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ʇʈɽɼʀʉʃʆɺʀɽ  

 
ʉʦʚʨʝʤʝʥʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʦʪʨʘʩʣʴʶ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʩʝʭ ʩʪʨʘʥ ʤʠʨʘ ʠ ʩʦʟʜʘʝʪ (ʛʝʥʝʨʠʨʫʝʪ) ʧʨʦʜʫʢʪ, 

ʷʚʣʷʶʱʠʡʩʷ ʦʩʥʦʚʦʡ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʆʟʘʙʦʯʝʥʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʣʠʷʥʠʝʤ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ï ʪʝʧʣʦʚʦʡ ʠ 

ʘʪʦʤʥʦʡ, ï ʩʪʨʝʤʣʝʥʠʝ ʢ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʠʥʪʝʨʝʩʘ ʢ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʠ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ, ʠʭ 

ʠʩʧʦʣʴʟʫʶʱʠʭ. ʈʦʩʩʠʷ, ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ (ɺʕ) ʧʦʟʜʥʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʜʝʨʦʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʚ 2010-ʭ ʛʦʜʘʭ, ʩʦʟʜʘʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʠ, ʧʦʜʜʝʨʞʘʚ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʦʪʨʘʩʣʠ. ʇʦʟʠʮʠʷ ʵʪʘ ʧʦʥʷʪʥʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʢʦʣʦʩʩʘʣʴʥʳʤʠ ʟʘʧʘʩʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʚʠʪʦʡ 

ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʦʡ, ʢʦʣʦʩʩʘʣʴʥʳʤ ʦʧʳʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʫʧʥʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʩʪʠʤʫʣʦʚ ʨʘʟʚʠʪʠʷ ɺʕ ʚ ʈʦʩʩʠʠ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʤʠʨʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʧʦʯʝʢ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ 

ʚʳʭʦʜʘ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʠ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʪʘʢʞʝ 

ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʠʚʰʠʤʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʘʚʣʝʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʧʦʚʝʩʪʢʠ, ʧʦʜʜʝʨʞʘʥʥʦʡ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʪʨʘʥ ʟʘʧʘʜʘ, ʠ ʩʧʦʩʦʙʥʳʤ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʷʜʘ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ï ʵʢʩʧʦʨʪʝʨʦʚ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʨʳʥʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ, 

ʥʦ ʠ ʚ ʚʫʟʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ.   

 

ʈʦʣʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʛʝʦʛʨʘʬʦʚ ʠ ʵʢʦʣʦʛʦʚ ʚ ʦʙʣʘʩʪʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʮʝʥʢʦʡ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʪʘʥʮʠʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. 

ɺʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪʩʷ ʢʦʤʧʝʪʝʥʮʠʠ 

ʛʝʦʛʨʘʬʘ, ʷʚʣʷʶʪʩʷ ʦʮʝʥʢʘ ʨʝʩʫʨʩʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʪʘʥʮʠʡ, ʚʳʙʦʨ ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʦ-
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ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʚʟʚʝʰʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ, 

ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʘʤ ʠ ʪʦʛʜʘ, ʛʜʝ ʦʥʘ ʚʦʩʪʨʝʙʦʚʘʥʘ, 

ʦʙʝʩʧʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʘʨʪʦʛʨʘʬʠʠ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ) ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ 

ʢʘʢ ʨʝʩʫʨʩʳ, ʪʘʢ ʠ ʥʠʰʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʵʪʦ ʟʘʩʪʘʚʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ɺʕ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ.  ʀʤʝʥʥʦ ʪʘʢʦʡ ʤʘʩʰʪʘʙ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ 

ʢ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʠʪʴ 

ʨʝʟʫʣʴʪʘʪʳ, ʜʘʶʱʠʝ ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʵʪʦʡ 

ʠʥʪʝʨʝʩʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʪʨʘʩʣʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ.  

 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷè ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʩʪʫʜʝʥʪʦʚ ʙʘʟʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʦʙʣʘʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, çʟʝʣʝʥʦʤè 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʫʩʪʦʡʯʠʚʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʨʝʩʫʨʩʥʳʭ ʘʩʧʝʢʪʘʭ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʩʧʝʮʠʬʠʢʠ. 

 

ɺ ʢʫʨʩ ʚʢʣʶʯʝʥʳ ʨʘʟʜʝʣʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʤʘʩʰʪʘʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ, ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ɺʕ ʥʘ ʩʪʨʘʥʦʚʦʤ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʟʘʜʘʯʠ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ɺʀʕ, ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

(ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ, ʤʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ) ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉʪʫʜʝʥʪʳ ʙʫʜʫʪ ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʤʝʪʦ-

ʜʘʤʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 
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ʫʯʝʪʦʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 

 

ɼʘʥʥʳʡ ʢʫʨʩ ʚʦʩʧʦʣʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ɺʋɿʘʭ 

ʥʘ ʬʘʢʫʣʴʪʝʪʘʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʥʦ ʢʦʪʦʨʳʝ ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʩʪʘʥʦʚʷʪʩʷ ʚʝʩʴʤʘ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʠ ʦʩʦʙʝʥʥʦ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ, çʟʝʣʝʥʦʤè 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʫʩʪʦʡʯʠʚʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ. 

 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ ɺʆ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ: 

03.03.06 ï ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ (ʫʨʦʚʝʥʴ 

ʙʘʣʘʢʘʚʨʠʘʪʘ); 

05.04.06 ï ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ (ʫʨʦʚʝʥʴ 

ʤʘʛʠʩʪʨʘʪʫʨʳ). 

 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʧʦʩʦʙʠʷ ʩʥʘʙʞʝʥ ʩʧʠʩʢʦʤ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʠ ʟʘʜʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʫʯʘʱʠʤʩʷ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ï 

ʧʨʦʚʝʨʠʪʴ ʫʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʧʦʣʥʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʜʘʥʠʷ. ʀʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʠʜʝʦ-ʤʘʪʝʨʠʘʣʳ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ, ʘʪʣʘʩʳ, ɻʀʉ, ʦʪʢʨʳʪʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʫʩʚʦʠʪʴ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʧʦʣʫʯʠʪʴ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. 

 

ɸʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ: ɽ.ʀ. ɻʦʣʫʙʝʚʘ (ʇʨʝʜʠʩʣʦʚʠʝ, ʨʘʟʜʝʣ 

1.1 ʛʣʘʚʳ 1, ʛʣʘʚʘ 9), ʉ.ɺ.ʂʠʩʝʣʝʚʘ (ʇʨʝʜʠʩʣʦʚʠʝ, ʛʣʘʚʳ 1, 2 ʠ 

4), ʅ.ʀ. ʏʝʨʥʦʚʘ (ʛʣʘʚr 3 ʠ 8), ʖ.ʖ. ʈʘʬʠʢʦʚʘ (ʛʣʘʚʳ 6 ʠ 7), 

ɸ.ɸ. ʉʘʷʥʦʚ (ʛʣʘʚʘ 9), ʃ.ɺ.ʅʝʬʝʜʦʚʘ (ʛʣʘʚʘ 5), ɸ.ʀ. ʇʨʘʩʦʣʦʚʘ 

(ʛʣʘʚʳ 6 ʠ 7), ʅ.ʀ. ʊʫʣʴʩʢʘʷ (ʛʣʘʚʳ 6 ʠ 7). 

 

ʇʦʩʦʙʠʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʬʦʥʜʘ ɺʣʘʜʠʤʠʨʘ ʇʦʪʘʥʠʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʈʘʟʨʘʙʦʪʢʘ 

ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷèè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ: ʧʨʦʬʝʩʩʦʨ, ʜ-

ʨ ʙʠʦʣ. ʥʘʫʢ ɽʣʝʥʘ ʀʣʴʠʥʠʯʥʘ ɻʦʣʫʙʝʚʘ) ʠ ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ çɹʫʜʫʱʝʝ ʧʣʘʥʝʪʳ ʠ 

ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  
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FOREWORD 

 
Modern energy is the basic industry of all countries of the world 

and creates (generates) a product that is the basis of the modern human 

society life. The concern of humanity with the problems associated 

with the environmental impact of traditional energy - thermal and 

nuclear - the desire to diversify energy sources, the development of 

science and technology, as well as a number of other factors have led 

in recent decades to a significant increase in interest in renewable 

energy sources and the development of renewable energy 

technologies. Russia began the development of its own renewable 

energy (RE) later than the modern leaders of renewable energy, in the 

2010s, by creating a state support system for the industry, supporting 

the development of technologies and creating its own production of 

equipment for the industry. This position is understandable and is 

determined primarily by the colossal reserves of hydrocarbon 

resources, the developed nuclear power industry, and the colossal 

experience in building and operating large hydroelectric power plants. 

One of the main incentives for the development of renewable energy 

in Russia in these conditions is the need to develop technologies that 

are widely in demand in the world, the creation of production chains 

with the prospect of entering the world market. To a certain extent, the 

development of renewable energy in Russia is also becoming relevant 

due to the increased pressure of the climate agenda in recent years, 

supported by most Western countries, and which can lead to a 

decrease in the competitiveness of a number of Russian exporting 

companies in the European market. In this regard, it becomes 

extremely important to develop education in the field of renewable 

energy, not only in technical universities, but also in universities of a 

geographical profile. 

 

The role of specialists - geographers and environmentalists in the 

field of renewable energy is not limited to assessing the environmental 

impact of high power plants. Important areas of practical work and 

scientific research, which require the competence of a geographer, are 

the assessment of resources, the potential productivity of stations, the 

selection of sites for the construction of renewable energy facilities, 

taking into account physical-geographical and socio-economic 

conditions, etc. At the same time, it is necessary to form an objective 

and balanced attitude towards renewable energy among future 

specialists, which should be used where and when it is in demand, 
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provided with sufficient resources and competitive compared to 

traditional energy technologies. 

 

In this regard, great importance in renewable energy should be 

given to a detailed analysis of the territory, including use of 

cartography methods and geoinformational (GIS) technologies and use 

of modern sources of meteorological (including actinometric) and 

statistical data. Since both the resources and the niches for the use of 

renewable energy sources within the vast territory of Russia are 

extremely diverse, this makes us consider the potential for the 

development of renewable energy in our country at the level of 

individual regions. It is this scale of research that makes it possible to 

move on to more specific objects of research and obtain results that 

provide a basis for solving practical problems in this interesting and 

promising branch of modern energy. 

 

The main goal of the training course "Renewable Energy in the 

Context of Regional Development" is to form students' basic ideas 

about modern innovative technologies in the field of renewable 

energy, "green" construction and sustainable landscape design, 

environmental and resource aspects of their use, taking into account 

regional specifics. 

 

The course includes sections that reveal modern renewable energy 

technologies, the scale of the renewable energy sources use in the 

countries of the world and regions of Russia, mechanisms to support 

the development of renewable energy at the country and regional 

levels, tasks and methods for assessing the resources of various types 

of renewable energy, directions for using geographical methods 

(comparative geographic , cartographic, meteorological, socio-

economic) in solving the problems of modern renewable energy, green 

building and landscape design. Students will be familiarized with the 

methods for assessing the potentials and performance of renewable 

energy facilities and the environmental aspects of their activities, 

taking into account the physical, geographical and socio-economic 

characteristics of Russian regions. 

 

This course fills the areas in the educational process that are 

currently not present in universities at the faculties of geographical 

orientation, but which nevertheless become very popular in modern 
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energy and especially in renewable energy, green building, sustainable 

landscape design. 

 

The tutorial complies with the requirements of the Federal State 

Educational Standard of Higher Education and is recommended for 

students of universities studying in the areas of training: 

03.03.06 - Ecology and nature management (bachelor's level 

05.04.06 - Ecology and nature management (Master's level). 

 

Each section of the manual is provided with a list of literature and 

control questions and tasks that allow students - alone or together with 

the teacher ï to check the assimilation of the material and complete 

practical tasks. Internet sources, including video materials, interactive 

maps, atlases, GIS, open source software products, make it possible to 

more effectively master the educational material and gain a number of 

practical skills. 

 

Author's team: E.I. Golubeva (Foreword, section 1.1 of chapter 1, 

chapter 9), S.V. Kiseleva (Foreword, chapters 1, 2 and 4),                      

N.I. Chernova (chapters 3 and 8), Yu.Yu. Rafikov (chapters 6 and 7), 

A.A. Sayanov (Chapter 9), L.V. Nefedova (Chapter 5), A.I. Prasolova 

(chapters 6 and 7), N.I. Tulskaya (chapters 6 and 7). 

 

The manual was prepared with the support of the Vladimir Potanin 

Charitable Foundation within the framework of the project 

ñDevelopment of the training course ñRenewable Energy in the 

Context of Regional Developmentòò (project leader: Professor, Doctor 

of Biological Sciences Golubeva Elena Ilyinichna) and the 

Interdisciplinary Scientific and Educational School of Lomonosov 

Moscow State University ñThe future of the planet and global changes 

in the environment. 
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1.1. ʈʆʃʔ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ 

ɺ ʀʉʊʆʈʀʀ ʈɸɿɺʀʊʀʗ ʏɽʃʆɺɽʏɽʉʊɺɸ. 

ɼʆʀʅɼʋʉʊʈʀɸʃʔʅʓɽ, ʀʅɼʋʉʊʈʀɸʃʔʅʓɽ 

ʀ ʇʆʉʊʀʅɼʋʉʊʈʀɸʃʔʅʓɽ ʆɹʑɽʉʊɺɸ 

ʀ ʇʈɽʆɹʃɸɼɸʖʑʀɽ ɺʀɼʓ ʀʉʇʆʃʔɿʋɽʄʓʍ 

ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ 

ɼʠʥʘʤʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚʧʣʦʪʴ ʜʦ XX 

ʚʝʢʘ ʧʨʦʠʩʭʦʜʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ. ɺ ʧʝʨʠʦʜ ʧʘʣʝʦʣʠʪʘ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ï ʵʪʦ ʤʫʩʢʫʣʴʥʘʷ 

ʩʠʣʘ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʙʠʦʤʘʩʩʳ. ɺ ʪʝʯʝʥʠʝ ʪʨʝʭ ʪʳʩʷʯʝʣʝʪʠʡ ʜʦ ʥʘʰʝʡ ʵʨʳ, ʢʦʛʜʘ 

ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʣʶʜʝʡ ʧʨʦʞʠʚʘʣʘ ʚ ʪʝʧʣʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʝ 

ɿʝʤʣʠ, ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ. ɺ ʧʝʨʠʦʜ ʥʝʦʣʠʪʘ 

ʧʦʷʚʠʣʠʩʴ ʦʨʫʜʠʷ ʪʨʫʜʘ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʚʩʝ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʵʥʝʨʛʠʷ ʪʝʢʫʱʝʡ ʚʦʜʳ ʠ ʚʝʪʨʘ 

(ʧʣʘʚʠʣʴʥʳʝ ʧʝʯʠ ʠ ʢʫʟʥʝʯʥʳʝ ʤʝʭʘ, ʚʦʜʦʧʦʜʲʝʤʥʠʢʠ, ʛʦʥʯʘʨʥʳʝ 

ʢʨʫʛʠ, ʤʦʨʩʢʠʝ ʠ ʨʝʯʥʳʝ ʩʫʜʘ). ʀʟʤʝʥʷʣʦʩʴ ʠ ʩʨʝʜʥʝʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢ ʥʘʯʘʣʫ 

ʥʦʚʦʡ ʵʨʳ ʩʨʝʜʥʝʝ ʜʫʰʝʚʦʡ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 5 

ɻɼʞ/ʯʝʣ ʛʦʜ ʠʣʠ 1385 ʢɺʪʯ/ʯʝʣ. ʚ ʛʦʜ.  

ʀʟ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʚ ʚʠʜʝ 

ʙʠʦʤʘʩʩʳ (ʜʨʦʚʘ) ʧʨʠʭʦʜʠʪʩʷ 60%, ʧʦʨʷʜʢʘ 10% ï ʥʘ ʚʝʪʨʦʚʫʶ ʠ 

ʛʠʜʨʦʵʥʝʨʛʠʶ, ʦʩʪʘʣʴʥʦʝ ï ʥʘ ʤʫʩʢʫʣʴʥʫʶ ʩʠʣʫ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʫʜʦʚʣʝʪʚʦʨʷʣʘ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʧʣʦʪʴ ʜʦ XI ʚʝʢʘ ʥ.ʵ. ʉʨʝʜʥʝʚʝʢʦʚʴʝ ʷʚʠʣʦʩʴ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʛʨʘʥʠʮʝʡ, ʦʙʦʟʥʘʯʠʚʰʝʡ ʥʘʯʘʣʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʜʦ 

ʥʘʯʘʣʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ (ʜʦ 1850-ʭ ʛʛ.) ʦʩʥʦʚʥʳʤʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʩʪʘʚʘʣʠʩʴ ʠʤʝʥʥʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ï ʙʠʦʤʘʩʩʘ (ʚ ʦʩʥʦʚʥʦʤ ʜʨʦʚʷʥʦʝ ʪʦʧʣʠʚʦ), 

ʛʠʜʨʦʵʥʝʨʛʠʷ, ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ, ʤʫʩʢʫʣʴʥʘʷ ʩʠʣʘ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, 

ʢʦʪʦʨʳʡ ʜʦʚʦʣʴʥʦ ʨʘʥʦ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʭʦʟʷʡʩʪʚʝ, ʘ ʟʘʪʝʤ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʩʪʘʣ ʫʛʦʣʴ, ʢʦʪʦʨʳʡ ʚ ʥʘʠʙʦʣʝʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʫʞʝ ʚ XIX  ʚʝʢʝ ʟʘʥʠʤʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ 

ʩʦʩʪʘʚʝ ʊʕʈ (ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ). ʀʟʤʝʥʝʥʠʷ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʩʪʫʱʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʵʥʝʨʛʠʠ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʩ ʜʨʫʛʦʡ. ʆʜʠʥ ʚʠʜ 



 15 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʟʘʤʝʥʷʣʩʷ ʥʘ ʜʨʫʛʦʡ ʧʦʩʪʝʧʝʥʥʦ. ɿʘʤʝʥʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʦʚʝʨʰʘʣʘʩʴ ʯʘʩʪʠʯʥʦ, ʢʦʛʜʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʴ ʥʝ ʚʳʧʘʜʘʣ ʧʦʣʥʦʩʪʴʶ ʠʟ ʦʙʱʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʙʘʣʘʥʩʘ, ʥʦ ʝʛʦ ʜʦʤʠʥʘʥʪʘ ʥʝʫʢʣʦʥʥʦ ʩʥʠʞʘʣʘʩʴ.  

ʇʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʬʘʙʨʠʯʥʦʛʦ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʨʳʚʳ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʊʕʈ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚ XX 

ʚʝʢʝ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʚʝʣʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʠʯʝʤ ʚʳʪʝʩʥʝʥʠʝ ʦʜʥʠʭ ʚʠʜʦʚ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

ʜʨʫʛʠʤʠ ʚ ʵʪʦ ʩʪʦʣʝʪʠʝ ʧʨʦʠʩʭʦʜʠʣʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

(ʨʠʩ. 1.1). ʉ ʥʘʯʘʣʦʤ ʛʦʩʧʦʜʩʪʚʘ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʪʦʧʣʠʚ ʚ ʩʦʩʪʘʚʝ 

ʊʕʈ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʜʝʨʞʘʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʢʨʦʤʝ ʛʠʜʨʦʵʥʝʨʛʠʠ ʢʨʫʧʥʳʭ ʨʝʢ 

ʠ ʙʠʦʤʘʩʩʳ, ʚʳʭʦʜʷʪ ʠʟ ʫʧʦʪʨʝʙʣʝʥʠʷ. ʀ ʪʦʣʴʢʦ ʚ 1990-ʭ ʛʦʜʘʭ 

ʩʥʦʚʘ ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦʡ ʜʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ (ʩʦʣʥʮʝ, ʚʝʪʝʨ). 

 
ʈʠʩ. 1.1. ɼʠʥʘʤʠʢʘ ʩʪʨʫʢʪʫʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʠʨʘ. 

ʀʩʪʦʯʥʠʢ: [1].  
ɼʠʥʘʤʠʢʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʝʜʠʥʠʮʘʭ 

ʤʦʱʥʦʩʪʠ ʩ ʜʦʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

˿˿ͭͭͪͪͯͯͯͯͭͭ͟͟ ͪͪ͊͊  ͔͔͚͚ͪͪͫͫͯͯͪͪͫͫͤͤͦͦ  ͋͋͊͊͘͘··  
͙͙͍͍͍͍ͨͨͪͪͦͦͦͦ͒͒ͫͫͭͭ͘͘ ͊͊  ΉΉ͔͔͎͎͙͙͙͙ͤͤͪͪ,,  %%  
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ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.1. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʦ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʤʦɦʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʚʝʜʝʥʦ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʙʝʟ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ) ʥʘ ʦʩʥʦʚʝ ʩʫʤʤʘʨʥʦʡ 

ʤʦʱʥʦʩʪʠ ʚʩʝʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʤʠʨʘ (7,139 ʊɺʪ) ʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ (ʥʘ 2021 ʛ., ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʫ, 7,674 

ʤʣʨʜ. ʯʝʣʦʚʝʢ). ʉ ʫʯʝʪʦʤ ʧʦʪʨʝʙʣʷʝʤʦʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʵʪʠ 

ʫʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʚʝʣʠʯʝʥʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 2 

ʨʘʟʘ. 
ʊɸɹʃʀʎɸ 1.1. 

ɼʀʅɸʄʀʂɸ ʉʈɽɼʅɽɻʆ ʄʀʈʆɺʆɻʆ ɼʋʐɽɺʆɻʆ 

ʕʅɽʈɻʆʇʆʊʈɽɹʃɽʅʀʗ. ʀʩʪʦʯʥʠʢ: [1, 2]. 

ʀʩʪʦʨʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ 

ɼʫʰʝʚʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ, 

ɺʪ/ʯʝʣʦʚʝʢʘ 

ʇʨʠʤʝʯʘʥʠʝ 

ɼʦʠʩʪʦʨʠʯʝʩʢʦʝ 

ʚʨʝʤʷ 
100-150 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ 

ʯʝʨʝʟ ʧʠʱʫ; ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2000 

ï 3000 ʢʢʘʣ/ʜʝʥʴ. 

ʕʧʦʭʘ ʦʩʚʦʝʥʠʷ 

ʦʛʥʷ 
300 

 

ʅʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  1000 
ʉ ʫʯʝʪʦʤ ʪʦʣʴʢʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʰʣʦ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ (ʨʠʩ. 1.2ʘ). 

ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ (ʨʠʩ. 1.2ʙ) ʫʩʠʣʠʚʘʣ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʩʫʤʤʘʨʥʦʛʦ ʤʠʨʦʚʦʛʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ (ʪʘʙʣʠʮʘ 1.2). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʯʘʣʝ ʍʍI ʚʝʢʘ 

ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ (ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ) ʵʥʝʨʛʠʠ ʧʨʝʚʳʩʠʣʦ 

500 ʕɼʞ/ʛʦʜ (1 ʕɼʞ = 10
18

 ɼʞ) ʠʣʠ ʦʢʦʣʦ 13ʤʣʨʜ. ʪ ʥ.ʵ./ʛʦʜ. 

  

ʘ ʙ 

ʈʠʩ. 1.2. ɼʠʥʘʤʠʢʘ ʜʫʰʝʚʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ (ʘ) ʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ (ʙ). 
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ʊɸɹʃʀʎɸ 1.2. 

ʆʎɽʅʂʀ ʉʆɺʈɽʄɽʅʅʆɻʆ ʄʀʈʆɺʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʀ ʇʆʊʈɽɹʃɽʅʀʗ ʕʅɽʈɻʀʀ  

(ʀʩʪʦʯʥʠʢʠ: ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ (IEA), 

U.S. EnergyInformationAdministration (EIA), BP  ʠ ʜʨ.). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

IEA, ʚ 2017 ʛ. ʤʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʚʳʨʦʩʣʦ 

ʜʦ 13 972 ʤʣʥ. ʪ ʥ.ʵ. 

 

ʇʨʦʛʥʦʟʳ ʨʦʩʪʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʝʦʜʥʦʟʥʘʯʥʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʥʦʟʳ 

(ʨʠʩ. 1.3), ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʧʝʨʠʦʜ ʜʦ 2050 ʛ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʜʝʪ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʫʜʝʣʴʥʦʛʦ (ʜʫʰʝʚʦʛʦ) 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʅʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ) ʵʥʝʨʛʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʨʘʥʝʝ, ʥʘʧʨʠʤʝʨ, ʩʦ ʚʨʝʤʝʥʠ 

ʥʘʯʘʣʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʵʪʘ 

ʜʠʥʘʤʠʢʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʣʠʥʥʳʤʠ ʚʦʣʥʘʤʠ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ (ʨʠʩ. 1.4). ʇʝʨʚʘʷ ʚʦʣʥʘ ʚ ʵʪʦʡ ʜʠʥʘʤʠʢʝ ʦʭʚʘʪʳʚʘʣʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʫʛʦʣʴʥʳʡ ʧʝʨʠʦʜ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʛʣʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ), ʜʣʠʣʘʩʴ 70 ʣʝʪ 

(ʩ 1860 ʛ. ʜʦ ʥʘʯʘʣʘ ʚʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ 1929ï1933 ʛʛ.) ʠ ʧʨʠʚʝʣʘ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʚʠʯʥʦʡ ʵʥʝʨʛʠʠ ʚ 4,5 ʨʘʟʘ 

(ʩ 0,36 ʜʦ 1,6 ʤʣʥ. ʪ ʥ.ʵ.). ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʧʦ ʤʠʨʫ ʜʫʰʝʚʦʡ 

ʨʘʩʭʦʜ ʵʥʝʨʛʠʠʫʚʝʣʠʯʠʣʩʷ ʚʩʝʛʦ ʚ 2,6 ʨʘʟʘ (ʩ 0,29 ʜʦ 0,7ï0,8 ʪ ʥ.ʵ. ʚ 

ʛʦʜ). ʇʨʠʯʠʥʦʡ ʨʦʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʚ ʵʪʦʪ 
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ʧʝʨʠʦʜ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ï ʠʟʦʙʨʝʪʝʥʠʝ 

ʧʘʨʦʚʳx ʤʘʰʠʥ ʠ ʤʝʪʦʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠ ̫ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʪʦʧʣʠʚʘ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʜʘʯʠ ʝʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

 
ʈʠʩ. 1.3. ʈʝʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟ ʜʦ 2050 ʛ. 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ. 

 
ʈʠʩ. 1.4. ʌʘʢʪʠʯʝʩʢʦʝ (ʜʦ 2010 ʛ.) ʠ ʧʨʦʛʥʦʟʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʩʪʨʫʢʪʫʨʳ ʤʠʨʦʚʦʛʦ 

ʵʥʝʨʛʦʙʘʣʘʥʩʘ. ʀʩʪʦʯʥʠʢ ʫʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ. 

ɺʪʦʨʘʷ ʚʦʣʥʘ (ʩ 1930 ʧʦ 1980 ʛʛ.), ʢʦʪʦʨʫʶʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʥʝʬʪʷʥʳʤ ʧʝʨʠʦʜʦʤ, çʥʘʨʘʩʪʠʣʘè ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 
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ʝʱʝ ʚ 4,2 ʨʘʟʘ (ʩ 1,6 ʜʦ 7,3 ʤʣʥ. ʪ ʥ.ʵ.) ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʫʜʚʦʝʥʠʠ ʠʭ 

ʩʨʝʜʥʝʜʫʰʝʚʦʛʦ ʨʘʩʭʦʜʘ ʜʦ 1,65 ʪ ʥ.ʵ. ɺʪʦʨʘʷ ʚʦʣʥʘ, ʢʘʢ ʚʠʜʥʦ, 

ʜʣʠʣʘʩʴ 50 ʣʝʪ ʩ çʧʠʢʦʤ ʥʝʬʪʠè ʚ ʉʐɸ, ʧʨʠʰʝʜʰʝʤ ʧʨʠʤʝʨʥʦ ʥʘ 

1972 ʛ., ʠ çʧʠʢʦʤ ʥʝʬʪʠè ʚ ʉʉʉʈ, ʧʨʠʫʨʦʯʝʥʥʳʤ ʢ 1980 ʛ. 

ʅʝʬʪʷʥʦʡ ʧʝʨʠʦʜ (ʧʝʨʠʦʜ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʥʝʬʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʊʕʈ 

ʤʠʨʘ) ʟʘʚʝʨʰʠʣʩʷ ʚ ʧʝʨʠʦʜ 1975-1980 ʛʛ. ʥʝʬʪʷʥʳʤ ʢʨʠʟʠʩʦʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʨʳʚʦʤ, ʩ ʢʦʪʦʨʳʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʩʚʷʟʳʚʘʶʪ ʚʪʦʨʫʶ ʚʦʣʥʫ, ʠ ʧʨʠʯʠʥʦʡ ʨʦʩʪʘ ʵʥʝʨʛʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʩʯʠʪʘʝʪʩʷʦʩʚʦʝʥʠʝ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ï 

ʵʥʝʨʛʠʠ ʨʘʩʧʘʜʘ ʘʪʦʤʥʦʛʦ ʷʜʨʘ. 

ʊʨʝʪʴʶ ʚʦʣʥʫ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʧʝʨʠʦʜ ʩ 1980 ʛ. ʧʦ 

2010-ʝ ʛʛ.) ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʧʠʢʦʤ ʚʩʝʛʦè, ʢʦʛʜʘ ʚ ʤʠʨʦʚʦʡ 

ʩʪʨʫʢʪʫʨʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʚʠʜʳ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ ï ʥʝʬʪʴ, ʛʘʟ, ʫʛʦʣʴ, ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ. ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʪʨʝʪʴʝʡ ʚʦʣʥʳ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʣʠʷʝʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʣ 

ʥʦʚʳʝ ʯʝʨʪʳ ʜʠʥʘʤʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ/ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ. ɸ 

ʠʤʝʥʥʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʝʝ ʯʘʩʪʠ ʚʧʝʨʚʳʝ ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʫʶ ʵʧʦʭʫ ʩʨʝʜʥʝʜʫʰʝʚʦʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʩʷ (1,56ï1,68 ʪ ʥ.ʵ. ʚ ʛʦʜ). ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,6 ʨʘʟʘ (ʜʦ 12 ʤʣʨʜ. ʪ ʥ.ʵ.), 

ʪʦ ʝʩʪʴ ʧʦʯʪʠ ʚʪʨʦʝ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʢʘʞʜʦʡ ʠʟ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʚʦʣʥ ʨʘʟʚʠʪʠʷ. ʕʪʘ ʚʦʣʥʘ ʜʣʠʣʘʩʴ ʦʢʦʣʦ 30 ʣʝʪ ʠ ʟʘʚʝʨʰʠʣʘʩʴ ʚ 

2008 ʛ. ʛʣʦʙʘʣʴʥʳʤ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʳʚʦʢ ʚ ʩʨʝʜʥʝʜʫʰʝʚʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ 

ʟʘʢʦʥʯʠʣʩʷ ʚ 1980 ʛ. ʠ ʩ ʪʝʭ ʧʦʨ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ ʨʘʩʪʝʪ ʫʞʝ 

ʙʦʣʝʝ 40 ʣʝʪ (ʨʠʩ. 1.5). ɸ ʨʦʩʪ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ. 

 
ʈʠʩ. 1.5. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʤʠʨʝ ʚ ʧʝʨʠʦʜ 2006-

2016 ʛʛ. ʀʩʪʦʯʥʠʢ ʫʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ. 
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ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʧʦʜʫʰʝʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʳʣʦ ʩʪʠʤʫʣʠʨʦʚʘʥʦ ʜʦʨʦʛʦʚʠʟʥʦʡ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʩʥʠʞʝʥʠʷ 

ʠʟʜʝʨʞʝʢ (ʧʦʚʳʰʝʥʠʷ ʧʨʠʙʳʣʠ) ʙʠʟʥʝʩʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʫʩʠʣʠʡ ʧʦ ʫʚʝʣʠʯʝʥʠʶ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʩʝ ʧʨʦʮʝʩʩʳ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʣʫʯʝʥʠʷ 

ʵʥʝʨʛʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʘʯʝʩʪʚʘ (ʵʣʝʢʪʨʠʯʝʩʢʦʡ, ʪʝʧʣʘ, ʭʦʣʦʜʘ) 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʦʣʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʵʥʝʨʛʠʠ. ʉʭʝʤʘʪʠʯʝʩʢʠ 

ʫʨʦʚʝʥʴ ʧʦʪʝʨʴ ʚ ʧʨʦʮʝʩʩʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʫʛʣʷ, ʥʝʬʪʠ, 

ʛʘʟʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1.6. ɺʠʜʥʦ, ʯʪʦ ʜʦʣʷ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 60%. ʇʨʠʯʠʥʦʡ ʩʦʭʨʘʥʷʶʱʝʛʦʩʷ ʙʦʣʴʰʦʛʦ ʫʨʦʚʥʷ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʨʦʩʪʝ ʂʇɼ ʤʥʦʛʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʘʷ ʩʣʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʧʦʪʨʝʙʠʪʝʣʝʤ (ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʪʘʢ ʠ ʙʳʪʦʚʳʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʵʪʦʪ ʪʝʟʠʩ, 

ʚ ʪʘʙʣʠʮʝ 1.3 ʧʨʠʚʝʜʝʥʳ ʢʦʥʝʯʥʳʝ (ʩʫʤʤʘʨʥʳʝ) ʂʇɼ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

 

ʈʠʩ. 1.6. ʉʪʨʫʢʪʫʨʘ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʦʪ ʧʝʨʚʠʯʥʳx ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʫʨʦʚʝʥʴ ʧʦʪʝʨʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʧʘʨʘ, ʛʦʨʷʯʝʡ ʚʦʜʳ, ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. ʀʩʪʦʯʥʠʢ: [1]. 
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ʊʘʙʣʠʮʘ 1.3.  

ʂʆʅɽʏʅʓʁ (ʉʋʄʄɸʈʅʓʁ) ʂʇɼ ʇʈʆʎɽʉʉʆɺ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ 

ʕʅɽʈɻʀʀ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʂɸʏɽʉʊɺɸ ʇʆʃʋʏɸɽʄʆʁ ʕʅɽʈɻʀʀ  

(ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʧʦʣʫʯʝʥʠʷ 1 ʄɼʞ ʢʦʥʝʯʥʦʡ ʵʥʝʨʛʠʠ). 

ʂʦʥʝʯʥʳʡ ʚʠʜ ʵʥʝʨʛʠʠ (ʢʦʥʝʯʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʵʥʝʨʛʠʠ) 
ʂʇɼ ʧʨʦʮʝʩʩʘ  

(ʜʦʣʠ ʝʜʠʥʠʮʳ) 

ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʜʣʷ ʦʙʦʛʨʝʚʘ ʧʦʤʝʱʝʥʠʷ 0,9 

ʊʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʜʣʷ ʧʣʘʚʢʠ ʤʝʪʘʣʣʦʚ  

(ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ) 
0,45-0,5 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ 0,35-0,42 

ʕʥʝʨʛʠʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ 0,25-0,3 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʠ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʤʷʛʯʝʥʠʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʠ 

ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʵʥʝʨʛʠʷ ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʦʡ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʣʶʜʝʡ. 

1.2. ɺʆɿʆɹʅʆɺʃʗɽʄʓɽ ʀʉʊʆʏʅʀʂʀ ʕʅɽʈɻʀʀ: 

ʆʇʈɽɼɽʃɽʅʀʗ, ʂʃɸʉʉʀʌʀʂɸʎʀʗ 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ɺʀʕ) ï ʠʩʪʦʯʥʠʢʠ ʵʥʝʨ-

ʛʠʠ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʦʷʥʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʧʝʨʠʦʜʠ-

ʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ, ʘ ʪʘʢʞʝ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʀʟʫʯʝʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʨʦʚʦʜʠʪʩʷ 

ʤʝʪʦʜʘʤʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ɺʀʕ, 

- ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ; ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʨʝʩʫʨʩʦʚ (ʚ ʚʠʜʝ 

ʧʝʯʘʪʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʘʪʣʘʩʦʚ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ); 

- ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ, 

- ʨʘʟʨʘʙʦʪʢʫ ʠ ʘʧʨʦʙʘʮʠʶ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ; 

- ʦʮʝʥʢʫ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʦʢ ʠ 

ʩʪʘʥʮʠʡ ʥʘ ɺʀʕ (ʩʝʪʝʚʳʭ ʠ ʘʚʪʦʥʦʤʥʳʭ) ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʳʭ ʨʝʛʠʦʥʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ; 
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- ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʨʘʟʚʠʪʠʷ ɺʕ ʢʘʢ ʦʪʨʘʩʣʠ ʵʥʝʨʛʝʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʤʠʨʘ ʚ 

ʮʝʣʦʤ ʠ ʪ.ʜ. 
ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʢʘʢ ʦʪʨʘʩʣʴ ʟʥʘʥʠʷ ʠ ʥʘʫʯʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩʥʫʶ ʦʙʣʘʩʪʴ ʥʘʫʢʠ, 

ʦʙʲʝʜʠʥʷʶʱʫʶ ʧʨʠʢʣʘʜʥʳʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʠʜʥʦ, 

ʯʪʦ ʮʝʣʳʡ ʨʷʜ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʨʝʰʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ, ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺʀʕ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʥʘ 

ɿʝʤʣʝ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʚʠʯʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ:  

- ʵʥʝʨʛʠʷ ʉʦʣʥʮʘ; 

- ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʛʣʫʙʠʥʥʳʭ ʩʣʦʝʚ ɿʝʤʣʠ; 

- ʵʥʝʨʛʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʉʦʣʥʮʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʥʦʩʷʪ: 

Å ʩʦʙʩʪʚʝʥʥʦ ʵʥʝʨʛʠʶ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; 

Å ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʨʝʢ; 

Å ʵʥʝʨʛʠʶ ʚʝʪʨʘ; 

Å ʵʥʝʨʛʠʶ, ʟʘʢʣʶʯʝʥʥʫʶ ʚ ʙʠʦʤʘʩʩʝ; 

Å ʵʥʝʨʛʠʶ ʦʢʝʘʥʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʚʦʣʥ, ʘ ʪʘʢʞʝ 

ʪʝʨʤʦʛʘʣʠʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ (ʛʨʘʜʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ 

ʤʦʨʩʢʦʡ ʚʦʜʳ). 

ʂ ɺʀʕ ʥʝ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʦʪʥʦʩʷʪ: 

Å  ʛʝʦʪʝʨʤʘʣʴʥʫʶ ʵʥʝʨʛʠʶ, 

Å  ʵʥʝʨʛʠʶ ʧʨʠʣʠʚʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ ʠ ʠʩʪʦʯʥʠʢʠ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʧʣʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʩʣʝʜʥʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʥʝʨʛʠʶ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ (ʚʦʜʘ, ʚʦʟʜʫʭ, 

ʞʠʜʢʦʩʪʠ, ʪʚʝʨʜʳʝ ʪʝʣʘ), ʠʤʝʶʱʠʭ ʥʝʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

(ʩʙʨʦʩʥʳʝ ʚʦʜʳ ʊʕʉ/ʊʕʎ, ʛʨʫʥʪ ʥʘ ʛʣʫʙʠʥʘʭ ʙʦʣʝʝ 2 ʤ ʠ ʜʨ.). 

ɿʘʧʘʩʳ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʨʠʥʷʪʦ ʦʮʝʥʠʚʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʚʝʣʠʯʠʥ, ʥʘʟʳʚʘʝʤʳʭ ʧʦʪʝʥʮʠʘʣʘʤʠ. ʇʦʪʝʥʮʠʘʣ ʦʧʨʝ-

ʜʝʣʷʝʪ ʧʦʣʝʟʥʫʶ ʨʘʙʦʪʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʘ ʚ ʝʜʠʥʠʮʫ 
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ʚʨʝʤʝʥʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʊʘʢ ʢʘʢ ʵʥʝʨʛʦʨʝ-

ʩʫʨʩʳ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ, ʠʭ ʧʦʪʝʥʮʠʘʣʳ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ ʥʝʢʦʪʦʨʦʤʫ 

ʧʨʦʤʝʞʫʪʢʫ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʢ ʩʫʪʢʘʤ, ʛʦʜʫ ʠ ʪ.ʜ. ɺ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʧʦʥʷʪʠʝ çʨʝʩʫʨʩʳ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠè. ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʜʚʫʭ ʪʝʨʤʠʥʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʟʥʘʯʘʪʴ ʪʝʨʤʠʥʦʤ çʨʝʩʫʨʩʳè 

ʬʠʟʠʯʝʩʢʠʝ ʥʦʩʠʪʝʣʠ ʵʥʝʨʛʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʠʤʝʥʥʦ, 

ʧʘʜʘʶʱʫʶ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ, ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʠ ʪ.ʧ. [5]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʨʝʩʫʨʩʦʚ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʠʭ ʜʦʩʪʫʧʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʤʳ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʩʫʪʦʯʥʳʝ ʩʫʤʤʳ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʥʘ ʝʜʠʥʠʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠʣʠ 

ʥʘʢʣʦʥʥʫʶ), ʩʢʦʨʦʩʪʠ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʚʝʪʨʘ, ʤʘʩʩʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ, ʥʘʧʦʨ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʚ ʩʪʚʦʨʝ ʨʝʢʠ ʠ ʪ.ʜ. ʊʦʛʜʘ ʧʦʜ 

ʪʝʨʤʠʥʦʤ çʧʦʪʝʥʮʠʘʣè, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʧʦʥʠʤʘʝʪʩʷ ʵʥʝʨʛʠʷ (ʠʣʠ 

ʧʦʣʝʟʥʘʷ ʨʘʙʦʪʘ), ʟʘʢʣʶʯʝʥʥʘʷ ʚ ʵʪʠ ʨʝʩʫʨʩʘʭ. ɼʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

çʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣè. ʇʨʠ ʵʪʦʤ ʚʚʦʜʷʪʩʷ ʧʦʥʷʪʠʷ çʚʘʣʦʚʳʡè, 

çʪʝʭʥʠʯʝʩʢʠʡè ʠ çʵʢʦʥʦʤʠʯʝʩʢʠʡè ʧʦʪʝʥʮʠʘʣʳ ɺʀʕ. 

ɺʘʣʦʚʳʡ (ʪʝʦʨʝʪʠʯʝʩʢʠʡ) ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʛʦʜʦʚʦʡ ʦʙʲʝʤ 

ʵʥʝʨʛʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ (ʠʣʠ ʚ 

ʧʨʝʜʝʣʘʭ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ) ʧʨʠ ʧʦʣʥʦʤ ʝʸ ʧʨʝʚʨʘʱʝʥʠʠ ʚ 

ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʵʥʝʨʛʠʶ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʯʘʩʪʴ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʧʦʣʝʟʥʫʶ ʵʥʝʨʛʠʶ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʫʱʝʩʪʚʫ-ʶʱʝʤ 

ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʜʦʣʝʡ 

ʧʨʦʮʝʥʪʘ (ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ) ʜʦ ʜʝʩʷʪʢʦʚ ʧʨʦʮʝʥʪʦʚ (ʛʠʜʨʦʵʥʝʨʛʠʷ) 

ʦʪ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʆʥ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɺ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

(ʚʝʪʨʦʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ, ʬʦʪʦʵʣʝʢʪʨʠ-ʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʢʦʪʝʣʴʥʳʭ ʠʣʠ 

ʵʥʝʨʛʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʦʪʭʦʜʳ ʙʠʦʤʘʩʩʳ, 

ʤʘʣʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʪ.ʜ.) ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʠʣʠ ʟʘʥʠʤʘʶʱʠʭ ʟʘʜʘʥʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʩʪʘʥʮʠʡ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʠʣʫʯʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ 

(ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʫʶ ʪʝʭʥʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ɺʀʕ ï ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʧʦʣʝʟʥʫʶ ʠʩʧʦʣʴʟʫʝʤʫʶ 
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ʵʥʝʨʛʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʮʝʥ ʥʘ 

ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ, ʪʝʧʣʦʚʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ, ʦʧʣʘʪʫ ʪʨʫʜʘ ʠ ʪ.ʜ. 

1.3. ɿɸʇɸʉʓ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ 

ʀ ʅɽ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ ʀʉʊʆʏʅʀʂʆɺ ʕʅɽʈɻʀʀ, 

ʀʍ ɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ 

ʂ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʪʝ 

ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʩʧʦʣʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʩʪʦʨʠʯʝʩʢʠ 

ʦʙʦʟʨʠʤʦʛʦ ʧʝʨʠʦʜʘ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʚʩʝ ʚʠʜʳ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ (ʥʝʬʪʴ, ʫʛʦʣʴ, ʛʘʟ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, ʪʦʨʬ, ʫʨʘʥʦʚʳʝ ʨʫʜʳ). 
ʆʮʝʥʢʘ ʠʤʝʶʱʠʭʩʷ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʨʝʛʠʦʥʘʭ 

ʟʘʧʘʩʦʚ/ʨʝʩʫʨʩʦʚ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ, 

ʢʦʪʦʨʳʝ ʦʙʦʙʱʘʶʪ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʙʘʣʘʥʩʳ 

ʜʦʙʳʪʳʭ ʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʫʙʣʠʢʫʝʤʳʝ ʜʘʥʥʳʝ 

ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʪʘʢ ʠ ʩ ʨʘʟʣʠʯʠʝʤ ʤʝʪʦʜʠʢ, ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʢ 

ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ ʦʮʝʥʢʠ ʠ ʪ.ʜ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʭ 

ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1.4 ʧʨʠʚʝʜʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʦʮʝʥʢʠ ʟʘʧʘʩʦʚ ʥʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʕʪʠ ʞʝ 

ʤʘʩʰʪʘʙʳ ʨʝʩʫʨʩʦʚ ʫʢʘʟʘʥʳ ʚ ʨʘʟʜʝʣʝ ʦʙʱʝʡ ʩʪʘʪʠʩʪʠʢʠ ʠʩʪʦʯʥʠʢʘ [2] 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ (IEA) ʠ 

ʜʨʫʛʠʭ ʤʠʨʦʚʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ. 
ʊɸɹʃʀʎɸ 1.4.  

ʆʎɽʅʂʀ ʊɽʂʋʑʀʍ ʈɽʉʋʈʉʆɺ (ɿɸʇɸʉʆɺ) ʅɽ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ 

ʀʉʊʆʏʅʀʂʆɺ ʕʅɽʈɻʀʀ.  

ʀʩʪʦʯʥʠʢ: [3]*. 

 
* ʀʩʪʦʯʥʠʢʠ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ: 

[4]. BP Statistical Review of World Energy 2017. BP p.l.c., 2017. 52 p. 

[13]. Survey of Energy Resources 2001. London: World Energy Council, 2001. 

396 p. 

[14]. Technically Recoverable Shale Oil and Shale Gas Resources in 41 

Countries Outside the US. Washington, DC: U.S. Energy Information 

Administration / Department of Energy, 2013. 730 p. 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʩʦʚ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʦ ʩʪʨʘʥʘʤ ʤʠʨʘ, ʪʦ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʞʝʪ 

ʜʘʪʴ ʜʠʘʛʨʘʤʤʘ ʥʘ ʨʠʩ. 1.7. 

 
ʈʠʩ. 1.7. TOP- 20 ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʩʫʤʤʘʨʥʳʤ ʟʘʧʘʩʘʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ 

(ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ), ʤʣʨʜ. ʪ ʫ.ʪ. ʀʩʪʦʯʥʠʢ: [2, ʨʘʟʜʝʣ ʩʘʡʪʘ: 

https://www.eeseaec.org/zapasy-energonositelej-energeticeskij-potencial]. 

ʈʝʩʫʨʩʳ ʠ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ɿʝʤʣʝ (ʩʦʣʥʝʯʥʘʷ, 

ʚʝʪʨʦʚʘʷ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʨʝʢ ʠ ʙʠʦʤʘʩʩʳ), 

ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʪ ʟʘʧʘʩʳ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ, ʫʨʘʥʦʚʳʭ ʨʫʜ ʠ ʚ ʩʦʪʥʠ ʨʘʟ ï ʤʠʨʦʚʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʠ ʚʳʚʦʜʳ ʥʦʩʷʪ ʦʮʝʥʦʯʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʩʫʤʤʘʨʥʫʶ ʵʥʝʨʛʠʶ ʚʩʝʭ ʚʠʜʦʚ ɺʀʕ, 

ʜʦʩʪʫʧʥʳʭ ʥʘ ɿʝʤʣʝ, ʦʮʝʥʠʪʴ ʩʣʦʞʥʦ. ʇʦ ʜʘʥʥʳʤ [2], ʤʦʱʥʦʩʪʴ 

ʚʩʝʭ ʚʠʜʦʚ ɺʀʕ ʥʘ ɿʝʤʣʝ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ 1,2*10
17

 ɺʪ, 

ʘ ʤʦʱʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ɿʝʤʣʠ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 8,9*10
16

 ɺʪ. 

ɼʝʪʘʣʴʥʳʝ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ɺʀʕ ʠʤʝʶʪ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʩʠʣʫ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ, ʧʦʵʪʦʤʫ ʢʦʥʢʨʝʪʥʳʝ ʮʠʬʨʳ 

ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. ɺ ʪʘʙʣʠʮʝ 

1.5 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʮʝʥʢʠ ʚʘʣʦʚʦʛʦ (ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ) ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ 

ʤʠʨʘ ʚ ʮʝʣʦʤ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʠʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ (ʨʠʩ. 1.8) ʧʦʟʚʦʣʷʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʯʪʦ 
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ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ (ʵʪʦʪ 

ʬʘʢʪʦʨ ʟʥʘʯʠʤ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʠʦʤʘʩʩʳ ʦʪʭʦʜʦʚ ʢʘʢ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʤʳʤ ʨʝʩʫʨʩ/ʧʦʪʝʥʮʠʘʣ 

ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʤʝʥʪʘʨʠʷ ʢ ʨʠʩ. 1.8 ʩʣʝʜʫʝʪ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʪʦʥʥʘ 

ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ (ʪʦʥʥʘ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʫʛʦʣʴʥʦʤ 

ʵʢʚʠʚʘʣʝʥʪʝ ï ʪ ʫ. ʪ. ʫ.ʵ.) ï ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʵʥʝʨʛʠʠ, ʨʘʚʥʘʷ 

2,93Ĭ10
10

 ɼʞ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, 

ʚʳʜʝʣʷʶʱʝʝʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ 1 ʪʦʥʥʳ ʪʦʧʣʠʚʘ ʩ ʪʝʧʣʦʪʚʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ 7000 ʢʢʘʣ/ʢʛ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʠʧʠʯʥʦʡ ʪʝʧʣʦʪʚʦʨʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ). ʅʘ ʢʘʨʪʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʬʪʷʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ (ʪ ʫ.ʪ. ʥ.ʵ.), ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʚʝʨʥʦ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ 1 ʪ ʫ.ʪ. ʫ.ʵ. = 0,7 ʪ ʫ.ʪ. ʥ.ʵ. 

 
ʊɸɹʃʀʎɸ 1.5.  

ʇʆʊɽʅʎʀɸʃʓ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ ʈɽʉʋʈʉʆɺ ʕʅɽʈɻʀʀ ɺ ʄʀʈɽ [6] 
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ʈʠʩ. 1.8. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣ ʚʝʪʨʦʚʦʡ, 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʵʥʝʨʛʠʠ ʨʝʢ ʠ ʙʠʦʤʘʩʩʳ (ʥʘʟʝʤʥʳʝ ʨʘʩʪʝʥʠʷ). ɿʥʘʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʣʥ. ʪ ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʥʝʬʪʷʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ (ʧʦ ʜʘʥʥʳʤ 

Survey of Energy Resources. Elsevier, Oxford, 2008, 600 p.). 
 

ʇʦʪʝʥʮʠʘʣʳ ʥʘ ʨʠʩ. 1.8 ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ 
ʠ ʥʝ ʦʪʨʘʞʘʶʪ ʠʭ ʜʝʪʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ɼʣʷ 
ʵʪʠʭ ʮʝʣʝʡ ʩʣʫʞʘʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʧʝʯʘʪʥʳʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ 
ʘʪʣʘʩʳ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʢ ʥʘ 
ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ, ʠ ʠʤʝʶʪ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʝʪʘʣʠʟʘʮʠʶ ʜʦ ʝʜʠʥʠʮ ʠ ʜʦʣʝʡ ʛʨʘʜʫʩʘ (ʩʤ, 
ʥʘʧʨʠʤʝʨ, [7, 8]). ʊʘʢ, ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ GlobalSolarAtlas ʠ 
GlobalWindAtlas ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʩʫʨʩʦʚ 
(ʧʨʠʭʦʜʷʱʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʤʦʱʥʦʩʪʴ 
ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ ʠ ʪ.ʜ.), ʪʘʢ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ʚ ʚʠʜʝ 
ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ 
ʫʩʪʘʥʦʚʦʢ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʯʥʫʶ ʤʦʱʥʦʩʪʴ (ʨʠʩ. 1.9, 1.10). 
ʀʟ ʨʠʩ. 1.9 ʚʠʜʥʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʛʦʨʘʟʜʦ ʚʳʰʝ ʚ ʧʨʠʙʨʝʞʥʳʭ ʨʘʡʦʥʘʭ, 
ʯʝʤ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʤʘʪʝʨʠʢʦʚ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʦʧʨʘʚʜʘʥ-
ʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦʙʝʨʝʞʴʷ ʠ ʦʪʢʨʳ-
ʪʦʛʦ ʤʦʨʷ. ʆʜʥʘʢʦ, ʦʮʝʥʠʚʘʷ ʩʪʝʧʝʥʴ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʟʘʧʘʩʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʘ ɿʝʤʣʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, 
ʯʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʟʘʧʘʩʳ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 
ʵʥʝʨʛʠʠ: ʩʦʣʥʝʯʥʦʡ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ, ʚʝʪʨʦʚʦʡ, ʦʢʝʘʥʠʯʝʩʢʦʡ, 
ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʠʤʝʶʪʩʷ ʥʘ ʢʘʞʜʦʤ ʢʦʥʪʠʥʝʥʪʝ. 
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ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠʤʝʶʪʩʷ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ 
ʵʢʚʘʪʦʨʠʘʣʴʥʳʭ ʟʦʥʘʭ. ʆʢʝʘʥʠʯʝʩʢʠʝ ʧʦʙʝʨʝʞʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʚʳʩʦʢʠʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʚʦʣʥ ʠ ʧʨʠʣʠʚʦʚ. ɹʦʣʴʰʠʝ 
ʨʝʩʫʨʩʳ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʩʚʦʡʩʪʚʝʥʥʳ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ ʨʝʛʠʦʥʘʤ 
(ʣʝʩʥʘʷ ʙʠʦʤʘʩʩʘ), ʨʘʟʚʠʪʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʠ 
ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʨʝʛʠʦʥʘʤ (ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 
ʣʝʩʦʟʘʛʦʪʦʚʦʢ), ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʤ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ 
(ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ, ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ). 

 

 
ʈʠʩ. 1.9. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 100 ʤ 

(ʚʳʩʦʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʪʨʦʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ (ɺʕʋ) ʤʝʛʘʚʘʪʪʥʦʡ 

ʤʦʱʥʦʩʪʠ). ʀʩʪʦʯʥʠʢ: [5]. 

 
ʈʠʩ. 1.10. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ ʠ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʫʜʝʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ (ʢɺʪʯ/ʢɺʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ). ʀʩʪʦʯʥʠʢ: [6]. 
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1.4. ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ ʀʉʊʆʏʅʀʂʆɺ ʕʅɽʈɻʀʀ 

ɺʚʝʜʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘï ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ɺʝʪʨʦʵʥʝʨʛʝʪʠʢʘ ï ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ 

ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦʟʜʫʰʥʳʭʤʘʩʩ ʚ 

ʘʪʤʦʩʬʝʨʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, ʤʝʭʘʥʠʯʝʩʢʫʶ, ʪʝʧʣʦʚʫʶ ʠʣʠ ʚ ʣʶʙʫʶ 

ʜʨʫʛʫʶ ʬʦʨʤʫ ʵʥʝʨʛʠʠ. 

ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ï ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʘʥʥʘʷ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ, 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʜʨʘʭ ɿʝʤʣʠ. 

ɹʠʦʵʥʝʨʛʝʪʠʢʘ ï ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ, 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ. 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ï ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʄʘʣʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘï ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʤʘʣʳʭ ʚʦʜʥʳʭ 

ʧʦʪʦʢʦʚʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʤʘʣʦʡ 

ʤʦʱʥʦʩʪʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ɺʕ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ɺʀʕ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʠ ʵʥʝʨʛʠʠ ʙʠʦʤʘʩʩʳ, ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ 

ʟʘʥʷʣʘ ʫʩʪʦʡʯʠʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʝ. ʆʪʨʘʩʣʴ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʫʣʫʯʰʝʥʠʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʧʣʠʚ. ʉʦʚʨʝʤʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ ʥʘ ɺʀʕ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩ. 1.11. ɼʝʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʥʝʨʛʠʠ ʦʪ 

ʩʪʘʥʮʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʪ.ʜ. ʧʦ ʤʠʨʫ ʚ ʮʝʣʦʤ ʠ 

ʨʘʟʣʠʯʥʳʤ ʨʝʛʠʦʥʘʤ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ REN21 [9]. 
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ʈʠʩ. 1.11. ʀʥʚʝʩʪʠʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ (ɻɺʪ) ʩʪʘʥʮʠʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʤʠʨʝ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʪʦʧʣʠʚʘ). ʀʩʪʦʯʥʠʢ: [10]. 

ɼʠʥʘʤʠʢʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ, ʚʝʪʨʦʚʳʭ, 

ʤʘʣʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʪʠʧʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ʥʘ ɺʀʕ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.12. ɺʠʜʥʦ, ʯʪʦ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʩʦʚʨʝʤʝʥʥʘʷ ʩʦʣʥʝʯʥʘʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ. ʇʦ 

ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ, ʥʘʯʠʥʘʷ ʩ 2012 

ʛ., ʚʚʦʜ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ ɺʀʕ ʩʪʘʣ ʫʩʪʦʡʯʠʚʦ ʧʨʝʚʳʰʘʪʴ ʚʚʦʜ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ. ɺ 2019 ʛʦʜʫ ʥʘ ɺʀʕ ʧʨʠʰʣʦʩʴ 2/3 

ʚʥʦʚʴ ʚʚʝʜʝʥʥʳʭ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʚ ʤʠʨʝ. 

ʉʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ (ʙʝʟ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʢʨʫʧʥʦʡ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ) ʩʝʛʦʜʥʷ ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ 1,5 ʊɺʪ ï ʙʦʣʝʝ 20% 

ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʠ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʤʠʨʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ 

(ʦʢʦʣʦ 7 ʊɺʪ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 2009 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚʩʝʛʦ 

300 ɻɺʪ. 
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ʈʠʩ. 1.12. ɼʠʥʘʤʠʢʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ɻɺʪ) ʩʪʘʥʮʠʡ ʥʘ ɺʀʕ 

ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚ ʤʠʨʝ. ʀʩʪʦʯʥʠʢ: [10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʤʠʨʦʚʦʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ʀ ʚ ʮʝʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ 

ʪʝʤʧʳ ʚʚʦʜʘ ʥʦʚʳʭ ʤʦʱʥʦʩʪʝʡ ʚ ʩʫʤʤʘʨʥʦʤ ʤʠʨʦʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʥʝʨʛʠʠ ʩʪʘʥʮʠʠ ʥʘ ɺʀʕ ʧʨʦʜʦʣʞʘʶʪ ʟʘʥʠʤʘʪʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ (ʨʠʩ. 1.13, 1.14).  

 

ʈʠʩ. 1.13. ɼʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʱʝʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ 

(ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ) ʚ ʤʠʨʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʀʩʪʦʯʥʠʢ: [10]. 

ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʦʪ ɺʀʕ (ʢʨʦʤʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʙʦʣʴʰʠʭ 
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ʤʦʱʥʦʩʪʝʡ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʵʥʝʨʛʠʠ ʦʪ ʪʝʧʣʦʚʳʭ ʠ 

ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ. 

 

 
ʈʠʩ. 1.14. ɼʦʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʙʱʝʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ 

(ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) ʚ ʤʠʨʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. 

ʀʩʪʦʯʥʠʢ: [2]. 

ʇʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ɺʕ ʧʦʣʫʯʠʣʦ ʚ ʨʝʛʠʦʥʘʭ ʠ ʩʪʨʘʥʘʭ ï 

ʠʤʧʦʨʪʝʨʘʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ʣʠʜʝʨʳ: ʂʠʪʘʡ ï 420 ɻɺʪ; ɽʉ ï 350 

ɻɺʪ, ʚ ʪ.ʯ. ɻʝʨʤʘʥʠʷ ï 120 ɻɺʪ; ʉʐɸ ï 200 ɻɺʪ; ʀʥʜʠʷ ï 80 ɻɺʪ; 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï 45 ɻɺʪ), ʠʤʝʶʱʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʠʝ 

ʪʘʨʠʬʳ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. ɺ ʨʷʜʝ ʩʪʨʘʥ ʜʦʣʷ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ɺʀʕ ʫʞʝ ʩʦʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʚʝʣʠʯʠʥʫ: ɼʘʥʠʷ ï 52%, ʋʨʫʛʚʘʡ ï 36%, ʀʨʣʘʥʜʠʷ ï 30%, 

ɻʝʨʤʘʥʠʷ ï 27%, ʇʦʨʪʫʛʘʣʠʷ ï 23%, ʀʩʧʘʥʠʷ ʠ ɻʨʝʮʠʷ ï 22%, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ï 21%). ʉʚʦʜʥʳʝ ʜʘʥʥʳʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʚ ʩʪʨʘʥʘʭ-ʣʠʜʝʨʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1.15. 

ɸ  
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ɹ  

ɺ  

ɻ  
ʈʠʩ. 1.15. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ (ʩʫʤʤʘʨʥʦ ʢ 2019 ʛ. ʠ ʨʦʩʪ ʚ 2020 ʛ.) ʚ 

ʩʪʨʘʥʘʭ ʣʠʜʝʨʘʭ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʪʨʘʩʣʷʤ ɺʕ; ɸ ï ʛʝʦʪʝʨʤʘʣʴʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ, ɹ ï ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ɺ ï ʩʦʣʥʝʯʥʘʷ ʬʦʪʦʵʥʝʨʛʝʪʠʢʘ, ɻ ï 

ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ. ʀʩʪʦʯʥʠʢ: [10]. 



 34 

ɺʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ (ʪʝʧʣʦʚʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ, 

ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ) ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʷʟʘʥʘ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʠʤʝʥʥʦ, ʤʘʣʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ (ʩʦʣʥʝʯʥʦʡ, ʚʝʪʨʦʚʦʡ, ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʠ 

ʪ.ʜ.), ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʨʝʛʫʣʷʨʥʦʩʪʴʶ ʵʪʠʭ ʧʦʪʦʢʦʚ (ʩʫʪʦʯʥʳʝ ʠ 

ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ; 

ʩʝʟʦʥʥʦʩʪʴ ʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʠ ʪ.ʜ.). ʍʘʨʘʢʪʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.16. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ ʥʘ ɺʀʕ, ʩʨʘʚʥʠʤʳʭ ʩ ʪʝʧʣʦʚʳʤʠ ʠ 

ʘʪʦʤʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ (ʩʦʣʥʝʯʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʚʝʪʨʦʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ), ʙʫʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʜʣʷ ʧʦʜʲʝʤʘ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʠ ʪ.ʜ. ɸ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʵʥʝʨʛʠʝʡ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʨʝʙʫʝʪʩʷ ʣʠʙʦ ʩʦʦʨʫʞʝʥʠʝ 

ʜʫʙʣʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʥʘʧʨʠʤʝʨ, 

ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʫʩʪʘʥʦʚʦʢ), ʣʠʙʦ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʥʘʯʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. 

 

ȵȴȽȫȲȹ ɃȳȫȶȩȮɅ, ȵȶȴȮȭȨȴȪȮȲȦɅ ȹȷȸȦȳȴȨȰȦȲȮ ȳȦ 
ȨȮɃ, ȴȰȦȭɁȨȦȫȸȷɅ Ȩ ȧȴȱɂȾȮȳȷȸȨȫ ȷȱȹȽȦȫȨ Ȫȴȶȴȩȴȯ?

ȴɗɓɔɈɓɆɥ ɚəɓɊɆɒɋɓɘɆɑɢɓɆɥ ɚɎɍɎɝɋɗɐɆɥ ɕɖɎɝɎɓɆ ïɓɎɍɐɆɥ 
ɕɑɔɘɓɔɗɘɢ ɕɔɘɔɐɔɈ ɣɓɋɖɉɎɎ Ɏ Ɏɛ ɓɋɖɋɉəɑɥɖɓɔɗɘɢ
(ɗəɘɔɝɓɆɥ, ɗɋɍɔɓɓɆɥ, ɕɔɉɔɊɓɆɥ Ɏ Ɋɖ.)

ȵȱȴȸȳȴȷȸȮ ȵȴȸȴȰȴȨ ȳȫȰȴȸȴȶɁȻ ȨȮɃ
ȷɔɑɓɋɝɓɔɋ ɎɍɑəɝɋɓɎɋ:

ɥɗɓɡɏ ɕɔɑɊɋɓɢ ï1000 Ȩɘ/ɒ2

Ɉ ɗɖɋɊɓɋɒ ɍɆ ɉɔɊ ï150 ï250 Ȩɘ/ɒ2

ȨɋɘɖɔɈɔɏ ɕɔɘɔɐ:

ɕɖɎ v=10 ɒ/ɗ ï500 Ȩɘ/ɒ2

ɕɖɎ v= 5 ɒ/ɗ ï 60 Ȩɘ/ɒ2

N ~ v 3
ȨɔɊɓɡɏ ɕɔɘɔɐ:

ɕɖɎ v= 1 ɒ/ɗ ï500 Ȩɘ/ɒ2

Ȩ ɘɖɆɊɎɜɎɔɓɓɡɛ ɣɓɋɖɉɔəɗɘɆɓɔɈɐɆɛ ɕɑɔɘɓɔɗɘɢ ɣɓɋɖɉɋɘɎɝɋɗɐɎɛ ɕɔɘɔɐɔɈ 
ɊɔɗɘɎɉɆɋɘ ɗɔɘɋɓ ɐȨɘ ɎɑɎ ɊɆɌɋ ɓɋɗɐɔɑɢɐɎɛ ȲȨɘ/ɒ2

ȶɋɍəɑɢɘɆɘ:ɕɔɘɖɋɇɓɔɗɘɢ Ɉ ɇɔɑɢɞɎɛ ɕɔɈɋɖɛɓɔɗɘɥɛ Ɋɑɥ ɗɇɔɖɆ ɣɓɋɖɉɎɎ Ɏ 
ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɇɔɑɢɞɎɛ ɆɐɐəɒəɑɥɘɔɖɔɈ ɣɓɋɖɉɎɎ, ɝɘɔ 
ɔɇəɗɑɔɈɑɎɈɆɋɘ ɖɔɗɘ ɗɘɔɎɒɔɗɘɎ  
ʈʠʩ. 1.16. ʍʘʨʘʢʪʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɼʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʫʢʘʟʘʥʘ ʧʣʦʪʥʦʩʪʴ 

ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ, ʜʣʷ ʚʝʪʨʦʚʦʛʦ ʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ï ʯʝʨʝʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʧʦʪʦʢʫ 

ʧʣʦʱʘʜʢʫ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʪʝʭʥʦʣʦʛʠʡ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʨʷʜʝ ʩʪʨʘʥ, ʦʙʣʘʜʘʶʱʠʭ 

ʭʦʨʦʰʠʤʠ ʨʝʩʫʨʩʘʤʠ ɺʀʕ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʵʥʝʨʛʠʶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤ ʂʇɼ, 

ʜʦʩʪʠʛʘʝʪʩʷ (ʚ ʤʦʤʝʥʪʝ ʠʣʠ ʚ ʥʝʢʦʪʦʨʳʡ ʧʝʨʠʦʜ ʛʦʜʘ) ʩʝʪʝʚʦʡ ʧʘʨʠʪʝʪ, 

ʢʦʛʜʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʦʪ ɺʀʕ ʨʘʚʥʘ ʪʘʢʦʚʦʡ ʦʪ ʠʩʢʦʧʘʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʨʠʩ. 1.17).  

 

 
ʈʠʩ. 1.17. ʇʨʠʤʝʨ ʜʦʩʪʠʞʝʥʠʷ ʩʝʪʝʚʦʛʦ ʧʘʨʠʪʝʪʘ: ʨʘʚʝʥʩʪʚʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʧʫʥʢʪʠʨ) ʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ). ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ ï 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʚ ɽʚʨʦ/ʢɺʪʯ. 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ (ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ) ʦʪ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʩʠʣʫ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ ʟʘʪʨʘʪ ʥʘ ʜʦʩʪʘʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʦʚ ʠ 

ʪ.ʜ. ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ. ʆʜʥʘʢʦ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ [10] ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʨʠʩ. 1.18). 
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ʈʠʩ. 1.18. ʉʨʝʜʥʠʝ ʧʦ ʤʠʨʫ ʦʮʝʥʢʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʬʦʪʦʵʥʝʨʛʝʪʠʢʝ, ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ, ʦʬʬʰʦʨʥʦʡ ʠ ʥʘʟʝʤʥʦʡ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ ʚ 2010 ʠ 2020 ʛʛ. ($/ʢɺʪʯ, ʧʦʢʫʧʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʦʣʣʘʨʘ ï ʥʘ ʫʨʦʚʥʝ 2020 ʛ.). ʉʝʨʘʷ ʧʦʣʦʩʘ ï ʩʨʝʜʥʠʡ ʤʠʨʦʚʦʡ ʨʘʟʙʨʦʩ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. 

ʀʩʪʦʯʥʠʢ: [10]. 

 

1.5. ɻɽʆɻʈɸʌʀʗ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ ʕʅɽʈɻɽʊʀʂʀ 

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʙʦʣʴʰʠʤʠ ʤʘʩʰʪʘʙʘʤʠ (ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʥʝʨʛʠʠ) ʢʨʫʧʥʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ (ʨʠʩ. 1.19). ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʚʚʝʜʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ 

(ʩʝʪʝʚʳʭ ʠ ʘʚʪʦʥʦʤʥʳʭ) ʩʪʘʥʮʠʡ, ʵʪʠ ʦʙʲʝʢʪʳ ʪʘʢʞʝ ʥʘʯʘʣʠ 

ʚʥʦʩʠʪʴ ʟʘʤʝʪʥʳʡ ʚʢʣʘʜ ʚ ʩʫʤʤʘʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ. 

ʇʨʠ ʦʙʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʈʌ 

ʧʦʨʷʜʢʘ 246 ɻɺʪ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ɺʀʕ 

(ʥʝ ʩʯʠʪʘʷ ɻʕʉ) ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 2 ɻɺʪ. ɼʝʪʘʣʴʥʳʝ ʘʢʪʫʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ, ʩʪʨʦʷʱʠʭʩʷ ʠ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʩʝʪʝʚʳʭ ʠ ʘʚʪʦʥʦʤʥʳʭ ʩʪʘʥʮʠʡ ʠ ʫʩʪʘʥʦʚʦʢ ʥʘ 
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ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ɺʀʕ ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

ʈʦʩʩʠʠè (ɻʀʉ ɺʀʕʈ) (http://gisre.ru/). ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʦʙʲʝʢʪʦʚ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 1.20. 

 

 
ʈʠʩ. 1.19. ʉʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʌ ʚ ʜʠʥʘʤʠʢʝ ʩ 2011 

ʧʦ 2019 ʛʛ. (ʀʩʪʦʯʥʠʢ: ʆʪʯʝʪʳ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ɽʕʉ ʈʦʩʩʠʠ) 

 

ʈʠʩ. 1.20. ʆʙʲʝʢʪʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ɺʝʣʠʯʠʥʘ 

ʦʢʨʫʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ. ʉʝʨʳʝ ʦʢʨʫʞʥʦʩʪʠ ï 

ʧʣʘʥʠʨʫʝʤʳʝ ʠʣʠ ʩʪʨʦʷʱʠʝʩʷ ʦʙʲʝʢʪʳ. (ʀʩʪʦʯʥʠʢ: ɻʀʉ ɺʀʕʈ). 

 

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩʘʡʪʘ ɻʀʉ ɺʀʕʈ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ 

ɸʩʩʦʮʠʘʮʠʠ çʅʇ ʉʦʚʝʪ ʨʳʥʢʘè ʜʘʝʪ ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 
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ʜʝʡʩʪʚʫʶʱʠʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʠ (ʨʠʩ. 1.21). ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝʛʠʦʥʳ-ʣʠʜʝʨʳ: ʧʦ 

ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʡ ï ɸʩʪʨʘʭʘʥʩʢʘʷ ʠ ʆʨʝʥʙʫʨʛʩʢʘʷ 

ʦʙʣʘʩʪʴ (300 ʠ 255 ʄɺʪ), ʚʝʪʨʦʚʳʭ ʩʪʘʥʮʠʡ ï ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʠ 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ. 

 

 
 ͍  ͎  

 
ʈʠʩ. 1.21. ʈʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʈʌ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ: ʘ, ʙ ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 

ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ʉʕʉ), ʄɺʪ; ʚ, ʛ ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 

ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɺʕʉ), ʄɺʪ. (ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ: ɸʩʩʦʮʠʘʮʠʷ çʅʇ 

ʉʦʚʝʪ ʨʳʥʢʘè) 

ʄʦʱʥʦʩʪʴ ɺʕʉ ʚ ʨʝʛʠʦʥʘʭ-ʣʠʜʝʨʘʭ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʦʩʭʦʜʷʪ ʤʦʱʥʦʩʪʴ ʉʕʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ-ʣʠʜʝʨʦʚ ʧʦ 

ʩʦʣʥʝʯʥʦʡ ʛʝʥʝʨʘʮʠʠ; ʧʨʠ ʵʪʦʤ ʦʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 
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ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʛʝʥʝʨʘʮʠʠ ʚ 

ʈʌ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʚʥʷʣʘʩʴ (ʧʦʨʷʜʢʘ 1,4 ɻɺʪ 

ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʪʘʥʮʠʡ ʢʘʞʜʦʛʦ ʪʠʧʘ). ʇʝʨʝʯʝʥʴ ʨʝʛʠʦʥʦʚ, 

ʢʦʪʦʨʳʝ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʘʣʠʟʦʚʘʣʠ ʧʨʦʝʢʪʳ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʛʜʝ ʧʦʩʪʨʦʝʥʳ 

ʚʝʪʨʦʚʳʝ ʩʪʘʥʮʠʠ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪʳ ʢʘʢ ʩʦʣʥʝʯʥʦʡ, ʪʘʢ ʠ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʚʝʜʝʥʳ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ 

(ʨʝʛʠʦʥʳ ʖʛʘ ʠ ʇʦʚʦʣʞʴʷ), ʦʩʪʘʣʴʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ɺʕ. ʆʜʥʘʢʦ 

ʩʪʨʦʷʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʫʧʥʳʝ ɺʕʉ ʚ ʄʫʨʤʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʵʪʦ ʧʦʣʦʞʝʥʠʝ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʣʳʭ ɻʕʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʣʠʯʠʝʤ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ 

ʵʥʝʨʛʠʠ ʦʪ ʪʘʢʦʛʦ ʨʦʜʘ ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʄɻʕʉ ʠʟ ʦʙʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ (ʦʙʲʝʢʪʳ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʢʘʨʪʝ, ʨʠʩ. 1.22) 781,08 ʄɺʪ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 

(ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ), ʖʞʥʦʤ ʠ ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʦʤ ʌʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. ɺ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʄɻʕʉ, ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʶʛʝ ʉʠʙʠʨʠ ʠ 

ʥʘ ʂʘʤʯʘʪʢʝ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʣʦʡ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʨʝʛʠʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʦʪʨʘʩʣʠ ɺʕ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.6. 

 
ʈʠʩ. 1.22. ʆʙʲʝʢʪʳ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ɺʝʣʠʯʠʥʘ 

ʦʢʨʫʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ. ʉʝʨʳʝ ʦʢʨʫʞʥʦʩʪʠ ï 

ʧʣʘʥʠʨʫʝʤʳʝ ʠʣʠ ʩʪʨʦʷʱʠʝʩʷ ʦʙʲʝʢʪʳ. 

(ʀʩʪʦʯʥʠʢ: ɻʀʉ ɺʀʕ ʈʦʩʩʠʠ). 
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ʊɸɹʃʀʎɸ 1.6. 

ʇʆʂɸɿɸʊɽʃʀ ʋʉʊɸʅʆɺʃɽʅʅʆʁ ʄʆʑʅʆʉʊʀ ʄɻʕʉ ɺ ʈɽɻʀʆʅɸʍ ʈʌ.  

ʀʩʪʦʯʥʠʢ: ʣʝʢʮʠʷ ʗ.ʀ. ɹʣʷʰʢʦ (ʢ.ʪ.ʥ. ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ɸʆ çʄʅʊʆ 

ʀʅʉʕʊè) ʥʘ XII ʄʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠè, 

ʄʦʩʢʚʘ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ. 24-25 ʥʦʷʙʨʷ 2020 ʛ. 

N 

ʧ/ʧ 

ʈʝʛʠʦʥ ʂʦʣ-ʚʦ 

ʩʪʘʥʮʠʡ, ʰʪ. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ,ʄɺʪ 

1 ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 18 8,0 

2 ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 35 104,7 

3 ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ (ʇʨʠʙʘʡʢʘʣʴʝ) 12 18,0 

4 ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-ɸʣʘʥʠʷ 17 230 

5 ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ 11 2,5 

6 ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ: 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

- ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

 

27 6,5 

17 24,6 

7 ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 22 14,4 

ɻʝʦʪʝʨʤʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʩʦʦʨʫʞʝʥʳ ʠ ʜʝʡʩʪʚʫʶʪ ʚ ʈʦʩʩʠʠ 

ʪʦʣʴʢʦ ʥʘ ʂʘʤʯʘʪʢʝ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠʟʦʣʠʨʦ-

ʚʘʥʥʳʭ ʵʥʝʨʛʦʨʘʡʦʥʘʭ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʝʥʳ ʚʳʩʦʢʦʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʠʠ. ɺ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʌ 

ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʚ ʦʩʥʦʚʥʦʤ ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝʧʦʪʝʥʮʠʘʣʴʥʳʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ ʤʝʥʝʝ 

100Üʉ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʩʪʘʥʮʠʡ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʢʘʨʪʝ (ʨʠʩ. 1.23) 

ʩʦʩʪʘʚʣʷʝʪ 133,57 ʄɺʪ. 
 

 
ʈʠʩ. 1.23. ʆʙʲʝʢʪʳ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

ɺʝʣʠʯʠʥʘ ʦʢʨʫʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʱʥʦʩʪʠ ʩʪʘʥʮʠʡ. ʂʨʘʩʥʳʝ 

ʦʢʨʫʞʥʦʩʪʠ ï ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʬʠʦʣʝʪʦʚʳʝ ʦʢʨʫʞʥʦʩʪʠ ï 

ʪʝʧʣʦʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʠʣʠ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

(ʀʩʪʦʯʥʠʢ: ɻʀʉ ɺʀʕʈ). 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʙʲʝʤʘ ʝʞʝʛʦʜʥʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʥʝʨʛʠʠ ʦʪ 

ʩʪʘʥʮʠʡ ʥʘ ɺʀʕ ʚ ʈʌ, ʪʦ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʵʪʦʡ ʦʪʨʘʩʣʠ (2013 ʛ.), ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ ʦʪ 

ʚʚʝʜʝʥʥʳʭ ʚ ʩʪʨʦʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ (ʚ ʦʩʥʦʚʥʦʤ ʩʝʪʝʚʳʭ) 

ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ (ʨʠʩ. 1.24), ʧʨʠʯʝʤ ʣʠʜʠʨʫʝʪ 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. 
 

 
ʈʠʩ. 1.24. ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʦʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ ʚ ʈʌ. (ʀʩʪʦʯʥʠʢ: ɸʩʩʦʮʠʘʮʠʷ çʅʇ ʉʦʚʝʪ ʨʳʥʢʘè) 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʘʩʪʘʝʪ ʪʘʢʞʝ ʠʥʪʝʨʝʩ ʢ ʘʚʪʦʥʦʤʥʳʤ ʠ 

ʩʝʪʝʚʳʤ ʩʪʘʥʮʠʷʤ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ï ʢʘʢ ʚ ʟʦʥʘʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʪʘʢ ʠ ʚʥʝ ʪʘʢʦʚʳʭ. ʆʩʦʙʝʥʥʦ 

ʟʥʘʯʠʤʳʝ ʧʨʦʝʢʪʳ ʩʦʣʥʝʯʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʩʪʘʥʮʠʠ, ʥʘʯʠʥʘʷ ʩ 

2010-ʭ ʛʛ. ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ, ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ ʠ ʜʨʫʛʠʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʵʥʝʨʛʦʩʝʪʝʡ 

ʨʝʛʠʦʥʦʚ, ʯʪʦ ʜʘʣʦ ʫʩʪʦʡʯʠʚʦʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʩʝʣʴʩʢʠʤ 

ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʨʘʥʝʝ ʦʙʝʩʧʝʯʝʥʥʳʤ ʪʦʣʴʢʦ ʜʠʟʝʣʴ-

ʛʝʥʝʨʘʮʠʝʡ, ʧʨʠʯʝʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʠ. 

ɺ ʈʦʩʩʠʠ ʧʦʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʧʨʦʷʚʠʣʦʩʴ ʧʦʟʜʥʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ. ʈʘʟʨʘʙʦʪʢʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʧʦʜʜʝʨʞʢʠ ɺʕ ʚ ʈʌ 

ʥʘʯʘʣʘʩʴ ʣʠʰʴ ʚ 2007 ʛʦʜʫ, ʘ ʨʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ï ʩ 2015 ʛʦʜʘ. ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʶʪʩʷ:  



 42 

ï ʥʘʢʦʧʣʝʥʠʝ ʚ ʩʪʨʘʥʝ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʠ ʥʝʜʦʧʫʱʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʦʪ ʧʝʨʝʜʦʚʳʭ ʩʪʨʘʥ ʚ ʵʪʦʡ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ; 

ï ʩʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɺʕ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ 

ʵʢʩʧʦʨʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

ï ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʫʞʝ ʩʝʛʦʜʥʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ ɺʀʕ ʜʣʷ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʦʪ ʩʝʪʝʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ (ɸʨʢʪʠʢʘ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʠ ʜʨ.). 

ʀʤʝʥʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʪʨʘʥʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʜʝʩʷʪʢʠ ʦʙʲʝʢʪʦʚ ɺʕ (ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʣʥʝʯʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ). ʂ 2035 ʛʦʜʫ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʚʚʝʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʦʢʦʣʦ 3 ɻɺʪ ʚʝʪʨʦʚʳʭ, 2,2 ɻɺʪ 

ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʦʢʦʣʦ 200 ʄɺʪ ʤʘʣʳʭ ɻʕʉ. ʇʨʠ ʵʪʦʤ 

ʜʦʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʙʲʝʢʪʘʤʠ ɺʕ ʚ 

ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʪ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʚʩʝʛʦ ʦʢʦʣʦ 1,5%. 

ʅʦʚʳʝ ʚʳʟʦʚʳ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʩʣʦʞʥʦʩʪʠ ʚ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʛʝʥʝʨʘʮʠʠ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ, ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ: 

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʚʝʪʨʦʚʦʡ ʠʣʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ 

ʚʳʩʦʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʠ, ʢ ʥʝʡ ʥʝ ʦʪʥʦʩʷʪʩʷ; 

- ʩʪʨʘʥʘ ʦʙʣʘʜʘʝʪ ʢʨʫʧʥʳʤʠ ʟʘʧʘʩʘʤʠ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʫʛʣʷ, ʢʦʪʦʨʳʝ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʥʝ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʜʦʣʞʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʩʠʣʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʚ ʙʶʜʞʝʪʝ ʩʪʨʘʥʳ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʟʘʥʠʤʘʶʪ ʜʦʭʦʜʳ ʦʪ 

ʵʢʩʧʦʨʪʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʩʠʣʠʷ ʧʦ ʫʩʢʦʨʝʥʠʶ ʧʝʨʝʭʦʜʘ ʦʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚ ʢ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ɺʀʕ ʠ ʚʦʜʦʨʦʜʘ ʜʣʷ 

ʈʦʩʩʠʠ ʩʤʳʩʣʘ ʥʝ ʠʤʝʶʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʢʨʘʡʥʝ ʚʘʞʥʦ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʩʠʣʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʚʦʝʥʠʷ 

ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʜʦʧʫʱʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʦʪ ʚʝʜʫʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʠ 
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ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʢʘʢ ʦʪʨʘʩʣʴ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʩʪʘʥʦʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʜʝʨʞʢʠ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʫʙʩʠʜʠʨʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. ɼʣʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ɺʀʕ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ɼʦʛʦʚʦʨʘ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʤʦʱʥʦʩʪʠ (ɼʇʄ) (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

ʈʌ ʦʪ 26.03.2003 ˉ 35-ʌɿ çʆʙ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝè). ʇʨʠ ʵʪʦʤ 

ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʢʫʨʩʥʳʝ ʦʪʙʦʨʳ ʧʨʦʝʢʪʦʚ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ, ʩ ʢʦʪʦʨʳʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ɼʇʄ 

(ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 28.05.2013 N 449). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʠʷ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʧʦʜʜʝʨʞʢʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʚʨʘʪʘ ʟʘʪʨʘʪ ʠʥʚʝʩʪʦʨʘ 

ʷʚʣʷʶʪʩʷ ʧʣʘʪʝʞʠ ʟʘ ʧʦʩʪʘʚʢʫ ʤʦʱʥʦʩʪʠ, ʧʨʦʜʘʞʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʘ ʦʧʪʦʚʦʤ ʨʳʥʢʝ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠ (ʆʈʕʄ) ï ʚʪʦʨʦʩʪʝʧʝʥʥʘ. 

ʇʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʥʷʪʦʛʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʪʘʨʠʬʘ ʥʘ ʧʦʢʫʧʢʫ ʵʥʝʨʛʠʠ ʦʪ 

ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʕʉ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʘ ɺʀʕ ʚ ʈʌ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʮʝʣʝʚʳʝ ʦʙʲʝʤʳ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʩʪʝʧʝʥʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʛʦʜʘʤ. ɼʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʠʥʚʝʩʪʦʨʘʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʛʝʥʝʨʠʨʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʨʦʢʠ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ ʠ 

ʨʘʟʚʝʨʪʳʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

ʇʦʩʣʝʜʥʝʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 

ʣʦʢʘʣʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʠʛʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʥʘ ʨʳʥʢʝ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʠ 

ʧʨʦʰʣʦ ʜʣʠʪʝʣʴʥʳʡ ʧʫʪʴ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ɺʀʕ (ʤʘʣʳʝ ɻʕʉ ʠ 

ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ) ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʩʣʦʞʥʳʝ ʧʝʨʠʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʩʣʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʵʥʝʨʛʝʪʠʢʠ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʠʩʧʳʪʘʣʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʧʘʜʘ ʚ 

ʧʝʨʠʦʜ ʩ 1960 ʧʦ 2010 ʛʛ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʪʝʤʧʳ ʚʚʦʜʘ 

ʤʦʱʥʦʩʪʝʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɺʀʕ ʚ 

ʈʦʩʩʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʜʦʩʪʠʛʥʫʚ 2 ɻɺʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠ 1,2 ʤʣʨʜ. ʢɺʪʯ/ʛʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢ 2020 ʛ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʤʦʱʥʦʩʪʝʡ ʩʪʘʥʮʠʡ ʥʘ 
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ɺʀʕ ʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʪʦʡ ʚ 2000-2015 ʛʛ. 

ʩʠʩʪʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʠ. ʕʪʘ ʩʠʩʪʝʤʘ (ʜʣʷ 

ʢʨʫʧʥʳʭ ʩʝʪʝʚʳʭ ʩʪʘʥʮʠʡ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʮʝʣʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʚʦʜʘ ʦʙʲʝʢʪʦʚ, ʛʘʨʘʥʪʠʠ ʧʦʢʫʧʢʠ ʵʥʝʨʛʠʠ ʦʪ ʩʪʘʥʮʠʡ 

ʥʘ ɺʀʕ ʩʝʪʝʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʪʦʨʛʦʚʣʶ ʤʦʱʥʦʩʪʴʶ ʩʪʘʥʮʠʡ ʥʘ 

ɺʀʕ ʥʘ ʦʧʪʦʚʦʤ ʨʳʥʢʝ ʚ ʨʘʤʢʘʭ ʜʦʣʛʦʩʨʦʯʥʳʭ ʜʦʛʦʚʦʨʦʚ ʥʘ 

ʧʦʩʪʘʚʢʫ ʤʦʱʥʦʩʪʠ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʠʥʚʝʩʪʦʨʘʤ ʚʦʟʚʨʘʪ 

ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩ ʧʨʠʝʤʣʝʤʳʤ ʫʨʦʚʥʝʤ ʧʨʠʙʳʣʠ. 

ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʉʉʉʈ ʠ ʈʦʩʩʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [11-

14]. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ 
1. ʂʘʢʦʚʳ ʪʝʥʜʝʥʮʠʠ ʦʙʱʝʛʦ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʫʜʝʣʴʥʦʛʦ (ʜʫʰʝʚʦʛʦ) ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ? ʅʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (ʩʤ. ʣʠʪʝʨʘʪʫʨʫ ʢ ʨʘʟʜʝʣʫ) ʚ ʪʘʙʣʠʯʥʦʤ ʠ 

ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʴʪʝ ʜʠʥʘʤʠʢʫ ʜʫʰʝʚʦʛʦ ʠ 

ʩʫʤʤʘʨʥʦʛʦ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ XX-XXI  ʚʚ. 

2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʜʣʠʥʥʳʝ ʚʦʣʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʚʘʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʨʦʩʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ? 

3. ʉʦʩʪʘʚʴʪʝ ʩʭʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ. ʂʘʢʠʝ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʦʧʨʝʜʝʣʷʶʪ ʨʝʩʫʨʩʳ ʢʘʞʜʦʛʦ ʚʠʜʘ ɺʀʕ? 

4. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʜʝʣʘ 2.2 ʠʣʠ ʦʪʢʨʳʪʳʭ ʠʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʚʝʜʠʪʝ ʩʨʘʚʥʝʥʠʝ ʟʘʧʘʩʦʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʨʝʩʫʨʩʦʚ) 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

5. ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ɺʀʕ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʤʠʨʘ. ʉ ʢʘʢʠʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʦʥʦ ʩʚʷʟʘʥʦ?  

6. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʜʝʣʘ 2.3 ʠʣʠ ʦʪʢʨʳʪʳʭ ʠʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʨʦʡʪʝ ʜʠʘʛʨʘʤʤʳ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

(ʩʦʣʥʝʯʥʘʷ ʬʦʪʦʵʥʝʨʛʝʪʠʢʘ, ʚʝʪʨʦʚʘʷ, ʛʠʜʨʦ-, ʛʝʦʪʝʨʤʘʣʴʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ) ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ ʠʣʠ ʚ ʩʪʨʘʥʘʭ-ʣʠʜʝʨʘʭ (ʧʦ ʚʳʙʦʨʫ). 

7. ʂʘʢʦʚʘ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ ʥʠʟʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ? ʇʨʠ ʢʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʝʜʝʥʥʘʷ ʵʥʝʨʛʠʷ ʦʪ ʩʦʣʥʝʯʥʳʭ/ʚʝʪʨʦʚʳʭ 

ʫʩʪʘʥʦʚʦʢ (ʩʪʘʥʮʠʡ) ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ. 
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2.1. ʊɽʍʅʆʃʆɻʀʀ ʉʆʃʅɽʏʅʆʁ ʕʅɽʈɻɽʊʀʂʀ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʪʁ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ: 

ï ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ 

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ; 

ï ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʨʘʪʢʦ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʦʙʦʠʭ ʪʠʧʦʚ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ. 

ʉʦʣʥʝʯʥʘʷ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʉɺʋ) ʩʦʩʪʦʠʪ ʠʟ 

ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ-ʘʢʢʫʤʫʣʷʪʦʨʘ (ʨʠʩ. 2.1). 

ʏʝʨʝʟ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ (ʨʠʩ. 2.2) ʮʠʨʢʫʣʠʨʫʝʪ ʪʝʧʣʦʥʦʩʠʪʝʣʴ 

(ʚʦʜʘ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʡ ʘʥʪʠʬʨʠʟ). ʊʝʧʣʦʥʦʩʠʪʝʣʴ ʥʘʛʨʝʚʘʝʪʩʷ ʚ 

ʩʦʣʥʝʯʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʵʥʝʨʛʠʝʡ ʩʦʣʥʮʘ ʠ ʦʪʜʘʝʪ ʟʘʪʝʤ ʪʝʧʣʦʚʫʶ 

ʵʥʝʨʛʠʶ ʚʦʜʝ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, (ʦʙʳʯʥʦ ʚʤʦʥʪʠʨʦʚʘʥʥʳʡ ʚ 

ʙʘʢ-ʘʢʢʫʤʫʣʷʪʦʨ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʦʪʜʝʣʴʥʳʤ). ɺ ʙʘʢʝ-

ʘʢʢʫʤʫʣʷʪʦʨʝ ʭʨʘʥʠʪʩʷ ʛʦʨʷʯʘʷ ʚʦʜʘ ʜʦ ʤʦʤʝʥʪʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ ʠʤʝʪʴ ʭʦʨʦʰʫʶ ʪʝʧʣʦʠʟʦʣʷʮʠʶ. ɺ ʧʝʨʚʦʤ 

ʢʦʥʪʫʨʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʮʠʨʢʫʣʷʮʠʷ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɺ ʙʘʢ-ʘʢʢʫʤʫʣʷʪʦʨ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴ-ʜʫʙʣʝʨ. ɺ ʩʣʫʯʘʝ ʧʦʥʠʞʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʘʢʝ-ʘʢʢʫʤʫʣʷʪʦʨʝ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ (ʧʨʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʧʘʩʤʫʨʥʦʡ ʧʦʛʦʜʝ ʠʣʠ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʯʘʩʦʚ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʟʠʤʦʡ) ʥʘʛʨʝʚʘʪʝʣʴ-ʜʫʙʣʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʢʣʶʯʘʝʪʩʷ ʠ ʜʦʛʨʝʚʘʝʪ ʚʦʜʫ ʜʦ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʯʝʥʴ 

ʯʘʩʪʦ ʩʦʣʥʝʯʥʳʝ ʥʘʛʨʝʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʘ ð ʛʘʟʦʚʳʤʠ, ʞʠʜʢʦʪʦʧʣʠʚʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʙʦʡʣʝʨʘʤʠ. 
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ʈʠʩ. 2.1. ʉʭʝʤʘ ʩʦʣʥʝʯʥʦʡ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ: 1 ï ʩʦʣʥʝʯʥʳʡ 

ʢʦʣʣʝʢʪʦʨ, 2 ï ʧʦʜʚʦʜʷʱʘʷ ʪʨʫʙʘ ʜʣʷ ʧʦʜʘʯʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʚ ʙʘʢ-

ʥʘʢʦʧʠʪʝʣʴ 9, 3 ï ʧʦʜʚʦʜʷʱʘʷ ʪʨʫʙʘ ʜʣʷ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ; 5 ï 

ʥʘʩʦʩʥʦʡ ʦʙʦʨʫʜʦʚʘʥʠʝ; 4 ï ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʙʘʯʦʢ; 6 ï ʫʧʨʘʚʣʷʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ (ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʥʘʩʦʩʘ), 

10 ï ʪʝʧʣʦʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ, 

11 ï ʧʦʜʚʦʜʷʱʘʷ ʪʨʫʙʘ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʧʦʪʨʝʙʠʪʝʣʶ 13. 

 
ʈʠʩ. 2.2. ʊʠʧʠʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʣʦʩʢʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʉʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʩʦʩʪʦʷʪ ʠʟ ʥʘʙʦʨʘ 

ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ), 

ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʢʨʝʤʥʠʷ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ (ʌʕʇ) ʦʩʥʦʚʘʥʦ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʬʦʪʦʵʬʬʝʢʪʝ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ 
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ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʥʠʭ 

ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʠʩ. 2.3). 

 
ʈʠʩ. 2.3. ʉʭʝʤʘ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʇʦʤʠʤʦ ʚʥʫʪʨʝʥʥʝʛʦ ʬʦʪʦʵʬʬʝʢʪʘ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ ʚ ʌʕʇ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʬʬʝʢʪ ʜʝʣʝʥʠʷ ʬʦʪʦʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʦʚ (ʵʣʝʢʪʨʦʥʦʚ ʠ ʜʳʨʦʢ) ʵʣʝʢʪʨʦʥʥʦ-ʜʳʨʦʯʥʳʤ ʧʝʨʝʭʦʜʦʤ 

ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʙʘʨʴʝʨʦʤ ʪʠʧʘ ʤʝʪʘʣʣïʜʠʵʣʝʢʪʨʠʢï

ʧʦʣʫʧʨʦʚʦʜʥʠʢ. ʌʦʪʦʵʬʬʝʢʪ ʠʤʝʝʪ ʤʝʩʪʦ, ʢʦʛʜʘ ʬʦʪʦʥ (ʩʚʝʪʦʚʦʡ 

ʣʫʯ) ʧʘʜʘʝʪ ʥʘ ʵʣʝʤʝʥʪ ʠʟ ʜʚʫʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʥʳʤ ʪʠʧʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʜʳʨʦʯʥʦʡ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʡ). ʇʦʧʘʚ ʚ 

ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ, ʬʦʪʦʥ ʚʳʙʠʚʘʝʪ ʵʣʝʢʪʨʦʥ ʠʟ ʝʛʦ ʩʨʝʜʳ, ʦʙʨʘʟʫʷ 

ʩʚʦʙʦʜʥʳʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ ʠ çʜʳʨʢʫè (ʚʘʢʘʥʪʥʦʝ ʤʝʩʪʦ ʥʘ 

ʦʨʙʠʪʘʣʷʭ ʘʪʦʤʘ ʧʦʩʣʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʚʥʦʚʝʩʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ p ï n -ʧʝʨʝʭʦʜʘ ʥʘʨʫʰʘʝʪʩʷ ʠ ʚ ʮʝʧʠ 

ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʦʪʦʥʦʚ ʩ ʤʘʪʝʨʠʘʣʦʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ (ʌʕ), ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʝʡ ʬʦʪʦʥʘ: 

Eh = h Ĭ ɜ, 
ʛʜʝ hï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ (6,63 Ĭ 10

-34
); ɜ ï ʯʘʩʪʦʪʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ). 

ʆʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʠ çʜʳʨʦʢè ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʬʦʪʦʥʦʚ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʵʥʝʨʛʠʷ ʧʦʛʣʦʱʝʥʥʳʭ ʬʦʪʦʥʦʚ 

ʧʨʝʚʳʰʘʝʪ ʰʠʨʠʥʫ ʟʦʥʳ ʟʘʧʨʝʱʝʥʥʳʭ ʵʥʝʨʛʠʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ 

(Eh>Eʟ.ʟʦʥʳ) ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʛʨʘʥʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ɜʤʠʥ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʰʠʨʠʥʦʡ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ, 

ʥʠʞʝ ʢʦʪʦʨʦʡ ʨʘʟʜʝʣʝʥʠʷ ʟʘʨʷʜʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 
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2.2. ʊɽʍʅʆʃʆɻʀʀ ɺɽʊʈʆʕʅɽʈɻɽʊʀʂʀ 

ɺʝʪʨʦʵʥʝʨʛʝʪʠʢʘ ï ʵʪʦ ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, ʩʧʝʮʠʘʣʠʟʠ-

ʨʫʶʱʘʷʩʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ, 

ʤʝʭʘʥʠʯʝʩʢʫʶ, ʪʝʧʣʦʚʫʶ ʠʣʠ ʜʨʫʛʠʝ ʫʜʦʙʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʜʳ ʵʥʝʨʛʠʠ. ʇʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʉʦʣʥʮʝ ʷʚʣʷʝʪʩʷ ʪʝʤ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ ʚʳʟʳʚʘʝʪ 

ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʚ ʘʪʤʦʩʬʝʨʝ (ʚʝʪʝʨ), ʚʝʪʨʦʚʫʶ ʵʥʝʨʛʠʶ 

ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʘ ʧʦʚʩʝʤʝʩʪʥʦ ʜʦʩʪʫʧʥʘ ʠ 

ʥʝʠʩʯʝʨʧʘʝʤʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʪʨʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ (ɺʕʋ) ʨʘʟʣʠʯʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʪʠʧʦʚ. 

ʆʩʥʦʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʭʦʜʠʪ ʧʦ ʧʨʠʟʥʘʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʠ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʪʦʨʦʛʦ ʚʳʥʫʞʜʘʶʱʝʡ ʩʠʣʦʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʨʘʱʝʥʠʝ ʚʝʪʨʦʢʦʣʝʩʘ, ʷʚʣʷʝʪʩʷ ʣʠʙʦ ʧʦʜʲʝʤʥʘʷ 

ʩʠʣʘ (ɺʕʋ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ), ʣʠʙʦ ʩʠʣʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʣʦʧʘʩʪʝʡ (ɺʕʋ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ) (ʩʭʝʤʘ ʥʘ ʨʠʩ. 2.4). 

 
ʈʠʩ. 2.4. ʉʭʝʤʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ (ʀʩʪʦʯʥʠʢ: ʜʦʢʣʘʜ 

ʅʳʨʢʦʚʩʢʦʛʦ ɺ.ʀ. (ʢ.ʪ.ʥ., ʆɸʆ ɻʦʩʄʂɹ çʈʘʜʫʛʘè ʠʤ. ɸ.ʗ. ɹʝʨʝʟʥʷʢʘè, 

ʂʦʨʧʦʨʘʮʠʷ ʪʘʢʪʠʯʝʩʢʦʝ ʨʘʢʝʪʥʦʝ ʚʦʦʨʫʞʝʥʠʝ) çʈʦʩʩʠʡʩʢʠʡ ʦʧʳʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʕʋ ʤʝʛʘʚʘʪʪʥʦʛʦ ʢʣʘʩʩʘ ʠ ʘʥʘʣʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡè. ʄʦʩʢʚʘ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, ʐʢʦʣʘ ɺʀʕ, 2016 ʛ.)) 
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ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ 

ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʝ ɺʕʋ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ (ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʳʤ) ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʚʝʪʨʘ ɝ (ʨʠʩ. 2.5). ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ 

ʵʥʝʨʛʠʠ ʚʨʘʱʝʥʠʷ ʚʝʪʨʦʢʦʣʝʩʘ ʢ ʵʥʝʨʛʠʠ ʥʘʙʝʛʘʶʱʝʛʦ ʚʝʪʨʦʚʦʛʦ 

ʧʦʪʦʢʘ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ, ʦʤʝʪʘʝʤʦʡ ʚʝʪʨʦʢʦʣʝʩʦʤ. ʉʦʛʣʘʩʥʦ 

ʟʘʢʦʥʫ ɾʫʢʦʚʩʢʦʛʦ-ɹʝʮʘ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʚ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩʘ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʦʩʝʚʳʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʨʘʚʝʥ 0,593 (59,3%). 

 

 
ʈʠʩ. 2.5. ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʜʦʩʪʠʛʥʫʪʳʭ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʚ ʚʝʪʨʦʪʫʨʙʠʥʘʭ ʨʘʟʣʠʯʥʦʛʦ 

ʪʠʧʘ. (ʀʩʪʦʯʥʠʢ: ʜʦʢʣʘʜ ʅʳʨʢʦʚʩʢʦʛʦ ɺ.ʀ. (ʢ.ʪ.ʥ., ʆɸʆ ɻʦʩʄʂɹ çʈʘʜʫʛʘè 

ʠʤ. ɸ.ʗ. ɹʝʨʝʟʥʷʢʘè, ʂʦʨʧʦʨʘʮʠʷ ʪʘʢʪʠʯʝʩʢʦʝ ʨʘʢʝʪʥʦʝ ʚʦʦʨʫʞʝʥʠʝ) 

çʈʦʩʩʠʡʩʢʠʡ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ɺʕʋ ʤʝʛʘʚʘʪʪʥʦʛʦ ʢʣʘʩʩʘ ʠ ʘʥʘʣʠʟ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡè ʄʦʩʢʚʘ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, ʐʢʦʣʘ 

ɺʀʕ, 2016 ʛ.)) 

ʂʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʝ 

ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʉʠʣʘ 

ʚʝʪʨʘ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʣʦʧʘʩʪʠ, ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 
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ʧʨʠʚʦʜ ʧʨʠʚʦʜʷʪ ʢ ʚʨʘʱʝʥʠʶ ʨʦʪʦʨ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ (ʨʠʩ. 2.6). 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʩʪʘʪʦʨʥʦʡ ʦʙʤʦʪʢʠ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

(ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ). ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ (Pɺɻ) 

ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ (Pɺɻ~V
3
) ʚʳʨʘʙʦʪʢʘ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɺʕʋ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ) ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʢʘʢ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ɺʕʋ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʳ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʵʣʝʢʪʨʦʩʝʪʝʡ ʚ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʜʦʣʠ ɺʕʉ ʚ ʩʦʩʪʘʚʝ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ 

ʜʘʥʥʦʡ ʩʝʪʠ. ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʦʙʣʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʩʪʨʘʥ ɽʉ, ʛʜʝ ʤʦʱʥʦʩʪʴ ɺʕʉ ʚ ʨʷʜʝ ʩʪʨʘʥ 

ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʢʠ ʧʨʦʮʝʥʪʦʚ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʚ ʮʝʣʦʤ. ɺ ʩʣʫʯʘʝ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ 

(ʨʠʩ. 2.7) ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ 

ʚʚʦʜʷʪ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ (ɸʂɹ) ʠ ʠʥʚʝʨʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʘʯʝʩʪʚʘ (ʜʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ï ʟʘʜʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʯʘʩʪʦʪʳ, ʜʦʣʠ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʦʱʥʦʩʪʠ). ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʠʥʮʠʧʦʚ 

ʨʘʙʦʪʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʕʋ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʥʘʧʨʠʤʝʨ, ʚ [1, 2]. 

 
ʈʠʩ. 2.6. ʉʭʝʤʘ ʨʘʙʦʪʳ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ: ʧʦʢʘʟʘʥ ʧʨʠʥʮʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʠ ʩʦʩʪʘʚ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ 
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ʈʠʩ. 2.7. ʉʭʝʤʘ ʨʘʙʦʪʳ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʳ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

 

2.3. ʊɽʍʅʆʃʆɻʀʀ ɻʀɼʈʆʕʅɽʈɻɽʊʀʂʀ 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ REN21, ʢ 2020 ʛ. 

[10] ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʚʩʝʭ ɻʕʉ ʤʠʨʘ ʩʦʩʪʘʚʠʣʘ 1 170 ɻɺʪ. 

ɹʝʟʫʩʣʦʚʥʦ, ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʤʦʱʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʢʨʫʧʥʳʝ 

ʩʪʘʥʮʠʠ, ʦʜʥʘʢʦ ʠ ʤʘʣʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ 

ʤʠʨʘ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʝʣʴʩʢʠʭ ʠʣʠ ʫʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʨʘʡʦʥʘʭ. ʃʠʜʝʨʳ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.8, ʠ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 

ʧʦʩʪʦʷʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʜʝʩʷʪʠʣʝʪʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ 

ʥʘʣʠʯʠʝʤ ʚ ʩʪʨʘʥʘʭ ï ʣʠʜʝʨʘʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʪʘʢ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʘʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʨʝʜʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ 

ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ, ʪʘʢ ʠ ʥʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. 



 55 

 
ʈʠʩ. 2.8. ʉʪʨʘʥʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʤʠʨʝ (ʥʘ 2020 ʛ.). ʀʩʪʦʯʥʠʢ: [10]. 

ɻʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʤʠʨʦʚʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ 

2020 ʛ. ʩʦʩʪʘʚʠʣʘ 4 370 ʊɺʪʯ/ʛʦʜ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 16,8% ʦʪ 

ʛʣʦʙʘʣʴʥʦʡ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʣʠʜʝʨʘ ï ʂʠʪʘʷ ï 

ʩʦʩʪʘʚʠʣʘ 1 360 ʊɺʪʯ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 18% ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʩʪʨʘʥʝ. ɼʝʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ɻʕʉ ʚ 

ʩʪʨʘʥʘʭ-ʣʠʜʝʨʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.15-ɹ (ʚ ʛʣʘʚʝ 1). ɺʠʜʥʦ, 

ʯʪʦ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʠʜʝʪ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2019 ʛ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʩʦʩʪʘʚʝ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʪʘʥʮʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʝʪʴʶ: ʚ ʥʠʭ ɻʕʉ 

ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʙʘʣʘʥʩʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ. ɺʚʠʜʫ 

ʚʦʟʨʘʩʪʘʥʠʷ ʜʦʣʠ ʩʪʘʥʮʠʡ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʧʦʩʪʦʷʥʥʘ ʚ ʩʚʷʟʠ ʩ ʚʘʨʠʘʮʠʷʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ, ʟʥʘʯʝʥʠʝ ɻʕʉ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʩʪʘʥʮʠʡ ï ɻɸʕʉ) ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʩʝʪʝʡ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʝʪ. ʇʦʵʪʦʤʫ ʩʨʝʜʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʥʘʠʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʠʚʷʟʢʘ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ (ʩʦʣʥʝʯʥʳʭ, 

ʚʝʪʨʦʚʳʭ ʩʪʘʥʮʠʡ) ʢ ɻʕʉ ï ʢʘʢ ʧʦ ʚʝʣʠʯʠʥʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʶ. ɺʳʜʘʶʱʠʤʩʷ 

ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʨʦʩʪ 

ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʛʠʜʨʦʪʫʨʙʠʥ ʚ ʩʦʩʪʘʚʝ ɻʕʉ, ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ (ʨʠʩ. 2.9). ɺ 2020 ʛ. ʚ 

ʂʠʪʘʝ ʢʦʤʧʘʥʠʝʡ China Three Gorges Corporation ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʫʨʙʠʥʘ ʨʝʢʦʨʜʥʦʡ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 1 ɻɺʪ. 
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ʈʠʩ. 2.9. ʂʨʫʧʥʘʷ ɻʕʉ (ʀʥʜʠʷ): ʚʠʜ ʩʚʝʨʭʫ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʠʜʨʘʛʨʝʛʘʪʘ (ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ) ʠ ʟʘʪʚʦʨʦʚ ɻʕʉ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʤʦʱʥʦʩʪʠ ɻʕʉ. 

ʀʩʪʦʯʥʠʢ: [10]. 

ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠʤʝʥʥʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ 

(ʘ ʪʦʯʥʝʝ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʚʩʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʤʠʨʘ. ʋʩʪʘʥʦʚʣʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʤʘʣʳʭ ɻʕʉ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʠʭ 

ʤʝʩʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ɺʀʕ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ. 2.10, ʛʜʝ 

ʧʦʜ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʦʡ ʧʦʥʠʤʘʝʪʩʷ ʠʤʝʥʥʦ ʤʘʣʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ. 
 

 
ʈʠʩ. 2.10. ɻʦʜʦʚʘʷ ʫʩʪʘʥʦʚʣʝʥʘ ʤʦʱʥʦʩʪʴ ʩʪʘʥʮʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ɺʀʕ ʚ ʤʠʨʝ. ʀʩʪʦʯʥʠʢ: [10]. 
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ʆʪʥʝʩʝʥʠʝ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʢ ʨʘʟʨʷʜʫ ʤʘʣʳʭ (ʄɻʕʉ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʱʥʦʩʪʴʶ ʩʪʘʥʮʠʠ. ʇʨʠʯʝʤ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʨʘʟʥʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʨʘʥʳ/ʨʝʛʠʦʥʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʨʠʥʷʪʳʤʠ ʚ 

ʩʪʨʘʥʝ ʤʝʨʘʤʠ ʧʦʜʜʝʨʞʢʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ) (ʪʘʙʣʠʮʘ 2.1). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 51238-98. 

çʅʝʪʨʘʜʠʮʠʦʥʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʤʘʣʘʷ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷè, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ ʤʘʣʳʤ ɻʕʉ (ʄɻʕʉ) 

ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ɻʕʉ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 100 ʜʦ 

30000 ʢɺʪ, ʢ ʤʠʢʨʦʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤ (ʤʠʢʨʦɻʕʉ) ï ʄɻʕʉ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʢɺʪ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʠʜʨʦʘʛʨʝʛʘʪʘ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ 

10000 ʢɺʪ ʠ ʜʠʘʤʝʪʨʦʤ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ 3,0 ʤ. 

 
ʊɸɹʃʀʎɸ 2.1 

ʇʈʀʄɽʈʓ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʄɻʕʉ. 

ʉʪʨʘʥʘ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʄɻʕʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʤʦʱʥʦʩʪʠ 

ɻʝʨʤʘʥʠʷ ɻʕʉ ʤʦʱʥʦʩʪʴʶ ʜʦ 5 ʄɺʪ 

ʌʨʘʥʮʠʷ ɻʕʉ ʤʦʱʥʦʩʪʴʶ ʜʦ 12 ʄɺʪ 

ʃʶʢʩʝʤʙʫʨʛ ɻʕʉ ʤʦʱʥʦʩʪʴʶ ʜʦ 3ʄɺʪ 

ʂʠʪʘʡ ɻʕʉ ʤʦʱʥʦʩʪʴʶ ʜʦ 50 ʄɺʪ 

ʀʩʪʦʯʥʠʢʠ ʨʝʩʫʨʩʦʚ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʪʘʢʦʚʳʭ ʜʣʷ ʢʨʫʧʥʳʭ ɻʕʉ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ: 

- ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʪʦʢʠ (ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ 

ʨʝʢʠ, ʨʫʯʴʠ, ʦʨʦʩʠʪʝʣʴʥʳʝ ʠ ʩʫʜʦʭʦʜʥʳʝ ʢʘʥʘʣʳ); 

- ʚʦʜʦʩʙʨʦʩʳ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʫʜʦʚ, ʰʣʶʟʦʚ; 

- ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (ʧʠʪʴʝʚʳʝ ʚʦʜʦʚʦʜʳ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʜʦʪʦʢʠ, ʚʦʜʦʩʙʨʦʩʳ ʊʕʎ ʠ ɸʕʉ). 

ɺʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʈʦʩʩʠʠ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 2,5 ʤʣʥ. ʤʘʣʳʭ ʨʝʢ, ʩʪʦʢ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦ 50% ʦʙʱʝʛʦ ʩʪʦʢʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʦʚ ʤʘʣʳʭ ʨʝʢ 

ʧʨʦʞʠʚʘʝʪ ʜʦ 44% ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʜʦ 90% ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʣʦʡ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʱʥʦʩʪʴ ʄɻʕʉ ʚ ʈʌ ʚ ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.2. 
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ʊɸɹʃʀʎɸ 2.2. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʄɸʃʆʁ ɻʀɼʈʆʕʅɽʈɻɽʊʀʂʀ ɺ ʈɽɻʀʆʅɸʍ 

ʈʆʉʉʀʀ (ʇʆ ʉʆʉʊʆʗʅʀʖ ʅɸ 2020 ʛ.) 

ʈʝʛʠʦʥ ʂʦʣ-ʚʦ 

ʩʪʘʥʮʠʡ, ʰʪ. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ 

ʤʦʱʥʦʩʪʴ, ʄɺʪ 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 18 8,0 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 35 104,7 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 12 18,0 

ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ-

ɸʣʘʥʠʷ 

17 230 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ 11 2,5 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ: 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

- ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

 

27 

17 

 

6,5 

24,6 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 22 14,4 

ʈr ʥʦʢ ʢʨʫʧʥrʭ ɻʕʉ ʦʧʨʝʜʝʣ̫ ʪʁ ʥʝʩʢʦʣɹʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ↑ 

ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʦʩʪʘʚʱʠʢʦʚ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʠʩʪʝʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ ʨʳʥʦʢ 

ʤʘʣrʭ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʠ↑ ʧʨʝʜʩʪʘʚʣʝʥ ʟʥʘʯʠʪʝʣɹʥrʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ↑ ʦʙʦʨʫʜʦʚʘʥʠ̫ , ʢʦʪʦʨʦʝ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠ̫ ʦʛʨʦʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠ̫ ʢʦʥʩʪʨʫʢʮʠʠ↑ ʠ ʥʦʚrʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʠʤʝʝʪʩʷ 

ʙʦʣɹ ʦhʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ↑ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʘʣʳʭ ʛʠʜʨʦʦʙʲʝʢʪʦʚ. ʂʘʢ 

ʪʘʢʦʚʳʭ ʣʠʜʝʨʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʪ, ʪʘʢ ʢʘʢ 

ʢʘʞʜʘʷ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʄɻʕʉ ʟʘʢʫʧʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ ʢʦʤʧʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʘʪ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ. ɽʚʨʦʧʝʡʩʢʠʝ ʄɻʕʉ 

ʠʩʧʦʣʴʟʫʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʟ ɻʝʨʤʘʥʠʠ, ʐʚʝʡʮʘʨʠʠ, ɸʚʩʪʨʠʠ ʠ 

ʨʦʩʩʠʡʩʢʠʭ ʟʘʚʦʜʦʚ . ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʝʜʫʱʠʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʤʘʣʳʭ ɻʕʉ ʷʚʣʷʝʪʩʷ ɸʆʆʊ 

"ʅʇʆ ʎʂʊʀ" (ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ɸʆɿʊ çʄʅʊʆ ʀʅʉʕʊè (ʛ. 

ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ), ɸʆ çʊʗɾʄɸʐè (ʛ.ʉʳʟʨʘʥʴ), ʆɸʆ çʕʃʉʀɹè 

(ʛ.ʅʦʚʦʩʠʙʠʨʩʢ), ʆʆʆ çʄɸɻʀ-ʕè (ʛ.ʄʦʩʢʚʘ), ʇʆ çʉʪʨʝʣʘè 

(ʛ.ʆʨʝʥʙʫʨʛ), ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʈɸʅɼè 

(ʛ.ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ) ʠ ʜʨ.  
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʤʘʣʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʠʯʝʤ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʪʘʥʮʠʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ɺʦʜʳ 

ʨʝʢʠ, ʦʟʝʨʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʧʦʨʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʚʦʜʥʦʡ ʤʘʩʩʦʡ, ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʣʦʧʘʩʪʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʪʫʨʙʠʥʳ. ʊʫʨʙʠʥʘ ʧʝʨʝʜʘʝʪ ʩʚʦʝ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʦʪʦʨʫ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʚ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʅʘʧʦʨ 

ʚʦʜʳ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ, ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʪʝʯʝʥʠʝʤ ʚʦʜʳ, ʣʠʙʦ ʦʙʦʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʄʦʱʥʦʩʪʴ 

ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʱʥʦʩʪʴ ʛʠʜʨʦʘʛʨʝʛʘʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʦʨʦʤ ʠ ʧʝʨʝʧʘʜʦʤ ʚʳʩʦʪ ʥʘ ʫʯʘʩʪʢʝ ʨʫʩʣʘ 

(ʨʠʩ. 2.11). ʅʘ ʤʘʣʳʭ ʨʝʢʘʭ, ʨʫʯʴʷʭ, ʢʘʥʘʣʘʭ ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʩʚʦʙʦʜʥʦʧʦʪʦʯʥʳʝ ɻʕʉ ʙʝʟ ʩʦʟʜʘʥʠʷ ʧʣʦʪʠʥ. ʋ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʢ 

ʯʘʩʪʴ ʚʦʜʳ ʦʪʚʦʜʠʪʩʷ ʚ ʢʘʥʘʣ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʦʜʘ ʧʦʧʘʜʘʝʪ ʥʘ 

ʣʦʧʘʪʢʠ ʛʠʜʨʦʘʛʨʝʛʘʪʘ. ɺ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ 

ʜʝʨʠʚʘʮʠʠ ʫʚʝʣʠʯʠʚʘʶʪ ʧʝʨʝʧʘʜ ʚʳʩʦʪ ʥʘ ʫʯʘʩʪʢʝ ʨʝʢʠ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥʘ ʄɻʕʉ. 

ʊʝʭʥʦʣʦʛʠʷ

ɻʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʨʝʩʫʨʩ

2. ʈʫʩʣʦʚʘʷ ʩʭʝʤʘ 

ʩʦʟʜʘʥʠʷ ʥʘʧʦʨʘ

1. ɼʝʨʠʚʘʮʠʦʥʥʘʷ ʩʭʝʤʘ 

ʩʦʟʜʘʥʠʷ ʥʘʧʦʨʘ

ʈʠʩ. 2.11. ʀʣʣʶʩʪʨʘʮʠʠ ʢ ʩʭʝʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʄɻʕʉ. 

(ʀʩʪʦʯʥʠʢ: ʜʦʢʣʘʜ ɹʣʷʰʢʦ ʗ.ʀ. (ʢ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ ɸʆɿʊ çʄʅʊʆ ʀʅʉʕʊè 

çʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ ʠ 

ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳè. ʄʦʩʢʚʘ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, ʐʢʦʣʘ ɺʀʕ, 

2020 ʛ.) 
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2.4. ʂʈɸʊʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɽʍʅʆʃʆɻʀʁ 

ɻɽʆʊɽʈʄɸʃʔʅʆʁ ʕʅɽʈɻɽʊʀʂʀ 

ʇʝʨʚʳʝ ʦʧʳʪʳ ʧʦ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ 

ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʧʘʨʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ 1904 ʛʦʜʫ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʃʘʨʜʝʨʝʣʣʦ (ʀʪʘʣʠʷ). ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʧʦʣʫʯʠʣʘ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ, ʠ ʥʘ ʩʝʛʦʜʥʷ ʩʫʤʤʘʨʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ (ɻʝʦʕʉ) ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 14,1 ɻɺʪ (ʥʘ 2020 ʛ.), ʛʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ï 97 

ʊɺʪʯ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ɻʝʦʕʉ ʧʦʩʪʨʦʝʥʳ ʚ ʨʘʡʦʥʘʭ ʩ 

ʚʳʩʦʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʧʝʨʝʛʨʝʪʳʡ ʧʘʨ (ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

çɻʝʡʟʝʨʩè ʚ ʉʐɸ, çʃʘʨʜʝʨʝʣʣʦè ʚ ʀʪʘʣʠʠ) ʠʣʠ ʯʘʱʝ ʧʘʨʦʚʦʜʷʥʫʶ 

ʩʤʝʩʴ (ʄʘʮʫʢʘʚʘ ʚ ʗʧʦʥʠʠ, çɺʘʡʨʘʢʝʡè ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ɻʝʦʕʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɻʝʦ-

ʪʝʨʤʘʣʴʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ (ʯʘʱʝ ʚ ʚʠʜʝ ʧʘʨʦʚʦʜʷʥʦʡ ʩʤʝʩʠ) 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʙʫʨʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ ʦʪ 

500 ʜʦ 3000 ʤʝʪʨʦʚ ʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ. ʀʩʭʦʜʥʳʡ 

ʛʝʦʪʝʨʤʘʣʴʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʧʦ ʢʘʯʝʩʪʚʫ 

ʨʘʙʦʯʝʤʫ ʪʝʣʫ (ʚʦʜʝ ʠ ʧʘʨʫ) ʪʨʘʜʠʮʠʦʥʥʳʭ ʊʕʉ ʠ ɸʕʉ ʠ ʩʦʜʝʨʞʠʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʩʝʡ ʠ ʛʘʟʦʚ. ʇʦʵʪʦʤʫ ʚ ʩʝʧʘʨʘʮʠʦʥʥʳʭ 

ʫʩʪʘʥʦʚʢʘʭ (ʩʝʧʘʨʘʪʦʨʘʭ) ʦʨʛʘʥʠʟʦʚʘʥʦ ʦʪʜʝʣʝʥʠʝ ʧʘʨʦʚʦʡ ʬʘʟʳ ʦʪ 

ʚʣʘʛʠ ʠ ʧʨʠʤʝʩʝʡ (ʨʠʩ. 2.12, ʘ), ʧʦʩʣʝ ʯʝʛʦ ʧʘʨ ʧʦʩʪʫʧʘʝʪ ʚ ʪʫʨʙʠʥʫ, ʘ 

ʩʝʧʘʨʘʪ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ ʨʝʠʥʞʝʢʮʠʦʥʥʫʶ ʩʢʚʘʞʠʥʫ. ɺ ʪʫʨʙʠʥʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʘʨʘ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨ-

ʛʠʶ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʘ ʟʘʪʝʤ ʚ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. 

ʆʪʨʘʙʦʪʘʚʰʠʡ ʚ ʪʫʨʙʠʥʝ ʧʘʨ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ, ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ ʦʙʨʘʟʫ-

ʶʱʠʡʩʷ ʢʦʥʜʝʥʩʘʪ ʟʘʢʘʯʠʚʘʝʪʩʷ ʯʝʨʝʟ ʨʝʠʥʞʝʢʮʠʦʥʥʫʶ ʩʢʚʘʞʠʥʫ 

ʦʙʨʘʪʥʦ ʚ ʛʝʦʨʝʟʝʨʚʫʘʨ. 

ɺ ʈʦʩʩʠʠ ʚʧʝʨʚʳʝ ʚ 1967 ʛʦʜʫ ʙʳʣʦ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʠʟʦʙʨʝʪʝʥʠʝ ʠ 

ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʇʘʨʘʪʫʥʩʢʦʡ ɻʝʦʕʉ (ʂʘʤ-

ʯʘʪʢʘ) ʩ ʙʠʥʘʨʥʳʤ ʮʠʢʣʦʤ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʙʦʣʝʝ 500 ʧʦʜʦʙʥʳʭ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩ ʙʠʥʘʨʥʳʤ ʮʠʢʣʦʤ ʨʘʙʦʪʘʶʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ɼʚʫʭʢʦʥʪʫʨʥʳʝ ɻʝʦʕʉ ʩ ʙʠʥʘʨʥʳʤ ʮʠʢʣʦʤ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʛʦʨʷʯʝʡ ʛʝʦ-

ʪʝʨʤʘʣʴʥʦʡ ʚʦʜʳ. ɻʝʦʪʝʨʤʘʣʴʥʳʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʚ ʪʘʢʠʭ ɻʝʦʕʉ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʦʛʨʝʚʘ ʠ ʠʩʧʘʨʝʥʠʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ 

ʨʘʙʦʯʝʛʦ ʥʠʟʢʦʢʠʧʷʱʝʛʦ ʪʝʣʘ (ʥʘʧʨʠʤʝʨ, ʠʟʦʧʝʥʪʘʥ) ʚʪʦʨʦʛʦ 

ʢʦʥʪʫʨʘ (ʨʠʩ. 2.12 ʙ), ʢʦʪʦʨʦʝ ʚ ʧʘʨʦʦʙʨʘʟʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʚʝʨʰʘʝʪ 
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ʨʘʙʦʪʫ ʚ ʙʠʥʘʨʥʦʡ ʪʫʨʙʠʥʝ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʢʦʥʜʝʥʩʘʮʠʷ ʚ 

ʢʦʥʜʝʥʩʘʪʦʨʝ ʠ ʚʝʩʴ ʨʘʙʦʯʠʡ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ ʚʥʦʚʴ. 

 
ʈʠʩ. 2.12. ʉʭʝʤʘ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʩ ʦʙʨʘʪʥʦʡ ʟʘʢʘʯʢʦʡ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʧʣʘʩʪ (ʘ), ʩʭʝʤʘ ʙʠʥʘʨʥʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʩ 

ʦʙʨʘʪʥʦʡ ʟʘʢʘʯʢʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʧʣʘʩʪ (ʙ). 
 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʘ ʚ ʢʦʥʜʝʥʩʘʪʦʨʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʦʟʜʫʰʥʳʝ ʛʨʘʜʠʨʥʠ (ʨʠʩ. 2.12, ʘ, ʙ). 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ 
1. ɼʘʡʪʝ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʝʭʥʦʣʦʛʠʡ ʩʦʣʥʝʯʥʦʡ 

ʬʦʪʦʵʥʝʨʛʝʪʠʢʠ ʠ ʩʦʣʥʝʯʥʦʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ. ʅʘʟʦʚʠʪʝ ʩʪʨʘʥʳ 

(ʢʦʤʧʘʥʠʠ) ï ʣʠʜʝʨʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ɼʘʡʪʝ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʝʭʥʦʣʦʛʠʡ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʅʘʟʦʚʠʪʝ ʩʪʨʘʥʳ (ʢʦʤʧʘʥʠʠ) ï ʣʠʜʝʨʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3. ɼʘʡʪʝ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. ʅʘʟʦʚʠʪʝ ʩʪʨʘʥʳ (ʢʦʤʧʘʥʠʠ) ï ʣʠʜʝʨʳ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

4. ɼʘʡʪʝ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʝʭʥʦʣʦʛʠʡ ʤʘʣʦʡ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ. ʅʘʟʦʚʠʪʝ ʩʪʨʘʥʳ (ʢʦʤʧʘʥʠʠ) ï ʣʠʜʝʨʳ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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3.1. ʊʈɸɼʀʎʀʆʅʅʓɽ ɺʀɼʓ ɹʀʆʄɸʉʉʓ 

ɼʃʗ ʇʆʃʋʏɽʅʀʗ ʕʅɽʈɻʀʀ 

ɹʠʦʵʥʝʨʛʝʪʠʢʘ ï ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʘʷ ʦʪʨʘʩʣʴ ʵʥʝʨʛʝʪʠʢʠ, 
ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ, ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʤʦʪʦʨʥʳʭ 
ʪʦʧʣʠʚ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʦʧʣʠʚʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʢʘʢ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ:  

- ʟʘʤʝʱʝʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚʥʳʭ ʨʝʩʫʨʩʦʚ,  
- ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥ, ʥʝ ʠʤʝʶʱʠʭ ʚ ʜʦʩʪʘʪʦʯʥʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; 

- ʩʦʢʨʘʱʝʥʠʝ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʜʨ. 
ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝ-

ʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʙʠʦʪʦʧʣʠʚʘ. ʊʝʤʧʳ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʜʢʠʭ ʙʠʦʪʦʧʣʠʚ ʩʦʩʪʘʚʣʷʶʪ ʚ ʤʠʨʝ, ʧʦ ʨʘʟʥʳʤ 
ʦʮʝʥʢʘʤ, 20-40% ʚ ʛʦʜ (ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʪʝʤʧʘʤ 
ʨʘʟʚʠʪʠʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 
ʵʥʝʨʛʝʪʠʢʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʝʞʝʛʦʜʥʦʤ ʜʦʢʣʘʜʝ REN21 ʧʦ ʩʩʳʣʢʝ 
http://www.ren21.net/status-of-renewables/global-status-report/ ). 
ʈʦʩʩʠʷ ʚ ʨʘʟʚʠʪʠʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʦʪʩʪʘʝʪ ʦʪ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʭʦʪʷ 

ʠʤʝʝʪ ʦʛʨʦʤʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʝʝ ʨʘʟʚʠʪʠʷ. ʇʦ ʜʘʥʥʳʤ ɻʦʩʢʦʤʩʪʘʪʘ 
ʈʌ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʚ ʦʙʱʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʩʠʩʪʝʤʝ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 3%. ʇʨʠʯʠʥʘʤʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ:  

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʠʩʩʷʢʘʝʤʳʭ ʟʘʧʘʩʘʭ ʛʘʟʘ ʠ ʥʝʬʪʠ ʠ ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʩʣʦʞʠʣʘʩʴ çʧʨʠʚʳʯʢʘè ʨʝʰʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 
ʧʦʩʪʘʚʦʢ ʚ ʨʝʛʠʦʥ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 
ʵʥʝʨʛʠʠ ʠʟʚʥʝ.  

- ʟʘʧʦʟʜʘʣʦʝ (ʦʢʪʷʙʨʴ 2007 ʛ.) ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ 
ʦʬʦʨʤʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ 
ʬʦʨʤʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʬʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ çʆʙ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝè 
ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʩʦʣʥʝʯʥʦʡ, ʚʝʪʨʦʚʦʡ ʠ 
ʙʠʦʵʥʝʨʛʝʪʠʢʠ [1]; 

- ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʙʠʦʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ 
ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ 
ʦʪʭʦʜʦʚ ʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʥʘʣʠʯʠʝ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʥʘ ʧʦʣʠʛʦʥʘʭ; 

- ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʳʥʢʘ ʙʠʦʪʦʧʣʠʚʘ.  
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ɹʠʦʤʘʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʝʠʩʢʦʧʘʝʤʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʧʫʪʝʤ ʬʦʪʦʩʠʥʪʝʟʘ 

ʠ ʩʦʜʝʨʞʘʱʠʡ ʚʥʫʪʨʝʥʥʶʶ ʭʠʤʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. ɹʠʦʤʘʩʩʘ 

ʚʢʣʶʯʘʝʪ ʚʩʶ ʥʘʟʝʤʥʫʶ ʠ ʚʦʜʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʠʣʠ ʧʝʨʚʠʯʥʫʶ 

ʙʠʦʤʘʩʩʫ, ʠ ʚʩʝ ʦʪʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʪʚʝʨʜʳʝ ʙʳʪʦʚʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ, ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʪʭʦʜʳ ʣʝʩʥʦʛʦ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʈʘʩʪʠʪʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʵʥʝʨʛʠʠ ʥʘ ɿʝʤʣʝ. ʆʥʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʠʟ ʜʠʦʢʩʠʜʘ 

ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ. ʇʨʠʯʝʤ, ʧʨʠ 

ʦʙʨʘʟʦʚʘʥʠʠ 1 ʢʛ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ (ʜʨʝʚʝʩʠʥʳ) ʧʦʛʣʦʱʘʝʪʩʷ ʦʢʦʣʦ 

1,83-1,88 ʢʛ ʉʆ2 ʠ ʩʪʦʣʴʢʦ ʞʝ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʝʝ ʨʘʟʣʦʞʝʥʠʠ 

(ʦʢʠʩʣʝʥʠʠ, ʛʦʨʝʥʠʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ 

ʘʪʤʦʩʬʝʨʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʢʘʧʣʠʚʘʝʤʦʡ 

ʙʠʦʤʘʩʩʳ ʚ ʧʨʠʨʦʜʝ, ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʷʩʴ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʯʝʨʝʟ ʩʣʦʞʥʳʝ ʧʠʱʝʚʳʝ ʮʝʧʦʯʢʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʦʢʠʩʣʷʝʪʩʷ ʜʦ ʉʆ2. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʠʟʣʫʯʘʝʪʩʷ ʚ ʤʠʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʙʝʟʚʦʟʚʨʘʪʥʦ 

ʪʝʨʷʝʪʩʷ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʥʝʩʢʦʣʴʢʠʤ ʤʣʨʜ. ʪʦʥʥ ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. ʄʦʞʥʦ ʣʠ ʢʘʢʠʤ-

ʥʠʙʫʜʴ ʦʙʨʘʟʦʤ, ʥʝ ʥʘʨʫʰʘʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʙʘʣʘʥʩʘ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ, ʯʘʩʪʴ ʵʪʦʡ ʠʟʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ? ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʠ ʪʝʭʥʠʢʘ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʝʘʣʴʥʦʩʪʴ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʙʠʦʤʘʩʩʳ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ 
ɹʠʦʤʘʩʩʘ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ: 

1. ɽʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ; ʥʘʧʨʠʤʝʨ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʛʣʝʤ 

ʦʥʘ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ (ʧʨʠ ʩʞʠʛʘʥʠʠ ʙʠʦʤʘʩʩʳ 

ʚʳʜʝʣʷʝʪʩʷ ʤʝʥʝʝ 0,2% ʩʝʨʳ ʠ ʦʪ 3 ʜʦ 5% ʟʦʣʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2-3% 

ʠ 10-15% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʫʛʣʷ). ʂʨʦʤʝ ʪʦʛʦ, ʟʦʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʟʚʨʘʱʝʥʘ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʧʣʘʥʪʘʮʠʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʤʢʥʫʪʦʩʪʴ ʢʨʫʛʦʚʦʨʦʪʘ ʙʠʦʛʝʥʦʚ
1
. 

2. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʣʘʥʪʘʮʠʠ ʙʠʦʤʘʩʩʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ 

ʵʨʦʟʠʶ ʧʦʯʚʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

                                                 
1  ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʣʘʥʪʘʮʠʠ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʣʝʩʘ) ï ʧʣʘʥʪʘʮʠʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʪʨʘʚ, ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ 

http://www.woodheat.ru/energy_pellet/pellet_forest.html]. 
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ʩʨʝʜʳ. ʕʤʠʩʩʠʷ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʘ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʙʠʦʤʘʩʩʳ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʩʪʦʚ ʠʟ ʦʩʪʘʪʢʦʚ ʙʠʦʤʘʩʩʳ ʧʦʩʣʝ ʝʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʣʫʯʰʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ ʠ 

ʩʥʠʞʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

4. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠʟ ʙʠʦʤʘʩʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʝʰʝʚʳ, ʠʤʝʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʙʠʦʤʘʩʩʳ 

ʜʣʷ ʧʦʩʪʝʧʝʥʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʜʥʦʨʦʜʥʦʛʦ ʚʦ ʚʨʝʤʝʥʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ.  

5. ʅʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ (ʧʝʨʝʨʘʙʦʪʢʘ ʙʠʦʤʘʩʩʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʚ ʙʠʦʛʘʟ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ ʩʦʚʤʝʱʝʥʦ 

ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʫʪʠʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʊʂʆ, ʆʉɺ, 

ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ). ɺ ʩʚʷʟʠ ʩ ʤʘʣʦʡ ʤʦʱʥʦʩʪʴʶ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʢ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʪʘʢʞʝ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʙʠʦʤʘʩʩʳ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ 
ɹʠʦʤʘʩʩʘ ʜʝʣʠʪʩʷ ʥʘ ʧʝʨʚʠʯʥʫʶ (ʨʘʩʪʝʥʠʷ, ʞʠʚʦʪʥʳʝ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʪ.ʜ.) ʠ ʚʪʦʨʠʯʥʫʶ - ʦʪʭʦʜʳ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 

ʧʝʨʚʠʯʥʦʡ ʙʠʦʤʘʩʩʳ ʠ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʭʦʜʳ ʪʘʢʞʝ ʜʝʣʷʪʩʷ ʥʘ 

ʧʝʨʚʠʯʥʳʝ - ʦʪʭʦʜʳ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʧʝʨʚʠʯʥʦʡ ʙʠʦʤʘʩʩʳ 

(ʩʦʣʦʤʘ, ʙʦʪʚʘ, ʦʧʠʣʢʠ, ʱʝʧʘ, ʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ ʠ ʪ.ʜ.) ʠ 

ʚʪʦʨʠʯʥʳʝ - ʧʨʦʜʫʢʪʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʤʘʩʩʘ ï ʯʘʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʘʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʣʠ ʧʨʝʚʨʘʱʝʥʥʦʤ ʚʠʜʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ/ʠʣʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʇʦ ʛʨʫʧʧʘʤ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʤʘʩʩʘ ʜʝʣʠʪʩʷ ʥʘ: 

- ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʣʝʩʦʩʝʯʥʳʝ 

ʦʪʭʦʜʳ
2
, ʦʪʭʦʜʳ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʘʥʝʨʳ, ʜʨʝʚʝʩʥʦ-

ʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪ, ʮʝʣʣʶʣʦʟʳ, ʘ ʪʘʢʞʝ ʚʪʦʨʠʯʥʘʷ ʜʨʝʚʝʩʠʥʘ); 

- ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʫʙʧʨʦʜʫʢʪʳ ʠ ʦʪʭʦʜʳ (ʩʦʣʦʤʘ, 

ʥʘʚʦʟ, ʢʦʤʧʦʩʪ ʠ ʪ.ʜ.); 

- ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʨʘʢʮʠʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʠ 

ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ; 

                                                 
2  ʆʙʨʘʟʫʶʪʩʷ ʦʪ ʣʝʩʦʟʘʛʦʪʦʚʦʢ: ʚʝʪʚʠ, ʩʫʯʴʷ, ʧʥʠ, ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʠ ʛʥʠʣʘʷ 

ʜʨʝʚʝʩʠʥʘ, ʚʝʪʨʦʚʘʣ ʠ ʦʧʠʣʢʠ 
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- ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ (ʥʘʧʨʠʤʝʨ, ʦʪ ʧʠʱʝʚʦʡ ʠ 

ʮʝʣʣʶʣʦʟʥʦ- ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ); 

- ʩʘʭʘʨʥʳʝ ʢʫʣʴʪʫʨʳ (ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, 

ʩʦʨʛʦ); 

- ʢʨʘʭʤʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ (ʢʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ, ʟʝʨʥʦ, ʷʯʤʝʥʴ); 

- ʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ (ʨʘʧʩ, ʧʦʜʩʦʣʥʝʯʥʠʢʠ, ʩʦʷ ʠ ʜʨ.); 

- ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʣʘʥʪʘʮʠʠ) ʩ ʢʦʨʦʪʢʠʤ 

ʮʠʢʣʦʤ; 

- ʪʨʘʚʷʥʳʝ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʳʝ ʢʫʣʴʪʫʨʳ (ʤʠʩʢʘʥʪʫʩ). 

3.2. ʊɽʍʅʆʃʆɻʀʀ ʇʆʃʋʏɽʅʀʗ ʕʅɽʈɻʀʀ 

ʀɿ ɹʀʆʄɸʉʉʓ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

(ʪʘʙʣʠʮʘ 3.1): 

- ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʪʝʧʣʘ) ʦʩʥʦʚʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʤʠʨʦʚʦʡ ʙʠʦʵʥʝʨʛʝʪʠʢʝ, ʷʚʣʷʝʪʩʷ 

ʩʞʠʛʘʥʠʝ ʜʨʝʚʝʩʠʥʳ, ʩʦʣʦʤʳ, ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ 

(ʊʂʆ) ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ ʙʠʦʤʘʩʩʳ ʩ ʥʝʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ; ʧʨʠ 

ʵʪʦʤ ʧʦʩʪʦʷʥʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ 

ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʫʩʪʘʥʦʚʦʢ (ʩʠʩʪʝʤ). ɺ ʥʝʙʦʣʴʰʠʭ ʦʪʦʧʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ʜʣʷ ʜʦʤʦʭʦʟʷʡʩʪʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʧʝʣʣʝʪʳ ʠ 

ʜʨʦʚʘ. ɺ ʩʨʝʜʥʠʭ ʩʠʩʪʝʤʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʞʠʛʘʪʴ ʜʨʝʚʝʩʥʫʶ 

ʱʝʧʫ, ʙʨʠʢʝʪʳ, ʩʦʣʦʤʫ ʚ ʨʝʰʝʪʯʘʪʳʭ ʙʦʡʣʝʨʘʭ. ɺ ʢʨʫʧʥʳʭ 

ʙʦʡʣʝʨʘʭ ʤʦʞʥʦ ʩʞʠʛʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʦʧʣʠʚ, ʚʢʣʶʯʘʷ 

ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ, ʊʂʆ, ʠ ʥʝʢʦʥʜʠʮʠʦʥʥʦʝ ʪʦʧʣʠʚʦ. 

- ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠʠ ʢʦʛʝʥʝʨʘʮʠʠ 

(ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ): ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʝ 

ʩʞʠʛʘʥʠʝ ʙʠʦʤʘʩʩʳ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʦʷʚʣʷʶʪʩʷ ʠ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʛʘʟʠʬʠʢʘʮʠʶ ʠʣʠ 

ʧʠʨʦʣʠʟ ʙʠʦʤʘʩʩʳ. 

- ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ (ʩʤʝʩʴ ʤʝʪʘʥʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ) 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʙʠʦʤʘʩʩʳ. 

ʊʚʝʨʜʳʝ ʠ ʞʠʜʢʠʝ ʦʩʪʘʪʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʙʨʦʞʝʥʠʷ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. 

- ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3.1. 
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ʊɸɹʃʀʎɸ 3.1. 

ʊɽʍʅʆʃʆɻʀʀ ʇɽʈɽʈɸɹʆʊʂʀ ɹʀʆʄɸʉʉʓ ɼʃʗ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʎɽʃɽʁ 

ʊʝʭʥʦʣʦʛʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʀʩʭʦʜʥʦʝ ʩʳʨʴʝ ʇʨʦʮʝʩʩ ʈʝʟʫʣʴʪʘʪ 

1 2 3 4 

ʊʝʨʤʦʭʠʤʠʯʝʩʢʘʷ ʢʦʥʚʝʨʩʠʷ ʙʠʦʤʘʩʩʳ 

ʇʨʷʤʦʝ 

ʩʞʠʛʘʥʠʝ  

- ʜʨʝʚʝʩʠʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʣʘʥʪʘʮʠʡ;  

- ʧʝʣʣʝʪʳ (ʛʦʨʶʯʠʝ ʧʨʝʩʩʦʚʘʥʥʳʝ ʙʨʠʢʝʪʳ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʙʠʦʤʘʩʩʳ),  

- ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ,  

- ʦʪʭʦʜʳ ʣʝʩʥʦʡ ʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʜ. 

ɻʦʨʝʥʠʝ ʧʨʠ t=900-2000ÜC ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʠ 

ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ 

ɻʘʟʠʬʠʢʘʮʠʷ 

ʙʠʦʤʘʩʩʳ 

- ʜʨʝʚʝʩʠʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʣʘʥʪʘʮʠʡ;  

- ʦʪʭʦʜʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʩʦʣʦʤʘ, ʩʪʝʙʣʠ 

ʢʫʢʫʨʫʟʳ);  

- ʦʪʭʦʜʳ ʣʝʩʦʚʦʜʩʪʚʘ; 

- ʦʨʛʘʥʠʯʝʩʢʠʝ ʊʂʆ.  

ʉʞʠʛʘʥʠʝ ʙʠʦʤʘʩʩʳ ʧʨʠ t=800-

1300ÜC ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʟʜʫʭʘ ʠʣʠ 

ʩʤʝʩʠ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ. 

ʊʦʧʣʠʚʥʳʡ ʛʘʟ 

(ʩʠʥʪʝʟ-ʛʘʟ): 

ʩʤʝʩʴ H2, ʉʆ, 

ʉʆ2, NOx, ʉʅ4. 

 

ʉʞʠʞʝʥʠʝ 

ʙʠʦʤʘʩʩʳ 

(ʢʘʨʙʦʢʩʠʣʦʣʠʟ) 

ɺʩʝ ʚʠʜʳ ʙʠʦʤʘʩʩʳ ʚ ʠʟʤʝʣʴʯʝʥʥʦʤ ʚʠʜʝ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʠʦʤʘʩʩʳ ʩ ʉʆ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʱʝʣʦʯʥʦʛʦ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʧʨʠ 

ʜʘʚʣʝʥʠʠ 150-250 ʘʪʤ., ʪʝʤʧʝʨʘʪʫʨʝ 

300-350ÜC ʚ ʪʝʯʝʥʠʝ 10-30 ʤʠʥ.  

ɺʷʟʢʘʷ ʞʠʜʢʦʩʪʴ 

ʩ Tʢʠʧ. = 200-

350ÜC, 

ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ 

ʚ 10 ʨʘʟ ʙʦʣʴʰʝ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ.  

ʇʠʨʦʣʠʟ - ʦʪʭʦʜʳ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ,  

- ʦʪʭʦʜʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʩʦʣʦʤʘ, ʩʪʝʙʣʠ 

ʢʫʢʫʨʫʟʳ), 

ʂʦʥʚʝʨʩʠʷ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ) ʩʳʨʴʷ 

ʙʝʟ ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʧʨʠt=450ï 

800ÜC. ʆʪʥʦʰʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

1) ɹʠʦʥʝʬʪʴ 

(ʚʳʭʦʜ ʜʦ 80% 

ʤʘʩʩʳ ʩʫʭʦʛʦ 

ʩʳʨʴʷ),  
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- ʙʠʦʤʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʡ ï 

ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʝʥʥʘʷ ʜʨʝʚʝʩʠʥʘ 

(ʛʠʙʨʠʜʳ ʠʚʳ, ʯʝʨʥʦʛʦ ʪʦʧʦʣʷ, ʵʚʢʘʣʠʧʪʘ 

ʠ ʜʨ.) ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩ/ʭ ʢʫʣʴʪʫʨʳ 

(ʢʫʢʫʨʫʟʘ, ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ, ʤʠʩʢʘʥʪʫʩ ʠ 

ʜʨ.);  

- ʙʳʪʦʚʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʣʠʤʝʨʳ. 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʚʳʰʝ 5%. 

 

2) ʪʚʝʨʜʳʡ ʫʛʣʝ-

ʧʦʜʦʙʥʳʡ 

ʦʩʪʘʪʦʢ ï 

ʙʠʦʫʛʦʣʴ (ʜʦ 30-

35%) ʠ  

3) ʧʠʨʦʣʠʟʥʳʡ 

ʛʘʟ (ʜʦ 70%). 

ɹʳʩʪʨʳʡ 

ʧʠʨʦʣʠʟ  

ʊʝ ʞʝ ʚʠʜʳ ʩʳʨʴʷ ʂʦʥʚʝʨʩʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʙʝʟ 

ʜʦʩʪʫʧʘ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʙʠʦʤʘʩʩʫ 

ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

(600-1400Üʉ) ʚ ʪʝʯʝʥʠʝ 2-3 ʩʝʢ. 

ʕʪʘʥʦʣ, 

ʧʨʦʧʠʣʝʥ, 

ʞʠʜʢʠʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʙʣʠʟʢʠʝ ʢ 

ʙʝʥʟʠʥʫ, 

ʚʦʜʦʨʦʜ, ʤʝʪʘʥ 

ɻʠʜʨʦʪʝʨʤʘʣʴʥʦʝ 

ʩʞʠʞʝʥʠʝ 

ʙʠʦʤʘʩʩʳ (HTL) 

- ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ;  

- ʦʪʭʦʜʳ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʊʂʆ; 

- ʘʢʪʠʚʥʳʡ ʠʣ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

- ʙʠʦʤʘʩʩʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʢʫʣʴʪʠʚʠʨʫʝʤʘʷ. 

ʂʦʥʚʝʨʩʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 350ÁC, ʜʘʚʣʝʥʠʠ ʦʢʦʣʦ 

20 ʘʪʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ: ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʝ 

ʩʞʠʞʝʥʠʝ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ ʛʘʟʠʬʠʢʘʮʠʷ.  

1)ʉʳʨʘʷ 

ʙʠʦʥʝʬʪʴ, 

2)ɻʘʟʦʦʙʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ,  

3) ɹʠʦʫʛʦʣʴ 

ʉʠʥʪʝʟ 

ʙʠʦʤʝʪʘʥʦʣʘ ʠ 

ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ 

(ʙʠʦʄʊɹʕ) 

 

 

 

- ʪʚʝʨʜʳʝ ʧʨʦʜʫʢʪʳ ʛʘʟʠʬʠʢʘʮʠʠ ʠ 

ʧʠʨʦʣʠʟʘ ʙʠʦʤʘʩʩʳ,  

- ʜʨʝʚʝʩʠʥʘ ʠ ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ. 

ʉʫʭʘʷ ʧʝʨʝʛʦʥʢʘ ʙʠʦʤʘʩʩʳ 

(ʥʘʛʨʝʚʘʥʠʝ ʙʝʟ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨ 500-600ÁC ʠ ʚʳʰʝ). 

ʄʝʪʘʥʦʣ, 

ʙʠʦʄʊɹʕ 
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ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʚʝʨʩʠʷ ʙʠʦʤʘʩʩʳ 

ʄʝʪʘʥʦʛʝʥʝʟ  - ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ;  

- ʦʪʭʦʜʳ ʩʧʠʨʪʦʚʳʭ ʟʘʚʦʜʦʚ; 

- ʦʪʭʦʜʳ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʊʂʆ; 

- ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ;  

- ʘʢʪʠʚʥʳʡ ʠʣ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

- ʙʠʦʤʘʩʩʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ 

ɸʥʘʵʨʦʙʥʘʷ ʬʝʨʤʝʥʪʘʮʠʷ ʙʠʦʤʘʩʩʳ 

ʚ ʤʝʪʘʥʪʝʥʢʘʭ 

ɹʠʦʛʘʟ, 

ʩʦʜʝʨʞʘʱʠʡ ʉʅ4 

(ʜʦ 80%), ʉʆ2 (ʜʦ 

20%) ʠ ʧʨʠʤʝʩʠ 

(N2, H2, H2S).  

 

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʣʝʥʜʬʠʣʣ-ʛʘʟʘ 

ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʧʦʣʠʛʦʥʘʭ 

(ʩʚʘʣʢʘʭ)  

ʉʙʦʨ ʙʠʦʛʘʟʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʥʘ 

ʩʚʘʣʢʘʭ ʊʂʆ 

ɹʠʦʛʘʟ  

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʵʪʘʥʦʣʘ ʠ ʝʛʦ 

ʧʨʦʠʟʚʦʜʥʳʭ 

(ʙʠʦ-ʵʪʠʣ-ʪʨʝʪ-

ʙʫʪʠʣʦʚʳʡ ʵʬʠʨ 

ʠʣʠ ɹʠʦʕʊɹʕ) 

- ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ (ʩʘʭʘʨ-

ʥʘʷ ʩʚʝʢʣʘ, ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʢʫʢʫʨʫʟʘ, 

ʢʘʨʪʦʬʝʣʴ, ʧʰʝʥʠʮʘ, ʢʘʩʩʘʚʘ ʠ ʜʨ.); 

- ʜʨʝʚʝʩʠʥʘ ʠ ʦʪʭʦʜʳ ʣʝʩʥʦʡ ʠ ʣʝʩʦʧʝʨʝ-

ʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʉʧʠʨʪʦʚʦʝ ʙʨʦʞʝʥʠʝ ʩʘʭʘʨ - ʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ, ʘ 

ʪʘʢʞʝ ʙʠʦʛʠʜʨʦʣʠʟʘʪʦʚ ʠʟ 

ʜʨʝʚʝʩʠʥʳ 

ʕʪʘʥʦʣ, 

ʙʠʦʕʊɹʕ 

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʙʫʪʘʥʦʣʘ 

- ʜʨʝʚʝʩʠʥʘ; 

- ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʣʝʩʥʦʡ, ʜʝʨʝʚʦʦʙ-

ʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨ.; 

- ʦʪʭʦʜʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

ɸʮʝʪʦʥʦʙʫʪʠʣʦʚʦʝ ʙʨʦʞʝʥʠʝ  ɹʠʦʙʫʪʘʥʦʣ 

ʇʦʣʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʜʠʟʝʣʴʥʦʛʦ 

ʪʦʧʣʠʚʘ  

- ʨʘʧʩ, ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʷ, ʢʫʢʫʨʫʟʘ, 

ʧʘʣʴʤʦʚʦʝ ʤʘʩʣʦ, ʷʪʨʦʬʘ, ʛʦʨʯʠʮʘ, 

ʩʫʨʝʧʠʮʘ, ʠʥʜʘʫ, ʢʨʘʤʙʝ ʠ ʜʨ.; 

- ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ;  

- ʤʘʩʣʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʪʞʠʤ ʠʣʠ ʵʢʩʪʨʘʢʮʠʷ ʤʘʩʣʘ ʠʟ 

ʙʠʦʤʘʩʩʳ, ʧʝʨʝʵʪʝʨʠʬʠʢʘʮʠʷ ʠ 

ʫʜʘʣʝʥʠʝ ʛʣʠʮʝʨʠʥʘ 

ʄʝʪʠʣʦʚʳʡ ʵʬʠʨ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

(ʙʠʦʜʠʟʝʣʴ) 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ, ʧʝʣʣʝʪ ʠ ʙʨʠʢʝʪʦʚ 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ; ʪʘʢ ʚ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʷʤʦʛʦ ʩʞʠʛʘʥʠʷ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʩʳʨʴʷ, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʛʦʨʘʥʠʷ ʠ 

ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢʪʘ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʣʣʝʪ, ʙʨʠʢʝʪʦʚ ʠ 

ʛʨʘʥʫʣ ʠʟ ʜʨʝʚʝʩʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ).  

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ 

ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ: 

- ʩʥʠʞʝʥʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ; 

- ʙʦʣʴʰʘʷ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; 

- ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ; 

- ʯʠʩʪʦʪʘ ʧʦʤʝʱʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʢʦʪʝʣ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʪʝʣʴʥʳʭ; 

- ʧʝʣʣʝʪʳ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ, ʧʝʣʣʝʪ, 

ʙʨʠʢʝʪʦʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʦʧʣʠʚʘ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ ʩʳʨʴʷ, CO2-ʥʝʡʪʨʘʣʴʥʦʩʪʴ ʠ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʝʨʳ. ʇʦʵʪʦʤʫ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʰʠʨʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʠʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʪʦʧʣʠʚʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʛʠʦʥʘ, ʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩ 

ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʣʝʩʦʟʘʛʦʪʦʚʢʠ ʠ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʠ. ɼʣʷ ʨʝʛʠʦʥʦʚ, ʠʤʝʶʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʠ ʥʝ ʠʤʝʶʱʠʭ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʠʨʦʜʥʳʭ ʟʘʧʘʩʦʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ (ʛʘʟ, ʥʝʬʪʴ, ʫʛʦʣʴ ʠ 

ʜʨ.), ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʙʘʟʝ ʠʤʝʶʱʠʭʩʷ ʟʘʧʘʩʦʚ 

ʜʨʝʚʝʩʠʥʳ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

ʊʦʧʣʠʚʥʳʝ ʧʝʣʣʝʪʳ, ʛʨʘʥʫʣʳ ʠ ʙʨʠʢʝʪʳ ʙʝʟʦʧʘʩʥʳ, ʪʘʢ ʢʘʢ ʥʝ 

ʩʧʦʩʦʙʥʳ ʩʘʤʦʚʦʩʧʣʘʤʝʥʠʪʴʩʷ ʠ ʪʨʝʙʫʝʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʯʝʥʴ ʤʘʣʦ 

ʤʝʩʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 1 ʪʦʥʥʘ ʧʝʣʣʝʪ ʟʘʥʠʤʘʝʪ 0,85 ʤ
3
, ʜʣʷ ʝʝ 

ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʥʫʞʝʥ 1ʤ
2
 ʧʣʦʱʘʜʠ. ʊʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ ʜʨʝʚʝʩʥʳʭ 

ʧʝʣʣʝʪ ʩʦʩʪʘʚʣʷʝʪ 17,5 ʄɼʞ /ʢʛ, ʯʪʦ ʩʨʘʚʥʠʤʦ ʩ ʢʘʤʝʥʥʳʤ ʫʛʣʝʤ 

(15-25 ʄɼʞ/ʢʛ) ʠ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʨʝʚʝʩʥʦʡ ʱʝʧʳ 

(10-12 ʄɼʞ/ʢʛ). ɼʨʝʚʝʩʥʳʝ ʪʦʧʣʠʚʥʳʝ ʛʨʘʥʫʣʳ, ʙʨʠʢʝʪʳ, ʧʝʣʣʝʪʳ 

ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʛʠʧʦʘʣʣʝʨʛʝʥʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʧʘʭʘ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʝʥ ʧʨʠ ʩʛʦʨʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʧʦʨ, ʧʳʣʠ, 
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ʛʨʠʙʢʦʚ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʝʩʠʥʳ ʠ ʜʨʝʚʝʩʥʦʡ ʱʝʧʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ. ɿʦʣʘ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʞʠʛʘʥʠʷ ʧʝʣʣʝʪ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʫʜʦʙʨʝʥʠʝ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3 ʵʪʘʧʘ: 

ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ. ʈʘʟʤʝʨ ʩʳʨʴʷ ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʚ ʛʨʘʥʫʣʷʪʦʨ 

ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 5 ʤʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʦʚ ʜʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʳʨʴʝ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʤʦʣʦʪʢʦʚʫʶ ʜʨʦʙʠʣʢʫ. 

ʄʦʣʦʪʢʦʚʳʝ ʜʨʦʙʠʣʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ï ʦʪ 

3000 ʦʙ/ʤʠʥ ʜʦ 8000 ʦʙ/ʤʠʥ. ʈʘʟʤʝʨ ʥʘ ʚʳʭʦʜʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʟʘ 

ʩʯʝʪ ʦʪʚʝʨʩʪʠʡ ʩʠʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪ 1 ʤʤ ʜʦ 10 ʤʤ. 

ɻʨʘʥʫʣʠʨʦʚʘʥʠʝ. ɺʳʩʫʰʝʥʥʦʝ ʩʳʨʴʝ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ 

ʧʨʝʩʩʫʶʱʠʡ ʫʟʝʣ ʛʨʘʥʫʣʷʪʦʨʘ.  

ʋʧʘʢʦʚʢʘ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʧʨʦʮʝʩʩʘ ʛʨʘʥʫʣʳ ʧʘʢʫʶʪ ʚ 

ʧʣʘʩʪʠʢʦʚʳʝ ʧʘʢʝʪʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʚʣʘʛʠ ʠ ʫʜʦʙʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʜʨʦʙʠʣʢʠ ʠ ʛʨʘʥʫʣʷʪʦʨʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʨʠʚʦʜʘ (ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ, 

ʙʝʥʟʠʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ, ʚʘʣ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ), ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʝʣʣʝʪ, ʙʨʠʢʝʪʦʚ ʠ ʛʨʘʥʫʣ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚʥʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʫʯʘʩʪʢʘʭ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʙʲʝʤʳ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʣʣʝʪ ʚ 2020 ʛ. ʩʦʩʪʘʚʠʣʠ 

ʦʢʦʣʦ 55 ʤʣʥ. ʪʦʥʥ. ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʣʠʜʝʨʦʚ ï ʢʘʢ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʪʘʢ ʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʦʛʦ ʚʠʜʘ 

ʪʦʧʣʠʚʘ. ɺ ɻʝʨʤʘʥʠʠ ʚ 2020 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʣʣʝʪ ʜʦʩʪʠʛʣʦ 3,1 

ʤʣʥ ʪʦʥʥ, ʘ ʣʠʜʝʨʦʤ ʧʦ ʦʙʲʝʤʘʤ ʧʦʪʨʝʙʣʝʥʠʷ ʧʝʣʣʝʪ ʷʚʣʷʝʪʩʷ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (ʙʦʣʝʝ 7 ʤʣʥ. ʪʦʥʥ). ʅʘʯʘʣʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʳʥʢʘ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʧʝʣʣʝʪ, ʛʨʘʥʫʣ ʠ ʙʨʠʢʝʪʦʚ ʚ ʈʦʩʩʠʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ 2003 ʛʦʜ. ʋʞʝ ʚ 2007 ʛʦʜʫ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʨʝʚʝʩʥʦʛʦ 

ʙʠʦʪʦʧʣʠʚʘ ʫʚʝʣʠʯʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ. ɺ 2020 ʛʦʜʫ ʈʦʩʩʠʷ 

ʧʨʦʠʟʚʝʣʘ 2 ʤʣʥ. ʪʦʥʥ ʧʝʣʣʝʪ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʀɸɸ çʀʅʌʆɹʀʆè 

ʠ ʉʋʇʈ. ʉʳʨʴʝʤ ʜʣʷ ʚʳʧʫʩʢʘ ʧʝʣʣʝʪ ʩʣʫʞʘʪ ʦʪʭʦʜʳ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʣʝʩʦʧʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʵʪʦʤʫ 

ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʛʨʘʥʫʣ ʚʳʩʪʫʧʘʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʘ, ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʠ 

ʎʝʥʪʨʘ ʈʦʩʩʠʠ, ʘ ʦʩʥʦʚʥʳʤʠ ʧʦʢʫʧʘʪʝʣʷʤʠ ʨʦʩʩʠʡʩʢʠʭ ʧʝʣʣʝʪ 

ʷʚʣʷʶʪʩʷ ɼʘʥʠʷ, ɹʝʣʴʛʠʷ, ʀʪʘʣʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ. 

ɺʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʪʚʝʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʨʘʟʚʠʪ ʩʣʘʙʝʝ. ʅʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʦʩʥʦʚʥʳʝ ʤʦʱʥʦʩʪʠ ʧʦ ʚʳʧʫʩʢʫ ʜʨʝʚʝʩʥʳʭ ʛʨʘʥʫʣ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ. ʕʢʩʧʦʨʪ ʚ ʂʦʨʝʶ ʠ ʗʧʦʥʠʶ 
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ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʧʘʥʠʷ çʅʴʶ ʌʦʨʝʩʪ ʇʨʦè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʙʣʠʟʠ 

ʧʦʨʪʘ ɺʘʥʠʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʦʩʪʦʢʝ ʩʪʨʘʥʳ ʨʘʙʦʪʘʶʪ ʪʘʢʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʢʘʢ çɸʟʠʷ ʣʝʩè ʠ çʈʌʇ ʛʨʫʧʧè. ɺ ʩʪʨʫʢʪʫʨʝ ʮʝʥʳ 

ʥʘ ʧʝʣʣʝʪʳ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʈʦʩʩʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʥʠʤʘʝʪ ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʜʦ ʧʦʨʪʦʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ, ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɺʘʥʠʥʦ. ʇʦʪʝʥʮʠʘʣ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʦʯʝʥʴ 

ʚʳʩʦʢʠʡ: ʝʞʝʛʦʜʥʦ ʚ ʈʦʩʩʠʠ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʦʙʨʘʟʫʝʪʩʷ ʦʪ 25 

ʜʦ 100 ʤʣʥ. ʤ
3 
ʦʪʭʦʜʦʚ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɽʱʝ ʦʜʥʠʤ ʩʪʠʤʫʣʦʤ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʈʦʩʩʠʠ ʪʚʝʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʦʷʱʝʝ ʚʚʝʜʝʥʠʝ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʟʠʤʘʥʠʝ ʥʘʣʦʛʘ ʥʘ 

ʚʚʦʟʠʤʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʛʣʝʨʦʜʥʳʤ ʩʣʝʜʦʤ ʵʪʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʇʦ ʦʮʝʥʢʘʤ KPMG (ʦʜʥʦʡ ʠʟ ʘʫʜʠʪʦʨʩʢʠʭ ʢʦʤʧʘʥʠʡ 

ɹʦʣʴʰʦʡ ʯʝʪʚʸʨʢʠ), ʧʦʪʝʨʠ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʤʦʛʫʪ 

ʩʦʩʪʘʚʠʪʴ ʦʪ 2 ʜʦ 5,62 ʤʣʨʜ. ʝʚʨʦ ʚ ʛʦʜ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʚʝʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ, ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ. 
 

ɻʘʟʠʬʠʢʘʮʠʷ ʙʠʦʤʘʩʩʳ 
ɻʘʟʠʬʠʢʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʝʨʤʦʭʠʤʠʯʝʩʢʫʶ ʢʦʥʚʝʨʩʠʶ 

ʙʠʦʤʘʩʩʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʣʘʥʪʘʮʠʡ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 800-1300Áʉ 

ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʟʜʫʭʘ ʠʣʠ ʢʠʩʣʦʨʦʜʘ ʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ (ʩʠʥʪʝʟ-ʛʘʟʘ). ʉʠʥʪʝʟ-ʛʘʟ ʛʘʟ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʠʣʠ ʜʣʷ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ 

ʢʦʛʝʥʝʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʦʜʠʥ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩ ʚʦʜʷʥʳʤʠ ʢʦʪʣʘʤʠ ʠʣʠ 

ʜʠʟʝʣʴʥʳʤʠ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘʤʠ. ʇʦʣʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ 

ʛʘʟʠʬʠʢʘʮʠʠ ʪʚʝʨʜʦʡ ʙʠʦʤʘʩʩʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʝʧʣʘ, ʵʣʝʢʪʨʠʯʝʩʪʚʘ 

(ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʢʦʛʝʥʝʨʘʮʠʝʡ) ʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʫʛʦʣʴʥʳʭ ʙʨʠʢʝʪʦʚ ʠʟ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʛʘʟʠʬʠʢʘʮʠʠ ï 

ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ï ʢʘʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʳʭ ʤʠʥʠ-ʊʕʎ. 

ɺʳʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʣʘʟʤʝʥʥʘʷ ʛʘʟʠʬʠʢʘʮʠʷ, 

ʢʦʪʦʨʘʷʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ (ʙʦʣʝʝ 99,99%) ʜʝʩʪʨʫʢʮʠʶ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʊʂʆ ʚ ʠʥʝʨʪʥʦʡ ʘʪʤʦʩʬʝʨʝ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚʳʰʝ 6000Áʉ) ʩ ʧʝʨʝʚʦʜʦʤ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ 
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ʦʪʭʦʜʦʚ ʚ ʛʘʟʦʦʙʨʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʚʦʙʦʜʥʦʝ ʦʪ ʪʦʢʩʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ï ʚ ʩʪʝʢʣʦʧʦʜʦʙʥʳʡ 

ʰʣʘʢʦʚʳʡ ʢʦʤʧʘʫʥʜ. ɺ ʧʣʘʟʤʝʥʥʦʤ ʛʝʥʝʨʘʪʦʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʦʟʜʫʰʥʘʷ ʩʨʝʜʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 50000 ɺʪ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʚʝʨʩʠʠ 

ʵʪʦʪ ʚʠʜ ʛʘʟʠʬʠʢʘʮʠʠ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ 

(ʧʣʘʟʤʝʥʥʳʤ) ʧʠʨʦʣʠʟʦʤ. 

ʉʠʥʪʝʟ-ʛʘʟ (ʩʠʥʛʘʟ, ʧʠʨʦʣʠʟʥʳʡ ʛʘʟ, ʛʝʥʝʨʘʪʦʨʥʳʡ ʛʘʟ), 

ʧʦʣʫʯʘʝʤʳʡ ʛʘʟʠʬʠʢʘʮʠʝʡ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʂʇɼ ʪʝʧʣʦʚʦʡ 

ʢʦʥʚʝʨʩʠʠ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʣʠ ʥʘʧʨʷʤʫʶ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʝʧʣʘ, ʵʥʝʨʛʠʠ ʠʣʠ ʜʣʷ ʩʠʥʪʝʟʘ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ: 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʙʠʦʪʦʧʣʠʚʘï ʪʦʧʣʠʚʘ ʚ ʞʠʜʢʦʤ ʠ ʛʘʟʦʦʙʨʘʟʥʦʤ 

ʚʠʜʝ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʝ ʩʠʥʪʝʟ-ʛʘʟʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɾʠʜʢʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ 

ʙʠʦʪʦʧʣʠʚʘ ʦʙʦʟʥʘʯʘʶʪʩʷ BtL (biomass-to-liquid ʠʣʠ çʙʠʦʤʘʩʩʘ ï ʚ 

ʞʠʜʢʦʩʪʴè), ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʙʠʦʤʝʪʘʥʦʣ ʠ FT-ʜʠʟʝʣʴ. 

ɻʘʟʦʦʙʨʘʟʥʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʙʠʦʪʦʧʣʠʚʘ ʠʤʝʶʪ ʘʙʙʨʝʚʠʘʪʫʨʫ SNG 

(synthetic natural gas ʠʣʠ çʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟè). ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʙʠʦ-ɼʄʕ ʠ ʙʠʦ-SNG. 

ɹʠʦʤʝʪʘʥʦʣ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʩʫʭʦʡ ʧʝʨʝʛʦʥʢʠ ʧʨʦʜʫʢʪʦʚ 

ʛʘʟʠʬʠʢʘʮʠʠ ʠʣʠ ʧʠʨʦʣʠʟʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ 

ʠʩʧʦʣʴʟʫʝʪ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʙʘʚʢʠ ʢ ʙʝʥʟʠʥʫ (ʜʦ 10ï20%) ʙʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʜʚʠʛʘʪʝʣʷ.  

ɹʠʦ-ɼʄʕ (ʙʠʦ-ʜʠʤʝʪʠʣʵʬʠʨ) ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʙʠʦʤʝʪʘʥʦʣʘ 

ʤʝʪʦʜʦʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠʣʠ ʧʨʷʤʳʤ ʩʠʥʪʝʟʦʤ ʠʟ 

ʩʠʥʪʝʟ-ʛʘʟʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʠʟʝʣʴʥʦʤʫ 

ʪʦʧʣʠʚʫ.  

ɹʠʦ-SNG/ʙʠʦʤʝʪʘʥ (ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ) ï ʧʦʣʫʯʘʶʪ 

ʠʟ ʩʠʥʪʝʟ-ʛʘʟʘ, ʘ ʪʘʢʞʝ ʠʟ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ ʚʦʜʦʨʦʜʘ (H2) ʠ ʦʢʠʩʠ 

ʫʛʣʝʨʦʜʘ (ʉʆ) ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (3000-4500 Áʉ) ʠ 

ʜʘʚʣʝʥʠʠ (1-ï5 ʙʘʨ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ (ʥʠʢʝʣʴ, ʨʫʪʝʥʠʡ, 

ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ), ʪ.ʝ. ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʨʝʘʢʮʠʠ 

ʉʘʙʘʪʴʝ. ʈʝʘʢʮʠʠ ʉʘʙʘʪʴʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʘʝʪʩʷ NASA ʜʣʷ 

ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʠ ʚ ʙʫʜʫʱʠʭ 

ʜʘʣʴʥʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʧʦʣʸʪʘʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦʜʳ ʠʟ 

ʚʳʜʳʭʘʝʤʦʛʦ ʉʆ2. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʯʪʠ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ 

ʦʙʨʘʱʝʥʠʷ ʅ2ʆ, ʆ2 ʠ ʉʆ2, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʧʦʜʘʯʘ ʠʟʚʥʝ ʪʦʣʴʢʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʨʦʜʘ.  
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FT-ʜʠʟʝʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʩʠʥʪʝʟ-ʛʘʟʘ ʤʝʪʦʜʦʤ ʌʠʰʝʨʘ-

ʊʨʦʧʰʘ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʚ ʣʶʙʦʡ 

ʧʨʦʧʦʨʮʠʠ ʢ ʜʠʟʝʣʴʥʦʤʫ ʪʦʧʣʠʚʫ ʙʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʜʚʠʛʘʪʝʣʷ. ʇʨʦʮʝʩʩ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʶ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʩʤʝʩʴ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ 

ʚʦʜʦʨʦʜʘ ʚ ʞʠʜʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʢʦʥʚʝʨʩʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ BtL.  

ɸʚʠʘʮʠʦʥʥʳʡ ʙʠʦʢʝʨʦʩʠʥ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʦʩʥʦʚʝ ʩʠʥʪʝʟ-ʛʘʟʘ, 

ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʧʫʪʝʤ ʛʘʟʠʬʠʢʘʮʠʠ ʠ ʨʠʬʦʨʤʠʥʛʘ, ʘ ʪʘʢʞʝ 

ʙʳʩʪʨʳʤ ʧʠʨʦʣʠʟʦʤ ʠ ʩʞʠʞʝʥʠʝʤ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ 

ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʙʠʦʥʝʬʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʚʦʜʦʨʦʩʣʝʡ ʠʣʠ 

ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʦʡ ʙʠʦʤʘʩʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʢʦʥʚʝʨʩʠʠ 

ʙʠʦʤʘʩʩʳ ʤʝʪʦʜʦʤ ʛʘʟʠʬʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ: 

- ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʫʪʝʡ ʢʦʥʚʝʨʩʠʠ,  

- ʚʳʩʦʢʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʙʠʦʤʘʩʩʳ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ,  

- ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʥʘ ʨʳʥʢʝ 

ʧʨʦʜʫʢʮʠʠ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʥʦʩʷʪʩʷ:  

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʪʦʣʴʢʦ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʣʘʛʠ,  

- ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ,  

- ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ. 

 

ʄʝʪʘʥʦʚʦʝ ʩʙʨʘʞʠʚʘʥʠʝ (ʤʝʪʘʥʦʛʝʥʝʟ) 
ʊʝʭʥʦʣʦʛʠʷ ʤʝʪʘʥʦʛʝʥʝʟʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʩʧʦʩʦʙʥʳʤ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʦʥʚʝʨʪʠʨʫʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʚ 

ʛʘʟʦʦʙʨʘʟʥʦʝ ʪʦʧʣʠʚʦ ʩ ʧʦʧʫʪʥʳʤ ʧʦʣʫʯʝʥʠʝʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʙʠʦʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʬʦʨʤʝ. ʊʘʢʞʝ ʙʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʤʝʤʙʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʜʝʣʝʥʠʷ ʉʅ4 ʠ 

ʉʆ2 ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʛʘʟʘ ʚ 

ʢʘʯʝʩʪʚʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʄʝʪʘʥʦʚʦʝ ʩʙʨʘʞʠʚʘʥʠʝ 

ʙʠʦʤʘʩʩʳ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʩʪʘʜʠʠ: 

1. ɻʠʜʨʦʣʠʟ ʩʣʦʞʥʳʭ ʙʠʦʧʦʣʠʤʝʨʥʳʭ ʤʦʣʝʢʫʣ (ʙʝʣʢʠ, ʣʠʧʠʜʳ, 
ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʜʨ.) ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʤʦʥʦʤʝʨʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, 

ʫʛʣʝʚʦʜʳ ʠ ʜʨ.  

2. ʌʝʨʤʝʥʪʘʮʠʷ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʤʦʥʦʤʝʨʦʚ ʜʦ ʝʱʝ ʙʦʣʝʝ 

ʧʨʦʩʪʳʭ ʚʝʱʝʩʪʚ ï ʥʠʟʰʠʭ ʢʠʩʣʦʪ ʠ ʩʧʠʨʪʦʚ, ʘʤʤʠʘʢʘ ʠ 

ʩʝʨʦʚʦʜʦʨʦʜʘ;  
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3. ɸʮʝʪʦʛʝʥʥʳʡ ʵʪʘʧ - ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʘʥʠʦʥʘ ʘʮʝʪʘʪʘ ʠ ʘʥʠʦʥʘ ʬʦʨʤʠʘʪʘ;  

4. ʄʝʪʘʥʦʛʝʥʥʳʡ ʵʪʘʧ, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʱʝʧʣʝʥʠʷ ï ʤʝʪʘʥʫ. 

ʅʘ ʨʠʩ. 3.1 ʧʦʢʘʟʘʥ ʚʥʝʰʥʠʡ ʚʠʜ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʛʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʂʦʥʚʝʨʩʠʷ 

ʦʪʭʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʘʥʘʵʨʦʙʥʳʭ 

ʬʝʨʤʝʥʪʝʨʘʭ-ʤʝʪʘʥʪʝʥʢʘʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʘʟʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʦʪ 

ʧʨʠʤʠʪʠʚʥʳʭ ʚʳʨʳʪʳʭ ʚ ʟʝʤʣʝ ʷʤ ʜʦ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

 

 
ʈʠʩ. 3.1. ɺʥʝʰʥʠʡ ʚʠʜ ʙʠʦʛʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʟʜʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʬʦʨʤʳ ï ʤʝʪʘʥʪʝʥʢ ʰʘʪʨʦʚʦʛʦ ʪʠʧʘ ï ʥʘʢʦʧʠʪʝʣʴ ʙʠʦʛʘʟʘ). 

ʂʦʥʝʯʥʫʶ ʧʨʦʜʫʢʮʠʶ ʙʠʦʛʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʩʦʩʪʘʚʣʷʶʪ: ʤʝʪʘʥ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʫʜʦʙʨʝʥʠʷ, ʯʠʩʪʘʷ ʚʦʜʘ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ.  ʇʨʠʯʝʤ, 

1 ʤ
3
 ʙʠʦʛʘʟʘ ʜʘʝʪ 1,5 ï 2,2 ʢɺʪʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 2,8 ï 4,1 ʢɺʪʯ 

ʪʝʧʣʘ (ʵʢʚʠʚʘʣʝʥʪ 0,6 ʣ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɺʳʭʦʜ ʙʠʦʛʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʝʪ: 

- 300-500 ʤ
3
 ʙʠʦʛʘʟʘ ʚ ʛʦʜ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʦʣʦʚʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ; 

- 12000 ʤ
3
 ʙʠʦʛʘʟʘ ʚ ʛʦʜ ʥʘ 10 000 ʛʦʣʦʚ ʧʪʠʮʳ; 

- 6000-8000 ʤ
3
 ʙʠʦʛʘʟʘ ʚ ʛʦʜ ʥʘ 1 ʛʘ ʣʫʛʦʚʦʡ ʪʨʘʚʳ; 

- 8000-12000 ʤ
3
 ʙʠʦʛʘʟʘ ʚ ʛʦʜ ʥʘ 1 ʛʘ ʢʦʨʤʦʚʦʡ ʩʚʝʢʣʳ. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʛʘʟʘ ʟʘ ʨʫʙʝʞʦʤ 
ʇʦ ʜʘʥʥʳʤ REN21 [2], ʢ ʢʦʥʮʫ 2019 ʛ. ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʳʣʦ 

ʚʚʝʜʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʢʦʣʦ 132 ʪʳʩ. ʙʠʦʛʘʟʦʚʳʭ ʨʝʘʢʪʦʨʦʚ, 

ʙʦʣʝʝ 100 ʪʳʩ. ʫʩʪʘʥʦʚʦʢ ï ʚ ʂʠʪʘʝ, ʦʢʦʣʦ 18 ʪʳʩ. ï ʚ ɽʚʨʦʧʝʡʩʢʦʤ 

ʉʦʶʟʝ, ʦʢʦʣʦ 2200 ʦʙʲʝʢʪʦʚ ï ʚ ʉʐɸ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʪʝʥʜʝʥʮʠʷ 

ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʦʭʚʘʪʠʣʘ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʳ: 

ɸʬʨʠʢʘ, ʀʥʜʠʷ, ʃʘʪʠʥʩʢʘʷ ɸʤʝʨʠʢʘ, ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ. ɺ 

ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ʦʪ 3 ʜʦ 4% ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʠʟ 

ʙʠʦʛʘʟʘ. ɺ ʌʠʥʣʷʥʜʠʠ, ʐʚʝʮʠʠ ʠ ɸʚʩʪʨʠʠ ʙʠʦʛʘʟ ʟʘʥʠʤʘʝʪ 15-20% 

ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʪʘʙʣʠʮʘ 3.2). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʙʠʦʤʘʩʩʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ɽʉ ʚ ʦʩʥʦʚʥʦʤ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ɸʚʩʪʨʠʠ, ɻʝʨʤʘʥʠʠ, ɼʘʥʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. 

ɺ ɻʝʨʤʘʥʠʠ ʨʘʙʦʪʘʶʪ ʦʢʦʣʦ 9000 ʙʠʦʛʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʢʦʣʦ 2000 ʢʨʫʧʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʙʦʣʝʝ 6000 ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ 10-20% ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʩʪʨʘʥʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʦ ʙʠʦʛʘʟʦʤ. ɺ ɸʚʩʪʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 120 ʫʩʪʘʥʦʚʦʢ ʩ ʦʙʲʝʤʘʤʠ ʨʝʘʢʪʦʨʦʚ ʙʦʣʝʝ 2000 ʤ
3
 

ʢʘʞʜʘʷ, ʦʢʦʣʦ 25 ʫʩʪʘʥʦʚʦʢ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʦʩʪʨʦʡʢʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʛʘʟʘ 

ʣʠʜʠʨʫʝʪ ɼʘʥʠʷ: ʜʘʥʥʳʡ ʚʠʜ ʪʦʧʣʠʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʯʪʠ 20% 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʩʪʨʘʥʳ ʠʟ 60 ʩʪʘʥʮʠʡ. 
ʊɸɹʃʀʎɸ 3.2. 

ʇʈʆʀɿɺʆɼʉʊɺʆ ɹʀʆɻɸɿɸ ʇʆ ʈɽɻʀʆʅɸʄ ʄʀʈɸ 

ʀ ʇʆ ɺʀɼɸʄ ʉʓʈʔʗ ʅɸ 2018 ɻʆɼ 

ʉʪʨʘʥʘ/ʨʝ

ʛʠʦʥ 

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʙʠʦʛʘʟʘ (ʤʣʥ. 
ʪ.ʥ.ʵ.) 

ɺʠʜʳ ʩʳʨʴʷ (ʤʣʥ. ʪ.ʥ.ʵ.) 

ɽʚʨʦʧʘ 18 
ʆʪʭʦʜʳ ʨʘʩʪʝʥʠʡ-8; ʅʘʚʦʟ-6; 

ʊʂʆ-3; ʆʉɺ- 1 

ʂʠʪʘʡ 7,3 ʅʘʚʦʟ-5; ʊʂʆ-2; ʆʉɺ- 0,3 

ʉʐɸ 3,8 ʊʂʆ-3,5; ʆʉɺ-0,3 

ʆʩʪʘʣʴʥ

ʦʡ ʤʠʨ 
4 ï 

ɹʠʦʤʝʪʘʥ ʩʝʡʯʘʩ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ, ʢʘʢ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʝ ʪʦʧʣʠʚʦ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢ, ʚʦ 

ʌʨʘʥʮʠʠ 409 ʘʚʪʦʙʫʩʦʚ ʨʘʙʦʪʘʝʪ ʥʘ ʙʠʦʤʝʪʘʥʦʚʦʤ ʪʦʧʣʠʚʝ. ʊʨʦʥʭʝʡʤ, 

ʪʨʝʪʠʮ ʧʦ ʚʝʣʠʯʠʥʝ ʛʦʨʦʜ ʚ ʅʦʨʚʝʛʠʠ, ʵʢʩʧʣʫʘʪʠʨʫʝʪ 189 ʘʚʪʦʙʫʩʦʚ, 

ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʙʠʦʤʝʪʘʥʝ. ɹʨʠʩʪʦʣʴ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʪʘʢʞʝ 

ʟʘʷʚʠʣʘ ʞʝʣʘʥʠʝ ʟʘʢʫʧʠʪʴ 77 ʘʚʪʦʙʫʩʦʚ ʥʘ ʙʠʦʤʝʪʘʥʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ 80%, ʘ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ 

ʘʟʦʪʘ ʥʘ 95% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʟʝʣʴʥʳʤʠ ʵʢʚʠʚʘʣʝʥʪʘʤʠ [2]. 
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ɹʠʦʛʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʚ ʈʦʩʩʠʠ 
ɺ ʈʦʩʩʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 4 

ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʧʦ ʤʝʪʘʥʦʚʦʤʫ ʩʙʨʘʞʠʚʘʥʠʶ 

ʙʠʦʤʘʩʩʳ:  

- 2 ʙʠʦʛʘʟʦʚʳʝ ʩʪʘʥʮʠʠ (ɹɻʉ) ʄʦʩʚʦʜʦʢʘʥʘʣʘ (ʃʶʙʝʨʮʳ ʠ 

ʂʫʨʴʷʥʦʚʦ), ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʠʣʦʚʳʭ ʦʩʘʜʢʘʭ ʩʪʦʯʥʳʭ ʚʦʜ, 

- 2 ɹɻʉ, ʧʦʩʪʨʦʝʥʥʳʝ ʢʦʤʧʘʥʠʝʡ çɸʣʴʪʕʥʝʨʛʦè ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ - çʃʫʯʢʠè (2,4 ʤɺʪ/ʯʘʩ, ʩʳʨʴʝ ï ʩʚʠʥʦʚʦʜʯʝʩʢʠʝ ʩʪʦʢʠ, 

ʩʠʣʦʩʥʳʝ ʤʘʩʩʳ ʠ ʦʪʭʦʜʳ ʤʝʩʪʥʦʛʦ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʟʘʚʦʜʘ çɸʛʨʦ-ɹʝʣʦʛʦʨʴʝè) ʠ çɹʘʡʮʫʨʳè (ʩʳʨʴʝ - ʩʚʠʥʦʚʦʜʯʝʩʢʠʝ 

ʩʪʦʢʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ï ʩʠʣʦʩʥʘʷ ʤʘʩʩʘ ʠʣʠ ʨʦʞʴ). 

ɺ ʯʠʩʣʝ ʥʝʤʥʦʛʠʭ ʙʠʦʛʘʟʦʚʳʭ ʧʨʦʝʢʪʦʚ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ 

ʤʦʱʥʦʩʪʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

- ɹɻʉ ʢʦʤʧʘʥʠʡ çʄʦʩʄʝʜʳʥʴɸʛʨʦʧʨʦʤè (ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ 

çʄʦʨʪʘʜʝʣʴè (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ); 

- ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʆʆʆ çʉʝʣʴʭʦʟɹʠʦɻʘʟè (ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ); 

- 15 ʙʠʦʛʘʟʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ, ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, 

ʚ ʋʜʤʫʨʪʠʠ ʠ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʢʦʤʧʘʥʠʝʡ 

ʆʆʆ çʕʥʝʨʛʦʈʝʞʠʤè.  

ʄʝʜʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʙʠʦʛʘʟʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʟ-ʟʘ 

ʜʣʠʪʝʣʴʥʦʡ ʦʢʫʧʘʝʤʦʩʪʠ ʙʠʦʛʘʟʦʚʳʭ ʧʨʦʝʢʪʦʚ ï 7 ʣʝʪ, 

ʥʝʨʝʰʸʥʥʦʩʪʴʶ ʧʨʦʙʣʝʤʳ ʧʦʩʪʘʚʢʠ ʣʦʢʘʣʴʥʦ ʧʨʦʠʟʚʝʜʸʥʥʦʛʦ 

ʙʠʦʛʘʟʘ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʝʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʫʩʣʦʚʠʡ ʜʣʷ ʝʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʈʌ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʥʝʙʦʣʴʰʠʝ ʫʩʪʘʥʦʚʢʠ ʦʙʲʸʤʦʤ 25 ï 100 ʤ
3
, ʩʧʦʩʦʙʥʳʝ ʟʘ ʩʫʪʢʠ 

ʦʩʚʦʠʪʴ 2,5 ï 10 ʪ ʦʨʛʘʥʠʢʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʛʘʟʘ, ʪʝʧʣʘ ʠ 

ʚʳʨʘʙʦʪʢʦʡ ʥʝ ʤʝʥʝʝ 100 ʢɺʪʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

ʇʦʣʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ 
ʉʚʘʣʦʯʥʳʡ ʛʘʟ (landfill -ʤʫʩʦʨʥʘʷ ʩʚʘʣʢʘ, ʘʥʛʣ. landfill gas-

ʩʚʘʣʦʯʥʳʡ ʛʘʟ, ʩʦʢʨʘʱʸʥʥʦ ð LFG) ʩʦʙʠʨʘʶʪ ʥʘ ʧʦʣʠʛʦʥʘʭ 

ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʠ 

ʚʦʟʤʦʞʥʦʝ ʚʦʟʛʦʨʘʥʠʝ ʩʚʘʣʦʢ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ, 

ʢʦʪʦʨʳʡ ʧʦ ʩʚʦʝʤʫ ʛʝʥʝʟʠʩʫ ʘʥʘʣʦʛʠʯʝʥ ʙʠʦʛʘʟʫ, ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ 

ʚʳʰʝ, ʠʜʝʪ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ï ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʝʧʣʘ, ʠʣʠ  ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʝʪʘʥʘ ʥʘ ʛʣʦʙʘʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ 23-25 ʨʘʟʘ ʚʳʰʝ ʚʣʠʷʥʠʷ CO2, ʟʘʭʚʘʪ ʤʝʪʘʥʘ 

ʧʦʣʠʛʦʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʦʜʠʥ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
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ɹʠʦʜʝʛʨʘʜʘʮʠʷ ʤʫʩʦʨʘ ʥʘ ʩʚʘʣʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʙʘʢʪʝʨʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʜʚʫʤ ʙʦʣʴʰʠʤ ʩʝʤʝʡʩʪʚʘʤ: 

ʘʮʠʜʦʛʝʥʦʚ ʠ ʤʝʪʘʥʦʛʝʥʦʚ. ɸʮʠʜʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ  ʧʨʦʠʟʚʦʜʷʪ 

ʧʝʨʚʠʯʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʫʩʦʨʘ ʥʘ ʣʝʪʫʯʠʝ ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʘ 

ʤʝʪʘʥʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʣʝʪʫʯʠʝ ʢʘʨʙʦʥʦʚʳʝ 

ʢʠʩʣʦʪʳ ʚ ʤʝʪʘʥ CH4 ʠ ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ CO2. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʜʦʨʦʜ 

ʧʦʛʣʦʱʘʝʪʩʷ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʛʦ ʞʝ ʤʝʪʘʥʘ; 

ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʝʪʘʥ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟ 

ʚʦʜʦʨʦʜʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʥʦ ʪʘʢʞʝ ʠʟ ʬʦʨʤʠʘʪʦʚ, ʤʝʪʘʥʦʣʘ ʠ 

ʤʝʪʠʣʘʤʠʥʦʚ. ʊʠʧʠʯʥʳʡ ʩʦʩʪʘʚ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ: 

- ʤʝʪʘʥ CH4 (50ð75%),  

- ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ CO2 (25ð50%),  

- ʘʟʦʪ N2 (0ð10%),  

- ʚʦʜʦʨʦʜ H2 (0ð1%),  

- ʩʝʨʦʚʦʜʦʨʦʜ H2S (0ð3%), 

- ʢʠʩʣʦʨʦʜ O2 (0 - 2%). 

ʆʙʨʘʟʦʚʘʥʠʝ ʤʝʪʘʥʘ ʠ CO2 ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 6 

ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʘʟʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʚʘʣʢʠ, ʘ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 20-30 ʣʝʪ, ʘ ʟʘʪʝʤ ʩʥʠʞʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʡ. 1 ʪʦʥʥʘ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪ 100-200 ʥʤ
3
 ʛʘʟʘ. ɻʘʟ 

ʠʟʚʣʝʢʘʶʪ ʯʝʨʝʟ ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʪʦʣʱʝ ʦʪʭʦʜʦʚ. ʂʦʛʜʘ 

ʩʚʘʣʦʯʥʳʡ ʛʘʟ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʯʘʩʪʴ ʤʝʪʘʥʘ ʚ 

ʛʘʟʝ ʦʢʠʩʣʷʝʪʩʷ ʤʝʪʘʥʦʦʢʠʩʣʷʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʜʦ CO2. ʇʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʛʘʟʘ ʪʝʨʨʠʪʦʨʠʷ, ʟʘʥʷʪʘʷ ʧʦʣʠʛʦʥʦʤ, 

ʤʦʞʝʪ ʙʳʪʴ ʚʥʦʚʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʫʩʦʨʘ. ʅʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ 

ʫʪʠʣʠʟʘʮʠʠ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3. 

 
ʊɸɹʃʀʎɸ 3.3.  

ʇʈʀʄɽʈʓ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʇʈʆɽʂʊʆɺ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʉɺɸʃʆʏʅʆɻʆ ɻɸɿɸ [3,4,] 

ʅʘʟʚʘʥʠʝ ʧʨʦʝʢʪ ʇʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ 

Apex (ʤʦʱʥʦʩʪʴ ï 

 50 ʤʣʥ. ʪʦʥʥ 

ʦʪʭʦʜʦʚ/ʛʦʜ) ʃʘʩ-ɺʝʛʘʩ, 

ʅʝʚʘʜʘ.  

ʄʦʱʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ï 

11 ʄɺʪ ʜʣʷ NV Energy, ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʦʢʦʣʦ 2,4 

ʤʠʣʣʠʦʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%90%D1%86%D0%B8%D0%B4%D0%BE%D0%B3%D0%B5%D0%BD%D1%8B&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D1%91%D1%80%D0%B4%D1%8B%D0%B5_%D0%B1%D1%8B%D1%82%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BE%D1%82%D1%85%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B8%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%B0%D0%BC%D0%B8%D0%BD
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ʇʫʵʥʪʝ-ʍʠʣʣʟ (Puente 

Hills, 123 ʤʣʥ. ʪʦʥʥ/ʛʦʜ) 

ʋʠʪʪʠʝʨ, ʂʘʣʠʬʦʨʥʠʷ 

ʄʦʱʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ï 

50 ʄɺʪ, ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʠʪʘʥʠʷ 

ʧʨʠʤʝʨʥʦ 50000 ʜʦʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ 

ʛʘʟʘ Puente Hills ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʨʘʚʢʠ 

ʤʫʩʦʨʦʚʦʟʦʚ. 

RumpkeSanitary (36 ʤʣʥ. 

ʪʦʥʥ/ʛʦʜ) ʂʦʣʨʝʡʥ 

ʊʘʫʥʰʠʧ, ʆʛʘʡʦ 

ʄʦʱʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ ï 

15 ʤʠʣʣʠʦʥʦʚ ʢʫʙʠʯʝʩʢʠʭ ʬʫʪʦʚ ʚ ʩʫʪʢʠ. 

ʇʦʣʫʯʘʝʤʦʡ ʵʥʝʨʛʠʠ ʦʪ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʠʪʘʥʠʷ 25 000 ʜʦʤʦʚ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ.  

ʇʘʨʪʥʝʨʩʪʚʦ ʧʦ 

ʟʘʭʦʨʦʥʝʥʠʶ ʦʪʭʦʜʦʚ 

ʦʢʨʫʛʘ ʅʴʶʪʦʥ (19 ʤʣʥ. 

ʪʦʥʥ/ʛʦʜ) ɹʨʫʢ, ʰʪʘʪ 

ʀʥʜʠʘʥʘ 

ʄʦʱʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ ï 

ʙʦʣʝʝ 1,1 ʤʠʣʣʠʦʥʘ ʢʫʙʠʯʝʩʢʠʭ ʬʫʪʦʚ ʛʘʟʘ ʚ 

ʩʫʪʢʠ. ʕʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʩʝʜʥʠʤ 

ʟʘʚʦʜʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʨʪʦʥʥʳʭ 

ʢʦʨʦʙʦʢ ʜʣʷ ʷʠʮ. 

ɸʪʣʘʥʪʠʯʝʩʢʠʝ ʦʪʭʦʜʳ 

(15 ʤʣʥ. ʪʦʥʥ/ʛʦʜ) 

ʋʵʡʚʝʨʣʠ, ʰʪʘʪ 

ɺʠʨʜʞʠʥʠʷ 

ʉʚʘʣʦʯʥʳʡ ʛʘʟ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʧʦ 20-

ʤʠʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʦ ʟʘʚʦʜʘ 

Honeywell ʚ ʍʦʧʚʝʣʣʝ. ʉʚʘʣʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

20% ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʟʘʚʦʜʝ. 

 

3.3. ʇʆʃʋʏɽʅʀɽ ɾʀɼʂʀʍ ɹʀʆʊʆʇʃʀɺ 

 

ʇʦʢʦʣʝʥʠʷ ʞʠʜʢʠʭ ʙʠʦʪʦʧʣʠʚ 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʠʦʪʦʧʣʠʚʘ ʦʩʥʦʚʘʥʳ ʥʘ ʪʠʧʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ. ʂ ʙʠʦʪʦʧʣʠʚʘʤ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʪʥʦʩʷʪ 

ʙʠʦʪʦʧʣʠʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʧʠʱʝʚʦʛʦ/ʢʦʨʤʦʚʦʛʦ ʩʳʨʴʷ, ʢʦ ʚʪʦʨʦʤʫ 

ʧʦʢʦʣʝʥʠʶ ï ʙʠʦʪʦʧʣʠʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʥʝʧʠʱʝʚʦʛʦ ʩʳʨʴʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʭ ʦʪʭʦʜʦʚ ʧʠʱʝʚʦʡ, ʣʝʩʥʦʡ, 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʜʨ. ɺʳʜʝʣʷʶʪ ʪʘʢʞʝ ʙʠʦʪʦʧʣʠʚʦ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʝ 

ʠʟ ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʧʝʮʠʘʣʴʥʦ 

ʚʳʨʘʱʠʚʘʶʪʩʷ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʥʝ ʷʚʣʷʶʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʠʱʝʚʳʤ ʠʣʠ ʢʦʨʤʦʚʳʤ ʩʳʨʴʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʙʠʦʤʘʩʩʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʭʦʜʘʤ, ʧʦʵʪʦʤʫ 

ʙʠʦʪʦʧʣʠʚʦ ʠʟ ʥʠʭ ʥʝ ʢ ʙʠʦʪʦʧʣʠʚʘʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʠʦʤʘʩʩʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʮʝʥʥʳʭ 
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ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʶʱʠʭ ʧʦ ʩʪʦʠʤʦʩʪʠ 

ʮʝʣʝʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʫʜʝʰʝʚʣʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʙʠʦʪʦʧʣʠʚʘ.  

ʆʪ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʣʝʜʫʝʪ ʦʪʣʠʯʘʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ. 

ʇʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʠʟ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥʦʚ (ʊɸɻ) ʪʝʭʥʦʣʦʛʠʝʡ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ, ʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʜʠʟʝʣʷ (renewablediesel
3

)  ï 

ʪʝʭʥʦʣʦʛʠʝʡ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ. ʇʨʠʯʝʤ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ. 

ʂ ʦʩʥʦʚʥʳʤ ʞʠʜʢʠʤ ʙʠʦʪʦʧʣʠʚʘʤ, ʧʦʣʫʯʘʝʤʳʤ ʧʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

- ʙʠʦʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ (ʙʠʦʜʠʟʝʣʴ)  

(ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ: ʧʝʨʝʵʪʝʨʠʬʠʢʘʮʠʷ ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥʦʚ 

(ʊɸɻ) ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʠ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ; ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʧʨʦʜʫʢʪʘ ʧʦʣʫʯʘʝʪʩʷ ʛʣʠʮʝʨʠʥ);  

- ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʜʠʟʝʣʴ  

(ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ:  

1) ʛʠʜʨʦʧʨʦʮʝʩʩʠʥʛ
4
 ʊɸɻ;  

2) ʛʘʟʠʬʠʢʘʮʠʷ ʙʠʦʤʘʩʩʳ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʝʝ ʧʠʨʦʣʠʟʘ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʢʦʥʚʝʨʩʠʝʡ ʩʠʥʪʝʟ-ʛʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ (ʘʥʛʣʠʡʩʢʘʷ ʘʙʙʨʝʚʠʘʪʫʨʘ 

ʧʨʦʮʝʩʩʘ - BTL (biomasstoliquid)); 

- ʙʠʦʵʪʘʥʦʣ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ  

(ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ: ʩʧʠʨʪʦʚʦʝ ʙʨʦʞʝʥʠʝ ʫʛʣʝʚʦʜʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ ʜʨʦʞʞʘʤʠ); 

- ʙʠʦʙʫʪʘʥʦʣ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ  

(ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ: ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʦʝ ʩʙʨʘʞʠʚʘʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʘʭʘʨʦʚ ʘʥʘʵʨʦʙʥʳʤʠ ʢʣʦʩʪʨʠʜʠʷʤʠ. ɺ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʫʝʪʩʷ ʙʫʪʘʥʦʣ, ʘʮʝʪʦʥ ʠ ʵʪʘʥʦʣ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

60:30:10, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʷʚʣʷʝʪʩʷ ʚʦʜʦʨʦʜ); 

- ʙʠʦʵʪʘʥʦʣ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʮʝʣʣʶʣʦʟʥʦʛʦ ʩʳʨʴʷ  

(ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ:  

1) ʩʣʘʙʦʢʠʩʣʦʪʥʳʡ ʠʣʠ ʵʥʟʠʤʘʪʠʯʝʩʢʠʡ ʛʠʜʨʦʣʠʟ 

ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʦʡ ʙʠʦʤʘʩʩʳ, ʜʝʣʠʛʥʠʬʠʢʘʮʠʷ, ʙʨʦʞʝʥʠʝ ʠ ʦʩʫʰʢʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʵʪʘʥʦʣʘ;  

2) ʛʘʟʠʬʠʢʘʮʠʷ ʙʠʦʤʘʩʩʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʠʥʪʝʟ-

ʛʘʟʘ ʚ ʵʪʘʥʦʣ;  

  

                                                 
3 ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʥʘʟʚʘʥʠʷ çgreen-dieselè, çsundieselè 
4 ɻʠʜʨʦʧʨʦʮʝʩʩʠʥʛ ʚʢʣʶʯʘʝʪ ʛʠʜʨʦʢʨʝʢʠʥʛ, ʛʠʜʨʦʛʝʥʠʟʘʮʠʶ ʠ ʛʠʜʨʦʦʯʠʩʪʢʫ.  
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3) ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʵʪʘʥʦʣʘ); 

- ʙʠʦʙʫʪʘʥʦʣ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʮʝʣʣʶʣʦʟʥʦʛʦ ʩʳʨʴʷ  

(ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ: ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʘʥʦ ʥʘ 

ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʦʤ ʩʙʨʘʞʠʚʘʥʠʠ ʘʥʘʵʨʦʙʥʳʤʠ ʢʣʦʩʪʨʠʜʠʷʤʠ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʩʘʭʘʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʮʝʣʣʶʣʦʟʳ; 

- ʞʠʜʢʦʝ ʧʠʨʦʣʠʟʥʦʝ ʙʠʦʪʦʧʣʠʚʦ (ʙʠʦʥʝʬʪʴ) 

(ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ: ʧʠʨʦʣʠʟ (ʙʳʩʪʨʳʡ ʧʠʨʦʣʠʟ) ʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʝ ʩʞʠʞʝʥʠʝ ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ). ɹʠʦʥʝʬʪʴ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦ ʤʘʣʦʡ ʠ 

ʢʦʤʤʫʥʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠ 

ʩʳʨʴʷ ʜʣʷ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʢʨʦʤʝ ʪʦʛʦ, ʙʠʦʥʝʬʪʴ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʙʝʥʟʠʥʘ. 

- ʪʦʧʣʠʚʦ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʧʨʦʜʫʢʪʦʚ 

ʙʠʦʩʠʥʪʝʟʘʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ  

(ʩʧʦʩʦʙ rʧʦʣʫʯʝʥʠʷ:  

1) ʙʠʦʩʠʥʪʝʟ ʵʪʘʥʦʣʘ ʠ ʚʦʜʦʨʦʜʘ ʚʦʜʦʨʦʩʣʷʤʠ;  

2) ʙʠʦʩʠʥʪʝʟ ʘ) ʫʛʣʝʚʦʜʦʚ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʧʠʨʪʦʚʳʤ ʠʣʠ 

ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʳʤ ʩʙʨʘʞʠʚʘʥʠʝʤ ʜʦ ʙʠʦʵʪʘʥʦʣʘ ʠʣʠ 

ʙʠʦʙʫʪʘʥʦʣʘ), ʙ) ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʠʜʨʦʢʨʝʢʠʥʛʦʤ 

ʜʦ ʢʝʨʦʩʠʥʘ, ʙʝʥʟʠʥʘ, ʜʠʟʝʣʷ, ʤʘʟʫʪʘ ʠ ʜʨ.), ʚ) ʊɸɻʦʚ (ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʧʝʨʝʵʪʝʨʠʬʠʢʘʮʠʝʡ ʙʠʦʜʠʟʝʣʷ ʠ ʛʠʜʨʦʧʨʦʮʝʩʩʠʥʛʦʤ - 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ) ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʩʘʤʘ ʙʠʦʤʘʩʩʘ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠʣʠ ʦʪʭʦʜʳ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ (ʤʝʪʘʥʘ, ʙʠʦʥʝʬʪʠ, ʞʠʜʢʠʭ 

ʙʠʦʪʦʧʣʠʚ) ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʠʜʦʚ ʙʠʦʪʦʧʣʠʚ ʥʝ 

ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʘʙʩʦʣʶʪʥʫʶ ʧʦʣʥʦʪʫ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʪʦʷʥʥʦ ʠʜʫʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʘ 

ʠʟ ʙʠʦʤʘʩʩʳ. 

 
ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʜʠʟʝʣʷ 
ɹʠʦʜʠʟʝʣʴ, ʩʦʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʝ 2003/30/EC ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʇʘʨʣʘʤʝʥʪʘ ʠ ʉʦʶʟʘ ʦʪ 8 ʤʘʷ 2003 ʛ. çʆ ʩʦʜʝʡʩʪʚʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʛʦʨʶʯʝʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʛʦʨʶʯʝʛʦ ʥʘ 

ʪʨʘʥʩʧʦʨʪʝè ð ʵʪʦ ʤʝʪʠʣʦʚʳʡ ʵʬʠʨ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʤʘʩʣʘ, ʦʙʣʘʜʘʶʱʠʡ ʢʘʯʝʩʪʚʦʤ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 

ʙʠʦʪʦʧʣʠʚʘ. ʉʳʨʴʝʤ ʜʣʷ ʙʠʦʜʠʟʝʣʷ ʩʣʫʞʘʪ ʞʠʨʳ, ʯʘʱʝ ʚʩʝʛʦ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʠ ʦʪʨʘʙʦʪʘʥʥʳʝ (ʧʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʠ) 

ʤʘʩʣʘ, ʘ ʪʘʢʞʝ ʤʝʪʠʣʦʚʳʡ ʩʧʠʨʪ (ʨʠʩ. 3.2). ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
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ʙʠʦʜʠʟʝʣʷ ʚ 2000-ʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʧʩʘ), ʚ 

ʪʦʤ ʯʠʩʣʝ, ʤʘʩʣʠʯʥʳʭ ʧʘʣʴʤ. ʅʘ ʩʝʛʦʜʥʷ ʛʣʘʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ ʙʠʦʜʠʟʝʣʷ ʦʩʪʘʝʪʩʷ ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ. ʊʘʢ, ʚ 2018 

ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʜʠʟʝʣʷ ʚ ɽʚʨʦʩʦʶʟʝ ʩʦʩʪʘʚʠʣʦ 13,5 ʤʣʥ. ʪ, ʚ 

ʉʐɸ ð 6,8 ʤʣʥ. ʪ, ʘ ʤʠʨʦʚʦʝ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ï 38,3 ʤʣʥ. ʪ. 

ɹʠʦʜʠʟʝʣʴ, ʥʝ ʠʤʝʷ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤ ʜʠʟʝʣʝʤ, ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʥʝʬʪʠ, ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʙʣʠʟʦʢ ʢ ʥʝʤʫ, ʠʤʝʷ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤ. ʅʘ ʨʠʩ. 3.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʜʠʟʝʣʷ ʠʟ ʩʝʤʷʥ ʨʘʧʩʘ. 

 
ʈʠʩ. 3.2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʙʠʦʜʠʟʝʣʷ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʜʠʟʝʣʷ ʚ ʢʘʯʝʩʪʚʝ 

ʪʦʧʣʠʚʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ɹʠʦʜʠʟʝʣʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʩʧʘʜʫ: ʚ ʧʦʯʚʝ ʠʣʠ ʚ ʚʦʜʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʟʘ ʤʝʩʷʮ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 99% ʧʦʧʘʚʰʝʛʦ ʚ ʵʪʫ ʩʨʝʜʫ ʙʠʦʜʠʟʝʣʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ ʤʘʩʰʪʘʙʥʦʤ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
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- ʇʨʠ ʩʛʦʨʘʥʠʠ ʙʠʦʜʠʟʝʣʷ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʦʪʨʝʙʣʝʥʦ ʠʟ ʘʪʤʦʩʬʝʨʳ 

ʨʘʩʪʝʥʠʝʤ, ʷʚʣʷʶʱʠʤʩʷ ʠʩʭʦʜʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʣʘ, 

ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʝʛʦ ʞʠʟʥʠ. ʆʜʥʘʢʦ ʥʘʟʚʘʪʴ ʙʠʦʜʠʟʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤ ʪʦʧʣʠʚʦʤ ʙʳʣʦ ʙʳ ʥʝʚʝʨʥʦ. ʆʥ ʜʘʝʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʯʝʤ ʦʙʳʯʥʦʝ ʜʠʟʪʦʧʣʠʚʦ, 

ʥʦ ʚʩʝ-ʪʘʢʠ ʵʪʦ ʥʝ ʥʫʣʝʚʦʡ ʚʳʙʨʦʩ. 

- ɹʠʦʜʠʟʝʣʴ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ "ʯʠʩʪʳʤ" ʤʦʪʦʨʥʳʤ 

ʪʦʧʣʠʚʦʤ; ʧʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʛʦʨʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʛʨʝʛʘʪʘʭ ʣʠʤʠʪʠʨʫʝʪʩʷ ʨʷʜ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʩʨʝʜʠ ʥʠʭ: ʤʦʥʦʦʢʩʠʜ ʫʛʣʝʨʦʜʘ 

(ʉʆ), ʥʝʩʛʦʨʝʚʰʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʦʢʠʩʣʳ ʘʟʦʪʘ NOX ʠ ʩʘʞʘ. 

- ʄʘʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʙʠʦʜʠʟʝʣʝ (<0,001% ʧʨʦʪʠʚ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʜʠʟʪʦʧʣʠʚʘ <0,2%) ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʚʠʛʘʪʝʣʷʭ ʢʘʪʘʣʠʟʘʪʦʨʳ
5
.  

- ɹʠʦʜʠʟʝʣʴ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʩʤʘʟʦʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʝʛʦ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʥʝʤ ʢʠʩʣʦʨʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʩʣʫʞʙʳ 

ʜʚʠʛʘʪʝʣʷ
6
. 

- ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ. ʊʦʯʢʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷ 

ʜʣʷ ʙʠʦʜʠʟʝʣʷ ʧʨʝʚʳʰʘʝʪ 150Üʉ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʙʝʟʦʧʘʩʥʳʤ ʚʝʱʝʩʪʚʦʤ; ʪʦʧʣʠʚʦ ʥʘ ʨʘʧʩʦʚʦʤ ʤʘʩʣʝ 

ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 320Üʉ. ʊʦʯʢʘʚʦʩʧʣʘʤʝʥʝʥʠʷ ʜʣʷ 

ʙʠʦʜʠʟʝʣʷ ʧʨʝʚʳʰʘʝʪ 150Üʉ, ʯʪʦ ʜʝʣʘʝʪ ʙʠʦʛʦʨʶʯʝʝ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʙʝʟʦʧʘʩʥʳʤ ʚʝʱʝʩʪʚʦʤ; ʪʦʧʣʠʚʦʥʘ ʨʘʧʩʦʚʦʤ ʤʘʩʣʝ ʚʦʩʧʣʘʤʝʥʷʝʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 320Üʉ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ï ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ï ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

- ʆʪʯʫʞʜʝʥʠʝ ʧʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ 

ʙʠʦʜʠʟʝʣʷ ʙʦʣʴʰʠʭ ʟʝʤʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʥʝʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʜʦʟʳ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʯʪʦ  

ʧʨʠʚʦʜʠʪ ʢ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʛʨʫʥʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʯʚ. 

                                                 
5
ʂʘʪʘʣʠʟʘʪʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʢʩʠʢʘʪ ʧʨʝʚʨʘʱʘʝʪ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ ʚ 

ʚʦʜʫ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʆʢʩʠʢʘʪ ʯʨʝʟʚʳʯʘʡʥʦ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʚ ʛʦʨʶʯʝʤ 
ʩʝʨʳ, "ʦʪʨʘʚʣʷʶʱʝʡ" ʢʘʪʘʣʠʟʘʪʦʨ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʧʨʠʚʦʜʷʱʝʡ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʳʙʨʦʩʘ ʦʩʪʘʪʦʯʥʳʭ ʯʘʩʪʠʮ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʦʪ ʬʘʢʪʦʨ, ʯʪʦ 

ʙʠʦʜʠʟʝʣʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʧʦʯʪʠ ʥʝ ʩʦʜʝʨʞʠʪ ʩʝʨʳ. 
6ʇʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʥʘ ʙʠʦʜʠʟʝʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʤʘʟʢʘ ʝʛʦ 

ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ, ʚ ʠʪʦʛʝ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʧʳʪʘʥʠʷ, ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʘʤʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʪʦʧʣʠʚʥʦʛʦ ʥʘʩʦʩʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 60%.  

http://www.fitoklad.ru/wiki/���������
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- ʅʝʚʳʩʦʢʘʷ ʧʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʬʠʣʴʪʨʫʝʤʦʩʪʠ ʪʨʝʙʫʝʪ 

ʜʦʙʘʚʣʝʥʠʷ ʚ ʙʠʦʜʠʟʝʣʴ ʧʨʠʩʘʜʦʢ ʜʣʷ ʨʘʙʦʪʳ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʛʦʜʘ
7
.  

- ɺ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʫʩʪʘʨʝʚʰʠʭ ʤʦʜʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ 

ʥʘ ʙʠʦʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ, ʚʳʰʝ ʵʤʠʩʩʠʷ NOx. 

- ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʜʠʟʝʣʷ ʚʦʟʤʦʞʥʦ ʨʘʟʨʫʰʝʥʠʝ 

ʨʝʟʠʥʦʚʳʭ ʜʝʪʘʣʝʡ, ʦʜʥʘʢʦ ʚʦ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ 

(ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʟʠʥʘ, ʩʪʦʡʢʘʷ ʢ 

ʘʛʨʝʩʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʙʠʦʜʠʟʝʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʶ ʠʟ 

ʣʶʙʦʡ ʙʠʦʤʘʩʩʳ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʜʠʟʝʣʷ (renewablediesel
8

)ï 

ʪʦʧʣʠʚʘ, ʙʣʠʟʢʦʛʦ ʧʦ ʩʦʩʪʘʚʫ ʢ ʤʠʥʝʨʘʣʴʥʦʤʫ ʜʠʟʝʣʶ.  

ɺʦʟʦʙʥʦʚʣʷʝʤʦʝʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ 

ʛʠʜʨʦʛʝʥʠʟʘʮʠʠ ʙʠʦʪʦʧʣʠʚʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʠʟ ʤʦʣʝʢʫʣ 

ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʥʘ ʩ ʧʦʤʦʱʴʶ ʚʦʜʦʨʦʜʘ ʫʜʘʣʷʶʪ ʢʠʩʣʦʨʦʜ ʠ ʥʘ 

ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʜʠʟʝʣʴ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʜʠʟʝʣʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʜʠʟʝʣʝʤ, ʩʣʝʜʫʶʱʠʝ: 1) ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 2) ʧʦʣʫʯʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʧʘʥʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʯʝʚʠʜʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʛʣʠʮʝʨʠʥʦʤ; 3) ʙʦʣʝʝ ʚʳʩʦʢʦʝ 

ʪʝʧʣʦʩʦʜʝʨʞʘʥʠʝ ʠ ʮʝʪʘʥʦʚʦʝ ʯʠʩʣʦ; 4) ʙʦʣʝʝ ʥʠʟʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ.  ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʱʫʪʠʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʠʤʝʥʥʦ 

ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʜʠʟʝʣʷ. ʊʘʢ, ʮʝʣʳʡ ʨʷʜ 

ʬʠʨʤ ʚʝʜʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʜʠʟʝʣʷ ʥʘ ʦʩʥʦʚʝ 

ʛʠʜʨʦʧʨʦʮʝʩʩʠʥʛʘ [5]: 

- ʚ ʌʠʥʣʷʥʜʠʠ ʨʘʙʦʪʘʝʪ ʟʘʚʦʜ ʬʠʨʤʳ çNestʝ Oil Corporationè ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʜʠʟʝʣʷ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ ʠ 

ʞʠʚʦʪʥʦʛʦ ʞʠʨʘ, ʧʣʘʥʠʨʫʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʝʱʝ ʜʚʫʭ ʟʘʚʦʜʦʚ; 

- ʚ ɹʨʘʟʠʣʠʠ ʬʠʨʤʦʡ çBrazilôs Petrobrasè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʣʫʯʘʶʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʜʠʟʝʣʴ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ; 

- ʚ ʀʨʣʘʥʜʠʠ ʬʠʨʤʘ çConoco Phillipsè ʫʞʝ ʩ 2007 ʛ. ʧʨʦʠʟʚʦʜʠʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ ʜʠʟʝʣʴ ʠʟ ʨʘʧʩʘ ʠ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ çTyson Foodsè ï 

ʠʟ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚ ʩ ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 175 ʤʣʥ. 

ʛʘʣʣʦʥʦʚ ʚ ʛʦʜ [4, 5].  

 

                                                 
7ɹʠʦʜʠʟʝʣʴ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʠʟ ʤʘʩʝʣ ʩ ʥʠʟʢʠʤ ʡʦʜʥʳʤ ʯʠʩʣʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 
ʣʝʪʥʝʝ ʪʦʧʣʠʚʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ ʤʘʩʝʣ ʩ ʚʳʩʦʢʠʤ ʡʦʜʥʳʤ ʯʠʩʣʦʤ ï ʢʘʢ ʪʦʧʣʠʚʦ 

ʜʣʷ ʭʦʣʦʜʥʦʡ ʧʦʛʦʜʳ. 
8 ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʥʘʟʚʘʥʠʷ çgreen-dieselè, çsundieselè 
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ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʵʪʘʥʦʣʘ 
ʇʠʦʥʝʨʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʘʥʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ 

ʪʦʧʣʠʚʘ ʩʯʠʪʘʶʪ ɻʝʥʨʠ ʌʦʨʜʘ (1880 ʛ.). ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʵʪʘʥʦʣʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ (ʙʠʦʵʪʠʣ-ʪʨʝʪʙʫʪʠʣʦʚʳʡ ʵʬʠʨ ï 

ɹʠʦ-ɽʊɹ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʘʭʘʨʦ- ʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

(ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ ʠ ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʪʦʧʠʥʘʤʙʫʨ, ʢʫʢʫʨʫʟʘ, 

ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʢʘʨʪʦʬʝʣʴ, ʢʘʩʩʘʚʘ ʠ ʜʨ.); ʜʨʝʚʝʩʠʥʘ ʠ ʦʪʭʦʜʳ 

ʣʝʩʥʦʡ ʠ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʘʢ ʠʩʪʦʯʥʠʢʠ 

ʮʝʣʣʶʣʦʟʳ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʫʛʣʝʚʦʜʳ. ɺ ʪʘʙʣʠʮʝ 4 

ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʚʳʭʦʜʫ ʧʨʦʜʫʢʮʠʠ ʩʧʠʨʪʦʚʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ 

ʨʘʟʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ.  

 
ʊɸɹʃʀʎɸ 3.4. 

ɺʓʍʆɼ ʇʈʆɼʋʂʊʆɺ ʉʇʀʈʊʆɺʆɻʆ ɹʈʆɾɽʅʀʗ ʉ ʊʆʅʅʓ 

ʉʓʈʔʗ (ʉʋʍʆʁ ʇʆʄʆʃ) ʇʆ ɼɸʅʅʓʄ ʆʌʀʎʀɸʃʔʅʆɻʆ ʉɸʁʊɸ 

ʈʆʉʉʀʁʉʂʆʁ ɹʀʆʊʆʇʃʀɺʅʆʁ ɸʉʉʆʎʀɸʎʀʀ [6]. 

ʇʨʦʜʫʢʪʳ 

ʙʨʦʞʝʥʠʷ 

ʕʪʘʥʦʣ, ʣ/ʪ ʉʫʭʘʷ ʙʘʨʜʘ, ʢʛ/ʪ CO2, ʢʛ/ʪ 

ʇʰʝʥʠʮʘ 375 330 370 

ʈʦʞʴ 357 390 350 

ʗʯʤʝʥʴ 330 430 320 

ʂʫʢʫʨʫʟʘ 410 300 400 

ʊʘʧʠʦʢʘ (ʢʘʩʩʘʚʘ) 155   

ʉʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ 82   

ʉʘʭʘʨʥʘʷ ʩʚʝʢʣʘ 104   

ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʙʠʦʵʪʘʥʦʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.3. 
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ʈʠʩ. 3.3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʙʠʦʵʪʘʥʦʣʘ 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʪʦʧʣʠʚʥʦʛʦ ʙʠʦʵʪʘʥʦʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʜʣʷ ʧʠʱʝʚʦʛʦ ʩʧʠʨʪʘ, ʥʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ. 

ʉʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʚʩʝ ʯʘʱʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʥʦʛʦ 

ʵʪʘʥʦʣʘ ʧʨʠʤʝʥʷʝʪʩʷ "ʤʦʢʨʳʡ" ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʛʦ ʩʧʠʨʪʘ ʧʨʠʤʝʥʷʝʪʩʷ "ʩʫʭʦʡè ʩʧʦʩʦʙ. 

çʄʦʢʨʳʡè ʩʧʦʩʦʙ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʭʝʤʫ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ï ʦʪʨʫʙʝʡ, ʟʘʨʦʜʳʰʘ, ʛʣʶʪʝʥʘ, 

ʤʫʢʠ, ʢʨʘʭʤʘʣʘ, ʠ ʨʝʘʣʠʟʘʮʠʶ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʪʦʚʘʨʦʚ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʝʥʥʳʝ ʤʫʢʘ, ʢʨʘʭʤʘʣ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʳ ʚ ʩʧʠʨʪ. çʄʦʢʨʳʡè ʩʧʦʩʦʙ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ çʩʫʭʠʤè ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʠ ʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʠʡ, ʪʘʢʞʝ 

ʦʥ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʚʦʜʳ; ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʵʪʦʤʫ ʩʧʦʩʦʙʫ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ çʩʫʭʦʛʦè; 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ çʤʦʢʨʦʤè ʩʧʦʩʦʙʝ ʙʦʣʴʰʝ ʠ 

ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʪʦʚʘʨʳ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʵʪʦʤʫ ʤʝʪʦʜʫ ʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʦ, ʯʝʤ ʧʨʠ ʩʫʭʦʤ; 
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ʢʘʯʝʩʪʚʦ ʩʧʠʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʥʘʤʥʦʛʦ ʣʫʯʰʝ, ʪʘʢ ʢʘʢ 

ʢʨʘʭʤʘʣ ʢʘʢ ʩʳʨʴʝ ʜʘʝʪ ʤʝʥʴʰʝ ʧʨʠʤʝʩʝʡ, ʯʝʤ ʮʝʣʴʥʦʝ ʟʝʨʥʦ. 

ʈʘʟʤʝʨ ʟʘʚʦʜʘ: ʩʨʝʜʥʠʡ ʙʠʦʟʘʚʦʜ ʧʨʦʠʟʚʦʜʠʪ 150 ʤʣʥ ʣʠʪʨʦʚ 

ʵʪʘʥʦʣʘ ʚ ʛʦʜ. ɺ ʉʐɸ ʩʨʝʜʥʠʤ ʩʯʠʪʘʝʪʩʷ ʟʘʚʦʜ ʤʦʱʥʦʩʪʴʶ 300-

400 ʤʣʥ ʣʠʪʨʦʚ ʙʠʦʵʪʘʥʦʣʘ ʚ ʛʦʜ, ʚ ɽʚʨʦʧʝ - 150-200 ʤʣʥ ʣʠʪʨʦʚ. 

ʉʪʨʦʠʪʴ ʟʘʚʦʜ ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 75 ʤʣʥ ʣʠʪʨʦʚ ʥʝʨʝʥʪʘʙʝʣʴʥʦ. 

ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ: ʙʠʦʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʪʘʥʦʣʘ ʠʤʝʝʪ ʜʚʝ 

ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʝ ʢʦʣʦʥʥʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʘʚʦʜʘ ʧʠʱʝʚʦʛʦ ʩʧʠʨʪʘ, 

ʛʜʝ ʪʘʢʠʭ ʢʦʣʦʥ ʧʷʪʴ. 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ: ʪʦʧʣʠʚʥʳʡ ʙʠʦʵʪʘʥʦʣ ʧʦʯʪʠ ʥʝ ʩʦʜʝʨʞʠʪ 

ʚʦʜʳ ï ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 99,8%. ʇʦʵʪʦʤʫ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʪ.  

ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚʥʦʛʦ ʵʪʘʥʦʣʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ. ʊʘʢ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʘʟʦʚʳʝ ʪʫʨʙʠʥʳ ʚ ʪʨʝʭʩʪʫʧʝʥʯʘʪʦʤ ʧʨʦʮʝʩʩʝ, ʘ ʠʤʝʥʥʦ, 

ʪʫʨʙʠʥʘ, ʧʦʪʨʝʙʣʷʷ ʛʘʟ, ʧʨʦʠʟʚʦʜʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʢʘʢ ʜʣʷ ʟʘʚʦʜʘ, 

ʪʘʢ ʠ ʜʣʷ ʚʥʝʰʥʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʯʝʥʴ ʛʦʨʷʯʠʝ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʠʜʫʪ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘ. ɽʱʝ ʪʝʧʣʳʡ ʚʳʭʣʦʧ ʠʜʝʪ ʥʘ 

ʩʫʰʢʫ ʙʘʨʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ ʤʳ ʠʤʝʝʪ ʧʦʯʪʠ 100% 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʛʘʟʘ. 

ɹʠʦʵʪʘʥʦʣ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʷʨʢʦʡ, ʙʝʥʟʠʥʦʤ ʠ ʜʨʫʛʠʤ 

ʪʦʧʣʠʚʦʤ. ʇʝʨʚʠʯʥʦʝ ʜʦʙʘʚʣʝʥʠʝ ʙʠʦʵʪʘʥʦʣʘ (10ï30%) ʚ ʪʦʧʣʠʚʦ 

ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʚ 2.5ï3 ʨʘʟʘ, ʫʤʝʥʴʰʘʝʪ ʚʳʙʨʦʩ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʜʦ 70%. 

ʇʨʦʠʟʚʦʜʠʤʳʝ ʚ ʤʠʨʝ ʪʦʧʣʠʚʘ ʩ ʜʦʙʘʚʢʘʤʠ ʙʠʦʵʪʘʥʦʣʘ, ʥʝ 

ʪʨʝʙʫʶʱʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ: 

ɽ-15: 85% ʙʝʥʟʠʥʘ / 15% ʙʠʦʵʪʘʥʦʣʘ (ʥʦ ʩ ʦʛʦʚʦʨʢʦʡ: ʪʦʣʴʢʦ ʜʣʷ 

ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʣʷ çʘʚʪʦʤʦʙʠʣʝʡ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʦʧʣʠʚʘè (ɸʋʇʊ), çflexible-fuel vehicleè (FFV). ʕʪʘ 

ʤʘʨʢʘ ʪʦʧʣʠʚʘ ʥʘʤʥʦʛʦ ʜʝʰʝʚʣʝ, ʧʦʵʪʦʤʫ ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦʩʦʤ; 

ɽ-10: 90% ʙʝʥʟʠʥʘ / 10% ʙʠʦʵʪʘʥʦʣʘ; 

ɽ-5: 95% ʙʝʥʟʠʥʘ / 5% ʙʠʦʵʪʘʥʦʣʘ; 

ɽï7: 93% ʙʝʥʟʠʥʘ / 7% ʙʠʦʵʪʘʥʦʣʘ. 

ʊʦʧʣʠʚʘ ʩ ʜʦʙʘʚʢʘʤʠ ʙʠʦʵʪʘʥʦʣʘ, ʪʨʝʙʫʶʱʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʚʠʛʘʪʝʣʷ: 

ɽ-20: 80% ʙʝʥʟʠʥʘ / 20% ʙʠʦʵʪʘʥʦʣʘ; 

E-85: 15% ʙʝʥʟʠʥʘ / 85% ʙʠʦʵʪʘʥʦʣʘ. 

ʅʘ ʨʠʩʫʥʢʝ 3.4 ʧʦʢʘʟʘʥʳ ʤʘʩʰʪʘʙʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʵʪʘʥʦʣʘ. ʆʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʵʪʘʥʦʣʘ 

ʩʪʨʘʥʘʤʠ-ʤʠʨʦʚʳʤʠ ʣʠʜʝʨʘʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʨʠʩʫʥʦʢ 3.5. 
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ʈʠʩ. 3.4. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʵʪʘʥʦʣʘ (ʀʩʧʘʥʠʷ) 

 
ʈʠʩ. 3.5. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʵʪʘʥʦʣʘ ʚ ʤʠʨʝ (ʜʘʥʥʳʝ ʟʘ 2018 ʛʦʜ). 

ʀʩʪʦʯʥʠʢ [2].  
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ʀʟ ʧʨʦʠʟʚʦʜʠʤʳʭ 26 504 ʤʣʥ. ʛʘʣʣʦʥʦʚ ʙʠʦʵʪʘʥʦʣʘ 15 250 ʤʣʥ. 

ʛʘʣʣʦʥʦʚ (58%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʉʐɸ (28 ʟʘʚʦʜʦʚ ʚ 7 ʰʪʘʪʘʭ), 

7295 ʤʣʥ. ʛʘʣʣʦʥʦʚ (27%) ï ʚ ɹʨʘʟʠʣʠʠ, ʠ 1377 ʤʣʥ. ʛʘʣʣʦʥʦʚ 

(5%) ï ʥʘ ʩʪʨʘʥʳ ɽʉ. ʆʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʙʠʦʵʪʘʥʦʣʘ ʧʦ 

ʧʨʦʛʥʦʟʘʤ ʚʳʨʘʩʪʝʪ ʜʦ 64,8 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʉʐɸ ʢ 2025 ʛʦʜʫ ʧʨʠ 

ʪʝʤʧʝ ʨʦʩʪʘ 14,0% ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2025 ʛʦʜ. ʉʘʤʳʤ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʨʳʥʢʦʤ ʙʠʦʵʪʘʥʦʣʘ ʤʦʞʝʪ ʩʪʘʪʴ ɸʟʠʘʪʩʢʦ-

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ. ʉʪʠʤʫʣʳ ʤʘʩʰʪʘʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʵʪʘʥʦʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʙʨʦʩʳ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʘʥ 

ʦʪ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʩʳʨʦʡ ʥʝʬʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʦʙʷʟʳʚʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʠʦʵʪʘʥʦʣʴʥʳʝ ʪʦʧʣʠʚʥʳʝ ʩʤʝʩʠ ʚʦ ʚʩʝʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ.  

ʈʦʩʩʠʠ ʠʟ-ʟʘ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʤʝʥʴʰʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʭ ʮʝʥ ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʪʨʫʜʥʝʝ 

ʜʦʙʠʪʴʩ̫  ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʵʪʘʥʦʣʘ ʠʟ 

ʧʠʱʝʚʦʛʦ ʩʳʨʴʷ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʤʦʛʫʪ ʩʪʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʙʠʦʪʦʧʣʠʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʥʳ ʫʥʠʢʘʣʴʥʳʝ ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʦʤʙʠʥʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʵʥʟʠʤʘʤʠ, ʩʧʦʩʦʙʥʳʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ 

ʣʠʛʥʦʮʝʣʣʶʣʦʟʳ. ʉʦʩʪʘʚ ʛʠʜʨʦʣʠʟʘʪʦʚ ʣʠʛʥʦʮʝʣʣʶʣʦʟʳ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʝʥ ʠ ʧʣʦʭʦ ʧʦʜʜʘʝʪʩʷ ʬʝʨʤʝʥʪʘʮʠʠ ʦʙʳʯʥʳʤʠ ʩʧʠʨʪʦʚʳʤʠ 

ʜʨʦʞʞʘʤʠ. ɹʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʩ 

ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʜʨʦʞʞʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ, ʪʘʢ ʠ ʤʝʪʦʜʦʚ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

ʃʫʯʰʠʤ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ 

ʰʪʘʤʤ Saccharomycescerevisiae, ʚ ʢʦʪʦʨʳʡ ʚʚʝʜʝʥʳ ʛʝʥʳ ʫʪʠʣʠʟʘʮʠʠ 

ʢʩʠʣʦʟʳ ʠʟ ʜʨʦʞʞʝʡ Pichiapastoris. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʳ ʜʨʦʞʞʠ, 

ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʚʳʭʦʜ ʵʪʘʥʦʣʘ ʥʘ 40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʰʪʘʤʤʦʤ. ʈʘʩʱʝʧʣʝʥʥʘʷ ʜʦ ʨʘʩʪʚʦʨʠʤʳʭ ʩʘʭʘʨʦʚ ʣʠʛʥʦʮʝʣʣʶʣʦʟʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʙʨʘʞʠʚʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʣʫʯʝʥʠʝʤ 

ʵʪʘʥʦʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʜʝʛʠʜʨʘʪʘʮʠʝʡ ʧʦʣʫʯʘʶʪ ʪʦʧʣʠʚʥʳʡ ʙʠʦʵʪʘʥʦʣ. 

ɺʳʧʫʩʢ ʙʠʦʵʪʘʥʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʈʦʩʩʠʠ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʪʦʨʤʦʟʠʣʩʷ ʪʝʤ, ʯʪʦ ʦʥ ʧʦʧʘʜʘʣ ʧʦʜ ʜʝʡʩʪʚʠʝ ʟʘʢʦʥʘ ʦ 

ʛʦʩʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʦʨʦʪʘ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʠ ʥʘ 

ʥʝʛʦ ʜʝʡʩʪʚʦʚʘʣ ʘʢʮʠʟʥʳʡ ʥʘʣʦʛ. ʅʦ 28 ʥʦʷʙʨʷ 2019 ʛ. ʚ ʈʦʩʩʠʠ 

ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʧʦʨʷʜʦʢ 
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ʦʙʦʨʦʪʘ ʪʦʧʣʠʚʥʦʛʦ ʙʠʦʵʪʘʥʦʣʘ (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 28.11.2018 

N 448-ʌɿ). ɼʦʢʫʤʝʥʪʦʤ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ "ʙʠʦʵʪʘʥʦʣ", 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ ʠ 

ʧʦʩʪʘʚʢʠ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʦʛʦ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʙʫʪʘʥʦʣʘ 
ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʙʠʦʪʦʧʣʠʚʦ ʙʣʠʞʘʡʰʝʛʦ 

ʙʫʜʫʱʝʛʦ ʷʚʣʷʝʪʩʷ ʙʠʦʙʫʪʘʥʦʣ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʠʟ 

ʦʩʘʭʘʨʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʧʫʪʝʤ ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʦʡ 

ʬʝʨʤʝʥʪʘʮʠʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʙʠʦʤʘʩʩʫ ʥʘʜʦ ʧʨʝʜʦʙʨʘʙʦʪʘʪʴ, 

ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʩʣʦʞʥʳʝ ʫʛʣʝʚʦʜʳ ʚ 

ʨʘʩʪʚʦʨʠʤʳʝ ʩʘʭʘʨʘ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ 

ʘʥʘʵʨʦʙʥʳʤʠ ʘʮʝʪʦʙʫʪʠʣʦʚʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ɹʫʪʘʥʦʣ ʥʘʯʘʣ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ 10-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʠ 

Clostridium acetobutylicum. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʘʥʥʦʝ ʙʨʦʞʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ï ʘʮʝʪʦʥʘ, 

ʙʫʪʠʣʦʚʦʛʦ ʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʧʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʫʛʣʝʢʠʩʣʦʪʳ ʠ ʚʦʜʦʨʦʜʘ. ʆʪʥʦʰʝʥʠʝ ʙʫʪʘʥʦʣ: ʘʮʝʪʦʥ: 

ʵʪʘʥʦʣ ʚ ʧʨʦʜʫʢʪʘʭ ʨʝʘʢʮʠʠ ʨʘʚʥʦ 6:3:1. ʇʦʩʣʝ ʦʪʛʦʥʘ ʘʮʝʪʦʥʘ ʠ 

ʩʧʠʨʪʦʚ ʠʟ ʦʪʩʪʘʶʱʝʛʦ ʦʪʭʦʜʘ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʙʘʨʜʳ) ʠʟʚʣʝʢʘʶʪ 

ʚʠʪʘʤʠʥ ɺ2, ʢʦʪʦʨʳʡ ʧʨʦʜʫʮʠʨʫʝʪ ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʳʝ ʙʘʢʪʝʨʠʠ. 

ʉʳʨʴʸʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʩʘʭʘʨʥʳʡ ʪʨʦʩʪʥʠʢ, ʩʚʝʢʣʘ, 

ʢʫʢʫʨʫʟʘ, ʧʰʝʥʠʮʘ, ʤʘʥʠʦʢʘ, ʘ ʚ ʙʫʜʫʱʝʤ ʠ ʮʝʣʣʶʣʦʟʘ. ʇʨʠ 

ʘʮʝʪʦʥʦʙʫʪʠʣʦʚʦʤ ʙʨʦʞʝʥʠʠ: 

- ʠʟ 1 ʪ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 25 ʤ
3
 ʚʦʜʦʨʦʜʘ, 340 ʢʛ 

ʙʫʪʘʥʦʣʘ ʠ 110 ʢʛ ʘʮʝʪʦʥʘ, ʪʦ ʝʩʪʴ ʩ 1 ʛʘ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʣʘʥʪʘʮʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ 875 ʤ
3
 ʚʦʜʦʨʦʜʘ, 12 ʪ ʙʫʪʘʥʦʣʘ ʠ 4 ʪ ʘʮʝʪʦʥʘ; 

- ʠʟ 1 ʪ ʩʪʝʙʣʝʡ ʩʦʨʛʦ - 30 ʤ
3
 ʚʦʜʦʨʦʜʘ, 114 ʢʛ ʙʫʪʘʥʦʣʘ ʠ 40 ʢʛ 

ʘʮʝʪʦʥʘ, ʠʣʠ ʩ 1 ʛʘ ʧʣʘʥʪʘʮʠʡ ʩʘʭʘʨʥʦʛʦ ʩʦʨʛʦ - 900 ʤ
3
 ʚʦʜʦʨʦʜʘ, 

3.4 ʪ ʙʫʪʘʥʦʣʘ ʠ 1.2 ʪ ʘʮʝʪʦʥʘ. 

ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʪʘʥʦʣʘ ʙʦʣʝʝ ʩʣʦʞʝʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʵʪʘʥʦʣʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪɻʘʧʦʚ: 

- ʧʝʨʚʳʡ ʵʪʘʧ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʦʨʚʘʪʴ ʮʝʣʣʶʣʦʟʥʫʶ 

ʦʙʦʣʦʯʢʫ ʢʣʝʪʦʢ ʠʩʭʦʜʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ. ʇʨʦʠʟʚʦʜʠʪʩʷ 

ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʦʡ ʙʠʦʤʘʩʩʳ (ʦʧʠʣʢʠ, ʪʦʨʬ, 

ʩʦʣʦʤʘ) ʩ ʧʦʤʦʱʴʶ ʧʦʤʦʣʘ ʜʦ ʤʠʢʨʦʥʥʳʭ ʨʘʟʤʝʨʦʚ; 

- ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ ʛʝʤʠʮʝʣʣʶʣʦʟʳ ʠ ʮʝʣʣʶʣʦʟʳ ʥʘ 

ʧʨʦʩʪʳʝ ʛʝʢʩʦʟʥʳʝ ʠ ʧʝʥʪʦʟʥʳʝ ʩʘʭʘʨʘ; 

- ʬʝʨʤʝʥʪʘʮʠʷ ʧʨʦʩʪʳʭ ʩʘʭʘʨʦʚ ʚ ʙʠʦʙʫʪʘʥʦʣ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ClostridiumbeijerinckiiP206. 

https://chem21.info/info/1581
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ɺʳʭʦʜ ʙʠʦʙʫʪʘʥʦʣʘ ʩʦʩʪʘʚʣʷʝʪ 35-38% ʦʪ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ɺ 

1950-ʝ ʛʦʜʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʪʘʥʦʣʘ ʠ ʘʮʝʪʦʥʘ ʙʳʣʦ ʩʚʝʨʥʫʪʦ ʠʟ-ʟʘ ʢʦʥʢʫʨʝʥʮʠʠ 

ʩ ʥʝʬʪʝʭʠʤʠʯʝʩʢʠʤ ʩʠʥʪʝʟʦʤ. ɺ ʉʉʉʈ ʠ ʟʘʪʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʪʘʥʦʣʘ 

ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ,ʧʨʠ ʵʪʦʤ ʚʝʩʴ ʦʙʨʘʟʫʶʱʠʡʩʷ 

ʚʦʜʦʨʦʜ ʚʳʧʫʩʢʘʣʩʷ ʚ ʘʪʤʦʩʬʝʨʫ (ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʰʝʣ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʫʛʣʝʢʠʩʣʦʪʳ).ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʢʦʥʮʝ 50-60-ʭ ʛʦʜʦʚ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚ ʠʟ ʙʠʦʤʘʩʩʳ (ʙʠʦʚʦʜʦʨʦʜ, ʙʠʦʤʝʪʘʥ, 

ʙʠʦʙʫʪʘʥʦʣ, ʙʠʦʘʮʝʪʦʥ ʠ ʙʠʦʵʪʘʥʦʣ) ʩ ʪʦʡ ʣʠʰʴ ʦʛʦʚʦʨʢʦʡ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ, ʘ ʢʘʢ ʭʠʤʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʨʝʘʢʪʠʚʳ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ, ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʮʝʥ ʥʘ ʥʝʬʪʴ ʚ 80-ʝï90-ʝ ʛʦʜʳ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʨʘʩʪʚʦʨʠʪʝʣʝʡ ʩʪʘʣʦ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ. 

ʇʦʵʪʦʤʫ ʚʦʟʚʨʘʪ ʠʥʪʝʨʝʩʘ ʢ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚ ʩʚʷʟʠ ʩ 

ʧʦʷʚʠʚʰʠʤʠʩʷ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʙʫʪʘʥʦʣʘ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʪʦʧʣʠʚʘ ʟʘʩʪʘʚʠʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʘʢʦʧʣʝʥʥʦʤʫ ʦʧʳʪʫ ʠ ʥʘ ʝʛʦ 

ʦʩʥʦʚʝ ʨʘʟʚʠʚʘʪʴ ʵʪʫ ʦʪʨʘʩʣʴ ʚ ʈʦʩʩʠʠ [7].  

ɹʠʦʙʫʪʘʥʦʣ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʘʥʦʣʦʤ: 

- ʙʠʦʙʫʪʘʥʦʣ ʧʦ ʩʚʦʠʤ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʙʣʠʟʦʢ ʢ ʙʝʥʟʠʥʫ 

ʠ ʣʝʛʢʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʦʙʳʯʥʳʤ ʙʝʥʟʠʥʦʤ (ʙʫʪʘʥʦʣ ʢʠʧʠʪ ʧʨʠ 

117Áʉ);  

- ʙʣʘʛʦʜʘʨʷ ʥʠʟʢʦʤʫ ʜʘʚʣʝʥʠʶ ʧʘʨʦʚ ʙʠʦʙʫʪʘʥʦʣ ʠʤʝʝʪ ʙʦʣʝʝ 

ʥʠʟʢʫʶ ʣʝʪʫʯʝʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʘʨʝʥʠʷ (ʚ 6 ʨʘʟ ʤʝʥʴʰʝ 

ʠʩʧʘʨʷʝʪʩʷ, ʯʝʤ ʵʪʘʥʦʣ, ʠ ʚ 13,5 ʨʘʟ ʤʝʥʝʝ ʣʝʪʫʯ, ʯʝʤ ʙʝʥʟʠʥ), 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥ ʙʝʟʦʧʘʩʥʝʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; 

- ʫʜʝʣʴʥʦʝ ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ ʙʠʦʙʫʪʘʥʦʣʘ ʙʣʠʞʝ ʢ ʪʘʢʦʚʦʡ 

ʙʝʥʟʠʥʘ (27 ʂɼʞ/ʣ, ʠʣʠ 84% ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʙʝʥʟʠʥʘ), 

ʯʝʤ ʵʪʘʥʦʣʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʙʫʪʘʥʦʣ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʥ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ; 

- ʙʠʦʙʫʪʘʥʦʣ ʤʦʞʝʪ ʜʦʙʘʚʣʷʪʴʩʷ ʚ ʙʝʥʟʠʥ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʯʝʤ ʙʠʦʵʪʘʥʦʣ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʠʦʙʫʪʘʥʦʣ ʤʦʞʝʪ 

ʜʦʙʘʚʣʷʪʴʩʷ ʚ ʙʝʥʟʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 10% ʚ ɽʚʨʦʧʝ ʠ ʜʦ 11,5 ʚ 

ʉʐɸ ʙʝʟ ʤʦʜʠʬʠʢʘʮʠʠ ʜʚʠʛʘʪʝʣʷ. ʀʤʝʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʙʫʪʘʥʦʣʘ 

ʚ ʙʝʥʟʠʥʝ ʜʦ 16% ʧʦ ʦʙʲʝʤʫ. 

- ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʘʷ ʙʠʦʙʫʪʘʥʦʣ, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʩʢʣʦʥʥʘ ʢ ʨʘʩʩʣʦʝʥʠʶ, ʯʝʤ ʩʤʝʩʴ ʵʪʘʥʦʣ/ʙʝʥʟʠʥ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 
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ʜʠʩʪʨʠʙʫʮʠʠ, ʥʝ ʪʨʝʙʫʷ ʤʦʜʠʬʠʢʘʮʠʠ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ, 

ʭʨʘʥʠʣʠʱ ʠʣʠ ʟʘʧʨʘʚʦʢ;  

- ʙʠʦʙʫʪʘʥʦʣ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʘʥʦʣʦʤ;  

- ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʱʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʪʘʥʦʣʘ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʧʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʙʫʪʘʥʦʣʘ 

(ʥʝʦʙʭʦʜʠʤʳ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʝʨʤʝʥʪʘʮʠʠ ʠ ʜʠʩʪʠʣʣʷʮʠʠ); 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʙʫʪʘʥʦʣʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʚʦ ʤʥʦʛʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʠ ʵʥʝʨʛʝʪʠʢʝ ʚʦʜʦʨʦʜʘ. 

ʊʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʠʨʦʣʠʟʘ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ 

ʩʞʠʞʝʥʠʷ ʙʠʦʤʘʩʩʳ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ 8 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʠʦʵʥʝʨʛʝʪʠʢʝè ʥʘ ʧʨʠʤʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʥʦʚʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʠʜʘ 

ʙʠʦʤʘʩʩʳ ï ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʠʚʘʶʪʩʷ 

ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ. 
1. ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʤʘʩʩʳ ʢʘʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʙʠʦʤʘʩʩʳ.  

2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ:  

- ʛʘʟʠʬʠʢʘʮʠʷ ʙʠʦʤʘʩʩʳ; 

- ʤʝʪʘʥʦʚʦʝ ʩʙʨʘʞʠʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ; 

- ʧʦʣʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʘʣʦʯʥʦʛʦ ʛʘʟʘ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʜʠʟʝʣʷ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʵʪʘʥʦʣʘ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʙʫʪʘʥʦʣʘ. 

ɺ ʦʪʚʝʪʝ ʦʧʠʰʠʪʝ:  

ʘ) ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ/ʫʩʪʘʥʦʚʦʢ;  

ʙ) ʢʘʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʶʪʩʷ;  

ʚ) ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

3. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʨʝʩʫʨʩʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ.  
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4.1. ʈɽʉʋʈʉʓ ʉʆʃʅɽʏʅʆʁ ʕʅɽʈɻʀʀ. ʀʉʊʆʏʅʀʂʀ 

ɼɸʅʅʓʍ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʈɽʉʋʈʉʆɺ 

ʉʆʃʅɽʏʅʆʁ ʕʅɽʈɻʀʀ. ʄɽʊʆɼʀʂɸ 

ʆʇʈɽɼɽʃɽʅʀʗ ʈɽʉʋʈʉʆɺ ʀ ʇʆʊɽʅʎʀɸʃʆɺ 

ʉʆʃʅɽʏʅʆʁ ʕʅɽʈɻʀʀ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʦʢ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʦʚ ʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʚʦʧʨʦʩʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ʢ ʦʮʝʥʢʘʤ ʨʝʩʫʨʩʦʚ/ʧʦʪʝʥʮʠʘʣʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦ ʨʝʩʫʨʩʘʭ, 

ʧʦʪʝʥʮʠʘʣʘʭ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʦʢ ʠ ʩʪʘʥʮʠʡ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʝʦʙʭʦʜʠʤʳ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʦ ʯʘʩʦʚʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʩ ʫʯʝʪʦʤ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʧʨʠʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʘʩʦʚʳʭ ʩʫʤʤ 

ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ). ɺ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ (ʩʨʝʜʥʝʜʥʝʚʥʳʝ), ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ, ʠ 

ï ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ ï ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʭʦʜʷʱʝʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʠʣʠ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʧʨʝʜʝʣʠʪʴ ʧʘʜʘʶʱʫʶ ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ 

ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʦʜʘʤʠ: 

-  ʘʥʘʣʠʪʠʯʝʩʢʠʤ, ʢʦʛʜʘ ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ; 

-  ʤʥʦʛʦʣʝʪʥʠʤʠ ʥʘʟʝʤʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ; 

-  ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ 

ʠ ʥʘʟʝʤʥʳʭ ʜʘʥʥʳʭ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʦʯʢʝ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʡ ʢ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʩʪʠ, ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʷʜʦʚ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʦ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʥʘʟʝʤʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʦʜʷʪʩʷ ʚ 

ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ (ʙʶʣʣʝʪʝʥʠ, ʩʧʨʘʚʦʯʥʠʢʠ) ʠ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʫʧʘ 

(ʦʪʢʨʳʪʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ). ʈʷʜ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭ 

ʚʳʭʦʜ ʚ ʠʥʪʝʨʥʝʪ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʫʙʝʞʥʳʭ), ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ 

ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ 

ʉʉʉʈ ï ʚ ʦʪʢʨʳʪʦʤ (RETScreen, NASA POWER) ʠʣʠ ʚ 

ʢʦʤʤʝʨʯʝʩʢʦʤ ʜʦʩʪʫʧʝ (Meteonorm, 3TIER). 
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ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʦʯʥʦʩʪʠ ʦʮʝʥʦʢ ʨʝʩʫʨʩʦʚ/ʧʦʪʝʥʮʠʘʣʦʚ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʡ ʠʤʝʝʪ ʯʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʷʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʩʝʟʦʥʘ ʠ ʩʫʪʦʢ. ʕʪʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʘʪʤʦʩʬʝʨʳ ʠ ʨʝʞʠʤʦʤ ʦʙʣʘʯʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʵʪʘʧʝ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʠ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʦʡ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʝʞʠʤʘ ʛʝʣʠʦʫʩʪʘʥʦʚʦʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʦʢ ʠ ʩʪʘʥʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʯʘʩʦʚʳʭ ʠ/ʠʣʠ ʩʫʪʦʯʥʳʭ ʩʫʤʤ 

ʧʘʜʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ). 

ʅʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʪ.ʝ. ʧʣʦʪʥʦʩʪʴ ʩʝʪʠ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. 

ʇʨʠ ʨʝʜʢʦʡ ʩʝʪʠ ʩʪʘʥʮʠʡ ʟʦʥʘ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʧʫʥʢʪʳ ʨʘʟʤʝʱʝʥʠʷ ʛʝʣʠʦʫʩʪʘʥʦʚʦʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʧʨʝʚʳʰʘʝʪ ʟʦʥʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʩʝʨʴʸʟʥʦʡ ʜʣʷ ʦʙʰʠʨʥʳʭ 

ʨʝʛʠʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʈʦʩʩʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʡ ʩʝʪʴ 

ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʘʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ, 

ʧʨʠʙʝʛʘʶʪ ʢ ʤʝʪʦʜʘʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʠ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʘʥʥʳʭ 

ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. ʆʜʥʘʢʦ, ʪʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʣʘʥʜʰʘʬʪʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʦʙʱʠʡ ʰʠʨʦʪʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʛʦʜʳ, ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʘʣʴʙʝʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʱʫʪʠʤʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ ʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʢʘʭ ʠʣʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʷʚʣʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʦʷʚʰʠʤʩʷ ʧʦʜʭʦʜʦʤ ʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

ʀʩʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 30 
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ʣʝʪ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʨʘʜʠʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʝʨʝʥʦʩʘ 

ʠʟʣʫʯʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ʩ ʫʯʝʪʦʤ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʦʙ 

ʫʩʨʝʜʥʝʥʥʦʡ ʧʦ ʚʝʨʪʠʢʘʣʠ ʦʙʣʘʯʥʦʩʪʠ, ʦʧʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʝ 

ʦʙʣʘʢʦʚ, ʩʦʜʝʨʞʘʥʠʠ ʘʵʨʦʟʦʣʝʡ, ʤʘʣʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʪʤʦʩʬʝʨʳ ʠ 

ʪ.ʜ., ʣʠʙʦ ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʩʚʷʟʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʥʘʟʝʤʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʶʪʩʷ ʢʦʥʚʝʨʛʝʥʪʥʳʝ 

ʤʝʪʦʜʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʦʙʘ ʵʪʠ ʧʦʜʭʦʜʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʩʪʘʣʠ 

ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʠ ʩ ʛʘʟʘʤʠ (ʚʢʣʶʯʘʷ ʚʦʜʷʥʦʡ ʧʘʨ) ʠ ʘʵʨʦʟʦʣʷʤʠ 

ʚ ʘʪʤʦʩʬʝʨʝ. ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʘʪʤʦʩʬʝʨʳ ʠ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʜʝʢʩʳ ʷʩʥʦʩʪʠ 

(ʦʪʥʦʰʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʟʘʘʪʤʦʩʬʝʨʥʦʡ ʧʘʜʘʶʱʝʡ ʨʘʜʠʘʮʠʠ ʚ ʵʪʦʡ ʞʝ ʪʦʯʢʝ). 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʚʠʪʠʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʝʨʠʬʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʥʘʟʝʤʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʦ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ. ɺ ʪʘʙʣʠʮʝ 4.1 ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʙʘʟ ʜʘʥʥʳʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʦʝ 

ʧʦʢʨʳʪʠʝ (ʦʙʳʯʥʦ ʤʝʞʜʫ 60Áʩ.ʰ. ʠ 60Áʶ.ʰ.), ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠ 

ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ (ʚʧʣʦʪʴ ʜʦ 1ï10 ʢʤ), 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʦʚ ʠʟʤʝʨʝʥʠʡ (20 ʣʝʪ ʠ ʙʦʣʝʝ) ʠ ʚʳʩʦʢʦʝ 

ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʘʥʥʳʭ (ʩʫʪʦʯʥʳʝ, ʪʨʝʭʯʘʩʦʚʳʝ, ʯʘʩʦʚʳʝ). 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ, ʩʣʦʞʥʦʛʦ 

(ʦʩʦʙʝʥʥʦ ʛʦʨʥʦʛʦ) ʨʝʣʴʝʬʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʟʘʪʝʥʝʥʠʶ, ʧʦʛʨʝʰʥʦʩʪʠ 

ʜʘʥʥʳʭ ʚ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʫʩʣʦʚʠʡ ʦʙʣʘʯʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʵʨʦʟʦʣʝʡ ʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, ʙʦʣʴʰʠʤ ʘʣʴʙʝʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʦʣʷʥʳʭ ʧʫʩʪʳʥʴ, ʟʘʩʥʝʞʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʦʙʝʨʝʞʠʡ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʜʘʥʥʳʭ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʣʦʱʘʜʢʝ ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ. 

ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʘʜʘʶʱʝʡ ʨʘʜʠʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠʟʤʝʨʝʥʠʡ (ʚ ʚʠʜʠʤʦʤ ʠ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʘʣʠʟʦʤ ʥʘʟʝʤʥʳʭ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. 
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ɹɸɿʓ ɼɸʅʅʓʍ, ʉʆɼɽʈɾɸʑʀɽ ɺʈɽʄɽʅʅʓɽ ʈʗɼʓ 

ʇʈʀʍʆɼʗʑɽʁ ʅɸ ʇʆɺɽʈʍʅʆʉʊʔ ɿɽʄʃʀ ʉʆʃʅɽʏʅʆʁ 

ʈɸɼʀɸʎʀʀ, ʇʆʃʋʏɽʅʅʓɽ ʅɸ ʆʉʅʆɺɽ ʉʇʋʊʅʀʂʆɺʓʍ ɼɸʅʅʓʍ 

ʅʘʟʚʘʥʠʝ 

 

ʇʝʨʠ-

ʦʜʠʯʥʦʩʪʴ 

ʜʘʥʥʳʭ 

 

ʆʭʚʘʪ 

ʪʝʨʨʠʪʦʨʠʠ 
ɸʜʨʝʩ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

NSRDB 

update 
30 ʤʠʥʫʪ ʉʐɸ 

http://rredc.nrel.gov/solar/old_d

ata/nsrdb/  

NASA SRB 3 ʯʘʩʘ ɻʣʦʙʘʣʴʥʘʷ http://gewex-srb.larc.nasa.gov/  

NASA 

POWER 
1cʫʪʢʠ ɻʣʦʙʘʣʴʥʘʷ https://power.larc.nasa.gov/  

DLR-ISIS 3 ʯʘʩʘ ɻʣʦʙʘʣʴʥʘʷ http://www.pa.op.dlr.de/ISIS/  

HelioClim 1 ʯʘʩ 
ɽʚʨʦʧʘ ï 

ɸʬʨʠʢʘ 

http://www.soda-

is.com/eng/helioclim/  

SOLEMI 1 ʯʘʩ 

ɽʚʨʦʧʘ ï 

ɸʬʨʠʢʘ ï 

ɸʟʠʷ  

http://wdc.dlr.de/data_products/

services/solarenergy/  

SolarGIS 30 ʤʠʥʫʪ ɻʣʦʙʘʣʴʥʘʷ http://solargis.info/  

EnMetSol 1 ʯʘʩ 
ɽʚʨʦʧʘ ï 

ɸʬʨʠʢʘ 

https://www.uni-

oldenburg.de/en/physics/research/e

hf/energiemeteorology/enmetsol/  

IrSOLaV 1 ʯʘʩ 

ɽʚʨʦʧʘ ï 

ɸʬʨʠʢʘ ï 

ɸʟʠʷ ï 

ɸʤʝʨʠʢʘ 

http://irsolav.com/  

CM-SAF 

(SARAH) 
1 ʯʘʩ 

ɽʚʨʦʧʘ ï 

ɸʬʨʠʢʘ 
http://www.cmsaf.eu/  

SUNY- Solar 

Anywhere 
30 ʤʠʥʫʪ 

ʉʝʚʝʨʥʘʷ 

ɸʤʝʨʠʢʘ 
http://www.solaranywhere.com/  

MACC RAD 3 ʯʘʩʘ ɻʣʦʙʘʣʴʥʘʷ 

http://www.soda-

pro.com/es/help/macc-

rad/automatic-access  

PVGIS 1 ʯʘʩ 

ɽʚʨʦʧʘ ï 

ɸʬʨʠʢʘ ï 

ɸʟʠʷ 

http://re.jrc.ec.europa.eu/pvgis/  

Meteonorm 
TMY 

(1 ʯʘʩ) 
ɻʣʦʙʘʣʴʥʘʷ http://www.meteonorm.com/  

CPTEC/INPE 1cʫʪʢʠ   
ʖʞʥʘʷ 

ɸʤʝʨʠʢʘ 

http://satelite.cptec.inpe.br/radi

acao/  

 



 100 

Vaisala 1 ʯʘʩ ɻʣʦʙʘʣʴʥʘʷ 
http://www.vaisala.com  

 

Australian 

Bureau of 

Meteorology 

1 ʯʘʩ ɸʚʩʪʨʘʣʠʷ 

http://www.bom.gov.au/climate

/data-services/solar-

information.shtml  

ʄʠʨʦʚʦʡ 

ʮʝʥʪʨ 

ʨʘʜʠʘʮʠʦʥʥ

ʳʭ ʜʘʥʥʳʭ 

(ʄʎʈɼ, 

WRDC)  

1 ʯʘʩ ï ʜʣʷ 

ʟʘʨʫʙʝʞʥʳ

ʭ 

ʘʢʪʠʥʦʤʝʪʨ

ʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ,  

1 ʩʫʪʢʠ ï 

ʜʣʷ 

ʨʦʩʩʠʡʩʢʠʭ 

ʩʪʘʥʮʠʡ 

ɻʣʦʙʘʣʴʥʘʷ 

(ʜʘʥʥʳʝ 

ʥʘʟʝʤʥʳʭ 

ʘʢʪʠʥʦʤʝʪʨ

ʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ) 

http://wrdc.mgo.rssi.ru/wwwro

otnew/wrdc_ru_new.htm  

ʆʪʜʝʣʴʥʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʝʨʠʬʠʢʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ ʧʦ 

ʥʘʟʝʤʥʳʤ ʠʟʤʝʨʝʥʠʷʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ. ʅʘ ʵʪʦʡ 

ʦʩʥʦʚʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʡ ʚʳʙʠʨʘʶʪ 

ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [1]. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʧʦʣʫʯʠʣʘ ʛʣʦʙʘʣʴʥʘʷ ʧʦ 

ʦʭʚʘʪʫ ʙʘʟʘ ʜʘʥʥʳʭ NASA POWER (NASA Prediction Of Worldwide 

Energy Resources) [2], ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʝʨʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʥʝʝ ʚ 

ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3]. ɹɼ NASA POWER 

ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ MERRA-2, GEOS 5.12.4. ʇʨʠ ʝʝ 

ʩʦʟʜʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʝʢʪʦʚ ʠ ʤʦʜʝʣʝʡ:  

- NASA/GEWEX Surface Radiation Budget (SRB) Project, CERES 

Fast Longwave and Shortwave Radiative Fluxes (FLASH Flux)ï 

ʜʣʷʧʦʣʫʯʝʥʠʷʠʩʭʦʜʥʳʭʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭʜʘʥʥʳʭ; 

- Global Modeling and Assimilation Office (GMAO) ï 

ʠʩʪʦʯʥʠʢʠʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭʜʘʥʥʳʭ; 

- Global Precipitation Climatology Project (GPCP) ï 

ʠʩʪʦʯʥʠʢʠʜʘʥʥʳʭʦʙʦʩʘʜʢʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʷ ɹɼ NASA POWER ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʚʳʨʘʞʝʥʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʫʜʦʙʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ  

ï ʩʨʝʜʥʝʯʘʩʦʚʳʝ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ (ʜʣʷ ʢʘʞʜʦʛʦ ʜʥʷ (ʩʫʪʦʢ) ʚ 

ʧʝʨʠʦʜ ʩ 1983 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʩʨʝʜʥʠʝ 

https://power.larc.nasa.gov/
https://power.larc.nasa.gov/
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ʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʝ ʘʪʤʦʩʬʝʨʳ ʠ ʥʘ ʫʨʦʚʥʝ ɿʝʤʣʠ;  

ï ʠʥʜʝʢʩʳ ʷʩʥʦʩʪʠ,  

ï ʯʘʩʦʚʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʘʭ 10, 50 ʤ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 2 ʤ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʥʳʝ ʚʝʣʠʯʠʥʳ, ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ (1ʭ1)Ü. ʄʘʩʩʠʚʳ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʧʦ 

ʚʦʟʤʦʞʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ (ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʠ ʩʦʣʥʝʯʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ, ʩʦʣʥʝʯʥʳʝ ʢʫʭʥʠ, ʩʠʩʪʝʤʳ ʩ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʵʥʝʨʛʠʠ ʠ 

ʪʝʧʣʘ  ʠ ʪ.ʜ.). ʈʷʜʳ ʯʘʩʦʚʳʭ ʠ ʩʫʪʦʯʥʳʭ ʩʫʤʤ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʚ ʥʝʢʦʪʦʨʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʷʪʴ 

ʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʘʣʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʥʦ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʝʜʥʶʶ ʤʥʦʛʦʣʝʪʥʶʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʪʝʚʳʭ 

ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʡ (ʪ.ʝ. ʦʮʝʥʠʚʘʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ). 

 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʘʣʦʚʦʛʦ 

ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 
ɺʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʪʝʨʤʠʥʘʤ çʨʝʩʫʨʩʳè ʠ 

çʧʦʪʝʥʮʠʘʣʳè ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʩʫʨʩʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʨʝʜʥʠʝ ʟʘ ʛʦʜ/ 

ʩʨʝʜʥʠʝ ʟʘ ʦʪʜʝʣʴʥʳʝ ʩʝʟʦʥʳ ʩʫʪʦʯʥʳʝ ʩʫʤʤʳ ʩʫʤʤʘʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʣʠ ʥʘʢʣʦʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʫʨʦʚʥʝ ɿʝʤʣʠ. ʂʘʢ ʫʞʝ 

ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʚʘʣʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʵʥʝʨʛʠʠ ï ʵʪʦ ʩʨʝʜʥʠʡ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ 

ʜʘʥʥʦʤ ʚʠʜʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʠ ʧʦʣʥʦʤ ʝʝ 

ʧʨʝʚʨʘʱʝʥʠʠ ʚ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʵʥʝʨʛʠʶ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 

ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʛʦʜʦʚʳʝ ʩʫʤʤʳ ʩʫʤʤʘʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʚʩʶ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʪʦʯʢʠ, ʪʦ ʦʥ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʩʫʤʤʘʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʝʜʠʥʠʯʥʦʡ 

ʧʣʦʱʘʜʠ ʠ ʟʘʜʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʦʙʳʯʥʦ ʚ 

ʢɺʪʯ/ʤ
2
/ʛʦʜ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ï ʚʚʠʜʫ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʨʷʜʳ ʜʘʥʥʳʭ (ʨʝʘʥʘʣʠʟʳ, 

ʥʘʟʝʤʥʳʝ ʠʟʤʝʨʝʥʠʷ) ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʩ 

ʫʯʝʪʦʤ ʢʦʦʨʜʠʥʘʪ ʠ ʩʨʝʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ 

ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʠʣʠ ʪʝʨʨʠʪʦʨʠʠ. 
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ɼʣʷ ʧʨʦʩʪʝʡʰʠʭ ʦʮʝʥʦʢ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʚʘʣʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ɻʀʉ ɺʀʕ ʈʌ (https://gisre.ru/maps ) ʠʣʠ ʙʘʟʫ ʜʘʥʥʳʭ NASAPOWER 

(ʤʘʨʰʨʫʪ ʥʘ ʩʘʡʪʝ:  

- ʈʘʟʜʝʣ Data Access Viewer 

- - Renewable Energy  

- - - Climatology 

- - - - Parameters for Tilted PV Panels 

- - - - - Solar Irradiance for Equator Facing Tilted Surfaces. ɼʘʣʝʝ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʢʣʦʥ ʧʨʠʥʠʤʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ). 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ï ʯʘʩʪʴ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʚ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʵʥʝʨʛʠʶ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ. 

ʉʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʨʠʝʥʪʠʨʫʶʪ ʥʘ ʶʛ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ 

ʫʛʣʦʤ ʜʣʷ ʩʙʦʨʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ. ɽʩʣʠ ʩʠʩʪʝʤʳ 

ʥʝ ʩʥʘʙʞʝʥʳ ʪʨʝʢʝʨʘʤʠ (ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʣʝʞʝʥʠʷ ʧʨʠʝʤʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘ ʉʦʣʥʮʝʤ), ʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʫʛʣʘʤʠ 

ʥʘʢʣʦʥʘ ʷʚʣʷʶʪʩʷ ʫʛʦʣ, ʨʘʚʥʳʡ ʰʠʨʦʪʝ ʤʝʩʪʘ ű (ʜʣʷ ʥʝʧʦʜʚʠʞʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ) ʠ ʫʛʦʣ ʨʘʚʥʳʡ (űÑ15Á) ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʠ ʪʝʧʣʦʛʦ 

ʧʦʣʫʛʦʜʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʩ ʩʝʟʦʥʥʦ ʠʟʤʝʥʷʝʤʳʤ 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʪʦʯʢʝ ʤʦʞʥʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʠʧʦʚʦʛʦ ʧʦ ʩʚʦʠʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʌʕʄ), 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʶʛ ʠ ʠʤʝʶʱʝʛʦ ʫʛʦʣ ʥʘʢʣʦʥʘ, ʨʘʚʥʳʡ ʰʠʨʦʪʝ 

(ʢɺʪʯ/ʤ
2
/ʛʦʜ). ɿʜʝʩʴ ʤ

2
 ʦʪʥʦʩʠʪʩʷ ʢ ʧʣʦʱʘʜʠ ʧʨʠʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʌʕʄ 

ʨʘʙʦʪʘʝʪ ʥʘ ʙʝʩʢʦʥʝʯʥʫʶ ʥʘʛʨʫʟʢʫ ʠʣʠ ʧʨʠʩʦʝʜʠʥʝʥ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ, ʪ.ʝ. ʚʩʷ ʧʨʦʠʟʚʝʜʝʥʥʘʷ ʠʤ ʵʥʝʨʛʠʷ ʧʦʪʨʝʙʣʷʝʪʩʷ.  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʜʣʷ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʦʛʦ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʪʝʚʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ, ʟʘʥʠʤʘʶʱʝʡ ʚʩʶ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʪʠʧʦʚʳʭ ʌʕʄ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʜ ʫʛʣʦʤ, ʨʘʚʥʳʤ ʰʠʨʦʪʝ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʩ ʫʯʝʪʦʤ ʟʘʪʝʥʝʥʠʷ) (ʢɺʪʯ/ʛʦʜ). 

ʋʜʦʙʥʦ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
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ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʩʝʪʝʚʦʡ ʩʪʘʥʮʠʠ 

ʥʝʢʦʪʦʨʦʡ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, 1 ʄɺʪ), ʣʠʙʦ ʩʪʘʥʮʠʠ, 

ʟʘʥʠʤʘʶʱʝʡ ʥʝʢʦʪʦʨʫʶ ʝʜʠʥʠʯʥʫʶ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, 

ʥʘʧʨʠʤʝʨ ʛʝʢʪʘʨ, ʠʣʠ ʢʤ
2
. ʊʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʨʷʜʦʚ ʜʘʥʥʳʭ ʦ 

ʧʨʠʭʦʜʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʩ ʫʯʝʪʦʤ ʫʛʣʘ ʥʘʢʣʦʥʘ ʧʨʠʝʤʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʙʫʜʝʪ ʚʳʨʘʞʝʥ ʚ ʢɺʪʯ/ʛʦʜ/ʄɺʪ ʠʣʠ ʢɺʪʯ/ʛʦʜ/ʢʤ
2
. 

ʇʨʦʩʪʝʡʰʠʡ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 1 ʤ
2
 ʧʨʠʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʌʕʄ ʚ ʩʦʩʪʘʚʝ ʉʕʉ ʚ ʩʨʝʜʥʠʝ ʩʫʪʢʠ ʛʦʜʘ  ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ:  
 

E = A (ʢɺʪʯ/ʤ
2
/ʩʫʪʢʠ)*0,96 * 0,97*0,2 

 

ʛʜʝ ɸ ï ʩʫʪʦʯʥʘʷ ʩʫʤʤʘ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʧʨʠʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠʣʠ 

ʥʘʢʣʦʥʥʫʶ), 0,96 ʠ 0,97 ï ʩʨʝʜʥʠʝ ʂʇɼ ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʠʥʚʝʨʪʦʨʘ), 0,2 ï ʩʨʝʜʥʠʡ ʂʇɼ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ. ʇʨʠ ʨʘʩʯʝʪʝ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʂʇɼ ʤʦʜʫʣʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɹʝʟʫʩʣʦʚʥʦ, ʟʘʥʷʪʴ ʩʦʣʥʝʯʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʦʙʰʠʨʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʯʘʱʝ ʚʩʝʛʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ ʝʩʣʠ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʥʘʧʨʠʤʝʨ, ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʦʙʣʘʩʪʝʡ, ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʢʨʫʛʦʚ ʠ ʪ.ʜ., ʪʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʣʠ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʤʝʱʝʥʠʶ ʥʘ ʥʠʭ ʌʕʄ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʩʝʣʠʪʝʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʝʤʣʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʦʧʨʦʩ ʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʘʭ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʟʤʝʱʝʥʠʝ ʩʪʘʥʮʠʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʚ ʛʣʘʚʝ 6). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪ.ʝ. ʧʦʣʫʯʝʥʥʘʷ ʦʪ ɺʀʕ 

ʵʥʝʨʛʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘ (ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ) 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʝʨʛʠʝʡ ʦʪ ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʂʘʢ ʚʠʜʥʦ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʧʦʪʝʥʮʠʘʣʘ ʪʨʝʙʫʝʪ ʨʘʩʯʝʪʘ ʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ 

ʧʦʩʪʘʚʣʷʝʪʩʷ ʦʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ. ʊʘʢʦʛʦ ʨʦʜʘ ʦʮʝʥʢʠ ʠ 
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ʘʥʘʣʠʟ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʟʥʘʥʠʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʥʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʠ; ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʝʩʪʥʦʡ ʩʧʝʮʠʬʠʢʦʡ, ʧʦʵʪʦʤʫ ʦʙʳʯʥʦ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʥʘ ʫʨʦʚʥʝ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʩʝʣʝʥʠʡ ʠ ʪ.ʧ.). ʍʦʪʷ ʠʟʚʝʩʪʥʳ 

ʫʢʨʫʧʥʝʥʥʳʝ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [4]. 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʩʪʘʥʮʠʠ ʚ 

ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʝʡʰʠʭ 

ʨʘʩʯʝʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ 

ʠʥʪʝʨʥʝʪʝ. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʥʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ 

ʜʝʪʘʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ (ʦʙʳʯʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʝʪʢʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʪʝ 

ʞʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʨʝʘʥʘʣʠʟʳ), ʥʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʦʨʠʝʥʪʠʨʳ ʚ 

ʯʘʩʪʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʩʪʘʥʮʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʠʭ 

ʨʘʩʯʝʪʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʨʘʩʯʝʪʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʨʝʩʫʨʩʘ Global Solar Atlas (ʧʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 4.2). 

 

 
ʈʠʩ. 4.2. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʩʘʡʪʝ 

GlobalSolarAtlas ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʠ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʥʘ 1 ʢɺʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ) ʩʦʣʥʝʯʥʦʡ ʩʪʘʥʮʠʠ. ʀʩʪʦʯʥʠʢ: [5]. 
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ɼʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʮʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʦʪʢʨʳʪʳʡ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ www.renewables.ninja (ʨʠʩ. 4.3 ʘ, ʙ) ʠ ʜʨʫʛʠʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

 

 
ʘ 

 
ʙ 

ʈʠʩ. 4.3. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʩʘʡʪʝ 

www.renewables.ninja ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ 

ʩʪʘʥʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ: ʘ ï ʚʳʙʦʨ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʘʥʦʚʢʠ, ʙ ï ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʦʚ. 
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4.2. ʈɽʉʋʈʉʓ ɺɽʊʈʆɺʆʁ ʕʅɽʈɻʀʀ. ʀʉʊʆʏʅʀʂʀ 

ɼɸʅʅʓʍ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʈɽʉʋʈʉʆɺ 

ɺɽʊʈʆɺʆʁ ʕʅɽʈɻʀʀ. ʄɽʊʆɼʀʂɸ ʆʇʈɽɼɽʃɽʅʀʗ 

ʇʆʊɽʅʎʀɸʃʆɺ ɺɽʊʈʆɺʆʁ ʕʅɽʈɻʀʀ 

 
ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʧʦʪʝʥʮʠʘʣʦʚ 
ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʝʪʨʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʦʮʝʥʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʚ ʮʝʣʦʤ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ 

ʦʚʣʘʜʝʥʠʝ ʤʝʪʦʜʠʢʘʤʠ ʨʘʩʯʝʪʦʚ ʠ ʧʦʜʛʦʪʦʚʢʘ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, 

ʘʜʝʢʚʘʪʥʳʭ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ. ʆʩʥʦʚʥʦʡ ʠʩʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʪʘʣʠʟʘʮʠʠ ʦʮʝʥʢʠ): 

1) ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʠ 2) ʤʥʦʛʦʣʝʪʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʟʘ ʢʘʞʜʳʡ ʯʘʩ ʠ/ʠʣʠ 

ʩʫʪʢʠ. ʉʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʟʘ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ: ʩʨʝʜʥʠʝ 

ʛʦʜʦʚʳʝ ʠ ʤʝʩʷʯʥʳʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ ʧʦ ʩʨʦʢʘʤ (ʟʘ ʢʘʞʜʳʡ ʯʘʩ ʩʫʪʦʢ ï ʦʙʳʯʥʦ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ 

ʤʝʩʷʮʘʤ), ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ/ʤʝʩʷʯʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʢʦʨʦʩʪʝʡ 

ʚʝʪʨʘ ʧʦ ʛʨʘʜʘʮʠʷʤ. ʕʪʠ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʪʷʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʩʧʫʪʥʠʢʘʤʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɻʣʘʚʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʙʩʝʨʚʘʪʦʨʠʠ ʠʤ. ɸ.ʀ. 

ɺʦʝʡʢʦʚʘ (ɻɻʆ ʠʤ. ɸ.ʀ. ɺʦʝʡʢʦʚʘ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʷʜʘ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 10 ʣʝʪ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʟʥʘʯʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ ʢ ʨʘʟʤʝʱʝʥʠʶ ʤʝʪʝʦʩʪʘʥʮʠʡ (ʄʉ), ʘ ʪʘʢʞʝ ʢ ʠʟʤʝʨʝʥʠʷʤ, 

ʧʨʦʚʦʜʠʤʳʤ ʥʘ ʥʠʭ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

1) ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ï ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʄʉ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʛʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ); 

2) ʝʜʠʥʩʪʚʦ (ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ) ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʡ ï 

ʧʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʚʩʝʡ ʩʝʪʠ ʄʉ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 
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3) ʩʠʥʭʨʦʥʥʦʩʪʴ ï ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ɺʩʝʤʠʨʥʦʡ 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʆʨʛʘʥʠʟʘʮʠʝʡ (ɺʄʆ): 00, 03, 06, 09, 12, 15, 18, 

21 ʯ ʧʦ ʚʩʝʤʠʨʥʦʤʫ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤʫ ʚʨʝʤʝʥʠ (ɺʉɺ); 

4) ʥʝʧʨʝʨʳʚʥʦʩʪʴ ï ʠʟʤʝʨʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʦʩʪʦʷʥʥʦ (ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʨʘʬʠʢʘ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʄʆ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʝʪʴ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʡ, ʝʩʣʠ ʠʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʄʉ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 0,4 ʧʨʠ ʫʩʣʦʚʠʠ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʨʝʣʴʝʬʘ, ʪ.ʝ. ʧʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʰʘʛʦʤ ʦʢʦʣʦ 50 ʢʤ (ʦʜʥʘ ʩʪʘʥʮʠʷ ʥʘ 2,5 

ʪʳʩ.ʢʤ
2
); ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤ ʨʝʣʴʝʬʦʤ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʰʝ. 

ʅʘ ʥʘʟʝʤʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʪʨʘ: 

1) ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ (ʤ/ʩ); 

2) ʩʨʝʜʥʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʚ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ (ʛʨʘʜʫʩʳ); 

3) ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ (ʩʢʦʨʦʩʪʴ 
ʚʝʪʨʘ ʧʨʠ ʧʦʨʳʚʘʭ, ʤ/ʩ); 

4) ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʟʘ ʧʝʨʠʦʜ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʥʳʤʠ 
ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʡ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʨʳʚ ʟʘ 3 ʯ, ʤ/ʩ). 

ʀʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʝʣʠʯʠʥ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʦʱʘʜʢʝ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʚʳʩʦʪʝ 10 ï 12 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʩ ʧʦʤʦʱʴʶ ʘʥʝʤʦʨʫʤʙʦʤʝʪʨʘ ʩ ʧʝʨʠʦʜʦʤ ʦʩʨʝʜʥʝʥʠʷ 10 ʤʠʥ; 

ʪʘʢʞʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʬʣʶʛʝʨʘ ɺʠʣʴʜʘ ʩ ʣʝʛʢʦʡ ʠʣʠ 

ʪʷʞʝʣʦʡ ʜʦʩʢʦʡ. 

ʆʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, 

ʚʳʯʠʩʣʷʝʤʳʝ ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ 

ʩʧʨʘʚʦʯʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʘʪʣʘʩʦʚ, ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ 

ʘʨʭʠʚʦʚ ʜʘʥʥʳʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʂ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1) ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ ʧʦ ʉʉʉʈ. ʄʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ. 
ɻʦʜʳ ʠʟʜʘʥʠʷ 1932ï1933 ʛʛ. ɺ ʨʘʩʯʝʪʳ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʩ ʥʘʯʘʣʘ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʄʉ ʧʦ 1915 ʛʦʜ; 

2) ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ ʧʦ ʉʉʉʈ. ʄʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ. 
ɻʦʜʳ ʠʟʜʘʥʠʷ 1952ï1956 ʛʛ. ɺ ʨʘʩʯʝʪʳ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʧʦ 1950 ʛʦʜ; 

3) ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʣʠʤʘʪʫ ʉʉʉʈ. ʄʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ. ɻʦʜʳ 
ʠʟʜʘʥʠʷ 1965ï1968 ʛʛ. ɺ ʨʘʩʯʝʪʳ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʧʦ 1964 ʛʦʜ; 

4) ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡ ʩʧʨʘʚʦʯʥʠʢ ʧʦ ʢʣʠʤʘʪʫ ʉʉʉʈ. ɻʦʜʳ 

ʠʟʜʘʥʠʷ 1984ï1989 ʛʛ. ɺ ʨʘʩʯʝʪʳ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʧʦ 1980 ʛʦʜ. 
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C 2006 ʛ. ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʢʘʢ ʘʨʭʠʚʥʳʝ 

ʤʝʪʝʦʜʘʥʥʳʝ, ʪʘʢ ʠ ʪʝʢʫʱʠʝ ʠʟʤʝʨʝʥʠʷ ʤʝʪʝʦʩʪʘʥʮʠʡ ʧʦ ʩʨʦʢʘʤ 

ʥʘʙʣʶʜʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ʄʝʪʝʦʮʝʥʪʨ, ʇʦʛʦʜʘ 

ʈʦʩʩʠʠ, ʇʦʛʦʜʘ ʠ ʢʣʠʤʘʪ, ʈʘʩʧʠʩʘʥʠʝ ʧʦʛʦʜʳ (rp5), Mundomanz, 

World Weather, National Climatic Data Center. 

ʆʧʝʨʠʨʫʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʠʣʠ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʨʷʜʦʚ 

ʥʘʙʣʶʜʝʥʠʡ. ʅʘʣʠʯʠʝ ʵʪʦʡ ʥʝʦʜʥʦʨʜʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: 

1) ʨʘʟʣʠʯʠʷ ʚ ʩʨʦʢʘʭ ʠ ʢʦʣʠʯʝʩʪʚʝ (ʯʘʩʪʦʪʝ) ʩʨʦʢʦʚ 

ʥʘʙʣʶʜʝʥʠʡ; 

2) ʨʘʟʣʠʯʠʷ ʚ ʚʝʪʨʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʘʭ ʠ ʠʥʪʝʨʚʘʣʘʭ 
ʦʩʨʝʜʥʝʥʠʷ; 

3) ʨʘʟʣʠʯʠʷ ʚ ʚʳʩʦʪʝ ʬʣʶʛʝʨʘ; 

4) ʫʨʙʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʄʉ ʥʘʢʣʘʜʳʚʘʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ. ʂʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʠʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 0,4 ʧʨʠ 

ʫʩʣʦʚʠʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, ʪ.ʝ. ʦʜʥʘ ʩʪʘʥʮʠʷ ʥʘ 

2,5 ʪʳʩ. ʢʤ
2
. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʝʪʨʫʜʥʦ ʧʦʜʩʯʠʪʘʪʴ, ʯʪʦ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 17 125 ʪʳʩ. ʢʤ
2
 ʥʝʦʙʭʦʜʠʤʦ 

ʩʚʳʰʝ 6850 ʄʉ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʘʷ ʥʘʟʝʤʥʘʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚʢʣʶʯʘʝʪ ʚʩʝʛʦ 1627 ʧʫʥʢʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ, ʧʨʠʯʝʤ ʨʘʩʧʨʝʜʝʣʝʥʳ ʦʥʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ (ʨʠʩ. 4.4). ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʷʚʣʷʝʪʩʷ ʩʝʪʴ ʄʉ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʩʨʝʜʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʪʘʥʮʠʷʤʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 30-40 ʢʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʨʝʜʢʦʡ ï ʚ 

ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ, ʛʜʝ ʨʘʩʩʪʦʷʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 100-150 ʢʤ. 

ɼʝʪʘʣʴʥʦ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ ʜʣʷ ʦʮʝʥʦʢ ʨʝʩʫʨʩʦʚ, ʚʝʪʨʦɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

[1, ʨʘʟʜʝʣ 2.2]. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʘ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʩʦʪʳ ʥʘʙʣʶʜʝʥʠʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ 

ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʠ ʚʳʩʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ɺʕʋ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ ï ʜʘʞʝ ʝʩʣʠ 
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ʤʝʪʝʦʩʪʘʥʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ɺʕʉ. 

 

 
ʈʠʩ.4.4. ʆʩʥʦʚʥʘʷ ʥʘʟʝʤʥʘʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʢʨʘʩʥʳʤʠ ʢʨʫʞʢʘʤʠ ʚʳʜʝʣʝʥʳ ʩʪʘʥʮʠʠ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 

ʨʝʧʝʨʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ). 

ʎʚʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʪʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤ. 

ʉ 1970-ʭ ʛʦʜʦʚ ʚ ʉʉʉʈ, ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʚʝʪʨʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʚʳʩʦʪʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʤʘʯʪʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʯʝʯʥʳʝ ʜʘʥʥʳʝ ʦ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʨʦʬʠʣʝ ʚʝʪʨʘ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʚʳʩʦʪʦʡ ʜʦ 500 ʤ. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʚʝʣʠʯʠʣʘʩʴ ʯʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʡ ʩʢʦʨʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʨʘ ʥʘ ʦʧʦʨʥʦʡ ʩʝʪʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʈʌ 

(ʜʦ 8 ʨʘʟ ʚ ʩʫʪʢʠ), ʘ ʥʝʢʦʪʦʨʳʤʠ ʩʪʘʥʮʠʷʤʠ ʚʝʜʫʪʩʷ ʥʝʧʨʝʨʳʚʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ 

ʙʳʩʪʨʦʧʝʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʢʣʶʯʘʷ ʧʦʨʳʚʳ ʚʝʪʨʘ ʠ ʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʫʣʴʩʘʮʠʠ, ʧʝʨʠʦʜʳ ʟʘʪʠʰʴʷ, ʤʘʣʳʭ ʚʝʪʨʦʚ ʠ ʪ.ʜ. 

ʇʦʤʠʤʦ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʜʣʷ ʮʝʣʝʡ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʪʘʣʠ:  

- ʨʝʘʥʘʣʠʟʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʨʦʚʦʜʠʤʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʠ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ;  

- ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʚʝʪʨʦʤʦʥʠʪʦʨʠʥʛ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʣʦʱʘʜʢʝ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚʝʪʨʦʵʣʝʪʨʦʩʪʘʥʮʠʡ (ɺʕʋ), ʢʦʛʜʘ ʚ 
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ʪʝʯʝʥʠʝ 1-3 ʣʝʪ ʥʘ ʤʘʯʪʝ ʩ ʚʳʩʦʪʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʳʩʦʪʘʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ɺʕʋ (50-100 ʤ) ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʤʝʥʥʦ 

ʪʘʢʦʡ ʨʷʜ ʥʘʙʣʶʜʝʥʠʡ, ʩʦʧʦʩʪʘʚʣʝʥʥʳʡ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʙʣʠʞʘʡʰʝʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʩʪʘʥʦʚʷʪʩʷ 

ʦʩʥʦʚʦʡ ʢʘʢ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʪʨʦʩʪʘʥʮʠʠ 

(ɺʕʉ), ʪʘʢ ʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʩʦ ʩʪʦʨʦʥʳ ʙʘʥʢʦʚ (ʨʠʩ. 4.5). 

ʆʙʱʠʡ ʚʠʜ ʠ ʩʦʩʪʘʚ ʩʪʘʥʮʠʡ ʚʝʪʨʦʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʳ 

ʚʝʜʫʱʝʡ ʢʦʤʧʘʥʠʠ ʈʦʩʩʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʆʆʆ çɸʢʪʠʚʠʪʠè ʤʦʞʥʦ 

ʥʘʡʪʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ ʚ ʨʘʟʜʝʣʝ ʧʨʦʝʢʪʳ 

(http://activity-llc.com/docs/goals-windmonitoring.pdf).

 

ʈʠʩ. 4.5. ɺʝʪʨʦʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʢʦʨʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʪʨʘ. ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʘʡʦʥ ʂʠʩʣʦʛʫʙʩʢʦʡ ʧʨʠʣʠʚʥʦʡ 

ʩʪʘʥʮʠʠ. (ʀʩʪʦʯʥʠʢ: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʆʆʆ çɸʢʪʠʚʠʪʠè. ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ. http://activity-llc.com/goals/windmonitoring. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

06.07.2021) 

ʂʘʢ ʠ ʜʣʷ ʮʝʣʝʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʜʣʷ ʚʝʪʨʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʦʮʝʥʢʠ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʝʘʥʘʣʠʟʳ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʨʝʜʠ ʨʝʘʥʘʣʠʟʦʚ 

ʜʣʷ ʦʮʝʥʦʢ ʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ (ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ) ʥʘʠʙʦʣʝʝ 
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ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ MERRA-2, ERA-5 ʠ ʜʨ. 

[https://gmao.gsfc.nasa.gov/reanalysis/MERRA-2/; https://confluence. 

ecmwf.int/display/CKB/ERA5%3A+data+documentation ].  

ʅʘ ʦʩʥʦʚʝ ʨʝʘʥʘʣʠʟʦʚ ʩʦʟʜʘʥʳ ʪʝʤʘʪʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ), ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ ʠʥʪʝʨʥʝʪʝ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʦʛʦ ʨʦʜʘ ʙʘʟ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʚʝʪʨʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʠʭ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʜʘʥʥʳʝ NASAPOWER [2], ʚ ʢʦʪʦʨʦʡ ʜʦʩʪʫʧʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʨʷʜʳ 

ʩʨʝʜʥʠʭ ʯʘʩʦʚʳʭ, ʩʨʝʜʥʠʭ ʟʘ ʩʫʪʢʠ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ, ʘ 

ʪʘʢʞʝ ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 1983 ʛ. ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʚʳʩʦʪʘʭ 2, 10, 50 ʤ; ʤʘʢʩʠʤʘʣʴʥʘʷ ʠ ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʜʣʷ ʚʳʩʦʪʳ 50 ʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʚʣʘʞʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 1 ʠ 0,5-ʛʨʘʜʫʩʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Goddardôs Global Modeling and Assimilation 

Office (GMAO), ʢʦʪʦʨʳʡ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʩʠʚʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʘ Modern Era Retrospective 

Analysis for Research and Applications (MERRA-2, ʠʩʪʦʯʥʠʢ: ɹʘʟʘ 

ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ Modern Era Retrospective Analysis for Researchand 

Applications (MERRA-2; https://gmao.gsfc.nasa.gov/reanalysis/MERRA-2/ 

). ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʨʷʜʳ ʩʨʝʜʥʠʭ ʩʫʪʦʯʥʳʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʦʮʝʥʦʢ ʤʦʱʥʦʩʪʠ ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʠʧʦʚʳʭ ɺʕʋ (ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʨʝʜʥʠʭ ʟʘ ʯʘʩ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ 

ʧʦʟʚʦʣʷʶʪ ʜʝʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢ 

ʨʝʩʫʨʩʳ/ʧʦʪʝʥʮʠʘʣʳ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ɺʕʋ, ʘ ʪʘʢʞʝ 

ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ʦ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ ɹɼ NASA POWER 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʘʩʯʝʪʘʭ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ɺʀʕ. ɺ [2, ʨʘʟʜʝʣ DataMethodology], ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ 

10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ VNASAPOWER ʥʘ ʚʳʩʦʪʝ 10 ʤ ʜʣʷ 

ʫʩʣʦʚʠʡ ʪʠʧʘ çʘʵʨʦʧʦʨʪè ʩʨʘʚʥʠʚʘʣʠʩʴ ʩʦ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘ 

30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʩʝʪʠ BSRN, 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʭ ʢ ʫʟʣʘʤ ʩʝʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 0.37 ʤ/ʩ, ʘ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ ï ʦʢʦʣʦ 1.65 ʤ/ʩ., ʯʪʦ ʜʣʷ ʤʝʩʪ ʩ ʤʘʣʦʡ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. 
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ɼʘʥʥʳʝ ʙʘʟʳ NASA POWER ʜʘʶʪ ʦʙʳʯʥʦ ʟʘʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʟʝʤʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʟʜʝʩʴ ʩʢʘʟʳʚʘʶʪʩʷ ʥʝʫʯʪʝʥʥʳʝ ʚ 

ʤʦʜʝʣʷʭ ʣʦʢʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʫʩʢʦʨʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʫʱʝʣʴʷʭ ʠ ʥʘ ʧʝʨʝʚʘʣʘʭ, ʛʦʨʥʳʭ ʭʨʝʙʪʘʭ ʠ ʧʠʢʘʭ. ɺ ʮʝʣʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ NASA POWER ʥʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ 

ʠʣʠ ʚʣʠʷʥʠʝ ʛʨʘʥʠʮʳ ʚʦʜʘ/ʩʫʰʘ. 

ɽʩʣʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʨʭʠʚʦʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʛʜʝ ʦʙʳʯʥʦ ʥʝʜʦʩʪʫʧʥʳ ʯʘʩʦʚʳʝ/ʩʫʪʦʯʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʦ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʜʣʷ ʨʘʩʯʝʪʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʜʠʘʛʨʘʤʤʳ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦ ʛʨʘʜʘʮʠʷʤ, ʪʦ ʨʝʘʥʘʣʠʟʳ ʜʘʶʪ 

ʯʘʩʦʚʳʝ (ʠʣʠ ʩ ʤʝʥʴʰʠʤ ʰʘʛʦʤ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʢʦʨʦʩʪʝʡ 

ʚʝʪʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʚʘʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʢ 

ʨʝʩʫʨʩʦʚ/ʧʦʪʝʥʮʠʘʣʦʚ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɺʕʋ ʚ ʟʘʜʘʥʥʦʡ 

ʪʦʯʢʝ ʠʣʠ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʨʝʘʥʘʣʠʟʦʚ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʘʭ, ʙʣʠʟʢʠʭ ʢ ʚʳʩʦʪʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ɺʕʋ 

(ʚʳʩʦʪʘ ʙʘʰʝʥ ɺʕʋ ʜʦʩʪʠʛʘʝʪ ʦʪ 50 ʜʦ 100-120 ʤ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ). ʂʨʦʤʝ ʪʦʛʦ, ʨʝʘʥʘʣʠʟʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʘʥʥʳʝ ʚ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʘʟʝʤʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʜʘʥʥʳʝ ʚ ʪʦʯʢʝ (ʠʣʠ ʷʯʝʡʢʝ ʩʝʪʢʝ), ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʡ (ʠʣʠ 

ʪʦʯʥʦ ʦʭʚʘʪʳʚʘʶʱʝʡ) ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ ɺʕʋ ʠʣʠ ʚʝʪʨʦʩʪʘʥʮʠʠ.  

 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ 
ʇʦʜ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʦʙʳʯʥʦ ʩʨʝʜʥʷʷ 

ʤʦʱʥʦʩʪʴ ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ (ʧʣʦʪʥʦʩʪʴ 

ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ), ʢʦʪʦʨʘʷ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʦʡ 

ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ:  

i

k

i

i

ʵʥʧʣ nvP ä
=

ÖÖ=
1

3..  
2

1
r

 

ʛʜʝ 
..ʵʥʧʣP  ï ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ, ɺʪ/ʤ

2
 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʚʳʩʦʪʝ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ; 

ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʛ/ʤ
3
; 

vi ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʥʘ i-ʦʤ ʠʥʪʝʨʚʘʣʝ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʥʘ 

ʚʳʩʦʪʝ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ, ʤ/ʩ; 
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ni ï ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ i-ʦʤ ʠʥʪʝʨʚʘʣʝ ʩʢʦʨʦʩʪʝʡ ʥʘ 

ʚʳʩʦʪʝ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ, ʙʝʟʨʘʟʤʝʨʥʘʷ ʚʝʣʠʯʠʥʘ; 

k ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʚʘʣʦʚ (ʛʨʘʜʘʮʠʡ) ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

ʆʮʝʥʢʫ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɺʕʉ) ʤʦʱʥʦʩʪʴʶ 50-100 ʠ 

ʙʦʣʝʝ ʄɺʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ (ɺʕʋ) ʝʜʠʥʠʯʥʦʡ 

ʤʦʱʥʦʩʪʠ 2-3 ʄɺʪ ʠ ʚʳʩʦʪʦʡ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ 50-100 ʤ ʠ ʙʦʣʝʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʵʥʝʨʛʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʫʟʣʘʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ɺʕʋ (ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ) ʩ ʚʳʩʦʪʦʡ ʦʩʠ 

ʚʝʪʨʦʢʦʣʝʩʘ 50-80 ʤ ʧʨʠ ʝʜʠʥʠʯʥʦʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ɺʕʋ 

ʧʦʨʷʜʢʘ 1 ʄɺʪ. ɼʣʷ ʟʦʥ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʧʨʠ ʦʮʝʥʢʝ 

ʨʝʩʫʨʩʦʚ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ɺʕʋ ʩ ʚʳʩʦʪʦʡ ʦʩʠ 

ʚʝʪʨʦʢʦʣʝʩʘ ʧʦʨʷʜʢʘ 30-50 ʤ ʧʨʠ ʝʜʠʥʠʯʥʦʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ɺʕʋ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ ʢɺʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʨʝʩʫʨʩʦʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʟʘʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʪʴ 

ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʚʳʩʦʪʘʭ 30, 50, 100, 120 ʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʝʜʠʥʠʯʥʦʡ ʠʜʝʘʣʴʥʦʡ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ (ʧʨʠ ʦʮʝʥʢʝ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ 

ʪʦʯʢʝ), ʠʣʠ ʛʦʜʦʚʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ (ʧʨʠ ʦʮʝʥʢʝ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ). ɼʣʷ 

ʝʜʠʥʠʯʥʦʡ ɺʕʋ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʪʦʯʢʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
ɹ.-ɾ.ʦʤʝʪ...-310= kSTPE ʵʥʧʣ

Val ÖÖÖ
 

ʛʜʝ EValï ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ ʦʩʠ 

ʚʝʪʨʦʢʦʣʝʩʘ, ʢɺʪĿʯ/ʛʦʜ; 
..ʵʥʧʣP ï ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ 

ʥʘ ʚʳʩʦʪʝ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ, ɺʪ/ʤ
2
; 

Tï ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʚ ʛʦʜʫ, ʯʘʩ; 
ʦʤʝʪ.S ï ʧʣʦʱʘʜʴ ʦʤʝʪʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʣʦʱʘʜʴ 

ʚʝʪʨʦʢʦʣʝʩʘ), ʤ
2
; 

k
ɾ.-ɹ 

= 0,593 ï ʢʦʵʬʬʠʮʠʝʥʪ ɾʫʢʦʚʩʢʦʛʦ-ɹʝʪʮʘ (ʧʨʝʜʝʣʴʥʘʷ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ 

ʧʦʪʦʢʘ ʚ ʧʦʣʝʟʥʫʶ ʵʥʝʨʛʠʶ ʚʝʪʨʦʚʦʡ ʪʫʨʙʠʥʦʡ). 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʚʝʪʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʣʝʜʫʝʪ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ɺʕʋ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘ ʥʝʡ 

ʫʩʪʘʥʦʚʣʝʥʦ. ʇʨʠ ʚʳʙʦʨʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɺʕʋ ʥʝʦʙʭʦʜʠʤʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʥʦʝ ʵʢʨʘʥʠʨʦʚʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ 

ɺʕʋ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʧʦʩʣʝ ʝʝ ʩʥʠʞʝʥʠʷ ʧʨʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʦ ʚʨʘʱʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʚʝʪʨʦʢʦʣʝʩʘ ʧʨʦʠʩʭʦʜʠʪ, 

ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 8 ʜʦ 20 ʜʠʘʤʝʪʨʦʚ 

ʚʝʪʨʦʢʦʣʝʩʘ (D) ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʨʘ, ʠʤʝʶʱʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ, ʠ ʦʪ 4-7 ʜʠʘʤʝʪʨʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʛʜʝ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʤʠʥʠʤʘʣʴʥʳ. ɺ ʬʦʨʤʫʣʘʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ, ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʘʣʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ɺʕʋ ʙʳʣʦ ʚʳʙʨʘʥʦ ʨʘʚʥʳʤ 10D, ʠʩʭʦʜʷ ʠʟ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʦʮʝʥʢʘʭ ʚʝʪʨʦʧʦʪʝʥʮʠʘʣʘ. 

ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ, ʨʘʟʤʝʱʝʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʣʦʪʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ S
ʊʝʨʨʠʪʦʨʠʠ

, ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ 

ʨʘʚʥʦʚʝʨʦʷʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʪʨʘ, ʙʫʜʝʪ ʨʘʚʥʦ: 
ʊʝʨʨʠʪʦʨʠʠ

ɺʕʋ S/nD)=(N 21000

 
D ï ʜʠʘʤʝʪʨ ʚʝʪʨʦʢʦʣʝʩʘ ɺʕʋ, ʤ

2
; 

S
ʊʝʨʨʠʪʦʨʠʠ

ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʢʤ
2
; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʤʝʪʨʦʚ ʚʝʪʨʦʢʦʣʝʩʘ ʤʝʞʜʫ ʨʷʜʘʤʠ ɺʕʋ. 

ʇʦʩʢʦʣʴʢʫ ɺʕʋ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʳ ʢʦʤʧʣʝʢʪʫʶʪʩʷ 

ʚʝʪʨʦʢʦʣʝʩʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʧʨʠ ʦʮʝʥʢʘ ʚʘʣʦʚʦʛʦ 

ʚʝʪʨʦʧʦʪʝʥʮʠʘʣʘ ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ ʜʠʘʤʝʪʨʘ ʚʝʪʨʦʢʦʣʝʩʘ (ʠʣʠ 

ʚʳʩʦʪʫ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ), ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʨʘʩʯʝʪʘʭ. ɸʥʘʣʠʟ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʙʘʟʳ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ, 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʩʪʨʘʥʘʭ ɽʉ, ʉʐɸ, ʂʘʥʘʜʝ, 

ʗʧʦʥʠʠ, ʀʥʜʠʠ, ʂʠʪʘʝ, ʂʦʨʝʝ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʳʯʥʦ ʦʪʥʦʰʝʥʠʝ 

ʜʠʘʤʝʪʨʘ ʢ ʚʳʩʦʪʝ ʦʩʠ ʚʝʪʨʦʢʦʣʝʩʘ ʙʣʠʟʢʦ ʢ ʝʜʠʥʠʮʝ. ʀʩʭʦʜʷ ʠʟ 

ʚʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʣʦʪʥʦ ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ 

ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʚʳʩʦʪʳ (ʠʣʠ ʜʠʘʤʝʪʨʘ ʚʝʪʨʦʢʦʣʝʩʘ) ɺʕʋ 30 ʤ 

ʩʦʩʪʘʚʣʷʝʪ 11 ʰʪ./ʢʤ
2
; 50 ʤ ï 4 ʰʪ./ʢʤ

2
; 100 ʤ ï 1 ʰʪ./ʢʤ

2.
. 

ʊʦʛʜʘ ʚʘʣʦʚʳʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ 

(ʢɺʪʯ) ʧʣʦʱʘʜʴʶ 
ʊʝʨʨʠʪʦʨʠʠS ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

ɺʕʋɾ.-ɹ.ʦʤʝʪ.ʧʣ.ʵʥ.-ʊʝʨʨ

Val NkSTP=E ÖÖÖÖ310

 
ʇʨʠ ʵʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ 
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ʧʦʪʝʥʮʠʘʣʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʨʘʞʝʥʠʝ, ʫʯʠʪʳʚʘʶʱʝʝ 

ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ: 

)TP(NkS=E j

ʧʣ.ʵʥ.

j

j

ɺʕʋɾ.-ɹ.ʦʤʝʪ.-ʊʝʨʨ

Val ÖÖÖÖÖ ä
=

12

1

310

 ʛʜʝ 
..

j

ʵʥʧʣP , jT  ï ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ 

ʧʦʪʦʢʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʚ ʢʘʞʜʦʤ ʤʝʩʷʮʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʙʦʪʘʥʦ ʠʟ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩ ʫʯʝʪʦʤ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ɺʕʋ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʝʩʣʠ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ï ʛʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠʜʝʘʣʴʥʦʡ ʝʜʠʥʠʯʥʦʡ ɺʕʋ (ʠʣʠ ʠʜʝʘʣʴʥʳʭ ɺʕʋ, ʟʘʥʠʤʘʶʱʠʤʠ ʚʩʶ 

ʟʘʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ), ʪʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʝʜʠʥʠʯʥʦʡ ɺʕʋ (ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ɺʕʋ) ʩ ʫʯʝʪʦʤ 

ʜʦʩʪʠʛʥʫʪʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʪʠʧʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʝʪʨʦʫʩʪʘʥʦʚʢʘʭ ʂʇɼ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʠ ʂʇɼ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʙʳʯʥʦ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʦʱʥʦʩʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʪ.ʝ. 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʤʦʱʥʦʩʪʠ ɺʕʋ (
ɺʕʋ.ʤʦʱʥ

ip .
) ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ip (vi) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʣʠʙʦ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʣʠʙʦ ʚ ʚʠʜʝ 

ʢʨʠʚʦʡ ʜʣʷ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ (ʨʠʩ. 4.6). ʊʦʛʜʘ 

ʪʝʭʥʠʯʝʩʢʠʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʛʦʜʦʚʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ɺʕʋ, ʟʘʥʠʤʘʶʱʠʭ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʥʝʢʦʪʦʨʫʶ ʪʝʨʨʠʪʦʨʠʶ, ï ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʢʘʢ: 

)np(TN=E i

ɺʕʋ.ʤʦʱʥ

i

k

i

ɺʕʋ-ʊʝʨʨ

Tech ÖÖ ä
=

.

1

310

 ʛʜʝ 
ʊʝʨʨ

TechE  ï ʪʝʭʥʠʯʝʩʢʠʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʨʨʠʪʦʨʠʠ, ʢɺʪĿʯ/ʛʦʜ; 
ɺʕʋ.ʤʦʱʥ

ip .
ï ʤʦʱʥʦʩʪʴ ʪʠʧʦʚʦʡ ɺʕʋ ʚ i-ʤ ʠʥʪʝʨʚʘʣʝ (ʛʨʘʜʘʮʠʠ) 

ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ, ɺʪ; 

ɺʕʋN  ï ʢʦʣʠʯʝʩʪʚʦ ɺʕʋ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ 

ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ni ï ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚ i-ʤ 

ʠʥʪʝʨʚʘʣʝ (ʛʨʘʜʘʮʠʠ) ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ(ʙʝʟʨʘʟʤʝʨʥʘʷ); 

T ï ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʚ ʛʦʜʫ, ʯʘʩ. 
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ʈʠʩ. 4.6. ʆʙʱʠʡ ʚʠʜ ʢʨʠʚʳʭ ʤʦʱʥʦʩʪʠ ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

(ʥʘ ʧʨʠʤʝʨʝ ɺʕʋ LAGERWEY L100-2.5MW) 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʥʘ ʵʪʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʚʘʣʦʚʳʡ ʠ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣʳ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ (1x1)Ü ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɸʪʣʘʩʝ [3] 

(ʨʠʩ. 4.7, 4.8), ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʥʘ ʩʘʡʪʝ ɻʀʉ 

ɺʀʕ ʈʦʩʩʠʠ (https://gisre.ru/maps ). 

 
ʈʠʩ. 4.7. ɻʦʜʦʚʦʡ ʫʜʝʣʴʥʳʡ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʚʝʪʨʘ 

(ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʯʥʫʶ ʠʜʝʘʣʴʥʫʶ ɺʕʋ ʚʳʩʦʪʦʡ 100 

ʤ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʷʯʝʡʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ), ʄɺʪʯ/ʛʦʜ. 

 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʙʦʣʝʝ ʪʦʯʥʳʤ ʷʚʣʷʝʪʩʷ 
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ʦʮʝʥʢʘ ʩʝʟʦʥʥʳʭ ʠʣʠ ʤʝʩʷʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ 

(ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɺʕʋ). ʇʨʠ ʦʮʝʥʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʘʞʝʥ ʪʘʢʞʝ ʫʯʝʪ ʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ɺʕʋ ʠ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʵʪʫ ʜʦʩʪʫʧʥʦʩʪʴ (ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʬʘʢʪʦʨʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ ʚ ʛʣʘʚʝ 6 ʠ ʚ ʤʦʥʦʛʨʘʬʠʠ [1]). 

 
ʈʠʩ. 4.8. ɻʦʜʦʚʦʡ ʫʜʝʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʚʝʪʨʘ 

(ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʯʥʫʶ ɺʕʋ ʚʳʩʦʪʦʡ 100 ʤ ʠ ʩʦ 

ʩʨʝʜʥʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ENERCONE-101 3050 kW)), 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʷʯʝʡʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ), ʄɺʪʯ/ʛʦʜ. 

ʅʘʣʠʯʠʝ ʚ ʨʝʘʥʘʣʠʟʘʭ ʯʘʩʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʨʷʜʦʚ ʜʦ 50 ʣʝʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʦʮʝʥʢʠ ʛʦʜʦʚʦʡ/ʩʝʟʦʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ ʩ ʫʯʝʪʦʤ 

ʢʨʠʚʦʡ ʤʦʱʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʘʣʛʦʨʠʪʤ 

ʨʘʩʯʝʪʘ ʩʣʝʜʫʶʱʠʡ: ʧʦ ʩʨʝʜʥʠʤ ʯʘʩʦʚʳʤ ʟʥʘʯʝʥʠʷʤ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 

ʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʱʥʦʩʪʠ ɺʕʋ ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ɺʕʋ ʟʘ ʜʘʥʥʳʡ ʯʘʩ. ʈʘʩʯʝʪʳ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ 

ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʠ ʦʧʨʝʜʝʣʷʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʤʝʩʷʯʥʳʭ, ʩʝʟʦʥʥʳʭ, ʛʦʜʦʚʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʝʡ ɺʕʋ ʩ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

4.3. ʈɽʉʋʈʉʓ ɹʀʆʕʅɽʈɻɽʊʀʂʀ: ʀʉʊʆʏʅʀʂʀ 

ɼɸʅʅʓʍ ʀ ʄɽʊʆɼʀʂʀ ʆʇʈɽɼɽʃɽʅʀʗ 

ʂʨʫʧʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ 

ʷʚʣʷʝʪʩʷ ʙʠʦʤʘʩʩʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʠʦʵʥʝʨʛʝʪʠʢʝ ï ʦʪʨʘʩʣʠ 

ʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 
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ʙʠʦʤʘʩʩʳ ʚ ʪʝʧʣʦʚʫʶ, ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚ ʙʠʦʵʥʝʨʛʝʪʠʢʝ ʷʚʣʷʶʪʩʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʝʧʣʦ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ. ʇʦ ʜʘʥʥʳʤ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ɺʩʝʤʠʨʥʦʡ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ 

(The World Bioenergy Association), ʦʙʱʝʤʠʨʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʠʠ ʠʟ ʙʠʦʤʘʩʩʳ ʜʦʩʪʠʛʣʦ ʧʦʯʪʠ 60 ʕɼʞ (60ʭ10
18

 ɼʞʦʫʣʝʡ), 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʚ 

ʤʠʨʝ. ʉʳʨʴʸʤ ʜʣʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʦʞʝʪ ʙʳʪʴ 

ʣʶʙʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʙʠʦʤʘʩʩʳ:  

- ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʝʥʥʳʝ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ (ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ) ï 

ʢʫʢʫʨʫʟʘ, ʩʘʭʘʨʥʦʝ ʩʦʨʛʦ, ʤʠʩʢʘʥʪʫʩ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʜʝʨʝʚʴʷ, 

ʢʫʩʪʘʨʥʠʢʠ ʠ ʜʨ.; 

- ʦʪʭʦʜʳ ʣʝʩʦʟʘʛʦʪʦʚʢʠ ʠ ʜʝʨʝʚʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

- ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʥʘʚʦʟ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ, ʧʪʠʮʳ ʠ ʜʨ.; ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʪʝʙʣʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʢʫʢʫʨʫʟʳ, ʙʦʪʚʘ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʰʝʣʫʭʘ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʜʨ.); 

- ʙʳʪʦʚʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʦʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʘʢʪʠʚʥʳʡ ʠʣ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʙʠʦʤʘʩʩʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʠ ʜʨ. 

ʇʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʨʝʩʫʨʩʳ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ. ʂ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʟʘʧʘʩʳ ʙʠʦʤʘʩʩʳ ʣʝʩʦʚ, ʣʫʛʦʚ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʨʝʩʫʨʩʳ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʩʦʟʜʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ). 

ɸʥʪʨʦʧʦʛʝʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʠʦʤʘʩʩʫ, ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʦʠʟʚʝʜʸʥʥʫʶ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʠ 

ʙʠʦʤʘʩʩʫ, ʷʚʣʷʶʱʫʶʩʷ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ï ʦʪʭʦʜʦʤ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʦʪʭʦʜʳ 

ʧʠʱʝʚʦʡ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʜ.). 

ɺ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ. ʄʘʩʰʪʘʙʳ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʦʪʭʦʜʦʚ ʪʘʢʦʚʳ, ʯʪʦ ʠʭ 

ʧʨʠʨʦʜʥʘʷ ʘʩʩʠʤʠʣʷʮʠʷ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʥʝʚʦʟʤʦʞʥʘ, ʘ 

ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʥʠʤʘʝʪ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʵʪʠ ʦʪʭʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʳʨʴʷ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʆʧʳʪ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 
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ʦʪʭʦʜʦʚ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʨʝʰʘʶʪʩʷ ʜʚʝ 

ʧʨʦʙʣʝʤʳ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ, ʯʪʦ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʨʝʛʠʦʥʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʦʩʩʠʠ), 

ʚʢʣʶʯʘʷ ʫʜʘʣʸʥʥʳʝ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʦʪʭʦʜʦʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ï ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʪʚʝʨʜʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ (ʊʂʆ ʠ ʆʉɺ). 

ʈʝʩʫʨʩʘʤʠ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʲʝʤʳ 

ʙʠʦʤʘʩʩʳ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʵʥʝʨʛʠʠ 

(ʵʣʝʢʪʨʠʯʝʩʢʦʡ, ʪʝʧʣʦʚʦʡ) ʠʣʠ ʪʦʧʣʠʚʘ. ɺʘʣʦʚʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʟʘʢʣʶʯʝʥʥʦʝ ʚ ʵʪʦʡ ʙʠʦʤʘʩʩʝ, ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʠʟ ʜʦʩʪʫʧʥʦʡ ʙʠʦʤʘʩʩʳ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ), 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʊʦʛʜʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ, ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ ʙʠʦʵʥʝʨʛʝʪʠʢʠ 

ʚʢʣʶʯʘʝʪ ʨʷʜ ʵʪʘʧʦʚ: 

1 ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʤʘʩʩʳ ʠ ʦʙʲʸʤʦʚ ʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʷ), ʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ (ʥʘʧʨʠʤʝʨ, ʫʨʦʞʘʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʨʘʩʯʝʪʥʘʷ ʣʝʩʦʩʝʢʘ). 

2 ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʣʠ ʙʠʦʤʘʩʩʳ, ʢʦʪʦʨʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʟʘ ʥʝʢʦʪʦʨʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʜʦʣʷ 

ʦʪʭʦʜʦʚ ʦʪ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʦʨʤʘ ʦʪʭʦʜʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʢʦʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ); 

3 ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʜʦʣʠ 

ʙʠʦʤʘʩʩʳ; 

4 ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʠʣʠ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʨʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ ʦʪʭʦʜʦʚ, ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. 
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ɺʘʣʦʚʳʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʊʂʆ ʠ ʆʉɺ 
ʆʩʥʦʚʦʡ ʦʮʝʥʢʠ ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʊʂʆ ʠ 

ʆʉɺ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ɸʪʣʘʩʝ [3] ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʧʝʨʝʧʠʩʠ 2010 ʛʦʜʘ. 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʦʚ ʚʘʣʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʊʂʆ, 

ʩʦʛʣʘʩʥʦ [3], ʩʦʩʪʦʷʣʘ ʚ ʩʣʝʜʫʶʱʝʤ. ɹʳʣʠ ʧʨʠʥʷʪʳ ʥʦʨʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʊʂʆ: 

- ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ï 1,2 ʢʛ/ʯʝʣĿʚ ʩʫʪʢʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

50%; 

- ʜʣʷ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ ï 0,52 ʢʛ/ʯʝʣĿʚ ʩʫʪʢʠ ʧʨʠ 50% 

ʚʣʘʞʥʦʩʪʠ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʧʠʱʝʚʳʝ 

ʦʪʭʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʨʤʘ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʠ ʥʝ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ). 

ʊʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʊʂʆ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ 0,2 ʪ ʫ.ʪ. 

ʥʘ ʦʜʥʫ ʪʦʥʥʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʊʂʆ.  

ɺʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʊʂʆ Qʚʘʣ ʊʂʆ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʥʘ ʚʩʸ 

ʥʘʩʝʣʝʥʠʝ ʨʝʛʠʦʥʘ ʙʝʟ ʫʯʝʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʠ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʠʭ 

ʞʠʪʝʣʝʡ ʥʘ ʢʦʨʤ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ: 

Qʚʘʣ ʊʂʆ = ʈʚʘʣ ʊʂʆ Ā 0,2 (ʪ ʫ.ʪ./ʛʦʜ), 

ʛʜʝ ʈʚʘʣ ʊʂʆ ï ʚʝʩ ʦʪʭʦʜʦʚ, ʪ/ʛʦʜ: 

ʈʚʘʣ ʊʂʆ = ʥʘʩʝʣʝʥʠʝ ʨʝʛʠʦʥʘ Ā1,2Ā0,5Ā365 / 1000 (ʪ/ʛʦʜ) 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʦʚ ʚʘʣʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʉɺ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʨʠʥʠʤʘʣʦʩʴ, ʯʪʦ ʚ ʩʫʪʢʠ ʥʘ ʦʜʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʦʙʨʘʟʫʝʪʩʷ 0,26 ʢʛ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

75%. (ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʩʝʣʴʩʢʠʝ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʣʠʰʝʥʳ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ 

ʩʪʦʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʨʘʩʯʝʪʘʭ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʛʦʨʦʜʩʢʦʝ 

ʥʘʩʝʣʝʥʠʝ.) ɺʘʣʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʆʉɺ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ʨʝʛʠʦʥʝ ʟʘ 

ʛʦʜ (ʈʚʘʣ ʆʉɺ): 

ʈʚʘʣ ʆʉɺ = ʥʘʩʝʣʝʥʠʝ ʨʝʛʠʦʥʘĀ0,26Ā0,25Ā365/1000 (ʪ/ʛʦʜ) 

ʊʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʆʉɺ ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ 0,29 ʪ ʫ.ʪ. 

ʥʘ ʦʜʥʫ ʪʦʥʥʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʆʉɺ.  

Qʚʘʣ ʆʉɺ = ʈʚʘʣ ʆʉɺ Ā 0,29 (ʪ ʫ.ʪ./ʛʦʜ) 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʠʦʤʘʩʩʳ ʊʂʆ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʩ ʫʯʝʪʦʤ 

ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʠʭ ʞʠʪʝʣʝʡ, ʥʦ ʩ ʨʘʟʥʳʤʠ, 

ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ, ʥʦʨʤʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ (1,2 ʠ 0,52 ʢʛ/ʯʝʣĿʚ 
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ʩʫʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ: ʧʦʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʠ ʧʦʣʫʯʝʥʠʝ ʪʝʧʣʘ. ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʄʠʥʠ-

ʊʕʉ ʩ ʧʨʷʤʳʤ ʩʞʠʛʘʥʠʝʤ ʊɹʆ) ʧʨʠʥʠʤʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ ʂʇʵ=ɻ0,20, ʜʦʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 

ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï ʉʅɻ=ɻ0,40. ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ (ʄʠʥʠ-ʊʕʉ ʩ ʧʨʷʤʳʤ ʩʞʠʛʘʥʠʝʤ ʊɹʆ) ʧʨʠʥʠʤʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ ʂʇʪ =0,80, ʜʦʣʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï ʉʅʪ =0,05. 

Q
ʊʂʆ
ʪʝʭ ʵʵ = (P

ʛʦʨʦʜ
ʚʘʣ ʊʂʆ+ P

ʩʝʣʦ
ʚʘʣ ʊʂʆ) Ā0,2 Ā ʂʇʵ ɻĀ (1- ʉʅɻ)ɻ 

 

Q
ʊʂʆ
ʪʝʭ ʪʝʧʣʦ = (P

ʛʦʨʦʜ
ʚʘʣ ʊʂʆ+ P

ʩʝʣʦ
ʚʘʣ ʊʂʆ)Ā 0,2  Ā ʂʇʪ Ā (1- ʉʅʪ) 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʆʉɺ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʦʡ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʩʷ ʤʘʩʩʘ ʦʩʘʜʢʦʚ 

ʩʪʦʯʥʳʭ ʚʦʜ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ, ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ 

ʚʦʜ: ʧʦʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʣʫʯʝʥʠʝ ʪʝʧʣʘ. ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʄʠʥʠ-ʊʕʉ ʜʣʷ ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʙʠʦʛʘʟʘ) ʧʨʠʥʠʤʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʘʚʥʳʡ ʂʇʵʵ =0,35, ʜʦʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï 

ʉʅɻʵ =0,03. ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʤʠʥʠ-

ʊʕʉ ʜʣʷ ʩʪʘʥʮʠʠ ʘʵʨʘʮʠʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʙʠʦʛʘʟʘ) ʧʨʠʥʠʤʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ ʂʇʪ =0,80, ʜʦʣʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï ʉʅʪ =0,14. ʊʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʝ 

ʧʦʪʝʥʮʠʘʣʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʵʵ) ʠ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ (ʪ) ʚʳʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Q
ʆʉɺ
ʪʝʭ ʵʵ = Pʚʘʣ ʆʉɺĀ0,29 Ā ʂʇʵ ɻĀ (1- ʉʅɻ)ɻ 

Q
ʆʉɺ

ʪʝʭ ʪʝʧʣʦ = Pʚʘʣ ʆʉɺ 0,29 Ā ʂʇʪ Ā (1- ʉʅʪ) 

 

ɺʘʣʦʚʳʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʦʪʭʦʜʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤʠ ʚʳʰʝ ʵʪʘʧʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ, ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ ʙʠʦʵʥʝʨʛʝʪʠʢʠ, 

ʤʘʩʩʘ ʝʞʝʛʦʜʥʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ 
iM  

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ 

ʛʦʜʦʚʦʤ (ʠʣʠ ʩʨʝʜʥʝʤ ʤʥʦʛʦʣʝʪʥʝʤ) ʫʨʦʞʘʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ 
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ʠʣʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ iN  ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʦʨʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʪʭʦʜʦʚ ʠ ʧʦʣʝʟʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ) Li: 

iii LNM *= , 

ʟʜʝʩʴ i ï ʚʠʜ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠ (ʠʣʠ) ʥʘʧʨʘʚʣʝʥʠʝ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʚʘʣʦʚʳʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʪʭʦʜʦʚ (Qi) ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʢʘʢ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʥʘ ʠʭ ʫʜʝʣʴʥʦʝ ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ 

(Ki): 

iii KMQ *=  

ʊʦʛʜʘ ʩʫʤʤʘʨʥʳʡ ʚʘʣʦʚʳʡ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʩʝ ʚʠʜʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʦʙʦʟʥʘʯʝʥʳ ʠʥʜʝʢʩʦʤ i), ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

ä
=

=
n

i

ii KMQ
1

*  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʘʣʦʚʳʭ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚʝʣʠʯʠʥʫ ʝʞʝʛʦʜʥʳʭ 

ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʠ 

ʧʪʠʮʳ ʚ ʤʘʩʰʪʘʙʝ ʩʫʙʲʝʢʪʦʚ ʈʌ [6] ʠ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ 

ʠ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ ʩʫʙʲʝʢʪʦʚ ʌʝʜʝʨʘʮʠʠ [7]. ɼʘʥʥʳʝ ʈʦʩʩʪʘʪʘ 

ʧʨʠʚʦʜʷʪʩʷ ʢʘʢ ʚ ʩʫʤʤʝ ʜʣʷ ʭʦʟʷʡʩʪʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ, ʪʘʢ ʠ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ï ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

ʢʨʝʩʪʴʷʥʩʢʠʭ (ʬʝʨʤʝʨʩʢʠʭ) ʭʦʟʷʡʩʪʚ ʠ ʭʦʟʷʡʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ; ʭʦʟʷʡʩʪʚ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʨʘʩʯʸʪʝ ʚʘʣʦʚʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʝ ʫʯʠʪʳʚʘʪʴ ʦʪʭʦʜʳ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ ʚ ʩʠʣʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʩʙʦʨʘ (ʢʦʥʮʝʥʪʨʘʮʠʠ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʙʳʣʘ ʚʚʝʜʝʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ çʜʦʩʪʫʧʥʳʡ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘè, ʨʘʚʥʳʡ ʧʦʪʝʥʮʠʘʣʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʩʝʭ ʦʪʭʦʜʦʚ, ʢʨʦʤʝ ʦʪʭʦʜʦʚ ʭʦʟʷʡʩʪʚ 

ʥʘʩʝʣʝʥʠʷ. 
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ʈʘʩʯʸʪʳ ʦʙʲʝʤʦʚ ʦʪʭʦʜʦʚ (ʨʝʩʫʨʩʦʚ) ʠ ʠʭ ʚʘʣʦʚʦʛʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʚʦʜʷʪʩʷ ʨʘʟʜʝʣʴʥʦ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʚʠʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʪʭʦʜʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʥʦʨʤʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʜʝʣʴʥʳʤ ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝʤ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʪʭʦʜʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʤʦʞʥʦ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, 

ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: 

Å ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ: ʧʰʝʥʠʮʘ (ʦʟʠʤʘʷ ʠ 

ʷʨʦʚʘʷ), ʨʦʞʴ (ʦʟʠʤʘʷ ʠ ʷʨʦʚʘʷ), ʪʨʠʪʠʢʘʣʝ (ʦʟʠʤʘʷ ʠ ʷʨʦʚʘʷ), 

ʷʯʤʝʥʴ (ʦʟʠʤʘʷ ʠ ʷʨʦʚʘʷ), ʧʨʦʩʦ (ʦʟʠʤʘʷ ʠ ʷʨʦʚʘʷ), ʦʚʝʩ, ʨʠʩ, 

ʛʨʝʯʠʭʘ, ʢʫʢʫʨʫʟʘ; 

Å ʤʘʩʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʨʘʧʩ (ʦʟʠʤʳʡ ʠ 

ʷʨʦʚʦʡ), ʩʦʷ; 

Å ʢʘʨʪʦʬʝʣʴ, ʩʚʝʢʣʘ ʠ ʜʨʫʛʠʝ ʦʚʦʱʠ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦʡ ʯʘʩʪʠ 

ʨʘʩʪʝʥʠʷ ʠ ʦʪʭʦʜʦʚ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʫʜʝʣʴʥʦʝ 

ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ ʦʪʭʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.2 [8]. 
ʊɸɹʃʀʎɸ 4.2. 

ʂʆʕʌʌʀʎʀɽʅʊʓ ɼʃʗ ʈɸʉʏɪʊɸ ʄɸʉʉʓ ʆʊʍʆɼʆɺ 

ʈɸʉʊɽʅʀɽɺʆɼʉʊɺɸ ʀ ʀʍ ʕʅɽʈɻʆʉʆɼɽʈɾɸʅʀʗ 

ɺʠʜ ʠʩʭʦʜʥʦʡ 

ʙʠʦʤʘʩʩʳ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʦʪʭʦʜʦʚ ʠ ʧʦʣʝʟʥʦʡ 

ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ, ʢʛ/ʢʛ 

ʋʜʝʣʴʥʦʝ 

ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ 

ʦʪʭʦʜʦʚ, ʂʢʘʣ/ʢʛ 

ɿʝʨʥʦʚʳʝ 

ʢʫʣʴʪʫʨʳ 
1,0 3500 (ʜʣʷ ʩʫʭʦʡ ʩʦʣʦʤʳ) 

ʂʫʢʫʨʫʟʘ ʥʘ ʟʝʨʥʦ 

(ʩʪʝʙʣʠ) 
1,2 

3270 

(ʜʣʷ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ 

ʦʪʭʦʜʦʚ) 

ʈʘʧʩ ʦʟʠʤʳʡ ʠ 

ʷʨʦʚʦʡ 
1,8 3660 

ʉʦʷ 1,3 3800 

ʇʦʜʩʦʣʥʝʯʥʠʢ ʥʘ 

ʟʝʨʥʦ: 

- ʩʪʝʙʣʠ 

- ʣʫʟʛʘ 

 

 

3,5 

0,18 

 

 

3200 

3750 

ʂʘʨʪʦʬʝʣʴ 0,33 2000 (ʜʣʷ ʩʫʭʦʡ ʙʦʪʚʳ) 

ʆʚʦʱʠ 0,33 2000 

ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʨʝʚʝʩʥʳʤ ʦʪʭʦʜʘʤ ʦʙʨʝʟʢʠ ʤʥʦʛʦʣʝʪʥʠʭ 



 124 

ʥʘʩʘʞʜʝʥʠʡ ï ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ï ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ. ʇʦ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʚʠʥʦʛʨʘʜʘ ʝʞʝʛʦʜʥʦ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʘʷ ʦʙʨʝʟʢʘ ʨʘʩʪʝʥʠʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʩ ʢʘʞʜʦʛʦ ʛʝʢʪʘʨʘ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʫʜʘʣʷʶʪʩʷ 

ʪʦʥʥʳ ʦʙʨʝʟʘʥʥʦʡ ʣʦʟʳ. ʊʘʢʞʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʬʦʨʤʠʨʫʶʱʘʷ ʠ ʩʘʥʠʪʘʨʥʘʷ ʦʙʨʝʟʢʘ ʧʣʦʜʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʨʝʛʠʦʥʘ. ɺ ʪʘʙʣʠʮʝ 4.3 ʧʨʠʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʥʦʨʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʜʨʝʚʦʚʠʜʥʳʭ 

ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʦʙʨʝʟʢʝ ʨʘʩʪʝʥʠʡ, ʠ ʠʭ 

ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ. 
ʊɸɹʃʀʎɸ 4.3. 

ʅʆʈʄʓ ʆɹʈɸɿʆɺɸʅʀʗ ʆʊʍʆɼʆɺ ʉɸɼʆɺʆɼʉʊɺɸ  

ʀ ɺʀʅʆɻʈɸɼɸʈʉʊɺɸ ʀ ʀʍ ʕʅɽʈɻʆʉʆɼɽʈɾɸʅʀɽ 

ɺʠʜ 

ʜʨʝʚʦʚʠʜʥʳʭ 

ʦʪʭʦʜʦʚ 

ʋʜʝʣʴʥʘʷ 

ʤʘʩʩʘ 

ʦʪʭʦʜʦʚ, 

ʪ/ʛʘ ʚ ʛʦʜ 

ʋʜʝʣʴʥʘʷ 

ʪʝʧʣʦʪʘ 

ʩʛʦʨʘʥʠʷ, 

ʄɼʞ/ʢʛ 

ʕʥʝʨʛʠʷ, 

ʚʳʜʝʣʷʶʱʘʷʩʷ ʧʨʠ 

ʩʞʠʛʘʥʠʠ ʦʪʭʦʜʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʩ 1ʛʘ ʚ ʛʦʜ, 

ʪ ʫ.ʪ./ʛʘ ʚ ʛʦʜ 

ʆʙʨʝʟʢʠ 

ʚʠʥʦʛʨʘʜʥʦʡ 

ʣʦʟʳ 

3 16 1,638 

ʆʙʨʝʟʢʠ 

ʧʣʦʜʦʚʳʭ 

ʜʝʨʝʚʴʝʚ 

5 10,5 1,791 

ɺ ʨʘʩʯʝʪʘʭ ʨʝʩʫʨʩʦʚ ʠ ʚʘʣʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʙʠʦʤʘʩʩʳ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʫʯʠʪʳʚʘʶʪʩʷ 

ʦʪʭʦʜʳ ʩʦʜʝʨʞʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ ʩʢʦʪʘ ʠ ʧʪʠʮʳ: 

Å ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ (ʂʈʉ); 

Å ʩʚʠʥʴʠ; 

Å ʤʝʣʢʠʡ ʨʦʛʘʪʳʡ ʩʢʦʪ (ʄʈʉ) ï ʢʦʟʳ ʠ ʦʚʮʳ 

Å ʧʪʠʮʘ (ʢʫʨʳ-ʥʝʩʫʰʢʠ ʠ ʙʨʦʡʣʝʨʳ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʚʳʭʦʜ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʩʢʦʪʘ ʠ ʧʪʠʮʳ 

ʧʨʠʥʠʤʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ: 

Å ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ (ʂʈʉ) ï 30 ʢʛ/ʩʫʪʢʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 

85%, 

Å ʩʚʠʥʴʠ ï 4 ʢʛ/ʩʫʪʢʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 85%, 

Å ʢʦʟʳ, ʦʚʮʳ (ʄʈʉ) ï 4 ʢʛ/ʩʫʪʢʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 70%; 

Å ʢʫʨʠʮʘ-ʥʝʩʫʰʢʘ ï 73 ʢʛ/ʛʦʜ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 75%; 

Å ʙʨʦʡʣʝʨ ï 42 ʢʛ/ʛʦʜ ʧʨʠ ʚʣʘʞʥʦʩʪʠ 75%. 
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ʊʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 1 ʢʛ ʩʫʭʦʛʦ ʥʘʚʦʟʘ ʠ ʧʦʤʸʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 2000 ʢʢʘʣ. ʅʦʨʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʠ 

ʫʜʝʣʴʥʦʝ ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 4.4. 
ʊɸɹʃʀʎɸ 4.4. 

ʅʆʈʄʓ ʆɹʈɸɿʆɺɸʅʀʗ ʆʊʍʆɼʆɺ ɾʀɺʆʊʅʆɺʆɼʉʊɺɸ  

ʀ ʀʍ ʕʅɽʈɻʆʉʆɼɽʈɾɸʅʀɽ 

ɺʠʜ 

ʩʢʦʪʘ 

ʅʦʨʤʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ, 

ʪʦʥʥ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ/ʛʦʣʦʚʫ ʚ ʛʦʜ 

ʋʜʝʣʴʥʦʝ ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʝ 

ʦʪʭʦʜʦʚ, 

ʪ ʫ.ʪ./ʪ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʂʈʉ 1,64 0,29 

ʉʚʠʥʴʠ 0,22 0,29 

ʄʈʉ 0,44 0,29 

ʇʪʠʮʘ: 

ʢʫʨʳ, 

ʙʨʦʡʣʝʨʳ 

 

0,01825 

0,01050 

 

0,29 

0,29 

ɼʣʷ ʨʘʩʯʝʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʭʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʨʠʥʠʤʘʣʠʩʴ, ʯʪʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʵʥʝʨʛʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʷ ʤʘʩʩʘ ʦʪʭʦʜʦʚ (ʥʝʪ 

ʦʪʯʫʞʜʝʥʠʷ ʯʘʩʪʠ ʦʪʭʦʜʦʚ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʥʘ 

ʧʦʜʩʪʠʣʢʠ ʩʢʦʪʫ ʠ ʜʨ.). ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ: ʧʦʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʦʣʫʯʝʥʠʝ 

ʪʝʧʣʘ. ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʄʠʥʠ-ʊʕʉ ʩ 

ʧʨʷʤʳʤ ʩʞʠʛʘʥʠʝʤ ʙʠʦʤʘʩʩʳ ʠʣʠ ʤʠʥʠ-ʊʕʉ ʥʘ ʙʠʦʛʘʟʝ) 

ʧʨʠʥʠʤʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ ʂʇʵʵ =0,25, ʜʦʣʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï ʉʅɻʵ =0,05. ɼʣʷ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʄʠʥʠ-ʊʕʉ ʩ ʧʨʷʤʳʤ 

ʩʞʠʛʘʥʠʝʤ ʙʠʦʤʘʩʩʳ ʠʣʠ ʤʠʥʠ-ʊʕʉ ʥʘ ʙʠʦʛʘʟʝ) ʧʨʠʥʠʤʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ ʂʇʪ=0,75, ʜʦʣʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï ʉʅʪ=0,05. ʊʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ (ʵʵ) ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠʟ 

ʙʠʦʤʘʩʩʳ ʦʪʭʦʜʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ: 

Q
ʨʘʩʪi

ʪʝʭ ʵʵ = Ɇ(P
i
ʚʘʣ Ā ʉ

i
ʦʪʭ) Ā ʂʇʵ ɻĀ (1- ʉʅɻ)ɻ 

Q
ʨʘʩʪi

ʪʝʭ ʪʝʧʣʦ = Ɇ(P
i
ʚʘʣ Ā ʉ

i
ʦʪʭ) Ā  ʂʇʪ Ā (1- ʉʅʪ) 

ʇʨʠ ʵʪʦʤ ʩʫʤʤʠʨʦʚʘʥʠʝ ʠʜʝʪ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʦʪʭʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʜʝʣʴʥʦʛʦ 

ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʷ. 
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ɼʣʷ ʨʘʩʯʝʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠʥʠʤʘʣʠʩʴ, ʯʪʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ ʵʥʝʨʛʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʷ ʤʘʩʩʘ ʦʪʭʦʜʦʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ (ʥʝʪ ʦʪʯʫʞʜʝʥʠʷ ʯʘʩʪʠ ʦʪʭʦʜʦʚ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ 

ʧʦʯʚʫ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʦʝ ʫʜʦʙʨʝʥʠʝ). ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ: ʧʦʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 

ʧʦʣʫʯʝʥʠʝ ʪʝʧʣʘ.  ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

(ʤʠʥʠ-ʊʕʉ ʥʘ ʙʠʦʛʘʟʝ) ʧʨʠʥʠʤʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʘʚʥʳʡ ʂʇʵ=ɻ0,35, ʜʦʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï 

ʉʅɻ=ɻ0,03. ɼʣʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʄʠʥʠ-

ʊʕʉ ʥʘ ʙʠʦʛʘʟʝ) ʧʨʠʥʠʤʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʳʡ 

ʂʇʪ=0,80, ʜʦʣʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ï 

ʉʅʪ=0,14. ʊʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʡ ʵʥʝʨʝʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʠʦʤʘʩʩʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʩʢʦʪʘ ʠ ʧʪʠʮʳ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ) ʨʘʚʝʥ: 

Q
ʞʠʚ i

ʪʝʭ ʵʵ = ɆQ
ʞʠʚ i

ʚʘʣ Ā ʂʇɻ  ɻĀ (1- ʉʅɻ)ɻ+ ɆQ
ʧʪ i
ʚʘʣ  Ā ʂʇʵ ɻĀ (1- ʉʅɻ)ɻ 

Q
ʞʠʚ i

ʪʝʭ ʪʝʧʣʦ = ɆQ
ʞʠʚ i

ʚʘʣ Ā ʂʇʪ Ā (1- ʉʅʪ)+ Ɇ Q
ʧʪ i
ʚʘʣ Ā ʂʇʪ Ā (1- ʉʅʪ) 

ʇʨʠ ʵʪʦʤ ʩʫʤʤʠʨʦʚʘʥʠʝ ʠʜʝʪ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʩ 

ʫʯʝʪʦʤ ʥʦʨʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʠʭ ʫʜʝʣʴʥʦʛʦ 

ʵʥʝʨʛʦʩʦʜʝʨʞʘʥʠʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʠ ʠʭ 

ʪʝʧʣʦʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʨʝʩʫʨʩʳ, ʚʘʣʦʚʳʡ ʠ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʩ ʣʶʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ (ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʩʫʙʲʝʢʪ ï ʩʪʨʘʥʘ 

ʚ ʮʝʣʦʤ). 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ 
1. ʉʨʘʚʥʠʪʝ ʧʦʥʷʪʠʷ çʨʝʩʫʨʩʳè ʠ çʧʦʪʝʥʮʠʘʣʳè 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.  

2. ʂʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ? ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʢʠ ʥʘʟʝʤʥʦʡ ʩʠʩʪʝʤʳ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ? 

3. ʂʘʢʠʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ? ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʢʠ ʥʘʟʝʤʥʦʡ ʩʠʩʪʝʤʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ? 
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4. ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʨʝʘʥʘʣʠʟʳ ʢʘʢ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʝʥʮʠʘʣʦʚ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ: ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

5. ʂʘʢʘʷ ʚʝʣʠʯʠʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ 

ʩʦʣʥʝʯʥʦʡ/ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʘʢ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ (ʚ ʪʦʯʢʝ ʠ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ)? 

6. ʏʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʩʦʣʥʝʯʥʦʡ/ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ, ʢʘʢ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ (ʚ ʪʦʯʢʝ ʠ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ)? 

7. ʇʨʦʚʝʜʠʪʝ ʦʮʝʥʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʠ 

ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ) ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʩʪʘʥʮʠʠ ʤʦʱʥʦʩʪʴʶ 10 

ʄɺʪ (ʪʦʯʢʘ ï ʧʦ ʚʳʙʦʨʫ, ʪʠʧ ʫʩʪʘʥʦʚʢʠ ï ʧʦ ʚʳʙʦʨʫ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GlobalSolarAtlas/ GlobalWindAtlas/ renewables.ninja 

(ʧʦ ʚʳʙʦʨʫ). 

8. ʇʨʦʚʝʜʠʪʝ ʦʮʝʥʢʫ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʫʨʦʚʥʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʧʦ ʚʳʙʦʨʫ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʡʪʝ ɹɼ NASA POWER 

(ʦʨʠʝʥʪʘʮʠʷ ʧʨʠʝʤʥʦʡ ʧʣʦʱʘʜʢʠ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ). 

9. ʇʨʦʚʝʜʠʪʝ ʦʮʝʥʢʫ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ 

3 ʪʦʯʝʢ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʩʫʙʲʝʢʪʘ ʈʌ (ʧʦ 

ʚʳʙʦʨʫ). ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʡʪʝ ɹɼ NASA 

POWER (ʚʳʩʦʪʘ ʠʜʝʘʣʴʥʦʡ ɺʕʋ ï 50 ʤ, ʜʠʘʤʝʪʨ ʚʝʪʨʦʢʦʣʝʩʘ ï 50 

ʤ). 

10. ʉʦʩʪʘʚʴʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʠʜʦʚ ʙʠʦʤʘʩʩʳ ʢʘʢ ʨʝʩʫʨʩʘ ʜʣʷ 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ. 

11. ʇʨʦʚʝʜʠʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʭʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ/ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʫʙʲʝʢʪʘ ʈʌ (ʚʠʜ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʨʦʜʳ ʩʢʦʪʘ ï ʥʘ ʚʳʙʦʨ; ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʡʪʝ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ 

ʈʦʩʩʪʘʪʘ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ: 

ɺʳʙʨʘʪʴ ʨʝʛʠʦʥ ʈʌ (ʦʙʣʘʩʪʴ, ʨʘʡʦʥ), ʜʣʷ ʢʦʪʦʨʦʛʦ: 

1) ʅʘʡʪʠ ʜʘʥʥʳʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʩʤ. ʠʩʪʦʯʥʠʢʠ 
ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʜʝʣʝ 5) ʟʘ 2016 ʛ., ʠʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ 

2015-2018 ʛʛ. 

2) ʅʘʡʪʠ ʜʘʥʥʳʝ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʚʳʙʨʘʪʴ 2-3 ʢʫʣʴʪʫʨʳ) ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʟʘ 

2016 ʛ., ʠʣʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ 2015-2018 ʛʛ.  

3) ʅʘʡʪʠ ʜʘʥʥʳʝ ʦ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʠ ʧʪʠʮʳ (ʂʈʉ ʠʣʠ 
ʩʚʠʥʴʠ ʠ ʢʫʨʳ) ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʟʘ 2016 ʛ., ʠʣʠ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʟʘ 2015-2018 ʛʛ. 
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4) ʆʧʨʝʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 
4.3, ʚʘʣʦʚʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʊʂʆ, ʆʉɺ ʠ ʦʪʭʦʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʘʢʠʝ ʚʠʜʳ ʦʪʭʦʜʦʚ ʜʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʚʘʣʦʚʳʡ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʦʯʝʤʫ? ʂʘʢ ʨʘʩʧʨʝʜʝʣʝʥ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ? 

5) ʆʬʦʨʤʠʪʴ ʦʪʯʝʪ ʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʚ ʧʠʩʴʤʝʥʥʦʤ 
ʚʠʜʝ (ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ). 

 

ʃʠʪʝʨʘʪʫʨʘ ʧʦ ʨʘʟʜʝʣʫ 
1. ʈʝʩʫʨʩʳ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ: ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ/ ʉ.ɺ. ʂʠʩʝʣʝʚʘ, ʖ.ʖ. ʈʘʬʠʢʦʚʘ, ʊ.ʀ. 

ɸʥʜʨʝʝʥʢʦ ʠ ʜʨ. ð ʄ.: ʅʘʫʢʘ, 2019. ï 194 ʩ. ʂʥʠʛʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ ɻʀʉ ɺʀʕʈ 

(https://gisre.ru/useful/publishing/828-resursy-vozobnovlyaemoj-

energetiki-metody-otsenki-i-kartografirovanie) ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʧʦ ʟʘʧʨʦʩʫ ʩʣʫʰʘʪʝʣʷ. 

2. ɹʘʟʘʜʘʥʥʳʭ NASA POWER (Prediction Of Worldwide Energy 

Resources) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://eosweb.larc.nasa.gov/sse/. 

3. ɸʪʣʘʩ ʨʝʩʫʨʩʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ: ʥʘʫʯ. ʠʟʜʘʥʠʝ/ ʊ.ʀ. ɸʥʜʨʝʝʥʢʦ, ʊ.ʉ. ɻʘʙʜʝʨʘʭʤʘʥʦʚʘ, ʆ.ɺ. 

ɼʘʥʠʣʦʚʘ ʠ ʜʨ. ð ʈʍʊʋ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʄʦʩʢʚʘ, 2015. ï 

160 ʩ. 

4. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʨʝʩʫʨʩʘʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʈʦʩʩʠʠ ʠ ʤʝʩʪʥʳʤ ʚʠʜʘʤ ʪʦʧʣʠʚʘ / ʇ.ʇ. ɹʝʟʨʫʢʠʭ, ɺ.ɺ. 

ɼʝʛʪʷʨʝʚ, ɺ.ɺ. ɽʣʠʩʪʨʘʪʦʚ, ɽ.ʉ. ʇʘʥʮʭʘʚʘ, ʕ.ʉ. ʇʝʪʨʦʚ, ɺ.ʅ. 

ʇʫʟʘʢʦʚ, ɻ.ʀ. ʉʠʜʦʨʝʥʢʦ, ɹ.ɺ. ʊʘʨʥʠʞʝʚʩʢʠʡ, ɸ.ɸ. ʐʧʘʢ, ɸ.ɸ. 

ʗʤʧʦʣʴʩʢʠʡ // ʄ.: çʀɸʎ ʕʥʝʨʛʠʷè, 2007. ï 272 ʩ. 

5. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʧʨʦʝʢʪʘ GlobalSolarAtlas. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. URL:  https://globalsolaratlas.info/map  

6. ɹʶʣʣʝʪʝʥʠ ʦ ʩʦʩʪʦʷʥʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.gks.ru/wps/wcm/connect/rosstat_ 

main/rosstat/ru/statistics/enterprise/economy  

7. ɹʘʟʘ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.gks.ru/dbscripts/munst. 

8. ʂʣʶʩ ʉ.ɺ., ɿʘʙʘʨʥʳʡ ɻ.ʅ. ʆʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ ʧʦʪʝʥʮʠʘʣʘ 

ʪʚʸʨʜʦʛʦ ʙʠʦʪʦʧʣʠʚʘ ʋʢʨʘʠʥʳ // ʂʦʣʣʝʢʪʦʨʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 
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5.1. ɺʆɿɼɽʁʉʊɺʀɽ ʆɹʒɽʂʊʆɺ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ 

ʕʅɽʈɻɽʊʀʂʀ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ. 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʀ ʌʀʅɸʅʉʆɺʓɽ ʈʀʉʂʀ 

ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ 

ʀʉʊʆʏʅʀʂʆɺ ʕʅɽʈɻʀʀ 

ɺ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) ʟʘʥʠʤʘʝʪ ʚʩʝ ʙʦʣʝʝ ʦʩʥʦʚʘʪʝʣʴʥʳʝ 

ʧʦʟʠʮʠʠ. ɺ ʤʠʨʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʣʦʙʘʣʴʥʳʝ ʪʨʝʥʜʳ ʧʦ ʧʝʨʝʭʦʜʫ 

ʥʘ ʥʠʟʢʦʫʛʣʝʨʦʜʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ʠ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ɺʀʕ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʚ ɺʀʕ ʠʥʚʝʩʪʠʨʦʚʘʥʦ ʦʢʦʣʦ $2,8 ʪʨʣʥ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʥʝʞʝʣʠ ʚ ʪʨʘʜʠʮʠʦʥʥʫʶ ʵʥʝʨʛʝʪʠʢʫ. ɺ 2020 ʛ. 

ʚ ʤʠʨʝ ʚʚʝʜʝʥʥʳʝ ʚ ʩʪʨʦʡ ʩʫʤʤʘʨʥʳʝ ʤʦʱʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʥʘ 40% ʙʦʣʴʰʝ, ʯʝʤ ʧʦʩʪʨʦʝʥʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʊʕʉ. 

ʇʦ ʨʘʩʯʝʪʘʤ ʘʛʝʥʪʩʪʚʘ Bloomberg ʢ 2040 ʛ. ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʫ ʩʦʩʪʘʚʷʪ ʦʢʦʣʦ $10 ʪʨʣʥ., ʠ 85% ʠʟ ʥʠʭ ʙʫʜʫʪ 

ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʨʘʟʚʠʪʠʝ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢ 2035 ʛ. ʧʦ ʧʨʦʛʥʦʟʘʤ ɺʩʝʤʠʨʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʘʛʝʥʪʩʪʚʘ (International Energy Agency) ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʴ ʤʠʨʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʩʥʠʟʠʪʩʷ ʚ 3 ʨʘʟʘ. ɽʩʣʠ ʩʝʡʯʘʩ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 1 ʢɺʪʯ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ 490 ʛ-ʵʢʚ. CO2, ʯʝʨʝʟ 15 ʣʝʪ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʪʩʷ ʜʦ 140ï150 ʛ-ʵʢʚ.  

ʉʦʦʨʫʞʝʥʠʝ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ ʧʦʣʫʯʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʈʦʩʩʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʩʥʠʞʘʶʱʫʶ ʨʠʩʢʠ ʚ ʨʘʙʦʪʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. ʇʝʨʚʳʡ ʵʪʘʧ ʇʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʜʝʡʩʪʚʫʝʪ ʜʦ 

2024 ʛ., ʚʪʦʨʦʡ (ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʝʥʥʳʡ ʚ ʧʣʘʥʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʫʨʦʚʥʶ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʦʨʪʘ) ï ʜʦ 2035 ʛ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʧʦʣʥʦʧʨʘʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ 

ʨʳʥʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʣʷ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʚ 

ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 0,3%, ʥʦ ʢ 

2035 ʛʦʜʫ ʦʥʘ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʜʦ 3%. ɽʩʣʠ ʫʯʝʩʪʴ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʩʪʨʦʠʪʴʩʷ ʚʥʝ ʨʘʤʦʢ ʧʨʦʛʨʘʤʤʳ ʛʦʩʧʦʜʜʝʨʞʢʠ, ʪʦ ʜʦʣʷ ɺʀʕ 

ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʠ ʜʦ 5%.  

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʧʨʦʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʩʥʠʞʘʝʪ ʠʭ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʪʨʫʜʥʷʝʪ 

ʧʦʣʫʯʝʥʠʝ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʝʢʪ. 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤ ï ʜʚʘ ʘʩʧʝʢʪʘ (ʜʚʝ ʬʘʟʳ) ʝʜʠʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʠʩʢʘ. 

ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʟʚʝʥʦʤ ʦʮʝʥʢʠ 
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ʨʠʩʢʘ, ʘ ʢʦʥʝʯʥʳʤ ï ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʠʭ ʛʣʘʚʥʘʷ 

ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʜʝʡʩʪʚʠʷʭ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʘ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʢʘʢ 

ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʠʩʢʘ (ʦʮʝʥʢʘ ʨʠʩʢʘ), ʪʘʢ ʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʝʛʦ ʩʦʢʨʘʱʝʥʠʷ (ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ). ʆʩʥʦʚʥʦʝ 

ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʥʷʪʠʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʮʝʥʢʘ ʨʠʩʢʘ 

ʩʪʨʦʠʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʤ 

ʘʥʘʣʠʟʝ ʩʘʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʨʠʩʢʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ. 

ʊʦʛʜʘ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʥʘ ʶʨʠʩʧʨʫʜʝʥʮʠʶ. 
 

5.2. ʕʂʆʃʆɻʀʏɽʉʂʆɽ ɺʆɿɼɽʁʉʊɺʀɽ 

ʀ ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʈʀʉʂʀ ɺ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ 

ʕʅɽʈɻɽʊʀʂɽ 

ʆʩʪʘʥʦʚʠʤʩʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʘ ʚʦʟʜʝʡʩʪʚʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʆʉ) ʠ ʯʝʣʦʚʝʢʘ ʧʦ 

ʚʠʜʘʤ ɺʀʕ ʠ ʩʚʷʟʘʥʥʳʤ ʩ ʵʪʠʤ ʨʠʩʢʘʤʠ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʫʯʠʪʳʚʘʪʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ ʜʣʷ ʵʣʝʢʪʨʦ- ʠʣʠ 

ʪʝʧʣʦʛʝʥʝʨʘʮʠʠ ʥʘ ɺʀʕ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ɺʀʕ ʩʚʷʟʘʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʚʳʙʨʦʩʘʤʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʠ ʜʨʫʛʠʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʵʬʬʝʢʪ) 

ʧʨʠʤʝʥʝʥʠʷ ɺʀʕ ï ʚʝʣʠʯʠʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʭ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʠ ʩʞʠʛʘʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʳ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʫʩʪʘʥʦʚʢʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ, 

ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ, ʫʪʠʣʠʟʘʮʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʠʩʪʝʯʝʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʙʦʪʳ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʠʩʢʦʧʘʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʠ ʦʟʥʘʯʘʝʪ ʫʞʝ ʥʝʥʫʣʝʚʫʶ ʵʤʠʩʩʠʶ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ɺ ʪʘʙʣʠʮʝ 5.1. ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʧʦʩʪʫʧʣʝʥʠʝ ʉʆ2 ʚ 

ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ʕʉ) 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ɺʀʕ. ɼʘʥʥʳʝ ʧʦ ʵʤʠʩʩʠʠ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ CO2-ʵʢʚʠʚʘʣʝʥʪʝ (ʛ-ʵʢʚ. ʉʆ2) ʠ 

ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʵʤʠʩʩʠʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʕʉ.  
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ʊɸɹʃʀʎɸ 5.1. 

ʕʄʀʉʉʀʗ ʇɸʈʅʀʂʆɺʓʍ ɻɸɿʆɺ ɺ ʉʆ2-ʕʂɺʀɺɸʃɽʅʊɽ ʅɸ 

ʊʆʇʃʀɺʅʓʍ ʕʉ ʀ ʅɸ ʕʉ ʅɸ ɺʀʕ ɺ ʇʈʆʎɽʉʉɽ ɺʉɽɻʆ 

çɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸè. 

ʊʠʧ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʕʤʠʩʩʠʷ ʛʉʆ2-

ʵʢʚ/ʢɺʪʯ 

ʊʕʉ ʥʘ ʫʛʣʝ 820 

ʕʉ ʥʘ ʤʘʟʫʪʝ 750 

ʊʕʉ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ 490 

ɹʠʦʕʉ 230 

ʉʕʉʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ  40 

ʉʕʉ ʢʦʥʮʝʥʪʨʘʪʦʨʥʳʝ 10 

ɺʕʉ 12 

ɻʝʦʕʉ 35 

ʄɻʕʉ 20 

ɻʦʚʦʨʷ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ 

ʥɻʝʨʛʝʪʠʢʠ, ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ:  

¶ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ; 

¶ ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ; 

¶ ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ; 

¶ ʙʠʦʵʥʝʨʛʝʪʠʢʘ; 

¶ ʤʘʣʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ. 

 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

(ʌʕʇ) ʠʣʠ ʞʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

(ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʉʕʉ). ʉʦʣʥʝʯʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʉʕʉ) ʷʚʣʷʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʟʝʤʣʝʸʤʢʠʤʠ ï ʦʪ 0,001 ʜʦ 0,006 ʛʘ/ʢɺʪ ʩ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 0,003ï0,004 ʛʘ/ʢɺʪ. ɼʣʷ ʧʨʦʜʣʝʥʠʷ ʨʘʙʦʪʳ ʟʘ 

ʧʨʝʜʝʣʳ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʉʕʉ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʦ ʛʠʙʨʠʜʥʦʡ ʩʭʝʤʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʚʳʙʨʦʩʫ ʚ ʘʪʤʦʩʬʝʨʫ ʥʝʢʦʪʦʨʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ. ɼʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʌʕʇ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʫʙʣʠʨʫʶʱʫʶ ʫʩʪʘʥʦʚʢʫ 

ʠʣʠ ʘʢʢʫʤʫʣʷʪʦʨ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʡ ʩʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʡ 

ʘʢʢʫʤʫʣʷʪʦʨ. ʕʪʠ ʘʢʢʫʤʫʣʷʪʦʨʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʟʘʛʨʷʟʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʨʝʜʥʠʡ ʩʨʦʢ ʨʘʙʦʪʳ 
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ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʪʨʝʭ ʣʝʪ. ʏʘʩʪʘʷ ʟʘʤʝʥʘ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʠʣʠ ʟʘʭʦʨʦʥʝʥʠʝʤ, ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʥʠʭ 

ʩʚʠʥʮʘ, ʤʦʞʝʪ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

ʂʦʥʮʝʥʪʨʘʪʦʨʥʳʝ ʉʕʉ 
ʉʦʣʥʝʯʥʳʝ ʢʦʥʮʝʥʪʨʘʪʦʨʳ (ʛʝʣʠʦʩʪʘʪʳ) ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʠʝ ʧʦ 

ʧʣʦʱʘʜʠ ʟʘʪʝʥʝʥʠʷ ʟʝʤʝʣʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʅʝʞʝʣʘʪʝʣʴʥʦʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʠ ʚʳʟʳʚʘʝʪ 

ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʥʝʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʟʝʨʢʘʣʴʥʳʤʠ ʦʪʨʘʞʘʪʝʣʷʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʚʣʘʞʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʦʚ; ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʳ ʧʝʨʝʛʨʝʚ ʠ ʚʦʟʛʦʨʘʥʠʝ ʩʠʩʪʝʤ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʳ, ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʦʪʩʶʜʘ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʢʠʧʷʱʠʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠ 

ʥʝʠʟʙʝʞʥʦʡ ʠʭ ʫʪʝʯʢʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʞʠʜʢʦʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʭʨʦʤʘʪʳ ʠ ʥʠʪʨʘʪʳ, 

ʷʚʣʷʶʱʠʝʩʷ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ. ʅʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʦʜʥʠʤʘʝʪ 

ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʢʦʥʜʝʥʩʘʪʘ; ʧʨʠ 

ʵʪʦʤ ʪʝʧʣʦʚʦʡ ʩʙʨʦʩ ʚ ʙʠʦʩʬʝʨʫ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʩʙʨʦʩ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʛʦʨʶʯʠʭ ʠʩʢʦʧʘʝʤʳʭ.  

 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʉʕʉ 
ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ (ʌʕʄ) ʧʨʠ ʨʘʙʦʪʝ ʥʝ ʦʢʘʟʳʚʘʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʦʜʥʘʢʦ ʧʨʠ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʝʱʝʩʪʚʘ ʠ ʧʨʦʮʝʩʩʳ, ʚʨʝʜʥʳʝ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʉʦʦʨʫʞʝʥʠʝ ʢʨʫʧʥʳʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ʩʚʷʟʘʥʦ ʩ ʫʩʪʘʥʦʚʢʦʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʌʕʄ ʥʘ ʩʪʦʡʢʘʭ, 

ʧʨʠʧʦʜʥʷʪʳʭ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ, ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ. ʊʘʢʦʡ ʪʠʧ ʫʩʪʘʥʦʚʢʠ ʤʦʜʫʣʝʡ ʥʝ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ. 

ʊʝʨʨʠʪʦʨʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʘʩʘ ʩʢʦʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʜʘʞʝ ʪʘʢʦʡ ʪʝʨʤʠʥ 

çSOLARGRAZINGè ï ʚʳʧʘʩ ʩʢʦʪʘ ʥʘ ʩʦʣʥʝʯʥʳʭ ʩʪʘʥʮʠʷʭ (ʉʐɸ, 

ɸʚʩʪʨʘʣʠʷ). ʆʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʳʧʘʩ ʦʚʝʮ. ʅʝʦʙʭʦʜʠʤʦ 
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ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʞʘʨʢʠʡ ʧʝʨʠʦʜ ʛʦʜʘ ʦʚʮʘʤ ʦʯʝʥʴ ʥʨʘʚʠʪʩʷ 

ʦʪʜʳʭʘʪʴ ʦʪ ʧʘʣʷʱʝʛʦ ʩʦʣʥʮʘ ʚ ʪʝʥʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʳʨʴʷ ʜʣʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ: 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ 
ɺ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʝʤʥʠʝʚʳʭ, ʢʘʜʤʠʝʚʳʭ ʠ ʘʨʩʝʥʠʜ-

ʛʘʣʣʠʝʚʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʟʜʫʭʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʧʦʷʚʣʷʶʪʩʷ ʢʨʝʤʥʠʝʚʘʷ ʧʳʣʴ, ʢʘʜʤʠʝʚʳʝ ʠ ʘʨʩʝʥʠʜʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʦʧʘʩʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʯʠʩʪʦʛʦ 

ʢʨʝʤʥʠʷ (ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ, ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ, ʘʤʦʨʬʥʦʛʦ) 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʠʪʢʦʚ ʠ ʧʣʘʩʪʠʥ ʜʣʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ï ʵʪʦ ʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʡ, ʪ.ʝ. ʧʨʠʩʫʱʠʡ ʥʝ ʪʦʣʴʢʦ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʧʨʦʮʝʩʩ, ʧʦʩʢʦʣʴʢʫ ʢʨʝʤʥʠʡ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʠʢʝ (ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ). ʀʤʝʥʥʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ð ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʝʤʥʠʷ ð 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʦ ʚʩʝʡ ʮʝʧʦʯʢʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʦʣʠʯʝʩʪʚ ʚʳʱʝʣʘʯʠʚʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ (ʩʦʣʷʥʘʷ ʢʠʩʣʦʪʘ). ʕʪʠʤ 

ʧʨʦʮʝʩʩʦʤ ʚ ʤʠʨʝ ʟʘʥʠʤʘʝʪʩʷ ʩʝʛʦʜʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʢʨʫʛ 

ʢʦʤʧʘʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ (ʧʦʣʠʢʨʝʤʥʠʷ). ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʨʝʘʢʮʠʶ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤ ʢʨʝʤʥʠʝʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʚʘʨʮʘ), ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʪʨʠʭʣʦʨʩʠʣʘʥʘ. ʊʨʠʭʣʦʨʩʠʣʘʥ ʟʘʪʝʤ ʨʝʘʛʠʨʫʝʪ ʩ ʚʦʜʦʨʦʜʦʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʧʦʣʠʢʨʝʤʥʠʡ ʚʤʝʩʪʝ ʩ ʞʠʜʢʠʤ 

ʪʝʪʨʘʭʣʦʨʠʜʦʤ ʢʨʝʤʥʠʷ (ʈʠʩ. 5.1). ʀʤʝʥʥʦ ʵʪʦʪ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʠ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ. 

 
ʈʠʩ. 5.1. ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʦʣʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʝʧʝʥʠ ʣʦʢʘʣʠʟʘʮʠʠ (ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ). 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʣʠʢʨʝʤʥʠʡ (ʂʅʈ, ʉʐɸ, ʅʦʨʚʝʛʠʷ, ɻʝʨʤʘʥʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ ʠ 

ʜʨ.) ʧʨʠʥʷʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ, ʠ ʦʩʥʦʚʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦʙʳ 

ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʝ ʧʦʣʠʢʨʝʤʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʫʧʥʝʡʰʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʣʠʢʨʝʤʥʠʷ ʧʝʨʝʭʦʜʷʪ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ (closed-loop), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʞʝʥʠʝ ʪʦʣʱʠʥʳ ʧʣʘʩʪʠʥ ʌʕʇ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ 

ʯʝʨʝʟ ʵʢʦʥʦʤʠʶ ʤʘʪʝʨʠʘʣʦʚ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʆʉ.  

ʅʘ ʨʠʩ. 5.2. ʧʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʨʝʤʥʠʷ ʥʘ ʚʘʪʪ 

ʌʕʇ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʠʥʘʤʠʢʫ ʩʥʠʞʝʥʠʷ 

ʫʜʝʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʦʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʤʦʜʫʣʝʡ. 

 
ʈʠʩ. 5.2. ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʢʨʝʤʥʠʷ ʥʘ ʚʘʪʪ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʫʣʷ ʩ 2010ʛ. ʜʦ 2020ʛ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʩʦʙʝʥʥʦ 

ʦʧʘʩʥʳ ʘʚʘʨʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʤʦʜʫʣʝʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɺ 2011 ʛ. ʥʘ ʟʘʚʦʜʝ, 

ʧʨʠʥʘʜʣʝʞʘʱʝʤ ʢʠʪʘʡʩʢʦʡ ʢʦʤʧʘʥʠʠ Jinko Solar, ʧʨʦʠʟʦʰʸʣ ʩʙʨʦʩ 

ʚ ʨʝʢʫ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʝʤʥʠʝʚʳʭ ʌʕʇ. ʇʦʩʣʝʜʩʪʚʠʷʤʠ ʩʪʘʣʠ ʛʠʙʝʣʴ ʨʳʙ, 

ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʥʘ ʙʣʠʟʣʝʞʘʱʠʭ ʩʚʠʥʦʬʝʨʤʘʭ ʠ ʧʘʜʝʥʠʝ ʥʘ 40% 
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ʩʪʦʠʤʦʩʪʠ ʘʢʮʠʡ ʢʦʤʧʘʥʠʠ ʥʘ ʙʠʨʞʝ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ 

JinkoSolar ʧʨʦʚʝʣʘ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʞʝ ʚ 2017ʛ. 

ʧʦʣʫʯʠʣʘ ʧʝʨʚʳʡ ʚ ʂʠʪʘʝ Cradle-to-Cradle (C2C
9

 ʩʝʨʪʠʬʠʢʘʪ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚʳʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ 

ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʚʦʝʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʜʚʠʞʝʥʠʶ ʣʫʯʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʫʩʪʦʡʯʠʚʳʭ ʧʨʘʢʪʠʢ ʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʝ. ɺ ʂʠʪʘʝ ʩʝʡʯʘʩ ʚʦ 

ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʦʣʥʝʯʥʦʡ ʠʥʜʫʩʪʨʠʠ, 

ʚʥʝʜʨʷʶʪʩʷ ʩʘʤʳʝ ʞʝʩʪʢʠʝ ʩʪʘʥʜʘʨʪʳ. 

 

ʋʪʠʣʠʟʘʮʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ 
ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ, ʦʪʨʘʙʦʪʘʚʰʠʝ ʩʚʦʡ ʩʨʦʢ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʤʦʜʫʣʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʷʪʩʷ ʨʝʛʫʣʷʪʦʨʘʤʠ ʢ ʢʘʪʝʛʦʨʠʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʫʩʦʨʘ (e-waste). ɿʘ 2020 ʛ. ʚ ʤʠʨʝ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʨʷʜʢʘ 115 ɻɺʪ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʦʙʱʘʷ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʉʕʉ ʩʦʩʪʘʚʠʣʘ ʢ 2020 ʛ. 743 ɻɺʪ. 

ɻʣʦʙʘʣʴʥʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʨʘʩʪʸʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. 

ʎʝʥʳ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦʩʪʦʷʥʥʦ 

ʩʥʠʞʘʶʪʩʷ, ʨʘʩʭʦʜʳ ʥʘ ʜʝʤʦʥʪʘʞ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʩʸ 

ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʧʨʦʝʢʪʦʚ, ʠʭ ʜʦʣʷ ʚ ʨʘʩʭʦʜʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʉʕʉ ʙʫʜʝʪ ʧʦʚʳʰʘʪʴʩʷ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʢ ʫʪʠʣʠʟʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚʘʞʝʥ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʇʦ ʧʨʦʛʥʦʟʫ IRENA/IEA, ʢ 2030 ʛʦʜʫ ʚ ʤʠʨʝ ʦʙʨʘʟʫʝʪʩʷ 1,7-8 

ʤʣʥ. ʪʦʥʥ ʦʪʭʦʜʦʚ ʬʦʪʦʵʥʝʨʛʝʪʠʢʠ (ʥʘʢʦʧʣʝʥʥʳʤ ʠʪʦʛʦʤ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ: 

- regularloss ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʝʡ ʚ ʪʝʯʝʥʠʝ 30-ʣʝʪʥʝʛʦ 

ʩʨʦʢʘ ʩʣʫʞʙʳ,  

- earlyloss ï ʨʘʥʥʝʝ ʦʢʦʥʯʘʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʦ ʨʘʟʥʳʤ 

ʧʨʠʯʠʥʘʤ, ʥʘʧʨʠʤʝʨ, ʟʘʤʝʥʘ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʝ. ʂ 2050 ʦʙʲʝʤʳ (ʥʘʢʦʧʣʝʥʥʳʤ ʠʪʦʛʦʤ) 

ʦʪʭʦʜʦʚ ʬʦʪʦʵʥʝʨʛʝʪʠʢʠ ʚʳʨʘʩʪʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ï ʜʦ 60ï78 ʤʣʥ. 

ʪʦʥʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ (ʨʠʩ. 5.3). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢ 

                                                 
9
ʇʨʠʤʝʯʘʥʠʝ. Cradle-to-Cradle (ʨʫʩ. ʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠ, ʩʦʢʨ. C2C) ï 

ʢʦʥʮʝʧʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʜʝʝ ʙʝʟʦʪʭʦʜʥʳʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʥʘʥʦʩʷʱʠʭ 
ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʉʠʩʪʝʤʘ Cradle-to-CradleÈ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʩʬʝʨʝ ʧʝʨʝʡʪʠ ʥʘ ʙʝʟʦʪʭʦʜʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʜʣʷ 

ʣʶʜʝʡ ʠ ʆʉ ʤʘʪʝʨʠʘʣʳ, ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʝ ʟʘ ʩʯʝʪ ɺʀʕ, ʵʢʦʥʦʤʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʮʠʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ. ʊʘʢʘʷ 

ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʟʘʱʠʱʘʪʴ ʠ ʦʙʦʛʘʱʘʪʴ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʫʤʝʥʴʰʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ. 



 137 

2030 ʛʦʜʫ ʩʪʦʠʤʦʩʪʴ ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʦʪʨʘʙʦʪʘʚʰʠʭ ʌʕʄ 

ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʨʠʤʝʨʥʦ 450 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʉʐɸ. ʂ 

2050 ʛʦʜʫ ʨʳʥʦʢ ʚʳʨʘʩʪʝʪ ʜʦ 15 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ, ʘ ʠʟ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʠʟʚʝʩʪʠ 2 ʤʣʨʜ. 

ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ (ʵʢʚʠʚʘʣʝʥʪʥʦ 630 ɻɺʪ).  

ʇʨʦʚʝʜʝʥʥʳʡ ʚ 2020ʛ. ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʪʦʠʤʦʩʪʴ ʣʦʤʘ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʚ ʦʩʥʦʚʥʦʤ 

ʩʪʘʣʴ ʠ ʤʝʜʴ) ʧʨʝʚʳʰʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʚʳʚʦʜ ʠʭ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʧʝʨʝʨʘʙʦʪʢʫ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ. ʇʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ çʛʨʫʙʫʶè 

ʧʝʨʝʨʘʙʦʪʢʫ (ʠʟʚʣʝʯʝʥʠʝ ʩʪʝʢʣʘ, ʘʣʶʤʠʥʠʷ, ʤʝʜʠ ï ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʤʦʜʫʣʷ) ʠ ʪʦʥʢʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ (high-valuerecycling), ʧʦʜʨʘʟʫʤʝʚʘʶʱʫʶ ʠʟʚʣʝʯʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʌʕʄ. 

ʆʙʳʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ 

ʩʦʩʪʦʷʪ (ʧʦ ʤʘʩʩʝ) ʠʟ 76% ʩʪʝʢʣʘ, 10% ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 8% 

ʘʣʶʤʠʥʠʷ, 5% ʢʨʝʤʥʠʝʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, 1% ʤʝʜʠ, ʤʝʥʝʝ 0,1% 

ʩʝʨʝʙʨʘ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ, ʚʢʣʶʯʘʷ ʦʣʦʚʦ ʠ ʩʚʠʥʝʮ. ɺ 

ʪʦʥʢʦʧʣʝʥʦʯʥʳʭ ʌʕʄ ʜʦʣʷ ʩʪʝʢʣʘ ʛʦʨʘʟʜʦ ʚʳʰʝ ð 89% (CIGS) ʠ 

97% (CdTe). ɺ ʩʮʝʥʘʨʠʷʭ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʯʠʩʪʳʡ ʜʦʭʦʜ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʧʦ ʚʳʚʦʜʫ ʦʙʲʝʢʪʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ US$0,01-0,02/ɺʘʪʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʘʜʣʝʞʘʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʛʦʜʥʦʡ ʜʘʞʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ/ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 5.3. ʇʨʦʛʥʦʟ ʨʦʩʪ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʥʝʣʝʡ ʧʦ ʜʚʫʤ 

ʩʮʝʥʘʨʠʷʤ ʢ 2030ʛ. ʠ 2050 ʛ. (IRENA 2016, IEA 2016). 
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ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ (ɽʉ) ʧʝʨʚʳʤ ʚʚʸʣ ʧʨʘʚʠʣʘ ʫʪʠʣʠʟʘʮʠʠ 

ʦʪʭʦʜʦʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ï ʤʦʜʫʣʠ ʜʦʣʞʥʳ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɼʠʨʝʢʪʠʚʦʡ ʦʙ ʦʪʭʦʜʘʭ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (WEEE) 

(2012/19/EU). ʉ 2012 ʛʦʜʘ ʧʦʣʦʞʝʥʠʷ ɼʠʨʝʢʪʠʚʳ WEEE ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʚ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʩʪʨʘʥʘʤʠ-ʯʣʝʥʘʤʠ ɽʉ. 

ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʞʝ ʧʨʝʜʣʘʛʘʶʪ ʫʩʣʫʛʠ ʧʦ ʫʪʠʣʠʟʘʮʠʠ 

ʚʳʧʫʱʝʥʥʳʭ ʠʤʠ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʠ ʩʦʟʜʘʶʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʠʭ ʧʝʨʝʨʘʙʦʪʢʝ. ɿʜʝʩʴ 

ʜʝʡʩʪʚʫʝʪ ʧʨʠʥʮʠʧ ʨʘʩʰʠʨʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʨʘʙʦʪʢʘ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ 

ʦʙʷʟʘʪʝʣʴʥʘ. 

 

ʉʦʣʥʝʯʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ 

(ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝʠ ʦʪʦʧʣʝʥʠʝ) 
ɼʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʦʪʜʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʧʣʦʱʘʜʴʶ 1ð2 ʤ
2
 ʠ ʙʘʢ-ʘʢʢʫʤʫʣʷʪʦʨ 

ʝʤʢʦʩʪʴʶ ʚ 100ð200 ʣ. ɼʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʥʝʙʦʣʴʰʠʭ ʧʦʩʝʣʢʦʚ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʦʣʝ ʢʦʣʣʝʢʪʦʨʦʚ. 

ʉʪʝʢʣʷʥʥʦʝ ʧʦʢʨʳʪʠʝ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʦʪʨʘʞʘʷ ʩʦʣʥʝʯʥʳʝ 

ʣʫʯʠ, ʧʨʠʚʦʜʠʪ ʧʦʨʦʡ ʢ çʦʩʣʝʧʣʝʥʠʶè ʧʠʣʦʪʦʚ ʧʨʦʣʝʪʘʶʱʠʭ 

ʩʘʤʦʣʝʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ (ʜʣʷ ʢʨʫʧʥʳʭ ʫʩʪʘʥʦʚʦʢ) 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʢʣʷʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʠʟ ʨʝʙʨʠʩʪʦʛʦ 

ʩʪʝʢʣʘ. ɺ ʩʝʚʝʨʥʳʭ ʩʪʨʘʥʘʭ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʨʘʙʦʪʘʶʪ ʥʘ 

ʘʥʪʠʬʨʠʟʝ, ʫʪʝʯʢʠ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʥʘʥʦʩʠʪʴ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ. 

 

ɺʝʪʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʆʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʤʠʨʝ ʢ 

ʥʘʯʘʣʫ 2020ʛ. ʩʦʩʪʘʚʠʣʘ 651 ɻɺʪ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʚʳʨʘʙʦʪʢʫ 

ʧʦʨʷʜʢʘ 1650 ʤʣʨʜ. ʢɺʪʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʝʪʨʦʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ (ɺʕʋ) ʧʦʟʚʦʣʠʣʦ ʚ 2020 ʛ. ʫʤʝʥʴʰʠʪʴ 

ʚʳʙʨʦʩʳ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ 450 ʤʣʥ. ʪ. ʊʦʣʴʢʦ ʟʘ 2020ʛ. ʙʳʣʦ 

ʧʦʩʪʨʦʝʥʦ 96,3 ɻɺʪ ʥʦʚʳʭ ɺʕʉ, ʚʢʣʶʯʘʷ ʧʨʠʙʨʝʞʥʳʝ (Bloomberg 

2021). ɺ ʈʦʩʩʠʠ ʢ ʩʝʥʪʷʙʨʶ 2021ʛ. ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ɺʕʉ 

ʩʦʩʪʘʚʣʷʣʘ ʫʞʝ ʦʢʦʣʦ 1,4 ɻɺʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʛʦʜ ʠʟʙʝʛʘʪʴ 

ʚʳʙʨʦʩʦʚ ʧʨʠ ʟʘʤʝʥʝ ʚʳʨʘʙʦʪʢʠ ʕʕ ʫʛʦʣʴʥʳʭ ʕʉ ʥʘ ɺʕʉ ʚ 1,8 ʤʣʥ. 

ʪ ʉʆ2 ʚ ʛʦʜ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ɺʕʋ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. 
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ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ 
ʅʘ ʟʘʨʝ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʤʥʦʛʦ ʛʦʚʦʨʠʣʦʩʴ ʦ 

ʚʦʟʤʦʞʥʦʤ ʚʨʝʜʝ, ʥʘʥʦʩʠʤʦʤ ɺʕʋ ʞʠʚʦʪʥʳʤ ʠ ʧʪʠʮʘʤ. 

ɺʝʪʨʦʘʛʨʝʛʘʪʳ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʤʦʱʥʦʩʪʴʶ ʜʦ 

100 ʢɺʪ. ʊʘʢʠʝ ɺʕʋ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʣʦʧʘʩʪʝʡ 

(300ð450 ʦʙ/ʤʠʥ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʨʷʤʦʛʦ ʧʨʦʣʝʪʘ 

ʧʪʠʮ. ʇʝʨʚʦʝ ʚʨʝʤʷ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʤʝʣʢʠʭ ɺʕʋ ʚʙʣʠʟʠ 

ʛʥʝʟʜʦʚʘʥʠʡ, ʧʪʠʮʳ ʛʠʙʣʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʝ 

ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʨʘʟʤʝʨʦʚ ɺʕʋ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʣʦʧʘʩʪʝʡ ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʧʪʠʮ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ɺʕʋ ʤʦʱʥʦʩʪʴʶ 1õ2 ʄɺʪ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 10 

ʜʦ 30 ʦʙ/ʤʠʥ, ʘ ɺʕʋ ʤʦʱʥʦʩʪʴʶ 3õ4,5 ʄɺʪ ð 8õ14 ʦʙ/ʤʠʥ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʜʣʷ ʧʪʠʮ ʣʦʧʘʩʪʠ ʩʪʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʦ 

ʜʚʠʞʫʱʠʤʩʷ ʦʙʲʝʢʪʦʤ. ʆʥʠ ʤʘʨʢʠʨʫʶʪʩʷ ʢʨʘʩʥʳʤʠ ʧʦʣʦʩʘʤʠ, 

ʯʪʦʙʳ ʠʭ ʙʳʣʦ ʣʫʯʰʝ ʚʠʜʥʦ ʧʪʠʮʘʤ ʠ ʧʨʠ ʨʘʙʦʪʝ ɺʕʋ ʠʟʜʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʚʫʢ ʜʣʷ ʦʪʧʫʛʠʚʘʥʠʷ ʧʪʠʮ. ʇʪʠʮʳ ʙʳʩʪʨʦ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ɺʕʋ ʠ ʫʯʘʪʩʷ ʠʟʙʝʛʘʪʴ ʧʦʧʘʜʘʥʠʷ ʚ 

ʣʦʧʘʩʪʠ ʠ ʢʦʨʧʫʩ ʪʫʨʙʠʥʳ, ʘ ʧʝʨʝʣʝʪʥʳʝ ʧʪʠʮʳ ʯʘʩʪʦ ʤʝʥʷʶʪ ʢʫʨʩ 

ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ɺʕʋ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ 

ɺʕʉ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʤʝʨʪʥʦʩʪʴ ʧʪʠʮ ʦʪ ɺʕʋ ʚ 300 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʦʪ 

ʜʚʠʞʫʱʝʛʦʩʷ ʪʨʘʥʩʧʦʨʪʘ (ʚʝʪʨʦʧʘʨʢ ʤʦʱʥʦʩʪʴʶ 7,5 ʄɺʪ ʧʦ 

ʦʧʘʩʥʦʩʪʠ ʩʦʧʦʩʪʘʚʠʤ ʩ ʦʜʥʠʤ ʢʠʣʦʤʝʪʨʦʤ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʰʦʩʩʝ), 

ʠ ʚ 70 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʦʪ ʦʭʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʦʧʘʩʥʳ ʜʣʷ 

ʧʪʠʮ, ʯʝʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ. 

ʐʫʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ɺʕʋ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: 

ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʰʫʤ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɺʕʋ (ʨʝʜʫʢʪʦʨ ʠ ʛʝʥʝʨʘʪʦʨ); 

ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʰʫʤ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʩ ʣʦʧʘʩʪʷʤʠ ʫʩʪʘʥʦʚʢʠ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʰʫʤ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ çʪʠʭʠʭè ʨʝʜʫʢʪʦʨʦʚ, ʧʦʜʲʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʠ ʧʨʠʤʝʥʝʥʠʷ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʛʦʥʜʦʣʝ. ɹʦʣʝʝ ʪʦʛʦ, ʨʷʜ ʩʦʚʨʝʤʝʥʥʳʭ ɺʕʋ ʷʚʣʷʝʪʩʷ 

ʙʝʟʨʝʜʫʢʪʦʨʥʳʤʠ. ʕʪʦ ʫʩʪʘʥʦʚʢʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ 

ʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 600 ʢɺʪ ʜʦ 3,5 ʄɺʪ (ʥʘʧʨʠʤʝʨ, ʬʠʨʤʳ Enercom). ɺ 

ʪʘʢʠʭ ɺʕʋ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʩʷ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʂʇɼ ʟʘ 

ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʦʜʥʦʛʦ ʟʚʝʥʘ ʧʝʨʝʜʘʯʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʋʨʦʚʝʥʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʰʫʤʘ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʣʦʧʘʩʪʝʡ, 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʩ ʣʦʧʘʩʪʷʤʠ ʠ ʙʘʰʥʝʡ, ʦʪ ʪʠʧʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɺʕʋ (ʧʦʚʦʨʦʪʥʦ-ʣʦʧʘʩʪʥʘʷ ʠʣʠ ʙʝʟ ʧʦʚʦʨʦʪʘ 

ʣʦʧʘʩʪʝʡ), ʦʪ ʫʩʣʦʚʠʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚʦʟʜʫʭʘ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ɺʕʋ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʠʭ 

ʩʦʦʨʫʞʝʥʠʷ ʛʝʥʝʨʠʨʫʶʪ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ 10 ʤ/ʩ ʰʫʤ ʤʝʥʝʝ 100 

ʜɹ (ʪʘʙʣ. 5.2). ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʰʫʤʘ ʥʘ ʦʙʳʯʥʦʤ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʜʥʘʢʦ ʫʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʦʪ 

ɺʕʋ ʫʨʦʚʝʥʴ ʰʫʤʘ ʧʦʥʠʞʘʝʪʩʷ ʜʦ 50 ʜɹ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʤ ï 

ʤʝʥʝʝ ʯʝʤ 40 ʜɹ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ 

ʧʨʠʥʷʪʳ ʟʘʢʦʥʳ, ʚʚʦʜʷʱʠʝ ʟʘʱʠʪʥʫʶ ʟʦʥʫ (ʤʠʥʠʤʘʣʴʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɺʕʋ ʜʦ ʞʠʣʳʭ ʜʦʤʦʚ) ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 300 ʤ. 

 
ʊɸɹʃʀʎɸ 5.2. 

ʉʆʇʆʉʊɸɺʃɽʅʀɽ ʐʋʄʆɺʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʉʆɺʈɽʄɽʅʅʓʍ 

ɺʕʋ ʉ ɼʈʋɻʀʄʀ ʀʉʊʆʏʅʀʂɸʄʀ ʐʋʄɸ 

ʀʩʪʦʯʥʠʢ ʰʫʤʘ / ʜʝʷʪʝʣʴʥʦʩʪʴ ʋʨʦʚʝʥʴ 

ʰʫʤʘ, ʜɹ 

ɹʦʣʝʚʦʡ ʧʦʨʦʛ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʣʫʭʘ  140 

ʐʫʤ ʪʫʨʙʠʥ ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘ ʫʜʘʣʝʥʠʠ 250 ʤ  105 

ʐʫʤ ʦʪ ʦʪʙʦʡʥʦʛʦ ʤʦʣʦʪʢʘ ʚ 7 ʤ  95 

ʐʫʤ ʦʪ ʛʨʫʟʦʚʠʢʘ ʧʨʠ ʩʢʦʨʦʩʪʠ 48 ʢʤ/ʯ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ 

ʥʝʛʦ ʚ 100 ʤ  

65 

ʐʫʤ ʦʪ ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʘʰʠʥʳ ʧʨʠ ʩʢʦʨʦʩʪʠ 64 ʢʤ/ʯ  55 

ʐʫʤ ʦʪ ʚʝʪʨʦʬʝʨʤʳ ʚ 350 ʤ ʦʪ ʥʝʝ  35-45 

ʐʫʤʦʚʦʡ ʬʦʥ ʥʦʯʴʶ ʚ ʜʝʨʝʚʥʝ  20-40 

ɺʠʟʫʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ɺʕʋ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦ ʧʦʜʜʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ. ʈʝʘʢʮʠʷ ʥʘ ʚʠʜ ɺʕʋ ʦʯʝʥʴ ʩʫʙʲʝʢʪʠʚʥʘ. 

ʄʥʦʛʠʝ ʣʶʜʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʢʘʢ ʩʠʤʚʦʣ ʯʠʩʪʦʡ 

ʵʥʝʨʛʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʥʘʭʦʜʷʪ ʠʭ ʥʝʞʝʣʘʪʝʣʴʥʳʤ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢ ʧʝʡʟʘʞʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʝʪʨʦʪʫʨʙʠʥ ʩʝʛʦʜʥʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʙʘʰʥʷʭ ʚ ʚʠʜʝ ʪʨʫʙ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʵʩʪʝʪʠʯʥʳʤʠ, ʯʝʤ ʨʝʰʝʪʯʘʪʳʝ ʙʘʰʥʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʠʜʘ 

ʚʝʪʨʦʪʫʨʙʠʥ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚʦ ʤʥʦʛʠʭ 

ʢʨʫʧʥʳʭ ʬʠʨʤʘʭ ʧʨʠʚʣʝʢʘʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʜʠʟʘʡʥʝʨʳ ʠ 

ʣʘʥʜʰʘʬʪʥʳʝ ʘʨʭʠʪʝʢʪʦʨʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ, ʢʦʛʜʘ ʞʠʚʫʱʠʝ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʚʝʪʨʦʧʘʨʢʘ 

ʣʜʁʠ ʚʦʚʣʝʯʝʥʳ ʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʠʟʥʝʩ (ʷʚʣʷʶʪʩʷ ʝʛʦ 

ʘʢʮʠʦʥʝʨʘʤʠ ʠʣʠ ʤʝʥʴʰʝ ʧʣʘʪʷʪ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ), ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ 

ʫʩʪʘʥʦʚʢʘʤ ʩʪʘʥʦʚʠʪʩʷ ʚ ʮʝʣʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ɺ ʨʷʜʝ ʩʪʨʘʥ ɺʕʉ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʪʫʨʠʟʤʘ, ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʦʢ.  
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ɺʣʠʷʥʠʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʨʘʜʠʦ-  

ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ 
ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ɺʕʋ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʙʘʰʥʠ ɺʕʋ ʩʚʳʰʝ 100 ʤ ʠ ʨʘʟʤʝʨʦʚ ʣʦʧʘʩʪʝʡ 
ʜʦ 40ï60 ʤ ʦʙʦʩʪʨʷʝʪʩʷ ʟʘʜʘʯʘ ʛʨʦʟʦʟʘʱʠʪʳ ʣʦʧʘʩʪʝʡ. ʃʦʧʘʩʪʠ 
ʢʨʫʧʥʳʭ ɺʕʋ ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʩʪʝʢʣʦʚʦʣʦʢʥʘ, ʘ ʜʣʷ ʠʭ ʟʘʱʠʪʳ ʦʪ 
ʫʜʘʨʦʚ ʤʦʣʥʠʠ ʚʥʫʪʨʠ ʥʠʭ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʘʣʶʤʠʥʠʝʚʳʝ 
ʧʨʦʚʦʜʥʠʢʠ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʪʦʢ ʧʨʠ 
ʫʜʘʨʝ ʤʦʣʥʠʠ ʫʭʦʜʠʪ ʚ ʟʝʤʣʶ. ʊʘʢʠʝ ʣʦʧʘʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʩʚʦʝʛʦ 
ʨʦʜʘ ʟʝʨʢʘʣʘʤʠ ʜʣʷ ʨʘʜʠʦ- ʠ ʪʝʣʝʩʠʛʥʘʣʦʚ ʠ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ 
ʩʠʛʥʘʣʦʚ ʚʦʝʥʥʳʭ ʨʘʜʘʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʧʦʜ ʢʨʫʧʥʳʝ ɺʕʉ ʚʩʝ 
ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʱʘʜʠ ʚʜʦʣʴ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ ʠ ʚ 
ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʦʣʢʥʦʚʝʥʠʶ ʠʥʪʝʨʝʩʦʚ 
ʚʦʝʥʥʳʭ, ʥʘʙʣʶʜʘʶʱʠʭ ʩ ʧʦʤʦʱʴʶ ʨʘʜʘʨʦʚ ʟʘ ʧʨʠʙʨʝʞʥʦʡ 
ʘʢʚʘʪʦʨʠʝʡ ʠ ʚʦʟʜʫʰʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ. 

 

ɿʝʤʣʝʝʤʢʦʩʪʴ 
ʄʦʱʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ 

ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ ʠʟ ʨʘʩʯʝʪʘ ʦʪ 5 ʜʦ 15 ʄɺʪ/ʢʤ
2
 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʦʟʳ ʚʝʪʨʦʚ ʠ ʤʝʩʪʥʦʛʦ ʨʝʣʴʝʬʘ ʨʘʡʦʥʘ. ʆʜʥʘʢʦ ʵʢʩʧʣʫʘʪʘʮʠʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ɺʕʋ ʩ ʚʳʩʦʪʦʡ ʙʘʰʥʠ ʙʦʣʝʝ 100 ʤ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʜʣʷ 
ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʚʳʧʘʩʘ ʩʢʦʪʘ. 

 

ɸʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ 
ʇʦʤʠʤʦ ʪʝʢʫʱʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 
ɺʕʉ. ʂ ʪʘʢʠʤ ʘʚʘʨʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʦʞʘʨʳ, ʦʪʨʳʚ ʣʦʧʘʩʪʝʡ ʠ 
ʨʘʟʨʫʰʝʥʠʝ ʙʘʰʝʥ ʚʧʣʦʪʴ ʜʦ ʧʘʜʝʥʠʷ.  

- ʇʦʞʘʨʳ ʥʘ ɺʕʋ. ɺ ʩʣʫʯʘʝ ʧʦʞʘʨʘ ʥʘ ɺʕʋ ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʩʝʛʜʘ ʧʨʠʭʦʜʠʪ ʚ ʥʝʛʦʜʥʦʩʪʴ, ʝʸ ʪʫʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʢʨʘʡʥʝ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. ʇʦʞʘʨʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʥʘʣʦʞʝʥʠʷ 
ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʦʪʢʘʟʘ ʩʠʩʪʝʤʳ ʪʦʨʤʦʞʝʥʠʷ ɺʕʋ, 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ, ʠ ʠʩʢʨʘ ʚʦʩʧʣʘʤʝʥʷʝʪ 
ʤʘʩʣʷʥʫʶ ʩʤʘʟʢʫ, ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 
ʧʨʦʚʦʜʢʫ. ʊʘʢʞʝ ʚʦʟʛʦʨʘʥʠʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 
ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʘʙʝʣʝʡ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʚ 
ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ ʫ ʦʩʥʦʚʘʥʠʷ ʙʘʰʥʠ. ʉʫʤʤʘʨʥʳʝ ʝʞʝʛʦʜʥʳʝ 
ʤʠʨʦʚʳʝ ʧʦʪʝʨʠ ʦʪ ʧʦʞʘʨʦʚ ʥʘ ɺʕʋ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 225 ʤʣʥ. 
ʜʦʣʣʘʨʦʚ. ʇʦʨʦʡ ʧʦʞʘʨʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 
ʞʝʨʪʚʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɺ 2017ʛ. ʚ ʈʦʩʩʠʠ ʤʦʱʥʦʩʪʴ ɺʕʉ 
ʊʶʧʢʠʣʴʜʳ ʚ ɹʘʰʢʠʨʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 2,2 ʄɺʪ 
ʜʦ 1,65 ʄɺʪ. 
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- ʆʙʣʝʜʝʥʝʥʠʝ ʣʦʧʘʩʪʝʡ. ɺ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʈʦʩʩʠʠ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɺʕʋ ʷʚʣʷʝʪʩʷ ʦʙʣʝʜʝʥʝʥʠʝ ʣʦʧʘʩʪʝʡ. 

ɼʣʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʝʣʠ ɺʕʋ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʤʠ ʦʙʣʝʜʝʥʝʥʠʝ. ʊʘʢ, ʚʩʝ ɺʕʋ, 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʢʦʤʧʘʥʠʝʡ VESTAS, ʚ ʈʦʩʩʠʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʦʧʮʠʠ: çLow Temperatureè (ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪʤʝʪʢʠ ï30Üʉ), çVestas Ice 

Detection systemè (ʦʪʩʣʝʞʠʚʘʝʪ ʥʘʣʠʯʠʝ ʦʙʣʝʜʝʥʝʥʠʷ ɺʕʋ, 

ʢʦʨʨʝʢʪʠʨʫʝʪ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ) ʠ 

çVestas De-Icing systemè (ʦʯʠʩʪʢʘ ʦʙʣʝʜʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʦʧʘʩʪʝʡ ɺʕʋ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʝʡ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʛʦ ʚʦʟʜʫʭʘ). 

 

ʋʪʠʣʠʟʘʮʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ɺʕʋ 
ʃʦʧʘʩʪʠ, ʩʨʦʢ ʩʣʫʞʙʳ ʢʦʪʦʨʳʭ (25 ʣʝʪ) ʠʩʪʝʢ, ʧʦʜʣʝʞʘʪ 

ʫʪʠʣʠʟʘʮʠʠ. ʈʘʥʝʝ ʣʦʧʘʩʪʠ ʨʘʟʨʝʟʘʣʠ ʥʘ ʯʘʩʪʠ, ʩʢʣʘʜʠʨʦʚʘʣʠ ʠ 

ʟʘʢʘʧʳʚʘʣʠ ʚ ʟʝʤʣʶ ʥʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʙʲʝʤ ʣʦʧʘʩʪʝʡ ʧʦʜʣʝʞʘʱʠʭ ʫʪʠʣʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ, 

ʧʦʩʢʦʣʴʢʫ ʠʩʪʝʢʘʝʪ ʦʞʠʜʘʝʤʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʪʫʨʙʠʥ ʧʝʨʚʦʡ ʚʦʣʥʳ 

ʚʝʪʨʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 1990-ʭ ʛʦʜʦʚ. ʇʦʩʣʝ 2020-2021 ʛʛ. ʙʫʜʫʪ 

ʟʘʤʝʥʝʥʳ ʦʢʦʣʦ 2 ɻɺʪ ʜʝʡʩʪʚʫʶʱʠʭ ɺʕʋ. ʀ ʠʭ ʫʪʠʣʠʟʘʮʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʩʧʦʩʦʙʦʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʩʪʫʱʝʡ ʧʨʦʙʣʝʤʦʡ. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʱʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝ, 

ʟʘʭʦʨʦʥʝʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʫʛʣʝʧʣʘʩʪʠʢʘ ʚ ʧʝʣʣʝʪʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʪʘʙʣ. 5.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʪʨʠʮʘʪʝʣʴ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʝʪʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

 
ʊɸɹʃʀʎɸ 5.3. 

ʄɽʊʆɼʓ ʋʉʊʈɸʅɽʅʀʗ ʅɽɻɸʊʀɺʅʆɻʆ ɺʃʀʗʅʀʗ ɺʕʋ 

ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 

ʌʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʠ ʯʝʣʦʚʝʢʘ 

 

ʄʝʪʦʜʳ ʩʥʠʞʝʥʠʷ  

ʠʣʠ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʀʟʲʷʪʠʝ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, 

ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ 

ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ  

ʈʘʟʤʝʱʝʥʠʝ ɺʕʋ ʥʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʣʷʭ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʨʘʩʭʦʜʘ ʟʝʤʣʠ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʫʯʝʪ 

ʠʟʤʝʥʝʥʠʡ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ. 

ʂʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʨʘʩʯʝʪʳ ʩ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 
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ɸʢʫʩʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 

(ʰʫʤʦʚʳʝ ʵʬʬʝʢʪʳ) 

ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʦʙʦʨʦʪʦʚ ʚʝʪʨʦʢʦʣʝʩʘ (ɺʂ). 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤ ʣʦʧʘʩʪʠ ɺʂ. 

ʋʜʘʣʝʥʠʝ ɺʕʋ ʦʪ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɿʘʤʝʥʘ ʤʘʪʝʨʠʘʣʦʚ ʣʦʧʘʩʪʝʡ 

ʚʝʪʨʦʢʦʣʝʩʘ. 

ɺʣʠʷʥʠʝ ʥʘ ʣʘʥʜʰʘʬʪ ʠ 

ʝʛʦ ʚʦʩʧʨʠʷʪʠʝ 

 

ʋʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʘ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ 

ɺʕʋ. ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʕʋ. 

ʀʟʳʩʢʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʧʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʦʢʨʘʩʢʠ ʠ ʪ.ʜ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʪʝʣʝʚʠʜʝʥʠʝ 

ʠ ʨʘʜʠʦʩʚʷʟʴ 

ʉʦʦʨʫʞʝʥʠʝ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ. ɿʘʤʝʥʘ ʤʘʪʝʨʠʘʣʦʚ 

ʣʦʧʘʩʪʝʡ ɺʂ. ɺʥʝʜʨʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ   

ʘʧʧʘʨʘʪʫʨʳ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ɺʕʋ. ʋʜʘʣʝʥʠʝ ɺʕʋ 

ʦʪ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɺʣʠʷʥʠʝ ʥʘ 

ʦʨʥʠʪʦʬʘʫʥʫ ʥʘ 

ʧʝʨʝʣʝʪʥʳʭ ʪʨʘʩʩʘʭ ʠ 

ʤʦʨʩʢʫʶ ʬʘʫʥʫ ʧʨʠ 

ʨʘʟʤʝʱʝʥʠʠ ɺʕʉ ʥʘ 

ʘʢʚʘʪʦʨʠʷʭ 

ɸʥʘʣʠʟ ʧʦʨʘʞʘʝʤʦʩʪʠ ʧʪʠʮ ʥʘ ʪʨʘʩʩʘʭ ʧʝʨʝʣʝʪʘ 

ʠ ʨʳʙ ʥʘ ʧʫʪʷʭ ʤʠʛʨʘʮʠʠ. ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʦʨʘʞʝʥʠʷ ʧʪʠʮ. ʎʚʝʪʦʚʘʷ ʤʘʨʢʠʨʦʚʢʘ 

ʣʦʧʘʩʪʝʡ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʪʧʫʛʠʚʘʥʠʷ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʘʚʘʨʠʡʥʳʭ ʧʦʞʘʨʦʚ ʥʘ 

ɺʕʋ 

ʂʦʥʪʨʦʣʴ ʩʠʩʪʝʤ ʪʦʨʤʦʞʝʥʠʷ ʨʦʪʦʨʘ ɺʕʋ. 

ʉʦʙʣʶʜʝʥʠʝ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʰʢʘʬʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʥʪʨʦʣʴʥʦ-

ʫʧʨʘʚʣʷʶʱʝʡ ʘʧʧʘʨʘʪʫʨʦʡ ʚ ʦʩʥʦʚʘʥʠʠ ʙʘʰʥʠ. 

ɸʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ: 

ʧʦʣʦʤʢʠ ʠ ʦʪʣʝʪ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʯʘʩʪʝʡ 

ɺʂ 

ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʦʤʦʢ ʚʝʪʨʦʢʦʣʝʩʘ, 

ʪʨʘʝʢʪʦʨʠʠ ʠ ʜʘʣʴʥʦʩʪʠ ʦʪʣʝʪʘ. ʆʮʝʥʢʘ 

ʥʘʜʝʞʥʦʩʪʠ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ɺʕʋ.  

ɿʦʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʢʨʫʛ ɺʕʋ. 

ʌʘʢʪʦʨʳ, ʫʣʫʯʰʘʶʱʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ 

ʋʤʝʥʴʰʝʥʠʝ ʩʠʣʳ ʚʝʪʨʘ. ʉʥʠʞʝʥʠʝ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ ʧʦʯʚ. ʋʤʝʥʴʰʝʥʠʝ ʚʝʪʨʦʚ ʩ ʘʢʚʘʪʦʨʠʡ 

ʚʦʜʦʝʤʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. 
 

ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʆʩʚʦʝʥʠʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ɿʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʨʤʘʣʴʥʳʝ ʚʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʩʙʨʦʰʝʥʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ. ɼʘʞʝ ʩʙʨʦʩ ʚ ʤʦʨʝ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʣʦʢʘʣʴʥʳʤ ʵʬʬʝʢʪʘʤ, ʢʦʛʜʘ 

ʦʪʨʘʙʦʪʘʥʥʳʝ ʚʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʦʪ 

ʤʦʨʩʢʦʡ ʚʦʜʳ. 

ʉʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʤʦʱʥʦʩʪʠ ɻʝʦʕʉ. 

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʢʣʶʯʘʝʪ: 
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ī ʦʪʯʫʞʜʝʥʠʝ ʟʝʤʝʣʴ; 

ī ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʩʝʜʘʥʠʝ ʧʦʯʚʳ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ; 

ī ʧʦʜʚʠʞʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʧʦʚʳʰʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

ī ʚʳʙʨʦʩʳ ʛʘʟʦʚ (ʤʝʪʘʥ, ʚʦʜʦʨʦʜ, ʘʟʦʪ, ʘʤʤʠʘʢ, ʩʝʨʦʚʦʜʦʨʦʜ); 

ī ʚʳʙʨʦʩ ʪʝʧʣʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠʣʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ; 

ī ʩʙʨʦʩ ʚʦʜ ʠ ʢʦʥʜʝʥʩʘʪʘ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ 

ʘʤʤʠʘʢʦʤ, ʨʪʫʪʴʶ, ʢʨʝʤʥʝʟʝʤʦʤ; 

ī ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʚʦʜʦʥʦʩʥʳʭ ʩʣʦʝʚ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ; 

ī ʚʳʙʨʦʩʳ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʨʘʩʩʦʣʦʚ ʧʨʠ ʨʘʟʨʳʚʝ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

ī ʰʫʤʦʚʳʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

ʕʪʘʧʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ɺʆʉ) 

ʚ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʝ 
1. ʕʪʘʧ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. ʋʩʪʘʥʦʚʢʘ ʙʫʨʦʚʦʡ ʚʳʰʢʠ ʠ ʚʩʝʛʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʲʝʟʜʥʳʭ 

ʜʦʨʦʛ ʠ ʩʦʦʨʫʞʝʥʠʷ ʙʫʨʦʚʦʡ ʧʣʦʱʘʜʢʠ. ʕʪʠ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ ʠ ʤʦʛʫʪ ʥʘʥʦʩʠʪʴ 

ʫʱʝʨʙ ʤʝʩʪʥʦʡ ʬʣʦʨʝ ʠ ʬʘʫʥʝ. ʄʠʥʠʤʠʟʘʮʠʷ ɺʆʉ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

ī ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘʢʣʦʥʥʦʛʦ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʫʨʝʥʠʷ; 

ī ʙʫʨʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʢʚʘʞʠʥ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ (ʧʨʠʚʦʜʠʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʟʝʤʣʝʦʪʚʦʜʘ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʧʦʜʲʝʟʜʥʳʭ ʜʦʨʦʛ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ); 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʳʟʚʘʥʥʦʝ ʙʫʨʝʥʠʝʤ, ʧʦ ʙʦʣʴ-

ʰʝʡ ʯʘʩʪʠ ʧʨʝʢʨʘʱʘʝʪʩʷ ʩ ʦʢʦʥʯʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʩʢʚʘʞʠʥ.  

2. ʕʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɻʝʦʕʉ ʚʢʣʶʯʘʝʪʤʦʥʪʘʞ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʬʣʶʠʜʦʚ ʠ ʩʦʦʨʫʞʝʥʠʝ 

ʫʪʠʣʠʟʘʮʠʦʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʦʨʬʦʣʦʛʠʠ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʣʘʥʜʰʘʬʪʘ. 

3. ʕʢʩʧʣʫʘʪʘʮʠʷ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʪʘʥʮʠʡ. ʈʘʩʪʚʦʨʝʥʥʳʝ ʚ 

ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʬʣʶʠʜʝ ʨʘʟʣʠʯʥʳʝ ʛʘʟʳ ʠ ʚʝʱʝʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ.  

ɺʝʱʝʩʪʚʘ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

ī ʨʘʩʪʚʦʨʝʥʥʳʝ ʛʘʟʳ (ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʤʝʪʘʥ, ʩʝʨʦʚʦʜʦʨʦʜ, 

ʠʥʝʨʪʥʳʝ ʛʘʟʳ, ʚʦʜʦʨʦʜ, ʘʤʤʠʘʢ ʠ ʜʨ.), 
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ī ʪʦʢʩʠʯʥʳʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʳ (ʩʦʝʜʠʥʝʥʠʷ ʙʦʨʘ, ʤʳʰʴʷʢʘ, ʨʪʫʪʠ 

ʠ ʜʨ.), 

ī ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ (ʬʝʥʦʣʳ, ʣʝʪʫʯʠʝ ʢʦʤʧʦʥʝʥʪʳ), 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʚʳʙʨʦʩʝ ʟʘʛʨʷʟʥʷʶʪ ʧʨʠʣʝʛʘʶʱʠʝ ʢ 

ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʟʝʤʣʠ, ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʚʦʟʜʫʭ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʢʦʥʜʝʥʩʠʨʫʶʱʠʭʩʷ ʛʘʟʦʚ ʥʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,1ī1,0% ʚʝʩʦʚʳʭ ʦʪ ʦʙʱʝʛʦ 

ʨʘʩʭʦʜʘ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʙʲʝʤʳ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʦʪ 

ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʥʫʣʷ ʜʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʤ ʪʦʧʣʠʚʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʝʦʕʉ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʪʚʨʘʱʝʥʦ, ʝʩʣʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʟʘʤʢʥʫʪʳʝ ʩʠʩʪʝʤʳ ʩ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤʠ, ʙʠʥʘʨʥʳʤʠ 

ʮʠʢʣʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʦʙʨʘʪʥʦʡ ʟʘʢʘʯʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʉʦʚʨʝʤʝʥʥʳʝ ɻʝʦʕʉ ʠʩʢʣʶʯʘʶʪ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ 

ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ʅʘʧʨʠʤʝʨ, ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ɺʝʨʭʥʝ-

ʄʫʪʥʦʚʩʢʦʡ ɻʝʦʕʉ (ʂʘʤʯʘʪʢʘ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʟʜʫʰʥʳʝ 

ʢʦʥʜʝʥʩʘʪʦʨʳ ʠ ʩʠʩʪʝʤʘ ʧʦʣʥʦʡ ʟʘʢʘʯʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʦʙʨʘʪʥʦ ʚ ʧʣʘʩʪ. ʅʝʢʦʥʜʝʥʩʠʨʫʶʱʠʝʩʷ ʛʘʟʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 

ʛʝʦʪʝʨʤʘʣʴʥʦʤ ʧʘʨʝ, ʫʜʘʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʞʝʢʪʦʨʘ, ʟʘʪʝʤ 

ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ ʚʦʜʝ, ʢʦʪʦʨʘʷ ʟʘʢʘʯʠʚʘʶʪʩʷ ʚ ʧʣʘʩʪ. 

ʊʝʧʣʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʝʦʕʉ 

ʘʥʘʣʦʛʠʯʥʦ ʪʘʢʦʚʦʤʫ ʜʣʷ ʪʝʧʣʦʚʳʭ ʩʪʘʥʮʠʡ. ʏʝʤ ʥʠʞʝ ʂʇɼ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʪʝʤ ʙʦʣʴʰʝ ʪʝʧʣʘ ʦʪʚʦʜʠʪʩʷ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʉʙʨʦʩ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ ʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ (ʠʥʦʛʜʘ ʜʦ 60Áʉ ʠ ʙʦʣʝʝ) ʧʨʠʚʝʜʝʪ ʢ ʣʦʢʘʣʴʥʦʤʫ 

ʪʝʧʣʦʚʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʨʝʢʘʭ ʥʘ 1Áʉ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʞʠʚʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ ʥʘ 10ð 20%, ʯʪʦ ʚʳʟʦʚʝʪ ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ, 

ʦʧʘʩʥʳʡ ʜʣʷ ʨʝʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

 

ʈʠʩʢʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʝ 
ʇʨʠ ʘʚʘʨʠʡʥʦʤ ʚʳʙʨʦʩʝ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʛʝʦʪʝʨʤʘʣʴ-

ʥʦʛʦ ʬʣʶʠʜʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʩʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʝʣʠʢ ʨʠʩʢ ʥʝʧʦʧʨʘʚʠʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʅʘ 
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ɹʝʨʠʢʝʡʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ (ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ), ʛʜʝ ʚ 50-ʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʩʢʚʘʞʠʥʳ ʦʙʨʘʟʦʚʘʣʦʩʴ 

ʧʨʦʪʦʯʥʦʝ ʦʟʝʨʦ ʨʝʜʢʦʤʝʪʘʣʴʥʳʭ ʛʠʜʨʦʪʝʨʤ, ʚ ʢʦʪʦʨʦʝ ʨʘʟʛʨʫʞʘʶʪʩʷ 

ʙʦʣʝʝ ʩʦʪʥʠ ʛʨʠʬʦʥʦʚ. ɺʦʜʳ ʵʪʠʭ ʛʨʠʬʦʥʦʚ ʠʤʝʶʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 

70ï75 ʛ/ʣ ʠ ʩʦʜʝʨʞʘʪ ʜʦ 8 ʤʛ/ʣ ʬʝʥʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ 0,6 ʤʛ/ʣ 

ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɿʘ 50 ʣʝʪ ʵʪʠʤʠ ʛʨʠʬʦʥʘʤʠ ʚ ʘʢʚʘʪʦʨʠʶ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚʳʥʝʩʝʥʦ ʙʦʣʝʝ 9 ʤʣʥ. ʪ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠ 

ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʳʤʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʪʘʢʞʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʳʭ 

(20ï35Áʉ) ʧʦʜʟʝʤʥʳʭ ʘʨʪʝʟʠʘʥʩʢʠʭ ʚʦʜ. ʊʘʢ, ʚ ʨʘʚʥʠʥʥʦʤ ʠ 

ʧʨʝʜʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʙʦʣʝʝ 3000 

ʩʘʤʦʠʟʣʠʚʘʶʱʠʭʩʷ ʩʢʚʘʞʠʥ, ʩʫʤʤʘʨʥʳʡ ʜʝʙʠʪ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

650ï700 ʪʳʩ. ʤ
3
/ʩʫʪ. ʀʟ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʙʦʣʝʝ 10ï15%, 

ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʟʘʙʦʣʘʯʠʚʘʥʠʶ ʠ 

ʟʘʩʦʣʝʥʠʶ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩʠʚʦʚ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʠ ʚʳʚʦʜʫ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʩʦʪʝʥ ʛʝʢʪʘʨʦʚ ʧʣʦʜʦʨʦʜʥʳʭ 

ʟʝʤʝʣʴ ʝʞʝʛʦʜʥʦ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʝʙʠʪʦʚ ʠ 

ʥʘʧʦʨʦʚ ʩʢʚʘʞʠʥ, ʥʝʨʝʜʢʠ ʩʣʫʯʘʠ ʧʦʜʩʦʩʘ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ 

ʠʟ ʩʤʝʞʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʠʩʭʦʜʥʦʡ ʚʦʜʳ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ 

ʧʝʨʝʚʦʜʘ ʩʢʚʘʞʠʥ ʥʘ ʨʝʛʫʣʠʨʫʝʤʳʡ ʢʨʘʥʦʚʳʡ ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩ ʦʪʙʦʨʦʤ ʧʦʪʨʝʙʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʦʚ ʠʟʚʣʝʯʝʥʠʷ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ 

ʬʣʶʠʜʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʝʛʦ ʪʝʧʣʦʚʦʛʦ, ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ. ʊʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʢʦʥʪʫʨʥʳʭ ʠ 

ʙʠʥʘʨʥʳʭ ɻʝʦʕʉ, ʜʚʫʭʢʦʥʪʫʨʥʳʭ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʩʠʩʪʝʤ 

ʥʘ ʦʩʥʦʚʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ. 

 

ɹʠʦʵʥʝʨʛʝʪʠʢʘ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʤʫʩʦʨʘ ʠ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦ- ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʙʱʠʡ ʤʠʨʦʚʦʡ ʦʙʲʝʤ ʪʦʣʴʢʦ ʪʚʝʨʜʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʊʂʆ), ʧʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛ. ʚʳʨʘʩʪʝʪ ʜʦ 

2,59 ʤʣʨʜ. ʪ, ʘ ʢ 2050 ʛ. ï ʜʦ 3,4 ʤʣʨʜ. ʪ. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʵʥʝʨʛʠʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʳʭ ʚ ɻʣʘʚʝ 3. ɺ ʮʝʣʦʤ ʩʳʨʴʝʚʫʶ 
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ʙʘʟʫ ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʬʦʨʤʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʛʦ ʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʠʱʝʚʦʡ, 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʠ ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ, ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠ 

ʩʝʣʴʭʦʟʢʫʣʴʪʫʨʳ, ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʱʝʥʥʳʝ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʚʦʜʦʨʦʩʣʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

ʈʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʠʦʤʘʩʩʳ ʚ ʨʷʜʝ ʩʪʨʘʥ ʧʨʠʚʝʣ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʝʬʠʮʠʪʘ ʵʪʦʛʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʝʩʫʨʩʘ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʯʨʝʟʤʝʨʥʦʝ ʧʨʷʤʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʦʙʦʨʦʪʘ 

ʦʙʨʘʟʫʶʱʝʡʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʙʠʦʤʘʩʩʳ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʱʝʨʙʘ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʟʣʘʛʘʶʱʘʷʩʷ ʙʠʦʤʘʩʩʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʘʣʘʥʩʘ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʠʦʮʝʥʦʟʘʭ, ʧʦʜʜʝʨʞʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʠʦʤʘʩʩʳ ʜʣʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚʦʟʥʠʢʘʝʪ ʪʘʢʞʝ ʠ ʧʨʦʙʣʝʤʘ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ɺʦʟʤʦʞʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʟʝʤʝʣʴʥʳʝ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʮʝʣʦʤ, ʥʦ ʦʥʦ ʚʳʟʳʚʘʝʪ ʦʩʦʙʫʶ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʙʠʦʪʦʧʣʠʚʘ. ʉʪʝʧʝʥʴ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʩʳʨʴʝ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ, 

ʢʘʢʦʚʳ ʤʘʩʰʪʘʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʘʚʠʪʴʩʷ ʧʦʨʦʡ ʚʦʧʨʦʩ ʦ ʧʣʦʱʘʜʷʭ ʠ ʧʣʦʜʦʨʦʜʠʠ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɹʠʦʵʥʝʨʛʝʪʠʢʘ ʩʚʷʟʘʥʘ ʩ ʦʪʯʫʞʜʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴ (ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ) ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨ, ʯʪʦ ʧʨʠ ʤʘʩʰʪʘʙʥʦʤ ʧʝʨʝʭʦʜʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʙʠʦʵʥʝʨʛʠʠ ʤʦʞʝʪ ʦʙʦʩʪʨʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʤʠʨʝ. 

ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʧʩʘ ʠʣʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʙʠʦʪʦʧʣʠʚʘ ʤʦʞʝʪ ʜʘʪʴ ʚ ʠʪʦʛʝ ʦʢʦʣʦ ʪʦʥʥʳ ʙʠʦʪʦʧʣʠʚʘ ʩ 1 ʛʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʝʤʣʠ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʠ ʙʘʟʠʨʫʶʪʩʷ ʧʨʦʪʠʚʥʠʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʩʳʨʴʷ ʜʣʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʦʪʦʧʣʠʚʥʳʝ ʢʫʣʴʪʫʨʳ, 

ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʥʦʩʠʪʴ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʛʠʙʥʫʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʤʣʶ, ʧʨʠʥʦʩʷʱʫʶ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ɺʦʟʤʦʞʥʳʤʠ 

çʢʘʥʜʠʜʘʪʘʤʠè ʥʘ ʪʘʢʫʶ ʨʦʣʴ ʷʚʣʷʶʪʩʷ ʤʘʥʠʦʢʘ, ʢʘʩʪʦʨʥʠʢ, 

ʩʣʘʜʢʦʝ ʩʦʨʛʦ, ʷʪʨʦʬʘ ʠ ʧʦʥʛʘʤʠʷ, ʘ ʪʘʢʞʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ 
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ʜʨʝʚʝʩʥʳʝ ʢʫʣʴʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʵʚʢʘʣʠʧʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʦʪʦʧʣʠʚʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʘ ʦʪʭʦʜʘʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʠ 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʩʧʝʮʠʘʣʴʥʦ 

ʚʳʨʘʱʝʥʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ ʜʣʷ ʙʠʦʪʦʧʣʠʚʘ. ʀʤʝʥʥʦ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ (ʚʪʦʨʠʯʥʘʷ ʙʠʦʤʘʩʩʘ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʤ ʨʝʩʫʨʩʦʤ ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʠʜʝʪ ʧʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʤʘʩʩʳ ʩ ʚʳʩʦʢʠʤ 

ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʦʤ (ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ). 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʙʠʦʛʘʟʘ ʠʟ ʞʠʜʢʦʬʘʟʥʳʭ ʦʪʭʦʜʦʚ (ʚʣʘʞʥʦʡ 

ʙʠʦʤʘʩʩʳ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʜʨ.) 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʦʣʫʯʝʥʠʝʤ ʵʥʝʨʛʠʠ ʨʝʰʘʶʪʩʷ ʧʨʦʙʣʝʤʳ 

ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʧʪʠʮʝʚʦʜʩʪʚʘ, 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʠʣʦʚʳʭ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʊʂʆ ʠ ʜʨ., ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ ʥʘʢʦʧʣʝʥʥʳʤʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʥʘʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʪʨʝʙʫʶʪ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ. ʎʝʥʥʳʤ ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʛʘʟʘ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʙʠʦʫʜʦʙʨʝʥʠʷ ʠʟ ʵʬʬʣʶʝʥʪʘ 

(ʩʙʨʦʞʝʥʥʦʛʦ ʦʩʪʘʪʢʘ). ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʙʠʦʛʘʟʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʩʳʨʴʷ, ʧʦʚʳʰʘʶʱʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʠʩʭʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʙʨʘʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʙʠʦʤʘʩʩʳ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʆʉ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʙʨʦʞʝʥʠʶ 

ʛʘʟʦʚ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʣʥʳʡ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʯʠʥʘʷ ʦʪ ʵʪʘʧʘ 

ʧʦʣʫʯʝʥʠʷ ʙʠʦʤʘʩʩʳ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʝʝ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ ʮʠʨʢʫʣʷʨʥʦʡ ʙʠʦʵʢʦʥʦʤʠʢʠ. 

ʎʠʨʢʫʣʷʨʥʘʷ ʵʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʩʷ ʥʘ ʟʘʤʢʥʫʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʠʢʣʘʭ, ʢʦʛʜʘ ʙʝʟʦʪʭʦʜʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ ʪʝʤ, 

ʯʪʦ ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʦʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʣʝʢʩʫ ʧʨʠʤʝʥʷʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʛʜʘ ʦʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʧʨʦʮʝʩʩʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʤ, ʠ ʚʝʩʴ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
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ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʆʉ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʪʦʧʣʠʚ. ʅʘ ʩʪʘʜʠʠ ʩʞʠʛʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʦʧʣʠʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʧʨʠ ʝʛʦ ʩʤʝʰʠʚʘʥʠʠ ʩ 

ʠʩʢʦʧʘʝʤʳʤ ʪʦʧʣʠʚʦʤ (ʦʙʳʯʥʳʤ ʜʠʟʝʣʝʤ ʠʣʠ ʙʝʥʟʠʥʦʤ) ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʙʘʚʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʣʫʯʰʝ ʨʘʙʦʪʘʪʴ ʚ ʟʠʤʥʠʭ 

ʫʩʣʦʚʠʷʭ, ʠʜʸʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʪʦʢʩʠʯʥʳʭ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ. ʕʪʦ ʧʦʢʘʟʘʣʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

çɺʣʠʷʥʠʝ ʙʠʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʘ ʥʘ ʵʤʠʩʩʠʶ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʫʭʫʜʰʝʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʤʘʩʣʘè (Influence of 

biocomponents content in fuel one missions from diesel engines and 

engine oil deterioration). ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʚʳʛʣʷʜʠʪ ʚʦʜʦʨʦʩʣʝʚʘʷ ʵʥʝʨʛʝʪʠʢʘ ï ʧʦʣʫʯʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠʟ ʚʦʜʦʨʦʩʣʝʡ. ʉʨʝʜʠ ʠʟʚʝʩʪʥʳʭ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʪʦʧʣʠʚʘ Botryococcus braunii ʠ Arthrospira (Spirulina) platensis. 

ɺʦʜʦʨʦʩʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʩʫʭʦʧʫʪʥʳʤʠè ʵʥʝʨʛʦʢʫʣʴʪʫʨʘʤʠ 

ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ (ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ï ʥʘ ʧʦʨʷʜʦʢ 

ʚʳʰʝ) ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ (ʣʠʧʠʜʦʚ) ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʪʦʧʣʠʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʨʘʱʠʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʡ ʥʝ ʩʚʷʟʘʥʦ ʩ 

ʦʪʯʫʞʜʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, 

ʩʦʟʜʘʥʠʝʤ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʦʜʦʨʦʩʣʠ ï ʦʜʠʥ ʠʟ 

ʤʦʱʥʳʭ ʧʦʛʣʦʪʠʪʝʣʝʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʨʦʜʫʮʝʥʪʦʚ ʢʠʩʣʦʨʦʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʙʠʦʵʥʝʨʛʝʪʠʢʠ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʟʠʮʠʡ. 

 

ʄʘʣʘʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ 

ʆʩʥʦʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʱʥʳʭ ɻʕʉ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ: 

ï ʟʘʪʦʧʣʝʥʠʝ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʥʘ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ; 

ï ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ,  

ï ʧʦʜʧʦʨ ʛʨʫʥʪʦʚʳʭ ʚʦʜ,  

ï ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʟʘʠʣʝʥʠʝ ʨʫʩʣʘ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ;  

ï ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʣʝʞʘʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. 
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ʕʪʠ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʨʝʢ. ʅʘʨʫʰʝʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʜʣʷ ʨʝʢ, ʪʝʢʫʱʠʭ ʚ ʛʦʨʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ. ɽʩʣʠ 

ʨʝʢʘ ʧʨʦʪʝʢʘʝʪ ʚ ʫʱʝʣʴʝ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʢʘʟʳʚʘʝʪʩʷ ʩʢʦʨʝʝ 

ʛʣʫʙʦʢʠʤ, ʯʝʤ ʰʠʨʦʢʠʤ, ʠ ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʚ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʧʦʜʝ̡ʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʧʦʜʪʦʧʣʝʥʠʝ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʂʨʘʡʥʝ ʦʧʘʩʥʳ ʘʚʘʨʠʠ ʥʘ ʢʨʫʧʥʳʭ ɻʕʉ. ɸʚʘʨʠʷ ʥʘ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʚ ʍʘʢʘʩʩʠʠ ï ʧʨʦʤʳʰʣʝʥʥʘʷ ʪʝʭʥʦʛʝʥʥʘʷ 

ʢʘʪʘʩʪʨʦʬʘ, ʧʨʦʠʟʦʰʝʜʰʘʷ 17 ʘʚʛʫʩʪʘ 2009 ʛ., ʚʳʟʚʘʚʰʘʷ ʙʦʣʴʰʠʝ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʫʧʥʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʤʘʣʳʝ ɻʕʉ (ʄɻʕʉ) 

ʤʦʱʥʦʩʪʴʶ ʤʝʥʝʝ 35 ʄɺʪ ʠʤʝʶʪ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

ï ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʄɻʕʉ ʥʝ ʧʦʜʪʦʧʣʷʶʪ ʣʝʩʘ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʩʥʦʩʫ ʠ ʧʝʨʝʥʦʩʫ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ; 

ï ʄɻʕʉ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʣʘʥʜʰʘʬʪ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʥʘ ʵʪʘʧʝ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ï ʚʦʜʘ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʤʘʣʫʶ ʛʠʜʨʦʪʫʨʙʠʥʫ, ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʆʜʥʘʢʦ ʫ ʚʦʜʦʭʨʘʥʠʣʠʱ ʤʘʣʳʭ ɻʕʉ, ʦʩʦʙʝʥʥʦ ʛʦʨʥʳʭ ʠ 

ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʦʚ, ʦʯʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʠʭ ʟʘʠʣʝʥʠʷ ʠ 

ʩʚʷʟʘʥʥʘʷ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ, ʟʘʪʦʧʣʝʥʠʡ ʠ 

ʧʦʜʪʦʧʣʝʥʠʡ, ʩʥʠʞʝʥʠʷ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʢ ʠ 

ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʅʘʧʨʠʤʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ɿʝʤʦʥʝʯʘʣʴʩʢʦʡ ɻʕʉ ʥʘ ʨʝʢʝ ʂʫʨʝ ʙʳʣʦ ʟʘʠʣʝʥʦ ʥʘ 60% ʚ ʪʝʯʝʥʠʝ 

5 ʣʝʪ. 

ɼʣʷ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʣʦʪʠʥʳ ʤʘʣʳʭ ɻʕʉ ʤʝʥʝʝ ʦʧʘʩʥʳ, ʯʝʤ 

ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ɻʕʉ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ 

ʧʨʦʭʦʜʥʳʭ ʠ ʧʦʣʫʧʨʦʭʦʜʥʳʭ ʨʳʙ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʥʝʨʝʩʪʠʣʠʱʘ. 

ʍʦʪʷ ʚ ʮʝʣʦʤ ʩʦʟʜʘʥʠʝ ʛʠʜʨʦʫʟʣʦʚ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʦʣʥʦʩʪʴʶ ʫʨʦʥ 

ʨʳʙʥʦʤʫ ʩʪʘʜʫ ʥʘ ʦʩʥʦʚʥʳʭ ʨʝʢʘʭ, ʪ.ʢ. ʨʝʯʥʦʡ ʙʘʩʩʝʡʥ - ʵʪʦ ʝʜʠʥʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠ ʥʘʨʫʰʝʥʠʷ ʝʝ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ 

ʥʝʠʟʙʝʞʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ. 

ʄʥʦʛʠʝ ʠʟ ʤʘʣʳʭ ɻʕʉ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨʛʠʠ, ʷʚʣʷʷʩʴ ʩʝʟʦʥʥʳʤʠ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ. ɿʠʤʦʡ ʠʭ ʵʥʝʨʛʦʦʪʜʘʯʘ ʨʝʟʢʦ ʧʘʜʘʝʪ, ʩʥʝʞʥʳʡ 

ʧʦʢʨʦʚ ʠ ʣʝʜʦʚʳʝ ʷʚʣʝʥʠʷ (ʣʝʜ ʠ ʰʫʛʘ) ʪʘʢ ʞʝ, ʢʘʢ ʠ ʣʝʪʥʝʝ 

ʤʘʣʦʚʦʜʴʝ ʠ ʧʝʨʝʩʳʭʘʥʠʝ ʨʝʢ ʤʦʛʫʪ ʚʦʦʙʱʝ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʠʭ 

ʨʘʙʦʪʫ. ʉʝʟʦʥʥʦʩʪʴ ʤʘʣʳʭ ɻʕʉ ʪʨʝʙʫʝʪ ʜʫʙʣʠʨʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ, ʙʦʣʴʰʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ 

ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ 
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ʤʦʱʥʦʩʪʴ ʤʘʣʳʭ ɻʕʉ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʜʫʙʣʠʨʫʶʱʝʡ. 

ʉʝʛʦʜʥʷ ʚ ʈʌ ʜʝʡʩʪʚʫʶʪ ʧʦ ʨʘʟʥʳʤ ʧʦʜʩʯʝʪʘʤ ʦʪ 100 ʜʦ 300 

ʄɻʕʉ ʩ ʩʦʚʦʢʫʧʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 600 ʄɺʪ. ʇʦʪʝʥʮʠʘʣ 

ʨʘʟʚʠʪʠʷ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʈʌ ʟʥʘʯʠʪʝʣʝʥ, ʪʘʢ ʢʘʢ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ. ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2,5 ʤʣʥ. ʤʘʣʳʭ 

ʨʝʢ, ʚʙʣʠʟʠ ʢʦʪʦʨʳʭ ʧʨʦʞʠʚʘʝʪ 44% ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʙʦʣʝʝ 

90% ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

 

5.3. ɸʅɸʃʀɿ ʈʀʉʂʆɺ ʀ ʈʀʉʂ-ʄɽʅɽɼɾʄɽʅʊ 

ɺ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ ʕʅɽʈɻɽʊʀʂɽ 

ɸʢʪʠʚʠʟʘʮʠʷ ʦʩʚʦʝʥʠʷ ɺʀʕ ʚ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʢʘʢ ʜʣʷ ʩʝʪʝʚʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʧʨʦʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʩʥʠʞʘʝʪ ʠʭ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʪʨʫʜʥʷʝʪ 

ʧʦʣʫʯʝʥʠʝ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʦʝʢʪ. 

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ, ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʝʢʪʘ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʦʚʝʩʪʠ SWOT-ʘʥʘʣʠʟ, ʦʧʨʝʜʝʣʠʚ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ (ʥʝ 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʠʩʧʦʣʥʠʪʝʣʷ ʧʨʦʝʢʪʘ) ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ. ɺ ʪʘʙʣ. 5.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

SWOT-ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʈʌ. 

ʊɸɹʃʀʎɸ 5.4. 

SWOT - ɸʅɸʃʀɿ ʈɸɿɺʀʊʀʗ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ ʕʅɽʈɻɽʊʀʂʀ 

ɺ ʈʆʉʉʀʀ 

 ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʦʚ 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʦʚ 

ɺʥʫʪʨʝʥʥʠʝ 

ʬʘʢʪʦʨʳ 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ:  

- ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ (ʩʦʣʥʝʯʥʘʷ, 

ʚʝʪʨʦʚʘʷ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʙʠʦʤʘʩʩʳ ʠ 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

- ʥʝʧʦʩʪʦʷʥʩʪʚʦ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ 

(ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ ɺʀʕ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ); 
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ʤʘʣʳʭ ʨʝʢ); 

 - ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʕʉ 

ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʪ.ʯ. ʧʦ 

ʤʦʜʫʣʷʤ (ʙʣʦʢʘʤ); 

- ʚʳʩʦʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. 

- ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʫʨʦʚʥʝ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʜʦʨʦʛʠ, 

ʃʕʇ); 

- ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ. 

ɺʥʝʰʥʠʝ 

ʬʘʢʪʦʨʳ  

ɺʦʟʤʦʞʥʦʩʪʠ 

-ʧʨʦʠʟʚʦʜʩʪʚʦ ʕʕ ʚ 

ʪʨʝʙʫʝʤʳʭ ʦʙʲʝʤʘʭ ʚ ʟʦʥʘʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ; 

- ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ; 

- ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ; 

- ʥʘʣʠʯʠʝ ʦʙʰʠʨʥʳʭ 

ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʝʡ. 

ʋʛʨʦʟʳ 

- ʪʝʭʥʠʯʝʩʢʠʝ 

ʧʨʝʧʷʪʩʪʚʠʷ: 

ʧʦʜʢʣʶʯʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ 

ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʃʕʇ ʠ 

ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʚ 

ʪʦʯʢʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʡ ʪʘʨʠʬ 

ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ; 

- ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

- ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ 

ʧʨʝʧʷʪʩʪʚʠʷ; 

- ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ; 

- ʥʝʧʨʦʟʨʘʯʥʘʷ 

ʨʘʟʨʝʰʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. 

ɼʣʷ ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ 

ʨʠʩʢʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ: ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʥʜʝʨʦʚ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘ ʪʘʢʞʝ ʥʘ ʵʪʘʧʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʠʜʳ ʨʠʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ ʚ ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʩʥʦʚʥʳʝ ʩʪʘʜʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʩʦʦʨʫʞʝʥʠʶ ʵʥʝʨʛʦʙʲʝʢʪʦʚ 

ʩʣʝʜʫʶʱʠʝ: 

1. ʇʨʝʜʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʬʘʟʘ. 

2. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʬʘʟʘ. 

3. ʕʢʩʧʣʫʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʝʨʚʳʝ ʜʚʝ ʬʘʟʳ ʦʩʥʦʚʥʳʤʠ ʨʠʩʢʘʤʠ, 

ʪʨʝʙʫʶʱʠʤʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʦʮʝʥʦʢ, ʷʚʣʷʶʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʨʠʩʢʠ, ʘ ʚ ʪʨʝʪʠʡ ʧʝʨʠʦʜ ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. ʇʨʠ ʵʪʦʤ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʘʭʦʚʘʥʠʝ ʨʠʩʢʦʚ ʤʘʢʩʠʤʘʣʴʥʳ ʥʘ 
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ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʬʘʟʝ, ʚ ʪʨʝʪʴʝʤ ʧʝʨʠʦʜʝ ʦʥʠ ʚʦʟʨʘʩʪʘʶʪ ʧʦ ʤʝʨʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʦʙʲʝʢʪʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʶʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʦʮʝʥʢʫ ʨʠʩʢʦʚ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʷʚʣʝʥʠʝ: 

ï ʠʩʪʦʯʥʠʢʦʚ ʨʠʩʢʘ; 

ï ʵʪʘʧʦʚ ʠ ʨʘʙʦʪ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ 

(ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʦʥ ʨʠʩʢʘ, ʠʟʤʝʥʝʥʠʝ ʨʠʩʢʘ ʚ 

ʜʠʥʘʤʠʢʝ, ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʤʦʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʨʝʰʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʨʠʩʢ). 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʵʢʩʧʝʨʪʥʳʭ 

ʦʮʝʥʦʢ, ʘ ʪʘʢʞʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʵʥʝʨʛʦʦʙʲʝʢʪʘʤʠ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ: 

ï ʚʳʷʚʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʳʷʚʣʝʥʥʳʭ ʨʠʩʢʦʚ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦʪʝʨʴ (ʠʣʠ ʧʨʠʙʳʣʠ) ʦʪ ʜʝʡʩʪʚʠʡ ʚ 

ʨʠʩʢʦʚʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʦʙʲʝʢʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ ʨʠʩʢʘʤʠ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʠʩʢʦʚʫʶ 

ʩʠʪʫʘʮʠʶ; 

ï ʧʦʜʛʦʪʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʥʘ ɺʀʕ 

ʚ ʨʠʩʢʦʚʦʡ ʩʠʪʫʘʮʠʠ; 

ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʘʭ ʨʠʩʢʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟʤʝʨʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʠ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʘʥʘʣʠʟ ʩʮʝʥʘʨʠʝʚ ʠ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ, ʪʘʢʞʝ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ ʠ 

ʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʠʝ ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ. ɼʣʷ ʦʮʝʥʦʢ ʨʠʩʢʦʚ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʝʰʝʥʠʡ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʄʦʥʪʝ-ʂʘʨʣʦ, ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʩʝʪʝʡ 

(ʄɸʉ, ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ï Analytical Network Process 

(ANP)), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʊ.ʉʘʘʪʠ. ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʙʨʘʥʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʊʘʢʞʝ ʄɸʉ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʠ ʢʨʠʪʝʨʠʠ ï ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ, ï ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʮʝʥʢʫ ʨʠʩʢʦʚ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʠʟ ʩʪʨʘʪʝʛʠʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʦʡ ʚ ʦʙʱʝʤ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ, ʢʘʢʘʷ 
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ʩʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘ ʜʣʷ ʛʨʫʧʧʳ ʠ 

ʦʪʜʝʣʴʥʳʭ ʨʠʩʢʦʚ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʩʣʝʜʫʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ɺʀʕ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʟʤʦʞʥʳʭ 

ʨʠʩʢʦʚ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ, ʢʘʢ ʠ ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.5. 

 
ʊɸɹʃʀʎɸ 5.5. 

ʈɽɽʉʊʈ ʆʉʅʆɺʅʓʍ ɺʀɼʆɺ ʈʀʉʂʆɺ ʇʈʀ ʆʉɺʆɽʅʀʀ ɺʀʕ 

ɺʠʜʳ ʨʠʩʢʦʚ ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʠʩʢʦʚ 

 

ɺʥʝʰʥʠʝ ʨʠʩʢʠ, ʥʝ ʟʘʚʠʩʷʱʠʝ ʦʪ ʜʝʚʝʣʦʧʝʨʘ ʧʨʦʝʢʪʘ 

 

ʇʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ 

 

ʇʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʠʟʤʝʥʝʥʠʝ 

ʪʘʤʦʞʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʠʩʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʝʧʦʜʯʠʥʝʥʠʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ. 

ʈʝʛʫʣʠʨʦʚʦʯʥʳʝ 

ʨʠʩʢʠ 

 

ʈʠʩʢʠ ʠʟʤʝʥʝʥʠʷ ʪʘʨʠʬʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ; ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ;  

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʥʘʣʦʛʦʚʳʝ ʨʠʩʢʠ; ʨʠʩʢʠ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ 

ʧʦʜʩʦʝʜʠʥʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʩʝʪʴʶ. 

ʈʳʥʦʯʥʳʝ ʨʠʩʢʠ 

 

ʈʠʩʢ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ, ʨʠʩʢ ʠʟʤʝʥʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʢʘʧʠʪʘʣʘ,  

ʨʠʩʢ ʚʣʠʷʥʠʷ ʢʨʫʧʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ʨʳʥʢʘ,  

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʠʟʤʝʥʝʥʠʝ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ, ʮʝʥ ʥʘ ʪʦʧʣʠʚʦ. 

ɺʘʣʶʪʥʳʝ ʨʠʩʢʠ ʈʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʦʡ 

ʚʘʣʶʪʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʩʪʦʠʤʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʡ ʠ ʚʦʟʥʠʢʘʶʪ, ʢʦʛʜʘ ʝʩʪʴ ʚʘʣʶʪʥʦʝ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʘʢʪʠʚʦʚ (ʜʦʭʦʜʦʚ) ʠ ʦʙʷʟʘʪʝʣʴʩʪʚ 

(ʜʦʣʛʦʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ). 

ʈʝʩʫʨʩʥʳʝ ʨʠʩʢʠ ʈʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʩʦʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ɺʀʕ,  

ʨʠʩʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʘ 

ɺʀʕ,  

ʨʠʩʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʫʱʝʡ ʮʝʥʳ ʵʥʝʨʛʠʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. 
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ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʨʠʨʦʜʥʳʝ ʨʠʩʢʠ 

ʈʠʩʢʠ ʥʘʨʫʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʥʘ ɺʀʕ. 

ʈʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ (ʫʨʘʛʘʥʦʚ, ʣʠʚʥʝʡ, 

ʩʥʝʛʦʧʘʜʦʚ, ʩʤʝʨʯʝʡ, ʟʝʤʣʷʪʨʩ̫ʝʥʠʡ). 

ɺʥʫʪʨʝʥʥʠʝ ʨʠʩʢʠ ï ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʝʚʝʣʦʧʝʨʘ ʧʨʦʝʢʪʘ 

 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ 

(ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ) 

ʨʠʩʢʠ 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʦʧʣʦʱʝʥʠʝ ʥʝʚʝʨʥʳʭ ʙʠʟʥʝʩ-

ʨʝʰʝʥʠʡ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʩ ʫʯʸʪʦʤ 

ʠʟʤʝʥʝʥʠʡ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʆʧʝʨʘʮʠʦʥʥʳʝ 

ʨʠʩʢʠ 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʠ ʩʠʩʪʝʤʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ; 

ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʰʠʙʢʘʤʠ ʣʶʜʝʡ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʠʩʢʠ  

 

ʅʝʧʨʝʜʥʘʤʝʨʝʥʥʳʝ ʩʙʦʠ ʚ ʨʘʙʦʪʝ, ʥʝʚʝʨʥʳʡ ʚʳʙʦʨ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʨʝʛʫʣʷʨʥʳʝ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʪʝʨʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʙʦʝʚ ʠ ʧʦʣʦʤʦʢ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʤʠʨʦʚʦʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ 

ʷʚʠʣʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʨʝʜʠ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ 

ʚʦʩʭʦʜʷʱʝʛʦ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʧʦʢʘʟʘʣ, ʯʪʦ, ʧʨʠʜʘʚʘʷ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʬʠʥʘʥʩʦʚʳʤ, ʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʨʝʛʫʣʷʮʠʦʥʥʳʤ 

ʨʠʩʢʘʤ, 62 % ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʦʚ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʨʝʩʫʨʩʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʣʝʙʘʥʠʷʤʠ 

ʦʙʲʸʤʘ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʵʥʝʨʛʠʠ. ʂ ʪʘʢʦʤʫ ʞʝ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ 

ʨʠʩʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʥʘ ʦʧʳʪʝ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʚ ɽʚʨʦʧʝ, ʚʳʧʦʣʥʝʥʥʳʝ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ (IEA). ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ, ʪʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʪʠʧ ʛʝʥʝʨʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʶʱʝʡ ʜʘʥʥʳʡ ʵʥʝʨʛʦʨʝʩʫʨʩ, ʧʦʜʚʝʨʞʝʥ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʬʠʥʘʥʩʦʚʳʤ ʨʠʩʢʘʤ, ʷʚʣʷʶʱʠʤʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʩʫʨʩʥʳʤʠ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ. 

ʇʝʨʝʯʝʥʴ ʜʘʥʥʳʭ ʨʠʩʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʧʦ ʚʠʜʘʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʜʣʷ ʈʦʩʩʠʠ) ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣ. 5.6, ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʨʷʜʘ 

ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ. 
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ʊɸɹʃʀʎɸ 5.6. 

ʆʉʅʆɺʅʓɽ ʈʀʉʂʀ ʇʈʆɽʂʊʆɺ ʀ ʉʇʆʉʆɹʓ ʋʇʈɸɺʃɽʅʀʗ ʀʄʀ 

ɺ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ ʕʅɽʈɻɽʊʀʂɽ (ʇʈʀʄɽʅʀʊɽʃʔʅʆ ʂ ʈʆʉʉʀʀ) 

ɺʠʜ 

ɺʀʕ 

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʦʚ ɺʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ 

ɺ
ʝ
ʪ
ʨ
ʦ
ʵ
ʥ
ʝ
ʨ
ʛ
ʝ
ʪ
ʠ
ʢ
ʘ

 

Åʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʚʳʩʦʢʠʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

(ʥʘʧʨʠʤʝʨ, ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʟʘʪʨʘʪʳ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ); 

Åʢʨʠʪʠʯʝʩʢʠʝ ʩʙʦʠ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʰʝʩʪʝʨʥʠ, ʧʦʜʰʠʧʥʠʢʠ, 

ʣʦʧʘʩʪʠ ʠ ʪ; ʜ;); 

Å ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʝʪʨʦʨʝʩʫʨʩʦʚ; 

Åʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʨʩʢʦʡ 

ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ (ʜʣʷ 

ʝhʣʴʬʦʚʳʭ ɺʕʉ). 

- ʦʙʦʩʥʦʚʘʥʠʝ ʤʘʨʢʠ ʠ ʤʦʜʝʣʠ 

ʪʫʨʙʠʥʳ; 

- ʧʦʣʫʯʝʥʠʝ ʛʘʨʘʥʪʠʡ ʦʪ 

ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤʧʦʥʝʥʪʦʚ; 

- ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ 

ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʘʭ; 

- ʢʦʥʪʨʦʣʴ ʧʦʪʝʨʴ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ (ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʃʕʇ); 

- ʧʦʣʫʯʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ. 
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Åʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʠʩʪʝʤʳ (ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ 

ʜʨ.); 

Åʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʭʦʜʘ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

Å ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʧʨʦʝʢʪʘ ʠ ʩʦʯʝʪʘʥʠʷ ʩ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ; 

Å ʢʨʘʞʘ/ʚʘʥʜʘʣʠʟʤ. 

- ʛʘʨʘʥʪʠʷ ʥʘʜʝʞʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʜʦ 25 ʣʝʪ); 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʟʘʤʝʱʝʥʠʷ ʠ ʟʘʤʝʥʳ; 

- ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 
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Åʨʘʩʭʦʜʳ ʥʘ ʙʫʨʝʥʠʝ ʠ 

ʩʚʷʟʘʥʥʳʡ ʩ ʵʪʠʤ ʨʠʩʢ 

(ʥʘʧʨʠʤʝʨ, ʚʳʢʣʠʥʠʚʘʥʠʝ 

ʪʝʨʤʘʣʴʥʦʛʦ ʧʣʘʩʪʘ); 

Åʨʠʩʢʠ ʨʘʟʚʝʜʢʠ ʙʫʨʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʥʝʦʞʠʜʘʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʢʦʨʦʩʪʴ 

ʧʦʪʦʢʘ); 

Åʢʨʠʪʠʯʝʩʢʠʝ ʩʙʦʠ ʚ ʨʘʙʦʪʝ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʚʳʭʦʜ 

ʠʟ ʩʪʨʦʷ ʥʘʩʦʩʘ; 

Åʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʚʚʦʜʘ 

(ʥʘʧʨʠʤʝʨ, ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ). 

-ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʧʦʢʘ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ) ʦʧʳʪʘ ʙʫʨʝʥʠʷ 

ʚ ʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ; 

- ʧʨʠʚʣʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʦ ʨʝʩʫʨʩʘʭ 

- ʨʘʟʚʠʪʠʝ ʩʪʠʤʫʣʠʨʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ) ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʢʚʘʞʠʥ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʦʛʣʘʩʦʚʘʥʠʡ ʥʘ ʨʘʟʨʝʰʝʥʠʝ 

ʧʨʦʝʢʪʘ. 
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 Åʥʘʚʦʜʥʝʥʠʷ; 

Åʩʝʟʦʥʥʘʷ/ʛʦʜʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʪʦʢʘ; 

Åʦʪʩʫʪʩʪʚʠʝ ʜʣʠʪʝʣʴʥʳʭ ʨʷʜʦʚ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʪʦʢʦʤ. 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦ 

ʧʨʦʚʝʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ 

ʥʠʟʢʠʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ 

ʨʠʩʢʘʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ. 
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Åʧʦʩʪʘʚʢʠ ʙʠʦʤʘʩʩʳ ʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʩʪʘʚʦʢ; 

Åʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʮʝʥ ʥʘ 

ʙʠʦʤʘʩʩʫ; 

Åʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʝʞʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠ 

ʭʨʘʥʝʥʠʝʤ ʙʠʦʪʦʧʣʠʚʘ; 

Åʜʝʡʩʪʚʠʷ ʦʧʧʦʟʠʮʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʦʡ ʟʘʧʘʭʘ. 

- ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʪʨʘʢʪʳ ʥʘ 

ʧʦʩʪʘʚʢʫ ʩʳʨʴʷ; 

- ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʙʠʦʪʦʧʣʠʚʘ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʫʪʝʯʢʘʤʠ 

ʙʠʦʪʦʧʣʠʚʘ; 

- ʩʪʨʦʛʦʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʝʢʦʪʦʨʳʝ ʟʥʘʯʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʦʮʝʥʠʚʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ, ʧʨʠʩʫʱʠʝ 

ʵʥʝʨʛʦʩʠʩʪʝʤʘʤ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʘʨʘʤʝʪʨ ʨʠʩʢʘ ʥʝʜʦʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ (ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʨʠʩʢ) ʚʦʟʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚ 

ʩʣʫʯʘʝ ʧʝʨʝʭʦʜʘ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʫʩʪʘʥʦʚʦʢ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʠʙʨʠʜʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ. 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, 

ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ ʩʙʦʷʭ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ 

ʩ ʦʰʠʙʢʘʤʠ, ʜʦʧʫʱʝʥʥʳʤʠ ʧʨʠ ʚʳʙʦʨʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʀʟʙʝʞʘʪʴ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʠʩʢʘ ʚʦʟʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʝʛʦ ʨʝʤʦʥʪʘ ʠ ʪ.ʜ. 

ʇʘʨʘʤʝʪʨʳ ʪʝʭʥʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʛʝʥʝʨʘʮʠʠ ʵʥʝʨʛʠʠ, 

ʩʥʠʞʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʥʘʜʸʞʥʦʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʨʘʩʣʠ. 

ʇʘʨʘʤʝʪʨʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ 

ʦʪʢʣʦʥʝʥʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʠʩʪʝʤʘʭ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʰʠʙʢʘʤʠ ʣʶʜʝʡ ʠ ʥʘʣʠʯʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʷ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʨʠʩʢʘʤʠ 
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ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʫʪʚʝʨʞʜʸʥʥʳʭ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʠʥʷʪʳʭ ʢ 

ʠʩʧʦʣʥʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ. 

ʈʝʩʫʨʩʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʨʘʮʠʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ, ʜʦʣʞʥʳ ʫʩʪʨʘʥʷʪʴʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʪʝʥʮʠʘʣʘʭ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ ʨʝʩʫʨʩʥʳʭ ʨʠʩʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʩ ʝʸ ʚʳʩʦʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʨʝʩʫʨʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʦʩʩʠʡʩʢʠʤ ʨʝʘʣʠʷʤ ʥʘʠʙ·ʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ɼʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʘʤʠ, ʧʨʦʮʝʩʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

2. ʀʟʤʝʥʝʥʠʷ ʢʫʨʩʘ ʚʘʣʶʪ, ʪʘʤʦʞʝʥʥʳʭ ʧʦʰʣʠʥ ʠ ʧʨʦʯʠʭ 

ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʜʣʷ 

ʠʥʚʝʩʪʦʨʘ. ɼʘʞʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʈʌ, ʟʘʯʘʩʪʫʶ ʟʘʚʠʩʷʪ ʦʪ ʢʫʨʩʘ ʚʘʣʶʪ ʠ ʪʘʤʦʞʝʥʥʳʭ 

ʧʦʰʣʠʥ. 

3. ɼʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʦʢʫʧʘʝʤʦʩʪʠ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ (ʚ ʈʌ 

ʩʨʦʢʠ ʦʢʫʧʘʝʤʦʩʪʠ ʜʣʷ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ ð ʧʦʨʷʜʢʘ 8ï11 ʣʝʪ), 

ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʦʨʦʚ ʠ ʬʠʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʬʠʥʘʥʩʦʚʦʤ ʨʳʥʢʝ 

ʈʌ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʩʨʦʢʦʤ ʚʦʟʚʨʘʪʘ ʟʘʡʤʘ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜ 

ʜʦ ʧʷʪʠ ʣʝʪ. 

4. ʀʥʪʝʛʨʘʮʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʨʳʥʦʢ ʤʦʱʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 28 ʤʘʷ 

2013 ʛ. ˉ449-ʇʇ çʆ ʤʝʭʘʥʠʟʤʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʦʧʪʦʚʦʤ ʨʳʥʢʝ 

ʣɻʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠè ʠʤʝʝʪ ʩʣʝʜʩʪʚʠʝʤ ʧʨʠʤʝʥʝʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʠ ʫʩʣʦʚʠʡ. ɺʦʟʤʦʞʥʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʧʦ ʢʦʤʘʥʜʝ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʧʨʠ 

ʵʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʘʥʢʮʠʠ, ʝʩʣʠ ʵʥʝʨʛʦʦʙʲʝʢʪ ʥʝ ʦʙʝʩʧʝʯʠʪ 

ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ (ʂʠʫʤ). ɺʦʟʥʠʢʘʶʪ ʨʠʩʢʠ ʥʝʚʳʧʦʣʥʝʥʠʷ ʠʣʠ 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʫʩʣʦʚʠʡ ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʈʠʩʢʠ ʟʘʪʷʛʠʚʘʥʠʷ (ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ) 

ʧʨʦʮʝʜʫʨʳ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ ɺʀʕ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʥʝʩʦʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ ʤʦʱʥʦʩʪʠ ʧʦ ɼʇʄ. 

5. ʆʧʳʪ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʌ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʦʧʘʩʥʦʩʪʴ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ, ʢ ʬʘʢʪʦʨʘʤ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ʇʨʠ ʵʪʦʤ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʠʩʢʘ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ. 

ʈʠʩʢʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤʠ 

ʤʘʩʰʪʘʙʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʈʦʩʩʠʠ ʥʘ ʙʣʠʞʘʡʰʠʝ 

ʛʦʜʳ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʨʷʜʘ ʧʨʦʝʢʪʦʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʠʣʠ 

ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ, ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʠʪʴ ʠ ʫʤʝʥʴʰʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʠʩʢʦʚʦʛʦ ʩʦʙʳʪʠʷ. 

ʉʫʪʴ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʠʩʢʣʶʯʝʥʠʠ ʨʠʩʢʦʚ, 

ʯʪʦ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ, ʘ ʚ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʛʦʜʳ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʩʠʪʫʘʮʠʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʚ ʦʪʥʦʰʝʥʠʠ ʨʠʩʢʦʚ. ɺʩʝ ʚʠʜʳ ʨʠʩʢʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʟʤʝʥʷʝʤʳʝ ʠ ʥʝʠʟʤʝʥʷʝʤʳʝ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʠ 

ʧʝʨʝʜʘʚʘʝʤʳʝ. ʀʟʤʝʥʷʝʤʳʝ ʨʠʩʢʠ ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ. 

ʅʝʠʟʤʝʥʷʝʤʳʝ ʨʠʩʢʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʥʘ ʩʝʙʷ ʠʣʠ ʧʝʨʝʜʘʪʴ 

ʜʨʫʛʠʤ (ʥʘʧʨʠʤʝʨ, ʭʝʜʞʠʨʦʚʘʥʠʝʤ ʠʣʠ ʩʪʨʘʭʦʚʘʥʠʝʤ). 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʬʠʥʘʥʩʦʚʳʝ 

ʠ ʬʠʥʘʥʩʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʅʝʬʠʥʘʥʩʦʚʳʝ 

ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʜʝʡʩʪʚʠʷ ʜʝʚʝʣʦʧʝʨʘ 

ʧʨʦʝʢʪʘ ʥʘ ɺʀʕ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ 

ʚʥʫʪʨʝʥʥʠʭ ʨʠʩʢʦʚ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ. 

ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ: 

- ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʩʦʙʳʪʠʡ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʠ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʦʭʨʘʥʥʳʭ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ;  
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- ʧʨʘʚʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʢʣʶʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʫʪʚʝʨʞʜʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʦʟʣʘʛʘʶʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʝ ʠʣʠ 

ʥʝʥʘʜʣʝʞʘʱʝʝ ʠʩʧʦʣʥʝʥʠʝ ʚʦʟʣʦʞʝʥʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ;  

- ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʨʠʩʢʦʚʳʝ ʩʠʪʫʘʮʠʠ, ʪ. ʢ. ʚ ʦʩʥʦʚʝ 

ʨʠʩʢʘ ʯʘʩʪʦ ʣʝʞʠʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʣʠ ʩʫʙʲʝʢʪʠʚʥʳʡ ʬʘʢʪʦʨ. 

ɺ ʬʠʥʘʥʩʦʚʳʭ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ: ʧʨʠʥʷʪʠʝ, 

ʩʥʠʞʝʥʠʝ ʠ ʧʝʨʝʥʦʩ ʨʠʩʢʘ. ʇʨʠʥʷʪʠʝ ʨʠʩʢʘ ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ 

ʦʩʪʘʚʣʝʥʠʝ ʚʩʝʛʦ ʠʣʠ ʯʘʩʪʠ ʨʠʩʢʘ ʟʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ, ʪ.ʝ. ʥʘ ʝʛʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ 

ʦ ʧʦʢʨʳʪʠʠ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʝʨʰʝʥʠʷ ʨʠʩʢʦʚʦʛʦ 

ʩʦʙʳʪʠʷ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʠʤʝʨ, ʩʘʤʦʩʪʨʘʭʦʚʘʥʠʝ 

(ʩʦʟʜʘʥʠʝ ʜʝʚʝʣʦʧʝʨʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʨʘʭʦʚʳʭ ʬʦʥʜʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʢʨʳʪʠʷ ʫʙʳʪʢʦʚ), ʢʦʤʧʝʥʩʘʮʠʷ (ʧʦʢʨʳʪʠʝ ʨʠʩʢʘ 

ʟʘ ʩʯʝʪ ʪʝʢʫʱʝʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ); ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ (ʩʦʟʜʘʥʠʝ ʬʦʥʜʘ 

ʩʨʝʜʩʪʚ ʥʘ ʧʦʢʨʳʪʠʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʨʘʩʭʦʜʦʚ). 

ʇʨʠ ʩʦʦʨʫʞʝʥʠʠ ʵʥʝʨʛʦʦʙʲʝʢʪʘ ʥʘ ɺʀʕ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʝʛʦ 

ʩʥʠʞʝʥʠʷ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʠʩʢʘ ʤʝʞʜʫ ʚʣʘʜʝʣʴʮʝʤ, 

ʠʥʚʝʩʪʦʨʦʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ ʧʨʦʝʢʪʘ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʚʣʘʜʝʣʴʮʝʤ 

ʧʨʦʝʢʪʘ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ ʧʨʦʝʢʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʥʦʚʘʥʳ ʥʘ 

ʜʦʛʦʚʦʨʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʧʦʜʨʷʜʘ 

ʟʘʨʘʥʝʝ ʦʛʦʚʘʨʠʚʘʶʪʩʷ ʚʩʝ ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʠʤʝʥʝʥʳ ʢ ʧʦʜʨʷʜʯʠʢʫ ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʝ ʠʤ ʜʦʛʦʚʦʨʥʳʭ 

ʦʙʷʟʘʪʝʣʴʩʪʚ. ʊʝʤ ʩʘʤʳʤ ʨʠʩʢ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʝʥ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʜʦʛʦʚʦʨʘ ʠ ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʢʦʤʧʝʥʩʠʨʦʚʘʥ. ɸʥʘʣʠʟ ʦʧʳʪʘ 

ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʨʠʤʝʥʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ, ʢʘʢ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʩʦʛʣʘʰʝʥʠʷ ʦ ʟʘʢʫʧʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʥʪʨʘʢʪʳ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʘ ʯʘʩʪʠ 

ʨʠʩʢʦʚ ʪʨʝʪʴʠʤ ʣʠʮʘʤ. 

ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʡ ʨʠʩʢ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʥʘ ʩʝʙʷ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠ ʚʘʞʥʳʭ ʚ ʧʨʘʢʪʠʢʝ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ çʢʦʥʮʝʧʮʠʠ ʧʨʠʝʤʣʝʤʦʛʦ ʨʠʩʢʘè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʜʘʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

ʧʫʪʝʤ ʫʜʝʨʞʘʥʠʷ ʩʦʚʦʢʫʧʥʦʛʦ ʨʠʩʢʘ (ʦʞʠʜʘʝʤʦʛʦ ʫʨʦʚʥʷ ʧʦʪʝʨʴ) ʚ 

ʟʘʜʘʥʥʳʭ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʝʣʘʭ. 
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ʇʝʨʝʥʦʩ ʨʠʩʢʘ ï ʵʪʦ ʤʝʪʦʜʳ ʩʪʨʘʭʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ 

ɺʀʕ, ʠʭ ʨʘʙʦʪʳ ʠ ʚʳʜʘʯʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʤʦʱʥʦʩʪʠ. ʉʪʨʘʭʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʜʝʚʝʣʦʧʝʨʫ (ʨʘʟʨʘʙʦʪʯʠʢʫ) ʧʨʦʝʢʪʘ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʨʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʩʣʫʯʘʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʠʩʢʦʚ. ʂ ʨʠʩʢʘʤ, ʧʨʠʥʠʤʘʝʤʳʤ ʩʪʨʘʭʦʚʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ, ʦʪʥʦʩʷʪʩʷ ʦʙʳʯʥʦ ʨʠʩʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʠʩʢʠ (ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ (ʟʘʜʝʨʞʢʠ ʚ 

ʧʦʩʪʘʚʢʘʭ), ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʘ ʪʘʢʞʝ ʯʘʩʪʴ 

ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚ ʨʠʩʢʦʚ. ʉʪʨʘʭʦʚʘʥʠʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ: ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ 

ʙʫʜʫʱʠʝ ʨʘʩʭʦʜʳ, ʨʘʩʧʨʝʜʝʣʷʪʴ ʩʨʝʜʩʪʚʘ ʩʦʛʣʘʩʥʦ ʬʠʥʘʥʩʦʚʦʤʫ 

ʧʣʘʥʫ, ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʚʳʩʦʢʠʝ ʧʦʪʝʨʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʫʱʝʨʙʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʦʙʲʝʢʪʦʚ ɺʀʕ ï ʙʦʣʝʝ ʥʠʟʢʠʝ ʪʘʨʠʬʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʠ ʧʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ. ʉʪʨʘʭʦʚʘʷ ʧʨʝʤʠʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ 

ʠʤʫʱʝʩʪʚʫ ʩʪʨʘʭʦʚʘʪʝʣʷ. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ 

ʢʦʤʧʝʥʩʘʮʠʶ ʧʨʦʠʟʚʦʜʠʪ ʢʦʤʧʘʥʠʷ-ʩʪʨʘʭʦʚʱʠʢ. 

ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʚʠʜʳ ʨʠʩʢʦʚ, ʧʨʠʩʫʱʠʝ ʦʙʲʝʢʪʘʤ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʧʦʜʣʝʞʘʪ ʩʪʨʘʭʦʚʘʥʠʶ. ʉʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʢʨʳʚʘʶʪ ʪʦʣʴʢʦ ʪʝ ʨʠʩʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ, ʦʮʝʥʝʥ ʨʘʟʤʝʨ 

ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʠ ʚʳʯʠʩʣʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʨʘʭʦʚʘʷ ʧʨʝʤʠʷ. 

ʈʷʜ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ, ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʟʤʝʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ ʩʪʨʘʥʝ, ʦʙʳʯʥʦ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ 

ʩʪʨʘʭʦʚʘʥʠʷ. ʕʪʦ ʪʘʢʞʝ ʢʘʩʘʝʪʩʷ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʥʝ ʦʪʚʝʯʘʝʪ ʙʘʟʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʨʘʭʦʚʳʭ 

ʢʦʤʧʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʥʦʛʠʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʠʤʝʶʪ ʚʳʩʦʢʦʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ 

ʠʭ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʢʨʝʜʠʪʦʚ ʙʘʥʢʦʚ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ 
ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʷʜ 

ʢʨʫʧʥʳʭ ʜʝʚʝʣʦʧʝʨʦʚ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʧʝʨʝʜʘʯʠ ʨʠʩʢʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʜʣʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʢʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʩʪʨʘʭʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʜʘʯʠ 
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ʨʠʩʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʦʛʦʜʥʳʝ ʜʝʨʠʚʘʪʠʚʳ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʥʠʟʠʪʴ ʧʦʛʦʜʥʳʝ ʨʠʩʢʠ ʙʳʣʦ ʠʭ 

ʩʪʨʘʭʦʚʘʥʠʝ, ʠ ʣʠʰʴ ʚ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦʷʚʠʣʦʩʴ 

ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ çʩʨʦʯʥʳʡ ʢʦʥʪʨʘʢʪ ʥʘ ʧʦʛʦʜʫè, ʢʦʪʦʨʳʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʈʝʩʫʨʩʥʳʝ ʧʦʛʦʜʥʳʝ ʨʠʩʢʠ ʚʣʠʷʶʪ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʧʨʠʙʳʣʠ. ʇʦʛʦʜʥʳʝ ʜʝʨʠʚʘʪʠʚʳ ï ʵʪʦ 

ʬʠʥʘʥʩʦʚʳʝ ʬʴʶʯʝʨʩʥʳʝ ʢʦʥʪʨʘʢʪʳ, ʚʳʧʣʘʪʳ ʧʦ ʢʦʪʦʨʳʤ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʷʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ: ʢʦʣʠʯʝʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ, ʢʦʣʝʙʘʥʠʷ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʌʠʨʤʘ, ʚʣʘʜʝʶʱʘʷ, ʥʘʧʨʠʤʝʨ, ɺʕʉ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ ʛʦʜʦʚʦʡ 

ʬʴʶʯʝʨʩ ʠʣʠ ʦʧʮʠʦʥ, ʬʠʢʩʠʨʫʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʥʜʝʢʩʘ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ ʜʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʢʦʤʧʝʥʩʘʮʠʶ ʦʪ ʧʨʦʜʘʚʮʘ ʦʧʮʠʦʥʘ, 

ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʨʠʩʢ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʝʚʝʣʦʧʝʨʳ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ ʤʦʛʫʪ ʟʘʭʝʜʞʠʨʦʚʘʪʴ (ʟʘʩʪʨʘʭʦʚʘʪʴ) 

ʩʚʦʠ ʨʠʩʢʠ ʚ ʩʣʫʯʘʝ ʥʘʩʪʫʧʣʝʥʠʷ ʜʣʷ ʥʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʩʦʙʳʪʠʷ, ʦʜʥʘʢʦ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʩʚʝʨʭʧʨʠʙʳʣʠ ʚ ʩʣʫʯʘʝ 

ʥʘʩʪʫʧʣʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʙʳʪʠʷ.  

ʂ ʥʦʚʳʤ ʬʦʨʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʨʠʩʢʘʤʠ ʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʤʥʦʛʦʨʠʩʢʦʚʳʝ ʢʦʥʪʨʘʢʪʳ, ʨʠʩʢʦʚʳʡ ʢʘʧʠʪʘʣ, ʟʘʣʦʛ ʘʢʮʠʡ, 

ʚʘʣʶʪʥʳʡ ʩʚʦʧ ʠ ʩʝʢʴʶʪʝʨʠʟʘʮʠʷ ʢʨʝʜʠʪʦʚ. ʆʩʥʦʚʥʳʤ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʤʠ ʨʠʩʢʘʤʠ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʦʝʥʠʷ 

ɺʀʕ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʦʪʨʘʩʣʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʌʠʥʘʥʩʦʚʳʡ ʩʝʢʪʦʨ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦʪʨʘʩʣʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʧʨʝʤʠʠ ʟʘ 

ʨʠʩʢ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʧʦʣʥʳʤ ʦʙʲʝʤʦʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʪʨʘʭʦʚʦʛʦ ʩʣʫʯʘʷ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʛʦ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʙʦʣʝʝ ʪʝʩʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʦʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ.  
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ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʨʝʜʠʪʥʦʛʦ 

ʨʝʡʪʠʥʛʘ ʢʦʤʧʘʥʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ ʠ ʷʚʣʷʶʪʩʷ 

ʪʘʢʞʝ ʛʘʨʘʥʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʝʢʪʦʨʘ. ɼʘʥʥʳʝ ʛʘʨʘʥʪʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ 

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʪʘʢ ʢʘʢ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʩʪʨʘʭʦʚʳʝ ʧʨʦʜʫʢʪʳ ʥʝ ʧʦʢʨʳʚʘʶʪ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʨʘʥʝ. ʕʪʦ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʠʚʣʝʯʝʥʠʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʦʙʲʝʢʪʘʭ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʨʦʚʦʜʠʪʩʷ ʩʪʨʘʭʦʚʘʥʠʝ ʥʘ ʩʣʫʯʘʡ ʧʦʣʦʤʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʧʦʣʦʤʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʩʪʘʠʚʘʪʴ ʚ ʦʞʠʜʘʥʠʠ ʟʘʤʝʥʳ ʢʘʢʦʡ-

ʪʦ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʠ ʨʝʜʢʦʡ ʜʝʪʘʣʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʨʷʪʴ 

ʧʨʠʙʳʣʴ. ʉʪʨʘʭʦʚʘʥʠʝ ʧʦʢʨʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʤʝʥʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʦ ʠ ʧʦʥʝʩʝʥʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʫʱʝʨʙ. ʇʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ 

ʩʪʨʘʭʦʚʘʥʠʝ ʦʪ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʥʘ ʧʣʦʱʘʜʢʘʭ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ɺʀʕ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʥʘʚʦʜʥʝʥʠʡ, ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʛʨʘʜʘ, ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ. ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʳ ʨʠʩʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʧʘʜʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʥʫʣʷ ʥʘ ʣʦʧʘʩʪʷʭ ʧʨʦʠʩʭʦʜʠʪ ʦʙʣʝʜʝʥʝʥʠʝ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʤʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠʷ 
1. ʇʦʥʷʪʠʝ çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ (ʵʬʬʝʢʪ) ʧʨʠʤʝʥʝʥʠʷ 

ɺʀʕè, ʟʥʘʯʝʥʠʷ ʧʦ ʚʠʜʘʤ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ. 

2. ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʨʘʟʣʠʯʥʳʭ 

ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʳʭ ʨʝʩʫʨʩʦʚ. 

3. ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ ʦʙʲʝʢʪʦʚ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʤʝʨʳ ʧʦ ʠʭ ʩʥʠʞʝʥʠʶ. 

4. ʕʪʘʧʳ ʠ ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

5. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʙʠʦʵʥʝʨʛʝʪʠʢʠ. 

6. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʘʣʦʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

7. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

ʇʦʥʷʪʠʝ SWOT-ʘʥʘʣʠʟʘ. 

8. ʈʝʝʩʪʨ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʠʩʢʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 
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9. ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ ʚ ʦʪʨʘʩʣʷʭ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ 
ʩʧʦʩʦʙʳ ʠʭ ʩʥʠʞʝʥʠʷ. 

10. ʄʝʪʦʜʳ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

11. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʦʚ ɺʀʕ ʥʘ ʩʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʅʘ ʩʘʡʪʝ ɸʩʩʦʮʠʘʮʠʠ ʧʨʦʜʘʚʮʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʈʌ ʅʇ çʉʦʚʝʪ ʨʳʥʢʘè (https://www.np-sr.ru) ʚ ʨʘʟʜʝʣʝ ʈʳʥʦʢ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠ ï ɺʀʕ (https://www.np-

sr.ru/ru/market/vie/index.htm) ʧʦ ʜʘʥʥʳʤ ʠʟ çʇʝʨʝʯʥʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ 

ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠéè (ʪʘʙʣʠʮʘ Excel) 

ʩʜʝʣʘʪʴ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ 

ʚʝʪʨʦʚʳʭ ʠʣʠ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʨʘʙʦʪʘʚʰʠʭ ʚ 2020 ʛ. ʚ 

ʦʜʥʦʤ ʠʟ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʧʦ ʚʳʙʦʨʫ). 

ɺʳʯʠʩʣʠʪʴ ʛʦʜʦʚʫʶ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ɺʕʉ (ʉʕʉ) ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ, ʧʨʠʥʠʤʘʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʯʝʪʥʳʡ ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʂʠʫʤ) ʜʣʷ ɺʕʉ ʨʘʚʥʳʤ 

24%, ʘ ʜʣʷ ʉʕʉ - 15%. 

ʆʮʝʥʠʪʴ ʩʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ ʉʆ2 ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʘ ɺʕʉ ʠʣʠ ʉʕʉ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʨʘʙʦʪʢʦʡ ʊʕʉ ʥʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʪʦʧʣʠʚʝ) ʟʘ ʦʜʠʥ ʛʦʜ ʠʟ ʨʘʩʯʝʪʘ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ ʚ ʩʨʝʜʥʝʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʙʨʦʩʘʤʠ 

ʦʢʦʣʦ 500ʛ ʉʆ2/ʢɺʪʯ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʬʦʨʤʠʪʴ ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ. 

12. ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʚ ʨʝʛʠʦʥʝ. 

ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʦʦʨʫʞʝʥʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ (ʩʦʣʥʝʯʥʳʭ, ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ) ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ SWOT-ʘʥʘʣʠʟʘ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (ʈʝʩʧʫʙʣʠʢʘ 

ʂʨʳʤ, ɸʨʢʪʠʯʝʩʢʘʷ ɿʦʥʘ ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ʗʢʫʪʠʷ ʠ ʜʨ.). 

ʈʘʩʩʤʦʪʨʝʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ: 

1. ʇʨʠʨʦʜʥʳʝ ï ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ, ʭʘʨʘʢʪʝʨ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʛʨʫʥʪ, ʨʝʣʴʝʬ), ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ, ʫʛʨʦʟʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʠʭʠʡʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ 

(ʫʨʘʛʘʥʳ, ʧʦʞʘʨʳ, ʥʘʚʦʜʥʝʥʠʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ) ʠ ʜʨ. 

2. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ï ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ 

ʟʝʤʣʝʦʪʚʦʜ, ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʥʘʣʠʯʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʛʨʫʟʦʚ ʠ ʜʨ. 

3. ʉʦʮʠʘʣʴʥʳʝ ï ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʡ, ʥʘʣʠʯʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʪʥʦʰʝʥʠʝ 

https://www.np-sr.ru/
https://www.np-sr.ru/ru/market/vie/index.htm
https://www.np-sr.ru/ru/market/vie/index.htm
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ʥʘʩʝʣʝʥʠʷ ʢ ʦʙʲʝʢʪʘʤ ʥʘ ɺʀʕ, ʚʦʟʤʦʞʥʳʡ ʚʘʥʜʘʣʠʟʤ ʠ ʢʨʘʞʠ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘʩʝʣʝʥʠʝʤ. 

4. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ï ʥʘʣʠʯʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ, ʧʫʪʝʡ 

ʤʠʛʨʘʮʠʠ ʧʪʠʮ. 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ: ʦ 

ʨʝʩʫʨʩʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ï ʤʘʪʝʨʠʘʣʳ ɻʀʉ çɺʀʕ ʈʦʩʩʠʠè  

(https://gisre.ru/), ʦ ʬʠʟʠʢʦ- ʠ ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ 

ʨʝʛʠʦʥʝ ï çʅʘʮʠʦʥʘʣʴʥʳʡ ʘʪʣʘʩ ʈʦʩʩʠʠè (https://nationalatlas.ru/), ʦ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʆʆʇʊ ï (https://oopt.info/). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʬʦʨʤʠʪʴ ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ. 
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6.1. ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ʈɽɻʀʆʅɸʃʔʅʆʁ 

ʆʎɽʅʂʀ ʀ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ ʈɽʉʋʈʉʆɺ 

ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ ʕʅɽʈɻɽʊʀʂʀ 
 

ʂʦʤʧʣʝʢʩʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
ʪʝʨʨʠʪʦʨʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ (ʨʠʩ. 6.1). 
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʠʟʚʝʜ y ʥ ʘʥʘʣʠʟ ʧʨʠʨʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ. ʇʦʜ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ ʜʘʣʝʝ ʙʫʜʝʤ ʧʦʜʨʘʟʫʤʝʚʘʪʴ 
ʧʨʠʨʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ɺʀʕ. ɼʣʷ 
ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʪʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 
ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. ɼʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ï ʧʘʜʘʶʱʘʷ ʩʦʣʥʝʯʥʘʷ 
ʨʘʜʠʘʮʠʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ.  

 
ʈʠʩ. 6.1. ʉʭʝʤʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ɺʀʕ 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʦ 
ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ɺʀʕ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʩ ʫʯʝʪʦʤ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ. ʇʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ 
ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʘʨʪʘʭ ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɺʀʕ.  
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ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ (ɺʕ) ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʦʛʝʥʝʨʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʷʜʘ ʬʘʢʪʦʨʦʚ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʝʨʝʭʦʜ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʥʘ ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʦʣʞʥʘ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʧʨʠʨʦʜʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʵʥʝʨʛʠʠ ɺʀʕ. ʅʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʘʢʪʦʨʳ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʥʘ 

ɺʀʕ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʤʘʪʠʢʘ ʢʘʨʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ɺʀʕ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʙʣʦʢʘ:  

¶ ʢʘʨʪʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɺʀʕ; 

¶ ʢʘʨʪʳ ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɺʀʕ; 

¶ ʢʘʨʪʳ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʨʝʜʧʦʩʳʣʦʢ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ. 

ʀʪʦʛʦʤ ʦʮʝʥʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ, ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʢʘʨʪʘ ʧʨʠʛʦʜʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʪʨʝʙʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʘʨʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ɺʀʕ, ʥʘ 

ʧʨʠʤʝʨʝ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʢʘʨʪʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɺʀʕ ʜʦʣʞʥʘ 

ʦʪʨʘʞʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʢʘʞʜʘʷ ʦʪʜʝʣʴʥʘʷ ʢʘʨʪʘ ʦʪʨʘʞʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʅʘ ʢʘʨʪʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ: 

ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʚʳʩʦʪʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ (ʥʘʧʨʠʤʝʨ, 10, 50, 100, 150 ʤ); 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ; ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ. ʂʘʨʪʳ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʩʫʪʦʯʥʳʭ ʩʫʤʤ ʩʫʤʤʘʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʟʘ ʛʦʜ, ʪʝʧʣʳʝ 

ʧʦʣʛʦʜʘ, ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʦʪʜʝʣʴʥʳʝ ʤʝʩʷʮʳ). ʊʘʢʞʝ ï ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʙʨʠʜʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ɺʀʕ ï ʚʘʞʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ 
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ʢʦʨʨʝʣʷʮʠʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ 

ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʘʨʪʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ 

ʦʪʨʘʞʝʥʳ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ɺʀʕ, ʘ ʠʤʝʥʥʦ: 

¶ ʜʘʥʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ; 

¶ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʦʚ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ; 

¶ ʜʘʥʥʳʝ ʣʦʢʘʣʴʥʦʛʦ ʚʝʪʨʦʤʦʥʠʪʦʨʠʥʛʘ (ʧʨʠ ʥʘʣʠʯʠʠ 

ʪʘʢʦʚʳʭ). 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ - ʢʘʨʪʳ ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ɺʀʕ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʱʥʦʩʪʠ 

ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ (ʜʣʷ 

ʚʝʪʨʦʚʦʛʦ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ), ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ 

ʫʩʪʘʥʦʚʦʢ (ʜʣʷ ʩʦʣʥʝʯʥʦʛʦ ʵʥʝʨʛʦʧʦʪʝʥʮʠʘʣʘ). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʯʠʪʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʘʣʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ: ʜʣʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ï ʟʥʘʯʝʥʠʷ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʢ 

ʣʫʯʫ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʠ ʩʨʝʜʥʠʝ ʧʦ ʩʝʟʦʥʘʤ 

ʩʫʪʦʯʥʳʝ ʩʫʤʤʳ), ʜʣʷ ʚʝʪʨʘ - ʵʥʝʨʛʠʶ ʚʦʟʜʫʰʥʦʡ ʩʪʨʫʠ ʝʜʠʥʠʯʥʦʡ 

ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʭʘʨʘʢʪʝʨʥʳʤ 

ʨʘʟʤʝʨʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ. 

ʂʘʨʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ 

ʧʨʦʠʟʚʦʜʥʳʝ (ʨʘʩʯʝʪʥʳʝ) ʚʝʣʠʯʠʥʳ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʠʧʦʚʳʭ 

ʚʝʪʨʦʫʩʪʘʥʦʚʦʢ ʥʘ ʧʨʠʥʷʪʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʚʳʩʦʪʘʭ ʫʩʪʘʥʦʚʢʠ ʪʫʨʙʠʥʳ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʠʧʦʚʳʭ ʩʦʣʥʝʯʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʳʭ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ (ʚʩʝ ʚʝʣʠʯʠʥʳ 

ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ 

ʧʝʨʠʦʜ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʥʘ ʢʘʨʪʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʪʨʘʞʘʪʴ ʷʨʢʠʤʠ ʮʚʝʪʘʤʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷʤʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʊʘʢ ʜʣʷ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠ 

ʚʳʨʘʞʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʚʠʜʝ ʜʦʣʠ ʧʦʢʨʳʪʠʷ 

ʥʘʛʨʫʟʢʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʚ ʧʨʦʮʝʥʪʘʭ) ʟʥʘʯʝʥʠʷ ʤʝʥʝʝ 

50% ʛʦʚʦʨʷʪ ʦ ʥʠʟʢʦʤ ʧʦʪʝʥʮʠʘʣʝ (ʪʦ ʝʩʪʴ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʛʨʝʚ ʚʦʜʳ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʝʨʚʥʦʛʦ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷ) (ʨʠʩ. 6.2). ɿʥʘʯʝʥʠʷ ʦʪ 

50 ʜʦ 80% ʛʦʚʦʨʷʪ ʦ ʩʨʝʜʥʝʤ ʧʦʪʝʥʮʠʘʣʝ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʚʳʰʝ 80% - 

ʦ ʚʳʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 
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ʈʠʩ. 6.2. ʇʨʠʤʝʨ ʢʘʨʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. 

ɺʳʜʝʣʠʪʴ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʥʘ ʢʘʨʪʘʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʥʝʣʝʡ ʩʣʦʞʥʝʝ. 

ʆʧʳʪ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ 

ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʜʥʝʚʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

4,7 ʢɺʪʯ/ʤ
2
ʜʝʥʴ (ʚ ʀʩʧʘʥʠʠ) ʠ 3,3 ʢɺʪʯ/ʤ

2
ʜʝʥʴ (ʥʘ ʶʛʝ ɻʝʨʤʘʥʠʠ), 

ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʠ ʚ ʈʦʩʩʠʠ. ɺʦʟʤʦʞʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʥʘʢʣʘʜʳʚʘʪʴ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʩ ʭʦʣʦʜʥʳʤʠ ʟʠʤʘʤʠ ʠ 

ʧʝʨʠʦʜʘʤʠ ʩ ʫʩʣʦʚʠʷʤʠ ʧʦʣʷʨʥʦʡ ʥʦʯʠ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʨʝʛʠʦʥʳ ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʟʨʘʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʝʜʝʣʴʥʳʝ (ʤʠʥʠʤʘʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʂʠʫʤ). ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪ, 

ʢʘʢʫʶ ʜʦʣʶ ʵʥʝʨʛʠʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʤʦʞʝʪ ʚʳʨʘʙʦʪʘʪʴ 

ɺʕʋ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ 

ʚ ʛʣʘʚʝ 4, ʧʨʠ ʦʮʝʥʢʝ ʬʘʢʪʠʯʝʩʢʦʡ ʛʦʜʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ɺʕʋ (E) ʫʯʠʪʳʚʘʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʩʪʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ, 
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ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ni(v) ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ɺʕʋ (ʤʦʱʥʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ). 

ʗʩʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʤʝʩʪʥʦʩʪʠ, ʚʨʝʤʷ, 

ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʝʪʨʦʫʩʪʘʥʦʚʢʘ ʩ ʟʘʜʘʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʙʦʪʘʝʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ, ʤʦʞʝʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 0 ʜʦ 8760 ʯʘʩʦʚ (ʧʦʣʥʳʡ ʛʦʜ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʂʠʫʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 100%. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʂʠʫʤ ʜʣʷ ɺʕʉ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ɽʚʨʦʧʝʡʩʢʦʤ 

ʉʦʶʟʝ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 25%. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ 

ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ ʈʌ ʂʠʫʤ ʦʢʦʣʦ 20% ʩʯʠʪʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʠ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. ɽʩʣʠ 

ʦʙʩʫʞʜʘʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʪʦ ʚ ɽʉ 

ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʫʚʝʣʠʯʠʪʴ ʩʨʝʜʥʠʡ ʂʠʫʤ ʜʦ 30% ʧʫʪʸʤ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʝʪʨʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʘʥʮʠʡ. ʎʝʣʳʡ 

ʨʷʜ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʚ 

ʈʦʩʩʠʠ, ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʦʙʦʩʥʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʂʠʫʤ=30% ʢʘʢ 

ʮʝʣʝʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʛʨʘʜʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʂʠʫʤ ɺʕʉ: 

0-15%- ʥʠʟʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ; 

15-25%- ʩʨʝʜʥʠʡ (ʧʨʠʝʤʣʝʤʳʡ) ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ; 

25-30% ʠ ʚʳʰʝ ï ʚʳʩʦʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï 

ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʪʘʢ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʩʧʨʘʚʦʯʥʠʢʦʚ, ʙʘʟ ʜʘʥʥʳʭ, ʪʝʢʫʱʝʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ɻʣʘʚʝ 4, ʚʠʜʥʦ, 

ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʚʝʪʨʦʚʦʡ ʠ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʨʠʤʝʥʠʤ ʙʦʣʴʰʝ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʪʦʯʝʯʥʳʭ 

ʠʟʤʝʨʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ). 

ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ 

(ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ NASA POWER) ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʠ 

ʧʦʣʫʯʝʥʳ ʧʫʪʸʤ ʦʩʨʝʜʥʝʥʠʷ ʧʦ ʷʯʝʡʢʝ ʩʝʪʢʠ - ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ 

ʠʥʪʝʨʧʦʣʷʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʠʝ ʜʘʥʥʳʝ ʚʦ ʤʥʦʛʠʭ ʦʪʢʨʳʪʳʭ ʙʘʟʘʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʦʩʪʫʧʥʳ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ ʚ ʬʦʨʤʘʪʝ 

NetCDF, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʚ ʷʯʝʡʢʘʭ (ʨʠʩ. 6.3). 
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ʈʠʩ. 6.3. ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʬʦʨʤʘʪʘ NetCDF ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

NASAPOWERʚ ʧʨʦʛʨʘʤʤʝ QGIS. 

 

NetCDF (Network Common Data Form) ï ʵʪʦ ʜʚʦʠʯʥʳʡ ʬʦʨʤʘʪ 

ʬʘʡʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʜʦʩʪʫʧʘ ʠ ʧʫʙʣʠʢʘʮʠʠ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ. ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʤʝʪʝʦʨʦʣʦʛʘʤʠ ʠ ʦʢʝʘʥʦʛʨʘʬʘʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʜʘʚʣʝʥʠʠ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ 

ʚʳʩʦʪʝ ʚʦʣʥ. ɺ ʬʘʡʣʝ netCDF ʟʘʧʠʩʘʥʳ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʩʝʪʢʝ ʦʧʨʝʜʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʥʦ ʠ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʛʜʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʵʣʝʤʝʥʪʳ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʢʘʢʠʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ. ʌʦʨʤʘʪ ʷʚʣʷʝʪʩʷ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʳʤ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʇʆ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɽʱʸ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʬʦʨʤʘʪʘ ʷʚʣʷʝʪʩʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʜʘʥʥʳʭ. 

ʊʨʝʪʠʡ ʙʣʦʢ ʢʘʨʪ ï ʢʘʨʪʳ ʬʘʢʪʦʨʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ ï ʜʦʣʞʝʥ ʦʪʨʘʞʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ (ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʪʘʢ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ). ʀʭ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ: ʧʨʠʨʦʜʥʳʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʪʨʝʪʴʝʛʦ ʙʣʦʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 

ʚʝʢʪʦʨʥʦʤ ʠʣʠ ʪʘʙʣʠʯʥʦʤ ʬʦʨʤʘʪʝ. 
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ʈʝʟʫʣʴʪʘʪʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʪʴʝʛʦ ʙʣʦʢʘ ʢʘʨʪ ʩ ʢʘʨʪʘʤʠ 

ʚʪʦʨʦʛʦ ʙʣʦʢʘ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʢʘʨʪʳ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʷʚʣʝʥʠʝ ʨʘʡʦʥʦʚ, ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

 

6.2. ʆʉʆɹɽʅʅʆʉʊʀ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɺɽʊʈʆɺʆʁ ʀ ʉʆʃʅɽʏʅʆʁ 

ʕʅɽʈɻʀʀ 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʚʘʣʦʚʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʪʝʦʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʪʦʯʝʯʥʫʶ ʧʨʠʚʷʟʢʫ ʠ ʥʝʣʠʥʝʡʥʳʝ 

ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʮʝʥʢʘʭ 

ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʷʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦ ʜʘʥʥʳʤ 

ʥʘʟʝʤʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ ʠ ʧʦ ʜʘʥʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʂʘʢ ʫʞʝ ʦʧʠʩʳʚʘʣʦʩʴ ʚ 

ʨʘʟʜʝʣʝ 6.1. ʜʘʥʥʳʝ ʠʟ ʦʪʢʨʳʪʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ, 

ʪʘʢʠʭ ʢʘʢ NASA POWER, SARAH, CLARA ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʬʦʨʤʘʪʝ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʠʩʭʦʜʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ï 

ʝʜʠʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʷʯʝʡʢʠ. ɼʣʷ ʵʪʦʛʦ 

ʦʧʪʠʤʘʣʴʥʳʤ ʧʨʠ ʨʘʙʦʪʝ ʚ ɻʀʉ-ʧʘʢʝʪʘʭ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʪ NetCDF.  

ʀʥʪʝʨʧʦʣʷʮʠʷ ʜʘʥʥʳʭ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʜʘʥʥʳʤ, 

ʧʦʣʫʯʝʥʥʳʤ ʧʫʪʸʤ ʥʘʟʝʤʥʦʛʦ ʠʟʤʝʨʝʥʠʷ (ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʠʣʠ ʚ 

ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʦʚ). ɺ ʤʝʪʝʦʨʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʝʪʝʨʤʠʥʠʨʦ-

ʚʘʥʥʳʝ ʠ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʘ ʪʘʢʞʝ 

ʩʤʝʰʘʥʥʳʝ ʤʝʪʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʜʚʘ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʪʠʧʘ. 

ʆʜʠʥ ʠʟ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʠʥʪʝʨʧʦʣʷʮʠʠ ï 

ʚʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ. ʊʘʢ ʧʦ ʊʚʝʡʪʦ ʆ.ɽ. 

ʝʞʝʤʝʩʷʯʥʳʝ ʠʣʠ ʩʝʟʦʥʥʳʝ ʢʘʨʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʘʥʦʤʘʣʠʡ ʠʣʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ 

ʝʞʝʜʥʝʚʥʳʝ ï ʥʘ ʠʥʪʝʨʧʦʣʷʮʠʠ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʩʦʙʫʶ 

ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟʤʝʨʝ-

ʥʠʡ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʠ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʥʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʪʝʦʜʘʥʥʳʭ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʟʝʤʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʠ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʝʪʝʦʩʪʘʥʮʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʣʠʥʘʭ, ʠ, ʪʝʤ ʩʘʤʳʤ, 
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ʦʙʱʠʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʫʶ 

ʨʝʘʣʴʥʦʩʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʣʘʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʢ ʤʝʪʝʦʜʘʥʥʳʤ 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʄʝʪʦʜ ʪʨʝʫʛʦʣʴʥʦʡ 

ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ (TIN) ʠ ʤʝʪʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʦʩʝʜʘ 

(NaturalNeighbor) ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʝʪʨʦʚʦʡ ʠ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ ʠ ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʧʨʠ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʝʪʠ ʠʟʤʝʨʝʥʠʡ. ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʝʪʝʦʜʘʥʥʳʤʠ ʤʝʪʦʜ ʦʙʨʘʪʥʦ 

ʚʟʚʝʰʝʥʥʳʭ ʨʘʩʩʪʦʷʥʠʡ (IDW), ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʦʥ ʫʯʠʪʳʚʘʝʪ 

ʚʦʟʤʦʞʥʫʶ ʘʥʠʟʦʪʨʦʧʠʶ ʜʘʥʥʳʭ. ʄʝʪʦʜ IDW ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʪʝʦʨʦʣʦʛʠʠ. ʇʨʠʤʝʨʘʤʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʷ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʤʝʪʝʦʩʣʫʞʙʦʡ ɻʝʨʤʘʥʠʠ ʚ ʨʘʙʦʪʘʭ ʧʦ 

ʧʨʦʝʢʪʫ REGNIE (REGionalisie rungrªumlicher NIEDerschlags 

verteilungen), ʘ ʪʘʢʞʝ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʝʞʝʤʝʩʷʯʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ 

ʜʣʷ ʩʝʪʢʠ ʨʘʟʨʝʰʝʥʠʝʤ 5 ʢʤ ʧʦ 36 ʧʘʨʘʤʝʪʨʘʤ ʤʝʪʝʦʩʣʫʞʙʦʡ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɺ ʇʦʨʪʫʛʘʣʠʠ IDW ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʞʜʫ 84 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʪʘʥʮʠʷʤʠ; ʚ ʀʩʧʘʥʠʠ ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʞʝʤʝʩʷʯʥʳʭ ʢʘʨʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʘʜʢʦʚ ʠ ʠʥʩʦʣʷʮʠʠ. 

ʄʝʪʦʜ ʩʧʣʘʡʥʘ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʠ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʝʞʝʤʝʩʷʯʥʳʭ ʠ ʝʞʝʛʦʜʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʤʝʥʝʝ 

ʧʨʠʛʦʜʝʥ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʚʨʝʤʝʥʥʳʭ ʨʘʟʨʝʰʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʜʥʠ 

ʠ ʯʘʩʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʤʠ 

ʪʠʧʘʤʠ ʤʝʪʦʜʘ ʢʨʠʛʠʥʛʘ ʯʘʩʪʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʪʝʤʧʝʨʘʪʫʨ, ʥʦ ʦʛʨʘʥʠʯʝʥʦ ʧʣʦʪʥʦʩʪʴʶ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ IDW ʠʣʠ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʦʜʦʚ. 

ʀʟʚʝʩʪʥʳ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʣʷ ʤʝʪʝʦʜʘʥʥʳʭ, ʪʘʢʠʝ 

ʢʘʢ MISH (Meteorological interpolation based on Surface Homogenized 

Data Basis) (ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʣʴʢʦ ʚ ɺʝʥʛʨʠʠ), PRISM 

(ʨʘʟʨʘʙʦʪʘʥ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʆʨʝʛʦʥʘ, ʉʐɸ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʩʣʝʜʥʝʛʦ ʧʨʠ ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʉʐɸ ʠ ʜʣʷ ʛʦʨʥʳʭ ʘʣʴʧʠʡʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ɽʚʨʦʧʝ ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʩʠʣʴʥʳʤ 

ʨʘʩʯʣʝʥʝʥʠʝʤ ʨʝʣʴʝʬʘ. ʆʜʥʘʢʦ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʧʣʦʪʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʝʪʴʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ. 

ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʘʙʦʨʦʤ 
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ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʚʝʪʨʦʚʦʡ ʠ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ArcGIS ʠ Generic Mapping 

Tools (GMT). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʤʝʪʦʜʘ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ 

ʨʝʩʫʨʩʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʝʢʮʠʝʡ 

ʢʘʨʪ, ʭʘʨʘʢʪʝʨʦʤ ʨʝʣʴʝʬʘ, ʚʨʝʤʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʜʘʥʥʳʭ, 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʛʣʘʞʠʚʘʥʠʶ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʠ ʨʘʚʥʦʤʝʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʝʪʢʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ) ʠ ʧʦʣʫʯʝʥʳ ʩ 

ʫʯʝʪʦʤ ʪʠʧʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʸʥʥʦʤʫ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʖʛʘ ʈʦʩʩʠʠ ʧʨʠ ʠʥʪʝʨʧʦʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣ ʤʝʪʦʜ IDW ʩ ʚʝʩʦʤ 2. ɹʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚʝʩʘ ʧʨʠʚʦʜʷʪ ʢ ʧʦʪʝʨʝ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʡ ʟʘ 

ʩʯʸʪ ʩʛʣʘʞʠʚʘʥʠʷ ʠ ʥʝ ʧʨʠʝʤʣʝʤʳ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣ ʤʝʪʦʜ ʩʧʣʘʡʥʘ. 

 

6.3. ʆʉʆɹɽʅʅʆʉʊʀ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ 

ʌɸʂʊʆʈʆɺ, ɺʃʀʗʖʑʀʍ ʅɸ ʈɸɿʄɽʑɽʅʀɽ 

ʆɹʒɽʂʊʆɺ ʉʆʃʅɽʏʅʆʁ ʀ ɺɽʊʈʆɺʆʁ 

ʕʅɽʈɻɽʊʀʂʀ 

 
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ 

ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʘ 

ʪʠʧʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ 

ʨʘʟʤʝʱʝʥʠʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʭ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: ʧʨʠʨʦʜʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, 

ʪʝʭʥʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ (ʨʠʩ. 6.4). ɼʦʩʪʫʧʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʦʨʘʭ ʧʦ ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ 

ʬʦʨʤʘʪʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʜʥʦʨʦʜʥʘ. ʇʦʵʪʦʤʫ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ 

ʧʝʨʝʯʝʥʴ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʯʝʪʘ ʠʭ ʠʤʝʥʥʦ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʘʥʘʣʠʟʝ, ʥʦ ʠ ʦʪ 

ʥʘʣʠʯʠʷ ʜʘʥʥʳʭ. 
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ʈʠʩ. 6.4. ʊʠʧʠʟʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ. 



 177 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʧʝʨʝʯʥʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ. 

2. ʈʘʟʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ɺʕ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʘʢʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ, 

ʢʘʢ ʩʪʝʧʝʥʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠʣʠ ʫʩʣʦʚʠʝ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ. (ʅʘʧʨʠʤʝʨ, ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʝʩʣʠ ʦʙʲʝʢʪ ɺʕ ʫʜʘʣʝʥ ʦʪ ʜʦʨʦʛʠ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ N 

ʤʝʪʨʦʚ. ʀʣʠ: ʚʦʜʥʳʡ ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʝ 

ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʩʚʦʝʛʦ ʢʦʥʪʫʨʘ, ʥʦ ʠ ʚ ʧʨʝʜʝʣʘʭ ʙʫʬʝʨʥʦʡ ʟʦʥʳ 

200 ʤ.) 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʝʥ ʤʝʪʦʜ ʜʝʣʝʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 3 ʪʠʧʘ: 

- ʩʪʨʦʛʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ɺʕ ʧʦʣʥʦʩʪʴʶ 

ʟʘʧʨʝʱʝʥʦ; 

- ʩʨʝʜʥʝʝ ʦʛʨʘʥʠʯʝʥʠʝ ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʟʘʧʨʝʱʝʥʦ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ, ʝʩʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ; 

- ʩʣʘʙʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦʩʣʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺʦʟʤʦʞʥʦ ʜʝʣʝʥʠʝ ʥʘ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʪʝʛʦʨʠʡ. ɺ ʪʘʙʣʠʮʝ 

6.1. ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʧʝʨʝʯʥʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʜʝʣʝʥʠʝʤ ʧʦ 3 ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ ʢʘʪʝʛʦʨʠʷʤ. 
 

ʊɸɹʃʀʎɸ 6.1. 

ʇʆʃʅʓʁ ʇɽʈɽʏɽʅʔ ʆɻʈɸʅʀʏʀɺɸʖʑʀʍ ʂʈʀʊɽʈʀɽɺ, 

ʋʏʊɽʅʅʓʍ ʇʈʀ ʈɸʁʆʅʀʈʆɺɸʅʀʀ ɺʆʃɻʆɻʈɸɼʉʂʆʁ ʆɹʃɸʉʊʀ 

ʇʆ ʉʊɽʇɽʅʀ ʇʈʀɻʆɼʅʆʉʊʀ ɼʃʗ ʈɸɿʄɽʑɽʅʀʗ ʆɹʒɽʂʊʆɺ 

ʉʆʃʅɽʏʅʆʁ ʀ ɺɽʊʈʆɺʆʁ ʕʅɽʈɻɽʊʀʂʀ  

(ʩ ʫʯʝʪʦʤ ʨʘʟʤʝʨʘ ʧʨʦʝʢʪʘ: ʢʨʫʧʥʳʝ ʧʨʦʝʢʪʳ - ʙʦʣʝʝ 1 ʄɺʪ, ʤʝʣʢʠʝ 

ʧʨʦʝʢʪʳ ï ʝʜʠʥʠʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʤʝʥʝʝ 1 ʄɺʪ) 

ˉ 
ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ 

ʬʘʢʪʦʨʳ 

ʌʦʨʤʘ 

ʦʪʦʙʨʘʞ

ʝʥʠʷ 

ʋʨʦʚʝʥʴ 

ʦʛʨʘʥʠʯʝʥʠʷ (ʚ 

ʙʘʣʣʘʭ) 
ɹʫʬʝ

ʨʥʘʷ 

ʟʦʥʘ, 

ʤ ʂʨʫʧʥʳʝ 

ʧʨʦʝʢʪʳ 

ʄʝʣʢʠʝ 

ʧʨʦʝʢʪʳ 

1 ʇʨʠʨʦʜʥʳʝ ʧʘʨʢʠ ʧʦʣʠʛʦʥ 3 2  

2 ʇʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ ʧʦʣʠʛʦʥ 3 2  
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3 
ʆʭʨʘʥʷʝʤʳʝ 

ʣʘʥʜʰʘʬʪʳ 
ʧʦʣʠʛʦʥ 3 2  

4 ʇʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʧʦʣʠʛʦʥ 3 2  

5 ɿʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʦʣʠʛʦʥ 3 2  

6 

ʈʘʡʦʥʳ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ (ʩʢʣʦʥʳ) 

ʧʦʣʠʛʦʥ 2 

2 

 

7 

ʅʝʣʠʥʝʡʥʳʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ 

ʧʦʣʠʛʦʥ 3 3  

8 

ʃʠʥʝʡʥʳʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ 

ʣʠʥʠʷ 3 3  

9 

ʂʣʶʯʝʚʳʝ 

ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʡʦʥʳ 

ʧʦʣʠʛʦʥ 3 3 150 

10 
ʊʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʦʚ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ 
ʧʦʣʠʛʦʥ 3 2  

11 ʇʘʰʥʠ, ʩʝʥʦʢʦʩʳ ʧʦʣʠʛʦʥ 1 1  

12 
ʃʝʩʘ, ʚʳʛʦʥʳ ʠ 

ʧʘʩʪʙʠʱʘ, ʧʝʩʢʠ, ʩʘʜʳ 
ʧʦʣʠʛʦʥ 2 2  

13 
ʊʝʨʨʠʪʦʨʠʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 
ʧʦʣʠʛʦʥ 2 1  

14 ʃʠʥʠʠ ʘʚʪʦʜʦʨʦʛ ʣʠʥʠʷ 3 2 40 

15 ʃʠʥʠʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʣʠʥʠʷ 3 2 40 

3. ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʬʘʢʪʦʨʘʤ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʸ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʦʠ (ɻʀʉ-ʩʣʦʠ). 

4. ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ɻʀʉ-ʩʣʦʸʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʙʲʝʢʪʦʚ ɺʕ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʝʛʠʦʥʝ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʇʆ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʠʤʝʶʱʠʭʩʷ ʩʣʦʸʚ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ 

ʦʙʲʝʢʪʦʚ ɺʕ. ɺʩʝ ʩʣʦʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʦʨʤʘʪʘ, ʧʝʨʝʚʦʜʷʪʩʷ ʚ 

ʨʘʩʪʨʦʚʳʡ ʬʦʨʤʘʪ ʩ ʝʜʠʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʝʜʠʥʳʤʠ ʢʣʘʩʩʘʤʠ, 

ʫʯʠʪʳʚʘʶʱʠʤʠ ʥʝʦʙʭʦʜʠʤʳʝ ʙʫʬʝʨʥʳʝ ʟʦʥʳ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʣʦʞʝʥʠʝ (Overlay) ʩʣʦʸʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʨʠʩ. 6.5). 
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ʇʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʢʘʨʪʘ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʚʝʢʪʦʨʥʳʡ ʬʦʨʤʘʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʧʣʦʱʘʜʝʡ ʜʦʩʪʫʧʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ.  

 
ʈʠʩ. 6.5. ʇʨʠʤʝʨ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ɻʀʉ-ʩʣʦʸʚ ʠʟ ʠʭ ʠʩʭʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʚ 

ʢʘʨʪʫ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ. 

5. ɺʝʨʠʬʠʢʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ 

ʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʞʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʚ ʨʝʛʠʦʥʝ 

ʧʨʦʝʢʪʘʤʠ (ʜʘʥʥʳʝ ʦ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɻʀʉ çɺʀʕ ʈʦʩʩʠʠè). 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʝʨʝʯʝʥʴ ʬʘʢʪʦʨʦʚ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʫʯʸʪʘ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʠ ʠʩʪʦʯʥʠʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʠʤ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 
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ʇʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ 
ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʪʘʥʦʚʦʢ ʥʘ ɺʀʕ. ʆʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ 

ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʨʝʣʴʝʬ. 

ɺʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʤʦʞʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʝ ʧʨʠʨʦʜʥʦʛʦ 

ʨʝʩʫʨʩʘ (ʥʘʧʨʠʤʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥʳ ʪʝʥʠ ʢʘʢ ʜʣʷ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ ʚʝʪʨʘ), ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʘʩʥʳʭ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦʪ ʬʘʢʪʦʨ ʤʦʞʝʪ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʪʴ ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʦʡ 

ʥʝʜʦʧʫʩʪʠʤʦ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʞʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʩʢʣʦʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʵʢʩʧʦʟʠʮʠʠ, 

ʦʨʠʝʥʪʠʨʫʷ ʠʭ ʧʦ ʘʟʠʤʫʪʫ ʠ ʫʛʣʫ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʘʥʘʣʠʟʝ ʚ ʨʦʣʠ ʟʘʪʝʥʝʥʠʷ ʤʦʛʫʪ ʠʛʨʘʪʴ ʤʘʢʨʦʬʦʨʤʳ ʨʝʣʴʝʬʘ. 

ɺ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʝ ʨʝʣʴʝʬ (ʦʩʦʙʝʥʥʦ ʛʦʨʥʳʡ, ʩʠʣʴʥʦ 

ʨʘʩʯʣʝʥʝʥʥʳʡ) ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ. ʉ ʧʦʟʠʮʠʡ 

ʢʘʨʪʦʛʨʘʬʠʠ ʤʘʩʰʪʘʙ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʦʪ 1:2 500 000 ʠ 

ʤʝʣʴʯʝ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʢʘʨʪʘʭ ʵʣʝʤʝʥʪʦʚ 

ʤʘʢʨʦʨʝʣʴʝʬʘ ʠ ʤʝʛʘʨʝʣʴʝʬʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʢʘʨʪʘʭ ʧʦʪʝʥʮʠʘʣʘ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʨʘʞʘʪʴ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʬʦʨʤʳ ʩʠʣʴʥʦ 

ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ (ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ, ʩʢʣʦʥʳ).  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʨʝʘʥʘʣʠʟʘ 

ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʮʝʥʢʘʭ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʢʨʫʧʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʠ ʭʘʨʘʢʪʝʨʘ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʥʝʛ, 

ʚʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ). ɺʦ ʠʟʙʝʞʘʥʠʝ ʦʰʠʙʦʢ ʠ ʧʨʦʙʝʣʦʚ ʚ ʤʦʜʝʣʷʭ 

ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʣʷʮʠʷ 

ʜʘʥʥʳʭ ʩ ʥʘʟʝʤʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ ʧʦ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʙʦʣʴʰʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ [1], 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʥʘ ʢʘʨʪʘʭ ʨʝʩʫʨʩʦʚ ɺʀʕ ʷʚʣʷʝʪʩʷ 

ʩʪʨʦʛʠʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʆʥʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʨʝʯʥʫʶ ʩʝʪʴ, ʢʘʥʘʣʳ, ʦʟʝʨʘ, ʙʦʣʦʪʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚʦʜʦʦʭʨʘʥʥʳʝ 

ʟʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʩʰʪʘʙʫ ʠ ʫʨʦʚʥʶ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. 
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ʉʦʛʣʘʩʥʦ ɺʦʜʥʦʤʫ ʢʦʜʝʢʩʫ ʈʌ [2], ʚ ʛʨʘʥʠʮʘʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ 

ʟʘʧʨʝʱʘʶʪʩʷ ʚʩʝ ʚʠʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʧʦʤʠʤʦ ʩʝʥʦʢʦʩʦʚ), ʘ ʪʘʢʞʝ ʜʚʠʞʝʥʠʝ ʠ ʩʪʦʷʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ (ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ). ɺ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ ʧʨʠʤʝʥʠʤʦʩʪʴ ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʮʝʥʢʘʭ ʚʣʠʷʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ɺʀʕ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ï ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ï ʚʦʜʦʦʭʨʘʥʥʫʶ ʟʦʥʫ ʚʦʢʨʫʛ ʥʠʭ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ɺʦʜʥʳʤ ʢʦʜʝʢʩʦʤ. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʩʣʦʠ Open Street 

Map [3]. 

 

ʆʧʘʩʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʮʝʥʢʘʭ ʦʧʪʠʤʘʣʴʥʳʤ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʤʝʶʱʝʛʦʩʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʚʦʜʠʤʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʜʘʥʥʳʭ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʨʝʛʠʦʥʘ, ʘʥʘʣʠʟʝ 

ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʦʧʦʣʟʥʠ, ʩʝʣʠ, 

ʘʙʨʘʟʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʥʘ ʢʘʨʪʘʭ ʬʘʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʞʘʪʴ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʨʩʪʘ, ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʦʢ, 

ʩʫʬʬʦʟʠʠ, ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ, ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʧʘʩʥʳʭ ʩʢʣʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʛʜʝ ʚʦʟʤʦʞʥʳ ʩʜʚʠʛʠ ʠ ʦʙʨʫʰʝʥʠʷ 

ʛʨʫʥʪʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ), ʟʦʥʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘʙʨʘʟʠʦʥʥʳʝ ʠ 

ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʧʨʦʩʘʜʢʠ ʚ ʣʝʩʩʦʚʳʭ ʠ 

ʧʝʧʣʦʚʳʭ ʧʦʨʦʜʘʭ. 

ɺ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʜʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʟʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʶ ʦʧʘʩʥʳʝ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʚʝʪʨʘ, ʦʙʣʝʜʝʥʝʥʠʝ ʠ ʪ.ʜ. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʢʘʨʪʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ɹʘʟʘ ʟʥʘʥʠʡ ʀʥʩʪʠʪʫʪʘ ʛʝʦʵʢʦʣʦʛʠʠ 

ʈɸʅ http://hge.spbu.ru/mapgis/start.html ). 
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ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 
ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʯʘʩʪʫʶ 

ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʧʨʠ ʦʮʝʥʢʘʭ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʘʢʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʪʘʥʦʚʢʠ ʥʘ ɺʀʕ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʨʦʛʠʤʠ ʟʘʧʨʝʪʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɿʜʝʩʴ ʚʘʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʤʘʩʰʪʘʙ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʫʩʪʘʥʦʚʦʢ ʠ 

ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

ʀʤʝʥʥʦ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɺʀʕ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʥʠʭ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 

ʚʦʟʤʦʞʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʝʩʳ ʧʦʪʨʝʙʠʪʝʣʷ ʢʦʥʝʯʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʠʤʝʥʥʦ, ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʝʛʠʦʥʘ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʧʣʘʥʠʨʫʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʤʝʛʘʚʘʪʪʥʦʛʦ ʢʣʘʩʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʢʘʨʪʘʭ ʚʩʝ ʪʠʧʳ ʆʆʇʊ, ʨʘʟʜʝʣʷʷ ʠʭ ʧʦ 

ʫʨʦʚʥʶ ʦʛʨʘʥʠʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʈʦʩʩʠʠ ʵʪʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ, 

ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ, 

ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʢʠ ʠ ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ. 
ɼʣʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʦʩʦʙʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʣʘʥʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʨʥʠʪʦʬʘʫʥʫ. ʇʦʵʪʦʤʫ ʥʘ ʢʘʨʪʘʭ ʨʝʩʫʨʩʦʚ 
ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʨʘʞʘʪʴ ʢʣʶʯʝʚʳʝ ʦʨʥʠʪʦʣʦ-

ʛʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ (ʂʆʊʈ) ʠ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʧʪʠʮ. ʂʣʶʯʝʚʳʝ 
ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴ-
ʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʧʨʦʛʨʘʤ-
ʤʳ ʂʆʊʈ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠ-
ʘʮʠʠ ʦʭʨʘʥʳ ʧʪʠʮ (Bird Life International). ʇʝʨʚʦʦʯʝʨʝʜʥʦʝ ʚʥʠʤʘʥʠʝ 
ʚ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʫʜʝʣʝʥʦ ʨʝʜʢʠʤ, ʩʦʢʨʘʱʘʶʱʠʤ ʯʠʩʣʝʥʥʦʩʪʴ ʠʣʠ 
ʦʙʨʘʟʫʶʱʠʤ ʢʨʫʧʥʳʝ ʩʢʦʧʣʝʥʠʷ (ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʷʟʚʠʤʳʤ) 
ʚʠʜʘʤ ʧʪʠʮ. ɺ ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʠʪʝʨʠʝʚ - ʯʝʪʢʠʝ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʳʝ ʧʦʨʦʛʠ ʯʠʩʣʝʥʥʦʩʪʠ. ɿʥʘʯʠʤʦʡ ʜʣʷ ʚʠʜʘ ʠʣʠ ʧʦʧʫʣʷʮʠʠ ʧʨʠʥʷʪʦ 
ʩʯʠʪʘʪʴ ʧʦʪʝʨʶ 1% ʯʠʩʣʝʥʥʦʩʪʠ. ʂʆʊʈ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ 
ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʝ ʤʝʥʝʝ 20 ʪʳʩ. 
ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʠʣʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ. ɺ ʩʣʫʯʘʝ ʚʠʜʦʚ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʂʆʊʈ 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʨʝʛʫʣʷʨʥʦʛʦ 
ʧʨʠʩʫʪʩʪʚʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʠ ʚʝʣʠʯʠʥʳ ʠ 
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ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʨʘʩʯʝʪʝ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʨʦʛʦʚ ʯʠʩʣʝʥʥʦʩʪʠ, ʥʘ 
ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʦ ʚʳʜʝʣʝʥʠʝ ʂʆʊʈ ʈʦʩʩʠʠ. ʅʝʦʙʭʦʜʠʤʦ 
ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʂʆʊʈ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʣʴʢʦ 
ʫʯʘʩʪʢʠ ʥʝʥʘʨʫʰʝʥʥʦʡ ʠʣʠ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʦʡ ʧʨʠʨʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ 
ʂʆʊʈ ʥʝʨʝʜʢʦ ʚʳʩʪʫʧʘʶʪ ʫʯʘʩʪʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ï 
ʨʳʙʦʨʘʟʚʦʜʥʳʝ ʧʨʫʜʳ, ʦʙʚʦʜʥʝʥʥʳʝ ʢʘʨʴʝʨʳ ʪʦʨʬʦʨʘʟʨʘʙʦʪʦʢ, 
ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʚ ʙʝʟʣʝʩʥʳʭ 
ʨʘʡʦʥʘʭ ʠ ʪ.ʧ. ʇʨʠʯʝʤ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʪʠʮ ʥʘ 
ʪʘʢʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʂʆʊʈ ʤʦʛʫʪ ʙʳʪʴ ʩʪʦʣʴ ʞʝ ʟʥʘʯʠʪʝʣʴʥʳ, ʢʘʢ ʠ 
ʚ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. 
ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʜʘʥʥʳʝ OSM, ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʦ ʛʨʘʥʠʮʘʭ ʂʆʊʈ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʈʦʩʩʠʠ [4], 
ʙʘʟʘ ʜʘʥʥʳʭ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʦʭʨʘʥʳ ʧʪʠʮ (Bird Life 
International) [5]. 

 

ʆʛʨʘʥʠʯʝʥʠʝʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ɺʕ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 
ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ 
ʩʦʦʨʫʞʝʥʠʝ ʣʠʰʴ ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ 
ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʧʘʤʷʪʥʠʢʘ, ʧʨʠ ʫʩʣʦʚʠʠ ʜʝʪʘʣʴʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʧʨʦʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 
ʨʝʛʠʦʥʘʭ, ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʠ 
ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʦʮʝʥʢʠ 
ʵʩʪʝʪʠʯʝʩʢʦʡ, ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 
ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʪʠʧʘʤ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʂʨʫʧʥʳʝ ɺʕʉ ʠ ʩʦʣʥʝʯʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 
(ʉʕʉ) ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʦʜʥʘʢʦ ʥʘ ʠʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʠʯʥʳʭ ʤʘʣʳʭ ʫʩʪʘʥʦʚʦʢ. 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʦʦʨʫʞʝʥʠʷ ʪʘʢʠʭ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʥʘ ʟʝʤʣʷʭ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʡ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 
ʉʕʉ ʩʦʟʜʘʶʪ ʟʘʪʝʥʝʥʠʝ ʠ ʥʝ ʩʦʚʤʝʩʪʠʤʳ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. 
ʆʜʥʘʢʦ, ʪʫʨʙʠʥʳ ɺʕʉ ʟʘʥʠʤʘʶʪ ʪʦʣʴʢʦ 1% ʦʪ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 
ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʝʪʨʦʧʘʨʢʦʤ, ʘ ʬʫʥʜʘʤʝʥʪ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ ʥʘʭʦʜʠʪʩʷ 
ʧʦʣʥʦʩʪʴʶ ʧʦʜ ʟʝʤʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʝʤʣʠ ʧʦʜ ʚʝʪʨʦʧʘʨʢʘʤʠ 
ʤʦʛʫʪ ʥʝ ʠʟʳʤʘʪʴʩʷ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʛʜʝ ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʤʥʦʛʦʤ ʩʪʠʭʠʡʥʦ ʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʴʸʟʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 
ʨʠʩʢʦʚ, ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʫʜʘʣʝʥʥʦʩʪʴ 
ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʜʦʨʦʛ, ʪ.ʢ. ʧʦʜʢʣʶʯʝʥʠʝ ʢ 
ʥʠʤ ʤʦʞʝʪ ʩʝʨʴʸʟʥʦ ʚʣʠʷʪʴ ʥʘ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʦʚ.  
ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʩʭʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʜʘʥʥʳʝ OSM [3]. 
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ʊʝʭʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 
ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʰʫʤʦʚʦʡ ʵʬʬʝʢʪ ʦʪ ɺʕʉ ʠ ʜʨ. ʜʝʪʘʣʴʥʦ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʛʣʘʚʝ 5. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠʭ ʫʯʸʪ 

ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʨʠ ʧʦʠʩʢʝ ʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʢʨʫʧʥʳʭ 

ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ ʠ ʚ ɻʀʉ-ʘʥʘʣʠʟʝ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʙʫʬʝʨʥʦʡ ʟʦʥʳ ʚʦʢʨʫʛ ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 300-350 ʤ 

ʰʠʨʠʥʦʡ. 

ɺ ʮʝʣʦʤ ʜʣʷ ʫʩʪʘʥʦʚʦʢ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʠʠ ʚ ʈʦʩʩʠʠ, ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʥʦʨʤʘʪʠʚʦʚ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʫʪʠʣʠʟʘʮʠʶ. 

ɺ ʈʌ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ ɻʆʉʊʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʦʨʘʭ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ 

ʥʝʭʚʘʪʢʘ ʪʘʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʪʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ. ɹʝʟ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʦʙʱʝʧʨʠʥʷʪʦʡ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʳ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ.  

 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 
ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ɺʕ ʚ ʨʝʛʠʦʥʝ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʩʣʝʜʩʪʚʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ. ʂ ʥʠʤ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʪʘʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ ʜʣʷ ʩʝʣʴʩʢʠʭ ʠ ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʦʣʥʝʯʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʮʝʥʪʨʦʚ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʟʘʯʘʩʪʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʠʭ ʩʦʮʠʘʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʴʶ. ɺʘʞʥʳʭ ʫʩʧʝʭʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʣʠ ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʘʥʳ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ɸʬʨʠʢʠ, ɸʟʠʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʚ 

ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʦʚʦʢ ʥʘ ɺʀʕ ʚ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ. ʊʘʢʦʡ ʚʠʜ 

ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʧʨʠʙʣʠʞʘʝʪ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʪʷʞʝʥʥʳʭ ʃʕʇ ʠ 

ʩʦʢʨʘʱʘʝʪ ʧʦʪʝʨʠ ʚ ʩʝʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʪʠʤʫʣʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ 

ʠʭ ʮʝʥʦʚʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʠʜʘʤʠ ʪʦʧʣʠʚʘ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʧʦʨʪʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʚ ʩʣʫʯʘʝ 
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ʵʥʝʨʛʦʜʝʬʠʮʠʪʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʩʦʭʨʘʥʝʥʠʝ ʤʝʩʪʥʳʭ ʟʘʧʘʩʦʚ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʵʢʩʧʦʨʪʘ. ʊʘʢʞʝ ʚʦʟʤʦʞʝʥ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ 

ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʦʩʦʙʝʥʥʦ 

ʚʘʞʝʥ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʛʦʩʪʠʥʠʯʥʦʤ ʙʠʟʥʝʩʝ ʠ ʪ.ʧ. 

ɺ ʈʦʩʩʠʠ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʥʝ ʷʚʣʷʣʠʩʴ 

ʨʝʰʘʶʱʠʤʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʚ ʨʝʛʠʦʥʘʭ. ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ ʮʝʣʳʡ ʨʷʜ ʧʨʦʝʢʪʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʢʦʪʦʨʳʝ 

ʙʝʟʫʩʣʦʚʥʦ ʠʤʝʣʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʜʥʦʛʦ ʠʟ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʨʳʙʘʮʢʠʭ 

ʧʦʩʝʣʢʦʚ ʇʷʣʠʮʘ, ʏʘʚʘʥʴʛʘ, ʊʝʪʨʠʥʦ ʠ ʏʘʧʦʤʘ ʢʦʤʧʣʝʢʩʥʳʤʠ ʩʦʣʥʮʝ-

ʚʝʪʨʦ-ʜʠʟʝʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014-2015 ʛʛ. ʕʪʦʪ ʧʨʦʝʢʪ 

ʩʪʘʣ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʦʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ ʠ 

ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʘ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʋʩʪʘʥʦʚʢʠ ʩʦʣʥʝʯʥʦʡ ʠ 

ʚʝʪʨʦʚʦʡ ʛʝʥʝʨʘʮʠʠ ʩ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʜʫʙʣʠʨʫʶʱʝʡ 

ʤʦʱʥʦʩʪʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʦʩʝʣʢʘʭ ʗʢʫʪʠʠ, ɸʣʪʘʷ, ʗʤʘʣʘ ʠ ʜʨ., 

ʧʦʟʚʦʣʠʣʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʚ 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʝʜʠʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢ ʩʦʮʠʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʣʝʜʫʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʝʩʪʠ 

ʥʘʣʠʯʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ɺʀʕ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʜʦʩʪʫʧʥʦʩʪʴʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ, ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʵʥʝʨʛʠʠ ʦʪ ɺʀʕ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ɺʕ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ ʟʘʪʨʫʜʥʝʥ 

ʦʪʩʫʪʩʪʚʠʝʤ ʦʪʢʨʳʪʳʭ ʜʝʪʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʇʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʦʮʝʥʦʢ ʚʦʟʤʦʞʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʥʝʨʛʠʠ ʦʪ ɺʀʕ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʚ ʙʘʟʘʭ ʈʦʩʩʪʘʪʘ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʙʘʟʘʭ, ʦʪʯʸʪʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʵʥʝʨʛʦʩʝʪʝʚʳʭ ʢʦʤʧʘʥʠʡ, ʇʨʦʛʨʘʤʤʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪ.ʧ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʜʘʥʠ ̫
1. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʚ ʦʮʝʥʢʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʩʨʝʜʩʪʚʘʤʠ ɻʀʉ. 

2. ʅʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʚʳʙʠʨʘʝʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʫʜʝʥʪʦʤ ʠʣʠ ʟʘʜʘʸʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ) ʩʦʙʝʨʠʪʝ 
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ʜʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʝʜʩʪʘʚʴʪʝ ʠʭ ʚ ʚʠʜʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ (ʠʩʧʦʣʴʟʫʡʪʝ 

ʜʘʥʥʳʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ NASAPOWER). 

3. ɼʣʷ ʚʳʙʨʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʦʧʨʝʜʝʣʠʪʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 
ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʥʘ ɺʀʕ, ʩʦʩʪʘʚʴʪʝ ʪʘʙʣʠʮʫ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʨʘʟʜʝʣʠʚ ʠʭ ʧʦ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 2 

ʠʣʠ 3 ʪʠʧʘʤ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʚ ʠʭ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ɻʀʉ. 

4. ʇʨʦʚʝʜʠʪʝ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʚʳʙʨʘʥʥʦʤʫ 
ʨʝʛʠʦʥʫ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʙʘʟʳ ʛʝʦʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʮʝʥʠʪʴ 

ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʙʲʝʢʪʦʚ ɺʕ. 

5. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ OSM ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʜʘʥʥʳʝ, ʧʨʦʚʝʜʠʪʝ ʘʥʘʣʠʟ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘ ʜʣʷ 

ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʧʨʝʜʝʣʠʪʝ ʧʣʦʱʘʜʠ 

ʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. (ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʀʥʩʪʨʫʢʮʠʷ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ). 

6. ɺʳʧʦʣʥʠʪʝ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʂʘʢʠʤ ʨʝʩʫʨʩʦʤ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʚʳʙʨʘʥʥʦʛʦ ʨʝʛʠʦʥʘ? ʂʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʚʠʜʦʚ ʵʥʝʨʛʝʪʠʢʠ? ʏʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʨʝʛʠʦʥʝ? 

(ɺʳʚʦʜʳ ʜʝʣʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʟʘʜʘʥʠʡ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ 

ʚ ʢʦʤʧʣʝʢʩʝ). 
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ʜʨ. ð ʄ.: ʅʘʫʢʘ, 2019. ð 194 ʩ. ʂʥʠʛʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ 

ʥʘ ʩʘʡʪʝ ɻʀʉ ɺʀʕʈ (https://gisre.ru/useful/publishing/828-resursy-

vozobnovlyaemoj-energetiki-metody-otsenki-i-kartografirovanie) ʠʣʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʧʦ ʟʘʧʨʦʩʫ ʩʣʫʰʘʪʝʣʷ.  

https://srtm.csi.cgiar.org/
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7.1. ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʉʀʉʊɽʄʓ 

ɻʃʆɹɸʃʔʅʆɻʆ ʄɸʉʐʊɸɹɸ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘ ʨʫʙʝʞʦʤ ʚʝʜʸʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʠ, ʚ ʮʝʣʦʤ, ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʴ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʧʦ 

ʦʭʚʘʪʫ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʣʦʢʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ. 

ʇʠʦʥʝʨʘʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʘʪʣʘʩʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ) ʠ ɻʀʉ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʟʘʢʦʥʦʤʝʨʥʦ 

ʷʚʣʷʶʪʩʷ ʪʝ ʩʪʨʘʥʳ, ʛʜʝ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʧʨʠʰʣʦʩʴ ʥʘ ʢʦʥʝʮ XX ʚʝʢʘ, ï ʉʐɸ, ɻʝʨʤʘʥʠʷ, 

ʌʨʘʥʮʠʷ, ɼʘʥʠʷ ʠ ʜʨʫʛʠʝ. ʀ ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʚ ʩʦʟʜʘʥʠʠ 

ʪʘʢʠʭ ɻʀʉ-ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʅʘʮʠʦʥʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʉʐɸ (National 

Renewable Energy Laboratory (NREL) USA) [1]. ʉʦʩʪʘʚ ʠ ʬʦʨʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʵʪʠʭ ɻʀʉ ʦʪʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʠ ʟʘʧʨʦʩʳ ɺʕ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ɻʀʉ-ʧʨʦʜʫʢʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ɺʀʕ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʠ ʩʦʩʪʘʚ ʢʘʨʪ (ʵʣʝʢʪʨʦʥʥʳʭ ʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʭ). 

ʉʦʩʪʘʚ ʨʝʩʫʨʩʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʩʘʡʪʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ɻʀʉ NREL ʚ ʨʘʟʜʝʣʝ REAtlas, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʟʜʝʣʳ: 

1. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ. ʅʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪʘʭ ʧʦʢʘʟʘʥʳ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʩʫʪʦʯʥʳʝ ʩʫʤʤʳ ʩʫʤʤʘʨʥʦʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʘʜʘʶʱʝʡ ʥʘ ʧʨʠʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʶʞʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ, ʥʘʢʣʦʥʝʥʥʫʶ ʧʦʜ ʫʛʣʦʤ, ʨʘʚʥʳʤ ʰʠʨʦʪʝ. ɼʣʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʠ ʪʨʝʢʝʨʘʤʠ 

(ʩʠʩʪʝʤʘʤʠ ʩʣʝʞʝʥʠʷ ʟʘ ʉʦʣʥʮʝʤ) ʧʨʠʚʝʜʝʥʳ ʢʘʨʪʳ ʩʨʝʜʥʝʛʦ ʟʘ ʛʦʜ 

ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʢ ʩʦʣʥʝʯʥʦʤʫ ʣʫʯʫ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʈʝʩʫʨʩʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ 0,1 ʛʨʘʜʫʩʘ ʧʦ ʰʠʨʦʪʝ ʠ ʜʦʣʛʦʪʝ. ʂʘʨʪʳ 

ʩʥʘʙʞʝʥʳ ʢʨʘʪʢʠʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ ʦ ʤʝʪʦʜʘʭ ʠ ʠʩʪʦʯʥʠʢʘʭ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ ʯʘʩʦʚʳʭ ʩʫʤʤ 

ʩʫʤʤʘʨʥʦʡ ʠ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʭʦʜʷʱʝʡ 

ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʠʟʤʝʨʝʥʥʳʝ ʥʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʧʫʪʥʠʢʘʭ, ʝʞʝʜʥʝʚʥʳʝ ʜʘʥʥʳʝ ʦ ʩʥʝʞʥʦʤ 



 189 

ʧʦʢʨʦʚʝ ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, 

ʤʘʣʳʭ ʛʘʟʦʚʳʭ ʧʨʠʤʝʩʝʡ ʠ ʘʵʨʦʟʦʣʝʡ ʚ ʘʪʤʦʩʬʝʨʝ. ʊʘʤ, ʛʜʝ ʵʪʦ 

ʚʦʟʤʦʞʥʦ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʧʨʠʚʣʝʢʘʶʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʟʝʤʥʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ. ɿʥʘʯʝʥʠʷ ʯʘʩʦʚʳʭ 

ʩʫʤʤ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʥʘʢʣʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʣʫʯʘʶʪ ʠʟ ʙʘʣʘʥʩʘ ʧʨʷʤʦʡ ʠ ʨʘʩʩʝʷʥʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʩʫʤʤʘʨʥʦʡ 

ʨʘʜʠʘʮʠʠ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʫʪʝʤ 

ʧʝʨʝʩʯʝʪʘ ʧʨʷʤʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʫʛʦʣ ʠ ʩ ʫʯʝʪʦʤ ʪʠʧʘ ʨʘʩʩʝʷʥʠʷ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʜʘʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ 

ʢʘʨʪ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʚʳʚʦʜʘ ʧʦ ʢʣʠʢʫ ʥʘ ʣʶʙʫʶ ʪʦʯʢʫ 

ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʩʫʪʦʯʥʳʭ ʩʫʤʤ ʩʫʤʤʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 7.1). 

 
ʈʠʩ. 7.1. ʀʥʪʝʨʬʝʡʩ ʩʪʨʘʥʠʮʳ ɻʀʉ NREL REAtlas, ʨʘʟʜʝʣ çSolar 

Photovoltaicè (ʈʝʩʫʨʩʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʬʦʪʦʵʥʝʨʛʝʪʠʢʝ) 

2. ɺʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ. ʅʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪʘʭ REAtlas NREL 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʩʳ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʜʣʷ ʩʫʭʦʧʫʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʉʐɸ ʩ ʥʠʟʢʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ (ʪʨʘʚʷʥʠʩʪʳʝ 

ʨʘʚʥʠʥʳ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʯʘʩʪʢʦʚ ʩ ʫʢʣʦʥʘʤʠ ʙʦʣʝʝ 20%, 

ʧʨʠʙʨʝʞʥʳʝ (ʦʬʬʰʦʨʥʳʝ) ʟʦʥʳ). ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʣʝʪʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʘʵʨʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʩʝʪʢʠ ʩʦʩʪʘʚʣʷʝʪ 1/4 ʛʨʘʜʫʩʘ 

ʰʠʨʦʪʳ ʠ 1/3 ʛʨʘʜʫʩʘ ʜʦʣʛʦʪʳ. ʂʘʞʜʦʡ ʷʯʝʡʢʝ ʩʝʪʢʠ ʧʨʠʩʚʦʝʥ 

ʢʣʘʩʩ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 6, ʧʨʠʯʝʤ 6 ï ʜʣʷ ʩʘʤʳʭ 

ʚʳʩʦʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. ʅʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ 
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ʙʳʣʠ ʧʦʣʫʯʝʥʳ 12 ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʮʝʥʦʢ ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʦʙʝʩʧʝʯʠʣʠ ʦʮʝʥʢʫ ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʢʦʤʤʝʥʪʘʨʠʷʭ ʫʢʘʟʘʥʳ ʦʮʝʥʢʠ ʦʙʱʝʛʦ 

ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʚ ʪʝʨʤʠʥʘʭ 

ʤʦʱʥʦʩʪʠ: ʙʦʣʝʝ 8000 ɻɺʪ ʥʘ ʚʳʩʦʪʝ 50 ʤ, ʧʨʠʯʝʤ ʩʨʝʜʥʷʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʘʣʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʩʪʘʚʣʷʝʪ5 

ʄɺʪ/ʢʤ
2
. ʇʦʪʝʥʮʠʘʣ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2200 

ɻɺʪ ʜʣʷ ʚʳʩʦʪʳ 90 ʤ. ʂʘʢ ʠ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ, ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʩʝʪʢʠ ʧʦ ʢʣʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʜʘʥʥʳʝ ʦ ʢʣʘʩʩʝ ʚʝʪʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

3. ʕʥʝʨʛʠʷ ʙʠʦʤʘʩʩʳ. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʚʘʣʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ ʦʮʝʥʠʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʘʭ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʙʠʦʤʘʩʩʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30 ʜʦ 35% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʦʪʭʦʜʦʚ. 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʜʦ 

ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ ʦʪʜʝʣʴʥʳʭ ʰʪʘʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦ ʢʣʠʢʫ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʜʝʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʤʘʭ ʦʙʨʘʟʫʝʤʳʭ ʦʪʭʦʜʦʚ 

ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: ʦʙʱʠʡ ʦʙʲʝʤ ʙʠʦʤʘʩʩʳ ʦʪʭʦʜʦʚ, ʦʙʲʝʤʳ 

ʦʪʭʦʜʦʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʪ.ʜ. (ʨʠʩ. 7.2). 

 
ʈʠʩ. 7.2. ʀʥʪʝʨʬʝʡʩ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ɻʀʉ NREL REAtlas, ʨʘʟʜʝʣ çBiomass 

Residueè (ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ). ʅʘ ʚʢʣʘʜʢʝ ʫʢʘʟʘʥʳ ʨʝʩʫʨʩʳ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʪʳʩ. ʪ/ʛʦʜ). 

4. ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ ʦʪʨʘʞʘʶʪ ʢʣʘʩʩʳ ʛʝʦʪʝʨʤʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʣʫʙʦʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʣʦʚʠʡ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ. ʆʩʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3 ʜʦ 10 ʢʤ ʠ 
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ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʬʣʶʠʜʦʚ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʫʯʘʩʪʢʠ, ʛʜʝ ʥʘ ʛʣʫʙʠʥʝ 10 ʢʤ ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʬʣʶʠʜʘ ʚʳʰʝ 150ÁC. 

5. ʕʥʝʨʛʠʷ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ (ʛʠʜʨʦʵʥʝʨʛʠʷ). ʅʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʢʘʨʪʘʭ ʩʘʡʪʘ ʧʦʢʘʟʘʥ ʪʝʭʥʠʯʝʩʢʠʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ 

ʚʠʜʝ ʤʦʱʥʦʩʪʠ ʤʘʣʳʭ ɻʕʉ ʧʨʠ ʠʭ ʩʦʟʜʘʥʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʚʦʨʘʭ ʨʝʢ 

(ʨʠʩ. 7.3). ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʠ ʵʪʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. ʆʮʝʥʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʚʝʜʝʥʳ ʪʘʢʞʝ ʜʣʷ 

ʠʤʝʶʱʠʭʩʷ ʧʣʦʪʠʥ ʠ ʩʪʚʦʨʦʚ ʨʝʢ, ʛʜʝ ʤʦʱʥʦʩʪʴ ɻʕʉ (ʧʨʠ ʠʭ 

ʩʦʦʨʫʞʝʥʠʠ) ʩʦʩʪʘʚʠʪ ʙʦʣʝʝ 1 ʄɺʪ. ʇʦʪʝʥʮʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʟʚʘʥʠʷ ʧʣʦʪʠʥʳ, ʨʝʢʠ, 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ɻʕʉ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʝʝ ʚ ʢʘʞʜʳʡ 

ʤʝʩʷʮ ʛʦʜʘ. ʈʘʩʯʝʪʳ ʤʦʱʥʦʩʪʠ ʠ ʚʳʨʘʙʦʪʘʥʥʦʡ ʵʥʝʨʛʠʠ 

ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʥʝʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʷʭ ʧʦʪʦʢʘ ʠ 

ʥʘʧʦʨʘ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 7.3. ʀʥʪʝʨʬʝʡʩ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ ɻʀʉ NREL REAtlas, ʨʘʟʜʝʣ çHydroè 

(ʨʝʩʫʨʩr  ʛʠʜʨʦʵʥʝʨʛʠʠ). ʅʘ ʚʢʣʘʜʢʝ ʫʢʘʟʘʥʳ ʚʠʜ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

(ʤʘʣʳʝ ɻʕʉ) ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ (ʢɺʪ) 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ ʨʝʩʫʨʩʦʚ ʚ REAtlasNREL ʜʦʧʦʣʥʝʥʳ 

ʢʘʨʪʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʨʘʩʧʦʣʦʞʝʥʠʝ: 

- ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ; 

- ʟʝʤʝʣʴ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

- ʟʝʤʝʣʴ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʠʣʠ ʟʘʥʠʤʘʝʤʳʭ ʤʘʣʳʤʠ ʥʘʨʦʜʥʦ-

ʩʪʷʤʠ; 

- ʛʨʘʥʠʮ ʰʪʘʪʦʚ, ʦʢʨʫʛʦʚ ʠ ʪ.ʜ. 

ʂʘʨʪʳ ɻʀʉ REAtlas NREL ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʩʢʘʯʠʚʘʥʠʷ ʤʘʩʩʠʚʘʤʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʨʝʩʫʨʩʘʭ 
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ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠ ʘʥʘʣʠʟʘ ʵʪʠʭ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʤʠʤʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʘʪʣʘʩʘ ʨʝʩʫʨʩʦʚ ɺʀʕ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ (REAtlas), ʚ NREL 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʝʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ: 

- ʵʥʝʨʛʠʷ ʙʠʦʤʘʩʩʳ (ʧʨʠʣʦʞʝʥʠʷ çBio Fuels Atlasè, çBio Power 

Atlasè); 

- ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʠʷ (ʧʨʠʣʦʞʝʥʠʝ çGeothermal Prospectorè); 

- ʵʥʝʨʛʠʷ ʦʢʝʘʥʘ (ʧʨʠʣʦʞʝʥʠʝ çMarine and Hydrokinetic Atlasè); 

- ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ (ʧʨʠʣʦʞʝʥʠʷ çFederal Energy Management 

Program Screening Mapè, çNational Solar Radiation Database Data 

Viewerè, çThe Open PV Projectè, çPVWattsè, çSolar for Allè); 

- ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ (ʧʨʠʣʦʞʝʥʠʝ çWind Prospectorè); 

- ʜʘʥʥʳʝ ʦ ʨʝʩʫʨʩʘʭ ɺʀʕ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ 

(ʧʨʠʣʦʞʝʥʠʝ çRenewable Energy Data Explorerè). 

ʇʦʤʠʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, 

ɻʀʉ NREL ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʣʦʠ ʧʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʉʐɸ, ʘ ʠʤʝʥʥʦ: ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʧʦʪʝʥʮʠʘʣʫ ʧʨʠʙʨʝʞʥʳʭ 

ʘʢʚʘʪʦʨʠʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʧʨʦʛʨʘʤʤʘʤ ʚ ʦʙʣʘʩʪʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʦʙʲʝʢʪʘʤ ʥʘ ɺʀʕ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ 

ʰʢʦʣʴʥʳʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʥʦ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ ʜʦ ʫʨʦʚʥʷ 

ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʰʪʘʪʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ NREL ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʥʦʩʠʪ ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɸʥʘʣʦʛʠʯʥʳʝ, ʛʣʦʙʘʣʴʥʳʝ ʧʦ ʦʭʚʘʪʫ, ʥʦ ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ï ʢʘʢ ʚ 

ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʎʝʣʳʡ ʨʷʜ 

ɻʀʉ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʠ ʢʘʨʪʳ ʦ ʨʝʩʫʨʩʘʭ ɺʀʕ, ʥʦ 

ʠ ʩʦʜʝʨʞʘʪ ʧʨʦʩʪʝʡʰʠʝ ʢʘʣʴʢʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ʊʘʢ, ʥʘ ʩʘʡʪʝ 

ʧʘʨʪʥʝʨʩʪʚʘ ESMAP [2] ʧʦʜ ʵʛʠʜʦʡ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ (World Bank 

Group) ʨʘʟʤʝʱʝʥʳ ʚ ʚʠʜʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʛʣʦʙʘʣʴʥʳʡ 

ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʳʡ ʘʪʣʘʩʳ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 10ʭ10 ʢʤ. ɸʪʣʘʩʳ 
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ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ (ʷʯʝʡʢʠ ʩʝʪʢʠ) ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʫʜʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʘ (ɺʪ/ʤ
2
) ʜʣʷ ʚʳʩʦʪ 50, 100 

ʠ 200 ʤ, ʢʦʤʧʦʥʝʥʪʳ ʧʘʜʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʥʘʢʣʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʠʧʦʚʦʛʦ ʬʦʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʤʦʜʫʣʷ / ʩʪʘʥʮʠʠ ʠ ʚʝʪʨʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ 2013 ʛʦʜʫ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ (International Renewable Energy Agency, IRENA) ʙʳʣ ʥʘʯʘʪ 

ʧʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ɻʣʦʙʘʣʴʥʦʛʦ ɸʪʣʘʩʘ ʨʝʩʫʨʩʦʚ ɺʀʕ [3]. ʆʜʥʦʡ 

ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʦʩʥʦʚʝ Google Maps 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʨʝʩʫʨʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʝʪʨʦʚʦʡ, ʩʦʣʥʝʯʥʦʡ, ʛʝʦʪʝʨʤʘʣʴʥʦʡ, ʧʨʠʣʠʚʥʦʡ ʵʥʝʨʛʠʠ, ʵʥʝʨʛʠʠ 

ʙʠʦʤʘʩʩʳ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʝʪʢʘ ʜʘʥʥʳʭ ʜʦʩʪʠʛʘʝʪ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʦʚ 100 ʤ (ʧʦ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ). ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʡ (ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʦʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʛʨʘʥʠʮʳ ʨʝʛʠʦʥʦʚ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠ, ʚʝʜʫʱʠʝ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ, ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʝ ʩʪʘʥʮʠʠ, ʧʦʜʩʪʘʥʮʠʠ, 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ). ʇʦ ʢʣʠʢʫ ʥʘ ʧʝʨʝʯʝʥʴ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʣʦʝʚ ʦʪʢʨʳʚʘʶʪʩʷ ʢʨʘʪʢʠʝ ʢʦʤʤʝʥʪʘʨʠʠ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ, ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ 

ʨʝʩʫʨʩʘʭ, ʘ ʧʦ ʢʣʠʢʫ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʪʦʯʢʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʨʝʩʫʨʩʘ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ 

(ʨʠʩ. 7.4). ɺ 2020-2021 ʛʦʜʘʭ ʧʨʦʝʢʪ ʨʘʟʨʦʩʩʷ ʜʦ ʦʪʜʝʣʴʥʳʭ 

ʛʣʦʙʘʣʴʥʳʭ ʘʪʣʘʩʦʚ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʵʥʝʨʛʠʠ. ʈʷʜ ʨʝʛʠʦʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ GlobalAtlasIRENA ʩ ʙʦʣʴʰʝʡ ʜʝʪʘʣʠʟʘʮʠʝʡ. ʊʘʢ, ʜʣʷ 

ʨʝʛʠʦʥʘ ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʠ ʜʘʥʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʩʝʪʢʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʢʤ 

(ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ 10 ʣʝʪ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ 

ʜʣʷ ʨʝʛʠʦʥʘ ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʠ), ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʘ ʪʘʢʞʝ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ. 

ɺ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ɻʣʦʙʘʣʴʥʳʡ 

ʩʦʣʥʝʯʥʳʡ ʘʪʣʘʩ (Global Solar Atlas) ʠ ɻʣʦʙʘʣʴʥʳʡ ʚʝʪʨʦʚʦʡ ʘʪʣʘʩ 

(Global Wind Atlas). ɻʣʦʙʘʣʴʥʳʡ ʘʪʣʘʩ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ (Global 

Solar Atlas) ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʦʤ ɻʨʫʧʧʳ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, 

ʩʦʟʜʘʥʥʳʤ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʩʰʠʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ.  

ɼʘʥʥʳʝ ʜʣʷ ɸʪʣʘʩʘ ʠ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʤʧʘʥʠʝʡ 

Solargis [4], ʢʨʫʧʥʝʡʰʝʤʫ ʧʦʩʪʘʚʱʠʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʦʮʝʥʦʢ ʨʝʩʫʨʩʦʚ 
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ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ɺ ɸʪʣʘʩʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʣʦʠ ɻʀʉ, ʪʘʢ ʠ 

ʩʪʘʪʠʯʥʳʝ ʢʘʨʪʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. 

 

 
ʈʠʩ. 7.4. ʉʢʨʠʥ-ʰʦʪʬʨʘʛʤʝʥʪʘ Global Solar Atlas IRENA. ʉʫʤʤʘʨʥʘʷ 

ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ (ʢɺʪʯ/ʤ2), ʦʭʚʘʪ ʪʝʨʨʠʪʦʨʠʠ ï ʛʣʦʙʘʣʴʥʳʡ, 

ʨʘʟʨʝʰʝʥʠʝ ʩʝʪʢʠ 1 ʢʤ. 

ɼʣʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʣʦʸʚ ʚ ɸʪʣʘʩʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʝʦʜʘʥʥʳʝ 

ʨʝʘʥʘʣʠʟʘ ERA5 [5]. ɺ ʢʘʯʝʩʪʚʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʚ ɻʀʉ 

ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ OSM (OpenStreetMap.org), Bing (Microsoft 

Corporation), ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʢʦʤʧʘʥʠʠ Earthstar Geographics SIO. 

ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʘʨʪ ʦʙʝʩʧʝʯʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Java-

ʧʣʘʛʠʥʦʚ Leaflet [6]. 

ɸʪʣʘʩ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʣʶʙʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʢʠ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠ ̫

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

¶ ʈʘʩʯʝʪʥʘʷ ʚʳʨʘʙʦʪʢʘ ʵʥʝʨʛʠʠ ʬʦʪʦʵʣʝʢʪʨʠʝʩʢʠʤʠ 

ʤʦʜʫʣʷʤʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʨʷʜʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʭ ʩʣʦʝʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʚ (ʧʦʯʪʠ) ʣʶʙʦʤ ʤʝʩʪʝ ʥʘ ʢʘʨʪʝ. ʇʨʝʜʣʘʛʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʟʘʧʨʦʩʝ ʟʘʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ 

ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʚʳʨʘʙʦʪʢʠ. 

ɼʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʪʘʢʞʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʛʨʘʬʠʢ ʛʦʜʦʚʦʛʦ ʭʦʜʘ 

ʉʦʣʥʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ (ʨʠʩ. 7.5), ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʟʘʪʝʥʝʥʠʷ ʩʦʣʥʝʯʥʦʡ 
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ʫʩʪʘʥʦʚʢʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ Global Solar 

Atlas, ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʪʝʥʝʥʠʝ ʪʦʣʴʢʦ ʦʪ ʢʨʫʧʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʠ ʥʝ 

ʫʯʠʪʳʚʘʝʪʩʷ ʟʘʪʝʥʝʥʠʝ ʦʪ ʟʜʘʥʠʡ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʜʨ. 

 
ʈʠʩ. 7.5. ʇʨʠʤʝʨ ʛʨʘʬʠʢʘ ʛʦʜʦʚʦʛʦ ʭʦʜʘ ʩʦʣʥʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ 

ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ, Global Solar Atlas [6]. 

ʇʨʦʛʥʦʟ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʤʦʜʫʣʷʤʠ ʚ 

ɸʪʣʘʩʝ ʜʘʝʪʩʷ ʜʣʷ ʢʨʝʤʥʠʝʚʳʭ ʤʦʜʫʣʝʡ, ʨʘʟʤʝʨ, ʤʦʱʥʦʩʪʴ, ʫʛʦʣ 

ʥʘʢʣʦʥʘ ʠ ʦʨʠʝʥʪʘʮʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚʨʫʯʥʫʶ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

ʟʘʣʦʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʫʩʪʘʥʦʚʦʢ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 1) ʤʘʣʳʝ ʯʘʩʪʥʳʝ (1 ʢɺʪ), 2) ʩʨʝʜʥʠʝ 

ʢʦʤʤʝʨʯʝʩʢʠʝ (100 ʢɺʪ), 3)  ʢʨʫʧʥʳʝ ʥʘʟʝʤʥʳʝ (1 ʄɺʪ), 4) ʢʨʫʧʥʳʝ 

ʧʣʘʚʫʯʠʝ (1 ʄɺʪ). 

ɻʣʦʙʘʣʴʥʳʡ ʘʪʣʘʩ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ (GlobalWindAtlas[7]) ʪʘʢʞʝ 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ (ʨʠʩ. 7.6). 

ʇʦʤʠʤʦ ʨʘʙʦʪʳ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʥʘ ʩʘʡʪʝ ɸʪʣʘʩ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʞʘʪʴ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

ʊʝʢʫʱʘʷ ʚʝʨʩʠʷ ɻʣʦʙʘʣʴʥʦʛʦ ʘʪʣʘʩʘ ʚʝʪʨʦʚ (GWA 3.1) ʷʚʣʷʝʪʩʷ 

ʧʨʦʜʫʢʪʦʤ ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ɼʘʪʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (DTU Wind Energy) ʠ 

ɻʨʫʧʧʦʡ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ.  

ɺ GWA 3.0 ʚʝʪʨʦʚʳʝ ʨʝʩʫʨʩʳ ʨʘʩʩʯʠʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʫʯʰʠʭ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ.  

https://globalwindatlas.info/)
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ʈʠʩ. 7.6. ʀʥʪʝʨʬʝʡʩ ɻʣʦʙʘʣʴʥʦʛʦ ʘʪʣʘʩʘ ʚʝʪʨʦʚ (GWA 3.1) [7] 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʜʘʥʥʳʤ ʨʝʘʥʘʣʠʟʘ ERA5 ʧʦ ʩʢʦʨʦʩʪʷʤ ʚʝʪʨʘ, 

GWA 3.0 ʠʩʧʦʣʴʟʦʚʘʣ ʫʣʫʯʰʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ ʠ ʧʦʯʚʝʥʥʦʤ 

ʧʦʢʨʦʚʝ. ɺ ɸʪʣʘʩ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦ ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʘʭ ʥʘ 

ʫʜʘʣʝʥʠʠ ʜʦ 200 ʢʤ ʦʪ ʚʩʝʭ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ. ɼʘʥʥʳʝ ʧʦ ʚʝʪʨʦʚʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʚʳʩʦʪ ʜʦ 150 ʤ (ʨʠʩ. 7.7.) 

 
ʈʠʩ. 7.7. ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ ʚ GWA 3.1. ʉʣʝʚʘ - 

ʢʘʨʪʘ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʝ 100 ʤ, ʩʧʨʘʚʘ - ʛʨʘʬʠʢ ʫʜʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʥʘ ʢʘʨʪʝ ʢʚʘʜʨʘʪʘ 

(ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʘʥʦ ʜʣʷ 10% ʦʙʣʘʩʪʝʡ ʢʚʘʜʨʘʪʘ ʩ 

ʥʘʠʚʳʩʰʠʤ ʚʝʪʨʦʧʦʪʝʥʮʠʘʣʦʤ) [7] 

ʅʘ ʤʦʤʝʥʪ ʚʳʧʫʩʢʘ GWA 3.0 ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚʝʨʠʬʠʢʘʮʠʷ 

ʜʘʥʥʳʭ ʧʦ ʥʘʟʝʤʥʳʤ ʤʝʪʝʦʨʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʷʤ ʜʣʷ 

ʇʘʢʠʩʪʘʥʘ, ʇʘʧʫʘ-ʅʦʚʦʡ ɻʚʠʥʝʠ, ɺʴʝʪʥʘʤʘ ʠ ɿʘʤʙʠʠ. ʅʘ ʚʝʙ-ʩʘʡʪʝ 

GWA ʚʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ:  

ï ʢʘʣʴʢʫʣʷʪʦʨ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʷʪʴ ʛʦʜʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ, 
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ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʠ ʯʘʩʳ ʧʦʣʥʦʡ ʥʘʛʨʫʟʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦʡ ʢʨʠʚʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʚʝʪʨʦʚʦʡ ʪʫʨʙʠʥʳ; 

ï ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʝʪʨʦʚʳʭ ʨʝʩʫʨʩʦʚ: ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʧʦ ʛʦʜʘʤ, ʤʝʩʷʮʘʤ ʠ ʯʘʩʘʤ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʪʘʢʞʝ 

ʤʦʛʫʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʚʨʝʤʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʩʦʣʥʝʯʥʳʤ ʨʝʩʫʨʩʘʤ, 

ʜʦʩʪʫʧʥʳʤ ʚ GSA, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʚʝʪʨʦʚʘʷ ʠ 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ 

ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʦʙʳʯʥʦʛʦ ʜʥʷ. 

ʇʦʤʠʤʦ ʜʘʥʥʳʭ ʦ ʚʝʪʨʦʚʳʭ ʧʦʪʝʥʮʠʘʣʘʭ ʚ GWA 3.1 

ʧʨʝʜʩʪʘʚʣʝʥʳʝ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʩʣʦʠ ʜʣʷ 

ʚʩʝʛʦ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʚʠʜʘ: 

1. ɼʘʥʥʳʝ ʦ ʚʳʩʦʪʘʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 150 ʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʦʝ çOrographyè - ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ) NASA Shuttle Radar Topography Mission 

(SRTM) (ʤʝʞʜʫ 60 Á ʩ.ʰ. ʠ 60 Á ʶ.ʰ.) ʠ Viewfinder Panoramas 

(DEM) (ʢ ʩʝʚʝʨʫ ʦʪ 60Áʩ.ʰ.). 

2. ʂʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʚʠʜʝ ʩʣʦʷ çRoughness lengthè, ʠʤʝʶʱʠʤ ʨʘʟʨʝʰʝʥʠʝ 300 ʤ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʤ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ WGS 1984 (EPSG: 4326). 

 

7.2. ʈɽɻʀʆʅɸʃʔʅʓɽ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ 

ʉʀʉʊɽʄʓ 

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʤʦʞʥʦ ʙʳʣʦ ʛʦʚʦʨʠʪʴ ʦʪʜʝʣʴʥʦ ʦ 

ʛʣʦʙʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ɻʀʉ, ʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʨʫʧʥʝʡʰʠʝ ɻʀʉ ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʩʝ ʯʘʱʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʝʪʘʣʴʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ ʩ ʙʦʣʴʰʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʜʝʣʴʥʳʝ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʳ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ɻʀʉ ʚ 

ʦʙʣʘʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ 

ʧʨʦʜʫʢʪʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʮʝʥʢʫ ʨʝʩʫʨʩʦʚ 

ɺʀʕ. ɺʦ ʤʥʦʛʠʭ ʧʨʦʝʢʪʘʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʘʭ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʦʩʨʝʜʥʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʟʝʤʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʨʝʩʫʨʩʦʚ (ʧʘʜʘʶʱʘʷ ʩʦʣʥʝʯʥʘʷ 

ʨʘʜʠʘʮʠʷ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʨʘʩʭʦʜʳ ʚ ʩʪʚʦʨʘʭ ʨʝʢ ʠ ʜʨ.). ʀʥʦʛʜʘ 

ʜʝʪʘʣʴʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʦʭʦʜʠʪ ʜʦ ʦʪʜʝʣʴʥʳʭ 

ʩʪʨʦʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʥʝʙʦʣʴʰʠʭ (ʘʚʪʦʥʦʤʥʳʭ ʠʣʠ ʩʝʪʝʚʳʭ) ʚʝʪʨʦʚʳʭ ʠʣʠ 
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ʩʦʣʥʝʯʥʳʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ. ʊʘʢʘʷ ʧʦʜʨʦʙʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʦʨʠʝʥʪʘʮʠʝʡ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʰʠʨʦʢʦʝ ʧʫʙʣʠʯʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʢʦʤʤʝʨʯʝʩʢʦʝ ʠ ʩʚʦʙʦʜʥʦʝ). ʏʘʩʪʦ ʵʪʠ ʧʨʦʜʫʢʪʳ 

ʤʦʞʥʦ ʩʢʦʨʝʝ ʦʪʥʝʩʪʠ ʥʝ ʢ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʠʟʚʝʜʝʥʠʷʤ, ʘ ʢ 

ʢʘʣʴʢʫʣʷʪʦʨʘʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʛʝʦʧʨʠʚʷʟʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʨʝʩʫʨʩʘʭ 

ɺʀʕ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ɻʀʉ ɺʀʕ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʷʚʣʷʝʪʩʷ ñɸʪʣʘʩ ʩʦʣʥʝʯʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥʘò [8], ʩʦʟʜʘʥʥʳʡ ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʵʥʝʨʛʝʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʆʆʅ 

çʆʢʘʟʘʥʠʝ ʧʦʜʜʝʨʞʢʠ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʧʝʨʝʭʦʜʘ ʢ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʇʘʨʪʥʝʨʩʪʚʘ çɿʝʣʝʥʳʡ ʄʦʩʪè.  ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ɸʪʣʘʩʝ ʩʦʣʥʝʯʥʳʭ 

ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ NASA 

POWER [9], SARAH-E [10] ʠ CLARA [11].  

 

 

ʈʠʩ. 7.8. ʆʙʱʠʡ ʚʠʜ ɸʪʣʘʩʘ ʩʦʣʥʝʯʥʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ - 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ ʜʘʥʥʳʤ NASA SSE (NASA POWER) 

ʇʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʣʥʝʯʥʳʭ ʨʝʩʫʨʩʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ - ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ, ʪʘʙʣʠʮʳ ʠ ʛʨʘʬʠʢʠ: 

¶ ʨʝʩʫʨʩʥʳʝ ʢʘʨʪʳ ï ʢʘʨʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

¶ ʢʘʨʪʳ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ï ʢʘʨʪʳ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʜʠʘʮʠʠ ʥʘ 
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ʨʘʟʣʠʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʛʝʦʤʝʪʨʠʠ ʉʦʣʥʮʘ (ʚʳʩʦʪʘ, ʘʟʠʤʫʪ); 

¶ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ - ʢʘʨʪʳ ʦʩʥʦʚʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

¶ ʢʘʨʪʳ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ - ʢʘʨʪʘ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ; 

¶ ʢʘʨʪʳ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʨʝʜʧʦʩʳʣʦʢ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ï ʢʘʨʪʳ ʬʘʢʪʦʨʦʚ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʠʣʠ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

(ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ; ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ; ʪʝʨʨʠʪʦʨʠʡ ʣʝʩʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ; ʚʦʜʦʝʤʦʚ, ʚʦʜʦʟʘʱʠʪʥʳʭ ʟʦʥ ʠ ʧʦʣʦʩ ʚʦʜʦʪʦʢʦʚ; 

ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ; ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ; ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

¶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʣʦʠ - ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ), 

ʫʢʣʦʥʦʚ ʤʝʩʪʥʦʩʪʠ, ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʦʚ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ, ʤʝʪʝʦʩʪʘʥʮʠʠ ʈɻʇ çʂʘʟʛʠʜʨʦʤʝʪè. 

ʌʫʥʢʮʠʦʥʘʣ ɸʪʣʘʩʘ ʩʦʣʥʝʯʥʳʭ ʨʝʩʫʨʩʦʚ ʂʘʟʘʭʩʪʘʥʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ: 

1. ʆʙʱʠʡ ʬʫʥʢʮʠʦʥʘʣ: ʚʳʙʦʨ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʣʦʝʚ ʠʟ ʥʘʙʦʨʘ ʘʪʣʘʩʘ, ʚʳʙʦʨ ʙʘʟʦʚʳʭ ʩʣʦʝʚ, 

ʬʫʥʢʮʠʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʢʘʨʪʝ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʨʦʩʤʦʪʨ ʣʝʛʝʥʜʳ, 

ʠʥʩʪʨʫʤʝʥʪ çʠʜʝʥʪʠʬʠʢʘʮʠʷè, ʠʥʩʪʨʫʤʝʥʪ ʠʟʤʝʨʝʥʠʡ (ʨʘʩʩʪʦʷʥʠʡ, 

ʧʣʦʱʘʜʝʡ), ʧʨʦʩʤʦʪʨ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ 

ʩʣʦʝ. 

2. ɺʳʙʦʨʢʘ ʠ ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ (ʪʘʙʣʠʮʘ, 

ʛʨʘʬʠʢ). 

3. ʉʨʘʚʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʚʳʙʨʘʥʥʳʤ 

ʪʦʯʢʘʤ ʥʘ ʢʘʨʪʝ (ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ, ʪʘʙʣʠʮʳ) 

4. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʨʠʛʦʜʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

5. ʂʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʨʘʩʯʝʪʘ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʬʦʪʦʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʜʣʷ 

ʚʳʙʨʘʥʥʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

6. ʂʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʙʳʪʦʚʳʤʠ ʵʣʝʢʪʨʦʧʨʠʙʦʨʘʤʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʚʷʟʠ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʦʪʨʘʩʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʙʳʣʠ ʩʦʟʜʘʥʳ ɻʀʉ ʚ ʦʙʣʘʩʪʠ 

ɺʀʕ ï ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʆʜʥʠʤ ʠʟ 
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ʧʝʨʚʳʭ ʧʨʦʝʢʪʦʚ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ɻʀʉ ɺʀʕ ʈʦʩʩʠʠ [12]. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ɻʀʉ ʩʦʜʝʨʞʠʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʨʝʩʫʨʩʳ ʠ ʧʦʪʝʥʮʠʘʣʳ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʨʝʜʥʠʭ 

ʜʘʥʥʳʭ ɹɼ NASA POWER ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ 

(1Áʭ1Á). ɺ ʩʦʩʪʘʚ ɻʀʉ ʚʭʦʜʷʪ ʪʘʢʞʝ ʢʘʨʪʳ ʦʙʲʝʢʪʦʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ (ʨʠʩ. 7.9), ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʢʘʨʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ 

ɺʕ, ʘ ʪʘʢʞʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʜʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʪʦʡ ʞʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ, ʯʪʦ ʠ ʢʘʨʪʳ.  

 
ʈʠʩ. 7.9. ʉʢʨʠʥ-ʰʦʪ ɻʀʉ ɺʀʕ ʈʌ. ʆʙʲʝʢʪʳ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʢʨʫʧʥʳʝ ʩʝʪʝʚʳʝ 

ʦʙʲʝʢʪʳ, ʩʪʨʦʷʱʠʝʩʷ ʚ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʦʚ ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 449 ʦ 28 ʤʘʷ 2013 ʛ. 

ɻʀʉ ɺʀʕʈ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʨʷʜ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʘʨʪ ʠ ʙʘʟ 

ʜʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ɺʀʕ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʢʘʨʪʳ ʚʘʣʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʭʦʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʌ. 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʝʩʫʨʩʥʳʭ ʢʘʨʪ ɻʀʉ 

ɺʀʕʈ ʩʪʘʣʠ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ çɸʪʣʘʩʘ ʨʝʩʫʨʩʦʚ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠè (2010 ʛ.) [13] ʠ çɸʪʣʘʩʘ ʨʝʩʫʨʩʦʚ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠè (2015 ʛ.) [14]. 
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ʉʦʩʪʘʚ ʢʘʨʪ ʧʦʩʣʝʜʥʝʛʦ ɸʪʣʘʩʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 7.1. ʄʝʪʦʜʠʢʠ ʠ 

ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʜʝʣʘʭ ɻʀʉ ɺʀʕʈ. ɺ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ 

ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʠʩʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʩʫʨʩʦʚ (ʩʢʦʨʦʩʪʴ 

ʚʝʪʨʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ, ʧʘʜʘʶʱʘʷ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪ.ʜ.) ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʝ (1Áʭ1Á), ʪʘʢ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ. 

ɺʘʣʦʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ɺʀʕ ʧʨʠʚʝʜʝʥʳ 

ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʜʦ ʩʫʙʲʝʢʪʦʚ ʈʌ. ʇʨʠ ʵʪʦʤ ʨʷʜ ʢʨʫʧʥʳʭ ʩʫʙʲʝʢʪʦʚ 

ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʨʝʛʠʦʥʳ ʚ ʩʚʷʟʠ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ʵʪʠʭ ʩʫʙʲʝʢʪʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʣʠʯʠʝʤ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ (ʚʢʣʶʯʘʷ ʘʢʪʠʥʦʤʝʪʨʠʯʝʩʢʠʝ) ʫʩʣʦʚʠʡ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ. 

 
ʊɸɹʃʀʎɸ 7.1.  

ʉʆɼɽʈɾɸʅʀɽ ɸʊʃɸʉɸ ʈɽʉʋʈʉʆɺ ɺʆɿʆɹʅʆɺʃʗɽʄʆʁ 

ʕʅɽʈɻʀʀ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ 

ˉ ʢʘʨʪʳ ʅʘʠʤʝʥʦʚʘʥʠʝ 

1. ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ 

1.1.-1.17 

ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ (ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ; ʩʨʝʜʥʠʝ ʟʘ ʛʦʜ, ʪʝʧʣʳʝ 

ʧʦʣʛʦʜʘ, ʣʝʪʦ) 

1.18.-1.21 
ʇʨʷʤʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ (ʩʣʝʜʷʱʘʷ ʟʘ ʩʦʣʥʮʝʤ 

ʧʦʚʝʨʭʥʦʩʪʴ; ʛʦʜ, ʪʝʧʣʳʝ/ʭʦʣʦʜʥʳʝ ʧʦʣʛʦʜʘ, ʣʝʪʦ) 

2. ɺʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ 

2.1-2.5 ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʅ = 10, 30, 50, 100, 120 ʤ) 

2.6-2.9 
ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ (ʅ = 30, 

50, 100, 120 ʤ) 

2.10-2.13 
ɻʦʜʦʚʦʡ ʫʜʝʣʴʥʳʡ ʚʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʚʝʪʨʘ (ʅ = 

30, 50, 100, 120 ʤ) 

2.14-2.17 
ɻʦʜʦʚʦʡ ʫʜʝʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʚʝʪʨʘ (ʅ 

= 30, 50, 100, 120 ʤ) 

2.18-2.21 
ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʠʰʠʡ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ (ʅ = 30, 50, 100, 120 ʤ) 

2.22-2.29 
ɻʦʜʦʚʦʡ ʚʘʣʦʚʳʡ/ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʥʝʨʛʠʠ ʚʝʪʨʘ 

ʩʫʙʲʝʢʪʘ (ʅ = 30, 50, 100, 120 ʤ) 
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3. ʕʥʝʨʛʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʙʠʦʵʥʝʨʛʠʷ) 

3.1-3.5 
ɺʘʣʦʚʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʪʭʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ/ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ /ʊɹʆ / ʆʉɺ/ ʃʇʂ 

3.6-3.15 

ʊʝʭʥʠʯʝʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʪʭʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ/ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ /ʊɹʆ / ʆʉɺ/ ʃʇʂ 

(ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʠʯʝʩʢʦʡ/ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ) 

4. ʕʥʝʨʛʠʷ ʤʘʣʳʭ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ 

4.1, 4.3 ʕʥʝʨʛʠʷ ʤʘʣʳʭ ʨʝʢ, ʚʘʣʦʚʳʡ/ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

4.2, 4.4 
ʋʜʝʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʤʘʣʳʭ ʨʝʢ (ʫʜʝʣʴʥʳʡ 

ʚʘʣʦʚʳʡ/ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ) 

5. ʈʝʩʫʨʩʳ ʪʦʨʬʘ 

5.1 ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʪʦʨʬʘ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ 

5.2 ɹʘʣʘʥʩʦʚʳʝ ʟʘʧʘʩʳ ʪʦʨʬʘ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ 

5.3-5.4 
ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʙʦʣʝʝ 10 ʛʘ /ʜʦ 10 ʛʘ 

5.6 ɺʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʪʦʨʬʘ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ 

5.7-5.8 
ɺʘʣʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ/ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ 

ʩʫʙʲʝʢʪʘʤ ʈʌ (ʪʦʨʬ) 

5.9 
ɿʘʧʘʩ ʪʦʨʬʘ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʟʘʧʘʩʘʤʠ ʙʦʣʝʝ 1 ʤʣʥ. ʪ 

(ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚʣʘʛʠ 40%) ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ 

5.10 ɿʘʧʘʩʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʦʨʬʘ ʧʨʠ 40% ʚʣʘʞʥʦʩʪʠ 

5.11 ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʦʨʬʘ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ 

5.12-5.13 
ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ/ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ (ʪʦʨʬ) 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝ ɻʀʉ ʧʦʤʠʤʦ ʨʝʩʫʨʩʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʦʧʦʣʥʷʶʪʩʷ ʜʘʥʥʳʤʠ ʦ ʧʨʠʨʦʜʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʪʝʨʨʠʪʦʨʠʠ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʨʝʰʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ɺʀʕ. 



 203 

ʊʘʢ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʥʘʫʯʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʚʩʪʨʘʣʠʠ (Commonwealth Scientific and Industrial 

Research Organisation, CSIRO) ʩʦʟʜʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ 

WindScape, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʳ ʚʝʪʨʦʚʦʛʦ ʚʘʣʦʚʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʥʘ ʦʩʥʦʚʝ ʥʘʟʝʤʥʳʭ ʠ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ, 

ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʚʝʪʨʦʩʪʘʥʮʠʡ (ɺʕʉ) 

ʧʨʝʜʣʦʞʝʥʦ ʫʯʠʪʳʚʘʪʴ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʣʝʩʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ) ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʧʨʝʱʝʥʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. ʈʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʢʘʨʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʢʠ. 

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ɻʀʉ-ʧʨʦʝʢʪʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʫʯʝʪʫ ʢʨʠʪʝʨʠʝʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢ ʚ ʉʐɸ 

ʨʘʟʨʘʙʦʪʘʥʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʝʢʪʘ EPAôsRE-

Powering Americaôs Land Initiative (ʇʦʪʝʥʮʠʘʣ ʯʠʩʪʦʡ ʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ). ɿʜʝʩʴ ʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʨʝʘʣʠʟʦʚʘʥʘ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʚʝʪʨʦʩʪʘʥʮʠʡ, ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ 

ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʪʘʚʰʠʝʩʷ ʧʦʩʣʝ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʠʥʳʝ ʧʣʦʱʘʜʢʠ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ʌʘʢʪʦʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʘʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʮʝʣʝʡ ɺʕ, ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʯʪʦ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʠ 

ʫʜʝʰʝʚʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʨʫʰʝʥʥʳʭ 

ʟʝʤʝʣʴ, ʦʙʳʯʥʦ ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʚʠʜʫ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʥʘ ʠʭ 

ʦʯʠʩʪʢʫ ʠ ʨʝʢʫʣʴʪʠʚʘʮʠʶ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 130 000 ʧʣʦʱʘʜʦʢ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ 17 ʰʪʘʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʠ 

ʦʙʥʦʚʣʝʥʠʝʤ ʜʘʥʥʳʭ (ʨʠʩ 7.10). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɻʀʉ-ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʦʭʚʘʪʦʤ ʦʙʳʯʥʦ ʠʤʝʶʪ ʙʦʣʝʝ 

ʫʟʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ, ʯʪʦ ʦʙʦʩʥʦʚʘʥʦ ʥʝʣʝʛʢʦ ʨʝʰʘʝʤʳʤʠ ʟʘʜʘʯʘʤʠ 

ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʨʫʜʥʦʩʪʷʤʠ ʫʯʝʪʘ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʝʢʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʝʙ-ɻʀʉ) 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠʤʝʶʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʦʪʦʙʨʘʞʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɺʀʕ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʉ 
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ʜʨʫʛʦʡ, ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ɻʀʉ ʠ ɸʪʣʘʩʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʪʠʧʠʯʥʦʛʦ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ThermoGIS ï ʦʙʱʝʜʦʩʪʫʧʥʫʶ 

ʚʝʙ-ɻʀʉ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ) ʧʦʜʜʝʨʞʢʠ 

ʢʦʤʧʘʥʠʷʤ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʅʠʜʝʨʣʘʥʜʦʚ ʚ ʨʘʟʚʠʪʠʠ ʛʝʦʪʝʨʤʘʣʴʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ [15]. ThermoGIS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʤʠʤʦ ʢʘʨʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʢʘʨʪʳ ʛʣʫʙʠʥʳ, 

ʪʦʣʱʠʥʳ, ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʥʦʛʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʅʠʜʝʨʣʘʥʜʘʭ. ɻʀʉ ʩʥʘʙʞʝʥʘ on-line 

ʢʘʣʴʢʫʣʷʪʦʨʦʤ, ʩ ʧʦʤʦʱʴ ʢʦʪʦʨʦʛʦ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ ʢʘʨʪ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʢʣʶʯʝʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ 

ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʚʦʡ/ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʥʮʠʠ. ɻʀʉ ʝʞʝʛʦʜʥʦ 

ʦʙʥʦʚʣʷʝʪʩʷ, ʜʦʧʦʣʥʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʨʝʥʠʷ ʥʦʚʳʭ ʩʢʚʘʞʠʥ. 

ʇʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʢʘʨʪ ʷʚʣʷʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʠʭ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʣʫʯʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ 

ʢʘʣʴʢʫʣʷʪʦʨʘ ʦʮʝʥʦʢ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ. 
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