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ɸʅʆʊɸʎɯʗ 

 

ʇʝʪʨʝʥʢʦ ʂ.ɺ. ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ 

ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

(ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪ ʁ141 çɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ 

ʪʘ ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʘè. ï ɯʥʩʪʠʪʫʪ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 

2025. 

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦ ʾʥʘʫʢʦʚʦ ʾ

ʟʘʜʘʯʽ ï ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɽʥʝʨʛʝʪʠʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʢʨʘʾʥʠ ʜʦ 2035 ʪʘ 2050 ʨʦʢʽʚ, ʘ ʪʘʢʦʞ ʟʛʽʜʥʦ ʟ ʩʚʽʪʦʚʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ 

ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ 

ʝʣʝʢʪʨʦʛʝʥʝʨʘʮʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ, ʚʽʜ 

ʪʦʯʥʦʩʪʽ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʝʨʤʽʥ ʾʭ ʦʢʫʧʥʦʩʪʽ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʽʡʥʦʛʦ ʪʘ ʩʪʘʙʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠ ʟʨʦʩʪʘʶʯʽʡ ʯʘʩʪʮʽ ɺɼɽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʪʠʤʝ 

ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ʷʢ ʦʜʥʦʛʦ ʽʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʠʭ ʧʝʨʝʜʫʤʦʚ ʪʘ 

ʦʙʤʝʞʝʥʴ, ʘ ʧʨʝʜʤʝʪʦʤ ï ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ 
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ʨʝʩʫʨʩʽʚ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʚʠʤʦʛ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽʡ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʩʬʝʨʘʭ. ʄʝʪʦʶ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʫʭʦʜʦʣʫ ʪʘ 

ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʤʠ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ, ʟʘʜʣʷ  ʦʧʝʨʘʪʠʚʥʦʾ ʾʭ ʦʮʽʥʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʻ 

ʯʠʥʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽʡ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ 

ʩʬʝʨʘʭ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ɺɽʋ. 

ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ 

ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʡ ʩʚʽʪʽ, ʟʦʢʨʝʤʘ 

ʦʢʨʝʤʦ ʨʦʟʛʣʷʥʫʪʦ ʦʥʰʦʨʥʽ ʪʘ ʦʬʰʦʨʥʽ ʥʘʧʨʷʤʢʠ. ɺʠʟʥʘʯʝʥʦ ʯʠʥʥʠʢʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʦʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʣʶʯʦʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ɺɽʉ. 

ʋʪʦʯʥʝʥʦ ʪʝʨʤʽʥʦʣʦʛʽʶ ʛʘʣʫʟʽ ʪʘ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʦʢʨʝʤʘ ʪʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ).  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʷʢ ʫʢʨʘʾʥʩʴʢʠʤʠ, 

ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʤʠ ʬʘʭʽʚʮʷʤʠ, ʟôʷʩʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʮʽʥʢʠ 

ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɺʠʷʚʣʝʥʦ ʧʨʠʯʠʥʠ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ 

ʨʝʟʫʣʴʪʘʪʘʭ ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʛʨʫʧ, ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʧʽʜʭʦʜʘʭ 

ʜʦ ʚʝʨʠʬʽʢʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʧʨʦʩʪʦʨʦʚʽʡ ʜʠʩʢʨʝʪʠʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʦʩʪʽ 

ʪʘ ʧʦʚʥʦʪ ̔ʨʷʜʽʚ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ. 

ʋʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʚʘʣʽʜʘʮʽʶ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ 

ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʨʝʞʽ 187 ʤʝʪʝʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ 

ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʤʝʪʘʜʘʥʠʭ ʪʘ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʯʝʨʝʟ ʧʦʩʪʫʧʦʚʫ ʫʨʙʘʥʽʟʘʮʽʶ ʥʘʚʢʦʣʠʰʥʽʭ ʪʝʨʠʪʦʨʽʡ, ʟʤʽʥʠ ʪʠʧʫ ʽ ʚʠʩʦʪʠ 

ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʯʘʩʪʠʥʘ ʜʘʥʠʭ ʚʪʨʘʪʠʣʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ. 

ʉʬʦʨʤʦʚʘʥʦ ʙʘʟʫ ʜʦʩʪʦʚʽʨʥʠʭ ʩʪʨʦʢʦʚʠʭ ʜʘʥʠʭ ʟ 70 ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ 
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ʤʝʪʝʦʩʪʘʥʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʦʩʥʦʚʫ ʜʣʷ ʫʪʦʯʥʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʫʭʦʜʦʣʫ.  

ʆʢʨʝʤʦ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ 

ʨʝʘʥʘʣʽʟʫ ʜʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ 

ʨʝʘʥʘʣʽʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʚʠʷʚʣʝʥʦ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʡʥʷʪʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʨʝʘʥʘʣʽʟʫ, ʜʣʷ 

ʨʽʚʥʠʥʥʠʭ ʽ ʤʦʨʩʴʢʠʭ ʨʝʛʽʦʥʽʚ ʫ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ɹʘʟʫ ʜʘʥʠʭ ʄʉ ʜʦʧʦʚʥʝʥʦ 20 ʚʽʨʪʫʘʣʴʥʠʤʠ ʪʦʯʢʘʤʠ ʚ ʤʝʞʘʭ 

ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ  ̔ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ ʟʘ ʧʝʨʽʦʜ 2011ï2020 ʨʨ.  

ɺʠʢʦʥʘʥʦ ʧʨʦʩʪʦʨʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. ʇʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ 

ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʨʦʟʧʦʜʽʣʫ ʧʘʨʘʤʝʪʨʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ 

Ŭ, ʘ ʪʘʢʦʞ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ ʧʨʦʩʪʦʨʦʚʦʾ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʥʘ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʘʣʫ. 

ɼʦʩʣʽʜʞʝʥʦ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ 

ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʚʨʘʭʫʚʘʥʥʷ ʜʦʙʦʚʦʾ, ʩʝʟʦʥʥʦʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʝʨʝʜʥʶ ʧʦʭʠʙʢʫ ʧʨʦʛʥʦʟʫ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ʚʜʚʽʯʽ, ʘ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʽʜʚʠʱʠʪʠ ʥʘ 7ï8%, ɦʦ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

ɺ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ 

ʚ ʋʢʨʘʾʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʛʦ, ʩʘʥʽʪʘʨʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʅʘ ʦʩʥʦʚʽ ɻɯʉ-ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʚʦʨʝʥʦ ʙʘʟʫ 

ʚʠʢʣʶʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʾʭʥʽʭ ʙʫʬʝʨʥʠʭ ʟʦʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ 

ʧʨʠʜʘʪʥʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʚ ʋʢʨʘʾʥʽ ʟʘ ʫʤʦʚʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʦʙʤʝʞʝʥʴ ʻ 132 372 ʢʤĮ ʩʫʭʦʜʦʣʫ 

(22% ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ) ʪʘ 30 073 ʢʤĮ ʘʢʚʘʪʦʨʽʾ (21% ʰʝʣʴʬʦʚʦʾ ʯʘʩʪʠʥʠ 

ʘʢʚʘʪʦʨʽʾ). 
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ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʜʣʷ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʦ 

ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʤʽʥʠ ʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽʡ ʙʘʟʽ, 

ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ɺɽʋ ʪʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʂɺʅʇ. ʊʘʢ, ʧʨʠ ʂɺʅʇÓ0,2 ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 832 ɻɺʪ, ʧʦʪʝʥʮʽʘʣ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ð ʤʘʡʞʝ 1 802 ʤʣʨʜ ʢɺʪĀʛʦʜ. ʇʨʠ ʂɺʅʇÓ0,4 ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 90 ɻɺʪ ʪʘ 290 ʤʣʨʜ ʢɺʪĀʛʦʜ ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʷʚʣʝʥʦ ʫ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ ʪʘ ʚ ɸʈ ʂʨʠʤ, ʘ ʥʘʡʥʠʞʯʽ ï ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʟʘʭʦʜʽ ʢʨʘʾʥʠ. 

ʇʨʦʚʝʜʝʥʦ ʘʧʨʦʙʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʥʘ 

ʢʦʥʢʨʝʪʥʽʡ ʣʦʢʘʮʽʾ ʧʨʦʢ̒ʪʥʦʾ ɺɽʉ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʢʦʤʝʨʮʽʡʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ (ʚʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 3,1%). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʘʢʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʦʪʝʥʮʽʡʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʠʩʪʝʤʫ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʘ, 

ʪʝʭʥʽʯʥʠʡ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚʽʪʨʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʩʪʘʥʮʽʷ, 

ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʘ ʫʩʪʘʥʦʚʢʘ,  ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ, 

ʧʦʪʝʥʮʽʘʣ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ɺɽʉ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʧʨʦʬʽʣʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. 
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The dissertation deals with solving an urgent scientific problem ï improving 

the accuracy of assessing the technical potential of wind energy resources when 

implementing modern wind power installations on the land territory and in the water 

areas of Ukraine. 

The relevance of the research is attributed to the necessity of improving the 

accuracy of the wind energy potential assessment to ensure efficient planning of the 

Ukrainian wind energy sector's development in accordance with the country's 

Energy Strategy until 2035 and 2050, as well as following the global tendencies of 

increasing renewable energy resources share in the general balance of electricity 

generation. 

Determining the technical wind power potential is a primary task in 

implementing the wind power plants, as the efficiency of their operation, the term of 

their payback period and the possibility of reliable and stable functioning of the 

United Energy System while the share of RES is increasing depend on its accuracy. 

Thus, the research will contribute to the development of the wind energy 

sector as one of the key elements of economy decarbonizing and energy 

independence of our country. The object of research is the process of determining 

the technical potential of wind energy resources in Ukraine, taking into account 

existing prerequisites and limitations. The subject of research is the parameters of 
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the technical potential of wind energy resources for the land territory and water areas 

of Ukraine, considering geospatial, climatic, technical factors, and regulatory 

requirements in the energy and environmental sectors. 

The aim of the dissertation is to develop and improve methods for determining 

the parameters of the technical potential of wind energy resources of Ukraine's land 

and water areas suitable for use by modern wind power installations, for their prompt 

assessment and determination of the technical potential of Ukraine's wind energy 

resources in accordance with the restrictions imposed by current regulatory 

frameworks in the energy and environmental sectors and considering the current 

technical level of wind energy technology development. 

The following results have been obtained. A comprehensive analysis of the 

condition and development prospects of wind energy in Ukraine and globally has 

been conducted, including separate consideration of onshore and offshore directions. 

The factors influencing the wind energy market and key trends in WPP design have 

been identified. Industry terminology has been specified, and methodological 

approaches to wind energy potential assessment have been classified, particularly 

those based on the application of Geographic Information Systems (GIS).  

Based on the analysis of previous studies performed by both Ukrainian and 

international experts, methodological specific features of potential assessment for 

Ukraineôs territory and water areas have been determined. The causes of 

discrepancies in the results of different research groups have been identified, that are 

related to differences in data verification approaches, spatial discretization, as well 

as the duration and completeness of primary data series.  

For the first time, a comprehensive validation of long-term wind speed and 

direction data based on information from 187 meteorological stations across Ukraine 

has been carried out by using metadata analysis and mathematical statistics methods. 

It has been revealed that due to the gradual urbanization of surrounding territories 

and changes in the type and height of wind measuring devices, some data lost their 

representativeness. A database of reliable time-series data from 70 representative 
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meteorological stations has been compiled, providing the basis for updated 

calculations of the wind energy potential of land territories. 

The possibility of using satellite reanalysis data for Ukraineôs water areas has 

been separately studied. For the first time, reanalysis error values have been 

determined in comparison with meteorological station data, revealing their 

dependence on physical-geographical conditions of the territory, which has 

approved the acceptability of using wind speed data obtained via reanalysis methods 

for flatland and marine regions for cases when stationary observation data are not 

available. The meteorological station database has been supplemented with 20 

virtual points within the Black Sea and Azov Sea water areas within the period 2011ï

2020. 

Spatial modeling of wind speed has been performed, taking into account the 

vertical profile and prevailing wind direction. Maps of average wind speed, 

distribution of the wind profile parameter Ŭ, as well as Voronyy diagrams have been 

designed, allowing to take into consideration spatial discretization impacts on 

assessment of the potential. 

The degree of influence of the nonlinearity of the wind vertical profile on wind 

speed estimation results at the rotor axis height of wind power installations has been 

studied. It has been proven that accounting for daily, seasonal, and spatial variability 

of the wind profile parameter Ŭ allows to reduce the average wind speed forecast 

error at the rotor axis height by half, and increases the accuracy of energy production 

forecasts by 7ï8%, which is of significant applied importance for energy planning. 

The study has analyzed legislative restrictions concerning WPP placement in 

Ukraine, considering environmental, sanitary, social, and infrastructural 

requirements. Based on GIS modeling, a database of excluded territories and buffer 

zones has been created. It has been discovered that potentially suitable and available 

areas for WPP placement in Ukraine, under maximum geospatial constraints, 

amounts to 132,372 kmĮ of land (22% of the countryôs territory) and 30,073 kmĮ of 

water area (21% of the shelf area). 
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The mathematical model for assessing the technical potential of wind energy 

resources has been improved by applying Voronyy diagrams for wind speed data 

extrapolation. Based on this model, an adaptive method for assessing the technical 

potential of wind energy resources has been developed, allowing for prompt 

adaptation to changes in regulatory frameworks, technical characteristics of wind 

power installations, and wind speed output data. 

Quantitative indicators of the technical potential of Ukraineôs wind energy 

resources have been established depending on the threshold value of the capacity 

factor (CF). With CFÓ0.2, the technical potential of installed capacity is about 832 

GW, and the potential annual electricity generation is nearly 1,802 billion kWh. With 

CFÓ0.4, the corresponding figures are about 90 GW and 290 billion kWh. The 

highest wind energy potential indicators have been identified in the southern regions 

of Ukraine and Crimea, while the lowest ð in the northern and western parts of the 

country. 

The proposed adaptive method was tested on a specific WPP project location, 

confirming a high degree of consistency with commercial software products 

(relative error does not exceed 3.1%). This confirms the practical efficiency of the 

developed method for applied use in Ukraine and its potential integration into the 

system of strategic energy planning. 

 

Keywords: renewable energy sources, wind energy, technical wind energy 

potential, wind power plant, wind turbine, WPP installed capacity potential, WPP 

annual generation potential, wind speed, wind speed vertical profile. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ: 

1. Kudria S., Ivanchenko I, Tuchynskyi B., Petrenko K., Karmazin O., 

Riepkin O. Resource potential for wind-hydrogen power in Ukraine / International 

Journal of Hydrogen Energy, 2020. ï Volume 46, Issue 1. ï P.157-168. 

https://www.researchgate.net/publication/346316913_Resource_potential_for_win

d-hydrogen_power_in_Ukraine  [Scopus, ʌʘʭʦʚʝ ʟʘʨʫʙʽʞʥʝ ʚʠʜʘʥʥʷ]. (ɺʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ: ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟʙʽʨ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ 

ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ, ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʦʙʫʜʦʚʘ ʢʘʨʪ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʢʣʘʜ ʪʝʢʩʪʫ). 

2. ʇʝʪʨʝʥʢʦ ʂ. ɺ., ʂʫʟʥʻʮʦʚ ʄ. ʇ., ɯʚʘʥʯʝʥʢʦ ɯ. ɺ.,  ʂʘʨʤʘʟʽʥ ʆ. ʆ., 

ɹʦʨʩʫʢ ɸ.ʉ. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, 

ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʨʝʘʥʘʣʽʟʫ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ / 

ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ, 2023. ï ̄3. ï ʩ. 75-85. https://doi.org/10.36296/1819-

8058.2023.3(74)75-85 https://ve.org.ua/index.php/journal/article/view/414/324 

[Scopus]. (ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ 

ʽʣʶʩʪʨʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ). 

3. ʇʝʪʨʝʥʢʦ ʂ. ɺ., ɸʫʰʝʚʘ ʅ.ʄ., ʂʘʨʜʘʰʦʚ ʆ.ɺ. ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ / ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ, 2024. ï ̄ 4. ï ʩ. 68-81. 

https://ve.org.ua/index.php/journal/article/view/489/398 [Scopus, ɺʽʪʯʠʟʥʷʥʝ 

ʬʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ]. (ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ ʽʣʶʩʪʨʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ). 

4. ʇʝʪʨʝʥʢʦ ʂ. ɺ., ʂʫʟʥʻʮʦʚ ʄ. ʇ., ɯʚʘʥʯʝʥʢʦ ɯ. ɺ., ʂʘʨʤʘʟʽʥ ʆ. ʆ.  

ɸʥʘʣʽʟ ʩʝʟʦʥʥʦʾ ʪʘ ʜʦʙʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

https://www.researchgate.net/publication/346316913_Resource_potential_for_wind-hydrogen_power_in_Ukraine
https://www.researchgate.net/publication/346316913_Resource_potential_for_wind-hydrogen_power_in_Ukraine
https://doi.org/10.36296/1819-8058.2023.3(74)75-85
https://doi.org/10.36296/1819-8058.2023.3(74)75-85
https://ve.org.ua/index.php/journal/article/view/414/324
https://ve.org.ua/index.php/journal/article/view/489/398
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ʚʽʪʨʫ / ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ, 2023. ï ˉ1. ï ʩ. 41-51. 

https://ve.org.ua/index.php/journal/article/view/384/299 [Scopus]. (ɺʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ: ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ 

ʽʣʶʩʪʨʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ). 

5. Petrenko K., Ivanchenko I., Karmazin O. Prospects for the use of wind 

energy resources at the çAkademik Vernadsky stationè / Ukrainian Antarctic 

journal, 2021.  ï Vol. 2. ï  117-126. https://doi.org/10.33275/1727-7485.2.2021.682  

[Scopus]. (ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ 

ʽʣʶʩʪʨʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ). 

6. ʂʫʜʨʷ ʉ. ʆ., ʊʫʯʠʥʩʢʠʡ ɹ.ɻ., ɯʚʘʥʯʝʥʢʦ ɯ.ɺ., ʇʝʪʨʝʥʢʦ ʂ.ɺ. ʆʮʽʥʢʘ 

ʚʽʪʨʦʚʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʏɸɽʉ / ɺʽʜʥʦʚʣʶʚʘʥʘ 

ʝʥʝʨʛʝʪʠʢʘ, 2016. ï ̄  3 (46). ï ʉ.44-49. http://jnas.nbuv.gov.ua/article/UJRN-

0000662914 [ɺʽʪʯʠʟʥʷʥʝ ʬʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ]. (ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: 

ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟʙʽʨ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ). 

7. ʂʫʜʨʷ ʉ.ʆ., ʄʭʽʪʘʨʷʥ ʅ.ʄ., ʊʫʯʠʥʩʴʢʠʡ ɹ.ɻ., ʈʻʧʢʽʥ ʆ.ʆ., 

ɯʚʘʥʯʝʥʢʦ ɯ.ɺ., ʇʝʪʨʝʥʢʦ ʂ.ɺ. ʇʨʠʯʠʥʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʛʣʷʜʫ ʦʮʽʥʢʠ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ / ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ,  

2020. ï ˉ 1. ʉ. 6ï16. https://doi.org/10.36296/1819-8058.2020.1(60).6-16  

[Scopus]. (ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟʙʽʨ, 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ). 

8. ʂʘʨʤʘʟʽʥ ʆ.ʆ., ʇʝʪʨʝʥʢʦ ʂ.ɺ., ɯʚʘʥʯʝʥʢʦ ɯ.ɺ. ʇʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʪʘ ʩʦʥʮʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʚ ʝʣʝʢʪʨʠʯʥʽʡ 

ʝʥʝʨʛʽʾ ʘʥʪʘʨʢʪʠʯʥʦʾ ʩʪʘʥʮʽʾ çɸʢʘʜʝʤʽʢ ɺʝʨʥʘʜʩʴʢʠʡè / ɺʽʜʥʦʚʣʶʚʘʥʘ 

ʝʥʝʨʛʝʪʠʢʘ, 2022. ï ˉ1. ʉ. 43-52. DOI: https://doi.org/10.36296/1819-

8058.2022.2(69)843 [Scopus]. (ɺʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ: ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟʙʽʨ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ). 

 

https://ve.org.ua/index.php/journal/article/view/384/299
https://doi.org/10.33275/1727-7485.2.2021.682
http://jnas.nbuv.gov.ua/article/UJRN-0000662914
http://jnas.nbuv.gov.ua/article/UJRN-0000662914
https://doi.org/10.36296/1819-8058.2020.1(60).6-16
https://doi.org/10.36296/1819-8058.2022.2(69)843
https://doi.org/10.36296/1819-8058.2022.2(69)843
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ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ:  

 

9. ʐʚʝʥʴ ʅ.ɯ., ʇʝʪʨʝʥʢʦ ʂ.ɺ. ɿʘʣʝʞʥʽʩʪʴ ʚʽʢʦʚʠʭ ʟʤʽʥ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʚʽʜ ʪʠʧʫ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʝʧʦʭʠ ʽ ʩʦʥʷʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ  // ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʍʍɯ ʩʪʦʣʽʪʪʷ: ʤʘʪʝʨʽʘʣʠ VI ʤʽʞʥʘʨ. 

ʢʦʥʬ., ʩʤʪ. ʄʠʢʦʣʘʾʚʢʘ, ɸʈ ʂʨʠʤ, 19ï23 ʚʝʨ. 2005 ʨ. ï ʂʨʠʤ, 2005. ï ʉ. 86ï89. 

10. ʇʝʪʨʝʥʢʦ ʂ.ɺ. ʆʮʽʥʢʘ ʚʽʪʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

ʇʨʦʩʪʦʨʦʚʠʡ ʘʩʧʝʢʪ / ʅ.ʄ. ʄʭʽʪʘʨʷʥ, ɺ.ʌ. ʈʻʟʮʦʚ, ʉ.ʆ. ʂʫʜʨʷ // ɺʽʜʥʦʚʣʶʚʘʥʘ 

ʝʥʝʨʛʝʪʠʢʘ ʍʍɯ ʩʪʦʣʽʪʪʷ: ʤʘʪʝʨʽʘʣʠ ʍɯɯ ʤʽʞʥʘʨ. ʢʦʥʬ., ʩʤʪ. ʄʠʢʦʣʘʾʚʢʘ, ɸʈ 

ʂʨʠʤ, 12-16 ʚʝʨ. 2011 ʨ. - ʂʨʠʤ, 2011. - ʉ. 254-258. 

11. ʂʫʜʨʷ ʉ.ʆ., ʊʫʯʠʥʩʴʢʠʡ ɹ.ɻ., ʊʦʯʝʥʠʡ ɺ.ɸ., ɯʚʘʥʯʝʥʢʦ ɯ.ɺ., 

ʇʝʪʨʝʥʢʦ ʂ.ɺ. ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʧʣʦʱʘʜʮʽ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ // ɺʽʜʥʦʚʣʶʚʘʥʘ 

ʝʥʝʨʛʝʪʠʢʘ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ: ʤʘʪʝʨʽʘʣʠ ʍVɯɯ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʂʠʾʚ, 2016 ʨ. ï ʉ. 389-397. 

12. ʊʫʯʠʥʩʴʢʠʡ ɹ.ɻ., ʇʝʪʨʝʥʢʦ ʂ.ɺ., ɯʚʘʥʯʝʥʢʦ ɯ.ɺ., ʊʦʯʝʥʠʡ ɺ.ɸ. 

ɸʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʪʨʦʚʠʤʠ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ ʋʢʨʘʾʥʠ ʚ 2015-2016 ʨʨ.// ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʪʘ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ ʊɸ ʉʂʆʈʆʏɽʅʔ 

 

IRENA ï ʄʽʞʥʘʨʦʜʥʘ ʘʛʝʥʮʽʷ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʆɽʉ ï ʦʙôʻʜʥʘʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʘ 

ʋɺɽɸ ï ʋʢʨʘʾʥʩʴʢʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʘ ʘʩʦʮʽʘʮʽʷ 

ɺɽʉ ï ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ 

ɺɽʋ ï ʚʽʪʨʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʫʩʪʘʥʦʚʢʘ 

ʄʉ ï ʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ  

ɸʄʉʎ ï ʘʚʽʘʮʽʡʥʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ ʮʠʚʽʣʴʥʘ 

ɺʄʆ ï ɺʩʝʩʚʽʪʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ɺʇ ï ʚʘʣʽʜʥʠʡ ʧʝʨʽʦʜ 

ʈʂʉ ï ʨʝʧʝʨʥʘ ʢʣʽʤʘʪʠʯʥʘ ʩʪʘʥʮʽʷ 

ʂɺʅʇ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʇɿʌ ï ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ 

ɺʄɽɿ ï ʚʠʢʣʶʯʥʘ ʤʦʨʩʴʢʘ ʝʢʦʥʦʤʽʯʥʘ ʟʦʥʘ 

ɻɯʉ ï ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ  
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʛʘʣʫʟʟʶ 

ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʙʽʣʴʰʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. 

ʉʪʘʥʦʤ ʥʘ 2023 ʨʽʢ ʯʘʩʪʢʘ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʠʯʥʠʭ 

ʩʪʘʥʮʽʡ (ɺɽʉ) ʥʘ ʨʠʥʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʫ ʩʚʽʪʽ ʩʪʘʥʦʚʠʪʴ 26,3% 

(1017,4 ɻɺʪ) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʫ ʩʬʝʨʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʫ ʩʚʽʪʽ [74]. ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʫ ʧʝʨʽʦʜ ʟ 

2000 ʧʦ 2022 ʨʽʢ ʟʨʦʩʣʠ ʟ 31,2 ʊɺʪĿʛʦʜ ʜʦ 2098,5 ʊɺʪĿʛʦʜ, ʪʦʙʪʦ ʫ 67 ʨʘʟʽʚ [16]. 

ʇʦʧʨʠ ʟʥʘʯʥʝ ʟʜʝʰʝʚʣʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ, ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʚʩʝ ʱʝ ʧʦʪʨʝʙʫʻ 

ʩʫʪʪʻʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʢʣʘʜʝʥʴ [75], ʱʦ ʚʠʤʘʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʨʽʢ. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ, ʨʝʪʝʣʴʥʘ ʦʮʽʥʢʘ ʚʽʪʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʨʝʛʽʦʥʫ, ʪʘʢ ʽ ʪʝʨʠʪʦʨʽʾ 

ʤʘʡʙʫʪʥʴʦʾ ɺɽʉ ̒ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʫ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

ɽʥʝʨʛʝʪʠʯʥʦʶ ʩʪʨʘʪʝʛʽʻʶ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ ʟʛʽʜʥʦ ʚʠʤʦʛ 

ɼʠʨʝʢʪʠʚʠ 2009/28/ɭʉ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʦʪʨʠʤʘʥʦʾ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ) ʚ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʜʦ 20 %, ʘ ʚ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ ʨʦʟʚʠʪʢʫ 

ʩʪʨʫʢʪʫʨʠ ʛʝʥʝʨʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2035 ʨʦʢʫ ʜʣʷ ɺɽʉ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ ʤʝʪʫ 6,25 ʤʣʨʜ. ʢɺʪĿʛʦʜ/ʨʽʢ [120]. ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ 

ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2050 ʨʦʢʫ, ʋʢʨʘʾʥʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ 

ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʥʘʨʦʩʪʠʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ï ʜʦ 140 ɻɺʪ  [159]. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ, ʚʽʜ ʪʦʯʥʦʩʪʽ ʷʢʦʛʦ 

ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʘʙʽʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʽʟ 

ʦʙôʻʜʥʘʥʦʶ ʝʥʝʨʛʝʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʋʢʨʘʾʥʠ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʛʘʣʫʟʽ ʷʢ ʦʜʥʦʛʦ ʽʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʥʘʰʦʾ ʢʨʘʾʥʠ. 
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ʆʮʽʥʢʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʨʽʚʥʷ ʦʢʨʝʤʠʭ 

ʧʣʦʱʘʜʦʢ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʜʦ ʨʽʚʥʷ ʛʨʦʤʘʜʠ, ʨʝʛʽʦʥʫ ʯʠ  ʚʩʽʻʾ ʢʨʘʾʥʠ ʻ 

ʩʢʣʘʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʟʘʚʜʘʥʴ, ʷʢʠʡ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʙʝʟʣʽʯ ʬʘʢʪʦʨʽʚ ʪʘ 

ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ ʚʝʣʠʯʠʥ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʧʨʦʚʦʜʠʣʠʩʷ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʟʘʨʫʙʽʞʥʠʤʠ ʚʯʝʥʠʤʠ ʚʧʨʦʜʦʚʞ 

ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ [138, 132, 134, 67, 48, 77, 19, 44, 92, 83, 35, 35, 100, 114]. 

ɺʠʟʥʘʯʝʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʤʘʻ 

ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʷʢʽʩʥʠʭ ʜʘʥʠʭ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʚ ʨʝʛʽʦʥ,̔ ʪʦʤʫ 

ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʫ ʥʘʜʽʡʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʧʦʢʨʠʪʪʷʤ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʠʚ ʧʝʨʝʣʽʢ ʨʝʛʽʦʥʽʚ, ʧʨʠʜʘʪʥʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 90-ʤʠ ʨʦʢʘʤʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. Cʫʪʪʻʚʝ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢ ʢʽʣʴʢʽʩʥʠʭ, ʪʘʢ ʽ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʪʨʦʚʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ (ɺɽʋ) (ʟʦʢʨʝʤʘ, 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʣʦʧʘʪʝʡ ɺɽʋ ʪʘ ʚʠʩʦʪʠ ʾ ʭ ʚʝʞ) ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʠʧʫʩʢʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 

ʷʢʠʭ ʥʘ ʚʠʩʦʪʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ (10 ʤ) ʻ ʤʝʥʰʦʶ 

ʩʪʘʨʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʟʘʧʫʩʢʫ ɺɽʋ. ʇʨʦʪʝ ʮʝ ʩʧʨʠʯʠʥʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ ʟ ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʨʦʚʠʭ ʧʦʪʦʢʽʚ 

ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʝʨʪʠʢʘʣʴʥʽ ʧʨʦʬʽʣʽ ʚʽʪʨʫ ʚʠʷʚʣʷʶʪʴ ʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ 

ʚʠʩʦʪʠ, ʥʽʞ ʚʚʘʞʘʣʦʩʷ ʨʘʥʽʰʝ. ʆʢʨʽʤ ʪʦʛʦ, ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʽʜʙʫʣʦʩʷ 

ʧʦʜʚʦʻʥʥʷ (ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ï  ʧʦʪʨʦʻʥʥʷ) ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʟʤʝʥʰʠʪʠ ̫ ʢ ʧʣʦʱʫ, ʟʘʡʥʷʪʫ ɺɽʉ, ʪʘʢ ʽ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʟʝʤʣʽ, 

ʚʠʣʫʯʝʥʦʾ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [134].  

ɺʠʤʦʛʠ ʽʥʚʝʩʪʦʨʽʚ ʜʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʂɺʅʇ) ɺɽʉ ʟʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʟʘʟʥʘʣʠ ʩʫʪʪʻʚʠʭ ʟʤʽʥ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʝʚʦʣʶʮʽʻʶ ʩʘʤʦʾ ʛʘʣʫʟʽ, ʛʣʦʙʘʣʴʥʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʪʨʝʥʜʘʤʠ ʪʘ ʟʤʽʥʦʶ 
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ʝʢʦʥʦʤʽʢʠ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʗʢʱʦ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ 

ʛʦʣʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ ʙʫʣʘ ʥʘʷʚʥʽʩʪʴ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫ 

ʚʠʛʣʷʜʽ çʟʝʣʝʥʠʭè ʪʘʨʠʬʽʚ ʯʠ ʧʨʷʤʠʭ ʩʫʙʩʠʜʽʡ, ʪʦ ʧʠʪʘʥʥʷ ʂɺʅʇ ʯʘʩʪʦ 

ʚʽʜʭʦʜʠʣʦ ʥʘ ʜʨʫʛʠʡ ʧʣʘʥ. ʆʜʥʘʢ ʽʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʝʰʝʚʣʝʥʥʷʤ 

ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ, ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ ɺɼɽ ʪʘ ʧʦʩʪʫʧʦʚʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʠʭ ʜʦʪʘʮʽʡ ʽʥʚʝʩʪʦʨʠ ʧʦʯʘʣʠ 

ʚʠʩʫʚʘʪʠ ʜʦ ʧʨʦʻʢʪʽʚ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʂɺʅʇ ʩʪʘʚ 

ʢʣʶʯʦʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʬʽʥʘʥʩʦʚʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ɺɽʉ, ʦʩʢʽʣʴʢʠ ʙʝʟ 

ʛʘʨʘʥʪʦʚʘʥʠʭ ʪʘʨʠʬʽʚ ʚʽʜ ʥʴʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʚʠʨʦʙʣʝʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ. 

ʂʨʽʤ ʪʦʛʦ, ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʜʘʪʥʽʩʪʴ ɺɽʉ ʩʪʘʙʽʣʴʥʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʛʝʥʝʨʘʮʽʶ ʚ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʫ ʟʥʘʯʝʥʥʷʭ ʂɺʅʇ. ʊʦʤʫ ʥʘʨʘʟʽ ʚʽʥ ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʷʢ ʪʝʭʥʽʯʥʠʡ 

ʧʘʨʘʤʝʪʨ, ʘ ʷʢ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʨʘʭʦʚʫʻ ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ, ʚʠʙʽʨ 

ʣʦʢʘʮʽʾ, ʬʽʥʘʥʩʦʚʫ ʤʦʜʝʣʴ ʽ ʥʘʚʽʪʴ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʻʢʪʫ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ, ʧʨʠʧʫʱʝʥʴ ʪʘ ʦʙʤʝʞʝʥʴ, ʷʢʽ 

ʚʠʩʫʚʘʶʪʴʩʷ ʜʦʩʣʽʜʥʠʢʦʤ ʚ ʧʨʦʮʝʩʽ ʚʠʟʥʘʯʝʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ (ʚʠʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ, ʧʨʠʨʦʜʥʽ ʪʘ ʟʘʢʦʥʦʜʘʚʯʽ 

ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʽ ʜʦʩʪʫʧʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺɽʋ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ, ʦʙʤʝʞʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ ʯʠ ʘʢʚʘʪʦʨʽʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʧʝʚʥʽʡ 

ʚʠʩʦʪʽ ʯʠ ʂɺʅʇ ʪʦʱʦ) ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. 

 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʤʠ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʟʘʜʣʷ  ʦʧʝʨʘʪʠʚʥʦʾ 

ʾʭ ʦʮʽʥʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʻ ʯʠʥʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʚ 
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ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽʡ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʩʬʝʨʘʭ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ɺɽʋ. 

 

ɼʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʨʦʙʦʪʠ ʧʦʪʨʝʙʫʚʘʣʦ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʦʥʰʦʨʥʦʾ ʪʘ ʦʬʰʦʨʥʦʾ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ, ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ 

ʯʠʥʥʠʢʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʟôʷʩʫʚʘʪʠ ʾʭ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʠʯʠʥʠ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ ʦʮʽʥʢʘʭ. 

2. ɺʠʟʥʘʯʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʝʣʽʢ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ, ʘ ʩʘʤʝ: 

ῐ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʜʥʦʨʽʜʥʦʩʪʽ, ʧʨʦʚʝʩʪʠ ʚʘʣʽʜʘʮʽʶ 

ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʤʝʨʝʞʽ ʄʉ ʋʢʨʘʾʥʠ, ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʣʽʢ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʄʉ,  ʚʠʟʥʘʯʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ 

ʜʣʷ ʜʦʧʦʚʥʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʄʉ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʧʦ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ; 

ῐ ʜʦʩʣʽʜʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ 

ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ʪʘ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʋ; 

ῐ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ ʜʽʣʷʥʦʢ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʚ ʋʢʨʘʾʥʽ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʫ ʦʙôʻʢʪʽʚ ʽ ʾʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴʩʷ ʧʨʠ ʦʮʽʥʮʽ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʟʥʘʯʠʪʠ ʧʦʪʝʥʮʽʘʣ ʜʦʩʪʫʧʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʥʘ ʩʫʭʦʜʦʣʽ ʪʘ ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

3. ʉʬʦʨʤʫʣʶʚʘʪʠ ʟʘʜʘʯʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ ʪʝʨʠʪʦʨʽʾ 

ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

4. ɺʠʟʥʘʯʠʪʠ ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ɺɽʉ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʙʘʟʦʚʠʤ 
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ʩʮʝʥʘʨʽʻʤ ʚʠʭʽʜʥʠʭ ʫʤʦʚ ʪʘ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʂɺʅʇ ʥʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʽʚ, ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʽʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʽʚ.  

 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʠʭ ʧʝʨʝʜʫʤʦʚ ʪʘ 

ʦʙʤʝʞʝʥʴ. 

 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ 

ʚʠʤʦʛ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽʡ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʩʬʝʨʘʭ. 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ.  ɼʣʷ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʠʭ ʪʘ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ 

ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʘʨʘʤʝʪʨʽʚ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʢʦʥʦʜʘʚʯʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ ʋʢʨʘʾʥʠ ʽ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ 

ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ: ArcGIS, Surfer, Paleontological Statistics ʪʘ Microsoft Excel. 

 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ῐ ʚʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ ʚʘʣʽʜʘʮʽ ʁʜʘʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ (ʄʉ) ʋʢʨʘʾʥʠ 

ʱʦʜʦ ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʨʷʜʽʚ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, 

ʱʦ  ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʫ ʩʪʨʦʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʋʢʨʘʾʥʠ; 

ῐ ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʜʣʷ ʤʝʨʝʞʽ 

ʚʘʣʽʜʥʠʭ ʄʉ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʾ ʾʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ 
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ʪʝʨʠʪʦʨʽʾ, ʱʦ ʜʘʣʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʧʽʜʩʪʘʚʫ ʜʣʷ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʙʘʟʠ ʜʘʥʠʭ hʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ; 

ῐ ʚʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʢʨʠʪʝʨʽʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ 

ʧʨʠʜʘʪʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʫʩʽʭ 

ʧʦʧʝʨʝʜʥʽʭ ʦʮʽʥʦʢ ʧʦʻʜʥʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʘʷʚʥʠʭ ʧʨʠʨʦʜʥʽʭ ʪʘ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʦʙʤʝʞʝʥʴ ʪʘ ʧʦʨʦʛʦʚʠʭ ʟʥʘʯʝʥʴ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʩʪʚʦʨʝʥʦ ʚʠʯʝʨʧʥʠʡ ʢʘʜʘʩʪʨ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ; 

ῐ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʜʣʷ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʨʦʙʠʪʠ ʘʜʘʧʪʠʚʥʠʡ 

ʤʝʪʦʜ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ.  

 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ῐ ʚʠʟʥʘʯʝʥʦ ʧʨʠʯʠʥʠ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʨʘʥʽʰʝ 

ʟʥʘʯʝʥʥʷʤʠ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʪʘ ʦʪʨʠʤʘʥʦ 

ʘʢʪʫʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ; 

ῐ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʨʘʭʫʚʘʥʥʷ ʜʦʙʦʚʦʾ, ʩʝʟʦʥʥʦʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʛʥʦʟ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʋ ʥʘ 7-8%; 

ῐ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʋ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʜʣʷ 

ʪʝʨʠʪʦʨʽʡ ʟ ʨʽʟʥʠʤʠ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ; 

ῐ ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʫʧʥʠʭ ʪʘ ʧʨʠʜʘʪʥʠʭ 

ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʧʣʦʱ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ  

ʧʨʠʨʦʜʥʠʭ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʦʙʤʝʞʝʥʴ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʪʘ 

ʤʽʥʽʤʘʣʴʥʠʭ ʫʤʦʚ ʦʙʤʝʞʝʥʥʷ; 

ῐ ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʨʦʛʦʚʠʭ ʟʥʘʯʝʥʴ ʂɺʅʇ; 
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ῐ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ  ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʙʫʜʴ-̫ ʢ̔ ʟʤʽʥʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʪʝʭʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ɺɽʋ ̔ ʧʨʠʩʪʦʩʦʚʘʥʠʡ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʚʥʽ ʢʨʘʾʥʠ, ʦʙʣʘʩʪʝʡ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ, ʷʢʠʡ ʚʞʝ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʪʣʘʩʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ; 

ῐ ʧʦʢʘʟʘʥʦ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʫʧʥʠʭ 

ʧʣʦ ɦʪʘ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ ʧʨʠ ʦʮʽʥʮʽ 

ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ. 

 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ 

ʘʚʪʦʨʢʦ ʁʦʩʦʙʠʩʪʦ, ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʦʙʢʫ ʫʩʽʭ ʩʢʣʘʜʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʷʚʣʝʥʠʭ ʷʢ ʝʣʝʤʝʥʪʠ ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ.  

ʋ ʜʨʫʢʦʚʘʥʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʜʠʩʝʨʪʘʥʪʮ ̔ʥʘʣʝʞʘʪʴ: ʚ 

[2, 3, 4, 5] ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʪʘ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ 

ʽʣʶʩʪʨʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ; ʚ [1, 6, 7, 8] ï ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʟʙʽʨ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ, ʚʠʢʦʥʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ. 

ʋʩʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʘʚʪʦʨʢʦʶ ʩʘʤʦʩʪʽʡʥʦ, ʥʘ ʟʘʭʠʩʪ ʚʠʥʝʩʝʥʽ ʣʠʰʝ ʚʣʘʩʥʽ ʘʚʪʦʨʩʴʢʽ 

ʽʜʝʾ ʪʘ ʚʠʩʥʦʚʢʠ. 

 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʡ ʦʪʨʠʤʘʣʠ ʩʭʚʘʣʝʥʥʷ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ çɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʍʍɯ ʩʪʦʣʽʪʪʷè ɦ ʦ ʧʨʦʭʦʜʠʣʠ ʫ 2005 

ʪʘ 2011 ʨʦʢʘʭ (ɸʈ ʂʨʠʤ) ʪʘ çɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫ ʍʍɯ ʩʪʦʣʽʪʪʽè ʫ 2016, 2017, 2018, 2019, 2020, 2021, 2022, 2023 ʪʘ 2024 ʨʦʢʘʭ 

(ʂʠʾʚ).  
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ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʚʽʜʜʽʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ɯʥʩʪʠʪʫʪʫ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ. 

 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ 

ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʽʚ ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ɯʥʩʪʠʪʫʪʫ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʟʘ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ: çʂʦʤʧʣʝʢʩʥʽ 

ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʙʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ɼʈ 

ˉ0117U004325), çʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ 

ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʪʨʫ ʪʘ ʨʝʞʠʤʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʭ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ 

ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽè ʰʠʬʨ çɺʽʪʝʨï3è (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ɼʈ 

ˉ0118U003384), çʈʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʽ ʟʘʩʘʜʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʢʘʜʘʩʪʨʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʤʽʱʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚʽʪʨʦʚʦʜʥʝʚʦʾ 

ʝʥʝʨʛʝʪʠʢʠè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ɼʈ ˉ0123U100946), çʈʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʧʨʦʮʝʩʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʉʦʥʮʷ, ʚʽʪʨʫ, ʤʘʣʠʭ 

ʨʽʯʦʢ, ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ɼʈ ˉ0117U002420). ʋ ʚʠʢʦʥʘʥʥʽ ʮʠʭ ʨʦʙʽʪ ʜʠʩʝʨʪʘʥʪʢʘ ʙʨʘʣʘ ʙʝʟʧʦʩʝʨʝʜʥʶ 

ʫʯʘʩʪʴ ʷʢ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ ʽ ʚʠʢʦʥʘʚʝʮʴ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ ʟʚʽʪʽʚ. 

 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʣʘʜʝʥʦ ʫ 33 ʥʘʫʢʦʚʠʭ 

ʨʦʙʦʪʘʭ, ʟʦʢʨʝʤʘ: 7 ʢʦʣʝʢʪʠʚʥʠʭ ʤʦʥʦʛʨʘʬʽʷʭ ʪʘ ʟʙʽʨʥʠʢʘʭ ʧʨʘʮʴ, 2 ʘʪʣʘʩʘʭ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, 10 ʩʪʘʪʪʷʭ (2 ̔ ʟ ʥʠʭ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʧʝʨʝʣʽʢ ʷʢʠʭ ʟʘʪʚʝʨʜʞʝʥʦ ʄʆʅ ʋʢʨʘʾʥʠ, 7 ̔ ʟ ʥʠʭ ï ʫ 

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʷʢʽ ʚʭʦʜʪ̫ʴ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ Scopus, 1 ʟ ʷʢʠʭ ʚ ʬʘʭʦʚʦʤʫ ʟʘʨʫʙʽʞʥʦʤʫ ʚʠʜʘʥʥʽ, 

ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ Scopus), ʘ ʪʘʢʦʞ 14 ʪʝʟ 

ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ. 
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ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 188 ʩʪʦʨʽʥʦʢ, ʚʢʣʶʯʥʦ ʟ 53 

ʨʠʩʫʥʢʘʤʠ, 14 ʪʘʙʣʠʮʷʤʠ ʪʘ 6 ʜʦʜʘʪʢʘʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

ʤʽʩʪʠʪʴ 164 ʥʘʡʤʝʥʫʚʘʥʥ,̫ ʟ ʥʠʭ 67 ʢʠʨʠʣʠʮʝʶ ʪʘ 97 ʣʘʪʠʥʠʮʝʶ. 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɼʆʉʃɯɼɾɽʅʔ ɺ ɻɸʃʋɿɯ ɺɯʊʈʆɽʅɽʈɻɽʊʀʂʀ 

 

1.1 ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʦʥʰʦʨʥʦʾ ʪʘ ʦʬʰʦʨʥʦʾ 

ʚʽʪʨʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ 

 

ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʚ ʥʘʰ ʯʘʩ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ 

ʝʥʝʨʛʝʪʠʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʇʝʨʝʜʫʤʦʚʦʶ ʧʽʜʚʠʱʝʥʦʾ 

ʫʚʘʛʠ ʜʦ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʻ ʫʩʚʽʜʦʤʣʝʥʥʷ ʣʶʜʩʪʚʦʤ ʧʦʪʝʥʮʽʡʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ, ʷʢʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʨʠʯʠʥʝʥʝ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʚʠʢʠʜʘʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʷʢʠʭ 

ʥʘʣʝʞʠʪʴ ʩʘʤʝ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʩʝʢʪʦʨʫ [119].  ʋʩʚʽʜʦʤʣʝʥʥʷ ʣʶʜʩʪʚʦʤ 

ʚʠʯʝʨʧʥʦʩʪʽ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʰʫʢʫ ʰʣʷʭʽʚ 

ʟʘʤʽʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʢʦʧʥʝ ʧʘʣʠʚʦ, ʽʥʰʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʘʢʪʫʘʣʴʥʠʤ ʚʠʢʣʠʢʘʤ ʩʴʦʛʦʜʝʥʥʷ. 

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʩʫʯʘʩʥʽ ʛʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ, ʩʝʨʝʜ ʚʧʨʦʚʘʜʞʫʚʘʥʠʭ ʟʘʭʦʜʽʚ 

ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʢʨʘʾʥ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚʽʜʚʦʜʠʪʴ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʚ ʮʽʣʦʤʫ ʪʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʟʦʢʨʝʤʘ.  

ɺʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʽʪʨʦʚʠʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ (ɺɽʉ) ʷʢ 

ʦʥʰʦʨʥʠʤʠ (ʥʘʟʝʤʥʠʤʠ) ʪʘʢ ʽ ʦʬʰʦʨʥʠʤʠ (ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʽʶ 

ʤʦʨʩʴʢʦʛʦ ʚʽʪʨʫ) ʫ ʩʚʽʪʽ ʟʘ ʧʝʨʽʦʜ 2000 - 2022 ʨʨ. ʟʨʽʩ ʟ 31,2 ʊɺʪĿʛʦʜ ʜʦ 

2098,5 ʊɺʪĿʛʦʜ, ʪʦʙʪʦ ʚ 67 ʨʘʟʽʚ [16] (ʪʘʙʣ. 1.1). ɿʨʦʩʪʘʥʥʷ ʚʠʨʦʙʽʪʢʫ ʚʽʪʨʦʚʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ ʜʝʩʷʪʠʣʽʪʴ ʍʍɯ ʩʪ. ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʙʫʣʦ 

ʥʘʩʪʽʣʴʢʠ ʩʪʨʽʤʢʠʤ, ʱʦ ʦʙʩʷʛʠ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦ ʚʠʤʽʨʶʚʘʪʠ ʥʝ ʫ 

ʚʽʜʩʦʪʢʘʭ, ʘ ʚ ʢʨʘʪʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʅʽʤʝʯʯʠʥʽ, ɯʩʧʘʥʽʾ, 

ɻʨʝʮʽʾ ʪʘ ʨʷʜʽ ʽʥʰʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʟʘ ʚʢʘʟʘʥʠʡ 

ʧʝʨʽʦʜ ʟʨʽʩ ʫ 13-23 ʨʘʟʠ. ʋ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʐʚʝʮʽʾ, ʗʧʦʥʽʾ ʪʘ ɸʚʩʪʨʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʚ 74-99 ʨʘʟʽʚ, ʫ ʂʘʥʘʜʽ, ʌʽʥʣʷʥʜʽʾ ʪʘ ɸʚʩʪʨʘʣʽʾ ï ʚ 146-243 ʨʘʟʠ, ʚ 

ɹʝʣʴʛʽʾ ï ʚ 608 ʨʘʟʽʚ, ʘ ʚ ʌʨʘʥʮʽʾ ï ʚ 771 ʨʘʟ. ʅʘʡʚʠʱʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ 
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ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʩʚʽʪʽ ʟʘ ʧʝʨʽʦʜ 2000-2022 ʨʨ. ʜʝʤʦʥʩʪʨʫʻ 

ʂʠʪʘʡ  (ʚ 1293 ʨʘʟʠ). ɺʠʨʦʙʥʠʮʪʚʦ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʂʠʪʘʾ ʚ 2022 ʨ. 

ʧʝʨʝʚʠʱʠʣʦ 760 ʊɺʪĿʛʦʜ ʥʘ ʨʽʢ, ʱʦ ʩʪʘʥʦʚʠʪʴ 36,3% ʟʘʛʘʣʴʥʦʾ ʩʚʽʪʦʚʦʾ 

ʛʝʥʝʨʘʮʽʾ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʨʠʩ. 1). 

ʊʘʙʣʠʮʷ 1.1 

ɼʠʥʘʤʽʢʘ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʚ ʦʢʨʝʤʠʭ ʢʨʘʾʥʘʭ [16] 

ʂʨʘʾʥʘ 
ɺʠʨʦʙʽʪʦʢ, ʊɺʪĿʛʦʜ ʂʨʘʪʥʽʩʪʴ 

ʟʨʦʩʪʘʥʥʷ 2000 ʨ. 2010 ʨ. 2015 ʨ. 2020 ʨ. 2022 ʨ. 

ʂʠʪʘʡ 0,59 49,40 185,59 466,50 762,70 1292,71 

ʉʐɸ 5,59 94,65 190,72 337,94 434,30 77,69 

ʅʽʤʝʯʯʠʥʘ 9,35 38,55 80,62 132,11 124,91 13,36 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ 0,94 1,29 40,27 75,38 80,26 85,38 

ɯʥʜʽʷ 1,58 19,46 32,74 60,43 70,05 44,34 

ɯʩʧʘʥʽʷ 4,73 44,27 49,32 56,44 61,90 13,09 

ʌʨʘʥʮʽʷ 0,05 9,94 21,42 39,86 38,56 771,20 

ʂʘʥʘʜʘ 0,26 8,64 26,70 35,74 38,13 146,65 

ʐʚʝʮʽʷ 0,46 3,49 16,32 27,52 33,33 72,46 

ɸʚʩʪʨʘʣʽʷ 0,13 4,99 11,83 22,61 31,65 243,46 

ɯʪʘʣʽʷ 0,56 9,12 14,84 18,76 20,28 36,21 

ɼʘʥʽʷ 4,24 7,81 14,13 16,33 18,93 4,46 

ɹʝʣʴʛʽʷ 0,02 1,29 5,57 12,81 12,16 608,00 

ʌʽʥʣʷʥʜʽʷ 0,08 0,29 2,33 8,26 11,72 146,50 

ɻʨʝʮʽʷ 0,48 2,71 4,62 9,31 10,87 22,65 

ʗʧʦʥʽʷ 0,11 3,93 5,22 7,82 8,17 74,27 

ɸʚʩʪʨʽʷ 0,07 2,06 4,84 6,79 6,96 99,43 

ʋʢʨʘʾʥʘ 0,01 0,05 1,31 3,51 0,83 83,00 

ʉʚʽʪ ʚ ʮʽʣʦʤʫ 31,22 345,93 828,60 1588,84 2098,46 67,22 

 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʛʝʥʝʨʘʮʽʾ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ ʉʐɸ ʫ 2022 ʨ. 

ʩʪʘʥʦʚʠʚ 434,3 ʊɺʪĿʛʦʜ ʥʘ ʨʽʢ ʘʙʦ ʧʦʥʘʜ 20% ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʛʝʥʝʨʘʮʽʾ 

(ʪʘʙʣ. 1.1). 

ʉʝʨʝʜ ɭʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʣʽʜʝʨʦʤ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʻ ʅʽʤʝʯʯʠʥʘ (124,91 ʊɺʪĿʛʦʜ ʥʘ ʨʽʢ) ʥʘ 2022 ʨ. (ʪʘʙʣ. 1.1, 

ʨʠʩ. 1.1). 

ʆʙôʻʢʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ 

ʢʨʘʾʥʽ ʻ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʣʶʜʠʥʫ ʥʘ ʨʽʢ. 
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ʋ 2022 ʨ. ʥʘʡʚʠʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʫ ɼʘʥʽʾ (3 218 ʢɺʪĿʛʦʜ/ʨʽʢ ʥʘ ʣʶʜʠʥʫ), 

ʐʚʝʮʽʾ (3 152 ʢɺʪĿʛʦʜ/ʨʽʢ ʥʘ ʣʶʜʠʥʫ) ʪʘ ʅʦʨʚʝʛʽʾ (2 926 ʢɺʪĿʛʦʜ/ʨʽʢ ʥʘ ʣʶʜʠʥʫ) 

(ʪʘʙʣ. 2). 

 

 
ʈʠʩ. 1.1 ɼʠʥʘʤʽʢʘ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʚ ʦʢʨʝʤʠʭ ʢʨʘʾʥʘʭ 

 

 

ɺ ʩʪʨʫʢʪʫʨʽ ʝʥʝʨʛʝʪʠʢʠ ʨʽʟʥʠʭ ʢʨʘʾʥ ʥʘ 2022 ʨ. ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʚʽʜʤʽʯʘʻʪʴʩʷ ʚ ɼʘʥʽʾ (55%), ɯʨʣʘʥʜʽʾ (33%) ʪʘ ʇʦʨʪʫʛʘʣʽʾ 

(28,3%) (ʪʘʙʣ. 1.2).  

ɿʘ ʜʘʥʠʤʠ IRENA [95], ʩʪʘʥʦʤ ʥʘ 2023 ʨʽʢ ʟʘʛʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʫ ʩʚʽʪʽ ʩʪʘʥʦʚʠʚ 1 017 390 ʄɺʪ (944 205 ʄɺʪ 

ʦʥʰʦʨʥʦʾ ʪʘ 73 185 ʄɺʪ - ʦʬʰʦʨʥʦʾ ʛʝʥʝʨʘʮʽʾ) (ʨʠʩ. 1.2). ʇʨʠ ʮʴʦʤʫ ʟʘ ʧʝʨʽʦʜ 

ʟ 2012 ʧʦ 2023 ʨʨ. ʟʘʛʘʣʴʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʥʰʦʨʥʠʭ ɺɽʉ ʟʨʦʩʣʘ ʚ 

3,6 ʨʘʟʽʚ, ʘ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ  ʦʬʰʦʨʥʠʭ ɺɽʉ ï ʟʨʦʩʣʘ ʤʘʡʞʝ ʚ 14 ʨʘʟʽʚ 

ʟʘ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ. 

ʈʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʩʪʘʥʦʚʠʚ 

2 098 332 ɻɺʪĿʛʦʜ (1 936 387 ɻɺʪĿʛʦʜ ʦʥʰʦʨʥʦʾ ʪʘ 161 945 ɻɺʪĿʛʦʜ - ʦʬʰʦʨʥʦʾ 
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ʛʝʥʝʨʘʮʽʾ) (ʨʠʩ. 1.3). ɿʘ ʧʝʨʽʦʜ 2012-2022 ʨʨ. ʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʦʥʰʦʨʥʠʤʠ ɺɽʉ ʟʙʽʣʴʰʠʚʩʷ ʚ 3,8 ʨʘʟʽʚ, ʘ ʚʠʨʦʙʽʪʦʢ ʦʬʰʦʨʥʠʭ ɺɽʉ ʚʠʨʽʩ ʫ 

ʧʦʥʘʜ 11 ʨʘʟʽʚ [95]. 

ʊʘʙʣʠʮʷ 1.2 

ʆʙʩʷʛ ʪʘ ʯʘʩʪʢʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʫ 2022 ʨ. [82] 

ʂʨʘʾʥʘ 

ɿʘʛʘʣʴʥʠʡ 

ʚʠʨʦʙʽʪʦʢ ʝʣ-ʝʥ. 

ʥʘ ʣʶʜʠʥʫ, 

ʂɺʪĿʛʦʜ 

ɺʠʨʦʙʽʪʦʢ ʝʣ-ʝʥ. 

ɺɽʉ ʥʘ ʣʶʜʠʥʫ,  

ʂɺʪĿʛʦʜ 

ʏʘʩʪʢʘ ʝʣ-ʝʥ. 

ɺɽʉ, % 

ɼʘʥʽʷ 5 851 3 218 55,0 

ʐʚʝʮʽʷ 16 324 3 152 19,3 

ʅʦʨʚʝʛʽʷ 28 119 2 926 10,4 

ɯʨʣʘʥʜʽʷ 6 689 2 226 33,3 

ʌʽʥʣʷʥʜʽʷ 13 114 2 115 16,1 

ʅʽʤʝʯʯʠʥʘ 6 724 1 498 22,3 

ʇʦʨʪʫʛʘʣʽʷ 4 569 1 293 28,3 

ɯʩʧʘʥʽʷ 5 996 1 309 21,7 

ʉʐɸ 12 672 1 284 10,1 

ʅʽʜʝʨʣʘʥʜʠ 6 903 1 224 17,7 

ɸʚʩʪʨʘʣʽʷ 10 450 1 209 11,6 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ 4 830 1 189 24,6 

ɻʨʝʮʽʷ 5 041 1 047 20,8 

ɹʝʣʴʛʽʷ 8 163 1 043 12,8 

ʂʘʥʘʜʘ 16 602 992 6,0 

ʌʨʘʥʮʽʷ 7 283 597 8,2 

ʂʠʪʘʡ 6 206 535 8,6 

ʇʦʣʴʱʘ 4 509 495 11,0 

ʋʢʨʘʾʥʘ 2 879 21 0,7 

ʉʚʽʪ ʚ ʮʽʣʦʤʫ 3 594 263 7,3 

 

ɺʠʩʦʢʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʫ ʩʚʽʪʽ ʟʫʤʦʚʣʝʥʽ ʥʘʮʽʣʝʥʽʩʪʶ ʙʘʛʘʪʴʦʭ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʥʘ ʧʦʩʪʫʧʦʚʝ ʟʘʤʽʱʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ ʥʘ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʝʥʝʨʛʽʶ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ. ɿʦʢʨʝʤʘ ɭʚʨʦʧʝʡʩʴʢʠʤ 

ʧʘʨʣʘʤʝʥʪʦʤ ɼʠʨʝʢʪʠʚʦ ʁʧʨʦ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ 

ʤʝʪʫ 42,5% ʯʘʩʪʢʠ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʫ ʢʽʥʮʝʚʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʜʦ 2030 ʨʦʢʫ 

[29]. 
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ʈʠʩ. 1.2 ɺʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʥʰʦʨʥʠʭ ʪʘ ʦʬʰʦʨʥʠʭ ɺɽʉ ʫ ʩʚʽʪʽ 

[95] 

 

ʈʠʩ. 1.3 ʈʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʥʰʦʨʥʠʭ ʪʘ ʦʬʰʦʨʥʠʭ 

ɺɽʉ ʫ ʩʚʽʪʽ [95] 
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ʇʨʦʪʝ, ʩʫʯʘʩʥʘ ʛʝʦʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʩʚʽʪʽ ʟʫʤʦʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ 

ʟʥʘʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʬʝʨʽ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ɿʦʢʨʝʤʘ, ʧʦʣʽʪʠʯʥʘ 

ʩʠʪʫʘʮʽʷ ʚ ʉʐɸ ʚʠʢʣʠʢʘʻ ʩʝʨʡʦʟʥʝ ʟʘʥʝʧʦʢʦʻʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʣʽʪʠʯʥʝ 

ʢʝʨʽʚʥʠʮʪʚʦ ʢʨʘʾʥʠ ʧʣʘʥʫʻ ʟʦʩʝʨʝʜʠʪʠ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣʘʭ 

ʝʥʝʨʛʽʾ. ʊʠʤ ʯʘʩʦʤ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʉʐɸ ʻ 

ʧʽʜ ʟʘʛʨʦʟʦʶ, ʦʩʢʽʣʴʢʠ ʩʝʨʝʜ ʧʨʠʡʥʷʪʠʭ ʥʦʚʠʤ ʇʨʝʟʠʜʝʥʪʦʤ ʉʐɸ ʟʘʭʦʜʽʚ ï 

ʪʠʤʯʘʩʦʚʝ ʟʘʤʦʨʦʞʝʥʥʷ ʬʝʜʝʨʘʣʴʥʠʭ ʜʦʟʚʦʣʽʚ ʽ ʢʨʝʜʠʪʽʚ ʥʘ ʚʩʽ ʦʬʰʦʨʥʽ ʪʘ 

ʥʘʟʝʤʥʽ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʻʢʪʠ, ʱʦ ʚʞʝ ʧʨʠʟʚʝʣʦ ʜʦ ʚʽʜʤʦʚʠ ʜʝʷʢʠʭ 

ʢʦʤʧʘʥʽʡ ʚʽʜ ʩʚʦʾʭ ʧʨʦʝʢʪʽʚ ʧʦ ʙʫʜʽʚʥʠʮʪʚʫ ɺɽʉ [84]. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ ʚʽʪʨʦʥʝʨʛʝʪʠʢʠ ʚʠʛʣʷʜʘʻ ʜʝʱʦ ʦʧʪʠʤʽʩʪʠʯʥʽʰʝ. 

ʊʘʢ, ʟʦʢʨʝʤʘ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ ʤʘʻ ʥʘʤʽʨ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʦʪʫʞʥʦʩʪʽ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʙʽʣʴʰ ʥʽʞ ʫʪʨʠʯʽ ʧʝʨʝʚʠʱʠʚʰʠ ʥʠʥʽʰʥʽʡ ʨʽʚʝʥʴ, 

ʩʧʦʜʽʚʘʶʯʠʩʴ, ʱʦ ʜʦʩʪʫʧʥʽ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʩʪʘʥʫʪʴ ʦʩʥʦʚʦʶ 

ʝʣʝʢʪʨʦʛʝʥʝʨʘʮʽʾ. ʋ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʚʽʪʨʦʚʽ ʪʫʨʙʽʥʠ ʚʧʝʨʰʝ ʚʠʧʝʨʝʜʠʣʠ 

ʛʘʟʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʩʪʘʚʰʠ ʧʨʦʚʽʜʥʠʤ ʜʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (29% ʧʨʦʪʠ 

25%), ʧʨʦʪʝ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʘʤʙʽʪʥʠʭ ʮʽʣʝʡ ʟʽ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʜʦ 2030 ʨʦʢʫ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʰʣʷʭ [107]. 

ʇʦʣʴʩʴʢʘ ʝʥʝʨʛʝʪʠʯʥʘ ʛʨʫʧʘ (PGE) ʪʘ ʜʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ Orsted ʧʣʘʥʫʶʪʴ 

ʙʫʜʽʚʥʠʮʪʚʦ ʤʦʨʩʴʢʦ ʾʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽ ʾBaltica 2. ɺʦʥʘ ʙʫʜʝ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʦʬʰʦʨʥʠʭ ɺɽʉ ʫ ʩʚʽʪʽ (1,5 ɻɺʪ) ʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʤʝʪʴʩʷ ʚ 

ʧʦʣʴʩʴʢʽʡ ʯʘʩʪʠʥʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʷ [152]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ,  ʫʨʷʜ ʐʚʝʮʽ ʾʚʽʜʤʦʚʠʚ ʫ ʜʦʟʚʦʣʽ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ 13 

ʤʦʨʩʴʢʠʭ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʫ ɹʘʣʪʽʡʩʴʢʦʤʫ ʤʦʨʽ, ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ 

ʟʘʛʨʦʟʫ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʫ ʨʘʟʽ ʤʦʞʣʠʚʠʭ ʘʪʘʢ ʟ ʙʦʢʫ ʈʦʩʽʾ, ʦʩʢʽʣʴʢʠ ɺɽʋ 

ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʠʪʠ ʨʦʙʦʪʫ ʧʽʜʚʦʜʥʠʭ ʯʦʚʥʽʚ ʽ ʩʧʦʚʽʣʴʥʠʪʠ ʨʝʘʢʮʽʶ ʚʽʡʩʴʢ 

ʧʨʦʪʠʧʦʚʽʪʨʷʥʦʾ ʦʙʦʨʦʥʠ ʥʘ ʧʦʪʝʥʮʽʡʥʽ ʨʘʢʝʪʥʽ ʫʜʘʨʠ [164]. 

ʂʠʪʘʡ, ʷʢ ʣʽʜʝʨ ʩʚʽʪʦʚʦʾ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʟʜʽʡʩʥʶʻ ʤʘʩʰʪʘʙʥʫ 

ʝʥʝʨʛʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ, ʷʢʘ ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʚʽʪʦʚʝ ʩʧʨʠʡʥʷʪʪʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʋ 2024 ʨʦʮʽ ʢʨʘʾʥʘ ʜʦʩʷʛʣʘ ʚʨʘʞʘʶʯʠʭ ʫʩʧʽʭʽʚ ʫ 

ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʚʠʧʝʨʝʜʠʚʰʠ ʚʣʘʩʥʽ ʘʤʙʽʪʥʽ ʧʣʘʥʠ ʥʘ 
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ʰʽʩʪʴ ʨʦʢʽʚ. ɺʽʪʨʦʝʥʝʨʛʝʪʠʢʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ï 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʪʫʞʥʦʩʪʽ ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 18% ʽ ʩʷʛʥʫʣʠ ʤʘʡʞʝ 521 ɻɺʪ. ʇʦʧʨʠ 

ʪʝ, ʱʦ ʫ 2020 ʨʦʮʽ ʢʨʘʾʥʘ ʧʦʩʪʘʚʠʣʘ ʩʦʙʽ  ʟʘ ʤʝʪʫ ʜʦʩʷʛʪʠ 1200 ɻɺʪ ʩʦʥʷʯʥʦʾ ʪʘ 

ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʦ 2030 ʨʦʢʫ, ʂʠʪʘʡ ʫʧʦʨʘʚʩʷ ʽʟ ʮʠʤ ʟʘʚʜʘʥʥʷʤ ʱʝ ʪʦʨʽʢ 

[125]. 

ɺ ʋʢʨʘʾʥʽ ʯʘʩʪʢʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʛʝʥʝʨʘʮʽʾ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʩʪʘʥʦʤ ʥʘ 2022 ʨ. ʩʪʘʥʦʚʠʣʘ  ʣʠʰʝ 0,7%. ɿʘ ʜʘʥʠʤʠ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʩʽʡʩʴʢʦʛʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʚʪʦʨʛʥʝʥʥʷ ʋʢʨʘʾʥʘ ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2023 ʨ. ʚʪʨʘʪʠʣʘ 90% ʛʝʥʝʨʫʶʯʠʭ 

ʧʦʪʫʞʥʦʩʪʝʡ ɺɽʉ [117].  

ʇʨʦʪʝ, ʟʘ ʜʘʥʠʤʠ ʋɺɽɸ, ʟʘ ʜʚʘ ʨʦʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʫʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʟʨʦʩʣʠ ʥʘ 228 ʄɺʪ, ʟʘ 2023 ʨʽʢ ï ʥʘ 

146,3 ʄɺʪ. ɯ ʩʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2024 ʨ. ʧʦʪʫʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʪʨʦʛʝʥʝʨʘʮʽʾ 

ʩʷʛʘʣʘ 1900,8 ʄɺʪ (71% ʚʽʪʨʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʦʩʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʪʠʤʯʘʩʦʚʦ 

ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽ ʥʝ ʧʦʩʪʘʯʘʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚ ʦʙ'ʻʜʥʘʥʫ 

ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʋʢʨʘʾʥʠ [153]. 

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʽʩʥʫʶʯʽ ʨʠʟʠʢʠ, ʥʘ ʧʦʯʘʪʢʫ 2025 ʨ. ʛʨʫʧʘ ʢʦʤʧʘʥʽʡ Eco-

Optima ʧʦʯʘʣʘ ʙʫʜʫʚʘʪʠ ʥʘ ʧʽʚʥʦʯʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʉʦʢʘʣʴʩʴʢʫ ʚʽʪʨʦʚʫ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʶ ʽʟ ʟʘʧʣʘʥʦʚʘʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 40 ʄɺʪ [162].  

ʇʣʘʥʫʻʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦ ʜʨʫʛʦʾ ʯʝʨʛʠ ʊʠʣʽʛʫʣʴʩʴʢʦʾ ɺɽʉ. ɿʘʛʘʣʦʤ I ʪʘ II 

ʯʝʨʛʠ ʊʠʣʽʛʫʣʴʩʴʢʦʾ ɺɽʉ (83 ʚʽʪʨʦʪʫʨʙʽʥʠ) ɼʊɽʂ ʤʘʪʠʤʫʪʴ ʧʦʪʫʞʥʽʩʪʴ 500 

ʄɺʪ. ʉʪʘʥʮʽʷ ʙʫʜʝ ʟʜʘʪʥʘ ʚʠʨʦʙʣʷʪʠ ʙʣʠʟʴʢʦ 1,7 ʊɺʪĿʛʦʜ. ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʱʦʨʦʢʫ, ʱʦ ʚʠʩʪʘʯʠʪʴ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʙʣʠʟʴʢʦ 900 ʪʠʩ. 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ [104]. ʂʨʽʤ ʪʦʛʦ, ɽʥʝʨʛʦʭʦʣʜʠʥʛ ɼʊɽʂ ʧʣʘʥʫʻ ʜʦ ʞʦʚʪʥʷ 

2025 ʨʦʢʫ ʧʨʝʜʩʪʘʚʠʪʠ ʧʨʦʻʢʪ ʙʫʜʽʚʥʠʮʪʚʘ ʇʦʣʪʘʚʩʴʢʦʾ ɺɽʉ 650 ʄɺʪ ʽ 

ʛʦʪʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʢʦʥʩʦʨʮʽʫʤ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ [118]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʤʘʡʙʫʪʥʻ ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟʘʛʘʣʦʤ 

ʪʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʟʦʢʨʝʤʘ ʚʠʢʣʠʢʘʻ ʧʝʚʥʠʡ ʩʪʨʠʤʘʥʠʡ ʦʧʪʠʤʽʟʤ. 
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1.2 ɼʦʩʚʽʜ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʪʠʜʽʾ ʟʤʽʥʘʤ ʢʣʽʤʘʪʫ, ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ 

ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʰʚʠʜʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ [64], ʟʦʢʨʝʤʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [40]. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʠʜʽʣʷʻʪʴʩʷ 

ʝʥʝʨʛʽʷ ʚʽʪʨʫ: ʟʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ, ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʫʣʴʦʚʠʭ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʜʦ 2050 ʨʦʢʫ ʥʝʦʙʭʽʜʥʦ 

ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʫ ʩʚʽʪʽ ʟ 7% ʫ 2022 ʨʦʮʽ ʜʦ 19% 

ʫ 2030 ʨʦʮʽ ʪʘ ʜʦ 31% ʜʦ 2050 ʨʦʢʫ [41]. ʊʘʢʝ ʨʦʟʰʠʨʝʥʥʷ ʯʘʩʪʢʠ ɺɽʉ ʧʦʪʨʝʙʫʻ 

ʨʝʪʝʣʴʥʦʾ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʟʘʚʜʷʢʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʙʦʨʫ ʤʽʩʮʴ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ 

[54]. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ (ɺɽʋ), ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ɺɽʉ. 

ʆʮʽʥʢʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʝʪʘʧʥʦ, ʜʝ 

ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʚʨʘʭʦʚʫʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ 

ʚʽʪʨʫ [39]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ [54, 39, 38, 90], ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʥʽ 

ʪʠʧʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢ (ʨʠʩ. 1.4): 

ï ʪʝʦʨʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ (theoretical potential) ʟʘ [54, 39, 38, 90], ʘʙʦ 

ʬʽʟʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ (physical potential) ʟʘ [54] ï ʮʝ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ 

ʚʽʪʨʫ ʚ ʨʝʛʽʦʥʽ ʘʙʦ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʪʨʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʯʠ ʽʥʰʽ ʚʪʨʘʪʠ, ʪʦʙʪʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʥʫ ʝʥʝʨʛʽʶ ʚʽʪʨʫ [38]; 

ï ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ (geographical potential) ʟʛʽʜʥʦ [54, 39, 38], 

ʚʽʜʦʤʠʡ ʪʘʢʦʞ ʷʢ ʜʦʩʪʫʧʥʠʡ ʧʦʪʝʥʮʽʘʣ (available potential) ʟʘ [90] ï ʮʝ ʯʘʩʪʢʘ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʣʠʰʝ ʧʣʦʱʽ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 
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ɺɽʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʚʥʠʭ ʦʙʤʝʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʣʶʯʘʶʪʴʩʷ ʧʣʦʱʽ ʪʘ 

ʙʫʬʝʨʥʽ ʟʦʥʠ ʥʘʚʢʦʣʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʜʦʨʽʛ, 

ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʚʘʥʥʷ, ʚʦʜʦʡʤ, ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʽʚ, ʧʨʠʨʦʜʥʠʭ ʟʘʧʦʚʽʜʥʠʢʽʚ, 

ʣʽʩʽʚ ʪʦʱʦ. ʋ [30] ʜʣʷ ʦʮʽʥʢʠ ʮʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʚʦʜʠʪʴʩʷ ʧʦʢʘʟʥʠʢ "ʬʘʢʪʦʨ 

ʧʨʠʜʘʪʥʦʩʪʽ", ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʤʽʩʮʝʚʦʩʪʽ ʚʠʟʥʘʯʘʻ, ʷʢʘ ʯʘʩʪʢʘ ʧʣʦʱʽ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ɺɽʉ. ʄʝʪʦʜ ʻ ʩʧʨʦʱʝʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 

 

 

ʈʠʩ. 1.4  ʇʽʨʘʤʽʜʘ ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ 

 

ï ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ (technical potential) ï ʯʘʩʪʢʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʦʙʤʝʞʝʥʘ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ ʫ ɺɽʉ, 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʪʨʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʚʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ ʯʝʨʝʟ 

ʙʣʠʟʴʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ɺɽʋ, ʤʘʢʩʠʤʘʣʴʥʦʶ ʜʦʧʫʩʪʠʤʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ɺɽʋ 

ʪʘ ʦʙôʻʢʪʘʤʠ, ʷʢʽ ʚʦʥʠ ʦʙʩʣʫʛʦʚʫʶʪʴ, ʘ ʪʘʢʦʞ ʚʪʨʘʪʘʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ [54]; 
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ï ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ (economic potential) ï ʯʘʩʪʢʘ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʣʠʰʝ ʪʽ ɺɽʉ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʠʭ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʝ. ʋ [54] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʤʦʞʝ ʦʮʽʥʶʚʘʪʠʩʷ ʟ 

ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ: ʩʦʮʽʘʣʴʥʦʾ ʚʠʛʦʜʠ ʘʙʦ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʠʙʫʪʢʽʚ ʜʣʷ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ 

ʧʦʣʽʪʠʯʥʠʭ ʫʤʦʚ ʨʠʥʢʫ; 

ï ʧʨʘʢʪʠʯʥʦ-ʜʦʩʷʞʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʘʥʛʣ. feasible potential) ï ʯʘʩʪʢʘ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʛʘʜʘʥʘ ʚ [54], ʱʦ ʚʨʘʭʦʚʫʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʽ ʡ 

ʝʢʦʥʦʤʽʯʥʽ, ʘʣʝ ʡ ʩʦʮʽʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʻ ʩʦʮʽʘʣʴʥʠʡ ʬʘʢʪʦʨ, ʷʢ-ʦʪ 

ʛʨʦʤʘʜʩʴʢʝ ʩʭʚʘʣʝʥʥʷ. ʇʨʦʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɽʉ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʤʽʩʮʝʚʽ 

ʞʠʪʝʣʽ [8]. ʋ [46] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ; 

ï ʧʦʪʝʥʮʽʘʣ ʽʤʧʣʝʤʝʥʪʫʚʘʥʥʷ (implementation potential) ï ʯʘʩʪʢʘ 

ʧʨʘʢʪʠʯʥʦ-ʜʦʩʷʞʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʱʦ ʚʠʟʥʘʯʘʻ, ʷʢʫ ʡʦʛʦ ʯʘʩʪʢʫ ʤʦʞʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʧʝʨʽʦʜʫ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʫʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʦʮʽʥʢʠ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ: ʪʝʦʨʝʪʠʯʥʠʡ, ʛʝʦʛʨʘʬʽʯʥʠʡ, ʪʝʭʥʽʯʥʠʡ ʽ 

ʝʢʦʥʦʤʽʯʥʠʡ. ʆʜʥʘʢ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ɺɽʉ ʚʠʷʚʠʣʦ ʧʦʪʨʝʙʫ ʚ ʜʦʜʘʪʢʦʚʠʭ 

ʧʦʢʘʟʥʠʢʘʭ, ʷʢ-ʦʪ ʧʦʪʝʥʮʽʘʣ ʽʤʧʣʝʤʝʥʪʫʚʘʥʥʷ (ʜʣʷ ʦʮʽʥʢʠ ʪʝʤʧʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ɺɽʉ) ʪʘ ʧʨʘʢʪʠʯʥʦ-ʜʦʩʷʞʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʪʝʭʥʽʯʥʠʭ ʪʘ 

ʥʝʝʢʦʥʦʤʽʯʥʠʭ ʦʙʤʝʞʝʥʴ) ʜʣʷ ʪʦʯʥʽʰʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ɺɽʉ [136]. 

ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʘ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ  ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ 

ArcGIS), ̫ʢʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʦʢʨʝʤʠʪʠ ʪʘ ʚʠʢʣʶʯʠʪʠ ʪʽ ʦʙôʻʢʪʠ ʪʘ ʾʭ ʙʫʬʝʨʥʽ 

ʟʦʥʠ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʥʝ ʧʨʠʜʘʪʥʠʤʠ ʯʠ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʢʨʘʥʾʠ.  ʎʝʡ ʧʽʜʭʽʜ ʥʘʨʘʟʽ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʷʢ ʜʣʷ ʪʝʨʠʪʦʨʽʾ 

ʩʫʭʦʜʦʣʫ, ʪʘʢ ʽ ʜʣʷ ʘʢʚʘʪʦʨʽʡ [17, 6, 97, 59, 77]. 
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ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʘʡʞʝ ʚʩʽ ʽʩʥʫʶʯʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʤʝʪʦʜʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʜʚʽ ʛʨʫʧʠ: 

- ɯ ï ʤʝʪʦʜʠʢʠ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴ ʽʟ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙôʻʢʪʠ ʪʘ 

ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ (ʧʝʨʝʣʽʢ ʦʙôʻʢʪʽʚ ʽ ʨʦʟʤʽʨʠ ʙʫʬʝʨʥʠʭ ʟʦʥ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʪʠʩʷ) [59, 42, 48, 34, 91, 77] (ʨʠʩ. 1.5); 

- ɯɯ ï ʤʝʪʦʜʠʢʠ, ʷʢʽ ʧʦʜʽʣʷʶʪʴ ʪʝʨʠʪʦʨʽʶ ʥʘ ʩʝʢʪʦʨʠ  ʘʙʦ ʢʦʤʽʨʢʠ ̔  

ʜʣʷ ʢʦʞʥʦʛʦ ʩʝʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʜʘʪʥʦʩʪʽ (ʚʽʜ 0 ʜʦ 1, ʘʙʦ ʚʽʜ çʥʝ 

ʧʨʠʜʘʪʥʘ ʪʝʨʠʪʦʨʽʷè ʜʦ çʜʫʞʝ ʧʨʠʜʘʪʥʘ ʪʝʨʠʪʦʨʽʷè) [6, 97, 30, 39, 61] (ʨʠʩ. 1.6). 

 

ʇʝʨʰʘ ʛʨʫʧʘ ʤʝʪʦʜʠʢ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʷʢ ʧʝʨʝʣʽʢʦʤ ʦʙôʻʢʪʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʚʠʢʣʶʯʝʥʥʶ ʽʟ 

ʟʘʛʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ, ʪʘʢ ʽ 

ʨʦʟʤʽʨʦʤ ʙʫʬʝʨʥʠʭ ʟʦʥ ʜʦʚʢʦʣʘ ʥʠʭ, ʦʩʢʽʣʴʢʠ ʨʦʟʤʽʨ ʙʫʬʝʨʥʠʭ ʟʦʥ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʢʨʘʾʥʠ [54]. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʦʜʘʣʴʰʠʤʠ ʫʤʦʚʘʤʠ ʽ ʦʙʤʝʞʝʥʥʷʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ.  

 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʞʥʘ ʚʚʝʩʪʠ 

ʦʙʤʝʞʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʷʢʘ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʩʪʘʨʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʢʦʥʢʨʝʪʥʦʾ ʘʙʦ ʚʽʨʪʫʘʣʴʥʦʾ ɺɽʋ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʾ ʚʠʙʨʘʥʽ ʚ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ (Ó 4 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 10 ʤ [39]; Ó 7 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 100 ʤ [34]; Ó 4 

ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 100 ʤ ʜʣʷ ʩʫʭʦʜʦʣʫ [91]; Ó 6 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 200 ʤ ʜʣʷ ʦʬʰʦʨʽʚ [91]). 

ʏʘʩʪʦ ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ (Ó 15% ʜʣʷ 

ʩʫʭʦʜʦʣʫ [6]; Ó 20% ʜʣʷ ʩʫʭʦʜʦʣʫ [48]; Ó 30% ʜʣʷ ʩʫʭʦʜʦʣʫ [97]; Ó 25% ʜʣʷ 

ʦʬʰʦʨʽʚ [59]); Ó 37,6% ʜʣʷ ʦʬʰʦʨʽʚ [17]), ʟʘ ʢʣʘʩʦʤ ʚʽʪʨʦʧʦʪʝʥʮʽʘʣʫ [38] ʘʙʦ 

ʟʘ ʧʣʦʱʝʶ ʜʦʩʪʫʧʥʦʾ ʜʽʣʷʥʢʠ [34, 54]. 
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ʈʠʩ. 1.5 ɻʝʦʛʨʘʬʽʯʥʠʡ ʪʘ ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ                                             

ʨʝʩʫʨʩʽʚ [54] 

 

ʈʠʩ. 1.6 ʂʣʘʩʠ ʧʨʠʜʘʪʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ [61] 
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ɼʨʫʛʘ ʛʨʫʧʘ ʤʝʪʦʜʠʢ ʥʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʝʪʘʧʫ ʚʠʢʣʶʯʝʥʥʷ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥ ʽʟ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʪʦʤʽʩʪʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʝʪʘʧ 

ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʫ (ʢʦʝʬʽʮʽʻʥʪʫ) ʧʨʠʜʘʪʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ, ʥʘ ʷʢʽ ʧʦʧʝʨʝʜʥʴʦ 

ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʚʩʶ ʜʦʩʣʽʜʞʫʚʘʥʫ ʪʝʨʠʪʦʨʽʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʠʤ ʚʠʨʘʟʦʤ: 

 

Ὃ ὃẗὪ,      (1.1) 

 

ʜʝ: Ὃ ï ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚ ʤʝʞʘʭ ʢʦʤʽʨʢʠ ʽ, ʢʤ2; 

ὃ ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʢʦʤʽʨʢʠ, ʢʤ2; 

Ὢ ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʜʘʪʥʦʩʪʽ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʩʽ ʚʠʜʠ ʦʙʤʝʞʝʥʴ ʚ ʤʝʞʘʭ 

ʢʦʤʽʨʢʠ [39]. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʨʠʜʘʪʥʦʩʪʽ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʮʽʥʦʢ: 

 

Ὢ  ,     (1.2) 

 

ʜʝ: ui ï ʧʣʦʱʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʚ ʢʦʤʽʨʮʽ ;̔ 

 ai ï ʙʽʥʘʨʥʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʩʦʪʠ (0 ʜʣʷ ʘʙʩʦʣʶʪʥʠʭ ʚʠʩʦʪ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ); 

 ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʜʘʪʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ‫ 

ʧʦʢʨʠʚʫ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʶʻ ʚʽʜ 0 ʜʦ 1, ʜʝ: 

ῐ 0 ï ʤʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ, ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʦʙôʻʢʪʠ ʇɿʌ; 

ῐ 0,5 ï ʣʠʩʪʷʥʠʡ ʣʽʩ, ʯʘʛʘʨʥʠʢʠ; 

ῐ 0,7 ï ʟʝʤʣʽ ʩʽʣʴʩʴʢʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ;  

ῐ 0,8 ï ʩʪʝʧ, ʧʘʩʦʚʠʱʘ; 

ῐ 0,9 ï ʩʘʚʘʥʠ, ʜʽʣʷʥʢʠ ʥʝ ʧʦʢʨʠʪʽ ʨʦʩʣʠʥʥʽʩʪʶ 

ῐ 1 ï ʧʫʩʪʝʣʽ [6, 39]. 
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bi ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʦʙôʻʢʪʽʚ ʇɿʌ (0 ʜʣʷ ʦʙôʻʢʪʽʚ ʇɿʌ, 1 ï ʜʣʷ 

ʨʝʰʪʠ ʪʝʨʠʪʦʨʽʡ); 

ri ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʜʘʪʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʙʤʝʞʝʥʴ ʚʽʪʨʦʚʦʛʦ 

ʨʝʞʠʤʫ [39]. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʩʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 1.7. 

 

ʈʠʩ. 1.7 ʉʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ  [39]. 

1.3 ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ 

 

ʈʦʟʚʠʪʦʢ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʘʚʩʷ ʱʝ ʫ 1978 ʨʦʮʽ, ʢʦʣʠ 

ʨʝʢʪʦʨ ʂʠʾʚʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (ʂʇɯ) ɻ. ɯ. ɼʝʥʠʩʝʥʢʦ ʽʥʽʮʽʶʚʘʚ 

ʩʪʚʦʨʝʥʥʷ ʧʦʣʽʛʦʥʫ çɼʝʩʥʘè. ɺʽʥ ʟʤʽʛ ʧʝʨʝʢʦʥʘʪʠ ʫʨʷʜ ʫ ʚʘʞʣʠʚʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ (12 ʛʘ) ʥʘ ʤʝʞʽ ʂʠʾʚʩʴʢʦʾ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ 
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ʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʙôʻʢʪʘ. ʋ 1979 ʨʦʮʽ ʧʦʣʽʛʦʥ ʙʫʚ ʟʙʫʜʦʚʘʥʠʡ ʽ 

ʩʪʘʚ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽ ʜʦʩʣʽʜʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʙʽʪ. 

ɻʦʣʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʣʘ ʚ ʜʝʤʦʥʩʪʨʘʮʽʾ ʤʦʞʣʠʚʦʩʪʽ ʽʩʥʫʚʘʥʥʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʧʦʩʝʣʝʥʥʷ ʙʝʟ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʝʥʝʨʛʦʤʝʨʝʞʽ. ʅʘ ʧʦʣʽʛʦʥʽ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʧʝʨʰʘ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʋʢʨʘʾʥʠ ï ʚʦʥʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʚʦʩʴʤʠ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʧʦʪʫʞʥʽʩʪʶ ʧʦ 20 ʢɺʪ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʷʢ ʚ 

ʤʝʨʝʞʝʚʦʤʫ, ʪʘʢ ʽ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ [106]. 

ɿ 1991 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʧʦʯʘʣʘʩʷ ʥʦʚʘ ʬʘʟʘ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ. ʇʽʩʣʷ ʟʜʦʙʫʪʪʷ ʥʝʟʘʣʝʞʥʦʩʪʽ ʢʨʘʾʥʘ ʦʪʨʠʤʘʣʘ ʟʥʘʯʥʫ ʯʘʩʪʢʫ 

(ʙʣʠʟʴʢʦ 30%) ʨʘʜʷʥʩʴʢʦʛʦ ʚʽʡʩʴʢʦʚʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ 

ʩʪʠʤʫʣʶʚʘʣʦ ʧʦʰʫʢ ʥʦʚʠʭ ʩʬʝʨ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʛʘʣʫʟʝʡ 

ʩʪʘʣʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʘ, ʷʢʘ ʦʪʨʠʤʘʣʘ ʧʽʜʪʨʠʤʢʫ ʫʨʷʜʫ ʫ ʚʠʛʣʷʜʽ çʂʦʤʧʣʝʢʩʥʦʾ 

ʧʨʦʛʨʘʤʠ ʙʫʜʽʚʥʠʮʪʚʘ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡè, ʟʘʪʚʝʨʜʞʝʥʦʾ ʫ 1994 ʨʦʮʽ. ɺ 

ʨʘʤʢʘʭ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʧʦʯʘʣʦʩʷ ʙʫʜʽʚʥʠʮʪʚʦ ʜʝʨʞʘʚʥʠʭ ɺɽʉ, ʜʣʷ ʷʢʠʭ 

ʦʙʣʘʜʥʘʥʥʷ ʚʠʛʦʪʦʚʣʷʣʠ ʫʢʨʘʾʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ [106]. 

ɺ ʩʝʨʝʜʠʥʽ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʚ ʋʢʨʘʾʥʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʇʨʦʛʨʘʤʘ 

ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʽ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʤʘʣʦʾ ʛʽʜʨʦ- ʪʘ ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ, ʟʘʪʚʝʨʜʞʝʥʘ ʧʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 31.01.1997 ʨʦʢʫ. ɿʘ ʨʽʚʥʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʘ ʥʘ ʪʦʡ ʯʘʩ ʧʦʩʽʜʘʣʘ 21-ʝ ʤʽʩʮʝ ʩʝʨʝʜ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥ ʽ 30-ʝ ʫ ʩʚʽʪʦʚʦʤʫ ʨʝʡʪʠʥʛʫ. ʉʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2007 ʨʦʢʫ ʟʘʛʘʣʴʥʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʪʘʥʦʚʠʣʘ 87 ʄɺʪ, ʘ ʟ ʤʦʤʝʥʪʫ ʾʭ 

ʟʘʧʫʩʢʫ ʫʢʨʘʾʥʩʴʢʽ ɺɽʉ ʚʠʨʦʙʠʣʠ ʪʘ ʧʝʨʝʜʘʣʠ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʫ ʙʣʠʟʴʢʦ 

270 ʤʣʥ ʢɺʪĿʛʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ [155]. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʙʘʟʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʩʪʘʚ ɯʥʩʪʠʪʫʪ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ (ɯɺɽ ʅɸʅʋ), ʩʪʚʦʨʝʥʠʡ ʫ 2003 ʨʦʮʽ. 

ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ, ʽʥʪʝʛʨʘʮʽʾ ɺɽʉ ʫ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʚʽʪʨʦʪʫʨʙʽʥ [106]. 
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ʇʝʨʰʽ ʩʧʨʦʙʠ ʧʨʦʩʪʦʨʦʚʦʾ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʱʝ ʚ ʢʽʥʮʽ 80-ʭ [101] ʪʘ ʥʘ 

ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. [114].  

ɺ ʨʦʙʦʪʽ ɻʦʣʦʚʢʘ ɺ. ʄ. [114] ʚʠʟʥʘʯʝʥʦ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ ʨʝʛʽʦʥʠ 

ʋʢʨʘʾʥʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʚʦʾ ʪʘ ʩʦʥʷʯʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʧʦ ʩʝʟʦʥʘʭ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ 21 ʤʝʪʝʦʩʪʘʥʮʽʾ (ʄʉ) ʋʢʨʘʾʥʠ. ʇʦʙʫʜʦʚʘʥʦ ʧʝʨʰʽ ʢʘʨʪʠ 

ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʧʦʢʘʟʥʠʢʫ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʧʦʥʘʜ 4 ʤ/ʩ ʪʘ ʧʦʥʘʜ 5 ʤ/ʩ.  ʈʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ ʙʫʣʦ 

ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽ ʾʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʠʚʘʣʦʩʪʽ çʨʦʙʦʯʠʭè 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ. ɼʣʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʥʘʜ 4 ʤ/ʩ ʙʫʣʦ ʚʠʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʛʨʘʜʘʮʽʾ: 

- ʊ > 300 ʜʽʙ; 

- 160 < ʊ <  250 ʜʽʙ; 

- ʊ < 50 ʜʽʙ. 

ɼʣʷ ʰʚʠʜʢʦʩʪʝʡ Ó 5 ʤ/ʩ (ʨʠʩ. 1.8): 

- ʊ > 300 ʜʽʙ; 

- 170 < ʊ <  250 ʜʽʙ; 

- 100 < ʊ <  170 ʜʽʙ; 

- ʊ < 100 ʜʽʙ; 

- ʊ = 0. 

ɺ ʇʨʦʛʨʘʤʽ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʪʘ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘ ʤʘʣʦʾ ʛʽʜʨʦ- ̔  ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʠ 1997 ʨʦʢʫ 

[155] ʚʧʝʨʰʝ ʙʫʣʦ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʝʥʦ ʟʘʛʘʣʴʥʠʡ, ʪʝʭʥʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʦ-

ʜʦʮʽʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣʠ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ. ɿʘʛʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʥʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʽʚ ʩʪʘʥʦʚʠʪʴ 270 ʤʣʨʜ. ʢɺʪĿʛʦʜ/ʨʽʢ, ʪʝʭʥʽʯʥʠʡ ï 

30 ʤʣʨʜ. ʢɺʪĿʛʦʜ/ʨʽʢ (11% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ), ʘ ʝʢʦʥʦʤʽʯʥʦ-ʜʦʮʽʣʴʥʠʡ ï 

3,8 ʤʣʨʜ. ʢɺʪĿʛʦʜ/ʨʽʢ (12,6% ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ). ɺ ʪʝʢʩʪʽ ʇʨʦʛʨʘʤʠ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʚʠʟʥʘʯʝʥʦ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ ʨʘʡʦʥʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ (ʩʭʽʜʥʽ ʯʘʩʪʠʥʠ ʉʫʤʩʴʢʦʾ ʪʘ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʆʜʝʩʴʢʘ, 
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ʄʠʢʦʣʘʾʚʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʽ, ɸʈ ʂʨʠʤ ʪʘ 

ʂʘʨʧʘʪʩʴʢʽ ʛʦʨʠ). 

 

 

ʈʠʩ. 1.8 ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʧʦʥʘʜ 5 ʤ/ʩ [114] 

 

ɺ ɸʪʣʘʩʘʭ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʦʩʣʽʜʥʠʢʘʤʠ ɯɺɽ ʅɸʅʋ ʚ 2001-2012 ʨʨ. [100] 

ʥʘʚʝʜʝʥʦ ʢʘʨʪʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʥʘ ʷʢʽʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʫ ʥʘ ʨʽʟʥʠʭ 

ʚʠʩʦʪʘʭ (15, 30 60 ʪʘ 100 ʤ), ʟʦʢʨʝʤʘ ʧʨʠʨʦʜʥʽʡ ʪʘ ʪʝʭʥʽʯʥʦ-ʜʦʩʷʞʥʠʡ 

ʧʦʪʝʥʮʽʘʣʠ. ʊʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʧʨʠ ʮʴʦʤʫ ʫʤʦʚʥʦ ʧʦʜʽʣʝʥʘ ʥʘ 4 ʨʝʛʽʦʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ (ʨʠʩ. 1.9). 

ʋ ʧʨʘʮʽ ʥʘʫʢʦʚʮʽʚ ʋʢʨʅɼɻʄɯ  2003 ʨ. [127] ʧʨʦʚʦʜʠʣʦʩʷ ʢʦʤʧʣʝʢʩʥʝ 

ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʧʦʪʝʥʮʽʘʣʦʤ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʢʣʽʤʘʪʠʯʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʥʠʢʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ: 

ʩʝʨʝʜʥʷ ʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ (ʜʘʻ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʣʽʤʘʪʠʯʥʠʡ 
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ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʫʜʴ-̫ ʢʦʛʦ ʨʘʡʦʥʫ) ʪʘ ʾʾ ʤʽʥʣʠʚʽʩʪʴ; ʧʠʪʦʤʘ 

ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʩʫʤʘʨʥʽ ʧʦʪʝʥʮʽʡʥʽ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʽ ʫʪʠʣʽʟʦʚʘʥʘ 

ʚʽʪʨʦʚʘ ʝʥʝʨʛʽʷ; ʪʨʠʚʘʣʽʩʪʴ ʝʥʝʨʛʦʘʢʪʠʚʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʰʪʠʣʶ; ʙʝʟʧʝʨʝʨʚʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ (ʷʢ ʢʨʠʪʝʨʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʪʨʦʘʛʨʝʛʘʪʽʚ). ʅʘʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʠʜʽʣʝʥʠʭ ʨʘʡʦʥʽʚ 

ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʨʘʥʛ ʚʽʪʨʦʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ.  

 

 

ʈʠʩ. 1.9 ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [100] 

 

ʂʨʽʤ ʪʦʛʦ, ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʘʪʣʘʩʽ ʋʢʨʘʾʥʠ 2007 ʨ. [141] ʪʘʢʦʞ ʻ ʨʷʜ ʢʘʨʪ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʚʽʪʨʦʚʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʢʘʨʪʠ ʨʦʟʧʦʜʽʣʫ 

ʚʽʪʨʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʫ ʩʽʯʥʽ ʪʘ ʣʠʧʥʽ ʪʘ ʢʘʨʪʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ (ʟʘ ʣʽʪʥʽʡ ʪʘ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ), ̫ ʢʽ ʦʭʦʧʣʶʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʩʝʨʝʜʥʽ h ʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 15 ʥʘʜ 

ʨʽʚʥʝʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʧʠʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ, ʷʢʘ ʚʠʨʦʙʣʷʪʠʤʝʪʴʩʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ.  

ɺ ʨʦʙʦʪʽ ʄʘʢʘʨʦʚʩʴʢʦʛʦ ɭ. ʃ. [138] ʚʧʝʨʰʝ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʝ ʣʠʰʝ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʘʣʦʚʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʚʽʪʨʦʚʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 
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ʧʦʪʝʥʮʽʘʣʫ, ʘ ʡ ʤʝʪʦʜʠʢʫ ʾʭ ʨʦʟʨʘʭʫʥʢʫ.  ʎʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ 

ʧʦʧʝʨʝʜʥʽʡ ʦʙʨʘʭʫʥʦʢ ʜʦʩʪʫʧʥʠʭ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ ʧʣʦʱ (ʟʦʢʨʝʤʘ ʟ 

ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ ʫʨʙʘʥʽʟʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ, ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʣʽʩʠ, 

ʟʘʣʽʟʥʠʯʥʽ ʪʘ ʘʚʪʦ-ʤʘʛʽʩʪʨʘʣʽ ʟ 300 ʤ ʙʫʬʝʨʥʦʶ ʟʦʥʦʶ ʜʦʚʢʦʣʘ ʥʠʭ, ʪʘ ʟʝʤʣʽ, 

ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ɺɽʋ 2-ʤʝʛʘʚʘʪʥʦʛʦ 

ʢʣʘʩʫ (ʱʽʣʴʥʽʩʪʴ ʨʦʟʩʪʘʥʦʚʢʠ 5 ɺɽʋ ʥʘ 1 ʢʤ2). ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ  ʜʘʥʽ h ʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʽʟ  187 ʤʝʪʝʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʟʘ 30-

ʨʽʯʥʠʡ ʧʝʨʽʦʜ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʫʧʥʽ ʧʣʦʱʽ ʙʫʣʠ 

ʦʙʤʝʞʝʥʽ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ 

(< 6 ʤ/ʩ, 6-7 ʤ/ʩ, >7 ʤ/ʩ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʛʘʣʴʥʠʡ ʪʝʭʥʽʯʥʦ-ʜʦʩʷʞʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʫʣʦ ʦʮʽʥʝʥʦ ʚ 393,19 ɻɺʪ 

(ʨʠʩ. 1.10). 

 

 

ʈʠʩ. 1.10 ʂʘʨʪʘ ʚʽʪʨʦʚʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [138] 

 

ʆʧʠʩʘʥʠʡ ʚ [138] ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʜʦʩʠʪʴ 

ˇʨʫʥʪʦʚʥʠʤ ʽ ʚʨʘʭʦʚʫʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʪʝ ʥʘ ʤʦʶ ʜʫʤʢʫ, 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 187 ʄʉ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʚʝʨʠʬʽʢʘʮʽʾ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʚʽʪʝʨ, ʷʢʫ ʚʦʥʠ ʥʘʜʘʶʪʴ ̒ ʥʝʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. ɺ [108] ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʣʠʰʝ 70 ʄʉ, ʜʘʥʽ ʷʢʠʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʘʣʽʜʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ.  ʂʨʽʤ ʪʦʛʦ, ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʧʝʨʝʣʽʢʫ ʜʦʩʪʫʧʥʠʭ 

ʧʣʦʱ ʟʝʤʝʣʴ, ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ, ʪʘʢʦʞ ʻ ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʨʘʢʪʠʢʘ 

ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʤʽʩʪʠʪʴ ʧʨʝʮʝʜʝʥʪʠ, ʢʦʣʠ ɺɽʋ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʧʦ ʪʝʨʠʪʦʨʽʾ ʨʦʟʜʽʣʴʥʠʭ ʣʽʩʦʩʤʫʛ ʤʽʞ ʧʦʣʷʤʠ ʽ ʥʝ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʽʣʴʩʴʢʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʟʘ ʾʭ ʧʨʷʤʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ 

ɹʦʪʽʾʚʩʴʢʘ ɺɽʉ). 

ɺ ɸʪʣʘʩʽ ɯɺɽ ʅɸʅʋ 2020 ʨ. ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦ-ʜʦʩʷʞʥʦʛʦ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʤʽʩʪʠʚ ʧʦʜʽʣ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘ ʛʝʦʛʨʘʬʽʯʥʽ ʟʦʥʠ 

(ʩʪʝʧ, ʣʽʩʦʩʪʝʧ, ʣʽʩ ʽ ʛʦʨʠ), ʙʘʟʫʶʯʠʩʴ ʥʘ  ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ 

ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʚʽʪʨʦʚʠʡ ʨʝʞʠʤ ʻ ʦʜʥʦʨʽʜʥʠʤ [98, 134]. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 40 ʄʉ, ɺɽʋ 3-ʤʝʛʘʚʘʪʥʦʛʦ ʢʣʘʩʫ 

(ʱʽʣʴʥʽʩʪʴ ʨʦʟʩʪʘʥʦʚʢʠ 4 ɺɽʋ ʥʘ 1 ʢʤ2). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʦʙʤʝʞʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ (0.31 ʜʣʷ  

ʦʥʰʦʨʥʠʭ ɺɽʉ ʪʘ  0.45  ʜʣʷ  ʦʬʰʦʨʥʠʭ ɺɽʉ). ɸʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʛʝʦʛʨʘʬʽʯʥʽ 

ʫʤʦʚʠ ʩʫʭʦʜʦʣʫ ʋʢʨʘʾʥʠ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʽʟ ʟʘʛʘʣʴʥʦʶ 

ʧʦʪʫʞʥʽʩʪʶ 438 ɻɺʪ. ʈʘʟʦʤ ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʦʬʰʦʨʥʠʭ ɺɽʉ, ʟʘʛʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪ̔ ɺɽʉ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 688 ɻɺʪ ʧʨʠ 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʦʤʫ ʤʽʥʽʤʘʣʴʥʦʤʫ ʂʅɺʇ=0.36. ʆʯʽʢʫʚʘʥʠʡ ʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2 200 ʤʣʨʜ ʢɺʪĿʛʦʜ [134] (ʨʠʩ. 1.11). 

ɺ ʮʽʣʦʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ [98] ʥʝ ʩʫʧʝʨʝʯʠʣʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʩʧʝʨʪʽʚ, ʧʨʦʪʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʫ ʧʣʦʱ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ, ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ, ʱʦ ʻ ʜʦʩʠʪʴ ʩʫʙôʻʢʪʠʚʥʠʤ ʢʨʠʪʝʨʽʻʤ.  
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ʈʠʩ. 1.11 ʇʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ [98] 

 

ʑʦʜʦ ʦʬʰʦʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ The World 

Bank ʚ 2020 ʨʦʮʽ ʦʧʫʙʣʽʢʫʚʘʚ ʚ ʩʚʦʾʡ ʜʦʧʦʚʽʜʽ ʧʦʢʘʟʥʠʢ 251 ɻɺʪ ʜʣʷ ʋʢʨʘʾʥʠ 

(ʨʠʩ. 1.12) [62].  

ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ 

ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʟ ʬʽʢʩʦʚʘʥʠʤ ʪʠʧʦʤ ʬʫʥʜʘʤʝʥʪʫ ʜʦ ʛʣʠʙʠʥ 200 ʤ ʪʘ ɺɽʋ ʟ 

ʧʣʘʚʫʯʠʤ ʪʠʧʦʤ ʬʫʥʜʘʤʝʥʪʫ ʜʣʷ ʛʣʠʙʠʥ ʚʽʜ 200 ʜʦ 1000 ʤ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʙʫʣʦ ʧʦʻʜʥʘʥʦ ʢʘʨʪʫ ʛʣʠʙʠʥ ʟ ʢʘʨʪʦʶ ʚʽʪʨʽʚ ʽʟ Global 

Wind Atlas [34]. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʟ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ ʩʫʜʥʦʧʣʘʚʥʽ ʢʦʨʠʜʦʨʠ ʪʘ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʧʪʘʭʽʚ, ʘ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ï ʧʨʦʚʝʜʝʥʦ ʦʙʤʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ (7-8 ʤ/ʩ ʪʘ > 8 ʤ/ʩ). ɼʣʷ ʪʝʨʠʪʦʨʽʡ ʟ 

ʩʝʨʝʜʥʽʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʪʨʫ  7-8 ʤ/ʩ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʱʽʣʴʥʽʩʪʴ ʨʦʟʩʪʘʥʦʚʢʠ 

3 ʄɺʪ/ʢʤ2, ʘ ʜʣʷ > 8 ʤ/ʩ - 4 ʄɺʪ/ʢʤ2. ʂʨʽʤ ʪʦʛʦ ʚ ʨʦʟʨʘʭʫʥʦʢ ʥʝ ʙʨʘʣʠʩʷ 

ʜʽʣʷʥʢʠ ʟ ʧʣʦʱʝʶ ʤʝʥʰʝ 10 ʢʤ2 [34]. 

 



50 

 

 

ʈʠʩ. 1.12 ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʦʬʰʦʨʥʠʭ ɺɽʉ ʚ ʋʢʨʘʾʥʽ [62] 

ɺ ʮʽʣʦʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʘʶʪʴ ɸʈ ʂʨʠʤ ʪʘ ʧʽʚʜʝʥʥʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʷʢ ʪʘʢʽ, 

ʱʦ ʻ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ, ʧʨʦʪʝ, 

ʱʦʜʦ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ̒ ʜʦʩʠʪʴ ʢʦʥʪʨʘʚʝʨʩʽʡʥʠʤʠ.  

ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʦʛʦ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʤʘ̒  

ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʟ 

ʯʘʩʦʤ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʥʘʜʽʡʥʠʭ ʪʘ 
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ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʨʷʜʘʭ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʪʘ ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʘʢʚʘʪʦʨʽʡ ʫʢʨʘʾʥʩʴʢʠʭ ʤʦʨʽʚ 

ʧʦʪʨʝʙʫʻ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʦʪʨʠʤʘʥʠʭ 

ʤʝʪʦʜʦʤ ʨʝʘʥʘʣʽʟʫ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ. ʊʘʢʦʾ ʞ ʦʮʽʥʢʠ 

ʧʦʪʨʝʙʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ. 

ʎʝ ʬʦʨʤʫʻ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʦʢʨʝʤʘ:  

- ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʦʥʰʦʨʥʦʾ ʡ 

ʦʬʰʦʨʥʦʾ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʫ ʩʚʽʪʽ, ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʨʠʥʢʦʚʽ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʯʠʥʥʠʢʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʜʦʩʣʽʜʠʪʠ ʥʘʷʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʚʩʪʘʥʦʚʠʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʪʘ ʧʨʠʯʠʥʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʨʝʟʫʣʴʪʘʪʘʭ. 

- ɺʩʪʘʥʦʚʠʪʠ  ̔ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʩʘʤʝ: 

- ʟʜʽʡʩʥʠʪʠ ʚʘʣʽʜʘʮʽʶ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, 

ʦʪʨʠʤʘʥʠʭ ʟ ʤʝʨʝʞʽ ʤʝʪʝʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ, ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʦʜʥʦʨʽʜʥʦʩʪʽ; 

ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʣʽʢ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʦʮʽʥʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ 

ʜʦʧʦʚʥʝʥʥʷ ʙʘʟʠ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʫ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʘʥʠʭ ʧʦ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ; 

- ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʥʝʣʽʥʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

ʚʽʪʨʫ ʥʘ ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʯʠʥʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʨʦʟʤʽʱʝʥʥʷ 

ʚʽʪʨʦʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ, ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʝʣʽʢ 

ʪʝʨʠʪʦʨʽʡ ʽ ʙʫʬʝʨʥʠʭ ʟʦʥ, ʚʠʢʣʶʯʝʥʠʭ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʫ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʪʝʨʠʪʦʨʽʡ ʥʘ ʩʫʭʦʜʦʣʽ ʪʘ ʚ 

ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

- ʉʬʦʨʤʫʣʶʚʘʪʠ ʟʘʜʘʯʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʨʦʙʠʪʠ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʽ ʘʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ 

ʩʫʭʦʜʦʣʫ ʪʘ ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. 
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- ɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ɺɽʉ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶ, ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʚʠʙʨʘʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʂɺʅʇ) ʥʘ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʦʚʝʩʪʠ 

ʘʧʨʦʙʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

 

1.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

1. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ 

ʦʥʰʦʨʥʦʾ ʪʘ ʦʬʰʦʨʥʦʾ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʪʝʥʜʝʥʮʽʾ ʥʘ ʨʠʥʢʫ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ ʪʘ ʬʘʢʪʦʨʠ, ʱʦ ʾʭ ʩʧʨʠʯʠʥʶʶʪʴ. 

2. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʦʛʣʷʜʫ ʽʩʥʫʶʯʠʭ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʟʘ ʦʙô̒ ʢʪʦʤ ʽ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʧʦʥʷʪʽʡʥʦ-

ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ. 

3. ɿôʷʩʦʚʘʥʦ, ʱʦ ʚʩʽ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙʤʝʞʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʝʪʘʧʽ 

ʚʠʷʚʣʝʥʥʷ ʧʣʦʱ, ʜʦʩʪʫʧʥʠʭ ʪʘ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ. 

4. ɺʠʷʚʣʝʥʦ ʜʚʽ ʛʨʫʧʠ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. 

5. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʝʥʮʽʘʣʽʚ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʦʪʨʠʤʘʥʽ ʷʢ 

ʫʢʨʘʾʥʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʪʘʢ ʽ ʛʨʫʧʘʤʠ ʚʯʝʥʠʭ ʽʟ ʽʥʰʠʭ ʢʨʘʾʥ, ʟôʷʩʦʚʘʥʦ 

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʝʷʢʠʭ ʟ ʥʠʭ, ʚʠʷʚʣʝʥʦ ʧʨʠʯʠʥʠ ʨʦʟʙʽʞʥʦʩʪʝʡ ʚ 

ʦʮʽʥʢʘʭ.  
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ʈʆɿɼɯʃ 2 

ɯʅʌʆʈʄɸʎɯʁʅɸ ɹɸɿɸ ɼʆɺɻʆʉʊʈʆʂʆɺʀʍ ʉʇʆʉʊɽʈɽɾɽʅʔ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɺɯʊʈʋ ɺ ʋʂʈɸɰʅɯ 

 

ʐʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʻ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘ ʷʢʠʭ ʙʘʟʫʶʪʴʩʷ 

ʚʩʽ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ.  

ɺʽʪʝʨ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʤʽʥʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ, 

ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ (ʨʦʟʧʦʜʽʣʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ ʧʦ ʪʝʨʠʪʦʨʽʾ), ʘ ʡ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʽʩʮʝʚʦʩʪʽ (ʨʝʣʴʻʬ, ʭʘʨʘʢʪʝʨ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʰʢʦʜ ʷʢ 

ʧʨʠʨʦʜʥʴʦʛʦ ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ) [83]. 

ɺʽʪʨʦʚʠʡ ʨʝʞʠʤ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʫʤʦʚʣʶʻʪʴʩʷ ʤʘʢʨʦʮʠʨʢʫʣʷʮʽʡʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʚ ʘʪʤʦʩʬʝʨʽ, ʪʦʙʪʦ ʧʦʣʦʞʝʥʥʷʤ ʙʘʨʠʯʥʠʭ ʮʝʥʪʨʽʚ ʥʘʜ ɭʚʨʘʟʽʻʶ ʪʘ 

ɸʪʣʘʥʪʠʢʦʶ. ɺ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʽ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ  ʦʨʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʨʽʻʥʪʘʮʽʾ ʜʦʣʠʥ, ʥʘʷʚʥʦʩʪʽ ʚʦʜʦʡʤ, ʤʦʨʽʚ ʪʦʱʦ [129]. 

ʋ ʨʽʯʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʜʣʷ ʋʢʨʘʾʥʠ 

ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʟʦʥʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʚʽʜ ʦʩʽ ɺʦʻʡʢʦʚʘ (ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʧʨʠʙʣʠʟʥʦ ʚ ʥʘʧʨʷʤʢʫ ɹʘʣʪʘ ï ɼʥʽʧʨʦ ï ʃʫʛʘʥʩʴʢ). ɺʽʩʴ ɺʦʻʡʢʦʚʘ 

ʘʙʦ ɺʝʣʠʢʘ ʚʽʩʴ ɭʚʨʘʟʽʡʩʴʢʦʛʦ ʤʘʪʝʨʠʢʘ ï ʫʤʦʚʥʘ ʣʽʥʽʷ ʤʽʞ ʟʦʥʦʶ ʚʠʩʦʢʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ɭʚʨʘʟʽʡʩʴʢʦʛʦ ʤʘʪʝʨʠʢʘ ʪʘ ʟʦʥʦʶ ʧʦʥʠʞʝʥʦʛʦ ʪʠʩʢʫ, ʱʦ 

ʣʝʞʠʪʴ ʧʨʠʙʣʠʟʥʦ ʚʟʜʦʚʞ ʧʘʨʘʣʝʣʽ 50Á ʧʥ. ʰ. [111]. ʅʘ ʧʽʚʥʦʯʽ ʚʽʜ ʦʩʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʚʽʪʨʠ ʽʟ ʟʘʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ (ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ, ʟʘʭʽʜʥʽ, ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʽ). ʅʘ ʧʽʚʜʝʥʴ ʚʽʜ ʦʩʽ ʜʦ ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ ʜʦʜʘʶʪʴʩʷ ʩʭʽʜʥʽ ʽ ʧʽʚʥʽʯʥʦ ï 

ʩʭʽʜʥʽ. ʅʘ ʇʽʚʜʝʥʥʦʤʫ ʙʝʨʝʟʽ ʂʨʠʤʫ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʚʽʪʨʠ ʟʘʭʽʜʥʽ ʽ 

ʧʽʚʥʽʯʥʦ ï ʟʘʭʽʜʥ ̔[143]. 

ɺʟʠʤʢʫ ʪʝʥʜʝʥʮʽʷ ʨʦʟʧʦʜʽʣʫ ʚʽʪʨʫ ʚ ʮʽʣʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʪʦʤʫ ʱʦ 

ʧʦʚʽʪʨʷʥʽ ʤʘʩʠ ʩʧʨʷʤʦʚʘʥʽ ʜʦ ʦʙʣʘʩʪʽ ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʥʘʜ ʏʦʨʥʠʤ ʤʦʨʝʤ. 

ʈʘʡʦʥ, ʜʝ ʚʽʜʤʽʯʘʻʪʴʩʷ ʚʽʪʨʠ ʟʘʭʽʜʥʠʭ ʨʫʤʙʽʚ, ʟʘʡʤʘʻ ʣʠʰʝ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʽ 
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ʯʘʩʪʢʦʚʦ ʮʝʥʪʨʘʣʴʥʽ ʨʘʡʦʥʠ. ɺ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʪʨʠ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʥʘ ʇʽʚʜʝʥʥʦʤʫ ʙʝʨʝʟʽ ʂʨʠʤʫ ï ʧʽʚʥʽʯʥʦ ï ʟʘʭʽʜʥʽ ʽ ʟʘʭʽʜʥʽ 

[127]. 

ʅʘʚʝʩʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʙʘʨʠʯʥʦʛʦ ʧʦʣʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟ 

ʦʜʥʘʢʦʚʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʤʦʞʣʠʚʽ ʚʽʪʨʠ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 

ʪʝʨʠʪʦʨʽʾ (ʥʘ ʧʽʚʥʦʯʽ, ʩʭʦʜʽ ʽ ʧʽʚʜʥʽ), ʧʝʨʝʚʘʞʘʶʪʴ ʩʭʽʜʥʽ ʽ ʧʽʚʜʝʥʥʦ ï ʩʭʽʜʥʽ 

ʚʽʪʨʠ, ʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ï ʧʽʚʜʝʥʥʽ ʪʘ ʧʽʚʜʝʥʥʦ ï ʩʭʽʜʥʽ [127].  

ʃʽʪʥʽʡ ʪʠʧ ʨʦʟʧʦʜʽʣʫ ʚʽʪʨʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʯʝʨʚʥʽ, ʟʤʝʥʰʫʶʪʴʩʷ 

ʙʘʨʠʯʥʽ ʛʨʘʜʽʻʥʪʠ, ʽʟʦʙʘʨʠ ʥʘʙʫʚʘʶʪʴ ʥʘʧʨʷʤʢʫ ʙʣʠʟʴʢʦʛʦ ʜʦ ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ. 

ɺ ʦʩʥʦʚʥʦʤʫ ʚʽʜʤʽʯʘʶʪʴʩʷ ʧʽʚʥʽʯʥʦ ï ʟʘʭʽʜʥʽ ʽ ʟʘʭʽʜʥʽ ʚʽʪʨʠ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʪʠʣʦʚʦʶ ʯʘʩʪʠʥʦʶ ʟʘʭʽʜʥʠʭ ʮʠʢʣʦʥʽʚ. ʋ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʚʽʪʨʠ  ʧʽʚʥʽʯʥʦʛʦ ʥʘʧʨʷʤʢʫ [127]. 

ɺʦʩʝʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʘ ʟʤʽʥʘ ʣʽʪʥʽʭ ʩʠʥʦʧʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʟʠʤʦʚʽ. ʋ ʧʽʚʥʽʯʥʦ ï ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ, ʥʘ ʇʦʣʽʩʩʽ ʽ ʯʘʩʪʢʦʚʦ ʚ ʃʽʩʦʩʪʝʧʫ 

ʚʽʜʤʽʯʘʶʪʴʩʷ ʚʽʪʨʠ ʟʘʭʽʜʥʠʭ ʨʫʤʙʽʚ. ʋ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʪʘ ʚ ʨʽʚʥʠʥʥʦʤʫ 

ʂʨʠʤʫ ʨʽʟʢʦ ʚʠʨʘʞʝʥʘ ʟʦʥʘ ʧʽʚʥʽʯʥʠʭ  ʪʘ ʧʽʚʥʽʯʥʦ ï ʩʭʽʜʥʠʭ ʚʽʪʨʽʚ. ʎʽ ʞ ʚʽʪʨʠ 

ʧʘʥʫʶʪʴ ʽ ʚ ʧʨʠʤʦʨʩʴʢʠʭ ʨʝʛʽʦʥʘʭ, ʜʝ ʙʨʠʟʦʚʘ ʮʠʨʢʫʣʷʮʽʷ ʫ ʚʝʨʝʩʥʽ ʩʣʘʙʰʘʻ. 

ʅʘ ʢʨʘʡʥʴʦʤʫ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʽʪʨʠ ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ [127]. 

ʈʝʻʩʪʨʘʮʽʷ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʤʝʨʝʞʝʶ ʄʉ ʋʢʨʘʾʥʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 187 ʄʉ [163]. ʉʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ 

ʨʦʟʠ ʚʽʪʨʽʚ ʜʣʷ ʨʷʜʫ ʄʉ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.1. 

ɺʽʪʨʦʚʠʡ ʨʝʞʠʤ ʫ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ, 

ʧʨʦʪʷʞʥʦʩʪʽ ʪʘ ʦʨʽʻʥʪʘʮʽʾ ʩʭʠʣʽʚ, ʯʝʨʛʫʚʘʥʥʷ ʭʨʝʙʪʽʚ, ʫʣʦʛʦʚʠʥ ʽ ʨʽʯʢʦʚʠʭ 

ʜʦʣʠʥ. ʋ ʮʠʭ ʨʝʛʽʦʥʘʭ ʟʘʛʘʣʴʥʽ ʯʠʥʥʠʢʠ ʚʽʜʽʛʨʘʶʪʴ ʤʝʥʰʫ ʨʦʣʴ, ʘ ʧʝʨʝʚʘʞʘʶʪʴ 

ʦʨʦʛʨʘʬʽʯʥʽ ʨʦʟʠ ʚʽʪʨʽʚ. ɺʦʜʥʦʯʘʩ ʥʘ ʚʝʨʰʠʥʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ 

ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʥʘʧʨʷʤ ʚʽʪʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ ʟʘʭʽʜʥʠʤ ʽ ʩʭʽʜʥʠʤ 

ʧʝʨʝʥʝʩʝʥʥʷʤ ʧʦʚʽʪʨʷ ʫ ʚʽʣʴʥʽʡ ʘʪʤʦʩʬʝʨʽ [129].  

ɺʘʞʣʠʚʦʶ, ʘ ʜʣʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚʠʟʥʘʯʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ ʻ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ. ɺʧʨʦʜʦʚʞ ʨʦʢʫ ʧʦʩʣʽʜʦʚʥʽ ʟʤʽʥʠ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʮʽʣʢʦʤ ʯʽʪʢʦ.  
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ʘ) ɸʄʉʎ ʈʽʚʥʝ ʙ) ɸʄʉʎ ʊʝʨʥʦʧʽʣʴ 

  

ʚ) ɸʄʉʎ ɼʦʥʝʮʴʢ ʛ) ɸʄʉʎ ʉʽʤʬʝʨʦʧʦʣʴ 

  

ˇ) ɸʄʉʎ ʄʠʢʦʣʘʾʚ ʜ) ʄʉ ʄʘʨʽʫʧʦʣʴ 

ʈʠʩ. 2.1 ʉʝʨʝʜʥʽʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʚʽʪʨʽʚ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ʥʘ ʄʉ                          

ʋʢʨʘʾʥʠ (1991-2009 ʨʨ.) 

ʅʘʡʙʽʣʴʰʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʤʘʡʞʝ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʬʽʢʩʫʻʪʴʩʷ ʚ ʣʶʪʦʤʫ, ʽʥʦʜʽ ʮʝʡ ʤʘʢʩʠʤʫʤ ʧʨʠʧʘʜʘʻ ʥʘ ʩʽʯʝʥʴ, ʣʠʩʪʦʧʘʜ 
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ʘʙʦ ʛʨʫʜʝʥʴ. ʅʘʡʤʝʥʰʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʽʜʤʽʯʘʶʪʴʩʷ ʚʣʽʪʢʫ, ʢʦʣʠ ʪʝʨʠʪʦʨʽʷ 

ʋʢʨʘʾʥʠ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ɸʟʦʨʩʴʢʦʛʦ ʘʥʪʠʮʠʢʣʦʥʫ, ʘ ʮʠʢʣʦʥʽʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʣʘʙʣʝʥʘ. ʋ ʣʠʧʥʽ ï ʩʝʨʧʥʽ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ɿʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ (ʥʘ ʧʽʚʥʦʯʽ ʜʦ 3-4 ʤ/ʩ, 

ʥʘ ʧʽʚʜʥʽ ï ʜʦ 5-6 ʤ/ʩ), ʚʽʜʤʽʯʘʻʪʴʩʷ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʽ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʩʝʟʦʥʥʠʤʠ ʙʘʨʠʯʥʦ ï ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʦʨʦʛʨʘʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʪʝʤʧʝʨʘʪʫʨʥʦʶ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ (ʨʠʩ. 2.2). 
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ʂʠʾʚ ʃʴʚʽʚ ʇʦʣʪʘʚʘ ʃʫʛʘʥʩʴʢ

ʗʣʪʘ ʇʦʞʝʞʝʚʩʴʢʘɸʡ-ʇʝʪʨʽ
 

ʈʠʩ. 2.2 ʈʽʯʥʠʡ ʭʽʜ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ [131] 

 

ʇʨʦʛʥʦʟ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʦʮʽʣʴʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ɺɽʉ. ʆʩʥʦʚʦʶ ʜʣʷ 



57 

 

ʮʴʦʛʦ ʧʨʦʛʥʦʟʫ ʩʣʫʛʫʻ ʨʦʟʨʘʭʫʥʦʢ ʜʣʷ ʦʜʥʽʻʾ ɺɽʋ, ʤʦʜʝʣʴ ʷʢʦʾ ʦʙʠʨʘʻʪʴʩʷ ʥʘ 

ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʦʞʥʦʾ ɺɽʋ ʟʘʟʥʘʯʝʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʫʞʥʦʩʪʽ (power curve) ï ʪʘʙʣʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ, ʷʢʘ ʟʽʩʪʘʚʣʷʻ 

ʧʝʚʥʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʋ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʚʽʪʨʫ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ɺɽʉ, ʚʠʢʦʥʘʥʽ ʥʘ ʚʠʩʦʪʽ ʦʩʽ 

ʨʦʪʦʨʘ ɺɽʋ. ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʄʆ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʪʨʠʚʘʣʽʩʪʶ ʥʝ ʤʝʥʰʝ 10 ʨʦʢʽʚ [157]. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʪʨʫ ʥʘ ʢʦʥʢʨʝʪʥʽʡ 

ʄʉ, ʩʣʽʜ ʨʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʥʝ ʤʝʥʰʝ 10 ʨʦʢʽʚ), 

ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʙʫʣʠ ʜʦʪʨʠʤʘʥʽ ʪʘʢʽ ʫʤʦʚʠ: 

ῐ ʩʝʨʝʜʥʽʡ ʛʨʘʜʫʩ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʄʉ ʥʝ ʧʝʨʝʚʠʱʫʻ 

5Á ʪʘ ʥʝ ʟʘʟʥʘʚʘʚ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ; 

ῐ ʥʝʟʤʽʥʥʘ ʚʠʩʦʪʘ ʪʘ ʪʠʧ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ; 

ῐ ʥʝʟʤʽʥʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʤʘʡʜʘʥʯʠʢʘ ʄʉ [108]. 

ɸʥʘʣʽʟ ʤʝʪʘʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʪʘ ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʋ ʨʘʟʽ 

ʚʠʷʚʣʝʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʦʪʨʝʙʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʫʤʦʚ ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʄʉ. 

 

2.1 ʏʘʩʦʚʘ ʪʘ ʧʨʦʩʪʦʨʦʚʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʪʨʫ ʥʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʷʭ ʋʢʨʘʾʥʠ 

 

ʑʦʙ ʦʮʽʥʠʪʠ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄʉ ʪʘ ʫʥʠʢʥʫʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟʘʟʥʘʯʝʥʠʤ ʚʠʤʦʛʘʤ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʤʝʪʘʜʘʥʠʭ. 
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ɼʞʝʨʝʣʦʤ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʂʣʽʤʘʪʠʯʥʠʡ ʜʦʚʽʜʥʠʢ [128], ʫ ʷʢʦʤʫ 

ʤʽʩʪʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʽʚ ʘʙʦ ʩʪʘʥʮʽʡ, ʟʤʽʥʫ ʪʠʧʽʚ ʽ 

ʚʠʩʦʪʠ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʧʠʩʠ ʚ ʜʦʚʽʜʥʠʢʫ 

ʥʘʜʘʶʪʴ ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʾ, ʘ ʪʘʢʦʞ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠʣʝʛʣʠʭ ʣʘʥʜʰʘʬʪʽʚ, ɦʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʧʦʢʘʟʽʚ, 

ʱʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʨʠʣʘʜʘʤʠ. ʊʘʢʦʞ ʫ ʜʦʚʽʜʥʠʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʽʚ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʨʦʢʠ ʟʘʤʽʥʠ ʧʨʠʣʘʜʽʚ ʪʘ ʟʤʽʥʫ ʾʭ ʚʠʩʦʪʠ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʥʘ 

ʦʜʥʦʨʽʜʥʽʩʪʴ (ʜʦʚʝʩʪʠ, ʱʦ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʚʠʙʽʨʢʦʚʠʤʠ ʩʝʨʝʜʥʽʤʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʝʽʩʪʦʪʥʦ  ʁ(ʚʠʧʘʜʢʦʚʦ )ʁ ʽʟ ʟʘʜʘʥʦʶ ʥʘʜʽʡʥʽʩʪʶ). ʉʧʝʨʰʫ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʛʨʘʬʽʢʘ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ, ʘ ʪʘʢʦʞ ʚʠʚʯʠʪʠ ʽʩʪʦʨʽʶ ʄʉ. ɺʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʦʜʥʝ ̔ʟ ʪʘʢʠʭ ʧʨʠʧʫʱʝʥʴ: 

ῐ ʚʠʙʽʨʢʘ ʻ ʧʦʚʥʽʩʪʶ ʦʜʥʦʨʽʜʥʦʶ; 

ῐ ʚʠʙʽʨʢʘ ʻ ʧʦʚʥʽʩʪʶ ʥʝʦʜʥʦʨʽʜʥʦʶ; 

ῐ ʚʠʙʽʨʢʘ ʻ ʯʘʩʪʢʦʚʦ ʦʜʥʦʨʽʜʥʦʶ, ʪʦʙʪʦ ʛʨʘʬʽʢ ʜʝʤʦʥʩʪʨʫʻ ʥʘʷʚʥʽʩʪʴ 

ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʧʝʨʽʦʜʫ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʧʽʜʚʠʙʽʨʢʘ ʻ ʡʤʦʚʽʨʥʦ ʦʜʥʦʨʽʜʥʦʶ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʨʠʪʝʨʽʡ ɻʽʨʽ [103], ʷʢ 

ʟʘʟʥʘʯʝʥʦ ʚ [161]. 

ʗʢʱʦ ʚʠʷʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʚʠʙʽʨʢʠ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʢʫ, ʫ 

ʷʢʦʤʫ ʚʠʥʠʢʘʻ "ʨʦʟʨʠʚ ʦʜʥʦʨʽʜʥʦʩʪʽ", ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʨʠʪʝʨʽʡ ʂʨʘʤʝʨʘ-ʋʝʣʯʘ 

[124, 130]. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ "ʪʦʯʢʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ" ʰʣʷʭʦʤ 

ʦʙʯʠʩʣʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʢʨʠʪʝʨʽʶ ʜʣʷ ʨʽʟʥʠʭ ʨʦʢʽʚ, ʫ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʫʤʦʚ ʚʠʤʽʨʶʚʘʥʴ. ɿʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʩʪʘʪʠʩʪʠʢʘ 

ʢʨʠʪʝʨʽʶ ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ "ʪʦʯʢʘ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ". 

ʗʢʱʦ ʧʽʩʣʷ ʮʴʦʛʦ ʚʩʝ ʱʝ ʻ ʩʫʤʥʽʚʠ ʱʦʜʦ ʦʜʥʦʨʽʜʥʦʩʪʽ ʚʠʙʽʨʢʠ, ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʦʜʠʥ ʽʟ ʢʨʠʪʝʨʽʾʚ ʚʠʷʚʣʝʥʥʷ ʪʨʝʥʜʘ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʢʨʠʪʝʨʽʡ ɸʙʙʝ [103]. ʆʙʯʠʩʣʶʻʪʴʩʷ ʩʪʘʪʠʩʪʠʢʘ ɸʙʙʝ, ʷʢʫ 
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ʧʦʨʽʚʥʶʶʪʴ ʽʟ ʢʨʠʪʠʯʥʠʤ ʪʘʙʣʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʗʢʱʦ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʝ, ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʝʥʜʘ ʚʽʜʭʠʣʷʻʪʴʩʷ ʟ ʥʘʧʝʨʝʜ 

ʟʘʜʘʥʦʶ ʜʦʚʽʨʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ. 

 

2.1.1 ɸʥʘʣʽʟ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʷʜʽʚ ʜʘʥʠʭ 

ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 

ʧʨʠʢʣʘʜʽ ʜʘʥʠʭ ʄʉ ɹʽʣʘ ʎʝʨʢʚʘ, ʦʩʢʽʣʴʢʠ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʯʘʩʦʚʦʛʦ ʨʷʜʫ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʘʻ ʧʽʜʩʪʘʚʠ ʧʨʠʧʫʩʢʘʪʠ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ 

ʚʠʙʽʨʢʠ (ʨʠʩ. 2.3).  

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʂʣʽʤʘʪʠʯʥʦʛʦ ʜʦʚʽʜʥʠʢʘ [128], ʤʝʪʝʦʩʪʘʥʮʽʶ ʙʫʣʦ 

ʧʝʨʝʥʝʩʝʥʦ ʫ 1987 ʨʦʮʽ ʥʘ ʚʽʜʩʪʘʥʴ 7 ʢʤ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʂʨʽʤ 

ʪʦʛʦ, ʧʽʩʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʟʤʽʥʠʣʘʩʷ ʘʙʩʦʣʶʪʥʘ ʚʠʩʦʪʘ ʩʪʘʥʮʽʾ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ 

ʤʦʨʷ ï ʟ 174 ʤ ʜʦ 179 ʤ. ʎʝ ʩʪʚʦʨʶʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʽʜʦʟʨʠ ʱʦʜʦ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ 

ʨʷʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 

 

ʈʠʩ. 2.3 ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʥʘ 

ʄʉ ɹʽʣʘ ʎʝʨʢʚʘ (1970-2020 ʨʨ.) 

 

ʈʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʠʩʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʜʣʷ ʄʉ ɹʽʣʘ ʎʝʨʢʚʘ ʧʨʠ 

ʟʤʽʥʽ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʨʦʢʫ çʨʦʟʨʠʚʫ ʦʜʥʦʨʽʜʥʦʩʪʽè ʚʽʜ 1984 ʜʦ 1989 ʨʨ. 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.1. 
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ʊʘʙʣʠʮʷ 2.1 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʘʣʽʜʥʦʩʪʽ ʜʘʥʠʭ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʘ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʥʘ ʄʉ ɹʽʣʘ ʎʝʨʢʚʘ 

ʇʽʜʚʠʙʽʨʢʘ ˉ1 

ʇʝʨʰʠʡ ʨʽʢ ʩʧʦʩʪʝʨʝʞʝʥʴ 1970 

ʆʩʪʘʥʥʽʡ ʨʽʢ ʩʧʦʩʪʝʨʝʞʝʥʴ  

(ʨʽʢ ñʨʦʟʨʠʚʫ ʦʜʥʦʨʽʜʥʦʩʪʽò) 
1984 1985 1986 1987 1988 1989 

ʆʙôʻʤ ʚʠʙʽʨʢʠ 15 16 17 18 19 20 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, 

ʤ/ʩ 
2.997 2.963 2.926 2.923 2.968 3.009 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, 

ʤ/ʩ 
0.389 0.401 0.416 0.404 0.440 0.467 

ʉʝʨʝʜʥʻ ʘʙʩʦʣʶʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʤ/ʩ  0.338 0.348 0.359 0.342 0.375 0.402 

ʂʨʠʪʝʨʽʡ ɻʽʨʽ ī ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 0.80 

ɺʠʙʽʨʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ɻʽʨʽ 0.871 0.868 0.863 0.846 0.852 0.861 

ʅʠʞʥʷ ʛʨʘʥʠʮʷ ʩʪʘʪʠʩʪʠʢʠ ɻʽʨʽ  0.667 0.669 0.671 0.674 0.676 0.678 

ɺʝʨʭʥʷ ʛʨʘʥʠʮʷ ʩʪʘʪʠʩʪʠʢʠ ɻʽʨʽ 0.923 0.921 0.919 0.916 0.914 0.912 

ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ  ʧʨʦ 

ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 
ʪʘʢ ʪʘʢ ʪʘʢ ʪʘʢ ʪʘʢ ʪʘʢ 

ʇʽʜʚʠʙʽʨʢʘ ˉ2 

ʇʝʨʰʠʡ ʨʽʢ ʩʧʦʩʪʝʨʝʞʝʥʴ 1985 1986 1987 1988 1989 1990 

ʆʩʪʘʥʥʽʡ ʨʽʢ ʩʧʦʩʪʝʨʝʞʝʥʴ  2020 

ʆʙôʻʤ ʚʠʙʽʨʢʠ 25 24 23 22 21 20 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, 

ʤ/ʩ 3.460 3.503 3.553 3.585 3.575 3.565 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, 

ʤ/ʩ 0.412 0.361 0.268 0.228 0.229 0.229 

ʉʝʨʝʜʥʻ ʘʙʩʦʣʶʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʤ/ʩ  0.296 0.256 0.205 0.181 0.180 0.177 

ʂʨʠʪʝʨʽʡ ɻʽʨʽ ī ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 0.80 

ɺʠʙʽʨʢʦʚʝ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ɻʽʨʽ 0.717 0.709 0.767 0.796 0.786 0.774 

ʅʠʞʥʷ ʛʨʘʥʠʮʷ ʩʪʘʪʠʩʪʠʢʠ ɻʽʨʽ  0.687 0.685 0.683 0.682 0.680 0.678 

ɺʝʨʭʥʷ ʛʨʘʥʠʮʷ ʩʪʘʪʠʩʪʠʢʠ ɻʽʨʽ 0.904 0.906 0.907 0.909 0.911 0.912 

ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ 

ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʪʘʢ ʪʘʢ ʪʘʢ ʪʘʢ ʪʘʢ ʪʘʢ 

ʂʨʠʪʝʨʽʡ ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʚʦʭ ʧʽʜʚʠʙʽʨʦʢ 

ʉʪʘʪʠʩʪʠʢʘ ʂʨʘʤʝʨʘ-ʋʵʣʯʘ 3.56 4.34 5.44 6.18 5.37 4.79 

ʂʨʠʪʝʨʽʡ ɸʙʙʝ (ʚʥʫʪʨʽʰʥʷ ʦʜʥʦʨʽʜʥʽʩʪʴ ʧʽʜʚʠʙʽʨʢʠ) 

ʉʪʘʪʠʩʪʠʢʘ ɸʙʙʝ    0.655   

ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ɸʙʙʝ    0.6645   

ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʽʨʢʠ 
   ʪʘʢ   
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ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 2.1, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʡ 

ʂʨʘʤʝʨʘ-ʋʝʣʯʘ ʥʘʙʫʚʘʻ ʚ 1987 ʨ., ʦʪʞʝ ʩʘʤʝ ʮʝʡ ʨʽʢ ʚʠʟʥʘʯʝʥʦ ʪʦʯʢʦʶ çʨʦʟʨʠʚʫ 

ʦʜʥʦʨʽʜʥʦʩʪʽè, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʽ ʚʽʟʫʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʛʨʘʬʽʢʫ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʜʠʥʘʤʽʢʠ (ʨʠʩ. 2.3). ʊʦʙʪʦ  ʜʣʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʨʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʄʉ ɹʽʣʘ ʎʝʨʢʚʘ, ʷʢʽ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʚ ʧʝʨʽʦʜ 1988-

2020 ʨʨ.  

 

2.1.2 ɸʥʘʣʽʟ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʪʨʦʚʠʭ ʧʦʪʦʢʽʚ, ʻ 

ʩʪʨʫʢʪʫʨʘ ʙʘʨʠʯʥʦʛʦ ʧʦʣʷ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʛʣʦʙʘʣʴʥʦʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʮʠʨʢʫʣʷʮʽʾ ʘʪʤʦʩʬʝʨʠ. ʆʜʥʘʢ ʣʦʢʘʣʴʥʽ ʯʠʥʥʠʢʠ, ʪʘʢʽ ʷʢ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʪʘ 

ʪʠʧ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʩʢʣʘʜʥʦʛʦ ʣʘʥʜʰʘʬʪʫ. ʆʙ'ʻʢʪʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʜʝʨʝʚʘ ʘʙʦ ʩʧʦʨʫʜʠ, 

ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. 

ɺʝʨʪʠʢʘʣʴʥʘ ʟʦʥʘ ʚʧʣʠʚʫ ʮʠʭ ʧʝʨʝʰʢʦʜ ʧʨʠʙʣʠʟʥʦ ʚʪʨʠʯʽ ʧʝʨʝʚʠʱʫʻ ʾʭ ʚʠʩʦʪʫ, 

ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʚʽʜʩʪʘʥʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʚʠʩʦʪʫ ʦʙ'ʻʢʪʽʚ ʫ 30-40 

ʨʘʟʽʚ [83]. 

ʊʦʤʫ ʘʥʘʣʽʟ ʣʘʥʜʰʘʬʪʫ ʪʘ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʘ ʻ 

ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʡ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʚʽʪʨʦʤ. ɼʣʷ ʦʧʠʩʫ ʤʽʩʮʝʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʢʠ 

ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʢʫʪʽʚ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʧʝʨʝʰʢʦʜ ʽ ʧʽʜʩʪʠʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʟʘ 16 ʨʫʤʙʘʤʠ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʮʝʥʪʨʫ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʜʝʟʠʯʥʦʛʦ ʪʝʦʜʦʣʽʪʘ 

ʘʙʦ ʝʢʣʽʤʝʪʨʘ. ʊʘʢʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟʘ ʧʦʪʨʝʙʠ, ʥʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ 

ʧʝʨʝʥʝʩʝʥʥʷ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʘ, ʚʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚ ʯʠ ʙʫʜʽʚʥʠʮʪʚʘ ʩʧʦʨʫʜ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʚʽʪʨʦʚʠʡ ʨʝʞʠʤ ʄʉ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʢʨʠʪʽʩʪʴ ʛʦʨʠʟʦʥʪʫ ʚ ʜʦʚʽʜʥʠʢʘʭ ʟʘʟʚʠʯʘʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘ ʢʦʥʢʨʝʪʥʽ ʨʦʢʠ, ʢʦʣʠ ʚʠʢʦʥʫʚʘʣʘʩʷ ʟʡʦʤʢʘ ʤʽʩʮʝʚʦʩʪʽ ʥʘʚʢʦʣʦ 

ʩʪʘʥʮʽʾ. ʆʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨ ʝʣʝʤʝʥʪʽʚ ʟʘʭʠʱʝʥʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ 
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(ʥʘʧʨʠʢʣʘʜ, ʟʨʦʩʪʘʥʥʷ ʚʠʩʦʪʠ ʜʝʨʝʚ ʘʙʦ ʧʦʷʚʘ ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ), ʪʘʢʽ ʜʘʥʽ 

ʧʦʪʨʝʙʫʶʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʥʦʚʣʝʥʥʷ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʘʣʽʜʥʠʭ ʧʝʨʽʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʤʝʨʝʞʽ ʄʉ, 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʫ ʟʘʢʨʠʪʦʩʪʽ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʦʧʦʨʥʠʭ ʄʉ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʛʨʘʬʽʢʠ ʟʘʢʨʠʪʦʩʪʽ ʚʩʽʭ 

ʩʪʘʥʮʽʡ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ [128]. 

ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʩʪʘʥʮʽʡ ʚʠʷʚʣʝʥʦ ʢʽʣʴʢʘ, ʷʢʽ ʥʝ ʧʝʨʝʥʦʩʠʣʠʩʷ, ʘ 

ʚʠʩʦʪʠ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʥʘ ʥʠʭ ʟʘʣʠʰʘʣʠʩʷ ʥʝʟʤʽʥʥʠʤʠ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ (ʥʝ ʤʝʥʰʝ 10 ʨʦʢʽʚ), ʦʜʥʘʢ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʥʘ ʥʠʭ ʻ ʥʝʪʠʧʦʚʠʤʠ. ɸʥʘʣʽʟ ʛʨʘʬʽʢʽʚ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ 

ʧʦʢʘʟʫʻ, ʱʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʢʨʠʪʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ, ʪʦʜʽ ʷʢ ʟʤʝʥʰʝʥʥʷ ʟʘʢʨʠʪʦʩʪʽ ʩʧʨʠʷʻ 

ʟʨʦʩʪʘʥʥʶ ʬʽʢʩʦʚʘʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ (ʨʠʩ. 2.4-2.5). 

 

 

 

ʈʠʩ. 2.4 ɹʘʛʘʪʦʨʽʯʥʠʡ ʨʷʜ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʥʘ 

ʄʉ ʅʽʢʦʧʦʣʴ 
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ʅʘ ʧʨʠʢʣʘʜʽ ʄʉ ʅʽʢʦʧʦʣʴ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʟ 1970 ʧʦ 1976 ʨʽʢ 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʙʽʣʴʰʠʣʘʩʷ ʟ 2,56 ʤ/ʩ ʜʦ 3,05 ʤ/ʩ, ʪʦʜʽ ʷʢ 

ʟʘʢʨʠʪʽʩʪʴ ʛʦʨʠʟʦʥʪʫ ʟʤʝʥʰʠʣʘʩʷ ʟ 16,88Á ʜʦ 2,75Á. ʋ ʧʝʨʽʦʜ ʜʦ 2005 ʨʦʢʫ 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʥʠʟʠʣʘʩʷ ʜʦ 2,83 ʤ/ʩ, ʘ ʟʘʢʨʠʪʽʩʪʴ ʛʦʨʠʟʦʥʪʫ 

ʟʨʦʩʣʘ ʜʦ 11,88Á. 

ɿʥʘʯʥʽ ʟʤʽʥʠ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ʄʉ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʽ 

ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʚʢʣʶʯʝʥʥʷ ʪʘʢʠʭ ʩʪʘʥʮʽʡ ʜʦ 

ʩʧʠʩʢʫ ʚʘʣʽʜʥʠʭ. 

 

 

 

ʈʠʩ. 2.5 ɻʨʘʬʽʢ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ ʥʘ ʄʉ ʅʽʢʦʧʦʣʴ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʽʚ ʚʘʣʽʜʥʠʭ ʜʘʥʠʭ, ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʄʉ ʋʢʨʘʾʥʠ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʽʚ, ʟʤʽʥʠ ʪʠʧʽʚ ʽ ʚʠʩʦʪ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʘ ʪʘʢʦʞ 

ʛʨʘʬʽʢʠ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʜʫʨʫ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʢʫ çʨʦʟʨʠʚʫ ʦʜʥʦʨʽʜʥʦʩʪʽè ʜʣʷ ʚʩʽʭ ʄʉ ʋʢʨʘʾʥʠ (ɼʦʜʘʪʦʢ ɹ). 
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2.2 ʉʠʩʪʝʤʘ ʦʧʦʨʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʟ ʧʝʨʽʦʜʘʤʠ ʚʘʣʽʜʥʠʭ 

ʜʘʥʠʭ 

 

ɻʣʦʙʘʣʴʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʛʦʜʠ ʪʘ ʢʣʽʤʘʪʫ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ 

ɺʩʝʩʚʽʪʥʽʡ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 10 ʪʠʩʷʯ 

ʥʘʟʝʤʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ 187 ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʋʢʨʘʾʥʽ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʥʦʧʪʠʯʥʠʭ ʢʘʨʪ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʛʦʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʪʠʩʷʯʽ ʘʝʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ, ʽʟ ʷʢʠʭ 8 ʬʫʥʢʮʽʦʥʫʚʘʣʠ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʜʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ. 

ʋ 1958 ʨʦʮʽ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʧʦʥʷʪʪʷ "ʨʝʧʝʨʥʽ ʢʣʽʤʘʪʠʯʥʽ ʩʪʘʥʮʽʾ" 

(ʈʂʉ), ʜʣʷ ʷʢʠʭ ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʄʉ ʦʙʠʨʘʣʠʩʷ ʦʧʦʨʥʽ ʩʪʘʥʮʽʾ ʟ 

ʧʨʦʩʪʦʨʦʚʠʤ ʢʨʦʢʦʤ 200ï300 ʢʤ. ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʙʦʨʫ ʈʂʉ ʙʫʣʠ 

ʾʭʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʣʷ ʨʝʛʽʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʽ ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʨʷʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ, ʧʦʨʫʯ ʽʟ ʢʦʞʥʦʶ ʈʂʉ ʤʘʣʘ ʙʫʪʠ 

ʩʪʘʥʮʽʷ-ʜʫʙʣʝʨ ʫ ʧʦʜʽʙʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ. ʇʨʦʪʝ ʯʝʨʝʟ ʟʤʽʥʠ ʚ 

ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 1980ï1990 ʨʦʢʘʭ ʽ ʚʪʨʘʪʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʜʝʷʢʠʤʠ 

ʈʂʉ, ʫ 2002 ʨʦʮʽ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʨʘʜʘ ɼʝʨʞʛʽʜʨʦʤʝʪʫ ʟʘʪʚʝʨʜʠʣʘ ʥʦʚʝ 

ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʈʂʉ, ʷʢʝ ʥʝ ʧʝʨʝʜʙʘʯʘʣʦ ʥʘʷʚʥʦʩʪʽ ʜʫʙʣʝʨʽʚ. ʋ ʥʦʚʠʡ ʩʧʠʩʦʢ 

ʫʚʽʡʰʣʠ ʜʦʚʛʦʨʷʜʥʽ ʩʪʘʥʮʽʾ ʟ ʧʝʨʽʦʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʥʘʜ 30 ʨʦʢʽʚ, 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʽʚ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ 

ʜʫʙʣʝʨʠ ʪʘ ʩʪʘʥʮʽʾ ʚ ʟʘʧʦʚʽʜʥʠʭ ʟʦʥʘʭ. ʉʧʠʩʦʢ ʙʫʣʦ ʫʟʛʦʜʞʝʥʦ ʟ ʋʢʨʘʾʥʩʴʢʠʤ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʽ ʟʘʪʚʝʨʜʞʝʥʦ ʥʘʢʘʟʦʤ 

ɼʉʅʉ ʋʢʨʘʾʥʠ ʚʽʜ 12.08.2014 ˉ 464 [128]. 

ʂʨʽʤ ʈʂʉ, ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ ʻ 

ʘʚʽʘʮʽʡʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʩʪʘʥʮʽʾ (ɸʄʉʎ), ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʘʝʨʦʧʦʨʪʘʭ. ɸʄʉʎ 

ʧʨʦʚʦʜʷʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʽʤʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ, ʭʤʘʨʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʚʪʦʤʘʪʠʯʥʽ ʧʨʠʣʘʜʠ, ʱʦ ʬʽʢʩʫʶʪʴ ʜʘʥʽ ʢʦʞʥʽ 15 ʩʝʢʫʥʜ [128]. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʩʧʠʩʢʫ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ 

ʥʘʧʨʷʤ ʚʽʪʨʫ ʙʫʣʦ ʜʦʜʘʥʦ ʄʉ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʨʝʧʝʨʥʠʤʠ, ʤʘʣʠ ʪʨʠʚʘʣʽ 
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ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ. ʊʘʢʦʞ ʜʦ ʧʝʨʝʣʽʢʫ ʚʢʣʶʯʝʥʦ 

ʢʽʣʴʢʘ ʩʪʘʥʮʽʡ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʯʠ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ, 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʄʉ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ ʪʘʢʽ ʯʠʥʥʠʢʠ: 

ῐ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʾ (ʢʦʦʨʜʠʥʘʪʠ, ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʥʘʣʝʞʥʽʩʪʴ); 

ῐ ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʡʜʘʥʯʠʢʘ ʄʉ (ʨʽʢ, ʚʽʜʩʪʘʥʴ, ʥʘʧʨʷʤʦʢ, ʟʤʽʥʘ 

ʘʙʩʦʣʶʪʥʦʾ ʚʠʩʦʪʠ); 

ῐ ʨʦʢʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡ ʟʘʤʽʥʠ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʾʭʥʽ 

ʚʠʩʦʪʠ; 

ῐ ʟʘʢʨʠʪʽʩʪʴ ʛʦʨʠʟʦʥʪʫ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʘ ʟʘ 16 ʨʫʤʙʘʤʠ ʧʦ ʨʦʢʘʭ 

(ʩʝʨʝʜʥʽʡ ʛʨʘʜʫʩ ʟʘʢʨʠʪʦʩʪʽ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʛʨʘʜʫʩ ʟʘʢʨʠʪʦʩʪʽ ʪʘ ʨʫʤʙ, ʷʢʦʤʫ 

ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʘʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʦʙʨʘʥʦ 100 ʄʉ, ʷʢʽ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʯʘʩ 

ʤʘʣʠ ʧʝʨʽʦʜʠ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʦʨʝʪʠʯʥʠʤ ʚʠʤʦʛʘʤ. ʇʨʦʪʝ, ʫ ʨʷʜʫ 

ʩʪʘʥʮʽʡ ʚʘʣʽʜʥʠʡ ʧʝʨʽʦʜ ʟʘʢʽʥʯʫʻʪʴʩʷ 20, ʘ ʽʥʢʦʣʠ ʽ 30 ʨʦʢʽʚ ʪʦʤʫ. ʆʯʝʚʠʜʥʦ, 

ʱʦ ʜʘʥʽ ʮʠʭ ʩʪʘʥʮʽʡ ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʾ ʢʘʨʪʠʥʠ 

ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʊʦʤʫ ʽʟ ʦʙʨʘʥʠʭ 100 ʩʪʘʥʮʽʡ ʙʫʣʦ 

ʚʠʦʢʨʝʤʣʝʥʦ 70 ʄʉ, ʚʘʣʽʜʥʠʡ ʧʝʨʽʦʜ ʷʢʠʭ ʪʨʠʚʘʻ ʽ ʜʦʩʽ [108]. ʈʝʟʫʣʴʪʘʪʠ 

ʘʥʘʣʽʟʫ ʤʝʪʘʜʘʥʠʭ ʄʉ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʦʨʥʠʭ ʜʞʝʨʝʣ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʪʨʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʦʜʘʪʢʫ ɹ. 

 

2.3 ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, 

ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʨʝʘʥʘʣʽʟʫ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ 

 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʩʬʝʨʽ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʘʟʠ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʷʢ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ ʥʝ ʣʠʰʝ ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʚʠʩʦʪʽ 10 ʤ (ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ 

ʄʉ), ʘʣʝ ʡ ʥʘ ʚʠʩʦʪʘʭ 50, 100 ʽ 300 ʤ [144, 4, 10, 93, 80]. 
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ɼʘʥʽ ʨʝʘʥʘʣʽʟʫ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ [68] ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʚʘʥʪʘʞʝʥʽ ʚ ʬʦʨʤʘʪʽ ʧʦʛʦʜʠʥʥʠʭ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʘʙʦ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʟʥʘʯʝʥʴ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʣ ̫ʢʦʦʨʜʠʥʘʪʥʦ ʾʩʽʪʢʠ ʟ ʢʨʦʢʦʤ 0,5Ĭ0,5Á ʘʙʦ 1Ĭ1Á 

ʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʨʭʽʚʫʚʘʥʥʷ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ ʧʘʢʝʪ ʩʣʫʞʙ POWER 

[60]. 

ʆʜʥʘʢ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʧʦʪʨʝʙʫʻ ʧʝʨʝʚʽʨʢʠ ʡ ʚʝʨʠʬʽʢʘʮʽʾ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ, ʦʩʢʽʣʴʢʠ ʮʽ ʜʘʥʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʣʘʜʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʫʧʫʪʥʠʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʜʘʥʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ [81]. 

ʈʦʟʨʦʙʥʠʢʠ ʧʘʢʝʪ ʩʣʫʞʙ POWER ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʜʣʷ ʦʮʽʥʢʠ ʩʝʨʝʜʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʨʝʛʽʦʥʫ, ʘ ʥʝ ʣʦʢʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʧʣʠʚ ʙʫʜʽʚʝʣʴ 

ʽ ʤʽʩʮʝʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʦʛʨʘʬʽʾ [94]. 

ʅʘ ʪʝʨʠʪʦʨʽʷʭ ʽ ʘʢʚʘʪʦʨʽʷʭ, ʜʝ ʚʽʜʩʫʪʥʽ ʜʘʥʽ ʥʘʟʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʨʦʟʨʘʭʫʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʞʣʠʚʽ ʚʠʢʣʶʯʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʨʝʘʥʘʣʽʟʫ. 

ʇʝʨʝʚʽʨʢʘ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʨʝʛʽʦʥʽʚ, ʦʮʽʥʢʘ ʾʭʥʴʦʾ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʚʝʨʠʬʽʢʘʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʪʝʤ, ʷʢʫ ʜʦʩʣʽʜʞʫʶʪʴ ʬʘʭʽʚʮʽ 

ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʫ ʩʬʝʨʽ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ [55, 96, 78, 2, 27, 65, 87, 18, 86] ̔ 

ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʯʘʩʪʦ ʻ ʜʠʩʢʫʩʽʡʥʠʤʠ ʽ ʥʝʦʜʥʦʟʥʘʯʥʠʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ 

ʬʘʢʪʠʯʥʠʤ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʱʦʙ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʫ ʨʘʡʦʥʘʭ, ʜʝ ʚʽʜʩʫʪʥʽ ʥʘʟʝʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʘʮʽʦʥʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟ ʘʝʨʦʥʘʚʪʠʢʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʽʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʉʐɸ ʨʦʟʨʦʙʠʣʦ ʥʘʙʽʨ ʜʘʥʠʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʝʘʥʘʣʽʟʫ ʧʽʜ ʥʘʟʚʦʶ 

çʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʝʨʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʟʘʩʪʦʩʫʚʘʥʴ, ʚʝʨʩʽʷ 2è 

(MERRA-2). ʎʝʡ ʨʝʘʥʘʣʽʟ ʦʭʦʧʣʶʻ ʧʝʨʽʦʜ ʽʟ 1980 ʨʦʢʫ ʜʦ ʩʴʦʛʦʜʥʽ ʪʘ ʥʘʜʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʠʟʢʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [31]. 
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ɼʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʚʽʪʨʫ ʚ MERRA-2 ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʽʣʴʢʘ 

ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ, ʄʘʤʘʥʽ ʪʘ ʽʥ. [49] ʧʦʨʽʚʥʷʣʠ ʜʘʥʽ MERRA-2 ̔ʟ ʤʽʩʮʝʚʠʤʠ 

ʚʠʤʽʨʘʤʠ ʪʘ ʯʠʩʣʦʚʦʶ ʤʦʜʝʣʣʶ ʧʨʦʛʥʦʟʫ ʧʦʛʦʜʠ ʚ ɹʦʣʽʚʽʾ, ʜʝ ʚʠʷʚʠʣʠ ʟʥʘʯʥʽ 

ʨʦʟʙʽʞʥʦʩʪʽ, ʡʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʟʥʘʯʥʫ ʘʙʩʦʣʶʪʥʫ ʚʠʩʦʪʫ ʨʦʟʛʣʷʥʫʪʠʭ 

ʤʽʩʮʝʚʦʩʪʝʡ. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʣʠ ʜʦʩʣʽʜʥʠʢʠ ʚ ʇʘʢʠʩʪʘʥʽ, ʷʢʽ 

ʪʘʢʦʞ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʙʨʘʢ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʨʝʘʥʘʣʽʟʫ MERRA-2 [72]. 

ɹʽʣʴʰ ʰʠʨʦʢʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʮʴʦʛʦ ʨʝʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʦ ʚ [45], ʜʝ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ: ʐʚʝʡʮʘʨʽʾ, ɸʚʩʪʨʘʣʽʾ 

(ɹʨʽʩʙʝʥ), ʉʐɸ, ʏʠʣʽ, ʅʽʤʝʯʯʠʥʠ, ɯʨʘʥʫ ʪʘ ʦʬʰʦʨʥʠʭ ʟʦʥ ʫ ɼʘʥʽʾ ʪʘ ʗʧʦʥʽʾ. 

ʇʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟ ʜʘʥʠʤʠ Meteonorm, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʥʬʦʨʤʘʮʽʾ ʄʉ, ʧʦʢʘʟʘʣʦ ʟʘʛʘʣʦʤ ʚʠʩʦʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ. ʅʘʡʥʠʞʯʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (0,81) ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ ɹʨʽʩʙʝʥʽ, ʪʦʜʽ ʷʢ ʜʣʷ ʦʬʰʦʨʥʠʭ ʟʦʥ 

ɼʘʥʽʾ ʪʘ ʗʧʦʥʽʾ ʚʽʥ ʩʪʘʥʦʚʠʚ 0,99 ʽ 0,88 ʚʽʜʧʦʚʽʜʥʦ [45]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ MERRA-2 ʜʣʷ ʦʮʽʥʢʠ ʦʬʰʦʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʭʦʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʤʝʞʫʚʘʣʦʩʷ ʘʥʘʣʽʟʦʤ 

ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʝʟʦʥʥʠʭ ʽ ʜʦʙʦʚʠʭ ʚʘʨʽʘʮʽʡ. 

ʋ ʨʦʙʦʪʽ [79] ʧʦʨʽʚʥʷʣʠ ʜʘʥʽ MERRA-2 ̔ʟ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ 

ʫ ɭʚʨʦʧʽ, ʟʘʟʥʘʯʠʚʰʠ, ʱʦ ʨʝʘʥʘʣʽʟ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʨʘʭʦʚʫʻ ʯʘʩʦʚʽ ʚʘʨʽʘʮʽʾ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʽ ʩʝʟʦʥʥʠʭ ʪʨʝʥʜʽʚ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ʆʜʥʘʢ ʦʮʽʥʝʥʽ 

ʰʚʠʜʢʦʩʪʽ ʤʘʶʪʴ ʧʝʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʷʢʽ ʚʘʨʽʶʶʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ. ɿʦʢʨʝʤʘ, ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʜʠʩʧʝʨʩʽʾ ʚ 

ʦʙʯʠʩʣʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʂɺʅʇ) 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ: ʥʝʜʦʦʮʽʥʢʘ ʥʘ 30% ʫ ʉʝʨʝʜʟʝʤʥʦʤʦʨôʾ ʪʘ 

ʧʝʨʝʦʮʽʥʢʘ ʥʘ 60% ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ʇʨʦʪʝ, ʧʨʦʛʥʦʟʠ ʦʬʰʦʨʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʪʘ ʂɺʅʇ ʜʣʷ ʪʘʢʠʭ ʟʦʥ ʚʠʷʚʠʣʠʩʷ ʙʽʣʴʰ ʪʦʯʥʠʤʠ. 

ʋ ʨʦʙʦʪʽ [11] ʙʫʣʦ ʦʮʽʥʝʥʦ ʧʨʠʜʘʪʥʽʩʪʴ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʦʬʰʦʨʥʦʛʦ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ 

ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʟ ʥʘʟʝʤʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʘʥʽ ʨʝʘʥʘʣʽʟʫ 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʟʘʚʠʱʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʄʉ ʽʟ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 
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(᾽4 ʤ/ʩ) ʽ ʟʘʥʠʞʫʚʘʪʠ ʜʣʷ ʪʝʨʠʪʦʨʽʡ ʽʟ ʩʠʣʴʥʠʤʠ ʚʽʪʨʘʤʠ (ι7 ʤ/ʩ). ʉʝʨʝʜʥʷ 

ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʩʪʘʥʦʚʠʣʘ 32,7%. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʪʘ ʄʉ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʄʝʢʩʠʢʠ 

[27] ʧʦʢʘʟʘʣʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʘʛʨʝʛʦʚʘʥʦʩʪʽ ʜʘʥʠʭ (ʚʽʜ ʧʦʛʦʜʠʥʥʠʭ 

ʜʦ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʽ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ) ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʧʽʜʚʠʱʫʻʪʴʩʷ. 

ɺʦʜʥʦʯʘʩ ʟʘʟʥʘʯʝʥʦ ʪʨʫʜʥʦʱʽ ʚ ʦʧʠʩʽ ʚʽʪʨʦʚʠʭ ʫʤʦʚ ʜʣʷ ʨʝʛʽʦʥʽʚ ʽʟ ʩʢʣʘʜʥʠʤ 

ʨʝʣʴʻʬʦʤ, ʜʝ ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 0,38. ʋ ʨʝʛʽʦʥʘʭ ʽʟ 

ʜʦʤʽʥʫʚʘʥʥʷʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʾ ʮʠʨʢʫʣʷʮʽʾ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʦʨʦʛʨʘʬʽʻʶ, ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ ʜʦ 0,84. 

ʈʦʟʨʘʭʫʥʢʠ ʂɺʅʇ ɺɽʋ ʥʘ ʦʩʥʦʚʽ ʨʝʘʥʘʣʽʟʫ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴ ʪʝʥʜʝʥʮʽʶ 

ʜʦ ʟʘʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ [27]. 

ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʮʷʤʠ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ, 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʧʦʟʠʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ 

ʜʣʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʘʞʣʠʚʦ ʦʮʽʥʠʪʠ ʾʭʥʶ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʎʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʶ ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ ʚ ʨʦʙʦʪʽ [148]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 70 ʦʧʦʨʥʠʭ ʄʉ, ʧʽʜʙʽʨ ʷʢʠʭ 

ʦʧʠʩʘʥʦ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʫʥʢʪʽ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ, ʱʦ 

ʚʢʣʶʯʘʻ ʧʦʛʦʜʠʥʥʽ ʜʘʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 10 ʤ [68]. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʧʦʨʪʘʣʽ NASA POWER, ʦʪʨʠʤʘʥʽ ʟ ʤʦʜʝʣʽ 

ʘʩʠʤʽʣʷʮʽʾ GMAO MERRA-2 NASA ʪʘ GEOS 5.12.4 FP-IT. MERRA-2 ̒ ʚʝʨʩʽʻʶ 

ʩʠʩʪʝʤʠ ʘʩʠʤʽʣʷʮʽʾ ʜʘʥʠʭ NASA Goddard Earth Observing System (GEOS) [7], 

ʷʢʘ ʤʘʻ ʪʫ ʩʘʤʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʩʽʪʢʠ ʪʘ ʬʽʟʠʢʫ ʤʦʜʝʣʽ, ʱʦ ʡ MERRA-2 

[69]. 

ʈʷʜʠ ʜʘʥʠʭ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʬʦʨʤʫʚʘʣʠʩʷ ʟ ʪʨʠʛʦʜʠʥʥʠʤ ʽʥʪʝʨʚʘʣʦʤ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʠʡʥʷʪʦʛʦ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʄʉ. 

ʆʮʽʥʢʘ ʟʚôʷʟʢʫ ʤʽʞ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʥʘ ʄʉ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʷʜʽʚ (ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ, ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ) ʪʘ ʨʦʟʨʘʭʫʥʢʫ 
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ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʟʚôʷʟʢʫ ʤʽʞ 

ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ [102]. ʋʩʴʦʛʦ ʦʙʯʠʩʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ 

70 ʧʘʨ ʨʷʜʽʚ ʜʘʥʠʭ. 

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʜʝʥʜʨʦʛʨʘʤʠ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: 

ῐ ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʟʘ ʧʝʨʽʦʜ 2011ï2020 ʨʨ.; 

ῐ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʷʜʘʤʠ. 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ 

PAST ï ʧʘʢʝʪʘ ʧʨʦʛʨʘʤ ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ [66]. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʘʩʪʝʨʽʚ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʋʦʨʜʘ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʫ 

ʜʠʩʧʝʨʩʽʶ. ʎʝʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʻʜʥʘʥʥʷ ʦʙôʻʢʪʽʚ ʜʦ ʢʣʘʩʪʝʨʽʚ ʟʘ ʫʤʦʚ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʫ ʤʝʞʘʭ ʛʨʫʧ. ʄʽʨʘ 

ʧʦʜʽʙʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʚʠʟʥʘʯʘʣʘʩ ̫ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ: 

ʢʦʨʝʣʷʮʽʾ, ʚʽʜʩʪʘʥʝʡ, ʘʩʦʮʽʘʪʠʚʥʦʩʪʽ ʪʘ ʧʦʜʽʙʥʦʩʪʽ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʤʘʻ ʚʣʘʩʥʽ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ [126]. 

ʋ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ ʙʫʣʦ ʦʙʨʘʥʦ ʄʉ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʝʛʨʝʩʽʡʥʦʾ 

ʤʦʜʝʣʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʦʜʥʽʻʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʥʘ 

ʦʩʥʦʚʽ ʽʥʰʦʾ [102]. ɼʣʷ ʦʙʨʘʥʠʭ ʄʉ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʷʜʽʚ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: 

ῐ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩ; 

ῐ ʯʘʩʪʢʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ, %; 

ῐ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʢɺʪĿʛʦʜ; 

ῐ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʂɺʅʇ) ɺɽʋ; 

ῐ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘ ʚʠʩʦʪʽ 10 ʤ, ɺʪ/ʤĮ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ ʪʠʧʦʚʦʾ ɺɽʋ 3-

ʤʝʛʘʚʘʪʥʦʛʦ ʢʣʘʩʫ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʙʘʟʫ ʜʘʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʜʘʥʽ 70 ʄʉ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʨʷʜʠ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ MERRA-2 ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʄʉ. ɼʣʷ ʢʦʞʥʦʾ ʧʘʨʠ 

ʨʷʜʽʚ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ. 
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ῐ ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʧʘʨ ʨʷʜʽʚ ʜʘʥʠʭ: 

- ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ: 0,8; 

- ʤ̔ ʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: 0,45 (ʄʉ ɸʡ-ʇʝʪʨʽ); 

- ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: 0,92 (ɸʄʉʎ ʂʨʠʚʠʡ ʈʽʛ). 

ῐ ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʧʘʨ ʨʷʜʽʚ ʜʘʥʠʭ: 

- ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ: 0,8; 

- ʤ̔ ʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: 0,35 (ʄʉ ɸʡ-ʇʝʪʨʽ); 

- ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: 0,95 (ɸʄʉʎ ʈʽʚʥʝ). 

ῐ ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʘʨ ʨʷʜʽʚ ʜʘʥʠʭ: 

- ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ: 0,59; 

- ʤ̔ ʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: 0,12 (ʄʉ ɹʽʣʦʚʦʜʩʴʢ); 

- ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ: 0,9 (ɸʄʉʎ ʈʽʚʥʝ). 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʜʘʥʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.6. 

 

ʈʠʩ. 2.6  ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʥʘ ʄʉ ʪʘ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʦ ʧôʷʪʴ ʢʣʘʩʪʝʨʽʚ (ʨʠʩ. 2.7), ʩʝʨʝʜʥʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.2. 

 

ʈʠʩ. 2.7 ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʄʉ ʋʢʨʘʾʥʠ 

ʊʘʙʣʠʮʷ 2.2 

ʉʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʣʘʩʪʝʨʽʚ 

ʅʦʤʝʨ ʢʣʘʩʪʝʨʫ I II III IV V 

ʂ̔ ʣʴʢʽʩʪʴ ʄʉ ʚ ʢʣʘʩʪʝʨʽ 10 33 17 8 2 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʘ 

ʜʘʥʠʤʠ ʄʉ, ʤ/ʩ 
2,20 2,83 3,87 3,43 4,20 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʘ 

ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ, ʤ/ʩ 
4,45 4,48 4,40 4,57 2,17 

ʈʽʟʥʠʮʷ (Vʨʝʘʥ. ï Vʄʉ), ʤ/ʩ 2,25 1,65 0,53 1,14 -2,03 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ, % 102,27 58,3 13,95 32,94 -48,33 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,82 0,79 0,84 0,79 0,60 

ʉʝʨʝʜ. ʛʨʘʜ. ʟʘʢʨʠʪʦʩʪʽ ʄʉ 6,48 5,11 3,96 3,10 4,90 

 

ʆʩʢʽʣʴʢʠ ʤʝʪʦʶ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʥʷ ʛʨʫʧ ʄʉ ʽʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʶ ʜʠʩʧʝʨʩʽʻʶ, ʘ ʥʝ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʦʙôʻʢʪʽʚ ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ, ʢʽʣʴʢʽʩʪʴ ʄʉ ʫ ʢʦʞʥʦʤʫ ʢʣʘʩʪʝʨʽ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ɺʦʜʥʦʯʘʩ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 2.2, ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʘʡʙʽʣʴʰʽ 
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ʚʽʜʥʦʩʥʽ ʧʦʭʠʙʢʠ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʝʨʰʦʛʦ ʽ ʧôʷʪʦʛʦ 

ʢʣʘʩʪʝʨʽʚ. ʋ ʧʝʨʰʦʤʫ ʢʣʘʩʪʝʨʽ ʬʘʢʪʠʯʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʜʚʽʯʽ ʥʠʞʯʽ ʟʘ ʜʘʥʽ 

ʨʝʘʥʘʣʽʟʫ, ʘ ʚ ʧôʷʪʦʤʫ ï ʚʜʚʽʯʽ ʚʠʱʽ. 

ʅʘʡʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʪʘ ʥʘʡʤʝʥʰʘ ʨʽʟʥʠʮʷ ʰʚʠʜʢʦʩʪʝʡ 

(ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ) ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʪʨʝʪʴʦʛʦ ʢʣʘʩʪʝʨʘ. ʊʫʪ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ 0,84, ʘ ʨʽʟʥʠʮʷ ʤʽʞ 

ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʪʘ ʚʠʤʽʨʷʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ (Vʨʝʘʥ. ï Vʄʉ) ʩʪʘʥʦʚʠʪʴ 0,53 ʤ/ʩ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʭʠʙʮʽ ʤʝʥʰʝ ʥʽʞ 14%. ʊʨʝʪʽʡ ʢʣʘʩʪʝʨ ʪʘʢʦʞ ʤʘʻ ʥʘʡʚʠʱʠʡ 

ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. 

ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʪʘʢʦʛʦ ʨʦʟʧʦʜʽʣʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʟʘʪʽʥʝʥʥʷ ʄʉ (ʩʝʨʝʜʥʽʡ ʛʨʘʜʫʩ ʟʘʢʨʠʪʦʩʪʽ ʛʦʨʠʟʦʥʪʫ), ʦʩʢʽʣʴʢʠ ʥʘʚʢʦʣʠʰʥʽʡ 

ʣʘʥʜʰʘʬʪ ʤʦʞʝ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʚʽʪʨʦʚʦʾ ʢʘʨʪʠʥʠ. ɺʠʷʚʣʝʥʦ, 

ʱʦ ʩʝʨʝʜʥʽʡ ʛʨʘʜʫʩ ʟʘʢʨʠʪʦʩʪʽ ʻ ʥʘʡʥʠʞʯʠʤ ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʽ ʪʨʝʪʴʦʛʦ 

ʢʣʘʩʪʝʨʽʚ (3,10Á ʽ 3,96Á ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʥʘʡʚʠʱʠʤ ʜʣʷ ʧʝʨʰʦʛʦ ʢʣʘʩʪʝʨʘ (6,48Á). 

ɼʦ ʪʨʝʪʴʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ (ɸʄʉʎ) ʋʢʨʘʾʥʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʘʝʨʦʧʦʨʪʘʭ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʠʩ. 2.8). 

ɸʥʘʣʽʟ ʨʠʩʫʥʢʘ 2.8 ʜʦʟʚʦʣʠʚ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

- ʄʉ ʧôʷʪʦʛʦ ʢʣʘʩʪʝʨʫ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ, ʜʝ ʜʘʥʽ ʨʝʘʥʘʣʽʟʫ 

ʻ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʦʨʽʻʥʪʘʮʽʷ ʭʨʝʙʪʽʚ ʽ ʜʦʣʠʥ 

ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʘʙʦ ʥʘʚʽʪʴ ʫʥʝʤʦʞʣʠʚʣʶʻ ʝʢʩʪʨʘʧʦʣʷʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʫʟʣʘʤʠ ʩʽʪʢʠ ʚ 50 ʢʤ. 

- ʆʙôʻʢʪʠ ʜʨʫʛʦʛʦ ʢʣʘʩʪʝʨʫ ʟʜʝʙʽʣʴʰʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʽʟ 

ʩʝʨʝʜʥʽʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʪʨʫ ʚ ʤʝʞʘʭ 2,5 ï 3,0 ʤ/ʩ. 

- ʆʙôʻʢʪʠ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʪʝʨʽʚ, ʜʣʷ ʷʢʠʭ ʧʦʭʠʙʢʠ ʻ 

ʥʘʡʥʠʞʯʠʤʠ, ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ ʧʦʥʘʜ 

3 ʤ/ʩ. 

ɼʦ ʪʨʝʪʴʦʛʦ ʢʣʘʩʪʝʨʫ ʫʚʽʡʰʣʠ 8 ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʮʽʡ (ɸʄʉʎ), ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʘʝʨʦʧʦʨʪʘʭ. ʎʽ ʦʙôʻʢʪʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʨʽʚʥʠʭ 
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ʽ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʫʤʦʚʠ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʤʽʥʽʤʘʣʴʥʦ 

ʩʧʦʪʚʦʨʝʥʽ ʦʨʦʛʨʘʬʽʯʥʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ, ʚʠʩʦʢʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʯʠ ʟʘʙʫʜʦʚʦʶ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ. 

 

ʈʠʩ. 2.8 ʈʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʄʉ ʋʢʨʘʾʥʠ ʥʘ ʢʘʨʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʘ ʦʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʙôʻʢʪʽʚ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ. 

ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʦʙʨʘʥʦ ʧôʷʪʴ ʄʉ ʽʟ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʢʦʨʝʣʷʮʽʾ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ: 

ῐ I ʢʣʘʩʪʝʨ ï ʄʉ ɿʦʣʦʯʽʚ; 

ῐ II ʢʣʘʩʪʝʨ ï ʄʉ ʉʪʨʽʣʢʦʚʝ; 

ῐ III ʢʣʘʩʪʝʨ ï ɸʄʉʎ ʂʨʦʧʠʚʥʠʮʴʢʠʡ; 

ῐ IVʢʣʘʩʪʝʨ ï ʄʉ ʗʤʧʽʣʴ; 

ῐ V ʢʣʘʩʪʝʨ ï ʄʉ ʇʣʘʡ. 

ɼʣʷ ʟʘʟʥʘʯʝʥʠʭ ʄʉ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʦ ʚʝʣʠʯʠʥʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ (ʨʠʩ. 2.9). 
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ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ b ʫ ʨʽʚʥʷʥʥʽ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ y=ax+b ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʧʘʨ ʟʥʘʯʝʥʴ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʄʉ ʪʨʝʪʴʦʛʦ ʢʣʘʩʪʝʨʫ (0,78). ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʮʴʦʛʦ ʢʣʘʩʪʝʨʫ 

ʭʘʨʘʢʪʝʨʥʠʡ ʥʘʡʤʝʥʰʠʡ ʨʦʟʢʠʜ ʟʥʘʯʝʥʴ ʚʽʜʥʦʩʥʦ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ (R2 = 0.8). ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʡʪʽʩʥʽʰʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʘʥʠʤʠ ʄʉ ʪʘ ʨʝʘʥʘʣʽʟʫ ʜʣʷ ʩʪʘʥʮʽʡ 

ʪʨʝʪʴʦʛʦ ʢʣʘʩʪʝʨʫ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʦʙôʻʢʪʽʚ. 

 

ʈʠʩ. 2.9 ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʤʽʨʷʥʦʾ ʪʘ ʟʤʦʜʝʣʴʦʚʘʥʦʾ ʰʚʠʜʢʦʩʪʝʡ 

ʚʽʪʨʫ ʜʣʷ 5 ʄʉ: ʘ) ʄʉ ɿʦʣʦʯʽʚ; b) ʄʉ ʉʪʨʽʣʢʦʚʝ; c) ɸʄʉʎ 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ; d) ʄʉ ʗʤʧʽʣʴ; e) ʄʉ ʇʣʘʡ 
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ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʚʧʣʠʚʫ ʧʦʭʠʙʦʢ ʚ ʦʮʽʥʮʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʦʩʥʦʚʥʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʙʫʣʦ ʦʙʨʘʥʦ ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʦʾ ɺɽʋ 3-

ʤʝʛʘʚʘʪʥʦʛʦ ʢʣʘʩʫ ʟ ʚʠʩʦʪʦʶ ʦʩʽ ʨʦʪʦʨʘ 120 ʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.3. 

ʊʘʙʣʠʮʷ 2.3 

ʇʦʨʽʚʥʷʥʥʷ ʦʩʥʦʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ 

ʟʘ ʜʘʥʠʤʠ ʄʉ ʪʘ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ 

ʇʦʢʘʟʥʠʢ 
ʄʉ 

ɿʦʣʦʯʽʚ 

ʄʉ 

ʉʪʨʽʣ-

ʢʦʚʝ 

ɸʄʉʎ 

ʂʨʦʧʠʚ-

ʥʠʮʴʢʠʡ 

ʄʉ 

ʗʤʧʽʣʴ 

ʄʉ 

ʇʣʘʡ 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʄʉ, 

ʤ/ʩ 
2,21 3,49 3,77 3,36 4,91 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʘ 

ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ, ʤ/ʩ 
4,4 5,29 4,29 4,47 2,03 

ʈʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ 

ʚʽʪʨʫ,  

(Vʨʝʘʥ. - Vʄʉ), ʤ/ʩ 

2,19 1,80 0,52 1,11 -2,88 

ʇʦʭʠʙʢʘ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ 

ʚʽʪʨʫ ʚʽʜʥʦʩʥʦ ʜʘʥʠʭ ʄʉ, % 
99,10 51,58 13,79 33,04 -58,66 

ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʧʣʦʱʘʜʮʽ ʄʉ, 

ʄɺʪĿʛʦʜ 

3 154 6 574 9 308 7 161 11 939 

ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʘʥʠʤʠ 

ʨʝʘʥʘʣʽʟʫ, ʄɺʪĿʛʦʜ 

11 900 14 010 10 939 11 622 2 019 

ʈʽʟʥʠʮʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ 

ʚʠʨʦʙʽʪʢʫ, ʢɺʪĿʛʦʜ 
8 746 7 435 1 631 4 460 -9 920 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ, % 
277,30 113,09 17,52 62,28 -83,09 

ʂɺʅʇ ɺɽʋ ʟʘ ʜʘʥʠʤʠ ʄʉ 0,12 0,25 0,35 0,27 0,45 

ʂɺʅʇ ɺɽʋ ʟʘ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ 0,45 0,53 0,42 0,44 0,08 

ʈʽʟʥʠʮʷ ʂɺʅʇ ɺɽʋ 0,33 0,28 0,06 0,17 -0,38 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʂɺʅʇ ɺɽʋ, % 277,50 113,20 17,51 62,50 -83,04 

ɺʽʪʨʦʧʦʪʝʥʮʽʘʣ ʥʘ ʚʠʩʦʪʽ 10 ʤ ʟʘ 

ʜʘʥʠʤʠ ʄʉ, ɺʪ/ʤ2 
19,22 113,95 70,45 63,29 291,25 

ɺʽʪʨʦʧʦʪʝʥʮʽʘʣ ʥʘ ʚʠʩʦʪʽ 10 ʤ ʟʘ 

ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ, ɺʪ/ʤ2 
93,78 166,5 86,70 100,46 9,11 

ʈʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ, ɺʪ/ʤ2 74,56 52,52 16,25 37,17 -282,14 

ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʨʦʟʨʘʭʦʚʘʥʠʭ 

ʟʥʘʯʝʥʴ ʚʽʪʨʦʧʦʪʝʥʮʽʘʣʽʚ, % 
387,82 46,10 23,06 58,74 -96,87 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 2.3, ʫ ʧʝʨʰʦʤʫ ʢʣʘʩʪʝʨʽ (ʄʉ ɿʦʣʦʯʽʚ) ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʟʘ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʟʘʚʠʱʝʥʽ ʚʜʚʽʯʽ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, 
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ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʘʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ 

ʂɺʅʇ ɺɽʋ ʫ 3,8 ʨʘʟʠ. 

ʋ ʜʨʫʛʦʤʫ ʢʣʘʩʪʝʨʽ (ʄʉ ʉʪʨʽʣʢʦʚʝ), ʜʝ ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʨʦʭʠ 

ʚʠʱʽ (ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʴ 1,8 ʤ/ʩ), ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ 

ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʂɺʅʇ ɺɽʋ ʟʘ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʧʝʨʝʚʠʱʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʜʘʥʠʤʠ ʄʉ ʫ 2,1 ʨʘʟʠ. 

ʋ ʪʨʝʪʴʦʤʫ ʢʣʘʩʪʝʨʽ (ɸʄʉʎ ʂʨʦʧʠʚʥʠʮʴʢʠʡ) ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ 

ʰʚʠʜʢʦʩʪʝʡ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 0,5 ʤ/ʩ, ʟʫʤʦʚʣʶʻ ʧʦʭʠʙʢʫ ʚ ʦʮʽʥʮʽ ʂɺʅʇ ɺɽʋ ʪʘ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʨʽʚʥʽ 17,5%. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʢʣʘʩʪʝʨʽ (ʄʉ ʗʤʧʽʣʴ) ʨʽʟʥʠʮʷ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 

ʩʪʘʥʦʚʠʪʴ 1,11 ʤ/ʩ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʭʠʙʢʫ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʂɺʅʇ ɺɽʋ ʪʘ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʨʽʚʥʽ 62,3%. 

ʇôʷʪʠʡ ʢʣʘʩʪʝʨ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʄʉ ʇʣʘʡ, ʜʦ ʷʢʦʛʦ ʫʚʽʡʰʣʠ ʛʽʨʩʴʢʽ 

ʤʝʪʝʦʩʪʘʥʮʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʪʪʻʚʦ ʟʘʥʠʞʝʥʠʤʠ 

ʩʝʨʝʜʥʽʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʪʨʫ ʟʘ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʟʘʥʠʞʝʥʘ ʙʽʣʴʰ ʥʽʞ 

ʫʜʚʽʯʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʥʝʜʦʦʮʽʥʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʂɺʅʇ ɺɽʋ. ʆʜʥʘʢ, ʨʦʟʨʦʙʥʠʢʠ ʙʘʟʠ ʜʘʥʠʭ MERRA-2 

ʟʘʩʪʝʨʽʛʘʶʪʴ ʧʨʦ ʥʝʢʦʨʝʢʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭʥʴʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʪʝʨʠʪʦʨʽʡ 

ʟʽ ʩʢʣʘʜʥʦʶ ʦʨʦʛʨʘʬʽʻʶ, ʪʦʤʫ ʪʘʢʽ ʧʦʭʠʙʢʠ ʚ ʮʴʦʤʫ ʢʣʘʩʪʝʨʽ ʻ ʦʯʽʢʫʚʘʥʠʤʠ. 

ʅʘʡʤʝʥʰʫ ʧʦʭʠʙʢʫ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʄʉ ʪʨʝʪʴʦʛʦ ʢʣʘʩʪʝʨʫ (23%). 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʠʤ, ʦʪʨʠʤʘʥʠʤ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʙʨʘʥʠʭ ʣʦʢʘʮʽʷʭ ɸʚʩʪʨʘʣʽʾ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʟʘ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ʩʷʛʘʣʘ 113,7%, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʜʣʷ ʤʽʩʮʴ ʽʟ ʥʠʟʴʢʠʤʠ (<4 ʤ/ʩ) ʪʘ ʚʠʩʦʢʠʤʠ (>7 ʤ/ʩ) ʰʚʠʜʢʦʩʪʷʤʠ ʚʽʪʨʫ. 

ʉʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ ʚʩʽʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʩʪʘʥʦʚʠʣʘ 32,7% [11]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [79] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʢʦʨʠʛʦʚʘʥʠʭ 

ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʜʣʷ ʦʮʽʥʢʠ ʂɺʅʇ ɺɽʋ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʝʜʦʦʮʽʥʢʠ ʟʥʘʯʝʥʴ 
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ʂɺʅʇ ɺɽʋ ʥʘ 30% (ʇʦʨʪʫʛʘʣʽʷ, ʈʫʤʫʥʽʷ) ʪʘ ʧʝʨʝʦʮʽʥʢʠ ʥʘ 60% (ʅʽʤʝʯʯʠʥʘ, 

ɼʘʥʽʷ). 

 

2.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

1. ʄʝʨʝʞʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʦʩʢʽʣʴʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ 

ʨʝʛʫʣʷʨʥʦ ʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʪʘ ʦʭʦʧʣʶʻ ʪʨʠʚʘʣʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ʆʩʢʽʣʴʢʠ ʄʉ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʝ ʣʠʰʝ ʚ ʨʽʟʥʠʭ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥʘʭ, ʘ ʡ ʚ ʨʽʟʥʠʭ 

ʣʘʥʜʰʘʬʪʥʠʭ ʫʤʦʚʘʭ (ʘʝʨʦʧʦʨʪʠ, ʩʽʣʴʩʴʢʘ ʤʽʩʮʝʚʽʩʪʴ, ʤʽʩʴʢʘ ʟʘʙʫʜʦʚʘ), 

ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ ʚʘʣʽʜʥʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʥʘʜʘʶʪʴ ʄʉ ʥʝʦʙʭʽʜʥʦ ʧʽʜʜʘʚʘʪʠ 

ʧʦʛʣʠʙʣʝʥʦʤʫ ʘʥʘʣʽʟʫ. 

2. ʉʬʦʨʤʦʚʘʥʦ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ, ʱʦ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʄʉ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʪʘʜʘʥʠʭ ʧʨʦʚʝʜʝʥʦ  ʘʥʘʣʽʟ ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʷʜʽʚ 

ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣ ̫187 ʄʉ ʋʢʨʘʾʥʠ, ʩʬʦʨʤʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ ʽʟ 

100 ʄʉ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʽʦʜʠ ʚʘʣʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʢʦʞʥʦʾ ʄʉ. ɺʠʦʢʨʝʤʣʝʥʦ 70 

ʄʉ, ʚʘʣʽʜʥʠʡ ʧʝʨʽʦʜ ʷʢʠʭ ʪʨʠʚʘʻ ʜʦʩʽ ʽ ʜʘʥʽ ʷʢʠʭ ʧʨʠʜʘʪʥʽ ʜʣʷ ʦʮʽʥʢʠ ʩʫʯʘʩʥʦʾ 

ʚʽʪʨʦʚʦʾ ʢʘʨʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 

4. ʆʩʢʽʣʴʢʠ ʧʦʢʨʠʪʪʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʄʉ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ, ʘ ʜʣʷ 

ʦʬʰʦʨʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʘʥʽ ʬʽʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʩʫʪʥʽ ʚʟʘʛʘʣʽ, ʧʦʩʪʘʣʦ 

ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʧʨʦ ʚʽʪʨʦʚʫ ʢʘʨʪʠʥʫ ʘʢʚʘʪʦʨʽʾ 

ʋʢʨʘʾʥʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʨʝʛʽʦʥʽʚ, ʚʯʝʥʽ 

ʚʩʴʦʛʦ ʩʚʽʪʫ ʚʩʝ ʯʘʩʪʽʰʝ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʙʘʟʠ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ. ʇʨʦʪʝ ʮʽ ʜʘʥʽ 

ʧʦʪʨʝʙʫʶʪʴ ʚʝʨʠʬʽʢʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ, ʦʩʢʽʣʴʢʠ ʧʦʭʠʙʢʠ ʚ 

ʦʮʽʥʮʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚ ʨʷʜʽ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʚʠʱʫʚʘʣʠ 100%. 

7. ʇʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ 70 ʧʘʨ ʨʷʜʽʚ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 

ʄʉ ʪʘ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʄʉ, ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʪʘ ʨʽʟʥʠʮʷ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
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ʘʥʘʣʽʟʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 5 ʢʣʘʩʪʝʨʽʚ ʦʙôʻʢʪʽʚ ʪʘ ʥʘʥʝʩʝʥʦ ʾʭ ʥʘ ʢʘʨʪʫ ʨʦʟʧʦʜʽʣʫ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ 10 ʤ. ɼʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ 

ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɺ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ ʙʫʣʦ 

ʦʙʨʘʥʦ ʦʜʥʫ ʪʠʧʦʚʫ ʄʉ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʾ ʙʫʣʠ ʙ ʥʘʙʣʠʞʝʥʽ ʜʦ ʩʝʨʝʜʥʽʭ ʧʦ 

ʢʣʘʩʪʝʨʫ). ɼʣʷ ʧôʷʪʠ ʪʠʧʦʚʠʭ ʄʉ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ, ʂɺʅʇ ɺɽʋ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

8. ɿôʷʩʦʚʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʤʦʞʣʠʚʝ ʜʣʷ ʦʮʽʥʢʠ 

ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʽʚ ʟ 

ʨʽʚʥʠʥʥʠʤ ʨʝʣʴʻʬʦʤ ʪʘ ʥʠʟʴʢʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (ʯʠ ʜʣʷ ʦʬʰʦʨʥʠʭ ʪʝʨʠʪʦʨʽʡ), 

ʦʩʢʽʣʴʢʠ ʥʝʨʽʚʥʦʩʪʽ ʨʝʣʴʻʬʫ, ʟʘʙʫʜʦʚʘ ʪʘ ʚʠʩʦʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʩʫʪʪʻʚʦ 

ʩʧʦʪʚʦʨʶʶʪʴ ʚʽʪʨʦʚʫ ʢʘʨʪʠʥʫ. ʇʨʦʪʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʨʝʘʥʘʣʽʟʫ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʢ̒ʪʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ɺɽʉ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʜʣʷ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ. 
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ʈʆɿɼɯʃ 3 

ʄʆɼɽʃʔ ʊɸ ɺʀʍɯɼʅɯ ʇɸʈɸʄɽʊʈʀ ʈʆɿʈɸʍʋʅʂʋ ʊɽʍʅɯʏʅʆɻʆ 

ɺɯʊʈʆɽʅɽʈɻɽʊʀʏʅʆɻʆ ʇʆʊɽʅʎɯɸʃʋ ʊɽʈʀʊʆʈɯɰ ʊɸ ɸʂɺɸʊʆʈɯɰ 

ʋʂʈɸɰʅʀ 

 

3.1 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ  

 

ɸʪʤʦʩʬʝʨʘ ɿʝʤʣʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ ʬʽʟʠʯʥʠʭ ʪʘ 

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʷʢ ʧʦ ʚʝʨʪʠʢʘʣʽ, ʪʘʢ ʽ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʄʽʨʦʶ ʚʟʘʻʤʦʜʽʾ ʘʪʤʦʩʬʝʨʠ ʽʟ ʟʝʤʥʦʶ ʧʦʚʝʨʭʥʝʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʰʘʨʽʚ: ʧʦʛʨʘʥʠʯʥʠʡ ʰʘʨ (ʘʙʦ ʰʘʨ ʪʝʨʪʷ) ʽ ʚʽʣʴʥʘ 

ʘʪʤʦʩʬʝʨʘ. ʋ ʧʦʛʨʘʥʠʯʥʦʤʫ ʰʘʨʽ, ʚʠʩʦʪʘ ʷʢʦʛʦ ʩʷʛʘʻ 1,0ï1,5 ʢʤ, ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʧʘʨʘʤʝʪʨʠ ʘʪʤʦʩʬʝʨʠ ʤʘʶʪʴ ʟʝʤʥʘ ʧʦʚʝʨʭʥʷ ʽ ʩʠʣʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʪʝʨʪʷ. ʋ 

ʮʴʦʤʫ ʰʘʨʽ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʜʦʙʦʚʽ ʟʤʽʥʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʋ 

ʤʝʞʘʭ ʧʦʛʨʘʥʠʯʥʦʛʦ ʰʘʨʫ ʚʠʜʽʣʷʶʪʴ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ, ʚʠʩʦʪʘ ʷʢʦʛʦ 

ʩʪʘʥʦʚʠʪʴ 50ï100 ʤ. ʋ ʮʴʦʤʫ ʰʘʨʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʚʝʣʠʯʠʥʠ, ʟʦʢʨʝʤʘ 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ ʟ ʚʠʩʦʪʦʶ [156]. 

ɹʽʣʷ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʪʘ ʥʘ ʧʝʚʥʽʡ ʚʠʩʦʪʽ ʚʽʜ ʥʝʾ (z0) ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 

ʟʥʠʞʫʻʪʴʩʷ ʜʦ 0 ʤ/ʩ, ʫʪʚʦʨʶʶʯʠ ʪʘʢ ʟʚʘʥʠʡ ʰʘʨ ʰʦʨʩʪʢʦʩʪʽ. ʁʦʛʦ ʚʠʩʦʪʘ 

ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 0,03 ʩʤ (ʫ ʧʫʩʪʝʣʷʭ) ʜʦ ʢʽʣʴʢʦʭ ʤʝʪʨʽʚ (ʫ ʣʽʩʘʭ ʘʙʦ ʤʽʩʴʢʽʡ 

ʟʘʙʫʜʦʚʽ). ʅʘʜ ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ ʮʝʡ ʰʘʨ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʪʠ 

ʭʚʠʣʴ, ʦʜʥʘʢ ʟʘʟʚʠʯʘʡ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʜʝʷʢʫ ʦʩʝʨʝʜʥʝʥʫ ʚʝʣʠʯʠʥʫ. ɯʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʩʦʪʠ ʨʝʟʫʣʴʪʫʶʯʘ ʩʠʣʘ ʪʝʨʪʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘ ʤʦʜʫʣʝʤ. ʆʜʥʦʯʘʩʥʦ, ʧʽʜ ʚʧʣʠʚʦʤ ʦʙʝʨʪʘʶʯʦʾ 

ʩʠʣʠ ɿʝʤʣʽ, ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʟʤʽʥʶʻʪʴʩʷ, ʟʜʽʡʩʥʶʶʯʠ ʧʨʘʚʠʡ ʧʦʚʦʨʦʪ ʽ 

ʥʘʙʣʠʞʘʶʯʠʩʴ ʜʦ ʥʘʧʨʷʤʢʫ ʛʝʦʩʪʨʦʬʽʯʥʦʛʦ ʚʽʪʨʫ. ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ [156], 

ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʨʦʩʪʘʻ ʟʘ ʣʦʛʘʨʠʬʤʽʯʥʠʤ ʟʘʢʦʥʦʤ, ʪʦʜʽ ʷʢ 

ʥʘʧʨʷʤʦʢ ʟʤʽʥʶʻʪʴʩʷ ʥʝʟʥʘʯʥʦ (ʥʘ 2Áï5Á). ɺʠʱʝ 100 ʤ ʥʘʜ ʧʦʚʝʨʭʥʝʶ 
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ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ, ʘʣʝ ʥʘʧʨʷʤʦʢ ʟʤʽʥʶʻʪʴʩʷ ʙʽʣʴʰ 

ʧʦʤʽʪʥʦ. 

ɼʦʙʦʚʠʡ ʭʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʽʥʘʤʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʦʙʤʽʥʫ ʚʧʨʦʜʦʚʞ ʜʦʙʠ. ʋ ʜʝʥʥʠʡ ʯʘʩ ʯʝʨʝʟ 

ʟʨʦʩʪʘʥʥʷ ʪʝʨʤʽʯʥʦʾ ʥʝʩʪʽʡʢʦʩʪʽ ʘʪʤʦʩʬʝʨʠ ʧʦʩʠʣʶʻʪʴʩʷ ʪʫʨʙʫʣʝʥʪʥʠʡ ʦʙʤʽʥ, 

ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʝʢʩʪʨʝʤʫʤʠ ʫ ʜʦʙʦʚʠʭ ʛʨʘʬʽʢʘʭ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ ʥʝ ʣʠʰʝ ʥʝ ʟʙʽʛʘʶʪʴʩʷ, ʘʣʝ ʡ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʦʪʠʬʘʟʽ 

[135]. ʎʝ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟ ʚʠʩʦʪʦʶ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʯʘʩʦʚʦʤʫ ʤʘʩʰʪʘʙʽ [70, 156]. ʉʝʟʦʥʥʽ ʟʤʽʥʠ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʟʝʤʣʽ ʪʘʢʦʞ 

ʤʘʶʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ [115]. 

ʈʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʧʦ ʪʝʨʠʪʦʨʽʾ ʻ ʜʦʩʪʘʪʥʴʦ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ:  

-  ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʙʽʣʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ;  

- ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʧʽʜʩʪʠʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ (ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ, Ŭ) [99].  

ʇʽʜ ʧʠʪʦʤʦʶ ʧʦʪʫʞʥʽʩʪʶ ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʨʦʟʫʤʽʶʪʴ ʝʥʝʨʛʽʶ, ʱʦ 

ʧʝʨʝʥʦʩʠʪʴʩʷ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʯʝʨʝʟ ʧʝʨʝʨʽʟ ʦʜʠʥʠʯʥʦʾ ʧʣʦʱʽ. ɼʣʷ 

ʢʦʥʢʨʝʪʥʦʩʪʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʝʨʝʨʽʟ ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʤʘʻ ʧʣʦʱʫ Sv. ɿʘ ʯʘʩ æt 

ʯʝʨʝʟ ʮʝʡ ʧʝʨʝʨʽʟ ʧʨʦʭʦʜʠʪʴ ʤʘʩʘ ʧʦʚʽʪʨʷ m=ɟĀvĀ(SvĿȹt). ʇʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ 

ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʧʦʨʮʽʡʥʘ ʛʫʩʪʠʥʽ ʧʦʚʽʪʨʷ ɟ ̔  ʢʫʙʫ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ v. 

ʈʦʟʤʽʨʥʽʩʪʴ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: ʚʘʪ/ʤ2. ʇʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ ʟʚʠʯʘʡʥʦ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʧʨʘʚʠʣʘʤʠ: ä
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1
r  ʜʣʷ çʥʘʧʽʚʘʛʨʝʛʦʚʘʥʠʭè ʜʘʥʠʭ (ʛʽʩʪʦʛʨʘʤ), ʜʝ  n ï ʢʽʣʴʢʽʩʪʴ 

ʚʠʤʽʨʽʚ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘ ʘʥʘʣʽʟʦʚʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ;  ɟi ï ʛʫʩʪʠʥʘ ʧʦʚʽʪʨʷ ʥʘ 

ʤʦʤʝʥʪ i-ʛʦ ʚʠʤʽʨʫ (ʢʛ/ʤ3); vi ï hʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʤʦʤʝʥʪ i-ʛʦ ʚʠʤʽʨʫ (ʤ/ʩ); m ï 

ʯʠʩʣʦ ʛʨʘʜʘʮʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ;  f̔j ï ʚʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ ʧʦʧʘʜʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʚ  j-ʪʫ ʛʨʘʜʘʮʽʶ; vj ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚ  j-ʡ ʛʨʘʜʘʮʽʾ; rï ʩʝʨʝʜʥʷ ʛʫʩʪʠʥʘ 
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ʧʦʚʽʪʨʷ. ɼʘʥʠʤʠ ʚʽʪʨʦʚʠʭ ʘʪʣʘʩʽʚ ʟʚʠʯʘʡʥʦ ʚʚʘʞʘʶʪʴʩʷ ʦʩʝʨʝʜʥʝʥʽ ʟʘ ʢʽʣʴʢʘ 

ʨʦʢʽʚ ʧʦʢʘʟʥʠʢʠ, ʭʦʯʘ ʤʦʞʣʠʚʽ ʽ ʩʝʟʦʥʥʽ ʫʪʦʯʥʝʥʥʷ. ʆʜʥʘʢ ʜʣʷ ʧʦʪʨʝʙ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚʘʞʣʠʚʦʶ ʻ ʨʝʘʣʴʥʘ ʝʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʉ, ʷʢʫ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʟ ʤʝʭʘʥʽʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʫ ʧʨʠ ʧʝʚʥʠʭ (ʥʦʨʤʘʪʠʚʥʠʭ) ʩʧʦʩʦʙʘʭ 

ʨʦʟʩʪʘʥʦʚʢʠ ʦʢʨʝʤʠʭ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ (ɺɽʋ) ʥʘ ʧʣʦʱʘʜʮʽ ɺɽʉ. ʆʪʞʝ, 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʫʜʝʤʦ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʟ ʧʣʦʱʝʶ ʪʝʨʠʪʦʨʽʾ (ʯʠ 

ʘʢʚʘʪʦʨʽʾ). ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʘʪʠ ʡʦʛʦ ʚ ʧʦʢʘʟʥʠʢʘʭ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, 

ʧʦʪʨʽʙʥʦ ʧʨʠʡʥʷʪʠ ʚʠʟʥʘʯʝʥʠʡ ʪʠʧ ɺɽʋ, ʪʦʙʪʦ ʧʘʩʧʦʨʪʥʽ ʨʦʟʤʽʨʠ (ʚʠʩʦʪʫ ʚʝʞʽ, 

ʜʽʘʤʝʪʨ ʚʽʪʨʦʢʦʣʝʩʘ) ʪʘ ʝʥʝʨʛʝʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ɺɽʋ ï ʟʘʣʝʞʥʽʩʪʴ 

ʧʦʪʦʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ: 
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 ʆʪʞʝ, ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʣʝʞʘʪʠʤʝ ʥʝ ʣʠʰʝ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ, ʘʣʝ ʡ ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ. ʊʦʤʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʦʨʽʻʥʪʫʻʤʦʩʷ ʥʘ ʜʝʷʢʽ 

ʧʨʠʚʝʜʝʥʽ ʚʝʣʠʯʠʥʠ, ʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʤʘʻ ʜʦʟʚʦʣʷʪʠ ʫʪʦʯʥʝʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʰʣʷʭʦʤ ʧʽʜʩʪʘʥʦʚʢʠ ʘʢʪʫʘʣʴʥʠʭ ʯʠʩʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʽʜ ʧʣʦʱʝʶ S ʟ ʣʽʥʽʡʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ X, Y ʨʦʟʫʤʽʻʤʦ ʪʝʨʠʪʦʨʽʶ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ. ʅʘʜ ʥʝʶ ʥʘ ʚʠʩʦʪʽ h ̔ ʩʥʫʻ ʧʦʣʝ ʦʩʝʨʝʜʥʝʥʠʭ, ʘʙʦ 

ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ),,( hYXve , ʜʝ ñ=
T

e dttv
T

v
0

1
)( . ɺʠʨʦʙʣʝʥʘ ɺɽʋ 

ʟʘ ʧʝʚʥʠʡ ʯʘʩ ʊ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʽʩʪʶ: 

 

)( eWW vPTE Ö= ,  ʘʙʦ  dvvfvPTE
Vm

Vs

WW )()(ñ=  ,                        (3.2) 

 

ʜʝ:  f(v) ï ʬʫʥʢʮʽʷ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʷʢ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ.  
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ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʽʷ, ʦʪʨʠʤʘʥʘ ʟ ʧʝʚʥʦʾ ʧʣʦʱʽ S:  

ñ=
S

WBEC dXdYhYXEhE ),,()( .                                      (3.3) 

ɺʠʩʦʪʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝʟʤʽʥʥʦʶ ʜʣʷ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ, ʨʦʟʛʣʷʜʘʶʯʠ 

ʥʘʜʘʣʽ ʣʠʰʝ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪ.  

ɿʘ ʦʜʠʥʠʮʶ ʚʠʤʽʨʫ ʧʣʦʱʽ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʪʝʨʠʪʦʨʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʜʠʥʠʯʥʦʾ ɺɽʉ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʘʙʦ ʞ ʚʠʟʥʘʯʘʻʤʦ 

ʜʦʩʷʞʥʫ ʧʦʪʫʞʥʽʩʪʴ ɺɽʉ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʜʠʥʠʯʥʽʡ ʪʝʨʠʪʦʨʽʾ (ʥʘʧʨ. 

ʢɺʪ/ʢʤ2), ʯʠ ʦʙʩʷʛ ʝʥʝʨʛʽʾ ɺɽʉ, ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʦʜʠʥʠʯʥʦʾ ʧʣʦʱʽ 

(ʢɺʪĿʛʦʜ/ʢʤ2/ʨʽʢ). ʊʦʜʽ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʪʠʤʝ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʙʫʜʝ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʡ (ʘʢʚʘʪʦʨʽʡ), 

ʧʨʠʜʘʪʥʘ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ:  
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k

kˤ˩˿ SS W-= ,                                          (3.4) 

 

ʜʝ: Sj ï ʪʝʨʠʪʦʨʽʾ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ; 

ɋk ï ʟʘʙʦʨʦʥʝʥʽ ʟʦʥʠ. 

ʆʩʪʘʪʦʯʥʠʡ ʦʙʩʷʛ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʚʨʘʭʦʚʫʶʯʠ 

ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʪʨʘʪʠ, ʧʨʦ ʱʦ ʜʘʣʽ ʚ ʨʦʟʜʽʣʽ 4 (ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ). 

ʄʦʜʝʣʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʫ ʩʪʦʩʫʻʪʴʩʷ ʧʝʚʥʦʾ 

ʚʠʩʦʪʠ ʥʘʜ ʟʝʤʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʥʘ ʷʢʽʡ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʠʤʽʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʷʢ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʨʘʭʫʚʘʥʥʷ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟ ʚʠʩʦʪʦʶ 

ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʜʦ ʤʦʜʝʣʽ.  

ʅʝʭʘʡ R ï ʨʘʜʽʫʩ ʨʦʪʦʨʘ (ʚʽʪʨʦʢʦʣʝʩʘ) ɺɽʋ, ʅ ï ʚʠʩʦʪʘ ʦʩʽ ʨʦʪʦʨʘ, h ï 

ʧʦʪʦʯʥʘ ʚʠʩʦʪʘ ʥʘʜ ʧʽʜʩʪʠʣʘʶʯʦʶ ʧʦʚʝʨʭʥʝʶ. ɺ ʥʦʨʤʦʚʘʥʠʭ ʚʝʣʠʯʠʥʘʭ ʨʘʜʽʫʩ 

R/ʅ = r, ʧʦʪʦʯʥʘ ʚʠʩʦʪʘ h/ʅ = y. ɺʽʜʥʦʩʥʘ (ʥʦʨʤʦʚʘʥʘ) ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ ʤʘʢʩʠʤʘʣʴʥʫ (ʧʘʩʧʦʨʪʥʫ) ʧʦʪʫʞʥʽʩʪʴ: , 

ʜʝ ʈ(V) ï ʧʦʪʦʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ V (ʚ ʧʘʩʧʦʨʪʥʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ɺɽʋ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʩʦʪʠ ʦʩʽ ʨʦʪʦʨʘ). 

ʆʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʤʽʥʶʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ, ʪʦ ʚʟʜʦʚʞ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ 

ʚʽʪʨʦʢʦʣʝʩʘ ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ ʩʪʘʥʦʚʠʪʠʤʝ , ʜʝ 

 ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ. ʊʦʜʽ ʧʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʧʠʪʦʤʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ ʚʽʪʨʦʢʦʣʝʩʘ (ʜʠʚ. 

ʨʠʩ. 3.1): 

 .                                              (3.5) 

 

ɼʝʪʘʣʴʥʽʰʝ ʧʨʦ ʚʨʘʭʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ï ʜʠʚ. ʜʘʣʽ (ʧ.3.4). 

 

 

 

ʈʠʩ. 3.1 ʈʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ ʧʦ ʚʠʩʦʪʽ  

 

ʉʠʩʪʝʤʘ ʟʘʣʝʞʥʦʩʪʝʡ (3.1-3.5) ʟʘʛʘʣʦʤ ʚʠʟʥʘʯʘʻ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, 

ʟʘʩʪʦʩʦʚʘʥʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ. 
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3.2 ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 

ʆʩʥʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʴ-̫ ʢʠʭ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʻ 

ʜʘʥʽ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ. ʅʘʡʚʠʯʝʨʧʥʽʰʘ ̔ ʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʧʘʨʘʤʝʪʨʽʚ ʚʽʪʨʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʷʢ ʫ ʧʨʦʩʪʦʨʦʚʦʤʫ, ʪʘʢ ʽ ʯʘʩʦʚʦʤʫ 

ʘʩʧʝʢʪʘʭ, ʟʽʙʨʘʥʘ ʚ ʘʨʭʽʚʘʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʝʨʞʘʚʥʦʾ ʤʝʨʝʞʽ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ. ʋʥʽʬʽʢʦʚʘʥʽʩʪʴ ʮʠʭ ʜʘʥʠʭ (ʧʝʨʽʦʜʠʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʴ, ʪʠʧʠ ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʪʨʫ, ʤʝʪʦʜʠ ʦʩʝʨʝʜʥʝʥʥʷ ʪʘ 

ʚʠʩʦʪʠ ʚʠʤʽʨʶʚʘʥʴ) ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ.  

ʆʩʢʽʣʴʢʠ ʚʽʪʝʨ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʤʽʥʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʫ, ʦʮʽʥʶʶʯʠ ʚʽʪʨʦʚʠʡ ʨʝʞʠʤ ʨʝʛʽʦʥʫ, ʜʦʮʽʣʴʥʽʰʝ ʦʧʠʨʘʪʠʩʷ ʥʘ 

ʦʩʝʨʝʜʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ.  

ɼʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʩʪʨʦʢʦʚʽ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ (ʧʝʨʽʦʜʠʯʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ ï 3 ʛʦʜ) 70 ʦʧʦʨʥʠʭ  ʄʉ (ʤʝʪʦʜʦʣʦʛʽʷ ʚʽʜʙʦʨʫ ʦʧʠʩʘʥʘ ʚ ʧʧ.2.1) 

[108] ʟʘ 10 ʨʦʢʽʚ (2011-2020 ʨʨ.) ʙʫʣʠ ʦʩʝʨʝʜʥʝʥʽ ʪʘ ʥʘʥʝʩʝʥʽ ʥʘ ʢʘʨʪʫ (ʨʠʩ. 3.2). 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ ʚ ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʦʧʠʩ ʚʽʪʨʦʚʦʾ 

ʢʘʨʪʠʥʠ ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʜʘʥʽ 

ʨʝʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʤʽʥʷʶʪʴ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ [11].  

ɼʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʜʘʥʠʭ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ 

ʜʚʘʜʮʷʪʠ ʚʽʨʪʫʘʣʴʥʠʭ ʪʦʯʦʢ, ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʢʨʦʢʦʤ ʟʘ ʧʝʨʽʦʜ 2011 ï 2020 ʨʨ. 

ʜʣʷ ʚʠʩʦʪʠ 10 ʪʘ 100 ʤ (ʨʠʩ. 3.2). 

ʂʘʨʪʦʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʩʽʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ 

ʚʽʪʨʫ (ʄʉ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʪʦʯʢʠ) ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʫ ɺ. 

ɸʥʘʣʽʟ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘ ʧʝʨʽʦʜ 

2011-2020 ʨʨ. ʥʘ 70 ʄʉ, ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʷʢʠʭ ʙʫʣʠ ʚʠʟʥʘʥʽ ʚʘʣʽʜʥʠʤʠ [108], 

ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 
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ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1,8 ʤ/ʩ ʜʦ 5,3 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ ʬʣʶʛʝʨʘ (å10 ʤ) ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʪʴ 3,1 ʤ/ʩ. ɼʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʘ 10 ʨʦʢʽʚ 

ʥʘ ʚʠʩʦʪʽ 10 ʤ ʟʘ ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ [68]  ʩʪʘʥʦʚʠʪʴ 5,6 ʤ/ʩ. 

 

 

ʈʠʩ. 3.2 ʈʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚ 

ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ (2011 ï 2020 ʨʨ.) ʥʘ ʚʠʩʦʪʽ 10 ʤ [147] 

 

ʅʘʡʚʠʱʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʇʨʠʘʟʦʚʩʴʢʽʡ ʚʠʩʦʯʠʥʽ, 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʽʡ ʥʠʟʦʚʠʥʽ, ʫ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʂʨʠʤʫ ʪʘ ʂʘʨʧʘʪ, ʘ ʪʘʢʦʞ ʥʘ 

ʇʦʜʽʣʴʩʴʢʽʡ, ʇʨʠʜʥʽʧʨʦʚʩʴʢʽʡ ʽ ɼʦʥʝʮʴʢʽʡ ʚʠʩʦʯʠʥʘʭ. 

ɼʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʣʦʢʘʮʽʾ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ɺɽʉ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʄʉ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʡʙʣʠʞʯʝ ʜʦ ʦʙʨʘʥʦʾ ʪʦʯʢʠ. 

ɿ ʤʝʪʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʋʢʨʘʾʥʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʧʨʦ ʚʽʪʝʨ (ʱʽʣʴʥʽʩʪʴ ʪʘ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʾʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ) ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʽʘʛʨʘʤʘ ɺʦʨʦʥʦʛʦ.  

ɼʽʘʛʨʘʤʘ ɺʦʨʦʥʦʛʦ (ʧʦʣʽʛʦʥʠ ɺʦʨʦʥʦʛʦ) ï ʮʝ ʧʦʣʽʛʦʥʘʣʴʥʽ ʦʙʣʘʩʪʽ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʟʘʜʘʥʽʡ ʤʥʦʞʠʥʽ ʪʦʯʦʢ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʙʫʜʴ-̫ ʢʦʾ 
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ʪʦʯʢʠ ʦʙʣʘʩʪʽ ʜʦ ʜʘʥʦʾ ʪʦʯʢʠ ʤʝʥʰʘ, ʥʽʞ ʜʦ ʙʫʜʴ-̫ ʢʦʾ ʽʥʰʦʾ ʪʦʯʢʠ ʤʥʦʞʠʥʠ. 

ɿʘʚʜʘʥʥʷ ʧʦʙʫʜʦʚʠ ʟʦʥʠ ʙʣʠʟʴʢʦʩʪʽ ʚʠʤʘʛʘʻ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʪʦʯʦʢ ʧʣʦʱʠʥʠ, 

ʜʣʷ ʷʢʠʭ ʚʽʜʩʪʘʥʴ ʜʦ ʦʙ'ʻʢʪʽʚ ʤʥʦʞʠʥʠ ʻ ʤʽʥʽʤʘʣʴʥʦʶ. ʐʣʷʭʦʤ ʛʝʥʝʨʫʚʘʥʥʷ 

ʧʦʣʽʛʦʥʽʚ ɺʦʨʦʥʦʛʦ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʧʦʜʽʣʫ ʧʦʢʨʠʪʪʷ ʥʘ ʦʢʦʣʠ ʟʘʜʘʥʠʭ 

ʪʦʯʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ. ɼʣʷ ʤʝʨʝʞʽ ʪʦʯʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʧʦʣʽʛʦʥʠ ʙʫʜʫʶʪʴʩʷ ʟʘ ʫʤʦʚʠ, 

ʱʦ ʜʣʷ ʙʫʜʴ-̫ ʢʦʾ ʧʦʟʠʮʽʾ ʚ ʤʝʞʘʭ ʧʦʣʽʛʦʥʽʚ ʚʽʜʩʪʘʥʴ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʦʯʢʦʚʦʛʦ 

ʦʙ'ʻʢʪʘ ʟʘʚʞʜʠ ʤʝʥʰʘ, ʥʽʞ ʜʦ ʙʫʜʴ-̫ ʢʦʛʦ ʽʥʰʦʛʦ ʦʙ'ʻʢʪʘ ʤʝʨʝʞʽ  [146].  

ʇʦʙʫʜʦʚʘ ʧʦʣʽʛʦʥʽʚ ɺʦʨʦʥʦʛʦ ʥʘ ʧʨʘʢʪʠʮʽ ʻ ʢʣʶʯʦʚʦʶ ʦʧʝʨʘʮʽʻʶ ʜʣʷ 

ʧʦʜʽʣʫ ʪʝʨʠʪʦʨʽʾ ʥʘ ʦʢʨʝʤʽ ʨʘʡʦʥʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʩʪʦʨʦʚʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʪʘ 

ʘʩʦʮʽʘʮʽʾ. ʎʝʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʽʣʫ ʧʦʚʝʨʭʥʽ ʥʘ ʦʩʥʦʚʽ 

ʟʘʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʨʠʪʝʨʽʾʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [146].  

ɼʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩ. 3.3-3.4. 

 

 

 

ʈʠʩ. 3.3  ɼʽʘʛʨʘʤʘ ɺʦʨʦʥʦʛʦ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 
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ɼʽʘʛʨʘʤʘ ɺʦʨʦʥʦʛʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʷʢ 

ʰʚʠʜʢʠʡ ʩʧʦʩʽʙ ʧʦʰʠʨʝʥʥʷ ʪʦʯʢʦʚʠʭ ʜʘʥʠʭ ʫ ʧʨʦʩʪʦʨʽ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʚʧʣʠʚʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʤʝʨʝʞʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ, 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

 

ʈʠʩ. 3.4  ɼʽʘʛʨʘʤʘ ɺʦʨʦʥʦʛʦ ʜʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʜʦʟʚʦʣʷʻ ʘʩʦʮʽʶʚʘʪʠ ʧʦʛʦʜʥʽ ʜʘʥʽ, 

ʟʽʙʨʘʥʽ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ, ʽʟ ʮʝʥʪʨʦʤ ʚʘʛʠ ʢʦʤʽʨʢʠ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ ʧʦʛʦʜʥʽ 

ʫʤʦʚʠ ʻ ʦʜʥʦʨʽʜʥʠʤʠ ʚ ʤʝʞʘʭ ʮʽʻʾ ʢʦʤʽʨʢʠ. ʊʘʢʝ ʧʨʠʧʫʱʝʥʥʷ ʻ ʦʙˇʨʫʥʪʦʚʘʥʠʤ 

ʟʘ ʫʤʦʚʠ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʝʦʩʪʘʥʮʽʡ ʪʘ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʢʦʤʽʨʦʢ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʛʦʜʥʦʛʦ ʷʚʠʱʘ [146]. 

 

3.3 ʅʘʧʨʷʤʦʢ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 

ɼʣʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʥʘ ʪʽʡ ʯʠ ʽʥʰʽʡ ʪʝʨʠʪʦʨʽʾ ʻ ʚʢʨʘʡ 

ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʝʡ ʬʘʢʪ ʚʠʟʥʘʯʘʻ ʩʭʝʤʫ ʨʦʟʩʪʘʥʦʚʢʠ ʽ ʦʨʽʻʥʪʘʮʽʶ 
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ɺɽʋ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʣʦʱʘʜʢʠ, ʱʦʜʦ ʷʢʦʾ  ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ 

ɺɽʉ [112]. 

ʅʘʧʨʷʤʦʢ ʚʽʪʨʫ ï ʤʽʥʣʠʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ, ʜʣʷ ʦʧʠʩʫ 

ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʫʛʦʚʫ ʜʽʘʛʨʘʤʫ (çʨʦʟʘ ʚʽʪʨʽʚè), ʜʝ ʫ ʚʽʜʩʦʪʢʘʭ 

ʧʦʢʘʟʫʻʪʴʩʷ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʚʽʪʨʽʚ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʫʤʙʫ.  

ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚʽʪʨʽʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ (ʦʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 

2011-2020 ʨʨ.) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.5.  

ɺ ʩʝʨʝʜʥʴʦʤʫ ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ 

ʜʦʙʨʝ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʦʧʠʩʘʥʘ ʚ ʨʦʟʜʽʣʽ 2. ʅʘ ʧʽʚʥʽʯ ʚʽʜ ʣʽʥʽ,ʾ ʱʦ 

ʩʧʦʣʫʯʘʻ ɹʘʣʪʫ ï ɼʥʽʧʨʦ ï ʃʫʛʘʥʩʴʢ, ʜʦʤʽʥʫʶʪʴ ʚʽʪʨʠ ʽʟ ʟʘʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ 

(ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ, ʟʘʭʽʜʥʽ, ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ). ʅʘ ʧʽʚʜʝʥʴ ʚʽʜ ʦʩ ̔ʜʦ ʟʘʭʽʜʥʠʭ 

ʚʽʪʨʽʚ ʜʦʜʘʶʪʴʩʷ ʩʭʽʜʥʽ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ.  

ɯʟ 70 ʦʙʨʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ, ʥʘ  42% ʄʉ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ (ʧʦʥʘʜ 20% ʚʽʪʨʽʚ 

ʦʜʥʦʛʦ ʟ ʚʦʩʴʤʠ ʨʫʤʙʽʚ) (ʨʠʩ. 3.6ʘ, 3,6ʚ).  

 

 

ʈʠʩ. 3.5 ʇʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ [98] 
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ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩ. 3.6 ʉʝʨʝʜʥʽʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʨʦʟʧʦʜʽʣ ʚʽʪʨʽʚ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ʜʣʷ ʄʉ 

ʋʢʨʘʾʥʠ: ʘ) ɸʄʉʎ ʊʝʨʥʦʧʽʣʴ; ʙ) ʄʉ ʉʤʽʣʘ; ʚ) ʄʉ ʄʘʨʽʫʧʦʣʴ 

 

ʇʨʦʪʝ ʥʘ ʙʽʣʴʰʦʩʪʽ ʄʉ (58%) ʚʠʜʽʣʠʪʠ ʧʝʨʝʚʘʞʘʶʯʠʡ ʥʘʧʨʷʤ ʚʽʪʨʫ ʚ 

ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʨʷʜʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʚʽʪʨʠ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ 

ʨʫʤʙʘʤ ʜʦʩʠʪʴ ʨʽʚʥʦʤʽʨʥʦ (ʨʠʩ. 3.6 ʙ). 

 

3.4 ɺʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʚʽʪʨʫ 

 

ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʋ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ. ɼʣʷ ɺɽʋ 

ʤʘʣʦʾ ʧʦʪʫʞʥʦʩʪʽ (100-300 ʢɺʪ), ʚʠʩʦʪʘ ʦʩʽ ʨʦʪʦʨʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 20 ï 40 ʤ, 

ʪʝʭʥʽʯʥʦ ʥʝʩʢʣʘʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʪʨʫ ʥʘ ʧʦʪʨʽʙʥʽʡ 

ʚʠʩʦʪʽ, ʧʨʦʪʝ ɺɽʋ ʤʝʛʘʚʘʪʥʦʛʦ ʢʣʘʩʫ ʽ ʚʠʱʝ ʤʘʶʪʴ ʚʠʩʦʪʠ ʦʩʽ ʨʦʪʦʨʘ ʚʽʜ 80 ʤ 

(ʥʘʨʘʟʽ, ʜʦ 165 ʤ [89]).  ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʧʦʰʫʢʫ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟ ʚʠʩʦʪʠ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʜʦ ʚʠʩʦʪʠ 

ʦʩʽ ʨʦʪʦʨʘ ʤʘʡʙʫʪʥʴʦʾ ɺɽʋ [160]. 

ʋ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ʟʘʢʦʥʽʚ 

ʧʨʦʬʽʣʶ ʚʽʪʨʫ: ʪʝʦʨʝʪʠʯʥʦ ʦʪʨʠʤʘʥʠʡ ʣʦʛʘʨʠʬʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʟ ʧʦʧʨʘʚʢʘʤʠ 
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ʥʘ ʥʝʡʪʨʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʥʫ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʘʪʤʦʩʬʝʨʠ ʪʘ ʝʤʧʽʨʠʯʥʠʡ 

ʩʪʝʧʝʥʝʚʠʡ ʟʘʢʦʥ [50].  

ɼʣʷ ʧʝʨʝʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟ ʚʠʩʦʪʠ h ʜʦ ʚʠʩʦʪʠ ʦʩʽ ʨʦʪʦʨʘ ʤʦʞʥʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʬʦʨʤʫʣʫ ʍʝʣʣʤʘʥʘ (ʩʪʝʧʝʥʝʚʠʡ ʟʘʢʦʥ) [36]: 

 

ὺ ὺ  ,       (3.6) 

 

ʜʝ:  ὺ ï  hʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ Ὄ (ʤ) ʥʘʜ ʟʝʤʥʦʶ 

ʧʦʚʝʨʭʥʝʶ,  

ὺï hʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʜʘʚʘʯʘ Ὤ Ὄ (ʤ) ʥʘʜ ʟʝʤʥʦʶ ʧʦʚʝʨʭʥʝʶ, 

‌ ï ʧʘʨʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ 

ʦʪʦʯʫʶʯʦʛʦ ʣʘʥʜʰʘʬʪʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ. 

ʉʧʦʯʘʪʢʫ ʧʘʨʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ ‌ ʤʘʚ ʢʦʥʢʨʝʪʥʝ 

ʟʥʘʯʝʥʥʷ (), ʧʽʟʥʽʰʝ, ʜʣʷ ʪʝʨʠʪʦʨʽʡ ʟ ʥʝʟʥʘʯʥʦʶ ʰʦʨʩʪʢʽʩʪʶ ʧʽʜʩʪʠʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ‌ πȟρτ [76]. ɿʛʦʜʦʤ ʙʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʫ ‌, ʚ ʷʢʽʡ ʟʥʘʯʝʥʥʷ ʟʤʽʥʶʚʘʣʠʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʦʯʫʶʯʠʭ ʣʘʥʜʰʘʬʪʽʚ ʚʽʜ 0,1 (ʜʣʷ ʨʽʚʥʦʾ ʟʝʤʣʽ ʪʘ ʚʽʜʢʨʠʪʠʭ 

ʚʦʜʦʡʤ) ʜʦ 0,4 (ʜʣʷ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ) [113,  5] ʪʘ ʥʘʚʽʪʴ ʜʦ 3,0 (ʜʣʷ ʩʝʨʝʜʤʽʩʪʴ 

ʟ ʚʠʩʦʢʦʶ ʟʘʙʫʜʦʚʦʶ) [51]. ʏʘʩʪʦ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʤʽʥʥʠʭ ʽʥʜʝʢʩʽʚ ʩʪʝʧʝʥʝʚʦʛʦ ʟʘʢʦʥʫ ‌, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʣʦʢʘʮʽʾ ʪʘ ʻ 

ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ [73]. 

ʊʘʢʦʞ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩ̔  ʨʦʪʦʨʘ ɺɽʋ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʣʝʞʥʽʩʪʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ɼ.ʊ. ʃʘʡʭʪʤʘʥʦʤ (ʣʦʛʘʨʠʬʤʽʯʥʠʡ 

ʟʘʢʦʥ):   

ὺ ὺ ,      (3.7) 

ʜʝ:   v ï hʫʢʘʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘ ʚʠʩʦʪʽ h;  

v1 ï hʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʙʽʣʷ ɿʝʤʣʽ ʥʘ ʚʠʩʦʪʽ h1;  
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h0 ï ʚʠʩʦʪʘ, ʥʘ ʷʢʽʡ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʚʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ: ʜʣʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ï 0,5 ʩʤ; ʜʣʷ ʧʦʚʝʨʭʥʽ ʟ ʥʠʟʴʢʦʶ 

ʪʨʘʚʦʶ ï 3,2 ʩʤ; ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʨʦʩʣʠʥʘʤʠ ï 5é7 ʩʤ; hʤʘʢʩ=20 ʩʤ) [109]. 

 

ʅʘ ʜʽʶʯʠʭ ʄʉ ʩʪʘʥʜʘʨʪʥʘ ʚʠʩʦʪʘ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ 

ʩʪʘʥʦʚʠʪʴ 10 ʤ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʨʝʘʣʴʥʘ ʚʠʩʦʪʘ ʩʫʯʘʩʥʠʭ ɺɽʋ ʩʪʘʥʦʚʠʪʴ ʜʝʩʷʪʢʠ 

ʤʝʪʨʽʚ. ʊʘʢ, ʜʣʷ ɺɽʋ ʪʠʧʫ Vestas V112-3.0 (ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʥʘʡʙʽʣʴʰʽʡ 

ʫʢʨʘʾʥʩʴʢʽʡ ɺɽʉ ï ɹʦʪʽʾʚʩʴʢʽʡ) ʚʠʩʦʪʘ ʚʝʞʽ ʩʪʘʥʦʚʠʪʴ 84-119 ʤ, ʘ ʜʽʘʤʝʪʨ 

ʚʽʪʨʦʢʦʣʝʩʘ ï 112 ʤ. ʆʪʞʝ, ʢʦʨʝʢʪʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ ʤʘʻ 

ʩʧʠʨʘʪʠʩʷ ʥʘ ʷʢʽʩʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ɺɽʋ ʤʘʻ ʪʠʧʦʚʫ ʝʥʝʨʛʝʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ (ʨʠʩ. 3.7), 

ʚʠʩʦʪʫ ʦʩʽ ʨʦʪʦʨʘ ʅ (ʤ) ʪʘ ʨʘʜʽʫʩ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ ʚʽʪʨʦʢʦʣʝʩʘ R (ʤ). ɼʣʷ 

ʟʨʫʯʥʦʩʪʽ ʚʩʽ ʨʦʟʤʽʨʠ ʚʽʜʥʦʩʠʤʦ ʜʦ ʚʠʩʦʪʠ ʅ, ʪʦʜʽ ʚʠʩʦʪʘ ʜʦʨʽʚʥʶʻ 1, ʨʘʜʽʫʩ 

R/ʅ = r, ʧʦʪʦʯʥʘ ʚʠʩʦʪʘ h/ʅ = y. ʅʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ Pnom=1, ʪʦʙʪʦ 

ὖ ὠ
ὖὠ

ὖ , ʜʝ Pn ï ʚʽʜʥʦʩʥʘ (ʥʦʨʤʦʚʘʥʘ) ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ, ʈ ï ʨʝʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ, Pmax ï ʤʘʢʩʠʤʘʣʴʥʘ (ʨʦʟʨʘʭʫʥʢʦʚʘ) ʧʦʪʫʞʥʽʩʪʴ (ʄɺʪ). 

ʆʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʟʤʽʥʶʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ, ʪʦ ʚʟʜʦʚʞ ʧʦʚʝʨʭʥʽ 

ʦʙʤʘʭʫ ʚʽʪʨʦʢʦʣʝʩʘ ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ ʩʪʘʥʦʚʠʪʠʤʝ ὴώ ὴὠώ

ὖ ὠ
Ὓ, ʜʝ Ὓ “ὶ ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ. ʊʦʜʽ ʧʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʧʠʪʦʤʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ 

ʚʽʪʨʦʢʦʣʝʩʘ: 

 

ὖ ὖ ‌ȟώȟὠ ᷿ὴώὨί ᷿ ὴώ ὶ ρ ώ Ὠώ,    (3.8) 

 

ʜʝ ʚʠʛʣʷʜ ʬʫʥʢʮʽʾ p(y) ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʥʝʨʛʝʪʠʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ɺɽʋ.  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʽʥʪʝʛʨʘʣ (3.8) ʥʝ ʤʘʻ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʚôʷʟʢʫ. ɺ 

ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠ Ŭ=0, ʪʦʙʪʦ V(h)= V0, ʦʪʨʠʤʫʻʤʦ PɆ= P(V0). 
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ʆʩʢʽʣʴʢʠ ʚʠʛʣʷʜ P(V) ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʜʘʻʪʴʩʷ ʪʘʙʣʠʯʥʦ, ʪʦ ʽʥʪʝʛʨʫʚʘʥʥʷ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚ ʩʢʽʥʯʝʥʠʭ ʨʽʟʥʠʮʷʭ; ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ 

ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʧʦʣʽʥʦʤʦʤ (ʩʧʣʘʡʥʘʤʠ), ʣʦʛʽʩʪʠʯʥʦʶ ʢʨʠʚʦʶ, ʪʦʱʦ.  

ɺʩʪʘʥʦʚʠʤʦ, ʥʘʩʢʽʣʴʢʠ ʚʽʜʨʽʟʥʷʪʠʤʝʪʴʩʷ PɆ ʚʽʜ Pn(V0)=ʈ0 ʪʘ ʚʽʜ Pn[V(1)]= 

ʈ1 ʟʘʣʝʞʥʦ ʚʽʜ Ŭ, ʪʦʙʪʦ ʥʘʩʢʽʣʴʢʠ ʢʨʫʪʠʟʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʧʣʠʚʘʻ ʥʘ 

ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ ʧʨʠ ʚʽʜʦʤʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 

ʪʝʩʪʦʚʽʡ ʚʠʩʦʪʽ. 

ʈʦʟʛʣʷʜʘʻʤʦ ʜʦʩʠʪʴ ʪʠʧʦʚʫ ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʝʥʝʨʛʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺɽʋ ʘʥʘʣʦʛʽʯʥʘ ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ. 3.7, ʧʨʠ ʮʴʦʤʫ r=0,6. ʊʝʩʪʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ ʚʠʤʽʨʷʥʘ ʥʘ ʚʠʩʦʪʽ y=0,5 ï ʪʦʙʪʦ ʥʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ 

ʚʽʪʨʦʢʦʣʝʩʘ. ʅʘ ʨʠʩ. 3.8 ʟʦʙʨʘʞʝʥʦ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʽʜʥʦʩʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ ʥʘ ʦʩʽ ʚʽʪʨʦʢʦʣʝʩʘ ʈ(1) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʩʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʪʘ ʧʦʢʘʟʥʠʢʘ Ŭ. ʉʘʤʝ ʮʷ ʧʦʪʫʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʮʽʥʮʽ 

ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʋ. 

ʈʦʟʛʣʷʜʘʣʠʩʷ ʟʥʘʯʝʥʥʷ Ŭ ʚ ʤʝʞʘʭ ʚʽʜ 0,1 ʜʦ 0,3. 

 

 

ʈʠʩ. 3.7 ʊʠʧʦʚʘ ʝʥʝʨʛʝʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɺɽʋ [149] 
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ʈʠʩ. 3.8 ʈʦʟʨʘʭʫʥʢʦʚʘ ʚʽʜʥʦʩʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ [149] 

 

ʗʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 3.8, ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ ʧʦʤʽʪʥʦ 

ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʜʽʘʧʘʟʦʥʫ æV (ʨʠʩ. 3.7), ʘ ʩʘʤʝ ʟʦʥʠ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ. ʆʯʝʚʠʜʥʦ, ʟʘ ʤʝʥʰʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 

ɺɽʋ ʧʝʨʝʚʘʞʥʦ ʥʝ ʧʨʘʮʶʻ, ʘ ʧʨʠ ʙʽʣʴʰʠʭ ʚʭʦʜʠʪʴ ʚ ʨʝʞʠʤ ʨʝʛʫʣʶʚʘʥʥʷ ʟ 

ʧʦʩʪʽʡʥʦʶ ʧʦʪʫʞʥʽʩʪʶ. ʎʝʡ ʝʬʝʢʪ ʧʦʤʽʪʥʦ ʪʘʢʦʞ ʜʣʷ ʧʦʪʫʞʥʦʩʪʽ (3.8), 

ʚʠʟʥʘʯʝʥʦʾ ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʧʦ ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ ʚʽʪʨʦʢʦʣʝʩʘ. ʅʘ ʨʠʩ. 3.9 

ʟʦʙʨʘʞʝʥʦ ʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ PɆ (̫ ʢ ʨʦʟʨʘʭʦʚʘʥʦʾ ʙʽʣʴʰ 

ʪʦʯʥʦ) ʜʦ ʈ(1) ʷʢ ʦʨʽʻʥʪʦʚʥʦʾ ʧʨʠ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 

ɿ ʨʠʩ. 3.8-3.9 ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʧʦʢʘʟʥʠʢʘ Ŭ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ 

ʪʝʦʨʝʪʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʨʦʩʪʘʻ, ʽ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚ ʤʝʞʘʭ 5% ï ʮʝ ʚʧʣʠʚ 

ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʧʨʠ 

ʮʴʦʤʫ ʪʝʩʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʠʟʥʘʯʝʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦ ï ʥʘ ʧʦʣʦʚʠʥʽ ʚʠʩʦʪʠ 

ʚʝʞʽ ɺɽʋ. ʑʝ ʧʦʤʽʪʥʽʰʠʤ ʻ ʚʧʣʠʚ ʦʮʽʥʢʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ, ʷʢʱʦ ʚʝʞʘ 

ɺɽʋ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʚʽʜ ʪʝʩʪʦʚʦʾ ʚʠʩʦʪʠ. ʅʘ ʨʠʩ. 3.10 ʟʦʙʨʘʞʝʥʦ ʨʦʟʛʣʷʥʫʪʽ 

ʚʠʱʝ ʟʘʣʝʞʥʦʩʪʽ ʧʨʠ y=0,1 (ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʪʽ ʚʝʞʽ ɺɽʋ ʅ=100 ʤ ʟʘ ʫʤʦʚʠ 

h0 =10 ʤ). ʎʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʪʫʞʥʠʭ ɺɽʋ ʤʝʛʘʚʘʪʥʦʛʦ ʢʣʘʩʫ. 
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ʈʠʩ. 3.9 ʇʨʦʧʦʨʮʽʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʪʘ ʧʨʠʚʝʜʝʥʦʾ ʜʦ ʦʩʽ ʨʦʪʦʨʘ ʧʦʪʫʞʥʦʩʪʽ 

ɺɽʋ [149]  

 

ʆʪʞʝ, ʪʦʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ï ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

Ŭ ï ̔ ʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ, ʷʢ ʦʨʽʻʥʪʦʚʥʫ (ʧʦ 

ʟʥʘʯʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʦʩʽ ʨʦʪʦʨʘ), ʪʘʢ ʽ ʫʪʦʯʥʝʥʫ ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʧʦ 

ʧʦʚʝʨʭʥʽ ʦʙʤʘʭʫ ʚʽʪʨʦʢʦʣʝʩʘ. ʆʩʦʙʣʠʚʦ ʮʝ ʧʦʤʽʪʥʦ ʜʣʷ ʧʦʪʫʞʥʠʭ ɺɽʋ, ʚ ʷʢʠʭ 

ʚʠʩʦʪʘ ʚʝʞʽ ʟʥʘʯʥʦ (ʚ ʨʘʟʠ) ʧʝʨʝʚʘʞʘʻ ʪʝʩʪʦʚʫ ʚʠʩʦʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ.  ʂʨʽʤ ʚʠʩʦʪʠ, ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ɺɽʋ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ɺɽʋ Vestas V110-2.0 MW ʚʽʜ ʧʘʨʘʤʝʪʨʫ ʍʝʣʣʤʘʥʘ Ŭ ʥʘ ʧʣʦʱʘʜʮʽ ʄʉ 

"ʏʦʨʥʦʙʠʣʴ" (ʨʠʩ. 3.11) [133]. 
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ʘ)  

ʙ)  

ʈʠʩ. 3.10 ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ ʟʘ ʫʤʦʚʠ 

h0=0,1ʅ [149]  

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 3.11, ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʋ ʽʩʪʦʪʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ Ŭ. 

ʇʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʙʣʠʟʴʢʦʾ ʜʦ 8 ʤ/ʩ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʫ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 3% ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʛʨʽʰʥʦʩʪʽ ʫ 

ʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 7-8%, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ɺɽʋ 

[149]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʙʣʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

ʚʽʪʨʫ ʜʦʮʽʣʴʥʝ ʚ ʧʨʦʮʝʩʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʽʪʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 
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ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʢʦʣʠ ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʻ ʙʘʛʘʪʦʨʽʯʥʽ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ ʥʘʡʙʣʠʞʯʦʾ ʄʉ. 

 

 

ʈʠʩ. 3.11 ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʋ 

Vestas V110-2.0 MW ʚʽʜ ʧʘʨʘʤʝʪʨʫ ʍʝʣʤʘʥʘ Ŭ [149] 

 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʘʥʘʣʽʟʫ ʩʝʟʦʥʥʦʾ ʪʘ ʜʦʙʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ ʚʽʪʨʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʨʝʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ ʥʘ ʧʣʦʱʘʜʮʽ ɹʦʪʽʾʚʩʴʢʦʾ ɺɽʉ (ɿʘʧʦʨʽʟʴʢʘ ʦʙʣ.) ʥʘ ʜʚʦʭ 

ʚʠʩʦʪʘʭ (66 ʪʘ 94 ʤ) ʪʨʠʚʘʣʽʩʪʶ ʚ ʦʜʠʥ ʨʽʢ (14.02.2015-13.02.2016 ʨʨ.) ʆʙʩʷʛ 

ʚʠʙʽʨʢʠ ʩʪʘʥʦʚʠʚ 50831 ʫʥʽʢʘʣʴʥʠʭ ʨʷʜʽʚ ʟʥʘʯʝʥʴ. 

 

ʇʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ: 

ῐ ʚʠʢʣʶʯʝʥʥʷ ʚʠʧʘʜʢʽʚ, ʚ ʷʢʠʭ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʥʠʞʥʴʦʤʫ ʜʘʚʘʯʽ 

ʚʠʱʘ ʟʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʚʝʨʭʥʴʦʤʫ ʜʘʚʘʯʽ [160]; 

ῐ ʧʘʨʠ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʜʣʷ ʷʢʠʭ ʨʦʟʨʘʭʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʧʝʨʝʚʠʱʫʻ 0,5 [160]; 
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ῐ ʚʠʢʣʶʯʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʤʝʥʰʝ 3 ʤ/ʩ (ʯʝʨʝʟ ʪʝ, ʱʦ ʩʪʘʨʪʦʚʽ 

ʰʚʠʜʢʦʩʪʽ ʟʘ ʢʨʠʚʠʤʠ ʧʦʪʫʞʥʦʩʪʝʡ ʙʽʣʴʰʦʩʪʽ ʚʠʨʦʙʥʠʢʽʚ ʩʫʯʘʩʥʠʭ ɺɽʋ ʚʠʱʽ 

3 ʤ/ʩ). 

ʆʙʩʷʛ ʨʦʙʦʯʦʾ ʚʠʙʽʨʢʠ ʩʢʣʘʚ 32 584 ʚʠʤʽʨʽʚ. 

ɺʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʚʽʪʨʫ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʧʽʚʝʤʧʽʨʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʝʨʝʜʥʽʭ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʚ ʤʝʞʘʭ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʠ [63]. 

ɺʠʩʦʪʘ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʻ ʟʤʽʥʥʦʶ ʚ ʯʘʩʽ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʤʽʰʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʰʘʨʽʚ ʽʟ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʋʜʝʥʴ, ʚʥʘʩʣʽʜʦʢ ʥʘʛʨʽʚʘʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʉʦʥʮʝʤ, ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʩʭʽʜʥʽ 

ʧʦʪʦʢʠ ʪʝʧʣʘ, ʷʢʽ ʧʽʜʥʽʤʘʶʪʴʩʷ ʚ ʧʨʦʭʦʣʦʜʥʽʰʽ ʰʘʨʠ ʘʪʤʦʩʬʝʨʠ. ʊʘʢʝ ʪʝʨʤʽʯʥʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ (ʢʦʥʚʝʢʮʽʷ) ʩʧʨʠʯʠʥʷʻ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʜʦ 

ʧʨʠʙʣʠʟʥʦ 1 ʢʤ. 

ʅʘʪʦʤʽʩʪʴ, ʚʥʦʯʽ, ʢʦʣʠ ʟʝʤʥʘ ʧʦʚʝʨʭʥʷ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʰʚʠʜʰʝ ʟʘ 

ʘʪʤʦʩʬʝʨʫ, ʪʝʧʣʦ ʧʝʨʝʥʦʩʠʪʴʩʷ ʚʥʠʟ. ʎʝ ʟʥʠʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, 

ʽ ʛʣʠʙʠʥʘ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʤʦʞʝ ʟʤʝʥʰʫʚʘʪʠʩʷ ʜʦ ʤʝʥʰʝ ʥʽʞ 100 ʤ. ʇʽʜ ʯʘʩ 

ʥʽʯʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʪʫʨʙʫʣʝʥʪʥʠʡ ʦʙʤʽʥ 

ʧʦʩʣʘʙʣʶʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʨʽʤʢʽʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟ 

ʚʠʩʦʪʦʶ. ʋ ʜʝʥʥʠʡ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʩʠʣʶʻ ʢʦʥʚʝʢʪʠʚʥʫ 

ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ, ʱʦ ʬʦʨʤʫʻ ʙʽʣʴʰ çʧʣʘʚʥʠʡè ʧʨʦʬʽʣʴ ʚʽʪʨʫ [83]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʘʨʘʤʝʪʨʠ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʱʦʜʝʥʥʠʤ ʩʦʥʷʯʥʠʤ 

ʮʠʢʣʦʤ. 

ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ ʚ ʘʪʤʦʩʬʝʨʽ ʥʘʜ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ. 

ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʩʪʘʥʥʴʦʛʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʯʠʥʷʻ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʫʭ 

ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ (ʚʽʪʝʨ). 

ɺʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʚʽʪʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʘʙʩʦʣʶʪʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ, ʘʣʝ ʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ (ʾʾ ʰʦʨʩʪʢʦʩʪʽ) ʚ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʤʽʩʮʝʚʦʩʪʽ ʥʘ 5% ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 
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ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 5%, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 15% (ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ) [83]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʣʘʥʜʰʘʬʪ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʪʦʤʫ 

ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʟʘʣʝʞʥʦ ʚʽʜ 

ʨʦʟʠ ʚʽʪʨʽʚ (ʧʨʠʚôʷʟʢʘ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʫʤʙʫ). ʈʦʟʘ ʚʽʪʨʽʚ ʜʣʷ ʪʝʨʠʪʦʨʽʾ 

ɹʦʪʽʾʚʩʴʢʦʾ ɺɽʉ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 3.12. 

 

ʈʠʩ. 3.12 ʈʦʟʘ ʚʽʪʨʽʚ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ɹʦʪʽʾʚʩʴʢʦʾ ɺɽʉ [149] 

 

ɿʛʽʜʥʦ ʟ ʛʨʘʬʽʢʦʤ, ʫ ʨʘʡʦʥʽ ɺɽʉ ʜʦʤʽʥʫʻ ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʫ 

ʥʘʧʨʷʤʢʫ ʩʭʽʜ-ʟʘʭʽʜ. ʅʘ ʩʭʽʜʥʽ ʚʽʪʨʠ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 18,5% ʚʠʧʘʜʢʽʚ, ʪʦʜʽ ʷʢ 

ʯʘʩʪʢʘ ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ ʩʪʘʥʦʚʠʪʴ 15,6%. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ɺɽʉ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʫʟʙʝʨʝʞʞʽ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ, ʯʘʩʪʢʘ ʧʽʚʜʝʥʥʠʭ ʚʽʪʨʽʚ ʻ 

ʥʝʟʥʘʯʥʦʶ ʽ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 7,5%. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ 

ʜʘʥʠʤʠ [98]. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʠ ʚʽʪʨʽʚ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʪʘ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʚʦʩʴʤʠ ʨʫʤʙʽʚ (ʨʠʩ. 3.13) [160]. 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.13(ʘ), ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ Ŭ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʟʘʭʽʜʥʦʛʦ (Ŭ = 0,25) ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ (Ŭ = 0,25) 
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ʥʘʧʨʷʤʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʩʽʯʝʥʠʤ ʜʦʣʠʥʘʤ ʨʽʯʦʢ ɼʦʤʫʟʣʘ ʪʘ ʂʦʨʩʘʢ, ʘ 

ʪʘʢʦʞ ʦʜʥʦʧʦʚʝʨʭʦʚʽʡ ʟʘʙʫʜʦʚʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ʅʦʚʦʢʦʩʪʷʥʪʠʥʽʚʢʘ, 

ʇʨʠʤʦʨʩʴʢʠʡ ʇʦʩʘʜ ʪʘ ɹʦʪʽʻʚʝ). 

ʋ ʧʽʚʜʝʥʥʦʤʫ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʧʘʨʘʤʝʪʨ Ŭ ʤʘʻ ʥʘʡʥʠʞʯʽ 

ʟʥʘʯʝʥʥʷ (Ŭ = 0,16), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʙʝʨʝʛʦʚʽʡ ʣʽʥʽʾ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʷ. ʋ 

ʧʽʚʥʽʯʥʦʤʫ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜʢʨʠʪʽ ʧʨʦʩʪʦʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʜʣʷ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ Ŭ ʩʪʘʥʦʚʣʷʪʴ 0,18-

0,21. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ. 3.13 (ʙ), ʥʘʡʙʽʣʴʰʽ h ʚʠʜʢʦʩʪʽ ʧʨʠʪʘʤʘʥʥʽ ʚʽʪʨʘʤ 

ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ (9,17 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 66 ʤ ʪʘ 9,85 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 94 ʤ), ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʥʘʡʩʣʘʙʰʠʤʠ ʻ ʚʽʪʨʠ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ (5,32 ʤ/ʩ ʪʘ 5,63 ʤ/ʩ 

ʚʽʜʧʦʚʽʜʥʦ). 

ʇʝʨʝʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘ ʜʘʥʠʤʠ ʜʘʚʘʯʘ ʥʘ ʚʠʩʦʪʽ 66 ʤ ʜʦ ʚʠʩʦʪʠ 

94 ʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʫʣʠ ʍʝʣʣʤʘʥʘ (3.6) ʪʘ ʟʤʽʥʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʫ Ŭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʫʤʙʫ ʥʘ ʚʠʩʦʪʽ 66 ʤ, ʜʦʟʚʦʣʠʚ ʟʤʝʥʰʠʪʠ ʩʝʨʝʜʥʶ ʧʦʭʠʙʢʫ ʟ 

6,39% (ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦ ʩʝʨʝʜʥʽʡ Ŭ=0,21) ʜʦ 3,90%. ʉʝʨʝʜʥʷ ʘʙʩʦʣʶʪʥʘ 

ʧʦʭʠʙʢʘ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʥʦʚʠʪʴ 0,33 ʤ/ʩ. 

ɸʥʘʣʽʟ ʩʝʟʦʥʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 3.1 ʪʘ ʨʠʩ. 3.14.  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 3.1, ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ Ŭ ʥʘ 

ɹʦʪʽʾʚʩʴʢʽʡ ɺɽʉ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʟʠʤʢʫ (Ŭ = 0,23), ʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʥʘʙʫʚʘʻ ʜʣʷ ʚʽʪʨʽʚ ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ (Ŭ = 0,27). ʅʘʡʤʝʥʰʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ Ŭ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ (Ŭ = 0,18), ʧʨʠʯʦʤʫ ʥʘʡʥʠʞʯʽ 

ʟʥʘʯʝʥʥʷ Ŭ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ ʧʽʚʜʝʥʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʚʽʪʨʽʚ (Ŭ = 0,09ï0,1). 

 

ɸʥʘʣʽʟ ʩʝʟʦʥʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 3.1 ʪʘ ʨʠʩ. 3.14.  
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ʘ)  

ʙ) 

ʈʠʩ. 3.13 ʈʦʟʧʦʜʽʣ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ (ʘ) ʪʘ ʩʝʨʝʜʥʽʭ 

ʰʚʠʜʢʦʩʪʝʡ (ʙ) ʧʦ ʨʫʤʙʘʭ [149] 

ʊʘʙʣʠʮʷ 3.1 

ʉʝʟʦʥʥʘ ʤʽʥʣʠʚʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ Ŭ ʟʘ 

ʨʫʤʙʘʤʠ [149] 

  ɿʠʤʘ ɺʝʩʥʘ ʃʽʪʦ ʆʩʽʥʴ 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʧʦ 

ʨʫʤʙʘʭ 

ʇʥ 0,22 0,19 0,22 0,21 0,21 

ʇʥʉ 0,24 0,30 0,28 0,23 0,25 

ʉ 0,24 0,19 0,17 0,20 0,20 

ʇʜʉ 0,23 0,17 0,10 0,14 0,16 

ʇʜ 0,25 0,14 0,09 0,20 0,16 

ʇʜɿ 0,23 0,18 0,14 0,22 0,19 

ɿ 0,27 0,24 0,24 0,25 0,25 

ʇʥɿ 0,19 0,16 0,18 0,19 0,18 

ʉʝʨʝʜʥʷ ʟʘ ʩʝʟʦʥ 0,23 0,20 0,18 0,21   

 

 

ʈʠʩ. 3.14 ʉʝʟʦʥʥʘ ʤʽʥʣʠʚʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ Ŭ ʟʘ 

ʨʫʤʙʘʤʠ [149] 
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ʇʝʨʝʨʘʭʫʥʦʢ h ʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʦ ʚʠʩʦʪʠ 94 ʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʥʥʠʭ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ Ŭ (ʪʘʙʣ. 3.1) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʟʦʥʫ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ 

ʜʦʟʚʦʣʠʚ ʟʥʠʟʠʪʠ ʧʦʭʠʙʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦ 3,78%. ʉʝʨʝʜʥʷ ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ 

ʩʢʣʘʣʘ 0,32 ʤ/ʩ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʦʙʦʚʦʾ ʜʠʥʘʤʽʢʠ ʧʘʨʘʤʝʪʨʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

ʚʽʪʨʫ Ŭ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʯʥʠʡ ʭʽʜ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʜʦʙʠ 

(ʨʠʩ. 3.15).  

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 3.15, ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ Ŭ ʧʨʦʪʷʛʦʤ ʨʦʢʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʥʽʯʥʠʡ ʯʘʩ (00:00ï06:00), ʪʦʜʽ ʷʢ ʥʘʡʥʠʞʯʽ ï ʫ ʜʝʥʥʠʡ ʧʝʨʽʦʜ 

(12:00ï18:00). ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʢʠʜ ʟʥʘʯʝʥʴ Ŭ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʣʽʪʥʽʭ ʤʽʩʷʮʽʚ, 

ʢʦʣʠ ʚʧʨʦʜʦʚʞ ʜʦʙʠ ʧʘʨʘʤʝʪʨ Ŭ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʤʘʡʞʝ ʚʯʝʪʚʝʨʦ (ʥʘʧʨʠʢʣʘʜ, 

ʫ ʩʝʨʧʥʽ ʚʜʝʥʴ Ŭ = 0,09, ʪʦʜʽ ʷʢ ʫʥʦʯʽ Ŭ = 0,34). 

ʅʘʡʤʝʥʰʽ ʜʦʙʦʚʽ ʢʦʣʠʚʘʥʥʷ Ŭ ʧʨʠʪʘʤʘʥʥʽ ʟʠʤʦʚʠʤ ʤʽʩʷʮʷʤ. 

ɿʘʛʘʣʦʤ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʥʘʡʚʠʱʽ 

ʟʥʘʯʝʥʥʷ Ŭ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʽʯʥʦʛʦ ʪʘ ʚʝʯʽʨʥʴʦʛʦ ʯʘʩʫ, ʘ ʥʘʡʥʠʞʯʽ ï ʜʣʷ 

ʨʘʥʢʦʚʠʭ ʪʘ ʜʝʥʥʠʭ ʛʦʜʠʥ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʥʦʶ ʩʪʨʘʪʠʬʽʢʘʮʽʻʶ 

ʘʪʤʦʩʬʝʨʠ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʉʦʥʮʝʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ. 

 

ʈʠʩ. 3.15 ʈʽʯʥʠʡ ʭʽʜ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ, 

ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʜʣʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʜʦʙʠ [149] 
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ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʦʙʦʚʦʾ ʜʠʥʘʤʽʢʠ ʧʘʨʘʤʝʪʨʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ Ŭ ʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʩʽ ʨʦʪʦʨʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʟʦʥʫ ʪʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʙʫʣʦ ʦʙʨʘʥʦ ʩʝʨʧʝʥʴ, ʷʢ ʤʽʩʷʮʴ ʽʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʜʦʙʦʚʠʤ ʨʦʟʢʠʜʦʤ ʧʘʨʘʤʝʪʨʘ Ŭ (ʪʘʙʣ. 3.2). 

 

ʊʘʙʣʠʮʷ 3.2 

ɼʦʙʦʚʘ ʤʽʥʣʠʚʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ Ŭ  

ʟʘ ʨʫʤʙʘʤʠ (ʩʝʨʧʝʥʴ, 2015) 

 

  

ʈʘʥʦʢ 

(6:00-

12:00) 

ɼʝʥʴ 

(12:00-

18:00) 

ɺʝʯʽʨ 

(18:00-

21:00) 

ʅʽʯ 

(00:00-

06:00) 

Cʝʨʝʜʥʴʦ-

ʤʽʩʷʯʥʘ ʧʦ 

ʨʫʤʙʘʭ 

ʇʥ 0,23 0,10 0,28 0,36 0,24 

ʇʥʉ 0,30 0,12 0,28 0,37 0,27 

ʉ 0,16 0,10 0,25 0,29 0,20 

ʇʜʉ 0,10 0,08 0,19 0,14 0,13 

ʇʜ 0,06 0,04 0,12 0,06 0,07 

ʇʜɿ 0,20 0,08 0,23 0,18 0,17 

ɿ 0,25 0,14 0,29 0,30 0,25 

ʇʥɿ 0,15 0,05 0,26 0,23 0,17 

ʉʝʨʝʜʥʴʦʟʚʘʞʝʥʘ 

ʜʣʷ ʯʘʩʪʠʥʠ ʜʦʙʠ 
0,16 0,09 0,25 0,34   

 

ɼʣʷ ʩʝʨʧʥʷ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʱʝʟʘʟʥʘʯʝʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʽʟ 

ʥʽʯʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʽ ʜʝʥʥʠʤ ʤʽʥʽʤʫʤʦʤ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ Ŭ. ʆʢʨʽʤ ʪʦʛʦ, 

ʧʘʨʘʤʝʪʨ Ŭ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʫʤʙʫ, ʜʦʩʷʛʘʶʯʠ ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʧʽʚʜʝʥʥʠʭ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ. 

ʇʝʨʝʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʫ 94 ʤ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʥʠʭ 

ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ Ŭ (ʪʘʙʣ. 3.2) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʫ ʜʦʙʠ ʪʘ ʨʫʤʙʫ ʜʦʟʚʦʣʠʚ 

ʟʤʝʥʰʠʪʠ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ ʨʦʟʨʘʭʫʥʢʫ ʜʦ 3,20%. ʉʝʨʝʜʥʷ ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ 

ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʣʘ 0,25 ʤ/ʩ.  
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3.5 ʄʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ 

 

ʌʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʚʨʘʭʦʚʫʻ: 

- ʧʨʦʩʪʦʨʦʚʫ ʜʠʩʢʨʝʪʠʟʘʮʽʶ (ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ); 

- ʯʘʩʦʚʫ ʜʝʪʘʣʽʟʘʮʽʶ (3-ʛʦʜʠʥʥʽ ʽʥʪʝʨʚʘʣʠ);  

- ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ; 

- ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ;  

- ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ; 

- ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʂɺʅʇ ʥʘʚʝʜʝʥʦ ʚ (3.9-3.16). 

 

ʅʝʭʘʡ ̔=1, é, 70 ï ̔ʥʜʝʢʩ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ; 

j=1, é, N ï ̔ʥʜʝʢʩ 3-ʭ ʛʦʜʠʥʥʦʛʦ ʽʥʪʝʨʚʘʣʫ, ὔ σφυρπ ςωςππ; 

Ὁ ï ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʢʦʤʽʨʮʽ 

ɺʦʨʦʥʦʛʦ ʽ, ʢɺʪĿʛʦʜ; 

Ὁ ï ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʢɺʪĿʛʦʜ; 

ὖ̎̏  ̍ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʜʥʽʻʾ ɺɽʋ;  

P(v) ï ʬʫʥʢʮʽʷ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ (power curve); 

” ï ɦʽʣʴʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ɺɽʋ, ɺɽʋ/ʢʤ2; 

Ὓ ï ʜʦʩʪʫʧʥʘ ʪʘ ʧʨʠʜʘʪʥʘ ʧʣʦʱʘ ʚ ʢʦʤʽʨʮʽ ɺʦʨʦʥʦʛʦ ʽ, ʢʤ2; 

”  Ὓ ï ʢʽʣʴʢʽʩʪʴ ɺɽʋ ʫ ʢʦʤʽʨʮʽ ɺʦʨʦʥʦʛʦ, ʰʪ;  

Ὤ=10 ʤ ï ʙʘʟʦʚʘ ʚʠʩʦʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʄʉ; 

Ὤ ï ʚʠʩʦʪʘ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ, ʤ; 

‌ ï ʧʘʨʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ; 

æt=3 ʛʦʜ, ʪʦ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʢʦʤʽʨʮʽ i, ʪʦʜʽ: 

Ὁ ” Ὓ  ὖ ὺ
Ὤ

Ὤ
 Ўὸ Ȣ                   σȢω 
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ɿʘʛʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʂɺʅʇÓ0,2 ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ, ̫ʢ:  

Ὁ ”Ὓ ὖ ὺ  
Ὤ

Ὤ
Ўὸ ὅὊ πȢς ȟ            σȢρπ 

ʜʝ: ὅὊ ï ʂɺʅʇ ɺɽʋ ʚ ʢʦʤʽʨʮʽ ɺʦʨʦʥʦʛʦ ,̔ ὅὊ
̎̏ ̍

; 

1(Ŀ) ï ̔ ʥʜʠʢʘʪʦʨʥʘ ʬʫʥʢʮʽʷ, ʷʢʘ ʜʦʨʽʚʥʶʻ 1, ʷʢʱʦ ʫʤʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ, ʘʙʦ 

0 ï ̫ʢʱʦ ʥʽ. 

 

ɼʦʩʪʫʧʥʘ ʪʘ ʧʨʠʜʘʪʥʘ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʧʣʦʱʘ ʚ ʢʦʤʽʨʮʽ ɺʦʨʦʥʦʛʦ ʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ, ̫ʢ:  

Ὓ ̅̏̒̓̔̐̎̏
̐

ὼȟώὨὼὨώȟ                                       σȢρρ 

ʜʝ: Ὓ̐ ï ʧʦʚʥʘ ʧʣʦʱʘ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ ʽ, ʢʤ2. 

ʅʝʭʘʡ Ὓ  ï ʧʣʦʱʘ ʰʘʨʽʚ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʽʚ, Ὓ Ṓ

Ὓ ï ʦʙôʻʜʥʘʥʥʷ ʚʩʽʭ ʰʘʨʽʚ ʦʙʤʝʞʝʥʴ  ̔ʾʭ ʙʫʬʝʨʥʠʭ ʟʦʥ; 

Ὓ̐ ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ ,̔ ʪʦ ʧʣʦʱʫ ʰʘʨʽʚ ʦʙʤʝʞʝʥʴ ʪʘ ʾʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ 

Ὓ ̈́̂̏̑̏̎̆̎̏
̐

ὼȟώὨὼὨώ Ȣ                            σȢρς  

 

ʅʝʭʘʡ ʤʘʻʤʦ ʥʘʙʽʨ n h ʘʨʽʚ ʦʙʤʝʞʝʥʴ (Ὁ  ï ʣʽʩʠ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ, Ὁ  ï 

ʚʦʜʥʽ ʦʙôʻʢʪʠ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ, Ὁ  ï ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ,é, 

Ὁ ȟ  ʪʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʤʦʞʥʘ ʚʚʝʩʪʠ ʩʚʦʶ ʽʥʜʠʢʘʪʦʨʥʫ ʬʫʥʢʮʽʶ: 

 ▓ ὼȟώ
ρȟ̠ ̋̚ ̏ὼȟώᶰὉ  

πȟ     ̨̙̎́̋̆ 
Ȣ ʊʦʜʽ ʦʙôʻʜʥʘʥʫ ʽʥʜʠʢʘʪʦʨʥʫ ʬʫʥʢʮʽʶ 

ʤʦʞʥʘ ʟʘʜʘʪʠ ʷʢ: 
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̈́̂̏̑̏̎̆̎̏ὼȟώ άὭὲρȟ ὼȟώ ȟ                       σȢρσ 

Ὓ Ὓ̐ Ὓ ρ άὭὲρȟ ὼȟώ ὨὼὨώ
̐

Ȣ         σȢρτ 

ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʜʣʷ ʙʫʜʴ-̫ ʢʦʾ ʪʦʯʢʠ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʭʦʯʘ ʙ ʚ ʦʜʠʥ ʽʟ 

ʟʘʙʦʨʦʥʝʥʠʭ ʰʘʨʽʚ, ʟʥʘʯʝʥʥʷ ʙʫʜʝ 1, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʩʢʽʣʴʢʦʤ ʦʜʥʦʯʘʩʥʦ 

ʰʘʨʘʤ ʚʦʥʘ ʥʘʣʝʞʠʪ.ɹ 

ʇʨʠ ʮʴʦʤʫ, ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʝʞʘʭ ʢʦʤʽʨʢʠ 

ɺʦʨʦʥʦʛʦ ʽ (ὖ̃̒ )̓ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʟʘʣʝʞʥʽʩʪʶ: 

ὖ̃̒̓ ȟ
ˏ˒ˠ
  ὖ̎̏ ȟ̍                                       σȢρυ  

ʜʝ Ὓˏ˒ ɣï ʧʣʦʱʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 1 ɺɽʋ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʨʘʥʦʾ 

ʩʭʝʤʠ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ ʧʦ ʪʝʨʠʪʦʨʽʾ. 

 

ʇʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ὖ̃̒̓
̈́̄ 

ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ: 

ὖ̃̒̓
̈́̄ ὖ̃̒̓  ȟ

Ὓ

Ὓˏ˒ˠ
  ὖ̎̏ Ȣ̍                          σȢρφ  

 

ʋʜʦʩʢʦʥʘʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʤʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

ῐ ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʦ ʜʦʩʪʫʧʥʫ ʧʣʦʱʫ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ; 

ῐ ʧʨʘʮʶʻ ʟ ʯʘʩʦʚʠʤʠ ʨʷʜʘʤʠ ʚʽʪʨʦʚʠʭ ʜʘʥʠʭ; 

ῐ ʢʦʨʠʛʫʻ ʰʚʠʜʢʽʩʪʴ ʥʘ ʚʠʩʦʪʽ 10 ʤ ʜʦ ʚʠʩʦʪʠ ʦʩʽ ʨʦʪʦʨʘ ʯʝʨʝʟ ʬʦʨʤʫʣʫ 

ʍʝʣʤʘʥʘ; 

ῐ ʨʦʟʨʘʭʦʚʫʻ ʚʠʨʦʙʽʪʦʢ ʯʝʨʝʟ ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ; 

ῐ ʚʨʘʭʦʚʫʻ ʽʥʜʠʢʘʪʦʨʥʝ ʦʙʤʝʞʝʥʥʷ ʧʦ ʂɺʅʇ (Ó 0.2). 
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3.6 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʈʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʧʦ ʪʝʨʠʪʦʨʽʾ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ 

ʚʽʪʨʫ ʧʦʙʣʠʟʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʚʽʪʨʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʠʧʫ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ. 

2. ʇʦʙʫʜʦʚʘʥʦ ʢʘʨʪʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ 2011 -2020 ʨʨ. ɼʣʷ ʚʩʽʭ 

ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ, ʧʦʙʫʜʦʚʘʥʦ 

ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ (ʜʣʷ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ).  ɺʠʟʥʘʯʝʥʦ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʨʪʦʛʨʘʬʽʯʥʦ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʜʣʷ 

ʢʦʞʥʦʾ ʚʝʨʠʬʽʢʦʚʘʥʦʾ ʄʉ. 

3. ʈʦʟʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʜʣʷ ʧʣʦʱʘʜʢʠ 

ʜʽʶʯʦʾ ɺɽʉ ʜʣʷ ʨʽʟʥʠʭ ʨʫʤʙʽʚ, ʨʽʟʥʠʭ ʩʝʟʦʥʽʚ ʪʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʜʦʙʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʧʘʨʘʤʝʪʨʫ Ŭ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʚʦʩʴʤʠ 

ʨʫʤʙʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʝʨʝʜʥʶ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʠʩʦʪʽ ʦʯʽ 

ʨʦʪʦʨʘ ɺɽʋ ʟ 6,39% ʜʦ 3,90%. ɺʨʘʭʫʚʘʥʥʷ ʩʝʟʦʥʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ Ŭ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʝʨʝʜʥʶ ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʠʩʦʪʽ ʦʯʽ ʨʦʪʦʨʘ ɺɽʋ ʜʦ  3,78%.  ɿʘʩʪʦʩʫʚʘʥʥʷ  ʜʘʥʠʭ ʧʨʦ ʜʦʙʦʚʫ 

ʤʽʥʣʠʚʽʩʪʴ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ Ŭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʫ ʜʦʙʠ ʪʘ 

ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʚʽʜʥʦʩʥʦʾ 

ʧʦʭʠʙʢʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʽ ʦʯʽ ʨʦʪʦʨʘ ɺɽʋ ʜʦ 3,20%. 

4. ɿôʷʩʦʚʘʥʦ, ʱʦ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʙʣʠʟʴʢʦʾ ʜʦ 8 ʤ/ʩ ʟʤʝʥʰʝʥʥʷ 

ʧʦʭʠʙʢʠ ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 3% ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʧʦʭʠʙʢʠ ʫ ʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʘ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 7-8%, ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʠʧʫ ɺɽʋ. ɼʣʷ ʩʫʯʘʩʥʦʾ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʪʘʢʝ ʫʪʦʯʥʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʽʩʪʦʪʥʠʤ, 

ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʨʦʩʪʦʨʦʚʫ ʜʠʩʢʨʝʪʠʟʘʮʽʶ,  
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ʯʘʩʦʚʫ ʜʝʪʘʣʽʟʘʮʽʶ,  ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ,  ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ 

ɺɽʋ, ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ  ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʂɺʅʇ.  
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ʈʆɿɼɯʃ 4 

ʊɽʍʅɯʏʅʀʁ ʇʆʊɽʅʎɯɸʃ ʊɽʈʀʊʆʈɯɰ ʊɸ ɸʂɺɸʊʆʈɯɰ ʋʂʈɸɰʅʀ 

 

4.1 ɿʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ 

 

4.1.1 ɿʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʦʥʰʦʨʥʠʭ ɺɽʉ  

 

ɺʠʟʥʘʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ (ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʫʧʥʠʭ 

ʧʣʦʱ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ) ʻ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʥʘ ʰʣʷʭʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ [54].  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʚ ʭʦʜʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʦ ʜʦʩʚʽʜ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʽʥʰʠʭ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʦʙʤʝʞʝʥʥʷ, ʷʢʽ ʜʽʶʪʴ ʫ ʢʨʘʾʥʘʭ  ʜʝ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʘ ʛʘʣʫʟʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʋʢʨʘʾʥʦʶ [54, 48, 77], ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ [116, 140, 

151, 154, 137, 121, 123, 158]. 

ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʩʬʦʨʤʦʚʘʥʦ ʧʝʨʝʣʽʢ ʦʙôʻʢʪʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʙʫʬʝʨʥʠʭ 

ʟʦʥ ʥʘʚʢʦʣʦ ʥʠʭ, ʷʢʽ ʩʣʽʜ ʚʠʢʣʶʯʠʪʠ ʽʟ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʩʪʫʧʥʠʭ 

ʧʣʦʱ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʪʘʙʣ. 4.1). 

ʇʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʙʫʬʝʨʥʠʭ ʟʦʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʚʦʤʘ ʛʨʫʧʘʤʠ 

ʚʠʤʦʛ: ʞʦʨʩʪʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʨʠʪʝʨʽʷʤʠ ʤôʷʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

ɾʦʨʩʪʢʽ ʢʨʠʪʝʨʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʘʭ, ʪʘʢʠʭ ʷʢ ʟʘʢʦʥʠ, 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʢʦʜʝʢʩʠ, ʜʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʪʦʱʦ. ʄôʷʢʽ ʢʨʠʪʝʨʽʾ 

ʦʭʦʧʣʶʶʪʴ ʦʙôʻʢʪʠ ʪʘ ʪʝʨʠʪʦʨʽʾ, ʱʦʜʦ ʷʢʠʭ ʟʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ ʚʽʜʩʫʪʥʽ. 

ɿʘʟʚʠʯʘʡ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʜʦʩʪʫʧʥʠʭ ʟʦʥ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʉ ʚʽʜʜʘʻʪʴʩʷ 

ʧʝʨʝʚʘʛʘ ʞʦʨʩʪʢʠʤ ʢʨʠʪʝʨʽʷʤ ʧʣʘʥʫʚʘʥʥʷ [54]. 

ʋ ʤʝʞʘʭ ʮʽʻʾ ʨʦʙʦʪʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʙʫʬʝʨʥʠʭ ʟʦʥ ʦʙʤʝʞʫʶʯʠʭ 

ʜʽʣʷʥʦʢ ʚ ʋʢʨʘʾʥʽ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʞʦʨʩʪʢʽ ʢʨʠʪʝʨʽʾ ʧʣʘʥʫʚʘʥʥʷ, ʜʦʧʦʚʥʝʥʽ 
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ʝʣʝʤʝʥʪʘʤʠ ʤôʷʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ ʪʠʭ ʜʽʣʷʥʦʢ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʟʘʢʦʥʦʜʘʚʯʦ 

ʚʠʟʥʘʯʝʥʠʭ ʦʙʤʝʞʝʥʴ [147].  

ʊʘʙʣʠʮʷ 4.1 

ʆʙôʻʢʪʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʜʦʩʪʫʧʥʫ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ɺɽʋ 

 

ʆʙʤʝʞʝʥʥʷ 

ʜʣʷ 

ʩʫʭʦʜʦʣʫ 

ɹʫʬʝʨʥʘ ʟʦʥʘ  

ɼʞʝʨʝʣʦ 

ʦʙʤʝʞʝʥʥʷ 

ʗʢ 

ʨʝʘʣʽʟʦʚʘʥʦ 

ʻʚʨʦʧʝʡʩʴ-

ʢʘ 

ʧʨʘʢʪʠʢʘ 

[54]. 

ʫʢʨʘʾʥʩʴʢʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

1 2 3 4 5 

ʉʭʠʣʠ 

ʢʨʫʪʠʟʥʦʶ 

ʧʦʥʘʜ 30Á 

- - - 

ɺʠʢʣʶʯʝʥʦ 

ʟ 

ʧʦʜʘʣʴʰʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ 

ɸʙʩʦʣʶʪʥʽ 

ʚʠʩʦʪʠ 

ʧʦʥʘʜ 1,9 

ʢʤ 

- - - 

ɺʠʢʣʶʯʝʥʦ 

ʟ 

ʧʦʜʘʣʴʰʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ 

ɺʦʜʥʽ 

ʦʙôʻʢʪʠ 
0 ï 1000 ʤ 

ʜʣʷ ʤʘʣʠʭ ʨʽʯʦʢ, 

ʩʪʨʫʤʢʽʚ ʽ ʧʦʪʽʯʢʽʚ, ʘ 

ʪʘʢʦʞ ʩʪʘʚʢʽʚ 

ʧʣʦʱʝʶ ʤʝʥʰʝ 3 

ʛʝʢʪʘʨʽʚ - 25 ʤʝʪʨʽʚ; 

ʜʣʷ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ, 

ʚʦʜʦʩʭʦʚʠʱ ʥʘ ʥʠʭ 

ʪʘ ʩʪʘʚʢʽʚ ʧʣʦʱʝʶ 

ʙʽʣʴʰʝ 3 ʛʝʢʪʘʨʽʚ - 

50 ʤʝʪʨʽʚ; 

ʜʣʷ ʚʝʣʠʢʠʭ ʨʽʯʦʢ, 

ʚʦʜʦʩʭʦʚʠʱ ʥʘ ʥʠʭ 

ʪʘ ʦʟʝʨ - 100 ʤʝʪʨʽʚ. 

[110] 

 

 

ʄʘʣʽ ʚʦʜʥʽ 

ʦʙôʻʢʪʠ ï 

25ʤ 

ɺʝʣʠʢʽ 

ʚʦʜʥʽ 

ʦʙôʻʢʪʠ ï 

100ʤ, 500ʤ 

ʅʘʩʝʣʝʥʽ 

ʧʫʥʢʪʠ 
0 ï 3000 ʤ 

ɼʦʧʫʩʪʠʤʽ ʨʽʚʥʽ 

ʟʚʫʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ 

[116] 

 

500ʤ, 1 

000ʤ 

ɸʚʪʦʤʦ-

ʙʽʣʴʥʽ 

ʜʦʨʦʛʠ 

60 ï 500 ʤ  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 

ʜʝʥʴ ʥʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ 

ʚʽʜʩʫʪʥʽ 

0ʤ, 60ʤ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.1 

1 2 3 4 5 

ɿʘʣʽʟʥʠʯʥʽ 

ʜʦʨʦʛʠ 
60 ï 500 ʤ 

ʄʽʞ ʟʘʣʽʟʥʠʯʥʠʤʠ 

ʢʦʣʽʷʤʠ, ʩʪʘʥʮʽʷʤʠ ʽ 

ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ 

ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ 

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ 

ʟʦʥʠ, ʰʠʨʠʥʘ ʷʢʦʾ 

(ʨʘʭʫʶʯʠ ʚʽʜ ʦʩʽ 

ʢʨʘʡʥʴʦʾ ʟʘʣʽʟʥʠʯʥʦʾ 

ʢʦʣʽʾ ʜʦ ʙʫʜʠʥʢʽʚ) 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ 

ʧʦʾʟʜʽʚ: ʥʘ ʛʦʣʦʚʥʠʭ 

ʜʦʨʦʛʘʭ I, II, III 

ʢʘʪʝʛʦʨʽʡ - 100 ʤ, ʥʘ 

ʩʪʘʥʮʽʡʥʠʭ ʽ 

ʧʽʜ'ʾʟʥʠʭ ʰʣʷʭʘʭ - 50 

ʤ. 

[140] 

 
60ʤ, 500ʤ 

ʃʽʥʽʾ 

ʝʣʝʢʪʨʦʧʝ-

ʨʝʜʘʚʘʥʥʷ 

60 ï 250 ʤ 

ɼʣʷ ʇʃ  

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ  

ʥʘʧʨʫʛʦʶ  330 ʢɺ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʝʞʘ  

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ 

ʟʦʥʠ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ 

20 ʤ,  ʜʣʷ 500 ʢɺ -  

30  ʤ,  

ʜʣʷ 750 ʢɺ - 40 ʤ, 

ʜʣʷ 1150 ʢɺ - 55 ʤ 

[151] 

 
60ʤ, 250ʤ 

ʆʙôʻʢʪʠ 

ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦ-

ʛʦ ʬʦʥʜʫ 

0 ï 2000 ʤ 50 ï 500 ʤ 
[154] 

 
50ʤ, 500ʤ 

ʃʽʩʠ 0 ï 500 ʤ 

ʅʘʚʢʦʣʦ ʚʠʜʽʣʝʥʠʭ 

ʧʨʘʣʽʩʽʚ, 

ʢʚʘʟʽʧʨʘʣʽʩʽʚ, 

ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ 

ʫʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʦʭʦʨʦʥʥʽ ʟʦʥʠ 

ʟʘʚʰʠʨʰʢʠ ʥʝ ʤʝʥʰʝ 

ʧʦʜʚʽʡʥʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʦʩʪʘʥʫ ʧʨʘʣʽʩʫ 

[137] 

 
0ʤ, 500ʤ 



111 

 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.1 

1 2 3 4 5 

ɹʦʣʦʪʘ - - - 

ɺʠʢʣʶʯʝʥʦ 

ʟ 

ʧʦʜʘʣʴʰʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ 

ʅʘʮʽʦʥʘ-

ʣʴʥʠʡ 

ʢʦʨʜʦʥ 

3 ï 50 ʢʤ 

30-50 ʤ ʚ ʤʝʞʘʭ 

ʧʨʠʢʦʨʜʦʥʥʦʾ ʩʤʫʛʠ 

ʜʣʷ ʦʙʣʘʰʪʫʚʘʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ ʪʘ 

ʬʦʨʪʠʬʽʢʘʮʽʡʥʠʭ 

ʩʧʦʨʫʜ. ʅʘ ʢʦʨʜʦʥʘʭ 

ʟ ɹʽʣʦʨʫʩʩʶ ʪʘ 

ʈʦʩʽʻʶ 2000 ʤ. 

[123] 

 
5 000ʤ 

ɸʝʨʦʜʨʦʤʠ  15 000 ʤ 
[158] 

 

 

15 000 ʤ 

 

ɺ ɼʦʜʘʪʢʫ ɻ ʧʨʝʜʩʪʘʚʣʝʥʦ ʰʘʨʠ ʦʙʤʝʞʝʥʴ (ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʙʫʬʝʨʥʠʭ ʟʦʥ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 4.1. 

 

4.1.2 ɿʘʢʦʥʦʜʘʚʯʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʙʫʜʽʚʥʠʮʪʚʘ ʦʬʰʦʨʥʠʭ ɺɽʉ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʘʢʚʘʪʦʨʽʾ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ, ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʦʩʚʽʜ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʽʥʰʠʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ 

ʩʚʽʪʫ, ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʴ, ʷʢʽ ʜʽʶʪʴ ʚ ʢʨʘʾʥʘʭ, ʜʝ ʨʦʟʚʠʪʦʢ ʦʬʰʦʨʥʦʾ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʋʢʨʘʾʥʦʶ [17, 11,  

53, 37, 57, 58, 14, 28, 59]. 

ʆʙôʻʢʪʠʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʾ 

ʘʢʚʘʪʦʨʽʾ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʦʬʰʦʨʥʠʭ ɺɽʉ ʻ: 

- ʩʫʜʥʦʧʣʘʚʥʽ ʢʦʨʠʜʦʨʠ (ʦʩʢʽʣʴʢʠ ɺɽʉ ʥʝ ʤʘʻ ʟʘʚʘʞʘʪʠ ʚʽʣʴʥʦʤʫ 

ʩʫʜʥʦʧʣʘʚʩʪʚʫ ʪʘ ʨʠʙʘʣʴʩʪʚʫ) [57, 58, 28]; 

- ʦʙôʻʢʪʠ ʇɿʌ [91, 58]; 

- ʛʣʠʙʠʥʠ [59, 53]; 

- ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ (ʦʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʷʢ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ, ʪʘʢ ʽ ʟʘ ʂɺʅʇ) [17]. 
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ɺ ʜʦʩʣʽʜʞʝʥʥʽ [14] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʜʽʣʷʪʠ ʛʣʠʙʠʥʠ ʥʘ ʜʽʘʧʘʟʦʥʠ 0 ï 

20 ʤ ʪʘ 20 ï  50 ʤ ï ʜʣʷ ʬʽʢʩʦʚʘʥʦʛʦ ʪʠʧʫ ʽʥʩʪʘʣʷʮʽʾ ɺɽʋ. ʅʘ ʛʣʠʙʠʥʘʭ 50 ï 

200 ʤ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ɺɽʋ ʟ  

ʧʣʘʚʫʯʠʤ ʪʠʧʦʤ ʬʫʥʜʘʤʝʥʪʫ [42, 34] (ʨʠʩ. 4.1). 

ʂʨʽʤ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʚ ʨʷʜʽ ʢʨʘʾʥ ʧʨʠʡʥʷʪʽ ʦʙʤʝʞʝʥʥʷ 

ʱʦʜʦ ʟʘʙʦʨʦʥʠ ʙʫʜʽʚʥʠʮʪʚʘ ʦʬʰʦʨʥʠʭ ɺɽʉ ʧʦʙʣʠʟʫ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ, ʟʦʢʨʝʤʘ 

ʯʝʨʝʟ ʥʝʛʘʪʠʚʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʚʧʣʠʚ ʚ ʪʫʨʠʩʪʠʯʥʠʭ ʪʘ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʤʽʩʮʷʭ. ɿ 

ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʙʠʪʠ ʚʽʜʩʪʫʧ 

ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʚ 10 ʢʤ [28]. 

 

 

ʈʠʩ. 4.1 ʇʨʠʢʣʘʜʠ ʢʦʥʩʪʨʫʢʮʽʾ ɺɽʋ ʟ ʧʣʘʚʫʯʠʤ ʪʠʧʦʤ ʬʫʥʜʘʤʝʥʪʫ [34]. 

 

ʇʽʜʭʽʜ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʥʦʾ ʘʢʚʘʪʦʨʽʾ. ʈʦʟʤʽʱʝʥʥʷ ʦʬʰʦʨʥʠʭ ɺɽʉ ʻ ʚʽʜʥʦʩʥʦ 

ʥʦʚʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʤʦʨʷ ʪʘ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝʚʽʜôʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʧʦʣʽʪʠʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦ 10 ʢʽʣʦʤʝʪʨʽʚ 

ʚʽʜ ʫʟʙʝʨʝʞʞʷ ʚʽʟʫʘʣʴʥʠʡ ʚʧʣʠʚ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ ʻ ʟʥʘʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʪʨʦʚʽ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚʠʜʥʦ ʟ ʫʟʙʝʨʝʞʞʷ. ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ, ʪʘʢʠʭ ʷʢ ʅʽʜʝʨʣʘʥʜʠ, 

ʟʘʙʦʨʦʥʝʥʦ ʙʫʜʫʚʘʪʠ ʚʽʪʨʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚ ʤʝʞʘʭ 12 ʤʦʨʩʴʢʠʭ ʤʠʣʴ ʚʽʜ 
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ʫʟʙʝʨʝʞʞʷ (ʧʨʠʙʣʠʟʥʦ 22 ʢʤ), ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʠʡ ʚʧʣʠʚ [43]. ʋ 

ʉʧʦʣʫʯʝʥʦʤʫ ʂʦʨʦʣʽʚʩʪʚʽ ʪʘʢʦʞ ʩʪʨʘʪʝʛʽʯʥʘ ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʜʣʷ ʪʝʥʜʝʨʽʚ ʥʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ʩʽʯʥʽ 2009 ʨʦʢʫ (UK, 

2008), ʧʨʦʧʦʥʫʻ ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʤʽʩʮʷʤ ʟʘ ʤʝʞʘʤʠ 12-ʤʠʣʴʥʦʾ ʟʦʥʠ. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʦʪʝʥʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʡ ʨʦʟʤʽʱʝʥʥʷ ʦʬʰʦʨʥʠʭ ɺɽʉ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽʥʰʽ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʩʴʢʦʾ ʘʢʚʘʪʦʨʽʾ, ʱʦ 

ʤʦʞʫʪʴ ʦʙʤʝʞʠʪʠ ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʦʬʰʦʨʥʦʾ ʚʽʪʨʦʚʦʾ ʛʝʥʝʨʘʮʽʾ. ɼʦ ʪʘʢʠʭ 

ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʩʫʜʥʦʧʣʘʚʥʽ ʰʣʷʭʠ, ʚʽʡʩʴʢʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʬʰʦʨʥʠʭ ʟʦʥ, ʨʦʟʚʽʜʢʘ/ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʪʘ ʪʫʨʠʩʪʠʯʥʽ 

ʟʦʥʠ. 

ʋ ʨʘʤʢʘʭ ʮʽʻʾ ʨʦʙʦʪʠ ʟ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʘʢʚʘʪʦʨʽʾ ʚʠʣʫʯʘʣʠʩʷ ʪʝʨʠʪʦʨʽʾ 

ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ, ʜʝ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ ʟʘʙʦʨʦʥʝʥʦ ʘʙʦ ʦʙʤʝʞʝʥʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʘʙʦ ʧʨʠʡʥʷʪʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ ʧʨʘʢʪʠʢʦʶ. ʇʝʨʝʣʽʢ 

ʦʙʤʝʞʝʥʴ ʽ ʨʦʟʤʽʨʠ ʙʫʬʝʨʥʠʭ ʟʦʥ ʜʣʷ ʘʢʚʘʪʦʨʽʾ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.2. 

ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʫ ʦʮʽʥʢʫ ʧʣʦʱ, ʜʦʩʪʫʧʥʠʭ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʬʰʦʨʥʦʾ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʝʢʦʣʦʛʽʯʥʽ, ʟʘʢʦʥʦʜʘʚʯʽ 

ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʙʤʝʞʝʥʥʷ. 

ʊʘʙʣʠʮʷ 4.2 

ʆʙôʻʢʪʠ ʪʘ ʾʭ ʙʫʬʝʨʥʽ ʟʦʥʠ, ʧʣʦʱʽ ʷʢʠʭ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʣʶʯʝʥʽ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 

ʆʙʤʝʞʝʥʥʷ  ʗʢ ʨʝʘʣʽʟʦʚʘʥʦ 

ɺʽʜʩʪʫʧ ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ  

(ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʽʟʫʘʣʴʥʠʡ ʚʧʣʠʚ) 
10 ʢʤ 

ʉʫʜʥʦʧʣʘʚʥʽ ʢʦʨʠʜʦʨʠ 5 ʢʤ 

ʆʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ (ʚ ʘʢʚʘʪʦʨʽʾ) 
2 ʢʤ 

 

ɼʣʷ ʦʮʽʥʢʠ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʚʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʣʴʻʬ ʪʘ ʛʣʠʙʠʥʫ ʤʦʨʩʴʢʦʛʦ ʜʥʘ. ɻʣʠʙʠʥʘ ʚʠʟʥʘʯʘʻ ʪʠʧ 

ʬʫʥʜʘʤʝʥʪʫ, ʱʦ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʨʦʚʦʾ ʪʫʨʙʽʥʠ. ɺ 

ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʛʣʠʙʠʥ ʜʦ 50 ʤʝʪʨʽʚ ʧʨʠʡʥʷʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʬʽʢʩʦʚʘʥʠʭ ʬʫʥʜʘʤʝʥʪʽʚ, ʘ ʜʣʷ ʛʣʠʙʠʥ ʙʽʣʴʰʝ 50 ʤʝʪʨʽʚ ʧʨʠʡʥʷʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʣʘʚʫʯʠʭ ʪʠʧʽʚ ʬʫʥʜʘʤʝʥʪʽʚ. 

ɺ ɼʦʜʘʪʢʫ ɼ ʧʨʝʜʩʪʘʚʣʝʥʦ ʰʘʨʠ ʦʙʤʝʞʝʥʴ (ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʙʫʬʝʨʥʠʭ ʟʦʥ) 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 4.2 ʪʘ ʢʘʨʪʫ ʨʦʟʧʦʜʽʣʫ ʛʣʠʙʠʥ. 

 

4.2 ʇʦʪʝʥʮʽʘʣ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ 

ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ɺɽʋ, ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʙʫʬʝʨʥʽ ʟʦʥʠ ʥʘʚʢʦʣʦ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʦʙ'ʻʢʪʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʝ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʟʘʙʦʨʦʥʝʥʝ ʯʝʨʝʟ ʾʭʥʽʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ, ʩʦʮʽʘʣʴʥʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʇʦʙʫʜʦʚʘ ʙʫʬʝʨʥʠʭ ʟʦʥ ʚʠʢʦʥʫʚʘʣʘʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʝʢʚʽʜʠʩʪʘʥʪʥʠʭ 

ʦʙʣʘʩʪʝʡ ʥʘʚʢʦʣʦ ʦʙʤʝʞʫʶʯʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʫʨʫ, 

ʨʽʚʥʦʚʽʜʜʘʣʝʥʦʛʦ ʥʘ ʟʘʜʘʥʫ ʚʝʣʠʯʠʥʫ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʥʪʫʨʫ ʪʘʢʠʭ ʜʽʣʷʥʦʢ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ArcGIS Pro ʚʽʜ ʢʦʤʧʘʥʽʾ ESRI ̔ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ Buffer [1]. 

ɸʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘ ʚʝʨʰʠʥʘʤʠ 

ʧʦʣʽʛʦʥʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ, ʜʝ ʜʣʷ ʢʦʞʥʦʾ ʚʝʨʰʠʥʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʜʘʥʠʡ ʚʽʜʩʪʫʧ, 

ʬʦʨʤʫʶʯʠ ʚʠʭʽʜʥʠʡ ʧʦʣʽʛʦʥʘʣʴʥʠʡ ʦʙ'ʻʢʪ (ʨʠʩ. 4.2). 

 

   

ʈʠʩ. 4.2 ʇʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʥʘʚʢʦʣʦ ʧʦʣʽʛʦʥʘʣʴʥʦʛʦ ʦʙôʻʢʪʫ 

ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʙʫʬʝʨʥʠʭ ʟʦʥ ʥʘʚʢʦʣʦ ʦʙôʻʢʪʽʚ ʦʜʥʦʛʦ ʰʘʨʫ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʱʽʣʴʥʦ, ʚʠʥʠʢʘʻ ʥʘʢʣʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʦʙôʻʢʪʽʚ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ ʮʠʭ ʦʙôʻʢʪʽʚ ʚ ʻʜʠʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʝʣʝʤʝʥʪ [1]. 

ɯʤʧʦʨʪ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʚʩʷ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ, ʱʦ ʥʘʜʘʶʪʴ 

ʨʘʩʪʨʦʚʽ ʬʘʡʣʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, 

ʪʘ ʧʦʣʽʛʦʥʘʣʴʥʽ ʰʝʡʧ-ʬʘʡʣʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽ ʦʙʤʝʞʫʶʯʽ ʟʦʥʠ. 

ɼʘʥʽ ʧʨʦ ʫʭʠʣʠ ʨʝʣʴʻʬʫ ʪʘ ʘʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟ ʧʦʨʪʘʣʫ 

EarthExplorer [15] ʫ ʬʦʨʤʘʪʽ .tif-ʬʘʡʣʽʚ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʨʝʣʴʻʬʫ ʋʢʨʘʾʥʠ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʣʽʩʠ ʪʘ ʪʦʨʬôʷʥʽ ʨʦʜʦʚʠʱʘ ʙʫʣʘ ʚʟʷʪʘ ʟ ʧʦʨʪʘʣʫ 

GlobalForestWatch [33] ʫ ʚʠʛʣʷʜʽ .tif-ʬʘʡʣʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʜʘʥʽ ʩʫʧʫʪʥʠʢʦʚʦʛʦ 

ʘʥʘʣʽʟʫ ʱʽʣʴʥʦʩʪʽ ʜʝʨʝʚʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʨʬôʷʥʠʭ ʨʦʜʦʚʠʱ 

(ʙʦʣʽʪ). ʆʙʠʜʚʘ ʥʘʙʦʨʠ ʜʘʥʠʭ ʙʫʣʦ ʦʙʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʚʠʤʦʛ 

ʱʦʜʦ ʟʦʥ ʦʙʤʝʞʝʥʴ ʜʣʷ ʨʝʣʴʻʬʫ, ʚʠʩʦʪ, ʣʽʩʽʚ ʪʘ ʪʦʨʬôʷʥʠʭ ʨʦʜʦʚʠʱ (ʙʦʣʽʪ) ̔  

ʢʦʥʚʝʨʪʦʚʘʥʦ ʚ ʧʦʣʽʛʦʥʘʣʴʥʽ ʰʝʡʧ-ʬʘʡʣʠ, ʱʦ ʦʢʨʝʩʣʶʶʪʴ ʦʙʤʝʞʫʶʯʽ 

ʪʝʨʠʪʦʨʽʾ. 

ɺʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʟ ʧʦʨʪʘʣʫ Protected Planet [71] ʫ ʬʦʨʤʘʪʽ ʰʝʡʧ-ʬʘʡʣʽʚ, ʷʢʽ ʦʙôʻʜʥʘʥʦ 

ʚ ʻʜʠʥʫ ʦʙʣʘʩʪʴ. ɼʘʥʽ ʧʨʦ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ, 

ʟʘʣʽʟʥʠʮʽ, ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʚʘʥʥʷ, ʘʝʨʦʧʦʨʪʠ ʪʘ ɼʝʨʞʘʚʥʠʡ ʢʦʨʜʦʥ ʋʢʨʘʾʥʠ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ ʚʽʜʢʨʠʪʦʛʦ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ArcGIS Online [23, 25,  21, 20, 

24, 22] ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʽʚ ʰʝʡʧ-ʬʘʡʣʽʚ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʧʦʣʽʛʦʥʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ ʦʙʤʝʞʫʶʯʠʭ ʟʦʥ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʙʫʬʝʨʥʽ ʟʦʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 4.1. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ ʥʘʚʢʦʣʦ ʦʙʤʝʞʫʶʯʠʭ ʦʙôʻʢʪʽʚ ʩʪʚʦʨʝʥʦ ʜʚʘ ʰʝʡʧ-

ʬʘʡʣʠ, ʷʢʽ ʻ ʻʜʠʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʙʫʬʝʨʥʽ 

ʟʦʥʠ, ʧʦʙʫʜʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʦʙʤʝʞʝʥʴ ʜʣʷ ʟʦʥ 

(ʨʠʩ. 4.3). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʦʾ ʧʣʦʱʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʚ ʤʝʞʘʭ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʢʦʨʜʦʥʽʚ ʢʦʞʥʦʾ ʟ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʽʥʩʪʨʫʤʝʥʪʫ Intersect, ʟʥʘʡʜʝʥʦ ʧʝʨʝʪʠʥʠ ʧʦʣʽʛʦʥʽʚ ʰʘʨʽʚ ʙʫʬʝʨʥʠʭ ʟʦʥ ʪʘ 

ʰʘʨʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʢʦʨʜʦʥʽʚ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ [21]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ 

ʜʚʘ ʰʘʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʙʫʬʝʨʥʠʭ ʟʦʥ, ʨʦʟʜʽʣʝʥʠʭ ʥʘ ʢʽʣʴʢʽʩʪʴ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʇʣʦʱʫ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʜʽʣʝʥʠʭ 

ʙʫʬʝʨʥʠʭ ʟʦʥ ʦʙʯʠʩʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʧʨʦʛʨʘʤʠ 

ArcGIS Pro, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪ Calculate Geometry. ɼʣʷ ʋʢʨʘʾʥʠ ʙʫʣʦ 

ʦʙʨʘʥʦ ʛʝʦʛʨʘʬʽʯʥʫ ʢʦʦʨʜʠʥʘʪʥʫ ʩʠʩʪʝʤʫ GCS_Ukraine_2000. ɼʦʩʪʫʧʥʫ 

ʧʣʦʱʫ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʟ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʥʘʡʜʝʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ Symmetrical Difference, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʷʢʦʛʦ ʻ 

ʧʦʣʽʛʦʥʘʣʴʥʠʡ ʰʘʨ, ʫ ʷʢʠʡ ʟʘʧʠʩʫʶʪʴʩʷ ʫʩʽ ʦʙʣʘʩʪʽ ʱʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʤʽʞ 

ʰʘʨʦʤ ʨʦʟʜʽʣʝʥʠʭ ʙʫʬʝʨʥʠʭ ʟʦʥ, ʪʘ ʰʘʨʦʤ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʢʦʨʜʦʥʽʚ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʦʙʯʠʩʣʝʥʥʷ ʜʦʩʪʫʧʥʦʾ ʧʣʦʱʽ ʙʫʣʦ 

ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦ ʾʚʽʣʴʥʦʾ ʧʣʦʱʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ Calculate 

Geometry ʚ ʢʦʦʨʜʠʥʘʪʥʽʡ ʩʠʩʪʝʤʽ ʽʥʩʪʨʫʤʝʥʪʫ Calculate Geometry (ʨʠʩ. 4.3). 

ɺʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʦʾ ʧʣʦʱʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʚ ʤʝʞʘʭ ʢʦʨʜʦʥʽʚ 

ʢʦʤʽʨʦʢ ɺʦʨʦʥʦʛʦ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʰʘʨʫ ʧʦʣʽʛʦʥʽʚ, 

ʰʣʷʭʦʤ ʦʙôʻʜʥʘʥʥʷ ʰʘʨʫ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʪʘ ʰʘʨʫ ʢʦʨʜʦʥʽʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʐʘʨʠ ʧʦʣʽʛʦʥʽʚ ʙʫʬʝʨʥʠʭ ʟʦʥ ʟʘ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ (ʨʠʩ. 4.4), ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʟʘ 

ʤʝʞʘʤʠ ʦʙôʻʜʥʘʥʦʛʦ ʰʘʨʫ ʢʦʤʽʨʦʢ ɺʦʨʦʥʦʛʦ (ʨʠʩ. 3.2) ʪʘ ʰʘʨʫ ʢʦʨʜʦʥʽʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʜʽʣʝʥʥʷ ʻ ʜʚʘ ʰʘʨʠ 

ʧʦʣʽʛʦʥʽʚ ʙʫʬʝʨʥʠʭ ʟʦʥ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʨʦʟʜʽʣʝʥʠʡ ʥʘ 171 ʦʢʨʝʤʠʡ ʧʦʣʽʛʦʥ 

(ʨʠʩ. 4.4). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʬʰʦʨʥʠʭ ɺɽʉ, 

ʘʢʚʘʪʦʨʽʷ ʤʦʨʽʚ ʋʢʨʘʾʥʠ ʙʫʣʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʧʦʣʽʛʦʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʩʪʦʩʦʚʘʥʠʭ ʦʙʤʝʞʝʥʴ (ʪʘʙʣ. 4.2, ʜʦʜʘʪʦʢ ɼ). 

ʅʘ ʬʽʥʘʣʴʥʦʤʫ ʝʪʘʧʽ ʧʣʦʱʫ ʦʪʨʠʤʘʥʠʭ ʧʦʣʽʛʦʥʽʚ ʙʫʣʦ ʦʙʨʘʭʦʚʘʥʦ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʢʦʦʨʜʠʥʘʪʥʽʡ ʩʠʩʪʝʤʽ (ʨʠʩ. 4.5). 
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ʘ)      ʙ) 

ʈʠʩ. 4.3 ɼʦʩʪʫʧʥʽ ʪʝʨʠʪʦʨʽʾ (ʧʦʟʥʘʯʝʥʽ ʢʦʣʴʦʨʦʤ) ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ 

ʟʛʽʜʥʦ ʟ: ʘ) ʤʽʥʽʤʘʣʴʥʠʤʠ ʪʘ ʙ) ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ 

 

 

         

ʘ)      ʙ) 

ʈʠʩ. 4.4 ɼʦʩʪʫʧʥʽ ʧʣʦʱʽ (ʧʦʟʥʘʯʝʥʽ ʢʦʣʴʦʨʘʤʠ) ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʚ 

ʤʝʞʘʭ ʢʦʤʽʨʦʢ ɺʦʨʦʥʦʛʦ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ 

ʟʛʽʜʥʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ (ʘ) ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ (b) ʦʙʤʝʞʝʥʥʷʤʠ 

(ʪʘʙʣ. 4.1). 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʦʾ ʧʣʦʱʽ ʘʢʚʘʪʦʨʽʾ ʤʦʨʽʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʚ 

ʤʝʞʘʭ ʢʦʤʽʨʦʢ ɺʦʨʦʥʦʛʦ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʻʜʠʥʠʡ ʰʘʨ ʧʦʣʽʛʦʥʽʚ ʰʣʷʭʦʤ 

ʦʙôʻʜʥʘʥʥʷ ʰʘʨʫ ʜʽʘʛʨʘʤʠ ɺʦʨʦʥʦʛʦ ʟ ʰʘʨʦʤ ʧʦʣʽʛʦʥʽʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʦʬʰʦʨʥʠʭ ɺɽʉ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ ʰʘʨ ʧʦʣʽʛʦʥʽʚ, ʷʢʠʡ ʤʽʩʪʠʪʴ 21 ʩʝʢʪʦʨ 

(ʨʠʩ. 4.6). 



118 

 

 

ʈʠʩ. 4.5 ɼʦʩʪʫʧʥʽ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʬʰʦʨʥʠʭ ɺɽʉ ʟʛʽʜʥʦ ʟ 

ʦʙʤʝʞʝʥʥʷʤʠ (ʪʘʙʣ. 4.2) 

 

 

ʈʠʩ. 4.6 ɼʦʩʪʫʧʥʽ ʧʣʦʱʽ (ʧʦʟʥʘʯʝʥʽ ʢʦʣʴʦʨʘʤʠ) ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʚ 

ʤʝʞʘʭ ʢʦʤʽʨʦʢ ɺʦʨʦʥʦʛʦ ʜʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 

ɻʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʤʽʞʥʠʡ ʝʪʘʧ ʚʽʜ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʦ ʪʝʭʥʽʯʥʦʛʦ. ɻʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʫʤʫ ʚʩʽʭ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ ʚ ʤʝʞʘʭ 

ʨʝʛʽʦʥʫ ʧʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʦʙʤʝʞʝʥʴ (ʪʝʭʥʽʯʥʠʭ, ʛʝʦʛʨʘʬʽʯʥʠʭ, 

ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʦʱʦ) [27, 54]. 
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ɻʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʦ ʦʙʣʘʩʪʷʭ ʧʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ 

ʚʩʽʭ ʦʙʤʝʞʝʥʴ, ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚ ʪʘʙʣ. 4.1, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 4.3. 

ʊʘʙʣʠʮʷ 4.3 

ʇʦʪʝʥʮʽʘʣ ʧʣʦʱ (ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ), ʜʦʩʪʫʧʥʠʭ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʋʢʨʘʾʥʠ 

 ̄ ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʦʜʠʥʠʮʷ 

ʇʣʦʱʘ 

ʦʙʣʘʩʪʽ, 

ʢʤ2 

ɼʦʩʪʫʧʥʽ 

ʧʣʦʱʽ, 

ʢʤ2 

% 

1 ɸʚʪʦʥʦʤʥʘ ʈʝʩʧʫʙʣʽʢʘ ʂʨʠʤ 27 064 6 335 23,4 

2 ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 26 513 5 724 21,6 

3 ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ 20 144 841 4,2 

4 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ 31 914 9 288 29,1 

5 ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ 26 517 7 758 29,3 

6 ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ 29 832 2 611 8,8 

7 ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ 12 777 252 2,0 

8 ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ 27 180 12 461 45,8 

9 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 13 900 260 1,9 

10 ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 28 970 3 967 13,7 

11 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ 24 588 8 425 34,3 

12 ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ 26 684 4 847 18,2 

13 ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 21 833 838 3,8 

14 ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 24 598 10 831 44,0 

15 ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ 33 310 10 730 32,2 

16 ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ 28 748 6 889 24,0 

17 ʈʽʚʥʝʥʩʴʢʘ ʦʙʣʘʩʪʴ 20 047 653 3,3 

18 ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 23 834 3 303 13,9 

19 ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ 13 823 2 333 16,9 

20 ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 31 415 9 209 29,3 

21 ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ 28 461 12 230 43,0 

22 ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 20 645 3 168 15,3 

23 ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʴ 20 900 4 033 19,3 

24 ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʴ 8 097 686 8,5 

25 ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 31 865 4 702 14,8 

ɿʘʛʘʣʦʤ ʜʣʷ ʩʫʭʦʜʦʣʫ 603 659 132 372 21,9 

 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʦʙʣʘʩʪʷʭ, ʙʣʠʟʴʢʦ 22% ʧʣʦʱʽ ʩʫʭʦʜʦʣʫ ʩʢʣʘʜʘʶʪʴ 

ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

(132 372 ʢʤ2), ʧʨʦʪʝ ʨʦʟʤʽʨ ʯʘʩʪʢʠ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ (ʚʽʜ 1,9% ʜʦ 45,8%). 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ. 4.3, ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʯʘʩʪʢʠ ʪʝʨʠʪʦʨʽʾ ʧʨʠʜʘʪʥʦʾ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʋ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɿʘʧʦʨʽʟʴʢʦʾ 

(12 461 ʢʤ2 ï 45,8%), ʍʝʨʩʦʥʩʴʢʦʾ (12 230 ʢʤ2 ï 43,0%) ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ 

(10 831 ʢʤ2 ï  44,0%) ʦʙʣʘʩʪʝʡ. ʅʘʡʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ ʧʣʦʱ, ʷʢʽ ʻ ʧʽʜʭʦʜʷʱʠʤʠ 

ʜʣʷ ʽʥʩʪʘʣʷʮʽʾ ɺɽʋ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ (252 ʢʤ2 ï 2,0%), ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʽʡ (260  ʢʤ2 ï  1,9%) ʪʘ ʈʽʚʥʝʥʩʴʢʽʡ (653 ʢʤ2 ï  3,3%) ʦʙʣʘʩʪʷʭ.  

ʗʢʱʦ ʥʠʟʴʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʚ ʈʽʚʥʝʥʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ, 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʪʘ ʽʥʰʠʭ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʚʝʣʠʢʠʭ ʧʣʦʱ, ʟʘʡʥʷʪʠʭ ʣʽʩʘʤʠ, ʙʦʣʦʪʘʤʠ ʪʘ ʪʦʨʬʦʚʠʱʘʤʠ (ɼʦʜʘʪʦʢ ɻ), ʪʦ ʚ 

ʤʝʞʘʭ ɿʘʢʘʨʧʘʪʩʴʢʦʾ, ʏʝʨʥʽʚʝʮʴʢʦʾ, ʃʴʚʽʚʩʴʢʦʾ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ 

ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʢʣʶʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽʟ ʧʝʨʝʣʽʢʫ ʜʦʩʪʫʧʥʠʭ ʻ 

ʥʘʷʚʥʽʩʪʴ ʛʽʨ ʪʘ ʩʭʠʣʽʚ, ʱʽʣʴʥʘ ʤʝʨʝʞʘ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ɼʦʜʘʪʦʢ ɻ). 

ɻʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ ʦʙʤʝʞʝʥʴ, 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚ ʪʘʙʣ. 4.2, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 4.4. 

ʊʘʙʣʠʮʷ 4.4 

ʇʦʪʝʥʮʽʘʣ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʧʣʦʱ 

ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

 ̄ ʇʦʣʽʛʦʥ 
ʇʣʦʱʘ 

ʧʦʣʽʛʦʥʫ, ʢʤ2 
ɻʣʠʙʠʥʘ, ʤ ʊʠʧ ʽʥʩʪʘʣʷʮʽʾ ɺɽʋ 

1 ʇʦʣʽʛʦʥ S1 3 285 < 15 ʤ ʌʽʢʩʦʚʘʥʠʡ 

2 ʇʦʣʽʛʦʥ S2 1 265 15é30 ʤ ʌʽʢʩʦʚʘʥʠʡ 

3 ʇʦʣʽʛʦʥ S3 3 090 15é30 ʤ ʌʽʢʩʦʚʘʥʠʡ 

4 ʇʦʣʽʛʦʥ S4 7 773 20é50 ʤ ʌʽʢʩʦʚʘʥʠʡ 

5 ʇʦʣʽʛʦʥ S5 284 20é50 ʤ ʌʽʢʩʦʚʘʥʠʡ 

6 ʇʦʣʽʛʦʥ S6 2 700 50é100 ʤ ʇʣʘʚʫʯʠʡ 

7 ʇʦʣʽʛʦʥ S7 3674 50é100 ʤ ʇʣʘʚʫʯʠʡ 

8 ʇʦʣʽʛʦʥ S8 6 664 50é100 ʤ ʇʣʘʚʫʯʠʡ 

9 ʇʦʣʽʛʦʥ S9 1 338 100é200 ʤ ʇʣʘʚʫʯʠʡ 

10 ʇʦʣʽʛʦʥ S10* 3 963 200é1000 ʤ ʇʣʘʚʫʯʠʡ 

11 ʇʦʣʽʛʦʥ S11* 4 391 1000é2000 ʤ ʇʣʘʚʫʯʠʡ 

12 ʇʦʣʽʛʦʥ S12* 11 596 1000é2000 ʤ ʇʣʘʚʫʯʠʡ 

13 ʇʦʣʽʛʦʥ S13* 4 931 1000é2000 ʤ ʇʣʘʚʫʯʠʡ 

14 ʇʦʣʽʛʦʥ S14* 24 895 >2000 ʤ ʆʩʦʙʣʠʚʠʡ 

ɿʘʛʘʣʦʤ ʜʣʷ ʘʢʚʘʪʦʨʽʾ 79 849   
*- ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʝʣʴʬʦʚʫ ʯʘʩʪʠʥʫ 

ʘʢʚʘʪʦʨʽʾ (ʜʦ ʛʣʠʙʠʥʠ 200 ʤ) 
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ʇʣʦʱʘ ɺʄɽɿ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ 144 000 ʢʤ2 [85]. ɿʛʽʜʥʦ ʟ ʨʦʟʨʘʭʫʥʢʘʤʠ, 

ʧʦʥʘʜ 55% ʘʢʚʘʪʦʨʽʾ ʩʢʣʘʜʘʶʪʴ ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ. ʇʨʦʪʝ ʟʘ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥ ̫ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʡ ʦʬʰʦʨʥʦʾ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ  ʫ ʩʚʽʪʽ ʜʦʮʽʣʴʥʦ ʦʙʤʝʞʠʪʠʩʷ ʣʠʰʝ 

ʰʝʣʴʬʦʚʦʶ ʯʘʩʪʠʥʦʶ ʘʢʚʘʪʦʨʽʾ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʜʦ ʛʣʠʙʠʥ 200 ʤ) 

[62]. ɻʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʰʝʣʴʬʦʚʦʾ ʯʘʩʪʠʥʠ ɺʄɽɿ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʪʴ 30 

073 ʢʤ2, ʱʦ ʩʪʘʥʦʚʠʪʴ 21% ɺʄɽɿ. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʛʣʠʙʠʥʠ ʚ ʤʝʞʘʭ ʧʦʣʽʛʦʥʽʚ S10, S11, S12, S13, S14, ʚ 

ʧʦʜʘʣʴʰʦʤʫ, ʜʣʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʦʬʰʦʨʥʠʭ ɺɽʉ ʮʽ ʧʣʦʱʽ ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʠʩʴ. ʊʦʙʪʦ ʥʘʩʪʫʧʽ ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʣʠʰʝ ʰʝʣʴʬʦʚʦʾ 

ʯʘʩʪʠʥʠ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ (ʜʦ 200 ʤ ʛʣʠʙʠʥʠ) ʚ ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʦ 

ʚʠʟʥʘʥʠʭ ʢʦʨʜʦʥʽʚ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʪʘ ʾʾ ʚʠʢʣʶʯʥʦʾ ʤʦʨʩʴʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʟʦʥʠ 

ʟʦʢʨʝʤʘ. 

 

4.3 ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [54], ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʪʝʨʠʪʦʨʽʾ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʫ, 

ʚʠʨʦʙʣʝʥʦʾ ʚ ʤʝʞʘʭ ʾʾ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ῐ ʢʦʥʚʝʨʩʽʡʥʽ ʪʘ ʤʝʨʝʞʝʚʽ ʚʪʨʘʪʠ ï ʚʪʨʘʪʠ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʥʝʨʛʽʾ 

ʚʽʪʨʫ ʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʧʨʠ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʦʤʝʨʝʞʫ.; 

ῐ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ;  

ῐ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ɺɽʋ ï ʢʨʠʚʫ ʧʦʪʫʞʥʦʩʪʽ, ʚʠʩʦʪʫ ʪʫʨʙʽʥʠ, 

ʜʽʘʤʝʪʨ ʨʦʪʦʨʘ; 

ῐ ʩʭʝʤʫ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ ʧʦ ʪʝʨʠʪʦʨʽʾ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ɺɽʋ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʦʧʪʠʤʘʣʴʥʦʾ ʨʦʙʦʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʻ ʦʮʽʥʢʦʶ ʨʝʘʣʽʩʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʩʽ ʢʣʶʯʦʚʽ ʦʙʤʝʞʝʥʥʷ ʪʘ 

ʧʘʨʘʤʝʪʨʠ. 
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4.3.1 ɺʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ɺɽʉ 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ 

(ɽɺɽʉ) ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ  ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

Ὁˏ ˒˞ ὑ̈ ́̓zὑ̒ ὑzˏ ˜z Ὁ

 ˏ ˒ˠ

ȟ                                    τȢρ 

ʜʝ:   ʂʟʘʪ ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʪʽʥʝʥʥʷ ɺɽʉ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʣʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʥʦʛʦ ʟʘʪʽʥʝʥʥʷ ɺɽʋ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʪʦʯʫʶʯʦʛʦ ʣʘʥʜʰʘʬʪʫ  ʂʟʘʪ Ò 1; 

ʂʩ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʝʣʝʢʪʨʠʯʥʽʡ ʤʝʨʝʞʽ ɺɽʉ ʽ 

ʚ ʟʘʛʘʣʴʥʦʩʪʘʮʽʦʥʘʨʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ (ʂʩ < 1);  

ʂɺʇ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʚʣʘʩʥʽ 

ʧʦʪʨʝʙʠ ɺɽʉ   (ʂɺʇ < 1);  

Ei ï ʦʙʩʷʛ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʋ ʟʘ ʨʽʢ ʊ;  

N ɺɽʋ ï ʯʠʩʣʦ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ʩʢʣʘʜʽ ɺɽʉ [145].   

ɿʥʘʯʝʥʥʷ ʂʩ ̔ ʂɺʇ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʦ  ʁʩʭʝʤʦʶ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʨʝʞʽ 

ɺɽʉ ʽ ʦʙʩʷʛʘʤʠ ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ɺɽʋ. 

ʂʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʢʣʘʜʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 0,93é0,96 [145]. 

ɽʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʠ ʟʘʟʚʠʯʘʡ ʧʝʨʝʪʚʦʨʶʶʪʴ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʚ 

ʝʣʝʢʪʨʠʯʥʫ ʟ ʝʬʝʢʪʠʚʥʽʩʪʶ ʙʣʠʟʴʢʦ 95%, ʪʦʜʽ ʷʢ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ 

ʧʝʨʝʜʘʯʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 10%. ɺʠʤʦʛʠ ʜʦ ʯʘʩʪʦʪʠ ʪʘ ʥʘʧʨʫʛʠ ʚʠʨʦʙʣʝʥʦʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ ʾʾ ʩʧʦʞʠʚʘʯʽʚ. ʎʽ ʚʠʤʦʛʠ ʻ 

ʞʦʨʩʪʢʠʤʠ ʜʣʷ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʽ ʻʜʠʥʦʾ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, 

ʘʣʝ ʟʥʘʯʥʦ ʤ'ʷʢʰʠʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʽʾ ɺɽʋ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʦʩʚʽʪʣʶʚʘʣʴʥʦʛʦ ʯʠ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [145]. 

ɿʘ ʜʘʥʠʤʠ  [92] çʢʣʘʩʠʯʥʠʡè ʚʽʜʩʦʪʦʢ ʚʩʽʭ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ɺɽʉ 

ʩʪʘʥʦʚʠʪʴ 14% (ʚʪʨʘʪʠ ʯʝʨʝʟ ʝʬʝʢʪ ʟʘʪʽʥʝʥʥʷ, ʝʣʝʢʪʨʠʯʥʽ ʚʪʨʘʪʠ, ʚʪʨʘʪʠ ʯʝʨʝʟ 

ʟʘʚʠʱʝʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʦʮʽʥʢʠ, ʚʪʨʘʪʠ ʥʘ ʨʝʛʫʣʷʨʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ɺɽʋ). ʇʨʦʪʝ, ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʨʽʟʥʽ ʣʦʢʘʮʽʾ ɺɽʋ ʚʩʝʨʝʜʠʥʽ ɺɽʉ, ʪʦ 

ʤʘʢʩʠʤʘʣʴʥʽ ʚʪʨʘʪʠ ʜʣʷ ʦʢʨʝʤʦʾ ɺɽʋ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 22,46%. 
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ɺ ʛʣʦʙʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [48] ʚ ʨʦʟʨʘʭʫʥʢʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʧʦʢʘʟʥʠʢ 

ʚʪʨʘʪ ʥʘ ʨʽʚʥʽ 20% ʜʣʷ ʩʫʭʦʜʦʣʫ ʪʘ 10% ʜʣʷ ʦʬʰʦʨʥʠʭ ʪʝʨʠʪʦʨʽʡ.  

ɺ ʨʦʙʦʪʽ [91] ʜʣʷ ʦʬʰʦʨʥʠʭ ʪʘ ʦʥʰʦʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʢʣʘʜʝʥʦ 

ʧʦʢʘʟʥʠʭ ʚʪʨʘʪ ʚʽʜ ʟʘʪʽʥʝʥʥʷ ɺɽʋ ʥʘ ʨʽʚʥʽ 10%. 

ɺ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ 15% ʥʘ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ (ʚʪʨʘʪʠ ʚʽʜ ʚʟʘʻʤʥʦʛʦ ʚʽʪʨʦʚʦʛʦ 

ʟʘʪʽʥʝʥʥʷ, ʤʝʨʝʞʝʚʽ ʚʪʨʘʪʠ ʪʦʱʦ). 

 

4.3.2 ɺʝʨʪʠʢʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʚʽʪʨʫ 

ɿʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʩʦʪʠ ʥʘʜ ʧʽʜʩʪʠʣʴʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʦʮʽʥʢʫ ʚʽʪʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ. ʇʦ-ʧʝʨʰʝ, ʜʣʷ ʦʮʽʥʢʠ ʚʽʪʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ 

ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʢʦʨʝʢʮʽʷ ʜʘʥʠʭ ʚʽʪʨʦʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ ʜʦ ʩʧʽʣʴʥʦʾ ʚʠʩʦʪʠ. ʇʦ-ʜʨʫʛʝ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ ʣʦʧʘʪʝʡ ʨʦʪʦʨʘ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʮʠʢʣʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʦʙʝʨʪʘʥʥʷ ʯʝʨʝʟ ʧʦʣʝ ʚʽʪʨʫ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʮʽ 

ʥʝʦʙʭʽʜʥʘ ʤʦʜʝʣʴ ʚʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʩʦʪʠ [51]. 

 

ʈʠʩ. 4.7 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʨʦʬʽʣʴ ʰʚʠʜʢʦʩʪʽ [88] 
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ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ, ʜʣʷ ʧʝʨʝʨʘʭʫʥʢʫ ʮʠʭ ʜʘʥʠʭ ʥʘ ʚʠʩʦʪʫ ʦʩʽ ʨʦʪʦʨʘ ɺɽʋ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʝʜʥʻ ʙʘʛʘʪʦʨʽʯʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ, ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʜʘʥʠʤʠ ʅɸʉɸ [68] ʜʣʷ ʚʠʩʦʪ 10 

ʪʘ 50 ʤ [147] (ʨʠʩ. 4.8). 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.8, ʚ ʤʝʞʘʭ ʩʫʭʦʜʦʣʫ, ʧʘʨʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 

ʚʽʪʨʫ Ŭ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,1 ʜʦ 0,28, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʘʢʚʘʪʦʨʽʾ ʤʦʞʝ 

ʦʧʫʩʢʘʪʠʩʷ ʜʦ ʟʥʘʯʝʥʥʷ 0,05. 

 

 

ʈʠʩ. 4.8 ʈʦʟʧʦʜʽʣ ʧʘʨʘʤʝʪʨʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ  
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4.3.3 ʉʭʝʤʠ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ ʧʦ ʪʝʨʠʪʦʨʽʾ ɺɽʉ 

 

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ɺɽʋ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʚʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ɺɽʋ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ɺɽʉ ʤʦʞʥʘ 

ʨʦʟʤʽʱʫʚʘʪʠ ʟʘ ʨʽʟʥʠʤʠ ʩʭʝʤʘʤʠ.  ʈʦʟʨʦʙʢʘ ʦʧʪʠʤʘʣʴʥʦʾ ʩʭʝʤʠ ʨʦʟʩʪʘʥʦʚʢʠ 

ɺɽʋ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʋ ʚʠʧʘʜʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ɺɽʉ, ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʚ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʥʷ ʧʨʦ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ɺɽʋ ʤʘʪʠʤʝ ʪʦʧʦʛʨʘʬʽʷ ʪʘ 

ʩʢʣʘʜʥʽʩʪʴ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʣʦʛʽʩʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʜʣʷ 

ʽʥʩʪʘʣʷʮʽʾ ɺɽʋ ʪʘ ʾʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʦʱʦ. 

ʇʨʦʪʝ ʫ ʚʠʧʘʜʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʨʽʚʥʽ ʨʝʛʽʦʥʫ (ʢʨʘʾʥʠ) 

ʧʨʠʡʥʷʪʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫʥʽʬʽʢʦʚʘʥʫ ʩʭʝʤʫ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ ʧʦ ʪʝʨʠʪʦʨʽʾ ʯʠ 

ʘʢʚʘʪʦʨʽʾ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʽ IRENA ʜʣʷ ɸʬʨʠʢʘʥʩʴʢʠʭ ʢʨʘʾʥ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʭʝʤʫ 

ʨʦʟʩʪʘʥʦʚʢʠ 3d X 5d (ʜʝ d ï ʜʽʘʤʝʪʨ ʨʦʪʦʨʘ ɺɽʋ). ʊʦʙʪʦ  ʨʷʜʠ ɺɽʋ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʝʨʝʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʚʽʪʨʫ ʽ ʚʽʜʩʪʘʥʴ 

ʤʽʞ ɺɽʋ ʚ ʤʝʞʘʭ ʨʷʜʫ ï 3d,  ʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʷʜʘʤʠ ɺɽʋ ï 5d.  [26]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ [77] ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʊʫʨʝʯʯʠʥʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʭʝʤʫ 

ʨʦʟʩʪʘʥʦʚʢʠ 3d X 7d, ʘ ʚ ʨʦʙʦʪʽ [48] ʜʣʷ ʩʚʽʪʫ ʚ ʮʽʣʦʤʫ ï 4d X 7d. ɺ ʨʦʙʦʪʽ [6] 

ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʛʣʦʙʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʩʫʭʦʜʦʣʫ ʫʩʽʭ ʢʦʥʪʠʥʝʥʪʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʦ ʩʭʝʤʫ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ 5d X 10d (ʪʘʙʣ. 4.5). 

ɺ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʋʢʨʘʾʥʠ [112] ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʭʝʤʫ 3d X 

8d ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʪʘ 5d X 6d  ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. ʉʘʤʝ ʮʽ ʩʭʝʤʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʭʦʜʽ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [147]. ɼʣʷ ʘʢʚʘʪʦʨʽʡ ʤʦʨʽʚ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʩʭʝʤʫ ʨʦʟʩʪʘʥʦʚʢʠ 10d X 10d  [17] (ʪʘʙʣ. 4.5). 
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ʊʘʙʣʠʮʷ 4.5 

ʉʭʝʤʠ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ ʧʦ ʪʝʨʠʪʦʨʽʾ ɺɽʉ 

ʃʦʢʘʣʽʟʘʮʽʷ ʋʤʦʚʘ 

ʉʭʝʤʘ 

ʨʦʟʩʪʘʥʦʚʢʠ 

ɺɽʋ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ɺɽʉ 

(d ï ʜʽʘʤʝʪʨ 

ʨʦʪʦʨʘ ɺɽʋ) 

ʑʽʣʴʥʽʩʪʴ 

ʨʦʟʩʪʘʥʦʚʢʠ, 

ɺɽʋ/ʢʤ2 
 

ʑʽʣʴʥʽʩʪʴ 

ʧʦʪʫʞʥʦʩʪʽ,  

ʄɺʪ/ʤ2 

ʉʫʭʦʜʽʣ 

ʇʝʨʝʚʘʞʘʶʯʠʡ 

ʥʘʧʨʷʤ ʚʽʪʨʫ 

ʥʘʷʚʥʠʡ 

3d X 8d 1,59* 8,89* 

ʉʫʭʦʜʽʣ 

ʇʝʨʝʚʘʞʘʶʯʠʡ 

ʥʘʧʨʷʤ ʚʽʪʨʫ 

ʚʽʜʩʫʪʥʽʡ 

5d X 6d   1,27* 7,11* 

ɸʢʚʘʪʦʨʽʷ - 10d X 10d   0,37** 3,5** 
*    - ʨʦʟʨʘʭʫʥʢʠ ʟʜʽʡʩʥʝʥʦ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʾ ɺɽʋ ʧʦʪʫʞʥʽʩʪʶ 5,6 ʄɺʪ, d=162 ʤ, h=120 ʤ 

**  - ʨʦʟʨʘʭʫʥʢʠ ʟʜʽʡʩʥʝʥʦ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʾ ɺɽʋ ʧʦʪʫʞʥʽʩʪʶ 9,5 ʄɺʪ, d=164 ʤ, h=105 ʤ 

 

4.3.4 ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʩʪʫʧʥʽ ʧʣʦʱʽ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʛʝʦʛʨʘʬʽʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʠʪʠ ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʆʙʤʝʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ: 

- ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ:  

ῐ Ó 4 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 10 ʤ [39]; 

ῐ Ó 7 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 100 ʤ [34]; 

ῐ Ó 4 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 100 ʤ ʜʣʷ ʩʫʭʦʜʦʣʫ [91]; 

ῐ Ó 6 ʤ/ʩ ʥʘ ʚʠʩʦʪʽ 200 ʤ ʜʣʷ ʦʬʰʦʨʽʚ [91]; 

- ʂɺʅʇ: 

ῐ Ó 15% ʜʣʷ ʩʫʭʦʜʦʣʫ [6]; 

ῐ Ó 20% ʜʣʷ ʩʫʭʦʜʦʣʫ [48]; 

ῐ Ó 30% ʜʣʷ ʩʫʭʦʜʦʣʫ [97]; 

ῐ Ó 25% ʜʣʷ ʦʬʰʦʨʽʚ [59]; 

ῐ Ó 37,6% ʜʣʷ ʦʬʰʦʨʽʚ [17]; 

- ʢʣʘʩ ʚʽʪʨʦʧʦʪʝʥʮʽʘʣʫ [26]; 

- ʧʣʦʱʘ ʜʦʩʪʫʧʥʦʾ ʜʽʣʷʥʢʠ [34]. 
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ɺ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ  ʙʫʚ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʩʪʨʦʢʦʚʠʤʠ ʜʘʥʠʤʠ 70 ʄʉ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ 

2011-2020 ʨʨ. ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ 5,6 ʄɺʪ ʟ ʜʽʘʤʝʪʨʦʤ 

ʚʽʪʨʦʢʦʣʝʩʘ 162 ʤ ʪʘ ʚʠʩʦʪʦʶ ʦʩʽ ʨʦʪʦʨʘ 120 ʤ  - ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʟʘ 

ʜʘʥʠʤʠ ʨʝʘʥʘʣʽʟʫ ʜʣʷ 20 ʚʽʨʪʫʘʣʴʥʠʭ ʪʦʯʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ  

ʟʘ ʧʝʨʽʦʜ 2011-2020 ʨʨ. ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʋ 9,5 ʄɺʪ ʢʣʘʩʫ 

ʟ ʜʽʘʤʝʪʨʦʤ ʚʽʪʨʦʢʦʣʝʩʘ 164 ʤ ʪʘ ʚʠʩʦʪʦʶ ʦʩʽ ʨʦʪʦʨʘ 105 ʤ ï  ʜʣʷ ʘʢʚʘʪʦʨʽʾ 

ʋʢʨʘʾʥʠ [99].  

 

4.3.5 ɸʜʘʧʪʠʚʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ 

 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ çʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶè, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ: 

- ʤʘʢʩʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʙʫʬʝʨʥʠʭ ʟʦʥ ʜʦʚʢʦʣʘ ʦʙôʻʢʪʽʚ, ʱʦ 

ʚʠʢʣʶʯʘʶʪʴʩʷ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʩʪʫʧʥʠʭ ʪʘ ʧʨʠʜʘʪʥʠʭ ʧʣʦʱ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ɺɽʉ; 

- ʤʽʥʽʤʘʣʴʥʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʂɺʅʇ Ó 0,2. 

ɹʣʦʢ-ʩʭʝʤʫ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʙʘʟʦʚʠʤ ʩʮʝʥʘʨʽʻʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.9.  

ʆʙʯʠʩʣʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʟʜʽʡʩʥʶʚʘʣʦʩʷ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʜʣʷ ʢʦʞʥʦʾ ʟ 25 ʦʙʣʘʩʪʝʡ ʪʘ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2) 

ʪʘ (3) ʟʘ ʩʪʨʦʢʦʚʠʤʠ ʜʘʥʠʤʠ 70 ʄʉ ʟʘ ʧʝʨʽʦʜ 2011-2020 ʨʨ. 

ὖ Ὓ ϽὈ ȟ                                                           τȢς 

ὖ ὖ ȟ                                                             τȢσ 

ʜʝ:  ̔ ï ʥʦʤʝʨ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ (=̔1, é, 70); 
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n ï ʥʦʤʝʨ ʦʙʣʘʩʪʽ (n =1, é, 25);  

P ï ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʄɺʪ; 

Pn ï ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ n-ʾ  ʦʙʣʘʩʪʽ, ʄɺʪ 

Ὓï ʧʣʦʱʘ -̔ʾ  ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ ʚ ʤʝʞʘʭ n-ʾ  ʦʙʣʘʩʪʽ, ʢʤ2; 

D ï ɦʽʣʴʥʽʩʪʴ ʨʦʟʩʪʘʥʦʚʢʠ ɺɽʋ, ʄɺʪ/ʢʤ2. 

 

 

ʈʠʩ. 4.9 ɹʣʦʢ-ʩʭʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ  
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ʆʙʯʠʩʣʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ɺɽʉ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʧʦʩʣʽʜʦʚʥʦʛʦ ʜʣʷ ʢʦʞʥʦʾ ʟ 25 ʦʙʣʘʩʪʝʡ ʪʘ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ (4) ʪʘ (5) ʟʘ ʩʪʨʦʢʦʚʠʤʠ ʜʘʥʠʤʠ 70 ʄʉ ʟʘ ʧʝʨʽʦʜ 2011-2020 ʨʨ. 

Ὁ Ὓ ϽὔϽὉ ȟ                                                        τȢτ 

Ὁ Ὁȟ ̅ ̆                                                          τȢυ 

 

ʽ ï ʥʦʤʝʨ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ (=̔1, é, 70); 

n ï ʥʦʤʝʨ ʦʙʣʘʩʪʽ (n =1, é, 25); 

Ὓï ʧʣʦʱʘ -̔ʾ  ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ ʚ ʤʝʞʘʭ n-ʾ  ʦʙʣʘʩʪʽ, ʢʤ2; 

ɽ ï ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ, ʤʣʥ ʢɺʪĿʛʦʜ/ʨʽʢ; 

En ï ʧʦʪʝʥʮʽʘʣ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ɺɽʉ n-ʾ  ʦʙʣʘʩʪʽ, ʤʣʥ ʢɺʪĿʛʦʜ/ʨʽʢ; 

ɽ̔   ï ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ 1 ɺɽʋ ʥʘ -̔ʡ ʄʉ; 

N ï ʢʽʣʴʢʽʩʪʴ ɺɽʋ ʥʘ 1 ʢʤ2. 

 

ɹʣʦʢ-ʩʭʝʤʫ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ 

ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʙʘʟʦʚʠʤ ʩʮʝʥʘʨʽʻʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.10.  

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ɺɽʉ ʧʣʦʱ 

ʪʝʨʠʪʦʨʽʾ ʩʫʭʦʜʦʣʫ ʪʘ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʜʣʷ ʢʦʞʥʦʾ ʽʟ 90 ʪʦʯʦʢ (70 ʄʉ ʪʘ 20 

ʚʽʨʪʫʘʣʴʥʠʭ ʪʦʯʦʢ ʚ ʘʢʚʘʪʦʨʽʷʭ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ) ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ 

ʂɺʅʇ ʟʘ ʪʘʢʠʤʠ ʚʭʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ῐ ʧʝʨʽʦʜ 3-ʭ ʛʦʜʠʥʥʠʭ ʩʪʨʦʢʦʚʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 2011-2020 ʨʨ.; 

ῐ ʢʨʠʚʘ ʧʦʪʫʞʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʦʾ ɺɽʋ:  

ῐ ʧʦʪʫʞʥʽʩʪʶ 5,6 ʄɺʪ, d=162 ʤ, h=120 ʤ ï ʜʣʷ ʩʫʭʦʜʦʣʫ;  

ῐ ʧʦʪʫʞʥʽʩʪʶ 9,5 ʄɺʪ, d=164 ʤ, h=105 ʤ ï ʜʣʷ ʘʢʚʘʪʦʨʽʾ; 

ῐ ʧʘʨʘʤʝʪʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʚʽʪʨʫ Ŭ ʟ ʨʠʩ. 4.8; 

ῐ ʯʘʩʪʢʘ ʚʪʨʘʪ 15%. 
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ʈʠʩ. 4.10 ɹʣʦʢ-ʩʭʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʜʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ  

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʧʣʦʱʽ, ʜʦʩʪʫʧʥʽ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 
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ɺɽʉ) ʙʫʣʦ ʦʙʤʝʞʝʥʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ Ó 0,2. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ ʜʦʩʪʫʧʥʠʭ 

ʧʣʦʱ ʟʤʝʥʰʠʣʘʩʷ ʽʟ 21,9% (132 372 ʢʤ2) ʜʦ 14,4% (95 954 ʢʤ2). ʇʨʠ ʦʙʤʝʞʝʥʥʽ 

ʂɺʅʇ Ó 0,25 ï ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 8,2% (51 884 ʢʤ2) [147]. ʇʨʠ 

ʮʴʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʦʙʤʝʞʝʥʥʷ ʟʤʝʥʰʠʣʦ ʧʦʪʝʥʮʽʘʣ ʪʘʢʠʭ 

ʦʙʣʘʩʪʝʡ ʷʢ ʉʫʤʩʴʢʘ ʽ ʏʝʨʥʽʛʽʚʩʴʢʘ ʜʦ 0, ʪʦʜʽ ʷʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʤʝʞʝʥʥʷ 

ʂɺʅʇÓ0,2, ʯʘʩʪʢʘ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʣʘ 1,6%, ʘ ʚ 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ï 4,9% (ʪʘʙʣ. 4.6). 

ɼʣʷ ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ ʦʙʤʝʞʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʾʾ ʰʝʣʴʬʦʚʦʾ 

ʯʘʩʪʠʥʠ (ʜʦ 200 ʤ) ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ Ó 0,2 ʥʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʫʤʠ 

ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ 

ʂɺʅʇ ʧʝʨʝʚʠʱʫʶʪʴ 0,2. ʇʨʦʪʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷ ʂɺʅʇ Ó 0,25  

ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʽʟ 21% (30 073 ʢʤ2) ʜʦ 18% 

(26 193 ʢʤ2) (ʪʘʙʣ. 4.6). 

ʇʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʦʙʤʝʞʝʥʥʽ ʜʦʩʪʫʧʥʠʭ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ɺɽʉ ʧʣʦʱ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ʂɺʅʇÓ0,25 ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 1.8 ʨʘʟʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʣʦʱʘʤʠ, ʜʦʩʪʫʧʥʠʤʠ ʧʨʠ ʦʙʤʝʞʝʥʥʽ ʂɺʅʇÓ0,2. ʊʦʤʫ, ʛʦʚʦʨʷʯʠ 

ʧʨʦ ʧʦʪʝʥʮʽʘʣ ʪʝʨʠʪʦʨʽʾ, ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʟʘʢʣʘʜʝʥʽ ʢʨʠʪʝʨʽʾ ʪʘ ʦʙʤʝʞʝʥʥʷ 

[147]. 

ʊʘʙʣʠʮʷ 4.6 

ʇʦʪʝʥʮʽʘʣʠ ʜʦʩʪʫʧʥʠʭ ʧʣʦʱ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚ 

ʘʢʚʘʪʦʨʽʾ ʋʢʨʘʾʥʠ [147] 

 ̄ ʆʙʣʘʩʪʴ  

ʏʘʩʪʢʘ 

ʜʦʩʪʫʧʥʠʭ 

ʧʣʦʱ ʧʨʠ 

ʂɺʅʇÓ0,2, 

% 

ʇʦʪʝʥʮʽʘʣ 

ʚʩʪʘʥʦʚʣ. 

ʧʦʪʫʞʥʦʩʪʽ 

ɺɽʉ ʧʨʠ 

ʂɺʅʇÓ20%, 

ʄɺʪ 

ʇʦʪʝʥʮʽʘʣ 

ʚʠʨʦʙʽʪʢʫ  

ʝʣ.ʝʥ. ɺɽʉ 

ʧʨʠ 

ʂɺʅʇÓ20%, 

ʤʣʥ 

ʢɺʪĿʛʦʜ/ʨʽʢ 

ʏʘʩʪʢʘ 

ʜʦʩʪʫʧʥʠʭ 

ʧʣʦʱ ʧʨʠ 

ʂɺʅʇÓ0,25, 

% 

ʇʦʪʝʥʮʽʘʣ 

ʚʩʪʘʥʦʚʣʝʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ 

ɺɽʉ ʧʨʠ 

ʂɺʅʇÓ0,25, 

ʄɺʪ 

ʇʦʪʝʥʮʽʘʣ 

ʚʠʨʦʙʽʪʢʫ  

ʝʣ.ʝʥ. ɺɽʉ 

ʧʨʠ 

ʂɺʅʇÓ0,25, 

ʤʣʥ 

ʢɺʪĿʛʦʜ/ʨʽʢ 

1 2 3 4 5 6 7 8 

1 

ɸʚʪʦʥʦʤʥʘ 

ʈʝʩʧʫʙʣʽʢʘ 

ʂʨʠʤ 

23,0 51 852 115 004 16,3 38 944 91 618 

2 ɺʽʥʥʠʮʴʢʘ  13,6 25 687 69 597 10,8 20 410 60 585 

3 ɺʦʣʠʥʩʴʢʘ  0,5 852 2 400 0,5 852 2 400 

4 
ɼʥʽʧʨʦʧʝʪʨʦʚ-

ʩʴʢʘ  
21,7 49 293 96 352 2,9 6 588 20 472 

5 ɼʦʥʝʮʴʢʘ  28,9 61 705 167 692 19,3 43 575 135 575 
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ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 4.6, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʭ ʨʽʟʥʠʭ ʦʙʤʝʞʝʥʴ ʧʦ ʂɺʅʇ 

(0,2 ʪʘ 0,25) ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥʠ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʚ 1,8 

ʨʘʟʠ, ʘ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ï ʚ 1,5 

ʨʘʟʠ. 

ʗʢʱʦ ʧʨʦʚʝʩʪʠ ʧʦʩʣʽʜʦʚʥʝ ʦʙʤʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʂɺʅʇ 

0,3, 0,35, 0,4 ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ ɺʦʨʦʥʦʛʦ, ʪʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʧʦʪʝʥʮʽʘʣʫ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ ʚ 8 ʨʘʟʽʚ, ʘ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ï ʚ 5,5 ʨʘʟʽʚ (ʨʠʩ. 4.11-4.12). 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.6 
1 2 3 4 5 6 7 8 

6 ɾʠʪʦʤʠʨʩʴʢʘ  4,1 8 742 24 377 4,1 8 742 24 377 

7 ɿʘʢʘʨʧʘʪʩʴʢʘ  0,7 812 2 762 0,7 812 2 762 

8 ɿʘʧʦʨʽʟʴʢʘ  43,5 88 295 172 634 13,5 30 210 68 341 

9 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ  1,9 2 305 4 182 0,2 279 808 

10 ʂʠʾʚʩʴʢʘ  6,1 12 574 31 565 6,1 12 574 31 565 

11 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ  20,5 35 824 85 444 15,1 26 480 70 196 

12 ʃʫʛʘʥʩʴʢʘ  6,0 11 353 25 417 6,0 11 353 25 417 

13 ʃʴʚʽʚʩʴʢʘ  0,2 469 986 0,1 118 401 

14 ʄʠʢʦʣʘʾʚʩʴʢʘ  36,3 68 600 149 416 21,9 41 928 105 440 

15 ʆʜʝʩʴʢʘ  24,9 67 681 125 651 7,6 22 620 50 364 

16 ʇʦʣʪʘʚʩʴʢʘ  22,2 45 373 77 815 1,2 2 363 4 890 

17 ʈʽʚʥʝʥʩʴʢʘ  1,1 1 991 5 591 1,1 1 991 5 591 

18 ʉʫʤʩʴʢʘ  1,6 2 764 4 696 0,0 0 0 

19 ʊʝʨʥʦʧʽʣʴʩʴʢʘ  15,9 19 567 54 030 15,5 18 991 53 070 

20 ʍʘʨʢʽʚʩʴʢʘ  24,5 54 801 115 789 10,8 24 207 60 710 

21 ʍʝʨʩʦʥʩʴʢʘ  33,6 70 760 171 113 30,7 64 820 160 655 

22 ʍʤʝʣʴʥʠʮʴʢʘ  8,4 15 379 34 148 8,4 15 379 34 148 

23 ʏʝʨʢʘʩʴʢʘ  10,6 15 813 31 498 7,2 10 762 23 581 

24 ʏʝʨʥʽʚʝʮʴʢʘ  4,0 2 882 7 931 3,8 2 713 7 649 

25 ʏʝʨʥʽʛʽʚʩʴʢʘ  4,9 10 990 18 658 0,0 9 19 

 ʉʫʭʦʜʽʣ  726 365 1 594 749  406 721 1 040 634 

 ʉʝʨ. ʚʽʜʩʦʪʦʢ 14,4   8,2   

 ɸʢʚʘʪʦʨʽʷ (S1-S9) 21,0 105 256 206 989 18,2 91 676 183 685 

 ʈʘʟʦʤ  831 621 1 801 738  498 397 1 224 319 
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ʈʠʩ. 4.11 ɿʘʣʝʞʥʽʩʪʴ ʧʦʪʝʥʮʽʘʣʫ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

ʩʫʭʦʜʦʣʫ ʋʢʨʘʾʥʠ ʚʽʜ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʂɺʅʇ 

 

ʈʠʩ. 4.12 ɿʘʣʝʞʥʽʩʪʴ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ɺɽʉ ʪʝʨʠʪʦʨʽʾ  ʩʫʭʦʜʦʣʫ ʋʢʨʘʾʥʠ ʚʽʜ ʧʦʨʦʛʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʂʅɺʇ 

ɻʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ɺɽʉ ʧʨʠ ʦʙʤʝʞʝʥʥʽ 

ʂɺʅʇÓ0,2 ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 4.13-4.14, ʘ ʜʣʷ ʂɺʅʇÓ0,25 ï ʥʘ ʨʠʩ. 4.15-4.16. 
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ʈʠʩ. 4.13 ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʧʨʠ 

ʦʙʤʝʞʝʥʥʽ ʂɺʅʇÓ0,2 

 

ʈʠʩ. 4.14 ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ɺɽʉ ʧʨʠ ʦʙʤʝʞʝʥʥʽ ʂɺʅʇÓ0,2 
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ʈʠʩ. 4.15 ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ɺɽʉ ʧʨʠ 

ʦʙʤʝʞʝʥʥʽ ʂɺʅʇÓ0,25 

 

ʈʠʩ. 4.16 ʊʝʭʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʝʨʝʜʥʴʦʨʽʯʥʦʛʦ ʚʠʨʦʙʽʪʢʫ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ɺɽʉ ʧʨʠ ʦʙʤʝʞʝʥʥʽ ʂɺʅʇÓ0,25 












































































































