩʫʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪʠ ʦʪʨʠʤʘʥʽ D. Briggs ʪʘ ʢʦʣʝʛʘʤʠ ʫ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʽʡ ʜʣʷ            

ʤ. ɸʤʩʪʝʨʜʘʤ [127] ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʥʫʚʘʣʦʩʷ ʫ ʂʘʥʘʜʽ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ, ʦʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʧʝʨʝʦʮʽʥʠʣʘ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʚʩʽʭ ʪʦʯʢʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʝ ʟʤʦʛʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʾʭ ʧʝʨʝʥʝʩʝʥʥʷ ʤʽʞ ʪʝʨʠʪʦʨʽʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʘʪʝʛʦʨʽʷʤʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʬʽʟʠʢʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʮʽʥʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʞʝʨʝʣʘʤʠ 

ʚʠʢʠʜʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ [128-130]. ʗʢ ʧʨʘʚʠʣʦ, ʟʘʟʘʥʯʝʥʽ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʩʣʫʛʦʚʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ɻʘʫʩʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʱʦ ʚʘʨʽʶʶʪʴ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʝʡ ʫ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʘʪʤʦʩʬʝʨʠ (ʪʘʙʣ. 2.1). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʪʘʢʽ ʤʦʜʝʣʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ, ʫ 1970-ʭ ʪʘ 1980-ʭ ʨʦʢʘʭ ʙʘʛʘʪʦ ʫʚʘʛʠ ʥʘʫʢʦʚʮʽʚ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʘʣʛʦʨʠʪʤʫ ʣʽʥʽʡʥʦʛʦ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ ɻʘʫʩʽʚʩʴʢʦʾ ʤʦʜʝʣʽ ʟ 

ʤʝʪʦʶ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [131]. 

ʗʢ ʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ɻʘʫʩʽʚʩʴʢʘ ʤʦʜʝʣʴ ʜʣʷ ʣʽʥʽʡʥʦʛʦ ʜʞʝʨʝʣʘ 

ʧʦʪʨʝʙʫʻ ʚʚʝʜʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 
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ʬʦʥʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʜʞʝʨʝʣʘʤʠ, 

ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ʇʽʜ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʜʘʥʠʤʠ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʚʠʩʦʪʥʽ 

ʚʽʜʤʽʪʢʠ ʨʝʣʴʻʬʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚʥʦʩʪʽ ʧʽʜʩʪʠʣʘʶʯʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʠʧʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ [129, 

130]. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʦʧʠʩʫʶʪʴ ʚʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ [130-

132]. ɺʠʢʠʜʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʜʦʨʦʛʘʤʠ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʟʚʠʯʘʡ ʦʮʽʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ 

ʨʫʭʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʠʜʽʚ ʪʘʢʠʭ ʷʢ 

MOBILE6 ʯʠ EMFAC2002 [131, 132]. ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʫʩʽʭ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʘʥʠʭ ʫ ʟʘʜʘʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ (ʨʝʮʝʧʪʦʨʥʠʭ) ʪʦʯʢʘʭ ʪʝʨʠʪʦʨʽʾ. 

ʄʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʷʜʽ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʨʦʙʦʪʽ F. Hrub§ ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ ʟ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ 

ʤʽʞ ʜʦʚʛʦʪʨʠʚʘʣʦʶ ʝʢʩʧʦʟʠʮʽʻʶ ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ ʪʘ ʧʦʰʠʨʝʥʽʩʪʶ 

ʩʠʤʧʪʦʤʽʚ ʘʩʪʤʠ [133], ʦʮʽʥʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʟʘ 10800 

ʘʜʨʝʩʘʤʠ ʫ ʉʪʦʢʛʦʣʴʤʽ ʚʠʢʠʜʘʤʠ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ [134], ʘ 

ʪʘʢʦʞ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ CALINE 

(California Line Source Dispersion Model), ʥʘ ʧʦʰʠʨʝʥʽʩʪʴ ʘʩʪʤʠ ʩʝʨʝʜ 

ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʤʽʥʫ ʣʝʛʝʥʝʚʦʾ ʬʫʥʢʮʽʾ ʩʝʨʝʜ ʜʦʨʦʩʣʠʭ [135, 136]. 

ʆʢʨʽʤ ʪʦʛʦ, ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʦʪʝʥʮʽʘʣ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ ʙʫʣʦ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ɻɯʉ ʘʥʘʣʽʟʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʦʮʽʥʠʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʽʩʮʴ 

ʧʨʦʞʠʚʘʥʥʷ/ʧʝʨʝʙʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʨʘʭʫʚʘʪʠ ʪʦʧʦʛʨʘʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʽ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ 

ʤʝʨʝʞʫ ʘʚʪʦʜʦʨʽʛ ʪʘ ʧʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʪʦʯʢʘʭ 

ʦʮʽʥʶʚʘʥʥʷ. ʊʘʢʽ ʤʦʜʝʣʽ ʙʫʣʦ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 
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ʧʦʚʽʪʨʷ ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ [137], ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ [135, 137] ʽ ʦʢʩʠʜʦʤ 

ʚʫʛʣʝʮʶ [131].  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʥʘʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʧʠʩ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʤʦʜʝʣʝʡ ʜʘʻ ʧʨʘʚʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ 

ʨʷʜ ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʘʣʴʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʘ ʥʘʡʢʨʘʱʝ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʟʘʜʘʯ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʚʠʢʠʜʘʤʠ ʧʝʨʝʩʫʚʥʠʭ 

ʜʞʝʨʝʣ ʫ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʤʽʩʪ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘ/ʯʠ 

ʥʝʧʦʚʥʦʪʠ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʦʛʦ ʦʛʣʷʜʫ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʝʨʝʩʫʚʥʽ 

ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ, ʘ ʩʘʤʝ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʧʝʨʝʙʨʘʣʠ ʥʘ ʩʝʙʝ ʨʦʣʴ 

ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʙʘʛʘʪʴʦʭ 

ʤʽʩʪʘʭ ʪʘ ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʚ 

ʫʤʦʚʘʭ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʧʦʣʽʪʠʢʠ ʫ 

ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚô̫  ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʝ ʚʽʜʩʪʘʚʘʥʥʷ  

ʋʢʨʘʾʥʠ ʚ ʧʠʪʘʥʥʷʭ ʨʝʛʫʣʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʚʠʢʠʜʽʚ, ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʟʘʭʠʩʪʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚô̫ , ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʦʙʫʤʦʚʣʝʥʦ ʥʝʧʦʩʣʽʜʦʚʥʽʩʪʶ ʪʘ ʥʝʫʟʛʦʜʞʝʥʽʩʪʶ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ, 

ʦʙʤʝʞʝʥʽʩʪʶ ʬʽʥʘʥʩʦʚʦʛʦ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʽ ʫʤʦʚʠ ʡʦʛʦ 

ʧʨʦʞʠʚʘʥʥʷ. 

ɼʦʩʪʫʧʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʜʘʥʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʠʤʠ ʪʘ 

ʜʝʪʘʣʽʟʦʚʘʥʠʤʠ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʤ ʜʣʷ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʽʥʛʘʣʷʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫   ʥʘʩʝʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ ʪʘ 
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ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, ʱʦ 

ʧʨʦʞʠʚʘʻ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʘʜʘʧʪʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ 

ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 
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ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀ ʊɸ ʆɹʉʗɻ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ʄʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʪʘ ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʣʽʢ 

ʟʘʚʜʘʥʴ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʦʚʽ ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʦʮʽʥʠʪʠ ʝʢʩʧʦʟʠʮʽʶ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʨʠʟʠʢ ʜʣ̫ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʡ ʚʧʣʠʚʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤʠ ʚʠʢʠʜʘʤʠ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ: 

ῐ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ï ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʨʦʙʣʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ; 

ῐ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ῐ ʦʮʽʥʢʘ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (ʧʨʷʤʠʡ ʧʽʜʨʘʭʫʥʦʢ), ʬʽʢʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʪʫʘʮʽʾ ʥʘ ʘʚʪʦʜʦʨʦʟʽ; 

ῐ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ῐ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʽ 

ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʪʠʩʢ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ) 

ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ; 

ῐ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʨʦʟʨʘʭʫʥʢʠ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʨʝʯʦʚʠʥ ʫ ʨʘʡʦʥʽ ʘʚʪʦʜʦʨʽʛ; ʨʦʟʨʘʭʫʥʦʢ 

ʫʩʝʨʝʜʥʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ISC-AERMOD View v.9.3 (ʨʦʟʨʦʙʥʠʢ: 

Lakes Environmnetal); 

ῐ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; 

ῐ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ (ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʦʙô̒ ʢʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʤʽʨʠ ʮʝʥʪʨʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ, ʧʦʢʘʟʥʠʢʽʚ 



47 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʢʝʪʽʚ ʧʨʦʛʨʘʤ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ (SigmaPlot ʚʝʨʩʽʷ 12.0; 

Systat Software Inc., çMicrosoft Excel 2010è). 

ῐ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ῐ 

ʧʜ̔ʛʦʪʦʚʢʘ ʙʘʟ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʝʪʘʧʫ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ 

ʢʘʨʪ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʥʝʥʥʷ, ʟʦʥ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  (ʢʦʤʧʦʥʝʥʪ ArcMap, 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ArcGis ʚʝʨʩʽʷ 10.1, Esri). 

ʇʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙô̒ ʤʫ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.1. 

 

ʊʘʙʣʠʮʷ 2.1 

ɽʪʘʧʠ ʪʘ ʦʙʩʷʛʠ ʜʦʩʣʽʜʞʝʥʴ 

 

 ̄ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʦʩʣʽʜʞʝʥʴ 

ʆʙʩʷʛ ʜʦʩʣʽʜʞʝʥʴ 

1 2 3 

1.  ʆʛʣʷʜ ʻʚʨʦʧʝʡʩʴʢʦʾ 

ʪʘ ʫʢʨʘʾʥʩʴʢʦʾ ʧʦʣʽʪʠʢ 

ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ, 

ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚô̫   

 ɿʘʢʦʥʠ, ʩʪʘʥʜʘʨʪʠ, ɼʠʨʝʢʪʠʚʠ ʽ ʈʝʛʣʘʤʝʥʪʠ 

ɭʉ,ʢʝʨʽʚʥʠʮʪʚʘ, ʜʝʢʣʘʨʘʮʽʾ, ʩʪʨʘʪʝʛʽʾ ῐ 36 

ʜʦʢʫʤʝʥʪʽʚ  

2. ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 8 ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʨʘʡʦʥʽ ʘʚʪʦʜʦʨʽʛ ʪʘ ʩʝʣʴʙʠʱʥʠʭ 

ʟʦʥʘʭ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ 

ʤ. ʂʠʻʚʘ.  

ɺʩʴʦʛʦ: 55 ʪʦʯʦʢ ʧʨʦʙʦʚʽʜʙʦʨʫ; 300 ʧʨʦʙ 

ʧʦʚʽʪʨʷ; 3300 ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʢʦʞʥʦʾ 

ʨʝʯʦʚʠʥʠ.  

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ: 55 ʚʠʤʽʨʶʚʘʥʴ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ  
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1 2 3 

  ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʫʤʦʚ ʨʫʭʫ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ: 

ʦʙʩʪʝʞʝʥʦ 28 ʘʚʪʦʜʦʨʽʛ ʽ 6 ʧʝʨʝʭʨʝʩʪʴ.  

3. ɸʥʘʣʽʟ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ 

ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ 

ʪʝʨʠʪʦʨʽ ʾ

ʇʽʜʛʦʪʦʚʢʘ ʪʘ ʘʥʘʣʽʟ ʙʘʟ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

(ʛʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʤ. ʂʠʻʚʘ, ʪʨʘʥʩʧʦʨʪʥʦ-

ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ ʤ. ʂʠʻʚʘ, ʜʘʥʽ ʨʘʜʘʨʥʦʾ 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ SRTM30, ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʽ ῐ ʜʘʥʽ QuickBird i Landsat-TM) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʥʝʥʪʫ ArcMap (ʧʘʢʝʪʫ ArcGis 

10.1, Esri). ʈʦʟʨʘʭʫʥʦʢ 40 ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʱʦ ʦʧʠʩʫʚʘʣʠ 30 ʪʦʯʦʢ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ 

ʧʨʠʣʝʛʣʫ ʪʝʨʠʪʦʨʽʶ.  

ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ (ʟʘ 

ʇʽʨʩʦʥʦʤ) ʢʦʥʮʝʥʪʨʘʮʽʡ 5 ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʟ 40 ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʪʦʯʢʠ 

ʚʠʤʽʨʶʚʘʥʴ.  

ɺʩʴʦʛʦ: 200 ʩʪʘʪʠʩʪʠʯʥʠʭ ʘʥʘʣʽʟʽʚ. 

4. ʇʽʜʛʦʪʦʚʢʘ 

ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʦʮʽʥʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ 

ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ 5 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ 40 ʧʦʢʘʟʥʠʢʽʚ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɸʥʘʣʽʟ 80 ʢʦʤʙʽʥʘʮʽʡ ʧʦʢʘʟʥʠʢʽʚ. ʆʪʨʠʤʘʥʦ 

ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ 5 

ʨʝʯʦʚʠʥ. 
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5. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʦʮʽʥʢʠ 

ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʜʘʥʠʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ISC-

AERMOD View v. 9.3 

ʇʽʜʛʦʪʦʚʢʘ ʙʘʟʠ ʜʘʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ: 365 ʜʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, 21 ʧʘʨʘʤʝʪʨ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ ʨʝʣʴʻʬʫ ʟʘ 

ʮʠʬʨʦʚʦʶ ʤʦʜʝʣʣʶ ʨʝʣʴʻʬʫ. 

 ʈʦʟʨʘʭʫʥʢʠ ʫʩʝʨʝʜʥʝʥʠʭ 1-ʛʦʜʠʥʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 5 ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ.  

ʩʴʦʛʦ: 5 ʨʦʟʨʘʭʫʥʢʽʚ.  

ʈʦʟʨʘʭʫʥʢʠ ʤʝʜʽʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʠʙʽʨʦʢ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ (ʟʘ ʇʽʨʩʦʥʦʤ) ʜʣʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

6. ʈʦʟʨʘʭʫʥʦʢ 

ʫʩʝʨʝʜʥʝʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ 

ISC-AERMOD View 

v.9.3 

ʈʦʟʨʘʭʫʥʢʠ ʫʩʝʨʝʜʥʝʥʠʭ 1-, 24-ʛʦʜʠʥʥʠʭ ʪʘ 

ʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 6 ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 

952 ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʢʘʭ.  

ɺʩʴʦʛʦ: 18 ʨʦʟʨʘʭʫʥʢʽʚ; 27 ʢʘʨʪ ʟʘʙʨʫʜʥʝʥʥʷ. 

7. ʆʮʽʥʢʘ ʨʠʟʠʢʫ  ʈʦʟʨʘʭʫʥʢʠ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ. 

ɺʩʴʦʛʦ: 13 ʢʘʨʪ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʦʥʘʤʠ ʨʠʟʠʢʫ. 

 

2.2. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʦʙʫʤʦʚʣʝʥʠʭ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʨʦʪʫ, ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʩʝʣʴʙʠʱʥʠʭ 

ʟʦʥ 

 

ɺʽʜʙʽʨ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʚʠʢʦʥʫʚʘʣʠ ʫ 2012 ʽ 2014 ʨʨ. ʫ ʤʝʞʘʭ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ 
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ʤ. ʂʠʻʚʘ. ʆʙʨʘʥʽ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʠʧʦʚʠʤʠ ʩʧʘʣʴʥʠʤʠ ʨʘʡʦʥʘʤʠ ʽ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʨʦʟʛʘʣʫʞʝʥʦʶ ʤʝʨʝʞʝʶ ʘʚʪʦʜʦʨʽʛ, ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʤʘʨʰʨʫʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʞʠʪʣʦʚʦʾ 

ʟʘʙʫʜʦʚʠ. 

ʋ 2012 ʨʦʮʽ, ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (NO2), ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ (ʉʆ), ʧʠʣʫ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘ ʩʢʣʘʜʦʤ (ʧʠʣ ʅɼɿʉ) ʽ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ ʟ ʨʽʟʥʠʤ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ (ʈʄ10, ʈʄ2,5, ʈʄ1) 

ʧʨʦʚʦʜʠʣʠ ʟ ʣʠʧʥʷ ʧʦ ʣʠʩʪʦʧʘʜ ʫ ʙʫʜʥʽ ʜʥʽ ʚ ʧʝʨʽʦʜʠ ʧʽʢʦʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʟ 8:00 ʜʦ 11:00 ʪʘ ʟ 16:00 ʜʦ 19:00. ɺʽʜʙʽʨ ʪʘ ʘʥʘʣʽʟ ʧʨʦʙ ʧʦʚʽʪʨʷ 

ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʚʠʢʦʥʫʚʘʣʠ ʫ 30 ʪʦʯʢʘʭ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ, ʧʝʨʝʭʨʝʩʪʴ ʪʘ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤʽʩʪʘ. ʋ ʪʘʙʣʠʮʽ ɸ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʩʪʦʩʦʚʥʦ ʤʝʪʦʜʽʚ ʪʘ ʦʙʩʷʛʫ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 2012 ʨ. 

ʋ 2014 ʨʦʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʦʩʥʘʱʝʥʦʾ 

ʩʫʯʘʩʥʠʤʠ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʘʤʠ (ʢʦʤʧʘʥʽʾ HORIBA) ʧʨʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ, ʦʢʩʠʜʦʤ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʦʤ, ʩʫʤʦʶ ʚʫʛʣʝʚʦʜʥʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʤʝʪʘʥʫ 

(ʥʝʤʝʪʘʥʦʚʽ ʚʫʛʣʝʚʦʜʥʽ ῐ NMHC), ʈʄ10, ʈʄ2,5, ʈʄ1 ʪʘ ʧʠʣʦʤ ʅɼɿʉ ʫ 25 

ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʘʡʦʥʽ ʘʚʪʦʜʦʨʽʛ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʜʦ 

ʥʠʭ ʧʨʠʣʷʛʘʶʪʴ, ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʥʘʥʦ ʟ ʣʠʧʥʷ ʧʦ ʚʝʨʝʩʝʥʴ 2014 ʨʦʢʫ ʫ ʧʝʨʽʦʜʠ ʥʘʡʙʽʣʴʰʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʟ 9:00 ʜʦ 12:00 ʪʘ ʟ 16:00 ʜʦ 18:00. ʋ ʪʘʙʣʠʮʽ ɸ.2 ʥʘʚʝʜʝʥʦ ʦʙʩʷʛ 

ʚʠʢʦʥʘʥʠʭ ʫ 2014 ʨ. ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʧʠʩ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ. 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS 

ʥʘʚʽʛʘʪʦʨʘ. ʊʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʠʨʘʣʠ ʟʛʽʜʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʘʨʪʠ 

ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ, ʨʦʟʨʦʙʣʝʥʦʾ ʥʘ ʦʩʥʦʚʽ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʟʥʽʤʢʘ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʤ. ʂʠʾʚ (ʜʘʥʽ QuickBird), ʷʢʠʡ ʙʫʣʦ 

ʧʨʠʜʙʘʥʦ ʫ ʢʦʤʧʘʥʽʾ ʊʆɺ çʊʚʽʩ-ɯʥʬʦè, ʱʦ ʚʦʣʦʜʽʻ ʚʽʜʧʦʚʽʜʥʦʶ ʣʽʮʝʥʟʽʻʶ ʥʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. 
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ʇʨʠ ʚʠʙʦʨʽ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʝ: ʨʽʚʥʦʤʽʨʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʞʠʪʣʦʚʦʾ 

ʟʘʙʫʜʦʚʠ; ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʧʨʠʣʝʛʣʦʾ ʘʚʪʦʜʦʨʦʛʠ ʫ ʛʦʜʠʥʠ ʧʽʢ. ɻʝʦʛʨʘʬʽʯʥʫ 

ʧʨʠʚô̫ ʟʢʫ ʽ ʦʙʨʦʙʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʛʝʦʢʦʜʫʚʘʥʥʷ ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʥʘʥʦ ʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʤʧʦʥʝʪʫ ArcMap ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ  

ʧʨʦʜʫʢʪʫ ArcGis ʚʝʨʩʽʷ 10.1 (ʨʦʟʨʦʙʥʠʢ: Esri). 

ʇʘʨʘʣʝʣʴʥʦ ʟ ʚʽʜʙʦʨʦʤ ʧʨʦʙ ʧʦʚʽʪʨʷ ʬʽʢʩʫʚʘʣʠ ʦʩʥʦʚʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ (ʪʘʙʣ. ɸ.1, ɸ.2), ʧʨʦʚʦʜʠʣʠ ʦʙʣʽʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʦʭʦʜʠʚ ʘʚʪʦʜʦʨʦʛʦʶ, ʥʘʡʙʣʠʞʯʦʶ ʜʦ ʦʙʨʘʥʦʾ 

ʪʦʯʢʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (1 ʛʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ). 

ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʥʘ: ʣʝʛʢʦʚʽ (ʚʽʪʯʠʟʥʷʥʦʛʦ ʽ ʟʘʢʦʨʜʦʥʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ), ʧʘʩʘʞʠʨʩʴʢʽ (ʘʚʪʦʙʫʩʠ ʙʝʥʟʠʥʦʚʽ ʪʘ ʜʠʟʝʣʴʥʽ, ʤʘʨʰʨʫʪʥʽ 

ʤʽʢʨʦʘʚʪʦʙʫʩʠ) ʽ ʚʘʥʪʘʞʥʽ (ʤʘʩʦʶ > 3,5 ʪ). 

ɼʣʷ ʧʝʨʝʭʨʝʩʪʴ, ʚʽʜʤʽʯʘʣʠ ʪʨʠʚʘʣʽʩʪʴ ʟʘʙʦʨʦʥʥʦʛʦ ʪʘ ʜʦʟʚʦʣʷʶʯʦʛʦ 

ʩʠʛʥʘʣʽʚ ʩʚʽʪʣʦʬʦʨʘ (ʩʝʢ), ʟʘʛʘʣʴʥʫ ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʘ (ʩʝʢ), 

ʜʦʚʞʠʥʫ ʯʝʨʛʠ ʧʽʜ ʯʘʩ ʟʘʙʦʨʦʥʥʦʛʦ ʩʠʛʥʘʣʫ (ʤ) ʪʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʢʦʞʥʦʛʦ ʪʠʧʫ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʯʝʨʟʽ. 

ʆʮʽʥʢʫ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʫ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʪʘʙʣ. ɸ.3ῐɸ.10), 

ʰʣʷʭʦʤ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟ ʜʽʶʯʠʤʠ ʚʽʪʯʠʟʥʷʥʠʤʠ ʛʽʛʽʻʥʽʯʥʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ 

[138] ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ɸʛʝʥʪʩʪʚʦʤ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʉʐɸ (US EPA) ʽ 

ɺʆʆɿ ʨʝʬʝʨʝʥʪʥʠʤʠ ʨʽʚʥʷʤʠ [112, 139]. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʽʚ SigmaPlot (ʚʝʨʩʽʷ 12.0; Systat Software Inc.) 

ʪʘ çMicrosoft Excel 2010è. ɼʣʷ ʢiʣʴʢiʩʥʠʭ ʧʦʢʘʟʥʠʢiʚ ʧʝʨʚʠʥʥʘ ʩʪʘʪʠʩʪʠʯʥʘ 

ʦʙʨʦʙʢʘ ʚʢʣʶʯʘʣʘ ʫ ʩʝʙʝ ʨʦʟʨʘʭʫʥʦʢ ʤʽʥʽʤʘʣʴʥʠʭ (min) ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ (max) 

ʟʥʘʯʝʥʴ, ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ (M), ʧʦʭʠʙʢʠ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʦʛʦ  

ʟʥʘʯʝʥʥʷ (m), ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (ů), ʤʝʜʽʘʥʠ, ʟʥʘʯʝʥʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʠ 25-ʤʫ ʪʘ 75-ʤʫ ʧʝʨʩʝʥʪʠʣʷʤ. 
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2.3. ɸʥʘʣʽʟ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʘʥʽ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1, ʦʪʨʠʤʘʥʽ ʫ 2012 ʨ. ʜʣʷ 30 ʪʦʯʦʢ ɼʘʨʥʠʮʴʢʦʛʦ 

ʨʘʡʦʥʫ ʤ. ʂʠʻʚʘ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ, ʟ ʤʝʪʦʶ 

ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ  ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ. ɺʠʙʽʨʢʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʦʥʮʝʪʨʘʮʽʾ, 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʢʦʞʥʦʾ ʟ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʠ ʦʮʽʥʝʥʽ ʥʘ ʦʩʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʘʨʽʘʮʽʾ (ʉV = ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ/ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ). ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʨʽʘʮʽʾ ʜʣʷ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʝʚʠʱʫʚʘʣʦ 25 % 

(ʉV > 25 %), ʝʢʩʪʨʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʠʣʫʯʘʣʠʩʷ ʟ ʚʠʙʽʨʢʠ. ʂʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʠ ʦʩʝʨʝʜʥʝʥʽ ʟʘ ʢʦʞʥʦʶ ʟ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ.  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ 

ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ,  ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ArcMap ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ArcGis 10.1 (Esri), ʜʣʷ ʫʩʽʭ 30 

ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 40 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ 

ʢʦʞʥʫ ʪʦʯʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʠʣʝʛʣʫ ʜʦ ʥʝʾ ʪʝʨʠʪʦʨʽʶ. ɿʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʫ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʫ, ʜʦʨʦʛʠ, ʢʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, 

ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʪʦʧʦʛʨʘʬʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʪʘʙʣ. ɹ.1, ɹ.2). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʢʨʝʤʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʽʜʭʽʜ ʢʨʫʛʦʚʠʭ (ʙʫʬʝʨʥʠʭ) ʟʦʥ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʷʢʦʛʦ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʰʫʢʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʦʥ ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ ï 50, 100, 300, 500, 1000, 3000 ʤ. ɿʘʟʥʘʯʝʥʠʡ 

ʧʽʜʭʽʜ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 
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ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʪʘ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʠʡ ʫ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʝʢʪʫ ʟ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʫ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ESCAPE, ʱʦ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʘ ʩʧʨʠʷʥʥʷ ɭʉ [68]. 

ʅʘ ʨʠʩʫʥʢʫ 2.1 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʦʯʦʢ ʪʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ. 

 

 

  

 ʈʠʩ.2.1 ʇʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʦʯʦʢ ʪʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ 

 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʝ ʨʦʟô̫ ʩʥʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʧʦʢʘʟʥʠʢʽʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʘ) 

ʬʽʢʩʫʚʘʣʠʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟ ʥʘʪʫʨʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ʋʩʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʩʦʙʠ, ʱʦ ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʢʦʞʥʫ ʪʦʯʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 1 ʛʦʜʠʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 3 ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʣʝʛʢʦʚʽ ʘʚʪʦ, ʘʚʪʦʤʦʙʽʣʽ 

ʤʘʩʦʶ ʜʦ 3500 ʪ ʽ ʧʘʩʘʞʠʨʩʴʢʽ ʘʚʪʦʙʫʩʠ, ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ. ʉʝʨʝʜʥʷ 
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ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ ʧʨʠʣʝʛʣʽʡ ʘʚʪʦʜʦʨʦʟʽ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʜʘʥʠʤʠ ʩʝʨʚʽʩʫ 

çʗʥʜʝʢʩ.ʂʘʨʪʠè ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʫʧʥʦʾ ʧʨʦʛʥʦʟʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʦʯʦʢ ʪʘ ʧʝʨʽʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʘʨʘʤʝʪʨʠ ʜʦʨʦʛʠ (ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʜʦʨʽʛ ʨʽʟʥʦʛʦ ʪʠʧʫ, 

ʜʦʚʞʠʥʘ ʜʦʨʽʛ (ʤ) ʫ ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ ʨʘʜʽʫʩʦʤ 25, 50, 100, 300, 500, 1000 ʤ) 

ʚʠʟʥʘʯʘʣʠ ʟʘ  ʢʘʨʪʦʶ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʤ. ʂʠʻʚʘ, ʧʦʙʫʜʦʚʘʥʦʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ArcMap 10.1 ʥʘ ʦʩʥʦʚʽ ʛʝʦʜʘʥʠʭ ʧʦʨʪʘʣʫ Geofabrik 

(Geofabrik GmbH) [140]. ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʘʚʪʦʜʦʨʽʛ ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʫ ʬʦʨʤʘʪʽ ʚʝʢʪʦʨʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʬʘʡʣʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʢʦʤʧʦʥʝʥʪʫ ArcMap 10.1 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʦʢ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ 

ʧʨʠʣʝʛʣʦʾ ʘʚʪʦʜʦʨʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʫʧʥʠʭ ʢʣʘʩʽʚ [141]: ʨʝʛʽʦʥʘʣʴʥʽ 

ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, ʤʘʛʽʩʪʨʘʣʴʥʽ ʚʫʣʠʮʽ ʟʘʛʘʣʴʥʦʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʤʘʛʽʩʪʨʘʣʴʥʽ ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʤʘʛʽʩʪʨʘʣʴʥʽ ʜʦʨʦʛʠ ʪʘ ʜʦʨʦʛʠ 

ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʂʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (ʧʣʦʱʘ (ʤ
2
) ʧʘʨʢʦʚʠʭ ʟʦʥ, ʧʣʦʱʘ (ʤ

2
) 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʫ ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ; ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚʦʜʥʠʭ 

ʦʙô̒ ʢʪʽʚ) ʚʠʟʥʘʯʘʣʠ ʥʘ ʦʩʥʦʚʽ ʦʩʥʦʚʽ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʫ ʤ. ʂʠʻʚʘ ʪʘ 

ʛʝʦʜʘʥʠʭ ʧʦʨʪʘʣʫ Geofabrik (Geofabrik GmbH) [140]. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʥ̔ʩʪʨʫʤʝʥʪʽʚ ArcMap 10.1 ʙʫʣʦ ʢʘʨʪʦʛʨʘʬʦʚʘʥʦ ʚʦʜʥʽ ʦʙô̒ ʢʪʠ, ʧʘʨʢʦʚʽ ʟʦʥʠ ʽ 

ʧʨʠʣʝʛʣʽ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʘ ʪʘʢʦʞ ʪʝʨʠʪʦʨʽʾ ʟʘʡʥʷʪʽ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ ʫ 

ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤʽʩʪʘ. ɼʣʷ ʙʫʬʝʨʥʠʭ ʟʦʥ ʨʘʜʽʫʩʦʤ 100, 300, 500, 1000, 

3000 ʤ ʜʣʷ 30 ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʧʣʦʱʘ ʜʽʣʷʥʦʢ ʟʘʡʥʷʪʠʭ 

ʧʘʨʢʦʚʠʤʠ ʟʦʥʘʤʠ ʽ ʣʽʩʦʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ, ʪʘ ʧʣʦʱʫ ʜʽʣʷʥʦʢ ʽʟ ʞʠʪʣʦʚʦʶ 

ʟʘʙʫʜʦʚʦʶ. ɼʦʜʘʪʢʦʚʦ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 

ʥʘʡʙʣʠʞʯʠʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ (ʤ). 

ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʜʘʥʠʭ ʱʦʜʦ 

ʱʽʣʴʥʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʫ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʚʚʝʜʝʥʦ 

ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʨʘʜʽʫʩʽ 100, 300 ʪʘ 500 ʤ ʚʽʜ ʢʦʞʥʦʾ 

ʟ ʪʦʯʦʢ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʂʽʣʴʢʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ 
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ʚʠʟʥʘʯʘʣʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʦʨʪʘʣʫ Geofabrik (Geofabrik GmbH) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ArcMap 10.1. 

ɿ ʤʝʪʦʶ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ (ʟʘ 

ʚʠʥʷʪʢʦʤ ʧʘʨʢʦʚʠʭ ʪʘ ʣʽʩʦʚʠʭ ʟʦʥ) ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʦʩʣʠʥʥʦʩʪʽ (Normalized 

Difference Vegetation Index ῐ NDVI), ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʜʘʥʠʤʠ 7-ʤʠ 

ʢʘʥʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 30 ʤ, ʟʘʚʘʥʪʘʞʝʥʠʭ ʟ 

ʘʨʭʽʚʫ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ (USGS) [142] ʜʣʷ ʙʝʟʭʤʘʨʥʠʭ ʜʥʽʚ ʟ 30 

ʯʝʨʚʥʷ ʧʦ 16 ʣʠʧʥʷ 2011 ʨʦʢʫ. ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʽʟʥʠʮʽ ʫ 

ʚʽʜʜʟʝʨʢʘʣʝʥʥʽ ʯʝʨʚʦʥʦʾ (0,4 ῐ 0,7 ʤʢʤ) ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʦʾ (0,7 ῐ 1,1) ʦʙʣʘʩʪʝʡ 

ʩʧʝʢʪʨʫ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.1) [143]:   

 

 

 

ʜʝ: NIR ῐ ʚʽʜʜʟʝʨʢʘʜʝʥʥʷ ʫ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ; 

      RED ῐ ʚʜ̔ʜʟʝʨʢʘʜʝʥʥʷ ʫ ʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ. 

  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʜʽʘʧʘʟʦʥʽ (-1:1) ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʜʣʷ ʙʫʬʝʨʥʠʭ ʟʦʥ ʨʘʜʽʫʩʦʤ 50, 100, 300, 500, 1000 ʽ 3000 ʤ ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʙʣʠʟʴʢʽ ʜʦ 1 ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ 

ʪʝʨʠʪʦʨʷʤ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʨʦʩʣʠʥʥʦʩʪʽ (ʪʨʘʚʘ, ʜʝʨʝʚʘ, ʢʫʱʽ) [143], 

ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ ῐ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʢʘʤʝʥʶ, ʣʴʦʜʫ ʪʘ ʧʽʩʢʫ, 

ʚʽʜô̒ ʤʥʽ ʧʦʢʘʟʥʠʢʠ ῐ ʚʠʢʣʶʯʥʦ ʚʦʜʥʠʤ ʦʙô̒ ʢʪʘʤ [143, 144]. 

ʆʩʝʨʝʜʥʝʥʽ ʟʘ ʧʝʨʽʦʜ ʚʠʤʽʨʶʚʘʥʴ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ) ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʷʢʦʩʪʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʊʦʧʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʚʠʩʦʪʘ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ) ʚʠʟʥʘʯʘʣʠ ʥʘ ʦʩʥʦʚʽ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʜʣʷ 

ʪʝʨʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʨʘʜʘʨʥʦʾ ʪʦʧʦʛʨʘʬʽʯʥʦʾ 

ʟʡʦʤʢʠ ῐ SRTM ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 30 ʤ (ʘʨʭʽʚ ɻʝʦʣʦʛʽʯʥʦʾ 

ʩʣʫʞʙʠ ʉʐɸ) [145]. 

,  (2.1) 
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ɼʣʷ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʨʦʟʨʘʭʫʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪʠ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ (ʟʘ ʇʽʨʩʦʥʦʤ) ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ 30 ʪʦʯʢʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ 40 ʧʦʢʘʟʥʠʢʘʤʠ. ʇʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʷʢ ʨ<0,005 ʽ ʨ<0,05. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʠʭ 

ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʫ SigmaPlot (ʚʝʨʩʽʷ 12.0; Systat 

Software Inc.). ʊʘʙʣʠʮʷ ɹ.2 ʤʽʩʪʠʪʴ ʦʧʠʩ ʪʘ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ. 

 

2.4. ʄʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ɿ ʤʝʪʦʶ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʘʜʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ: ʤʝʪʦʜ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʦʜʝʣʴ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʧʦʚʽʪʨʷ ISC-AERMOD View v.9.3 (Lakes Environmental; 

(ʣʽʮʝʥʟʽʷ ISCAY0002896).  

ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ (Land-use regression models, LUR) ʨʦʟʛʣʷʜʘʶʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʫ ʟʘʜʘʥʽʡ ʪʦʯʮʽ ʷʢ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ 

ʚʝʣʠʯʠʥʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʨʠʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʨʝʛʨʝʩʽʾ 

ʟʘʛʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ [127]: 

 

Y = b0 + b1X1 + b2X2 + . . . . + bnXn ,           (2.2) 

 

ʜʝ: Y ῐ  ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ; 

      ʍ1, ʍ2,....ʍn ῐ ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʦʞʥʫ ʟ ʪʦʯʦʢ 

ʜʦʩʣʽʜʞʝʥʥʷ; 
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       b0, b1, . . . . bn ῐ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʷʢ ʟʤʽʥʶʻʪʴʩʷ 

      ʬʫʥʢʮʽʷ ʟʘ ʟʤʽʥʠ ʘʨʛʫʤʝʥʪʫ. 

 

ʋ ʷʢʦʩʪʽ ʥʝʟʝʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʱʽʣʴʥʽʩʪʴ 

ʘʚʪʦʜʦʨʽʛ ʫ ʪʦʯʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʤʽʥʫʶʯʽ ʪʠʧʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʽʥ., ʷʢʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʟʘʜʘʥʽʡ ʪʦʯʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʽ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚ ʜʝʷʢʠʭ ʪʦʯʢʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʻ ʟʤʽʥʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʠʪʦʨʽʾ ʚ 

ʨʘʡʦʥʽ ʢʦʞʥʦʾ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ ʚʠʟʥʘʯʝʥʦʛʦ ʨʘʜʽʫʩʫ. 

ɺʢʣʶʯʝʥʥʷ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʜʦ ʦʧʠʩʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʽʥʪʝʨʧʦʣʷʮʽʾ 

ʜʦʟʚʦʣʷʻ ʜʦʩʪʘʪʥʴʦ ʢʦʨʝʢʪʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʣʦʢʘʣʴʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʟʘʙʨʫʜʥʝʥʥʷ [119, 146]. ɺʦʜʥʦʯʘʩ, ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʘʙʦʨʫ ʟʤʽʥʥʠʭ, 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʟʥʘʯʝʥʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ ʽ ʫ ʚʠʧʘʜʢʫ ʢʦʞʥʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʤʦʜʝʣʽ ʙʫʜʫʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ [125, 127]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1 ʦʪʨʠʤʘʥʽ ʟʘ 30 ʪʦʯʢʘʤʠ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʫ 

ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʻʚʘ. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʝʥʮʽʡʥʠʡ ʚʢʣʘʜ ʽʥʰʠʭ, ʥʝ 

ʦʙʫʤʦʚʣʝʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʜʞʝʨʝʣ ʫ ʬʦʨʤʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʠʣʫ ʅɼɿʉ, ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʣʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝ ʨʦʟʛʣʷʜʘʣʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʢʦʥʘʥʦʛʦ ʥʘ ʝʪʘʧʽ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʧʘʨʘʤʝʪʨʠ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʦʩʪʦʚʽʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʨ<0,005, 
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ʨ<0,05), ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʜʦ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʷʢʦʩʪʽ 

ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ 

ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ (ʧʦʢʨʦʢʦʚʘ ʨʝʛʨʝʩʽʷ ʚʧʝʨʝʜ). ʐʣʷʭʦʤ 

ʧʦʯʝʨʛʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʫʩʽʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭʪʘ ʚʠʣʫʯʝʥʥʷʤ ʪʠʭ, ʱʦ ʙʫʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʟʥʘʯʠʤʠʤʠ ʪʘ ʩʫʧʝʨʝʯʠʣʠ ʧʨʝʜʤʝʪʥʦʤʫ ʩʤʠʩʣʫ ʤʦʜʝʣʽ, ʜʣʷ 

ʢʦʞʥʦʾ ʽʟ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʦ ʦʪʨʠʤʘʥʦ çʥʘʡʢʨʘʱʫè ʨʝʛʨʝʩʽʡʥʫ 

ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʷ ʢʦʞʥʦʾ ʽʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʣʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʦʤʫ 

ʨʽʚʥʷʥʥʶ, ʥʘʚʝʜʝʥʦʤʫ ʫ ʬʦʨʤʫʣʽ 2.2. ʋʩʽ ʟʤʽʥʥʽ, ʱʦ ʫʚʽʡʰʣʠ ʜʦ ʦʩʪʘʪʦʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʦʚʽʣʴʥʷʣʠ 2 ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ: ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʨ<0,05 ʪʘ 

ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʢʦʣʽʥʝʘʨʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʟʤʽʥʥʠʤʠ (çʬʘʢʪʦʨ ʽʥʬʣʷʮʽʾ ʚʘʨʽʘʮʽʾè 

VIF<2). ʊʦʯʥʽʩʪʴ ʤʦʜʝʣʝʡ ʦʮʽʥʶʚʘʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʩʢʦʨʠʛʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
). çʅʘʡʢʨʘʱʽè ʤʦʜʝʣʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʥʘʡʚʠʱʠʤ ʟʥʘʯʝʥʥʷʤ ʩʢʦʨʠʛʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ. 

ʇʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʦʩʪʘʪʦʯʥʠʭ ʨʽʚʥʷʥʴ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ 

ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ɼʘʨʙʽʥʘ-ʋʦʪʩʦʥʘ (ʪʝʩʪʫʚʘʥʥʷ ʘʚʪʦʢʦʨʝʣʷʮʽʾ 

ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ), ʐʘʧʽʨʦ-ʋʽʣʢʘ (ʧʝʨʝʚʽʨʢʘ ʥʦʨʘʤʘʣʴʥʦʩʪʽ ʚʠʙʽʨʢʠ), ʘʥʘʣʽʟʫ 

ʚʽʜʥʦʩʥʦʾ ʚʘʨʽʘʪʠʚʥʦʩʦʩʪʽ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʥʝʪʠʧʦʚʠʭ, ʚʠʧʘʜʘʶʯʠʭ, ʟʥʘʯʝʥʴ 

(ʟʥʘʯʝʥʥʷ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ, ʚʽʜʩʪʘʥʴ ʂʫʢʘ).  

ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʪʝʩʪʠ ʚʠʢʦʥʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ SigmaPlot (ʚʝʨʩʽʷ 12.0; Systat Software Inc.).  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʩʪʫʧʝʥʶ ʪʦʯʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1 ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʘ ʦʮʽʥʝʥʦ ʚʽʜʩʦʪʦʢ ʚʠʷʚʣʝʥʠʭ        

ʨʦʟʙʽʞʥʦʩʪʝʡ (%). 

ISC-AERMOD View v.9.3 (ʨʦʟʨʦʙʥʠʢ: Lakes Environmental), 

ʨʝʛʫʣʷʪʦʨʥʘ ʤʦʜʝʣʴ ɸʛʝʥʪʩʪʚʘ ʉʐɸ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ [112, 132], ʻ 

ʧʨʠʢʣʘʜʦʤ ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʰʠʨʦʢʦ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ ʨʽʟʥʽ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ 

ʫʩʝʨʝʜʥʝʥʥʷ (1-ʛʦʜʠʥʘ, 8-ʛʦʜʠʥ, 24-ʛʦʜʠʥʠ, ʤʽʩʷʮʴ, ʨʽʢ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʯ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʷʢʦʩʪʽ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʤʦʜʝʣʽ ISC-AERMOD View v. 9.3 ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ: 

- ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ; 

- ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʛ/ʩ); 

- ʥʘʙʽʨ ʜʘʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʤ. ʂʠʻʚʘ; 

- ʥʘʙʽʨ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ. 

ʇʘʨʘʤʝʪʨʠ ʪʘ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʟʥʘʯʘʣʠʩʷ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʝʪʘʧʽ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʘ 

ʪʘʢʦʞ ʜʦʩʪʫʧʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʜʽʣʷʥʢʠ ʘʚʪʦʜʦʨʽʛ ʙʫʣʦ 

ʟʘʜʘʥʦ ʫ ʚʠʛʣʷʜʽ ʜʞʝʨʝʣ ʚʠʢʠʜʫ ʣʽʥʽʡʥʦʛʦ ʪʠʧʫ, ʘ ʧʝʨʝʭʨʝʩʪʷ ῐ 

ʥʝʦʨʛʘʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ [132, 147]. ʂʦʦʨʜʠʥʘʪʠ ʪʘ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʮʠʬʨʦʚʦʶ ʢʘʨʪʦʶ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʽʜʛʦʪʦʚʣʝʥʦʶ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ. ɻʝʦʛʨʘʬʽʯʥʫ ʧʨʠʚô̫ ʟʢʫ ʪʘ 

ʦʙʨʦʙʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʘʢʝʪʫ 

ArcMap ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ArcGis ʚʝʨʩʽʷ 10.1 (Esri). 

ʈʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥ ʚʠʢʠʜʽʚ (ʛ/ʩ)  ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

(ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ) ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ (ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘè [148], ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʷʢ 

ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʘʚʪʦʜʦʨʦʛʘʤʠ ʤʽʩʪʘ, ʪʘʢ ʽ ʫ ʨʘʡʦʥʽ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʜʠʢʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ  

ʤ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʚʦʥʘ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʘ ʩʝʙʝ ʫ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʦʚʝʜʝʥʠʭ ʫ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ [147, 149].  
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʦʜʠʢʠ, ʚʠʢʠʜ -̔ʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʣʶ ʯʠ ʾʾ ʯʘʩʪʠʥʦʶ ʟ 

ʬʽʢʩʦʚʘʥʦʶ ʜʦʚʞʠʥʦʶ L (ʢʤ) ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ [148]: 
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ʜʝ: ,
ʇ

k iM  (ʛ/ʢʤ) ï ʧʨʦʙʽʛʦʚʠʡ ʚʠʢʠʜ i-ʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, 

ʘʚʪʦʤʦʙʽʣʷʤʠ k-ʾ ʛʨʫʧʠ ʜʣʷ ʤʽʩʴʢʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ, ʥʘʚʝʜʝʥʦʶ ʫ ʄʝʪʦʜʠʮʽ; 

k ï ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʘʚʪʦʤʦʙʽʣʽʚ; 

kG  (1/ʯʘʩ) ï ʬʘʢʪʠʯʥʘ ʥʘʡʙʽʣʴʰʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ, ʪʦʙʪʦ 

ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʢʦʞʥʦʾ ʛʨʫʧʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʪʦʯʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʟʘ ʦʙʦʤʘ 

ʥʘʧʨʷʤʢʘʤʠ ʧʦ ʚʩʽʭ ʧʦʣʦʩʘʭ ʨʫʭʫ; 

,k iVk  ï ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʩʝʨʝʜʥʶ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ ʯʠ ʾʾ ʚʽʜʨʽʟʢʫ 

(ʢʤ/ʛʦʜ) ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʪʘʙʣʠʮʝʶ ʄʝʪʦʜʠʢʠ; 

1

3600
 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ çʛʦʜè ʫ çʩʝʢè; 

L (ʢʤ) ï ʜʦʚʞʠʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ (ʯʠ ʾʾ ʚʽʜʨʽʟʢʫ), ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʜʦʚʞʠʥʠ ʯʝʨʛʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʟʘʙʦʨʦʥʥʦʤʫ ʩʠʛʥʘʣʽ 

ʩʚʽʪʣʦʬʦʨʘ ʪʘ ʜʦʚʞʠʥʘ ʚʽʜʧʦʚʽʜʥʦʾ ʟʦʥʠ ʧʝʨʝʭʨʝʩʪʷ (ʜʣʷ 

ʧʝʨʝʭʨʝʩʪʴ, ʥʘ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʜʘʪʢʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ). 

 

ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʨʘʡʦʥʽ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ 

ʦʙʨʘʭʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʫʣʠ 2.4 [148]: 
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 ʜʝ: P  (ʭʚ) ï ʪʨʠʚʘʣʽʩʪʴ ʟʘʙʦʨʦʥʥʦʛʦ ʩʠʛʥʘʣʫ ʩʚʽʪʣʦʬʦʨʫ (ʚʢʣʶʯʘʶʯʠ  

       ʞʦʚʪʠʡ ʩʠʛʥʘʣ); 

   Nʮ ï ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʟʘʙʦʨʦʥʥʦʛʦ ʩʠʛʥʘʣʫ ʩʚʽʪʣʦʬʦʨʘ ʟʘ 20-

ʭʚʠʣʠʥʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ;  

 ʛʨ
N  ï ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 

 
,i kʇ

M¡  (ʛ/ʤʠʥ) ï ʧʠʪʦʤʠʡ ʚʠʢʠʜ i-ʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ʘʚʪʦʤʦʙʽʣʷʤʠ k-ʾ ʛʨʫʧʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʯʝʨʟʽ ʧʽʜ ʯʘʩ ʟʘʙʦʨʦʥʥʦʛʦ 

ʩʠʛʥʘʣʫ ʩʚʽʪʣʦʬʦʨʫ; 

       ,k nG  ï ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ k-ʾ ʛʨʫʧʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ  

       çʯʝʨʟʽè ʚʢʽʥʮʽ ʚ ʟʦʥʽ ʧʝʨʝʭʨʝʩʪʷ ʫ ʢʽʥʮʽ n-ʛʦ ʮʠʢʣʘ ʟʘʙʦʨʦʥʥʦʛʦ                   

        ʩʠʛʥʘʣʫ ʩʚʽʪʣʦʬʦʨʫ; 

         1/60 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ çʭʚè ʫ çʩʝʢè. 

 

,i kʇ
M¡  ʚʠʟʥʘʯʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ, ʥʘʚʝʜʝʥʦʾ ʫ ʄʝʪʦʜʠʮʽ, ʜʝ 

ʚʢʘʟʘʥʦ ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ (ʛ/ʭʚ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʨʘʭʫʚʘʪʠ ʨʝʞʠʤʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʘʡʦʥʽ ʧʝʨʝʩʽʢʘʥʥʷ 

ʧʝʨʝʭʨʝʩʪʷ (ʛʘʣʴʤʫʚʘʥʥʷ, ʭʦʣʦʩʪʠʡ ʭʽʜ, ʧʨʠʩʢʦʨʝʥʥʷ). ʇʘʨʘʤʝʪʨʠ P , 
ʮN , 

,k nG  

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʠʢʠʜʠ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ (ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè [148], ʦʜʥʘʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʥʘʯʝʥʴ ʧʨʦʙʽʛʦʚʠʭ  

ʚʠʢʠʜʽʚ (ʛ/ʢʤ) ʟʛʽʜʥʦ ʟ çʈʘʩʯʝʪʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ (ʤʝʪʦʜʠʢʦʡ) ʧʦ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚè [150]. ɺʢʣʁ ʯʝʥʽ ʜʦ ʨʦʟʘʨʭʫʥʢʫ 
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ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʪʘ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʛ/ʩ) ʥʘʚʝʜʝʥʦ ʫ 

ʪʘʙʣʠʮʷʭ ɹ.3, ɹ.4. 

ʅʘʙʽʨ ʜʘʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʣʦ ʥʘʜʘʥʦ ʢʦʤʧʘʥʽʻʶ 

Lakes Environmental ʫ ʚʠʛʣʷʜʽ ʬʘʡʣʽʚ ʧʦʛʦʜʠʥʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʘʪʤʦʩʬʝʨʠ ʜʣʷ 

ʤʝʪʝʦʩʪʘʥʮʽʾ ʤ. ʂʠʻʚʘ (ID: 33345) ʫ ʬʦʨʤʘʪʘʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ SAMSON ʽ 

TD6201 ʚʽʜʧʦʚʽʜʥʦ. ɿʘʟʥʘʯʝʥʽ ʬʘʡʣʠ ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʠ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ AERMET View 

v.9.3 (Lakes Environmental) ʪʘ ʦʪʨʠʤʘʥʦ ʚʭʽʜʥʽ ʬʘʡʣʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦ 

ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ISC-AERMOD View        

v.9.3 (Lakes Environmental).  

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ SRTM ʜʣʷ ʟʘʜʘʥʦʾ ʜʽʣʷʥʢʠ (ʟʦʥʘ N50E030) ʟ 

ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 30 ʤ (ʘʨʭʽʚ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ        

ʉʐɸ) [145] ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʫʣʶ Terrain Processor ISC-

AERMOD View v.9.3 ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʮʠʬʨʦʚʫ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ ʪʘ ʦʮʽʥʝʥʦ 

ʧʝʨʝʧʘʜ ʚʠʩʦʪ ʫ ʨʦʟʨʽʟʽ ʧʽʚʥʽʯ-ʧʽʚʜʝʥʴ ʽ ʟʘʭʽʜ-ʩʭʽʜ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʨʘʭʫʚʘʪʠ ʫ 

ʨʦʟʨʘʭʫʥʢʘʭ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ 

PM10 ʟʘ 34 ʪʦʯʢʘʤʠ ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʫ 2012 ʪʘ 2014 ʨʨ. ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʜʣʷ 28 

ʜʽʣʷʥʦʢ ʘʚʪʦʜʦʨʽʛ ʪʘ 6 ʧʝʨʝʭʨʝʩʪʴ, ʚ ʨʘʡʦʥʽ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʠʣʫ ʅɼɿʉ ʥʝ ʧʨʦʚʦʜʠʣʠ, ʦʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 

ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʚʘʣʽʜʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʘ ʥʝʜʦʩʪʘʪʥʴʦʶ. 

ɸʥʘʣʽʟ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʰʣ̫ ʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʠʙʽʨʦʢ ʟʘ ʫʩʽʤʘ ʪʦʯʢʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

1-ʛʦʜʠʥʥʠʡ ʧʝʨʽʦʜ ʦʩʝʨʝʜʥʝʥʥʷ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʜʦ ʧʦʨʽʚʥʷʥʥʷ 
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ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʦʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ. 

ʆʢʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʦʮʽʥʝʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ 

ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʥʴ ʟʘ 34 ʪʦʯʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʽʜʭʦʜʽʚ 

ʦʧʠʩʘʥʠʭ ɸʛʝʥʪʩʪʚʦʤ ʉʐɸ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ [151] ʪʘ ʫ ʨʷʜʽ ʨʦʙʽʪ 

ʧʦʧʝʨʝʜʥʽʭ ʘʚʪʦʨʽʚ [152, 153]. ɿʘ ʜʘʥʠʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʨʦʟʨʘʭʦʚʘʥʦ ʪʘ ʦʮʽʥʝʥʦʥʦ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

çʤʦʜʝʣʴ-ʚʠʤʽʨʶʚʘʥʥʷè. ʈʝʟʫʣʴʪʘʪʠ, ʱʦ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 1 ʩʚʽʜʯʠʣʠ ʧʨʦ 

ʚʠʩʦʢʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʘʥʠʭ ʟ ʥʘʪʫʨʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. 

ɺʽʜʩʦʪʦʢ ʟʥʘʯʝʥʴ ʫ çʜʽʘʧʘʟʦʥʽ ʢʨʘʪʥʦʤʫ 2è ʚʽʜʦʙʨʘʞʘʚ ʚʽʜʩʦʪʦʢ ʪʦʯʦʢ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʟʤʦʜʝʣʴʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʠ ʥʝ ʥʠʞʯʠʤʠ 

ʥʽʞ 1/2 ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʴ, ʘʣʝ ʚʦʜʥʦʯʘʩ 

ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʾʾ ʙʽʣʴʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ. ɺʽʜʩʦʪʦʢ ʟʥʘʯʝʥʴ ʫ çʜʽʘʧʘʟʦʥʽ 30%è 

ʚʽʜʧʦʚʽʜʘʚ ʚʽʜʩʦʪʢʫ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ çʤʦʜʝʣʴ-ʚʠʤʽʨʶʚʘʥʥʷè ʟ ʥʘʭʦʜʠʣʦʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,7 ʜʦ 1,3. 

ɸʥʘʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʘʥʘʣʽʟʫ ʫʟʛʦʜʞʝʥʦʩʪʽ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʨʷʜʽ ʨʦʙʽʪ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʨʠʩʫʪʥʽʩʪʶ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ [153], ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʘʣʽʜʘʮʽʾ ʜʘʥʠʭ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ (Assessment System for Population 

Exposure Nationwide ῐ ASPEN) ɸʛʝʥʪʩʪʚʘ ʉʐɸ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ (US EPA) 

[151]. 

ɿ ʤʝʪʦʶ ʜʦʜʘʪʢʦʚʦʾ ʚʘʣʽʜʘʮʽʾ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʫʩʝʨʝʜʥʝʥʦʾ 

1-ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ISC-AERMOD View v.9.3 

(Lakes Environmental), ʫ ʚʠʟʥʘʯʝʥʠʭ 34 ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʜʘʥʠʭ 

ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʢʘʭ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪʠ 

ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ (ʟʘ ʇʽʨʩʦʥʦʤ) ʽ ʧʦʙʫʜʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʇʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʟʥʘʯʠʤʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʷʢ 

ʨ<0,05. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʧʘʢʝʪʫ SigmaPlot (ʚʝʨʩʽʷ 12.0; Systat Software Inc.). 
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2.5. ʈʦʟʨʘʭʫʥʦʢ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ  

 

ɼʣʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʩʽʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ISC-AERMOD View v.9.3 (Lakes 

Environmental; ʣʽʮʝʥʟʽʷ ISCAY0002896), ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʫʩʝʨʝʜʥʝʥʽ 1-, 24-

ʛʦʜʠʥʥʽ ʪʘ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʜʣʷ 28 ʜʽʣʷʥʦʢ ʘʚʪʦʜʦʨʽʛ ʪʘ 6 ʧʝʨʝʭʨʝʩʪʴ ʫ 952 ʪʦʯʢʘʭ ʟ 

ʢʨʦʢʦʤ 250 ʤ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʢʣʘʜ ʪʘ 

ʦʙô̒ ʤ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʘ ʪʘʢʦʞ 

ʧʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʦʧʠʩʘʥʦ ʚʠʱʝ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʷʭ ɹ.3 ʽ ɹ.4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʙʫʜʦʚʘʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʤʦʜʫʣʶ ISC-AERMOD 

View v.9.3 ʧʽʜʛʦʪʦʚʣʝʥʦ ʢʘʨʪʠ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1- ʪʘ 24-ʛʦʜʠʥʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʠʤʠ 

(ɻɼʂʤ.ʨ..) ʪʘ ʩʝʨʝʜʥʴʦ ʜʦʙʦʚʠʤʠ (ɻɼʂʩ.ʜ..) ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ [138] ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘ 

ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʜʣʷ ʷʢʠʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʭ ʝʬʝʢʪʽʚ ʚʠʢʦʥʘʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʩʫʯʘʩʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚô̫ ʟʢʫ ʤʽʞ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚô̫ ʤ ʥʘʩʝʣʝʥʥʷ [112, 39, 44, 45].  
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ɼʣʷ ʨʝʯʦʚʠʥ, ʱʦ ʥʝ ʯʠʥʷʪʴ ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʦʮʽʥʢʘ ʨʠʟʠʢʫ 

ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ (HQ), ʷʢʠʡ ʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʙʝʟʧʝʯʥʠʤ ʨʽʚʥʝʤ ʚʧʣʠʚʫ 

(ʨʝʬʝʨʝʥʪʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʙʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ) ( ʬʦʨʤʫʣʘ 

2.5) [35, 110]: 

                               HQ = Aʉ/Rfʉ ,                                       (2.5) 

ʜʝ: HQ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ;  

      ɸʉ ï ʫʩʝʨʝʜʥʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʤ
3
; 

      RfC ï ʨʝʬʝʨʝʥʪʥʘ (ʙʝʟʧʝʯʥʘ) ʢʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʤ
3
.  

 

ʇʨʠ ʅQ ʨʽʚʥʦʤʫ ʘʙʦ ʤʝʥʰʦʤʫ 1, ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʝʬʝʢʪʽʚ 

ʫ ʟʜʦʨʦʚôʾ  ʣʶʜʠʥʠ ï ʚʽʜʩʫʪʥʽʡ [35, 39, 44]. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʅQ ʡʤʦʚʽʨʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʰʢʽʜʣʠʚʠʭ ʝʬʝʢʪʽʚ ʟʨʦʩʪʘʻ, ʧʨʦʪʝ ʪʦʯʥʦ ʚʢʘʟʘʪʠ ʟʥʘʯʝʥʥʷ ʮʽʻʾ 

ʡʤʦʚʽʨʥʦʩʪʽ ʥʝʤʦʞʣʠʚʦ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʜʣʷ ʧʝʚʥʦʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʶ, ʪʦ, ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʷʚʽʚ ʟ ʙʦʢʫ ʟʜʦʨʦʚô̫  ʝʢʩʧʦʥʦʚʦʾ ʣʶʜʠʥʠ 

ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʟʥʘʯʝʥʥʷ HQ [35, 39, 44].]. 

ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʨʦʟʨʘʭʦʚʘʥʦ ʦʢʨʝʤʦ ʜʣʷ ʫʤʦʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ 

(ʛʦʩʪʨʦʛʦ ʅQacute) ʪʘ ʪʨʠʚʘʣʦʛʦ (ʭʨʦʥʽʯʥʦʛʦ ʅQchronic) ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ. 

ɼʣʷ ʦʮʽʥʢʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ ʫʤʦʚʠ 

ʦʜʥʦʯʘʩʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʦ ʩʫʤʘʨʥʠʡ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʫ ʚʠʛʣʷʜʽ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (ʅɯ) (2.6) [3, 25]: 

 

 HI = HQ1 + HQ2 + . . . + HQn ,                                          (2.6) 

 

ʜʝ: HQ1, HQ2, . . . HQn ῐ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʢʦʞʥʦʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʘʢʝʪʫ 

ArcMap ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ArcGis ʚʝʨʩʽʷ 10.1 (Esri)., ʧʽʜʛʦʪʦʚʣʝʥʦ 
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ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʷʢ ʟʘ ʦʢʨʝʤʠʤʠ 

ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʪʘʢ ʽ ʜʣʷ ʫʤʦʚʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʝʬʝʢʪ ʧʨʠʪʘʤʘʥʥʠʡ ʣʠʰʝ ʬʦʨʤʘʣʴʜʝʛʽʜʫ [45, 110], 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʦʛʦ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʦʮʽʥʢʫ 

ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ. 
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ʈʆɿɼɯʃ 3  

ɺʀɺʏɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʌʆʈʄʋɺɸʅʅʗ ɿɸɹʈʋɼʅɽʅʅʗ 

ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ, ʆɹʋʄʆɺʃɽʅʆɻʆ ɺʀʂʀɼɸʄʀ 

ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ, ʋ ʉɽʃʔɹʀʑʅʀʍ ɿʆʅɸʍ ʄɯʉʊ 

 

3.1 ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ)  

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʫ ʨʘʡʦʥʽ 

ʘʚʪʦʜʦʨʽʛ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʜʦ ʥʠʭ ʧʨʠʣʷʛʘʶʪʴ, ʧʨʦʚʦʜʠʣʠ ʫ 2012 ʪʘ    

2014 ʨʨ. ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ (ʨʠʩ. 3.1). ʊʦʯʢʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʙʦʚʽʜʙʦʨʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʱʽʣʴʥʦʩʪʽ 

ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʨʦʟʛʘʣʫʞʝʥʦʩʪʽ ʤʝʨʝʞʽ ʘʚʪʦʜʦʨʽʛ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ.  

 

 

 ʈʠʩ. 3.1  ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ 2012 ʪʘ 2014 ʨʨ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ 2012 ʨ. ʚʠʢʠʜʘʤʠ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʧʠʣʫ ʅɼɿʉ ʽ ʈʄ10, ʈʄ2,5, ʈʄ1 ʧʨʦʚʝʜʝʥʦ ʫ 

30 ʪʦʯʢʘʭ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ: 10 

ʪʦʯʦʢ (ʦʩʥʦʚʥʠʭ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ 

ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʠʭ ʜʦʨʽʛ ʽ ʧʝʨʝʭʨʝʩʪʴ, ʪʘ  20 ʪʦʯʦʢ ʚʽʜʜʘʣʝʥʠʭ ʥʘ 

ʚʽʜʩʪʘʥʽ 25-50 ʤ ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ (ʜʠʪʷʯʽ ʤʘʡʜʘʥʯʠʢʠ, ʧʦʜʚʽʨô̫  ʞʠʪʣʦʚʠʭ 

ʙʫʜʠʥʢʽʚ). ʋ 2014 ʨ. ʚʠʢʦʥʘʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʠʣʫ ʅɼɿʉ ʽ 

ʈʄ10, ʈʄ2,5, ʈʄ1 ʫ 25 ʪʦʯʢʘʭ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ 

ʨʘʡʦʥʘʭ ʤʽʩʪʘ. 

ʋ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 2012 ʨ. ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ 

ʚʫʣʠʮʷʭ ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 4000 ʦʜʠʥʠʮʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʛʦʜʠʥʫ, ʘ ʫ ʤʽʩʮʷʭ ʧʝʨʝʭʨʝʩʪʴ ʪʘ ʥʘ ʧʣʦʱʘʭ ʟ 

ʨʦʟʛʘʣʫʞʝʥʥʷʤ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʜʦ 6000-8000 ʦʜʠʥʠʮʴ 

ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʛʦʜʠʥʫ (ʧʨʦʩʧ. ɹʘʞʘʥʘ, ɼʘʨʥʠʮʴʢʘ ʧʣ.). ʋ ʪʘʙʣʠʮʽ 3.1 ʥʘʚʝʜʝʥʦ 

ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ 10 ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ, ̫ ʢʘ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʫ ʤʦʤʝʥʪ ʚʽʜʙʦʨʫ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʇʘʨʘʣʝʣʴʥʦ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʬʽʢʩʫʚʘʣʠ ʦʩʥʦʚʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ, ʥʘʧʨʷʤ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ. ʊʝʤʧʝʨʘʪʫʨʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʣʠʚʘʣʠʩʷ ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 18,0 ʜʦ 32,9 
ʦ
ʉ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ: 25,7 Ñ 5,0 

ʦ
ʉ), ʘ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʙʫʣʘ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 36,1 ʜʦ 65,8 % (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ:                   

46,7 Ñ 11,0 %).  

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 2012 ʨ. 

ʚʠʷʚʠʚ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ (ʪʘʙʣ. 3.1, 3.2, ʨʠʩ. 3.2, ʨʠʩ. 3.3). 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʩʢʣʘʣʦ 0,124Ñ0,004 ʤʛ/ʤ
3
 ʟʘ 

ʫʩʽʤʘ ʪʦʯʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʽ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,043
 
ʜʦ 0,137 ʤʛ/ʤ

3
. 
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ʊʘʙʣʠʮʷ 3.1 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʪʦʯʢʘʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʤʛ/ʤ
3 

 

ˉ  

ʊʦʯʢʠ 
ʅʘʟʚʘ ʪʦʯʢʠ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʫ, ʦʜ./ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽʾ, min ï max   

                                   M Ñ ů 

NO2  CO 

1 
ʇʝʨʝʭʨʝʩʪʷ  

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 
1808 0,060 ï 0,137  

0,112 Ñ 0,0083 

0,59 ï 8,58 

2,22 Ñ 0,18 

2 
ʇʝʨʝʭʨʝʩʪʷ  

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ.ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ  
3012 0,072 ï 0,106 

   0,085 Ñ 0,0037 

1,07 ï 2,96 

1,69 Ñ 0,13 

3 
ʇʝʨʝʭʨʝʩʪʷ 

ʇʨʦʩʧ. ɻʨʠʛʦʨʝʥʢʘ ï ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ 
2931 0,086 ï 0,123 

0,101 Ñ 0,004 

0,12 ï 0,99 

0,41 Ñ 0,017 

4 
ʇʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ïʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ 
4502 0,083 ï 0,131 

0,105 Ñ 0,0053 

0,16 ï 2,18 

0,91 Ñ 0,084 

5 
ɺʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ ï 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 
3442 0,072 ï 0,113 

0,092 Ñ 0,0045 

0,16 ï 1,11 

0,66 Ñ 0,05 

6 
ɼʘʨʥʠʮʴʢʘ ʧʣʦʱʘ ï ʚʫʣ. ʉʝʨʛʽʻʥʢʘ ï ʍʘʨʢʽʚʩʴʢʝ 

ʰʦʩʝ 
8889 0,058 ï 0,131 

0,101 Ñ 0,0079 

0,66 ï 0,99 

0,37 Ñ 0,031 

7 
ʇʝʨʝʭʨʝʩʪʷ  

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ ï ʧʨʦʩʧ. ʇ. ɻʨʠʛʦʨʝʥʢʘ 
3020 0,066 ï 0,113 

0,090 Ñ 0,0050 

0,70 ï 2,22 

1,03 Ñ 0,07 

8 
ɺʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ  

2989 0,083 ï 0,137 

0,107 Ñ 0,0059 

0,62 ï 1,56 

1,03 Ñ 0,069 

9 
ʇʨʦʩʧ. ɹʘʞʘʥʘ ï ʚʫʣ. ɼʝʢʘʙʨʠʩʪʽʚ 6127 0,049 ï 0,106 

0,079 Ñ 0,0061 

0,49 ï 1,98 

0,99 Ñ 0,071 

10 
ʇʝʨʝʭʨʝʩʪʷ  

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ 
3180 0,043 ï 0,104 

0,073 Ñ 0,0066 

0,62 ï 2,22 

1,24 Ñ 0,09 

6
9
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ʅʘʡʥʠʞʯʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʥʘʩʪʫʧʥʠʭ 

ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʨʝʭʨʝʩʪʷ ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ (0,073 Ñ 

0,0066 ʤʛ/ʤ
3
) ʪʘ ʧʨʦʩʧʝʢʪ ɹʘʞʘʥʘ ï ʚʫʣ. ɼʝʢʘʙʨʠʩʪʽʚ (0,079 Ñ 0,0061 ʤʛ/ʤ

3
). 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʣʷ ʧʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ (0,112 Ñ 0,0083 ʤʛ/ʤ
3
), ʧʨʦʩʧ.               

ʇ. ɻʨʠʛʦʨʝʥʢʘ ï ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ (0,101 Ñ 0,004 ʤʛ/ʤ
3
) ʪʘ ʧʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ (0,105 Ñ 0,0053 ʤʛ/ʤ
3
). ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟ ʯʠʥʥʠʤ ʚ ʋʢʨʘʾʥʽ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʦʤ    

(ɻɼʂʤ.ʨ. = 0,2 ʤʛ/ʤ
3
) [138], ʧʝʨʝʚʠʱʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʦʾ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ ʚʠʷʚʣʝʥʦ, ʘ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʤʝʞʘʭ 0,5 ï 0,7ɻɼʂʤ.ʨ..  

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3.2 ʂʦʥʮʝʥʪʨʘʮʽʾ ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʪʦʯʢʘʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʤʛ/ʤ
3 

 

ʆʜʥʘʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʢʨʝʤʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʤʽʯʘʶʪʴ ʩʢʘʨʛʠ ʟ ʙʦʢʫ ʥʘʩʝʣʝʥʥʷ ʥʘʚʽʪʴ ʟʘ ʨʽʚʥʽʚ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʥʠʞʯʝ 

ʥʦʨʤʘʪʠʚʥʠʭ [154]. ʊʘʢ, ʫ ʨʦʙʦʪʘʭ J. Schwartz ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʥʘ 0,04 ʤʛ/ʤ
3 
ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʥʘ 28 % ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʢʨʫʧʫ (ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʙʩʪʨʫʢʮʽʾ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ)  ʩʝʨʝʜ ʝʢʩʧʦʥʦʚʘʥʠʭ ʜʽʪʝʡ, ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʥʝʝʢʩʧʦʥʦʚʘʥʠʤʠ 
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ʛʨʫʧʘʤʠ [90]. ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʝʢʩʧʦʟʠʮʽʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʢʦʥʮʝʥʪʨʘʮʽʷʤ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʥʘ ʨʽʚʥʽ 0,024 ï 0,050 ʤʛ/ʤ
3 
ʚʧʣʠʚʘʻ ʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʦʜʫʞʘʥʥʷ, ʚ ʩʪʦʨʦʥʫ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ, ʧʨʠ ʭʚʦʨʦʙʘʭ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʦʜʥʘʢ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʞʦʜʥʽ ʟʤʽʥʠ ʫ ʯʘʩʪʦʪʽ ʚʠʥʠʢʥʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ ʘʚʪʦʨʘʤʠ ʥʝ ʚʽʜʤʽʯʘʣʠʩʷ [155]. 

ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ 

ʢʦʣʠʚʘʣʠʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,12 ʜʦ 8,58 ʤʛ/ʤ
3
 ʟʘ ʤʽʥʽʤʘʣʴʥʠʤʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 3.1, ʨʠʩ. 3.2). ʉʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘ ʫʩʽʤʘ ʪʦʯʢʘʤʠ 

ʩʢʣʘʣʘ 0,93Ñ0,05 ʤʛ/ʤ
3
.
 
ʅʘʡʚʠʱʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʽʢʩʫʚʘʣʠ ʫ ʥʘʩʪʫʧʥʠʭ 

ʪʦʯʢʘʭ: ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. 

ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ, ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ ï ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ ï ʧʨʦʩʧ. ʇ. ɻʨʠʛʦʨʝʥʢʘ, ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï 

ʚʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ. ʉʪʘʙʽʣʴʥʦ ʚʠʨʘʞʝʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ 

(ɻɼʂʤ.ʨ. = 5 ʤʛ/ʤ
3
) ʫ 1,1 ï 1,7 ʨʘʟʠ ʚʽʜʤʽʯʘʣʦʩʷ ʣʠʰʝ ʫ ʪʦʯʮʽ ʧʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ. 

ʋ ʪʘʙʣʠʮʽ 3.2. ʪʘ ʥʘ ʨʠʩʫʥʢʫ 3.3 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʠʣʫ ʅɼɿʉ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1. ʂʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʅɼɿʉ ʙʫʣʠ 

ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,025 ʜʦ 0,141 ʤʛ/ʤ
3
. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʢʣʘʣʦ          

0,077Ñ0,009 ʤʛ/ʤ
3
. ʅʘʡʚʠʱʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜʤʽʯʘʣʠ ʫ ʨʘʡʦʥʽ 

ɼʘʨʥʠʮʴʢʦʾ ʧʣʦʱʽ ï ʚʫʣ. ʉʝʨʛʽʻʥʢʘ ï ʍʘʨʢʽʚʩʴʢʦʛʦ ʰʦʩʝ (0,093Ñ 0,018 ʤʛ/ʤ
3
) 

ʪʘ ʧʝʨʝʭʨʝʩʪʷ ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ (0,087Ñ0,009 ʤʛ/ʤ
3
) (ʪʘʙʣ. 

3.6). ʄʽʥʽʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʪʦʯʢʘʤʠ: ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧ. ʇ. ɻʨʠʛʦʨʝʥʢʘ ï ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ (0,066Ñ     

0,011 ʤʛ/ʤ
3
) ʪʘ ʚʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ (0,057Ñ 0,008 ʤʛ/ʤ

3
). ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʟ ʽʩʥʫʶʯʠʤ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʦʤ ʜʣʷ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘ ʩʢʣʘʜʦʤ ʧʠʣʫ (ɻɼʂʤ.ʨ. = 0,5 ʤʛ/ʤ
3
) [138], ʧʝʨʝʚʠʱʝʥʴ 

ɻɼʂʤ.ʨ. ʥʝ ʚʠʷʚʣʝʥʦ. 
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ʊʘʙʣʠʮʷ 3.2 
 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʅɼɿʉ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1 ʫ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʴ, ʤʛ/ʤ
3
 

 

ˉ 

ʪʦʯ-

ʢʠ 

ʅʘʟʚʘ ʪʦʯʢʠ 

ʂʦʥʮʝʥʪʨʘʮʽʾ, min ï max   

                                                     M Ñ ů 

ʇʠʣ ʅɼɿʉ ʈʄ10 ʈʄ2,5 ʈʄ1 

1 
ʇʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 

0,033 ï 0,127 

0,080 Ñ 0,010 

0,0186  ï 0,0447 

0,0274 Ñ 0,0048 

0,0099  ï 0,0171 

0,0123 Ñ 0,0019 

0,0080 ï 0,0165 

0,0106 Ñ 0,0019 

2 
ʇʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝï ʚʫʣ. ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ 

0,033 ï 0,130 

0,073 Ñ 0,012 

0,0290  ï 0,0521 

0,0280 Ñ 0,0052 

0,0175  ï 0,0245 

0,0204 Ñ 0,0018 

0,0164 ï 0,0215 

0,0184 Ñ 0,0015 

3 
ʇʝʨʝʭʨʝʩʪʷ 

ʧʨʦʩʧ. ɻʨʠʛʦʨʝʥʢʘ ï ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ 

0,029 ï 0,129 

0,066 Ñ 0,011 

0,0177  ï 0,0383 

0,0262 Ñ 0,0045 

0,0128  ï 0,0226 

0,0176 Ñ 0,0026 

0,0111 ï 0,0197 

0,0161 Ñ 0,0015 

4 
ʇʝʨʝʭʨʝʩʪʷ  ʥʫʣʴ ʧʝʨʝʚʽʨʠʪʠ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ïʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ 

0,059 ï 0,137 

0,087 Ñ 0,009 

0,0193 ï 0,0441 

0,0321 Ñ 0,0054 

0.0119  ï 0,0256 

0,0191 Ñ 0,0031 

0,0117 ï 0,0222 

0,0176 Ñ 0,0024 

5 
ɺʫʣ.  ɻ. ɸʭʤʘʪʦʚʦʾ ï ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ ï 

ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 

0,029 ï 0,141 

0,085 Ñ 0,012 

0,0117  ï 0,0204 

0,0143 Ñ 0,0021 

0,0070  ï 0,0139 

0,0092 Ñ 0,001 

0,0063 ï 0,0111 

0,0076 Ñ 0,0008 

6 
ʃʝʥʽʥʛʨʘʜʩʴʢʘ ʧʣʦʱʘ ï ʚʫʣ. ʉʝʨʛʽʻʥʢʘ ï 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ  ʧʝʨʝʚʽʨʠʪʠ ʥʫʣʴ 

0,026 ï 0,200 

0,093 Ñ 0,018 

0,0147 ï 0,0373 

0,0236 Ñ 0,0045 

0,0061 ï 0,0155 

0,0089 Ñ 0,0019 

0,0051 ï 0,0105 

0,0071 Ñ 0,0014 

7 
ʇʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ ï  

ʧʨʦʩʧ. ʇ. ɻʨʠʛʦʨʝʥʢʘ 

0,028 ï 0,125 

0,078 Ñ 0,011 

0,0419  ï 0,0708 

0,0504 Ñ 0,0054 

0,0322  ï 0,0420 

0,0369 Ñ 0,0018 

0,0303 ï 0,0394 

0,0345 Ñ 0,0016 

8 ɺʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ  
0,025 ï 0,098 

0,057 Ñ 0,008 

0,0293 ï 0,0653 

0,0405 Ñ 0,065 

0,0183  ï 0,0324 

0,0232 Ñ 0,0029 

0,0168 ï 0,0238 

0,0197 Ñ 0,0016 

9 ʇʨʦʩʧ. ɹʘʞʘʥʘ ï ʚʫʣ. ɼʝʢʘʙʨʠʩʪʽʚ 
0,037 ï 0,105 

0,076 Ñ 0,007 

0,0123  ï 0,0322 

0,0196 Ñ 0,0038 

0,0074  ï 0,0213 

0,0109 Ñ 0,0017 

0,0058 ï 0,0150 

0,0090 Ñ 0,0019 

10 
ʇʝʨʝʭʨʝʩʪʷ 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ɺʝʨʙʠʮʴʢʦʛʦ 

0,042 ï 0,123 

0,078 Ñ 0,009 

0,0267 ï 0,0542 

0,0426 Ñ0,00656 

0,0154  ï 0,0271 

0,0192 Ñ 0,0022 

0,0104 ï 0,0182 

0,0139 Ñ 0,0015 

7
2
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ʈʠʩ. 3.3 ʂʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʅɼɿʉ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10, ʈʄ2,5, ʈʄ1 

ʫ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʴ, ʤʛ/ʤ
3 

 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʜʽʘʧʘʟʦʥʘʭ: 

0,0116 ï 0,0708 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ10, 0,0061 ï 0,042 ʤʛ/ʤ

3
 ʜʣʷ ʈʄ2,5,  0,0051 ï 

0,0394 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ1. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʫʩʽʤʘ ʪʦʯʢʘʤʠ 

ʩʢʣʘʣʠ: 0,033Ñ0,013 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ10, 0,018Ñ0,009 ʤʛ/ʤ

3
 ʜʣʷ ʈʄ2,5 ʽ 0,016Ñ0,008 

ʤʛ/ʤ
3
 ʜʣʷ ʈʄ1. 

ʄʘʢʩʠʤʘʣʴʥʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʨʘʡʦʥʽ ʧʝʨʝʭʨʝʩʪʷ     

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ ï ʧʨʦʩʧ. ʇ. ɻʨʠʛʦʨʝʥʢʘ: 0,0419 ï 0,0708 ʤʛ/ʤ
3
 (0,0504Ñ0,054 

ʤʛ/ʤ
3
) ʜʣʷ ʈʄ10, 0,0322 ï 0,0420 ʤʛ/ʤ

3
 (0,0369Ñ0,0018 ʤʛ/ʤ

3
) ʜʣʷ ʈʄ2,5, ʪʘ 

0,0303 ï 0,0394 ʤʛ/ʤ
3
 (0,0345Ñ0,0016 ʤʛ/ʤ

3
) ʜʣʷ ʈʄ1. ʆʩʢʽʣʴʢʠ ʛʽʛʽʻʥʽʯʥʠʡ 

ʇʠʣ ʅɼɿʉ 
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ʥʦʨʤʘʪʠʚ ʜʣʷ ʚʢʘʟʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʋʢʨʘʾʥʽ [138], ʷʢ ʽ ʚ ʈʦʩʽʾ 

ʚʽʜʩʫʪʥʽʡ, ʛʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ.  

ʋ 2014 ʨ. ʚʠʢʦʥʘʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʠʣʫ ʅɼɿʉ ʪʘ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ ʈʄ10, ʈʄ2,5, ʈʄ1 ʫ 25 ʪʦʯʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ 

ɼʥʧ̔ʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʫ 

ʦʙʨʘʥʠʭ ʪʦʯʢʘʭ ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 3000 ʦʜʠʥʠʮʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʛʦʜʠʥʫ, ʘ ʫ ʤʽʩʮʷʭ ʧʝʨʝʭʨʝʩʪʴ ʯʠ ʥʘ ʧʣʦʱʘʭ ʟ ʨʦʟʛʘʣʫʞʝʥʥʷʤ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʜʦ 5000ῐ6000 ʦʜʠʥʠʮʴ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʛʦʜʠʥʫ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ ʧʝʨʝʚʘʞʘʣʠ ʣʝʛʢʦʚʽ ʘʚʪʦ ῐ 87%, 

ʪʦʜʽ ʷʢ ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʘʥʪʘʞʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʩʪʘʥʦʚʠʣʘ 6% ʪʘ 7% ʚʽʜʧʦʚʽʜʥʦ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʠʷʚʠʚ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʫ ʨʘʡʦʥʽ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ. ʋ 

ʪʘʙʣʠʮʽ 3.3 ʥʘʚʝʜʝʥʦ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʟʘ ʫʩʽʤʘ ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ, 

ʟʚʘʞʘʶʯʠ ʥʘ 1-ʛʦʜʠʥʥʠʡ ʧʝʨʽʦʜ ʦʩʝʨʝʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, 

ʚʽʜʧʦʚʽʜʥʽ ʜʽʶʯʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʥʘ ʨʽʚʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂʤ.ʨ.) [138]. 

ɿ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ 

ʩʪʘʥʦʚʠʣʠ ʚʽʜ 0,004 ʜʦ 0,576 ʤʛ/ʤ
3 
(ʤʝʜʽʘʥʘ ʩʢʣʘʣʘ: 0,077 ʤʛ/ʤ

3
). 

ʇʝʨʝʚʠʱʝʥʥʷ ʜʽʶʯʦʛʦ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ ʩʪʘʥʦʚʠʣʦ 2,88ɻɼʂʤ.ʨ. ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʜʣʷ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʦʛʦ ʢʦʣʠʚʘʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 0,034 ï 6,093 ʤʛ/ʤ
3
, 

ʦʙʫʤʦʚʣʶʶʯʠ ʧʝʨʝʚʠʱʝʥʥʷ ʯʠʥʥʦʾ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʘʟʦʚʦʾ ʛʨʘʥʠʯʥʦʾ 

ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘ ʘʙʩʦʣʶʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ 1,2 ʨʘʟʠ. ɺʦʜʥʦʯʘʩ 

ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʝʜʽʘʥʽ, ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ.  

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʽ 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʟʘ 25 ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʘ 
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ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʥʘ ʧʨʠʣʝʛʣʠʭ 

ʘʚʪʦʜʦʨʦʛʘʭ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʷʭ ɸ.3 ʪʘ ɸ.4.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʥʘʡʚʠʱʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ 

ʚʽʜʤʽʯʝʥʦ ʫ ʨʘʡʦʥʽ ʥʘʩʪʫʧʥʠʭ ʪʦʯʦʢ (ʪʘʙʣ. ɸ.3): ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ.    

ʇʦʧʫʜʨʝʥʢʘ ῐ ʚʫʣ. ɻ. ʍʦʪʢʝʚʠʯʘ (0,311Ñ0,115 ʤʛ/ʤ
3
), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ,  5 

(0,254Ñ0,099 ʤʛ/ʤ
3
), ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ ï ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ 

ʈʘʜʠ (0,225Ñ0,098 ʤʛ/ʤ
3
), ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 (0,215Ñ0,076 ʤʛ/ʤ

3
), 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ï ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ (0,209Ñ0,045 ʤʛ/ʤ
3
). 

 

 ʊʘʙʣʠʮʷ 3.3 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʫʟʘʛʘʣʴʥʝʥʽ ʟʘ ʪʦʯʢʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ 2014 ʨ., ʤʛ/ʤ
3 

 

ʅʘʟʚʘ 

ʟʘʙʨʫʜ- 

ʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ 

ʂʽʣʴʢʽʩʪʴ 

ʪʦʯʦʢ 

ʚʠʤʽʨʶ-

ʚʘʥʴ 

ʄʽʥʽʤʘ-

ʣʴʥʝ 

ʟʥʘʯʝʥ-

ʥ ̫

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ-

ʤʘʣʴʥʝ 

ʟʥʘʯʝ-

ʥʥ ̫

ɻɼʂʤ.ʨ., 

ʤʛ/ʤ
3
 

ɸʟʦʪʫ 

ʜʽʦʢʩʠʜ 25 0,0040 0,033 0,077 0,151 0,576 0,200 

ʆʢʩʠʜ 

ʚʫʛʣʝʮʶ  25 0,0340 0,311 0,615 1,118 6,093 5,000 

ʉʽʨʢʠ 

ʜʽʦʢʩʠʜ 25 0,0003 0,002 0,004 0,007 1,460 0,500 

ʅʝʤʝʪʘʥʦʚʽ 

ʚʫʛʣʝʚʦʜʥʽ 
25 0,0030 0,114 0,255 0,604 2,810 1,000

*
 

ʇʠʣ ʅɼɿʉ 11 0,0010 0,031 0,057 0,081 0,989 0,500 

ʈʄ10 23 0,0220 0,036 0,042 0,056 0,405 - 

 ʈʄ2,5 23 0,0100 0,018 0,023 0,030 0,072 - 

ʈʄ1 23 0,0090 0,016 0,019 0,027 0,061 - 

ʇʨʠʤʽʪʢʘ. ɺʠʢʦʨʠʩʪʘʥʦ ɻɼʂʤ.ʨ. ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʉ12-ʉ19 (ʢʦʜ ʄʆɿ 2754) [138] 

 

ʄʽʥʽʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʤʽʯʝʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʪʦʯʢʘʭ: ʚʫʣ. 

ʊʨʦʩʪʷʥʝʮʴʢʘ, 56 (0,014Ñ0,007 ʤʛ/ʤ
3
), ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ (0,008Ñ         

0,006 ʤʛ/ʤ
3
), ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 (0,026Ñ0,010 ʤʛ/ʤ

3
), ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2 

(0,024Ñ0,012 ʤʛ/ʤ
3
). ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 
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ʚʠʷʚʣʝʥʦ ʜʣʷ 34% ʚʠʤʽʨʶʚʘʥʴ, ʘ ʩʘʤʝ ʜʣʷ 8 ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʨʝʭʨʝʩʪʷ 

ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ῐ ʚʫʣ. ɻ. ʍʦʪʢʝʚʠʯʘ (2,9ɻɼʂʤ.ʨ.), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ,          

5 (2ɻɼʂʤ.ʨ), ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ ῐ ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ             

ʈʘʜʠ (1,9ɻɼʂʤ.ʨ.), ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ  ʰʦʩʝ ῐ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 

(1,8ɻɼʂʤ.ʨ.), ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 (1,6ɻɼʂʤ.ʨ.), ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ 

ʰʦʩʝ, 4 (1,4ɻɼʂʤ.ʨ.), ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ῐ ʚʫʣ.            

ɹʦʨʠʩʧʽʣʴʩʴʢʘ (1,4ɻɼʂʤ.ʨ.), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 1 (1,2ɻɼʂʤ.ʨ.). ʇʝʨʝʚʠʱʝʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʦʨʤʘʪʠʚʫ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʚʽʜʤʽʯʘʣʦʩʷ ʜʣʷ 4 ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʴ: ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ῐ 

ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ (1,6ɻɼʂʤ.ʨ.), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 5 (1,3ɻɼʂʤ.ʨ), ʚʫʣ. 

ɼʥʽʧʨʦʚʩʴʢʘ ʅʘʙʝʨʝʞʥʘ, 21 (1,1ɻɼʂʤ.ʨ.), ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ ῐ 

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ (1,1ɻɼʂʤ.ʨ). ʋ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,5 ʜʦ 0,99ɻɼʂ 

ʟʥʘʭʦʜʠʣʦʩʷ 28% ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʘ 24% ʟʘ 

ʩʝʨʝʜʥʽʤʠ. 

ʅʘʡʚʠʱʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ 

ʚʽʜʤʽʯʝʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. ɸ.4): ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. 

ʇʨʠʚʦʢʟʘʣʴʥʘ ῐ ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ (2,79Ñ1,66 ʤʛ/ʤ
3
), ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʅʘʙʝʨʝʞʥʘ, 21 (2,21Ñ0,79 ʤʛ/ʤ
3
), ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ῐ ʚʫʣ.                

ɻ. ʍʦʪʢʝʚʠʯʘ (1,637Ñ0,932 ʤʛ/ʤ
3
) ʪʘ ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 1 (1,54Ñ0,57 ʤʛ/ʤ

3
). 

ɺʦʜʥʦʯʘʩ, ʥʘʡʥʠʞʯʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʫ ʪʦʯʢʘʭ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʘʚʪʦʜʦʨʽʛ ʽ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʘʡʦʥʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ: ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ (0,37Ñ   

0,45 ʤʛ/ʤ
3
), ʧʨʦʩʧʝʢʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21 (0,28Ñ0,05 ʤʛ/ʤ

3
),                             

ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 (0,25Ñ0,04 ʤʛ/ʤ
3
). ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʟ ʜʽʶʯʠʤ ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʦʤ ʚʠʷʚʠʚ 

ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʣʠʰʝ ʚ ʦʜʥʽʡ ʪʦʯʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ῐ ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ (1,2ɻɼʂʤ.ʨ.). 

ɿʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, 24% ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ   

0,5 ῐ 0,99ɻɼʂʤ.ʨ.. ɺʦʜʥʦʯʘʩ, ʩʝʨʝʜʥʽ ʟʘ ʢʦʞʥʦʶ ʟ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,05 ʜʦ 0,56ɻɼʂ. 
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ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ 

ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ ʚʽʜ 0,0003 ʜʦ 1,460 ʤʛ/ʤ
3
 (ʪʘʙʣ. 3.3). ʊʘʢʠʡ 

ʰʠʨʦʢʠʡ ʨʦʟʤʘʭ ʜʽʘʧʘʟʦʥʫ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʝʜʽʘʥʽ (0,004 ʤʛ/ʤ
3
) ʩʚʽʜʯʘʪʴ, ʚʮʽʣʦʤʫ, ʧʨʦ 

ʥʠʟʴʢʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʘ ʪʘʢʦʞ ʧʨʦ 

ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦʶ ʩʢʣʘʜʦʤ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʪʘʙʣʠʮʽ ɸ.5 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʘʥʽ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʟʘ 25 

ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʡʚʠʱʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʤʽʯʘʣʠʩʷ ʫ ʨʘʡʦʥʽ 

ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ, 5 (0,736Ñ0,431 ʤʛ/ʤ
3
) ʪʘ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ,            

1 (0,11Ñ0,21 ʤʛ/ʤ
3
). ʈʝʰʪʘ ʪʦʯʦʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ: ʚʽʜ 0,0002Ñ0,0001 ʤʛ/ʤ
3
 ʫ ʪʦʯʮʽ ʟʘ ʘʜʨʝʩʦʶ                         

ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 ʜʦ 0,0175Ñ0,05 ʤʛ/ʤ
3 
ʫ ʪʦʯʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦ        

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4. ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. ʟʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʣʠʰʝ ʜʣʷ 1 ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ῐ ʧʨʦʩʧʝʢʪ 

ʉʦʙʦʨʥʦʩʪʽ, 5 (1,5ɻɼʂʤ.ʨ.), ʘ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ῐ ʜʣʷ 2 ʪʦʯʦʢ 

ʚʠʤʽʨʶʚʘʥʴ: ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 5 (2,9ɻɼʂʤ.ʨ.) ʪʘ ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ,        

1 (1,6ɻɼʂʤ.ʨ.). ɿʚʘʞʘʶʯʠ ʥʘ ʛʝʦʛʨʘʬʽʯʥʫ ʙʣʠʟʴʢʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʪʘ 

ʩʭʦʞʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʠʤʽʨʶʚʘʥʴ, ʡʤʦʚʽʨʥʦ, ʱʦ ʚʠʩʦʢʽ ʨʽʚʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʜʘʥʠʭ ʪʦʯʢʘʭ ʦʙʫʤʦʚʣʝʥʽ ʩʧʝʮʠʬʽʢʦʶ ʪʝʨʠʪʦʨʽʾ ʯʠ ʩʢʣʘʜʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʨʫʭʘʚʩʷ ʧʨʠʣʝʛʣʦʶ ʘʚʪʦʜʦʨʦʛʦʶ. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ ʥʝ ʤʦʛʣʠ ʙʫʪʠ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʪʦʯʢʘʭ ʟʘ 

ʘʜʨʝʩʘʤʠ ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 1 ʪʘ ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 5, ʦʩʢʽʣʴʢʠ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʚʝʜʝʥʠʭ ʫ ʪʦʡ ʩʘʤʠʡ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ ʫ ʪʦʯʮʽ ʟʘ 

ʘʜʨʝʩʦʶ ʂʘʫʥʘʨʩʴʢʘ, 2 ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦ ʥʠʞʯʠʤʠ ʨʽʚʥʷʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ. ɼʣʷ ʽʥʰʠʭ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ɻɼʂʤ.ʨ. ʥʽ ʟʘ ʩʝʨʝʜʥʽʤʠ ʥʽ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ (< 0,1ɻɼʂʤ.ʨ.). ɺʮʽʣʦʤʫ, ʦʪʨʠʤʘʥʽ ʥʠʟʴʢʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʽʻʚʽʩʪʴ ʟʘʭʦʜʽʚ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ 
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ʷʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʟʦʢʨʝʤʘ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʩʽʨʢʠ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʯʠʥʥʠʤʠ ɼʉʊʋ 4839:2007 ʪʘ ɼʉʊʋ 4840:2007 [78, 80]. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʧʦʢʘʟʘʚ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʣʠʚʘʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,003 ʜʦ 

2,810 ʤʛ/ʤ
3 
(ʪʘʙʣ. 3.3). ʄʝʜʽʘʥʘ ʩʢʣʘʣʘ 0,255 ʤʛ/ʤ

3
. ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. 

ʚʽʜʤʽʯʝʥʦ ʣʠʰʝ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽ ʩʢʣʘʣʦ 2,81ɻɼʂʤ.ʨ. (ʪʘʙʣ. 3.3). ʋ 

ʪʘʙʣʠʮʽ ɸ.6 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟʘ ʫʩʽʤʘ 25 ʪʦʯʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʡʚʠʱʽ ʨʽʚʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʙʫʣʠ ʫ ʥʘʩʪʫʧʥʠʭ ʪʦʯʢʘʭ: ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ ῐ 

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ (0,896 Ñ0,145 ʤʛ/ʤ
3
), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ,                  

1 (0,675Ñ0,051 ʤʛ/ʤ
3
), ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 (0,664Ñ0,453 ʤʛ/ʤ

3
).  

ʄʽʥʽʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʻʩʪʨʫʚʘʣʠ ʫ ʪʦʯʢʘʭ: ʧʨʦʩʧʝʢʪ                                  

ʇ. ʊʠʯʠʥʠ (0,014Ñ0,003 ʤʛ/ʤ
3
), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 5 (0,059Ñ0,038) ʤʛ/ʤ

3
), 

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ (0,067Ñ0,039 ʤʛ/ʤ
3
). ʇʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʟʘ 

ʢʦʞʥʦʶ ʟ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʽʟ ɻɼʂʤ.ʨ. ʥʝ ʚʠʷʚʠʣʦ ʧʝʨʝʚʠʱʝʥʴ ʥʦʨʤʘʪʠʚʥʠʭ 

ʨʽʚʥʽʚ ʟʘ ʞʦʜʥʦʶ ʟ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʜʥʘʢ 25% ʚʠʤʽʨʶʚʘʥʴ ʟʥʘʭʦʜʠʣʠʩʷ ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,5 ʜʦ 0,99ɻɼʂ. ɺʦʜʥʦʯʘʩ, ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. ʚ̔ ʜʤʽʯʝʥʦ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʪʦʯʦʢ: ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ 

(2,8 ɻɼʂʤ.ʨ.), ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ ʨʘʡʦʥ ʩʪʘʥʮʽʾ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ 

(1,9ɻɼʂʤ.ʨ.), ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 (1,3 ɻɼʂʤ.ʨ.), ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ        

ʖ. ɻʘʛʘʨʽʥʘ ῐ ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ (1,3ɻɼʂʤ.ʨ.), ʧʝʨʝʭʨʝʩʪʷ                      

ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ῐ ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ (1,3ɻɼʂʤ.ʨ.). ɼʣʷ 32% ʚʠʤʽʨʶʚʘʥʴ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟʥʘʭʦʜʠʣʠʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 0,5 ʜʦ 0,99ɻɼʂʤ.ʨ. 

ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʅɼɿʉ, ʟ ʪʝʭʥʽʯʥʠʭ 

ʧʨʠʯʠʥ, ʚʠʤʽʨʶʚʘʣʠ ʣʠʰʝ ʚ 11 ʪʦʯʢʘʭ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʪʝʥʮʽʡʥʠʡ ʚʢʣʘʜ 

ʽʥʰʠʭ (ʙʣʠʟʴʢʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙô̒ ʢʪʽʚ, ʊɽʎ, ʟʝʣʝʥʽ/ʧʘʨʢʦʚʽ 

ʟʦʥʠ ʪʘ ʽʥ.), ʥʝ ʦʙʫʤʦʚʣʝʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʜʞʝʨʝʣ ʫ 
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ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʟʘʙʨʫʜʥʝʥʥʷ [99]. ɺ ʪʘʙʣʠʮʽ 3.3 ʥʘʚʝʜʝʥʦ ʦʛʣʷʜ 

ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ ʫʩʽʤʘ ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʴ. ʂʦʥʮʝʥʪʨʘʮʽʡ 

ʧʠʣʫ ʅɼɿʉ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ 0,001 ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ 

0,989 ʤʛ/ʤ
3
 ʟʥʘʯʝʥʴ (ʤʝʜʽʘʥʘ 0,057 ʤʛ/ʤ

3
). ʇʝʨʝʚʠʱʝʥʥʷ ʯʠʥʥʦʛʦ ʥʦʨʤʘʪʠʚʫ 

ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʩʢʣʘʣʦ 1,97ɻɼʂ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘ 

ʦʢʨʝʤʠʤʠ ʪʦʯʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣ. ɸ.7. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʪʦʯʢʘʭ: ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ (0,101Ñ        

0,044 ʤʛ/ʤ
3
), ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 5 (0,098Ñ0,046 ʤʛ/ʤ

3
), ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ῐ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ (0,071Ñ0,040 ʤʛ/ʤ
3
).  ʄʽʥʽʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ (0,007Ñ0,014 ʤʛ/ʤ
3
)
 
ʚʽʜʤʽʯʝʥʦ ʫ ʪʦʯʮʽ ʟʘ ʘʜʨʝʩʦʶ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ, 21. ɿʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʣʷ ʞʦʜʥʦʾ ʟ 11 ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʤʽʯʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ: 

1,9ɻɼʂʤ.ʨ. ʜʣʷ ʪʦʯʢʠ ʟʘ ʘʜʨʝʩʦʶ ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2 ʪʘ 1,3ɻɼʂʤ.ʨ. ʜʣʷ ʚʫʣ. ɯ. 

ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ. ɼʣʷ ʽʥʰʠʭ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʅɼɿʉ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 0,2 ῐ 0,8ɻɼʂʤ.ʨ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10, ʈʄ2,5, ʈʄ1 ʚʠʢʦʥʘʥʦ 

ʫ 23 ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʪʘʙʣʠʮʽ 3.3 ʥʘʚʝʜʝʥʦ ʟʚʝʜʝʥʽ ʟʘ ʫʩʽʤʘ ʪʦʯʢʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʟʘ ʢʦʞʥʠʤ ʢʣʘʩʦʤ. ʊʘʢ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʈʄ10 ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʤʝʞʘʭ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ 0,022 ʤʛ/ʤ
3
 ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʠʭ 0,405 ʤʛ/ʤ
3
 ʟʥʘʯʝʥʴ. ʄʝʜʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʦ           

0,042 ʤʛ/ʤ
3
. ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʦʞʝ 

ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʜʦʜʘʪʢʦʚʦʶ ʧʨʠʩʫʪʥʽʩʪʶ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʧʽʜʥʷʪʪʷ 

ʜʦʨʦʞʥʴʦʛʦ ʧʠʣʫ, ʩʪʠʨʘʥʥʷ ʧʦʢʨʠʪʪʷ, ʰʠʥ ʪʘ ʽʥ.), ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʩʦʢʦʾ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʨʫʭʦʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʜʦʨʦʛʘʤʠ [96]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʈʄ2,5 

ʪʘ ʈʄ1, ʪʦ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʙʽʣʴʰʦʶ ʦʜʥʦʨʽʜʥʽʩʪʶ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʈʄ10, ʪʘ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʘʭ: 0,01 ῐ 0,071 ʤʛ/ʤ
3
 ʪʘ 0,009 ῐ 0,061 ʤʛ/ʤ

3
 

ʚʽʜʧʦʚʽʜʥʦ. ʄʝʜʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʈʄ2,5 ʩʢʣʘʣʦ 0,023 ʤʛ/ʤ
3
, ʘ ʜʣʷ ʈʄ1 ῐ 

0,019 ʤʛ/ʤ
3
. ʋ ʪʘʙʣʠʮʷʭ ɸ.8ῐɸ.10 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ 
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ʢʦʥʮʝʥʪʨʘʮʽʡ ʈʄ10, ʈʄ2,5, ʈʄ1 ʟʘ 23 ʪʦʯʦʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʡʚʠʱʽ ʨʽʚʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʪʦʯʢʘʭ: ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ῐ           

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 0,121Ñ0,034 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ10  , 0,044Ñ0,010 ʤʛ/ʤ

3
 ʜʣʷ ʈʄ2,5, 

0,036Ñ0,008 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ1; ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ, 5 0,095Ñ0,015 ʤʛ/ʤ

3
 ʜʣʷ 

ʈʄ10, 0,048Ñ0,007 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ2,5 ʪʘ 0,035Ñ0,004 ʤʛ/ʤ

3
 ʜʣʷ ʈʄ1; ʧʝʨʝʭʨʝʩʪʷ 

ʧʨʦʩʧʝʢʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ ῐ  ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 0,086Ñ0,010 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ10, 

0,042Ñ0,001 ʤʛ/ʤ
3
 ʜʣʷ ʈʄ2,5, 0,037Ñ0,001 ʤʛ/ʤ

3
 ʜʣʷ ʈʄ1; ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 

1ʘ ʣʠʰʝ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʈʄ1 : 0,041Ñ0,001 ʤʛ/ʤ
3
.  

ʆʮʽʥʢʘ ʟʥʘʯʝʥʴ ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ  ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ, ʦʩʢʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ ʚʤʽʩʪ 

ʟʘʟʥʘʯʝʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ 

ʥʝ ʥʦʨʤʫʻʪʴʩʷ [138]. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ 

ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʠʣʫ ʅɼɿʉ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1 ʚʠʷʚʠʚ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʫ ʨʘʡʦʥʽ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʢʦʤʙʽʥʘʮʽʻʶ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʷʢ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʚʪʦʜʦʨʦʛʠ, ʩʪʽʡʢʽʩʪʴ ʘʪʤʦʩʬʝʨʠ, ʪʠʧʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ [156] ʪʘ ʚʽʜʩʪʘʥʴ ʜʦ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. ʅʘ ʨʠʩʫʥʢʘʭ 3.4 - 

3.6 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʠʣʫ 

ʅɼɿʉ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1 ʜʣʷ 8 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʨʘʡʦʥʽ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ (ʩʝʣʴʙʠʱʥʘ ʟʦʥʘ) ʪʘ 17 ʪʦʯʦʢ, ʨʦʟʤʽʱʝʥʠʭ ʧʦʙʣʠʟʫ 

ʘʚʪʦʜʦʨʽʛ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʘʚʪʦʜʦʨʽʛ (ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 50 ʤ) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʱʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʰʠʨʰʠʤ ʜʽʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʴ 

ʥʽʞ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʪʦʯʢʘʭ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʞʠʪʣʦʚʠʭ 

ʢʚʘʨʪʘʣʽʚ ʩʝʣʴʙʠʱʥʦʾ ʟʦʥʠ. 
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ʈʠʩ. 3.4 ʂʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (ʘ) ʪʘ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ (ʙ) ʫ ʨʘʡʦʥʽ 

ʘʚʪʦʜʦʨʽʛ ʪʘ ʩʝʣʴʙʠʱʥʽʡ ʟʦʥʽ ʤʛ/ʤ
3
 

 

 

 ʈʠʩ 3.5 ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ ʪʘ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʫ 

ʨʘʡʦʥʽ ʘʚʪʦʜʦʨʽʛ ʪʘ ʩʝʣʴʙʠʱʥʽʡ ʟʦʥʽ, ʤʛ/ʤ
3
 

 

ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ 

ʯʠʥʥʠʤʠ ʛʽʛʽʻʥʽʯʥʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, ʘ ʪʘʢʦʞ ʜʘʥʠʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʭ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ.  

 

ʘ) ʙ) 
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 ʈʠʩ. 3.6 ʂʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʅɼɿʉ, ʈʄ10, ʈʄ2,5, ʈʄ1 ʫ ʨʘʡʦʥʽ ʘʚʪʦʜʦʨʽʛ 

ʪʘ ʩʝʣʴʙʠʱʥʽʡ ʟʦʥʽ,ʤʛ/ʤ
3
 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʫ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʠʪʫʘʮʽʾ ʟʘ ʫʤʦʚ ʫʩʢʣʘʜʥʝʥʦʛʦ ʨʫʭʫ ʪʘ ʟʘʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʥʝ 

ʦʧʠʩʫʶʪʴ ʝʢʩʧʦʟʠʮʽʶ ʥʘʩʝʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʧʨʠʚʘʪʥʦʤʫ ʪʘ 

ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

 

3.2 ɸʥʘʣʽʟ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10, ʈʄ2,5, ʈʄ1 , ʚʠʢʦʥʘʥʠʭ ʫ 2012 ʨ. ɺʠʙʽʨ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʘʥʘʣʽʟʫ ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʩʦʢʦʶ ʟʥʘʯʠʤʽʩʪʶ 

ʚʢʘʟʘʥʠʭ ʩʧʦʣʫʢ ʷʢ çʤʘʨʢʝʨʥʠʭè ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ [9]. ɿ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ 

ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ 

ʇʠʣ ʅɼɿʉ 
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ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʘʢʝʪʫ ArcMap 

(ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ArcGis  ʚʝʨʩʽʷ 10.1, Esri) ʜʣʷ ʫʩʽʭ 30 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʴ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 40 ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʢʦʞʥʫ ʪʦʯʢʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʠʣʝʛʣʫ ʜʦ ʥʝʾ ʪʝʨʠʪʦʨʽʶ. ʋ ʪʘʙʣʠʮʷʭ ɹ.1 ʪʘ ɹ.2 ʥʘʚʝʜʝʥʦ 

ʦʧʠʩ ʪʘ ʟʘʩʪʦʩʦʚʘʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʟʤʽʥʥʠʤʠ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʚʝʣʠʯʠʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʨʽʛ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʦʢʨʝʤʠʤʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʽ ʧʘʨʘʤʝʪʨʠ. 

ɺʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 3.4. 

ɼʣʷ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ. ʉʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ 

ʚʠʟʥʘʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʘ 4367 ʦʜʠʥʠʮʴ/ʛʦʜʠʥʫ (ʪʘʙʣ. 3.4), ʟ 

ʷʢʠʭ 84 % ʩʪʘʥʦʚʠʣʠ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, 9 % ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʪʘ 

ʧʘʩʘʞʠʨʩʴʢʽ ʘʚʪʦʙʫʩʠ ʤʘʩʦʶ ʜʦ 3500 ʪ ʽ 7 % ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪ. ʅʘʡʚʠʱʠʤʠ ʙʫʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʟ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʦʜʠʥʠʮʴ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʚʠʟʥʘʯʝʥʫ 

ʦʜʠʥʠʮʶ ʯʘʩʫ, ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (r = 0,78, p<0,005), ʈʄ2,5 (r = 0,88, p<0,005)  

ʽ ʈʄ1 (r = 0,89, p<0,005). ɼʝʱʦ ʩʣʘʙʢʽʰʠʤ, ʘʣʝ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʙʫʚ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (r = 0,43, p<0,05) 

ʪʘ ʈʄ10 (r = 0,55, p<0,005) ʪʘ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʆʢʨʽʤ ʪʦʛʦ, ʜʣʷ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ ʪʘʢʦʞ ʚʠʩʦʢʠʤʠ ʙʫʣʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ ʟ ʽʥʰʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: ʟ ʢʽʣʴʢʽʩʪʶ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʜʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (r = 0,54, p<0,05) ʪʘ ʈʄ10 (r = 0,59, p<0,05), ʘ 

ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʶ ʚʘʥʪʘʞʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʘʚʪʦʙʫʩʽʚ ʤʘʩʦʶ ʙʽʣʴʰʝ 

3500 ʪ ʜʣʷ ʈʄ2,5 ̔  ʈʄ1 (r = 0,83, p<0,05; r = 0,85, p<0,05 ʚʽʜʧʦʚʽʜʥʦ). 
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ʊʘʙʣʠʮʷ 3.4 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʪʝʨʠʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ 

ʪʝʨʠʪʦʨʽʶ 

ɿʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ 

NO2 CO PM10 PM2,5 PM1 

1 2 3 4 5 6 

ʍʘʨʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

0,78** 0,43* 0,55* 0,88** 0,89** 

ʂʽʣʴʢʽʩʪʴ ʣʝʛʢʦʚʠʭ ʘʚʪʦ 0,59* 0,54* 0,59* 0,74** 0,76** 

ʂʽʣʴʢʽʩʪʴ ʘʚʪʦ ʤʘʩʦʶ ʜʦ 

3500 ʪ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ 

0,46* 0,21 0,39 0,75** 0,76** 

ʂʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʝʡ 

0,69** 0,48* 0,43* 0,83** 0,85** 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʥʘ ʧʨʠʣʝʛʣʽʡ ʘʚʪʦʜʦʨʦʟʽ, 

ʢʤ/ʛʦʜ 

0,03 0,33 0,01 0,08 0,11 

ɼʦʨʦʛʠ 

ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ, ʤ:    

ʨʝʛʽʦʥʘʣʴʥʦʾ ʜʦʨʦʛʠ 0,67** 0,20 0,50* 0,59* 0,62** 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ 

ʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ 

-0,38 0,77* -0,24 -0,44* -0,41* 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ 

ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ 

0,33 -0,33 -0,04 -0,12 -0,13 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʜʦʨʦʛʠ -0,25 0,6 -0,62** -0,55* -0,52* 

ʜʦʨʦʛʠ/ʚʫʣʠʮʽ ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ 

-0,78** 0,3 -0,13 -0,30 -0,32 

ɼʦʚʞʠʥʘ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ, ʤ: 

25 ʤ -0,55* 0,07 -0,12 -0,53* -0,51* 

50 ʤ 0,10 0,89** 0,51* 0,31 0,33 

100 ʤ 0,31* 0,79** 0,44* 0,49* 0,50* 

300 ʤ 0,22 0,49* 0,56* 0,68** 0,69** 

500 ʤ 0,04 0,25 0,32 0,54* 0,52* 

1000 ʤ -0,31 0,35 0,16 0,24 0,23 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.4 

1 2 3 4 5 6 

ʂʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ 

ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʤ 

-0,03 0,47* 0,22 0,13 0,13 

ʇʣʦʱʘ ʧʘʨʢʽʚ ʪʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫ ʨʘʜʽʫʩʽ, ʤ
2
: 

100 ʤ -0,20 -0,34 -0,44* -0,37 -0,39 

300 ʤ -0,17 -0,36 -0,44* -0,35 -0,37 

500 ʤ -0,32 -0,49* -0,33 -0,20 -0,25 

1000 ʤ -0,66** -0,16 -0,05 -0,22 -0,27 

3000 ʤ -0,78** -0,03 -0,25 -0,38 -0,40* 

ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʡ ʽʟ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ ʫ ʨʘʜʽʫʩʽ, ʤ
2
: 

100 ʤ -0,79** -0,02 -0,14 -0,61 -0,63** 

300 ʤ -0,69** 0,03 -0,07 -0,51* -0,53* 

500 ʤ -0,58* 0,10 -0,06 -0,51* -0,53* 

1000 ʤ -0,17 0,01 -0,19 -0,53* -0,54* 

3000 ʤ 0,18 -0,02 -0,06 0,002 0,05 

ʂʽʣʴʢʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʨʘʜʽʫʩʽ: 

100 ʤ -0,16 0,44* -0,02 -0,14 -0,12 

300 ʤ -0,32 0,52* -0,11 -0,15 -0,13 

500 ʤ -0,20 0,57** 0,10 -0,05 -0,05 

ɺʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʨʘʜʽʫʩʽ (ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ:-1:1): 

50 ʤ -0,14 -0,59* -0,054 0,20 0,17 

100 ʤ 0,03 -0,30 0,117 0,37 0,37 

300 ʤ -0,06 -0,12 0,251 0,45* 0,46* 

500 ʤ -0,27 -0,23 0,331 0,46 0,46* 

1000 ʤ -0,35 -0,19 0,47* 0,29 0,25 

3000 ʤ 0,15 -0,21 0,326 0,27 0,24 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 0.33 0.25 -0.17 0.08 0.11 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, % -0.38 -0,48* 0.03 -0,48* -0,50* 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩ -0,57* 0.2 -0.33 -0,66** -0,66** 

ɯʥʰʝ      

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, 

ʤ 

0,10 0,27 0,29 0,26 0,29 

 ʇʨʠʤʽʪʢʠ:  

*   ʈʚ̔ʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ p < 0,05 

** ʈʽʚʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʨ < 0,005 

  

ɿʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʧʨʠʣʝʛʣʽʡ ʜʽʣʷʥʮʽ 

ʜʦʨʦʛʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ (ʪʘʙʣ. 3.4).  
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ʆʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʜʽʘʤʝʪʨʦʤ 

ʜʽʘʤʝʪʨʦʤ ʜʦ 10 ʤʢʤ ʫ ʧʦʙʣʠʟʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ [118, 135ῐ137], ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ 

ʜʦ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. ɿʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʚʽʜʩʪʘʥʝʡ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ 

ʨʽʟʥʦʛʦ ʪʠʧʫ ʚʽʜ ʚʠʟʥʘʯʝʥʠʭ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ ɹ.1. ɼʣʷ 

ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʦʩʪʦʚʽʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʚʽʜʩʪʘʥʥʶ ʜʦ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʨʽʟʥʦʛʦ ʪʠʧʫ (ʪʘʙʣ. 3.4). ʊʘʢ, ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʦʶ ʙʫʣʘ ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚʥʫʪʨʽʰʥʴʦ ʨʘʡʦʥʥʠʭ ʜʦʨʽʛ 

ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (r = - 0,78, p<0,005), ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ῐ 

ʚʽʜʩʪʘʥʴ ʜʦ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ (r = - 0,62, r = - 0,55,      

r = - 0,52 ʜʣʷ ʈʄ10, ʈʄ2,5 ʽ ʈʄ1 ʚʽʜʧʦʚʽʜʥʦ;  p<0,05). ʂʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʥʝ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ ʜʦ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫʩʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽʟ ʚʽʜʩʪʘʥʥʶ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʘʚʪʦʜʦʨʽʛ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜô̒ ʤʥʠʤ ʟʥʘʢʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚʦʨʦʪʥʽʡ ʭʘʨʘʢʪʝʨ 

ʟʘʣʝʞʥʦʩʪʽ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ 

ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ. 

ɼʨʫʛʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʘʨʘʤʝʪʨʽʚ ʘʚʪʦʜʦʨʽʛ 

ʙʫʚ ʧʦʢʘʟʥʠʢ ʜʦʚʞʠʥʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʫ ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ 

(25, 50, 100, 300, 500, 1000 ʤ) (ʪʘʙʣ. 3.4). ʅʘʡʚʠʱʠʤʠ ʙʫʣʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʙʫʬʝʨʥʠʭ ʟʦʥ ʨʘʜʽʫʩʦʤ 50 ʤ ʜʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (r = 0,89, 

p<0,005) ʽ ʈʄ10 (r = 0,51, p<0,05) ʪʘ ʜʣʷ ʟʦʥ ʨʘʜʽʫʩʦʤ 300 ʤ ʜʣʷ ʈʄ2,5 (r = 0,68, 

p<0,005) ʽ ʈʄ1 (r = 0,69, p<0,005). ʅʘʡʥʠʞʯʠʤ ʙʫʚ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʟ ʜʦʚʞʠʥʦʶ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ 100 ʤ ʚʽʜ ʪʦʯʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ (r = 0,31, p<0,005). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʉʐɸ, ɭʚʨʦʧʽ ʪʘ ʥʝʱʦʜʘʚʥʽ ʦʢʨʝʤʽ ʨʦʙʦʪʠ 

ʨʦʩʽʡʩʴʢʠʭ ʘʚʪʦʨʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʧʝʮʠʬʽʢʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʰʠʨʝʥʥʷ ʪʘ ʜʠʥʘʤʽʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ, ʟʦʢʨʝʤʘ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ 
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ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ [118, 125, 126]. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ 3 

ʢʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʾʭ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ: ʚʽʜʩʪʘʥʴ 

ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʧʣʦʱʫ ʧʘʨʢʽʚ ʪʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʽ ʧʣʦʱʫ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʫ ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ (100, 300, 500, 1000, 

3000 ʤ) (ʪʘʙʣ. ɹ.2). ʅʘ ʨʠʩ. ɹ.1 ʥʘʚʝʜʝʥʦ ʢʘʨʪʫ ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ 

ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʥʽ ʪʠʧʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʧʣʘʥʫ ʤʽʩʪʘ. ʆʩʢʽʣʴʢʠ ɼʘʨʥʠʮʴʢʠʡ ʨʘʡʦʥ ʤ. ʂʠʻʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʩʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ 

ʩʢʣʘʣʘ 646 ʤ ʜʣʷ ʫʩʽʭ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. ɹ.1). ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʘʨʢʽʚ ʪʘ 

ʧʨʠʣʝʛʣʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʣʘ 305 ʛʘ (ʪʘʙʣ. ɹ.1). ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱʽ ʧʘʨʢʽʚ ʪʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʽ ʪʝʨʠʪʦʨʽʾ ʞʠʪʣʦʚʦʾ 

ʟʘʙʫʜʦʚʠ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʟ ʙʫʬʝʨʥʠʭ ʟʦʥ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ ɹ.1 

ʂʦʨʝʣʷʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʚʽʜʩʪʘʥʥʶ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. ɺʽʜʤʽʯʝʥʦ 

ʥʝʛʘʪʠʚʥʠʡ ʜʦʩʪʦʚʽʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʧʣʦʱʝʶ ʧʘʨʢʽʚ ʫ ʨʘʜʽʫʩʽ 

100ῐ300 ʤ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ2,5 (r = - 0,44, p<0,05), 

ʧʣʦʱʝʶ ʧʘʨʢʽʚ ʫ ʨʘʜʽʫʩʽ 500 ʤ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (r = - 0,49, 

p<0,05), ʧʣʦʱʝʶ ʧʘʨʢʦʚʠʭ ʪʘ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʨʘʜʽʫʩʽ 1000 ʤ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (r = - 0,66, p<0,005), ʘ ʪʘʢʦʞ ʧʣʦʱʝʶ ʧʘʨʢʽʚ 

ʪʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫ ʟʦʥʽ 3000 ʤ ʽ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ      

(r= - 0,78, p<0,005) ʪʘ ʈʄ1 (r = - 0,66, p<0,05) (ʪʘʙʣ. 3.4). ʂʦʥʮʝʥʪʨʘʮʽʾ ʈʄ2,5 

ʥʝ ʚʠʷʚʠʣʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʆʢʨʽʤ ʪʦʛʦ, 

ʜʦʜʘʪʢʦʚʦ ʙʫʣʦ ʦʮʽʥʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʧʣʦʱʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ ʟʘʜʘʥʦʛʦ 

ʨʘʜʽʫʩʫ. ʅʘʡʚʠʱʠʤʠ ʙʫʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʫ ʨʘʜʽʫʩʽ 

100 ʤ (r = - 0,79, p<0,005), ʈʄ2,5 ʫ ʨʘʜʽʫʩʽ 1000 ʤ (r = - 0,53, p<0,05) ʽ ʈʄ1 ʫ 

ʨʘʜʽʫʩʽ 100 ʤ (r = - 0,63, p<0,05). ɼʦʩʪʦʚʽʨʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʈʄ10 ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (ʪʘʙʣ. 3.4). 

ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʜʘʥʠʭ ʱʦʜʦ 

ʱʽʣʴʥʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʫ ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʚʚʝʜʝʥʦ 
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ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʨʘʜʽʫʩʽ 100, 300 ʪʘ 500 ʤ ʚʽʜ ʢʦʞʥʦʾ ʟ 

ʪʦʯʦʢ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ (ʪʘʙʣ. ɹ.1, ɹ.2). ɺʽʜʤʽʯʝʥʦ 

ʜʦʩʪʦʚʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʪʘ ʢʽʣʴʢʽʩʪʶ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʚʩʽʭ ʚʠʟʥʘʯʝʥʠʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥʘʭ, ʟ ʥʘʡʚʠʱʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʟʦʥʠ ʨʘʜʽʫʩʦʤ 500 ʤ (r = 0,57, 

p<0,005) (ʪʘʙʣ. 3.4). ɼʣʷ ʨʝʰʪʠ ʨʝʯʦʚʠʥ ʢʦʨʝʣʷʮʽʷ ʥʝ ʚʠʷʚʣʝʥʘ. 

ɿ ʤʝʪʦʶ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʨʘʡʦʥʫ, 

ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʫ ʤʝʞʘʭ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʧʘʨʢʽʚ ʪʘ 

ʧʨʠʣʝʛʣʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʛʦ ʽʥʜʝʢʩʫ 

ʨʦʩʣʠʥʥʦʩʪʽ (ʚʠʤʽʨʶʻʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ -1 ʜʦ 1) (ʪʘʙʣ. ɹ.1, ɹ.2, ʨʠʩ. ɹ.2), 

ʧʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʷʢʦʛʦ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 2. ɼʦʩʪʦʚʽʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚô̫ ʟʦʢ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (r = - 0,59, p<0,005) 

ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ  50 ʤ (ʪʘʙʣ. 3.4). ɺʽʜʤʽʯʝʥʦ ʧʨʠʩʫʪʥʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʝʣʝʥʽ 

ʥʘʩʘʜʞʝʥʥʷ ʚ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ, ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʫ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ 

ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ (ʪʨʘʚô̫ ʥʠʡ ʧʦʢʨʠʚ, 

ʢʣʫʤʙʠ). ʆʜʥʘʢ, ʜʣʷ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʧʦʢʘʟʥʠʢʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʪʘ ʽʥʜʝʢʩʘʤʠ ʚʝʛʝʪʘʮʽʾ ʥʝ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ.  

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʣʝʣʴʥʦ ʽʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ 

ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʨʝʻʩʪʨʫʚʘʣʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ (ʪʘʙʣ. ɹ.1, ɹ.2). ɺʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ (ʪʘʙʣ. 3.4) ʤʽʞ 

ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (r = - 0,48, p<0,05), 

ʈʄ2,5 (r = - 0,48, p<0,05) ʽ ʈʄ1 (r = - 0,50, p<0,05). ʆʢʨʽʤ ʪʦʛʦ, ʚʽʜʤʽʯʝʥʦ 

ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʧʦʚʽʪʨʷ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ (r = - 0,57, p<0,05) ʪʘ 

ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ (r = - 0,66, p<0,05 ʜʣʷ ʈʄ2,5 ʽ ʈʄ1). ʂʦʨʝʣʷʮʽʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʟʤʽʥʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʣʘ 

ʥʝʟʥʘʯʥʦʶ (ʪʘʙʣ. 3.4). 
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ɺ ʦʢʨʝʤʠʭ ʨʦʙʦʪʘʭ ʟ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʨʝʛʨʝʩʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʚʦʜʷʪʴʩʷ ʚʘʨʽʘʥʪʠ ʤʦʜʝʣʝʡ, ʫ 

ʷʢʠʭ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʩʦʪʘ ʥʘʜ 

ʨʽʚʥʝʤ ʤʦʨʷ ʪʘ ʪʦʧʦʛʨʘʬʽʷ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ, ʻ ʟʥʘʯʠʤʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ [48, 125]. ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʘʥʘʯʝʥʝ, ʜʣʷ ʫʩʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʫ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ ʨʝʣʴʻʬʫ 

(ʨʠʩ. ɹ.3). ɿʥʘʯʥʠʭ ʧʝʨʝʧʘʜʽʚ ʚʠʩʦʪ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. ɼʣʷ ʞʦʜʥʦʾ ʨʝʯʦʚʠʥʠ ʥʝ ʚʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚô̫ ʟʢʫ ʟ 

ʚʠʩʦʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ ʨʝʣʴʻʬʫ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. 3.4).  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ɿʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʫ 

55 ʪʦʯʢʘʭ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ 

ɼʽʥʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ (2012 ʨ, 2014 ʨ.), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʨʷʜʫ 

ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʚʘʣʠ ʽʩʥʫʶʯʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ (ɻɼʂʤ.ʨ.): ʫ 2012 ʨ. 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʫ 1,7 ʨʘʟʠ (0,12 ï 8,58 ʤʛ/ʤ
3 
); ʫ 2014 ʨ. ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ï ʫ 

2,9 ʨʘʟʠ (0,0003 ï 1,460 ʤʛ/ʤ3), ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ï ʫ 2,8 ʨʘʟʠ (0,004 ï 0,576 

ʤʛ/ʤ3), ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ï ʫ 2,8 ʨʘʟʠ (0,003 ï 2,810 ʤʛ/ʤ3), ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ï ʫ 1,2 ʨʘʟʠ (0,030 ï 6,093 ʤʛ/ʤ
3
).  

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʟʚô̫ ʟʦʢ 

ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʘʟʦʪʫ ʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʈʄ10, ʈʄ2,5 ʽ ʈʄ1 

ʦʪʨʠʤʘʥʠʤʠ ʫ 2012 ʨ. ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʚʝʣʠʯʠʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʨʽʛ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʘʪʝʛʦʨʽʾ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ (ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ). ɿʚʘʞʘʶʯʠ ʥʘ ʦʪʨʠʤʘʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ, ʚʢʘʟʘʥʽ ʧʘʨʘʤʝʪʨʠ ʻ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 
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ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʈʄ10, ʈʄ2,5 ʽ ʈʄ1 ʥʘ ʚʠʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʫ ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʫ 

ʤʦʜʝʣʷʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ. 

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ 

 

1. ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʟʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʧʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ ʜʣʷ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ / ʆ. ɯ. ʊʫʨʦʩ, ʆ. ɺ. ɸʥʘʥʴʻʚʘ, ɸ. ɸ. ʇʝʪʨʦʩʷʥ,                   

ʆ. ʄ. ʂʘʨʪʘʚʮʝʚ, ɯ. ɺ. ʂʦʙʟʘʨʝʥʢʦ // ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʡ ʞʫʨʥʘʣ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚô̫ : ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬʝʨʝʥʮʽʾ 

ʧʨʠʩʚʷʯʝʥʦʾ ʚʩʝʩʚʽʪʥʴʦʤʫ ʜʥʶ ʟʜʦʨʦʚô̫ . ï ʂ., 2012. ï ˉ 1 (13). ï ʉ. 246 ï 247. 

2. ɸʥʘʣʽʟ ʧʦʣʽʪʠʢʠ ʩʪʦʩʦʚʥʦ ʛʽʛʽʻʥʠ ʧʦʚʽʪʨʷ ʧʨʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ / ʆ. ɯ. ʊʫʨʦʩ, ʆ. ɺ. ɸʥʘʥʴʻʚʘ, ʆ. ʄ. ʂʘʨʪʘʚʮʝʚ // 

ɻʽʛʽʻʥʽʯʥʘ ʥʘʫʢʘ ʪʘ ʧʨʘʢʪʠʢʘ: ʩʫʯʘʩʥʽ ʨʝʘʣʽʾ. ʄʘʪʝʨʽʘʣʠ XV ʟôʾ ʟʜʫ ʛʽʛʽʻʥʽʩʪʽʚ 

ʋʢʨʘʾʥʠ (20-21 ʚʝʨʝʩʥʷ 2012, ʤ. ʃʴʚʽʚ). ï ʃʴʚʽʚ, 2012. ï ʉ. 257-259. 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤʠ ʚʠʢʠʜʘʤʠ ʫ 

ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʾʚ / ʆ. ɺ. ɸʥʘʥʴʻʚʘ, ɸ. ɸ. ʇʝʪʨʦʩʷʥ,                        

ʃ. ɺ. ʇʝʪʨʫʢ, ʊ. ʇ. ʄʘʨʝʤʫʭʘ // ɾʫʨʥʘʣ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʤʝʜʠʯʥʠʭ 

ʥʘʫʢ ʋʢʨʘʾʥʠ : ʤʘʪʝʨʽʘʣʠ ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʦʾ 20-ʨʽʯʯʶ 

ʅɸʄʅʋ (5 ʙʝʨʝʟʥʷ 2013, ʤ. ʂʠʾʚ). ï ʂʠʾʚ, 2013. ʊ. 19, ʜʦʜʘʪʦʢ 2013 / ʛʦʣ. ʨʝʜ. 

ʘʢʘʜ. ɸ. ʄ. ʉʝʨʜʶʢ. ï ʂ. : ʅɸʄʅ ʋʢʨʘʾʥʠ, 2013. ï ʉ. 16ï17. 

4. ɸʥʘʥʴʻʚʘ ʆ. ɺ. ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʙʨʦʩʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ / 

ʆ. ɺ. ɸʥʘʥʴʻʚʘ, ɸ. ɸ. ʇʝʪʨʦʩʷʥ // ɿʜʦʨʦʚʴʝ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ: ʩʙ. ʥʘʫʯ. 

ʪʨʫʜʦʚ. ï ʄʠʥʩʢ: ʈʅʄɹ, 2014. ï ʊʦʤ 1 ï ɺʠʧ. 24. ï ʉ. 49ï55. 

5. ɼʦʩʣʽʜʞʝʥʥʷ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ / ʆ. ɯ. ʊʫʨʦʩ, 

ʆ. ɺ. ɸʥʘʥʴʻʚʘ, ɸ. ɸ. ʇʝʪʨʦʩʷʥ, ʊ. ʇ. ʄʘʨʝʤʫʭʘ // ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʽʛʽʻʥʠ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (ʜʝʩʷʪʽ ʤʘʨʟʻʻʚʩʴʢʽ ʯʠʪʘʥʥʷ): ʟʙʽʨʢʘ ʪʝʟ 
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ʜʦʧʦʚʽʜ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (9-10  ʞʦʚʪʥʷ 2014 ʨ.). ï ɺʠʧ. 14. ï ʂ., 2014. ï      

ʉ. 80ï82. 

6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ /               

ʆ. ɯ. ʊʫʨʦʩ, ɼ. ʉ. ʉʫʭʘʯʦʚ, ʃ. ɯ. ʄʠʭʽʥʘ, ʆ. ɺ. ɸʥʘʥʴʻʚʘ, ɺ. ʄ. ɯʚʘʩʝʥʢʦ // 

ɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʽʛʽʻʥʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ (11-ʪʽ ʤʘʨʟʻʻʚʩʴʢʽ 

ʯʠʪʘʥʥʷ): ʟʙʽʨʢʘ ʪʝʟ ʜʦʧʦʚʽʜ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (8-9 ʞʦʚʪʥʷ 2015 ʨ.). ï ʂ., 

2015. ï ʉ. 75ï76. 
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ʈʆɿɼɯʃ 4 

ʅɸʋʂʆɺɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɺʀɹʆʈʋ ʇɯɼʍʆɼɯɺ ɼʆ ʂɯʃʔʂɯʉʅʆɰ 

ʆʎɯʅʂʀ ɿɸɹʈʋɼʅɽʅʅʗ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ 

ɸɺʊʆʄʆɹɯʃʔʅʀʄ ʊʈɸʅʉʇʆʈʊʆʄ 

 

4.1 ɺʠʟʥʘʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ 

 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʠʢʦʥʘʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʧʠʩʘʥʦʛʦ ʫ ʨʦʟʜʽʣʽ 

3.2, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʣʽʥʽʡʥʦʾ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ PM10, PM2,5 ʽ ʈʄ1. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʝʥʮʽʡʥʠʡ ʚʥʝʩʦʢ ʽʥʰʠʭ, ʥʝ 

ʦʙʫʤʦʚʣʝʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʜʞʝʨʝʣ (ʙʣʠʟʴʢʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙô̒ ʢʪʽʚ, ʊɽʎ, ʟʝʣʝʥʽ/ʧʘʨʢʦʚʽ ʟʦʥʠ, ʪʠʤʯʘʩʦʚʽ ʥʝʦʨʛʘʥʽʟʦʚʘʥʽ 

ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʪʘ ʽʥ.) ʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʧʠʣʫ ʅɼɿʉ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʟʘʟʥʘʯʝʥʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥ ʥʝ 

ʨʦʟʛʣʷʜʘʣʠ.  

ʇʦʢʘʟʥʠʢʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʣʷ ʷʢʠʭ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʪʦʯʢʘʭ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʪʘʙʣ. 3.4) ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʜʣʷ 

ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. ʐʣʷʭʦʤ ʧʦʢʨʦʢʦʚʦʛʦ ʚʢʣʶʯʝʥʥʷ ʫʩʽʭ 

ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʜʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʙʫʣʦ ʦʪʨʠʤʘʥʦ çʥʘʡʢʨʘʱʫè ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ʂʦʞʥʫ ʟ ʤʦʜʝʣʝʡ ʙʫʣʦ 

ʦʧʠʩʘʥʦ ʫ ʚʠʛʣʷʜʽ ʢʦʤʙʽʥʘʮʽʾ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

(ʪʘʙʣ. 4.1) [123, 127, 157]. ɼʝʪʘʣʴʥʝ ʨʦʟô̫ ʩʥʝʥʥʷ ʱʦʜʦ ʧʦʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ, 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʫ ʥʘʚʝʜʝʥʠʭ ʨʽʚʥʷʥʥʷʭ, ʚʠʢʣʘʜʝʥʦ ʫ ʪʘʙʣʠʮʽ ɹ.2. ʊʦʯʥʽʩʪʴ 

ʤʦʜʝʣʝʡ ʦʮʽʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʥʷ ʩʢʦʨʠʛʦʚʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ 

(R
2
) ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʝʩʪʽʚ, ʦʧʠʩʘʥʠʭ ʫ ʨʦʟʜʽʣʽ 2, ʱʦ ʚʠʩʚʽʪʣʶʻ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʚʩʽ ʧʦʢʘʟʥʠʢʠ, ʜʣʷ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʧʘʨʥʦʾ 

ʢʦʨʝʣʷʮʽʾ ʫ ʪʘʙʣʠʮʽ 3.4 ʨʦʟʜʽʣʫ 3, ʫʚʽʡʰʣʠ ʜʦ ʦʩʪʘʪʦʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʣʝʡ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʈʄ10, ʈʄ2,5, ʈʄ1 (ʪʘʙʣ. 4.2).  

 

ʊʘʙʣʠʮʷ 4.1  

ʈʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʩʢʦʨʠʛʦʚʘʥʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
)  

 

ɿʘʙʨʫʜ- 

ʥʶʶʯʘ 

ʨʝʯʦʚʠʥʘ 

ʈʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ (LUR) R2 

ɸʟʦʪʫ 

ʜʽʦʢʩʠʜ 

LUR(NO2) = 0,16 + 8,49Ĭ10
-8 Ĭ TRAFLOAD1 ῐ 2,70Ĭ10-5 Ĭ 

DIST_TROAD2+3,00Ĭ10-5 Ĭ ROAD_LENGTH1003 ῐ 1,20Ĭ10-7Ĭ 

RESID3004 ῐ 1,34Ĭ10-8ĬPARK30005 

0,90 

ʆʢʩʠʜ 

ʚʫʛʣʝʮʶ 

LUR(CO) = - 0,47 + 2,60Ĭ10-5 Ĭ TRAFLOAD_L6 ῐ 3,08Ĭ10-3Ĭ 

RH7 + 7,54 Ĭ 10-3Ĭ ROAD_LENGTH508 ῐ1,55 Ĭ NDVI1009 
0,77 

PM10 

LUR(PM10) = 24,19+9,54 Ĭ 10
-4ĬTRAFLOAD1 ῐ 1,29 Ĭ 10-2 Ĭ 

DIST_SROAD10 + 8,57Ĭ10-3 Ĭ ROAD_LENGTH30011 + 4,15 Ĭ 

WIND12  

0,59 

PM2,5 

LUR(PM2,5) = -1,38+3,47Ĭ10-3 Ĭ TRAFLOAD1 - 1,49Ĭ10-3Ĭ 

DIST_TROAD2 + 4,65Ĭ10-4Ĭ ROAD_LENGTH100013 - 

1,89Ĭ10-6Ĭ PARK100014 

0,79 

PM1 

LUR(PM1) = - 1,50 + 3,42Ĭ10-3ĬTRAFLOAD1 - 7,36Ĭ10-4Ĭ 

DIST_SROAD10 + 3,73Ĭ10-4 Ĭ ROAD_LENGTH100013 - 

2,68Ĭ10-6 Ĭ PARK100014 

0,81 

 ʇʨʠʤʽʪʢʠ: 

1. TRAFLOAD ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʦʜ/ʛʦʜ 

2. DIST_TROAD ï ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʜʦʨʦʛʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʤ 

3. ROAD_LENGTH100 ï ʜʦʚʞʠʥʘ ʜʦʨʽʛ (ʤ) ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 100 ʤ 

4. RESID300 ï ʧʣʦʱʘ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ (ʤ
2
)ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 300 ʤ 

5. PARK3000 ï ʧʣʦʱʘ ʧʘʨʢʽʚ ʪʘ ʣʽʩʽʚ (ʤ
2
) ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 3000 ʤ 

6. TRAFLOAD_L ï ʢʽʣʴʢʽʩʪʴ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʜ/ʛʦʜ 

7. RH ï ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, % 

8. ROAD_LENGTH50 ʜʦʚʞʠʥʘ ʜʦʨʽʛ (ʤ) ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 50 ʤ 

9. NDVI100 ï ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 100 ʤ 

10. DIST_SROAD ï ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʘʚʪʦʜʦʨʦʛʠ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʤ 

11. ROAD_LENGTH300 ï ʜʦʚʞʠʥʘ ʜʦʨʽʛ (ʤ)ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 300 ʤ 

12. WIND ï ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩ 

13. ROAD_LENGTH1000 ï ʜʦʚʞʠʥʘ ʜʦʨʽʛ (ʤ) ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 1000 ʤ 

14. PARK1000 ï ʧʣʦʱʘ ʧʘʨʢʽʚ ʪʘ ʣʽʩʽʚ (ʤ
2
) ʫ ʙʫʬʝʨʥʽʡ ʟʦʥʽ ʨʘʜʽʫʩʦʤ 1000 ʤ 
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ʊʘʙʣʠʮʷ 4.2 

ʆʛʣʷʜ ʟʤʽʥʥʠʭ, ʱʦ ʫʚʽʡʰʣʠ ʜʦ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

 

ʅʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ ʉO NO2 PM10 PM2,5 PM1 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
) 0,77 0,90 0,59 0,79 0,81 

ʂʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 

- ʟʘʛʘʣʴʥʘ 
 

-ʣʝʛʢʦʚʽ ʘʚʪʦ + 

+ + + + 

ɼʦʨʦʛʠ: 

- ʜʦʚʞʠʥʘ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ 
 

- ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʜʦʨʦʛʠ 

 

50 ʤ 

 

- 

 

100 ʤ 

 

ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ 

 

300 ʤ 

 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ 

ʚʫʣʠʮʽ 

ʨʘʡʦʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ 

 

1000 ʤ 

 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ 

ʚʫʣʠʮʽ 

ʟʘʛʘʣʴʥʦʤʽʩʴʢʦʛʦ 

ʟʥʘʯʝʥʥʷ 

 

1000 ʤ 

 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ 

ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ 

ʂʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ: 

-ʧʣʦʱʘ ʞʠʪʣʦʚʦʾ 
 

ʟʘʙʫʜʦʚʠ ʚ ʨʘʜʽʫʩʽ 

- ʧʣʦʱʘ ʧʘʨʢʽʚ ʫ ʨʘʜʽʫʩʽ 

- 

 

- 

 

300 ʤ 

 

3000 ʤ 

- 

 

- 

 

- 

 

1000 ʤ 

- 

 

1000 ʤ 

ɯʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʨʘʜʽʫʩʽ 100 ʤ - - - - 

ʂʽʣʴʢʽʩʪʴ ʞʠʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ 

ʨʘʜʽʫʩʽ 

500 ʤ - - - - 

ʄʝʪʝʨʝʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ: 

- ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 
 

- ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

 

- 

 

+ 

 

- 

 

- 

 

+ 

 

- 

 

- 

 

- 

 

- 

 

- 

9
4
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ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ 

ʚʠʩʦʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2 
= 0,90, p<0,001) ʪʘ ʚʢʣʶʯʘʣʦ ʥʘʩʪʫʧʥʽ  

ʧʦʢʘʟʥʠʢʠ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ (TRAFLOAD) ʙʝʟ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ 

ʪʠʧʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩʦʚʠʡ 

ʧʝʨʽʦʜ; ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ  ʜʦʨʦʛʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ 

ʜʦʩʣʽʜʞʝʥʥʷ) (DIST_TROAD); ʜʦʚʞʠʥʘ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ 100 ʤ ʚʽʜ ʢʦʞʥʦʾ ʟ 

ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ (ROAD_LENGTH100), ʘ ʪʘʢʦʞ ʟʤʽʥʥʽ, ʱʦ ʦʧʠʩʫʶʪʴ 

ʢʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ῐ ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʟʘʡʥʷʪʦʾ 

ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ ʫ ʨʘʜʽʫʩʽ 300 ʤ (RESID300) ʪʘ ʧʣʦʱʘ ʧʘʨʢʽʚ ʪʘ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʫ ʨʘʜʽʫʩʽ 3000 ʤ (PARK3000) (ʪʘʙʣ. 4.1, 4.2). 

ʆʩʪʘʪʦʯʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚʢʣʶʯʘʣʘ ʜʝʱʦ 

ʤʝʥʰʝ ʧʦʢʘʟʥʠʢʽʚ ʥʽʞ ʤʦʜʝʣʴ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ: ʢʽʣʴʢʽʩʪʴ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ (TRAFLOAD_L), ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʚʠʟʥʘʯʝʥʠʡ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ; ʜʦʚʞʠʥʫ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ 50 ʤ ʚʽʜ ʢʦʞʥʦʾ ʟ ʪʦʯʦʢ 

ʜʦʩʣʽʜʞʝʥʥʷ (ROAD_LENGTH50); ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʨʘʜʽʫʩʽ 

100 ʤ (NDVI100) ʘ ʪʘʢʦʞ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ (RH). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

ʦʩʪʘʪʦʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʩʪʘʥʦʚʠʚ R
2 
= 0,77 (p<0,001). 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ, ʪʦ ʜʣʷ ʢʦʞʥʦʛʦ ʾʭ ʢʣʘʩʫ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʦʢʨʝʤʫ ʤʦʜʝʣʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʚʣʘʩʥʠʤ ʥʘʙʦʨʦʤ ʟʤʽʥʥʠʭ 

(ʪʘʙʣ. 4.1, 4.2). ʊʘʢ, ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʈʄ10 ʙʘʟʫʚʘʣʘʩʷ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʟʤʽʥʥʦʾ ʟʘʛʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ 

(TRAFLOAD) ʙʝʟ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ ʪʠʧʘʤʠ, ʚʽʜʩʪʘʥʥʶ ʜʦ ʥʘʡʙʣʠʞʯʦʾ 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ (DIST_SROAD), ʜʦʚʞʠʥʦʶ ʜʦʨʽʛ ʫ 

ʨʘʜʽʫʩʽ 300 ʤ (ROAD_LENGTH300) ʪʘ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ (WIND) ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2 

= 0,59 (p<0,001). ɿʤʽʥʥʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʝ 

ʙʫʣʘ ʟʥʘʯʠʤʦʶ ʜʣʷ ʞʦʜʥʦʾ ʽʥʰʦʾ ʤʦʜʝʣʽ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʥʝʚʠʩʦʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʪʨʫ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʥʝ ʙʫʣʠ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʜʽʦʢʩʠʜʫ 

ʘʟʦʪʫ, ʧʨʦʪʝ ʙʫʣʠ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʈʄ10 ʪʘ ʬʦʨʤʫʚʘʥʥʷ 
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ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʦʟʠʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʢʦʨʝʣʷʮʽʾ 

(ʪʘʙʣ. 3.4). 

ʈʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ʈʄ2,5 ʦʧʠʩʘʥʘ ʢʦʤʙʽʥʘʮʽʻʶ ʪʘʢʠʭ ʟʤʽʥʥʠʭ, ʷʢ 

ʟʘʛʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (TRAFLOAD) ʙʝʟ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ ʪʠʧʘʤʠ, ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ 

ʟʘʛʘʣʴʥʦʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ (DIST_TROAD), ʜʦʚʞʠʥʘ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ 1000 ʤ 

(ROAD_LENGTH1000) ʪʘ ʧʣʦʱʘ ʧʘʨʢʽʚ ʽ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫ ʨʘʜʽʫʩʽ 1000 ʤ 

(PARK1000) (ʪʘʙʣ. 4.1, 4.2). ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʤʦʜʝʣʽ ʩʢʣʘʚ R
2
 = 0,79 

(p<0,001).  

ʇʦʜʽʙʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʣʷ ʈʄ1. ʆʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʤʦʜʝʣʽ 

ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʟʘʛʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ 

(TRAFLOAD), ʚʽʜʩʪʘʥʽ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ (DIST_SROAD), ʜʦʚʞʠʥʠ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ 1000 ʤ 

(ROAD_LENGTH300) ʪʘ ʧʣʦʱʽ ʧʘʨʢʽʚ ʽ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫ ʨʘʜʽʫʩʽ 1000 ʤ 

(PARK1000) ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝʪʝʨʤʽʥʘʮʽʾ R
2
 = 0,81(p<0,001) (ʪʘʙʣ. 4.1, 4.2). 

ʅʘ ʦʩʥʦʚʽ ʦʧʠʩʘʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ  

ʙʫʣʦ ʦʮʽʥʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʈʄ10, ʈʄ2,5 ʪʘ 

ʈʄ1 ʜʣʷ 30 ʪʦʯʦʢ, ʫ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʫ 2012-2014 ʨʨ. ʆʪʨʠʤʘʥʽ ʟʤʦʜʝʣʴʦʚʘʥʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʦ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʢʘʭ. ʄʦʜʝʣʽ ʜʣʷ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʟʚʦʣʠʚʰʠ 

ʦʮʽʥʠʪʠ  ʜʦ 90 % ʪʘ 77 % ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. ʈʠʩʫʥʦʢ 4.1 

ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ.  

ɼʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʜʦʙʨʝ 

ʩʧʨʘʚʠʣʘʩʷ ʽʟ ʟʘʚʜʘʥʥʷʤ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʟʘʜʘʥʠʭ ʪʦʯʢʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʦʜʥʘʢ ʫ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ 

ʥʠʞʯʠʤʠ ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ. ɺʽʜʥʦʩʥʘ ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ ʤʽʞ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘ ʘʙʩʦʣʶʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʢʣʘʣʘ 3,3 % ʪʘ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 8 % ʟʘ ʘʙʩʦʣʶʪʥʠʤ ʟʥʘʯʝʥʥʷʤ.  
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ʂʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʦʾ ʤʦʜʝʣʽ, 

ʙʫʣʠ ʜʦʩʠʪʴ ʙʣʠʟʴʢʠʤʠ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʦʜʝʣʴ ʜʝʱʦ ʧʝʨʝʦʮʽʥʠʣʘ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʦʢʨʝʤʠʭ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʪʝ, ʚʮʽʣʦʤʫ, ʚʽʜʥʦʩʥʘ ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘ 

ʘʙʩʦʣʶʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 10 %. 

 

 

 

ʈʠʩ. 4.1 ʇʦʨʽʚʥʷʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ NO2 ʽ ʉʆ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

 

ʄʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ 

ʚʽʜʥʦʩʥʦ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ. ʊʘʢ, ʜʣʷ ʈʄ10 ʚʽʜʥʦʩʥʘ ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ ʤʽʞ 

ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 16 %.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʤʦʜʝʣʝʡ ʈʄ2,5 ʪʘ ʈʄ1, 

ʟʤʦʜʝʣʴʦʚʘʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ ʜʝʱʦ ʟʘʚʠʱʝʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʘʥʠʭ 

ʧʨʦʚʝʜʝʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʨʠʩ. 4.2). ʆʜʥʘʢ, ʚʽʜʥʦʩʥʘ ʩʝʨʝʜʥʷ ʨʽʟʥʠʮʷ 

ʤʽʞ ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʣʘ 13 % ʜʣʷ ʈʄ2,5 ʽ 12 % ʜʣʷ ʈʄ1. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʩʧʽʚʟʚʫʯʥʠʤʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʦʙʦʪʘʭ ʟ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ.  

 

 

 

ʈʠʩ. 4.2 ʇʦʨʽʚʥʷʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ PM10, ʈM2,5, ʈM1, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

 

ʆʢʨʝʤʽ ʟʘʢʦʨʜʦʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʠʩʫʶʪʴ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʽʟ ʟʥʘʯʝʥʥʷʤ R
2
 ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,52 ʜʦ 0,76 ʪʘ 

ʚʽʜ 0,50 ʜʦ 0,81 ʚʽʜʧʦʚʽʜʥʦ [123, 127, 157]. ʅʘʡʙʽʣʴʰ ʟʥʘʯʠʤʠʤʠ ʟʤʽʥʥʠʤʠ, ʷʢ 

ʽ ʫ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʤʦʜʝʣʷʭ, ʙʫʣʠ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʧʘʨʘʤʝʪʨʠ ʘʚʪʦʜʦʨʽʛ, ʷʢʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟʜʘʪʥʽ ʥʘ 60 % ʦʧʠʩʘʪʠ ʢʽʥʮʝʚʝ 

ʟʥʘʯʝʥʥʷ R
2
. ʂʦʤʙʽʥʘʮʽʷ ʪʘʢʠʭ ʟʤʽʥʥʠʭ ʷʢ ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ 
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ʟʘʚʘʥʪʘʞʝʥʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʪʘ ʱʽʣʴʥʽʩʪʴ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʜʦʟʚʦʣʠʣʘ ʦʮʽʥʠʪʠ 60% ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʡ NO2 ʫ ʤ. ʄʶʥʭʝʥ 

(R
2
=0,60) [158]. ɼʣʷ ʤ. ɭʢʘʪʝʨʠʥʙʫʨʛ (ʈʌ) ʽʥʩʪʠʪʫʪʦʤ ʧʨʦʤʠʩʣʦʚʦʾ ʝʢʦʣʦʛʽʾ 

ʋʨʘʣʴʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʈʦʩʽʡʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ NO2 ʟ R
2
=0,70 ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ 

ʜʚʦʭ ʟʤʽʥʥʠʭ: ʱʽʣʴʥʦʩʪʽ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʦʪʨʠʤʘʥʦʾ ʥʘ ʦʩʥʦʚʽ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ, ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʦʧʠʩʫʚʘʚ ʚʧʣʠʚ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʤʽʩʪʘ [49]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʚʦʣʽ ʚʠʩʦʢʫ ʩʭʦʞʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʢʦʝʬʽʮʽʻʥʪʠ ʪʘ ʟʤʽʥʥʽ ʨʝʛʨʝʩʽʡʥʦʾ 

ʤʦʜʝʣʽ, ʟʘʟʚʠʯʘʡ, ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʜʣʷ ʢʦʞʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʣʦʢʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ, ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʪʦʯʥʽ ʚʘʨʽʘʥʪʠ ʤʦʜʝʣʝʡ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ 

ʧʝʨʝʚʽʨʝʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʝʨʽʦʜ ʣʽʪʦ-ʦʩʽʥʴ. 

ʉʝʟʦʥʥʘ ʚʘʣʽʜʘʮʽʷ ʤʦʜʝʣʝʡ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʢʫ, ʥʝ ʚʠʢʦʥʫʚʘʣʘʩʷ.  

 

4.2 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ 

ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʜʦʩʪʫʧʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʘʥʠʭ ʽ ʯʠʥʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʪʘ 

ʈʘʜʠ ɭʚʨʦʧʠ ʱʦʜʦ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [2, 28, 159], ʫ ʧʨʝʜʩʪʘʚʣʝʥʽʡ 

ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ 

ʰʘʨʽ ʟ ʤʝʪʦʶ ʨʦʟʨʘʭʫʥʢʫ ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ ʨʽʟʥʽ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʜʣ̫ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ. ɼʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʫʩʝʨʝʜʥʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʦ 
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View v.9.3 (Lakes Environmental, ʣʽʮʝʥʟʽʷ ISCAY0002896), ʷʢʠʡ ʻ ʧʨʠʢʣʘʜʦʤ 

ʨʝʛʫʣʷʪʦʨʥʦʾ ʤʦʜʝʣʽ ɸʛʝʥʪʩʪʚʘ ʉʐɸ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʦʟʨʘʭʫʥʢʫ 

ʫʩʝʨʝʜʥʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ ʨʽʟʥʽ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ. ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʘʟʘʥʦʾ ʤʦʜʝʣʽ, 

ʚʠʢʦʥʘʥʦ ʪʝʩʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʩʪʫʧʽʥʴ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ 

ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʚʠʢʦʥʘʥʦ ʜʣʷ 28 

ʜʽʣʷʥʦʢ ʘʚʪʦʜʦʨʽʛ ʪʘ 6 ʧʝʨʝʭʨʝʩʪʴ, ʚ ʨʘʡʦʥʽ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ 2012 ʪʘ 2014 ʨʨ. (ʨʦʟʜʽʣʠ 2, 3). ɺʘʣʽʜʘʮʽʷ ʤʦʜʝʣʽ 

ʟʘ ʩʪʫʧʝʥʝʤ ʫʟʛʦʜʞʝʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʅɼɿʉ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ.  

 ʗʢ ʚʭʽʜʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʘʥʦ: ʚʽʜʧʦʚʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʜʦʨʽʛ ʪʘ 

ʧʝʨʝʭʨʝʩʪʴ (ʜʦʚʞʠʥʘ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʰʠʨʠʥʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʚʠʩʦʪʘ 

ʚʠʢʠʜʫ) ʫ ʚʠʛʣʷʜʽ ʧʘʨʘʤʝʪʨʽʚ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ (ʛ/ʩ) 

ʟʘʟʥʘʯʝʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʠʢ [148, 150, 160]; ʨʽʯʥʽ ʜʘʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ           

ʤ. ʂʠʻʚʘ; ʜʘʥʽ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʪʘʙʣʠʮʷʭ 

ɹ.3 ʽ ɹ.4 ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʧʨʠʡʥʷʪʠʭ ʜʦ ʨʦʟʨʘʭʫʥʢʫ, ʘ 

ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʛ/ʩ). ʌʘʡʣʠ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʫ ʬʦʨʤʘʪʘʭ SFC ʪʘ  PFL), ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ AERMET. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʠʢʦʥʘʥʦ ʜʣʷ 34 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ (ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʦʢ), ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʜʦʚʽʣʴʥʦ ʦʙʨʘʥʠʤ 

ʪʦʯʢʘʤ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ 2012 ʪʘ 2014 ʨʦʢʘʭ. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 1-

ʛʦʜʠʥʥʠʡ ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʜʦ ʘʥʘʣʽʟʫ ʙʫʣʦ 

ʚʢʣʶʯʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʫʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ.   
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ʋ ʪʘʙʣʠʮʽ 4.3 ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ 

ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚʽʜʤʽʯʘʣʦʩʷ ʜʦʩʠʪʴ ʭʦʨʦʰʝ ʫʟʛʦʜʞʝʥʥʷ ʥʘ ʨʽʚʥʽ ʤʝʜʽʘʥʠ. 

ɺʦʜʥʦʯʘʩ, ʜʣʷ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʤʽʨʶʚʘʥʴ, ʙʫʣʠ ʜʝʱʦ ʚʠʱʠʤʠ ʥʽʞ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 4.3  

ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

 

ɿʘʙʨʫʜʥʶʶʯʘ 

ʨʝʯʦʚʠʥʘ 

ɺʠʤʽʨʶʚʘʥʥʷ, ʤʛ/ʤ
3
 ʄʦʜʝʣʶʚʘʥʥʷ, ʤʛ/ʤ

3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 
ʄʝʜʽʘʥʘ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 
ʄʝʜʽʘʥʘ 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ
 

0,104 0,090 0,101 0,088 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 0,824 0,686 0,679 0,642 

ʉʽʨʢʠ ʜʽʦʢʩʠʜ 0,005 0,005 0,004 0,004 

ʅʝʤʝʪʘʥʦʚʽ 

ʚʫʛʣʝʚʦʜʥʽ 0,249 0,226 0,186 0,148 

ɿʚʘʞʝʥʽ ʯʘʩʪʢʠ ʈʄ10 0,048 0,044 0,031 0,026 

 

ɸʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʜʘʥʠʭ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ 34 ʪʦʯʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 4.4 ʪʘ ʥʘ ʨʠʩʫʥʢʫ 

4.3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʤʦʜʝʣʴ-ʚʠʤʽʨʶʚʘʥʥʷè ʟʥʘʭʦʜʠʣʠʩʷ ʫ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,5 ʜʦ 2,0  ʜʣʷ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʩʠʪʴ ʭʦʨʦʰʠʡ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʪʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [151ῐ153, 161]. ɼʣʷ ʫʩʽʭ ʨʝʯʦʚʠʥ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʈʄ10, ʫ ʧʦʥʘʜ 80% ʪʦʯʦʢ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʘʥʘʣʽʟʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ  ʟʥʘʭʦʜʠʣʠʩʷ ʫ çʜʽʘʧʘʟʦʥʽ ʢʨʘʪʥʦʤʫ 2è. ʆʢʨʽʤ ʪʦʛʦ, ʜʣʷ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʩʧʽʚʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

çʤʦʜʝʣʴ-ʚʠʤʽʨʶʚʘʥʥʷè ʟʥʘʭʦʜʠʣʦʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,7 ʜʦ 1,3 ʜʣʷ ʧʦʥʘʜ 70% 

ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʊʘʙʣʠʮʷ 4.4   

ʋʟʛʦʜʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ 

ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 34 ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

ɿʘʙʨʫʜʥʶʶʯʘ 

ʨʝʯʦʚʠʥʘ 

ʄʝʜʽʘʥʘ: 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʄʦʜʝʣʴ/ɺʠʤʽʨʶʚʘʥʥʷ 

ɺʽʜʩʦʪʦʢ ʟʥʘʯʝʥʴ ʫ ʜʽʘʧʘʟʦʥʽ:  

ʢʨʘʪʥʠʡ 2 30% 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 0,86 87,5 75,0 

ɸʟʦʪʫ ʜʽʦʢʠʜ
 

0,96 88,2 73,5 

ʉʽʨʢʠ ʜʽʦʢʩʠʜ 0,79 84,2 84,2 

ʅʝʤʝʪʘʥʦʚʽ 

ʚʫʛʣʝʚʦʜʥʽ 0,85 80,0 60,0 

ɿʚʘʞʝʥʽ ʯʘʩʪʢʠ ʈʄ10 0,59 50,0 36,6 

 

 

 

 ʈʠʩ. 4.3  ʈʦʟʧʦʜʽʣ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ çʤʦʜʝʣʴ-ʚʠʤʽʨʶʚʘʥʥʷè 

 

ʇʦʤʽʨʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʣʠʰʝ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʈʄ10 (50% ʟʥʘʯʝʥʴ ʫ 

çʜʽʘʧʘʟʦʥʽ ʢʨʘʪʥʦʤʫ 2è). ɺʦʜʥʦʯʘʩ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʦʾ          

ʜʽʘʛʨʘʤʠ (ʨʠʩ. 4.3), ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʙʫʣʠ ʤʝʥʰʠʤʠ 1 ʜʣʷ ʫʩʽʭ 
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ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʘʥʠʞʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ. 

ɿ ʤʝʪʦʶ ʜʦʜʘʪʢʦʚʦʾ ʚʘʣʽʜʘʮʽʾ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʫʩʝʨʝʜʥʝʥʦʾ 1-

ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ISC-AERMOD View v.9.3 ʫ 

ʚʠʟʥʘʯʝʥʠʭ 34 ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʤʦʜʝʣʴʦʚʘʥʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʦ 

ʩʧʽʚʩʪʘʚʣʝʥʦ ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʢʘʭ ʪʘ 

ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʨʠʩ. 4.4). 

ɼʣʷ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʭʦʨʦʰʝ ʫʟʛʦʜʞʝʥʥʷ 

ʤʽʞ  ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʟʘ ʇʽʨʩʦʥʦʤ (r) 

(ʨ<0,05). ʊʘʢ, ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʦ ʥʘʡʚʠʱʠʤ ʽ ʩʢʣʘʣʦ: r = 0,93 (p<0,05). ʂʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʪʘ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʝʱʦ 

ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (p<0,05): r = 0,88,  r = 0,90, r = 0,88 ʚʽʜʧʦʚʽʜʥʦ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʈʄ10 ʚʜ̔ʟʥʘʯʘʣʠʩʷ ʜʝʱʦ ʤʝʥʰʦʶ ʫʟʛʦʜʞʝʥʽʩʪʶ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʚʽʜʧʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʝʣʷʮʽʾ ʩʢʣʘʣʦ: r = 0,74 (p<0,05). 

ʊʘʢʠʤ ʯʠʥʦʤ, ɺʠʢʣʘʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ISC-

AERMOD View v.9.3 (Lakes Environmental), ʟ ʜʘʥʠʤʠ ʚʠʢʦʥʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ 

34 ʪʦʯʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʨʽʚʥʽ ʦʩʝʨʝʜʥʝʥʦʾ 1-

ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʟʘʟʥʘʯʝʥʫ ʤʦʜʝʣʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʫʩʝʨʝʜʥʝʥʠʭ 

1-, 24-ʛʦʜʠʥʥʠʭ, ʪʘ ʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟ 
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ʤʝʪʦʶ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ.  

 

   

 

 

 

 

 

 

 

ʈʠʩ. 4.4 ʇʦʨʽʚʥʷʥʥʷ ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʈʄ10 ʟ ʜʘʥʠʤʠ 

ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 
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4.3 ʈʦʟʨʘʭʫʥʦʢ ʫʩʝʨʝʜʥʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥ ̫ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

 

ɿʚʘʞʘʶʯʠ ʥʘ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ISC-

AERMOD View v.9.3 (Lakes Environmental), ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʨʦʟʜʽʣʽ ʨʦʙʦʪʠ, ʜʘʥʫ ʤʦʜʝʣʴ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ. ʉʢʣʘʜ ʪʘ ʦʙʩʷʛ ʥʝʦʙʭʽʜʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 2. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʜʣʷ 28 ʜʽʣʷʥʦʢ ʘʚʪʦʜʦʨʽʛ ʪʘ 6 ʧʝʨʝʭʨʝʩʪʴ, ʚ ʨʘʡʦʥʽ 

ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ 2012 ʪʘ 2014 ʨʨ. ʋ 

ʪʘʙʣʠʮʷʭ ɹ.3, ɹ.4 ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʧʨʠʡʥʷʪʠʭ ʜʦ 

ʨʦʟʨʘʭʫʥʢʫ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

(ʛ/ʩ), ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢ [148. 150], ʦʧʠʩʘʥʠʭ ʫ ʨʦʟʜʽʣʽ 2. ɼʦ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ: ʘʟʦʪʫ ʜʽʦʢʩʠʜ, ʦʢʩʠʜ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜ, ʥʝʤʘʪʘʥʦʚʽ ʚʫʛʣʝʚʦʜʥʽ, ʬʦʨʤʘʣʴʜʝʛʽʜ ʪʘ  ʈʄ10.  

ʅʘ ʨʠʩʫʥʢʫ 4.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʮʠʬʨʦʚʦʾ 

ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʙʩʦʣʶʪʥʽ ʚʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ 

ʨʝʣʴʻʬʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʙʫʣʠ ʫ ʜʽʘʧʘʟʦʥʽ 

ʚʽʜ 90 ʜʦ 110 ʤ ʫ ʨʦʟʨʽʟʽ ʧʽʚʥʽʯ-ʧʽʚʜʝʥʴ (ʨʠʩ. 4.6) ʪʘ ʚʽʜ 90 ʜʦ 130 ʫ ʨʦʟʨʽʟʽ 

ʟʘʭʽʜ-ʩʭʽʜ (ʨʠʩ. 4.7), ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʠʥʥʠʤ ʨʝʣʴʻʬʦʤ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʧʘʜ ʚʠʩʦʪʥʠʭ ʚʽʜʤʽʪʦʢ 

ʥʝ ʧʝʨʝʚʠʱʫʻ 50 ʤ ʥʘ 1 ʢʤ.  
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ʈʠʩ. 4.5 ʎʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ  

 

 ʈʦʟʨʘʭʫʥʦʢ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʧʨʦʚʝʜʝʥʦ ʫ 952 ʚʫʟʣʘʭ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʽʪʢʠ (ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʢʘʭ), 

ʱʦ ʙʫʣʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʤʽʱʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʢʨʦʢʦʤ 250 ʤ (ʨʠʩ. 

4.8). 

 

 ʈʠʩ. 4.6 ɺʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʨʝʣʴʻʬʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʦʟʨʽʟʽ 

ʧʽʚʥʽʯ-ʧʽʚʜʝʥʴ 
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 ʈʠʩ. 4.7 ɺʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʨʝʣʴʻʬʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʦʟʨʽʟʽ 

ʟʘʭʽʜ-ʩʭʽʜ 

 

 ʂʦʞʥʽʡ ʟ ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʦʢ ʙʫʣʦ ʧʨʠʩʚʦʻʥʦ ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʦʪʥʽ 

ʚʽʜʤʽʪʢʠ, ʟ ʤʝʪʦʶ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʥʘ ʧʨʦʩʪʦʨʦʚʝ 

ʧʦʰʠʨʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

 

 

 ʈʠʩ. 4.8  ʈʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʽʪʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ 
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ɺ ʪʘʙʣʠʮʽ 4.5 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʟʥʘʯʝʥʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʫʟʘʛʘʣʴʥʝʥʽ ʟʘ 952 ʨʝʮʝʧʪʦʨʥʠʤʠ ʪʦʯʢʘʤʠ.  

 

ʊʘʙʣʠʮʷ 4.5 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ 

 

ɿʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ / 

ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ 

ʂʦʥʮʝʥʪʨʘʮʽʷ, ʤʛ/ʤ
3
 

ʄʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

ʄʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

ʉʝʨʝʜʥʻ 

*** ʟʥʘʯʝʥʥʷ 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ  

1-ʛʦʜʠʥʘ 4,10Ĭ10
-3
 3,52Ĭ10

-1
 2,14Ĭ10

-2
 

24-ʛʦʜʠʥʠ 2,48Ĭ10
-3
 2,23Ĭ10

-1
 1,34Ĭ10

-2
 

ʈʽʢ 5,03Ĭ10
-4
 8,28Ĭ10

-2
 3,92Ĭ10

-3
 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ 

1-ʛʦʜʠʥʘ 2,28Ĭ10
-2
 2,10 1,19Ĭ10

-1
 

24-ʛʦʜʠʥʠ 1,37Ĭ10
-2
 1,33 7,43Ĭ10

-2
 

ʈʽʢ 2,77Ĭ10
-3
 4,95Ĭ10

-1
 2,17Ĭ10

-2
 

ʉʽʨʢʠ ʜʽʦʢʩʠʜ 

1-ʛʦʜʠʥʘ 9,55Ĭ10
-5
 1,23Ĭ10

-2
 6,99Ĭ10

-4
 

24-ʛʦʜʠʥʠ 4,23Ĭ10
-5
 7,70Ĭ10

-3
 4,34Ĭ10

-4
 

ʈʽʢ 1,31Ĭ10
-5
 2,80Ĭ10

-3
 1,40Ĭ10

-4
 

ʅʝʤʝʪʘʥʦʚʽ ʚʫʛʣʝʚʦʜʥʽ  

1-ʛʦʜʠʥʘ 8,72Ĭ10
-3
 1,01 4,30Ĭ10

-2
 

24-ʛʦʜʠʥʠ 5,30Ĭ10
-3
 6,28Ĭ10

-1
 2,66Ĭ10

-2
 

ʈʽʢ 1,12Ĭ10
-3
 2,25Ĭ10

-1
 7,74Ĭ10

-3
 

ɿʚʘʞʝʥʽ ʯʘʩʪʢʠ ʈʄ10 

1-ʛʦʜʠʥʘ 8,98Ĭ10
-4
 1,07Ĭ10

-1
 4,64Ĭ10

-3
 

24-ʛʦʜʠʥʠ 5,44Ĭ10
-4
 6,80Ĭ10

-2
 2,90Ĭ10

-3
 

ʈʽʢ 1,11Ĭ10
-4
 2,54Ĭ10

-2
 8,48Ĭ10

-4
 

ʌʦʨʤʘʣʴʜʝʛʽʜ  

1-ʛʦʜʠʥʘ 1,24Ĭ10
-4
 6,67Ĭ10

-3
 6,42Ĭ10

-4
 

24-ʛʦʜʠʥʠ 7,87Ĭ10
-5
 4,17Ĭ10

-3
 4,02Ĭ10

-4
 

ʈʽʢ 1,61Ĭ10
-5
 1,47Ĭ10

-3
 1,17Ĭ10

-4
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ɺʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ , ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʪʘ 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʫ ɺ (ʨʠʩ. ɺ.1ῐɺ.6). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʦʥʠ ʧʽʜʚʠʱʝʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ ʢʦʞʥʦʾ ʽʟ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʬʦʨʤʫʚʘʣʠʩʷ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ ʽʟ ʟʤʝʥʰʝʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʜʞʝʨʝʣʘ ʚʧʣʠʚʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʘ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʾ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʦʥʘ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʱʦ ʨʫʭʘʻʪʴʩʷ ʘʚʪʦʜʦʨʦʛʦʶ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 300 ʜʦ 500 ʤ ʚʽʜ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʣʴʻʬʫ ʜʽʣʷʥʢʠ [9, 162]. ʊʘʢ, ʚ ʨʦʙʦʪʘʭ 

ʦʢʨʝʤʠʭ ʘʚʪʦʨʽʚ ʧʦʢʘʟʘʥʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʫʛʣʝʮʶ ʦʢʩʠʜʫ ʥʘ 60-80% 

ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ ʚʞʝ ʥʘ ʧʝʨʰʠʭ 100ʤ [118], ʜʣʷ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ (ʈʄ2,5) ʥʘ 50% ʫ ʨʘʜʽʫʩʽ 100-150 ʤ [163], ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʦʢʩʠʜʽʚ ʘʟʦʪʫ 

ʧʝʨʰʝ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜʤʽʯʘʻʪʴʩʷ ʣʠʰʝ ʥʘ ʚʽʜʩʪʘʥʽ 200 ʤ [164]. ɼʣʷ 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʙʝʟ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʘ ʬʨʘʢʮʽʷʤʠ ʚʽʜʤʽʯʘʚʩʷ ʨʽʟʢʠʡ ʩʧʘʜ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 150 ʤ [118]. ɺʦʜʥʦʯʘʩ ʘʥʘʣʽʟ ʟʤʽʥʠ ʛʨʘʜʽʻʥʪʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟ ʧʽʜʚʽʪʨʷʥʦʾ ʩʪʦʨʦʥʠ ʘʚʪʦʜʦʨʦʛʠ ʧʦʢʘʟʘʚ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʩʷʛʘʶʪʴ ʬʦʥʦʚʠʭ ʨʽʚʥʽʚ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ 300-500 ʤ, ʘ ʫ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʟʦʢʨʝʤʘ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ῐ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 1500 ʤ [10, 

164].  

ɿ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʛʣʠʙʠʥʠ ʧʨʦʥʠʢʥʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ 

ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ, ʙʫʣʦ ʦʮʽʥʝʥʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ 

(ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ῐ 4180 ʦʜ/ʛʦʜ) ʪʘ ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ 

(ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ῐ 1992 ʦʜ/ʛʦʜ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʩʝʨʝʜʥʴʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʚʪʦʜʦʨʽʛ.  
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ʅʘ ʨʠʩʫʥʢʘʭ 4.9 ῐ 4.11 ʥʘʚʝʜʝʥʦ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʚ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ.  

 

 

 

ʈʠʩ. 4.9 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʫ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪʫ              

ʇ. ʊʠʯʠʥʠ 

 

ɼʣʷ ʫʩʽʭ ʪʠʧʽʚ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ 200 ʤ ʜʣʷ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʟ 150 ʤ ʜʣʷ 

ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ. ɺʦʜʥʦʯʘʩ, ʜʣʷ 1-ʛʦʜʠʥʥʦʛʦ ʧʝʨʽʦʜʫ ʫʩʝʨʝʜʥʝʥʥʷ 

ʥʘʡʚʠʱʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 50 ʤ ʚʽʜ 

ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦ ʬʦʥʦʚʠʭ ʨʽʚʥʽʚ ʚʽʜʤʽʯʘʣʦʩʷ ʥʘ 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ 

ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 

ʇʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʇʘʚʣʘ ʊʠʯʠʥʠ 
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ʚʽʜʩʪʘʥʽ ʧʦʥʘʜ 400 ʤ, ʱʦ ʩʧʽʚʟʚʫʯʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫ 

ʨʦʙʦʪʘʭ N.L. Gilbert ʪʘ M. Jerrett [10, 164].  

 

 

 

ʈʠʩ. 4.10 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 24-ʛʦʜʠʥʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʫ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ 

ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ 

 

ʋʩʝʨʝʜʥʝʥʽ 24-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʦʩʪʫʧʦʚʠʤ 

ʟʥʠʞʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ ʥʘ 

ʚʽʜʩʪʘʥʴ ʜʦ 200 ʤ, ʦʜʥʘʢ ʬʦʥʦʚʠʭ ʨʽʚʥʽʚ ʚʦʥʠ ʜʦʩʷʛʘʣʠ ʣʠʰʝ ʥʘ ʚʽʜʩʪʘʥʽ 

ʙʣʠʟʴʢʦ 450-500 ʤ (ʨʠʩ. 4.10). ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʫʩʝʨʝʜʥʝʥʠʭ ʨʽʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʪʦ ʚʽʜʤʽʯʘʣʦʩʷ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʞʝ ʥʘ ʚʽʜʩʪʘʥʽ 200 ʤ (ʨʠʩ. 4.11). 

 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ 

ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 
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ʈʠʩ. 4.11 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ ʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʫ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪʫ              

ʇ. ʊʠʯʠʥʠ 

 

 ɿʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʢʘʨʪʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʝʨʝʜʥʝʥʽ 

1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʙʫʣʠ ʥʘʡʚʠʱʠʤʠ ʫ ʨʘʜʽʫʩʽ ʜʦ 200 ʤ 

ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʽʟ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʫ 

ʤʝʞʘʭ ʥʘʩʪʫʧʥʠʭ 200 ʤ (ʨʠʩ. 4.12). ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ, ʪʦ 

ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʞʝ ʥʘ ʧʝʨʰʠʭ 50 ʤ.  

 

 

 

ʇʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʇʘʚʣʘ ʊʠʯʠʥʠ 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ 
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ʈʠʩ. 4.12 ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1-ʛʦʜʠʥʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ 

ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ 

 

ʉʭʦʞʘ ʪʝʥʜʝʥʮʽʷ ʚʽʜʤʽʯʘʣʘʩʷ ʽ ʜʣʷ ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ 24-ʛʦʜʠʥʠʡ ʧʝʨʽʦʜ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʨʠʩ. 4.13). ɺʦʜʥʦʯʘʩ, ʟʥʠʞʝʥʥʷ ʫʩʝʨʝʜʥʝʥʦʾ 

ʨʽʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ ʬʦʥʦʚʦʛʦ ʨʽʚʥʷ ʚʽʜʤʽʯʘʣʦʩʷ ʣʠʰʝ ʥʘ ʚʽʜʩʪʘʥʽ 300 ʤ ʥʘ 

ʧʨʦʩʧʝʢʪʽ  ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʥʘ 100 ʤ ʜʣʷ ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ (ʨʠʩ. 4.14). 

 

 

 

 

 

 

ʇʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʇʘʚʣʘ ʊʠʯʠʥʠ 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʇʘʚʣʘ ʊʠʯʠʥʠ 
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ʈʠʩ. 4.13 ῐ ʇʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 24-ʛʦʜʠʥʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ 

ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ 

 

ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʦʧʠʩʘʥʽ ʚʠʱʝ ʪʝʥʜʝʥʮʽʾ ʧʦʰʠʨʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʫ ʨʘʡʦʥʽ 

ʜʽʣʷʥʦʢ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʚʪʦʜʦʨʽʛ ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪ               

ʇ. ʊʠʯʠʥʠ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʩʪʘʪʥʶ ʚʘʣʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ISC-AERMOD View v.9.3 ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʣʽʚ ʢʦʥʮʝʥʪʨʘʮʽʡ.  

 

 

ʇʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʇʘʚʣʘʊʠʯʠʥʠ 

ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ 



115 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.14 ῐ ʇʦʨʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ ʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʨʘʡʦʥʽ ʜʽʣʷʥʢʠ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪʫ           

ʇ. ʊʠʯʠʥʠ 

 

4.4 ʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ, ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʜʘʥʠʤ ʪʠʧʦʤ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʆʧʠʩʘʥʠʡ 

ʇʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ 

ʇʨʦʩʧʝʢʪ ʇʘʚʣʘ ʊʠʯʠʥʠ 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ 
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ʧʽʜʭʽʜ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʪʝʨʠʪʦʨʽʡ, ʜʣʷ ʷʢʠʭ ʚʽʜʩʫʪʥʽ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʜʘʥʽ ʤʝʨʝʞʽ ʩʪʘʥʮʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʷʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ.  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʠʢʣʘʜʝʥʘ ʫ ʧʘʪʝʥʪʽ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 96939-2015 çʉʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè 

(ʦʧʫʙʣʽʢʦʚʘʥʠʡ: 25.02.2015, ɹʶʣ. ˉ 4.) 

 ʅʘ ʦʙʨʘʥʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʟʥʘʯʝʥʠʭ ʪʦʯʢʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʦʩʝʨʝʜʥʝʥʠʭ ʟʘ ʧʝʚʥʠʡ ʯʘʩʦʚʠʡ 

ʧʝʨʽʦʜ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʴ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ï ʛʦʩʪʨʠʡ ʯʠ ʭʨʦʥʽʯʥʠʡ 

ʚʧʣʠʚ) ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʢʠʜʘʶʪʴʩʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʧʨʦʙʦʚʽʜʙʦʨʦʤ ʬʽʢʩʫʶʪʴ ʢʽʣʴʢʽʩʪʴ 

ʦʜʠʥʠʮʴ ʪʨʘʥʩʧʦʨʪʫ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʪʘ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ 

ʘʥʘʣʽʟʫ (ɻɯʉ, ʧʨʦʜʫʢʪʠ ArcGis ʪʘ ʘʥʘʣʦʛʽʯʥʽ) ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʫʧʥʠʭ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʩʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʦʥʥʫ ʢʘʨʪʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʪʘ ʙʘʟʫ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʷʢʘ ʚʢʣʶʯʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʘʚʪʦʰʣʷʭʽʚ,  ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʨʦʟʧʦʜʽʣʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʽʣʴʥʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʽʥ. ʇʽʜʛʦʪʦʚʣʝʥʽ ʙʘʟʠ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʩʪʫʧʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʘʨʘʤʝʪʨʽʚ (ʟʤʽʥʥʠʭ), ʱʦ 

ʦʧʠʩʫʶʪʴ ʢʦʞʥʫ ʟ ʪʦʯʦʢ ʧʨʦʚʝʜʝʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʧʝʨʝʣʽʢ ʤʦʞʝ ʙʫʪʠ 

ʜʦʧʦʚʥʝʥʠʤ ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʧʘʨʘʤʝʪʨʘʤʠ):  

- ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʨʽʟʥʦʛʦ ʪʠʧʫ 

(ʤ), ʱʽʣʴʥʽʩʪʴ ʘʚʪʦʜʦʨʽʛ ʚ ʤʝʞʘʭ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʭ ʢʨʫʛʦʚʠʭ ʙʫʬʝʨʥʠʭ 

ʟʦʥ ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ (ʚʽʜ 50 ʜʦ 1000 ʤ) ʚʽʜ ʢʦʞʥʦʾ ʟ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʜʦʨʽʛ ʚ ʤʝʞʘʭ ʙʫʬʝʨʥʠʭ ʟʦʥ ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ (ʚʽʜ 50 ʜʦ 1000 

ʤ) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʤʝʨʝʞʫ ʘʚʪʦʜʦʨʽʛ; 
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- ʧʣʦʱʘ ʟʘʡʥʷʪʘ ʧʽʜ ʞʠʪʣʦʚʫ ʟʘʙʫʜʦʚʫ ʪʘ ʧʘʨʢʠ, ʢʽʣʴʢʽʩʪʴ ʙʫʜʽʚʝʣʴ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʭ ʢʨʫʛʦʚʠʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥ ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ (ʚʽʜ 100 ʜʦ 1000 ʤ)  ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʪʠʧʽʚ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ; 

- ʚʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʪʘ ʚʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʚʦʜʥʦʛʦ ʦʙô̒ ʢʪʫ 

(ʤ) ʥʘ ʦʩʥʦʚʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ (ʢʦʦʨʜʠʥʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʢʠ ʚ ʧʨʦʝʢʮʽʾ 

UTM); 

- ʥ̔ʰʽ ʟʤʽʥʥʽ ʥʘ ʦʩʥʦʚʽ ʜʦʩʪʫʧʥʠʭ ʜʘʥʠʭ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ ʚʧʣʠʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʜʽʣʷʥʮʽ: 

ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ 

ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʢʨʫʛʦʚʠʭ ʙʫʬʝʨʥʠʭ ʟʦʥ 

ʨʽʟʥʦʛʦ ʨʘʜʽʫʩʫ (ʚʽʜ 50 ʜʦ 1000 ʤ). 

ʈʦʟʤʽʨ ʙʫʬʝʨʥʠʭ ʟʦʥ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʷʢʦʩʪʽ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʢʽʥʮʝʚʦʾ ʤʦʜʝʣʽ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ 

ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʦʞ ʜʦ ʧʝʨʝʣʽʢʫ ʟʤʽʥʥʠʭ ʚʢʣʶʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʥʘ ʪʠʧʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ), ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ) ʪʘ ʽʥ., ʟʘ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 

ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ ʧʨʠʣʝʛʣʽʡ ʘʚʪʦʜʦʨʦʟʽ (ʢʤ/ʛʦʜ).  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʾ 

ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ (ʧʦʢʨʦʢʦʚʘ ʨʝʛʨʝʩʽʷ ʚʧʝʨʝʜ ʯʠ ʧʦʢʨʦʢʦʚʘ ʨʝʛʨʝʩʽʷ ʥʘʟʘʜ). 

ʄʝʪʦʜ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʰʫʢʫ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʽʩʥʫʶʯʠʤ 

ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ Y (ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʪʨʠʤʘʥʽ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʶʚʘʥʴ) ʪʘ 

ʟʤʽʥʥʠʤʠ ʍ, ʱʦ ʻ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʨʠʪʦʨʽʾ, ʰʣʷʭʦʤ 

ʧʦʯʝʨʛʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʫʩʽʭ ʟʤʽʥʥʠʭ ʪʘ ʚʢʣʶʯʘʻ:  

- ʨʘʥʞʫʚʘʥʥʷ ʟʤʽʥʥʠʭ ʟʘ ʩʪʫʧʝʥʝʤ ʾʭ ʢʦʨʝʣʷʮʽʾ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ; 

- ʚʠʙʽʨ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʙʽʣʴʰʝ ʥʽʞ ʽʥʰʽ ʢʦʨʝʣʶʻ ʟ ʦʪʨʠʤʘʥʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ, ʟ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟʤʽʥʥʠʭ; 
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- ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʚʽʜʽʙʨʘʥʠʤʠ ʟʤʽʥʥʠʤʠ; 

ʚʠʢʣʶʯʝʥʥʷ ʟʤʽʥʥʠʭ, ʱʦ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ (r Ó 0,6 ʟʘ ʇʽʨʩʦʥʦʤ, ʨ<0,05); 

- ʧʨʦʚʝʜʝʥʥʷ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʽ ʟʤʽʥʥʠʤʠ, ʱʦ 

ʣʠʰʠʣʠʩʷ; 

- ʚʠʢʣʶʯʝʥʥʷ ʟ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʥʥʠʭ, ʱʦ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ 

ʟʥʘʯʠʤʠʤʠ ʪʘ/ʯʠ ʟʤʽʥʥʠʭ, ʟʥʘʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʷʢʠʭ ʩʫʧʝʨʝʯʘʪʴ ʧʨʝʜʤʝʪʥʦʤʫ 

ʩʤʠʩʣʫ ʤʦʜʝʣʽ (ʩʫʜʞʝʥʥʷ ʧʨʦ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ: 

ʥʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʧʦʚʠʥʥʘ ʟʨʦʩʪʘʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʘ ʥʝ ʥʘʚʧʘʢʠ); 

- ʧʦʚʪʦʨʝʥʥʷ ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ ʢʨʦʢʽʚ ʪʘ ʚʠʣʫʯʝʥʥʷ ʟʤʽʥʥʠʭ, ʱʦ ʚʥʦʩʷʪʴ 

ʤʝʥʰʝ 1% ʜʦʢʘʟʦʚʦʩʪʽ ʚ ʩʢʦʨʠʛʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
) 

ʦʩʪʘʪʦʯʥʦʾ ʤʦʜʝʣʽ. 

ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʤʦʜʝʣʴ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽ ʫ ʚʠʛʣʷʜʽ: 

 

Y = b0 + b1X1 + b2X2 + . . . . + bnXn ,              (4.1) 

 

ʜʝ Y - ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ;  

ʍ1, ʍ2, . . . . ʍn ῐ ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ, ʱʦ ʻ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʨʠʪʦʨʽʾ;  

 b0, b1, . . . . bn ῐ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʷʢ ʟʤʽʥʶʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ʟʘ ʟʤʽʥʠ ʘʨʛʫʤʝʥʪʫ. 

 

ʊʦʯʥʽʩʪʴ ʤʦʜʝʣʽ ʦʮʽʥʶʶʪʴ, ʷʢ ʯʘʩʪʢʫ ʜʠʩʧʝʨʩʽʾ ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʦʜʝʣʣʶ, ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʩʢʦʨʠʛʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ (R
2
), ʷʢʠʡ ʧʨʠʡʤʘʻ 

ʟʥʘʯʝʥʥʷ ʚʽʜ 0 ʜʦ 1. ɼʣʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʤʦʞʣʠʚʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʢʘʣʠ ʏʝʜʜʦʢʘ: 0,1 ï 0,3 ʩʣʘʙʢʠʡ ʭʘʨʘʢʪʝʨ ʟʚʷʟʢʫ, 0,3 ï 0,5  

ʧʦʤʽʨʥʠʡ, 0,5 ï 0,7 ʜʦʩʪʘʪʥʽʡ, 0,7 ï 0,9  ʚʠʩʦʢʠʡ, 0,9 ï 0,99 ʜʫʞʝ ʚʠʩʦʢʠʡ. 

ɿʥʘʯʝʥʥʷ R
2
 ʪʘʢʦʞ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʫ ʚʽʜʩʦʪʢʘʭ, ʦʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪ 

ʜʝʪʝʨʤʽʥʘʮʽʾ
 
ʬʘʢʪʠʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʽʜʩʦʪʦʢ ʦʧʠʩʘʥʦʾ 

ʨʽʚʥʷʥʥʷʤ ʜʠʩʧʝʨʩʽʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ. ʇʝʨʝʚʽʨʢʫ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʾ 
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ʤʦʜʝʣʽ ʧʨʦʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʽʜʭʦʜʽʚ ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 2). ʆʮʽʥʢʫ ʩʪʽʡʢʦʩʪʽ ʤʦʜʝʣʽ 

ʚʠʢʦʥʫʶʪʴ ʰʣʷʭʦʤ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʴʥʠʭ ʜʘʥʠʭ ʟ ʜʘʥʠʤʠ ʱʦʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʽʥʰʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʩʝʨʽʾ ʪʝʩʪʽʚ ʢʨʦʩ-

ʧʝʨʝʚʽʨʢʠ ʟ ʧʦʯʝʨʛʦʚʠʤ ʚʠʢʣʶʯʝʥʥʷʤ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʘʚʪʦʨʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ, 

ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʪʘ  ʟʚʘʞʝʥʠʤʠ ʯʘʩʪʢʘʤʠ ʨʽʟʥʦʛʦ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʤʝʪʨʫ 

PM10, PM2,5, PM1, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. 

ʂʠʻʚʘ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ɿ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʚʥʠʭ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ 

ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ (ʥʘ ʧʨʠʢʣʘʜʽ ISC-AERMOD View, Lakes 

Environmental) ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʝʢʩʧʦʟʠʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʦʙʫʤʦʚʣʝʥʠʤ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ.  

3. ʆʧʠʩʘʥʦ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ʆʩʪʘʪʦʯʥʽ ʚʘʨʽʘʥʪʠ ʤʦʜʝʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ 

(ʨ<0,001): R
2 
= 0,90 ʜʣʷ NO2 , R

2 
= 0,77 ʜʣʷ ʉʆ, R

2
=0,59 ʜʣʷ ʈʄ10, R

2
=0,79 ʜʣʷ 

ʈʄ2,5 ̔  R
2
=0,81 ʜʣʷ ʈʄ1. 
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4. ɺʩʪʘʥʦʚʣʝʥʦ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʽ ISC-AERMOD            

View v.9.3 (Lakes Environmental), ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ 

ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 

1-ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɼʘʥʫ ʤʦʜʝʣʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʫʩʝʨʝʜʥʝʥʠʭ  ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟ 

ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ. 

5. ʈʦʟʨʘʭʦʚʘʥʦ ʫʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ, 24-ʛʦʜʠʥʥʽ ʪʘ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʽ 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʜʣʷ 

952 ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʦʢ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ 

ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ. 

6. ʆʮʽʥʝʥʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʨʘʡʦʥʽ ʘʚʪʦʜʦʨʽʛ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ: ʟʥʠʞʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1-, 24-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʜʦ ʬʦʥʦʚʠʭ ʨʽʚʥʽʚ ʥʘ ʚʽʜʩʪʘʥʽ 450ῐ500 ʤ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʘʚʪʦʜʦʨʦʛʠ, ʘ ʜʣʷ ʫʩʝʨʝʜʥʝʥʠʭ ʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ῐ ʧʦʯʠʥʘʶʯʠ ʟ 200 ʤ; ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ 1- ʪʘ 24-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʥʘ ʚʽʜʩʪʘʥʽ 200 ʤ 

ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫʩʝʨʝʜʥʝʥʽ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʷʛʘʣʠ 

ʬʦʥʦʚʦʛʦ ʨʽʚʥʷ ʥʘ ʚʽʜʩʪʘʥʽ 300 ʤ.  

7. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʦʮʽʥʠʪʠ ʧʨʦʩʪʦʨʦʚʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʤʽʩʪ,  ʧʦʙʫʜʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʨʠʟʠʢʦʚʠʭ ʪʘ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʧʜ̔ʭʽʜ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʠʤ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʪʘ ʩʪʘʥʫ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ. 
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ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 

 

1. ɺʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʟʦʥ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ / ɸ. ʄ. ʉʝʨʜʶʢ, ʆ. ɯ. ʊʫʨʦʩ,                   

ɸ. ɸ. ʇʝʪʨʦʩʷʥ, ʆ. ʄ. ʂʘʨʪʘʚʮʝʚ, ʆ. ɺ. ɺʦʟʥʶʢ
1
, ɺ. ɺ. ɹʠʯʢʦʚ //                      

VI ʄʽʞʥʘʨʦʜʥʠʡ ʚʠʩʪʘʚʢʦʚʠʡ ʬʦʨʫʤ çʊʝʭʥʦʣʦʛʽʷ ʟʘʭʠʩʪʫ ï 2007è. ʅʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʡ ʩʝʤʽʥʘʨ: ɼʝʢʣʘʨʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʦʙô̒ ʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʷʢ 

ʟʘʩʽʙ ʨʝʛʫʣʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʫ (ʜʝʨʞʘʚʠ) : ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʂ., 2007. ï  
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ʈʆɿɼɯʃ 5 

ɻɯɻɯɭʅɯʏʅɸ ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɺʀʂʀɼɯɺ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊʋ ʅɸ ɿɼʆʈʆɺ'ʗ ʅɸʉɽʃɽʅʅʗ ʄɯʉʊ ʅɸ ʆʉʅʆɺɯ 

ʄɽʊʆɼʆʃʆɻɯɰ ʆʎɯʅʂʀ ʈʀɿʀʂʋ 

 

5.1 ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ 

 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʱʦ ʬʦʨʤʫʪ̒ʴʩʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ʘʚʪʦʜʦʨʽʛ, 

ʟʤʦʜʝʣʴʦʚʘʥʽ  ʟʘ ʜʦʧʦʤʦʛʦʶ ISC-AERMOD View v.9.3 (Lakes Environmental) 

ʫʩʝʨʝʜʥʝʥʽ 1-, 24-ʛʦʜʠʥʥʽ ʪʘ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʽ ʈʄ10 ʜʣʷ 

952 ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʦʢ (ʪʘʙʣ. 4.5) ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʶʯʠʤʠ ʚʽʪʯʠʟʥʷʥʠʤʠ 

ʥʦʨʤʘʪʠʚʘʤʠ [138] ʪʘ ʨʝʬʝʨʝʥʪʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ [44, 110, 112, 165]. 

ɿʥʘʯʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.1.  

 

ʊʘʙʣʠʮʷ 5.1  

ɺʽʪʯʠʟʥʷʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʚʤʽʩʪʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ  ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ [138] 

 

ˉ 

ʧ/ʧ 

ʂʦʜ 

ʄʆɿ 
ʅʘʟʚʘ ʨʝʯʦʚʠʥʠ 

ɻɼʂʤ.ʨ. 

 

ɻɼʂʩ.ʜ. 

ʂʣʘʩ 

ʥʝʙʝʟ-

ʧʝʢʠ 

ʤʛ/ʤ
3
 ʤʢʛ/ʤ

3
 ʤʛ/ʤ

3
 ʤʢʛ/ʤ

3
  

1.  337 ɺʫʛʣʝʮʶ ʦʢʩʠʜ 5 5000 3 3000 4 

2.  301 ɸʟʦʪʫ ʜʽʦʢʩʠʜ 0,2 200 0,04 40 2 

3.  330 ʉʽʨʢʠ ʜʽʦʢʩʠʜ 0,5 500 0,05 50 3 

4.  2754 
ɺʫʛʣʝʚʦʜʥʽ 

ʥʘʩʠʯʝʥʽ ʉ12-ʉ19
1
 

1 1000 - - 4 

5.  1325 ʌʦʨʤʘʣʴʜʝʛʽʜ 0,035 35 0,003 3 2 
  ʇʨʠʤʽʪʢʘ. ɺʚʠʢʦʨʠʩʪʘʥʦ ɻɼʂʤ.ʨ. ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʉ12-ʉ19 (ʢʦʜ ʄʆɿ 2754) 

[138] 
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ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʠ 

ʧʦʨʽʚʥʷʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʠʤʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ       

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ (ɻɼʂʤ.ʨ..). ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ: ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʣʠʚʘʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,02 ʜʦ 1,76ɻɼʂʤ.ʨ. ʟ 

ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ 1,01 ï 1,76 ʨʘʟʠ. ʫ ʨʘʡʦʥʽ ʧʨʦʩʧʝʢʪʫ 

ʉʦʙʦʨʥʦʩʪʽ (ʨʠʩ. 5.1).  

 

 

 ʈʠʩ. 5.1 ʋʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (ʘ) ʪʘ 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʙ) ʫ ʯʘʩʪʢʘʭ ɻɼʂʤ.ʨ. 

 

ɺʦʜʥʦʯʘʩ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

(ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʜʦ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘʩʠʯʝʥʠʭ ʉ12-ʉ19): ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʦʟʦʥʽ 

ʚʽʜ 0,008 ʜʦ 1ɻɼʂʤ.ʨ.; ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʨʽʚʥʽ 1ɻɼʂʤ.ʨ. ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʨʘʡʦʥʽ 

ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ (ʨʠʩ. 5.1). ɼʣʷ ʽʥʰʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ 

ɻɼʂʤ.ʨ. ʥʝ ʚʠʷʚʣʝʥʦ, ʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʜʽʘʧʘʟʦʥʘʭ (ʨʠʩ. 

5.2): 

- 0,005 ï 0,4ɻɼʂʤ.ʨ. ʜʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ;  

- 0,002 ï 0,19 ɻɼʂʤ.ʨ. ʜʣʷ ʬʦʨʤʘʣʴʜʝʛʽʜʫ; 

ʘ) ʙ) 
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- 0,0002 ï  0,02ɻɼʂʤ.ʨ. ʜʣʷ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ. 

 

 

ʈʠʩ. 5.2 ʋʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʘ), ʩʽʨʢʠ 

ʜʽʦʢʩʠʜʫ (ʙ) ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜʫ (ʚ) ʚ ʯʘʩʪʢʘʭ ɻɼʂʤ.ʨ. 

 

ʘ) ʙ) 

ʚ) 
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ʆʮʽʥʢʘ ʟʥʘʯʝʥʴ ʦʪʨʠʤʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ, ʦʩʢʽʣʴʢʠ ʚ 

ʋʢʨʘʾʥʽ ʚʤʽʩʪ ʟʘʟʥʘʯʝʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ 

ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʥʝ ʥʦʨʤʫʻʪʴʩʷ [138]. 

ʈʦʟʨʘʭʦʚʘʥʽ ʚʝʣʠʯʠʥʠ ʫʩʝʨʝʜʥʝʥʠʭ 24-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʪʘʙʣ. 

4.5) ʙʫʣʠ ʧʦʨʽʚʥʷʥʽ ʟ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤʠ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ (ɻɼʂʩ.ʜ.) (ʪʘʙʣ. 5.1). 

ʇʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʥʦʨʤʘʪʠʚʫ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜʫ (ʨʠʩ.5.3). 

 

 

 ʈʠʩ. 5.3 ʋʩʝʨʝʜʥʝʥʽ 24-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (ʘ) ʪʘ 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʙ) ʫ ʯʘʩʪʢʘʭ ɻɼʂʩ.ʜ. 

 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʢʦʣʠʚʘʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,06 ʜʦ 

5,57ɻɼʂʩ.ʜ. ʟ ʧʝʨʝʚʠʱʝʥʥʷʤʠ  ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ: 1,1 ï 5,6 ʨʘʟʽʚ. ʫ 

ʨʘʡʦʥʽ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ; 1,1 ï 4,7 ʨʘʟʠ. ʫ ʨʘʡʦʥʽ 

ɼʘʨʥʠʮʴʢʦʾ ʧʣʦʱʽ; 1,02ï1,43 ʨʘʟʠ. ʫ ʨʘʡʦʥʽ ʧʨʦʩʧʝʢʪʫ ʄ. ɹʘʞʘʥʘ; 1,1 ï 3,1 

ʨʘʟʠ ʧʦʙʣʠʟʫ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ; 1,1 ï 1,9 ʨʘʟʠ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʫʣ. 

ʙ) ʘ) 
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ʈʝʚʫʮʴʢʦʛʦ, ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ ï ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ.                

ɻ. ɸʭʤʘʪʦʚʦʾ, ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ;  1,2 ï 1,5 

ʨʘʟʠ  ʫ ʨʘʡʦʥʽ ʧʨʦʩʧʝʢʪʫ ʖ. ɻʘʛʘʨʽʥʘ ʪʘ ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ ï 

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ; 1,2 ï 1,4 ʨʘʟʠ ʧʦʙʣʠʟʫ ʚʫʣ. ʗʣʪʠʥʩʴʢʦʾ ʪʘ ʧʝʨʝʭʨʝʩʪʷ 

ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ï ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ.  

ʂʦʥʮʝʥʪʨʘʮʽʾ ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʟʘ 952 ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʪʦʯʢʘʤʠ, ʚʠʨʘʞʝʥʽ 

ʫ ʯʘʩʪʢʘʭ ɻɼʂʩ.ʜ., ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,03 ʜʦ 1,4ɻɼʂʩ.ʜ. ʟ 

ʧʝʨʝʚʠʱʝʥʥʷʤʠ  ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥ ̫ɻɼʂʩ.ʜ. (ʨʠʩ.5.3) ʫ: 1,4 ʨʘʟʠ ʫ ʨʘʡʦʥʽ 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ï ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ, ʘ ʪʘʢʦʞ ɼʘʨʥʠʮʴʢʦʾ 

ʧʣʦʱʽ; 1,1ï1,4 ʨʘʟʠ ʥʘ ʚʽʜʨʽʟʢʫ ʧʨʦʩʧʝʢʪʫ ʄ. ɹʘʞʘʥʘ (ʚ ʨʘʡʦʥʽ ʩʪʘʥʮʽʾ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ); 1,1 ʨʘʟʠ ʫ ʨʘʡʦʥʽ ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. 

ʊʨʦʩʪʷʥʝʮʴʢʘ. ɼʣʷ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ 

ɻɼʂʩ.ʜ. ʥʝ ʚʽʜʤʽʯʘʣʦʩʷ (ʨʠʩ. 5.4).  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 5.4 ʋʩʝʨʝʜʥʝʥʽ 24-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʩʽʨʢʠ 

ʜʽʦʢʩʠʜʫ ʚ ʯʘʩʪʢʘʭ ɻɼʂʩ.ʜ.  

 

ʙ) ʘ) 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʚʤʽʩʪ ʚʫʛʣʝʚʦʜʥʽʚ 

ʥʘʩʠʯʝʥʠʭ ʉ12-ʉ19 ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʦʚʽʪʨʽ ʥʘʩʝʣʝʥʠʭ 

ʤʽʩʮʴ ʥʝ ʥʦʨʤʫʻʪʴʩʷ [138], ʪʦʤʫ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ɻɼʂʩ.ʜ. ʥʝ ʚʠʢʦʥʫʚʘʣʠ. 

 

 5.2 ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʨʽʚʥʽʚ ʝʢʩʧʦʟʠʮʽʾ ʫ 952 ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʢʘʭ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʘʥʦ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʽʚ, 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʢʦʢ ʈʄ10, ʷʢʽ ʥʘʜʭʦʜʠʣʠ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʽʜ 28 ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ 

ʘʚʪʦʜʦʨʽʛ ʪʘ 6 ʧʝʨʝʭʨʝʩʪʴ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. 

ʂʠʻʚʘ. ɿʛʽʜʥʦ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʜʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʽʩʥʦʛʦ ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʝʢʩʧʦʥʦʚʘʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʨʠ ʛʦʩʪʨʦʤʫ ʪʘ ʭʨʦʥʽʯʥʦʤʫ 

ʽʥʛʘʣʷʮʽʡʥʦʤʫ ʚʧʣʠʚʘʭ ʨʦʟʨʘʭʫʥʢʦʚʽ ʫʩʝʨʝʜʥʝʥʽ 24-ʛʦʜʠʥʥʘ ʪʘ ʨʽʯʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʠ ʧʦʨʽʚʥʷʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʬʝʨʝʥʪʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ [44, 110, 165] (ʪʘʙʣ. 5.2) ʪʘ 

ʨʦʟʨʘʭʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ (HQ) ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʨʝʬʝʨʝʥʪʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘ ʫʤʦʚʠ ʛʦʩʪʨʦʛʦ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʣʠʰʝ ʜʣʷ ʈʄ10. ʇʝʨʝʚʠʱʝʥʥʷ ʨʝʬʝʨʝʥʪʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ ʭʨʦʥʽʯʥʦʛʦ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʯʘʣʦʩʷ ʜʣʷ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʈʄ10. 

ʋ ʪʘʙʣʠʮʽ 5.3 ʥʘʚʝʜʝʥʦ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ (ʤʽʥʽʤʘʣʴʥʝ, ʤʘʢʩʠʤʘʣʴʥʝ ʪʘ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ) ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʢʦʞʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʫʤʦʚ 

ʛʦʩʪʨʦʛʦ (HQacute, ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 24-ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ) ʪʘ 
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ʭʨʦʥʽʯʥʦʛʦ (HQacute, ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ ʨʽʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ) ʚʧʣʠʚʽʚ ʜʣʷ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʰʣʷʭʫ ʥʘʜʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ  ʩʫʤʘʨʥʠʡ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ 

ʨʠʟʠʢ  ʜʣʷ ʦʮʽʥʢʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ ʫʤʦʚʠ 

ʦʜʥʦʯʘʩʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (ʅɯ). 

  

ʊʘʙʣʠʮʷ 5.2  

ʄʽʞʥʘʨʦʜʥʽ ʛʽʛʽʻʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʜʣʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ  ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

 

CAS
1
 ʅʘʟʚʘ ʨʝʯʦʚʠʥʠ 

RfCacute
2
 RfCchronic

3
 ɺʧʣʠʚ ʥʘ 

ʦʨʛʘʥʠ ʪʘ 

ʩʠʩʪʝʤʠ
4
 ʤʛ/ʤ

3
 ʤʢʛ/ʤ

3
 ʤʛ/ʤ

3
 ʤʢʛ/ʤ

3
 

10102-44-

0 
ɸʟʦʪʫ ʜʽʦʢʩʠʜ 0,47 470 0,04 40 ʆɼ, ʂʉ 

630-08-0 ʆʢʩʠʜ ʚʫʛʣʝʮʶ 23 23000 3 3000 ʆɼ 

7446-095 ʉʽʨʢʠ ʜʽʦʢʩʠʜ 0,125
5 

125 0,05 50 ʆɼ, ɼʇ 

 
ɺʫʛʣʝʚʦʜʥʽ 

ʥʘʩʠʯʝʥʽ ʉ12-ʉ19 
- - 0,071 71 ʆɼ 

50-00-0 ʌʦʨʤʘʣʴʜʝʛʽʜ 0,048 48 0,003 3 
ʆɼ, ʆɿ, 

ɯʉ 

 
ɿʚʘʞʝʥʽ ʯʘʩʪʢʠ

5 

(Ò10 ʤʢʤ) 
0,05 50 0,02 20 

ʆɼ, ʉʉʉ, 

ɺɺʈ, ɼʇ 
 ʇʨʠʤʽʪʢʠ: 

1. ʋʥʽʢʘʣʴʥʠʡ ʢʦʜ, ʧʨʠʩʚʦʻʥʠʡ ʭʽʤʽʯʥʽʡ ʩʧʦʣʫʮʽ ɸʤʝʨʠʢʘʥʩʴʢʦʶ ʭʽʤʽʯʥʦʶ ʘʛʝʥʮʽʻʶ 

2. ʈʝʬʝʨʝʥʪʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʫʤʦʚʠ ʛʦʩʪʨʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ [110] 

 3. ʈʝʬʝʨʝʥʪʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʭʽʤʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʫʤʦʚʠ ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ [110] 

4. ʅʘʧʨʘʚʣʝʥʽʩʪʴ ʚʧʣʠʚʫ: ʆɿ (ʦʨʛʘʥʠ ʟʦʨʫ), ɯʉ (ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ), ʂʉ (ʢʽʩʪʢʦʚʘ ʩʠʩʪʝʤʘ), 

ʅʉ (ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ), ʆɼ (ʦʨʛʘʥʠ ʜʠʭʘʥʥʷ),  ʈʉ (ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ), ʇʆ 

(ʧʘʨʝʥʭʽʤʘʪʦʟʥʽ ʦʨʛʘʥʠ), ʉʉʉ (ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʘ ʩʠʩʪʝʤʘ), ʎʅʉ (ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ 

ʩʠʩʪʝʤʘ); ʂɽ (ʢʘʥʮʝʨʦʛʝʥʥʽ ʝʬʝʢʪʠ), ɺɺʈ (ʚʨʦʜʞʝʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ); ɼʇ (ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ) ï ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʤʝʨʪʥʦʩʪʽ 

5. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ ɺʆʆɿ [139] 

 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ, ʟʘ ʫʤʦʚ ʛʦʩʪʨʦʛʦ 

ʚʧʣʠʚʫ, ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ (HQacute>1) ʚʩʪʘʥʦʚʣʝʥʦ ʣʠʰʝ ʜʣʷ 

ʈʄ10 ʫ ʨʘʡʦʥʽ ɼʘʨʥʠʮʴʢʦʾ ʧʣʦʱʽ (HQacute=1,2) ʪʘ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ 

(HQacute=1,4). 
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ʊʘʙʣʠʮʷ 5.3 

ʂʦʝʬʽʮʽʻʥʪʠ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

 

ɿʘʙʨʫʜʥʶʶʯʘ 

ʨʝʯʦʚʠʥʘ 

 HQacute,  

min ï max 

ʄ Ñ m 

 

ʄʝʜʽʘʥʘ 

 

HQchronic,  

min ï max 

 ʄ Ñ m 

ʄʝʜʽʘʥʘ 

ɸʟʦʪʫ ʜʽʦʢʩʠʜ 
0,005 ï 0,474 

0,028 Ñ 0,001 
0,019 

0,0126 ï 2,0700 

0,0980 Ñ 0,0048 
0,0606 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ 
0,0006 ï 0,0577 

0,0032 Ñ 0,0001 
0,002 

0,0009 ï 0,1650 

0,0072 Ñ 0,0003 
0,0043 

ʉʽʨʢʠ ʜʽʦʢʩʠʜ 
0,0003 ï 0,0616 

0,00347 Ñ 0,0002 
0,0021 

0,0003 ï 0,0559 

0,0028 Ñ 0,0001 
0,0016 

ʅʝʤʝʪʘʥʦʚʽ 

ʚʫʛʣʝʚʦʜʥʽ 
- - 

0,0158 ï 3,1750 

0,1090 Ñ 0,0063 
0,0617 

ʌʦʨʤʘʣʴʜʝʛʽʜ 
0,0016 ï 0,0868 

0,0084 Ñ 0,0003 
0,0053 

0,0054 ï 0,4910 

0,0390 Ñ 0,0017 
0,0225 

ʈʄ10 
0,0109 ï 1,3600 

0,0580 Ñ 0,0026 
0,0381 

0,0055 ï 1,2700 

0,0424 Ñ 0,0023 
0,0256 

ʉʫʤʘʨʥʠʡ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ 

ʨʠʟʠʢ (HI) 

- - 
0,0404 ï 5,4300 

0,2980 Ñ 0,0139 
0,1780 

 

ʅʘ ʨʠʩʫʥʢʫ 5.5 (ʘ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʨʪʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʟʘ 

ʫʤʦʚʠ ʛʦʩʪʨʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ ʈʄ10 ʜʣʷ ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʝʥʴ  ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʥʝ ʚʠʷʚʣʝʥʦ, 

ʘ, ʦʪʞʝ, ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʝʢʩʧʦʥʦʚʘʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʤ 

(HQacute<1).  

ʇʨʠ ʘʥʘʣʽʟʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʫʤʦʚ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ (HQchronic>1) ʟʘ 

ʪʘʢʠʤʠ ʨʝʯʦʚʠʥʘʤʠ: ʘʟʦʪʫ ʜʽʦʢʩʠʜ HQchronic = 1,10 ï 2,07; ʥʝʤʝʪʘʥʦʚʽ 

ʚʫʛʣʝʚʦʜʥʽ HQchronic =  1,01 ï 3,18; ʟʚʘʞʝʥʽ ʯʘʩʪʢʠ ʈʄ10 HQchronic = 1,10 ï 1,27 

(ʪʘʙʣ. 5.3, ʨʠʩ. 5.5). 
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ʈʠʩ. 5.5  ʅʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʟʘ ʫʤʦʚʠ: ʘ) ʛʦʩʪʨʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ 

ʚʧʣʠʚʫ ʈʄ10, ʙ) ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʚ) 

ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʛ) ʭʨʦʥʽʯʥʦʛʦ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʈʄ10 

ʘ) ʙ) 

ʛ) 

ʘ) ʙ) 

ʚ) 
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ɼʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʟʘ ʫʤʦʚʠ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ 

ʜʦʧʫʩʪʠʤʦʤʫ ʨʽʚʥʽ HQchronic<1, ʘ ʦʪʞʝ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʙʫʚ  

ʤʽʥʽʤʘʣʴʥʠʤ. 

ʅʘ ʨʠʩʫʥʢʫ 5.5 (ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʨʪʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʟʘ 

ʫʤʦʚʠ ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ ʜʣʷ ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʝʙʝʟʧʝʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ: ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ ʪʘ ʧʨʦʩʧʝʢʪʫ ʇ. ʊʠʯʠʥʠ 

(HQchronic = 1,1 ï 2,07), ʨʘʡʦʥʫ ɼʘʨʥʠʮʴʢʦʾ ʧʣʦʱʽ (HQchronic = 1,7), ʚʫʣ. 

ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ ʫ ʨʘʡʦʥʽ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ (HQchronic = 

1,1).  

ʇʝʨʝʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

(ʨʠʩ. 5.5 (ʚ)) ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ: ʧʨʦʩʧʝʢʪʽ ʉʦʙʦʨʥʦʩʪʽ (HQchronic = 1,7 ï 3,2), 

ʧʨʦʩʧʝʢʪʽ ʖ. ɻʘʛʘʨʽʥʘ ʪʘ ʧʝʨʝʭʨʝʩʪʽ ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ ῐ ʙʫʣʴʚʘʨ 

ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ (HQchronic = 1,3 ï 2,4), ʧʨʦʩʧʝʢʪʽ ʉʦʙʦʨʥʦʩʪʽ ʽ ʧʨʦʩʧʝʢʪʽ           

ʇ. ʊʠʯʠʥʠ (HQchronic = 1,1 ï 2,07), ɼʘʨʥʠʮʴʢʽʡ ʧʣʦʱʽ (HQchronic = 1,7), ʧʨʦʩʧʝʢʪʽ 

ʄ. ɹʘʞʘʥʘ ʥʘ ʚʽʜʨʽʟʢʫ ʚʽʜ ʩʪʘʥʮʽʾ ʤʝʪʨʦ ʇʦʟʥʷʢʠ ʜʦ ʩʪʘʥʮʽʾ ʤʝʪʨʦ ʍʘʨʢʽʚʩʴʢʘ 

(HQchronic =1,01 ï 1,5), ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ ʫ ʨʘʡʦʥʽ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. 

ɻ. ɸʭʤʘʪʦʚʦʾ (HQchronic = 1,1).  

ʅʘ ʨʠʩʫʥʢʫ 5.5 (ʛ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʨʪʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʟʘ 

ʫʤʦʚʠ ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʟʚʘʞʝʥʠʭ 

ʯʘʩʪʦʢ ʈʄ10 ʜʣʷ ʟʘʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʝʙʝʟʧʝʢʠ ʚʽʜʤʽʯʝʥʦ ʫ ʨʘʡʦʥʽ ʧʨʦʩʧʝʢʪʫ ʉʦʙʦʨʥʦʩʪʽ (HQchronic = 1,3) ʪʘ 

ɼʘʨʥʠʮʴʢʦʾ ʧʣʦʱʽ (HQchronic  = 1,1).  

ɿʚʘʞʘʶʯʠ ʥʘ ʢʦʤʙʽʥʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʦʜʥʦʥʘʧʨʘʚʣʝʥʽʩʪʴ ʾʭʥʴʦʾ ʜʽʾ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʨʛʘʥʽʚ, ʙʫʣʦ ʦʮʽʥʝʥʦ ʩʫʤʘʨʥʠʡ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʫ ʚʠʛʣʷʜʽ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (HI) [39, 42, 44, 165] 

(ʪʘʙʣ. 5.3). ɯʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʨʦʟʨʘʭʦʚʘʥʦ ʜʣʷ ʟʘʜʘʥʠʭ 952 ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ. ʅʘ 

ʨʠʩʫʥʢʫ 5.6 ʥʘʚʝʜʝʥʦ ʢʘʨʪʫ ʩʫʤʘʨʥʦʛʦ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ. 

 

 

ʈʠʩ. 5.6 ʉʫʤʘʨʥʠʡ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʟʘ ʫʤʦʚ ʭʨʦʥʽʯʥʦʛʦ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ 

 

ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (HI) ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʷʚʣʝʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʪʦʯʢʘʭ: ʧʨʦʩʧʝʢʪ ʉʦʙʦʨʥʦʩʪʽ (HI = 1,5 ï 5,4); ʨʘʡʦʥ 

ɼʘʨʥʠʮʴʢʦʾ ʧʣʦʱʽ (HI = 1,4 ï 3,8); ʧʨʦʩʧʝʢʪ ʖ. ɻʘʛʘʨʽʥʘ (HI=1,0 ï 3,7); 

ʧʝʨʝʭʨʝʩʪʷ ʖ. ɻʘʛʘʨʽʥʘ ï ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ (HI = 3,0); ʧʨʦʩʧʝʢʪ ʄ. 

ɹʘʞʘʥʘ (HI = 1,0 ï 2,6 ʟ ʥʘʡʚʠʱʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘ ʚʽʜʨʽʟʢʫ ʤʽʞ ʩʪʘʥʮʽʻʶ 

ʤʝʪʨʦ ʇʦʟʥʷʢʠ ʪʘ ʩʪʘʥʮʽʻʶ ʤʝʪʨʦ ʍʘʨʢʽʚʩʴʢʘ HI = 1,4 ï 2,6); ʨʘʡʦʥ 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ ï ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ (HI = 2,1); 
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ʧʨʦʩʧʝʢʪ ʇ. ʊʠʯʠʥʠ (HI = 1,6 ï 2,0); ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (HI = 1,0 ï 

1,7); ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ï ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ (HI = 0,62 ï 1,65); 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ (HI =1,2 ï 1,6); 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ.             

ʊʝʧʣʦʚʦʟʥʘ (HI=1,1 ï 1,2); ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ, ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ ï 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ (HI = 0,89 ï 1,1); ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʩʧʝʢʪ           

ʇ. ɻʨʠʛʦʨʝʥʢʘ ï ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ (HI = 0,7 ï 1,2). 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʝʬʝʢʪ ʭʘʨʘʢʪʝʨʥʠʡ ʣʠʰʝ ʜʣʷ 

ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʦʛʦ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ, ʦʮʽʥʢʘ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʟʘ ʫʤʦʚ ʛʦʩʪʨʦʛʦ ʪʘ ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʽʚ, 

ʘ ʪʘʢʦʞ ʩʫʤʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (ʨʠʩ. 5.6) ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ 

ʧʽʜʚʠʱʝʥʦʛʦ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʠʜʽʚ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʘʚʪʦʤʦʙʽʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪ ʷʢ ʜʞʝʨʝʣʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʙʫʤʦʚʣʶʻ ʜʦʩʠʪʴ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘʢʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʷʢ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜ, ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜ, ʥʝʤʝʪʘʥʦʚʽ ʚʫʛʣʝʚʦʜʥʽ, ʟʚʘʞʝʥʽ 

ʯʘʩʪʢʠ ʈʄ10 ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʨʘʡʦʥʽʚ   ʤ. ʂʠʻʚʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚô̫  ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʯʫʪʣʠʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ [166-169]. 

 

5.3 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ 

 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʤʽʞ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʻ 

ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʷʢʘ  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘ ʢʦʨʜʦʥʦʤ, ʪʘʢ ʽ ʚ 
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ʋʢʨʘʾʥʽ ʟ ʤʝʪʦʶ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ ʚʠʣʠʚʫ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ ʥʘ 

ʟʜʦʨʦʚô̫  ʧʦʧʫʣʷʮʽʾ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ [44, 110, 39, 40, 42, 170-173]. ʅʘʡʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ 

ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʨʠʩʚʷʯʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʙô̒ ʢʪʘʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [39, 40, 42, 170-

173]. ɺʦʜʥʦʯʘʩ, ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ ʢʽʣʴʢʽʩʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʦʢʨʝʤʘ ʫ ʤʝʞʘʭ 

ʤʽʩʪ, ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʠʩʚʽʪʣʝʥʠʤ. ɺʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʽ 

ʨʦʙʦʪʠ, ʱʦ ʙʫʣʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʫ ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʩʪʦʩʫʶʪʴʩʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʠʜʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʠ ʽʥʜʝʢʩʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʙ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʚʥʽ ʨʘʡʦʥʫ ʯʠ ʤʽʩʪʘ [86, 174, 175], ʱʦ, ʦʜʥʘʢ, ʥʝ 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʨʽʚʥʷʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʩʪʘʥʦʤ 

ʟʜʦʨʦʚô̫  ʝʢʩʧʦʥʦʚʘʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʠʟʠʢʠ, 

ʦʙʫʤʦʚʣʝʥʽ ʜʘʥʠʤ ʪʠʧʦʤ ʟʘʙʨʫʜʥʝʥʥʷ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʫ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʦʙʦʪʽ, ʧʦʩʣʫʛʦʚʫʶʯʠʩʴ 

ʧʽʜʭʦʜʘʤʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʦʾ 

ɸʛʝʥʩʪʚʦʤ ʉʐɸ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʜʣʷ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʚʠʢʠʜʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ [112]. 

ʂʣʘʩʠʯʥʘ ʩʭʝʤʘ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ [44, 

110, 112]: 

- ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢʠ; 

- ʦʮʽʥʢʘ ʟʘʣʝʞʥʦʩʪʽ çʜʦʟʘ  ï ʚʽʜʧʦʚʽʜʴè; 

 - ʦʮʽʥʢʘ ʝʢʩʧʦʟʠʮʽʾ; 

 - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʟʠʢʫ. 

ʇʨʦʪʝ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʩʧʝʮʠʬʽʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʩʦʢʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʧʦʚʽʪʨʷ ʫ ʩʢʣʘʜʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʷʢ ʫ 
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ʧʨʦʩʪʦʨʦʚʦʤʫ ʪʘ ʽ ʚ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʘʭ [47, 48], ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʦʩʪʦʚʽʨʥʠʭ ʪʘ ʧʦʚʥʠʭ ʜʘʥʠʭ ʩʪʘʥʮʽʡ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʜʣʷ ʤʽʩʪ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʟʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʚʠʤʘʛʘʻ ʘʜʘʧʪʘʮʽʾ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʫ ʯʘʩʪʠʥʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤʠ ʚʠʢʠʜʘʤʠ, ʱʦ ʯʠʥʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚô̫  

ʥʘʩʝʣʝʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ 5.7 ʥʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʱʦ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʚʩʽʭ 4-ʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ 

ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ɼʣʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʧʨʠʩʫʪʥʽʭ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ, ʷʢʽ ʻ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʩʧʦʟʠʮʽʾ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʜʦʙʨʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʫ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [10, 49, 127, 134-136] ʪʘ ʜʘʥʽʡ ʨʦʙʦʪʽ. 

ɿ ʤʝʪʦʶ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʦʮʽʥʢʠ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʟʘ ʫʤʦʚ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʪʠʧʫ [156] ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ [134, 136, 156, 176]. ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ 

ʤʦʜʝʣʝʡ ʻ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ISC-AERMOD View v.9.3 (Lakes 

Environmental), ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʜʣʷ ʨʽʟʥʠʭ ʧʝʨʽʦʜʽʚ ʫʩʝʨʝʜʥʝʥʥʷ: 1-, 24-ʛʦʜʠʥʥʽ ʪʘ ʨʽʯʥʽ ʟʥʘʯʝʥʥʷ. ʊʦʯʥʽʩʪʴ 

ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣʘ ʚʠʢʠʜʫ, ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʪʦʧʦʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʪʠʧʽʚ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʨʝʮʝʧʪʦʨʥʽ ʪʦʯʢʠ. 

ɼʞʝʨʝʣʘ ʚʠʢʠʜʽʚ, ʱʦ ʚʥʦʩʷʪʴʩʷ ʜʦ ʤʦʜʝʣʽ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʽʣʷʥʢʘʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʚʪʦʜʦʨʽʛ ʪʘ ʧʝʨʝʭʨʝʩʪʴ, ʷʢʽ ʟʘʜʘʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʘ ʣʽʥʽʡʥʦʛʦ 

ʯʠ ʥʝʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʪʠʧʽʚ ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ 
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ʧʘʨʘʤʝʪʨʘʤʠ ʷʢ ʢʦʦʨʜʠʥʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʜʦʚʞʠʥʘ (ʣʠʰʝ ʜʣʷ ʘʚʪʦʜʦʨʽʛ), ʽ 

ʰʠʨʠʥʘ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʷʢ ʟ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ (ʩʫʧʫʪʥʠʢʦʚʽ 

ʟʥʽʤʢʠ, ʜʘʥʽ ʱʦʜʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʪʦʱʦ), ʟʘ ʥʘʷʚʥʦʩʪʽ, ʪʘʢ ʽ 

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʴ ʘʚʪʦʜʦʨʽʛ ʽ ʧʝʨʝʭʨʝʩʪʴ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ.  

ɼʣʷ ʘʜʘʧʪʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʦʢʨʝʤʘ 

ISC-AERMOD View v.9.3, ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʠʜʽʚ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ 

ʛʝʥʝʨʘʪʦʨ ʚʭʽʜʥʠʭ ʧʨʦʙʽʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

(MOVES ῐ Motor Vehicles Emission Simulator ῐ ʧʨʦʛʨʘʤʘ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʠʜʽʚ 

ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʦʩʣʫʛʦʚʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤʠ ʪʘ 

ʥʦʨʤʘʪʠʚʘʤʠ, ʜʽʶʯʠʤʠ ʫ ʉʐɸ) ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʘʭʫʥʢʫ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ʛ/ʩ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʄʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʚʨʝʜʥʳʭ (ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʤ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘè ʪʘ çʈʘʩʯʝʪʥʦʡ ʠʥʩʪʨʫʢʮʠʠ (ʤʝʪʦʜʠʢʠ) ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚè [148, 150], ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʽʷʤ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʪʘ ʢʦʨʝʢʪʥʦ ʦʮʽʥʶʶʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ. ɿʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʚʠʢʠʜʠ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʩʘʞʽ, ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10, ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʪʘ 

ʙʝʥʟ(ʘ)ʧʽʨʝʥʫ ʷʢ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʘʚʪʦʜʦʨʦʛʘʤʠ, 

ʪʘʢ ʽ ʚ ʨʘʡʦʥʽ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ.  

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ 

ʱʦʜʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʩʢʣʘʜʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʜʦʚʞʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʜʽʣʷʥʦʢ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʮʠʢʣʽʚ ʨʦʙʦʪʠ ʩʚʽʪʣʦʬʦʨʽʚ ʫ ʚʠʧʘʜʢʫ ʧʝʨʝʭʨʝʩʪʴ, 

ʜʦʚʞʠʥʠ ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʯʝʨʛʠ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʪʨʠʤʘʥʽ ʷʢ ʟ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʷʢʽ ʻ ʦʙʦʚʷʟʢʦʚʠʤʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦ ʧʨʦʛʨʘʤʠ 

ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʩʽʶʚʘʥʥʷ, ʤʘʶʪʴ ʚʠʛʣʷʜʽ ʨʽʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʱʦʛʦʜʠʥʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʡʙʣʠʞʯʦʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ʪʘ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʧʝʨʝʜʥʴʦʶ ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʶ ʦʙʨʦʙʢʠ ʤʝʪʝʦʜʘʥʠʭ 

ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ (ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ISC-AERMOD ʪʘʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʤʦʜʫʣʴ AERMET View). 

ʊʦʧʦʛʨʘʬʽʯʥʽ ʜʘʥʽ ʜʦʩʪʫʧʥʽ ʟ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ (ʥʘʧʨʠʢʣʘʜ, ʨʝʩʫʨʩʠ 

ɻʝʦʣʦʛʽʯʥʦʾ  ʩʣʫʞʙʠ ʉʐɸ, USGS) ʪʘ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʦʾ 

ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʧʝʨʝʧʘʜʠ ʚʠʩʦʪ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

ʋ ʷʢʦʩʪʽ ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʦʢ ʚʠʩʪʫʧʘʶʪʴ ʚʫʟʣʠ ʟʘʜʘʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʩʽʪʢʠ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠ ʦʢʨʝʤʽ ʪʦʯʢʠ ʨʦʟʨʘʭʫʥʢʫ, ʱʦ, ʷʢ ʧʨʘʚʠʣʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʱʦʜʦ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʘʙʦ ʜʦʚʽʣʴʥʦ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿ ʤʝʪʦʶ ʚʘʣʽʜʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʘʥʽ ʥʘʷʚʥʠʭ ʯʠ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʭ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ. ʆʜʥʘʢ, ʟʘ ʫʤʦʚʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʟʘʟʥʘʯʝʥʠʡ ʝʪʘʧ ʥʝ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤ. 

ɿʘ ʫʤʦʚʠ ʦʮʽʥʢʠ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʤʦʞʣʠʚʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 1-ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʆʜʥʘʢ, ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʮʽʥʢʠ ʣʠʰʝ ʚʠʢʣʶʯʥʦ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʚʥʠʭ 

ʜʘʥʠʭ ʜʣʷ ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʭʽʜ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (Land use regression (LUR) model), ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʦʧʠʩʘʪʠ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʟ ʜʦʧʦʚʥʝʥʥʷʤ, ʟʘ ʥʘʷʚʥʦʩʪʽ, 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʤʠ ʜʘʥʠʤʠ) ʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

(ɻɯʉ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʧʣʘʥʫʚʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʪʦʯʥʦ ʦʮʽʥʠʪʠ 
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ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ [10, 127, 177]. ɺ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʧʦʜʽʙʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ 

ʣʠʰʝ ʫ ɭʚʨʦʧʽ ʪʘ ʉʐɸ, ʘʣʝ ʽ ʫ ʈʌ [49]. 

ʆʪʨʠʤʘʥʽ ʨʽʚʥʽ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʛʦʩʪʨʦʛʦ ʪʘ 

ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʽʚ ʩʣʫʛʫʶʪʴ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʝʪʘʧʫ ʘʥʘʣʽʟʫ 

ʨʠʟʠʢʫ. ʅʝʢʘʥʮʝʨʦʛʝʥʥʽ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʽ ʨʠʟʠʢʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʦʣʦʛʽʻʶ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [44, 110, 112, 39, 42], ʚʠʟʥʘʯʘʶʪʴ ʟʦʥʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʽ ʻ ʦʙô̒ ʢʪʘʤʠ ʜʚʦʭ ʥʘʩʪʫʧʥʠʭ   ʝʪʘʧʽʚ ῐ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʦʤ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ ʚʠʱʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʙʽʣʴʰ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʝʢʩʧʦʟʠʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ ʡʦʛʦ 

ʚʧʣʠʚʦʤ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʟ ʙʦʢʫ ʟʜʦʨʦʚô̫ . 

ʆʧʠʩʘʥʠʡ ʧʽʜʭʽʜ ʙʫʣʦ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʨʠʟʠʢʫ, ʦʙʫʤʦʚʣʝʥʠʭ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ. ɿʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʧʽʜʛʦʪʦʚʣʝʥʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ ˉ 227-2015 çɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙʫʤʦʚʣʝʥʦʛʦ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷè. 

 

 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʾ, ʟʘ ʜʘʥʠʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʮʽʥʢʠ 

ʝʢʩʧʦʟʠʮʽʾ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʫ ɻɼʂʤ.ʨ. ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 1-

ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ (1,76ɻɼʂʤ.ʨ.), ʘ ɻɼʂʩ.ʜ. ʥʘ ʨʽʚʥʽ 

ʫʩʝʨʝʜʥʝʥʦʾ 24-ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ  ï ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ (5,6ɻɼʂʩ.ʜ.) ʪʘ 

ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ (1,4ɻɼʂʩ.ʜ.). 
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2. ɺʠʟʥʘʯʝʥʦ ʨʽʚʥʽ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ (ʅQ) ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʨʠʟʠʢʽʚ. ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ (HQ>1) ʟʘ ʫʤʦʚ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ ʈʄ10 (HQacute = 1,10 ï 

1,36); ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʚʧʣʠʚʽ (HQchroniʩ) ï ʜʣʷ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (1,01 ï 

3,18), ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (1,10 ï 2,07), ʈʄ10 (1,07 ï 1,27). ɼʣʷ ʽʥʰʠʭ ʨʝʯʦʚʠʥ 

ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ ʟʘ ʫʤʦʚ ʛʦʩʪʨʦʛʦ 

ʚʧʣʠʚʫ ʚʽʜʩʫʪʥʽ, ʘ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʤ (HQacute<1). 

3. ʈʦʟʨʘʭʦʚʘʥʦ ʩʫʤʘʨʥʠʡ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʜʣʷ ʚʠʧʘʜʢʫ 

ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʫ ʚʠʛʣʷʜʽ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (HI) ʜʣʷ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʘʪʝʨʽʘʣ. ʇʦʢʘʟʘʥʦ 

ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʘʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ (HImax = 5,43) ʪʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʫ 1,5 ï 5,4 ʨʘʟʠ.  

4. ʆʙʛʨʫʥʪʦʚʘʥʦ  ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʦʣʦʛʽʾ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʽ ʜʦʧʦʚʥʶʻʪʴʩʷ ʨʦʟʰʠʨʝʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʜʞʝʨʝʣʘ 

ʚʠʢʠʜʫ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʝʢʩʧʦʟʠʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʟʜʦʨʦʚô̫ .   

 

ʄʘʪʝʨʽʘʣʠ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ: 
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ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʆʊʈʀʄɸʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ 

 

ɿʘ ʦʮʽʥʢʘʤʠ ɺʆʆɿ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʧʨʠʯʠʥʦʶ 

ʟʨʦʩʪʘʥʥʷ ʪʷʛʘʨʷ ʭʚʦʨʦʙ ʽ ʧʝʨʝʜʯʘʩʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ       

ʨʝʛʽʦʥʽ [4, 52]. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʦʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ.  

ʆʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʻʚʨʦʧʝʡʩʴʢʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʜʦʩʚʽʜ, ʋʢʨʘʾʥʦʶ 

ʨʘʪʠʬʽʢʦʚʘʥʦ ʨʷʜ ʤʽʞʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʠʭ ʫʛʦʜ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʽʥʽʮʽʘʪʠʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ [5, 

28, 58, 69-74, 76-80]. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʽʶʯʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʘʢʦʥʦʜʘʚʯʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ, ʫ ʩʚʽʪʣʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʛʘʨʤʦʥʽʟʘʮʽʾ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʻʚʨʦʧʝʡʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ, 

ʦʩʥʦʚʥʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ ʙʫʜʫʪʴ ʩʪʦʩʫʚʘʪʠʩʷ ʟʦʢʨʝʤʘ 

ʩʪʘʥʜʘʨʪʽʚ ʧʘʣʠʚʘ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʜʦʨʦʟʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟ ʤʝʪʦʶ ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʪʨʘʥʩô̒ ʚʨʦʧʝʡʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʝʨʝʞʽ [81]. ʆʜʥʘʢ, ʦʙʤʝʞʝʥʽʩʪʴ ʽ ʧʦʜʝʢʫʜʠ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʫʨʷʜʦʚʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʛʘʣʴʤʫʻ ʧʨʦʛʨʝʩ ʫ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʴ 

ʧʨʦʩʫʚʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʘ çʟʝʣʝʥʠʭè ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʫʤʦʚʘʭ 

ʤʽʩʪʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ, ʨʦʟʨʦʙʢʠ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚô̫  ʪʘ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ 

ʚʽʜʩʫʪʥʽ ʝʬʝʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʽ ʫʤʦʚʠ ʡʦʛʦ ʧʨʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʠ ʤʽʥʽʤʽʟʘʮʽʾ 

ʮʴʦʛʦ ʚʧʣʠʚʫ, ʷʢʽ ʤʘʣʠ ʙ ʣʷʛʪʠ ʫ ʦʩʥʦʚʫ ʨʦʟʨʦʙʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʧʣʘʥʽʚ ʜʽʡ ʪʘ ʩʪʨʘʪʝʛʽʡ.  
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ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷè (ʚʽʜ 24.02.1994 ˉ4004-XII), ʘ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ï çɼʝʨʞʘʚʥʠʤʠ ʩʘʥʽʪʘʨʥʠʤʠ ʧʨʘʚʠʣʘʤʠ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɼʉʇ ˉ173-96è, ʟʘʪʚʝʨʜʞʝʥʠʤʠ 

ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 19.06.1996 ʨ. ˉ173 (ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʄʽʥôʁ ʩʪʽ 

24.07.1996 ʨ. ʟʘ ˉ379/1404) ʚʠʟʥʘʯʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʻ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʶ ʩʘʥʽʪʘʨʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʪʘ ʥʦʨʤʘʤʠ, 

ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʫ ʤʽʩʪʦʙʫʜʽʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

[178, 179]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 5.25 çɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣʘʤʠ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɼʉʇ ˉ173-96è, ʚʢʘʟʘʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʚʽʜʩʪʘʥʴ 100 ʤ ʚʽʜ ʙʨʦʚʢʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ɯ, ɯɯ, ɯɯɯ ʢʘʪʝʛʦʨʽʾ 

ʜʦʨʽʛ (ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [180]) ʪʘ ʜʣʷ IV ʢʘʪʝʛʦʨʽʾ ï 50 ʤ ʜʦ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ  ʥʘ  ʚʽʜʧʦʚʽʜʥʽʡ  ʪʝʨʠʪʦʨʽʾ  ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʨʽʚʥʽʚ ʰʫʤʫ. ɺʦʜʥʦʯʘʩ, ʫ ʯʠʥʥʽʡ 

ʨʝʜʘʢʮʽʾ çʄʽʩʪʦʙʫʜʫʚʘʥʥʷ. ʇʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴʢʠʭ 

ʧʦʩʝʣʝʥʴ. ɼɹʅ 360-92**è (ʘʢʪʫʘʣʴʥʘ ʚʽʜ 1 ʩʽʯʥʷ 2016 ʨʦʢʫ), ʚʢʘʟʘʥʦ ʣʠʰʝ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʶ ʦʩʥʦʚʥʦʾ ʧʨʦʾʟʦʾ ʯʘʩʪʠʥʠ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʜʦʨʽʛ ʜʦ ʣʽʥʽʾ 

ʨʝʛʫʣʶʚʘʥʥʷ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʷʢʫ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʥʝ ʤʝʥʰʝ 50 ʤ, ʘ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʰʫʤʦʟʘʭʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ï ʥʝ ʤʝʥʰʝ 25 ʤ [181]. ʆʜʥʘʢ, ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʛʣʠʙʠʥʠ  

ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ ʚʟʜʦʚʞ 

ʘʚʪʦʜʦʨʽʛ ʟ ʩʝʨʝʜʥʴʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ (ʚʽʜ 2000 ʜʦ    

4000 ʦʜ/ʛʦʜ), ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʫʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʙʫʣʠ ʥʘʡʚʠʱʠʤʠ ʫ ʨʘʜʽʫʩʽ ʜʦ 200 ʤ ʽʟ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʤʝʞʘʭ ʥʘʩʪʫʧʥʠʭ 200 ʤ ʜʣʷ ʘʚʪʦʜʦʨʦʛʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ 

ʧʦʥʘʜ 4000 ʦʜ/ʛʦʜ, ʘ ʜʣʷ ʜʽʣʷʥʢʠ ʟ ʢʽʣʴʢʽʩʪʶ ʘʚʪʦʤʦʙʽʣʽʚ 2000 ʦʜ/ʛʦʜ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʞʝ ʥʘ ʧʝʨʰʠʭ 50 ʤ. ɸʥʘʣʦʛʽʯʥʘ 

ʪʝʥʜʝʥʮʽʷ ʚʽʜʤʽʯʝʥʘ ʜʣʷ ʫʩʝʨʝʜʥʝʥʠʭ ʟʘ 24-ʛʦʜʠʥʠʡ ʧʝʨʽʦʜ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ɼʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʫʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʣʠ 

ʥʘʡʚʠʱʠʤʠ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 50 ʤ ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʦʜʥʘʢ ʟʥʠʞʝʥʥʷ ʜʦ 
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ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʥʘʜ 400 ʤ. ɺʦʜʥʦʯʘʩ, 

ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. ʚʽʜʤʽʯʘʣʠ ʫ ʨʘʜʽʫʩʽ ʜʦ 200 ʤ ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʧʦʥʘʜ 4000 ʦʜ/ʛʦʜ. ʋʩʝʨʝʜʥʝʥʽ 24-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʥʠʞʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦ 

ʥʦʨʤʘʪʠʚʥʠʭ ʨʽʚʥʽʚ ʧʦ ʤʽʨʽ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 

200 ʤ ʜʣʷ ʘʚʪʦʜʦʨʦʛʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʧʦʥʘʜ 4000 ʦʜ/ʛʦʜ ʪʘ ʜʦ 150 ʤ ʜʣʷ 

ʜʽʣʷʥʢʠ ʟ ʢʽʣʴʢʽʩʪʶ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ 2000 ʦʜ/ʛʦʜ. ʆʜʥʘʢ, ʬʦʥʦʚʠʭ ʨʽʚʥʽʚ 

ʫʩʝʨʝʜʥʝʥʽ 24-ʛʦʜʠʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʜʦʩʷʛʘʣʠ ʣʠʰʝ ʥʘ ʚʽʜʩʪʘʥʽ 

ʙʣʠʟʴʢʦ 450-500 ʤ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ  ʩʧʽʚʟʚʫʯʥʠʤʠ ʟ ʜʘʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫ 

ʨʦʙʦʪʘʭ N. L. Gilbert ʪʘ M. Jerrett [10, 164] ʟ ʦʮʽʥʢʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʪʘ ʛʣʠʙʠʥʠ 

ʧʦʰʠʨʝʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʆʢʨʽʤ ʪʦʛʦ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ ʱʦ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʤʽʯʘʶʪʴ ʩʢʘʨʛʠ ʟ ʙʦʢʫ 

ʥʘʩʝʣʝʥʥʷ ʥʘʚʽʪʴ ʟʘ ʨʽʚʥʽʚ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʥʠʞʯʝ ʥʦʨʤʘʪʠʚʥʠʭ [154]. ʊʘʢ, ʫ 

ʨʦʙʦʪʘʭ J. Schwartz ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ 

ʜʦ̔ʢʩʠʜʫ ʥʘ 0,04 ʤʛ/ʤ
3 
ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘ 28 % 

ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ ʟʘʧʘʣʝʥʥʷ ʪʘ ʦʙʩʪʨʫʢʮʽʾ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʩʝʨʝʜ 

ʝʢʩʧʦʥʦʚʘʥʠʭ ʜʽʪʝʡ, ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʥʝʝʢʩʧʦʥʦʚʘʥʠʤʠ ʛʨʫʧʘʤʠ [90], ʘ             

Ch. Braun-Fahrlªnder ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʜʦʚʦʜʷʪʴ, ʱʦ ʝʢʩʧʦʟʠʮʽʷ ʜʽʪʝʡ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʥʘ ʨʽʚʥʽ 0,024 ï 0,05 ʤʛ/ʤ
3 

ʚʧʣʠʚʘʻ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʦʜʫʞʘʥʥʷ, ʚ ʩʪʦʨʦʥʫ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ, ʧʨʠ 

ʭʚʦʨʦʙʘʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ [155]. ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, ʟʘʢʦʥʦʜʘʚʯʦʛʦ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʚʽʜʩʪʘʥʝʡ ʜʣʷ 

ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʚʪʦʜʦʨʽʛ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʢʦʥʪʨʦʣʶ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʽ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚô̫ , ʦʩʦʙʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʯʫʪʣʠʚʽʩʪʴ ʪʘʢʠʭ ʛʨʫʧ ʷʢ ʜʽʪʠ ʪʘ ʣʶʜʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ.  

ʅʘ ʩʴʦʛʦʜʥʽ, ʜʦʢʫʤʝʥʪ çɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʦʭʦʨʦʥʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ (ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʭʽʤʽʯʥʠʤʠ ʪʘ 
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ʙʽʦʣʦʛʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ). ɼʉʇ 201-97è (ʥʘʢʘʟ ʚʽʜ 09.07.1997 ʨ. ˉ 201), ʫ 

ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʜʽʣʫ 7 çʉʘʥʽʪʘʨʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʭʦʨʦʥʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʢʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷè ʩʝʨʝʜ ʧʝʨʝʣʽʢʫ 

ʟʘʭʦʜʽʚ ʧʦ ʟʘʧʦʙʽʛʘʥʥʶ ʟʘʙʨʫʜʥʝʥʥʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʤʠ 

ʛʘʟʘʤʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʷ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ  

ʚʠʟʥʘʯʘʣʦʩʷ ʩʪʚʦʨʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ ʚʽʜ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʪʘ 

ʘʚʪʦʜʦʨʽʛ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ (ʧ.7.3.12) [182], ʚʪʨʘʪʠʚ ʩʚʦʶ ʯʠʥʥʽʩʪʴ 

(ʨʽʰʝʥʥʷ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʨʝʛʫʣʷʪʦʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʚʽʜ 30.05.2014 ˉ 31). ɺʦʜʥʦʯʘʩ, ʫ ʨʘʤʢʘʭ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʩʬʝʨʽ ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʠ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ɭʉ, ʧʨʦʝʢʪʦʤ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʩʢʘʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʥʘʢʘʟʽʚ 

ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʽʥʰʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠè, ʧʽʜʛʦʪʦʚʣʝʥʠʤ 

ɼʝʨʞʘʚʥʦʶ ʨʝʛʫʣʷʪʦʨʥʦʶ ʩʣʫʞʙʦʶ ʋʢʨʘʾʥʠ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʢʘʩʫʚʘʥʥʷ 

çɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ɼʉʇ ˉ173-96è, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜ ʽʩʥʫʶʯʦʛʦ ɼɹʅ 360-96** çʄʽʩʪʦʙʫʜʫʚʘʥʥʷ. 

ʇʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʘ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴè (ʥʘʢʘʟ ʚʽʜ 17.04. 1992ʨ. 

ˉ44; ʟʽ ʟʤʽʥʘʤʠ ʘʢʪʫʘʣʴʥʠʡ ʚʽʜ 01.01.2016 ʨ.). ɿʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʝ, 

ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ 

ʬʘʢʪʦʨʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʪʘ ʚʢʣʶʯʝʥʥʷ ʜʦ ʻʜʠʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʘʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʡ ʫ ʯʘʩʪʠʥʽ, ʷʢʘ 

ʩʪʦʩʫʻʪʴʩʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʠ ʥʘʩʝʣʝʥʠʭ 

ʤʽʩʮʴ. 

ʋ ʤʝʞʘʭ ʤʽʩʪ, ʟʦʢʨʝʤʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ, ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʘʚʪʦʜʦʨʽʛ, ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ ʬʦʨʤʫʶʪʴ ʧʦʥʘʜʬʦʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʩʢʣʘʜʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ ʪʘ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʝʷʢʦʶ ʩʧʝʮʠʬʽʢʦʶ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʠʨʦʩʪʫ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ 

ʚʠʢʠʜʽʚ, ʟʥʘʯʥʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʘʚʪʦʜʦʨʽʛ, ʷʢ ʫ ʧʨʦʩʪʦʨʦʚʦʤʫ, ʪʘʢ ʽ ʫ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʘʭ, ʘ ʪʘʢʦʞ ʥʝʚʠʩʦʢʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʜʞʝʨʝʣ ʚʽʜ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʨʰʦʛʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ ʟʦʥʽ 

ʜʠʭʘʥʥʷ ʣʶʜʠʥʠ [3, 7-11].  ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴ ʟʘʚʜʘʥʥʷ 

ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤʠ ʚʠʢʠʜʘʤʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʛʽʛʽʻʥʽʯʥʦʾ 

ʦʮʽʥʢʠ ʚʢʘʟʘʥʦʛʦ ʪʠʧʫ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚô̫ , ʷʢʽ 

ʩʣʫʛʫʶʪʴ ʧʝʨʚʠʥʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʥʘʮʽʣʝʥʠʭ ʥʘ ʟʘʭʠʩʪ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚô̫ .  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʻʜʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ 

ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʦʾ 

ʧʨʦʙʣʝʤʠ ʛʽʛʽʻʥʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʜʽʾ ʟʘʙʨʫʜʥʝʥʦʛʦ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ 

ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʟʚʘʞʝʥʠʭ ʯʘʩʪʢʦʢ ʨʽʟʥʦʛʦ 

ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʜʽʘʤʝʪʨʫ (ʈʄ10, ʈʄ2,5, ʈʄ1), ʧʠʣʫ ʅɼɿʉ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ 

ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ ʜʦʚʝʜʝʥʦ, ʱʦ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ 

ʚʘʛʦʤʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʢʨʦʨʘʡʦʥʽʚ, ʧʨʠʛʝʣʛʠʭ ʜʦ ʘʚʪʦʜʦʨʽʛ. 

ɺʠʙʽʨ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʽʜʧʦʚʽʜʘʻ ʪʝʥʜʝʥʮʽʷʤ ʦʩʪʘʥʥʽʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [52, 

54, 68] ʥʘ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ.  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʣʘʩʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʷʚʣʝʥʦ 

ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 50 ʤ ʚʽʜ ʘʚʪʦʜʦʨʽʛ. ɺʦʜʥʦʯʘʩ, ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʪʦʯʢʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʩʝʣʴʙʠʱʥʽʡ ʟʦʥʽ, 

ʚʽʜʟʥʘʯʘʣʠʩʷ ʥʠʞʯʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʪʘ ʤʝʥʰʠʤ ʨʦʟʤʘʭʦʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʜʣʷ ʨʷʜʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʚʘʣʠ ʽʩʥʫʶʯʽ ʛʽʛʽʻʥʽʯʥʽ 

ʥʦʨʤʘʪʠʚʠ (ɻɼʂʤ.ʨ.): ʫ 2012 ʨ. ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʫ 1,7  ʨʘʟʠ (0,12 ï 8,58 ʤʛ/ʤ
3
); 

ʫ 2014 ʨ. ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ï ʫ 2,9 ʨʘʟʠ (0,0003 ï 1,460 ʤʛ/ ʤ
3
), ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ï ʫ 

2,8 ʨʘʟʠ (0,004 ï 0,576 ʤʛ/ ʤ
3
), ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ï ʫ 2,8 ʨʘʟʠ (0,003 ï 

2,810 ʤʛ/ ʤ
3
), ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʫ 1,2 ʨʘʟʠ (0,030 ï 6,093 ʤʛ/ ʤ

3
). ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʽʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʠʪʫʘʮʽʾ ʟʘ 

ʫʤʦʚ ʫʩʢʣʘʜʥʝʥʦʛʦ ʨʫʭʫ ʪʘ ʟʘʪʦʨʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʠʢʦʥʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʚʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ 

ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʤʽʩʪ ʽ ʚʠʟʥʘʯʝʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʤʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʫʩʽʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʚʝʣʠʯʠʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʨʽʛ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ NDVI ʪʘ ʦʢʨʝʤʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʮʷʤʠ 

ʨʽʟʥʠʭ ʢʨʘʾʥ, ʝʢʩʧʦʟʠʮʽʶ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʙʣʠʟʫ ʘʚʪʦʜʦʨʽʛ ʚʘʞʢʦ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʘʭ, ʦʩʢʽʣʴʢʠ ʘʙʩʦʣʶʪʥʽ ʨʽʚʥʽ 

ʝʢʩʧʦʟʠʮʽʾ ʤʦʞʫʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʘʨʽʶʚʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ 
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ʪʘ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʘʥʽ ʥʝ ʫ ʚʩʽʭ 

ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʰʠʨʝʥʥʷ 

ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʣʦʢʘʣʴʥʦʛʦ ʨʽʚʥʷ ʯʠ ʤʽʢʨʦʤʘʩʰʪʘʙʫ, ʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʯʘʩʫ ʪʘ ʨʝʩʫʨʩʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʜʘʥʽ ʩʪʘʥʮʽʡ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝ ʟʘʚʞʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʦʚʥʦʪʦʶ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʶ. ʊʘʢ, ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘ 

ʚʤʽʩʪʦʤ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10-1, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʮʽʥʦʢ ʚʧʣʠʚʫ ʜʘʥʦʛʦ ʪʠʧʫ ʟʘʙʨʫʜʥʝʥʥʷ. ɹʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʟʘʟʥʘʯʝʥʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ 

ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʰʠʨʦʢʦ ʦʧʠʩʘʥʦ ʚ 

ʨʦʙʦʪʘʭ ʄ. Brauer (2003 ʨ.), Z. Ross (2007 ʨ.), M. Jerret (2007 ʨ.),                

ʂ.ʄ. ɸʥʪʨʦʧʦʚʘ (2013 ʨ.) ʪʘ A. Patton (2016 ʨ.) [49, 123, 125, 126, 183]. 

ɿ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʨʦʞʠʚʘʻ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʧʨʠʩʫʪʥʽʭ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ, ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 

ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʨʦʟʨʦʙʠʪʠ 

ʧʨʦʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʧʨʦʩʪʦʨʦʚʫ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʤʽʩʪ,  ʧʦʙʫʜʫʚʘʪʠ 

ʢʘʨʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʠʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʠʟʠʢʦʚʠʭ ʪʘ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ, ʚʦʜʥʦʯʘʩ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʛʥʫʯʢʽʩʪʶ ʽ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʝʨʠʪʦʨʽʾ ʫ 

ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. 
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 ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ, ʫ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʙʫʣʦ ʦʧʠʩʘʥʦ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʦʤ, ʦʢʩʠʜʦʤ ʚʫʛʣʝʮʶ ʪʘ PM10, PM2,5, PM1, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ 

ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ  ʤ. ʂʠʻʚʘ. ʆʩʪʘʪʦʯʥʽ ʚʘʨʽʘʥʪʠ ʤʦʜʝʣʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ (ʨ<0,001): R
2 
= 0,90 ʜʣʷ NO2, R

2 
= 0,77 ʜʣʷ ʉʆ,    

R
2 
= 0,59 ʜʣʷ ʈʄ10, R

2 
= 0,79 ʜʣʷ ʈʄ2,5 ʽ  R

2 
= 0,81 ʜʣʷ ʈʄ1. ʄʦʜʝʣʽ 

ʧʦʙʫʜʦʚʘʥʦ ʪʘ ʧʝʨʝʚʽʨʝʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʦʪʨʠʤʘʥʠʭ ʫ 

ʧʝʨʽʦʜ ʣʽʪʦ-ʦʩʽʥʴ. ʉʝʟʦʥʥʘ ʚʘʣʽʜʘʮʽʷ ʤʦʜʝʣʝʡ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ 

ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʢʫ, ʥʝ ʚʠʢʦʥʫʚʘʣʘʩʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʶʶʪʴ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʽʟ ʟʥʘʯʝʥʥʷʤ R
2
 ʫ 

ʜʽʘʧʘʟʦʥʽ: 0,52 ï 0,76 ʪʘ 0,50 ï 0,81 ʚʽʜʧʦʚʽʜʥʦ [15, 49, 127, 158, 159, 164]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʽ ISC-AERMODView v.9.3 (Lakes Environmental), ʟ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʟʤʦʜʝʣʴʦʚʘʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 1-ʛʦʜʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʜʘʥʫ ʤʦʜʝʣʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʮʽʥʢʠ 

ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ 952  ʨʝʮʝʧʪʦʨʥʠʭ ʪʦʯʦʢ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʥʘ ʪʝʨʠʪʦ-ʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʫʩʝʨʝʜʥʝʥʽ 1-ʛʦʜʠʥʥʽ, 24-ʛʦʜʠʥʥʽ ʪʘ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10, ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ 

ʚʩʪʘʥʦʚʣʝʥʦ: ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂʤ.ʨ. ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 1-ʛʦʜʠʥʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ (1,76ɻɼʂʤ.ʨ.); ʥʘ ʨʽʚʥʽ ʫʩʝʨʝʜʥʝʥʦʾ 24-ʛʦʜʠʥʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʦʤ (5,57ɻɼʂʩ.ʜ.) ʽ ʬʦʨʤʘʣʴʜʝʛʽʜʦʤ (1,4ɻɼʂʩ.ʜ.). ɼʣʷ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʥʝ 
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ʚʽʜʤʽʯʘʣʦʩʷ. ɺʦʜʥʦʯʘʩ, ʧʨʠ ʘʥʘʣʽʟʽ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ (RfCacute, 

RfCchronic), ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʨʝʬʝʨʝʥʪʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʦʯʢʘʭ ʜʣʷ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʟʘ ʫʤʦʚʠ ʛʦʩʪʨʦʛʦ 

ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʜʣʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʽ 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʟʘ ʫʤʦʚʠ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ 

(HQacute >1) ʟʘ ʫʤʦʚ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʈʄ10 (HQacute = 1,2 ï 1,4). ɼʣʷ ʽʥʰʠʭ 

ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ ʟʘ ʫʤʦʚ 

ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ ʥʝ ʚʽʜʤʽʯʘʣʠ, ʘ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʙʫʚ 

ʤʽʥʽʤʘʣʴʥʠʤ (HQacute<1). ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʝʨʝʚʠʱʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ: ʥʝʤʝʪʘʥʦʚʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ (HQchronic = 1,01 ï 3,18), ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (HQchronic = 1,10 ï 2,07), 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 (HQchronic = 1,07 ï 1,27). ɼʣʷ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ 

ʜʽʦʢʩʠʜʫ ʪʘ ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ ʟʘ 

ʫʤʦʚʠ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʤ (HQchronic<1). Cʫʤʘʨʥʠʡ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʠʡ ʨʠʟʠʢ ʜʣʷ ʚʠʧʘʜʢʫ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʷʢʠʡ ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʽʥʜʝʢʩʫ ʥʝʙʝʟʧʝʢʠ (HI) ʩʪʘʥʦʚʠʚ: HImax=5,43. ɿʚʘʞʘʶʯʠ 

ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʝʬʝʢʪ ʭʘʨʘʢʪʝʨʥʠʡ ʣʠʰʝ ʜʣʷ ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʷʢʦʛʦ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʦʮʽʥʢʘ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʥʝ ʧʨʦʚʦʜʠʣʘʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʝʙʝʟʧʝʢʠ ʟʘ ʫʤʦʚ 

ʛʦʩʪʨʦʛʦ ʪʘ ʭʨʦʥʽʯʥʦʛʦ ʽʥʛʘʣʷʮʽʡʥʦʛʦ ʚʧʣʠʚʽʚ, ʘ ʪʘʢʦʞ ʩʫʤʘʨʥʠʡ ʽʥʜʝʢʩ 

ʥʝʙʝʟʧʝʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʥʝʢʘʮʝʨʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʠʢʠʜʘʤʠ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ 

ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʷʚʽʚ ʟ ʙʦʢʫ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʫ 1,5 ï 5,4 ʨʘʟʠ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʽʩʥʫʶʯʫ ʨʝʘʣʴʥʫ ʥʝʙʝʟʧʝʢʫ ʭʽʤʽʯʥʦʛʦ 
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ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, 

ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʘʩʝʣʝʥʥʷ 

ʤʽʩʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʚʩʽʭ 4-ʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ [112]. ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʽ ʻ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʜʦʙʨʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʚ ʨʦʙʦʪʘʭ ʧʦʧʝʨʝʜʥʽʭ ʘʚʪʦʨʽʚ [10, 49, 127, 134-136] ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʽʚ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʛʦʩʪʨʦʛʦ ʪʘ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʥʝʢʘʥʮʝʨʦʛʝʥʥʽ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʽ ʨʠʟʠʢʽʚ [44, 110, 111, 112 3, 4, 7, 14, 39, 42] ʽ 

ʚʠʟʥʘʯʘʶʪʴ ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʦʤ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʪʦʯʥʦ 

ʦʮʽʥʠʪʠ ʝʢʩʧʦʟʠʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 

ʛʽʧʝʨʯʫʪʣʠʚʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ 

ʚʠʢʦʥʘʥʽ ʽ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʷʛʥʫʪʘ.  
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 ɺʀʉʅʆɺʂʀ  

 
 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ, ʥʘʪʫʨʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʛʣʠʙʣʝʥʦ ʨʦʟʫʤʽʥʥʷ ʱʦʜʦ ʥʝʙʝʟʧʝʢʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʝʨʝʩʫʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ 

ʤʽʩʪ ʽ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʡʤʦʚʽʨʥʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

 1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʥʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʫ 

ʤʝʞʘʭ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ, 

ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ ʨʷʜʫ 

ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʚʘʣʠ ʽʩʥʫʶʯʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ (ɻɼʂʤ.ʨ.): ʫ 2012 ʨ. 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ï ʫ 1,7 ʨʘʟʠ (0,12 ï 8,58 ʤʛ/ʤ
3
); ʫ 2014 ʨ. ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ï      

ʫ 2,9 ʨʘʟʠ (0,0003 ï 1,460 ʤʛ/ʤ
3
), ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ï ʫ 2,8 ʨʘʟʠ (0,004 ï            

0,576 ʤʛ/ʤ
3
), ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ï ʫ 2,8 ʨʘʟʠ (0,003 ï 2,810 ʤʛ/ʤ

3
), 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ  ï ʫ 1,2 ʨʘʟʠ (0,030 ï 6,093 ʤʛ/ʤ
3
).  

2. ɺʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʈʄ10, ʈʄ2,5 ʽ ʈʄ1 ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ 

ʦʧʠʩʫʚʘʣʠ ʚʝʣʠʯʠʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʦʨʽʛ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ 

ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ). 

3. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ 

ʰʘʨʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ (ʥʘ ʧʨʠʢʣʘʜʽ ISC-AERMOD View v. 9.3, Lakes 

Environmental) ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʦʙʫʤʦʚʣʝʥʦʾ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʩʧʦʩʽʙ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʆʧʠʩʘʥʦ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ʷʢʽ 
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ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (p<0,001): R
2
=0,90 ʜʣʷ 

NO2, R
2
=0,77 ʜʣʷ ʉʆ, R

2
=0,59 ʜʣʷ ʈʄ10, R

2
=0,79 ʜʣʷ ʈʄ2,5 ʽ R

2
=0,81 ʜʣʷ ʈʄ1. 

4. ʈʦʟʨʘʭʦʚʘʥʦ ʫʩʝʨʝʜʥʝʥʽ 1-, 24-ʛʦʜʠʥʥʽ ʪʘ ʨʽʯʥʽ  ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʫ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ, ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʈʄ10 ʽ ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 

ʤʝʞʘʭ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʾʚ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʥʠʞʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1-, 24-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʜʦ 

ʬʦʥʦʚʠʭ ʨʽʚʥʽʚ ʥʘ ʚʽʜʩʪʘʥʽ 450ï500 ʤ ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ ʟ ʩʝʨʝʜʥʴʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ, ʘ ʜʣʷ ʫʩʝʨʝʜʥʝʥʠʭ ʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ῐ ʧʦʯʠʥʘʶʯʠ ʟ 200 ʤ; 

ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1- ʪʘ 24-ʛʦʜʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ 

ʚʽʜʤʽʯʝʥʦ ʥʘ ʚʽʜʩʪʘʥʽ 200 ʤ ʚʽʜ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʘ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʷʛʘʣʠ 

ʬʦʥʦʚʦʛʦ ʨʽʚʥʷ ʥʘ ʚʽʜʩʪʘʥʽ 300 ʤ. 

5. ɺʠʟʥʘʯʝʥʦ ʨʽʚʥʽ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ (ʅQ) ʪʘ ʧʽʜʛʦʪʦʚʣʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ ʨʠʟʠʢʽʚ. ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʙʝʟʧʝʢʠ (HQacute>1) ʟʘ ʫʤʦʚʠ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ                          

ʈʄ10 (HQacute = 1,10 ï 1,36); ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʚʧʣʠʚʽ (HQchroniʩ) ï ʜʣʷ 

ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (1,01 ï 3,18), ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ (1,10 ï 2,07),           

ʈʄ10 (1,07 ï 1,27). 

6. ʇʦʢʘʟʘʥʦ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥ ʧʽʜʚʠʱʝʥʦʛʦ ʘʝʨʦʛʝʥʥʦʛʦ                   

ʨʠʟʠʢʫ (HImax = 5,43), ʦʙʫʤʦʚʣʝʥʠʭ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʘʟʦʪʫ 

ʜʽʦʢʩʠʜʦʤ, ʥʝʤʝʪʘʥʦʚʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ ʪʘ ʈʄ10, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʫ 1,5 ï 5,4 ʨʘʟʠ. 

7. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʷʢ ʜʞʝʨʝʣʘ 

ʚʠʢʠʜʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʩʝʣʴʙʠʱʥʠʭ ʟʦʥʘʭ ʥʘ 

ʝʪʘʧʽ ʦʮʽʥʢʠ ʝʢʩʧʦʟʠʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʽ ʜʦʧʦʚʥʶʻʪʴʩʷ ʨʦʟʰʠʨʝʥʠʤ ʝʪʘʧʦʤ ʦʮʽʥʢʠ 

ʝʢʩʧʦʟʠʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. 
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ʩʝʣʝʢʪʠʚʥʝ ʟʘʛʦʨʷʥʥʷ 

0 ï 70,0  ʤʛ/ʤ3 

 

Ñ 10% ʇʦʭʚʠʣʠʥʥʘ ʬʽʢʩʘʮʽʷ  

ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ: 1 

ʛʦʜ 

25 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.2 

 

 

 

 

 

 

 

 

1 2 3 4 5 6 

SO2 ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ 

APSA-370 

(HORIBA) 

ʋʌ-ʬʣʶʦʨʝʩʮʝʥʩʽʷ 0 ï 6,0 ʤʛ/ʤ3 

 

Ñ 10% ʇʦʭʚʠʣʠʥʥʘ ʬʽʢʩʘʮʽʷ  

ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ: 1 ʛʦʜ 

25 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʠʣ ʅɼɿʉ HAZ-DUST Model 

EPAM-500 

ʦʧʪʠʯʥʠʡ ʩʝʥʩʦʨ, 

ʛʨʘʚʽʤʝʪʨʠʯʥʠʡ 

0,001 ï 20,00 Ñ 10% ʇʦʭʚʠʣʠʥʥʘ ʬʽʢʩʘʮʽʷ  

ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ: 1 ʛʦʜ 

11 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 

PM10-ʈʄ2,5- 

ʈʄ1  

Portable Fine Dust 

Monitoring Unit P-

DustMonit 

ʦʧʪʠʯʥʠʡ ʩʝʥʩʦʨ 

 

0,001 ï 10,0 Ñ 10% ʇʦʭʚʠʣʠʥʥʘ ʬʽʢʩʘʮʽʷ  

ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ: 1 ʛʦʜ 

23 ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, 

ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ, 

ʘʪʤʦʩʬʝʨʥʠʡ 

ʪʠʩʢ, 

ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʥʘʧʨʷʤ ʚʽʪʨʫ 

ʄʝʪʝʦʨʦʣʦʛʽʯ-ʥʠʡ 

ʩʝʥʩʦʨ WS-600 

ʪʝʨʤʦʜʘʪʯʠʢ NTC 

 

ʜʘʪʯʠʢ ʚʦʣʦʛʦʩʪʽ 

 

ʜʘʪʯʠʢ ʪʠʩʢʫ MEMS 

 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʘʪʯʠʢ  

ʚʽʜ -50 ʜʦ +60Áʉ 

 

0 ï 100% 

 

300 ï 1200 hPa 

 

 0 ï 359,9 Á 

0 ï 75 ʤ/ʩ 

Ñ 0,2ÁC 

 

Ñ2% 

 

Ñ0,5 hPa 

 

< 3Á 

Ñ0,3 ʤ/ʩ 

ʇʦʭʚʠʣʠʥʥʘ ʬʽʢʩʘʮʽʷ  

ʧʝʨʽʦʜ ʫʩʝʨʝʜʥʝʥʥʷ: 1 ʛʦʜ 

25 ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 

1
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ʊʘʙʣʠʮʷ ɸ.3 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/

ʧ 

ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨ-

ʪʫ, ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽ ʾʘʟʦʪʫ ʜʽʦʢʩʠʜʫ, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(Ñů) 

ʄʽʥʽʤʘ-

ʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠʤʘ-

ʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 4040 0,136 (0,055) 0,059 0,093 0,134 0,172 0,287 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2 6012 0,073 (0,025) 0,032 0,058 0,073 0,082 0,148 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ) 5000 0,053 (0,018) 0,032 0,039 0,049 0,073 0,082 

4 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 

(ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 0,029 (0,008) 0,017 0,024 0,027 0,034 0,050 

5 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ ï ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 0,066 (0,028) 0,018 0,046 0,066 0,089 0,107 

6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 3340 0,215 (0,076) 0,073 0,156 0,204 0,275 0,320 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,068 (0,041) 0,022 0,037 0,059 0,100 0,164 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,254 (0,099) 0,069 0,145 0,262 0,325 0,408 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
1
 - 0,024 (0,012) 0,011 0,013 0,021 0,031 0,055 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 0,142 (0,067) 0,036 0,077 0,157 0,204 0,238 

11 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ-

ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 3597 0,176 (0,075) 0,079 0,117 0,151 0,226 0,358 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
1
 - 0,014 (0,007) 0,007 0,010 0,013 0,017 0,034 

13 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ ïʚʫʣ. 

ʈʝʚʫʮʴʢʦʛʦ -ïʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3828 0,084 (0,049) 0,024 0,038 0,084 0,108 0,200 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.3 

1 2 3 4 5 6 7 8 9 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ ï

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 0,225 (0,098) 0,077 0,140 0,225 0,323 0,380 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 0,026 (0,010) 0,014 0,018 0,022 0,035 0,047 

16 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ï ʚʫʣ.  

ɻ. ʍʦʪʢʝʚʠʯʘ 3620 0,311 (0,115) 0,160 0,216 0,283 0,426 0,576 

17 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ ï

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3096 0,102 (0,019) 0,078 0,087 0,100 0,113 0,148 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
1
 

- 0,033 (0,015) 0,010 0,018 0,037 0,045 0,056 

19 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ
1
 - 0,008 (0,006) 0,004 0,006 0,008 0,008 0,033 

20 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - ï

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 0,209 (0,045) 0,104 0,168 0,218 0,241 0,283 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9 

 

0,037 (0,017) 0,004 0,025 0,034 0,050 0,072 

22 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ ï ʚʫʣ. 

ʈʦʩʽʡʩʴʢʘ 932 0,082 (0,046) 0,029 0,047 0,066 0,115 0,192 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 0,135 (0,025) 0,090 0,118 0,132 0,155 0,196 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,083 (0,013) 0,061 0,075 0,081 0,094 0,110 

25 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
1
 - 0,031 (0,008) 0,018 0,024 0,030 0,038 0,051 

 ʇʨʠʤʽʪʢʘ. 
 
ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ

 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 

 

 

 

 

 1
8

7
 



 

ʊʘʙʣʠʮʷ ɸ.4 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/ʧ 
ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠ-

ʚʥʽʩʪʴ 

ʪʨʘʥʩ-

ʧʦʨʪʫ, 

ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽ ʾʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (Ñů) 

ʄʽʥʽ-

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 2 3 4 5 6 7 8 9 

1 ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 4040 0,583 (0,212) 0,163 0,399 0,599 0,726 0,921 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2 6012 0,333 (0,150) 0,019 0,256 0,321 0,404 0,628 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ) 5000 0,357 (0,120) 0,225 0,267 0,320 0,406 0,663 

4 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 

 (ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 0,666 (0,503) 0,047 0,386 0,481 0,912 2,154 

5 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ ï ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 1,014 (0,817) 0,191 0,307 0,818 1,262 2,840 

6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 3340 2,214 (0,798) 1,022 1,554 2,104 2,933 3,565 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,540 (0,279) 0,243 0,360 0,414 0,658 1,178 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,892 (0,300) 0,431 0,710 0,831 1,067 1,794 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
1
 - 0,382 (0,174) 0,210 0,255 0,294 0,477 0,762 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 1,537 (0,571) 0,643 1,022 1,476 1,946 2,763 

11 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ 

ʰʦʩʝ-ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 3597 1,324 (0,760) 0,369 0,813 0,958 1,827 2,913 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
1
 - 0,409 (0,542) 0,034 0,171 0,211 0,265 1,881 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.4 

1 2 3 4 5 6 7 8 9 

13 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ - 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ - ʚʫʣ. 

ɻ.ɸʭʤʘʪʦʚʦʾ 3828 0,395 (0,180) 0,128 0,274 0,376 0,505 0,960 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ - 

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 1,092 (0,421) 0,458 0,750 1,048 1,428 2,014 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 0,254 (0,045) 0,177 0,225 0,249 0,272 0,369 

16 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ-

ʚʫʣ. ɻ. ʍʦʪʢʝʚʠʯʘ 3620 1,637 (0,932) 0,681 0,851 1,267 2,547 3,603 

17 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ -

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3096 0,757 (0,253) 0,501 0,593 0,690 0,835 1,435 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
1
 - 0,281 (0,051) 0,204 0,238 0,276 0,323 0,392 

19 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ
1
 - 0,371 (0,451) 0,054 0,189 0,240 0,335 2,220 

20 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - 

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 2,797 (1,657) 0,491 1,337 2,792 3,956 6,093 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9  0,608 (0,483) 0,185 0,282 0,409 0,849 2,267 

22 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ ï 

ʚʫʣ. ʈʦʩʽʡʩʴʢʘ 932 0,789 (0,513) 0,161 0,492 0,674 0,964 2,591 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 0,686 (0,208) 0,501 0,547 0,574 0,813 1,235 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,473 (0,071) 0,365 0,425 0,449 0,536 0,632 

25 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
1
 - 0,482 (0,405) 0,080 0,195 0,288 0,768 1,465 

 ʇʨʠʤʽʪʢʘ. 
 
ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ

 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 
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ʊʘʙʣʠʮʷ ɸ.5  

 ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/ʧ 

ɸʜʨʝʩʘ ʪʦʯʢʠ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨ-

ʪʫ, ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʩʽʨʢʠ ʜʽʦʢʩʠʜʫ
2
, ʤʛ/ʤ

3
 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

(Ñů) 

ʄʽʥʽ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 2 3 4 5 6 7 8 9 

1 ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 4040 1,75E-02 (5,10E-02) 1,57E-03 2,88E-03 3,93E-03 4,72E-03 2,40E-01 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2 6012 5,68E-04 (5,08E-04) 2,62E-04 2,62E-04 3,93E-04 7,86E-04 1,57E-03 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ 

ʤʝʪʨʦ ʍʘʨʢʽʚʩʴʢʘ) 5000 5,85E-03 (3,00E-03) 2,62E-03 3,54E-03 5,24E-03 7,34E-03 1,36E-02 

4 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ (ʩʪʘʥʮʽʷ 

ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 5,46E-03 (2,16E-03) 2,36E-03 3,14E-03 5,37E-03 7,73E-03 8,91E-03 

5 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. 

ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘï 

ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 1,04E-02 (1,63E-03) 8,12E-03 8,65E-03 1,05E-02 1,21E-02 1,26E-02 

6 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ, 21 3340 1,10E-02 (2,15E-03) 7,34E-03 9,43E-03 1,05E-02 1,26E-02 1,57E-02 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 2,06E-03 (8,89E-04) 7,86E-04 1,31E-03 1,97E-03 2,88E-03 3,67E-03 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 7,36E-01 (4,31E-01) 6,73E-02 3,10E-01 7,39E-01 1,15E+00 1,46E+00 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
1
 - 1,15E-02 (7,52E-03) 5,50E-03 6,42E-03 7,86E-03 1,38E-02 3,43E-02 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 1,10E-01 (2,05E-01) 6,29E-03 8,38E-03 8,91E-03 7,59E-02 7,76E-01 

11 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. 

ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ ï ʚʫʣ. 

ʊʨʦʩʪʷʥʝʮʴʢʘ 

3597 5,24E-03 (1,20E-03) 3,67E-03 4,19E-03 5,24E-03 5,76E-03 

 

8,12E-03 

1
9

0
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.5 

1 2 3 4 5 6 7 8 9 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
1
 - 1,60E-03 (4,05E-04) 1,05E-03 1,18E-03 1,57E-03 1,97E-03 2,10E-03 

13 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ -ʚʫʣ. 

ʈʝʚʫʮʴʢʦʛʦ - ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3828 1,87E-03 (8,54E-04) 7,86E-04 1,18E-03 2,10E-03 2,36E-03 3,93E-03 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ - 

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 5,34E-03 (1,73E-03) 2,62E-03 4,06E-03 4,98E-03 6,55E-03 8,38E-03 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 1,97E-04 (1,21E-04) 1,00E-04 6,55E-05 2,62E-04 2,62E-04 2,62E-04 

16 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ- 

ʚʫʣ. ɻ. ʍʦʪʢʝʚʠʯʘ 3620 5,00E-03 (1,87E-03) 2,10E-03 3,54E-03 4,98E-03 6,42E-03 8,91E-03 

17 

ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ -

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3096 2,72E-03 (1,41E-03) 1,31E-03 1,83E-03 2,36E-03 3,14E-03 7,60E-03 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
1
 - 2,23E-03 (1,64E-03) 2,62E-04 7,86E-04 2,10E-03 4,19E-03 4,72E-03 

19 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ
1
 - 3,93E-04 (1,85E-04) 2,62E-04 2,62E-04 2,62E-04 5,24E-04 7,86E-04 

20 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - 

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 6,01E-03 (1,10E-03) 4,19E-03 5,11E-03 6,03E-03 6,68E-03 8,12E-03 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9 

 

1,71E-03 (2,82E-04) 1,31E-03 1,57E-03 1,57E-03 1,83E-03 2,36E-03 

22 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ -ïʚʫʣ. 

ʈʦʩʽʡʩʴʢʘ 932 2,30E-03 (7,31E-04) 1,31E-03 1,70E-03 2,36E-03 2,62E-03 4,19E-03 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 5,70E-03 (1,28E-03) 3,93E-03 4,59E-03 5,24E-03 7,21E-03 7,86E-03 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 3,23E-03 (6,59E-04) 1,57E-03 2,75E-03 3,41E-03 3,67E-03 4,19E-03 

25 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
1
 - 3,93E-04 (1,85E-04) 2,62E-04 2,62E-04 3,93E-04 5,24E-04 5,24E-04 

 ʇʨʠʤʽʪʢʠ: 

1. ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ
 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 

2. ʂʦʥʮʝʥʪʨʘʮʽʾ ʥʘʚʝʜʝʥʦ ʫ ʬʦʨʤʘʪʽ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʘʧʠʩʫ, ʱʦ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʫ ʚʠʛʣʷʜʽ ʤʘʥʪʠʩʠ ʽ ʧʦʨʷʜʢʫ. ʅʘʧʨʠʢʣʘʜ:  

1,75E-02 = 0,0175; 1,15E+00 = 1,15 
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ʊʘʙʣʠʮʷ ɸ.6   

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/

ʧ 

ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫ, 

ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʥʝʤʝʪʘʥʦʚʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(Ñů) 

ʄʽʥʽ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 2 3 4 5 6 7 8 9 

 

1 ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 4040 0,664 (0,453) 0,026 0,189 0,620 1,085 1,285 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2 6012 0,274 (0,220) 0,011 0,047 0,272 0,517 0,551 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ) 5000 0,279 (0,168) 0,045 0,154 0,265 0,344 0,724 

4 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 

(ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 0,614 (0,557) 0,037 0,213 0,407 0,930 1,956 

5 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ-ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 0,236 (0,147) 0,107 0,126 0,183 0,274 0,538 

6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 3340 0,155 (0,067) 0,065 0,108 0,142 0,208 0,276 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,347 (0,192) 0,006 0,218 0,332 0,543 0,568 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,059 (0,038) 0,008 0,024 0,062 0,097 0,121 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
1
 - 0,187 (0,078) 0,068 0,121 0,165 0,271 0,333 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 0,675 (0,051) 0,568 0,644 0,665 0,697 0,788 

11 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ-

ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 3597 0,139 (0,079) 0,055 0,083 0,112 0,190 0,335 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 5
1
 - 0,226 (0,074) 0,115 0,165 0,217 0,291 0,315 

13 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ -ʚʫʣ. 

ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 
3828 0,141 (0,036) 0,090 0,103 0,154 0,167 

 
 

0,167 1
9

2
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.6 

1 2 3 4 5 6 7 8 9 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ 

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 0,896 (0,145) 0,745 0,797 0,868 0,952 1,251 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 0,375 (0,243) 0,128 0,128 0,381 0,615 0,615 

16 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ï ʚʫʣ. 

ɻ. ʍʦʪʢʝʚʠʯʘ 3620 0,270 (0,250) 0,019 0,114 0,164 0,578 0,753 

17 

ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ ï

ʤʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦ ʾ 3096 0,453 (0,122) 0,360 0,372 0,393 0,516 0,825 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
1
 - 0,633 (0,289) 0,227 0,286 0,680 0,857 0,991 

19 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ
1
 - 0,067 (0,039) 0,007 0,028 0,073 0,104 0,112 

20 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʘʣʴʥʘ -ï

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 0,365 (0,378) 0,003 0,142 0,196 0,408 1,329 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9 

 

0,094 (0,074) 0,005 0,030 0,072 0,168 0,216 

22 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ ï  

ʚʫʣ. ʈʦʩʽʡʩʴʢʘ 932 0,069 (0,088) 0,004 0,004 0,034 0,169 0,169 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 0,164 (0,132) 0,020 0,022 0,157 0,306 0,325 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,014 (0,003) 0,012 0,012 0,013 0,017 0,017 

25 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
1
 - 0,559 (0,958) 0,069 0,087 0,134 0,772 2,810 

 ʇʨʠʤʽʪʢʘ.   
 
ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ

 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 
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ʊʘʙʣʠʮʷ ɸ.7  

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʠʣʫ ʅɼɿʉ ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/ʧ 
ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫ, 

ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽ ʾʧʠʣʫ ʅɼɿʉ, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(Ñů) 

ʄʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 
25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 

21 
3340 0,007 (0,014) 0,001 0,001 0,001 0,002 0,053 

2 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,044 (0,019) 0,004 0,027 0,040 0,060 0,125 

3 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,098 (0,046) 0,022 0,057 0,092 0,136 0,397 

4 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
1
 - 0,053 (0,051) 0,002 0,020 0,065 0,078 0,989 

5 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 0,038 (0,021) 0,001 0,025 0,037 0,050 0,353 

6 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ 

ʰʦʩʝ-ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 
3597 0,071 (0,040) 0,002 0,035 0,078 0,100 0,416 

7 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
1
 - 0,041 (0,018) 0,000 0,029 0,037 0,057 0,100 

8 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘï

ʫʣ. ʈʝʚʫʮʴʢʦʛʦ -ï 

 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 

3828 0,040 (0,016) 0,002 0,029 0,040 0,046 0,109 

9 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 0,101 (0,044) 0,036 0,060 0,073 0,145 0,182 

10 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,050 (0,029) 0,002 0,027 0,047 0,080 0,128 

11 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
1
 - 0,050 (0,044) 0,002 0,022 0,037 0,074 0,674 

 ʇʨʠʤʽʪʢʘ. 
 
ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ

 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 
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ʊʘʙʣʠʮʷ ɸ.8  

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʤʝʥʰʝ  

10 ʤʢʤ (ʈʄ10) ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/ʧ 
ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫ, 

ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʈʄ10, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ (Ñů) 

ʄʽʥʽ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 ʍʘʨʢʽʚʩʢɹʝ ʰʦʩʝ, 4
1
 4040 - - - - - - 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2
1
 6012 - - - - - - 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ) 5000 0,039 (0,005) 0,033 0,036 0,038 0,041 0,064 

4 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 

(ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 0,037 (0,004) 0,029 0,034 0,036 0,040 0,047 

5 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ-ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 0,038 (0,003) 0,025 0,037 0,039 0,040 0,043 

6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 3340 0,052 (0,013) 0,038 0,044 0,048 0,054 0,101 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,038 (0,012) 0,025 0,034 0,037 0,040 0,114 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,095 (0,015) 0,061 0,094 0,097 0,105 0,109 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
2 

- 0,054 (0,020) 0,038 0,041 0,050 0,058 0,161 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 0,042 (0,006) 0,032 0,038 0,041 0,045 0,056 

11 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ 

ʰʦʩʝ-ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 3597 0,058 (0,010) 0,046 0,051 0,055 0,062 0,081 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
2
 - 0,037 (0,003) 0,030 0,035 0,037 0,039 0,045 

 

 1
9

5
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.8 

1 2 3 4 5 6 7 8 9 

13 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ -ʚʫʣ. 

ʈʝʚʫʮʴʢʦʛʦ - ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3828 0,038 (0,007) 0,028 0,032 0,037 0,042 0,057 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ ï

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 0,045 (0,011) 0,032 0,035 0,040 0,053 0,072 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 0,030 (0,003) 0,026 0,028 0,029 0,031 0,049 

16 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ï ʚʫʣ. 

ɻ. ʍʦʪʢʝʚʠʯʘ 3620 0,048 (0,015) 0,029 0,040 0,044 0,052 0,118 

17 

ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ -

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3096 0,086 (0,010) 0,071 0,079 0,083 0,091 0,120 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
2
 - 0,054 (0,006) 0,044 0,049 0,055 0,060 0,065 

19 
ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ

2
 

- 0,041 (0,008) 0,030 0,034 0,039 0,046 0,063 

20 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - 

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 0,121 (0,034) 0,069 0,098 0,113 0,143 0,203 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9
2
 - 0,045 (0,009) 0,032 0,038 0,042 0,050 0,069 

22 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ - ʚʫʣ. 

ʈʦʩʽʡʩʴʢʘ 932 0,046 (0,039) 0,027 0,034 0,037 0,044 0,252 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʚʡʯʫʢʘ, 1ʘ 1508 0,066 (0,005) 0,055 0,062 0,065 0,068 0,080 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,053 (0,007) 0,038 0,049 0,052 0,056 0,082 

25 ʚʫʣ.  ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
2
 - 0,054 (0,058) 0,022 0,029 0,036 0,049 0,405 

 ʇʨʠʤʽʪʢʠ: 

1. ɺʠʤʽʨʶʚʘʥʥʷ ʫ ʜʘʥʠʭ ʪʦʯʢʘʭ ʥʝ ʚʠʢʦʥʫʚʘʣʠ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ 

2. ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ
 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 

 

 

 

1
9

6
 



 

ʊʘʙʣʠʮʷ ɸ.9 

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʤʝʥʰʝ                

2,5 ʤʢʤ (ʈʄ2,5) ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/ʧ 
ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫ, 

ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʈʄ2,5, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ  (Ñů) 

ʄʽʥʽ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥ

 ̫

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 2 3 4 5 6 7 8 9 

1 ʍʘʨʢʽʚʩʢɹʝ ʰʦʩʝ, 4
1
 4040 - - - - - - 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2
1
 6012 - - - - - - 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ) 5000 0,018 (0,002) 0,013 0,018 0,018 0,019 0,025 

4 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 

(ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 0,017 (0,001) 0,016 0,017 0,018 0,018 0,019 

5 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ-ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 0,017 (0,001) 0,012 0,017 0,017 0,018 0,018 

6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 3340 0,030 (0,004) 0,024 0,027 0,029 0,032 0,043 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,023 (0,002) 0,019 0,022 0,023 0,024 0,029 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,048 (0,007) 0,033 0,047 0,049 0,052 0,055 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
2 

- 0,021 (0,003) 0,018 0,019 0,021 0,023 0,027 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 0,019 (0,003) 0,014 0,017 0,019 0,022 0,026 

11 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ  

ʰʦʩʝ ïʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 3597 0,032 (0,002) 0,029 0,030 0,032 0,033 0,035 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
2
 - 0,023 (0,001) 0,018 0,022 0,023 0,023 0,024 

1
9

7
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.9 

1 2 3 4 5 6 7 8 9 

13 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ  ï 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3828 0,019 (0,004) 0,015 0,017 0,018 0,021 0,036 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ -ï

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 0,026 (0,004) 0,021 0,024 0,026 0,030 0,036 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 0,019 (0,002) 0,015 0,019 0,019 0,020 0,032 

16 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ï ʚʫʣ. 

ɻ. ʍʦʪʢʝʚʠʯʘ 3620 0,028 (0,006) 0,020 0,024 0,026 0,030 0,049 

17 

ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ ï

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3096 0,042 (0,001) 0,040 0,041 0,042 0,042 0,048 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
2
 - 0,027 (0,003) 0,020 0,025 0,028 0,029 0,031 

19 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16
1
 - 0,016 (0,002) 0,010 0,016 0,016 0,018 0,019 

20 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ ï 

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 0,044 (0,010) 0,032 0,037 0,041 0,048 0,072 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9 

 

0,023 (0,006) 0,016 0,018 0,021 0,026 0,044 

22 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ ï ʚʫʣ. 

ʈʦʩʽʡʩʴʢʘ 932 0,016 (0,003) 0,012 0,015 0,015 0,016 0,031 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 0,046 (0,002) 0,041 0,045 0,046 0,047 0,049 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,038 (0,004) 0,031 0,035 0,039 0,041 0,044 

25 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
2
 - 0,019 (0,002) 0,015 0,018 0,019 0,020 0,030 

 ʇʨʠʤʽʪʢʠ: 

1.  ɺʠʤʽʨʶʚʘʥʥʷ ʫ ʜʘʥʠʭ ʪʦʯʢʘʭ ʥʝ ʚʠʢʦʥʫʚʘʣʠ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ 

2. 
 
ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ

 
ʧ̔ ʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 
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8
 



 

ʊʘʙʣʠʮʷ ɸ.10  

ʆʧʠʩʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʟ ʜʽʘʤʝʪʨʦʤ ʯʘʩʪʦʢ ʤʝʥʰʝ        

1 ʤʢʤ (ʈʄ1) ʫ ʪʦʯʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, 2014 ʨ. 

 

ˉ 

ʧ/ʧ 
ɸʜʨʝʩʘ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʪʝʥʩʠʚ-

ʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫ, 

ʦʜ/ʛʦʜ 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʈʄ10, ʤʛ/ʤ
3
 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

(Ñů) 

ʄʽʥʽ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

25% ʄʝʜʽʘʥʘ 75% 

ʄʘʢʩʠ- 

ʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 

1 ʍʘʨʢʽʚʩʢɹʝ ʰʦʩʝ, 4
1
 4040 - - - - - - 

2 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ, 2
1
 6012 - - - - - - 

3 
ʧʨ-ʪ ɹʘʞʘʥʘ (ʩʪʘʥʮʽʷ ʤʝʪʨʦ 

ʍʘʨʢʽʚʩʴʢʘ) 5000 0,016 (0,001) 0,012 0,016 0,016 0,017 0,021 

4 
ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 

(ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʆʩʦʢʦʨʢʠ) 3160 0,016 (0,001) 0,014 0,015 0,016 0,016 0,017 

5 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ 

ʥʘʙʝʨʝʞʥʘ-ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 4098 0,015 (0,001) 0,011 0,015 0,015 0,015 0,016 

6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ, 21 3340 0,028 (0,004) 0,022 0,026 0,027 0,030 0,039 

7 ʚʫʣ. ʋʨʣ̔ ʚʩʴʢʘ, 15 596 0,022 (0,001) 0,018 0,021 0,022 0,023 0,027 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 5 3820 0,035 (0,004) 0,027 0,035 0,036 0,038 0,039 

9 ʚʫʣ. ʂʘʫʥʘʨʩʴʢʘ, 2
2 

- 0,019 (0,002) 0,016 0,017 0,018 0,021 0,023 

10 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ, 1 4180 0,016 (0,002) 0,012 0,015 0,016 0,017 0,020 

11 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ 

ʰʦʩʝ ï ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 3597 0,027 (0,001) 0,025 0,026 0,028 0,028 0,030 

12 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ, 56
2
 - 0,019 (0,001) 0,015 0,019 0,019 0,020 0,020 

 

 

1
9

9
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɸ.10 

1 2 3 4 5 6 7 8 9 

13 
ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ -ʚʫʣ. 

ʈʝʚʫʮʴʢʦʛʦ ï ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3828 0,016 (0,004) 0,012 0,014 0,015 0,018 0,031 

14 
ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ  ï

ʙʫʣʴʚʘʨ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 3064 0,024 (0,003) 0,018 0,021 0,023 0,026 0,032 

15 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ, 25 460 0,018 (0,002) 0,014 0,018 0,018 0,018 0,030 

16 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʦʧʫʜʨʝʥʢʘ ï -ʚʫʣ.  

ɻ. ʍʦʪʢʝʚʠʯʘ 3620 0,025 (0,005) 0,018 0,022 0,024 0,026 0,045 

17 

ʧʝʨʝʭʨʝʩʪʷ ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ ï

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 3096 0,037 (0,001) 0,036 0,037 0,037 0,037 0,041 

18 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ, 21
2
 - 0,024 (0,003) 0,018 0,022 0,025 0,026 0,028 

19 
ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, 16ɻ

2
 

- 0,015 (0,001) 0,009 0,014 0,015 0,016 0,017 

20 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ -ï

ʚʫʣ. ɹʦʨʠʩʧʽʣʴʩʴʢʘ 960 0,036 (0,008) 0,026 0,030 0,033 0,041 0,061 

21 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ, 9
2
 - 0,020 (0,006) 0,014 0,016 0,019 0,023 0,041 

22 

ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗʣʪʠʥʩʴʢʘ ï ʚʫʣ. 

ʈʦʩʽʡʩʴʢʘ 932 0,013 (0,001) 0,010 0,013 0,013 0,013 0,017 

23 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 1ʘ 1508 0,041 (0,001) 0,037 0,040 0,041 0,042 0,043 

24 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ 1992 0,034 (0,003) 0,027 0,032 0,035 0,037 0,039 

25 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ, 6ʘ
2
 - 0,016 (0,001) 0,013 0,016 0,017 0,017 0,018 

 ʇʨʠʤʽʪʢʠ: 

1.  ɺʠʤʽʨʶʚʘʥʥʷ ʫ ʜʘʥʠʭ ʪʦʯʢʘʭ ʥʝ ʚʠʢʦʥʫʚʘʣʠ 

2. 
 
ʋ ʚʢʘʟʘʥʠʭ ʪʦʯʢʘʭ

 
ʧʽʜʨʘʭʫʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʨʦʚʦʜʠʣʠ 

 

2
0

0
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ɼʦʜʘʪʦʢ ɹ 

 

ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 

 

ʊʘʙʣʠʮʷ ɹ.1  

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʪʦʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʧʨʠʣʝʛʣʫ ʪʝʨʠʪʦʨʽʶ ʫ 2012 ʨ.  

 

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ 

ʪʝʨʠʪʦʨʽʶ 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 

1 2 3 

ʍʘʨʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ: 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʰʪ. 4367,20 2012,36 

ʂʽʣʴʢʽʩʪʴ ʣʝʛʢʦʚʠʭ ʘʚʪʦ, ʰʪ 3499,20 1813,21 

ʂʽʣʴʢʽʩʪʴ ʘʚʪʦ ʤʘʩʦʶ ʜʦ 3500 ʪ ʪʘ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʰʪ. 364,40 216,50 

ʂʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʰʪ 282,20 224,48 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ 

ʧʨʠʣʝʛʣʽʡ ʘʚʪʦʜʦʨʦʟʽ, ʢʤ/ʛʦʜ 44,02 9,89 

ɼʦʨʦʛʠ: 

ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ, ʤ: 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʜʦʨʦʛʠ 3561,82 1222,42 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʤʽʩʴʢʦʛʦ 

ʟʥʘʯʝʥʥʷ 805,25 919,14 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ 1862,75 784,61 

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʜʦʨʦʛʠ 188,42 224,52 

ʜʦʨʦʛʠ/ʚʫʣʠʮʽ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 953,84 756,32 

ɼʦʚʞʠʥʘ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ, ʤ: 

25 ʤ 73,13 34,22 

50 ʤ 241,15 51,69 

100 ʤ 652,89 212,19 

300 ʤ 2917,48 862,04 

500 ʤ 6093,64 2174,37 

1000 ʤ 21198,98 4798,34 
ʂʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ:  
ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚʦʜʥʠʭ 

ʦʙô̒ ʢʪʽʚ, ʤ 646,14 349,16 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɹ.1  

1 2 3 

ʇʣʦʱʘ ʧʘʨʢʽʚ ʪʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫ ʨʘʜʽʫʩʽ, ʤ
2
: 

100 ʤ 2342,73 5076,77 

300 ʤ 11174,71 23655,67 

500 ʤ 20963,01 32911,84 

1000 ʤ 173276,40 243973,80 

3000 ʤ 1691922,00 925305,70 

ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʡ ʽʟ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ ʫ ʨʘʜʽʫʩʽ, ʤ
2
: 

100 ʤ 20814,62 10613,47 

300 ʤ 213616,30 81212,98 

500 ʤ 588622,40 201068,60 

1000 ʤ 2256553,00 529539,60 

3000 ʤ 12048033,00 1499672,00 

ʂʽʣʴʢʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʨʘʜʽʫʩʽ: 

100 ʤ 3,20 2,29 

300 ʤ 21,80 12,68 

500 ʤ 56,10 26,93 

ɺʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʨʘʜʽʫʩʽ (ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ:-1:1): 

50 ʤ 0,11 0,03 

100 ʤ 0,11 0,04 

300 ʤ 0,12 0,03 

500 ʤ 0,11 0,02 

1000 ʤ 0,11 0,02 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ: 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 26,14 5,38 

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, % 45,27 11,79 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩ 3,23 1,26 

ɯʥʰʝ 

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, ʤ 102,10 4,01 

 

 

 

 

 



 

ʊʘʙʣʠʮʷ ɹ.2 

ʆʧʠʩ ʟʤʽʥʥʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʪʘ ʨʝʛʨʝʩʽʡʥʦʤʫ ʘʥʘʣʽʟʘʭ 

 

ʆʧʠʩ ʧʦʢʘʟʥʠʢʘ 
ʆʜʠʥʠʮʽ  

ʚʠʤʽʨʫ 

ʈʦʟʤʽʨ ʙʫʬʝʨʥʦʾ 

ʟʦʥʠ(ʨʘʜʽʫʩ, ʤ) 

ʇʦʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ 
ɼʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ 

1 2 3 4 5 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʰʪ.  TRAFLOAD ʇʨʷʤʠʡ ʧʽʜʨʘʭʫʥʦʢ 

ʂʽʣʴʢʽʩʪʴ ʣʝʛʢʦʚʠʭ ʘʚʪʦ ʰʪ.  TRAFLOAD_L ʇʨʷʤʠʡ ʧʽʜʨʘʭʫʥʦʢ 

ʂʽʣʴʢʽʩʪʴ ʘʚʪʦ ʤʘʩʦʶ ʜʦ 3500 ʪ ʪʘ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 
ʰʪ.  TRAFLOAD_M ʇʨʷʤʠʡ ʧʽʜʨʘʭʫʥʦʢ 

ʂʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʰʪ.  TRAFLOAD_H ʇʨʷʤʠʡ ʧʽʜʨʘʭʫʥʦʢ 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ ʧʨʠʣʝʛʣʽʡ 

ʘʚʪʦʜʦʨʦʟʽ 
ʢʤ/ʛʦʜ  SPEED ʉʝʨʚʽʩ çʗʥʜʝʢʩ.ʂʘʨʪʠè 

ɼʦʨʦʛʠ 

ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ: 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʜʦʨʦʛʠ ʤ  DIST_H ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ Geofabrik  

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʤ  DIST_TR ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ Geofabrik  

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʚʫʣʠʮʽ ʨʘʡʦʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ 
ʤ  DIST_PROAD ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ Geofabrik  

ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʜʦʨʦʛʠ ʤ  DIST_SROAD ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ Geofabrik  

ʜʦʨʦʛʠ / ʚʫʣʠʮʽ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʤ  DIST_TROAD ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ Geofabrik  

ɼʦʚʞʠʥʘ ʜʦʨʽʛ ʫ ʨʘʜʽʫʩʽ ʤ 
25; 50; 100; 300; 

500; 1000 
ROAD_LENGTH ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ Geofabrik  

 

 

 2
0

3
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɹ.2 

1 2 3 4 5 

ʂʘʪʝʛʦʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

ɺʽʜʩʪʘʥʴ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʚʦʜʥʠʭ 

ʦʙô̒ ʢʪʽʚ  
ʤ  DIST_W 

ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʤ. 

ʂʠʻʚʘ, ʛʝʦʜʘʥʽ ʧʦʨʪʘʣʫ 

Geofabrik 

ʇʣʦʱʘ ʧʘʨʢʽʚ ʪʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫ 

ʨʘʜʽʫʩʽ 
ʤ

2
 

100; 300; 500; 

1000; 3000 
PARK 

ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʤ. 

ʂʠʻʚʘ, ʛʝʦʜʘʥʽ ʧʦʨʪʘʣʫ 

Geofabrik 

ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʡ ʽʟ ʞʠʪʣʦʚʦʶ 

ʟʘʙʫʜʦʚʦʶ ʫ ʨʘʜʽʫʩʽ 
ʤ

2
 

100; 300; 500; 

1000; 3000 
RESID 

ɻʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʤ. 

ʂʠʻʚʘ, ʛʝʦʜʘʥʽ ʧʦʨʪʘʣʫ 

Geofabrik 

ʂʽʣʴʢʽʩʪʴ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʫ ʨʘʜʽʫʩʽ ʰʪ. 100; 300; 500 HOUSE 
ɻʝʦʜʘʥʽ ʧʦʨʪʘʣʫ 

Geofabrik 

ɺʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʨʘʜʽʫʩʽ 

(ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ:  -1:1) 
- 

50; 100; 300; 500; 

1000; 3000 
NDVI  

ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ 

Landsat-TM, USGS 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʊʝʤʧʝʨʘʪʫʨʘ Áʉ  TEMP ʅʘʪʫʨʥʽ ʚʠʤʽʨʶʚʘʥʥ ̫

ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ %  RH ʅʘʪʫʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʤ/ʩ  WIND ʅʘʪʫʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ɯʥʰʝ 

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʤ  ALT 
ʅʘʙʽʨ ʜʘʥʠʭ SRTM 

(N50E030), USGS 
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ʊʘʙʣʠʮʷ ɹ.3 

ʇʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʩʽʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

 (ʤʦʜʝʣʴ ISC-AERMOD View v.9.3) 

 

ˉ  

ɼʞʝʨʝʣʘ 
ɸʜʨʝʩʘ 

ʂʦʦʨʜʠʥʘʪʠ ʧʦʯʘʪʢʫ, ʂʦʦʨʜʠʥʘʪʠ ʢʽʥʮʷ ʐʠʨʠʥʘ, 

ʍ1, ʤ Y1, ʤ ʍ2, ʤ Y2, ʤ  ʤ 

1 2 3 4 5 6 7 

ɼʽʣʷʥʢʠ ʘʚʪʦʜʦʨʽʛ 

1 ʚʫʣ. ɯ. ʉʝʨʛʽʻʥʢʘ 331579,98 5590477,23 5590477,23 5590477,23 10 

2 ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 (ʨʘʡʦʥ ɼʘʨʥʠʮʴʢʦʾ ʧʣ.) 331593,68 5590306,34 331864,03 5589519,59 30 

3 ʧʨ-ʪ ɹʘʞʘʥʘ (ʨʘʡʦʥ ʩʪ.ʤ. ʍʘʨʢʽʚʩʴʢʘ, ʚʽʜʨʽʟʦʢ 1) 332102,69 5585650,35 332940,34 5585827,71 40 

4 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (ʨʘʡʦʥ ʩʪ. ʤ. 

ʆʩʦʢʦʨʢʠ, ʚʽʜʨʽʟʦʢ 1) 330549,63 5585450,88 330531,88 5585656,11 40 

5 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (ʚʽʜʨʽʟʦʢ 2) 330427,16 5586409,92 329895,83 5586733,99 30 

5_2 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (ʚʽʜʨʽʟʦʢ 3) 330458,03 5586349,84 330528,25 5586015,76 30 

6 ʚʫʣ. ʋʨʣʽʚʩʴʢʘ, 15 330824,63 5586779,60 330937,87 5586582,75 10 

7 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ (ʚʽʜʨʽʟʦʢ 1) 330469,77 5590094,78 330922,76 5590296,96 25 

8 ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ (ʚʽʜʨʽʟʦʢ 2) 330941,64 5590306,07 331325,28 5590472,39 20 

9 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 332781,72 5587261,36 333295,68 5587740,84 20 

10 ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ (ʚʽʜʨʽʟʦʢ 1) 332850,57 5586844,14 333070,25 5586183,48 40 

11 ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ 331458,38 5590706,34 331800,44 5591508,04 30 

12 ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ 330917,53 5591527,31 331281,69 5591672,24 10 

13 ʚʫʣ. ɻ. ʍʦʪʢʝʚʠʯʘ 331830,64 5592387,5 331992,65 5591986,52 20 

14 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ (ʚʽʜʨʽʟʦʢ 1) 333193,55 5589220,09 333280,66 5588969,95 10 

15 

ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ (ʨʘʡʦʥ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. 

ɹʦʨʠʩʧʽʣʴʩʴʢʘ) 332963,36 5589176,78 333157,05 5589247,34 

20 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɹ.3 

1 2 3 4 5 6 7 

16 ʚʫʣ. ʗʣʪʠʥʩʴʢʘ (ʚʽʜʨʽʟʦʢ 2) 333282,76 5588961,74 333467,07 5588431,83 10 

17 ʧʨ-ʪ  ʇ. ʊʠʯʠʥʠ (ʚʽʜʨʽʟʦʢ 1) 329027,72 5588949,71 329582,72 5588937,34 15 

18 ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ (ʚʽʜʨʽʟʦʢ 2) 329723,41 5588997,63 329995,50 5589172,33 15 

19 ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ 329186,95 5589257,36 329743,50 5589594,38 10 

20 ʧʨ-ʪ ɹʘʞʘʥʘ (ʚʽʜʨʽʟʦʢ 2) 333372,98 5585920,52 334159,59 5586074,45 40 

21 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰ. (ʨʘʡʦʥ ʚʫʣ. 

ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ) 332854,69 5588385,29 333019,49 5588269,32 20 

22 ʚʫʣ. ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ 332993,04 5588309,00 332964,56 5588443,28 10 

23 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 332181,02 5587016,93 332661,70 5587189,37 20 

24 ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ (ʚʽʜʨʽʟʦʢ 2) 332845,76 5586862,36 332762,66 5587154,53 10 

25 ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ (ʚʽʜʨʽʟʦʢ 3) 332610,77 5587516,38 332675,10 5587258,17 10 

26 ɼʘʨʥʠʮʴʢʘ ʧʣ.  331531,93 5590454,41 331444,19 5590613,36 20 

27 ʚʫʣ. ɸʨʭʽʪʝʢʪʦʨʘ ɺʝʨʙʠʮʴʢʦʛʦ 333410,05 5586735,11 333183,95 5586926,07 10 

ʈʝʛʫʣʴʦʚʘʥʽ ʧʝʨʝʭʨʝʩʪʷ 

ʇ-1 ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰ.- ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 

 ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 333302,38 5587749,81 333496,16 5587928,27 20 

 ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 333318,61 5587979,64 333504,28 5587787,66 20 

ʇ-2 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ - ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ 

 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ (ʚʽʜʨʽʟʦʢ 1) 331671,18 5586140,80 331753,63 5585994,94 10 

 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ (ʚʽʜʨʽʟʦʢ 2) 331794,85 5585992,82 331820,22 5585870,21 20 

 ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ (ʚʽʜʨʽʟʦʢ 3) 331793,80 5586006,56 331751,52 5586153,49 10 

 ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ 331803,99 5586001,18 331980,38 5586040,04 15 

ʇ-3 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ      

 ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 332079,17 5588972,99 332351,18 5588642,31 20 

 ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ 332733,94 5589091,03 332225,68 5588874,39 20 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɹ.3 

1 2 3 4 5 6 7 

ʇ-4 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ - ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ 

 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, (ʚʽʜʨʽʟʦʢ 1) 331105,93 5586620,88 331479,39 5586762,22 20 

 ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, (ʚʽʜʨʽʟʦʢ 2) 331504,87 5586766,92 331855,85 5586899,15 20 

ʇ-5 ʚʫʣ. ɸʨʭʽʪʝʢʪʦʨʘ ɺʝʨʙʠʮʴʢʦʛʦ - ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 

 ʚʫʣ. ɸʨʭʽʪʝʢʪʦʨʘ ɺʝʨʙʠʮʴʢʦʛʦ 334452,39 5586788,80 334332,37 5586658,38 15 

 ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 334166,02 5587104,20 334456,31 5586794,67 15 

ʇ-6 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ- ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 

 ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 330546,53 5585977,91 330692,58 5585997,79 10 

 ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 330531,31 5585970,30 330539,22 5585679,42 30 
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ʊʘʙʣʠʮʷ ɹ.4 

ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʜʽʣʷʥʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʚʪʦʜʦʨʽʛ ʪʘ ʧʝʨʝʭʨʝʩʪʴ 

(ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦ ʤʦʜʝʣʽ ISC-AERMOD View v.9.3) 
 

ʅʘʟʚʘ ʜʽʣʷʥʢʠ ʘʚʪʦʜʦʨʦʛʠ / ʧʝʨʝʭʨʝʩʪʷ 
ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʛ/ʩ 

ʉʆ NO2 SO2 NMHC PM10 CH2O 

ɼʽʣʷʥʢʠ ʘʚʪʦʜʦʨʽʛ 

ʚʫʣ. ɯ. ʉʝʨʛʽʻʥʢʘ 4,36E-01 8,78E-02 4,45E-03  2,13E-01 1,64E-02 3,46E-03 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ, 4 (ʨʘʡʦʥ ɼʘʨʥʠʮʴʢʦʾ ʧʣ.) 3,01E+00 7,73E-01 4,32E-02 1,19E+00 1,24E-01 2,04E-02 

ɼʘʨʥʠʮʴʢʘ ʧʣ.  5,85E-01 1,56E-01 7,96E-03 1,30E-01 2,36E-02 2,51E-03 

ʧʨ-ʪ ɹʘʞʘʥʘ (ʨʘʡʦʥ ʩʪ.ʤ. ʍʘʨʢʽʚʩʴʢʘ, ʚʽʜʨʽʟʦʢ 1) 5,15E+00 5,71E-01 6,19E-02 3,54E+00 2,85E-01 3,10E-02 

ʧʨ-ʪ ɹʘʞʘʥʘ (ʚʽʜʨʽʟʦʢ 2) 5,44E+00 6,31E-01 3,33 E-02 3,60E-01 1,25E-01 5,25E-02 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (ʨʘʡʦʥ ʩʪ. ʤ. 

ʆʩʦʢʦʨʢʠ, ʚʽʜʨʽʟʦʢ 1) 8,27E-01 8,11E-02 8,14E-03 6,98E-01 5,25E-02 4,75E-03 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (ʚʽʜʨʽʟʦʢ 2) 5,17E+00 1,57E+00 5,08E-02 1,25E+00 1,50E-01 1,86E-02 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ (ʚʽʜʨʽʟʦʢ 3) 1,37E+00 4,59E-01 1,48E-02 3,81E-01 1,19E-02 5,42E-03 

ʚʫʣ. ʋʨʣʽʚʩʴʢʘ, 15 3,06E-01 5,06E-02 2,57E-03 1,99E-01 1,50E-02 1,03E-03 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ (ʚʽʜʨʽʟʦʢ 1) 2,45E+00 4,38E-01 1,72E-02 3,26E+00 9,37E-02 1,47E-02 

ʧʨ-ʪ ʉʦʙʦʨʥʦʩʪʽ (ʚʽʜʨʽʟʦʢ 2) 3,27E+00 7,77E-01 3,25E-02 1,81E-01 2,50E-01 1,59E-02 

ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 1,66E+00 3,44E-01 1,05E-02 4,94E-01 4,91E-02 7,30E-03 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ (ʚʽʜʨʽʟʦʢ 1) 1,48E+00 4,89E-01 8,02E-03 2,90E-01 4,84E-02 1,12E-02 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ (ʚʽʜʨʽʟʦʢ 2) 8,37E-01 5,92E-02 1,68E-03 5,18E-02 1,24E-02 3,41E-03 

ʚʫʣ. ʈʝʚʫʮʴʢʦʛʦ (ʚʽʜʨʽʟʦʢ 3) 8,18E-01 6,22E-02 8,69E-04 7,20E-02 1,25E-02 3,81E-03 

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ 1,19E+00 2,92E-01 7,28E-03 4,00E-01 6,02E-02 4,93E-03 

ʚʫʣ. ɸʨʭʽʪʝʢʪʦʨʘ ɺʝʨʙʠʮʴʢʦʛʦ 2,29E+00 2,63E-01 9,44E-03 3,53E-01 3,52E-02 1,16E-02 

ʧʨ-ʪ ʖ. ɻʘʛʘʨʽʥʘ 4,53E+00 7,00E-01 3,19E-02 5,54E+00 2,43E-01 2,92E-02 

ʚʫʣ. ʏʝʨʚʦʥʦʪʢʘʮʴʢʘ 1,94E-01 3,63E-02 4,88E-04 1,53E-01 6,77E-03 5,24E-04 2
0
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. ɹ.4 
 

1 2 3 4 5 6 7 

ʚʫʣ. ɻ. ʍʦʪʢʝʚʠʯʘ 2,19E+00 6,82E-01 1,13E-02 5,59E-01 5,58E-02 8,69E-03 

ʚʫʣ. ʗʣʪʠʥʩʴʢʘ (ʚʽʜʨʽʟʦʢ 1) 3,28E-01 4,45E-02 1,04E-03 4,27E-02 5,11E-03 2,00E-03 

ʚʫʣ. ʗʣʪʠʥʩʴʢʘ (ʚʽʜʨʽʟʦʢ 2) 1,23E+00 1,68E-01 4,52E-03 1,03E-01 3,83E-02 7,13E-03 

ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ (ʨʘʡʦʥ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. 

ɹʦʨʠʩʧʽʣʴʩʴʢʘ) 1,35E+00 1,66E-01 2,53E-03 1,20E-01 8,26E-03 1,51E-03 

ʧʨ-ʪ  ʇ. ʊʠʯʠʥʠ (ʚʽʜʨʽʟʦʢ 1) 1,18E+00 4,18E-01 1,29E-02 8,96E-02 6,97E-02 5,43E-03 

ʧʨ-ʪ ʇ. ʊʠʯʠʥʠ (ʚʽʜʨʽʟʦʢ 2) 6,97E-01 2,48E-01 7,65E-03 5,31E-02 4,13E-02 3,22E-03 

ʚʫʣ. ɯ. ʄʠʢʦʣʘʡʯʫʢʘ 1,30E+00 8,06E-01 2,52E-02 1,19E+00 2,50E-01 4,01E-03 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰ. (ʨʘʡʦʥ ʚʫʣ. ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ) 6,08E-01 1,93E-01 5,05E-03 1,68E-01 2,04E-02 2,69E-03 

ʚʫʣ. ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʘ 1,13E-01 2,90E-02 9,34E-04 3,10E-02 3,04E-03 4,02E-04 

ʈʝʛʫʣʴʦʚʘʥʽ ʧʝʨʝʭʨʝʩʪʷ 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰ.- ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 

ʚʫʣ. ʊʨʦʩʪʷʥʝʮʴʢʘ 5,35E-01 8,40E-02 1,76E-03 3,52E-02 1,22E-02 1,62E-03 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰ. 5,98E-01 1,37E-01 2,23E-03 5,50E-02 1,75E-02 3,36E-03 

ʜʽʣʷʥʢʘ ʧʝʨʝʭʨʝʩʪʷ 6,90E-01 5,11E-02 1,48E-03 5,66E-02 3,25E-02 8,90E-03 

ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʘ - ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ 

ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ (ʚʽʜʨʽʟʦʢ 1) 3,51E-01 5,46E-02 2,97E-03 1,02E-01 8,27E-03 9,67E-04 

ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ (ʚʽʜʨʽʟʦʢ 2) 3,99E-01 6,85E-02 1,75E-03 1,23E-01 9,77E-03 1,34E-03 

ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ (ʚʽʜʨʽʟʦʢ 3) 2,28E-01 3,87E-02 1,19E-03 6,96E-02 5,55E-03 7,52E-04 

ʚʫʣ. ɼʨʘʛʦʤʘʥʦʚʘ 2,84E-01 4,85E-02 2,38E-03 8,70E-02 6,93E-03 9,47E-04 

ʜʽʣʷʥʢʘ ʧʝʨʝʭʨʝʩʪʷ 7,43E-01 5,71E-02 1,69E-03 1,50E-01 3,08E-02 1,10E-02 

ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ - ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 1,49E+00 1,67E-01 8,72E-03 4,84E-01 5,37E-02 9,77E-03 

ʚʫʣ. ʇʨʠʚʦʢʟʘʣʴʥʘ 1,61E+00 1,92E-01 9,25E-03 5,23E-01 5,95E-02 1,11E-02 

ʜʽʣʷʥʢʘ ʧʝʨʝʭʨʝʩʪʷ 5,55E-01 4,97E-02 1,62E-03 1,36E-01 2,93E-02 1,39E-02 

2
0

9
 



 

ʇʨʦʜʦʚʞ. ʪʘʙʣ.  ɹ.4 
 

1 2 3 4 5 6 7 

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ - ʧʨ-ʪ ʇ. ɻʨʠʛʦʨʝʥʢʦ 

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, (ʚʽʜʨʽʟʦʢ 1) 1,20E+00 1,13E-01 5,36E-03 3,17E-01 2,72E-02 2,41E-03 

ʚʫʣ. ɻ. ɸʭʤʘʪʦʚʦʾ, (ʚʽʜʨʽʟʦʢ 2) 1,32E+00 1,62E-01 2,87E-03 4,17E-01 1,66E-02 4,92E-03 

ʜʽʣʷʥʢʘ ʧʝʨʝʭʨʝʩʪʷ 1,53E-01 4,44E-02 4,73E-04 4,71E-01 2,50E-02 2,52E-03 

ʚʫʣ. ɸʨʭʽʪʝʢʪʦʨʘ ɺʝʨʙʠʮʴʢʦʛʦ - ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 

ʚʫʣ. ɸʨʭʽʪʝʢʪʦʨʘ ɺʝʨʙʠʮʴʢʦʛʦ 2,04E-01 3,18E-02 1,03E-03 4,76E-02 5,75E-03 1,29E-03 

ʚʫʣ. ʍʘʨʢʽʚʩʴʢʝ ʰʦʩʝ 1,46E+00 2,06E-01 9,92E-03 4,04E-01 3,92E-02 7,40E-03 

ʜʽʣʷʥʢʘ ʧʝʨʝʭʨʝʩʪʷ 2,32E-01 1,80E-02 5,88E-04 3,69E-02 1,10E-02 2,64E-03 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ- ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 

ʚʫʣ. ʂʥʷʞʠʡ ɿʘʪʦʥ 1,04E-01 1,21E-02 9,59E-04 3,01E-02 2,70E-03 3,13E-04 

ʚʫʣ. ɼʥʽʧʨʦʚʩʴʢʘ ʥʘʙʝʨʝʞʥʘ 9,43E-01 1,23E-01 8,57E-03 3,00E-01 1,19E-02 3,76E-03 

ʜʽʣʷʥʢʘ ʧʝʨʝʭʨʝʩʪʷ 2,46E-01 2,83E-02 3,99E-03 3,24E-02 1,19E-02 3,04E-03 
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 ʈʠʩ. ɹ.1 ʆʩʥʦʚʥʽ ʪʠʧʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ɼʘʨʥʠʮʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʂʠʾʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʫ ʤʽʩʪʘ 
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 ʈʠʩ. ɹ.2 ɺʽʜʥʦʩʥʠʡ ʽʥʜʝʢʩ ʨʦʩʣʠʥʥʦʩʪʽ ʜʣʷ ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ʂʠʾʚ ʟʘ ʜʘʥʠʤʠ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʫ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ Landsat-TM (USGS) 
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 ʈʠʩ. ɹ.3 ɺʠʩʦʪʥʽ ʚʽʜʤʽʪʢʠ ʨʝʣʴʻʬʫ ʜʣʷ ɼʘʨʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ʂʠʾʚ  ʟʘ ʜʘʥʠʤʠ ʨʘʜʘʨʥʦʾ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ 

(SRTM30, USGS) 
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ɼʆɼɸʊʆʂ ɺ 

 

ʂʘʨʪʠ ʨʦʟʩʽʶʚʘʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1-, 24-ʛʦʜʠʥʥʠʭ ʪʘ ʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʢʠʜʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɼʘʨʥʠʮʴʢʦʛʦ ʪʘ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʤ. ʂʠʻʚʘ 

 (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ISC-AERMOD View v. 9.3)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. ɺ.1 ʈʦʟʩʽʶʚʘʥʥʷ ʫʩʝʨʝʜʥʝʥʠʭ 1- (ʘ), 24-ʛʦʜʠʥʥʠʭ (ʙ) ʪʘ ʨʽʯʥʠʭ (ʚ) 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʫ ʚʫʟʣʘʭ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʽʪʢʠ 

ʘ) ʙ) 

ʚ) 
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