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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 



  

21 

 

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 



  

23 

 

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 



  

26 

 

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%).  






























































































































































































































































































