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ɸʅʆʊɸʎɯʗ 

ʂʝʨʝʫʰ ɼ.ɯ. ʄʝʪʦʜʦʣʦʛʽʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ 

ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. - ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 193 - ɻʝʦʜʝʟʽʷ ʪʘ ʟʝʤʣʝʫʩʪʨʽʡ (19 çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦè).  

ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʃʴʚʽʚ, 2019. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʣʝʥʥʶ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʶ 

ʤʝʪʦʜʦʣʦʛʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʡ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʙʫʣʠ ʟʥʘʡʜʝʥʽ 

ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʤʽʩʮʷ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʦʥʷʯʥʠʭ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʋ ʨʦʟʜʽʣʽ 1 çɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽʡ ʝʥʝʨʛʝʪʠʮʽè ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʚ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʜʝʨʞʘʚʠ ʪʘ ʧʨʘʚʦʚʠʡ ʨʝʞʠʤ ʟʝʤʝʣʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ ʙʽʣʷ 10 % 

ʟʝʤʝʣʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʥʠʭ 

ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʩʘʤʝ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʝʨʞʘʚʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ 

çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ, ʥʘʜʙʘʚʢʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʘʫʢʮʽʦʥʥʦʾ ʮʽʥʠ,  ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʱʦ ʦʩʦʙʣʠʚʦ ʯʽʪʢʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʜʠʥʘʤʽʮʽ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʧʨʦʪʷʛʦʤ 2016 ï 2018 ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʋʢʨʘʾʥʽ ʩʧʨʠʷʪʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ - ʨʽʯʥʘ 

ʩʫʤʘ ʛʣʦʙʘʣʴʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʫ ʢʨʘʾʥʽ (1 070 - 1 750 ʢɺʪ ʛʦʜ ʥʘ ʦʜʠʥ ʢʚ. 
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ʤʝʪʨ ʽ ʚʠʱʝ) ʙʽʣʴʰʘ, ʥʽʞ ʫ ʅʽʤʝʯʯʠʥʽ ï ʩʚʽʪʦʚʦʛʦ ʣʽʜʝʨʘ ʫ ʛʘʣʫʟʽ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ. 

ʋ ʨʦʟʜʽʣʽ 2 çʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠè ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʝʨʞʘʚʠ, ʘ ʩʘʤʝ 

ʜʣʷ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ - ʥʘʟʝʤʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 500 ʢɺʪ ʽ ʚʠʱʝ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ. ʉʪʚʦʨʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʙʦʨʫ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS, 

ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʷʢʽ ʻ ʫ ʚʽʣʴʥʦʤʫ 

ʜʦʩʪʫʧʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ ʚʩʽʤ ʟʘʮʽʢʘʚʣʝʥʠʤ ʽʥʚʝʩʪʦʨʘʤ, 

ʧʽʜʧʨʠʻʤʮʷʤ, ʦʨʛʘʥʘʤ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʚʠʢʦʨʠʩʪʘʪʠ ʜʘʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ 

ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ʢʘʨʪʫ-ʩʭʝʤʫ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʉɽʉ. ɺʜʦʩʢʦʥʘʣʝʥʦ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʪʘ ʚʠʤʦʛ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʱʦʜʦ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ ʚʠʙʦʨʫ, ʪʘ ʤʝʪʦʜʫ 

ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʜʣʷ ʧʨʠʩʚʦʻʥʥʷ ʚʘʛʠ ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʫ ʦʩʪʘʪʦʯʥʦʤʫ ʨʽʰʝʥʥʽ. 

ʋ ʨʦʟʜʽʣʽ 3 çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ)è ʚʠʢʦʥʘʥʦ ʘʧʨʦʙʘʮʽʶ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʱʦʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

çʧʽʣʦʪʥʦʛʦè ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʠʟʥʘʯʝʥʦ ʢʨʠʪʝʨʽʾ 

ʦʮʽʥʢʠ ʪʘ ʚʠʢʣʶʯʝʥʥʷ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʥʘʟʝʤʥʦʾ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʩʘʤʝ ʜʣʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ, ʪʘ ʢʦʞʥʦʤʫ ʟ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʚʠʟʥʘʯʝʥʦ 

ʥʘʜʽʡʥʫ ʚʘʛʫ ʫ ʧʨʠʡʥʷʪʪʽ ʦʩʪʘʪʦʯʥʦʛʦ ʨʽʰʝʥʥʷ. ɺʠʢʦʥʘʥʦ ʧʨʦʮʝʜʫʨʫ 

ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ ʫʩʝʨʝʜʥʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʢʘʨʪʠ-ʩʭʝʤʠ 
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ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʥʘʟʝʤʥʠʭ ʉɽʉ, ʪʘ ʧʨʦʮʝʜʫʨʫ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʩʢʠ ʥʝʧʨʠʜʘʪʥʠʭ 

ʟʝʤʝʣʴ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉɽʉ. ʉʪʚʦʨʝʥʦ ʨʝʟʫʣʴʪʫʶʯʫ ʢʘʨʪʫ-ʩʭʝʤʫ ʧʨʠʜʘʪʥʦʩʪʽ 

ʟʝʤʝʣʴ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʦʧʪʠʤʘʣʴʥʠʤʠ ʤʽʩʮʷʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 58 ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 7,56 

ʢʚ.ʢʤ (755,74 ʛʘ), ʷʢʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ɺʠʟʥʘʯʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʫ ʟʝʤʣʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʨʽʯʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʟʝʤʥʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʙʨʘʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʦʥʷʯʥʽ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ, FOSS, ʢʨʠʪʝʨʽʾ 

ʚʧʣʠʚʫ ʪʘ ʚʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʛʽʜʴ. 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ, ɺ ʗʂʀʍ ʆʇʋɹʃɯʂʆɺɸʅɯ 

ʆʉʅʆɺʅɯ ʅɸʋʂʆɺɯ ʈɽɿʋʃʔʊɸʊʀ ɼʀʉɽʈʊɸʎɯɰ 

ʄʦʥʦʛʨʘʬʽʷ ʫ ʚʠʜʘʥʥʽ ʽʥʰʦʾ ʜʝʨʞʘʚʠ 

1. Kereush, D., Perovych, L. (2019). Technology of optimal site selection for 

Solar PV power plants. Monography - LAP Lambert Academic Publishing 

ï P.80, ISBN 978-613-9-45145-6. 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʦʤʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ ʽʥʰʦʾ ʜʝʨʞʘʚʠ, ʷʢʝ 

ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ 

2. Kereush, D., Perovych, I. (2017). Determining criteria for optimal site 

selection for solar power plants. International Scientific Journal 

ñGeomatics, Landmanagement and Landscapeò (Index Copernicus), 

Volume 4, pp. 39ï54, ISSN 2300-1496, 

http://dx.doi.org/10.15576/GLL/2017.4.39. 

http://dx.doi.org/10.15576/GLL/2017.4.39
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3. Kereush, D., Perovych, I. (2015). Transformation of agricultural lands. 

International Scientific Journal ñGeomatics, Landmanagement and 

Landscapeò (Index Copernicus), Volume 1, pp.45-54, ISSN 2300-1496, 

DOI: 10.15576/GLL/2015.1.45. 

4. Perovych, I., Kazanivska, O., and Kereush, D. (2015). The accuracy of 

determining of the zones of restricted use of territories along the 

transmission lines taking into account the magnetic field influence. 

International Scientific Journal ñBaltic Surveyingò (Agris, CABI CAB 

Abstracts), Volume 1, pp.40-44, ISSN 2255 ï 999X. 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʦʤʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʷʢʝ ʚʢʣʶʯʝʥʦ ʜʦ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ 

5. Kereush, D., Perovych, L. (2017). Technology of optimal site selection for 

solar photovoltaic power plants using GIS and Remote Sensing techniques. 

Interdepartmental scientific and technical review "Geodesy, Cartography 

and Aerial Photography" (Index Copernicus), Volume 86, pp. 73-79,  

ISSN: 2415-3001 online,  https://doi.org/10.23939/istcgcap2017.02. 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

6. ʇʝʨʦʚʠʯ, ɯ., ʂʝʨʝʫʰ, ɼ. (2015). ʂʘʜʘʩʪʨʦʚʝ ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʫ 

ʢʦʥʪʝʢʩʪʽ ʥʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʨʝʬʦʨʤʠ. ɿʙʽʨʥʠʢ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ɿʘʭʽʜʥʦʛʦ ʛʝʦʜʝʟʠʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʋʊɻʂ çʉʫʯʘʩʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʛʝʦʜʝʟʠʯʥʦʾ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘè,  ɺʠʧʫʩʢ ɯɯ (30), 

ɺʠʜʘʚʥʠʮʪʚʦ ʃʴʚʽʚʩʴʢʦʾ ʧʦʣʽʪʝʭʥʽʢʠ, ʩ.47-52. 

ʇʫʙʣʽʢʘʮʽʾ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ, ʘ 

ʩʘʤʝ ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʟʠ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ 

7. ʂʝʨʝʫʰ, ɼ. (2018). ɺʠʤʦʛʠ ʪʘ ʢʨʠʪʝʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʄʘʪʝʨʽʘʣʠ ɯʍ 
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ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʛʝʦʜʝʟʽʾ, ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ, ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʽ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽè, 4-6 ʞʦʚʪʥʷ 2018 ʨ., - ʋʞʛʦʨʦʜ / ɼɺʅɿ 

"ʋʞʛʦʨʦʜ. ʥʘʮ. ʫʥ-ʪ", ɼʇ "ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʛʝʦʜʝʟʠʯʥʠʡ ʮʝʥʪʨ", ʅʘʮ. 

ʧʨʠʨʦʜ. ʧʘʨʢ "ʉʠʥʝʚʠʨ"; ʋʞʛʦʨʦʜ : ʈɯʂ-ʋ, 2018, c.214-219. ï ISBN  

978-617-7692-04-0. 

8. ʇʝʨʦʚʠʯ, ʃ., ʂʝʨʝʫʰ, ɼ.  (2017). Concept of Optimal Site Selection for 

Solar Photovoltaic Power Plants using GIS and Remote Sensing 

Techniques. ʄʘʪʝʨʽʘʣʠ ɺʦʩʴʤʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ, ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ 

ï ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ, - ʃʴʚʽʚ: ɺʠʜʘʚʥʠʮʪʚʦ 

ʃʴʚʽʚʩʴʢʦʾ ʧʦʣʽʪʝʭʥʽʢʠ, 2017, c.128-131. ï 1 ʝʣʝʢʪʨ. ʦʧʪ. ʜʠʩʢ (CD-

ROM), ISBN 978-966-941-083-2. 

 

ANNOTATION  

Kereush D.I. Methodology for the efficient use of land resources for the purpose 

of developing the solar industry on the basis of Remote Sensing and GIS-

technologies. ï Qualifying scientific work on the rights of manuscript. 

Dissertation for the degree of Doctor of Philosophy (PhD) on specialty 193 - 

Geodesy and Land Management (19 çArchitecture and Constructionè). ï Lviv 

Polytechnic National University, Lviv, 2019. 

This dissertation is devoted to the development and the substantiation of a 

methodology for the efficient use of land resources for the purpose of developing the 

solar industry on the basis of Remote Sensing data and GIS-technologies. With the 

help of this methodology, the most suitable places for the location of ground-mounted 

industrial solar photovoltaic power plants were found on the territory of Zastavna 

district in the Chernivtsi region. 
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In section 1 "Analysis of the use of Ukraine's land resources in the renewable 

energy industry", the current state of the use of land resources, the dynamics of 

renewable energy sources development in the fuel and energy complex of Ukraine 

and the legal regime of land of renewable energy industry are reviewed and analyzed. 

It is established that on the territory of Ukraine there is about 10% of land that may 

be potentially suitable for placing solar photovoltaic power plants. It is determined 

that state incentives for the production of electric energy from renewable energy 

sources in the form of a ñgreenò tariff, an allowance for compliance with the level of 

use of Ukrainian production equipment and auction prices have a positive effect on 

the development of renewable energy sources, which is particularly reflected in the 

dynamics of solar energy development in years 2016 - 2018. It is established that in 

Ukraine there are favorable meteorological conditions for the development of solar 

energy - the annual amount of global solar radiation in the country (1 070 - 1 750 

kWh per square meter and above) is higher than in Germany - the world̀s leader in 

the field of solar energy. 

In section 2 "Development of a methodology for the efficient use of land 

resources for the purpose of developing the solar industry" a methodology for finding 

and analyzing land resources for their further use for the needs of the country's fuel 

and energy complex, namely for solar energy facilities - ground-mounted industrial 

solar photovoltaic power plants with a capacity of 500 kW and higher is developed. A 

technology of selection of the land plots for optimal location of ground-mounted 

solar power plants is created. It is proposed to apply FOSS (Free and Open Source 

Software), Remote Sensing data and data sources which are freely available, in order 

to allow all interested investors, entrepreneurs, authorities to follow this technology 

and create their own Land Suitability Map for solar power plants for free. The 

method for selecting the criteria and requirements for the optimal site selection of 

ground-mounted solar photovoltaic power plants has been improved and 

substantiated. Application of the method of multiple coefficient of rank correlation 

for determination of the consistency of expert judgments with respect to the selection 

of evaluation criteria, and the method of Analytical Hierarchy Process for assigning 
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the weights to each evaluation criteria to determine their relative importance in the 

final decision, are proposed.  

In section 3 ñExperimental studies (on the example of Zastavna district in the 

Chernivtsi region)ò an approbation of theoretical studies on selection of land plots for 

solar industry on the territory of the "pilot" Zastavna district in the Chernivtsi region 

was performed. The evaluation and exclusion criteria, which are taken into account 

for the optimal site selection for solar power plants, are determined for this territory. 

The consistency of expert judgments is established, and the reliable weight for each 

evaluation criteria is determined. The procedure of Ordered Weighted Averaging is 

performed to obtain an initial Land Suitability Map for ground-mounted solar power 

plants, and a procedure of supervised satellite image classification was applied to 

create a mask of unsuitable lands for solar power plants. The final Land Suitability 

Map with optimal locations for solar power plants is created. It represents 58 land 

plots with a total area of 7.56 sq.km (755.74 hectares), which are suitable for the 

placement of ground-mounted solar photovoltaic power plants. The efficiency of 

transformation of land plots into the category of lands of the solar energy industry 

and the annual performance of solar power plants located on selected land plots are 

determined. 

Key words: efficient use of land resources, solar power plants, Remote Sensing, 

GIS technologies, FOSS, criteria and requirements for site selection, method of 

multiple coefficient of rank correlation, Analytical Hierarchy Process, efficiency of 

transformation of lands. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɼɿɿ   ï  ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ  

ɻɯʉ   ï  ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ  

ʉɽʉ  ï  ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ 

ɻɽʉ  ï  ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ 

ɺɽʉ   ï ʚʽʪʨʦʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ 

ɺɼɽ  ï  ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 

ɻʂ ʊɽʉ  ï  ʛʝʥʝʨʫʶʯʽ ʢʦʤʧʘʥʽʾ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʊɽʎ   ï  ʪʝʧʣʦʝʣʝʢʪʨʦʮʝʥʪʨʘʣʴ 

ɸɽʉ   ï  ʘʪʦʤʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ 

ʆɽʉ  ï  ʆʙ'ʻʜʥʘʥʘ ʝʥʝʨʛʝʪʠʯʥʘ ʩʠʩʪʝʤʘ 

FOSS  ï Free and Open-Source Software (ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘ ʚʽʣʴʥʠʤʠ ʣʽʮʝʥʟʽʡʥʠʤʠ ʫʛʦʜʘʤʠ ʽ ʟ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ (ʚʽʜʢʨʠʪʠʤʠ) ʚʠʭʽʜʥʠʤʠ ʢʦʜʘʤʠ 

ʅʂʈɽʂʇ ï  ʅʘʮʽʦʥʘʣʴʥʘ ʢʦʤʽʩʽʷ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ 

FAO    ï  ʇʨʦʜʦʚʦʣʴʯʘ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʆʆʅ 

ʆʆʅ   ï ʆʨʛʘʥʽʟʘʮʽʷ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ  

ɼɿʂ     ï ɼʝʨʞʘʚʥʠʡ ʟʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪʨ 

ɼʝʨʞʛʝʦʢʘʜʘʩʪʨ  ï ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ 

ʪʘ ʢʘʜʘʩʪʨʫ 

ɽʉʋ    ï  ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ ʋʢʨʘʾʥʠ 

ʉʂɹɼ    ï ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ 

ʇʉɻʈ    ï ʧʨʠʨʦʜʥʦ-ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʨʘʡʦʥ  
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋʢʨʘʾʥʘ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ: ʛʘʟʫ, 

ʧʦʩʪʘʚʦʢ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ. ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ ʚʘʞʣʠʚʦ 

ʟʨʦʙʠʪʠ ʚʠʙʽʨ: ʧʨʦʜʦʚʞʫʚʘʪʠ ʬʽʥʘʥʩʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʝʥʝʨʛʦʥʦʩʽʾ ʘʙʦ ʚʩʝ ʞ 

ʨʦʟʚʠʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʚʢʣʘʜʫ ʩʘʤʝ "ʟʝʣʝʥʦʾ" ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʝʪʠʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʋʢʨʘʾʥʠ. 

ɼʝʨʞʘʚʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʫ ʚʠʛʣʷʜʽ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ, ʥʘʜʙʘʚʢʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʘʫʢʮʽʦʥʥʦʾ ʮʽʥʠ,  

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ɺɼɽ. ʆʩʦʙʣʠʚʦ ʯʽʪʢʦ ʮʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʧʨʦʪʷʛʦʤ 2016 ï 2018 ʨʦʢʽʚ, ʷʢʘ ʧʦʢʘʟʫʻ 

ʧʨʠʨʽʩʪ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʉɽʉ ʥʘ 36%. 

ɿʘ ʫʤʦʚʠ ʧʦʜʘʣʴʰʦʛʦ ʟʜʝʰʝʚʣʝʥʥʷ ɺɼɽ, ʾʭ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʙʫʜʝ ʟʨʦʩʪʘʪʠ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʩʧʦʞʠʚʘʯʘ ʥʝ ʧʽʜʧʘʜʘʻ ʧʽʜ ʦʙʤʝʞʝʥʥʷ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʽ ʬʦʨʤʫʻ ʧʝʨʩʧʝʢʪʠʚʫ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʦʥʷʯʥʘ 

ʝʥʝʨʛʝʪʠʢʘ, ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʜʣʷ ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ (ʉʪʘʪʠʩʪʠʯʥʠʡ ʱʦʨʽʯʥʠʢ çʄʦʥʽʪʦʨʠʥʛ 

ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ: 2016-2017è) ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʪʠʧʫ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʟʝʤʝʣʴ ʧʣʦʱʝʶ 60,357 ʤʣʥ ʛʘ, ʟ ʷʢʠʭ 70,8% 

ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʟʝʤʣʷʤʠ, 17,6 %  ï ʟʝʤʣʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, 4,2% ï 

ʟʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ, 4% ï ʟʝʤʣʽ ʚʦʜʥʦʛʦ ʬʦʥʜʫ ʪʘ 3,34 % - ʽʥʰʽ ʟʝʤʣʽ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ ʩʫʭʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʟ ʦʩʦʙʣʠʚʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ, ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ 

ʙʝʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʥʠʭ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʉʪʘʥʦʤ ʥʘ 2018 ʨʽʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 
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ʥʘʣʝʞʥʦʾ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ, ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʚ ʧʨʦʚʝʜʝʥʥʽ ʤʝʣʽʦʨʘʮʽʾ ʟʝʤʝʣʴ, 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʭʽʤʽʢʘʪʘʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʽʚ, ʪʘ 

ʥʘʩʘʤʧʝʨʝʜ, ʫʥʘʩʣʽʜʦʢ ʚʽʪʨʦʚʦʾ, ʚʦʜʥʦʾ, ʷʨʫʞʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʣʘ 

ʢʽʣʴʢʽʩʪʴ ʜʝʛʨʘʜʦʚʘʥʠʭ ʪʘ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ (ʧʝʨʝʚʠʱʫʻ 20% ʨʽʣʣʽ), 

ʷʢʽ ʪʝʞ, ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʛʽʜʴ (ʚʢʣʶʯʘʶʯʠ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ 

ʨʦʜʶʯʦʩʪʽ), ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʮʽʣʝʡ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɿʥʘʭʦʜʞʝʥʥʷ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚʘʞʣʠʚʝ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʪʘ 

ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʧʨʦʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʢʦʨʠʩʥʠʭ ʘʩʧʝʢʪʽʚ. 

ɿʦʢʨʝʤʘ, ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʤʦʞʝ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ, ʚʧʣʠʚʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʦʧʦʟʠʮʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʩʢʦʨʠʪʠ 

ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʦʣʫ ʨʦʟʨʦʙʥʠʢʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʝʤʝʣʴʥʽ 

ʜʽʣʷʥʢʠ ʜʣʷ ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝʚʽʨʝʥʽ 

ʨʝʛʫʣʷʪʦʨʘʤʠ. 

ɹʣ̔ʴʰ ʪʦʛʦ, ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʤʦʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʥʝ ʪʽʣʴʢʠ ʟ ʤʝʪʦʶ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʡ ʟʘʙʝʟʧʝʯʠʚʰʠ ʧʨʠ ʮʴʦʤʫ 

ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʰʪʘʪʽ ɻʫʜʞʘʨʘʪ (ɯʥʜʽʷ), ʟʨʦʰʫʚʘʣʴʥʠʡ ʢʘʥʘʣ 

ʙʫʚ ʚʢʨʠʪʠʡ 11 ʤʝʛʘʚʘʪʘʤʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ, ʷʢʽ, ʢʨʽʤ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʢʘʥʘʣʫ 

(Hernandez, R. R. et al., 2015; Elkind, E., Strittholt, J.,  2016). ʋ ʜʦʣʠʥʽ ʉʘʥ-ʍʦʘʢʽʥ 

ʫ ʂʘʣʽʬʦʨʥʽʾ ʟʘʧʣʘʥʦʚʘʥʦ ʙʫʜʽʚʥʠʮʪʚʦ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʦʪʫʞʥʽʩʪʶ ʫ 2,4 

ɻɺʪ ʥʘ ʢʦʣʠʰʥʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʣʷʭ, ʟʘʙʨʫʜʥʝʥʠʭ ʩʽʣʣʶ (Hernandez, 

R. R. et al., 2015). ʎʝʡ ʧʨʦʝʢʪ ʤʘʻ ʰʠʨʦʢʫ ʧʽʜʪʨʠʤʢʫ ʟ ʙʦʢʫ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʚʠʚʽʣʴʥʷʻ ʚʦʜʫ ʜʣʷ 

ʽʥʰʠʭ ʩʫʩʽʜʥʽʭ ʛʦʩʧʦʜʘʨʩʪʚ. ʋʧʨʘʚʣʽʥʥʷ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʉʐɸ ʨʦʟʨʦʙʠʣʦ 

ʧʨʦʛʨʘʤʫ RE-Powering America's Land, ʷʢʘ ʩʪʠʤʫʣʶʻ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʧʨʦʝʢʪʠ ʟ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʣʷʭ, ʪʘʢʠʭ ʷʢ ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʰʥʽʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʘʙʦ ʢʦʤʝʨʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ, ʜʝ ʤʘʡʙʫʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ 
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ʧʦʩʪʨʘʞʜʘʣʦ ʚʽʜ ʨʝʘʣʴʥʦʛʦ ʘʙʦ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (Niblick, B. and Landis, A. E., 2016; US Environmental Protection 

Agency, ñRE-Powering Americaôs Landò). 

ɼʦʩʣʽʜʞʝʥʥʶ ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʦʛʦ, 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ 

ʫʚʘʛʘ ʚ ʧʨʘʮʷʭ ɯ.ʂ. ɹʠʩʪʨʷʢʦʚʘ, ɺ.ɺ. ɻʦʨʣʘʯʫʢʘ, ɼ.ʉ. ɼʦʙʨʷʢʘ, ʉ.ʉ. ʂʦʭʘʥ, ɸ.ʗ. 

ʉʦʭʥʠʯʘ, ʄ.ɻ. ʉʪʫʧʝʥʷ, ʅ.ʄ. ʉʪʫʧʝʥʷ, ʄ.ʉ. ɹʦʛʽʨʘ, ʄ.ʉ. ʄʘʣʘʥʯʫʢ, ʐ.ɯ. 

ɯʙʘʪʫʣʣʽʥʘ, ʖ.ʃ. ʂʦʚʘʣʷ, ɸ.ɻ. ʄʘʨʪʠʥʘ, ɸ.ʄ. ʊʨʝʪʷʢʘ ʪʘ ʽʥʰʠʭ ʚʯʝʥʠʭ. 

ʄʘʣʘʥʯʫʢ ʄ.ʉ. (Malanchuk, M., Malashevskyi, M., Palamar, A., Bugaienko, O., 

Tarnopolsky, E., 2018) ʜʦʩʣʽʜʞʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʨʦʟʧʦʨʷʜʞʝʥʥʷ 

ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʟʝʤʣʝʫʩʪʨʦʶ. ʋ ʧʨʘʮʷʭ (ɻʦʨʣʘʯʫʢ, 

ɺ.ɺ., ʈʫʜʠʡ, ʈ.ʄ., 2017; ɻʦʨʣʘʯʫʢ, ɺ.ɺ., ɺôʶʥ, ɺ.ɻ., ʉʦʭʥʠʯ, ɸ.ʗ., 2002; ʉʦʭʥʠʯ, 

ɸ.ʗ., ʂʫʣʴʙʘʢʘ, ɺ.ʄ., 2016; ʉʪʫʧʝʥʴ, ʄ.ɻ., 2017 ʙ) ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʚʠʥʠʢʥʝʥʥʽ 

ʛʦʩʪʨʦʾ ʧʦʪʨʝʙʠ ʧʝʨʝʭʦʜʫ ʜʦ ʥʘʫʢʦʚʦ ʽ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʨʝʪʷʢ ɸ.ʄ. (ʊʨʝʪʷʢ, ɸ.ʄ., ʂʘʣʛʘʥʦʚʘ, ɯ.ɻ., 2016) 

ʜʦʩʣʽʜʞʫʻ ʧʦʥʷʪʪʷ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʟʝʤʣʝʫʩʪʨʦʶ ʷʢ 

ʜ̔ ʷʣʴʥʦʩʪʽ ʧʦ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ 

ʟʝʤʣʝʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʪʚʦʨʝʥʴ ʪʘ ʩʫʙôʻʢʪʽʚ 

ʟʝʤʣʝʫʩʪʨʦʶ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥʽ ʢʦʤʧʣʝʢʩʫ ʫʟʛʦʜʞʝʥʠʭ ʟʘʭʦʜʽʚ 

(ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ, 

ʥʘʫʢʦʚʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ) ʧʦ ʢʽʣʴʢʽʩʥʦʤʫ ʪʘ 

ʷʢʽʩʥʦʤʫ ʨʦʟʰʠʨʝʥʥʶ ʧʦʪʝʥʮʽʘʣʫ ʟʝʤʝʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟ 

ʤʝʪʦʶ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʚ ʝʢʦʥʦʤʽʮʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʥʝʨʫʭʦʤʦʩʪʽ, ʩʦʮʽʫʤʽ 

ʪʘ ʦʪʨʠʤʘʥʥʽ ʥʦʚʠʭ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʝʬʝʢʪʽʚ ʚ ʦʧʪʠʤʘʣʴʥʦ 

ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ.  

ɼʣʷ ʮʴʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʟʘ ʫʤʦʚʠ 

ʘʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʠʥʢʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʚʠʪʢʫ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ 

(ʉʪʫʧʝʥʴ, ʄ.ɻ., 2017 ʘ; ɹʦʛʽʨʘ, ʄ.ʉ., 2018; Stupen, N., Stupen, M., Stupen, O., 

2018; ʉʦʭʥʠʯ, ɸ., ʉʦʭʥʠʯ, ʉ., 2013). ʋ ʧʨʘʮ̫ʭ ʂʦʭʘʥ ʉ.ʉ. (Kokhan, S., 
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Moskalenko, A., & Drozdivskyi, O., 2018; ʂʦʭʘʥ, ʉ.ʉ., ʄʦʩʢʘʣʝʥʢʦ, ɸ.ɸ., 2015; 

ʂʦʭʘʥ, ʉ.ʉ., ɺʦʩʪʦʢʦʚ, ɸ.ɹ., 2018) ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʡ, ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʧʨʦʩʪʦʨʦʚʠʭ 

ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ, ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʟ ʤʝʪʦʶ ʾʭ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ. ɹʫʨʰʪʠʥʩʴʢʘ ʍ.ɺ. (Burshtynska, Kh., 

Zayac, I., Tretyak, S., Halochkin, M., 2017; ɹʫʨʰʪʠʥʩʴʢʘ, ʍ.ɺ., ʊʨʝʪʷʢ, ʉ.ʂ., 

ʐʝʚʯʫʢ, ɺ. ʄ., 2017; ɹʫʨʰʪʠʥʩʴʢʘ, ʍ., ɼʝʥʠʩ, ʖ., ʄʘʜʷʨ, ʖ., ʇʦʣʽʱʫʢ ɹ., 2016), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʝʨʽʘʣʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʜʦʩʣʽʜʞʫʻ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ 

ʤʦʥʽʪʦʨʠʥʛ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʙʘʟʽ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʨʝʣʴʻʬʫ, 

ʘ ʪʘʢʦʞ ʢʣʘʩʠʬʽʢʘʮʽʶ ʣʽʩʽʚ ʟʘ ʢʦʩʤʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʚʠʩʦʢʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ. 

ʉʪʫʧʝʥʴ ʅ.ʄ. (Stupen, N., Stupen, M., Stupen, O., 2018) ʨʦʟʛʣʷʜʘʻ ʩʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʘʨʪ ʥʘ ʦʩʥʦʚʽ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʦʤ ʚʨʘʭʦʚʘʥʦ ʜʦʩʚʽʜ 

ʧʨʦʚʽʜʥʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʙʣʝʤʫ ʟʥʘʭʦʜʞʝʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɻʝʦʛʨʘʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʻ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʘʥʘʣʽʟʫ ʙʘʛʘʪʴʦʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʉɽʉ (Charabi, Y. and Gastili, A., 

2011; Clifton, J. and Boruff, B.J., 2010; La Gennusa, M. et al., 2011; Ramirez-Rosado, 

I.J. et al., 2011), ɺɽʉ (Hurtado, J.P. et al., 2004; Aydin, N. Y., E. Kentel, and S. 

Duzgun, 2010; Janke, J.R., 2010; Ouammi, A. et al., 2012), ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʦʪʨʠʤʘʥʥʷ 

ʝʥʝʨʛʽʾ ʟ ʙʽʦʤʘʩʠ/ʙʽʦʛʘʟʫ (Ramachandra, T.V., Vamsee Krishna S., and Shruthi, B.V., 

2005; Shi, X. et al., 2008; Zhang, F., Johnson, D.M., and Sutherland, J.V., 2011). 

ʆʜʥʽʻʶ ʟ̔ ʩʪʨʘʪʝʛʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ɻɯʉ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʦʮʽʥʮʽ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (Torres-Sibille, A. et al., 2009). ʄʝʪʦʜ ʘʥʘʣʽʪʠʯʥʦʾ 

ʽʻʨʘʨʭʽʾ (AHP), ʚʧʨʦʚʘʜʞʝʥʠʡ Saaty T.A. (Saaty, T.A., 1997), ʻ ʛʥʫʯʢʦʶ 
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ʤʝʪʦʜʠʢʦʶ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ (Tegou, L. et al., 

2010; Kontos, Th. et al., 2005; Georgiou, A. et al., 2012; Masera, O. et al., 2006). 

Huang J.P. et al. ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ELECTRE, AHP, TOPSIS ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʋ 1997 ʨʦʮʽ Georgopoulou E. ʪʘ ʽʥʰʽ 

(Georgopoulou, E. et al., 1997) ʚʠʚʯʘʣʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʛʨʝʮʴʢʠʭ ʦʩʪʨʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ELECTRE III. 

Haralambopoulos D. ʪʘ Polatidis H. (Haralambopoulos, D., Polatidis, H., 1995) 

ʟʘʩʪʦʩʫʚʘʣʠ PROMETHEE II ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʥʘ ʦʩʪʨʦʚʽ ʍʽʦʩ (ɻʨʝʮʽʷ). 

ʅʘ ʧʽʚʜʥʽ ɯʩʧʘʥʽʾ, ʚ ɸʥʜʘʣʫʩʽʾ, Terrados J. ʪʘ ʽʥʰʽ (Terrados, J. et al., 2009) 

ʨʦʟʨʦʙʠʣʠ ʢʦʤʙʽʥʘʮʽʶ ʤʝʪʦʜʦʣʦʛʽʡ (ʚʢʣʶʯʘʶʯʠ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ) 

ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʫʢʦʚʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʘʩʧʝʢʪʠ ʪʝʤʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʙʝʟʧʝʨʝʯʥʦ ʘʢʪʫʘʣʴʥʦʶ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʰʠʨʦʢʠʤ ʢʦʣʦʤ 

ʩʧʝʮʽʘʣʽʩʪʽʚ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʥʘʫʢʦʚʦʤʫ ʥʘʧʨʷʤʫ ʢʘʬʝʜʨʠ ʢʘʜʘʩʪʨʫ ʪʝʨʠʪʦʨʽʡ: 

çʈʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʦʙʫʜʦʚʠ ʢʘʜʘʩʪʨʦʚʠʭ ʩʠʩʪʝʤ ʚ ʋʢʨʘʾʥʽè. 

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʚ ʤʝʞʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çʈʦʟʨʦʙʣʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʧʦʙʫʜʦʚʠ ʢʘʜʘʩʪʨʦʚʠʭ ʩʠʩʪʝʤ ʚ ʋʢʨʘʾʥʽè (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 011921100068). 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʢʠ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʢʘʬʝʜʨʠ ʢʘʜʘʩʪʨʫ ʪʝʨʠʪʦʨʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʙʘʟʫʶʯʠʩʴ ʥʘ ʟʘʢʦʥʦʜʘʚʯʠʭ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ 

ʧʦʣʦʞʝʥʥʷʭ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ (ʽʟ ʟʤʽʥʘʤʠ ʚʥʝʩʝʥʠʤʠ ɿʘʢʦʥʦʤ 

ʋʢʨʘʾʥʠ ˉ2666-VIII ʚʽʜ 20.12.2018),  ʇʦʜʘʪʢʦʚʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ (ʽʟ ʟʤʽʥʘʤʠ 

ʚʥʝʩʝʥʠʤʠ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ˉ 2725-VIII ʚʽʜ 16.05.2019), ʄʠʪʥʦʛʦ ʢʦʜʝʢʩʫ (ʽʟ 

ʟʤʽʥʘʤʠ ʚʥʝʩʝʥʠʤʠ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ˉ 2725-VIII ʚʽʜ 16.05.2019), ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ ñʇʨʦ ʟʝʤʣʽ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʘʚʦʚʠʡ ʨʝʞʠʤ ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚò (ˉ2480-VI, ʨʝʜʘʢʮʽʷ ʚʽʜ 01.01.2019), ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 
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ñʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾò (ˉ555-IV, ʨʝʜʘʢʮʽʷ ʚʽʜ 22.05.2019), ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʨʠʥʦʢ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾè (ˉ 2019-VIII, ʨʝʜʘʢʮʽʷ ʚʽʜ 22.05.2019), 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫò (ˉ575/97-ɺʈ, ʨʝʜʘʢʮʽʷ ʚʽʜ 01.01.2019), 

ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʇʨʦ ʩʭʚʘʣʝʥʥʷ ɽʥʝʨʛʝʪʠʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ ñɹʝʟʧʝʢʘ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴò (ˉ 605-ʨ ʚʽʜ 18.08.2017), ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʘʚʠʣ ʦʭʦʨʦʥʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞè (ˉ 

209-97-ʧ, ʨʝʜʘʢʮʽʷ ʚʽʜ 22.03.2017), ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ˉ2 "ʆʮʽʥʢʘ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ"è 

(ˉ1442-2004-ʧ, ʨʝʜʘʢʮʽʷ ʚʽʜ 15.04.2015), ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

çʇʨʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʾ (ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ) ʥʦʨʤʘʪʠʚʥʦʾ ʛʨʦʰʦʚʦʾ 

ʦʮʽʥʢʠ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè (ˉ 105 ʚʽʜ 7 ʣʶʪʦʛʦ 2018), 

ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʄʝʪʦʜʠʢʠ 

ʥʦʨʤʘʪʠʚʥʦʾ ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè 

(ˉ831-2016-ʧ, ʨʝʜʘʢʮʽʷ ʚʽʜ 27.02.2018). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ 

ʪʘ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. 

ʈʝʘʣʽʟʘʮʽʷ ʤʝʪʠ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ; 

- ʜʦʩʣʽʜʠʪʠ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ 

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʋʢʨʘʾʥʠ; 

- ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʟʝʤʝʣʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ; 

- ʨʦʟʨʦʙʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʦʥʷʯʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; 

- ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʚʧʣʠʚʫ ʪʘ ʚʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; 
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- ʚʠʟʥʘʯʠʪʠ ʫʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʱʦʜʦ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ 

ʚʧʣʠʚʫ; 

- ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS 

(Free and Open-Source Software) ʟ ʤʝʪʦʶ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ; 

- ʚʠʢʦʥʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ 

ʨʦʟʨʦʙʦʢ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʢʘʨʪʠ-ʩʭʝʤʠ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴ ʜʣʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; 

- ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ ʟʝʤʣʽ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ  ̒ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ  ̒ ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʪʘʢʽ ʤʝʪʦʜʠ: ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ï ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʥʘʫʢʦʚʦʛʦ ʜʦʨʦʙʢʫ ʚʯʝʥʠʭ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, 

ʚʠʤʦʛ ʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʪʘ ʩʪʘʥʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ʋʢʨʘʾʥʠ; ʤʝʪʦʜ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ï ʫ ʧʨʦʮʝʩʽ ʦʧʨʘʮʶʚʘʥʥʷ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS (Free and Open-Source Software), ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘ 

ʚʽʣʴʥʠʤʠ ʣʽʮʝʥʟʽʡʥʠʤʠ ʫʛʦʜʘʤʠ ʽ ʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ (ʚʽʜʢʨʠʪʠʤʠ) ʚʠʭʽʜʥʠʤʠ 

ʢʦʜʘʤʠ: ʙʘʟʘ ʜʘʥʠʭ PostgreSQL Open Source Database ʟ ʨʦʟʰʠʨʝʥʥʷʤ PostGIS, 

ʧʨʦʛʨʘʤʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS ʪʘ MultiSpec; ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʟʦʢʨʝʤʘ 

ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʱʦʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; ʤʝʪʦʜ 
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ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʚʘʛ ʢʨʠʪʝʨʽʾʚ ʚʧʣʠʚʫ ʫ ʦʩʪʘʪʦʯʥʦʤʫ 

ʨʽʰʝʥʥʽ; ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ  ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʘʪʝʛʦʨʽʡ ʫ ʟʝʤʣʽ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ; ʘʙʩʪʨʘʢʪʥʦïʣʦʛʽʯʥʠʡ ʤʝʪʦʜï ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋʧʝʨʰʝ: 

- ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʩʘʤʝ ʜʣʷ ʥʘʟʝʤʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 500 ʢɺʪ ʽ ʚʠʱʝ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

- ʤʝʪʦʜʠʢʫ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʚʧʣʠʚʫ ʪʘ ʚʠʤʦʛ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʣʶʯʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

FOSS (Free and Open-Source Software) ʪʘ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʷʢʽ ʻ ʫ ʚʽʣʴʥʦʤʫ 

ʜʦʩʪʫʧʽ, ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʙʘʟʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʫ ʟʝʤʣʽ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

- ʧʨʦʮʝʜʫʨʘ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʜʦ ʚʠʢʦʥʘʥʥʷ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ 

ʫʩʝʨʝʜʥʝʥʥʷ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ QGIS;  

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʜʣʷ ʘʥʘʣʽʟʫ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʤʝʪʦʜʦʣʦʛʽʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: 
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ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʪʘ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʧʨʦʛʨʘʤ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ, ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ; 

ʽʥʚʝʩʪʦʨʘʤʠ, ʧʨʠʚʘʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ 

ʧʨʦʝʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ, ʧʨʦʝʢʪʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, 

ʧʨʠʚʘʪʥʠʤʠ ʦʩʦʙʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʥʘʷʚʥʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʬʘʭʽʚʮʷʤʠ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ: ʢʘʜʘʩʪʨʫ, 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢʘʨʪʦʛʨʘʬʽʾ, ʛʝʦʛʨʘʬʽʾ ʪʘ ʽʥʰʠʭ, ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ 

ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʷʢ çʆʨʛʘʥʽʟʘʮʽʷ ʪʝʨʠʪʦʨʽʡè, çɻʝʦʤʘʪʠʢʘ ʪʘ 

ʜʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʨʠʪʦʨʽʡè, çʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʢʘʜʘʩʪʨʽ ʪʘ 

ʟʝʤʣʝʫʩʪʨʦʾè, çʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʘ ʟʝʤʝʣʴè ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ɯʥʩʪʠʪʫʪʫ ʛʝʦʜʝʟʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʪʘ ʽʥʰʠʭ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʫ ʧʨʘʮʷʭ: 

(1) ï ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʦʚʝʜʝʥʦ ʾʾ ʘʧʨʦʙʘʮʽʶ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; (2) ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ 

ʚʧʣʠʚʫ ʪʘ ʚʠʤʦʛ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ; (3) ï ʜʦʩʣʽʜʞʝʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟʝʤʝʣʴ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ; (4) ï 

ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʦʭʦʨʦʥʥʠʭ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ ʚʟʜʦʚʞ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ; (5) 

ï ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʧʦʰʫʢʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS (Free and Open-Source Software) ʪʘ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʷʢʽ ʻ ʫ 
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ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ; (6) ï ʜʦʩʣʽʜʞʝʥʦ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʬʦʨʫʤʘʭ: ɯʍ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʛʝʦʜʝʟʽʾ, ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʽ, ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʽ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽè (ʤ.ʋʞʛʦʨʦʜ, 4-6 ʞʦʚʪʥʷ 2018), ɺʦʩʴʤʽʡ ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ, ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ, 

ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè (ʃʴʚʽʚ - 

ʉʭʽʜʥʠʮʷ, 14-16 ʚʝʨʝʩʥʷ 2017), ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɽʂʆɻɽʆʌʆʈʋʄ-2017. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʽʥʥʦʚʘʮʽʾè, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ (ʤ.ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 23 

ʙʝʨʝʟʥʷ 2017), ʘ ʪʘʢʦʞ ʥʘ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʢʘʬʝʜʨʠ ʢʘʜʘʩʪʨʫ ʪʝʨʠʪʦʨʽʡ (2017-

2019 ʨʨ.).  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʧʦʚʽʜʘʣʠʩʴ ʧʽʜ 

ʯʘʩ ʩʪʘʞʫʚʘʥʥʷ (5 ʤʽʩʷʮʽʚ: 01.12.2017 ï 01.05.2018) ʚ ɯʥʩʪʠʪʫʪʽ ɽʥʝʨʛʝʪʠʢʠ, 

Tʨʘʥʩʧʦʨʪʫ ʪʘ ʂʣʽʤʘʪʫ ʉʧʽʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ɭʚʨʦʢʦʤʽʩʽʾ - Institute of 

Energy, Transport and Climate, Joint Research Centre, European Commission 

(ʅʽʜʝʨʣʘʥʜʠ) (ɼʦʜʘʪʦʢ ɸ). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 8 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ.  ʆʜʥʘ ʘʥʛʣʦʤʦʚʥʘ ʤʦʥʦʛʨʘʬʽʷ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ ʚʠʜʘʥʥʽ ʽʥʰʦʾ 

ʜʝʨʞʘʚʠ. ʊʨʠ ʩʪʘʪʪʽ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ 

ʜʝʨʞʘʚ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʜʚʽ ʟ ʥʠʭ ʟʘʥʝʩʝʥʽ ʜʦ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Index Copernicus. ʆʜʥʘ ʩʪʘʪʪʷ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ ʥʘʫʢʦʚʦʤʫ 

ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʷʢʝ ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ 

ʙʘʟ. ʆʜʥʘ ʩʪʘʪʪʷ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ ʥʘʫʢʦʚʦʤʫ ʬʘʭʦʚʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ. ɼʚʽ 

ʧʫʙʣʽʢʘʮʽʾ ʥʘʜʨʫʢʦʚʘʥʦ ʫ ʟʙʽʨʥʠʢʘʭ ʪʝʟ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʦʙʩʷʛʦʤ 173 ʩʪʦʨʽʥʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 3 ʨʦʟʜʽʣʽʚ, 

ʚʠʩʥʦʚʢʽʚ ʪʘ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 53 ʨʠʩʫʥʢʘ, 32 
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ʪʘʙʣʠʮʽ, 1 ʛʨʘʬʽʢ ʪʘ 2 ʜʦʜʘʪʢʘ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 144 

ʥʘʡʤʝʥʫʚʘʥʥ.̫  
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ʈʆɿɼɯʃ 1. ɸʅɸʃɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɽʄɽʃʔʅʀʍ ʈɽʉʋʈʉɯɺ 

ʋʂʈɸɰʅʀ ɺ ɸʃʔʊɽʈʅɸʊʀɺʅɯʁ ɽʅɽʈɻɽʊʀʎɯ 

1.1. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʦʥʠ, ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ 

ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʻ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʻ ʟʘʩʦʙʦʤ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʜʞʝʨʝʣʦʤ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʣʶʜʠʥʠ. 

ɿ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʟʝʤʝʣʴʥʦʾ ʨʝʬʦʨʤʠ ʚ ʋʢʨʘʾʥʽ ʟʤʽʥʠʣʠʩʷ ʩʢʣʘʜ ʪʘ 

ʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʩʪʘʥʦʤ ʥʘ ʛʨʫʜʝʥʴ 2017 ʚʩʴʦʛʦ ʫ ɼʝʨʞʘʚʥʦʤʫ 

ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʽ (ɼɿʂ) ʟʘʨʝʻʩʪʨʦʚʘʥʦ 34 ʤʣʥ ʛʘ ʟʝʤʝʣʴ (56,3% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ). ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 1,8 ʛʘ 

(ʉʪʘʪʠʩʪʠʯʥʠʡ ʱʦʨʽʯʥʠʢ çʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ: 2016-

2017è). 

ɼʣʷ ʘʥʘʣʽʟʫ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʬʦʨʤʠ 

ʟʚʽʪʥʦʩʪʽ 6-ʟʝʤ ʪʘ 2-ʟʝʤ, ʩʬʦʨʤʦʚʘʥʽ ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2016 ʨʦʢʫ. ʅʘʨʘʟʽ ʙʽʣʴʰ 

ʦʥʦʚʣʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ, ʦʩʢʽʣʴʢʠ ʬʦʨʤʠ 2-ʟʝʤ ʪʘ 6-ʟʝʤ ʧʽʩʣʷ 2016 ʨʦʢʫ ʥʝ 

ʘʜʤʽʥʽʩʪʨʫʶʪʴʩʷ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦʶ ʬʦʨʤʦʶ 6-ʟʝʤ ʟʘ 2015 ʨʽʢ, ʽʥʬʦʨʤʘʮʽʷ 

ʱʦʜʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (ʨʠʩ.1.1) ʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ 60,357 ʤʣʥ ʛʘ, ʟ ʷʢʠʭ 42,724 

ʤʣʥ ʛʘ (70,80%) ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʟʝʤʣʷʤʠ, ʟ ʥʠʭ ʨʽʣʣʷ ï 32,537 ʤʣʥ ʛʘ; 

10,632 ʤʣʥ ʛʘ (17,61%) ï ʟʝʤʣʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ; 2,558 ʤʣʥ ʛʘ (4,23%) ï ʟʘʙʫʜʦʚʘʥʽ 

ʟʝʤʣʽ, ʟ ʥʠʭ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ 491 528,66 ʛʘ, ʧʽʜ ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï 

222 874,90 ʛʘ; 2,426 ʤʣʥ ʛʘ (4,02%) ï ʟʝʤʣʽ ʚʦʜʥʦʛʦ ʬʦʥʜʫ; 980 192,36 ʛʘ (1,63%) 

ï ʚʽʜʢʨʠʪʽ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ; 13 259,63 ʛʘ (0,03%) ï ʩʫʭʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʟ 

ʦʩʦʙʣʠʚʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ;  1, 022 ʤʣʥ ʛʘ (1,68%) ï ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʙʝʟ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ. 

ʉʫʪʪʻʚʦʶ ʻ ʯʘʩʪʢʘ ʩʫʭʠʭ ʚʽʜʢʨʠʪʠʭ ʟʝʤʝʣʴ ʟ ʦʩʦʙʣʠʚʠʤ ʨʦʩʣʠʥʥʠʤ 

ʧʦʢʨʠʚʦʤ, ʚʽʜʢʨʠʪʠʭ ʟʝʤʝʣʴ ʙʝʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ 
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ʧʦʢʨʠʚʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʥʠʭ 

ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʩʘʤʝ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

 

ʈʠʩ. 1.1. ʇʣʦʱʘ ʟʝʤʝʣʴ ʋʢʨʘʾʥʠ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ  

[ɼʞʝʨʝʣʦ: ʇʨʦʝʢʪ çʇʽʜʪʨʠʤʢʘ ʨʝʬʦʨʤ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʟʝʤʝʣʴʥʠʭ 

ʚʽʜʥʦʩʠʥʘʭ ʚ ʋʢʨʘʾʥʽè, ʄʦʥʽʪʦʨʠʥʛ: ɹʘʟʘ ʜʘʥʠʭ 2016-2017] 

ʏʘʩʪʢʠ ʟʝʤʝʣʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ 

ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2016 ʨʦʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.2 (ʘ, ʙ, ʚ, ʛ, ˇ, ʜ). ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʽʟ 

ʉʪʘʪʠʩʪʠʯʥʦʛʦ ʱʦʨʽʯʥʠʢʘ çʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ: 2016-

2017è. 

 

ʘ. ʏʘʩʪʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, % 

70,80% 

17,61% 

4,23% 
4,02% 

1,63% 
0,03% 

1,68% 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ 

ʃʽʩʠ ʪʘ ʽʥʰʽ ʣʽʩʦʚʢʨʠʪʽ ʧʣʦʱʽ 

ɿʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ 

ɺʦʜʠ (ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʦʢʨʠʪʽ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ) 

ɺʽʜʢʨʠʪʽ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ 

ʉʫʭʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʟ ʦʩʦʙʣʠʚʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ 

ɺʽʜʢʨʠʪʽ ʟʝʤʣʽ ʙʝʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ 

ʧʦʢʨʠʚʦʤ 
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ʙ. ʏʘʩʪʢʘ ʨʽʣʣʽ (ʣʽʚʦʨʫʯ) ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ (ʧʨʘʚʦʨʫʯ) ʫ ʩʪʨʫʢʪʫʨʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, % 

 

ʚ. ʏʘʩʪʢʘ ʩʽʥʦʞʘʪʝʡ (ʣʽʚʦʨʫʯ) ʪʘ ʧʘʩʦʚʠʱ (ʧʨʘʚʦʨʫʯ) ʫ ʩʪʨʫʢʪʫʨʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, % 

  

ʛ. ʏʘʩʪʢʘ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ, % 
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 .̌ ʏʘʩʪʢʘ ʟʝʤʝʣʴ ʧʽʜ ʞʠʪʣʦʚʫ ʟʘʙʫʜʦʚʫ (ʣʽʚʦʨʫʯ) ʪʘ ʟʝʤʝʣʴ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

(ʧʨʘʚʦʨʫʯ) ʫ ʩʪʨʫʢʪʫʨʽ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ, % 

 

ʜ. ʏʘʩʪʢʘ ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʬʦʥʜʫ (ʣʽʚʦʨʫʯ) ʪʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ (ʧʨʘʚʦʨʫʯ), % 

ʈʠʩ. 1.2. ʏʘʩʪʢʠ ʟʝʤʝʣʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ 

ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2016 [ɼʞʝʨʝʣʦ: ʉʪʘʪʠʩʪʠʯʥʠʡ ʱʦʨʽʯʥʠʢ çʄʦʥʽʪʦʨʠʥʛ 

ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ: 2016-2017è] 

ʈʦʟʧʦʜʽʣ ʟʝʤʝʣʴ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʫ ʤʽʩʪʘʭ ʪʘ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.3. ʉ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ ʻ ʥʘʡʙʽʣʴʰʦʶ ʢʘʪʝʛʦʨʽʻʶ ʫ 

ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ï 71,9 % ʪʝʨʠʪʦʨʽʡ, ʫ ʤʽʩʪʘʭ ï 33,1%. ɼʨʫʛʦʶ ʟʘ ʧʣʦʱʝʶ 

ʢʘʪʝʛʦʨʽʻʶ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʻ ʣʽʩʠ (17,5 %), ʫ ʤʽʩʪʘʭ ï ʟʘʙʫʜʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ 

(35,3%).  
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ʈʠʩ. 1.3. ʈʦʟʧʦʜʽʣ ʟʝʤʝʣʴ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʫ ʤʽʩʪʘʭ ʪʘ ʫ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ [ɼʞʝʨʝʣʦ: ʉʪʘʪʠʩʪʠʯʥʠʡ ʱʦʨʽʯʥʠʢ çʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ 

ʚ ʋʢʨʘʾʥʽ: 2016-2017è] 

ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʋʢʨʘʾʥʠ 

ʨʘʟʦʤ ʟ ɯʥʩʪʠʪʫʪʦʤ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʠʣʦ ʧʨʦʝʢʪ 

ɼʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 

ʨʦʢʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ɯʥʪʝʨʘʢʪʠʚʥʫ ʤʘʧʫ ʱʦʜʦ ʟʝʤʝʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʨʝʛʽʦʥʘʭ 

ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʪʘ ʚʽʪʨʷʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʾʭ ʧʽʜôʻʜʥʘʥʥʷ ʜʦ 

ʝʣʝʢʪʨʦʤʝʨʝʞ ʪʘ ʊʇ (ɼʦʨʦʞʥʷ ʢʘʨʪʘ, 2016). ʅʘ ʤʘʧʽ ʧʦʟʥʘʯʝʥʦ 648 ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʫ 21 ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟʛʽʜʥʦ ʟ ʧʨʦʧʦʟʠʮʽʷʤʠ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʩʪʘʥʦʤ 

ʥʘ ʙʝʨʝʟʝʥʴ 2016 ʨʦʢʫ (ʨʠʩ.1.4 ʘ), ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʠʯʥʽ ʧʽʜʩʪʘʥʮʽʾ ʨʦʟʧʦʜʽʣʴʯʠʭ 

ʤʝʨʝʞ ʥʘʧʨʫʛʦʶ ʚʽʜ 27,5 ʢɺ ʜʦ 150 ʢɺ (ʨʠʩ. 1.4 ʙ). ʋ ɼʦʨʦʞʥʽʡ ʢʘʨʪʽ ʟʘʟʥʘʯʝʥʦ, 

ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘ ʤʘʧʽ 

ʧʦʟʥʘʯʝʥʦ ʧʨʠʙʣʠʟʥʦ (ʚ ʤʝʞʘʭ ʤʽʩʮʝʚʦʾ ʨʘʜʠ). 

  
a. ɿʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ 
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ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ 
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ʙ. ɽʣʝʢʪʨʠʯʥʽ ʧʽʜʩʪʘʥʮʽʾ ʨʦʟʧʦʜʽʣʴʯʠʭ ʤʝʨʝʞ 

ʈʠʩ. 1.4. ɯʥʪʝʨʘʢʪʠʚʥʘ ʤʘʧʘ ʱʦʜʦ ʟʝʤʝʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʨʝʛʽʦʥʘʭ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʪʘ ʚʽʪʨʷʥʦʾ ʝʥʝʨʛʝʪʠʢʠ [ɼʞʝʨʝʣʦ: ɼʦʨʦʞʥʷ ʢʘʨʪʘ 

ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ, 2016] 

ʊʘʙʣʠʮʷ 1. 1 

ʂʽʣʴʢʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʟʘ ʦʙʣʘʩʪʷʤʠ 

ʆʙʣʘʩʪʴ 
ʂʽʣʴʢʽʩʪʴ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ 

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 11 

ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ 11 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 
13 

ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ 59 

ɾʠʪʦʤʠʨʩʴʢʘ 

ʦʙʣʘʩʪʴ 
29 

ɿʘʢʘʨʧʘʪʩʴʢʘ 

ʦʙʣʘʩʪʴ 
4 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ 59 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 
17 

ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 24 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 

ʦʙʣʘʩʪʴ 
64 

ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ 25 

ʆʙʣʘʩʪʴ 
ʂʽʣʴʢʽʩʪʴ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 33 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 33 

ʄʠʢʦʣʘʾʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 
49 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ 10 

ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ 22 

ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 63 

ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʪʴ 
56 

ʍʤʝʣʴʥʠʮʴʢʘ 

ʦʙʣʘʩʪʴ 
23 

ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ 25 

ʏʝʨʥʽʚʝʮʴʢʘ 

ʦʙʣʘʩʪʴ 
25 

ʏʝʨʥʽʛʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 
26 

ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ  -  648 ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ - ʥʘʣʝʞʘʪʴ ʥʘʨʘʟʽ ʜʦ: ʟʝʤʝʣʴ 

ʟʘʧʘʩʫ ï 279 ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; ʟʝʤʝʣʴ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ, ʟʚ'ʷʟʢʫ, 
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ʝʥʝʨʛʝʪʠʢʠ, ʦʙʦʨʦʥʠ ï 111; ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʬʦʥʜʫ ï  7; ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ  ï  

1; ʟʝʤʝʣʴ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ï 5; ʨʝʰʪʘ (245) ʥʝʤʘʻ ʜʘʥʠʭ. 

ɼʽʷʣʴʥʽʩʪʴ, ʧʦʚôʷʟʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʻ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦʶ ʜʣʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʧʨʦʪʝ ʧʨʠʟʚʝʣʘ ʜʦ ʮʽʣʦʾ ʥʠʟʢʠ ʝʢʦʣʦʛʽʯʥʠʭ 

ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ ʥʝʝʬʝʢʪʠʚʥʝ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʜʝʛʨʘʜʘʮʽʷ, ʧʨʦʷʚʠ ʚʦʜʥʦʾ ʪʘ 

ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʝʤʝʣʴ ʪʦʱʦ. 

ɿʘ ʜʘʥʠʤʠ ʇʨʦʜʦʚʦʣʴʯʦʾ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʆʆʅ (FAO), 

ʧʣʦʱʘ ʜʝʛʨʘʜʦʚʘʥʠʭ ʪʘ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʚʠʱʫʻ 20% 

(6,5 ʤʣʥ ʛʘ) ʨʽʣʣʽ (ʋʢʨʽʥʬʦʨʤ, 2018 ʘ). 

ʋ ʪʨʘʚʥʽ 2018 ʨʦʢʫ ʂʦʦʨʜʠʥʘʮʽʡʥʘ ʨʘʜʘ ʟ ʧʠʪʘʥʴ ʙʦʨʦʪʴʙʠ ʟ ʜʝʛʨʘʜʘʮʽʻʶ 

ʟʝʤʝʣʴ ʪʘ ʦʧʫʩʪʝʣʶʚʘʥʥʷʤ ʟʘʟʥʘʯʠʣʘ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʜʝʛʨʘʜʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʙʠʪʢʠ ʪʽʣʴʢʠ ʚʽʜ ʥʝʜʦʦʪʨʠʤʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʥʘ ʙʽʣʴʰ ʷʢ 20 ʤʣʨʜ ʛʨʠʚʝʥʴ ʥʘ ʨʽʢ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ 

ʩʪʨʘʞʜʘʶʪʴ 6 ʤʣʥ ʛʝʢʪʘʨʽʚ ʟʝʤʣʽ, ʚʽʜ ʧʠʣʦʚʠʭ ʙʫʨʴ - ʙʣʠʟʴʢʦ 20 ʤʣʥ ʛʝʢʪʘʨʽʚ, ʱʝ 

10 ʤʣʥ ʛʝʢʪʘʨʽʚ - ʚʽʜ ʚʦʜʥʦʾ ʝʨʦʟʽʾ (ʋʢʨʽʥʬʦʨʤ, 2018 ʙ). 

ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ˇʨʫʥʪʽʚ ʧʦʛʽʨʰʫʻʪʴʩʷ ʪʘʢʦʞ ʯʝʨʝʟ ʟʘʩʦʣʝʥʥʷ, 

ʦʩʦʣʦʥʮʶʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʧʽʜʪʦʧʣʝʥʥʷ ʟʨʦʰʫʚʘʣʴʥʠʭ, 

ʧʝʨʝʦʩʫʰʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ.  

ʋʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʚ ʧʨʦʚʝʜʝʥʥʽ ʤʝʣʽʦʨʘʮʽʾ ʟʝʤʝʣʴ, ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 43,2 % ʪʝʨʠʪʦʨʽʾ ʟ ʦʩʫʰʫʚʘʣʴʥʦʶ ʤʝʨʝʞʝʶ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ 

ʢʠʩʣʦʪʥʽʩʪʴ, 7,6 % ï ʟʘʩʦʣʝʥʽ, 10,7 % ï ʧʝʨʝʟʚʦʣʦʞʝʥʽ, 12,8 % ï ʟʘʙʦʣʦʯʝʥʽ, 

18,4% ï ʩʭʠʣʴʥʽ ʜʦ ʚʽʪʨʦʚʦʾ ʽ 4 % ï ʜʦ ʚʦʜʥʦʾ ʝʨʦʟʽʾ (ɺʦʣʦʱʫʢ ʄ., 2017). 

ɼʝʛʨʘʜʫʶʪʴ ʽ ʚʪʨʘʯʘʶʪʴ ʨʦʜʶʯʽʩʪʴ ʟʨʦʰʫʚʘʥʽ ʟʝʤʣʽ: 14 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱʽ ʧʦʣʠʚʥʠʭ ʟʝʤʝʣʴ ʧʽʜʜʘʻʪʴʩʷ ʽʨʠʛʘʮʽʡʥʽʡ ʝʨʦʟʽʾ, 5 % ï ʧʝʨʝʟʚʦʣʦʞʝʥʽ, 7,7% 

ï ʤʘʶʪʴ ˇʨʫʥʪʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ, ʙʣʠʟʴʢʦ 30 % ï ʩʦʣʦʥʮʶʚʘʪʽ ʪʘ 

ʟʘʩʦʣʝʥʽ (ɼʦʚʢʽʣʣʷ ʜʣʷ ɭʚʨʦʧʠ: ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʋʢʨʘʾʥʠ ʧʨʦ ʛʘʨʤʦʥʽʟʘʮʽʶ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 2003) 

ɼʦʚʦʣʽ ʚʝʣʠʢʽ ʧʣʦʱʽ ʝʨʦʜʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʧʦʰʠʨʝʥʽ ʥʘ ʦʨʥʠʭ ʟʝʤʣʷʭ ʫ 

ɺʽʥʥʠʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ ʽ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ 
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ʦʙʣʘʩʪʷʭ, ʜʝ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʟʤʠʚ ˇʨʫʥʪʽʚ ʩʪʘʥʦʚʠʪʴ 24,5ï27,8 ʪ/ʛʘ. ʋ ʩʢʣʘʜʽ 

ʦʨʥʠʭ ʟʝʤʝʣʴ ʧʣʦʱʘ ʩʣʘʙʦʟʤʠʪʠʭ ˇʨʫʥʪʽʚ ʟʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʟʨʦʩʣʘ ʥʘ 30 %, ʘ ʩʝʨʝʜʥʴʦ- ʽ ʩʠʣʴʥʦʟʤʠʪʠʭ ˇʨʫʥʪʽʚ ï ʥʘ 25 %, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʚ ʉʪʝʧʫ ï ʥʘ 14,1 %, ʃʽʩʦʩʪʝʧʫ ï ʥʘ 18,2 %, ʇʦʣʽʩʩʽ ï ʥʘ 30,5 %. ʑʦʨʦʢʫ 

ʧʣʦʱʽ ʝʨʦʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʟʙʽʣʴʰʫʶʪʴʩʷ ʥʘ 70ï80 ʪʠʩ. ʛʘ (ɹʘʣʶʢ, ʉ.ɸ., ʊʽʤʯʝʥʢʦ, 

ɼ.ʆ., ɻʽʯʢʘ, ʄ.ʄ., ʂʫʮʝʥʢʦ, ʄ.ɺ., 2008). 

ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʟʚʠʪʢʫ ʷʨʫʞʥʦʾ ʝʨʦʟʽʾ ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʟʦʥʠ. ɼʦ ʟʦʥʠ 

ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʣʝʞʘʪʴ ʇʨʠʜʥʽʧʨʦʚʩʴʢʘ ʚʠʩʦʯʠʥʘ, ʇʨʠʜʥʽʩʪʨʦʚôʷ, 

ɼʦʥʝʮʴʢʠʡ ʢʨʷʞ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ ʚʽʜʨʦʛʠ ʉʝʨʝʜʥʴʦʨʦʩʽʡʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. 

ʆʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʮʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʩʤʫʛʠ, ʱʦ ʧʨʠʣʷʛʘʻ ʜʦ 

ʜʦʣʠʥʠ ɼʥʽʧʨʘ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʷʻʪʴʩʷ ʂʘʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ 

ʛʫʩʪʦʪʘ ʷʨʫʞʥʦʾ ʤʝʨʝʞʽ ʩʪʘʥʦʚʠʪʴ 1,8 ʢʤ/ʢʤ
2
, ʙʘʩʝʡʥ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ ʪʘ 

ɼʥʽʩʪʨʘ. ɼʦ ʟʦʥʠ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʣʝʞʘʪʴ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʘ, 

ʇʨʠʘʟʦʚʩʴʢʘ ʚʠʩʦʯʠʥʠ ʪʘ ʛʽʨʩʴʢʽ ʨʘʡʦʥʠ ʂʘʨʧʘʪ ʽ ʂʨʠʤʫ. ɿʦʥʘ ʟʽ ʩʣʘʙʢʠʤ 

ʨʦʟʚʠʪʢʦʤ ʷʨʫʞʥʦʾ ʝʨʦʟʽʾ ʦʭʦʧʣʶʻ ʇʦʣʽʩʴʢʫ ʥʠʟʦʚʠʥʫ, ʇʨʠʜʥʽʩʪʨʦʚʩʴʢʫ ʨʽʚʥʠʥʫ, 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʫ ʥʠʟʦʚʠʥʫ, ʨʽʚʥʠʥʥʫ ʯʘʩʪʠʥʫ ʉʪʝʧʦʚʦʛʦ ʂʨʠʤʫ ʪʘ 

ɿʘʢʘʨʧʘʪʩʴʢʫ ʥʠʟʦʚʠʥʫ (ɺʦʣʦʱʫʢ ʄ., 2017). 

ʅʘ ʜʫʤʢʫ ʘʚʪʦʨʘ ʪʠʤʯʘʩʦʚʝ ʚʠʚʝʜʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ, ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʥʠʭ ʨʦʙʽʪ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭʥʴʦʾ ʨʦʜʶʯʦʩʪʽ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʩʧʦʨʫʜʞʝʥʥʷʤ ʥʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʧʨʠʟʚʝʜʝʥʝ 

ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʟʝʤʝʣʴ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʦʪʨʠʤʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʠʙʫʪʢʫ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʦʙʣʝʤʘʤ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ ʧʨʠʩʚʷʯʝʥʦ ʧʨʘʮʽ 

ʚʽʜʦʤʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ. ɿʦʢʨʝʤʘ, ʚ ʧʨʘʮʷʭ (ɻʦʨʣʘʯʫʢ, ɺ.ɺ., ɺôʶʥ, ɺ.ɻ., 

ʉʦʭʥʠʯ, ɸ.ʗ., 2002; ɻʦʨʣʘʯʫʢ, ɺ.ɺ., ʪʘ ʽʥ. 2006) ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʦʣʦʞʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ. 

ʊʨʝʪʷʢ ɸ.ʄ. (ʊʨʝʪʷʢ, ɸ.ʄ., 2008; ʊʨʝʪʷʢ, ɸ.ʄ., ʂʘʣʛʘʥʦʚʘ, ɯ. ɻ., 2016) ʜʦʩʣʽʜʞʫʻ 

ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʨʝʛʫʣʶʚʘʥʥʽ ʚʽʜʥʦʩʠʥ ʚʣʘʩʥʦʩʪʽ; ʝʢʦʥʦʤʽʯʥʫ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ ʽʥʥʦʚʘʮʽʡ ʪʘ 
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ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ ʟʝʤʣʝʫʩʪʨʦʶ. ʋ ʧʨʘʮʷʭ (ʉʦʭʥʠʯ, ɸ.ʗ., ʉʦʭʥʠʯ, 

ʉ., 2013; ʉʦʭʥʠʯ, ɸ.ʗ., ʂʫʣʴʙʘʢʘ, ɺ.ʄ., 2016) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʚ ʫʧʨʘʚʣʽʥʥʽ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʦʣʴ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. (ʉʪʫʧʝʥʴ, ʄ.ɻ., 2017 ʙ; ʉʪʫʧʝʥʴ, ʄ.ɻ., 2013) 

ʜʦʩʣʽʜʞʫʻ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ʇʨʘʮʽ ɼʦʨʦʰ ʆ.ʉ. 

(ɼʦʨʦʰ, ʆ.ʉ., 2013; ɼʦʨʦʰ, ʆ.ʉ., ʌʦʤʝʥʢʦ, ɺ.ɸ., ʄʝʣʴʥʠʢ, ɼ.ʄ., 2018) 

ʚʠʩʚʽʪʣʶʶʪʴ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʦʣʴ ʟʝʤʣʝʫʩʪʨʦʶ ʫ ʧʣʘʥʫʚʘʥʥʽ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʴ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. 

ɿʝʤʣʷ ʻ ʦʙʤʝʞʝʥʠʤ ʧʨʠʨʦʜʥʽʤ ʨʝʩʫʨʩʦʤ, ʪʦʤʫ ʩʫʩʧʽʣʴʩʪʚʦ ʧʦʚʠʥʥʦ ʨʦʟʫʤʥʦ 

ʪʘ ʦʱʘʜʣʠʚʦ ʨʦʟʧʦʨʷʜʞʘʪʠʩʷ ʩʚʦʾʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʙʘʛʘʪʩʪʚʦʤ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʤʦʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ - ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʣʫʯʘʪʠ ʜʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙʽʛʫ ʚʩʽʭ ʟʝʤʝʣʴ ʽ 

ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

1.2.  ɺʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʋʢʨʘʾʥʠ 

ʋʢʨʘʾʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ: ʛʘʟʫ, ʧʦʩʪʘʚʦʢ ʷʜʝʨʥʦʛʦ 

ʧʘʣʠʚʘ. ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ ʚʘʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʙʽʨ: 

ʧʨʦʜʦʚʞʫʚʘʪʠ ʬʽʥʘʥʩʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʝʥʝʨʛʦʥʦʩʽʾ ʘʙʦ ʚʩʝ ʞ ʨʦʟʚʠʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʣʘʩʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʢʣʘʜʫ ʩʘʤʝ 

"ʟʝʣʝʥʦʾ" ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʝʥʝʨʛʝʪʠʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʋʢʨʘʾʥʠ. 

ʂʨʘʾʥʽ ʚʘʨʪʦ ʟʤʽʥʶʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʚʝʢʪʦʨʠ ʥʘ ʽʥʚʝʩʪʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ (ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ) ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ), ʚʠʟʥʘʥʠʡ ʩʚʽʪʦʚʦʶ 

ʪʝʥʜʝʥʮʽʻʶ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʮʝ ʩʧʨʠʷʪʠʤʝ ʥʦʨʤʘʣʽʟʘʮʽʾ ʢʣʽʤʘʪʫ, ʟʙʽʣʴʰʠʪʴ ʚʥʝʩʦʢ 

ʚ ʥʘʫʢʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ɺɼɽ, ʱʦ ʜʘʚʘʪʠʤʝ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʝʬʝʢʪ ʚʟʘʻʤʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʝʢʪʦʨʘ ɺɼɽ ʪʘ ʚʠʨʦʙʥʠʢʽʚ 

ʦʙʣʘʜʥʘʥʥʷ ʽ ʧʨʦʝʢʪʘʥʪʽʚ. 
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ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè (ˉ555-IV, ʨʝʜʘʢʮʽʷ ʚʽʜ 

22.05.2019) ʚʠʟʥʘʯʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʷʢ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ 

ʝʥʝʨʛʽʾ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʝʥʝʨʛʽʷ ʩʦʥʷʯʥʘ, ʚʽʪʨʦʚʘ, ʛʝʦʪʝʨʤʘʣʴʥʘ, 

ʛʽʜʨʦʪʝʨʤʘʣʴʥʘ, ʘʝʨʦʪʝʨʤʘʣʴʥʘ, ʝʥʝʨʛʽʷ ʭʚʠʣʴ ʪʘ ʧʨʠʧʣʠʚʽʚ, ʛʽʜʨʦʝʥʝʨʛʽʷ, ʝʥʝʨʛʽʷ 

ʙʽʦʤʘʩʠ, ʛʘʟʫ ʟ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ, ʛʘʟʫ ʢʘʥʘʣʽʟʘʮʽʡʥʦ-ʦʯʠʩʥʠʭ ʩʪʘʥʮʽʡ, ʙʽʦʛʘʟʽʚ, 

ʪʘ ʚʪʦʨʠʥʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʜʦʤʝʥʥʠʡ ʪʘ ʢʦʢʩʽʚʥʠʡ ʛʘʟʠ, 

ʛʘʟ ʤʝʪʘʥ ʜʝʛʘʟʘʮʽʾ ʚʫʛʽʣʴʥʠʭ ʨʦʜʦʚʠʱ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʢʠʜʥʦʛʦ ʝʥʝʨʛʦʧʦʪʝʥʮʽʘʣʫ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʠʯʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʫʞʝ ʩʴʦʛʦʜʥʽ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʭʦʯ ʝʧʽʟʦʜʠʯʥʦ, ʘʣʝ 

ʚʩʝ ʞ ʙʫʪʠ ɺɼɽ ʥʝ ʜʦʧʦʤʽʞʥʠʤ, ʘ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ: 

1) ʧʦʜʦʣʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ;  

2) ʩʪʨʽʤʢʝ ʟʜʝʰʝʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʧʦ-ʧʝʨʰʝ ʟʘ ʨʘʭʫʥʦʢ ʥʘʫʢʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʡʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʧʦ-ʜʨʫʛʝ, ʟʘ ʨʘʭʫʥʦʢ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʤʘʩʦʚʦʛʦ ʽ ʪʦʤʫ ʥʝʜʦʨʦʛʦʛʦ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ; 

3) Ăʽʥʩʪʠʥʢʪ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷò ʣʶʜʩʪʚʘ, ʷʢʠʡ ʧʦʩʣʽʜʦʚʥʦ ʥʘʤʘʛʘʪʠʤʝʪʴʩʷ 

ʚʽʜʚʝʩʪʠ ʥʘʩ ʧʦʜʘʣʽ ʚʽʜ ʟʘʛʨʦʟ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ, ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ 

ʚʦʻʥʥʠʭ ʢʘʪʘʢʣʽʟʤʽʚ, ʘ ʮʝ ʦʟʥʘʯʘʻ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʫ ʧʝʨʝʦʨʽʻʥʪʘʮʽʶ 

ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʽʟ ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʷʜʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ɺɼɽ. 

ʈʝʬʦʨʤʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʟʛʽʜʥʦ ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ ʋʢʨʘʾʥʠ 

(ɽʉʋ) ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ çɹʝʟʧʝʢʘ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴè ʧʝʨʝʜʙʘʯʘʻ ʩʪʘʣʝ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʷʢʘ ʩʪʘʥʝ ʦʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʘʨʘʥʪʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ʋ ʢʦʨʦʪʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ (ʜʦ 

2025 ʨʦʢʫ) ɽʉʋ ʧʨʦʛʥʦʟʫʻ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʦ ʨʽʚʥʷ 

12 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʝʥʝʨʛʽʾ (ɿʇʇɽ), ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʷʢ ʩʫʤʘ ʚʠʨʦʙʥʠʮʪʚʘ (ʚʠʜʦʙʫʪʢʫ), ʽʤʧʦʨʪʫ, ʝʢʩʧʦʨʪʫ, ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʙʫʥʢʝʨʫʚʘʥʥʷ ʩʫʜʝʥ ʪʘ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʫ ʢʨʘʾʥʽ, ʪʘ ʥʝ ʤʝʥʰʝ 25 % ï 

ʜʦ 2035 ʨʦʢʫ (ʚʢʣʶʯʘʶʯʠ ʚʩʽ ʛʽʜʨʦʛʝʥʝʨʫʶʯʽ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʪʝʨʤʘʣʴʥʫ ʝʥʝʨʛʽʶ). 



  

35 

 

ɿʘ ʫʤʦʚʠ ʧʦʜʘʣʴʰʦʛʦ ʟʜʝʰʝʚʣʝʥʥʷ ɺɼɽ, ʾʭ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʙʫʜʝ ʟʨʦʩʪʘʪʠ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʩʧʦʞʠʚʘʯʘ ʥʝ ʧʽʜʧʘʜʘʻ ʧʽʜ ʦʙʤʝʞʝʥʥʷ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʽ ʬʦʨʤʫʻ ʧʝʨʩʧʝʢʪʠʚʫ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. 

ɼʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʤʘʻ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʽʥʽʮʽʘʪʠʚʠ 

ʧʨʠʚʘʪʥʠʭ ʛʨʘʚʮʽʚ ʨʠʥʢʫ. ʄʘʻ ʩʪʠʤʫʣʶʚʘʪʠʩʷ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʥʘʟʝʤʥʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʩʠʩʪʝʤʠ), 

ʧʦʪʝʥʮʽʘʣ ʷʢʦʾ ʦʮʽʥʶʻʪʴʩʷ ʫ ~5 % ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘʩʝʣʝʥʥʷʤ. 

ɼʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʚ ʋʢʨʘʾʥʽ ʫ 

ʇʦʜʘʪʢʦʚʦʤʫ ʽ ʄʠʪʥʦʤʫ ʢʦʜʝʢʩʘʭ ʋʢʨʘʾʥʠ ʤʽʩʪʷʪʴʩʷ ʧʦʣʦʞʝʥʥʷ, ʷʢʠʤʠ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 

Å ʟʥʠʞʝʥʥʷ ʧʦʜʘʪʢʫ ʥʘ ʟʝʤʣʶ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ; 

Å ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʧʨʠʙʫʪʢʫ ʚʽʜ ʦʩʥʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʫ 

ʩʬʝʨʽ ʝʥʝʨʛʝʪʠʢʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ; 

Å ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʦʙʢʣʘʜʝʥʥʷ ʧʦʜʘʪʢʦʤ ʥʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ ʦʧʝʨʘʮʽʡ ʽʟ 

ʚʚʝʟʝʥʥʷ ʥʘ ʤʠʪʥʫ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʧʨʘʮʶʻ ʥʘ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣʘʭ ʝʥʝʨʛʽʾ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʘʙʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʩʧʣʘʪʠ ʚʚʽʟʥʦʛʦ ʤʠʪʘ ʟʘʟʥʘʯʝʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 71 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʨʠʥʦʢ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾè (ˉ 2019-VIII, ʨʝʜʘʢʮʽʷ ʚʽʜ 22.05.2019) ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʚʠʨʦʙʣʝʥʘ ʥʘ 

ʦʙôʻʢʪʘʭ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ 

(ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰ ʷʢ 50 ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʩʽʭ 

ʟʘʜʽʷʥʠʭ ʥʘ ʦʙôʻʢʪʽ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ), ʤʦʞʝ ʙʫʪʠ ʧʨʦʜʘʥʘ ʾʾ ʚʠʨʦʙʥʠʢʘʤʠ ʟʘ 

ʜʚʦʩʪʦʨʦʥʥʽʤʠ ʜʦʛʦʚʦʨʘʤʠ ʥʘ ʨʠʥʢʫ "ʥʘ ʜʦʙʫ ʥʘʧʝʨʝʜ", ʥʘ ʚʥʫʪʨʽʰʥʴʦʜʦʙʦʚʦʤʫ 

ʨʠʥʢʫ ʪʘ ʥʘ ʙʘʣʘʥʩʫʶʯʦʤʫ ʨʠʥʢʫ ʟʘ ʮʽʥʘʤʠ, ʱʦ ʩʢʣʘʣʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʥʢʘʭ, 

ʘʙʦ ʟʘ ʚʠʛʽʜʥʠʤ çʟʝʣʝʥʠʤè ʪʘʨʠʬʦʤ. 



  

36 

 

ɼʝʨʞʘʚʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʶ ʢʦʤʽʩʽʻʶ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, çʟʝʣʝʥʦʛʦè 

ʪʘʨʠʬʫ, ʟʘ ʷʢʠʤ ʟʘʢʫʧʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʚʠʨʦʙʣʝʥʘ ʥʘ ʦʙôʻʢʪʘʭ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; ʥʘʜʙʘʚʢʠ ʜʦ "ʟʝʣʝʥʦʛʦ" 

ʪʘʨʠʬʫ / ʜʦ ʘʫʢʮʽʦʥʥʦʾ ʮʽʥʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʘʫʢʮʽʦʥʥʦʾ ʮʽʥʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʧʽʜʩʪʘʚʽ 

ʫʢʣʘʜʝʥʦʛʦ ʜʦʛʦʚʦʨʫ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ  (ʟ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʙʽʣʴʰʝ 

5 ʄɺʊ ʪʘ ʟ ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʽʣʴʰʝ 1 ʄɺʪ) ʤʽʞ ʛʘʨʘʥʪʦʚʘʥʠʤ 

ʧʦʢʫʧʮʝʤ ʪʘ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʠʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʫʢʮʽʦʥʫ ʥʘʙʫʚ 

ʧʨʘʚʦ ʥʘ ʧʽʜʪʨʠʤʢʫ (ʩʪʘʪʪʷ 9 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ  çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ 

ʝʥʝʨʛʽʾè ˉ555-IV, ʨʝʜʘʢʮʽʷ ʚʽʜ 22.05.2019).  

çɿʝʣʝʥʠʡè ʪʘʨʠʬ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 

ʷʢʠʡ ʚʠʨʦʙʣʷʻ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʘ ʢʦʞʥʠʤ 

ʚʠʜʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʘʙʦ ʜʣʷ 

ʢʦʞʥʦʾ ʯʝʨʛʠ ʙʫʜʽʚʥʠʮʪʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ (ʧʫʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ) ʜʦ 1 ʩʽʯʥʷ 2030 

ʨʦʢʫ. 

ʈʦʟʤʽʨ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 

ʨʽʚʥʽ ʨʦʟʜʨʽʙʥʦʛʦ ʪʘʨʠʬʫ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʥʘʧʨʫʛʠ ʩʪʘʥʦʤ ʥʘ 1 

ʩʽʯʥʷ 2009 ʨʦʢʫ, ʧʦʤʥʦʞʝʥʦʛʦ ʥʘ ʢʦʝʬʽʮʽʻʥʪ "ʟʝʣʝʥʦʛʦ" ʪʘʨʠʬʫ ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ (ʜʠʚ. 

ɼʦʜʘʪʦʢ ɹ). 

ʌʽʢʩʦʚʘʥʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʜʣʷ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʧʨʠʚʘʪʥʠʭ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʚ ʻʚʨʦ "ʟʝʣʝʥʦʛʦ" ʪʘʨʠʬʫ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʘ ʧʨʘʚʠʣʘʤʠ ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ  çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè (ˉ555-IV, ʨʝʜʘʢʮʽʷ ʚʽʜ 

22.05.2019), ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2009 ʨʦʢʫ ʟʘ ʦʬʽʮʽʡʥʠʤ ʚʘʣʶʪʥʠʤ ʢʫʨʩʦʤ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ ʥʘ ʟʘʟʥʘʯʝʥʫ ʜʘʪʫ. 

ɼʣʷ ʚʚʝʜʝʥʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟ 1 ʣʠʧʥʷ 2015 ʨʦʢʫ ʧʦ 31 ʛʨʫʜʥʷ 2024 ʨʦʢʫ 

ʦʙôʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 
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ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʜʦ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘʜʙʘʚʢʘ ʟʘ ʜʦʪʨʠʤʘʥʥʷ 

ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ (ʪʘʙʣʠʮʷ 1.2) (ʉʪʘʪʪʷ 

9
2
 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ  çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè ˉ555-IV, ʨʝʜʘʢʮʽʷ ʚʽʜ 

22.05.2019). 

ʅʘʜʙʘʚʢʘ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʬʽʢʩʦʚʘʥʦʶ, ʫ ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʩʦʪʢʘʭ, ʜʦʧʣʘʪʦʶ ʜʦ çʟʝʣʝʥʦʛʦè 

ʪʘʨʠʬʫ / ʜʦ ʘʫʢʮʽʦʥʥʦʾ ʮʽʥʠ ʧʨʦʧʦʨʮʽʡʥʦʶ ʜʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʙôʻʢʪʦʤ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʦʙôʻʢʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʎʷ ʥʘʜʙʘʚʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʦʶ ʢʦʤʽʩʽʻʶ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, ʟʘ ʫʤʦʚʠ 

ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʨʽʚʥʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ: 

ʊʘʙʣʠʮʷ 1. 2 

ʅʘʜʙʘʚʢʘ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ʈʦʟʤʽʨ ʥʘʜʙʘʚʢʠ ʜʦ "ʟʝʣʝʥʦʛʦ" 

ʪʘʨʠʬʫ, % 

ʈʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, % 

5 30 - 49 

10 50 

ʇʽʜʪʨʠʤʢʘ ʚʠʨʦʙʥʠʢʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, 

ʷʢʽ ʥʘʙʫʣʠ ʧʨʘʚʦ ʥʘ ʧʽʜʪʨʠʤʢʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʫʢʮʽʦʥʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʛʘʨʘʥʪʫʚʘʥʥʷ ʚʠʢʫʧʫ ʚʩʴʦʛʦ ʦʙʩʷʛʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʚʽʜʧʫʱʝʥʦʾ ʪʘʢʠʤʠ 

ʚʠʨʦʙʥʠʢʘʤʠ, ʟʘ ʘʫʢʮʽʦʥʥʦʶ ʮʽʥʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʜʙʘʚʢʠ ʜʦ ʥʝʾ, ʥʘ ʧʽʜʩʪʘʚʽ 

ʫʢʣʘʜʝʥʦʛʦ ʜʦʛʦʚʦʨʫ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʽʞ ʛʘʨʘʥʪʦʚʘʥʠʤ 

ʧʦʢʫʧʮʝʤ ʪʘ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʠʡ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʫʢʮʽʦʥʫ ʥʘʙʫʚ 

ʧʨʘʚʦ ʥʘ ʧʽʜʪʨʠʤʢʫ. 

ɸʫʢʮʽʦʥʠ ʟʘʧʨʦʚʘʜʞʫʶʪʴʩʷ ʟ 1 ʣʠʧʥʷ 2019 ʨʦʢʫ ʪʘ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦ 31 ʛʨʫʜʥʷ 

2029 ʨʦʢʫ. ɸʫʢʮʽʦʥʠ ʟ ʨʦʟʧʦʜʽʣʫ ʨʽʯʥʠʭ ʢʚʦʪ ʧʽʜʪʨʠʤʢʠ ʙʫʜʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ 

ʜʚʽʯʽ ʥʘ ʨʽʢ, ʥʝ ʧʽʟʥʽʰʝ 1 ʢʚʽʪʥʷ ʪʘ 1 ʞʦʚʪʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʢʫ. 
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ʋ ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʾ ʘʙʦ ʜʦʜʘʪʢʦʚʦʾ ʢʚʦʪʠ ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʽʚ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ 

ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ. 

ʋ çɿʚʽʪʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛè ʟʘʟʥʘʯʝʥʽ 

ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʟʘ 2018 ʨʽʢ 

(ʪʘʙʣʠʮʷ1.3). 

ʊʘʙʣʠʮʷ 1. 3 

ʂʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʟʘ 2018 ʨʽʢ 

*ʙʝʟ ʂʨʠʤʩʴʢʦʾ ɽɽʉ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ɼʦʥʙʘʩʴʢʦʾ ɽɽʉ 

ɺʠʨʦʙʥʠʮʪʚʦ: 

ʚʩʪʘʥʦʚʣʝʥʘ 

ʧʦʪʫʞʥʽʩʪʴ * 

 ʄɺʪ % 

ɻʂ ʊɽʉ 21 842 43,7 

ɸɽʉ 13 835 27,7 

ɻɽʉ 4 660,7 9,3 

ɻɸɽʉ 1 5095 3 

ʊɽʎ 6 099,5 12,2 

ɺɽʉ 532,8 1,1 

ʉɽʉ 1388,3 2,8 

ʉʪʘʥʮʽʾ ʥʘ 

ʙʽʦʧʘʣʠʚʽ/ʙʽʦʛʘʟʽ 
97,5 0,2 

ʇʝʨʝʜʘʯʘ: 

ʜʦʚʞʠʥʘ ʤʝʨʝʞ* 

 ʢʤ 

 

800 ʢɺ 84 

750 ʢɺ 4 121 

500-400 ʢɺ 567 

330 ʢɺ 12 483 

220 ʢɺ 2 010 

110 - 150 ʢɺ 486 

35 ʢɺ 78 

ʂʃ 110 ï 0,4 ʢɺ 3 747 
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ʇʨʦʜʦʚʞʝʥʥʷ ʊʘʙʣʠʮʽ 1.3 

 

ɿʛʽʜʥʦ ʟ ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʜʦʚʽʜʢʦʶ ʧʨʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʝʡ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʫ ʛʨʫʜʥʽ ʪʘ ʟʘ 2018 ʨʽʢ ʦʙʩʷʛ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʆɽʉ ʋʢʨʘʾʥʠ, 

ʟʘ 2018 ʨʽʢ ʩʪʘʥʦʚʠʪʴ 159 350,5 ʤʣʥ. ʢɺʪĀʛʦʜ (ʨʠʩ.1.5).  

ʇʝʨʝʜʘʯʘ: 

ʢʽʣʴʢʽʩʪʴ ʧʽʜʩʪʘʥʮʽʡ* 

 ʰʪ. ʇʦʪʫʞʥʽʩʪʴ, ʄɺɸ 

750 ʢɺ 8 16 738 

500-400 ʢɺ 1 799 

330 ʢɺ 78 41 502 

220 ʢɺ 14 4 424 

110 ʢɺ 2 80 

ʇʝʨʝʜʘʯʘ:  

ʚʠʪʨʘʪʠ ʚ ʤʝʨʝʞʘʭ 

 ʤʣʥ ʢɺʪÅʛʦʜ 
% ʚʽʜ ʚʽʜʧʫʩʢʫ ʚ 

ʤʝʨʝʞʫ 

 3 773 2,58 

ʈʦʟʧʦʜʽʣ:  

ʜʦʚʞʠʥʘ ʤʝʨʝʞ, ʢʤ* 

 ʢʤ 

 

ʇʃ 110 (150) ʢɺ 35 432 

ʇʃ 35 ʢɺ 60 812 

ʇʃ 6 (10) ʢɺ 268 594 

ʇʃ 0,4 ʢɺ 388 085 

ʂʃ 110 (150) ï 35 ʢɺ 613 

ʂʃ 6 (10) ʢɺ 41 974 

ʂʃ 0,4 ʢɺ 31 200 

ʈʦʟʧʦʜʽʣ:  

ʢʽʣʴʢʽʩʪʴ 

ʧʽʜʩʪʘʥʮʽʡ* 

 ʰʪ. 

 
110 (150) ʢɺ 1 414 

35 ʢɺ 6 528 

ʊʇ, ʈʇ 6 (10) ʢɺ 196 668 

ʈʦʟʧʦʜʽʣ:  

ʚʠʪʨʘʪʠ ʚ ʤʝʨʝʞʘʭ 

 ʤʣʥ ʢɺʪÅʛʦʜ 
% ʚʽʜ ʚʽʜʧʫʩʢʫ ʚ 

ʤʝʨʝʞʫ 

 13 222,5 9,84 
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ʈʠʩ. 1.5. ɼʠʥʘʤʽʢʘ ʪʘ ʩʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʆɽʉ ʋʢʨʘʾʥʠ ʟʘ 

2017, 2018 ʨʦʢʠ [ɼʞʝʨʝʣʦ: ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʋʢʨʘʾʥʠ, ʣʶʪʠʡ 2019] 

ɿʘ 2018 ʨʽʢ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ (ɺɽʉ, 

ʉɽʉ, ʙʽʦʤʘʩʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ 2017 ʨʦʢʫ ʟʙʽʣʴʰʠʣʦʩʴ ʥʘ 736,1 ʤʣʥ. 

ʢɺʪĀʛʦʜ ʘʙʦ ʥʘ 38,8% ʪʘ ʩʪʘʥʦʚʠʣʦ 2 632,4 ʤʣʥ. ʢɺʪĀʛʦʜ. 

ɿʛʽʜʥʦ ɯʥʬʦʨʤʘʮʽʡʥʦʾ ʜʦʚʽʜʢʠ ʧʨʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʝʡ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʟʘ ʙʝʨʝʟʝʥʴ ʪʘ 3 ʤʽʩʷʮʽ 2019 ʨʦʢʫ 

ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʆɽʉ 

ʋʢʨʘʾʥʠ, ʟʘ 3 ʤʽʩʷʮʽ 2019 ʨʦʢʫ ʜʦʩʷʛ 43 666,1 ʤʣʥ. ʢɺʪĀʛʦʜ, ʱʦ ʥʘ 2,0% ʤʝʥʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʝʨʽʦʜʦʤ 2018 ʨʦʢʫ (ʨʠʩ.1.6).  

 
ʈʠʩ. 1.6. ɼʠʥʘʤʽʢʘ ʪʘ ʩʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʆɽʉ ʋʢʨʘʾʥʠ ʟʘ 

ʙʝʨʝʟʝʥʴ ʪʘ 3 ʤʽʩʷʮʽ 2018, 2019 ʨʦʢʽʚ [ɼʞʝʨʝʣʦ: ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ, ʪʨʘʚʝʥʴ 2019] 

52,6% 53,0% 55,1%

1,6% 1,7% 1,2%

37,6% 36,9% 35,9%

7,3% 7,5% 6,8%
0,9% 0,9% 1,0%

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦ ʆɽʉ ʋʢʨʘʾʥʠ
ʟʘ 2017, 2018 ʨʨ., ʤʣʥ. ʢɺʪĿʛʦʜ

ɸɽʉ ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘʊɽʉ ʪʘ ʊɽʎɻɽʉ ʪʘ ɻɸɽʉɹʣʦʢ-ʩʪʘʥʮʽʾ ʪʘ ʽʥʰʽ ʜʞʝʨʝʣʘ

2018 ʨ. ʧʣʘʥ                         2017 ʨ. ʬʘʢʪ                        

1 475,0

11 575,0

59 559,0

2 450,0

83 246,0

2018 ʨ. ʬʘʢʪ                      

158 305,0 159 350,5 155 414,6
1 503,4

12 008,4

58 808,2

2 632,4

84 398,1

1 533,3

10 567,2

55 841,6

1 896,3

85 576,2

53,1% 54,0%
49,4%

1,4% 1,9%

1,2%

39,1% 38,0%
39,5%

5,5% 5,2% 9,1%

0,9% 0,9% 0,8%

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦ ʆɽʉ ʋʢʨʘʾʥʠ
ʟʘ 3 ʤʽʩʷʮʽ 2018, 2019 ʨʨ., ʤʣʥ. ʢɺʪĿʛʦʜ

ɸɽʉ ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘʊɽʉ ʪʘ ʊɽʎɻɽʉ ʪʘ ɻɸɽʉɹʣʦʢ-ʩʪʘʥʮʽʾ ʪʘ ʽʥʰʽ ʜʞʝʨʝʣʘ

2019 ʨ. ʧʣʘʥ                         2018 ʨ. ʬʘʢʪ                        

408,0

2 451,0

17 300,0

620,0

23 513,0

2019 ʨ. ʬʘʢʪ                      

44 292,0 43 666,1 44 542,6

389,7

2 278,9

16 583,0

850,2

23 564,3

377,3

4 035,7

17 613,9

532,8

21 982,9
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ɿʘ 3 ʤʽʩʷʮʽ 2019 ʨʦʢʫ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ (ɺɽʉ, ʉɽʉ, ʙʽʦʤʘʩʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʝʨʽʦʜʦʤ 2018 ʨʦʢʫ 

ʟʙʽʣʴʰʠʣʦʩʴ ʥʘ 317,4 ʤʣʥ. ʢɺʪĀʛʦʜ ʘʙʦ ʥʘ 59,6% ʪʘ ʩʪʘʥʦʚʠʪʴ 

850,2 ʤʣʥ. ʢɺʪĀʛʦʜ. 

ɿʘʟʥʘʯʝʥʘ ʚʠʱʝ ʜʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʆɽʉ ʋʢʨʘʾʥʠ 

ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜʩʦʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʥʝʚʧʠʥʥʦ ʟʨʦʩʪʘʻ ʽ, ʥʘʚʽʪʴ, ʚʠʧʝʨʝʜʞʘʻ ʧʣʘʥʦʚʽ ʟʥʘʯʝʥʥʷ. 

ʋ 2018 ʨʦʮʽ ʅʘʮʽʦʥʘʣʴʥʘ ʢʦʤʽʩʽʷ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ 

ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ ʚʩʪʘʥʦʚʠʣʘ çʟʝʣʝʥʠʡè ʪʘʨʠʬ ʜʣʷ 202 

ʦʙôʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ.  

ʇʨʠʨʽʩʪ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʘ 

ʧʽʜʩʫʤʢʘʤʠ 2018 ʨʦʢʫ ʟʙʽʣʴʰʠʚʩʷ ʙʽʣʴʰʝ ʥʽʞ ʫ 2,8 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 

ʨʦʢʦʤ. ɿʘ ʜʘʥʠʤʠ çɿʚʽʪʫ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛè 

ʟʘʛʘʣʴʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʷʢʠʤ ʚʩʪʘʥʦʚʣʝʥʦ 

çʟʝʣʝʥʠʡè ʪʘʨʠʬ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 ʨʦʢʦʤ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 742,5 ʄɺʪ (ʟ ʷʢʠʭ 

ɺɽʉ ï 67,7 ʄɺʪ, ʉɽʉ ï 646,4 ʄɺʪ, ʙʽʦʤʘʩʘ/ʙʽʦʛʘʟ ï 24,4 ʄɺʪ, ʤʽʢʨʦ-, ʤʽʥʽ- ʪʘ 

ʤʘʣʽ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ï 4 ʄɺʪ) ʪʘ ʩʪʘʥʦʚʠʪʴ 2 117,2 ʄɺʪ (ʨʠʩ. 1.7). 

 

ʈʠʩ. 1.7. ɺʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ɺɼɽ ʟʘ 

çʟʝʣʝʥʠʤè ʪʘʨʠʬʦʤ  ʫ 2018 ʨʦʮʽ, ʄɺʪ  [ɼʞʝʨʝʣʦ: ɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ 
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ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ 

ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, 2019] 

ɿʘʛʘʣʴʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʛʝʥʝʨʫʶʯʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠʚʘʪʥʠʭ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʟʨʦʩʣʘ ʫ 3 ʨʘʟʠ: ʟ 51 ʄɺʪ ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2017 ʨʦʢʫ ʜʦ 157 

ʄɺʪ ʥʘʧʨʠʢʽʥʮʽ 2018 ʨʦʢʫ. 

ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ 2018 ʨʦʮʽ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʜʘʣʦ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʟʘʡʥʷʪʽʩʪʴ ʫ ʩʝʢʪʦʨʽ ʥʘ 896 ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ʉʪʘʥʦʤ ʥʘ 01.01.2019 ʚ ʩʝʢʪʦʨʽ ʝʥʝʨʛʝʪʠʢʠ, ʧʦʚôʷʟʘʥʦʤʫ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʘʡʥʷʪʦ 3060 ʨʦʙʽʪʥʠʢʽʚ. 

ʅʘʡʙʽʣʴʰʠʤʠ ʉɽʉ, ʚʚʝʜʝʥʠʤʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ 2018 ʨʦʮʽ, ʻ ʊʆɺ çɽʥʝʨʛʦʧʘʨʢ 

çʗʚʦʨʽʚè ʧʦʪʫʞʥʽʩʪʶ 36,8 ʄɺʪ, ʊʆɺ çʅʠʚʘ ʉʦʣʘʨè ï 21,8 ʄɺʪ, ʊʆɺ çʊʦʢʤʘʢ 

ʉʦʣʘʨ ɽʥʝʨʜʞʽè - 35,2 ʄɺʪ (ɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, 2019). 
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʦʨʤ ʟʚʽʪʥʦʩʪʽ ʅʂʈɽʂʇ ʟʘ 2018 ʨʽʢ ʊʦʧ-50 

ʥʘʡʙʽʣʴʰʠʭ ʦʙ'ʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ 

ɺɼɽ ʪʘ ʷʢʠʤ ʚʩʪʘʥʦʚʣʝʥʦ çʟʝʣʝʥʠʡè ʪʘʨʠʬ, ʚʽʜʧʫʩʪʠʣʠ ʚ ʆʈɽ 2,2 ʤʣʨʜ ʢɺʪÅʛʦʜ 

ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 10,5 ʤʣʨʜ ʛʨʥ, ʱʦ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 80% ʚʽʜ ʫʩʽʻʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʠʨʦʙʣʝʥʦʾ ʟ ɺɼɽ. ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ çʟʝʣʝʥʠʡè ʪʘʨʠʬ ʜʣʷ ʊʦʧ-

50 ʥʘʡʙʽʣʴʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʩʢʣʘʚ 487 ʢʦʧ/ʢɺʪÅʛʦʜ (ʙʝʟ ʇɼɺ). ʌʽʥʘʥʩʦʚʠʡ 

ʨʝʟʫʣʴʪʘʪ ʜʦ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʩʢʣʘʚ 3,4 ʤʣʨʜ ʛʨʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ 471 ʤʣʥ ʛʨʥ 

ʧʦʜʘʪʢʫ ʥʘ ʧʨʠʙʫʪʦʢ. 

ɼʠʥʘʤʽʢʘ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʨʦʙʥʠʢʽʚ ʟ ɺɼɽ ʟʘ çʟʝʣʝʥʠʤè 

ʪʘʨʠʬʦʤ ʟʘ 2013 ï 2018 ʨʦʢʠ (ʨʠʩ.1.8) ʚʢʘʟʫʻ ʥʘ ʧʦʚʽʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʫ ʧʝʨʽʦʜ ʟ 2014 ʧʦ 2017 ʨʦʢʠ, ʘʣʝ ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 

2018 ʨʦʢʫ ʧʦʢʘʟʫʻ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʤʘʡʞʝ ʫʜʚʽʯʽ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʚʠʨʦʙʥʠʢʽʚ ʟ ɺɼɽ. ʇʨʠ ʮʴʦʤʫ ʮʝ ʚʽʜʙʫʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ 

ʩʘʤʝ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 
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ʈʠʩ. 1.8. ɼʠʥʘʤʽʢʘ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʨʦʙʥʠʢʽʚ ʟ ɺɼɽ ʟʘ çʟʝʣʝʥʠʤè 

ʪʘʨʠʬʦʤ, ʄɺʪ  

[ɼʞʝʨʝʣʦ: ɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, 2019] 

ʂʽʣʴʢʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʟʙʽʣʴʰʠʣʘʩ ̫ʫ ʧʝʨʽʦʜ ʟ 2013 ʧʦ 2018 ʨʦʢʠ: ʢʽʣʴʢʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ  - 

ʫ 3,3 ʨʘʟʽʚ, ʦʙ'̒ʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʫ 4,3 ʨʘʟʽʚ (ʨʠʩ.1.9). 

 

ʈʠʩ. 1.9. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʦʙ'ʻʢʪʽʚ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ ɺɼɽ  

[ɼʞʝʨʝʣʦ: ɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʤʽʩʽʾ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʜʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʩʬʝʨʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ, 2019] 
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ʉʝʨʝʜ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʰʚʠʜʢʦ ʩʪʘʻ 

ʧʦʧʫʣʷʨʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʥʝʚʠʯʝʨʧʥʘ, ʯʠʩʪʘ, ʥʘʜʽʡʥʘ, ʽ ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʘ. ʂʨʽʤ 

ʪʦʛʦ, ʚʦʥʘ ʩʪʘʣʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ, ʪʘʢ ʷʢ ʟʨʦʩʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʽʾ ʫ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʷʭ (ʙʘʪʘʨʝʷʭ). ʉʣʽʜʫʶʯʠ ʮʠʤ 

ʪʝʥʜʝʥʮʽʷʤ, ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʩʪʘʥʝ ʱʝ ʜʦʩʪʫʧʥʽʰʦʶ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʽ ʪʦʤʫ 

ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʥʘʧʣʠʚ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʶ ʛʘʣʫʟʴ. 

ɺ ʋʢʨʘʾʥʽ ʽʩʥʫʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʾʾ ʨʦʟʚʠʪʢʫ. ʈʽʯʥʘ ʩʫʤʘ ʛʣʦʙʘʣʴʥʦʾ 

ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʫ ʢʨʘʾʥʽ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʅʽʤʝʯʯʠʥʽ ï ʩʚʽʪʦʚʦʛʦ ʣʽʜʝʨʘ ʫ ʛʘʣʫʟʽ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1 070 ʢɺʪ ʛʦʜ ʥʘ ʦʜʠʥ ʢʚ. ʤʝʪʨ ʚ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʜʦ 1 750 ʢɺʪ ʛʦʜ ʥʘ ʦʜʠʥ ʢʚ. ʤʝʪʨ ʽ ʚʠʱʝ ʫ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ ʪʘ ʚ ɸʚʪʦʥʦʤʥʽʡ ʈʝʩʧʫʙʣʽʮʽ ʂʨʠʤ (ɼʦʨʦʞʥʷ ʢʘʨʪʘ ʨʦʟʚʠʪʢʫ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ, 2016). 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʫ ʩʣʽʜ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʩʘʤʧʝʨʝʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ. ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʩʠʨʦʚʠʥʠ, 

ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʧʦʚʥʽʩʪʶ ʧʦʪʨʝʙʠ ʚʽʪʯʠʟʥʷʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ɺʠʨʦʙʥʠʯʽ ʤʦʞʣʠʚʦʩʪʽ ʪʽʣʴʢʠ ʪʘʢʠʭ ʛʽʛʘʥʪʽʚ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ, ʷʢ 

ʚʠʨʦʙʥʠʯʽ ʦʙôʻʜʥʘʥʥʷ çʂɺɸɿɸʈè, çɯʈɺɸè (ʤ. ʂʠʾʚ), çɻʨʘʚʽʪʦʥè (ʤ. ʏʝʨʥʽʚʮʽ), 

çʍʘʨʪʨʦʥè (ʤ. ʍʘʨʢʽʚ), çɻʘʤʤʘè ʽ çɽʣʝʢʪʨʦʘʚʪʦʤʘʪʠʢʘè (ʤ. ɿʘʧʦʨʽʞʞʷ), 

çɼʥʽʧʨʦè (ʤ. ʍʝʨʩʦʥ), çʇʦʟʠʪʨʦʥè (ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ) ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʝʩʪʠ 

ʧʦʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʩʪʚʦʨʝʥʥʷ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ. ʋʢʨʘʾʥʘ ʤʘʻ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʥʘʫʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʚ ʮʽʡ ʛʘʣʫʟʽ (ɯʥʩʪʠʪʫʪ ʬʽʟʠʢʠ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʪʘ ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅʋ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. 

ʖ.ʌʝʜʴʢʦʚʠʯʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ñʂʇɯò). 

1.3. ʇʨʘʚʦʚʠʡ ʨʝʞʠʤ ʟʝʤʝʣʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ɿʛʽʜʥʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾè (ˉ555-IV, 

ʨʝʜʘʢʮʽʷ ʚʽʜ 22.05.2019) ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʝʥʝʨʛʝʪʠʢʘ ï ʮʝ ʩʬʝʨʘ ʝʥʝʨʛʝʪʠʢʠ, ʱʦ 
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ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ ʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ʆʙôʻʢʪʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʻ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʝ ʪʘ ʽʥʰʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʨʦʙʣʷʻ ʝʥʝʨʛʽʶ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰ ʷʢ 50 ʚʽʜʩʦʪʢʽʚ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚʩʽʭ ʟʘʜʽʷʥʠʭ ʥʘ ʦʙôʻʢʪʽ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʝʤʣʽ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʘʚʦʚʠʡ ʨʝʞʠʤ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚè (ˉ2480-VI, ʨʝʜʘʢʮʽʷ ʚʽʜ 01.01.2019) ʜʦ 

ʟʝʤʝʣʴ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚʽʜʥʦʩʷʪʴʩʷ 

ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʥʘʜʘʥʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ï ʤʘʣʠʭ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, 

ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʩʦʥʮʷ, 

ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʙʽʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʪʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʰʠʭ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɼʦ ʟʝʤʝʣʴ ʤʽʩʮʝʚʦʾ (ʣʦʢʘʣʴʥʦʾ) ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʚʽʜʥʦʩʷʪʴʩʷ ʟʝʤʝʣʴʥʽ 

ʜʽʣʷʥʢʠ, ʥʘʜʘʥʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚʽʜ ʤʘʛʽʩʪʨʘʣʴʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʜʦ 

ʩʧʦʞʠʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ: ʧʦʚʽʪʨʷʥʽ ʽ ʢʘʙʝʣʴʥʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʽ ʧʽʜʩʪʘʥʮʽʾ ʪʘ ʨʦʟʧʦʜʽʣʴʥʽ ʧʫʥʢʪʠ, ʩʪʨʫʤʦʧʨʦʚʦʜʠ, ʧʨʠʩʪʨʦʾ ʽ 

ʩʧʦʨʫʜʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, 

ʧʦʚʽʪʨʷʥʽ ʘʙʦ ʢʘʙʝʣʴʥʽ ʚʚʦʜʠ ʜʦ ʞʠʪʣʦʚʠʭ ʘʙʦ ʥʝʞʠʪʣʦʚʠʭ ʩʧʦʨʫʜ (ɿʘʢʦʥ 

ʋʢʨʘʾʥʠ çʇʨʦ ʟʝʤʣʽ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʘʚʦʚʠʡ ʨʝʞʠʤ ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚè (ˉ2480-VI, ʨʝʜʘʢʮʽʷ ʚʽʜ 01.01.2019). 

ɿʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʜʝʨʞʘʚʥʦʾ ʪʘ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʥʘʜʘʶʪʴʩʷ ʫ 

ʚʣʘʩʥʽʩʪʴ ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʦʨʝʥʜʫ) ʜʣʷ ʧʦʪʨʝʙ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʟʘ ʨʽʰʝʥʥʷʤ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʘʙʦ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʚ ʧʦʨʷʜʢʫ, ʚʩʪʘʥʦʚʣʝʥʦʤʫ 

ɿʝʤʝʣʴʥʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʚʩʽʭ ʬʦʨʤ 
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ʚʣʘʩʥʦʩʪʽ, ʟʘ ʜʦʛʦʚʦʨʦʤ ʟ ʚʣʘʩʥʠʢʦʤ ʯʠ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ, 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʦʞ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʪʽʡʥʠʭ ʘʙʦ 

ʩʪʨʦʢʦʚʠʭ ʟʝʤʝʣʴʥʠʭ ʩʝʨʚʽʪʫʪʽʚ, ʩʫʧʝʨʬʽʮʽʶ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ɺɼɽ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʯʝʨʛʠ ʙʫʜʽʚʥʠʮʪʚʘ (ʧʫʩʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ) ʙʝʟ ʟʤʽʥʠ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ.  

ʆʙ'ʻʢʪʠ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʥʘ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʟʝʤʝʣʴ ʙʝʟ ʟʤʽʥʠ ʾʭ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ɺʽʜʯʫʞʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʣʘʩʥʦʩʪʽ ʛʨʦʤʘʜʷʥ ʪʘ 

ʶʨʠʜʠʯʥʠʭ ʦʩʽʙ, ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙ'ʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ 

ʧʦʨʷʜʢʫ ʪʘ ʥʘ ʫʤʦʚʘʭ, ʚʠʟʥʘʯʝʥʠʭ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ "ʇʨʦ ʚʽʜʯʫʞʝʥʥʷ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ, ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ, ʱʦ ʥʘ ʥʠʭ ʨʦʟʤʽʱʝʥʽ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʠʚʘʪʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʜʣʷ ʩʫʩʧʽʣʴʥʠʭ ʧʦʪʨʝʙ ʯʠ ʟ ʤʦʪʠʚʽʚ 

ʩʫʩʧʽʣʴʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ" (ˉ1559-VI, ʨʝʜʘʢʮʽʷ ʚʽʜ 25.03.2018). 

ʄʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʚʠʨʦʙʥʠʯʠʭ ʦʙ'ʻʢʪʽʚ 

ʝʥʝʨʛʝʪʠʢʠ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʝʨʞʘʚʥʦʾ ʯʠ 

ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʘʙʦ ʚʠʢʫʧʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ ʜʦ 

ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ ʧʦʛʦʜʞʫʶʪʴʩʷ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ 

ʚʠʢʣʶʯʥʦ ʟ ʚʣʘʩʥʠʢʘʤʠ ʽ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʦʨʛʘʥʘʤʠ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʘʙʦ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʜʦ ʧʦʚʥʦʚʘʞʝʥʥʷ 

ʷʢʠʭ ʚʽʜʥʝʩʝʥʦ ʚʠʣʫʯʝʥʥʷ (ʚʠʢʫʧ) ʮʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʤʘʛʽʩʪʨʘʣʴʥʦʾ, ʤʽʩʮʝʚʦʾ (ʣʦʢʘʣʴʥʦʾ) ʝʣʝʢʪʨʠʯʥʠʭ 

ʤʝʨʝʞ ʧʦʛʦʜʞʫʻʪʴʩʷ ʣʠʰʝ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʽʣʴʩʴʢʠʤʠ, ʩʝʣʠʱʥʠʤʠ, ʤʽʩʴʢʠʤʠ 

ʨʘʜʘʤʠ ʘʙʦ ʤʽʩʮʝʚʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʮʽʷʤʠ, ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʽ ʨʦʟʤʽʨʠ ʧʣʦʱ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʧʽʜʩʪʘʥʮʽʡ, ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʫʥʢʪʽʚ, ʩʪʨʫʤʦʧʨʦʚʦʜʽʚ, 

ʧʨʠʩʪʨʦʾʚ ʽ ʩʧʦʨʫʜ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʧʨʦʝʢʪʘʤʠ ʾʭ ʙʫʜʽʚʥʠʮʪʚʘ. 
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ɺʟʜʦʚʞ ʧʦʚʽʪʨʷʥʠʭ ʽ ʢʘʙʝʣʴʥʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ,̔ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ 

ʧʽʜʩʪʘʥʮʽʡ, ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʫʥʢʪʽʚ, ʩʧʦʨʫʜ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʘʧʦʙʽʛʘʥʥʷ ʫʰʢʦʜʞʝʥʥʶ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʶʜʝʡ, ʩʫʤʽʞʥʽ ʟʝʤʣʽ, ʧʨʠʨʦʜʥʽ 

ʦʙ'ʻʢʪʠ ʪʘ ʜʦʚʢʽʣʣʷ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʭʦʨʦʥʥʽ ʟʦʥʠ ʫ ʚʠʛʣʷʜʽ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʽ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʦʙʤʝʞʝʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʧʣʦʱʠʥʘʤʠ, ʱʦ ʚʽʜʜʘʣʝʥʽ ʧʦ 

ʦʙʠʜʚʘ ʙʦʢʠ ʣʽʥʽʡ ʚʽʜ ʢʨʘʡʥʽʭ ʧʨʦʚʦʜʽʚ ʟʘ ʫʤʦʚʠ ʥʝʚʽʜʭʠʣʝʥʦʛʦ ʾʭ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʫʛʠ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ, 

ʩʧʨʠʯʠʥʝʥʦʛʦ ʧʝʚʥʦʶ ʾʭ ʥʘʧʨʫʛʦʶ ʩʪʚʦʨʶʻʪʴʩʷ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʘ ʟʦʥʘ ʫ 

ʚʠʛʣʷʜʽ ʪʝʨʠʪʦʨʽʾ, ʤʝʞʽ ʷʢʦʾ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʣʽʥʽʡ ʥʘ ʧʝʚʥʽʡ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʨʦʝʢʮʽʾ ʢʨʘʡʥʽʭ ʬʘʟʥʠʭ ʧʨʦʚʦʜʽʚ ʯʠ/ʘʙʦ ʢʘʙʝʣʽʚ ʥʘ ʟʝʤʣʶ ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʜʦ ʝʣʝʢʪʨʦʣʽʥʽʾ ʥʘʧʨʷʤʢʫ (ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʝʤʣʽ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʘʚʦʚʠʡ ʨʝʞʠʤ ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚè ˉ2480-

VI, ʨʝʜʘʢʮʽʷ ʚʽʜ 01.01.2019; ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʘʚʠʣ ʦʭʦʨʦʥʠ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ (ˉ 209-97-ʧ, ʨʝʜʘʢʮʽʷ ʚʽʜ 

22.03.2017); Perovych, I., Kazanivska, O., and Kereush, D., 2015).  

ɺʠʩʥʦʚʢʠ ʜʦ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʦʥʷʯʥʘ 

ʝʥʝʨʛʝʪʠʢʘ, ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʜʣʷ ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

1. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʫʭʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʟ ʦʩʦʙʣʠʚʠʤ 

ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ (0,03%) ʪʘ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʙʝʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ 

ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ (1,68%) ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʠʤʠ 

ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʥʠʭ ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʩʘʤʝ ʥʘʟʝʤʥʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ.  

2. ʊʠʤʯʘʩʦʚʝ ʚʠʚʝʜʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ, ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʦ 

ʟʘʙʨʫʜʥʝʥʠʭ ʦʨʥʠʭ ʟʝʤʝʣʴ (20% ʨʽʣʣʽ ʋʢʨʘʾʥʠ) ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʥʠʭ ʨʦʙʽʪ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭʥʴʦʾ ʨʦʜʶʯʦʩʪʽ ʟ 



  

48 

 

ʦʜʥʦʯʘʩʥʠʤ ʩʧʦʨʫʜʞʝʥʥʷʤ ʥʘ ʪʘʢʠʭ ʟʝʤʣʷʭ ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ, ʧʨʠʟʚʝʜʝʥʝ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʮʠʭ ʟʝʤʝʣʴ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʴ ʦʪʨʠʤʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʠʙʫʪʢʫ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

3. ɿ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʧʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʽ, ʚʦʜʥʦʯʘʩ, 

ʩʢʣʘʜʥʦʶ,  ʪʘ ʚʘʨʪʦ ʜʦʩʣʽʜʞʫʚʘʪʠ  ̔ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʫ ʩʬʝʨʫ 

ʟʝʤʣʝʫʩʪʨʦʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

4. ɺʠʟʥʘʯʝʥʦ, ʱʦ ɯʥʪʝʨʘʢʪʠʚʥʘ ʤʘʧʘ ʱʦʜʦ ʟʝʤʝʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʨʝʛʽʦʥʘʭ 

ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʪʘ ʚʽʪʨʷʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʧʦʟʥʘʯʘʻ 648 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ 21 ʦʙʣʘʩʪ ̔ʋʢʨʘʾʥʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʪʘʥʦʤ ʥʘ ʙʝʨʝʟʝʥʴ 2016 ʨʦʢʫ. 

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʩʦʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʜʞʝʨʝʣ ʥʝʚʧʠʥʥʦ ʟʨʦʩʪʘʻ ʽ, ʥʘʚʽʪʴ, ʚʠʧʝʨʝʜʞʘʻ ʧʣʘʥʦʚʽ ʟʥʘʯʝʥʥʷ. ɿʘ 2018 ʨʽʢ 

ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʦʤ 2017 ʨʦʢʫ ʟʙʽʣʴʰʠʣʦʩʴ ʥʘ 38,8%. ʇʨʠʨʽʩʪ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʦʙôʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʘ ʧʽʜʩʫʤʢʘʤʠ 2018 ʨʦʢʫ ʟʙʽʣʴʰʠʚʩʷ ʙʽʣʴʰʝ ʥʽʞ 

ʫ 2,8 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 ʨʦʢʦʤ. ʎʝ ʚʽʜʙʫʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʝʡ ʩʘʤʝ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ - ʨʽʯʥʘ ʩʫʤʘ ʛʣʦʙʘʣʴʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 1 070 ʢɺʪ ʛʦʜ ʥʘ ʦʜʠʥ ʤʝʪʨ ʢʚʘʜʨʘʪʥʠʡ ʜʦ 1 750 ʢɺʪ ʛʦʜ ʥʘ ʦʜʠʥ ʤʝʪʨ 

ʢʚʘʜʨʘʪʥʠʡ ʽ ʚʠʱʝ. 

7. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʱʦʜʦ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʫ ʟʝʤʝʣʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, 

ʷʢʠʡ ʟʤʽʮʥʠʪʴ ʝʥʝʨʛʝʪʠʯʥʫ ʙʝʟʧʝʢʫ ʜʝʨʞʘʚʠ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʦʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʙʽʣʴʰʠʪʴ ʚʥʝʩʦʢ ʚ ʥʘʫʢʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʦʙʣʘʜʥʘʥʥʷ 
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ʜʣʷ ɺɼɽ, ʱʦ ʜʘʚʘʪʠʤʝ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʝʬʝʢʪ ʚʟʘʻʤʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʩʝʢʪʦʨʘ ɺɼɽ ʪʘ ʚʠʨʦʙʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ. 
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ʈʆɿɼɯʃ 2. ʈʆɿʈʆɹʃɽʅʅʗ ʄɽʊʆɼʆʃʆɻɯɰ ɽʌɽʂʊʀɺʅʆɻʆ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɽʄɽʃʔʅʀʍ ʈɽʉʋʈʉɯɺ ɼʃʗ ʈʆɿɺʀʊʂʋ 

ʉʆʅʗʏʅʆɰ ɽʅɽʈɻɽʊʀʂʀ 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʟʥʘʭʦʜʞʝʥʥʽ ʪʘ ʘʥʘʣʽʟʽ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʪʨʝʙ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʜʝʨʞʘʚʠ, ʘ ʩʘʤʝ ʜʣʷ ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ï 

ʥʘʟʝʤʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʉɽʉ) ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 500 ʢɺʪ 

ʽ ʚʠʱʝ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʧʘʥʝʣʝʡ. 

ʐʚʠʜʢʘ ʽ ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʘʷʚʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʜʦʧʦʤʦʞʝ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ 

ʧʦʰʫʢʫ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴ ʜʣʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʣʘʥʫʚʘʣʴʥʠʢʽʚ ʜʦʩʪʦʚʽʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʪʝ, ʜʝ ʧʦʪʝʥʮʽʡʥʦ ʦʯʽʢʫʚʘʪʠ 

ʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɺʠʙʦʨʫ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴ ʜʣʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʨʠʩʚʷʯʝʥʘ ʮʽʣʘ 

ʥʠʟʢʘ, ʥʘʞʘʣʴ, ʪʽʣʴʢʠ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ. ʎʝ ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʟʘ ʢʦʨʜʦʥʦʤ ʚʞʝ ʜʘʚʥʦ ʟʘʪʚʝʨʜʠʣʘʩʷ ʪʝʥʜʝʥʮʽʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʦʢʨʝʤʘ ʝʥʝʨʛʽʾ ʉʦʥʮʷ, ʚ ʪʦʡ ʯʘʩ 

ʢʦʣʠ ʚ ʋʢʨʘʾʥʽ ʚʦʥʘ ʣʠʰʝ ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ - ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʧʦʨʫʜʞʫʻʪʴʩʷ ʚʩʝ 

ʙʽʣʴʰʝ ʥʝʚʝʣʠʢʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 8 ʄɺʪ, ʘ ʪʘʢʦʞ 

ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʉɽʉ ʧʦʪʫʞʥʽʩʪʶ 20 ʄɺʪ ʽ ʙʽʣʴʰʝ. 

ʇʨʘʮʷ Broesamle  H. (Broesamle  H., 1999) ʙʫʣʘ ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ, ʚ ʷʢʽʡ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ɻɯʉ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʩʦʥʷʯʥʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʝ ʥʘ ʚʠʙʦʨʽ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʣʷ 

ʩʦʥʷʯʥʠʭ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʇʽʚʥʽʯʥʽʡ ɸʬʨʠʮʽ. ʈʦʟʨʦʙʣʝʥʘ ʚʯʝʥʠʤ 

ʩʠʩʪʝʤʘ STEPS ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʥʦʛʦ ʤʦʜʫʣʷ ʽ ʧ'ʷʪʠ ʧʦʚ'ʷʟʘʥʠʭ ʧʽʜʤʦʜʫʣʽʚ. 

ʇʽʜʤʦʜʫʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʛʝʦʛʨʘʬʽʯʥʠʭ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʨʘʾʥʠ, ʚʠʢʦʥʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. ʎʷ ʤʦʜʝʣʴ ʙʫʣʘ ʧʝʨʰʦʶ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʽ ʚʭʽʜʥʽ ʜʘʥʽ, ʷʢʽ 
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ʟʛʦʜʦʤ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʪʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʚʘʣʠʩʷ ʜʘʥʽ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʙʦʨʫ ʤʘʡʜʘʥʯʠʢʘ ʜʣʷ ʉɽʉ. ɻʝʦʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʮʽʡ 

ʤʦʜʝʣʽ: ʪʠʧ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ/ʜʘʥʽ ʱʦʜʦ ʟʝʤʝʣʴʥʦʛʦ ʧʦʢʨʠʚʫ, 

ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ (ʎʄʈ) ʪʘ ʫʭʠʣ ʧʦʚʝʨʭʥʽ. ʉʠʩʪʝʤʘ STEPS ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʢʦʥʫʚʘʪʠ ʦʮʽʥʢʫ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʽ ʦʮʽʥʠʪʠ 

ʧʦʧʝʨʝʜʥʶ ʚʘʨʪʽʩʪʴ ʩʦʥʷʯʥʦʾ ʪʝʧʣʦʚʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʨʦʟʨʘʭʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʜʦʨʽʛ, ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʘ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʚʦʜʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʩʪʘʥʮʽʾ.  

Aran Carrion, J., A. Espin Estrella, F. Aznar Dols, ʽ A. Ramos Ridao (Aran 

Carrion, J. et al., 2008a) ʨʦʟʨʦʙʠʣʠ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ 

ʚʠʙʦʨʫ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴ ʜʣʷ ʟ'ʻʜʥʘʥʠʭ ʟ ʤʝʨʝʞʝʶ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʘʣʠ ʝʢʦʣʦʛʽʯʥʽ, ʢʣʽʤʘʪʠʯʥʽ, ʧʨʠʨʦʜʥʽ ʢʨʠʪʝʨʽʾ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɰʭ ʤʦʜʝʣʴ ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ.  

Bravo  J. D., Casals  X. G., Pascua  I. P. (Bravo, J. D. et al., 2007) ʚʠʢʦʥʘʣʠ 

ʧʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ɯʩʧʘʥʽʾ; Fluri T. P. (Fluri, T. P., 2009) - ʜʣʷ ʇʽʚʜʝʥʥʦʾ 

ɸʬʨʠʢʠ; Clifton J. ʽ Boruff  B. J. (Clifton, J., and Boruff,  B. J., 2010) ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ɻɯʉ-ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʦʮʽʥʢʠ ʦʙʣʘʩʪʝʡ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʉɽʉ ʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʘʭ ɿʘʭʽʜʥʦʾ ɸʚʩʪʨʘʣʽʾ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ (Juan M. S§nchez-Lozano et al., 2013) ʧʦʻʜʥʘʥʦ ɻɯʉ 

(ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ gvSIG) ʽ ʤʝʪʦʜʠ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ AHP ʽ 

TOPSIS ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʮʽʥʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʨʘʡʦʥʽ ʤʽʩʪʘ ʂʘʨʪʘʭʝʥʘ, ɯʩʧʘʥʽʷ. 

Yassine Charabi, Adel Gastli ʪʘ Al-Yahyai S. (Al -Yahyai, S., Charabi, Y., and 

Gastli, A., 2010) ʜʣʷ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʉɽʉ ʚ ʆʤʘʥʽ 

ʚʠʢʦʨʠʩʪʘʣʠ ʧʨʦʩʪʦʨʦʚʠʡ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʠʡ ʦʮʽʥʦʯʥʠʡ ʧʽʜʭʽʜ (ʤʦʜʫʣʴ 

FLOWA) ʪʘ ɻɯʉ (ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ArcGIS). 

Enrico Borgogno Mondino, Enrico Fabrizio, Roberto Chiabrando (Enrico 

Borgogno Mondino  et al., 2015) ʨʦʟʨʦʙʠʣʠ ʽʥʩʪʨʫʤʝʥʪ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
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ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ 

ʚʝʣʠʢʠʭ ʥʘʟʝʤʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʫ ʇ'ʻʤʦʥʪʽ, ɯʪʘʣʽʷ. ʋ ʮʴʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʫʪʽ ʷʢ ʷʢʽʩʥʽ ʢʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ / ʚʠʢʣʶʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʚʠʢʣʶʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ), ʪʘʢ ʽ ʢʨʠʪʝʨʽʾ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʽʾ ʉʦʥʮʷ). ɸʛʨʝʛʘʮʽʷ 

ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʜʦ ʢʽʥʮʝʚʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʪʫʯʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ (ʐʅʄ), çʥʘʚʯʝʥʦʾè ʟʘ ʟʥʘʯʝʥʥʷʤʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ 

ʟʝʤʝʣʴʥʠʤ ʜʽʣʷʥʢʘʤ, ʥʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚʞʝ ʽʩʥʫʶʯʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ ʚ ʨʝʛʽʦʥʽ. 

Aran Carrion, J., A. Espin Estrella, F. Aznar Dols, M. Zamorano Toro,M. 

Rodriguez, ̔ A. Ramos Ridao (Aran Carrion, J. et al., 2008b) ʦʧʠʩʫʶʪʴ ʩʠʩʪʝʤʫ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (EDSS) ʜʣʷ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʝʣʝʢʪʨʦʤʝʨʝʞʽ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʎʷ ʩʠʩʪʝʤʘ ʧʦʻʜʥʫʻ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʽ  ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ, ʪʘ ʚʨʘʭʦʚʫʻ ʝʢʦʣʦʛʽʶ, ʦʨʦʛʨʘʬʽʶ, ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ. 

Madjid Tavana, Francisco J.Santos Arteaga, Somayeh Mohammadi, Moslem 

Alimohammad (Madjid Tavana et al., 2017)  ʧʨʝʜʩʪʘʚʠʣʠ ʪʨʠʩʪʫʧʝʥʝʚʫ ʩʠʩʪʝʤʫ 

ʥʝʯʽʪʢʦʾ ʦʮʽʥʢʠ, ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʥʝʪʦʯʥʦʩʪʽ, ʚʣʘʩʪʠʚʦʾ ʦʮʽʥʢʘʤ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉɽʉ. ʇʝʨʰʠʡ ʩʪʫʧʽʥʴ 

ï ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʥʝʡʨʦ-ʥʝʯʽʪʢʠʭ ʚʠʩʥʦʚʢʽʚ ANFIS ʽ 

ʦʪʨʠʤʘʥʥʷ ʢʦʛʝʨʝʥʪʥʦʛʦ ʥʘʙʦʨʫ ʘʧʨʦʢʩʠʤʘʮʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ. ɼʨʫʛʠʡ ʩʪʫʧʽʥʴ - ʤʝʪʦʜ AHP ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʘʛ ʨʽʟʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʪʘ ʪʨʝʪʽʡ ʩʪʫʧʽʥʴ - ʚʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ if-then, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ANFIS ʪʘ ʾʭ ʚʘʛʠ ʚ ʨʘʤʢʘʭ FIS (ʩʠʩʪʝʤʘ 

ʥʝʯʽʪʢʠʭ ʚʠʩʥʦʚʢʽʚ). ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʰʣʷʭʦʤ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʝʛʽʦʥʽʚ ʂʝʨʤʘʥ ʽ ʗʟʜ (ɯʨʘʥ). 

ɿʚʽʜʩʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʻʜʥʘʥʥʷ ɻɯʉ - ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʛʝʥʝʨʫʻ ʚʽʜʤʽʥʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʦʙʰʠʨʥʫ 

ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ ʧʽʟʥʽʰʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 
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ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʥʘʧʨʠʢʣʘʜ, ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ. 

2.1. ʊʝʭʥʦʣʦʛʽʷ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʦ ʪʝʭʥʦʣʦʛʽʶ 

ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʨʠʩ. 2.1) (Kereush, D., Perovych, L., 2019; Kereush, D., Perovych, 

L., 2017). 

ʊʝʭʥʦʣʦʛʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS (Free and Open-Source 

Software), ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘ ʚʽʣʴʥʠʤʠ ʣʽʮʝʥʟʽʡʥʠʤʠ ʫʛʦʜʘʤʠ ʽ ʟ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ (ʚʽʜʢʨʠʪʠʤʠ) ʚʠʭʽʜʥʠʤʠ ʢʦʜʘʤʠ, ʷʢʽ ʻ ʙʝʟʢʦʰʪʦʚʥʠʤʠ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʚʩʽʤ ʟʘʮʽʢʘʚʣʝʥʠʤ ʽʥʚʝʩʪʦʨʘʤ, ʧʽʜʧʨʠʻʤʮʷʤ, 

ʦʨʛʘʥʘʤ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʩʪʚʦʨʶʚʘʪʠ 

ʚʣʘʩʥʫ ʢʘʨʪʫ-ʩʭʝʤʫ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʉɽʉ ʙʝʟʢʦʰʪʦʚʥʦ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS ʪʘ ʜʞʝʨʝʣ ʜʘʥʠʭ, 

ʷʢʽ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. 

ʇʝʨʰʠʡ, ʥʘʡʚʘʞʣʠʚʽʰʠʡ, ʝʪʘʧ ï ʮʝ ʘʥʘʣʽʟ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʧʣʠʚʫ 

ʪʘ ʚʠʤʦʛ ʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʷʚʣʷʻ ʩʦʙʦʶ ʟʙʽʨ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʘʥʠʭ (ʚʝʢʪʦʨʥʠʭ, ʨʘʩʪʨʦʚʠʭ, 

ʥʝʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ. 

ʊʨʝʪʽʡ ʝʪʘʧ - ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʪʘ ʜʦʩʪʫʧʥʽ 

ʜʘʥʽ. ʎʷ ʛʝʦʙʘʟʘ ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʣʝʛʢʦ ʨʦʟʰʠʨʶʚʘʪʠʩʷ ʟ ʧʦʷʚʦʶ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʰʘʨʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ʪʽʣʴʢʠ ʚʦʥʠ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ. 

ʏʝʪʚʝʨʪʘ, ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ï ʮʝ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ. ɺʦʥʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʦʙʨʦʙʢʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʪʘ ʢʨʠʪʝʨʽʾʚ ʚʠʢʣʶʯʝʥʥʷ. ʆʙʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ QGIS - ʛʝʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʦʛʦ 
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ʘʥʘʣʽʟʫ (GIS-MCA) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʢʘʨʪʠ-ʩʭʝʤʠ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ 

ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ. ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS 

(ʘʥʘʣʽʟ ʜʘʥʠʭ, ʚʽʟʫʘʣʽʟʘʮʽʷ) ʪʘ MultiSpec (ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ) ʟ 

ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʤʘʩʢʠ ʟʝʤʝʣʴ, ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉɽʉ. 

ʅʘ ʧôʷʪʦʤʫ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʜʘʥʠʭ - ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʘʥʘʣʽʟʫʶʪʴʩʷ, ʦʙ'ʻʜʥʫʶʪʴʩʷ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʛʦʪʫʻʪʴʩʷ 

ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.1. ʊʝʭʥʦʣʦʛʽʷ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ [ɼʞʝʨʝʣʦ: ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʘ] 

ɿʙʽʨ ʜʘʥʠʭ 

V ʚʝʢʪʦʨʥʽ ʜʘʥʽ; 

V ʨʘʩʪʨʦʚʽ ʜʘʥʽ; 

V ʥʝʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ 

ʉʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

ʆʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ 

ɸʥʘʣʽʟ 

ʈʽʰʝʥʥʷ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ 

ʟʝʤʝʣʴ ʜʣʷ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

 

 

 

 

 

 

 

 

 

 

 

ʂʨʠʪʝʨʽʾ 

ʦʮʽʥʢʠ 

ʂʨʠʪʝʨʽʾ 

ʚʠʢʣʶʯʝʥʥʷ 

ʂʘʨʪʘ-

ʨʝʟʫʣʴʪʘʪ 

ʦʚʝʨʣʝʡʥʦʛʦ 

ʘʥʘʣʽʟʫ 

ʄʘʩʢʘ 

ʥʝʧʨʠʜʘʪʥʠʭ 

ʟʝʤʝʣʴ 

ɸʥʘʣʽʟ ʚʠʤʦʛ 
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2.2. ɸʥʘʣʽʟ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ  

ɿʥʘʭʦʜʞʝʥʥʷ ʧʨʠʜʘʪʥʠʭ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚʘʞʣʠʚʝ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʪʘ 

ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʧʨʦʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʢʦʨʠʩʥʠʭ ʘʩʧʝʢʪʽʚ. 

ɿʦʢʨʝʤʘ, ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʤʦʞʝ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ, ʚʧʣʠʚʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʦʧʦʟʠʮʽʾ.  

 

2.2.1. ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʧʣʠʚʫ ʪʘ ʚʠʤʦʛ ʜʦ ʚʠʙʦʨʫ ʜʽʣʷʥʢʠ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʦʟʤʽʱʝʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʚʨʘʭʦʚʫʶʪʴ ʨʷʜ ʢʨʠʪʝʨʽʾʚ ʪʘ 

ʚʠʤʦʛ. ɼʦ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ ʚʽʜʥʦʩʷʪʴʩʷ ʬʽʟʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, 

ʝʢʦʣʦʛʽʯʥʽ ʤʽʨʢʫʚʘʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʩʦʮʽʘʣʴʥʽ 

ʤʽʨʢʫʚʘʥʥʷ ʪʘ ʚʠʤʦʛʠ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (J. Brewer et al., 2015).  ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʥʘʫʢʦʚʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʻʾ ʢʦʤʧʝʪʝʥʮʽʾ, ʝʢʩʧʝʨʪʥʠʭ 

ʚʠʩʥʦʚʢʽʚ ʘʙʦ ʚʣʘʩʥʦʛʦ ʩʫʜʞʝʥʥʷ ʢʣʘʩʠʬʽʢʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʢʨʠʪʝʨʽʾ ʚ ʜʝʢʽʣʴʢʦʭ 

ʜʽʘʧʘʟʦʥʘʭ. 

ʂʨʠʪʝʨʽʾ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʘʚʪʦʨʦʤ (Kereush, D., Perovych, I., 2017) ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʦʾ ʩʦʥʷʯʥʦʾ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ (ʉɽʉ) ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.1. 
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ʊʘʙʣʠʮʷ 2.1  

ʂʨʠʪʝʨʽʾ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʦʾ ʉɽʉ 

#  ʂʨʠʪʝʨʽʾ  ɺʠʤʦʛʠ 

ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

1 ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʤʽʥʽʤʫʤ 1100 ʢɺʪʛʦʜ/ʤ
2
 ʫ ʨʽʢ  

2 ʋʭʠʣ ʪʘ ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ  

 

Å ʫʭʠʣ <20
0
;  

Å ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ = 110-

200
0
 (ʇʜ-ʉʭ, ʇʜ, ʯʘʩʪʢʦʚʦ 

ʇʜ-ɿʭ)  

 

3 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

(ʃɽʇ) 

ʃɽʇ ʟ ʥʘʧʨʫʛʦʶ Ó 35 ʢɺ ʫ 

ʨʘʜʽʫʩʽ 600 ʤ 

4 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ < 3 500 ʤ  

5 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ < 2 500 ʤ  

6 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ < 500 ʤ  

7 ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʣʠʧʥʽ (ʇʽʚʥʽʯʥʘ 

ʧʽʚʢʫʣʷ)  

15-40 
0
C  

8 ɺʽʜʩʫʪʥʽʩʪʴ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ 

ʧʦʨʷʜ  

(> 16 ʧʦʚʝʨʭʽʚ)  

> 100 ʤ  

9 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ ʫ ʤʽʩʪʘʭ > 500 ʤ  

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ 

10 ʊʠʧ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ   

ʙʫʜʽʚʝʣʴ, ʟʘʙʦʣʦʯʝʥʠʭ 

ʟʝʤʝʣʴ, ʟʘʧʣʘʚ; 

ʩʝʨʝʜʥʷ ʪʨʘʚ'ʷʥʠʩʪʘ 

ʨʦʩʣʠʥʥʽʩʪʴ (ʘʣʝ: ʥʝ ʨʽʣʣʷ), 

ʢʫʱʽ,  ʢʘʤôʷʥʠʩʪʽ ʟʝʤʣʽ, 

ʚʠʩʥʘʞʝʥʽ ʪʘ ʜʝʛʨʘʜʦʚʘʥʽ 

ʟʝʤʣʽ, ʟʘʢʨʠʪʽ ʩʤʽʪʪʻʟʚʘʣʠʱʘ 

11 ɿʝʤʣʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʪʘ ʽʥʰʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʝʤʣʽ 

ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʧʘʨʢʠ, ʨʘʡʦʥʠ ʢʫʣʴʪʫʨʥʦʾ 

ʩʧʘʜʱʠʥʠ, ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽ 

ʪʘ ʘʨʭʝʦʣʦʛʽʯʥʽ ʧʘʤ'ʷʪʢʠ 

12 ɿʝʤʣʽ ʦʙʦʨʦʥʠ ɺʽʡʩʴʢʦʚʽ ʯʘʩʪʠʥʠ, ʫʩʪʘʥʦʚʠ, 

ʚʽʡʩʴʢʦʚʦ-ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ 

13 ɹʝʨʝʛʦʚʘ ʣʽʥʽʷ  > 1 000 ʤ  

14 ɺʠʩʦʢʦʛʽʨʥʽ ʨʘʡʦʥʠ  ɺʠʩʦʪʘ > 1 500 ʤ  

ɹʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ - ʙʽʣʴʰʝ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʦʪʨʠʤʘʥʦʾ ʚʽʜ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʤʦʜʫʣʷ. ʑʦʙ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʞʠʪʪʻʟʜʘʪʥʠʤʠ, 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʽ ʩʠʩʪʝʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʪʨʝʙʫʶʪʴ ʩʦʥʷʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʚ 

ʢʽʣʴʢʦʩʪʽ 1100 ʢɺʪʛʦʜ / ʤ
2
 ʥʘ ʨʽʢ (Stoms, D. M., 2013; Castillo, C. P. et al., 2016). 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʫʭʠʣʫ ʤʽʩʮʝʚʦʩʪʽ, ʪʦ ʚ ʮʽʣʦʤʫ ʨʽʚʥʠʥʥʘ ʧʦʚʝʨʭʥʷ ʥʘʡʙʽʣʴʰ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʩʭʠʣʫ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʠʩʪʝʤʠ. ʋʩʪʘʥʦʚʢʘ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʦʜʫʣʽʚ ʥʘ ʢʨʫʪʠʭ 

ʩʭʠʣʘʭ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʝʨʦʟʽʻʶ ʽ ʩʪʽʡʢʽʩʪʶ ʬʫʥʜʘʤʝʥʪʫ 

(Brewer, J. et al., 2015; Tahri, M. et al., 2015). ʎʽ ʧʨʦʙʣʝʤʠ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʚ ʟʥʘʯʝʥʥʷʭ ʫʭʠʣʫ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ: ʨʽʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʤʝʞʫʶʪʴ ʫʭʠʣʠ 

ʤʝʥʰʝ 3Á (Aran, Carrion et al., 2008a; Uyan, M., 2013), 5Á (Stoms, D. M., 2013), ʪʘ 

15-20Á (Arnette, A. N. et al., 2011; Castillo, C. P. et al., 2016). 

ʋʭʠʣ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʽ ʥʘʭʠʣʫ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʦʜʫʣʽʚ, ʪʘʢ ʽ ʥʘ ʪʝʭʥʽʯʥʫ ʩʢʣʘʜʦʚʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʻʾ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʫʭʠʣ, ʱʦ 

ʨʦʙʠʪʴ ʫʩʪʘʥʦʚʢʫ ʪʝʭʥʽʯʥʦ ʟʜʽʡʩʥʝʥʥʦʶ, ʩʪʘʥʦʚʠʪʴ 20Á. ʗʢʱʦ ʫʭʠʣ ʥʝʚʝʣʠʢʠʡ, 

ʪʦ ʪʦʜʽ ʡʦʛʦ ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ - ʧʦʣʦʞʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (ʩʭʠʣʽʚ ʜʦʣʠʥʠ, ʷʨʫ, 

ʛʽʨʩʴʢʦʛʦ ʭʨʝʙʪʘ ʪʦʱʦ) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʩʪʦʨʽʥ ʩʚʽʪʫ - ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ ʢʦʤʧʝʥʩʦʚʘʥʦ ʦʧʦʨʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʣʷ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ; ʘʣʝ ʞ, ʥʘ ʢʨʫʪʽʰʠʭ ʩʭʠʣʘʭ, ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ ʻ 

ʩʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ, ʽ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʧʦʙʫʜʦʚʘʥʘ ʪʽʣʴʢʠ ʚ ʧʽʚʜʝʥʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʤʽʩʮʝʚʦʩʪʽ (ʜʣʷ ʇʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ), 

ʱʦʙ ʦʪʨʠʤʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʪʘ ʥʘ ʧʝʨʽʦʜ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɽʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʴ-ʷʢʦʛʦ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʤʦʜʫʣʷ (ʧʘʥʝʣʽ) ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ 

ʪʝʩʪʫʚʘʥʥʷ, ʘ ʩʘʤʝ, ʧʨʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 1000 ɺʪ/ʢʚ.ʤ. 

ʽ ʨʦʙʦʯʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʘʥʝʣʽ 25ÁC. (Jraidi, M. et al., 2014). ʆʧʪʠʤʘʣʴʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʩʪʘʥʦʚʠʪʴ 15-40 
0
C.  
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ɺ ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʨʦʙʦʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʞʝʥ ʪʠʧ ʩʦʥʷʯʥʠʭ ʤʦʜʫʣʝʡ ʚʝʜʝ ʩʝʙʝ ʧʦ-

ʨʽʟʥʦʤʫ. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʘʨʢʫʰ ʙʫʜʴ-ʷʢʦʛʦ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʤʦʜʫʣʷ ʧʦʚʠʥʝʥ 

ʚʢʘʟʫʚʘʪʠ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (ʪʘʙʣ. 2.2) (Centre of Sustainable 

Building & Construction Authority, Singapore, 2011). 

ʊʘʙʣʠʮʷ 2.2 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ 

ʊʝʭʥʦʣʦʛʽʷ ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ [%/
0
C] 

Crystalline silicon  -0.4 to -0.5  

CIGS  -0.32 to -0.36  

CdTe  -0.25  

a-Si  -0.21  

ʇʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʙʣʠʟʴʢʽʩʪʶ ʜʽʣʷʥʢʠ ʜʣʷ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʜʦ 

ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʝʢʦʥʦʤʽʯʥʠʡ ʬʘʢʪʦʨ. ʎʝ ʟʥʠʞʫʻ 

ʚʠʪʨʘʪʠ ʥʘ ʤʦʥʪʘʞ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʏʠʤ ʙʣʠʞʯʝ ʜʽʣʷʥʢʘ ʜʦ 

ʽʩʥʫʶʯʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʪʠʤ ʤʝʥʰʽ ʙʫʜʫʪʴ ʚʠʪʨʘʪʠ ʥʘ ʟ'ʻʜʥʘʥʥʷ ʟ 

ʤʝʨʝʞʝʶ, ʘ ʪʘʢʦʞ ʤʝʥʰʽ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʜʘʯʝʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (Castillo, 

C. P. et al., 2016; Charabi, Y. et al., 2011). ʉʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʟ ʧʦʪʫʞʥʽʩʪʶ 

ʚʽʜ 5 ʄɺʪ ʜʦ 15 ʄɺʪ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʥʝʧʦʜʘʣʽʢ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʟ ʧʦʪʫʞʥʽʩʪʶ 35ʢɺ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʦʥʷʯʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʟ 

ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 15 ʄɺʪ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʚʠʩʦʢʦʾ 

ʥʘʧʨʫʛʠ ʧʦʥʘʜ 35 ʢɺ. 

ʋ ʥʠʟʮʽ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟʝʤʝʣʴʥʽ 

ʜʽʣʷʥʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʜʽʣʷʪʠ ʙʣʠʞʯʝ ʜʦ ʨʘʡʦʥʽʚ ʟ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ (ʪʦʙʪʦ ʤʽʩʪ, ʩʽʣ, ʧʽʜʧʨʠʻʤʩʪʚ), ʪʦʤʫ ʱʦ ʮʝ ʤʽʥʽʤʽʟʫʻ ʚʽʜʩʪʘʥʴ 

ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʽʥʽʤʽʟʫʻ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʜʘʯʝʶ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (Janke, J. R., 2010; Tahri, M. et al., 2015; Aran, Carrion et al., 2008a; 

Aran, Carrion et al., 2008b).  

ʆʩʢʽʣʴʢʠ ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʨʽʛ ʻ ʜʦʨʦʛʠʤ, ʚʠʙʽʨ ʤʽʩʮʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʙʣʠʞʯʝ ʜʦ ʜʦʨʽʛ, ʻ ʜʝʰʝʚʰʠʤ ʽ ʤʦʞʝ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 
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ʩʝʨʝʜʦʚʠʱʝ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʙʫʜʽʚʥʠʮʪʚʦʤ ʥʦʚʠʭ ʜʦʨʽʛ (Janke, J. R., 2010; Charabi 

Y. et al., 2011). ɯʩʥʫʶʯʘ ʜʦʨʦʞʥ ̫ ʤʝʨʝʞʘ ʤʘʻ ʙʫʪʠ ʧʨʠʜʘʪʥʦʶ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʩʦʥʷʯʥʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ʊʘʢʦʞ, ʥʘ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʽʡ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʜʦʨʦʛʠ ʙʣʠʟʴʢʦ 3 ʤ ʚ ʰʠʨʠʥʫ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʪʘʥʮʽʾ. 

ʌʦʪʦʝʣʝʢʪʨʠʯʥ ̔ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʷʢ ʰʫʤʦʚʽ 

ʙʘʨ'ʻʨʠ ʚʟʜʦʚʞ ʜʦʨʽʛ. 

ɹʘʛʘʪʦʧʦʚʝʨʭʦʚʽ ʙʫʜʽʚʣʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʪʽʥʝʥʥʷ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 

ʚ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʎʝʡ ʬʘʢʪʦʨ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʉɽʉ ʧʦʜʘʣʽ ʚʽʜ ʜʘʥʦʛʦ ʪʠʧʫ 

ʙʫʜʽʚʝʣʴ. 

ʋ ʪʦʡ ʯʘʩ ʷʢ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʚʘʞʘʶʪʴ ʙʘʞʘʥʠʤ, ʱʦʙ ʉɽʉ ʙʫʣʠ 

ʙʣʠʟʴʢʠʤʠ ʜʦ ʤʽʩʴʢʠʭ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ ʟ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ (Janke, J. R., 2010), ʽʥʰʽ ʚʚʘʞʘʶʪʴ ʥʝʙʘʞʘʥʠʤ ʨʦʟʪʘʰʦʚʫʚʘʪʠ 

ʩʦʥʷʯʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʥʘʜʪʦ ʙʣʠʟʴʢʦ ʜʦ ʥʠʭ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʮʽʻʾ 

ʟʘʥʝʧʦʢʦʻʥʦʩʪʽ ʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʥʝʩʧʨʠʡʥʷʪʪʷ ʧʽʜ ʥʘʟʚʦʶ çʥʝ ʫ ʤʦʻʤʫ 

ʟʘʜʥʴʦʤʫ ʜʚʦʨʽè (NIMBY) ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʨʦʩʪʫ ʤʽʩʪ (Sanchez-

Lozano, J. M. et al., 2013; Castillo, C. P. et al., 2016; Uyan, M., 2013).  

ʊʠʧ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʨʦʙʣʝʤʦʶ ʷʢ ʜʣʷ 

ʬʘʢʪʠʯʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʜʣʷ ʩʧʦʨʫʜʞʝʥʥʷ ʉɽʉ, ʪʘʢ ʽ ʫʟʜʦʚʞ ʦʩʥʦʚʥʦʛʦ 

ʤʘʨʰʨʫʪʫ ʃɽʇ ʜʦ ʥʴʦʛʦ (Aran, Carrion et al., 2008ʙ). ʎʽ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʣʷʥʫʪʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʙʣʝʤ ʥʘ ʝʪʘʧʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʗʢ ʧʨʘʚʠʣʦ, ʣʽʥʽʷ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʧʝʨʝʪʠʥʘʻ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʚʣʘʩʥʠʢʘʤ ï ʩʘʤʝ ʮʝ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʧʨʠʜʙʘʥʥʷ 

ʘʙʦ ʦʨʝʥʜʠ ʪʘʢʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʎʝ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʜʝʷʢʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʜʦʩʪʫʧʫ ʜʦ ʦʙʨʘʥʠʭ ʜʣʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟʝʤʝʣʴ 

ʫʟʜʦʚʞ ʦʙʨʘʥʦʛʦ ʤʘʨʰʨʫʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʞʣʠʚʦ ʨʝʪʝʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ 

ʢʘʜʘʩʪʨʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʪʘ ʟʝʤʝʣʴʥʽ ʫʛʦʜʠ. 

ʑʦʜʦ ʪʠʧʫ ʟʝʤʝʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʪʦ ʧʨʠʜʘʪʥʘ ʪʝʨʠʪʦʨʽʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʘʟʝʤʥʦʾ ʉɽʉ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʣʴʥʦʶ ʚʽʜ ʣʽʩʽʚ, ʚʦʜʦʡʤ, ʙʫʜʽʚʝʣʴ, ʙʦʣʽʪ, ʟʘʧʣʘʚ ʽ, 
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ʙʘʞʘʥʦ, ʤʘʪʠ ʥʠʟʴʢʫ ʯʠ ʩʝʨʝʜʥʶ ʪʨʘʚ'ʷʥʠʩʪʫ ʨʦʩʣʠʥʥʽʩʪʴ ʘʙʦ ʯʘʛʘʨʥʠʢʠ, 

ʢʘʤôʷʥʠʩʪʠʡ ʨʝʣʴʻʬ, ʜʝʛʨʘʜʦʚʘʥʽ ʟʝʤʣʽ (Aran, Carrion et al., 2008a; Aran, Carrion 

et al., 2008ʙ; Charabi, Y. et al., 2011; Arnette, A. N. et al., 2011;Tahri, M. et al., 

2015). 

ʉʦʥʷʯʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʥʝ ʙʫʜʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʨʢʽʚ, ʨʘʡʦʥʽʚ ʢʫʣʴʪʫʨʥʦʾ 

ʩʧʘʜʱʠʥʠ, ʘʙʦ ʞ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʽ ʪʘ 

ʘʨʭʝʦʣʦʛʽʯʥʽ ʧʘʤ'ʷʪʢʠ (Arnette, A. N. et al., 2011; Castillo, C. P. et al., 2016; 

Charabi, Y. et al., 2011; Sanchez-Lozano, J. M. et al., 2013; Brewer, J. et al., 2015). 

ʈʝʪʝʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʘʻ ʙʫʪʠ ʧʨʦʚʝʜʝʥʝ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

ɹʫʜʽʚʥʠʮʪʚʦ ʉɽʉ ʟʘʙʦʨʦʥʝʥʦ ʥʘ ʟʝʤʣʷʭ ʦʙʦʨʦʥʠ. ʅʘʚʢʦʣʦ ʚʽʡʩʴʢʦʚʠʭ  

ʯʘʩʪʠʥ  ʪʘ  ʦʙʦʨʦʥʥʠʭ   ʦʙ'ʻʢʪʽʚ   ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ  ʟʦʥʠ ʟ ʦʩʦʙʣʠʚʠʤ 

ʨʝʞʠʤʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ  

ʚʽʡʩʴʢʦʚʠʭ  ʯʘʩʪʠʥ  ʪʘ  ʦʙ'ʻʢʪʽʚ, ʟʙʝʨʝʞʝʥʥʷ   ʦʟʙʨʦʻʥʥʷ, ʟʘʭʠʩʪʫ  ʥʘʩʝʣʝʥʥʷ, 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ  ʦʙ'ʻʢʪʽʚ  ʽ ʜʦʚʢʽʣʣʷ ʚʽʜ ʚʧʣʠʚʫ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʪʠʭʽʡʥʠʭ 

ʣʠʭ ʽ ʧʦʞʝʞ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʥʘ ʮʠʭ ʦʙ'ʻʢʪʘʭ (ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʦʙʦʨʦʥʠè ˉ1345-IV, ʨʝʜʘʢʮʽʷ ʚʽʜ 06.05.2012). ʇʝʨʝʚʽʨʢʘ 

ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʟʝʤʝʣʴ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ. 

ɺʽʜʩʪʘʥʴ ʱʦʥʘʡʤʝʥʰʝ 1 000 ʤ ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʤʦʞʝ ʚʨʷʪʫʚʘʪʠ ʚʽʜ 

ʧʦʰʢʦʜʞʝʥʴ ʉɽʉ ʫ ʨʘʟʽ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ. ɯʥʰʘ ʧʨʠʯʠʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ ʫ ʧʨʠʙʝʨʝʞʥʠʭ ʨʘʡʦʥʘʭ ʢʦʰʪʫʶʪʴ ʜʦʨʦʞʯʝ,  ̔ʪʦʤʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʥʝʨʝʥʪʘʙʝʣʴʥʠʤʠ ʜʣʷ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʩʦʢʦʛʽʨʥʽ ʪʝʨʠʪʦʨʽʾ ʤʘʶʪʴ ʨʽʟʢʽ ʧʝʨʝʧʘʜʠ ʚʠʩʦʪ, ʪʦʤʫ ʽ ʥʝ ʻ 

ʙʘʞʘʥʠʤʠ ʜʣʷ ʩʧʦʨʫʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʥʘʟʝʤʥʦʾ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ʋ ʪʘʙʣʠʮʽ 2.3 ʧʝʨʝʨʘʭʦʚʘʥʽ ʘʥʘʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ. 
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ʊʘʙʣʠʮʷ 2.3 

ʂʨʠʪʝʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉɽʉ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ 11 ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʂʨʠʪʝʨʽʾ ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʴ 

ʋʭʠʣ / ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ 10 Aran Carrion et al., 2008a  

Aran Carrion et al., 2008ʙ  

Charabi Y. et al., 2011  

Arnette A. N. et al., 2011  

Tahri M. et al., 2015  

Brewer J. et al., 2015  

Uyan M., 2013  

Stoms D. M., 2013  

Sanchez-Lozano J. M. et al., 

2013  

Castillo C. P. et al., 2016  

ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ 

10 Aran Carrion et al., 2008a  

Aran Carrion et al., 2008ʙ  

Charabi Y. et al., 2011  

Arnette A. N. et al., 2011  

Tahri M. et al., 2015  

Brewer J. et al., 2015  

Uyan M., 2013  

Stoms D. M., 2013  

Sanchez-Lozano J. M. et al., 

2013  

Castillo C. P. et al., 2016  

ʊʠʧ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ 

ʪʠʧ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ  

10 Aran Carrion et al., 2008a  

Aran Carrion et al., 2008ʙ  

Charabi Y. et al., 2011  

Arnette A. N. et al., 2011  

Tahri M. et al., 2015  

Brewer J. et al., 2015  

Uyan M., 2013  

Stoms D. M., 2013  

Sanchez-Lozano J. M. et al., 

2013  

Castillo C. P. et al., 2016  

ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ 

8 Tahri M. et al., 2015  

Brewer J. et al., 2015  

Uyan M., 2013  

Castillo C. P. et al., 2016  

Aran Carrion et al., 2008ʙ  

Charabi Y. et al., 2011  

Sanchez-Lozano J. M. et al., 

2013  

Janke J. R., 2010  
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ʇʨʦʜʦʚʞʝʥʥʷ ʊʘʙʣʠʮʽ 2.3 

ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃɽʇ) 

6 Brewer J. et al., 2015  

Uyan M., 2013  

Castillo C. P. et al., 2016  

Charabi Y. et al., 2011  

Sanchez-Lozano J. M. et al., 

2013  

Janke J. R., 2010  

ɿʝʤʣʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʪʘ ʽʥʰʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ 

6 Aran Carrion et al., 2008a  

Aran Carrion et al., 2008ʙ  

Arnette A. N. et al., 2011  

Castillo C. P. et al., 2016  

Charabi Y. et al., 2011  

Sanchez-Lozano J. M. et al., 

2013  

ɿʝʤʣʽ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ 

5 Brewer J. et al., 2015  

Aran Carrion et al., 2008a  

Aran Carrion et al., 2008ʙ  

Charabi Y. et al., 2011  

Sanchez-Lozano J. M. et al., 

2013  

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 6 Jraidi M. et al., 2014  

Aran Carrion et al., 2008a  

Aran Carrion et al., 2008ʙ  

Sanchez-Lozano J. M. et al., 

2013  

Tahri M. et al., 2015  

Janke J. R., 2010  

ɺʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʤʽʩʴʢʠʭ 

ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ 

4 Uyan M., 2013  

Castillo C. P. et al., 2016  

Sanchez-Lozano J. M. et al., 

2013  

Janke J. R., 2010  

ʆʙôʻʢʪʠ ʚʦʜʥʦʛʦ ʬʦʥʜʫ 4 Castillo C. P. et al., 2016  

Charabi Y. et al., 2011  

Sanchez-Lozano J. M. et al., 

2013  

Aran Carrion et al., 2008b  

 

2.2.2. ʋʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʱʦʜʦ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ ʚʧʣʠʚʫ 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʫ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʚʧʣʠʚ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚôʷʟʘʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ 

(ʇʝʨʦʚʠʯ, ɯ.ʃ., ɺʠʥʘʨʯʠʢ, ʃ.ɺ., 2013). ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʯʽʪʢʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʦʢʘʟʽʚ ʚʧʣʠʚʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʢʽʥʮʝʚʠʡ 
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ʨʝʟʫʣʴʪʘʪ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʏʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʯʽʪʢʦʾ, ʧʦʚʥʦʾ ʪʘ 

ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʷʢʦʩʪʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʦʢʨʝʤʦʛʦ ʬʘʢʪʦʨʫ ʻ ʥʝ ʩʘʤʘ 

ʚʝʣʠʯʠʥʘ, ʘ ʩʫʜʞʝʥʥʷ ʧʨʦ ʾʾ ʟʥʘʯʝʥʥʷ, ʚʠʩʣʦʚʣʝʥʝ ʦʢʨʝʤʦʶ ʣʶʜʠʥʦʶ 

(ʝʢʩʧʝʨʪʦʤ) (ʇʝʨʦʚʠʯ, ɯ.ʃ., 2013). 

 ʇʨʠ  ʟʘʩʪʦʩʫʚʘʥʥʽ  ʜʘʥʦʛʦ  ʤʝʪʦʜʫ ʬʦʨʤʫʶʪʴ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ ʽʟ ʧʨʦʚʽʜʥʠʭ 

ʬʘʭʽʚʮʽʚ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʩʢʣʘʜʘʶʪʴ 

ʘʥʢʝʪʫ ʪʘ ʰʢʘʣʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʦʢ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʯʠʩʣʦ ʬʘʢʪʦʨʽʚ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 15, ʘ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʯʠʩʣʦ ʝʢʩʧʝʨʪʽʚ ʧʦʚʠʥʥʦ ʚ 2-3 

ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ. 

 ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʤʝʪʦʜʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʥʘʣʝʞʠʪʴ ʚʠʟʥʘʯʝʥʥʶ 

ʟʥʘʯʫʱʦʩʪʽ ʷʢ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ (ʬʘʢʪʦʨʽʚ), ʪʘʢ ʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʽʚ. 

 ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʡʯʘʩʪʽʰʝ ʤʝʪʦʜ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʚʢʣʶʯʘʻ ʪʘʢʽ ʝʪʘʧʠ: ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʶʪʴ ʩʠʩʪʝʤʫ ʨʘʥʛʽʚ ʬʘʢʪʦʨʽʚ ʪʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʾʭ ʟʥʘʯʫʱʽʩʪʴ; ʥʘ ʜʨʫʛʦʤʫ ï ʨʘʥʛʠ ʝʢʩʧʝʨʪʽʚ ʪʘ ʨʽʚʝʥʴ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʽʚ. ʂʨʠʪʝʨʽʻʤ ʚʠʟʥʘʯʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʩʫʜʞʝʥʴ 

ʝʢʩʧʝʨʪʽʚ ʻ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ (ɻʨʦʤʦʚʘ, ʅ.ʄ., ɻʨʦʤʦʚʘ, ʅ.ʀ.,  2007): 
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ʜʝ m ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ;  n  ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ. 

 ɿʥʘʯʝʥʥʷ 
j

d ʧʨʝʜʩʪʘʚʣʷʻ ʚʽʜʭʠʣʝʥʥʷ ʩʫʤʠ ʨʘʥʛʽʚ ʦʢʨʝʤʦʛʦ j  ʬʘʢʪʦʨʫ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʬʘʢʪʦʨʽʚ. ʊʦʙʪʦ 
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S  ï ʩʫʤʘ ʨʘʥʛʽʚ j  ʬʘʢʪʦʨʫ. 
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3 )( ,                                                  (2.3) 

ʜʝ e ï ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ ʟʚôʷʟʘʥʠʭ (ʦʜʥʘʢʦʚʠʭ) ʬʘʢʪʦʨʽʚ;    
e

t ï ʢʽʣʴʢʽʩʪʴ  ʟʚôʷʟʘʥʠʭ 

ʨʘʥʛʽʚ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

 ɺ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʟʚôʷʟʘʥʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʣʘ (2.3) ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ 
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 ʇʨʠ ʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʩʥʦʚʢʠ ʝʢʩʧʝʨʪʽʚ: 

(0ï0,2) ï ʥʝʫʟʛʦʜʞʝʥʽ; 

(0,2ï0,4) ï ʩʣʘʙʦ ʫʟʛʦʜʞʝʥʽ; 

(0,4ï0,6) ï ʧʦʤʽʪʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ; 

(0,6ï0,8) ï ʭʦʨʦʰʘ ʫʟʛʦʜʞʝʥʽʩʪʴ; 

(0,8ï0,9) ï ʩʠʣʴʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ; 

(0,9ï1,0) ï ʜʫʞʝ ʚʠʩʦʢʘ ʫʟʛʦʜʞʝʥʽʩʪʴ. 

ʊʽʣʴʢʠ ʧʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʥʛʽʚ ʝʢʩʧʝʨʪʽʚ ʽ ʨʽʚʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ 

ʩʫʜʞʝʥʴ ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ - ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ 

ʢʨʠʪʝʨʽʾʚ, ʘ ʪʘʢʦʞ ʾʭ ʚʘʛʫ. 

2.2.3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛ 

ʢʨʠʪʝʨʽʾʚ 

ɻʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʤʦʜʝʣʶʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʻʨʘʨʭʽʾ, ʚʝʨʰʠʥʘ ʷʢʦʾ ʻ ʛʦʣʦʚʥʦʶ 

ʤʝʪʦʶ ʟʘʚʜʘʥʥʷ, ʘ ʤʦʞʣʠʚʽ ʘʣʴʪʝʨʥʘʪʠʚʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʮʽʥʮʽ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʦʩʥʦʚʽ.  

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʮʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʩʚʦʻʥʥʷ ʚʘʛʠ 

ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʘʻ ʾʭ ʚʽʜʥʦʩʥʫ ʚʘʞʣʠʚʽʩʪʴ ʫ 

ʦʩʪʘʪʦʯʥʦʤʫ ʨʽʰʝʥʥʽ, ʧʨʠʡʥʷʪʦʤʫ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʽ. ʄʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʘʨʘʭ 

ʧʦʨʽʚʥʷʥʥʷ ʚ ʤʝʞʘʭ ʦʙʝʨʥʝʥʦʾ ʤʘʪʨʠʮʽ, ʚ ʷʢʽʡ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʮʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʢʨʠʪʝʨʽʾʚ. ɺʽʜʧʦʚʽʜʥʦ, ʩʪʚʦʨʶʻʪʴʩʷ ʤʘʪʨʠʮʷ ʧʦʨʽʚʥʷʥʥʷ 

ʤʽʞ ʧʘʨʘʤʠ ʢʨʠʪʝʨʽʾʚ, ʧʨʦʪʠʩʪʘʚʣʷʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʢʦʞʥʦʾ ʧʘʨʠ ʚʩʽʤ ʽʥʰʠʤ. 
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ʇʦʪʽʤ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʝʢʪʦʨ ʧʨʽʦʨʠʪʝʪʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʘʛ (ɤj). ʎʽ ʚʘʛʠ ʻ 

ʢʽʣʴʢʽʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫʟʛʦʜʞʝʥʦʩʪʽ ʦʮʽʥʦʯʥʠʭ ʩʫʜʞʝʥʴ ʤʽʞ ʧʘʨʘʤʠ ʢʨʠʪʝʨʽʾʚ. 

ʐʢʘʣʘ ʦʮʽʥʦʢ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (Saaty, 1992): 

S = {1/9, 1/8, 1/7, 1/6, 1/5, 1/4, 1/3, 1/ 2, 1, 2, 3, 4, 5, 6, 7, 8, 9},  (2.5) 

ʇʦʨʽʚʥʷʣʴʥʽ ʦʮʽʥʢʠ ʩʪʘʚʣʷʪʴʩʷ ʝʢʩʧʝʨʪʦʤ ʟ ʥʘʡʚʠʱʠʤ ʨʘʥʛʦʤ, ʘ ʤʘʪʨʠʮʷ 

ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ (ʪʘʙʣ. 2.5) ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣʠʮʽ 2.4. 

ʊʘʙʣʠʮʷ 2.4  

ɼʝʚôʷʪʠʙʘʣʴʥʘ ʰʢʘʣʘ ʦʮʽʥʦʢ Saaty 

ʆʮʽʥʢʠ 

ʚʘʞʣʠʚʦʩʪʽ 

ʢʨʠʪʝʨʽʶ 

ʆʧʠʩ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ ʈʽʚʝʥʴ ʧʨʠʜʘʪʥʦʩʪʽ 

1 ʨʽʚʥʦʮʽʥʥʘ  ʅʘʡʥʠʞʯʘ ʧʨʠʜʘʪʥʽʩʪʴ 

2 ʚʽʜ ʨʽʚʥʦʮʽʥʥʦʾ ʜʦ ʧʦʤʽʨʥʦʾ  ɼʫʞʝ ʥʠʟʴʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

3 ʧʦʤʽʨʥʘ ʅʠʟʴʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

4 ʚʽʜ ʧʦʤʽʨʥʦʾ ʜʦ ʚʝʣʠʢʦʾ ʇʦʤʽʨʥʦ ʥʠʟʴʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

5 ʚʝʣʠʢʘ ʇʦʤʽʨʥʘ ʧʨʠʜʘʪʥʽʩʪʴ 

6 ʚʽʜ ʚʝʣʠʢʦʾ ʜʦ ʜʫʞʝ ʚʝʣʠʢʦʾ ʇʦʤʽʨʥʦ ʚʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

7 ʜʫʞʝ ʚʝʣʠʢʘ ɺʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

8 ʚʽʜ ʜʫʞʝ ʚʝʣʠʢʦʾ ʜʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʦʾ ɼʫʞʝ ʚʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

9 ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ ʅʘʡʚʠʱʘ ʧʨʠʜʘʪʥʽʩʪʴ 

ʊʘʙʣʠʮʷ 2.5 

ʄʘʪʨʠʮʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

 F1 F2 F3 

F1 1 F1F2 F1F3 

F2 F2F1 1 F2F3 

F3 F3F1 F3F2 1 

Ɇ    

ʎʝʡ ʧʨʦʮʝʩ ʛʝʥʝʨʫʻ ʜʦʧʦʤʽʞʥʫ ʤʘʪʨʠʮʶ - ʥʦʨʤʘʣʽʟʦʚʘʥʫ ʤʘʪʨʠʮʶ 

ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ (ʪʘʙʣ. 2.6), ʚ ʷʢʽʡ ʟʥʘʯʝʥʥʷ ʚ ʢʦʞʥʽʡ ʢʦʤʽʨʮʽ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʜʽʣʫ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʫʜʞʝʥʥʷ (aij) ʥʘ ʩʫʤʫ ʟʥʘʯʝʥʴ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʦʚʧʮʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ 

ʟʥʘʯʝʥʴ ʨʷʜʢʽʚ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʝʢʪʦʨʫ ʧʨʽʦʨʠʪʝʪʫ (ɤj). 
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ʊʘʙʣʠʮʷ 2.6 

ʅʦʨʤʘʣʽʟʦʚʘʥʘ ʤʘʪʨʠʮʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

 F1 F2 F3 

ɺʝʢʪʦʨ 

ʧʨʽʦʨʠʪʝʪʫ 

(ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʢʦʞʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ï ɺʘʛʘ) 

F1 1/ɆF1 F1F2/ɆF2 F1F3/ɆF3 ɤ1 

F2 F2F1/ɆF1 1/ɆF2 F2F3/ɆF3 ɤ2 

F3 F3F1/ɆF1 F3F2/ɆF2 1/ɆF3 ɤ3 

Ɇ    1 

ɼʣʷ ʦʮʽʥʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1) ɺʠʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʟʚʘʞʝʥʦʾ ʩʫʤʠ (ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʽ 

ʧʦʨʽʚʥʷʥʴ ʥʘ ʚʝʢʪʦʨ ʧʨʽʦʨʠʪʝʪʽʚ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʥʦʚʠʡ ʚʝʢʪʦʨ ʩʪʦʚʧʮʷ. ʇʦʪʽʤ 

ʨʦʟʜʽʣʠʪʠ ʧʝʨʰʠʡ ʢʦʤʧʦʥʝʥʪ ʥʦʚʦʛʦ ʚʝʢʪʦʨʘ ʩʪʦʚʧʮʷ ʥʘ ʧʝʨʰʫ ʩʢʣʘʜʦʚʫ 

ʚʝʢʪʦʨʘ ʧʨʽʦʨʠʪʝʪʽʚ, ʜʨʫʛʠʡ ʢʦʤʧʦʥʝʥʪ ʥʦʚʦʛʦ ʚʝʢʪʦʨʘ ʩʪʦʚʧʮʷ ʥʘ ʜʨʫʛʫ 

ʩʢʣʘʜʦʚʫ ʚʝʢʪʦʨʘ ʧʨʽʦʨʠʪʝʪʽʚ ʪʦʱʦ); 

2) ɺʠʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ (ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ ʚʝʢʪʦʨʘ ʟʚʘʞʝʥʦʾ 

ʩʫʤʠ ʥʘ ʢʨʠʪʝʨʽʾ ʚʘʛ). 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ 

ʣʷʤʙʜʘ (ɚ) - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ (ʬʦʨʤ.2.6) ʽ ʽʥʜʝʢʩ 

ʫʟʛʦʜʞʝʥʦʩʪʽ (CI) (ʬʦʨʤ.2.7). 

ʇ
В ȟȟȢȢȟ

 ,       (2.6) 

ʜʝ  ɚ - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ; Ci - ʚʝʢʪʦʨ ʫʟʛʦʜʞʝʥʦʩʪʽ; 

n - ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʫʟʛʦʜʞʝʥʦʩʪʽ CI ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ɚ ʟʘʚʞʜʠ 

ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʨʦʟʛʣʷʥʫʪʠʭ ʢʨʠʪʝʨʽʾʚ (n) ʜʣʷ ʧʦʟʠʪʠʚʥʦʾ ʪʘ 

ʦʙʝʨʥʝʥʦʾ ʤʘʪʨʠʮʴ ʽ ɚ = n, ʷʢʱʦ ʤʘʪʨʠʮʷ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʻ ʫʟʛʦʜʞʝʥʦʶ 

ʤʘʪʨʠʮʝʶ. ɺʽʜʧʦʚʽʜʥʦ, ɚ-n ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʽʨʫ ʩʪʫʧʝʥʷ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ. 

ʎʝ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʫʣʠ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ὅὍ 
 

 
 ,       (2.7) 

ʜʝ  CI - ʽʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ; ɚ - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ; 

n - ʢʽʣʴʢʽʩʪʴ ʢʨʠʪʝʨʽʾʚ. 

ɯʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʢʘʟʫʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʫʟʛʦʜʞʝʥʦʩʪʽ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽʥʜʝʢʩʫ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʧʦʨʽʚʥʶʻ ʡʦʛʦ ʟ 

ɯʥʜʝʢʩʦʤ ʚʠʧʘʜʢʦʚʦʩʪʽ  - Random Index (RI), ʽ ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʻ 

ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ (CR), ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

ὅὙ   ,         (2.8) 

ʜʝ  CR - ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ; CI - ʽʥʜʝʢʩ 

ʫʟʛʦʜʞʝʥʦʩʪʽ; RI ï ʽʥʜʝʢʩ ʚʠʧʘʜʢʦʚʦʩʪʽ. 

ɯʥʜʝʢʩ ʚʠʧʘʜʢʦʚʦʩʪʽ RI - ʮʝ ʽʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ ʚʠʧʘʜʢʦʚʦ ʟʛʝʥʝʨʦʚʘʥʦʾ 

ʤʘʪʨʠʮʽ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʨʷʜʢʫ 1-10, ʦʪʨʠʤʘʥʦʾ ʰʣʷʭʦʤ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʽʥʜʝʢʩʽʚ ʚʠʧʘʜʢʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʤʽʨ ʚʠʙʽʨʢʠ 500 (Saaty, 1997). ʋ 

ʪʘʙʣʠʮʽ 2.7 ʧʦʢʘʟʘʥʦ ʟʥʘʯʝʥʥʷ RI, ʚʽʜʩʦʨʪʦʚʘʥʽ ʟʘ ʧʦʨʷʜʢʦʤ ʤʘʪʨʠʮʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʫʟʛʦʜʞʝʥʦʩʪʽ (CR) ʧʦʢʘʟʫʻ, ʱʦ ʷʢʱʦ CR<0.10, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʢʘʟʫʻ ʥʘ ʭʦʨʦʰʠʡ ʨʽʚʝʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʫ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʥʷʭ; ʷʢʱʦ ʞ 

CR>0,10, ʪʦ ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʩʫʧʝʨʝʯʣʠʚʽ ʩʫʜʞʝʥʥʷ. ʋ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʩʣʽʜ ʧʝʨʝʛʣʷʥʫʪʠ ʧʦʯʘʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚ ʤʘʪʨʠʮʽ ʧʦʧʘʨʥʦʛʦ 

ʧʦʨʽʚʥʷʥʥʷ. 

ʊʘʙʣʠʮʷ 2.7 

ɯʥʜʝʢʩ ʚʠʧʘʜʢʦʚʦʩʪʽ 

ʇʦʨʷʜʦʢ 

ʤʘʪʨʠʮʽ 
1 2 3 4 5 6 7 8 9 10 

ɯʥʜʝʢʩ 

ʚʠʧʘʜʢʦʚʦʩʪʽ 

RI 

0.00 0.00 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49 
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ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ  

QGIS  

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ, 

ʦʙʤʽʥ, ʘʥʘʣʽʟ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ 

ʜʘʥʠʭ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ  

MultiSpec  

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ 

ɹʘʟʘ ʜʘʥʠʭ PostgreSQL  
ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʰʠʨʝʥʥʷʤ 

PostGIS 

ʟʙʝʨʽʛʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟ ʜʘʥʠʭ 

 

2.3. ʄʝʪʦʜʠ ɼɿɿ ʪʘ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʜʫʨʽ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ 

ɼʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʘ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ FOSS 

(ʚʽʣʴʥʦʛʦ ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ) ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ 

ʚʩʽʤ ʟʘʮʽʢʘʚʣʝʥʠʤ ʽʥʚʝʩʪʦʨʘʤ, ʢʣʽʻʥʪʘʤ, ʧʽʜʧʨʠʻʤʮʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʫ 

ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʫ ʢʘʨʪʫ-ʩʭʝʤʫ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʜʣʷ ʉɽʉ 

ʙʝʟʢʦʰʪʦʚʥʦ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ PostgreSQL Open Source Database ʟ 

ʨʦʟʰʠʨʝʥʥʷʤ PostGIS, ʧʨʦʛʨʘʤʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS ʪʘ MultiSpec (ʨʠʩ.2.2). 

PostgreSQL Open Source Database (v.9.5.7) ʟ ʨʦʟʰʠʨʝʥʥʷʤ PostGIS 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. 

QGIS 2.16.3 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ, ʦʙʤʽʥʫ, 

ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. 

MultiSpec 3.31 - ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʠʢʦʥʫʻ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ - ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ 

ʦʮʽʥʢʘ ʧʨʦʚʝʜʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.2. ʄʦʜʝʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS 

[ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 
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2.3.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʪʘ ʟ ʨʦʟʰʠʨʝʥʥʷʤ PostGIS 

PostgreSQL - ʮʝ ʧʦʪʫʞʥʘ ʦʙ'ʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ 

ʜʘʥʠʭ (ʉʂɹɼ) (ʘʥʛʣ.- ORDBMS) ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ. ɺʦʥʘ ʧʨʘʮʶʻ ʥʘ 

ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʚʢʣʶʯʘʶʯʠ Linux, UNIX ʽ Windows. ɺʦʥʘ 

ʧʦʚʥʽʩʪʶ ʩʫʤʽʩʥʘ ʟ ACID, ʤʘʻ ʧʦʚʥʫ ʧʽʜʪʨʠʤʢʫ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʽʚ, ʦʙ'ʻʜʥʘʥʴ, 

ʧʝʨʝʛʣʷʜʽʚ, ʪʨʠʛʝʨʽʚ ʽ ʟʙʝʨʝʞʝʥʠʭ ʧʨʦʮʝʜʫʨ (ʥʘ ʜʝʢʽʣʴʢʦʭ ʤʦʚʘʭ). ɺʦʥʘ ʚʢʣʶʯʘʻ 

ʙʽʣʴʰʽʩʪʴ ʪʠʧʽʚ ʜʘʥʠʭ SQL: 2008, ʚʢʣʶʯʘʶʯʠ INTEGER, NUMERIC, 

BOOLEAN, CHAR, VARCHAR, DATE, INTERVAL ʽ TIMESTAMP. 

ɼʝʷʢʽ ʟʘʛʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙôʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʦʾ ʉʂɹɼ PostgreSQL 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʪʘʙʣʠʮʽ 2.8 (PostgreSQL Documentation, 2019). 

ʊʘʙʣʠʮʷ 2.8 

ɿʘʛʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʙʘʟʠ ʜʘʥʠʭ ʅʝʦʙʤʝʞʝʥʦ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʪʘʙʣʠʮʽ 32 ʊʝʨʘʙʘʡʪ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʨʷʜʢʘ 1,6 ʊʝʨʘʙʘʡʪ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʦʣʷ 1 ɻʙ 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʫ ʦʜʥʽʡ ʪʘʙʣʠʮʽ ʅʝʦʙʤʝʞʝʥʦ 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ ʫ ʦʜʥʽʡ ʪʘʙʣʠʮʽ 250 ï 1600 (ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʩʪʦʚʧʮʷ) 

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʜʝʢʩʽʚ ʫ ʦʜʥʽʡ ʪʘʙʣʠʮʽ ʅʝʦʙʤʝʞʝʥʦ 

ʈʦʟʰʠʨʝʥʥʷ PostGIS ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʝʨʚʝʨʫ PostgreSQL ʧʨʘʮʶʚʘʪʠ ʽʟ 

ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʽ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʷʢ ʙʘʟʦʚʫ ʧʨʦʩʪʦʨʦʚʫ 

ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ), ʥʘʧʨʠʢʣʘʜ, ʚ QGIS. ʈʦʟʨʦʙʢʘ 

PostGIS ʙʫʣʘ ʩʪʚʦʨʝʥʘ Refractions Research ʷʢ ʧʨʦʝʢʪ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ 

ʢʦʜʦʤ ʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʟʘ GNU General Public License [ɼʦʢʫʤʝʥʪʘʮʽʷ PostGIS]. 

PostGIS ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʫ ʨʦʙʦʪʽ ʟʘʚʜʷʢʠ ʡʦʛʦ ʤʽʮʥʦʤʫ ʟʚ`̫ʟʢʫ ʟ QGIS 

Software ʪʘ ʡʦʛʦ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ. 

ʇʨʦʩʪʦʨʦʚʽ ʚʝʢʪʦʨʥʽ ʜʘʥʽ ʪʘ ʥʝʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʫ QGIS 

Software ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʪʘ ʟʙʝʨʝʞʝʥʽ ʯʝʨʝʟ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʰʠʨʝʥʥʷ 

PostGIS ʥʘ ʩʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL (ʨʠʩ.2.3). 
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ʈʠʩ. 2.3. ɿʚôʷʟʦʢ QGIS ʪʘ ʙʘʟʠ ʜʘʥʠʭ PostgreSQL [ɼʞʝʨʝʣʦ: ʘʚʪʦʨ] 

 

2.3.2. ɸʥʘʣʽʟ ʦʩʥʦʚʥʦʛʦ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

QGIS ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

QGIS - ʮʝ ʟʨʫʯʥʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʛʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʧʽʜ ʣʽʮʝʥʟʽʻʶ GNU General Public 

License. QGIS ʻ ʦʬʽʮʽʡʥʠʤ ʧʨʦʝʢʪʦʤ Open Source Geospatial Foundation 

(OSGeo). ɺʽʥ ʧʨʘʮʶʻ ʥʘ Linux, Unix, Mac OSX, Windows, Android ʽ ʧʽʜʪʨʠʤʫʻ 

ʯʠʩʣʝʥʥʽ ʚʝʢʪʦʨʥʽ, ʨʘʩʪʨʦʚʽ ʬʦʨʤʘʪʠ ʽ ʬʫʥʢʮʽʾ. 

QGIS ʤʦʞʝ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, ʢʝʨʫʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʽ 

ʩʪʚʦʨʶʚʘʪʠ ʜʨʫʢʦʚʘʥʽ ʢʘʨʪʠ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ ʚʠʢʣʘʜ ʰʝʩʪʠ ʟʘʛʘʣʴʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʬʫʥʢʮʽʡ QGIS: 

- ʧʝʨʝʛʣʷʜ ʜʘʥʠʭ; 

- ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ; 

- ʩʪʚʦʨʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʝʢʩʧʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ; 

- ʘʥʘʣʽʟ ʜʘʥʠʭ; 

- ʧʫʙʣʽʢʘʮʽʷ ʢʘʨʪ ʚ ɯʥʪʝʨʥʝʪʽ; 

 

 

  ɹʘʟʘ ʜʘʥʠʭ 

PostgreSQL 

ʈʦʟʰʠʨʝʥʥʷ 

PostGIS 

QGIS 

¶ ɺʝʢʪʦʨʥʽ ʜʘʥʽ 

¶ ʊʘʙʣʠʮʽ  



  

71 

 

- ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ QGIS (ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʛʽʥʽʚ, ʥʘʧʠʩʘʥʠʭ 

ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʚʘʥʪʘʞʠʪʠ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʝʢʪʫ ʜʘʥʽ ʟ OpenStreetMap; ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ ʧʨʦʝʢʪʫ PostgreSQL ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ çDB Managerè ʽ 

çAdd PostGIS layersè; ʟʜʽʡʩʥʠʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʪʘ ʚʠʢʣʶʯʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢ çSlopeè, çAspectè, 

çMultiDistance Bufferè, çResampleè, çOrdered Weighted Averagingè, çPluginsè, 

çClip raster by mask layerè ʪʘ ʽʥʰʽ; ʦʧʨʘʮʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʽ ʩʪʚʦʨʠʪʠ ʤʘʩʢʫ ʟʝʤʝʣʴ ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʩʦʥʷʯʥʦʾ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ɯʥʩʪʨʫʤʝʥʪ çSlopeè (çʋʭʠʣè) ʫ ʤʦʜʫʣʽ çTerrain modelsè (çʄʦʜʝʣʽ 

ʤʽʩʮʝʚʦʩʪʽè) ʚ QGIS ʨʦʟʨʘʭʦʚʫʻ ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ (ʧʽʢʩʝʣʷ) ʤʘʢʩʠʤʘʣʴʥʫ 

ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʚ ʟʥʘʯʝʥʥʽ z ʤʽʞ ʢʦʥʢʨʝʪʥʦʶ ʢʦʤʽʨʢʦʶ ʽ ʩʫʩʽʜʥʽʤʠ ʟ ʥʝʶ 

ʢʦʤʽʨʢʘʤʠ. 

ɹʘʟʦʚʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʫʭʠʣʫ: 

ˠ̖̉ ̌̄ ̑́̅̔̒ὥ̉ὶὧὸὫ
Ў

Ў

Ў

Ў
 ,   (2.9) 

ʜʝ 
Ў

Ў
 ï  ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ ʟ ʟʘʭʦʜʫ ʥʘ 

ʩʭʽʜ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʢʦʤʽʨʢʠ; 
Ў

Ў
 ï ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʽ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʢʦʤʽʨʢʠ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʚ ʟʥʘʯʝʥʥʷʭ ʚʠʩʦʪʠ ʥʘ ʦʜʠʥʠʮʶ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʢʦʤʽʨʢʦʶ ʽ ʚʽʩʴʤʦʤʘ ʩʫʩʽʜʥʽʤʠ ʟ ʥʝʶ ʢʦʤʽʨʢʘʤʠ ʚʠʟʥʘʯʘʻ ʩʘʤʠʡ ʢʨʫʪʠʡ ʩʧʫʩʢ 

ʚʥʠʟ ʧʦ ʩʭʠʣʫ ʟ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʽʨʢʠ. ʏʠʤ ʥʠʞʯʝ ʟʥʘʯʝʥʥʷ ʫʭʠʣʫ ï ʪʠʤ ʙʽʣʴʰ 

ʧʣʦʩʢʘ ʤʽʩʮʝʚʽʩʪʴ; ʯʠʤ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʫʭʠʣʫ - ʪʠʤ ʢʨʫʪʽʰʠʡ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ 

(Burrough, P. A. et al., 1998). 

ɯʥʩʪʨʫʤʝʥʪ çAspectè (çɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚè) ʫ ʤʦʜʫʣʽ çTerrain modelsè 

(çʄʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪʽè) ʚʩʪʘʥʦʚʣʶʻ ʥʘʧʨʷʤʦʢ ʩʭʠʣʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʫʧʝʥʷ 
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ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʚʽʜ ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ ʜʦ ʩʫʩʽʜʥʽʭ. ɿʥʘʯʝʥʥʷ ʚʩʽʭ ʢʦʤʽʨʦʢ ʚʠʭʽʜʥʦʛʦ 

ʨʘʩʪʨʫ ʚʢʘʟʫʶʪʴ ʥʘʧʨʷʤ ʟʘ ʢʦʤʧʘʩʦʤ, ʟ ʷʢʠʤ ʩʪʠʢʘʻʪʴʩʷ ʧʦʚʝʨʭʥʷ ʫ ʜʘʥʦʤʫ 

ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʅʘʧʨʷʤ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʚ ʛʨʘʜʫʩʘʭ 

ʚʽʜ 0
0
 (ʧʽʚʥʽʯ) ʜʦ 360

0
 (ʟʥʦʚʫ ʧʽʚʥʽʯ), ʧʨʦʭʦʜʷʯʠ ʧʦʚʥʠʡ ʢʨʫʛ (ʨʠʩ.2.4). ʇʣʦʩʢʠʤ 

ʦʙʣʘʩʪʷʤ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʘʧʨʷʤʢʠ ʚʥʠʟ ʧʦ ʩʭʠʣʫ, ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ -1 

(Burrough, P. A. et al., 1998). 

 

ʈʠʩ. 2.4. ʅʘʧʨʷʤʠ ʩʭʠʣʫ [ɼʞʝʨʝʣʦ: Burrough, P. A. et al., 1998] 

ɹʘʟʦʚʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ 

ʩʭʠʣʽʚ: 

˒̨̗̠̋̒̐̏̈̉ ̨̖̒̉̌̃ ̄ ̑́̅̔̒ὥ̉ὶὧὸὫ
Ў

Ў
Ў

Ў

 ,   (2.10) 

ʜʝ 
Ў

Ў
 ï  ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ ʟ ʟʘʭʦʜʫ ʥʘ 

ʩʭʽʜ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʢʦʤʽʨʢʠ; 
Ў

Ў
 ï ʩʪʫʧʽʥʴ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʽ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʢʦʤʽʨʢʠ. 

ʇʣʘʛʽʥ çMulti-Distance Bufferè ʩʪʚʦʨʶʻ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʙʫʬʝʨʥʠʡ 

ʚʝʢʪʦʨʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʟ ʚʭʽʜʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʽ ʥʘʙʦʨʫ ʚʽʜʩʪʘʥʝʡ. 

ʈʝʟʫʣʴʪʘʪ ʥʘʙʦʨʫ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ̔ʩʤʫʛ ʦʙʣʘʩʪʝʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʜʘʥʠʭ 

ʙʫʬʝʨʥʠʭ ʚʽʜʩʪʘʥʝʡ. ʗʢʱʦ 100 ʽ 200 ʥʘʜʘʥʽ ʷʢ ʚʽʜʩʪʘʥʽ, ʨʝʟʫʣʴʪʫʶʯʠʡ ʥʘʙʽʨ 

ʜʘʥʠʭ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʚʦʭ ʩʤʫʛ - ʦʜʥʘ ʙʫʜʝ ʤʽʩʪʠʪʠ ʦʙʣʘʩʪʴ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʤʝʞʘʭ 100 ʦʜʠʥʠʮʴ ʚʽʜ ʛʝʦʤʝʪʨʽʾ ʚʭʽʜʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ, ʘ ʽʥʰʘ ʙʫʜʝ 

ʤʽʩʪʠʪʠ ʦʙʣʘʩʪʴ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 100 ʜʦ 200 ʦʜʠʥʠʮʴ ʚʽʜ ʛʝʦʤʝʪʨʽʾ 

ʚʭʽʜʥʦʛʦ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʨʘʪʠ ʣʠʰʝ ʙʫʬʝʨ ʥʘʚʢʦʣʦ 

ʚʠʙʨʘʥʠʭ ʚʝʢʪʦʨʽʚ. 
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ɯʥʩʪʨʫʤʝʥʪ  çResampleè (çʇʝʨʝʜʠʩʢʨʝʪʠʟʘʮʽʷè) ʜʦʟʚʦʣʷʻ ʧʨʠʚʝʩʪʠ ʚʩʽ 

ʧʽʢʩʝʣʽ ʚʩʽʭ ʨʘʩʪʨʽʚ ʥʘʙʦʨʫ ʜʦ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ, ʱʦʙ ʫʩʽ ʨʘʩʪʨʠ ʤʘʣʠ 

ʦʜʥʘʢʦʚʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʢʽʥʮʝʚʦʾ ʤʝʪʠ 

ʨʦʟʨʽʟʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʜʠʩʢʨʝʪʠʟʘʮʽʾ [QGIS 2.18 

Documentation]:  

ü Nearest Neighbor - ʄʝʪʦʜ ʥʘʡʙʣʠʞʯʦʛʦ ʩʫʩʽʜʘ; 

ü Bilinear (2x2 kernel) - ɹʽʣʽʥʽʡʥʠʡ (2x2 ʷʜʨʘ); 

ü Cubic (4x4 kernel): Cubic Convolution Approximation  - ʂʫʙʽʯʥʠʡ (4x4 

ʷʜʨʦ): ʘʧʨʦʢʩʠʤʘʮʽʷ ʢʫʙʽʯʥʦʾ ʟʛʦʨʪʢʠ; 

ü Cubic B-Spline (4x4 kernel): Cubic B-Spline Approximation - ʂʫʙʽʯʥʠʡ B-

ʩʧʣʘʡʥ (4x4 ʷʜʨʦ): ʢʫʙʽʯʥʝ B-ʩʧʣʘʡʥ ʥʘʙʣʠʞʝʥʥʷ; 

ü Lanczos (6x6 kernel) - ɯʥʪʝʨʧʦʣʷʮʽʷ Lanczos; 

ü Average - ʉʝʨʝʜʥʻ: ʦʙʯʠʩʣʶʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʽʢʩʝʣʽʚ NODATA; 

ü Mode -  ʈʝʞʠʤ: ʚʠʙʠʨʘʻ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʩʽʭ 

ʚʠʙʽʨʢʦʚʠʭ ʪʦʯʢʘʭ; 

ü Maximum, Minimum, Mediane, First Quartile (Q1)  - ʄʘʢʩʠʤʘʣʴʥʝ, 

ʤʽʥʽʤʘʣʴʥʝ, ʤʝʜʽʘʥʘ, ʧʝʨʰʠʡ ʢʚʘʨʪʠʣʴ (Q1) ʚʩʽʭ ʧʽʢʩʝʣʽʚ ʟʽ ʟʥʘʯʝʥʥʷʤ 

NODATA. 

ʇʨʦʮʝʜʫʨʘ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ ʫʩʝʨʝʜʥʝʥʥʷ çOrdered Weighted 

Averagingè, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 2.3, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʧʨʠʩʚʦʶʚʘʪʠ ʩʚʦʾ ʚʽʜʧʦʚʽʜʥʽ ʚʘʛʠ 

ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʢʘʨʪʫ ʜʣʷ çʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʠʭè ʟʝʤʝʣʴ ʜʣʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʥʝ ʪʽʣʴʢʠ. 

ɼʣʷ ʮʽʣʝʡ ʚʠʢʦʥʘʥʥʷ ʨʘʩʪʨʦʚʦʛʦ ʦʚʝʨʣʝʡʥʦʛʦ ʟʚʘʞʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚ QGIS 

2.16.3 ʚʙʫʜʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ çOrdered Weighted Averagingè (çɺʧʦʨʷʜʢʦʚʘʥʝ 

ʟʚʘʞʝʥʝ ʫʩʝʨʝʜʥʝʥʥʷè), ʨʘʥʽʰʝ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ SAGA. 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ ʨʘʩʪʨʦʚʠʭ ʰʘʨʽʚ, ʷʢʠʤ ʧʨʠʩʚʦʻʥʽ 

ʧʝʚʥʽ ʚʘʛʠ. QGIS ʚʠʢʦʨʠʩʪʦʚʫʻ ɸʣʛʝʙʨʫ ʣʦʛʽʢʠ - ʜʚʽʡʢʦʚʫ ʘʣʛʝʙʨʫ (Boolean 

algebra) ʜʣ̫ ʚʠʢʦʥʘʥʥʷ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʫʤʦʚʥʽ ʦʧʝʨʘʪʦʨʠ ʥʘ ʚʭʽʜʥʠʭ ʰʘʨʘʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ ʧʨʠʜʘʪʥʦʩʪʽ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʚʭʽʜʥʦʛʦ ʰʘʨʫ ʩʣʽʜ ʧʨʠʟʥʘʯʠʪʠ ʧʝʚʥʝ ʟʥʘʯʝʥʥʷ ʚʘʛʠ. ʎʝ ʟʥʘʯʝʥʥʷ ʚʘʛʠ 

ʤʥʦʞʠʪʴʩʷ ʥʘ ʚʭʽʜʥʠʡ ʰʘʨ. 

ɺʭʽʜʥʽ ʰʘʨʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʢʨʠʪʝʨʽʷʤ: 

V ʦʜʥʘʢʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ; 

V ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ ʢʦʤʽʨʢʠ; 

V ʦʜʥʘʢʦʚʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ (ʚʠʩʦʪʘ ʧʽʢʩʝʣʷ / ʰʠʨʠʥʘ ʧʽʢʩʝʣʷ); 

V ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ ʨʘʩʪʨʘ (ʦʜʥʘʢʦʚʽ ʢʦʦʨʜʠʥʘʪʠ x, y ʥʘʡʙʽʣʴʰ 

ʟʘʭʽʜʥʦʛʦ, ʥʘʡʙʽʣʴʰ ʧʽʚʜʝʥʥʦʛʦ ʢʫʪʘ); 

V ʦʜʥʘʢʦʚʠʡ ʤʘʩʰʪʘʙ ʽ ʜʽʘʧʘʟʦʥ ʢʣʘʩʽʚ. 

ʅʘ ʨʠʩ. 2.5 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ 

ʟʚʘʞʝʥʦʛʦ ʫʩʝʨʝʜʥʝʥʥʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʨʝʟʫʣʴʪʫʶʯʦʾ ʢʘʨʪʠ. 

 

ʈʠʩ. 2.5. ʇʨʦʮʝʜʫʨʘ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ ʫʩʝʨʝʜʥʝʥʥʷ çOrdered Weighted 

Averagingè [ɼʞʝʨʝʣʦ: Xinyang Liu, 2013] 

 

ɼʦʜʘʪʠ ɺɸɻʀ 

ʈʘʩʪʨʦʚʽ ʰʘʨʠ 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʨʘʩʪʨʦʚʽ 

ʰʘʨʠ 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʨʘʩʪʨʦʚʽ 

ʰʘʨʠ ʟ ʧʨʠʩʚʦʻʥʠʤʠ 

ʚʘʛʘʤʠ 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʧʨʦʮʝʜʫʨʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ 

ʈʝʟʫʣʴʪʫʶʯʘ ʢʘʨʪʘ 

ɿʘʧʫʩʪʠʪʠ 

ʧʨʦʮʝʜʫʨʫ  
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2.3.3. ʂʣʘʩʠʬʽʢʘʮʽ ̫ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

MultiSpec 

MultiSpec - ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʪʘ ʘʥʘʣʽʟʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ, ʷʢʝ ʨʦʟʨʦʙʣʝʥʦ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ 

Purdue University, ʉʐɸ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʛʨʘʥʪʽʚ ʚʽʜ NASA: NAGW-925, 

NAGW-3924, NAGW5-397. MultiSpec ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʥʽʤʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʩʫʧʫʪʥʠʢʽʚ 

Landsat, ʪʘ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʢ AVIRIS, MODIS, 

Hyperion (Multispec 3.31 Documentation, 2018). 

ɿʘ ʜʦʧʦʤʦʛʦʶ MultiSpec ʚʠʢʦʥʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʢʘ ʧʨʦʚʝʜʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʇʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʧʨʦʛʨʘʤʠ MultiSpec ʟ'ʷʚʠʪʴʩʷ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ ʟ 

ʨʷʜʢʦʤ ʄʝʥʶ (Menu Bar) ʪʘ ʚʽʢʥʦʤ ʚʠʚʝʜʝʥʥʷ ʪʝʢʩʪʫ (Text Output Window), ʚ 

ʷʢʦʤʫ ʚʽʜʦʙʨʘʞʘʪʠʤʝʪʴʩʷ ʫʚʝʩʴ ʨʦʙʦʯʠʡ ʭʽʜ ʧʨʦʛʨʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʪʠʩʪʠʢʘ 

ʬʘʡʣʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʾʾ ʪʦʯʥʽʩʪʴ.  

ʄʦʞʣʠʚʦʩʪʽ ʧʦʪʦʯʥʦʾ ʚʝʨʩʽʾ MultiSpec 3.31 ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ (Multispec 

3.31 Documentation, 2018): 

¶ ʤ̔ʧʦʨʪ ʜʘʥʠʭ ʫ ʬʦʨʤʘʪʽ Binary ʘʙʦ ASCII, ʘ ʪʘʢʦʞ ʫ ʬʦʨʤʘʪʘʭ Band 

Interleaved by Line (BIL), Band Sequential (BSQ), Band Interleaved by 

Sample (BIS);  

¶ ʛ̔ ʩʪʦʛʨʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʫ ʰʢʘʣʠ 

ʩʽʨʦʛʦ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʠ; 

¶ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʟʥʘʯʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ ʯʠ 

ʧʦʣʽʛʦʥʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʚʠʙʽʨʦʢ, ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʣʘʩʽʚ, ʘ 

ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʪʝʩʪʦʚʠʭ ʧʦʣʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ; 

¶ ʜʦʩʪʫʧʥʦ ʰʽʩʪʴ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ: Minimum distance to 

means, Correlation classifier (SAM), Matched filter (CEM), Fisher linear 
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discriminant, Gaussian maximum likelihood, ECHO spectral/spatial 

classifier;  

¶ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʪʝʤʘʪʠʯʥʦʾ ʢʘʨʪʠ ʽʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʥʘʚʯʘʣʴʥʠʭ ʚʠʙʽʨʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ ʟʘ ʢʦʞʥʠʤ ʧʦʣʝʤ, ʢʣʘʩʦʤ ʘʙʦ 

ʛʨʫʧʘʤʠ ʢʣʘʩʽʚ; 

¶ ʢʦʣʴʦʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʜʣʷ ʧʦʣʷ ʯʠ ʢʣʘʩʫ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ - ʮʝ ʧʨʦʮʝʩ ʛʨʫʧʫʚʘʥʥʷ ʧʽʢʩʝʣʽʚ ʫ 

ʟʥʘʯʫʱʽ ʢʣʘʩʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʝʤʝʣʴʥʦʛʦ ʧʦʢʨʠʚʫ. ɿʝʤʝʣʴʥʠʡ 

ʧʦʢʨʠʚ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʟʥʽ ʪʠʧʠ ʨʦʩʣʠʥʥʦʩʪʽ, ʘʩʬʘʣʴʪ, ʛʦʣʽ ˇʨʫʥʪʠ, ʚʦʜʫ, ʽ ʪ.ʜ..  

ʅʘ ʨʠʩ. 2.6 ʧʦʢʘʟʘʥʘ ʽʻʨʘʨʭʽʷ ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ. ɰʭ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ (Horning, N., 2004): 

1. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʤʝʪʦʜ; 

2. ʈʫʯʥʠʡ ʤʝʪʦʜ; 

3. ɻʽʙʨʠʜʥʠʡ ʤʝʪʦʜ. 

 

ʈʠʩ. 2.6. ɯʻʨʘʨʭʽʷ ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ [ɼʞʝʨʝʣʦ: Horning, 

N., 2004] 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʛʨʫʧʫʶʪʴ ʧʽʢʩʝʣʽ ʫ ʟʥʘʯʫʱʽ ʢʘʪʝʛʦʨʽʾ (ʢʣʘʩʠ). 

ɯʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ: ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. 
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ʄʝʪʦʜ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʭʘʥʽʟʤʠ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʧʽʢʩʝʣʽʚ, ʧʦʜʽʙʥʠʭ ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʫ ʢʣʘʩʪʝʨʠ. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʧʨʽʦʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪ ʟʡʦʤʢʠ, ʯʠʩʣʦ ʢʣʘʩʽʚ, ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ. ʂʣʘʩʪʝʨʥʠʡ 

ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʢʦʥʪʫʨʠ ʟ ʥʝʢʦʥʪʨʘʩʪʥʦʶ ʧʦ ʩʧʝʢʪʨʘʣʴʥʽʡ ʷʩʢʨʘʚʦʩʪʽ 

ʩʪʨʫʢʪʫʨʦʶ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ISODATA (Al-Ahmadi, F. S. et al., 2009), Machine 

Support Machine (SVM) ʽ K-Means (Ahmed, R. et al., 2009). 

ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʣʷʛʘʻ ʫ ʘʥʘʣʽʟʽ ʧʽʢʩʝʣʽʚ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʝʪʘʣʦʥʥʦʛʦ ʧʦʣʽʛʦʥʘ ʽ ʩʪʚʦʨʝʥʥ ̔ ʩʧʝʢʪʨʘʣʴʥʠʭ ʩʠʛʥʘʪʫʨ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʟʝʤʝʣʴʥʦʛʦ ʧʦʢʨʠʚʫ. ɿʘ ʧʦʨʽʚʥʷʥʥʷʤ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʽʢʩʝʣʽʚ ʟʽ 

ʩʪʚʦʨʝʥʠʤʠ ʩʠʛʥʘʪʫʨʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʦʙʨʘʞʝʥʥʷ. ʉʠʛʥʘʪʫʨʠ ʱʝ 

ʚʽʜʦʤʽ ʫ ʣʽʪʝʨʘʪʫʨʽ ʷʢ ʥʘʚʯʘʣʴʥʘ ʚʠʙʽʨʢʘ (ʨʝʛʽʦʥʠ ʽʥʪʝʨʝʩʫ (ROI), ʘ ʪʘʢʦʞ 

ʥʘʚʯʘʣʴʥʽ ʧʦʣʷ). ROI - ʮʝ ʙʘʛʘʪʦʢʫʪʥʠʢʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʦʜʥʦʨʽʜʥʠʭ ʜʽʣʷʥʢʘʭ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʽʢʩʝʣʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʚʥʠʡ ʢʣʘʩ 

ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ. ʊʦʯʥʽʩʪʴ ʤʝʪʦʜʫ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ. ʅʘʚʯʘʣʴʥʽ ʚʠʙʽʨʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʪʠʧʽʚ, ʦʜʠʥ ʟ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘ ʽʥʰʠʡ - ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʦʯʥʦʩʪʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʄʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ Maximum likelihood method (Tso, B. et al., 

2009) ʻ ʩʪʘʪʠʩʪʠʯʥʠʤ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ-ʧʘʪʪʝʨʥʽʚ. ɺʽʥ ʚʠʦʢʨʝʤʣʶʻ ʧʽʢʩʝʣʽ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ ʥʘ 

ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʠʭ ʟʥʘʯʝʥʴ ʧʽʢʩʝʣʽʚ. ʄʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ - ʮʝ 

ʝʬʝʢʪʠʚʥʠʡ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʤʝʪʦʜ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʢʩʝʣʽʚ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʟʥʽʤʢʘ. 

ʈʽʚʥʷʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚʽʨʦʛʽʜʥʦʩʪʽ, ʤʘʻ ʚʠʛʣʷʜ (ɹʫʨʰʪʠʥʩʴʢʘ, ʍ., ʇʦʣʽʱʫʢ, ɹ., ʌʽʢʦʚʩʴʢʘ, ʆ., 2014): 

Ὀ ÌÎὥ πȟυÌÎȿὑȿ πȟυ ὢ ὓ ὑ ὢ ὓ , (2.11) 
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ʜʝ  D ï ʚʘʛʦʚʘ ʚʽʜʩʪʘʥʴ (ʚʽʨʦʛʽʜʥʽʩʪʴ); i ï ʚʠʟʥʘʯʝʥʠʡ ʢʣʘʩ; ai ï ʚʽʜʩʦʪʦʢ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʥʘʣʝʞʥʦʩʪʽ ʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ ʧʽʢʩʝʣ ̫ʜʦ ʢʣʘʩʫ i (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

ʜʦʨʽʚʥʶʻ 1,0 ʘʙʦ ʚʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʧʨʽʦʨʥʠʭ ʜʘʥʠʭ); ȿὑȿï ʜʝʪʝʨʤʽʥʘʥʪ 

ʢʦʚʘʨʽʘʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʷʩʢʨʘʚʦʩʪʝʡ Ki ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ;̔ X ï ʚʝʢʪʦʨ ʚʠʤʽʨʫ 

ʢʣʘʩʠʬʽʢʦʚʘʥʦʛʦ ʧʽʢʩʝʣʷ; Mi ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʝʡ ʢʣʘʩʫ i; ὑ  ï 

ʦʙʝʨʥʝʥʘ ʜʦ Ki ʤʘʪʨʠʮʷ. 

ʆʮʽʥʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʤʘʪʨʠʮʽ ʪʦʯʥʦʩʪʽ (ʽʥʦʜʽ ʾʾ ʥʘʟʠʚʘʶʪʴ ʤʘʪʨʠʮʝʶ ʧʦʤʠʣʦʢ) 

(ʉʪʠʮʝʥʢʦ, ɽ.ɸ., 2017), ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʦʟʧʦʜʽʣ ʧʽʢʩʝʣʽʚ, ʷʢʽ ʚʽʨʥʦ ʯʠ 

ʥʝʚʽʨʥʦ ʙʫʣʦ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʢ̫ ʪʦʡ ʯʠ ʽʥʰʠʡ ʢʣʘʩ. ʎ  ̫ʤʘʪʨʠʮʷ ʢʚʘʜʨʘʪʥʘ -  

ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʮʽʚ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʽʚ. ɼʽʘʛʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 

ʤʘʪʨʠʮʽ - ʮʝ ʧʽʢʩʝʣʽ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʝʪʘʣʦʥʥʦʛʦ ʢʣʘʩʫ (ʥʘʚʯʘʣʴʥʦʾ 

ʚʠʙʽʨʢʠ) ʽ ʚ ʥʴʦʛʦ ʧʦʪʨʘʧʠʣʠ, ʪʦʙʪʦ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʢʦʨʝʢʪʥʦ. ʇʽʢʩʝʣʽ ʧʦʟʘ 

ʜʽʘʛʦʥʘʣʣʶ ʙʫʣʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʚ ʽʥʰʽ ʢʣʘʩʠ.  

ʊʦʯʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ (Producer Accuracy) - ʧʦʢʘʟʫʻ ʚʽʜʩʦʪʦʢ ʧʝʚʥʦʛʦ 

ʦʩʥʦʚʥʦʛʦ ʢʣʘʩʫ, ʷʢʠʡ ʧʨʘʚʠʣʴʥʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ, ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʜʽʣʝʥʥʷʤ 

ʢʦʞʥʦʛʦ ʟ ʜʽʘʛʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ʪʦʯʥʦʩʪʽ ʥʘ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʽʢʩʝʣʽʚ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʚʽʜʧʦʚʽʜʥʦ (Story, M., Congalton, R., 1986): 

˟̨̘̝̏̎̒̓ ̃̉̑̏̂̎̉̋́ 0ÒÏÄÕÃÅÒ !ÃÃÕÒÁÃÙ
̒

Вᶶ
ρππϷ,  (2.12) 

ʜʝ ̒ ï ʧʽʢʩʝʣʴ ʫ ʧʦʟʠʮʽʾ ʨʷʜʦʢ ʚʠʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ i ʽ ʩʪʦʚʧʝʮʴ 

ʚʠʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ i; ὧВᶶ ï ʩʫʤʘ ʧʽʢʩʝʣʽʚ ʫ ʨʷʜʢʫ ʚʠʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ i. 

ʄʽʥʽʤʘʣʴʥʘ ʜʦʧʫʩʪʠʤʘ ʪʦʯʥʽʩʪʴ Producer Accuracy ʜʣʷ ʢʣʘʩʫ - 90%. 

ʊʦʯʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ (User Accuracy) - ʮʝ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ. ɺʽʥ ʚʢʘʟʫʻ ʚʽʜʩʦʪʦʢ ʡʤʦʚʽʨʥʦʩʪʽ, ʱʦ ʢʣʘʩ, ʜʦ ʷʢʦʛʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ 

ʧʽʢʩʝʣʴ, ʥʘʩʧʨʘʚʜʽ ʧʨʝʜʩʪʘʚʣʷʻ ʮʝʡ ʢʣʘʩ ʥʘ ʤʽʩʮʝʚʦʩʪʽ (Story, M., Congalton, R., 

1986). ɺʽʥ ʦʙʯʠʩʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʜʽʘʛʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʤʘʪʨʠʮʽ ʪʦʯʥʦʩʪʽ ʥʘ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʢʦʞʥʦʛʦ ʩʪʦʚʧʮʷʘ, ʚ ʷʢʦʤʫ ʚʽʥ 

ʟʥʘʭʦʜʠʪʴʩʷ: 

˟̨̘̝̏̎̒̓ ̘̋̏̑̉̒̓̔̃́́ 5ÓÅÒ !ÃÃÕÒÁÃÙ
̒

Вᶶ
ρππϷ,  (2.13) 
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ʜʝ ̒ ï ʧʽʢʩʝʣʴ ʫ ʧʦʟʠʮʽʾ ʨʷʜʦʢ ʚʠʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ i ʽ ʩʪʦʚʧʝʮʴ 

ʚʠʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ i; ὧВᶶ ï ʩʫʤʘ ʧʽʢʩʝʣʽʚ ʫ ʩʪʦʚʧʮʽ ʚʠʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ i. 

ʂʦʝʬʽʮʽʻʥʪ ə (ʢʘʧʧʘ ʂʦʝʥʘ) ʮʝ ʧʦʢʘʟʥʠʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ 

ʚʥʦʩʠʪʴ ʧʦʧʨʘʚʢʫ ʟʘ ʚʠʧʘʜʢʦʚʽʩʪʴ. ɺʽʥ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 2.14 (Cohen, 

J., 1960): 

˗̨̨̗̤̏̆̎̓̕ ⱥ
╟▫ ╟╬

╟╬
,      (2.14) 

ʜʝ                  ὖ В ὖ В ὲ ,     (2.15) 

ʪʘ  ὖ В ὖʉ ὖʉ В ὲʉ ὲʉ ,  (2.16) 

ʜʝ N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ; M ï ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʽʚ; ὖʉ  ʪʘ ὖʉ  ï 

ʛʨʘʥʠʯʥʽ ʨʦʟʧʦʜʽʣʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʷʜʢʫ ʪʘ ʩʪʦʚʧʮʶ. ɸʥʘʣʦʛʽʯʥʦ, ὲʉ  ʪʘ 

ὲʉ  ï ʛʨʘʥʠʯʥʽ ʩʫʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʷʜʢʘʤ ʽ ʩʪʦʚʧʮʷʤ. 

ɼʣʷ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʝʬʽʮʽʻʥʪ ə ʜʦʨʽʚʥʶʻ 1. 

ʈʫʯʥʠʡ ʤʝʪʦʜ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʻ ʥʘʜʽʡʥʠʤ ʪʘ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, ʘʣʝ ʚʽʥ ʧʦʪʨʝʙʫʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʯʘʩʫ ʪʘ ʭʦʨʦʰʝ ʟʥʘʥʥʷ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʫ ʧʦʢʨʠʚʘʻ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʟʥʘʥʴ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. 

ɻʽʙʨʠʜʥʠʡ ʤʝʪʦʜ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʻʜʥʫʻ ʧʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽ ʨʫʯʥʠʭ 

ʤʝʪʦʜʽʚ. ɻʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʧʦʩʦʙʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʦʯʘʪʢʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʜʘʣʽ ʨʫʯʥʽ 

ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ.  

ɼʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ (Maximum likelihood method) ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʯʝʨʝʟ ʢʨʘʱʫ ʡʦʛʦ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ 

 

1. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʩʘʤʝ ï ʜʣʷ ʥʘʟʝʤʥʠʭ 
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ʧʨʦʤʠʩʣʦʚʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʉɽʉ) ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 500 ʢɺʪ ʽ ʚʠʱʝ, 

ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʘʥʝʣʝʡ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʚʢʣʶʯʘʻ ʚ ʩʦʙʽ ʪʝʭʥʦʣʦʛʽʶ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʉɽʉ; ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʟʦʢʨʝʤʘ 

ʤʝʪʦʜ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ; ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS (Free and Open-Source Software), 

ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘ ʚʽʣʴʥʠʤʠ ʣʽʮʝʥʟʽʡʥʠʤʠ ʫʛʦʜʘʤʠ ʽ ʟ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ (ʚʽʜʢʨʠʪʠʤʠ) ʚʠʭʽʜʥʠʤʠ ʢʦʜʘʤʠ.  

2. ʇʦʻʜʥʘʥʥʷ ɻɯʉ - ʤʫʣʴʪʠʢʨʠʪʝʨʽʘʣʴʥʠʡ ʘʥʘʣʽʟ ʛʝʥʝʨʫʻ ʚʽʜʤʽʥʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʦʙʰʠʨʥʫ ʢʘʨʪʦʛʨʘʬʽʯʥʫ 

ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʝʥʝʨʛʝʪʠʢʠ. 

3. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢʨʠʪʝʨʽʾ ʪʘ ʚʠʤʦʛʠ ʜʦ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ 

ʧʦʪʨʝʙ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʝʪʠʢʠ - ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʦʥʷʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 

4. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʱʦʜʦ ʦʮʽʥʢʠ ʢʨʠʪʝʨʽʾʚ 

ʚʠʙʦʨʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ 

ʢʦʨʝʣʷʮʽʾ, ʪʘ ʜʣʷ ʧʨʠʩʚʦʻʥʥʷ ʚʘʛʠ ʢʦʞʥʦʤʫ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʫ ʦʩʪʘʪʦʯʥʦʤʫ ʨʽʰʝʥʥʽ, ʧʨʠʡʥʷʪʦʤʫ ʚ 

ʨʘʤʢʘʭ ʤʦʜʝʣʽ, ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ. 

5. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ FOSS: ʙʘʟʘ ʜʘʥʠʭ 

PostgreSQL Open Source Database ʟ ʨʦʟʰʠʨʝʥʥʷʤ PostGIS, ʧʨʦʛʨʘʤʥʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS ʪʘ MultiSpec; ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ 

ʜʞʝʨʝʣ ʜʘʥʠʭ, ʷʢʽ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ 

ʚʩʤ̔ ʟʘʮʽʢʘʚʣʝʥʠʤ ʽʥʚʝʩʪʦʨʘʤ, ʧʽʜʧʨʠʻʤʮʷʤ, ʦʨʛʘʥʘʤ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʘʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ʢʘʨʪʫ-ʩʭʝʤʫ ʧʨʠʜʘʪʥʦʩʪʽ 

ʟʝʤʝʣʴ ʜʣʷ ʉɽʉ. 
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ʈʆɿɼɯʃ 3. ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ (ʅɸ ʇʈʀʂʃɸɼɯ 

ɿɸʉʊɸɺʅɯɺʉʔʂʆɻʆ ʈɸʁʆʅʋ ʏɽʈʅɯɺɽʎʔʂʆɰ ʆɹʃɸʉʊɯ) 

ʅʘʜʽʡʥʽʩʪʴ ʤʝʪʦʜʦʣʦʛʽʾ ʚʠʙʦʨʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʤʦʞʝ ʙʫʪʠ ʜʦʚʝʜʝʥʘ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʝʚʥʦʛʦ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ. ʍʦʨʦʰʠʤ ʚʠʙʦʨʦʤ ʚ ʷʢʦʩʪʽ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ ʻ 

ɿʘʩʪʘʚʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 615 ʢʚ.ʢʤ. 

(ʨʠʩ.3.1) ʚ ʩʠʣʫ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʜʦʩʠʪʴ ʜʘʣʝʢʦ ʚʽʜ ʻʜʠʥʦʛʦ 

ʜʞʝʨʝʣʘ ʧʦʩʪʘʯʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʦʙʣʘʩʪʽ, ɼʥʽʩʪʨʦʚʩʴʢʦʾ ɻɸɽʉ, ʤʘʻ 

ʨʽʚʥʠʥʥʠʡ ʭʘʨʘʢʪʝʨ ʨʝʣʴʻʬʫ, ʩʧʨʠʷʪʣʠʚʫ ʽʥʩʦʣʷʮʽʶ ʪʘ ʢʣʽʤʘʪ, ʘ ʪʘʢʦʞ ʚʽʥ 

ʧʦʚʥʽʩʪʶ ʚʤʽʱʘʻʪʴʩʷ ʚ 1 ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ ʟʥʽʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ LANDSAT 8 

OLI/TIRS (190ʢʤ ʭ 180ʢʤ) (ɸʨʭʽʚ ʜʘʥʠʭ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ - U.S. 

Geological Survey). 

 

ʈʠʩ. 3.1. ʈʦʟʪʘʰʫʚʘʥʥʷ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ  

[ɼʞʝʨʝʣʦ: openstreetmap.com] 
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3.1. ɹʘʟʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

3.1.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ 

ɿʘʩʪʘʚʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʦʥʽ ʣʽʩʦʩʪʝʧʫ, 

ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ɼʥʽʩʪʨʘ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʧʨʦʪʽʢʘʻ 3 ʨʽʯʢʠ ï ʉʦʚʠʮʷ, ʏʦʨʥʠʡ ʇʦʪʽʢ, ɼʥʽʩʪʝʨ.  

ʈʘʡʦʥʥʠʡ ʮʝʥʪʨ ï ʤ.ɿʘʩʪʘʚʥʘ. ʂʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ï 39, ʚ ʪʦʤʫ 

ʯʠʩʣʽ: ʤʽʩʪʦ ï 1, ʩʝʣʠʱʝ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ï 1, ʩʽʣ ï 37.  

ʋ ʨʘʡʦʥʽ ʟʛʽʜʥʦ ʟ (ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʧʘʩʧʦʨʪ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, 

2015) ʧʨʦʞʠʚʘʶʪʴ 51,3 ʪʠʩ.ʦʩʽʙ, ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ï 11,3 ʪʠʩ. ʦʩʽʙ, ʩʽʣʴʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ï 40,0 ʪʠʩ. ʦʩʽʙ. ʉʝʨʝʜʥʷ ʛʫʩʪʦʪʘ ʥʘʩʝʣʝʥʥʷ ï 83 ʦʩ./ ʢʚ. ʢʤ. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʦʶ ʬʦʨʤʦʶ 6-ʟʝʤ ʟʘ 2015 ʨʽʢ, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʩʢʣʘʜʘʻ 61 523 ʛʘ.  

ʈʦʟʧʦʜʽʣ ʟʝʤʝʣʴ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʻ ʥʘʩʪʫʧʥʠʤ (ʨʠʩ.3.2): 

1. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ ï 47 119,2 ʛʘ (76,09 %), ʟ ʥʠʭ ʨʽʣʣʷ ï  37 

460,1 ʛʘ; 

2. ʃʽʩʠ ʪʘ ʽʥʰʽ ʣʽʩʦʚʢʨʠʪʽ ʧʣʦʱʽ ï  9 706,8 ʛʘ (15,68%); 

3. ɿʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ ï 2 548,0 ʛʘ (4,11%), ʟ ʥʠʭ ʧʽʜ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ  

445,4 ʛʘ, ʧʽʜ ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï 126,7 ʛʘ;  

4. ɿʝʤʣʽ ʚʦʜʥʦʛʦ ʬʦʥʜʫ ï 1 540,9 ʛʘ (2,49%);  

5. ɺʽʜʢʨʠʪʽ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ ï 213,8 ʛʘ (0,35%);  

6. ʉʫʭʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʟ ʦʩʦʙʣʠʚʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ ï 0 ʛʘ (0%);   

7. ɺʽʜʢʨʠʪʽ ʟʝʤʣʽ ʙʝʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ 

ʧʦʢʨʠʚʦʤ ï 794,3 ʛʘ (1,28%).  
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ʈʠʩ. 3.2. ʇʣʦʱʘ ʟʝʤʝʣʴ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʫ ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ  

[ɼʞʝʨʝʣʦ: ʇʨʦʝʢʪ çʇʽʜʪʨʠʤʢʘ ʨʝʬʦʨʤ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʟʝʤʝʣʴʥʠʭ 

ʚʽʜʥʦʩʠʥʘʭ ʚ ʋʢʨʘʾʥʽè, ʄʦʥʽʪʦʨʠʥʛ: ɹʘʟʘ ʜʘʥʠʭ 2016-2017] 

ɺ ̌ ʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ 

ʂʽʮʤʘʥʩʴʢʦ-ʂʝʣʴʤʝʥʝʮʴʢʦʛʦ ʧʨʠʨʦʜʥʦ-ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʇʉɻʈ-

01), ʟʥʘʯʥʫ ʧʣʦʱʫ ʟʘʡʤʘʶʪʴ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ: ʩʽʨʽ, ʪʝʤʥʦ-ʩʽʨʽ ʪʘ ʯʦʨʥʦʟʝʤʠ 

ʣʝʛʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʾʭ ʩʣʘʙʦ- ʩʝʨʝʜʥʴʦ-ʽ 

ʩʠʣʴʥʦ ʟʤʠʪʽ ʚʽʜʤʽʥʠ (29ʛ, 29ʜ, 35ʛ, 35ʜ, 35ʝ, 37ʛ, 37ʜ, 37ʝ, 38ʛ, 38ʜ, 39ʝ, 40ʜ, 

40ʝ, 41ʛ, 41ʜ, 41ʝ) (ʇʦʨʪʘʣ çɿʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʘ (ʚʩʝʫʢʨʘʾʥʩʴʢʘ) ʥʦʨʤʘʪʠʚʥʘ 

ʛʨʦʰʦʚʘ ʦʮʽʥʢʘ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 2018). 

ʋ ʨʘʡʦʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 11 ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʩʪʘʪʫʩʽʚ: 4 ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʦʚʦʾ ʽ 

ʧʝʨʝʨʦʙʥʦʾ ʛʘʣʫʟʽ ʪʘ 7 ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘʡʙʽʣʴʰʽ ʟ ʥʠʭ ɺɸʊ çʂʦʩʪʨʠʞʽʚʩʴʢʠʡ ʢʦʤʙʽʥʘʪ ʙʫʜʤʘʪʝʨʽʘʣʽʚè, 

76,09% 

15,68% 

4,11% 2,49% 

0,35% 
0,00% 

1,28% 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʝʤʣʽ 

ʃʽʩʠ ʪʘ ʽʥʰʽ ʣʽʩʦʚʢʨʠʪʽ ʧʣʦʱʽ 

ɿʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ 

ɺʦʜʠ (ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʦʢʨʠʪʽ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ) 

ɺʽʜʢʨʠʪʽ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ 

ʉʫʭʽ ʚʽʜʢʨʠʪʽ ʟʝʤʣʽ ʟ ʦʩʦʙʣʠʚʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ 

ɺʽʜʢʨʠʪʽ ʟʝʤʣʽ ʙʝʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤ ʨʦʩʣʠʥʥʠʤ 

ʧʦʢʨʠʚʦʤ 
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ʇʇ çʌʦʨʪʫʥʘè, ʊʆɺ çʆʢʩʘʥʘ- ʄè, ʊʆɺ çɻʨʘʥʽʪè, ʊʆɺ çʎʫʢʨʦʚʠʡ ʢʦʤʙʽʥʘʪ 

çʍʨʝʱʘʪʠʢèè, ʇʇ çʅʘʜʽʷ -ɭè. 

ʊʨʘʥʩʧʦʨʪʥʘ ʤʝʨʝʞʘ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ: 

- ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʜʦʚʞʠʥʘ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ ï 46 ʢʤ, 

- ʘʚʪʦʜʦʨʽʛ ï 306 ʢʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ ï 282 ʢʤ, 

- ̌ ʨʫʥʪʦʚʠʭ ï 24 ʢʤ. 

ʂʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʚ ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʛʽʜʥʦ ʟ ʂʘʨʪʦʶ 

ʛʣʦʙʘʣʴʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ 

ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʦʜʫʣʽʚ, ʩʪʚʦʨʝʥʦʶ 

ʧʽʜʨʦʟʜʽʣʦʤ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫ 

ʉʧʽʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ɭʉ (European Commissioǹs JRC), ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 1150-1250 ʢɺʪ Ŀ ʛʦʜ / ʤ
2
  ʫ ʨʽʢ (ʨʠʩ. 3.3). 

 

ʈʠʩ. 3.3. ɻʣʦʙʘʣʴʥʘ ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ ʪʘ ʧʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ 

ʋʢʨʘʾʥʽ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʤʦʜʫʣʽʚ 

[ɼʞʝʨʝʣʦ: http://re.jrc.ec.europa.eu/pvgis] 
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ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʝʧʣʠʡ ʥʘʡʙʽʣʴʰ ʩʦʥʷʯʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ (ʪʨʘʚʝʥʴ - 

ʞʦʚʪʝʥʴ 2007-2017 ʨʨ.) ʚ ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʻ ʩʧʨʠʷʪʣʠʚʦʶ - ʙʣʠʟʴʢʦ + 

18/+ 19 
0
ʉ (ʨʠʩ. 3.4). 

 

ʈʠʩ. 3.4. ʊʝʤʧʝʨʘʪʫʨʘ ʩʫʭʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʚ ʨʘʡʦʥʽ ʤ.ɿʘʩʪʘʚʥʘ, 2007-2017 ʨʨ. 

[ɼʞʝʨʝʣʦ: http://re.jrc.ec.europa.eu/pvgis] 

3.1.2. ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ ʚʠʤʦʛ (ʢʨʠʪʝʨʽʾʚ) 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʘʤʝ ʫ 

çʧʽʣʦʪʥʦʤʫè ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ. 

ʂʨʠʪʝʨʽʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʽʥʩʦʣʷʮʽʾ) ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʘʣʝ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʢʣʶʯʘʶʪʴʩʷ 

ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʍʦʯʘ ʽʥʩʦʣʷʮʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʬʘʢʪʦʨʽʚ, 

ʚʠʟʥʘʯʝʥʠʭ ʫ ʣʽʪʝʨʘʪʫʨʽ, ʚʚʘʞʘʻʤʦ, ʱʦ ʽʥʩʦʣʷʮʽʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʙʫʜʫʪʴ 

ʜʦʩʪʘʪʥʽʤʠ ʥʘ ʚʩʽʡ çʧʽʣʦʪʥʽʡè ʜʽʣʷʥʮʽ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʪʘʥʴ ʜʦ ʧʘʨʘʣʝʣʽ 

48
0
30ôʧʥ.ʰ. ʚʽʜ ʩʭʽʜʥʦʾ ʪʘ ʟʘʭʽʜʥʦʾ ʛʨʘʥʠʮʴ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʽʜʥʦʩʥʦ 

ʤʘʣʘ, ʚʽʜʥʦʩʥʦ ʤʘʣʘ ʻ ʽ ʧʣʦʱʘ ʨʘʡʦʥʫ ï 615 ʢʚ.ʢʤ. ʂʽʣʴʢʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʚ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1150-1250 

ʢɺʪĿ ʛʦʜ / ʤ
2
  ʫ ʨʽʢ ʽ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉɽʉ. 
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ɯʥʰʠʤ ʢʨʠʪʝʨʽʻʤ, ʷʢʠʡ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ, ʻ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʤʦʨʩʴʢʦʛʦ 

ʫʟʙʝʨʝʞʞʷ - ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʙʣʠʟʫ ʪʘ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʟʦʥʠ ʤʦʨʷ ʘʙʦ 

ʦʢʝʘʥʫ. 

ɿʘʩʪʘʚʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ʻ ʧʝʨʝʚʘʞʥʦ ʩʽʣʴʩʴʢʠʤ ʨʘʡʦʥʦʤ, ʚ ʷʢʦʤʫ ʣʠʰʝ ʦʜʥʝ 

ʥʝʚʝʣʠʢʝ ʤʽʩʪʦ ʪʘ ʦʜʥʝ ʩʝʣʠʱʝ ʤʽʩʴʢʦʛʦ ʪʠʧʫ, ʜʝ ʥʝʤʘʻ ʙʫʜʠʥʢʽʚ ʟ ʙʽʣʴʰ ʥʽʞ 6 

ʧʦʚʝʨʭʘʤʠ. ʊʦʤʫ ʢʨʠʪʝʨʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʾ ʟʘʙʫʜʦʚʠ ʪʘʢʦʞ 

ʚʠʢʣʶʯʘʻʪʴʩʷ. 

ʂʨʠʪʝʨʽʡ ʚʠʩʦʢʦʛʽʨʥʠʭ ʨʘʡʦʥʽʚ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʞ ʥʝ ʚʭʦʜʠʪʴ ʜʦ 

ʘʥʘʣʽʟʫ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʩʷ ʪʝʨʠʪʦʨʽʷ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʥʠʞʯʠʭ 

ʚʠʩʦʪʘʭ, ʥʽʞ ʦʙʤʝʞʝʥʥʷ - 1 500 ʤ. ɿʘʩʪʘʚʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ʻ ʤʘʣʴʦʚʥʠʯʦʶ 

ʯʘʩʪʠʥʦʶ ɼʥʽʩʪʨʦʚʩʴʢʦ-ʇʨʫʪʩʴʢʦʛʦ ʤʝʞʠʨʽʯʯʷ. ʅʘ ʩʭʦʜʽ ʨʘʡʦʥʫ ʨʦʟʪʘʰʦʚʘʥʘ 

ʍʦʪʠʥʩʴʢʘ ʚʠʩʦʯʠʥʘ, ʟ ʥʘʡʚʠʱʦʶ ʪʦʯʢʦʶ ï ʛ. ɹʝʨʜʘ, ʚʠʩʦʪʘ ʷʢʦʾ ʩʪʘʥʦʚʠʪʴ 

515,7 ʤʝʪʨʽʚ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ɹʝʨʜʘ - ʥʘʡʚʠʱʘ ʚʝʨʰʠʥʘ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʠ ʽ ʦʜʥʘ ʟ ʥʘʡʚʠʱʠʭ ʪʦʯʦʢ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʠ. 

ʂʨʠʪʝʨʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʤʽʩʴʢʠʭ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ ʪʘʢʦʞ ʚʠʢʣʶʯʘʻʪʴʩʷ, 

ʪʦʤʫ ʱʦ ʫ ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʥʝʤʘʻ ʚʝʣʠʢʠʭ ʤʽʩʪ. 

ʅʘ ʞʘʣʴ, ʩʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʪʝʨʠʪʦʨʽʾ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ ʥʝ ʽʩʥʫʻ 

ʚʽʣʴʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʧʘʨʢʽʚ, ʨʘʡʦʥʽʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʠʭ ʽ ʘʨʭʝʦʣʦʛʽʯʥʠʭ 

ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʘʙʦ ʚʝʢʪʦʨʠʟʫʚʘʪʠ. ɸʣʝ ʮʽ ʪʝʨʠʪʦʨʽʾ ʙʫʜʫʪʴ 

ʚʠʢʣʶʯʝʥʽ ʧʽʟʥʽʰʝ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʦʩʪʘʪʦʯʥʦʾ ʢʘʨʪʠ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ ʪʘ 

ʧʫʙʣʽʯʥʦʾ ʢʘʜʘʩʪʨʦʚʦʾ ʢʘʨʪʠ ʋʢʨʘʾʥʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʨʦʩʪʦʨʦʚʽ ʪʘ ʦʧʠʩʦʚʽ ʜʘʥʽ 

ʧʨʦ ʢʦʞʥʫ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ çʧʽʣʦʪʥʦʛʦè ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʙʫʣʦ ʦʙʨʘʥʦ ʩʽʤ 

ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʘʥʘʣʽʟʫ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3.1. 
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ʊʘʙʣʠʮʷ 3.1 

ʆʙʨʘʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʥʘʟʝʤʥʦʾ ʉɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

#  ʂʨʠʪʝʨʽʾ  ɺʠʤʦʛʠ 

ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

1 ʋʭʠʣ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʫʭʠʣ < 20
0
 

2 ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ  ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ = 110-200
0
 

(ʇʜ-ʉʭ, ʇʜ, ʯʘʩʪʢʦʚʦ ʇʜ-ɿʭ)  

3 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

(ʃɽʇ) 

ʃɽʇ ʟ ʥʘʧʨʫʛʦʶ Ó 35 ʢɺ ʫ 

ʨʘʜʽʫʩʽ 600 ʤ 

4 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ < 3 500 ʤ  

5 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ < 2 500 ʤ  

6 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ < 500 ʤ  

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ 

7 ʊʠʧ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ   ʚʽʜ ʣʽʩʽʚ, ʚʦʜʦʡʤ, 

ʙʫʜʽʚʝʣʴ, ʟʘʙʦʣʦʯʝʥʠʭ 

ʟʝʤʝʣʴ, ʟʘʧʣʘʚ; 

ʩʝʨʝʜʥʷ ʪʨʘʚ'ʷʥʠʩʪʘ 

ʨʦʩʣʠʥʥʽʩʪʴ (ʘʣʝ: ʥʝ ʨʽʣʣʷ), 

ʢʫʱʽ,  ʢʘʤôʷʥʠʩʪʽ ʟʝʤʣʽ, 

ʚʠʩʥʘʞʝʥʽ ʪʘ ʜʝʛʨʘʜʦʚʘʥʽ 

ʟʝʤʣʽ, ʟʘʢʨʠʪʽ ʩʤʽʪʪʻʟʚʘʣʠʱʘ 

ʇʦ ʢʦʞʥʦʤʫ ʟ ʦʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʟʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

(ʪʘʙʣ. 3.2.). 
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ʊʘʙʣʠʮʷ 3.2 

ɿʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

 ̄ ʊʠʧ ʜʘʥʠʭ ɼʞʝʨʝʣʦ 

1.  ɻʣʦʙʘʣʴʥʘ ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ ʪʘ ʧʦʪʝʥʮʽʘʣ 

ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʤʦʜʫʣʽʚ 

Photovoltaic Geographical Information 

System - PVGIS (ʇ̔ ʜʨʦʟʜʽʣ ʚʽʜʥʦʚʣʶʚʘʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫ ʉʧʽʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ 

ɭʉ (European Commission`s JRC))  

http://re.jrc.ec.europa.eu/pvg_download/map

_index.html 

2. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ Typical Meteorological Year (TMY)  

Generator - PVGIS (ʇʽʜʨʦʟʜʽʣ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʪʨʘʥʩʧʦʨʪʫ ʉʧʽʣʴʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ɭʉ (European 

Commissioǹs JRC))  

http://re.jrc.ec.europa.eu/pvg_tools/en/intro_

tools.html 

3.  ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ Landsat 8 OLI/TIRS 

Collection 1 Level 1 Data Product ʟ ʧʨʦʩʪʦʨʦʚʠʤ 

ʨʦʟʨʽʟʥʝʥʥʷʤ 30 (15) ʤ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ɸʨʭʽʚ ʜʘʥʠʭ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ 

http://earthexplorer.usgs.gov/ 

4.  ʎʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ  (DEM)ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ï ʜʚʘ ASTER (GDEM2) ʟʥʽʤʢʘ (1 Arc-

second Global) ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ 30 ʤ 

ɸʨʭʽʚ ʜʘʥʠʭ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ 

http://earthexplorer.usgs.gov/  

5. ɼʦʨʦʞʥʷ ʤʝʨʝʞʘ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ OpenStreetMap 

https://www.openstreetmap.org/  

6.  ʅʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ OpenStreetMap 

https://www.openstreetmap.org/  

7. ʃʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 35 ʢɺ, 110 ʢɺ ʫ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ɻɯʉ çGISENERGYè ʦʙôʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ ʫ 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʦʙʣʘʩʪʽ 

http://maps.oblenergo.cv.ua/#9/48.2026/26.2

214 

8. ʇʝʨʝʣʽʢ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

çʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʧʘʩʧʦʨʪ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫè, ɿʘʩʪʘʚʥʽʚʩʴʢʘ  

ʨʘʡʦʥʥʘ ʜʝʨʞʘʚʥʘ  ʘʜʤʽʥʽʩʪʨʘʮʽʷ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 

http://zastavnaeconomy.at.ua/index/prezenta

cija_rajonu/0-45  

9. ɼʘʥʽ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʧʣʦʱʫ, ʪʠʧ 

ʚʣʘʩʥʦʩʪʽ ʪʘ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ 

ʜʽʣʷʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ 

http://map.land.gov.ua/  

http://re.jrc.ec.europa.eu/pvg_download/map_index.html
http://re.jrc.ec.europa.eu/pvg_download/map_index.html
http://re.jrc.ec.europa.eu/pvg_tools/en/intro_tools.html
http://re.jrc.ec.europa.eu/pvg_tools/en/intro_tools.html
http://earthexplorer.usgs.gov/
http://earthexplorer.usgs.gov/
https://www.openstreetmap.org/
https://www.openstreetmap.org/
http://maps.oblenergo.cv.ua/#9/48.2026/26.2214
http://maps.oblenergo.cv.ua/#9/48.2026/26.2214
http://zastavnaeconomy.at.ua/index/prezentacija_rajonu/0-45
http://zastavnaeconomy.at.ua/index/prezentacija_rajonu/0-45
http://map.land.gov.ua/
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ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ PVGIS ʻ ʥʘʜʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʱʦʜʦ 

ʢʽʣʴʢʦʩʪʽ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʪʘ, ʟʦʢʨʝʤʘ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

çʧʽʣʦʪʥʦʛʦè ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʪʘʢ ʷʢ ʟʘʙʝʟʧʝʯʫʻ ʢʘʨʪʦʛʨʘʬʽʯʥʫ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʨʝʩʫʨʩʽʚ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʦʮʽʥʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʟ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ɭʚʨʦʧʽ, ɸʬʨʠʮʽ ʪʘ ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʽʡ ɸʟʽʾ. ʎʝ 

ʯʘʩʪʠʥʘ ʧʨʦʝʢʪʫ SOLAREC, ʱʦ ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʚ 

ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʷʢ ʩʪʽʡʢʦʤʫ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʦʩʪʘʯʘʥʥʽ ʝʥʝʨʛʽʾ 

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʟ ʤʝʪʦʶ ʢʨʘʱʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ. 

ɺʝʙ-ʩʪʦʨʽʥʢʘ ʦʥʦʚʣʝʥʦʾ PVGIS, ʜʝ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʽ 

ʜʨʫʢʫʚʘʪʠ ʢʘʨʪʠ ʩʦʥʷʯʥʦʛʦ ʨʝʩʫʨʩʫ ʽ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.5. 

 

ʈʠʩ. 3.5. ɺʝʙ-ʩʪʦʨʽʥʢʘ ɻɯʉ PVGIS [ɼʞʝʨʝʣʦ: http://re.jrc.ec.europa.eu/pvgis] 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ ʜʣʷ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ ʪʘʢʦʞ ʟʥʘʡʜʝʥʽ ʚ ʨʝʞʠʤʽ ʦʥ-

ʣʘʡʥ ï ʽʥʩʪʨʫʤʝʥʪ ʊʠʧʦʚʠʡ ʛʝʥʝʨʘʪʦʨ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʨʦʢʫ (TMY) ʚ ɻɯʉ 

PVGIS ï ʮʝ ʥʘʙʽʨ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʜʘʥʠʭ ʟʘ ʢʦʞʥʫ ʛʦʜʠʥʫ 

ʨʦʢʫ ʜʣʷ ʧʝʚʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. TMY ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʩʽʭ ʜʘʥʠʭ ʘʙʦ ʜʣʷ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ (ʨʠʩ. 3.6). 
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ʈʠʩ. 3.6. ɯʥʩʪʨʫʤʝʥʪ ʊʠʧʦʚʠʡ ʛʝʥʝʨʘʪʦʨ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʨʦʢʫ (TMY) ʚ ɻɯʉ 

PVGIS [ɼʞʝʨʝʣʦ: http://re.jrc.ec.europa.eu/pvgis] 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʥʽʤʢʘ. ɺ̔ ʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʨʭʽʚʫ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʽʚ,  ʟʨʦʙʣʝʥʠʭ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ ʪʘ ʨʽʟʥʠʤʠ ʟʥʽʤʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʚ 

ʪʦʤʫ ʯʠʩʣʽ, ʜʘʥʽ ʤʽʩʽʡ Landsat, Sentinel-2, NOAA CDR, eMODIS LST), ̒  ʥʘ ʚʝʙ-

ʩʘʡʪʽ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ (USGS). 

ʆʙʨʘʪʠ ʟʥʽʤʦʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʽʛʘʮʽʡʥʽ 

ʬʫʥʢʮʽʾ ʥ̔ʩʪʨʫʤʝʥʪʫ ʟʘʧʠʪʫ ʜʘʥʠʭ EarthExplorer (EE) - 

(https://earthexplorer.usgs.gov). 

ɺʽʥ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʪʠ ʟʘʧʠʪ ʜʘʥʠʭ, ʚʠʙʠʨʘʶʯʠ ʪʠʧ ʩʫʧʫʪʥʠʢʘ, 

ʨʽʚʝʥʴ ʦʙʨʦʙʢʠ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʘ, ʢʦʦʨʜʠʥʘʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʜʘʪʫ 

ʦʪʨʠʤʘʥʥʷ ʟʥʽʤʢʘ ʽ ʚʽʜʩʦʪʦʢ ʭʤʘʨʥʦʛʦ ʧʦʢʨʠʚʫ (ʨʠʩ. 3.7. a, ʙ, ʚ, ʛ). 

 

a 
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ʙ      ʚ 

 

    ʛ 

ʈʠʩ. 3.7. ɯʥʩʪʨʫʤʝʥʪ ʟʘʧʠʪʫ ʜʘʥʠʭ EarthExplorer ʥʘ ʚʝʙ-ʩʘʡʪʽ ɻʝʦʣʦʛʽʯʥʦʾ 

ʩʣʫʞʙʠ ʉʐɸ (a, ʙ, ʚ, ʛ) [ɼʞʝʨʝʣʦ: https://earthexplorer.usgs.gov] 

ʆʜʠʥ ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ Landsat 8 OLI/TIRS Collection 1 Level 1 Data 

Product ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ 30 (15) ʤ, ʦʪʨʠʤʘʥʠʡ 19 ʩʝʨʧʥʷ 2016 ʨʦʢʫ, 

ʷʢʠʡ ʧʦʚʥʽʩʪʶ ʦʭʦʧʣʶʻ çʧʽʣʦʪʥʠʡè ɿʘʩʪʘʚʥʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʙʫʚ ʦʙʨʘʥʠʡ ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ. ʋ ʊʘʙʣ. 3.3. ʧʨʠʚʝʜʝʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʨʘʥʦʛʦ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʟʥʽʤʢʘ. 
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ʊʘʙʣʠʮʷ 3.3 

ʇʘʨʘʤʝʪʨʠ ʦʙʨʘʥʦʛʦ ʟʥʽʤʢʘ Landsat 8 OLI / TIRS Level 1 

ɸʪʨʠʙʫʪʠ ʥʘʙʦʨʫ 

ʜʘʥʠʭ 
ɿʥʘʯʝʥʥʷ ɿʥʽʤʦʢ 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ 

ʧʨʦʜʫʢʪʫ Landsat 

LC08_L1TP_184026_20160819

_20170322_01_T1 

 

 

 

 

 

 

 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ ʩʮʝʥʠ 

Landsat 

LC81840262016232LGN01 

ɼʘʪʘ ʟʥʤ̔ʘʥʥʷ 2016/08/19 

ʊʠʧ ʜʘʥʠʭ Level-1 L1TP (Precision Terrain 

correction) ï ʪʦʯʥʘ 

ʪʦʧʦʛʨʘʬʽʯʥʘ ʢʦʨʝʢʮʽʷ 

ɻʝʦʤʝʪʨʠʯʥʦ, ʨʘʜʽʦʤʝʪʨʠʯʥʦ 

ʚʽʜʢʦʨʠʛʦʚʘʥʠʡ 

ɼʘʪʘ ʩʪʚʦʨʝʥʥʷ L-1 2017/03/22 

ɯʥʜʠʢʘʪʦʨ ʜʝʥʴ / ʥʽʯ ʜʝʥʴ 

ʍʤʘʨʥʽʩʪʴ 13.86 

ʄʦʜʝʣʴ ʥʘʟʝʤʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ 314 

ʌʦʨʤʘʪ GEOTIFF 

ʂʘʨʪʦʛʨʘʬʽʯʥʘ 

ʧʨʦʝʢʮʽʷ L-1 UTM 

ɿʦʥʘ UTM 35 

ɼʘʪʫʤ WGS84 

ɽʣʽʧʩʦʾʜ WGS84 

ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ ʢʘʥʘʣʫ 

Panchromatic 15 ʤ 

ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ ʢʘʥʘʣʽʚ 

OLI 30 ʤ 

ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ ʢʘʥʘʣʽʚ 

TIRS  30 ʤ 

ʐʠʨʦʪʘ ʮʝʥʪʨʫ 48Á51'58.21"N 

ɼʦʚʛʦʪʘ ʮʝʥʪʨʫ 25Á32'34.91"E 

ʉʫʧʫʪʥʠʢ Landsat 8 ʤʘʻ ʜʚʘ ʩʝʥʩʦʨʘ: Operational Land Imager (OLI) ʽ 

ʪʝʧʣʦʚʠʡ ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʩʝʥʩʦʨ Thermal Infrared Sensor (TIRS). 

ɼʦʚʞʠʥʠ ʭʚʠʣʴ ʽ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ ʢʦʞʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

Landsat 8 OLI/TIRS (ɻʝʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ ʉʐɸ, Landsat 8 Imagery) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫ ʪʘʙʣʠʮʽ 3.4. 
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ʊʘʙʣʠʮʷ 3.4 

ɼʦʚʞʠʥʠ ʭʚʠʣʴ ʽ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

Landsat 8 OLI/TIRS  

ʉʧʝʢʪʨʘʣʴʥʠʡ ʢʘʥʘʣ 
ɼʦʚʞʠʥʠ ʭʚʠʣʴ, 

ʤʢʤ 

ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ (ʨʦʟʤ̔ʨ 1 

ʧ̔ʢʩʝʣʷ), ʤ 

ɼ̔ʘʧʘʟʦʥʠ OLI 

ʂʘʥʘʣ 1 - ʋʟʙʝʨʝʞʞʷ ʪʘ ʘʝʨʦʟʦʣʽ (Coastal / 

Aerosol, New Deep Blue)  
0.433 - 0.453 30 

ʂʘʥʘʣ 2 ï ʉʠʥ̔ʡ (Blue) 0.450 - 0.515 30 

ʂʘʥʘʣ 3 ï ɿʝʣʝʥʠʡ (Green) 0.525 - 0.600 30 

ʂʘʥʘʣ 4 ï ʏʝʨʚʦʥʠʡ (Red) 0.630 - 0.680 30 

ʂʘʥʘʣ 5 ï ɹʣʠʞʥʽʡ  ɯʏ (Near Infrared, NIR) 0.845 - 0.885 30 

ʂʘʥʘʣ 6 - ʂʦʨʦʪʢʦʭʚʠʣʴʦʚʠʡ  ɯʏ (Short 

Wavelength Infrared, SWIR 1) 
1.560 - 1.660 30 

ʂʘʥʘʣ 7 - ʂʦʨʦʪʢʦʭʚʠʣʴʦʚʠʡ  ɯʏ (Short 

Wavelength Infrared, SWIR 2) 
2.100 - 2.300 30 

ʂʘʥʘʣ 8 - ʇʘʥʭʨʦʤʘʪʠʯʥʠʡ (Panchromatic, PAN) 0.500 - 0.680 15 

ʂʘʥʘʣ 9 ï ʇʝʨʠʩʪʽ ʭʤʘʨʠ (Cirrus) 1.360 - 1.390 30 

ɼ̔ʘʧʘʟʦʥʠ TIRS 

ʂʘʥʘʣ 10 ï ɼʘʣʝʢʠʡ ɯʏ (Long Wavelength Infrared, 

TIR1) 
10.30 - 11.30  100 

ʂʘʥʘʣ 11 - ɼʘʣʝʢʠʡ ɯʏ (Long Wavelength Infrared, 

TIR2) 
11.50 - 12.50  100 

ʂʘʥʘʣ 1 (Coastal / Aerosol, New Deep Blue) ï ʯʫʪʣʠʚʠʡ ʜʦ ʛʣʠʙʦʢʦʛʦ 

ʩʠʥʴʦʛʦ ʪʘ ʬʽʦʣʝʪʦʚʦʛʦ ʜʽʣʷʥʦʢ ʩʧʝʢʪʨʘ. ʉʠʥʻ ʩʚʽʪʣʦ ʚʘʞʢʦ ʦʪʨʠʤʘʪʠ ʟ ʢʦʩʤʦʩʫ, 

ʪʦʤʫ ʱʦ ʚʦʥʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʫ ʧʦʚʽʪʨʽ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʯʘʩʪʦʢ ʧʠʣʫ ʽ ʚʦʜʠ. 

ʊʘʢ ʩʘʤʦ, ʷʢ ʤʠ ʙʘʯʠʤʦ ʙʘʛʘʪʦ ʪʫʤʘʥʥʦ-ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ, ʢʦʣʠ ʤʠ ʜʠʚʠʤʦʩʷ ʚ 

ʢʦʩʤʦʩ ʫ ʩʦʥʷʯʥʠʡ ʜʝʥʴ, Operational Land Imager (OLI) ʙʘʯʠʪʴ ʥʝʙʦ ʧʽʜ ʥʠʤ, 

ʢʦʣʠ ʚʽʥ ʜʠʚʠʪʴʩʷ ʥʘ ʥʘʩ ʯʝʨʝʟ ʪʝ ʞ ʧʦʚʽʪʨʷ. ʎʶ ʯʘʩʪʠʥʫ ʩʧʝʢʪʨʘ ʚʘʞʢʦ ʟʽʙʨʘʪʠ 

ʟ ʜʦʩʪʘʪʥʴʦʶ ʯʫʪʣʠʚʽʩʪʶ, ʽ ʢʘʥʘʣ 1 ʻ ʻʜʠʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʥʘʜʘʻ ʚʽʜʢʨʠʪʽ 

ʜʘʥʽ ʧʨʠ ʮʴʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʦʟʨʽʟʥʝʥʥʽ. ɺ̔ ʥ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʠʙʝʨʝʞʥʠʤ 
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/ ʘʝʨʦʟʦʣʴʥʠʤ ʢʘʥʘʣʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʚʦʭ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ: ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʤʽʣʢʦʚʦʜʜʷ ʽ ʚʽʜʩʪʝʞʝʥʥʷ ʜʨʽʙʥʠʭ ʯʘʩʪʠʥʦʢ, ʪʘʢʠʭ ʷʢ ʧʠʣ ʽ ʜʠʤ. 

ʂʘʥʘʣʠ 2, 3, 4 (Blue, Green, Red) ï ʮʝ ʚʠʜʠʤʘ cʠʥʷ, ʟʝʣʝʥʘ ʽ ʯʝʨʚʦʥʘ ʜʽʣʷʥʢʠ 

ʩʧʝʢʪʨʘ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʡ ʟʥʽʤʦʢ ʚ ʥʘʪʫʨʘʣʴʥʠʭ 

ʢʦʣʴʦʨʘʭ RGB. 

ʂʘʥʘʣ 5 (Near Infrared, NIR) ʯʫʪʣʠʚʠʡ ʜʦ ʙʣʠʞʥʴʦʾ ʽʥʬʨʘʯʝʨʚʦʥʦ ʾʜʽʣʷʥʢʠ 

ʩʧʝʢʪʨʘ. ʎʷ ʯʘʩʪʠʥʘ ʩʧʝʢʪʨʘ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ  ʁʜʣʷ ʝʢʦʣʦʛʽʾ, ʦʩʢʽʣʴʢʠ ʾʾ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʜʦʨʦʚʽ ʨʦʩʣʠʥʠ ï ʚʦʜʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʾʭ ʣʠʩʪʢʘʭ ʚʽʜʙʠʚʘʻ 

ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʥʘʟʘʜ ʚ ʥʝʙʦ. ʇʦʨʽʚʥʶʶʯʠ ʡʦʛʦ ʟ ʽʥʰʠʤʠ ʢʘʥʘʣʘʤʠ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʩʧʝʢʪʨʘʣʴʥʽ ʽʥʜʝʢʩʠ, ʪʘʢʽ ʷʢ NDVI, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʦʯʥʽ 

ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʨʦʩʣʠʥ. 

ʂʘʥʘʣʠ 6 ʽ 7 (Short Wavelength Infrared, SWIR 1 i SWIR 2) ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ 

ʚʽʜʨʽʟʢʠ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɺʦʥʠ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʽ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʦʣʦʛʦʾ ʟʝʤʣʽ ʚʽʜ ʩʫʭʦʾ ʟʝʤʣʽ, ʘ ʜʣʷ ʛʝʦʣʦʛʽʾ: ʩʢʝʣʽ ʪʘ 

ʨ̌ʫʥʪʠ, ʷʢʽ ʚʠʛʣʷʜʘʶʪʴ ʧʦʜʽʙʥʠʤʠ ʚ ʽʥʰʠʭ ʢʘʥʘʣʘʭ, ʯʘʩʪʦ ʤʘʶʪʴ ʩʠʣʴʥʽ 

ʢʦʥʪʨʘʩʪʠ ʚ SWIR. 

ʂʘʥʘʣ 8 (Panchromatic, PAN) -  ʧʘʥʭʨʦʤʘʪʠʯʥʠʡ. ɺʽʥ ʧʨʘʮʶʻ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʯʦʨʥʦ-ʙʽʣʘ ʧʣʽʚʢʘ: ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʟʙʠʨʘʪʠ ʚʠʜʠʤʽ ʢʦʣʴʦʨʠ ʦʢʨʝʤʦ, ʚʽʥ 

ʧʦʻʜʥʫʻ ʾʭ ʚ ʦʜʠʥ ʢʘʥʘʣ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʢʘʥʘʣ ʤʦʞʝ ʧʦʙʘʯʠʪʠ ʙʽʣʴʰʝ ʩʚʽʪʣʘ 

ʚʽʜʨʘʟʫ, ʚʽʥ ʻ ʥʘʡʙʽʣʴʰ ʨʽʟʢʠʤ ʟ ʫʩʽʭ ʢʘʥʘʣʽʚ -  ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ 15 

ʤʝʪʨʽʚ. 

ʂʘʥʘʣ 9 ʇʝʨʠʩʪʽ ʭʤʘʨʠ (Cirrus) ʧʦʢʨʠʚʘʻ ʜʫʞʝ ʤʘʣʝʥʴʢʠʡ ʚʽʜʨʽʟʦʢ 

ʩʧʝʢʪʨʘ: ʪʽʣʴʢʠ 1370 Ñ 10 ʥʘʥʦʤʝʪʨʽʚ. ʃʠʰʝ ʢʽʣʴʢʘ ʩʫʧʫʪʥʠʢʽʚ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʮʶ ʯʘʩʪʠʥʫ ʩʧʝʢʪʨʘ, ʪʦʤʫ ʱʦ ʘʪʤʦʩʬʝʨʘ ʧʦʛʣʠʥʘʻ ʡʦʛʦ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ. ʉʘʤʝ 

ʪʦʤʫ ʱʦ ʟʝʤʣʷ ʣʝʜʴ ʧʦʤʽʪʥʘ ʫ ʮʴʦʤʫ ʢʘʥʘʣʽ, ʚʩʝ, ʱʦ ʯʽʪʢʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʥʴʦʤʫ, ʧʦʚʠʥʥʦ ʚʽʜʦʙʨʘʞʘʪʠʩʴ ʜʫʞʝ ʷʩʢʨʘʚʦ ʽ / ʘʙʦ ʙʫʪʠ ʫ ʘʙʦ ʥʘʜ ʘʪʤʦʩʬʝʨʦʶ. 

ʂʘʥʘʣʠ 10 ʽ 11 ɼʘʣʝʢʠʡ ɯʏ (Long Wavelength Infrared, TIR1 ʽ TIR2) 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʝʧʣʦʚʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ (TIR) - ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʧʣʦ. 

ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ, ʷʢ ʮʝ ʨʦʙʣʷʪʴ 
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ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʩʪʘʥʮʽʾ, ʚʦʥʠ ʚʠʤʽʨʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʯʘʩʪʦ 

ʻ ʥʘʙʘʛʘʪʦ ʚʠʱʦʶ. 

ɼʨʫʛʠʡ ʪʠʧ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʦʩʣʽʜʥʠʮʴʢʽʡ 

ʨʦʙʦʪʽ ï ʮʝ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ ASTER Digital Elevation Model (Krieger T. 

et al., 2011). ʉʪʘʥʦʤ ʥʘ 2019 ʨʽʢ ʮʝ ʥʘʡʥʦʚʽʰʘ ʛʣʦʙʘʣʴʥʘ ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ 

ʨʝʣʴʻʬʫ, ʦʪʨʠʤʘʥʘ ʫ ʞʦʚʪʥʽ 2011 ʨʦʢʫ (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʎʄʈ SRTM - ʫ 2000 

ʨʦʮʽ), ʷʢʘ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. ɿʥʽʤʢʠ ASTER ʧʦʪʨʽʙʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ 

ʨʝʣʴʻʬ çʧʽʣʦʪʥʦʛʦè ʨʘʡʦʥʫ, ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʫʭʠʣ ʽ ʝʢʩʧʦʟʠʮʽʶ ʩʭʠʣʽʚ, ʷʢʽ ʻ 

ʚʘʞʣʠʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʦʾ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ɿʥʽʤʢʠ ASTER DEM ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ 30 ʤʝʪʨʽʚ (1-arcsecond) ʻ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʚʝʙ-ʩʘʡʪʽ ɻʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʉʐɸ (USGS) ʫ ʧʦʨʪʘʣ ̔

EarthExplorer (EE) - (https://earthexplorer.usgs.gov). 

 

a       ʙ 

ʈʠʩ. 3.8. ɿʘʧʠʪ ʜʘʥʠʭ ASTER GDEM2 ʫ EarthExplorer ʥʘ ʚʝʙ-ʩʘʡʪʽ ɻʝʦʣʦʛʽʯʥʦʾ 

ʩʣʫʞʙʠ ʉʐɸ (a, ʙ) [ɼʞʝʨʝʣʦ: https://earthexplorer.usgs.gov] 

ɿ ʨʠʩ. 3.8 ʚʠʜʥʦ, ʱʦ ʪʝʨʠʪʦʨʽʶ çʧʽʣʦʪʥʦʛʦè ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʧʦʢʨʠʚʘʶʪʴ ʜʚʘ ʟʥʽʤʢʘ 1 Arc-second ASTER GDEM2. ɰʭ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚʝʜʝʥʽ ʫ 

ʊʘʙʣ. 3.5. 

 

https://earthexplorer.usgs.gov/
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ʊʘʙʣʠʮʷ 3.5 

ʇʘʨʘʤʝʪʨʠ ʜʚʦʭ ʦʙʨʘʥʠʭ ʟʥʽʤʢʽʚ 1 Arc-second ASTER GDEM2 

ɸʪʨʠʙʫʪʠ ʥʘʙʦʨʫ 

ʜʘʥʠʭ 
ɿʥʘʯʝʥʥʷ ɿʥʽʤʦʢ 

ɼʘʪʘ ʟʥʽʤʘʥʥʷ 2011/10/17  

 

 

 

 

 

 

 

 

 

 

 

 

ASTGDEMV2_0N48E026 

ɸʛʝʥʪʩʪʚʦ NASA/METI 

ʇʨʦʝʢʮʽʷ ʢʘʨʪʠ ɻʝʦʛʨʘʬʽʯʥʘ 

ʉʝʥʩʦʨ ASTER 

ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ 

1 ARC-SECOND, 

30 ʤ 

ʊʠʧ ʩʝʥʩʦʨʘ GDEM 

ɽʣʽʧʩʦʾʜ WGS84 

ʆʜʠʥʠʮʽ ɻʨʘʜʫʩʠ 

ɺʝʨʩʽʷ 2.0 

ʌʦʨʤʘʪ GEOTIFF 

ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ 03-11-16 

ʐʠʨʦʪʘ ʮʝʥʪʨʫ 48Á30'00.00"N 

ɼʦʚʛʦʪʘ ʮʝʥʪʨʫ 26Á30'00.00"E 

ɼʘʪʘ ʟʥʽʤʘʥʥʷ 2011/10/17  

 

 

 

 

 

 

 

 

 

 

 

 

ASTGDEMV2_0N48E025 

ɸʛʝʥʪʩʪʚʦ NASA/METI 

ʇʨʦʝʢʮʽʷ ʢʘʨʪʠ ɻʝʦʛʨʘʬʽʯʥʘ 

ɼʘʪʯʠʢ ASTER 

ʇʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ 

1 ARC-SECOND, 

30 ʤ 

ʊʠʧ ʜʘʪʯʠʢʘ GDEM 

ɽʣʽʧʩʦʾʜ WGS84 

ʆʜʠʥʠʮʽ ɻʨʘʜʫʩʠ 

ɺʝʨʩʽʷ 2.0 

ʌʦʨʤʘʪ ʧʨʦʜʫʢʪʫ GEOTIFF 

ɼʘʪʘ ʦʥʦʚʣʝʥʥʷ 03-11-16 

ʐʠʨʦʪʘ ʮʝʥʪʨʫ 48Á30'00.00"N 

ɼʦʚʛʦʪʘ ʮʝʥʪʨʫ 25Á30'00.00"E 

ɼʦʨʦʞʥʶ ʤʝʨʝʞʫ ʪʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʦʪʨʠʤʘʥʦ ʟ 

GEOFABRIK-ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʩʝʨʚʝʨʘ (http://download.geofabrik.de/europe.html)  

ʷʢʠʡ ʤʘʻ ʟʘʚʘʥʪʘʞʝʥʽ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʟ OpenStreetMap. ʊʘʤ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʟʥʘʡʪʠ ʦʥʦʚʣʝʥʽ ʱʦʜʝʥʥʦ (ʟʘʟʚʠʯʘʡ) ʚʝʢʪʦʨʥʽ ʰʘʨʠ ʜʣʷ ʜʝʷʢʠʭ ʢʨʘʾʥ (ʨʠʩ. 3.9). 

ʎʝ ʰʝʡʧ-ʬʘʡʣʠ (shapefiles) ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʜʦʨʽʛ, ʟʘʣʽʟʥʠʮ,ɹ ʪʠʧʽʚ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

http://download.geofabrik.de/europe.html
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a              ʙ 

ʈʠʩ. 3.9. ɺʠʙʽʨʢʠ ʜʘʥʠʭ OpenStreetMap ʫ GEOFABRIK (a, ʙ) [ɼʞʝʨʝʣʦ: 

http://download.geofabrik.de/europe.html] 

ɭ ʱʝ ʩʧʦʩʦʙʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʟ ʧʦʨʪʘʣʫ OpenStreetMap. ʆʜʠʥ ʟ 

ʥʘʡʚʽʜʦʤʽʰʠʭ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ QGIS ʽ ʚʙʫʜʦʚʘʥʠʭ 

ʧʣʘʛʽʥʽʚ OpenLayers ʽ OSMDownloaders. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʛʽʥ OpenLayers 

ʢʦʨʠʩʪʫʚʘʯ ʧʽʜʢʣʶʯʘʻ OSM ʢʘʨʪʫ ʫ ʨʦʙʦʯʠʡ ʧʨʦʝʢʪ, ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʛʽʥʘ 

OSMDownloaders ʟʘʚʘʥʪʘʞʫʻ ʚʩʽ ʜʘʥʽ ʟ ʚʠʜʽʣʝʥʦʾ ʧʨʷʤʦʢʫʪʥʠʢʦʤ ʦʙʣʘʩʪʽ ʫ 

ʨʦʙʦʯʦʤʫ ʧʨʦʝʢʪʽ ʫ ʬʦʨʤʘʪʽ .osm (OSM XML) (ʨʠʩ.3.10 a, ʙ, ʚ). 

  ʘ 

  ʙ 

http://download.geofabrik.de/europe.html
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  ʚ 

ʈʠʩ. 3.10. ɿʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʟ OpenStreetMap ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʛʽʥʠ QGIS 

(a, ʙ, ʚ) [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʅʘ ʦʩʥʦʚʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ çGISENERGYè ʦʙ'ʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ ʫ 

ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʠʩ. 3.11) ʩʪʚʦʨʝʥʦ ʢʘʨʪʫ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 35 ʢɺ ʪʘ 

110 ʢɺ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚ QGIS Software. 

 

ʈʠʩ. 3.11. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ çGISENERGYè ʦʙôʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ ʫ 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʦʙʣʘʩʪʽ [ɼʞʝʨʝʣʦ:http://maps.oblenergo.cv.ua] 

ɼʘʥʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʘ ʪʘʢʦʞ ʾʭ ʘʜʨʝʩʠ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ ʧʝʨʝʣʽʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʬʦʨʤʫʚʘʥʴ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʷʢʠʡ ʻ 

ʩʢʣʘʜʦʚʦʶ ʜʦʢʫʤʝʥʪʫ çʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʧʘʩʧʦʨʪ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫè (ʨʠʩ.3.12). 
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ʈʠʩ. 3.12. ʇʝʨʝʣʽʢ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʬʦʨʤʫʚʘʥʴ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ  

[ɼʞʝʨʝʣʦ: ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʧʘʩʧʦʨʪ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ] 

ɼʘʥʽ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʧʣʦʱʫ, ʪʠʧ ʚʣʘʩʥʦʩʪʽ ʪʘ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤʦʞʥʘ ʣʝʛʢʦ ʟʥʘʡʪʠ ʥʘ 

ʇʫʙʣʽʯʥʽʡ ʢʘʜʘʩʪʨʦʚʽʡ ʢʘʨʪʽ ʋʢʨʘʾʥʠ (ʨʠʩ.3.13). 

 

ʈʠʩ. 3.13. ʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠ [ɼʞʝʨʝʣʦ: 

https://map.land.gov.ua/kadastrova-karta] 
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3.1.3. ʉʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

ʉʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʚʠʢʣʶʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

FOSS (ʚʽʣʴʥʦʛʦ ʪʘ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʟʫ ʜʘʥʠʭ PostrgreSQL ʟ ʨʦʟʰʠʨʝʥʥʷʤ PostGIS. ʆʩʥʦʚʥʦʶ 

ʧʝʨʝʚʘʛʦʶ PostGIS ʻ ʪʝ, ʱʦ ʚʦʥʘ ʻ ʙʝʟʢʦʰʪʦʚʥʦʶ ʽ ʧʦʻʜʥʫʻ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

SQL ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʽ ʬʫʥʢʮʽʷʤʠ. ʂʨʽʤ ʧʨʦʩʪʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ, PostGIS ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʚʩʽ ʚʠʜʠ ʦʧʝʨʘʮʽʡ ʥʘʜ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʤʘʻ 

ʤʽʮʥʠʡ ʟʚôʷʟʦʢ ʟ QGIS Software. 

ɹʘʟʘ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʝʢʮʽʡ: ʧʝʨʰʘ ʩʝʢʮʽʷ - ʚʝʢʪʦʨʥʽ 

ʬʘʡʣʠ ʚ ʙʘʟʽ ʜʘʥʠʭ PostgreSQL ʽ ʜʨʫʛʘ - ʨʘʩʪʨʦʚʽ ʬʘʡʣʠ ʫ ʬʘʡʣʦʚʽʡ ʩʠʩʪʝʤʽ ʥʘ 

ʇʂ. ɿʚ'ʷʟʢʠ ʤʽʞ ʪʘʙʣʠʮʷʤʠ ʚ ʙʘʟʽ ʜʘʥʠʭ ñSOLARò ʚ PostgreSQL ʧʦʢʘʟʘʥʽ ʥʘ 

ʨʠʩ.3.14. 

 

ʈʠʩ. 3.14. ʄʦʜʝʣʴ ʜʘʥʠʭ ʚ PostgreSQL [ɼʞʝʨʝʣʦ: ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʘ] 
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3.2. ʆʧʨʘʮʶʚʘʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʦʙʘʤʠ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʝʨʝʜ ʦʩʥʦʚʥʠʤ ʦʧʨʘʮʶʚʘʥʥʷʤ ʜʘʥʠʭ ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ 

ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ, ʷʢʘ ʚʢʣʶʯʘʻ ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ ʜʘʥʠʭ ʟ ʽʩʥʫʶʯʠʭ 

ʚʝʢʪʦʨʥʠʭ ʽ ʨʘʩʪʨʦʚʠʭ ʰʘʨʽʚ, ʪʘʙʣʠʮʴ, ʦʙôʻʜʥʘʥʥʷ ʜʚʦʭ ʎʄʈ, ʚʠʙʽʨ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ. 

3.2.1. ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʜʣʷ çʧʽʣʦʪʥʦʛʦè ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʙʫʣʦ ʦʙʨʘʥʦ 

6 ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ: ʫʭʠʣ ʪʘ ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʙʣʠʟʴʢʽʩʪʴ ʜʦ 

ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃɽʇ), ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ. 

ɼʘʣʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʮʝʜʫʨʘ ʾʭ ʦʙʨʦʙʢʠ ʚ ʨʘʤʢʘʭ QGIS Software 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ. 

ʇʝʨʰʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʻ ʫʭʠʣ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʜʫʞʝ ʢʨʫʪʽ ʩʭʠʣʠ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʉɽʉ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʫʭʠʣʠ 

ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 20Á, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʣʶʯʝʥʽ (ʨʠʩ.3.15). 

ɯʥʩʪʨʫʤʝʥʪ ʋʭʠʣ (Slope) ʫ QGIS 2.16.3 ʨʦʟʪʘʰʦʚʘʥʠʡ: Raster Ą Analysis Ą  

DEM (Terrain Models) Ą Slope. ɺʝʣʠʯʠʥʘ ʋʭʠʣʫ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʛʨʘʜʫʩʘʭ ʚʽʜ 0 

ʜʦ 90. 

 

ʈʠʩ. 3.15. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ çʋʭʠʣè(çSlopeè) [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 
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ɼʨʫʛʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ -  ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ʅʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʘ ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʉɽʉ - 110-200Á
 
- ʮʝ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʧʽʚʜʝʥʴ, ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ, ʯʘʩʪʢʦʚʦ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ. ʊʦʤʫ ʪʘʢʽ ʟʥʘʯʝʥʥʷ 

ʝʢʩʧʦʟʠʮʽʾ ʩʭʠʣʽʚ ʷʢ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʧʽʚʥʽʯ, ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʽ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʣʶʯʝʥʽ (ʨʠʩ.3.16). ɯʥʩʪʨʫʤʝʥʪ ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ (Aspect) ʫ 

QGIS 2.16.3 ʟʥʘʭʦʜʠʪʴʩʷ: Raster Ą Analysis Ą  DEM (Terrain Models) Ą Aspect. 

ɺʝʣʠʯʠʥʘ ɽʢʩʧʦʟʠʮʽʾ ʩʭʠʣʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʛʨʘʜʫʩʘʭ ʚʽʜ 0 ʜʦ 360. 

 

ʈʠʩ. 3.16. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ çɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚè(çAspectè) 

[ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʊʨʝʪʽʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʻ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃɽʇ). ʅʘ 

ʦʩʥʦʚʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ çGISENERGYè ʦʙ'ʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ 

ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʚʦʨʝʥʦ ʢʘʨʪʫ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 35 ʢɺ ʪʘ 110 ʢɺ ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʅʘʚʢʦʣʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʧʦʙʫʜʦʚʘʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ ʟ ʨʘʜʽʫʩʦʤ 5 000 ʤʝʪʨʽʚ ʟ ʢʨʦʢʦʤ ʫ 500 ʤʝʪʨʽʚ (ʨʠʩ.3.18), ʦʩʢʽʣʴʢʠ 

ʥʘʡʢʨʘʱʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʜʽʫʩʽ 500 ʤʝʪʨʽʚ 

ʚʜ̔ ʣʽʥʽʡ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ. ɹʫʬʝʨʥʘ ʟʦʥʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʛʽʥʘ 

MultiDistanceBuffer (ʨʠʩ.3.17 ʘ). ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʚʝʨʣʝʡʥʦʛʦ ʘʥʘʣʽʟʫ ʮʝʡ 

ʚʝʢʪʦʨʥʠʡ ʰʘʨ ʙʫʚ ʨʘʩʪʝʨʠʟʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ Rasterize (vector 
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to raster), ʷʢʠʡ ʤʦʞʥʘ ʟʥʘʡʪʠ: Processing Toolbox window Ą GDAL/OGR Ą 

Rasterize (vector to raster) (ʨʠʩ.3.17 ʙ).  ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʧʨʦʮʝʜʫʨʫ 

ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʙʫʬʝʨʥʠʭ ʟʦʥ (ʚʝʢʪʦʨʥʠʭ ʰʘʨʽʚ) ʪʘ ʾʭ ʨʘʩʪʝʨʠʟʘʮʽʾ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʽ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʰʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ. 

  

a             ʙ 

ʈʠʩ. 3.17. ʇʣʘʛʽʥʠ MultiDistanceBuffer ʪʘ Rasterize (vector to raster)  

[ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

 

ʈʠʩ. 3.18. ʃʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 35 ʢɺ ʽ 110 ʢɺ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ 

[ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 
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ʏʝʪʚʝʨʪʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʻ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʘʥʽ ʧʨʦ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʬʦʨʤʫʚʘʥʴ ʫ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʘ ʪʘʢʦʞ ʾʭ ʘʜʨʝʩʠ ʦʪʨʠʤʘʥʦ ʟ ʜʦʢʫʤʝʥʪʘ "ʉʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʡ ʧʘʩʧʦʨʪ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ". ʇʽʜʛʨʫʟʠʚʰʠ OpenStreetMap ʫ 

ʧʨʦʝʢʪ ʪʘ ʟʥʘʶʯʠ ʪʦʯʥʽ ʘʜʨʝʩʠ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʚʝʢʪʦʨʥʠʡ ʰʘʨ. ɿʘ 

ʘʥʘʣʦʛʽʻʶ, ʥʘʚʢʦʣʦ ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʙʫʬʝʨʥʘ ʟʦʥʘ ʟ ʨʘʜʽʫʩʦʤ 3 500 

ʤʝʪʨʽʚ ʟ ʢʨʦʢʦʤ ʫ 350 ʤʝʪʨʽʚ (ʨʠʩ. 3.19). 

 

ʈʠʩ. 3.19. ʇʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʇôʷʪʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʻ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʂʘʨʪʘ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʨʠʩ. 3.20) ʧʦʙʫʜʦʚʘʥʘ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʫ ʧʨʦʝʢʪ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʟ ʟʘʚʘʥʪʘʞʝʥʦʾ ʟ 

ʦʥʣʘʡʥ-ʨʝʩʫʨʩʫ OpenStreetMap ʚʠʙʽʨʢʠ, ʪʘ ʩʪʚʦʨʝʥʥʷʤ ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʨʘʜʽʫʩʦʤ 

2 500 ʤʝʪʨʽʚ ʟ ʢʨʦʢʦʤ ʫ 250 ʤʝʪʨʽʚ. 
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ʈʠʩ. 3.20. ʅʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʐʦʩʪʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʻ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ʂʘʨʪʘ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʦʪʨʠʤʘʥʘ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʫ ʧʨʦʝʢʪ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟ ʟʘʚʘʥʪʘʞʝʥʦʾ ʟ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʫ 

OpenStreetMap ʚʠʙʽʨʢʠ, ʚʠʜʘʣʝʥʥʷ ʜʦʨʽʛ ʟ ʢʘʪʝʛʦʨʽʷʤʠ "ʩʪʝʞʢʘ", "ʧʽʰʦʭʽʜʥʘ 

ʜʦʨʦʛʘ", "ʚʝʣʦʩʠʧʝʜʥʠʡ ʰʣʷʭ", "ʙʨʽʜ" ʯʝʨʝʟ ʾʭ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʧʨʦʾʟʜʫ 

ʪʨʘʥʩʧʦʨʪʫ. ɼʣʷ ʨʝʰʪʠ ʜʦʨʽʛ ʩʪʚʦʨʝʥʘ ʙʫʬʝʨʥʘ ʟʦʥʘ ʟ ʨʘʜʽʫʩʦʤ 1 000 ʤʝʪʨʽʚ ʟ 

ʢʨʦʢʦʤ ʫ 100 ʤʝʪʨʽʚ (ʨʠʩ. 3.21). 
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ʈʠʩ. 3.21. ɼʦʨʦʞʥʷ ʤʝʨʝʞʘ ʪʘ ʾʾ ʙʫʬʝʨʥʘ ʟʦʥʘ [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚʩʽʭ ʢʘʨʪ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʩʥʦʚʥʠʡ ʾʭ 

ʦʚʝʨʣʝʡʥʠʡ ʘʥʘʣʽʟ - ʧʨʦʮʝʜʫʨʫ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ ʫʩʝʨʝʜʥʝʥʥʷ 

çOrdered Weighted Averagingè. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çOrdered Weighted Averagingè ʫ FOSS QGIS. 

ɿʘʟʚʠʯʘʡ ʪʘʢʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ArcGIS, ʘʣʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʜʥʽʻʾ ʟ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʩʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʝʢʪʽ, ʤʘʻ ʙʫʪʠ ʙʝʟʢʦʰʪʦʚʥʝ 

ʪʘ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ArcGIS, QGIS ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ, ʘʣʝ 

ʪʝʞ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʪʘʢʫ ʧʨʦʮʝʜʫʨʫ. ɺʭʽʜʥʽ ʜʘʥʽ ʻ ʥʘʩʪʫʧʥʠʤʠ: 

ü ʋʭʠʣ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ; 

ü ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ; 

ü ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃɽʇ); 

ü ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ; 

ü ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ; 

ü ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. 

ɺʩʽ ʰʘʨʠ ʻ ʨʘʩʪʨʘʤʠ, ʪʦʤʫ ʾʭ ʥʝ ʧʦʪʨʽʙʥʦ ʢʦʥʚʝʨʪʫʚʘʪʠ.  
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ɺʘʞʣʠʚʦ, ʱʦʙ ʚʩʽ ʰʘʨʠ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʧʨʦʮʝʜʫʨʠ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ 

ʟʚʘʞʝʥʦʛʦ ʫʩʝʨʝʜʥʝʥʥʷ ʚ QGIS - ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, 

ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ ʢʦʤʽʨʢʠ, ʦʜʥʘʢʦʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ - ʧʨʦʩʪʦʨʦʚʝ 

ʨʦʟʨʽʟʥʝʥʥʷ (ʚʠʩʦʪʘ ʧʽʢʩʝʣʷ / ʰʠʨʠʥʘ ʧʽʢʩʝʣʷ), ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ ʨʘʩʪʨʘ 

(ʦʜʥʘʢʦʚʽ ʢʦʦʨʜʠʥʘʪʠ x, y ʥʘʡʙʽʣʴʰ ʟʘʭʽʜʥʦʛʦ, ʥʘʡʙʽʣʴʰ ʧʽʚʜʝʥʥʦʛʦ ʢʫʪʘ), 

ʦʜʥʘʢʦʚʠʡ ʜʽʘʧʘʟʦʥ ʢʣʘʩʽʚ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʨʘʩʪʨʦʚʽ ʰʘʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ WGS 84 UTM 35N, ʨʦʟʤʽʨ ʢʦʤʽʨʢʠ 20ʤ, ʧʨʦʩʪʦʨʦʚʘ 

ʨʦʟʨʽʟʥʝʥʽʩʪʴ 20ʤ ʭ 20ʤ, ʽ ʚʩʽ ʚʦʥʠ ʦʙʨʽʟʘʥ ̔ ʟʘ ʢʦʥʪʫʨʦʤ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʨʽʚʥʷʪʠ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ, ʫʥʽʢʘʣʴʥʠʡ/ʟʘʛʘʣʴʥʠʡ ʜʣʷ ʚʩʽʭ ʢʘʨʪ 

ʤʘʩʰʪʘʙ ʽ ʟʘʛʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʠʤʠ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʚʩʽ 

ʰʽʩʪʴ ʚʭʽʜʥʠʭ ʰʘʨʽʚ ʢʘʨʪʠ ʙʫʣʦ ʧʝʨʝʪʚʦʨʝʥʦ ʟʘ ʰʢʘʣʦʶ ʧʨʠʜʘʪʥʦʩʪʽ ʚʽʜ 1-11 

(ʪʘʙʣ. 3.6). 

ʊʘʙʣʠʮʷ 3.6 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʫ ʰʢʘʣʫ ʧʨʠʜʘʪʥʦʩʪʽ 

ʐʢʘʣʘ 

ʧʨʠʜʘʪʥʦʩʪʽ 

ʋʭʠʣ 

(ʛʨʘʜʫʩʠ) 

ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ 

(ʛʨʘʜʫʩʠ) 

ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

(ʃɽʇ) (ʤʝʪʨʠ) 

10 0 ï 0,84 141 ï 195 (ʇʽʚʜʝʥʴ) 0 ï 500 

9 0,84 ï 3,07 115 ï 141 (ʇʽʚʜʝʥʥʠʡ ʉʭʽʜ) 500 ï 1 000 

8 3,07 ï 5,29 195 ï 222 (ʇʽʚʜʝʥʥʠʡ ɿʘʭʽʜ) 1 000 ï 1 500  

7 5,29 - 7,52 222 ï 248 (ʇʽʚʜʝʥʥʠʡ ɿʘʭʽʜ) 1 500 ï 2 000 

6 7,52 ï 9,75 87,8 ï 115 (ʉʭʽʜ) 2 000 ï 2 500 

5 9,75 ï 12 61 ï 87 (ʉʭʽʜ) 2 500 ï 3 000  

4 12 ï 14.2 248 ï 275 (ɿʘʭʽʜ) 3 000 ï 3 500 

3 14,2 ï 16,4 34 ï 61 (ʇʽʚʥʽʯʥʠʡ ʉʭʽʜ) 3 500 ï 4 000 

2 16,4 ï 18,7 275 ï 302 (ʇʽʚʥʽʯʥʠʡ ɿʘʭʽʜ) 4 000 ï 4 500 

1 18,7 ï 20,0 302 ï 310 (ʇʽʚʥʽʯʥʠʡ ɿʘʭʽʜ) 4 500 ï 5 000 

0 -1 -1 -1 
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ʇʨʦʜʦʚʞʝʥʥʷ ʊʘʙʣʠʮ ̔3.6 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʫ ʰʢʘʣʫ ʧʨʠʜʘʪʥʦʩʪʽ  

ʐʢʘʣʘ 

ʧʨʠʜʘʪʥʦʩʪʽ 

ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ  

(ʤʝʪʨʠ) 

ɹʣʠʟʴʢʽʩʪʴ ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚ 

(ʤʝʪʨʠ) 

ɹʣʠʟʴʢʽʩʪʴ ʜʦ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

(ʤʝʪʨʠ) 

10 0 ï 250 0 ï 350 0 ï 100 

9 250 ï 500 350 ï 700 100 ï 200 

8 500 ï 750  700 ï 1 050  200 ï 300  

7 750 ï 1 000 1 050 ï 1 400 300 ï 400 

6 1 000 ï 1 250 1 400 ï 1 750 400 ï 500 

5 1 250 ï 1 500  1 750 ï 2 100  500 ï 600  

4 1 500 ï 1 750 2 100 ï 2 450 600 ï 700 

3 1 750 ï 2 000 2 450 ï 2 800 700 ï 800 

2 2 000 ï 2 250 2 800 ï 3 150 800 ï 900 

1 2 250 ï 2 500 3 150 ï 3 500 900 ï 1 000 

0 -1 -1 -1 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʚʘʛʠ ʢʦʞʥʦʤʫ ʟ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʢʠ. ʎʝʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ 

ʟ ʰʝʩʪʠ ʢʨʠʪʝʨʽʾʚ, ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʧʝʨʪʘ ʟ ʥʘʡʚʠʱʠʤ ʨʘʥʛʦʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʢʨʠʪʝʨʽʾʚ, 

,̔ ʥʘʩʘʤʢʽʥʝʮʴ, ʚʘʛʠ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʫʜʞʝʥʴ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 

ʤʥʦʞʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ - ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ (ʇʝʨʦʚʠʯ 

ɯ., 2013). ɼʣʷ ʮʴʦʛʦ ʜʝʩʷʪʠ ʝʢʩʧʝʨʪʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ 

ʢʦʞʥʦʛʦ ʟ ʰʝʩʪʠ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʟʝʤʥʦʾ ʩʦʥʷʯʥʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. 

ʇʨʠ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʩʷʪʠʙʘʣʴʥʘ 

ʰʢʘʣʘ ʨʘʥʛʽʚ. ʋ ʪʘʙʣ. 3.7 ʧʨʠʚʝʜʝʥʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʦ ʢʦʞʥʦʤʫ ʟ ʰʝʩʪʠ 

ʢʨʠʪʝʨʽʾʚ ʥʘʜʘʥʽ ʜʝʩʷʪʴʤʘ ʝʢʩʧʝʨʪʘʤʠ. 
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ʊʘʙʣʠʮʷ 3.7 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʘʥʛʽʚ ʢʨʠʪʝʨʽʡ 

ʂʨʠʪʝʨʽʡ 
ɽʢʩʧʝʨʪʠ × 

ʨʘʥʛʽʚ 
dj dj

2
 

1 2 3 4 5 6 7 8 9 10 

1.ʋʭʠʣ 4 5 7 8 4 4 5 3 2 5 47 -3,5 12,25 

2.ɽʢʩʧʦʟʠʮʽʷ 

ʩʭʠʣʽʚ 
9 9 8 9 8 8 8 9 8 6 82 31,5 992,25 

3.ɹʣʠʟʴʢʽʩʪʴ ʜʦ 

ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ 

(ʃɽʇ) 

7 4 6 5 6 7 9 6 5 6 61 10,5 110,25 

4.ɹʣʠʟʴʢʽʩʪʴ ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚ 
3 4 5 4 5 4 4 4 3 3 39 -11,5 132,25 

5.ɹʣʠʟʴʢʽʩʪʴ ʜʦ 

ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ 

3 5 4 2 5 8 6 5 3 4 45 -5,5 30,25 

6.ɹʣʠʟʴʢʽʩʪʴ ʜʦ 

ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ 

2 5 1 2 3 3 2 4 4 3 29 -21,5 462,25 

× 28 32 31 30 31 34 34 31 25 27 303 0 1739,5 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʪʘʙʣ. 3.7, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʥʘʡʙʽʣʴʰʫ ʟʥʘʯʫʱʽʩʪʴ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʢʨʠʪʝʨʽʾʚ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʎʝ ʚʧʣʠʚ ʝʢʩʧʦʟʠʮʽʾ ʩʭʠʣʽʚ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ. ʅʘʡʤʝʥʰ ʚʘʞʣʠʚʠʤ 

ʢʨʠʪʝʨʽʻʤ ʻ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. 

ʉʬʦʨʤʫʻʤʦ ʤʘʪʨʠʮʶ ʨʘʥʛʽʚ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʥʛʽʚ ʝʢʩʧʝʨʪʽʚ (ʪʘʙʣ. 

3.8). 

ʊʘʙʣʠʮʷ 3.8 

ʄʘʪʨʠʮʷ ʨʘʥʛʽʚ ʝʢʩʧʝʨʪʽʚ 

ʈʘʥʛʠ 
ɽʢʩʧʝʨʪʠ 

1 2 3 4 5 6 7 8 9 10 

ʉʫʤʘ 28 32 31 30 31 34 34 31 25 27 

ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 
30,3 30,3 30,3 30,3 30,3 30,3 30,3 30,3 30,3 30,3 

ɺʽʜʭʠʣʝʥʥʷ 
-2,3 1,7 0,7 -0,3 0,7 3,7 3,7 0,7 -5,3 -3,3 

ʈʘʥʛ 

ʝʢʩʧʝʨʪʘ 
4 3 2 1 2 6 6 2 7 5 
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ʇʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʚʠʱʠʡ ʨʘʥʛ   

ʤʘʻ ʯʝʪʚʝʨʪʠʡ ʝʢʩʧʝʨʪ, ʜʨʫʛʠʡ ʨʘʥʛ ʫ ʪʨʝʪʴʦʛʦ, ʧ'ʷʪʦʛʦ ʽ ʚʦʩʴʤʦʛʦ ʝʢʩʧʝʨʪʽʚ,  

ʪʨʝʪʽʡ ʨʘʥʛ ʫ ʜʨʫʛʦʛʦ, ʘ ʥʘʡʥʠʞʯʠʡ ʨʘʥʛ ʫ ʜʝʚ'ʷʪʦʛʦ ʝʢʩʧʝʨʪʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʽʩʥʦʪʠ ʟʚôʷʟʢʫ ʤʽʞ ʜʦʚʽʣʴʥʠʤ ʯʠʩʣʦʤ ʨʘʥʞʦʚʘʥʠʭ ʦʟʥʘʢ 

ʟʘʩʪʦʩʦʚʫʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ (ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʘʥʛʦʚʦʾ 

ʢʦʨʝʣʷʮʽʾ). 

ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ 2.4 ʜʦʨʽʚʥʶʻ: 

ὡ
ρςρχσωȟυ

ρπ φ φ
πȟωωτ 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʦʨʜʘʮʽʾ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 1. 

ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ, ʪʠʤ ʚʠʱʘ ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ. ʗʢʱʦ W=1 - ʮʝ ʧʦʚʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ; ʷʢʱʦ 

W=0, ʪʦ ʫʟʛʦʜʞʝʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ 0,994, ʱʦ ʦʟʥʘʯʘʻ ʤʘʡʞʝ 

ʧʦʚʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʝʢʩʧʝʨʪʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ (Saaty, 1997). 

ʄʘʪʨʠʮʷ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʧʘʨʘʤʠ ʢʨʠʪʝʨʽʾʚ (ʪʘʙʣ. 3.9) ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʘ ʟ ʥʘʡʚʠʱʠʤ ʨʘʥʛʦʤ (ʪʘʙʣ. 3.10). ʋ ʧʨʦʮʝʩʽ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʜʦʧʦʤʽʞʥʘ ʤʘʪʨʠʮʷ - ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʤʘʪʨʠʮʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ (ʪʘʙʣ. 3.9), 

ʚ ʷʢʽʡ ʟʥʘʯʝʥʥʷ ʚ ʢʦʞʥʽʡ ʢʦʤʽʨʮʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʜʽʣʫ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʫʜʞʝʥʥʷ (aij) ʥʘ ʩʫʤʫ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʦʚʧʮʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʦʪʨʠʤʘʥʦ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʨʷʜʢʽʚ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʝʢʪʦʨʫ 

ʧʨʽʦʨʠʪʝʪʫ (ɤj). 
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ʊʘʙʣʠʮʷ 3.9 

ʄʘʪʨʠʮʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

 

F1 

ʋʭʠʣ 

F2 

ɽʢʩʧʦʟʠʮʽʷ 

ʩʭʠʣʽʚ 

F3 

ɹʣ. ʜʦ 

ʃɽʇ 

F4 

ɹʣ. ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚ 

F5 

ɹʣ. ʜʦ ʥʘʩ. 

ʧʫʥʢʪʽʚ 

F6 

ɹʣ. ʜʦ 

ʜʦʨʦʞʥ.ʤʝʨʝʞʽ 

F1 

ʋʭʠʣ 
1 0,250 0,500 2 1 4 

F2 

ɽʢʩʧʦʟʠʮʽʷ 

ʩʭʠʣʽʚ 

4 1 3 6 4 7 

F3 

ɹʣ. ʜʦ ʃɽʇ 
2 0,333 1 3 2 4 

F4 

ɹʣ. ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚ 

0,500 0,167 0,333 1 0,500 2 

F5 

ɹʣ. ʜʦ ʥʘʩ. 

ʧʫʥʢʪʽʚ 

1 0,250 0,500 2 1 3 

F6 

ɹʣ. ʜʦ 

ʜʦʨʦʞʥ.ʤʝʨʝʞʽ 

0,250 0,143 0,250 0,500 0,333 1 

ʉʫʤʘ 8,750 2,143 5,583 14,500 8,833 21,000 

ʊʘʙʣʠʮʷ 3.10 

ʅʦʨʤʘʣʽʟʦʚʘʥʘ ʤʘʪʨʠʮʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

 

F1 

ʋʭʠʣ 

F2 

ɽʢʩʧʦʟʠʮʽʷ 

ʩʭʠʣʽʚ 

F3 

ɹʣ. ʜʦ 

ʃɽʇ 

F4 

ɹʣ. ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚ 

F5 

ɹʣ. ʜʦ ʥʘʩ. 

ʧʫʥʢʪʽʚ 

F6 

ɹʣ. ʜʦ 

ʜʦʨʦʞʥ.

ʤʝʨʝʞʽ 

ɺʝʢʪʦʨ 

ʧʨʽʦʨʠʪʝʪʫ 

(ɤj) 

F1 

ʋʭʠʣ 
0,114 0,117 0,090 0,138 0,113 0,190 0,13 

F2 

ɽʢʩʧʦʟʠʮʽʷ 

ʩʭʠʣʽʚ 

0,457 0,467 0,537 0,414 0,453 0,333 0,44 

F3 

ɹʣ. ʜʦ ʃɽʇ 
0,229 0,156 0,179 0,207 0,226 0,190 0,20 

F4 

ɹʣ. ʜʦ 

ʧʽʜʧʨʠʻʤʩʪʚ 

0,057 0,078 0,060 0,069 0,057 0,095 0,07 

F5 

ɹʣ. ʜʦ ʥʘʩ. 

ʧʫʥʢʪʽʚ 

0,114 0,117 0,090 0,138 0,113 0,143 0,12 

F6 

ɹʣ. ʜʦ 

ʜʦʨʦʞʥ.ʤʝʨʝʞʽ 

0,029 0,067 0,045 0,034 0,038 0,048 0,04 

ʉʫʤʘ 1 1 1 1 1 1 1,00 

ɼʣʷ ʦʮʽʥʢʠ ʫʟʛʦʜʞʝʥʦʩʪʽ ʚʝʢʪʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʝʢʪʦʨ ʟʚʘʞʝʥʦʾ ʩʫʤʠ ʽ 

ʚʝʢʪʦʨ ʫʟʛʦʜʞʝʥʦʩʪʽ (ʪʘʙʣ. 3.11). 
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ʊʘʙʣʠʮʷ 3.11 

ʈʦʟʨʘʭʫʥʦʢ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʂʨʠʪʝʨʽʡ ɺʝʢʪʦʨ ʟʚʘʞʝʥʦʾ ʩʫʤʠ ɺʝʢʪʦʨ ʫʟʛʦʜʞʝʥʦʩʪʽ 

F1 

ʋʭʠʣ 
0,768 6,043 

F2 

ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ 
2,740 6,178 

F3 

ɹʣ. ʜʦ ʃɽʇ 
1,219 6,161 

F4 

ɹʣ. ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ 
0,419 6,048 

F5 

ɹʣ. ʜʦ ʥʘʩ. ʧʫʥʢʪʽʚ 
0,724 6,082 

F6 

ɹʣ. ʜʦ ʜʦʨʦʞʥ.ʤʝʨʝʞʽ 
0,262 6,054 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʣʷʤʙʜʘ 

(ɚ) - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ʫʟʛʦʜʞʝʥʦʩʪʽ (ʬʦʨʤ.2.6) ʽ ʽʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ 

(CI) (ʬʦʨʤ.2.7). 

ʇ
Вὅȟὅȟὅȟὅȟὅȟὅ

ὲ

φȟπτσφȟρχψφȟρφρφȟπτψφȟπψςφȟπυτ

φ
φȟπωτ 

ὅὍ 
‗ ὲ 

ὲ ρ 

φȟπωτφ 

υ 
πȟπρω 

ɯʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʢʘʟʫʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʫʟʛʦʜʞʝʥʦʩʪʽ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽʥʜʝʢʩʫ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ ʧʦʨʽʚʥʶʻ ʡʦʛʦ ʟ 

ɯʥʜʝʢʩʦʤ ʚʠʧʘʜʢʦʚʦʩʪʽ  - Random Index (RI). ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ n = 6 RI 

ʜʦʨʽʚʥʶʻ 1,24. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʻ ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʩʪʽ (CR) (ʬʦʨʤ.2.8), ʷʢʝ ʜʦʨʽʚʥʶʻ:  

ὅὙ  
ὅὍ

ὙὍ

πȟπρω

ρȟςτ
πȟπρυ πȟρπ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʨʦʟʫʤʥʠʡ ʨʽʚʝʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʫ ʧʦʧʘʨʥʠʭ 

ʧʦʨʽʚʥʷʥʥʷʭ, ʪʦʤʫ ʤʦʞʥʘ ʜʦʚʽʨʷʪʠ ʚʘʛʘʤ, ʚʠʟʥʘʯʝʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ 

ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. 
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ʊʘʙʣʠʮʷ 3.12 ʚʢʘʟʫʻ ʚʘʛʫ ʢʦʞʥʦʛʦ ʰʘʨʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ, ʟʘʛʘʣʴʥʘ ʾʭ ʚʘʛʘ 

ʩʪʘʥʦʚʠʪʴ 100. 

ʊʘʙʣʠʮʷ 3.12 

ɺʘʛʠ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ 

 ̄ ʂʨʠʪʝʨʽʡ ɺʘʛʘ 

1 ʋʭʠʣ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ 13 

2 ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ  44 

3 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃɽʇ) 20 

4 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ 7 

5 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 12 

6 ɹʣʠʟʴʢʽʩʪʴ ʜʦ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 4 

ʆʩʢʽʣʴʢʠ ʚʩʽ ʚʘʛʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʚʠʟʥʘʯʝʥʽ, ʤʦʞʥʘ 

ʧʝʨʝʡʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʟʚʘʞʝʥʦʛʦ 

ʫʩʝʨʝʜʥʝʥʥʷ ʚ QGIS. ʐʣʷʭ ʜʦ ʧʨʦʮʝʜʫʨʠ Ordered Weighted Averaging ʚ QGIS 

2.16.3 (ʈʦʟʰʠʨʝʥʠʡ ʽʥʪʝʨʬʝʡʩ): Processing Toolbox Ÿ SAGA (2.1.2) Ÿ Raster 

Analysis Ÿ Ordered Weighted Averaging (ʨʠʩ. 3.22). 

 

ʈʠʩ. 3.22. ʐʣʷʭ ʜʦ ʧʨʦʮʝʜʫʨʠ Ordered Weighted Averaging [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʮʝʜʫʨʠ - ʩʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʢʘʨʪʠ-ʩʭʝʤʠ ʧʨʠʜʘʪʥʦʩʪʽ 

ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ (ʨʠʩ.3.23). 
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ʈʠʩ. 3.23. ʇʦʯʘʪʢʦʚʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʤʝʣʴ, ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ɿʝʣʝʥʽ ʢʦʣʴʦʨʠ ʦʟʥʘʯʘʶʪʴ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʤʽʩʮʷ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʥʘʟʝʤʥʠʭ ʉɽʉ, ʢʦʣʴʦʨʠ ʙʣʠʟʴʢʽ ʜʦ ʧʦʤʘʨʘʥʯʝʚʠʭ - ʥʘʡʛʽʨʰʽ ʤʽʩʮʷ, ʙʽʣʽ - 

ʚʠʢʣʶʯʝʥʽ ʪʝʨʠʪʦʨʽʾ ʟ ʟʦʚʩʽʤ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 

ʫʭʠʣʘʤʠ ʪʘ ʝʢʩʧʦʟʠʮʽʷʤʠ ʩʭʠʣʽʚ. ʋ ʪʘʙʣʠʮʽ 3.13 ʥʘʚʝʜʝʥʦ ʦʧʠʩ ʰʢʘʣʠ 

ʧʨʠʜʘʪʥʦʩʪʽ ʨʝʟʫʣʴʪʫʶʯʦʾ ʢʘʨʪʠ-ʩʭʝʤʠ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ. 

ʊʘʙʣʠʮʷ 3.13 

ʆʧʠʩ ʰʢʘʣʠ ʧʨʠʜʘʪʥʦʩʪʽ 

ʈʽʚʝʥʴ  ʇʨʠʜʘʪʥʽʩʪʴ ʈʽʚʝʥʴ ʧʨʠʜʘʪʥʦʩʪʽ 

1 Lowest suitability ʅʘʡʥʠʞʯʘ ʧʨʠʜʘʪʥʽʩʪʴ 

2 Very low suitability ɼʫʞʝ ʥʠʟʴʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

3 Low suitability ʅʠʟʴʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

4 Moderately low suitability ʇʦʤʽʨʥʦ ʥʠʟʴʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

5 Moderate suitability ʇʦʤʽʨʥʘ ʧʨʠʜʘʪʥʽʩʪʴ 

6 Moderate high suitability ʇʦʤʽʨʥʦ ʚʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

7 High suitability ɺʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

8 Very High suitability ɼʫʞʝ ʚʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

9 Extremely High suitability ʅʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʘ ʧʨʠʜʘʪʥʽʩʪʴ 

10 Highest suitability ʅʘʡʚʠʱʘ ʧʨʠʜʘʪʥʽʩʪʴ 

0 No value (not suitable at all) ʅʝʤʘ ʟʥʘʯʝʥʥʷ (ʥʝ ʧʨʠʜʘʪʥʽ ʟʦʚʩʽʤ) 
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3.2.2. ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ 

ɭʜʠʥʠʡ ʢʨʠʪʝʨʽʡ ʚʠʢʣʶʯʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʡ ʜʣʷ çʧʽʣʦʪʥʦʛʦè 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ï ʮʝ ʪʠʧ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (ʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ). 

ʉʧʨʠʷʪʣʠʚʠʤ ʪʠʧʦʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʜʣʷ ʥʘʟʝʤʥʠʭ ʩʦʥʷʯʥʠʭ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʻ ʚʽʣʴʥʘ ʚʽʜ ʣʽʩʽʚ, ʚʦʜʦʡʤ, ʟʘʙʫʜʦʚʠ, ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ, ʟʘʧʣʘʚ 

ʤʽʩʮʝʚʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʠʟʴʢʦʶ ʽ ʩʝʨʝʜʥʴʦʶ ʪʨʘʚ'ʷʥʠʩʪʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ (ʘʣʝ ʥʝ ʻ ʨʽʣʣʝʶ); ʢʫʱʘʤʠ;  ʥʘʷʚʥʽʩʪʶ ʢʘʤôʷʥʠʩʪʠʭ ʟʝʤʝʣʴ; 

ʚʠʩʥʘʞʝʥʠʭ ʘʙʦ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ; ʟʘʢʨʠʪʠʭ (ʟʘʢʦʥʩʝʨʚʦʚʘʥʠʭ) 

ʩʤʽʪʪʻʟʚʘʣʠʱ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʨʘʥʽʰʝ, ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʢʨʠʪʝʨʽʶ ʚʠʢʣʶʯʝʥʥʷ - 

ʚʠʟʥʘʯʝʥʥʷ ʟʝʤʝʣʴʥʦʛʦ ʧʦʢʨʠʚʫ çʧʽʣʦʪʥʦʛʦè ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ - ʙʫʚ  ʦʙʨʘʥʠʡ ʩʫʧʫʪʥʠʢʦʚʠʡ 

ʟʥʽʤʦʢ Landsat 8 OLI / TIRS Collection 1 L1TP (Precision Terrain correction) 

(ʪʦʯʥʘ ʪʦʧʦʛʨʘʬʽʯʥʘ ʢʦʨʝʢʮʽʷ). 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʜʘʥʠʭ Landsat 8 OLI / TIRS 

ɿʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʩʝʥʩʦʨʘʤʠ Landsat 8 OLI / TIRS, ʤʦʞʫʪʴ 

ʩʧʦʪʚʦʨʶʚʘʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʩʝʥʩʦʨʘ, ʩʦʥʷʯʥʦʛʦ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʽ 

ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʝʬʝʢʪʽʚ. ʇʦʧʝʨʝʜʥʷ ʜʦʜʘʪʢʦʚʘ ʦʙʨʦʙʢʘ ʟʥʽʤʢʘ ʤʽʥʽʤʽʟʫ ̒ ʮʽ 

ʝʬʝʢʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʦʪʝ ʢʨʦʢʠ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʚʠʤʘʛʘʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʜʦʜʘʪʢʦʚʽ ʜʞʝʨʝʣʘ ʧʦʤʠʣʦʢ 

(Nicholas E. Young et al., 2017). 

ɺʘʞʣʠʚʦ ʟʥʘʪʠ ʦʜʠʥʠʮʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʘʥʽ ʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʘʭ:   

V ʜʣʷ ʚʠʜʠʤʠʭ ʽ SWIR (vis-SWIR) ʢʘʥʘʣʽʚ: 

 ʮʠʬʨʦʚʝ ʯʠʩʣʦ (DN), ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (radiance), ʚʽʜʙʠʪʪʷ (surface 

reflectance); 

V ʜʣʷ ʪʝʧʣʦʚʠʭ ʢʘʥʘʣʽʚ: 

ʮʠʬʨʦʚʝ ʯʠʩʣʦ (DN), ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (radiance), ʪʝʤʧʝʨʘʪʫʨʘ 

(temperature). 

ʇʨʦʜʫʢʪʠ Landsat 8 OLI / TIRS Collection 1 L1TP ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʮʠʬʨʦʚʠʭ ʥʦʤʝʨʽʚ (DN), ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʽ ʚ ʘʙʩʦʣʶʪʥʽ ʦʜʠʥʠʮʽ 
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ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (radiance) ʘʙʦ ʚʽʜʙʠʪʪʷ (surface reflectance). ɺ̔ʜʙʠʪʪʷ - ʮʝ 

ʚʽʜʥʦʰʝʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʜʙʠʪʦʛʦ ʦʙ'ʻʢʪʦʤ ʜʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʘʜʘʻ 

ʥʘ ʦʙ'ʻʢʪ. ʋ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʮʠʬʨʦʚʽ 

ʥʦʤʝʨʠ (DN) ʘʙʦ ʚʽʜʙʠʪʪʷ (surface reflectance), ʜʣʷ ʪʝʧʣʦʚʠʭ ʢʘʥʘʣʽʚ -  ʮʠʬʨʦʚʽ 

ʥʦʤʝʨʠ (DN) ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʘ (ʛʨʘʜʫʩʠ ʂʝʣʴʚʽʥʘ). 

ɼʝʨʝʚʦ ʨʽʰʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʽʤʢʽʚ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.24. 

 

 

ʈʠʩ. 3.24. ɼʝʨʝʚʦ ʨʽʰʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʟʥʽʤʢʽʚ [ɼʞʝʨʝʣʦ: Nicholas E. Young et al., 2017] 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʣʘʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ  - ʚʩʷ ʪʝʨʠʪʦʨʽʷ çʧʽʣʦʪʥʦʛʦè 

ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ - ʦʭʦʧʣʶʻʪʴʩʷ ʦʜʥʠʤ ʩʫʧʫʪʥʠʢʦʚʠʤ ʟʥʽʤʢʦʤ ʪʘ ʘʥʘʣʽʟ 

ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʜʣʷ ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ, ʪʦʤʫ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʻ ʮʠʬʨʦʚʠʡ ʥʦʤʝʨ (DN). 

ʉʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ Landsat 8 OLI / TIRS Collection 1 ʦʪʨʠʤʘʥʠʡ 19 

ʩʝʨʧʥʷ 2016 ʨʦʢʫ, ʜʘʥʽ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʦʜʠʥʠʮʷʭ DN, ʻ ʚʽʜʢʦʨʠʛʦʚʘʥʠʡ 

ʛʝʦʤʝʪʨʠʯʥʦ (ʚʠʢʦʥʘʥʽ ʧʨʦʮʝʩʠ ʛʝʦʧʨʠʚ'ʷʟʢʠ ʪʘ ʦʨʪʦʨʝʢʪʠʬʽʢʘʮʽʾ (ʢʦʨʝʢʮʽʾ 
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ʝʬʝʢʪʽʚ ʟʘ ʚʧʣʠʚ ʨʝʣʴʻʬʫ)) ʪʘ ʨʘʜʽʦʤʝʪʨʠʯʥʦ (ʦʜʠʥʠʮʽ DN ʥʘʜʘʥʽ ʚ ʧʨʦʜʫʢʪʘʭ 

ʨʽʚʥʷ Collection 1, ʻ ʢʘʣʽʙʨʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (radiance), ʷʢʽ 

ʤʘʩʪhʘʙʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ ʛʣʠʙʠʥ ʙʽʪʽʚ). 

ɸʙʩʦʣʶʪʥʘ ʢʦʨʝʢʮʽʷ ʟʘ ʚʧʣʠʚ ʘʪʤʦʩʬʝʨʠ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʜʘʥʦʛʦ ʪʠʧʫ 

ʟʥʽʤʢʽʚ ʪʦʜʽ, ʢʦʣʠ (1) ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʟ ʜʘʥʠʤʠ ʚʽʜʙʠʪʪʷ ˇʨʫʥʪʫ, 

ʦʪʨʠʤʘʥʠʤʠ ʧʦʣʴʦʚʠʤ ʩʧʝʢʪʨʦʨʘʜʽʦʤʝʪʨʦʤ, ʘʙʦ (2) ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʚʽʜʥʦʩʥʽʡ 

ʢʦʨʝʢʮʽʾ, ʢʦʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷ ʤʽʞ ʢʽʣʴʢʦʤʘ ʟʦʙʨʘʞʝʥʥʷʤʠ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʝ ʚʠʢʦʥʫʚʘʪʠ ʘʪʤʦʩʬʝʨʥʫ ʢʦʨʝʢʮʽʶ, ʷʢʱʦ ʮʝ ʥʝ ʻ ʥʝʦʙʭʽʜʥʠʤ 

(ʟʛʽʜʥʦ ɼʝʨʝʚʘ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʟʥʽʤʢʽʚ ʥʘ ʨʠʩ.3.24),  ʪʦʤʫ ʱʦ ʚʦʥʘ ʤʦʞʝ ʚʥʦʩʠʪʠ ʜʦʜʘʪʢʦʚʽ ʧʦʤʠʣʢʠ (Schroeder 

et al., 2006). ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ 

ʟʥʽʤʢʘ ʻ ʮʠʬʨʦʚʠʡ ʥʦʤʝʨ (DN), ʪʦʤʫ ʘʙʩʦʣʶʪʥʘ ʢʦʨʝʢʮʽʷ ʟʘ ʚʧʣʠʚ ʘʪʤʦʩʬʝʨʠ ʥʝ 

ʚʠʢʦʥʫʚʘʣʘʩʷ. 

ʊʦʧʦʛʨʘʬʽʯʥʘ ʢʦʨʝʢʮʽʷ - ʮʝ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ 

ʝʬʝʢʪʽʚ ʦʩʚʽʪʣʝʥʥʷ ʟʘ ʚʧʣʠʚʦʤ ʫʭʠʣʫ, ʝʢʩʧʦʟʠʮʽʾ ʩʭʠʣʽʚ ʪʘ ʚʠʩʦʪʠ, ʱʦ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʟʤʽʥʠ ʫ ʟʥʘʯʝʥʥʷʭ ʚʽʜʙʠʪʪʷ (Ria¶o et al., 2003). ʍʦʯʘ ʮʷ ʢʦʨʝʢʮʽʷ ʥʝ 

ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʘ, ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʴ ʫ 

ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ (Colby, 1991, Ria¶o et al. 2003, Shepherd and Dymond, 2003). 

ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʤʘʛʘʻ ʮʴʦʛʦ ʢʨʦʢʫ, ʦʩʢʽʣʴʢʠ ʥʘʰ çʧʽʣʦʪʥʠʡè 

ɿʘʩʪʘʚʥʽʚʩʴʢʠʡ ʨʘʡʦʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʨʽʚʥʠʥʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʚʠʩʦʪʦʶ 512 ʤ ʥʘʜ ʨʽʚʥʝʤ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ. 

ɺʽʜʥʦʩʥʘ ʨʘʜʽʦʤʝʪʨʠʯʥʘ ʢʦʨʝʢʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ. ɺʦʥʘ ʧʨʠʚʦʜʠʪʴ ʢʦʞʝʥ ʢʘʥʘʣ ʟʥʽʤʢʘ ʜʦ ʪʽʻʾ ʞ 

ʨʘʜʽʦʤʝʪʨʠʯʥʦʾ ʰʢʘʣʠ, ʱʦ ʽ ʚʽʜʧʦʚʽʜʥʠʡ ʢʘʥʘʣ ʦʧʦʨʥʦʛʦ ʟʥʽʤʢʘ. ɺ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʢʦʨʝʢʮʽʾ ʥʝ ʧʦʪʨʝʙʫʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʦʜʠʥ ʟʥʽʤʦʢ 

ʧʦʢʨʠʚʘʻ ʫʩʶ ʪʝʨʠʪʦʨʽʶ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʉʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʧʨʦʮʝʜʫʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʟʥʽʤʢʘ ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʠʪʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ. ɺʘʞʣʠʚʦ ʟʥʘʡʪʠ ʪʘʢʫ ʢʦʤʙʽʥʘʮʽʶ 
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ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʜʝ ʥʘʡʢʨʘʱʝ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ. 

ɿʛʽʜʥʦ ʟ ʥʘʫʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʪʘ ʧʦʰʫʢʦʤ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ, ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʢʦʤʙʽʥʘʮʽʾ ʢʘʥʘʣʽʚ (ʪʘʙʣ. 3.14) ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʚʠʙʦʨʫ 

ʥʘʡʢʨʘʱʦʾ. 

ʊʘʙʣʠʮʷ 3.14 

ʂʦʤʙʽʥʘʮʽʾ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʜʣʷ Landsat 8 

 ̄ ʅʘʟʚʘ ʂʦʤʙʽʥʘʮʽʷ ʢʘʥʘʣʽʚ 
ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ 

1 Color Infrared (CIR) 5 4 3 ʈʠʩ. 3.28 ʘ 

2 Shortwave Infrared 7 5 4 ʈʠʩ. 3.28 ʙ 

3 Vegetation Analysis 6 5 4 ʈʠʩ. 3.28 ʚ 

4 Agriculture 6 5 2 ʈʠʩ. 3.28 ʛ 

5 False Color Image 7 5 2 ʈʠʩ. 3.28  ̌

ʉʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ MultiSpec. ɼʣʷ ʮʴʦʛʦ ʚʘʞʣʠʚʦ ʽʤʧʦʨʪʫʚʘʪʠ ʜʦ ʧʨʦʢ̒ʪʫ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʢʘʥʘʣʠ, ʽ ʚʠʢʦʥʘʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʬʘʡʣʽʚ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʫ ʻʜʠʥʠʡ ʬʘʡʣ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

(Combining Separate Image Files into a Single Multispectral Image File). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ ʧ'ʷʪʴ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʧʦʢʘʟʘʥʠʭ ʥʘ 

ʨʠʩ. 3.25 (ʘ, ʙ, ʚ, ʛ, )̌. ɰʭ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 30 ʤ. 
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ʈʠʩ. 3.25. ʇ'ʷʪʴ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ: 

ʘ - Color Infrared (CIR); ʙ - Shortwave Infrared; ʚ - Vegetation Analysis,  

ʛ - Agriculture, ̌  - False Color Image  

[ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʇʨʠ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʢʦʞʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʝʪʚʝʨʪʝ 

ʟʦʙʨʘʞʝʥʥʷ - Agriculture - ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ʆʨʥʽ ʟʝʤʣʽ ʟ ʟʝʣʝʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʷʩʢʨʘʚʦ 

ʟʝʣʝʥʠʭ ʢʦʣʴʦʨʘʭ; ʦʨʥʽ ʟʝʤʣʽ ʟ ʩʫʭʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ï ʫ ʙʦʨʜʦʚʦʤʫ ʢʦʣʴʦʨʽ; ʦʨʥʽ 

ʟʝʤʣʽ ʟ ʚʽʜʢʨʠʪʠʤ ʨ̌ʫʥʪʦʤ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʨʦʞʝʚʦʤʫ ʢʦʣʴʦʨʽ; ʩʽʥʦʞʘʪʽ ʪʘ 

ʧʘʩʦʚʠʱʘ ï ʫ ʟʝʣʝʥʦ-ʢʦʨʠʯʥʝʚʦʤʫ; ʣʽʩ ï ʫ ʟʝʣʝʥʦʤʫ ʪʘ ʪʝʤʥʦ-ʟʝʣʝʥʦʤʫ; 

ʢʘʤôʷʥʠʩʪʽ ʟʝʤʣʽ ï ʫ ʩʚʽʪʣʦ-ʨʦʞʝʚʦʤʫ ʢʦʣʴʦʨʽ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʤʽʩʴʢʽ ʨʘʡʦʥʠ 

ʧʦʛʘʥʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʘ ʮʠʭ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ. ʄʦʞʣʠʚʦ, 

ʧʨʠʯʠʥʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ çʧʽʣʦʪʥʠʡè ʨʘʡʦʥ - ʮʝ ʧʝʨʝʚʘʞʥʦ ʩʽʣʴʩʴʢʘ 

 ̌
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ʤʽʩʮʝʚʽʩʪʴ ʟ ʙʫʜʠʥʢʘʤʠ, ʦʪʦʯʝʥʠʤʠ ʩʘʜʘʤʠ ʯʠ ʛʦʨʦʜʘʤʠ, ʜʝ ʨʦʟʤʽʨ ʙʫʜʠʥʢʘ 

ʧʨʠʙʣʠʟʥʦ 15ʤ ʭ 10ʤ, ʘ ʨʦʟʤʽʨ ʧʽʢʩʝʣʷ ʦʪʨʠʤʘʥʦʛʦ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 30ʤ ʭ 30ʤ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʟʥʽʤʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ (Maximum 

likelihood) ʯʝʨʝʟ ʢʨʘʱʫ ʡʦʛʦ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʥʝʦʙʭʽʜʥʦ ʽʤʧʦʨʪʫʚʘʪʠ ʜʦ ʧʨʦʻʢʪʫ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ MultiSpec ʦʙʨʘʥʝ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ñAgriculture - ʢʘʥʘʣʠ 6 5 2ò, ʚʠʨʽʟʘʥʝ ʧʦ ʢʦʥʪʫʨʫ ɿʘʩʪʘʚʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʚʯʘʣʴʥʽ ʚʠʙʽʨʢʠ (ʨʝʛʽʦʥʠ ʽʥʪʝʨʝʩʫ (ROI)) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. ʋ ʢʦʥʪʨʦʣʴʦʚʘʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʣʘʩʽʚ ʽ ʦʙʯʠʩʣʝʥʥʷ ʾʭ ʩʠʛʥʘʪʫʨ. ʅʘʚʯʘʣʴʥʽ 

ʚʠʙʽʨʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʽʥʪʝʨʘʢʪʠʚʥʦ ʥʘ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʤʫ 

ʟʦʙʨʘʞʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʨʝʩʣʝʥʥʷ ʚʠʙʽʨʦʢ  - ʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ MultiSpec ʚʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʦʢʨʝʤʦʤʫ ʚʽʢʥʽ ʧʨʦʻʢʪʫ (ʨʠʩ. 3.26). 

Google Satellite Map ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʦʛʦ 

ʪʠʧʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʉʠʛʥʘʪʫʨʠ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʟʥʽʤʢʘ ʪʘ ʨʽʟʥʽ ʟʘ ʨʦʟʤʽʨʦʤ ï ʜʣʷ 

ʙʽʣʴʰʠʭ ʟʘ ʧʣʦʱʝʶ ʧʦʚʝʨʭʦʥʴ ʦʜʠʥʠʯʥʽ ʩʠʛʥʘʪʫʨʠ ʜʦʩʷʛʘʶʪʴ ʜʦ 500 ʧʽʢʩʝʣʽʚ, 

ʜʣʷ ʜʨʽʙʥʠʭ ï 10-20 ʧʽʢʩʝʣʽʚ. ʆʨʥʽ ʟʝʤʣʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʟʘ ʛʝʦʤʝʪʨʠʯʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ. ʉʽʥʦʞʘʪʽ ʪʘ ʧʘʩʦʚʠʱʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʙʽʣʷ ʷʨʽʚ, ʨʽʯʦʢ, 

ʣʽʩʽʚ. 
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 ʈʠʩ. 3.26. ʉʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʚʠʙʽʨʦʢ [ɼʞʝʨʝʣʦ:ʘʚʪʦʨ] 

ʋ ʨʦʙʦʯʦʤʫ ʧʨʦʝʢʪʽ ʩʪʚʦʨʝʥʦ 11 ʥʘʚʯʘʣʴʥʠʭ ʚʠʙʽʨʦʢ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʩʠʛʥʘʪʫʨ: 

1. ɺʦʜʥʽ ʦʙôʻʢʪʠ (Water bodies) ï 108 ʧʽʢʩʝʣʽʚ; 

2. ʃʽʩ (Forest) ï 4 871 ʧ̔ ʢʩʝʣʽ; 

3. ʉʘʜʠ (Gardens) ï 300 ʧ̔ ʢʩʝʣʽʚ; 

4. ʂʘʤôʷʥʠʩʪʽ ʟʝʤʣʽ (Rocky lands) ï 10 ʧ̔ ʢʩʝʣʽʚ; 

5. ʉʽʥʦʞʘʪʽ ʪʘ ʧʘʩʦʚʠʱʘ (Hayfields and pastures) ï 780 ʧ̔ ʢʩʝʣʽʚ; 

6. ʆʨʥʽ ʟʝʤʣʽ ʟ ʚʽʜʢʨʠʪʠʤ ʨ̌ʫʥʪʦʤ (Arable lands with open soil) ï 4 338 

ʧ̔ ʢʩʝʣʽʚ; 

7. ʆʨʥʽ ʟʝʤʣʽ ʟ ʩʫʭʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (Arable lands with dry vegetation) ï 3 104 

ʧ̔ ʢʩʝʣʽ; 

8. ʆʨʥʽ ʟʝʤʣʽ ʟ ʟʝʣʝʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (Arable lands with green vegetation) ï   

1 940 ʧ̔ ʢʩʝʣʽʚ; 

9. ʆʨʥʽ ʟʝʤʣʽ ʟ ʥʘʧʽʚʩʫʭʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (Arable lands with semi-dry 

vegetation) ï 2 502 ʧ̔ ʢʩʝʣʽ; 

10. ʍʤʘʨʠ (Clouds) ï 974 ʧ̔ ʢʩʝʣʽ; 

11. ʊʽʥʽ ʚʽʜ ʭʤʘʨ (Shadows by clouds) ï 623 ʧ̔ ʢʩʝʣʽ. 

 




































































































