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ɿʘʭʚʘʣʥʠʮʘ 

 

 

ʆʜʘʢʣʝ ʜʘ ʢʨʝʥʝʤ... 

ɿʘ ʧʦʯʝʪʘʢ ʙʠʭ ʩʝ ʟʘʭʚʘʣʠʦ ʩʚʦʤ ʤʝʥʪʦʨʫ, ʧʨʦʬ. ʜʨ ɼʘʨʢʫ ʐʦʰʠ˂ʫ, ʥʘ ʠʟʫʟʝʪʥʦʿ ʩʘʨʘʜˁʠ ʠ 

ʢʦʨʠʩʥʠʤ ʩʘʚʝʪʠʤʘ ʪʦʢʦʤ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠ ʩʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʿʦʿ 

ʧʨʝʪʭʦʜʠʣʘ. ʇʦʨʝʜ ʪʦʛʘ, ʟʘʭʚʘˀʫʿʝʤ ʩʝ ʠ ʯʣʘʥʦʚʠʤʘ ʢʦʤʠʩʠʿʝ ʥʘ ʢʦʤʝʥʪʘʨʠʤʘ ʠ 

ʩʫʛʝʩʪʠʿʘʤʘ ʢʦʿʠʤʘ ʩʫ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʫʥʘʧʨʝʜʠʣʠ ʢʚʘʣʠʪʝʪ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ɿʘʪʠʤ ʙʠʭ ʩʝ ʟʘʭʚʘʣʠʦ ʩʚʦʿʦʿ ʩʫʧʨʫʟʠ ɼʨʘʛʘʥʠ ʥʘ ʩʚʠʤ ʦʥʠʤ ʤʦʤʝʥʪʠʤʘ ʢʘʜ ʿʝ ʩʘʤʦ ʿʝʜʥʦ ʦʜ 

ʥʘʩ ʜʚʦʿʝ ʚʝʨʦʚʘʣʦ ʫ ʤʝʥʝ, ʘ ʪʦ, ʥʠ ʫ ʢʦʤ ʩʣʫʯʘʿʫ, ʥʠʩʘʤ ʙʠʦ ʿʘ. ʅʝ ʟʥʘʤ ʢʦʣʠʢʦ ʿʝ ʧʫʪʘ ʙʠʣʘ 

ʤʦʿ ʧʩʠʭʦʪʝʨʘʧʝʫʪ-ʚʦʣʦʥʪʝʨ, ʘ, ʜʘ ʤʝ ʥʝʢʦ ʧʠʪʘ, ʥʠ ʩʘʤ ʥʝʤʘʤ ʧʦʿʤʘ ʰʪʘ ʙʠʭ ʥʘʚʝʦ ʢʘʦ 

ʢʨʫʥʩʢʠ ʜʦʢʘʟ ʥʝʯʠʿʝ ˀʫʙʘʚʠ, ʟʘʣʘʛʘˁʘ ʠ ʧʦʩʚʝ˂ʝʥʦʩʪʠ, ʘʢʦ ʥʝ ʪʦ. 

ʇʦʪʦʤ ʙʠʭ ʠʩʪʘʢʘʦ ʠ ʩʚʝ ʦʥʝ ʯʣʘʥʦʚʝ ʤʦʿʝ ʧʦʨʦʜʠʮʝ ʢʦʿʝ ʥʠʩʘʤ ʙʠʨʘʦ, ʘʣʠ ʩʘʤ ʥʘ ʪʦʿ 

ʣʫʪʨʠʿʠ ʠʟʚʫʢʘʦ ʜʦʙʠʪʘʢ ʢʘʢʘʚ ʩʝ ʨʝʪʢʦ ʥʘʣʘʟʠ. ɿʥʘʪʝ, ʢʘʢʚʘ ʛʦʜ ʛʨʘʹʝʚʠʥʘ ʜʘ ʩʝ ʧʨʘʚʠ, ʥʠʿʝ 

ʿʝ ʤʦʛʫ˂ʝ ʠʟʛʨʘʜʠʪʠ ʙʝʟ ʿʘʢʦʛ ʪʝʤʝˀʘ, ʘ ʪʘʿ ʪʝʤʝˀ ʩʠʛʫʨʥʦ ʥʠʩʘʤ ʧʦʣʘʛʘʦ ʩѧʤ. ʅʝʢʠ ʦʜ ˁʠʭ 

ʩʫ ʠ ʜʘˀʝ ʪʫ, ʥʝʢʠ ʩʫ ʦʩʪʘʣʠ ʪʘʤʦ ʥʝʛʜʝ ʥʘ ʧʦʣʘ ʧʫʪʘ, ʘʣʠ... ʉʚʠʤʘ ʩʘʤ ʙʝʩʢʨʘʿʥʦ ʟʘʭʚʘʣʘʥ. 

ʀʜʝʤʦ ʜʘˀʝ... ʊʘʢʦʹʝ ʙʠʭ ʩʝ ʟʘʭʚʘʣʠʦ ʠ ɸʢʮʠʦʥʘʨʩʢʦʤ ʜʨʫʰʪʚʫ Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝ ֣ʠ 

ʩʚʦʿʠʤ ʢʦʣʝʛʘʤʘ, ʧʨʝ ʩʚʝʛʘ, ʥʘ ʨʘʟʫʤʝʚʘˁʫ ʪʦʛʘ ʢʦʣʠʢʦ ʪʨʫʜʘ, ʚʨʝʤʝʥʘ ʠ ʝʥʝʨʛʠʿʝ ʦʜʫʟʠʤʘ 

ʧʠʩʘˁʝ ʿʝʜʥʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. ɼʦʙʨʦ, ʙʠʣʦ ʿʝ ʪʫ ʠ ʥʝʢʠʭ ʫʩʪʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ ʠ 

ʧʦʧʫˁʝʥʠʭ ʘʥʢʝʪʘ, ʘʣʠ ʦ ʪʦʤʝ ʟʘ ʥʝʢʠʭ ʩʪʦʪʠʥʘʢ ʩʪʨʘʥʠʮʘ. 

ʅʘ ʢʨʘʿʫ, ʟʘʭʚʘʣʠʦ ʙʠʭ ʩʝ ʠ ʩʚʠʤʘ ʜʨʫʛʠʤʘ ʢʦʿʠ ʩʫ ʤʠ ʙʠʣʠ ʩʘʧʫʪʥʠʮʠ ʤʘʢʘʨ ʥʘ ʜʝʣʫ ʦʚʝ 

ʘʚʘʥʪʫʨʝ, ʘ ʢʦʿʝ ʦʚʜʝ ʥʝ ʤʦʛʫ ʥʘʚʝʩʪʠ ʝʢʩʧʣʠʮʠʪʥʦ, ʢʘʢʦ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʙʠ ʪʦ ʟʘʫʟʝʣʦ ʿʦʰ 

ʥʝʢʦʣʠʢʦ ʩʪʨʘʥʘ, ʪʘʢʦ ʠ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʙʠʭ ʥʝʢʦʛ ʩʠʛʫʨʥʦ ʟʘʙʦʨʘʚʠʦ, ʘ ʦʥʜʘ ʙʠ ʩʝ ʪʘʿ ʥʝʢʦ 

ʥʘˀʫʪʠʦ ʠ ʦʥʜʘ ʙʠ ʙʠʣʦ ʧʦʧʨʠʣʠʯʥʦ ʥʝʧʨʠʿʘʪʥʦ. ʊʦ ʥʠʢʘʢʦ ʥʝ ʙʠʭ ʞʝʣʝʦ. 

ɼʘ ʩʝ ʥʝ ʨʘʩʧʠʩʫʿʝʤ ʧʨʝʚʠʰʝ... 

ʍʚʘʣʘ ʚʘʤ ʩʚʠʤʘ! 

ɺʘʰ, ɺ.  



v 

 

ʄɽʊʆɼɽ ʆʇʊʀʄɸʃʅʆɻ ʇʃɸʅʀʈɸɳɸ ʈɸɿɺʆɱɸ ʇʈɽʅʆʉʅɽ 

ʄʈɽɾɽ ʋɿ ʋʇʆʊʈɽɹʋ ɻɽʆʈɽʌɽʈɽʅʎʀʈɸɳɸ 

ʈʝʟʠʤʝ: 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʠʩʧʠʪʠʚʘˁʝ ʤʝʪʦʜʘ ʟʘ ʦʧʪʠʤʘʣʥʦ ʧʣʘʥʠʨʘˁʝ 

ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʠ ʥʘ ʜʫʛʦʨʦʯʥʦʤ, ʠ ʥʘ ʩʨʝʜˁʦʨʦʯʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ, ʢʘʦ ʠ 

ʤʦʜʠʬʠʢʘʮʠʿʘ ʦʜʘʙʨʘʥʠʭ ʤʝʪʦʜʘ ʪʘʢʦ ʜʘ ʩʝ ʰʪʦ ʙʦˀʝ ʦʜʛʦʚʦʨʠ ʥʘ ʟʘʭʪʝʚʝ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ 

ʧʨʝʜ ʠʥʞʝˁʝʨʝ ʢʦʿʠ ʩʝ ʙʘʚʝ ʧʣʘʥʠʨʘˁʝʤ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʠʭ ʤʨʝʞʘ. ʀʜʝʿʘ ʟʘ ʪʝʤʫ ʜʠʩʝʨʪʘʮʠʿʝ 

ʿʝ ʧʦʪʝʢʣʘ ʦʜ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤʘ ʩʘ ʢʦʿʠʤʘ ʩʝ ʘʫʪʦʨ ʩʫʩʨʝʪʘʦ ʪʦʢʦʤ ʨʘʜʘ ʥʘ ʪʘʢʚʠʤ ʟʘʜʘʮʠʤʘ, 

ʢʘʦ ʠ ʦʜ ʩʚʝ ʚʝ˂ʝ ʧʦʪʨʝʙʝ ʜʘ ʩʝ ʫ ʧʣʘʥʝʨʩʢʝ ʧʨʦʮʝʜʫʨʝ ʫʚʝʜʝ ʦʜʨʝʹʝʥʠ ʩʪʝʧʝʥ ʘʫʪʦʤʘʪʠʟʘʮʠʿʝ. 

ɿʘ ʧʦʯʝʪʘʢ ʩʝ ʤʦʨʘ ʧʦʿʘʩʥʠʪʠ ʟʘʰʪʦ ʿ ʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʥʘʛʣʘʰʘʚʘʪʠ ʜʘ ˂ʝ ʜʠʩʝʨʪʘʮʠʿʘ ʩʘʜʨʞʘʪʠ 

ʧʨʝʜʣʦʛʝ ʤʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʦʧʪʠʤʘʣʥʦ ʧʣʘʥʠʨʘˁʝ ʧʨʝʥʦʩʥʠʭ ʤʨʝʞʘ ʥʘ ʜʚʘ ʚʨʝʤʝʥʩʢʘ ʭʦʨʠʟʦʥʪʘ 

ï ʩʨʝʜˁʦʨʦʯʥʦʤ ʠ ʜʫʛʦʨʦʯʥʦʤ, ʪʦ ʿʝʩʪ, ʟʘʰʪʦ ʥʠʿʝ ʧʨʝʧʦʨʫʯˀʠʚʦ ʢʦʨʠʩʪʠʪʠ ʠʜʝʥʪʠʯʥʫ ʤʝʪʦʜʫ 

ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʥʘ ʦʙʘ ʭʦʨʠʟʦʥʪʘ. ʇʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʤʨʝʞʝ ʢʦʿʝ ʙʠ ʩʝ 

ʤʦʛʣʦ ʥʘʟʚʘʪʠ ʜʫʛʦʨʦʯʥʠʤ ʦʙʨʘʹʫʿʝ ʚʨʝʤʝʥʩʢʝ ʭʦʨʠʟʦʥʪʝ ʥʘʢʦʥ ʠʥʠʮʠʿʘʣʥʦʛ ʜʝʩʝʪʦʛʦʜʠʰˁʝʛ 

ʧʝʨʠʦʜʘ, ʪʝ ʩʝ ʦʜʣʠʢʫʿʝ ʤʘˁʦʤ ʜʦʩʪʫʧʥʦʰ˂ʫ ʧʦʫʟʜʘʥʠʭ ʧʦʜʘʪʘʢʘ, ʪʦ ʿʝʩʪ, ʜʘʣʝʢʦ ʚʝ˂ʠʤ ʙʨʦʿʝʤ 

ʥʝʠʟʚʝʩʥʦʩʪʠ ʢʦʿʝ ʩʝ ʤʦʨʘʿʫ ʫʟʝʪʠ ʫ ʦʙʟʠʨ. ʇʦ ʪʦʤʝ ʙʠ ʠ ʨʝʟʫʣʪʘʪʝ ʦʚʘʢʚʦʛ ʧʣʘʥʠʨʘˁʘ ʩʠʩʪʝʤʘ 

ʪʨʝʙʘʣʦ ʩʭʚʘʪʘʪʠ ʠʥʜʠʢʘʪʠʚʥʦ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʨʘʟʚʦʿ ʥʘ ʩʨʝʜʦˁʨʦʯʥʦʤ ʭʦʨʠʟʦʥʪʫ (ʦʜ ʧʝʪ ʜʦ 

ʜʝʩʝʪ ʛʦʜʠʥʘ ʫʥʘʧʨʝʜ) ʢʘʨʘʢʪʝʨʠʰʝ ʢʚʘʣʠʪʝʪʥʠʿʠ ʩʢʫʧ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ, ʪʝ ʙʠ ʩʝ, ʥʘ ʦʚʦʤ 

ʭʦʨʠʟʦʥʪʫ, ʨʝʟʫʣʪʘʪʠ ʧʣʘʥʠʨʘˁʘ ʤʦʛʣʠ ʩʘʛʣʝʜʘʚʘʪʠ ʠ ʢʘʦ ʧʨʝʮʠʟʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʧʨʦʿʝʢʘʪʘ 

ʫ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʫʣʦʞʠʪʠ ʩʨʝʜʩʪʚʘ. ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʩʝ ʢʦʨʠʰ˂ʝˁʝ ʤʝʪʦʜʘ ʟʘ ʜʫʛʦʨʦʯʥʦ 

ʧʣʘʥʠʨʘˁʝ ʥʘ ʩʨʝʜˁʦʨʦʯʥʦʤ ʭʦʨʠʟʦʥʪʫ ʤʦʛʣʦ ʩʤʘʪʨʘʪʠ ʥʝʧʦʫʟʜʘʥʠʤ, ʜʦʢ ʙʠ ʩʝ ʧʨʠʤʝˁʠʚʘˁʝ 

ʤʝʪʦʜʘ ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʜʫʛʦʨʦʯʥʦʤ ʭʦʨʠʟʦʥʪʫ ʤʦʛʣʘ ʩʭʚʘʪʠʪʠ ʢʘʦ ʙʝʩʧʦʪʨʝʙʥʦ 

ʪʨʦʰʝˁʝ ʨʝʩʫʨʩʘ. ɿʘʪʦ ʩʝ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʧʨʝʜʣʘʞʫ ʜʚʝ ʤʝʪʦʜʝ ï ʿʝʜʥʘ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ 

ʨʘʟʚʦʿʘ ʤʨʝʞʝ (ʙʘʟʠʨʘʥʘ ʥʘ ʤʝʰʦʚʠʪʦʤ ʮʝʣʦʙʨʦʿʥʦʤ ʣʠʥʝʘʨʥʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ) ʠ ʜʨʫʛʘ ʤʝʪʦʜʘ 

ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʤʨʝʞʝ (ʟʘʩʥʦʚʘʥʘ ʥʘ ʠʟʤʝʥʘʤʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ). 

ɱʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʧʨʝʜʣʦʞʝʥʠʭ ʧʦʩʪʫʧʘʢʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʣʝʞʠ ʠ ʫ ʥʘʯʠʥʫ ʥʘ 

ʢʦʿʠ ʿʝ ʢʦʜ ʩʚʘʢʦʛ ʦʜ ˁʠʭ ʜʝʬʠʥʠʩʘʥʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ. ʅʘʠʤʝ, ʢʦʜ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ 

ʤʨʝʞʝ ʿʝ ʬʫʥʢʮʠʿʘ ʙʠʣʘ ʫʥʘʧʨʝʜ ʜʝʬʠʥʠʩʘʥʘ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʜʠʩʝʨʪʘʮʠʿʝ. ʅʘʩʫʧʨʦʪ ʦʚʦʤʝ, 

ʧʨʠʣʠʢʦʤ ʠʟʙʦʨʘ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ 

ʫʚʘʞʝʥʦ ʿʝ ʤʠʰˀʝˁʝ ʩʪʨʫʯˁʘʢʘ ʟʘʜʫʞʝʥʠʭ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʫ ɸʢʮʠʦʥʘʨʩʢʦʤ ʜʨʫʰʪʚʫ 

Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ, ʦʧʝʨʘʪʦʨʫ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʆʚʦ ʿʝ ʫʨʘʹʝʥʦ ʪʘʢʦ 

ʰʪʦ ʿʝ ʢʨʝʠʨʘʥʘ ʘʥʢʝʪʘ ʫ ʢʦʿʦʿ ʿʝ ʦʜ ʠʥʞʝˁʝʨʘ ʟʘʜʫʞʝʥʠʭ ʟʘ ʪʘʿ ʧʨʦʮʝʩ ʪʨʘʞʝʥʦ ʜʘ ʩʝ ʠʟʿʘʩʥʝ ʦ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʢʦʿʝ ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʫʚʘʞʠʪʠ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʿʠ ʧʨʦʮʝʩʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ 

ʤʨʝʞʝ. ʈʝʟʫʣʪʘʪʠ ʘʥʢʝʪʝ ʩʫ ʫʚʨʰʪʝʥʠ ʫ ʧʨʦʨʘʯʫʥʝ ʧʨʝʜʩʪʘʚˀʝʥʝ ʫ ʦʚʦ ʿʜʠʩʝʨʪʘʮʠʿʠ ʠʣʠ ʧʨʝʢʦ 

ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʿʝ ʥʝʢʦ ʨʝʰʝˁʝ ʧʨʦʛʣʘʰʘʚʘʥʦ ʦʧʪʠʤʘʣʥʠʤ, ʠʣʠ ʢʘʦ 

ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʿʝ ʨʝʰʝˁʝ ʤʦʨʘʣʦ ʜʘ ʟʘʜʦʚʦˀʠ ʜʘ ʙʠ ʫʦʧʰʪʝ ʦʩʪʘʣʦ ʫ ʢʦʥʢʫʨʝʥʮʠʿʠ ʜʘ ʙʫʜʝ 

ʧʨʦʛʣʘʰʝʥʦ ʦʧʪʠʤʘʣʥʠʤ. ʊʘʢʦʹʝ ʿʝ ʥʘʧʦʤʝʥʫʪʦ ʠ ʜʘ ʙʠ, ʫʟ ʥʝʢʝ ʤʦʜʠʬʠʢʘʮʠʿʝ, ʧʨʝʜʣʦʞʝʥʠ 

ʧʦʩʪʫʧʘʢ ʙʠʣʦ ʤʦʛʫ˂ʝ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʜʨʫʛʝ ʩʣʫʯʘʿʝʚʝ ʫ ʢʦʿʠʤʘ ʙʠ ʧʨʦʠʨʠʪʝʪʠ ʠʥʞʝˁʝʨʘ ʢʦʿʠ 

ʙʠ ʚʨʰʠʣʠ ʦʚʫ ʧʨʦʮʝʜʫʨʫ ʙʠʣʠ ʧʦʩʪʘʚˀʝʥʠ ʥʘ ʜʨʫʛʘʯʠʿʠ ʥʘʯʠʥ. ʇʨʠʪʦʤ ʙʠ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧ 

ʨʘʜʘ ʢʨʝʠʨʘʥʦʛ ʘʣʛʦʨʠʪʤʘ ʦʩʪʘʦ ʠʩʪʠ. ʆʚʦ ʿ ʝ ʠʩʪʘʢʣʦ ʫʥʠʚʝʨʟʘʣʥʦʩʪ ʨʘʟʚʠʿʝʥʝ ʪʝʭʥʠʢʝ ʠ ˁʝʥʫ 

ʧʨʠʣʘʛʦʜˀʠʚʦʩʪ ʨʘʟʥʠʤ ʧʨʘʢʪʠʯʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʰʪʦ ʿʝ ʦʜ ʧʦʩʝʙʥʝ ʚʘʞʥʦʩʪʠ ʫ ʫʩʣʦʚʠʤʘ ʫ 

ʢʦʿʠʤʘ ʩʝ, ʧʦʜ ʜʠʢʪʘʪʦʤ ʠʥʪʝʛʨʘʮʠʿʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ, ʧʣʘʥʠʨʘˁʝ ʪʨʝʥʫʪʥʦ ʚʨʰʠ. 



vi 

 

ʇʦʤʝʥʫʪʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʠ ʩʚʝʦʙʫʭʚʘʪʥʦʩʪ ʩʝ ʤʦʞʝ ʜʦʢʘʟʘʪʠ ʠ ʩʘ ʜʨʫʛʝ ʧʦʣʘʟʥʝ ʪʘʯʢʝ. ʅʘʠʤʝ, 

ʝʿʜʘʥ ʦʜ ʯʝʩʪʦ ʠʩʪʠʮʘʥʠʭ ʥʝʜʦʩʪʘʪʘʢʘ ʩʦʬʪʚʝʨʩʢʠʭ ʘʣʘʪʘ ʢʦʿʠ ʩʝ ʫʦʙʠʯʘʿʝʥʦ ʢʦʨʠʩʪʝ ʧʨʠʣʠʢʦʤ 

ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʤʨʝʞʘ ʿʝ ʪʦ ʰʪʦ ʩʫ ʥʘʯʠʥʠ ʫʥʦʩʘ ʧʦʪʨʝʙʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʧʘʨʘʤʝʪʨʠʤʘ ʤʨʝʞʝ 

ʠ ʧʨʝʜʩʪʘʚˀʘˁʘ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʥʝʠʥʪʫʠʪʠʚʥʠ. ʆʚʘʿ ʧʨʦʙʣʝʤ ʩʝ ʚʝʟʫʿʝ ʟʘ ʪʦ ʰʪʦ ʦʚʘʢʚʠ 

ʩʦʬʪʚʝʨʠ ʦʙʠʯʥʦ ʢʦʨʠʩʪʝ ʨʝʣʘʪʠʚʥʦ ʢʦʤʧʣʠʢʦʚʘʥʝ ʪʘʙʝʣʘʨʥʝ ʬʦʨʤʝ. ʇʨʠʪʦʤ ʩʝ ʫʚʘʞʘʚʘˁʝ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʩʝ ʩʠʩʪʝʤ ʥʘʣʘʟʠ ʦʩʪʘʚˀʘ ʠʩʢʫʩʪʚʫ ʠʥʞʝˁʝʨʘ. ʂʘʢʦ ʙʠ ʩʝ ʪʘʢʦ 

ʥʝʰʪʦ ʠʟʙʝʛʣʦ, ʤʝʪʦʜʝ ʧʨʝʜʣʦʞʝʥʝ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʢʦʤʙʠʥʫʿʫ ʪʝʭʥʠʯʢʝ ʦʜʣʠʢʝ ʤʨʝʞʝ ʢʦʿʘ 

ʩʝ ʨʘʟʚʠʿʘ ʠ ʦʩʦʙʠʥʝ ʨʝˀʝʬʘ ʦʙʣʘʩʪʠ ʫ ʢʦʿʦʿ ʿʝ ʤʨʝʞʘ ʣʦʮʠʨʘʥʘ. ʂʦʜ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ, 

ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʝ ʧʦʤʘʞʝ ʫ ʦʜʨʝʹʠʚʘˁʫ ʣʦʢʘʮʠʿʘ ʧʦʛʦʜʥʠʭ ʟʘ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʂʦʜ 

ʩʨʝʜˁʦʨʦʯʥʦʛ ʭʦʨʠʟʦʥʪʘ, ʪʘ ʤʝʪʦʜʘ ʩʣʫʞʠ ʟʘ ʜʠʩʢʨʝʪʠʟʘʮʠʿʫ ʜʦʤʝʥʘ ʧʨʝʪʨʘʛʝ ʦʧʪʠʤʠʟʘʮʠʦʥʝ 

ʤʝʪʦʜʝ, ʯʠʤʝ ʦʤʦʛʫ˂ʘʚʘ ʠ ˁʝʥʫ ʧʨʠʤʝʥʫ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʘʣʥʦʛ ʨʘʟʚʦʿʘ ʤʨʝʞʝ. 

ʋ ʥʘʩʪʘʚʢʫ ʧʨʝʪʭʦʜʥʦʛ ʨʘʟʤʘʪʨʘˁʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʿʦʰ ʿʝʜʘʥ ʥʝʜʦʩʪʘʪʘʢ ʟʥʘʯʘʿʥʦʛ ʜʝʣʘ 

ʢʦʤʝʨʮʠʿʘʣʥʦ ʜʦʩʪʫʧʥʠʭ ʧʨʦʛʨʘʤʩʢʠʭ ʘʣʘʪʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʠʭ ʤʨʝʞʘ, ʘ ʪʦ ʿʝ 

ʧʦʩʤʘʪʨʘˁʝ ʧʨʦʩʪʦʨʘ ʢʘʦ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʝ ʨʘʚʥʠ. ʉʭʦʜʥʦ ʪʦʤʝ ʩʝ ʠ ʜʫʞʠʥʘ ʥʦʚʠʭ ʚʦʜʦʚʘ ʫ 

ʩʠʩʪʝʤʫ ʦʜʨʝʹʫʿʝ ʥʝʟʘʚʠʩʥʦ ʦʜ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʧʨʝʢʦ ʢʦʿʠʭ ʙʠ ʪʨʘʩʘ ʥʦʚʦʛ 

ʚʦʜʘ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʧʨʫʞʘ. ʋ ʥʝʢʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʩʝ ʪʦ ʢʦʤʧʝʥʟʫʿʝ ʝʤʧʠʨʠʿʩʢʠ, ʰʪʦ, ʩʘ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʤʦʞʝ ʜʘ ʢʦʤʧʨʦʤʠʪʫʿʝ ʪʘʯʥʦʩʪ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ. ʂʘʢʦ ʙʠ ʩʝ ʪʦ ʫʥʘʧʨʝʜʠʣʦ, ʤʝʪʦʜʘ 

ʧʨʝʜʣʦʞʝʥʘ ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʩʘʜʨʞʠ ʠ ʧʦʩʝʙʘʥ ʜʝʦ ʙʘʟʠʨʘʥ ʥʘ 

ʤʦʜʠʬʠʢʘʮʠʿʠ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. ʇʦʤʦ˂ʫ ʦʚʝ ʪʝʭʥʠʢʝ ʩʝ, ʫʟ ʫʟʠʤʘˁʝ ʫ ʦʙʟʠʨ ʥʘʜʤʦʨʩʢʠʭ 

ʚʠʩʠʥʘ ʧʨʠ ʜʝʬʠʥʠʩʘˁʫ ʪʨʘʩʝ ʚʦʜʘ, ʜʦʟʚʦˀʘʚʘ ʠ ʫʚʘʞʘʚʘˁʝ ʩʪʘʚʢʠ ʧʦʧʫʪ ʧʦʩʪʦʿʘˁʘ ʛʨʘʜʩʢʠʭ 

ʩʨʝʜʠʥʘ ʫ ʢʦʿʠʤʘ ʩʝ ʚʦʜʦʚʠ ʥʝ ʤʦʛʫ ʛʨʘʜʠʪʠ ʠʣʠ ʢʝʨʘʫʥʠʯʢʠʭ ʥʠʚʦʘ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʧʨʝʢʦ ʢʦʿʠʭ 

ʙʠ ʪʨʘʩʘ ʚʦʜʘ ʧʦʪʝʥʮʠʿʘʣʥʦ ʤʦʛʣʘ ʧʨʝ˂ʠ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʫ ʧʨʝʜʣʦʞʝʥʦʤ ʘʣʛʦʨʠʪʤʫ ʧʨʦʩʪʦʨ 

ʧʨʠʢʘʟʫʿʝ ʫ ʬʦʨʤʠ ʢʦʿʘ ʿʝ ʜʘʣʝʢʦ ʙʣʠʞʘ ʨʝʘʣʥʦʩʪʠ, ʰʪʦ ʜʦʚʦʜʠ ʠ ʜʦ ʧʨʝʮʠʟʥʠʿʝʛ ʠʟʨʘʯʫʥʘʚʘˁʘ 

ʧʘʨʘʤʝʪʘʨʘ ʝʣʝʤʝʥʘʪʘ ʤʨʝʞʝ. ʊʘʢʦ ʩʝ ʧʦʩʪʠʞʝ ʠ ʚʝ˂ʘ ʧʨʝʮʠʟʥʦʩʪ ʧʨʠʣʠʢʦʤ ʨʘʯʫʥʘˁʘ ʝʬʝʢʘʪʘ 

ʢʦʿʠ ʙʠ ʥʝʢʠ ʥʦʚʠ ʧʨʦʿʝʢʘʪ ʤʦʛʘʦ ʠʤʘʪʠ ʥʘ ʨʘʜ ʤʨʝʞʝ ʥʘʢʦʥ ʰʪʦ ʜʦ ˁʝʛʦʚʝ ʨʝʘʣʠʟʘʮʠʿʝ ʜʦʹʝ.  

ʅʘ ʩʘʤʦʤ ʢʨʘʿʫ, ʿʘʩʥʦ ʿʝ ʜʘ ʙʠ ʨʘʟʚʦʿ ʤʝʪʦʜʘ ʧʨʝʜʣʦʞʝʥʠʭ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʙʠʦ ʩʘʤʦ ʫʟʘʣʫʜʥʦ 

ʪʨʦʰʝˁʝ ʨʝʩʫʨʩʘ ʘʢʦ ʥʝ ʙʠ ʙʠʦ ʧʨʘ˂ʝʥ ʠ ʨʘʟʤʘʪʨʘˁʝʤ ʤʦʛʫ˂ʥʦʩʪʠ ˁʠʭʦʚʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʫ 

ʩʪʘʥʜʘʨʜʥʫ ʠʥʞʝˁʝʨʩʢʫ ʧʨʘʢʩʫ ʫ ʥʘʜʣʝʞʥʠʤ ʠʥʩʪʠʪʫʮʠʿʘʤʘ. ʉʭʦʜʥʦ ʪʦʤʝ ʿʝ ʧʨʝʜ ʢʨʘʿ ʪʝʢʩʪʘ 

ʧʨʝʜʩʪʘʚˀʝʥʦ ʩʘʛʣʝʜʘʚʘˁʝ ʤʦʛʫ˂ʠʭ ʧʨʦʙʣʝʤʘ ʜʦ ʢʦʿʠʭ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ ʧʨʠ ʫʚʦʹʝˁʫ ʨʘʟʚʠʿʝʥʠʭ 

ʤʝʪʦʜʘ ʫ ʩʚʘʢʦʜʥʝʚʥʠ ʧʨʦʮʝʩ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʇʨʠʪʦʤ ʿʝ ʘʥʘʣʠʟʠʨʘʥ ʥʝʟʘʥʝʤʘʨˀʠʚ 

ʙʨʦʿ ʘʩʧʝʢʘʪʘ, ʧʦʯʝʚʰʠ ʦʜ ʠʥʝʨʮʠʿʝ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʠʿʘ ʧʦʧʫʪ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ 

ʢʘʜʘ ʪʨʝʙʘ ʫʚʝʩʪʠ ʤʘ ʢʘʢʚʝ ʟʥʘʯʘʿʥʝ ʧʨʦʤʝʥʝ, ʧʨʝʢʦ ʧʦʪʨʝʙʝ ʟʘ ʠʟʤʝʥʦʤ ʧʦʩʪʦʿʝ˂ʠʭ ʧʨʦʮʝʩʘ, 

ʰʪʦ ʙʠ ʜʘˀʝ ʤʦʛʣʦ ʜʦʚʝʩʪʠ ʜʦ ʦʪʧʦʨʘ ʤʝʹʫ ʩʪʨʫʯˁʘʮʠʤʘ ʥʘʚʠʢʥʫʪʠʤ ʥʘ ʦʜʨʝʹʝʥʠ ʥʘʯʠʥ ʨʘʜʘ, 

ʜʦ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʧʦʪʝʰʢʦ˂ʘ ʧʨʠ ʧʨʠʙʘʚˀʘˁʫ ʧʦʜʘʪʘʢʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʧʨʠʤʝʥʫ ʧʨʝʜʣʦʞʝʥʠʭ 

ʤʝʪʦʜʘ. ʋʟ ʩʧʠʩʘʢ ʦʚʠʭ ʧʨʦʙʣʝʤʘ, ʥʘʚʝʜʝʥʠ ʩʫ ʠ ʧʨʝʜʣʦʟʠ ʟʘ ˁʠʭʦʚʦ ʦʪʢʣʘˁʘˁʝ ʠʣʠ, ʙʘʨʝʤ, 

ʫʙʣʘʞʘʚʘˁʝ ʩʭʦʜʥʦ ʧʨʝʪʭʦʜʥʠʤ ʠʩʢʫʩʪʚʠʤʘ ʘʫʪʦʨʘ ʠ ʩʪʨʫʯʥʦʿ ʣʠʪʝʨʘʪʫʨʠ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ. 
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METHODS OF OPTIMAL TRANSMI SSION GRID DEVELOPMENT 

WITH  THE APPLICATION OF GEOREFERENCING . 

Abstract:  

The topic of this doctoral dissertation is the evaluation of methods for the optimal transmission grid 

development both for the long-term and for the mid-term horizons. Along with that, the dissertation 

contains modification of the chosen methods in order to respond to challenges faced by the engineers 

in charge of the transmission grid development. The idea for the dissertation came from the practical 

experience of the author regarding the issues faced while coming up with the strategic decisions, as 

well as the ever-growing need for automatization of the certain parts of the planning procedures. 

In the very beginning, the reasons behind the underlining of the fact that dissertation will contain the 

suggestions of the methodologies for transmission grid planning on two separate time horizons need 

to be justified. In other words, it should be explained why it is not recommendable to apply the same 

method for the transmission grid planning on the long-term and on the mid-term horizon. First of all, 

the long-term planning of the transmission grid takes into account time frame well beyond the initial 

ten years from the moment of planning. This means that the availability of input data is quite low and 

that the reliability of the data, even if available, may be questionable. Hence, the results of this process 

should not be taken verbatim, but seen as an indication of the areas in which the need for the system 

reinforcements may arise in the upcoming period. On the other hand, the mid-term development (five 

to ten years in advance) boasts the set of input data of higher quality, so the results of this process can 

be seen as identifiers of projects for which the resources should be spared. Now it is understandable 

that the application of methods for long-term planning on mid-term would harm the reliability of the 

procedure, whereas the usage of methods for the mid-term planning on long-term could be perceived 

as the sub-optimal distribution of the resources. This is why this dissertation proposes individual 

methods for both of these, with the method for long-term planning based on the mixed-integer linear 

programming and the technique for mid-term planning based on the modified differential evolution. 

One of the major differences between the proposed algorithms is in the manner in which the objective 

functions for optimization process are specified. For the long-term planning, the author of dissertation 

was the one deciding upon them. Countering that, the criteria that were taken into consideration in 

the part of this dissertation dealing with the mid-term planning were selected in the tight collaboration 

with experts in charge of the grid development in Joint stock company ῤElektromreģa Srbijeῤ (JSC 

EMS), the transmission system operator of Republic of Serbia. That goal was achieved by creating 

questionnaire that asked engineers employed in System Development Department of this company to 

select those criteria which they deem essential in their planning procedures. The results of this 

questionnaire were then included in the optimization processes that were carried out either directly, 

as the objective functions, or indirectly, as the conditions that each of the solutions needed to satisfy 

in order to stay in the competition to be named optimal. It should also be underlined that, with the 

appropriate modifications, the developed procedure could be used for the other situations in which 

the priorities of the grid planning engineers would be set differently, with the basic principles of the 

algorithmôs operation staying the same and only some settings and code lines changing to 

accommodate new conditions. This should be seen as confirmation of the developed methodôs ability 

to adapt to the various possible users and situations. That kind of flexibility is particularly important 

if one remembers the rather volatile conditions under which the planning process happens nowadays. 
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The mentioned flexibility of the developed methods can also be shown from the other starting point. 

One of the main downsides of the software tools commonly used for planning the transmission grid 

is low comprehensiveness of both the ways in which the input data related to the grid characteristics 

are fed into the tool and the ways in which the results are presented once the calculations are complete. 

Both of these are regularly based on the rather unintuitive spreadsheets. Also, there is no specialized 

option to include the attributes of the terrain upon which the grid is placed, leaving the involvement 

of those attributes to the engineersô experience. To prevent this, methods suggested in this dissertation 

are founded on the combination of the technical data on the system that is being development and the 

geographic data on the area that is corresponding to the grid. The georeferencing is used for the long-

term planning as an aid in determining the locations in which the construction of the new wind plants 

can be expected, whereas, for the mid-term planning, it is used as the tool that is playing a vital role 

in the conversion between continuous and discrete domain, enabling the application of the differential 

evolution for the problems of grid development that it would usually not be able to tackle properly. 

Another issue of the majority of the software tools for grid planning is the consideration of the space 

as the two-dimensional plane. By introducing this simplification, these tools encourage the definition 

of the length of the new lines in the grid independently of height coordinates of the parts of the terrain 

across which the route of the new line is set to pass. In some situations, this is compensated by using 

empirical methods. This kind of approach can harm the precision of the obtained results. In order to 

improve the reliability of the described segment of the system planning process, method proposed in 

this dissertation contains addition based on the modification of the breadth-first search, allowing for 

the third dimension to be taken into account when calculating the lengths of new lines. Along with 

this, the application of the mentioned technique also provides an option to consider even more aspects, 

such as the existence of the city zones, the protected areas or the keraunic levels of the possible routes. 

That way, the space is shown in the algorithm in a way much sloser to the real-life situations, which, 

in turn, allows for more detailed modelling of the grid and every element in it. By using this model, 

the engineers can calculate the impact that new projects, considered for strengthening the grid, might 

have way more accurately that by applying the already mentioned simplifications of space modelling. 

Finally, in order to avoid keeping the matters on the purely theoretical level, the appropriate part of 

dissertation focuses on the consideration of the possibility of implementing the developed methods 

into the everyday engineering practice. For that goal, potential obstacles that could be faced in this 

effort are presented, starting from the well-known inertia of the corporations such as the transmission 

system operators, over the needs for modifying the existing processes and procedures (which could 

cause resistance among the grid planning engineers), down to the unlikely event of unavailability of 

the data necessary for proper integration of the suggested techniques. Following the listing of these 

challenges, the measures for their overcoming or, at least, mitigation, are proposed and described in 

step-by-step fashion, based on the experiences of the author and the literature covering this topic. 

Keywords: renewable energy sources, wind power plants, power system infrastructure, connection 

of renewables to grid, transmission grid development, optimization techniques, georeferencing. 

Scientific field: Technical science ï Electrical engineering 

Scientific subfield: Power systems 

UDK:  621.3  
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1. ʋɺʆɼ 

ʂʨʘʿ ʜʚʘʜʝʩʝʪʦʛ ʠ ʧʦʯʝʪʘʢ ʜʚʘʜʝʩʝʪ ʠ ʧʨʚʦʛ ʚʝʢʘ ʩʫ ʜʦʚʝʣʠ ʜʦ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʧʨʦʤʝʥʘ ʚʝʟʘʥʠʭ 

ʟʘ ʧʨʠʦʨʠʪʝʪʝ ʢʦʿʠ ʩʫ ʧʦʩʪʘʚˀʝʥʠ ʧʨʝʜ ʧʨʦʮʝʩʝ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʠ ʧʨʠʚʨʝʜʥʦʛ ʨʘʟʚʦʿʘ. ʇʨʠʪʦʤ 

ʿʝ, ʥʘʫʰʪʨʙ ʧʨʝʪʭʦʜʥʦ ʜʦʤʠʥʘʥʪʥʠʭ ʘʩʧʝʢʘʪʘ, ʢʘʦ ʰʪʦ ʩʫ ʤʘʩʦʚʥʦʩʪ ʧʨʦʠʟʚʦʜˁʝ, ʝʬʠʢʘʩʥʦʩʪ 

ʠ ʘʫʪʦʤʘʪʠʟʘʮʠʿʘ ʧʨʠʤʝˁʝʥʠʭ ʧʨʦʮʝʩʘ ʠ ʨʝʧʣʠʢʘʙʠʣʥʦʩʪ ʧʨʦʠʟʚʦʜʘ ʧʣʘʩʠʨʘʥʠʭ ʥʘ ʪʨʞʠʰʪʝ, 

ʢʘʦ ʥʦʚʠ ʬʘʢʪʦʨ ʢʦʿʠ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʫʟʠʤʘʪʠ ʫ ʦʙʟʠʨ ʩʚʝ ʯʝʰ˂ʝ ʧʦʤʠˁʘʥʘ ʦʜʨʞʠʚʦʩʪ. ʇʦʜ 

ʦʜʨʞʠʚʦʰ˂ʫ ʩʝ ʦʚʜʝ ʧʦʜʨʘʟʫʤʝʚʘ ʫʙʣʘʞʘʚʘˁʝ ʠʣʠ ʫʢʣʘˁʘˁʝ ʝʬʝʢʘʪʘ ʢʦʿʝ ʧʦʤʝʥʫʪʘ ʧʨʠʚʨʝʜʘ 

ʠ ʠʥʜʫʩʪʨʠʿʘ ʤʦʛʫ ʜʘ ʠʤʘʿʫ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʢʘʦ ʠ ʤʦʜʠʬʠʢʘʮʠʿʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʦʮʝʜʫʨʘ 

ʪʘʢʦ ʜʘ ʩʝ ʫ ʰʪʦ ʚʝ˂ʦʿ ʤʝʨʠ ʫʤʘˁʝ ʝʤʠʩʠʿʝ ʛʘʩʦʚʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʝʬʝʢʪʫ ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ. ʊʘʢʚʘ 

ʧʨʦʤʝʥʘ ʧʝʨʮʝʧʮʠʿʝ ʿʝ ʜʦʚʝʣʘ ʜʦ ʚʨʣʦ ʠʟʨʘʞʝʥʦʛ ʠʥʪʝʨʝʩʦʚʘˁʘ ʥʘʫʯʥʝ ʠ ʩʪʨʫʯʥʝ ʿʘʚʥʦʩʪʠ ʟʘ 

ʪʝʦʨʠʿʩʢʘ ʨʘʟʤʘʪʨʘˁʘ. ʆ ʦʚʦʤʝ ʤʦʞʝ ʧʦʩʚʝʜʦʯʠʪʠ ʠ ʧʨʠʣʠʯʘʥ ʙʨʦʿ ʨʘʜʦʚʘ ʥʘ ʪʝʤʝ ʠʟʚʝʜʝʥʝ ʠʟ 

ʦʧʠʩʘʥʦʛ ʟʘʦʢʨʝʪʘ. ʊʠ ʨʘʜʦʚʠ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʫ ʜʚʝ ʦʩʥʦʚʥʝ ʢʘʪʝʛʦʨʠʿʝ, ʦʜ ʢʦʿʠʭ ʩʝ ʧʨʚʘ 

ʙʘʚʠʣʘ ʠʩʧʠʪʠʚʘˁʝʤ ʫʪʠʮʘʿʘ ʢʦʿʠ ʨʘʟʣʠʯʠʪʠ ʠʥʜʫʩʪʨʠʿʩʢʠ ʧʨʦʮʝʩʠ ʠʤʘʿʫ ʥʘ ʦʢʨʫʞʝˁʝ, ʘ ʜʨʫʛʘ 

ʧʨʦʛʥʦʟʦʤ ʧʦʩʣʝʜʠʮʘ ʝʢʦʣʦʰʢʠʭ ʪʝʥʜʝʥʮʠʿʘ ʥʘ ʜʘˀʝ ʦʜʚʠʿʘˁʝ ʠʥʜʫʩʪʨʠʿʩʢʦʛ ʨʘʟʚʦʿʘ ʠ 

ʧʨʠʭʦʜʝ ʢʦʿʝ ʙʠ ʚʣʘʩʥʠʮʠ ʧʨʦʠʟʚʦʜʥʠʭ ʧʦʛʦʥʘ ʤʦʛʣʠ ʦʯʝʢʠʚʘʪʠ ʦʜ ʨʘʜʘ ʩʚʦʿʠʭ ʦʙʿʝʢʘʪʘ. 

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤ ʧʨʠʤʝʨʠʤʘ ʧʨʚʝ ʥʘʚʝʜʝʥʝ ʛʨʫʧʝ ʨʘʜʦʚʘ ʙʠ ʩʝ ʤʦʛʣʠ ʩʤʘʪʨʘʪʠ ʨʘʜʦʚʠ [1-6], 

ʛʜʝ ʩʫ ʥʝʢʠ ʦʜ ˁʠʭ, ʧʦʧʫʪ [1] ʠ [2], ʬʦʢʫʩʠʨʘʥʠ ʥʘ ʫʞʝ ʦʙʣʘʩʪʠ ʢʦʿʝ ʙʠ ʤʦʛʣʝ ʙʠʪʠ ʦʜ ʠʥʪʝʨʝʩʘ 

ʠʩʢˀʫʯʠʚʦ ʟʘ ʩʪʨʫʯˁʘʢʝ ʯʠʿʝ ʩʝ ʧʦʜʨʫʯʿʝ ʨʘʜʘ ʧʦʜʫʜʘʨʘ ʩʘ ʪʝʤʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʠʢʘʟʘʥʠʭ ʫ 

ʦʚʠʤ ʨʝʬʝʨʝʥʮʘʤʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʤʝʹʫ ʦʚʠʤ ʨʘʜʦʚʠʤʘ ʙʠ ʩʝ ʤʦʛʣʘ ʥʘ˂ʠ ʠ ʚʝʦʤʘ ʢʚʘʣʠʪʝʪʥʘ 

ʩʚʝʦʙʫʭʚʘʪʥʘ ʨʘʟʤʘʪʨʘˁʘ ʢʦʿʘ ʤʦʛʫ ʜʘ ʟʘʥʠʤʘʿʫ ʥʝ ʩʘʤʦ ʯʠʪʘʦʮʝ ʢʦʿʠ ʩʫ ʫʧʦʟʥʘʪʠ ʩʘ ʦʙʨʘʹʝʥʦʤ 

ʪʝʤʘʪʠʢʦʤ, ʚʝ˂ ʠ ʣʘʠʢʝ ʢʦʿʠ ʙʠ ʞʝʣʝʣʠ ʜʘ ʩʝ ʫʧʫʪʝ ʫ ʤʝʹʫʩʦʙʥʝ ʩʧʨʝʛʝ ʨʘʟʣʠʯʠʪʠʭ ʝʢʦʥʦʤʩʢʠʭ 

ʧʦʢʘʟʘʪʝˀʘ, ˁʠʭʦʚʝ ʝʬʝʢʪʝ ʥʘ ʠʥʜʫʩʪʨʠʿʩʢʠ ʨʘʟʚʦʿ ʠ ʫʪʠʮʘʿ ʢʦʿʠ ʙʠ ʪʦ ʤʦʛʣʦ ʠʤʘʪʠ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ. ʊʘʢʘʚ ʿʝ, ʥʘ ʧʨʠʤʝʨ, ʯʣʘʥʘʢ [6], ʫ ʢʦʤʝ ʩʫ ʘʫʪʦʨʠ ʢʦʨʠʩʪʠʣʠ ʧʨʠʤʝʨ ʧʘʮʠʬʠʯʢʦʛ ʜʝʣʘ 

ɸʟʠʿʝ ʜʘ ʙʠ ʠʣʫʩʪʨʦʚʘʣʠ ʧʦʩʣʝʜʠʮʝ ʠʥʜʫʩʪʨʠʿʘʣʠʟʘʮʠʿʝ, ʢʘʦ ʠ ʜʠʨʝʢʪʥʠʭ ʩʪʨʘʥʠʭ ʫʣʘʛʘˁʘ ʥʘ 

ʧʦʚʝ˂ʘˁʝ ʝʤʠʩʠʿʘ ʤʝʪʘʥʘ ʠ ʫʛˀʝʥ-ʜʠʦʢʩʠʜʘ ʫ ʘʪʤʦʩʬʝʨʫ. ʆʚʦʤ ʘʥʘʣʠʟʦʤ ʩʫ ʜʦʰʣʠ ʜʦ ʩʝʨʠʿʝ 

ʟʘʢˀʫʯʘʢʘ ʢʦʿʠ ʩʫ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʘʣʠ ʥʘ ʪʦ ʜʘ ʩʫ ʜʠʨʝʢʪʥʘ ʩʪʨʘʥʘ ʫʣʘʛʘˁʘ ʦʜʛʦʚʦʨʥʘ ʟʘ 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʝʤʠʩʠʿʘ ʦʚʠʭ ʛʘʩʦʚʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʨʝʛʠʦʥʫ. ʋʟ ʪʦ ʿʝ ʟʘʢˀʫʯʝʥʦ ʜʘ ʧʨʦʮʝʩ 

ʠʥʜʫʩʪʨʠʿʘʣʠʟʘʮʠʿʝ ʠʤʘ ʧʦʟʠʪʠʚʥʦ ʜʝʿʩʪʚʦ ʥʘ ʚʨʝʜʥʦʩʪʠ ʨʝʣʝʚʘʥʪʥʠʭ ʝʢʦʣʦʰʢʠʭ ʠʥʜʠʢʘʪʦʨʘ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʜʨʫʛʝ ʛʨʫʧʝ ʨʘʜʦʚʘ, ʦʥʘ ʙʠ ʩʝ ʜʘˀʝ ʤʦʛʣʘ ʧʦʜʝʣʠʪʠ ʥʘ ʜʚʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ. ʇʨʚʘ ʦʜ 

ˁʠʭ ʩʝ ʙʘʚʠ ʝʚʘʣʫʘʮʠʿʦʤ ʧʦʩʣʝʜʠʮʘ, ʦʜʥʦʩʥʦ ʠʩʧʠʪʠʚʘˁʝʤ ʝʬʝʢʘʪʘ ʢʦʿʝ ʧʨʠʥʮʠʧʠ ʦʜʨʞʠʚʦʩʪʠ 

ʠʤʘʿʫ ʥʘ ʦʜʘʙʨʘʥʝ ʬʠʥʘʥʩʠʿʩʢʝ ʧʦʢʘʟʘʪʝˀʝ. ɼʨʫʛʘ ʛʨʫʧʘ ʨʘʜʦʚʘ ʩʝ ʙʘʚʠ ʘʥʘʣʠʟʠʨʘˁʝʤ ʫʟʨʦʢʘ, 

ʦʜʥʦʩʥʦ ʘʥʘʣʠʟʦʤ ʢʦʨʝʣʘʮʠʿʝ ʩʪʝʧʝʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʧʨʠʥʮʠʧʘ ʦʜʨʞʠʚʦʩʪʠ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʝʢʦʥʦʤʩʢʠʭ ʠʥʜʠʢʘʪʦʨʘ. ʇʨʚʦʿ ʧʦʪʢʘʪʝʛʦʨʠʿʠ ʧʨʠʧʘʜʘʿʫ ʨʘʜʦʚʠ [7-11], ʟʘʩʥʦʚʘʥʠ ʥʘ ʨʘʟʥʠʤ 

ʧʨʘʢʪʠʯʥʠʤ ʩʪʫʜʠʿʘʤʘ ʩʣʫʯʘʿʝʚʘ, ʧʦʧʫʪ, ʥʘ ʧʨʠʤʝʨ, ʧʨʦʫʯʘʚʘˁʘ ʧʦʩʣʦʚʘˁʘ ʯʘʢ 116 ʰʚʝʜʩʢʠʭ 

ʢʦʤʧʘʥʠʿʘ ʫ ʧʨʝʪʭʦʜʥʠʤ ʛʦʜʠʥʘʤʘ [8]. ʈʘʜʦʚʠ ʢʦʿʠ ʩʧʘʜʘʿʫ ʫ ʜʨʫʛʫ ʧʦʪʢʘʪʝʛʦʨʠʿʫ ʠʤʘʿʫ ʚʝ˂ʠ 

ʥʘʫʯʥʠ ʟʥʘʯʘʿ. ʆʩʠʤ ʿʝʜʥʦʩʪʘʚʥʦʛ ʨʘʟʤʘʪʨʘˁʘ ʠʥʬʦʨʤʘʮʠʿʘ, ʦʚʠ ʨʘʜʦʚʠ ʧʨʫʞʘʿʫ ʠ ʤʦʛʫ˂ʥʦʩʪ 

ʬʦʨʤʠʨʘˁʘ ʠʟʚʝʩʥʠʭ ʟʘʢʦʥʠʪʦʩʪʠ ʢʦʿʝ ʩʝ ʜʘˀʝ ʤʦʛʫ ʧʨʠʤʝʥʠʪʠ ʥʘ ʧʨʦʛʥʦʟʫ ʢʨʝʪʘˁʘ ʿʝʜʥʦʛ 

ʠʣʠ ʚʠʰʝ ʠʟʘʙʨʘʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʫʢʦʣʠʢʦ ʩʫ ʧʦʟʥʘʪʝ ʪʝʥʜʝʥʮʠʿʝ ʧʨʦʤʝʥʘ ʦʩʪʘʣʠʭ ʠʥʜʠʢʘʪʦʨʘ. 

ʀʟ ʦʚʝ ʧʦʪʢʘʪʝʛʦʨʠʿʝ ʩʝ ʤʦʞʝ ʠʟʜʚʦʿʠʪʠ ʨʘʜ [12], ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʨʘʟʤʘʪʨʘˁʫ ʧʦʚʝʟʘʥʦʩʪʠ 

ʨʠʟʠʯʥʦʩʪʠ ʫʣʘʛʘˁʘ ʠ ʦʯʫʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʫ ʥʘʿʨʘʟʚʠʿʝʥʠʿʠʤ ʜʨʞʘʚʘʤʘ ʩʚʝʪʘ. ʊʫ ʩʫ ʩʝ 

ʥʘʰʣʝ ʈʫʩʠʿʘ, ʅʝʤʘʯʢʘ, ʉʿʝʜʠˁʝʥʝ ɸʤʝʨʠʯʢʝ ɼʨʞʘʚʝ ʠ ɱʘʧʘʥ. ʇʨʠʪʦʤ ʿ ʝ ʠʟʚʨʰʝʥʦʤ ʘʥʘʣʠʟʦʤ 

ʦʙʫʭʚʘ˂ʝʥ ʩʝʪ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʿʝ ʦʙʫʭʚʘʪʘʦ ʠʥʪʝʨʚʘʣ ʦʜ ʯʘʢ 29 ʛʦʜʠʥʘ. ʊʘʢʚʠʤ ʨʝʟʦʥʦʚʘˁʝʤ ʿʝ 

ʦʪʢʣʦˁʝʥʘ ʤʦʛʫ˂ʥʦʩʪ ʛʨʝʰʢʝ ʢʦʿʘ ʤʦʞʝ ʥʘʩʪʘʪʠ ʫʩʣʝʜ ʧʨʝʤʘʣʦʛ ʙʨʦʿʘ ʧʦʩʤʘʪʨʘʥʠʭ ʫʟʦʨʘʢʘ. 



2 

 

Oʥʦ ʰʪʦ ʩʝ ʫ ʚʝʣʠʢʦʤ ʜʝʣʫ ʨʘʜʦʚʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʪʝʤʠ ʦʯʫʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʧʨʦʚʣʘʯʠʣʦ 

ʢʘʦ ʢʦʥʩʪʘʥʪʘ ʿʝ ʥʘʛʣʘʰʘʚʘˁʝ ʧʨʦʤʝʥʘ ʢʦʿʝ ʩʝ ʤʦʨʘʿʫ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʠ ʜʘ 

ʙʠ ʩʝ ʩʧʨʝʯʠʣʦ ʟʘʛʘʹʠʚʘˁʝ ʘʪʤʦʩʬʝʨʝ ʛʘʩʦʚʠʤʘ ʢʦʿʠ ʫʟʨʦʢʫʿʫ ʝʬʝʢʘʪ ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ, ʛʣʦʙʘʣʥʦ 

ʟʘʛʨʝʚʘˁʝ ʠ ʧʦʿʘʚʫ ʢʠʩʝʣʠʭ ʢʠʰʘ. ʊʘʢʚʠ ʩʫ, ʥʘ ʧʨʠʤʝʨ, ʫʛˀʝʥ-ʜʠʦʢʩʠʜ (CO2), ʘʟʦʪ-ʩʫʙʦʢʩʠʜ 

(N2O) ʠʣʠ ʤʝʪʘʥ (CH4). ʋʪʠʮʘʿ ʩʚʘʢʦʛ ʦʜ ʦʚʠʭ ʛʘʩʦʚʘ ʥʘ ʛʦʨʝʧʦʤʝʥʫʪʝ ʧʦʿʘʚʝ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ 

ʫ [13]. ʆʥʦ ʰʪʦ ʿʝ ʦʚʠʤ ʛʘʩʦʚʠʤʘ ʟʘʿʝʜʥʠʯʢʦ, ʦʩʠʤ ʪʦʛʘ ʰʪʦ ʜʝʣʫʿʫ ʢʘʪʘʩʪʨʦʬʘʣʥʦ ʥʘ ʨʘʟʣʠʯʠʪʝ 

ʘʩʧʝʢʪʝ ʦʯʫʚʘˁʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʿʝʩʪʝ ʪʦ ʰʪʦ ʜʦ ˁʠʭʦʚʝ ʝʤʠʩʠʿʝ ʜʦʣʘʟʠ ʧʨʠ ʠʥʜʫʩʪʨʠʿʩʢʠʤ 

ʧʨʦʮʝʩʠʤʘ ʧʦʧʫʪ ʩʘʛʦʨʝʚʘˁʘ ʫʛˀʘ [14]. ʆʚʘʢʚʝ ʧʨʦʮʝʩʝ ʙʠ, ʩʪʦʛʘ, ʪʨʝʙʘʣʦ ʧʦʩʪʝʧʝʥʦ ʟʘʤʝʥʠʪʠ 

ʝʢʦʣʦʰʢʠ ʧʨʠʭʚʘʪˀʠʚʠʤ ʘʣʪʝʨʥʘʪʠʚʘʤʘ ʫ ʛʦʜʠʥʘʤʘ ʢʦʿʝ ʜʦʣʘʟʝ. ʆʥʦ ʰʪʦ ʩʝ ʥʘ ʪʦʤ ʧʫʪʫ ʤʦʛʣʦ 

ʠʩʧʨʝʯʠʪʠ ʿʝʩʪʝ ʯʠˁʝʥʠʮʘ ʜʘ ʟʥʘʯʘʿʘʥ ʜʝʦ ʩʪʘʙʠʣʥʦʩʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠʭ ʩʠʩʪʝʤʘ ɽʚʨʦʧʝ ʠ 

ʜʘˀʝ ʧʦʯʠʚʘ ʥʘ ʧʨʦʠʟʚʝʜˁʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘʤʘ ʥʘ ʫʛʘˀ. ʉʭʦʜʥʦ ʦʚʦʤʝ, 

ʟʘʢˀʫʯʝʥʦ ʿʝ ʜʘ ʿʝ ʝʥʝʨʛʝʪʠʢʘ ʿʝʜʥʘ ʦʜ ʧʨʠʚʨʝʜʥʠʭ ʛʨʘʥʘ ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʪʨʝʙʥʦ ʫʣʦʞʠʪʠ ʥʘʿʚʠʰʝ 

ʪʨʫʜʘ ʜʘ ʙʠ ʩʝ ʥʘʰʣʦ ʦʜʨʞʠʚʦ ʨʝʰʝˁʝ. ʊʦ ʨʝʰʝˁʝ ʿʝ, ʫʟ ʠʩʧʫˁʘʚʘˁʝ ʩʚʝ ʩʪʨʦʞʠʭ ʝʢʦʣʦʰʢʠʭ 

ʢʨʠʪʝʨʠʿʫʤʘ, ʤʦʨʘʣʦ ʧʨʫʞʠʪʠ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʥʠʚʦ ʥʝʧʨʝʢʠʜʥʦʛ ʥʘʧʘʿʘˁʘ ʝʥʝʨʛʠʿʦʤ ʢʦʥʟʫʤʫ, 

ʠ ʪʦ ʧʦ ʧʨʠʭʚʘʪˀʠʚʦʿ ʮʝʥʠ. ʆʚʜʝ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʝʚʘʣʫʠʨʘʪʠ ʠ ʢʚʘʥʪʠʬʠʢʦʚʘʪʠ ʫʪʠʮʘʿ ʢʦʿʠ 

ʣʦʞʠʰʪʘ ʪʝʨʤʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʿʝʜʠʥʠʮʘ ʠʤʘʿʫ ʥʘ ʥʠʚʦ ʠʩʧʫʰʪʘˁʘ ʛʘʩʦʚʘ ʢʦʿʠ ʫʟʨʦʢʫʿʫ ʝʬʝʢʘʪ 

ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ. ʊʘ ʪʝʤʘ ʿʝ ʦʙʨʘʹʝʥʘ ʫ ʜʦʩʪʘ ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ [15-18], ʙʘʟʠʨʘʥʠʭ ʥʘ ʢʦʥʢʨʝʪʥʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʠʟ ʧʨʘʢʩʝ, ʘʣʠ ʠ ʥʝʟʘʥʝʤʘʨˀʠʚʘ ʢʦʣʠʯʠʥʘ ʥʦʚʠʥʩʢʠʭ ʯʣʘʥʘʢʘ [19-20]. ʋʧʨʘʚʦ ʦʚʠ 

ʥʦʚʠʥʩʢʠ ʯʣʘʥʮʠ, ʫʩʣʝʜ ʞʝˀʝ ʘʫʪʦʨʘ ʜʘ ʧʨʝʜʩʪʘʚʠ ʩʚʝʦʙʫʭʚʘʪʥʠ ʧʨʠʢʘʟ ʪʨʝʥʫʪʥʝ ʩʠʪʫʘʮʠʿʝ ʠ 

ʧʨʫʞʠ ʯʠʪʘʦʮʫ ʫʪʝʤʝˀʝʥʝ ʟʘʢˀʫʯʢʝ, ʥʝʢʘʜʘ ʤʦʛʫ ʜʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʥʘʢʦ ʢʚʘʣʠʪʝʪʘʥ ʠʟʚʦʨ 

ʠʥʬʦʨʤʘʮʠʿʘ ʢʘʦ ʠ ʪʝʢʩʪʦʚʠ ʥʘʧʠʩʘʥʠ ʦʜ ʩʪʨʘʥʝ ʩʪʨʫʯʥʠʭ ʢʨʫʛʦʚʘ. ʅʘʨʘʚʥʦ, ʦʚʦ ʥʝ ʟʥʘʯʠ ʜʘ 

ʩʚʘʢʠ ʥʦʚʠʥʩʢʠ ʯʣʘʥʘʢ ʪʨʝʙʘ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʧʦʫʟʜʘʥ ʠʟʚʦʨ ʧʦʜʘʪʘʢʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʥʘʢʦʥ 

ʧʨʦʚʝʨʝ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʠʟʥʝʪʠʭ ʪʚʨʜˁʠ, ʥʝʢʠ ʦʜ ʥʦʚʠʥʩʢʠʭ ʪʝʢʩʪʦʚʘ ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʰʪʠʚʦʤ 

ʟʘʥʠʤˀʠʚʦʤ ʠ ʝʢʩʧʝʨʪʠʤʘ. ʅʘʞʘʣʦʩʪ, ʧʦʩʪʦʿʝ ʠ ʜʨʫʛʝ ʢʨʘʿʥʦʩʪʠ ʫ ʢʦʿʠʤʘ ʩʝ ʦʚʘʿ ʤʝʜʠʿ ʢʦʨʠʩʪʠ 

ʟʘ ʧʨʦʧʘʛʘʥʜʫ ʠ ʣʦʙʠʨʘˁʝ, ʰʪʦ ʩʘʤʦ ʠʩʪʠʯʝ ʟʥʘʯʘʿ ʦʙʘʚˀʘˁʘ ʧʦʤʝʥʫʪʝ ʪʝʤʝˀʥʝ ʧʨʦʚʝʨʝ. 

ʅʘ ʪʘʿ ʥʘʯʠʥ ʿ ʝ ʧʦʪʚʨʹʝʥʦ ʜʘ ʝʣʝʢʪʨʘʥʝ ʥʘ ʫʛʘˀ ʥʝ ʩʤʝʿʫ ʜʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʣʦʥʘʮ ʧʨʦʠʟʚʦʜʥʠʭ 

ʧʦʨʪʬʝʘˀ ʙʫʜʫ˂ʠʭ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠʭ ʩʠʩʪʝʤʘ. ʅʘʨʝʜʥʠ ʢʦʨʘʢ ʿʝ ʧʨʝʜʩʪʘʚˀʘʣʦ ʫʪʚʨʹʠʚʘˁʝ 

ʮʠˀʝʚʘ ʯʠʿʠʤ ˂ʝ ʩʝ ʠʩʧʫˁʘʚʘˁʝʤ ʧʦʩʪʠ˂ʠ ʞʝˀʝʥʠ ʥʠʚʦ ʩʤʘˁʝˁʘ ʝʤʠʩʠʿʝ ʧʨʝʜʤʝʪʥʠʭ ʛʘʩʦʚʘ. 

ɿʘʪʦ ʿʝ, ʥʘ ʧʨʠʤʝʨ, ɽʚʨʦʧʩʢʘ ʫʥʠʿʘ ʢʨʘʿʝʤ 2019. ʛʦʜʠʥʝ ʥʘʿʘʚʠʣʘ ʧʘʢʝʪ ʤʝʨʘ ʥʘʟʚʘʥ ɽʚʨʦʧʩʢʠ 

ʟʝʣʝʥʠ ʜʦʛʦʚʦʨ [21]. ʆʜʨʝʜʙʝ ʠ ʥʘʤʝʨʝ ʦʚʦʛ ʧʘʢʝʪʘ ʩʫ ʜʦʜʘʪʥʦ ʧʦʦʰʪʨʝʥʝ ʫ ʜʦʧʫʥʠ ʧʦʜ ʠʤʝʥʦʤ 

ʉʧʨʝʤʥʠ ʟʘ 55% [22]. ʆʚʠʤ ʧʘʢʝʪʠʤʘ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ˂ʝ ʯʣʘʥʠʮʝ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʜʦ 2030. ʛʦʜʠʥʝ 

ʨʝʜʫʢʦʚʘʪʠ ʢʦʣʠʯʠʥʫ ʠʩʧʫʰʪʝʥʠʭ ʛʘʩʦʚʘ ʠʟʘʟʠʚʘʯʘ ʝʬʝʢʪʘ ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ ʟʘ 55%, ʢʘʢʦ ʙʠ ʩʝ 

ʜʦ 2050. ʛʦʜʠʥʝ ʤʦʛʣʘ ʧʦʩʪʠ˂ʠ ʧʦʪʧʫʥʘ ʥʝʫʪʨʘʣʥʦʩʪ ʧʦ ʦʚʦʤ ʧʠʪʘˁʫ. ʇʨʝʤʘ ʦʚʠʤ ʘʤʙʠʮʠʿʘʤʘ 

ʩʫ ʠ ʜʨʞʘʚʝ ʯʣʘʥʠʮʝ ʜʝʬʠʥʠʩʘʣʝ ʩʦʧʩʪʚʝʥʝ ʧʣʘʥʦʚʝ ʧʦʚʣʘʯʝˁʘ ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʢʦʿʠ 

ʫʪʠʯʫ ʥʘ ʨʝʣʝʚʘʥʪʥʝ ʝʢʦʣʦʰʢʝ ʧʘʨʘʤʝʪʨʝ [23-24]. ʇʨʝʩʝʢ ʧʣʘʥʦʚʘ, ʚʘʣʠʜʘʥ ʫ ʛʦʜʠʥʠ ˁʠʭʦʚʦʛ 

ʦʙʿʘʚˀʠʚʘˁʘ, ʤʦʞʝ ʩʝ ʥʘ˂ʠ ʫ [25]. ʇʦ ʦʚʦʤʝ, ʦʯʝʢʠʚʘʥʦ ʿʝ ʜʘ ˂ʝ ɼʘʥʩʢʘ ʜʘ ʧʣʘʥʠʨʘ ʠʟʣʘʟʘʢ ʠʟ 

ʧʦʛʦʥʘ ʩʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʫʛʘˀ ʜʦ 2028. ʛʦʜʠʥʝ, ʍʦʣʘʥʜʠʿʘ ʜʦ 2029. ʛʦʜʠʥʝ, ʘ ʅʝʤʘʯʢʘ ʜʦ 

2035. ʛʦʜʠʥʝ. ʇʦʨʝʜ ʦʚʦʛʘ, ʥʘʚʝʜʝʥʦ ʿʝ ʜʘ ʩʫ ʪʨʠ ʝʚʨʦʧʩʢʝ ʜʨʞʘʚʝ ʢʦʿʝ ʩʫ ʧʨʝʪʭʦʜʥʦ ʛʝʥʝʨʠʩʘʣʝ 

ʝʥʝʨʛʠʿʫ ʠʟ ʫʛˀʘ ʫʩʧʝʣʝ ʜʘ ʥʝʫʪʨʘʣʠʰʫ ʦʚʝ ʢʘʧʘʮʠʪʝʪʝ ʜʦ 2020. ʛʦʜʠʥʝ. ʋ ʪʦʤʝ ʿʝ ʧʨʝʜˁʘʯʠʣʘ 

ɹʝʣʛʠʿʘ (2016. ʛʦʜʠʥʝ), ʜʘ ʙʠ ʿʦʿ ʩʝ, ʯʝʪʠʨʠ ʛʦʜʠʥʝ ʢʘʩʥʠʿʝ, ʧʨʠʢˀʫʯʠʣʝ ɸʫʩʪʨʠʿʘ ʠ ʐʚʝʜʩʢʘ. 

ʈʠʟʠʢ ʧʦ ʠʩʧʫˁʝˁʝ ʦʚʠʭ ʧʣʘʥʦʚʘ ʿʝ, ʤʝʹʫʪʠʤ, ʧʦʩʪʘʦ ʿʘʩʘʥ ʥʘʢʦʥ ʰʪʦ ʿʝ ʧʨʦʤʝʥʘ ʛʝʦʧʦʣʠʪʠʯʢʝ 

ʩʠʪʫʘʮʠʿʝ, ʫʟʨʦʢʦʚʘʥʘ ʩʫʢʦʙʦʤ ʫ ʋʢʨʘʿʠʥʠ, ʜʦʚʝʣʘ ʜʦ ʥʝʠʟʚʝʩʥʦʩʪʠ ʧʦ ʧʠʪʘˁʫ ʦʙʝʟʙʝʹʠʚʘˁʘ 

ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ ʝʥʝʨʛʝʥʘʪʘ ʟʘ ʧʦʪʨʝʙʝ ʢʦʥʟʫʤʘ [26]. ʋʩʣʝʜ ʪʦʛʘ ʩʫ ʥʝʢʝ ʦʜ ʜʨʞʘʚʘ ʯʣʘʥʠʮʘ 

ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʥʘʿʘʚʠʣʝ ʧʦʥʦʚʥʦ ʨʘʟʤʘʪʨʘˁʝ ʧʣʘʥʦʚʘ ʧʨʝʩʪʘʥʢʘ ʨʘʜʘ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ [27-28]. 

ʇʨʚʠ ʧʦʪʝʟ ʿʝ ʦʚʜʝ ʧʦʚʫʢʣʘ ʅʝʤʘʯʢʘ, ʜʘ ʙʠ ʿʦʿ ʩʝ ʈʫʤʫʥʠʿʘ ʠ ʀʪʘʣʠʿʘ ʧʨʠʢˀʫʯʠʣʝ ʤʘʣʦ ʢʘʩʥʠʿʝ.  



3 

 

ɼʘ ʙʠ ʩʝ ʧʦʿʘʩʥʠʦ ʫʪʠʮʘʿ ʢʦʿʠ ʧʨʝʢʠʜ ʠʩʧʦʨʫʢʝ ʛʘʩʘ ʠʟ ʜʨʞʘʚʘ ʫʢˀʫʯʝʥʠʭ ʫ ʨʘʪ ʧʨʝʤʘ ʦʩʪʘʪʢʫ 

ɽʚʨʦʧʝ ʠʤʘ ʥʘ ʟʝʣʝʥʫ ʪʨʘʥʟʠʮʠʿʫ ʠ ʥʘ ʠʟʣʘʟʘʢ ʠʟ ʧʦʛʦʥʘ ʪʝʨʤʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʤʦʨʘ 

ʩʝ ʫ˂ʠ ʜʫʙˀʝ ʫ ʫʣʦʛʫ ʢʦʿʘ ʿʝ ʫ ʪʦʤ ʧʨʦʮʝʩʫ ʙʠʣʘ ʥʘʤʝˁʝʥʘ ʛʘʩʥʠʤ ʪʫʨʙʠʥʘʤʘ. ʅʘʠʤʝ, ʦʧʰʪʝ ʿʝ 

ʧʦʟʥʘʪʦ ʜʘ ʿʝ ʢʨʘʿˁʠ ʮʠˀ ʧʨʦʤʝʥʝ ʧʝʨʮʝʧʮʠʿʝ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʫ ʝʥʝʨʛʝʪʠʮʠ ʪʦ ʜʘ ʩʝ 

ʜʦʤʠʥʘʥʪʥʘ ʧʦʟʠʮʠʿʘ, ʨʘʥʠʿʝ ʜʨʞʘʥʘ ʦʜ ʩʪʨʘʥʝ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ ʥʘ ʫʛʘˀ, ʫʩʪʫʧʠ ʝʣʝʢʪʨʘʥʘʤʘ 

ʯʠʿʠ ʿʝ ʫʪʠʮʘʿ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʤʘˁʠ ï ʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ [29-30]. ʉʭʦʜʥʦ ʪʨʝʥʫʪʥʦʤ 

ʩʪʝʧʝʥʫ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ ʠ ʧʨʠʭʚʘ˂ʝʥʦʩʪʠ ʦʜ ʩʪʨʘʥʝ ʜʨʫʰʪʚʘ, ʢʘʦ ʧʨʝʪʝʥʜʝʥʪʠ ʥʘ ʧʦʣʦʞʘʿ 

ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝʛ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʩʝ ʠʟʜʚʘʿʘʿʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ 

ʠ ʩʦʣʘʨʥʝ ʝʣʝʢʪʨʘʥʝ. ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʙʠ ʩʝ ʤʦʨʘʣʦ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʦʚʠʭ ʠʟʚʦʨʘ 

ʫ ʩʠʩʪʝʤʝ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ ʧʦʢʘʟʘʣʘ ʦʙʝ˂ʘʚʘʿʫ˂ʝ ʨʝʟʫʣʪʘʪʝ ʩʘ ʘʩʧʝʢʪʘ ʝʤʠʪʦʚʘˁʘ ʛʘʩʦʚʘ 

ʢʘʦ ʰʪʦ ʿʝ ʫʛˀʝʥ-ʜʠʦʢʩʠʜ ʫ ʘʪʤʦʩʬʝʨʫ [31]. ʀʧʘʢ, ʠʩʧʦʩʪʘʚʠʣʦ ʩʝ ʜʘ ʩʫ ʮʠˀʝʚʠ ʧʨʝʤʘ ʢʦʿʠʤʘ 

ʿʝ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʦʜʚʠʿʘ ʠʟʣʘʟʘʢ ʠʟ ʧʦʛʦʥʘ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ ʥʘ ʫʛʘˀ ʙʠʣʠ ʪʦʣʠʢʦ ʘʤʙʠʮʠʦʟʥʠ ʜʘ 

ʙʨʟʠʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʥʠʿʝ ʤʦʛʣʘ ʜʘ ʠʭ ʘʜʝʢʚʘʪʥʦ ʠʩʧʨʘʪʠ. ʂʘʢʦ 

ʙʠ ʩʝ ʫʙʣʘʞʠʣʠ ʝʬʝʢʪʠ ʪʦʛ ʤʠʤʦʠʣʘʞʝˁʘ, ʙʠʣʦ ʿʝ ʧʦʞʝˀʥʦ ʥʘ˂ʠ ʘʜʝʢʚʘʪʥʦ ʧʨʝʣʘʟʥʦ ʨʝʰʝˁʝ 

ʢʦʿʝ ʙʠ ʙʠʣʦ ʤʘˁʝ ʰʪʝʪʥʦ ʦʜ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ ʥʘ ʫʛʘˀ, ʘ ʠʩʪʦʚʨʝʤʝʥʦ ʜʦʚʦˀʥʦ ʨʘʟʚʠʿʝʥʦ ʜʘ ʙʠ 

ʩʝ ʧʦʤʦ˂ʫ ˁʝʛʘ ʤʦʛʘʦ ʧʨʝʤʦʩʪʠʪʠ ʧʨʝʣʘʟʥʠ ʧʝʨʠʦʜ. ʊʘʿ ʧʝʨʠʦʜ ʙʠ ʧʦʪʨʘʿʘʦ ʜʦ ʪʨʝʥʫʪʢʘ ʫ ʢʦʤʝ 

ʙʠ ʦʙʥʦʚˀʠʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʙʠʣʦ ʜʦʚʦˀʥʦ ʜʘ ʧʦʜʥʝʩʫ ʪʝʨʝʪ ʩʘʤʦʩʪʘʣʥʦʛ ʥʘʧʘʿʘˁʘ ʢʦʥʟʫʤʘ. ʂʘʦ 

ʪʘʢʚʦ ʨʝʰʝˁʝ ʩʫ ʧʨʝʜʣʘʛʘʥʝ ʛʘʩʥʝ ʝʣʝʢʪʨʘʥʝ [32-34]. ʆʚʘʢʘʚ ʧʣʘʥ ʿʝ ʦʜʙʘʯʝʥ ʥʘʢʦʥ ʫʚʘʞʘʚʘˁʘ 

ʥʝʠʟʚʝʩʥʦʩʪʠ ʫʟʨʦʢʦʚʘʥʠʭ ʜʝʰʘʚʘˁʠʤʘ ʫ ʋʢʨʘʿʠʥʠ [35]. ʈʘʜ ʪʝʨʤʦʝʣʝʢʪʨʘʥʘ ʥʘ ʫʛʘˀ ʿʝ, ʪʘʢʦ, 

ʧʨʦʜʫʞʝʥ ʩʚʝ ʜʦ ʤʦʤʝʥʪʘ ʫ ʢʦʤ ʩʝ ʧʨʦʮʝʥʠ ʜʘ ʠʭ ʿʝ ʤʦʛʫ˂ʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʟʘʤʝʥʠʪʠ ʦʙʥʦʚˀʠʚʠʤ 

ʠʟʚʦʨʠʤʘ ʝʥʝʨʛʠʿʝ ʠʣʠ ʙʘʨʝʤ ʜʦʢ ʩʝ ʥʝ ʧʨʦʥʘʹʝ ʥʦʚʦ ʧʨʠʭʚʘʪˀʠʚʦ ʧʨʝʣʘʟʥʦ ʨʝʰʝˁʝ. ʉʪʦʛʘ ʿʝ 

ʿʘʩʥʦ ʜʘ ʟʝʣʝʥʘ ʪʨʘʥʟʠʮʠʿʘ ʥʠʿʝ ʧʦʪʧʫʥʦ ʟʘʫʩʪʘʚˀʝʥʘ, ʢʘʢʦ ʩʝ ʤʦʛʣʦ ʥʘʩʣʫʪʠʪʠ ʥʘʢʦʥ ʦʜʣʘʛʘˁʘ 

ʛʘʰʝˁʘ ʣʦʞʠʰʪʘ ʫ ʥʝʢʠʤ ʝʚʨʦʧʩʢʠʤ ʜʨʞʘʚʘʤʘ, ʘʣʠ ʿ ʝ ʩʚʘʢʘʢʦ ʧʨʝʪʨʧʝʣʘ ʥʝʤʘʣʠ ʢʦʨʘʢ ʫʥʘʟʘʜ. 

ɽʥʝʨʛʝʪʩʢʘ ʪʨʘʥʟʠʮʠʿʘ, ʫ ʠʟʚʝʩʥʦʿ ʤʝʨʠ, ʠ ʜʘˀʝ ʧʦʜʨʘʟʫʤʝʚʘ ʦʩʣʘˁʘˁʝ ʥʘ ʚʦˀʫ ʠʥʚʝʩʪʠʪʦʨʘ 

ʜʘ ʨʘʩʧʦʣʦʞʠʚʘ ʩʨʝʜʩʪʚʘ ʫʣʘʞʫ ʫ ʠʟʛʨʘʜˁʫ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ. ɿʘ ʦʚʦ ʿʝ, ʧʦʩʝʙʥʦ ʫ 

ʛʦʜʠʥʘʤʘ ʫ ʢʦʿʠʤʘ ʿʘʚʥʦʩʪ ʥʠʿʝ ʙʠʣʘ ʜʦʚʦˀʥʦ ʫʧʦʟʥʘʪʘ ʩʘ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʙʠʣʘ 

ʧʦʪʨʝʙʥʘ ʜʦʟʘ ʭʨʘʙʨʦʩʪʠ. ɼʘ ʙʠ ʩʝ ʦʚʘʿ ʩʢʝʧʪʠʮʠʟʘʤ ʧʨʝʚʘʟʠʰʘʦ, ʥʘʜʣʝʞʥʠ ʦʨʛʘʥʠ ʩʫ ʧʨʫʞʘʣʠ 

ʠʥʚʝʩʪʠʪʦʨʠʤʘ ʢʦʿʠ ʩʝ ʦʜʣʫʯʝ ʥʘ ʦʚʘʿ ʢʦʨʘʢ ʙʝʥʝʬʠʮʠʿʝ, ʧʦʯʝʚʰʠ ʦʜ ʚʝʦʤʘ ʣʘʢʦʛ ʘʧʣʠʮʠʨʘˁʘ 

ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʥʘ ʩʠʩʪʝʤ, ʧʘ ʜʦ ʧʨʠʥʮʠʧʘ ʧʦʚʣʘʰ˂ʝʥʠʭ ʮʝʥʘ ʠ ʛʘʨʘʥʪʦʚʘʥʦʛ ʦʪʢʫʧʘ ʝʥʝʨʛʠʿʝ 

ʢʦʿʘ ʿʝ ʛʝʥʝʨʠʩʘʥʘ ʫ ʦʚʘʢʚʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ [36]. ɱʘʩʥʦ ʿʝ ʜʘ ʿʝ ʦʚʘʢʚʦ ʩʘʛʣʝʜʘʚʘˁʝ ʢʘʧʘʮʠʪʝʪʘ 

ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʝʥʝʨʛʠʿʝ ʩʫʧʨʦʪʥʦ ʨʘʥʠʿʝ ʫʩʚʦʿʝʥʦʤ ʧʨʠʥʮʠʧʫ ʧʦ ʢʦʤʝ ʿʝ ʝʥʝʨʛʠʿʘ ʛʝʥʝʨʠʩʘʥʘ 

ʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʠʤ ʪʝʨʤʦʿʝʜʠʥʠʮʘʤʘ, ʣʦʮʠʨʘʥʠʤ ʫʟ ʨʫʜʥʠʢʝ ʫʛˀʘ. ʊʘʜʘ ʿʝ ʠ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ 

ʙʠʦ ʢʦʥʮʠʧʠʨʘʥ ʪʘʢʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʩʠʛʫʨʘʥ ʠ ʧʦʫʟʜʘʥ ʪʨʘʥʩʧʦʨʪ ʝʥʝʨʛʠʿʝ ʠʟ ʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ 

ʧʨʝʤʘ ʦʩʪʘʪʢʫ ʩʠʩʪʝʤʘ. ʄʘʩʦʚʥʘ ʠʥʪʝʛʨʘʮʠʿʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ, ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʦʚʣʘʯʠ ʠ 

ʪʦ ʜʘ ʩʝ ʨʝʛʠʿʝ ʢʦʿʝ ʧʨʝʪʭʦʜʥʦ ʥʠʩʫ ʙʠʣʝ ʩʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠʤʘ ʠʟ ʢʦʿʠʭ ʿʝ ʧʦʪʨʝʙʥʦ ʝʚʘʢʫʠʩʘʪʠ 

ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʝʥʝʨʛʠʿʝ ʤʦʨʘʿʫ ʫʙʫʜʫ˂ʝ ʧʦʩʤʘʪʨʘʪʠ ʥʘ ʪʘʿ ʥʘʯʠʥ. ʆʚʘʿ ʧʨʠʩʪʫʧ ʤʦʞʝ ʜʦʚʝʩʪʠ 

ʜʦ ʫʦʯʘʚʘˁʘ ʥʦʚʠʭ ʟʘʛʫʰʝˁʘ ʫ ʩʠʩʪʝʤʫ ʢʦʿʘ ʿʝ ʧʦʪʨʝʙʥʦ ʦʪʢʣʦʥʠʪʠ ʫʟ ʧʦʤʦ˂ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʧʨʦʿʝʢʘʪʘ. ʆʚʘ ʠʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫ ʧʨʦʠʟʚʦʜʥʠ 

ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʘ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʿʝ ʙʠʣʘ ʪʝʤʘ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʨʘʜʦʚʘ ʫ 

ʧʨʝʪʭʦʜʥʠʭ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ. ɱʝʜʥʘ ʛʨʫʧʘ ʨʘʜʦʚʘ ʩʝ ʙʘʚʠʣʘ ʨʘʟʚʦʿʝʤ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʧʦʜ 

ʫʩʣʦʚʠʤʘ ʜʠʢʪʠʨʘʥʠʤ ʠʥʪʝʛʨʘʮʠʿʦʤ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ [37-42]. ɼʨʫʛʘ ʛʨʫʧʘ ʦʚʘʢʚʠʭ ʨʘʜʦʚʘ 

ʿʝ ʧʦʢʫʰʘʚʘʣʘ ʜʘ ʧʦʩʤʘʪʨʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤ ʢʘʦ ʮʝʣʠʥʫ, ʪʝ ʩʝ ʙʘʚʠʣʘ ʦʧʪʠʤʠʟʘʮʠʦʿʤ 

ʨʘʟʚʦʿʘ ʧʨʦʠʟʚʦʜʥʦʛ ʠ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʩʠʤʫʣʪʘʥʦ [43-44]. ʆʟʙʠˀʘʥ ʠʟʘʟʦʚ ʟʘ ʘʫʪʦʨʝ ʨʘʜʦʚʘ 

ʠʟ ʜʨʫʛʦʛ ʩʢʫʧʘ ʿʝ ʙʠʣʦ ʟʘʜʨʞʘʚʘˁʝ ʦʙʿʝʢʪʠʚʥʦʩʪʠ, ʪʘʢʦ ʜʘ ʩʝ ʧʦʟʠʪʠʚʥʠ ʫʪʠʮʘʿʠ ʥʘ ʦʙʘ ʜʝʣʘ 

ʩʠʩʪʝʤʘ ʫʩʚʦʿʝ ʨʘʚʥʦʧʨʘʚʥʦ ʫ ʦʧʪʠʤʠʟʘʮʠʿʠ, ʙʝʟ ʜʘʚʘˁʘ ʧʨʝʜʥʦʩʪʠ ʙʠʣʦ ʿʝʜʥʦʤ, ʙʠʣʦ ʜʨʫʛʦʤ. 
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ɼʘ ʩʝ ʫʪʠʮʘʿ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʥʘ ʧʣʘʥʝʨʩʢʝ ʧʨʦʮʝʩʝ ʤʦʞʝ ʩʚʝʩʪʠ ʥʘ ʧʨʦʤʝʥʫ ʪʦʢʦʚʘ 

ʩʥʘʛʘ ʠ ˁʠʤʘ ʠʟʘʟʚʘʥʝ ʚʘʨʠʿʘʮʠʿʝ ʦʧʪʝʨʝ˂ʝˁʘ ʧʨʘʚʘʮʘ ʟʘ ʧʨʝʥʦʩ ʝʥʝʨʛʠʿʝ, ʩʠʪʫʘʮʠʿʘ ʙʠ, ʠʧʘʢ, 

ʙʠʣʘ ʿʝʜʥʦʩʪʘʚʥʠʿʘ ʥʝʛʦ ʰʪʦ ʿʝ ʪʦ ʫ ʧʨʘʢʩʠ ʩʣʫʯʘʿ. ʅʘʠʤʝ, ʧʨʦʮʝʩ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ 

ʩʠʩʪʝʤʘ ʩʝ ʠʥʠʮʠʨʘ ʪʠʤʝ ʰʪʦ ʩʝ ʜʝʬʠʥʠʰʝ ʩʢʫʧ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʫʟʠʤʘʿʫ ʢʘʦ ʦʩʥʦʚʘ 

ʧʨʝʤʘ ʢʦʿʦʿ ˂ʝ ʩʝ ʧʨʦʮʝˁʠʚʘʪʠ ʩʪʘˁʝ ʩʠʩʪʝʤʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʦʤ ʧʨʦʮʝʥʦʤ ʩʝ ʧʦʪʦʤ ʧʨʝʜʣʘʞʫ 

ʠ ʝʚʝʥʪʫʘʣʥʝ ʤʝʨʝ ʟʘ ʧʦʙʦˀʰʘˁʝ ʫʦʯʝʥʦʛ ʩʪʘˁʘ. ɿʘ ʪʫ ʧʨʦʮʝʜʫʨʫ ʙʠ ʙʠʣʦ ʥʘʿʙʦˀʝ ʫʢʦʣʠʢʦ ʙʠ 

ʩʝ ʩʢʫʧ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʛʘʦ ʿʝʜʥʦʟʥʘʯʥʦ ʦʜʨʝʜʠʪʠ, ʰʪʦ ʿʝ ʫ ʧʨʘʢʩʠ ʥʝʤʦʛʫ˂ʝ. ʋʟʨʦʢʦʤ ʪʦʛ 

ʭʝʥʜʠʢʝʧʘ ʩʝ ʧʨʝʚʘʩʭʦʜʥʦ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʟʥʘʯʘʿʘʥ ʙʨʦʿ ʥʝʠʟʚʝʩʥʦʩʪʠ ʨʘʜʠ ʯʠʿʝʛ ʿʝ ʫʚʘʞʘʚʘˁʘ 

ʥʝʦʧʭʦʜʥʦ ʥʘʧʨʘʚʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʨʝʪʧʦʩʪʘʚʢʝ. ʇʨʠʪʦʤ ʩʚʘʢʘ ʦʜ ʦʚʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʧʦʚʣʘʯʠ 

ʢʘʢʦ ʤʦʛʫ˂ʥʦʩʪ ʛʨʝʰʢʝ, ʪʘʢʦ ʠ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʘʨʫʰʘʚʘˁʝ ʧʦʫʟʜʘʥʦʩʪʠ ʨʝʟʫʣʪʘʪʘ ʩʧʨʦʚʝʜʝʥʦʛ 

ʧʣʘʥʝʨʩʢʦʛ ʧʨʦʮʝʩʘ. ʂʘʢʦ ʩʚʘʢʠ ʦʜ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʯʠʿʝ ʩʝ ʧʨʠʢˀʫʯʝˁʝ ʥʘ ʤʨʝʞʫ ʦʯʝʢʫʿʝ 

ʥʘʿʯʝʰ˂ʝ ʧʨʝʜʩʪʘʚˀʘ ʧʨʦʿʝʢʘʪ ʟʘʩʝʙʥʦʛ ʠʥʚʝʩʪʠʪʦʨʘ, ʿʘʩʥʦ ʿʝ ʠ ʜʘ ʩʚʘʢʠ ʦʜ ʪʘʢʚʠʭ ʢʘʧʘʮʠʪʝʪʘ 

ʫʥʦʩʠ ʥʦʚʫ ʥʝʠʟʚʝʩʥʦʩʪ ʢʦʿʘ ʤʦʨʘ ʜʘ ʩʝ ʫʚʘʞʠ ʫ ʩʢʣʦʧʫ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ. 

ʇʦʰʪʦ ʥʠʿʝ ʤʦʛʫ˂ʝ ʧʨʝʜʚʠʜʝʪʠ ʩʚʘʢʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʙʠ ʩʝ ʙʫʜʫ˂ʥʦʩʪ ʤʦʛʣʘ ʦʜʚʠʿʘʪʠ, ʠʥʞʝˁʝʨʠ 

ʟʘʜʫʞʝʥʠ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʩʝ ʤʦʨʘʿʫ ʩʥʘʣʘʟʠʪʠ ʢʘʢʦ ʙʠ, ʦʩʪʘʿʫ˂ʠ ʫ ʦʢʚʠʨʠʤʘ ʧʨʘʢʪʠʯʥʝ 

ʠʟʚʦʜˀʠʚʦʩʪʠ, ʦʙʨʘʜʠʣʠ ʜʦʚʦˀʘʥ ʙʨʦʿ ʤʦʛʫ˂ʠʭ ʨʘʩʧʣʝʪʘ ʩʠʪʫʘʮʠʿʝ ʜʘ ʙʠ ʩʝ ʤʦʛʣʦ ʪʚʨʜʠʪʠ ʜʘ 

ʩʫ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʨʝʣʝʚʘʥʪʥʠ. ʆʚʦ ʩʝ ʧʦʩʪʠʞʝ ʜʝʬʠʥʠʩʘˁʝʤ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʮʝʥʘʨʠʿʘ 

[45-46]. ʋʟ ʪʦ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʝʦʨʠʿʩʢʠ ʢʦʥʮʝʧʪ ʢʦʿʠʤ ʩʝ ʧʨʫʞʘ ʦʜʛʦʚʦʨ ʥʘ ʧʨʦʙʣʝʤʘʪʠʢʫ 

ʥʝʠʟʚʝʩʥʦʩʪʠ ʫ ʨʘʟʚʦʿʫ ʤʨʝʞʘ, ʩʮʝʥʘʨʠʿʠ ʠʤʘʿʫ ʠ ʩʚʘʢʦʜʥʝʚʥʫ ʧʨʠʤʝʥʫ. ʊʘʢʘʚ ʩʢʫʧ ʩʮʝʥʘʨʠʿʘ 

ʩʝ, ʧʨʠʤʝʨʘ ʨʘʜʠ, ʬʦʨʤʠʨʘ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʦʯʥʝ ʩʘ ʠʟʨʘʜʦʤ ʩʚʘʢʝ ʚʝʨʟʠʿʝ ʇʘʥ-ʝʚʨʦʧʩʢʦʛ 

ʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʧʣʘʥʘ ʨʘʟʚʦʿʘ (ʝʥʛ. Ten-Year Network Development Plan ï TYNDP). ʆʚʘʿ ʧʣʘʥ 

ʠʟʨʘʹʫʿʝ ɽʚʨʦʧʩʢʘ ʘʩʦʮʠʿʘʮʠʿʘ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ ʟʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ (European 

Network of Transmission System Operators for Electricity ï ENTSO-E), ʟʘʜʫʞʝʥʘ ʠ ʟʘ ʢʨʝʠʨʘˁʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʩʮʝʥʘʨʠʿʘ. ʂʘʦ ʧʦʢʘʟʥʠ ʧʨʠʤʝʨ ʦʚʦʛʘ, ʩʧʠʩʘʢ ʩʮʝʥʘʨʠʿʘ ʢʦʿʠ 

ʩʫ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʫ ʝʜʠʮʠʿʠ ʦʚʦʛ ʧʣʘʥʘ ʟʘ 2022. ʛʦʜʠʥʫ ʩʝ ʤʦʞʝ, ʫʟ ʧʦʚʨʰʥʝ ʦʧʠʩʝ ʩʚʘʢʦʛ ʦʜ 

ˁʠʭ, ʧʨʦʥʘ˂ʠ ʫ [47]. ʊʫ ʿ ʝ ʚʠʜˀʠʚʦ ʜʘ ʿʝ ʫ ʝʚʨʦʧʩʢʠʤ ʦʢʚʠʨʠʤʘ, ʙʘʨʝʤ ʦʚʘʿ ʧʫʪ, ʩʤʘʪʨʘʥʦ ʜʘ ʿʝ 

ʜʦʚʦˀʥʦ ʫʩʚʦʿʠʪʠ ʪʨʠ ʩʮʝʥʘʨʠʿʘ. ɱʝʜʘʥ ʦʜ ˁʠʭ ʿʝ ʙʠʦ ʟʘʩʥʦʚʘʥ ʥʘ ʧʦʜʘʮʠʤʘ ʜʦʩʪʘʚˀʝʥʠʤ ʦʜ 

ʩʪʨʘʥʝ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ ʢʦʿʠ ʫʯʝʩʪʚʫʿʫ ʫ ʧʣʘʥʝʨʩʢʦʤ ʧʨʦʮʝʩʫ. ʆʩʪʘʣʘ ʜʚʘ ʩʮʝʥʘʨʠʿʘ ʩʫ ʙʠʣʘ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʚʘʥʠʯʥʠʤ ʮʠˀʝʚʠʤʘ ʫʪʚʨʹʝʥʠʤ ʦʜʣʫʢʘʤʘ ʥʘʜʣʝʞʥʠʭ ʪʝʣʘ ʠ ʟʘʢʦʥʩʢʠʤ ʘʢʪʠʤʘ. 

ɱʘʩʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʝ˂ʘʥ ʙʨʦʿ ʥʝʠʟʚʝʩʥʦʩʪʠ, ʥʘʩʪʘʦ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʩʚʝ ʠʥʪʝʥʟʠʚʥʠʿʝʛ ʫʚʨʰʪʘʚʘˁʘ 

ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʫ ʧʣʘʥʝʨʩʢʠ ʧʨʦʮʝʩ, ʟʥʘʯʘʿʥʘ ʧʦʪʝʰʢʦ˂ʘ ʟʘ ʧʦʢʫʰʘʿʝ ʢʨʝʠʨʘˁʘ ʛʝʥʝʨʘʣʥʠʭ 

ʧʨʘʚʠʣʘ ʠʥʪʝʛʨʘʮʠʿʝ ʦʚʠʭ ʠʟʚʦʨʘ ʥʘ ʚʝ˂ʠʤ ʧʦʚʨʰʠʥʘʤʘ. ɿʘʪʦ ʩʫ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʦʙʨʘʹʝʥʝ ʤʘˁʝ 

ʛʝʦʛʨʘʬʩʢʝ ʦʙʣʘʩʪʠ, ʘʣʠ ʿʝ ʫʚʘʞʝʥʦ ʚʠʰʝ ʨʝʣʝʚʘʥʪʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʝʛʦ ʰʪʦ ʩʝ ʪʦ ʪʠʧʠʯʥʦ ʯʠʥʠ 

ʫ ʪʦʢʫ ʫʩʪʘʥʦʚˀʘʚʘˁʘ ʩʮʝʥʘʨʠʿʘ ʨʘʟʚʦʿʘ. ɼʝʪʘˀʥʦʩʪ ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʿʝ ʫ ʩʧʨʦʚʝʜʝʥʠʤ ʘʥʘʣʠʟʘʤʘ 

ʟʘʚʠʩʠʣʘ ʦʜ ʚʨʝʤʝʥʩʢʦʛ ʭʦʨʠʟʦʥʪʘ ʢʦʿʠ ʿʝ ʨʘʟʤʘʪʨʘʥ. ʇʨʝʤʘ ʪʦʤʝ ʿʝ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ, 

ʫ ʦʜʩʫʩʪʚʫ ʧʨʝʮʠʟʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ, ʧʨʦʛʥʦʟʠʨʘˁʝ ʠʟʛʨʘʜˁʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʫ ʦʙʨʘʹʝʥʦʿ 

ʦʙʣʘʩʪʠ ʫʨʘʹʝʥʦ ʥʘ ʦʩʥʦʚʫ ʧʨʦʮʝʥʝ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʠʟʛʨʘʜˁʫ ʦʚʠʭ ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ 

ʢʦʿʠʤ ʤʠʢʨʦʣʦʢʘʮʠʿʝ ʫ ʪʦʿ ʨʝʛʠʿʠ ʨʘʩʧʦʣʘʞʫ. ʂʘʢʦ ʿʝ ʟʘ ʦʙʣʘʩʪ ʫ ʢʦʿʦʿ ˂ʝ ʩʝ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ 

ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʦʜʚʠʿʘʪʠ ʦʜʘʙʨʘʥ ʜʝʦ ɺʦʿʚʦʜʠʥʝ, ʪʦ ʿʝ ʫʟʝʪʦ ʜʘ ʩʫ ʦʙʥʦʚˀʠʚʠ ʠʟʚʦʨʠ ʯʠʿʘ ʩʝ 

ʠʟʛʨʘʜˁʘ ʧʨʝʜʚʠʹʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ. ʉʭʦʜʥʦ ʪʦʤʝ ʿʝ ʦʙʘʚˀʝʥʘ ʠ ʧʨʦʮʝʥʘ ʧʦʪʝʥʮʠʿʘʣʘ ʩʚʘʢʝ ʦʜ 

ʠʟʘʙʨʘʥʠʭ ʤʠʢʨʦʣʦʢʘʮʠʿʘ ʟʘ ʠʥʪʝʨʛʨʘʮʠʿʫ ʦʚʦʛ ʪʠʧʘ ʠʟʚʦʨʘ. ʀʘʢʦ ʧʦʩʪʦʿʠ ʜʦʩʪʘ ʨʘʜʦʚʘ ʢʦʿʠ 

ʦʚʫ ʪʝʤʘʪʠʢʫ ʦʙʨʘʹʫʿʫ ʢʦʨʠʩʪʝ˂ʠ ʨʘʟʣʠʯʠʪʝ ʧʨʠʩʪʫʧʝ [48-51], ʢʘʦ ʨʝʬʝʨʝʥʮʘ ʟʘ ʧʦʩʪʫʧʘʢ ʠʟ 

ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʫʟʝʪ ʨʘʜ [52]. ʋ ʦʚʦʤ ʨʘʜʫ ʿʝ ʧʨʦʮʝʥʘ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʠʟʛʨʘʜˁʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʫ ɸʥʜʘʣʫʟʠʿʠ ʫʨʘʹʝʥʘ ʩʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʧʨʝʜʝʬʠʥʠʩʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ. ʆʚʘ ʪʝʭʥʠʢʘ ʿʝ ʫ 

ʜʠʩʝʨʪʘʮʠʿʠ ʧʨʠʣʘʛʦʹʝʥʘ ʢʘʢʦ ʙʠ ʩʝ ʧʨʦʮʝʥʠʦ ʠʟʛʣʝʜ ʧʨʦʠʟʚʦʜʥʦʛ ʧʦʨʪʬʝʘˀ ʜʝʣʘ ɺʦʿʚʦʜʠʥʝ. 
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ʇʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʦʿʘʩʥʠ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʥʘ ʜʫʛʦʨʦʯʥʦʤ 

ʭʦʨʠʟʦʥʪʫ, ʤʦʨʘ ʩʝ ʥʘʚʝʩʪʠ ʿʦʰ ʿʝʜʥʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʫʩʚʦʿʝʥʘ ʧʨʠʣʠʢʦʤ ʪʦʛ ʧʣʘʥʠʨʘˁʘ. ʅʘʠʤʝ, 

ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʿʝ ʟʘ ʦʚʘʿ ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʜʦʟʚʦˀʝʥʦ ʠʟʚʨʰʠʪʠ ʫʧʨʦʰ˂ʘʚʘˁʝ ʤʨʝʞʝ ʜʦ ʤʝʨʝ 

ʢʦʿʦʤ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʣʠʥʝʘʨʠʟʘʮʠʿʘ ʨʘʟʤʘʪʨʘʥʦʛ ʧʨʦʙʣʝʤʘ. ʊʦ ʧʦʿʝʜʥʦʩʪʘʚˀʝˁʝ ʿʝ ʫʚʝʜʝʥʦ ʢʘʢʦ 

ʙʠ ʩʝ ʥʘ ʰʪʦ ʝʬʠʢʘʩʥʠʿʠ ʥʘʯʠʥ ʠʟʚʨʰʠʣʠ ʥʝʦʧʭʦʜʥʠ ʧʨʦʨʘʯʫʥʠ ʠ ʠʩʢʦʨʠʩʪʠʣʠ ʨʘʩʧʦʣʦʞʠʚʠ 

ʨʝʩʫʨʩʠ. ʆʧʨʘʚʜʘˁʝ ʟʘ ʦʚʘʢʘʚ ʧʨʠʩʪʫʧ ʩʝ ʤʦʞʝ ʧʨʦʥʘ˂ʠ ʫ ʩʘʤʦʿ ʧʨʠʨʦʜʠ ʧʨʦʮʝʩʘ ʜʫʛʦʨʦʯʥʦʛ 

ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. ʊʫ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʤʠʩʣʠ ʥʘ ʪʦ ʜʘ ʩʝ ʨʝʟʫʣʪʘʪʠ ʧʣʘʥʠʨʘˁʘ ʥʘ ʦʚʦʤ ʭʦʨʠʟʦʥʪʫ ʥʝ 

ʧʦʩʤʘʪʨʘʿʫ ʜʦʩʣʦʚʮʝ, ʚʝ˂ ʜʘ ʩʝ ʧʨʝʜʣʦʟʠ ʟʘ ʠʟʛʨʘʜˁʫ ʥʦʚʠʭ ʠʣʠ ʦʿʘʯʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʢʦʨʠʜʦʨʘ 

ʟʘ ʧʨʝʥʦʩ ʚʠʰʝ ʩʤʘʪʨʘʿʫ ʠʥʜʠʢʘʪʦʨʠʤʘ ʫʣʘʛʘˁʘ ʢʦʿʘ ˂ʝ ʫ ʥʝʢʦʤ ʤʦʤʝʥʪʫ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʙʠʪʠ 

ʧʦʪʨʝʙʥʦ ʫʨʘʯʫʥʘʪʠ ʫ ʙʫ˅ʝʪ. ʇʨʝʤʘ ʪʦʤʝ, ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʿʝ ʣʠʥʝʘʨʠʟʘʮʠʿʘ ʧʨʦʙʣʝʤʘ ʢʦʨʘʢ ʢʦʿʠ 

ʿʝ ʤʦʛʫ˂ʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪʠ ʙʝʟ ʫʛʨʦʞʘʚʘˁʘ ʧʦʫʟʜʘʥʦʩʪʠ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥʦʤ 

ʧʦʩʪʫʧʢʦʤ. ʅʘʢʦʥ ʪʘʢʚʦʛ ʟʘʢˀʫʯʢʘ ʿʝ ʦʜʣʫʯʝʥʦ ʜʘ ʩʝ ʪʝʭʥʠʢʘ ʦʙʿʘʰˁʝʥʘ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʙʘʟʠʨʘ 

ʥʘ ʤʝʰʦʚʠʪʦʤ ʮʝʣʦʙʨʦʿʥʦʤ ʣʠʥʝʘʨʥʦʤ ʧʨʦʛʨʘʤʠʨʘˁʫ. ʈʘʟʣʦʛ ʟʘ ʦʚʘʢʘʚ ʠʟʙʦʨ ʣʝʞʠ ʫ ʜʦʢʘʟʘʥʦʿ 

ʧʨʝʮʠʟʥʦʩʪʠ ʪʝ ʤʝʪʦʜʝ ʧʨʠ ʨʘʜʫ ʩʘ ʧʨʦʙʣʝʤʠʤʘ ʢʦʿʠ ʫʢˀʫʯʫʿʫ ʚʝʣʠʢʠ ʙʨʦʿ ʧʨʦʤʝʥˀʠʚʠʭ, ʟʙʦʛ 

ʯʝʛʘ ʿʝ ʦʚʘ ʪʝʭʥʠʢʘ ʚʝ˂ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʟʥʘʯʘʿʘʥ ʙʨʦʿ ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʨʘʟʣʠʯʠʪʝ ʘʩʧʝʢʪʝ ʨʘʜʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠʭ ʩʠʩʪʝʤʘ. ʆʚʘʢʚʘ ʦʜʨʝʜʥʠʮʘ ʫʢˀʫʯʫʿʝ ʢʘʢʦ ʨʘʜʦʚʝ ʥʝʚʝʟʘʥʝ ʟʘ ʧʣʘʥʠʨʘˁʝ 

ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ [53-54], ʪʘʢʦ ʠ ʨʘʜʦʚʝ ʢʦʿʠ ʩʫ ʩʝ ʦʜʥʦʩʠʣʠ ʙʘʰ ʥʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʘʿ ʩʠʩʪʝʤʘ 

[55-58]. ʎʠˀʝʤ ʧʦʩʪʫʧʢʘ ʧʨʝʜʩʪʘʚˀʝʥʦʛ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʩʝ ʩʤʘʪʨʘʣʦ ʧʨʝʜʣʘʛʘˁʝ ʿʝʜʥʦʛ ʥʦʚʦʛ 

ʜʘʣʝʢʦʚʦʜʘ ʯʠʿʦʤ ʙʠ ʩʝ ʠʟʛʨʘʜˁʦʤ ʧʨʠʣʠʢʝ ʫ ʜʝʣʫ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʦʜ ʠʥʪʝʨʝʩʘ ʧʦʙʦˀʰʘʣʝ 

ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ. ʇʨʠʪʦʤ ʿʝ ʫʚʘʞʝʥ ʧʨʦʠʟʚʦʜʥʠ ʧʦʨʪʬʝˀ ʜʝʬʠʥʠʩʘʥ ʥʘʢʦʥ ʩʪʘʪʠʩʪʠʯʢʝ ʘʥʘʣʠʟʝ 

ʧʦʪʝʥʮʠʿʘʣʘ ʛʝʦʛʨʘʬʩʢʝ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʩʧʨʦʚʝʜʝʥʝ ʧʨʦʨʘʯʫʥʝ. 

ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʩʝ ʧʨʝʚʘʩʭʦʜʥʦ ʦʜʥʦʩʠ ʥʘ ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʢʦʿʠʤ 

ʩʝ ʪʠʧʠʯʥʦ ʛʣʝʜʘ ʦʜ ʧʝʪ ʜʦ ʜʝʩʝʪ ʛʦʜʠʥʘ ʫ ʙʫʜʫ˂ʥʦʩʪ. ʆʜʘʪʣʝ ʿʝ, ʘʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʧʨʦʩʝʯʥʦ 

ʚʨʝʤʝ ʢʦʿʝ ʩʝ ʫʪʨʦʰʠ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʥʦʚʦʛ ʧʨʦʿʝʢʪʘ ʫ ʩʠʩʪʝʤʫ, ʿʘʩʥʦ ʜʘ ʨʝʟʫʣʪʘʪʝ ʪʦʛ ʧʨʦʮʝʩʘ 

ʥʠʿʝ ʤʦʛʫ˂ʝ ʩʭʚʘʪʘʪʠ ʠʥʜʠʢʘʪʠʚʥʦ. ʊʘʢʚʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʤʦʨʘʿʫ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʿʘʩʥʝ ʩʤʝʨʥʠʮʝ 

ʟʘ ʫʣʘʛʘˁʝ ʩʨʝʜʩʪʘʚʘ ʢʦʿʝ ʙʠ, ʜʘ ʙʠ ʩʝ ʧʦʩʪʠʛʣʦ ʞʝˀʝʥʦ ʩʪʘˁʝ ʩʠʩʪʝʤʘ, ʪʨʝʙʘʣʦ ʩʧʨʦʚʝʩʪʠ ʰʪʦ 

ʧʨʝ. ʉʭʦʜʥʦ ʪʦʤʝ, ʟʘ ʧʨʦʨʘʯʫʥʝ ʢʦʿʠ ʩʫ ʚʨʰʝʥʠ ʟʘ ʦʚʘʿ ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʥʠʿʝ ʙʠʣʦ ʫʧʫʪʥʦ 

ʧʨʠʙʝʛʘʚʘʪʠ ʫʧʨʦʰ˂ʝˁʠʤʘ ʧʨʝʜʩʪʘʚˀʝʥʠʤ ʫ ʜʝʣʫ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠʦ ʥʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ. 

ʅʝʣʠʥʝʘʨʥʦʩʪ ʧʣʘʥʝʨʩʢʦʛ ʧʨʦʨʘʯʫʥʘ ʿʝ, ʧʨʝʤʘ ʪʦʤʝ, ʤʦʨʘʣʘ ʜʘ ʩʝ ʫʟʤʝ ʫ ʨʘʟʤʘʪʨʘˁʝ. ʆʜʘʪʣʝ 

ʿʝ ʧʨʦʠʩʪʝʢʣʘ ʠ ʧʦʪʨʝʙʘ ʟʘ ʧʨʦʤʝʥʦʤ ʪʝʭʥʠʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʠ ʧʨʠʙʝʛʘʚʘˁʝʤ ʥʝʢʦʿ ʤʝʪʦʜʠ ʢʦʿʘ 

ʥʫʜʠ ʤʦʛʫ˂ʥʦʩʪ ʨʘʜʘ ʩʘ ʥʝʣʠʥʝʘʨʥʠʤ ʟʘʜʘʮʠʤʘ. ʂʘʦ ʘʜʝʢʚʘʪʥʘ ʤʝʪʦʜʘ ʟʘ ʧʦʪʨʝʙʝ ʧʨʦʨʘʯʫʥʘ ʿʝ 

ʦʜʘʙʨʘʥʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ, ʧʨʚʠ ʧʫʪ ʧʨʝʜʣʦʞʝʥʘ ʫ ʨʘʜʫ [59], ʦʙʿʘʚˀʝʥʦʤ ʜʘʚʥʝ 1997. 

ʛʦʜʠʥʝ. ʊʘʜʘ ʿʝ ʥʘʿʘʚˀʝʥʘ ʢʘʦ ʠʥʦʚʘʪʠʚʥʠ ʧʨʠʩʪʫʧ ʟʘ ʤʠʥʠʤʠʟʘʮʠʿʫ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ 

ʥʝʣʠʥʝʘʨʥʠʭ ʠʣʠ ʥʝʜʠʬʝʨʝʥʮʠʿʘʙʠʣʥʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʧʨʦʙʣʝʤʘ, ʧʦʜ ʫʩʣʦʚʦʤ ʜʘ ʩʝ ʧʨʦʩʪʦʨ 

ʧʨʝʪʨʘʛʝ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʢʦʥʪʠʥʫʘʣʥʠʤ. ʆʜ ʪʦʛ ʤʦʤʝʥʪʘ, ʦʚʘ ʤʝʪʦʜʘ ʿʝ ʫʥʘʧʨʝʹʠʚʘʥʘ, 

ʤʦʜʠʬʠʢʦʚʘʥʘ ʠ ʠʩʧʨʦʙʘʚʘʥʘ ʥʘ ʨʘʟʥʝ ʥʘʯʠʥʝ. ʇʨʠʪʦʤ ʩʫ ʟʘʢˀʫʯʮʠ ʛʦʪʦʚʦ ʩʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʦʩʣʦˁʝʥʠʭ ʥʘ ˁʫ ʥʘʛʣʘʰʘʚʘʣʠ ˁʝʥʝ ʙʨʦʿʥʝ ʧʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʢʝ ʦʜ ʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʠʭ 

ʪʝʭʥʠʢʘ ʦʧʪʠʤʠʟʘʮʠʿʝ. ʊʦ ʩʝ ʿʘʩʥʦ ʤʦʞʝ ʚʠʜʝʪʠ ʫ ʨʘʜʦʚʠʤʘ ʢʦʿʠ ʩʫ ʟʘ ʪʝʤʫ ʠʤʘʣʠ ʧʦʨʝʹʝˁʝ 

ʨʝʟʫʣʪʘʪʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʠ ʥʝʢʠʭ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʿʠʭ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʿʝ, ʧʦʧʫʪ 

ʛʝʥʝʪʠʯʢʦʛ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʿʝ ʨʦʿʘ ʯʝʩʪʠʮʘ [60-62]. ʋ ʩʚʘʢʦʤ ʦʜ ʦʚʘʢʚʠʭ ʨʘʜʦʚʘ ʿʝ 

ʠʩʪʘʢʥʫʪʦ ʜʘ ʩʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʧʦʢʘʟʘʣʘ ʠʣʠ ʙʦˀʝ, ʠʣʠ ʧʦʜʿʝʜʥʘʢʦ ʜʦʙʨʦ ʢʘʦ ʥʝʢʘ 

ʦʜ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʿʠʭ ʤʝʪʦʜʘ. ʉʭʦʜʥʦ ʪʦʤʝ ʩʝ ʠ ʠʟʙʦʨ ʦʚʝ ʤʝʪʦʜʝ ʟʘ ʩʧʨʦʚʝʜʝʥʝ ʘʥʘʣʠʟʝ ʤʦʞʝ 

ʩʤʘʪʨʘʪʠ ʦʧʨʘʚʜʘʥʠʤ. ɼʦʜʘʪʥʦ, ʫ ʇʨʠʣʦʛʫ 4 ʜʠʩʝʨʪʘʮʠʿʝ ʧʨʠʢʘʟʘʥʘ ʿʝ ʠ ʢʦʤʧʘʨʘʪʠʚʥʘ ʘʥʘʣʠʟʘ 

ʧʝʨʬʦʨʤʘʥʩʠ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʠ ʜʚʝ ʜʨʫʛʝ ʪʝʭʥʠʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ. ʈʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʫ 

ʜʦʙʠʿʝʥʠ ʟʘ ʨʘʜ ʥʘ ʧʣʘʥʝʨʩʢʦʤ ʧʨʦʙʣʝʤʫ ʜʦʜʘʪʥʦ ʩʫ ʧʦʪʚʨʜʠʣʠ ʦʧʨʘʚʜʘʥʦʩʪ ʫʯʠˁʝʥʦʛ ʠʟʙʦʨʘ.  
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ʀʘʢʦ ʿʝ ʿʘʩʥʦ ʜʘ ʿʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʩʚʦʿʫ ʧʨʠʤʝʥʫ ʧʨʦʥʘʰʣʘ ʫ ʛʦʪʦʚʦ ʩʚʘʢʦʿ ʦʙʣʘʩʪʠ, 

ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʧʘʞˁʘ ʦʙʨʘʝ˂ʥʘ ʥʘ ʦʥʝ ʨʘʜʦʚʝ ʢʦʿʠ ʩʫ ʦʚʫ ʪʝʭʥʠʢʫ ʘʜʘʧʪʠʨʘʣʠ 

ʪʘʢʦ ʜʘ ʩʝ ʦʜʛʦʚʦʨʠ ʥʘ ʠʟʘʟʦʚʝ ʠʟ ʦʙʣʘʩʪʠ ʝʥʝʨʛʝʪʠʢʝ. ʇʨʠʤʝʨ ʟʘ ʦʚʦ ʩʝ ʤʦʞʝ ʥʘ˂ʠ ʫ ʨʘʜʦʚʠʤʘ 

[63-66], ʟʘʩʥʦʚʘʥʠʤ ʥʘ ʦʧʪʠʤʘʣʥʦʤ ʧʣʘʥʠʨʘˁʫ ʧʘʨʘʤʝʪʘʨʘ ʢʨʠʚʝ ʢʦʿʦʤ ʩʫ ʥʘʧʦʥʩʢʝ ʧʨʠʣʠʢʝ 

ʫ ʩʠʩʪʝʤʫ ʧʦʚʝʟʘʥʝ ʩʘ ʪʦʢʦʚʠʤʘ ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʛʘ, ʢʘʦ ʠ ʫ ʨʘʜʦʚʠʤʘ [67-69], ʠʟʨʘʹʝʥʠʤ ʥʘ ʪʝʤʫ 

ʦʧʪʠʤʠʟʘʮʠʿʝ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʩʠʩʪʝʤʫ. ʇʦʨʝʜ ʪʦʛʘ, ʤʦʨʘʿʫ ʩʝ ʧʦʤʝʥʫʪʠ ʠ ʥʝʢʠ 

ʦʜ ʨʘʜʦʚʘ ʬʦʢʫʩʠʨʥʠʭ ʥʘ ʦʧʝʨʘʪʠʚʥʠ ʘʩʧʝʢʪ, ʧʦʧʫʪ ʨʘʜʘ [70], ʛʜʝ ʿʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ 

ʠʩʢʦʨʠʰ˂ʝʥʘ ʟʘ ʢʨʝʠʨʘˁʝ ʧʣʘʥʘ ʦʜʨʞʘʚʘˁʘ ʛʝʥʝʨʘʪʦʨʘ, ʠʣʠ ʨʘʜʦʚʘ [71-72], ʫʩʨʝʜʩʨʝʹʝʥʠʭ ʥʘ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʫ ʜʠʩʪʨʠʙʫʪʠʚʥʠʭ ʤʨʝʞʘ. ʀʧʘʢ, ʢʘʢʦ ʿʝ ʜʠʩʝʨʪʘʮʠʿʘ ʬʦʢʫʩʠʨʘʥʘ ʥʘ ʧʨʦʙʣʝʤʝ 

ʧʦʚʝʟʘʥʝ ʩʘ ʦʧʪʠʤʘʣʥʠʤ ʧʣʘʥʠʨʘˁʝʤ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ, ʪʦ ʿʝ ʧʦʞʝˀʥʦ ʠʩʪʘ˂ʠ ʠ ʥʝʢʝ 

ʨʘʜʦʚʝ ʫ ʢʦʿʠʤʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʫʧʦʪʨʝʙˀʠʚʦʩʪ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʟʘ ʦʚʫ ʢʣʘʩʫ ʟʘʜʘʪʘʢʘ. 

ʅʝʢʠ ʦʜ ʦʚʠʭ ʨʘʜʦʚʘ, ʢʘʦ ʰʪʦ ʿʝ ʨʘʜ [73], ʙʠʣʠ ʩʫ ʟʘʩʥʦʚʘʥʠ ʥʘ ʧʦʨʝʹʝˁʫ ʨʘʟʤʘʪʨʘʥʝ ʪʝʭʥʠʢʝ 

ʩʘ ʜʨʫʛʠʤ ʦʧʪʠʤʠʟʘʮʠʦʥʠʤ ʤʝʪʦʜʘʤʘ (ʛʝʥʝʪʠʯʢʠ ʘʣʛʦʨʠʪʘʤ, ʪʘʙʫ ʧʨʝʪʨʘʛʘ ʠ ʥʝʫʨʘʣʥʝ ʤʨʝʞʝ). 

ʅʘ ʩʚʦʤ ʢʨʘʿʫ, ʨʘʜ [73] ʠʩʪʠʯʝ ʜʘ ʿʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʙʠʣʘ ʧʨʝʮʠʟʥʠʿʘ ʦʜ ʩʚʠʭ ʜʨʫʛʠʭ 

ʠʩʧʠʪʘʥʠʭ ʤʝʪʦʜʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʟʘ ʩʧʨʦʚʝʜʝʥʝ ʧʨʦʨʘʯʫʥʝ ʟʘʭʪʝʚʘʣʘ ʢʨʘ˂ʝ ʚʨʝʤʝ ʦʜ ˁʠʭ. ʉʣʠʯʥʦ 

ʪʦʤʝ, ʨʝʟʫʣʪʘʪʠ ʨʘʜʘ [74], ʛʜʝ ʩʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʿʦʰ ʿʝʜʥʦʤ ʧʦʢʘʟʘʣʘ ʝʬʠʢʘʩʥʠʿʦʤ 

ʦʜ ʛʝʥʝʪʠʯʢʦʛ ʘʣʛʦʨʠʪʤʘ, ʜʘʣʠ ʩʫ ʚʝʪʘʨ ʫ ʣʝʹʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ ʜʘ ʦʚʫ ʪʝʭʥʠʢʫ ʘʜʘʧʪʠʨʘʿʫ ʫ ʨʘʜ 

[75]. ʋ ʪʦʤ ʨʘʜʫ ʿʝ, ʫʟ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʠ ʧʨʝʜʣʘʛʘˁʝ ʥʦʚʠʭ ʧʨʦʿʝʢʘʪʘ, ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʘ ʟʘ 

ʨʘʟʚʦʿ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʫʥʘʧʨʝʹʝʥʘ ʪʘʢʦ ʜʘ ʿʝ ʤʦʛʣʘ ʠ ʜʘ ʧʨʠʢʘʞʝ ʛʦʜʠʥʫ ʫ ʢʦʿʦʿ ʙʠ ʩʚʘʢʠ ʦʜ 

ʧʨʝʜʣʦʞʝʥʠʭ ʧʨʦʿʝʢʘʪʘ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʥʘʹʝ ʫ ʧʦʛʦʥʫ. ɿʘʿʝʜʥʠʯʢʝ ʘʫʪʦʨʝ ʪʘʢʦʹʝ ʠʤʘʿʫ ʠ ʨʘʜʦʚʠ 

[76-77]. ʋ ʧʨʚʦʤ ʦʜ ˁʠʭ ʿʝ ʠʩʧʠʪʠʚʘʥʘ ʧʨʠʤʝʥˀʠʚʦʩʪ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʟʘ ʧʣʘʥʠʨʘˁʝ 

ʨʘʟʚʦʿʘ ʪʝʩʪ ʩʠʩʪʝʤʘ, ʜʘ ʙʠ ʩʝ ʫ ʜʨʫʛʦʤ ʠʩʪʘ ʪʝʭʥʠʢʘ ʫʧʦʪʨʝʙʠʣʘ ʟʘ ʦʜʘʙʨʘʥʠ ʩʣʫʯʘʿ ʠʟ ʧʨʘʢʩʝ. 

ʂʘʦ ʢʨʘʿˁʠ ʮʠˀ ʩʨʝʜˁʦʨʦʯʥʝ ʦʧʪʠʤʠʟʘʮʠʿʝ ʿʝ ʫ ʩʢʣʦʧʫ ʜʠʩʝʨʪʘʮʠʿʝ ʫʟʝʪʦ ʜʝʬʠʥʠʩʘˁʝ ʿʝʜʥʦʛ 

ʠʣʠ ʚʠʰʝ ʥʦʚʠʭ ʧʨʦʿʝʢʘʪʘ ʫ ʩʠʩʪʝʤʫ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʨʝʘʣʠʟʦʚʘʪʠ ʢʘʢʦ ʙʠ ʩʝ ʧʨʠʣʠʢʝ ʫ ˁʝʤʫ 

ʧʦʙʦˀʰʘʣʝ ʧʨʝʤʘ ʟʘʜʘʪʠʤ ʢʨʠʪʝʨʠʿʫʤʩʢʠʤ ʬʫʥʢʮʠʿʘʤʘ. ʇʨʦʮʝʜʫʨʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʢʘʢʦ ʥʘ ʪʝʩʪ 

ʩʠʩʪʝʤʠʤʘ, ʪʘʢʦ ʠ ʥʘ ʧʨʠʤʝʨʫ ʠʟ ʧʨʘʢʩʝ. ɿʘ ʪʝ ʩʚʨʭʝ ʿʝ ʦʜʘʙʨʘʥ ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʢʦʿʠ ʿʝ ʚʝ˂ 

ʧʦʤʠˁʘʥ ʫ ʜʝʣʫ ʪʝʢʩʪʘ ʢʦʿʠ ʩʝ ʙʘʚʠʦ ʜʫʛʦʨʦʯʥʠʤ ʧʣʘʥʠʨʘˁʝʤ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʤʦʛʣʦ ʦʩʪʚʘʨʠʪʠ, 

ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʫ ʨʘʟʚʠʿʝʥʫ ʪʝʭʥʠʢʫ ʫʚʨʩʪʠʪʠ ʿʦʰ ʿʝʜʥʫ ʠʥʦʚʘʮʠʿʫ ï ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʫʟ ʯʠʿʫ 

ʙʠ ʩʝ ʧʦʤʦ˂ ʜʠʩʢʨʝʪʥʠ ʧʨʦʙʣʝʤ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʤʦʛʘʦ ʢʦʥʚʝʨʪʦʚʘʪʠ ʫ ʢʦʥʪʠʥʫʘʣʥʠ 

ʟʘʜʘʪʘʢ, ʧʦʛʦʜʘʥ ʟʘ ʨʝʰʘʚʘˁʝ ʧʦʤʦ˂ʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ. ʄʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʢʦʥʚʝʨʟʠʿʫ 

ʿʝ ʙʘʟʠʨʘʥʘ ʥʘ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʫ, ʦʜʥʦʩʥʦ ʧʨʦʿʝʢʪʦʚʘˁʫ ʛʝʦʛʨʘʬʩʢʝ ʦʙʣʘʩʪʠ ʫ ʢʦʿʦʿ ʿʝ ʩʠʩʪʝʤ 

ʣʦʮʠʨʘʥ ʥʘ ʤʘʧʫ ʯʠʿʠ ʿ ʝ ʢʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ ʦʜʨʝʹʝʥ ʩʭʦʜʥʦ ʧʦʪʨʝʙʘʤʘ ʢʦʥʢʨʝʪʥʦʛ ʧʨʦʙʣʝʤʘ. 

ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʠ ʜʘ ʩʝ ʫʧʦʪʨʝʙʘ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʘ ʫ ʧʘʨʫ ʩʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʤ ʝʚʦʣʫʮʠʿʦʤ 

ʥʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠʩʢʦʨʘʢʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʩʪʦʿʝ˂ʝ ʩʪʘˁʝ [78], ʠʩʪʦ ʢʘʦ ʰʪʦ ʥʠ ʟʘʩʝʙʥʠ ʨʘʟʚʦʿ 

ʪʝʭʥʠʢʝ ʟʘ ʤʘʧʠʨʘˁʝ ʧʨʦʩʪʦʨʘ ʧʨʝʪʨʘʛʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʥʝ ʙʠ ʤʦʛʘʦ ʙʠʪʠ ʠʩʪʘʢʥʫʪ 

ʢʘʦ ʠʥʦʚʘʮʠʿʘ [79]. ʀʧʘʢ, ʧʨʠʩʪʫʧ ʧʨʝʤʘ ʢʦʤʝ ʩʝ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʝ ʢʦʨʠʩʪʠ ʫ ʩʚʨʭʝ ʤʘʧʠʨʘˁʘ 

ʧʨʦʩʪʦʨʘ ʟʘ ʧʦʪʨʝʙʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʫ ʮʠˀʫ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʿʝʩʪʝ ʜʦʧʨʠʥʦʩ 

ʢʦʿʠ, ʢʦʣʠʢʦ ʿʝ ʘʫʪʦʨʫ ʜʠʩʝʨʪʘʮʠʿʝ ʧʦʟʥʘʪʦ, ʥʠʿʝ ʧʨʝʜʩʪʘʚˀʝʥ ʥʠ ʫ ʿʝʜʥʦʤ ʥʘʫʯʥʦʤ ʨʘʜʫ, ʩʚʝ 

ʜʦʢ ʥʠʿʝ ʦʧʠʩʘʥ ʫ [80-81]. ʆʚʠ ʨʘʜʦʚʠ ʩʫ ʠʟʨʘʹʝʥʠ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠ ˁʝʛʦʚʦʛ 

ʤʝʥʪʦʨʘ. ɼʦʜʘʪʥʘ ʧʦʛʦʜʥʦʩʪ ʢʦʿʫ ʿʝ ʧʨʠʤʝʥʘ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʘ ʜʦʧʫʩʪʠʣʘ ʿʝʩʪʝ ʠ ʫʚʘʞʘʚʘˁʝ 

ʦʜʣʠʢʘ ʨʝˀʝʬʘ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʩʝ ʤʨʝʞʘ ʯʠʿʝ ʩʝ ʧʣʘʥʠʨʘˁʝ ʚʨʰʠ ʥʘʣʘʟʠ, ʢʘʦ ʠ ʫʟʠʤʘˁʝ ʫ ʦʙʟʠʨ 

ʟʦʥʘ ʧʨʝʢʦ ʢʦʿʠʭ ʥʦʚʠ ʚʦʜʦʚʠ ʥʝ ʙʠ ʩʤʝʣʠ ʜʘ ʧʨʝʹʫ. ʆʚʝ ʩʪʘʚʢʝ ʩʫ ʫʚʨʰʪʝʥʝ ʫ ʢʦʨʘʢ ʧʨʦʮʝʜʫʨʝ 

ʫ ʢʦʤʝ ʩʫ, ʫʟ ʧʦʤʦ˂ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ, ʦʜʨʝʹʠʚʘʥʝ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʠʭ ʚʦʜʦʚʘ. ʊʘ ʤʝʪʦʜʘ 

ʩʝ ʯʝʩʪʦ ʢʦʨʠʩʪʠ ʟʘ ʦʜʘʙʠʨʘˁʝ ʧʫʪʘ ʠʟʤʝʹʫ ʜʚʝ ʪʘʯʢʝ ʫʟ ʟʘʦʙʠʣʘʞʝˁʝ ʧʨʝʧʨʝʢʘ [82]. ʇʨʠʪʦʤ 

ʿʝ, ʟʘ ʧʦʪʨʝʙʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʠʟʤʝˁʝʥʘ ʪʘʢʦ ʜʘ ʿʦʿ ʩʝ ʜʦʧʫʩʪʠ ʨʘʜ ʫ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʦʤ ʧʨʦʩʪʦʨʫ. 
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ʋ ʩʢʣʘʜʫ ʩʘ ʩʚʠʤʝ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʤ, ʠ ʩʘʤʘ ʜʠʩʝʨʪʘʮʠʿʘ ʿʝ ʧʦʜʝˀʝʥʘ ʫ ʣʦʛʠʯʢʝ ʮʝʣʠʥʝ, ʛʜʝ 

ʿʝ ʩʚʘʢʦʿ ʦʜ ʦʚʠʭ ʮʝʣʠʥʘ ʧʦʩʚʝ˂ʝʥʦ ʧʦ ʿʝʜʥʦ ʧʦʛʣʘʚˀʝ. ʇʨʠʪʦʤ ʩʝ ʚʦʜʠʣʦ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʙʨʦʿ 

ʣʦʛʠʯʢʠʭ ʮʝʣʠʥʘ, ʘ, ʩʘʤʠʤ ʪʠʤ, ʠ ʧʦʛʣʘʚˀʘ ʙʫʜʝ ʦʧʪʠʤʘʣʘʥ ʩʘ ʯʠʪʘʣʘʯʢʝ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ. ʇʦʜ 

ʪʠʤʝ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʙʨʦʿ ʧʦʛʣʘʚˀʘ ʥʠʿʝ ʩʤʝʦ ʙʠʪʠ ʥʠ ʧʨʝʤʘʣʠ, ʜʘ ʙʠ ʟʘʩʝʙʥʦʩʪ ʜʝʣʦʚʘ ʨʘʜʘ 

ʙʠʣʘ ʥʘʛʣʘʰʝʥʘ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ, ʘʣʠ ʥʠ ʧʨʝʚʝʣʠʢʠ, ʧʦʰʪʦ ʙʠ ʜʝˀʝˁʝ ʪʝʢʩʪʘ ʥʘ ʧʨʝʚʠʰʝ 

ʧʦʛʣʘʚˀʘ ʤʦʛʣʦ ʫʛʨʦʟʠʪʠ ˁʝʛʦʚʫ ʯʠʪˀʠʚʦʩʪ. ɿʘʪʦ ʜʠʩʝʨʪʘʮʠʿʘ, ʦʩʠʤ ʫʚʦʜʥʦʛ ʩʝʛʤʝʥʪʘ, ʩʘʜʨʞʠ 

ʿʦʰ ʯʝʪʠʨʠ ʧʦʛʣʘʚˀʘ ʠ ʟʘʢˀʫʯʘʢ. ʎʠˀ ʩʚʘʢʦʛ ʧʦʛʣʘʚˀʘ ˂ʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥ ʫ ʥʘʩʪʘʚʢʫ. 

ɼʨʫʛʦ ʧʦʛʣʘʚˀʝ ʿʝ ʧʦʩʚʝ˂ʝʥʦ ʠʟʣʘʛʘˁʫ ʤʦʪʠʚʘʮʠʿʝ ʘʫʪʦʨʘ ʜʘ ʩʝ ʧʦʩʚʝʪʠ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʠʤʝʥʝ 

ʪʝʭʥʠʢʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʫ ʧʨʦʮʝʩʫ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ. ʊʘʢʦʹʝ ʩʝ ʧʦʿʘʰˁʘʚʘ 

ʠ ʞʝʘˀ ʜʘ ʩʝ ʫ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʰʪʦ ʚʝ˂ʦʿ ʤʝʨʠ ʠʥʢʦʨʧʦʨʠʨʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʙʨʟʝ ʠʥʪʝʛʨʘʮʠʿʝ 

ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫ ʧʨʦʠʟʚʦʜʥʠ ʩʠʩʪʝʤ, ʥʝʟʘʚʠʩʥʦ ʦʜ ʧʦʩʤʘʪʨʘʥʦʛ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ. 

ʇʦʨʝʜ ʧʨʝʩʝʢʘ ʪʨʝʥʫʪʥʦʛ ʩʪʘˁʘ, ʫʟ ʧʦʩʝʙʥʦ ʦʙʨʘ˂ʘˁʝ ʧʘʞˁʝ ʥʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ, ʦʚʦ ʧʦʛʣʘʚˀʝ 

ʧʨʫʞʘ ʫʚʠʜ ʠ ʫ ʩʪʝʧʝʥ ʠʥʪʝʛʨʘʮʠʿʝ ʦʚʠʭ ʠʟʚʦʨʘ ʫ ʉʨʙʠʿʠ. ɿʘʩʝʙʥʦ ʩʫ ʜʘʪʝ ʧʨʦʛʥʦʟʝ ʪʝʥʜʝʥʮʠʿʘ 

ʧʨʝʤʘ ʢʦʿʠʤʘ ʙʠ ʩʝ ʤʦʛʣʦ ʦʯʝʢʠʚʘʪʠ ʜʘ ʩʝ ʦʚʘ ʠʥʪʝʛʨʘʮʠʿʘ ʦʜʠʛʨʘʚʘ ʫ ʜʦʛʣʝʜʥʦʿ ʙʫʜʫ˂ʥʦʩʪʠ. 

ʊʨʝ˂ʝ ʧʦʛʣʘʚˀʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʧʨʚʦ ʫ ʢʦʤʝ ʩʝ ʤʦʛʫ ʧʨʦʥʘ˂ʠ ʥʝʢʠ ʦʜ ʥʘʿʘʚˀʝʥʠʭ ʜʦʧʨʠʥʦʩʘ, 

ʧʨʠ ʯʝʤʫ ʩʝ ʬʦʢʫʩ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʥʘʣʘʟʠ ʥʘ ʜʫʛʦʨʦʯʥʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ. 

ʂʘʢʦ ʙʠ ʩʝ ʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʨʝʜʩʪʘʚʠʣʘ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ, ʦʚʦ ʧʦʛʣʘʚˀʝ ʫʢˀʫʯʫʿʝ ʠ ʦʧʠʩ 

ʜʝʣʘ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ ʥʘ ʢʦʤʝ ʩʫ ʚʨʰʝʥʝ ʥʝʦʧʭʦʜʥʝ ʘʥʘʣʠʟʝ. ʊʘʢʦʹʝ, ʜʘʪ ʿʝ ʠ 

ʧʨʠʢʘʟ ʤʝʪʦʜʦʣʦʛʠʿʝ ʩʭʦʜʥʦ ʢʦʿʦʿ ʿʝ ʫʨʘʹʝʥʘ ʧʨʦʮʝʥʘ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʢʦʿʠʤ ʦʙʣʘʩʪ ʫ ʢʦʿʦʿ ʩʝ ʦʚʘʿ ʜʝʦ ʤʨʝʞʝ ʥʘʣʘʟʠ ʨʘʩʧʦʣʘʞʝ, ʢʘʦ ʠ ʧʦʿʘʰˁʝˁʝ ʦʜʘʙʠʨʘ ʤʝʰʦʚʠʪʦʛ 

ʮʝʣʦʙʨʦʿʥʦʛ ʣʠʥʝʘʨʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ ʢʘʦ ʧʦʛʦʜʥʝ ʪʝʭʥʠʢʝ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʧʦʪʨʝʙʥʠʭ ʘʥʘʣʠʟʘ.  

ʏʝʪʚʨʪʦ ʧʦʛʣʘʚˀʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʝ ʫʩʨʝʜʩʨʝʹʫʿʝ ʥʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʥʘ 

ʩʨʝʜˁʦʨʦʯʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʭʦʨʠʟʦʥʫ ʠ ʥʘ ʩʚʝ ʜʦʜʘʪʥʝ ʢʦʤʧʣʠʢʘʮʠʿʝ ʧʨʦʠʩʪʝʢʣʝ ʠʟ ʧʦʚʝ˂ʘʥʦʛ 

ʥʠʚʦʘ ʜʝʪʘˀʥʦʩʪʠ ʢʦʿʠ ʩʝ ʦʜ ʦʚʠʭ ʨʘʟʤʘʪʨʘˁʘ ʟʘʭʪʝʚʘ. ʇʦʰʪʦ ʿʝ ʿʘʩʥʦ ʜʘ ʿ ʝ ʧʨʠʤʝʥˀʠʚʦʩʪ ʦʚʜʝ 

ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʤʝʪʦʜʝ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ, ʙʠʣʦ ʧʦʞʝˀʥʦ ʠʣʫʩʪʨʦʚʘʪʠ 

ʥʘ ʚʠʰʝ ʦʜ ʿʝʜʥʦʛ ʧʨʠʤʝʨʘ, ʯʝʪʚʨʪʦ ʧʦʛʣʘʚˀʝ ʫʢˀʫʯʫʿʝ ʠ ʦʧʠʩʝ ʪʝʩʪ ʩʠʩʪʝʤʘ ʥʘ ʢʦʿʠʤʘ ʿʝ ʨʘʹʝʥ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʨʦʿ ʜʝʤʦʥʩʪʨʘʮʠʿʘ. ʇʦʩʝʙʘʥ ʜʝʦ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʿʝ ʧʦʩʚʝ˂ʝʥ ʦʧʠʩʠʚʘˁʫ ʠʟʚʨʰʝʥʝ 

ʤʦʜʠʬʠʢʘʮʠʿʝ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. ʆʚʦʤ ʤʦʜʠʬʠʢʘʮʠʿʦʤ ʝʿ hʠʨʠʥʩʢʦʿ ʧʨʝʪʨʘʟʠ ʦʤʦʛʫ˂ʝʥ ʨʘʜ 

ʫ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʦʤ ʧʨʦʩʪʦʨʫ ʫ ʮʠˀʫ ʧʨʦʥʘʣʘʩʢʘ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʠʭ ʚʦʜʦʚʘ. ʇʦʿʘʰˁʝʥ 

ʿʝ ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʿʝ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʝ ʫʧʘʨʝʥʦ ʩʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʤ ʝʚʦʣʫʮʠʿʦʤ ʜʘ ʙʠ ʩʝ ˁʝʥ 

ʧʨʦʩʪʦʨ ʧʨʝʪʨʘʛʝ ʜʠʩʢʨʝʪʠʟʦʚʘʦ ʠ ʦʤʦʛʫ˂ʠʣʘ ˁʝʥʘ ʧʨʠʤʝʥʘ ʥʘ ʧʨʦʙʣʝʤ ʧʣʘʥʠʨʘˁʘ ʩʠʩʪʝʤʘ. 

ʇʦʩʣʝʜˁʝ ʧʦʛʣʘʚˀʝ ʦʩʥʦʚʥʦʛ ʜʝʣʘ ʪʝʢʩʪʘ ʜʠʩʝʨʪʘʮʠʿʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʧʦʿʘʰˁʝˁʫ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ 

ʩʝ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʪʨʝʥʫʪʥʦ ʚʨʰʠ ʢʘʢʦ ʥʘ ʥʠʚʦʫ ʿʝʜʥʦʛ ʩʠʩʪʝʤʘ, ʪʘʢʦ ʠ ʥʘ ʝʚʨʦʧʩʢʦʤ ʥʠʚʦʫ. 

ʂʘʦ ʧʨʠʤʝʨ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʦʿʝʜʠʥʘʯʥʦʛ ʩʠʩʪʝʤʘ ʿ ʝ ʫʩʚʦʿʝʥ ʧʨʦʮʝʩ ʠʟʨʘʜʝ ʇʣʘʥʘ ʨʘʟʚʦʿʘ 

ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʘ.ʜ. Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ. ʂʘʦ ʦʩʥʦʚʘ ʟʘ ʨʘʟʤʘʪʨʘˁʝ ʧʣʘʥʝʨʩʢʦʛ ʧʨʦʮʝʩʘ 

ʥʘ ʝʚʨʦʧʩʢʦʤ ʥʠʚʦʫ ʩʫ ʩʣʫʞʠʣʠ ʿʘʚʥʦ ʜʦʩʪʫʧʥʠ ʧʦʜʘʮʠ ʦ ʤʝʪʦʜʦʣʦʛʠʿʠ ʧʨʝʤʘ ʢʦʿʦʿ ʩʝ ʠʟʨʘʹʫʿʝ 

ʇʘʥ-ʝʚʨʦʧʩʢʠ ʜʝʩʝʪʦʛʦʜʠʰˁʠ ʧʣʘʥ ʨʘʟʚʦʿʘ. ʇʦʨʝʜ ʪʦʛʘ, ʧʝʪʦ ʧʦʛʣʘʚˀʝ ʥʘʚʦʜʠ ʠ ʢʦʨʘʢʝ ʢʦʿʠ 

ʙʠ, ʧʦ ʤʠʰˀʝˁʫ ʘʫʪʦʨʘ, ʤʦʛʣʠ ʜʦʚʝʩʪʠ ʜʦ ʫʢˀʫʯʠʚʘˁʘ ʪʝʭʥʠʢʘ, ʨʘʟʚʠʿʝʥʠʭ ʪʦʢʦʤ ʠʟʨʘʜʝ ʦʚʝ 

ʜʠʩʝʨʪʘʮʠʿʝ, ʫ ʩʪʘʥʜʘʨʜʥʝ ʧʦʩʣʦʚʥʝ ʧʨʦʮʝʩʝ ʢʦʿʠ ʩʝ ʩʚʘʢʦʜʥʝʚʥʦ ʦʙʘʚˀʘʿʫ ʦʜ ʩʪʨʘʥʝ ʠʥʞʝˁʝʨʘ 

ʟʘʜʫʞʝʥʠʭ ʟʘ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. ʇʦʩʣʝ ʪʦʛ ʧʦʛʣʘʚˀʘ, ɿʘʢˀʫʯʘʢ ʜʠʩʝʨʪʘʮʠʿʝ ʫʢʨʘʪʢʦ 

ʧʦʜʩʝ˂ʘ ʥʘ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʨʝʟʫʣʪʘʪʝ ʧʨʠʢʘʟʘʥʝ ʫ ʨʘʥʠʿʠʤ ʧʦʛʣʘʚˀʠʤʘ, ʜʘ ʙʠ ʩʝ ʧʦʪʦʤ ʧʨʝʰʣʦ ʠ 

ʥʘ ʩʘʛʣʝʜʘʚʘˁʝ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʩʫ ʦʚʠ ʨʝʟʫʣʪʘʪʠ ʜʦʧʨʠʥʝʣʠ ʦʩʪʚʘʨʠʚʘˁʫ ʮʠˀʝʚʘ ʜʠʩʝʨʪʘʮʠʿʝ, 

ʢʘʦ ʠ ʥʘ ʢʦʥʘʯʥʫ ʦʮʝʥʫ ʘʫʪʦʨʘ ʦ ʫʩʧʝʰʥʦʩʪʠ ʨʘʟʚʠʿʝʥʠʭ ʥʘʧʨʝʜʥʠʭ ʧʣʘʥʝʨʩʢʠʭ ʪʝʭʥʠʢʘ. 
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2. ʄʆʊʀɺɸʎʀɱɸ ɿɸ ʀʉʊʈɸɾʀɺɸɳɽ 

ʇʨʝʤʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘʤʘ ʠʟʥʝʪʠʤ ʫ ʫʚʦʜʥʦʤ ʜʝʣʫ, ʦʩʥʦʚʥʠ ʮʠˀ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʿʝ ʦʙʨʘʟʣʘʛʘˁʝ 

ʤʦʪʠʚʘʮʠʿʝ ʢʦʿʫ ʿʝ ʘʫʪʦʨ ʠʤʘʦ ʜʘ ʫʩʤʝʨʠ ʠʩʪʨʘʞʠʚʘˁʝ ʧʨʝʤʘ ʪʝʤʠ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ 

ʧʦʜ ʦʢʦʣʥʦʩʪʠʤʘ ʦʢʘʨʘʢʪʝʨʠʩʘʥʠʤ ʩʚʝ ʠʟʨʘʞʝʥʠʿʠʤ ʧʨʠʩʫʩʪʚʦʤ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ. 

ʂʘʢʦ ʙʠ ʩʝ ʯʠʪʘʦʮʠʤʘ ʧʨʫʞʠʣʘ ʰʪʦ ʜʝʪʘˀʥʠʿʘ ʩʣʠʢʘ ʧʨʦʙʣʝʤʘʪʠʢʝ ʢʦʿʘ ˂ʝ ʙʠʪʠ ʨʘʟʤʘʪʨʘʥʘ ʫ 

ʥʘʩʪʘʚʢʫ ʜʠʩʝʨʪʘʮʠʿʝ, ʦʚʦ ʧʦʛʣʘʚˀʝ ʿʝ ʧʦʜʝˀʝʥʦ ʥʘ ʪʨʠ ʧʦʪʧʦʛʣʘʚˀʘ. ʇʨʚʦ ʦʜ ʧʦʪʧʦʛʣʘʚˀʘ ʩʝ 

ʙʘʚʠ ʫʚʦʜʦʤ ʫ ʧʨʠʥʮʠʧ ʫʧʨʘʚˀʘˁʘ ʚʝʪʨʦʪʫʨʙʠʥʘʤʘ, ʦʜʘʙʨʘʥʠʤ ʢʘʦ ʧʦʛʦʜʘʥ ʧʨʠʤʝʨ ʟʘ ʧʨʠʢʘʟ 

ʨʝʟʫʣʪʘʪʘ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ. ɼʨʫʛʦ ʧʦʪʧʦʛʣʘʚˀʝ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʦʯʝʢʠʚʘʥʠʤ ʪʝʥʜʝʥʮʠʿʘʤʘ 

ʠʥʪʝʛʨʘʮʠʿʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʩʠʩʪʝʤʝ ʫ ʩʚʝʪʫ. ʊʨʝ˂ʝ ʧʦʪʧʦʛʣʘʚˀʝ ʢʦʥʢʨʝʪʠʟʫʿʝ ʪʝ ʪʝʥʜʝʥʮʠʿʝ 

ʥʘ ʧʦʜʨʫʯʿʝ ʉʨʙʠʿʝ ʠ ʧʦʩʣʝʜʠʮʝ ʢʦʿʝ ʠʩʪʝ ʤʦʛʫ ʠʤʘʪʠ ʥʘ ʧʨʦʮʝʩ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. 

2.1. ʉʥʘʛʘ ʚʝʪʨʘ ʠ ʩʥʘʛʘ ʚʝʪʨʦʪʫʨʙʠʥʝ 

ʉʭʦʜʥʦ ʜʝʬʠʥʠʮʠʿʠ, ʚʝʪʘʨ ʩʝ ʦʧʠʩʫʿʝ ʢʘʦ ʫʩʤʝʨʝʥʦ ʢʨʝʪʘˁʝ ʚʘʟʜʫʰʥʠʭ ʤʘʩʘ ʢʦʿʝ ʨʘʩʧʦʣʘʞʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ. ʂʦʣʠʯʠʥʘ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʢʦʿʘ ʩʝ ʧʨʝʪʚʘʨʘ 

ʫ ʝʣʝʢʪʨʠʯʥʫ ʢʦʨʠʰ˂ʝˁʝʤ ʚʝʪʨʦʪʫʨʙʠʥʝ ʟʘʚʠʩʠ ʦʜ ʤʘʩʝ ʚʘʟʜʫʭʘ ʢʦʿʠ ʧʨʦʣʘʟʠ ʢʨʦʟ ʧʦʚʨʰʠʥʫ 

ʟʘʭʚʘʪʘ ˁʝʥʝ ʝʣʠʩʝ ʠ ʦʜ ʙʨʟʠʥʝ ʜʫʚʘˁʘ ʚʝʪʨʘ. ʉʥʘʛʫ ʚʝʪʨʘ ʢʦʿʠ ʧʨʦʣʘʟʠ ʢʨʦʟ ʧʦʚʨʰʠʥʫ ʟʘʭʚʘʪʘ 

ʝʣʠʩʝ ʚʝʪʨʦʪʫʨʙʠʥʝ ʿʝ ʤʦʛʫ˂ʝ ʜʝʬʠʥʠʩʘʪʠ ʫʟ ʧʦʤʦ˂ ʠʟʨʘʟʘ (2.1). 

 
ὖ

ρ

ψ
Ͻ”ϽὈ Ͻ“Ͻὺ Ȣ (2.1) 

ʋ ʦʚʦʤ ʠʟʨʘʟʫ ʩʝ ʢʦʨʠʩʪʝ ʩʣʝʜʝ˂ʝ ʚʝʣʠʯʠʥʝ: 

- Pvtur ï ʩʥʘʛʘ ʚʘʟʜʫʰʥʝ ʤʘʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʧʦʚʨʰʠʥʫ ʟʘʭʚʘʪʘ ʝʣʠʩʝ ʚʝʪʨʦʪʫʨʙʠʥʝ; 

- ɟ ï ʛʫʩʪʠʥʘ ʚʘʟʜʫʭʘ ʥʘ ʤʝʩʪʫ ʧʦʩʪʘʚˀʘˁʘ ʚʝʪʨʦʪʫʨʙʠʥʝ; 

- Del ï ʧʨʝʯʥʠʢ ʧʦʚʨʰʠʥʝ ʟʘʭʚʘʪʘ ʝʣʠʩʝ ʚʝʪʨʦʪʫʨʙʠʥʝ; 

- vvet ï ʙʨʟʠʥʘ ʚʝʪʨʘ ʥʘ ʤʝʩʪʫ ʧʦʩʪʘʚˀʘˁʘ ʚʝʪʨʦʪʫʨʙʠʥʝ. 

ʉʣʠʢʘ 2.1 ʠʣʫʩʪʨʫʿʝ ʧʦʚʨʰʠʥʫ ʢʦʿʫ ʝʣʠʩʘ ʪʫʨʙʠʥʝ ʟʘʭʚʘʪʘ ʧʨʠ ʨʦʪʘʮʠʿʠ [83]. ʅʘ ʦʚʦʿ ʩʣʠʮʠ ʿʝ 

ʩʘ Del ʿʦʰ ʿʝʜʘʥʧʫʪ ʦʙʝʣʝʞʝʥʘ ʜʫʞʠʥʘ ʧʨʝʯʥʠʢʘ ʟʘʭʚʘʪʘ ʝʣʠʩʝ ʨʘʟʤʘʪʨʘʥʝ ʚʝʪʨʦʪʫʨʙʠʥʝ. 

 

ʉʣʠʢʘ 2.1. ʇʦʚʨʰʠʥʘ ʟʘʭʚʘʪʘ ʝʣʠʩʝ ʚʝʪʨʦʪʫʨʙʠʥʝ. 
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ʅʘʞʘʣʦʩʪ, ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʧʦʤʦ˂ʫ ʚʝʪʨʦʪʫʨʙʠʥʝ ʥʠʿʝ ʤʦʛʫ˂ʝ ʫʧʦʪʨʝʙʠʪʠ 

ʧʫʥʫ ʩʥʘʛʫ ʦʜʨʝʹʝʥʫ ʠʟʨʘʟʦʤ (2.1). ʊʦ ʿʝ ʜʝʣʠʤʠʯʥʦ ʠ ʟʘʪʦ ʰʪʦ ʩʝ ʧʨʦʮʝʩ ʢʦʥʚʝʨʟʠʿʝ ʢʠʥʝʪʠʯʢʝ 

ʝʥʝʨʛʠʿʝ ʚʝʪʨʘ ʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ ʧʨʝʜʘʪʫ ʧʦʛʦʥʩʢʦʿ ʦʩʦʚʠʥʠ ʚʝʪʨʦʪʫʨʙʠʥʝ ʥʝ ʦʜʚʠʿʘ ʩʘ 

ʩʪʦʧʨʦʮʝʥʪʥʦʤ ʝʬʠʢʘʩʥʦʰ˂ʫ, ʚʝ˂ ʩʝ ʜʝʦ ʝʥʝʨʛʠʿʝ ʛʫʙʠ ʫ ʪʦʢʫ ʦʚʦʛ ʧʨʝʪʚʘʨʘˁʘ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʘʿ 

ʦʜʥʦʩ ʠʣʫʩʪʨʦʚʘʦ, ʫʚʝʜʝʥ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʢʦʿʠ ʩʝ ʪʠʧʠʯʥʦ ʦʟʥʘʯʘʚʘ ʩʘ CP. ʄʥʦʞʝˁʝʤ 

ʩʥʘʛʝ ʚʝʪʨʘ ʢʦʿʠ ʧʨʦʪʠʯʝ ʢʨʦʟ ʚʝʪʨʦʪʫʨʙʠʥʫ ʢʦʝʬʠʮʠʿʝʥʪʦʤ CP ʩʝ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʤʝʭʘʥʠʯʢʘ 

ʩʥʘʛʘ ʧʨʠʩʫʪʥʘ ʥʘ ʧʦʛʦʥʩʢʦʿ ʦʩʦʚʠʥʠ ʚʝʪʨʦʪʫʨʙʠʥʝ. ʆʚʘ ʨʝʣʘʮʠʿʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʠʟʨʘʟʦʤ (2.2). 

 
ὖȢȢ ὅϽὖ Ȣ (2.2) 

ʂʦʤʙʠʥʦʚʘˁʝʤ ʠʟʨʘʟʘ (2.1) ʠ (2.2) ʩʝ ʤʦʞʝ ʫʪʚʨʜʠʪʠ ʚʝʟʘ ʠʟʤʝʹʫ ʤʝʭʘʥʠʯʢʝ ʩʥʘʛʝ ʥʘ ʚʨʘʪʠʣʫ 

ʚʝʪʨʦʪʫʨʙʠʥʝ ʠ ʧʘʨʘʤʝʪʘʨʘ ʧʦʧʫʪ ʙʨʟʠʥʝ ʚʝʪʨʘ ʥʘ ʣʦʢʘʮʠʿʠ ʥʘ ʢʦʿʦʿ ʿʝ ʪʫʨʙʠʥʘ ʧʦʩʪʘʚˀʝʥʘ ʠ 

ʧʨʝʯʥʠʢʘ ˁʝʥʝ ʝʣʠʩʝ. ʆʧʠʩʘʥʠ ʧʦʩʪʫʧʘʢ ʿʝ ʜʘʪ ʠʟʨʘʟʦʤ (2.3). 

 
ὖȢȢ

ρ

ψ
ϽὅϽ”ϽὈ Ͻ“Ͻὺ Ȣ (2.3) 

ʐʪʦ ʩʝ ʪʠʯʝ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ, ʤʦʨʘ ʩʝ ʥʘʛʣʘʩʠʪʠ ʜʘ ʦʥ ʟʘʚʠʩʠ ʦʜ ʜʚʝ ʚʝʣʠʯʠʥʝ: 

- ʫʛʣʘ ʟʘʢʨʝʪʘˁʘ ʣʦʧʘʪʠʮʝ, ʟʘ ʢʦʿʠ ˂ʝ ʩʝ ʥʘʜʘˀʝ ʢʦʨʠʩʪʠʪʠ ʩʠʤʙʦʣ ɓ; 

- ʦʜʥʦʩʘ ʧʝʨʠʬʝʨʥʝ ʙʨʟʠʥʝ ʚʨʭʘ ʣʦʧʘʪʠʮʝ ʪʫʨʙʠʥʝ ʠ ʙʨʟʠʥʝ ʚʝʪʨʘ, ʦʟʥʘʯʝʥʦʛ ʩʘ ɚ. 

ʇʝʨʠʬʝʨʥʘ ʙʨʟʠʥʘ ʚʨʭʘ ʣʦʧʘʪʠʮʝ ʚʝʪʨʦʪʫʨʙʠʥʝ ʩʝ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʤʥʦʞʝˁʝʤ ʫʛʘʦʥʝ ʙʨʟʠʥʝ 

ʦʢʨʝʪʘˁʘ ʣʦʧʘʪʠʮʝ (ɋr) ʠ ˁʝʥʝ ʜʫʞʠʥʝ, ʿʝʜʥʘʢʝ ʧʦʣʦʚʠʥʠ ʧʨʝʯʥʠʢʘ ʝʣʠʩʝ ʪʫʨʙʠʥʝ (Del/2). ʇʦ 

ʪʦʤʝ, ʦʜʥʦʩ ɚ ʿʝ ʤʦʛʫ˂ʝ ʧʨʠʢʘʟʘʪʠ ʠ ʨʘʟʣʦʞʝʥʦ, ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʫʯʠˁʝʥʦ ʫ ʠʟʨʘʟʫ (2.4). 

 
‗
  ϽὈ

ςϽὺ
Ȣ (2.4) 

ʄʝʹʫʪʠʤ, ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʠ ʜʘ ʿʝ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʥʘʣʠʪʠʯʢʠʭ ʨʝʣʘʮʠʿʘ ʢʦʿʠʤʘ ʙʠ ʩʝ ʜʦ 

ʜʝʪʘˀʘ ʦʧʠʩʘʣʘ ʚʝʟʘ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ ʠ ʜʚʝ ʛʦʨʝʧʦʤʝʥʫʪʝ ʚʝʣʠʯʠʥʝ, ʠʘʢʦ ʥʝ ʥʝʤʦʛʫ˂ʝ, ʿʘʢʦ 

ʢʦʤʧʣʠʢʦʚʘʥʦ. ɿʙʦʛ ʪʦʛʘ ʦʚʘʿ ʧʦʩʪʫʧʘʢ ʥʝ˂ʝ ʙʠʪʠ ʧʨʠʢʘʟʠʚʘʥ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʋʤʝʩʪʦ 

ʪʦʛʘ ˂ʝ ʙʠʪʠ ʧʨʠʣʦʞʝʥʘ ʉʣʠʢʘ 2.2, ʥʘ ʢʦʿʦʿ ʩʫ ʦʚʠ ʦʜʥʦʩʠ ʜʝʤʦʥʩʪʨʠʨʘʥʠ ʛʨʘʬʠʯʢʠʤ ʧʫʪʝʤ. 

ʉʣʠʢʘ ʥʘ ʢʦʿʦʿ ʩʫ ʦʚʝ ʚʝʣʠʯʠʥʝ ʜʘʪʝ ʿʝ, ʫʟ ʩʘʛʣʘʩʥʦʩʪ ʘʫʪʦʨʘ, ʧʨʝʫʟʝʪʘ ʠʟ [84].  

  

ʉʣʠʢʘ 2.2. ʇʨʦʤʝʥʘ ʢʦʝʬʠʮʠʿʝʥʪʘ CP ʩʘ ʚʘʨʠʨʘˁʝʤ ʚʝʣʠʯʠʥʘ ɓ ʠ ɚ. [84] 
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ʅʘ ʉʣʠʮʠ 2.2 ʿʝ ʥʘ ʚʝʨʪʠʢʘʣʥʦʿ ʦʩʠ ʜʘʪʘ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ. ʍʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʩʫ 

ʧʦʩʚʝ˂ʝʥʝ ʜʚʝʤʘ ʚʝʣʠʯʠʥʘʤʘ ʦʜ ʢʦʿʠʭ ʦʥ ʟʘʚʠʩʠ. ʈʘʟʤʘʪʨʘˁʝʤ ʩʣʠʢʝ ʙʠ ʩʝ ʤʦʛʣʦ ʜʦ˂ʠ ʜʦ ʪʦʛʘ 

ʜʘ ʿʝ ʤʦʛʫ˂ʝ ʫʦʯʠʪʠ ʚʨʝʜʥʦʩʪʠ ʫʛʣʘ ʟʘʢʨʝʪʘˁʘ ʣʦʧʘʪʠʮʝ ʠ ʦʜʥʦʩʘ ʧʝʨʠʬʝʨʥʝ ʙʨʟʠʥʝ ʦʢʨʝʪʘˁʘ 

ʚʨʭʘ ʣʦʧʘʪʠʮʝ ʠ ʙʨʟʠʥʝ ʚʝʪʨʘ ʟʘ ʢʦʿʝ ʿʝ ʠʟʥʦʩ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ CP ʤʘʢʩʠʤʘʣʘʥ. ʉʘʤʠʤ ʪʠʤ 

ʩʝ, ʟʘ ʪʝ ʜʚʝ ʚʨʝʜʥʦʩʪʠ, ʠ ʢʦʥʚʝʨʟʠʿʘ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʫ ʤʝʭʘʥʠʯʢʫ ʦʜʚʠʿʘ ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ 

ʝʬʠʢʘʩʥʦʰ˂ʫ. ʊʘʯʢʘ ʢʦʿʘ ʧʨʝʜʩʪʘʚˀʘ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʜʝʬʠʥʠʩʘʥ ʟʘ ʦʧʪʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ 

ʧʨʝʦʩʪʘʣʠʭ ʧʦʢʘʟʘʪʝˀʘ ʿʝ ʥʘ ʉʣʠʮʠ 2.2 ʦʙʝʣʝʞʝʥʘ ʩʘ CPmax, ʜʦʢ ʩʫ ʩʘʤʠ ʨʝʣʝʚʘʥʪʥʠ ʧʘʨʘʤʝʪʨʠ 

ʦʟʥʘʯʝʥʠ ʩʘ ɓ0 ʠ ʩʘ ɚ0. ʂʦʥʘʯʥʦ, ʤʦʛʣʦ ʙʠ ʩʝ ʧʨʠʤʝʪʠʪʠ ʠ ʜʘ ʿʝ ʚʨʝʜʥʦʩʪ ɓ0 ʚʝʦʤʘ ʤʘʣʘ, ʪʝ ʩʝ, 

ʯʘʢ, ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠ ʜʘ ʿʝ ɓ0 å 0°. ʌʠʢʩʠʨʘˁʝʤ ɓ ʥʘ ʚʨʝʜʥʦʩʪ ʿʝʜʥʘʢʫ ʠʣʠ ʙʣʠʩʢʫ ʦʧʪʠʤʘʣʥʦʿ, 

ʤʦʛʣʘ ʙʠ ʩʝ ʜʦʙʠʪʠ ʫʧʨʦʰ˂ʝʥʘ ʟʘʚʠʩʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ ʦʜ ʬʘʢʪʦʨʘ ɚ, ʜʘʪʘ ʥʘ ʉʣʠʮʠ 2.3. 

ʉʘ ʉʣʠʢʝ 2.3 ʿʝ ʿʘʩʥʦ ʜʘ ʩʝ, ʧʦʰʪʦ ʢʦʝʬʠʮʠʿʝʥʪ ɚ, ʧʦ ʠʟʨʘʟʫ (2.4), ʧʨʝʜʩʪʘʚˀʘ ʬʫʥʢʮʠʿʫ ʙʨʟʠʥʝ 

ʚʝʪʨʘ ʠ ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʪʫʨʙʠʥʝ, ʟʘ ʩʚʘʢʫ ʙʨʟʠʥʫ ʚʝʪʨʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʦʧʩʝʛʫ ʤʦʞʝ ʧʨʦʥʘ˂ʠ 

ʠ ʙʨʟʠʥʘ ʦʙʨʪʘˁʘ ʪʫʨʙʠʥʝ ʧʨʠ ʢʦʿʦʿ ʚʘʞʠ ʜʘ ʿʝ ɚ = ɚ0. ʅʘʨʘʚʥʦ, ʟʘ ʦʚʦ ʿʝ ʧʨʝʜʫʩʣʦʚ ʠ ʜʘ ʪʫʨʙʠʥʘ 

ʨʘʩʧʦʣʘʞʝ ʤʦʛʫ˂ʥʦʰ˂ʫ ʨʘʜʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʙʨʟʠʥʘʤʘ ʦʙʨʪʘˁʘ. ʉʭʦʜʥʦ ʪʦʤʝ ʩʝ ʥʘ ʉʣʠʮʠ 2.4 

ʤʦʞʝ ʚʠʜʝʪʠ ʬʘʤʠʣʠʿʘ ʢʨʠʚʠʭ ʢʦʿʠʤʘ ʩʝ, ʟʘ ʨʘʟʣʠʯʠʪʝ ʙʨʟʠʥʝ ʚʝʪʨʘ, ʠʣʫʩʪʨʫʿʝ ʢʨʝʪʘˁʝ ʩʥʘʛʝ 

ʥʘ ʦʩʦʚʠʥʠ ʪʫʨʙʠʥʝ ʩʘ ʧʨʦʤʝʥʘʤʘ ˁ ʝʥʝ ʫʛʘʦʥʝ ʙʨʟʠʥʝ. ʇʦʜʝʙˀʘʥʝ ʪʘʯʢʝ ʥʘ ʩʣʠʮʠ ʦʙʝʣʝʞʘʚʘʿʫ 

ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʚʝʪʨʦʪʫʨʙʠʥʝ ʧʨʠ ʢʦʿʠʤʘ ʩʝ ʧʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʘʥ ʠʟʥʦʩ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ. 

ʂʘʦ ʠ ʉʣʠʢʘ 2.2, ʠ ʦʚʝ ʜʚʝ ʩʣʠʢʝ ʩʫ ʧʨʝʫʟʝʪʝ ʠʟ [84] ʫʟ ʫʩʤʝʥʫ ʩʘʛʣʘʩʥʦʩʪ ʘʫʪʦʨʘ ʪʝ ʢˁʠʛʝ. 

  

ʉʣʠʢʘ 2.3. ʇʨʦʤʝʥʘ ʢʦʝʬʠʮʠʿʝʥʪʘ CP ʩʘ ʚʘʨʠʨʘˁʝʤ ʚʝʣʠʯʠʥʝ ɚ ʟʘ ɓ å 0Á. [84] 

  

ʉʣʠʢʘ 2.4. ʂʨʠʚʝ ʩʥʘʛʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʙʨʟʠʥʝ ʦʙʨʪʘˁʘ ʪʫʨʙʠʥʝ ʠ ʙʨʟʠʥʝ ʚʝʪʨʘ. [84] 
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ʋ ʩʢʣʘʜʫ ʩʘ ʩʚʠʤʝ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʤ, ʦʚʠʤ ʜʠʿʘʛʨʘʤʦʤ ʿʝ ʿʦʰ ʿʝʜʘʥʧʫʪ ʧʦʪʚʨʹʝʥʦ ʪʦ ʜʘ ʩʝ 

ʟʘ ʩʚʘʢʫ ʙʨʟʠʥʫ ʚʝʪʨʘ ʥʘ ʣʦʢʘʮʠʿʠ ʦʜ ʠʥʪʝʨʝʩʘ ʤʦʞʝ ʧʨʦʥʘ˂ʠ ʪʘʢʚʘ ʫʛʘʦʥʘ ʙʨʟʠʥʘ ʦʢʨʝʪʘˁʘ 

ʪʫʨʙʠʥʝ ʟʘ ʢʦʿʫ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʤʘʢʩʠʤʘʣʘʥ. ʊʘʜʘ ʙʠ ʩʝ ʠ ʢʦʥʚʝʨʟʠʿʘ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ 

ʚʝʪʨʘ ʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ ʥʘ ʦʩʦʚʠʥʠ ʚʝʪʨʦʪʫʨʙʠʥʝ ʦʜʚʠʿʘʣʘ ʩʘ ʤʘʢʩʠʤʘʣʥʦʤ ʝʬʠʢʘʩʥʦʰ˂ʫ. 

ʀʧʘʢ, ʦʥʦ ʰʪʦ ʿʝ ʚʘʞʥʦ ʥʘʛʣʘʩʠʪʠ ʿʝ ʜʘ ʦʚʘʢʘʚ ʧʨʠʥʮʠʧ ʥʠʿʝ ʤʦʛʫ˂ʝ ʧʨʠʤʝˁʠʚʘʪʠ ʫʥʝʜʦʛʣʝʜ, 

ʚʝ˂ ʜʘ ʧʦʩʪʦʿʝ ʜʨʫʛʘ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʧʦʰʪʦʚʘʪʠ ʢʘʢʦ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʦ ʩʠʛʫʨʘʥ ʠ 

ʧʦʫʟʜʘʥ ʨʘʜ ʚʝʪʨʦʪʫʨʙʠʥʝ. ʇʨʠʪʦʤ ʿ ʝ ʿʝʜʥʦ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʦʛʨʘʥʠʯʝˁʘ ʦʥʦ ʜʘ ʩʥʘʛʘ ʥʘ ʚʨʘʪʠʣʫ 

ʪʫʨʙʠʥʝ ʥʝ ʩʤʝ ʜʘ ʧʨʝʤʘʰʠ ˁʝʥʫ ʥʘʟʠʚʥʫ ʩʥʘʛʫ. ʆʚʦ ʙʠ ʩʝ, ʟʘ ʤʘʢʩʠʤʘʣʥʠ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ, 

ʜʦʛʦʜʠʣʦ ʧʨʠ ʙʨʟʠʥʠ ʚʝʪʨʘ ʢʦʿʘ ʿʝ ʿʝʜʥʘʢʘ ʥʦʤʠʥʘʣʥʦʿ. ʆʜʘʚʜʝ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʩʝ, ʧʨʠ ʙʨʟʠʥʘʤʘ 

ʚʝʪʨʘ ʚʝ˂ʠʤ ʦʜ ʥʦʤʠʥʘʣʥʝ, ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʥʘʛʝ ʤʦʨʘʣʘ ʦʛʨʘʥʠʯʠʪʠ ʢʘʢʦ ʙʠ ʩʝ ʠʟʥʦʩ 

ʩʥʘʛʝ ʥʘ ʚʨʘʪʠʣʫ ʟʘʜʨʞʘʦ ʫ ʧʨʠʭʚʘʪˀʠʚʦʤ ʦʧʩʝʛʫ. ʀʜʝʘʣʥʦ ʙʠ ʙʠʣʦ, ʟʘ ʦʚʘʢʚʝ ʙʨʟʠʥʝ ʚʝʪʨʘ, ʜʘ 

ʩʝ ʩʥʘʛʘ ʥʘ ʚʨʘʪʠʣʫ ʚʝʪʨʦʪʫʨʙʠʥʝ ʦʜʨʞʘʚʘ ʥʘ ʧʨʠʙʣʠʞʥʦ ʥʦʤʠʥʘʣʥʦʤ ʠʟʥʦʩʫ. ʊʦ ʙʠ ʧʦʪʨʘʿʘʣʦ 

ʜʦ ʪʨʝʥʫʪʢʘ ʜʦʢ ʙʨʟʠʥʘ ʚʝʪʨʘ ʥʝ ʧʨʝʹʝ ʛʦʨˁʫ ʛʨʘʥʠʮʫ. ʅʘʢʦʥ ʰʪʦ ʙʨʟʠʥʘ ʚʝʪʨʘ ʧʦʩʪʘʥʝ ʚʝ˂ʘ 

ʦʜ ʪʝ ʛʨʘʥʠʮʝ, ʫ ʩʣʫʯʘʿʫ ʫ ʢʦʤ ʪʫʨʙʠʥʘ ʦʩʪʘʿʝ ʫ ʧʦʛʦʥʫ, ʤʦʛʣʦ ʙʠ ʜʦ˂ʠ ʜʦ ˁʝʥʠʭ ʤʝʭʘʥʠʯʢʠʭ 

ʦʰʪʝ˂ʝˁʘ. ʋʢʦʣʠʢʦ ʙʠ ʩʝ ʩʘʜʘ ʫʟʝʣʦ ʫ ʦʙʟʠʨ ʜʘ ʚʝʪʨʦʪʫʨʙʠʥʘ ʥʠʿʝ ʫ ʩʪʘˁʫ ʜʘ ʨʘʜʠ ʧʨʠ ʚʝʦʤʘ 

ʥʠʩʢʠʤ ʙʨʟʠʥʘʤʘ ʚʝʪʨʘ, ʜʦʰʣʦ ʙʠ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʧʦʩʪʦʿʝ ʪʨʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʙʨʟʠʥʝ ʚʝʪʨʘ 

ʢʦʿʝ ʜʝʬʠʥʠʰʫ ʠʜʝʘʣʥʫ ʢʨʠʚʫ ʩʥʘʛʝ ʚʝʪʨʦʪʫʨʙʠʥʝ. ʊʝ ʙʨʟʠʥʝ ʩʫ: 

- ʄʠʥʠʤʘʣʥʘ ʨʘʜʥʘ ʙʨʟʠʥʘ ʚʝʪʨʘ (ʝʥʛ. cut-in wind speed), ʟʘ ʢʦʿʫ ˂ʝ ʩʝ ʜʘˀʝ ʫ ʜʠʩʝʨʪʘʮʠʿʠ 

ʢʦʨʠʩʪʠʪʠ ʦʟʥʘʢʘ vvet.min.. ʆʚʘ ʙʨʟʠʥʘ ʚʝʪʨʘ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʤʘˁʫ ʙʨʟʠʥʫ ʚʝʪʨʘ ʧʨʠ ʢʦʿʦʿ 

ʩʝ ʦʪʧʦʯʠˁʝ ʩʘ ʧʨʦʠʟʚʦʜˁʦʤ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫʟ ʧʦʤʦ˂ ʚʝʪʨʦʪʫʨʙʠʥʝ. ɿʘ ʪʠʧʠʯʥʝ 

ʚʝʪʨʦʪʫʨʙʠʥʝ ʩʝ ʦʚʘ ʚʨʝʜʥʦʩʪ ʙʨʟʠʥʝ ʚʝʪʨʘ ʥʘʣʘʟʠ ʫ ʦʧʩʝʛʫ ʦʜ 2 ʜʦ 4 m/s. 

- ʅʦʤʠʥʘʣʥʘ ʨʘʜʥʘ ʙʨʟʠʥʘ ʚʝʪʨʘ (ʝʥʛ. nominal wind speed), ʢʦʿʘ ˂ʝ ʫ ʥʘʩʪʘʚʢʫ ʜʠʩʝʨʪʘʮʠʿʝ 

ʙʠʪʠ ʦʟʥʘʯʘʚʘʥʘ ʩʘ vvet.n.. ʆʚʘ ʙʨʟʠʥʘ ʚʝʪʨʘ ʧʨʝʜʩʪʘʚˀʘ ʦʥʫ ʙʨʟʠʥʫ ʚʝʪʨʘ ʧʨʠ ʢʦʿʦʿ, ʘʢʦ 

ʩʝ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʜʨʞʠ ʥʘ ʤʘʢʩʠʤʘʣʥʦʤ ʠʟʥʦʩʫ, ʩʥʘʛʘ ʥʘ ʚʨʘʪʠʣʫ ʚʝʪʨʦʪʫʨʙʠʥʝ 

ʜʦʩʪʠʞʝ ʩʚʦʿʫ ʥʦʤʠʥʘʣʥʫ ʚʨʝʜʥʦʩʪ. ʆʙʠʯʥʦ ʩʝ ʥʘʣʘʟʠ ʫ ʦʧʩʝʛʫ ʦʜ 10 ʜʦ 13 m/s. 

- ʄʘʢʩʠʤʘʣʥʘ ʨʘʜʥʘ ʙʨʟʠʥʘ ʚʝʪʨʘ (ʝʥʛ. cut-out wind speed), ʢʦʿa ˂ ʝ ʫ ʥʘʩʪʘʚʢʫ ʜʠʩʝʨʪʘʮʠʿʝ 

ʙʠʪʠ ʦʙʝʣʝʞʘʚʘʥʘ ʩʘ vvet.max.. ʆʚʘ ʙʨʟʠʥʘ ʧʨʝʜʩʪʘʚˀʘ ʙʨʟʠʥʫ ʚʝʪʨʘ ʧʨʠ ʢʦʿʦʿ ʩʝ ʪʫʨʙʠʥʘ 

ʟʘʫʩʪʘʚˀʘ ʜʘ ʙʠ ʩʝ ʠʟʙʝʛʣʘ ˁʝʥʘ ʤʝʭʘʥʠʯʢʘ ʦʰʪʝ˂ʝˁʘ. ʊʠʧʠʯʥʦ ʿʝ ʦʚʘ ʚʨʝʜʥʦʩʪ ʿʝʜʥʘʢʘ 

25 m/s, ʤʘʜʘ ʧʦʩʪʦʿʝ ʧʨʘʢʪʠʯʥʠ ʩʣʫʯʘʿʝʚʠ ʢʦʜ ʢʦʿʠʭ ʤʦʞʝ ʠ˂ʠ ʯʘʢ ʠ ʜʦ 30 m/s. 

ʉʘʜʘ ʿʝ ʤʦʛʫ˂ʝ ʩʢʠʮʠʨʘʪʠ ʠ ʠʜʝʘʣʥʫ ʢʨʠʚʫ ʩʥʘʛʝ ʪʫʨʙʠʥʝ, ʜʘʪʫ ʥʘ ʉʣʠʮʠ 2.5. ʊʫ ʩʫ ʦʙʝʣʝʞʝʥʝ 

ʢʘʢʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʙʨʟʠʥʝ ʚʝʪʨʘ, ʪʘʢʦ ʠ ʥʦʤʠʥʘʣʥʘ ʩʥʘʛʘ ʥʘ ʚʨʘʪʠʣʫ ʚʝʪʨʦʪʫʨʙʠʥʝ. ʀ ʦʚʘ 

ʩʣʠʢʘ ʿʝ, ʢʘʦ ʠ ʪʨʠ ʩʣʠʢʝ ʢʦʿʝ ʩʫ ʿʦʿ ʧʨʝʪʭʦʜʠʣʝ, ʧʨʝʫʟʝʪʘ ʠʟ [84] ʫʟ ʫʩʤʝʥʫ ʩʘʛʣʘʩʥʦʩʪ ʘʫʪʦʨʘ.  

  

ʉʣʠʢʘ 2.5. ʀʜʝʘʣʥʘ ʢʨʠʚʘ ʩʥʘʛʝ ʚʝʪʨʦʪʫʨʙʠʥʝ. [84] 
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ʅʘ ʦʚʦʤ ʜʠʿʘʛʨʘʤʫ ʩʫ, ʫʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʙʨʟʠʥʝ ʚʝʪʨʘ, ʦʟʥʘʯʝʥʝ ʠ ʯʝʪʠʨʠ ʟʘʩʝʙʥʝ ʟʦʥʝ. ʉʚʘʢʘ 

ʦʜ ʟʦʥʘ ʦʜʛʦʚʘʨʘ ʧʦ ʿʝʜʥʦʿ ʦʜ ʟʘʢʦʥʠʪʦʩʪʠ ʧʨʝʤʘ ʢʦʿʠʤʘ ʩʝ ʩʥʘʛʘ ʪʫʨʙʠʥʝ ʤʝˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʙʨʟʠʥʝ ʚʝʪʨʘ. ʂʨʘʪʘʢ ʦʧʠʩ ʦʚʠʭ ʟʦʥʘ ʠ ʧʨʘʚʠʣʘ ʢʦʿʘ ʫ ˁʠʤʘ ʚʘʞʝ ʿʝ ʜʘʪ ʫ ʥʘʩʪʘʚʢʫ: 

- ɿʦʥʘ I: ʟʦʥʘ ʫ ʢʦʿʦʿ ʿʝ ʙʨʟʠʥʘ ʚʝʪʨʘ ʤʘˁʘ ʦʜ ʤʠʥʠʤʘʣʥʝ ʨʘʜʥʝ ʙʨʟʠʥʝ ʚʝʪʨʘ, ʫ ʩʢʣʘʜʫ ʩʘ 

ʯʠʤ ʫ ʦʚʦʿ ʟʦʥʠ ʥʠʿʝ ʤʦʛʫ˂ʝ ʧʨʦʠʟʚʦʜʠʪʠ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ ʢʦʨʠʰ˂ʝˁʝʤ ʪʫʨʙʠʥʝ, ʪʝ 

ʿʝ ˁʝʥʘ ʩʥʘʛʘ, ʧʦ ʧʨʝʪʭʦʜʥʠʤ ʧʦʿʘʰˁʝˁʠʤʘ, ʿʝʜʥʘʢʘ ʥʫʣʪʦʿ ʚʨʝʜʥʦʩʪʠ; 

- ɿʦʥʘ II: ʟʦʥʘ ʫ ʢʦʿʦʿ ʩʝ ʙʨʟʠʥʘ ʥʘʣʘʟʠ ʫ ʦʧʩʝʛʫ ʠʟʤʝʹʫ ʤʠʥʠʤʘʣʥʝ ʨʘʜʥʝ ʠ ʥʘʟʠʚʥʝ ʙʨʟʠʥʝ 

ʚʝʪʨʘ, ʪʘʢʦ ʜʘ ʿʝ ʫ ʦʚʦʿ ʟʦʥʠ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʤʦʛʫ˂ʝ ʦʜʨʞʘʚʘʪʠ ʥʘ ʤʘʢʩʠʤʫʤʫ ʢʘʢʦ 

ʙʠ ʩʝ ʧʦʩʪʠʛʣʘ ʥʘʿʚʝ˂ʘ ʤʦʛʫ˂ʘ ʝʬʠʢʘʩʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʚʝʪʨʘ, ʜʦʢ ʩʝ 

ʩʥʘʛʘ ʪʫʨʙʠʥʝ ʤʦʞʝ ʦʜʨʝʜʠʪʠ ʧʨʝʤʘ ʠʟʨʘʟʫ (2.3), ʫʟ ʫʚʘʞʘʚʘˁʝ ʪʦʛʘ ʜʘ ʿʝ CP = CPmax; 

- ɿʦʥʘ III: ʟʦʥʘ ʫ ʢʦʿʦʿ ʩʝ ʙʨʟʠʥʘ ʚʝʪʨʘ ʥʘʣʘʟʠ ʫ ʦʧʩʝʛʫ ʦʜ ʥʦʤʠʥʘʣʥʝ ʜʦ ʤʘʢʩʠʤʘʣʥʝ ʨʘʜʥʝ 

ʙʨʟʠʥʝ ʚʝʪʨʘ, ʧʨʝʤʘ ʯʝʤʫ ʿʝ ʫ ʦʚʦʿ ʟʦʥʠ ʧʦʪʨʝʙʥʦ ʩʤʘˁʠʚʘʪʠ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʢʘʢʦ ʙʠ 

ʩʝ ʩʧʨʝʯʠʣʘ ʧʦʿʘʚʘ ʩʥʘʛʝ ʚʝʪʨʦʪʫʨʙʠʥʝ ʚʝ˂ʝ ʦʜ ʥʦʤʠʥʘʣʥʝ ʚʨʝʜʥʦʩʪʠ, ʪʘʢʦ ʜʘ ʩʝ ʤʦʞʝ 

ʩʤʘʪʨʘʪʠ ʜʘ ʿʝ ʫ ʦʚʦʿ ʟʦʥʠ ʩʥʘʛʘ ʪʫʨʙʠʥʝ ʿʝʜʥʘʢʘ ʥʦʤʠʥʘʣʥʦʿ ʚʨʝʜʥʦʩʪʠ ʪʝ ʩʥʘʛʝ; 

- ɿʦʥʘ IV: ʟʦʥʘ ʫ ʢʦʿʦʿ ʿʝ ʙʨʟʠʥʘ ʚʝʪʨʘ ʚʝ˂ʘ ʦʜ ʤʘʢʩʠʤʘʣʥʝ ʜʦʟʚʦˀʝʥʝ ʨʘʜʥʝ ʙʨʟʠʥʝ, ʪʘʢʦ 

ʜʘ ʩʝ ʫ ʦʚʦʿ ʟʦʥʠ ʪʫʨʙʠʥʘ ʟʘʫʩʪʘʚˀʘ ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʝ ʝʚʝʥʪʫʘʣʥʝ ʭʘʚʘʨʠʿʝ ʥʘ ˁʦʿ, ʪʘʢʦ 

ʜʘ ʿʝ ˁʝʥʘ ʩʥʘʛʘ ʫ ʦʚʦʿ ʟʦʥʠ ʧʦʥʦʚʦ ʿʝʜʥʘʢʘ ʥʫʣʠ. 

ʂʘʢʦ ʿʝ ʚʝ˂ ʧʦʿʘʰˁʝʥ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ ʜʨʞʠ ʥʘ ʤʘʢʩʠʤʘʣʥʦʤ ʠʟʥʦʩʫ ʫ ɿʦʥʠ 

II, ʧʨʝʦʩʪʘʿʝ ʿʦʰ ʜʘ ʩʝ ʧʨʝʮʠʟʠʨʘ ʥʘʯʠʥ ʢʦʥʪʨʦʣʝ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʥʝ ʙʠ ʣʠ ʩʝ ʩʥʘʛʘ ʫ ɿʦʥʠ III  

ʦʜʨʞʘʚʘʣʘ ʥʘ ʥʦʤʠʥʘʣʥʦʿ ʚʨʝʜʥʦʩʪʠ. ʋ ʦʚʝ ʩʚʨʭʝ ʩʝ ʫ ʧʨʘʢʩʠ ʥʘʿʯʝʰ˂ʝ ʧʨʠʤʝˁʫʿʝ ʫʧʨʘʚˀʘˁʝ 

ʧʨʦʤʝʥʦʤ ʫʛʣʘ ʣʦʧʘʪʠʮʘ ʪʫʨʙʠʥʝ (ʝʥʛ. pitch control). ʆʚʘ ʢʦʥʪʨʦʣʘ ʩʝ ʩʧʨʦʚʦʜʠ ʭʠʜʨʘʫʣʠʯʥʠʤ 

ʩʝʨʚʦ ʤʦʪʦʨʠʤʘ, ʧʦʩʪʘʚˀʝʥʠʤ ʫ ʢʦʨʝʥʫ ʩʚʘʢʝ ʦʜ ʣʦʧʘʪʠʮʘ. ʆʩʥʦʚʥʠ ʧʦʩʪʫʣʘʪ ʥʘ ʢʦʤʝ ʧʦʯʠʚʘ 

ʦʚʘʿ ʚʠʜ ʢʦʥʪʨʦʣʝ ʿʝ ʪʦ ʜʘ ʩʝ ʢʦʝʬʠʮʠʿʝʥʪ ʩʥʘʛʝ, ʘʢʦ ʿʝ ʪʦ ʮʠˀ, ʤʦʞʝ ʦʙʦʨʠʪʠ ʧʦʤʦ˂ʫ ʧʨʦʤʝʥʝ 

(ʫʚʝ˂ʘˁʘ) ʫʛʣʘ ɓ, ʯʠʤʝ ʦʚʘʿ ʫʛʘʦ ʩʚʝ ʚʠʰʝ ʦʜʩʪʫʧʘ ʦʜ ʦʧʪʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ɓ0. ʊʠʤʝ ʩʝ ʩʤʘˁʫʿʝ 

ʝʬʠʢʘʩʥʦʩʪ ʢʦʥʚʝʨʟʠʿʝ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʚʝʪʨʘ. ʀʘʢʦ, ʧʦ ʥʝʢʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʜʦ ʯʘʢ 23% 

ʪʨʘʿʘˁʘ ʥʝʧʣʘʥʠʨʘʥʠʭ ʠʩʧʘʜʘ ʚʝʪʨʦʘʛʨʝʛʘʪʘ ʩʘ ʤʨʝʞʝ ʜʦʣʘʟʠ ʫʩʣʝʜ ʢʚʘʨʦʚʘ ʥʘ ʢʦʤʧʦʥʝʥʪʘʤʘ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚˀʘˁʘ ʧʨʦʤʝʥʦʤ ʫʛʣʘ ʣʦʧʘʪʠʮʘ [85], ʦʚʘʿ ʚʠʜ ʫʧʨʘʚˀʘˁʘ ʿʝ ʰʠʨʦʢʦ ʧʨʠʭʚʘ˂ʝʥ ʫ 

ʧʨʘʢʩʠ. ʊʦʤʝ ʜʦʧʨʠʥʦʩʝ ʢʘʢʦ ʙʨʟʠʥʘ ʠ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʢʦʿʫ ʦʚʘʿ ʩʠʩʪʝʤ ʛʘʨʘʥʪʫʿʝ, ʪʘʢʦ ʠ ʦʧʮʠʿʘ 

ʟʘʜʨʞʘʚʘˁʘ ʩʥʘʛʝ ʪʫʨʙʠʥʝ ʥʘ ʥʦʤʠʥʘʣʥʦʿ ʚʨʝʜʥʦʩʪʠ. ʅʘ ʉʣʠʮʠ 2.6 ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʟʘʚʠʩʥʦʩʪ 

ʩʥʘʛʝ ʚʝʪʨʦʪʫʨʙʠʥʝ ʦʜ ʙʨʟʠʥʝ ʚʝʪʨʘ ʢʦʿʘ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ ʥʘʩʪʘʚʢʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

  

ʉʣʠʢʘ 2.6. ʊʠʧʠʯʥʠ ʜʠʿʘʛʨʘʤ ʧʨʦʠʟʚʦʜˁʝ ʚʝʪʨʦʪʫʨʙʠʥʝ. 
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2.2. ʈʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ʩʚʝʪʫ 

ʅʘʢʦʥ ʜʝʬʠʥʠʩʘˁʘ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘ ʨʘʜʘ ʪʫʨʙʠʥʘ ʠ ʦʜʣʠʢʘ ʥʘʿʨʘʩʧʨʦʩʪʨʘˁʝʥʠʿʝ ʪʝʭʥʠʢʝ 

ʥʘʤʝˁʝʥʝ ʢʦʥʪʨʦʣʠʩʘˁʫ ˁʠʭʦʚʝ ʩʥʘʛʝ, ʥʘʨʝʜʥʠ ʢʦʨʘʢ ʧʨʝʜʩʪʘʚˀʘ ʩʘʛʣʝʜʘʚʘˁʝ ʜʦʩʘʜʘʰˁʝʛ 

ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ʩʚʝʪʫ ʠ ʪʝʥʜʝʥʮʠʿʘ ʧʨʝʤʘ ʢʦʿʠʤʘ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʩʝ ʦʚʘʿ ʨʘʟʚʦʿ ʥʘʩʪʘʚʠ. 

ʂʘʢʦ ʿʝ ʝʢʦʣʦʰʢʠ ʘʩʧʝʢʪ ʦʚʦʛ ʧʨʦʮʝʩʘ ʚʝ˂ ʧʦʤʠˁʘʥ ʫ ʫʚʦʜʥʦʤ ʩʝʛʤʝʥʪʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʦʚʜʝ 

˂ʝ ʚʠʰʝ ʧʘʞˁʝ ʙʠʪʠ ʧʦʩʚʝ˂ʝʥʦ ʪʝʭʥʠʯʢʦʿ ʪʘʯʢʠ ʛʣʝʜʠʰʪʘ. ʇʨʠʪʦʤ ʿʝ ʧʨʚʘ ʩʪʘʚʢʘ ʢʦʿʫ ʙʠ ʙʠʣʦ 

ʧʦʪʨʝʙʥʦ ʠʩʪʘ˂ʠ ʫʪʠʮʘʿ ʢʦʿʠ ʿʝ ʧʦʨʘʩʪ ʥʘʟʠʚʥʝ ʩʥʘʛʝ ʟʘʩʝʙʥʠʭ ʪʫʨʙʠʥʘ ʠʤʘʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʫʜʝʣʘ 

ʢʦʿʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʟʘʫʟʠʤʘʿʫ ʫ ʧʨʦʠʟʚʦʜʥʦʤ ʧʦʨʪʬʝˀʫ ʥʝʢʦʛ ʩʠʩʪʝʤʘ. ʇʦʟʥʘʪʘ ʿʝ ʯʠˁʝʥʠʮʘ 

ʜʘ ʿʝ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʧʘʨʢʦʚʘ ʦʛʨʘʥʠʯʝʥʦ ʠ ʧʨʦʩʪʦʨʦʤ ʥʘ ʢʦʤʝ ʩʝ ʪʠ ʢʘʧʘʮʠʪʝʪʠ ʤʦʛʫ ʛʨʘʜʠʪʠ. 

ʇʨʠʪʦʤ ʤʦʨʘ ʙʠʪʠ ʠʩʧʫˁʝʥʘ ʥʝʟʘʥʝʤʘʨˀʠʚʘ ʢʦʣʠʯʠʥʘ ʫʩʣʦʚʘ, ʦʜ ʙʝʟʙʝʜʥʦʩʪʠ ʟʘ ʞʠʚʦʪʠˁʝ ʫ 

ʦʙʣʘʩʪʠ ʫ ʢʦʿʦʿ ʩʝ ʝʣʝʢʪʨʘʥʘ ʛʨʘʜʠ, ʩʚʝ ʜʦ ʙʨʟʠʥʝ ʚʝʪʨʘ ʢʦʿʘ ʿʝ ʜʦʚʦˀʥʘ ʜʘ ʛʘʨʘʥʪʫʿʝ ʝʬʠʢʘʩʘʥ 

ʨʘʜ ʪʫʨʙʠʥʘ. ʉʭʦʜʥʦ ʪʦʤʝ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʠ ʜʘ ʧʦʚʝ˂ʘˁʝ ʥʦʤʠʥʘʣʥʝ ʩʥʘʛʝ ʧʦʿʝʜʠʥʘʯʥʝ 

ʪʫʨʙʠʥʝ ʜʦʚʦʜʠ ʜʦ ʚʝ˂ʝ ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʝ ʢʦʿʘ ʩʝ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʥʘ ʥʝʢʦʿ ʧʦʚʨʰʠʥʠ, ʢʘʦ ʠ ʜʦ 

ʙʦˀʝ ʠʩʢʦʨʠʰ˂ʝʥʦʩʪʠ ʧʨʦʩʪʦʨʘ ʨʘʩʧʦʣʦʞʠʚʦʛ ʟʘ ʧʦʜʠʟʘˁʝ ʪʘʢʚʠʭ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ. 

ʇʨʚʘ ʚʝʪʨʦʪʫʨʙʠʥʘ ʥʘʤʝˁʝʥʘ ʧʨʦʠʟʚʦʜˁʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʧʦʿʘʚʠʣʘ ʩʝ ʫ ʐʢʦʪʩʢʦʿ, ʢʨʘʿʝʤ 

19. ʚʝʢʘ. ɽʥʝʨʛʠʿʘ ʛʝʥʝʨʠʩʘʥʘ ʧʦʤʦ˂ʫ ʪʝ ʪʫʨʙʠʥʝ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʧʫˁʝˁʝ ʘʢʫʤʫʣʘʪʦʨʘ, ʢʘʦ ʠ 

ʟʘ ʦʩʚʝʪˀʘʚʘˁʝ ʢʫ˂ʝ ʧʨʦʥʘʣʘʟʘʯʘ [86]. ʆʜ ʪʦʛ ʪʨʝʥʫʪʢʘ ʧʘ ʜʦ ʜʘʥʘʩ, ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʪʫʨʙʠʥʘ 

ʿʝ, ʫʟ ʧʨʝʢʠʜʝ, ʛʦʪʦʚʦ ʥʝʧʨʝʩʪʘʥʦ ʨʘʩʣʘ, ʧʨʠ ʯʝʤʫ jʝ ʦʚʘ ʪʝʥʜʝʥʮʠʿʘ ʫ ʧʦʩʣʝʜˁʠʭ ʯʝʪʨʜʝʩʝʪʘʢ 

ʛʦʜʠʥʘ ʜʘʪʘ ʥʘ ʉʣʠʮʠ 2.7. ʇʦʜʘʮʠ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʿʝ ʢʨʝʠʨʘʥ ʦʚʘʿ ʜʠʿʘʛʨʘʤ ʩʫ ʫʟʝʪʠ ʠʟ [87]. ɿʘ 

ʦʚʫ ʩʣʠʢʫ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʪʘ˂ʠ ʜʚʝ ʩʪʚʘʨʠ. ʇʨʚʦ ʿʝ ʪʦ ʜʘ ʩʝ ʠʥʩʪʘʣʠʩʘʥʠ ʢʘʧʘʮʠʪʝʪ ʿʝʜʥʝ ʪʫʨʙʠʥʝ 

ʦʜ 20 MW, ʢʦʿʠ ʿʝ ʥʝʢʘʜʘ ʜʝʣʦʚʘʦ ʥʝʜʦʩʪʠʞʥʦ, ʩʘ ʜʘʥʘʰˁʝ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʤʦʞʝ ʧʦʩʤʘʪʨʘʪʠ 

ʢʘʦ ʩʘʩʚʠʤ ʨʘʟʫʤʘʥ ʮʠˀ. ʆʚʦ ʧʦʩʝʙʥʦ ʜʦʙʠʿʘ ʥʘ ʟʥʘʯʘʿʫ ʫʢʦʣʠʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʩʝ ʥʘ 

ʢʦʤʝʨʮʠʿʘʣʥʦʤ ʪʨʞʠʰʪʫ ʚʝ˂ ʛʦʜʠʥʘʤʘ ʤʦʛʫ ʧʨʦʥʘ˂ʠ ʪʫʨʙʠʥʝ ʥʦʤʠʥʘʣʥʝ ʩʥʘʛʝ ʿʝʜʥʘʢʝ 11 MW 

[88], ʢʘʦ ʠ ʪʦ ʜʘ ʩʫ ʫ 2023. ʛʦʜʠʥʠ ʧʦ ʧʨʚʠ ʧʫʪ ʫ ʧʦʛʦʥ ʩʪʘʚˀʝʥʝ ʪʫʨʙʠʥʝ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ 

ʦʜ ʧʦ 16 MW [89-90]. ʇʦʩʝʙʥʦ ʿʝ ʟʘʥʠʤˀʠʚʦ ʠʩʪʘ˂ʠ ʯʠˁʝʥʠʮʫ ʜʘ ʿʝ ʿʝʜʥʘ ʦʜ ʪʠʭ ʪʫʨʙʠʥʘ ʪʦʢʦʤ 

ʩʝʧʪʝʤʙʨʘ 2023. ʛʦʜʠʥʝ ʧʦʩʪʘʚʠʣʘ ʨʝʢʦʨʜʥʫ ʚʨʝʜʥʦʩʪ ʜʥʝʚʥʝ ʧʨʦʠʟʚʦʜˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 

ʧʦʤʦ˂ʫ ʿʝʜʥʝ ʚʝʪʨʦʪʫʨʙʠʥʝ. ʇʦʤʦ˂ʫ ʦʚʝ ʪʫʨʙʠʥʝ ʿʝ, ʥʘʠʤʝ, 1. ʩʝʧʪʝʤʙʨʘ ʛʝʥʝʨʠʩʘʥʦ ʯʘʢ 384,1 

MWh. ʆʚʠʤʝ ʿʝ ʧʨʝʪʭʦʜʥʦ ʚʘʞʝ˂ʠ ʨʝʢʦʨʜ ʫ ʪʦʿ ʢʘʪʝʛʦʨʠʿʠ ʥʘʜʤʘʰʝʥ ʟʘ ʚʠʰʝ ʦʜ 20 MWh [91]. 

  

ʉʣʠʢʘ 2.7. ʍʨʦʥʦʣʦʰʢʠ ʧʦʨʘʩʪ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʪʫʨʙʠʥʘ. 
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ɼʨʫʛʘ ʙʠʪʥʘ ʯʠˁʝʥʠʮʘ ʚʝʟʘʥʘ ʟʘ ʦʚʫ ʩʣʠʢʫ ʿʝʩʪʝ ʜʘ ʥʠʿʝʜʥʘ ʦʜ ʧʨʠʢʘʟʘʥʠʭ ʪʫʨʙʠʥʘ ʫ ʜʦʛʣʝʜʥʦʿ 

ʙʫʜʫ˂ʥʦʩʪʠ ʥʝ˂ʝ ʙʠʪʠ ʧʦʩʪʘʚˀʝʥʘ ʥʘ ʢʦʧʥʫ, ʧʦʰʪʦ ʩʝ ʩʚʝ ʪʫʨʙʠʥʝ ʧʦʤʝʥʫʪʝ ʫ ʧʘʩʫʩʫ ʧʨʝ ʩʣʠʢʝ 

ʧʦʩʪʘʚˀʘʿʫ ʠʩʢˀʫʯʠʚʦ ʥʘ ʚʦʜʠ. ʇʦʰʪʦ ʩʫ ʟʘ ʦʙʣʘʩʪ ʠʩʪʨʘʞʠʚʘˁʘ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʦʜ ʜʘʣʝʢʦ 

ʚʝ˂ʝʛ ʠʥʪʝʨʝʩʘ ʦʥʝ ʪʫʨʙʠʥʝ ʢʦʿʝ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʥʘ ʢʦʧʥʫ, ʤʦʨʘ ʩʝ ʥʘʛʣʘʩʠʪʠ ʪʦ ʜʘ ʩʝ ʦʚʝ ʪʫʨʙʠʥʝ 

ʦʜʣʠʢʫʿʫ ʥʝʰʪʦ ʥʠʞʠʤ ʥʦʤʠʥʘʣʥʠʤ ʩʥʘʛʘʤʘ. ʅʘʨʘʚʥʦ, ʠ ʤʝʹʫ ʪʫʨʙʠʥʘʤʘ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʥʘ 

ʢʦʧʥʫ ʩʝ ʤʦʛʫ ʧʨʦʥʘ˂ʠ ʤʦʜʝʣʠ ʚʨʝʜʥʠ ʧʦʤʝʥʘ ʫ ʦʚʦʿ ʜʠʩʢʫʩʠʿʠ, ʧʨʠ ʯʝʤʫ ʙʠ ʪʫ, ʧʨʝ ʩʚʝʛʘ, ʙʠʣʦ 

ʧʦʪʨʝʙʥʦ ʠʟʜʚʦʿʠʪʠ ʤʦʜʝʣ ʥʦʤʠʥʘʣʥʝ ʩʥʘʛʝ ʦʜ 7,5 MW. ʊʘʿ ʤʦʜʝʣ ʿʝ ʙʠʦ ʥʘʿʚʝ˂ʠ ʤʦʜʝʣ ʦʚʘʢʚʠʭ 

ʪʫʨʙʠʥʘ ʠʢʘʜ ʜʦʩʪʫʧʘʥ ʫ ʩʪʘʥʜʘʨʜʥʦʿ ʧʨʦʜʘʿʠ [92], ʘʣʠ ʿʝ, ʥʘʢʦʥ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʢʚʘʨʦʚʘ ʢʦʿʠ ʩʫ 

ʩʝ ʜʝʰʘʚʘʣʠ ʥʘ ʝʣʝʢʪʨʘʥʘʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʙʠʦ ʧʨʠʤʝˁʝʥ [93], ʧʦʚʫʯʝʥ ʩʘ ʪʨʞʠʰʪʘ [94]. ʅʘʿʚʝ˂ʠ 

ʧʨʦʪʦʪʠʧ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʥʘ ʢʦʤʝ ʩʝ ʪʨʝʥʫʪʥʦ ʨʘʜʠ ʿʝʩʪʝ ʦʥʘʿ ʥʦʤʠʥʘʣʥʝ ʩʥʘʛʝ ʿʝʜʥʘʢʝ 12 MW, 

ʥʘʿʘʚˀʝʥ ʪʦʢʦʤ 2023. ʛʦʜʠʥʝ ʦʜ ʩʪʨʘʥʝ ʿʝʜʥʝ ʦʜ ʚʦʜʝ˂ʠʭ ʢʦʤʧʘʥʠʿʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ [95]. 

ʇʦʩʣʝ ʨʘʟʤʘʪʨʘˁʘ ʪʨʝʥʫʪʥʦ ʜʦʩʪʫʧʥʠʭ ʩʥʘʛʘ ʟʘʩʝʙʥʠʭ ʚʝʪʨʦʪʫʨʙʠʥʘ, ʥʘʨʝʜʥʠʤ ʢʦʨʘʢʦʤ ʙʠ ʩʝ 

ʤʦʛʣʦ ʩʤʘʪʨʘʪʠ ʩʘʛʣʝʜʘʚʘˁʝ ʢʘʢʦ ʢʦʤʧʣʝʪʠʨʘʥʠʭ, ʪʘʢʦ ʠ ʘʢʪʫʝʣʥʠʭ ʠʜʝʿʘ ʠ ʧʨʦʿʝʢʘʪʘ ʠʟʛʨʘʜˁʝ 

ʚʝʪʨʦʧʘʨʢʦʚʘ ʢʦʿʠ ʜʨʞʝ (ʠʣʠ ˂ʝ ʪʝʢ ʜʨʞʘʪʠ) ʚʦʜʝ˂ʘ ʤʝʩʪʘ ʥʘ ʣʠʩʪʠ ʥʘʿʚʝ˂ʠʭ ʥʘ ʩʚʝʪʫ. ʇʨʠʤʝʨ 

ʟʘ ʪʦ ʩʝ ʤʦʞʝ ʥʘ˂ʠ ʫ ʣʠʩʪʠ ʧʝʪ ʥʘʿʚʝ˂ʠʭ ʚʝʪʨʦʧʘʨʢʦʚʘ ʥʘ ʢʦʧʥʫ ʫ ʩʚʝʪʫ. ɼʨʫʛʦ, ʪʨʝ˂ʝ ʠ ʯʝʪʚʨʪʦ 

ʤʝʩʪʦ ʥʘ ʣʠʩʪʠ ʟʘʫʟʠʤʘʿʫ ʝʣʝʢʪʨʘʥʝ ʧʦʜʠʛʥʫʪʝ ʫ ʐʚʝʜʩʢʦʿ, ʉʿʝʜʠˁʝʥʠʤ ɸʤʝʨʠʯʢʠʤ ɼʨʞʘʚʘʤʘ 

ʠ ʀʥʜʠʿʠ, ʪʠʤ ʨʝʜʦʤ. ʉʥʘʛʝ ʦʚʠʭ ʝʣʝʢʪʨʘʥʘ ʣʝʞʝ ʫ ʦʧʩʝʛʫ ʦʜ 1500 ʜʦ 2000 MW. ʇʨʚʦ ʠ ʧʝʪʦ 

ʤʝʩʪʦ ʥʘ ʣʠʩʪʠ ʟʘʫʟʠʤʘʿʫ ʝʣʝʢʪʨʘʥʝ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʫ ʂʠʥʠ. ʇʝʪʦ ʤʝʩʪʦ ʧʨʠʧʘʜʘ ʝʣʝʢʪʨʘʥʠ ʂʠ˅ʠ, 

ʩʥʘʛʝ ʦʜ 1300 MW. ʇʨʚʫ ʧʦʟʠʮʠʿʫ ʥʘ ʦʚʦʤ ʩʧʠʩʢʫ ʜʨʞʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ɻʘʥʩʫ, ʯʠʿʘ ʿʝ ʠʟʛʨʘʜˁʘ 

ʧʣʘʥʠʨʘʥʘ ʫ ʚʝ˂ʝʤ ʙʨʦʿʫ ʬʘʟʘ. ʅʘʢʦʥ ʰʪʦ ʩʝ ʠ ʧʦʩʣʝʜˁʘ ʬʘʟʘ ʟʘʚʨʰʠ, ʪʘ ʝʣʝʢʪʨʘʥʘ ʙʠ ʪʨʝʙʘʣʦ 

ʜʘ ʫʢˀʫʯʫʿʝ 7000 ʟʘʩʝʙʥʠʭ ʚʝʪʨʦʪʫʨʙʠʥʘ. ʀʘʢʦ ʿʝ ʠ ʪʨʝʥʫʪʥʘ ʜʦʩʪʫʧʥʘ ʩʥʘʛʘ ʢʦʿʦʤ ʩʝ ʝʥʝʨʛʠʿʘ 

ʤʦʞʝ ʧʨʦʠʟʚʦʜʠʪʠ ʫ ʦʚʦʿ ʝʣʝʢʪʨʘʥʠ ʿʝʜʥʘʢʘ ʦʢʦ 8 GW, ʰʪʦ ʿʝ ʚʠʰʝʩʪʨʫʢʦ ʚʝ˂ʠ ʢʘʧʘʮʠʪʝʪ ʦʜ 

ʙʠʣʦ ʢʦʿʝ ʜʨʫʛʝ ʝʣʝʢʪʨʘʥʝ ʦʚʦʛ ʪʠʧʘ, ʪʦ ʥʠʿʝ ʥʠ ʧʦʣʦʚʠʥʘ ʩʥʘʛʝ ʢʦʿʠʤ ʙʠ ʦʚʘʿ ʧʨʦʿʝʢʘʪ ʪʨʝʙʘʣʦ 

ʜʘ ʨʘʩʧʦʣʘʞʝ ʥʘʢʦʥ ʩʚʦʛ ʟʘʚʨʰʝʪʢʘ [96]. ʅʘʠʤʝ, ʧʨʝʤʘ ʧʣʘʥʦʚʠʤʘ ʠʥʚʝʩʪʠʪʦʨʘ, ʢʦʤʧʣʝʪʠʨʘˁʝ 

ʧʦʩʣʝʜˁʝ ʬʘʟʝ ʧʨʦʿʝʢʪʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʚʝ˂ʘˁʘ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʦʚʝ ʝʣʝʢʪʨʘʥʝ ʥʘ 

ʠʟʥʦʩ ʦʜ 20 GW. ʆʚʠʤʝ ˂ʝ ʩʝ ʦʙʝʟʙʝʜʠʪʠ ʜʘ ʝʣʝʢʪʨʘʥʘ ɻʘʥʩʫ ʟʘʩʠʛʫʨʥʦ ʦʩʪʘʥʝ ʥʘ ʧʨʚʦʤ ʤʝʩʪʫ 

ʣʠʩʪʝ ʥʘʿʚʝ˂ʠʭ ʩʚʝʪʩʢʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʛʦʜʠʥʘʤʘ ʢʦʿʝ ʜʦʣʘʟʝ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʚʝ ʠʟʨʘʞʝʥʠʿʫ 

ʘʤʙʠʮʠʦʟʥʦʩʪ ʧʨʦʿʝʢʘʪʘ ʢʦʿʝ ʠʥʚʝʩʪʠʪʦʨʠ ʫ ʥʝʢʠʤ ʦʜ ʥʘʿʨʘʟʚʠʿʝʥʠʿʠʭ ʟʝʤʘˀʘ ʩʚʝʪʘ ʧʨʝʜʣʘʞʫ. 

ʉʘʤʦ ʿʝʜʥʘ ʦʜ ʝʣʝʢʪʨʘʥʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʘʩʫʩʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ɽʚʨʦʧʝ. ʊʦʤʝ ʩʝ ʤʦʞʝ 

ʜʦʜʘʪʠ ʠ ʯʠˁʝʥʠʮʘ ʜʘ ʩʝ ʠʟʤʝʹʫ ʰʝʩʪʦʛ ʠ ʜʝʩʝʪʦʛ ʤʝʩʪʘ ʫ ʠʩʪʦʿ ʢʘʪʝʛʦʨʠʿʠ ʪʘʢʦʹʝ ʥʘʣʘʟʠ ʩʚʝʛʘ 

ʿʝʜʥʘ ʝʣʝʢʪʨʘʥʘ ʥʘ ʝʚʨʦʧʩʢʦʤ ʪʣʫ. ʋʩʣʝʜ ʪʦʛʘ ʩʝ ʨʝʣʘʪʠʚʥʦ ʦʧʨʘʚʜʘʥʦ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ 

ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʩʝ ʠʥʪʝʛʨʘʮʠʿʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʫ ʧʨʦʠʟʚʦʜʥʝ ʧʦʨʪʬʝˀʝ ʦʜʚʠʿʘ 

ʥʘ ʪʝʨʠʪʦʨʠʿʘʤʘ ʝʚʨʦʧʩʢʠʭ ʟʝʤʘˀʘ. ʊʘʢʦʹʝ ʩʝ ʤʦʞʝ ʧʨʝʠʩʧʠʪʘʪʠ ʠ ʙʨʟʠʥʘ ʢʦʿʦʤ ʩʝ ʦʯʝʢʫʿʝ ʜʘ 

ʩʝ ʦʚʘ ʠʥʪʝʛʨʘʮʠʿʘ ʫʙʫʜʫ˂ʝ ʜʝʰʘʚʘ. ʂʘʢʦ ʙʠ ʩʝ ʧʨʫʞʠʦ ʦʜʛʦʚʦʨ ʥʘ ʦʚʘ ʧʠʪʘˁʘ, ʉʣʠʢʘ 2.8 ʜʘʿʝ 

ʫʚʠʜ ʫ ʭʨʦʥʦʣʦʰʢʠ ʨʘʟʚʦʿ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʫ ɽʚʨʦʧʠ [97]. ʇʦ ʩʘʟʥʘˁʠʤʘ ʘʫʪʦʨʘ 

ʜʠʩʝʨʪʘʮʠʿʝ, ʠʟʚʝʰʪʘʿ [97] ʿ ʝ ʿʘʚʥʦ ʜʦʩʪʫʧʘʥ, ʘ ʩʣʠʢʝ ʫ ˁʝʤʫ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʫ ʦʙʫʭʚʘ˂ʝʥʝ 

ʘʫʪʦʨʩʢʠʤ ʧʨʘʚʠʤʘ ʢʦʿʘ ʙʠ ʦʛʨʘʥʠʯʠʣʘ ˁʠʭʦʚʫ ʫʧʦʪʨʝʙʫ, ʂʘʦ ʤʝʨʠʣʦ ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ 

ʿʝ ʫ [97] ʫʟʝʪ ʫʢʫʧʘʥ ʠʥʩʪʘʣʠʩʘʥʠ ʢʘʧʘʮʠʪʝʪ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ. ɼʠʿʘʛʨʘʤ ʥʘ ʉʣʠʮʠ 2.8, 

ʫʟ ʜʘʚʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʫʢʫʧʥʦʿ ʠʥʩʪʘʣʠʩʘʥʦʿ ʩʥʘʟʠ ʩʚʠʭ ʝʚʨʦʧʩʢʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ, ʦʩʪʘʚˀʘ 

ʤʦʛʫ˂ʥʦʩʪ ʟʘʩʝʙʥʦʛ ʩʘʛʣʝʜʘʚʘˁʘ ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʥʘ ʢʦʧʥʫ ʠ ʥʘ ʚʦʜʝʥʠʤ ʧʦʚʨʰʠʥʘʤʘ. 

ɿʘ ʝʣʝʢʪʨʘʥʝ ʥʘ ʢʦʧʥʫ ʿʝ ʫʧʦʪʨʝʙˀʝʥʘ ʪʘʤʥʦʧʣʘʚʘ ʙʦʿʘ, ʜʦʢ ʩʫ ʧʦʜʘʮʠ ʦ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ ʥʘ 

ʚʦʜʝʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʜʘʪʝ ʩʚʝʪʣʦʧʣʘʚʠʤ ʥʠʿʘʥʩʘʤʘ. ʅʘ ʜʠʿʘʛʨʘʤʫ ʩʫ ʜʘʪʠ ʧʦʜʘʮʠ ʚʘʣʠʜʥʠ ʟʘ 

2021. ʛʦʜʠʥʫ. ʉʘ ʜʠʿʘʛʨʘʤʘ ʩʝ ʚʠʜʠ ʜʘ ʿʝ ʠʟʥʦʩ ʫʢʫʧʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ʫ 

2021. ʛʦʜʠʥʠ ʙʠʦ ʿʝʜʥʘʢ 236 GW. ʆʜ ʪʦʛʘ ʩʫ ʚʝ˂ʠ ʜʝʦ (207 GW) ʟʘʫʟʠʤʘʣʝ ʝʣʝʢʪʨʘʥʝ ʥʘ ʢʦʧʥʫ.  
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ʉʣʠʢʘ 2.8. ʋʢʫʧʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ʧʦ ʛʦʜʠʥʘʤʘ. [97] 

ʇʨʝʤʘ ʦʚʦʤ ʜʠʿʘʛʨʘʤʫ, ʫʦʯˀʠʚ ʿʝ ʧʨʠʣʠʯʥʦ ʩʪʘʙʠʣʘʥ ʨʘʩʪ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʧʨʝʪʭʦʜʥʦʤ 

ʜʝʩʝʪʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ. ʊʘʢʦʹʝ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʜʘ ʩʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʟʙʠʨʥʠʭ ʠʥʩʪʘʣʠʩʘʥʠʭ 

ʢʘʧʘʮʠʪʝʪʘ ʫ ʫʟʘʩʪʦʧʥʠʤ ʛʦʜʠʥʘʤʘ ʩʚʝ ʚʠʰʝ ʧʦʚʝ˂ʘʚʘʿʫ ʫ ʧʦʩʣʝʜˁʠʭ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ. ʊʘʢʦ ʿʝ 

ʧʦʨʘʩʪ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ʦʜ 2012. ʜʦ 2013. ʛʦʜʠʥʝ ʙʠʦ ʦʢʦ 12 GW, 

ʜʘ ʙʠ ʦʚʘ ʚʨʝʜʥʦʩʪ ʦʜ 2020. ʜʦ 2021. ʛʦʜʠʥʝ ʩʢʦʯʠʣʘ ʥʘ 17 GW. ʅʘʨʘʚʥʦ, ʦʚʦ ʿʝ ʫʩʢʣʘʹʝʥʦ ʩʘ 

ʩʚʝ ʙʨʞʠʤ ʨʘʟʚʦʿʝʤ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʨʝʛʫʣʘʪʠʚʘ ʟʘ ʫʛʨʘʜˁʫ ʪʫʨʙʠʥʘ ʥʘ ʚʦʜʝʥʠʤ ʧʦʚʨʰʠʥʘʤʘ, 

ʰʪʦ ʩʝ ʪʘʢʦʹʝ ʤʦʞʝ ʚʠʜʝʪʠ ʩʘ ʛʦʨˁʝʛ ʜʠʿʘʛʨʘʤʘ. ɼʘ ʙʠ ʩʝ ʦʚʝ ʪʝʥʜʝʥʮʠʿʝ ʿʦʰ ʿʘʩʥʠʿʝ ʧʨʠʢʘʟʘʣʝ, 

ʉʣʠʢʘ 2.9 ʧʨʫʞʘ ʫʚʠʜ ʫ ʨʘʟʣʠʢʝ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ʧʦ ʛʦʜʠʥʘʤʘ. ʅʘ 

ʪʦʤ ʜʠʿʘʛʨʘʤʫ ʿʝ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʩʚʘʢʦʿ ʦʜ ʛʦʜʠʥʘ ʿʝʜʥʘʢʘ ʥʦʚʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ ʢʦʿʠ ʩʫ 

ʩʝ ʧʦʿʘʚʠʣʠ ʫ ʪʦʿ ʛʦʜʠʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘˁʝ ʚʘʣʠʜʥʦ ʟʘ ʧʨʝʪʭʦʜʥʫ ʛʦʜʠʥʫ. ʂʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʦ 

ʫʧʦʨʝʜʥʦ ʨʘʟʤʘʪʨʘˁʝ ʦʚʦʛ ʜʠʿʘʛʨʘʤʘ ʩʘ ʜʠʿʘʛʨʘʤʦʤ ʧʨʠʢʘʟʘʥʠʤ ʥʘ ʉʣʠʮʠ 2.8, ʥʘ ʉʣʠʮʠ 2.9 ʿʝ 

ʟʘʜʨʞʘʥʦ ʚʝ˂ ʦʧʠʩʘʥʦ ʟʥʘʯʝˁʝ ʙʦʿʘ ʩʘ ʧʨʝʪʭʦʜʥʦʛ ʜʠʿʘʛʨʘʤʘ. ʄʦʞʝ ʩʝ ʚʠʜʝʪʠ ʜʘ ʩʫ ʩʝ ʫʢʫʧʥʠ 

ʢʘʧʘʮʠʪʝʪʠ ʫ ɽʚʨʦʧʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ ʧʦʚʝ˂ʘʚʘʣʠ ʟʘ ʦʢʦ 15 GW ʛʦʜʠʰˁʝ, ʢʘʦ ʠ ʜʘ ʩʫ ʩʝ 

ʥʘʿʚʝ˂ʝ ʢʦʣʠʯʠʥʝ ʥʦʚʠʭ ʚʝʪʨʦʢʘʧʘʮʠʪʝʪʘ (ʧʨʝʢʦ 17 GW) ʧʦʿʘʚˀʠʚʘʣʝ ʫ 2017. ʠ 2021. ʛʦʜʠʥʠ. 

  

ʉʣʠʢʘ 2.9. ʅʦʚʠ ʢʘʧʘʮʠʪʝʪʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ʧʦ ʛʦʜʠʥʘʤʘ. [97] 
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ʋʧʨʘʚʦ ʩʫ ʥʘ ʦʩʥʦʚʫ ʜʠʿʘʛʨʘʤʘ ʜʘʪʦʛ ʥʘ ʉʣʠʮʠ 2.9 ʠ ʫʨʘʹʝʥʝ ʧʨʦʛʥʦʟʝ ʨʘʟʚʦʿʘ ʛʝʥʝʨʘʪʦʨʩʢʠʭ 

ʢʘʧʘʮʠʪʝʪʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʫʧʦʪʨʝʙʠ ʚʝʪʨʘ ʫ ɽʚʨʦʧʠ. ʇʨʦʛʥʦʟʝ ʩʫ ʩʝ, ʫ ʪʨʝʥʫʪʢʫ ʫ ʢʦʤ ʩʫ ʨʘʹʝʥʝ, 

ʦʜʥʦʩʠʣʝ ʥʘ ʥʘʨʝʜʥʠ ʧʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ [97]. ʌʦʨʤʠʨʘʥʝ ʩʫ ʟʘ ʜʚʘ ʩʮʝʥʘʨʠʿʘ ï ʨʝʘʣʠʩʪʠʯʥʠ 

ʩʮʝʥʘʨʠʦ, ʙʘʟʠʨʘʥ ʥʘ ʘʞʫʨʥʠʤ ʧʦʜʘʮʠʤʘ ʦ ʥʘʿʘʚˀʝʥʠʤ ʧʨʦʿʝʢʪʠʤʘ ʠʟ ʦʙʣʘʩʪʠ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ 

ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʨʝʛʫʣʘʪʠʚʘʤʘ, ʠ ʧʝʩʠʤʠʩʪʠʯʥʠ ʩʮʝʥʘʨʠʦ, ʫ ʢʦʤʝ ʿʝ ʫʩʚʦʿʝʥʦ ʜʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ 

ʤʦʞʝ ʜʦ˂ʠ ʜʦ ʦʪʝʞʘʚʘˁʘ ʧʨʦʮʝʩʘ ʧʨʠʢˀʫʯʝˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʂʘʢʦ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʪʦ ʫʩʧʦʨʠʣʦ 

ʨʘʟʚʦʿ ʠ ʠʥʪʝʛʨʘʮʠʿʫ ʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ, ʪʦ ʩʫ ʧʨʦʛʥʦʟʝ ʟʘ ʧʝʩʠʤʠʩʪʠʯʥʠ ʩʮʝʥʘʨʠʦ ʜʦʩʪʘ ʥʠʞʝ 

ʦʜ ʦʥʠʭ ʜʘʪʠʭ ʟʘ ʨʝʘʣʠʩʪʠʯʥʠ ʩʮʝʥʘʨʠʦ. ʇʨʦʛʥʦʟʝ ʟʘ ʧʝʨʠʦʜ ʦʜ 2022. ʜʦ 2026. ʛʦʜʠʥʝ ʩʝ ʤʦʛʫ 

ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 2.10. ʇʨʦʛʥʦʟʝ ʩʫ ʜʘʪʝ ʫ ʚʠʜʫ ʩʥʘʛʘ ʧʨʝʜʚʠʹʝʥʠʭ ʥʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʩʚʘʢʫ 

ʦʜ ʛʦʜʠʥʘ. ʅʘ ʦʚʦʤ ʜʠʿʘʛʨʘʤʫ ʩʫ ʪʠʨʢʠʟʥʦʤ ʙʦʿʦʤ ʦʟʥʘʯʝʥʝ ʚʨʝʜʥʦʩʪʠ ʚʘʣʠʜʥʝ ʫ ʨʝʘʣʠʩʪʠʯʥʦʤ 

ʩʮʝʥʘʨʠʿʫ, ʘ ʥʘʨʘʥ˅ʘʩʪʦʤ ʙʦʿʦʤ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʧʝʩʠʤʠʩʪʠʯʥʦʤ ʩʮʝʥʘʨʠʿʫ. ʉʭʦʜʥʦ 

ʨʝʘʣʠʩʪʠʯʥʦʤ ʩʘʛʣʝʜʘʚʘˁʫ ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ɽʚʨʦʧʠ ʿʝ ʩʘʯʠˁʝʥ ʠ ʜʠʿʘʛʨʘʤ ʥʘ ʉʣʠʮʠ 

2.11. ʆʚʘʿ ʜʠʿʘʛʨʘʤ ʿʝ ʬʦʨʤʠʨʘʥ ʥʘ ʩʣʠʯʘʥ ʥʘʯʠʥ ʢʘʦ ʜʠʿʘʛʨʘʤ ʩʘ ʉʣʠʢʝ 2.9. ʅʘ ˁʝʤʫ ʩʝ ʤʦʛʫ 

ʚʠʜʝʪʠ ʦʯʝʢʠʚʘʥʠ ʥʦʚʠ ʢʘʧʘʮʠʪʝʪʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʝʫʟʝʪʠ ʠʟ ʨʝʘʣʠʩʪʠʯʥʦʛ ʩʮʝʥʘʨʠʿʘ. 

  

ʉʣʠʢʘ 2.10. ʉʮʝʥʘʨʠʿʠ ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ɽʚʨʦʧʠ ʧʦ ʛʦʜʠʥʘʤʘ. [97] 

  

ʉʣʠʢʘ 2.11. ʈʝʘʣʠʩʪʠʯʥʠ ʩʮʝʥʘʨʠʦ ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ɽʚʨʦʧʠ ʧʦ ʛʦʜʠʥʘʤʘ. [97]  
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2.3. ʈʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ʉʨʙʠʿʠ 

ʋʢʦʣʠʢʦ ʙʠ ʩʝ ʨʘʟʤʘʪʨʘˁʝ ʢʦʨʠʰ˂ʝˁʘ ʧʦʪʝʥʮʠʿʘʣʘ ʚʝʪʨʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 

ʢʦʥʢʨʝʪʠʟʦʚʘʣʦ ʥʘ ʧʨʠʤʝʨ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʦʩʪʘʣʦ ʙʠ ʿʘʩʥʦ ʜʘ ʦʚʘʢʘʚ ʪʠʧ ʛʝʥʝʨʠʩʘˁʘ ʥʠʿʝ 

ʨʘʟʚʠʿʝʥ ʫ ʤʝʨʠ ʧʨʠʩʫʪʥʦʿ ʫ ʥʝʢʠʤ ʜʨʫʛʠʤ ʝʚʨʦʧʩʢʠʤ ʜʨʞʘʚʘʤʘ. ʊʘʢʦʹʝ ʙʠ ʩʝ ʤʦʛʣʦ ʚʠʜʝʪʠ ʠ 

ʪʦ ʜʘ ʿʝ ʜʦ ʟʘʯʝʪʘʢʘ ʦʚʦʛ ʨʘʟʚʦʿʘ ʫ ʉʨʙʠʿʠ ʜʦʰʣʦ ʨʝʣʘʪʠʚʥʦ ʢʘʩʥʦ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʚʠʤ ʜʨʞʘʚʘʤʘ 

[98]. ɿʘ ʦʚʘʢʦ ʥʝʰʪʦ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʨʘʟʣʦʛʘ [98]. ʅʝʢʠʤʘ ʦʜ ʟʥʘʯʘʿʥʠʿʠʭ ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ 

ʥʝʜʦʚʦˀʥʘ ʠʩʧʠʪʘʥʦʩʪ ʧʦʪʝʥʮʠʿʘʣʘ ʚʝʪʨʘ ʫ ʉʨʙʠʿʠ ʜʦ ʧʨʝ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ, ʥʝʜʦʚʦˀʥʦ ʫʨʝʹʝʥ 

ʨʝʛʫʣʘʪʦʨʥʠ ʦʢʚʠʨ ʢʦʿʠʤ ʩʝ ʜʝʬʠʥʠʰʝ ʧʨʦʮʝʩ ʧʨʠʢˀʫʯʝˁʘ (ʪʘ ʤʘʥʘ ʿʝ ʚʝ˂ʠʤ ʜʝʣʦʤ ʦʪʢʣʦˁʝʥʘ 

ʥʦʚʠʤ ʟʘʢʦʥʦʜʘʚʥʠʤ ʦʢʚʠʨʦʤ), ʢʘʦ ʠ ʫʩʧʦʨʝʥ ʝʢʦʥʦʤʩʢʠ ʥʘʧʨʝʜʘʢ ʫʩʣʝʜ ʧʦʣʠʪʠʯʢʠʭ ʬʘʢʪʦʨʘ. 

ʊʘʢʦʹʝ ʩʝ ʤʦʨʘ ʥʘʛʣʘʩʠʪʠ ʠ ʪʦ ʜʘ ʩʝ, ʥʘʢʦʥ ʧʠʦʥʠʨʩʢʠʭ ʧʦʜʫʭʚʘʪʘ ʥʘ ʦʚʫ ʪʝʤʫ, ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʘ 

ʫ ʉʨʙʠʿʠ ʟʘʭʫʢʪʘʚʘ ʚʝʣʠʢʦʤ ʙʨʟʠʥʦʤ. ʆʚʦ ʙʠ ʪʨʝʙʘʣʦ ʧʨʠʧʠʩʘʪʠ ʢʘʢʦ ʟʥʘʯʘʿʥʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 

ʢʦʿʝ ʚʝʪʘʨ ʫ ʉʨʙʠʿʠ ʥʫʜʠ ʟʘ ʦʚʘʿ ʚʠʜ ʛʝʥʝʨʠʩʘˁʘ ʝʥʝʨʛʠʿʝ, ʪʘʢʦ ʠ ʨʝʛʫʣʘʪʦʨʥʠʤ ʦʢʚʠʨʠʤʘ ʢʦʿʠ 

ʩʝ ʩʚʝ ʚʠʰʝ ʧʦʩʚʝ˂ʫʿʫ ʧʦʪʨʝʙʘʤʘ ʟʝʣʝʥʝ ʪʨʘʥʟʠʮʠʿʝ ʠ ʧʨʝʣʘʩʢʫ ʥʘ ʦʙʥʦʚˀʠʚʝ ʠʟʚʦʨʝ ʝʥʝʨʛʠʿʝ. 

ʇʨʝʤʘ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʩʘ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʝ ʘ.ʜ. Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ, ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʦʛ 

ʩʠʩʪʝʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʨʦʮʝʩ ʧʦ ʢʦʤʝ ʩʝ ʦʜʚʠʿʘ ʧʨʠʢˀʫʯʝˁʝ ʦʙʿʝʢʪʘ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ 

ʦʜʨʝʹʝʥ ʿʝ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʘʢʘʪʘ. ʋ ʥʘʿʚʘʞʥʠʿʝ ʩʧʘʜʘʿʫ ɿʘʢʦʥ ʦ ʧʣʘʥʠʨʘˁʫ ʠ ʠʟʛʨʘʜˁʠ ʈ. ʉʨʙʠʿʝ 

[99], ɿʘʢʦʥ ʦ ʝʥʝʨʛʝʪʠʮʠ ʈ. ʉʨʙʠʿʝ [100], ɿʘʢʦʥ ʦ ʢʦʨʠʰ˂ʝˁʫ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʈ. 

ʉʨʙʠʿʝ [101], ʇʨʘʚʠʣʘ ʦ ʨʘʜʫ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ [102] ʠ ʇʨʦʮʝʜʫʨʘ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʦʙʿʝʢʘʪʘ ʥʘ 

ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ [103]. ʆʚʘʿ ʦʢʚʠʨ, ʥʘ ʯʠʿʝʤ ʩʝ ʫʥʘʧʨʝʹʝˁʫ ʥʝʧʨʝʢʠʜʥʦ ʨʘʜʠ, ʜʦʚʝʦ ʿʝ ʜʦ ʪʦʛʘ 

ʜʘ ʩʝ, ʧʦ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʚʘʣʠʜʥʠʤ ʧʦʣʦʚʠʥʦʤ 2022. ʛʦʜʠʥʝ, ʫ ʉʨʙʠʿʠ ʫ ʧʦʛʦʥʫ ʥʘʣʘʟʠ ʜʝʚʝʪ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ [104]. ʆʜ ʪʦʛʘ ʩʫ ʯʝʪʠʨʠ ʧʨʠʢˀʫʯʝʥʝ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ. ʇʦʠʤʝʥʮʝ, ʪʦ ʩʫ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʏʠʙʫʢ 1, ʂʦʚʘʯʠʮʘ, ʂʦʰʘʚʘ ʠ ɸʣʠʙʫʥʘʨ. ɳʠʭʦʚʘ ʫʢʫʧʥʘ ʦʜʦʙʨʝʥʘ ʩʥʘʛʘ ʥʘ 

ʧʨʘʛʫ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʠʟʥʦʩʠ 374 MW. ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ ʦʚʝ ʝʣʝʢʪʨʘʥʝ ʿʝ ʪʦ ʜʘ ʩʫ ʩʚʝ ʜʦ 

ʿʝʜʥʝ ʣʦʮʠʨʘʥʝ ʫ ɱʫʞʥʦʤ ɹʘʥʘʪʫ, ʦʙʣʘʩʪʠ ʩʘ ʚʝʣʠʢʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ ʟʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʫ. ʀʧʘʢ, 

ʟʘ ʦʯʝʢʠʚʘʪʠ ʿʝ ʜʘ ʫ ʥʘʩʪʫʧʘʿʫ˂ʝʤ ʧʝʨʠʦʜʫ ʜʦʹʝ ʜʦ ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʦʛ ʧʦʚʝ˂ʘˁʘ ʠʥʩʪʘʣʠʩʘʥʠʭ 

ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʠʭ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʠ ʩʠʩʪʝʤ ʉʨʙʠʿʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ ʩʝ 

ʫ ʊʘʙʝʣʠ 2.1 ʜʘʿʝ ʫʚʠʜ ʫ ʧʨʦʿʝʢʪʝ ʧʨʠʢˀʫʯʝˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ. ɺʨʝʜʥʦʩʪʠ 

ʠʟ ʪʘʙʝʣʝ ʩʫ ʧʨʝʫʟʝʪʝ ʠʟ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 2021. ʜʦ 2030. ʛʦʜʠʥʝ, 

ʧʦʩʣʝʜˁʝʛ ʫʩʚʦʿʝʥʦʛ ʫ ʪʨʝʥʫʪʢʫ ʧʠʩʘˁʘ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ [105].  

ʊʘʙʝʣʘ 2.1. ʇʨʝʛʣʝʜ ʧʨʦʿʝʢʘʪʘ ʧʦʜʠʟʘˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ (ɺɽ) ʫ ʉʨʙʠʿʠ. 

ɻʦʜʠʥʘ 
ɹʨʦʿ ʧʨʦʿʝʢʘʪʘ ɺɽ ʫ 

ʛʦʜʠʥʠ 

ʅʦʚʠ ʢʘʧʘʮʠʪʝʪʠ 

ɺɽ ʫ ʛʦʜʠʥʠ [MW]  

ʉʥʘʛʘ ɺɽ ʥʘ ʢʨʘʿʫ 

ʛʦʜʠʥʝ [MW]  

2021. 4 350,3 724,3 

2022. 2 151 875,3 

2023. 5 554,8 1430,1 

2024. 8 924 2354,1 

2025. 4 1014 3368,1 

2026. 1 150 3518,1 

2027. 3 565 4083,1 
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ʊʘʙʝʣʘ 2.1 ʩʝ ʦʜʥʦʩʠ ʠʩʢˀʫʯʠʚʦ ʥʘ ʧʨʦʿʝʢʪʝ ʧʨʠʿʘʚˀʝʥʝ ʦʜ ʩʪʨʘʥʝ ʠʥʚʝʩʪʠʪʦʨʘ ʟʘ ʧʨʠʢˀʫʯʝˁʝ 

ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ, ʧʨʠ ʯʝʤʫ ʛʦʜʠʥʝ ʠ ʩʥʘʛʝ ʩʚʘʢʦʛ ʦʜ ʦʙʿʝʢʘʪʘ ʦʜʛʦʚʘʨʘʿʫ ʧʦʜʘʮʠʤʘ ʢʦʿʝ ʩʫ 

ʠʥʚʝʩʪʠʪʦʨʠ ʜʦʩʪʘʚʠʣʠ ʥʘ ʧʦʯʝʪʢʫ ʦʚʦʛ ʧʨʦʮʝʩʘ. ʇʨʚʘ ʩʪʚʘʨ ʢʦʿʘ ʦʚʜʝ ʫʧʘʜʘ ʫ ʦʯʠ ʿʝʩʪʝ ʪʦ ʜʘ 

ʩʫ, ʧʦ ʦʚʦʤ ʇʣʘʥʫ ʨʘʟʚʦʿʘ, ʯʘʢ ʯʝʪʠʨʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʙʠʣʝ ʚʠʹʝʥʝ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʥʘ ʩʠʩʪʝʤ ʫ 

ʪʦʢʫ 2021. ʛʦʜʠʥʝ, ʫʟ ʿʦʰ ʜʚʝ ʯʠʿʝ ʿʝ ʧʨʠʢˀʫʯʝˁʝ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʜʦʛʦʜʠ 2022. ʛʦʜʠʥʝ. ɸʢʦ ʩʝ ʪʦ 

ʫʧʦʨʝʜʠ ʩʘ ʧʨʝʩʝʢʦʤ ʪʨʝʥʫʪʥʦʛ ʩʪʘˁʘ, ʧʦʩʪʘʿʝ ʝʚʠʜʝʥʪʥʦ ʜʘ ʥʠ ʜʦ ʿʝʜʥʦʛ ʦʜ ʦʚʠʭ ʧʨʠʢˀʫʯʝˁʘ, 

ʫʩʣʝʜ ʨʘʟʣʠʯʠʪʠʭ ʨʘʟʣʦʛʘ, ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʜʦʰʣʦ. ʆʚʘʢʘʚ ʧʨʠʤʝʨ ʤʦʞʝ ʦʜʣʠʯʥʦ ʧʦʩʣʫʞʠʪʠ ʢʘʦ 

ʠʣʫʩʪʨʘʮʠʿʘ ʜʠʥʘʤʠʯʥʦʛ ʦʢʨʫʞʝˁʘ ʫ ʢʦʤʝ ʩʝ ʚʨʰʠ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʂʘʢʦ 

ʙʠ ʩʝ ʙʨʟʠʥʘ ʢʦʿʦʤ ʜʦ ʧʨʦʤʝʥʘ ʨʝʣʝʚʘʥʪʥʠʭ ʧʦʜʘʪʘʢʘ ʜʦʣʘʟʠ ʿʦʰ ʙʦˀʝ ʧʨʠʢʘʟʘʣʘ, ʉʣʠʢʘ 2.12 

ʩʘʜʨʞʠ ʙʘʨ-ʜʠʿʘʛʨʘʤ ʥʘ ʢʦʤʝ ʿʝ ʜʘʪ ʙʨʦʿ ʧʨʦʿʝʢʘʪʘ ʯʠʿʝ ʩʝ ʧʨʠʢˀʫʯʝˁʝ ʦʯʝʢʫʿʝ ʧʨʝʤʘ ʧʦʩʣʝʜˁʘ 

ʪʨʠ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ. ʇʦʜʘʮʠ ʟʘ ʥʘʿʩʢʦʨʠʿʠ ʧʣʘʥ ʦʜʛʦʚʘʨʘʿʫ ʜʨʫʛʦʿ ʢʦʣʦʥʠ ʠʟ 

ʊʘʙʝʣʝ 2.1, ʜʦʢ ʩʫ ʟʘ ʧʨʝʪʭʦʜʥʘ ʜʚʘ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʠʥʬʦʨʤʘʮʠʿʝ ʫʟʝʪʝ ʠʟ ʜʦʢʫʤʝʥʘʪʘ [106-107]. 

ʉʘʛʣʝʜʘʚʘˁʝʤ ʦʚʦʛ ʜʠʿʘʛʨʘʤʘ ʩʝ ʤʦʞʝ ʩʪʝ˂ʠ ʜʦʙʘʨ ʫʚʠʜ ʫ ʠʟʤʝʥʝ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʜʦ ʢʦʿʠʭ ʿʝ 

ʜʦʣʘʟʠʣʦ ʫ ʧʝʨʠʦʜʫ ʠʟʤʝʹʫ ʫʟʘʩʪʦʧʥʠʭ ʧʣʘʥʩʢʠʭ ʧʨʦʮʝʩʘ. ʆʚʜʝ ʩʝ, ʧʨʠʤʝʨʘ ʨʘʜʠ, ʚʠʜʠ ʜʘ ʩʝ 

ʧʨʦʿʝʢʘʪ ʢʦʿʠ ʦʙʫʭʚʘʪʘ ʧʨʠʢˀʫʯʝˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʫ 2026. ʛʦʜʠʥʠ ʧʦʿʘʚʠʦ ʪʝʢ ʫ ʇʣʘʥʫ ʨʘʟʚʦʿʘ 

ʟʘ ʧʝʨʠʦʜ ʦʜ 2021. ʜʦ 2030. ʛʦʜʠʥʝ. ʋ ʥʘʩʪʘʚʢʫ ʪʦʛʘ, ʉʣʠʢʘ 2.13 ʧʨʠʢʘʟʫʿʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʯʠʿʝ ʿʝ ʧʨʠʢˀʫʯʝˁʝ, ʧʨʝʤʘ ʧʦʩʣʝʜˁʘ ʪʨʠ ʇʣʘʥʘ ʨʘʟʚʦʿʘ, ʧʨʝʜʚʠʹʝʥʦ ʫ ʩʚʘʢʦʿ 

ʦʜ ʛʦʜʠʥʘ ʦʙʫʭʚʘ˂ʝʥʠʭ ʦʚʦʤ ʘʥʘʣʠʟʦʤ. ʊʫ ʩʝ ʚʠʜʠ ʜʘ, ʧʦʨʝʜ ʧʦʿʘʚʝ ʥʦʚʠʭ, ʯʝʩʪʦ ʜʦʣʘʟʠ ʠ ʜʦ 

ʦʜʣʘʛʘˁʘ ʧʦʩʪʦʿʝ˂ʠʭ ʧʨʦʿʝʢʘʪʘ, ʧʘ ʠ ʜʦ ʧʦʪʧʫʥʦʛ ʦʜʫʩʪʘʿʘˁʘ ʠʥʚʝʩʪʠʪʦʨʘ ʦʜ ʛʨʘʜˁʝ ʦʙʿʝʢʪʘ. 

 

ʉʣʠʢʘ 2.12. ʇʨʝʛʣʝʜ ʙʨʦʿʝʚʘ ʧʨʦʿʝʢʘʪʘ ʧʨʠʢˀʫʯʝˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʦ ʛʦʜʠʥʘʤʘ. 

  

ʉʣʠʢʘ 2.13. ʇʨʝʛʣʝʜ ʥʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʉʨʙʠʿʠ ʧʦ ʛʦʜʠʥʘʤʘ. 



19 

 

ɹʨʦʿʝʚʠ ʧʨʠʢʘʟʘʥʠ ʥʘ ʧʨʝʪʭʦʜʥʘ ʜʚʘ ʜʠʿʘʛʨʘʤʘ ʥʝʜʚʦʩʤʠʩʣʝʥʦ ʫʢʘʟʫʿʫ ʥʘ ʧʨʦʙʣʝʤʝ ʩʘ ʢʦʿʠʤʘ 

ʩʝ ʠʥʞʝˁʝʨʠ ʟʘʜʫʞʝʥʠ ʟʘ ʧʣʘʥʠʨʘˁʝ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʩʫʦʯʘʚʘʿʫ ʪʦʢʦʤ ʫʥʠʬʠʮʠʨʘˁʘ ʫʣʘʟʥʠʭ 

ʧʦʜʘʪʘʢʘ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʫʟʝʪʠ ʢʘʦ ʧʦʜʣʦʛʘ ʟʘ ʠʟʨʘʜʫ ʧʣʘʥʩʢʠʭ ʜʦʢʫʤʝʥʘʪʘ. ʋ ʮʠˀʫ ʧʨʫʞʘˁʘ ʿʦʰ 

ʪʝʤʝˀʥʠʿʝʛ ʫʚʠʜʘ ʫ ʦʚʫ ʪʝʤʘʪʠʢʫ, ʜʠʿʘʛʨʘʤ ʢʦʿʠ ʿʝ ʜʘʪ ʥʘ ʉʣʠʮʠ 2.14 ʩʘʜʨʞʠ ʧʨʝʛʣʝʜ ʫʢʫʧʥʠʭ 

ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʢʨʘʿʫ ʩʚʘʢʝ ʛʦʜʠʥʝ ʧʨʝʤʘ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʧʨʠʢʘʟʘʥʠʤ ʫ 

ʪʨʠ ʦʙʨʘʹʝʥʘ ʇʣʘʥʘ ʨʘʟʚʦʿʘ. ʆʚʦ ʿʝ ʥʘʨʦʯʠʪʦ ʚʘʞʥʦ ʿʝʨ ʩʝ, ʦʩʠʤ ʥʦʚʠʭ ʩʥʘʛʘ ʯʠʿʝ ʩʫ ʚʨʝʜʥʦʩʪʠ 

ʜʘʪʝ ʥʘ ʉʣʠʮʠ 2.13, ʫ ʦʙʟʠʨ ʫʟʠʤʘʿʫ ʠ ʩʥʘʛʝ ʢʘʧʘʮʠʪʝʪʘ ʯʠʿʝ ʩʝ ʧʨʠʢˀʫʯʝˁʝ, ʧʨʝʤʘ ʜʚʘ ʨʘʥʠʿʘ 

ʇʣʘʥʘ ʨʘʟʚʦʿʘ, ʤʦʛʣʦ ʦʯʝʢʠʚʘʪʠ ʧʨʝ 2021. ʛʦʜʠʥʝ, ʥʘʿʨʘʥʠʿʝ ʛʦʜʠʥʝ ʦʙʫʭʚʘ˂ʝʥʝ ʥʦʚʠʤ ʇʣʘʥʦʤ. 

ʉʘʛʣʝʜʘʚʘˁʝʤ ʩʚʝʫʢʫʧʥʦʛ ʩʪʘˁʘ ʧʨʠʢʘʟʘʥʦʛ ʥʘ ʉʣʠʢʘʤʘ 2.12, 2.13 ʠ 2.14, ʣʘʢʦ ʿʝ ʟʘʢˀʫʯʠʪʠ ʩʘ 

ʢʦʣʠʢʠʤ ʩʝ ʥʝʠʟʚʝʩʥʦʩʪʠʤʘ ʩʚʘʢʦʜʥʝʚʥʦ ʩʫʦʯʘʚʘʿʫ ʠʥʞʝˁʝʨʠ ʦʜ ʢʦʿʠʭ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʧʣʘʥʠʨʘʿʫ 

ʨʘʟʚʦʿ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ. ʀʧʘʢ, ʤʦʨʘ ʩʝ ʥʘʛʣʘʩʠʪʠ ʠ ʪʦ ʜʘ ʜʦ ʦʚʠʭ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ ʥʝ ʜʦʣʘʟʠ 

ʩʘʤʦ ʫ ʇʣʘʥʫ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ, ʚʝ˂ ʩʝ ʩʣʠʯʥʝ ʥʝʜʦʩʣʝʜʥʦʩʪʠ ʤʦʛʫ ʚʠʜʝʪʠ ʠ ʫ ʜʨʫʛʠʤ 

ʩʪʨʘʪʝʰʢʠʤ ʜʦʢʫʤʝʥʪʠʤʘ. ʊʘʢʚʘ ʿʝ, ʧʨʠʤʝʨʘ ʨʘʜʠ, ʠ ʉʪʨʘʪʝʛʠʿʘ ʨʘʟʚʦʿʘ ʝʥʝʨʛʝʪʠʢʝ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ ʜʦ 2025. ʛʦʜʠʥʝ ʩʘ ʧʨʦʿʝʢʮʠʿʘʤʘ ʜʦ 2030. ʛʦʜʠʥʝ [108]. ʋ ʉʪʨʘʪʝʛʠʿʠ ʩʝ ʥʘʚʦʜʝ ʦʩʥʦʚʥʠ 

ʧʨʠʥʮʠʧʠ ʧʨʝʤʘ ʢʦʿʠʤʘ ʙʠ ʝʥʝʨʛʝʪʠʢʘ ʫ ʉʨʙʠʿʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʨʘʟʚʠʿʘ ʫ ʦʙʫʭʚʘ˂ʝʥʦʤ ʧʝʨʠʦʜʫ. 

ʇʦʪʦʤ, ʜʦʢʫʤʝʥʪ ʧʦʜ ʥʘʟʠʚʦʤ ʇʨʦʛʨʘʤ ʦʩʪʚʘʨʠʚʘˁʘ ʉʪʨʘʪʝʛʠʿʝ ʨʘʟʚʦʿʘ ʝʥʝʨʛʝʪʠʢʝ ʟʘ ʧʝʨʠʦʜ 

ʦʜ 2017. ʜʦ 2023. ʛʦʜʠʥʝ [109] ʧʨʫʞʘ ʫʚʠʜ ʫ ʢʦʥʢʨʝʪʥʝ ʧʨʦʿʝʢʪʝ ʯʠʿʘ ʿʝ ʨʝʘʣʠʟʘʮʠʿʘ ʦʯʝʢʠʚʘʥʘ 

ʫ ʦʚʠʤ ʛʦʜʠʥʘʤʘ. ʇʦʨʝʹʝˁʝʤ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʢʨʘʿʫ 2021, 2022. ʠ 2023. 

ʛʦʜʠʥʝ ʧʨʠʢʘʟʘʥʠʭ ʫ ʥʘʿʩʢʦʨʠʿʦʿ ʚʝʨʟʠʿʠ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʠ ʫ ʇʨʦʛʨʘʤʫ ʦʩʪʚʘʨʠʚʘˁʘ ʉʪʨʘʪʝʛʠʿʝ, 

ʜʦʙʠʿʝʥ ʿʝ ʜʠʿʘʛʨʘʤ ʜʘʪ ʥʘ ʉʣʠʮʠ 2.15. ʉʘ ʜʠʿʘʛʨʘʤʘ ʿʝ ʿʘʩʥʦ ʫ ʢʦʿʦʿ ʩʫ ʤʝʨʠ ʫʣʘʟʥʠ ʧʦʜʘʮʠ ʥʘ 

ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʧʣʘʥʠʨʘˁʝ ʚʨʰʠ ʠʟʤʝˁʝʥʠ ʠʟʤʝʹʫ ʠʟʨʘʜʝ [109] ʠ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

 

ʉʣʠʢʘ 2.14. ʇʨʝʛʣʝʜ ʫʢʫʧʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʉʨʙʠʿʠ ʧʦ ʛʦʜʠʥʘʤʘ. 

  

ʉʣʠʢʘ 2.15. ʇʦʨʝʹʝˁʝ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʠ ʇʨʦʛʨʘʤʘ ʦʩʪʚʘʨʠʚʘˁʘ ʉʪʨʘʪʝʛʠʿʝ. 



20 

 

ʅʘʨʫʰʘʚʘˁʝ ʢʨʝʜʠʙʠʣʠʪʝʪʘ ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʧʦʨʪʬʝˀʘ ʠʟ ʟʚʘʥʠʯʥʠʭ ʧʣʘʥʩʢʠʭ ʠ ʩʪʨʘʪʝʰʢʠʭ 

ʜʦʢʫʤʝʥʪʠʤʘ ʙʠ ʩʝ ʚʝ˂ ʤʦʛʣʦ ʩʤʘʪʨʘʪʠ ʟʥʘʯʘʿʥʦʤ ʧʦʪʝʰʢʦ˂ʦʤ ʜʦ ʢʦʿʝ ʜʦʣʘʟʠ ʫʩʣʝʜ ʠʟʤʝʥʘ 

ʦʜʣʫʢʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘ ʠʟʘ ʢʦʿʠʭ ʩʫ ʩʪʘʿʘʣʠ ʠʥʚʝʩʪʠʪʦʨʠ. ʅʘʞʘʣʦʩʪ, ʪʦ ʧʦʚʣʘʯʠ ʿʦʰ ʿʝʜʥʫ ʙʠʪʥʫ 

ʧʦʩʣʝʜʠʮʫ ʟʘ ʢʦʿʫ ʩʝ ʜʦʢʘʟʠ ʤʦʛʫ ʧʨʦʥʘ˂ʠ ʫ ʩʚʘʢʦʤ ʇʣʘʥʫ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ. ʅʘʠʤʝ, 

ʧʨʝʤʘ ʯʣʘʥʫ 117 ɿʘʢʦʥʘ ʦ ʝʥʝʨʛʝʪʠʮʠ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ [100], ʦʧʝʨʘʪʦʨ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʥʝ 

ʤʦʞʝ ʦʜʙʠʪʠ ʧʨʠʢˀʫʯʝˁʝ ʦʙʿʝʢʪʘ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ ʫʩʣʝʜ ʧʦʩʪʦʿʘˁʘ ʤʦʛʫ˂ʠʭ ʦʛʨʘʥʠʯʝˁʘ ʫ 

ʧʦʩʪʦʿʝ˂ʠʤ ʧʨʝʥʦʩʥʠʤ ʢʘʧʘʮʠʪʝʪʠʤʘ, ʧʦʧʫʪ ʟʘʛʫʰʝˁʘ ʫ ʫʜʘˀʝʥʠʤ ʜʝʣʦʚʠʤʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. 

ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʘʢʦ ʟʙʦʛ ʧʨʠʢˀʫʯʝˁʘ ʧʨʦʠʟʚʦʜʥʦʛ ʦʙʿʝʢʪʘ ʜʦʹʝ ʜʦ ʧʨʦʙʣʝʤʘ ʫ ʨʘʜʫ ʧʨʝʥʦʩʥʦʛ 

ʩʠʩʪʝʤʘ ʢʘʦ ʰʪʦ ʩʫ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʢʦʿʠ ʩʝ ʥʝ ʥʘʣʘʟʝ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ 

ʧʨʠʢˀʫʯʝʥʦʛ ʦʙʿʝʢʪʘ, ʦʧʝʨʘʪʦʨ ʩʠʩʪʝʤʘ ʪʨʝʙʘ ʜʘ ʧʨʝʜʣʦʞʠ ʤʝʨʫ ʟʘ ʫʙʣʘʞʘʚʘˁʝ ʠʣʠ ʫʢʣʘˁʘˁʝ 

ʫʦʯʝʥʠʭ ʧʨʦʙʣʝʤʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʠʥʪʝʛʨʘʮʠʿʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʿʝ ʥʘʚʝʜʝʥʘ ʢʘʦ 

ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʮʠˀʝʚʘ ʟʙʦʛ ʢʦʿʠʭ ʩʝ ʚʨʰʠ ʨʘʟʚʦʿ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ [105]. ɿʘ ʩʚʘʢʠ ʧʨʦʿʝʢʘʪ 

ʫʢˀʫʯʝʥ ʫ ʇʣʘʥ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʥʘ ʧʨʝʜʣʦʛ ʦʧʝʨʘʪʦʨʘ ʩʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʥʘʚʦʜʠ 

ʠ ʜʘ ʣʠ ʠʤʘ ʫʪʠʮʘʿʘ ʥʘ ʠʥʪʝʛʨʘʮʠʿʫ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠʣʠ ʥʝ. ʇʨʝʤʘ ʠʥʬʦʨʤʘʮʠʿʘʤʘ 

ʠʟ ʧʦʩʣʝʜˁʝ ʫʩʚʦʿʝʥʝ ʚʝʨʟʠʿʝ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʿʝ ʬʦʨʤʠʨʘʥ ʜʠʿʘʛʨʘʤ ʜʘʪ ʥʘ ʉʣʠʮʠ 2.16. ʆʚʘ ʩʣʠʢʘ 

ʿʝ ʩʘʯʠˁʝʥʘ ʢʘʢʦ ʙʠ ʩʝ, ʟʘ ʩʚʘʢʫ ʦʙʫʭʚʘ˂ʝʥʫ ʛʦʜʠʥʫ, ʧʨʠʢʘʟʘʦ ʙʨʦʿ ʧʨʦʿʝʢʘʪʘ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ 

ʢʦʿʠ ˂ʝ ʫʪʠʮʘʪʠ ʥʘ ʠʥʪʝʛʨʘʮʠʿʫ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ, ʘ ʢʦʿʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʟʘʚʨʰʝ ʫ ʪʦʿ ʛʦʜʠʥʠ. 

ʉʘʛʣʝʜʘʚʘˁʝʤ ʙʨʦʿʝʚʘ ʧʨʦʿʝʢʘʪʘ ʜʘʪʠʭ ʥʘ ʜʠʿʘʛʨʘʤʫ ʩʝ ʣʘʢʦ ʤʦʞʝ ʫʚʠʜʝʪʠ ʨʘʟʤʝʨʘ ʧʨʦʙʣʝʤʘ 

ʜʦ ʢʦʿʠʭ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ ʘʢʦ ʙʠ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʝʢʠʭ ʦʜ ʧʨʠʿʘʚˀʝʥʠʭ ʧʨʦʿʝʢʘʪʘ ʧʨʠʢˀʫʯʝˁʘ 

ʠʟʤʝʥʠʣʝ. ʇʦʛʫʙʥʠʿʠ ʩʣʫʯʘʿ ʙʠ ʥʘʩʪʘʦ ʘʢʦ ʙʠ ʠʥʚʝʩʪʠʪʦʨ ʦʜʫʩʪʘʦ ʦʜ ʩʚʦʛ ʧʨʦʿʝʢʪʘ ʥʘʢʦʥ ʰʪʦ 

ʦʧʝʨʘʪʦʨ ʩʠʩʪʝʤʘ ʚʝ˂ ʧʦʯʥʝ ʩʘ ʫʣʘʛʘˁʝʤ ʩʨʝʜʩʪʘʚʘ ʥʘʤʝˁʝʥʠʭ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʦʿʝʢʪʘ ʢʦʿʠʤ ʙʠ 

ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʨʝʰʝ ʧʨʦʙʣʝʤʠ ʜʦ ʢʦʿʠʭ ʿʝ ʜʦʚʝʦ ʫʧʨʘʚʦ ʪʘʿ ʧʨʦʿʝʢʘʪ ʧʨʠʢˀʫʯʝˁʘ. ɸʢʦ ʩʝ ʫʟʤʝ ʫ 

ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʜʦ ʪʘʢʚʠʭ ʩʠʪʫʘʮʠʿʘ ʜʦʣʘʟʠ ʯʝʩʪʦ, ʧʦʩʪʘʿʝ ʿʘʩʥʦ ʢʦʣʠʢʦ ʿʝ ʚʝ˂ ʩʘʜʘ ʚʘʞʥʦ ʠʤʘʪʠ 

ʪʝʭʥʠʢʝ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʙʨʟʦ ʠ ʝʬʠʢʘʩʥʦ ʧʨʠʣʘʛʦʜʠʪʠ ʥʦʚʦʥʘʩʪʘʣʠʤ 

ʦʢʦʣʥʦʩʪʠʤʘ. ʊʫ ʩʝ ʤʦʨʘ ʠʩʪʘ˂ʠ ʠ ʪʦ ʜʘ ˂ʝ ʦʚʘ ʩʪʘʚʢʘ ʧʦʩʪʘʿʘʪʠ ʩʚʝ ʚʘʞʥʠʿʘ ʩʘ ʩʚʘʢʠʤ ʥʦʚʠʤ 

ʧʨʦʿʝʢʪʦʤ ʧʨʠʢˀʫʯʝˁʘ ʢʦʿʠ ʫʥʦʩʠ ʥʝʠʟʚʝʩʥʦʩʪ ʫ ʧʣʘʥʝʨʩʢʠ ʧʨʦʮʝʩ. ʋʧʨʘʚʦ ʩʝ ʫ ʪʦʤ ʟʥʘʯʘʿʫ ʠ 

ʥʘʣʘʟʠ ʤʦʪʠʚʘʮʠʿʘ ʜʘ ʩʝ ʦʚʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʦʩʚʝʪʠ ʘʜʘʧʪʘʮʠʿʠ ʩʘʚʨʝʤʝʥʠʭ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʿʝ 

ʜʘ ʙʠ ʩʝ, ʫʟ ˁʠʭʦʚʫ ʧʦʤʦ˂, ʦʣʘʢʰʘʣʦ ʜʦʥʦʰʝˁʝ ʦʜʣʫʢʘ ʠʥʞʝˁʝʨʠʤʘ ʢʦʿʠ ʩʝ ʙʘʚʝ ʧʣʘʥʠʨʘˁʝʤ 

ʨʘʟʚʦʿʘ ʤʨʝʞʘ. ʆʚʠʤʝ ʩʝ ʨʝʜʫʢʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʜʦʹʝ ʜʦ ʩʣʫʯʘʿʘ ʫ ʢʦʤʝ ʙʠ ʩʝ ʜʦʩʪʫʧʥʠ ʨʝʩʫʨʩʠ 

ʪʨʦʰʠʣʠ ʥʘ ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʩʝ ʥʝ ʙʠ ʠʩʧʦʩʪʘʚʠʣʠ ʢʘʦ ʦʧʪʠʤʘʣʥʠ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʩʠʩʪʝʤʘ. 

 

ʉʣʠʢʘ 2.16. ʇʨʠʢʘʟ ʙʨʦʿʘ ʧʨʦʿʝʢʘʪʘ ʥʘʤʝˁʝʥʠʭ ʠʥʪʝʛʨʘʮʠʿʠ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ. 
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3. ʄɽʊʆɼɸ ɿɸ ɼʋɻʆʈʆʏʅʆ ʇʃɸʅʀʈɸɳɽ ʈɸɿɺʆɱɸ 

ɼʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ ʩʝ ʧʦ ʜʝʬʠʥʠʮʠʿʠ ʦʜʥʦʩʠ ʥʘ ʧʝʨʠʦʜ ʥʘʢʦʥ 

ʧʦʯʝʪʥʦʛ ʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ (ʦʜ ʪʨʝʥʫʪʢʘ ʧʣʘʥʠʨʘˁʘ). ʊʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ 

ʠ ʪʦ ʜʘ ʦʚʘʿ ʪʠʧ ʨʘʟʚʦʿʘ ʯʝʩʪʦ ʥʠʿʝ ʥʠ ʦʙʨʘʹʝʥ ʫ ʧʣʘʥʝʨʩʢʠʤ ʜʦʢʫʤʝʥʪʠʤʘ ʥʘʧʠʩʘʥʠʤ ʦʜ ʩʪʨʘʥʝ 

ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ. ʈʘʟʣʦʛ ʟʘ ʪʦ ʙʠ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʤʦʛʘʦ ʥʘ˂ʠ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʥʝʠʟʚʝʩʥʦʩʪʠ ʢʦʿʝ 

ʧʨʘʪʝ ʦʚʘʿ ʥʘʯʠʥ ʧʣʘʥʠʨʘˁʘ. ʋ ˁʠʭ ʩʧʘʜʘ ʚʝ˂ ʥʝʢʦʣʠʢʦ ʧʫʪʘ ʧʦʤʠˁʘʥ ʥʝʜʦʩʪʘʪʘʢ ʛʘʨʘʥʮʠʿʘ ʫ 

ʚʝʟʠ ʩʘ ʦʜʣʫʢʘʤʘ ʠʥʚʝʩʪʠʪʦʨʘ ʫ ʧʨʦʠʟʚʦʜʥʝ ʠʣʠ ʧʦʪʨʦʰʘʯʢʝ ʦʙʿʝʢʪʝ. ʊʘʢʦʹʝ ʩʝ ʫ ʦʪʝʞʘʚʘʿʫ˂ʝ 

ʦʢʦʣʥʦʩʪʠ ʩʚʨʩʪʘʚʘʿʫ ʠ ʥʝʤʦʛʫ˂ʥʦʩʪʠ ʧʨʝʜʚʠʹʘˁʘ ʩʧʦˀʥʦʧʦʣʠʪʠʯʢʝ ʩʠʪʫʘʮʠʿʝ ʠʣʠ ʧʦʩʪʦʿʘˁʘ 

ʦʙʘʚʝʟʫʿʫ˂ʠʭ ʫʛʦʚʦʨʘ ʢʦʿʠ ʙʠ ʙʠʣʠ ʚʘʣʠʜʥʠ ʫ ʤʦʤʝʥʪʫ ʥʘ ʢʦʿʠ ʩʝ ʧʦʩʪʫʧʘʢ ʧʣʘʥʠʨʘˁʘ ʦʜʥʦʩʠ. 

ʉʚʘʢʘ ʦʜ ʦʚʘʢʚʠʭ ʥʝʧʦʟʥʘʥʠʮʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʨʘʜʠʢʘʣʥʠʭ ʠʟʤʝʥʘ ʫʩʪʘʥʦʚˀʝʥʝ ʧʝʨʩʧʝʢʪʠʚʝ 

ʨʘʟʚʦʿʘ. ɿʙʦʛ ʪʦʛʘ ʩʝ ʥʘ ʜʫʛʦʨʦʯʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʧʨʝ ʤʦʞʝ ʛʦʚʦʨʠʪʠ ʦ ʨʘʟʤʘʪʨʘˁʫ 

ʥʘʿʚʝʨʦʚʘʪʥʠʿʠʭ ʩʮʝʥʘʨʠʿʘ ʜʦ ʢʦʿʠʭ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ, ʥʝʛʦ ʦ ʧʨʝʮʠʟʥʦʤ ʫʢʘʟʠʚʘˁʫ 

ʥʘ ʢʦʥʢʨʝʪʥʝ ʧʘʨʘʤʝʪʨʝ ʨʘʜʘ ʩʠʩʪʝʤʘ ʫ ʪʨʝʥʫʪʢʫ ʥʘ ʢʦʿʠ ʩʝ ʦʚʘʢʘʚ ʚʠʜ ʧʣʘʥʠʨʘˁʘ ʦʜʥʦʩʠ. 

ʆʧʝʪ, ʦʚʦ ʙʠ ʤʦʛʣʦ ʧʦʚʫ˂ʠ ʠ ʧʠʪʘˁʝ ʧʦʪʨʝʙʝ ʜʘ ʩʝ ʦ ʦʚʘʢʚʦʤ ʪʠʧʫ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʠ ʛʦʚʦʨʠ, 

ʧʦʰʪʦ ʙʠ ʩʝ ʥʝʜʦʩʪʘʪʘʢ ʢʦʥʢʨʝʪʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʛʘʦ ʧʨʦʪʫʤʘʯʠʪʠ ʢʘʦ ʤʘˁʘʢ ʙʝʥʝʬʠʪʘ ʜʦ ʢʦʿʠʭ 

ʧʨʘʚʦʚʨʝʤʝʥʘ ʠʥʜʠʢʘʮʠʿʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʧʨʦʿʝʢʘʪʘ ʫ ʩʠʩʪʝʤʫ ʤʦʞʝ ʜʦʚʝʩʪʠ. ʆʚʜʝ ʙʠ ʩʝ, ʧʨʝ 

ʩʚʝʛʘ, ʢʘʦ ʧʦʟʠʪʠʚʥʠ ʝʬʝʢʘʪ ʤʦʛʣʦ ʠʟʜʚʦʿʠʪʠ ʦʩʪʘʚˀʘˁʝ ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ ʚʨʝʤʝʥʘ ʥʫʞʥʦʛ 

ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʥʝʢʠʭ ʢʦʤʧʣʠʢʦʚʘʥʠʿʠʭ ʧʨʦʿʝʢʘʪʘ, ʯʠʿʠ ʧʫʪ ʦʜ ʠʜʝʿʝ ʜʦ ʛʦʪʦʚʦʛ ʧʨʦʠʟʚʦʜʘ ʤʦʞʝ 

ʜʘ ʧʦʪʨʘʿʝ ʠ ʜʫʞʝ ʦʜ ʜʝʮʝʥʠʿʝ. ʂʘʦ ʪʘʢʚʠ ʧʨʦʿʝʢʪʠ ʙʠ ʩʝ ʤʦʛʣʠ ʥʘʚʝʩʪʠ ʧʨʦʿʝʢʪʠ ʫ ʦʢʚʠʨʫ ʢʦʿʠʭ 

ʩʝ ʛʨʘʜʝ ʥʦʚʝ ʠʥʪʝʨʢʦʥʝʢʪʠʚʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʩʫʩʝʜʥʠʭ ʩʠʩʪʝʤʘ. ʂʦʜ ʦʚʠʭ ʧʨʦʿʝʢʘʪʘ ʩʝ ʥʝʢʦʣʠʢʦ 

ʧʨʚʠʭ ʛʦʜʠʥʘ ʧʦ ʧʨʘʚʠʣʫ ʫʪʨʦʰʠ ʥʘ ʧʦʪʧʠʩʠʚʘˁʝ ʤʝʹʫʥʘʨʦʜʥʠʭ ʜʦʢʫʤʝʥʘʪʘ ʠ ʘʢʘʪʘ, ʜʘ ʙʠ ʩʝ 

ʪʝʢ ʥʘʢʦʥ ʪʦʛʘ ʧʨʝʰʣʦ ʥʘ ʧʨʠʙʘʚˀʘˁʝ ʧʘʧʠʨʦʣʦʛʠʿʝ ʠ ʥʘ ʛʨʘʜˁʫ ʞʝˀʝʥʠʭ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʆʚʠ ʙʝʥʝʬʠʪʠ ʥʠʩʫ ʦʛʨʘʥʠʯʝʥʠ ʩʘʤʦ ʥʘ ʠʥʪʝʨʢʦʥʝʢʪʠʚʥʝ ʧʨʦʿʝʢʪʝ, ʚʝ˂ ʩʝ ʙʘʨ ʜʝʣʠʤʠʯʥʦ ʤʦʛʫ 

ʦʩʪʚʘʨʠʪʠ ʠ ʢʦʜ ʠʥʪʝʨʥʠʭ ʧʨʦʿʝʢʘʪʘ. ʊʘʢʦ ʥʝʰʪʦ ʿʝ ʥʘʿʫʦʯˀʠʚʠʿʝ ʢʦʜ ʦʥʠʭ ʧʨʦʿʝʢʘʪʘ ʢʦʜ ʢʦʿʠʭ 

ʩʝ ʢʘʦ ʧʨʦʙʣʝʤ ʠʩʪʠʯʝ ʥʘʣʘʞʝˁʝ ʪʨʘʩʝ ʧʦ ʢʦʿʦʿ ʙʠ ʥʝʢʠ ʦʜ ʜʘʣʝʢʦʚʦʜʘ ʤʦʛʘʦ ʧʨʦ˂ʠ. ɼʫʛʦʨʦʯʥʦ 

ʧʣʘʥʠʨʘˁʝ ʠ ʫʢʘʟʠʚʘˁʝ ʥʘ ʜʝʣʦʚʝ ʤʨʝʞʝ ʢʦʿʝ ʙʠ ʫ ʜʘˀʦʿ ʙʫʜʫ˂ʥʦʩʪʠ ʙʠʣʦ ʜʦʙʨʦ ʦʿʘʯʘʪʠ ʥʦʚʠʤ 

ʚʦʜʦʚʠʤʘ ʤʦʛʫ ʦʧʝʨʘʪʦʨʠʤʘ ʩʠʩʪʝʤʘ ʦʩʪʘʚʠʪʠ ʜʦʚʦˀʥʦ ʧʨʦʩʪʦʨʘ ʟʘ ʪʝʤʝˀʥʦ ʠʩʧʠʪʠʚʘˁʝ ʩʚʠʭ 

ʦʧʮʠʿʘ. ʅʘʢʦʥ ʪʦʛʘ ʩʝ ʤʦʞʝ ʧʨʝʜʣʦʞʠʪʠ ʚʘʨʠʿʘʥʪʘ ʢʦʿʘ ˂ʝ ʙʠʪʠ ʜʦʚʦˀʥʦ ʜʦʙʨʘ ʩʘ ʘʩʧʝʢʪʘ ʩʘʤʦʛ 

ʩʠʩʪʝʤʘ, ʘ ʠ ʧʨʠʭʚʘʪˀʠʚʘ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʧʨʝʦʩʪʘʣʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʩʪʨʘʥʘ. ʇʦʜ ʦʚʠʤ ʩʝ 

ʧʦʜʨʘʟʫʤʝʚʘ ʩʪʘʥʦʚʥʠʰʪʚʦ ʦʙʣʘʩʪʠ ʫ ʢʦʿʦʿ ˂ʝ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʘ ʙʠʪʠ ʧʦʜʠʛʥʫʪ, ʢʘʦ ʠ ʝʢʦʣʦʰʢʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʟʘʙʨʠʥʫʪʝ ʟʘ ʫʪʠʮʘʿ ʪʦʛ ʝʣʝʤʝʥʪʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʫ ʨʝʛʠʿʘʤʘ ʦʜ ʠʥʪʝʨʝʩʘ. 

ʂʘʢʦ ʙʠ ʩʝ ʦʚʦʿ ʧʨʦʙʣʝʤʘʪʠʮʠ ʧʨʠʩʪʫʧʠʣʦ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ, ʫʟ ʘʜʝʢʚʘʪʥʫ ʧʘʞˁʫ ʢʦʿʫ ʠ 

ʪʨʝʙʘ ʧʦʩʚʝʪʠʪʠ ʩʚʘʢʦʤ ʦʜ ʘʩʧʝʢʘʪʘ, ʦʚʦ ʧʦʛʣʘʚˀʝ ˂ʝ ʙʠʪʠ ʧʦʜʝˀʝʥʦ ʫ ʧʝʪ ʣʦʛʠʯʢʠʭ ʮʝʣʠʥʘ. 

ʋ ʧʨʚʦʤ ʜʝʣʫ ʿʝ ʦʧʠʩʘʥ ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ ʥʘ ʢʦʤʝ ˂ʝ ʨʘʟʚʠʿʝʥʘ ʧʣʘʥʝʨʩʢʘ ʤʝʪʦʜʘ 

ʢʘʩʥʠʿʝ ʠ ʙʠʪʠ ʜʝʤʦʥʩʪʨʠʨʘʥʘ. ʇʨʠ ʦʚʦʤʝ ˂ʝ ʧʦʩʝʙʥʘ ʧʘʞˁʘ ʙʠʪʠ ʧʦʩʚʝ˂ʝʥʘ ʥʘʯʠʥʫ ʥʘ ʢʦʿʠ ʿʝ 

ʦʚʘʿ ʜʝʦ ʤʨʝʞʝ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʥ, ʦʜʥʦʩʥʦ ʧʨʠʢʘʟʘʥ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʢʘʨʪʦʛʨʘʬʩʢʦʿ ʧʨʦʿʝʢʮʠʿʠ. 

ɼʨʫʛʠ ʜʝʦ ʿʝ ʧʦʩʚʝ˂ʝʥ ʧʨʦʮʝˁʠʚʘˁʫ ʩʥʘʛʘ ʥʦʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʢʦʿʝ ʩʝ ʦʯʝʢʫʿʫ ʥʘ ʧʦʜʨʫʯʿʫ 

ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʘʥʘʣʠʟʫ. ʊʨʝ˂ʠ ʜʝʦ ʧʦʛʣʘʚˀʘ ʩʝ ʙʘʚʠ ʝʩʪʠʤʘʮʠʿʦʤ ʣʦʢʘʮʠʿʘ ʥʘ ʢʦʿʠʤʘ ʙʠ ʩʝ ʦʚʠ 

ʢʘʧʘʮʠʪʝʪʠ ʤʦʛʣʠ ʧʦʜʠ˂ʠ. ʋ ʯʝʪʚʨʪʦʤ ʜʝʣʫ ʧʦʛʣʘʚˀʘ ʩʫ ʦʙʨʘʹʝʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʟʚʠʿʝʥʝ 

ʪʝʭʥʠʢʝ ʥʘʤʝˁʝʥʝ ʜʫʛʦʨʦʯʥʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. ʈʝʟʫʣʪʘʪʠ ʩʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʠʟʘ ˂ʝ 

ʙʠʪʠ ʜʘʪʠ ʫ ʧʦʩʣʝʜˁʝʤ ʜʝʣʫ ʧʦʛʣʘʚˀʘ. ʅʫʤʝʨʠʯʢʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʝ ʚʨʝʜʥʦʩʪʠ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. ʋʟ ʪʦ, ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʠ ʠ ʛʨʘʬʠʯʢʠ, ʧʨʝʢʦ 

ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʥʠʭ ʤʘʧʘ. ʆʚʠʤʝ ʿʝ ʦʤʦʛʫ˂ʝʥʦ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʠʟʚʣʘʯʝˁʝ ʟʘʢˀʫʯʘʢʘ ʠʟ ˁʠʭ. 
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3.1. ʆʧʠʩ ʜʝʣʘ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ 

ʅʘ ʧʦʯʝʪʢʫ ʦʚʦʛ ʧʦʪʧʦʛʣʘʚˀʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʝʬʠʥʠʩʘʪʠ ʛʝʦʛʨʘʬʩʢʫ ʦʙʣʘʩʪ ʫ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʠ ʜʝʦ 

ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʥʘ ʢʦʤʝ ˂ʝ ʙʠʪʠ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʧʨʠʤʝʥʘ ʢʨʝʠʨʘʥʝ ʤʝʪʦʜʝ ʟʘ ʜʫʛʦʨʦʯʥʠ ʨʘʟʚʦʿ 

ʩʠʩʪʝʤʘ. ɿʘ ʧʦʯʝʪʘʢ ʩʝ ʤʦʨʘ ʧʦʿʘʩʥʠʪʠ ʟʙʦʛ ʯʝʛʘ ʿʝ ʦʜʣʫʯʝʥʦ ʜʘ ʩʝ ʧʨʠʤʝʥˀʠʚʦʩʪ ʦʚʝ ʪʝʭʥʠʢʝ 

ʠʣʫʩʪʨʫʿʝ ʩʘʤʦ ʥʘ ʧʦʩʪʦʿʝ˂ʝʤ ʧʨʠʤʝʨʫ ʠʟ ʠʥʞʝˁʝʨʩʢʝ ʧʨʘʢʩʝ, ʘ ʥʝ ʠ ʥʘ ʥʝʢʦʤ ʦʜ ʪʝʩʪ ʧʨʠʤʝʨʘ. 

ʅʘʠʤʝ, ʦʧʨʘʚʜʘˁʝ ʟʘ ʪʘʢʚʫ ʦʜʣʫʢʫ ʣʝʞʠ ʫ ʯʠˁʝʥʠʮʠ ʜʘ ˂ʝ ʩʘʤʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ 

ʤʨʝʞʝ ʧʨʝʪʭʦʜʠʪʠ ʧʨʦʮʝʥʘ ʩʥʘʛʝ ʠ ʣʦʢʘʮʠʿʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʢʦʿʝ ʩʝ ʤʦʞʝ 

ʦʯʝʢʠʚʘʪʠ ʜʘ ʙʫʜʫ ʫ ʧʦʛʦʥʫ ʫ ʪʨʝʥʫʪʢʫ ʥʘ ʢʦʿʠ ʩʝ ʧʣʘʥʝʨʩʢʠ ʧʦʩʪʫʧʘʢ ʦʜʥʦʩʠ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʘ 

ʧʨʦʮʝʥʘ ʦʙʘʚʠʣʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʨʘʩʧʦʣʘʛʘʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʩʢʫʧʦʤ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʫʟ ʧʦʤʦ˂ 

ʢʦʿʠʭ ˂ʝ ʩʝ ʩʘʛʣʝʜʘʪʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʦʜʠʟʘˁʝ ʥʦʚʠʭ ʚʝʪʨʦʪʫʨʙʠʥʘ ʢʦʿʠ ʩʚʘʢʠ ʜʝʦ ʛʝʦʛʨʘʬʩʢʝ 

ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ ʧʦʩʝʜʫʿʝ. ʇʦʜ ʪʘʢʚʠʤ ʧʦʜʘʮʠʤʘ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʥʘʛʠʙ ʪʝʨʝʥʘ, ʙʣʠʟʠʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʙʣʠʟʠʥʘ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʧʨʘʚʘʮʘ. ɸʢʦ ʙʠ ʩʝ ʪʘʢʚʘ ʧʨʦʮʝʥʘ 

ʚʨʰʠʣʘ ʟʘ ʥʝʢʠ ʦʜ ʪʝʩʪ ʧʨʠʤʝʨʘ, ʥʝʜʦʩʪʘʪʘʢ ʫʣʘʟʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʫ ʚʝʟʠ ʩʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ 

ʨʝˀʝʬʘ ʫ ʦʙʣʘʩʪʠ ʫ ʢʦʿʦʿ ʩʝ ʩʠʩʪʝʤ ʥʘʣʘʟʠ ʠ ʩʘ ʥʠʚʦʦʤ ʝʢʦʥʦʤʩʢʝ ʨʘʟʚʠʿʝʥʦʩʪʠ ʪʦʛ ʧʦʜʨʫʯʿʘ 

ʜʦʚʝʦ ʙʠ ʜʦ ʪʦʛʘ ʜʘ ʩʝ ʩʚʘʢʠ ʦʜ ʫʣʘʟʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʤʦʨʘ ʧʨʝʪʧʦʩʪʘʚˀʘʪʠ. ʇʨʠʪʦʤ ʙʠ ʢʦʥʘʯʥʠ 

ʨʝʟʫʣʪʘʪ ʧʨʦʮʝʩʘ ʟʘʚʠʩʠʦ ʠʩʢˀʫʯʠʚʦ ʦʜ ʦʚʘʢʦ ʥʘʯʠˁʝʥʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ, ʪʘʢʦ ʜʘ ʙʠ ʠ ˁʝʛʦʚʘ 

ʧʦʫʟʜʘʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʨʠʢʘʞʝ ʧʨʝʜʥʦʩʪʠ ʢʨʝʠʨʘʥʝ ʤʝʪʦʜʝ ʙʠʣʝ ʜʦʚʝʜʝʥʝ ʫ ʧʠʪʘˁʝ. 

ɼʘ ʙʠ ʩʝ ʪʦ ʠʟʙʝʛʣʦ, ʦʜʣʫʯʝʥʦ ʿʝ ʜʘ ʩʝ ʧʨʠʤʝʥˀʠʚʦʩʪ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ ʧʨʠʢʘʞʝ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʩʪʚʘʨʥʦʤ ʧʨʠʤʝʨʫ. ɿʘ ʪʦ ʿʝ ʦʜʘʙʨʘʥ ʜʝʦ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ, ʣʦʮʠʨʘʥ ʫ ʦʙʣʘʩʪʠ 

ʢʦʿʘ ʿʝ ʥʘ ʉʣʠʮʠ 3.1 ʦʠʚʠʯʝʥʘ ʮʨʚʝʥʠʤ ʧʨʘʚʦʫʛʘʦʥʠʢʦʤ. ɱʝʜʘʥ ʦʜ ʦʩʥʦʚʠʭ ʨʘʟʣʦʛʘ ʟʘ ʦʚʘʿ ʠʟʙʦʨ 

ʿʝ ʟʥʘʯʘʿʘʥ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʠʟʛʨʘʜˁʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʢʦʿʠʤ ʦʚʘʿ ʨʝʛʠʦʥ ʨʘʩʧʦʣʘʞʝ. ʂʘʦ ʧʦʪʚʨʜʘ 

ʦʚʦʛʘ ʤʦʞʝ ʧʦʩʣʫʞʠʪʠ ʚʝʣʠʢʠ ʙʨʦʿ ʥʘʿʘʚˀʝʥʠʭ ʧʨʦʿʝʢʘʪʘ ʠʟʛʨʘʜˁʝ ʚʝʪʨʦʧʘʨʢʦʚʘ ʫ ʛʨʘʥʠʮʘʤʘ 

ʦʟʥʘʯʝʥʠʤ ʥʘ ʧʨʠʢʘʟʘʥʦʿ ʩʣʠʮʠ. ʅʘʨʘʚʥʦ, ʘʫʪʦʨ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʩʚʝʩʪʘʥ ʯʠˁʝʥʠʮʝ ʜʘ ʩʝ ʜʝʣʦʚʠ 

ʦʚʦʛ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʧʨʦʪʝʞʫ ʠ ʧʨʝʢʦ ʛʨʘʥʠʮʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʪʝ ʜʘ ʠʩʪʠ ʟʘʫʟʠʤʘ ʠ ʜʝʣʦʚʝ 

ʪʝʨʠʪʦʨʠʿʘ ʍʨʚʘʪʩʢʝ, ʄʘʹʘʨʩʢʝ ʠ ʈʫʤʫʥʠʿʝ. ʀʧʘʢ, ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ˂ʝ ʧʨʠʢʘʟʠʚʘˁʝ ʦʚʝ ʦʙʣʘʩʪʠ 

ʥʘ ʤʘʧʘʤʘ ʫ ʥʘʩʪʘʚʢʫ ʜʠʩʝʨʪʘʮʠʿʝ ʙʠʪʠ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʘʢʦ ʦʥʘ ʠʤʘ ʧʨʘʚʠʣʘʥ ʦʙʣʠʢ. ɿʘ ʧʦʪʨʝʙʝ 

ʘʥʘʣʠʟʘ ʿʝ ʚʦʹʝʥʦ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʩʝ ʥʦʚʠʤ ʧʨʦʿʝʢʪʠʤʘ ʥʝ ʧʨʝʹʫ ʛʨʘʥʠʮʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 

ʊʠʤʝ ʩʫ ʘʥʫʣʠʨʘʥʝ ʝʚʝʥʪʫʘʣʥʝ ʛʨʝʰʢʝ ʜʦ ʢʦʿʠʭ ʿʝ ʦʚʘʢʘʚ ʧʨʠʩʪʫʧ ʫ ʩʫʧʨʦʪʥʦʤ ʤʦʛʘʦ ʜʦʚʝʩʪʠ. 

  

ʉʣʠʢʘ 3.1. ɻʝʦʛʨʘʬʩʢʘ ʧʦʟʠʮʠʿʘ ʜʝʣʘ ɺʦʿʚʦʜʠʥʝ ʦʜ ʠʥʪʝʨʝʩʘ. 
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ʐʪʦ ʩʝ ʪʠʯʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʜʘʙʨʘʥʝ ʛʝʦʛʨʘʬʩʢʝ ʦʙʣʘʩʪʠ, ʪʫ ʧʨʚʦ ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʝ ʨʘʜʠ 

ʦ ʨʘʚʥʠʯʘʨʩʢʦʤ ʪʝʨʝʥʫ, ʙʝʟ ʠʢʘʢʚʠʭ ʚʝ˂ʠʭ ʫʟʚʠʰʝˁʘ ʠʣʠ ʢʦʪʣʠʥʘ. ɿʙʦʛ ʪʦʛʘ ʫ ʦʚʦʿ ʨʝʛʠʿʠ ʥʝʤʘ 

ʥʠ ʟʥʘʯʘʿʥʠʭ ʚʘʨʠʿʘʮʠʿʘ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. ʆʚʦ ʜʦʧʨʠʥʦʩʠ ʪʦʤʝ ʜʘ ʩʝ ʚʘʟʜʫʰʥʝ ʤʘʩʝ ʢʨʝ˂ʫ ʙʝʟ 

ʩʤʝʪˁʠ ʯʠʪʘʚʦʤ ʦʚʦʤ ʦʙʣʘʰ˂ʫ. ʂʘʦ ʰʪʦ ʿʝ ʠ ʧʨʠʢʘʟʘʥʦ ʥʘ ʉʣʠʮʠ 3.1, ʘʥʘʣʠʟʠʨʘʥʠ ʨʝʛʠʦʥ ʩʝ 

ʫ ʧʨʘʚʮʫ ʠʩʪʦʢ-ʟʘʧʘʜ ʧʨʦʪʝʞʝ ʥʝʰʪʦ ʚʠʰʝ ʥʝʛʦ ʫ ʧʨʘʚʮʫ ʩʝʚʝʨ-ʿʫʛ. ʇʨʠʪʦʤ ʜʠʤʝʥʟʠʿʘ ʫ ʧʨʘʚʮʫ 

ʠʩʪʦʢ-ʟʘʧʘʜ ʠʟʥʦʩʠ 120 km, ʘ ʫ ʧʨʘʚʮʫ ʩʝʚʝʨ-ʿʫʛ 105 km. ʀʟ ʦʚʦʛʘ ʧʨʦʠʟʠʣʘʟʠ ʜʘ ʿʝ ʫʢʫʧʥʘ 

ʧʦʚʨʰʠʥʘ ʥʘ ʢʦʿʦʿ ˂ʝ ʙʠʪʠ ʩʧʨʦʚʝʜʝʥʝ ʞʝˀʝʥʝ ʘʥʘʣʠʟʝ ʿʝʜʥʘʢʘ 12600 km2. ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʢʘ 

ʘʜʘʧʪʘʮʠʿʠ ʦʚʦʛ ʨʝʛʠʦʥʘ ʠ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʣʦʮʠʨʘʥʦʛ ʫ ˁʝʤʫ ʟʘ ʧʦʪʨʝʙʝ ʧʨʦʨʘʯʫʥʘ ʙʠʣʦ 

ʿʝ ʠʟʚʨʰʘʚʘˁʝ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʯʠʪʘʚʫ ʦʙʣʘʩʪ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʩʤʝʩʪʠʪʠ ʫ 

ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʘʨʪʦʛʨʘʬʩʢʫ ʧʨʦʿʝʢʮʠʿʫ. ʆʚʠʤʝ ʿʝ ʦʤʦʛʫ˂ʝʥ ʜʘˀʠ ʨʘʜ ʠ ʫʩʧʦʩʪʘʚˀʘˁʝ ʚʝʟʝ 

ʠʟʤʝʹʫ ʪʝʭʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʦʩʤʘʪʨʘʥʦʛ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʠ ʨʝˀʝʬʘ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʩʝ 

ʤʨʝʞʘ ʥʘʣʘʟʠ. ʋ ʦʚʝ ʩʚʨʭʝ, ʧʨʚʦ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʦʜʨʝʜʠʪʠ ʢʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ, ʦʜʥʦʩʥʦ 

ʪʘʯʢʫ ʯʠʿʝ ˂ʝ ʢʦʦʨʜʠʥʘʪʝ ʠʟʥʦʩʠʪʠ (0,0). ʂʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ ʙʠʦ ʿʝ ʧʦʩʪʘʚˀʝʥ ʫ ʜʦˁʠ ʣʝʚʠ 

ʫʛʘʦ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʩʘ ʉʣʠʢʝ 3.1. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʢʦʦʨʜʠʥʘʪʝ ʩʚʠʭ ʦʩʪʘʣʠʭ ʪʘʯʘʢʘ ʫ ʨʘʟʤʘʪʨʘʥʦʿ 

ʦʙʣʘʩʪʠ ʙʠʣʦ ʤʦʛʫ˂ʝ ʜʝʬʠʥʠʩʘʪʠ ʧʨʝʤʘ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʦʯʝʪʢʫ, ʪʘʢʦ ʰʪʦ ʿʝ ʦʩʘ ʫ ʧʨʘʚʮʫ ʠʩʪʦʢ-

ʟʘʧʘʜ ʧʨʦʛʣʘʰʝʥʘ x-ʦʩʦʤ, ʘ ʦʩʘ ʫ ʧʨʘʚʮʫ ʩʝʚʝʨ-ʿʫʛ y-ʦʩʦʤ. ʉʭʦʜʥʦ ʪʦʤʝ ʩʫ ʢʦʦʨʜʠʥʘʪʝ ʛʦʨˁʝʛ 

ʜʝʩʥʦʛ ʫʛʣʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʙʠʣʝ ʿʝʜʥʘʢʝ (120,105). ʇʨʠʤʝʥʦʤ ʪʘʢʚʝ ʣʦʛʠʢʝ ʙʠ ʩʝ 

ʿʝʜʥʦʟʥʘʯʥʦ ʤʦʛʘʦ ʦʜʨʝʜʠʪʠ ʠ ʧʦʣʦʞʘʿ ʙʠʣʦ ʢʦʿʝ ʜʨʫʛʝ ʪʘʯʢʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. ɸʢʦ 

ʩʝ ʟʘ ʪʝ ʪʘʯʢʝ ʫʟʤʫ ʝʣʝʤʝʥʪʠ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ, ʧʦʧʫʪ ʜʘʣʝʢʦʚʦʜʘ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ 

ʩʪʘʥʠʮʘ, ʤʦʛʣʘ ʙʠ ʩʝ ʜʦʙʠʪʠ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʥʘ ʤʘʧʘ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.2. ʅʘ ˁʦʿ ʩʫ ʩʤʝʹʠʤ 

ʢʨʫʛʦʚʠʤʘ ʦʟʥʘʯʝʥʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ ʫ ʧʨʝʜʤʝʪʥʦʿ ʦʙʣʘʩʪʠ ʫ ʢʦʿʠʤʘ ʧʦʩʪʦʿʝ 110 kV 

ʧʦʩʪʨʦʿʝˁʘ. ɼʘʣʝʢʦʚʦʜʠ ʦʚʦʛ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ ʩʫ ʦʟʥʘʯʝʥʠ ʩʤʝʹʠʤ ʣʠʥʠʿʘʤʘ. ʂʘʙʣʦʚʠ 110 kV 

ʥʠʚʦʘ ʥʠʩʫ ʧʨʠʩʫʪʥʠ ʫ ʦʚʦʤ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ, ʧʘ ʟʙʦʛ ʪʦʛʘ ʥʠʩʫ ʥʠ ʫʮʨʪʘʥʠ. ɼʘ ʿʝʩʫ, ˁʠʭ 

ʙʠ ʥʘ ʤʘʧʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʦʟʥʘʯʠʪʠ ʜʨʫʛʘʯʠʿʝ (ʥʘ ʧʨʠʤʝʨ, ʢʦʨʠʰ˂ʝˁʝʤ ʠʩʧʨʝʢʠʜʘʥʠʭ ʣʠʥʠʿʘ). 

  

ʉʣʠʢʘ 3.2. ɻʝʦʨʝʬʝʨʝʥʮʠʨʘʥʘ ʤʘʧʘ ʜʝʣʘ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ. 
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ʂʘʦ ʰʪʦ ʩʝ ʩʘ ʩʣʠʢʝ ʤʦʞʝ ʧʨʠʤʝʪʠʪʠ, ʦʚʘʿ ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʩʝ ʩʘʩʪʦʿʠ ʠʟ 33 ʯʚʦʨʘ 110 kV 

ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ, ʧʦʚʝʟʘʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʙʨʦʿʝʤ ʜʘʣʝʢʦʚʦʜʘ. ʉʘʜʘ ʙʠ ʪʨʝʙʘʣʦ ʥʘʟʥʘʯʠʪʠ ʜʘ ʩʝ 

ʧʨʠʣʠʢʦʤ ʢʨʝʠʨʘˁʘ ʛʦʨˁʝ ʤʘʧʝ ʠ ʩʠʤʫʣʘʮʠʦʥʦʛ ʤʦʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʥʘ ʢʦʤʝ ʩʫ ʦʙʘʚˀʝʥʝ 

ʘʥʘʣʠʟʝ ʥʠʿʝ ʚʦʜʠʣʦ ʨʘʯʫʥʘ ʩʘʤʦ ʦ ʦʥʠʤ ʧʦʩʪʨʦʿʝˁʠʤʘ ʢʦʿʘ ʩʫ ʪʨʝʥʫʪʥʦ ʫ ʧʦʛʦʥʫ, ʚʝ˂ ʠ ʦ ʦʥʠʤ 

ʧʦʩʪʨʦʿʝˁʠʤʘ ʢʦʿʘ ˂ʝ ʫ˂ʠ ʫ ʧʦʛʦʥ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ. ʂʘʦ ʙʘʟʘ ʟʘ ʪʦ ʩʫ ʫʩʚʦʿʝʥʠ ʧʦʜʘʮʠ ʢʦʿʠ 

ʩʫ ʜʘʪʠ ʫ [105]. ʊʘʢʦ ʩʫ ʟʘ ʯʚʦʨʦʚʝ ʦʙʝʣʝʞʝʥʝ ʙʨʦʿʝʚʠʤʘ 5, 11 ʠ 33 ʫʟʝʪʘ ʧʦʩʪʨʦʿʝˁʘ ʯʠʿʘ ʙʠ ʩʝ 

ʠʟʛʨʘʜˁʘ ʤʦʛʣʘ ʦʯʝʢʠʚʘʪʠ ʫ ʥʘʨʝʜʥʠʭ ʜʝʩʝʪ ʛʦʜʠʥʘ. ɹʨʦʿʝʤ 5 ʿʝ ʦʟʥʘʯʝʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʘ 

ʩʪʘʥʠʮʘ 110/20 kV ʉʨʙʦʙʨʘʥ 2, ʙʨʦʿʝʤ 11 ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʘ ʩʪʘʥʠʮʘ 110/20 kV ʇʝʨʣʝʟ, ʜʦʢ ʿʝ 

ʙʨʦʿʝʤ 33 ʦʙʝʣʝʞʝʥʦ 110 kV ʧʨʠʢˀʫʯʥʦ ʨʘʟʚʦʜʥʦ ʧʦʩʪʨʦʿʝˁʝ ʢʦʿʝ ˂ʝ ʙʠʪʠ ʠʟʛʨʘʹʝʥʦ ʫ ʮʠˀʫ 

ʧʨʠʢˀʫʯʝˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ɹʘʰʘʠʜ ʥʘ ʩʠʩʪʝʤ. ʊʠ ʯʚʦʨʦʚʠ ʩʫ ʥʘ ʉʣʠʮʠ 3.2 ʠʩʪʘʢʥʫʪʠ ʟʝʣʝʥʦʤ 

ʙʦʿʦʤ. ʇʨʝʤʘ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʜʘʪʠʤ ʫ ʇʣʘʥʫ ʨʘʟʚʦʿʘ [105], ʧʨʝʜʚʠʹʘ ʩʝ ʜʘ ʙʠ ʪʘ ʪʨʠ ʧʦʩʪʨʦʿʝˁʘ 

ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʫ ʫ ʧʦʛʦʥʫ ʧʨʝ 2025. ʛʦʜʠʥʝ, ʪʝ ʠʭ ʿʝ ʧʦʪʨʝʙʥʦ ʫʚʘʞʠʪʠ ʠ ʫ ʨʘʟʤʘʪʨʘˁʠʤʘ ʢʦʿʘ 

ʩʝ ʦʜʥʦʩʝ ʥʘ ʚʨʝʤʝʥʩʢʝ ʭʦʨʠʟʦʥʪʝ ʢʦʿʠ ʧʨʝʚʘʟʠʣʘʟʝ ʪʫ ʛʦʜʠʥʫ. ʂʘʢʦ ʛʦʜʠʥʝ ʢʦʿʝ ʩʝ ʩʘʛʣʝʜʘʚʘʿʫ 

ʫ ʧʨʦʮʝʩʫ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʠʩʧʫˁʘʚʘʿʫ ʪʘʿ ʢʨʠʪʝʨʠʿʫʤ, ʩʤʘʪʨʘʥʦ 

ʿʝ ʜʘ ʙʠ ʠ ʦʚʘ ʧʦʩʪʨʦʿʝˁʘ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʫʚʘʞʠʪʠ ʫ ʩʧʨʦʚʝʜʝʥʠʤ ʘʥʘʣʠʟʘʤʘ. ʇʨʝ ʥʝʛʦ ʰʪʦ ʿʝ 

ʦʚʘ ʤʘʧʘ ʢʨʝʠʨʘʥʘ, ʩʚʘʢʦʤ ʦʜ 33 ʯʚʦʨʘ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʜʦʜʝʣʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʧʘʨ ʢʦʦʨʜʠʥʘʪʘ 

ʫ ʥʦʚʦʬʦʨʤʠʨʘʥʦʤ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʥʦʤ ʩʠʩʪʝʤʫ. ʆʚʝ ʢʦʦʨʜʠʥʘʪʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʫ ʆʜʝˀʢʫ ʇ.1.1 

ʇʨʠʣʦʛʘ 1 ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʇʦʩʣʝʜʠʮʘ ʪʦʛʘ ʰʪʦ ʨʝʟʦʣʫʮʠʿʘ ʤʘʧʝ ʩʘ ʉʣʠʢʝ 3.2 ʠʟʥʦʩʠ 1×1 km2 

ʿʝ ʪʦ ʰʪʦ ʩʫ ʢʦʦʨʜʠʥʘʪʝ ʯʚʦʨʦʚʘ ʟʘʦʢʨʫʞʝʥʝ ʥʘ ʧʦʣʦʚʠʥʫ ʢʠʣʦʤʝʪʨʘ. ʇʨʠʤʝʨʘ ʨʘʜʠ, ʫʤʝʩʪʦ ʜʘ 

ʢʦʦʨʜʠʥʘʪʘ ʥʝʢʦʛ ʯʚʦʨʘ ʠʟʥʦʩʠ 60,38 km, ʪʘ ʢʦʦʨʜʠʥʘʪʘ ʿʝ ʟʘʦʢʨʫʞʝʥʘ ʥʘ 60,5 km. ʋʩʚʦʿʝʥʘ ʿʝ 

ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʩʝ ʧʦʫʟʜʘʥʦʩʪ ʧʨʦʨʘʯʫʥʘ, ʫʩʣʝʜ ʜʠʤʝʥʟʠʿʘ ʪʝʨʝʥʘ, ʦʚʠʤ ʧʫʪʝʤ ʥʝ˂ʝ ʥʘʨʫʰʠʪʠ. 

ʅʘʢʦʥ ʦʧʠʩʠʚʘˁʘ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠʤʘ ʩʝ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʧʨʝʥʦʩʠ ʫ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʦʜ 

ʠʥʪʝʨʝʩʘ, ʪʨʝʙʘʣʦ ʿʝ ʧʦʩʚʝʪʠʪʠ ʧʘʞˁʫ ʠ ʥʘʯʠʥʫ ʥʘ ʢʦʿʠ ʩʝ ʪʘ ʝʥʝʨʛʠʿʘ ʜʦʚʦʜʠ ʜʦ ʘʥʘʣʠʟʠʨʘʥʝ 

ʤʨʝʞʝ. ʊʘʢʦʹʝ ʩʫ ʩʝ ʤʦʨʘʣʝ ʜʝʬʠʥʠʩʘʪʠ ʠ ʦʜʣʠʢʝ ʧʦʪʨʦʰʘʯʘ ʢʦʿʠʤʘ ʩʝ ʝʥʝʨʛʠʿʘ ʠʩʧʦʨʫʯʫʿʝ. ʋ 

ʩʢʣʦʧʫ ʪʦʛʘ, ʪʨʝʙʘʣʦ ʙʠ ʥʘʛʣʘʩʠʪʠ ʜʘ ʫ ʦʙʫʭʚʘ˂ʝʥʦʤ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʫ ʦʚʦʤ ʪʨʝʥʫʪʢʫ ʥʝ 

ʧʦʩʪʦʿʝ ʚʝʣʠʢʝ ʛʝʥʝʨʘʪʦʨʩʢʝ ʿʝʜʠʥʠʮʝ. ɿʘʪʦ ʩʝ ʝʥʝʨʛʠʿʘ ʜʦ ʤʨʝʞʝ ʜʦʩʪʘʚˀʘ ʠʩʢˀʫʯʠʚʦ ʧʨʝʢʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ X/110 kV. ʆʚʜʝ X, ʟʘʚʠʩʥʦ ʦʜ ʩʣʫʯʘʿʘ, ʦʟʥʘʯʘʚʘ ʠʣʠ 220 kV, ʠʣʠ 

400 kV ʥʘʧʦʥʩʢʠ ʥʠʚʦ. ʊʫ ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʠ ʜʘ ʥʘ ʘʥʘʣʠʟʠʨʘʥʦʤ ʧʦʜʨʫʯʿʫ ʪʨʝʥʫʪʥʦ ʧʦʩʪʦʿʠ 

ʧʝʪ ʪʘʢʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ (ʉʫʙʦʪʠʮʘ 3 (ʯʚʦʨ 1), ʉʦʤʙʦʨ 3 (ʯʚʦʨ 32), ʅʦʚʠ ʉʘʜ 3 

(ʯʚʦʨ 6), ʉʨʙʦʙʨʘʥ (ʯʚʦʨ 4) ʠ ɿʨʝˁʘʥʠʥ 2 (ʯʚʦʨ 12)). ʆʚʘ ʧʦʩʪʨʦʿʝˁʘ ʩʫ ʟʘ ʧʦʪʨʝʙʝ ʧʨʦʨʘʯʫʥʘ 

ʪʦʢʦʚʘ ʩʥʘʛʘ ʙʠʣʘ ʩʤʘʪʨʘʥʘ ʛʝʥʝʨʘʪʦʨʩʢʠʤ ʯʚʦʨʦʚʠʤʘ. ʂʘʧʘʮʠʪʝʪ ʩʚʘʢʦʛ ʦʜ ʦʚʘʢʦ ʬʦʨʤʠʨʘʥʠʭ 

ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʿʝ ʙʠʦ ʿʝʜʥʘʢ ʟʙʠʨʫ ʩʥʘʛʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ X/110 kV ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ 

ʧʦʩʪʨʦʿʝˁʫ. ʋ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʩʝ ʩʘʛʣʝʜʘʚʘ ʫʣʘʟʘʢ ʫ ʧʦʛʦʥ ʥʝʢʦʣʠʢʦ ʚʝʪʨʦʧʘʨʢʦʚʘ ʥʘ ʦʚʦʤ 

ʧʦʜʨʫʯʿʫ. ʆʚʝ ʝʣʝʢʪʨʘʥʝ ʩʫ ʙʠʣʝ ʫʚʘʞʝʥʝ ʧʨʠ ʢʨʝʠʨʘˁʫ ʤʦʜʝʣʘ ʥʘ ʢʦʿʠʤʘ ʩʫ ʨʘʹʝʥʝ ʘʥʘʣʠʟʝ. 

ɿʘ ʤʦʜʝʣʦʚʘˁʝ ʧʦʪʨʦʰˁʝ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʦʩʝʜʦʚʘʪʠ ʜʚʘ ʩʢʫʧʘ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ. ʇʨʚʠ ʦʜ 

ˁʠʭ ʩʝ ʦʜʥʦʩʠʦ ʥʘ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʠʟʤʝʨʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʦʪʨʦʰˁʝ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ, 

ʘ ʜʨʫʛʠ ʥʘ ʧʨʦʮʝʥʫ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ˂ʝ ʩʝ ʩʥʘʛʘ ʦʚʝ ʧʦʪʨʦʰˁʝ ʤʝˁʘʪʠ ʫ ʥʘʨʝʜʥʠʤ ʛʦʜʠʥʘʤʘ. 

ʆʚʘ ʧʨʦʮʝʥʘ ʿʝ ʠʟʚʨʰʝʥʘ ʥʘ ʦʩʥʦʚʫ ʧʨʦʛʥʦʟʝ ʧʦʪʨʦʰˁʝ ʢʦʿʘ ʿʝ ʫʨʘʹʝʥʘ ʫ [105]. ʊʘ ʝʩʪʠʤʘʮʠʿʘ 

ʿʝ ʙʘʟʠʨʘʥʘ ʥʘ ʝʢʦʥʦʤʝʪʨʠʿʩʢʦʤ ʤʦʜʝʣʫ ʢʦʿʠ ʟʘ ʫʣʘʟʥʝ ʧʦʜʘʪʢʝ ʫʟʠʤʘ ʤʝʨʝʥʝ ʠʩʪʦʨʠʿʩʢʝ ʠʟʥʦʩʝ 

ʢʦʥʟʫʤʘ ʫ ʯʠʪʘʚʦʤ ʩʠʩʪʝʤʫ ʠ ʙʨʫʪʦ ʜʦʤʘ˂ʠ ʧʨʦʠʟʚʦʜ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ ʿʝ 

ʥʘ ʉʣʠʮʠ 3.3 ʧʨʠʢʘʟʘʥ ʜʠʿʘʛʨʘʤ ʧʨʦʮʝʥʝ ʢʨʝʪʘˁʘ ʚʨʰʥʠʭ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ ʩʠʩʪʝʤʫ ʟʘ ʧʝʨʠʦʜ 

ʜʦ 2034. ʛʦʜʠʥʝ. ʆʚʘʿ ʜʠʿʘʛʨʘʤ ʫ [105] ʦʜʛʦʚʘʨʘ ʩʨʝʜˁʝʤ ʜʝʬʠʥʠʩʘʥʦʤ ʩʮʝʥʘʨʠʿʫ ʨʘʟʚʦʿʘ. ɼʘʪʝ 

ʧʨʦʮʝʥʝ ʩʫ ʫʨʘʹʝʥʝ ʥʘ ʦʩʥʦʚʫ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʤʝʪʦʜʝ ï ʝʤʧʠʨʠʿʩʢʝ ʪʝʭʥʠʢʝ ʧʨʦʮʝʥʝ, ʣʠʥʝʘʨʥʝ 

ʨʝʛʨʝʩʠʿʝ ʬʘʢʪʦʨʘ ʦʧʪʝʨʝ˂ʝˁʘ ʠ ʣʠʥʝʘʨʥʝ ʨʝʛʨʝʩʠʿʝ ʫʧʨʦʩʝʯʝʥʦʛ ʬʘʢʪʦʨʘ ʦʧʪʝʨʝ˂ʝˁʘ. 
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ʉʣʠʢʘ 3.3. ʇʨʦʛʥʦʟʘ ʚʨʰʥʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʜʦ 2034. ʛʦʜʠʥʝ. [105] 

ʂʘʢʦ ʿʝ, ʩʭʦʜʥʦ ʥʘʚʦʜʠʤʘ ʠʟ ʦʚʦʛ ʧʣʘʥʩʢʦʛ ʜʦʢʫʤʝʥʪʘ, ʥʘʿʨʝʣʝʚʘʥʪʥʠʿʘ ʤʝʪʦʜʘ ʧʦʤʦ˂ʫ ʢʦʿʝ ʿʝ 

ʩʧʨʦʚʝʜʝʥʘ ʧʨʦʛʥʦʟʘ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʦʥʘ ʙʘʟʠʨʘʥʘ ʥʘ ʣʠʥʝʘʨʥʦʿ ʨʝʛʨʝʩʠʿʠ ʧʨʦʩʝʯʥʦʛ ʬʘʢʪʦʨʘ 

ʦʧʪʝʨʝ˂ʝˁʘ, ʠ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʠʩʢʦʨʠʰ˂ʝʥʘ ʦʚʘ ʤʝʪʦʜʘ. ʄʝʹʫʪʠʤ, ʢʘʢʦ ʙʠ ʩʝ ʦʥʘ ʫʧʦʪʨʝʙʠʣʘ 

ʫ ʜʠʩʝʨʪʘʮʠʿʠ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʫʩʧʦʩʪʘʚʠʪʠ ʚʝʟʫ ʠʟʤʝʹʫ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʫ ʮʝʣʦʤ ʩʠʩʪʝʤʫ ʠ 

ʧʦʪʨʦʰˁʝ ʫ ʨʝʛʠʦʥʫ ʦʜ ʠʥʪʝʨʝʩʘ. ʆʚʦ ʿʝ ʫʯʠˁʝʥʦ ʫʚʘʞʘʚʘˁʝʤ ʧʨʝʪʧʦʩʪʘʚʢʝ ʜʘ ʿʝ ʦʜʥʦʩ ʠʟʤʝʹʫ 

ʚʨʰʥʝ ʩʥʘʛʝ ʢʦʥʟʫʤʘ ʩʠʩʪʝʤʘ ʠ ʚʨʰʥʝ ʩʥʘʛʝ ʢʦʥʟʫʤʘ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ ʢʦʥʩʪʘʥʪʘʥ, ʥʝʚʝʟʘʥʦ 

ʟʘ ʛʦʜʠʥʫ ʟʘ ʢʦʿʫ ʩʝ ʘʥʘʣʠʟʘ ʦʙʘʚˀʘ. ɼʘʢʣʝ, ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ ʿʝ ʜʘ ʩʝ ʚʨʰʥʘ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ 

ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʦʜ ʠʥʪʝʨʝʩʘ ʫ ʥʝʢʦʿ ʛʦʜʠʥʠ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʪʘʢʦ ʰʪʦ ʙʠ ʩʝ ʚʨʰʥʘ ʩʥʘʛʘ 

ʧʦʪʨʦʰˁʝ ʪʝ ʨʝʛʠʿʝ ʫ 2020. ʛʦʜʠʥʠ ʧʦʤʥʦʞʠʣʘ ʦʜʥʦʩʦʤ ʚʨʰʥʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʮʝʣʦʛ ʩʠʩʪʝʤʘ 

ʫ ʛʦʜʠʥʠ ʟʘ ʢʦʿʫ ʩʝ ʧʨʦʛʥʦʟʘ ʚʨʰʠ ʠ ʚʨʰʥʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʮʝʣʦʛ ʩʠʩʪʝʤʘ ʫ 2020. ʛʦʜʠʥʠ. ɸʢʦ 

ʩʝ ʦʚʦʤʝ ʜʦʜʘ ʠ ʪʦ ʜʘ ʿʝ ʦʜ ʘ.ʜ. Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ ʧʨʠʙʘʚˀʝʥʘ ʠʥʬʦʨʤʘʮʠʿʘ ʜʘ ʿʝ ʚʨʰʥʘ 

ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ ʫ 2020. ʛʦʜʠʥʠ ʠʟʥʦʩʠʣʘ 1784 MW, ʧʦʩʪʘʿʝ ʿʘʩʥʦ ʜʘ ʩʝ 

ʪʘʢʚʠʤ ʧʨʠʩʪʫʧʦʤ ʚʨʰʥʘ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʦʚʦʛ ʨʝʛʠʦʥʘ ʟʘ ʙʠʣʦ ʢʦʿʫ ʛʦʜʠʥʫ ʜʦ 2034. ʤʦʞʝ ʣʘʢʦ 

ʦʜʨʝʜʠʪʠ. ʅʘ ʉʣʠʮʠ 3.4 ʿʝ ʜʘʪ ʜʠʿʘʛʨʘʤ ʦʯʝʢʠʚʘʥʝ ʧʨʦʤʝʥʝ ʚʨʰʥʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʫ ʦʙʣʘʩʪʠ 

ʦʜ ʠʥʪʝʨʝʩʘ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ. ʄʦʞʝ ʩʝ ʚʠʜʝʪʠ ʜʘ ʦʯʝʢʠʚʘʥʘ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫʙʨʟʘʥʦ ʨʘʩʪʝ 

ʫ ʧʨʚʠʭ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ, ʘʣʠ ʜʘ ʪʘ ʪʝʥʜʝʥʮʠʿʘ ʫʩʧʦʨʘʚʘ ʢʘʢʦ ʩʝ ʫʜʘˀʘʚʘ ʧʦʩʤʘʪʨʘʥʠ ʭʦʨʠʟʦʥʪ. 

  

ʉʣʠʢʘ 3.4. ʇʨʦʛʥʦʟʘ ʚʨʰʥʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʦʙʨʘʹʝʥʝ ʦʙʣʘʩʪʠ ʜʦ 2034. ʛʦʜʠʥʝ. 
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3.2. ʇʨʦʮʝʥʘ ʩʥʘʛʝ ʥʦʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʇʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʦʯʥʝ ʩʘ ʦʧʠʩʠʚʘˁʝʤ ʤʝʪʦʜʦʣʦʛʠʿʝ ʢʦʿʘ ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʜʠʩʝʨʪʘʮʠʿʝ ʢʦʨʠʰ˂ʝʥʘ 

ʟʘ ʧʨʦʮʝʥʫ ʪʝʥʜʝʥʮʠʿʘ ʨʘʟʚʦʿʘ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ʦʜʘʙʨʘʥʦʿ ʨʝʛʠʿʠ, ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʦʚʦ 

ʥʝʟʘʭʚʘʣʘʥ ʟʘʜʘʪʘʢ. ʈʘʟʣʦʛ ʟʘ ʪʦ ʣʝʞʠ ʫ ʯʠˁʝʥʠʮʠ ʜʘ ʩʝ ʦʜʣʫʢʘ ʦ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʦʿʝʢʪʘ ʧʦʥʝʢʘʜ 

ʥʝ ʜʦʥʦʩʠ ʥʠ ʥʘ ʦʩʥʦʚʫ ʪʝʭʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ, ʥʠ ʩʭʦʜʥʦ ʝʢʦʥʦʤʩʢʠʤ ʧʨʦʛʥʦʟʘʤʘ. ʉʘʤʠʤ ʪʠʤ, 

ʩʚʘʢʠ ʦʜ ˁʠʭ ʫʥʦʩʠ ʫ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʩʪʝʧʝʥ ʥʝʠʟʚʝʩʥʦʩʪʠ. 

ʂʫʤʫʣʘʪʠʚʥʠ ʩʪʝʧʝʥ ʥʝʠʟʚʝʩʥʦʩʪʠ ʢʦʿʠ ʪʨʝʙʘ ʫʚʘʞʠʪʠ ʧʨʠ ʠʟʨʘʜʠ ʧʣʘʥʝʨʩʢʠʭ ʘʢʘʪʘ ʧʦʚʝ˂ʘʚʘ 

ʩʝ ʩʘ ʚʨʝʤʝʥʩʢʠʤ ʭʦʨʠʟʦʥʪʦʤ ʢʦʿʠ ʩʝ ʧʦʩʤʘʪʨʘ. ɿʘʪʦ ʿʝ ʿʘʩʥʦ ʠ ʜʘ ʩʝ, ʧʦʩʝʙʥʦ ʧʨʠ ʧʣʘʥʠʨʘˁʫ 

ʢʦʿʝ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʝʨʠʦʜ ʥʘʢʦʥ ʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʠʥʪʝʨʚʘʣʘ, ʙʠʣʦ ʢʦʿʘ ʧʨʦʛʥʦʟʘ ʤʦʨʘ ʫʟʝʪʠ ʩʘ 

ʚʝʣʠʢʦʤ ʜʦʟʦʤ ʨʝʟʝʨʚʝ. ʂʘʢʦ ʙʠ ʩʝ ʧʦʩʪʫʧʘʢ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʩʧʨʦʚʝʦ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ 

ʦʙʘʚʠʪʠ ʧʨʦʮʝʥʫ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʢʦʿʠ ʩʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʦʯʝʢʫʿʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ. 

ʅʘʯʠʥ ʥʘ ʢʦʿʠ ʿʝ ʦʚʘ ʧʨʦʮʝʥʘ ʫʯʠˁʝʥʘ ˂ʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥ ʫ ʦʚʦʤ ʠ ʥʘʨʝʜʥʦʤ ʧʦʪʧʦʛʣʘʚˀʫ. 

ɿʘ ʧʨʦʮʝʥʫ ʚʘʨʠʿʘʮʠʿʘ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʿʝ ʠʩʢʦʨʠʰ˂ʝʥʘ ʤʝʪʦʜʘ ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʜʦʩʪʫʧʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʪʠʭ ʝʣʝʢʪʨʘʥʘ ʫ ʥʝʢʦʿ ʚʝ˂ʦʿ ʦʙʣʘʩʪʠ. ʇʨʦʮʝʩ ʿʝ 

ʥʘʩʪʘʚˀʝʥ ʢʨʦʟ ʧʨʦʮʝʥʫ ʧʨʘʚʠʣʘ ʧʦ ʢʦʿʠʤʘ ʩʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʤʝˁʘʿʫ ʢʨʦʟ ʚʨʝʤʝ ʠ ʫʦʯʘʚʘˁʝ 

ʟʘʢʦʥʠʪʦʩʪʠ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʙʠ ʪʝ ʧʨʦʤʝʥʝ ʤʦʛʣʝ ʜʘ ʩʝ ʥʘʩʪʘʚʝ. ɿʘʚʨʰʥʠ ʢʦʨʘʢ ʧʨʦʮʝʜʫʨʝ 

ʦʙʫʭʚʘʪʘʦ ʿʝ ʩʢʘʣʠʨʘˁʝ ʦʚʠʭ ʟʘʢʦʥʠʪʦʩʪʠ ʥʘ ʤʝʨʫ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʨʝʛʠʿʠ ʦʜ ʠʥʪʝʨʝʩʘ ʠ ʜʦʙʠʿʘˁʝ 

ʢʦʥʢʨʝʪʥʠʭ ʠʟʥʦʩʘ ʩʥʘʛʘ. ʂʘʦ ʩʢʫʧ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʿʝ ʚʘʣʠʜʘʥ ʟʘ ʥʝʢʫ ʚʝ˂ʫ ʦʙʣʘʩʪ ʩʫ ʩʝ 

ʢʦʨʠʩʪʠʣʝ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʮʝʣʫ ɽʚʨʦʧʫ, ʧʨʝʜʩʪʘʚˀʝʥʝ ʥʘ ʉʣʠʢʘʤʘ 2.9 ʠ 2.11. ʋ 

ʩʚʨʭʝ ʫʥʠʬʠʢʘʮʠʿʝ ʿʝ ʧʦʩʤʘʪʨʘʥ ʩʘʤʦ ʩʢʫʧ ʠʟʥʦʩʘ ʥʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʧʦ ʩʚʘʢʦʿ ʛʦʜʠʥʠ, ʠ ʪʦ ʟʘ 

ʧʝʨʠʦʜ ʦʜ 2012. ʜʦ 2026. ʛʦʜʠʥʝ. ʊʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʫ ʨʘʟʤʘʪʨʘʥʝ ʠʩʢˀʫʯʠʚʦ ʠʥʬʦʨʤʘʮʠʿʝ 

ʚʝʟʘʥʝ ʟʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʥʘ ʢʦʧʥʫ. ʆʚʦ ʿʝ ʫʯʠˁʝʥʦ ʟʘʪʦ ʰʪʦ ʩʝ ʨʘʟʚʦʿ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʤʦʨʫ 

ʠ ʥʘ ʢʦʧʥʫ ʥʝ ʦʜʚʠʿʘ ʠʩʪʦʤ ʙʨʟʠʥʦʤ, ʘ ʫ ʦʜʘʙʨʘʥʦʿ ʦʙʣʘʩʪʠ ʥʝʤʘ ʚʝʣʠʢʠʭ ʚʦʜʝʥʠʭ ʧʦʚʨʰʠʥʘ. 

ɿʘ ʫʦʯʘʚʘˁʝ ʟʘʢʦʥʠʪʦʩʪʠ ʿʝ ʠʩʢʦʨʠʰ˂ʝʥʘ ʪʝʭʥʠʢʘ ʤʠʥʠʤʘʣʥʦʛ ʩʨʝʜˁʝʛ ʢʚʘʜʨʘʪʥʦʛ ʦʜʩʪʫʧʘˁʘ. 

ʆʚʘ ʪʝʭʥʠʢʘ ʧʦʨʝʜʠ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʝ ʧʦʤʦ˂ʫ ʨʘʟʣʠʯʠʪʠʭ ʠʟʨʘʟʘ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʜʦʙʠʿʝʥʠʤ 

ʤʝʨʝˁʝʤ. ʇʦʨʝʹʝˁʝ ʩʝ ʚʨʰʠ ʨʘʯʫʥʘˁʝʤ ʧʘʨʘʤʝʪʨʘ ʧʦʟʥʘʪʦʛ ʢʘʦ ʩʨʝʜˁʝ ʢʚʘʜʨʘʪʥʦ ʦʜʩʪʫʧʘˁʝ, 

ʫ ʩʢʣʘʜʫ ʩʘ ʠʟʨʘʟʦʤ (3.1). ʄʘˁʘ ʚʨʝʜʥʦʩʪ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʦʟʥʘʯʘʚʘ ʙʦˀʝ ʦʜʛʦʚʘʨʘˁʝ ʬʫʥʢʮʠʿʝ 

ʠʟʤʝʨʝʥʠʤ ʧʦʜʘʮʠʤʘ. ʋ ʠʟʨʘʟʫ (3.1) ʩʝ ʫ ʟʘʛʨʘʜʠ ʥʘʣʘʟʠ ʨʘʟʣʠʢʘ ʤʝʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʦʜʙʠʨʢʘ ʠ 

ʚʨʝʜʥʦʩʪʠ ʠʩʪʦʛ ʦʜʙʠʨʢʘ ʜʦʙʠʿʝʥʝ ʧʦʤʦ˂ʫ ʧʨʝʜʣʦʞʝʥʝ ʬʫʥʢʮʠʿʝ. ʉʘ NN ʿ ʝ ʦʚʜʝ ʦʟʥʘʯʝʥ ʫʢʫʧʘʥ 

ʙʨʦʿ ʦʜʙʠʨʘʢʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʝ ʩʧʨʦʚʦʜʠ ʞʝˀʝʥʘ ʧʨʦʮʝʥʘ ʟʘʢʦʥʠʪʦʩʪʠ. 

 

ὙὓὛὈ
В ὢ ὢ

ὔὔ
Ȣ (3.1) 

ʊʨʝʙʘ ʥʘʟʥʘʯʠʪʠ ʠ ʜʘ ʝʿ ʩʢʫʧ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 2022. ʜʦ 2026. ʛʦʜʠʥʝ ʙʠʦ ʟʘʩʥʦʚʘʥ 

ʥʘ ʨʝʘʣʠʩʪʠʯʥʦʤ ʩʮʝʥʘʨʠʿʫ ʠʟ [97]. ʊʘʢʦʹʝ ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʠ ʜʘ ʿʝ ʟʘ ʩʢʫʧ ʚʨʝʜʥʦʩʪʠ ʦʜ ʢʦʿʠʭ 

ʟʘʚʠʩʠ ʧʨʦʤʝʥʘ ʥʦʚʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫʟʝʪ ʥʠʟ ʧʨʠʨʦʜʥʠʭ ʙʨʦʿʝʚʘ ʦʜ 1 ʜʦ 15, ʘ ʥʝ ʨʝʘʣʥʠ 

ʥʠʟ ʙʨʦʿʝʚʘ ʛʦʜʠʥʘ ʦʜ 2012 ʜʦ 2026. ʂʘʦ ʦʧʮʠʿʝ ʟʘ ʦʧʠʩ ʧʨʦʤʝʥʘ ʠʟʥʦʩʘ ʩʥʘʛʘ ʥʦʚʠʭ ʝʣʝʢʪʨʘʥʘ, 

ʨʘʟʤʘʪʨʘʥʝ ʩʫ ʪʨʠ ʬʫʥʢʮʠʿʝ. ʇʨʚʘ ʦʜ ʦʚʘʢʚʠʭ ʬʫʥʢʮʠʿʘ ʙʠʣʘ ʿʝ ʧʦʣʠʥʦʤʠʿʘʣʥʘ ʬʫʥʢʮʠʿʘ ʜʨʫʛʦʛ 

ʩʪʝʧʝʥʘ, ʦʧʠʩʘʥʘ ʠʟʨʘʟʦʤ (3.2). ʆʚʜʝ z ʦʟʥʘʯʘʚʘ ʥʠʟ ʙʨʦʿʝʚʘ ʦʜ 1 ʜʦ 15, ʦʜʥʦʩʥʦ ʙʨʦʿʝʚʝ ʛʦʜʠʥʘ 

ʟʘ ʢʦʿʝ ʩʫ ʠʥʬʦʨʤʘʮʠʿʝ ʜʦʩʪʫʧʥʝ, ʢʦʥʚʝʨʪʦʚʘʥʝ ʫ ʞʝˀʝʥʠ ʦʧʩʝʛ ʧʦʤʝʨʘʿʝʤ ʧʦ ʚʨʝʤʝʥʩʢʦʿ ʦʩʠ.  

 Ὢᾀ ὃϽᾀ ὄϽᾀ ὅȢ (3.2) 
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ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ A, B ʠ C ʟʘ ʢʦʿʝ ʿʝ ʛʨʝʰʢʘ ʧʨʦʮʝʥʝ ʥʘʿʤʘˁʘ ʦʜʨʝʹʝʥʝ ʩʫ ʢʦʨʠʰ˂ʝˁʝʤ 

ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ MATLAB. ɺʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ A, B ʠ C ʟʘ ʢʦʿʝ ʿʝ ʪʘ ʛʨʝʰʢʘ ʥʘʿʤʘˁʘ ʩʫ: 

A = 0,04692 GW, 

B = ï 0,209 GW, 

C = 11,55 GW. 

ɺʨʝʜʥʦʩʪ ʩʨʝʜˁʝʛ ʢʚʘʜʨʘʪʥʦʛ ʦʜʩʪʫʧʘˁʘ ʿʝ, ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʠʟʥʦʩʠʣʘ 1,674 GW. ʅʘ ʜʠʿʘʛʨʘʤʫ 

ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 3.5 ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʫ ʢʦʿʦʿ ʤʝʨʠ ʦʚʜʝ ʧʨʝʜʣʦʞʝʥʘ ʬʫʥʢʮʠʿʘ ʦʜʛʦʚʘʨʘ 

ʫʣʘʟʥʠʤ ʧʦʜʘʮʠʤʘ. ʎʨʥʝ ʪʘʯʢʝ ʦʚʜʝ ʦʟʥʘʯʘʚʘʿʫ ʫʣʘʟʥʝ ʧʦʜʘʪʢʝ ʧʨʝʫʟʝʪʝ ʠʟ [97]. ʉʠʚʘ ʣʠʥʠʿʘ 

ʿʝ ʜʝʬʠʥʠʩʘʥʘ ʪʘʢʦ ʰʪʦ ʩʫ ʫ ʠʟʨʘʟ (3.1) ʫʚʨʰʪʝʥʝ ʜʦʙʠʿʝʥʝ ʦʧʪʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ A, B ʠ C. ʉʘ 

ʜʠʿʘʛʨʘʤʘ ʩʝ ʟʘʢˀʫʯʫʿʝ ʜʘ ʦʚʘ ʬʫʥʢʮʠʿʘ ʨʝʣʘʪʠʚʥʦ ʧʨʝʮʠʟʥʦ ʘʧʨʦʢʩʠʤʠʨʘ ʪʝʥʜʝʥʮʠʿʝ ʫ ʩʢʣʘʜʫ 

ʩʘ ʢʦʿʠʤʘ ʩʫ ʩʝ ʫʣʘʟʥʝ ʚʨʝʜʥʦʩʪʠ ʤʝˁʘʣʝ. ʅʘʨʝʜʥʠ ʧʦʢʫʰʘʿ ʥʘʣʘʞʝˁʘ ʟʘʢʦʥʠʪʦʩʪʠ ʩʝ ʟʘʩʥʠʚʘʦ 

ʥʘ ʠʟʨʘʯʫʥʘʚʘˁʫ ʦʧʪʠʤʘʣʥʠʭ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʩʪʝʧʝʥʝ ʬʫʥʢʮʠʿʝ, ʠʣʫʩʪʨʦʚʘʥʝ ʠʟʨʘʟʦʤ (3.3). 

 Ὢᾀ ὃϽᾀȢ (3.3) 

ʅʘʢʦʥ ʩʧʨʦʚʦʹʝˁʘ ʠʜʝʥʪʠʯʥʦʛ ʧʦʩʪʫʧʢʘ ʢʘʦ ʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʩʣʫʯʘʿʫ, ʠʟʨʘʯʫʥʘʪʝ ʩʫ ʚʨʝʜʥʦʩʪʠ 

ʦʧʪʠʤʘʣʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʩʪʝʧʝʥʝ ʬʫʥʢʮʠʿʝ. ʆʚʠ ʧʘʨʘʤʝʪʨʠ ʩʫ ʠʟʥʦʩʠʣʠ: 

A = 8,84 GW, 

B = 0,2292. 

ʅʘʢʦʥ ʟʘʤʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʟʨʘʟ (3.3), ʠʟʨʘʯʫʥʘʪʘ ʿʝ ʚʨʝʜʥʦʩʪ ʛʨʝʰʢʝ ʦʜ 2,186 GW. 

ʆʚʘ ʧʨʦʮʝʥʘ ʿʝ ʙʠʣʘ ʣʦʰʠʿʘ ʦʜ ʦʥʝ ʢʦʿʘ ʿʝ ʙʠʣʘ ʫʯʠˁʝʥʘ ʧʨʝʢʦ ʠʟʨʘʟʘ (3.2). ʂʘʢʦ ʙʠ ʩʝ ʪʦ ʰʪʦ 

ʿʘʩʥʠʿʝ ʠʩʪʘʢʣʦ, ʠʟʨʘʯʫʥʘʪʦ ʿʝ ʨʝʣʘʪʠʚʥʦ ʧʦʚʝ˂ʘˁʝ ʛʨʝʰʢʝ ʢʦʿʘ ʿʝ ʫʯʠˁʝʥʘ ʧʨʦʮʝʥʦʤ ʫ ʩʣʫʯʘʿʫ 

ʧʨʠʤʝʥʝ ʠʟʨʘʟʘ (3.3) ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʨʠʰ˂ʝˁʝ ʠʟʨʘʟʘ (3.2). ɼʦʙʠʿʝʥʦ ʿʝ ʜʘ ʿʝ ʛʨʝʰʢʘ ʫ ʩʣʫʯʘʿʫ 

ʧʨʠʤʝʥʝ ʠʟʨʘʟʘ (3.3) ʚʝ˂ʘ ʟʘ ʯʘʢ 30,58% ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʟʫʣʪʘʪ ʜʦʙʠʿʝʥ ʢʦʨʠʰ˂ʝˁʝʤ ʠʟʨʘʟʘ (3.2). 

ʆʚʘʿ ʨʝʟʫʣʪʘʪ ʿʝ ʧʦʪʚʨʜʠʦ ʚʝ˂ ʫʩʪʘʥʦʚˀʝʥʠ ʟʘʢˀʫʯʘʢ ʜʘ ʩʪʝʧʝʥʘ ʬʫʥʢʮʠʿʘ ʥʝ ʦʧʠʩʫʿʝ ʧʨʦʤʝʥʝ 

ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʥʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʥʘʯʠʥ. ɼʠʿʘʛʨʘʤ ʥʘ ʉʣʠʮʠ 3.6 ʧʨʠʢʘʟʫʿʝ ʫʣʘʟʥʝ ʧʦʜʘʪʢʝ 

ʟʘ ʘʧʨʦʢʩʠʤʘʮʠʿʫ, ʢʘʦ ʠ ʛʨʘʬʠʢ ʩʪʝʧʝʥʝ ʬʫʥʢʮʠʿʝ ʫ ʢʦʿʫ ʩʫ ʫʚʨʰʪʝʥʠ ʦʧʪʠʤʘʣʥʠ ʧʘʨʘʤʝʪʨʠ. 

  

ʉʣʠʢʘ 3.5. ʇʨʦʮʝʥʘ ʪʝʥʜʝʥʮʠʿʘ ʨʘʩʪʘ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ï ʦʧʮʠʿʘ 1. 
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ʉʣʠʢʘ 3.6. ʇʨʦʮʝʥʘ ʪʝʥʜʝʥʮʠʿʘ ʨʘʩʪʘ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ï ʦʧʮʠʿʘ 2. 

ʂʦʥʘʯʥʦ, ʨʘʟʤʦʪʨʝʥʘ ʿʝ ɻʘʫʩʦʚʘ ʬʫʥʢʮʠʿʘ ʩʘ ʜʚʘ ʯʣʘʥʘ, ʜʘʪʘ ʠʟʨʘʟʦʤ (3.4). ɼʦ ʦʚʝ ʬʫʥʢʮʠʿʝ ʩʝ 

ʜʦʰʣʦ ʥʘʢʦʥ ʚʝ˂ʝʛ ʙʨʦʿʘ ʧʦʢʫʰʘʿʘ ʨʘʜʘ ʩʘ ʜʨʫʛʠʤ ʬʫʥʢʮʠʿʘʤʘ, ʧʨʠ ʯʝʤʫ ʥʠ ʿʝʜʥʘ ʦʜ ˁʠʭ ʥʠʿʝ 

ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʙʦˀʰʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʚʝ ʢʦʿʝ ʩʫ ʚʝ˂ ʜʝʪʘˀʥʠʿʝ ʘʥʘʣʠʟʠʨʘʥʝ. ʄʝʹʫ ʦʚʠʤ 

ʬʫʥʢʮʠʿʘʤʘ ʩʝ, ʧʨʠʤʝʨʘ ʨʘʜʠ, ʥʘʣʘʟʠʣʘ ʠ ʧʦʣʠʥʦʤʠʿʘʣʥʘ ʬʫʥʢʮʠʿʘ ʚʠʰʝʛ ʩʪʝʧʝʥʘ. 

 
Ὢᾀ ὃ Ͻ̆  ὃ Ͻ̆ Ȣ (3.4) 

ʇʨʠʤʝˁʝʥʘ ʿʝ ʠʩʪʘ ʧʨʦʮʝʜʫʨʘ ʢʘʦ ʢʦʜ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʬʫʥʢʮʠʿʝ. ʇʨʚʠ ʢʦʨʘʢ ʫ ʦʚʦʿ ʧʨʦʮʝʜʫʨʠ 

ʿʝ ʙʠʣʦ ʦʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʤʝʪʘʨʘ. ɿʘ ʪʦ ʩʫ ʜʦʙʠʿʝʥʝ ʩʣʝʜʝ˂ʝ ʚʨʝʜʥʦʩʪʠ:  

A1 = ï 4,516 GW, A2 = 18,1 GW, 

B1 = 7,957, B2 = 17,44, 

C1 = 1,9, C2 = 22,26. 

ɻʨʝʰʢʘ ʧʨʦʮʝʥʝ ʿʝ ʦʚʘʿ ʧʫʪ ʙʠʣʘ ʿʝʜʥʘʢʘ 1,398 GW. ʇʨʦʮʝʥʪʫʘʣʥʦ ʩʤʘˁʝˁʝ ʛʨʝʰʢʝ ʠʟʥʦʩʠʣʦ 

ʿʝ 16,49% ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʠ ʨʘʥʠʿʝ ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʫʯʘʿ ʠ ʯʘʢ 36,05% ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʨʘʥʠʿʝ 

ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʫʯʘʿ. ʅʘ ʉʣʠʮʠ 3.7 ʿ ʝ ʧʨʠʢʘʟʘʥ ʜʠʿʘʛʨʘʤ ʧʦʢʣʘʧʘˁʘ ɻʘʫʩʦʚʝ ʬʫʥʢʮʠʿʝ ʠ ʫʣʘʟʥʠʭ 

ʧʦʜʘʪʘʢʘ. ɺʝ˂ ʩʘ ˁʝʛʘ ʿʝ ʿʘʩʥʦ ʫ ʢʦʣʠʢʦʿ ʿʝ ʤʝʨʠ ʧʨʦʮʝʥʘ ʧʦʙʦˀʰʘʥʘ ʧʨʠʤʝʥʦʤ ʦʚʝ ʬʫʥʢʮʠʿʝ. 

  

ʉʣʠʢʘ 3.7. ʇʨʦʮʝʥʘ ʪʝʥʜʝʥʮʠʿʘ ʨʘʩʪʘ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ ï ʦʧʮʠʿʘ 3. 
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ʅʘ ʦʩʥʦʚʫ ʦʚʜʝ ʧʨʠʢʘʟʘʥʝ ʘʥʘʣʠʟʝ ʜʦʰʣʦ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʿʝ ʪʨʝ˂ʘ ʬʫʥʢʮʠʿʘ ʧʨʠʭʚʘʪˀʠʚʘ ʟʘ 

ʝʩʪʠʤʘʮʠʿʫ ʪʨʝʥʜʘ ʨʘʩʪʘ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʝʚʨʦʧʩʢʦʤ ʪʣʫ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ 

ʚʨʝʤʝʩʢʦʤ ʧʝʨʠʦʜʫ. ʉʭʦʜʥʦ ʪʦʤʝ, ɻʘʫʩʦʚʘ ʬʫʥʢʮʠʿʘ ʩʘ ʜʚʘ ʯʣʘʥʘ ʿʝ ʫʩʚʦʿʝʥʘ ʟʘ ʨʝʰʝˁʝ ʧʨʝʢʦ 

ʢʦʿʝʛ ˂ʝ ʩʝ, ʟʘ ʧʦʪʨʝʙʝ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʤʨʝʞʝ, 

ʦʙʘʚʠʪʠ ʠ ʝʩʪʠʤʘʮʠʿʘ ʧʨʦʤʝʥʝ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʊʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʦʚʜʝ 

ʜʦʰʣʦ ʜʦ ʤʘʣʝ ʥʝʫʩʘʛʣʘʰʝʥʦʩʪʠ, ʧʦʰʪʦ ʿʝ ʧʨʝʪʭʦʜʥʘ ʘʥʘʣʠʟʘ ʦʙʫʭʚʘʪʘʣʘ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ 

ʠʩʢˀʫʯʠʚʦ ʜʦ 2026. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʚʝ˂ ʥʘʧʦʤʝʥʫʪʦ ʜʘ ʩʝ ʧʣʘʥʠʨʘˁʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʜʫʛʦʨʦʯʥʠʤ 

ʩʘʤʦ ʘʢʦ ʩʝ ˁʠʤʝ ʧʦʩʤʘʪʨʘ ʧʝʨʠʦʜ ʥʘʢʦʥ ʧʦʯʝʪʥʠʭ ʜʝʩʝʪ ʛʦʜʠʥʘ ʦʜ ʪʨʝʥʫʪʢʘ ʧʣʘʥʠʨʘˁʘ. ʂʘʢʦ 

ʙʠ ʩʝ ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʥʘ ʢʦʤʝ ʩʝ ʨʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʥʘ ʢʦʧʥʫ ʫ ɽʚʨʦʧʠ ʧʨʦʜʫʞʠʦ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2034. ʛʦʜʠʥʝ (ʦʚʘ ʛʦʜʠʥʘ ʿʝ ʫʩʚʦʿʝʥʘ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʜʦ ˁʝ ʧʦʩʪʦʿʝ ʧʦʜʘʮʠ ʦ ʧʨʦʛʥʦʟʠ 

ʧʦʪʨʦʰˁʝ ʫ ʦʙʨʘʹʝʥʦʤ ʨʝʛʠʦʥʫ), ʚʨʰʝʥʘ ʿʝ ʝʢʩʪʨʘʧʦʣʘʮʠʿʘ. ɿʘ ʛʦʜʠʰˁʝ ʧʦʨʘʩʪʝ ʠʥʩʪʘʣʠʩʘʥʠʭ 

ʩʥʘʛʘ ʟʘ ʠʥʪʝʨʚʘʣ ʦʜ 2027. ʜʦ 2034. ʛʦʜʠʥʝ ʩʫ ʫʩʚʦʿʝʥʝ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʝ ʪʘʢʦ ʰʪʦ ʩʫ ʫ ʠʟʨʘʟ 

(3.3) ʫʚʨʰʪʝʥʝ ʚʨʝʜʥʦʩʪʠ z ʦʜ 16 ʜʦ 23. ʀʟʨʘʯʫʥʘʪʠ ʧʦʨʘʩʪʠ ʩʝ, ʟʘʿʝʜʥʦ ʩʘ ʠʟʥʦʩʠʤʘ ʫʟʝʪʠʤ ʟʘ 

ʫʣʘʟʥʝ ʧʦʜʘʪʢʝ ʧʨʠ ʜʝʬʠʥʠʩʘˁʫ ʬʫʥʢʮʠʿʝ, ʤʦʛʫ ʚʠʜʝʪʠ ʥʘ ʜʠʿʘʛʨʘʤʫ, ʜʘʪʦʤ ʥʘ ʉʣʠʮʠ 3.8. 

ʇʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʨʝʰʣʦ ʥʘ ʦʜʨʝʹʠʚʘˁʝ ʫʢʫʧʥʠʭ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʟʘ ʛʦʜʠʥʝ 

ʦʜ ʠʥʪʝʨʝʩʘ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʝʚʘʟʠ˂ʠ ʿʦʰ ʩʘʤʦ ʿʝʜʥʫ ʥʝʜʦʩʣʝʜʥʦʩʪ. ʅʘʠʤʝ, ʧʦʜʘʮʠ ʢʦʿʠ ʩʝ 

ʤʦʛʫ ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 3.8 ʧʨʠʢʘʟʫʿʫ ʠʩʢˀʫʯʠʚʦ ʧʦʨʘʩʪʝ ʩʥʘʛʝ, ʘ ʥʠ ʥʘ ʿʝʜʥʦʤ ʤʝʩʪʫ ʥʠʿʝ ʙʠʣʦ 

ʧʦʤʝʥʫʪʦ ʥʘ ʢʦʿʫ ʦʩʥʦʚʫ ʩʝ ʪʠ ʧʦʨʘʩʪʠ ʜʦʜʘʿʫ. ʋ ʩʢʣʘʜʫ ʩʘ ʨʘʩʧʦʣʦʞʠʚʠʤ ʧʦʜʘʮʠʤʘ, ʟʘ ʦʩʥʦʚʫ 

ʿʝ ʫʟʝʪʘ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʢʦʧʥʫ ʫ ɽʚʨʦʧʠ ʥʘ ʢʨʘʿʫ 2021. ʛʦʜʠʥʝ. ʉʘ ʉʣʠʢʝ 

2.8 ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʜʘ ʿʝ ʪʘʿ ʢʘʧʘʮʠʪʝʪ ʠʟʥʦʩʠʦ 207 GW. ɼʦʜʘʚʘˁʝʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʦʨʘʩʪʘ ʩʘ 

ʉʣʠʢʝ 3.8 ʥʘ ʦʚʫ ʦʩʥʦʚʫ, ʤʦʞʝ ʩʝ ʦʜʨʝʜʠʪʠ ʜʘ ʙʠ ʫʢʫʧʥʠ ʢʘʧʘʮʠʪʝʪ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ɽʚʨʦʧʠ 

ʜʦ ʢʨʘʿʘ 2034. ʛʦʜʠʥʝ ʤʦʛʘʦ ʧʦʨʘʩʪʠ ʜʦ ʯʘʢ 437 GW. ʆʜʘʪʣʝ ʙʠ ʩʝ ʜʘˀʝ ʤʦʛʣʦ ʜʦ˂ʠ ʜʦ ʪʦʛʘ ʜʘ 

˂ʝ ʟʙʠʨʥʠ ʢʘʧʘʮʠʪʝʪ ʫ 2034. ʛʦʜʠʥʠ ʙʠʪʠ 1,805 ʧʫʪʘ ʚʝ˂ʠ ʥʝʛʦ ʫ 2023. ʛʦʜʠʥʠ. ɸʢʦ ʙʠ ʩʝ ʩʘʜʘ 

ʩʤʘʪʨʘʣʦ ʜʘ ʩʝ ʪʘʿ ʦʜʥʦʩ ʤʦʞʝ ʫʟʝʪʠ ʠ ʟʘ ʙʠʣʦ ʢʦʿʠ ʜʝʦ ʪʝʨʠʪʦʨʠʿʝ ʦʙʫʭʚʘ˂ʝʥʝ ʘʥʘʣʠʟʦʤ ʜʘʪʦʤ 

ʫ [97], ʟʘʢˀʫʯʠʣʦ ʙʠ ʩʝ ʜʘ ʩʝ ʧʨʦʮʝˁʝʥʠ ʢʘʧʘʮʠʪʝʪ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʩʝʚʝʨʥʦʤ ʜʝʣʫ ɺʦʿʚʦʜʠʥʝ 

ʫ 2034. ʛʦʜʠʥʠ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʤʥʦʞʝˁʝʤ ʦʯʝʢʠʚʘʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ 

ʠʩʪʦʤ ʨʝʛʠʦʥʫ ʫ 2023. ʛʦʜʠʥʠ ʩʘ 1,805. ɸʢʦ ʙʠ ʩʝ ʦʚʦ ʩʘʜʘ ʫʧʘʨʠʣʦ ʩʘ ʧʦʜʘʮʠʤʘ ʜʘʪʠʤ ʫ [105], 

ʧʦ ʢʦʿʠʤʘ ʙʠ ʥʘ ʦʚʦʤ ʧʦʜʨʫʯʿʫ ʜʦ 2023. ʛʦʜʠʥʝ ʫ ʧʦʛʦʥʫ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʥʘʹʫ ʪʨʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ 

(ʫʢʫʧʥʝ ʩʥʘʛʝ ʦʜ 235 MW), ʤʦʛʣʦ ʙʠ ʩʝ ʦʜʨʝʜʠʪʠ ʜʘ ʙʠ ʟʙʠʨʥʘ ʩʥʘʛʘ ʚʝʪʨʦʧʘʨʢʦʚʘ ʫ ʨʝʛʠʿʠ ʦʜ 

ʠʥʪʝʨʝʩʘ ʜʦ 2034. ʛʦʜʠʥʝ ʤʦʛʣʘ ʜʘ ʩʝ ʧʦʚʝ˂ʘ ʜʦ ʚʨʝʜʥʦʩʪʠ ʦʜ 424 MW. ʅʘʯʠʥ ʥʘ ʢʦʿʠ ʿʝ ʦʚʘʢʦ 

ʦʜʨʝʹʝʥʘ ʩʥʘʛʘ ʨʘʩʧʦʨʝʹʝʥʘ ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ ˂ʝ ʙʠʪʠ ʧʨʝʜʤʝʪ ʇʦʪʧʦʛʣʘʚˀʘ 3.4. 

  

ʉʣʠʢʘ 3.8. ɽʢʩʪʨʘʧʦʣʘʮʠʿʘ ʧʦʨʘʩʪʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʘ ʢʦʧʥʫ ʫ ɽʚʨʦʧʠ. 
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3.3. ʇʨʦʮʝʥʘ ʣʦʢʘʮʠʿʘ ʥʦʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʂʘʦ ʰʪʦ ʿʝ ʫ ʧʨʝʪʭʦʜʥʠʤ ʜʝʣʦʚʠʤʘ ʪʝʢʩʪʘ ʠ ʥʘʚʝʜʝʥʦ, ʟʘ ʧʨʝʜʚʠʹʘˁʝ ʛʝʥʝʨʘʪʦʨʩʢʦʛ ʧʦʨʪʬʝˀʘ 

ʥʝʢʦʛ ʩʠʩʪʝʤʘ ʥʠʿʝ ʜʦʚʦˀʥʦ ʩʘʤʦ ʩʘʛʣʝʜʘʪʠ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʥʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʢʦʿʠ ʙʠ ʩʝ ʫ 

ʦʜʨʝʹʝʥʦʿ ʛʝʦʛʨʘʬʩʢʦʿ ʦʙʣʘʩʪʠ ʤʦʛʣʠ ʧʦʿʘʚʠʪʠ, ʚʝ˂ ʩʝ ʫ ʦʙʟʠʨ ʤʦʨʘ ʫʟʝʪʠ ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʙʠ 

ʦʚʠ ʠʟʚʦʨʠ ʤʦʛʣʠ ʙʠʪʠ ʨʘʩʧʦʨʝʹʝʥʠ. ʃʦʛʠʢʘ ʠʟʘ ʦʚʘʢʚʦʛ ʨʝʟʦʥʦʚʘˁʘ ʿʝ ʿʝʜʥʦʩʪʘʚʥʘ, ʧʦʰʪʦ ʟʘ 

ʩʪʘˁʝ ʫ ʩʠʩʪʝʤʫ ʥʠʿʝ ʠʩʪʦ ʜʘ ʣʠ ʩʝ ʥʦʚʠ ʠʟʚʦʨʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʧʦʟʥʘʪʝ ʩʥʘʛʝ ʥʘʣʘʟʝ ʫ 

ʥʝʧʦʩʨʝʜʥʦʿ ʙʣʠʟʠʥʠ ʥʝʢʦʛ ʦʜ ʯʚʦʨʠʰʪʘ ʩʠʩʪʝʤʘ, ʧʦʚʝʟʘʥʦʛ ʩʘ ʦʩʪʘʪʢʦʤ ʤʨʝʞʝ ʚʝ˂ʠʤ ʙʨʦʿʝʤ 

ʚʦʜʦʚʘ, ʠʣʠ ʫ ʦʙʣʘʩʪʠ ʫ ʢʦʿʦʿ ʦʚʘʢʚʠʭ ʯʚʦʨʠʰʪʘ ʥʝʤʘ. ʋ ʪʠʤ ʦʙʣʘʩʪʠʤʘ ʙʠ ʩʝ ʝʣʝʢʪʨʘʥʘ ʤʦʛʣʘ 

ʧʨʠʢˀʫʯʠʪʠ ʿʝʜʠʥʦ ʥʘ ʤʘˁʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʫ ʩʪʘʥʠʮʫ, ʨʘʜʠʿʘʣʥʦ ʚʝʟʘʥʫ ʥʘ ʦʩʪʘʪʘʢ ʤʨʝʞʝ. 

ʅʘʞʘʣʦʩʪ, ʦʚʘ ʨʘʟʤʘʪʨʘˁʘ ʧʦʩʪʘʿʫ ʩʚʝ ʚʘʞʥʠʿʘ ʢʘʢʦ ʩʝ ʧʦʿʘʚˀʫʿʝ ʚʝ˂ʠ ʙʨʦʿ ʥʦʚʠʭ ʦʙʥʦʚˀʠʚʠʭ 

ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ, ʣʦʮʠʨʘʥʠʭ ʫ ʛʝʦʛʨʘʬʩʢʠʤ ʨʝʛʠʿʘʤʘ ʢʦʿʝ ʧʨʝʪʭʦʜʥʦ ʥʠʩʫ ʙʠʣʝ ʧʦʩʤʘʪʨʘʥʝ ʢʘʦ 

ʨʝʛʠʿʝ ʫ ʢʦʿʠʤʘ ʙʠ ʩʝ ʦʜʚʠʿʘʦ ʧʨʦʮʝʩ ʧʨʦʠʟʚʦʜˁʝ ʝʥʝʨʛʠʿʝ. ʉʘʤʠʤ ʪʠʤ, ʥʠ ʩʠʩʪʝʤ ʥʠʿʝ ʨʘʟʚʠʿʘʥ 

ʪʘʢʦ ʜʘ ʩʝ ʝʥʝʨʛʠʿʘ ʦʜ ʦʚʠʭ ʦʙʣʘʩʪʠ ʤʦʞʝ ʧʦʫʟʜʘʥʦ ʠ ʩʠʛʫʨʥʦ ʧʨʝʥʝʪʠ ʢʘ ʦʩʪʘʪʢʫ ʩʠʩʪʝʤʘ. 

ɼʘ ʙʠ ʩʝ ʧʨʦʥʘʰʘʦ ʜʦʙʘʨ ʧʨʠʤʝʨ ʟʘ ʪʘʢʚʫ ʩʠʪʫʘʮʠʿʫ, ʥʠʿʝ ʧʦʪʨʝʙʥʦ ʠ˂ʠ ʠʰʪʘ ʜʘˀʝ ʦʜ ʧʨʝʥʦʩʥʝ 

ʤʨʝʞʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʂʘʢʦ ʿʝ ʦʚʘ ʤʨʝʞʘ ʟʘʤʠʰˀʘʥʘ ʪʦʢʦʤ ʧʝʜʝʩʝʪʠʭ ʠ ʰʝʟʜʝʩʝʪʠʭ ʛʦʜʠʥʘ 

ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ, ʢʦʥʮʠʧʠʨʘʥʘ ʿʝ ʪʘʢʦ ʜʘ ʿʝ ʤʦʛʣʘ ʙʝʟ ʧʦʪʝʰʢʦ˂ʘ ʛʘʨʘʥʪʦʚʘʪʠ ʧʣʘʩʤʘʥ ʝʥʝʨʛʠʿʝ 

ʠʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʤ ʝʥʝʨʛʝʥʪʠʤʘ. ʉʭʦʜʥʦ ʪʦʤʝ, 

ʥʘʿʚʝ˂ʘ ʯʚʦʨʠʰʪʘ ʦʚʦʛ ʩʠʩʪʝʤʘ ʩʝ ʧʦʜʫʜʘʨʘʿʫ ʩʘ ʣʦʢʘʮʠʿʘʤʘ ʥʘʿʚʝ˂ʠʭ ʝʣʝʢʪʨʘʥʘ. ʊʘʢʦ ʿʝ ʿʝʜʥʦ 

ʦʜ ʥʘʿʚʝ˂ʠʭ 400/220 kV ʧʦʩʪʨʦʿʝˁʘ ʣʦʮʠʨʘʥʦ ʧʦʨʝʜ ʆʙʨʝʥʦʚʮʘ, ʥʝʧʦʩʨʝʜʥʦ ʫʟ ʪʝʨʤʦʝʣʝʢʪʨʘʥʝ 

Ăʅʠʢʦʣʘ ʊʝʩʣʘ ɸῤ ʠ Ăʅʠʢʦʣʘ ʊʝʩʣʘ ɹῤ. ʇʨʠʪʦʤ ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʦʚʘʿ ʧʨʠʥʮʠʧ ʬʦʨʤʠʨʘˁʘ 

ʤʨʝʞʝ ʜʦʙʨʦ ʬʫʥʢʮʠʦʥʠʩʘʦ ʜʦ ʪʨʝʥʫʪʢʘ ʫ ʢʦʤʝ ʩʝ ʜʦʰʣʦ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʪʨʝʙʘ ʧʨʦʤʝʥʠʪʠ 

ʧʝʨʮʝʧʮʠʿʫ ʧʨʦʮʝʩʘ ʧʨʦʠʟʚʦʜˁʝ ʝʥʝʨʛʠʿʝ ʠ ʦʢʨʝʥʫʪʠ ʩʝ ʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ. ʋʧʨʢʦʩ ʪʦʤʝ 

ʰʪʦ ʨʝʛʠʦʥ ʦʢʦ ʆʙʨʝʥʦʚʮʘ ʧʦʩʝʜʫʿʝ ʟʥʘʯʘʿʘʥ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʝʥʝʨʛʠʿʝ ʠʟ ʫʛˀʘ, ʦʥ 

ʥʝ ʧʦʩʝʜʫʿʝ ʛʦʪʦʚʦ ʥʠʢʘʢʘʚ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʛʝʥʝʨʠʩʘˁʝ ʝʥʝʨʛʠʿʝ ʧʦʤʦ˂ʫ ʚʝʪʨʦʪʫʨʙʠʥʘ. ʆʜʘʪʣʝ 

ʿʝ ʧʦʩʪʘʣʦ ʿʘʩʥʦ ʜʘ ˂ʝ ʦʚʘ ʦʙʣʘʩʪ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʠʟʛʫʙʠʪʠ ʟʥʘʯʘʿ ʢʦʿʠ ʿʝ ʨʘʥʠʿʝ ʠʤʘʣʘ, ʘ ʜʘ ˂ʝ ʪʫ 

ʫʣʦʛʫ ʤʦʨʘʪʠ ʜʘ ʧʨʝʫʟʤʝ ʥʝʢʠ ʥʦʚʠ ʨʝʛʠʦʥ, ʩʘ ʚʝ˂ʠʤ ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʢʦʨʠʰ˂ʝˁʘ ʦʙʥʦʚˀʠʚʠʭ 

ʝʥʝʨʛʝʥʘʪʘ. ʂʘʦ ʪʘʢʚʘ ʦʙʣʘʩʪ, ʫ ʧʨʦʰʣʠʭ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ ʩʝ ʠʟʜʚʦʿʠʣʘ ʦʙʣʘʩʪ ɱʫʞʥʦʛ ɹʘʥʘʪʘ, 

ʧʨʘ˂ʝʥʘ ʨʝʛʠʦʥʠʤʘ ʉʨʝʜˁʝʛ ɹʘʥʘʪʘ, ɹʘʯʢʝ ʠ, ʧʦʤʘʣʦ ʠʟʥʝʥʘʹʫʿʫ˂ʝ, ɹʦʨʘ. ɼʦʙʘʨ ʠʣʫʩʪʨʘʪʠʚʥʠ 

ʧʨʠʤʝʨ ʪʦʛʘ ʫ ʢʦʿʦʿ ʿʝ ʤʝʨʠ ʦʚʘʿ ʟʘʦʢʨʝʪ ʫ ʢʦʥʮʝʧʪʫ ʛʝʥʝʨʠʩʘˁʘ ʝʥʝʨʛʠʿʝ ʠʟʤʝʥʠʦ ʠ ʥʘʯʠʥ ʥʘ 

ʢʦʿʠ ˂ʝ ʧʨʝʥʦʩʥʘ ʤʨʝʞʘ ʤʦʨʘʪʠ ʜʘ ʩʝ ʨʘʟʚʠʿʘ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʿʝʩʪʝ ʪʦ ʰʪʦ ʨʝʛʠʦʥ ʉʨʝʜˁʝʛ 

ɹʘʥʘʪʘ ʪʨʝʥʫʪʥʦ ʥʝ ʨʘʩʧʦʣʘʞʝ ʥʠʿʝʜʥʠʤ ʧʦʩʪʨʦʿʝˁʝʤ 400 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ. ɸʢʦ ʩʝ ʫʟʤʝ ʫ 

ʦʙʟʠʨ ʜʘ ʿʝ ʧʨʦʧʫʩʥʘ ʤʦ˂ ʪʠʧʠʯʥʦʛ 220 kV ʜʘʣʝʢʦʚʦʜʘ ʦʢʦ 300 MVA, ʧʦʩʪʘʿʝ ʿʘʩʥʦ ʢʦʣʠʢʦ ˂ʝ 

ʤʨʝʞʘ ʫ ʪʦʿ ʦʙʣʘʩʪʠ ʤʦʨʘʪʠ ʜʘ ʙʫʜʝ ʦʿʘʯʘʥʘ ʫ ʩʣʫʯʘʿʫ ʜʘ ʩʝ ʧʦʿʘʚʠ ʚʝʣʠʢʠ ʙʨʦʿ ʟʘʭʪʝʚʘ ʟʘ 

ʧʨʠʢˀʫʯʝˁʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ. ʊʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʠ ʜʘ ʧʦʩʪʦʿʝ ʩʣʫʯʘʿʝʚʠ ʫ ʢʦʿʠʤʘ 

ʿʝ ʩʥʘʛʘ ʩʘʤʦ ʿʝʜʥʝ ʝʣʝʢʪʨʘʥʝ ʚʝ˂ʘ ʦʜ ʧʦʤʝʥʫʪʠʭ 300 MVA. ɸʢʦ ʜʦ ʦʿʘʯʘˁʘ ʤʨʝʞʝ ʥʝ ʙʠ ʜʦʰʣʦ, 

ʧʨʠʢˀʫʯʝˁʝ ʤʘ ʢʦʛ ʦʚʘʢʚʦʛ ʠʟʚʦʨʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ʧʦʿʘʚʝ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ ʠ ʧʨʦʙʣʝʤʘ ʫ ʤʨʝʞʠ. 

ʋ ʮʠˀʫ ʜʘˀʝ ʜʝʤʦʥʩʪʨʘʮʠʿʝ ʫʪʠʮʘʿʘ ʢʦʿʠ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠʤʘ ʥʘ ʧʨʠʣʠʢʝ ʫ 

ʩʠʩʪʝʤʫ, ʧʦʩʤʘʪʨʘʥʦ ʿʝ ʚʝʦʤʘ ʫʧʨʦʰ˂ʝʥʦ ʢʦʣʦ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ, ʧʨʠʢʘʟʘʥʦ ʥʘ ʉʣʠʮʠ 3.9. ʋ 

ˁʝʤʫ ʩʝ ʩʤʘʪʨʘ ʜʘ ʿʝ ʦʪʧʦʨʥʦʩʪ ʩʚʘʢʝ ʛʨʘʥʝ ʿʝʜʥʘʢʘ R, ʜʘ ʿʝ ʧʦʪʨʦʰˁʠ ʥʝʦʧʭʦʜʥʦ ʠʩʧʦʨʫʯʠʪʠ 

ʩʪʨʫʿʫ ʿʘʯʠʥʝ I, ʪʝ ʜʘ ʩʫ ʛʫʙʠʮʠ ʝʥʝʨʛʠʿʝ ʫ ʦʚʦʤ ʢʦʣʫ ʜʦʚʦˀʥʦ ʤʘʣʠ ʜʘ ʩʝ ʤʦʛʫ ʟʘʥʝʤʘʨʠʪʠ. 

ʉʘʤʠʤ ʪʠʤ, ʠʟʚʦʨ ʝʥʝʨʛʠʿʝ ʙʠ ʩʝ ʤʦʛʘʦ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʝʢʚʠʚʘʣʝʥʪʥʠ ʩʪʨʫʿʥʠ ʛʝʥʝʨʘʪʦʨ ʢʦʿʠ ʫ 

ʢʦʣʦ ʫʧʫʤʧʘʚʘ ʬʠʢʩʥʫ ʩʪʨʫʿʫ ʿʘʯʠʥʝ I. ɼʘ ʙʠ ʩʝ ʦʚʘʿ ʩʣʫʯʘʿ ʧʨʠʙʣʠʞʠʦ ʩʪʚʘʨʥʦʩʪʠ, ʫʟʝʪʦ ʿʝ ʜʘ 

ʧʨʝʥʦʩʥʠ ʢʘʧʘʮʠʪʝʪ ʛʨʘʥʘ ʢʦʣʘ ʥʠʿʝ ʙʝʩʢʦʥʘʯʘʥ, ʚʝ˂ ʜʘ ʠʟʥʦʩʠ ʿʝʜʥʫ ʧʦʣʦʚʠʥʫ ʿʘʯʠʥʝ ʩʪʨʫʿʝ I. 
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ʉʣʠʢʘ 3.9. ʀʣʫʩʪʨʘʮʠʿʘ ʟʥʘʯʘʿʘ ʣʦʢʘʮʠʿʝ ʛʝʥʝʨʘʪʦʨʘ ʫ ʩʠʩʪʝʤʫ ï ʩʣʫʯʘʿ 1. 

ɸʢʦ ʩʝ ʫʩʚʦʿʠ ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʿʝ ʩʪʨʫʿʥʠ ʛʝʥʝʨʘʪʦʨ ʣʦʮʠʨʘʥ ʫ ʯʚʦʨʫ ɸ ʦʚʦʛ ʪʝʩʪ ʩʠʩʪʝʤʘ, ʙʠʣʦ 

ʙʠ ʝʚʠʜʝʥʪʥʦ ʜʘ ʩʝ ʩʪʨʫʿʘ ʨʘʩʧʦʜʝˀʫʿʝ ʠʟʤʝʹʫ ʪʨʠ ʛʨʘʥʝ ʢʘ ʯʚʦʨʫ ɹ. ʇʦʰʪʦ ʿʝ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ 

ʠ ʜʘ ʩʫ ʛʨʘʥʝ ʠʜʝʥʪʠʯʥʝ, ʢʨʦʟ ʩʚʘʢʫ ʦʜ ʛʨʘʥʘ ˂ʝ ʪʝ˂ʠ ʩʪʨʫʿʘ ʠʩʪʝ ʿʘʯʠʥʝ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʪʦ ʙʠ 

ʙʠʣʘ ʩʪʨʫʿʘ ʿʘʯʠʥʝ ʿʝʜʥʘʢʝ ʪʨʝ˂ʠʥʠ ʿʘʯʠʥʝ ʩʪʨʫʿʝ I. ʂʘʢʦ ʿʝ ʦʚʘ ʚʨʝʜʥʦʩʪ ʥʠʞʘ ʦʜ ʤʘʢʩʠʤʘʣʥʝ 

ʧʨʦʧʫʩʥʝ ʤʦ˂ʠ ʛʨʘʥʝ, ʫ ʦʚʦʿ ʩʠʪʫʘʮʠʿʠ ʥʝ ʙʠ ʙʠʣʦ ʧʨʝʦʧʪʝʨʝ˂ʝʥʠʭ ʛʨʘʥʘ ʫ ʨʘʟʤʘʪʨʘʥʦʤ ʢʦʣʫ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʤʦʛʣʦ ʙʠ ʩʝ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʰʪʘ ʙʠ ʙʠʣʦ ʫʢʦʣʠʢʦ ʩʝ ʥʘʨʫʰʠ ʩʠʤʝʪʨʠʿʘ ʦʚʦʛ 

ʢʦʣʘ, ʧʘ ʩʝ ʧʨʦʠʟʚʦʜʥʠ ʢʘʧʘʮʠʪʝʪ ʧʨʝʤʝʩʪʠ ʫ ʯʚʦʨ D. ʆʚʘʢʘʚ ʩʣʫʯʘʿ, ʧʨʠʢʘʟʘʥ ʠ ʥʘ ʉʣʠʮʠ 3.10, 

ʦʧʠʩʫʿʝ ʠ ʩʠʪʫʘʮʠʿʫ ʫ ʨʝʘʣʥʦʤ ʩʠʩʪʝʤʫ. ʇʨʠʤʝʨʘ ʨʘʜʠ, ʪʘʢʚʘ ʩʠʪʫʘʮʠʿʘ ʦʜʛʦʚʘʨʘ ʩʣʫʯʘʿʫ ʫ ʢʦʤ 

ʙʠ ʩʝ ʛʝʥʝʨʠʩʘˁʝ ʫ ʩʠʩʪʝʤʫ ʧʨʝʤʝʩʪʠʣʦ ʠʟ ʦʙʣʘʩʪʠ ʙʦʛʘʪʝ ʫʛˀʝʤ ʫ ʦʙʣʘʩʪ ʢʦʿʘ ʙʠ ʙʠʣʘ ʧʦʛʦʜʥʘ 

ʟʘ ʨʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ, ʯʠʤʝ ʙʠ ʩʝ ʧʨʦʤʝʥʠʣʠ ʠ ʧʨʝʪʭʦʜʥʦ ʫʩʪʘʥʦʚˀʝʥʠ ʪʦʢʦʚʠ ʩʥʘʛʘ. 

  

ʉʣʠʢʘ 3.10. ʀʣʫʩʪʨʘʮʠʿʘ ʟʥʘʯʘʿʘ ʣʦʢʘʮʠʿʝ ʛʝʥʝʨʘʪʦʨʘ ʫ ʩʠʩʪʝʤʫ ï ʩʣʫʯʘʿ 2. 
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ɼʘ ʙʠ ʩʝ ʦʜʨʝʜʠʣʝ ʩʪʨʫʿʝ ʢʦʿʝ ʪʝʢʫ ʢʨʦʟ ʩʚʘʢʫ ʦʜ ʛʨʘʥʘ ʫ ʦʚʦʤ ʢʦʣʫ, ʙʠʣʦ ʙʠ ʧʦʪʨʝʙʥʦ ʨʝʰʠʪʠ 

ʩʠʩʪʝʤ ʿʝʜʥʘʯʠʥʘ ʜʘʪ ʠʟʨʘʟʠʤʘ (3.5) ʠ (3.6). ʇʨʚʠ ʦʜ ʦʚʠʭ ʠʟʨʘʟʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʪʦ ʜʘ ʟʙʠʨ ʩʪʨʫʿʘ 

ʢʦʿʝ ʫʣʘʟʝ ʫ ʥʝʢʠ ʯʚʦʨ ʤʦʨʘ ʙʠʪʠ ʿʝʜʥʘʢ ʟʙʠʨʫ ʩʪʨʫʿʘ ʢʦʿʝ ʠʟ ʪʦʛ ʯʚʦʨʘ ʠʟʣʘʟʝ, ʜʦʢ ʩʝ ʜʨʫʛʠ ʦʜ 

ˁʠʭ ʦʜʥʦʩʠ ʥʘ ʪʦ ʜʘ ʿʝ ʟʙʠʨ ʥʘʧʦʥʘ ʫ ʙʠʣʦ ʢʦʿʦʿ ʟʘʪʚʦʨʝʥʦʿ ʢʦʥʪʫʨʠ ʫ ʢʦʣʫ ʫʚʝʢ ʿʝʜʥʘʢ ʥʫʣʠ. 

 Ὅ Ὅ Ὅȟ (3.5) 

 ὙϽὍ ςϽὙϽὍȢ (3.6) 

ʀʟ ʜʨʫʛʦʛ ʠʟʨʘʟʘ ʩʝ ʜʦʣʘʟʠ ʜʦ ʪʦʛʘ ʜʘ ʿʝ ʿʘʯʠʥʘ ʩʪʨʫʿʝ I1 ʫ ʦʚʦʤ ʢʦʣʫ ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʘ ʦʜ ʿʘʯʠʥʝ 

ʩʪʨʫʿʝ I2. ʆʜʘʚʜʝ ʙʠ ʩʝ, ʧʨʝʤʘ ʠʟʨʘʟʫ (3.5), ʤʦʛʣʦ ʜʦʙʠʪʠ ʜʘ ʿʝ ʿʘʯʠʥʘ ʩʪʨʫʿʝ I2 ʿʝʜʥʘʢʘ ʪʨʝ˂ʠʥʠ 

ʿʘʯʠʥʝ ʫʢʫʧʥʝ ʩʪʨʫʿʝ I, ʘ ʜʘ ʿʘʯʠʥʘ ʩʪʨʫʿʝ I1 ʤʦʨʘ ʜʘ ʟʘʫʟʤʝ ʧʨʝʦʩʪʘʣʝ ʜʚʝ ʪʨʝ˂ʠʥʝ ʿʘʯʠʥʝ ʩʪʨʫʿʝ 

I. ʊʦ ʙʠ ʟʥʘʯʠʣʦ ʜʘ ʙʠ ʛʨʘʥʘ DE, ʢʨʦʟ ʢʦʿʫ ʙʠ ʠʥʠʮʠʿʘʣʥʦ ʪʝʢʣʘ ʩʪʨʫʿʘ I1, ʙʠʣʘ ʧʨʝʦʧʪʝʨʝ˂ʝʥʘ. 

ʋʢʦʣʠʢʦ ʙʠ ʩʝ ʨʘʟʤʘʪʨʘˁʫ ʜʦʜʘʣʘ ʠ ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʢʦʣʦ ʨʘʩʧʦʣʘʞʝ ʟʘʰʪʠʪʦʤ ʢʘʢʚʘ ʦʜʛʦʚʘʨʘ 

ʨʝʘʣʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʟʘʢˀʫʯʠʣʦ ʙʠ ʩʝ ʜʘ ʙʠ ʛʨʘʥʘ DE ʚʝʦʤʘ ʙʨʟʦ ʙʠʣʘ ʠʟʙʘʯʝʥʘ ʠʟ ʧʦʛʦʥʘ. ʆʚʦ 

ʙʠ ʜʦʚʝʣʦ ʜʦ ʪʦʛʘ ʜʘ ʛʨʘʥʘ AD ʤʦʨʘ ʧʨʝʫʟʝʪʠ ʯʠʪʘʚʫ ʩʪʨʫʿʫ I. ʅʘʢʦʥ ʪʦʛʘ ʙʠ ʠ ʪʘ ʛʨʘʥʘ ʧʦʩʪʘʣʘ 

ʧʨʝʦʧʪʝʨʝ˂ʝʥʘ ʠ, ʧʦʩʣʝʜʠʯʥʦ, ʠʩʢˀʫʯʝʥʘ. ʆʚʠʤʝ ʙʠ ʛʝʥʝʨʘʪʦʨ ʣʦʮʠʨʘʥ ʫ ʯʚʦʨʫ D ʦʩʪʘʦ ʙʝʟ 

ʢʦʥʝʢʮʠʿʝ ʩʘ ʧʦʪʨʦʰˁʦʤ, ʧʘ ʙʠ ʠʩʧʦʨʫʢʘ ʝʥʝʨʛʠʿʝ ʢʦʥʟʫʤʫ ʙʠʣʘ ʧʨʝʢʠʥʫʪʘ. ʆʚʦ ʙʠ ʤʦʛʣʦ ʟʘ 

ʧʦʩʣʝʜʠʮʫ ʠʤʘʪʠ ʚʝʣʠʢʝ ʬʠʥʘʥʩʠʿʩʢʝ ʛʫʙʠʪʢʝ ʠʣʠ ʦʧʘʩʥʝ ʭʘʚʘʨʠʿʝ ʫʢʦʣʠʢʦ ʙʠ ʧʦʪʨʦʰˁʘ ʢʦʿʘ 

ʙʠ ʙʠʣʘ ʠʩʢˀʫʯʝʥʘ ʧʨʠʧʘʜʘʣʘ ʢʨʠʪʠʯʥʦʿ ʢʘʪʝʛʦʨʠʿʠ (ʥʘ ʧʨʠʤʝʨ, ʭʝʤʠʿʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ). 

ʅʘʢʦʥ ʧʦʿʘʰˁʘʚʘˁʘ ʧʦʩʣʝʜʠʮʘ ʥʝʧʦʚʦˀʥʦʛ ʨʘʩʧʦʨʝʜʘ ʛʝʥʝʨʘʪʦʨʘ ʫ ʩʠʩʪʝʤʫ, ʤʦʞʝ ʩʝ ʧʨʝ˂ʠ ʠ 

ʥʘ ʦʧʠʩʠʚʘˁʝ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʿʝ ʩʥʘʛʘ ʥʦʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʢʦʿʝ ʩʫ ʧʨʝʜʚʠʹʝʥʝ ʫ ʦʙʣʘʩʪʠ ʦʜ 

ʠʥʪʝʨʝʩʘ ʟʘ ʩʧʨʦʚʝʜʝʥʫ ʘʥʘʣʠʟʫ ʨʘʩʧʦʜʝˀʝʥʘ. ʆʚʦ ʿʝ, ʩʭʦʜʥʦ ʤʝʪʦʜʦʣʦʛʠʿʠ ʢʦʿʘ ʿʝ ʦʧʠʩʘʥʘ ʫ 

[52], ʫʨʘʹʝʥʦ ʧʨʦʮʝˁʠʚʘˁʝʤ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ ʢʦʿʠʤ ʨʘʩʧʦʣʘʞʝ ʩʚʘʢʠ 

ʦʜ ʜʝʣʦʚʘ ʪʝ ʪʝʨʠʪʦʨʠʿʝ. ʊʫ ʩʝ ʧʦʜ ʜʝʣʦʤ ʧʦʜʨʘʟʫʤʝʚʘʦ ʢʚʘʜʨʘʪ ʜʠʤʝʥʟʠʿʘ 1×1 km2. ʇʦʪʝʥʮʠʿʘʣ 

ʥʝʢʦʛ ʢʚʘʜʨʘʪʘ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʨʝʢʦ ʠʟʨʘʟʘ (3.7), ʜʦ ʢʦʛ ʩʝ ʜʦʰʣʦ ʘʜʘʧʪʘʮʠʿʦʤ ʠʟʨʘʟʘ ʧʨʝʫʟʝʪʠʭ 

ʠʟ [52]. ɺʝ˂ʠ ʨʝʟʫʣʪʘʪ ʠʟʨʘʟʘ (3.7) ʦʟʥʘʯʘʚʘ ʚʝ˂ʠ ʧʦʪʝʥʮʠʿʘʣ ʜʝʣʘ ʪʝʨʝʥʘ ʟʘ ʧʦʜʠʟʘˁʝ ʪʫʨʙʠʥʘ. 

 Ὂ ὊϽύ ϽὊ ύ ϽὊ ύ ϽὊ ύ ϽὊ Ȣ (3.7) 

ʉʘ w ʩʫ ʦʙʝʣʝʞʝʥʠ ʪʝʞʠʥʩʢʠ ʯʠʥʠʦʮʠ ʠʟ ʦʧʩʝʛʘ [0, 1], ʠʜʝʥʪʠʯʥʠ ʟʘ ʩʚʝ ʢʚʘʜʨʘʪʥʝ ʩʝʛʤʝʥʪʝ, 

ʜʦʢ ʩʫ ʩʘ F ʦʙʝʣʝʞʝʥʝ ʚʨʝʜʥʦʩʪʠ ʩʣʝʜʝ˂ʠʭ ʬʘʢʪʦʨʘ, ʠʟʨʘʯʫʥʘʚʘʥʠʭ ʟʘ ʩʚʘʢʠ ʩʝʛʤʝʥʪ ʧʦʥʘʦʩʦʙ: 

- ʌʘʢʪʦʨ F1 ï ʬʘʢʪʦʨ ʠʟ ʦʧʩʝʛʘ [0, 1] ʢʦʿʠʤ ʩʝ ʦʧʠʩʫʿʝ ʩʥʘʛʘ ʚʝʪʨʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʜʝʣʫ 

ʧʦʩʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ, ʟʘʩʥʦʚʘʥ ʥʘ ʩʧʨʦʚʝʜʝʥʠʤ ʤʝʨʝˁʠʤʘ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ; 

- ʌʘʢʪʦʨ F2 ï ʬʘʢʪʦʨ ʠʟ ʦʧʩʝʛʘ [0, 1] ʢʦʿʠʤ ʩʝ ʦʧʠʩʫʿʝ ʥʘʛʠʙ ʩʚʘʢʦʛ ʦʜ ʜʝʣʦʚʘ ʪʝʨʝʥʘ, ʧʨʠ 

ʯʝʤʫ ʚʝ˂ʠ ʥʘʛʠʙ ʧʦʚʣʘʯʠ ʠ ʪʝʞʝ ʫʩʣʦʚʝ ʟʘ ʧʦʩʪʘʚˀʘˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ; 

- ʌʘʢʪʦʨ F3 ï ʬʘʢʪʦʨ ʠʟ ʦʧʩʝʛʘ [0, 1] ʢʦʿʠʤ ʩʝ ʦʧʠʩʫʿʝ ʫʜʘˀʝʥʦʩʪ ʥʝʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ 

ʚʝ˂ʝʛ ʩʘʦʙʨʘ˂ʘʿʥʦʛ ʧʨʘʚʮʘ, ʧʦʛʦʜʥʦʛ ʟʘ ʠʩʧʦʨʫʢʫ ʜʝʣʦʚʘ ʪʫʨʙʠʥʝ ʠ ʧʨʘʪʝ˂ʝ ʦʧʨʝʤʝ; 

- ʌʘʢʪʦʨ F4 ï ʬʘʢʪʦʨ ʠʟ ʦʧʩʝʛʘ [0, 1] ʢʦʿʠʤ ʩʝ ʦʧʠʩʫʿʝ ʫʜʘˀʝʥʦʩʪ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʧʦʩʪʦʿʝ˂ʝ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʘʜʝʢʚʘʪʥʝ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʚʝʪʨʦʧʘʨʢʦʚʘ; 

- ʌʘʢʪʦʨ F5 ï ʝʣʠʤʠʥʘʮʠʦʥʠ ʬʘʢʪʦʨ ʠʟ ʩʢʫʧʘ {0, 1} ʢʦʿʠʤ ʩʝ ʜʝʬʠʥʠʰʝ ʪʦ ʜʘ ʣʠ ʥʝʢʠ ʜʝʦ 

ʪʝʨʝʥʘ ʧʨʠʧʘʜʘ ʿʝʜʥʦʿ ʦʜ ʟʦʥʘ ʫ ʢʦʿʠʤʘ ʥʝ ʙʠ ʙʠʣʦ ʤʦʛʫ˂ʝ ʧʦʜʠʟʘˁʝ ʪʫʨʙʠʥʘ (ʟʘʰʪʠ˂ʝʥʘ 

ʧʨʠʨʦʜʥʘ ʜʦʙʨʘ, ʥʘʮʠʦʥʘʣʥʠ ʧʘʨʢʦʚʠ, ʚʝ˂ʝ ʚʦʜʝʥʝ ʧʦʚʨʰʠʥʝ ʠʣʠ ʛʨʘʜʩʢʝ ʩʨʝʜʠʥʝ). 
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ʏʠˁʝʥʠʮʘ ʜʘ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʟʘ ʩʚʘʢʠ ʦʜ ʧʨʝʢʦ 12000 ʩʝʛʤʝʥʘʪʘ 

ʦʙʨʘʹʝʥʝ ʨʝʛʠʿʝ ʥʠʿʝ ʦʩʪʘʚʠʣʘ ʤʝʩʪʘ ʟʘ ʨʘʟʤʠʰˀʘˁʝ ʦ ˁʠʭʦʚʦʤ ʥʫʤʝʨʠʯʢʦʤ ʧʨʠʢʘʟʫ. ʊʠʤʝ ʩʫ 

ʤʦʛʫ˂ʝ ʦʧʮʠʿʝ ʩʚʝʜʝʥʝ ʥʘ ʚʘʨʠʿʘʮʠʿʝ ʥʘ ʪʝʤʫ ʛʨʘʬʠʯʢʦʛ ʧʨʝʜʩʪʘʚˀʘˁʘ. ʂʘʢʦ ʙʠ ʩʝ ʦʜʨʞʘʣʘ ʚʝ˂ 

ʫʩʧʦʩʪʘʚˀʝʥʘ ʚʝʟʘ ʨʘʟʤʘʪʨʘˁʘ ʜʘʪʠʭ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʠ ʛʝʦʛʨʘʬʩʢʠʭ ʦʜʣʠʢʘ ʪʝʨʝʥʘ, ʦʜʣʫʯʝʥʦ 

ʿʝ ʜʘ ʟʘ ʠʣʫʩʪʨʦʚʘˁʝ ʨʝʟʫʣʪʘʪʘ ʙʫʜʝ ʢʦʨʠʰ˂ʝʥʘ ʤʘʧʘ. ʆʙʫʭʚʘʪ ʪʝ ʤʘʧʝ ʙʠʦ ʿʝ ʠʩʪʠ ʢʘʦ ʦʙʫʭʚʘʪ 

ʦʥʝ ʜʘʪʝ ʥʘ ʉʣʠʮʠ 3.2. ʋʩʚʦʿʝʥʦ ʿʝ ʠ ʜʘ ʿʝ ʨʘʟʣʠʯʠʪʝ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʥʘʿʙʦˀʝ ʧʨʝʜʩʪʘʚʠʪʠ 

ʨʘʟʣʠʯʠʪʠʤ ʙʦʿʘʤʘ, ʛʜʝ ʿʝ ʧʨʘʚʠʣʦ ʥʘ ʦʩʥʦʚʫ ʢʦʛ ʿʝ ʤʦʛʫ˂ʝ ʨʘʩʪʫʤʘʯʠʪʠ ʟʥʘʯʝˁʝ ʩʚʘʢʝ ʦʜ ʙʦʿʘ 

ʠʩʪʦʚʝʪʥʦ ʟʘ ʩʚʘʢʫ ʦʜ ʤʘʧʘ ʥʘʤʝˁʝʥʠʭ ʧʨʝʜʩʪʘʚˀʘˁʫ ʬʘʢʪʦʨʘ. ʂʘʢʦ ʩʝ ʠʟʥʦʩʠ ʬʘʢʪʦʨʘ ʢʨʝ˂ʫ 

ʫ ʦʧʩʝʛʫ ʦʜ 0 ʜʦ 1, ʥʫʣʪʦʿ ʚʨʝʜʥʦʩʪʠ ʿʝ ʧʨʠʧʠʩʠʚʘʥʘ ʪʘʤʥʦʮʨʚʝʥʘ ʙʦʿʘ ʜʝʣʘ ʪʝʨʝʥʘ ʟʘ ʢʦʿʠ ʿʝ ʪʘ 

ʚʨʝʜʥʦʩʪ ʚʘʣʠʜʥʘ, ʜʦʢ ʿʝ ʿʝʜʠʥʠʯʥʦʤ ʠʟʥʦʩʫ ʥʝʢʦʛ ʬʘʢʪʦʨʘ ʜʦʜʝˀʝʥʘ ʪʘʤʥʦʟʝʣʝʥʘ ʙʦʿʘ. ɼʦ ʦʚʝ 

ʧʨʦʤʝʥʝ ʥʝ ʜʦʣʘʟʠ ʥʘʛʣʦ, ʚʝ˂ ʧʦʩʪʝʧʝʥʦ, ʪʘʢʦ ʜʘ ʠʟʥʦʩʠʤʘ ʬʘʢʪʦʨʘ ʠʟʤʝʹʫ ʝʢʩʪʨʝʤʘ ʦʜʛʦʚʘʨʘʿʫ 

ʥʠʿʘʥʩʝ ʠʟʤʝʹʫ ʪʘʤʥʦʮʨʚʝʥʝ ʠ ʪʘʤʥʦʟʝʣʝʥʝ. ʇʨʠʤʝʨʘ ʨʘʜʠ, ʠʟʥʦʩʫ ʬʘʢʪʦʨʘ ʦʜ 0,5 ʿʝ ʥʘ ʤʘʧʘʤʘ 

ʧʨʠʧʠʩʠʚʘʥʘ ʞʫʪʘ ʙʦʿʘ ʢʚʘʜʨʘʪʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʩʚʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʬʘʢʪʦʨʘ ʢʦʿʝ ʩʫ ʥʠʞʝ ʦʜ 

ʦʚʦʛʘ ʦʜʛʦʚʘʨʘʿʫ ʥʘʨʘʥ˅ʘʩʪʝ, ʘ ʚʨʝʜʥʦʩʪʠʤʘ ʬʘʢʪʦʨʘ ʠʟʥʘʜ ʦʚʝ ʛʨʘʥʠʮʝ ʩʚʝʪʣʦʟʝʣʝʥʝ ʥʠʿʘʥʩʝ. 

ʆʚʘʿ ʧʨʝʣʘʟ ʿʝ ʚʠʜˀʠʚ ʠ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʣʝʛʝʥʜʘʤʘ, ʜʘʪʠʤ ʫʟ ʩʚʘʢʫ ʦʜ ʤʘʧʘ ʩʘ ʬʘʢʪʦʨʠʤʘ. 

ʅʘʢʦʥ ʰʪʦ ʿʝ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ˂ʝ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʙʠʪʠ ʧʨʠʢʘʟʠʚʘʥʝ ʥʘ ʥʘʨʝʜʥʠʤ ʩʪʨʘʥʠʮʘʤʘ 

ʜʠʩʝʨʪʘʮʠʿʝ ʜʝʬʠʥʠʩʘʥ, ʤʦʞʝ ʩʝ ʧʨʝ˂ʠ ʥʘ ʢʦʥʢʨʝʪʥʝ ʬʘʢʪʦʨʝ. ʊʫ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʨʝʜʦʩʣʝʜ 

ʢʦʿʠʤ ʩʫ ʬʘʢʪʦʨʠ ʥʘʙʨʦʿʘʥʠ ʥʝʰʪʦ ʠʟʥʘʜ. ʇʨʚʦ ˂ʝ ʙʠʪʠ ʦʙʨʘʹʝʥ ʬʘʢʪʦʨ ʢʦʿʠ ʩʝ ʦʜʥʦʩʠ ʥʘ ʩʥʘʛʫ 

ʚʝʪʨʘ ʢʦʿʠ ʜʫʚʘ ʫ ʩʚʘʢʦʤ ʦʜ ʜʝʣʦʚʘ ʨʘʟʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ (F1). ʂʘʦ ʦʩʥʦʚʘ ʟʘ ʦʮʝˁʠʚʘˁʝ ʦʚʦʛ 

ʬʘʢʪʦʨʘ ˂ʝ ʙʠʪʠ ʫʟʝʪ ʨʘʜ [110], ʫ ʢʦʤʝ ʿʝ ʧʨʠʢʘʟʘʥʘ ʤʘʧʘ ʮʝʣʝ ʉʨʙʠʿʝ ʥʘ ʢʦʿʦʿ ʩʫ ʨʘʟʣʠʯʠʪʝ 

ʙʦʿʝ, ʩʣʠʯʥʦ ʧʨʠʥʮʠʧʫ ʢʦʿʠ ʿʝ ʫʩʚʦʿʝʥ ʫ ʜʠʩʝʨʪʘʮʠʿʠ, ʦʟʥʘʯʘʚʘʣʝ ʨʘʟʣʠʯʠʪʝ ʦʧʩʝʛʝ ʩʥʘʛʘ ʚʝʪʨʘ. 

ʋ ʦʚʦʤ ʨʘʜʫ ʪʘʤʥʠʿʘ ʥʠʿʘʥʩʘ ʦʜʛʦʚʘʨʘ ʚʝ˂ʦʿ ʩʥʘʟʠ ʢʦʿʦʤ ʚʝʪʘʨ ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʨʝʛʠʿʠ ʨʘʩʧʦʣʘʞʝ. 

ʋʩʚʘʿʘˁʝʤ ʠʜʝʥʪʠʯʥʠʭ ʦʧʩʝʛʘ ʢʘʦ ʫ ʦʚʦʤ ʨʘʜʫ, ʬʦʨʤʠʨʘʥʘ ʿʝ ʤʘʧʘ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.11. 

ɺʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F1 ʦʚʜʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʧʩʝʛʘ ʢʦʤʝ ʩʥʘʛʘ ʚʝʪʨʘ ʧʨʠʧʘʜʘ, ʠʟʥʦʩʠ: 

- 1 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F1 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʦʧʩʝʛʫ ʩʥʘʛʘ ʚʝʪʨʘ ʠʟʥʘʜ 300 W/m2, ʰʪʦ ʿʝ ʫ ʨʘʜʫ 

[110] ʦʙʝʣʝʞʝʥʦ ʥʘʿʪʘʤʥʠʿʦʤ ʥʠʿʘʥʩʦʤ ʟʝʣʝʥʝ ʙʦʿʝ; 

- 0,75 ï ʠʟʥʦʩ ʬʘʢʪʦʨʘ F1 ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʩʥʘʛʘʤʘ ʚʝʪʨʘ ʠʟʤʝʹʫ 300 W/m2 ʠ 200 W/m2, ʰʪʦ 

ʿʝ ʫ ʨʘʜʫ [110] ʦʙʝʣʝʞʝʥʦ ʥʝʰʪʦ ʩʚʝʪʣʠʿʦʤ ʥʠʿʘʥʩʦʤ ʟʝʣʝʥʝ (ʥʘ ʤʘʧʘʤʘ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ 

ʦʚʦʿ ʚʨʝʜʥʦʩʪʠ ʦʜʛʦʚʘʨʘ ʥʠʿʘʥʩʘ ʠʟʤʝʹʫ ʦʥʠʭ ʟʘ 0,7 ʠ 0,8 ʠʟ ʣʝʛʝʥʜʝ); 

- 0,5 ï ʠʟʥʦʩ ʬʘʢʪʦʨʘ F1 ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʩʥʘʛʘʤʘ ʚʝʪʨʘ ʠʟʤʝʹʫ 200 W/m2 ʠ 100 W/m2, ʰʪʦ 

ʿʝ ʫ ʨʘʜʫ [110] ʦʙʝʣʝʞʝʥʦ ʥʝʰʪʦ ʩʚʝʪʣʠʿʦʤ ʥʠʿʘʥʩʦʤ ʟʝʣʝʥʝ ʙʦʿʝ; 

- 0,25 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F1 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʦʧʩʝʛʫ ʩʥʘʛʘ ʚʝʪʨʘ ʠʩʧʦʜ 100 W/m2, ʰʪʦ ʿʝ ʫ 

ʨʘʜʫ [110] ʦʙʝʣʝʞʝʥʦ ʥʘʿʩʚʝʪʣʠʿʦʤ ʥʠʿʘʥʩʦʤ ʟʝʣʝʥʝ ʙʦʿʝ (ʥʘ ʤʘʧʘʤʘ ʧʨʠʢʘʟʘʥʠʤ ʫ ʦʚʦʤ 

ʧʦʛʣʘʚˀʫ ʪʦʤ ʠʟʥʦʩʫ ʦʜʛʦʚʘʨʘ ʥʠʿʘʥʩʘ ʠʟʤʝʹʫ ʦʥʠʭ ʟʘ 0,2 ʠ 0,3 ʠʟ ʣʝʛʝʥʜʝ). 

ʉʚʘʢʘʢʦ, ʧʦʩʪʦʿʘʣʘ ʿʝ ʠ ʪʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʥʘʿʥʠʞʝʤ ʦʧʩʝʛʫ ʦʜ ʧʨʠʢʘʟʘʥʠʭ ʧʨʠʧʠʰʝ ʚʨʝʜʥʦʩʪ 

ʿʝʜʥʘʢʘ ʥʫʣʠ, ʘʣʠ ʿʝ ʦʚʘʢʚʘ ʦʧʮʠʿʘ ʠʟʙʝʛʥʫʪʘ, ʧʦʰʪʦ ʪʦ ʰʪʦ ʿʝ ʩʥʘʛʘ ʚʝʪʨʘ ʫ ʥʝʢʦʿ ʦʙʣʘʩʪʠ ʥʠʩʢʘ 

ʥʝ ʟʥʘʯʠ ʜʘ ʪʘ ʦʙʣʘʩʪ ʥʝʤʘ ʘʧʩʦʣʫʪʥʦ ʥʠʢʘʢʘʚ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʨʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ. ʂʘʦ ʜʦʢʘʟ 

ʟʘ ʪʘʢʚʫ ʪʚʨʜˁʫ ʤʦʞʝ ʩʝ ʫʟʝʪʠ ʦʙʣʘʩʪ ʿʫʞʥʝ ʉʨʙʠʿʝ (ʧʨʝ ʩʚʝʛʘ, ʦʢʦ ʃʝʩʢʦʚʮʘ, ʇʠʨʦʪʘ ʠ ɺʨʘˁʘ). 

ʇʦ ʚʝ˂ʝʤ ʙʨʦʿʫ ʠʟʚʦʨʘ, ʪʘ ʦʙʣʘʩʪ ʨʘʩʧʦʣʘʞʝ ʥʘʿʤʘˁʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ ʟʘ ʠʥʪʝʛʨʘʮʠʿʫ ʝʣʝʢʪʨʘʥʘ 

ʢʦʿʝ ʢʦʨʠʩʪʝ ʝʥʝʨʛʠʿʫ ʚʝʪʨʘ ʫ ʯʠʪʘʚʦʿ ʉʨʙʠʿʠ. ʀʧʘʢ, ʪʦ ʥʠʿʝ ʦʙʝʩʭʨʘʙʨʠʣʦ ʥʝʢʝ ʦʜ ʠʥʚʝʩʪʠʪʦʨʘ 

ʢʦʠʿ ʩʫ ʩʚʦʿʝ ʧʨʦʿʝʢʪʝ ʠʟʛʨʘʜˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʩʤʝʩʪʠʣʠ ʫʧʨʘʚʦ ʫ ʦʚʫ ʦʙʣʘʩʪ. ʅʝʢʠ ʦʜ ʪʘʢʚʠʭ 

ʧʨʦʿʝʢʘʪʘ ʩʫ ʧʨʠʿʘʚˀʝʥʠ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ ʠ, ʢʘʦ ʪʘʢʚʠ, ʥʘʚʝʜʝʥʠ ʠ ʫ [105]. 
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ʉʣʠʢʘ 3.11. ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F1 ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 

ʉʫʜʝ˂ʠ ʧʦ ʧʨʠʢʘʟʘʥʦʿ ʤʘʧʠ ʠ ʤʝʨʝˁʠʤʘ ʥʘ ʢʦʿʠʤʘ ʿʝ ʦʥʘ ʙʠʣʘ ʙʘʟʠʨʘʥʘ, ʥʘʿʚʝ˂ʦʤ ʩʥʘʛʦʤ ʚʝʪʨʘ 

ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʨʝʛʠʦʥʫ ʨʘʩʧʦʣʘʞʫ ʿʫʛʦʠʩʪʦʯʥʠ ʜʝʣʦʚʠ, ʢʘʦ ʰʪʦ ʿʝ ʉʨʝʜˁʠ ɹʘʥʘʪ, ʣʦʮʠʨʘʥ 

ʦʢʦ ʛʨʘʜʩʢʝ ʦʙʣʘʩʪʠ ɿʨʝˁʘʥʠʥʘ. ʆʚʫ ʪʚʨʜˁʫ ʧʦʪʚʨʹʫʿʝ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦʩʪ ʠʥʚʝʩʪʠʪʦʨʘ ʫ ʥʦʚʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʫʧʨʘʚʦ ʟʘ ʨʝʛʠʦʥ ʉʨʝʜˁʝʛ ɹʘʥʘʪʘ, ʦ ʯʝʤʫ ʩʝ ʜʦʢʘʟʠ ʤʦʛʫ ʥʘ˂ʠ ʫ [105].  

ʅʘʨʝʜʥʠ ʧʦʢʘʟʘʪʝˀ ʢʦʿʠ ʿʝ ʨʘʟʤʘʪʨʘʥ ʿʝ ʥʘʛʠʙ ʪʝʨʝʥʘ, ʦʟʥʘʯʝʥ ʩʘ F2. ʂʦʜ ʦʜʨʝʹʠʚʘˁʘ ʚʨʝʜʥʦʩʪʠ 

ʦʚʦʛ ʬʘʢʪʦʨʘ ʟʘ ʩʚʘʢʠ ʦʜ ʜʝʣʦʚʘ ʨʝʛʠʦʥʘ, ʥʘʿʚʝ˂ʠ ʧʨʦʙʣʝʤ ʿʝ ʧʨʝʜʩʪʘʚˀʘʣʘ ʯʠˁʝʥʠʮʘ ʜʘ ʪʝʨʝʥ 

ʥʝ ʤʦʨʘ ʙʠʪʠ ʥʘʛʥʫʪ ʥʘ ʠʩʪʫ ʩʪʨʘʥʫ ʫ ʩʚʘʢʦʤ ʦʜ ʧʦʩʤʘʪʨʘʥʠʭ ʢʚʘʜʨʘʪʥʠʭ ʩʝʛʤʝʥʘʪʘ. ʋ ʩʢʣʘʜʫ 

ʩʘ ʪʠʤʝ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʦʥʘ˂ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʙʠ ʩʝ ʥʘʛʠʙ ʪʝʨʝʥʘ ʤʦʛʘʦ ʧʦʜʿʝʜʥʘʢʦ ʫʚʘʞʠʪʠ, 

ʥʝʚʝʟʘʥʦ ʦʜ ʪʦʛʘ ʥʘ ʢʦʿʦʿ ʩʝ ʩʪʨʘʥʠ ʧʨʝʜʤʝʪʥʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʥʘʣʘʟʠ ˁʝʛʦʚ ʚʠʰʠ ʜʝʦ, ʘ ʥʘ ʢʦʿʦʿ 

ˁʝʛʦʚ ʥʠʞʠ ʜʝʦ. ɿʘ ʧʨʠʢʘʟʠʚʘˁʝ ʢʦʨʠʰ˂ʝʥʦʛ ʤʝʪʦʜʘ, ʙʠ˂ʝ ʠʩʢʦʨʠʰ˂ʝʥ ʪʝʩʪ ʧʨʠʤʝʨ ʫ ʢʦʤʝ ʿʝ, 

ʦʜ ʜʝʚʝʪ ʢʚʘʜʨʘʪʘ, ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʥʘʛʠʙ ʩʨʝʜˁʝʛ, ʦʟʥʘʯʝʥʦʛ ʙʨʦʿʝʤ 5 ʥʘ ʉʣʠʮʠ 3.12. 

  

ʉʣʠʢʘ 3.12. ʊʝʩʪ ʧʨʠʤʝʨ ʟʘ ʠʣʫʩʪʨʘʮʠʿʫ ʦʜʨʝʹʠʚʘˁʘ ʥʘʛʠʙʘ ʪʝʨʝʥʘ. 
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ʂʘʢʦ ʙʠ ʩʝ ʜʠʤʝʥʟʠʿʝ ʧʨʦʙʣʝʤʘ ʩʚʝʣʝ ʥʘ ʧʨʠʭʚʘʪˀʠʚʫ ʤʝʨʫ, ʙʠ˂ʝ ʧʦʩʤʘʪʨʘʥʘ ʯʝʪʠʨʠ ʧʨʘʚʮʘ ʫ 

ʢʦʿʠʤʘ ˂ʝ ʙʠʪʠ ʦʜʨʝʹʠʚʘʥ ʥʘʛʠʙ ʧʦʩʤʘʪʨʘʥʦʛ ʢʚʘʜʨʘʪʘ. ʉʚʘʢʠ ʦʜ ʧʨʘʚʘʮʘ ʿʝ ʦʟʥʘʯʝʥ ʟʘʩʝʙʥʦʤ 

ʜʚʦʩʤʝʨʥʦʤ ʮʨʚʝʥʦʤ ʩʪʨʝʣʠʮʦʤ ʥʘ ʧʨʝʪʭʦʜʥʦʿ ʩʣʠʮʠ. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ, ʦʚʠ ʧʨʘʚʮʠ ʙʠ, 

ʘʢʦ ʙʠ ʩʝ ʧʦʠʩʪʦʚʝʪʠʣʠ ʩʘ ʫʦʙʠʯʘʿʝʥʠʤ ʥʘʯʠʥʦʤ ʦʨʠʿʝʥʪʠʩʘˁʘ ʛʝʦʛʨʘʬʩʢʠʭ ʤʘʧʘ, ʦʜʛʦʚʘʨʘʣʠ 

ʧʨʘʚʮʠʤʘ ʩʝʚʝʨ-ʿʫʛ (ʦʜ ʢʚʘʜʨʘʪʘ 2 ʜʦ ʢʚʘʜʨʘʪʘ 8), ʠʩʪʦʢ-ʟʘʧʘʜ (ʦʜ ʢʚʘʜʨʘʪʘ 4 ʜʦ ʢʚʘʜʨʘʪʘ 6), 

ʩʝʚʝʨʦʟʘʧʘʜ-ʿʫʛʦʠʩʪʦʢ (ʦʜ ʢʚʘʜʨʘʪʘ 1 ʜʦ ʢʚʘʜʨʘʪʘ 9), ʢʘʦ ʠ ʩʝʚʝʨʦʠʩʪʦʢ-ʿʫʛʦʟʘʧʘʜ (ʦʜ ʢʚʘʜʨʘʪʘ 

3 ʜʦ ʢʚʘʜʨʘʪʘ 7). ʂʘʜʘ ʿʝ ʧʨʦʙʣʝʤ ʧʦʩʪʘʚˀʝʥ, ʧʨʝʢʦ ˁʝʛʘ ʩʝ ʤʦʞʝ ʜʘʪʠ ʠ ʦʜʛʦʚʦʨ ʥʘ ʧʨʝʪʭʦʜʥʦ 

ʧʠʪʘˁʝ ï ʤʦʛʫ˂ʥʦʩʪ ʪʦʛʘ ʜʘ ʪʝʨʝʥ ʫ ʿʝʜʥʦʤ ʧʨʘʚʮʫ ʠʤʘ ʚʝ˂ʠ ʥʘʛʠʙ ʥʝʛʦ ʫ ʜʨʫʛʦʤ ʿʝ ʫ ʫʨʘʹʝʥʠʤ 

ʘʥʘʣʠʟʘʤʘ ʫʚʘʞʝʥʘ ʪʘʢʦ ʰʪʦ ʿʝ ʥʘʛʠʙ ʥʝʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʨʘʯʫʥʘʪ ʫ ʩʚʘʢʦʤ ʦʜ ʯʝʪʠʨʠ ʧʨʝʪʭʦʜʥʦ 

ʜʝʬʠʥʠʩʘʥʘ ʧʨʘʚʮʘ. ɿʘʪʠʤ ʿʝ ʦʜ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʟʠʤʘʥ ʥʘʿʚʝ˂ʠ, ʢʦʿʠ ʿʝ ʧʦʪʦʤ ʧʨʠʧʠʩʠʚʘʥ 

ʪʦʤ ʜʝʣʫ ʪʝʨʝʥʘ. ɼʘ ʙʠ ʩʝ ʦʚʘʿ ʧʦʩʪʫʧʘʢ ʦʙʘʚʠʦ, ʙʠʣʦ ʿʝ ʥʫʞʥʦ ʫʩʚʦʿʠʪʠ ʿʦʰ ʿʝʜʥʦ ʫʧʨʦʰ˂ʝˁʝ. 

ʇʨʝʤʘ ˁʝʤʫ ʿʝ ʥʘʛʠʙ ʪʝʨʝʥʘ ʫ ʥʝʢʦʤ ʧʨʘʚʮʫ ʩʤʘʪʨʘʥ ʫʥʠʬʦʨʤʥʠʤ ʧʨʠ ʧʨʦʨʘʯʫʥʫ ʥʘʛʠʙʘ ʟʘ ʪʘʿ 

ʧʨʘʚʘʮ. ʊʦ ʟʥʘʯʠ ʜʘ ʿʝ, ʟʘ ʧʨʦʨʘʯʫʥ ʥʘʛʠʙʘ ʢʚʘʜʨʘʪʘ 5 ʩʘ ʉʣʠʢʝ 3.13 ʫ ʧʨʘʚʮʫ ʩʝʚʝʨ-ʿʫʛ, ʫʟʝʪʦ 

ʜʘ ʿʝ ʮʝʥʪʘʨ ʢʚʘʜʨʘʪʘ 5 ʣʦʮʠʨʘʥ ʪʘʯʥʦ ʥʘ ʣʠʥʠʿʠ ʢʦʿʘ ʧʦʚʝʟʫʿʝ ʮʝʥʪʨʝ ʢʚʘʜʨʘʪʘ 2 ʠ 8. ʆʚʘʢʘʚ 

ʧʨʠʩʪʫʧ ʜʦʟʚʦˀʘʚʘ ʜʘ ʩʝ ʥʘʛʠʙʠ ʪʝʨʝʥʘ ʫ ʩʚʘʢʦʤ ʦʜ ʧʨʘʚʘʮʘ ʨʘʯʫʥʘʿʫ ʧʦ ʠʟʨʘʟʠʤʘ ʦʙʝʣʝʞʝʥʠʤ 

ʦʟʥʘʢʘʤʘ ʦʜ (3.8ʘ) ʜʦ (3.8ʛ). ʋ ˁʠʤʘ ʿʝ ʩʠʤʙʦʣ Hq ʫʩʚʦʿʝʥ ʟʘ ʥʘʜʤʦʨʩʢʫ ʚʠʩʠʥʫ ʢʚʘʜʨʘʪʘ q, ʜʦʢ 

Lqr
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ʇʦʰʪʦ ʫʥʘʧʨʝʜ ʥʠʿʝ ʙʠʣʦ ʧʦʟʥʘʪʦ ʢʦʿʠ ʦʜ ʜʚʘ ʢʚʘʜʨʘʪʘ ʨʝʣʝʚʘʥʪʥʘ ʟʘ ʥʝʢʠ ʦʜ ʦʚʠʭ ʠʟʨʘʟʘ ʠʤʘ 

ʚʝ˂ʫ ʥʘʜʤʦʨʩʢʫ ʚʠʩʠʥʫ, ʫ ʙʨʦʿʠʦʮʠʤʘ ʨʘʟʣʦʤʘʢʘ ʫ ʟʘʛʨʘʜʘʤʘ ʫ ʧʨʠʢʘʟʘʥʠʤ ʠʟʨʘʟʠʤʘ ʩʫ ʫʟʝʪʝ 

ʘʧʩʦʣʫʪʥʝ ʚʨʝʜʥʦʩʪʠ ʨʘʟʣʠʢʘ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ, ʘ ʥʝ ʩʘʤʝ ʨʘʟʣʠʢʝ. ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʨʝʯʝʥʦ, 

ʥʘʛʠʙ ʢʚʘʜʨʘʪʘ 5 ʩʝ ʩʤʘʪʨʘ ʿʝʜʥʘʢʠʤ ʥʘʿʚʝ˂ʦʿ ʚʨʝʜʥʦʩʪʠ ʦʜ ʯʝʪʠʨʠ ʢʦʿʝ ʩʫ ʠʟʨʘʯʫʥʘʪʝ ʫʟ ʧʦʤʦ˂ 

ʥʘʚʝʜʝʥʠʭ ʠʟʨʘʟʘ. ʆʚʦ ʿʝ ʠʣʫʩʪʨʦʚʘʥʦ ʠ ʠʟʨʘʟʦʤ (3.9). 

 ‌ ÍÁØ ‌ ȟ‌ ȟ‌ ȟ‌ Ȣ (3.9) 

ɸʢʦ ʩʝ ʨʘʟʤʦʪʨʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʤʝʥʝ ʛʦʨʝʥʘʚʝʜʝʥʠʭ ʦʙʨʘʟʘʮʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʥʘʛʠʙʘ ʩʚʘʢʦʛ ʦʜ 

ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʫ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʘʥʘʣʠʟʫ, ʜʦʣʘʟʠ ʩʝ ʜʦ ʪʦʛʘ ʜʘ ʿʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʜʘˀʠʥʝ 

ʠʟʤʝʹʫ ʩʨʝʜʠʰʪʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʢʚʘʜʨʘʪʘ ʤʦʛʫ˂ʝ ʿʝʜʥʦʩʪʘʚʥʦ ʦʜʨʝʜʠʪʠ. ʄʝʹʫʪʠʤ, ʤʦʛʣʦ ʙʠ ʩʝ 

ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʠʟʚʦʨʘ ʥʘ ʦʩʥʦʚʫ ʢʦʛʘ ʙʠ ʩʝ ʧʨʦʮʝˁʠʚʘʣʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʩʚʘʢʦʛ ʦʜ ʦʚʠʭ 

ʜʝʣʦʚʘ ʪʝʨʝʥʘ. ʋ ʦʚʝ ʩʚʨʭʝ ʿʝ ʙʠʣʘ ʢʦʨʠʰ˂ʝʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʠʥʪʝʨʥʝʪ ʧʣʘʪʬʦʨʤʘ [111], ʩʘ ʢʦʿʝ 

ʿʝ ʤʦʛʫ˂ʝ ʧʨʝʫʟʝʪʠ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʙʠʣʦ ʢʦʿʝ ʪʘʯʢʝ ʢʦʿʘ ʩʝ ʦʙʝʣʝʞʠ ʥʘ ʤʘʧʠ. ʋʧʦʪʨʝʙʦʤ ʦʚʝ 

ʧʣʘʪʬʦʨʤʝ, ʠʟʨʘʹʝʥʘ ʿʝ ʤʘʧʘ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʩʚʘʢʦʛ ʦʜ ʢʚʘʜʨʘʪʘ ʥʘ ʧʦʩʤʘʪʨʘʥʦʤ ʧʦʜʨʫʯʿʫ, 

ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.13. ʅʘ ʦʚʦʿ ʤʘʧʠ ʩʝ ʩʧʝʢʪʘʨ ʙʦʿʘ ʢʦʿʠʤʘ ʦʜʛʦʚʘʨʘʿʫ ʦʜʨʝʹʝʥʝ ʥʘʜʤʦʨʩʢʝ 

ʚʠʩʠʥʝ ʢʨʝ˂ʝ ʦʜ ʩʚʝʪʣʦʧʣʘʚʝ (ʥʘʿʥʠʞʠ ʜʝʣʦʚʠ ʪʝʨʝʥʘ) ʜʦ ʪʘʤʥʦʧʣʘʚʝ (ʥʘʿʚʠʰʠ ʜʝʣʦʚʠ ʪʝʨʝʥʘ). 

ʂʘʦ ʰʪʦ ʩʝ ʚʠʜʠ, ʚʝ˂ʠ ʜʝʦ ʪʝʨʝʥʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʦʜʣʠʢʫʿʝ ʤʘʣʘ ʚʨʝʜʥʦʩʪ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. 
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ʉʣʠʢʘ 3.13. ʇʨʠʢʘʟ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 

ʅʘʢʦʥ ʰʪʦ ʩʫ ʜʝʬʠʥʠʩʘʥʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʩʚʘʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʢʦʿʠ ʿʝ ʪʨʝʙʘʣʦ ʦʮʝˁʠʚʘʪʠ ʫ 

ʩʢʣʦʧʫ ʦʚʝ ʘʥʘʣʠʟʝ, ʙʠʣʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʦʜʨʝʜʠʪʠ ʩʢʘʣʫ ʧʨʝʤʘ ʢʦʿʦʿ ˂ʝ ʥʘʛʠʙʫ ʩʚʘʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ 

ʙʠʪʠ ʧʨʠʜʦʜʘʪʘ ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F2. ʆʩʥʦʚʥʠ ʧʦʩʪʫʣʘʪ ʢʦʿʠ ʿʝ ʪʦʤ ʧʨʠʣʠʢʦʤ ʫʚʘʞʝʥ ʿʝ ʪʘʿ ʜʘ 

ʚʝʣʠʢʠ ʥʘʛʠʙ ʪʝʨʝʥʘ ʤʦʞʝ ʜʘ ʦʪʝʞʘ ʧʨʠʩʪʫʧ ʢʨʘʥʦʚʠʤʘ ʠ ʜʨʫʛʠʤ ʛʨʘʹʝʚʠʥʩʢʠʤ ʤʘʰʠʥʘʤʘ ʢʦʿʝ 

ʩʫ ʧʦʪʨʝʙʥʝ ʟʘ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ. ʇʨʠʪʦʤ ʙʠ, ʫ ʩʣʫʯʘʿʫ ʩʪʨʤʠʭ ʣʠʪʠʮʘ, ʯʘʢ ʠ ʪʨʘʥʩʧʦʨʪ 

ʧʦʪʨʝʙʥʝ ʦʧʨʝʤʝ ʠ ʜʝʣʦʚʘ ʪʫʨʙʠʥʘ ʜʦ ʣʦʢʘʮʠʿʝ ʢʦʿʘ ʩʝ ʨʘʟʤʘʪʨʘ ʙʠʦ ʛʦʪʦʚʦ ʥʝʤʦʛʫ˂. ʉʪʦʛʘ ʿʝ 

ʩʤʘʪʨʘʥʦ ʜʘ ʿʝ ʤʘˁʠ ʥʘʛʠʙ ʥʝʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʧʨʝʜʥʦʩʪ ʟʘ ʠʟʛʨʘʜˁʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʉʢʘʣʘ ʧʦ 

ʢʦʿʦʿ ʩʫ ʦʮʝʥʝ ʜʦʜʝˀʠʚʘʥʝ, ʙʘʟʠʨʘʥʘ ʥʘ ʣʠʪʝʨʘʪʫʨʠ [52, 112-116], ʤʦʞʝ ʩʝ ʚʠʜʝʪʠ ʫ ʥʘʩʪʘʚʢʫ: 

- 1 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F2 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʚʨʝʜʥʦʩʪʠ ʥʘʛʠʙʘ ʪʝʨʝʥʘ ʤʘˁʦʿ ʦʜ 10%, ʦʜʥʦʩʥʦ 

ʤʘʢʩʠʤʘʣʥʦʤ ʥʘʛʠʙʫ ʦʜ ʦʢʦ 5,71Á; 

- 0,75 ï ʠʟʥʦʩ ʬʘʢʪʦʨʘ F2 ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʦʧʩʝʛʫ ʥʘʛʠʙʘ ʪʝʨʝʥʘ ʠʟʤʝʹʫ 10% ʠ 30%, ʦʜʥʦʩʥʦ 

ʥʘʛʠʙʠʤʘ ʪʝʨʝʥʘ ʠʟʤʝʹʫ 5,71Á ʠ 16,7Á; 

- 0,5 ï ʠʟʥʦʩ ʬʘʢʪʦʨʘ F2 ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʦʧʩʝʛʫ ʥʘʛʠʙʘ ʪʝʨʝʥʘ ʠʟʤʝʹʫ 30% ʠ 45%, ʦʜʥʦʩʥʦ 

ʥʘʛʠʙʠʤʘ ʪʝʨʝʥʘ ʠʟʤʝʹʫ 16,7Á ʠ 24,23Á; 

- 0,25 ï ʠʟʥʦʩ ʬʘʢʪʦʨʘ F2 ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʦʧʩʝʛʫ ʥʘʛʠʙʘ ʪʝʨʝʥʘ ʠʟʤʝʹʫ 45% ʠ 60%, ʦʜʥʦʩʥʦ 

ʥʘʛʠʙʠʤʘ ʪʝʨʝʥʘ ʠʟʤʝʹʫ 24,23Á ʠ 30,97Á; 

- 0 ï ʠʟʥʦʩ ʬʘʢʪʦʨʘ F2 ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʦʧʩʝʛʫ ʥʘʛʠʙʘ ʦʜ 60% ʜʦ 100%, ʦʜʥʦʩʥʦ ʥʘʛʠʙʠʤʘ 

ʪʝʨʝʥʘ ʠʟʤʝʹʫ 30,97Á ʠ 45Á (ʥʘʛʠʙʠ ʚʝ˂ʠ ʦʜ 100% ʩʫ ʩʤʘʪʨʘʥʠ ʜʦʚʦˀʥʠʤ ʫʩʣʦʚʦʤ ʟʘ 

ʝʣʠʤʠʥʘʮʠʿʫ ʜʝʣʘ ʪʝʨʝʥʘ ʠʟ ʨʘʟʤʘʪʨʘˁʘ ʧʦʤʦ˂ʫ ʥʫʣʪʝ ʚʨʝʜʥʦʩʪʠ F5). 

ɺʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F2 ʢʦʿʝ ʩʫ ʦʜʛʦʚʘʨʘʣʝ ʩʚʘʢʦʤ ʜʝʣʫ ʨʘʟʤʘʪʨʘʥʝ ʪʝʨʠʪʦʨʠʿʝ ʧʨʠʢʘʟʘʥʝ ʩʫ ʥʘ 

ʤʘʧʠ ʜʘʪʦʿ ʥʘ ʉʣʠʮʠ 3.14. ʄʘʧʫ ʧʨʘʪʠ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʿʘʰˁʝˁʝ ʟʥʘʯʝˁʘ ʩʚʘʢʝ ʦʜ ʙʦʿʘ ʧʦˀʘ. 
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ʉʣʠʢʘ 3.14. ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F2 ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 

ʀʘʢʦ ʙʠ ʩʝ ʥʘ ʧʨʚʠ ʧʦʛʣʝʜ ʤʦʛʣʦ ʫʯʠʥʠʪʠ ʜʘ ʿʝ ʧʨʠ ʬʦʨʤʠʨʘˁʫ ʦʚʝ ʩʣʠʢʝ ʜʦʰʣʦ ʜʦ ʛʨʝʰʢʝ, ʪʝ 

ʜʘ ʿʝ ʩʚʘʢʦʤ ʦʜ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʥʝʧʘʞˁʦʤ ʧʨʠʧʠʩʘʥʘ ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F2 ʿʝʜʥʘʢʘ ʿʝʜʠʥʠʮʠ, ʪʦ 

ʥʠʿʝ ʩʣʫʯʘʿ. ɼʘ ʙʠ ʩʝ ʪʦ ʜʦʢʘʟʘʣʦ, ʙʠ˂ʝ ʢʨʝʠʨʘʥ ʭʠʧʦʪʝʪʠʯʢʠ ʝʢʩʪʨʝʤʥʠ ʧʨʠʤʝʨ, ʥʝʧʦʚʦˀʥʠʿʠ 

ʩʘ ʘʩʧʝʢʪʘ ʥʘʛʠʙʘ ʪʝʨʝʥʘ ʦʜ ʤʘ ʢʦʿʝ ʨʝʘʣʥʝ ʩʠʪʫʘʮʠʿʝ ʫ ʨʘʟʤʘʪʨʘʥʦʿ ʦʙʣʘʩʪʠ. ʆʚʘʿ ʩʣʫʯʘʿ ʙʠ 

ʧʦʜʨʘʟʫʤʝʚʘʦ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʩʢʫ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʜʚʘ ʢʚʘʜʨʘʪʥʘ ʩʝʛʤʝʥʪʘ ʩʫʩʝʜʥʘ ʦʥʦʤ ʢʦʿʠ ʩʝ 

ʧʦʩʤʘʪʨʘ, ʧʘ ʿʝ ʫʩʚʦʿʝʥʘ ʨʘʟʣʠʢʘ ʜʦʙʠʿʝʥʘ ʦʜʫʟʠʤʘˁʝʤ ʥʘʿʤʘˁʝ ʠ ʥʘʿʚʝ˂ʝ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʤʘ 

ʢʦʛ ʦʜ ʢʚʘʜʨʘʪʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. ʊʘ ʨʘʟʣʠʢʘ ʿʝ, ʩʭʦʜʥʦ ʤʘʧʠ ʥʘ ʉʣʠʮʠ 3.13, ʿʝʜʥʘʢʘ: 

ЎὌ ςρτ Í χρ Í ρτσ Í. 

ʆʚʘʿ ʧʨʠʤʝʨ ʙʠ ʧʦʜʨʘʟʫʤʝʚʘʦ ʠ ʜʘ ʿʝ ʭʦʨʠʟʦʥʪʘʣʥʘ ʫʜʘˀʝʥʦʩʪ ʠʟʤʝʹʫ ʮʝʥʪʘʨʘ ʜʚʘ ʜʝʣʘ ʪʝʨʝʥʘ 

ʨʝʣʝʚʘʥʪʥʘ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ ʥʘʛʠʙʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʩʝʛʤʝʥʪʘ ʪʝʨʝʥʘ ʰʪʦ ʤʘˁʘ, ʪʝ ʿʝ ʧʦʩʤʘʪʨʘʥʘ 

ʩʠʪʫʘʮʠʿʘ ʧʨʠ ʢʦʿʦʿ ʩʝ ʪʠ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʥʘʣʘʟʝ ʩʝʚʝʨʥʦ ʠ ʿʫʞʥʦ ʦʜ ˁʝʛʘ. ʊʘʜʘ ʿʝ: 

ὒ ς ËÍ ςπππ ÍȢ 

ʂʦʥʘʯʥʦ ʩʝ, ʟʘ ʦʚʘʢʘʚ ʩʣʫʯʘʿ, ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʩʣʝʜʝ˂ʘ ʚʨʝʜʥʦʩʪ ʥʘʛʠʙʘ ʪʝʨʝʥʘ: 

‌ ÁÒÃÔÁÎ
ЎὌ

ὒ
ÁÒÃÔÁÎπȟπχρυτȟπωЈȢ 

ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʦ ʜʘ ʿʝ, ʯʘʢ ʠ ʟʘ ʧʨʠʤʝʨ ʥʝʧʦʚʦˀʥʠʿʠ ʦʜ ʙʠʣʦ ʢʦʛ ʢʦʿʠ ʙʠ ʩʝ ʫ ʩʪʚʘʨʥʦʩʪʠ ʤʦʛʘʦ 

ʫʦʯʠʪʠ ʫ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ, ʜʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ ʥʘʛʠʙʘ ʤʘˁʘ ʦʜ ʛʦʨˁʝ ʛʨʘʥʠʮʝ ʧʦʩʪʘʚˀʝʥʝ 

ʟʘ ʜʦʜʝˀʠʚʘˁʝ ʠʟʥʦʩʘ ʬʘʢʪʦʨʘ F2 ʿ ʝʜʥʘʢʦʛ ʿʝʜʠʥʠʮʠ. ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʠ ʟʘ ʩʚʘʢʠ ʦʜ ʜʝʣʦʚʘ 

ʪʝʨʝʥʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʙʠʣʘ ʜʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ ʥʘʛʠʙʘ ʢʦʿʘ ʙʠ ʪʘʿ ʜʝʦ ʪʝʨʝʥʘ ʩʤʝʩʪʠʣʘ ʫ ʥʘʿʚʠʰʠ 

ʨʘʥʛ ʧʦ ʦʚʦʤ ʢʨʠʪʝʨʠʿʫʤʫ, ʰʪʦ ʦʙʿʘʰˁʘʚʘ ʠ ʤʘʧʫ ʧʨʠʢʘʟʘʥʫ ʥʘ ʉʣʠʮʠ 3.14. 
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ʋ ʩʢʣʘʜʫ ʩʘ ʥʘʚʝʜʝʥʦʤ ʣʠʩʪʦʤ ʬʘʢʪʦʨʘ, ʥʘʨʝʜʥʠ ʧʦʢʘʟʘʪʝˀ ʧʦʛʦʜʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʢʦʿʠ ʿʝ 

ʘʥʘʣʠʟʠʨʘʥ ʿʝ ʫʜʘˀʝʥʦʩʪ ʩʚʘʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʧʦʩʪʦʿʝ˂ʝ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

(ʬʘʢʪʦʨ F3). ʇʦʩʪʫʧʘʢ ʿʝ ʦʙʫʭʚʘʪʘʦ ʨʘʯʫʥʘˁʝ ʥʘʿʢʨʘ˂ʝ ʫʜʘˀʝʥʦʩʪʠ ʩʚʘʢʦʛ ʘʥʘʣʠʟʠʨʘʥʦʛ ʜʝʣʘ 

ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ ʦʜ ʧʦʩʪʨʦʿʝˁʘ ʠʣʠ ʥʘʜʟʝʤʥʠʭ ʚʦʜʦʚʘ ʦʜ ʢʦʿʠʭ ʿʝ ʤʨʝʞʘ ʯʠʿʠ ʩʝ ʨʘʟʚʦʿ ʨʘʟʤʘʪʨʘ 

ʩʘʯʠˁʝʥʘ. ʉʚʘʢʦʤ ʜʝʣʫ ʪʝʨʝʥʘ ʿʝ ʧʦʪʦʤ ʜʦʜʝˀʝʥ ʠ ʠʟʥʦʩ ʬʘʢʪʦʨʘ F3, ʧʦ ʩʣʝʜʝ˂ʠʤ ʧʨʘʚʠʣʠʤʘ: 

- 1 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F3 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ ʦʜ 

ʧʦʩʪʦʿʝ˂ʠʭ ʚʦʜʦʚʘ ʠʣʠ ʧʦʩʪʨʦʿʝˁʘ ʤʘˁʦʿ ʦʜ 5 km; 

- 0,7 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F3 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ 

ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʚʦʜʦʚʘ ʠʣʠ ʧʦʩʪʨʦʿʝˁʘ ʠʟ ʦʧʩʝʛʘ ʦʜ 5 ʜʦ 15 km; 

- 0,4 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F3 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ 

ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʚʦʜʦʚʘ ʠʣʠ ʧʦʩʪʨʦʿʝˁʘ ʠʟ ʦʧʩʝʛʘ ʦʜ 15 ʜʦ 30 km; 

- 0,1 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F3 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ 

ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʚʦʜʦʚʘ ʠʣʠ ʧʦʩʪʨʦʿʝˁʘ ʚʝ˂ʦʿ ʦʜ 30 km. 

ɱʘʩʥʦ ʿʝ ʜʘ ʬʘʢʪʦʨ F3, ʥʝʟʘʚʠʩʥʦ ʦʜ ʫʜʘˀʝʥʦʩʪʠ ʧʦʩʤʘʪʨʘʥʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʥʠʿʝ ʫʟʠʤʘʥ ʢʘʦ ʝʣʠʤʠʥʘʮʠʦʥʠ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʬʘʢʪʦʨʘ F2. ʅʘʠʤʝ, ʿʘʩʥʦ ʿʝ ʜʘ 

ʿʝ ʤʘˁʘ ʫʜʘˀʝʥʦʩʪ ʦʙʿʝʢʘʪʘ ʠʥʚʝʩʪʠʪʦʨʘ ʦʜ ʥʝʢʦʛ ʦʜ ʚʦʜʦʚʘ ʠʣʠ ʧʦʩʪʨʦʿʝˁʘ ʧʦʛʦʜʥʦʩʪ ʟʘ ˁʠʭ, 

ʧʦʰʪʦ ʧʦʚʣʘʯʠ ʚʝ˂ʫ ʚʝʨʦʚʘʪʥʦ˂ʫ ʜʘ ˂ʝ ʝʣʝʢʪʨʘʥʘ ʤʦ˂ʠ ʜʘ ʩʝ ʧʨʠʢˀʫʯʠ ʥʘ ʤʨʝʞʫ ʫʟ ʨʝʣʘʪʠʚʥʦ 

ʥʠʩʢʘ ʫʣʘʛʘˁʘ ʫ ʧʨʠʢˀʫʯʘʢ. ʀʧʘʢ, ʯʘʢ ʥʠ ʚʝ˂ʝ ʫʜʘˀʝʥʦʩʪʠ ʥʝʢʘʜʘ ʥʝ ʩʧʨʝʯʘʚʘʿʫ ʠʥʚʝʩʪʠʪʦʨʝ 

ʜʘ ʥʘʩʪʘʚʝ ʩʘ ʧʨʦʿʝʢʪʦʤ ʠʟʛʨʘʜˁʝ ʩʚʦʿʝ ʝʣʝʢʪʨʘʥʝ, ʰʪʦ ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠ ʨʝʟʦʥʦʤ ʥʘ ʢʦʤʝ ʿʝ 

ʩʢʘʣʘ ʧʨʝʤʘ ʢʦʿʦʿ ʩʫ ʠʟʥʦʩʠ ʬʘʢʪʦʨʘ ʜʘʚʘʥʠ ʠ ʟʘʩʥʦʚʘʥʘ. ɺʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F3 ʟʘ ʧʦʩʤʘʪʨʘʥʫ 

ʦʙʣʘʩʪ, ʫʪʚʨʹʝʥʝ ʫʟ ʧʦʤʦ˂ ʤʘʧʝ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʩʘ ʉʣʠʢʝ 3.2, ʧʨʠʢʘʟʘʥʝ ʩʫ ʥʘ ʉʣʠʮʠ 3.15. 

  

ʉʣʠʢʘ 3.15. ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F3 ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 
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ʉʣʠʯʥʦ ʧʨʦʰʣʦʤ ʬʘʢʪʦʨʫ ʢʦʿʠ ʩʝ ʙʘʚʠʦ ʙʣʠʟʠʥʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʝʢʦʤ 

ʜʝʣʫ ʪʝʨʝʥʘ, ʠ ʧʦʢʘʟʘʪʝˀ F4 ʿʝ ʙʘʟʠʨʘʥ ʥʘ ʦʜʨʝʹʠʚʘˁʫ ʥʘʿʤʘˁʝ ʫʜʘˀʝʥʦʩʪʠ ʩʚʘʢʦʛ ʜʝʣʘ ʪʝʨʝʥʘ 

ʦʜ ʧʦʩʪʦʿʝ˂ʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʧʨʦʰʣʦʛ, ʢʘʦ ʙʠʪʥʘ ʧʦʩʤʘʪʨʘʥʘ 

ʩʘʦʙʨʘ˂ʘʿʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɼʘ ʙʠ ʩʝ ʦʣʘʢʰʘʣʘ ʠʩʧʦʨʫʢʘ ʜʝʣʦʚʘ ʠ ʦʧʨʝʤʝ ʜʦ ʨʘʟʤʘʪʨʘʥʦʛ ʜʝʣʘ 

ʪʝʨʝʥʘ, ʠ ʦʚʜʝ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʿʝ ʙʣʠʟʠʥʘ ʥʝʢʦʛ ʦʜ ʚʝ˂ʠʭ ʧʫʪʥʠʭ ʧʨʘʚʘʮʘ ʧʨʝʜʥʦʩʪ ʠ ʜʘ ʟʙʦʛ ʪʦʛʘ 

ʛʘʨʘʥʪʫʿʝ ʧʦʩʤʘʪʨʘʥʦʤ ʩʝʛʤʝʥʪʫ ʚʝ˂ʫ ʦʮʝʥʫ ʧʦ ʦʚʦʤ ʢʨʠʪʝʨʠʿʫʤʫ, ʫ ʩʢʣʘʜʫ ʩʘ ʣʠʩʪʦʤ: 

- 1 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F4 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ ʦʜ 

ʧʦʩʪʦʿʝ˂ʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʧʨʘʚʘʮʘ ʤʘˁʦʿ ʦʜ 5 km; 

- 0,7 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F4 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ 

ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʧʨʘʚʘʮʘ ʠʟ ʦʧʩʝʛʘ ʦʜ 5 ʜʦ 15 km; 

- 0,4 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F4 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ 

ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʧʨʘʚʘʮʘ ʠʟ ʦʧʩʝʛʘ ʦʜ 15 ʜʦ 30 km; 

- 0,1 ï ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ F4 ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʤʠʥʠʤʘʣʥʦʿ ʫʜʘˀʝʥʦʩʪʠ ʜʝʣʘ ʪʝʨʝʥʘ ʦʜ ʥʝʢʦʛ 

ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʧʨʘʚʘʮʘ ʚʝ˂ʦʿ ʦʜ 30 km. 

ʅʘʨʘʚʥʦ, ʢʘʢʦ ʩʝ ʟʘ ʛʦʪʦʚʦ ʩʚʘʢʠ ʜʝʦ ʪʝʨʝʥʘ ʤʦʞʝ ʥʘ˂ʠ ʥʝʢʠ ʩʝʦʩʢʠ ʠʣʠ ʤʘʢʘʜʘʤʩʢʠ ʧʫʪ ʢʦʿʠ 

ʙʠ ʠʩʧʫˁʘʚʘʦ ʯʘʢ ʠ ʥʘʿʩʪʨʦʞʠ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʠʭ ʫʩʣʦʚʘ, ʙʠʣʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʧʦʩʪʘʚʠʪʠ ʛʨʘʥʠʮʫ 

ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʩʝ ʧʫʪʝʚʠ ʤʦʛʫ ʢʣʘʩʠʬʠʢʦʚʘʪʠ ʫ ʜʚʝ ʛʨʫʧʝ. ʋ ʧʨʚʫ ʛʨʫʧʫ ʩʧʘʜʘʿʫ ʧʫʪʝʚʠ ʢʦʿʝ ʿʝ 

ʧʦʪʨʝʙʥʦ ʫʟʠʤʘʪʠ ʫ ʦʙʟʠʨ ʫ ʘʥʘʣʠʟʠ, ʘ ʫ ʜʨʫʛʫ ʛʨʫʧʫ ʧʫʪʝʚʠ ʢʦʿʝ ʥʠʿʝ ʧʦʪʨʝʙʥʦ ʫʚʘʞʘʚʘʪʠ ʪʦʤ 

ʧʨʠʣʠʢʦʤ. ɼʘ ʙʠ ʦʚʦ ʙʠʣʦ ʨʝʘʣʠʟʦʚʘʥʦ, ʫʟʝʪʘ ʿʝ ʧʦʜʝʣʘ ʠʟ [117], ʦʜʘʢʣʝ ʩʫ ʠʟʜʚʦʿʝʥʠ ʩʘʤʦ ʦʥʠ 

ʧʫʪʝʚʠ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʧʨʚʦʤ ɸ ʠ ʧʨʚʦʤ ɹ ʨʝʜʫ. ʆʥʠ ʩʫ ʫʮʨʪʘʥʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʤʘʧʫ ʫʟ ʧʦʤʦ˂ 

ʘʫʪʦ-ʢʘʨʪʝ ʜʘʪʝ ʫ [118]. ʇʦʪʦʤ ʿʝ ʥʘ ʦʩʥʦʚʫ ʬʦʨʤʠʨʘʥʝ ʤʘʧʝ ʦʙʘʚˀʝʥʘ ʨʘʩʧʦʜʝʣʘ ʚʨʝʜʥʦʩʪʠ 

ʬʘʢʪʦʨʘ F4 ʟʘ ʩʚʘʢʠ ʦʜ ʜʝʣʦʚʘ ʪʝʨʝʥʘ. ʂʨʝʠʨʘʥʘ ʨʘʩʧʦʜʝʣʘ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 3.16. 

 

ʉʣʠʢʘ 3.16. ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F4 ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 
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ʂʦʥʘʯʥʦ, ʥʘʢʦʥ ʰʪʦ ʩʫ ʩʚʘʢʦʤ ʦʙʨʘʹʝʥʦʤ ʜʝʣʫ ʪʝʨʝʥʘ ʧʨʠʧʠʩʘʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʝʪʭʦʜʥʘ ʯʝʪʠʨʠ 

ʬʘʢʪʦʨʘ, ʪʨʝʙʘʣʦ ʿʝ ʧʨʝʮʠʟʠʨʘʪʠ ʠ ʜʘ ʣʠ ʿʝ ʥʘ ʩʚʘʢʦʤ ʦʜ ʪʠʭ ʜʝʣʦʚʘ, ʩʘ ʘʩʧʝʢʪʘ ʨʝʘʣʠʟʘʮʠʿʝ ʠʣʠ 

ʨʘʟʣʠʯʠʪʠʭ ʙʠʨʦʢʨʘʪʩʢʠʭ ʦʛʨʘʥʠʯʝˁʘ, ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʫʦʧʰʪʝ ʤʦʛʫ˂ʝ. ɼʘ ʙʠ ʩʝ ʦʚʘʿ 

ʢʦʨʘʢ ʩʧʨʦʚʝʦ ʫ ʜʝʣʦ, ʧʨʚʦ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʢʘʪʝʛʦʨʠʿʝ ʪʝʨʝʥʘ ʥʘ ʢʦʿʠʤʘ ʧʦʩʪʘʚˀʘˁʝ 

ʚʝʪʨʦʪʫʨʙʠʥʘ ʥʝ ʙʠ ʙʠʣʦ ʤʦʛʫ˂ʝ. ʅʘ ʧʨʚʦʤ ʤʝʩʪʫ, ʦʚʦ ʩʫ ʚʝ˂ʘ ʥʘʩʝˀʝʥʘ ʤʝʩʪʘ ʥʘ ʧʦʜʨʫʯʿʫ ʦʜ 

ʠʥʪʝʨʝʩʘ ʟʘ ʫʨʘʹʝʥʫ ʘʥʘʣʠʟʫ. ʂʦʥʢʨʝʪʥʦ, ʧʦʜ ʚʝ˂ʠʤ ʥʘʩʝˀʝʥʠʤ ʤʝʩʪʠʤʘ ʩʝ ʦʚʜʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ 

ʥʘʩʝˀʘ ʟʚʘʥʠʯʥʦ ʢʣʘʩʠʬʠʢʦʚʘʥʘ ʢʘʦ ʛʨʘʜʩʢʘ. ʋ ʦʚʦʿ ʦʙʣʘʩʪʠ, ʦʚʘʢʚʠʭ ʥʘʩʝˀʘ ʿʝ ʧʝʪ [119]: 

- ɿʨʝˁʘʥʠʥ; 

- ʂʠʢʠʥʜʘ; 

- ʅʦʚʠ ʉʘʜ; 

- ʉʦʤʙʦʨ; 

- ʉʫʙʦʪʠʮʘ. 

ɼʨʫʛʠ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠ ʬʘʢʪʦʨ ʩʫ ʚʝʣʠʢʝ ʚʦʜʝʥʝ ʧʦʚʨʰʠʥʝ. ʋ ʦʚʝ ʧʦʚʨʰʠʥʝ ʩʝ ʫʙʨʘʿʘʿʫ ʚʝʦʤʘ 

ʰʠʨʦʢʝ ʨʝʢʝ, ʢʦʿʠʭ ʫ ʨʘʟʤʘʪʨʘʥʦʿ ʦʙʣʘʩʪʠ ʥʝʤʘ, ʠʣʠ ʜʦʚʦˀʥʦ ʚʝʣʠʢʘ ʿʝʟʝʨʘ, ʛʜʝ ʩʝ ʛʨʘʥʠʮʘ ʟʘ 

ʜʦʚʦˀʥʦ ʚʝʣʠʢʦ ʿʝʟʝʨʦ ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʪʘʢʦ ʜʘ ʩʝ ʧʦʚʨʰʠʥʝ ʿʝʟʝʨʘ ʚʝ˂ʠʭ ʦʜ 4 km2 ʠʩʢˀʫʯʫʿʫ 

ʠʟ ʜʘˀʝʛ ʨʘʟʤʘʪʨʘˁʘ. ʋ ʨʘʟʤʘʪʨʘʥʦʿ ʦʙʣʘʩʪʠ ʧʦʩʪʦʿʝ ʜʚʘ ʪʘʢʚʘ ʿʝʟʝʨʘ [120]: 

- ʇʘʣʠ˂ʢʦ ʿʝʟʝʨʦ; 

- ɹʝʣʦ ʿʝʟʝʨʦ. 

ʅʘʨʝʜʥʘ ʢʘʪʝʛʦʨʠʿʘ ʧʦʜʨʫʯʿʘ ʥʘ ʢʦʿʠʤʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʨʘʟʤʘʪʨʘʪʠ ʧʦʩʪʘʚˀʘˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʥʝʤʘ ʪʦʣʠʢʦ ʚʝʟʝ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʧʨʘʢʪʠʯʥʠʤ ʘʩʧʝʢʪʠʤʘ ʨʝʘʣʠʟʘʮʠʿʝ ʥʝʢʦʛ ʧʨʦʿʝʢʘʪʘ, ʢʦʣʠʢʦ 

ʩʘ ʧʨʘʚʥʠʤ ʘʩʧʝʢʪʠʤʘ. ʂʦʥʢʨʝʪʥʦ, ʦʩʥʦʚ ʟʘ ʫʚʦʹʝˁʝ ʦʚʘʢʚʦʛ ʢʨʠʪʝʨʠʿʫʤʘ ʿʝ ɿʘʢʦʥ ʦ ʟʘʰʪʠʪʠ 

ʧʨʠʨʦʜʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ [121]. ʋ ʦʚʦʤ ʜʦʢʫʤʝʥʪʫ ʿʝ ʥʘʚʝʜʝʥ ʩʧʠʩʘʢ ʟʘʰʪʠ˂ʝʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʜʦʙʘʨʘ. ʇʨʝʤʘ ʜʝʬʠʥʠʮʠʿʠ, ʫ ʪʘ ʧʦʜʨʫʯʿʘ ʩʝ ʤʦʛʫ ʩʚʨʩʪʘʪʠ ʩʚʝ ʦʥʝ ʨʝʛʠʿʝ ʢʦʿʝ ʠʤʘʿʫ ʠʟʨʘʞʝʥʫ 

ʛʝʦʣʦʰʢʫ, ʙʠʦʣʦʰʢʫ, ʝʢʦʩʠʩʪʝʤʩʢʫ ʠʣʠ ʧʨʝʜʝʦʥʫ ʨʘʟʥʦʚʨʩʥʦʩʪ, ʢʘʦ ʠ ʦʙʣʘʩʪʠ ʟʥʘʯʘʿʥʝ ʢʘʦ 

ʩʪʘʥʠʰʪʘ ʠʟʚʝʩʥʠʭ ʚʨʩʪʘ ʧʪʠʮʘ ʠʣʠ ʜʨʫʛʠʭ ʤʠʛʨʘʪʦʨʥʠʭ ʚʨʩʪʘ. ʋ ˁʠʭ ʩʧʘʜʘʿʫ: 

- ʥʘʮʠʦʥʘʣʥʠ ʧʘʨʢʦʚʠ; 

- ʧʘʨʢʦʚʠ ʧʨʠʨʦʜʝ; 

- ʩʪʨʦʛʠ ʨʝʟʝʨʚʘʪʠ ʧʨʠʨʦʜʝ; 

- ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪʠ ʧʨʠʨʦʜʝ; 

- ʩʧʦʤʝʥʠʮʠ ʧʨʠʨʦʜʝ; 

- ʟʘʰʪʠ˂ʝʥʘ ʩʪʘʥʠʰʪʘ; 

- ʧʨʝʜʝʣʠ ʠʟʫʟʝʪʥʠʭ ʦʜʣʠʢʘ. 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʩʝ ʤʦʨʘ ʦʩʪʘʚʠʪʠ ʥʘʧʦʤʝʥʘ ʜʘ ʩʝ, ʧʨʝʤʘ [121], ʟʘ ʩʚʘʢʠ ʦʜ ʪʠʧʦʚʘ ʟʘʰʪʠ˂ʝʥʠʭ 

ʦʙʣʘʩʪʠ ʜʝʬʠʥʠʰʫ ʠ ʦʛʨʘʥʠʯʝˁʘ ʫ ʛʨʘʜˁʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʿʠ ʢʦʿʘ ʚʘʞʝ ʟʘ ʪʘʿ ʪʠʧ ʦʙʣʘʩʪʠ. ʊʘʢʦ 

ʩʫ ʫ ʧʘʨʢʦʚʠʤʘ ʧʨʠʨʦʜʝ ʟʘʙʨʘˁʝʥʝ ʩʚʝ ʧʨʠʚʨʝʜʥʝ ʜʝʣʘʪʥʦʩʪʠ, ʢʘʦ ʠ ʜʨʫʛʝ ʜʝʣʘʪʥʦʩʪʠ ʢʦʿʝ ʙʠ 

ʝʚʝʥʪʫʘʣʥʦ ʤʦʛʣʝ ʜʘ ʫʛʨʦʟʝ ˁʝʛʦʚʘ ʦʙʝʣʝʞʿʘ ʠ ʚʨʝʜʥʦʩʪʠ. ʀʧʘʢ, ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ 

ʫʟʝʪʦ ʜʘ ʠʟʛʨʘʜˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʠʿʝ ʤʦʛʫ˂ʘ ʥʠ ʫ ʿʝʜʥʦʤ ʦʜ ʪʠʧʦʚʘ ʟʘʰʪʠ˂ʝʥʠʭ ʦʙʣʘʩʪʠ. 
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ʂʦʨʠʰ˂ʝˁʝʤ ʨʝʛʠʩʪʘʨʘ ʠʟ [122], ʢʨʝʠʨʘʥʘ ʿʝ ʣʠʩʪʘ ʟʘʰʪʠ˂ʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʜʦʙʘʨʘ ʣʦʮʠʨʘʥʠʭ 

ʫ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ. ʆʚʘ ʣʠʩʪʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʫ ʥʘʩʪʘʚʢʫ, ʧʨʠ ʯʝʤʫ ʿʝ ʫʟ ʩʚʘʢʫ ʥʘʙʨʦʿʘʥʫ ʩʪʘʚʢʫ 

ʥʘʚʝʜʝʥʘ ʠ ʢʘʪʝʛʦʨʠʿʘ ʟʘʰʪʠ˂ʝʥʝ ʦʙʣʘʩʪʠ ʢʦʿʦʿ ʪʘ ʩʪʘʚʢʘ ʧʨʠʧʘʜʘ: 

- ʉʫʙʦʪʠʯʢʘ ʧʝʰʯʘʨʘ (ʧʨʝʜʝʦ ʠʟʫʟʝʪʥʠʭ ʦʜʣʠʢʘ); 

- ɹʝʛʝʯʢʘ ʿʘʤʘ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ʂʘʤʘʨʘʰ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ɱʝʛʨʠʯʢʘ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ʉʪʘʨʘ ʊʠʩʘ ʢʦʜ ɹʠʩʝʨʥʦʛ ʦʩʪʨʚʘ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ɹʝˀʘʥʩʢʘ ʙʘʨʘ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ʇʘʣʠ˂ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ʈʫʩʘʥʜʘ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ʊʠʢʚʘʨʘ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ɹʘʯʢʦʪʦʧʦʣʩʢʝ ʜʦʣʠʥʝ (ʧʘʨʢ ʧʨʠʨʦʜʝ); 

- ʂʘʨʘʹʦʨʹʝʚʦ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʉʣʘʥʦ ʂʦʧʦʚʦ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʃʫʜʘʰʢʦ ʿʝʟʝʨʦ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʉʝʣʝʚʝˁʩʢʝ ʧʫʩʪʘʨʝ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʊʠʪʝʣʩʢʠ ʙʨʝʛ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ɹʘʛʨʝʤʘʨʘ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʆʢʘˁ ʙʘʨʘ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʇʘʰˁʘʮʠ ʚʝʣʠʢʝ ʜʨʦʧˀʝ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʂʦʚʠˀʩʢʦ-ʧʝʪʨʦʚʘʨʘʜʠʥʩʢʠ ʨʠʪ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʎʘʨʩʢʘ ʙʘʨʘ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ); 

- ʈʠʪʦʚʠ ʜʦˁʝʛ ʇʦʪʠʩʿʘ (ʩʧʝʮʠʿʘʣʥʠ ʨʝʟʝʨʚʘʪ ʧʨʠʨʦʜʝ). 

ʂʦʥʘʯʥʦ, ʧʦʨʝʜ ʩʚʠʭ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠʭ ʦʢʦʣʥʦʩʪʠ ʥʘʙʨʦʿʘʥʠʭ ʥʘ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʩʪʨʘʥʠʮʝ, ʤʦʨʘ 

ʩʝ ʥʘʛʣʘʩʠʪʠ ʠ ʪʦ ʜʘ ʠʟʛʨʘʜˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʥʝ ʙʠ ʙʠʣʘ ʤʦʛʫ˂ʘ ʥʘ ʪʝʨʝʥʠʤʘ ʩʘ ʥʘʛʠʙʦʤ ʢʦʿʠ 

ʿʝ ʚʝ˂ʠ ʦʜ 100%. ʄʝʹʫʪʠʤ, ʫʩʣʝʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝˀʝʬʘ ʧʦʩʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ, ʦʚʘʿ ʢʨʠʪʝʨʠʿʫʤ 

ʥʠʿʝ ʩʤʘʪʨʘʥ ʨʝʣʝʚʘʥʪʥʠʤ ʟʘ ʩʧʨʦʚʝʜʝʥʫ ʘʥʘʣʠʟʫ. ʀʧʘʢ, ʫʢʦʣʠʢʦ ʙʠ ʩʝ ʠʟʣʦʞʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ 

ʧʨʠʤʝˁʠʚʘʣʘ ʥʘ ʨʝʛʠʦʥ ʜʨʫʛʘʯʠʿʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʙʠʣʦ ʙʠ ʧʦʪʨʝʙʥʦ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʠ ʦ ʪʦʤʝ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʩʘʤʠʭ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F5, ʦʥʝ ʩʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʜʝʣʦʚʠʤʘ ʪʝʨʝʥʘ ʧʨʠʧʠʩʫʿʫ ʧʦ 

ʙʠʥʘʨʥʦʤ ʧʨʠʥʮʠʧʫ. ʊʘʢʦ ʩʝ ʟʘ ʜʝʣʦʚʝ ʪʝʨʝʥʘ ʯʠʿʘ ʩʝ ʧʦʚʨʰʠʥʘ ʥʝ ʧʨʝʢʣʘʧʘ ʥʠ ʩʘ ʿʝʜʥʦʤ ʦʜ 

ʥʘʚʝʜʝʥʠʭ ʟʘʙʨʘˁʝʥʠʭ ʟʦʥʘ ʫʟʠʤʘ ʠʟʥʦʩ ʬʘʢʪʦʨʘ F5 ʿʝʜʥʘʢ ʿʝʜʠʥʠʮʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʚʘʢʦʤ 

ʩʝʛʤʝʥʪʫ ʪʝʨʝʥʘ ʢʦʿʠ ʠʩʧʫˁʘʚʘ ʤʘʢʘʨ ʥʝʢʠ ʦʜ ʝʣʠʤʠʥʘʮʠʦʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ ʩʘ ʛʦʨˁʝʛ ʩʧʠʩʢʘ 

ʦʜʛʦʚʘʨʘ ʚʨʝʜʥʦʩʪ ʦʚʦʛ ʬʘʢʪʦʨʘ ʿʝʜʥʘʢʘ ʥʫʣʠ. ʂʦʨʠʰ˂ʝˁʝʤ ʪʘʢʚʦʛ ʧʨʠʩʪʫʧʘ ʿʝ, ʢʘʦ ʠ ʟʘ ʦʩʪʘʣʝ 

ʬʘʢʪʦʨʝ, ʬʦʨʤʠʨʘʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʤʘʧʘ. ʆʚʘ ʤʘʧʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.17. ʄʘʧʘ ʿʝ ʢʨʝʠʨʘʥʘ 

ʢʦʨʠʰ˂ʝˁʝʤ ʟʚʘʥʠʯʥʠʭ ʨʝʬʝʨʝʥʮʠ ʧʨʝʜʩʪʘʚˀʝʥʠʭ ʫ [123]. 
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ʉʣʠʢʘ 3.17. ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ F5 ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 

ʅʘʢʦʥ ʰʪʦ ʩʝ ʜʝʬʠʥʠʰʫ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʢʦʿʠ ʩʝ ʥʝ˂ʝ ʜʘˀʝ ʨʘʟʤʘʪʨʘʪʠ ʧʨʠ ʧʨʦʮʝʥʠ ʧʦʪʝʥʮʠʿʘʣʘ 

ʟʘ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ, ʧʨʝʣʘʟʠ ʩʝ ʠ ʥʘ ʜʝʬʠʥʠʩʘˁʝ ʪʝʞʠʥʩʢʠʭ ʯʠʥʠʣʘʮʘ ʦʙʝʣʝʞʝʥʠʭ ʩʘ w 

ʫ ʠʟʨʘʟʫ (3.7). ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʥʘʧʦʤʝʥʫʪʦ, ʬʘʢʪʦʨ F5 ʥʝʤʘ ʧʨʠʜʨʫʞʝʥʠ ʪʝʞʠʥʩʢʠ ʯʠʥʠʣʘʮ ʟʙʦʛ 

ʩʚʦʿʝ ʧʨʠʨʦʜʝ, ʦʜʥʦʩʥʦ ʟʘʪʦ ʰʪʦ ʥʝ ʫʯʝʩʪʚʫʿʝ ʜʠʨʝʢʪʥʦ ʫ ʧʨʦʮʝʩʫ ʩʘʙʠʨʘˁʘ. ʇʦʜʩʝ˂ʘˁʘ ʨʘʜʠ, 

ʦʚʘʿ ʬʘʢʪʦʨ ʠʤʘ ʠʩʢˀʫʯʠʚʦ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠ ʢʘʨʘʢʪʝʨ, ʧʘ ʩʝ ʪʘʢʦ ʠ ʧʦʩʤʘʪʨʘ ʫ ʦʚʦʤ ʠʟʨʘʟʫ. 

ʉʘʤʠʤ ʪʠʤ, ʿʘʩʥʦ ʿʝ ʜʘ ʿʝ ʙʠʣʦ ʥʫʞʥʦ ʜʝʬʠʥʠʩʘʪʠ ʚʨʝʜʥʦʩʪʠ ʯʝʪʠʨʠ ʪʝʞʠʥʩʢʘ ʯʠʥʠʦʮʘ ʧʦʤʦ˂ʫ 

ʢʦʿʠʭ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʨʝʮʠʟʠʨʘʪʠ ʤʝʹʫʩʦʙʥʝ ʦʜʥʦʩʝ ʧʨʚʘ ʯʝʪʠʨʠ ʫʚʘʞʝʥʘ ʬʘʢʪʦʨʘ. ʂʘʢʦ ʙʠ 

ʩʝ ʦʚʦ ʫʨʘʜʠʣʦ, ʧʨʠʤʝˁʝʥʘ ʿʝ ʉʘʪʠʿʝʚʘ ʘʥʘʣʠʪʠʯʢʘ ʭʠʿʝʨʘʨʭʠʿʩʢʘ ʤʝʪʦʜʘ [124-126]. ʊʘ ʤʝʪʦʜʘ 

ʧʨeʜʩʪʘʚˀʘ ʘʣʘʪ ʥʘʤʝˁʝʥ ʜʦʧʫʰʪʘˁʫ ʫʚʘʞʘʚʘˁʘ ʤʝʹʫʩʦʙʥʠʭ ʦʜʥʦʩʘ ʨʘʟʣʠʯʠʪʠʭ ʨʝʣʝʚʘʥʪʥʠʭ 

ʬʘʢʪʦʨʘ ʧʨʠʣʠʢʦʤ ʜʦʥʦʰʝˁʘ ʢʦʤʧʣʝʢʩʥʠʭ ʦʜʣʫʢʘ. ʆʥʦ ʰʪʦ ʦʚʫ ʤʝʪʦʜʫ ʠʟʜʚʘʿʘ ʦʜ ʜʨʫʛʠʭ ʿʝ 

ʪʦ ʰʪʦ, ʧʦʨʝʜ ʠʟʨʘʞʘʚʘˁʘ ʪʘʢʚʠʭ ʦʜʥʦʩʘ ʥʫʤʝʨʠʯʢʠʤ ʧʫʪʝʤ, ʜʦʧʫʰʪʘ ʠ ʫʚʘʞʘʚʘˁʝ ʧʨʠʨʦʜʝ 

ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʩʝ ʨʝʰʘʚʘ ʠ ʠʩʢʫʩʪʘʚʘ ʦʥʠʭ ʢʦʿʠ ʪʘʿ ʧʨʦʙʣʝʤ ʨʝʰʘʚʘʿʫ. ʋʧʨʘʚʦ ʩʝ ʦʚʘ ʤʦʛʫ˂ʥʦʩʪ 

ʫʚʘʞʘʚʘˁʘ ʝʤʧʠʨʠʿʩʢʠʭ ʘʩʧʝʢʘʪʘ ʧʨʦʮʝʩʘ ʪʨʘʞʝˁʘ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ ʟʘ ʢʦʥʢʨʝʪʘʥ ʧʨʦʙʣʝʤ 

ʠ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʿʝʜʥʠʤ ʦʜ ʥʘʿʚʝ˂ʠʭ ʘʜʫʪʘ ʉʘʪʠʿʝʚʝ ʭʠʿʝʨʘʨʭʠʿʩʢʝ ʤʝʪʦʜʝ. ʀʣʫʩʪʨʘʮʠʿʫ ʦʚʘʢʚʝ 

ʪʚʨʜˁʝ ʿʝ, ʦʩʠʤ ʫ ʚʝ˂ ʥʘʚʦʹʝʥʦʤ ʨʘʜʫ [52], ʤʦʛʫ˂ʝ ʧʨʦʥʘ˂ʠ ʠ ʫ ʨʘʜʫ [127], ʫ ʢʦʤʝ ʿʝ ʦʚʘ ʪʝʭʥʠʢʘ 

ʠʩʢʦʨʠʰ˂ʝʥʘ ʟʘ ʨʘʥʛʠʨʘˁʝ ʬʘʢʪʦʨʘ ʢʦʿʠ ʫʟʨʦʢʫʿʫ ʰʫʤʩʢʝ ʧʦʞʘʨʝ ʫ ʩʝʚʝʨʥʠʤ ʜʝʣʦʚʠʤʘ ʀʨʘʥʘ. 

ʇʨʠʤʝʨ ʟʘ ʦʚʦ ʩʝ ʪʘʢʦʹʝ ʤʦʞʝ ʥʘ˂ʠ ʠ ʫ ʨʘʜʫ [128], ʫ ʢʦʤʝ ʿʝ ʉʘʪʠʿʝʚʘ ʤʝʪʦʜʘ ʙʠʣʘ ʧʨʠʤʝˁʝʥʘ 

ʟʘ ʢʨʝʠʨʘˁʝ ʨʘʩʧʦʨʝʜʘ ʠʩʢˀʫʯʠʚʘˁʘ ʧʦʪʨʦʰˁʝ ʩʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʦʛ ʩʠʩʪʝʤʘ ʦʜ 14 ʯʚʦʨʦʚʘ. 

ʇʨʚʠ ʢʦʨʘʢ ʧʨʝʤʘ ʩʧʨʦʚʦʹʝˁʫ ʧʦʩʪʫʧʢʘ ʦʧʠʩʘʥʦʛ ʉʘʪʠʿʝʚʦʤ ʤʝʪʦʜʦʤ ʿʝʩʪʝ ʦʜʨʝʹʠʚʘˁʝ ʨʝʜʘ 

ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʿʝ ˁʦʤʝ ʧʦʪʨʝʙʥʦ ʨʝʰʠʪʠ. ʈʝʜ ʧʨʦʙʣʝʤʘ ʦʜʛʦʚʘʨʘ ʙʨʦʿʫ ʥʝʧʦʟʥʘʪʠʭ ʪʝʞʠʥʩʢʠʭ 

ʯʠʥʠʣʘʮʘ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʦʨʘʯʫʥʘʪʠ. ʂʘʢʦ ʿʝ ʦʚʜʝ ʙʨʦʿ ʥʝʧʦʟʥʘʪʠʭ ʯʠʥʠʣʘʮʘ ʿʝʜʥʘʢ ʯʝʪʠʨʠ, 

ʧʨʦʠʟʠʣʘʟʠ ʜʘ ʿʝ ʠ ʦʚʘʿ ʧʨʦʙʣʝʤ ʯʝʪʚʨʪʦʛ ʨʝʜʘ. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʧʨʘʚʠʪʠ ʢʚʘʜʨʘʪʥʫ 

ʤʘʪʨʠʮʫ ʯʠʿʠ ʨʝʜ ʦʜʛʦʚʘʨʘ ʜʠʤʝʥʟʠʿʘʤʘ ʨʘʟʤʘʪʨʘʥʦʛ ʧʨʦʙʣʝʤʘ, ʜʘʪʫ ʠʟʨʘʟʦʤ (3.10). 
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 ‍  ‍  ‍  ‍
‍  ‍  ‍  ‍
‍  ‍  ‍  ‍
‍  ‍  ‍  ‍

Ȣ (3.10) 

ʋ ʤʘʪʨʠʮʠ ɓ, ʠʥʜʝʢʩ ʥʝʢʦʛ ʨʝʜʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʠʩʪʦʚʝʪʠ ʩʘ ʨʝʜʥʠʤ ʙʨʦʿʝʤ ʧʨʚʦʛ ʯʠʥʠʦʮʘ ʢʦʿʠ 

ʩʝ ʨʘʟʤʘʪʨʘ, ʜʦʢ ʿʝ ʠʥʜʝʢʩ ʢʦʣʦʥʝ ʿʝʜʥʘʢ ʨʝʜʥʦʤ ʙʨʦʿʫ ʜʨʫʛʦʛ ʯʠʥʠʦʮʘ ʢʦʿʠ ʩʝ ʫ ʠʩʪʦʤ ʢʦʨʘʢʫ 

ʧʦʩʤʘʪʨʘ. ʊʘʢʦ, ʥʘ ʧʨʠʤʝʨ, ʝʣʝʤʝʥʪ ʤʘʪʨʠʮʝ ʣʦʮʠʨʘʥ ʫ ʨʝʜʫ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʧʨʚʦʤ ʠ ʫ ʢʦʣʦʥʠ 

ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʜʨʫʛʦʤ ʯʠʥʠʦʮʫ (ɓ12) ʧʨʝʜʩʪʘʚˀʘ ʨʝʣʘʪʠʚʥʫ ʚʘʞʥʦʩʪ ʧʨʚʦʛ ʯʠʥʠʦʮʘ ʧʨʠʣʠʢʦʤ 

ʜʦʥʦʰʝˁʘ ʦʜʣʫʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʯʠʥʠʣʘʮ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʘʿ ʧʨʠʩʪʫʧ ʜʝʤʦʥʩʪʨʦʨʘʦ, ʩʤʘʪʨʘ˂ʝ 

ʩʝ ʜʘ ʧʨʚʠ ʯʠʥʠʣʘʮ ʠʤʘ ʠʥʜʝʢʩ i, ʜʦʢ ʜʨʫʛʠ ʯʠʥʠʣʘʮ ʠʤʘ ʠʥʜʝʢʩ j. ʅʘ ʦʩʥʦʚʫ ʦʚʝ ʧʨʝʪʧʦʩʪʘʚʢʝ, 

ʝʣʝʤʝʥʪʫ ɓij ʤʘʪʨʠʮʝ ɓ ʤʦʞʝ ʙʠʪʠ ʜʦʜʝˀʝʥʘ ʥʝʢʘ ʦʜ ʩʣʝʜʝ˂ʠʭ ʚʨʝʜʥʦʩʪʠ: 

5 ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʿʝ ʬʘʢʪʦʨ i ʤʥʦʛʦ ʚʘʞʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ j; 

3 ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʿʝ ʬʘʢʪʦʨ i ʚʘʞʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ j, ʘʣʠ ʥʝ ʤʥʦʛʦ; 

1 ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʩʫ ʬʘʢʪʦʨʠ i ʠ j ʧʦʜʿʝʜʥʘʢʦ ʚʘʞʥʠ; 

1/3 ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʿʝ ʬʘʢʪʦʨ i ʤʘˁʝ ʚʘʞʘʥ ʦʜ ʬʘʢʪʦʨʘ j, ʘʣʠ ʥʝ ʤʥʦʛʦ; 

1/5 ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʿʝ ʬʘʢʪʦʨ i ʤʥʦʛʦ ʤʘˁʝ ʚʘʞʘʥ ʦʜ ʬʘʢʪʦʨʘ j; 

4 

2 

1/2 

1/4 

ʩʠʪʫʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʤʝʹʫʩʦʙʥʠ ʦʜʥʦʩ ʬʘʢʪʦʨʘ ʣʝʞʠ ʠʟʤʝʹʫ 

ʛʨʘʥʠʮʘ ʜʝʬʠʥʠʩʘʥʠʭ ʫ ʧʨʝʪʭʦʜʥʠʭ ʧʝʪ ʩʣʫʯʘʿʝʚʘ (ʧʨʠʤʝʨʘ ʨʘʜʠ, 

ʘʢʦ ʿʝ ʚʘʞʥʦʩʪ ʬʘʢʪʦʨʘ i ʫ ʦʜʥʦʩʫ ʥʘ ʬʘʢʪʦʨ j ʚʝ˂ʘ ʦʜ ʦʥʝ ʢʦʿʦʿ 

ʦʜʛʦʚʘʨʘ ʚʨʝʜʥʦʩʪ 3, ʘ ʤʘˁʘ ʦʜ ʦʥʝ ʢʦʿʦʿ ʦʜʛʦʚʘʨʘ ʚʨʝʜʥʦʩʪ 5, ʪʘʜʘ 

ʩʝ ʧʦʩʤʘʪʨʘʥʦʤ ʝʣʝʤʝʥʪʫ ʤʘʪʨʠʮʝ ɓ ʜʦʜʝˀʫʿʝ ʚʨʝʜʥʦʩʪ 4). 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʩʝ ʤʦʨʘ ʥʘʛʣʘʩʠʪʠ ʪʦ ʜʘ ʦʚʦ ʦʜʩʪʫʧʘ ʦʜ ʦʨʠʛʠʥʘʣʥʝ ʉʘʪʠʿʝʚʝ ʪʝʭʥʠʢʝ, ʟʘʪʦ ʰʪʦ 

ʦʨʠʛʠʥʘʣʥʘ ʤʝʪʦʜʘ ʢʘʦ ʥʘʿʚʝ˂ʠ ʦʜʥʦʩ ʚʘʞʥʦʩʪʠ ʫʩʚʘʿʘ 9, ʘ ʢʘʦ ʥʘʿʤʘˁʠ 1/9. ʆʧʨʘʚʜʘˁʝ ʟʘ ʦʚʫ 

ʦʜʣʫʢʫ ʣʝʞʠ ʫ ʥʘʤʝʨʠ ʜʘ ʩʝ ʯʝʪʠʨʠ ʫʩʚʦʿʝʥʘ ʬʘʢʪʦʨʘ ʨʘʥʛʠʨʘʿʫ ʧʨʝʤʘ ʩʚʦʿʦʿ ʚʘʞʥʦʩʪʠ, ʘʣʠ ʙʝʟ 

ʜʠʩʢʨʠʤʠʥʘʮʠʿʝ ʬʘʢʪʦʨʘ ʢʦʿʠ ʥʝ ʙʠ ʙʠʣʠ ʥʘʿʚʠʰʝ ʦʮʝˁʝʥʠ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ ʿʝ ʦʧʩʝʛ ʤʦʛʫ˂ʠʭ 

ʚʨʝʜʥʦʩʪʠ ʝʣʝʤʝʥʘʪʘ ʤʘʪʨʠʮʝ ʠʟ ʦʙʨʘʩʮʘ (3.10) ʩʫʞʝʥ. ʇʨʠ ʧʦʧʫˁʘʚʘˁʫ ʦʚʝ ʤʘʪʨʠʮʝ ʩʝ ʤʦʨʘ 

ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʜʚʘ ʦʛʨʘʥʠʯʝˁʘ, ʢʦʿʘ ʩʫ ʜʘʪʘ ʠʟʨʘʟʠʤʘ (3.11ʘ) ʠ (3.11ʙ). 

 
‍ ρȟ (3.11ʘ) 

 

‍
ρ

‍
 (3.11ʙ) 

ɼʦʢ ʿʝ ʧʨʚʦ ʦʜ ʦʚʠʭ ʦʛʨʘʥʠʯʝˁʘ ʠʥʪʫʠʪʠʚʥʦ ʿʘʩʥʦ, ʿʝʨ ʥʝʢʠ ʬʘʢʪʦʨ ʥʝ ʤʦʞʝ ʙʠʪʠ ʥʠ ʚʘʞʥʠʿʠ, 

ʥʠ ʤʘˁʝ ʚʘʞʘʥ ʦʜ ʩʘʤʦʛ ʩʝʙʝ, ʜʨʫʛʦ ʦʜ ˁʠʭ ʧʨʝʜʩʪʘʚˀʘ ʥʘʯʠʥ ʟʘ ʦʯʫʚʘˁʝ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ 

ʚʨʝʜʥʦʩʪʠ ʫʥʝʪʠʭ ʫ ʤʘʪʨʠʮʫ ʤʝʹʫʩʦʙʥʠʭ ʦʜʥʦʩʘ. ʇʦʤʦ˂ʫ ʦʚʦʛʘ ʩʝ ʩʧʨʝʯʘʚʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʦʿ 

ʙʠ ʩʝ, ʤʦʛʫ˂ʦʤ ʛʨʝʰʢʦʤ ʠʣʠ ʧʨʝʚʠʜʦʤ ʘʫʪʦʨʘ, ʜʦʰʣʦ ʜʦ ʪʦʛʘ ʜʘ ʿʝ, ʧʨʝʤʘ ʚʨʝʜʥʦʩʪʠ ɓij, ʬʘʢʪʦʨ 

i ʚʘʞʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ j, ʜʦʢ ʿʝ, ʧʦ ʠʟʥʦʩʫ ɓji, ʬʘʢʪʦʨ j ʙʠʪʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ i. ʆʚʘʢʘʚ ʧʘʨʘʜʦʢʩ ʙʠ 

ʦʥʝʤʦʛʫ˂ʠʦ ʨʝʰʘʚʘˁʝ ʨʘʟʤʘʪʨʘʥʦʛ ʧʨʦʙʣʝʤʘ ʠ ʠʟʨʘʯʫʥʘʚʘˁʝ ʧʦʪʨʝʙʥʠʭ ʚʨʝʜʥʦʩʪʠ ʪʝʞʠʥʩʢʠʭ 

ʯʠʥʠʣʘʮʘ. ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʘ ʧʦʪʨʝʙʘ ʟʘ ʦʙʨʘ˂ʘˁʝʤ ʧʘʞˁʝ ʥʘ ʧʦʰʪʦʚʘˁʝ ʦʛʨʘʥʠʯʝˁʘ (3.11ʙ). 
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ʇʦʪʨʝʙʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʠ ʜʘ ʉʘʪʠʿʝʚʘ ʭʠʿʝʨʘʨʭʠʿʩʢʘ ʤʝʪʦʜʘ, ʫʟ ʪʦ ʰʪʦ ʦʙʝʟʙʝʹʫʿʝ ʠʟʚʝʩʥʫ ʜʦʟʫ 

ʜʦʩʣʝʜʥʦʩʪʠ, ʫʢˀʫʯʫʿʝ ʠ ʜʦʜʘʪʥʠ ʥʘʯʠʥ ʧʨʝʚʝʥʪʠʚʥʦʛ ʫʢʣʘˁʘˁʘ ʤʦʛʫ˂ʠʭ ʢʦʥʪʨʘʜʠʢʪʦʨʥʦʩʪʠ 

ʫ ʫʥʦʩʫ ʚʘʞʥʦʩʪʠ ʬʘʢʪʦʨʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʥʘʢʦʥ ʰʪʦ ʩʝ ʤʘʪʨʠʮʘ ʠʟ ʠʟʨʘʟʘ (3.10) ʜʝʬʠʥʠʰʝ, 

ʥʝʦʧʭʦʜʥʦ ʿʝ ʚʝʨʠʬʠʢʦʚʘʪʠ ʜʦʩʣʝʜʥʦʩʪ ʫʩʚʦʿʝʥʠʭ ʚʨʝʜʥʦʩʪʠ. ʇʨʚʠ ʢʦʨʘʢ ʫ ʦʚʦʤʝ ʿʝ ʨʘʯʫʥʘˁʝ 

ʢʦʣʠʯʥʠʢʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʦʚʝ ʤʘʪʨʠʮʝ (Crɓ). ʊʘʿ ʢʦʣʠʯʥʠʢ ʿʝ ʜʘʪ ʠʟʨʘʟʦʤ (3.12). 

 

ὅ
ὅ

Ὑ
Ȣ (3.12) 

ʋ ʦʚʦʤ ʠʟʨʘʟʫ ʿʝ ʩʘ Ciɓ ʦʙʝʣʝʞʝʥ ʠʥʜʝʢʩ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʤʘʪʨʠʮʝ ɓ ʢʦʿʠ ʿʝ ʜʘʪ ʠʟʨʘʟʦʤ (3.13). 

ʋ ˁʝʤʫ ɚɓ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʚʝ˂ʫ ʨʝʘʣʥʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʫ ʚʨʝʜʥʦʩʪ ʤʘʪʨʠʮʝ ɓ, ʜʦʢ Nɓ ʧʨʝʜʩʪʘʚˀʘ 

ʨʝʜ ʦʚʝ ʤʘʪʨʠʮʝ, ʦʜʥʦʩʥʦ ʙʨʦʿ ʨʘʟʤʘʪʨʘʥʠʭ ʬʘʢʪʦʨʘ. Riɓ ʧʨʝʜʩʪʘʚˀʘ ʠʥʜʝʢʩ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ 

ʥʘʩʫʤʠʯʥʝ ʤʘʪʨʠʮʝ ʨʝʜʘ ʠʜʝʥʪʠʯʥʦʛ ʨʝʜʫ ʤʘʪʨʠʮʝ ɓ. ɺʨʝʜʥʦʩʪ ʦʚʦʛ ʠʥʜʝʢʩʘ ʩʝ, ʟʘʢˀʫʯʥʦ ʩʘ 

ʜʝʩʝʪʠʤ ʨʝʜʦʤ ʧʨʦʙʣʝʤʘ, ʤʦʞʝ ʧʨʦʥʘ˂ʠ ʫ [124-125]. ʇʨʠʤʝʨʘ ʨʘʜʠ, ʟʘ ʤʘʪʨʠʮʫ ʯʝʪʚʨʪʦʛ ʨʝʜʘ, 

ʦʚʘʿ ʠʥʜʝʢʩ ʠʟʥʦʩʠ 0,9. ʇʦhʪʦ ʿʝ ʧʨʦʙʣʝʤ ʘʥʘʣʠʟʠʨʘʥ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʫʧʨʘʚʦ ʯʝʪʚʨʪʦʛ ʨʝʜʘ, 

ʚʨʝʜʥʦʩʪ ʠʥʜʝʢʩʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʦʜ 0,9 ʿʝ ʫʩʚʦʿʝʥʘ ʫ ʥʘʩʪʘʚʢʫ ʧʦʩʪʫʧʢʘ. 

 

ὅ
‗ ὔ

ὔ ρ
Ȣ (3.13) 

ʅʘʢʦʥ ʰʪʦ ʩʝ ʩʚʠ ʪʨʘʞʝʥʠ ʠʥʜʠʢʘʪʦʨʠ ʠʟʨʘʯʫʥʘʿʫ ʧʨʠʤʝʥʦʤ ʠʟʨʘʟʘ (3.12) ʠ (3.13), ʘʥʘʣʠʟʠʨʘ 

ʩʝ ʜʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ ʢʦʣʠʯʥʠʢʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ. ɿʘ ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʿʝ ʦʚʘʿ ʢʦʣʠʯʥʠʢ ʤʘˁʠ ʦʜ 

0,1, ʜʦʩʣʝʜʥʦʩʪ ʝʣʝʤʝʥʘʪʘ ʤʘʪʨʠʮʝ ɓ ʩʝ ʩʤʘʪʨʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʦʤ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫʢʦʣʠʢʦ ʩʝ 

ʜʦʙʠʿʝ ʜʘ ʚʨʝʜʥʦʩʪ ʢʦʣʠʯʥʠʢʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʝʚʘʟʠʣʘʟʠ ʛʨʘʥʠʯʥʫ ʚʨʝʜʥʦʩʪ, ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʧʨʠʩʪʫʧʠʪʠ ʝʚʘʣʫʘʮʠʿʠ ʝʣʝʤʝʥʘʪʘ ʨʘʟʤʘʪʨʘʥʝ ʤʘʪʨʠʮʝ ʠ ˁʠʭʦʚʠʤ ʝʚʝʥʪʫʘʣʥʠʤ ʠʟʤʝʥʘʤʘ. 

ʂʘʜʘ ʝʣʝʤʝʥʪʠ ʤʘʪʨʠʮʝ ʟʘʜʦʚʦˀʝ ʩʚʝ ʫʩʣʦʚʝ, ʤʦʞʝ ʩʝ ʧʦʯʝʪʠ ʥʘʨʝʜʥʠ ʢʦʨʘʢ ʧʨʦʮʝʜʫʨʝ. ʋ ʦʚʦʤ 

ʢʦʨʘʢʫ ʩʝ ʧʨʦʨʘʯʫʥʘʚʘʿʫ ʪʝʞʠʥʩʢʠ ʯʠʥʠʦʮʠ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ ʩʚʘʢʦʤ ʦʜ ʬʘʢʪʦʨʘ, ʫʟ ʫʚʘʞʘʚʘˁʝ 

ʨʝʩʧʝʢʪʠʚʥʠʭ ʨʝʣʘʪʠʚʥʠʭ ʚʘʞʥʦʩʪʠ ʜʦʜʝˀʝʥʠʭ ʩʚʘʢʦʤ ʦʜ ˁʠʭ. ʇʦʩʪʫʧʘʢ ʨʘʯʫʥʘˁʘ ʪʝʞʠʥʩʢʦʛ 

ʯʠʥʠʦʮʘ ʢʦʿʠ ʙʠ ʩʪʘʿʘʦ ʫʟ ʬʘʢʪʦʨ i ʫ ʠʟʨʘʟʫ (3.7) ʩʝ ʤʦʞʝ ʧʨʝʜʩʪʘʚʠʪʠ ʧʦʤʦ˂ʫ ʿʝʜʥʘʯʠʥʝ (3.14). 

 

ύ
В ‍

В В ‍
Ȣ (3.14) 

ʇʦʩʤʘʪʨʘˁʝʤ ʦʚʦʛ ʠʟʨʘʟʘ, ʤʦʞʝ ʩʝ ʜʦ˂ʠ ʜʦ ʜʚʘ ʟʘʢˀʫʯʢʘ. ʇʨʚʠ ʦʜ ʪʠʭ ʟʘʢˀʫʯʘʢʘ ʿʝ ʪʦ ʜʘ ʩʫʤʘ 

ʪʝʞʠʥʩʢʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʘʥʘʣʠʟʠ ʤʦʨʘ ʙʠʪʠ ʿʝʜʥʘʢʘ ʿʝʜʠʥʠʯʥʦʿ ʚʨʝʜʥʦʩʪʠ. ɼʨʫʛʠ 

ʟʘʢˀʫʯʘʢ ʿʝ ʧʦʪʚʨʜʘ ʧʨʝʪʧʦʩʪʘʚʢʝ ʧʨʝʤʘ ʢʦʿʦʿ ʙʠ ʚʨʝʜʥʦʩʪ ʪʝʞʠʥʩʢʦʛ ʯʠʥʠʦʮʘ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ 

ʩʨʘʟʤʝʨʥʘ ʚʘʞʥʦʩʪʠ ʬʘʢʪʦʨʘ ʫʟ ʢʦʿʠ ʿʝ ʦʚʘʿ ʯʠʥʠʣʘʮ ʧʦʩʪʘʚˀʝʥ. ʂʘʜʘ ʿʝ ʦʚʦ ʨʘʟʿʘʰˁʝʥʦ, ʤʦʞʝ 

ʩʝ ʧʨʝ˂ʠ ʥʘ ʢʦʥʢʨʝʪʘʥ ʧʨʦʙʣʝʤ ʠ ʥʘ ʦʧʠʩ ʧʦʩʪʫʧʢʘ ʢʦʿʠ ʿʝ ʠʩʢʦʨʠʰ˂ʝʥ ʟʘ ʬʦʨʤʠʨʘˁʝ ʤʘʪʨʠʮʝ 

ɓ. ʆʚʜʝ ʿʝ ʧʦʪʨʝʙʥʦ ʦʙʿʘʩʥʠʪʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʿʝ ʿʝʜʘʥ ʬʘʢʪʦʨ ʧʨʦʛʣʘʰʘʚʘʤ ʙʠʪʥʠʿʠʤ ʠʣʠ ʤʘˁʝ 

ʙʠʪʥʠʤ ʦʜ ʜʨʫʛʦʛ, ʪʝ ʢʘʢʦ ʿʝ ʥʘ ʦʩʥʦʚʫ ʪʦʛʘ ʫʪʚʨʹʝʥ ʩʪʝʧʝʥ ʨʘʟʣʠʢʝ ˁʠʭʦʚʠʭ ʚʘʞʥʦʩʪʠ. ʋ ʦʚʝ 

ʩʚʨʭʝ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʧʨʦʮʝʜʫʨʘ ʢʦʿʘ ʿʝ ʟʘ ʮʠˀ ʠʤʘʣʘ ʬʠʢʩʠʨʘˁʝ ʚʘʞʥʦʩʪʠ ʬʘʢʪʦʨʘ ʠ ʧʨʝʚʝʥʮʠʿʫ 

ʛʨʝʰʘʢʘ ʧʨʠ ʫʥʦʩʫ ʧʦʜʘʪʘʢʘ. ʇʨʚʘ ʬʘʟʘ ʦʚʝ ʧʨʦʮʝʜʫʨʝ ʿʝ ʙʠʣʘ ʧʦʜʝʣʘ ʬʘʢʪʦʨʘ ʫ ʜʦʚʦˀʘʥ ʙʨʦʿ 

ʢʘʪʝʛʦʨʠʿʘ. ʆʚʘ ʧʦʜʝʣʘ ʿʝ ʚʨʰʝʥʘ ʝʤʧʠʨʠʿʩʢʦʤ ʤʝʪʦʜʦʤ, ʪʦ ʿʝʩʪ, ʩʭʦʜʥʦ ʠʩʢʫʩʪʚʝʥʦʿ ʧʨʦʮʝʥʠ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʦʜʨʝʹʝʥʦʛ ʬʘʢʪʦʨʘ ʟʘ ʜʦʙʠʿʘˁʝ ʢʦʥʘʯʥʦʛ ʨʝʰʝˁʘ ʨʘʟʤʘʪʨʘʥʦʛ ʧʨʦʙʣʝʤʘ. 



45 

 

ʇʦʩʣʝ ʟʘʚʨʰʝʪʢʘ ʧʦʜʝʣʝ ʬʘʢʪʦʨʘ, ʦʜʨʝʹʝʥʘ ʿʝ ʨʝʣʘʪʠʚʥʘ ʚʘʞʥʦʩʪ ʩʚʘʢʝ ʢʘʪʝʛʦʨʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʝʦʩʪʘʣʝ ʢʘʪʝʛʦʨʠʿʝ. ʆʚʜʝ ʩʫ, ʫʤʝʩʪʦ ʧʦʥʦʚʥʦʛ ʠʟʨʘʯʫʥʘʚʘˁʘ ʚʘʞʥʦʩʪʠ ʟʘ ʩʚʘʢʠ ʦʜ ʟʘʩʝʙʥʠʭ 

ʧʘʨʦʚʘ ʬʘʢʪʦʨʘ, ʫʚʘʞʝʥʝ ʬʠʢʩʠʨʘʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʠʭ ʚʘʞʥʦʩʪʠ ʚʘʣʠʜʥʠʭ ʟʘ ʢʘʪʝʛʦʨʠʿʝ 

ʢʦʿʠʤʘ ʩʫ ʦʚʠ ʬʘʢʪʦʨʠ ʧʨʠʧʘʜʘʣʠ. ʋʚʦʹʝˁʝʤ ʦʚʦʛ ʫʧʨʦʰ˂ʝˁʘ ʿʝ, ʙʝʟ ʨʠʟʠʢʘ ʦʜ ʫʛʨʦʞʘʚʘˁʘ 

ʧʦʫʟʜʘʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ, ʙʨʦʿ ʫʟʘʩʪʦʧʥʠʭ ʨʝʧʝʪʠʪʠʚʥʠʭ ʨʘʟʤʘʪʨʘˁʘ ʢʦʿʝ ʙʠ ʠʥʘʯʝ 

ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʩʧʨʦʚʝʩʪʠ ʟʥʘʪʥʦ ʩʤʘˁʝʥ. ʇʦʤʦ˂ʫ ʦʚʦʛʘ ʩʝ ʩʤʘˁʫʿʝ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʦʿʘʚʝ ʧʨʝʚʠʜʘ 

ʫ ʦʚʦʤ ʢʦʨʘʢʫ, ʰʪʦ ʤʦʞʝ ʙʠʪʠ ʧʦʩʝʙʥʦ ʚʘʞʥʦ ʢʘʜʘ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʢʦʣʠʯʠʥʘ ʚʨʝʜʥʦʩʪʠ ʢʦʿʠʤʘ 

ʩʝ ʦʚʜʝ ʙʘʨʘʪʘ. ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʿʝ ʬʘʢʪʦʨʝ ʜʦʚʦˀʥʦ ʧʦʜʝʣʠʪʠ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ:  

- ʧʨʚʫ ʢʘʪʝʛʦʨʠʿʫ, ʦʜʥʦʩʥʦ ʢʘʪʝʛʦʨʠʿʫ ʚʝʦʤʘ ʚʘʞʥʠʭ ʬʘʢʪʦʨʘ (ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʩʫ ʬʘʢʪʦʨʠ 

ʢʦʠʿ ʧʨʠʧʘʜʘʿʫ ʦʚʦʿ ʢʘʪʝʛʦʨʠʿʠ ʥʝʰʪʦ ʙʠʪʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ ʠʟ ʜʨʫʛʝ ʢʘʪʝʛʦʨʠʿʝ, ʘ ʜʘʣʝʢʦ 

ʙʠʪʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ ʠʟ ʪʨʝ˂ʝ ʢʘʪʝʛʦʨʠʿʝ); 

- ʜʨʫʛʫ ʢʘʪʝʛʦʨʠʿʫ, ʦʜʥʦʩʥʦ ʢʘʪʝʛʦʨʠʿʫ ʩʨʝʜˁʝ ʚʘʞʥʠʭ ʬʘʢʪʦʨʘ (ʫʟʝʪʦ ʿʝ ʜʘ ʩʫ ʬʘʢʪʦʨʠ 

ʠʟ ʦʚʝ ʢʘʪʝʛʦʨʠʿʝ ʥʝʰʪʦ ʙʠʪʥʠʿʠ ʦʜ ʬʘʢʪʦʨʘ ʠʟ ʪʨʝ˂ʝ ʢʘʪʝʛʦʨʠʿʝ, ʘʣʠ ʥʝʰʪʦ ʤʘˁʝ ʙʠʪʥʠ 

ʦʜ ʬʘʢʪʦʨʘ ʠʟ ʧʨʚʝ ʢʘʪʝʛʦʨʠʿʝ); 

- ʪʨʝ˂ʫ ʢʘʪʝʛʦʨʠʿʫ, ʦʜʥʦʩʥʦ ʢʘʪʝʛʦʨʠʿʫ ʤʘˁʝ ʚʘʞʥʠʭ ʬʘʢʪʦʨʘ (ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʩʫ ʬʘʢʪʦʨʠ 

ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʪʨʝ˂ʦʿ ʢʘʪʝʛʦʨʠʿʠ ʥʝʰʪʦ ʤʘˁʝ ʙʠʪʥʠ ʦʜ ʬʘʢʪʦʨʘ ʠʟ ʜʨʫʛʝ ʢʘʪʝʛʦʨʠʿʝ, ʘ 

ʜʘʣʝʢʦ ʤʘˁʝ ʙʠʪʥʠ ʦʜ ʬʘʢʪʦʨʘ ʠʟ ʧʨʚʝ ʢʘʪʝʛʦʨʠʿʝ). 

ʇʨʝʤʘ ʧʨʠʥʮʠʧʠʤʘ ʠʟʥʝʪʠʤ ʫ ʨʘʜʦʚʠʤʘ [52, 129-130] ʿʝ ʟʘ ʬʘʢʪʦʨ ʧʨʚʝ ʢʘʪʝʛʦʨʠʿʝ ʧʨʦʛʣʘʰʝʥ 

ʬʘʢʪʦʨ ʧʦʪʝʥʮʠʿʘʣʘ ʚʝʪʨʘ (F1), ʟʘ ʬʘʢʪʦʨʝ ʜʨʫʛʝ ʢʘʪʝʛʦʨʠʿʝ ʬʘʢʪʦʨʠ ʥʘʛʠʙʘ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʠ 

ʙʣʠʟʠʥʝ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ (F2 ʠ F3), ʘ ʟʘ ʬʘʢʪʦʨ ʧʦʩʣʝʜˁʝ ʢʘʪʝʛʦʨʠʿʝ ʬʘʢʪʦʨ 

ʙʣʠʟʠʥʝ ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ (F4). ʆʚʘʢʚʠʤ ʧʨʠʩʪʫʧʦʤ, ʜʦʙʠʿʝʥʘ ʿʝ ʩʣʝʜʝ˂ʘ ʬʦʨʤʘ ʤʘʪʨʠʮʝ ɓ: 
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ʇʨʝ ʢʦʨʠʰ˂ʝˁʘ ʦʚʝ ʤʘʪʨʠʮʝ ʫ ʥʘʩʪʘʚʢʫ ʧʨʦʮʝʩʘ, ʪʨʝʙʘʣʦ ʿʝ ʧʨʦʚʝʨʠʪʠ ʜʘ ʣʠ ʿʝ ʧʦʤʠˁʘʥʠ ʫʩʣʦʚ 

ʜʦʩʣʝʜʥʦʩʪʠ ˁʝʥʠʭ ʝʣʝʤʝʥʘʪʘ ʟʘʜʦʚʦˀʝʥ. ʇʦʰʪʦ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʚʨʝʜʥʦʩʪ ʦʚʝ 

ʤʘʪʨʠʮʝ ʿʝʜʥʘʢʘ 4,035, ʠʟʨʘʟʦʤ (3.13) ʜʦʰʣʦ ʩʝ ʜʦ ʠʥʜʝʢʩʘ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʦʜ 0,012. ʅʘʢʦʥ 

ʰʪʦ ʿʝ ʦʚʘj ʨʝʟʫʣʪʘʪ ʧʦʜʝˀʝʥ ʩʘ 0,9, ʜʦʙʠʣʦ ʩʝ ʜʘ ʿʝ ʢʦʣʠʯʥʠʢ ʢʦʥʟʠʩʪʝʥʪʥʦʩʪʠ ʬʦʨʤʠʨʘʥʝ 

ʤʘʪʨʠʮʝ ʿʝʜʥʘʢ 0,013. ʆʚʦ ʿʝ ʚʠʰʝʩʪʨʫʢʦ ʤʘˁʘ ʚʨʝʜʥʦʩʪ ʦʜ ʛʦʨˁʝ ʧʨʠʭʚʘʪˀʠʚʝ ʛʨʘʥʠʮʝ ʦʜ 0,1. 

ʉʘʤʠʤ ʪʠʤ ʿʝ ʧʦʪʚʨʹʝʥʦ ʜʘ ʩʫ ʝʣʝʤʝʥʪʠ ʦʚʝ ʤʘʪʨʠʮʝ ʢʦʥʟʠʩʪʝʥʪʥʠ, ʪʘʢʦ ʜʘ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʩʝ 

ʦʚʘʢʦ ʬʦʨʤʠʨʘʥʘ ʤʘʪʨʠʮʘ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʫ ʥʘʩʪʘʚʢʫ ʧʨʝʜʣʦʞʝʥʝ ʧʨʦʮʝʜʫʨʝ. 

ʂʘʦ ʰʪʦ ʿʝ ʥʘʧʦʤʝʥʫʪʦ, ʥʘʨʝʜʥʠ ʢʦʨʘʢ ʧʨʝʜʩʪʘʚˀʘ ʦʜʨʝʹʠʚʘˁʝ ʪʝʞʠʥʩʢʦʛ ʯʠʥʠʦʮʘ ʫʟ ʧʦʤʦ˂ 

ʢʦʛ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʩʚʘʢʠ ʦʜ ʜʝʬʠʥʠʩʘʥʠʭ ʬʘʢʪʦʨʘ. ʊʦ ʩʝ ʨʘʜʠ ʧʨʠʤʝʥʦʤ ʠʟʨʘʟʘ (3.14). ʀʟʥʦʩʠ 

ʪʝʞʠʥʩʢʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʟʘ ʘʥʘʣʠʟʝ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʜʘʪʠ ʩʫ ʫ ʥʘʩʪʘʚʢʫ: 

ύ πȟτψωȟ 

ύ ύ πȟςρχȟ 

ύ πȟπχχȢ 
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ʅʘ ʩʘʤʦʤ ʢʨʘʿʫ, ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ ʪʝʞʠʥʩʢʠʭ ʯʠʥʠʣʘʮʘ ʩʫ ʫʚʨʰʪʝʥʝ ʫ ʠʟʨʘʟ (3.7). ʆʚʠʤʝ ʿʝ 

ʜʦʙʠʿʝʥ ʠʟʨʘʟ (3.15), ʫ ʢʦʤʝ ʿʝʜʠʥʝ ʧʨʦʤʝʥˀʠʚʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʨʝʜʥʦʩʪʠ ʩʘʤʠʭ ʬʘʢʪʦʨʘ. 

 
Ὂ ὊϽπȟτψωϽὊ πȟςρχϽὊ πȟςρχϽὊ πȟπχχϽὊ Ȣ (3.15) 

ʋʩʣʝʜ ʿʝʜʥʘʢʦʩʪʠ ʪʝʞʠʥʩʢʠʭ ʯʠʥʠʣʘʮʘ ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʬʘʢʪʦʨʘ, ʦʚʘʿ ʠʟʨʘʟ ʩʝ ʜʦʜʘʪʥʦ ʤʦʞʝ 

ʫʧʨʦʩʪʠʪʠ. ʂʦʥʘʯʘʥ ʦʙʣʠʢ ʠʟʨʘʟʘ ʢʦʨʠʰ˂ʝʥʦʛ ʫ ʘʥʘʣʠʟʠ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʛʨʘʜˁʫ ʚʝʪʨʦʪʫʨʙʠʥʘ 

ʢʦʿʠʤ ʨʘʩʧʦʣʘʞʝ ʩʚʘʢʠ ʜʝʦ ʪʝʨʝʥʘ ʥʘ ʢʦʿʝ ʿʝ ʧʦʜʝˀʝʥ ʧʨʝʜʤʝʪʥʠ ʨʝʛʠʦʥ ʜʘʪ ʿʝ ʠʟʨʘʟʦʤ (3.16). 

 
Ὂ ὊϽπȟτψωϽὊ πȟςρχϽὊ Ὂ πȟπχχϽὊ Ȣ (3.16) 

ɼʘ ʙʠ ʩʝ ʧʨʠʤʝʥʘ ʦʚʦʛ ʦʙʨʘʩʮʘ ʠʣʫʩʪʨʦʚʘʣʘ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʥʘʩʪʘʚʠ ʩʘ ʦʧʠʩʦʤ ʩʧʨʦʚʝʜʝʥʦʛ 

ʧʦʩʪʫʧʢʘ, ʥʘʩʫʤʠʯʥʦ ʿʝ ʦʜʘʙʨʘʥ ʿʝʜʘʥ ʜʝʦ ʪʝʨʝʥʘ ʢʦʿʠ ʧʨʠʧʘʜʘ ʧʦʜʨʫʯʿʫ ʦʜ ʠʥʪʝʨʝʩʘ. ʅʘʢʦʥ 

ʪʦʛʘ ʿʝ ʟʘ ʟʘ ʪʘʿ ʜʝʦ ʪʝʨʝʥʘ ʠʟʨʘʯʫʥʘʪ ʠʥʜʠʢʘʪʦʨ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʛʨʘʜˁʫ ʪʫʨʙʠʥʘ. ʂʘʦ ʧʦʢʘʟʥʠ 

ʧʨʠʤʝʨ ʿʝ ʢʦʨʠʰ˂ʝʥ ʜʝʦ ʪʝʨʝʥʘ ʢʦʿʠ ʩʝ, ʧʦ ʤʘʧʠ ʜʘʪʦʿ ʥʘ ʉʣʠʮʠ 3.2, ʥʘʣʘʟʠ 100 km ʠʩʪʦʯʥʦ ʠ 

30 km ʩʝʚʝʨʥʦ ʦʜ ʢʦʦʨʜʠʥʘʪʥʦʛ ʧʦʯʝʪʢʘ. ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʠ ʥʘʧʦʤʝʥʫʪʦ, ʧʨʚʠ ʢʦʨʘʢ ʧʨʦʨʘʯʫʥʘ 

ʧʦʪʝʥʮʠʿʘʣʘ ʦʚʦʛ ʜʝʣʘ ʪʝʨʝʥʘ ʿʝ ʧʨʝʜʩʪʘʚˀʘʣʦ ʜʝʬʠʥʠʩʘˁʝ ʠʟʥʦʩʘ ʩʚʘʢʦʛ ʦʜ ʧʝʪ ʨʝʣʝʚʘʥʪʥʠʭ 

ʬʘʢʪʦʨʘ ʚʘʣʠʜʥʠʭ ʟʘ ˁʝʛʘ. ɺʨʝʜʥʦʩʪʠ ʨʝʣʝʚʘʥʪʥʠʭ ʬʘʢʪʦʨʘ ʟʘ ʦʜʘʙʨʘʥʠ ʩʝʛʤʝʥʪ ʩʫ: 

Ὂ ȟ πȟχυȟ 

Ὂ ȟ ρȟ 

Ὂ ȟ ρȟ 

Ὂ ȟ πȟχȟ 

Ὂ ȟ ρȢ 

ʋʚʨʰʪʘʚʘˁʝʤ ʦʚʠʭ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʫ ʠʟʨʘʟ (3.16), ʜʦʣʘʟʠ ʩʝ ʜʦ ʢʦʥʘʯʥʦʛ ʠʟʥʦʩʘ ʠʥʜʠʢʘʪʦʨʘ 

ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʦʜʘʙʨʘʥʠ ʩʝʛʤʝʥʪ ʪʝʨʝʥʘ. ʉʧʨʦʚʝʜʝʥʠ ʢʦʨʘʮʠ ʩʫ ʜʘʪʠ ʫ ʥʘʩʪʘʚʢʫ: 

Ὂ ȟ ρϽπȟτψωϽπȟχυ πȟςρχϽρ ρ πȟπχχϽπȢχȟ 

Ὂ ȟ πȟσφχπȟτστπȟπυτȟ 

Ὂ ȟ πȟψυυȢ 

ɸʢʦ ʙʠ ʩʝ ʩʘʜʘ ʫʟʝʣʦ ʫ ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʤʦʛʫ˂ʘ ʚʨʝʜʥʦʩʪ ʦʚʦʛ ʧʦʢʘʟʘʪʝˀʘ ʟʘ ʙʠʣʦ 

ʢʦʿʠ ʜʝʦ ʪʝʨʝʥʘ ʿʝʜʥʘʢʘ ʿʝʜʠʥʠʯʥʦʿ, ʤʦʛʣʦ ʙʠ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʧʦʪʝʥʮʠʿʘʣ ʢʦʿʠʤ ʦʜʘʙʨʘʥʠ 

ʩʝʛʤʝʥʪ ʨʘʩʧʦʣʘʞʝ ʜʦʩʪʘ ʚʝʣʠʢʠ. ʊʦ ʙʠ ʜʦʜʘʪʥʦ ʜʦʰʣʦ ʜʦ ʠʟʨʘʞʘʿʘ ʘʢʦ ʙʠ ʩʝ ʧʦʩʤʘʪʨʘʣʘ ʢʘʨʪʘ 

ʩʘ ʉʣʠʢʝ 3.11, ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʩʝ ʤʦʞʝ ʜʦ˂ʠ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʥʠʿʝʜʘʥ ʜʝʦ ʪʝʨʝʥʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʿ 

ʦʙʣʘʩʪʠ ʥʝʤʘ ʥʘʿʚʝ˂ʠ ʧʨʝʜʚʠʹʝʥʠ ʠʟʥʦʩ ʧʨʚʦʛ ʠʟʘʙʨʘʥʦʛ ʬʘʢʪʦʨʘ. ʆʚʦ ʟʥʘʯʠ ʠ ʜʘ ʥʠʿʝʜʘʥ ʦʜ 

ˁʠʭ ʥʝ ʤʦʞʝ ʠʤʘʪʠ ʿʝʜʠʥʠʯʥʫ ʚʨʝʜʥʦʩʪ ʢʦʥʘʯʥʦʛ ʩʢʦʨʘ. ʆʚʘʢʘʚ ʟʘʢˀʫʯʘʢ ʿ ʝ ʜʦʜʘʪʥʦ ʧʦʪʚʨʹʝʥ 

ʧʦʥʘʚˀʘˁʝʤ ʠʜʝʥʪʠʯʥʦʛ ʧʦʩʪʫʧʢʘ ʟʘ ʩʚʘʢʠ ʜʝʦ ʪʝʨʝʥʘ ʫ ʧʨʝʜʤʝʪʥʦʿ ʨʝʛʠʿʠ. ʊʘʢʚʠʤ ʧʦʩʪʫʧʢʦʤ 

ʿʝ ʜʦʙʠʿʝʥʘ ʤʘʧʘ ʢʦʿʘ ʿʝ ʜʘʪʘ ʥʘ ʉʣʠʮʠ 3.18. ʅʘ ˁʦʿ ʿʝ ʠʩʧʨʝʢʠʜʘʥʠʤ ʣʠʥʠʿʘʤʘ ʠ ʪʘʤʥʦʧʣʘʚʠʤ 

ʢʚʘʜʨʘʪʦʤ ʥʘʟʥʘʯʝʥ ʜʝʦ ʪʝʨʝʥʘ ʢʦʿʠ ʿʝ ʜʦ ʜʝʪʘˀʘ ʘʥʘʣʠʟʠʨʘʥ ʫ ʧʨʝʪʭʦʜʥʠʤ ʧʘʩʫʩʠʤʘ ʪʝʢʩʪʘ. 
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ʉʣʠʢʘ 3.18. ʇʨʠʢʘʟ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ ʫ ʦʙʨʘʹʝʥʦʿ ʦʙʣʘʩʪʠ. 

ʅʘʢʦʥ ʧʘʞˀʠʚʠʿʝʛ ʧʦʩʤʘʪʨʘˁʘ ʦʚʝ ʩʣʠʢʝ ʿʝ ʤʦʛʫ˂ʝ ʜʦ˂ʠ ʜʦ ʩʣʝʜʝ˂ʠʭ ʟʘʢˀʫʯʘʢʘ: 

- ʤʝʪʦʜʦʣʦʛʠʿʦʤ ʢʦʿʘ ʿʝ ʧʨʝʜʣʦʞʝʥʘ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʫʩʧʝʰʥʦ ʠʟʚʨʰʝʥʦ ʦʜʩʪʨʘˁʠʚʘˁʝ 

ʩʚʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʥʘ ʢʦʿʠʤʘ ʥʝ ʙʠ ʙʠʣʘ ʤʦʛʫ˂ʘ ʛʨʘʜˁʘ, ʥʘ ʰʪʘ ʫʢʘʟʫʿʝ ʠ ʪʘʤʥʦʮʨʚʝʥʘ 

ʙʦʿʘ ʢʦʿʦʤ ʩʫ ʦʚʘʢʚʠ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʦʟʥʘʯʝʥʠ ʥʘ ʛʦʨˁʦʿ ʤʘʧʠ; 

- ʫʟ ʠʟʫʟʝʪʘʢ ʟʦʥʘ ʥʝʜʦʩʪʫʧʥʠʭ ʟʘ ʠʟʛʨʘʜˁʫ ʚʝʪʨʦʪʫʨʙʠʥʘ, ʠʥʜʠʢʘʪʦʨ Fpot ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʩʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʧʦʜʫʜʘʨʘ ʩʘ ʬʘʢʪʦʨʦʤ F1 ʟʘ ʩʚʘʢʠ ʦʜ ʪʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ, 

ʰʪʦ ʿʝ ʞʝˀʝʥʠ ʝʬʝʢʘʪ ʜʦ ʢʦʛʘ ʩʝ ʜʦʰʣʦ ʨʘʩʧʦʜʝʣʦʤ ʪʝʞʠʥʩʢʠʭ ʯʠʥʠʣʘʮʘ; 

- ʧʦʨʝʜ ʪʦʛʘ, ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʠʢʘ ʿʝ ʥʝʜʩʠʢʨʠʤʠʥʘʪʦʨʥʦ ʫʚʘʞʠʣʘ ʠ ʧʨʝʦʩʪʘʣʝ ʦʜʘʙʨʘʥʝ 

ʬʘʢʪʦʨʝ, ʰʪʦ ʿʝ ʚʠʜˀʠʚʦ ʥʘ ʚʝ˂ʠʤ ʜʝʣʦʚʠʤʘ ʪʝʨʝʥʘ ʩʘ ʠʩʪʦʤ ʚʨʝʜʥʦʰ˂ʫ ʜʦʤʠʥʘʥʪʥʦʛ 

ʬʘʢʪʦʨʘ, ʛʜʝ ʩʝ ʟʙʦʛ ʧʨʝʦʩʪʘʣʠʭ ʬʘʢʪʦʨʘ ʿʘʚˀʘʿʫ ʨʘʟʣʠʢʝ ʫ ʠʥʜʠʢʘʪʦʨʫ ʧʦʪʝʥʮʠʿʘʣʘ; 

- ʧʨʠʤʝʥʦʤ ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʝ ʩʝ ʜʦʰʣʦ ʜʦ ʪʦʛʘ ʜʘ, ʫ ʩʝʚʝʨʥʦʤ ʜʝʣʫ ɺʦʿʚʦʜʠʥʝ, ʥʘʿʚʝ˂ʠ 

ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʠʟʛʨʘʜˁʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʠʤʘ ʨʝʛʠʦʥ ʉʨʝʜˁʝʛ ɹʘʥʘʪʘ, ʢʘʦ ʠ ʟʦʥʘ ʠʟʤʝʹʫ 

ʅʦʚʦʛ ʉʘʜʘ ʠ ʉʨʙʦʙʨʘʥʘ. 

ʆʚʠʤʝ ʿʝ ʟʘʢˀʫʯʝʥ ʧʦʩʪʫʧʘʢ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʜʫʩʣʦʚ ʟʘ ʥʘʩʪʘʚʘʢ ʨʘʟʤʘʪʨʘˁʘ ʤʦʛʫ˂ʥʦʩʪʠ 

ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʫ ʦʜʘʙʨʘʥʦʿ ʦʙʣʘʩʪʠ. ʇʨʠʪʦʤ ʙʠ ʩʝ ʤʦʛʣʦ ʧʦʩʪʘʚʠʪʠ 

ʧʠʪʘˁʝ ʥʘ ʢʦʿʠ ʩʫ ʥʘʯʠʥ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠʤʝˁʝʥʠ ʫ ʥʘʩʪʘʚʢʫ ʩʧʨʦʚʝʜʝʥʦʛ ʧʦʩʪʫʧʢʘ. ʊʘ 

ʧʨʦʮʝʜʫʨʘ ʫʢˀʫʯʫʿʝ ʧʨʦʮʝʥʫ ʙʨʦʿʘ ʝʣʝʢʪʨʘʥʘ ʢʦʿʝ ʙʠ ʩʝ ʤʦʛʣʝ ʧʨʠʢˀʫʯʠʪʠ ʥʘ ʧʦʩʤʘʪʨʘʥʠ ʜʝʦ 

ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʥʘ ʦʩʥʦʚʫ ˁʠʭʦʚʝ ʫʢʫʧʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ, ʜʦʙʠʿʝʥʝ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 3.2, ʠ 

ˁʠʭʦʚʝ ʛʝʦʛʨʘʬʩʢʝ ʨʘʩʧʦʜʝʣʝ. ɻʝʦʛʨʘʬʩʢʘ ʨʘʩʧʦʜʝʣʘ ʦʚʠʭ ʢʘʧʘʮʠʪʝʪʘ ʿʝ ʠʟʚʨʰʝʥʘ ʫʧʦʪʨʝʙʦʤ 

ʧʦʪʝʥʮʠʿʘʣʘ ʝʩʪʠʤʠʨʘʥʠʭ ʤʝʪʦʜʦʤ ʢʦʿʘ ʿʝ ʦʧʠʩʘʥʘ ʫ ʦʚʦʤ ʧʦʪʧʦʛʣʘʚˀʫ. ʏʠʪʘʚʘ ʧʨʦʮʝʜʫʨʘ ʟʘ 

ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʿʝ ʜʝʪʘˀʥʦ ʦʙʿʘʰˁʝʥʘ ʫ ʥʘʨʝʜʥʦʤ ʧʦʪʧʦʛʣʘʚˀʫ. 
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3.4. ʆʧʠʩ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʜʫʛʦʨʦʯʥʠ ʨʘʟʚʦʿ 

ʋ ʩʢʣʘʜʫ ʩʘ ʫʚʦʜʦʤ ʥʘʯʠˁʝʥʠʤ ʥʘ ʢʨʘʿʫ ʧʨʝʪʭʦʜʥʦʛ ʧʦʪʧʦʛʣʘʚˀʘ, ʦʚʜʝ ˂ʝ ʙʠʪʠ ʧʦʿʘʰˁʝʥʠ ʩʚʠ 

ʢʦʨʘʮʠ ʥʝʦʧʭʦʜʥʠ ʟʘ ʧʨʝʣʘʟʘʢ ʦʜ ʜʦʩʪʫʧʥʠʭ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʜʦ ʛʦʪʦʚʠʭ ʨʝʟʫʣʪʘʪʘ ʠʟ ʢʦʿʠʭ 

ʩʝ ʤʦʛʫ ʠʟʚʫ˂ʠ ʟʘʢˀʫʯʮʠ. ɿʘ ʧʦʯʝʪʘʢ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʝʬʠʥʠʩʘʪʠ ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʥʘ ʢʦʤʝ ˂ʝ 

ʩʝ ʚʨʰʠʪʠ ʘʥʘʣʠʟʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʠʣʫʩʪʨʘʮʠʿʫ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ ʟʘ ʜʫʛʦʨʦʯʥʠ ʨʘʟʚʦʿ ʤʨʝʞʝ. ʊʫ 

ʩʝ ʤʦʨʘ ʫʚʘʞʠʪʠ ʩʘʤʘ ʧʨʠʨʦʜʘ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ, ʦʜʥʦʩʥʦ ʪʦ ʰʪʦ ʩʝ ʦʥ ʦʜʥʦʩʠ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʧʝʨʠʦʜ ʢʦʿʠ ʩʣʝʜʠ ʥʘʢʦʥ ʧʦʯʝʪʥʠʭ ʜʝʩʝʪ ʛʦʜʠʥʘ ʦʜ ʪʨʝʥʫʪʢʘ ʫ ʢʦʤʝ ʩʝ ʧʣʘʥʠʨʘˁʝ ʦʙʘʚˀʘ. ʅʘ 

ʦʩʥʦʚʫ ʪʦʛʘ, ʜʦʥʝʪʘ ʿʝ ʦʜʣʫʢʘ ʜʘ ʩʝ ʟʘ ʧʦʪʨʝʙʝ ʧʨʦʨʘʯʫʥʘ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʢʘʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 

ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʫʩʚʦʿʠ 2034. ʛʦʜʠʥʘ. ʉʘʤʠʤ ʪʠʤ, ʧʣʘʥʠʨʘˁʝ ʩʝ ʦʙʘʚˀʘ ʿʝʜʘʥʘʝʩʪ ʛʦʜʠʥʘ 

ʫʥʘʧʨʝʜ. ʆʩʠʤ ʪʦʛʘ ʰʪʦ ʟʘʜʦʚʦˀʘʚʘ ʛʦʨʝʥʘʚʝʜʝʥʠ ʫʩʣʦʚ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ, ʦʚʘ ʛʦʜʠʥʘ ʪʘʢʦʹʝ 

ʥʫʜʠ ʧʦʛʦʜʥʦʩʪ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʜʘʪʘʢʘ ʫ ʚʝʟʠ ʩʘ ʩʥʘʛʦʤ ʧʦʪʨʦʰˁʝ ʠ ʧʨʦʠʟʚʦʜˁʝ ʫ ʧʨʝʜʤʝʪʥʦʤ 

ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʉʭʦʜʥʦ ʪʦʤʝ, ʩʤʘʪʨʘʥʘ ʿʝ ʧʦʛʦʜʥʦʤ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ. 

ʉʣʝʜʝ˂ʠ ʢʦʨʘʢ ʧʨʝʜʤʝʪʥʦʛ ʧʦʩʪʫʧʢʘ ʿʝ ʧʨʝʮʠʟʠʨʘˁʝ ʨʘʜʥʦʛ ʨʝʞʠʤʘ ʧʦʩʤʘʪʨʘʥʦʛ ʜʝʣʘ ʤʨʝʞʝ 

ʢʦʿʠ ʙʠ ʤʦʛʘʦ ʜʘ ʩʝ ʨʘʟʤʘʪʨʘ. ʆʚʘʿ ʨʝʞʠʤ ʠʩʪʦʚʨʝʤʝʥʦ ʤʦʨʘ ʜʘ ʙʫʜʝ ʜʦʚʦˀʥʦ ʢʨʠʪʠʯʘʥ ʜʘ ʩʝ 

ʫ ˁʝʤʫ ʤʦʛʫ ʧʨʠʤʝʪʠʪʠ ʝʚʝʥʪʫʘʣʥʝ ʧʦʪʝʰʢʦ˂ʝ ʢʦʿʝ ʙʠ ʤʦʛʣʝ ʥʘʩʪʘʪʠ ʫ ʧʨʘʢʩʠ, ʘʣʠ ʠ ʜʦʚʦˀʥʦ 

ʪʠʧʠʯʘʥ ʜʘ ʩʝ ʤʦʞʝ ʧʨʦʛʣʘʩʠʪʠ ʟʘ ʥʝʰʪʦ ʚʠʰʝ ʦʜ ʦʙʠʯʥʦʛ ʪʝʦʨʝʪʠʩʘˁʘ. ʂʘʦ ʪʘʢʘʚ, ʠʟʜʚʦʿʝʥ ʿʝ 

ʨʝʞʠʤ ʟʠʤʩʢʝ ʤʘʢʩʠʤʘʣʥʝ ʧʦʪʨʦʰˁʝ, ʦʜʥʦʩʥʦ ʨʝʞʠʤ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ. ʆʧʨʘʚʜʘˁʝ ʟʘ ʪʘʢʚʫ 

ʦʜʣʫʢʫ ʣʝʞʠ ʫ ʪʦʤʝ ʰʪʦ ʩʝ ʪʘʿ ʨʝʞʠʤ ʯʝʩʪʦ ʫʟʠʤʘ ʢʘʦ ʢʨʠʪʠʯʘʥ ʩʘ ʘʩʧʝʢʪʘ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ 

ʩʠʩʪʝʤʘ. ʅʘʠʤʝ, ʚʨʣʦ ʚʝʣʠʢʘ ʧʦʪʨʦʰˁʘ ʫ ʦʚʦʤ ʨʝʞʠʤʫ ʜʦʚʦʜʠ ʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʪʦʢʦʚʘ ʝʥʝʨʛʠʿʝ 

ʧʨʝʢʦ ʚʠʩʦʢʦʥʘʧʦʥʩʢʠʭ ʚʦʜʦʚʘ, ʰʪʦ ʧʦʚʣʘʯʠ ʠ ʤʦʛʫ˂ʥʦʩʪ ˁʠʭʦʚʦʛ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ. ʋʟ ʪʦ, ʿʦʰ 

ʿʝʜʘʥ ʬʘʢʪʦʨ ʢʦʿʠ ʿʝ ʫʪʠʮʘʦ ʥʘ ʪʦ ʜʘ ʩʝ ʙʘʰ ʦʚʘʿ ʨʝʞʠʤ ʦʜʘʙʝʨʝ ʟʘ ʦʙʘʚˀʘˁʝ ʧʨʦʨʘʯʫʥʘ ʿʝ ʪʦ 

ʰʪʦ ʩʝ ʦʚʜʝ ʧʦʩʤʘʪʨʘ ʤʦʛʫ˂ʥʦʩʪ ʠʥʪʝʛʨʘʮʠʿʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʩʠʩʪʝʤ. ʇʨʝʤʘ ʪʦʤʝ, ʣʦʛʠʯʥʦ ʿʝ 

ʙʠʣʦ ʜʘ ʠʟʙʦʨ ʨʘʜʥʦʛ ʨʝʞʠʤʘ ʙʫʜʝ ʩʧʨʦʚʝʜʝʥ ʪʘʢʦ ʜʘ ʩʝ ʢʘʦ ˁʝʛʦʚ ʨʝʟʫʣʪʘʪ ʜʦʙʠʿʝ ʨʝʞʠʤ ʫ 

ʢʦʤʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʨʘʜʝ ʰʪʦ ʚʝ˂ʦʤ ʩʥʘʛʦʤ. ʂʘʢʦ ʙʠ ʪʦ, ʧʦ ʉʣʠʮʠ 2.6, ʧʦʜʨʘʟʫʤʝʚʘʣʦ ʠ ʚʝ˂ʝ 

ʙʨʟʠʥʝ ʚʝʪʨʘ, ʙʠʣʦ ʿʝ ʣʦʛʠʯʥʦ ʦʜʘʙʨʘʪʠ ʧʝʨʠʦʜ ʫ ʛʦʜʠʥʠ ʫ ʢʦʤʝ ʚʝʪʘʨ ʜʫʚʘ ʰʪʦ ʿʘʯʝ. ʇʦʰʪʦ ʩʝ 

ʫ ʨʝʛʠʦʥʫ ɺʦʿʚʦʜʠʥʝ, ʩʫʜʝ˂ʠ ʧʦ ʪʘʙʝʣʘʤʘ ʠʟ [131], ʙʨʟʠʥʘ ʚʝʪʨʘ ʧʦʚʝ˂ʘʚʘ ʫ ʟʠʤʩʢʠʤ ʤʝʩʝʮʠʤʘ, 

ʦʚʦ ʿʝ ʧʦʩʣʫʞʠʣʦ ʢʘʦ ʿʦʰ ʿʝʜʘʥ ʘʨʛʫʤʝʥʪ ʫ ʢʦʨʠʩʪ ʦʜʘʙʠʨʘ ʨʘʜʥʦʛ ʨʝʞʠʤʘ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ. 

ʀʟʙʦʨ ʧʨʝʩʝʯʥʝ ʛʦʜʠʥʝ ʿʝ, ʫʟ ʫʩʚʦʿʝʥʠ ʨʘʜʥʠ ʨʝʞʠʤ, ʦʤʦʛʫ˂ʠʦ ʠ ʦʜʨʝʹʠʚʘˁʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ 

ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʨʝʛʠʿʠ ʢʦʿʫ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʥʘʧʦʿʠʪʠ ʝʣʝʢʪʨʠʯʥʦʤ ʝʥʝʨʛʠʿʦʤ. ʇʨʠʪʦʤ ʿʝ, ʫʩʣʝʜ 

ʦʜʘʙʠʨʘ ʨʘʜʥʦʛ ʨʝʞʠʤʘ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ, ʞʝˀʝʥʫ ʩʥʘʛʫ ʙʠʣʦ ʤʦʛʫ˂ʝ ʜʠʨʝʢʪʥʦ ʦʯʠʪʘʪʠ ʩʘ 

ʜʠʿʘʛʨʘʤʘ ʥʘ ʉʣʠʮʠ 3.4. ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ˂ʝ ʦʚʘ ʩʥʘʛʘ ʟʘ 2034. ʛʦʜʠʥʫ ʠʟʥʦʩʠʪʠ 1887 MW. 

ʅʘʢʦʥ ʪʦʛʘ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʨʘʩʧʦʜʝʣʝ ʦʚʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʧʦ ʯʚʦʨʦʚʠʤʘ 

ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʋ ʪʦʤ ʢʦʨʘʢʫ ʿʝ ʚʦʹʝʥʦ ʨʘʯʫʥʘ ʦ ʪʦʤʝ ʜʘ ʙʠ ʥʝʧʨʘʚʠʣʥʘ 

ʨʘʩʧʦʜʝʣʘ ʧʦʪʨʦʰˁʝ ʫʤʥʦʛʦʤʝ ʠʟʤʝʥʠʣʘ ʪʦʢʦʚʝ ʩʥʘʛʘ ʠ ʫʪʠʮʘʣʘ ʥʘ ʧʨʝʧʦʨʫʢʝ ʟʘ ʜʘˀʠ ʨʘʟʚʦʿ 

ʧʨʝʜʤʝʪʥʦʛ ʜʝʣʘ ʤʨʝʞʝ. ɼʘ ʙʠ ʩʝ ʪʘʢʚʠ ʝʬʝʢʪʠ ʧʨʝʚʝʥʪʠʚʥʦ ʩʘʥʠʨʘʣʠ, ʧʨʠʙʘʚˀʝʥʠ ʩʫ ʧʦʜʘʮʠ 

ʦ ʤʘʢʩʠʤʘʣʥʠʤ ʩʥʘʛʘʤʘ ʧʦʪʨʦʰˁʝ ʟʘʙʝʣʝʞʝʥʠʤ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʤ ʩʪʘʥʠʮʘʤʘ 110/q kV ʫ 

ʦʚʦʤ ʜʝʣʫ ʤʨʝʞʝ, ʛʜʝ ʿʝ ʩʘ q ʦʙʝʣʝʞʝʥ ʥʘʧʦʥʩʢʠ ʥʠʚʦ ʥʠʞʠ ʦʜ 110 kV. ʋʟ ʪʦ, ʫ ʨʘʟʤʘʪʨʘˁʝ ʩʫ 

ʫʚʨʰʪʝʥʝ ʠ ʦʯʝʢʠʚʘʥʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʠ ʥʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ ʥʘ ʦʚʦʤ ʧʦʜʨʫʯʿʫ. 

ʆʜʥʦʩʠ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʧʦʩʪʨʦʿʝˁʘ ʢʦʿʠ ʩʫ ʟʘʙʝʣʝʞʝʥʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʝʨʠʦʜʫ ʩʫ, 

ʫʟ ʫʚʘʞʘʚʘˁʝ ʙʫʜʫ˂ʠʭ ʧʦʩʪʨʦʿʝˁʘ, ʠʩʢʦʨʠʰ˂ʝʥʠ ʟʘ ʜʦʙʠʿʘˁʝ ʦʜʥʦʩʘ ʧʦʪʨʦʰˁʠ ʫ ʯʚʦʨʦʚʠʤʘ. 

ʀʟʫʟʝʪʘʢ ʦʜ ʪʦʛʘ ʩʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ X/110 kV. ɳʠʭʦʚʘ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʿʝ ʚʝʰʪʘʯʢʠ 

ʧʦʚʝ˂ʘʥʘ ʢʘʢʦ ʙʠ ʩʝ ʩʠʤʫʣʠʨʘʣʘ ʤʦʛʫ˂ʥʦʩʪ ʪʦʢʦʚʘ ʝʥʝʨʛʠʿʝ ʩʘ 110 kV ʥʠʚʦʘ ʥʘ ʚʠʰʝ ʥʘʧʦʥʩʢʝ 

ʥʠʚʦʝ. ʇʨʦʮʝʥʪʫʘʣʥʠ ʫʜʝʣʠ ʩʚʘʢʦʛ ʯʚʦʨʘ ʫ ʫʢʫʧʥʦʿ ʧʦʪʨʦʰˁʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʥʘ ʉʣʠʮʠ 3.19. 
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ʉʣʠʢʘ 3.19. ʈʘʩʧʦʜʝʣʘ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʧʦʩʤʘʪʨʘʥʦʛ ʨʝʛʠʦʥʘ ʧʦ ʯʚʦʨʦʚʠʤʘ. 

ʅʘʢʦʥ ʰʪʦ ʿʝ ʨʘʩʧʦʜʝʣʘ ʧʦʪʨʦʰˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʧʦ ʩʚʘʢʦʤ ʦʜ ʯʚʦʨʦʚʘ ʫ ʨʘʟʤʘʪʨʘʥʦʤ 

ʜʝʣʫ ʤʨʝʞʝ ʫʩʚʦʿʝʥʘ, ʨʘʩʧʦʣʘʛʘʣʦ ʩʝ ʛʦʪʦʚʦ ʩʚʠʤ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʢʦʿʝ ʩʫ ʧʦʪʨʝʙʥʝ ʟʘ ʢʨʝʠʨʘˁʝ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʤʦʜʝʣʘ ʟʘ ʦʙʘʚˀʘˁʝ ʧʨʦʨʘʯʫʥʘ. ʀʟʫʟʝʪʘʢ ʿʝ ʧʨʝʜʩʪʘʚˀʘʣʘ ʛʝʦʛʨʘʬʩʢʘ ʨʘʩʧʦʜʝʣʘ 

ʧʨʦʠʟʚʦʜˁʝ, ʦʜʥʦʩʥʦ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʠʭ ʫ ʦʚʦʤ ʜʝʣʫ ʤʨʝʞʝ. ʋ 

ʦʚʝ ʩʚʨʭʝ ʩʫ ʠʩʢʦʨʠʰ˂ʝʥʠ ʨʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚˀʝʥʠʭ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 3.2. ʇʦ ˁʠʤʘ ʩʝ 

ʫ ʦʙʣʘʩʪʠ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʘʥʘʣʠʟʫ ʜʦ 2034. ʛʦʜʠʥʝ ʤʦʞʝ ʦʯʝʢʠʚʘʪʠ ʫʢʫʧʥʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʧʨʠʢˀʫʯʝʥʠʭ ʥʘ ʤʨʝʞʫ ʥʘʧʦʥʘ 110 kV ʦʜ 424 MW. ʆʜ ʪʦʛʘ ʿʝ 235 MW ʦʙʫʭʚʘ˂ʝʥʦ ʧʦʩʪʦʿʝ˂ʠʤ 

ʟʘʭʪʝʚʠʤʘ ʟʘ ʧʨʠʢˀʫʯʝˁʝ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫʢʨʰʪʝʥʠ ʩʘ ʧʨʦʮʝʥʘʤʘ ʣʦʢʘʮʠʿʘ ʢʦʿʝ ʩʫ ʦʧʠʩʘʥʝ 

ʫ ʇʦʪʧʦʛʣʘʚˀʫ 3.3. ʇʦ ʪʠʤ ʧʨʦʮʝʥʘʤʘ ʿʝ ʦʙʣʘʩʪ ʉʨʝʜˁʝʛ ɹʘʥʘʪʘ, ʫ ʙʣʠʟʠʥʠ ɿʨʝˁʘʥʠʥʘ, ʨʝʛʠʿʘ 

ʥʘ ʢʦʿʫ ʙʠ ʩʝ ʠʥʚʝʩʪʠʪʦʨʠ ʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʤʦʛʣʠ ʬʦʢʫʩʠʨʘʪʠ ʫ ʥʘʨʝʜʥʠʤ ʛʦʜʠʥʘʤʘ. ɱʘʩʥʦ ʿʝ 

ʜʘ ʿʝ ʟʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʫʢˀʫʯʝʥʝ ʫ ʧʦʩʪʦʿʝ˂ʝ ʟʘʭʪʝʚʝ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʙʠʣʦ ʩʫʚʠʰʥʦ ʦʙʘʚˀʘʪʠ 

ʝʩʪʠʤʘʮʠʿʝ ʣʦʢʘʮʠʿʘ. ʅʘʠʤʝ, ˁʠʭʦʚʝ ʣʦʢʘʮʠʿʝ ʩʫ ʨʘʥʠʿʝ ʜʝʬʠʥʠʩʘʥʝ ʢʨʦʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʟʘʭʪʝʚʝ 

ʢʦʿʠ ʩʫ ʜʦʩʪʘʚˀʝʥʠ ʦʧʝʨʘʪʦʨʫ ʩʠʩʪʝʤʘ ʧʨʠ ʦʪʧʦʯʠˁʘˁʫ ʧʨʦʮʝʩʘ ʧʨʠʢˀʫʯʝˁʘ. ʉʭʦʜʥʦ [105], 

ʫ ʢʘʧʘʮʠʪʝʪʝ ʦʙʫʭʚʘ˂ʝʥʝ ʧʦʩʪʦʿʝ˂ʠʤ ʟʘʭʪʝʚʠʤʘ ʩʧʘʜʘʿʫ ʪʨʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ. ʀʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ 

ʪʠʭ ʝʣʝʢʪʨʘʥʘ ʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ˂ʝ ʠʩʪʝ ʙʠʪʠ ʧʨʠʢˀʫʯʝʥʝ ʥʘ ʩʠʩʪʝʤ ʩʫ ʜʘʪʝ ʫ ʥʘʨʝʜʥʦʿ ʣʠʩʪʠ: 

- ɺɽ ɹʘʰʘʠʜ, ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʦʜ 85 MW, ʢʦʿʘ ˂ʝ ʩʝ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ ʧʨʠʢˀʫʯʠʪʠ 

ʧʦ ʧʨʠʥʮʠʧʫ Ăʫʣʘʟ-ʠʟʣʘʟῤ ʥʘ 110 kV ʜʘʣʝʢʦʚʦʜ ʠʟʤʝʹʫ ʊʉ ʂʠʢʠʥʜʘ 2 ʠ ʊʉ ʅʦʚʘ ʎʨˁʘ 

(ʫ ʤʦʜʝʣʫ ʥʘ ʢʦʤʝ ʩʫ ʨʘʹʝʥʠ ʧʨʦʨʘʯʫʥʠ, ʧʨʠʢˀʫʯʝʥʘ ʿʝ ʜʠʨʝʢʪʥʦ ʥʘ ʯʚʦʨ 33, ʫʙʘʯʝʥ ʫ 

ʤʦʜʝʣ ʢʘʢʦ ʙʠ ʩʝ ʦʚʘʿ ʥʘʯʠʥ ʧʨʠʢˀʫʯʝˁʘ ʩʠʤʫʣʠʨʘʦ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ); 

- ɺɽ ʊʦʨʘʢ, ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʦʜ 120 MW, ʢʦʿʘ ʙʠ ʩʝ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ ʧʨʠʢˀʫʯʠʣʘ 

ʧʨʝʢʦ ʜʚʦʩʠʩʪʝʤʩʢʦʛ ʜʘʣʝʢʦʚʦʜʘ ʢʘ 110 kV ʧʦʩʪʨʦʿʝˁʫ ʫ ʧʦʩʪʦʿʝ˂ʦʿ ʊʉ ʉʦʤʙʦʨ 3 (ʟʘ 

ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʘ ʢʦʿʝ ʩʫ ʦʧʠʩʘʥʝ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ, ʦʚʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʿʝ ʧʨʠʢˀʫʯʝʥʘ 

ʥʘ ʯʚʦʨ 32, ʙʝʟ ʜʦʜʘʚʘˁʘ ʧʦʤʝʥʫʪʦʛ ʜʚʦʩʠʩʪʝʤʩʢʦʛ ʜʘʣʝʢʦʚʦʜʘ); 

- ɺɽ ɹʣʦʢ ɺʠʥʜ 1, ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʦʜ 30 MW (ʫ ʧʨʚʦʿ ʬʘʟʠ), ʯʠʿʘ ʉʪʫʜʠʿʘ ʧʨʠʢˀʫʯʝˁʘ 

ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ ʥʠʿʝ ʙʠʣʘ ʛʦʪʦʚʘ ʫ ʪʨʝʥʫʪʢʫ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ [105]; ʤʝʹʫʪʠʤ, 

ʫ [105] ʿ ʝ ʠʥʠʮʠʿʘʣʥʦ ʧʨʝʜʣʦʞʝʥʦ ʨʘʜʠʿʘʣʥʦ ʧʨʠʢˀʫʯʝˁʝ 110 kV ʜʘʣʝʢʦʚʦʜʦʤ ʜʠʨʝʢʪʥʦ 

ʥʘ ʊʉ ɿʨʝˁʘʥʠʥ 2 (ʫ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤ ʨʘʟʤʘʪʨʘˁʝʤ, ʫ ʤʦʜʝʣʫ ʢʦʨʠʰ˂ʝʥʦʤ ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ 

ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʝʣʝʢʪʨʘʥʘ ʩʥʘʛʝ ʦʜ 30 MW ʧʨʠʢˀʫʯʝʥʘ ʥʘ ʯʚʦʨ ʙʨʦʿ 12). 



50 

 

ʅʘʢʦʥ ʦʜʫʟʠʤʘˁʘ ʩʥʘʛʝ ʦʚʠʭ ʝʣʝʢʪʨʘʥʘ ʦʜ ʫʢʫʧʥʝ ʦʯʝʢʠʚʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʨʝʛʠʿʠ ʟʘ 

ʢʦʿʫ ʩʝ ʘʥʘʣʠʟʘ ʚʨʰʠʣʘ, ʦʩʪʘʣʦ ʿʝ ʿʦʰ 189 MW ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʘ ʯʠʿʝ ʿʝ ʣʦʢʘʮʠʿʝ 

ʪʨʝʙʘʣʦ ʧʨʝʪʧʦʩʪʘʚʠʪʠ. ɿʘ ʪʦ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʜʚʝ ʚʨʝʜʥʦʩʪʠ: ʧʦʚʨʰʠʥʫ ʟʝʤˀʠʰʪʘ 

ʢʦʿʘ ʙʠ ʙʠʣʘ ʥʝʦʧʭʦʜʥʘ ʟʘ ʧʦʜʠʟʘˁʝ ʚʝʪʨʦʧʘʨʢʦʚʘ ʥʘʚʝʜʝʥʝ ʩʥʘʛʝ ʠ ʙʨʦʿ ʚʝʪʨʦʧʘʨʢʦʚʘ, ʫ ʩʢʣʘʜʫ 

ʩʘ ʢʦʿʠʤ ʙʠ ʩʝ ʤʦʛʣʠ ʩʘʛʣʝʜʘʪʠ ʝʚʝʥʪʫʘʣʥʠ ʥʘʯʠʥʠ ˁʠʭʦʚʠʭ ʧʨʠʢˀʫʯʝˁʘ. ʂʘʢʦ ʙʠ ʩʝ ʜʦʰʣʦ 

ʜʦ ʧʨʚʦʛ ʦʜ ʜʚʘ ʧʦʜʘʪʢʘ, ʦʙʘʚˀʝʥʦ ʿ ʝ ʠʩʪʨʘʞʠʚʘˁʝ ʧʨʦʩʝʯʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ 

ʢʦʿʘ ʙʠ ʩʝ ʤʦʛʣʘ ʦʯʝʢʠʚʘʪʠ ʥʘ ʿʝʜʠʥʠʯʥʦʿ ʧʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ (ʦʚʜʝ ʿʝ ʫʩʚʦʿʝʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 

1 km2). ʉʫʜʝ˂ʠ ʧʦ [132] ʠ ʩʧʨʦʚʝʜʝʥʠʤ ʠʩʧʠʪʠʚʘˁʠʤʘ [133-137], ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʢʦʿʝ ʙʠ 

ʤʦʛʣʝ ʜʘ ʩʝ ʧʦʜʠʛʥʫ ʥʘ ʧʦʚʨʰʠʥʠ ʦʜ 1 km2 ʟʘʚʠʩʠ ʦʜ ʚʝ˂ʝʛ ʙʨʦʿʘ ʬʘʢʪʦʨʘ. ʋ ʪʝ ʬʘʢʪʦʨʝ ʩʧʘʜʘʿʫ 

ʢʘʢʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʩʝ ʪʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʧʦʜʠʞʫ, ʪʘʢʦ ʠ ʪʝʭʥʠʯʢʘ ʦʛʨʘʥʠʯʝˁʘ 

ʚʝʪʨʦʪʫʨʙʠʥʘ ʧʦʤʦ˂ʫ ʢʦʿʠʭ ʿʝ ʠʩʪʨʘʞʠʚʘˁʝ ʨʘʹʝʥʦ. ʀʧʘʢ, ʤʦʞʝ ʩʝ ʧʨʠʤʝʪʠʪʠ ʜʘ ʩʚʝ ʧʨʠʢʘʟʘʥʝ 

ʚʨʝʜʥʦʩʪʠ, ʫʟ ʥʝʢʦʣʠʢʦ ʝʢʩʪʨʝʤʥʠʭ ʠʟʫʟʝʪʘʢʘ, ʣʝʞʝ ʫ ʦʧʩʝʛʫ ʦʜ 3 ʜʦ 10 MW ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʦ ʧʦʚʨʰʠʥʠ ʟʝʤˀʠʰʪʘ ʦʜ 1 km2. ʂʘʢʦ ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʘ ʢʦʿʝ ʩʫ ʠʟʣʦʞʝʥʝ 

ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʢʨʠʪʠʯʥʠʿʠʤ ʩʣʫʯʘʿʝʤ ʩʤʘʪʨʘʥʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʦʿ ʿʝ ʟʘ ʧʦʜʠʟʘˁʝ ʝʣʝʢʪʨʘʥʘ 

ʧʦʪʨʝʙʥʘ ʰʪʦ ʚʝ˂ʘ ʧʦʚʨʰʠʥʘ, ʫʟʝʪʘ ʿʝ ʚʨʝʜʥʦʩʪ ʦʜ 3 MW/km2. ʀʟ ʦʚʦʛʘ ʩʝ ʜʝˀʝˁʝʤ ʜʦʣʘʟʠ ʜʦ 

ʪʦʛʘ ʜʘ ʿʝ ʟʘ ʚʨʝʜʥʦʩʪ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʿʝʜʥʘʢʫ 189 MW ʧʦʪʨʝʙʥʦ ʦʙʝʟʙʝʜʠʪʠ 

ʧʨʦʩʪʦʨ ʦʜ 63 km2. ʇʦʰʪʦ ʿʝ, ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʧʣʘʥʠʨʘˁʘ ʩʠʩʪʝʤʘ, ʩʠʪʫʘʮʠʿʘ ʣʦʰʠʿʘ ʘʢʦ ʿʝ 

ʢʘʧʘʮʠʪʝʪ ʛʨʫʧʠʩʘʥ ʥʘ ʤʘʣʦʤ ʧʦʜʨʫʯʿʫ, ʠʟʚʨʰʝʥʘ ʿʝ ʧʨʦʚʝʨʘ ʜʘ ʣʠ ʙʠ ʦʚʘʿ ʧʨʦʩʪʦʨ ʤʦʛʘʦ ʜʘ ʩʝ 

ʧʨʦʥʘʹʝ ʫ ʦʙʣʘʩʪʠ ʉʨʝʜˁʝʛ ɹʘʥʘʪʘ. ʂʦʨʠʰ˂ʝˁʝʤ ʤʘʧʝ ʜʘʪʝ ʥʘ ʉʣʠʮʠ 3.18 ʿ ʝ ʫʪʚʨʹʝʥʦ ʜʘ ʙʠ ʩʝ 

ʦʚʘʿ ʧʨʦʩʪʦʨ ʤʦʛʘʦ ʦʙʝʟʙʝʜʠʪʠ ʙʝʟ ʚʝ˂ʠʭ ʧʦʪʝʰʢʦ˂ʘ. ʏʘʢ ʠ ʫʢʦʣʠʢʦ ʙʠ ʩʝ ʫ ʨʘʟʤʘʪʨʘˁʝ ʫʟʝʣʝ 

ʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ɹʘʰʘʠʜ ʠ ɹʣʦʢ ɺʠʥʜ 1, ʣʦʮʠʨʘʥʝ ʫ ʠʩʪʦʤ ʨʝʛʠʦʥʫ, ʦʚʦ ʙʠ ʜʦʚʝʣʦ ʜʦ ʧʦʚʝ˂ʘˁʘ 

ʧʦʪʨʝʙʥʝ ʧʦʚʨʰʠʥʝ ʟʘ ʦʢʦ 39 km2. ʆʚʦ ʪʘʢʦʹʝ ʥʝ ʙʠ ʠʟʘʟʚʘʣʦ ʧʦʪʝʰʢʦ˂ʝ ʚʝʟʘʥʝ ʟʘ ʧʨʦʥʘʣʘʞʝˁʝ 

ʜʦʩʪʫʧʥʦʛ ʧʨʦʩʪʦʨʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʫ ʫʨʘʹʝʥʠʤ ʘʥʘʣʠʟʘʤʘ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʿʝ ʩʚʠʭ 189 MW 

ʧʨʦʠʟʚʦʜ ʝˁ ʠʟ ʥʦʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʛʨʫʧʠʩʘʥʦ ʫʧʨʘʚʦ ʫ ʉʨʝʜˁʝʤ ɹʘʥʘʪʫ. ʅʘ ʤʘʧʠ ʩʘ ʉʣʠʢʝ 

3.2, ʦʚʘ ʦʙʣʘʩʪ ʣʝʞʠ ʩʝʚʝʨʥʦ ʦʜ ɿʨʝˁʘʥʠʥʘ ʠ ʯʚʦʨʘ ʦʙʝʣʝʞʝʥʦʛ ʙʨʦʿʝʤ 12. 

ʇʦʨʝʜ ʦʚʦʛʘ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʠ ʙʨʦʿ ʝʣʝʢʪʨʘʥʘ ʢʦʿʝ ˂ʝ ʟʙʠʨʥʦ ʜʘʚʘʪʠ ʞʝˀʝʥʫ ʩʥʘʛʫ 

ʦʜ 189 MW. ʆʚʜʝ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʫʚʝʩʪʠ ʠ ʨʝʘʣʠʩʪʠʯʥʝ ʧʨʝʪʧʦʩʪʘʚʢʝ ʦ ʩʥʘʛʘʤʘ ʝʣʝʢʪʨʘʥʘ 

ʢʦʿʝ ʙʠ ʙʠʣʝ ʧʨʠʢˀʫʯʝʥʝ ʥʘ 110 kV ʤʨʝʞʫ. ʂʘʢʦ ʿʝ ʜʝʬʠʥʠʩʘˁʝ ʥʘʯʠʥʘ ʧʨʠʢˀʫʯʝˁʘ ʜʠʨʝʢʪʥʘ 

ʥʘʜʣʝʞʥʦʩʪ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ, ʿʘʩʥʦ ʿʝ ʜʘ ʙʠ ʧʦʜʥʦʰʝˁʝ ʟʘʭʪʝʚʘ ʟʘ ʧʨʠʢˀʫʯʝˁʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʩʥʘʛʝ ʦʜ ʛʦʪʦʚʦ 200 MW ʜʦʚʝʣʦ ʜʦ ʧʨʠʢˀʫʯʝˁʘ ʠʣʠ ʥʘ 220 kV, ʠʣʠ ʥʘ 400 kV 

ʤʨʝʞʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʘʢʦ ʙʠ ʪʘ ʩʥʘʛʘ ʙʠʣʘ ʧʦʜʝˀʝʥʘ ʥʘ ʚʝ˂ʠ ʙʨʦʿ ʟʘʭʪʝʚʘ, ʧʨʠʢˀʫʯʝˁʝ ʦʚʠʭ 

ʝʣʝʢʪʨʘʥʘ ʙʠ ʙʠʣʦ ʠʟʚʦʜˀʠʚʦ ʠ ʥʘ 110 kV ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ. ʆʚʦ ʿʝ ʫʩʢʣʘʹʝʥʦ ʩʘ ʧʦʪʨʝʙʘʤʘ 

ʘʥʘʣʠʟʘ ʠʟʨʘʹʝʥʠʭ ʫ ʩʢʣʦʧʫ ʜʠʩʝʨʪʘʮʠʿʝ. ʅʘʨʘʚʥʦ, ʫʢʦʣʠʢʦ ʙʠ ʩʝ ʩʥʘʛʘ ʧʦʜʝʣʠʣʘ ʥʘ ʧʨʝʚʝʣʠʢʠ 

ʙʨʦʿ ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ, ʜʦʰʣʦ ʙʠ ʩʝ ʜʦ ʩʠʪʫʘʮʠʿʝ ʫ ʢʦʿʦʿ ʪʘʢʚʝ ʩʥʘʛʝ ʚʠʰʝ ʥʠʩʫ 

ʜʦʚʦˀʥʝ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ, ʚʝ˂ ʙʠ ʩʝ ʧʨʠʢˀʫʯʝˁʝ ʚʨʰʠʣʦ ʥʘ ʜʠʩʪʨʠʙʫʪʠʚʥʠ 

ʩʠʩʪʝʤ. ʂʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʝ ʦʙʝ ʥʘʚʝʜʝʥʝ ʥʝʞʝˀʝʥʝ ʦʧʮʠʿʝ, ʫʟʝʪʝ ʩʫ ʩʥʘʛʝ ʩʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʯʠʿʝ ʿʝ ʧʨʠʢˀʫʯʝˁʝ, ʧʨʝʤʘ [105], ʧʨʝʜʚʠʹʝʥʦ ʥʘ 110 kV ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ. ʅʘʢʦʥ ʪʦʛʘ ʿʝ ʙʠʣʦ 

ʤʦʛʫ˂ʝ ʠʟʨʘʯʫʥʘʪʠ ˁʠʭʦʚʫ ʧʨʦʩʝʯʥʫ ʠʥʩʪʘʣʠʩʘʥʫ ʩʥʘʛʫ. ʋ ʨʘʟʤʘʪʨʘˁʝ ʥʠʩʫ ʙʠʣʝ ʫʢˀʫʯʝʥʝ 

ʝʣʝʢʪʨʘʥʝ ʯʠʿʠ ʥʘʯʠʥʠ ʧʨʠʢˀʫʯʝˁʘ ʥʠʩʫ ʙʠʣʠ ʦʜʨʝʹʝʥʠ ʫ ʫʩʚʦʿʝʥʠʤ ʉʪʫʜʠʿʘʤʘ ʧʨʠʢˀʫʯʝˁʘ 

ʦʙʿʝʢʘʪʘ ʥʘ ʧʨʝʥʦʩʥʠ ʩʠʩʪʝʤ. ʆʚʦ ʿʝ ʫ ʦʧʪʠʮʘʿʫ ʦʩʪʘʚʠʣʦ ʫʢʫʧʥʦ ʿʝʜʘʥʘʝʩʪ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ, 

ʟʙʠʨʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʦʜ 950 MW. ʇʦʪʨʝʙʥʦ ʝʿ ʥʘʛʣʘʩʠʪʠ ʜʘ ʩʫ ʪʫ ʫʚʘʞʝʥʝ ʩʚʝ ʝʣʝʢʪʨʘʥʝ 

ʢʦʿʝ ʩʫ ʦʜʛʦʚʘʨʘʣʝ ʛʦʨʝʥʘʚʝʜʝʥʦʤ ʦʧʠʩʫ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʪʦ ʜʘ ʣʠ ʩʝ ˁʠʭʦʚʘ ʣʦʢʘʮʠʿʘ ʧʦʢʣʘʧʘʣʘ 

ʩʘ ʠʟʜʚʦʿʝʥʠʤ ʜʝʣʦʤ ɺʦʿʚʦʜʠʥʝ ʠʣʠ ʥʝ. ʆʧʨʘʚʜʘˁʝ ʟʘ ʦʚʦ ʣʝʞʠ ʫ ʪʦʤʝ ʰʪʦ ʧʦʝʥʪʘ ʥʠʿʝ ʙʠʣʘ ʫ 

ʣʦʢʘʮʠʿʠ, ʚʝ˂ ʫ ʧʦʥʘʰʘˁʫ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʧʨʠ ʜʝʬʠʥʠʩʘˁʫ ʥʘʯʠʥʘ ʧʨʠʢˀʫʯʝˁʘ. 

ɼʝˀʝˁʝʤ ʩʥʘʛʝ ʦʜ 950 MW ʩʘ 11 ʩʝ ʜʦʰʣʦ ʜʦ ʧʨʦʩʝʯʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʦʜ 86,36 MW. 
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ɼʝˀʝˁʝʤ ʫʢʫʧʥʝ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʦʜ 189 MW ʜʦʙʠʿʝʥʦʤ ʧʨʦʩʝʯʥʦʤ ʩʥʘʛʦʤ, ʦʜʨʝʹʝʥʦ ʿʝ ʜʘ 

ʙʠ ʥʘʿʙʦˀʝ ʙʠʣʦ ʧʨʝʜʚʠʜʝʪʠ 2,18 ʥʦʚʠʭ ʝʣʝʢʪʨʘʥʘ ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʨʝʛʠʿʠ. ʊʦ ʙʠ, ʠʟ ʧʨʘʢʪʠʯʥʠʭ 

ʨʘʟʣʦʛʘ, ʙʠʣʦ ʥʝʤʦʛʫ˂ʝ. ʉʭʦʜʥʦ ʪʦʤʝ ʿʝ ʦʚʘʿ ʨʝʟʫʣʪʘʪ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʟʘʦʢʨʫʞʠʪʠ ʥʘ ʮʝʣʦʙʨʦʿʥʠ 

ʠʟʥʦʩ. ʆʜʘʚʜʝ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʩʥʘʛʘ ʦʜ 189 MW, ʫʟ ʫʩʚʘʿʘˁʝ ʫʧʨʦʰ˂ʝˁʘ ʧʨʝʤʘ ʢʦʤʝ ʙʠ ʝʣʝʢʪʨʘʥʝ 

ʥʘ ʢʦʿʝ ʩʝ ʦʥʘ ʜʝʣʠ ʠʤʘʣʝ ʠʩʪʫ ʩʥʘʛʫ, ʤʦʛʣʘ ʜʘ ʙʫʜʝ ʧʦʜʝˀʝʥʘ ʥʘ ʜʚʝ ʠʣʠ ʥʘ ʪʨʠ ʧʦʿʝʜʠʥʘʯʥʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ. ʇʨʠʪʦʤ ʙʠ ʩʚʘʢʘ ʦʜ ʦʚʠʭ ʝʣʝʢʪʨʘʥʘ ʫ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʠʤʘʣʘ ʠʥʩʪʘʣʠʩʘʥʫ ʩʥʘʛʫ 

ʦʜ 94,5 MW, ʜʦʢ ʙʠ ʪʘ ʩʥʘʛʘ ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ ʠʟʥʦʩʠʣʘ 63 MW. ʇʦʰʪʫʿʫ˂ʠ ʨʘʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥʠ 

ʢʨʠʪʝʨʠʿʫʤ ʧʦ ʢʦʤʝ ʩʝ, ʦʜ ʜʚʝ ʤʦʛʫ˂ʥʦʩʪʠ, ʢʘʦ ʨʝʣʝʚʘʥʪʥʠʿʘ ʟʘ ʧʨʦʮʝʩ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ 

ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʦʜʘʙʠʨʘ ʢʨʠʪʠʯʥʠʿʘ, ʫʩʚʦʿʝʥʘ ʿʝ ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʘ ʿʝ ʩʥʘʛʘ ʦʜ 189 MW ʧʦʜʝˀʝʥʘ 

ʥʘ ʜʚʝ ʝʣʝʢʪʨʘʥʝ. ʆʚʠʤʝ ʿʝ ʦʧʝʨʘʪʦʨʫ ʩʠʩʪʝʤʘ ʥʘ ʢʦʿʠ ʙʠ ʦʚʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʙʠʣʝ ʧʨʠʢˀʫʯʝʥʝ 

ʦʩʪʘʚˀʝʥʦ ʤʘˁʝ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʫ ʚʝʟʠ ʩʘ ʦʜʨʝʹʠʚʘˁʝʤ ʥʘʯʠʥʘ ʧʨʠʢˀʫʯʝˁʘ, ʥʝʛʦ ʰʪʦ ʙʠ ʪʦ 

ʙʠʦ ʩʣʫʯʘʿ ʘʢʦ ʩʝ ʥʘ ʤʨʝʞʫ ʧʨʠʢˀʫʯʫʿʫ ʪʨʠ ʧʦʿʝʜʠʥʘʯʥʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʤʘˁʠʭ ʩʥʘʛʘ. ʆʚʘʢʘʚ 

ʩʣʫʯʘʿ ʥʠʿʝ ʥʝʤʦʛʫ˂ ʩʘ ʧʨʘʢʪʠʯʥʝ ʩʪʨʘʥʝ, ʟʘʪʦ ʰʪʦ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʠ ʙʨʦʿ ʟʘʭʪʝʚʘ ʢʦʿʠ ˂ʝ 

ʙʠʪʠ ʜʦʩʪʘʚˀʝʥʠ ʦʧʝʨʘʪʦʨʫ ʩʠʩʪʝʤʘ ʟʘʚʠʩʝ ʩʘʤʦ ʦʜ ʚʦˀʝ ʠʥʚʝʩʪʠʪʦʨʘ ʜʘ ʫʣʘʞʫ ʫ ʪʝ ʦʙʿʝʢʪʝ.  

ʂʦʥʘʯʥʦ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʜʝʬʠʥʠʩʘʪʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʙʠ ʩʝ ʩʚʘʢʘ ʦʜ ʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʠʣʘ ʥʘ 

ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 3.2. ʅʘʯʠʥ ʧʨʠʢˀʫʯʝˁʘ ʿʝ ʙʠʦ ʜʝʬʠʥʠʩʘʥ ʫ ʩʢʣʘʜʫ ʩʘ 

ʛʝʦʛʨʘʬʩʢʦʤ ʧʦʟʠʮʠʿʦʤ ʦʚʠʭ ʚʝʪʨʦʧʘʨʢʦʚʘ ʠ ʯʚʦʨʦʚʘ. ɼʦʜʘʪʥʦ ʿʝ ʫʩʚʦʿʝʥʘ ʠ ʧʨʝʪʧʦʩʪʘʚʢʘ ʧʦ 

ʢʦʿʦʿ ʩʝ ʩʚʘʢʘ ʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʫʿʝ ʠʩʢˀʫʯʠʚʦ ʨʘʜʠʿʘʣʥʦ, ʥʘ ʥʝʢʦ ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʧʦʩʪʨʦʿʝˁʘ 

110 kV ʥʠʚʦʘ. ʀʘʢʦ ʦʚʦ ʥʠʿʝ ʥʘʿʧʨʝʮʠʟʥʠʿʠ ʧʨʠʥʮʠʧ, ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʩʝ ʘʧʨʦʢʩʠʤʘʮʠʿʘ ʢʦʿʦʤ 

ʙʠ ʩʝ ʠ ʧʨʠʢˀʫʯʝˁʝ ʧʦ ʩʠʩʪʝʤʫ Ăʫʣʘʟ-ʠʟʣʘʟῤ ʤʦʛʣʦ ʧʦʠʩʪʦʚʝʪʠʪʠ ʩʘ ʨʘʜʠʿʘʣʥʠʤ ʧʨʠʢˀʫʯʝˁʝʤ 

ʥʘ ʥʘʿʙʣʠʞʝ ʧʦʩʪʨʦʿʝˁʝ ʫ ʤʨʝʞʠ ʜʦʚʦˀʥʦ ʧʦʫʟʜʘʥʘ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ. 

ʊʘʢʦ ʩʫ ʜʦʙʠʿʝʥʘ ʜʚʘ ʩʣʫʯʘʿʘ ʢʦʿʘ ʩʫ ʦʧʠʩʘʥʘ ʫ ʥʘʩʪʘʚʢʫ ʪʝʢʩʪʘ ʠ ʠʣʫʩʪʨʦʚʘʥʘ ʥʘ ʉʣʠʮʠ 3.20: 

- ʉʣʫʯʘʿ 1 ï ʦʧʝʨʘʪʦʨ ʩʠʩʪʝʤʘ, ʠʟ ʙʠʣʦ ʢʦʛ ʪʝʭʥʠʯʢʦʛ ʠʣʠ ʜʨʫʛʦʛ ʧʨʘʢʪʠʯʥʦʛ ʨʘʟʣʦʛʘ, ʥʠʿʝ 

ʠʤʘʦ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʨʘʟʜʚʦʿʠ ʧʨʠʢˀʫʯʢʝ ʧʦʩʤʘʪʨʘʥʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ, ʚʝ˂ ʩʫ ʦʥʝ ʤʦʨʘʣʝ 

ʜʘ ʙʫʜʫ ʧʨʠʢˀʫʯʝʥʝ ʫ ʠʩʪʠ ʯʚʦʨ, ʟʘ ʰʪʘ ʿʝ ʦʜʘʙʨʘʥ ʯʚʦʨ 33 (ʉʣʠʢʘ 3.20(ʘ)); 

- ʉʣʫʯʘʿ 2 ï ʦʧʝʨʘʪʦʨ ʩʠʩʪʝʤʘ ʿʝ ʠʤʘʦ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʨʘʟʤʘʪʨʘ ʧʨʠʢˀʫʯʝˁʝ ʦʚʠʭ ʝʣʝʢʪʨʘʥʘ 

ʫ ʨʘʟʣʠʯʠʪʝ ʯʚʦʨʦʚʝ, ʯʠʤʝ ʿʝ ʦʩʪʘʚˀʝʥʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʦʧʪʝʨʝ˂ʝˁʝ ʤʨʝʞʝ ʩʤʘˁʠ, ʪʘʢʦ 

ʜʘ ʿʝ ʿʝʜʥʘ ʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʘ ʫ ʯʚʦʨ 33, ʘ ʜʨʫʛʘ ʝʣʝʢʪʨʘʥʘ ʫ ʯʚʦʨ 12 (ʉʣʠʢʘ 3.20(ʙ)).  

       

(ʘ)                                                                     (ʙ) 

ʉʣʠʢʘ 3.20. ʉʣʫʯʘʿʝʚʠ 1 (ʘ) ʠ 2 (ʙ) ʟʘ ʧʦʪʨʝʙʝ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. 
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ʅʘʢʦʥ ʰʪʦ ʩʫ ʧʨʝʮʠʟʠʨʘʥʠ ʩʣʫʯʘʿʝʚʠ ʥʘ ʢʦʿʠʤʘ ˂ʝ ʩʝ ʧʦʩʪʫʧʘʢ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ 

ʚʨʰʠʪʠ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʿʘʩʥʠʪʠ ʠ ʧʘʨʘʤʝʪʨʝ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʿʝ ʨʘʹʝʥ ʧʦʩʪʫʧʘʢ ʦʧʪʠʤʠʟʘʮʠʿʝ. 

ʅʘʠʤʝ, ʧʨʝʤʘ ʦʧʰʪʝʧʦʟʥʘʪʦʿ ʜʝʬʠʥʠʮʠʿʠ ʦʧʪʠʤʠʟʘʮʠʿʝ ʠ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʩʝ ʨʝʰʘʚʘʿʫ ʫʟ ʧʦʤʦ˂ 

ʨʘʟʣʠʯʠʪʠʭ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʤʝʪʦʜʘ, ʦʩʥʦʚʥʠ ʝʣʝʤʝʥʪ ʢʦʿʠ ʩʝ ʤʦʞʝ ʫʟʝʪʠ ʟʘ ʟʘʿʝʜʥʠʯʢʠ ʩʚʠʤ 

ʧʨʦʙʣʝʤʠʤʘ ʪʦʛ ʪʠʧʘ ʿʝ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʧʨʝʤʘ ʢʦʿʦʿ ʩʝ ʥʝʢʦ ʦʜ ʨʝʰʝˁʘ ʧʨʦʛʣʘʰʘʚʘ ʟʘ 

ʦʧʪʠʤʘʣʥʦ. ʇʦʨʝʜ ʪʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʝʬʠʥʠʩʘʪʠ ʠ ʩʢʫʧ ʿʝʜʥʘʯʠʥʘ ʠ ʥʝʿʝʜʥʘʯʠʥʘ ʧʨʝʢʦ ʢʦʿʠʭ 

ʩʫ ʫʪʚʨʹʝʥʠ ʦʜʥʦʩʠ ʠʟʤʝʹʫ ʧʨʦʤʝʥˀʠʚʠʭ ʠ ʢʦʥʩʪʘʥʪʠ ʫ ʧʨʦʙʣʝʤʫ, ʢʘʦ ʠ ʩʢʫʧ ʦʛʨʘʥʠʯʝˁʘ. ʊʘ 

ʦʛʨʘʥʠʯʝˁʘ ʤʦʛʫ ʩʧʘʜʘʪʠ ʫ ʦʛʨʘʥʠʯʝˁʘ ʪʠʧʘ ʿʝʜʥʘʢʦʩʪʠ ʠʣʠ ʫ ʦʛʨʘʥʠʯʝˁʘ ʪʠʧʘ ʥʝʿʝʜʥʘʢʦʩʪʠ. 

ʉʘʤʠʤ ʪʠʤ, ʿʘʩʥʦ ʿʝ ʜʘ ʩʝ ʩʚʘʢʠ ʦʜ ʦʚʠʭ ʧʘʨʘʤʝʪʘʨʘ ʤʦʨʘ ʜʝʬʠʥʠʩʘʪʠ ʠ ʟʘ ʧʨʦʙʣʝʤ ʜʫʛʦʨʦʯʥʦʛ 

ʧʣʘʥʠʨʘˁʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʢʦʿʠ ˂ʝ ʩʝ ʨʝʰʘʚʘʪʠ ʫʟ ʧʦʤʦ˂ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʦʩʪʫʧʢʘ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʧʨʚʦ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ˂ʝ 

ʥʝʢʦ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ ʙʠʪʠ ʧʨʦʛʣʘʰʝʥʦ ʦʧʪʠʤʘʣʥʠʤ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝ ʟʘ ʪʦ ʠʟʘʙʨʘʥʦ 

ʧʦʩʪʠʟʘˁʝ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʣʘʩʤʘʥʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʟ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʠʭ 

ʥʘ ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʢʦʿʠ ʿʝ ʧʦʩʤʘʪʨʘʥ ʫ ʦʢʚʠʨʫ ʘʥʘʣʠʟʝ. ʅʘʨʘʚʥʦ, ʥʘ ʦʚʦʤ ʤʝʩʪʫ ʙʠ ʩʝ ʤʦʛʣʘ 

ʧʦʢʨʝʥʫʪʠ ʜʝʙʘʪʘ ʦ ʪʦʤʝ ʜʘ ʣʠ ʙʠ ʩʝ ʦʚʘʿ ʢʨʠʪʝʨʠʿʫʤ ʤʦʛʘʦ ʧʦʩʪʘʚʠʪʠ ʥʘ ʜʨʫʛʘʯʠʿʠ ʥʘʯʠʥ, ʪʘʢʦ 

ʜʘ ʰʪʦ ʚʠʰʝ ʦʜʛʦʚʦʨʠ ʥʘ ʧʦʪʨʝʙʝ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ. ʊʘʜʘ ʙʠ ʬʫʥʢʮʠʿʘ ʤʦʛʣʘ ʙʠʪʠ 

ʨʝʜʫʢʮʠʿʘ ʛʫʙʠʪʘʢʘ ʘʢʪʠʚʥʝ ʝʥʝʨʛʠʿʝ ʫ ʤʨʝʞʠ ʠʣʠ ʨʘʩʪʝʨʝ˂ʝˁʝ ʥʝʢʦʛ ʧʨʘʚʮʘ ʟʘ ʧʨʝʥʦʩ ʝʥʝʨʛʠʿʝ 

ʢʦʿʠ ʿʝ ʧʨʠʤʝ˂ʝʥ ʢʘʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʢʨʠʪʠʯʘʥ ʠ ʧʦʜʣʦʞʘʥ ʧʨʝʦʧʪʝʨʝ˂ʝˁʠʤʘ ʧʦʜ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʦʢʦʣʥʦʩʪʠʤʘ. ʀʧʘʢ, ʟʘ ʧʦʪʨʝʙʝ ʧʨʦʨʘʯʫʥʘ ʩʧʨʦʚʝʜʝʥʠʭ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʫʟʝʪʦ ʿʝ ʜʘ, ʫʧʨʢʦʩ 

ʟʘʩʥʦʚʘʥʦʩʪʠ ʦʚʘʢʚʠʭ ʘʨʛʫʤʝʥʘʪʘ ʫ ʧʨʘʢʪʠʯʥʠʤ ʠʩʢʫʩʪʚʠʤʘ, ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʥʘ 

ʜʫʛʦʨʦʯʥʠʤ ʭʦʨʠʟʦʥʪʠʤʘ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʦʜʚʠʿʘ ʧʨʝʤʘ ʦʧʝʨʘʪʠʚʥʠʤ ʦʛʨʘʥʠʯʝˁʠʤʘ. ʂʘʢʦ 

ʙʠ ʩʝ ʪʘʢʦ ʥʝʰʪʦ ʠʟʙʝʛʣʦ, ʧʨʝʜ ʩʠʩʪʝʤ ʩʝ ʤʦʛʫ ʧʦʩʪʘʚʠʪʠ ʮʠˀʝʚʠ ʢʦʿʝ ʪʨʝʙʘ ʧʦʩʪʠ˂ʠ, ʜʘ ʙʠ ʩʝ 

ʧʦʪʦʤ ʫʪʚʨʜʠʣʠ ʢʦʨʘʮʠ ʢʦʿʝ ʙʠ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʩʧʨʦʚʝʩʪʠ ʜʘ ʙʠ ʩʝ ʜʦ ʦʚʘʢʚʠʭ ʮʠˀʝʚʘ ʜʦʰʣʦ. 

ʇʨʠʪʦʤ ʩʝ ʩʤʘʪʨʘ ʜʘ ˂ʝ ʥʘʙʨʦʿʘʥʝ ʦʧʝʨʘʪʠʚʥʝ ʧʦʪʝʰʢʦ˂ʝ ʙʠʪʠ ʨʝʰʝʥʝ ʧʣʘʥʠʨʘˁʝʤ ʥʘ ʢʨʘ˂ʠʤ 

ʚʨʝʤʝʥʩʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ, ʧʦʧʫʪ ʢʨʘʪʢʦʨʦʯʥʦʛ ʠʣʠ ʩʨʝʜˁʦʨʦʯʥʦʛ. ʆʚʘʢʘʚ ʧʨʠʥʮʠʧ ʿʝ ʟʘʩʥʦʚʘʥ 

ʥʘ ʠʩʪʠʤ ʠʜʝʿʘʤʘ ʢʘʦ ʠ ʜʚʘ ʦʜ ʪʨʠ ʩʮʝʥʘʨʠʿʘ ʟʘ ʜʫʛʦʨʦʯʥʠ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ ʥʘ ʥʠʚʦʫ ɽʚʨʦʧʝ [47]. 

ʇʦ ʪʘʢʚʠʤ ʩʮʝʥʘʨʠʿʠʤʘ ʩʫ ʧʨʦʿʝʢʪʠ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ ʧʨʦʮʝˁʠʚʘʥʠ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʦʩʥʦʚʫ ʫʩʢʣʘʹʝʥʦʩʪʠ ʩʘ ʮʠˀʝʚʠʤʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʧʦ ʧʠʪʘˁʫ ʟʝʣʝʥʝ ʪʨʘʥʟʠʮʠʿʝ. ʉʭʦʜʥʦ ʪʦʤʝ, 

ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʜʘʪʘ ʿʝ ʠʟʨʘʟʦʤ (3.17). 

 ÍÁØὖ ÍÁØὖ ὖ ὖ ὖ ὖ Ȣ (3.17) 

ʋ ʦʚʦʤ ʠʟʨʘʟʫ ʿʝ: 

- PVE ï ʫʢʫʧʥʘ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʩʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʨʝʛʠʿʠ ʧʨʠʢˀʫʯʝʥʠʭ 

ʥʘ 110 kV ʥʘʧʦʥʩʢʠ ʥʠʚʦ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʨʘʜʥʦʤ ʨʝʞʠʤʫ ʟʘ 2034. ʛʦʜʠʥʫ; 

- PVES1, PVES2, PVES3 ï ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʠ ʪʨʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥe ʯʠʿʝ ʩʝ ʧʨʠʢˀʫʯʝˁʝ ʧʣʘʥʠʨʘ 

ʫ ʦʜʘʙʨʘʥʦʤ ʨʝʛʠʦʥʫ, ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʜʘʪʠʤ ʫ [105]; 

- PVEN1, PVEN2 ï ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʠ ʜʚʝ ʬʠʢʪʠʚʥʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥe, ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʠ 

ʣʦʢʘʮʠʿʘ ʠʟʣʦʞʝʥʠʭ ʫ ʧʨʝʪʭʦʜʥʦʤ ʜʝʣʫ ʜʠʩʝʨʪʘʮʠʿʝ, ʧʨʠ ʯʝʤʫ ʥʘʯʠʥ ʧʨʠʢˀʫʯʝˁʘ ʦʚʠʭ 

ʥʦʚʠʭ ʿʝʜʠʥʠʮʘ ʟʘʚʠʩʠ ʦʜ ʩʣʫʯʘʿʘ ʢʦʿʠ ʩʝ ʨʘʟʤʘʪʨʘ ʧʨʠ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʨʘʯʫʥʫ. 

ʉʚʠ ʧʦʜʘʮʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʦʚʦʤ ʦʧʪʠʤʠʟʘʮʠʦʥʦʤ ʧʦʩʪʫʧʢʫ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʥʘ ʦʥʝ ʢʦʿʠ ʩʝ 

ʦʜʥʦʩʝ ʥʘ ʩʪʚʘʨʥʝ ʦʙʿʝʢʪʝ ʯʠʿʝ ʿʝ ʧʨʠʩʫʩʪʚʦ ʧʨʝʜʚʠʹʝʥʦ ʥʘ ʦʩʥʦʚʫ ʜʦʩʪʫʧʥʠʭ ʠʥʬʦʨʤʘʮʠʿʘ ʠ 

ʥʘ ʦʥʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʬʠʢʪʠʚʥʝ ʦʙʿʝʢʪʝ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʠʟʚʨʰʝʥʠʤ ʨʘʟʤʘʪʨʘˁʠʤʘ. 
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ʋ ʩʢʣʘʜʫ ʩʘ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʤ ʯʠʥʠʦʮʠʤʘ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʙʣʝʤʘ, ʥʘʢʦʥ ʧʨʝʮʠʟʠʨʘˁʘ 

ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʦʜʨʝʜʠʪʠ ʠ ʨʝʣʘʮʠʿʝ ʢʦʿʝ ʚʣʘʜʘʿʫ ʠʟʤʝʹʫ ʧʨʦʤʝʥˀʠʚʠʭ ʠ 

ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʨʝʰʝˁʘ ʤʦʨʘʿʫ ʟʘʜʦʚʦˀʠʪʠ. ʈʝʣʘʮʠʿʝ ʠ ʦʛʨʘʥʠʯʝˁʘ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ 

ʜʠʩʝʨʪʘʮʠʿʝ ˂ʝ ʙʠʪʠ ʧʦʿʘʰˁʝʥʘ ʥʘ ʥʘʨʝʜʥʠʤ ʩʪʨʘʥʠʮʘʤʘ. ʉʚʘʢʦ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ ʢʦʿʝ 

ʿʝ ʘʥʘʣʠʟʠʨʘʥʦ ʧʦʜʨʘʟʫʤʝʚʘ ʠʟʛʨʘʜˁʫ ʿʝʜʥʦʛ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ 110 kV ʠʟʤʝʹʫ ʜʚʘ ʧʦʩʪʦʿʝ˂ʘ 

ʯʚʦʨʘ. ʂʘʢʦ ʙʠ ʩʝ ʥʦʚʠ ʝʣʝʤʝʥʪ ʦʙʫʭʚʘ˂ʝʥ ʨʝʰʝˁʝʤ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ ʫʢʣʦʧʠʦ ʫ ʤʨʝʞʫ, ʙʠʣʦ 

ʿʝ ʧʦʪʨʝʙʥʦ ʨʘʩʧʦʣʘʛʘʪʠ ʠ ˁʝʛʦʚʠʤ ʧʘʨʘʤʝʪʨʠʤʘ. ʉʘʛʣʘʩʥʦ ʪʝʥʜʝʥʮʠʿʘʤʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʫʦʯʠʪʠ 

ʫ [105], ʟʘ ʪʦ ʩʫ ʫʩʚʦʿʝʥʠ ʧʘʨʘʤʝʪʨʠ ʪʠʧʠʯʥʦʛ ʜʘʣʝʢʦʚʦʜʘ AlĻe 240/40 mm2 (ʘʣʫʤʠʥʠʿʫʤʩʢʠ 

ʧʨʦʚʦʜʥʠʢ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ 240 mm2, ʦʿʘʯʘʥ ʯʝʣʠʯʥʠʤ ʥʦʩʘʯʝʤ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ 40 mm2). 

ʆʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʿʝ ʙʘʟʠʨʘʥʘ ʥʘ ʪʦʤʝ ʰʪʦ ʩʝ ʧʨʦʿʝʢʪʠ ɸʢʮʠʦʥʘʨʩʢʦʛ ʜʨʫʰʪʚʘ Ăɽʣʝʢʪʨʦʤʨʝʞʘ 

ʉʨʙʠʿʝῤ ʢʦʿʠ ʫʢˀʫʯʫʿʫ ʠʟʛʨʘʜˁʫ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ 110 kV ʥʘʿʚʝ˂ʠʤ ʜʝʣʦʤ ʫʢʣʘʧʘʿʫ ʫ ʪʘʿ ʦʧʠʩ. 

ʉʘʤʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʩʝ ʨʘʯʫʥʘ ʪʘʢʦ ʰʪʦ ʩʝ ʥʘ ʤʦʜʝʣʫ ʬʦʨʤʠʨʘʥʦʤ ʟʘ ʨʘʜʥʠ ʨʝʞʠʤ 

ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ 2034. ʛʦʜʠʥʝ ʩʧʨʦʚʝʜʝ ʧʨʦʨʘʯʫʥ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ. ʊʘʿ ʧʦʩʪʫʧʘʢ ʿʝ 

ʟʘʩʥʦʚʘʥ ʥʘ ʨʝʜʫʢʮʠʿʠ ʫʢʫʧʥʠʭ ʪʨʦʰʢʦʚʘ ʛʝʥʝʨʠʩʘˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʦʙʫʭʚʘ˂ʝʥʦʤ ʜʝʣʫ 

ʤʨʝʞʝ. ʋ ʧʨʦʨʘʯʫʥʠʤʘ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʿʝ ʧʨʦʠʟʚʦʜˁʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ 

ʚʠʰʝʩʪʨʫʢʦ ʿʝʬʪʠʥʠʿʘ ʦʜ ʧʨʦʠʟʚʦʜˁʝ ʝʥʝʨʛʠʿʝ ʫ ʜʨʫʛʠʤ ʪʠʧʦʚʠʤʘ ʠʟʚʦʨʘ. ʆʚʠʤʝ ʿʝ ʦʩʠʛʫʨʘʥʘ 

ʤʘʢʩʠʤʘʣʥʘ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ, ʙʝʟ ʥʘʨʫʰʘʚʘˁʘ ʩʠʩʪʝʤʩʢʠʭ ʦʛʨʘʥʠʯʝˁʘ. 

ʆʚʘ ʦʛʨʘʥʠʯʝˁʘ ʩʫ ʩʝ ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ ʦʜʥʦʩʠʣʘ ʥʘ ʦʧʪʝʨʝ˂ʝˁʘ ʨʘʟʣʠʯʠʪʠʭ ʝʣʝʤʝʥʘʪʘ ʤʨʝʞʝ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʩʘʤʦʛ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʿʝ ʦʚʘʿ ʧʨʦʨʘʯʫʥ ʨʘʹʝʥ, ʪʨʝʙʘ ʧʦ˂ʠ ʦʜ ʪʦʛʘ ʜʘ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ 

ʜʦʚʦˀʥʫ ʧʨʝʮʠʟʥʦʩʪ ʠ ʤʘʢʩʠʤʘʣʥʫ ʝʬʠʢʘʩʥʦʩʪ ʧʨʦʮʝʩʘ ʦʙʝʟʙʝʹʫʿʝ DC ʧʨʦʨʘʯʫʥ ʪʦʢʦʚʘ ʩʥʘʛʘ. 

ʀʘʢʦ ʩʝ ʤʦʨʘ ʧʨʠʟʥʘʪʠ ʜʘ ʢʦʨʠʰ˂ʝˁʝ ʦʚʝ ʤʝʪʦʜʝ ʨʘʯʫʥʘˁʘ ʪʦʢʦʚʘ ʩʥʘʛʘ ʧʦ ʛʨʘʥʘʤʘ ʧʦʚʣʘʯʠ 

ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʘʧʨʦʢʩʠʤʘʮʠʿʝ, ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʠ ʜʘ ʩʝ ʦʚʘ ʤʝʪʦʜʘ ʩʤʘʪʨʘ ʚʝʦʤʘ ʿʝʜʥʦʩʪʘʚʥʦʤ, 

ʧʨʠʣʘʛʦʜˀʠʚʦʤ ʠ ʨʦʙʫʩʥʦʤ, ʪʝ ʜʘ ʩʝ ʯʝʩʪʦ ʢʦʨʠʩʪʠ ʟʘ ʪʝʭʥʦ-ʝʢʦʥʦʤʩʢʝ ʘʥʘʣʠʟʝ ʩʠʩʪʝʤʘ. ʇʦʨʝʜ 

ʪʦʛʘ, ʧʨʠʤʝˁʫʿʝ ʩʝ ʠ ʟʘ ʦʜʣʫʢʝ ʚʝʟʘʥʝ ʟʘ ʘʥʛʘʞʦʚʘˁʝ ʝʣʝʢʪʨʘʥʘ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ [138]. ʆʚʦ 

ʿʝ ʧʦʩʣʫʞʠʣʦ ʢʘʦ ʦʧʨʘʚʜʘˁʝ ʟʘ ʫʩʚʘʿʘˁʝ ʦʚʝ ʤʝʪʦʜʝ ʧʨʦʨʘʯʫʥʘ. ɽʚʝʥʪʫʘʣʥʝ ʥʝʧʨʝʮʠʟʥʦʩʪʠ ʜʦ 

ʢʦʿʠʭ ʢʦʨʠʰ˂ʝˁʝ ʦʚʝ ʤʝʪʦʜʝ ʤʦʞʝ ʜʦʚʝʩʪʠ ʩʫ ʩʤʘʪʨʘʥʝ ʜʦʧʫʩʪʠʚʠʤ. ʊʘʢʚʦ ʨʝʟʦʥʦʚʘˁʝ ʧʦʩʪʘʿʝ 

ʿʦʰ ʿʘʩʥʠʿʝ ʘʢʦ ʩʝ ʫʚʘʞʠ ʠ ʪʦ ʜʘ ʩʫ ʦʚʠ ʧʨʦʨʘʯʫʥʠ ʨʘʹʝʥʠ ʟʘ ʧʦʪʨʝʙʝ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ 

ʨʘʟʚʦʿʘ ʤʨʝʞʝ, ʰʪʦ ʿʝ ʧʦʩʪʫʧʘʢ ʢʦʿʠ ʧʨʝʚʘʩʭʦʜʥʦ ʠʤʘ ʠʥʜʠʢʘʪʠʚʥʠ ʢʘʨʘʢʪʝʨ. 

ʂʘʢʦ ʙʠ ʩʝ ʧʨʫʞʠʦ ʧʦʪʧʫʥʠ ʫʚʠʜ ʫ ʜʠʤʝʥʟʠʿʝ ʥʘʯʠˁʝʥʠʭ ʫʧʨʦʰ˂ʝˁʘ, ʙʠ˂ʝ ʥʘʚʝʜʝʥʝ ʦʩʥʦʚʥʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʿʝ ʦʜʣʠʢʫʿʫ DC ʧʨʦʨʘʯʫʥ ʪʦʢʦʚʘ ʩʥʘʛʘ ʫ ʩʠʩʪʝʤʫ: 

- ʩʤʘʪʨʘ ʩʝ ʜʘ ʩʫ ʪʦʢʦʚʠ ʘʢʪʠʚʥʠʭ ʩʥʘʛʘ ʧʨʝʢʦ ʜʘʣʝʢʦʚʦʜʘ ʫ ʩʠʩʪʝʤʫ ʚʠʰʝʩʪʨʫʢʦ ʚʝ˂ʠ ʦʜ 

ʪʦʢʦʚʘ ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʛʘ, ʪʝ ʜʘ ʩʝ ʪʦʢʦʚʠ ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʛʘ ʤʦʛʫ ʟʘʥʝʤʘʨʠʪʠ; 

- ʩʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʨʝʘʢʪʘʥʩʘ ʚʠʩʦʢʦʥʘʧʦʥʩʢʠʭ ʚʦʜʦʚʘ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʠʰʝʩʪʨʫʢʦ ʚʝ˂ʘ 

ʦʜ ˁʠʭʦʚʝ ʦʪʧʦʨʥʦʩʪʠ, ʪʝ ʜʘ ʩʝ ˁʠʭʦʚʘ ʦʪʧʦʨʥʦʩʪ ʤʦʞʝ ʟʘʥʝʤʘʨʠʪʠ; 

- ʩʤʘʪʨʘ ʩʝ ʜʘ ʩʫ ʬʘʟʥʠ ʧʦʤʝʨʘʿʠ ʥʘʧʦʥʘ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʯʚʦʨʦʚʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ 

ʩʠʩʪʝʤʫ ʚʝʦʤʘ ʤʘʣʠ; 

- ʩʭʦʜʥʦ ʪʦʤʝ ʰʪʦ ʩʝ ʟʘʥʝʤʘʨʫʿʫ ʪʦʢʦʚʠ ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʛʘ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʩʫ ʧʘʜʦʚʠ ʥʘʧʦʥʘ 

ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʯʚʦʨʦʚʘ ʫ ʩʠʩʪʝʤʫ ʚʝʦʤʘ ʤʘʣʠ, ʪʝ ʩʝ ʫʟʠʤʘ ʜʘ ʿʝ ʚʨʝʜʥʦʩʪ ʥʘʧʦʥʘ ʫ 

ʩʚʠʤ ʯʚʦʨʦʚʠʤʘ ʠʜʝʥʪʠʯʥʘ ʠ ʿʝʜʥʘʢʘ ʿʝʜʥʦʿ ʨʝʣʘʪʠʚʥʦʿ ʿʝʜʠʥʠʮʠ. 

ʆʩʥʦʚʫ ʟʘ ʚʨʰʝˁʝ DC ʧʨʦʨʘʯʫʥʘ ʪʦʢʦʚʘ ʩʥʘʛʘ ʧʨʝʜʩʪʘʚˀʘ ʠʟʨʘʟ (3.18), ʫ ʢʦʤʝ ʿʝ ʩʘ Nļv ʦʟʥʘʯʝʥ 

ʫʢʫʧʘʥ ʙʨʦʿ ʯʚʦʨʦʚʘ ʫ ʤʨʝʞʠ, ʜʦʢ ʩʝ i ʠ k ʦʜʥʦʩʠ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʯʚʦʨʦʚʘ ʫ ˁʦʿ. 
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ὖ ὄ Ͻ‏ ‏

é

Ȣ (3.18) 

ʇʦʨʝʜ ʪʦʛʘ, ʩʘ Pi ʿʝ ʦʙʝʣʝʞʝʥʘ ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʩʥʘʛʘ ʢʦʿʝ ʩʝ ʩʪʠʯʫ ʫ ʯʚʦʨʫ i, ʩʘ Bik ʩʫʩʮʝʧʪʘʥʩʝ 

ʝʢʚʠʚʘʣʝʥʪʥʠʭ ʛʨʘʥʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ i ʠ k, ʘ ʩʘ ŭi ʠ ŭk ʬʘʟʥʠ ʩʪʘʚʦʚʠ ʥʘʧʦʥʘ ʫ ʦʚʠʤ ʯʚʦʨʦʚʠʤʘ. 

ʆʚʦ ʿʝ ʠʟʨʘʟ ʢʦʿʠ ʩʝ ʜʦʙʠʿʘ ʥʘʢʦʥ ʰʪʦ ʩʝ ʫʚʘʞʝ ʩʚʝ ʧʨʝʪʧʦʩʪʘʚʢʝ ʥʘʚʝʜʝʥʝ ʫ ʧʨʝʪʭʦʜʥʦʿ ʣʠʩʪʠ, 

ʧʦʧʫʪ ʦʥʝ ʧʨʝʤʘ ʢʦʿʦʿ ʩʫ ʬʘʟʥʠ ʧʦʤʝʨʘʿʠ ʩʪʘʚʦʚʘ ʥʘʧʦʥʘ ʚʝʦʤʘ ʤʘʣʠ, ʰʪʦ ʧʦʩʣʝʜʠʯʥʦ ʜʦʚʦʜʠ 

ʜʦ ʪʦʛʘ ʜʘ ʩʝ ʧʨʦʚʦʜʥʦʩʪʠ ʛʨʘʥʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʥʝ ʫʟʠʤʘʿʫ ʫ ʨʘʟʤʘʪʨʘˁʝ.  

ʂʦʨʠʰ˂ʝˁʝ ʧʨʦʨʘʯʫʥʘ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ ʥʘʤʝ˂ʝ ʠ ʩʠʩʪʝʤʩʢʘ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ ʥʝ ʩʤʝʿʫ 

ʙʠʪʠ ʥʘʨʫʰʝʥʘ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ, ʧʦʜ ʪʠʤ ʦʛʨʘʥʠʯʝˁʠʤʘ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʪʝʨʤʠʯʢʘ ʦʛʨʘʥʠʯʝˁʘ 

ʚʦʜʦʚʘ ʠ ʤʘʢʩʠʤʘʣʥʝ ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʝ ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʿʝʜʠʥʠʮʘ. ʋʢʦʣʠʢʦ ʩʝ ʩʘ I ik ʦʙʝʣʝʞʠ ʪʦʢ 

ʩʪʨʫʿʝ ʢʨʦʟ ʜʘʣʝʢʦʚʦʜ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ i ʠ k, ʘ ʩʘ Pg,i ʩʥʘʛʘ ʛʝʥʝʨʠʩʘˁʘ ʫ ʯʚʦʨʫ i, ʜʦʣʘʟʠ ʩʝ ʜʦ 

ʠʟʨʘʟʘ (3.19ʘ) ʠ (3.19ʙ), ʢʦʿʠ ʫʿʝʜʥʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠ ʦʛʨʘʥʠʯʝˁʘ ʦʚʦʛ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʮʝʩʘ. 

 Ὅ Ὅ ȟὍ Ὅ ȟ  (3.19ʘ) 

 ὖȟ ὖȟ ὖȟ Ȣ (3.19ʙ) 

ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ, ʧʨʚʦ ʦʜ ʦʚʘ ʜʚʘ ʦʛʨʘʥʠʯʝˁʘ ʿʝ ʜʝʬʠʥʠʩʘʥʦ ʫ ʦʙʘ ʩʤʝʨʘ ʪʦʢʘ ʩʥʘʛʝ ʧʦ 

ʚʦʜʫ, ʰʪʦ ʠ ʿʝʩʪʝ ʣʦʛʠʯʥʦ, ʧʦʰʪʦ ʚʦʜ ʥʝ ʩʤʝ ʙʠʪʠ ʧʨʝʦʧʪʝʨʝ˂ʝʥ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʤʝʨ ʪʦʢʘ ʩʥʘʛʝ. 

ʇʦʨʝʜ ʪʦʛʘ ʰʪʦ ʿʝ ʠʟʙʦʨ DC ʧʨʦʨʘʯʫʥʘ ʪʦʢʦʚʘ ʩʥʘʛʘ ʥʘʯʠˁʝʥ ʜʘ ʙʠ ʩʝ ʜʦʧʨʠʥʝʣʦ ʝʬʠʢʘʩʥʦʩʪʠ 

ʧʦʩʪʫʧʢʘ ʙʝʟ ʥʝʜʦʧʫʩʪʠʚʦʛ ʫʛʨʦʞʘʚʘˁʘ ʧʦʫʟʜʘʥʦʩʪʠ ˁʝʛʦʚʠʭ ʨʝʟʫʣʪʘʪʘ, ʪʘʢʦʹʝ ʿʝ ʜʦʚʝʦ ʠ ʜʦ 

ʪʦʛʘ ʜʘ ʧʨʦʙʣʝʤ ʢʦʿʠ ʪʨʝʙʘ ʨʝʰʠʪʠ ʧʦʩʪʘʥʝ ʣʠʥʝʘʨʘʥ. ʉʭʦʜʥʦ ʪʦʤʝ, ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʿʝ 

ʦʜʘʙʨʘʥʘ ʧʦʟʥʘʪʘ ʪʝʭʥʠʢʘ ʤʝʰʦʚʠʪʦʛ ʮʝʣʦʙʨʦʿʥʦʛ ʣʠʥʝʘʨʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ (ʝʥʛ. MILP). ʊʘ 

ʤʝʪʦʜʘ ʿʝ ʩʤʘʪʨʘʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʦʤ ʟʘ ʧʨʠʤʝʥʫ ʥʘ ʦʚʦʤ ʩʣʫʯʘʿʫ ʟʙʦʛ ʧʦʛʦʜʥʦʩʪʠ ʢʦʿʝ ʥʫʜʠ, ʢʘʦ 

ʰʪʦ ʩʫ ʙʨʟʘ ʢʦʥʚʝʨʛʝʥʮʠʿʘ ʠ ʧʦʫʟʜʘʥʦ ʥʘʣʘʞʝˁʝ ʛʣʦʙʘʣʥʦʛ ʦʧʪʠʤʫʤʘ ʧʨʦʙʣʝʤʘ [139]. 

ʂʘʢʦ ʙʠ ʩʝ ʦʚʘʢʦ ʜʝʬʠʥʠʩʘʥ ʧʨʦʙʣʝʤ ʤʦʛʘʦ ʨʝʰʠʪʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ, ʙʠʣʦ ʿʝ ʥʝʦʧʭʦʜʥʦ 

ʥʘ˂ʠ ʩʦʬʪʚʝʨʩʢʠ ʘʣʘʪ ʢʦʿʠ ʧʦʜʨʞʘʚʘ ʨʝʰʘʚʘˁʝ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʟʘʜʘʪʘʢʘ ʫʟ ʧʦʤʦ˂ ʤʝʰʦʚʠʪʦʛ 

ʮʝʣʦʙʨʦʿʥʦʛ ʣʠʥʝʘʨʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ. ɿʘ ʦʚʝ ʧʦʪʨʝʙʝ ʿʝ ʦʚʜʝ ʦʜʘʙʨʘʥ ʧʨʦʛʨʘʤʩʢʠ ʧʘʢʝʪ GAMS 

(ʝʥʛ. General Algebraic Modeling System). ʆʚʘʿ ʘʣʘʪ ʧʨʫʞʘ ʚʝʣʠʢʠ ʙʨʦʿ ʦʧʮʠʿʘ ʟʘ ʨʝʰʘʚʘˁʝ ʢʘʢʦ 

ʫʦʧʰʪʝʥʠʭ ʧʨʦʙʣʝʤʘ, ʪʘʢʦ ʠ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤʘ ʠʟ ʜʦʤʝʥʘ ʝʥʝʨʛʝʪʠʢʝ [140]. ʊʘʿ ʩʦʬʪʚʝʨʩʢʠ 

ʧʘʢʝʪ ʩʘʜʨʞʠ ʧʨʝʜʝʬʠʥʠʩʘʥʝ ʬʫʥʢʮʠʿʝ ʟʘ ʨʝʰʘʚʘˁʝ ʦʧʪʠʤʠʟʘʮʠʦʥʠʭ ʧʨʦʙʣʝʤʘ ʦʚʦʤ ʤʝʪʦʜʦʤ. 

ʋ ʦʚʦʤ ʩʦʬʪʚʝʨʫ ʿʝ ʟʘʪʦ ʜʦʚʦˀʥʦ ʧʦʩʪʘʚʠʪʠ ʧʨʦʙʣʝʤ ʠ ʧʨʝʮʠʟʠʨʘʪʠ ʜʘ ʛʘ ʿʝ ʧʦʪʨʝʙʥʦ ʨʝʰʠʪʠ 

ʧʦʤʦ˂ʫ ʤʝʰʦʚʠʪʦʛ ʮʝʣʦʙʨʦʿʥʦʛ ʣʠʥʝʘʨʥʦʛ ʧʨʦʛʨʘʤʠʨʘˁʘ, ʜʦʢ ʩʚʝ ʦʩʪʘʣʦ ʨʘʜʝ ʧʨʝʜʝʬʠʥʠʩʘʥʝ 

ʬʫʥʢʮʠʿʝ GAMS ʧʘʢʝʪʘ. ʂʦʜ ʧʦʤʦ˂ʫ ʢʦʛʘ ʿʝ ʨʘʟʤʘʪʨʘʥʠ ʧʨʦʙʣʝʤ ʧʦʩʪʘʚˀʝʥ ʫ GAMS ʧʘʢʝʪʫ 

ʿʝ ʧʨʠʢʘʟʘʥ ʫ ʇʨʠʣʦʛʫ 2 ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʟ ʢʨʘ˂ʝ ʦʙʿʘʰˁʝˁʝ ʥʘʯʠʥʘ ˁʝʛʦʚʦʛ ʬʫʥʢʮʠʦʥʠʩʘˁʘ. 

ʅʘ ʩʘʤʦʤ ʢʨʘʿʫ ʦʚʦʛ ʧʦʪʧʦʛʣʘʚˀʘ, ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʠ ʥʝʢʦʣʠʢʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʯʫʥʘʨʘ ʥʘ ʢʦʤʝ 

ʩʫ ʧʨʦʨʘʯʫʥʠ ʨʘʹʝʥʠ. ʆʚʦ ʿʝ ʧʦʪʨʝʙʥʦ ʟʘʪʦ ʰʪʦ ʧʝʨʬʦʨʤʘʥʩʝ ʦʚʦʛ ʫʨʝʹʘʿʘ ʤʦʛʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ 

ʫʪʠʮʘʪʠ ʥʘ ʚʨʝʤʝ ʢʦʿʝ ʩʝ ʫʪʨʦʰʠ ʧʦ ʿʝʜʥʦʤ ʩʧʨʦʚʝʜʝʥʦʤ ʧʨʦʨʘʯʫʥʫ ʠ ʥʘ ʝʬʠʢʘʩʥʦʩʪ ʯʠʪʘʚʦʛ 

ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʮʝʩʘ. ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʯʫʥʘʨʘ ʢʦʨʠʰ˂ʝʥʦʛ ʟʘ ʧʨʦʨʘʯʫʥʝ ʩʫ: 

- ʧʨʦʮʝʩʦʨ: Intel(R) Core(TM) i7-7500U; 

- ʨʘʤ-ʤʝʤʦʨʠʿʘ: 8 GB SSD. 
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3.5. ʇʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʧʦʩʪʫʧʢʘ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ 

ʅʘʢʦʥ ʰʪʦ ʿʝ ʦʙʿʘʰˁʝʥʘ ʧʨʦʮʝʜʫʨʘ ʢʦʿʘ ʿʝ ʠʩʢʦʨʠʰ˂ʝʥʘ ʟʘ ʚʨʰʝˁʝ ʞʝˀʝʥʠʭ ʧʨʦʨʘʯʫʥʘ, ʤʦʞʝ 

ʩʝ ʧʨʝ˂ʠ ʥʘ ʜʝʬʠʥʠʩʘˁʝ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʨʘʹʝʥʠʭ ʘʥʘʣʠʟʘ, ʘ 

ʧʦʪʦʤ ʠ ʥʘ ʧʨʝʟʝʥʪʘʮʠʿʫ ʪʠʭ ʨʝʟʫʣʪʘʪʘ. ʈʝʟʫʣʪʘʪʠ ˂ʝ ʙʠʪʠ ʧʨʠʢʘʟʘʥʠ ʫ ʜʚʝ ʬʦʨʤʝ (ʥʫʤʝʨʠʯʢʦʿ 

ʠ ʛʨʘʬʠʯʢʦʿ). ʅʫʤʝʨʠʯʢʘ ʬʦʨʤʘ ˂ʝ ʙʠʪʠ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʘʯʫʥʘˁʫ ʨʘʟʣʠʢʝ ʫ ʩʥʘʟʠ ʧʨʦʠʟʚʦʜˁʝ 

ʝʥʝʨʛʠʿʝ ʫ ʧʦʩʤʘʪʨʘʥʠʤ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʿʝ ʦʧʪʠʤʘʣʥʦ ʦʿʘʯʘˁʝ ʩʠʩʪʝʤʘ ʫ 

ʧʦʛʦʥʫ ʠ ʢʘʜʘ ʧʨʝʜʣʦʞʝʥʦʛ ʦʿʘʯʘˁʘ ʥʝʤʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʛʨʘʬʠʯʢʦ ʧʨʝʜʩʪʘʚˀʘˁʝ ʩʫʛʝʨʠʩʘʥʦʛ 

ʧʨʦʿʝʢʪʘ ʫʢˀʫʯʫʿʝ ʤʦʜʠʬʠʢʘʮʠʿʫ ʤʘʧʝ ʢʦʿʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.2, ʪʘʢʦ ʜʘ ˂ʝ ʥʘ ʠʟʤʝˁʝʥʦ ʿ

ʤʘʧʠ ʙʠʪʠ ʧʨʠʢʘʟʘʥ ʠ ʧʨʝʜʦʞʝʥʠ ʧʨʦʿʝʢʘʪ. ʆʚʠʤʝ ʩʝ ʦʙʝʟʙʝʹʫʿʝ ʿʝʜʥʦʩʪʘʚʥʠʿʠ ʫʚʠʜ ʫ ʪʦ ʢʦʿʠ 

ʙʠ ʧʨʘʚʮʠ ʟʘ ʧʨʝʥʦʩ ʝʥʝʨʛʠʿʝ ʤʦʛʣʠ ʙʠʪʠ ʚʠʩʦʢʦ ʦʧʪʝʨʝ˂ʝʥʠ ʫ ʩʠʪʫʘʮʠʿʠ ʫ ʢʦʿʦʿ ʧʨʝʜʣʦʞʝʥʦʛ 

ʚʦʜʘ ʥʝ ʙʠ ʙʠʣʦ. ʊʘʢʦʹʝ ʩʝ ʧʨʫʞʘ ʤʦʛʫ˂ʥʦʩʪ ʫʚʠʹʘˁʘ ʧʦʚʝʟʘʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʦʛ ʥʦʚʦʛ ʚʦʜʘ ʩʘ 

ʦʙʣʘʰ˂ʫ ʢʦʿʘ ʿʝ ʦʟʥʘʯʝʥʘ ʢʘʦ ʥʘʿʧʦʛʦʜʥʠʿʘ ʟʘ ʨʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ. 

ʇʦʜʩʝ˂ʘˁʘ ʨʘʜʠ, ʧʨʚʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʫʯʘʿ ʧʦʜʨʘʟʫʤʝʚʘʦ ʿʝ ʩʠʪʫʘʮʠʿʫ ʫ ʢʦʿʦʿ ʩʫ ʦʙʝ ʬʠʢʪʠʚʥʝ 

ʝʣʝʢʪʨʘʥʝ, ʢʨʝʠʨʘʥʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʫʨʘʹʝʥʝ ʘʥʘʣʠʟʝ ʧʦʪʝʥʮʠʿʘʣʘ, ʙʠʣʝ ʧʨʠʢˀʫʯʝʥʝ 

ʨʘʜʠʿʘʣʥʦ ʥʘ ʯʚʦʨ 33. ʆʚʜʝ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʧʦʤʝʥʫʪʠ ʜʘ, ʠʘʢʦ ʩʝ ʦʚʘʢʘʚ ʩʣʫʯʘʿ ʤʦʞʝ ʫʯʠʥʠʪʠ 

ʥʝʨʝʘʣʥʠʤ, ʟʘʪʦ ʰʪʦ ʥʘʯʠʥ ʧʨʠʢˀʫʯʝˁʘ ʝʣʝʢʪʨʘʥʝ ʜʝʬʠʥʠʰʝ ʦʧʝʨʘʪʦʨ ʩʠʩʪʝʤʘ, ʦʚʘ ʘʥʘʣʠʟʘ 

ʤʦʞʝ ʩʣʫʞʠʪʠ ʙʘʰ ʦʧʝʨʘʪʦʨʫ ʢʘʦ ʦʧʨʘʚʜʘˁʝ ʟʘ ʠʟʙʝʛʘʚʘˁʝ ʨʘʟʤʘʪʨʘʥʦʛ ʥʘʯʠʥʘ ʧʨʠʢˀʫʯʝˁʘ. 

ʉʭʦʜʥʦ ʪʦʤʝ, ʘʥʘʣʠʟʘ ʤʦʞʝ ʙʠʪʠ ʧʦʩʤʘʪʨʘʥʘ ʠ ʢʘʦ ʧʦʜʣʦʛʘ ʟʘ ʰʪʦ ʣʘʢʰʝ ʦʜʨʝʹʠʚʘˁʝ ʥʘʯʠʥʘ 

ʧʨʠʢˀʫʯʝˁʘ ʢʦʿʠ ʙʠ ʧʨʫʞʠʦ ʤʦʛʫ˂ʥʦʩʪ ʝʚʘʢʫʘʮʠʿʝ ʝʥʝʨʛʠʿʝ ʠʟ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʙʝʟ ʫʛʨʦʞʘʚʘˁʘ 

ʧʨʠʣʠʢʘ ʫ ʤʨʝʞʠ. ɿʘ ʦʚʘʿ ʩʣʫʯʘʿ, ʧʨʝʜʣʦʞʝʥʦʤ ʤʝʪʦʜʦʤ ʿ ʝ ʫʪʚʨʹʝʥʦ ʜʘ ʙʠ ʩʝ ʦʧʪʠʤʘʣʥʦ ʦʿʘʯʘˁʝ 

ʩʠʩʪʝʤʘ ʦʛʣʝʜʘʣʦ ʫ ʜʦʜʘʚʘˁʫ ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ 18 ʠ 33. ʊʘʿ ʜʘʣʝʢʦʚʦʜ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥ 

ʮʨʚʝʥʦʤ ʣʠʥʠʿʦʤ ʥʘ ʉʣʠʮʠ 3.21. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ, ʧʨʝʜʣʦʞʝʥʠ ʜʘʣʝʢʦʚʦʜ ʧʨʝʜʩʪʘʚˀʘ 

ʥʦʚʠ ʧʨʘʚʘʮ ʟʘ ʧʣʘʩʤʘʥ ʝʥʝʨʛʠʿʝ ʦʜ ʯʚʦʨʘ ʥʘ ʢʦʿʠ ʩʫ ʨʘʜʠʿʘʣʥʦ ʧʨʠʢˀʫʯʝʥʝ ʜʚʝ ʥʦʚʝ ʝʣʝʢʪʨʘʥʝ 

(ʫʟ ʨʘʥʠʿʝ ʧʦʩʪʦʿʝ˂ʫ ɺɽ ɹʘʰʘʠʜ) ʧʨʝʤʘ ʦʩʪʘʪʢʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʫ ʨʝʛʠʦʥʫ ʦʜ ʠʥʪʝʨʝʩʘ.  

  

ʉʣʠʢʘ 3.21. ʇʨʠʢʘʟ ʧʨʝʜʣʦʞʝʥʦʛ ʦʿʘʯʘˁʘ ʟʘ ʧʨʚʠ ʩʣʫʯʘʿ ï ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ. 



56 

 

ɼʘ ʙʠ ʩʝ ʙʦˀʝ ʤʦʛʘʦ ʨʘʟʫʤʝʪʠ ʝʬʝʢʘʪ ʜʦʜʘʚʘˁʘ ʧʨʝʜʣʦʞʝʥʦʛ ʜʘʣʝʢʦʚʦʜʘ ʫ ʤʨʝʞʫ, ʧʦʪʨʝʙʥʦ ʿʝ 

ʨʘʟʤʦʪʨʠʪʠ ʥʫʤʝʨʠʯʢʝ ʠʟʥʦʩʝ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ ʤʨʝʞʝ. 

ʇʦʜʩʝ˂ʘˁʘ ʨʘʜʠ, ʦʚʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʫʩʚʦʿʝʥʝ ʢʘʦ ʢʨʠʪʝʪʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʧʨʝʤʘ ʢʦʿʦʿ ʩʫ ʤʦʛʫ˂ʘ 

ʨʝʰʝˁʘ ʨʘʥʛʠʨʘʥʘ. ʆʚʜʝ ʙʠ ʪʨʝʙʘʣʦ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʙʠ ʙʝʟ ʙʠʣʦ ʢʘʢʚʠʭ ʦʿʘʯʘˁʘ, ʦʜʥʦʩʥʦ ʥʦʚʠʭ 

ʧʨʦʿʝʢʘʪʘ, ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʨʝʛʠʦʥʫ ʤʦʛʣʝ ʜʘ ʨʘʜʝ ʫʢʫʧʥʦʤ ʩʥʘʛʦʤ ʦʜ 337,6 MW. 

ʆʚʘ ʩʥʘʛʘ ʘʥʛʘʞʦʚʘˁʘ, ʫ ʨʘʜʥʦʤ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ, ʛʘʨʘʥʪʫʿʝ ʠʟʙʝʛʘʚʘˁʝ ʧʨʦʙʣʝʤʘ 

ʫ ʚʝʟʠ ʩʘ ʧʨʝʦʧʪʝʨʝ˂ʝˁʠʤʘ ʜʘʣʝʢʦʚʦʜʘ ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʤʨʝʞʠ. ɽʣʝʢʪʨʘʥʝ ɹʣʦʢ ɺʠʥʜ 1 ʠ ʊʦʨʘʢ 

(ʤʦʜʝʣʦʚʘʥʝ ʩʭʦʜʥʦ [105]) ʩʫ ʙʠʣʝ ʘʥʛʘʞʦʚʘʥʝ ʩʥʘʛʘʤʘ ʢʦʿʝ ʩʫ ʿʝʜʥʘʢʝ ˁ ʠʭʦʚʠʤ ʠʥʩʪʘʣʠʩʘʥʠʤ 

ʩʥʘʛʘʤʘ, ʦʜʥʦʩʥʦ ʩʘ 30 ʠ 120 MW, ʨʝʩʧʝʢʪʠʚʥʦ. ʉʘʤʠʤ ʪʠʤ, ʿʘʩʥʦ ʿʝ ʜʘ ʜʦ ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ 

ʟʘ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ ʜʦʣʘʟʠ ʥʘ ʚʦʜʦʚʠʤʘ ʢʦʿʠ ʩʣʫʞʝ ʟʘ ʧʣʘʩʤʘʥ ʝʥʝʨʛʠʿʝ ʠʟ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʢʦʿʝ 

ʩʫ ʧʨʠʢˀʫʯʝʥʝ ʫ ʯʚʦʨʫ 33. ɿʙʠʨʥʘ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʪʠʭ ʝʣʝʢʪʨʘʥʘ ʿʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʠʟʥʦʩʠʣʘ 

274 MW. ʂʘʢʦ ʿʝ ʧʨʝʦʩʪʘʣʘ ʩʥʘʛʘ ʢʦʿʦʤ ʩʝ ʝʥʝʨʛʠʿʘ ʤʦʞʝ ʧʨʦʠʟʚʦʜʠʪʠ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʠʟʥʦʩʠʣʘ 

187,6 MW, ʙʠʣʦ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʙʝʟ ʦʿʘʯʘˁʘ ʫ ʩʠʩʪʝʤʫ ʦʚʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʤʦʨʘʣʝ ʨʘʜʠʪʠ ʩʥʘʛʦʤ 

ʿʝʜʥʘʢʦʤ 68,5% ʩʚʦʿʠʭ ʢʘʧʘʮʠʪʝʪʘ. ʆʚʦ ʙʠ ʜʦʚʝʣʦ ʜʦ ʩʤʘˁʝˁʘ ʧʨʦʬʠʪʘ ʢʦʿʠ ʙʠ ʠʥʚʝʩʪʠʪʦʨʠ ʫ 

ʝʣʝʢʪʨʘʥʝ ʤʦʛʣʠ ʦʯʝʢʠʚʘʪʠ. ʉʘʤʠʤ ʪʠʤ ʙʠ ʩʝ ʧʨʦʜʫʞʠʦ ʧʝʨʠʦʜ ʦʪʧʣʘʪʝ ʧʦʯʝʪʥʠʭ ʠʥʚʝʩʪʠʮʠʿʘ 

ʫ ʦʚʝ ʢʘʧʘʮʠʪʝʪʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʜʦʜʘʚʘˁʝʤ ʦʧʪʠʤʘʣʥʦʛ ʦʿʘʯʘˁʘ (ʥʦʚʦʛ ʚʦʜʘ ʦʜ ʯʚʦʨʘ 18 ʜʦ 

ʯʚʦʨʘ 33), ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʠʭ ʫ ʯʚʦʨʫ 33 ʨʘʩʪʝ ʜʦ ʚʨʝʜʥʦʩʪʠ ʢʦʿʘ 

ʿʝ ʿʝʜʥʘʢʘ ˁʠʭʦʚʦʿ ʠʥʩʪʘʣʠʩʘʥʦʿ ʩʥʘʟʠ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʧʦʙʦˀʰʘˁʝ ʿʘʩʥʠʿʝ ʧʨʠʢʘʟʘʣʦ, ʬʦʨʤʠʨʘʥ 

ʿʝ ʠ ʛʨʘʬʠʢ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 3.22. ʅʘ ˁʝʤʫ ʮʨʚʝʥʘ ʙʦʿʘ ʦʟʥʘʯʘʚʘ ʠʟʥʦʩʝ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ 

ʝʣʝʢʪʨʘʥʘ ʧʨʝ ʥʝʛʦ ʰʪʦ ʿʝ ʥʦʚʠ ʚʦʜ ʫʙʘʯʝʥ ʫ ʩʠʤʫʣʘʮʠʿʫ, ʘ ʟʝʣʝʥʘ ʙʦʿʘ ʠʟʥʦʩʝ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ 

ʜʦʙʠʿʝʥʠʭ ʥʘʢʦʥ ʰʪʦ ʿʝ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝˁʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʦ. ʇʦʪʨʝʙʥʦ ʝʿ ʥʘʧʦʤʝʥʫʪʠ ʠ ʜʘ ʿʝ 

ʫʩʚʦʿʝʥʦ ʜʘ ʩʝ ʧʦʪʨʝʙʥʦ ʩʤʘˁʝˁʝ ʩʥʘʛʘ ʛʝʥʝʨʠʩʘˁʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʹʫʿʝ ʥʘ ʪʨʠ ʝʣʝʢʪʨʘʥʝ 

ʧʨʠʢˀʫʯʝʥʝ ʫ ʯʚʦʨʫ 33 (ɺɽ ɹʘʰʘʠʜ ʠ ʜʚʝ ʬʠʢʪʠʚʥʝ ʝʣʝʢʪʨʘʥʝ). ʅʘ ʜʠʿʘʛʨʘʤʫ ʥʘ ʉʣʠʮʠ 3.22 ʿ ʝ 

ʩʘ Pves3 ʦʟʥʘʯʝʥʘ ʩʥʘʛʘ ɺɽ ɹʘʰʘʠʜ, ʜʦʢ ʩʝ ʦʟʥʘʢʝ Pven1 ʠ Pven2 ʦʜʥʦʩʝ ʥʘ ʬʠʢʪʠʚʥʝ ʝʣʝʢʪʨʘʥʝ. 

ʆʚʜʝ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʥʦʚʠʪʠ ʜʘ, ʫ ʢʦʥʪʝʢʩʪʫ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ, ʦʿʘʯʘˁʘ ʧʨʝʜʣʦʞʝʥʘ 

ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʥʝ ʪʨʝʙʘ ʩʭʚʘʪʘʪʠ ʜʦʩʣʦʚʮʝ. ʊʘʢʦ ʙʠ ʩʫʛʝʨʠʩʘʥʦ ʦʿʘʯʘˁʝ ʧʨʘʚʮʘ ʠʟʤʝʹʫ 

ʯʚʦʨʦʚʘ 18 ʠ 33 ʙʠʣʦ ʤʦʛʫ˂ʝ ʩʭʚʘʪʠʪʠ ʢʘʦ ʧʨʦʿʝʢʘʪ ʠʟʛʨʘʜˁʝ ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ ʦʚʠʭ ʯʚʦʨʦʚʘ, 

ʘʣʠ ʠ ʢʘʦ ʧʨʦʿʝʢʘʪ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʚʦʜʘ ʠʟʤʝʹʫ ʪʠʭ ʯʚʦʨʦʚʘ. ʊʦʢʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ 

ʙʠ ʦʚʘʿ ʜʘʣʝʢʦʚʦʜ ʙʠʦ ʧʨʝʪʚʦʨʝʥ ʫ ʜʚʦʩʠʩʪʝʤʩʢʠ, ʯʠʤʝ ʙʠ ʩʝ ʤʦʛʣʠ ʧʦʩʪʠ˂ʠ ʧʦʜʿʝʜʥʘʢʦ ʜʦʙʨʠ 

ʝʬʝʢʪʠ ʧʦ ʧʠʪʘˁʫ ʧʦʚʝ˂ʘˁʘ ʧʨʝʥʦʩʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦʤ ʧʨʘʚʮʫ. 

  

ʉʣʠʢʘ 3.22. ʇʦʨʝʹʝˁʝ ʩʥʘʛʘ ʛʝʥʝʨʠʩʘˁʘ ʟʘ ʧʨʚʠ ʩʣʫʯʘʿ ï ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ. 
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ʇʦʨʝʜ ʪʦʛʘ ʰʪʦ ʿʝ ʧʨʝʜʣʦʛ ʦʿʘʯʘˁʘ ʜʦʧʨʠʥʝʦ ʧʦʚʝ˂ʘʚʘˁʫ ʤʦʛʫ˂ʥʦʩʪʠ ʧʣʘʩʤʘʥʘ ʝʥʝʨʛʠʿʝ ʢʦʿʘ 

ʿʝ ʧʨʦʠʟʚʝʜʝʥʘ ʫ ʧʦʩʤʘʪʨʘʥʠʤ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ, ʪʘʢʦʹʝ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʛʣʘʩʠʪʠ ʠ ʪʦ ʜʘ ʿʝ ʩʘʤ 

ʧʦʩʪʫʧʘʢ ʢʦʿʠʤ ʿʝ ʦʚʘʿ ʧʨʝʜʣʦʛ ʜʦʙʠʿʝʥ ʙʠʦ ʚʝʦʤʘ ʝʬʠʢʘʩʘʥ. ʅʘʠʤʝ, ʯʠʪʘʚ ʧʦʩʪʫʧʘʢ ʿʝ ʟʘʚʨʰʝʥ 

ʟʘ ʩʚʝʛʘ ʥʝʢʦʣʠʢʦ ʩʝʢʫʥʜʠ. ʉʣʠʯʥʦ ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʿʝ ʚʘʞʠʣʦ ʠ ʟʘ ʜʨʫʛʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʫʯʘʿ, 

ʧʨʠ ʯʝʤʫ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʪʘ˂ʠ ʜʘ ʩʫ ʨʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ ʫ ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʨʘʟʣʠʯʠʪʠ 

ʦʜ ʦʥʠʭ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ ʟʘ ʧʨʚʠ ʧʦʩʤʘʪʨʘʥʠ ʩʣʫʯʘʿ. ɹʦˀʘ ʨʘʩʧʦʜʝʣʘ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ, 

ʫʟʨʦʢʦʚʘʥʘ ʪʠʤʝ ʰʪʦ ʿʝ ʚʝ˂ʠ ʢʘʧʘʮʠʪʝʪ ʝʣʝʢʪʨʘʥʘ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʙʠʦ ʧʨʠʢˀʫʯʝʥ ʫ ʯʚʦʨʫ 12, 

ʜʦʚʝʣʘ ʿʝ ʜʦ ʦʪʢʣʘˁʘˁʘ ʧʨʦʙʣʝʤʘ ʚʝʟʘʥʠʭ ʟʘ ʝʚʘʢʫʘʮʠʿʫ ʝʥʝʨʛʠʿʝ ʠʟ ʧʨʠʢˀʫʯʝʥʠʭ ʝʣʝʢʪʨʘʥʘ. 

ʉʘʤʠʤ ʪʠʤ ʿʝ ʟʘ ʨʝʞʠʤ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ 2034. ʛʦʜʠʥʝ ʜʦʙʠʿʝʥʦ ʜʘ ʙʠ ʩʚʝ ʝʣʝʢʪʨʘʥʝ ʫ ʦʚʦʤ 

ʨʝʛʠʦʥʫ ʤʦʛʣʝ ʜʘ ʧʣʘʩʠʨʘʿʫ ʝʥʝʨʛʠʿʫ ʫ ʩʠʩʪʝʤ ʩʥʘʛʦʤ ʿʝʜʥʘʢʦʤ ˁʠʭʦʚʦʿ ʠʥʩʪʘʣʠʩʘʥʦʿ ʩʥʘʟʠ. 

ʆʚʠʤʝ ʿʝ ʠʩʪʘʢʥʫʪ ʟʥʘʯʘʿ ʠʩʧʨʘʚʥʦʛ ʦʜʘʙʠʨʘ ʥʘʯʠʥʘ ʧʨʠʢˀʫʯʝˁʘ ʝʣʝʢʪʨʘʥʘ ʢʘʢʦ ʟʘ ʧʦʫʟʜʘʥʠʿʠ 

ʨʘʜ ʩʠʩʪʝʤʘ, ʪʘʢʦ ʠ ʟʘ ʠʥʚʝʩʪʠʪʦʨʝ ʫ ʝʣʝʢʪʨʘʥʝ, ʧʦʰʪʦ ʙʦˀʠ ʥʘʯʠʥ ʧʨʠʢˀʫʯʝˁʘ ʜʦʚʦʜʠ ʠ ʜʦ 

ʜʨʘʩʪʠʯʥʦʛ ʩʤʘˁʝˁʘ ʙʨʦʿʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʠʤʘ ʙʠ ʨʝʜʫʢʮʠʿʘ ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʝ ʙʠʣʘ ʥʝʦʧʭʦʜʥʘ. 

ʀʧʘʢ, ʪʦ ʥʝ ʟʥʘʯʠ ʜʘ ʩʠʩʪʝʤ ʥʝ ʙʠ ʤʦʛʘʦ ʙʠʪʠ ʜʦʚʝʜʝʥ ʫ ʿʦʰ ʙʦˀʝ ʩʪʘˁʝ ʩʘ ʘʩʧʝʢʪʘ ʠʥʪʝʛʨʘʮʠʿʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʛʝʥʝʨʘʪʦʨʩʢʠ ʧʦʨʪʬʝˀ. ʆʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ ʙʠ, ʥʘ ʧʨʠʤʝʨ, ʤʦʛʣʦ ʟʘʥʠʤʘʪʠ ʜʘ 

ʣʠ ʙʠ ʫ ʩʣʫʯʘʿʫ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪʠ ʥʝʢʦʛ ʦʜ ʜʘʣʝʢʦʚʦʜʘ ʫ ʩʠʩʪʝʤʫ ʤʦʛʣʦ ʜʘ ʜʦʹʝ ʜʦ ʧʦʪʝʰʢʦ˂ʘ 

ʫ ʧʣʘʩʤʘʥʫ ʝʥʝʨʛʠʿʝ ʠʟ ʧʨʠʢˀʫʯʝʥʠʭ ʦʙʥʦʚʘˀʠʚʠʭ ʠʟʚʦʨʘ. ʂʦʥʢʨʝʪʥʦ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʙʠ 

ʠʩʧʘʜ ʙʠʣʦ ʢʦʛ ʦʜ ʜʚʘ ʚʦʜʘ ʢʦʿʠ ʧʦʚʝʟʫʿʫ ʯʚʦʨ 33 ʩʘ ʦʩʪʘʪʢʦʤ ʩʠʩʪʝʤʘ ʫʟʨʦʢʦʚʘʦ ʩʤʘˁʝˁʝ ʩʥʘʛʝ 

ʧʨʦʠʟʚʦʜˁʝ ʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʠʭ ʫ ʪʦʤ ʯʚʦʨʫ ʩʘ 179,5 MW ʥʘ 150,5 MW. ʊʘʿ ʠʟʥʦʩ ʦʟʥʘʯʘʚʘ 

ʧʨʝʥʦʩʥʠ ʢʘʧʘʮʠʪʝʪ ʿʝʜʥʦʛ ʦʜ ʧʨʠʢˀʫʯʥʠʭ ʚʦʜʦʚʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ. ʉʘʤʠʤ ʧʦʩʤʘʪʨʘˁʝʤ 

ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʩʠʩʪʝʤʘ ʫ ʨʘʟʤʘʪʨʘʥʦʤ ʨʝʛʠʦʥʫ ʤʦʛʣʦ ʙʠ ʩʝ ʜʦ˂ʠ ʜʦ ʩʣʠʯʥʦʛ ʟʘʢˀʫʯʢʘ. ʇʨʠʪʦʤ 

ʙʠ ʿʦʰ ʥʝʧʦʚʦˀʥʠʿʠ ʩʣʫʯʘʿ ʙʠʦ ʦʥʘʿ ʫ ʢʦʤʝ ʙʠ ʜʦ ʥʝʦʯʝʢʠʚʘʥʝ ʥʝʨʘʩʧʦʦʞʠʚʦʩʪʠ ʿʝʜʥʦʛ ʦʜ ʦʚʘ 

ʜʚʘ ʚʦʜʘ ʜʦʰʣʦ ʫ ʪʨʝʥʫʪʢʫ ʫ ʢʦʤʝ ʩʝ ʥʘ ʜʨʫʛʦʤ ʚʦʜʫ ʠʟʚʦʜʝ ʨʘʜʦʚʠ ʥʘ ʨʝʜʦʚʥʦʤ ʦʜʨʞʘʚʘˁʫ. 

ʊʘʜʘ ʙʠ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪ ʦʙʘ ʧʨʠʢˀʫʯʥʘ ʚʦʜʘ ʜʦʚʝʣʘ ʜʦ ʢʦʤʧʣʝʪʥʝ ʦʙʫʩʪʘʚʝ ʨʘʜʘ ʝʣʝʢʪʨʘʥʘ 

ʧʨʠʢˀʫʯʝʥʠʭ ʫ ʯʚʦʨʫ 33. ʅʦʚʦ ʦʿʘʯʘˁʝ ʢʦʿʝ ʙʠ ʧʦʜʨʘʟʫʤʝʚʘʣʦ ʠʟʛʨʘʜˁʫ ʚʦʜʘ ʦʜ ʯʚʦʨʘ 33 ʜʦ 

ʥʝʢʦʛ ʜʨʫʛʦʛ ʯʚʦʨʘ ʙʠ ʤʦʛʣʦ ʫʙʣʘʞʠʪʠ ʠ ʧʦʩʣʝʜʠʮʝ ʦʚʘʢʚʝ ʩʠʪʫʘʮʠʿʝ, ʘʢʦ ʙʠ ʜʦ ˁʝ ʜʦʰʣʦ. 

ʀʘʢʦ ʩʝ ʤʦʞʝ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ʧʦʩʪʦʿʠ ʚʝ˂ʠ ʙʨʦʿ ʨʝʰʝˁʘ ʢʦʿʠʤʘ ʙʠ ʩʝ ʤʦʛʣʠ ʦʿʘʯʘʪʠ ʢʨʠʪʠʯʥʠ 

ʧʨʘʚʮʠ ʫ ʨʘʟʤʘʪʨʘʥʦʤ ʜʝʣʫ ʤʨʝʞʝ, ʦʚʜʝ ˂ʝ ʙʠʪʠ ʧʨʝʜʩʪʘʚˀʝʥʦ ʨʝʰʝˁʝ ʜʦʙʠʿʝʥʦ ʢʦʨʠʰ˂ʝˁʝʤ 

ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ. Tʦ ʨʝʰʝˁʝ ʧʦʜʨʘʟʫʤʝʚʘ ʠʟʛʨʘʜˁʫ ʥʦʚʦʛ 110 kV ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ 

ʯʚʦʨʦʚʘ 18 ʠ 33. ʉʭʦʜʥʦ ʪʦʤʝ ʿʝ ʦʚʘʿ ʝʣʝʤʝʥʪ ʫʚʨʰʪʝʥ ʫ ʤʦʜʝʣ ʧʨʝ ʦʪʧʦʯʠˁʘˁʘ ʥʦʚʦʛ ʢʨʫʛʘ 

ʩʠʤʫʣʘʮʠʿʘ. ʋ ʥʦʚʠʤ ʘʥʘʣʠʟʘʤʘ ʩʫ ʦʙʘʚˀʘʥʠ ʢʘʢʦ ʧʨʦʨʘʯʫʥʠ ʪʦʢʦʚʘ ʩʥʘʛʘ ʟʘ ʦʩʥʦʚʥʦ ʩʪʘˁʝ 

ʩʠʩʪʝʤʘ, ʪʘʢʦ ʠ ʧʨʦʨʘʯʫʥʠ ʪʦʢʦʚʘ ʩʥʘʛʘ ʫ ʩʣʫʯʘʿʫ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʩʧʘʜʘ ʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ 

20 ʠ 33 ʠ ʧʦʩʪʦʿʝ˂ʝʛ ʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ 18 ʠ 33. ʅʘʢʦʥ ʰʪʦ ʿʝ ʥʘʚʝʜʝʥʦ ʦʿʘʯʘˁʝ ʫʚʨʰʪʝʥʦ ʫ 

ʤʦʜʝʣ, ʜʦʙʠʿʝʥʦ ʿʝ ʜʘ ʿʝ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʩʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʨʝʛʠʦʥʫ ʦʜ ʠʥʪʝʨʝʩʘ ʿʝʜʥʘʢʘ 

ˁʠʭʦʚʦʿ ʠʥʩʪʘʣʠʩʘʥʦʿ ʩʥʘʟʠ ʫ ʩʚʘ ʪʨʠ ʧʦʩʤʘʪʨʘʥʘ ʩʣʫʯʘʿʘ. ʆʜʘʪʣʝ ʿʝ ʤʦʛʫ˂ʝ ʜʦ˂ʠ ʜʦ ʟʘʢˀʫʯʢʘ 

ʜʘ ʙʠ ʦʚʦ ʦʿʘʯʘˁʝ ʟʘʠʩʪʘ ʤʦʛʣʦ ʧʨʝʜʩʪʘʚˀʘʪʠ ʦʩʥʦʚʫ ʟʘ ʧʨʦʿʝʢʘʪ ʢʦʿʠ ʙʠ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʪʨʝʙʘʣʦ 

ʧʣʘʥʠʨʘʪʠ ʦʜ ʩʪʨʘʥʝ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ. ʇʦʜʩʝ˂ʘˁʘ ʨʘʜʠ, ʠʩʪʦ ʦʿʘʯʘˁʝ ʿʝ ʨʘʥʠʿʝ ʠʩʪʘʢʥʫʪʦ ʢʘʦ 

ʥʘʿʙʦˀʝ ʟʘ ʧʨʚʠ ʨʘʟʤʘʪʨʘʥʠ ʩʣʫʯʘʿ. ʅʘʨʘʚʥʦ, ʥʘʯʠʥ ʨʝʘʣʠʟʘʮʠʿʝ ʦʚʦʛ ʧʨʦʿʝʢʪʘ ʙʠ ʟʘʚʠʩʠʦ ʦʜ 

ʚʝ˂ʝʛ ʙʨʦʿʘ ʬʘʢʪʦʨʘ (ʨʘʩʧʦʣʦʞʠʚʦʩʪ ʟʝʤˀʠʰʪʘ, ʤʦʛʫ˂ʥʦʩʪ ʜʦʙʠʿʘˁʘ ʧʦʪʨʝʙʥʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ, 

ʤʠʰˀʝˁʝ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ ʦ ʧʨʠʤʝʥʠ ʜʚʦʩʠʩʪʝʤʩʢʠʭ ʜʘʣʝʢʦʚʦʜʘ ʠ ʪʘʢʦ ʜʘˀʝ). ʉʭʦʜʥʦ ʪʦʤʝ 

ʙʠ ʫ ʪʦʢʫ ʧʨʘʢʪʠʯʥʠʭ ʨʘʜʦʚʘ ʥʘ ʧʨʦʿʝʢʪʫ ʤʦʛʣʦ ʜʦ˂ʠ ʜʦ ʠʟʚʝʩʥʠʭ ʠʟʤʝʥʘ, ʘʣʠ ʙʠ ʦʩʥʦʚʥʘ ʠʜʝʿʘ 

ʪʨʝʙʘʣʦ ʜʘ ʦʩʪʘʥʝ ʠʩʪʘ. ʀʘʢʦ ʿʝ ʥʘʿʘʚˀʝʥʦ ʜʘ ˂ʝ ʨʝʰʝˁʘ ʩʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʠʟʘ ʙʠʪʠ ʧʨʠʢʘʟʘʥʘ 

ʥʘ ʤʘʧʠ, ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ ʪʦ ʥʠʿʝ ʨʘʹʝʥʦ. ʈʘʟʣʦʛ ʟʘ ʦʚʘʢʘʚ ʠʟʙʦʨ ʣʝʞʠ ʫ ʯʠˁʝʥʠʮʠ ʜʘ ʙʠ ʪʘ ʤʘʧʘ 

ʙʠʣʘ ʠʜʝʥʪʠʯʥʘ ʤʘʧʠ ʜʘʪʦʿ ʥʘ ʉʣʠʮʠ 3.21, ʧʨʠʣʦʞʝʥʦʿ ʟʘ ʧʨʚʠ ʨʘʟʤʘʪʨʘʥʠ ʩʣʫʯʘʿ. 
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ɸʢʦ ʩʝ ʩʧʨʦʚʝʜʝ ʘʥʘʣʠʟʘ ʫ ʦʢʚʠʨʫ ʢʦʿʝ ʙʠ ʩʝ ʩʠʤʫʣʠʨʘʣʘ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪ ʿʝʜʥʦʛ ʦʜ ʜʚʘ ʚʦʜʘ 

ʢʦʿʠ ʧʦʣʘʟʝ ʦʜ ʯʚʦʨʘ 33, ʛʜʝ ʙʠ ʩʝ ʛʣʝʜʘʣʝ ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ 

ʜʝʣʫ ʤʨʝʞʝ, ʜʦʙʠʿʘ ʩʝ ʜʠʿʘʛʨʘʤ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 3.23. ʅʘ ˁʝʤʫ ʩʫ, ʩʣʠʯʥʦ ʉʣʠʮʠ 3.22, 

ʨʘʟʤʘʪʨʘʥʠ ʩʣʫʯʘʿʝʚʠ ʧʨʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ (ʮʨʚʝʥʘ ʙʦʿʘ) ʠ ʥʘʢʦʥ ʫʣʘʩʢʘ 

ʪʦʛ ʨʝʰʝˁʘ ʫ ʧʦʛʦʥ (ʟʝʣʝʥʘ ʙʦʿʘ). ʅʘ ʦʩʥʦʚʫ ʦʚʦʛ ʜʠʿʘʛʨʘʤʘ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʫ ʢʦʿʦʿ ʙʠ ʤʝʨʠ 

ʥʦʚʦʧʦʩʪʘʚˀʝʥʠ ʚʦʜ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ 18 ʠ 33 ʦʣʘʢʰʘʦ ʧʣʘʩʤʘʥ ʝʥʝʨʛʠʿʝ ʠʟ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʢʦʿʝ 

ʩʫ ʧʨʠʢˀʫʯʝʥʝ ʫ ʯʚʦʨʫ 33 ʧʨʠ ʠʩʧʘʜʫ ʿʝʜʥʦʛ ʦʜ ʚʦʜʦʚʘ ʧʦʚʝʟʘʥʠʭ ʩʘ ʦʚʠʤ ʯʚʦʨʦʤ. ʊʦ ʩʫ, ʦʚʘʿ 

ʧʫʪ, ʙʠʣʝ ɺɽ ɹʘʰʘʠʜ ʠ ʿʝʜʥʘ ʦʜ ʜʚʝ ʬʠʢʪʠʚʥʝ ʝʣʝʢʪʨʘʥʝ ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʦʙʣʘʩʪʠ. 

ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʨʝʯʝʥʦ, ʦʚʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʥʠʿʝ ʥʘʤʝˁʝʥʘ ʧʨʝʧʦʨʫʯʠʚʘˁʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʿʝʢʘʪʘ 

ʦʧʝʨʘʪʦʨʫ ʩʠʩʪʝʤʘ, ʚʝ˂ ʩʠʛʥʘʣʠʟʘʮʠʿʠ ʦʿʘʯʘˁʘ ʢʦʿʘ ʙʠ ʩʠʩʪʝʤʫ ʤʦʛʣʘ ʙʠʪʠ ʢʦʨʠʩʥʘ ʫʢʦʣʠʢʦ ʙʠ 

ʩʝ ʠʥʪʝʛʨʘʮʠʿʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʦʜʚʠʿʘʣʘ ʥʘ ʦʯʝʢʠʚʘʥʠ ʥʘʯʠʥ. ʉʮʝʥʘʨʠʦ ʨʘʟʚʦʿʘ ʿʝ 

ʬʦʨʤʠʨʘʥ ʥʘ ʦʩʥʦʚʫ ʧʨʦʮʝʥʘ ʜʘˀʝ ʠʥʪʝʛʨʘʮʠʿʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʠ ʧʦʚʝ˂ʘˁʘ ʩʥʘʛʝ 

ʧʦʪʨʦʰˁʝ ʫ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ ʦʙʫʭʚʘ˂ʝʥʦʤ ʜʫʛʦʨʦʯʥʠʤ ʧʣʘʥʠʨʘˁʝʤ. ʋʢʦʣʠʢʦ ʙʠ ʦʧʝʨʘʪʦʨ 

ʩʠʩʪʝʤʘ ʨʘʩʧʦʣʘʛʘʦ ʜʨʫʛʘʯʠʿʠʤ ʩʝʪʦʤ ʧʦʜʘʪʘʢʘ, ʤʦʞʜʘ ʙʠ ʧʦʞʝʣʝʦ ʜʘ ʢʨʝʠʨʘ ʥʦʚʠ ʩʮʝʥʘʨʠʦ ʫ 

ʢʦʤʝ ʙʠ ʤʦʛʘʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʪʝ ʧʦʜʘʪʢʝ. ʆʚʦ ʙʠ ʤʦʛʘʦ ʫʯʠʥʠʪʠ ʥʘ ʚʝʦʤʘ ʿʝʜʥʦʩʪʘʚʘʥ ʥʘʯʠʥ, 

ʛʜʝ ʙʠ ʙʠʣʦ ʜʦʚʦˀʥʦ ʫʚʨʩʪʠʪʠ ʥʦʚʝ ʠʟʥʦʩʝ ʩʥʘʛʘ ʛʝʥʝʨʘʪʦʨʘ ʠ ʧʦʪʨʦʰˁʝ ʫ ʧʨʠʢʘʟʘʥʝ ʠʟʨʘʟʝ. 

ʋʟ ʪʦ, ʧʨʠʣʘʛʦʜˀʠʚʦʩʪ ʦʩʤʠʰˀʝʥʦʛ ʘʣʛʦʨʠʪʤʘ ʦʧʝʨʘʪʦʨʫ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʠ ʚʨʰʝˁʝ ʘʥʘʣʠʟʘ 

ʥʘ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʨʘʜʥʠʭ ʨʝʞʠʤʘ (ʛʦʜʠʰˁʠ ʤʠʥʠʤʫʤ ʧʦʪʨʦʰˁʝ ʠʣʠ ʤʘʢʩʠʤʘʣʥʘ ʧʨʦʠʟʚʦʜˁʘ 

ʝʥʝʨʛʠʿʝ ʫ ʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ). ʆʚʘʢʘʚ ʚʠʜ ʧʣʘʥʠʨʘˁʘ ʙʠ ʧʨʝʚʘʩʭʦʜʥʦ ʩʣʫʞʠʦ ʜʘ ʧʦʤʦʛʥʝ 

ʦʧʝʨʘʪʦʨʫ ʜʘ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʩʘʛʣʝʜʘ ʙʫʜʫ˂ʝ ʧʨʠʣʠʢʝ ʫ ʩʠʩʪʝʤʫ. ʉʭʦʜʥʦ ʪʦʤʝ ʙʠ ʦʧʝʨʘʪʦʨ ʤʦʛʘʦ 

ʜʘ ʜʝʣʫʿʝ ʧʨʝʚʝʥʪʠʚʥʦ ʠ ʩʘʥʠʨʘ ʧʦʪʝʥʮʠʿʘʣʥʝ ʧʨʦʙʣʝʤʝ ʠ ʧʨʝ ʥʝʛʦ ʰʪʦ ʜʦ ˁʠʭ ʜʦʹʝ. ɼʦʚʦˀʥʘ 

ʢʦʣʠʯʠʥʘ ʚʨʝʤʝʥʘ ʢʦʿʘ ʙʠ ʦʧʝʨʘʪʦʨʫ ʙʠʣʘ ʦʩʪʘʚˀʝʥʘ ʟʘ ʨʝʘʢʮʠʿʫ ʙʠ ʟʥʘʯʠʣʘ ʠ ʜʘ ʙʠ ʦʧʝʨʘʪʦʨ 

ʤʦʛʘʦ ʜʘ ʜʝʬʠʥʠʰʝ ʦʧʪʠʤʘʣʥʦ ʦʿʘʯʘˁʝ ʩʠʩʪʝʤʘ ʟʘ ʚʝ˂ʠ ʙʨʦʿ ʤʦʛʫ˂ʠʭ ʩʮʝʥʘʨʠʿʘ ʨʘʟʚʦʿʘ. ɿʘʪʠʤ 

ʙʠ ʤʦʛʘʦ ʜʘ ʩʘʯʝʢʘ ʥʝʢʦ ʚʨʝʤʝ ʢʘʢʦ ʙʠ ʤʦʛʘʦ ʠʟʜʚʦʿʠʪʠ ʩʮʝʥʘʨʠʦ ʢʦʿʠ ʩʝ ʯʠʥʠ ʥʘʿʚʝʨʦʚʘʪʥʠʿʠʤ. 

ʊʦ ʩʘʟʥʘˁʝ ʙʠ ʜʦʟʚʦʣʠʣʦ ʦʜʘʙʠʨ ʿʝʜʥʦʛ ʦʜ ʧʨʝʜʣʦʞʝʥʠʭ ʨʝʰʝˁʘ, ʥʘʢʦʥ ʯʝʛʘ ʙʠ ʩʝ ʜʝʪʘˀʥʠʿʝ 

ʤʦʛʣʝ ʦʜʨʝʜʠʪʠ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʧʨʦʿʝʢʪʘ ʢʦʿʠ ʙʠ ʜʦʚʝʦ ʜʦ ʞʝˀʝʥʦʛ ʦʿʘʯʘˁʘ ʧʦʩʤʘʪʨʘʥʦʛ ʜʝʣʘ 

ʤʨʝʞʝ. ʂʘʜʘ ʩʝ ʦʥʝ ʦʜʨʝʜʝ, ʤʦʛʣʦ ʙʠ ʩʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʦʪʧʦʯʝʪʠ ʩʘ ʧʨʠʧʨʝʤʘˁʝʤ ʧʘʧʠʨʦʣʦʛʠʿʝ 

ʠ ʨʝʘʣʠʟʘʮʠʿʦʤ ʧʨʦʿʝʢʪʘ. ʆʚʘʿ ʧʨʦʿʝʢʘʪ ʙʠ ʩʝ ʪʘʢʦ ʥʘʰʘʦ ʫ ʧʦʛʦʥʫ ʚʝ˂ ʫ ʪʨʝʥʫʪʢʫ ʧʨʠʢˀʫʯʝˁʘ 

ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʢʦʿʠ ʙʠ ʫ ʩʫʧʨʦʪʥʦʤ ʤʦʛʣʠ ʜʘ ʧʨʦʫʟʨʦʢʫʿʫ ʧʨʦʙʣʝʤʝ ʫ ʤʨʝʞʠ. 

  

ʉʣʠʢʘ 3.23. ʇʦʨʝʹʝˁʝ ʩʥʘʛʘ ʛʝʥʝʨʠʩʘˁʘ ʟʘ ʜʨʫʛʠ ʩʣʫʯʘʿ ï ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ. 
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4. ʄɽʊʆɼɸ ɿɸ ʉʈɽɼɳʆʈʆʏʅʆ ʇʃɸʅʀʈɸɳɽ ʈɸɿɺʆɱɸ 

ʅʘʩʫʧʨʦʪ ʧʨʝʪʧʦʩʪʘʚʢʘʤʘ ʢʦʿʝ ʩʫ ʩʝ ʦʜʥʦʩʠʣʝ ʥʘ ʧʨʦʮʝʩ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ, 

ʧʨʝʪʧʦʩʪʘʚʢʝ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʩʨʝʜˁʦʨʦʯʥʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ ʤʨʝʞʝ ʩʫ ʜʘʣʝʢʦ ʦʜʨʝʹʝʥʠʿʝ ʠ 

ʢʦʥʢʨʝʪʥʠʿʝ. ʇʨʝ ʩʚʝʛʘ, ʦʚʦ ʧʨʦʠʟʠʣʘʟʠ ʠʟ ʪʦʛʘ ʰʪʦ ʙʠ ʩʝ ʩʨʝʜˁʦʨʦʯʥʠ ʨʘʟʚʦʿ ʤʦʛʘʦ ʧʦʚʝʟʘʪʠ 

ʩʘ ʧʨʦʿʝʢʪʠʤʘ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʨʝʘʣʠʟʦʚʘʪʠ ʫ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ ʦʜ ʧʝʪ ʜʦ ʜʝʩʝʪ ʛʦʜʠʥʘ ʦʜ 

ʪʨʝʥʫʪʢʘ ʫ ʢʦʤʝ ʩʝ ʧʣʘʥʠʨʘˁʝ ʚʨʰʠ. ʋʧʨʘʚʦ ʩʝ ʟʙʦʛ ʦʚʦʛʘ ʠ ʚʝ˂ʠʥʘ ʧʣʘʥʝʨʩʢʠʭ ʜʦʢʫʤʝʥʘʪʘ, 

ʧʦʧʫʪ ʇʣʘʥʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ [105], ʦʜʥʦʩʠ ʥʘ ʜʝʩʝʪʦʛʦʜʠʰˁʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ. 

ʄʝʹʫʪʠʤ, ʚʝ˂ʠʥʘ ʧʨʦʿʝʢʘʪʘ ʢʦʿʝ ʪʨʝʙʘ ʜʘ ʨʝʘʣʠʟʫʿʝ ʦʧʝʨʘʪʦʨ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʟʘʭʪʝʚʘ ʙʘʨʝʤ 

ʧʝʪ ʛʦʜʠʥʘ ʦʜ ʦʪʧʦʯʠˁʘˁʘ ʧʨʦʮʝʩʘ ʧʨʠʙʘʚˀʘˁʘ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʜʦ ʧʫʰʪʘˁʘ ʫ ʧʦʛʦʥ. ʆʜʘʪʣʝ 

ʿʝ ʿʘʩʥʦ ʜʘ ʩʝ ʧʨʦʿʝʢʪʠ ʢʦʿʠ ʩʝ ʧʨʝʜʣʘʞʫ ʥʘ ʚʨʝʤʝʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʩʨʝʜˁʦʨʦʯʥʦʤ 

ʨʘʟʚʦʿʫ ʤʦʨʘʿʫ ʦʧʠʩʠʚʘʪʠ ʩʘ ʜʘʣʝʢʦ ʚʝ˂ʦʤ ʧʨʝʮʠʟʥʦʰ˂ʫ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ, ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠʤ 

ʠʩʭʦʜʦʤ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʩʝ ʥʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʦʢʚʠʨʥʝ ʥʘʟʥʘʢʝ ʦ ʪʦʤʝ ʫ ʢʦʤ ʙʠ ʜʝʣʫ 

ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʪʨʝʙʘʣʦ ʜʘ ʜʦʹʝ ʜʦ ʦʿʘʯʘˁʘ. ʈʝʟʫʣʪʘʪʠ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʤʦʨʘʿʫ ʜʘ ʩʝ 

ʜʘʿʫ ʫ ʬʦʨʤʠ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʿʝʢʘʪʘ ʩʘ ʯʠʿʦʤ ʙʠ ʨʝʘʣʠʟʘʮʠʿʦʤ ʙʠʣʦ ʜʦʙʨʦ ʦʪʧʦʯʝʪʠ ʰʪʦ ʧʨʝ ʜʘ 

ʙʠ ʩʝ ʧʨʦʿʝʢʘʪ ʥʘʰʘʦ ʫ ʧʦʛʦʥʫ ʦʥʜʘ ʢʘʜʘ ʩʠʩʪʝʤʫ ʙʫʜʝ ʙʠʦ ʧʦʪʨʝʙʘʥ. 

ʅʘʨʘʚʥʦ, ʜʘ ʙʠ ʩʝ ʦʚʘʢʘʚ ʧʨʦʮʝʩ ʤʦʛʘʦ ʩʧʨʦʚʝʩʪʠ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ, ʥʝʦʧʭʦʜʥʘ ʿʝ ʠ ʜʘʣʝʢʦ 

ʚʝ˂ʘ ʢʦʣʠʯʠʥʘ ʧʦʫʟʜʘʥʠʭ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʟʥʘʪʠ ʢʦʿʠ ʙʠ ʩʝ ʧʨʦʿʝʢʪʠ ʧʨʠʢˀʫʯʝˁʘ 

ʥʦʚʠʭ ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʩʠʩʪʝʤ ʤʦʛʣʠ ʦʯʝʢʠʚʘʪʠ ʫ ʧʝʨʠʦʜʫ ʢʦʿʠ ʧʨʝʪʭʦʜʠ ʢʨʘʿʫ 

ʨʘʜʦʚʘ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʧʨʦʿʝʢʪʫ. ʊʘʢʦʹʝ, ʪʨʝʙʘ ʨʘʩʧʦʣʘʛʘʪʠ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʦ ʜʝʣʫ ʪʝʨʝʥʘ ʧʨʝʢʦ 

ʢʦʛʘ ʙʠ ʝʣʝʤʝʥʪ ʩʘʛʣʝʜʘʥ ʧʨʦʿʝʢʪʦʤ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʧʨʦʩʪʠʨʝ. ʂʦʥʘʯʥʦ, ʫ ʦʙʟʠʨ ʙʠ ʪʨʝʙʘʣʦ ʫʟʝʪʠ 

ʠ ʧʨʘʢʪʠʯʥʘ ʦʛʨʘʥʠʯʝˁʘ ʧʦʧʫʪ ʩʪʘˁʘ ʧʦʩʪʨʦʿʝˁʘ ʢʦʿʝ ʙʠ ʥʦʚʠ ʜʘʣʝʢʦʚʦʜ ʪʨʝʙʘʣʦ ʜʘ ʧʦʚʝʞʝ. 

ʇʨʠʨʦʜʥʦ ʿʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʝ ʥʝ ʤʦʛʫ ʩʚʝ ʦʚʜʝ ʧʦʤʝʥʫʪʝ ʠʥʬʦʨʤʘʮʠʿʝ ʫ ʠʩʪʦʿ ʤʝʨʠ ʦʜʥʦʩʠʪʠ 

ʥʘ ʩʚʘʢʠ ʧʨʦʿʝʢʘʪ. ʊʘʢʦ ʙʠ ʩʝ ʟʘ ʧʨʦʿʝʢʘʪ ʨʝʢʦʥʩʪʨʫʢʮʠʿʝ ʠʣʠ ʘʜʘʧʪʘʮʠʿʝ ʧʦʩʪʦʿʝ˂ʝʛ ʝʣʝʤʝʥʪʘ 

ʢʘʦ ʧʨʠʦʨʠʪʝʪʥʠ ʢʨʠʪʝʨʠʿʫʤ ʫʟʠʤʘʣʦ ʩʪʘˁʝ ʪʦʛ ʝʣʝʤʝʥʪʘ, ʫʟ ʝʚʝʥʪʫʘʣʥʦ ʦʙʨʘ˂ʘˁʝ ʧʘʞˁʝ ʥʘ 

ʧʦʪʨʝʙʫ ʟʘ ʧʦʚʝ˂ʘˁʝʤ ʧʨʝʥʦʩʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʠʣʠ ʥʘ ʥʝʦʧʭʦʜʥʦʩʪ ʠʟʤʝʰʪʘˁʘ ʠʣʠ ʢʘʙʣʠʨʘˁʘ 

ʜʝʣʘ ʪʨʘʩʝ (ʘʢʦ ʿʝ ʫ ʧʠʪʘˁʫ ʜʘʣʝʢʦʚʦʜ). ʀʟʤʝʰʪʘˁʝ ʠʣʠ ʢʘʙʣʠʨʘˁʝ ʜʝʣʘ ʪʨʘʩʝ ʜʘʣʝʢʦʚʦʜʘ ʤʦʛʫ 

ʙʠʪʠ ʧʦʩʣʝʜʠʮʘ ʫʛʨʦʞʝʥʦʩʪʠ ʙʝʟʙʝʜʥʦʩʪʠ ʩʪʘʥʦʚʥʠʰʪʚʘ ʫʩʣʝʜ ʧʨʦʣʘʩʢʘ ʪʨʘʩʝ ʢʨʦʟ ʥʘʩʝˀʝʥʦ 

ʤʝʩʪʦ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʘʢʦ ʙʠ ʩʝ ʨʘʟʤʘʪʨʘʣʘ ʛʨʘʜˁʘ ʥʦʚʦʛ ʚʦʜʘ ʠʟʤʝʹʫ ʧʨʦʠʟʚʦʜʥʦʛ ʨʝʛʠʦʥʘ 

ʠ ʧʦʪʨʦʰʘʯʢʝ ʦʙʣʘʩʪʠ, ʪʦ ʙʠ ʜʦʚʝʣʦ ʠ ʜʦ ʠʟʤʝʥʝ ʧʨʠʦʨʠʪʝʪʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ. ʆʚʠ ʢʨʠʪʝʨʠʿʫʤʠ 

ʙʠ ʩʝ ʪʘʜʘ ʦʜʥʦʩʠʣʠ ʥʘ ʥʘʿʘʚʝ ʧʨʠʢˀʫʯʝˁʘ ʥʦʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʫ ʪʦʿ ʧʨʦʠʟʚʦʜʥʦʿ ʦʙʣʘʩʪʠ ʠ 

ʚʝʣʠʢʠʭ ʧʦʪʨʦʰʘʯʢʠʭ ʦʙʿʝʢʘʪʘ ʫ ʪʦʤ ʧʦʪʨʦʰʘʯʢʦʤ ʨʝʛʠʦʥʫ. ʋʧʨʘʚʦ ʿʝ ʦʚʘʿ ʚʠʜ ʢʦʤʧʣʝʢʩʥʦʩʪʠ 

ʠ ʧʦʪʨʝʙʝ ʟʘ ʫʚʘʞʘʚʘˁʝʤ ʚʝ˂ʝʛ ʙʨʦʿʘ ʬʘʢʪʦʨʘ ʦʥʦ ʰʪʦ ʯʠʥʠ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ 

ʩʠʩʪʝʤʘ ʠʟʘʟʦʚʥʠʿʠʤ ʦʜ ʜʫʛʦʨʦʯʥʦʛ. ɿʙʦʛ ʪʦʛʘ ʠ ʥʠʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ ʢʦʨʠʩʪʠʪʠ ʪʝʭʥʠʢʫ ʢʦʿʘ ʿʝ 

ʙʠʣʘ ʫʩʪʘʥʦʚˀʝʥʘ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʩʨʝʜˁʦʨʦʯʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ. 

ʆʚʦ ʧʦʛʣʘʚˀʝ ˂ʝ ʩʘʜʨʞʘʪʠ ʦʩʘʤ ʧʦʪʧʦʛʣʘʚˀʘ ʫ ʢʦʿʠʤʘ ˂ʝ ʩʝ ʧʨʫʞʠʪʠ ʫʚʠʜ ʫ ʢʦʤʧʣʝʪʘʥ ʧʨʦʮʝʩ 

ʨʘʟʚʦʿʘ ʠ ʢʦʨʠʰ˂ʝˁʘ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʦʧʪʠʤʘʣʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʚʨʝʤʝʥʩʢʦʤ ʭʦʨʠʟʦʥʪʫ ʜʦ ʜʝʩʝʪ 

ʛʦʜʠʥʘ ʫ ʙʫʜʫ˂ʥʦʩʪ. ʇʨʚʘ ʜʚʘ ʧʦʪʧʦʛʣʘʚˀʘ ˂ʝ ʩʘʜʨʞʘʪʠ ʢʨʘʪʘʢ ʦʧʠʩ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʘ 

ʢʦʨʠʰ˂ʝʥʠʭ ʫ ʩʧʨʦʚʝʜʝʥʠʤ ʘʥʘʣʠʟʘʤʘ ʠ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ ʟʘ ʥʘʣʘʞʝˁʝ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʠʭ 

ʚʦʜʦʚʘ ʫ ʩʠʩʪʝʤʫ. ʅʘʨʝʜʥʝ ʪʨʠ ʮʝʣʠʥʝ ˂ʝ ʩʝ ʦʜʥʦʩʠʪʠ ʥʘ ʠʟʤʝʥʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ 

ʪʘʢʦ ʜʘ ʩʝ ʦʤʦʛʫ˂ʠ ˁʝʥʦ ʢʦʨʠʰ˂ʝˁʝ ʟʘ ʩʨʝʜˁʦʨʦʯʥʠ ʨʘʟʚʦʿ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʇʦʩʣʝʜˁʘ ʪʨʠ 

ʧʦʪʧʦʛʣʘʚˀʘ ʢʦʤʧʣʝʪʠʨʘʿʫ ʩʢʫʧ ʧʨʝʪʧʦʩʪʘʚʢʠ ʢʦʿʝ ʿʝ ʪʨʝʙʘʣʦ ʫʩʚʦʿʠʪʠ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʨʝʰʣʦ 

ʥʘ ʚʨʰʝˁʝ ʧʨʦʨʘʯʫʥʘ, ʦʧʠʩʝ ʩʘʤʠʭ ʧʨʦʨʘʯʫʥʘ ʠ ʢʨʘʪʢʦ ʨʘʟʤʘʪʨʘˁʝ ʨʝʟʫʣʪʘʪʘ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ 

ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʘ ʠ ʨʘʟʣʠʯʠʪʝ ʚʠʜʦʚʝ ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. 
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4.1. ʆʧʠʩ ʩʠʩʪʝʤʘ ʢʦʨʠʰ˂ʝʥʠʭ ʟʘ ʘʥʘʣʠʟʝ 

ʉʣʠʯʥʦ ʦʧʠʩʘʥʦʿ ʪʝʭʥʠʮʠ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ, ʠ ʦʚʜʝ ʩʝ ʧʨʚʠʤ ʢʦʨʘʢʦʤ ʩʤʘʪʨʘ 

ʠʟʙʦʨ ʠ ʦʧʠʩ ʜʝʣʦʚʘ ʤʨʝʞʘ ʥʘ ʢʦʿʠʤʘ ˂ʝ ʙʠʪʠ ʧʨʠʢʘʟʘʥʘ ʧʨʠʤʝʥʘ ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʝ ʥʘʤʝˁʝʥʝ 

ʩʨʝʜˁʦʨʦʯʥʦʤ ʧʣʘʥʠʨʘˁʫ ʨʘʟʚʦʿʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʙʠ ʩʝ ʠ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʤʦʛʣʘ 

ʢʦʨʠʩʪʠʪʠ ʠʜʝʥʪʠʯʥʘ ʣʦʛʠʢʘ ʢʘʦ ʠ ʪʘʜʘ, ʪʝ ʙʠ ʩʝ ʧʨʚʦ ʤʦʛʘʦ ʦʜʘʙʨʘʪʠ ʿʝʜʘʥ ʩʠʩʪʝʤ ʦ ʢʦʤʝ ʩʝ 

ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʥʘʣʘʟʠ ʜʦʚʦˀʥʘ ʢʦʣʠʯʠʥʘ ʨʝʣʝʚʘʥʪʥʠʭ ʧʦʜʘʪʘʢʘ. ʇʨʠʪʦʤ ʙʠ ʩʝ ʜʝʤʦʥʩʪʨʘʮʠʿʘ 

ʨʘʟʚʠʿʝʥʝ ʪʝʭʥʠʢʝ ʚʨʰʠʣʘ ʠʩʢˀʫʯʠʚʦ ʥʘ ʪʦʤ ʩʠʩʪʝʤʫ. ʀʧʘʢ, ʟʘ ʧʨʠʤʝʨ ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ 

ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʙʠ ʫʧʦʪʨʝʙʫ ʠʥʦʚʘʪʠʚʥʝ ʪʝʭʥʠʢʝ ʙʠʣʦ ʙʦˀʝ ʧʨʠʢʘʟʘʪʠ ʥʘ ʚʝ˂ʝʤ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ. 

ɼʦ ʦʚʝ ʦʜʣʫʢʝ ʩʝ ʜʦʰʣʦ ʟʙʦʛ ʧʦʤʝʥʫʪʦʛ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʜʦʜʘʪʥʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʩʝ ʤʦʨʘʿʫ ʫʟʝʪʠ 

ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʨʘʟʤʘʪʨʘˁʘ ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ. ɿʘʢˀʫʯʝʥʦ ʿʝ ʜʘ ʩʝ ʩʧʦʩʦʙʥʦʩʪ ʨʘʟʚʠʿʝʥʝ 

ʪʝʭʥʠʢʝ ʜʘ ʫʚʘʞʠ ʜʦʜʘʪʥʝ ʬʘʢʪʦʨʝ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʤʦʞʝ ʧʦʪʚʨʜʠʪʠ ʿʝʜʠʥʦ ʫʢʦʣʠʢʦ ʩʝ ʧʦʢʘʞʝ 

ʘʜʝʢʚʘʪʥʦʤ ʟʘ ʧʨʠʤʝʥʫ ʥʘ ʚʝ˂ʝʤ ʙʨʦʿʫ ʨʘʟʣʠʯʠʪʠʭ ʧʨʠʤʝʨʘ. ʅʘʢʦʥ ʰʪʦ ʿʝ ʪʘʢʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ 

ʫʩʚʦʿʝʥʘ, ʦʪʧʦʯʝʪʦ ʿʝ ʩʘ ʜʝʬʠʥʠʩʘˁʝʤ ʙʨʦʿʘ ʩʠʩʪʝʤʘ ʢʦʿʝ ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʫʟʝʪʠ ʫ ʨʘʟʤʘʪʨʘˁʝ. 

ʉʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʧʨʝʚʝʣʠʢʠ ʙʨʦʿ ʧʨʠʤʝʨʘ ʙʠ ʤʦʛʘʦ ʜʘ ʧʨʦʫʟʨʦʢʫʿʝ ʙʝʟʨʘʟʣʦʞʥʦ ʥʘʛʦʤʠʣʘʚʘˁʝ 

ʛʦʪʦʚʦ ʠʜʝʥʪʠʯʥʠʭ ʧʨʦʨʘʯʫʥʘ ʠ ˁʠʭʦʚʠʭ ʦʧʠʩʘ, ʯʠʤʝ ʙʠ ʩʝ ʦʪʝʞʘʣʦ ʠʟʚʦʹʝˁʝ ʙʠʣʦ ʢʘʢʚʠʭ 

ʟʘʢˀʫʯʘʢʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʝʤʘʣʠ ʙʨʦʿ ʧʨʠʤʝʨʘ ʙʠ ʤʦʛʘʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʤʘˁʢʘ ʘʨʛʫʤʝʥʘʪʘ ʫʟ 

ʯʠʿʫ ʧʦʤʦ˂ ʙʠ ʩʝ ʨʘʟʚʠʿʝʥʘ ʤʝʪʦʜʘ ʤʦʛʣʘ ʧʨʦʛʣʘʩʠʪʠ ʧʨʝʮʠʟʥʦʤ ʠ ʧʦʫʟʜʘʥʦʤ. ʋʟ ʫʚʘʞʘʚʘˁʝ 

ʩʚʝʛʘ ʥʘʙʨʦʿʘʥʦʛ, ʜʦʰʣʦ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʿʝ ʙʨʦʿ ʩʠʩʪʝʤʘ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʧʨʠ 

ʚʨʰʝˁʫ ʧʨʦʨʘʯʫʥʘ ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʝ ʿʝʜʥʘʢ ʯʝʪʠʨʠ: 

- ʧʨʠʤʝʨ ʪʝʩʪ ʩʠʩʪʝʤʘ 110 kV ʦʜ 30 ʯʚʦʨʦʚʘ; 

- ʧʨʠʤʝʨ ʪʝʩʪ ʩʠʩʪʝʤʘ 230 kV ʠ 138 kV ʦʜ 24 ʯʚʦʨʘ; 

- ʧʨʠʤʝʨ ʪʝʩʪ ʩʠʩʪʝʤʘ 230 kV ʠ 138 kV ʦʜ 24 ʯʚʦʨʘ ʩʘ ʜʦʜʘʪʥʠʤ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ; 

- ʧʨʠʤʝʨ ʜʝʣʘ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ, ʢʦʨʠʰ˂ʝʥ ʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʦʛʣʘʚˀʫ. 

ʂʘʢʦ ʙʠ ʩʝ ʠʟʥʝʣʝ ʩʚʝ ʥʝʦʧʭʦʜʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʚʠʭ ʩʠʩʪʝʤʘ, ʥʘʨʝʜʥʠ ʜʝʦ ʦʚʦʛ ʧʦʪʧʦʛʣʘʚˀʘ 

˂ʝ ʙʠʪʠ ʧʦʩʚʝ˂ʝʥ ʫʧʨʘʚʦ ʜʝʪʘˀʥʦʿ ʘʥʘʣʠʟʠ ʩʚʘʢʦʛ ʦʜ ˁʠʭ. ʇʦʩʝʙʥʦ ˂ʝ ʩʝ ʠʩʪʘ˂ʠ ʨʝʣʝʚʘʥʪʥʠ 

ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ ʦʚʠʤ ʩʠʩʪʝʤʠʤʘ, ʢʘʦ ʠ ʨʘʟʣʦʟʠ ʟʙʦʛ ʢʦʿʠʭ ʩʫ ʦʚʠ ʩʠʩʪʝʤʠ ʠʟʘʙʨʘʥʠ 

ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʨʘʟʤʘʪʨʘʥʦʛ ʧʦʩʪʫʧʢʘ. ʉʭʦʜʥʦ ʛʦʨʝʥʘʚʝʜʝʥʦʤ ʨʝʜʦʩʣʝʜʫ, ʧʨʚʠ ʦʜ ʦʚʠʭ ʩʠʩʪʝʤʘ 

ʢʦʿʠ ˂ʝ ʙʠʪʠ ʦʧʠʩʘʥ ʿʝ ʪʝʩʪ ʩʠʩʪʝʤ ʩʘʯʠˁʝʥ ʦʜ 30 ʯʚʦʨʦʚʘ ʠʩʪʦʛ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ. ʆʚʘʿ ʧʨʠʤʝʨ 

ʿʝ ʨʘʟʚʠʿʝʥ ʥʘ ʦʩʥʦʚʫ ʩʪʘʥʜʨʘʜʥʦʛ IEEE ʤʦʜʝʣʘ ʩʘ 30 ʯʚʦʨʦʚʘ [141]. ʆʜ ʨʘʟʣʠʢʘ ʪʨʝʙʘ ʠʩʪʘ˂ʠ 

ʪʦ ʜʘ ʩʪʘʥʜʘʨʜʥʠ ʤʦʜʝʣ ʫʢˀʫʯʫʿʝ ʯʚʦʨʦʚʝ ʚʝ˂ʝʛ ʙʨʦʿʘ ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ. ɿʘ ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʘ ʫ 

ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʙʠ ʩʚʝ ʯʚʦʨʦʚʝ ʪʨʝʙʘʣʦ ʜʦʚʝʩʪʠ ʥʘ 110 kV ʥʠʚʦ, ʫ ʩʢʣʘʜʫ ʩʘ 

ʫʣʦʛʦʤ ʢʦʿʫ ʙʠ ʦʚʘʿ ʩʠʩʪʝʤ ʠ ʘʥʘʣʠʟʝ ʦʙʘʚˀʝʥʝ ʥʘ ˁʝʤʫ ʪʨʝʙʘʣʦ ʜʘ ʠʤʘʿʫ ʫ ʦʧʠʩʫ ʨʘʟʚʠʿʝʥʦʛ 

ʧʨʦʮʝʩʘ. ʅʘʠʤʝ, ʦʚʘʿ ʩʠʩʪʝʤ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʣʫʞʠ ʟʘ ʫʚʦʜʥʦ ʨʘʟʤʘʪʨʘˁʝ ʠ ʧʨʝʜʩʪʘʚˀʘˁʝ ʥʝʢʠʭ 

ʦʜ ʦʩʥʦʚʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ. ʇʦʩʣʝ ʪʦʛʘ ˂ʝ ʜʦʜʘʪʥʝ ʩʣʦʞʝʥʦʩʪʠ ʙʠʪʠ ʫʚʝʜʝʥʝ 

ʢʨʦʟ ʥʝʢʝ ʦʜ ʥʘʨʝʜʥʠʭ ʩʠʩʪʝʤʘ. ɼʨʫʛʠ ʦʜʘʙʨʘʥʠ ʩʠʩʪʝʤ ˂ʝ ʪʘʢʦʹʝ ʨʘʩʧʦʣʘʛʘʪʠ ʯʚʦʨʦʚʠʤʘ ʥʘ 

ʜʚʘ ʦʜʚʦʿʝʥʘ ʥʘʧʦʥʩʢʘ ʥʠʚʦʘ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʤʘ ʧʦʩʪʘʚˀʝʥʠʤ ʠʟʤʝʹʫ ˁʠʭ, ʪʝ ʥʠʿʝ ʩʤʘʪʨʘʥʦ 

ʜʘ ʠʤʘ ʧʦʪʨʝʙʝ ʟʘ ʜʫʧʣʠʨʘˁʝʤ ʘʥʘʣʠʟʝ ʢʦʿʘ ʙʠ ʫʢˀʫʯʠʚʘʣʘ ʪʘʢʘʚ ʩʠʩʪʝʤ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ, 

ʫʟʝʪʦ ʿʝ ʜʘ ʩʝ ʩʚʠ ʯʚʦʨʦʚʠ ʦʚʦʛ ʩʠʩʪʝʤʘ ʥʘʣʘʟʝ ʥʘ 110 kV ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ. ɺʝ˂ ʿʝ ʨʝʯʝʥʦ ʜʘ ʿʝ 

ʧʦʪʨʝʙʥʦ ʨʘʩʧʦʣʘʛʘʪʠ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʦʜʣʠʢʘʤʘ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʩʝ ʩʠʩʪʝʤ ʥʘʣʘʟʠ ʢʘʢʦ ʙʠ ʩʝ 

ʨʘʟʚʠʿʝʥʘ ʤʝʪʦʜʘ ʤʦʛʣʘ ʢʦʨʠʩʪʠʪʠ. ʉʭʦʜʥʦ ʪʦʤʝ, ʦʚʘʿ ʪʝʩʪ ʩʠʩʪʝʤ ʿʝ ʧʨʦʿʝʢʪʦʚʘʥ ʥʘ ʬʠʢʪʠʚʥʫ 

ʛʝʦʛʨʘʬʩʢʫ ʦʙʣʘʩʪ ʧʦʚʨʰʠʥʝ 3500 km2 ʠ ʜʠʤʝʥʟʠʿʘ 70 km × 50 km. ʇʦʟʠʮʠʿʝ ʩʚʘʢʦʛ ʝʣʝʤʝʥʪʘ 

ʨʘʟʤʘʪʨʘʥʦʛ ʪʝʩʪ ʩʠʩʪʝʤʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʥʘ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʥʦʿ ʤʘʧʠ ʥʘ ʉʣʠʮʠ 4.1. 
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ʉʣʠʢʘ 4.1. ɻʝʦʨʝʬʝʨʝʥʮʠʨʘʥʘ ʤʘʧʘ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ 30 ʯʚʦʨʦʚʘ. 

ʆʨʠʛʠʥʘʣʥʦʤ IEEE ʪʝʩʪ ʩʠʩʪʝʤʫ ʩʘ 30 ʯʚʦʨʦʚʘ ʩʫ ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʜʦʜʘʪʝ ʿʦʰ ʥʝʢʝ 

ʛʨʘʥʝ, h ʪʦ ʿʝ ʥʘ ʉʣʠʮʠ 4.1 ʥʘʟʥʘʯʝʥʦ ʥʘʨʘʥ˅ʘʩʪʦʤ ʙʦʿʦʤ. ʆʚʠ ʚʦʜʦʚʠ ʩʫ ʠʩʢʦʨʠʰʝ˂ʥʠ ʢʘʢʦ ʙʠ 

ʩʝ ˁʠʤʘ ʦʿʘʯʘʣʘ ʤʨʝʞʘ. ʋ ʩʣʫʯʘʿʝʚʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʦʚʠʤ ʦʿʘʯʘˁʠʤʘ ʨʝʰʝʥʦ ʨʘʜʠʿʘʣʥʦ ʥʘʧʘʿʘˁʝ 

ʯʚʦʨʦʚʘ, ʧʦʩʨʝʜʥʦ ʿʝ ʦʙʝʟʙʝʹʝʥʦ ʠ ʥʦʨʤʘʣʥʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʪʝʩʪ ʩʠʩʪʝʤʘ ʠ ʧʨʠʣʠʢʦʤ ʠʩʧʘʜʘ 

ʥʝʢʦʛ ʦʜ ʚʦʜʦʚʘ ʫ ˁʝʤʫ. ʆʧʠʩʘʥʠ ʢʦʨʘʢ ʿʝ ʙʠʦ ʥʝʦʧʭʦʜʘʥ ʟʘʪʦ ʰʪʦ ʩʫ ʠʩʧʘʜʠ ʝʣʝʤʝʥʘʪʘ, ʢʘʦ 

ʧʦʪʝʥʮʠʿʘʣʥʠ ʫʟʨʦʢ ʧʨʦʙʣʝʤʘ ʫ ʩʠʩʪʝʤʠʤʘ, ʫʟʠʤʘʥʠ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʩʧʨʦʚʦʹʝˁʘ ʧʦʩʪʫʧʢʘ 

ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ. ɼʘ ʧʨʝʜʣʦʞʝʥʘ ʦʿʘʯʘˁʘ ʤʨʝʞʝ ʥʠʩʫ ʫʩʚʦʿʝʥʘ ʧʨʝ ʦʪʧʦʯʠˁʘˁʘ ʧʦʩʪʫʧʢʘ, 

ʢʘʦ ʨʝʟʫʣʪʘʪ ʦʧʠʩʘʥʝ ʤʝʪʦʜʝ ʚʝʨʦʚʘʪʥʦ ʙʠ ʩʝ ʜʦʙʠʣʦ ʨʝʰʝˁʝ ʢʦʿʠʤ ʙʠ ʩʝ ʠʟʙʝʛʘʚʘʣʦ ʧʦʩʪʦʿʘˁʝ 

ʨʘʜʠʿʘʣʥʠʭ ʚʝʟʘ. ʆʚʦ ʨʝʰʝˁʝ ʥʝ ʙʠ ʠʤʘʣʦ ʚʝʟʝ ʩʘ ʫʩʚʦʿʝʥʠʤ ʢʨʠʪʝʨʠʿʫʤʩʢʠʤ ʬʫʥʢʮʠʿʘʤʘ, ʚʝ˂ 

ʠʩʢˀʫʯʠʚʦ ʩʘ ʧʦʪʨʝʙʦʤ ʜʘ ʩʝ ʩʚʘʢʦʤ ʦʜ ʧʦʪʨʦʰʘʯʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʩʠʩʪʝʤʫ ʦʙʝʟʙʝʜʠ ʩʪʘʙʠʣʥʦ 

ʠ ʩʠʛʫʨʥʦ ʥʘʧʘʿʘˁʝ. ʀʘʢʦ ʿʝ ʦʚʦ ʪʘʢʦʹʝ ʬʘʢʪʦʨ ʢʦʿʠ ʿʝ ʚʨʣʦ ʙʠʪʘʥ ʟʘ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ, ʬʦʢʫʩ ʦʚʝ 

ʜʠʩʝʨʪʘʮʠʿʝ ʥʠʿʝ ʙʠʦ ʥʘ ˁʝʤʫ, ʪʘʢʦ ʜʘ ʩʫ ʨʘʜʠʿʘʣʥʠ ʧʨʘʚʮʠ ʫʢʣʦˁʝʥʠ ʠʟ ʤʨʝʞʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʦʿʘʯʘˁʠʤʘ. ʐʪʦ ʩʝ ʪʠʯʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʚʘ, ʪʨʝʙʘ ʥʘʚʝʩʪʠ ʜʘ ʩʫ ˁʠʭʦʚʠ ʧʘʨʘʤʝʪʨʠ ʙʠʣʠ 

ʠʜʝʥʪʠʯʥʠ ʢʘʦ ʫ ʧʦʯʝʪʥʦʤ ʩʠʩʪʝʤʫ. ʋʧʨʘʚʦ ʿʝ ʥʘ ʦʩʥʦʚʫ ʦʚʘʢʦ ʫʩʚʦʿʝʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫʪʚʨʹʝʥʘ 

ʠ ʦʢʚʠʨʥʘ ʤʝʹʫʩʦʙʥʘ ʫʜʘˀʝʥʦʩʪ ʯʚʦʨʦʚʘ, ʠʩʢʦʨʠʰ˂ʝʥʘ ʟʘ ʧʨʘʚˀʝˁʝ ʤʘʧʝ ʩʘ ʉʣʠʢʝ 4.1. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʟʘ IEEE ʪʝʩʪ ʩʠʩʪʝʤ ʦʜ 24 ʯʚʦʨʘ ʩʫ, ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ, ʟʘʜʨʞʘʥʝ ʨʝʣʝʚʘʥʪʥʝ 

ʦʜʣʠʢʝ ʠʟ ʦʨʠʛʠʥʘʣʥʝ ʚʝʨʟʠʿʝ ʦʚʝ ʤʨʝʞʝ [142]. ʆʚʦ ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʦʜʥʦʩʠ ʥʘ ʪʦ ʜʘ ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ 

ʥʘʧʦʥʩʢʠ ʥʠʚʦʠ ʯʚʦʨʦʚʘ ʥʠʩʫ ʤʦʜʠʬʠʢʦʚʘʥʠ ʪʘʢʦ ʜʘ ʩʝ ʫʯʠʥʝ ʠʜʝʥʪʠʯʥʠʤ, ʦʜʥʦʩʥʦ ʟʘʜʨʞʘʥʘ 

ʩʫ ʜʚʘ ʥʘʧʦʥʩʢʘ ʥʠʚʦʘ ï 230 kV ʠ 138 kV. ʄʨʝʞʝ ʦʚʠʭ ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ ʩʫ ʧʦʚʝʟʘʥʝ ʧʦʤʦ˂ʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʫ ʜʚʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ. ʇʦʩʪʨʦʿʝˁʘ ʫ ʿʝʜʥʦʿ ʦʜ ˁʠʭ ʩʫ ʥʫʤʝʨʠʩʘʥʘ 

ʩʘ 3 (ʧʦʩʪʨʦʿʝˁʝ 138 kV ʥʠʚʦʘ) ʠ 24 (ʧʦʩʪʨʦʿʝˁʝ 230 kV ʥʠʚʦʘ). ɼʨʫʛʘ ʦʜ ˁʠʭ ʨʘʩʧʦʣʘʞʝ ʩʘ ʧʦ 

ʜʚʘ ʩʠʩʪʝʤʘ ʩʘʙʠʨʥʠʮʘ ʥʘ ʩʚʘʢʦʤ ʦʜ ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ. ʏʚʦʨʦʚʠ ʙʨʦʿ 9 ʠ 10 ʧʨʠʧʘʜʘʿʫ 138 kV 

ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ, ʜʦʢ ʩʝ ʯʚʦʨʦʚʠ ʙʨʦʿ 11 ʠ 12 ʥʘʣʘʟʝ ʥʘ 230 kV ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ. ʆʚʘʿ ʩʠʩʪʝʤ 

ʿʝ ʠʩʢʦʨʠʰ˂ʝʥ ʜʘ ʙʠ ʩʝ ʫʢʘʟʘʣʦ ʥʘ ʪʦ ʜʘ ʿʝ ʫ ʘʣʛʦʨʠʪʘʤ ʫʚʨʰʪʝʥʘ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʝʧʦʟʥʘʚʘˁʘ 

ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ, ʦʜʥʦʩʥʦ ʜʘ ʿʝ ʦʥʝʤʦʛʫ˂ʝʥʦ ʧʦʚʝʟʠʚʘˁʝ ʯʚʦʨʦʚʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʨʘʟʣʠʯʠʪʠʤ 

ʥʘʧʦʥʩʢʠʤ ʥʠʚʦʠʤʘ. ʉʠʩʪʝʤ ʿʝ ʧʨʦʿʝʢʪʦʚʘʥ ʥʘ ʤʘʧʫ ʜʠʤʝʥʟʠʿʘ 100 km × 60 km, ʢʘʦ ʰʪʦ je ʜʘʪʦ 

ʥʘ ʉʣʠʮʠ 4.2. ɿʝʣʝʥʘ ʙʦʿʘ ʩʝ ʥʘ ʤʘʧʠ ʢʦʨʠʩʪʠ ʟʘ ʝʣʝʤʝʥʪʝ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ 230 kV ʥʘʧʦʥʩʢʦʤ 

ʥʠʚʦʫ, ʜʦʢ ʩʝ ʮʨʥʘ ʙʦʿʘ ʢʦʨʠʩʪʠ ʟʘ ʝʣʝʤʝʥʪʝ 138 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚoʘ. 
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ʉʣʠʢʘ 4.2. ɻʝʦʨʝʬʝʨʝʥʮʠʨʘʥʘ ʤʘʧʘ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ 24 ʯʚʦʨʘ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʿʝ ʧʦʪʨʝʙʥʦ ʜʦʧʨʝʤʠʪʠ ʜʦ ʧʦʪʨʦʰʘʯʘ ʫ ʦʚʦʤ ʪʝʩʪ ʩʠʩʪʝʤʫ, ʦʥʘ ʩʝ 

ʧʨʦʠʟʚʦʜʠ ʫ ʯʘʢ ʜʝʩʝʪ ʛʝʥʝʨʘʪʦʨʩʢʠʭ ʿʝʜʠʥʠʮʘ ʢʦʿʠʤʘ ʦʚʘʿ ʩʠʩʪʝʤ ʨʘʩʧʦʣʘʞʝ. ʉʝʜʘʤ ʦʜ ʜʝʩʝʪ 

ʛʝʥʝʨʘʪʦʨʘ ʿʝ ʧʨʠʢˀʫʯʝʥʦ ʥʘ ʯʚʦʨʦʚʝ 230 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ, ʜʦʢ ʩʫ ʦʩʪʘʣʘ ʪʨʠ ʧʨʠʢˀʫʯʝʥʘ 

ʥʘ ʯʚʦʨʦʚʝ 138 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ. ʀʧʘʢ, ʢʘʢʦ ʙʠ ʩʝ ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ ʩʠʤʫʣʠʨʘʣʠ ʝʬʝʢʪʠ ʢʦʿʝ 

ʙʠ ʠʥʪʝʛʨʘʮʠʿʘ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʝʥʝʨʛʠʿʝ ʤʦʛʣʘ ʠʤʘʪʠ ʥʘ ʧʦʢʘʟʘʪʝˀʝ ʨʘʜʘ ʤʨʝʞʝ, ʫ [143] ʩʝ 

ʧʨʝʜʣʘʞʝ ʠ ʜʦʜʘʚʘˁʝ ʰʝʩʪ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʩʢʠʭ ʢʘʧʘʮʠʪʝʪʘ. ʆʚʠ ʛʝʥʝʨʘʪʦʨʠ ʩʫ ʧʨʠʢˀʫʯʝʥʠ ʫ 

ʯʚʦʨʦʚʝ 3, 5, 7, 16, 21 ʠ 23. ʆʚʦʤ ʧʨʝʪʧʦʩʪʘʚʢʦʤ ʩʝ ʤʦʛʫ ʧʦʢʨʠʪʠ ʜʚʘ ʝʬʝʢʪʘ ʢʦʿʝ ʿʝ ʜʦʙʨʦ ʫʟʝʪʠ 

ʫ ʨʘʟʤʘʪʨʘˁʝ ʧʨʠʣʠʢʦʤ ʘʥʘʣʠʟʘ ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. ʇʨʚʠ ʩʝ ʦʛʣʝʜʘ ʫ ʪʦʤʝ ʜʘ ʩʝ ʫ 

ʩʠʩʪʝʤʫ ʢʦʿʠ ʿʝ ʨʘʥʠʿʝ ʬʫʥʢʮʠʦʥʠʩʘʦ ʙʝʟ ʪʝʰʢʦ˂ʘ ʤʦʛʫ ʿʘʚʠʪʠ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ ʟʙʦʛ ʧʨʠʩʪʠʛʣʠʭ 

ʟʘʭʪʝʚʘ ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʚʝʣʠʢʠʭ ʢʘʧʘʮʠʪʝʪʘ ʢʦʿʠ ʢʦʨʠʩʪʝ ʦʙʥʦʚˀʠʚʝ ʠʟʚʦʨʝ. ʊʠ ʧʨʦʙʣʝʤʠ ʤʦʛʫ 

ʙʠʪʠ ʥʘʨʦʯʠʪʦ ʠʟʨʘʞʝʥʠ ʘʢʦ ʩʝ ʧʨʠʢˀʫʯʝˁʝ ʦʚʠʭ ʿʝʜʠʥʠʮʘ ʜʝʰʘʚʘ ʫ ʯʚʦʨʦʚʠʤʘ ʢʦʿʠ ʧʨʝ ʥʠʩʫ 

ʙʠʣʠ ʧʦʩʤʘʪʨʘʥʠ ʢʘʦ ʛʝʥʝʨʘʪʦʨʩʢʠ. ɿʙʦʛ ʪʦʛʘ ʩʫ ʚʝʟʝ ʪʠʭ ʯʚʦʨʦʚʘ ʩʘ ʜʨʫʛʠʤ ʜʝʣʦʚʠʤʘ ʩʠʩʪʝʤʘ 

ʥʝʰʪʦ ʩʣʘʙʠʿʝ, ʰʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʠ ʜʦ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ. ɼʨʫʛʠ ʝʬʝʢʘʪ ʦʜ ʠʥʪʝʨʝʩʘ ʿʝ ʪʘʿ ʜʘ ʩʝ 

ʨʘʩʧʦʣʦʞʠʚʘ ʩʥʘʛʘ ʥʝʢʠʭ ʦʜ ʢʘʧʘʮʠʪʝʪʘ ʫ ʤʨʝʞʠ ʤʦʞʝ ʤʝˁʘʪʠ ʠʟ ʩʘʪʘ ʫ ʩʘʪ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʙʨʟʠʥʝ ʚʝʪʨʘ. ɸʢʦ ʩʝ ʩʘʜʘ ʫʟʤʝ ʫ ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʿʝ ʫ ʘʥʘʣʠʟʘʤʘ ʫʚʘʞʘʚʘʥʦ ʧʨʠʢˀʫʯʝˁʝ ʩʚʠʭ ʦʚʠʭ 

ʠʟʚʦʨʘ, ʿʘʩʥʦ ʿʝ ʜʘ ˂ʝ ʩʝ ʨʝʟʫʣʪʘʪʠ ʢʦʿʠ ʩʝ ʜʦʙʠʿʫ ʟʘ ʦʚʘʿ ʩʠʩʪʝʤ ʨʘʟʣʠʢʦʚʘʪʠ ʦʜ ʦʥʠʭ ʜʦʙʠʿʝʥʠʭ 

ʟʘ ʩʠʩʪʝʤ ʩʘ ʉʣʠʢʝ 4.2. ʅʘ ʉʣʠʮʠ 4.3 ʩʫ ʮʨʚʝʥʦʤ ʙʦʿʦʤ ʧʨʠʢʘʟʘʥʝ ʥʦʚʝ ʧʨʦʠʟʚʦʜʥʝ ʿʝʜʠʥʠʮʝ. 

  

ʉʣʠʢʘ 4.3. ɻʝʦʨʝʬʝʨʝʥʮʠʨʘʥʘ ʤʘʧʘ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ 24 ʯʚʦʨʘ ʩʘ ɺɽ. 
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ɿʘ ʦʚʝ ʩʠʩʪʝʤʝ ʪʨʝʙʘ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʟʘ ˁʠʭ ʙʠʣʦ ʤʦʛʫ˂ʝ ʫʚʝʩʪʠ ʠʟʚʝʩʪʘʥ ʙʨʦʿ ʧʨʝʪʧʦʩʪʘʚʢʠ 

ʢʦʿʝ ʩʫ ʧʨʠʧʨʝʤʠʣʝ ʩʠʩʪʝʤ ʟʘ ʨʘʜ ʩʘ ʧʨʝʜʣʦʞʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ. 

ʄʝʹʫʪʠʤ, ʦʚʝ ʧʨʝʪʧʦʩʪʘʚʢʝ ʩʫ ʠʤʘʣʝ ʠ ʩʚʦʿʘ ʦʛʨʘʥʠʯʝˁʘ. ʇʨʠʤʝʨʘ ʨʘʜʠ, ʜʘ ʙʠ ʩʝ ʧʨʝʜʣʦʞʝʥʘ 

ʤʝʪʦʜʘ ʤʦʛʣʘ ʠʩʢʦʨʠʩʪʠʪʠ, ʙʠʣʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʪʠ ʪʝʩʪ ʩʠʩʪʝʤʝ. ʆʚʦ ʿʝ ʫʨʘʹʝʥʦ 

ʪʘʢʦ ʰʪʦ ʿʝ ʤʝʹʫʩʦʙʥʘ ʫʜʘˀʝʥʦʩʪ ʠʟʤʝʹʫ ʩʚʘʢʘ ʜʚʘ ʯʚʦʨʘ ʙʠʣʘ ʦʜʨʝʹʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ ʧʦʟʥʘʪʠʭ 

ʧʘʨʘʤʝʪʘʨʘ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠ ʪʝ ʯʚʦʨʦʚʝ ʧʦʚʝʟʫʿʫ. ʀʧʘʢ, ʦʚʦʤ ʬʠʢʪʠʚʥʦʤ ʜʝʣʫ ʪʝʨʝʥʘ ʥʠʿʝ ʙʠʣʦ 

ʤʦʛʫ˂ʝ ʧʨʠʧʠʩʘʪʠ ʦʜʣʠʢʝ ʨʝˀʝʬʘ, ʢʘʦ ʰʪʦ ʿʝ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ ʩʚʘʢʦʛ ʢʚʘʜʨʘʪʥʦʛ ʜʝʣʘ ʪʝʨʝʥʘ. 

ʅʘʠʤʝ, ʫʚʦʹʝˁʝ ʦʚʘʢʚʠʭ ʧʨʝʪʧʦʩʪʘʚʢʠ ʙʠ ʜʦʚʝʣʦ ʜʦ ʪʦʛʘ ʜʘ ʙʠ ʨʝʟʫʣʪʘʪʠ ʤʦʛʣʠ ʟʘʚʠʩʠʪʠ ʦʜ 

ˁʠʭ ʫ ʛʦʪʦʚʦ ʠʩʪʦʿ ʤʝʨʠ ʢʘʦ ʠ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʤʝ ʤʨʝʞʝ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʦ ʠʟʙʝʛʣʦ, ʩʤʘʪʨʘʥʦ 

ʿʝ ʜʘ ʩʝ ʩʚʠ ʪʝʩʪ ʩʠʩʪʝʤʠ ʥʘʣʘʟʝ ʥʘ ʠʜʝʘʣʥʦ ʨʘʚʥʦʤ ʜʝʣʫ ʪʝʨʝʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʭʦʨʠʟʦʥʪʘʣʥʠʭ 

ʜʠʤʝʥʟʠʿʘ. ʊʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʜʦʤʝʥʟʠʿʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʥʘ ʤʘʧʘʤʘ ʜʘʪʠʤ ʥʘ ʧʨʝʪʭʦʜʥʝ ʪʨʠ ʩʣʠʢʝ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʜʝʦ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ, ʦʧʠʩʘʥ ʫ ʦʢʚʠʨʫ ʧʨʝʪʭʦʜʥʦʛ ʧʦʛʣʘʚˀʘ, 

ʙʘʟʠʨʘʥ ʿʝ ʥʘ ʨʝʘʣʥʦʤ ʩʠʩʪʝʤʫ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʜʝʣʫ ʪʝʨʝʥʘ ʢʦʿʠ ʩʪʚʘʨʥʦ ʧʦʩʪʦʿʠ. ʉʭʦʜʥʦ ʪʦʤʝ 

ʩʫ ʟʘ ˁʝʛʘ ʙʠʣʠ ʜʦʩʪʫʧʥʠ ʧʦʜʘʮʠ ʢʦʿʠ ʥʠʩʫ ʙʠʣʠ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʟʘ ʬʠʢʪʠʚʥʝ ʪʝʩʪ ʩʠʩʪʝʤʝ. ɿʘ 

ʦʚʘʿ ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʠ ʪʝʨʝʥ ʥʘ ʢʦʤʝ ʩʝ ʦʥ ʥʘʣʘʟʠ ʿʝ ʪʘʢʦ ʙʠʣʦ ʤʦʛʫ˂ʝ ʦʜʨʝʜʠʪʠ ʥʘʜʤʦʨʩʢʝ 

ʚʠʩʠʥʝ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʩʚʘʢʦʤ ʜʝʣʫ ʪʝʨʝʥʘ. ʇʨʠʪʦʤ ʿʝ ʫʩʚʦʿʝʥʦ ʜʘ ʩʫ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʜʠʤʝʥʟʠʿʘ 

1 km × 1 km. ʉʘʤʠʤ ʪʠʤ ʿʝ ʫ ʦʚʝ ʩʚʨʭʝ ʙʠʣʦ ʤʦʛʫ˂ʝ ʠʩʢʦʨʠʩʪʠʪʠ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʥʘ ʦʩʥʦʚʫ 

ʢʦʿʠʭ ʿʝ ʢʨʝʠʨʘʥʘ ʤʘʧʘ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.13. ʊʨʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʧʨʠʢʘʟ ʦʚʠʭ ʥʘʜʤʦʨʩʢʠʭ 

ʚʠʩʠʥʘ ʿʝ ʜʘʪ ʥʘ ʉʣʠʮʠ 4.4. ʇʨʠ ʬʦʨʤʠʨʘˁʫ ʤʘʧʝ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʩʫ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʚʘʥ ʛʨʘʥʠʮʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʠʨʝʣʝʚʘʥʪʥʠ ʟʘ ʩʧʨʦʚʝʜʝʥʫ ʘʥʘʣʠʟʫ, ʪʝ ˁʠʭʦʚʝ ʚʠʩʠʥʝ ʥʠʩʫ ʥʠ ʧʨʠʢʘʟʘʥʝ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʝʦʩʪʘʣʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʤʘʪʨʘʥʦʛ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ, ʫʟʝʪʦ ʿʝ 

ʜʘ ʩʫ ʠʜʝʥʪʠʯʥʝ ʦʥʠʤʘ ʦʧʠʩʘʥʠʤ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʦʛʣʘʚˀʫ. ʅʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʫʮʨʪʘʥʝ ʥʘ ʤʘʧʠ 

ʩʘ ʉʣʠʢʝ 4.4 ʦʚʘʿ ʧʫʪ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʧʨʦʨʘʯʫʥʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʦʛʣʘʚˀʘ, ʥʠʩʫ ʠʤʘʣʝ ʫʣʦʛʫ ʫ 

ʧʨʦʮʝʥʠ ʧʦʪʝʥʮʠʿʘʣʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʜʝʣʦʚʘ ʟʝʤˀʠʰʪʘ ʟʘ ʛʨʘʜˁʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʂʦʜ ʦʚʝ ʚʨʩʪʝ 

ʧʨʦʨʘʯʫʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ ʩʝ ʢʦʨʠʩʪʠʣʘ ʟʘ ʝʩʪʠʤʘʮʠʿʫ ʜʫʞʠʥʝ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʝ ʪʨʝʙʘ 

ʠʟʛʨʘʜʠʪʠ ʫ ʩʠʩʪʝʤʫ. ʆ ʧʦʩʪʫʧʢʫ ʧʨʝʤʘ ʢʦʤ ʩʫ ʪʝ ʜʫʞʠʥʝ ʨʘʯʫʥʘʪʝ ʠ ʥʘʯʠʥʫ ʥʘ ʢʦʿʠ ʩʫ ʚʠʩʠʥʝ 

ʫʟʝʪʝ ʫ ʦʙʟʠʨ ˂ʝ ʩʝ ʜʠʩʢʫʪʦʚʘʪʠ ʫ ʥʘʨʝʜʥʦʤ ʧʦʪʧʦʛʣʘʚˀʫ ʢʦʿʝ ʿʝ ʧʦʩʚʝ˂ʝʥʦ ʪʦʤ ʜʝʣʫ ʧʨʦʮʝʩʘ. 

  

ʉʣʠʢʘ 4.4. ʅʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʪʝʨʝʥʘ ʥʘ ʢʦʤ ʩʝ ʥʘʣʘʟʠ ʜʝʦ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ. 
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4.2. ʆʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʪʨʘʩʘ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ 

ʂʘʦ ʰʪʦ ʿʝ ʥʘʛʣʘʰʝʥʦ ʚʝ˂ʠ ʙʨʦʿ ʧʫʪʘ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ, ʦʩʥʦʚʥʠ ʮʠˀ ʧʨʦʮʝʩʘ ʩʨʝʜˁʦʨʦʯʥʦʛ 

ʧʣʘʥʠʨʘˁʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʿʝ ʧʨʝʜʣʘʛʘˁʝ ʥʦʚʦʛ ʝʣʝʤʝʥʪʘ ʢʦʿʠʤ ʪʨʝʙʘ ʦʿʘʯʘʪʠ ʩʠʩʪʝʤ ʪʘʢʦ ʜʘ 

ʦʥ ʙʫʜʝ ʩʧʦʩʦʙʘʥ ʜʘ ʦʜʛʦʚʦʨʠ ʥʘ ʧʨʝʜʚʠʹʝʥʝ ʠʟʘʟʦʚʝ. ʊʠ ʠʟʘʟʦʚʠ ʤʦʛʫ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʥʘʩʪʘʪʠ 

ʠ ʫʩʣʝʜ ʧʨʦʤʝʥʘ ʚʝʟʘʥʠʭ ʟʘ ʧʨʠʢˀʫʯʝˁʘ ʧʨʦʠʟʚʦʜʥʠʭ ʠ ʧʦʪʨʦʰʘʯʢʠʭ ʦʙʿʝʢʘʪʘ ʢʦʿʘ ʩʝ ʦʯʝʢʫʿʫ 

ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʚʨʝʤʝʥʩʢʠʤ ʭʦʨʠʟʦʥʪʠʤʘ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʤʨʝʞʝ, ʛʜʝ ʿʝ ʪʘʿ 

ʧʨʝʜʣʦʛ ʧʦʜʨʘʟʫʤʝʚʘʦ ʠʥʜʠʢʘʮʠʿʫ ʧʦʜʨʫʯʿʘ ʥʘ ʢʦʤʝ ʙʠ ʙʠʣʦ ʧʦʞʝˀʥʦ ʨʘʟʤʦʪʨʠʪʠ ʠʟʛʨʘʜˁʫ 

ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ, ʢʦʜ ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʩʝ ʪʠ ʧʨʦʿʝʢʪʠ ʤʦʨʘʿʫ ʜʝʬʠʥʠʩʘʪʠ ʩʘ ʤʥʦʛʦ ʚʝ˂ʠʤ 

ʙʨʦʿʝʤ ʜʝʪʘˀʘ. ɱʝʜʘʥ ʦʜ ʥʦʚʠʭ ʜʝʪʘˀʘ ʥʘ ʢʦʿʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʦʙʨʘʪʠʪʠ ʧʘʞˁʫ ʢʦʜ ʩʨʝʜˁʦʨʦʯʥʦʛ 

ʨʘʟʚʦʿʘ ʿʝʩʪʝ ʢʦʥʢʨʝʪʘʥ ʧʨʝʜʣʦʛ ʪʨʘʩʝ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠ ʙʠ ʪʨʝʙʘʣʦ ʠʟʛʨʘʜʠʪʠ. ʇʨʠʪʦʤ ʦʜ ʦʚʦʛ 

ʧʨʝʜʣʦʛʘ ʪʨʘʩʝ ʠ ˁʝʥʝ ʜʫʞʠʥʝ ʟʘʚʠʩʝ ʥʝ ʩʘʤʦ ʪʝʭʥʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʚʦʜʘ ʢʦʿʠ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ 

ʘʥʘʣʠʟʘʤʘ, ʚʝ˂ ʠ ʝʢʦʥʦʤʩʢʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʿʝʢʪʘ ʦʜ ʢʦʿʠʭ ʟʘʚʠʩʠ ˁʝʛʦʚʘ ʨʝʘʣʠʟʘʮʠʿʘ. 

ʅʘʠʤʝ, ʧʣʘʥʠʨʘˁʝ ʪʨʘʩʝ ʜʘʣʝʢʦʚʦʜʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʩʚʝʦʙʫʭʚʘʪʥʠʭ ʠ ʩʚʝ ʪʝʞʠʭ ʟʘʜʘʪʘʢʘ 

ʢʦʿʝ ʦʧʝʨʘʪʦʨʠ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʪʨʝʙʘ ʜʘ ʨʘʟʤʘʪʨʘʿʫ ʧʨʠ ʧʨʝʜʣʘʛʘˁʫ ʛʨʘʜˁʝ ʦʚʠʭ ʝʣʝʤʝʥʘʪʘ. 

ɽʤʧʠʨʠʿʩʢʠ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʢʦʨʘʢʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʿʠ ʪʠʭ ʧʨʦʿʝʢʘʪʘ ʥʘ ʢʦʿʝ ʩʝ ʧʦʪʨʦʰʠ 

ʥʘʿʚʝ˂ʠ ʜʝʦ ʚʨʝʤʝʥʘ ʫʧʨʘʚʦ ʧʨʦʮʝʩ ʧʨʠʙʘʚˀʘˁʘ ʥʝʦʧʭʦʜʥʠʭ ʜʦʟʚʦʣʘ ʠ ʫʩʣʦʚʘ. ʅʘ ʦʜʣʘʛʘˁʘ 

ʫʩʣʝʜ ʙʠʨʦʢʨʘʪʩʢʠʭ ʧʨʦʙʣʝʤʘ ʤʦʛʫ ʫʪʠʮʘʪʠ ʠ ʧʦʪʝʰʢʦ˂ʝ ʚʝʟʘʥʝ ʟʘ ʟʘʙʨʠʥʫʪʦʩʪ ˀʫʜʠ ʧʦʚʦʜʦʤ 

ʫʪʠʮʘʿʘ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠ ʧʨʦʣʘʟʝ ʫ ʙʣʠʟʠʥʠ ʥʘʩʝˀʝʥʠʭ ʧʦʜʨʫʯʿʘ ʥʘ ʟʜʨʘʚˀʝ ʩʪʘʥʦʚʥʠʢʘ [144, 

145]. ɼʦʜʘʪʥʠ ʝʬʝʢʘʪ ʢʦʿʠ ʙʨʠʥʝ ʩʪʘʥʦʚʥʠʰʪʚʦ ʿʝ ʫʪʠʮʘʿ ʢʦʿʠ ʙʠ ʝʥʝʨʛʝʪʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʤʦʛʣʘ ʠʤʘʪʠ ʥʘ ʝʢʦʣʦʰʢʝ ʠʥʜʠʢʘʪʦʨʝ, ʰʪʦ ʧʦʩʪʘʿʝ ʨʝʣʝʚʘʥʪʥʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʫ ʢʦʿʠʤʘ ʙʠ ʥʦʚʠ 

ʝʣʝʤʝʥʪʠ ʪʨʝʙʘʣʦ ʜʘ ʧʨʦʣʘʟʝ ʢʨʦʟ ʟʘʰʪʠ˂ʝʥʘ ʧʦʜʨʫʯʿʘ [146-148]. ʂʘʦ ʿʝʜʘʥ ʦʜ ʠʣʫʩʪʨʘʪʠʚʥʠʭ 

ʧʨʠʤʝʨʘ ʧʨʦʙʣʝʤʘ ʜʦ ʢʦʿʠʭ ʤʦʞʝ ʜʦ˂ʠ, ʯʘʢ ʠ ʢʘʜʘ ʩʝ ʩʚʝ ʜʦʟʚʦʣʝ ʦʙʝʟʙʝʜʝ ʠ ʢʘʜʘ ʩʝ ʚʝ˂ ʧʦʯʥʝ 

ʩʘ ʛʨʘʹʝʚʠʥʩʢʠʤ ʨʘʜʦʚʠʤʘ, ʤʦʞʝ ʩʝ ʥʘʚʝʩʪʠ ʩʣʫʯʘʿ ʠʟ ʅʠʰʘ [149]. ʊʘʤʦ ʩʫ, ʢʘʦ ʚʠʜ ʧʨʦʪʝʩʪʘ 

ʧʨʦʪʠʚ ʠʟʛʨʘʜˁʝ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ, ʛʨʘʹʘʥʠ ɹʨʟʦʛ ɹʨʦʜʘ ʟʘʪʨʧʘʣʠ ʨʫʧʝ ʟʘ ʧʦʣʘʛʘˁʝ ʪʝʤʝˀʘ 

ʩʪʫʙʦʚʘ ʜʘʣʝʢʦʚʦʜʘ ʠ ʦʜʨʞʘʣʠ ˁʝʛʦʚʫ ʮʝʨʝʤʦʥʠʿʘʣʥʫ ʩʘʭʨʘʥʫ. ʆʚʠʤʝ ʿʝ ʠʟʛʨʘʜˁʘ ʫʩʧʦʨʝʥʘ, ʘ 

ʨʦʢ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʿʝʢʪʘ ʦʜʣʦʞʝʥ. ʀʟ ʦʚʦʛ ʧʨʠʤʝʨʘ ʩʝ ʿʦʰ ʿʘʩʥʠʿʝ ʤʦʞʝ ʚʠʜʝʪʠ ʢʦʤʧʣʝʢʩʥʦʩʪ 

ʧʨʦʙʣʝʤʘʪʠʢʝ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʠ ʢʦʣʠʯʠʥʘ ʬʘʢʪʦʨʘ ʢʦʿʝ ʿʝ ʪʝʰʢʦ ʫʥʘʧʨʝʜ ʧʨʝʜʚʠʜʝʪʠ, ʘ ʤʦʛʫ ʫ 

ʚʝʣʠʢʦʿ ʤʝʨʠ ʫʪʠʮʘʪʠ ʥʘ ʪʦ ʢʘʜʘ ʩʝ ʠ ʜʘ ʣʠ ʩʝ ʟʘʚʨʰʝʪʘʢ ʧʨʦʿʝʢʪʘ ʫ ʩʠʩʪʝʤʫ ʤʦʞʝ ʦʯʝʢʠʚʘʪʠ. 

ʇʦʨʝʜ ʪʦʛʘ, ʧʦʤʝʥʫʪʦ ʿʝ ʜʘ ʩʝ ʦʧʝʨʘʪʦʨʠ ʩʠʩʪʝʤʘ ʯʝʩʪʦ ʩʫʦʯʘʚʘʿʫ ʩʘ ʙʫ˅ʝʪʩʢʠʤ ʦʛʨʘʥʠʯʝˁʠʤʘ 

ʢʦʿʘ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʪʦʛʘ ʜʘ ʩʝ ʦʜ ʧʨʝʪʭʦʜʥʦ ʜʝʬʠʥʠʩʘʥʝ ʛʨʫʧʝ ʧʨʦʿʝʢʘʪʘ ʤʦʨʘʿʫ ʦʜʘʙʨʘʪʠ ʦʥʠ 

ʚʝ˂ʝʛ ʧʨʠʦʨʠʪʝʪʘ. ʇʨʝʦʩʪʘʣʠ ʧʨʦʿʝʢʪʠ ʙʠ, ʘʢʦ ʜʦʹʝ ʜʦ ʧʦʪʨʝʙʝ ʟʘ ʪʠʤʝ, ʤʦʨʘʣʠ ʙʠʪʠ ʦʜʣʦʞʝʥʠ 

ʜʦʢ ʩʝ ʥʝ ʦʙʝʟʙʝʜʝ ʩʨʝʜʩʪʚʘ. ʀʘʢʦ ʩʫ ʙʫ˅ʝʪʩʢʘ ʦʛʨʘʥʠʯʝˁʘ ʧʨʦʙʣʝʤ ʩʘ ʢʦʿʠʤ ʩʝ ʦʧʝʨʘʪʦʨʠ ʚʝ˂ 

ʩʘʜʘ ʨʝʜʦʚʥʦ ʩʫʦʯʘʚʘʿʫ, ʦʯʝʢʫʿʝ ʩʝ ʜʘ ˂ʝ ʦʚʘʿ ʚʠʜ ʧʦʪʝʰʢʦ˂ʘ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ ʧʦʩʪʘʪʠ ʿʦʰ 

ʠʟʨʘʞʝʥʠʿʠ. ʈʘʟʣʦʛ ʟʘ ʦʚʫ ʧʨʝʪʧʦʩʪʘʚʢʫ ʿʝ ʧʦʨʘʩʪ ʮʝʥʝ ʤʘʪʝʨʠʿʘʣʘ ʥʝʦʧʭʦʜʥʠʭ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ 

ʧʨʦʿʝʢʘʪʘ, ʢʘʦ ʰʪʦ ʿʝ ʯʝʣʠʢ. ɼʦ ʦʚʦʛ ʧʦʩʢʫʧˀʝˁʘ ʿʝ ʜʦʰʣʦ ʫʩʣʝʜ ʧʘʥʜʝʤʠʿʝ ʚʠʨʫʩʘ COVID-19 

ʠ ʨʘʪʥʠʭ ʩʫʢʦʙʘ ʫ ʋʢʨʘʿʠʥʠ. ɿʘ ʙʦˀʝ ʧʦʿʘʰˁʝˁʝ ʝʬʝʢʘʪʘ ʢʦʿʝ ʪʘʿ ʨʘʪ ʠʤʘ ʥʘ ʮʝʥʫ ʯʝʣʠʢʘ ʤʦʞʝ 

ʩʝ ʠʩʢʦʨʠʩʪʠʪʠ ʧʨʠʤʝʨ ʥʘʚʝʜʝʥ ʫ [150], ʛʜʝ ʿʝ ʨʝʯʝʥʦ ʜʘ ʿʝ ʮʝʥʘ ʯʝʣʠʯʥʝ ʘʨʤʘʪʫʨʝ ʫ ʤʘʨʪʫ 2022. 

ʛʦʜʠʥʝ ʧʦʨʘʩʣʘ ʟʘ ʯʘʢ 30% ʫ ʦʜʥʦʩʫ ʥʘ ʮʝʥʫ ʫ ʬʝʙʨʫʘʨʫ. ɸʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʜʘ ʩʝ ʪʦ ʜʦʛʦʜʠʣʦ 

ʫ ʧʨʚʦʤ ʤʝʩʝʮʫ ʧʦʣʠʪʠʯʢʠʭ ʥʝʩʪʘʙʠʣʥʦʩʪʠ, ʢʘʦ ʠ ʪʦ ʜʘ ʯʝʣʠʢ ʥʘ ʧʨʦʿʝʢʪʠʤʘ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ 

ʧʨʝʜʩʪʘʚˀʘ ʥʝʦʧʭʦʜʥʫ ʩʠʨʦʚʠʥʫ ʟʘ ʠʟʨʘʜʫ ʧʨʦʚʦʜʥʠʢʘ ʠ ʩʪʫʙʦʚʘ, ʧʦʩʪʘʿʝ ʿʘʩʥʦ ʫ ʢʦʿʦʿ ʙʠ ʤʝʨʠ 

ʦʚʘʢʚʦ ʩʪʘˁʝ ʤʦʛʣʦ ʜʘ ʩʝ ʦʜʨʘʟʠ ʥʘ ʮʝʥʝ ʧʨʦʿʝʢʘʪʘ ʯʠʿʘ ʨʝʘʣʠʟʘʮʠʿʘ ʤʦʞʝ ʪʨʘʿʘʪʠ ʠ ʧʦ ʥʝʢʦʣʠʢʦ 

ʛʦʜʠʥʘ. ʆʚʦ ʜʦʜʘʪʥʦ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʭʠʧʦʪʝʟʠ ʧʨʝʤʘ ʢʦʿʦʿ ˂ʝ ʦʧʝʨʘʪʦʨʠ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ 

ʤʦʨʘʪʠ ʜʘ ʨʝʜʫʢʫʿʫ ʙʨʦʿ ʧʣʘʥʠʨʘʥʠʭ ʧʨʦʿʝʢʘʪʘ ʫʩʣʝʜ ʥʝʜʦʚʦˀʥʠʭ ʬʠʥʘʥʩʠʿʩʢʠʭ ʩʨʝʜʩʪʘʚʘ. 
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ʆʜʘʚʜʝ ʧʨʦʠʟʠʣʘʟʠ ʜʘ, ʘʢʦ ʿʝ ʙʨʦʿ ʥʦʚʠʭ ʧʨʦʿʝʢʘʪʘ ʥʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʨʘʯʫʥʘʪʠ ʦʛʨʘʥʠʯʝʥ, ʠʟʙʦʨ 

ʧʨʦʿʝʢʘʪʘ ʫ ʯʠʿʫ ˂ʝ ʩʝ ʙʣʘʛʦʚʨʝʤʝʥʫ ʨʝʘʣʠʟʘʮʠʿʫ ʫʣʘʛʘʪʠ ʤʦʨʘ ʙʠʪʠ ʚʨʰʝʥ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ. 

ɿʙʦʛ ʪʦʛʘ ʩʝ ʦʧʝʨʘʪʦʨʠ ʩʠʩʪʝʤʘ ʩʥʘʣʘʟʝ ʢʘʢʦ ʙʠ ʢʨʝʠʨʘʣʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʧʦʤʦ˂ʫ 

ʢʦʿʠʭ ʩʝ ʥʝʢʠ ʧʨʦʿʝʢʪʠ ʤʦʛʫ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʢʘʦ ʧʨʠʦʨʠʪʝʪʥʠ ʠ ʥʫʞʥʠ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʫ ʩʢʣʘʜʫ 

ʩʘ ʠʥʠʮʠʿʘʣʥʠʤ ʧʣʘʥʦʚʠʤʘ. ʆʚʠʤʝ ʩʝ ʧʨʠʭʚʘʪʘ ʜʘ ˂ʝ ʨʝʘʣʠʟʘʮʠʿʘ ʧʨʦʿʝʢʘʪʘ ʢʦʿʠ ʥʝ ʩʧʘʜʘʿʫ ʫ 

ʦʚʫ ʛʨʫʧʫ ʤʦʨʘʪʠ ʜʘ ʩʘʯʝʢʘ ʜʘ ʩʝ ʫ ʙʫ˅ʝʪʫ ʥʘʹʫ ʠ ʩʨʝʜʩʪʚʘ ʧʦʪʨʝʙʥʘ ʟʘ ˁʫ. ʇʨʠʤʝʨʘ ʨʘʜʠ, ʘ.ʜ. 

Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ ʫ ʦʚʝ ʩʚʨʭʝ ʢʦʨʠʩʪʠ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʫ ʤʝʪʦʜʦʣʦʛʠʿʫ ʯʠʿʠ ʩʝ ʦʧʠʩ ʤʦʞʝ 

ʧʨʦʥʘ˂ʠ ʫ [105]. ʆʚʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʪʦʤʝ ʜʘ ʩʝ ʦʜ ʧʨʦʿʝʢʘʪʘ ʫ ʢʦʿʝ ʿʝ ʧʨʝʜʣʦʞʝʥʦ 

ʠʥʚʝʩʪʠʨʘˁʝ ʫ ʥʘʨʝʜʥʦʤ ʧʝʨʠʦʜʫ, ʦʜʘʙʝʨʫ ʦʥʠ ʟʘ ʢʦʿʝ ʧʦʩʪʦʿʝ ʨʘʩʧʦʣʦʞʠʚʘ ʥʦʚʯʘʥʘ ʩʨʝʜʩʪʚʘ. 

ʆʚʘʿ ʠʟʙʦʨ ʟʘʚʠʩʠ ʦʜ ʭʠʪʥʦʩʪʠ ʧʨʦʿʝʢʪʘ, ʦʜʥʦʩʥʦ ʪʦʛʘ ʜʘ ʣʠ ʙʠ ʧʦʫʟʜʘʥʦʩʪ ʨʘʜʘ ʩʠʩʪʝʤʘ ʤʦʛʣʘ 

ʜʘ ʙʫʜʝ ʫʛʨʦʞʝʥʘ ʘʢʦ ʜʦ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʿʝʢʪʘ ʥʝ ʜʦʹʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʣʘʥʦʚʠʤʘ. ʋʟ ʪʦ, ʫ ʦʙʟʠʨ ʩʝ 

ʤʦʨʘʿʫ ʫʟʝʪʠ ʠ ʧʨʝʜʚʠʹʝʥʘ ʧʦʙʦˀʰʘˁʘ ʧʨʠʣʠʢʘ ʫ ʤʨʝʞʠ ʜʦ ʢʦʿʠʭ ʧʨʦʿʝʢʘʪ ʜʦʚʦʜʠ. 

ʋʣʘʟʥʠ ʧʦʜʘʮʠ ʩʫ ʠ ʩʘʛʣʝʜʘʥʘ ʮʝʥʘ ʧʨʦʿʝʢʪʘ, ʠ ʧʨʦʮʝʥʘ ʙʝʥʝʬʠʪʘ ʢʦʿʠ ʩʝ ʦʜ ʪʦʛ ʧʨʦʿʝʢʪʘ ʤʦʛʫ 

ʦʯʝʢʠʚʘʪʠ. ʂʘʢʦ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ, ʢʦʜ ʧʨʦʿʝʢʘʪʘ ʠʟʛʨʘʜˁʝ ʜʘʣʝʢʦʚʦʜʘ, ʦʙʝ ʩʪʘʚʢʝ ʩʫ ʚʝʦʤʘ 

ʧʦʜʣʦʞʥʝ ʧʨʦʤʝʥʘʤʘ ʘʢʦ ʜʦʹʝ ʜʦ ʠʟʤʝʥʝ ʧʨʦʮʝˁʝʥʝ ʜʫʞʠʥʝ ʪʨʘʩʘ ʪʠʭ ʚʦʜʦʚʘ. ʇʨʚʠ ʧʘʨʘʤʝʪʘʨ 

ʢʦʿʠ ʿʝ ʚʠʪʘʣʘʥ ʟʘ ʦʚʫ ʧʨʠʦʨʠʪʠʟʘʮʠʿʫ, ʘ ʟʘʚʠʩʠ ʜʠʨʝʢʪʥʦ ʦʜ ʝʩʪʠʤʠʨʘʥʝ ʜʫʞʠʥʝ ʪʨʘʩʝ, ʿʝʩʪʝ 

ʚʝʣʠʯʠʥʘ ʧʨʝʜʚʠʹʝʥʠʭ ʫʣʘʛʘˁʘ ʫ ʧʨʦʿʝʢʘʪ. ʅʘʠʤʝ, ʮʝʥʘ ʦʚʘʢʚʠʭ ʧʨʦʿʝʢʘʪʘ ʩʝ ʨʘʯʫʥʘ ʪʘʢʦ ʰʪʦ 

ʩʝ ʜʫʞʠʥʘ ʪʨʘʩʝ ʧʦʤʥʦʞʠ ʿʝʜʠʥʠʯʥʦʤ ʮʝʥʦʤ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ ʠ ʪʠʧʫ ʪʝʨʝʥʘ ʥʘ 

ʢʦʤʝ ʙʠ ʥʦʚʠ ʚʦʜ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʧʦʜʠʛʥʝ. ɻʨʝʰʢʘ ʫ ʧʨʦʮʝʥʠ ʮʝʥʝ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʥʝʞʝˀʝʥʠʭ 

ʧʦʩʣʝʜʠʮʘ. ʇʝʩʠʤʠʩʪʠʯʥʘ ʧʨʦʮʝʥʘ, ʦʜʥʦʩʥʦ ʦʜʚʘʿʘˁʝ ʧʨʝʚʝʣʠʢʠʭ ʩʨʝʜʩʪʘʚʘ ʟʘ ʧʨʦʿʝʢʘʪ, ʤʦʞʝ 

ʜʦʚʝʩʪʠ ʜʦ ʪʦʛʘ ʜʘ ʩʝ ʜʨʫʛʠ ʧʨʦʿʝʢʪʠ ʙʝʩʧʦʪʨʝʙʥʦ ʦʜʣʦʞʝ. ʆʧʪʠʤʠʩʪʠʯʥʘ ʧʨʦʮʝʥʘ, ʦʜʥʦʩʥʦ 

ʧʦʪʮʝˁʠʚʘˁʝ ʫʣʘʛʘˁʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʟʘʚʨʰʝʪʘʢ ʧʨʦʿʝʢʪʘ, ʢʘʩʥʠʿʝ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʪʦʛʘ ʜʘ ʩʝ 

ʧʨʦʿʝʢʘʪ ʟʘ ʢʦʿʠ ʿʝ ʧʨʦʮʝʥʘ ʨʘʹʝʥʘ ʦʜʣʘʞʝ. ʊʦ ʤʦʞʝ ʫʟʨʦʢʦʚʘʪʠ ʙʨʦʿʥʝ ʧʨʦʙʣʝʤʝ ʫ ʨʘʜʫ ʩʠʩʪʝʤʘ 

ʟʘʩʥʦʚʘʥʦʛ ʥʘ ʧʨʝʪʧʦʩʪʘʚʮʠ ʜʘ ˂ʝ ʩʝ ʧʨʦʿʝʢʘʪ ʥʘ˂ʠ ʫ ʧʦʛʦʥʫ ʩʭʦʜʥʦ ʦʯʝʢʠʚʘˁʠʤʘ. 

ɸʢʦ ʩʝ ʧʦʩʤʘʪʨʘ ʧʨʦʮʝʥʘ ʧʦʟʠʪʠʚʥʠʭ ʫʪʠʮʘʿʘ ʧʨʦʿʝʢʪʘ, ʜʦʣʘʟʠ ʩʝ ʜʦ ʪʦʛʘ ʜʘ ʿʝ ʿʝʜʠʥʠ ʥʘʯʠʥ ʥʘ 

ʢʦʿʠ ʙʠ ʩʝ ʪʘ ʧʨʦʮʝʥʘ ʤʦʛʣʘ ʘʜʝʢʚʘʪʥʦ ʠʟʚʨʰʠʪʠ ʦʥʘʿ ʧʨʠ ʢʦʤʝ ʙʠ ʩʝ ʫ ʤʦʜʝʣ ʩʠʩʪʝʤʘ ʫʚʨʩʪʠʣʠ 

ʩʚʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ˂ʝ ʩʝ ʠʟʛʨʘʜʠʪʠ ʫ ʦʢʚʠʨʫ ʧʨʦʿʝʢʪʘ. ɼʘ ʙʠ ʩʝ ʤʦʜʝʣʦʚʘˁʝ ʧʨʦʿʝʢʪʘ ʦʙʘʚʠʣʦ, 

ʧʦʪʨʝʙʥʦ ʿʝ ʨʘʩʧʦʣʘʛʘʪʠ ʜʦʚʦˀʥʦʤ ʢʦʣʠʯʠʥʦʤ ʪʝʭʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʚʠʭ ʝʣʝʤʝʥʘʪʘ. ʆʚʘʢʚʠ 

ʧʘʨʘʤʝʪʨʠ ʩʫ ʢʦʜ ʜʘʣʝʢʦʚʦʜʘ ʜʠʨʝʢʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʠ ˁʝʛʦʚʦʿ ʜʫʞʠʥʠ. ʉʪʦʛʘ ʿʝ ʿʘʩʥʦ ʫ ʢʦʿʦʿ 

ʤʝʨʠ ʨʝʟʫʣʪʘʪʠ ʧʨʦʨʘʯʫʥʘ ʚʘʨʠʨʘʿʫ ʟʘ ʩʣʫʯʘʿʝʚʝ ʫ ʢʦʿʠʤʘ ʩʝ ʪʝʭʥʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʚʦʜʘ ʤʝˁʘʿʫ 

ʫʩʣʝʜ ʥʝʧʦʫʟʜʘʥʠʭ ʧʨʦʮʝʥʘ ʜʫʞʠʥʝ. ʆʚʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʤʦʞʝ ʠʤʘʪʠ ʪʦ ʜʘ ʩʝ ʧʦʟʠʪʠʚʥʠ ʝʬʝʢʪʠ 

ʠʟʛʨʘʜˁʝ ʜʘʣʝʢʦʚʦʜʘ ʧʨʝʮʝʥʝ ʠʣʠ ʧʦʪʮʝʥʝ. ʅʠʿʝʜʥʘ ʦʜ ʦʚʝ ʜʚʝ ʦʧʮʠʿʝ ʥʠʿʝ ʜʦʙʨʘ ʥʠ ʩʘ ʘʩʧʝʢʪʘ 

ʩʠʩʪʝʤʘ, ʥʠ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʦʧʝʨʘʪʦʨʘ ʢʦʿʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʫʧʨʘʚˀʘ ʪʠʤ ʩʠʩʪʝʤʦʤ. 

ʇʦʨʝʜ ʪʦʛʘ ʰʪʦ ʧʨʝʜʣʦʞʝʥʘ ʪʨʘʩʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʰʪʦ ʢʨʘ˂ʘ ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʠ ʧʨʦʙʣʝʤʠ ʚʝʟʘʥʠ 

ʟʘ ʙʫ˅ʝʪʩʢʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʧʦʩʣʝʜʠʯʥʦ ʦʜʣʘʛʘˁʝ ʜʨʫʛʠʭ ʧʨʦʿʝʢʘʪʘ, ʪʨʘʩʘ ʤʦʨʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ 

ʪʦ ʜʘ ʧʦʩʪʦʿʝ ʥʝʢʠ ʨʝʛʠʦʥʠ ʧʨʝʢʦ ʢʦʿʠʭ ʩʝ ʥʝ ʙʠ ʩʤʝʣʦ ʧʨʝʣʘʟʠʪʠ ʥʦʚʠʤ ʜʘʣʝʢʦʚʦʜʠʤʘ. ʊʫ ʩʝ 

ʧʨʚʝʥʩʪʚʝʥʦ ʤʠʩʣʠ ʥʘ ʫʨʙʘʥʝ ʩʨʝʜʠʥʝ, ʧʦʰʪʦ ʫ ˁʠʤʘ ʥʝ ʩʘʤʦ ʜʘ ʥʠʿʝ ʧʦʞʝˀʥʘ ʛʨʘʜˁʘ ʥʦʚʠʭ 

ʜʘʣʝʢʦʚʦʜʘ, ʚʝ˂ ʩʝ ʨʘʜʠ ʠ ʥʘ ʪʦʤʝ ʜʘ ʩʝ ʧʦʩʪʦʿʝ˂ʠ ʜʘʣʝʢʦʚʦʜʠ ʠʣʠ ʠʟʤʝʩʪʝ ʚʘʥ ʦʚʦʛ ʧʦʜʨʫʯʿʘ, 

ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʰʫ ʢʘʦ ʢʘʙʣʦʚʩʢʠ ʚʦʜʦʚʠ. ʊʘʢʦʹʝ, ʫ ʨʝʛʠʦʥʝ ʫ ʢʦʿʠʤʘ ʥʝ ʙʠ ʙʠʣʘ ʤʦʛʫ˂ʘ ʛʨʘʜˁʘ 

ʩʧʘʜʘʿʫ ʠ ʧʨʠʨʦʜʥʘ ʙʦʛʘʪʩʪʚʘ ʟʘʰʪʠ˂ʝʥʘ ʟʘʢʦʥʦʤ, ʢʘʦ ʰʪʦ ʩʫ ʥʘʮʠʦʥʘʣʥʠ ʧʘʨʢʦʚʠ. ʉʘʜʘ ʙʠ ʩʝ 

ʤʦʛʣʦ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʥʘ ʢʦʿʠ ʿʝ ʥʘʯʠʥ ʤʦʛʫ˂ʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʦʚʘ ʦʛʨʘʥʠʯʝˁʘ ʧʨʠ ʦʙʘʚˀʘˁʫ 

ʧʨʦʮʝʩʘ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ. ʆʜʛʦʚʦʨ ʥʘ ʦʚʫ ʥʝʜʦʫʤʠʮʫ ʤʦʞʝ ʙʠʪʠ ʧʨʦʥʘʹʝʥ ʫ 

ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʤʦʜʠʬʠʢʘʮʠʿʠ, ʪʝʩʪʠʨʘˁʫ ʠ ʧʨʠʤʝʥʠ ʘʣʛʦʨʠʪʘʤʘ ʟʘ ʧʨʝʪʨʘʛʫ ʧʨʦʩʪʦʨʘ. 
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ʋʧʨʘʚʦ ʧʨʠʤʝʥʘ ʦʚʘʢʚʠʭ ʘʣʛʦʨʠʪʘʤʘ ʫ ʮʠˀʫ ʜʝʬʠʥʠʩʘˁʘ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ 

ʫ ʤʨʝʞʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʪʝʤʫ ʥʘ ʢʦʿʦʿ ʿʝ ʟʘʩʥʦʚʘʥ ʚʝʣʠʢʠ ʙʨʦʿ ʨʘʜʦʚʘ [151-155]. ʉʚʘʢʠ ʦʜ ʦʚʠʭ 

ʨʘʜʦʚʘ ʿʝ ʜʦʜʘʦ ʠʟʚʝʩʥʦ ʧʦʙʦˀʰʘˁʝ ʫ ʩʪʘʥʜʘʨʜʥʝ ʤʝʪʦʜʝ ʥʘʤʝˁʝʥʝ ʤʘʧʠʨʘˁʫ ʨʝˀʝʬʘ ʪʝʨʝʥʘ 

ʠ ʦʜʨʝʹʠʚʘˁʫ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʢʦʿʦʤ ʙʠ ʜʘʣʝʢʦʚʦʜ ʤʦʛʘʦ ʜʘ ʧʨʦʹʝ ʧʨʝʢʦ ʪʦʛ ʪʝʨʝʥʘ. ʇʨʠʤʝʨʘ 

ʨʘʜʠ, ʫ [152] ʩʝ ʘʥʘʣʠʟʠʨʘ ʧʨʠʤʝʥʘ LIDAR (Light Detection and Ranging ï ʤʘʧʠʨʘˁʝ ʙʘʟʠʨʘʥʦ 

ʥʘ ʨʝʬʣʝʢʪʦʚʘˁʫ ʠ ʜʝʪʝʢʮʠʿʠ ʩʚʝʪʣʦʩʥʠʭ ʩʥʦʧʦʚʘ) ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʜʦʙʠʿʘˁʝ ʰʪʦ ʧʨʝʮʠʟʥʠʿʠʭ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʨʝʘʣʥʦʤ ʩʪʘˁʫ ʥʘ ʪʝʨʝʥʫ ʧʨʝ ʧʣʘʥʠʨʘˁʘ ʪʨʘʩʘ ʥʦʚʠʭ ʚʦʜʦʚʘ. ʇʨʦʮʝˁʝʥʦ ʿʝ ʜʘ 

ʙʠ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʧʨʠʤʝʥʘ ʦʚʝ ʤʝʪʦʜʝ ʤʦʛʣʘ ʜʘ ʜʦʚʝʜʝ ʜʦ ʫʰʪʝʜʝ ʦʜ ʯʘʢ 10% ʧʨʠ ʛʨʘʜˁʠ ʥʦʚʠʭ 

ʜʘʣʝʢʦʚʦʜʘ. ʇʦ ʪʨʘʛʫ ʦʚʦʛ ʨʘʜʘ, ʠ ʤʝʪʦʜʘ ʨʘʟʚʠʿʝʥʘ ʫ ʦʢʚʠʨʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʪʦʤʝ ʜʘ ʩʝ, ʧʨʝ ʨʘʟʤʘʪʨʘˁʘ ʪʨʘʩʝ ʚʦʜʘ, ʧʨʠʢʫʧʝ ʨʝʣʝʚʘʥʪʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ 

ʨʝˀʝʬʘ ʠ ʦ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʪʝʨʝʥʘ. ʆʚʠʤʝ ʩʝ ʜʦʧʫʰʪʘ ʧʨʝʣʘʟʘʢ ʠʟ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʦʛ 

ʧʦʩʤʘʪʨʘˁʘ ʢʦʿʝ ʩʝ ʦʙʠʯʥʦ ʢʦʨʠʩʪʠ ʧʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʫ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʠ 

ʧʨʦʩʪʦʨ. ʇʨʠʪʦʤ ʩʝ ʜʦʜʘʪʥʘ ʧʨʝʮʠʟʥʦʩʪ ʜʦʙʠʿʘ ʙʝʟ ʫʛʨʦʞʘʚʘˁʘ ʦʩʪʘʣʠʭ ʢʦʨʘʢʘ ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ, 

ʢʦʨʠʰ˂ʝˁʝʤ ʠʩʢˀʫʯʠʚʦ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʩʫ ʫ ʩʚʘʢʦʤ ʪʨʝʥʫʪʢʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʦʧʝʨʘʪʦʨʫ 

ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ. ɸʣʛʦʨʠʪʘʤ ʢʦʿʠ ʩʝ ʧʨʝʜʣʘʞʝ ʠ ʢʦʿʠ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʫ ʘʥʘʣʠʟʘʤʘ ʦ ʢʦʿʠʤʘ 

˂ʝ ʩʝ ʜʠʩʢʫʪʦʚʘʪʠ ʫ ʥʘʨʝʜʥʠʤ ʧʦʪʧʦʛʣʘʚˀʠʤʘ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʙʘʟʠʨʘʥ ʿʝ ʥʘ ʧʨʠʤʝʥʠ ʪʝʭʥʠʢʝ 

ʧʦʟʥʘʪʝ ʢʘʦ ʰʠʨʠʥʩʢʘ ʧʨʝʪʨʘʛʘ. ʆʚʘ ʪʝʭʥʠʢʘ ʿʝ ʰʠʨʦʢʦ ʧʨʠʭʚʘ˂ʝʥʘ ʢʘʦ ʧʦʛʦʜʥʘ ʟʘ ʧʨʝʪʨʘʛʝ 

ʧʨʦʩʪʦʨʘ ʫʩʣʝʜ ʧʦʫʟʜʘʥʦʩʪʠ, ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʠ ʛʘʨʘʥʪʦʚʘʥʦʛ ʥʘʣʘʞʝˁʘ ʥʘʿʢʨʘ˂ʝʛ ʧʫʪʘ ʠʟʤʝʹʫ 

ʜʚʝ ʟʘʜʘʪʝ ʪʘʯʢʝ ʢʦʿʝ ʩʝ, ʧʨʠ ʫʧʦʪʨʝʙʠ ʦʚʦʛ ʘʣʛʦʨʠʪʤʘ, ʪʨʝʪʠʨʘʿʫ ʢʘʦ ʯʚʦʨʦʚʠ ʛʨʘʬʘ [156]. 

ɼʘ ʙʠ ʩʝ ʦʚʘ ʪʝʭʥʠʢʘ, ʦʧʠʩʘʥʘ ʫ [157], ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ ʧʨʠʤʝʥʠʣʘ ʥʘ ʧʨʦʙʣʝʤ ʧʨʦʥʘʣʘʞʝˁʘ 

ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʟʘ ʥʦʚʠ ʜʘʣʝʢʦʚʦʜ, ʫʟ ʠʩʪʠʮʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠʩʪʝ ʜʘ ʫʟʤʝ ʫ ʦʙʟʠʨ ʠ ʜʝʣʦʚʝ 

ʪʝʨʝʥʘ ʧʨʝʢʦ ʢʦʿʠʭ ʥʦʚʠ ʚʦʜ ʥʝ ʙʠ ʩʤʝʦ ʧʨʝ˂ʠ, ʢʨʝʠʨʘʥ ʿʝ ʧʦʩʝʙʘʥ ʪʝʩʪ ʩʠʩʪʝʤ ʦʜ ʰʝʩʪ ʯʚʦʨʦʚʘ 

ʢʦʿʠ ʩʫ ʤʝʹʫʩʦʙʥʦ ʙʠʣʠ ʧʦʚʝʟʘʥʠ ʫ ʬʦʨʤʠ ʧʨʩʪʝʥʘ. ʉʭʦʜʥʦ ʪʦʤʝ ʿ ʝ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ ʜʘ ʿʝ ʩʚʘʢʠ 

ʦʜ ʪʠʭ ʯʚʦʨʦʚʘ ʠʤʘʦ ʚʝʟʝ ʧʨʝʤʘ ʦʙʘ ʯʚʦʨʘ ʢʦʿʘ ʩʫ ʤʫ ʙʠʣʘ ʥʘʿʙʣʠʞʘ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʥʠʿʝ ʙʠʣʦ 

ʧʦʪʨʝʙʥʦ ʜʝʬʠʥʠʩʘʪʠ ʥʘʧʦʥ ʥʘ ʢʦʤʝ ʩʝ ʦʚʘ ʤʨʝʞʘ ʥʘʣʘʟʠ, ʟʘʪʦ ʰʪʦ ʪʦ ʥʠ ʥʘ ʢʦʿʠ ʥʘʯʠʥ ʥʝ ʙʠ 

ʫʪʠʮʘʣʦ ʥʘ ʪʦʢ ʧʨʦʮʝʩʘ ʦʜʨʝʹʠʚʘˁʘ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʚʦʜʘ ʠʟʤʝʹʫ ʠʟʘʙʨʘʥʘ ʜʚʘ ʯʚʦʨʘ ʫ ʦʚʦʤ 

ʩʠʩʪʝʤʫ, ʥʠʪʠ ʙʠ ʩʝ ʙʠʣʦ ʢʘʢʦ ʦʜʨʘʟʠʣʦ ʥʘ ʜʦʙʠʿʝʥʝ ʨʝʟʫʣʪʘʪʝ. ɼʦʚʦˀʥʦ ʿʝ ʙʠʣʦ ʧʨʝʪʧʦʩʪʘʚʠʪʠ 

ʜʘ ʩʝ ʩʚʠʭ ʰʝʩʪ ʯʚʦʨʦʚʘ ʥʘʣʘʟʠ ʥʘ ʠʜʝʥʪʠʯʥʦʤ ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ. ʅʘʨʘʚʥʦ, ʘʢʦ ʙʠ ʩʝ ʨʘʜʠʣʦ ʩʘ 

ʨʝʘʣʥʦʤ ʤʨʝʞʦʤ, ʠ ʦʚʘʿ ʧʦʜʘʪʘʢ ʙʠ ʙʠʦ ʦʜ ʠʥʪʝʨʝʩʘ ʫʩʣʝʜ ʧʦʪʨʝʙʝ ʟʘ ʧʨʦʮʝʥʦʤ ʮʝʥʝ ʠʟʛʨʘʜˁʝ 

ʚʦʜʘ. ʆʥʦ ʰʪʦ ʝʿʩʪʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʨʘʟʤʘʪʨʘʥʦʤ ʩʠʩʪʝʤʫ ʜʦʜʝʣʠ ʥʝʢʘ ʦʙʣʘʩʪ ʫ ʢʦʿʦʿ 

ʙʠ ʩʝ ʤʦʛʘʦ ʥʘʣʘʟʠʪʠ. ʆʚʜʝ ʙʠ ʧʦʜʘʮʠ ʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʨʝˀʝʬʘ ʟʘ ʪʫ ʧʦʩʪʦʿʝ˂ʫ ʦʙʣʘʩʪ ʤʦʛʣʠ 

ʜʘ ʙʫʜʫ ʫʧʘʨʝʥʠ ʩʘ ʫʩʚʦʿʝʥʠʤ ʪʝʭʥʠʯʢʠʤ ʦʜʣʠʢʘʤʘ ʪʝʩʪ ʩʠʩʪʝʤʘ. ʊʠʤʝ ʩʝ ʜʦʙʠʿʘ ʧʦʪʧʫʥʘ ʩʣʠʢʘ 

ʩʠʩʪʝʤʘ ʥʘ ʢʦʤʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʨʘʟʚʠʿʝʥʘ ʪʝʭʥʠʢʘ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ ʿʝ 

ʜʘ ʩʝ ʪʝʩʪ ʩʠʩʪʝʤ ʥʘʣʘʟʠ ʫ ʛʝʦʛʨʘʬʩʢʦʿ ʦʙʣʘʩʪʠ ʜʠʤʝʥʟʠʿʘ 10Ĭ10 km2, ʟʘʩʥʦʚʘʥʦʿ ʥʘ ʨʝʛʠʦʥʫ 

ʦʢʦ ʛʨʘʜʘ ʂʨʫʰʝʚʮʘ. ʆʚʦ ʧʦʜʨʫʯʿʝ ʿʝ ʦʜʘʙʨʘʥʦ ʧʦʰʪʦ ʩʝ ʦʜʣʠʢʫʿʝ ʦʙʝʤʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʢʦʿʝ 

ʩʫ ʙʠʪʥʝ ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʧʦʩʪʦʿʘˁʝʤ ʛʨʘʜʩʢʝ ʩʨʝʜʠʥʝ ʿʝ ʩʘʤʦ ʧʦ 

ʩʝʙʠ ʦʙʝʟʙʝʜʠʣʦ ʟʦʥʫ ʧʨʝʢʦ ʢʦʿʝ ʜʘʣʝʢʦʚʦʜ ʥʝ ʩʤʝ ʧʨʝ˂ʠ. ʋʟ ʪʦ, ʂʨʫʰʝʚʘʮ ʿʝ ʧʦʟʠʮʠʦʥʠʨʘʥ ʫ 

ʢʦʪʣʠʥʠ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʧʦʩʪʦʿʝ ʚʠʩʠʥʩʢʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʢʦʿʝ ʩʫ ʜʦʚʦˀʥʦ ʚʝʣʠʢʝ 

ʜʘ ʠʤʘʿʫ ʫʪʠʮʘʿʘ ʥʘ ʜʫʞʠʥʫ ʪʨʘʩʝ ʥʦʚʦʛ ʚʦʜʘ. ʄʘʧʘ ʪʝʩʪ ʩʠʩʪʝʤʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.5, ʥʘ 

ʢʦʿʦʿ ʩʫ ʮʨʚʝʥʦʤ ʙʦʿʦʤ ʦʟʥʘʯʝʥʠ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʢʦʿʠ ʧʨʠʧʘʜʘʿʫ ʛʨʘʜʩʢʦʤ ʧʦʜʨʫʯʿʫ ʧʨʝʢʦ ʢʦʿʠʭ 

ʥʠʿʝ ʜʦʟʚʦˀʝʥʦ ʛʨʘʜʠʪʠ ʥʦʚʠ ʚʦʜ. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʧʘʟʠʪʠ, ʩʨʝʜʠʰˁʠ ʜʝʦ ʤʘʧʝ ʧʨʝʜʩʪʘʚˀʘ 

ʟʘʙʨʘˁʝʥʫ ʟʦʥʫ ʟʘ ʠʟʛʨʘʜˁʫ ʚʦʜʘ, ʜʦʢ ʩʫ ʯʚʦʨʦʚʠ ʪʝʩʪ ʩʠʩʪʝʤʘ ʯʠʿʠ ʿʝ ʨʘʟʚʦʿ ʙʠʣʦ ʧʦʪʨʝʙʥʦ 

ʧʣʘʥʠʨʘʪʠ ʨʘʩʧʦʨʝʹʝʥʠ ʦʢʦ ʦʚʝ ʟʦʥʝ. ʊʨʘʩʘ ʥʦʚʦʛ ʚʦʜʘ ʢʦʿʠ ʙʠ ʩʧʘʿʘʦ ʯʚʦʨʦʚʝ ʥʘ ʥʘʩʧʨʘʤʥʠʤ 

ʩʪʨʘʥʘʤʘ ʦʚʝ ʟʘʙʨʘˁʝʥʝ ʟʦʥʝ ʙʠ ʤʦʨʘʣʘ ʜʘ ʿʝ ʟʘʦʙʠʣʘʟʠ. ʋʧʨʘʚʦ ʿʝ ʤʦʛʫ˂ʥʦʩʪ ʫʚʘʞʘʚʘˁʘ ʪʘʢʚʠʭ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʝʨʝʥʘ ʿʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʧʨʝʜʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʣʦʞʝʥʦʛ ʫ ʜʠʩʝʨʪʘʮʠʿʠ. 
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ʉʣʠʢʘ 4.5. ɻʝʦʨʝʬʝʨʝʥʮʠʨʘʥʘ ʤʘʧʘ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ ʰʝʩʪ ʯʚʦʨʦʚʘ. 

ʉʘ ʦʚʝ ʤʘʧʝ ʩʝ ʤʦʞʝ ʠʟʚʫ˂ʠ ʚʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʦ ʧʦʟʠʮʠʿʘʤʘ ʯʚʦʨʦʚʘ ʫ ʨʘʟʤʘʪʨʘʥʦʿ 

ʛʝʦʛʨʘʬʩʢʦʿ ʦʙʣʘʩʪʠ. ʀʧʘʢ, ʩʘ ˁʝ ʩʝ ʥʝ ʤʦʛʫ ʧʨʦʯʠʪʘʪʠ ʧʦʜʘʮʠ ʦ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ ʜʝʣʦʚʘ 

ʪʝʨʝʥʘ ʫ ʦʚʦʿ ʨʝʛʠʿʠ. ʂʘʢʦ ʙʠ ʩʝ ʧʨʠʣʦʞʠʣʠ ʠ ʪʠ ʧʦʜʘʮʠ, ʬʦʨʤʠʨʘʥʘ ʿʝ ʧʦʩʝʙʥʘ ʤʘʧʘ, ʧʨʠʢʘʟʘʥʘ 

ʥʘ ʉʣʠʮʠ 4.6, ʥʘ ʢʦʿʦʿ ʩʫ ʮʨʚʝʥʝ ʥʠʿʘʥʩʝ ʠʩʢʦʨʠʰ˂ʝʥʝ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʚʠʰʠʭ, ʘ ʧʣʘʚʝ ʥʠʿʘʥʩʝ 

ʟʘ ʦʟʥʘʯʘʚʘˁʝ ʥʠʞʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ. ʆʚʘ ʤʘʧʘ ʿʝ ʬʦʨʤʠʨʘʥʘ ʥʘ ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ 

ʢʦʨʠʰ˂ʝˁʝʤ [111], ʧʨʠ ʯʝʤʫ ʿʝ ʫʟʝʪʦ ʜʘ ʿʝ ʪʝʨʝʥ ʧʦʜʝˀʝʥ ʥʘ ʢʚʘʜʨʘʪʝ ʜʠʤʝʥʟʠʿʘ 400Ĭ400 m2. 

ʉʘ ʩʣʠʢʝ ʩʝ ʚʠʜʠ ʜʘ ʤʘʧʘ ʩʘʜʨʞʠ ʠ ʢʦʩʝ ʜʝʣʦʚʝ ʪʝʨʝʥʘ. ʄʝʹʫʪʠʤ, ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʫ ʥʘʨʝʜʥʠʤ 

ʢʦʨʘʮʠʤʘ ʫʩʚʦʿʝʥʦ ʧʦʿʝʜʥʦʩʪʘʚˀʝˁʝ ʧʦ ʢʦʤʝ ʝʿ ʧʦʚʨʰʠʥʘ ʩʚʘʢʦʛ ʢʚʘʜʨʘʪʘ ʟʘʨʘʚˁʝʥʘ, ʪʘʢʦ ʜʘ 

ʝʿ ʫʟʝʪʦ ʜʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ ʥʝ ʤʝˁʘ ʫ ʦʢʚʠʨʫ ʠʩʪʦʛ ʜʝʣʘ ʪʝʨʝʥʘ. ɿʙʦʛ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ ʜʝʣʦʚʘ 

ʪʝʨʝʥʘ, ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʩʝ ʦʚʠʤʝ ʥʝ ʫʪʠʯʝ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ʢʨʘʿˁʠʭ ʨʝʟʫʣʪʘʪʘ ʫ ʥʝʜʦʧʫʩʪʠʚʦʿ ʤʝʨʠ. 

  

ʉʣʠʢʘ 4.6. ʅʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʪʝʨʝʥʘ ʫ ʦʙʣʘʩʪʠ ʦʢʦ ʂʨʫʰʝʚʮʘ. 
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ʋ ʧʨʝʪʭʦʜʥʦʤ ʜʝʣʫ ʧʦʪʧʦʛʣʘʚˀʘ ʿʝ ʨʝʯʝʥʦ ʜʘ ˂ʝ ʩʝ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʪʨʘʩʘ ʥʦʚʠʭ 

ʜʘʣʝʢʦʚʦʜʘ ʫ ʩʠʩʪʝʤʫ ʢʦʨʠʩʪʠʪʠ ʘʣʛʦʨʠʪʘʤ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. ʇʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʨʝʹʝ ʥʘ ʙʠʣʦ 

ʢʘʢʘʚʝ ʢʦʥʢʨʝʪʥʝ ʘʥʘʣʠʟʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʿʘʩʥʠʪʠ ʟʙʦʛ ʯʝʛʘ ʿʝ ʙʘʰ ʪʘ ʪʝʭʥʠʢʘ ʠʟʘʙʨʘʥʘ. ʊʘʢʦʹʝ 

ʿʝ ʜʦʙʨʦ ʧʦʤʝʥʫʪʠ ʠ ʘʣʪʝʨʥʘʪʠʚʫ ʢʦʿʘ ʙʠ ʩʝ ʤʦʛʣʘ ʧʨʠʤʝʥʠʪʠ ʫʢʦʣʠʢʦ ʰʠʨʠʥʩʢʘ ʧʨʝʪʨʘʛʘ ʠʟ 

ʙʠʣʦ ʢʦʛ ʨʘʟʣʦʛʘ ʥʝ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʠ. ʅʘ ʧʦʯʝʪʢʫ ʪʘʢʚʝ ʘʥʘʣʠʟʝ ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ 

ʜʘ ʧʦʩʪʦʿʝ ʜʚʘ ʦʩʥʦʚʘ ʧʨʠʥʮʠʧʘ ʧʨʝʪʨʘʛʝ ʛʨʘʬʦʚʘ ʫ ʧʦʪʨʘʟʠ ʟʘ ʦʧʪʠʤʘʣʥʦʤ ʧʫʪʘˁʦʤ ʢʦʿʘ ʙʠ 

ʧʦʚʝʟʘʣʘ ʯʚʦʨʦʚʝ ʫ ˁʠʤʘ. ʇʨʚʠ ʧʨʠʥʮʠʧ ʢʦʿʠ ˂ʝ ʦʚʜʝ ʙʠʪʠ ʨʘʟʤʦʪʨʝʥ ʿʝ ʦʥʘʿ ʢʦʿʠ ʥʠʿʝ ʠʟʘʙʨʘʥ 

ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʧʨʠʣʠʢʦʤ ʪʨʘʞʝˁʘ ʥʘʿʙʦˀʝ ʪʨʘʩʝ ʟʘ ʜʘʣʝʢʦʚʦʜ ʠʟʤʝʹʫ ʥʝʢʘ ʜʚʘ ʯʚʦʨʘ ʫ ʩʠʩʪʝʤʫ, 

ʦʜʥʦʩʥʦ ʧʨʠʥʮʠʧ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. ɼʘ ʙʠ ʩʝ ʠʣʫʩʪʨʦʚʘʦ ʪʘʿ ʧʨʠʥʮʠʧ, ʩʤʘʪʨʘ˂ʝ ʩʝ ʜʘ ʧʦʩʪʦʿʠ 

ʪʝʩʪ ʛʨʘʬ ʫ ʢʦʤʝ ʩʫ ʦʜʘʙʨʘʥʠ ʧʦʯʝʪʥʠ ʠ ʢʨʘʿˁʠ ʯʚʦʨ, ʪʝ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʝʬʠʥʠʩʘʪʠ ʦʧʪʠʤʘʣʥʠ 

ʧʫʪ ʢʦʿʠʤ ʙʠ ʩʝ ʦʜ ʧʦʯʝʪʥʦʛ ʤʦʛʣʦ ʜʦ˂ʠ ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ. ʇʨʠʥʮʠʧ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʙʠ ʦʚʫ 

ʧʫʪʘˁʫ ʧʦʢʫʰʘʦ ʜʘ ʧʨʦʥʘʹʝ ʪʘʢʦ ʰʪʦ ʙʠ ʢʨʝʥʫʦ ʦʜ ʧʦʯʝʪʥʦʛ ʯʚʦʨʘ, ʘ ʧʦʪʦʤ ʙʠ ʦʜʘʙʨʘʦ ʿʝʜʥʫ 

ʛʨʘʥʫ ʢʦʿʘ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ˁʠʤ. ʆʚʦ ʩʝ ʨʘʜʠ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʣʦ ʜʘ ʣʠ ʙʠ ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ ʤʦʛʣʦ 

ʜʘ ʩʝ ʜʦʹʝ ʧʨʝʢʦ ʪʝ ʛʨʘʥʝ, ʪʦ ʿʝʩʪ, ʜʘ ʣʠ ʙʠ ʪʘ ʛʨʘʥʘ ʫʦʧʰʪʝ ʤʦʛʣʘ ʜʘ ʙʫʜʝ ʜʝʦ ʧʫʪʘˁʝ ʢʘ ʢʨʘʿˁʝʤ 

ʯʚʦʨʫ. ʂʘʜʘ ʘʣʛʦʨʠʪʘʤ ʥʘʠʹʝ ʥʘ ʩʣʝʜʝ˂ʠ ʯʚʦʨ ʦʜ ʢʦʛʘ ʤʦʞʝ ʢʨʝʥʫʪʠ ʫ ʚʠʰʝ ʩʤʝʨʦʚʘ, ʢʦʨʠʩʪʠ 

ʠʩʪʠ ʧʨʠʥʮʠʧ ï ʦʜʘʙʝʨʝ ʿʝʜʥʫ ʛʨʘʥʫ ʢʦʿʘ ʧʦʣʘʟʠ ʦʜ ʪʦʛ ʯʚʦʨʘ ʠ ʧʦʢʫʰʘ ʜʘ ʬʦʨʤʠʨʘ ʧʫʪʘˁʫ ʢʘ 

ʢʨʘʿˁʝʤ ʯʚʦʨʫ ʧʨʝʢʦ ʪʝ ʛʨʘʥʝ. ʆʚʦ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʩʝ ʥʝ ʠʩʧʠʪʘʿʫ ʩʚʠ ʯʚʦʨʦʚʠ ʜʦ ʢʦʿʠʭ ʩʝ ʤʦʞʝ 

ʜʦ˂ʠ ʧʨʝʢʦ ʛʨʘʥʝ ʢʦʿʦʤ ʩʝ ʢʨʝʥʫʣʦ ʦʜ ʧʦʯʝʪʥʦʛ ʯʚʦʨʘ. ɸʢʦ ʧʨʝʢʦ ʪʝ ʛʨʘʥʝ ʥʠʿʝ ʤʦʛʫ˂ʝ ʜʦ˂ʠ ʜʦ 

ʢʨʘʿˁʝʛ ʯʚʦʨʘ, ʠʩʧʠʪʫʿʝ ʩʝ ʩʣʝʜʝ˂ʘ ʪʘʢʚʘ ʛʨʘʥʘ. ʆʚʘʢʘʚ ʧʦʩʪʫʧʘʢ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʩʝ ʥʝ ʧʨʦʥʘʹʝ 

ʤʘ ʢʘʢʚʘ ʧʫʪʘˁʘ ʦʜ ʧʦʯʝʪʥʦʛ ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ. ʏʠʤ ʩʝ ʪʘʢʚʘ ʪʨʘʩʘ ʜʝʪʝʢʪʫʿʝ, ʧʨʦʮʝʩ ʧʨʝʪʨʘʛʝ 

ʩʝ ʧʨʦʛʣʘʰʘʚʘ ʟʘʚʨʰʝʥʠʤ. ʊʘʿ ʚʠʜ ʧʨʝʪʨʘʛʝ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.7. ʅʘ ʦʚʦʿ ʩʣʠʮʠ ʿʝ ʧʦʯʝʪʥʠ 

ʯʚʦʨ ʦʟʥʘʯʝʥ ʮʨʚʝʥʦʤ, ʘ ʢʨʘʿˁʠ ʯʚʦʨ ʟʝʣʝʥʦʤ ʙʦʿʦʤ. ɹʨʦʿʝʚʠ ʢʦʿʠ ʩʫ ʫʧʠʩʘʥʠ ʫ ʯʚʦʨʦʚʝ ʫʢʘʟʫʿʫ 

ʥʘ ʨʝʜʦʩʣʝʜ ʢʦʿʠʤ ʩʝ ʦʥʠ ʠʩʧʠʪʫʿʫ ʫ ʩʣʫʯʘʿʫ ʢʦʨʠʰ˂ʝˁʘ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʟʘ ʧʨʦʥʘʣʘʞʝˁʝ 

ʦʧʪʠʤʘʣʥʝ ʧʫʪʘˁʝ. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ, ʘʣʛʦʨʠʪʘʤ ʧʨʚʦ ʠʩʧʠʪʫʿʝ ʩʚʘʢʠ ʯʚʦʨ ʜʦ ʢʦʛʘ ʤʦʞʝ 

ʜʦ˂ʠ ʧʨʝʢʦ ʛʨʘʥʝ ʠʟʤʝʹʫ ʯʚʦʨʘ 1 ʠ ʯʚʦʨʘ 2. ʊʝʢ ʥʘʢʦʥ ʰʪʦ ʫʪʚʨʜʠ ʜʘ ʩʝ ʢʨʘʿˁʠ ʯʚʦʨ ʥʝ ʥʘʣʘʟʠ 

ʫ ʪʦʤ ʜʝʣʫ ʛʨʘʬʘ, ʘʣʛʦʨʠʪʘʤ ʧʨʝʣʘʟʠ ʥʘ ʜʝʦ ʛʨʘʬʘ ʜʦ ʢʦʛʘ ʩʝ ʜʦʣʘʟʠ ʧʨʝʢʦ ʛʨʘʥʝ ʦʜ ʯʚʦʨʘ 1 ʜʦ 

ʯʚʦʨʘ 8. ʊʘʜʘ ʩʝ ʫʪʚʨʹʫʿʝ ʜʘ ʿʝ ʯʚʦʨ 8 ʟʘʧʨʘʚʦ ʢʨʘʿˁʠ ʯʚʦʨ ʠ ʧʨʝʪʨʘʛʘ ʩʝ ʟʘʚʨʰʘʚʘ. 

  

ʉʣʠʢʘ 4.7. ʇʨʠʤʝʨ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʛʨʘʬʘ. 
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ʂʘʦ ʰʪʦ ʩʝ ʩʘ ʩʣʠʢʝ ʤʦʞʝ ʫʦʯʠʪʠ, ʦʚʘʿ ʧʨʠʥʮʠʧ ʙʠ ʧʨʦʥʘʰʘʦ ʦʧʪʠʤʘʣʥʫ ʧʫʪʘˁʫ ʟʘ ʢʦʥʢʨʝʪʘʥ 

ʩʣʫʯʘʿ ʛʨʘʬʘ ʢʨʝʠʨʘʥʦʛ ʫ ʦʚʝ ʩʚʨʭʝ. ʄʝʹʫʪʠʤ, ʦʚʦ ʩʝ ʥʝ ʤʦʞʝ ʛʘʨʘʥʪʦʚʘʪʠ ʟʘ ʩʚʘʢʫ ʩʠʪʫʘʮʠʿʫ 

ʜʦ ʢʦʿʝ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ, ʢʘʦ ʥʠ ʟʘ ʩʚʘʢʠ ʛʨʘʬ ʢʦʿʠ ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʨʝʪʨʘʞʠʪʠ. ʅʘʠʤʝ, ʟʘ ʦʚʫ 

ʪʝʭʥʠʢʫ ʧʨʝʪʨʘʛʝ ʩʝ ʚʝʟʫʿʝ ʠ ʦʜʨʝʹʝʥ ʙʨʦʿ ʥʝʜʦʩʪʘʪʘʢʘ. ʇʦʰʪʦ ʜʫʞʠʥʘ ʛʨʘʥʘ ʠʣʠ ʢʦʥʪʠʥʫʘʣʥʠʭ 

ʣʘʥʘʮʘ ʛʨʘʥʘ ʜʫʞ ʢʦʿʠʭ ʙʠ ʩʝ ʘʣʛʦʨʠʪʘʤ ʤʦʛʘʦ ʢʨʝʪʘʪʠ ʥʠʿʝ ʦʛʨʘʥʠʯʝʥʘ, ʧʨʚʠ ʥʝʜʦʩʪʘʪʘʢ ʿʝ ʪʦ 

ʰʪʦ ʙʠ ʧʨʝʪʨʘʛʘ ʤʦʛʣʘ ʜʘ ʢʨʝʥʝ ʥʠʟ ʥʝʢʠ ʦʜ ʦʚʠʭ ʣʘʥʘʮʘ ʠ ʜʘ ʦʩʪʘʥʝ ʙʝʟ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʚʨʘʪʢʘ. 

ʆʚʘʢʚʘ ʩʠʪʫʘʮʠʿʘ ʙʠ ʩʝ ʿʘʚʠʣʘ ʫʢʦʣʠʢʦ ʙʠ ʩʝ, ʧʨʠʤʝʨʘ ʨʘʜʠ, ʚʝʦʤʘ ʚʝʣʠʢʠ ʙʨʦʿ ʯʚʦʨʦʚʘ ʚʝʟʠʚʘʦ 

ʿʝʜʘʥ ʥʘ ʜʨʫʛʠ, ʧʨʠ ʯʝʤʫ ʥʠʿʝʜʘʥ ʦʜ ˁʠʭ ʥʝ ʙʠ ʙʠʦ ʪʨʘʞʝʥʠ ʯʚʦʨ. ɼʦ ʠʩʪʠʭ ʧʦʩʣʝʜʠʮʘ ʙʠ ʜʦʚʝʦ 

ʠ ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʙʠ ʩʝ ʫ ʿʝʜʥʦʤ ʦʜ ʣʘʥʘʮʘ ʛʨʘʥʘ ʜʦʛʦʜʠʣʦ ʪʦ ʜʘ ʛʨʘʥʘ ʩʘ ʥʝʢʦʛ ʯʚʦʨʘ ʥʝ ʥʘʧʨʝʜʫʿʝ 

ʢʨʦʟ ʣʘʥʘʮ, ʚʝ˂ ʚʨʘ˂ʘ ʧʨʝʪʨʘʛʫ ʫ ʯʚʦʨ ʢʦʿʠ ʿʝ ʚʝ˂ ʠʩʧʠʪʘʥ ʫ ʦʢʚʠʨʫ ʠʩʪʦʛ ʣʘʥʮʘ. ʆʚʘ ʧʦʚʨʘʪʥʘ 

ʩʧʨʝʛʘ ʙʠ ʜʦʚʝʣʘ ʜʦ ʪʦʛʘ ʜʘ ʘʣʛʦʨʠʪʘʤ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʙʝʟ ʧʨʝʩʪʘʥʢʘ ʠʩʧʠʪʫʿʝ ʠʜʝʥʪʠʯʥʠ 

ʩʢʫʧ ʯʚʦʨʦʚʘ, ʯʠʤʝ ʙʠ ʧʨʦʮʝʩ ʪʨʘʞʝˁʘ ʦʧʪʠʤʘʣʥʦʛ ʧʫʪʘ ʤʦʛʘʦ ʜʘ ʟʘʧʘʜʥʝ ʫ ʙʝʩʢʦʥʘʯʥʫ ʧʝʪˀʫ 

ʢʦʿʘ ʙʠ ʩʝ ʤʦʨʘʣʘ ʤʘʥʫʝʣʥʦ ʧʨʝʢʠʥʫʪʠ. ʆʚʘʢʚʘ ʩʠʪʫʘʮʠʿʘ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 4.8. 

ʅʘ ʦʚʦʿ ʩʣʠʮʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʛʦʪʦʚʦ ʠʩʪʠ ʛʨʘʬ ʢʘʦ ʦʥʘʿ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.7, ʩ ʪʠʤ ʰʪʦ 

ʿʝ ʥʘ ˁʝʤʫ ʥʘʯʠˁʝʥʘ ʿʝʜʥʘ ʚʝʦʤʘ ʙʠʪʥʘ ʧʨʦʤʝʥʘ. ʅʘʠʤʝ, ʜʦʜʘʪʘ ʿʝ ʧʦʚʨʘʪʥʘ ʛʨʘʥʘ ʢʦʿʘ ʧʦʚʝʟʫʿʝ 

ʯʚʦʨ 5 ʩʘ ʯʚʦʨʦʤ 4. ʇʦʜʩʝ˂ʘˁʘ ʨʘʜʠ, ʜʦ ʯʚʦʨʘ 5 ʩʝ ʠ ʜʦʣʘʟʠ ʠʩʢˀʫʯʠʚʦ ʧʨʝʢʦ ʯʚʦʨʘ 4. ʋʢʦʣʠʢʦ 

ʙʠ ʩʝ ʩʘʜʘ ʥʘ ʦʚʘʿ ʛʨʘʬ ʧʨʠʤʝʥʠʣʘ ʪʝʭʥʠʢʘ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ, ʘʣʛʦʨʠʪʘʤ ʙʠ ʧʦʩʪʫʧʘʢ ʦʪʧʦʯʝʦ 

ʥʘ ʠʜʝʥʪʠʯʘʥ ʥʘʯʠʥ ʢʘʦ ʠ ʟʘ ʛʨʘʬ ʩʘ ʉʣʠʢʝ 4.7, ʪʘʢʦ ʰʪʦ ʙʠ ʧʨʝʰʘʦ ʠʟ ʯʚʦʨʘ 1 ʫ ʯʚʦʨ 2. ʇʦʪʦʤ 

ʙʠ ʠʩʧʠʪʘʦ ʯʚʦʨ 3, ʛʜʝ ʙʠ ʫʪʚʨʜʠʦ ʠ ʜʘ ʯʚʦʨ 3 ʥʠʿʝ ʪʨʘʞʝʥʠ ʯʚʦʨ, ʠ ʜʘ ʥʝʤʘ ʛʨʘʥʘ ʢʦʿʝ ʦʜ ˁʝʛʘ 

ʧʦʣʘʟʝ ʧʨʝʤʘ ʦʩʪʘʪʢʫ ʛʨʘʬʘ. ʉʘʤʠʤ ʪʠʤ ʙʠ ʩʝ ʧʨʝʪʨʘʛʘ ʚʨʘʪʠʣʘ ʫ ʯʚʦʨ 2 ʠ ʧʨʝʰʣʘ ʥʘ ʛʨʘʥʫ ʦʜ 

ʯʚʦʨʘ 2 ʜʦ ʯʚʦʨʘ 4. ʂʘʜʘ ʘʣʛʦʨʠʪʘʤ ʧʦʪʚʨʜʠ ʜʘ ʥʠ ʯʚʦʨ 4 ʥʠʿʝ ʪʨʘʞʝʥʠ ʯʚʦʨ, ʧʨʝʣʘʟʠ ʥʘ ʯʚʦʨ 

5, ʧʨʠ ʯʝʤʫ ʢʦʥʩʪʘʪʫʿʝ ʜʘ ʥʠ ʦʥ ʥʝ ʧʨʝʜʩʪʘʚˀʘ ʮʠˀʘʥʠ ʯʚʦʨ. ʄʝʹʫʪʠʤ, ʫʪʚʨʹʫʿʝ ʠ ʪʦ ʜʘ ʧʦʩʪʦʿʠ 

ʛʨʘʥʘ ʦʜ ʦʚʦʛ ʯʚʦʨʘ, ʥʠʟ ʢʦʿʫ ʥʘʩʪʘʚˀʘ ʧʨʝʪʨʘʛʫ. ʊʘ ʛʨʘʥʘ ʛʘ ʚʨʘ˂ʘ ʫ ʯʚʦʨ 4, ʦʜʘʢʣʝ ˂ʝ ʧʦʥʦʚʦ 

ʠʟʘʙʨʘʪʠ ʧʫʪʘˁʫ ʧʨʝʤʘ ʯʚʦʨʫ 5. ʂʘʦ ʰʪʦ ʿʝ ʿʘʩʥʦ, ʘʣʛʦʨʠʪʘʤ ʦʚʜʝ ʟʘʧʘʜʘ ʫ ʙʝʩʢʦʥʘʯʥʫ ʧʝʪˀʫ 

ʠʟ ʢʦʿʝ ʥʝ ʤʦʞʝ ʩʘʤ ʠʟʘ˂ʠ, ʪʝ ˂ʝ ʥʘʩʪʘʚʠʪʠ ʜʘ ʧʦʥʘʚˀʘ ʠʜʝʥʪʠʯʥʘ ʜʚʘ ʢʦʨʘʢʘ ʩʚʝ ʜʦʢ ʩʝ ʧʝʪˀʘ 

ʥʝ ʧʨʝʢʠʥʝ ʝʢʩʪʝʨʥʦ. ʆʧʪʠʤʘʣʥʘ ʧʫʪʘˁʘ ʜʦ ʯʚʦʨʘ 8 ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʥʝ ʙʠ ʥʠ ʙʠʣʘ ʧʨʦʥʘʹʝʥʘ. 

  

ʉʣʠʢʘ 4.8. ɹʝʩʢʦʥʘʯʥʘ ʧʝʪˀʘ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʛʨʘʬʘ. 
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ʇʦʨʝʜ ʦʚʦʛʘ, ʚʝ˂ ʿʝ ʨʝʯʝʥʦ ʠ ʜʘ ʘʣʛʦʨʠʪʘʤ ʧʨʝʢʠʜʘ ʧʨʝʪʨʘʛʫ ʯʠʤ ʧʨʦʥʘʹʝ ʩʝʢʚʝʥʮʫ ʛʨʘʥʘ ʧʨʝʢʦ 

ʢʦʿʝ ʩʝ ʤʦʞʝ ʜʦ˂ʠ ʦʜ ʧʦʯʝʪʥʦʛ ʜʦ ʟʘʚʨʰʥʦʛ ʯʚʦʨʘ. ʆʚʦ ʤʦʞʝ ʨʝʟʫʣʪʦʚʘʪʠ ʧʨʝʜʣʘʛʘˁʝʤ ʨʝʰʝˁʘ 

ʣʦʰʠʿʝʛ ʦʜ ʦʧʪʠʤʘʣʥʦʛ ʟʘ ʦʜʨʝʹʝʥʝ ʩʣʫʯʘʿʝʚʝ. ʋ ʦʚʝ ʩʣʫʯʘʿʝʚʝ ʩʧʘʜʘ ʦʥʘʿ ʫ ʢʦʤʝ ʩʝ ʦʜ ʧʦʯʝʪʥʦʛ 

ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ ʤʦʞʝ ʜʦ˂ʠ ʥʘ ʚʠʰʝ ʥʘʯʠʥʘ, ʧʨʠ ʯʝʤʫ ʙʠ ʪʝ ʧʫʪʘˁʝ ʙʠʣʝ ʨʘʟʣʠʯʠʪʠʭ ʜʫʞʠʥʘ. 

ɸʢʦ ʙʠ ʘʣʛʦʨʠʪʘʤ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʧʨʚʦ ʥʘʠʰʘʦ ʥʘ ʧʫʪʘˁʫ ʢʦʿʘ ʙʠ ʦʜ ʧʦʯʝʪʥʦʛ ʜʦ ʟʘʚʨʰʥʦʛ 

ʯʚʦʨʘ ʜʦʣʘʟʠʣʘ ʟʘʦʙʠʣʘʟʥʠʤ ʧʫʪʝʤ, ʧʨʝʢʦ ʚʝ˂ʝʛ ʙʨʦʿʘ ʯʚʦʨʦʚʘ, ʦʥ ʙʠ ʠ ʜʘˀʝ ʪʦ ʨʝʰʝˁʝ ʦʟʥʘʯʠʦ 

ʢʘʦ ʦʧʪʠʤʘʣʥʦ. ʊʘʿ ʨʝʟʫʣʪʘʪ ʙʠ ʙʠʦ ʧʦʩʣʝʜʠʮʘ ʥʝʧʦʩʪʦʿʘˁʘ ʘʜʝʢʚʘʪʥʦʛ ʤʝʭʘʥʠʟʤʘ ʫ ʘʣʛʦʨʠʪʤʫ 

ʧʨʝʤʘ ʢʦʤʝ ʙʠ ʦʥ ʤʦʛʘʦ ʜʘ ʫʧʦʨʝʜʠ ʚʝ˂ʠ ʙʨʦʿ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʧʫʪʘˁʘ ʠʟʤʝʹʫ ʠʩʪʠʭ ʯʚʦʨʦʚʘ. 

ɼʘ ʙʠ ʩʝ ʥʝʜʦʩʪʘʮʠ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʠ ʛʨʝʰʢʝ ʢʦʿʝ ʙʠ ʤʦʛʣʝ ʧʨʦʠʩʪʝ˂ʠ ʠʟ ˁʠʭ ʧʨʝʜʫʧʨʝʜʠʣʝ 

ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ, ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʧʨʝʪʨʘʛʘ ʧʦ ʰʠʨʠʥʠ [157]. ɿʘ ʦʚʫ ʪʝʭʥʠʢʫ 

ʿʝ ʪʘʢʦʹʝ ʢʨʝʠʨʘʥ ʜʠʿʘʛʨʘʤ ʧʨʝʪʨʘʛʝ ʛʨʘʬʘ, ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.9. ʄʦʞʝ ʩʝ ʚʠʜʝʪʠ ʜʘ ʿʝ ʦʚʘʿ 

ʛʨʘʬ ʠʜʝʥʪʠʯʘʥ ʦʥʦʤ ʢʦʿʠ ʿʝ ʚʝ˂ ʢʦʨʠʰ˂ʝʥ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʧʨʠʥʮʠʧʘ ʜʫʙʠʥʩʢʝ ʧʨʝʪʨʘʛʝ, ʧʨʠ 

ʯʝʤʫ ʩʫ ʙʨʦʿʝʚʠ ʯʚʦʨʦʚʘ ʠʟʤʝˁʝʥʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʥʠʤʘ ʜʘʪʠʤ ʥʘ ʉʣʠʮʠ 4.7. ʂʘʦ ʰʪʦ ʙʠ ʩʝ ʠʟ 

ʜʘʪʦʛ ʨʝʜʦʩʣʝʜʘ ʤʦʛʣʦ ʟʘʢˀʫʯʠʪʠ, ʦʚʘʿ ʪʠʧ ʧʨʝʪʨʘʛʝ ʦʪʧʦʯʠˁʝ ʪʨʘʞʝˁʝ ʦʜ ʧʦʯʝʪʥʦʛ ʯʚʦʨʘ, ʘ 

ʧʦʪʦʤ ʧʨʦʚʝʨʘʚʘ ʩʚʝ ʯʚʦʨʦʚʝ ʢʦʿʠ ʩʫ ʥʘ ˁʝʛʘ ʜʠʨʝʢʪʥʦ ʧʦʚʝʟʘʥʠ ʧʨʝʢʦ ʥʝʢʝ ʛʨʘʥʝ ʫ ʢʨʝʠʨʘʥʦʤ 

ʛʨʘʬʫ. ɸʢʦ ʩʝ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʥʝ ʧʨʦʥʘʹʝ ʟʘʚʨʰʥʠ ʯʚʦʨ, ʜʨʫʛʠ ʢʦʨʘʢ ʦʚʦʛ ʘʣʛʦʨʠʪʤʘ ʧʦʜʨʘʟʫʤʝʚʘ 

ʧʨʦʚʝʨʫ ʯʚʦʨʦʚʘ ʜʦ ʢʦʿʠʭ ʩʝ ʜʠʨʝʢʪʥʦ ʤʦʞʝ ʜʦ˂ʠ ʠʟ ʯʚʦʨʦʚʘ ʢʦʿʠ ʩʫ ʧʨʦʚʝʨʝʥʠ ʫ ʧʨʚʦʤ ʢʦʨʘʢʫ. 

ʇʨʠʪʦʤ ʩʝ ʦʙʨʘ˂ʘ ʧʦʩʝʙʥʘ ʧʘʞˁʘ ʥʘ ʪʦ ʜʘ ʩʝ ʨʝʩʫʨʩʠ ʥʝ ʪʨʦʰʝ ʙʝʩʧʦʪʨʝʙʥʦ ʪʘʢʦ ʰʪʦ ʙʠ ʩʝ ʿʦʰ 

ʿʝʜʘʥʧʫʪ ʧʨʦʚʝʨʘʚʘʣʠ ʯʚʦʨʦʚʠ ʢʦʿʝ ʿʝ ʘʣʛʦʨʠʪʘʤ ʚʝ˂ ʨʘʟʤʦʪʨʠʦ ʫ ʧʨʚʦʤ ʢʦʨʘʢʫ. ʆʚʘʿ ʢʦʨʘʢ ʩʝ 

ʧʦʥʘʚˀʘ ʜʦʢ ʩʝ ʥʝ ʥʘʹʝ ʞʝˀʝʥʠ ʢʨʘʿˁʠ ʯʚʦʨ. ʋ ʪʦʤ ʪʨʝʥʫʪʢʫ ʩʝ ʧʨʦʮʝʩ ʧʨʝʪʨʘʛʝ ʟʘ ʦʧʪʠʤʘʣʥʦʤ 

ʪʨʘʩʦʤ ʧʨʝʢʠʜʘ, ʘ ʜʫʞʠʥʘ ʪʨʘʩʝ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʧʨʝʤʘ ʙʨʦʿʫ ʢʦʨʘʢʘ ʢʦʿʝ ʿʝ ʪʨʝʙʘʣʦ ʧʦʥʦʚʠʪʠ ʜʦʢ 

ʩʝ ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ. ʆʚʠʤ ʥʘʯʠʥʦʤ ʧʨʝʪʨʘʞʠʚʘˁʘ ʩʝ ʪʘʢʦ ʠʟʙʝʛʘʚʘʿʫ ʧʦʪʝʥʮʠʿʘʣʥʠ 

ʧʨʦʙʣʝʤʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ ʜʫʙʠʥʩʢʫ ʧʨʝʪʨʘʛʫ. ʉʘʤʠʤ ʪʠʤ, ʦʚʘʿ ʟʘʢˀʫʯʘʢ ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ 

ʠ ʘʜʝʢʚʘʪʥʠʤ ʦʧʨʘʚʜʘˁʝʤ ʟʘ ʠʟʙʦʨ ʘʣʛʦʨʠʪʤʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʪʨʘʩʘ ʥʦʚʠʭ 

ʜʘʣʝʢʦʚʦʜʘ ʫ ʤʨʝʞʘʤʘ ʟʘ ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʘ ʢʦʿʝ ʩʫ ʦʧʠʩʘʥʝ ʫ ʦʚʦʿ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ. 

  

ʉʣʠʢʘ 4.9. ʇʨʠʤʝʨ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʛʨʘʬʘ. 
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ʂʘʢʦ ʩʝ ʫ ʩʚʠʤ ʧʨʝʪʭʦʜʥʠʤ ʨʘʟʤʘʪʨʘˁʠʤʘ ʛʦʚʦʨʠʣʦ ʩʘʤʦ ʦ ʛʨʘʬʦʚʠʤʘ, ʤʦʛʣʦ ʙʠ ʩʝ ʧʦʩʪʘʚʠʪʠ 

ʧʠʪʘˁʝ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʙʠ ʩʝ ʪʝʭʥʠʢʘ ʧʨʝʪʨʘʛʝ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʪʝʦʨʝʪʩʢʠ ʩʢʫʧ ʯʚʦʨʦʚʘ ʠ ʛʨʘʥʘ 

ʤʦʛʣʘ ʧʨʠʤʝʥʠʪʠ ʥʘ ʨʝʘʣʥʫ ʩʠʪʫʘʮʠʿʫ ʫ ʢʦʿʦʿ ʿʝ ʧʦʪʨʝʙʥʦ ʜʝʬʠʥʠʩʘʪʠ ʪʨʘʩʫ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ. 

ʆʜʛʦʚʦʨ ʥʘ ʦʚʫ ʥʝʜʦʫʤʠʮʫ ʩʝ ʤʦʞʝ ʥʘ˂ʠ ʫ ʤʦʜʠʬʠʢʦʚʘˁʫ ʧʝʨʮʝʧʮʠʿʝ ʪʝʨʝʥʘ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ 

ʤʨʝʞʘ ʦ ʯʠʿʝʤ ʩʝ ʧʣʘʥʠʨʘˁʫ ʛʦʚʦʨʠ. ɿʘ ʧʦʯʝʪʘʢ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʚʨʰʠʪʠ ʧʦʜʝʣʫ ʨʘʟʤʘʪʨʘʥʦʛ 

ʛʝʦʛʨʘʬʩʢʦʛ ʧʨʦʩʪʦʨʘ ʥʘ ʿʝʜʥʘʢʝ ʩʝʛʤʝʥʪʝ ʪʘʢʦ ʜʘ ʩʝ ʪʘʿ ʨʝʛʠʦʥ ʧʦʜʝʣʠ ʥʘ ʜʝʣʦʚʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʜʠʤʝʥʟʠʿʘ. ɼʦʙʠʿʝʥʠ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʤʦʨʘʿʫ ʙʠʪʠ ʜʦʚʦˀʥʦ ʤʘʣʠ ʜʘ ʩʝ ʟʘ ˁʠʭ ʤʦʞʝ ʪʚʨʜʠʪʠ ʜʘ 

ʩʚʝ ʪʘʯʢʝ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʠʩʪʦʤ ʜʝʣʫ ʪʝʨʝʥʘ ʜʝʣʝ ʠʩʪʝ ʨʝʣʝʚʘʥʪʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ. ʉʘ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʙʨʦʿ ʦʚʠʭ ʜʝʣʦʚʘ ʥʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʥʠ ʧʨʝʚʝʣʠʢʠ ʧʦʰʪʦ ʙʠ ʩʝ ʥʘ ʪʘʿ ʥʘʯʠʥ ʟʥʘʯʘʿʥʦ 

ʫʩʧʦʨʠʦ ʧʨʦʮʝʩ ʧʨʝʪʨʘʛʝ. ʅʘʢʦʥ ʩʝʛʤʝʥʪʠʨʘˁʘ ʧʨʦʩʪʦʨʘ, ʩʚʘʢʠ ʜʦʙʠʿʝʥʠ ʜʝʦ ʪʝʨʝʥʘ ʤʦʞʝ ʜʘ 

ʩʝ ʧʦʠʩʪʦʚʝʪʠ ʩʘ ʿʝʜʥʠʤ ʯʚʦʨʦʤ ʛʨʘʬʘ. ʂʘʜʘ ʩʫ ʩʚʠ ʯʚʦʨʦʚʠ ʛʨʘʬʘ ʧʦʟʥʘʪʠ, ʧʨʝʦʩʪʘʿʝ ʿʦʰ ʜʘ ʩʝ 

ʦʜʨʝʜʠ ʰʪʘ ʙʠ ʙʠʦ ʧʘʥʜʘʥ ʛʨʘʥʘʤʘ ʛʨʘʬʘ. ʋ ʦʚʦʤ ʢʦʥʪʝʢʩʪʫ, ʪʠʤ ʛʨʘʥʘʤʘ ʙʠ ʩʝ ʤʦʛʣʦ ʩʤʘʪʨʘʪʠ 

ʛʨʘʥʠʯʝˁʝ ʜʝʣʦʚʘ ʪʝʨʝʥʘ. ʊʫ ʙʠ ʩʝ ʫʟʠʤʘʣʦ ʜʘ ʩʚʘʢʠ ʯʚʦʨ, ʦʩʠʤ ʦʥʠʭ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʠʚʠʮʘʤʘ 

ʦʙʨʘʹʝʥʝ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʘʞʝ ʛʨʘʥʘʤʘ ʢʘ ʩʚʘʢʦʤ ʦʜ ʩʫʩʝʜʥʠʭ ʯʚʦʨʦʚʘ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʩʚʘʢʠ 

ʜʝʦ ʪʝʨʝʥʘ ʙʠ ʙʠʦ ʧʦʚʝʟʘʥ ʩʘ ʜʝʣʦʚʠʤʘ ʪʝʨʝʥʘ ʢʦʿʠ ʩʝ ʫ ʩʪʚʘʨʥʦʩʪʠ ʛʨʘʥʠʯʝ ʩʘ ˁʠʤ. ʆʚʘʢʚʦʤ 

ʧʨʦʤʝʥʦʤ ʚʠʜʘ ʧʦʩʤʘʪʨʘˁʘ ʛʝʦʛʨʘʬʩʢʝ ʨʝʛʠʿʝ ʜʦʣʘʟʠ ʜʦ ʪʦʛʘ ʜʘ ʙʠ ʩʝ ʧʨʦʙʣʝʤ ʥʘʣʘʞʝˁʘ ʪʨʘʩʝ 

ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ ʧʦʩʪʨʦʿʝˁʘ ʤʦʛʘʦ ʧʦʩʤʘʪʨʘʪʠ ʢʘʦ ʧʨʦʙʣʝʤ ʧʨʦʥʘʣʘʞʝˁʘ ʦʧʪʠʤʘʣʥʝ ʧʫʪʘˁʝ 

ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʪʘ ʧʦʩʪʨʦʿʝˁʘ ʫ ʢʨʝʠʨʘʥʦʤ ʛʨʘʬʫ. 

ɼʘ ʙʠ ʩʝ ʠʣʫʩʪʨʦʚʘʣʘ ʧʨʠʤʝʥʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʥʘ ʦʚʘʢʘʚ ʧʨʦʙʣʝʤ, ʢʨʝʠʨʘʥ ʿʝ ʪʝʩʪ ʧʨʠʤʝʨ 

ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.10. ʋ ʢʨʝʠʨʘʥʦʤ ʧʨʦʩʪʦʨʫ ʜʠʤʝʥʟʠʿʘ 4Ĭ6 ʢʚʘʜʨʘʪʘ, ʟʘʜʘʪʘʢ ʿʝ ʙʠʦ 

ʥʘʣʘʞʝˁʝ ʦʧʪʠʤʘʣʥʦʛ ʧʫʪʘ ʦʜ ʧʦʯʝʪʥʦʛ ʢʚʘʜʨʘʪʘ (ʢʚʘʜʨʘʪ Ăɸῤ) ʜʦ ʟʘʚʨʰʥʦʛ ʢʚʘʜʨʘʪʘ (ʢʚʘʜʨʘʪ 

Ăɹῤ). ʇʨʠʪʦʤ ʥʠʿʝ ʙʠʦ ʜʦʟʚʦˀʝʥ ʧʨʝʣʘʟʘʢ ʧʨʝʢʦ ʧʦˀʘ ʢʦʿʘ ʩʫ ʦʟʥʘʯʝʥʘ ʢʘʦ ʥʝʜʦʩʪʫʧʥʘ. ʊʘ ʧʦˀʘ 

ʩʫ ʥʘ ʉʣʠʮʠ 4.10 ʦʙʝʣʝʞʝʥʘ ʮʨʚʝʥʦʤ ʙʦʿʦʤ. ʇʨʚʠ ʢʦʨʘʢ ʢʦʿʠ ʩʝ ʩʧʨʦʚʦʜʠ ʫ ʧʨʦʮʝʩʫ ʰʠʨʠʥʩʢʝ 

ʧʨʝʪʨʘʛʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʚʝʨʫ ʩʫʩʝʜʥʠʭ ʯʚʦʨʦʚʘ. ʆʚʦ ʩʫ, ʩʭʦʜʥʦ ʦʧʠʩʘʥʦʤ ʧʦʩʪʫʧʢʫ, ʜʝʣʦʚʠ 

ʪʝʨʝʥʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʛʦʨʝ, ʜʦʣʝ, ʣʝʚʦ ʠ ʜʝʩʥʦ ʦʜ ʧʦʯʝʪʥʦʛ ʧʦˀʘ. ʋ ʩʣʫʯʘʿʫ ʢʦʿʠ ʿʝ ʜʘʪ ʥʘ ʉʣʠʮʠ 

4.10 ʥʠʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ ʧʨʦʚʝʨʠʪʠ ʜʝʦ ʪʝʨʝʥʘ ʣʝʚʦ ʦʜ ʧʦʯʝʪʥʦʛ ʯʚʦʨʘ ʟʘʪʦ ʰʪʦ ʙʠ ʩʝ ʪʠʤʝ ʠʟʘʰʣʦ 

ʠʟ ʨʘʟʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ ʩʫ ʥʘ ʉʣʠʮʠ 4.11 ʧʨʠʢʘʟʘʥʝ ʩʪʨʝʣʠʮʝ ʢʦʿʝ ʠʣʫʩʪʨʫʿʫ 

ʤʦʛʫ˂ʥʦʩʪʠ ʢʨʝʪʘˁʘ ʛʦʨʝ, ʜʦʣʝ ʠ ʜʝʩʥʦ ʦʜ ʦʚʦʛ ʯʚʦʨʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʧʨʦʚʝʨʘ ʦʚʦʛ 

ʦʛʨʘʥʠʯʝˁʘ ʚʨʰʝʥʘ ʟʘ ʩʚʘʢʠ ʜʝʦ ʪʝʨʝʥʘ ʢʦʿʠ ʧʨʠʧʘʜʘ ʘʥʘʣʠʟʠʨʘʥʦʿ ʦʙʣʘʩʪʠ. ʊʘʢʦ ʿʝ, ʥʘ ʧʨʠʤʝʨ, 

ʜʝʦ ʪʝʨʝʥʘ ʠʟʥʘʜ ʧʦʯʝʪʥʦʛ ʧʨʫʞʘʦ ʩʘʤʦ ʿʝʜʥʫ ʦʧʮʠʿʫ ʟʘ ʜʘˀʝ ʢʨʝʪʘˁʝ ʢʦʿʘ ʥʝ ʙʠ ʧʦʜʨʘʟʫʤʝʚʘʣʘ 

ʧʦʚʨʘʪʘʢ ʫ ʧʦʯʝʪʥʠ ʯʚʦʨ, ʘ ʪʦ ʿʝ ʙʠʣʦ ʢʨʝʪʘˁʝ ʫʜʝʩʥʦ. ʋ ʪʦʤ ʢʚʘʜʨʘʪʫ ʩʝ ʪʘ ʧʫʪʘˁʘ ʠ ʟʘʚʨʰʘʚʘ. 

  

ʉʣʠʢʘ 4.10. ʊʝʩʪ ʧʨʠʤʝʨ ʟʘ ʠʣʫʩʪʨʘʮʠʿʫ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. 
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ʉʣʠʢʘ 4.11. ʇʨʚʠ ʢʦʨʘʢ ʩʪʘʥʜʘʨʜʥʝ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. 

ʋʧʨʘʚʦ ʿʝ ʪʫ ʫʦʯʝʥʘ ʧʨʚʘ ʤʦʛʫ˂ʥʦʩʪ ʧʦʙʦˀʰʘˁʘ ʧʦʩʪʦʿʝ˂ʝʛ ʘʣʛʦʨʠʪʤʘ ʪʘʢʦ ʜʘ ʩʝ ʜʦʧʨʠʥʝʩʝ 

ˁʝʛʦʚʦʿ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʪʘʯʥʦʩʪʠ ʨʝʟʫʣʪʘʪʘ. ʅʘʠʤʝ, ʫʢʦʣʠʢʦ ʙʠ ʩʝ ʠʩʧʦʩʪʘʚʠʣʦ ʜʘ ʦʧʪʠʤʘʣʥʘ 

ʧʫʪʘˁʘ ʚʦʜʠ ʧʨʝʢʦ ʢʚʘʜʨʘʪʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʿʝʜʘʥ ʢʦʨʘʢ ʜʝʩʥʦ ʠ ʿʝʜʘʥ ʢʦʨʘʢ ʜʦʣʝ ʦʜ ʧʦʯʝʪʥʦʛ 

ʢʚʘʜʨʘʪʘ, ʩʪʘʥʜʘʨʜʥʦʤ ʘʣʛʦʨʠʪʤʫ ʙʠ ʪʨʝʙʘʣʦ ʜʚʘ ʢʦʨʘʢʘ ʜʘ ʜʦʹʝ ʜʦ ʦʚʦʛ ʢʚʘʜʨʘʪʘ. ʉʘʤʠʤ ʪʠʤ, 

ʩʪʘʥʜʘʨʜʥʠ ʘʣʛʦʨʠʪʘʤ ʙʠ ʜʫʞʠʥʫ ʪʝ ʧʫʪʘˁʝ ʫʨʘʯʫʥʘʦ ʫ ʜʫʞʠʥʫ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʢʘʦ ʜʚʦʩʪʨʫʢʫ 

ʜʫʞʠʥʫ ʩʪʨʘʥʠʮʝ ʢʚʘʜʨʘʪʘ ʥʘ ʢʦʿʝ ʿʝ ʧʦʜʝˀʝʥʘ ʤʘʧʘ. ʀʧʘʢ, ʘʢʦ ʙʠ ʩʝ ʫ ʦʚʘʿ ʘʣʛʦʨʠʪʘʤ ʫʚʨʩʪʠʣʘ 

ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʝ ʧʨʝʪʨʘʛʘ ʦʙʘʚˀʘ ʥʝ ʩʘʤʦ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʠʤ ʠ ʚʝʨʪʠʢʘʥʠʤ ʧʨʘʚʮʠʤʘ, ʚʝ˂ ʠ ʧʦ 

ʜʠʿʘʛʦʥʘʣʘʤʘ, ʧʨʝʣʘʟʘʢ ʠʟ ʿʝʜʥʦʛ ʫ ʜʨʫʛʠ ʢʚʘʜʨʘʪ ʙʠ ʩʝ ʥʘʯʠʥʠʦ ʫ ʿʝʜʥʦʤ ʢʦʨʘʢʫ. ʅʘʨʘʚʥʦ, ʦʚʜʝ 

ʿʝ ʧʦʪʨʝʙʥʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʙʠ ʪʘʿ ʢʦʨʘʢ ʙʠʦ ʜʫʞʠ ʦʜ ʢʦʨʘʢʘ ʢʦʿʠ ʩʝ ʧʨʘʚʠ ʫ ʩʪʘʥʜʘʨʜʥʦʤ 

ʘʣʛʦʨʠʪʤʫ. ʂʦʥʢʨʝʪʥʦ, ʜʫʞʠʥʘ ʦʚʘʢʚʦʛ ʢʦʨʘʢʘ ʿʝ 1,41 ʧʫʪʘ ʚʝ˂ʘ ʦʜ ʩʪʘʥʜʘʨʜʥʦʛ ʢʦʨʘʢʘ. ɸʢʦ ʙʠ 

ʩʝ ʪʘʢʚʘ ʤʦʜʠʬʠʢʘʮʠʿʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʧʨʠʤʝʥʠʣʘ ʥʘ ʪʝʩʪ ʧʨʠʤʝʨ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.10, 

ʧʨʦʤʝʥʘ ʙʠ ʩʝ ʧʨʠʤʝʪʠʣʘ ʚʝ˂ ʫ ʧʨʚʦʤ ʢʦʨʘʢʫ. ʅʘʠʤʝ, ʠʟ ʧʦʯʝʪʥʦʛ ʢʚʘʜʨʘʪʘ ʙʠ ʧʨʝʪʨʘʛʘ ʧʦʯʝʣʘ 

ʫ ʧʝʪ ʧʨʘʚʘʮʘ. ʆʚʠʤʝ ʩʝ ʧʦʚʝ˂ʘʚʘ ʙʨʟʠʥʘ ʠ ʝʬʠʢʘʩʥʦʩʪ ʧʨʝʪʨʘʛʝ, ʘ ʘʣʛʦʨʠʪʘʤ ʜʦʙʠʿʘ ʧʦʪʨʝʙʥʫ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ. ʆʚʘʢʘʚ ʧʨʚʠ ʢʦʨʘʢ ʫ ʧʨʝʪʨʘʟʠ ʜʝʬʠʥʠʩʘʥʦʛ ʧʨʦʩʪʦʨʘ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 

4.12. ʉʘ ʦʚʝ ʩʣʠʢʝ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʜʘ ʩʝ ʠ ʢʦʜ ʠʟʤʝˁʝʥʦʛ ʘʣʛʦʨʠʪʤʘ ʫʚʘʞʘʚʘʿʫ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʘ 

ʩʫ ʚʘʞʠʣʘ ʫ ʩʪʘʥʜʘʨʜʥʦʤ ʘʣʛʦʨʠʪʤʫ, ʪʘʢʦ ʜʘ ʩʝ ʥʠ ʦʚʜʝ ʥʝ ʠʩʧʠʪʫʿʫ ʢʦʨʘʮʠ ʥʘʣʝʚʦ ʦʜ ʧʦʯʝʪʥʦʛ 

ʢʚʘʜʨʘʪʘ. ʆʚʦ ʩʝ ʨʘʜʠ ʢʘʢʦ ʙʠ ʩʝ ʩʧʨʝʯʠʦ ʠʟʣʘʟʘʢ ʧʫʪʘˁʝ ʠʟ ʨʝʛʠʦʥʘ ʢʦʿʠ ʩʝ ʘʥʘʣʠʟʠʨʘ. 

  

ʉʣʠʢʘ 4.12. ʇʨʚʠ ʢʦʨʘʢ ʫʥʘʧʨʝʹʝʥʝ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. 
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ʇʦʪʨʝʙʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʙʠ ʩʝ, ʫ ʩʣʫʯʘʿʫ ʫ ʢʦʤ ʧʦʩʪʦʿʠ ʚʝ˂ʠ ʙʨʦʿ ʧʫʪʘˁʘ ʠʟʤʝʹʫ ʧʦʣʘʟʥʦʛ ʠ 

ʢʨʘʿˁʝʛ ʯʚʦʨʘ, ʧʨʠ ʯʝʤʫ ʙʠ ʧʫʪʘˁʝ ʠʤʘʣʝ ʠʩʪʠ ʙʨʦʿ ʢʦʨʘʢʘ, ʦʧʪʠʤʘʣʥʠʤ ʨʝʰʝˁʝʤ ʧʨʦʛʣʘʩʠʣʦ 

ʦʥʦ ʢʦʿʝ ʦʙʫʭʚʘʪʘ ʤʘʠˁ ʙʨʦʿ ʜʠʿʘʛʦʥʘʣʥʠʭ ʢʦʨʘʢʘ. ʂʘʦ ʧʨʠʤʝʨ ʟʘ ʦʚʦ ʤʦʞʝ ʜʘ ʩʣʫʞʠ ʩʠʪʫʘʮʠʿʘ 

ʫ ʢʦʿʦʿ ʿʝ ʧʦʪʨʝʙʥʦ, ʙʝʟ ʠʢʘʢʚʠʭ ʦʛʨʘʥʠʯʝˁʘ, ʢʨʝʥʫʪʠ ʠʟ ʧʦʯʝʪʥʦʛ ʧʦˀʘ ʠ ʧʦʤʝʨʠʪʠ ʩʝ ʜʚʘ ʧʦˀʘ 

ʜʝʩʥʦ ʦʜ ˁʝʛʘ. ʈʝʰʝˁʝ ʢʦʿʝ ʙʠ ʦʙʫʭʚʘʪʘʣʦ ʜʠʨʝʢʪʥʘ ʜʚʘ ʢʦʨʘʢʘ ʥʘʜʝʩʥʦ ʙʠ ʧʨʝʜʣʦʞʠʣʦ ʪʨʘʩʫ 

ʯʠʿʘ ʙʠ ʜʫʞʠʥʘ ʙʠʣʘ ʿʝʜʥʘʢʘ ʜʚʦʩʪʨʫʢʦʿ ʜʫʞʠʥʠ ʩʪʨʘʥʠʮʝ ʧʦˀʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʨʝʰʝˁʝ ʧʦ 

ʢʦʤ ʙʠ ʩʝ ʥʘʧʨʘʚʠʦ ʢʦʨʘʢ ʧʦʜ 45ę ʦʜ ʧʦʯʝʪʥʦʛ ʧʦˀʘ, ʘ ʟʘʪʠʤ ʢʦʨʘʢ ʧʦʜ -45ę ʙʠ, ʠʩʪʦ ʢʘʦ ʠ ʧʨʚʦ 

ʨʝʰʝˁʝ, ʩʪʠʛʣʦ ʜʦ ʟʘʚʨʰʥʦʛ ʧʦˀʘ ʫ ʜʚʘ ʢʦʨʘʢʘ. ʀʧʘʢ, ʦʚʘ ʪʨʘʩʘ ʙʠ ʙʠʣʘ 1,41 ʜʫʞʘ ʦʜ ʪʨʘʩʝ ʠʟ 

ʧʨʚʦʛ ʨʝʰʝˁʘ. ʉʭʦʜʥʦ ʪʦʤʝ ʙʠ ʩʝ ʧʨʚʦ ʨʝʰʝˁʝ ʧʨʝʜʣʦʞʠʣʦ ʢʘʦ ʦʧʪʠʤʘʣʥʦ ʟʘʪʦ ʰʪʦ ʫʢˀʫʯʫʿʝ 

ʤʘˁʠ ʙʨʦʿ ʜʠʿʘʛʦʥʘʣʘ. ʊʨʘʩʘ ʧʨʝʜʣʦʞʝʥʘ ʟʘ ʧʨʠʤʝʨ ʩʘ ʉʣʠʢʝ 4.10 ʫ ʩʣʫʯʘʿʫ ʫ ʢʦʤ ʿʝ ʧʨʠʤʝˁʝʥʘ 

ʩʪʘʥʜʘʨʜʥʘ ʚʘʨʠʿʘʥʪʘ ʰʠʨʠʥʩʢʝ ʧʨʦʩʪʦʨʥʝ ʧʨʝʪʨʘʛʝ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.13. 

ʂʘʦ ʰʪʦ ʩʝ ʩʘ ʦʚʝ ʩʣʠʢʝ ʤʦʞʝ ʧʨʠʤʝʪʠʪʠ, ʫʢʫʧʥʘ ʜʫʞʠʥʘ ʧʫʪʘˁʝ ʦʜʨʝʹʝʥʝ ʧʦʤʦ˂ʫ ʩʪʘʥʜʘʨʜʥʝ 

ʤʝʪʦʜʝ ʙʠʣʘ ʙʠ ʿʝʜʥʘʢʘ ʦʩʤʦʩʪʨʫʢʦʿ ʜʫʞʠʥʠ ʩʪʨʘʥʠʮʝ ʧʦˀʘ. ʇʨʠʤʝʥʦʤ ʫʥʘʧʨʝʹʝʥʦʛ ʥʘʯʠʥʘ 

ʧʨʝʪʨʘʛʝ, ʧʨʦʥʘʣʘʟʠ ʩʝ ʧʫʪʘˁʘ ʢʦʿʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.14. ʋʢʦʣʠʢʦ ʙʠ ʩʝ ʩʘʜʘ ʧʦʩʤʘʪʨʘʣʦ 

ʨʝʰʝˁʝ ʧʨʝʜʣʦʞʝʥʦ ʫʥʘʧʨʝʹʝʥʦʤ ʤʝʪʦʜʦʤ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ, ʚʠʜʝʣʦ ʙʠ ʩʝ ʜʘ ʩʝ ʜʦ ʢʨʘʿˁʝʛ 

ʜʝʣʘ ʪʝʨʝʥʘ ʜʦʰʣʦ ʫ ʧʝʪ ʢʦʨʘʢʘ, ʦʜʥʦʩʥʦ ʫ ʪʨʠ ʢʦʨʘʢʘ ʤʘˁʝ ʥʝʛʦ ʢʦʜ ʩʪʘʥʜʘʨʜʥʝ ʧʨʝʪʨʘʛʝ. ʆʙʝ 

ʨʘʟʤʘʪʨʘʥʝ ʤʝʪʦʜʝ ʩʫ ʫʩʧʝʰʥʦ ʟʘʦʙʠʰʣʝ ʩʚʝ ʢʚʘʜʨʘʪʝ ʧʨʝʢʦ ʢʦʿʠʭ ʧʫʪʘˁʘ ʥʠʿʝ ʩʤʝʣʘ ʜʘ ʧʨʝʹʝ. 

  

ʉʣʠʢʘ 4.13. ʈʝʰʝˁʝ ʪʝʩʪ ʧʨʠʤʝʨʘ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʥʦʿ ʧʨʝʪʨʘʟʠ. 

  

ʉʣʠʢʘ 4.14. ʈʝʰʝˁʝ ʪʝʩʪ ʧʨʠʤʝʨʘ ʧʨʝʤʘ ʫʥʘʧʨʝʹʝʥʦʿ ʧʨʝʪʨʘʟʠ. 
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ʆʜ ʧʝʪ ʢʦʨʘʢʘ ʥʘʯʠˁʝʥʠʭ ʫ ʫʥʘʧʨʝʹʝʥʦʤ ʧʦʩʪʫʧʢʫ, ʪʨʠ ʩʫ ʩʝ ʧʨʫʞʘʣʘ ʧʦ ʜʠʿʘʛʦʥʘʣʠ, ʦʜʘʢʣʝ 

ʩʝ ʤʦʞʝ ʜʦʙʠʪʠ ʪʦ ʜʘ ʿʝ ʜʫʞʠʥʘ ʧʨʝʜʣʦʞʝʥʝ ʪʨʘʩʝ ʿʝʜʥʘʢʘ ʜʫʞʠʥʠ ʩʪʨʘʥʠʮʝ ʧʦˀʘ ʧʦʤʥʦʞʝʥʦʿ 

ʩʘ 6,23. ʋʧʦʨʝʹʠʚʘˁʝʤ ʦʚʝ ʜʫʞʠʥʝ ʩʘ ʜʫʞʠʥʦʤ ʪʨʘʩʝ ʢʦʿʘ ʿʝ ʜʦʙʠʿʝʥʘ ʧʨʠʤʝʥʦʤ ʩʪʘʥʜʘʨʜʥʦʛ 

ʘʣʛʦʨʠʪʤʘ ʩʝ ʤʦʞʝ ʦʜʨʝʜʠʪʠ ʜʘ ʿʝ ʩʪʘʥʜʘʨʜʥʘ ʚʝʨʟʠʿʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʧʨʝʜʣʦʞʠʣʘ ʨʝʰʝˁʝ 

ʢʦʿʝ ʿʝ ʟʘ 28,4% ʚʝ˂ʝ ʦʜ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ ʜʦʙʠʿʝʥʦʛ ʜʨʫʛʠʤ ʧʦʩʪʫʧʢʦʤ. ʂʘʢʦ ʿʝ ʚʝ˂ ʠ ʨʝʯʝʥʦ, 

ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʿʝ ʧʨʝʮʠʟʥʦʩʪ ʩʚʘʢʦʛ ʘʩʧʝʢʪʘ ʚʝʦʤʘ ʙʠʪʥʘ. ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʦ 

ʟʙʦʛ ʯʝʛʘ ʦʚʦ ʧʦʙʦˀʰʘˁʝ ʫ ʧʨʦʮʝʥʠ ʜʫʞʠʥʝ ʪʨʘʩʝ ʧʨʝʜʩʪʘʚˀʘ ʚʝʣʠʢʠ ʢʦʨʘʢ ʥʘʧʨʝʜ ʩʘ ʘʩʧʝʢʪʘ 

ʧʦʫʟʜʘʥʦʛ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʤʨʝʞʝ. ɽʚʠʜʝʥʪʥʦ ʿʝ ʜʘ ʙʠ ʩʪʘʥʜʘʨʜʥʘ ʚʘʨʠʿʘʥʪʘ 

ʘʣʛʦʨʠʪʤʘ ʧʨʝʮʝʥʠʣʘ ʠ ʧʦʪʨʝʙʥʝ ʠʥʚʝʩʪʠʮʠʿʝ ʫ ʠʟʛʨʘʜˁʫ ʚʦʜʘ ʟʘ ʠʩʪʠ ʧʨʦʮʝʥʘʪ ʢʘʦ ʠ ʜʫʞʠʥʫ 

ʪʨʘʩʝ. ʇʦʨʝʜ ʪʦʛʘ, ʠ ʪʝʭʥʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʚʦʜʘ ʢʦʿʝ ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʫʚʨʩʪʠʪʠ ʫ ʤʦʜʝʣʝ ʢʦʿʠ 

ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʩʠʤʫʣʘʮʠʿʝ ʙʠ ʧʨʝʪʨʧʝʣʠ ʠʜʝʥʪʠʯʥʫ ʩʫʜʙʠʥʫ. ʊʠʤʝ ʙʠ ʩʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʥʘʨʫʰʠʣʘ 

ʠ ʧʨʝʮʠʟʥʦʩʪ ʦʜʨʝʹʠʚʘˁʘ ʧʦʟʠʪʠʚʥʠʭ ʫʪʠʮʘʿʘ ʧʨʦʿʝʢʪʘ ʠ ʯʠʪʘʚʦʛ ʧʣʘʥʝʨʩʢʦʛ ʧʨʦʮʝʩʘ. 

ʀʧʘʢ, ʦʚʦ ʥʠʿʝ ʿʝʜʠʥʦ ʧʦʙʦˀʰʘˁʝ ʢʦʿʠʤ ʿʝ ʩʪʘʥʜʘʨʜʥʠ ʘʣʛʦʨʠʪʘʤ ʥʘʜʦʛʨʘʹʝʥ ʧʨʝ ʥʝʛʦ ʰʪʦ ʿʝ 

ʧʨʠʤʝˁʝʥ ʥʘ ʨʝʘʣʥʠ ʩʣʫʯʘʿ ʩʠʩʪʝʤʘ ʥʘ ʯʠʿʝʤ ʿʝ ʨʘʟʚʦʿʫ ʧʦʪʨʝʙʥʦ ʨʘʜʠʪʠ. ʅʘʠʤʝ, ʯʠʪʘʚ ʧʨʦʮʝʩ 

ʢʦʿʠ ʿʝ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥ ʩʝ ʦʜʚʠʿʘʦ ʫ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʦʿ ʨʘʚʥʠ, ʰʪʦ ʿʝ ʩʣʫʯʘʿ ʢʦʿʠ ʙʠ ʤʦʛʘʦ 

ʙʠʪʠ ʧʨʠʭʚʘʪˀʠʚ ʟʘ ʪʝʩʪ ʧʨʠʤʝʨʝ ʢʦʿʠ ʩʣʫʞʝ ʠʩʢˀʫʯʠʚʦ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʨʘʜʘ ʥʝʢʝ ʪʝʭʥʠʢʝ. 

ʄʝʹʫʪʠʤ, ʪʦ ʥʠʿʝ ʜʦʚʦˀʥʦ ʟʘ ʨʝʘʣʥʝ ʩʠʩʪʝʤʝ ʢʦʿʠ ʩʝ ʥʝ ʥʘʣʘʟʝ ʥʘ ʠʜʝʘʣʥʦʿ ʨʘʚʥʠ, ʚʝ˂ ʥʘ ʪʝʨʝʥʫ 

ʢʦʿʠ, ʧʦʨʝʜ ʰʠʨʠʥʩʢʝ ʠ ʜʫʞʠʥʩʢʝ, ʠʤʘ ʠ ʚʠʩʠʥʩʢʫ ʜʠʤʝʥʟʠʿʫ. ʂʘʢʦ ʙʠ ʩʝ ʫʥʘʧʨʝʜʠʦ ʪʘʿ ʘʩʧʝʢʪ 

ʨʘʜʘ, ʨʘʟʚʠʿʝʥʦʤ ʘʣʛʦʨʠʪʤʫ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʜʘʪʠ ʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʝʣʘʩʢʘ ʫ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʠ 

ʧʨʦʩʪʦʨ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʫʨʘʜʠʣʦ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʩʚʘʢʦʤ ʦʜ ʧʦˀʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʨʠʤʝʨʘ ʜʦʜʘʪʠ 

ʠ ʥʝʢʫ ʚʨʝʜʥʦʩʪ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ. ʊʫ ʿʝ ʥʘʿʧʦʛʦʜʥʠʿʝ ʙʠʣʦ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ʩʝ ʯʠʪʘʚʦ ʧʦˀʝ 

ʥʘʣʘʟʠ ʥʘ ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ ʪʘʯʢʝ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ˁʝʛʦʚʦʤ ʛʝʦʤʝʪʨʠʿʩʢʦʤ ʩʨʝʜʠʰʪʫ. ʅʝʢʘ ʩʝ 

ʩʘʜʘ ʫʟʤʝ ʜʘ ʧʦʩʪʦʿʝ ʜʚʘ ʧʦˀʘ, ʧʦˀʝ 1 ʠ ʧʦˀʝ 2, ʠ ʜʘ ʩʝ ʦʚʘ ʜʚʘ ʧʦˀʘ ʛʨʘʥʠʯʝ ʧʨʝʢʦ ʟʘʿʝʜʥʠʯʢʝ 

ʩʪʨʘʥʠʮʝ. ʊʘʢʚʘ ʩʠʪʫʘʮʠʿʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.15. ɸʢʦ ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʦʜʨʝʜʠʪʠ ʜʫʞʠʥʫ 

ʧʫʪʘ ʦʜ ʿʝʜʥʦʛ ʜʦ ʜʨʫʛʦʛ ʢʚʘʜʨʘʪʘ, ʪʘ ʜʫʞʠʥʘ ʙʠ, ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʨʘʚʥʠ, ʙʠʣʘ ʿʝʜʥʘʢʘ ʜʫʞʠʥʠ 

ʩʪʨʘʥʠʮʝ ʿʝʜʥʦʛ ʦʜ ʦʚʠʭ ʢʚʘʜʨʘʪʘ. ʆʚʘ ʜʫʞʠʥʘ ʩʝ ʤʦʞʝ ʦʟʥʘʯʠʪʠ ʩʘ Dhor1-2 ʟʘ ʧʦʪʨʝʙʝ ʘʥʘʣʠʟʝ. 

ʄʝʹʫʪʠʤ, ʘʢʦ ʙʠ ʩʝ ʫʟʝʣʦ ʫ ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʩʝ ʦʚʘ ʧʦˀʘ ʥʝ ʤʦʨʘʿʫ ʥʘʣʘʟʠʪʠ ʥʘ ʠʩʪʦʿ ʥʘʜʤʦʨʩʢʦʿ 

ʚʠʩʠʥʠ, ʜʦʰʣʦ ʙʠ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʿʝ ʩʪʚʘʨʥʘ ʜʫʞʠʥʘ ʪʨʘʩʝ ʠʟʤʝʹʫ ʮʝʥʪʘʨʘ ʪʠʭ ʧʦˀʘ ʚʝ˂ʘ ʦʜ 

ʭʦʨʠʟʦʥʪʘʣʥʝ ʫʜʘˀʝʥʦʩʪʠ ʠʟʤʝʹʫ ˁʠʭ. ʇʨʝʮʠʟʥʠʿʫ ʫʜʘˀʝʥʦʩʪ ʿʝ ʤʦʛʫ˂ʝ ʠʟʨʘʯʫʥʘʪʠ ʧʨʠʤʝʥʦʤ 

ʠʟʨʘʟʘ (4.1). ʋ ʦʚʦʤ ʠʟʨʘʟʫ ʿʝ ʩʘ H1 ʦʟʥʘʯʝʥʘ ʚʠʩʠʥʘ ʧʦˀʘ 1, ʘ ʩʘ H2 ʚʠʩʠʥʘ ʧʦˀʘ 2. ʆʚʘʿ ʠʟʨʘʟ 

ʟʘʧʨʘʚʦ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʝʥʫ ʇʠʪʘʛʦʨʠʥʝ ʪʝʦʨʝʤʝ ʥʘ ʧʨʠʤʝʨ ʢʦʿʠ ʩʝ ʨʘʟʤʘʪʨʘ. 

 
Ὀ Ὀ Ὄ Ὄ Ȣ (4.1) 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʧʦʤʝʥʫʪʠ ʪʦ ʜʘ ʩʫ ʥʘ ʉʣʠʮʠ 4.15 ʢʦʨʠʰ˂ʝʥʝ ʫʧʨʦʰ˂ʝʥʝ ʧʨʝʜʩʪʘʚʝ 

ʢʚʘʜʨʘʪʥʠʭ ʧʦˀʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʩʤʘʪʨʘ ʜʘ ʩʝ ʯʠʪʘʚʦ ʧʦˀʝ ʥʘʣʘʟʠ ʥʘ ʠʜʝʥʪʠʯʥʦʿ ʚʠʩʠʥʠ, ʪʝ ʜʘ 

ʧʨʝʜʩʪʘʚˀʘ ʤʘʣʫ ʨʘʚʘʥ ʯʠʿʠ ʿʝ ʮʝʥʪʘʨ ʧʦʪʨʝʙʥʦ ʧʦʚʝʟʘʪʠ ʩʘ ʮʝʥʪʨʦʤ ˁʦʿ ʩʫʩʝʜʥʝ ʤʘʣʝ ʨʘʚʥʠ. 

ɺʠʟʫʝʣʥʦ ʙʠ ʩʝ ʟʙʦʛ ʪʦʛʘ ʤʦʛʣʦ ʯʠʥʠʪʠ ʜʘ ʙʠ ʧʫʪʘˁʘ ʢʦʿʦʤ ʙʠ ʮʝʥʪʨʠ ʙʠʣʠ ʧʦʚʝʟʘʥʠ ʧʨʝʩʝʮʘʣʘ 

ʨʘʚʘʥ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʚʝ˂ʦʿ ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ, ʧʘ ʙʠ ʩʝ ʤʦʛʣʘ ʜʦʚʝʩʪʠ ʫ ʧʠʪʘˁʝ ʩʤʠʩʣʝʥʦʩʪ 

ʧʨʠʤʝʥʝ ʧʨʠʢʘʟʘʥʝ ʤʝʪʦʜʝ ʧʨʦʨʘʯʫʥʘ. ʀʧʘʢ, ʢʘʢʦ ʙʠ ʩʝ ʪʝ ʥʝʜʦʫʤʠʮʝ ʦʪʢʣʦʥʠʣʝ, ʧʦʪʨʝʙʥʦ ʿʝ 

ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʦʚʦ ʠʩʢˀʫʯʠʚʦ ʧʦʩʣʝʜʠʮʘ ʫʩʚʦʿʝʥʦʛ ʫʧʨʦʰ˂ʝˁʘ, ʪʝ ʜʘ ʩʫ ʫ ʧʨʠʨʦʜʠ ʦʚʘʢʚʠ 

ʧʨʝʣʘʟʠ ʠʟʤʝʹʫ ʩʫʩʝʜʥʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʜʘʣʝʢʦ ʙʣʘʞʠ. ʉʘʤʠʤ ʪʠʤ, ʥʠ ʣʠʥʠʿʘ ʢʦʿʘ ʙʠ ʜʠʨʝʢʪʥʦ 

ʧʦʚʝʟʠʚʘʣʘ ʩʨʝʜʠʰʪʘ ʨʘʟʤʘʪʨʘʥʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʥʝ ʙʠ ʧʨʝʩʝʮʘʣʘ ʨʘʚʘʥ ʟʝʤˀʠʰʪʘ ʧʦʜ ʫʩʣʦʚʦʤ 

ʜʘ ʿʝ ʜʫʞʠʥʘ ʩʪʨʘʥʠʮʝ ʢʚʘʜʨʘʪʘ ʥʘ ʢʦʿʝ ʿʝ ʪʝʨʝʥ ʧʦʜʝˀʝʥ ʜʦʚʦˀʥʦ ʤʘʣʘ. 
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ʉʣʠʢʘ 4.15. ʇʨʠʢʘʟ ʫʪʠʮʘʿʘ ʚʠʩʠʥʩʢʠʭ ʨʘʟʣʠʢʘ ʥʘ ʜʫʞʠʥʫ ʧʫʪʘˁʝ. 

ʀʟʤʝʥʘ ʧʦʩʪʫʧʢʘ ʢʦʨʠʰ˂ʝʥʦʛ ʟʘ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʫ ʨʘʚʘʥ ʜʘ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʘ ˁʝʛʦʚʘ ʧʨʠʤʝʥʘ 

ʥʘ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʧʨʦʙʣʝʤ ʥʘʣʘʞʝˁʘ ʪʨʘʩʝ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʪʦ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʯʚʦʨʦʚʘ ʢʦʿʝ 

ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʦʚʝʟʘʪʠ ʥʦʚʠʤ ʚʦʜʦʤ ʧʨʦʛʣʘʰʘʚʘʥ ʟʘ ʧʦʯʝʪʥʠ. ʉʘʤʠʤ ʪʠʤ, ʜʝʦ ʪʝʨʝʥʘ ʥʘ 

ʢʦʤʝ ʩʝ ʪʘʿ ʯʚʦʨ ʥʘʣʘʟʠ ʧʦʩʪʘʿʝ ʧʦʯʝʪʥʦ ʧʦˀʝ ʧʨʝʪʨʘʛʝ. ɸʢʦ ʙʠ ʩʝ ʦʩʪʘʣʦ ʧʨʠ ʦʙʝʣʝʞʘʚʘˁʫ ʠʟ 

ʧʨʠʤʝʨʘ ʩʘ ʉʣʠʢʝ 4.10, ʪʦ ʙʠ ʙʠʦ ʢʚʘʜʨʘʪ Ăɸῤ. ɼʨʫʛʠ ʯʚʦʨ ʜʦ ʢʦʛʘ ʙʠ ʩʝ ʜʘʣʝʢʦʚʦʜ ʧʨʦʪʝʟʘʦ ʙʠ 

ʙʠʦ ʧʨʦʛʣʘʰʝʥ ʟʘ ʢʨʘʿˁʠ ʯʚʦʨ. ʆʚʠʤʝ ʙʠ ʧʦˀʝ ʥʘ ʢʦʤʝ ʩʝ ʦʥ ʥʘʣʘʟʠ ʧʦʩʪʘʣʦ ʟʘʚʨʰʥʦ ʧʦˀʝ ʟʘ 

ʜʝʬʠʥʠʩʘˁʝ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʧʨʝʢʦ ʨʘʟʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ. ɸʥʘʣʦʛʥʦ, ʪʦ ʙʠ ʦʚʜʝ ʙʠʦ ʢʚʘʜʨʘʪ Ăɹῤ 

ʠʟ ʧʨʠʤʝʨʘ ʩʘ ʉʣʠʢʝ 4.10. ʋ ʥʘʨʝʜʥʦʤ ʢʦʨʘʢʫ ʙʠ ʩʝ ʫʥʘʧʨʝʹʝʥʘ ʧʨʦʮʝʜʫʨʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ 

ʟʘ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʧʨʠʢʘʟ ʧʨʠʤʝʥʠʣʘ ʥʘ ʧʨʦʿʝʢʮʠʿʫ ʩʠʩʪʝʤʘ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʨʘʚʘʥ. ʀʧʘʢ, 

ʦʚʜʝ ʩʝ ʧʦʩʪʫʧʘʢ ʥʝ ʙʠ ʟʘʚʨʰʠʦ ʢʘʜʘ ʙʠ ʩʝ ʧʨʦʥʘʰʣʘ ʥʘʿʢʨʘ˂ʘ ʪʨʘʩʘ ʢʦʿʘ ʙʠ ʫ ʨʘʚʥʠ ʧʦʚʝʟʠʚʘʣʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʧʦˀʘ. ʅʘʠʤʝ, ʫ ʢʦʤʧʣʝʪʥʦʤ ʧʦʩʪʫʧʢʫ ʩʝ ʪʘʿ ʢʦʨʘʢ ʧʦʥʘʚˀʘ ʩʚʝ ʜʦʢ ʩʝ ʥʝ ʧʨʦʥʘʹʝ 

ʜʝʩʝʪ ʥʘʿʢʨʘ˂ʠʭ ʪʨʘʩʘ ʠʟʤʝʹʫ ʦʚʠʭ ʧʦˀʘ ʫ ʦʚʘʢʚʦʿ ʧʨʦʿʝʢʮʠʿʠ ʩʠʩʪʝʤʘ. ɼʦ ʙʨʦʿʘ ʦʜ ʜʝʩʝʪ ʪʨʘʩʘ 

ʩʝ ʜʦʰʣʦ ʝʤʧʠʨʠʿʩʢʠ, ʫʟʘʩʪʦʧʥʠʤ ʪʝʩʪʠʨʘˁʠʤʘ ʘʣʛʦʨʠʪʤʘ ʠ ʝʚʘʣʫʘʮʠʿʦʤ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ.  

ʅʘʨʘʚʥʦ, ʩʚʝ ʦʚʦ ʚʘʞʠ ʟʘ ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʙʠ ʧʦʩʪʦʿʘʣʦ ʜʝʩʝʪ ʨʘʟʣʠʯʠʪʠʭ ʪʨʘʩʘ ʧʨʝʢʦ ʢʦʿʠʭ ʙʠ ʩʝ 

ʯʚʦʨʦʚʠ ʤʦʛʣʠ ʧʦʚʝʟʘʪʠ. ʋ ʩʣʫʯʘʿʫ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʪʦʣʠʢʦ ʨʘʟʣʠʯʠʪʠʭ ʪʨʘʩʘ, ʢʦʨʠʩʪʝ ʩʝ ʦʥʝ ʢʦʿʝ 

ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʦʩʪʚʘʨʠʣʦ, ʘʣʛʦʨʠʪʤʫ ʿʝ ʜʘʪʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʫ ʩʚʘʢʦʤ ʦʜ ʢʦʨʘʢʘ 

ʧʨʦʚʝʨʠ ʪʨʠ ʩʪʚʘʨʠ. ʇʨʚʘ ʦʜ ˁʠʭ ʿʝ ʪʦ ʜʘ ʣʠ ʿʝ ʧʨʦʥʘʹʝʥʘ ʥʦʚʘ ʧʫʪʘˁʘ ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ. ɸʢʦ 

ʿʝʩʪʝ, ʪʘ ʪʨʘʩʘ ʩʝ ʜʦʜʘʿʝ ʫ ʩʢʫʧ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ. ɼʨʫʛʘ ʩʪʚʘʨ ʿʝ ʪʦ ʜʘ ʣʠ ʿʝ ʥʘʹʝʥʦ ʜʝʩʝʪ 

ʪʨʘʩʘ ʦʜ ʧʦʯʝʪʥʦʛ ʜʦ ʢʨʘʿˁʝʛ ʯʚʦʨʘ. ʋʢʦʣʠʢʦ ʿʝ ʪʦ ʩʣʫʯʘʿ, ʧʦʩʪʫʧʘʢ ʩʝ ʟʘʫʩʪʘʚˀʘ. ʊʨʝ˂ʘ ʩʪʚʘʨ 

ʿʝ ʪʦ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʙʠʣʦ ʢʦʿʘ ʧʫʪʘˁʘ ʢʦʿʘ ʠ ʜʘˀʝ ʥʠʿʝ ʠʩʧʠʪʘʥʘ. ʋʢʦʣʠʢʦ ʥʝʤʘ ʪʘʢʚʠʭ ʧʫʪʘˁʘ, 

ʧʦʩʪʫʧʘʢ ʩʝ ʪʘʢʦʹʝ ʟʘʫʩʪʘʚˀʘ ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʘʦ ʝʚʝʥʪʫʘʣʥʠ ʥʘʩʪʘʥʘʢ ʙʝʩʢʦʥʘʯʥʝ ʧʝʪˀʝ. 

ʅʘʢʦʥ ʪʦʛʘ, ʟʘ ʩʚʘʢʫ ʦʜ ʦʚʠʭ ʪʨʘʩʘ ʩʝ ʨʘʯʫʥʘ ʫʢʫʧʥʘ ʜʫʞʠʥʘ ʧʫʪʘˁʝ ʫ ʪʨʠ ʜʠʤʝʥʟʠʿʝ ʫʧʦʪʨʝʙʦʤ 

ʠʟʨʘʟʘ (4.1) ʟʘ ʩʚʘʢʠ ʧʘʨ ʩʫʩʝʜʥʠʭ ʩʝʛʤʝʥʘʪʘ. ʇʦ ʟʘʚʨʰʝʪʢʫ ʦʚʦʛ ʢʦʨʘʢʘ ʩʝ ʟʘ ʦʧʪʠʤʘʣʥʫ ʪʨʘʩʫ 

ʧʨʦʛʣʘʰʘʚʘ ʦʥʘ ʢʦʿʘ ʠʤʘ ʥʘʿʢʨʘ˂ʫ ʜʫʞʠʥʫ. ʆʚʘ ʪʨʘʩʘ ʩʝ ʧʦʪʦʤ ʧʨʝʜʣʘʞʝ ʢʦʨʠʩʥʠʢʫ ʘʣʛʦʨʠʪʤʘ, 

ʰʪʦ ʦʟʥʘʯʘʚʘ ʠ ʢʨʘʿ ʦʧʠʩʘʥʝ ʧʨʦʮʝʜʫʨʝ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʪʨʘʩʝ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʫ ʩʠʩʪʝʤʫ. 
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ʅʘʢʦʥ ʰʪʦ ʿʝ ʦʧʠʩ ʨʘʟʚʠʿʝʥʝ ʧʨʦʮʝʜʫʨʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʦʛ ʚʦʜʘ ʟʘʚʨʰʝʥ, 

ʤʦʞʝ ʩʝ ʧʨʝ˂ʠ ʥʘ ʪʝʩʪ ʧʨʠʤʝʨ ʥʘ ʢʦʤ ʿʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ˁʝʛʦʚʘ ʫʧʦʪʨʝʙˀʠʚʦʩʪ. ʅʘ ʪʦʤ ʧʨʠʤʝʨʫ 

ʿʝ ʦʙʘʚˀʝʥʦ ʧʦʨʝʹʝˁʝ ʬʠʥʘʣʥʝ ʚʝʨʟʠʿʝ ʦʚʝ ʤʝʪʦʜʝ ʢʘʢʦ ʩʘ ʩʪʘʥʜʘʨʜʥʦʤ ʝʤʧʠʨʠʿʩʢʦʤ ʪʝʭʥʠʢʦʤ 

ʠʟ ʠʥʞʝˁʝʨʩʢʝ ʧʨʘʢʩʝ, ʪʘʢʦ ʠ ʩʘ ʨʘʥʠʿʝ ʦʧʠʩʘʥʠʤ ʚʘʨʠʿʘʮʠʿʘʤʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ. ʂʘʦ ʰʪʦ 

ʿʝ ʨʝʯʝʥʦ, ʜʝʤʦʥʩʪʨʘʮʠʿʘ ʿʝ ʨʘʹʝʥʘ ʥʘ ʪʝʩʪ ʩʠʩʪʝʤʫ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.5, ʫʟ ʫʚʘʞʘʚʘˁʝ 

ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʜʘʪʠʭ ʥʘ ʉʣʠʮʠ 4.6. ɿʘ ʧʦʪʨʝʙʝ ʧʨʦʨʘʯʫʥʘ, ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ 

ʿʝ ʜʘ ʿʝ ʥʦʚʠʤ ʚʦʜʦʤ ʧʦʪʨʝʙʥʦ ʧʦʚʝʟʘʪʠ ʯʚʦʨ 2, ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʫ ʣʝʚʦʤ ʜʝʣʫ ʤʘʧʝ, ʠ ʯʚʦʨ 4, 

ʢʦʿʠ ʧʨʠʧʘʜʘ ʜʝʩʥʦʤ ʜʝʣʫ ʦʚʝ ʤʘʧʝ. ʇʨʝ ʩʚʝʛʘ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʫʪʚʨʜʠʪʠ ʢʦʦʨʜʠʥʘʪʝ ʩʝʛʤʝʥʘʪʘ 

ʪʝʨʝʥʘ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ ʦʚʠʤ ʯʚʦʨʦʚʠʤʘ. ʋ ʦʚʝ ʩʚʨʭʝ ʿʝ ʢʘʦ ʨʝʬʝʨʝʥʮʘ ʫʟʝʪ ʛʝʦʤʝʪʨʠʿʩʢʠ ʮʝʥʪʘʨ 

ʦʚʠʭ ʩʝʛʤʝʥʘʪʘ. ʊʘʢʚʠʤ ʧʦʩʪʫʧʢʦʤ ʿʝ ʜʦʙʠʿʝʥʦ ʜʘ ʩʫ ʢʦʦʨʜʠʥʘʪʝ ʮʝʥʪʨʘ ʩʝʛʤʝʥʪʘ ʢʦʤʝ ʧʨʠʧʘʜʘ 

ʯʚʦʨ 2 (1, 4,6), ʜʦʢ ʿʝ ʮʝʥʪʘʨ ʩʝʛʤʝʥʪʘ ʥʘ ʢʦʤʝ ʿʝ ʯʚʦʨ 4 (9,4, 3,4). ʅʘʢʦʥ ʪʦʛʘ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ 

ʜʝʬʠʥʠʩʘʪʠ ʥʘʯʠʥ ʠʟʨʘʯʫʥʘʚʘˁʘ ʜʫʞʠʥʝ ʥʦʚʦʛ ʚʦʜʘ ʠʟʤʝʹʫ ʦʚʠʭ ʯʚʦʨʦʚʘ. ʊʫ ʿʝ ʜʦʥʝʪʘ ʦʜʣʫʢʘ 

ʜʘ ʩʝ ʫ ʨʘʟʤʘʪʨʘˁʝ ʫʟʤʫ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʘ ʩʣʫʯʘʿʘ. ʆʧʠʩʠ ʠʟʘʙʨʘʥʠʭ ʩʣʫʯʘʿʝʚʘ ʩʫ, ʟʘʿʝʜʥʦ ʩʘ 

ʨʝʩʧʝʢʪʠʚʥʠʤ ʜʫʞʠʥʘʤʘ ʜʘʣʝʢʦʚʦʜʘ ʜʦʙʠʿʝʥʠʤ ˁʠʭʦʚʦʤ ʫʧʦʪʨʝʙʦʤ, ʜʘʪʠ ʫ ʥʘʩʪʘʚʢʫ: 

- I ʩʣʫʯʘʿ ï ʫʧʦʪʨʝʙʘ ʝʤʧʠʨʠʿʩʢʝ ʤʝʪʦʜʝ ʢʦʿʘ ʩʝ ʟʙʦʛ ʙʨʟʠʥʝ ʠ ʿʝʜʥʦʩʪʘʚʥʦʩʪʠ ʯʝʩʪʦ ʤʦʞʝ 

ʩʨʝʩʪʠ ʫ ʠʥʞʝˁʝʨʩʢʦʿ ʧʨʘʢʩʠ; ʤʝʪʦʜʘ ʦʙʫʭʚʘʪʘ ʤʥʦʞʝˁʝ ʜʠʨʝʢʪʥʝ ʫʜʘˀʝʥʦʩʪʠ ʠʟʤʝʹʫ 

ʪʘʯʘʢʘ ʜʝʬʠʥʠʩʘʥʠʭ ʢʦʦʨʜʠʥʘʪʘʤʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʘʩʫʩʘ ʠʩʢʫʩʪʚʝʥʠʤ ʬʘʢʪʦʨʦʤ ʦʜ 1,1, 

ʯʠʤʝ ʿʝ ʜʦʙʠʿʝʥʘ ʜʫʞʠʥʘ ʚʦʜʘ ʦʜ 9,34 km. 

- II ʩʣʫʯʘʿ ï ʫʧʦʪʨʝʙʘ ʩʪʘʥʜʘʨʜʥʦʛ ʘʣʛʦʨʠʪʤʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʫ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʦʿ 

ʨʘʚʥʠ ʢʦʿʠ ʤʦʞʝ ʧʦʩʤʘʪʨʘʪʠ ʩʘʤʦ ʢʨʝʪʘˁʘ ʧʨʝʢʦ ʠʚʠʮʘ ʬʦʨʤʠʨʘʥʠʭ ʢʚʘʜʨʘʪʥʠʭ ʧʦˀʘ; 

ʧʨʠʤʝʥʦʤ ʦʚʦʛ ʘʣʛʦʨʠʪʤʘ ʧʨʦʮʝˁʝʥʘ ʿʝ ʜʫʞʠʥʘ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʦʜ 12 km. 

- III ʩʣʫʯʘʿ ï ʫʧʦʪʨʝʙʘ ʠʟʤʝˁʝʥʦʛ ʘʣʛʦʨʠʪʤʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʫ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʦʿ 

ʨʘʚʥʠ ʢʦʿʠ ʫʚʘʞʘʚʘ ʠ ʤʦʛʫ˂ʥʦʩʪ ʢʨʝʪʘˁʘ ʧʦ ʜʠʿʘʛʦʥʘʣʘʤʘ; ʢʦʨʠʰ˂ʝˁʝʤ ʦʚʦʛ ʘʣʛʦʨʠʪʤʘ 

ʧʨʦʮʝˁʝʥʘ ʿʝ ʜʫʞʠʥʘ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʦʜ 9,88 km. 

- IV  ʩʣʫʯʘʿ ï ʫʧʦʪʨʝʙʘ ʬʠʥʘʣʥʝ ʚʝʨʟʠʿʝ ʨʘʟʚʠʿʝʥʦʛ ʘʣʛʦʨʠʪʤʘ ʰʠʨʠʥʩʢʝ ʧʨʝʪʨʘʛʝ ʢʦʿʠʤ 

ʿʝ ʧʨʦʩʪʦʨ ʤʦʛʫ˂ʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʥʝ ʢʘʦ ʧʨʦʿʝʢʮʠʿʫ ʥʘ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʥʫ ʨʘʚʘʥ, ʚʝ˂ ʫʟ 

ʫʚʘʞʘʚʘˁʝ ʩʚʝ ʪʨʠ ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʧʦʩʪʦʿʝ ʫ ʩʪʚʘʨʥʦʩʪʠ; ʧʦʤʦ˂ʫ ʦʚʝ ʤʝʪʦʜʝ, ʧʨʦʮʝˁʝʥʘ 

ʿʝ ʜʫʞʠʥʘ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʫ ʪʝʩʪ ʩʠʩʪʝʤʫ ʦʜ 10,13 km. 

ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ, ʨʘʟʣʠʯʠʪʝ ʪʝʭʥʠʢʝ ʟʘ ʧʨʦʮʝʥʫ ʜʫʞʠʥʝ ʪʨʘʩʝ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʩʫ 

ʜʘʣʝ ʠ ʨʘʟʣʠʯʠʪʝ ʨʝʟʫʣʪʘʪʝ. ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʥʘʿʚʝ˂ʝ ʠ ʥʘʿʤʘˁʝ ʧʨʦʮʝˁʝʥʝ ʜʫʞʠʥʝ ʧʨʝʚʘʟʠʰʣʘ 

ʿʝ 2,6 km, ʰʪʦ ʿʝ ʥʝʟʘʥʝʤʘʨˀʠʚʘ ʛʨʝʰʢʘ ʥʘ ʜʫʞʠʥʫ ʦʜ ʥʝʰʪʦ ʧʨʝʢʦ 10 km. ʆʚʘ ʨʘʟʣʠʢʘ ʧʦʩʪʘʿʝ 

ʿʘʩʥʠʿʘ ʩʘ ʛʨʘʬʠʢʘ ʧʨʠʢʘʟʘʥʦʛ ʥʘ ʉʣʠʮʠ 4.16, ʥʘ ʢʦʤʝ ʩʝ ʚʠʜʝ ʩʚʝ ʯʝʪʠʨʠ ʧʨʦʮʝˁʝʥʝ ʜʫʞʠʥʝ. 

  

ʉʣʠʢʘ 4.16. ʇʦʨʝʹʝˁʝ ʜʫʞʠʥʘ ʜʦʙʠʿʝʥʠʭ ʨʘʟʣʠʯʠʪʠʤ ʤʝʪʦʜʘʤʘ. 
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ʋ ʩʢʣʘʜʫ ʩʘ ʥʘʙʨʦʿʘʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʢʨʝʠʨʘʥʦʛ ʘʣʛʦʨʠʪʤʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʠ ʜʘ 

ʜʦʙʠʿʘˁʝ ʜʫʞʠʥʝ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ ʥʠʿʝ ʿʝʜʠʥʠ ʨʝʟʫʣʪʘʪ ʢʦʿʠ 

ʩʝ ʤʦʞʝ ʦʯʝʢʠʚʘʪʠ ʥʘʢʦʥ ʰʪʦ ʩʝ ʧʦʩʪʫʧʘʢ ʟʘʚʨʰʠ. ʅʘʠʤʝ, ʧʦʨʝʜ ʦʧʪʠʤʘʣʥʝ ʜʫʞʠʥʝ ʪʨʘʩʝ ʚʦʜʘ, 

ʧʨʠ ʯʝʤʫ ʩʫ ʫʚʘʞʘʚʘʥʝ ʟʘʙʨʘˁʝʥʝ ʟʦʥʝ, ʘʣʛʦʨʠʪʘʤ ʜʘʿʝ ʠ ʩʘʤʫ ʪʨʘʩʫ ʚʦʜʘ, ʦʜʥʦʩʥʦ ʧʨʝʮʠʟʘʥ 

ʩʧʠʩʘʢ ʢʦʦʨʜʠʥʘʪʘ ʩʝʛʤʝʥʘʪʘ ʪʝʨʝʥʘ ʧʨʝʢʦ ʢʦʿʠʭ ʜʘʣʝʢʦʚʦʜ ʪʨʝʙʘ ʜʘ ʧʨʝʹʝ. ɿʘʪʦ ʩʝ ʫ ʤʝʤʦʨʠʿʠ 

ʨʘʯʫʥʘʨʘ ʫ ʪʦʢʫ ʚʨʰʝˁʘ ʧʦʩʪʫʧʢʘ ʦʜʨʝʹʠʚʘˁʘ ʪʨʘʩʝ ʯʫʚʘ ʥʝ ʩʘʤʦ ʜʫʞʠʥʘ ʩʚʘʢʝ ʦʜ ʪʨʘʩʘ, ʚʝ˂ 

ʠ ʣʠʩʪʘ ʩʤʝʨʥʠʮʘ ʢʦʿʝ ʿʝ ʦʜ ʧʦʯʝʪʥʦʛ ʢʚʘʜʨʘʪʘ ʧʦʪʨʝʙʥʦ ʧʨʘʪʠʪʠ ʢʘʢʦ ʙʠ ʩʝ ʜʦʙʠʣʘ ʦʚʘ ʪʨʘʩʘ. 

ʉʚʘʢʠ ʦʜ ʩʤʝʨʦʚʘ ʫ ʢʦʿʠʤʘ ʙʠ ʪʨʘʩʘ ʤʦʛʣʘ ʠ˂ʠ ʿʝ ʜʝʬʠʥʠʩʘʥ ʧʦʤʦ˂ʫ ʙʨʦʿʘ. ʊʘʢʦ, ʧʨʠʤʝʨʘ ʨʘʜʠ, 

ʢʨʝʪʘˁʫ ʿʝʜʘʥ ʢʚʘʜʨʘʪ ʥʘʜʝʩʥʦ ʦʜʛʦʚʘʨʘ ʙʨʦʿ 1, ʢʨʝʪʘˁʫ ʿʝʜʘʥ ʢʚʘʜʨʘʪ ʥʘʛʦʨʝ ʙʨʦʿ 2, ʘ ʢʨʝʪʘˁʫ 

ʧʦʜ 45ę ʙʨʦʿ 5. ʇʨʝʤʘ ʪʦʤʝ, ʘʢʦ ʙʠ ʥʝʢʦʿ ʪʨʘʩʠ ʦʜʛʦʚʘʨʘʦ ʦʧʠʩ 1-1-5-2, ʪʦ ʙʠ ʟʥʘʯʠʣʦ ʜʘ ʙʠ ʚʦʜ 

ʠʰʘʦ ʜʚʘ ʧʦˀʘ ʥʘʜʝʩʥʦ ʦʜ ʧʦʯʝʪʥʦʛ ʢʚʘʜʨʘʪʘ, ʟʘʪʠʤ ʙʠ ʩʢʨʝʥʫʦ ʜʠʿʘʛʦʥʘʣʥʦ ʧʦʜ 45ę, ʘ ʟʘʚʨʰʠʦ 

ʙʠ ʩʝ ʢʨʝʪʘˁʝʤ ʿʝʜʥʦ ʧʦˀʝ ʥʘʛʦʨʝ. ʊʘʢʦ ʩʝ ʿʝʜʥʦʩʪʘʚʥʦ ʤʦʞʝ ʧʨʘʪʠʪʠ ʠ ʙʨʦʿ ʢʦʨʘʢʘ ʥʘʯʠˁʝʥʠʭ 

ʫ ʜʠʿʘʛʦʥʘʣʥʠʤ ʩʤʝʨʦʚʠʤʘ. ʅʘ ʢʨʘʿʫ ʩʝ ʢʦʨʠʩʥʠʢʫ ʥʝ ʧʨʠʢʘʟʫʿʝ ʦʚʘʢʘʚ ʦʧʠʩ ʪʨʘʩʝ, ʚʝ˂ ʩʝ ʠʩʪʠ, 

ʫ ʩʚʨʭʝ ʰʪʦ ʣʘʢʰʝʛ ʨʘʟʫʤʝʚʘˁʘ, ʢʦʥʚʝʨʪʫʿʝ ʫ ʢʦʦʨʜʠʥʘʪʝ ʢʚʘʜʨʘʪʥʠʭ ʧʦˀʘ. ʆʚʠʤʝ ʿʝ ʢʦʨʠʩʥʠʢ 

ʧʦʰʪʝʹʝʥ ʜʝʰʠʬʨʦʚʘˁʘ ʩʤʝʨʦʚʘ ʢʨʝʪʘˁʘ ʪʨʘʩʝ, ʰʪʦ ʩʤʘˁʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ʛʨʝʰʢʝ ʫ ʦʚʦʤ ʢʦʨʘʢʫ. 

ʆʧʠʩʘʥʠ ʧʦʩʪʫʧʘʢ ʩʝ ʥʝ ʚʨʰʠ ʟʘ ʩʚʘʢʫ ʪʨʘʩʫ, ʚʝ˂ ʩʘʤʦ ʟʘ ʦʥʫ ʢʦʿʘ ʩʝ ʥʘ ʢʨʘʿʫ ʧʨʦʮʝʩʘ ʧʨʦʛʣʘʩʠ 

ʟʘ ʦʧʪʠʤʘʣʥʫ. ʆʚʠʤʝ ʩʝ ʜʦʙʠʿʘ ʥʘ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʧʦʙʦˀʰʘˁʫ ʪʨʦʰʝˁʘ ʨʘʩʧʦʣʦʞʠʚʠʭ ʨʝʩʫʨʩʘ. 

ʂʘʢʦ ʙʠ ʩʝ ʦʚʦ ʠ ʧʦʢʘʟʘʣʦ, ʥʘ ʉʣʠʮʠ 4.17 ʿʝ ʧʨʠʢʘʟʘʥʘ ʤʘʧʘ ʪʝʩʪ ʩʠʩʪʝʤʘ ʩʘ ʉʣʠʢʝ 4.5, ʫʟ 

ʜʦʜʘʪʘʢ ʧʨʝʜʣʦʞʝʥʝ ʪʨʘʩʝ ʥʦʚʦʛ ʚʦʜʘ, ʫʮʨʪʘʥʝ ˀʫʙʠʯʘʩʪʦʤ ʙʦʿʦʤ. ʆʚʘ ʪʨʘʩʘ ʦʜʛʦʚʘʨʘ ʩʣʫʯʘʿʫ 

IV ʩʘ ʧʨʝʪʭʦʜʥʝ ʩʪʨʘʥʝ. ʂʘʦ ʰʪʦ ʩʝ ʚʠʜʠ, ʧʨʝʜʣʦʞʝʥʘ ʪʨʘʩʘ ʠʜʝ ʦʜ ʯʚʦʨʘ ʙʨʦʿ 2 ʜʦ ʯʚʦʨʘ ʙʨʦʿ 

4 ʫ ʦʚʦʤ ʩʠʩʪʝʤʫ. ʊʘʢʦʹʝ, ʿʘʩʥʦ ʿʝ ʠ ʜʘ ʪʨʘʩʘ ʟʘʦʙʠʣʘʟʠ ʟʘʙʨʘˁʝʥʫ ʟʦʥʫ ʨʘʟʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ, ʪʝ 

ʩʝ ʟʘʢˀʫʯʫʿʝ ʜʘ ʩʫ ʫʩʣʦʚʠ ʧʦʩʪʘʚˀʝʥʦʛ ʟʘʜʘʪʢʘ ʠʩʧʫˁʝʥʠ, ʘ ʧʨʠʢʘʟʘʥʦ ʨʝʰʝˁʝ ʧʨʠʭʚʘʪˀʠʚʦ. 

ɺʠʜˀʠʚʦ ʿʝ ʠ ʜʘ ʙʠ ʦʚʘ ʪʨʘʩʘ ʤʦʛʣʘ ʙʠʪʠ ʜʦʜʘʪʥʦ ʦʧʪʠʤʠʟʦʚʘʥʘ ʘʢʦ ʙʠ ʩʝ ʧʦʚʝ˂ʘʣʘ ʨʝʟʦʣʫʮʠʿʘ 

ʤʨʝʞʝ, ʦʜʥʦʩʥʦ ʩʤʘˁʠʣʘ ʚʝʣʠʯʠʥʘ ʢʚʘʜʨʘʪʥʠʭ ʧʦˀʘ. ʀʧʘʢ, ʟʘ ʦʚʘʿ ʪʝʩʪ ʧʨʠʤʝʨ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ 

ʿʝ ʧʨʝʜʣʦʞʝʥʠ ʧʦʩʪʫʧʘʢ ʜʦʚʦˀʥʦ ʧʨʝʮʠʟʘʥ ʟʘ ʘʜʝʢʚʘʪʥʦ ʠʣʫʩʪʨʦʚʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ. 

  

ʉʣʠʢʘ 4.17. ʇʨʠʢʘʟ ʪʨʘʩʝ ʜʦʙʠʿʝʥʝ ʟʘ ʧʦʩʤʘʪʨʘʥʠ ʪʝʩʪ ʧʨʠʤʝʨ. 
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ʀʘʢʦ ʿʝ ʧʨʠʢʘʟʠʚʘˁʝʤ ʨʝʟʫʣʪʘʪʘ ʟʘ ʪʝʩʪ ʧʨʠʤʝʨ ʢʦʤʧʣʝʪʠʨʘʥʦ ʧʨʝʜʩʪʘʚˀʘˁʝ ʦʩʥʦʚʥʝ ʚʝʨʟʠʿʝ 

ʢʨʝʠʨʘʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʜʝʬʠʥʠʩʘˁʝ ʦʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ 

ʿʦʰ ʿʝʜʥʫ ʩʧʝʮʠʿʘʣʥʫ ʩʠʪʫʘʮʠʿʫ ʢʦʿʘ ʿʝ ʫʟʝʪʘ ʫ ʦʙʟʠʨ ʪʦʢʦʤ ʨʘʟʚʦʿʘ ʘʣʛʦʨʠʪʤʘ. ʅʘʠʤʝ, ʤʦʞʝ ʩʝ 

ʜʦʛʦʜʠʪʠ ʜʘ ʩʝ, ʧʦʩʣʝ ʢʦʥʚʝʨʟʠʿʝ ʫ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʧʨʦʩʪʦʨ, ʜʦʙʠʿʫ ʜʚʝ ʪʨʘʩʝ ʧʦʪʧʫʥʦ ʠʩʪʝ 

ʜʫʞʠʥʝ. ʅʘʨʘʚʥʦ, ʫ ʧʨʘʢʩʠ ʩʝ ʦʚʘʢʚʝ ʩʠʪʫʘʮʠʿʝ ʜʝʰʘʚʘʿʫ ʩʘ ʚʝʦʤʘ ʤʘʣʦʤ ʚʝʨʦʚʘʪʥʦ˂ʦʤ ʧʦʰʪʦ 

ʜʦʜʘʚʘˁʝ ʪʨʝ˂ʝ ʜʠʤʝʥʟʠʿʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʩʤʘˁʫʿʝ ʤʦʛʫ˂ʥʦʩʪ ʜʦʙʠʿʘˁʘ ʚʠʰʝ ʦʜ ʿʝʜʥʝ ʪʨʘʩʝ 

ʢʦʿʘ ʙʠ ʤʦʛʣʘ ʜʘ ʙʫʜʝ ʧʨʦʛʣʘʰʝʥʘ ʟʘ ʦʧʪʠʤʘʣʥʫ. ʋ ʩʣʫʯʘʿʫ ʜʘ ʩʝ ʦʚʘʢʚʘ ʩʠʪʫʘʮʠʿʘ ʠʧʘʢ ʜʦʛʦʜʠ, 

ʤʦʛʣʦ ʙʠ ʩʝ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘˁʝ ʢʦʿʫ ʙʠ ʦʜ ʧʨʝʜʣʦʞʝʥʠʭ ʪʨʘʩʘ ʪʨʝʙʘʣʦ ʠʟʘʙʨʘʪʠ ʢʘʦ ʦʧʪʠʤʘʣʥʫ. 

ʆʜʛʦʚʦʨ ʥʘ ʦʚʦ ʧʠʪʘˁʝ ʤʦʞʝ ʙʠʪʠ ʜʚʦʿʘʢ, ʟʘʚʠʩʥʦ ʦʜ ʪʦʛʘ ʫ ʢʦʿʦʿ ʩʝ ʤʝʨʠ ʞʝʣʠ ʧʦʿʝʜʥʦʩʪʘʚʠʪʠ 

ʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ. ʇʨʠʤʝʥʦʤ ʫʧʨʦʰ˂ʝʥʦʛ ʧʨʠʩʪʫʧʘ, ʟʘ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝˁʝ ʙʠ ʩʝ ʦʜʘʙʨʘʣʦ ʙʠʣʦ 

ʢʦʿʝ ʦʜ ʧʦʤʝʥʫʪʠʭ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʫ ʘʣʛʦʨʠʪʤʫ ʧʨʝʜʣʦʞʝʥʦʤ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʢʦʨʠʰ˂ʝʥ 

ʿʝ ʧʨʠʩʪʫʧ ʧʦ ʢʦʤʝ ʙʠ ʩʝ ʩʘʤʦ ʫ ʦʚʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʢʦʨʠʩʪʠʦ ʜʦʜʘʪʥʠ ʢʨʠʪʝʨʠʿʫʤ. ʂʘʦ ʜʦʜʘʪʥʠ 

ʢʨʠʪʝʨʠʿʫʤ ʫʩʚʦʿʝʥ ʿ ʝ ʟʙʠʨʥʠ ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʢʨʦʟ ʢʦʿʝ ʪʨʘʩʝ ʧʨʦʣʘʟʝ. ʅʘ ʦʚʦʤ 

ʤʝʩʪʫ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʛʣʘʩʠʪʠ ʠ ʪʦ ʜʘ ʦʚʘʿ ʢʨʠʪʝʨʠʿʫʤ ʠʤʘ ʩʤʠʩʣʘ ʫʢʦʣʠʢʦ ʩʫ ʧʨʝʜʣʦʞʝʥʝ ʪʨʘʩʝ 

ʣʦʮʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʢʨʘʿʝʚʠʤʘ ʤʨʝʞʝ. ɿʘ ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʩʫ ʪʨʘʩʝ ʠʩʪʝ ʜʫʞʠʥʝ ʠ ʤʝʹʫʩʦʙʥʦ 

ʙʣʠʩʢʝ, ʤʦʛʣʦ ʙʠ ʩʝ ʜʦʛʦʜʠʪʠ ʜʘ ʩʫ ˁʠʭʦʚʠ ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦʠ ʠʜʝʥʪʠʯʥʠ. ʊʘʜʘ ʙʠ ʩʝ ʢʦʨʠʩʪʠʦ 

ʚʝ˂ ʧʦʤʝʥʫʪʠ ʫʧʨʦʰ˂ʝʥʠ ʧʨʠʩʪʫʧ, ʪʝ ʙʠ ʩʝ ʩʤʘʪʨʘʣʦ ʜʘ ʙʠʣʦ ʢʦʿʘ ʦʜ ʪʨʘʩʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʘʙʝʨʝ. 

ʋʢʨʘʪʢʦ, ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦ ʧʨʝʜʩʪʘʚˀʘ ʧʨʦʩʝʯʥʠ ʙʨʦʿ ʜʘʥʘ ʫ ʛʦʜʠʥʠ ʫ ʢʦʿʠʤʘ ʩʝ ʫ ʥʝʢʦʿ ʦʙʣʘʩʪʠ 

ʨʝʛʠʩʪʨʫʿʝ ʛʨʤˀʘʚʠʥʩʢʘ ʘʢʪʠʚʥʦʩʪ. ʇʦʰʪʦ ʩʫ ʧʦʩʣʝʜʠʮʝ ʜʦ ʢʦʿʠʭ ʤʦʞʝ ʜʦ˂ʠ ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʫ 

ʢʦʿʠʤʘ ʙʠ ʛʨʦʤ ʫʜʘʨʠʦ ʫ ʩʪʫʙ ʜʘʣʝʢʦʚʦʜʘ ʧʦʟʥʘʪʝ, ʘ ʤʦʛʫ ʫʢˀʫʯʠʚʘʪʠ ʠ ʦʟʙʠˀʥʝ ʭʘʚʘʨʠʿʝ ʢʦʿʝ 

ʫʛʨʦʞʘʚʘʿʫ ʦʧʨʝʤʫ ʥʘ ʝʣʝʤʝʥʪʠʤʘ ʩʠʩʪʝʤʘ ʠ ʙʝʟʙʝʜʥʦʩʪ ˀʫʜʠ ʫ ʙʣʠʟʠʥʠ ʜʘʣʝʢʦʚʦʜʘ, ʿʘʩʥʦ ʿʝ 

ʟʘʰʪʦ ʿʝ ʧʦʞʝˀʥʦ ʫ ʰʪʦ ʚʝ˂ʦʿ ʤʝʨʠ ʧʨʝʜʫʧʨʝʜʠʪʠ ʫʜʘʨʝ ʛʨʦʤʘ ʫ ʥʦʚʠ ʜʘʣʝʢʦʚʦʜ. ʋʢˀʫʯʠʚʘˁʝ 

ʜʦʜʘʪʥʦʛ ʢʨʠʪʝʨʠʿʫʤʘ ʫ ʘʣʛʦʨʠʪʘʤ ʩʝ ʥʠʿʝ ʠʩʧʦʩʪʘʚʠʣʦ ʢʘʦ ʩʫʚʠʰʝ ʢʦʤʧʣʠʢʦʚʘʥʦ, ʟʘʪʦ ʰʪʦ ʿʝ 

ʙʨʦʿ ʛʨʤˀʘʚʠʥʩʢʠʭ ʜʘʥʘ ʫ ʛʦʜʠʥʠ ʤʦʛʫ˂ʝ ʦʜʨʝʜʠʪʠ ʥʘ ʥʠʚʦʫ ʿʝʜʥʦʛ ʢʚʘʜʨʘʪʥʦʛ ʩʝʛʤʝʥʪʘ. ʆʚʠ 

ʧʦʜʘʮʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʩʘʤʦ ʫ ʛʦʨʝʥʘʚʝʜʝʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʫ ʢʦʿʠʤʘ ʙʠ ʩʝ ʜʦʙʠʦ ʚʝ˂ʠ ʙʨʦʿ ʪʨʘʩʘ 

ʠʜʝʥʪʠʯʥʠʭ ʜʫʞʠʥʘ ʦʜ ʧʦʯʝʪʥʦʛ ʜʦ ʢʨʘʿˁʝʛ ʩʝʛʤʝʥʪʘ. ɿʘ ʪʘʢʚʝ ʪʨʘʩʝ ʙʠ ʩʝ ʠʟʨʘʯʫʥʘʦ ʟʙʠʨʥʠ 

ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʩʘʙʨʘʪʠ ʢʝʨʘʫʥʠʯʢʝ ʥʠʚʦʝ ʩʚʠʭ ʩʝʛʤʝʥʘʪʘ ʧʨʝʢʦ 

ʢʦʠʿʭ ʧʨʝʣʘʟʠ ʥʝʢʘ ʪʨʘʩʘ, ʥʘʢʦʥ ʯʝʛʘ ʩʝ ʪʨʘʩʘ ʟʘ ʢʦʿʫ ʩʝ ʜʦʙʠʿʝ ʤʘˁʠ ʫʢʫʧʥʠ ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦ 

ʧʨʦʛʣʘʰʘʚʘ ʟʘ ʦʧʪʠʤʘʣʥʫ. ʆʚʘ ʪʨʘʩʘ ʩʝ ʧʦʪʦʤ ʧʨʝʜʣʘʞʝ ʢʦʨʠʩʥʠʢʫ ʢʘʦ ʨʝʟʫʣʪʘʪ ʧʦʩʪʫʧʢʘ. 

ʇʨʠʨʦʜʥʦ, ʦʚʘʿ ʢʨʠʪʝʨʠʿʫʤ ʩʝ ʤʦʞʝ ʠʩʢʦʨʠʩʪʠʪʠ ʠʩʢˀʫʯʠʚʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʟʘ ʢʦʿʝ ʿʝ ʜʦʩʪʫʧʥʦ 

ʜʦʚʦˀʥʦ ʧʦʜʘʪʘʢʘ ʦ ʛʨʤˀʘʚʠʥʩʢʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʥʘ ʘʥʘʣʠʟʠʨʘʥʦʤ ʛʝʦʛʨʘʬʩʢʦʤ ʧʦʜʨʫʯʿʫ. ʊʠ 

ʧʦʜʘʮʠ ʙʠ ʪʘʢʦʹʝ ʤʦʨʘʣʠ ʜʘ ʠʤʘʿʫ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʫ ʧʨʝʮʠʟʥʦʩʪ ʠ ʨʝʟʦʣʫʮʠʿʫ ʩʘ ʢʦʿʦʤ ʩʫ ʤʝʨʝˁʘ 

ʠʟʚʨʰʝʥʘ. ʅʘ ʩʨʝ˂ʫ, ʟʘ ʚʝ˂ʠʥʫ ʧʨʘʢʪʠʯʥʠʭ ʩʣʫʯʘʿʝʚʘ ʫ ʢʦʿʠʤʘ ʙʠ ʪʨʝʙʘʣʦ ʢʦʨʠʩʪʠʪʠ ʨʘʟʚʠʿʝʥʠ 

ʘʣʛʦʨʠʪʘʤ, ʚʨʝʜʥʦʩʪʠ ʢʝʨʘʫʥʠʯʢʠʭ ʥʠʚʦʘ ʙʠ ʙʠʣʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʦʧʝʨʘʪʦʨʠʤʘ ʩʠʩʪʝʤʘ, ʧʦʰʪʦ 

ʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʫ ʩʝ ʙʘʚʠʣʝ ʦʚʦʤ ʪʝʤʦʤ ʿʘʚʥʦ ʜʦʩʪʫʧʘʥ. ʅʘ ʧʨʠʤʝʨ, ʟʘ ʛʝʦʛʨʘʬʩʢʫ 

ʦʙʣʘʩʪ ʥʘ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʠ ʜʝʦ 110 kV ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʧʦʩʤʘʪʨʘʥ ʫ ʥʘʩʪʘʚʢʫ ʦʚʦʛ 

ʧʦʛʣʘʚˀʘ, ʠʥʬʦʨʤʘʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦ ʤʦʛʫ ʜʘ ʙʫʜʫ ʧʨʦʯʠʪʘʥʝ ʠʟ [158]. ʋ ʦʚʦʤ 

ʨʘʜʫ ʿʝ ʜʘʪʘ ʠʟʦʢʝʨʘʫʥʠʯʢʘ ʢʘʨʪʘ ʟʘ ʪʝʨʠʪʦʨʠʿʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ (ʩʘ ʠʟʫʟʝʪʢʦʤ ʪʝʨʠʪʦʨʠʿʝ ɸʇ 

ʂʦʩʦʚʘ ʠ ʄʝʪʦʭʠʿʝ, ʟʙʦʛ ʥʝʜʦʩʪʘʪʢʘ ʧʦʪʨʝʙʥʠʭ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ). ɸʢʦ ʩʝ ʠʟ ʦʚʦʛ ʨʘʜʘ ʠʟʚʫʢʫ 

ʠʥʬʦʨʤʘʮʠʿʝ ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʛʝʦʛʨʘʬʩʢʫ ʦʙʣʘʩʪ ʨʝʣʝʚʘʥʪʥʫ ʟʘ ʩʧʨʦʚʝʜʝʥʝ ʘʥʘʣʠʟʝ, ʜʦʙʠʘʿ ʩʝ 

ʤʘʧʘ ʜʘʪʘ ʥʘ ʉʣʠʮʠ 4.18. ʅʘ ʧʨʠʣʦʞʝʥʦʿ ʤʘʧʠ ʩʫ ʩʚʝʪʣʝ ʥʠʿʘʥʩʝ ʟʝʣʝʥʝ ʙʦʿʝ ʠʩʢʦʨʠʰ˂ʝʥʝ ʟʘ 

ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʢʝʨʘʫʥʠʯʢʦʛ ʥʠʚʦʘ, ʜʦʢ ʪʘʤʥʠʿʝ ʥʠʿʘʥʩʝ ʟʝʣʝʥʝ ʙʦʿʝ ʦʟʥʘʯʘʚʘʿʫ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ. ʉʘ ʜʘʪʝ ʤʘʧʝ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʜʘ ʩʝ, ʫ ʘʥʘʣʠʟʠʨʘʥʦʿ ʦʙʣʘʩʪʠ, ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦ 

ʧʦʚʝ˂ʘʚʘ ʢʘʢʦ ʩʝ ʠʜʝ ʦʜ ʟʘʧʘʜʘ ʧʨʝʤʘ ʠʩʪʦʢʫ, ʧʨʠ ʯʝʤʫ ʜʦ ʦʚʝ ʧʨʦʤʝʥʝ ʜʦʣʘʟʠ ʧʦʩʪʝʧʝʥʦ. 
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ʉʣʠʢʘ 4.18. ʂʝʨʘʫʥʠʯʢʠ ʥʠʚʦʠ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ ɺʦʿʚʦʜʠʥʝ. 

ʇʦ ʧʨʠʢʘʟʘʥʦʤ ʜʠʿʘʛʨʘʤʫ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʟʘ ʨʘʟʤʘʪʨʘʥʠ ʜʝʦ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ 

ɺʦʿʚʦʜʠʥʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʙʠʣʝ ʩʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʧʦʪʨʝʙʥʝ ʟʘ ʧʨʠʤʝʥʫ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ. 

ʋ ʢʘʩʥʠʿʠʤ ʧʨʦʨʘʯʫʥʠʤʘ ʨʘʹʝʥʠʤ ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ ʩʫ ʜʫʞʠʥʝ ʧʨʝʜʣʦʞʝʥʠʭ ʜʘʣʝʢʦʚʦʜʘ ʟʙʦʛ ʪʦʛʘ 

ʤʦʛʣʝ ʙʠʪʠ ʫʪʚʨʹʠʚʘʥʝ ʫ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʦʤ ʧʨʦʩʪʦʨʫ, ʫʟ ʫʚʘʞʘʚʘˁʝ ʢʝʨʘʫʥʠʯʢʠʭ ʥʠʚʦʘ ʘʢʦ 

ʙʠ ʩʝ ʟʘ ʦʚʠʤʝ ʫʢʘʟʘʣʘ ʧʦʪʨʝʙʘ. ʐʪʦ ʩʝ ʪʠʯʝ ʟʘʙʨʘˁʝʥʠʭ ʟʦʥʘ ʥʘ ʦʚʦʤ ʧʦʜʨʫʯʿʫ, ʫʟʝʪʦ ʿʝ ʜʘ ʩʫ 

ʠʩʪʝ ʢʘʦ ʠ ʦʥʝ ʢʦʿʝ ʩʫ ʚʝ˂ ʧʨʠʢʘʟʘʥʝ ʥʘ ʉʣʠʮʠ 3.17. ʊʘʜʘ ʩʫ ʪʝ ʟʦʥʝ ʦʟʥʘʯʘʚʘʣʝ ʩʝʛʤʝʥʪʝ ʪʝʨʝʥʘ 

ʥʘ ʢʦʿʠʤʘ ʥʝ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʨʘʟʤʘʪʨʘ ʠʟʛʨʘʜˁʘ ʥʦʚʠʭ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʋ ʩʣʫʯʘʿʫ ʩʨʝʜˁʦʨʦʯʥʦʛ 

ʨʘʟʚʦʿʘ, ʧʨʝʢʦ ˁʠʭ ʩʝ ʥʝ ʙʠ ʜʦʟʚʦˀʘʚʘʦ ʧʨʝʣʘʟʘʢ ʪʨʘʩʘ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ ʫ ʩʠʩʪʝʤʫ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʪʝʩʪ ʩʣʫʯʘʿʝʚʘ ʢʦʿʠ ʩʫ ʠʟʘʙʨʘʥʠ ʟʘ ʜʝʤʦʥʩʪʨʘʮʠʿʫ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʿʝ ʥʫʜʠ ʨʘʟʚʠʿʝʥʠ 

ʘʣʛʦʨʠʪʘʤ, ʥʘ ˁʠʭ ʥʠʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ ʧʨʠʤʝʥʠʪʠ ʧʫʥʫ ʚʝʨʟʠʿʫ ʧʨʝʜʣʦʞʝʥʦʛ ʧʦʩʪʫʧʢʘ. ʅʘʠʤʝ, 

ʪʠ ʩʠʩʪʝʤʠ ʩʝ ʥʝ ʥʘʣʘʟʝ ʥʠ ʥʘ ʢʘʢʚʦʤ ʨʝʘʣʥʦʤ ʪʝʨʝʥʫ. ʇʨʝʤʘ ʪʦʤʝ, ʟʘ ˁʠʭ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʥʠʿʝ 

ʙʠʣʦ ʠʥʬʦʨʤʘʮʠʿʘ ʧʦʧʫʪ ʥʘʜʤʦʨʩʢʠʭ ʚʠʩʠʥʘ, ʟʦʥʘ ʧʨʝʢʦ ʢʦʿʠʭ ʩʝ ʥʦʚʠ ʚʦʜ ʥʝ ʙʠ ʩʤʝʦ ʛʨʘʜʠʪʠ 

ʠ ʢʝʨʘʫʥʠʯʢʠʭ ʥʠʚʦʘ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʘ ʤʝʪʦʜʘ ʠʧʘʢ ʧʨʠʤʝʥʠʣʘ ʠ ʥʘ ʪʝ ʩʠʩʪʝʤʝ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ 

ʫʩʚʦʿʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʧʨʝʪʧʦʩʪʘʚʢʝ. ʊʘʢʦ ʿʝ ʫʩʚʦʿʝʥʦ ʜʘ ʩʝ ʩʚʠ ʩʝʛʤʝʥʪʠ ʫ ʬʠʢʪʠʚʥʠʤ ʨʝʛʠʿʘʤʘ 

ʫ ʢʦʿʠʤʘ ʙʠ ʩʝ ʪʠ ʩʠʩʪʝʤʠ ʤʦʛʣʠ ʥʘʣʘʟʠʪʠ ʧʨʦʩʪʠʨʫ ʫ ʿʝʜʥʦʿ ʨʘʚʥʠ, ʦʜʥʦʩʥʦ ʜʘ ʠʤʘʿʫ ʠʜʝʥʪʠʯʥʫ 

ʥʘʜʤʦʨʩʢʫ ʚʠʩʠʥʫ. ʊʘʢʦʹʝ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʩʫ ʢʝʨʘʫʥʠʯʢʠ ʥʠʚʦʠ ʩʝʛʤʝʥʘʪʘ ʤʝʹʫʩʦʙʥʦ ʿʝʜʥʘʢʠ. 

ʉʘʤʠʤ ʪʠʤ, ʧʨʝʰʣʦ ʩʝ ʥʘ ʫʧʨʦʰ˂ʝʥʫ ʚʘʨʠʿʘʥʪʫ ʨʘʟʨʝʰʝˁʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʠʤʘ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ 

ʜʦ ʧʨʝʜʣʘʛʘˁʘ ʚʠʰʝ ʪʨʘʩʘ ʿʝʜʥʘʢʝ ʜʫʞʠʥʝ. ʋ ʦʚʘʢʚʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʿʝ ʫʩʚʦʿʝʥ ʧʨʠʥʮʠʧ ʧʦ ʢʦʤʝ 

ʙʠ ʩʝ ʧʨʝʜʣʘʛʘʣʘ ʥʘʩʫʤʠʯʥʦ ʠʟʘʙʨʘʥʘ ʪʨʘʩʘ ʠʟ ʩʢʫʧʘ ʤʦʛʫ˂ʠʭ ʨʝʰʝˁʘ. ʅʘʨʝʜʥʘ ʧʨʝʪʧʦʩʪʘʚʢʘ 

ʿʝ ʙʠʣʘ ʜʘ ʥʝ ʧʦʩʪʦʿʝ ʟʦʥʝ ʫ ʢʦʿʠʤʘ ʥʝ ʙʠ ʙʠʣʘ ʜʦʟʚʦˀʝʥʘ ʠʟʛʨʘʜˁʘ ʜʘʣʝʢʦʚʦʜʘ. ʇʨʝʤʘ ʪʦʤʝ ʿʝ 

ʘʣʛʦʨʠʪʤʫ ʦʩʪʘʚˀʝʥʘ ʩʣʦʙʦʜʘ ʜʘ ʥʦʚʝ ʚʦʜʦʚʝ ʫ ʤʨʝʞʠ ʧʦʟʠʮʠʦʥʠʨʘ ʩʪʨʠʢʪʥʦ ʧʦ ʢʨʠʪʝʨʠʿʫʤʫ 

ʥʘʿʤʘˁʝ ʜʫʞʠʥʝ. ʅʘʯʠʥ ʥʘ ʢʦʿʠ ʿʝ ʘʣʛʦʨʠʪʘʤ ʢʦʨʠʰ˂ʝʥ ʫ ʧʨʝʜʣʦʞʝʥʦʿ ʤʝʪʦʜʠ ʟʘ ʩʨʝʜˁʦʨʦʯʥʠ 

ʨʘʟʚʦʿ ˂ʝ ʙʠʪʠ ʥʝʰʪʦ ʜʝʪʘˀʥʠʿʝ ʦʙʿʘʰˁʝʥ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 4.5. 
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4.3. ʀʟʙʦʨ ʨʘʜʥʠʭ ʨʝʞʠʤʘ ʟʘ ʩʨʝʜˁʦʨʦʯʥʠ ʨʘʟʚʦʿ 

ʋ ʩʢʣʘʜʫ ʩʘ ʨʘʟʣʠʢʘʤʘ ʠʟʤʝʹʫ ʜʫʛʦʨʦʯʥʦʛ ʠ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ, ʯʠʪʘʚʘ 

ʧʨʚʘ ʧʦʣʦʚʠʥʘ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʿʝ ʧʦʩʚʝ˂ʝʥʘ ʥʘʯʠʥʠʤʘ ʥʘ ʢʦʿʝ ʩʫ ʜʦʜʘʪʥʝ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʢʦʿʝ 

ʩʨʝʜˁʦʨʦʯʥʝ ʧʣʘʥʠʨʘˁʝ ʥʦʩʠ ʙʠʣʝ ʫʚʘʞʘʚʘʥʝ ʫ ʧʨʦʮʝʩʫ ʦʧʪʠʤʠʟʘʮʠʿʝ. ʆʚʦ ʧʦʪʧʦʛʣʘʚˀʝ ʥʠʿʝ 

ʜʠʨʝʢʪʥʦ ʧʦʩʚʝ˂ʝʥʦ ʩʣʦʞʝʥʦʩʪʠ ʧʨʦʮʝʩʘ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ, ʚʝ˂ ʧʦʩʣʝʜʠʮʘʤʘ ʦʚʘʢʚʦʛ 

ʥʠʚʦʘ ʜʝʪʘˀʥʦʩʪʠ. ʅʘʠʤʝ, ʘʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʢʦʣʠʯʠʥʘ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʿʝ ʧʦʪʨʝʙʥʘ ʜʘ 

ʙʠ ʩʝ ʧʣʘʥʝʨʩʢʘ ʧʨʦʮʝʜʫʨʘ ʠʟʚʨʰʠʣʘ ʥʘ ʘʜʝʢʚʘʪʘʥ ʥʘʯʠʥ, ʜʦʰʣʦ ʙʠ ʩʝ ʜʦ ʪʦʛʘ ʜʘ ʟʘ ʦʚʘʢʘʚ ʚʠʜ 

ʧʣʘʥʠʨʘˁʘ ʥʠʿʝ ʜʦʚʦˀʥʦ ʨʘʟʤʘʪʨʘʪʠ ʩʘʤʦ ʿʝʜʘʥ ʨʘʜʥʠ ʨʝʞʠʤ ʫ ʪʦʢʫ ʛʦʜʠʥʝ. ʊʦ ʙʠ ʧʦʩʪʘʣʦ ʿʦʰ 

ʿʘʩʥʠʿʝ ʘʢʦ ʙʠ ʩʝ ʫʟʝʣʦ ʫ ʦʙʟʠʨ ʪʦ ʜʘ ʩʝ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʪʦʛ ʧʣʘʥʝʨʩʢʦʛ ʧʦʩʪʫʧʢʘ ʧʨʦʮʝˁʫʿʫ 

ʧʨʦʿʝʢʪʠ. ʋ ʦʢʚʠʨʫ ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʝ ʿʝ ʙʨʦʿ ʨʘʜʥʠʭ ʨʝʞʠʤʘ ʢʦʿʠ ʩʝ ʫʟʠʤʘʿʫ ʫ ʦʙʟʠʨ ʠʟ ʦʚʦʛ 

ʨʘʟʣʦʛʘ ʧʦʚʝ˂ʘʥ ʥʘ ʪʨʠ. ʆʚʘ ʪʨʠ ʨʝʞʠʤʘ ʩʫ ʠʟʘʙʨʘʥʘ ʥʘ ʦʩʥʦʚʫ ʩʝʣʝʢʮʠʿʝ ʜʘʪʝ ʠ ʫ ʟʚʘʥʠʯʥʠʤ 

ʧʣʘʥʝʨʩʢʠʤ ʜʦʢʫʤʝʥʪʠʤʘ [105]. ʆʜʘʙʨʘʥʠ ʨʘʜʥʠ ʨʝʞʠʤʠ ʩʠʩʪʝʤʘ ʩʫ ʩʣʝʜʝ˂ʠ: 

- ʈʘʜʥʠ ʨʝʞʠʤ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ (ʟʘ ʦʚʘʿ ʨʝʞʠʤ ʩʝ ʪʠʧʠʯʥʦ ʢʦʨʠʩʪʠ ʦʟʥʘʢʘ WP ï Winter 

Peak): ʨʝʞʠʤ ʢʦʿʠ ʿʝ ʢʦʨʠʰ˂ʝʥ ʢʦʜ ʧʨʦʮʝʜʫʨʝ ʟʘ ʜʫʛʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ. ʋʟ ʪʦ 

ʰʪʦ ʜʦ ˁʝʛʘ ʪʠʧʠʯʥʦ ʜʦʣʘʟʠ ʫ ʚʝʯʝʨˁʠʤ ʩʘʪʠʤʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʠ ʰʪʦ ʩʝ ʧʨʝʧʦʟʥʘʿʝ 

ʧʦ ʥʘʿʚʠʰʠʤ ʛʦʜʠʰˁʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʦʪʨʦʰˁʝ, ʫ ʦʚʦʤ ʨʝʞʠʤʫ ʩʝ ʿʘʚˀʘʿʫ ʫʩʣʦʚʠ ʟʘ 

ʥʘʩʪʘʥʘʢ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ ʚʦʜʦʚʘ ʠ ʧʦʿʘʚʫ ʧʨʝʥʠʩʢʠʭ ʥʘʧʦʥʘ ʫ ʩʠʩʪʝʤʫ. ʋ ʦʚʦʤ ʨʘʜʥʦʤ 

ʨʝʞʠʤʫ ʩʝ ʦʯʝʢʫʿʝ ʤʘʢʩʠʤʘʣʥʘ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ ʩʠʩʪʝʤʫ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ. 

- ʈʘʜʥʠ ʨʝʞʠʤ ʣʝʪˁʝʛ ʤʘʢʩʠʤʫʤʘ (ʟʘ ʦʚʘʿ ʨʝʞʠʤ ʩʝ ʪʠʧʠʯʥʦ ʢʦʨʠʩʪʠ ʦʟʥʘʢʘ SP ï Summer 

Peak): ʨʝʞʠʤ ʢʦʿʠ ʩʝ ʦʜʣʠʢʫʿʝ ʥʘʿʚʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʦʪʨʦʰˁʝ ʫ ʪʦʢʫ ʣʝʪʘ. ʊʠʧʠʯʥʦ 

ʩʝ ʿʘʚˀʘ ʪʦʢʦʤ ʚʝʯʝʨˁʠʭ ʩʘʪʠ. ʋ ˁʝʤʫ ʩʝ ʿʘʚˀʘʿʫ ʫʩʣʦʚʠ ʟʘ ʚʠʩʦʢʦ ʦʧʪʝʨʝ˂ʝˁʝ ʚʦʜʦʚʘ 

ʫ ʩʠʩʪʝʤʫ, ʥʝ ʟʙʦʛ ʥʘʿʚʠʰʠʭ ʘʧʩʦʣʫʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʪʦʢʦʚʘ ʩʥʘʛʘ, ʚʝ˂ ʟʙʦʛ ʥʝʰʪʦ ʥʠʞʠʭ 

ʦʛʨʘʥʠʯʝˁʘ ʧʨʦʧʫʩʥʠʭ ʤʦ˂ʠ ʚʦʜʦʚʘ ʫ ʪʦʢʫ ʣʝʪˁʝʛ ʧʝʨʠʦʜʘ. ʇʨʝʤʘ [105], ʫ ʦʚʦʤ ʨʝʞʠʤʫ 

ʩʝ ʤʦʞʝ ʦʯʝʢʠʚʘʪʠ ʧʦʪʨʦʰˁʘ ʦʜ 72,5% ʢʦʥʟʫʤʘ ʠʟ ʨʘʜʥʦʛ ʨʝʞʠʤʘ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ 

(ʦʜʥʦʩ ʠʟʨʘʯʫʥʘʪ ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʦʛʥʦʟʠʨʘʥʠʭ ʧʦʪʨʦʰˁʠ ʟʘ 2030. ʛʦʜʠʥʫ). 

- ʈʘʜʥʠ ʨʝʞʠʤ ʣʝʪˁʝʛ ʤʠʥʠʤʫʤʘ (ʟʘ ʦʚʘʿ ʨʝʞʠʤ ʩʝ ʪʠʧʠʯʥʦ ʢʦʨʠʩʪʠ ʦʟʥʘʢʘ AM ï Absolute 

Minimum): ʨʝʞʠʤ ʢʦʿʠ ʦʜʣʠʢʫʿʝ ʥʘʿʥʠʞʠ ʠʟʥʦʩ ʧʦʪʨʦʰˁʝ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ. ɼʦ ˁʝʛʘ 

ʜʦʣʘʟʠ ʫ ʥʦ˂ʥʠʤ ʩʘʪʠʤʘ ʢʘʩʥʦʛ ʧʨʦʣʝ˂ʘ ʠʣʠ ʨʘʥʦʛ ʣʝʪʘ. ʂʨʠʪʠʯʥʦʩʪ ʦʚʦʛ ʨʝʞʠʤʘ ʩʝ ʥʝ 

ʦʛʣʝʜʘ ʪʦʣʠʢʦ ʫ ʥʘʩʪʘʥʢʫ ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ ʚʦʜʦʚʘ ʫ ʤʨʝʞʠ, ʢʦʣʠʢʦ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʧʦʿʘʚʝ 

ʧʨʝʚʠʩʦʢʠʭ ʥʘʧʦʥʘ ʜʦ ʢʦʿʠʭ ʤʦʞʝ ʜʦ˂ʠ ʫʩʣʝʜ ʧʦʜʦʧʪʝʨʝ˂ʝʥʦʩʪʠ ʝʣʝʤʝʥʘʪʘ. ʇʨʠʤʝʥʦʤ 

ʠʩʪʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʘʦ ʢʦʜ ʣʝʪˁʝʛ ʤʘʢʩʠʤʫʤʘ (ʧʦʪʨʦʰˁʝ ʢʦʿʝ ʩʫ ʫ [105] ʜʘʪʝ 

ʟʘ 2030. ʛʦʜʠʥʫ), ʜʦʣʘʟʠ ʩʝ ʜʦ ʪʦʛʘ ʜʘ ʦʚʦʤ ʨʝʞʠʤʫ ʦʜʛʦʚʘʨʘ ʧʦʪʨʦʰˁʘ ʢʦʿʘ ʿʝ ʿʝʜʥʘʢʘ 

37,9% ʧʦʪʨʦʰˁʝ ʢʦʿʘ ʩʝ ʧʨʠʧʠʩʫʿʝ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ. 

ʂʘʦ ʰʪʦ ʿʝ ʨʘʥʠʿʝ ʧʦʤʝʥʫʪʦ, ʫ ʦʢʚʠʨʫ ʦʚʦʛ ʧʨʦʮʝʩʘ ˂ʝ ʩʝ ʧʦʩʤʘʪʨʘʪʠ ʠʩʢˀʫʯʠʚʦ ʧʨʠʢˀʫʯʝˁʘ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʉʭʦʜʥʦ ʨʘʟʤʘʪʨʘˁʠʤʘ ʜʘʪʠʤ ʫ ʇʦʛʣʘʚˀʫ 2, ʝʚʠʜʝʥʪʥʦ ʿ ʝ ʜʘ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ 

ʢʦʿʦʤ ʙʠ ʦʚʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʨʘʩʧʦʣʘʛʘʣʝ ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʠ ʦʜ ʙʨʟʠʥʝ ʚʝʪʨʘ ʫ ʩʚʘʢʦʤ ʦʜ ʨʘʜʥʠʭ 

ʨʝʞʠʤʘ. ɼʘ ʙʠ ʩʝ ʪʝ ʙʨʟʠʥʝ ʚʝʪʨʘ ʤʦʛʣʝ ʦʜʨʝʜʠʪʠ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʯʠʥʠʪʠ ʧʨʝʪʧʦʩʪʘʚʢʫ ʦ 

ʣʦʢʘʮʠʿʠ ʠʟʛʨʘʜˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ. ʅʘ ʦʩʥʦʚʫ ʟʘʢˀʫʯʘʢʘ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʦʛʣʘʚˀʘ, ʿʘʩʥʦ ʿʝ ʜʘ ʩʝ 

ʥʘʿʚʝ˂ʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʠʟʛʨʘʜˁʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʦʙʣʘʩʪʠ ɺʦʿʚʦʜʠʥʝ ʤʦʞʝ ʧʨʠʧʠʩʘʪʠ ˁʝʥʦʤ 

ʠʩʪʦʯʥʦʤ ʜʝʣʫ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, ʟʘ ʩʚʝ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʠʨʘʥʝ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʿʝ ʢʘʦ ʧʦʛʦʜʥʘ 

ʣʦʢʘʮʠʿʘ ʠʟʘʙʨʘʥʘ ʦʧʰʪʠʥʘ ʉʝʯʘˁ, ʯʠʿʠ ʿʝ ʧʦʣʦʞʘʿ ʜʘʪ ʥʘ ʉʣʠʮʠ 4.19. ʂʘʦ ʰʪʦ ʩʝ ʩʘ ʦʚʝ ʩʣʠʢʝ 

ʤʦʞʝ ʧʨʠʤʝʪʠʪʠ, ʦʚʘ ʦʧʰʪʠʥʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʘʤʦʤ ʦʙʦʜʫ ʧʦʩʤʘʪʨʘʥʝ ʦʙʣʘʩʪʠ, ʘʣʠ ʠʧʘʢ ʧʨʠʧʘʜʘ 

ʧʦʜʨʫʯʿʫ ʢʦʿʝ ʿʝ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʦʛʣʘʚˀʫ ʦʟʥʘʯʝʥʦ ʢʘʦ ʚʨʣʦ ʧʦʛʦʜʥʦ ʟʘ ʨʘʟʚʦʿ ʚʝʪʨʦʝʥʝʨʛʝʪʠʢʝ. 
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ʉʣʠʢʘ 4.19. ʇʦʣʦʞʘʿ ʦʧʰʪʠʥʝ ʉʝʯʘˁ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʩʤʘʪʨʘʥʠ ʨʝʛʠʦʥ. 

ʇʦʨʝʜ ʯʠˁʝʥʠʮʝ ʜʘ ʩʝ ʦʧʰʪʠʥʘ ʉʝʯʘˁ ʥʘʣʘʟʠ ʫ ʨʝʛʠʿʠ ʩʘ ʥʘʿʚʝ˂ʠʤ ʧʦʪʝʥʮʠʿʘʣʦʤ ʚʝʪʨʘ, ʠʟʙʦʨʫ 

ʦʚʝ ʣʦʢʘʮʠʿʝ ʢʘʦ ʨʝʬʝʨʝʥʪʥʝ ʟʘ ʙʨʟʠʥʝ ʚʝʪʨʘ ʢʦʿʝ ʙʠ ʦʜʛʦʚʘʨʘʣʝ ʨʘʟʣʠʯʠʪʠʤ ʨʘʜʥʠʤ ʨʝʞʠʤʠʤʘ 

ʿʝ ʜʦʧʨʠʥʝʣʘ ʠ ʨʘʩʧʦʣʦʞʠʚʦʩʪ ʧʦʜʘʪʘʢʘ. ɿʘ ʦʚʫ ʣʦʢʘʮʠʿʫ ʩʫ ʦʜ ʿʫʣʘ 2012. ʛʦʜʠʥʝ ʜʦ ʿʫʥʘ 2013. 

ʛʦʜʠʥʝ ʚʨʰʝʥʘ ʤʝʨʝˁʘ ʙʨʟʠʥʝ ʚʝʪʨʘ ʩʘ ʜʝʩʝʪʦʤʠʥʫʪʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʨʝʟʦʣʫʮʠʿʦʤ. ʊʫ ʿʝ ʤʦʛʣʦ 

ʜʦ˂ʠ ʜʦ ʥʝʜʦʩʣʝʜʥʦʩʪʠ, ʧʦʰʪʦ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʨʝʞʠʤʠ ʨʘʟʤʘʪʨʘʿʫ ʥʘ ʩʘʪʥʦʤ ʥʠʚʦʫ. ɼʘ ʙʠ 

ʩʝ ʦʚʦ ʠʟʙʝʛʣʦ, ʤʝʨʝˁʘ ʙʨʟʠʥʝ ʚʝʪʨʘ ʩʫ ʦʙʨʘʹʝʥʘ ʪʘʢʦ ʜʘ ʩʝ ʩʚʝʜʫ ʥʘ ʩʘʪʥʫ ʨʝʟʦʣʫʮʠʿʫ. ʆʚʦ ʿʝ 

ʫʨʘʹʝʥʦ ʨʘʯʫʥʘˁʝʤ ʧʨʦʩʝʯʥʠʭ ʙʨʟʠʥʘ ʚʝʪʨʘ ʫ ʩʚʘʢʦʤ ʩʘʪʫ ʫ ʪʦʢʫ ʿʝʜʥʦʛʦʜʠʰˁʝʛ ʠʥʪʝʨʚʘʣʘ ʫ 

ʢʦʤʝ ʩʫ ʤʝʨʝˁʘ ʚʨʰʝʥʘ. ʅʘʨʝʜʥʠ ʢʦʨʘʢ ʧʨʝ ʧʨʝʮʠʟʠʨʘˁʘ ʙʨʟʠʥʘ ʚʝʪʨʘ ʫ ʩʚʘʢʦʤ ʦʜ ʧʦʩʤʘʪʨʘʥʘ 

ʪʨʠ ʨʘʜʥʘ ʨʝʞʠʤʘ ʿʝ ʜʝʬʠʥʠʩʘˁʝ ʩʘʪʠ ʫ ʪʦʢʫ ʜʘʥʘ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʨʘʟʤʘʪʨʘʪʠ ʟʘ ʩʚʘʢʠ ʨʘʜʥʠ 

ʨʝʞʠʤ. ɼʘ ʙʠ ʩʝ ʦʚʦ ʨʝʘʣʠʟʦʚʘʣʦ, ʫʩʚʦʿʝʥ ʿʝ ʪʠʧʠʯʘʥ ʜʥʝʚʥʠ ʜʠʿʘʛʨʘʤ ʧʨʦʤʝʥʝ ʧʦʪʨʦʰˁʝ, ʢʦʿʠ 

ʿʝ ʜʘʪ ʥʘ ʉʣʠʮʠ 4.20 [159]. ʆʚʘʢʘʚ ʜʠʿʘʛʨʘʤ ʜʥʝʚʥʝ ʚʘʨʠʿʘʮʠʿʝ ʢʦʥʟʫʤʘ ʿʝ ʪʠʧʠʯʘʥ ʟʘ ʩʠʩʪʝʤʝ 

ʫ ʢʦʿʠʤʘ ʩʝ ʚʝ˂ʠʥʘ ʧʦʪʨʦʰˁʝ ʦʜʚʠʿʘ ʫ ʜʦʤʘ˂ʠʥʩʪʚʠʤʘ, ʢʘʢʘʚ ʿʝ ʠ ʩʠʩʪʝʤ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 

  

ʉʣʠʢʘ 4.20. ʊʠʧʠʯʥʠ ʜʥʝʚʥʠ ʜʠʿʘʛʨʘʤ ʧʦʪʨʦʰˁʝ. 
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ʇʦʪʨʝʙʥʦ ʿʝ ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʧʨʠʢʘʟʘʥʠ ʜʠʿʘʛʨʘʤ ʧʦʪʨʦʰˁʝ ʠʥʜʠʢʘʪʠʚʘʥ. ʄʝʪʦʜʘ ʨʘʟʚʠʿʝʥʘ ʫ 

ʩʢʣʦʧʫ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʙʠ ʩʝ ʤʦʛʣʘ ʧʨʠʣʘʛʦʜʠʪʠ ʧʦʪʨʝʙʘʤʘ ʢʦʨʠʩʥʠʢʘ ʫʥʦʩʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʨʝʞʠʤʘ. ʂʦʨʠʩʥʠʢ ʙʠ ʪʘʢʦʹʝ ʤʦʛʘʦ ʜʘ ʫʥʝʩʝ ʠ ʙʨʟʠʥʝ ʚʝʪʨʘ ʢʦʿʝ ʙʠ, ʧʨʝʤʘ 

ˁʝʛʦʚʦʤ ʠʩʢʫʩʪʚʫ, ʪʨʝʙʘʣʦ ʫʩʚʦʿʠʪʠ ʟʘ ʩʚʘʢʠ ʨʘʜʥʠ ʨʝʞʠʤ ʦʜ ʠʥʪʝʨʝʩʘ. ʋ ʦʙʨʘʹʝʥʦʤ ʧʨʠʤʝʨʫ 

ʟʘ ʨʝʞʠʤ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʩʘʪʠ ʠʟʤʝʹʫ 18:00 ʠ 21:00 ʫ ʜʝʮʝʤʙʨʫ ʠ ʿʘʥʫʘʨʫ. 

ɿʘ ʜʚʘ ʣʝʪˁʘ ʨʝʞʠʤʘ ʿʝ ʢʘʦ ʨʝʣʝʚʘʥʪʘʥ ʫʟʝʪ ʧʝʨʠʦʜ ʦʜ 15. ʿʫʥʘ ʜʦ 15. ʘʚʛʫʩʪʘ. ʂʘʦ ʜʝʣʦʚʠ ʜʘʥʘ 

ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʨʝʞʠʤʝ ʣʝʪˁʝʛ ʤʘʢʩʠʤʫʤʘ ʠ ʣʝʪˁʝʛ ʤʠʥʠʤʫʤʘ ʩʫ ʨʝʜʦʤ ʫʟʠʤʘʥʠ ʠʥʪʝʨʚʘʣʠ ʦʜ 

18:00 ʜʦ 21:00 ʠ ʦʜ 02:00 ʜʦ 05:00. ʊʘʢʚʘ ʩʝʣʝʢʮʠʿʘ ʿʝ ʥʘʧʨʘʚˀʝʥʘ ʧʨʝʤʘ ʜʥʝʚʥʠʤ ʧʨʦʤʝʥʘʤʘ 

ʧʦʪʨʦʰˁʝ ʩʘ ʉʣʠʢʝ 4.20. ʀʣʫʩʪʨʘʮʠʿʘ ʥʘʯʠˁʝʥʝ ʩʝʣʝʢʮʠʿʝ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.21. 

ʄʦʞʝ ʩʝ ʫʯʠʥʠʪʠ ʜʘ ʩʫ ʠʟʙʦʨʦʤ ʩʘʪʠ ʫ ʢʦʿʠʤʘ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ ʜʦ ʧʦʿʘʚʝ ʝʢʩʪʨʝʤʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʧʦʪʨʦʰˁʝ ʦʪʢʣʦˁʝʥʝ ʩʚʝ ʥʝʜʦʫʤʠʮʝ, ʪʝ ʜʘ ʩʝ ʤʦʞʝ ʧʨʝ˂ʠ ʥʘ ʢʦʥʢʨʝʪʠʟʘʮʠʿʫ ʙʨʟʠʥʘ ʚʝʪʨʘ ʢʦʿʝ 

˂ʝ ʩʝ ʫʟʠʤʘʪʠ ʟʘ ʠʟʘʙʨʘʥʝ ʨʘʜʥʝ ʨʝʞʠʤʝ. ʀʧʘʢ, ʧʨʝ ʪʦʛʘ ʩʝ ʤʦʨʘ ʦʪʢʣʦʥʠʪʠ ʿʦʰ ʿʝʜʥʘ ʥʝʿʘʩʥʦ˂ʘ. 

ʅʘʠʤʝ, ʧʨʝʪʭʦʜʥʦ ʥʘʯʠˁʝʥʠʤ ʧʨʝʪʧʦʩʪʘʚʢʘʤʘ ʩʫ ʩʝ ʠʟʜʚʦʿʠʣʠ ʩʢʫʧʦʚʠ ʤʝʨʝʥʠʭ ʙʨʟʠʥʘ ʚʝʪʨʘ 

ʢʦʿʠ ʩʫ ʤʦʛʣʠ ʦʜʛʦʚʘʨʘʪʠ ʢʨʠʪʠʯʥʠʤ ʨʘʜʥʠʤ ʨʝʞʠʤʠʤʘ, ʘʣʠ ʥʠʛʜʝ ʥʠʿʝ ʥʘʚʝʜʝʥʦ ʢʘʢʦ ˂ʝ ʩʝ ʠʟ 

ʦʚʦʛ ʩʢʫʧʘ ʠʟʘʙʨʘʪʠ ʿʝʜʥʘ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ˂ʝ ʩʝ ʢʘʩʥʠʿʝ ʢʦʨʠʩʪʠʪʠ ʟʘ ʧʨʦʨʘʯʫʥʝ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʦ 

ʫʨʘʜʠʣʦ, ʙʠʣʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʚʨʘʪʠʪʠ ʩʝ ʥʘ ʜʠʿʘʛʨʘʤ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 2.6. ʅʘ ʪʦʤ ʜʠʿʘʛʨʘʤʫ 

ʩʝ ʚʠʜʠ ʜʘ ʩʝ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʚʝʪʨʦʪʫʨʙʠʥʘ ʧʦʚʝ˂ʘʚʘ ʩʘ ʙʨʟʠʥʦʤ ʚʝʪʨʘ. ʆʜʘʪʣʝ ʩʝ ʤʦʞʝ ʜʦ˂ʠ 

ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʢʨʠʪʠʯʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʟʘ ʨʘʜ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫʢˀʫʯʫʿʫ ʰʪʦ ʚʝ˂ʝ ʙʨʟʠʥʝ 

ʚʝʪʨʘ ʥʘ ʤʝʩʪʠʤʘ ʥʘ ʢʦʿʠʤʘ ʩʫ ʪʫʨʙʠʥʝ ʧʦʩʪʘʚˀʝʥʝ. ʆʚʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʙʠʪʥʘ ʟʘ 

ʧʨʦʨʘʯʫʥʝ ʦʧʪʝʨʝ˂ʝˁʘ ʜʘʣʝʢʦʚʦʜʘ. ʉʭʦʜʥʦ ʪʦʤʝ, ʜʦʥʝʪʘ ʿʝ ʦʜʣʫʢʘ ʜʘ ʩʝ ʢʘʦ ʙʨʟʠʥʘ ʚʝʪʨʘ ʢʦʿʘ 

ʩʝ ʧʨʠʧʠʩʫʿʝ ʥʝʢʦʤ ʦʜ ʧʦʩʤʘʪʨʘʥʠʭ ʨʝʞʠʤʘ ʠʟʘʙʝʨʝ ʥʘʿʚʝ˂ʘ ʟʘʙʝʣʝʞʝʥʘ ʩʘʪʥʘ ʙʨʟʠʥʘ ʠʟ ʩʢʫʧʘ 

ʠʟʤʝʨʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʫ ʧʝʨʠʦʜʫ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʪʦʤ ʨʝʞʠʤʫ ʨʘʜʘ. 

  

ʉʣʠʢʘ 4.21. ʀʟʙʦʨ ʨʝʣʝʚʘʥʪʥʠʭ ʤʝʩʝʮʠ ʠ ʩʘʪʠ ʟʘ ʨʘʜʥʝ ʨʝʞʠʤʝ. 
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ʀʘʢʦ ʩʝ ʫ ʦʚʦʤ ʪʨʝʥʫʪʢʫ ʚʝ˂ ʤʦʛʣʦ ʧʨʝ˂ʠ ʥʘ ʫʪʚʨʹʠʚʘˁʝ ʢʦʥʢʨʝʪʥʠʭ ʙʨʟʠʥʘ ʚʝʪʨʘ ʟʘ ʩʚʘʢʠ ʦʜ 

ʨʘʜʥʠʭ ʨʝʞʠʤʘ, ʧʨʝ ʪʦʛʘ ʿʝ ʙʠʣʦ ʧʦʞʝˀʥʦ ʫʚʝʩʪʠ ʿʦʰ ʿʝʜʥʫ ʧʨʝʪʧʦʩʪʘʚʢʫ. ʅʘʠʤʝ, ʩʠʩʪʝʤʠ ʩʝ 

ʥʝ ʦʧʠʩʫʿʫ ʩʘʤʦ ʢʘʧʘʮʠʪʝʪʠʤʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʠ ʪʦʧʦʣʦʛʠʿʦʤ ʝʣʝʤʝʥʘʪʘ, ʚʝ˂ ʠ ʧʦʪʨʦʰˁʦʤ. ʆʚʘ 

ʧʦʪʨʦʰˁʘ ʥʝ ʟʘʚʠʩʠ ʩʘʤʦ ʦʜ ʠʟʘʙʨʘʥʦʛ ʨʘʜʥʦʛ ʨʝʞʠʤʘ ʫ ʥʝʢʦʿ ʛʦʜʠʥʠ, ʥʝʛʦ ʠ ʦʜ ʪʦʛʘ ʦ ʢʦʦʿ ʿʿ ʝ 

ʛʦʜʠʥʠ ʨʝʯ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʫʩʚʦʿʠʪʠ ʠ ʚʨʝʤʝʥʩʢʠ ʭʦʨʠʟʦʥʪ ʢʦʿʠ ˂ʝ ʩʝ ʧʦʩʤʘʪʨʘʪʠ 

ʧʨʠʣʠʢʦʤ ʧʨʦʮʝʩʘ ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ. ʋ ʪʝ ʩʚʨʭʝ ʿʝ ʠʟʘʙʨʘʥʘ 2030. ʛʦʜʠʥʘ. ʉʘʜʘ ʿʝ ʙʠʣʦ 

ʤʦʛʫ˂ʝ ʬʦʨʤʠʨʘʪʠ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʧʠʩʝ ʩʚʘʢʦʛ ʦʜ ʨʘʜʥʠʭ ʨʝʞʠʤʘ, ʧʨʝʜʩʪʘʚˀʝʥʝ ʫ ʥʘʩʪʘʚʢʫ: 

- ɿʠʤʩʢʠ ʤʘʢʩʠʤʫʤ: ʟʘ ʦʚʘʿ ʨʘʜʥʠ ʨʝʞʠʤ ʿʝ ʠʟʜʚʦʿʝʥʘ ʙʨʟʠʥʘ ʚʝʪʨʘ ʦʜ 19,55 m/s, ʪʘʢʦ ʜʘ 

ʩʝ ʤʦʛʣʦ ʩʤʘʪʨʘʪʠ ʜʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʛʝʥʝʨʠʰʫ ʝʥʝʨʛʠʿʫ ʩʥʘʛʦʤ ʿʝʜʥʘʢʦʤ ʠʥʩʪʘʣʠʩʘʥʦʿ 

ʩʥʘʟʠ (ʧʨʝʤʘ ʉʣʠʮʠ 2.6, ʦʚʘ ʙʨʟʠʥʘ ʿʝ ʚʝ˂ʘ ʦʜ ʥʘʟʠʚʥʝ ʙʨʟʠʥʝ ʚʝʪʨʘ). ʇʨʝʤʘ ʉʣʠʮʠ 3.4 

ʙʠ ʚʨʰʥʘ ʛʦʜʠʰˁʘ ʩʥʘʛʘ ʢʦʥʟʫʤʘ ʫ ʜʝʣʫ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ ʦʜ ʠʥʪʝʨʝʩʘ 

ʫ 2030. ʛʦʜʠʥʠ ʠ, ʩʘʤʠʤ ʪʠʤ, ʩʥʘʛʘ ʢʦʿʘ ʙʠ ʦʜʛʦʚʘʨʘʣʘ ʦʚʦʤ ʨʘʜʥʦʤ ʨʝʞʠʤʫ ʙʠʣʘ ʿʝʜʥʘʢʘ 

1875 MW. ʆʚʦ ʿʝ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʿʝ ʟʘ ʦʢʦ 5% ʚʝ˂ʘ ʦʜ ʦʥʝ ʟʘʙʝʣʝʞʝʥʝ ʫ 2020. ʛʦʜʠʥʠ. 

- ʃʝʪˁʠ ʤʘʢʩʠʤʫʤ: ʟʘ ʦʚʘʿ ʨʘʜʥʠ ʨʝʞʠʤ ʿʝ ʫʟʝʪʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʚʝʪʨʘ ʦʜ 11,36 m/s. 

ʂʦʨʠʰ˂ʝˁʝʤ ʜʠʿʘʛʨʘʤʘ ʩʘ ʉʣʠʢʝ 2.6 ʿʝ ʜʝʬʠʥʠʩʘʥʦ ʜʘ ʙʠ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʪʫʨʙʠʥʘ ʫ 

ʦʚʦʤ ʨʝʞʠʤʫ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʿʝʜʥʘʢʘ 85,11% ˁʠʭʦʚʠʭ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ. ʇʨʠʤʝʥʦʤ 

ʧʦʟʥʘʪʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʟʘ ʟʠʤʩʢʠ ʤʘʢʩʠʤʫʤ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʬʘʢʪʦʨʘ ʫʟ ʧʦʤʦ˂ ʢʦʿʝʛ ʿʝ 

ʫʩʧʦʩʪʘʚˀʝʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ ʦʚʘ ʜʚʘ ʨʘʜʥʘ ʨʝʞʠʤʘ, ʜʦʙʠʿʝʥʦ ʿʝ ʜʘ ʙʠ 

ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ ʜʝʣʫ 110 kV ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ ʫ ʦʚʦʤ ʨʝʞʠʤʫ ʠʟʥʦʩʠʣʘ 1360 MW. 

- ʃʝʪˁʠ ʤʠʥʠʤʫʤ: ʟʘ ʦʚʘʿ ʨʘʜʥʠ ʨʝʞʠʤ ʿʝ ʫʟʝʪʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʚʝʪʨʘ ʦʜ 10,65 m/s. 

ʉʘ ʉʣʠʢʝ 2.6 ʿʝ ʦʯʠʪʘʥʦ ʜʘ ʙʠ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʝʥʝʨʛʠʿʝ ʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ ʫ ʦʚʦʤ 

ʨʘʜʥʦʤ ʨʝʞʠʤʫ ʪʨʝʙʘʣʦ ʜʘ ʠʟʥʦʩʠ 74,83% ˁʠʭʦʚʠʭ ʠʥʩʪʘʣʠʩʘʥʠʭ ʢʘʧʘʮʠʪʝʪʘ. ʐʪʦ ʩʝ 

ʪʠʯʝ ʧʦʪʨʦʰˁʝ ʨʘʟʤʘʪʨʘʥʦʛ ʜʝʣʘ 110 kV ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ, ˁʫ ʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ 

ʠʟʨʘʯʫʥʘʪʠ ʩʢʘʣʠʨʘˁʝʤ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʢʦʿʘ ʿʝ ʟʘ ʠʩʪʠ ʜʝʦ ʤʨʝʞʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʨʝʞʠʤ 

ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ. ʆʚʠʤ ʧʦʩʪʫʧʢʦʤ ʿʝ ʜʦʙʠʿʝʥʘ ʚʨʝʜʥʦʩʪ ʩʥʘʛʝ ʢʦʥʟʫʤʘ ʦʜ 711 MW. 

ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʧʨʠʥʮʠʧ ʧʨʦʛʥʦʟʠʨʘˁʘ ʧʦʪʨʦʰˁʝ, ʫʩʣʝʜ ʥʝʜʦʩʪʘʪʢʘ ʫʣʘʟʥʠʭ ʧʦʜʘʪʘʢʘ, 

ʥʠʿʝ ʙʠʣʦ ʤʦʛʫ˂ʝ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʪʝʩʪ ʩʠʩʪʝʤʝ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʟʘ ˁʠʭ ʫʩʚʦʿʝʥ ʧʨʠʥʮʠʧ ʧʦ ʢʦʤʝ ʿʝ 

ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ ʫ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ ʿʝʜʥʘʢʘ ʩʥʘʟʠ ʢʦʿʘ ʿʝ ʧʨʠʩʫʪʥʘ ʫ ʦʩʥʦʚʥʦʿ ʠ ʿʘʚʥʦ 

ʜʦʩʪʫʧʥʦʿ ʚʝʨʟʠʿʠ ʦʚʠʭ ʪʝʩʪ ʩʠʩʪʝʤʘ. ɿʘ ʦʩʪʘʣʘ ʜʚʘ ʨʝʞʠʤʘ, ʩʥʘʛʝ ʢʦʥʟʫʤʘ ʩʫ, ʢʘʦ ʠ ʟʘ ʨʝʘʣʥʠ 

ʧʨʠʤʝʨ, ʠʟʨʘʯʫʥʘʪʝ ʩʢʘʣʠʨʘˁʝʤ ʩʥʘʛʝ ʫʩʚʦʿʝʥʝ ʟʘ ʨʘʜʥʠ ʨʝʞʠʤ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ. ʈʝʣʘʪʠʚʥʝ 

ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʩʫ, ʧʦ ʨʘʜʥʠʤ ʨʝʞʠʤʠʤʘ, ʧʨʠʢʘʟʘʥʝ ʥʘ ʉʣʠʮʠ 4.22. 

  

ʉʣʠʢʘ 4.22. ʈʝʣʘʪʠʚʥʝ ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʝ ɺɽ ʧʦ ʨʝʞʠʤʠʤʘ 2030. ʛʦʜʠʥʝ. 
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4.4. ʂʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʟʘ ʩʨʝʜˁʦʨʦʯʥʠ ʨʘʟʚʦʿ 

ʇʦʩʣʝʜˁʘ ʦʜʣʫʢʘ ʢʦʿʫ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʜʦʥʝʪʠ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʨʝʰʣʦ ʥʘ ʨʘʟʤʠʰˀʘˁʝ ʦ ʪʦʤʝ 

ʥʘ ʢʦʿʠ ˂ʝ ʩʝ ʥʘʯʠʥ ʧʨʝʜʣʘʛʘʪʠ ʦʿʘʯʘˁʘ ʤʨʝʞʘ ʙʠʣʘ ʿʝ ʦʥʘ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠʣʘ ʥʘ ʪʦ ʧʦ ʯʝʤʫ ˂ʝ ʩʝ 

ʫʪʚʨʜʠʪʠ ʢʦʿʝ ʿʝ ʨʝʰʝˁʝ ʨʘʟʤʘʪʨʘʥʦʛ ʧʨʦʙʣʝʤʘ ʧʦʛʦʜʥʠʿʝ ʦʜ ʥʝʢʦʛ ʜʨʫʛʦʛ. ʆʚʘʢʚʫ ʦʜʣʫʢʫ ʥʠʿʝ 

ʙʠʣʦ ʣʘʢʦ ʜʦʥʝʪʠ, ʢʘʢʦ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʿʝ ʙʨʦʿ ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʝ ʿʝ ʧʨʘʢʪʠʯʥʦ ʤʦʛʫ˂ʝ ʨʘʟʤʘʪʨʘʪʠ 

ʢʦʥʘʯʘʥ, ʪʘʢʦ ʠ ʟʙʦʛ ʨʘʟʣʠʯʠʪʠʭ ʧʨʠʦʨʠʪʝʪʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʢʦʨʠʩʥʠʢʘ ʨʘʟʚʠʿʝʥʝ ʤʝʪʦʜʝ. ʂʘʦ 

ʠʣʫʩʪʨʘʮʠʿʘ ʦʚʝ ʪʚʨʜˁʝ ʤʦʛʫ ʧʦʩʣʫʞʠʪʠ ʨʘʜʦʚʠ [160-162]. ʀʘʢʦ ʩʫ ʩʚʘ ʪʨʠ ʨʘʜʘ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʧʨʦʙʣʝʤʘʪʠʮʠ ʦʧʪʠʤʘʣʥʠʭ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ, ʨʝʰʝˁʘ ʩʝ ʫ ˁʠʤʘ ʦʮʝˁʫʿʫ ʧʦ ʧʦʪʧʫʥʦ ʨʘʟʣʠʯʠʪʠʤ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʠ ʧʘʨʘʤʝʪʨʠʤʘ. ʋ ʧʨʚʦʤ ʥʘʚʝʜʝʥʦʤ ʨʘʜʫ ʩʝ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝˁʝ ʧʨʦʙʣʝʤʘ ʙʠʨʘ 

ʧʨʦʙʘʙʠʣʠʩʪʠʯʢʠʤ ʧʨʠʩʪʫʧʦʤ, ʪʘʢʦ ʰʪʦ ʩʝ ʧʨʦʮʝˁʫʿʝ ˁʝʛʦʚ ʫʪʠʮʘʿ ʥʘ ʧʘʨʘʤʝʪʨʝ ʧʦʫʟʜʘʥʦʩʪʠ 

ʨʘʜʘ ʩʠʩʪʝʤʘ ʠ ʠʩʧʦʨʫʢʝ ʝʥʝʨʛʠʿʝ ʧʦʪʨʦʰˁʠ. ʋ ʧʘʨʘʤʝʪʨʝ ʠʟ ʜʨʫʛʝ ʛʨʫʧʝ ʩʧʘʜʘ ʦʯʝʢʠʚʘʥʠ ʙʨʦʿ 

ʩʘʪʠ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ ʫ ʢʦʿʠʤʘ ʙʠ ʫ ʩʠʩʪʝʤʫ ʤʦʛʘʦ ʧʦʩʪʦʿʘʪʠ ʥʝʜʦʩʪʘʪʘʢ ʝʥʝʨʛʠʿʝ ʧʦʪʨʝʙʥʝ 

ʟʘ ʩʥʘʙʜʝʚʘˁʝ ʢʦʥʟʫʤʘ (Loss of Load Expectation ï LOLE). ʉʣʝʜʝ˂ʠ ʥʘʚʝʜʝʥʠ ʨʘʜ ʨʘʟʚʦʿʫ ʤʨʝʞʝ 

ʧʨʠʩʪʫʧʘ ʥʘ ʜʨʫʛʘʯʠʿʠ ʥʘʯʠʥ, ʛʜʝ ʩʝ ʧʨʦʿʝʢʘʪ ʥʝ ʧʦʩʤʘʪʨʘ ʠʩʢˀʫʯʠʚʦ ʢʘʦ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʿʘ ʠʤʘ ʫʪʠʮʘʿʘ ʩʘʤʦ ʥʘ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʘ. ʇʨʝʤʘ ʤʝʪʦʜʦʣʦʛʠʿʠ ʧʨʠʢʘʟʘʥʦʿ 

ʫ ʦʚʦʤ ʨʘʜʫ, ʧʨʦʿʝʢʘʪ ʩʝ ʛʣʝʜʘ ʢʘʦ ʦʧʰʪʝ ʜʦʙʨʦ. ɿʙʦʛ ʪʦʛʘ ʩʝ ʨʘʟʤʘʪʨʘʿʫ ʧʦʟʠʪʠʚʥʠ ʝʬʝʢʪʠ ʢʦʿʝ 

ʙʠ ʩʚʘʢʦ ʦʜ ʤʦʛʫ˂ʠʭ ʨʝʰʝˁʘ ʠʤʘʣʦ ʥʘ ʜʨʫʰʪʚʝʥʫ ʠ ʝʢʦʥʦʤʩʢʫ ʜʦʙʨʦʙʠʪ ʮʝʣʦʛ ʩʪʘʥʦʚʥʠʰʪʚʘ. 

ʇʦʩʣʝʜˁʠ ʨʘʜ ʩʘ ʦʚʝ ʣʠʩʪʝ ʿʝ ʙʘʟʠʨʘʥ ʥʘ ʧʣʘʥʝʨʩʢʠʤ ʘʢʪʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʜʝʪʘˀʥʦ ʦʧʠʩʘʥ ʩʤʝʨ 

ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ʫ ʇʘʨʘʛʚʘʿʫ. ʂʘʦ ʪʘʢʘʚ, ʧʨʫʞʘ ʜʝʪʘˀʘʥ ʫʚʠʜ ʫ ʤʝʪʦʜʦʣʦʛʠʿʫ ʟʘ ʧʨʦʮʝˁʠʚʘˁʝ 

ʧʨʦʿʝʢʘʪʘ ʫ ʢʦʿʦʿ ʿʝ ʩʝʣʝʢʮʠʿʘ ʦʧʪʠʤʘʣʥʦʛ ʧʨʦʿʝʢʪʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʫʣʪʠʢʨʠʪʝʨʠʿʫʤʩʢʦʿ ʘʥʘʣʠʟʠ. 

ʂʨʠʪʝʨʠʿʫʤʠ ʩʫ ʪʫ ʦʜʚʦʿʝʥʠ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ ï ʪʝʭʥʠʯʢʝ, ʝʢʦʥʦʤʩʢʝ ʠ ʧʨʘʢʪʠʯʥʝ ʢʨʠʪʝʨʠʿʫʤʝ 

ʚʝʟʘʥʝ ʟʘ ʧʦʪʝʰʢʦ˂ʝ ʜʦ ʢʦʿʠʭ ʤʦʞʝ ʜʦ˂ʠ ʫ ʪʦʢʫ ʨʝʘʣʠʟʘʮʠʿʝ ʧʨʦʿʝʢʪʘ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʨʘʜʦʚʘ 

ʠ ˁʠʭʦʚʠʭ ʨʘʟʣʠʢʘ ʩʝ ʤʦʞʝ ʥʘʩʣʫʪʠʪʠ ʢʦʤʧʣʝʢʩʥʦʩʪ ʧʨʦʙʣʝʤʘ ʘʜʝʢʚʘʪʥʦʛ ʠʟʙʦʨʘ ʢʨʠʪʝʨʠʿʫʤʘ. 

ʇʨʝʤʘ ʠʩʢʫʩʪʚʫ ʘʫʪʦʨʘ ʜʠʩʝʨʪʘʮʠʿʝ, ʟʘ ʝʚʘʣʫʘʮʠʿʫ ʧʨʦʿʝʢʘʪʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ɽʚʨʦʧʝ ʢʘʦ ʚʘʣʠʜʘʥ 

ʠʟʚʦʨ ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʤʝʪʦʜʦʣʦʛʠʿʘ ɽʚʨʦʧʩʢʝ ʘʩʦʮʠʿʘʮʠʿʝ ʦʧʝʨʘʪʦʨʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ 

(ENTSO-E Guideline for Cost Benefit Analysis of Grid Development Projects). ʊʨʝʥʫʪʥʦ ʚʘʞʝ˂ʘ 

ʚʝʨʟʠʿʘ ʤʝʪʦʜʦʣʦʛʠʿʝ ʿʝ ʜʦʩʪʫʧʥʘ ʥʘ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʠ ʘʩʦʮʠʿʘʮʠʿʝ [163]. ʆʚʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʿʝ 

ʨʘʟʤʘʪʨʘʥʘ ʟʘʪʦ ʰʪʦ ʩʝ ʧʦ ˁʦʿ ʦʙʘʚˀʘ ʝʚʘʣʫʘʮʠʿʘ ʧʨʦʿʝʢʘʪʘ ʢʦʿʠ ʩʫ ʧʨʠʿʘʚˀʝʥʠ ʫ ʦʢʚʠʨʫ ʇʘʥ-

ʝʚʨʦʧʩʢʦʛ ʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʧʣʘʥʘ ʨʘʟʚʦʿʘ ʧʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤʘ. ʊʘʢʦ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʢʦʨʠʩʪʝ 

ʩʝ ʢʘʢʦ ʟʘ ʠʥʪʝʨʥʝ ʢʘʣʢʫʣʘʮʠʿʝ ʦʧʝʨʘʪʦʨʘ, ʪʘʢʦ ʠ ʟʘ ʩʝʣʝʢʮʠʿʫ ʧʨʦʿʝʢʘʪʘ ʟʘ ʣʠʩʪʝ ʧʨʠʦʨʠʪʝʪʥʠʭ 

ʧʨʦʿʝʢʘʪʘ. ʃʠʩʪʝ ʧʨʠʦʨʠʪʝʪʥʠʭ ʧʨʦʿʝʢʘʪʘ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʜʝʬʠʥʠʩʘʥʝ ʩʫ ʫ 

ʩʢʣʘʜʫ ʩʘ ʨʝʛʫʣʘʪʠʚʦʤ ʢʦʿʘ ʫʨʝʹʫʿʝ ʝʥʝʨʛʝʪʩʢʠ ʨʘʟʚʦʿ ʪʝ ʦʨʛʘʥʠʟʘʮʠʿʝ (TEN-E ï Trans-European 

Networks for Energy). ʇʨʝʤʘ ʘʞʫʨʥʦʿ ʚʝʨʟʠʿʠ ʦʚʝ ʨʝʛʫʣʘʪʠʚʝ [164], ʧʨʠʦʨʠʪʝʪʥʠ ʝʥʝʨʛʝʪʩʢʠ 

ʧʨʦʿʝʢʪʠ ʤʦʛʫ ʙʠʪʠ ʧʦʜʝˀʝʥʠ ʫ ʜʚʝ ʦʩʥʦʚʥʝ ʢʘʪʝʛʦʨʠʿʝ. ʇʨʚʘ ʢʘʪʝʛʦʨʠʿʘ ʦʙʫʭʚʘʪʘ ʧʨʦʿʝʢʪʝ ʦʜ 

ʦʧʰʪʝʛ ʠʥʪʝʨʝʩʘ (PCI ï Projects of Common Interest), ʦʜʥʦʩʥʦ ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʧʦʚʝʟʫʿʫ ʜʚʝ ʟʝʤˀʝ 

ʯʣʘʥʠʮʝ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ. ɼʨʫʛʘ ʢʘʪʝʛʦʨʠʿʘ ʫʢˀʫʯʫʿʝ ʧʨʦʿʝʢʪʝ ʦʜ ʟʘʿʝʜʥʠʯʢʦʛ ʠʥʪʝʨʝʩʘ (PMI ï 

Projects of Mutual Interest), ʦʜʥʦʩʥʦ ʧʨʦʿʝʢʪʝ ʠʟʤʝʹʫ ʜʨʞʘʚʘ ʯʣʘʥʠʮʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ ʠ ʜʨʞʘʚʘ 

ʢʦʿʝ ʥʠʩʫ ʯʣʘʥʠʮʝ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ. ʂʘʜʘ ʩʝ ʟʘʚʨʰʠ ʧʨʠʿʘʚʘ ʧʨʦʿʝʢʪʘ ʟʘ ʫʚʨʰʪʘʚʘˁʝ ʥʘ ʿʝʜʘʥ ʦʜ 

ʦʚʠʭ ʩʧʠʩʢʦʚʘ, ʢʘʦ ʟʚʘʥʠʯʥʘ ʦʮʝʥʘ ʪʦʛʘ ʜʘ ʣʠ ʪʘʿ ʧʨʦʿʝʢʘʪ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʠʥʢʦʨʧʦʨʠʨʘʥ ʫ ʣʠʩʪʫ 

ʩʝ ʧʦʩʤʘʪʨʘ ʧʨʦʮʝʥʘ ʫʨʘʹʝʥʘ ʧʦ ʢʨʠʪʝʨʠʿʫʤʠʤʘ ʠʟ ʥʘʚʝʜʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ. ʇʦʰʪʦ ʩʝ ʧʣʘʩʤʘʥ 

ʧʨʦʿʝʢʪʘ ʥʘ ʣʠʩʪʘʤʘ ʫʟʠʤʘ ʢʘʦ ʤʝʨʘ ʧʦʤʦ˂ʠ ʢʦʿʘ ʙʠ ʩʝ ʟʘ ˁʝʛʦʚʫ ʨʝʘʣʠʟʘʮʠʿʫ ʤʦʛʣʘ ʦʯʝʢʠʚʘʪʠ 

ʠʟ ʟʚʘʥʠʯʥʠʭ ʬʦʥʜʦʚʘ ɽʚʨʦʧʩʢʝ ʫʥʠʿʝ, ʝʚʠʜʝʥʪʥʦ ʿʝ ʫ ʢʦʿʦʿ ʿʝ ʤʝʨʠ ʚʘʞʥʦ ʜʘ ʩʝ ʧʨʦʮʝʥʘ ʟʥʘʯʘʿʘ 

ʧʨʦʿʝʢʪʘ ʫʨʘʜʠ ʢʚʘʣʠʪʝʪʥʦ. ʆʚʘʿ ʟʘʢˀʫʯʘʢ ʩʝ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʠ ʛʘʨʘʥʪʦʤ ʢʚʘʣʠʪʝʪʘ ʨʘʟʤʘʪʨʘʥʝ 

ʤʝʪʦʜʦʣʦʛʠʿʝ. ʋʧʨʘʚʦ ʿʝ ʟʙʦʛ ʪʦʛʘ ʦʥʘ ʦʜʘʙʨʘʥʘ ʠ ʟʘ ʘʥʘʣʠʟʝ ʩʧʨʦʚʝʜʝʥʝ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ. 
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ʇʦ ʪʦʿ ʤʝʪʦʜʦʣʦʛʠʿʠ, ʢʨʠʪʝʨʠʿʫʤʠ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʨʘʟʤʦʪʨʠʪʠ ʧʨʠʣʠʢʦʤ ʝʚʘʣʫʘʮʠʿʝ ʥʝʢʦʛ ʦʜ 

ʩʘʛʣʝʜʘʥʠʭ ʧʨʦʿʝʢʘʪʘ ʤʦʛʫ ʙʠʪʠ ʧʦʜʝˀʝʥʠ ʫ ʪʨʠ ʦʩʥʦʚʥʝ ʢʘʪʝʛʦʨʠʿʝ:  

- ɹʝʥʝʬʠʪʠ ï ʦʩʘʤ ʢʨʠʪʝʨʠʿʫʤʘ, ʦʙʝʣʝʞʝʥʠʭ ʫ ʦʚʦʿ ʤʝʪʦʜʦʣʦʛʠʿʠ ʦʟʥʘʢʘʤʘ ʦʜ ɹ1 ʜʦ ɹ8; 

ʩʚʘʢʠʤ ʦʜ ʦʚʠʭ ʢʨʠʪʝʨʠʿʫʤʘ ʠʟʨʘʞʘʚʘ ʩʝ ʤʝʨʘ ʿʝʜʥʦʛ ʧʦʟʠʪʠʚʥʦʛ ʝʬʝʢʪʘ ʢʦʿʠ ʩʝ ʦʯʝʢʫʿʝ 

ʦʜ ʧʨʦʿʝʢʘʪʘ, ʰʪʦ ʤʦʞʝ ʜʘ ʚʘʨʠʨʘ ʦʜ ʫʪʠʮʘʿʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʨʘʜʘ ʩʠʩʪʝʤʘ ʜʦ 

ʫʪʠʮʘʿʘ ʥʘ ʠʥʪʝʛʨʘʮʠʿʫ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʠ ʩʤʘˁʝˁʝ ʝʤʠʩʠʿʘ ʛʘʩʦʚʘ ʠʟʘʟʠʚʘʯʘ ʝʬʝʢʪʘ 

ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ ʫ ʘʪʤʦʩʬʝʨʫ; 

- ʊʨʦʰʢʦʚʠ ï ʜʚʘ ʢʨʠʪʝʨʠʿʫʤʘ, ʦʙʝʣʝʞʝʥʠʭ ʫ ʦʚʦʿ ʤʝʪʦʜʦʣʦʛʠʿʠ ʦʟʥʘʢʘʤʘ ʎ1 ʠ ʎ2; ʦʚʜʝ 

ʙʠ ʩʝ ʢʨʠʪʝʨʠʿʫʤ ʎ1 ʤʦʛʘʦ ʦʧʠʩʘʪʠ ʢʘʦ ʤʝʨʘ ʢʘʧʠʪʘʣʥʠʭ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʙʠ ʤʦʨʘʣʠ ʙʠʪʠ 

ʧʦʜʥʝʪʠ ʧʨʝ ʫʣʘʩʢʘ ʦʙʿʝʢʪʘ ʫ ʧʦʛʦʥ, ʜʦʢ ʩʝ ʢʨʠʪʝʨʠʿʫʤ ʎ2 ʦʧʠʩʫʿʝ ʢʘʦ ʤʝʨʘ ʦʧʝʨʘʪʠʚʥʠʭ 

ʛʦʜʠʰˁʠʭ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʝ ʤʦʨʘʿʫ ʧʣʘʥʠʨʘʪʠ ʜʘ ʙʠ ʩʝ ʠʟʛʨʘʹʝʥʠ ʦʙʿʝʢʘʪ, ʧʦʩʣʝ ʫʣʘʩʢʘ 

ʫ ʧʦʛʦʥ, ʟʘʜʨʞʘʦ ʫ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʤ ʩʪʘˁʫ ʟʘ ʥʦʨʤʘʣʥʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ; 

- ʇʨʝʦʩʪʘʣʠ ʫʪʠʮʘʿʠ ï ʪʨʠ ʢʨʠʪʝʨʠʿʫʤʘ, ʦʙʝʣʝʞʝʥʠʭ ʩʘ ʉ1, ʉ2 ʠ ʉ3; ʢʦʨʠʩʪʝ ʩʝ ʢʘʦ ʤʝʨʘ 

ʫʪʠʮʘʿʘ ʢʦʿʠ ʥʠʩʫ ʤʦʛʣʠ ʜʘ ʙʫʜʫ ʘʜʝʢʚʘʪʥʦ ʫʚʘʞʝʥʠ ʢʨʦʟ ʢʨʠʪʝʨʠʿʫʤʝ ʠʟ ʧʨʝʪʭʦʜʥʝ ʜʚʝ 

ʢʘʪʝʛʦʨʠʿʝ, ʙʠʣʦ ʜʘ ʩʝ ʫʪʠʮʘʿʠ ʦʜʥʦʩʝ ʥʘ ʜʨʫʰʪʚʦ ʠʣʠ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʅʘʨʝʜʥʠ ʢʦʨʘʢ ʫ ʦʜʘʙʠʨʫ ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʜʘ ʧʦʩʣʫʞʝ ʟʘ ʠʣʫʩʪʨʘʮʠʿʫ ʤʦʛʫ˂ʥʦʩʪʠ 

ʨʘʟʚʠʿʝʥʦʛ ʘʣʛʦʨʠʪʤʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʩʠʩʪʝʤʘ ʙʠʣʦ ʿʝ ʜʝʬʠʥʠʩʘˁʝ ʦʧʮʠʿʘ ʢʦʿʝ ʙʠ ʫʦʧʰʪʝ ʤʦʛʣʝ 

ʫ˂ʠ ʫ ʨʘʟʤʘʪʨʘˁʝ ʟʘ ʪʫ ʫʣʦʛʫ. ʂʘʦ ʦʩʥʦʚʘ ʟʘ ʪʦ ʩʫ ʩʣʫʞʠʣʠ ʧʘʨʘʤʝʪʨʠ ʧʨʝʤʘ ʢʦʿʠʤʘ ʩʝ ʧʦ [163] 

ʦʙʘʚˀʘ ʝʚʘʣʫʘʮʠʿʘ ʧʨʦʿʝʢʘʪʘ ʢʦʿʝ ʦʧʝʨʘʪʦʨʠ ʩʠʩʪʝʤʘ ʞʝʣʝ ʜʘ ʨʝʘʣʠʟʫʿʫ ʫ ʥʘʨʝʜʥʠʤ ʛʦʜʠʥʘʤʘ. 

ʅʘʢʦʥ ʜʝʪʘˀʥʝ ʘʥʘʣʠʟʝ ʦʚʦʛ ʜʦʢʫʤʝʥʪʘ, ʥʘʧʨʘʚˀʝʥʘ ʿʝ ʩʝʣʝʢʮʠʿʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ. 

ʋ ʫʞʝʤ ʠʟʙʦʨʫ ʟʘ ʢʨʠʪʝʨʠʿʫʤʝ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʜʘ ʩʝ ʫʚʨʩʪʝ ʫ ʘʣʛʦʨʠʪʘʤ ʩʫ ʩʝ ʥʘʰʣʠ ʩʣʝʜʝ˂ʠ: 

- (1) ʈʝʜʫʢʮʠʿʘ ʝʤʠʩʠʿʘ ʫʛˀʝʥ-ʜʠʦʢʩʠʜʘ ʫ ʘʪʤʦʩʬʝʨʫ; 

- (2) ʉʤʘˁʝˁʝ ʝʤʠʩʠʿʘ ʦʩʪʘʣʠʭ ʛʘʩʦʚʘ ʠʟʘʟʠʚʘʯʘ ʝʬʝʢʪʘ ʩʪʘʢʣʝʥʝ ʙʘʰʪʝ; 

- (3)  ʆʤʦʛʫ˂ʘʚʘˁʝ ʚʝ˂ʝʛ ʧʣʘʩʤʘʥʘ ʝʥʝʨʛʠʿʝ ʠʟ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ ʫ ʩʠʩʪʝʤ; 

- (4)  ʀʩʧʫˁʘʚʘˁʝ ʮʠˀʝʚʘ ʥʘʤʝʪʥʫʪʠʭ ʨʝʛʫʣʘʪʠʚʘʤʘ ʚʝʟʘʥʠʤ ʟʘ ʟʝʣʝʥʫ ʪʨʘʥʟʠʮʠʿʫ; 

- (5)  ʇʦʚʝ˂ʘˁʝ ʧʨʝʢʦʛʨʘʥʠʯʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʠʟʤʝʹʫ ʧʨʝʜʤʝʪʥʦʛ ʠ ʩʫʩʝʜʥʠʭ ʩʠʩʪʝʤʘ; 

- (6)  ʉʤʘˁʝˁʝ ʨʘʟʣʠʢʝ ʫ ʮʝʥʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʟʤʝʹʫ ʩʠʩʪʝʤʘ; 

- (7)  ʇʦʚʝ˂ʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʝʥʦʩʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ; 

- (8)  ʈʝʰʘʚʘˁʝ ʨʘʜʠʿʘʣʥʦʛ ʥʘʧʘʿʘˁʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ; 

- (9)  ʉʤʘˁʝˁʝ ʫʪʠʮʘʿʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ; 

- (10)  ʉʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʫʣʘʛʘˁʘ ʫ ʥʦʚʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

- (11)  ʉʤʘˁʝˁʝ ʫʢʫʧʥʝ ʮʝʥʝ ʦʜʨʞʘʚʘˁʘ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ; 

- (12)  ʇʨʝʦʩʪʘʣʠ ʬʘʢʪʦʨʠ (ʬʘʢʪʦʨʠ ʥʝʦʙʫʭʚʘ˂ʝʥʠ ʧʨʝʪʭʦʜʥʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ). 

ʂʘʢʦ ʙʠ ʩʝ ʫ ʥʘʩʪʘʚʢʫ ʪʝʢʩʪʘ ʠʟʙʝʛʣʦ ʧʠʩʘˁʝ ʧʫʥʦʛ ʥʘʟʠʚʘ ʩʚʘʢʦʛ ʦʜ ʥʘʚʝʜʝʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ, 

ʟʘ ˁʠʭ ˂ʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʙʨʦʿʯʘʥʝ ʦʟʥʘʢʝ ʢʦʿʝ ʠʤ ʧʨʠʧʘʜʘʿʫ ʥʘ ʜʘʪʦʤ ʩʧʠʩʢʫ. ʊʘʢʦ ˂ʝ, ʥʘ ʧʨʠʤʝʨ, 

ʨʝʰʘʚʘˁʝ ʨʘʜʠʿʘʣʥʦʛ ʥʘʧʘʿʘˁʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ ʙʠʪʠ ʦʟʥʘʯʘʚʘʥʦ ʢʘʦ Ăʢʨʠʪʝʨʠʿʫʤ 

(8)ῤ, ʩʤʘˁʝˁʝ ʝʤʠʩʠʿʘ ʫʛˀʝʥ-ʜʠʦʢʩʠʜʘ ʫ ʘʪʤʦʩʬʝʨʫ ʢʘʦ Ăʢʨʠʪʝʨʠʿʫʤ (1)ῤ, ʜʦʢ ˂ʝ ʩʝ ʟʘ ʧʦʨʘʩʪ 

ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʝʥʦʩʘ ʝʥʝʨʛʠʿʝ ʢʦʨʠʩʪʠʪʠ ʥʘʟʠʚ Ăʢʨʠʪʝʨʠʿʫʤ (7)ῤ. 
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ʂʦʥʘʯʥʦ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʩʢʨʘʪʠʪʠ ʧʨʠʢʘʟʘʥʫ ʣʠʩʪʫ ʢʨʠʪʝʨʠʿʫʤʘ ʩʚʝ ʜʦʢ ʥʝ ʦʩʪʘʥʫ ʩʘʤʦ ʦʥʠ 

ʢʦʿʠ ˂ʝ ʙʠʪʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʫ ʘʣʛʦʨʠʪʘʤ ʟʘ ʩʨʝʜˁʦʨʦʯʥʠ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ. ʇʨʠʣʠʢʦʤ ʚʨʰʝˁʘ 

ʩʝʣʝʢʮʠʿʝ, ʙʠʣʦ ʿʝ ʤʦʛʫ˂ʝ ʠʩʢʦʨʠʩʪʠʪʠ ʿʝʜʘʥ ʦʜ ʜʚʘ ʧʨʠʥʮʠʧʘ. ʇʨʚʠ ʧʨʠʥʮʠʧ ʿʝ ʙʠʦ ʦʥʘʿ ʧʨʝʤʘ 

ʢʦʤʝ ʙʠ ʩʝ ʠʟʙʦʨ ʧʨʘʚʠʦ ʧʦ ʠʩʢʫʩʪʚʫ ʘʫʪʦʨʘ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʟ ʧʦʤʦ˂ ʩʪʨʫʯʥʝ ʣʠʪʝʨʘʪʫʨʝ ʢʦʿʘ ʙʠ 

ʦʙʫʭʚʘʪʘʣʘ ʧʨʝʜʣʦʛʝ ʠʥʞʝˁʝʨʘ ʢʦʿʠ ʩʫ ʩʝ ʦʚʦʤ ʧʨʦʙʣʝʤʘʪʠʢʦʤ ʙʘʚʠʣʠ. ɼʨʫʛʠ ʧʨʠʥʮʠʧ ʿʝ ʙʠʦ 

ʟʘʩʥʦʚʘʥ ʥʘ ʘʥʢʝʪʠʨʘˁʫ ʠʥʞʝˁʝʨʘ ʢʦʿʠ ʩʝ ʫ ʧʨʘʢʩʠ ʙʘʚʝ ʧʣʘʥʠʨʘˁʝʤ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ. ʋʩʣʝʜ 

ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʢʦʿʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʦʪʝʞʘʚʘʿʫ ʫʩʧʦʩʪʘʚˀʘˁʝ ʫʥʠʚʝʨʟʘʣʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʝ 

ʙʠ ʩʚʠ ʦʧʝʨʘʪʦʨʠ ʤʦʛʣʠ ʜʘ ʧʨʠʤʝˁʫʿʫ, ʦʜʘʙʨʘʥ ʿʝ ʜʨʫʛʠ ʧʨʠʥʮʠʧ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ, ʩʝʣʝʢʮʠʿʘ 

ʢʨʠʪʝʨʠʿʫʤʘ ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʫʚʘʞʠʪʠ ʫ ʘʣʛʦʨʠʪʤʫ ʿʝ ʧʨʝʧʫʰʪʝʥʘ ʟʘʧʦʩʣʝʥʠʤʘ (ʠ ʪʨʝʥʫʪʥʠʤ, ʠ 

ʙʠʚʰʠʤ) ʫ ɼʠʨʝʢʮʠʿʠ ʟʘ ʨʘʟʚʦʿ ʘ.ʜ. Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ. ɸʥʢʝʪʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʪʘʢʦ ʰʪʦ ʿʝ 

ʩʚʘʢʦʤ ʦʜ ʫʯʝʩʥʠʢʘ ʧʨʫʞʝʥʘ ʧʨʠʣʠʢʘ ʜʘ ʥʘ ʘʥʢʝʪʥʦʤ ʣʠʩʪʠ˂ʫ ʟʘʦʢʨʫʞʠ ʦʥʝ ʢʨʠʪʝʨʠʿʫʤʝ ʢʦʿʠ 

ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʫ ʦʢʘʨʘʢʪʝʨʠʩʘʥʠ ʢʘʦ ʧʨʠʦʨʠʪʝʪʥʠ. ʀʟʛʣʝʜ ʘʥʢʝʪʥʦʛ ʣʠʩʪʠ˂ʘ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ 

ʫ ʇʨʠʣʦʛʫ 3 ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʈʝʟʫʣʪʘʪʠ ʩʧʨʦʚʝʜʝʥʝ ʘʥʢʝʪʝ ʩʫ ʧʨʠʢʘʟʘʥʠ ʥʘ ʉʣʠʮʠ 4.23. 

ʂʘʦ ʰʪʦ ʩʝ ʩʘ ʦʚʦʛ ʜʠʿʘʛʨʘʤʘ ʤʦʞʝ ʚʠʜʝʪʠ, ʯʝʪʠʨʠ ʢʨʠʪʝʨʠʿʫʤʘ (ʢʨʠʪʝʨʠʿʫʤʠ (3), (7), (8) ʠ (10)) 

ʩʝ ʤʦʛʫ ʠʟʜʚʦʿʠʪʠ ʢʘʦ ʦʥʠ ʢʦʿʠ ʩʫ ʜʦʙʠʣʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʛʣʘʩʦʚʘ ʫ ʪʦʢʫ ʘʥʢʝʪʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ, 

ʟʘ ʤʫʣʪʠʢʨʠʪʝʨʠʿʫʤʩʢʫ ʘʥʘʣʠʟʫ ʢʦʿʘ ʿʝ ʧʨʝʪʭʦʜʠʣʘ ʧʨʝʜʣʘʛʘˁʫ ʥʦʚʠʭ ʧʨʦʿʝʢʘʪʘ ʫ ʤʨʝʞʠ ʩʫ ʢʘʦ 

ʨʝʣʝʚʘʥʪʥʠ ʫʟʝʪʠ ʢʨʠʪʝʨʠʿʫʤʠ (3) ʠ (7). ʆʚʜʝ ʝʿ ʢʨʠʪʝʨʠʿʫʤ (3) ʫʚʘʞʝʥ ʧʨʝʢʦ ʧʨʦʮʝʥʝ ʢʦʣʠʯʠʥʝ 

ʝʥʝʨʛʠʿʝ ʢʦʿʘ ʩʝ ʧʨʦʠʟʚʦʜʠ ʫ ʦʙʥʦʚˀʠʚʠʤ ʠʟʚʦʨʠʤʘ. ʂʘʦ ʤʝʨʘ ʝʬʠʢʘʩʥʦʩʪʠ ʧʨʝʥʦʩʘ ʝʥʝʨʛʠʿʝ 

ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ ʤʨʝʞʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, 

ʢʨʠʪʝʨʠʿʫʤ (10), ʢʦʤʝ ʿʝ ʫ ʘʥʢʝʪʠ ʧʨʠʧʠʩʘʥ ʚʝʣʠʢʠ ʟʥʘʯʘʿ, ʥʠʿʝ ʙʠʦ ʜʠʨʝʢʪʥʦ ʫʚʨʰʪʝʥ ʫ ʧʨʦʮʝʩ, 

ʚʝ˂ ʿʝ ʙʠʦ ʧʦʩʤʘʪʨʘʥ ʢʘʦ ʦʛʨʘʥʠʯʝˁʝ. ʆʚʦ ʿʝ ʫʨʘʹʝʥʦ ʜʝʬʠʥʠʩʘˁʝʤ ʛʦʨˁʝʛ ʦʛʨʘʥʠʯʝˁʘ ʙʫ˅ʝʪʘ 

ʟʘ ʧʨʦʿʝʢʘʪ. ʉʚʠ ʧʨʦʿʝʢʪʠ ʢʦʿʠ ʩʫ ʟʘʭʪʝʚʘʣʠ ʫʣʘʛʘˁʘ ʚʝ˂ʘ ʦʜ ʦʚʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʙʠʣʠ ʧʦʜʚʨʛʥʫʪʠ 

ʧʝʥʘʣʠʟʘʮʠʿʠ, ʦʜʥʦʩʥʦ ʩʤʘˁʝˁʫ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ, ʠʘʢʦ ʿʝ ʟʥʘʯʘʿ 

ʨʝʰʘʚʘˁʘ ʨʘʜʠʿʘʣʥʦʛ ʥʘʧʘʿʘˁʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ ʿʘʩʘʥ, ʪʘʿ ʢʨʠʪʝʨʠʿʫʤ ʥʠʿʝ ʫʟʝʪ ʢʘʦ 

ʧʦʛʦʜʘʥ ʟʘ ʠʣʫʩʪʨʘʮʠʿʫ ʥʘʯʠʥʘ ʨʘʜʘ ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʝ. ʆʧʨʘʚʜʘˁʝ ʟʘ ʦʚʘʢʚʫ ʦʜʣʫʢʫ ʣʝʞʠ ʫ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʦʿʝʢʘʪʘ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʜʦʧʨʠʥʝʪʠ ʪʦʤ ʮʠˀʫ. ʅʘʠʤʝ, ʢʦʜ ʪʘʢʚʠʭ ʧʨʦʿʝʢʘʪʘ ʿʝ 

ʿʝʜʥʘ ʦʜ ʜʚʝ ʢʨʘʿˁʝ ʪʘʯʢʝ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʧʦʟʥʘʪʘ ʠ ʧʨʝ ʦʪʧʦʯʠˁʘˁʘ ʧʨʦʮʝʩʘ. ʊʦ ʙʠ, ʣʦʛʠʯʥʦ, 

ʤʦʨʘʣʘ ʙʠʪʠ ʨʘʜʠʿʘʣʥʦ ʥʘʧʘʿʘʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʘ ʩʪʘʥʠʮʘ. ʉʘʤʠʤ ʪʠʤ ʿʝ ʙʨʦʿ ʧʦʪʝʥʮʠʿʘʣʥʠʭ 

ʨʝʰʝˁʘ ʧʨʦʙʣʝʤʘ ʚʝʦʤʘ ʦʛʨʘʥʠʯʝʥ. ʉʚʘʢʦ ʦʜ ʪʠʭ ʨʝʰʝˁʘ ʫʢˀʫʯʫʿʝ ʚʦʜ ʦʜ ʨʘʜʠʿʘʣʥʦ ʥʘʧʘʿʘʥʦʛ 

ʧʦʩʪʨʦʿʝˁʘ ʜʦ ʥʝʢʦʛ ʜʨʫʛʦʛ ʯʚʦʨʠʰʪʘ ʫ ʤʨʝʞʠ. ɿʙʦʛ ʪʦʛʘ ʙʠ ʙʨʞʝ ʙʠʣʦ ʪʝʩʪʠʨʘʪʠ ʩʚʝ ʦʧʮʠʿʝ 

ʢʦʿʠʤʘ ʙʠ ʩʝ ʥʘʚʝʜʝʥʠ ʧʨʦʙʣʝʤ ʤʦʛʘʦ ʨʝʰʠʪʠ, ʥʝʛʦ ʧʨʠʤʝˁʠʚʘʪʠ ʦʧʪʠʤʠʟʘʮʠʦʥʝ ʪʝʭʥʠʢʝ. 

  

ʉʣʠʢʘ 4.23. ʈʝʟʫʣʪʘʪʠ ʘʥʢʝʪʝ ʥʘ ʪʝʤʫ ʢʨʠʪʝʨʠʿʫʤʘ ʟʘ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ. 
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4.5. ʄʦʜʠʬʠʢʘʮʠʿʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ 

ʂʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʥʘʧʦʤʠˁʘʥʦ, ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʩʨʝʜˁʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ 

ɺʦʿʚʦʜʠʥʝ ʦʜʘʙʨʘʥʘ ʿʝ ʪʝʭʥʠʢʘ ʧʦʟʥʘʪʘ ʢʘʦ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ. ʂʦʨʠʰ˂ʝˁʝ ʦʚʝ ʤʝʪʦʜʝ, 

ʦʜʘʙʨʘʥʝ ʥʘ ʦʩʥʦʚʫ ʧʨʝʜʥʦʩʪʠ ʢʦʿʝ ʥʫʜʠ, ʥʠʿʝ ʤʦʛʣʦ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥʦ ʜʠʨʝʢʪʥʦʤ ʧʨʠʤʝʥʦʤ 

ʠʟʚʦʨʥʝ ʬʦʨʤʝ ʦʚʦʛ ʘʣʛʦʨʠʪʤʘ. ɿʘ ʦʚʦ ʩʝ ʨʘʟʣʦʛ ʤʦʞʝ ʧʨʦʥʘ˂ʠ ʫ ʧʨʠʨʦʜʠ ʧʨʦʙʣʝʤʘ ʢʦʿʠ ʿʝ ʦʚʜʝ 

ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʨʝʰʠʪʠ. ʅʘʠʤʝ, ʦʧʪʠʤʠʟʘʮʠʦʥʠ ʧʨʦʙʣʝʤʠ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʥʘ ʢʦʥʪʠʥʫʘʣʥʝ ʠ 

ʥʘ ʜʠʩʢʨʝʪʥʝ. ʂʦʥʪʠʥʫʘʣʥʠ ʧʨʦʙʣʝʤʠ ʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʦ ʪʦʤʝ ʰʪʦ ʧʨʦʤʝʥˀʠʚʝ ʫ ˁʠʤʘ 

ʤʦʛʫ ʫʟʝʪʠ ʙʠʣʦ ʢʦʿʫ ʚʨʝʜʥʦʩʪ ʠʟ ʫʥʘʧʨʝʜ ʜʝʬʠʥʠʩʘʥʦʛ ʦʧʩʝʛʘ. ɼʠʩʢʨʝʪʥʠʤ ʧʨʦʙʣʝʤʠʤʘ ʩʝ 

ʥʘʟʠʚʘʿʫ ʧʨʦʙʣʝʤʠ ʢʦʜ ʢʦʿʠʭ ʧʨʦʤʝʥˀʠʚʝ ʤʦʨʘʿʫ ʙʠʪʠ ʿʝʜʥʘʢʝ ʥʝʢʦʿ ʦʜ ʚʨʝʜʥʦʩʪʠ ʠʟ ʦʜʨʝʹʝʥʦʛ 

ʩʢʫʧʘ. ʇʦ ʜʝʬʠʥʠʮʠʿʠ ʠʟ [59], ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʪʝʭʥʠʢʫ ʢʦʿʘ ʿʝ ʧʨʠʤʘʨʥʦ 

ʥʘʤʝˁʝʥʘ ʨʝʰʘʚʘˁʫ ʢʦʥʪʠʥʫʘʣʥʠʭ ʧʨʦʙʣʝʤʘ. ʊʘʢʚʠʤ ʧʨʦʙʣʝʤʠʤʘ ʿʝ ʧʨʠʣʘʛʦʹʝʥ ʠ ʤʝʭʘʥʠʟʘʤ 

ʧʦʤʦ˂ʫ ʢʦʛ ʦʚʘ ʤʝʪʦʜʘ ʚʨʰʠ ʧʨʝʪʨʘʛʫ ʧʨʦʩʪʦʨʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʦʙʣʝʤ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ 

ʤʨʝʞʝ ʿʝ, ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʨʘʟʚʦʿ ʟʘʩʥʦʚʘʥ ʥʘ ʛʨʘʜˁʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʟʘʜʘʪʘʢ 

ʜʠʩʢʨʝʪʥʝ ʧʨʠʨʦʜʝ. ʋ ʦʩʥʦʚʠ, ʪʘʢʘʚ ʧʨʦʙʣʝʤ ʩʝ ʤʦʞʝ ʩʚʝʩʪʠ ʥʘ ʧʨʦʙʣʝʤ ʧʨʝʮʠʟʠʨʘˁʘ ʯʚʦʨʦʚʘ 

ʢʦʿʝ ʿʝ ʥʘʿʙʦˀʝ ʧʦʚʝʟʘʪʠ ʥʦʚʠʤ ʚʦʜʦʤ, ʫʟ ʫʚʘʞʘʚʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʦʛʨʘʥʠʯʝˁʘ ʠ ʧʨʘʚʠʣʘ. ʊʦ 

ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʠ ʥʘ ʧʨʠʤʝʨʫ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ, ʦʙʨʘʟʣʦʞʝʥʦʤ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʦʛʣʘʚˀʫ. 

ʆʜʘʪʣʝ ʩʝ ʜʦʣʘʟʠ ʠ ʜʦ ʧʠʪʘˁʘ ʥʘʯʠʥʘ ʥʘ ʢʦʿʠ ʿʝ ʦʤʦʛʫ˂ʝʥʘ ʧʨʠʤʝʥʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ 

ʥʘ ʪʠʧ ʧʨʦʙʣʝʤʘ ʟʘ ʯʠʿʝ ʨʝʰʘʚʘˁʝ ʥʠʿʝ ʙʠʣʘ ʥʘʤʝˁʝʥʘ ʫ ʩʚʦʤ ʦʨʠʛʠʥʘʣʥʦʤ ʦʙʣʠʢʫ. ʋ ʩʣʫʯʘʿʫ 

ʫ ʢʦʤʝ ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʦʙʣʝʤ ʥʠʿʝ ʤʦʛʫ˂ʝ ʨʝʰʠʪʠ ʦʜʘʙʨʘʥʦʤ ʤʝʪʦʜʦʤ, ʧʨʚʘ ʦʧʮʠʿʘ ʿʝ ʩʚʘʢʘʢʦ 

ʨʘʟʤʘʪʨʘˁʝ ʘʣʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʘ. ɸʢʦ ʧʦʩʪʦʿʠ ʦʧʨʘʚʜʘʥʠ ʨʘʟʣʦʛ ʟʙʦʛ ʢʦʛ ʥʠʿʝ ʧʨʝʧʦʨʫʯˀʠʚʦ 

ʜʘ ʩʝ ʠʟʘʙʨʘʥʘ ʤʝʪʦʜʘ ʟʘʤʝʥʠ ʥʝʢʦʤ ʜʨʫʛʦʤ, ʿʝʜʠʥʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʨʝʰʘʚʘˁʝ ʤʦʞʝ ʠʟʚʨʰʠʪʠ 

ʿʝ ʦʥʘʿ ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʤʝʪʦʜʠ. ʊʘʿ ʨʘʟʣʦʛ ʿʝ, ʟʘ ʩʣʫʯʘʿ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ 

ʝʚʦʣʫʮʠʿʝ ʠ ʨʘʟʤʘʪʨʘʥʠ ʪʠʧ ʧʨʦʙʣʝʤʘ, ʜʘʪ ʫ ʇʨʠʣʦʛʫ 4. ʇʦʩʤʘʪʨʘʥʠ ʧʨʦʙʣʝʤ ʙʠ ʦʚʜʝ ʤʦʨʘʦ ʜʘ 

ʟʘʜʨʞʠ ʩʚʦʿʫ ʩʫʰʪʠʥʫ, ʜʦʢ ʙʠ ʤʫ ʩʝ ʬʦʨʤʘ ʤʦʜʠʬʠʢʦʚʘʣʘ ʜʦ ʪʝ ʤʝʨʝ ʜʘ ʠʟʘʙʨʘʥʘ ʤʝʪʦʜʘ ʙʫʜʝ 

ʧʦʛʦʜʥʘ ʟʘ ˁʝʛʦʚʦ ʨʝʰʘʚʘˁʝ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʠʟʤʝʥʠʪʠ ʧʨʦʙʣʝʤ ʦʧʪʠʤʘʣʥʦʛ 

ʩʨʝʜˁʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ ʩʠʩʪʝʤʘ ʪʘʢʦ ʜʘ ʩʝ ʦʥ ʠʟ ʜʠʩʢʨʝʪʥʝ ʧʨʝʚʝʜʝ ʫ ʢʦʥʪʠʥʫʘʣʥʫ ʬʦʨʤʫ. 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʩʝ ʜʦʣʘʟʠ ʜʦ ʨʘʟʣʦʛʘ ʟʙʦʛ ʢʦʛʘ ʩʫ ʩʚʝ ʤʨʝʞʝ ʥʘ ʢʦʿʠʤʘ ˂ʝ ʦʚʘ ʪʝʭʥʠʢʘ ʧʣʘʥʠʨʘˁʘ 

ʙʠʪʠ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 4.1 ʧʨʠʢʘʟʘʥʝ ʥʘ ʛʝʦʨʝʬʝʨʝʮʠʨʘʥʦʿ ʤʘʧʠ. ʂʦʥʚʝʨʟʠʿʘ ʠʟ 

ʜʠʩʢʨʝʪʥʝ ʫ ʢʦʥʪʠʥʫʘʣʥʫ ʬʦʨʤʫ ʿʝ ʫʨʘʹʝʥʘ ʢʦʨʠʰ˂ʝˁʝʤ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘˁʘ. ʉʚʘʢʠ ʯʚʦʨ ʢʦʿʠ 

ʿʝ ʧʨʠʧʘʜʘʦ ʨʘʟʤʘʪʨʘʥʠʤ ʩʠʩʪʝʤʠʤʘ ʿʝ, ʫʤʝʩʪʦ ʙʨʦʿʘ ʢʦʿʠʤ ʿʝ ʙʠʦ ʦʟʥʘʯʝʥ ʧʨʠ ʢʨʝʠʨʘˁʫ ʤʘʧʘ 

ʩʠʩʪʝʤʘ, ʫ ʦʚʦʿ ʧʨʦʮʝʜʫʨʠ ʠʜʝʥʪʠʬʠʢʦʚʘʥ ʧʨʝʢʦ ʩʢʫʧʘ ʦʜ ʜʚʝ ʢʦʦʨʜʠʥʘʪʝ. ʇʨʚʘ ʢʦʦʨʜʠʥʘʪʘ ʿʝ 

ʜʝʬʠʥʠʩʘʣʘ ʧʦʣʦʞʘʿ ʠʟʘʙʨʘʥʦʛ ʯʚʦʨʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʦʩʠ (x-ʢʦʦʨʜʠʥʘʪʘ). ɼʨʫʛʘ ʢʦʦʨʜʠʥʘʪʘ 

ʿʝ ʦʜʨʝʹʠʚʘʣʘ ʧʦʣʦʞʘʿ ʠʟʘʙʨʘʥʦʛ ʯʚʦʨʘ ʧʦ ʚʝʨʪʠʢʘʣʥʦʿ ʦʩʠ (y-ʢʦʦʨʜʠʥʘʪʘ). ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʦ ʜʘ 

ʿʝ ʪʠʤ ʿʝʜʠʥʩʪʚʝʥʠʤ ʩʢʫʧʦʤ ʦʜ ʜʚʝ ʫʧʨʘʚˀʘʯʢʝ ʧʨʦʤʝʥˀʠʚʝ ʿʝʜʥʦʟʥʘʯʥʦ ʧʨʝʮʠʟʠʨʘʥ ʧʦʣʦʞʘʿ 

ʪʘʯʢʝ ʥʘ ʛʝʦʛʨʘʬʩʢʦʿ ʤʘʧʠ. ʆʚʠʤ ʧʦʩʪʫʧʢʦʤ ʩʝ ʪʘʢʦ ʥʠʿʝ ʫʛʨʦʟʠʣʘ ʧʨʝʮʠʟʥʦʩʪ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ 

ʧʦʩʪʫʧʢʘ. ʅʘ ʦʩʥʦʚʫ ʦʚʦʛʘ ʩʝ ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʨʠʣʘʛʦʜʠʪʠ ʬʦʨʤʫ ʧʨʠʢʘʟʠʚʘˁʘ 

ʨʝʰʝˁʘ ʟʘʜʘʪʢʘ. ʌʦʨʤʘ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʣʘ (ʢʘʦ ʠ ʫ ʇʦʛʣʘʚˀʫ 3) ʜʘ ʨʝʰʝˁʝ ʙʫʜʝ ʧʨʝʜʩʪʘʚˀʝʥʦ 

ʢʘʦ ʩʢʫʧ ʜʚʘ ʙʨʦʿʘ ʯʚʦʨʦʚʘ. ɿʘ ʩʠʪʫʘʮʠʿʫ ʠʟʘʟʚʘʥʫ ʧʨʦʮʝʩʦʤ ʢʦʥʚʝʨʟʠʿʝ, ʪʘ ʬʦʨʤʘ ʿʝ ʘʜʘʧʪʠʨʘʥʘ 

ʪʘʢʦ ʜʘ ʿʝ ʩʚʘʢʦ ʦʜ ʨʝʰʝˁʘ ʩʘʜʨʞʘʣʦ ʯʝʪʠʨʠ ʢʦʦʨʜʠʥʘʪʝ. ʇʨʚʝ ʜʚʝ ʢʦʦʨʠʜʥʘʪʝ ʩʫ ʩʣʫʞʠʣʝ ʢʘʦ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʚʦʛ ʦʜ ʜʚʘ ʯʚʦʨʘ ʢʦʿʝ ʙʠ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʦʚʝʟʘʪʠ ʥʦʚʠʤ ʚʦʜʦʤ. ɸʥʘʣʦʛʥʦ, 

ʪʨʝ˂ʘ ʠ ʯʝʪʚʨʪʘ ʢʦʦʨʜʠʥʘʪʘ ʩʫ ʦʧʠʩʠʚʘʣʝ ʜʨʫʛʠ ʯʚʦʨ ʨʝʰʝˁʘ. ɼʘ ʙʠ ʩʝ ʯʠʪˀʠʚʦʩʪ ʦʚʘʢʚʝ ʬʦʨʤʝ 

ʦʣʘʢʰʘʣʘ, ʟʘ ʧʨʚʠ ʯʚʦʨ ʿʝ ʧʨʦʛʣʘʰʘʚʘʥ ʦʥʘʿ ʩʘ ʤʘʦˁʤ ʚʨʝʜʥʦʰ˂ʫ x-ʢʦʦʨʜʠʥʘʪʝ. ʇʦʪʨʝʙʥʦ ʿʝ 

ʥʘʛʣʘʩʠʪʠ ʜʘ ʿʝ ʢʦʨʠʩʥʠʢʫ ʨʝʰʝˁʝ ʠ ʜʘˀʝ ʜʘʚʘʥʦ ʫ ʬʦʨʤʠ ʜʚʘ ʯʚʦʨʘ, ʘ ʥʝ ˁʠʭʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘ. 
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ʇʨʠʣʠʢʦʤ ʧʨʝʪʨʘʛʝ ʧʨʦʩʪʦʨʘ ʩʝ ʯʝʩʪʦ ʿʘʚˀʘʣʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʦʿ ʧʨʦʿʝʢʮʠʿʘ ʧʘʨʘ ʫʧʨʘʚˀʘʯʢʠʭ 

ʧʨʦʤʝʥˀʠʚʠʭ ʟʘʜʫʞʝʥʠʭ ʟʘ ʿʝʜʥʫ ʪʘʯʢʫ ʥʠʿʝ ʧʨʠʧʘʜʘʣʘ ʥʠ ʿʝʜʥʦʤ ʯʚʦʨʫ ʨʘʟʤʘʪʨʘʥʝ ʤʨʝʞʝ. ʋ 

ʦʚʘʢʚʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʿʝ ʯʚʦʨ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʥʝʢʦʤ ʧʘʨʫ ʢʦʦʨʜʠʥʘʪʘ ʦʥʘʿ ʢʦʿʠ ʿʝ 

ʥʘʿʙʣʠʞʠ ʪʘʯʢʠ ʢʦʿʘ ʿʝ ʦʜʨʝʹʝʥʘ ʪʠʤ ʧʘʨʦʤ ʢʦʦʨʜʠʥʘʪʘ. ʈʝʟʦʥʦʚʘˁʝ ʠʟʘ ʦʚʘʢʚʝ ʦʜʣʫʢʝ ʿʝ ʙʠʣʦ 

ʟʘʩʥʦʚʘʥʦ ʥʘ ʪʦʤʝ ʜʘ ʩʝ, ʫ ʧʨʘʢʩʠ, ʯʚʦʨʦʚʠ ʫ ʩʠʩʪʝʤʫ ʤʦʛʫ ʨʝʣʘʪʠʚʥʦ ʣʘʢʦ ʛʨʫʧʠʩʘʪʠ ʫ ʩʢʫʧʦʚʝ. 

ʅʝʢʠ ʦʜ ʦʚʠʭ ʩʢʫʧʦʚʘ ʩʫ ʩʘʯʠˁʝʥʠ ʦʜ ʛʝʦʛʨʘʬʩʢʠ ʙʣʠʩʢʠʭ ʯʚʦʨʦʚʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʧʨʦʠʟʚʦʜˁʘ 

ʝʥʝʨʛʠʿʝ ʚʝ˂ʘ ʦʜ ʧʦʪʨʦʰˁʝ. ʊʠ ʯʚʦʨʦʚʠ ʫʛʣʘʚʥʦʤ ʧʣʘʩʠʨʘʿʫ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ ʫ ʤʨʝʞʫ. ʉʘ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʢʫʧʦʚʠ ʢʦʿʠ ʙʠ ʩʝ ʩʚʨʩʪʘʣʠ ʫ ʜʨʫʛʫ ʧʦʤʝʥʫʪʫ ʢʘʪʝʛʦʨʠʿʫ ʙʠʣʠ ʙʠ ʬʦʨʤʠʨʘʥʠ ʦʜ 

ʜʦʤʠʥʘʥʪʥʦ ʧʦʪʨʦʰʘʯʢʠʭ ʯʚʦʨʦʚʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʥʘ ʤʘʣʦ ʿʤʝʹʫʩʦʙʥʦ ʿʜʠʩʪʘʥʮʠ. 

ʂʘʢʦ ʩʝ ʠʟʛʨʘʜˁʘ ʥʦʚʠʭ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʣʘʞʝ ʧʦʪʨʝʙʦʤ ʜʘ ʩʝ ʝʥʝʨʛʠʿʘ ʰʪʦ ʝʬʠʢʘʩʥʠʿʝ 

ʧʨʝʥʝʩʝ ʦʜ ʧʨʦʠʟʚʦʜʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʜʦ ʢʦʥʟʫʤʘ, ʤʦʛʣʦ ʙʠ ʩʝ ʧʨʝʪʧʦʩʪʘʚʠʪʠ ʜʘ ʙʠ ʥʦʚʠ ʝʣʝʤʝʥʪ 

ʩʠʩʪʝʤʘ ʪʨʝʙʘʣʦ ʜʘ ʧʦʚʝʟʫʿʝ ʿʝʜʘʥ ʯʚʦʨ ʠʟ ʩʢʫʧʘ ʢʦʿʠ ʧʨʠʧʘʜʘ ʧʨʚʦʿ ʛʨʫʧʠ ʠ ʿʝʜʘʥ ʯʚʦʨ ʠʟ ʩʢʫʧʘ 

ʢʦʿʠ ʧʨʠʧʘʜʘ ʜʨʫʛʦʿ ʛʨʫʧʠ. ɺʝʟʘ ʦʚʠʭ ʯʚʦʨʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʪʫʤʘʯʠ ʢʘʦ ʚʝʟʘ ʩʢʫʧʦʚʘ ʢʦʿʠʤʘ 

ʯʚʦʨʦʚʠ ʧʨʠʧʘʜʘʿʫ, ʦʜʥʦʩʥʦ ʢʘʦ ʧʦʚʝʟʠʚʘˁʝ ʛʝʦʛʨʘʬʩʢʠʭ ʨʝʛʠʦʥʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʩʢʫʧʦʚʠ ʥʘʣʘʟʝ. 

ɸʢʦ ʙʠ ʩʝ ʦʚʘʿ ʤʠʩʘʦʥʠ ʝʢʩʧʝʨʠʤʝʥʪ ʤʦʜʠʬʠʢʦʚʘʦ ʪʘʢʦ ʜʘ ʩʝ ʩʚʘʢʠ ʯʚʦʨ ʧʦʩʤʘʪʨʘ ʢʘʦ ʟʘʩʝʙʘʥ 

ʩʢʫʧ, ʜʦʰʣʦ ʙʠ ʩʝ ʜʦ ʪʦʛʘ ʜʘ ʙʠ ʩʝ ʧʦʚʝʟʠʚʘˁʝ ʜʚʘ ʯʚʦʨʘ ʤʦʛʣʦ ʝʢʚʠʚʘʣʝʥʪʠʨʘʪʠ ʧʦʚʝʟʠʚʘˁʝʤ 

ʦʙʣʘʩʪʠ ʢʦʿʝ ʣʝʞʝ ʦʢʦ ʪʠʭ ʯʚʦʨʦʚʘ. ʆʚʦ ʠ ʿʝʩʪʝ ʧʨʠʥʮʠʧ ʢʦʿʠ ʿʝ ʦʧʠʩʘʥ ʫ ʧʨʝʪʭʦʜʥʦʤ ʧʘʩʫʩʫ. 

ʋ ʤʘʣʦ ʚʝʨʦʚʘʪʥʦʤ ʩʣʫʯʘʿʫ ʫ ʢʦʤʝ ʙʠ ʫʜʘˀʝʥʦʩʪ ʯʚʦʨʘ ʦʜ ʦʙʝ ʪʘʯʢʝ ʦʜʨʝʹʝʥʝ ʢʦʦʨʜʠʥʘʪʘʤʘ 

ʨʘʟʤʘʪʨʘʥʦʛ ʨʝʰʝˁʘ ʙʠʣʘ ʠʜʝʥʪʠʯʥʘ, ʦʚʘʿ ʯʚʦʨ ʿʝ ʧʨʠʧʠʩʠʚʘʥ ʧʨʚʦʤ ʦʜ ʜʚʘ ʧʘʨʘ ʢʦʦʨʜʠʥʘʪʘ. 

ʏʚʦʨ ʢʦʿʠ ʿʝ ʦʜʛʦʚʘʨʘʦ ʜʨʫʛʦʤ ʧʘʨʫ ʢʦʦʨʜʠʥʘʪʘ ʦʚʦʛ ʨʝʰʝˁʘ ʿʝ ʙʠʦ ʦʥʘʿ ʢʦʿʠ ʿʝ ʛʝʦʛʨʘʬʩʢʠ ʙʠʦ 

ʜʨʫʛʠ ʥʘʿʙʣʠʞʠ ʪʘʯʢʠ ʥʘ ʤʘʧʠ ʢʦʿʘ ʿʝ ʦʜʨʝʹʝʥʘ ʦʚʠʤ ʢʦʦʨʜʠʥʘʪʘʤʘ. 

ʂʘʢʦ ʙʠ ʩʝ ʦʚʘʿ ʧʨʠʥʮʠʧ ʜʠʩʢʨʝʪʠʟʘʮʠʿʝ ʠʣʫʩʪʨʦʚʘʦ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ, ʢʨʝʠʨʘʥʘ ʿʝ ʤʨʝʞʘ 

ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.24. ʋ ʦʚʦʿ ʤʨʝʞʠ ʩʝ ʥʘʣʘʟʠ ʪʘʯʢʘ s, ʦʧʠʩʘʥʘ ʢʦʦʨʜʠʥʘʪʘʤʘ (xs, ys). ʆʚʦʿ 

ʪʘʯʢʠ ʿʝ ʧʦʪʨʝʙʥʦ ʧʨʠʧʠʩʘʪʠ ʯʚʦʨ ɱ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʧʨʠʢʘʟʘʥ ʢʦʨʠʩʥʠʢʫ ʢʘʦ ʯʚʦʨ ʥʘʿʙʣʠʞʠ ʪʘʯʢʠ 

s. ʋ ʬʦʨʤʠʨʘʥʦʿ ʤʨʝʞʠ ʩʝ ʥʘʣʘʟʝ ʪʨʠ ʯʚʦʨʘ, ʥʫʤʝʨʠʩʘʥʘ ʩʘ 1, 2 ʠ 3. ʃʦʢʘʮʠʿʘ ʩʚʘʢʦʛ ʦʜ ʯʚʦʨʦʚʘ 

ʿʝ, ʢʘʦ ʠ ʫ ʩʣʫʯʘʿʫ ʪʘʯʢʝ s, ʜʝʬʠʥʠʩʘʥʘ ʫʟ ʧʦʤʦ˂ ʦʜʛʦʚʘʨʘʿʫ˂ʝ x ʠ y ʢʦʦʨʜʠʥʘʪʝ. ʂʦʥʘʯʥʦ, ʥʘ 

ʦʚʦʿ ʩʣʠʮʠ ʩʝ ʤʦʛʫ ʚʠʜʝʪʠ ʠ ʜʠʨʝʢʪʥʝ ʧʫʪʘˁʝ ʠʟʤʝʹʫ ʨʝʰʝˁʘ s ʠ ʩʚʘʢʦʛ ʦʜ ʯʚʦʨʦʚʘ ʫ ʤʨʝʞʠ. 

ɼʫʞʠʥʘ ʜʠʨʝʢʪʥʝ ʧʫʪʘˁʝ ʦʜ ʨʝʰʝˁʘ s ʜʦ ʯʚʦʨʘ j ʫ ʦʚʦʿ ʤʨʝʞʠ ʿʝ ʥʘ ʩʣʠʮʠ ʦʙʝʣʝʞʝʥʘ ʩʘ Lsj. 

  

ʉʣʠʢʘ 4.24. ʇʨʠʤʝʨ ʜʠʩʢʨʝʪʠʟʘʮʠʿʝ ʧʨʦʙʣʝʤʘ ʦʧʠʩʘʥʠʤ ʧʦʩʪʫʧʢʦʤ. 



89 

 

ɼʠʨʝʢʪʥʫ ʨʘʟʜʘˀʠʥʫ ʠʟʤʝʹʫ ʙʠʣʦ ʢʦʿʝ ʜʚʝ ʪʘʯʢʝ ʫ ʤʨʝʞʠ ʟʘ ʢʦʿʝ ʩʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʥʘʣʘʟʝ ʦʙʝ 

ʢʦʦʨʜʠʥʘʪʝ ʧʦʪʨʝʙʥʝ ʟʘ ʿʝʜʥʦʟʥʘʯʥʦ ʜʝʬʠʥʠʩʘˁʝ ˁʠʭʦʚʦʛ ʧʦʣʦʞʘʿʘ ʿʝ ʤʦʛʫʞʝ ʠʟʨʘʯʫʥʘʪʠ ʫʟ 

ʧʦʤʦ˂ ʇʠʪʘʛʦʨʠʥʝ ʪʝʦʨʝʤʝ. ʆʚʦ ʿʝ, ʟʘ ʩʣʫʯʘʿ ʨʝʰʝˁʘ s ʠ ʯʚʦʨʘ ,ʿ ʧʨʠʢʘʟʘʥʦ ʠʟʨʘʟʦʤ (4.2). 

 
ὒ ὼ ὼ ώ ώ ȟὮɴ ρȟςȟσȢ  (4.2) 

ʅʘʨʘʚʥʦ, ʘʢʦ ʙʠ ʩʝ ʨʘʜʠʣʦ ʩʘ ʤʨʝʞʦʤ ʫ ʢʦʿʦʿ ʧʦʩʪʦʿʠ ʙʨʦʿ ʯʚʦʨʦʚʘ ʚʝ˂ʠ ʦʜ ʦʥʦʛ ʧʨʠʢʘʟʘʥʦʛ ʥʘ 

ʉʣʠʮʠ 4.24, ʩʢʫʧ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ  ʿʙʠ ʙʠʦ ʜʘʣʝʢʦ ʚʝ˂ʠ ʦʜ ʦʥʦʛ ʢʦʿʠ ʿʝ ʜʘʪ ʫ ʠʟʨʘʟʫ 

(4.2). ʋʧʨʘʚʦ ʩʫ ʪʘʢʚʠ ʩʣʫʯʘʿʝʚʠ ʧʨʝʥʦʩʥʠʭ ʤʨʝʞʘ ʯʠʿʠ ʩʝ ʨʘʟʚʦʿ ʧʣʘʥʠʨʘ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ. ʋ 

ʩʢʣʘʜʫ ʩʘ ʨʘʥʠʿʝ ʨʝʯʝʥʠʤ, ʥʘʨʝʜʥʠ ʢʦʨʘʢ ʦʚʝ ʧʨʦʮʝʜʫʨʝ ʿʝ ʦʜʨʝʹʠʚʘˁʝ ʯʚʦʨʘ J ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ 

ʥʘʿʙʣʠʞʝ ʨʝʰʝˁʫ s. ʆʚʘʿ ʢʦʨʘʢ ʿʝ ʧʦʪʨʝʙʘʥ ʢʘʢʦ ʩʝ ʢʦʨʠʩʥʠʢʫ ʥʝ ʙʠ ʧʨʠʢʘʟʘʣʝ ʩʘʤʦ ʢʦʦʨʜʠʥʘʪʝ 

ʪʘʯʢʝ s, ʧʦʰʪʦ ʦʥʝ ʟʘ ˁʝʛʘ ʥʝ ʙʠ ʠʤʘʣʝ ʥʠʢʘʢʘʚ ʧʨʘʢʪʠʯʥʠ ʟʥʘʯʘʿ. ʋʤʝʩʪʦ ʪʦʛʘ, ʢʦʨʠʩʥʠʢʫ ʩʝ 

ʧʨʠʢʘʟʫʿʝ ʢʦʥʢʨʝʪʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʯʚʦʨʘ ɱ, ʧʨʠ ʯʝʤʫ ʪʘʿ ʯʚʦʨ ʤʦʨʘ ʜʘ ʠʩʧʫˁʘʚʘ ʫʩʣʦʚ (4.3). 

 
ὒ ÍÉÎ ὒ ȟὒ ȟὒ .  (4.3) 

ʋ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʫ ʜʘʪʦʤ ʥʘ ʉʣʠʮʠ 4.24, ʯʚʦʨ ʢʦʿʠ ʿʝ ʥʘʿʙʣʠʞʠ ʨʘʟʤʘʪʨʘʥʦʿ ʪʘʯʢʠ s ʿ ʝ ʯʚʦʨ 

2, ʪʘʢʦ ʜʘ ʙʠ ʪʘʿ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʙʠʦ ʧʨʠʢʘʟʘʥ ʢʦʨʠʩʥʠʢʫ. ʇʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʤʨʝʞʝ, 

ʧʦʪʨʝʙʥʦ ʿʝ ʦʜʨʝʜʠʪʠ ʯʚʦʨʦʚʝ ʢʦʿʠ ʩʫ ʥʘʿʙʣʠʞʠ ʥʝ ʿʝʜʥʦʿ, ʚʝ˂ ʜʚʝʤʘ ʪʘʯʢʘʤʘ ʫʟ ʧʦʤʦ˂ ʢʦʿʠʭ ʿʝ 

ʧʨʝʮʠʟʠʨʘʥʦ ʥʝʢʦ ʨʝʰʝˁʝ. ʆʚʦ ʩʝ ʨʘʜʠ ʪʘʢʦ ʰʪʦ ʩʝ ʧʦʩʪʫʧʘʢ ʠʣʫʩʪʨʦʚʘʥ ʠʟʨʘʟʠʤʘ (4.2) ʠ (4.3) 

ʧʦʥʦʚʠ ʟʘ ʦʙʝ ʪʘʯʢʝ. ʏʚʦʨʦʚʠ ʢʦʿʠ ʩʝ ʜʦʙʠʿʫ ʥʘ ʪʘʿ ʥʘʯʠʥ ʩʫ ʦʥʠ ʢʦʿʠ ʩʝ ʧʦʚʝʟʫʿʫ ʥʦʚʠʤ ʚʦʜʦʤ. 

ʋʧʦʪʨʝʙʦʤ ʪʦʛ ʧʨʠʩʪʫʧʘ, ʦʤʦʛʫ˂ʝʥʘ ʿʝ ʧʨʠʤʝʥʘ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʥʘ ʧʨʦʙʣʝʤ ʨʘʟʚʦʿʘ 

ʩʠʩʪʝʤʘ. ɼʘ ʙʠ ʩʝ ʦʜʨʝʜʠʦ ʜʦʧʨʠʥʦʩ ʩʚʘʢʦʛ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ ʫʥʘʧʨʝʹʠʚʘˁʫ ʩʠʩʪʝʤʘ 

ʧʨʝʤʘ ʠʟʘʙʨʘʥʠʤ ʢʨʠʪʝʨʠʿʫʤʠʤʘ, ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʦʜʘʙʨʘʪʠ ʤʝʪʦʜʫ ʧʦʤʦ˂ʫ ʢʦʿʝ ʙʠ ʩʝ ʨʘʜʠʣʠ 

ʧʨʦʨʘʯʫʥʠ ʪʦʢʦʚʘ ʩʥʘʛʘ ʫ ʤʨʝʞʘʤʘ ʦʜ ʠʥʪʝʨʝʩʘ. ɹʠʣʦ ʿʝ ʿʘʩʥʦ ʜʘ DC ʤʝʪʦʜʘ, ʚʝ˂ ʢʦʨʠʰ˂ʝʥʘ ʟʘ 

ʧʨʦʙʣʝʤʝ ʜʫʛʦʨʦʯʥʦʛ ʨʘʟʚʦʿʘ, ʥʠʿʝ ʤʦʛʣʘ ʦʙʝʟʙʝʜʠʪʠ ʜʦʚʦˀʘʥ ʥʠʚʦ ʧʨʝʮʠʟʥʦʩʪʠ ʨʝʟʫʣʪʘʪʘ. ʋ 

ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ ʿʝ ʙʠʣʦ ʦʯʠʛʣʝʜʥʦ ʜʘ ʩʝ ʤʦʨʘʣʦ ʧʨʝ˂ʠ ʥʘ ʿʝʜʥʫ ʦʜ AC ʤʝʪʦʜʘ. ʆʚʘʢʚʝ ʤʝʪʦʜʝ, 

ʧʦʨʝʜ ʪʦʢʦʚʘ ʘʢʪʠʚʥʠʭ ʩʥʘʛʘ, ʦʙʫʭʚʘʪʘʿʫ ʠ ʪʦʢʦʚʝ ʨʝʘʢʪʠʚʥʠʭ ʩʥʘʛʘ ʧʨʝʢʦ ʝʣʝʤʝʥʘʪʘ ʤʨʝʞʝ. ʋ 

ʦʚʝ ʩʚʨʭʝ ʿʝ ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʢʦʨʠʰ˂ʝʥ ɳʫʪʥïʈʘʧʩʦʥʦʚ ʘʣʛʦʨʠʪʘʤ ʧʨʦʨʘʯʫʥʘ ʪʦʢʦʚʘ ʩʥʘʛʘ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʦʛʨʘʥʠʯʝˁʘ ʢʦʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʩʧʨʦʚʦʹʝˁʘ ʧʨʦʨʘʯʫʥʘ ʪʦʢʦʤ 

ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʦʩʪʫʧʢʘ, ʠ ʪʘʿ ʩʢʫʧ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʨʦʰʠʨʠʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʘʿ ʢʦʨʠʰ˂ʝʥ 

ʧʨʠʣʠʢʦʤ ʨʘʟʚʦʿʘ ʪʝʭʥʠʢʝ ʥʘʤʝˁʝʥʝ ʜʫʛʦʨʦʯʥʦʤ ʧʣʘʥʠʨʘˁʫ. ʆʚʦ ʧʨʦʰʠʨʝˁʝ ʩʝ ʧʨʝʚʘʩʭʦʜʥʦ 

ʦʜʥʦʩʠʣʦ ʥʘ ʪʦ ʜʘ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʫʚʘʞʠʪʠ ʯʠˁʝʥʠʮʫ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʫ ʯʚʦʨʦʚʠʤʘ 

ʧʦʜʣʦʞʥʝ ʧʨʦʤʝʥʠ. ʆʜʘʪʣʝ ʿʝ ʙʠʣʦ ʿʘʩʥʦ ʠ ʜʘ ʿʝ ʪʝ ʚʨʝʜʥʦʩʪʠ ʧʦʪʨʝʙʥʦ ʦʜʨʞʘʚʘʪʠ ʫ ʦʜʨʝʹʝʥʠʤ 

ʛʨʘʥʠʮʘʤʘ. ʂʦʨʠʰ˂ʝʥʘ ʦʛʨʘʥʠʯʝˁʘ ʩʝ ʤʦʛʫ ʦʧʠʩʘʪʠ ʩʢʫʧʦʤ ʠʟʨʘʟʘ ʦʜ (4.4ʘ) ʜʦ (4.4ʚ). ʀʟʨʘʟ 

(4.4ʙ) ʦʧʠʩʫʿʝ ʚʝ˂ ʧʦʤʝʥʫʪʦ ʦʛʨʘʥʠʯʝˁʝ ʧʦ ʥʘʧʦʥʫ. ʇʨʝʦʩʪʘʣʘ ʜʚʘ ʦʛʨʘʥʠʯʝˁʘ ʩʫ ʠʜʝʥʪʠʯʥʘ 

ʦʥʠʤʘ ʢʦʨʠʰ˂ʝʥʠʤ ʫ ʤʝʪʦʜʠ ʧʨʝʜʣʦʞʝʥʦʿ ʟʘ ʧʨʦʙʣʝʤʘʪʠʢʫ ʜʫʛʦʨʦʯʥʦʛ ʧʣʘʥʠʨʘˁʘ. 

 
Ὅ Ὅ ȟὍ Ὅ   (4.4ʘ) 

 
ὠ ὠ ὠ ȟ (4.4ʙ) 

 
ὖȟ ὖȟ ὖȟ Ȣ (4.4ʚ) 
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ʋ ʦʛʨʘʥʠʯʝˁʫ ʦʧʠʩʘʥʦʤ ʠʟʨʘʟʦʤ (4.4ʙ) ʿʝ ʩʘ Vi ʦʟʥʘʯʝʥ ʥʘʧʦʥ ʫ ʯʚʦʨʫ i ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ 

ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʇʨʝʦʩʪʘʣʝ ʦʟʥʘʢʝ ʠʤʘʿʫ ʟʥʘʯʝˁʝ ʠʜʝʥʪʠʯʥʦ ʦʥʦʤ ʢʦʿʝ ʩʫ ʠʤʘʣʝ ʫ ʇʦʛʣʘʚˀʫ 

3 ʜʠʩʝʨʪʘʮʠʿʝ, ʦʜʥʦʩʥʦ ʫ ʠʟʨʘʟʠʤʘ (3.19ʘ) ʠ (3.19ʙ). ʐʪʦ ʩʝ ʮʠʢʣʫʩʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʪʠʯʝ, ʪʫ ʙʠ 

ʪʨʝʙʘʣʦ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʠʪʝʨʘʪʠʚʥʠ ʧʦʩʪʫʧʘʢ ʧʨʝʪʨʘʛʝ. ʋ ʩʚʘʢʦʿ ʦʜ G 

ʠʪʝʨʘʮʠʿʘ ʧʦʩʪʫʧʢʘ ʩʝ ʬʦʨʤʠʨʘ ʥʦʚʘ ʧʦʧʫʣʘʮʠʿʘ ʨʝʰʝˁʘ ʚʝʣʠʯʠʥʝ N. ɺʝʣʠʯʠʥʘ ʧʦʧʫʣʘʮʠʿʘ ʠ 

ʙʨʦʿ ʧʦʪʨʝʙʥʠʭ ʠʪʝʨʘʮʠʿʘ ʚʘʨʠʨʘʿʫ ʦʜ ʩʣʫʯʘʿʘ ʜʦ ʩʣʫʯʘʿʘ. ɿʘ ʧʦʪʨʝʙʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʩʚʦʿʝʥʘ ʿʝ 

ʚʝʣʠʯʠʥʘ ʧʦʧʫʣʘʮʠʿʝ ʢʦʿʘ ʫʢˀʫʯʫʿʝ 70 ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ. ʉʚʘʢʦ ʦʜ ˁʠʭ ʙʠ ʤʦʛʣʦ ʜʘ ʙʫʜʝ 

ʧʨʝʜʩʪʘʚˀʝʥʦ ʫ ʩʢʣʘʜʫ ʩʘ ʠʟʨʘʟʦʤ (4.5). ʋ ʦʚʦʤ ʠʟʨʘʟʫ ʿʝ ʩʘ g ʦʙʝʣʝʞʝʥʘ ʠʪʝʨʘʮʠʿʘ ʫ ʢʦʿʦʿ ʿʝ 

ʬʦʨʤʠʨʘʥʦ ʤʦʛʫ˂ʝ ʨʝʰʝˁʝ s, ʜʦʢ ʿʝ ʩʘ n ʦʟʥʘʯʝʥ ʨʝʜʥʠ ʙʨʦʿ ʦʚʦʛ ʨʝʰʝˁʘ ʫ ʧʦʧʫʣʘʮʠʿʠ ʢʦʿʦʿ 

ʧʨʠʧʘʜʘ. ʋʟ ʪʦ, x ʠ y, ʢʘʦ ʰʪʦ ʙʠ ʩʝ ʤʦʛʣʦ ʟʘʢˀʫʯʠʪʠ ʠʟ ʜʘʪʠʭ ʦʧʠʩʘ, ʧʨʝʜʩʪʘʚˀʘʿʫ ʫʧʨʘʚˀʘʯʢʝ 

ʧʨʦʤʝʥˀʠʚʝ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʮʝʩʘ, ʦʜʥʦʩʥʦ ʢʦʦʨʜʠʥʘʪʝ ʪʘʯʘʢʘ ʥʘ ʛʝʦʛʨʘʬʩʢʦʿ ʤʘʧʠ. 

 ί ὼ ȟȟώ ȟȟὼ ȟȟώ ȟȟὲ ρȟςȣὔȢ (4.5) 

ʇʦʩʪʫʧʘʢ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʦʯʠˁʝ ʪʘʢʦ ʰʪʦ ʩʝ ʥʘʩʫʤʠʯʥʦ ʛʝʥʝʨʠʰʝ ʧʦʯʝʪʥʘ ʧʦʧʫʣʘʮʠʿʘ ʟʘʜʘʪʠʭ 

ʜʠʤʝʥʟʠʿʘ, ʧʨʠ ʯʝʤʫ ʿ ʝ ʩʚʘʢʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʨʝʰʝˁʝ ʜʘʪʦ ʫ ʬʦʨʤʠ ʧʨʝʜʩʪʘʚˀʝʥʦʿ ʠʟʨʘʟʦʤ (4.5). 

ʋ ʩʚʘʢʦʿ ʥʘʨʝʜʥʦʿ ʠʪʝʨʘʮʠʿʠ ʩʝ ʟʘ ʩʚʘʢʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʨʝʰʝˁʝ s (ʫ ʦʚʦʿ ʪʝʭʥʠʮʠ ʦʧʪʠʤʠʟʘʮʠʿʝ 

ʧʦʟʥʘʪʦ ʢʘʦ ʮʠˀʥʠ ʚʝʢʪʦʨ) ʬʦʨʤʠʨʘ ʢʦʥʢʫʨʝʥʪʥʦ ʨʝʰʝˁʝ (ʥʘʟʠʚʘ ʩʝ ʠ ʧʨʦʙʥʠ ʚʝʢʪʦʨ). ʇʨʦʮʝʩ 

ʠʟʨʘʜʝ ʧʨʦʙʥʦʛ ʚʝʢʪʦʨʘ ʧʦʯʠˁʝ ʬʦʨʤʠʨʘˁʝʤ ʜʦʥʦʨʩʢʦʛ ʚʝʢʪʦʨʘ. ɽʣʝʤʝʥʪʠ ʜʦʥʦʨʩʢʦʛ ʚʝʢʪʦʨʘ 

ʩʝ ʜʘˀʝ ʢʦʨʠʩʪʝ ʧʨʠ ʛʝʥʝʨʠʩʘˁʫ ʮʠˀʥʦʛ ʚʝʢʪʦʨʘ ʫ ʧʨʦʮʝʩʫ ʧʦʟʥʘʪʦʤ ʧʦʜ ʥʘʟʠʚʦʤ ʤʫʪʘʮʠʿʘ. 

ʇʨʝ ʜʘˀʝʛ ʦʙʿʘʰˁʝˁʘ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʮʠʢʣʫʩʘ, ʪʨʝʙʘ ʧʦʿʘʩʥʠʪʠ ʩʚʘʢʠ ʦʜ ʢʦʨʘʢʘ ʤʫʪʘʮʠʿʝ, ʪʝ 

ʩʝ, ʫ ʪʝ ʩʚʨʭʝ, ʤʦʞʝ ʫʟʝʪʠ ʜʘ ʩʝ ʫ ʥʝʢʦʿ ʠʪʝʨʘʮʠʿʠ g ʨʘʟʤʘʪʨʘ ʮʠˀʥʠ ʚʝʢʪʦʨ ί. ɿʘ ʦʚʦ ʨʝʰʝˁʝ, 

ʨʝʜʥʦʛ ʙʨʦʿʘ n ʫ ʧʦʧʫʣʘʮʠʿʠ, ʜʦʥʦʨʩʢʠ ʚʝʢʪʦʨ ὺ  ʬʦʨʤʠʨʘ ʩʝ ʪʘʢʦ ʰʪʦ ʩʝ, ʥʘ ʧʦʯʝʪʢʫ ʤʫʪʘʮʠʿʝ, 

ʟʘ ʩʚʘʢʠ ʦʜ Q ʝʣʝʤʝʥʘʪʘ ʨʝʰʝˁʘ ʥʘʩʫʤʠʯʥʦ ʙʠʨʘʿʫ ʧʦ ʪʨʠ ʠʥʜʝʢʩʘ ʨʝʰʝˁʘ r. ʋ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ 

ʫʟʝʪʦ ʜʘ ʿʝ Q ʿ ʝʜʥʘʢʦ ʯʝʪʠʨʠ, ʧʦʰʪʦ ʩʝ ʩʚʘʢʦ ʦʜ ʨʝʰʝˁʘ ʩʘʩʪʦʿʠ ʠʟ ʦʚʦʣʠʢʦʛ ʙʨʦʿʘ ʢʦʦʨʜʠʥʘʪʘ. 

ʇʨʠʣʠʢʦʤ ʠʟʙʦʨʘ ʠʥʜʝʢʩʘ r ʩʝ ʫʚʘʞʘʚʘ ʦʛʨʘʥʠʯʝˁʝ ʢʦʿʝ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥʦ ʠʟʨʘʟʦʤ (4.6). ʋ ʦʚʦʤ 

ʦʛʨʘʥʠʯʝˁʫ q ʦʟʥʘʯʘʚʘ ʨʝʜʥʠ ʙʨʦʿ ʢʦʦʨʜʠʥʘʪʝ (ʪʦ ʿʝʩʪ, ʝʣʝʤʝʥʪʘ) ʫ ʧʨʦʙʥʦʤ ʚʝʢʪʦʨʫ. 

 ὶȟ ὶȟ ὶȟ ὲȢ (4.6) 

ʅʘʢʦʥ ʦʚʦʛʘ ʩʝ ʝʣʝʤʝʥʪ q ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʜʦʥʦʨʩʢʦʛ ʚʝʢʪʦʨʘ ὺ  ʨʘʯʫʥʘ ʪʘʢʦ ʰʪʦ ʩʝ ʝʣʝʤʝʥʪʫ q 

ʨʝʰʝˁʘ ʠʥʜʝʢʩʘ r1,q ʜʦʜʘ ʨʘʟʣʠʢʘ ʝʣʝʤʝʥʘʪʘ q ʨʝʰʝˁʘ ʠʥʜʝʢʩʘ r2,q ʠ r3,q, ʧʦʤʥʦʞʝʥʘ ʬʘʢʪʦʨʦʤ 

ʤʫʪʘʮʠʿʝ F. ʆʚʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʠʟʨʘʟʫ (4.7). ɿʘ ʧʦʪʨʝʙʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʫʟʝʪʘ ʿʝ ʚʨʝʜʥʦʩʪ ʬʘʢʪʦʨʘ 

ʤʫʪʘʮʠʿʝ ʿʝʜʥʘʢʘ 0,9. ʆʚʦ ʥʠʿʝ, ʥʠ ʫ ʢʦʤ ʩʣʫʯʘʿʫ, ʫʨʘʹʝʥʦ ʥʘʩʫʤʠʯʥʦ, ʚʝ˂ ʩʭʦʜʥʦ ʟʘʢˀʫʯʮʠʤʘ 

ʠʟʥʝʪʠʤ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʧʦʛʣʘʚˀʫ ʨʘʜʘ [59]. ʅʘʠʤʝ, ʫ [59] ʿʝ ʥʘʚʝʜʝʥʦ ʜʘ ʙʠ ʠʟʥʦʩ ʬʘʢʪʦʨʘ 

ʤʫʪʘʮʠʿʝ ʟʘ ʚʝ˂ʠʥʫ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʠʿʘ ʪʨʝʙʘʣʦ ʜʘ ʣʝʞʠ ʫ ʦʧʩʝʛʫ ʠʟʤʝʹʫ 0,4 ʠ 1. ʇʨʝʚʝʣʠʢʝ 

ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʤʫʪʘʮʠʿʝ ʤʦʛʫ ʫ ʥʝʢʠʤ ʩʠʪʫʘʮʠʿʘʤʘ ʜʦʚʝʩʪʠ ʜʦ ʧʨʝʫʨʘˁʝʥʝ ʢʦʥʚʝʨʛʝʥʮʠʿʝ 

ʧʨʦʮʝʩʘ ʦʧʪʠʤʠʟʘʮʠʿʝ. ʋ ʪʘʢʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʢʘʦ ʨʝʰʝˁʝ ʢʦʨʠʩʥʠʢʫ ʥʝ ʧʨʝʜʣʘʞʝ ʛʣʦʙʘʣʥʠ, ʚʝ˂ 

ʣʦʢʘʣʥʠ ʦʧʪʠʤʫʤ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʥʪʫʠʪʠʚʥʦ ʿʝ ʿʘʩʥʦ ʜʘ ʧʨʝʥʠʩʢʝ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʜʦʚʦʜʝ 

ʜʦ ʪʦʛʘ ʜʘ ʜʦʥʦʨʩʢʠ ʚʝʢʪʦʨʠ ʧʦʩʪʘʿʫ ʛʦʪʦʚʦ ʠʜʝʥʪʠʯʥʝ ʢʦʧʠʿʝ ʧʦʩʪʦʿʝ˂ʠʭ ʨʝʰʝˁʘ. ʇʦʩʪʫʧʘʢ ʩʝ 

ʪʠʤʝ ʙʝʩʧʦʪʨʝʙʥʦ ʧʨʦʜʫʞʘʚʘ. ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʩʚʝ ʥʘʚʝʜʝʥʦ, ʫ ʜʠʩʝʨʪʘʮʠʿʠ ʿʝ ʥʘʯʠˁʝʥ ʠʟʙʦʨ 

ʧʨʝʤʘ ʢʦʤʝ ʿʝ ʬʘʢʪʦʨʫ ʤʫʪʘʮʠʿʝ ʧʨʠʧʠʩʘʥ ʠʟʥʦʩ ʦʜ 0,9. ʂʦʤʧʣʝʪʘʥ ʧʨʦʙʥʠ ʚʝʢʪʦʨ ʩʝ ʬʦʨʤʠʨʘ 

ʫʚʨʰʪʘʚʘˁʝʤ ʩʚʘʢʝ ʦʜ ˁʝʛʦʚʠʭ ʫʧʨʘʚˀʘʯʢʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʩʪʦ. 

 ὺȟ ίȟ πȟωϽίȟ ίȟ Ȣ (4.7) 
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ɸʣʪʝʨʥʘʪʠʚʥʦ, ʨʘʟʤʘʪʨʘʥʘ ʿʝ ʠ ʦʧʮʠʿʘ ʤʦʜʠʬʠʢʘʮʠʿʝ ʜʠʬʝʨʝʥʮʠʿʘʣʥʝ ʝʚʦʣʫʮʠʿʝ ʠʟʣʦʞʝʥʘ ʫ 

ʨʘʜʫ [165], ʪʘʢʦʹʝ ʠʟʨʘʹʝʥʦʤ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠ ˁʝʛʦʚʦʛ ʤʝʥʪʦʨʘ. ʋ ʪʦʤ ʨʘʜʫ 

ʿʝ ʮʠˀ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʦʩʪʫʧʢʘ ʙʠʣʦ ʥʘʣʘʞʝˁʝ ʦʧʪʠʤʘʣʥʝ ʣʦʢʘʮʠʿʝ ʥʘ ʢʦʿʦʿ ʙʠ ʩʝ ʠʟʛʨʘʜʠʣʘ 

ʥʦʚʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʇʨʠʪʦʤ ʩʫ ʫʚʘʞʘʚʘʥʘ ʠ ʦʛʨʘʥʠʯʝˁʘ ʫʩʣʝʜ ʦʜʣʠʢʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʫ 

ʛʝʦʛʨʘʬʩʢʦʤ ʨʝʛʠʦʥʫ ʫ ʢʦʤʝ ʿʝ ʠʟʛʨʘʜˁʘ ʚʝʪʨʦʧʘʨʢʘ ʨʘʟʤʘʪʨʘʥʘ. ʆʚʘʿ ʤʝʪʦʜ ʿʝ ʙʠʦ ʙʘʟʠʨʘʥ ʥʘ 

ʪʦʤʝ ʜʘ ʩʝ, ʫʤʝʩʪʦ ʰʪʦ ʿʝ ʬʘʢʪʦʨʫ ʤʫʪʘʮʠʿʝ ʜʘʪ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʧʨʠʣʠʢʦʤ ʜʝʬʠʥʠʩʘˁʘ ʧʨʦʙʥʦʛ 

ʚʝʢʪʦʨʘ, ʦʚʘʿ ʬʘʢʪʦʨ ʧʦʪʧʫʥʦ ʠʩʢˀʫʯʠ ʠʟ ʢʦʨʘʢʘ ʢʦʿʠ ʧʨʝʪʭʦʜʝ ʜʘˀʠʤ ʬʘʟʘʤʘ ʦʧʪʠʤʠʟʘʮʠʦʥʝ 

ʧʨʦʮʝʜʫʨʝ. ʊʦ ʿʝ ʧʦʩʪʠʛʥʫʪʦ ʪʘʢʦ ʰʪʦ ʿʝ, ʫʤʝʩʪʦ ʧʨʠʤʝʥʦʤ ʠʟʨʘʟʘ (4.6) ʠ (4.7), ʤʫʪʘʮʠʿʘ ʚʨʰʝʥʘ 

ˁʠʭʦʚʠʤ ʠʟʤʝˁʝʥʠʤ ʬʦʨʤʘʤʘ (4.8) ʠ (4.9). ʄʦʜʠʬʠʢʘʮʠʿʘ ʠʟʨʘʟʘ (4.6) ʫ (4.8) ʙʠʣʘ ʿʝ ʨʝʣʘʪʠʚʥʦ 

ʿʝʜʥʦʩʪʘʚʥʘ, ʧʦʰʪʦ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʥʠʿʝ ʧʦʪʨʝʙʥʦ ʜʝʬʠʥʠʩʘʪʠ ʥʦʚʠ ʩʢʫʧ ʦʜ ʪʨʠ 

ʥʘʩʫʤʠʯʥʘ ʨʝʰʝˁʘ ʠʟ ʧʦʧʫʣʘʮʠʿʝ ʟʘ ʩʚʘʢʠ ʦʜ Q ʝʣʝʤʝʥʘʪʘ ʜʦʥʦʨʩʢʦʛ ʚʝʢʪʦʨʘ. ʋʤʝʩʪʦ ʪʦʛʘ ʿʝ 

ʫʟʝʪʦ ʜʘ ʿʝ ʪʘʿ ʩʢʫʧ ʠʩʪʠ ʟʘ ʩʚʝ ʝʣʝʤʝʥʪʝ ʜʦʥʦʨʩʢʦʛ ʚʝʢʪʦʨʘ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʠʟʨʘʟʦʤ (4.8). 

 ὶ ὶ ὶ ὲȢ (4.8) 

ʐʪʦ ʩʝ ʪʠʯʝ ʛʣʘʚʥʝ ʠʟʤʝʥʝ ʢʦʿʘ ʙʠ ʤʦʛʣʘ ʜʠʬʝʨʝʥʮʠʨʘʪʠ ʦʚʘʿ ʥʘʯʠʥ ʧʨʝʪʨʘʛʝ ʧʨʦʩʪʦʨʘ, ʪʨʝʙʘ 

ʠʩʪʘ˂ʠ ʪʦ ʜʘ ʩʝ ʜʦʥʦʨʩʢʠ ʚʝʢʪʦʨ ʦʚʜʝ ʥʠʿʝ ʬʦʨʤʠʨʘʦ ʪʘʢʦ ʰʪʦ ʿʝ ʥʘ ʥʝʢʠ ʝʣʝʤʝʥʪ ʧʨʚʦʛ ʦʜ ʪʨʠ 

ʦʜʘʙʨʘʥʘ ʨʝʰʝˁʘ ʜʦʜʘʚʘʥʘ ʨʘʟʣʠʢʘ ʠʩʪʠʭ ʝʣʝʤʝʥʘʪʘ ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʨʝʰʝˁʘ. ʋʤʝʩʪʦ ʦʚʦʛʘ ʿʝ 

ʜʦʥʦʨʩʢʠ ʚʝʢʪʦʨ ʦʜʨʝʹʠʚʘʥ ʢʘʦ ʪʝʞʠʰʪʝ ʪʨʦʫʛʣʘ ʩʘʯʠˁʝʥʦʛ ʦʜ ʪʨʠ ʨʝʰʝˁʘ ʦʜʘʙʨʘʥʘ ʫ ʩʢʣʘʜʫ 

ʩʘ (4.6). ɿʙʦʛ ʧʨʠʨʦʜʝ ʟʘʜʘʪʢʘ ʨʘʟʚʦʿʘ ʤʨʝʞʝ, ʦʚʘʢʘʚ ʚʝʢʪʦʨ ʿʝ, ʫ ʩʪʚʘʨʠ, ʧʦʜʨʘʟʫʤʝʚʘʦ ʜʚʝ ʪʘʯʢʝ 

ʫ ʧʨʦʩʪʦʨʫ. ʇʨʚʘ ʦʜ ʪʝ ʜʚʝ ʪʘʯʢʝ ʿʝ ʧʨʝʜʩʪʘʚˀʘʣʘ ʪʝʞʠʰʪʝ ʪʨʦʫʛʣʘ ʜʝʬʠʥʠʩʘʥʦʛ ʧʨʚʠʤ ʪʘʯʢʘʤʘ 

ʦʜʘʙʨʘʥʘ ʪʨʠ ʨʝʰʝˁʘ. ɸʥʘʣʦʛʥʦ, ʜʨʫʛʘ ʪʘʯʢʘ ʙʠ ʙʠʣʘ ʦʜʨʝʹʝʥʘ ʢʘʦ ʪʝʞʠʰʪʝ ʪʨʦʫʛʣʘ ʩʘʯʠˁʝʥʦʛ 

ʦʜ ʜʨʫʛʠʭ ʪʘʯʘʢʘ ʠʟʘʙʨʘʥʠʭ ʨʝʰʝˁʘ. ʀʘʢʦ ʩʝ ʦʚʦ ʤʦʞʝ ʫʯʠʥʠʪʠ ʟʙʫˁʫʿʫ˂ʠʤ, ʧʦʩʪʘʿʝ ʣʘʢʰʝ ʟʘ 

ʨʘʟʫʤʝʚʘˁʝ ʫʢʦʣʠʢʦ ʩʝ ʧʨʠʢʘʞʝ ʫ ʬʦʨʤʠ ʠʟʨʘʟʘ ʟʘ ʥʘʣʘʞʝˁʝ ʧʦʣʦʞʘʿʘ ʪʝʞʠʰʪʘ ʪʨʦʫʛʣʘ (4.9). 

 
ὺȟ

ίȟ ίȟ ίȟ

σ
Ȣ 

(4.9) 

ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʦʚʦʛ ʠ ʩʪʘʥʜʘʨʜʥʦʛ ʤʝʪʦʜʘ ʧʨʝʪʨʘʛʝ ʧʨʦʩʪʦʨʘ ʢʦʿʠ ʩʝ ʪʠʧʠʯʥʦ ʢʦʨʠʩʪʠ ʢʘʜʘ ʿʝ 

ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ ʝʚʦʣʫʮʠʿʘ ʠʟʘʙʨʘʥʘ ʢʘʦ ʪʝʭʥʠʢʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʩʝ ʤʦʞʝ ʠ ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟʘʪʠ. 

ʊʦ ʿʝ ʫʨʘʹʝʥʦ ʥʘ ʉʣʠʮʠ 4.25. ʅʘ ʦʚʦʿ ʩʣʠʮʠ ʩʫ ʟʝʣʝʥʦʤ ʙʦʿʦʤ ʦʟʥʘʯʝʥʘ ʨʝʰʝˁʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ 

ʩʝ ʚʨʰʠ ʬʦʨʤʠʨʘˁʝ ʜʦʥʦʨʩʢʦʛ ʚʝʢʪʦʨʘ, ʜʦʢ ʿʝ ʩʘʤ ʜʦʥʦʨʩʢʠ ʚʝʢʪʦʨ ʦʙʝʣʝʞʝʥ ʮʨʚʝʥʦʤ ʙʦʿʦʤ. 

ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʜʘʪʠʤ ʫ [165], ʘʣʪʝʨʥʘʪʠʚʥʠ ʧʨʠʩʪʫʧ ʩʝ ʧʦʢʘʟʘʦ ʢʘʦ ʙʦˀʠ ʫ ʩʣʫʯʘʿʫ ʫ ʢʦʤʝ 

ʿʝ ʨʝʰʝˁʝ ʙʠʣʦ ʠʟʨʘʞʝʥʦ ʿʝʜʥʦʤ ʪʘʯʢʦʤ. ʀʧʘʢ, ʧʨʝʣʠʤʠʥʘʨʥʘ ʪʝʩʪʠʨʘˁʘ ʥʘ ʟʘʜʘʮʠʤʘ ʨʘʟʚʦʿʘ 

ʤʨʝʞʝ ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ ʿʝ ʩʪʘʥʜʘʨʜʘʥ ʤʝʪʦʜ ʧʨʝʪʨʘʛʝ ʥʝ ʩʘʤʦ ʙʨʞʠ ʦʜ ʘʣʪʝʨʥʘʪʠʚʥʦʛ, ʚʝ˂ ʠ ʜʘ 

ʫʚʝʢ ʢʦʥʚʝʨʛʠʨʘ ʧʨʝʤʘ ʛʣʦʙʘʣʥʦ ʦʧʪʠʤʘʣʥʦʤ ʨʝʰʝˁʫ. ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ, ʜʦʥʝʪʘ ʿʝ ʦʜʣʫʢʘ ʜʘ 

ʩʝ ʠʟʨʘʜʘ ʘʥʘʣʠʟʘ ʟʘ ʧʦʪʨʝʙʝ ʜʠʩʝʨʪʘʮʠʿʝ ʥʘʩʪʘʚʠ ʧʨʝʤʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʤ ʧʨʠʩʪʫʧʫ. 

  

ʉʣʠʢʘ 4.25. ʇʨʠʥʮʠʧʠ ʛʝʥʝʨʠʩʘˁʘ ʜʦʥʦʨʩʢʠʭ ʚʝʢʪʦʨʘ. 
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ʅʘʢʦʥ ʰʪʦ ʩʝ ʜʦʥʦʨʩʢʠ ʚʝʢʪʦʨ ʬʦʨʤʠʨʘ, ʧʨʠʩʪʫʧʘ ʩʝ ʜʝʣʫ ʮʠʢʣʫʩʘ ʧʦʟʥʘʪʦʤ ʢʘʦ ʫʢʨʰʪʘˁʝ. 

ʋ ʦʢʚʠʨʫ ˁʝʛʘ ʩʝ ʛʝʥʝʨʠʰʝ ʧʨʦʙʥʠ ʚʝʢʪʦʨ όȟ. ʇʨʦʙʥʠ ʚʝʢʪʦʨ ʩʝ ʦʜʨʝʹʫʿʝ ʪʘʢʦ ʰʪʦ ʩʝ ʟʘ ʩʚʘʢʠ 

ʝʣʝʤʝʥʪ q ʨʝʰʝˁʘ n ʫ ʠʪʝʨʘʮʠʿʠ g ʛʝʥʝʨʠʰʝ ʥʘʩʫʤʠʯʥʠ ʨʝʘʣʥʠ ʙʨʦʿ ὶὥὲὨȟ. ʊʘʿ ʙʨʦʿ ʩʝ ʥʘʣʘʟʠ 

ʫ ʦʧʩʝʛʫ [0,1]. ʇʦʩʣʝ ʪʦʛʘ, ʧʨʦʙʥʠ ʚʝʢʪʦʨ ʩʝ ʜʝʬʠʥʠʰʝ ʧʨʝʤʘ ʠʟʨʘʟʠʤʘ (4.10) ʠ (4.11). 

 

όȟ
ὺȟȟὶὥὲὨȟ ὅὖ

ίȟȟὶὥὲὨȟ ὅὖ
ȟήᶰρȟςȟσȟτȟ (4.10) 

 
ό όȟȟόȟȟόȟȟόȟȟὲ ρȟςȣὔȢ (4.11) 

ʉʘ CP ʿʝ ʦʚʜʝ ʦʟʥʘʯʝʥʘ ʚʝʨʦʚʘʪʥʦ˂ʘ ʫʢʨʰʪʘˁʘ. ʇʦʜ ˁʦʤ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʫʥʘʧʨʝʜ ʜʝʬʠʥʠʩʘʥʠ 

ʨʝʘʣʥʠ ʙʨʦʿ ʠʟ ʦʧʩʝʛʘ [0,1]. ʋ ʘʥʘʣʠʟʘʤʘ ʢʦʿʝ ʩʫ ʚʨʰʝʥʝ ʫʧʦʪʨʝʙʦʤ ʦʚʝ ʤʝʪʦʜʝ ʿʝ ʟʘ ʚʝʨʦʚʘʪʥʦ˂ʫ 

ʫʢʨʰʪʘˁʘ ʫʩʚʦʿʝʥʘ ʚʨʝʜʥʦʩʪ ʦʜ 0,8. ʆʜʣʫʢʘ ʦ ʠʟʙʦʨʫ ʪʝ ʚʨʝʜʥʦʩʪʠ ʿʝ ʜʦʥʝʪʘ ʧʨʝʤʘ ʟʘʢˀʫʯʮʠʤʘ 

ʜʘʪʠʤ ʫ [59]. ʋ ʦʚʦʤ ʨʘʜʫ ʿʝ ʥʘʚʝʜʝʥʦ ʜʘ ʮʝʣʘ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʘʿʝ ʝʬʠʢʘʩʥʠʿʘ ʠʟʙʦʨʦʤ ʚʨʝʜʥʦʩʪʠ 

ʚʝʨʦʚʘʪʥʦ˂ʝ ʫʢʨʰʪʘˁʘ ʢʦʿʝ ʩʫ ʙʣʠʞʝ ʿʝʜʠʥʠʯʥʦʿ, ʥʝʛʦ ʥʫʣʪʦʿ ʚʨʝʜʥʦʩʪʠ. 

ʅʘʢʦʥ ʬʦʨʤʠʨʘˁʘ ʧʨʦʙʥʦʛ ʚʝʢʪʦʨʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʦʜʨʝʜʠʪʠ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ 

ʮʠˀʥʠʭ ʠ ʧʨʦʙʥʠʭ ʚʝʢʪʦʨʘ. ʇʨʚʦʤ ʢʨʠʪʝʨʠʿʫʤʩʢʦʤ ʬʫʥʢʮʠʿʦʤ ʧʨʦʛʣʘʰʝʥ ʿʝ ʫʪʠʮʘʿ ʨʝʰʝˁʘ ʥʘ 

ʤʘʢʩʠʤʠʟʘʮʠʿʫ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʧʨʠʢˀʫʯʝʥʝ ʫ ʥʝʢʦʤ ʦʜ ʯʚʦʨʦʚʘ. ʂʘʦ ʜʨʫʛʘ 

ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʿʝ ʫʩʚʦʿʝʥ ʫʪʠʮʘʿ ʥʝʢʦʛ ʨʝʰʝˁʘ ʥʘ ʩʤʘˁʝˁʝ ʩʥʘʛʝ ʛʫʙʠʪʘʢʘ ʝʥʝʨʛʠʿʝ 

ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ. ʇʦʩʪʫʧʘʢ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ 

ʧʦʯʠˁʝ ʪʘʢʦ ʰʪʦ ʩʝ ʩʠʤʫʣʘʮʠʦʥʠ ʤʦʜʝʣ ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʦʜ ʠʥʪʝʨʝʩʘ ʥʘʜʦʛʨʘʜʠ ʤʦʜʝʣʦʤ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʯʠʿʫ ʿʝ ʠʥʩʪʘʣʠʩʘʥʫ ʩʥʘʛʫ ʧʦʪʨʝʙʥʦ ʤʘʢʩʠʤʘʣʥʦ ʧʦʚʝ˂ʘʪʠ. ʅʘʨʘʚʥʦ, ʧʦʚʝ˂ʘˁʝ 

ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʝ ʥʝ ʩʤʝ ʜʘ ʜʦʚʝʜʝ ʥʠ ʜʦ ʧʨʦʙʣʝʤʘ ʫ ʧʨʝʥʦʩʥʦʿ ʤʨʝʞʠ, ʥʠ ʜʦ ʦʛʨʘʥʠʯʘʚʘˁʘ ʩʥʘʛʝ 

ʝʣʝʢʪʨʘʥʝ. ʂʘʦ ʘʣʘʪ ʟʘ ʩʠʩʪʝʤʩʢʝ ʘʥʘʣʠʟʝ ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ ʫʩʚʦʿʝʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ 

ʙʠʙʣʠʦʪʝʢʘ ʧʨʦʛʨʘʤʩʢʦʛ ʧʘʢʝʪʘ MATLAB  ʧʦʜ ʥʘʟʠʚʦʤ MATPOWER. ʊʘ ʙʠʙʣʠʦʪʝʢʘ ʫʢˀʫʯʫʿʝ 

ʚʝʣʠʢʠ ʙʨʦʿ ʫʛʨʘʹʝʥʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʨʘʟʣʠʯʠʪʝ ʩʠʩʪʝʤʩʢʝ ʧʨʦʨʘʯʫʥʝ ʠ ʘʥʘʣʠʟʝ. 

ʆʜ ʦʚʠʭ ʬʫʥʢʮʠʿʘ, ʟʘ ʩʚʨʭʝ ʜʠʩʝʨʪʘʮʠʿʝ ʩʫ ʧʦʩʝʙʥʦ ʢʦʨʠʩʥʝ ʙʠʣʝ ʦʥʝ ʢʦʿʠʤʘ ʩʝ ʧʦʢʨʝ˂ʝ ʠʟʨʘʜʘ 

ʧʨʦʨʘʯʫʥʘ ʪʦʢʦʚʘ ʩʥʘʛʘ ʠ ʧʨʦʨʘʯʫʥʘ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ. ʇʦʨʝʜ ʪʦʛʘ, ʦʚʘʿ ʧʘʢʝʪ ʩʘʜʨʞʠ 

ʠ ʧʨʠʢʘʟ ʨʝʟʫʣʪʘʪʘ ʢʦʿʠ ʿʝ ʧʨʠʣʘʛʦʹʝʥ ʧʦʪʨʝʙʘʤʘ ʢʦʨʠʩʥʠʢʘ, ʪʝ ʜʦʟʚʦˀʘʚʘ ʿʝʜʥʦʩʪʘʚʘʥ ʧʨʝʛʣʝʜ 

ʨʝʣʝʚʘʥʪʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʩʠʩʪʝʤʘ. ʋ ʦʚʘʢʚʝ ʧʘʨʘʤʝʪʨʝ ʩʧʘʜʘʿʫ ʦʧʪʝʨʝ˂ʝˁʘ ʩʚʘʢʦʛ ʚʦʜʘ ʫ ʤʨʝʞʠ, 

ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʫ ʩʚʘʢʦʤ ʯʚʦʨʫ ʠ ʩʥʘʛʝ ʢʦʿʠʤʘ ʩʫ ʘʥʛʘʞʦʚʘʥʠ ʛʝʥʝʨʘʪʦʨʩʢʠ ʢʘʧʘʮʠʪʝʪʠ. ʀʟ 

ʦʚʦʛʘ ʿʝ ʚʝʦʤʘ ʿʝʜʥʦʩʪʘʚʥʦ ʫʦʯʠʪʠ ʙʠʣʦ ʢʘʢʚʝ ʥʝʧʨʘʚʠʣʥʦʩʪʠ ʫ ʨʘʜʫ ʩʠʩʪʝʤʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ 

ʨʘʜʥʦʤ ʨʝʞʠʤʫ. ʇʦʨʝʜ ʪʦʛʘ, ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢˀʫʯʫʿʫ ʠ ʘʢʪʠʚʥʝ ʩʥʘʛʝ ʛʫʙʠʪʘʢʘ ʫ ʤʨʝʞʠ, 

ʰʪʦ ʟʥʘʯʘʿʥʦ ʦʣʘʢʰʘʚʘ ʠʟʜʚʘʿʘˁʝ ʚʨʝʜʥʦʩʪʠ ʜʨʫʛʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʦʧʪʠʤʠʟʘʮʠʿʝ. 

ʇʨʦʮʝʩ ʠʟʨʘʯʫʥʘʚʘˁʘ ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʠʥʢʮʠʿʝ (ʤʘʢʩʠʤʠʟʘʮʠʿʘ ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʢʦʿʘ 

ʩʝ ʧʨʠʢˀʫʯʫʿʝ ʥʘ ʤʨʝʞʫ) ʦʙʫʭʚʘʪʘ ʧʝʪ ʢʦʨʘʢʘ ʢʦʿʠ ʩʝ ʤʦʛʫ ʚʠʜʝʪʠ ʫ ʥʘʩʪʘʚʢʫ: 

1) ʇʦʰʪʦ ʨʝʰʝˁʝ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʙʣʝʤʘ ʧʦʜʨʘʟʫʤʝʚʘ ʠʟʛʨʘʜˁʫ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ ʫ 

ʤʨʝʞʠ, ʥʘ ʧʦʯʝʪʢʫ ʪʨʝʙʘ ʥʘʜʦʛʨʘʜʠʪʠ ʦʩʥʦʚʥʠ ʤʦʜʝʣ ʦʚʝ ʤʨʝʞʝ ʤʦʜʝʣʦʤ ʧʨʝʜʣʦʞʝʥʦʛ 

ʜʘʣʝʢʦʚʦʜʘ. ʊʝʭʥʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʨʘʯʫʥʘʿʫ ʩʝ ʥʘ ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʜʥʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʚʦʿʝʥʠʭ ʧʨʦʚʦʜʥʠʢʘ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʦ ʫʨʘʜʠʣʦ, ʩʪʘʥʜʘʨʜʥʠ ʿʝʜʠʥʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ ʪʠʭ ʧʨʦʚʦʜʥʠʢʘ ʤʥʦʞʝ ʩʝ ʧʨʦʮʝˁʝʥʦʤ ʜʫʞʠʥʦʤ ʪʨʘʩʝ ʜʘʣʝʢʦʚʦʜʘ. ɼʫʞʠʥʘ 

ʪʝ ʪʨʘʩʝ ʩʝ ʧʨʦʮʝˁʫʿʝ ʧʦʩʪʫʧʢʦʤ ʢʦʿʠ ʿʝ ʦʧʠʩʘʥ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 4.2. 
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2) ʋʩʣʦʚʝ ʨʘʜʘ ʩʠʩʪʝʤʘ (ʨʘʩʧʦʣʦʞʠʚʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ, ʩʥʘʛʘ ʧʦʪʨʦʰˁʝ, ʧʨʝʥʦʩʥʠ 

ʢʘʧʘʮʠʪʝʪʠ ʜʘʣʝʢʦʚʦʜʘ) ʪʨʝʙʘ ʧʦʜʝʩʠʪʠ ʪʘʢʦ ʜʘ ʦʜʛʦʚʘʨʘʿʫ ʟʠʤʩʢʦʤ ʤʘʢʩʠʤʫʤʫ. ʇʦʪʦʤ 

ʩʝ ʨʘʯʫʥʘ ʥʘʿʚʝ˂ʘ ʩʥʘʛʘ ʢʦʿʦʤ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʦʜ ʠʥʪʝʨʝʩʘ ʤʦʞʝ ʜʘ ʛʝʥʝʨʠʰʝ ʝʥʝʨʛʠʿʫ 

ʙʝʟ ʠʟʘʟʠʚʘˁʘ ʧʨʦʙʣʝʤʘ ʫ ʩʠʩʪʝʤʫ. ʇʦ ʩʧʝʮʠʬʠʢʘʮʠʿʘʤʘ ʜʘʪʠʤ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 4.3, ʦʚʦ 

ʦʜʛʦʚʘʨʘ ʠʥʩʪʘʣʠʩʘʥʦʿ ʩʥʘʟʠ ʦʚʘʢʚʝ ʝʣʝʢʪʨʘʥʝ. ʄʘʢʩʠʤʘʣʥʘ ʩʥʘʛʘ ʨʘʜʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʟʘ ʘʥʘʣʠʟʠʨʘʥʠ ʤʦʜʝʣ ʩʝ ʦʜʨʝʹʫʿʝ ʧʨʦʨʘʯʫʥʦʤ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ. ɼʝʪʘˀʘʥ ʦʧʠʩ 

ʦʚʦʛ ʧʨʦʨʘʯʫʥʘ ʤʦʞʝ ʩʝ ʧʨʦʥʘ˂ʠ ʫ [166]. ʆʚʜʝ ʿʝ ʟʘ ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ ʧʨʦʨʘʯʫʥʘ 

ʦʜʘʙʨʘʥʘ ʤʠʥʠʤʠʟʘʮʠʿʘ ʪʨʦʰʢʦʚʘ ʧʨʦʠʟʚʦʜˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʫʟ ʧʨʝʪʧʦʩʪʘʚʢʫ ʜʘ 

ʿʝ ʮʝʥʘ ʧʨʦʠʟʚʦʜˁʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘʤʘ ʥʠʞʘ ʦʜ ʢʦʥʢʫʨʝʥʮʠʿʝ. ʀʟ 

ʪʦʛ ʨʘʟʣʦʛʘ, ʧʨʦʨʘʯʫʥ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʘʥʛʘʞʫʿʝ ʩʥʘʛʦʤ ʢʦʿʘ ʿʝ 

ʿʝʜʥʘʢʘ ʤʘʢʩʠʤʘʣʥʦʿ ʩʥʘʟʠ ʧʨʠ ʢʦʿʦʿ ʩʫ ʫʩʣʦʚʠ (4.4ʘ) ʜʦ (4.4ʚ) ʠ ʜʘˀʝ ʠʩʧʫˁʝʥʠ. 

3) ʅʘʨʝʜʥʠ ʢʦʨʘʢ ʧʦʜʨʘʟʫʤʝʚʘ ʩʧʨʦʚʦʹʝˁʝ N-1 ʘʥʘʣʠʟʝ ʩʠʛʫʨʥʦʩʪʠ. ʋ ʦʢʚʠʨʫ ʦʚʝ ʘʥʘʣʠʟʝ 

ʩʝ ʨʘʟʤʘʪʨʘ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪ ʩʚʘʢʦʛ ʜʘʣʝʢʦʚʦʜʘ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʫ ʧʨʝʜʤʝʪʥʦʤ ʜʝʣʫ 

ʤʨʝʞʝ. ɿʘ ʩʚʘʢʦ ʥʦʚʦ ʩʪʘˁʝ ʤʨʝʞʝ ʢʦʿʝ ʿʝ ʫʟʨʦʢʦʚʘʥʦ ʠʩʧʘʜʦʤ ʥʝʢʦʛ ʝʣʝʤʝʥʪʘ, ʩʧʨʦʚʦʜʠ 

ʩʝ ʧʦʩʪʫʧʘʢ ʦʧʠʩʘʥ ʫ ʪʘʯʢʠ 2). ʇʨʝʤʘ ʪʦʤʝ ʩʝ ʟʘ ʩʚʘʢʫ ʦʜ ʪʦʧʦʣʦʛʠʿʘ ʜʦʙʠʿʘ ʤʘʢʩʠʤʘʣʥʘ 

ʚʨʝʜʥʦʩʪ ʩʥʘʛʝ ʢʦʿʦʤ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʤʦʞʝ ʙʝʟʙʝʜʥʦ ʜʘ ʧʣʘʩʠʨʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ ʫ 

ʤʨʝʞʫ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ ʧʨʦʨʘʯʫʥʘ ʩʝ ʬʦʨʤʠʨʘ ʩʢʫʧ ʤʘʢʩʠʤʘʣʥʠʭ ʩʥʘʛʘ ʧʨʦʠʟʚʦʜˁʝ ʦʚʝ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ. ʂʘʦ ʢʦʥʘʯʥʠ ʨʝʟʫʣʪʘʪ ʩʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʠʟʘ ʫʩʚʘʿʘ ʩʝ ʤʠʥʠʤʘʣʥʘ ʩʥʘʛʘ 

ʠʟ ʢʨʝʠʨʘʥʦʛ ʩʢʫʧʘ. ʂʘʢʦ ʿʝ ʨʘʥʠʿʝ ʠ ʨʝʯʝʥʦ, ʫ ʦʚʦʤ ʨʘʜʥʦʤ ʨʝʞʠʤʫ ʩʝ ʩʤʘʪʨʘ ʜʘ ʿʝ ʩʥʘʛʘ 

ʧʨʦʠʟʚʦʜˁʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʿʝʜʥʘʢʘ ˁʝʥʦʿ ʠʥʩʪʘʣʠʩʘʥʦʿ ʩʥʘʟʠ. ʆʚʠʤ ʧʦʩʪʫʧʢʦʤ ʩʝ ʪʘʢʦ 

ʜʦʙʠʿʘ ʠ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʢʦʿʫ ʙʠ ʩʠʩʪʝʤ ʤʦʛʘʦ ʧʦʜʥʝʪʠ ʫ ʟʠʤʩʢʦʤ ʤʘʢʩʠʤʫʤʫ. 

4) ɿʘ ʨʝʞʠʤʝ ʣʝʪˁʝʛ ʤʘʢʩʠʤʫʤʘ ʠ ʤʠʥʠʤʫʤʘ ʧʦʥʘʚˀʘ ʩʝ ʧʨʦʮʝʜʫʨʘ ʜʝʬʠʥʠʩʘʥʘ ʢʦʨʘʮʠʤʘ 

2) ʠ 3). ɿʘ ʦʚʝ ʨʘʜʥʝ ʨʝʞʠʤʝ ʥʠʿʝ ʦʧʨʘʚʜʘʥʦ ʧʦʠʩʪʦʚʝʪʠʪʠ ʜʦʟʚʦˀʝʥʫ ʩʥʘʛʫ ʛʝʥʝʨʠʩʘˁʘ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʠ ˁʝʥʫ ʠʥʩʪʘʣʠʩʘʥʫ ʩʥʘʛʫ. ʅʘʿʚʝ˂ʘ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ 

ʟʘ ʥʝʢʠ ʦʜ ʦʚʘ ʜʚʘ ʨʘʜʥʘ ʨʝʞʠʤʘ ʩʝ ʨʘʯʫʥʘ ʜʝˀʝˁʝʤ ʤʘʢʩʠʤʘʣʥʝ ʩʥʘʛʝ ʛʝʥʝʨʠʩʘˁʘ ʢʦʿʘ 

ʩʝ ʜʦʙʠʿʝ ʟʘ ʪʘʿ ʨʘʜʥʠ ʨʝʞʠʤ ʦʜʛʦʚʘʨʘʿʫ˂ʦʤ ʧʨʦʮʝʥʪʫʘʣʥʦʤ ʚʨʝʜʥʦʰ˂ʫ. ʇʨʦʮʝʥʪʫʘʣʥʝ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʢʘʣʠʨʘˁʝ ʩʥʘʛʘ ʩʫ ʥʘʚʝʜʝʥʝ ʫ ʦʧʠʩʠʤʘ ʨʝʞʠʤʘ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 4.3. 

5) ʀʟʥʦʩ ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʩʝ ʦʜʨʝʹʫʿʝ ʢʘʦ ʤʠʥʠʤʫʤ ʩʢʫʧʘ ʢʦʿʠ ʿʝ ʩʘʯʠˁʝʥ ʦʜ 

ʪʨʠ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ, ʠʟʨʘʯʫʥʘʪʝ ʫ ʢʦʨʘʮʠʤʘ 2), 3) ʠ 4). 

ʇʨʠʣʠʢʦʤ ʜʝʬʠʥʠʩʘˁʘ ʦʚʦʛ ʧʦʩʪʫʧʢʘ, ʫʩʚʦʿʝʥ ʿʝ ʧʨʠʩʪʫʧ ʧʨʝʤʘ ʢʦʤʝ ʙʠ ʩʥʘʛʫ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ 

ʪʨʝʙʘʣʦ ʜʝʬʠʥʠʩʘʪʠ ʪʘʢʦ ʜʘ ʥʠ ʫ ʿʝʜʥʦʤ ʦʜ ʩʝʣʝʢʪʦʚʘʥʠʭ ʨʘʜʥʠʭ ʨʝʞʠʤʘ, ʥʠ ʧʨʠ ʿʝʜʥʦʤ ʠʩʧʘʜʫ 

ʝʣʝʤʝʥʪʘ ʜʦ ʢʦʛ ʙʠ ʤʦʛʣʦ ʜʦ˂ʠ, ˁʝʥʘ ʧʨʦʠʟʚʦʜˁʘ ʥʝ ʜʦʚʝʜʝ ʥʠ ʜʦ ʢʘʢʚʠʭ ʧʨʦʙʣʝʤʘ ʫ ʩʠʩʪʝʤʫ. 

ʅʘʚʝʜʝʥʠ ʢʦʨʘʮʠ ʙʠ ʩʝ ʤʦʛʣʠ ʩʫʤʠʨʘʪʠ ʠʟʨʘʟʦʤ (4.12), ʫ ʢʦʤʝ ʿʝ ʩʘ K1 ʦʟʥʘʯʝʥʘ ʚʨʝʜʥʦʩʪ ʧʨʚʝ 

ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʟʘ ʨʝʰʝˁʝ n ʠʟ ʠʪʝʨʘʮʠʿʝ g. ʋʟ ʪʦ, PinstVE ʦʟʥʘʯʘʚʘ ʠʥʩʪʘʣʠʩʘʥʫ ʩʥʘʛʫ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʟʘ ʢʦʿʫ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʙʠ ʩʝ ʤʦʛʣʘ ʧʨʠʢˀʫʯʠʪʠ ʥʘʢʦʥ ʨʝʘʣʠʟʘʮʠʿʝ ʪʦʛ ʨʝʰʝˁʘ. 

 
ὑȟ ÍÉÎὖ ȟὖ ȟὖ Ȣ (4.12) 

ʀʟʨʘʯʫʥʘʚʘˁʝ ʜʨʫʛʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʟʘ ʥʝʢʦ ʨʝʰʝˁʝ ʧʦʯʠˁʝ ʦʜʨʝʹʠʚʘˁʝʤ ʛʫʙʠʪʘʢʘ 

ʝʥʝʨʛʠʿʝ ʫ ʤʨʝʞʠ ʫ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ ʧʨʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʨʘʟʤʘʪʨʘʥʦʛ ʨʝʰʝˁʘ. ɿʘ 

ʩʚʨʭʝ ʦʚʦʛ ʧʨʦʨʘʯʫʥʘ, ʫʟʠʤʘ ʩʝ ʜʘ ʿʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʘʥʛʘʞʦʚʘʥʘ ʩʥʘʛʦʤ ʿʝʜʥʘʢʦʤ ʤʘʢʩʠʤʘʣʥʦʿ 

ʩʥʘʟʠ ʧʨʠ ʢʦʿʦʿ ʥʝ ʜʦʣʘʟʠ ʥʠ ʜʦ ʢʘʢʚʠʭ ʧʨʦʙʣʝʤʘ ʫ ʤʨʝʞʠ ʧʨʝ ʙʠʣʦ ʢʘʢʚʦʛ ˁʝʥʦʛ ʦʿʘʯʘˁʘ. 
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ʅʘʢʦʥ ʪʦʛʘ, ʨʘʯʫʥʘ ʩʝ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʫ ʤʨʝʞʠ ʟʘ ʩʠʪʫʘʮʠʿʫ ʫ ʢʦʿʦʿ ʨʘʟʤʘʪʨʘʥʦ ʨʝʰʝˁʝ ʧʦʩʪʦʿʠ. 

ʉʥʘʛʘ ʘʥʛʘʞʦʚʘˁʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʩʝ ʫ ʦʚʦʤ ʢʦʨʘʢʫ ʧʦʜʠʞʝ ʥʘ ʚʨʝʜʥʦʩʪ ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ 

ʬʫʥʢʮʠʿʝ ʟʘ ʦʚʦ ʨʝʰʝˁʝ. ʇʦʪʦʤ ʩʝ ʧʨʝʣʘʟʠ ʥʘ ʨʘʯʫʥʘˁʝ ʜʨʫʛʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ. ʊʦ ʩʝ 

ʨʘʜʠ ʪʘʢʦ ʰʪʦ ʩʝ ʩʥʘʛʝ ʛʫʙʠʪʘʢʘ ʫ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ ʨʘʯʫʥʘʿʫ ʟʘ ʦʩʥʦʚʥʠ ʩʣʫʯʘʿ (ʧʨʝ 

ʠʟʛʨʘʜˁʝ ʨʘʟʤʘʪʨʘʥʦʛ ʦʿʘʯʘˁʘ) ʠ ʟʘ ʩʣʫʯʘʿ ʥʘʢʦʥ ʰʪʦ ʩʝ ʦʿʘʯʘˁʝ ʠʟʛʨʘʜʠ. ʆʜʫʟʠʤʘˁʝʤ ʦʚʝ ʜʚʝ 

ʩʥʘʛʝ, ʜʦʙʠʿʘ ʩʝ ʜʨʫʛʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ. ʆʚʦ ʿʝ ʜʘʪʦ ʫ ʬʦʨʤʠ ʠʟʨʘʟʘ (4.13). ʋ ʪʦʤ ʠʟʨʘʟʫ 

ʿʝ ʩʘ Ploss-0 ʦʟʥʘʯʝʥʘ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʠʟʨʘʯʫʥʘʪʘ ʟʘ ʩʣʫʯʘʿ ʧʨʝ ʠʟʛʨʘʜˁʝ ʨʝʰʝˁʘ, ʜʦʢ ʿʝ ʩʘ Ploss-n 

ʦʙʝʣʝʞʝʥʘ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʠʟʨʘʯʫʥʘʪʘ ʟʘ ʩʠʪʫʘʮʠʿʫ ʫ ʢʦʿʦʿ ʿʝ ʨʝʰʝˁʝ ʧʫʰʪʝʥʦ ʫ ʧʦʛʦʥ. 

 ὑȟ ὖ ὖ Ȣ (4.13) 

ʅʘ ʉʣʠʮʠ 4.26 ʧʨʠʢʘʟʘʥ ʿʝ ʙʣʦʢ ʜʠʿʘʛʨʘʤ ʧʨʦʮʝʩʘ ʠʟʨʘʯʫʥʘʚʘˁʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. ʅʘ 

ʦʚʦʤ ʜʠʿʘʛʨʘʤʫ ʿʝ ʩʘ Reg ʦʟʥʘʯʝʥ ʨʘʜʥʠ ʨʝʞʠʤ ʢʦʿʠ ʩʝ ʪʨʝʥʫʪʥʦ ʘʥʘʣʠʟʠʨʘ ʫ ʧʦʩʪʫʧʢʫ, ʜʦʢ ʿʝ 

ʩʢʨʘ˂ʝʥʠʮʘ OPF (Optimal Power Flow) ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʧʨʦʨʘʯʫʥ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ. ʂʘʦ 

ʰʪʦ ʿʝ ʠ ʧʨʠʢʘʟʘʥʦ, ʘʥʘʣʠʟʝ ʢʦʿʠʤʘ ʩʝ ʦʜʨʝʹʫʿʝ ʧʨʚʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʩʧʨʦʚʦʜʝ ʩʝ ʿʝʜʥʘ 

ʟʘ ʜʨʫʛʦʤ, ʧʦ ʨʘʜʥʠʤ ʨʝʞʠʤʠʤʘ. ʊʘʢʦ ʩʝ ʩʘ ʧʨʦʨʘʯʫʥʠʤʘ ʟʘ ʣʝʪˁʠ ʤʘʢʩʠʤʫʤ ʟʘʧʦʯʠˁʝ ʥʘʢʦʥ 

ʟʘʚʨʰʝʪʢʘ ʘʥʘʣʠʟʘ ʟʘ ʟʠʤʩʢʠ ʤʘʢʩʠʤʫʤ. ʉʣʠʯʥʦ, ʘʥʘʣʠʟʝ ʟʘ ʣʝʪˁʠ ʤʠʥʠʤʫʤ ʦʪʧʦʯʠˁʫ ʪʝʢ ʢʘʜʘ 

ʩʝ ʟʘʚʨʰʝ ʧʨʦʨʘʯʫʥʠ ʟʘ ʨʝʞʠʤ ʣʝʪˁʝʛ ʤʘʢʩʠʤʫʤʘ. ʅʘʢʦʥ ʰʪʦ ʩʝ ʟʘʚʨʰʝ ʠ ʧʨʦʨʘʯʫʥʠ ʟʘ ʨʝʞʠʤ 

ʣʝʪˁʝʛ ʤʠʥʠʤʫʤʘ, ʧʨʝʣʘʟʠ ʩʝ ʥʘ ʜʝʦ ʧʨʦʮʝʩʘ ʫ ʢʦʤʝ ʩʝ ʦʜʨʝʹʫʿʝ ʜʨʫʛʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ. 

  

ʉʣʠʢʘ 4.26. ɹʣʦʢ ʜʠʿʘʛʨʘʤ ʠʟʨʘʯʫʥʘʚʘˁʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. 
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ʅʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʨʘʯʫʥʘˁʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʥʝʢʦ ʨʝʰʝˁʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʩʧʨʦʚʝʩʪʠ 

ʥʦʨʤʘʣʠʟʘʮʠʿʫ ʢʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʘ ʨʘʚʥʦʧʨʘʚʥʦʩʪ ʧʨʠʣʠʢʦʤ ʦʜʘʙʠʨʘ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ. 

Tʦ ʿʝ ʥʝʦʧʭʦʜʥʦ ʟʘʪʦ ʰʪʦ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ, ʠʘʢʦ ʦʙʝ ʠʟʨʘʞʝʥʝ ʫ MW, ʤʦʛʫ 

ʧʨʠʧʘʜʘʪʠ ʨʘʟʣʠʯʠʪʠʤ ʦʧʩʝʟʠʤʘ. ʊʘʢʦ ʩʝ ʚʨʝʜʥʦʩʪ ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʠʟʨʘʞʘʚʘ ʫ 

ʩʪʦʪʠʥʘʤʘ MW, ʜʦʢ ʩʝ ʜʨʫʛʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʤʝʨʠ ʫ ʜʝʩʝʪʠʥʘʤʘ MW. ɸʢʦ ʩʝ ʢʦʨʠʩʪʝ 

ʘʧʩʦʣʫʪʥʝ ʚʨʝʜʥʦʩʪʠ ʬʫʥʢʮʠʿʘ, ʧʨʚʘ ˂ʝ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʨʠʦʨʠʪʝʪʝ ʢʦʨʠʩʥʠʢʘ, ʠʤʘʪʠ ʜʘʣʝʢʦ 

ʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʦʜʘʙʠʨ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ ʦʜ ʜʨʫʛʝ. ʂʘʢʦ ʙʠ ʩʝ ʦʚʦ ʠʟʙʝʛʣʦ, ʥʦʨʤʘʣʠʟʘʮʠʿʦʤ 

ʩʝ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʩʚʦʜʝ ʥʘ ʦʧʩʝʛ [0,1]. ɺʨʝʜʥʦʩʪ ʙʣʠʞʘ ʿʝʜʠʥʠʮʠ ʟʥʘʯʠ 

ʙʦˀʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʝʰʝˁʘ. ʅʦʨʤʘʣʠʟʦʚʘʥʠ ʠʟʥʦʩ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ f ʟʘ ʨʝʰʝˁʝ n ʠʟ 

ʠʪʝʨʘʮʠʿʝ g ʩʝ ʨʘʯʫʥʘ ʫ ʩʢʣʘʜʫ ʩʘ ʠʟʨʘʟʦʤ (4.14), ʜʦʙʠʿʝʥʠʤ ʘʜʘʧʪʘʮʠʿʦʤ ʧʨʠʥʮʠʧʘ ʠʟ [167]. 

 
ὔὑȟ

ὑȟ  ὈώίὸέὴὭὧ

ὟὸέὴὭὧ  ὈώίὸέὴὭὧ
Ȣ (4.14) 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʿʝ ʧʦʪʨʝʙʥʦ ʦʩʚʨʥʫʪʠ ʩʝ ʠ ʥʘ ʦʟʥʘʢʝ Utopicf ʠ Dystopicf ʠʟ ʛʦʨˁʝʛ ʠʟʨʘʟʘ. ʆʚʜʝ 

ʿʝ, ʧʨʝ ʩʚʝʛʘ, ʧʦʪʨʝʙʥʦ ʧʦʿʘʩʥʠʪʠ ʜʘ ʦʥʝ ʦʙʝʣʝʞʘʚʘʿʫ ʪʟʚ. ʫʪʦʧʠʿʩʢʦ ʠ ʜʠʩʪʦʧʠʿʩʢʦ ʨʝʰʝˁʝ ʟʘ 

ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ f. ʋʧʨʦʰ˂ʝʥʦ, ʦʚʦ ʩʫ ʥʘʿʚʝ˂ʘ ʠ ʥʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʢʦʿʝ ʩʝ ʤʦʛʫ ʜʦʙʠʪʠ 

ʟʘ ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ f. ʇʘʨʦʚʘ ʫʪʦʧʠʿʩʢʠʭ ʠ ʜʠʩʪʦʧʠʿʩʢʠʭ ʨʝʰʝˁʘ ʫ ʦʧʪʠʤʠʟʘʮʠʦʥʦʤ 

ʧʨʦʙʣʝʤʫ ʠʤʘ ʪʦʣʠʢʦ ʢʦʣʠʢʦ ʠʤʘ ʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʫ ʪʦʤ ʧʨʦʙʣʝʤʫ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ, 

ʪʘʿ ʙʨʦʿ ʿʝ ʿʝʜʥʘʢ ʜʚʘ. ʆʜʨʝʹʠʚʘˁʝ ʦʚʠʭ ʝʢʩʪʨʝʤʫʤʘ ʨʝʰʝˁʘ ʩʝ ʦʙʘʚˀʘ ʩʘʤʦ ʥʘ ʧʦʯʝʪʢʫ ʧʨʦʮʝʩʘ 

ʦʧʪʠʤʠʟʘʮʠʿʝ. ɼʘ ʙʠ ʩʝ ʦʜʨʝʜʠʣʘ ʫʪʦʧʠʿʩʢʘ ʠ ʜʠʩʪʦʧʠʿʩʢʘ ʨʝʰʝˁʘ ʧʨʝʤʘ ʧʨʚʦʿ ʢʨʠʪʝʨʠʿʫʤʩʢʦʿ 

ʬʫʥʢʮʠʿʠ, ʧʨʦʙʣʝʤ ʩʝ ʪʨʝʪʠʨʘ ʢʘʦ ʿʝʜʥʦʢʨʠʪʝʨʠʿʫʤʩʢʠ. ʈʝʰʝˁʘ ʪʘʢʚʦʛ ʧʨʦʙʣʝʤʘ ʩʝ ʝʚʘʣʫʠʨʘʿʫ 

ʠʩʢˀʫʯʠʚʦ ʧʨʝʤʘ ʠʟʨʘʟʫ (4.12). ʂʘʜʘ ʩʝ ʦʜʨʝʜʝ ʨʝʰʝˁʘ ʟʘ ʢʦʿʘ ʩʝ ʜʦʙʠʿʘʿʫ ʥʘʿʚʝ˂ʝ ʠ ʥʘʿʤʘˁʝ 

ʚʨʝʜʥʦʩʪʠ ʪʦʛ ʠʟʨʘʟʘ, ʠʜʝʥʪʠʬʠʢʦʚʘʥʘ ʨʝʰʝˁʘ ʩʝ ʯʫʚʘʿʫ ʢʘʦ ʝʢʩʪʨʝʤʥʘ ʨʝʰʝˁʘ ʢʦʿʘ ʦʜʛʦʚʘʨʘʿʫ 

ʧʨʚʦ ʿʢʨʠʪʝʨʠʿʫʤʩʢʦ ʿʬʫʥʢʮʠʿʠ. ɿʘ ʜʨʫʛʫ ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ ʩʝ ʢʦʨʠʩʪʠ ʩʢʦʨʦ ʠʜʝʥʪʠʯʘʥ 

ʧʦʩʪʫʧʘʢ, ʩ ʪʠʤ ʰʪʦ ʩʝ ʝʢʩʪʨʝʤʫʤʠ ʨʝʰʝˁʘ ʦʜʨʝʹʫʿʫ ʧʦ ʠʟʨʘʟʫ (4.13). ʅʘʢʦʥ ʥʦʨʤʘʣʠʟʘʮʠʿʝ 

ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʧʨʝʤʘ ʠʟʨʘʟʫ (4.14), ʦʜʨʝʹʫʿʝ ʩʝ ʠ ʢʦʥʘʯʥʘ ʚʨʝʜʥʦʩʪ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ 

ʨʝʰʝˁʘ (ὑ ) ʫʧʦʪʨʝʙʦʤ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ (wf). ɿʙʠʨ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ ʫ ʩʚʘʢʦʤ ʤʦʤʝʥʪʫ 

ʤʦʨʘ ʙʠʪʠ ʿʝʜʥʘʢ ʿʝʜʠʥʠʮʠ. ʂʦʥʢʨʝʪʥʝ ʚʨʝʜʥʦʩʪʠ ʬʘʢʪʦʨʘ ʩʝ ʤʦʛʫ ʤʝˁʘʪʠ, ʟʘʚʠʩʥʦ ʦʜ ʞʝˀʝʥʦʛ 

ʫʪʠʮʘʿʘ ʩʚʘʢʝ ʬʫʥʢʮʠʿʝ ʥʘ ʠʟʙʦʨ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ. ʆʚʘʿ ʢʦʨʘʢ ʠʣʫʩʪʨʦʚʘʥ ʿʝ ʠʟʨʘʟʦʤ: 

 ὑ ύ Ͻὔὑȟ ύ ϽὔὑȟȢ (4.15) 

ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, ʢʦʨʠʩʥʠʢʫ ʘʣʛʦʨʠʪʤʘ ʩʝ ʜʦʟʚʦˀʘʚʘ ʜʘ ʫʥʝʩʝ ʚʨʝʜʥʦʩʪ ʙʫ˅ʝʪʘ ʢʦʿʠ ʩʝ ʤʦʞʝ 

ʧʦʪʨʦʰʠʪʠ ʥʘ ʨʝʘʣʠʟʘʮʠʿʫ ʧʨʦʿʝʢʪʘ. ʋʢʦʣʠʢʦ ʩʝ ʠʩʧʦʩʪʘʚʠ ʜʘ ʿʝ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝˁʝ ʩʢʫʧˀʝ 

ʦʜ ʩʨʝʜʩʪʘʚʘ ʠʟ ʙʫ˅ʝʪʘ, ʦʙʘʚˀʘ ʩʝ ʧʝʥʘʣʠʟʘʮʠʿʘ ʩʤʘˁʝˁʝʤ ʠʟʥʦʩʘ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʪʦʛ ʨʝʰʝˁʘ. 

ʆʚʦ ʿʝ ʠʣʫʩʪʨʦʚʘʥʦ ʠ ʠʟʨʘʟʦʤ (4.16), ʫ ʢʦʤʝ ʿʝ ʩʘ C ʦʙʝʣʝʞʝʥʘ ʮʝʥʘ ʠʟʛʨʘʜˁʝ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ 

ʧʨʝʜʣʦʞʝʥʦʛ ʨʝʰʝˁʝʤ, ʘ ʩʘ CMAX ʜʝʬʠʥʠʩʘʥʘ ʛʨʘʥʠʮʘ ʤʘʢʩʠʤʘʣʥʠʭ ʫʣʘʛʘˁʘ ʫ ʠʟʛʨʘʜˁʫ ʚʦʜʘ. 

 ὅ ὅ ὑ πȢ (4.16) 

ʅʘ ʢʨʘʿʫ ʩʚʘʢʝ ʠʪʝʨʘʮʠʿʝ ʩʧʨʦʚʦʜʠ ʩʝ ʪʫʨʥʠʨʩʢʘ ʩʝʣʝʢʮʠʿʘ, ʫ ʦʢʚʠʨʫ ʢʦʿʝ ʩʝ ʚʨʰʠ ʫʧʦʨʝʹʠʚʘˁʝ 

ʦʜʘʙʨʘʥʠʭ ʮʠˀʥʠʭ ʠ ʧʨʦʙʥʠʭ ʚʝʢʪʦʨʘ. ʋ ʥʘʨʝʜʥʫ ʠʪʝʨʘʮʠʿʫ ʧʨʦʣʘʟʠ ʨʝʰʝˁʝ ʩʘ ʙʦˀʦʤ ʤʝʨʦʤ 

ʢʚʘʣʠʪʝʪʘ. ɼʨʫʛʦ ʨʝʰʝˁʝ ʩʝ ʫʢʣʘˁʘ ʠʟ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʦʩʪʫʧʢʘ. ʋ ʩʠʪʫʘʮʠʿʘʤʘ ʫ ʢʦʿʠʤʘ ʩʫ 

ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʦʙʘ ʚʝʢʪʦʨʘ ʠʩʪʝ, ʫ ʥʘʨʝʜʥʫ ʠʪʝʨʘʮʠʿʫ ʧʨʦʣʘʟʠ ʨʝʰʝˁʝ ʩʘ ʥʠʞʦʤ ʮʝʥʦʤ. ʆʚʠʤʝ 

ʿʝ ʦʙʝʟʙʝʹʝʥʘ ʝʢʦʥʦʤʠʯʥʦʩʪ ʨʘʟʚʦʿʘ ʤʨʝʞʝ ʙʝʟ ʫʛʨʦʞʘʚʘˁʘ ʪʝʭʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ˁʝʥʦʛ ʨʘʜʘ. 
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ʈʝʰʘʚʘˁʝ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʙʣʝʤʘ ʪʨʘʿʝ ʫʥʘʧʨʝʜ ʜʝʬʠʥʠʩʘʥʠ ʙʨʦʿ ʠʪʝʨʘʮʠʿʘ, ʦʟʥʘʯʝʥ ʩʘ G. 

ʈʝʰʝˁʝ ʢʦʿʝ ʫ ʟʘʚʨʰʥʦʿ ʠʪʝʨʘʮʠʿʠ ʠʤʘ ʥʘʿʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʦʜ ʩʚʠʭ ʠʟ ʧʦʧʫʣʘʮʠʿʝ 

ʫ ʪʦʿ ʠʪʝʨʘʮʠʿʠ ʧʨʦʛʣʘʰʘʚʘ ʩʝ ʦʧʪʠʤʘʣʥʠʤ. ʇʦʩʪʝʧʝʥʦʤ ʘʥʘʣʠʟʦʤ ʦʩʝʪˀʠʚʦʩʪʠ ʿʝ ʟʘ ʩʣʫʯʘʿ ʠʟ 

ʜʠʩʝʨʪʘʮʠʿʝ ʟʘʢˀʫʯʝʥʦ ʜʘ ʿʝ 60 ʠʪʝʨʘʮʠʿʘ ʜʦʚʦˀʥʦ ʜʘ ʢʨʝʠʨʘʥʠ ʘʣʛʦʨʠʪʘʤ ʧʨʦʥʘʹʝ ʦʧʪʠʤʘʣʥʦ 

ʨʝʰʝˁʝ. ɸʥʘʣʠʟʘ ʦʩʝʪˀʠʚʦʩʪʠ ʿʝ ʟʘʧʦʯʝʪʘ ʩʘ 100 ʠʪʝʨʘʮʠʿʘ. ʆʧʪʠʤʠʟʘʮʠʦʥʠ ʧʨʦʮʝʩ ʿʝ ʟʘʪʠʤ 

ʩʧʨʦʚʝʜʝʥ ʧʝʪ ʧʫʪʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʜʦʙʠʿʝʥʦ ʧʝʪ ʠʩʪʠʭ ʨʝʰʝˁʘ. ɹʨʦʿ ʠʪʝʨʘʮʠʿʘ ʿʝ ʦʥʜʘ ʩʤʘˁʝʥ ʟʘ 

10, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʧʨʦʮʝʜʫʨʘ ʦʧʪʠʤʠʟʘʮʠʿʝ ʫʨʘʹʝʥʘ ʿʦʰ ʧʝʪ ʧʫʪʘ. ʆʚʘʿ ʧʦʩʪʫʧʘʢ ʿʝ ʧʦʥʘʚˀʘʥ ʩʚʝ 

ʜʦʢ ʩʝ ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʙʨʦʿʘ ʠʪʝʨʘʮʠʿʘ ʧʨʠ ʢʦʤʝ ʨʝʰʝˁʘ ʚʠʰʝ ʥʠʩʫ ʙʠʣʘ ʤʝʹʫʩʦʙʥʦ ʠʜʝʥʪʠʯʥʘ. 

ʊʦ ʿʝ ʩʤʘʪʨʘʥʦ ʟʥʘʢʦʤ ʜʘ ʿʝ ʪʘʯʥʦʩʪ ʧʨʦʨʘʯʫʥʘ ʫʛʨʦʞʝʥʘ. ʆʚʘ ʩʠʪʫʘʮʠʿʘ ʩʝ ʿʘʚʠʣʘ ʢʘʜʘ ʿʝ ʙʨʦʿ 

ʠʪʝʨʘʮʠʿʘ ʠʟʥʦʩʠʦ 50. ʆʜʘʚʜʝ ʩʝ ʜʦʰʣʦ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʩʝ ʩʘ 60 ʠʪʝʨʘʮʠʿʘ ʧʨʝʜʣʦʞʝʥʦʿ ʤʝʪʦʜʠ 

ʦʩʪʘʚˀʘ ʜʦʚʦˀʥʦ ʧʨʦʩʪʦʨʘ ʜʘ ʧʨʦʥʘʹʝ ʥʘʿʙʦˀʝ ʨʝʰʝˁʝ ʙʝʟ ʫʟʘʣʫʜʥʦʛ ʪʨʦʰʝˁʘ ʨʝʩʫʨʩʘ. 

ʇʦʤʦ˂ʫ ʙʣʦʢ ʜʠʿʘʛʨʘʤʘ ʢʦʿʠ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʉʣʠʮʠ 4.27 ʿʝ ʜʘʪ ʪʦʢ ʮʝʣʦʛ ʧʨʦʮʝʩʘ ʦʧʪʠʤʠʟʘʮʠʿʝ. 

ʉʚʝ ʦʟʥʘʢʝ ʢʦʨʠʰ˂ʝʥʝ ʥʘ ʦʚʦʤ ʜʠʿʘʛʨʘʤʫ ʩʫ ʨʘʥʠʿʝ ʜʝʬʠʥʠʩʘʥʝ ʫ ʪʝʢʩʪʫ, ʠʟʫʟʝʚ ʦʟʥʘʢʘ ὑ  ʠ 

ὑ . ʆʥʝ ʠʟʨʘʞʘʚʘʿʫ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʧʨʦʙʥʦʛ ʠ ʮʠˀʥʦʛ ʚʝʢʪʦʨʘ. ʊʘʢʦʹʝ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʠ ʜʘ ʿʝ 

ʯʠʪʘʚʘ ʧʨʦʮʝʜʫʨʘ ʠʟʨʘʯʫʥʘʚʘˁʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʩʚʝʜʝʥʘ ʥʘ ʿʝʜʥʫ ˂ʝʣʠʿʫ. ʊʘ ˂ʝʣʠʿʘ, 

ʫʟ ʧʨʦʮʝʜʫʨʫ ʠʟʨʘʯʫʥʘʚʘˁʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ, ʧʦʜʨʘʟʫʤʝʚʘ ʠ ʜʦʜʘʪʥʝ ʢʦʨʘʢʝ ʧʦʧʫʪ 

ʥʦʨʤʘʣʠʟʘʮʠʿʝ ˁ ʠʭʦʚʠʭ ʚʨʝʜʥʦʩʪʠ. ʊʘʢʚʦ ʩʚʦʹʝˁʝ ʿʝ ʫʯʠˁʝʥʦ ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʦ ʙʝʩʧʦʪʨʝʙʥʦ 

ʧʦʥʘʚˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʝ ʩʫ ʨʘʥʠʿʝ ʚʝ˂ ʧʨʠʢʘʟʘʥʝ ʥʘ ʉʣʠʮʠ 4.26. 

 

ʉʣʠʢʘ 4.27. ɹʣʦʢ ʜʠʿʘʛʨʘʤ ʪʦʢʘ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʮʝʩʘ. 
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4.6. ʈʝʟʫʣʪʘʪʠ ʿʝʜʥʦʩʪʝʧʝʥʦʛ ʨʘʟʚʦʿʘ ʤʨʝʞʘ 

ʇʨʠʤʝʥʘ ʧʨʝʜʣʦʞʝʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʟʘ ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ ʩʠʩʪʝʤʘ ˂ʝ ʧʨʚʦ ʙʠʪʠ 

ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʥʘ IɽEE 30 ʪʝʩʪ ʩʠʩʪʝʤʫ, ʘʜʘʧʪʠʨʘʥʦʤ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ. ɸʜʘʧʪʘʮʠʿʘ ʿʝ 

ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʧʦʜʝʰʘʚʘˁʝ ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ ʯʚʦʨʦʚʘ (ʪʘʢʦ ʜʘ ʩʚʠ ʯʚʦʨʦʚʠ ʫ ʩʠʩʪʝʤʫ ʙʫʜʫ ʥʘ 

ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ ʦʜ 110 kV) ʠ ʜʦʜʘʚʘˁʝ ʚʦʜʦʚʘ ʪʘʤʦ ʛʜʝ ʿʝ ʪʦ ʙʠʣʦ ʧʦʪʨʝʙʥʦ. ɺʦʜʦʚʠ ʩʫ ʜʦʜʘʪʠ 

ʢʘʢʦ ʙʠ ʩʝ ʠʟʙʝʛʣʝ ʩʠʪʫʘʮʠʿʝ ʫ ʢʦʿʠʤʘ ʙʠ ʥʝʢʘ ʦʜ ʧʦʩʪʨʦʿʝˁʘ ʫ ʤʨʝʞʠ ʙʠʣʘ ʨʘʜʠʿʘʣʥʦ ʧʦʚʝʟʘʥʘ 

ʩʘ ʦʩʪʘʣʠʤ ʯʚʦʨʦʚʠʤʘ. ʆʚʠ ʩʣʫʯʘʿʝʚʠ ʙʠ ʜʦʚʝʣʠ ʜʦ ʧʨʦʙʣʝʤʘ ʪʦʢʦʤ ʚʨʰʝˁʘ ʧʨʦʨʘʯʫʥʘ, ʧʦʰʪʦ 

ʟʘ ˁʠʭ ʢʨʠʪʝʨʠʿʫʤ ʩʠʛʫʨʥʦʩʪʠ N-1 ʥʝ ʙʠ ʙʠʦ ʟʘʜʦʚʦˀʝʥ. ɸʢʦ ʙʠ ʩʝ ʪʝʩʪʠʨʘʦ ʠʩʧʘʜ ʿʝʜʠʥʦʛ ʚʦʜʘ 

ʢʦʿʠ ʥʘʧʘʿʘ ʥʝʢʠ ʯʚʦʨ, ʪʘʿ ʯʚʦʨ ʙʠ ʘʫʪʦʤʘʪʩʢʠ ʦʩʪʘʦ ʠʟʜʚʦʿʝʥ ʦʜ ʦʩʪʘʪʢʘ ʩʠʩʪʝʤʘ. ʇʨʦʨʘʯʫʥ ʥʝ 

ʙʠ ʢʦʥʚʝʨʛʠʨʘʦ, ʪʝ ʘʣʛʦʨʠʪʘʤ ʥʝ ʙʠ ʤʦʛʘʦ ʜʘ ʥʘʩʪʘʚʠ ʩʘ ʪʝʩʪʠʨʘˁʝʤ ʦʧʮʠʿʘ. ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, 

ʨʘʜʠʿʘʣʥʦ ʥʘʧʘʿʘˁʝ ʿʝʩʪʝ ʿ ʝʜʘʥ ʦʜ ʧʨʦʙʣʝʤʘ ʢʦʿʝ ʪʨʝʙʘ ʦʪʢʣʦʥʠʪʠ ʫ ʩʠʩʪʝʤʫ, ʘʣʠ ʥʝ ʧʨʝʜʩʪʘʚˀʘ 

ʪʝʤʫ ʘʥʘʣʠʟʘ ʫʨʘʹʝʥʠʭ ʟʘ ʧʦʪʨʝʙʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʆʪʫʜ ʠ ʧʦʪʨʝʙʘ ʟʘ ʦʚʦʤ ʘʜʘʧʪʘʮʠʿʦʤ. ʋʢʦʣʠʢʦ 

ʙʠ ʩʝ ʨʘʜʠʣʦ ʩʘ ʨʝʘʣʥʦʤ ʤʨʝʞʦʤ ʫ ʢʦʿʦʿ ʦʚʝ ʤʦʜʠʬʠʢʘʮʠʿʝ ʥʝ ʙʠ ʙʠʣʝ ʤʦʛʫ˂ʝ, ʘʣʛʦʨʠʪʘʤ ʙʠ ʩʝ 

ʤʦʛʘʦ ʠʟʤʝʥʠʪʠ ʪʘʢʦ ʜʘ ʠʟ ʪʝʩʪʠʨʘˁʘ ʠʟʦʩʪʘʚʠ ʤʦʛʫ˂ʥʦʩʪ ʠʩʧʘʜʘ ʧʨʦʙʣʝʤʘʪʠʯʥʠʭ ʚʦʜʦʚʘ. 

ʇʦʨʝʜ ʪʦʛʘ, ʧʨʝ ʧʦʯʝʪʢʘ ʧʨʦʨʘʯʫʥʘ ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʩʧʨʦʚʝʩʪʠ ʿʦʰ ʿʝʜʘʥ ʜʦʜʘʪʥʠ ʢʦʨʘʢ ʢʦʿʠ 

ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ ʧʦʚʝ˂ʘˁʝ ʩʥʘʛʝ ʢʦʥʟʫʤʘ ʥʘʧʦʿʝʥʦʛ ʧʨʝʢʦ ʤʨʝʞʝ. ʊʦ ʩʝ ʦʙʿʘʰˁʘʚʘ ʯʠˁʝʥʠʮʦʤ 

ʜʘ ʿʝ ʫ ʦʨʠʛʠʥʘʣʥʦʿ ʚʝʨʟʠʿʠ ʨʘʟʤʘʪʨʘʥʝ ʤʨʝʞʝ ʫʢʫʧʥʘ ʘʢʪʠʚʥʘ ʩʥʘʛʘ ʧʦʪʨʦʰʘʯʘ 189,2 MW. ʉʘ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʨʝʥʦʩʥʘ ʤʦ˂ ʜʘʣʝʢʦʚʦʜʘ 110 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ ʫ ʟʠʤʩʢʠʤ ʤʝʩʝʮʠʤʘ ʠʟʥʦʩʠ 

ʦʢʦ 150 MVA. ʆʜʘʪʣʝ ʩʝ ʤʦʞʝ ʜʦ˂ʠ ʜʦ ʪʦʛʘ ʜʘ ʧʣʘʩʤʘʥ ʝʥʝʨʛʠʿʝ ʠʟ ʧʦʩʤʘʪʨʘʥʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ 

ʫ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ ʚʝʨʦʚʘʪʥʦ ʥʝ ʙʠ ʙʠʦ ʦʛʨʘʥʠʯʝʥ ʝʥʝʨʛʝʪʩʢʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʤ, 

ʚʝ˂ ʥʝʜʦʩʪʘʪʢʦʤ ʧʦʪʨʦʰˁʝ ʢʦʿʫ ʙʠ ʪʨʝʙʘʣʦ ʥʘʧʦʿʠʪʠ. ɼʨʫʛʠʤ ʨʝʯʠʤʘ, ʛʦʨˁʘ ʛʨʘʥʠʮʘ ʧʣʘʩʤʘʥʘ 

ʝʥʝʨʛʠʿʝ ʠʟ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ ʥʝ ʙʠ ʤʦʛʣʘ ʜʘ ʙʫʜʝ ʚʝ˂ʘ ʦʜ 189,2 MW, ʥʝ ʨʘʯʫʥʘʿʫ˂ʠ ʛʫʙʠʪʢʝ ʫ 

ʧʨʝʥʦʩʫ. ʊʘʢʘʚ ʟʘʢˀʫʯʘʢ ʙʠ ʙʠʦ ʚʘʣʠʜʘʥ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘ ʧʨʝʥʦʩ ʝʥʝʨʛʠʿʝ ʢʦʿʘ 

ʙʠ ʩʝ ʠʟʛʨʘʜʠʣʘ ʫ ʦʚʦʤ ʜʝʣʫ ʤʨʝʞʝ. ʂʘʢʦ ʙʠ ʩʝ ʪʦ ʠʟʙʝʛʣʦ, ʧʦʪʨʦʰˁʝ ʯʚʦʨʦʚʘ ʩʫ ʠʟʤʝˁʝʥʝ, ʧʘ 

ʿʝ ʟʙʠʨʥʘ ʩʥʘʛʘ ʧʦʪʨʦʰʘʯʘ ʫ ʦʚʦʿ ʤʨʝʞʠ ʧʦʚʝ˂ʘʥʘ ʥʘ 1305 MW. ʊʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʦʚʘ ʩʥʘʛʘ 

ʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʦʿ ʤʝʨʠ ʦʜʛʦʚʘʨʘ ʩʪʚʘʨʥʠʤ ʠʟʥʦʩʠʤʘ ʩʥʘʛʘ ʢʦʥʟʫʤʘ ʢʦʿʠ ʙʠ ʩʝ ʥʘʧʘʿʘʦ ʠʟ ʦʚʘʢʚʝ 

ʤʨʝʞʝ. ʉʥʘʛʝ ʧʦʪʨʦʰˁʠ ʫ ʧʦʿʝʜʠʥʘʯʥʠʤ ʯʚʦʨʦʚʠʤʘ ʥʘʢʦʥ ʘʜʘʧʪʘʮʠʿʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʮʨʚʝʥʦʤ 

ʙʦʿʦʤ ʥʘ ʉʣʠʮʠ 4.28. ʋ ʩʚʨʭʝ ʧʦʨʝʹʝˁʘ, ʥʘ ʦʚʦʿ ʩʣʠʮʠ ʩʫ ʧʣʘʚʦʤ ʙʦʿʦʤ ʜʘʪʝ ʠ ʩʥʘʛʝ ʢʦʥʟʫʤʘ ʫ 

ʠʩʪʠʤ ʯʚʦʨʦʚʠʤʘ ʧʨʝ ʘʜʘʧʪʘʮʠʿʝ. ʉʘ ʜʠʿʘʛʨʘʤʘ ʩʝ ʤʦʞʝ ʧʨʠʤʝʪʠʪʠ ʜʘ ʿʝ ʧʨʝʜʣʦʞʝʥʘ ʠʟʤʝʥʘ 

ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʠʣʠ ʜʦʜʘʚʘˁʝ ʥʦʚʝ ʧʦʪʨʦʰˁʝ ʫ ʩʢʦʨʦ ʩʚʠʤ ʯʚʦʨʦʚʠʤʘ. 

  

ʉʣʠʢʘ 4.28. ʇʦʚʝ˂ʘˁʝ ʩʥʘʛʝ ʧʦʪʨʦʰˁʝ ʫ ʤʨʝʞʠ ʦʜ 30 ʯʚʦʨʦʚʘ. 
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ʇʨʦʨʘʯʫʥʠ ʯʠʿʠ ˂ʝ ʨʝʟʫʣʪʘʪʠ ʩʘʯʠˁʘʚʘʪʠ ʩʨʞ ʦʚʦʛ ʧʦʪʧʦʛʣʘʚˀʘ ʦʙʘʚˀʘʥʠ ʩʫ ʫ ʧʨʦʛʨʘʤʩʢʦʤ 

ʘʣʘʪʫ MATLAB. ʋ ʦʚʝ ʩʚʨʭʝ, ʠʥʠʮʠʿʘʣʥʘ ʚʝʨʟʠʿʘ ʦʚʦʛ ʘʣʘʪʘ ʙʠʣʘ ʿʝ ʥʘʜʦʛʨʘʹʝʥʘ ʙʝʩʧʣʘʪʥʦʤ 

ʙʠʙʣʠʦʪʝʢʦʤ ʧʦʜ ʥʘʟʠʚʦʤ Matpower [168]. ʊʘ ʙʠʙʣʠʦʪʝʢʘ ʜʘʿʝ ʢʦʨʠʩʥʠʮʠʤʘ ʧʨʠʩʪʫʧ ʟʥʘʯʘʿʥʦʤ 

ʙʨʦʿʫ ʢʦʜʦʚʘ ʥʘʧʠʩʘʥʠʭ ʫ ʧʨʦʛʨʘʤʩʢʦʤ ʿʝʟʠʢʫ ʢʦʿʠ ʫʧʦʪʨʝʙˀʘʚʘ ʮʝʦ MATLAB ʧʘʢʝʪ. ʋ ʦʢʚʠʨʫ 

ʦʚʝ ʙʠʙʣʠʦʪʝʢʝ ʩʝ ʤʦʛʫ ʥʘ˂ʠ ʠ ʢʦʜʦʚʠ ʟʘ ʘʫʪʦʤʘʪʩʢʦ ʚʨʰʝˁʝ ʧʨʦʨʘʯʫʥʘ ʪʦʢʦʚʘ ʩʥʘʛʘ ʠ ʧʨʦʚʝʨʝ 

ʥʘʧʦʥʩʢʠʭ ʧʨʠʣʠʢʘ ʫ ʩʠʩʪʝʤʠʤʘ, ʢʘʦ ʠ ʢʦʜʦʚʠ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʠʭ ʪʦʢʦʚʘ ʩʥʘʛʘ. ʆʚʦ ʿʝ 

ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʧʦʿʝʜʥʦʩʪʘʚʠʣʦ ʧʨʠʧʨʝʤʝ ʢʦʿʝ ʩʫ ʤʦʨʘʣʝ ʙʠʪʠ ʠʟʚʨʰʝʥʝ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʦʯʝʣʦ 

ʩʘ ʦʙʘʚˀʘˁʝʤ ʧʨʦʨʘʯʫʥʘ. ʇʨʠʤʝʥʘ ʧʨʝʜʣʦʞʝʥʦʛ ʘʣʛʦʨʠʪʤʘ ʟʘ ʿʝʜʥʦʩʪʝʧʝʥʠ ʨʘʟʚʦʿ ʤʨʝʞʝ ʿʝ ʟʘ 

ʿʝʜʥʦ ʩʪʘˁʝ ʤʨʝʞʝ ʪʨʘʿʘʣʘ ʥʝʢʦʣʠʢʦ ʩʘʪʠ. ʀʘʢʦ ʩʝ ʪʦ ʪʨʘʿʘˁʝ ʤʦʞʝ ʫʯʠʥʠʪʠ ʜʫʛʠʤ, ʧʦʪʨʝʙʥʦ 

ʿʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʠ ʪʦ ʜʘ ʦʥʦ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʯʫʥʘʨʘ ʥʘ ʢʦʤʝ ʩʝ ʚʨʰʝ 

ʧʨʦʨʘʯʫʥʠ. ʆʜʘʪʣʝ ʿʝ ʿʘʩʥʦ ʠ ʜʘ ʙʠ ʥʘ ʨʘʯʫʥʘʨʫ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʙʦˀʠʭ ʦʜ ʦʥʠʭ ʢʦʿʝ ʩʫ ʦʧʠʩʘʥʝ 

ʫ ʇʦʪʧʦʛʣʘʚˀʫ 3.4 ʠʜʝʥʪʠʯʥʝ ʘʥʘʣʠʟʝ ʥʝʩʫʤˁʠʚʦ ʟʘʭʪʝʚʘʣʝ ʚʠʰʝʩʪʨʫʢʦ ʤʘˁʝ ʚʨʝʤʝʥʘ.  

ʇʨʚʠ ʢʦʨʘʢ ʫ ʧʨʘʢʪʠʯʥʦʤ ʜʝʣʫ ʧʣʘʥʝʨʩʢʦʛ ʧʨʦʮʝʩʘ ʧʨʝʜʩʪʘʚˀʘʣʦ ʿʝ ʨʘʯʫʥʘˁʝ ʜʫʞʠʥʘ ʩʚʘʢʦʛ 

ʧʦʪʝʥʮʠʿʘʣʥʦʛ ʥʦʚʦʛ ʚʦʜʘ ʫ ʩʠʩʪʝʤʫ. ʇʨʠʪʦʤ ʿʝ ʩʤʘʪʨʘʥʦ ʜʘ ʥʘ ʜʝʣʫ ʪʝʨʝʥʘ ʦʜ ʠʥʪʝʨʝʩʘ ʥʝʤʘ 

ʧʨʝʧʨʝʢʘ ʢʦʿʝ ʙʠ ʩʧʨʝʯʠʣʝ ʧʨʝʣʘʟʘʢ ʚʦʜʦʚʘ ʧʨʝʢʦ ʥʝʢʠʭ ʤʠʢʨʦʨʝʛʠʿʘ, ʘ ʥʠ ʚʠʩʠʥʩʢʠʭ ʨʘʟʣʠʢʘ 

ʢʦʿʝ ʙʠ ʪʨʝʙʘʣʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʧʨʠ ʠʟʨʘʯʫʥʘʚʘˁʫ ʜʫʞʠʥʘ ʪʨʘʩʘ. ʊʝ ʜʫʞʠʥʝ ʩʫ ʦʜʨʝʹʝʥʝ ʥʘ ʩʘʤʦʤ 

ʧʦʯʝʪʢʫ ʧʦʩʪʫʧʢʘ ʠ ʯʫʚʘʥʝ ʫ ʚʠʜʫ ʟʘʩʝʙʥʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ. ʌʦʨʤʘ ʦʚʝ ʙʘʟʝ ʧʦʜʘʪʘʢʘ ʩʝ, ʟʘʿʝʜʥʦ 

ʩʘ ʜʫʞʠʥʘʤʘ ʥʝʢʠʭ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʚʦʜʦʚʘ, ʠʟʨʘʞʝʥʠʤ ʫ km, ʤʦʞʝ ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 4.29. 

ʋ ʮʠˀʫ ʦʙʘʚˀʘˁʘ ʧʨʝʜʚʠʹʝʥʠʭ ʘʥʘʣʠʟʘ, ʩʤʘʪʨʘʥʦ ʿʝ ʜʘ ʩʝ ʥʘ ʜʝʬʠʥʠʩʘʥʫ ʤʨʝʞʫ ʦʜ 30 ʯʚʦʨʦʚʘ 

ʧʨʠʢˀʫʯʫʿʝ ʥʦʚʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʇʨʠʪʦʤ ʿʝ ʧʨʠʢˀʫʯʝˁʝ ʩʠʤʫʣʠʨʘʥʦ ʨʘʜʠʿʘʣʥʦ ʥʘ ʯʚʦʨ 9. ʋ 

ʩʣʫʯʘʿʫ ʫ ʢʦʤʝ ʥʝ ʙʠ ʙʠʣʦ ʥʠʢʘʢʚʦʛ ʦʿʘʯʘˁʘ ʤʨʝʞʝ, ʜʦʙʠʿʝʥʦ ʿʝ ʜʘ ʙʠ ʠʥʩʪʘʣʠʩʘʥʠ ʢʘʧʘʮʠʪʝʪ 

ʦʚʝ ʝʣʝʢʪʨʘʥʝ ʤʦʛʘʦ ʙʠʪʠ ʿʝʜʥʘʢ ʥʘʿʚʠʰʝ 175,05 MW ʪʘʢʦ ʜʘ ʥʝ ʠʟʘʟʦʚʝ ʥʠ ʧʨʦʙʣʝʤʝ ʫ ʤʨʝʞʠ, 

ʘ ʥʠ ʧʦʪʨʝʙʫ ʟʘ ʦʛʨʘʥʠʯʘʚʘˁʝʤ ʩʥʘʛʝ ʧʨʦʠʟʚʦʜˁʝ ʦʚʝ ʝʣʝʢʪʨʘʥʝ. ɿʘ ʠʜʝʥʪʠʯʘʥ ʩʣʫʯʘʿ ʿʝ ʩʥʘʛʘ 

ʛʫʙʠʪʘʢʘ (Ploss-0 ʠʟ ʠʟʨʘʟʘ (4.13)) ʫ ʧʦʩʤʘʪʨʘʥʦʿ ʤʨʝʞʠ ʠʟʥʦʩʠʣʘ 6,39 MW. 

ʅʘʨʝʜʥʠ ʢʦʨʘʢ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ ʠʟʜʚʘʿʘˁʝ ʝʢʩʪʨʝʤʫʤʘ ʦʙʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ. ʊʠʤʝ ʩʫ 

ʩʪʚʦʨʝʥʠ ʫʩʣʦʚʠ ʟʘ ʥʦʨʤʘʣʠʟʘʮʠʿʫ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʪʨʝʙʘʤʘ 

ʩʠʪʫʘʮʠʿʝ ʢʦʿʘ ʩʝ ʘʥʘʣʠʟʠʨʘ. ʆʚʘʿ ʧʦʩʪʫʧʘʢ ʿʝ ʫʨʘʹʝʥ ʧʨʝʤʘ ʫʧʨʦʰ˂ʝʥʦʿ ʚʝʨʟʠʿʠ ʤʝʪʦʜʦʣʦʛʠʿʝ 

ʠʟʥʝʪʝ ʫ ʧʨʝʪʭʦʜʥʠʤ ʜʝʣʦʚʠʤʘ ʦʚʦʛ ʧʦʛʣʘʚˀʘ. ʇʨʠʪʦʤ ʿʝ ʦʩʥʦʚʥʦ ʧʦʿʝʜʥʦʩʪʘʚˀʝˁʝ ʙʠʣʦ ʪʦ ʜʘ 

ʦʚʘʿ ʧʫʪ ʥʠʿʝ ʙʠʣʦ ʧʦʪʨʝʙʝ ʜʘ ʩʝ ʧʦʩʤʘʪʨʘ ʚʝ˂ʠ ʙʨʦʿ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ, ʚʝ˂ ʩʘʤʦ ʿʝʜʥʘ. 

  

ʉʣʠʢʘ 4.29. ɼʫʞʠʥʝ ʦʿʘʯʘˁʘ ʤʨʝʞʝ ʦʜ 30 ʯʚʦʨʦʚʘ (ʜʝʦ ʙʘʟʝ ʧʦʜʘʪʘʢʘ). 
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ʅʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʫ, ʪʨʘʞʝˁʝ ʝʢʩʪʨʝʤʫʤʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʩʝ ʤʦʞʝ ʠʣʫʩʪʨʦʚʘʪʠ 

ʩʣʫʯʘʿʝʤ ʫ ʢʦʤʝ ʿʝ ʪʨʘʞʝʥʦ ʥʘʿʥʝʧʦʚʦˀʥʠʿʝ ʨʝʰʝˁʝ ʩʘ ʘʩʧʝʢʪʘ ʠʥʪʝʛʨʘʮʠʿʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ 

ʤʨʝʞʫ. ʊʫ ʿʝ ʦʧʪʠʤʠʟʘʮʠʿʘ ʨʘʹʝʥʘ ʠʩʢˀʫʯʠʚʦ ʪʘʢʦ ʰʪʦ ʿʝ ʢʘʦ ʙʦˀʝ ʨʝʰʝˁʝ ʫ ʩʚʘʢʦʤ ʧʦʩʪʫʧʢʫ 

ʩʝʣʝʢʮʠʿʝ ʦʜʘʙʠʨʘʥʦ ʦʥʦ ʟʘ ʢʦʿʝ ʿʝ ʜʦʟʚʦˀʝʥʘ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʝʣʝʢʪʨʘʥʝ ʙʠʣʘ ʤʘˁʘ. ʉʘʤʠʤ 

ʪʠʤ, ʥʠʿʝ ʙʠʣʦ ʧʦʪʨʝʙʝ ʟʘ ʥʦʨʤʘʣʠʟʘʮʠʿʦʤ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. ʇʦʨʝʜ ʪʦʛʘ, ʠ 

ʢʦʥʚʝʨʛʝʥʮʠʿʘ ʿʝ ʧʦʩʪʠʟʘʥʘ ʜʘʣʝʢʦ ʙʨʞʝ ʥʝʛʦ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʫ ʨʘʟʤʘʪʨʘˁʝ ʫʟʠʤʘʥʦ 

ʚʠʰʝ ʢʨʠʪʝʨʠʿʫʤʘ ʧʦ ʢʦʿʠʤʘ ʙʠ ʩʝ ʨʘʜʠʣʘ ʦʧʪʠʤʠʟʘʮʠʿʘ. ɹʨʞʘ ʢʦʥʚʝʨʛʝʥʮʠʿʘ ʿʝ ʜʦʚʝʣʘ ʜʦ ʪʦʛʘ 

ʜʘ ʿʝ ʦʚʝ ʧʨʦʨʘʯʫʥʝ ʙʠʣʦ ʜʦʚʦˀʥʦ ʨʘʜʠʪʠ ʩʘ 50 ʠʪʝʨʘʮʠʿʘ ʧʦ ʿʝʜʥʦʤ ʦʧʪʠʤʠʟʘʮʠʦʥʦʤ ʧʨʦʮʝʩʫ. 

ɽʢʩʪʨʝʤʫʤʠ ʜʦʙʠʿʝʥʠ ʦʚʠʤ ʧʫʪʝʤ ʩʝ ʤʦʛʫ ʚʠʜʝʪʠ ʫ ʊʘʙʝʣʠ 4.1. ʋ ʦʚʦʿ ʪʘʙʝʣʠ ʩʝ ʧʨʚʘ ʜʚʘ ʨʝʜʘ 

ʦʜʥʦʩʝ ʥʘ ʝʢʩʪʨʝʤʫʤʝ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ ʟʘ ʧʨʚʫ ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ, ʘ ʥʘʨʝʜʥʘ ʜʚʘ ʨʝʜʘ ʥʘ 

ʝʢʩʪʨʝʤʫʤʝ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ ʟʘ ʜʨʫʛʫ ʢʨʠʪʝʨʠʿʫʤʩʢʫ ʬʫʥʢʮʠʿʫ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʦʚʘʿ ʧʦʩʪʫʧʘʢ. 

ʋʚʠʜʦʤ ʫ ʨʝʟʫʣʪʘʪʝ ʤʦʞʝ ʩʝ ʧʨʠʤʝʪʠʪʠ ʜʘ ʦʚʜʝ ʧʦʩʪʦʿʠ ʿʝʜʥʦ ʨʝʰʝˁʝ ʢʦʿʝ ʿʝ ʙʠʣʦ ʥʘʿʙʦˀʝ ʩʘ 

ʩʪʘʥʦʚʠʰʪʘ ʦʙʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ. ʅʘ ʧʨʚʦʤ ʤʝʩʪʫ ʿʝ ʪʫ ʧʦʪʨʝʙʥʦ ʧʦʿʘʩʥʠʪʠ ʧʦʩʪʦʿʘˁʝ 

ʚʠʰʝ ʦʧʪʠʤʘʣʥʠʭ ʨʝʰʝˁʘ ʧʦ ʿʝʜʥʦʿ ʢʨʠʪʝʨʠʿʫʤʩʢʦʿ ʬʫʥʢʮʠʿʠ. ʅʘʠʤʝ, ʧʦʩʣʝ ʧʨʚʦʛ ʧʦʢʨʝʥʫʪʦʛ 

ʧʨʦʨʘʯʫʥʘ ʿʝ ʥʘʿʙʦʝˀ ʨʝʰʝˁʝ, ʛʣʝʜʘʥʦ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ, ʙʠʣʦ ʦʥʦ 

ʢʦʿʝ ʿʝ ʧʨʝʜʣʦʞʠʣʦ ʠʟʛʨʘʜˁʫ ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ ʙʨʦʿ 9 ʠ 26. ʇʦʪʦʤ ʿʝ ʠʩʪʠ ʧʦʩʪʫʧʘʢ 

ʧʦʥʦʚˀʝʥ ʢʘʢʦ ʙʠ ʩʝ ʧʦʪʚʨʜʠʣʘ ˁʝʛʦʚʘ ʪʘʯʥʦʩʪ, ʘʣʠ ʿʝ ʫ ʦʚʦʤ ʧʦʢʫʰʘʿʫ ʙʠʦ ʧʨʝʜʣʦʞʝʥ ʚʦʜ ʦʜ 

ʯʚʦʨʘ 9 ʜʦ ʯʚʦʨʘ 24. ʈʝʟʫʣʪʘʪ ʢʦʿʠ ʿʝ ʜʦʙʠʿʝʥ ʦʚʠʤ ʧʫʪʝʤ ʿʝ ʦʩʪʘʦ ʥʝʧʨʦʤʝˁʝʥ. ʋ ʪʦʤ ʪʨʝʥʫʪʢʫ 

ʿʝ ʧʦʩʪʘʣʦ ʝʚʠʜʝʥʪʥʦ ʜʘ ʿʝ ʪʘʢʚʠʭ ʨʝʰʝˁʘ ʚʠʰʝ. ɿʘʪʦ ʿʝ ʦʙʘʚˀʝʥʘ ʜʝʪʘˀʥʘ ʧʨʝʪʨʘʛʘ ʪʦʢʦʤ ʢʦʿʝ 

ʿʝ ʪʝʩʪʠʨʘʥʦ ʩʚʘʢʦ ʦʜ ʤʦʛʫ˂ʠʭ ʨʝʰʝˁʘ ʧʦ ʢʦʿʠʤʘ ʙʠ ʩʝ ʯʚʦʨ 9 ʧʦʚʝʟʘʦ ʩʘ ʥʝʢʠʤ ʜʨʫʛʠʤ ʯʚʦʨʦʤ 

ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʪʝʩʪ ʩʠʩʪʝʤʫ. ʋʨʘʹʝʥʦʤ ʘʥʘʣʠʟʦʤ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʿʝ ʙʨʦʿ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ 

ʟʘ ʢʦʿʝ ʙʠ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʝʣʝʢʪʨʘʥʝ ʤʦʛʣʘ ʜʘ ʙʫʜʝ ʿʝʜʥʘʢʘ 260,76 MW ʯʘʢ ʜʝʚʝʪ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʧʦʩʪʦʿʘˁʘ ʨʝʰʝˁʘ ʢʦʿʝ ʿʝ ʙʠʣʦ ʦʧʪʠʤʘʣʥʦ ʩʘ ʘʩʧʝʢʪʘ ʦʙʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ, 

ʨʝʪʢʦʩʪ ʿʝ ʜʘ ʩʝ ʠʜʝʥʪʠʯʥʦ ʦʿʘʯʘˁʝ ʤʨʝʞʝ ʧʦʢʘʞʝ ʢʘʦ ʦʧʪʠʤʘʣʥʦ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʦʙʝ ʨʘʟʤʘʪʨʘʥʝ 

ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ. ʊʦ ʧʦʩʝʙʥʦ ʜʦʣʘʟʠ ʜʦ ʠʟʨʘʞʘʿʘ ʘʢʦ ʦʜʘʙʨʘʥʝ ʬʫʥʢʮʠʿʝ ʥʠʩʫ ʩʨʦʜʥʝ. 

ɿʘʥʠʤˀʠʚʦ ʿʝ ʫʦʯʠʪʠ ʠ ʜʘ ʥʘʿʣʦʰʠʿʝ ʨʝʰʝˁʝ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʜʨʫʛʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ 

ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʩʥʘʛʝ ʛʫʙʠʪʘʢʘ ʫ ʤʨʝʞʠ. ʂʦʥʢʨʝʪʥʦ, ʘʢʦ ʙʠ ʩʝ ʠʟʛʨʘʜʠʦ ʚʦʜ ʦʜ ʯʚʦʨʘ ʙʨʦʿ 

4 ʜʦ ʯʚʦʨʘ ʙʨʦʿ 12, ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʙʠ ʩʝ ʫʚʝ˂ʘʣʘ ʟʘ 0,42 MW. ʊʨʝʙʘ ʠʩʪʘ˂ʠ ʠ ʜʘ ʿʝ ʦʚʘʿ ʟʘʢˀʫʯʘʢ 

ʫ ʩʫʧʨʦʪʥʦʩʪʠ ʩʘ ʯʝʩʪʦ ʫʩʚʘʿʘʥʠʤ ʫʧʨʦʰ˂ʝˁʝʤ ʧʨʝʤʘ ʢʦʤʝ ʛʨʘʜˁʘ ʥʦʚʦʛ ʚʦʜʘ ʫ ʤʨʝʞʠ ʜʦʚʦʜʠ 

ʜʦ ʝʬʠʢʘʩʥʠʿʝʛ ʧʨʝʥʦʩʘ ʝʥʝʨʛʠʿʝ ʢʨʦʟ ˁʫ ʠ ʩʤʘˁʝˁʘ ʘʢʪʠʚʥʠʭ ʛʫʙʠʪʘʢʘ. ʋʢʦʣʠʢʦ ʩʝ ʠʩʧʦʩʪʘʚʠ 

ʜʘ ʙʠ ʩʝ, ʫʩʣʝʜ ʧʦʩʪʦʿʘˁʘ ʥʦʚʦʛ ʚʦʜʘ, ʥʝʢʠ ʦʜ ʧʨʘʚʘʮʘ ʢʦʿʠ ʿʝ ʠ ʧʨʝ ʪʦʛʘ ʙʠʦ ʚʠʩʦʢʦ ʦʧʪʝʨʝ˂ʝʥ 

ʜʦʜʘʪʥʦ ʦʧʪʝʨʝʪʠʦ, ʪʘʜʘ ʙʠ ʩʝ ʠ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʥʘ ʪʦʤ ʧʨʘʚʮʫ ʧʦʚʝ˂ʘʣʘ. ʆʚʦ ʧʦʚʝ˂ʘˁʝ ʿʝ ʥʝʢʘʜʘ 

ʪʦʣʠʢʦ ʚʝʣʠʢʦ ʜʘ ʥʝʫʪʨʘʣʠʰʝ ʩʤʘˁʝˁʝ ʛʫʙʠʪʘʢʘ ʜʦ ʢʦʛ ʿʝ ʥʦʚʠ ʚʦʜ ʜʦʚʝʦ ʫ ʜʨʫʛʦʤ ʜʝʣʫ ʤʨʝʞʝ. 

ʊʘʙʝʣʘ 4.1. ɽʢʩʪʨʝʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʩʠʩʪʝʤ ʦʜ 30 ʯʚʦʨʦʚʘ. 

ɺʝʣʠʯʠʥʘ 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɽʢʩʪʨʝʤʫʤ 

ʬʫʥʢʮʠʿʝ [MW]  

Utopic1 ʚʠʰʝ ʯʚʦʨʦʚʘ  9 260,76 

Dystopic1 29 10 167,69 

Utopic2 26 9 1,5 

Dystopic2 12 4 -0,42 
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ɿʘ ʿʝʜʠʥʠʯʥʫ ʮʝʥʫ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʫʟʝʪʘ ʿ ʝ ʚʨʝʜʥʦʩʪ ʦʜ 140000 ú/km. ʆʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʫʩʚʦʿʝʥʘ 

ʩʭʦʜʥʦ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʜʦʙʠʿʝʥʠʤ ʦʜ ʠʥʞʝˁʝʨʘ ʟʘʜʫʞʝʥʠʭ ʟʘ ʨʘʟʚʦʿ ʩʠʩʪʝʤʘ ʫ ɸʢʮʠʦʥʘʨʩʢʦʤ 

ʜʨʫʰʪʚʫ Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ. ʅʘ ʦʩʥʦʚʫ ʪʝ ʮʝʥʝ ʩʫ ʨʘʯʫʥʘʪʘ ʧʦʪʨʝʙʥʘ ʫʣʘʛʘˁʘ ʫ ʩʚʘʢʦ ʦʜ 

ʤʦʛʫ˂ʠʭ ʨʝʰʝˁʘ. ʆʚʘ ʫʣʘʛʘˁʘ ʩʫ ʦʜʨʝʹʝʥʘ ʪʘʢʦ ʰʪʦ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʜʫʞʠʥʘ ʪʨʘʩʝ ʩʚʘʢʦʛ ʦʿʘʯʘˁʘ 

ʤʥʦʞʝʥʘ ʫʩʚʦʿʝʥʦʤ ʿʝʜʠʥʠʯʥʦʤ ʮʝʥʦʤ. ʂʘʢʦ ʙʠ ʩʝ ʧʦʢʘʟʘʦ ʫʪʠʮʘʿ ʠʟʙʦʨʘ ʚʨʝʜʥʦʩʪʠ ʪʝʞʠʥʩʢʠʭ 

ʬʘʢʪʦʨʘ wf ʥʘ ʠʩʭʦʜ ʦʧʪʠʤʠʟʘʮʠʿʝ, ʩʚʘʢʠ ʦʜ ʧʦʩʪʫʧʘʢʘ ʜʝʬʠʥʠʩʘˁʘ ʦʧʪʠʤʘʣʥʦʛ ʦʿʘʯʘˁʘ ʦ ʢʦʤʝ 

˂ʝ ʩʝ ʛʦʚʦʨʠʪʠ ʫ ʦʚʦʤ ʧʦʪʧʦʛʣʘʚˀʫ ʫʨʘʹʝʥ ʿʝ ʧʦ 11 ʧʫʪʘ. ʋ ʩʚʘʢʦʿ ʦʜ ʪʠʭ ʠʪʝʨʘʮʠʿʘ ʿʝ ʚʨʝʜʥʦʩʪ 

ʬʘʢʪʦʨʘ w1 ʧʦʩʪʝʧʝʥʦ ʧʦʚʝ˂ʘʚʘʥʘ ʦʜ 0 ʜʦ 1, ʠ ʪʦ ʫ ʢʦʨʘʮʠʤʘ ʦʜ ʧʦ 0,1. ʋ ʠʩʪʦ ʚʨʝʤʝ, ʚʨʝʜʥʦʩʪ 

ʪʝʞʠʥʩʢʦʛ ʬʘʢʪʦʨʘ w2 ʿ ʝ ʩʤʘˁʠʚʘʥʘ ʪʘʢʦ ʜʘ ʩʝ ʟʙʠʨ ʦʚʠʭ ʬʘʢʪʦʨʘ ʦʜʨʞʠ ʥʘ ʿʝʜʠʥʠʯʥʦʤ ʠʟʥʦʩʫ. 

ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʟʘ ʩʣʫʯʘʿ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ 30 ʯʚʦʨʦʚʘ ʩʝ ʤʦʛʫ ʚʠʜʝʪʠ ʫ ʊʘʙʝʣʠ 4.2, ʫ ʢʦʿʦʿ 

ʩʫ ʧʨʠʢʘʟʘʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʯʚʦʨʦʚʘ ʢʦʿʝ ʙʠ ʙʠʣʦ ʥʘʿʙʦˀʝ ʧʦʚʝʟʘʪʠ ʥʦʚʠʤ ʚʦʜʦʚʠʤʘ, ʢʘʦ ʠ 

ʥʦʨʤʘʣʠʟʦʚʘʥʝ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʠ ʫʢʫʧʥʘ ʤʝʨʘ ʢʚʘʣʠʪʝʪʘ ʩʚʘʢʦʛ ʨʝʰʝˁʘ. 

ʉʚʘʢʠ ʨʝʜ ʫ ʦʚʦʿ ʪʘʙʝʣʠ ʦʜʛʦʚʘʨʘ ʧʦ ʿʝʜʥʦʿ ʦʜ ʢʦʤʙʠʥʘʮʠʿʘ ʚʨʝʜʥʦʩʪʠ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ. 

ʅʘ ʦʚʦʤ ʤʝʩʪʫ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʧʦʤʝʥʫʪʠ ʪʦ ʜʘ ʿʝ ʫ ʧʦʩʣʝʜˁʝʤ ʨʝʜʫ ʦʚʝ ʪʘʙʝʣʝ, ʫʤʝʩʪʦ ʯʚʦʨʘ 26, 

ʤʦʛʘʦ ʜʘ ʩʪʦʿʠ ʠ ʙʠʣʦ ʢʦʿʠ ʦʜ ʯʚʦʨʦʚʘ ʟʘ ʢʦʿʝ ʿʝ ʜʦʙʠʿʝʥʘ ʧʨʚʘ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʿʝʜʥʘʢʘ 

ʛʦʨˁʝʤ ʝʢʩʪʨʝʤʫʤʫ. ʋʥʠʬʠʢʘʮʠʿʝ ʧʨʠʢʘʟʘʥʠʭ ʨʝʰʝˁʘ ʨʘʜʠ, ʫ ʪʘʙʝʣʠ ʿʝ ʠʧʘʢ ʥʘʚʝʜʝʥʦ ʨʝʰʝˁʝ 

ʢʦʿʝ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʫ ʧʨʝʦʩʪʘʣʠʤ ʨʝʜʦʚʠʤʘ. ʇʨʠʣʦʞʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ 

ʠʟʙʦʨ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ ʥʠʿʝ ʠʤʘʦ ʥʠʢʘʢʚʦʛ ʝʬʝʢʪʘ ʥʘ ʦʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ ʦʚʦʛ 

ʧʨʦʙʣʝʤʘ. ʋʟ ʪʦ, ʚʘʨʠʨʘˁʝ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ ʥʠʿʝ ʫʪʠʮʘʣʦ ʥʠ ʥʘ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʜʦʙʠʿʝʥʝ ʟʘ 

ʦʧʪʠʤʘʣʥʘ ʨʝʰʝˁʘ. ʆʚʦ ʿʝ, ʢʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʠʩʪʘʢʥʫʪʦ, ʧʦʩʣʝʜʠʮʘ ʪʦʛʘ ʰʪʦ ʿʝ ʦʚʜʝ ʠʩʪʦ ʨʝʰʝˁʝ 

ʜʦʙʠʿʝʥʦ ʢʘʦ ʦʧʪʠʤʘʣʥʦ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʠ ʿʝʜʥʝ, ʠ ʜʨʫʛʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ. ɸʢʦ ʩʝ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʢʘʦ ʦʧʪʠʤʘʣʥʘ ʜʦʙʠʿʫ ʨʘʟʣʠʯʠʪʘ ʨʝʰʝˁʘ, ʠʟʙʦʨ ʪʝʞʠʥʩʢʠʭ 

ʬʘʢʪʦʨʘ ʠʤʘ ʫʪʠʮʘʿʘ ʥʘ ʨʝʟʫʣʪʘʪʝ ʧʦʩʪʫʧʢʘ ʚʠʰʝʢʨʠʪʝʨʠʿʫʤʩʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ. ʆʚʘ ʪʚʨʜˁʘ ˂ʝ 

ʙʠʪʠ ʧʦʪʚʨʹʝʥʘ ʢʦʜ ʥʘʨʝʜʥʠʭ ʩʣʫʯʘʿʝʚʘ ʢʦʜ ʢʦʿʠʭ ʩʠʪʫʘʮʠʿʘ ʥʝ˂ʝ ʙʠʪʠ ʠʜʝʥʪʠʯʥʘ ʢʘʦ ʦʚʜʝ. 

ʊʘʙʝʣʘ 4.2. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʟʘ ʩʠʩʪʝʤ ʦʜ 30 ʯʚʦʨʦʚʘ. 

w1 w2 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 
NK1 NK2 K 

0 1 26 9 1 1 1 

0,1 0,9 26 9 1 1 1 

0,2 0,8 26 9 1 1 1 

0,3 0,7 26 9 1 1 1 

0,4 0,6 26 9 1 1 1 

0,5 0,5 26 9 1 1 1 

0,6 0,4 26 9 1 1 1 

0,7 0,3 26 9 1 1 1 

0,8 0,2 26 9 1 1 1 

0,9 0,1 26 9 1 1 1 

1 0 26 9 1 1 1 

 



101 

 

ʋ ʩʪʘʥʜʘʨʜʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʙʠ ʩʝ ʟʘ ʤʫʣʪʠʢʨʠʪʝʨʠʿʫʤʩʢʫ ʦʧʪʠʤʠʟʘʮʠʿʫ ʥʘ ʦʚʦʤ ʤʝʩʪʫ ʤʦʛʣʦ 

ʦʙʘʚʠʪʠ ʠ ʧʨʦʿʝʢʪʦʚʘˁʝ ʨʝʰʝˁʘ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʇʘʨʝʪʦ ʬʨʦʥʪ. ʇʨʝʤʘ ʜʝʬʠʥʠʮʠʿʠ, ʦʚʘʿ ʬʨʦʥʪ 

ʧʨʝʜʩʪʘʚˀʘ ʚʠʟʫʝʣʥʫ ʧʨʝʜʩʪʘʚʫ ʫʪʠʮʘʿʘ ʢʦʿʠ ʠʟʙʦʨ ʚʨʝʜʥʦʩʪʠ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ ʠʤʘ ʥʘ ʠʟʥʦʩ 

ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʦʧʪʠʤʘʣʥʦʛ ʨʝʰʝˁʘ ʨʘʟʤʘʪʨʘʥʦʛ ʧʨʦʙʣʝʤʘ. ʆʚʦ ʿʝ ʧʦʩʝʙʥʦ ʚʘʞʥʦ ʟʘ ʩʠʪʫʘʮʠʿʝ 

ʫ ʢʦʿʠʤʘ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʢʦʿʝ ʩʝ ʘʥʘʣʠʟʠʨʘʿʫ ʥʠʩʫ ʩʨʦʜʥʝ ʠʣʠ ʩʫ, ʰʪʦ ʿʝ ʪʘʢʦʹʝ ʤʦʛʫ˂ʝ, 

ʤʝʹʫʩʦʙʥʦ ʩʫʧʨʦʪʩʪʘʚˀʝʥʝ. ʂʘʦ ʧʨʠʤʝʨ ʦʚʦʛʘ ʩʝ ʤʦʞʝ ʫʟʝʪʠ ʝʢʦʥʦʤʩʢʠ ʧʨʦʙʣʝʤ ʫ ʢʦʤʝ ʙʠ ʩʝ 

ʿʝʜʥʦʤ ʢʨʠʪʝʨʠʿʫʤʩʢʦʤ ʬʫʥʢʮʠʿʦʤ ʩʤʘʪʨʘʦ ʬʠʥʘʥʩʠʿʩʢʠ ʘʩʧʝʢʪ ʢʦʿʠ ʙʠ ʥʘʣʘʛʘʦ ʜʘ ʿʝ ʥʘʿʙʦˀʝ 

ʟʘʪʚʦʨʠʪʠ ʠʥʜʫʩʪʨʠʿʩʢʠ ʧʦʛʦʥ ʫ ʥʝʢʦʤ ʛʨʘʜʫ ʟʙʦʛ ʥʝʠʩʧʣʘʪʠʚʦʩʪʠ ʧʦʩʣʦʚʘˁʘ. ʀʧʘʢ, ʘʢʦ ʙʠ ʩʝ 

ʢʘʦ ʜʨʫʛʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʫʟʝʣʦ ʟʘʜʦʚʦˀʩʪʚʦ ʩʪʘʥʦʚʥʠʰʪʚʘ, ʜʦʰʣʦ ʙʠ ʩʝ ʜʦ ʪʦʛʘ ʜʘ 

ʙʠ ʨʫʢʦʚʦʹʝˁʝ ʠʩʢˀʫʯʠʚʦ ʧʨʝʤʘ ʝʢʦʥʦʤʩʢʠʢʤ ʧʦʢʘʟʘʪʝˀʠʤʘ ʫʛʨʦʟʠʣʦ ʝʛʟʠʩʪʝʥʮʠʿʫ ʚʝʣʠʢʦʛ 

ʙʨʦʿʘ ʧʦʨʦʜʠʮʘ ʢʦʿʝ ʞʠʚʝ ʫ ʪʦʤ ʛʨʘʜʫ. ɿʙʦʛ ʦʚʦʛʘ ʙʠ ʙʠʣʦ ʚʝʦʤʘ ʚʘʞʥʦ ʘʥʘʣʠʟʠʨʘʪʠ ʫ ʢʦʿʦʿ ʙʠ 

ʩʝ ʤʝʨʠ ʤʦʛʣʠ ʫʯʠʥʠʪʠ ʫʩʪʫʧʮʠ ʩʘ ʿʝʜʥʝ, ʘ ʫ ʢʦʿʦʿ ʤʝʨʠ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ. ʊʠʤʝ ʙʠ ʩʝ ʤʦʛʣʦ ʥʘ˂ʠ 

ʨʝʰʝˁʝ ʢʦʿʝ ʙʠ ʙʠʣʦ ʦʧʪʠʤʘʣʥʦ ʟʘ ʦʚʘʿ ʧʨʦʙʣʝʤ, ʘ ʪʫ ʙʠ ʇʘʨʝʪʦ ʬʨʦʥʪ ʙʠʦ ʦʜ ʚʝʣʠʢʝ ʧʦʤʦ˂ʠ. 

ʂʘʦ ʰʪʦ ʿʝ ʠ ʥʘʧʦʤʝʥʫʪʦ, ʫ ʩʠʪʫʘʮʠʿʘʤʘ ʫ ʢʦʿʠʤʘ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʥʝ ʙʠ ʙʠʣʝ ʩʨʦʜʥʝ, 

ʧʨʦʿʝʢʮʠʿʘ ʨʝʰʝˁʘ ʥʘ ʇʘʨʝʪʦ ʬʨʦʥʪ ʙʠ ʠʤʘʣʘ ʦʙʣʠʢ ʣʠʥʠʿʝ ʢʦʿʦʤ ʙʠ ʩʝ ʠʣʫʩʪʨʦʚʘʣʘ ʤʝʹʫʩʦʙʥʘ 

ʟʘʚʠʩʥʦʩʪ ʥʦʨʤʘʣʠʟʦʚʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. ʀʧʘʢ, ʫ ʦʚʘʢʚʠʤ ʩʠʪʫʘʮʠʿʘʤʘ 

ʥʝ ʙʠ ʥʠ ʜʦʰʣʦ ʜʦ ʪʦʛʘ ʜʘ ʧʦʩʪʦʿʠ ʠʜʝʥʪʠʯʥʦ ʨʝʰʝˁʝ ʢʦʿʝ ʿʝ ʥʘʿʙʦˀʝ ʤʦʛʫ˂ʝ ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ 

ʠ ʿʝʜʥʝ, ʠ ʜʨʫʛʝ ʬʫʥʢʮʠʿʝ. ʋ ʩʣʫʯʘʿʫ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ 30 ʯʚʦʨʦʚʘ, ʥʝ ʙʠ ʠʤʘʣʦ ʩʤʠʩʣʘ ʛʦʚʦʨʠʪʠ 

ʦ ʧʨʦʿʝʢʪʦʚʘˁʫ ʨʝʰʝˁʘ ʥʘ ʇʘʨʝʪʦ ʬʨʦʥʪ, ʧʦʰʪʦ ʦʚʜʝ ʥʠʿʝ ʜʦʙʠʿʝʥʦ ʜʘ ʧʦʩʪʦʿʠ ʠʢʘʢʚʘ ʧʨʦʤʝʥʘ 

ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʨʝʰʝˁʘ ʩʘ ʧʨʦʤʝʥʦʤ ʦʜʥʦʩʘ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ. ʂʦʥʢʨʝʪʥʦ, ʦʚʘ ʧʨʦʿʝʢʮʠʿʘ ʙʠ 

ʠʤʘʣʘ ʬʦʨʤʫ ʿ ʝʜʥʝ ʪʘʯʢʝ. ʇʦʩʪʫʧʢʦʤ ʦʙʿʘʰˁʝʥʠʤ ʫ ʇʦʪʧʦʛʣʘʚˀʫ 4.2 ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʙʠ ʜʫʞʠʥʘ 

ʧʨʝʜʣʦʞʝʥʦʛ ʜʘʣʝʢʦʚʦʜʘ ʠʟʥʦʩʠʣʘ 17,31 km. ʆʜʘʪʣʝ ʿʝ ʠʟʨʘʯʫʥʘʪʦ ʠ ʪʦ ʜʘ ʙʠ ʮʝʥʘ ʦʚʦʛ ʚʦʜʘ 

ʙʠʣʘ ʿʝʜʥʘʢʘ 2,42 ʤʠʣʠʦʥʘ ʝʚʨʘ. ʇʦʰʪʦ ʿʝ ʦʚʘʿ ʧʨʦʨʘʯʫʥ ʨʘʹʝʥ ʙʝʟ ʧʦʩʪʘʚˀʝʥʝ ʛʦʨˁʝ ʛʨʘʥʠʮʝ 

ʫʣʘʛʘˁʘ, ʥʠʿʝ ʙʠʣʦ ʧʝʥʘʣʠʟʘʮʠʿʝ ʨʝʰʝˁʘ ʧʦ ʢʨʠʪʝʨʠʿʫʤʫ ʮʝʥʝ. ʎʝʥʘ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʢʘʢʦ ʙʠ ʩʝ 

ʫʧʦʪʧʫʥʠʦ ʦʧʠʩ ʧʨʝʜʣʦʞʝʥʦʛ ʨʝʰʝˁʘ. ʉʘʤʘ ʪʨʘʩʘ ʚʦʜʘ ʢʦʿʠʤ ʙʠ ʯʚʦʨʦʚʠ 9 ʠ 26 ʙʠʣʠ ʧʦʚʝʟʘʥʠ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʉʣʠʮʠ 4.30, ʥʘʟʥʘʯʝʥʘ ʣʠʥʠʿʦʤ ʪʘʤʥʦʧʣʘʚʝ ʙʦʿʝ ʨʘʜʠ ʰʪʦ ʣʘʢʰʝ ʫʦʯˀʠʚʦʩʪʠ. 

  

ʉʣʠʢʘ 4.30. ʊʨʘʩʘ ʥʦʚʦʛ ʚʦʜʘ ʫ ʩʠʩʪʝʤʫ ʦʜ 30 ʯʚʦʨʦʚʘ. 
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ʂʘʦ ʰʪʦ ʿʝ ʨʝʯʝʥʦ, ʪʝʩʪ ʩʠʩʪʝʤ ʦʜ 24 ʯʚʦʨʘ ʿʝ ʦʜʘʙʨʘʥ ʟʙʦʛ ʧʨʠʩʫʩʪʚʘ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʥʘʧʦʥʩʢʘ 

ʥʠʚʦʘ ï 230 kV ʠ 138 kV. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤʝ ʰʪʦ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝˁʝ ʦʧʪʠʤʠʟʘʮʠʦʥʦʛ ʧʨʦʙʣʝʤʘ 

ʥʝ ʙʠ ʩʤʝʣʦ ʜʘ ʦʙʫʭʚʘʪʘ ʠʟʛʨʘʜˁʫ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠʤ ʙʠ ʩʝ ʧʦʚʝʟʘʣʠ ʯʚʦʨʦʚʠ ʨʘʟʣʠʯʠʪʠʭ 

ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ, ʘʣʛʦʨʠʪʘʤ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʧʨʠʣʘʛʦʜʠʪʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʥʘʯʠʥ ʧʨʝ ʧʦʯʝʪʢʘ 

ʚʨʰʝˁʘ ʧʨʦʨʘʯʫʥʘ. ʅʘʢʦʥ ʰʪʦ ʙʠ ʩʝ ʥʝʢʦ ʦʜ ʨʝʰʝˁʘ ʧʨʝʜʩʪʘʚʠʣʦ ʧʨʝʢʦ ʯʝʪʠʨʠ ʢʦʦʨʜʠʥʘʪʝ ʫ 

ʧʨʦʩʪʦʨʫ ʧʨʝʪʨʘʛʝ, ʜʦʜʘʪ ʿʝ ʢʦʨʘʢ ʢʦʿʠ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ ʦʜʨʝʹʠʚʘˁʝ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ ʢʦʤʝ ʙʠ 

ʨʝʰʝˁʝ ʦʜʛʦʚʘʨʘʣʦ. ɼʝʬʠʥʠʩʘˁʝ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ ʨʝʰʝˁʘ ʿʝ ʫʨʘʹʝʥʦ ʪʘʢʦ ʰʪʦ ʝʿ ʧʨʝʜʤʝʪʥʦʤ 

ʢʚʘʨʪʝʪʫ ʢʦʦʨʜʠʥʘʪʘ ʧʨʠʧʠʩʘʥ ʥʝ ʿʝʜʘʥ, ʚʝ˂ ʜʚʘ ʧʘʨʘ ʯʚʦʨʦʚʘ ʫ ʩʠʩʪʝʤʫ. ʇʨʚʠ ʧʘʨ ʯʚʦʨʦʚʘ ʩʝ 

ʥʘʣʘʟʠʦ ʥʘ ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ ʦʜ 138 kV, ʘ ʜʨʫʛʠ ʥʘ ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ ʦʜ 230 kV. ʅʘʨʘʚʥʦ, ʦʚʠ 

ʧʘʨʦʚʠ ʯʚʦʨʦʚʘ ʩʫ ʠ ʜʘˀʝ ʦʜʨʝʹʠʚʘʥʠ ʥʘ ʦʩʥʦʚʫ ʙʣʠʟʠʥʝ ʪʘʯʢʘʤʘ ʜʝʬʠʥʠʩʘʥʠʤ ʢʦʦʨʜʠʥʘʪʘʤʘ. 

ɿʘʪʠʤ ʿʝ ʧʦʩʪʫʧʘʢ ʨʘʯʫʥʘˁʘ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʦʙʘʚˀʘʥ ʟʘ ʦʙʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʨʝʰʝˁʘ. ʅʘ ʢʨʘʿʫ ʪʦʛ 

ʢʦʨʘʢʘ ʿʝ ʟʘ ʤʝʨʫ ʢʚʘʣʠʪʝʪʘ ʨʝʰʝˁʘ ʫʟʠʤʘʥʘ ʚʝ˂ʘ ʦʜ ʜʚʝ ʢʦʿʝ ʩʫ ʜʦʙʠʿʝʥʝ ʟʘ ʨʘʟʣʠʯʠʪʝ ʥʘʧʦʥʩʢʝ 

ʥʠʚʦʝ. ʆʚʘʿ ʧʨʦʮʝʩ ʿʝ ʩʧʨʦʚʦʹʝʥ ʩʘʤʦ ʫ ʧʨʚʦʿ ʧʨʠʣʠʮʠ ʫ ʢʦʿʦʿ ʙʠ ʩʝ ʧʨʝʜʤʝʪʥʦ ʨʝʰʝˁʝ ʥʘʰʣʦ 

ʫ ʦʧʪʠʤʠʟʘʮʠʦʥʦʤ ʮʠʢʣʫʩʫ, ʪʝ ʛʘ ʥʠʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ ʨʘʜʠʪʠ ʫ ʩʚʘʢʦʿ ʥʘʨʝʜʥʦʿ ʠʪʝʨʘʮʠʿʠ. ʀʘʢʦ 

ʿʝ ʜʦʜʘʚʘˁʝ ʦʚʦʛ ʢʦʨʘʢʘ ʫ ʨʘʟʚʠʿʝʥʠ ʧʨʦʮʝʩ ʫ ʠʟʚʝʩʥʦʿ ʤʝʨʠ ʧʨʦʜʫʞʠʣʦ ˁʝʛʦʚʦ ʪʨʘʿʘˁʝ, ˁʝʛʦʚʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʿʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʜʦʧʨʠʥʝʣʘ ʪʘʯʥʦʩʪʠ ʨʝʰʝˁʘ ʜʦʙʠʿʝʥʦʛ ʦʚʠʤ ʧʦʩʪʫʧʢʦʤ. 

ʋ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʢʦʿʠ ʿʝ ʦʙʫʭʚʘʪʘʦ ʩʧʨʦʚʦʹʝˁʝ ʘʥʘʣʠʟʘ ʥʘ ʦʚʦʤ ʪʝʩʪ ʩʠʩʪʝʤʫ, ʧʨʝʪʧʦʩʪʘʚˀʝʥʦ 

ʿʝ ʜʘ ʩʝ ʥʦʚʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʫʿʝ ʫ ʯʚʦʨʫ 6, ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ ʦʜ 138 kV. ɱʝʜʠʥʠʯʥʝ ʮʝʥʝ 

ʢʦʨʠʰ˂ʝʥʝ ʟʘ ʧʨʦʨʘʯʫʥʘʚʘˁʝ ʧʦʪʨʝʙʥʠʭ ʫʣʘʛʘˁʘ ʫ ʦʿʘʯʘˁʘ ʤʨʝʞʝ ʩʫ ʟʘʚʠʩʠʣʝ ʦʜ ʥʦʤʠʥʘʣʥʦʛ 

ʥʘʧʦʥʘ ʧʨʝʜʣʦʞʝʥʠʭ ʜʘʣʝʢʦʚʦʜʘ. ʂʘʢʦ ʘʥʘʣʠʟʠʨʘʥʠ ʥʘʧʦʥʩʢʠ ʥʠʚʦʠ ʥʠʩʫ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ 

ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ, ʮʝʥʝ ʩʫ ʫʩʚʦʿʝʥʝ ʠʟ ʣʠʪʝʨʘʪʫʨʝ [169]. ʇʨʝʤʘ ʦʚʦʤ ʠʟʚʦʨʫ, ʟʘ ʥʦʚʝ ʚʦʜʦʚʝ 

ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ 138 kV ʫʟʝʪʘ ʿ ʝ ʮʝʥʘ ʿʝʜʥʘʢʘ 1,8 ʤʠʣʠʦʥʘ $/mi, ʜʦʢ ʿʝ ʟʘ ʜʘʣʝʢʦʚʦʜʝ ʥʘʧʦʥʩʢʦʛ 

ʥʠʚʦʘ 230 kV ʫʟʝʪʘ ʿʝʜʠʥʠʯʥʘ ʮʝʥʘ ʦʜ 2 ʤʠʣʠʦʥʘ $/mi. ʋʟ ʫʚʘʞʘʚʘˁʝ ʪʦʛʘ ʜʘ ʿʝʜʥʘ ʤʠˀʘ ʠʟʥʦʩʠ 

1,61 km, ʦʚʝ ʮʝʥʝ ʩʫ ʨʝʜʦʤ ʧʨʝʚʝʜʝʥʝ ʫ 1,12 ʤʠʣʠʦʥʘ $/km ʠ 1,24 ʤʠʣʠʦʥʘ $/km. ʀʘʢʦ ʿʝ ʦʚʘʢʚʘ 

ʢʦʥʚʝʨʟʠʿʘ ʤʦʛʣʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʫʟʠʤʘˁʝʤ ʤʠˀʘ ʢʘʦ ʿʝʜʠʥʠʮʘ ʟʘ ʜʫʞʠʥʫ ʥʦʚʠʭ ʜʘʣʝʢʦʚʦʜʘ, ʪʦ 

ʠʧʘʢ ʥʠʿʝ ʫʨʘʹʝʥʦ. ʈʘʟʣʦʛ ʟʘ ʦʚʘʢʚʫ ʦʜʣʫʢʫ ʣʝʞʠ ʫ ʞʝˀʠ ʘʫʪʦʨʘ ʟʘ ʫʥʠʬʠʢʘʮʠʿʦʤ ʿʝʜʠʥʠʮʘ ʟʘ 

ʜʫʞʠʥʫ ʟʘ ʩʚʝ ʩʣʫʯʘʿʝʚʝ ʧʦʩʤʘʪʨʘʥʝ ʫ ʩʢʣʦʧʫ ʜʠʩʝʨʪʘʮʠʿʝ. ʅʘ ʧʦʯʝʪʢʫ ʧʦʩʪʫʧʢʘ ʿʝ ʠʟʨʘʯʫʥʘʪʦ 

ʜʘ ʙʠ, ʙʝʟ ʠʢʘʢʚʠʭ ʦʿʘʯʘˁʘ ʤʨʝʞʝ, ʫ ʯʚʦʨʫ 6 ʙʠʣʦ ʤʦʛʫ˂ʝ ʧʨʠʢˀʫʯʠʪʠ ʚʝʪʨʦʝʣʝʢʪʨʘʥʫ ʩʥʘʛʝ ʦʜ 

290,51 MW. ʊʘʢʦʹʝ ʿʝ ʦʜʨʝʹʝʥʦ ʠ ʜʘ ʙʠ ʘʢʪʠʚʥʘ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʫ ʨʝʞʠʤʫ ʟʠʤʩʢʦʛ ʤʘʢʩʠʤʫʤʘ 

ʟʘ ʪʘʿ ʩʣʫʯʘʿ ʠʟʥʦʩʠʣʘ 20,55 MW. ʅʘʢʦʥ ʪʦʛʘ ʩʝ ʧʨʝʰʣʦ ʥʘ ʦʜʨʝʹʠʚʘˁʝ ʝʢʩʪʨʝʤʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ, ʜʘʪʠʭ ʫ ʊʘʙʝʣʠ 4.3. ʇʨʠʤʝʪʥʦ ʿʝ ʜʘ ʙʠ ʩʝ ʠʟʙʦʨʦʤ ʥʘʿʥʝʧʦʚʦˀʥʠʿʠʭ 

ʨʝʰʝˁʘ ʩʘ ʘʩʧʝʢʪʘ ʨʘʟʣʠʯʠʪʠʭ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʣʦ ʥʘ ʧʘʨʘʤʝʪʨʝ ʨʘʜʘ 

ʤʨʝʞʝ (ʧʘʜ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʝ ʟʘ ʚʦʜ ʦʜ ʯʚʦʨʘ 1 ʜʦ ʯʚʦʨʘ 4 ʠ ʧʦʨʘʩʪ ʛʫʙʠʪʘʢʘ ʟʘ ʚʦʜ 

ʦʜ ʯʚʦʨʘ 4 ʜʦ ʯʚʦʨʘ 6). ʆʧʪʠʤʘʣʥʘ ʦʿʘʯʘˁʘ ʘʥʘʣʠʟʠʨʘʥʝ ʤʨʝʞʝ ʩʫ ʧʨʠʢʘʟʘʥʘ ʫ ʊʘʙʝʣʠ 4.4. 

ʊʘʙʝʣʘ 4.3. ɽʢʩʪʨʝʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʩʠʩʪʝʤ ʦʜ 24 ʯʚʦʨʘ. 

ɺʝʣʠʯʠʥʘ 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɽʢʩʪʨʝʤʫʤ 

ʬʫʥʢʮʠʿʝ [MW]  

Utopic1 6 8 382,76 

Dystopic1 1 4 287,28 

Utopic2 22 19 3,34 

Dystopic2 4 6 -1,09 
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ʊʘʙʝʣʘ 4.4. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʟʘ ʩʠʩʪʝʤ ʦʜ 24 ʯʚʦʨʘ. 

w1 w2 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 
NK1 NK2 K 

0 1 22 19 0,04 1 1 

0,1 0,9 22 19 0,04 1 0,9 

0,2 0,8 22 19 0,04 1 0,81 

0,3 0,7 6 8 1 0,59 0,72 

0,4 0,6 6 8 1 0,59 0,76 

0,5 0,5 6 8 1 0,59 0,8 

0,6 0,4 6 8 1 0,59 0,84 

0,7 0,3 6 8 1 0,59 0,88 

0,8 0,2 6 8 1 0,59 0,92 

0,9 0,1 6 8 1 0,59 0,96 

1 0 6 8 1 0,59 1 

ʀʟ ʧʨʠʣʦʞʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ ʜʘ ʦʧʪʠʤʘʣʥʦ ʦʿʘʯʘˁʝ ʤʨʝʞʝ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʟʘʚʠʩʠ 

ʦʜ ʚʝʣʠʯʠʥʝ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ. ʆʚʦ ʿʝ ʧʦʪʧʫʥʦ ʫʩʢʣʘʹʝʥʦ ʩʘ ʪʚʨʜˁʦʤ ʠʟʥʝʪʦʤ ʫ ʜʝʣʫ ʪʝʢʩʪʘ 

ʢʦʿʠ ʩʝ ʦʜʥʦʩʠʦ ʥʘ ʪʝʩʪ ʩʠʩʪʝʤ ʦʜ 30 ʯʚʦʨʦʚʘ, ʧʦ ʢʦʿʦʿ ʩʝ ʦʧʪʠʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ 

ʥʘʿʯʝʰ˂ʝ ʥʝ ʜʦʩʪʠʞʫ ʟʘ ʠʜʝʥʪʠʯʥʦ ʧʦʪʝʥʮʠʿʘʣʥʦ ʨʝʰʝˁʝ. ʆʥʦ ʰʪʦ ʙʠ ʩʝ ʪʘʢʦʹʝ ʤʦʛʣʦ ʠʩʪʘ˂ʠ 

ʟʘ ʨʝʰʝˁʘ ʜʘʪʘ ʫ ʊʘʙʝʣʠ 4.4 ʿʝ ʪʦ ʜʘ ʩʝ ʦʧʪʠʤʫʤ ʤʝʨʝ ʢʚʘʣʠʪʝʪʘ ʨʝʰʝˁʘ ʜʦʩʪʠʞʝ ʠʣʠ ʟʘ ʿʝʜʥʦ, 

ʠʣʠ ʟʘ ʜʨʫʛʦ ʫʪʦʧʠʿʩʢʦ ʨʝʰʝˁʝ. ʊʦ ʟʥʘʯʠ ʜʘ ʦʧʪʠʤʘʣʥʦ ʨʝʰʝˁʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʦʛʘ ʢʦʿʦʿ ʩʝ 

ʢʨʠʪʝʨʠʿʫʤʩʢʦʿ ʬʫʥʢʮʠʿʠ ʧʨʠʜʨʫʞʠ ʢʦʿʠ ʪʝʞʠʥʩʢʠ ʬʘʢʪʦʨ, ʦʜʛʦʚʘʨʘ ʠʣʠ ʿʝʜʥʦʤ, ʠʣʠ ʜʨʫʛʦʤ 

ʫʪʦʧʠʿʩʢʦʤ ʨʝʰʝˁʫ. ʇʦ ʪʦʤʝ, ʦʚʜʝ ʥʝ ʧʦʩʪʦʿʠ ʪʨʝ˂ʝ ʨʝʰʝˁʝ ʢʦʿʝ ʙʠ ʙʠʣʦ ʦʧʪʠʤʘʣʥʦ, ʘ ʜʘ ʥʠʿʝ 

ʠʩʪʘʢʥʫʪʦ ʢʘʦ ʿʝʜʥʦ ʦʜ ʫʪʦʧʠʿʩʢʠʭ. ʂʘʢʦ ʿʝ ʦʚʜʝ ʧʦʩʪʦʿʘʣʦ ʚʠʰʝ ʧʨʝʜʣʦʞʝʥʠʭ ʨʝʰʝˁʘ, ʥʘʨʝʜʥʠ 

ʢʦʨʘʢ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ ʧʨʦʿʝʢʪʦʚʘˁʝ ʥʦʨʤʘʣʠʟʦʚʘʥʠʭ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʥʘ 

ʇʘʨʝʪʦ ʬʨʦʥʪ. ʆʚʘ ʧʨʦʿʝʢʮʠʿʘ ʿʝ ʧʨʝʜʩʪʘʚˀʝʥʘ ʣʠʥʠʿʦʤ ʮʨʚʝʥʝ ʙʦʝʿ ʥʘ ʉʣʠʮʠ 4.31. 

  

ʉʣʠʢʘ 4.31. ʇʨʦʿʝʢʮʠʿʝ ʨʝʰʝˁʘ ʟʘ ʩʠʩʪʝʤ ʦʜ 24 ʯʚʦʨʘ ʥʘ ʇʘʨʝʪʦ ʬʨʦʥʪ. 
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ʉʣʠʢʘ 4.32. ʊʨʘʩʝ ʥʦʚʠʭ ʚʦʜʦʚʘ ʫ ʩʠʩʪʝʤʫ ʦʜ 24 ʯʚʦʨʘ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʪʘʯʥʠʭ ʪʨʘʩʘ ʚʦʜʦʚʘ ʯʠʿʘ ʿʝ ʠʟʛʨʘʜˁʘ ʧʨʝʜʚʠʹʝʥʘ ʧʨʝʜʣʦʞʝʥʠʤ ʨʝʰʝˁʠʤʘ, ʦʥʝ ʩʫ 

ʧʨʠʢʘʟʘʥʝ ʥʘ ʤʘʧʠ ʥʘ ʉʣʠʮʠ 4.32. ʆʚʘ ʨʝʰʝˁʘ ʩʫ ʠʟʜʚʦʿʝʥʘ ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ 

ʪʘʢʦ ʰʪʦ ʩʫ ʥʘʮʨʪʘʥʘ ʨʫʞʠʯʘʩʪʦʤ ʠʩʧʨʝʢʠʜʘʥʦʤ ʣʠʥʠʿʦʤ. ʇʦʩʪʦʿʘˁʝ ʜʚʘ ʨʝʰʝˁʘ ʥʘ ʦʚʦʿ ʤʘʧʠ 

ʥʝ ʟʥʘʯʠ ʜʘ ʦʙʘ ʨʝʰʝˁʘ ʪʨʝʙʘ ʜʘ ʧʦʩʪʦʿʝ ʩʠʤʫʣʪʘʥʦ, ʚʝ˂ ʜʘ ʿʝ ʿʝʜʥʦ ʦʜ ʦʚʠʭ ʨʝʰʝˁʘ ʦʧʪʠʤʘʣʥʦ, 

ʟʘʚʠʩʥʦ ʦʜ ʠʟʙʦʨʘ ʪʝʞʠʥʩʢʠʭ ʬʘʢʪʦʨʘ. ɿʘ ʥʦʚʠ ʜʘʣʝʢʦʚʦʜ ʢʦʿʠʤ ʙʠ ʩʝ ʧʦʚʝʟʘʣʠ ʯʚʦʨʦʚʠ 6 ʠ 8 

ʿʝ ʜʦʙʠʿʝʥʘ ʜʫʞʠʥʘ ʦʜ 14,14 km. ʆʚʦ ʟʥʘʯʠ ʜʘ ʙʠ ʫʢʫʧʥʦ ʫʣʘʛʘˁʝ ʧʦʪʨʝʙʥʦ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʦʚʦʛ 

ʧʨʦʿʝʢʪʘ ʙʠʣʦ 15,82 ʤʠʣʠʦʥʘ ʜʦʣʘʨʘ. ʆʥʦ ʰʪʦ ʙʠ ʙʠʣʦ ʜʦʙʨʦ ʠʩʪʘ˂ʠ ʦʚʜʝ ʿʝʩʪʝ ʜʘ, ʧʨʝʤʘ ʤʘʧʠ 

ʜʘʪʦʿ ʥʘ ʉʣʠʮʠ 4.32, ʪʨʘʩʘ ʦʚʦʛ ʚʦʜʘ ʧʨʝʣʘʟʠ ʧʨʝʢʦ ʢʚʘʜʨʘʪʘ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ ʯʚʦʨ 19. ʆʜʘʪʣʝ 

ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʝ ʜʝʣʦʚʠ ʪʝʨʝʥʘ ʥʘ ʢʦʿʠʤʘ ʩʫ ʩʝ ʥʘʣʘʟʠʣʠ ʯʚʦʨʦʚʠ ʥʠʩʫ ʪʨʝʪʠʨʘʣʠ ʢʘʦ 

ʥʝʜʦʩʪʫʧʥʠ ʟʘ ʛʨʘʜˁʫ ʥʦʚʠʭ ʚʦʜʦʚʘ. ʈʘʟʣʦʛ ʟʘ ʪʦ ʣʝʞʠ ʫ ʯʠˁʝʥʠʮʠ ʜʘ ʫ ʧʨʘʢʩʠ ʥʠʿʝ ʨʝʪʢʦʩʪ ʜʘ 

ʚʦʜ ʧʨʦʣʘʟʠ ʨʝʣʘʪʠʚʥʦ ʙʣʠʟʫ ʧʦʩʪʨʦʿʝˁʘ ʫ ʢʦʿʝ ʥʝ ʫʣʘʟʠ. ʋ ʩʣʫʯʘʿʫ ʧʦʪʨʝʙʝ ʙʠ ʥʘ ʿʝʜʥʦʩʪʘʚʘʥ 

ʥʘʯʠʥ ʙʠʣʦ ʠʟʚʦʜˀʠʚʦ ʦʥʝʤʦʛʫ˂ʠʪʠ ʧʨʦʣʘʟʘʢ ʪʨʘʩʝ ʧʦ ʦʚʘʢʚʠʤ ʧʦˀʠʤʘ. ɼʨʫʛʦ ʨʝʰʝˁʝ ʢʦʿʝ ʿʝ 

ʧʨʝʜʣʦʞʝʥʦ ʿʝ ʦʙʫʭʚʘʪʘʣʦ ʛʨʘʜˁʫ ʜʘʣʝʢʦʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ 19 ʠ 22. ɿʘ ʪʦ ʨʝʰʝˁʝ ʿʝ ʜʦʙʠʿʝʥʘ 

ʫʢʫʧʥʘ ʜʫʞʠʥʘ ʪʨʘʩʝ ʦʜ 22,07 km. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ, ʠʥʚʝʩʪʠʮʠʦʥʠ ʪʨʦʰʢʦʚʠ ʦʚʦʛ ʧʨʦʿʝʢʪʘ ʙʠ 

ʠʟʥʦʩʠʣʠ ʦʢʦ 27,43 ʤʠʣʠʦʥʘ ʜʦʣʘʨʘ. ʀ ʦʚʜʝ ʩʫ ʮʝʥʝ ʜʘʚʘʥʝ ʠʥʜʠʢʘʪʠʚʥʦ, ʧʦʰʪʦ ʟʘ ʪʝʩʪ ʩʠʩʪʝʤʝ 

ʥʠʿʝ ʫʚʘʞʘʚʘʥʦ ʙʠʣʦ ʢʘʢʚʦ ʦʛʨʘʥʠʯʝˁʝ ʫʣʘʛʘˁʘ ʢʦʿʝ ʙʠ ʩʝ ʢʦʨʠʩʪʠʣʦ ʟʘ ʧʝʥʘʣʠʟʘʮʠʿʫ ʨʝʰʝˁʘ. 

ʅʘʨʝʜʥʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʫʯʘʿ ʧʦʜʨʘʟʫʤʝʚʘʦ ʿʝ ʪʝʩʪ ʩʠʩʪʝʤ ʠʩʪʠ ʢʘʦ ʦʥʘʿ ʠʟ ʧʨʝʪʭʦʜʥʦʛ ʧʨʠʤʝʨʘ, 

ʩ ʪʠʤ ʰʪʦ ʥʠʿʝ ʨʘʟʤʘʪʨʘʥʦ ʧʨʠʢˀʫʯʝˁʝ ʿʝʜʥʝ, ʚʝ˂ ʰʝʩʪ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ. ʆʚʘ ʠʟʤʝʥʘ ʿʝ ʫ ʩʢʣʘʜʫ 

ʩʘ ʤʦʜʠʬʠʢʘʮʠʿʦʤ ʩʠʩʪʝʤʘ ʦʧʠʩʘʥʦʤ ʫ [143]. ʇʦ ʦʚʦʤ ʠʟʚʦʨʫ, ʪʝ ʝʣʝʢʪʨʘʥʝ ʩʫ ʩʝ ʧʨʠʢˀʫʯʠʚʘʣʝ 

ʫ ʯʚʦʨʦʚʝ 3, 5, 7, 16, 21 ʠ 23 ʪʝʩʪ ʩʠʩʪʝʤʘ. ʆʜ ʦʚʠʭ ʯʚʦʨʦʚʘ, ʪʨʠ ʩʫ ʩʝ ʥʘʣʘʟʠʣʘ ʥʘ 138 kV, ʘ ʪʨʠ 

ʥʘ 230 kV. ʀʘʢʦ ʿʝ ʫ [143] ʧʨʝʜʣʦʞʝʥʘ ʠ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʩʚʘʢʝ ʦʜ ʦʚʠʭ ʰʝʩʪ ʝʣʝʢʪʨʘʥʘ, ʦʚʝ 

ʚʨʝʜʥʦʩʪʠ ʥʠʩʫ ʫʟʝʪʝ ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʚʨʰʝˁʘ ʧʨʦʨʘʯʫʥʘ. ʆʧʨʘʚʜʘˁʝ ʟʘ ʪʦ ʣʝʞʠ ʫ ʯʠˁʝʥʠʮʠ 

ʜʘ ʙʠ ʩʝ ʫʚʘʞʘʚʘˁʝ ʦʚʠʭ ʩʥʘʛʘ ʥʘʣʘʟʠʣʦ ʫ ʢʦʣʠʟʠʿʠ ʩʘ ʧʨʚʦʤ ʢʨʠʪʝʨʠʿʫʤʩʢʦʤ ʬʫʥʢʮʠʿʦʤ. ʆʚʘ 

ʢʨʠʪʝʨʠʿʫʤʩʢʘ ʬʫʥʢʮʠʿʘ ʿʝ, ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ, ʠʟʤʝˁʝʥʘ. ʅʘʠʤʝ, ʫ ʩʪʘʥʜʘʨʜʥʦʿ ʚʝʨʟʠʿʠ ʧʨʝʜʣʦʞʝʥʝ 

ʤʝʪʦʜʝ ʙʠ ʩʝ ʧʦʩʤʘʪʨʘʣʘ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʿʝʜʥʝ ʝʣʝʢʪʨʘʥʝ. ɿʘ ʦʚʘʿ ʩʣʫʯʘʿ ʿʝ ʪʘ ʢʨʠʪʝʨʠʿʫʤʩʢʘ 

ʬʫʥʢʮʠʿʘ ʠʟʤʝˁʝʥʘ ʪʘʢʦ ʜʘ ʙʫʜʝ ʿʝʜʥʘʢʘ ʟʙʠʨʫ ʠʥʩʪʘʣʠʩʘʥʠʭ ʩʥʘʛʘ ʩʚʠʭ ʰʝʩʪ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʢʦʿʝ ʩʫ ʜʦʜʘʪʝ ʥʘ ʩʠʩʪʝʤ. ʊʨʝʙʘ ʨʝ˂ʠ ʠ ʜʘ ʦʚʜʝ ʥʠʿʝ ʫʚʘʞʝʥʘ ʬʠʢʪʠʚʥʘ ʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʝʥʘ 

ʫ ʯʚʦʨʫ 6, ʫʚʝʜʝʥʘ ʫ ʧʨʝʪʭʦʜʥʦʤ ʩʣʫʯʘʿʫ. ʇʨʝ ʦʿʘʯʘˁʘ, ʥʘʿʚʝ˂ʘ ʜʦʟʚʦˀʝʥʘ ʩʥʘʛʘ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ 

ʠʟʥʦʩʠʣʘ ʿʝ 1300,46 MW. ʇʨʠʪʦʤ ʿʝ ʩʥʘʛʘ ʛʫʙʠʪʘʢʘ ʫ ʦʚʦʿ ʪʝʩʪ ʤʨʝʞʠ ʙʠʣʘ ʿʝʜʥʘʢʘ 14,43 MW. 

ɽʢʩʪʨʝʤʥʝ ʚʨʝʜʥʦʩʪʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʦʚʘʢʘʚ ʩʣʫʯʘʿ ʩʫ ʧʨʠʢʘʟʘʥʝ ʫ ʊʘʙʝʣʠ 4.5. 
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ʊʘʙʝʣʘ 4.5. ɽʢʩʪʨʝʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʩʠʩʪʝʤ ʦʜ 24 ʯʚʦʨʘ ï ʩʘ ɺɽ. 

ɺʝʣʠʯʠʥʘ 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɽʢʩʪʨʝʤʫʤ 

ʬʫʥʢʮʠʿʝ [MW]  

Utopic1 ʙʠʣʦ ʢʦʿʠ ʯʚʦʨ ʙʠʣʦ ʢʦʿʠ ʯʚʦʨ 1300,46 

Dystopic1 ʙʠʣʦ ʢʦʿʠ ʯʚʦʨ ʙʠʣʦ ʢʦʿʠ ʯʚʦʨ 1300,46 

Utopic2 22 19 1,73 

Dystopic2 19 14 -0,03 

ʀʟ ʜʘʪʝ ʪʘʙʝʣʝ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʥʘʿʙʦˀʘ ʤʦʛʫ˂ʘ ʦʧʮʠʿʘ ʧʨʝʤʘ ʧʨʚʦʤ ʦʜ ʜʚʘ ʢʨʠʪʝʨʠʿʫʤʘ 

ʦʧʪʠʤʠʟʘʮʠʿʝ ʠʜʝʥʪʠʯʥʘ ʥʘʿʣʦʰʠʿʦʿ. ʇʨʠʪʦʤ ʿʝ ʜʦʙʠʿʝʥʦ ʜʘ ʩʫ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʘ ʟʘ 

ʙʠʣʦ ʢʦʿʠ ʦʜ ʪʘ ʜʚʘ ʩʣʫʯʘʿʘ ʠʩʪʝ ʢʘʦ ʦʥʘ ʢʦʿʘ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʟʘ ʧʦʯʝʪʥʦ ʩʪʘˁʝ ʩʠʩʪʝʤʘ. ɼʦ ʦʚʘʢʚʝ 

ʩʠʪʫʘʮʠʿʝ ʜʦʣʘʟʠ ʦʥʜʘ ʢʘʜʘ ʩʝ ʧʦʙʦˀʰʘˁʝ ʨʝʟʫʣʪʘʪʘ ʧʦ ʥʝʢʦʤ ʦʜ ʢʨʠʪʝʨʠʿʫʤʘ ʥʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ 

ʠʟʛʨʘʜˁʦʤ ʥʦʚʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʪʦ ʜʝʩʠʣʦ ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʿʝ ʩʥʘʛʘ ʝʣʝʢʪʨʘʥʘ 

ʧʦʩʪʘʣʘ ʪʦʣʠʢʦ ʚʝʣʠʢʘ ʜʘ ʿʝ ʫ ʨʝʞʠʤʫ ʣʝʪˁʝʛ ʤʠʥʠʤʫʤʘ ʥʘʧʘʿʘʣʘ ʢʦʤʧʣʝʪʥʫ ʧʦʪʨʦʰˁʫ ʤʨʝʞʝ. 

ʋʩʣʝʜ ʪʦʛʘ ʙʠ ʤʘ ʢʘʢʘʚ ʜʘˀʠ ʧʦʨʘʩʪ ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʜʦʚʦʜʠʦ ʜʦ ʧʦʪʨʝʙʝ ʟʘ ʦʛʨʘʥʠʯʘʚʘˁʝʤ 

ʩʥʘʛʝ ʦʚʠʭ ʝʣʝʢʪʨʘʥʘ. ʆʛʨʘʥʠʯʘʚʘˁʝ ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʘ ʤʦʞʝ ʙʠʪʠ ʧʦʩʤʘʪʨʘʥʦ ʢʘʦ ʯʠʩʪ ʛʫʙʠʪʘʢ 

ʩʘ ʪʘʯʢʝ ʛʣʝʜʠʰʪʘ ʠʥʚʝʩʪʠʪʦʨʘ ʫ ʦʚʝ ʝʣʝʢʪʨʘʥʝ, ʧʦʰʪʦ ʙʠ ʩʝ ʦʛʨʘʥʠʯʠʦ ʠ ʧʨʦʬʠʪ ʢʦʿʠ ʙʠ ʤʦʛʘʦ 

ʜʘ ʩʝ ʦʯʝʢʫʿʝ ʦʜ ʝʣʝʢʪʨʘʥʘ. ɼʘ ʙʠ ʩʝ ʪʦ ʠʟʙʝʛʣʦ, ˁʠʭʦʚʘ ʠʥʩʪʘʣʠʩʘʥʘ ʩʥʘʛʘ ʥʠʿʝ ʜʘˀʝ ʫʚʝ˂ʘʚʘʥʘ. 

ʇʨʝʤʘ ʪʦʤʝ, ʥʠʿʝ ʠʤʘʣʦ ʩʤʠʩʣʘ ʨʘʜʠʪʠ ʦʧʪʠʤʠʟʘʮʠʿʫ ʧʦ ʧʨʚʦʤ ʠʟʘʙʨʘʥʦʤ ʢʨʠʪʝʨʠʿʫʤʫ, ʧʦʰʪʦ 

ʙʠ ʙʠʣʦ ʢʦʿʝ ʨʝʰʝˁʝ ʠʤʘʣʦ ʠʩʪʠ ʝʬʝʢʘʪ. ʊʘʢʦ ʩʝ ʦʚʘʿ ʧʨʦʮʝʩ ʧʨʝʪʚʦʨʠʦ ʫ ʿʝʜʥʦʢʨʠʪʝʨʠʿʫʤʩʢʫ 

ʦʧʪʠʤʠʟʘʮʠʿʫ, ʛʜʝ ʿʝ ʢʨʠʪʝʨʠʿʫʤ ʙʠʦ ʩʤʘˁʝˁʝ ʩʥʘʛʝ ʛʫʙʠʪʘʢʘ. ɿʘ ʦʚʘʿ ʢʨʠʪʝʨʠʿʫʤ ʿʝ ʧʨʠʣʠʢʦʤ 

ʦʜʨʝʹʠʚʘˁʘ ʝʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʿʘ ʚʝ˂ ʜʝʬʠʥʠʩʘʥʦ ʥʘʿʙʦˀʝ ʨʝʰʝˁʝ. ʇʨʝʧʦʨʫʯʝʥʦ ʨʝʰʝˁʝ ʿʝ 

ʦʙʫʭʚʘʪʘʣʦ ʛʨʘʜˁʫ ʚʦʜʘ ʠʟʤʝʹʫ ʯʚʦʨʦʚʘ 19 ʠ 22, ʧʦ ʪʨʘʩʠ ʜʫʞʠʥʝ 22,07 km. ʇʦʪʨʝʙʥʘ ʫʣʘʛʘˁʘ 

ʙʠ ʠʟʥʦʩʠʣʘ ʧʨʠʙʣʠʞʥʦ 27,43 ʤʠʣʠʦʥʘ ʜʦʣʘʨʘ. ʊʨʘʩʘ ʥʦʚʦʛ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠ ʙʠ ʙʠʦ ʧʦʜʠʛʥʫʪ 

ʫʢʦʣʠʢʦ ʙʠ ʩʝ ʪʦ ʨʝʰʝˁʝ ʦʜʘʙʨʘʣʦ ʿʝ ʜʘʪʘ ʥʘ ʉʣʠʮʠ 4.33. ʇʦʜʩʝ˂ʘˁʘ ʨʘʜʠ, ʠʩʪʦ ʨʝʰʝˁʝ ʿʝ ʙʠʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʠ ʢʘʦ ʿʝʜʥʦ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ ʟʘ ʩʣʫʯʘʿ ʫ ʢʦʤʝ ʥʠʿʝ ʙʠʣʦ ʜʦʜʘʪʥʠʭ ʰʝʩʪ 

ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʪʝʩʪ ʩʠʩʪʝʤʫ, ʪʘʢʦ ʜʘ ʩʝ ʠʩʪʘ ʪʨʘʩʘ ʤʦʞʝ ʚʠʜʝʪʠ ʥʘ ʉʣʠʮʠ 4.32. 

  

ʉʣʠʢʘ 4.33. ʊʨʘʩʘ ʥʦʚʦʛ ʚʦʜʘ ʫ ʩʠʩʪʝʤʫ ʦʜ 24 ʯʚʦʨʘ ï ʩʘ ɺɽ. 
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ʅʘ ʢʨʘʿʫ ˂ʝ ʩʝ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʘ ʧʨʠʤʝʥʠʪʠ ʠ ʥʘ ʨʝʘʣʥʦʿ ʤʨʝʞʠ. ɿʘ ʦʚʘʿ ʩʣʫʯʘʿ ʝʿ ʠʩʢʦʨʠʰ˂ʝʥ 

ʚʝ˂ ʦʧʠʩʘʥʠ ʜʝʦ 110 kV ʤʨʝʞʝ ʫ ʨʝʛʠʦʥʫ ɺʦʿʚʦʜʠʥʝ. ʀʘʢʦ ʿʝ ʜʝʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʨʝʞʝ ʠʟʥʝʪ 

ʫ ʦʢʚʠʨʫ ʪʨʝ˂ʝʛ ʧʦʛʣʘʚˀʘ, ʪʨʝʙʘʣʦ ʿʝ ʫʚʝʩʪʠ ʿʦʰ ʥʝʢʦʣʠʢʦ ʧʨʝʪʧʦʩʪʘʚʢʠ. ʆʚʝ ʧʨʝʪʧʦʩʪʘʚʢʝ ʩʫ 

ʚʝ˂ʠʤ ʜʝʣʦʤ ʠʤʘʣʝ ʚʝʟʝ ʢʘʢʦ ʩʘ ʢʨʠʪʝʨʠʿʫʤʩʢʠʤ ʬʫʥʢʮʠʿʘʤʘ ʠ ʦʛʨʘʥʠʯʝˁʠʤʘ ʨʝʣʝʚʘʥʪʥʠʤ ʟʘ 

ʩʨʝʜˁʦʨʦʯʥʦ ʧʣʘʥʠʨʘˁʝ, ʪʘʢʦ ʠ ʩʘ ʥʘʯʠʥʦʤ ʥʘ ʢʦʿʠ ʩʝ ʧʨʦʮʝˁʫʿʝ ʜʫʞʠʥʘ ʜʘʣʝʢʦʚʦʜʘ. ʅʘʠʤʝ, 

ʢʘʢʦ ʦʚʘ ʤʨʝʞʘ ʧʦʩʪʦʿʠ ʠ ʫ ʩʪʚʘʨʥʦʩʪʠ, ʤʦʛʣʦ ʩʝ ʜʦ˂ʠ ʜʦ ʧʨʝʮʠʟʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʥʘʜʤʦʨʩʢʠʤ 

ʚʠʩʠʥʘʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʫ ʛʨʘʥʠʮʘʤʘ ʘʥʘʣʠʟʠʨʘʥʦʛ ʧʦʜʨʫʯʿʘ. ʅʘ ʨʘʩʧʦʣʘʛʘˁʫ 

ʩʫ ʩʝ ʥʘʣʘʟʠʣʝ ʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʝʚʝʥʪʫʘʣʥʠʤ ʧʨʝʧʨʝʢʘʤʘ ʠ ʫʨʙʘʥʠʤ ʩʨʝʜʠʥʘʤʘ ʢʨʦʟ ʢʦʿʝ ʪʨʘʩʘ 

ʥʦʚʦʛ ʚʦʜʘ ʥʝ ʙʠ ʩʤʝʣʘ ʜʘ ʧʨʦʹʝ. ʂʘʦ ʨʝʣʝʚʘʥʪʘʥ ʠʟʚʦʨ ʟʘ ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ ʨʝˀʝʬʘ ʿʝ ʫʟʝʪʘ 

ʤʘʧʘ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 3.13, ʜʦʢ ʩʫ ʧʦʜʘʮʠ ʦ ʪʦʤʝ ʧʨʝʢʦ ʢʦʿʠʭ ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʥʝ ʙʠ ʤʦʛʣʘ 

ʧʨʝ˂ʠ ʥʦʚʘ ʪʨʘʩʘ ʧʨʝʫʟʝʪʠ ʩʘ ʉʣʠʢʝ 3.17. ɿʘ ʿʝʜʠʥʠʯʥʫ ʮʝʥʫ ʚʦʜʦʚʘ ʦʚʦʛ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ 

ʫʩʚʦʿʝʥʘ ʿʝ ʚʨʝʜʥʦʩʪ ʦʜ 140000 ú/km, ʠʩʪʦ ʢʘʦ ʢʦʜ ʪʝʩʪ ʩʠʩʪʝʤʘ ʦʜ 30 ʯʚʦʨʦʚʘ. ɼʦʜʘʪʥʦ, 

ʢʦʨʠʰ˂ʝˁʝ ʛʝʦʨʝʬʝʨʝʥʮʠʨʘʥʠʭ ʢʘʨʘʪʘ ʿʝ ʜʦʥʝʣʦ ʿʦʰ ʿʝʜʥʫ ʧʦʛʦʜʥʦʩʪ ï ʤʦʛʫ˂ʥʦʩʪ ʫʚʘʞʘʚʘˁʘ 

ʧʨʠʨʦʜʥʠʭ ʧʨʝʧʨʝʢʘ ʢʦʿʝ ʦʪʝʞʘʚʘʿʫ ʠʟʛʨʘʜˁʫ. ʂʦʥʢʨʝʪʥʦ, ʦʚʜʝ ʿʝ ʪʦ ʙʠʣʘ ʨʝʢʘ ʊʠʩʘ, ʦʙʝʣʝʞʝʥʘ 

ʧʣʘʚʦʤ ʙʦʿʦʤ ʥʘ ʉʣʠʮʠ 3.2. ʎʝʥʝ ʧʨʦʿʝʢʘʪʘ ʢʦʿʠ ʙʠ ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʛʨʘʜˁʫ ʚʦʜʘ ʧʨʝʢʦ ʊʠʩʝ ʩʫ 

ʨʘʯʫʥʘʪʝ ʪʘʢʦ ʰʪʦ ʿʝ ʜʫʞʠʥʘ ʪʦʛ ʚʦʜʘ ʤʥʦʞʝʥʘ ʿʝʜʠʥʠʯʥʦʤ ʮʝʥʦʤ ʦʜ 140000 ú/km, ʥʘʢʦʥ ʯʝʛʘ 

ʿʝ ʪʘʢʦ ʦʜʨʝʹʝʥʦʤ ʠʟʥʦʩʫ ʜʦʜʘʚʘʥʘ ʬʠʢʩʥʘ ʚʨʝʜʥʦʩʪ ʦʜ 400000 ú, ʜʦʙʠʿʝʥʘ ʦʜ ʟʘʧʦʩʣʝʥʠʭ ʫ ʘ.ʜ. 

Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ. ʋʩʚʦʿʝʥʦ ʿʝ ʜʘ ʩʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʘ ʧʨʠʢˀʫʯʫʿʝ ʥʘ ʯʚʦʨ 33, ʫ ʩʢʣʘʜʫ ʩʘ 

ʤʘʧʦʤ ʧʦʪʝʥʮʠʿʘʣʘ ʦʚʝ ʦʙʣʘʩʪʠ ʟʘ ʛʨʘʜˁʫ ʢʘʧʘʮʠʪʝʪʘ ʪʦʛ ʪʠʧʘ, ʧʨʠʢʘʟʘʥʦʤ ʥʘ ʉʣʠʮʠ 3.18. 

ɱʦʰ ʿʝʜʥʘ ʤʦʛʫ˂ʥʦʩʪ ʨʘʟʤʘʪʨʘʥʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʿʝ ʙʠʣʦ ʫʚʘʞʘʚʘˁʝ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪʠ ʜʦ 

ʢʦʿʠʭ ʙʠ ʜʦʰʣʦ ʥʘ ʜʨʫʛʠʤ ʥʘʧʦʥʩʢʠʤ ʥʠʚʦʠʤʘ ʠ ˁʠʭʦʚʦʛ ʫʪʠʮʘʿʘ ʥʘ 110 kV ʤʨʝʞʫ. ʇʦʜ ʦʚʠʤ 

ʩʝ, ʧʨʝ ʩʚʝʛʘ, ʤʠʩʣʠ ʥʘ ʠʩʧʘʜʝ ʝʣʝʤʝʥʘʪʘ 400 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ. ʂʘʢʦ ʙʠ ʠʜʝʿʘ ʠʟʘ ʪʦʛʘ ʙʠʣʘ 

ʿʘʩʥʠʿʘ, ʥʘ ʉʣʠʮʠ 4.34 ʿʝ ʧʨʠʢʘʟʘʥʘ ʤʘʧʘ ʪʨʝʥʫʪʥʦʛ ʩʪʘˁʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʫ ʨʝʛʠʦʥʫ ɺʦʿʚʦʜʠʥʝ 

[170]. ʅʘ ʦʚʦʿ ʤʘʧʠ ʩʫ ʮʨʥʦʤ, ʟʝʣʝʥʦʤ ʠ ʮʨʚʝʥʦʤ ʙʦʿʦʤ ʨʝʜʦʤ ʦʙʝʣʝʞʝʥʠ ʝʣʝʤʝʥʪʠ ʧʨʝʥʦʩʥʦʛ 

ʩʠʩʪʝʤʘ ʥʦʤʠʥʘʣʥʠʭ ʥʘʧʦʥʩʢʠʭ ʥʠʚʦʘ ʿʝʜʥʘʢʠʭ 110 kV, 220 kV ʠ 400 kV. ʇʦʨʝʜ ʪʦʛʘ, ʥʘ ʠʩʪʦʿ 

ʤʘʧʠ ʩʫ ʧʣʘʚʝ ʣʠʥʠʿʝ ʠʩʢʦʨʠʰ˂ʝʥʝ ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ ʪʦʢʦʚʘ ʚʝ˂ʠʭ ʨʝʢʘ ʫ ʘʥʘʣʠʟʠʨʘʥʦʤ ʨʝʛʠʦʥʫ. 

  

ʉʣʠʢʘ 4.34. ʊʨʝʥʫʪʥʦ ʩʪʘˁʝ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʫ ʨʝʛʠʦʥʫ ɺʦʿʚʦʜʠʥʝ. 
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ʉʘ ʩʣʠʢʝ ʿʝ ʤʦʛʫ˂ʝ ʫʦʯʠʪʠ ʜʘ ʩʝ, ʧʦ ʩʘʜʘʰˁʝʤ ʩʪʘˁʫ ʩʠʩʪʝʤʘ, ʠʟʤʝʹʫ ʊʉ 400/110 kV ʉʫʙʦʪʠʮʘ 

3 ʠ ʦʩʪʘʪʢʘ ʧʨʝʥʦʩʥʦʛ ʩʠʩʪʝʤʘ ʉʨʙʠʿʝ ʧʨʦʪʝʞʝ ʩʚʝʛʘ ʿʝʜʥʘ 400 kV ʚʝʟʘ. ɳʦʤʝ ʿʝ ʊʉ ʉʫʙʦʪʠʮʘ 3 

ʩʧʦʿʝʥʘ ʩʘ ʊʉ ʉʨʙʦʙʨʘʥ, ʢʦʿʘ ʿʝ ʥʘ 400 kV ʥʠʚʦʫ ʧʦʚʝʟʘʥʘ ʿʦʰ ʩʘʤʦ ʩʘ ʊʉ ʅʦʚʠ ʉʘʜ 3. ʊʦ ʟʥʘʯʠ 

ʜʘ ʙʠ, ʫ ʩʣʫʯʘʿʫ ʫ ʢʦʤʝ ʙʠ ʥʝʢʠ ʦʜ ʪʠʭ ʜʘʣʝʢʦʚʦʜʘ ʙʠʦ ʚʘʥ ʧʦʛʦʥʘ, ʯʠʪʘʚʘ ɹʘʯʢʘ ʙʠʣʘ ʠʟʦʣʦʚʘʥʘ 

ʦʜ ʦʩʪʘʪʢʘ 400 kV ʩʠʩʪʝʤʘ ʉʨʙʠʿʝ. ʉʭʦʜʥʦ ʦʚʦʤʝ, ʩʘʚ ʪʦʢ ʝʥʝʨʛʠʿʝ ʙʠ ʩʘ ʦʚʦʛ ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ 

ʤʦʨʘʦ ʜʘ ʙʫʜʝ ʧʨʝʫʩʤʝʨʝʥ ʥʘ 110 kV ʜʘʣʝʢʦʚʦʜʝ ʠʟʤʝʹʫ ʉʫʙʦʪʠʮʝ ʠ ʧʦʩʪʨʦʿʝˁʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʝ 

ʿʫʞʥʦ ʦʜ ˁʝ. ʊʘʢʘʚ ʙʠ, ʧʨʠʤʝʨʘ ʨʘʜʠ, ʙʠʦ ʜʘʣʝʢʦʚʦʜ ʦʜ ʊʉ ʉʫʙʦʪʠʮʘ 3 ʜʦ ʊʉ ɹʘʯʢʘ ʊʦʧʦʣʘ 1 

(ʧʨʝʤʘ ʥʫʤʝʨʘʮʠʿʠ ʠʩʢʦʨʠʰ˂ʝʥʦʿ ʥʘ ʉʣʠʮʠ 3.2, ʪʦ ʩʫ ʯʚʦʨʦʚʠ ʦʟʥʘʯʝʥʠ ʩʘ 1 ʠ 2). ʇʦʰʪʦ ʿʝ ʟʘ 

ʚʦʜʦʚʝ 110 kV ʥʠʚʦʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʧʨʝʥʦʩʥʠ ʢʘʧʘʮʠʪʝʪ ʜʘʣʝʢʦ ʥʠʞʠ ʦʜ ʦʥʦʛ ʢʦʿʠ ʦʜʣʠʢʫʿʝ 

ʚʦʜʦʚʝ 400 kV ʥʠʚʦʘ, ʪʦ ʿʝ ʿʘʩʥʦ ʜʘ ʙʠ ʩʝ ʤʨʝʞʘ 110 kV ʪʘʜʘ ʚʝʦʤʘ ʣʘʢʦ ʤʦʛʣʘ ʧʨʝʦʧʪʝʨʝʪʠʪʠ. 

ʋ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤʝ ʙʠ ʩʝ, ʘʢʦ ʙʠ ʧʣʘʥʠʨʘˁʝ ʨʘʟʚʦʿʘ 110 kV ʤʨʝʞʝ ʙʠʣʦ ʙʘʟʠʨʘʥʦ ʠʩʢˀʫʯʠʚʦ ʥʘ 

ʪʨʝʥʫʪʥʦʤ ʩʪʘˁʫ ʠʩʪʝ, ʫ ʨʘʟʤʘʪʨʘˁʝ ʤʦʨʘʣʘ ʫʟʝʪʠ ʤʦʛʫ˂ʘ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪ 400 kV ʜʘʣʝʢʦʚʦʜʘ 

ʠʟʤʝʹʫ ʊʉ ʅʦʚʠ ʉʘʜ 3 ʠ ʊʉ ʉʫʙʦʪʠʮʘ 3. ʀʧʘʢ, ʧʦʰʪʦ ʿʝ ʦʜ ʩʪʨʘʥʝ ʘ.ʜ. Ăɽʣʝʢʪʨʦʤʨʝʞʘ ʉʨʙʠʿʝῤ 

ʚʝ˂ ʧʨʝʜʚʠʹʝʥ ʥʘʯʠʥ ʨʝʰʘʚʘˁʘ ʦʚʦʛ ʧʨʦʙʣʝʤʘ ʥʘ ʜʨʫʛʠ ʥʘʯʠʥ, ʥʠʿʝ ʙʠʣʦ ʧʦʪʨʝʙʝ ʜʘ ʩʝ ʠʩʧʘʜ 

ʦʚʦʛ ʧʨʘʚʮʘ ʫʚʨʩʪʠ ʫ ʘʥʘʣʠʟʝ ʠʟʚʨʰʝʥʝ ʟʘ ʧʦʪʨʝʙʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʅʘʠʤʝ, ʜʦ 2030. ʛʦʜʠʥʝ ʩʝ 

ʦʯʝʢʫʿʝ ʫʣʘʟʘʢ ʫ ʧʦʛʦʥ ʯʠʪʘʚʝ ʛʨʫʧʝ ʧʨʦʿʝʢʘʪʘ ʥʘ 400 kV ʥʘʧʦʥʩʢʦʤ ʥʠʚʦʫ, ʥʘʟʚʘʥʝ ʇʘʥʦʥʩʢʠ 

ʢʦʨʠʜʦʨ [171]. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʿʝ ʨʝʣʝʚʘʥʪʥʘ ʜʨʫʛʘ ʩʝʢʮʠʿʘ ʪʦʛ ʢʦʨʠʜʦʨʘ, ʫ ʦʢʚʠʨʫ ʢʦʿʝ ˂ʝ ʙʠʪʠ 

ʠʟʛʨʘʹʝʥ 400 kV ʜʘʣʝʢʦʚʦʜ ʦʜ ʊʉ ʉʦʤʙʦʨ 3 ʜʦ ʊʉ ʅʦʚʠ ʉʘʜ 3. ʇʨʦʚʠʟʦʨʥʘ ʪʨʘʩʘ ʦʚʦʛ ʚʦʜʘ ʿʝ 

ʧʨʠʢʘʟʘʥʘ ʮʨʚʝʥʦʤ ʙʦʿʦʤ ʥʘ ʉʣʠʮʠ 4.35. ʂʘʢʦ ʙʠ ʩʝ ʰʪʦ ʿʘʩʥʠʿʝ ʠʣʫʩʪʨʦʚʘʦ ʦʧʠʩʘʥʠ ʧʨʦʙʣʝʤ, 

ʧʨʘʚʘʮ ʦʜ ʊʉ ʉʫʙʦʪʠʮʘ 3 ʜʦ ʊʉ ʅʦʚʠ ʉʘʜ 3 ʿʝ ʧʨʠʢʘʟʘʥ ʪʘʤʥʦʟʝʣʝʥʦʤ ʙʦʿʦʤ ʥʘ ʦʚʦʿ ʩʣʠʮʠ. 

ʉʘʜʘ ʩʝ ʤʦʞʝ ʘʥʘʣʠʟʠʨʘʪʠ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʦʿ ʙʠ ʜʦʰʣʦ ʜʦ ʥʝʨʘʩʧʦʣʦʞʠʚʦʩʪʠ 400 kV ʜʘʣʝʢʦʚʦʜʘ 

ʊʉ ʉʫʙʦʪʠʮʘ 3 ï ʊʉ ʉʨʙʦʙʨʘʥ (ʠʣʠ 400 kV ʚʦʜʘ ʊʉ ʉʨʙʦʙʨʘʥ ï ʊʉ ʅʦʚʠ ʉʘʜ 3) ʥʘʢʦʥ ʰʪʦ ʩʝ 

ʦʚʘʿ ʢʦʨʠʜʦʨ ʠʟʛʨʘʜʠ. ɿʘʢˀʫʯʠʣʦ ʙʠ ʩʝ ʜʘ ʪʦʢʦʚʠ ʝʥʝʨʛʠʿʝ ʢʦʿʠ ʩʫ ʩʝ ʧʨʝʪʭʦʜʥʦ ʦʜʚʠʿʘʣʠ ʧʨʝʢʦ 

ʦʚʦʛ ʧʨʘʚʮʘ ʥʝ ʙʠ ʚʠʰʝ ʙʠʣʠ ʧʨʝʫʩʤʝʨʝʥʠ ʥʘ 110 kV ʥʘʧʦʥʩʢʠ ʥʠʚʦ. ʋʤʝʩʪʦ ʪʦʛʘ, ʝʥʝʨʛʠʿʘ ʙʠ 

ʩʝ ʠʟʤʝʹʫ ʨʝʛʠʦʥʘ ɹʘʯʢʝ ʠ ʅʦʚʦʛ ʉʘʜʘ ʨʘʟʤʝˁʠʚʘʣʘ ʧʨʝʢʦ ʧʨʘʚʮʘ ʢʦʿʠ ʙʠ ʫʢˀʫʯʠʚʘʦ ʧʦʩʪʦʿʝ˂ʠ 

ʜʘʣʝʢʦʚʦʜ ʊʉ ʉʫʙʦʪʠʮʘ 3 ï ʊʉ ʉʦʤʙʦʨ 3 ʠ ʥʦʚʠ ʜʘʣʝʢʦʚʦʜ ʊʉ ʉʦʤʙʦʨ 3 ï ʊʉ ʅʦʚʠ ʉʘʜ 3. ɼʘ 

ʙʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʥʦʚʠ ʚʦʜ ʥʘʜʦʚʝʟʫʿʝ ʥʘ ʧʦʩʪʦʿʝ˂ʠ ʠ ʪʠʤʝ ʜʦʧʨʠʥʦʩʠ ʧʦʨʘʩʪʫ ʧʦʫʟʜʘʥʦʩʪʠ 

ʨʘʜʘ ʤʨʝʞʝ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ ʧʦʩʪʘʦ ʿʘʩʘʥ, ʠ ʧʦʩʪʦʿʝ˂ʠ ʜʘʣʝʢʦʚʦʜ ʊʉ ʉʫʙʦʪʠʮʘ 3 ï ʊʉ ʉʦʤʙʦʨ 3 

ʿʝ ʫʮʨʪʘʥ ʥʘ ʤʘʧʠ ʥʘ ʉʣʠʮʠ 4.35. ʆʚʘʿ ʜʘʣʝʢʦʚʦʜ ʿʝ ʥʘ ʩʣʠʮʠ ʧʨʠʢʘʟʘʥ ˀʫʙʠʯʘʩʪʦʤ ʙʦʿʦʤ. 

  

ʉʣʠʢʘ 4.35. ʇʨʦʚʠʟʦʨʥʘ ʪʨʘʩʘ 400 kV ʚʦʜʘ ʊʉ ʉʦʤʙʦʨ 3 ï ʊʉ ʅʦʚʠ ʉʘʜ 3. 



108 

 

ʇʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʦʯʥʝ ʩʘ ʧʨʝʜʩʪʘʚˀʘˁʝʤ ʨʝʟʫʣʪʘʪʘ ʧʨʦʨʘʯʫʥʘ ʩʧʨʦʚʝʜʝʥʠʭ ʥʘ ʦʚʦʤ ʧʨʠʤʝʨʫ, 

ʪʨʝʙʘ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʦʚʜʝ ʥʘʯʠˁʝʥ ʿʝʜʘʥ ʠʟʫʟʝʪʘʢ ʧʨʠʣʠʢʦʤ ʦʙʘʚˀʘˁʘ ʘʥʘʣʠʟʘ ʩʠʛʫʨʥʦʩʪʠ. 

ʅʘʠʤʝ, ʠʘʢʦ ʿʝ ʫ ʧʨʝʪʭʦʜʥʦ ʦʙʨʘʹʠʚʘʥʠʤ ʤʨʝʞʘʤʘ ʩʠʤʫʣʠʨʘʥ ʠʩʧʘʜ ʩʚʘʢʦʛ ʝʣʝʤʝʥʪʘ, ʩʤʘʪʨʘʥʦ 

ʿʝ ʜʘ ʪʦ ʥʠʿʝ ʧʦʛʦʜʥʦ ʨʘʜʠʪʠ ʟʘ ʩʣʫʯʘʿʝʚʝ ʫ ʢʦʿʠʤʘ ʩʝ ʠʩʧʘʜʠ ʦʜʥʦʩʝ ʥʘ ʝʣʝʤʝʥʪʝ ʢʦʿʠ ʨʘʜʠʿʘʣʥʦ 

ʥʘʧʘʿʘʿʫ ʧʦʪʨʦʰˁʫ. ʆʚʦ ʙʠ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘʣʦ ʧʨʝʢʠʜ ʩʥʘʙʜʝʚʘˁʘ ʪʝ ʧʦʪʨʦʰˁʝ ʝʣʝʢʪʨʠʯʥʦʤ 

ʝʥʝʨʛʠʿʦʤ, ʜʦʢ ʙʠ ʫʪʠʮʘʿ ʥʘ ʦʩʪʘʪʘʢ ʩʠʩʪʝʤʘ ʙʠʦ ʛʦʪʦʚʦ ʥʝʧʦʩʪʦʿʝ˂ʠ. ʂʘʦ ʰʪʦ ʿʝ ʨʘʥʠʿʝ ʨʝʯʝʥʦ, 

ʧʦʜʠʟʘˁʝ ʧʦʫʟʜʘʥʦʩʪʠ ʥʘʧʘʿʘˁʘ ʨʘʜʠʿʘʣʥʦ ʥʘʧʘʿʘʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ ʪʨʝʙʘ ʫʟʝʪʠ 

ʫ ʦʙʟʠʨ ʧʨʠʣʠʢʦʤ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʤʨʝʞʝ. ʀʧʘʢ, ʦʚʘʿ ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʦʜ ʠʥʪʝʨʝʩʘ ʟʘ ʧʨʠʢʘʟ 

ʨʘʜʘ ʨʘʟʚʠʿʝʥʝ ʪʝʭʥʠʢʝ. ʉʭʦʜʥʦ ʪʦʤʝ, ʧʨʠʣʠʢʦʤ ʦʙʘʚˀʘˁʘ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʠʭ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ 

ʧʨʚʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʥʠʿʝ ʘʥʘʣʠʟʠʨʘʥ ʠʩʧʘʜ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠ ʧʦʚʝʟʫʿʝ ʯʚʦʨʦʚʝ ʙʨʦʿ 1 

ʠ ʙʨʦʿ 23. ʈʘʟʣʦʛ ʟʘ ʪʦ ʣʝʞʠ ʫ ʯʠˁʝʥʠʮʠ ʜʘ ʿʝ ʢʦʥʟʫʤ ʯʚʦʨʘ ʙʨʦʿ 23 ʥʘʧʦʿʝʥ ʨʘʜʠʿʘʣʥʦ ʩʘ ʯʚʦʨʘ 

ʙʨʦʿ 1. ʅʘ ʦʚʦʤ ʧʨʠʤʝʨʫ ʩʝ ʤʦʞʝ ʜʦʢʘʟʘʪʠ ʪʚʨʜˁʘ ʦ ʪʦʤʝ ʜʘ ʟʘ ʦʪʢʣʘˁʘˁʝ ʧʨʦʙʣʝʤʘ ʨʘʜʠʿʘʣʥʦ 

ʥʘʧʦʿʝʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʠʭ ʩʪʘʥʠʮʘ ʥʠʿʝ ʧʨʝʧʦʨʫʯˀʠʚʦ ʢʦʨʠʩʪʠʪʠ ʪʝʭʥʠʢʝ ʦʧʪʠʤʠʟʘʮʠʿʝ. 

ʂʘʦ ʰʪʦ ʩʝ ʥʘ ʉʣʠʮʠ 3.2 ʤʦʞʝ ʚʠʜʝʪʠ, ʯʚʦʨ ʙʨʦʿ 23 ʿʝ ʣʦʮʠʨʘʥ ʫ ʩʝʚʝʨʥʦʤ ʜʝʣʫ ʘʥʘʣʠʟʠʨʘʥʝ 

ʦʙʣʘʩʪʠ. ʋ ˁʝʛʦʚʦʿ ʙʣʠʟʠʥʠ ʩʝ ʥʘʣʘʟʝ ʯʚʦʨʦʚʠ ʙʨʦʿ 1, 13 ʠ, ʤʘʣʦ ʜʘˀʝ, 14. ʇʨʝʤʘ ʪʦʤʝ, ʘʢʦ ʙʠ 

ʩʝ ʜʦʥʝʣʘ ʦʜʣʫʢʘ ʜʘ ʩʝ ʥʦʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛʨʘʜʠ ʪʘʢʦ ʜʘ ʨʝʰʠ ʧʨʦʙʣʝʤ ʨʘʜʠʿʘʣʥʦʛ ʥʘʧʘʿʘˁʘ 

ʪʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʝ ʩʪʘʥʠʮʝ, ʠʩʪʘ ʙʠ ʤʦʨʘʣʘ ʜʘ ʧʦʚʝʞʝ ʯʚʦʨ ʙʨʦʿ 23 ʩʘ ʥʝʢʠʤ ʜʨʫʛʠʤ ʯʚʦʨʦʤ 

ʫ ʤʨʝʞʠ. ɻʝʦʛʨʘʬʩʢʠ ʨʘʩʧʦʨʝʜ ʯʚʦʨʦʚʘ ʙʠ ʦʩʪʘʚʠʦ ʫʢʫʧʥʦ ʪʨʠ ʧʦʤʝʥʫʪʝ ʦʧʮʠʿʝ ʠʟʤʝʹʫ ʢʦʿʠʭ 

ʙʠ ʪʨʝʙʘʣʦ ʠʟʘʙʨʘʪʠ ʿʝʜʥʫ. ʆʚʦ ʙʠ ʩʝ ʙʨʞʝ ʠ ʿʝʜʥʦʩʪʘʚʥʠʿʝ ʫʨʘʜʠʣʦ ʤʘʥʫʝʣʥʦ, ʥʝʛʦ ʧʦʢʨʝʪʘˁʝʤ 

ʦʧʪʠʤʠʟʘʮʠʿʝ, ʰʪʦ ʠʜʝ ʫ ʧʨʠʣʦʛ ʠʟʦʩʪʘʚˀʘˁʫ ʪʦʛ ʢʨʠʪʝʨʠʿʫʤʘ ʠʟ ʧʨʝʜʩʪʘʚˀʝʥʠʭ ʧʦʩʪʫʧʘʢʘ. 

ʇʨʚʠ ʢʦʨʘʢ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ ʦʜʨʝʹʠʚʘˁʝ ʨʝʰʝˁʘ ʟʘ ʢʦʿʝ ʙʠ ʩʝ ʜʦʙʠʣʠ ʧʦʟʠʪʠʚʥʠ ʠ ʥʝʛʘʪʠʚʥʠ 

ʝʢʩʪʨʝʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. ʆʚʜʝ ʿʝ, ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʚʠʩʠʥʩʢʝ ʧʨʦʬʠʣʝ ʠ ʧʦʩʪʦʿʘˁʝ 

ʜʝʣʦʚʘ ʪʝʨʝʥʘ ʧʨʝʢʦ ʢʦʿʠʭ ʚʦʜʦʚʠ ʥʝ ʙʠ ʩʤʝʣʠ ʜʘ ʧʨʝʹʫ, ʫʚʘʞʘʚʘʥʦ ʠ ʦʛʨʘʥʠʯʝˁʝ ʤʘʢʩʠʤʘʣʥʠʭ 

ʫʣʘʛʘˁʘ ʢʦʿʝ ʙʠ ʦʧʝʨʘʪʦʨ ʤʦʛʘʦ ʜʘ ʧʦʩʪʘʚʠ. ʋ ʦʚʦʤ ʧʨʠʤʝʨʫ ʿʝ ʪʦ ʦʛʨʘʥʠʯʝˁʝ ʧʦʩʪʘʚˀʝʥʦ ʥʘ 

ʜʝʩʝʪ ʤʠʣʠʦʥʘ ʝʚʨʘ. ʊʫ ʪʨʝʙʘ ʠʩʪʘ˂ʠ ʜʘ ʙʠ ʦʥʦ ʤʦʨʘʣʦ ʙʠʪʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʥʦ ʫʢʦʣʠʢʦ ʙʠ ʩʝ 

ʨʘʟʤʘʪʨʘʣʘ ʩʠʪʫʘʮʠʿʘ ʫ ʢʦʿʦʿ ʙʠ ʩʝ ʧʣʘʥʠʨʘʣʠ ʥʦʚʠ ʜʘʣʝʢʦʚʦʜʠ 400 kV ʥʘʧʦʥʩʢʦʛ ʥʠʚʦʘ. ʆʚʦ 

ʿʝ ʧʦʩʣʝʜʠʮʘ ʜʘʣʝʢʦ ʚʝ˂ʠʭ ʿʝʜʠʥʠʯʥʠʭ ʮʝʥʘ ʢʦʿʝ ʦʜʛʦʚʘʨʘʿʫ ʜʘʣʝʢʦʚʦʜʠʤʘ ʚʠʰʠʭ ʥʘʧʦʥʩʢʠʭ 

ʥʠʚʦʘ. ɿʘ ʧʦʪʨʝʙʝ ʦʚʘʢʚʝ ʘʥʘʣʠʟʝ ʙʠʣʦ ʿʝ ʧʦʪʨʝʙʥʦ ʨʘʩʧʦʣʘʛʘʪʠ ʙʘʟʥʦʤ ʚʨʝʜʥʦʰ˂ʫ ʜʦʟʚʦˀʝʥʝ 

ʠʥʩʪʘʣʠʩʘʥʝ ʩʥʘʛʝ ʝʣʝʢʪʨʘʥʝ, ʟʘ ʰʪʘ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʩʥʘʛʘ ʦʜ 125,3 MW. ʊʘʢʦʹʝ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ 

ʟʥʘʪʠ ʠ ʙʘʟʥʫ ʘʢʪʠʚʥʫ ʩʥʘʛʫ ʛʫʙʠʪʘʢʘ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ, ʟʘ ʰʪʘ ʿʝ ʠʟʨʘʯʫʥʘʪ 

ʠʟʥʦʩ ʦʜ 11,23 MW. ʈʝʰʝˁʘ ʟʘ ʢʦʿʘ ʩʫ ʜʦʙʠʿʝʥʠ ʝʢʩʪʨʝʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʩʫ ʫʥʝʪʘ 

ʫ ʊʘʙʝʣʫ 4.6. ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʟʘ ʦʙʘ ʝʢʩʪʨʝʤʫʤʘ ʧʨʝʤʘ ʧʨʚʦʿ ʢʨʠʪʝʨʠʿʫʤʩʢʦʿ ʬʫʥʢʮʠʿʠ 

ʜʦʙʠʿʝʥ ʚʝ˂ʠ ʙʨʦʿ ʤʦʛʫ˂ʠʭ ʨʝʰʝˁʘ. ʊʘʙʝʣʘ 4.7 ʧʨʫʞʘ ʫʚʠʜ ʫ ʦʧʪʠʤʘʣʥʘ ʦʿʘʯʘˁʘ ʧʦʩʤʘʪʨʘʥʦʛ 

ʜʝʣʘ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ʟʘ ʨʘʟʣʠʯʠʪʝ ʦʜʥʦʩʝ ʚʘʞʥʦʩʪʠ ʠʟʘʙʨʘʥʠʭ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ. 

 ʊʘʙʝʣʘ 4.6. ɽʢʩʪʨʝʤʫʤʠ ʢʨʠʪʝʨʠʿʫʤʩʢʠʭ ʬʫʥʢʮʠʿʘ ʟʘ ʜʝʦ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ. 

ɺʝʣʠʯʠʥʘ 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɽʢʩʪʨʝʤʫʤ 

ʬʫʥʢʮʠʿʝ [MW]  

Utopic1 ʚʠʰʝ ʯʚʦʨʦʚʘ 33 179,34 

Dystopic1 ʚʠʰʝ ʯʚʦʨʦʚʘ ʚʠʰʝ ʯʚʦʨʦʚʘ 125,3 

Utopic2 32 27 0,96 

Dystopic2 13 33 -1,31 
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ʊʘʙʝʣʘ 4.7. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʟʘ ʜʝʦ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ. 

w1 w2 
ʇʨʚʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 

ɼʨʫʛʠ ʯʚʦʨ 

ʥʦʚʦʛ ʚʦʜʘ 
NK1 NK2 K 

0 1 32 27 0 1 1 

0,1 0,9 32 27 0 1 0,9 

0,2 0,8 32 27 0 1 0,8 

0,3 0,7 15 33 1 0,67 0,77 

0,4 0,6 15 33 1 0,67 0,8 

0,5 0,5 15 33 1 0,67 0,84 

0,6 0,4 15 33 1 0,67 0,87 

0,7 0,3 15 33 1 0,67 0,9 

0,8 0,2 15 33 1 0,67 0,94 

0,9 0,1 15 33 1 0,67 0,97 

1 0 15 33 1 0,67 1 

ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʧʨʠʤʝʪʠʪʠ ʠʟ ʪʘʙʝʣʘ, ʨʘʟʚʠʿʝʥʘ ʤʝʪʦʜʘ ʙʠ ʧʨʝʧʦʨʫʯʠʣʘ ʿʝʜʥʦ ʦʜ ʜʚʘ ʤʦʛʫ˂ʘ 

ʨʝʰʝˁʘ, ʟʘʚʠʩʥʦ ʦʜ ʪʦʛʘ ʢʦʿʦʿ ʙʠ ʩʝ ʢʨʠʪʝʨʠʿʫʤʩʢʦʿ ʬʫʥʢʮʠʿʠ ʧʨʠʧʠʩʘʣʘ ʚʝ˂ʘ ʚʘʞʥʦʩʪ. ʆʜʘʪʣʝ 

ʤʦʞʝ ʜʘ ʩʝ ʟʘʢˀʫʯʠ ʠ ʪʦ ʜʘ ʦʙʘ ʧʦʪʝʥʮʠʿʘʣʥʘ ʨʝʰʝˁʘ ʟʘʧʨʘʚʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʝʢʩʪʨʝʤʫʤʝ ʤʝʨʝ 

ʢʚʘʣʠʪʝʪʘ ʟʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ. ʋ ʩʣʫʯʘʿʝʚʠʤʘ ʫ ʢʦʿʠʤʘ ʿʝ ʪʝʞʠʥʩʢʠ ʬʘʢʪʦʨ 

ʧʨʠʧʠʩʘʥ ʩʤʘˁʝˁʫ ʩʠʩʪʝʤʩʢʠʭ ʛʫʙʠʪʘʢʘ ʚʝ˂ʠ ʦʜ 0,6, ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʫʪʦʧʠʿʩʢʦ ʨʝʰʝˁʝ ʧʨʝʤʘ 

ʢʨʠʪʝʨʠʿʫʤʫ ʩʤʘˁʝˁʘ ʛʫʙʠʪʘʢʘ. ɿʘ ʦʩʪʘʣʝ ʩʣʫʯʘʿʝʚʝ ʩʝ ʧʨʠʢʘʟʫʿʝ ʨʝʰʝˁʝ ʟʘ ʢʦʿʝ ʿʝ ʟʘʙʝʣʝʞʝʥʦ 

ʤʘʢʩʠʤʘʣʥʦ ʧʦʚʝ˂ʘˁʝ ʩʥʘʛʝ ʧʣʘʩʤʘʥʘ ʝʥʝʨʛʠʿʝ ʠʟ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ, ʦʜʥʦʩʥʦ ʫʪʦʧʠʿʩʢʦ ʨʝʰʝˁʝ 

ʧʦ ʧʨʚʦʤ ʢʨʠʪʝʨʠʿʫʤʫ. ʆʚʜʝ ʿʝ, ʦʜ ʚʝ˂ʝʛ ʙʨʦʿʘ ʨʝʰʝˁʘ ʟʘ ʢʦʿʝ ʿʝ ʜʦʙʠʿʝʥʘ ʠʜʝʥʪʠʯʥʘ ʚʨʝʜʥʦʩʪ 

ʩʥʘʛʝ ʚʝʪʨʦʝʣʝʢʪʨʘʥʝ, ʟʘ ʧʨʠʢʘʟ ʫ ʪʘʙʝʣʠ ʠʟʘʙʨʘʥʦ ʦʥʦ ʩʘ ʥʘʿʚʝ˂ʠʤ ʩʤʘˁʝˁʝʤ ʩʥʘʛʝ ʛʫʙʠʪʘʢʘ. 

ʆʚʘ ʥʘʧʦʤʝʥʘ ʿʝ ʨʝʣʝʚʘʥʪʥʘ ʩʘʤʦ ʟʘ ʿʝʜʘʥʘʝʩʪʠ ʨʝʜ ʊʘʙʝʣʝ 4.7. ʂʘʦ ʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʩʣʫʯʘʿʫ, ʠ 

ʦʚʜʝ ʩʫ ʨʝʰʝˁʘ ʧʨʦʿʝʢʪʦʚʘʥʘ ʥʘ ʇʘʨʝʪʦ ʬʨʦʥʪ. ʆʚʘʢʚʘ ʧʨʦʿʝʢʮʠʿʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ ʉʣʠʮʠ 4.36. 

  

ʉʣʠʢʘ 4.36. ʇʨʦʿʝʢʮʠʿʝ ʨʝʰʝˁʘ ʟʘ ʜʝʦ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ ʥʘ ʇʘʨʝʪʦ ʬʨʦʥʪ. 
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ɸʥʘʣʦʛʥʦ ʥʘʯʠʥʫ ʧʨʠʢʘʟʠʚʘˁʘ ʨʝʟʫʣʪʘʪʘ ʢʦʨʠʰ˂ʝʥʦʤ ʟʘ ʪʝʩʪ ʩʠʩʪʝʤʝ, ʠ ʦʚʜʝ ʿʝ ʙʠʣʦ ʧʦʪʨʝʙʥʦ 

ʥʘʚʝʩʪʠ ʜʫʞʠʥʝ ʩʚʘʢʦʛ ʦʜ ʧʨʝʜʣʦʞʝʥʠʭ ʚʦʜʦʚʘ, ʢʘʦ ʠ ʠʟʥʦʩ ʫʣʘʛʘˁʘ ʢʦʿʘ ʙʠ ˁʠʭʦʚʘ ʠʟʛʨʘʜˁʘ 

ʟʘʭʪʝʚʘʣʘ. ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʚʦʛ ʧʨʝʧʦʨʫʯʝʥʦʛ ʜʘʣʝʢʦʚʦʜʘ, ʦʜʥʦʩʥʦ ʜʘʣʝʢʦʚʦʜʘ ʢʦʿʠ ʙʠ ʧʦʚʝʟʠʚʘʦ 

ʯʚʦʨʦʚʝ 27 ʠ 32, ˁʝʛʦʚʘ ʜʫʞʠʥʘ ʿʝ ʠʟʥʦʩʠʣʘ 36,8 km. ʊʘ ʜʫʞʠʥʘ ʿʝ, ʫʟ ʫʧʦʪʨʝʙʫ ʿʝʜʠʥʠʯʥʝ ʮʝʥʝ 

ʦʜ 140000 ú/km, ʜʘʣʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʠʭ ʠʥʚʝʩʪʠʮʠʿʘ ʦʜ 5,15 ʤʠʣʠʦʥʘ ʝʚʨʘ. ɼʨʫʛʠ ʜʘʣʝʢʦʚʦʜ 

ʢʦʿʠ ʿʝ ʧʦʤʝʥʫʪ ʫ ʊʘʙʝʣʠ 4.7 ʿʝ ʜʘʣʝʢʦʚʦʜ ʢʦʿʠʤ ʙʠ ʩʝ ʯʚʦʨ 15 ʧʦʚʝʟʘʦ ʩʘ ʯʚʦʨʦʤ 33. ɿʘ ˁʝʛʘ ʿʝ 

ʜʦʙʠʿʝʥʘ ʜʫʞʠʥʘ ʦʜ 41 km. ʅʘʢʦʥ ʰʪʦ ʿʝ ʪʦ ʧʦʤʥʦʞʝʥʦ ʚʝ˂ ʧʦʤʝʥʫʪʦʤ ʿʝʜʠʥʠʯʥʦʤ ʮʝʥʦʤ, ʥʘ 

ʜʦʙʠʿʝʥʠ ʧʨʦʠʟʚʦʜ ʿʝ ʜʦʜʘʪ ʠ ʠʟʥʦʩ ʦʜ 400000 ú ʟʘʪʦ ʰʪʦ ʿʝ ʪʨʘʩʘ ʧʨʝʣʘʟʠʣʘ ʨʝʢʫ ʊʠʩʫ. ʊʘʢʦ ʿʝ 

ʜʦʙʠʿʝʥʘ ʫʢʫʧʥʘ ʮʝʥʘ ʦʜ 6,14 ʤʠʣʠʦʥʘ ʝʚʨʘ. ʂʘʦ ʰʪʦ ʩʝ ʤʦʞʝ ʫʦʯʠʪʠ, ʦʙʘ ʜʘʪʘ ʠʟʥʦʩʘ ʩʫ ʜʘʣʝʢʦ 

ʤʘˁʘ ʦʜ ʛʦʨˁʝ ʜʦʧʫʰʪʝʥʝ ʛʨʘʥʠʮʝ ʦʜ 10 ʤʠʣʠʦʥʘ ʝʚʨʘ. ʆʜʘʚʜʝ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʥʘʯʠʥ 

ʧʝʥʘʣʠʟʘʮʠʿʝ ʨʝʰʝˁʘ ʩʢʫʧˀʠʭ ʦʜ ʧʦʩʪʘʚˀʝʥʦʛ ʦʛʨʘʥʠʯʝˁʘ ʙʠʦ ʜʝʣʦʪʚʦʨʘʥ ʫ ʦʧʪʠʤʠʟʘʮʠʦʥʦʤ 

ʧʦʩʪʫʧʢʫ. ʆʧʪʠʤʘʣʥʝ ʪʨʘʩʝ ʦʙʘ ʧʨʝʣʦʞʝʥʘ ʚʦʜʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʥʘ ʤʘʧʠ ʥʘ ʉʣʠʮʠ 4.37, ʠʩʮʨʪʘʥʝ 

ʮʨʚʝʥʠʤ ʠʩʧʨʝʢʠʜʘʥʠʤ ʣʠʥʠʿʘʤʘ ʨʘʜʠ ʣʘʢʰʝ ʚʠʜˀʠʚʦʩʪʠ. ʉʣʠʯʥʦ ʢʘʦ ʫ ʿʝʜʥʦʤ ʦʜ ʧʨʝʪʭʦʜʥʠʭ 

ʩʣʫʯʘʿʝʚʘ, ʪʦ ʰʪʦ ʩʫ ʦʙʘ ʚʦʜʘ ʧʨʠʢʘʟʘʥʘ ʟʘʿʝʜʥʦ ʥʝ ʟʥʘʯʠ ʜʘ ʦʥʠ ʪʨʝʙʘ ʜʘ ʧʦʩʪʦʿʝ ʠʩʪʦʚʨʝʤʝʥʦ, 

ʚʝ˂ ʜʘ ʙʠ, ʟʘ ʨʘʟʣʠʯʠʪʝ ʩʣʫʯʘʿʝʚʝ, ʿʝʜʘʥ ʠʣʠ ʜʨʫʛʠ ʤʦʛʣʠ ʙʠʪʠ ʦʜʘʙʨʘʥʠ ʢʘʦ ʦʧʪʠʤʘʣʥʘ ʨʝʰʝˁʘ. 

ʇʨʝ ʟʘʢˀʫʯʝˁʘ ʦʚʦʛ ʧʦʪʧʦʛʣʘʚˀʘ, ʦʩʪʘʦ ʿʝ ʿʦʰ ʿʝʜʘʥ ʢʦʨʘʢ ʢʦʿʠ ʿʝ ʙʠʣʦ ʥʝʦʧʭʦʜʥʦ ʨʝʘʣʠʟʦʚʘʪʠ 

ʜʘ ʙʠ ʩʝ ʧʨʠʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʪʢʨʝʧʠʣʠ, ʪʝ ʜʘ ˁʠʭʦʚʘ ʪʘʯʥʦʩʪ ʥʝ ʙʠ ʦʩʪʘʣʘ ʙʝʟ ʜʦʢʘʟʘ. ʅʘʠʤʝ, 

ʠʘʢʦ ʩʚʠ ʚʦʜʦʚʠ ʢʦʿʠ ʩʫ ʧʨʝʧʦʨʫʯʝʥʠ ʥʘʢʦʥ ʧʨʝʪʭʦʜʥʦ ʩʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʠʟʘ ʟʘʠʩʪʘ ʜʝʣʫʿʫ ʢʘʦ 

ʨʝʰʝˁʘ ʢʦʿʘ ʦʜʛʦʚʘʨʘʿʫ ʧʦʩʪʘʚˀʝʥʦʤ ʟʘʜʘʪʢʫ, ʥʠ ʥʘ ʿʝʜʥʦʤ ʤʝʩʪʫ ʥʠʿʝ ʧʨʠʢʘʟʘʥʘ ʚʝʨʠʬʠʢʘʮʠʿʘ 

ʪʦʛʘ ʜʘ ʩʫ ʪʘ ʨʝʰʝˁʘ ʟʘʧʨʘʚʦ ʥʘʿʙʦˀʘ ʤʦʛʫ˂ʘ. ɼʘ ʙʠ ʩʝ ʠ ʧʦʩʣʝʜˁʠ ʪʨʘʛ ʩʫʤˁʝ ʦʪʢʣʦʥʠʦ, ʦʚʜʝ 

ʿʝ ʦʜʨʘʹʝʥʘ ʠ ʧʨʦʚʝʨʘ ʪʘʯʥʦʩʪʠ. ʆʚʘ ʧʨʦʚʝʨʘ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʪʘʢʦ ʰʪʦ ʿʝ ʟʘ ʧʨʠʤʝʨ ʜʝʣʘ ʧʨʝʥʦʩʥʝ 

ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ, ʟʘ ʩʚʘʢʦ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʨʝʰʝˁʘ (ʦʩʠʤ ʦʥʠʭ ʯʠʿʘ ʙʠ ʮʝʥʘ ʙʠʣʘ ʚʝ˂ʘ ʦʜ 10 

ʤʠʣʠʦʥʘ ʝʚʨʘ), ʠʟʨʘʯʫʥʘʪʘ ʚʨʝʜʥʦʩʪ ʦʙʝ ʢʨʠʪʝʨʠʿʫʤʩʢʝ ʬʫʥʢʮʠʿʝ ʢʦʨʠʰ˂ʝʥʝ ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ. 

  

ʉʣʠʢʘ 4.37. ʊʨʘʩʝ ʥʦʚʠʭ ʚʦʜʦʚʘ ʫ ʜʝʣʫ ʧʨʝʥʦʩʥʝ ʤʨʝʞʝ ɺʦʿʚʦʜʠʥʝ. 


