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ʊᴆʉʃʀʁʅ ʊʆɺʏ ʊɸʅʀʃʎʋʋʃɻɸ 

ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ ʙʦʣʦʥ ñʕʨʯʠʤ ʭװʯʥʠʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭװʨʵʵʣʵʥò 

ʊᴆɸɸʊתɻ-ʳʥ ʭʦʦʨʦʥʜ ʭʠʡʛʜʩʵʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ʰʠʥʵʯʣʵʭ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

 ʥʜʵʩʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʭ ɼʐɻ/202008057 ʜʫʛʘʘʨʪʘʡ ʛʵʨʵʵʥʠʡ ʜʘʛʫʫ ʪʫʩװ

ʭװʨʵʵʣʵʥʛʠʡʥ ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʘʞʠʣʪʘʥ, ʠʥʞʝʥʝʨװװʜ ʙʦʣʦʥ ʩʘʣʙʘʨʳʥ 

ʩʫʜʣʘʘʯʠʜʪʘʡ ʭʘʤʪʨʘʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʦʣʥʦ. 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ ʘʥʭ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʫʩ 

ʜʫʣʘʘʥʘʘʨ ʭʘʥʛʘʞ, ʙʦʭʠʨ ʫʩʳʛ ʪʘʪʘʥ ʟʘʡʣʫʫʣʘʭ װװʨʵʛʪʵʡʛʵʵʨ 1964 ʦʥʜ ʐʘʨʳʥ 

ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʋʫʨʳʥ ʟʫʫʭʥʳ ʮʝʭ ʙʘʡʜʣʘʘʨ 102 ʄɺʪ ʙʫʶʫ 88 ɻʢʘʣ ʜʫʣʘʘʥ 

 ʭʠʡ ʫʫʨ ʙʦʣʦʥ ʫʩ ʭʘʣʘʘʭ 7 ʟʫʫʭװʯʠʥ ʯʘʜʘʣ ʙװʡʣʜʚʵʨʣʵʭ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװ

ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ 1983 ʦʥʜ ᴇʨʛᴇʪʛᴇʣ ʭʠʡʞ ʙʘʡʩʘʥ ʙʘ 2003 ʦʥʜ ʪʦʤʦʦʭʦʥ ʭʵʨʵʛʣʵʛʯ 

ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ ʥʴ ʙʠʝ ʜʘʘʩʘʥ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭʪʘʡ ʙʦʣʩʦʥ ʪʫʣ ʩʫʤʳʥ ʭʵʨʵʛʣʵʵʥʜ 

ʟʦʨʠʫʣʘʛʜʩʘʥ 15,4 ʄɺʪ ʙʫʶʫ 13,2 ɻʢʘʣ/ʮʘʛ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ɼɿʃ 

ʤʘʨʢʠʡʥ 4 ʟʫʫʭʳʛ 2006 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʘʥ, 2013 ʦʥʜ ᴇʨʛᴇʪʛᴇʣ ʰʠʥʵʯʣʵʣʪ 

ʭʠʡʞ 19,6 ʄɺʪ ʙʫʶʫ 16,8 ɻʢʘʣ/ʮʘʛ ʙʦʣʛʦʥ ʥʵʤʵʛʜװװʣʵʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ-ʥʠʡ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵʥʜ 2018 ʦʥʜ ʠʞ ʙװʨʵʥ 

ʘʫʜʠʪ ʭʠʡʭ ʟᴇʚʣᴇʭ װʡʣʯʠʣʛʵʵ ʭʠʡʛʜʩʵʥ ʙʘ ʜʘʨʘʘʭ ʰʘʣʪʛʘʘʥʫʫʜʳʥ ʫʣʤʘʘʩ ʪʫʩ 

ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ ʭװʯʠʥ ʯʘʜʣʳʛ ʙװʨʵʥ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʥʘ ʛʵʞ װʟʩʵʥ ʙʘʡʜʘʛ. 

 :ʥʜװת

- ɸʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʛʦʨʠʤ ʘʞʠʣʣʘʛʘʘ ʘʣʜʘʛʜʘʞ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʳʛ ʟᴇʚ 

ʭʷʥʘʥ ʫʜʠʨʜʘʞ ʯʘʜʘʘʛװʡ.  ʋʣ ʰʠʨʤʵʥ ʜʵʵʨ  ʥװװʨʩ ʙʫʫʭʜʘʘ ʵʭʣʵʵʜ ʥװװʨʵʥ 

ʪʘʣʜ ʪʦʤ ʰʠʨʭʵʛʪʵʡ ʥװװʨʩ ʙʫʫʞ ʜʵʵʨ ʥʴ ʞʠʞʠʛ ʰʠʨʭʵʛʣʵʣʪʵʡ ʥװװʨʩ ʙʫʫʭ 

ʟʦʨʠʫʣʘʣʪʪʘʡʛʘʘʨ ʪʵʞʵʵʛʯʠʡʛ ʟʦʭʠʦʥ ʙװʪʵʵʩʵʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʞʠʞʠʛ 

ʰʠʨʭʵʛʪʵʡ ʥʫʥʪʘʛ ʭʵʩʛװװʜ ʫʣ ʰʠʨʵʤʥʠʡ ʥװװʨʥʠʡ ʭʵʩʵʛʪ ʰʫʫʜ ʙʫʫʞ 

ʥʷʛʪʘʨʩʥʘʘʨ ʭʘʪʘʘʭ ʟʦʥʜ ʘʛʘʘʨ ʥʵʚʪʨɻ ʭɻʜ ɻ ʩʵʨʛװװʮʵʣ װʟװװʣʩʥʵʵʨ ʘʛʘʘʨ ʘʣʴ 

ʵʩʵʨʛװװʮʵʣ ʙʘʛʘʪʘʡ ʭʵʩʛʵʵʨ ʥʵʚʪʵʨʯ ʛʘʨʘʭʳʛ ʪʵʤװװʣʜʵʛ. ʀʡʤʜ ʪʦʤ 

ʰʠʨʭʵʛʪʵʡ ʥװװʨʩʥʠʡ ʜʵʵʨ ʥʫʥʪʘʛ ʭʵʩʛװװʜ ʙʫʫʞ, ʜʦʦʨʦʦʩ װʣʵʵʭ ʘʛʘʘʨ ʪʦʤ 

ʰʠʨʭʵʛʪʵʡ ʥװװʨʩʥʠʡ ʜʫʥʜʫʫʨ ʘʛʘʘʨ ʯᴇʣᴇᴇʪʵʡ ʥʵʚʪʵʨʯ ʥʫʥʪʘʛ ʥװװʨʩʠʡʛ 

ʭʘʪʘʘʭ, ʰʘʪʘʘʭ ʧʨʦʮʝʩʩʳʛ ʠʜʵʚʭʪʵʡ ʷʚʫʫʣʞ ʫʣʤʘʘʨ ʪʦʤ ʥװװʨʩʠʡʛ ʭʘʣʘʘʞ 

ʰʘʪʘʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ ʜʫʣʘʘʥʳʛ ʷʣʛʘʨʫʫʣʞ ʜʘʤʞʫʫʣʘʭ ʥᴇʭʮᴇʣʠʡʛ 

ʘʣʜʘʛʜʫʫʣʞ ʙʘʡʥʘ.  

- ʋʣ ʰʠʨʤʵʥ ʜʵʵʨʭ ʥװװʨʩʥʠʡ ʟʫʟʘʘʥʳʛ ʥװװʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨ, ʦʥʮʣʦʛʪ 

ʪʦʭʠʨʫʫʣʘʥ 10-30 ʩʤ ʟʫʟʘʘʥʪʘʡʛʘʘʨ װʝʯʣʵʥ ʭʘʪʘʘʭ, ʭʠʡʞװװʣʵʭ, ʰʘʪʘʘʭ 

ʛʵʩʵʥ ʜʘʨʘʘʣʘʣʪʘʡʛʘʘʨ ʙװʨʵʥ ʰʘʪʘʘʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʜʘʛ ʙʦʣʦʚʯ ʵʥʵ 

ʜʘʨʘʘʣʘʣ ʙװʨʵʥ ʘʣʜʘʛʜʩʘʥ ʙʘʡʥʘ. 

- ʅװװʨʩʠʡʛ ʭʘʪʘʘʭ, ʭʠʡʞװװʣʵʭ, ʰʘʪʘʘʭʘʜ ʭʘʤʛʠʡʥ ʯʫʭʘʣ װʟװװʣʵʣʪʠʡʥ ʥʵʛ ʥ ɹ

ʛʘʣʳʥ ʭʦʪʦʣ, ʫʣ ʰʠʨʵʤʥʠʡ ʜʫʣʘʘʥʳ ʭװʯʜʵʣ ʙʘʡʜʘʛ. ɻʵʪʵʣ ʫʣ ʰʠʨʵʤʥʠʡ 

ʜʵʵʨʭ ʥװװʨʩʥʠʡ װʝʠʡʥ ʟʫʟʘʘʥʳʛ ʪʦʭʠʨʫʫʣʘʘʛװʡʛʵʵʩ ʟᴇʚʭᴇʥ ʫʣ ʰʠʨʵʤʥʠʡ 

ʪᴇʚ ʭʵʩʵʛʪ ʜᴇʣʞʠʞ ʙʘʡʛʘʘʛʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʜʫʣʘʘʥʳ ʪʘʨʭʘʣʪ ʭʘʨʠʣʮʘʥ 

ʘʜʠʣʛװʡ ʙʦʣʩʥʦʦʨ ʜʫʣʘʘʥʳ ʭװʯʜʵʣ ʞʠʛʜ ʙʠʰ ʙʦʣʞ ʙʘʡʥʘ.  

- ʋʣ ʰʠʨʵʤ ʜʵʵʨʭ ʥװװʨʩ ʙװʨʵʥ ʰʘʪʘʞ ʜʫʫʩʘʭʘʜ ʛʘʣʳʥ ʜʫʣʘʘʥ ʪʘʨʭʘʣʪ ʯʫʭʘʣ 

 ʨʪʵʣ ʷʣʛʘʨʩʘʥװʨʵʥ ʰʘʪʘʞ ʜʫʫʩʘʭ ʭװʨʩʥʠʡ ʢʦʢʩ ʙװװʨʵʛʪʵʡ ʙʦʣʦʚʯ ʥװװ
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ʭʘʣʫʫʥ, ʪʫʷʘʥʳ ʜʫʣʘʘʥ, ʙʘʛʘ ʟʵʨʵʛ ʫʨʪʪʘʡ ʜᴇʣʥʠʡ ʜʫʣʘʘʥ ʥʴ ʬʝʩʪʦʥ ʙʫʶʫ 

ʙʝʪʦʥʜʩʦʥ ʭʘʰʣʘʛʘ ʥʘʣʫʫʛʘʘʩ ʙʫʮʘʞ ʦʡʥ ʥװװʨʩʥʠʡ ʛʘʜʘʨʛʫʫʛ ʭʘʣʘʘʥ 

ʭʠʡʞʠʞ ʜᴇʣʞʠʭᴇʜ ʭװʨʵʣʮʵʭװʡʮ ʭʘʥʛʘʣʪʘʡ ʜʫʣʘʘʥʘʘʨ ʪᴇᴇʥᴇʞ ᴇʛʜᴇʛ. ʕʥ ɻ

ʭʵʤʞʵʵʥʠʡ ʜʫʣʘʘʥʳʛ ʪᴇʚʣװװʣʵʭ ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʛʘʨʘʭ ʜʫʣʘʘʥʳ ʭװʯʜʵʣʠʡʛ 

ʥʵʤʵʛʜװװʣʵʭ, ʜᴇʣʥʠʡ ʥʷʛʪʨʘʣʳʛ ʩʘʡʞʨʫʫʣʘʭʘʜ ʟʦʥ ʪʫʩ ʙװʨʵʵʩ ᴇʛᴇʭ ʘʛʘʘʨʳʥ 

ʥʘʧʦʨ, ʟʘʨʮʫʫʣʘʣʪʘʘʨ ʪʦʭʠʨʫʫʣʜʘʛ ʵʥʵʭװװ ʘʛʘʘʨʳʥ ʪʦʭʠʨʫʫʣʛʘ ʘʣʜʘʛʜʩʘʥ. 

- ɿʫʫʭʥʳ ʘʛʘʘʨ ʭʠʡʥ ʪʨʘʢʪʳʥ ʜʘʛʫʫʭ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ, ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ, ʩʠʡʨʵʛʞʠʣʪʠʡʛ ʭʵʤʞʠʭ ʭʵʤʞװװʨװװʜʠʡʥ ʙʘʡʨʰʠʣ ʥʴ ʦʥʦʚʯʪʦʡ 

ʙʠʰ ʙʘʡʛʘʘ ʥʴ ʟʫʫʭʥʳ ʛʦʨʠʤ ʘʞʠʣʣʘʛʘʘʛ ʭʷʥʘʭ, ʫʜʠʨʜʘʭʘʜ ʭװʥʜʨʵʣʪʵʡʛʵʵʩ 

ʛʘʜʥʘ װʨ ʘʰʛʠʡʛ ʜʵʵʰʣװװʣʵʭ, ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʳʛ ʟᴇʚ ʷʚʫʫʣʘʭ, ʜʦʪʦʦʜ 

ʭʵʨʵʛʮʵʵʥʠʡ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʵʤʥʵʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʥʘ. 

ʕʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵʥʜ ʠʞ ʙװʨʵʥ ʘʫʜʠʪ ʭʠʡʭ ʟᴇʚʣᴇʭ װʡʣʯʠʣʛʵʵʥʠʡ 

ʭװʨʵʵʥʜ ʜʘʨʘʘʭ ʜװʛʥʵʣʪ ʛʘʨʩʘʥ ʙʘʡʥʘ.    

1. ɹʘʡʥʛʳʥ ʪװʣʵʭ ʥװװʨʩʵʥʜʵʵ ʪʦʭʠʨʫʫʣʘʥ ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʡʛ ᴇᴇʨʯʣᴇʭ 

ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ  ʙʫʮʣʘʤʪʛʘʡ װʝʪ ʰʘʪʘʣʪʳʥ  ʪʝʭʥʦʣʦʛʠʦʨ ʩʦʣʠʭ. 

2. ʊʦʩʛʦʥ ʙʦʣʦʥ ʫʫʨʭʘʡʥ ʜʫʣʘʘʥʳ ʭʵʨʵʛʣʵʵ ᴇʩᴇʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʛʜʫʫʣʘʥ 

ʟʫʫʭʥʳ ʭװʯʠʥ ʯʘʜʣʳʛ ʥʵʤʵʛʜװװʣʵʭ ʙʘ 6 ɻʢʘʣ/ʮʘʛ-ʠʡʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʥʵʛ 

ʟʫʫʭʘʘʨ ʥʵʤʞ ᴇʨʛᴇʪʛᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

3. ɼʫʣʘʘʥʳ ʘʯʘʘʣʘʣ, ʭʵʨʵʛʣʵʵ ʥʵʤʵʛʜʵʞ, ʪʦʥʦʛʣʦʣʳʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ 

ʤʫʫʜʘʞ ʪᴇʩʣʠʡʥ ʭװʯʠʥ ʯʘʜʣʘʘʨ ʘʞʠʣʣʫʫʣʘʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʩʦʥ װʝʜ ʥʵʤʞ 

ʘʨʘʡ ʪʦʤʦʦʭʦʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʣ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʙʦʣʩʦʥ ʛʵʜʛʠʡʛ ʘʥʭʘʘʨʘʭ ʥʴ ʟװʡʪʵʡ ʛʵʞʵʵ. 

2018 ʦʥʜ ʪʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʫʜʠʪ ʭʠʡʭ װʝʠʡʥ 1, 2, 4-ʨ 

ʟʫʫʭʥʫʫʜʳʥ ʭʫʨʘʘʥʛʫʡ ʪʫʨʰʠʣʪʳʥ ʪʘʡʣʘʥʛʘʘʩ װʟʵʭʵʜ 7 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʥʳ 

ʜʫʥʜʘʞ ʘʯʘʘʣʘʣ 3.5 ʄɺʪ (3 ɻʢʘʣ/ʮ) ʙʫʶʫ 50%, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʥʳ ʜʫʥʜʘʞ 

ʘʯʘʘʣʘʣ 2.9 ʄɺʪ (2.5 ɻʢʘʣ/ʮ) ʙʫʶʫ 69%, ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʘʣʜʘʭ ʜʫʣʘʘʥ 12-22%, 

ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 2.2-7.8%, ʭʠʤʠʡʥ  ʜʫʪʫʫ 

ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 1%, ʦʨʯʠʥʜ ʘʣʜʘʭ ʜʫʣʘʘʥ 2-4%, ʥʠʡʪ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 24-34%, ʟʫʫʭʥʳ ɸתʂ 66-80%, ʥװװʨʩʥʠʡ ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

698.4-1174.54 ʢʛ/ʮ ʜʫʥʜʞʘʘʨ 893.9 ʢʛ/ʮ ʙʘʡʩʘʥ ʙʘʡʥʘ. ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ ʟʫʫʭʥʫʫʜʳʥ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʫʥʜʞʘʘʨ 27.5%, ɸתʂ ʥʴ 72.5% ʙʫʶʫ ʪᴇʩʣʠʡʥ ʫʪʛʘʘʩ 5.7-7.5%-

ʠʘʨ ʙʘʛʘ ʙʘʡʥʘ.  

ʆʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʭʫʫʯʠʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʘʣʘʘʣʪʳʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 14.003 ɻʢʘʣ/ʮ (16.285 ʄɺʪ), 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ 1.0 ɻʢʘʣ/ʮ (1.163 ʄɺʪ), ʥʠʡʪ 15.003 ɻʢʘʣ/ʮ 

(17.45 ʄɺʪ) ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʜʘʛʫʫ ʦʡʨʳʥ װʝʜ ʙʫʶʫ 1-ʨ ɻ ʵʣʞʠʜ 

ʥʵʤʵʛʜʵʭ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʪʦʦʮʚʦʣ ʭʘʣʘʘʣʪʳʥ ʜʫʣʘʘʥʳ ʪʦʦʮʦʦʪ 

ʘʯʘʘʣʘʣ Qʭ=6.657 ɻʢʘʣ/ʮʘʛ (7.742 ʄɺʪ), ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ 1.3 

ɻʢʘʣ/ʮ (1.512 ʄɺʪ) ʙʘʡʥʘ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 2-ʨ ʵʵʣʞʠʜ 4.35 ɻʢʘʣ/ʮʘʛ (5.055 ʄɺʪ) 

ʙʘʡʛʘʘ ʪʫʣ ʵʭʥʠʡ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʥʠʡʣʙʵʨ ʘʯʘʘʣʘʣ 
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22.959 ɻʢʘʣ/ʮ (26.7 ʄɺʪ) ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. ɼʘʨʘʘʛʠʡʥ 2-ʨ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʥʠʡʣʙʵʨ ʘʯʘʘʣʘʣ 27.31 ɻʢʘʣ/ʮʘʛ (31.756 ʄɺʪ) ʙʦʣʥʦ. 

ʀʡʤʜ ʮʘʘʰʜʘʘ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʦʜʦʦʛʠʡʥ ʙʦʣʦʥ ʰʠʥʵʵʨ ʥʵʤʵʛʜʵʭ 

ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʵʵʨ ʥʘʡʜʚʘʨʪʘʡ, ʪʘʩʨʘʣʪʛװʡ ʭʘʥʛʘʭʳʥ ʪʫʣʜ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ ʦʡʨʳʥ װʝʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛ ᴇʥʜᴇʨʪʵʡ ʟʫʫʭ, ʪʫʩʣʘʭ 

ʪʦʥʦʛʣʦʣʫʫʜʘʘʨ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ᴇʨʛᴇʪʛᴇʥ ʰʠʥʵʯʣʵʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʦʜʦʦʛʠʡʥ ʙʦʣʦʥ ʠʨʵʵʜװʡʜ ʙʠʡ ʙʦʣʦʭ ʯʘʜʣʘʘʩ ʭʘʤʘʘʨʘʥ ʰʠʥʵʵʨ 

ʙʘʨʠʭ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ 10.5 ʄɺʪ-ʳʥ 2, 7 ʄɺʪ-ʳʥ 1, 4.2 ʄɺʪ-ʳʥ 3, ʥʠʡʪ 6 ʟʫʫʭʪʘʡ 

ʘʞʠʣʣʘʭ ʙʘ 1-3 ʟʫʫʭ ʙʵʣʪʛʵʣʜ ʙʘʡʣʛʘʞ ʩʫʫʨʠʣʘʛʜʘʭ ʭװʯʠʥ ʯʘʜʣʳʛ 34.93 ɻʢʘʣ/ʮ 

ʙʫʶʫ 40.6 ʄɺʪ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ. ʄᴇʥ ᴇʚʣʠʡʥ 3 ʩʘʨʜ 10.5 ʄɺʪ-ʳʥ 2, 4.2  ʄɺʪ-ʳʥ 

ʟʫʫʭ 1, ʭʘʚʘʨ, ʥʘʤʘʨ 10.5 ʄɺʪ-ʳʥ 2 ʟʫʫʭ, ʟʫʥʳ ʛʦʨʠʤʜ 4.2 ʄɺʪ-ʳʥ 1 ʟʫʫʭ ʘʞʠʣʣʘʭ 

ʭʫʚʠʣʙʘʨʳʛ ʩʦʥʛʦʞ, ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ  70%-ʠʘʨ ʭʘʘʭʘʘʨ ʪʦʦʮʦʭʦʜ, ʞʠʣʠʡʥ ʥʠʡʪ 

ʭʵʨʵʛʮʵʵ 91.6 ʤʷʥ.ɻʢʘʣ/ʮ ʙʘʡʛʘʘ ʥʴ ʩʘʥʭװװ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ װʨ ʘʰʛʠʡʥ ʭʫʚʴʜ 

ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʥʘ.  

ɻʦʣ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʥʛʘʤʞʠʡʛ 

ʥʘʡʜʚʘʨʞʫʫʣʘʭʳʥ ʪʫʣʜ ʵʥʵʭװװ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ʰʠʥʵʯʣʵʭʠʡʥ ʟʵʨʵʛʮʵʵ ʤᴇʥ 

ʭʫʫʯʠʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʵʣʪʛʵʣ ʭװʯʠʥ ʯʘʜʣʳʛ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʥ, 

ʟʵʨʵʛʮʵʵ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʡʛ ʭʘʥʛʘʭ ʭʵʨʵʛʪʵʡ ʶʤ.  

ʀʥʛʵʩʥʵʵʨ ʩʪʘʥʮʳʥ ʥʵʛ ʙʣʦʢ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʜ ʦʨʦʭ ʙʦʣʦʥ 

ʘʚʘʘʨ ʦʩʣʳʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ װװʩʵʞ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʦʣʦʭ װʝʜ 

ʩʪʘʥʮʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʟʦʛʩʦʦʞ ʩʘʘʪʫʫʣʘʭʛװʡʛʵʵʨ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ 

ʫʩʘʘʨ ʐʘʨʳʥ ʛʦʣ ʩʫʤ, ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ ʙʦʣʦʥ ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ 

ʫʫʨʭʘʡʛ ʪʦʛʪʚʦʨʪʦʡ ʭʘʥʛʘʭ ʙʦʣʦʤʞ ʥʵʤʵʛʜʵʭ ʶʤ. 

ʊᴇʩʣʠʡʥ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 7772.74 ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʭʘʜ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʵʥʛʠʡʥ ʙʘ ʜʠʩʢʘʫʥʪʣʘʛʜʩʘʥ ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ PBP=5.7 

ʞʠʣ, DPBP=6.9 ʞʠʣ, ʮʵʚʵʨ ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ NPV=11372.1 ʩʘʷ ʪᴇʛʨᴇʛ, ᴇʛᴇᴇʞʠʡʥ 

ʜʦʪʦʦʜ ʭʫʚʴ 17% ʙʘʡʛʘʘ ʥʴ ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭʵʜ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ װʨ 

ʘʰʠʛʪʘʡ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʞʠʣʜ 38.3 ʤʷʥʛʘʥ ɻʢʘʣ 

ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʞ, ʥʠʡʪ 13.5 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʭʵʨʵʛʣʵʩʵʥ ʙᴇʛᴇᴇʜ ʙʦʜʠʪ 

ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 383.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

207.3 ʢʛ/ɻʢʘʣ ʙʘʡʩʘʥ ʙʦʣ ʰʠʥʵ ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʴʩʥʘʘʨ ɸתʂ 84%-ʜ ʭװʨʯ, 22.96 

ʤʷʥʛʘʥ ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʞ, ʥʠʡʪ 27.3 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʭʵʨʵʛʣʵʭ ʙᴇʛᴇᴇʜ 

ʙʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 297.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 170.1 ʢʛ/ɻʢʘʣ ʙʦʣʞ ʙʫʫʨʘʭ ʙʘ 1 ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʭ ᴇᴇʨʠʡʥ ᴇʨʪᴇʛ 

85000 ʪᴇʛʨᴇʛᴇᴇʩ 62297 ʪᴇʛʨᴇʛ ʙʦʣʞ 40.0 ʭʫʚʠʘʨ ʙʫʶʫ 22703 ʪᴇʛʨᴇʛᴇᴇʨ ʙʫʫʨʯ 

ʙʘʡʥʘ.  
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ʊᴇʩʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʭʜʵʵ 3 ʭʫʚʠʣʙʘʨʳʛ ʘʚʯ 

 :ʥʜװת .ʟʩʵʥװ

ʍʫʚʠʣʙʘʨ 1. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ ʥʠʡʣװװʣʵʭ 

ʍʫʚʠʣʙʘʨ 2. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʪʦʦʮʩʦʥ ʜʫʣʘʘʥʳ ʞʠʰʠʛ װʥʠʡʛ 15% ᴇʩʛᴇʭ 

ʍʫʚʠʣʙʘʨ 3. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʪʦʦʮʩʦʥ ʜʫʣʘʘʥʳ ʞʠʰʠʛ װʥʠʡʛ 30% ᴇʩʛᴇʭ  

 

ʐʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʭʘʨʴʮʫʫʣʘʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʛ ʜʫʣʘʘʥ ʙʦʣʦʥ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʘʘʨ ʭʘʥʛʘʭʜʘʘ װʥʠʡʥ ʙʦʣʦʤʞʠʪ ʭʫʚʠʣʙʘʨ ʙʫʶʫ ʍʋɺʀʃɹɸʈ 

2-ʳʛ ʩʦʥʛʦʥ ʪᴇʩʣʠʡʥ ʩʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʩʵʥ. ʍʫʚʠʣʙʘʨ 

3-ʳʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʭʵʨʵʛʣʵʛʯʜʵʜ װʥʠʡʥ ʜʘʨʘʤʪ װʟװװʣʞ 

ʭʵʪ ᴇʥʜᴇʨ װʥʵʪʵʡ ʙʘʡʩʘʥ ʪʫʣ, ʤᴇʥ ʍʫʚʠʣʙʘʨ 1-ʳʥ ʭʫʚʴʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ 

ʭʫʛʘʮʘʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʵʣʵʛʜʵʣ ʪʦʦʮʦʭ ʭʫʛʘʮʘʘʥʘʘʩ ᴇʥʜᴇʨ ʙʫʶʫ 10-ʘʘʩ 

ʜʵʵʰ ʞʠʣ, ʤᴇʥ װʡʣʜʚɻ ʨʣʵʣʠʡʥ ʭʵʤʞʵʵ ʙʫʫʨʘʭ, ʟʘʨʜʘʣ ᴇʩᴇʭ ʙʦʣʦʥ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ ᴇʩʩᴇʥ ʪʦʭʠʦʣʜʦʣʜ ʘʰʠʛʛװʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʙʦʣʦʤʞʛװʡ 

ʙʘʡʩʘʥ ʪʫʣ ʩʦʥʛʦʦʛװʡ. 

ʅʵʛʪʛʵʥ ʜװʛʥʵʞ װʟʚʵʣ ʪᴇʩʣʠʡʥ ᴇᴇʨʠʡʥ ᴇʨʪʛʠʡʛ 15% ᴇʩʛᴇʭ ʙʫʶʫ 1 ɻʢʘʣ 

ʜʫʣʘʘʥ, ʜʫʣʘʘʥʳ װʥʵ 71641.29 ʪᴇʛʨᴇʛ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ װʥʵ 27433.15 

ʪᴇʛʨᴇʛ, ʮʵʚʵʨ ʫʩ 1552.5 ʪᴇʛʨᴇʛ, ʙʦʭʠʨ ʫʩ 1610 ʪᴇʛʨᴇʛ ʙʘʡʭ ʥʴ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ 

ʙᴇʛᴇᴇʜ ʟʘʭ ʟʵʵʣʠʡʥ ʟʘʨʯʠʤʜ ʥʠʡʮʩʵʥ ʭʫʚʠʣʙʘʨ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 
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I. ʊᴆʉᴆʃ ʍʕʈʕɻɾʀʍ ɻɸɿʈʓʅ ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ, 

ʍᴆɻɾʃʀʁʅ ʊᴆʃᴆɺ 

1.1. ʐɸʈʓʅ ɻʆʃ ʉʋʄʓʅ ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ, ʍʕʊʀʁʅ ʊᴆʃᴆɺ 

1.1.1. ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʭᴇʛʞʣʠʡʥ ʪʦʚʯ ʪʦʡʤ 

ɼʘʨʭʘʥ ʭʦʪʳʛ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɼʘʨʭʘʥ ʩʫʤʳʥ ʥʫʪʘʛʪ ʙʘʡʨʣʘʭ ʋʣʘʘʥʙʘʘʪʘʨ 

ʪᴇʤᴇʨ ʟʘʤʳʥ ɼʘʨʭʘʥ ʉʪʘʥʮʳʥ ʜʵʨʛʵʜ ʙʘʡʛʫʫʣʘʭʘʘʨ ʪʦʛʪʦʦʩʥʳ ʜʘʛʫʫ 1961 ʦʥʳ 10 

ʜʫʛʘʘʨ ʩʘʨʳʥ 17-ʥʜ ʘʥʭʥʳ ʩʫʫʨʴ ʪʘʚʠʛʜʩʘʥ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ I.1. ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʪʦʡʤ  

ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʭʫʨʣʳʥ 1994 ʦʥʳ 32 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣʦʦʨ ɼʘʨʭʘʥ-ʋʫʣ 

ʘʡʤʛʠʡʛ ʙʘʡʛʫʫʣʞ, ʟʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʥʵʛʞʠʡʥ ʭʫʚʴʜ ɼʘʨʭʘʥ, ʆʨʭʦʥ, ʍʦʥʛʦʨ, 

ʐʘʨʳʥ ʛʦʣ ʛʵʩʵʥ 4 ʩʫʤ, 26  ʙʘʛʪʘʡ, 327.5 ʤʷʥʛʘʥ ʛʘ ʛʘʟʘʨ ʥʫʪʘʛʪʘʡ ʙʦʣʞʵʵ. 

ʍϾʩʥʵʛʪ I.1. ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʭϾʥ ʘʤʳʥ ʪʦʦ, ʩʫʤʜʘʘʨ 

ɸʡʤʘʛ, ʩʫʤ 2014 2015 2016 2017 2018 2019 

ɼʘʨʭʘʥ 79,938. 80,652. 82,247. 84,256. 86,749. 85,303. 

ʆʨʭʦʥ 3,155. 3,076. 3,186. 3,226. 3,300. 3,198. 

ʍʦʥʛʦʨ 6,101. 5,970. 6,184. 6,217. 6,115. 5,861. 

ʐʘʨʳʥ ʛʦʣ 8,148. 7,993. 8,179. 8,180. 8,074. 7,809. 

ɸʡʤʛʠʡʥ ʜװʥ 99,356. 99,706. 101,812. 103,896. 106,256. 104,190. 

ʕʭ ʩʫʨʚʘʣʞ: www.1212.mn 

 

 

http://www.1212.mn/
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ʍϾʩʥʵʛʪ I.2. ʍϾʥ ʘʤʳʥ ʥʘʩʥʳ ʙϾʣʛʠʡʥ ʵʟʣʵʭ ʭʫʚʴ, ʭϾʡʩʠʡʥ ʭʘʨʴʮʘʘ 2018 ʦʥ, ʩʫʤʜʘʘʨ 

ʉʫʤʜʳʥ ʥʵʨ 

ʅʠʡʪ ʭװʥ ʘʤʜ 

ʭװװʭʜʠʡʥ 

ʵʟʣʵʭ ʭʫʚʴ 

ʍᴇʛʰʜʠʡʥ 

ʵʟʣʵʭ ʭʫʚʴ 

ʍᴇʜᴇʣʤᴇʨʠʡʥ 

ʥʘʩʥʳ ʭװʥ ʘʤʳʥ 

ʵʟʣʵʭ ʭʫʚʴ 

ʍװʡʩʠʡʥ 

ʭʘʨʴʮʘʘ 

ɼʘʨʭʘʥ 30.5 4.4 65.1 94.8 

ʆʨʭʦʥ 28.7 5 66.3 104.1 

ʍʦʥʛʦʨ 29.2 5.1 65.7 111.7 

ʐʘʨʳʥ ʛʦʣ 29.5 4.2 66.3 103.4 

ʅʠʡʪ 30.3 4.5 65.2 96.6 

ɸʡʤʛʠʡʥ ʭʵʤʞʵʵʥʜ 2018 ʦʥʳ ʞʠʣʠʡʥ ʵʮʩʠʡʥ ʙʘʡʜʣʘʘʨ ʥʠʡʪ 30561 ᴇʨʭ, 

104238 ʭװʥ ʘʤ ʙװʨʪʛʵʛʜʩʵʥ ʙʘʡʥʘ. װתʥʵʵʩ ʙʠʝ ʜʘʘʩʘʥ ʪʦʭʠʣʦʛ ʩʫʫʮʘʥʜ 256 ᴇʨʭ, 

ʛʵʨ ʭʦʨʦʦʣʦʣʜ 5538 ᴇʨʭ, ʥʠʡʪʠʡʥ ʙʘʡʨʘʥʜ 523 ᴇʨʭ, ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʡʰʠʥʜ 15299 

ᴇʨʭ, ʩʫʫʮʥʳ ʪʫʩʜʘʘ ʙʘʡʰʠʥʜ 8823 ᴇʨʭ, ʥʠʡʪ ʙʫʩʘʜ ʩʫʫʮʘʥʜ ʙʫʶʫ ʦʨʦʥ ʛʵʨʛװʡ 122 

ᴇʨʭ ʘʤʴʜʘʨʯ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ I.3. Љʨʭʠʡʥ ʩʫʜʘʣʛʘʘ, ʩʫʫʮʥʳ ʪЊʨʣЊЊʨ 

ʉʫʫʮʥʳ ʪᴇʨᴇʣ ɹװʛʜ 
ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛ 

ɼʘʨʭʘʥ ʆʨʭʦʥ ʍʦʥʛʦʨ ʐʘʨʳʥ ʛʦʣ 

ɹʠʝ ʜʘʘʩʘʥ ʪʦʭʠʣʦʛ ʩʫʫʮ 256 247 1 0 8 

ɹʫʩʘʜ ʩʫʫʮ 122 114 5 1 2 

ɻʵʨ 5538 4509 321 512 196 

ʅʠʡʪʠʡʥ ʙʘʡʨ 523 449 14 3 57 

ʆʨʦʥ ʩʫʫʮʥʳ ʙʘʡʰʠʥ 15299 13859 46 374 1020 

ʉʫʫʮʥʳ ʪʫʩʜʘʘ ʙʘʡʰʠʥ 8823 6656 607 706 854 

ʅʠʡʪ 30561 25834 994 1596 2137 

ʅʠʡʪ ʭװʥ ʘʤʳʥ 67.5 ʭʫʚʴ ʥʴ ʪʦʭʠʣʦʛ ʦʨʦʥ ʩʫʫʮʘʜ ʘʤʴʜʘʨʯ, ʪᴇʚʠʡʥ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʩʠʩʪʝʤʜ ʙװʨʵʥ ʭʦʣʙʦʛʜʩʦʥ ʙʘʡʥʘ. 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʘʛʪ ʄʦʥʛʦʣʳʥ ʘʥʭʥʳ ʪᴇʤᴇʨʣᴇʛʠʡʥ װʡʣʜʚʵʨ, ʥʵʭʠʡ ʵʜʣʵʣ, 

ʜʫʣʘʘʥ ʮʘʭʠʣʛʘʘʥʳ ʩʪʘʥʮ ʙʦʣʦʥ ʤʘʭ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʫʨʛʘʤʣʳʥ ʪʦʩ ʙʦʣʦʚʩʨʫʫʣʘʭ 

 .ʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘװ ʜװװʡʣʜʚʵʨװ ʨʠʡʥװʥʩʥʠʡ ʪᴇʨᴇʣ ʙװʡʣʜʚʵʨ ʟʵʨʵʛ ʭװ

ʄʘʣʳʥ ʫʜʤʳʥ ʩʘʥʛʠʡʥ װʥʜʵʩʥʠʡ ʮʦʛʮʦʣʙʦʨ ʰʠʥʵʵʨ ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ I.4. Ͻʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʛʘʘ ʘʞ ʘʭʫʡʥ ʥʵʛʞ, ʙʘʡʛʫʫʣʣʘʛʳʥ ʪʦʦ 

ʉʫʤʜʳʥ ʥʵʨ 2006 2011 2016 2017 2018 

ɼʘʨʭʘʥ 798 1238 1740 1887 2228 

ʆʨʭʦʥ 55 75 87 91 100 

ʍʦʥʛʦʨ 28 51 54 56 65 

ʐʘʨʳʥ ʛʦʣ 83 83 92 96 110 

ʅʠʡʪ 964 1447 1973 2130 2503 
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ʍϾʩʥʵʛʪ I.5. ɸʞ Ͼʡʣʜʚʵʨʠʡʥ ʩʘʣʙʘʨʳʥ ʛʦʣ ʥʵʨ ʪЊʨʣʠʡʥ Ͼʡʣʜʚʵʨʣʵʣ 

 ɹʘʨʘʘ ʙװʪʵʵʛʜʵʭװװʥ 
ʍʵʤʞʠʭ 
ʥʵʛʞ 

ʦʥ 

2017 2018 

ʎʘʭʠʣʛʘʘʥ ʤʷʥ ʢʚ.ʮʘʛ 226985.8 218880.4 

ɼʫʣʘʘʥ ʤʷʥ.ʢʢʘʣ 557.2 574.8 

ʊװʛʵʵʩʵʥ ʫʩ ʤʷʥ.ʤ ʢʫʙ 3565.6 3272.9 

ʅװװʨʩ ʤʷʥ.ʪʦʥʥ 912.2 1089.4 

ɸʣʪ ʢʛ 136.6 333.3 

ʍװʜʵʨ ʤʷʥ,ʪʥ  2657.2 1557.0 

ʍװʜʵʨ ʙʘʷʞʤʘʣ ʤʷʥ ʪʥ 1920.5 1142.6 

ʕʣʩ ʭʘʡʨʛʘ ʤʷʥ ʤ.ʢʫʙ 41.5 68.7 

ʐʦʭʦʡ ʯʫʣʫʫ ʤʷʥ.ʪʥ 4.9 5.7 

ʄʘʭ ʪʥ 1467.8 839.8 

ʍʠʘʤ ʪʦʥʥ 127.5 136.6 

ᴆʣᴇʥ ʛʵʜʵʩ ʤ.ʛʦʛʮ 65.6 42.9 

ɻʫʨʠʣ ʪʦʥʥ 27354.1 20778.7 

ʊʘʣʭ ʪʦʥʥ 636.2 654.0 

ʅʘʨʠʡʥ ʙʦʦʚ ʪʦʥʥ 565.5 530.6 

ʉװװ, ʩװװʥ ʙװʪʵʵʛʜʵʭװװʥ ʤʷʥ.ʣʠʪʨ 260.2 224.1 

ʋʨʛʘʤʣʳʥ ʪʦʩ ʤʷʥ.ʣʠʪʨ 210.0 0.0 

ɸʨʭʠ ʤʷʥ.ʣʠʪʨ 30.1 12.7 

ʎʵʚʵʨ ʫʩ ʤʷʥ.ʣ 522.1 658.5 

ʍʵʚʣʵʣ ʤʭʜʭ 2303.6 1612.8 

ʅʵʭʠʡ ʜʵʵʣ ʰʠʨ 11301.0 7486.0 

ʍװװʭʜʠʡʥ ʜʵʵʣ ʰʠʨ 6523.0 2321.0 

ɸʞʣʳʥ ʭʫʚʮʘʩ ʰʠʨ 8142.0 12467.0 

ʕʩʛʠʡ ʰʘʘʭʘʡ ʰʠʨ 25276.0 26135.0 

ʉʘʚʭʠʥ ʜʵʵʣ ʰʠʨ 15675.0 6613.0 

ʤʦʥʛʦʣ ʜʵʵʣ   ʰʠʨ 1430.0 200.0 

ɻʫʪʘʣ ʍʦʩ 68902.0 42823.0 

ʕʩʛʠʡ ʤʷʥ ʤ 6.7 5.0 

ʍᴇʭ ʰʠʨ װʭʵʨ ʰʠʨ 107259.0 27501.0 

ʊᴇʤʨʠʡʥ ʙʵʣʜʵʮ ʪʦʥʥ 20685.5 28883.0 

ʎʫʚʠʤʘʣ ʪʦʥʥ 15858.8 29000.5 

ʐʦʭʦʡ ʪʥ 4178.8 4767.0 

ʊʦʦʩʛʦ ʩʘʷ.ʰʠʨ 0.7 1.8 

ɿʫʫʨʤʘʛ ʤʷʥ ʤ.ʢʫʙ 8100.0 18400.0 

ɺʘʢʫʤ ʮʦʥʭ, ʭʘʘʣʛʘ ʤ,ʢʚ 2670.0 1581.0 

ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʭװʥ ʘʤʳʥ ʙʦʣʦʚʩʨʦʣʳʥ ʪװʚʰʠʥ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ 

ʙᴇʛᴇᴇʜ 11 ʛʘʨʫʡ ʠʭ, ʜʵʵʜ ʩʫʨʛʫʫʣʠʡʥ ʩʘʣʙʘʨ, ʢʦʣʣʝʞ, ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʙʘʡʛʫʫʣʣʘʛʘ ʪʫʩ ʘʡʤʘʛʪ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʘʞ װʡʣʜʚʵʨʠʡʥ 

ʩʘʣʙʘʨʪ ʪʦʤʦʦʭʦʥ ʙʘʡʨ ʩʫʫʨʴ ʵʟʵʣʜʵʛ ʙʘʡʥʘ. 

1.1.2. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʭᴇʛʞʣʠʡʥ ʪʦʚʯ ʪʦʡʤ 

ʄʦʥʛʦʣ ɿᴇʚʣᴇʣʪʠʡʥ ʭʘʡʛʫʫʣʯʠʜ 1958-1960 ʦʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʦʨʜ 

ʛʘʟʨʳʛ ʥʵʵʞ ʘʰʠʛʣʘʣʪʳʥ ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʩʥʦʦʨ 1961 ʦʥʳ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 17-ʥʜ 

ʫʫʨʭʘʡʥ ʪʦʩʛʦʥʳ ʘʥʭʥʳ ʩʫʫʨʠʡʛ ʪʘʚʴʞʵʵ. ʅװװʨʩʥʠʡ ʫʫʨʭʘʡ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ 1962 

ʦʥʳ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ 21-ʥʜ ʐʘʨʳʥ ʛʦʣʜ ʟʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʥʵʛʞ ʙʘʡʛʫʫʣʘʭ 

ʰʠʡʜʚʵʨ ʛʘʨʯ, ʫʫʨʭʘʡʯʜʳʥ ʭʦʨʦʦʥʳ ɸɼʍ-ʳʥ ʛװʡʮʵʪʛʵʭ ʟʘʭʠʨʛʘʘʛ ʆʉɻ-ʥʳ ʭʦʸʨ 
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ʭʦʨʦʦʪʦʡʛʦʦʨ ʙʘʡʛʫʫʣʞ ʫʣʤʘʘʨ 1979 ʦʥʜ ɸʀʍ-ʳʥ ʊʵʨʛװװʣʵʛʯʜʠʡʥ ʟʘʨʣʠʛʘʘʨ ʦʨʦʥ 

ʥʫʪʛʠʡʥ ʭʦʪ, ʄʦʥʛʦʣ ʫʣʩʳʥ ʰʠʥʵ תʥʜʩʵʥ ʭʫʫʣʠʡʥ ʟʘʘʣʪʳʛ װʥʜʵʩʣʵʥ ʋʀʍ-ʳʥ 1994 

ʦʥʳ 32 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣʦʦʨ ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʙʦʣʛʦʥ ᴇᴇʨʯʠʣʞ ʪᴇʚʠʡʛ ʥʴ ʐʘʨʳʥ ʛʦʣ 

ʛʵʞ ʥʵʨʣʵʩʵʥ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ I.6. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪʦʚʯ ʤʵʜʵʵʣʵʣ 

 ʩʛʵʥװת.1

ʙʘʡʛʫʫʣʘʛʜʩʘʥ 

1958-1960 ʦʥʫʫʜʘʜ ʥװװʨʩʥʠʡ ʦʨʜ ʛʘʟʨʳʥ ʘʰʠʛʣʘʣʪʳʥ ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʩʦʥ 

1961-10-17-ʥʜ ʫʫʨʭʘʡʥ ʪʦʩʛʦʥʳ ʩʫʫʨʴ ʪʘʚʠʛʜʩʘʥ 

1962-10-21-ʥʜ ʋʫʨʭʘʡʯʜʳʥ ʭʦʨʦʦʥʳ ɸɼʍ-ʳʥ ʛװʡʮʵʪʛʵʭ ʟʘʭʠʨʛʘʘ 

ʙʘʡʛʫʫʣʘʛʜʩʘʥ 

1979 ʦʥʜ  ʦʨʦʥ ʥʫʪʛʠʡʥ ʭʦʪ ʙʦʣʩʦʥ 

1994 ʦʥʜ ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʙʦʣʩʦʥ 

2.ɹʘʡʨʰʠʣ, 

ʛʘʟʘʨ ʥʫʪʘʛ 

ʍʵʥʪʠʡ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ɼʘʨʭʘʥ ʫʫʣʳʥ ᴇʚᴇʨʪ 

ɼʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 920 ʤʝʪʨʪ ʦʨʰʜʦʛ 

9553 ʛʘ ʛʘʟʘʨ ʥʫʪʘʛʪʘʡ 

4608.7 ʛʘ ʤʘʣʳʥ ʙʵʣʯʵʵʨ 

72.5 ʛʘ ʪʘʨʠʘʣʘʥʛʠʡʥ ʪʘʣʙʘʡ 

785.7 ʛʘ ʦʡ ʤʦʜ 

3807.6 ʛʘ ʪʦʩʛʦʥ ʩʫʫʨʠʥ ʛʘʟʘʨ 

126.9 ʛʘ ʟʘʤ ʰʫʛʘʤ ʩװʣʞʵʵ 

1.0 ʛʘ ʫʣʩʳʥ ʪʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʳʥ ʛʘʟʘʨ 

150.6 ʛʘ ʫʩʘʥ ʩʘʥ ʙװʭʠʡ ʵʜʵʣʙʵʨ ʛʘʟʘʨ ʙʘʡʥʘ 

3. ʍʠʣ ʭʷʟʛʘʘʨ 

ʋʨʜ ʙʦʣʦʥ ʙʘʨʫʫʥ ʪʘʣʘʘʨʘʘ ʉʵʣʵʥʛʵ ʘʡʤʛʠʡʥ ɹʘʷʥʛʦʣ ʩʫʤ 

ɿװװʥ ʙʦʣʦʥ ʭʦʡʜ ʪʘʣʘʘʨʘʘ ɼʘʨʭʘʥ ʫʫʣ ʘʡʤʛʠʡʥ ʍʦʥʛʦʨ ʩʫʤ 

ʍʦʡʜ ʮʵʛ- ʆʣʦʥ ʭЊʪЊʣ,      ɿװװʥ ʮʵʛ ï ɻʫʨʚʘʥ ʛoʟʛʦʨʳʥ ʵʭ 

ʋʨʜ ʮʵʛ ï ʅʦʛʦʦʥ ʭʦʰʫʫ,   ɹʘʨʫʫʥ ʮʵʛ ï ɻʦʚʠʣ ʫʫʣ 

4. ʅʠʡʛʤʠʡʥ 

 ʡʣʯʠʣʛʵʵװ

ʀʊʍ, ɿɼʊɻ, ɹʘʛ 

ʕʤʥʵʣʵʛ, ʩʫʚʠʣʘʣ 

ɽɹʉ-2, ʉᴆɹ-4 

ʉʦʸʣʳʥ ʪᴇʚ, ʉʧʦʨʪʳʥ ʪᴇʚ, ɸʭʤʘʜʳʥ ʙʘʡʨ 

ʎʘʛʜʘʘʛʠʡʥ ʪʘʩʘʛ, ʆɹɸ-ʥʳ ɻʋɸʥʛʠ 

ʐʘʨʳʥ ʛʦʣ ʍʂ, ɼʫʣʘʘʥ ʐɻʊᴆʍʂ, ʘʣʪ ʦʣʙʦʨʣʦʣʪʳʥ 10 ʫʫʨʭʘʡ ʭʫʜʘʣʜʘʘ 

ʥʠʡʪʠʡʥ ʭʦʦʣʥʳ ʯʠʛʣʵʣʠʡʥ 100 ɸɸʅɹ  

2 ʙʘʥʢ, 4 ʐʊʉ, ʄʎʍ, װתʨʵʥ ʪʝʣʝʬʦʥʳ ʦʧʝʨʘʪʦʨʫʫʜ,  ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ 

ʙʦʣʦʥ ʪװʛʵʵʭ  ʟʵʨʵʛ ʩʘʣʙʘʨ ʢʦʤʧʘʥʠʫʜ  

5. ɼʵʜ ʙװʪʵʮ, 

ʋʣʘʘʥʙʘʘʪʘʨʘʘʩ 210 ʢʤ, ʘʡʤʛʠʡʥ ʪᴇʚᴇᴇʩ 70 ʢʤ ʘʚʪʦ ʟʘʤ 

ʋʣʘʘʥʙʘʘʪʘʨʘʘʩ 396 ʢʤ, ʘʡʤʛʠʡʥ ʪᴇʚᴇᴇʩ 63 ʢʤ ʪᴇʤᴇʨ ʟʘʤ 

ɼʘʨʭʘʥ, ʐʘʨʳʥ ʛʦʣʳʛ ʭʦʣʙʦʩʦʥ 51 ʢʤ ʫʨʪ ʰʫʛʘʤ ʙװʭʠʡ 110/6 ʢɺ ʰʘʨʳʥ ʛʦʣ 

ʜʵʜ ʩʪʘʥʮ 

1900 ʪʥ ʰʘʪʘʭʫʫʥ ʭʘʜʛʘʣʘʭ ʥʝʬʪʴ ʘʛʫʫʣʘʭ, ʐʊʉ-ʫʫʜ 

ʄʎʍ, ʄʦʙʠʢʦʤ, ɾʠ ʤʦʙʘʡʣ, ʖʥʝʡʪʝʣʴ, ʉʢʘʡʪʝʣ-ʥ ʩװʣʞʵʵʪʵʡ 

38 ʩʫʚʘʛʪʘʡ 100 ʚʪ-ʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʢʘʙʝʣʠʡʥ ʪʝʣʝʚʠʟ 

6. ʊװװʭ 

ʩʦʸʣʳʥ 

ʜʫʨʩʛʘʣʪ 

ʛʘʟʘʨ 

ɼʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 1239 ʤ ᴇʥʜᴇʨʪ ʙʘʡʨʣʘʭ ʀʭ ɼʘʨʭʘʥ ʫʫʣ  ʘʡʤʛʠʡʥ ʪʫʩʛʘʡ 

ʭʘʤʛʘʘʣʘʣʪʪʘʡ ʪʘʭʠʣʛʘʪ ʫʫʣ 

ʍʫʨʛʘʪ ʐʘʨʳʥ ʛʦʣʳʥ ʙʵʣʯʠʨʪ ʦʨʰʠʭ 1704 ʦʥʜ ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʄʵʨʛʵʥ 

ʜʘʷʘʥʯʠʡʥ ʭʠʡʜʠʡʥ ʪʫʫʨʴ- ʩʫʤʳʥ ʪᴇʚᴇᴇʩ 30 ʢʤ-ʪ 

1981 ʦʥʳ 7 ʩʘʨʜ ʙʘʨʠʛʜʩʘʥ ʅʘʡʨʘʤʜʘʣ ʭᴇʰᴇᴇ 

ʊװʨʵʛʠʡʥ װʝʠʡʥ ɹʫʛʘʥ ʭᴇʰᴇᴇ- ʪʘʣʭʘʥ ʮʝʭʠʡʥ ʭʘʰʘʘʥʳ ʛʘʜʥʘ 

7. ɸʣʜʘʨʪʥʫʫʜ 

ʍᴇʜᴇʣʤᴇʨʠʡʥ ʙʘʘʪʘʨ-6 

ɻʘʚʴʷʘʪ ʮʦʣʪʦʥ ï9 

ʋʣʩʳʥ ʥʘʯʠʥ-1, ʋʣʩʳʥ ʤʵʨʛʵʥ-1, ʆʣʦʥ ʫʣʩʳʥ ʤʘʩʪʝʨ-1 
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ʍϾʩʥʵʛʪ I.7. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʭϾʥ ʘʤʳʥ ʪʦʦ, ʙʘʛʘʘʨ 

ɿʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ ʥʵʛʞ 2014 2015 2016 2017 2018 2019 

1-ʨ ʙʘʛ, ʍʘʡʨʭʘʥ 3,169. 3,099. 3,198. 3,191. 3,228. 3,140. 

2-ʨ ʙʘʛ, ɼʘʨʭʘʥ 2,290. 2,179. 2,238. 2,224. 2,161. 2,113. 

3-ʨ ʙʘʛ, ʉʘʥʞʠʥʪ 2,689. 2,715. 2,743. 2,765. 2,685. 2,556. 

ʐʘʨʳʥ ʛʦʣ ʩʫʤ 8,148. 7,993. 8,179. 8,180. 8,074. 7,809. 

 

1.2. ʐɸʈʓʅ ɻʆʃ ʉʋʄʓʅ ɼʕɼ ɹתʊʕʎ  

ʊʫʩ ʩʫʤ ʘʡʤʛʠʡʥ ʪᴇʚʪʵʡ 70 ʢʤ ʘʚʪʦ, 75 ʢʤ ʪᴇʤᴇʨ ʟʘʤʘʘʨ ʭʦʣʙʦʛʜʩʦʥ, 

ɼʘʨʭʘʥ-ʐʘʨʳʥ ʛʦʣʳʛ ʭʦʣʙʦʩʦʥ 51 ʢʤ ʫʨʪ ʰʫʛʘʤ ʙװʭʠʡ 110/6 ʢɺ-ʳʥ ᴇʥʜᴇʨ 

ʭװʯʜʵʣʠʡʥ ʜʵʜ ʩʪʘʥʮ, ʦʨʯʠʥ װʝʠʡʥ ʭʦʣʙʦʦ ʤʵʜʵʵʣʣʠʡʥ ʩװʣʞʵʵʪʵʡ, ʜʵʜ ʙװʪʵʮ 

ʭᴇʛʞʩᴇʥ ʪʦʤʦʦʭʦʥ ʩʫʫʨʠʥ ʶʤ. 

ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʥʴ 7800 ʛʘʨʫʡ ʭװʥ ʘʤʪʘʡ, 2137 ʘʡʣ ᴇʨʭʪʵʡ ʙʘ 1134 ʥʴ ʙʫʶʫ 

52,9% ʥʴ ʭʫʚʠʡʥ ʙʦʣʦʥ ʥʠʡʪʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʦʨʦʥ ʩʫʫʮʘʥʜ, 41,3% ʥʴ ʙʫʶʫ 885 

ʥʴ ʛʵʨ ʭʦʨʦʦʣʦʣʜ 5,8% ʙʫʶʫ 125 ʛʘʨʫʡ ᴇʨʭ ʭᴇʜᴇᴇʜ ʘʤʴʜʘʨʜʘʛ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ I.8. Љʨʭʠʡʥ ʪʦʦ, ʩʫʫʮʥʳ ʪЊʨʣЊЊʨ 

ʉʫʫʮʥʳ ʪᴇʨᴇʣ ᴆʨʭʠʡʥ ʪʦʦ 

ɹʠʝ ʜʘʘʩʘʥ ʪʦʭʠʣʦʛ ʩʫʫʮ 8 

ɹʫʩʘʜ ʩʫʫʮ 2 

ɻʵʨ 196 

ʅʠʡʪʠʡʥ ʙʘʡʨ 57 

ʆʨʦʥ ʩʫʫʮʥʳ ʙʘʡʰʠʥ 1020 

ʉʫʫʮʥʳ ʪʫʩʜʘʘ ʙʘʡʰʠʥ 854 

ʅʠʡʪ 2137 

ʊʫʩ ʩʫʤʘʥʜ "ʐʘʨʳʥ ʛʦʣ" ʍʂ, ʘʣʪ ʦʣʙʦʨʣʦʭ 10 ʛʘʨʫʡ װʡʣʜʚʵʨ, "ɼʫʣʘʘʥ 

ʐʘʨʳʥ ʛʦʣ" ʊᴆʍʂ, 45 ʦʨʪʦʡ ʕʨװװʣ ʤʵʥʜʠʡʥ ʪᴇʚ, 25 ʦʨʪʦʡ ʩʫʚʠʣʘʣ, ᴇʨʭʠʡʥ 

ʵʤʥʵʣʵʛ, 2200 ʛʘʨʫʡ ʩʫʨʘʛʯʪʘʡ ɽʨᴇʥʭʠʡ ʙʦʣʦʚʩʨʦʣʳʥ 12 ʞʠʣʠʡʥ 2 ʩʫʨʛʫʫʣʴ, 550 

ʦʨʯʠʤ ʭװװʭʜʠʡʥ 4 ʮʵʮʵʨʣʵʛ, ʩʦʸʣ, ʩʧʦʨʪʳʥ ʪᴇʚ, ʛʘʣ ʪװʡʤʵʨ ʫʥʪʨʘʘʭ, ʘʚʨʘʭ 55 

ʜʫʛʘʘʨ ʘʥʛʠ, ʮʘʛʜʘʘʛʠʡʥ ʪʘʩʘʛ, ʭʫʜʘʣʜʘʘ, ʥʠʡʪʠʡʥ ʭʦʦʣʥʳ ʯʠʛʣʵʣʵʵʨ װʡʣʯʠʣʛʵʵ 

ʷʚʫʫʣʜʘʛ 100 ʛʘʨʫʡ ʘʞ ʘʭʫʡʥ ʥʵʛʞ, ʙʘʡʛʫʫʣʣʘʛʫʫʜ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ ʪᴇʚʣᴇʨʩᴇʥ ʫʩ, ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʜ ʭʦʣʙʦʛʜʩʦʥ 

ʥʠʡʪʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ 5 ʜʘʚʭʨʳʥ 15 ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ, 2 ʜʘʚʭʨʳʥ 33 ʦʨʦʥ 

ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ, 16 ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ, 13 ʪᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ, 14 ʭʫʜʘʣʜʘʘ, 

ʥʠʡʛʵʤ ʘʭʫʡʥ ʙʘʨʠʣʛʫʫʜ ʙʘʡʥʘ. 

 

 

 

https://www.facebook.com/groups/356385901366744/
https://www.facebook.com/groups/356385901366744/
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ɼʫʣʘʘʥʳ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨ /ʜʫʣʘʘʥʳ ʩʪʘʥʮ/ 

 ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʵʭ װװʩʚʵʨ ʥʴ 1964 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ 

ʦʨʩʦʥ ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʶʤ. 

ʅװװʨʩʥʠʡ ʫʫʨʭʘʡ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ 1962 ʦʥʜ ʐʘʨʳʥ ʛʦʣʜ ʟʘʩʘʛ ʟʘʭʠʨʛʘʘʥʳ 

ʥʵʛʞ ʙʘʡʛʫʫʣʘʛʜʘʞ ʪװװʥʠʡʛ ʜʘʛʘʩʘʥ ʪᴇʤᴇʨ ʟʘʤ, ʥʠʡʪʠʡʥ ʟʦʨʠʫʣʘʣʪʳʥ 

 ʪʵʮ ʭᴇʛʞʠʞ, ɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣװʡʣʯʠʣʛʵʵʥʠʡ ʛʘʟʘʨ, ʥʠʡʛʵʤ ʘʭʫʡʥ  ʙʘʨʠʣʛʘ, ʜʵʜ ʙװ

ʩʪʘʥʮʳʥ ʩʫʫʨʴ ʪʘʚʠʛʜʩʘʥ ʙʘ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʫʩ ʜʫʣʘʘʥʘʘʨ 

ʭʘʥʛʘʞ, ʙʦʭʠʨ ʫʩʳʛ ʪʘʪʘʥ ʟʘʡʣʫʫʣʘʭ װװʨʵʛʪʵʡʛʵʵʨ 1964 ʦʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ 

ʋʫʨʳʥ ʟʫʫʭʥʳ ʮʝʭ ʙʘʡʜʣʘʘʨ 102 ʄɺʪ ʙʫʶʫ 88 ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʭ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣ ʙװʭʠʡ ʫʫʨ ʙʦʣʦʥ ʫʩ ʭʘʣʘʘʭ 7 ʟʫʫʭ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ 

1983 ʦʥʜ ᴇʨʛᴇʪʛᴇʣ ʭʠʡʞ ʙʘʡʩʘʥ ʙʘ 2003 ʦʥʜ ʪʦʤʦʦʭʦʥ ʭʵʨʵʛʣʵʛʯ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ 

ʥʴ ʙʠʝ ʜʘʘʩʘʥ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭʪʘʡ ʙʦʣʩʦʥ ʪʫʣ ʩʫʤʳʥ ʭʵʨʵʛʣʵʵʥʜ ʟʦʨʠʫʣʘʛʜʩʘʥ 

15,4 ʄɺʪ ʙʫʶʫ 13,2 ɻʢʘʣ/ʮʘʛ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ɼɿʃ ʤʘʨʢʠʡʥ 4 ʟʫʫʭʳʛ 

2006 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʘʥ, 2013 ʦʥʜ ᴇʨʛᴇʪʛᴇʣ ʰʠʥʵʯʣʵʣʪ ʭʠʡʞ 19,6 ʄɺʪ ʙʫʶʫ 

16,8 ɻʢʘʣ/ʮʘʛ ʙʦʣʛʦʥ ʥʵʤʵʛʜװװʣʵʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ ᴇʥᴇᴇʜʨʠʡʥ 

ʙʘʡʜʣʘʘʨ ʪᴇʚʣᴇʨʩᴇʥ ʫʩ, ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʜ ʭʦʣʙʦʛʜʩʦʥ 131 װʡʣʜʚʵʨ, ʘʞ ʘʭʫʡ 

ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʘ ʙʘʡʜʛʘʘʩ ñʐʘʨʳʥ ʛʦʣò ʍʂ, ʪᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʪʦʤʦʦʭʦʥ 

ʙʘʡʨ ʵʟʵʣʞ ʙʘʡʥʘ. ʄᴇʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ 6 ʜʫʛʘʘʨ ʩʫʨʛʫʫʣʠʡʥ ʭʘʨʴʷʘ ʙʠʝ 

ʜʘʘʩʘʥ ʞʠʞʠʛ ʫʫʨʳʥ ʟʫʫʭ ʘʞʠʣʣʘʜʘʛ ʙʘʡʥʘ. 

ɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣ ʩʪʘʥʮ ʥʴ 2003 ʦʥʦʦʩ ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʤʯʠʪ ʫʣʩʳʥ 

 ʡʣʜʚʵʨʠʡʥ ʛʘʟʘʨ, 2005 ʦʥʦʦʩ ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʤʯʠʪ ʭʫʚʴʮʘʘʪ ʢʦʤʧʘʥʠ, 2009 ʦʥʜװ

ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʰʠʡʜʚʵʨʵʵʨ ʪᴇʨʠʡʥ ᴇʤʯʠʡʥ ʭʦʨʦʦʥʳ 121 ʪʦʦʪ ʪʦʛʪʦʦʣʦʦʨ 100 

ʪᴇʛʨᴇʛʠʡʥ ʥʵʨʣʵʩʵʥ װʥʵ ʙװʭʠʡ 2,3 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʥ ʭʫʚʴʮʘʘʪʘʡ ʪᴇʨʠʡʥ ᴇʤʯʠʪ 

ʭʫʚʴʮʘʘʪ ʢʦʤʧʘʥʠʡʥ ʭʵʣʙʵʨʵʵʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʛʜʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ.  

2018 ʦʥʜ ʪʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʫʜʠʪ ʭʠʡʭ װʝʠʡʥ 1, 2, 4-ʨ 

ʟʫʫʭʥʫʫʜʳʥ ʭʫʨʘʘʥʛʫʡ ʪʫʨʰʠʣʪʳʥ ʪʘʡʣʘʥʛʘʘʩ װʟʵʭʵʜ 7 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʥʳ 

ʜʫʥʜʘʞ ʘʯʘʘʣʘʣ 3.5 ʄɺʪ (3 ɻʢʘʣ/ʮ) ʙʫʶʫ 50%, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʥʳ ʜʫʥʜʘʞ 

ʘʯʘʘʣʘʣ 2.9 ʄɺʪ (2.5 ɻʢʘʣ/ʮ) ʙʫʶʫ 69%, ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʘʣʜʘʭ ʜʫʣʘʘʥ 12-22%, 

ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 2.2-7.8%, ʭʠʤʠʡʥ  ʜʫʪʫʫ 

ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 1%, ʦʨʯʠʥʜ ʘʣʜʘʭ ʜʫʣʘʘʥ 2-4%, ʥʠʡʪ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 24-34%, ʟʫʫʭʥʳ ɸתʂ 66-80%, ʥװװʨʩʥʠʡ ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

698.4-1174.54 ʢʛ/ʮ ʜʫʥʜʞʘʘʨ 893.9 ʢʛ/ʮ ʙʘʡʩʘʥ ʙʘʡʥʘ. ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ ʟʫʫʭʥʫʫʜʳʥ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʫʥʜʞʘʘʨ 27.5%, ɸתʂ ʥʴ 72.5% ʙʫʶʫ ʪᴇʩʣʠʡʥ ʫʪʛʘʘʩ 5.7-7.5%-

ʠʘʨ ʙʘʛʘ ʙʘʡʥʘ.  

ʆʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʭʫʫʯʠʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʘʣʘʘʣʪʳʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 14.003 ɻʢʘʣ/ʮ (16.285 ʄɺʪ), 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ 1.0 ɻʢʘʣ/ʮ (1.163 ʄɺʪ), ʥʠʡʪ 15.003 ɻʢʘʣ/ʮ 

(17.45 ʄɺʪ) ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʜʘʛʫʫ ʦʡʨʳʥ װʝʜ ʙʫʶʫ 1-ʨ ɻ ʵʣʞʠʜ 

ʥʵʤʵʛʜʵʭ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʪʦʦʮʚʦʣ ʭʘʣʘʘʣʪʳʥ ʜʫʣʘʘʥʳ ʪʦʦʮʦʦʪ 

ʘʯʘʘʣʘʣ Qʭ=6.657 ɻʢʘʣ/ʮʘʛ (7.742 ʄɺʪ), ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ 1.3 
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ɻʢʘʣ/ʮ (1.512 ʄɺʪ) ʙʘʡʥʘ. ʊᴇʣᴇʚʣᴇʣʪʠʡʥ 2-ʨ ʵʵʣʞʠʜ 4.35 ɻʢʘʣ/ʮʘʛ (5.055 ʄɺʪ) 

ʙʘʡʛʘʘ ʪʫʣ ʵʭʥʠʡ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʥʠʡʣʙʵʨ ʘʯʘʘʣʘʣ 

22.959 ɻʢʘʣ/ʮ (26.7 ʄɺʪ) ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. ɼʘʨʘʘʛʠʡʥ 2-ʨ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʥʠʡʣʙʵʨ ʘʯʘʘʣʘʣ 27.31 ɻʢʘʣ/ʮʘʛ (31.756 ʄɺʪ) ʙʦʣʥʦ. 

ʀʡʤʜ ʮʘʘʰʜʘʘ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʦʜʦʦʛʠʡʥ ʙʦʣʦʥ ʰʠʥʵʵʨ ʥʵʤʵʛʜʵʭ 

ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʵʵʨ ʥʘʡʜʚʘʨʪʘʡ, ʪʘʩʨʘʣʪʛװʡ ʭʘʥʛʘʭʳʥ ʪʫʣʜ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ ʦʡʨʳʥ װʝʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛ ᴇʥʜᴇʨʪʵʡ ʟʫʫʭ, ʪʫʩʣʘʭ 

ʪʦʥʦʛʣʦʣʫʫʜʘʘʨ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ᴇʨʛᴇʪʛᴇʥ ʰʠʥʵʯʣʵʭ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʙʘʡʥʘ.  
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II. ʊᴆʉᴆʃ ʍʕʈʕɻɾʀʍ ɻɸɿʈʓʅ ʊʆɻʊʆʎ, ʎɸɻ ʋʋʈʓʅ ʊᴆʃᴆɺ 

2.1. ʐɸʈʓʅ ɻʆʃ ʉʋʄʓʅ ʎɸɻ ʋʋʈʓʅ ʊᴆʃᴆɺ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʥʴ ʊᴇʚ ɸʟʠʡʥ ʵʭ ʛʘʟʨʳʥ ʵʨʩ ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣʪʘʡ, ᴇʚᴇʣʜᴇᴇ 

ʭװʡʪʵʥ, ʟʫʥʳ ʫʣʠʨʘʣʜ ʥʵʣʵʵʜ ʭʘʣʫʫʥ ʙʘʡʜʘʛ. ɼʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 900-1300 ʤ 

ᴇʨʛᴇʛʜʩᴇʥ. ɻʘʟʘʨ ʭᴇʜʣᴇʣʠʡʥ ʵʨʯʠʤ 7 ʙʘʣʣ. ʉʫʤʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʥʴ ʫʫʣ, ʛװʚʵʵ 

ʪʦʣʛʦʜ ʙװʭʠʡ ʭʘʥʛʘʡʥ ʙװʩʵʜ ʙʘʛʪʜʘʛ. 

ʎʘʛ ʘʛʘʘʨʳʥ װʟװװʣʵʣʪװװʜʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪʦʜ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʐʘʘʟʛʘʡʪ 

ʩʪʘʥʮʳʥ ʩװװʣʠʡʥ 10 ʞʠʣʠʡʥ ʤʵʜʵʵʣʣʠʡʛ ʘʰʠʛʣʘʚ.  

ɸʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵ -0.6 ʭʵʤ ʙʘ ʭʘʤʛʠʡʥ 

ʭװʡʪʵʥ 1 ʜװʛʵʵʨ ʩʘʨʜ -27.60ʉ ʭʵʤ ʭװʨʜʵʛ.  

ʍϾʩʥʵʛʪ II.1. ʆʣʦʥ ʞʠʣʠʡʥ ʩʘʨʳʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ) 

ʆʥ, ʩʘʨ 1 2 3 4 5 6 7 8 9 10 11 12 
ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

2010 -26.5 -24.2 -12.2 -1.2 11.0 17.5 20.3 14.6 10.4 0.9 -8.5 -21.6 -1.6 

2011 -27.6 -16.5 -9.5 4.3 7.6 17.1 17.2 17.5 7.6 3.2 -11.0 -22.3 -1.0 

2012 -27.1 -21.6 -8.6 2.4 11.1 15.3 17.9 15.4 11.1 -0.1 -13.3 -26.7 -2.0 

2013 -24.1 -21.5 -7.2 1.4 11.0 15.4 17.7 15.6 8.2 0.7 -7.0 -18.3 -0.7 

2014 -19.7 -19.4 -4.9 6.1 8.0 15.0 18.2 15.9 8.4 1.6 -9.6 -20.3 -0.1 

2015 -20.3 -17.8 -7.8 4.3 9.4 16.5 21.5 18.3 9.9 1.4 -12.5 -17.8 0.4 

2016 -25.6 -18.0 -5.6 3.2 9.1 16.0 20.0 16.8 11.1 -3.6 -15.2 -18.0 -0.8 

2017 -23.3 -17.2 -5.8 4.5 11.7 18.6 20.7 16.3 9.6 -0.9 -11.4 -18.4 0.4 

2018 -24.5 -18.9 -4.1 4.4 12.1 17.8 17.7 17.4 7.9 2.1 -10.0 -21.8 0.0 

2019 -19.9 -19.1 -3.1 4.1 8.9 18.0 19.9 - - - - - - 

ʉʘʨʳʥ 

ʜʫʥʜʘʞ 
-23.9 -19.4 -6.9 3.4 10.0 16.7 19.1 16.4 9.3 0.6 -11.0 -20.6 -0.6 

ʋʣ ʭᴇʨʩʥʠʡ ʫʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʛװʥ ʪʫʭʘʡʥ ʦʨʯʥʳ ʪʘʣʙʘʡʥ ʙʘʡʨʰʠʣ, 

ʘʛʘʘʨʞʠʣʪʳʥ ʙװʩʠʡʥ ʟʫʟʘʘʥ, ʪװװʥʠʡ ʭᴇʨʩʥʠʡ ʣʠʪʦʣʦʛʠʡʥ ʙʦʣʦʦʜ ʤᴇʭʣᴇʛʠʡʥ 

ʙװʨʵʣʜʵʭװװʥʠʡ ᴇʚᴇʨʤᴇʮ ʰʠʥʞ ʪᴇʣᴇʚ, ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫʛʠʡʥ ʦʨʯʠʥ װʝʠʡʥ 

ʭʵʣʙʵʨʠʡʥ ʦʥʮʣʦʛ, ʭʦʪʛʦʨ ʛװʜʛʵʨʠʡʥ ʭʵʚ ʰʠʥʞʵʵʩ ʰʫʫʜ ʭʘʤʘʘʨʜʘʛ.  

ʋʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪ ʵʥʵ ʙװʩ ʥʫʪʘʛʪ ʰʘʚʘʨ, ʰʘʚʨʘʥʮʘʨʪ 1.6-2.0 ʤ, ʵʣʩ, 

ʵʣʩʵʥʮʵʨ ʟʦʥʭʠʣʩʦʥ ʫʣ ʭᴇʨʩᴇʥʜ 2.2 ʤ, ʪʦʤʦʦʭʦʥ ʭʵʤʭʜʵʩ ʤʘʪʝʨʠʘʣ ʘʛʫʫʣʩʘʥ 

ʥᴇʭʮᴇʣʜ 2.4-2.8 ʤ ʭװʨʜʵʛ.  

ʉʫʜʘʣʛʘʘʥʳ ʙװʩ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ ʷʚʫʫʣʩʘʥ ʮʵʚʜʛʠʡʥ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ 

 ʥʛʵʵʩ ʭʘʨʘʭʘʜ ʪʫʭʘʡʥ ʜʵʚʩʛʵʨ ʪʘʣʙʘʡʜ ʦʣʦʥ ʞʠʣʠʡʥ ʮʵʚʜʵʛʰʠʣ ʛʦʣʫʫʜʳʥװʨ ʜװ

ʭᴇʥʜʠʡʜ ʘʣʘʛ ʮʦʦʛ ʭʵʣʙʵʨʵʵʨ ʪʘʨʭʩʘʥ ʛʵʞ ʪʵʤʜʵʛʣʵʛʜʩʵʥ ʙʘʡʥʘ.  

ʊʫʭʘʡʥ ʩʫʜʘʣʛʘʘʥʳ ʙװʩ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʞʘʘʨ ʞʠʣʜ 

308.5 ʤʤ ʭʫʨ ʪʫʥʘʜʘʩ ʫʥʘʜʘʛ. ʕʥʵʭװװ ʞʠʣʜ ʫʥʘʞ ʙʫʡ ʥʠʡʪ ʭʫʨ ʪʫʥʘʜʘʩʥʳ 75.0-85 

ʦʨʯʠʤ ʭʫʚʴ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʞʠʣ ʙװʨʠʡʥ 6-9 ʜװʛʵʵʨ ʩʘʨʜ ʙʦʣʦʥ ʭʘʚʘʨ, ʥʘʤʨʳʥ 

ʫʣʠʨʘʣʜ ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ ʭʫʨ ʙʦʨʦʦʥʳ ʭʵʣʙʵʨʵʵʨ ʰʠʥʛʵʥ ʪᴇʣᴇʚ ʙʘʡʜʣʘʘʨ, ʭʘʨʠʥ 

 ʣʜʩʵʥ ʭʵʩʵʛ ʥʴ ᴇʚʣʠʡʥ ʩʘʨʫʫʜʘʜ ʭʘʪʫʫ ʪᴇʣᴇʚ ʙʘʡʜʣʘʘʨ ʫʥʘʜʘʛ. ᴆʚʣʠʡʥ ʫʣʠʨʘʣʜװ

ʙʠʡ ʙʦʣʜʦʛ ʮʘʩʘʥ ʙװʨʭװװʣ ʠʭʵʚʯʣʵʥ ʞʠʣ ʙװʨʠʡʥ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ ʩװװʣʯ, ʟʘʨʠʤʜʘʘ 

11 ʜװʛʵʵʨ ʩʘʨʳʥ ʵʭʵʵʨ ʪʦʛʪʦʞ, ʜʘʨʘʘ ʞʠʣʠʡʥ 3 ʜʫʛʘʘʨ ʩʘʨʳʥ 2-3 ʜʫʛʘʘʨ ʘʨʘʚ 

ʭʦʥʦʛʪ ʙװʨʵʥ ʭʘʡʣʜʘʛ.  
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ʊʫʩ ʩʪʘʥʮ ʙʘʡʨʣʘʭ ʭʵʩʛʠʡʥ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʩʘʣʭʠʥʳ 

ʜʫʥʜʘʞ ʭʫʨʜʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. /ɹʅʙɼ 23-01-09/ 

ʍϾʩʥʵʛʪ II.2. ɸʛʘʘʨʳʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ /ɹʅʙɼ 23-01-09/ 

ʍʫʛʘʮʘʘ, 
ʩʘʨ 

1 2 3 4 5 6 7 8 9 10 11 12 ɾʠʣ ᴇʚᴇʣ 

ɼʫʥʜʘʞ 
ʪʝʤʧʝʨʘʪʫʨ 

-24.1 -16.9 -6.4 3.0 11.5 17.7 18.1 17.1 10.1 1.1 -11.3 -19.3 0.0   

ʉʘʣʭʠʥʳ 
ʭʫʨʜ ʤ/ʩ 

1.4 1.6 2.7 4.0 3.9 2.9 2.3 2.1 2.4 2.2 2.0 1.7 2.4 1.6 

ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 2 ʜʫʛʘʘʨ ʙװʩʵʜ ʦʨʰʠʭ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ 

ʭװʡʪʵʥ 5 ʭʦʥʦʛʠʡʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ -35.7Áʉ, ʛʘʜʥʘ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ 

ʪʝʤʧʝʨʘʪʫʨ 9 ʜװʛʵʵʨ ʩʘʨʜ 10Áʩ-ʘʘʩ ʠʭ ʪʫʣ ʋʣʘʘʥʙʘʘʪʘʨ, ʍᴇʚʩʛᴇʣ, ɹʫʣʛʘʥ, ɼʘʨʭʘʥ-

ʋʫʣ, ʕʨʜʵʥʵʪ ʟʵʨʵʛ ʘʡʤʛʫʫʜʪʘʡ ʭʘʤʪ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ ʵʭʣʵʭ ʭʫʛʘʮʘʘ 09 ʜװʛʵʵʨ 

ʩʘʨʳʥ 15-ʥʳ ᴇʜʨᴇᴇʩ ʵʭʣʵʥ 05 ʜʫʛʘʘʨ ʩʘʨʳʥ 15-ʳʛ ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘʥʜ ʥʠʡʪ 243 

ʭʦʥʦʛ װʨʛʵʣʞʣʵʥ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʵʵʨ ʭʘʥʛʘʜʘʛ. 

ʍϾʩʥʵʛʪ II.3. ɻʘʜʥʘ ʘʛʘʘʨʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ, ʛʘʣʣʘʛʘʘʥʳ ʭʫʛʘʮʘʘ 

ʜ/ʜ ʉʫʤʳʥ ʥʵʨ 

ɻʘʜʥʘʭ ʘʛʘʘʨʳʥ ʪʦʦʮʦʦʥʳ 

ʪʝʤʧʝʨʘʪʫʨ, ÁC ʋʫʨ 

ʘʤʴʩʛʘʣʳʥ 

ʙװʩʠʡʥ 

ʜʫʛʘʘʨ 

ɻʘʣʣʘʛʘʘʥʳ ʭʫʛʘʮʘʘ 

ʕʭʣʵʭ 

ᴇʜᴇʨ 

ɼʫʫʩʘʭ 

ᴇʜᴇʨ 

 ʨʛʵʣʞת

ʣʵʭ 

ʭʦʥʦʛ 

ʭʘʤʛʠʡʥ ʭװʡʪʵʥ װʝʠʡʥ 

1 

ʭʦʥʦʛ 

5 

ʭʦʥʦʛ 
ʉʘʣʭʠʚʯ 

1 ɼʘʨʭʘʥ ʭʦʪ -36.1 -34.1 -26.7 II 22.IX 04.V 226 
2 ʆʨʭʦʥ -37.8 -35.3 -28 4 II 20.IX 03.V 225 
3 ʍʦʥʛʦʨ -39.3 -27.2 -27 7 II 18 IX 06.V 230 
4 ʐʘʨʳʥ ʛʦʣ -31.8 -35.7 -26.5 II 23.IX 03.V 222 

 

2.2. ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ʊɸʃɹɸʁʅ ʀʅɾɽʅɽʈ ɻɽʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸ  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ᴇʨʛᴇʪʛᴇʣʠʡʛ ʦʜʦʦ ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ ᴇᴇʨʠʡʥ ʵʟʵʤʰʣʠʡʥ 

ʪʘʣʙʘʡʜ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣ ʩʪʘʥʮʳʛ 1964 ʦʥʜ ʙʘʨʴʞ 

ʙʘʡʛʫʫʣʘʭʘʜ ʭʠʡʛʜʵʞ ʙʘʡʩʘʥ ʪʘʣʙʘʡʥ ʛʠʜʨʦʛʝʦʣʦʛʠ, ʠʥʞʝʥʝʨ-ʛʝʦʣʦʛʠʡʥ 

ʩʫʜʘʣʛʘʘ, ʰʠʥʞʠʣʛʵʵʥʠʡ ʤʘʪʝʨʠʘʣ ʦʣʜʦʦʛװʡ ʪʫʣ ʪʫʩ ʩʪʘʥʮʳʥ ʙʘʨʫʫʥ ʭʦʡʥʦ 

ʙʘʡʨʣʘʭ ʫʫʨʭʘʡʥ 1973 ʦʥʜ ʭʠʡʛʜʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʤʘʪʝʨʠʘʣʘʘʩ ʝʨᴇʥʭʠʡ 

ʤʵʜʵʵʣʣʠʡʛ ʊʕɿת-ʜ ʪʫʩʛʘʩʘʥ ʙʦʣʥʦ.  

ʊʘʣʙʘʡʥ ʙʘʡʨʰʠʣ, ʛʝʦʤʦʨʬʦʣʦʛʠ ʟװʡʥ ʪʦʛʪʦʮ, ʙʘ ʠʥʞʝʥʝʨ ʛʝʦʣʦʛʠʡʥ 

ʥᴇʭʮᴇʣ. 

ɸ. ɹʘʡʨʣʘʣ: ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʜʫʛʫʡ ʪᴇʤᴇʨ ʟʘʤʳʥ ʙʘʨʫʫʥ ʭʵʩʵʛʪ ʛʨʘʞʠʡʥ 

ʪʘʣʙʘʡʜ ʙʘʡʨʣʘʥʘ. ʊʘʣʙʘʡʥ ᴇʥʛᴇʥ ʭʵʩʵʛʪ ʥʴ ʤʘʰ ʠʭ ᴇᴇʨʯʣᴇʛʜᴇʞ ʵʚʜʵʨʩʵʥ ʥʴ 1 ʤ-

ʵʵʩ 2 ʤ ʭװʨʪʵʣ ʦʚʦʥ ʪʦʚʦʥ װװʩʛʵʩʵʥ ʙʘʡʥʘ.  

ɹ. ɻʝʦʤʦʨʬʦʣʦʛʠʡʥ ʟװʡ ʪʦʛʪʦʮ: ʉʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡ ʥʴ ʐʘʨʳʥ ʛʦʣʳʥ ʟװװʥ ʛʘʨ 

ʪʘʣʳʥ ʪʘʪʤʳʥ 1-ʨ ʜʵʥʞʠʡʥ ʪᴇʛʩʛᴇʣ 2-ʨ ʜʵʥʞʠʡʥ ʫʫʣʟʚʘʨ ʙʦʣʦʭ ʭʵʩʵʛ ʙᴇʛᴇᴇʜ, 

ʜᴇʨᴇʚʜᴇʛʯ ʛʘʣʘʚʳʥ ʭʫʨʜʘʩ ʵʥʵ ʭʵʩʵʛʪ 4 ʤ ʭװʨʪʵʣ ʟʫʟʘʘʥʪʘʡ ʙʘʡʞ ʙʦʣʦʭ ʶʤ.  
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ɺ. ʀʥʞʝʥʝʨ ʛʝʦʣʦʛʠʡʥ ʥᴇʭʮᴇʣ: ʊʘʣʙʘʡʥ ʠʥʞʝʥʝʨ-ʛʝʦʣʦʛʠʡʥ ʪʦʛʪʮʳʛ ʩʫʜʣʘʭʳʥ 

ʪʫʣʜ 2 ʮʦʦʥʦʛʠʡʛ 6,0 ʤʝʪʨ ʛװʥ ᴇʨᴇʤʜװװʣʞ ʭᴇʨʩʥʠʡ װʝ ʜʘʚʭʘʨʛʳʛ ʪʦʛʪʦʦʞ װʟʚʵʣ: 

ʋʨʛʘʤʣʳʥ װʥʜʵʩ ʙװʭʠʡ ᴇʨʛᴇʥ ʭᴇʨʩ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵʥʜ 0,3 ʤ ʭװʨʪʵʣ ʞʠʛʜ 

ʪʦʭʠʨʦʣʮʦʥʦ. ʋʨʛʘʤʣʳʥ װʥʜʵʩ ʙװʭʠʡ ᴇʥʛᴇʥ ʭᴇʨʩʥʠʡ ʜʘʨʘʘ ʪʦʦʩʦʨʭʦʛ ʵʣʩʵʥʮɻ ʨ 

ʭᴇʨʩ 0,6-1,8 ʤ ʛװʥ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ.  

ɼʵʵʨʭ ʭᴇʨʩʥʠʡ ʜʘʨʘʘʛʠʡʥ װʝ ʥʴ ʵʣʩʵʵʨ ʯʠʛʞʠʛʜʩʵʥ ʩʘʡʨʛʘʥʮʘʨ ʭᴇʨʩ 2,1 ʤ 

ʛװʥ ʭװʨʪʵʣ ʠʣʵʨʩʵʥ. ʉʘʡʨʛʘʥʮʘʨ ʭᴇʨʩʥʠʡ ʜʘʨʘʘ ʩʘʡʨʛʘʥʮʘʨ ʘʛʫʫʣʩʘʥ ʰʘʚʨʘʥʮʘʨ 

ʭᴇʨʩ 1,5 ʤ ʟʫʟʘʘʥʪʘʡ װʝʣʵʥ ʪʦʛʪʦʥʦ. װתʥʵʵʩ ʮʘʘʰ ʩʘʘʨʘʣ ᴇʥʛʠʡʥ ʰʘʚʘʨʣʘʛ ʭᴇʨʩ 

6,0 ʤ ʛװʥ ʭװʨʪʵʣ װʨʛʵʣʞʣʵʥ ʪʦʭʠʦʣʜʩʦʥ װʥʩʵʥ ʩʘʘʨʘʣ ᴇʥʛʠʡʥ ʰʘʚʘʨ ʭᴇʨʩ ʥʴ 

ʥװװʨʩʥʠʡ ʞʠʞʠʛ ʭʵʩʵʛ ʭʘʷʘ ʘʛʫʫʣʘʥ ʪʦʭʠʦʣʜʩʦʥ ʟʵʨʛʵʵʩ ʥʴ ʧʝʨʤʠʡʥ ʥʘʩʪʘʡ 

ʘʨʛʠʣʣʠʪ ʛʵʞ ʥʵʨʣʵʞ ʙʦʣʦʭ ʙʦʣʦʚʯ ʭʘʤ ʙʘʡʜʘʣ, ʪʦʦʩʦʨʭʦʛ ʭʵʩʛʠʡʥ ʘʛʫʫʣʛʘʘʨ ʥʴ 

ʰʘʚʘʨ ʭᴇʨʩᴇʥʜ ʦʨʫʫʣʘʥ ʘʚʯ װʟʩʵʥ.   

ʍᴇʨʩʥʠʡ ʬʠʟʠʢ-ʤʝʭʘʥʠʢ ʰʠʥʞ ʯʘʥʘʨ: 

ʍᴇʨʩʥʠʡ ʬʠʟʠʢ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʛ ʘʛʫʫʣʩʘʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ ʣʘʙʦʨʘʪʦʨʠʡʥ 

ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʞ ʛʘʨʛʘʩʥʳʛ ʭᴇʨʩ ʪʫʩ ʙװʨʜ ʥʴ ʘʚʯ װʟʚʵʣ.  

ɸ. ʊʦʦʩʦʨʭʦʛ ʵʣʩʵʥʮʵʨ ʭᴇʨʩ: ɹʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜᴇᴇ ʭʫʫʨʘʡ ʥʫʥʪʘʛ ʙʘʡʜʣʘʘʨ 

ʪʦʭʠʦʣʜʩʦʥ ʫʯʠʨ ʤᴇʭʣᴇʛ ʙװʪʵʮ, ʫʷʥ ʥʘʣʘʨʭʘʡʥ ʯʘʥʘʨʘʘʩ ʙʫʩʘʜ װʟװװʣʵʣʪװװʜʠʡʛ 

ʪʦʜʦʨʭʦʡʣʞ ʯʘʜʘʘʛװʡ. ʍʘʨʠʥ 0,1 ʤʤ-ʵʵʩ ʙʘʛʘ ʭʵʩʛʠʡʥ ʘʛʫʫʣʛʳʛ װʟʵʭʵʜ 30%-ʘʘʩ ʠʭ 

ʙʘʡʛʘʘ ʥʴ ʫʛ ʭᴇʨʩʥʠʡ ʭʘʤ ʙʘʡʜʘʣ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣᴇᴇʩᴇᴇ ʭᴇʣʜᴇʭʜᴇᴇ ʦʚʦʡʣʪ 

 .ʩʛʵʭ ʥʵʛ ʦʥʮʣʦʛ ʰʠʥʞ ʥʴ ʙʦʣʥʦװװ

ɹ. ʕʣʩʵʵʨ ʯʠʛʞʠʛʜʩʵʥ ʩʘʡʨʛʘʥʮʘʨ ʭᴇʨʩ: 1,1 ʤ ʭװʨʪʵʣ ʟʫʟʘʘʥʪʘʡ ʪʦʭʠʦʣʜʦʥʦ. ʋʛ 

ʭᴇʨʩʥʠʡ ʙʘʡʛʘʣʠʡʥ ʯʠʡʛ 5,5%, ʭʫʚʠʡʥ ʞʠʥ 2,77 ʛ/ʩʤ3, ʵʟʣʵʭװװʥʠʡ ʞʠʥ ʥʴ ʭʫʫʨʘʡ 

ʥᴇʭʮᴇʣʜᴇᴇ 1,9 ʛ/ʩʤ3, ʙʘʡʛʘʣʠʡʥ ʪʘʰʠʣʪʳʥ ᴇʥʮᴇʛ ʭʫʫʨʘʡ ʥᴇʭʮᴇʣʜᴇᴇ 410, ʫʩʘʥʜ 300 

ʙʦʣʥʦ. 

ɺ. ʉʘʡʨʛʘʥʮʘʨ ʘʛʫʫʣʩʘʥ ʰʘʚʨʘʥʮʘʨ ʭᴇʨʩ: ʉʘʡʨʛʘʥʮʘʨ ʘʛʫʫʣʩʘʥ ʰʘʚʨʘʥʮʘʨ 

ʭᴇʨʩʥʠʡ ʬʠʟʠʢ ʰʠʥʞ ʯʘʥʘʨʳʛ 2,3 ʤ ʙʘ 3,0 ʤ-ʵʵʩ ʘʚʩʘʥ ʜʵʵʞװװʜʠʡʛ ʜʫʥʜʞʘʘʨ 

ʪʦʦʮʦʦʣʙʦʣ: 

ɹʘʡʛʘʣʠʡʥ ʯʠʡʛʰʠʣ - 14,1%; ʫʷʥ ʥʘʣʘʨʭʘʡ ʠʤʨʵʣʪʠʡʥ ʭʷʟʛʘʘʨ - 17,2%; ʫʷʥ 

ʥʘʣʘʨʭʘʡʥ ʪʦʦ ï 12,3; ʭʫʚʠʡʥ ʞʠʥ ï 2,77 ʛ/ʩʤ3 ʵʟʣʵʭװװʥʠʡ ʞʠʥ 2,12 ʛ/ʩʤ3 ʩװʚʰʣʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʛ ï 0,494; ʭʘʤ ʙʘʡʜʘʣʪʘʡ ʙʘʡʥʘ. ʏʠʡʛʣʵʛʠʡʥ ʟʵʨʵʛ 0,83 ʙʘʡʛʘʘ 

ʫʯʠʨ ʩʫʫʣʪʳʥ ʟʵʨʵʛ ʙʦʜʦʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʶʤ.  

ɻ. ʐʘʚʘʨ ʭᴇʨʩ: ʐʘʚʘʨ ʭᴇʨʩʥʠʡ ʙʘʡʛʘʣʠʡʥ ʯʠʡʛʰʠʣ 24,2% ʫʷʥ ʥʘʣʘʨʭʘʡʥ ʜʦʦʜ 

ʭʷʟʛʘʘʨ 20,7%, ʭʫʚʠʡʥ ʞʠʥ ï 2,67 ʛ/ʩʤ3 , ʵʟʣʵʭװװʥʠʡ ʞʠʥ ï 2,13 ʛ/ʩʤ3 ʩװʚʰʣʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ï 0,561; ʯʠʡʛʣʵʛʠʡʥ ʟʵʨʵʛ ʥʴ 1,1; ʭʘʤ ʙʘʡʜʘʣ ʥʴ ʭʘʛʘʩ ʭʘʪʫʫ ʙʦʣʥʦ.  

ɼ. ʎʵʚʜʵʛ ʭᴇʨʩ: ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡ ʥʴ ʄʦʥʛʦʣ ʦʨʥʳ ʮʵʚʜʵʛ ʯʫʣʫʫʣʛʠʡʥ 

ʤʫʞʣʘʣʘʘʨ (ʜ/ʵ ʅ. ʃʦʥʞʜʳʥ) ʙʵʛ ʘʣʘʛ ʮʦʦʛ ʪʘʨʭʤʘʣ ʤʫʞʠʜ ʙʘʛʪʘʭ ʶʤ. ɸʛʫʫʣʘʭʳʥ 

ʫʣ ʭᴇʨʩʥʠʡ ʩʫʜʘʣʛʘʘʥʳ װʝʜ ʐʘʨʳʥ ʛʦʣʳʥ ʟװװʥ ʛʘʨ ʪʘʣʳʥ 1, 2-ʨ ʜʵʥʞʠʡʥ ʟʘʘʛ 

/ʎʦʦʥʦʛ ˉ 1-ʜ/ ʭʵʩʵʛʪ 4,1 ʤ-ʵʵʩ ʮʵʚʜʵʛʪ ʯʫʣʫʫʣʘʛ ʠʣʵʨʩʵʥ.  
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ʀʥʞʝʥʝʨ-ʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʛʥɻʣʪ: 

a. ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥʵʛʜʩʵʥ ʘʛʫʫʣʘʭʳʥ ʙʘʨʠʣʛʳʥ ʪʘʣʙʘʡʜ ʠʥʞʝʥʝʨ 

ʛʝʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘ ʭʠʡʞ װʟʵʭʵʜ ʭᴇʨʩʥʠʡ 3 ï ʛʦʣʣʦʭ װʝ ʪʦʭʠʦʣʜʦʥʦ.  

b. ɹʘʨʠʣʛʳʥ ʩʫʫʨʠʡʥ ʪʦʦʮʦʦʥʜ ʟʦʨʠʫʣʘʥ ʭᴇʨʩ ʪʫʩ ʙװʨʠʡʥ ʭװʣʯʠʭ ʘʯʘʘʣʣʳʛ 

ʥʦʨʤʯʣʦʭ ʰʠʥʞװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʙʦʣ: 

ɸ. ʕʣʩʵʵʨ ʯʠʛʞʠʛʜʩʵʥ ʩʘʡʨʛʘʥʮʘʨ ʭᴇʨʩ ʟʫʫʨʘʣʜʤʘʣʳʥ ʭװʯ ʉ=0,3 ʢʛ/ʩʤ2  

ɼʦʪʦʦʜ װʨʵʣʪʠʡʥ ᴇʥʮᴇʛ ◖=400 

ʍʵʚ ʛʘʞʣʳʥ ʤʦʜʫʣʴ ɽ=500 ʢʛ/ʩʤ2 

ɹ. ʉʘʡʨʛʘʥʮʘʨ ʘʛʫʫʣʩʘʥ ʰʘʚʨʘʥʮʘʨ ʭᴇʨʩᴇʥʜ ʉ=0,5 ʢʛ/ʩʤ2, ◖=220, ɽ=500 

ʢʛ/ʩʤ2, Jʦʙ= 2,12 ʢʛ/ʩʤ2 

ɺ. ʐʘʚʘʨ ʭᴇʨʩᴇʥʜ: ʉ=0,68 ʢʛ/ʩʤ2, ◖=200, ɽ=280 ʢʛ/ʩʤ2, Jʦʙ= 2,13 ʢʛ/ʩʤ2 

c. ʕʣʩʵʵʨ ʯʠʛʞʠʛʜʩʵʥ ʩʘʡʭʘʨ ʭᴇʨʩ ʥʴ ʦʚʦʡʭ ʰʠʥʞ ʯʘʥʘʨʛװʡ ʙʘ ʭʘʨʠʥ ʩʘʡʨʛʘʥʮʘʨ 

ʘʛʫʫʣʩʘʥ ʰʘʚʨʘʥʮʘʨ ʭᴇʨʩʥʠʡ ʫʩʥʳ ʪװʚʰʥʠʡ ʙʘʡʨʰʠʣ ʭʘʤʪ ʙʘʡʜʣʳʛ 

ʭʘʨʛʘʣʟʘʞ, ʟᴇʚʭᴇʥ 0,1 ʤʤ-ʵʵʩ ʙʘʛʘ ʤᴇʭʣᴇʛʠʡʥ ʘʛʫʫʣʛʘʘʩ ʥʴ ʭʘʤʘʘʨʘʥ 

ʣʘʚʰʨʘʭ ʦʚʦʡʣʪʪʦʡ / ʫʩʣʦʚʥʦʧʫʯʠʥʠʩʪʥʳʡ/  ʭᴇʨʩᴇʥʜ ʪʦʦʮʦʞ ʙʦʣʥʦ. 

d. ʊʘʣʙʘʡʥ ʭʵʩʵʛʪ /912,10 ʮʵʛʵʵʩ/ ʭᴇʨʩʥʠʡ ʫʩ 6,0 ʤ ʭװʨʪʵʣ ʛװʥʜ /1973 ʦʥʳ 7-ʨ 

ʩʘʨʳʥ 9-ʥʠʡ ʙʘʡʜʣʘʘʨ /ʪʦʜʦʨʭʦʡʣʦʦʛװʡ/  

e. ʋʣʠʨʣʳʥ ʭᴇʣʜᴇʣʪʠʡʥ ʭʵʩʵʛʪ /ʮʦʦʥʦʛ ˉ1-ʜ/ ʮʵʚʜʵʛʪ ʯʫʣʫʫʣʘʛ 4,1 ʤ ïɻ ʵʩ 

ʠʣʵʨʩʵʥ.  

f. ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡ ʥʴ ʛʘʟʘʨ ʭᴇʣʜᴇʣʪʠʡʥ 7 ʙʘʣʣʳʥ ʙװʩʵʜ ʭʘʤʘʘʨʥʘ.  
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III. ɼɸʈʍɸʅ-ʋʋʃ ɸʁʄɻʀʁʅ ʐɸʈʓʅ ɻʆʃ ʉʋʄʓʅ ɼʋʃɸɸʅʓ 

ʉʊɸʅʎʓʅ ʊʆʅʆɻʃʆʃʋʋɼʓʅ ᴆʅᴆᴆɻʀʁʅ ɹɸʁɼɸʃ 

3.1. ɼʋʃɸɸʅ ʐɸʈʓʅ ɻʆʃ ʊᴆʍʂ-ʀʁʅ ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ᴆʅᴆᴆɻʀʁʅ 

ɹɸʁɼɸʃ 

ɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣ ʊᴆʍʂ ʘʥʭ 1964 ʦʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʋʫʨʳʥ ʟʫʫʭʥʳ 

ʮʝʭ ʭʵʣʙʵʨʵʵʨ ʘʥʭʥʳ ʩʫʫʨʴ ʥʴ ʪʘʚʠʛʜʩʘʥ ʙᴇʛᴇᴇʜ 2003 ʦʥʦʦʩ ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʤʯʠʪ 

ʫʣʩʳʥ װʡʣʜʚʵʨʠʡʥ ʛʘʟʘʨ, 2005 ʦʥʦʦʩ ʦʨʦʥ ʥʫʪʛʠʡʥ ᴇʤʯʠʪ ʭʫʚʴʮʘʘʪ ʢʦʤʧʘʥʠ, 2009 

ʦʥʜ ɿʘʩʛʠʡʥ ʛʘʟʨʳʥ ʰʠʡʜʚʵʨʵʵʨ 100 ʪᴇʛʨᴇʛʠʡʥ ʥʵʨʣʵʩʵʥ װʥʵ ʙװʭʠʡ 2,3 ʪʵʨʙʫʤ 

ʪᴇʛʨᴇʛʠʡʥ ʭʫʚʴʮʘʘʪʘʡ, 6,5 ʪʵʨʙʫʤʳʥ ʜװʨʤʠʡʥ ʩʘʥʪʘʡ ʪᴇʨʠʡʥ ᴇʤʯʠʪ ʭʫʚʴʮʘʘʪ 

ʢʦʤʧʘʥʠʡʥ ʭʵʣʙʵʨʵʵʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʛʜʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ.  

ʋʫʨʭʘʡʥ ʭװʯʠʥ ʯʘʜʘʣ ᴇʩᴇʞ, ʭװʥ ʘʤ ʪᴇʚʣᴇʨᴇʥ ʩʫʫʨʴʰʠʭʳʥ ʭʵʨʵʵʨ 

ʙʘʨʠʣʛʘʞʠʣʪ ʥʵʤʵʛʜʵʞ, 1978 ʦʥʜ ʂɽ 10/14ʉ ʤʘʷʛʠʡʥ ʪʫʩ ʙװʨ ʥʴ ʮʘʛʪ  14 ʘʪʘ 

ʜʘʨʘʣʪʪʘʡ 10 ʪʥ ʫʫʨ װʡʣʜʚʵʨʣʵʭ ʭװʯʠʥ ʯʘʜʘʣ ʙװʭʠʡ 4 ʫʫʨʳʥ ʟʫʫʭʪʘʡʛʘʘʨ 

ʙʘʡʛʫʫʣʘʛʜʘʞ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʫʫʨʭʘʡ, ʫʫʨʭʘʡʯʜʳʥ ʩʫʫʨʠʥ ʪװװʥʠʡʛ ʜʘʛʘʩʘʥ 

ʪᴇʤᴇʨ ʟʘʤ, ʥʠʡʪʠʡʥ ʟʦʨʠʫʣʘʣʪʳʥ װʡʣʯʠʣʛʵʵʥʠʡ ʛʘʟʘʨ, ʥʠʡʛʵʤ ʘʭʫʡʥ  ʙʘʨʠʣʛʘ, 

ʙʘʡʛʫʫʣʘʤʞʫʫʜʳʛ ʜʫʣʘʘʥʘʘʨ ʭʘʥʛʘʭ ʙʦʣʩʦʥ ʙʘʡʥʘ. 1982, 1994 ʦʥʜ ʂɺʊʉ-20-

150/70 ʤʘʷʛʠʡʥ 3 ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʣ ʭʠʡʞ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣ ʥʴ 

88 ɻʢʘʣ/ʮ (102 ʄɺʪ) ʙʦʣʩʦʥ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ III.1. ʐʘʨʳʥ ʛʦʣ ʥr ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʨʠʣʛʳʥ ʝʨЊʥʭʠʡ ʙʘʡʜʘʣ 

2003 ʦʥʜ ʪʦʤʦʦʭʦʥ ʭʵʨʵʛʣʵʛʯ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡ ᴇᴇʨʠʡʥ ʙʠʝ ʜʘʘʩʘʥ 

ʭʘʣʘʘʣʪʳʥ ʟʫʫʭʪʘʡ ʙʦʣʩʦʥ ʪʫʣ ʩʫʤʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʜ ʟʦʨʠʫʣʘʥ 

ʋʣʩʳʥ ʪᴇʩʚʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ 2006 ʦʥʜ ʭʫʫʯʠʥ ʟʫʫʭʥʫʫʜʳʛ ʙʫʫʣʛʘʞ ɼɿʃ-

4,2-1,0-115/70 ɸIII ʤʘʷʛʠʡʥ 3 ʢʦʤ, ɼɿʃ-2,8-1,0-115/70 ɸIII ʤʘʷʛʠʡʥ 1 ʢʦʤ ʥʠʡʪ 13,2 

ɻʢʘʣ/ʮ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 4 ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʳʛ ʜʘʛʘʣʜʘʭ ʪʦʥʦʛ 
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ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʘʤʪ ʩʫʫʨʠʣʫʫʣʘʥ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʩʘʥ ʙᴇʛᴇᴇʜ 2013-2014 ʦʥʜ 

ʤᴇʥ ʋʣʩʳʥ ʪᴇʩʚʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ  ᴇʨʛᴇʪʛᴇʣ ʰʠʥʵʯʣʵʣʪ ʭʠʡʞ 1, 4-ʨ ʟʫʫʭʳʛ 

ʩʦʣʴʞ  ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʣʳʛ 19,6 ʄɺʪ ʙʫʶʫ 16,8 ɻʢʘʣ/ʮ ʙʦʣʛʦʥ ʥʵʤʵʛʜװװʣʵʥ 

ʫʫʨʭʘʡ ʙʦʣʦʥ ʩʫʤʳʥ ʪᴇʚʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʵʵʨ ʭʘʥʛʘʥ 

ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʄᴇʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤʘʥʜ 6 ʜʫʛʘʘʨ ʩʫʨʛʫʫʣʠʡʥ ʭʘʨʴʷʘ ʙʠʝ ʜʘʘʩʘʥ 

ʞʠʞʠʛ ʫʫʨʳʥ ʟʫʫʭ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ III.2. ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʩʭʝʤ 

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʣʪ ʭʘʨʴʮʘʥʛʫʡ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʥʘ. ñʐʘʨʳʥ ʛʦʣò ʍʂ-ʠʡʛ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʵʵʨ 2016 ʦʥʦʦʩ ʭʘʥʛʘʭ 

ʙʦʣʩʥʦʦʨ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣ ʥʵʤʵʛʜʞʵʵ. ɼʘʤʞʫʫʣʘʭ ʰʫʛʘʤʳʥ 

ʰʠʥʵʯʣʵʣʠʡʥ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʜʫʣʘʘʥʳ ʪʦʦʣʫʫʨ 

ʩʫʫʨʠʣʫʫʣʩʥʘʘʨ װʡʣʜʚʵʨʣʵʩʵʥ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʵʵ ʪʦʦʣʫʫʨʘʘʨ ʪʦʦʮʦʞ 

ʵʭʵʣʞʵʵ. ɿʫʥʳ ʛʦʨʠʤ ʘʞʠʣʣʘʛʘʘʥʜ 2017 ʦʥʦʦʩ  ʵʭʣʵʥ 1 ʟʫʫʭ ʛʘʣʣʘʥ ʦʨʦʥ ʩʫʫʮʥʳ 

ʭʵʨɻʛʣʵʛʯʜʠʡʛ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʘʘʨ ʭʘʥʛʘʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. װתʥʪʵʡ 

ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʥװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪ 

ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʥʵʤʵʛʜʩʵʥ ʙʘʡʥʘ. 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʩװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

 .ʣʵʚװװʟװ ʩʥʵʛʪʵʜװʜʠʡʛ ʜʘʨʘʘʭ ʭװװʣʵʣʪװװʟװ

 

 

 

 



30 
 

 

ʍϾʩʥʵʛʪ III.1. ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ϾʟϾϾʣʵʣʪ  

 
ˉ 

 ʜװװʣʵʣʪװװʟת
ʍʵʤʞʠʭ 
ʥʵʛʞ 

2015 2016 2017 2018 2019 ʦʥ 

1. ɼʫʣʘʘʥ װʡʣʜʚʵʨʣʵʣ, ʪװʛʵʵʣʪ 
1 ɾʠʣʜ װʡʣʜʚʵʨʣʵʭ ʜʫʣʘʘʥ ɻʢʘʣ/ʞ 36655.1 41294.6 39775.3 37667.1 38269.2 

2 
ɼʦʪʦʦʜ ʭʵʨʵʛʮʵʵʥʠʡ 

ʜʫʣʘʘʥ 
ɻʢʘʣ/ʞ 2911.8 3220 2884.5 3220 3220 

3 ʊװʛʵʵʩʵʥ ʜʫʣʘʘʥ ɻʢʘʣ/ʞ 33743.3 38074.6 36890.8 34447.1 35049.2 

4 ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ  ɸתʂ  % 73.6 74.0 71.5 63.7 68.9 

5 ɸʞʠʣʣʘʛʩʜʳʥ ʪʦʦ ʪʦʦ 119 119 117 117 115 

6 
ɹʦʜʠʪ ʥװװʨʩʥʠʡ 

ʟʘʨʮʫʫʣʘʣʪ 
ʪ/ʞ 11889.2 13534.1 13180.9 14265 13446 

7 ʅװװʨʩʥʠʡ ʠʣʯʣʵʛ ʢʢʘʣ/ʢʛ 3854.7 3800 3912 3790 3783 

8 
ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʭʵʨʵʛʣʵʵ 
ʢɺʪ 1 917092,1 2 097793,5 2 117731 2266424 2316179 

9 
 ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 
ʢɺʪ/ɻʢʘʣ 52.3 50.8 53.24 60.17 60.52 

10 ʉװʣʞʵʵʥʠʡ ʥʵʤʵʣʪ ʫʩ ʤʷʥ.ʤ3 29900 28384 25159 26103 23780 

11 

ʅʠʡʪ ʭʘʣʘʘʭ ʵʟʣʵʭװװʥ ʤʷʥ.ʤ3 587087 620335 631275 653159 676991 

 :ʥʵʵʩװת

ʪᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 

ɸʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʘ 

ʤʷʥ.ʤ3 

ʤʷʥ.ʤ3 

389802 

197285 

410980 

209355 

419134 

212141 

421020 

232139 

446750 

230241 

12 ʪʘʣʙʘʡʛʘʘʨ ʤʷʥ.ʤ2 232760 241152 253003 252960 280610 

 ʜװװʣʵʣʪװװʟװ ʥʵ, ʪʘʨʠʬ, ʥʵʛʞʠʡʥת .2

1 
ɼʕʍ-ʥʠʡ װʥʵ (1 ʩʘʨʜ), 

ʪᴇʩᴇʚʪ ʙʘʡʛʫʫʣʣʘʛʘ 
ʤ3/ʩʘʨ 1700 1700 1700 1700 1870 

2 ɸʞ ʘʭʫʡ ʥʵʛʞ ʤ3/ʩʘʨ 1700 1700 1700 1700 1700 

3 ɸʡʣ ᴇʨʭ ʤ2/ʩʘʨ 480 480 576 576 576 

4 ʅװװʨʩʥʠʡ װʥʵ  ʪᴇʛ/ʪʥ 30000 36500 38500 38500 40500 

ʉʪʘʥʮʳʥ ʩװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʪʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʵʵʩ 2019 ʦʥrʛ 

2016 ʦʥʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ 3025.4 ɻʢʘʣ, ʪװʛʵʵʩʵʥ 

ʜʫʣʘʘʥ 3025.4 ɻʢʘʣ-ʘʘʨ,  ʙʦʜʠʪ ʥװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪ  88.1 ʪʦʥʥʦʦʨ ʪʫʩ ʪʫʩ 

ʙʘʛʘʩʘʞ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ 288.4 ʤʷʥ.ʢɺʪ.ʮ- ʘʘʨ ᴇʩʩᴇʥ ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʥʠʡʪʠʡʥ ʟʦʨʠʫʣʘʣʪʪʘʡ 5 ʜʘʚʭʘʨ 15, 2 ʜʘʚʭʘʨ 33 ʦʨʦʥ 

ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ, 16 ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ, 13 ʪᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ, 14 ʭʫʜʘʣʜʘʘ, 

ʥʠʡʛʵʤ ʘʭʫʡʥ ʙʘʨʠʣʛʘ ʟʵʨʵʛ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʮʵʚʵʨ ʫʩ, ʜʫʣʘʘʥʘʘʨ ʭʘʥʛʘʞ, ʙʦʭʠʨ 

ʫʩʳʛ ʪʘʪʘʥ ʟʘʡʣʫʫʣʘʭ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ. ɼʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʪʦʦʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚ. 
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ʍϾʩʥʵʛʪ III.2. ɼʫʣʘʘʥʳ ʵʨʯʠʤ ʭϾʯ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʪʦʦ 

  ʜ ʥʵʛʞ 2015 2016 2017 2018 2019װװʣʵʣʪװװʟת ˉ

1 ʊᴇʩʚʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ  h 11 11 11 11 12 

2 ɸʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʘ  h 78 80 82 81 85 

3 ɸʡʣ ᴇʨʭ  h 1047 1049 1051 1052 1090 

4 ɻʨʘʞ  h 3 3 3 3 5 

5 ʇʦʜʚʘʣ  h 2 4 4 4 4 

6 ɹװʛʜ  h 1141 1147 1151 1151 1196 

ʊʫʩ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ ɸתʂ-ʠʡʛ 80% ʛʵʞ װʟʵʭʵʜ  ʭװʯʠʥ ʯʘʜʘʣ ʥʴ 13.8 ɻʢʘʣ ʙʫʶʫ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʘʯʘʘʣʣʘʘʩ ʙʘʛʘʜʘʭʘʘʨ ʙʘʡʛʘʘʛ 2018 ʦʥʜ ʭʠʡʩʵʥ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʘʫʜʠʪʳʥ ʪʘʡʣʘʥʜ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ III.3. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʨʠʣʛʘ, ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʧʣʘʥ. 

1) ʊϾʣʰʥʠʡ ʙʫʥʢʝʨʠʡʥ ʟʘʘʣ; 2) ʐʘʪʥʳ ʭʵʩʵʛ; 3) 220-ʨ ʢʦʥʚʝʡʨʠʡʥ ʭʵʩʵʛ; 4) ɿʫʫʭʥʳ ʟʘʘʣ; 

5) ʋʜʠʨʜʣʘʛʳʥ ЊʨЊЊ; 6) ɸʛʫʫʣʘʭ; 7) ɿʫʫʭʥʳ ʟʘʘʣ;. 

3.2. ʐɸʈʓʅ ɻʆʃ ʉʋʄʓʅ ɼʋʃɸɸʅ, ʋʉ ɼɸʄɾʋʋʃɸʍ ʊתɻʕʕʍ ʉתʃɾʕʕʅʀʁ 

ʐʋɻɸʄ ʍʆʆʃʆʁʅ ʉʋɼɸʃɻɸɸ  

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʰʫʛʘʤ ʩװʣʞʵʵ ʥʴ ʥʠʡʪ 9.1 ʢʤ ʭʦʩ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ, 

ʪװʛʵʵʭ ʰʫʛʘʤ, 18.5 ʢʤ ʮʵʚʵʨ ʫʩ ʜʘʤʞʫʫʣʘʭ, ʪװʛʵʵʭ ʰʫʛʘʤ, 12.4 ʢʤ ʙʦʭʠʨ ʫʩ 

ʮʫʛʣʫʫʣʘʭ ʰʘʭʘʭ ʰʫʛʘʤʘʘʩ ʙװʨʜʵʞ ʙʘʡʥʘ. װתʥʠʡ ʜʦʪʦʨ: 

ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʳʥ ʫʨʪ   2,2 ʭʦʩ ʢʤ; 

ɼʫʣʘʘʥ ʪװʛʵʵʭ ʰʫʛʘʤʳʥ ʫʨʪ     5.3 ʭʦʩ ʢʤ; 

ʎʵʚʵʨ ʫʩ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʳʥ ʫʨʪ   5,8 ʭʦʩ ʢʤ; 

ʎʵʚʵʨ ʫʩ ʪװʛʵʵʭ ʰʫʛʘʤʳʥ ʫʨʪ               6.9 ʢʤ;  

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ ʪװʛʵʵʭ                                  3,4 ʭʦʩ ʢʤ 

ɹʦʭʠʨ ʫʩ ʮʫʛʣʫʫʣʘʭ ʰʫʛʘʤʳʥ ʫʨʪ   10,7 ʢʤ; 

ɹʦʭʠʨ ʫʩ ʪʘʪʘʥ ʟʘʡʣʫʫʣʘʭ ʰʫʛʘʤʳʥ ʫʨʪ                  1,3 ʭʦʩ ʢʤ; 
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ʍϾʩʥʵʛʪ III.3. ɼʫʣʘʘʥʳ ʩϾʣʞʵʵ ʙʘ ʮʵʚʵʨ ʫʩʥʳ ʰʫʛʘʤʳʥ ЊʥЊЊʛʠʡʥ ʙʘʡʜʘʣ 

ʜ/
ʜ 

ʍʫʜʛʠʡʥ ʜʫʛʘʘʨ 

ʐʫʛʘʤ ʭʦʦʣʦʡʥ 
ʜʠʘʤʝʪʨ 

ʐʫʛʘʤ 
ʭʦʦʣʦʡʥ 
ʭʵʤʞʵʵ 
/ʤ/ 

ʅʘʩʞʠʣ
ʪ /ʞʠʣ/ 

ʐʠʥʵʯʠʣʩʵʥ 
ʙʘʡʜʘʣ 

ɼʫʣʘʘʥ ʎʵʚʵʨ ʫʩ 

ʍʫʫʯʠʥ ʪʦʩʛʦʥ 

1  ʎʊʇ-ʵʵʩ 11-ʨ ʭʫʜʘʛ   ʬ200   ʬ200  50 54  1964 ʦʥ  

2  11-12 ʭװʨʪʵʣ   ʬ100   ʬ100  120 15  2003 ʦʥ  

3  12-13 ʭװʨʪʵʣ   ʬ100   ʬ100  80 54/9   1964/2009 ʦʥ  

4  13-14 ʭװʨʪʵʣ   ʬ80   ʬ100  41 54/9   1964/2009 ʦʥ  

5  14-15 ʭװʨʪʵʣ   ʬ80   ʬ100  39 6  2012 ʦʥ  

6  15-16 ʭװʨʪʵʣ   ʬ80   ʬ100  32 6  2012 ʦʥ  

7  11-17 ʭװʨʪʵʣ   ʬ200   ʬ150  20 2  2016 ʦʥ  

8  17-18 ʭװʨʪʵʣ   ʬ150   ʬ150  80 54  1964 ʦʥ  

9  18-26 ʭװʨʪʵʣ   ʬ150   ʬ100  184 54  1964 ʦʥ  

10  26-27 ʭװʨʪʵʣ   ʬ80   ʬ100  42 5  2013 ʦʥ  

11  27-28 ʭװʨʪʵʣ   ʬ50   ʬ50  42 5  2013 ʦʥ  

12  28-29 ʭװʨʪʵʣ   ʬ50   ʬ50  54 5  2013 ʦʥ  

13  29-30 ʭװʨʪʵʣ   ʬ50   ʬ50  40 5  2013 ʦʥ  

14  11-11.1 ʭװʨʪʵʣ   ʬ50   ʬ100  65  -   2018 ʦʥ  

15  11-32 ʭװʨʪʵʣ   ʬ200   ʬ200  118 54/2   1964/2016 ʦʥ  

16  32-33 ʭװʨʪʵʣ   ʬ200   ʬ200  64 54  1964 ʦʥ  

17  33-10 ʙʘʡʨ   ʬ50   ʬ50  66 5  2013 ʦʥ  

18  10-ʨ ʙʘʡʨʥʘʘʩ 34   ʬ50   ʬ50  32 5  2013 ʦʥ  

ʐʠʥʵ ʪʦʩʛʦʥ 

19  ʎʊʇ-ʵʵʩ 35-ʨ ʭʫʜʘʛ   ʬ200   ʬ200  90 54  1964 ʦʥ  

20  35-36 ʭװʨʪʵʣ   ʬ200   ʬ200  150 54  1964 ʦʥ  

21  36-38 ʭװʨʪʵʣ   ʬ150   ʬ200  94.5 15  2003 ʦʥ  

22  38-39 ʭװʨʪʵʣ   ʬ150   ʬ200  52 1  2017 ʦʥ  

23  39-42 ʭװʨʪʵʣ   ʬ125   ʬ200  69 1  2017 ʦʥ  

24  42-43 ʭװʨʪʵʣ   ʬ100   ʬ150  27.6 6  2012 ʦʥ  

25  43-44 ʭװʨʪʵʣ   ʬ80   ʬ150  50.9 7  2011 ʦʥ  

26  38-45 ʭװʨʪʵʣ   ʬ125   ʬ200  63 15  2003 ʦʥ  

27  45-46 ʭװʨʪʵʣ   ʬ125   ʬ200  65.1 15  2003 ʦʥ  

28  52.1-53 ʭװʨʪʵʣ   ʬ50   ʬ50  100 6  2012 ʦʥ  

29  53-54 ʭװʨʪʵʣ   ʬ60   ʬ50  38 8  2010 ʦʥ  

30  54-55 ʭװʨʪʵʣ   ʬ60   ʬ50  42 8  2010 ʦʥ  

31  55-56 ʭװʨʪʵʣ   ʬ60   ʬ50  64 8  2010 ʦʥ  

32  56-57 ʭװʨʪʵʣ   ʬ60   ʬ50  72 8  2010 ʦʥ  

33  57-59 ʭװʨʪʵʣ   ʬ60   ʬ50  117 8  2010 ʦʥ  

34  59-60 ʭװʨʪʵʣ   ʬ60   ʬ50  38 8  2010 ʦʥ  

35  60-61 ʭװʨʪʵʣ   ʬ60   ʬ50  32 8  2010 ʦʥ  

36  35-63 ʭװʨʪʵʣ   ʬ150   ʬ150  135 54  1964 ʦʥ  

37  63-64 ʭװʨʪʵʣ   ʬ150   ʬ150  135 4  2014 ʦʥ  

38  64-66 ʭװʨʪʵʣ   ʬ150   ʬ150  100 4  2014 ʦʥ  

39  ɼʍ3-ʩ -3.1 ʭװʨʪʵʣ   ʬ50   ʬ50  182 35  1983 ʦʥ  

40  ɼʍ4-ʩ-ʛװʥʠʡ ʫʫʨʭʘʡ   ʬ100   ʬ80  1080 35  1983 ʦʥ  

41  ɼʍ7-7.1 ʭװʨʪʵʣ   ʬ100   ʬ100  41 35  1983 ʦʥ  

42  7.1-7.7 ʭװʨʪʵʣ  ʬ100 ʬ100 1280 35/1  1983/2017/2018  

43 ɼʉ-ʘʘʩ-ʎʊʇ ʭװʨʪʵʣ ʬ377 ʬ200 2200 1 2017 ʦʥ 
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ɿʫʨʘʛ III.4. ʉϾʣʞʵʵʥʠʡ ʥʘʩʦʩ 

 

ɿʫʨʘʛ III.5. ɼʫʣʘʘʥʳ ʩϾʣʞʵʵʥʠʡ ʠʣ ʰʫʛʘʤʳʥ ʭʵʩʵʛ. 

3.2.1. ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪᴇʚ 

2012 ʦʥʜ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪᴇʚʠʡʥ ʰʫʛʘʤ ʭʦʦʣʦʡ ʭʘʘʣʪ ʘʨʤʘʪʫʨ 

ʰʠʥʵʯʣʵʛʜʵʞ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ, ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩ 

ʰʠʥʵʵʨ ʫʛʩʨʘʛʜʩʘʥ ʙʘʡʥʘ.  2013 ʦʥʜ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪᴇʚʠʡʥ ʙʘʨʠʣʛʳʥ ʜʵʵʚʵʨ, 

ʮʦʥʭ ʩʦʣʠʭ, ʰʘʣ ʮʫʪʛʘʭ ʟʘʩʚʘʨʳʥ ʘʞʠʣ ʭʠʡʞ, 2015 ʦʥʜ ʰʠʥʵʵʨ ʫʩʥʳ ʪʦʦʣʫʫʨʳʥ 

ʣʘʙʦʨʘʪʦʨʠʡʥ ᴇʨᴇᴇʛ ʪʦʭʠʞʫʫʣʞʵʵ. 

ʍϾʩʥʵʛʪ III.4. ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪЊʚʠʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʙʦʣʦʥ ʪʦʥʦʛ ʪЊʭЊЊʨЊʤʞ 

ɼ/ʜ ʊʦʥʦʛʣʦʣʳʥ ʥʵʨ ʊʠʧ ʤʘʨʢ 
ɸʰʠʛʣʘʣʪʘʜ 
ʦʨʩʦʥ ʦʥ 

1 ʗʣʪʩʘʥ ʙʦʡʣʝʨ ɸʉ45/81 2012 

2 ɻʨʫʥʜʬʦʩ ʄɻ132ʩ2 2012 

3 ɹᴇʤʙᴇʣᴇʛ ʭʘʘʣʪ ʌ200/ʜʥ 16 2012 

4 ɹʘʨʠʣʛʘ  1983 

5 ʊʦʦʣʫʫʨ  ʌ200 2012 

6 ʍʦʛ ʰװװʛʯ ʌ200 2012 

7 ʍʦʛ ʰװװʛʯ ʌ300 2012 

8 ɹᴇʤʙᴇʣᴇʛ ʭʘʘʣʪ ʌ300 2012 
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ʍϾʩʥʵʛʪ III.5. ʐʫʛʘʤ ʭʦʦʣʦʡʥ ʩʫʜʘʣʛʘʘ 

ɼ/ʜ 
ʐʫʛʘʤʳʥ 
ʙʘʡʨʰʠʣ 

ɿʦʨʠʫʣʘʣʪ ɼʠʘʤʝʪʨ 

1 ɼɼʊ ɼʫʣʘʘʥʳ ʰʫʛʘʤ 
ʬ200 ʤʤ, ʬ300 
ʤʤ, ʬ150 ʤʤ 

2 ɼɼʊ ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʰʫʛʘʤ ʬ80 ʤʤ 

3 ɼɼʊ ʎʵʚʵʨ ʫʩ ʪװʛʵʵʭ  ʰʫʛʘʤ ʬ219 ʤʤ 

 

 

ɿʫʨʘʛ III.6. ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪЊʚʠʡʥ ʙʘʨʠʣʛʘ 

3.3. ʐɸʈʓʅ ɻʆʃ ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ תʅɼʉʕʅ ɹʆʃʆʅ ʊʋʉʃɸʍ 

ʊʆʅʆɻʃʆʃʋʋɼ  

3.3.1. DZL ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʍʷʪʘʜ ʫʣʩʘʜ װʡʣʜʚʵʨʣʵʩʵʥ DZL4.2-1.0-

115/70/AIII ʤʘʷʛʠʡʥ  4.2 ʄɺʪ (3.6 ɻʢʘʣ/ʮ) ʯʘʜʘʣʪʘʡ 3, DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ 

7.0 ʄɺʪ (6.0 ɻʢʘʣ/ʮ) ʯʘʜʘʣʪʘʡ 1 ʥʠʡʪ 19.6 ʄɺʪ (16.8 ɻʢʘʣ/ʮ) ʜʫʣʘʘʥʳ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 4 ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ ʘʞʠʣʣʘʞ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥʘʘʨ 

ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʕʥʵ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ DZL4.2-1.0-115/70/AIII ʤʘʷʛʠʡʥ 2, 3-ʨ ʟʫʫʭ 

2006.11.05-ʥʜ, DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʟʫʫʭ 2013.12.22-ʥʜ, DZL4.2-1.0-

115/70/AIII ʤʘʷʛʠʡʥ 4-ʨ ʟʫʫʭ 2014.04.28-ʥʜ ʪʫʩ ʪʫʩ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʙʘʡʥʘ. 

ʕʜʛʵʵʨ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʰʫʫʜ ʵʨʛʵʣʪʪʵʡ ʛʠʥʞʠʪ ʫʣ ʰʠʨʵʤʪʵʡ. ɿʫʫʭʥʳ 

ʥװװʨʵʥ ʪʘʣʜ ʙʦʣʦʥ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭʠʡʥ ʭᴇʥʜʠʡʜ ʙʘʡʨʣʘʭ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʪ 

ʪʵʩʚʵʨʪʵʡ, ʪʫʩʛʘʡ ʙʝʪʦʥʦʥ ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʭʠʡʮ ʙװʭʠʡ ʤᴇʨʛᴇʮʛװװʜ ʥʴ ʰʘʪʘʣʪʘʘʩ 

  .ʣʵʭ ʟʦʨʠʫʣʘʣʪʪʘʡװװʩʩʵʥ ʜʫʣʘʘʥʳʛ ᴇᴇʨʪᴇᴇ ʰʠʥʛʵʵʥ ʜʫʣʘʘʥ ʙʘʨʠʣʪʳʛ ʥʵʤʵʛʜװװ

 ʕʥʵ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʫʨʜ ʭʵʩʵʛʪ ʙʘʡʨʣʘʭ ʥװװʨʩʥʠʡ ʙʫʥʢʝʨʪ ʪװʣʰ 

ʜʘʤʞʫʫʣʘʭ ʭʵʩʛʵʵʩ ʪװʣʰʠʡʛ ʦʨʫʫʣʥʘ.  

ʅװװʨʩʥʠʡ ʙʫʥʢʝʨ ʙʦʣʦʥ ʟʫʫʭʥʳ ʥװװʨʥʠʡ ʭʘʥʳʥ ʟʘʚʩʘʨ ʫʣ ʰʠʨʵʤ ʜʵʵʨʭ 

ʥװװʨʩʥʠʡ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ ʪʦʭʠʨʫʫʣʘʭ ʭʘʚʪʘʥ ʙʘʡʨʣʘʥʘ. ʊװװʥʠʡʛ ʤʘʭʦʚʠʢʠʡʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʜʵʵʰ, ʜʦʦʰ ʭᴇʜᴇʣʛᴇʥ ʪʦʭʠʨʫʫʣʘʭ ʙᴇʛᴇᴇʜ װʡʣʜʚʵʨʠʡʥ ᴇʛᴇʛʜʣᴇᴇʨ 

ʭװʨʵʥ ʥװװʨʩʥʠʡ ʭʫʚʴʜ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ 890-130 ʤʤ ʙʘʡʥʘ.  
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ɿʫʫʭʥʳ ʙʘʨʫʫʥ ʭʘʞʫʫ ʭʘʥʘʥʳ ʜʦʦʜ ʭʵʩʵʛʪ ʫʣ ʰʠʨʵʤ ʜʵʵʨʭ ʥװװʨʩʥʠʡ 

ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ, ʪװװʥʠʡ ʰʘʪʘʣʪʳʛ ʘʞʠʛʣʘʭ ʞʠʞʠʛ ʘʤ ʰʘʛʘʡʚʘʨʪʘʡ. ʄᴇʥ ʭʘʞʫʫ 

ʭʘʥʘʥʜ ʟʫʫʭʳʛ ʛʘʣʣʘʭ ʟʦʨʠʫʣʘʣʪʳʥ ʪʦʤ ʘʤ ʙʘʡʨʣʘʥʘ.  

DZL ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʙʘʨʘʙʘʥ ʜʦʪʦʨ ʰʘʪʘʨʯʠʣʩʘʥ ʙʘʡʨʣʘʣʪʘʡ 

63.5 ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʭʵʚʪʵʵ ʙʘʛʮ ʭʦʦʣʦʡ ʭᴇʥʜʣᴇʥ ʯʠʛʣʵʣʜ 100 ʤʤ, ʙʦʩʦʦ ʯʠʛʣʵʣʜ 

85 ʤʤ ʘʣʭʘʤʪʘʡʛʘʘʨ ʙʘʡʨʣʘʭ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʭʦʦʣʦʡʥ ʜʦʪʫʫʨ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʢʨʘʥ 

ʭʦʦʣʦʡʥʫʫʜʳʥ  ʜʵʵʜ ʭʵʩʛʵʵʨ ʛʘʨʯ ʙʘʡʛʘʘ ʫʪʘʘʥʳ ʭʠʡ ʦʨʞ ʫʩʳʛ ʭʘʣʘʘʛʘʘʜ ʛʘʨʥʘ. 

ʋʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʘʞʣʳʥ ʙʠʝ ʙʦʣʦʭ ʩװʣʞʵʵʥʠʡ ʫʩ ʵʨʛʵʣʪʠʡʥ ʫʩʥʳ ʥʘʩʦʩʦʦʨ 

ʰʘʭʘʛʜʘʥ ʟʫʫʭʥʳ ʪʦʛʦʦʥʳ ʫʨʜ ʭʵʩʛʵʵʨ ʦʨʞ ʥװװʨʩʥʠʡ ʙʫʫʭ ʭʦʦʣʦʡʛʦʦʨ ʜʦʦʜ 

ʢʦʣʣʝʢʪʦʨʪ ʦʨʦʦʜ ʪʵʥʜʵʵʩʵʵ ʵʥʵ ʭʵʩʛʠʡʥ ʵʢʨʘʥ ʭʦʦʣʦʡʥʫʫʜʘʘʨ ᴇʛʩᴇʭ ʷʚʮʜʘʘ ʭʘʣʞ 

ʪʦʛʦʦʥʳ ʭʦʡʜ ʭʵʩʛʠʡʥ ʵʭʥʠʡ ʙʘ ʘʨʳʥ ʙʫʫʭ ʭʦʦʣʦʡʛʦʦʨ ʙʫʫʞ ʪװװʥʠʡ ʙʫʩʘʜ ʵʢʨʘʥ 

ʭʦʦʣʦʡʥʫʫʜʘʘʨ ᴇʛʩᴇʭ ʷʚʮʜʘʘ ʭʘʣʞ ʛʘʨʥʘ (ʟʫʨʘʛ 3.6).  

ɻʘʣʳʥ ʭʦʪʣʳʥ ʫʣ ʰʠʨʵʤ ʜʵʵʨ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ װʥʩ, ʰʘʘʨʛʘ 

ʪװװʥʠʡ ʵʨʛʵʣʪʵʵʨ ʟʫʫʭʥʳ ʭʦʡʜ ʭʵʩʵʛʪ ʙʘʡʨʣʘʭ ʩʫʚʘʛʪ ʙʫʫʞ 2 ʟʫʫʭʥʳ ʜʫʥʜ 

ʙʘʡʨʣʫʫʣʩʘʥ װʥʩʥʠʡ ʥʵʛ ʙʫʥʢʝʨʪ 2 ʪʘʣʘʘʩ ʥʴ ʦʨʥʦ. ʊʵʨ 2 ʙʫʥʢʝʨʵʵʩ ʰʘʘʨʛʘ ʛʘʨʛʘʭ 

ʜʘʤʞʫʫʣʛʘʘʨ ʭʵʚʪʵʵ ʫʨʪ ʜʘʤʞʫʫʣʛʘʜ ᴇʛᴇʛʜᴇʥ ʪʵʥʜʵʵʩʵʵ װʥʩ, ʰʘʘʨʛʘ ʪʘʪʘʭ 

ʜʘʤʞʫʫʣʛʘʘʨ ʛʘʨʯ ʛʘʜʘʘʭ װʥʩʥʠʡ ʙʫʥʢʝʨʪ ʭװʨʛʵʛʜʵʥʵ.  

DZL ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʜʘʛʫʫ ʙʘ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʛ 3.7 ʜʫʛʘʘʨ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ. 

 

ʘ. 
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ʙ. 

ɿʫʨʘʛ III.7. DZL ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʜʘʛʫʫ ʦʛʪʣʦʣ. ʘ. DZL7-1.6-115/70/AII; ʙ. DZL4.2-1.0-115/70/AII 

 

ɿʫʨʘʛ III.8. DZL ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʫʩʥʳ ʷʚʘʣʪʳʥ ʩʭʝʤ 

1-ʉϾʣʞʵʵʥʠʡ ʫʩʥʳ ʛʘʨʘʣʪ; 2- ʩϾʣʞʵʵʥʠʡ ʫʩʥʳ ʦʨʦʣʪ; 3- ʭʘʤʛʘʘʣʘʭ ʭʘʚʭʣʘʛ; 4- ʭʠʡ 

ʛʘʨʛʘʛʯ; 5- ʭʘʞʫʫʛʠʡʥ ʵʢʨʘʥʳ ʜʦʦʜ ʢʦʣʣʝʢʪʦʨ; 6- ʥϾϾʨʩʥʠʡ ʜʦʦʜ ʢʦʣʣʝʢʪʦʨ; 7- ʜʦʦʜ 

ʢʦʣʣʝʢʪʦʨʳʥ ʪʘʛ; 8- ʫʩ ʶϾʣʵʛʯ; 9- ʙʫʫʭ ʭʦʦʣʦʡ; 10- ʟʫʫʭʥʳ ʪʦʛʦʦ; 11- Ͼʣʵʵʣʛʠʡʥ 

ʰʫʛʘʤ; 15- ʪʘʩʣʘʚʯ; 16 ʵʢʨʘʥ ʭʦʦʣʦʡ. 

ʕʜʛʵʵʨ ʟʫʫʭ ʥ ɹʫʣ ʰʠʨʵʤ, ʪװʣʰ ᴇʛᴇʭ, װʣʵʵʭ, ʩʦʨʦʭ ʙʦʣʦʥ ʭװʭʨʠʡʥ ʠʩʵʣ 

ʙʫʫʨʫʫʣʘʭ, װʥʩ ʙʘʨʠʭ, ʰʘʘʨʛʘ ʛʘʨʛʘʭ ʪʦʥʦʛʣʦʣʫʫʜʘʘʨ ʪʦʥʦʛʣʦʛʜʩʦʥ ʙʘʡʜʘʛ. 
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ʋʪʘʘʥʳ ʭʠʡʪʵʡ ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭʘʷʛʜʘʭ ʭװʭʨʠʡʥ ʠʩʵʣ ʙʦʣʦʥ ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ 

ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʩʥʘʘʨ ʭװʨʵʵʣʵʭ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʫʫʨʫʫʣʘʭ 

ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʩʵʥ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ III.6. DZL ʤʘʷʛʠʡʥ ʟʫʫʭʥʫʫʜʳʥ ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʜװװʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʭ 
ʥʵʛʞ 

ɿʫʫʭʥʳ ʤʘʨʢ 

DZL -4,2 DZL -7,0 

1 ɼʫʣʘʘʥʳ ʯʘʜʘʣ 
ʄɺʪ 
(ɻʢʘʣ/ʮ) 

4,2  
(3.6) 

7  
(6) 

2 ɸתʂ (Qʥʨ=17.70 ʄɼʞ/ʢʛ) % 78.2  80 

3 ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ (Qʥʨ=17.70 ʄɼʞ/ʢʛ) ʢʛ/ʮʘʛ 1125 1068 

4 ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪ ʄʇʘ 1.0 1.0 

5 ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ʦʉ 115 115 

6 ɿʫʫʭʘʥʜ ʦʨʦʭ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ʦʉ 70 70 

7 ɿʫʫʭʘʥʜ ᴇʛᴇʭ ʭװʡʪʵʥ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ʦʉ 20 20 

8 ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʪʦʦʮʦʦʪ ʟʘʨʮʫʫʣʘʣʪ ʪ/ʮ 80.0 133 

9 Ŭ =1.4  װʝʜ ʫʪʘʘʥʳ ʭʠʡʥ NOʭ ʤʛ/ʥʤ3 ʤʛ/ʥʤ3 - 451 

10 Ŭ =1.4  װʝʜ ʫʪʘʘʥʳ ʭʠʡʥ ʉʆ  ʤʛ/ʥʤ3 - 262 

11 ɻʘʣʳʥ  ʭʦʪʣʳʥ ʩʠʡʨʵʛʞʠʣʪ,   ʇʘ 80-90 80-90 

12 ʋʣ hʠʨʵʤʥʠʡ ʪʘʣʙʘʡ ʤ2 8.2 11.8 

13 ɻʘʣʳʥ ʭʦʪʣʳʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʤ2 19.89 - 

14 ʂʦʥʚʝʢʪʠʚ ʭʵʩʛʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʤ2 123.513  

15 ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ ʦʉ 168  

16 ʋʩʘʥ ʵʟʣʵʭװװʥ ʤ3 12.3 16.5 

17 ɹʘʨʘʙʘʥʳ ʫʨʪ ʤʤ 5520 3530 

18 ɹʘʨʘʙʘʥʳ ʜʠʘʤʝʪʨ ʤʤ 1800 1000 

19 

ʆʚʦʨ ʭʵʤʞʵʵ 
               ᴆʨʛᴇʥ  
               ʋʨʪ   
                ᴆʥʜᴇʨ 

 
ʤʤ 
ʤʤ 
ʤʤ 

 
3200 
7700 
4410 

 
3500 
7950 
4214 

ʊװʣʰʥʠʡ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʛ ʟʫʫʭʥʳ ʙʘʨʫʫʥ, ʟװװʥ ʭʦʸʨ ʭʘʞʫʫ 

ʪʘʣʘʘʩ ʫʣ ʰʠʨʵʤʥʠʡ ʜʦʨʦʦʩ ʭʵʩʵʛʯʣʵʥ  (ʪʫʩ ʙװʨ 4 ʭʵʩʵʛ) ᴇʛʥᴇ. ʋʣ ʰʠʨʵʤʥʠʡ ʪװʣʰ 

ʰʘʪʘʭ ʭʵʩʵʛʪ ʘʛʘʘʨ ᴇʛᴇʭ 4 ʭʵʩʛʠʡʥ ʩʦʡʣʪʫʫʨʳʥ ʥʵʵʣʪʠʡʛ ᴇᴇʨʯʣᴇʥ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛ 

ʪʦʭʠʨʫʫʣʥʘ.  

ɸʞʠʣʣʘʛʘʘʥʳ װʝʜ ʰʘʪʘʣʪʳʥ ʪʝʤʧʝʨʘʪʫʨ 1000-1100°ʉ-ʠʡʥ ʭʘʣʫʫʥ ʙʘʡʭ 

ʙᴇʛᴇᴇʜ װװʥ ʜʵʵʨ 10-30 ʤʤ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʥװװʨʩ ʪʦʜʦʨʭʦʡ ʟʫʟʘʘʥʪʘʡʛʘʘʨ ʥװװʨʩ 

ʪʵʞʵʵʛʯʵʵʩ ᴇʛᴇʛʜᴇʥ ʰʘʪʘʞ, ʘʛʘʘʨʳʥ 1-ʵʵʩ 3-ʨ ʙװʩʵʜ ʠʜʵʚʭʪʵʡ ʰʘʪʘʥ 4 ʙʘ 5-ʨ 

ʙװʩʵʜ ʰʘʪʘʣʪ ʙʫʫʨʘʥ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ ʭʘʣʫʫʥ ʥʫʨʘʤ (װʥʩ, ʰʘʘʨʛʘ)-ʳʥ ʜʫʣʘʘʥʳʛ 

ʢʦʥʚʝʢʪʠʚ ʭʵʩʛʠʡʥ ʜʦʨ ʙʘʡʨʣʘʭ ʥʫʤʘʥ ʭʵʣʙʵʨʠʡʥ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʪ ʪʵʩʚʵʨʪʵʡ, 

ʪʫʩʛʘʡ ʙʝʪʦʥʦʥ ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʭʠʡʮʪʵʡ ʤᴇʨʛᴇʮᴇʛ ʰʠʥʛʵʵʞ ʘʚʜʘʛ. ɿʫʫʭʘʥʜ ʪװʣʵʭ 

ʥװװʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨ, ʰʠʨʭʵʛʞʠʣʪʠʡʥ ʭʵʤʞʵʵʛ װʡʣʜʚʵʨʠʡʥ ʧʘʩʧʦʨʪʘʜ ʟʘʘʩʘʥ 

ʫʪʛʘʜ ʙʘʨʴʞ ʘʞʠʣʣʘʭ ʸʩʪʦʡ ʙʘ ʛʦʨʠʤʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛװʡ ʥװװʨʩ ʪװʣʵʭ װʝʜ 

ʛʦʨʠʤ ʘʣʜʘʛʜʘʞ ʫʣʤʘʘʨ ʘʯʘʘʣʘʣ ʘʚʘʣʪ ʙʫʫʨʘʭ, ʛʘʣʳʥ ʭʦʪʦʣ ʜʘʭʴ ʪʝʤʧʝʨʘʪʫʨ 

ʫʥʘʭ, ʪװʣʰ ʜʫʪʫʫ ʰʘʪʘʭ, ʭʘʡʨʘʛʞʠʭ /ʰʘʘʨʛʘʜʘʣʪ/ װʟʵʛʜʵʣ װװʩʜʵʛ. ɻʘʣʳʥ ʭʦʪʣʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʛ 1100 ʦʉ-ʵʵʩ ʜʵʵʰ ʛʘʨʛʘʞ ʙʦʣʦʭʛװʡ ʙʘ ʭʵʪʵʨʩʵʥ װʝʜ ʰʣʘʢʜʘʭ ʙʦʣʦʥ 

ʪʝʤʧʝʨʘʪʫʨ ʤʵʜʨʵʛʯ ʰʘʪʘʭ ʘʶʫʣʪʘʡ. ʀʡʤʜ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪʝʤʧʝʨʘʪʫʨ ʭʵʤʞʠʛʯ 

ʟʘʡʣʰʛװʡ ʙʘʡʨʣʫʫʣʘʭ ʸʩʪʦʡ.   
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DZL-4.2-1.0-115/70/AII ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʝʨᴇʥʭʠʡ ʙʘʡʜʣʳʛ ʟʫʨʘʛ 

3.9, ʫʜʠʨʜʣʘʛʳʥ ʩʘʤʙʘʨʳʛ ʟʫʨʘʛ 3.10-ʪ ʪʫʩ ʪʫʩ װʟװװʣʵʚ. 

            
            ʘ. ʥϾϾʨʵʥ ʪʘʣ.                                 ʙ. ʭʘʞʫʫʛʘʘʩ ʭʘʨʩʘʥ ʙʘʡʜʘʣ  

ɿʫʨʘʛ III.9. DZL-4.2-1.0-115/70/AII ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ 

 

 

ɿʫʨʘʛ III.10. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 4 ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʫʜʠʨʜʣʘʛʳʥ ʩʘʤʙʘʨ 

ɻʘʣʳʥ ʭʦʪʣʦʦʩ ʭʘʣʫʫʥ ʭʠʡ ʥʴ ʫʪʘʘ ʩʦʨʦʛʯʦʦʨ ʩʦʨʦʛʜʦʥ ʟʫʫʭʥʳ ʢʦʥʚʝʢʪʠʚ 

ʭʵʩʵʛ, ʫʩ ʭʘʣʘʘʛʫʫʨ (ʵʢʦʥʦʤʘʡʟʝʨ)-ʘʘʨ ʜʘʤʞʠʥ ʪʵʜʛʵʵʨʪ ʜʫʣʘʘʥʘʘ ʜʘʤʞʫʫʣʞ 

ʭʫʫʨʘʡ ʘʨʛʳʥ װʥʩ ʙʘʨʠʛʯʠʜ 95% ʭװʨʪʵʣ ʰװװʛʜʵʥ ʷʥʜʘʥʜ ʰʘʭʘʛʜʘʥ ʘʪʤʦʩʬʝʨʪ 

ʭʘʷʛʜʘʥʘ. 
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ɿʫʨʘʛ III.11. ɿʫʫʭʥʫʫʜʳʥ ʫʣ ʰʠʨʵʤʥʠʡ ʜʘʚʪʘʤʞ ʭʫʚʠʨʛʫʫʨʫʫʜ 

ɿʫʫʭʥʳ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʥ ʪʦʜʦʨʭʦʡʣʦʣʪʳʛ 3.7-ʨ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ III.7. DZL ʤʘʷʛʠʡʥ ʟʫʫʭʥʫʫʜʳʥ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʥ ʪʦʜʦʨʭʦʡʣʦʣʪ  

ˉ 
ʊʦʥʦʛʣʦʣʳʥ 

ʥʵʨ 
 ʣʵʣʪʠʡʥ ʥʵʨװװʟת

 
ʍʵʤʞʠʭ 
ʥʵʛʞ 

DZL-7-115/70 DZL-4.2-115/70 

 
 
1 

ʋʣ ʰʠʨʵʤ 

ʊᴇʨᴇʣ  h ʵʨʛʵʭ ʵʨʛʵʭ 

ʎʘʭʠʣʛʘʘʥ 
ʭᴇʜᴇʣʛװװʨʠʡʥ ʯʘʜʘʣ 

ʢɺʪ 4 4 

ʋʨʪ  ʤʤ 7000 5600 

ᴇʨʛᴇʥ ʤʤ 2700 2700 

2 
 ʣʵʵʭת

ʩʘʣʭʠʣʫʫʨ 

ʊᴇʨᴇʣ  ʊᴇʚᴇᴇʩ ʟʫʛʪʘʭ ʊᴇʚᴇᴇʩ ʟʫʛʪʘʭ 

ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ ʤ3/ʮ (18,1-9.4)*103 (5.7- 10.6)*103 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʇʘ 1910 170-2580 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1450 1450 

ʊᴇʨᴇʣ  ʊᴇʚᴇᴇʩ ʟʫʛʪʘʭ ʊᴇʚᴇᴇʩ ʟʫʛʪʘʭ 

ʍװʯʠʥ ʯʘʜʘʣ ʢɺʪ 18.5 7.5 

ʍװʯʜʵʣ ɺ 380 380 

 
 
 
3 

ʋʪʘʘ cʦʨʦʛʯ 

ʊᴇʨᴇʣ  ʊᴇʚᴇᴇʩ ʟʫʛʪʘʭ ʊᴇʚᴇᴇʩ ʟʫʛʪʘʭ 

ʋʪʘʘʥʳ ʟʘʨʮʫʫʣʘʣʪ ʤ3/ʮ 21578-41773 (14,9-28.8)*103 

ʋʪʘʘʥʳ ʜʘʨʘʣʪ ʇʘ 2746-3697 3145-4208 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1480 1480 

ʍᴇʜᴇʣʛװװʨ 

ʊᴇʨᴇʣ  ʍʵʚʠʡʥ ʭʵʚʪʵʵ ʍʵʚʠʡʥ ʭʵʚʪʵʵ 

ʍװʯʠʥ ʯʘʜʘʣ ʢɺʪ 55 37 

ʍʦʣʙʦʣʪ  ʨʝʤʝʥ ʨʝʤʝʥ 

ʍװʯʜʵʣ ɺ 380 380 

4 
ʉװʣʞʵʵʥʠʡ 
ʥʘʩʦʩ 

ʪᴇʨᴇʣ  h ʎʅ400/105-2ʰ, ʎʅ600/105-1  h

 

2018 ʦʥʜ ʪʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʫʜʠʪ ʭʠʡʭ װʝʠʡʥ 1, 2, 4-ʨ 

ʟʫʫʭʥʫʫʜʳʥ ʭʫʨʘʘʥʛʫʡ ʪʫʨʰʠʣʪʳʥ ʪʘʡʣʘʥʛʘʘʩ װʟʵʭʵʜ 7 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʥʳ 

ʜʫʥʜʘʞ ʘʯʘʘʣʘʣ 3.5 ʄɺʪ (3 ɻʢʘʣ/ʮ) ʙʫʶʫ 50%, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʥʳ ʜʫʥʜʘʞ 

ʘʯʘʘʣʘʣ 2.9 ʄɺʪ (2.5 ɻʢʘʣ/ʮ) ʙʫʶʫ 69%, ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʘʣʜʘʭ ʜʫʣʘʘʥ 12-22%, 

ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 2.2-7.8%, ʭʠʤʠʡʥ  ʜʫʪʫʫ 

ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 1%, ʦʨʯʠʥʜ ʘʣʜʘʭ ʜʫʣʘʘʥ 2-4%, ʥʠʡʪ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 24-34%, ʟʫʫʭʥʳ ɸתʂ 66-80%, ʥװװʨʩʥʠʡ ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 
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698.4-1174.54 ʢʛ/ʮ ʜʫʥʜʞʘʘʨ 893.9 ʢʛ/ʮ ʙʘʡʩʘʥ ʙʘʡʥʘ. ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ ʟʫʫʭʥʫʫʜʳʥ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʫʥʜʞʘʘʨ 27.5%, ɸתʂ ʥʴ 72.5% ʙʫʶʫ ʪᴇʩʣʠʡʥ ʫʪʛʘʘʩ 5.7-7.5%-

ʠʘʨ ʙʘʛʘ ʙʘʡʥʘ.  

3.4. ʅתתʈʉ ʍɸʅɻɸʄɾ, ʊתתʅʀʁ ʐʀʅɾ ʏɸʅɸʈ 

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʠʣ ʫʫʨʭʘʡ ʥʴ ʍʵʥʪʠʡʥ ʥʫʨʫʫʥʳ ʩʘʣʙʘʨ ɼʘʨʭʘʥ 

ʫʫʣʳʥ ᴇʚᴇʨʪ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ 920 ʤ-ʠʡʥ ᴇʥʜᴇʨʪ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʥʫʪʘʛʪ, ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ 240 ʢʤ, ɼʘʨʭʘʥ ʭʦʪʦʦʩ 50 ʢʤ-ʠʡʥ 

ʟʘʡʪʘʡ ʦʨʰʠʥʦ. ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ-ɼʘʨʭʘʥ ʭʦʪʪʦʡ ʪᴇʤᴇʨ ʟʘʤ, 

ʘʚʪʦ ʟʘʤʘʘʨ ʭʦʣʙʦʛʜʜʦʛ. 

ʅװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʛ ɿʍʋ-ʳʥ (ʭʫʫʯʠʥ ʥʵʨʵʵʨ) 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʥ 1965 ʦʥʳ 4-ʨ ʩʘʨʳʥ 6-ʥʜ ʞʠʣʜʵʵ 1.1 ʩʘʷ ʪʦʥʥ 

ʥװװʨʩ ʦʣʙʦʨʣʦʞ, 5.0 ʩʘʷ ʰʦʦ ʤʝʪʨ ʭᴇʨʩ ʭʫʫʣʘʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡʛʘʘʨ ʘʥʭ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʩʘʥ ʙʘ 1981 ʦʥʦʦʩ ʭװʯʠʥ ʯʘʜʣʳʛ ᴇʨʛᴇʪʛᴇʥ ʞʠʣʜ 10000 ʤʷʥ.ʤ3 

ʭᴇʨʩ ʭʫʫʣʘʥ, 2000-2500 ʤʷʥ.ʪʥ ʥװװʨʩ ʦʣʙʦʨʣʦʭ ʭװʯʠʥ ʯʘʜʘʣ ʙװʭʠʡ ʰʠʥʵ ʪʝʭʥʠʢ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʥʘ. 

ʊʫʩ ʫʫʨʭʘʡ ʥʴ ɼʘʨʭʘʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʪʵʡ 110 ʢʚ-ʠʡʥ ʮʘʭʠʣʛʘʘʥ 

ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ ʰʫʛʘʤʘʘʨ ʭʦʣʙʦʛʜʩʦʥ. ʋʫʨʭʘʡ ʥʴ ʢʘʨʴʝʨ, װʡʣʜʚʵʨʠʡʥ ʪʘʣʙʘʡ 

ʠʥʞʝʥʝʨʠʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʪᴇʤᴇʨ ʟʘʤʳʥ ʙʦʣʦʥ ʘʚʪʦ ʙʫʣʴʜʦʟʝʨʳʥ ʦʚʦʦʣʛʦ, 

ʫʩ ʰװװʨװװʣʵʣʪʠʡʥ ʛװʥʠʡ ʫʫʨʭʘʡ ʟʵʨʵʛ װʥʜʩʵʥ ʭʵʩʵʛ ʦʙʲʝʢʪʫʫʜʘʘʩ ʙװʨʜʩʵʥ 1826.18 

ʛʘ ʣʠʮʝʥʟʠʡʥ ʪʘʣʙʘʡʜ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ ʷʚʫʫʣʜʘʛ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ III.12. ʐʘʨʳʥ ʛʦʣʳʥ ʥϾϾʨʩʥʠʡ ʫʫʨʭʘʡʥ ʙʘʡʜʘʣ 
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ɿʫʨʘʛ III.13. ʋʫʨʭʘʡʥ ʥϾϾʨʩ ʪʵʵʚʵʨʣʵʣʪ 

ʍʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʜʠʡʥ ʭʫʨʣʘʘʨ 1995 ʦʥʜ ñʐʘʨʳʥ ʛʦʣò ʍʂ ʙʦʣʦʥ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʛʜʩʘʥ ʙʘ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ 80 ʭʫʚʠʡʛ ʪᴇʨʠʡʥ ᴇʤʯʠʡʥ ʭʘʨʴʷʘʣʘʣʜ װʣʜʵʵʞ 

20 ʭʫʚʜ ʥʦʦʛʜʦʭ ʭʫʚʴʮʘʘʛ ʭᴇʨᴇʥʛʠʡʥ ʙʠʨʞʵʵʨ ʘʨʠʣʞʘʘʣʩʘʥ ʙʘʡʥʘ. 

ʋʫʨʭʘʡʥ ʵʟʵʤʰʣʠʡʥ ʪʘʣʙʘʡ ʜʘʭʴ ʥᴇᴇʮʠʡʛ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ 

ʰʠʥʵʯʣʵʥ ʙʘʪʣʘʭʳʥ ʪʫʣʜ ñɾʆʈʂò ʥᴇᴇʮʠʡʥ ʧʨʦʛʨʘʤʤʳʛ ʭʵʨʵʛʞװװʣʩʵʥ ʙʘ װװʥʠʡ װʨ 

ʜװʥʜ 23,2 ʩʘʷ ʪʦʥʥʦʦʨ ʪʦʦʮʦʛʜʦʞ ʙʘʡʩʘʥ ʫʫʨʭʘʡʥ ʥʠʡʪ ʥᴇᴇʮʠʡʛ 373,8 ʩʘʷ ʪʦʥʥ 

ʙʦʣʛʦʥ ʰʠʥʵʯʣʵʥ ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ. ʄᴇʥ 2015 ʦʥʜ ʞʠʣʜʵʵ 600.0 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ 

ʙʘʷʞʫʫʣʘʭ ʭװʯʠʥ ʯʘʜʘʣ ʙװʭʠʡ װʡʣʜʚʵʨʠʡʛ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʩʘʥ ʙʘʡʥʘ.   

 

ɿʫʨʘʛ III.14. ʋʫʨʭʘʡʥ ʰʠʛʰʩʵʥ ʥϾϾʨʩ. 

ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥװװʨʩʥʠʡ װʥʩʣʵʛ 13.25-36.65% ʙʫʶʫ ʜʫʥʜʞʘʘʨ 

25.1% ʙʘʡʩʘʥ ʥʴ ʠʩʵʣʜʩʵʥ ʥװװʨʩʥʠʡ װʥʩʣʵʛ ʠʩʵʣʜʵʵʛװʡ ʥװװʨʩʥʠʡʭʵʵʩ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 2 ʜʘʭʠʥ ʠʭ, ʜɻ ʛʜʵʤʭʠʡ ʙʦʜʠʩ 51.25-51.49%, ʠʣʯʣʵʛ 4938 ʢʢʘʣ/ʢʛ, 

ʭװʭʨʠʡʥ ʘʛʫʫʣʘʤʞ ʥʠʡʪ 5 ʮʦʦʥʦʛʦʦʨ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 0.81-1.1%  ʙʫʶʫ ʜʫʥʜʞʘʘʨ 

0.92% ʙʘʡʥʘ. 
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ʍϾʩʥʵʛʪ III.8. ʐʘʨʳʥ ʛʦʣ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʥϾϾʨʩ ʭʫʜʘʣʜʘʥ ʘʚʘʣʪʳʥ ʩʫʜʘʣʛʘʘ 

 
ˉ 

 ʜװװʣʵʣʪװװʟת
ʍʵʤʞʠʭ 
ʥʵʛʞ 

2015 2016 2017 2018 2019 ɼʫʥʜʘʞ 

1 
ɹʦʜʠʪ ʥװװʨʩʥʠʡ 

ʟʘʨʮʫʫʣʘʣʪ 
ʪʥ/ʞ 11889.2 13534.1 13180.9 14265 13446 13263 

2 ɾʠʰʤʵʣ ʪװʣʰ ʪʥ/ʞ 6547.0 7347.1 7366.2 7723.5 7266.6 7250.1 

3 ʅװװʨʩʥʠʡ ʠʣʯʣʵʛ ʢʢʘʣ/ʢʛ 3854.7 3800 3912 3790 3783 3827.9 

4 
ɹʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 
ʢʛ/ɻʢʘʣ 352.3 355.5 357.3 414.1 383.6 372.6 

5 
ɾʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 
ʢʛ/ɻʢʘʣ 194.0 193.0 199.7 224.2 207.3 203.7 

6 ʅװװʨʩʥʠʡ װʥʵ  ʪᴇʛ/ʪʥ 30000 36500 38500 38500 40500 36800 

ɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣ ʩʪʘʥʮʳʥ ʩװװʣʠʡʥ ʞʠʣװװʜʠʡʥ ʥװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʥ 

ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ ʥװװʨʩʥʠʡ ʜʫʥʜʘʞ ʟʘʨʮʫʫʣʘʣʪ 13263 

ʪʥ/ʞ, ʥװװʨʩʥʠʡ װʥʵ ʩװװʣʠʡʥ 5 ʞʠʣʜ 10500 ʪᴇʛʨᴇʛᴇᴇʨ ᴇʩʩᴇʥ ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣ ʍʂ-ʠʡʥ ʊʋɿ 2020 ʦʥʳ 10-ʨ ʩʘʨʳʥ 16 ïʥʳ ᴇʜʨʠʡʥ ʭʫʨʘʣʜʘʘʥʳ 

20 ʪʦʦʪ ʪʦʛʪʦʦʣʦʦʨ ʙʦʨʣʫʫʣʘʭ ʥʫʥʪʘʛ ʥװװʨʩʥʠʡ ʅᴆɸʊ-ʪʵʡ װʥʠʡʛ ʪʦʥʥ ʪʫʪʘʤʜ 

57200 ʪᴇʛ, ʙװʭʵʣ ʥװװʨʩʠʡʛ 71500 ʪᴇʛʨᴇʛᴇᴇʨ 2020 ʦʥʳ 11-ʨ ʩʘʨʳʥ 01-ʥʠʡ ᴇʜʨᴇᴇʩ 

ʵʭʣʵʥ ʙʦʨʣʫʫʣʘʭʘʘʨ ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ. 

3.5. ʊתʃʐ ɼɸʄɾʋʋʃɸʍ ʍʕʉʕɻ 

ʊʫʩ ʩʪʘʥʮ ʥʴ ʥװװʨʩʥʠʡ ʫʫʨʭʘʡʥ ʪװʣʰ ʪʵʵʭ ʜʘʤʞʣʘʛʘʘʩ 240 ʪʥ ʙʘʛʪʘʘʤʞʪʘʡ 

1 ʙʫʥʢʝʨʪ ʢʦʥʚʝʡʝʨʦʦʨ ʜʘʤʞʫʫʣʘʥ ʥװװʨʩ ʘʚʜʘʛ ʙʘ ʪװʣʰ ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ 

ʙװʪʵʵʤʞ 30 ʪʥ/ʮ ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʪʘʡ ʥװװʨʩʠʡʛ 0,5 ʤʤ ʙʦʣʪʦʣ ʙʫʪʘʣʞ ᴇʛᴇʭ ʛʵʨʵʵ 

ʭʠʡʛʜʩʵʥ ʪʫʣ ʙʫʪʣʘʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʙʘ 211, 212, 218, 232 ʜʫʛʘʘʨ ʢʦʥʝʚʝʡʨʫʫʜ 

ʘʞʠʣʣʘʞ 240 ʪʥ ʙʘʛʪʘʘʤʞʪʘʡ ʙʫʥʢʝʨʪ ʥװװʨʩʠʡʛ ʥᴇᴇʮᴇʣʥᴇ. ʕʨʛʵʵʜ ʥᴇᴇʮ ʙʫʥʢʝʨʵʵʩ 

212, 218, 220 ʜʫʛʘʘʨ ʢʦʥʚʝʡʝʨʫʫʜʳʛ ʘʞʠʣʣʫʫʣʞ ʥװװʨʩʠʡʛ ʟʫʫʭʘʥʜ ʦʨʫʫʣʥʘ. 

ɸʚʘʘʨʳʥ ʙʘʡʜʣʘʘʨ ʘʞʠʣʣʫʫʣʘʭ ʛʘʜʥʘ ʙʘʡʨʣʘʜʘʛ 25 ʪʥ ʙʫʥʢʝʨʪʵʡ.  

 

ɿʫʨʘʛ III.15. ʉʪʘʥʮʳʥ ʪϾʣʰ ʜʘʤʞʫʫʣʘʭ ʭʵʩʛʠʡʥ ʝʨЊʥʭʠʡ ʩʭʝʤ 
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ʊװʣʰ ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʪʦʥʦʛʣʦʣʫʫʜʳʥ ʞʘʛʩʘʘʣʪʳʛ ʜʘʨʘʘʭ 3.9-ʨ 
ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ III.9. ʊϾʣʰ ʜʘʤʞʫʫʣʘʭ ʪʫʫʟʘʥ ʜʘʤʞʫʫʣʛʳʥ ϾʟϾϾʣʵʣʪ 

ˉ ʊʦʥʦʛʣʦʣʫʫʜʳʥ ʥʵʨ תʟװװʣʵʣʪ ʍʵʤʞʠʭ ʥʵʛʞ ʋʪʛʘ 

1 ʂʦʥʚʝʡʨ ˉ 211 

ʊʫʫʟʥʳ ʫʨʪ ʤ 30 

ʊʫʫʟʥʳ ᴇʨʛᴇʥ ʤʤ 800 

ʊʫʫʟʥʳ ʭʫʨʜ ʤ/ʩ 6 

ʊʫʫʟʥʳ ʯʘʜʘʣ ʪ/ʮ 70 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 15 

ʕʨʛʵʣʪ ʕʨ/ʤʠʥ 1450 

2 ʂʦʥʚʝʡʨ ˉ 212 

ʊʫʫʟʥʳ ʫʨʪ ʤ 30 

ʊʫʫʟʥʳ ᴇʨʛᴇʥ ʤʤ 800 

ʊʫʫʟʥʳ ʭʫʨʜ ʤ/ʩ 6 

ʊʫʫʟʥʳ ʯʘʜʘʣ ʪ/ʮ 70 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 15 

ʕʨʛʵʣʪ ʕʨ/ʤʠʥ 1450 

 
3 

ʂʦʥʚʝʡʨ ˉ 218 

ʊʫʫʟʥʳʫʨʪ ʤ 35 

ʊʫʫʟʥʳ ᴇʨʛᴇʥ ʤʤ 500 

ʊʫʫʟʥʳ ʭʫʨʜ ʤ/ʩ 6 

ʊʫʫʟʥʳ ʯʘʜʘʣ ʪ/ʮ 70 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 22 

ʕʨʛʵʣʪ ʕʨ/ʤʠʥ 1450 

 
4 

ʂʦʥʚʝʡʨ 232 

ʊʫʫʟʥʳ ʫʨʪ ʤ 30 

ʊʫʫʟʥʳ ᴇʨʛᴇʥ ʤʤ 800 

ʊʫʫʟʥʳ ʭʫʨʜ ʤ/ʩ 6 

ʊʫʫʟʥʳ ʯʘʜʘʣ ʪ/ʮ 70 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 22 

ʕʨʛʵʣʪ ʕʨ/ʤʠʥ 1450 

5 ʂʦʥʚʝʡʨ 220 

ʊʫʫʟʥʳ ʫʨʪ ʤ 30 

ʊʫʫʟʥʳ ᴇʨʛᴇʥ ʤʤ 800 

ʊʫʫʟʥʳ ʭʫʨʜ ʤ/ʩ 6 

ʊʫʫʟʥʳ ʯʘʜʘʣ ʪ/ʮ 70 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 15 

ʕʨʛʵʣʪ ʕʨ/ʤʠʥ 1450 

6 ɻʘʜʥʘ 210 

ʊʫʫʟʥʳ ʫʨʪ ʤ 15 

ʊʫʫʟʥʳ ᴇʨʛᴇʥ ʤʤ 800 

ʊʫʫʟʥʳ ʭʫʨʜ ʤ/ʩ 6 

ʊʫʫʟʥʳ ʯʘʜʘʣ ʪ/ʮ 70 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 5,5 

ʕʨʛʵʣʪ ʕʨ/ʤʠʥ 1450 

7 ʅװװʨʩʥʠʡ ʙʫʥʢʝʨ-5  h ʍʵʤʞʵʵ  ʤ3 240 

 

3.6. ʐɸɸʈɻɸ, תʅʉ ɿɸʁʃʋʋʃɸʍ ʉʀʉʊɽʄ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʰʘʘʨʛʘ, װʥʩʠʡʛ ʭʫʫʨʘʡʛʘʘʨ ʟʘʡʣʫʫʣʘʭ ʤʝʭʘʥʠʢ ʩʠʩʪʝʤʪʵʡ. 

 ʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤ ʥʴ 1 ʙʘ 2-ʨ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʫʣ ʰʠʨʵʤ ʙʘ ʭʠʡʥת

ʭᴇʥʜʠʡʛᴇᴇʩ ʜʦʦʰ ʙʫʫʞ ʙʘʡʛʘʘ װʥʩ ʰʘʘʨʛʳʛ 2-ʨ ʪʫʫʟʘʥ ʜʘʤʞʫʫʣʛʘʘʨ, 3 ʙʘ 4-ʨ 

ʟʫʫʭʥʘʘʩ 1-ʨ ʪʫʫʟʘʥ ʜʘʤʞʫʫʣʛʘʘʨ ʪʫʩ ʪʫʩ ʟʘʚʩʨʳʥ װʥʩʥʠʡ ʙʫʥʢʝʨʪ ʮʫʛʣʫʫʣʩʥʳ 

ʜʘʨʘʘ 14 ʤ ʫʨʪ ʥʘʣʫʫ 3-ʨ ʪʫʫʟʘʥ ʜʘʤʞʫʫʣʛʘʘʨ ʛʘʜʘʘ 2.5 ʤ ᴇʥʜᴇʨʪ ʙʘʡʨʣʫʫʣʩʘʥ 25 

ʤ3 ʙʘʛʪʘʘʤʞʪʘʡ װʥʩʥʠʡ ʙʫʥʢʝʨʪ ʭװʨʛʵʥʵ (ʟʫʨʘʛ 3.16).  
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ɹʫʥʢʝʨʪ ʮʫʛʣʘʨʩʘʥ װʥʩ, ʰʘʘʨʛʳʛ ʘʚʪʦ ʤʘʰʠʥʘʘʨ ʟᴇᴇʞ ʟʘʡʣʫʫʣʘʥ ʫʫʨʭʘʡʥ 

ʘʰʠʛʣʘʛʜʘʭʛװʡ ʭʦʥʭʨʫʫʜʘʜ ʭʘʜ̫ʘʛ ʙʘʡʥʘ. ɹʫʥʢʝʨʵʵʩ װʥʩ, ʰʘʘʨʛʳʛ ʤʘʰʠʥʘʘʨ 

ʟʘʡʣʫʫʣʘʭ ʪʦʦ ʩʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜʳʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʘʘʩ ʭʘʤʘʘʨʥʘ. 

 

ʂ1 ʂ2 ʂ3 ʂ4

ʅʉ -2ת

25 ʤ3

 ʅʉ -1ת

ʅʉ-3ת

     

 

 

ɿʫʨʘʛ III.16. Ͻʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʤʝʭʘʥʠʢ ʩʠʩʪʝʤʠʡʥ ʩʭʝʤ. 
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ʍϾʩʥʵʛʪ III.10. Ͻʥʩ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʪʦʥʦʛʣʦʣ 

ˉ ʅʵʨ  ɿװʡʣ ʍʵʤʞʠʭ ʥʵʛʞ ʍʵʤʞʵʵ 

1  
ʐʣʘʢ ʛʘʨʛʘʭ  ʛʠʥʞʠʪ 
ʜʘʤʞʫʫʣʛʘ 

ʊᴇʨᴇʣ  ʛʠʥʞʠʪ 

ʍװʯʠʥ ʯʘʜʘʣ ʪ/ʮ 5 

ʋʨʪ ʤ 30 

ʄʦʪʦʨʳʥ ʯʘʜʘʣ ʢɺʪ 4 

 ʥʩʥʠʡ ʙʫʥʢʝʨ ʍʵʤʞʵʵ ʤ3 25ת 2

3.7. ʋʉɸʅ ʍɸʅɻɸʄɾ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪᴇʚʜ ʆʍʋ-ʳʥ ʪʝʭʥʠʢʠʡʥ ʪʫʩʣʘʤʞʘʘʨ 1960 ʦʥʜ 1-ʨ 

ʵʵʣʞʠʡʥ ʛװʥʠʡ ʭʫʜʛʫʫʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʞ 1980 ʦʥʜ ᴇʨʛᴇʪʛᴇʣ ʭʠʡʛʜʵʞ ʙʘʡʩʘʥ ʙʘʡʥʘ. 

ᴆʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ ɹʫʷʥʪʳʥ ʘʤʘʥʜ ʙʘʡʨʣʘʭ ʭʦʦʨʦʥʜʦʦ 200 ʤʝʪʨʠʡʥ ʟʘʡʪʘʡ 2 ʛʦʣ 

ʰʫʛʘʤ ʙװʭʠʡ 8 ʛװʥʠʡ ʭʫʜʛʘʘʩ ʮʵʚʵʨ ʫʩʘʘ ʘʚʜʘʛ ʙᴇʛᴇᴇʜ ʙʘ װװʥʠʡ 7 ʭʫʜʘʛ ʘʞʠʣʣʘʞ 

ʙʘʡʥʘ. 

ʋʛ ʛװʥʠʡ ʭʫʜʘʛ ʪʫʩ ʙװʨʜ ʕʎɺ-10-63-150, ʕʎɺ-8-40-120 ʤʘʨʢʠʡʥ ʥʘʩʦʩʫʫʜ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ᴇʥᴇᴇʜʨʠʡʥ ʙʘʡʜʣʘʘʨ 1100-1500 ʤ3 ʫʥʜ ʘʭʫʡʥ ʫʩ ʪװʛʵʵʭ 

ʮʵʚʵʨ ʫʩ ʦʣʙʦʨʣʦʭ 1-2 ʛװʥʠʡ ʭʫʜʛʠʡʛ ʘʞʠʣʣʫʫʣʞ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ III.11. ɻϾʥʠʡ ʭʫʜʘʛ ʙʘ ʪʦʥʦʛ ʪЊʭЊЊʨЊʤʞʠʡʥ ϾʟϾϾʣʵʣʪ 

ɼ/ʜ ʊʦʥʦʛʣʦʣʳʥ ʥʵʨ ʊʠʧ ʤʘʨʢ 
 ʍװʯʠʥ 
ʯʘʜʘʣ 

ɸʰʠʛʣʘʣʪʘʜ 
ʦʨʩʦʥ ʦʥ 

1 

ɻװʥʠʡ ʭʫʜʘʛ  

ʉʂɺ3 ʕʎɺ 8-40-125 40 ʤ3/ʮ 2017 

2 ʉʂɺ4 -   1980 

3 ʉʂɺ5 -   1975 

4 ʉʂɺ6 ʕʎɺ-8-40-110 40 ʤ3/ʮ 2012 

5 ʉʂɺ7 ʕʎɺ-8-40-125 40 ʤ3/ʮ 2012 

6 ʉʂɺ8 8-40-125 40 ʤ3/ʮ  2019 

7 ʉʂɺ11 -   1980 

8 ʉʂɺ12 -   1975 

9 ʈʝʟʝʨʚʫʘʨ ˉ1 
ʊᴇʤᴇʨ ʙʝʪʦʥ 
ʮʫʪʛʘʤʘʣ 

500 ʤ3 
1980 

10 
ʎʵʚʵʨ ʫʩ ʰʘʭʘʭ ʥʘʩʦʩ 

ˉ1 ɼ320-50 320 ʤ3 2006 

11 ˉ2 ɼ200-90 160 ʤ3 2016 

12 

ʊʨʘʥʩʬʦʨʤʘʪʦʨ 

ˉ1 ʊʄ250-6/04 250 ʢʚʘ 1980 

13 ˉ2 ʊʄ250-6/05 250 ʢʚʘ 1981 

14 ˉ3 ʊʄ160-6/05 160 ʢʚʘ 1980 

ʋʩʘʥ ʩʘʥ. ʊʫʩ ʩʪʘʥʮ ʥʴ ʫʩ ᴇʨʛᴇʭ 1,2 ʜʫʛʘʘʨ ʩʪʘʥʮʪʘʡ ʙᴇʛᴇᴇʜ 1 ʜװʛʵʵʨ 

ᴇʨʛᴇʭᴇʜ 250 ʤ3-1ʰ, 2 ʜʫʛʘʘʨ ᴇʨʛᴇʭᴇʜ 1000 ʤ3 -2ʰ ʨʝʟʝʨʚʫʘʨʪʘʡ, ɼ200/90 ʤʘʨʢʠʡʥ 

3 ʢʦʤ, ɼ320/50 ʤʘʨʢʠʡʥ 2 ʢʦʤ ʥʘʩʦʩʫʫʜʪʘʡ. ʆʜʦʦʛʦʦʨ 2 ʜʫʛʘʘʨ ᴇʨʛᴇʭ ʩʪʘʥʮʘʜ 1 

ʥʘʩʦʩ ʘʞʠʣʣʘʥ ʮʵʚʵʨ ʫʩʳʛ ʰʘʭʘʞ ʙʘʡʥʘ. 2 ʜʫʛʘʘʨ ᴇʨʛᴇʭ ʩʪʘʥʮʳʥ ʙʘʨʠʣʛʘ ʮʫʫʨʯ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭʛװʡ ʙʦʣʩʦʥ ʙʘʡʥʘ. 
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ʍϾʩʥʵʛʪ III.12. ʎʵʚʵʨ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ЊʨʛЊʭ ʥʘʩʦʩ ʩʪʘʥʮʳʥ ʪʦʥʦʛʣʦʣ 

ɼ/ʜ ʊʦʥʦʛʣʦʣʳʥ ʥʵʨ ʊʠʧ ʤʘʨʢ 
 ʭװʯʠʥ 
ʯʘʜʘʣ 

ɸʰʠʛʣʘʣʪʘʜ 
ʦʨʩʦʥ ʦʥ 

1. I ᴇʨʛᴇʭ ʩʪʘʥʮʳʥ ʫʩ 
ʰʘʭʘʭ ʥʘʩʦʩ 

ˉ1 ɼ320-50 320 ʤ3 2006 

2. ˉ2 160-90 160 ʤ3 2016 

3. 
II ᴇʨʛᴇʭ ʩʪʘʥʮʳʥ ʰʘʭʘʭ 
ʥʘʩʦʩ 

ˉ1 ɼ320-50 320 ʤ3 2006 

4. ˉ2 ɼ200-90 200 ʤ3 2016 

5. ˉ3 ɼ200-90 200 ʤ3 2017 

6. ʈʝʟʝʨʚʫʘʨ   
ʪᴇʤᴇʨ ʙʝʪʦʥ 
ʮʫʪʛʘʤʘʣ 

1000 ʤ3 1980 

ʍϾʩʥʵʛʪ III.13. ɻϾʥʠʡ ʫʩʥʳ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜϾʥ 

ˉ 
ʉʦʨʠʣʳʥ 

 ʜװװʣʵʣʪװװʟװ
ʅʵʛʞ ʉʦʨʠʣʳʥ ʘʨʛʳʥ ʪʵʤʜʵʛʣʵʛʵʵ תʨ ʜװʥ, ʥʘʨʠʡʚʯʣʘʣ 

1 ɽʨᴇʥʭʠʡ ʭʘʪʫʫʣʘʛ ʤʛ.ʵʢʚ/ʣ MNS ISO 6059-2005 4,5-5,5 

2 ʂʘʣʴʮʠ ʤʛ/ʣ MNS ISO 2572-99 72,3 

3 ʍʣʦʨʠʜ ʤʛ/ʣ MNS 4424-2005 32,66 

4 ʉʫʣʴʬʘʪ ʤʛ/ʣ ɻʆʉʊ 4389-72 38,68 

5 ʅʠʪʨʘʪ ʤʛ/ʣ MNS 4431-2005 0,125 

6 ʅʠʪʨʠʪ ʤʛ/ʣ MNS ISO 7890-3:2001 0,025 

7 ʊᴇʤᴇʨ ʤʛ/ʣ MNS 4430-2005 0,27 

3.8. ʋʉ ʎʕɺʕʈʃʕɻʕʕʅʀʁ ʊʆʅʆɻʃʆʃ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘ ʥʵʤʵʣʪ ʫʩʥʳ ʯʘʥʘʨʘʘʩ 

ʠʭʵʵʭʵʥ ʰʘʣʪʛʘʘʣʜʘʛ ʙʘ ʥʵʤʵʣʪ ʫʩ ʮʵʚʵʨʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʞʠʣʣʘʛʘʘ ʯʫʭʘʣ 

 .ʨʵʛʪʵʡ ʙʘʡʜʘʛװװ

ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʭʘʘʣʪʪʘʡ ʩʠʩʪʝʤʠʡʥ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ 

1150ʉ ʙʘʡʭ װʝʠʡʥ ʯʘʥʘʨʳʥ ʥʦʨʤʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚ. 

ʍϾʩʥʵʛʪ III.14. ʉϾʣʞʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʥ ʥʦʨʤ 

 ʜʠʡʥ ʥʵʨװװʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʭ 

ʥʵʛʞ 
 ʣʵʣʪʠʡʥ ʫʪʛʘװװʟת

1 ʊʫʥʛʘʣʘʛʞʠʣʪ ʐʨʠʬʪ ʩʤ 30 

2 ʂʘʨʙʦʥʘʪʳʥ ʭʘʪʫʫʣʘʛ (ʨʅ <8.5) ʤʢʛ-ʵʢʚ/ʢʛ 800 

3 ʉʫʣʴʬʘʪ-ʢʘʣʴʮʠʡʥ ʭʘʪʫʫʣʘʛ ʤʢʛ-ʵʢʚ/ʢʛ ɻʨʘʬʠʢʘʘʨ ʪʦʜʦʨʭʦʡʣʥʦ 

4 ʋʫʩʩʘʥ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʘʤʞ ʤʢʛ/ʢʛ 50 

5 ʊᴇʤʨʠʡʥ ʘʛʫʫʣʘʤʞ (Fe-ʜ ʰʠʣʞװװʣʩʥʵʵʨ) ʤʢʛ/ʢʛ 600 

6 25 ʦʉ װʝʠʡʥ ʨʅ - 7.0-11.0 

7 ʏᴇʣᴇᴇʪ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡ (CO2) ʤʛ/ʢʛ 0 (pH>8.3 װʝʜ) 

8 ʅʝʬʪʠʡʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʘʛʫʫʣʘʤʞ ʤʛ/ʢʛ 1.0 

 
ʊʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʥʭʥʳ ʪᴇʩʣᴇᴇʨ 1 Na ʢʘʪʠʦʥʪʦʡ ʰװװʣʪװװʨ ʙװʭʠʡ ʫʩ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜ ʩʫʫʨʠʣʫʫʣʘʥ ʘʰʠʛʣʘʞ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʦʜʦʦʛʠʡʥ 

ʙʘʡʜʣʘʘʨ ʘh ʠʛʣʘʭʛװʡ ʙʘʡʛʘʘ.  
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ɿʫʨʘʛ III.17. ʍʫʫʯʠʥ ʫʩ ʙʵʣʪʛʵʣʠʡʥ ʪЊʭЊЊʨЊʤʞϾϾʜ 

 

ʍʘʨʠʥ DZL ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ 4 ʟʫʫʭʳʛ ʩʫʫʨʠʣʫʫʣʘʭʜʘʘ ʪʵʜʛʵʵʨʪ ʟʦʨʠʫʣʘʥ 

ʪװװʭʠʡ ʫʩʥʳ ʜʘʨʘʣʪ 0.07 ʄʇʘ, ʭʘʪʫʫʣʘʛ ʥʴ ɾ<7 ʤʢʛ-ʵʢʚ/ʢʛ ʙʘʡʭ ʥᴇʭʮᴇʣᴇᴇʨ ñF74A1ò 

ʤʘʨʢʠʡʥ 10 ʤ3 ʙװʪʵʵʤʞʪʵʡ ʥʵʛ ʰʘʪʥʳ ʫʩ ʟᴇᴇʣʨװװʣʵʭ ʘʚʪʦʤʘʪ ʩʠʩʪʝʤ ʫʛʩʘʨʯ 

ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʥʘ. ʊʫʩ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʥʘʪʨʠ ʢʘʪʠʦʥʪʥr ʘʨʛʘʘʨ ʪװװʭʠʡ ʫʩʳʛ ʠʦʥ 

ʩʦʣʠʣʮʦʭ ʤʘʪʝʨʠʘʣ ʜʫʥʜʫʫʨ ʥʵʚʪʨװװʣʞ ʭʘʪʫʫʣʛʠʡʛ ʙʫʫʨʫʫʣʜʘʛ. ɸʰʠʛʣʘʣʪʳʥ 

ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʞ ʘʞʠʣʣʘʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʛʘʨʘʭ ʫʩʥʳ ʭʘʪʫʫʣʛʠʡʛ 10 ʤʢʛ-ʵʢʚ/ʜʤ3 

ʙʦʣʪʦʣ ʙʫʫʨʫʫʣʜʘʛ. 

ʉʪʘʥʮʳʥ ʫʩ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʵʛʪ ʙʘʡʛʘʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʜʘʨʘʘʭ 

ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚ. 

ʍϾʩʥʵʛʪ III.15. ʋʩ ʙʦʣʦʚʩʨʫʫʣʘʭ ʭʵʩʛʠʡʥ Ͼʥʜʩʵʥ ʪʦʥʦʛ ʪЊʭЊЊʨЊʤʞϾϾʜ 

ˉ ʊʦʥʦʛʣʦʣʳʥ ʥʵʨ ʅʵʛʞ תʟװװʣʵʣʪ ʊʦʦ 

1 ʋʩ ʟᴇᴇʣʨװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ /ʘʚʪʦʤʘʪ/(d=750ʤʤ) ʤ3/ʮ 10  1 

2 ʊʦʥʦʛʣʦʣʳʥ ʩʵʨʛʵʵʣʪʠʡʛ ʫʜʠʨʜʘʭ ʘʚʪʦʤʘʪ ʙʣʦʢ  - - 1 ʢʦʤ 

3 ʅʘʪʨʠ ʢʘʪʠʦʥʪʳʥ  ʰװװʣʪװװʨ  ʤ3/ʮ 25 5 

4 ʋʩ ʭʠʡʛװʡʞװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʤ3/ʮ 20 1 

5 ʅʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩ ˉ1 ʪʥ/ʮ ʂ-45/30 1 

6  ʅʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩ ˉ2 ʪʥ/ʮ ʂ-20/30 1 

7 ʋʩʥʳ ʪʦʦʣʫʫʨ   1 ʢʦʤ 

8 ɿᴇᴇʣʨװװʣʩʵʥ ʥʵʤʵʣʪ ʫʩʥʳ ʙʘʢ ɹʘʛʪʘʘʤʞ ʤ3 25  2 

9 ɼʘʚʩʥʳ ʫʫʩʤʘʣʳʥ ʩʘʚ ɹʘʛʪʘʘʤʞ ʤ3 0,5 1 

 

ʋʩ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʚʪʦʤʘʪ ʩʠʩʪʝʤʠʡʛ ʜʘʨʘʘʭ ʟʫʨʛʘʘʨ ʭʘʨʫʫʣʘʚ. 
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ɿʫʨʘʛ III.18. ʋʩ ʙʵʣʪʛʵʣʠʡʥ ʭʵʩʛʠʡʥ ʘʚʪʦʤʘʪ ʰϾϾʣʪϾϾʨ 

ʋʩ ʟᴇᴇʣʨװװʣʵʭ ʘʚʪʦʤʘʪ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʭʮᴇʣ:  

ü װתʩʛʵʚʵʨ ʫʩʥʳ ʰʘʘʨʜʣʘʛʘ  

¶ ʍᴇʚᴇʛʯ ʙʦʜʠʩ 5 ʤʛ/ʜʤ3 -ʵʵʩ ʠʭʛװʡ 

¶ ɽʨᴇʥʭʠʡ ʭʘʪʫʫʣʘʛ 20000 ʤʢʛ-ʵʢʚ/ʜʤ3 ʭװʨʪʵʣ  

¶ ɽʨᴇʥʭʠʡ ʜʘʚʩʣʘʛ 1000 ʤʛ/ʜʤ3 ʭװʨʪʵʣ 

¶ ᴆʥʛᴇ 30 ʛʨʘʜʫʩʘʘʩ ʠʭʛװʡ  

¶ ʊᴇʤᴇʨ 0.5 ʤʛ/ʜʤ3-ʩ ʠʭʛװʡ  

¶ ʍװʭʵʨʪ ʫʩʪᴇʨᴇʛʯ ʙʘ ʩʫʣʴʬʠʜʫʫʜ ʙʘʡʭʛװʡ  

  ʡװʣ ʫʫʩʘʭ ʭʘʪʫʫ ʞʠʞʠʛ ʭʵʩʵʛ ʙʘʡʭʛת ¶

¶ ʋʩʥʳ ʪʝʤʧʝʨʘʪʫʨ 5-35 0ʉ  

ü ɸʰʠʛʣʘʣʪʳʥ  ʥᴇʭʮᴇʣ  

¶ ʊᴇʭᴇᴇʨᴇʤʞ ʨװװ ʦʨʦʭ ʫʩʥʳ ʜʘʨʘʣʪ 0.2-0.6 ʄʇʘ 

¶ ʊʦʥʦʛʣʦʣʳʥ ʭװʯʠʥ ʯʘʜʘʣ 10 ʪʥ/ʮ  

¶ ʎʘʭʠʣʛʘʘʥ ʩװʣʞʵʵʥʠʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭװʯʜʵʣ 220Ñ10% ɺ, 50 ɻʮ, 

ʛװʡʜʣʠʡʥ ʭװʯ 0.2 ɸ ʭװʨʪʵʣ 

¶ ʊʦʥʦʛʣʦʣ ʙʘʡʨʣʘʭ ʪʘʩʘʣʛʘʘʥʳ ʪʝʤʧʝʨʘʪʫʨ +50ʉ-+500ʉ  

¶ ɸʛʘʘʨʳʥ ʯʠʡʛʰʠʣʪ 70%-ʘʘʩ ʠʭʛװʡ  

¶ ɿᴇᴇʣʨװװʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʜʦʪʦʨ ʩʠʡʨʵʛʞʠʣʪ (ʚʘʢʫʤ) װװʩʛʵʭʛװʡ ʙʘʡʭ  

¶ ʊʦʥʦʛʣʦʣʳʛ ʥʘʨʥʳ ʰʫʫʜ ʪʫʩʛʘʣ ʙʦʣʦʥ ʭʘʩʘʭ ʪʝʤʧʝʨʘʪʫʨʘʘʩ 

ʭʘʤʛʘʘʣʥʘ 

¶ ʊʦʥʦʛʣʦʣ ʭʘʣʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞװװʜʵʜ ʭʵʪ ʦʡʨ ʙʘʡʞ ʙʦʣʦʭʛװʡ  

¶ ʊʦʥʦʛʣʦʣ ʥʴ ʪʦʦʩ ʠʭʪʵʡ ʘʛʘʘʨʘʘʩ ʭʘʤʛʘʘʣʘʛʜʩʘʥ ʙʘʡʥʘ.  
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ñɻʦʫʣʜʝʥ ʨʝʟʠʥò ʍʍʂ ʪʫʩ ʩʪʘʥʮʳʥ ʫʩ ʙʵʣʪʛʵʣʠʡʥ ʭʵʩʵʛʪ 10 ʪʥ/ʮ ʭװʯʠʥ 

ʯʘʜʘʣʪʘʡ ʫʩ ʟᴇᴇʣʨװװʣʵʭ ʘʚʪʦʤʘʪ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʜʘʨʘʘ ʪᴇʤʨʠʡʥ װʨʪʵʩ ʜʫʥʜʫʫʨ 

ʫʩʳʛ ʥʵʚʪʨװװʣʞ, ʫʫʩʩʘʥ ʭʠʡ (ʭװʯʠʣʪᴇʨᴇʛʯ)-ʛ ʙʫʫʨʫʫʣʘʭ 20 ʪʥ/ʮ ʙװʪʵʵʤʞʪʵʡ ñJMY-

20ò ʤʘʷʛʠʡʥ ʫʩ ʭʠʡʛװʡʞװװʣʵʭ ʪᴇʤʨʠʡʥ װʨʪʩʵʥ ʜʝʵʘʨʘʪʦʨʳʛ ñJKA STAGER 

CONTROLLERò ʤʘʨʢʠʡʥ ʫʜʠʨʜʣʘʛʳʥ ʙʣʦʢʠʡʥ ʭʘʤʪ 2018 ʦʥʳ 11-ʨ ʩʘʨʜ ʫʛʩʘʨʯ 

ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʥʘ.  

1. ɼʝʘʨɻʘʪʦʨʳʥ װʟװװʣʵʣʪװװʜ:  

- ʍʵʤʞʵʵ 800*3200 

- ᴆʥʜᴇʨ: 1200 ʤʤ 

- ɾʠʥ: 975 ʢʛ 

- ɼʝʘʵʨʘʪʦʨʪ ʦʨʦʭ ʫʩʥʳ ʜʘʨʘʣʪ: 0,2-0,5 ʄʈʘ 

- ɹװʪʵʵʤʞ: 20 ʪʥ/ʮ 

- ɼʝʘʵʨʘʪʦʨʦʦʩ ʛʘʨʘʭ ʫʩʘʥ ʜʘʭʴ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʘʤʞ 20 ʤʢʛ/ʜʤ3. 

- ʎʘʭʠʣʛʘʘʥ ʩװʣʞʵʵʥʠʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʭװʯʜʵʣ: 220, 50 ɻʮ. ʛװʡʜʣʠʡʥ ʭװʯ 

0,2 ɸ ʭװʨʪʵʣ 

- ʊʦʥʦʛʣʦʣ ʙʘʡʨʣʘʭ ʪʘʩʘʣʛʘʘʥʳ ʪʝʤʧʝʨʘʪʫʨ: 5-ʘʘʩ 50°C 

- ɸʛʘʘʨʳʥ ʯʠʡʛ: 70%-ʠʘʩ ʠʭʛװʡ. 

- ʍʠʡʛװʡʞװװʣʵʭ ʤʘʪʝʨʠʘʣʳʥ ʭʵʤʞʵʵ: 1.1 ʪ 

- ʆʨʦʭ, ʛʘʨʘʭ ʭʦʦʣʦʡʥ ʭʵʤʞʵʵ: DN65/DN80 

 :ʩʛʵʚʵʨ ʫʩʥʳ ʰʘʘʨʜʣʘʛʘװת .2

- ʍᴇʚᴇʛʯ ʙʦʜʠʩ: 1 ʤʢʛ/ʜʤ3-ʵʵʩ ʠʭʛװʡ. 

- ɽʨᴇʥʭʠʡ ʭʘʪʫʫʣʘʛ: 1000 ʤʢʛ-ʵʢʚ/ʜʤ3-ʵʵʩ ʠʭʛװʡ. 

- ᴆʥʛᴇ: 25-30 ʛʨʘʜʫʩʘʘʩ ʠʭʛװʡ. 

 .ʡװʣ ʫʫʩʘʭ ʞʠʞʠʛ ʭʵʩʵʛ ʙʘʡʭʛת -

- ʊᴇʤᴇʨ: 0,1-ʘʘʩ ʤʢʛ/ʜʤ3-ʵʵʩ ʠʭʛװʡ. 

- ʋʩʥʳ ʪʝʤʧʝʨʘʪʫʨ: 5-35°ʉ. 

  

ʘ.                                                   ʙ. 

ɿʫʨʘʛ III.19. ʊЊʤʨʠʡʥ Ͼʨʜʩʵʥ ʜʝʘʵʨʘʪʦʨ (a), ʪϾϾʥʠʡ ʫʜʠʨʜʣʘʛʳʥ ʙʣʦʢ ʙʘ ʩʵʨʛʵʵʣʪʠʡʥ ʩʭʝʤ (ʙ) 
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ʕʥʵʭװװ ʜʝʘʵʨʘʪʦʨ ʥʴ ʭʘʘʣʪʫʫʜ, ʜʘʨʘʣʪʳʥ ʭʵʤʞװװʨ, ʭʦʣʙʦʣʪʳʥ ʰʫʛʘʤ 

ʭʦʦʣʦʡʥʫʫʜʘʘʨ ʪʦʥʦʛʣʦʛʜʩʦʥ ʙװʨʵʥ ʘʚʪʦʤʘʪ ʘʞʠʣʣʘʛʘʘʪʘʡ. ɸʰʠʛʣʘʣʪʳʥ 

ʥᴇʭʮᴇʣʜ ʜʝʘʵʨʘʪʦʨʳʛ ʵʩʨʵʛ ʫʛʘʘʣʪʳʥ ʧʨʦʮʝʩʩʦʦʨ ʩʵʨʛʵʵʣʪʠʡʛ 24 ʮʘʛʪ ʥʵʛ ʫʜʘʘ 25 

ʤʠʥʫʪ ʭʠʡʜʵʛ. ʆʨʦʭ ʫʩʥʳ ʜʘʨʘʣʪʳʥ װʡʣʯʣʵʣʵʵʨ ʜʘʨʘʣʪʳʥ ʭʘʘʣʪʫʫʜ ʥʵʵʛʜʵʞ 

ʭʘʘʛʜʘʥʘ. ʋʛʘʘʣʪ ʭʠʡʭ װʝʜ ʦʨʦʭ ʫʩʥʳ ʜʘʨʘʣʪʳʛ ʟʘʘʚʘʣ 2.8 ʘʪʘ-ʘʘʩ ʜʵʵʰ ʭʵʤʞʵʵʥʜ 

ʙʘʡʣʛʘʩʥʘʘʨ ʫʛʘʘʣʪ ʭʵʚʠʡʥ ʷʚʘʛʜʘʭ ʥᴇʭʮᴇʣ ʙװʨʜʜʵʛ ʙʘʡʥʘ. ʉʵʨʛʵʵʣʪʠʡʥ 

ʘʞʠʣʣʘʛʘʘ ʜʫʫʩʘʭʘʜ ʪʦʥʦʛʣʦʣ ʘʚʪʦʤʘʪʘʘʨ ʘʞʠʣʜ ʟʘʣʛʘʛʜʘʥʘ. ʍʵʨʵʚ ʙʵʣʪʛʵʣʜ 

ʪʘʚʠʭ ʙʦʣ ʦʨʦʭ ʭʘʘʣʪʳʛ ʭʘʘʞ, ʫʜʠʨʜʣʘʛʳʥ ʙʣʦʢʠʡʛ ʫʥʪʨʘʘʥʘ.  

ʋʩʥʘʘʩ ʭװʯʠʣʪᴇʨᴇʛʯ ʷʣʛʘʭ ʤʘʪʝʨʠʘʣ ʙʫʶʫ ʜʝʘʵʨʘʪʦʨ ʜʦʪʦʨʭ ʪᴇʤʨʠʡʥ 

 ,ʚʰʥʠʡ ʭʵʤʞʵʵʥʜ ʙʘʡʥʛʘ ʭʷʥʘʣʪ ʪʘʚʴʞ, (ʟʦʨʠʫʣʘʣʪʳʥ ʮʦʥʭʦʦʨ ʭʘʨʘʭ)װʨʪʵʩʥʠʡ ʪװ

ʤʘʪʝʨʠʘʣʳʥ ʵʣʵʛʜʣʠʡʛ ʪʦʦʮʦʞ ʥʵʤʩʥʵʵʨ ʫʩʳʛ ʪʘʩʨʘʣʪʛװʡ ʭʠʡʛװʡʞװװʣʵʭ 

ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʥʵ. 
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IV. ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ɿʋʋʍʅʋʋɼʓʅ ʐɸʊɸʃʊʓʅ ʊɽʍʅʆʃʆɻʀʁɻ 

ᴆᴆʈʏʃᴆʅ ʐʀʅʕʏʃʕʍ, ᴆʈɻᴆʊɻᴆʍ ɽʈᴆʅʍʀʁ ʊᴆʃᴆɺʃᴆɻᴆᴆ 

4.1. ɿʋʈɸɻ ʊᴆʉʃʀʁʅ ʅᴆʍʎᴆʃ 

4.1.1. ʉʪʘʥʜʘʨʪ 

 ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜʳʥ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʡʛ ᴇᴇʨʯʣᴇʭ ʙʦʣʦʥ 

ᴇʨʛᴇʪʛᴇʣʠʡʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʘʰʠʛʣʘʭ ʩʪʘʥʜʘʨʪ, ʭʵʤʞʠʣ ʟװʡ, 

ʪʝʭʥʠʢʠʡʥ ʘʞʣʳʥ ʟʫʨʘʛ ʪᴇʩᴇʣ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʄʦʥʛʦʣ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ ʙʘʡʛʘʘ 

ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʘʰʠʛʣʘʥʘ. ɻʵʭʜʵʵ ʫʛ ʩʪʘʥʜʘʨʪ ʦʨʯʠʥ װʝʠʡʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 

ʟʫʫʭʥʳ ʟʫʨʘʛ ʪᴇʩᴇʣ, ʪᴇʩʚʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʭʵʜ ʭʘʥʛʘʣʪʛװʡ ʙʘʡʚʘʣ ʜʘʨʘʘʭ 

ʩʪʘʥʜʘʨʪʘʘʩ ʥʵʤʞ ʘʰʠʛʣʘʥʘ. 

ʉʪʘʥʜʘʨʪʫʫʜ: 

ʘ/  ʄʦʥʛʦʣʳʥ ʩʪʘʥʜʘʨʪʫʫʜ 

ʙ/ ʆʍʋ ʙʦʣʦʥ ɹʅʍɸʋ-ʳʥ ʩʪʘʥʜʘʨʪʫʫʜ 

ʚ/ ɸʅʋ-ʳʥ ʩʪʘʥʜʘʨʪ 

ASME ï American Standards of Mechanical Engineers 

ANSI ï American National Standard Institute 

ASTM ï American Society for Testing and Goods  

ISA ï Instrument Society of America 

MSS ï Manufacturers Standardization Society of the Valve and Fitting Industry 

NEMA ï National Electrical Manufacturers Association 

NFPA ï National Fire Protection Association 

NEPA ï National Enviromental Policy Act 

IEEE ï Institute of Electrical and Electronics Engineers 

OSHA ï Occupational, Safety and Health Act 

NEC ï National Electrical Code 

UL ï Underwriters Laboratories 

ʛ/ ʗʧʦʥ ʩʪʘʥʜʘʨʪ 

JIS ï Japan Industrial Standards 

JEC ï Standards of the Japanese Electro-technical Committee 

JEM - Standards of the Japanese Electrical Manufacturerôs Association 

JCS- Japanese Cable Makerôs Association Standards 

ʜ/ ʆʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ 

ISO ï International Organization for Standardization 

IEC ï International Electro-Technical Commission 

ʍʵʤʞʠʣʪʠʡʥ ʥʵʛʞ: 

ʄʝʪʨʠʡʥ ʩʠʩʪʝʤʠʡʥ ʥʵʛʞʠʡʛ ʘʰʠʛʣʘʥʘ. 

 

ʤʤ      - ʤʠʣʣʠʤʝʪʨ ʢɺɸ - ʢʠʣʦɺʦʣʴʪ-ɸʤʧʝʨ 

cʤ  - ʩʘʥʪʠʤʝʪʨ ʄɺɸ - ʄʝʛʘɺʦʣʴʪ ïɸʤʧʝʨ 

ʤ       - ʤʝʪʨ  ʢɺʪ - ʢʠʣʦɺʘʪʪ 

ʢʤ       - ʢʠʣʦʤʝʪʨ ʄɺʪ - ʄʝʛʘɺʘʪʪ 

ʩʤ ʢʚ      - ʩʘʥʪʠʤʝʪʨ ʢʚʘʜʨʘʪ ʄɺʪĬʮ  - ʄʝʛʘɺʘʪʪ-ʮʘʛ 
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ʩʤ ʢʫʙ    - ʩʘʥʪʠʤʝʪʨ ʢʫʙ ʅĬʤ       - ʅʴʶʪʦʥ- ʤʝʪʨ  

ʢʛ  - ʢʠʣʦʛʨʘʤʤ ʨʨʤ  - ʩʘʷʥʳ ʥʵʛ ʭʵʩʵʛ 

ʢʛʭ - ʢʠʣʦʛʨʘʤʤ ʭװʯ ʤʠʢʨʦ-ʉ - ʤʠʢʨʦ-ʩʠʤʥʝʥʩ 

ʪ    - ʪʦʥʥ / 1,000 ʢʠʣʦʛʨʘʤʤ/ ʦ ʉ - ʎʝʣʴʩʠʡʥ ʛʨʘʜʫʩ 

ʩʝʢ  - ʩʝʢʫʥʜ ʵʨʛ/ʤʠʥ - ʵʨʛʵʣʪ ʭʫʚʘʘʭ ʥʴ ʤʠʥʫʪ 

ʤ/ʩ   - ʤʝʪʨ ʭʫʚʘʘʭ ʥʴ ʩʝʢʫʥʜ ɻʮ  - ɻʝʨʮ 

ɸ  - ɸʤʧʝʨ ʛ/ʢɺʪĬʮ - ʛʨʘʤʤ ʭʫʚʘʘʭ ʥʴ ʢʠʣʦʚʘʪʪ ʮʘʛ 

ɺ - ɺʦʣʴʪ ʢʢʘʣ/ ʢʛ     - ʢʠʣʦʢʘʣʦʨʠ ʭʫʚʘʘʭ ʥʴ ʢʠʣʦʛʨʘʤʤ 

ʢɺ   - ʢʠʣʦɺʦʣʴʪ %  - ʭʫʚʴ   

 

4.1.2. ɿʫʨʘʛ ʪᴇʩʣʠʡʥ ʪʦʦʮʦʦʥʳ ᴇʛᴇʛʜʣװװʜ 

ɹʘʡʨʰʣʳʥ ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮᴇʣ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʵʨʩ ʪʵʩ ʙʫʶʫ ʞʠʣʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ -37.5ʦʉ-ʵʩɻ +35ʦʉ ʙʘʡʛʘʘ ʥʴ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ  

ʘʞʠʣʣʘʛʘʘʥʳ װʨ ʘʰʠʛʪ ʥᴇʣᴇᴇʣʥᴇ. ʄᴇʥ ʩʘʣʭʠʥʳ ʛʦʨʠʤ ʥʴ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ʙʘʨʴʞ 

ʙʘʡʛʫʫʣʘʭ, ʘʰʠʛʣʘʣʪ ʟʘʩʚʘʨʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʥᴇʣᴇᴇʣʥᴇ. ʀʡʤʜ ʵʥʵʭװװ ʪʝʭʥʠʢ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣʠʡʥ ʩʫʜʘʣʛʘʘʥʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʨʘʛ, ʪᴇʩʣʠʡʥ ʪʦʦʮʦʦʛ 

ʊʕɿת-ʠʡʥ 2.1 ʜװʛʵʵʨ ʙװʣʵʛʪ ᴇʛᴇʛʜʩᴇʥ ᴇʛᴇʛʜʣװװʜʠʡʛ ʘʰʠʛʣʘʩʘʥ. 

4.1.3. ɿʫʨʘʛ ʪᴇʩᴇʣ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʘʚʯ װʟʵʭ ʰʘʘʨʜʣʘʛʫʫʜ 

1. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ װʥʜʩʵʥ ʙʘ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜ ʥʘʡʜʚʘʨʪʘʡ 

ʘʞʠʣʣʘʛʘʘʪʘʡ ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʦʛʜʩʦʥ ʙʘʡʭ. 

2. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʘʥʜ ʪװʣʵʭ ʥװװʨʩ. ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥװװʨʩʵʥʜ 

ʪʦʭʠʨʦʭʦʦʨ ʟʫʫʭʥʳ ʪᴇʨᴇʣ, ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʡʛ ʦʥʦʚʯʪʦʡ ʩʦʥʛʦʭ, 

ʷʣʘʥʛʫʷʘ ʥװװʨʩʥʠʡ  ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ, װʥʩʣʵʛ, ʯʠʡʛʣʵʛ ʟʵʨʵʛ ʦʥʮʣʦʛʠʡʛ 

ʪʦʦʮʦʦʣʩʦʥ ʙʘʡʭ.  

3. ɿʫʫʭʥʳ ʭʷʥʘʣʪ, ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤ: ʉʪʘʥʮʳʥ ʭʷʥʘʣʪ, ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤ 

ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ɼʎʉ ʙʘ ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʤᴇʨʜᴇʛʜʜᴇʛ ʪʝʭʥʠʢ, ʘʰʠʛʣʘʣʪ, 

ʘʶʫʣʛװʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʵʤ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜʜᴇʛ NEPA  ʙʦʣʦʥ 

OSHA-ʛʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʙʘʡʥʘ. ʊʫʩ ʩʠʩʪʝʤ ʥʴ ʘʣʴ ʙʦʣʦʭ ʭʷʣʙʘʨ 

ʵʥʛʠʡʥ ʭʠʡʮʪʵʡ ʙʘʡʭʘʘʩ ʛʘʜʥʘ ʦʣʦʥ ʫʣʩʘʜ ʭװʣʵʵʥ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʵʥʛʠʡʥ 

ʭʵʨʵʛʣʵʵʥʠʡ ʧʨʦʛʨʘʤʤ ʭʘʥʛʘʤʞʪʘʡ, ʦʨʦʣʪ, ʛʘʨʘʣʪʳʥ ʤʦʜʫʣʴ ʥʴ ʮʘʘʰʠʜ 

ᴇʨʛᴇʪʛᴇʭ ʥᴇᴇʮ ʙʦʣʦʤʞʪʦʡ, ʦʣʦʥ ʩʫʜʘʣʪʘʡ ʢʘʙʝʣʠʡʥ ʭʦʣʙʦʣʪʪʦʡ ʩװװʣʠʡʥ 

 .ʝʠʡʥ ʦʣʦʥ ʩʫʚʘʛʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤ ʙʘʡʥʘװ

4. ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʭʘʤʛʘʘʣʘʣʪ. ʄʦʥʛʦʣ ʦʨʥʳ ʵʨʩ ʪʵʩ, ʭʫʫʨʘʡ, ʩʵʨװװʥ ʥᴇʭʮᴇʣ, 

ʛʘʟʘʨ ʥʫʪʛʠʡʥ ᴇʥʜᴇʨʣᴇʛ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʙʦʭʠʨʜʦʣʪʦʜ 

ᴇʨʪᴇʤʪʛʠʡ ʙʘʡʜʘʛ. ʀʡʤʜ ʩʪʘʥʮʳʥ ʷʥʜʘʥʛʘʘʩ ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʭʘʤʪ ʭʘʷʛʜʘʭ 

ʙʦʭʠʨʜʫʫʣʘʭ ʭʦʨʪʦʡ ʙʦʜʠʩ ʙʦʣʦʭ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʠʩʵʣ, ʭװʭʵʨ, ʘʟʦʪʳʥ 

ʜʘʚʭʘʨ ʠʩʵʣ ʙʦʣʦʥ ʭʘʷʛʜʘʣ ʫʩ, װʥʩʠʡʛ ʄʦʥʛʦʣ ʫʣʩ, ʦʣʦʥ ʫʣʩʘʜ ʤᴇʨʜᴇʛʜᴇʞ 

ʙʘʡʛʘʘ ʩʪʘʥʜʘʨʪʳʥ ʭʵʤʞʵʵʥʜ ʭװʨʪʵʣ ʮʵʚʵʨʰװװʣʞ ʭʘʷʭ, ʪװװʥʜ ʪʘʚʠʭ 

ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤʠʡʛ ʟʫʨʘʛ, ʪᴇʩᴇʣʜ ʪʫʩʛʘʭ ʸʩʪʦʡ. 
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4.2. ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ʍתʏʀʅ ʏɸɼɸʃ, ʉʆʅɻʆʃʊ 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪᴇʚʣᴇʨʩᴇʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʛ ʩʘʡʞʨʫʫʣʘʭ, 

ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜʳʛ ʰʠʥʵʯʣʵʭ, ᴇʨʛᴇʪʛᴇʭ ʪᴇʩʣʠʡʥ ʘʞʣʳʥ ʜʘʘʣʛʘʚʨʳʥ 

ʜʘʛʫʫ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʣʵʵ.  

ʅʵʛʞ ʭʫʛʘʮʘʘʥʜ ʜʦʪʦʦʜ ʭʵʨʵʛʣʵʵʥʜ ʟʘʨʮʫʫʣʞ ʙʘʡʛʘʘ ʙʦʣʦʥ ʜʫʣʘʘʥʳ 

ʩװʣʞʵʵʛʵʵʨ ʪװʛʵʵʞ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ ʥʠʡʪ ʜʵʵʜ ʘʯʘʘʣʣʘʘʨ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭװʯʠʥ 

ʯʘʜʣʳʛ ʪʦʜʦʨʭʦʡʣʥʦ. 

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ  ʪᴇʚʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʦʥʮʣʦʛ, ʜʫʣʘʘʥʳ ʥʠʡʣʙʵʨ 

ʘʯʘʘʣʘʣ, ʭʘʣʘʘʣʪʳʥ ʙʘ ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ ʟʵʨʵʛ ʛʘʜʥʘ ʘʛʘʘʨʳʥ 

ʪʝʤʧʝʨʘʪʫʨʘʘʩ ʭʘʤʘʘʨʘʭ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʛʨʘʬʠʢʘʘʨ ʪʦʭʠʨʫʫʣʘʛʜʘʭ ʘʯʘʘʣʘʣ ʭʵʜʵʥ ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʛʘʘ ʙʦʣʦʥ ʘʭʫʡʥ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ ʛʵʭ ʤʵʪ ʞʠʣʠʡʥ ʪʫʨʰ ʝʨᴇʥʭʠʡʜᴇᴇ ʪʦʛʪʤʦʣ 

ʘʯʘʘʣʣʳʥ ʵʟʣʵʭ ʭʫʚʠʡʥ ʞʠʥ ʟʵʨʵʛ ʘʯʘʘʣʣʳʥ ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʫʫʣʘʥ ʜʫʣʘʘʥʳ 

ʩʪʘʥʮʳʥ ʪᴇʨʣʠʡʛ ʩʦʥʛʦʚ. 

ʊʫʭʘʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʥ (ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ 

ʭʵʨʵʛʣʵʵʥʠʡ) ʜʫʣʘʘʥ ʟᴇᴇʛʯ ʘʞʣʳʥ ʙʠʝʠʡʥ (ʫʫʨ ʙʘ ʫʩ) ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʫʫʣʘʥ 

ʟʫʫʭʥʳ ʪᴇʨʣʠʡʛ ʩʦʥʛʦʥʦ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʘʣ ʙʦʣʦʥ ʮʘʘʰʜʳʥ 

ʭᴇʛʞʣʠʡʥ ʪᴇʣᴇʚʣᴇʣʪᴇʜ ʪʝʭʥʦʣʦʛʠʡʥ ʫʫʨʳʥ ʭʵʨʵʛʣʵʛʯ ʙʘʡʭʛװʡ ʟᴇʚʭᴇʥ ʭʘʣʘʘʣʪ, 

ʘʛʘʘʨʞʫʫʣʘʣʪ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʵʨʵʛʣʵʵ ʙʘʡʛʘʘ ʪʫʣ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 

ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʫʫʜʳʛ ʰʠʥʵʯʣʵʭ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪ ᴇʥʜᴇʨ, 

ʵʢʦʣʦʛʠʜ ʵʵʣʪʵʡ ʦʨʯʠʥ װʝʠʡʥ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ ʩʦʥʛʦʥ ᴇʨʛᴇʪʛᴇʭ ʥʴ 

ʟװʡʪʵʡ ʙʘʡʥʘ.  

ʀʡʤʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭװʯʠʥ ʯʘʜʣʳʛ ʪʦʦʮʦʦʪ ʛʦʨʠʤʳʥ װʝʠʡʥ ʭʘʣʘʘʣʪ, 

ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʘʯʘʘʣʘʣ ʙʦʣʦʥ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ 

ʜʵʵʜ  ʘʯʘʘʣʣʫʫʜʳʥ ʥʠʡʣʙʵʨʵʵʨ ʪʦʜʦʨʭʦʡʣʥʦ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʦʜʦʦʛʠʡʥ ʙʦʣʦʥ ʰʠʥʵʵʨ ʥʵʤʵʛʜʵʭ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʫʫʜʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪװװʜʵʵʨ 

ʭʘʨʫʫʣʘʚ.  

 ʍϾʩʥʵʛʪ IV.1. ʐʘʨʳʥ ʛʦʣʳʥ  ɼʉ- ʳʥ ʩϾʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʦʜʦʦʛʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 

ɼ/ʜ ʍʵʨʵʛʣʵʛʯʠʡʥ ʥʵʨ 
ɹʘʨʠʣʛʳʥ 
ʵʟʣʵʭװװʥ ʤ3 

q  
ʚʪ/ʤ3 

tʛ tʜ 
Q 

ɻʢʘʣ/ʮʘʛ 
G 
ʪʥ/ʮʘʛ 

Hp 
ʥʘʧʦʨ 

1 ʐɻʍʂ-ʠʡʥ ʞʠʞʠʛ ʛʨʘʞ 1221.0 0.5 -37 18 0.034 1.3 134.0 

2 ɹʘʘʩʪ 90.0 0.5 -37 18 0.002 0.1 141.4 

3 2-46-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 139.2 

4 2-47-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 139.5 

5 2-45-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 139.4 

6 2-44-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 138.8 

7 2-42-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 137.5 

8 2-43-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 137.4 

9 2-41-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 138.3 

10 ɹʘʪʜʦʨʞ 198.0 0.5 -37 18 0.005 0.2 140.7 

11 5-9-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 140.2 
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12 ʐʠʣʵʥ ʜʵʣʛװװʨ 1246.2 0.5 -37 18 0.034 1.4 139.6 

13 2-29-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 139.2 

14 2-30-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 136.4 

15 2-34-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 136.4 

16 2-31-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 135.2 

17 2-35-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 134.9 

18 2-36-ʨ ʙʘʡʨ 825.0 0.5 -37 18 0.023 0.9 135.3 

19 2-32-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 134.3 

20 2-37-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 134.3 

21 2-39-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 133.8 

22 ɸʭʤʘʜʳʥ ʙʘʡʨ 175.0 0.5 -37 18 0.005 0.2 134.3 

23 2-38-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 134.1 

24 ʉʦʸʣʳʥ ʪᴇʚ ʟʘʘʣ 1440.0 0.5 -37 18 0.040 1.6 138.3 

25 19-ʨ ʮʵʮʵʨʣʵʛ 3000.0 0.5 -37 18 0.083 3.3 136.6 

26 ɻʘʣ ʫʥʪʨʘʘʭ ʘʥʛʠ 2066.4 0.5 -37 18 0.057 2.3 134.6 

27 ʄʵʨʛʵʥ ʜʘʷʘʥʯʠʡʥ ʰʘʨʳʥ 409.0 0.5 -37 18 0.011 0.4 124.5 

28 2-22-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 115.1 

29 2-28-ʨ ʙʘʡʨ 825.0 0.5 -37 18 0.023 0.9 115.2 

30 2-23-ʨ ʙʘʡʨ 825.0 0.5 -37 18 0.023 0.9 110.7 

31 2-27-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 110.6 

32 2-24-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 109.1 

33 2-26-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 109.1 

34 
ʍʘʡʨʭʘʥ ʭװʩʣʵʥ /ʟʘʭ 
ʭʦʨʰʦʦ/ 

89.0 0.5 -37 18 0.002 0.1 140.4 

35 ʆʪʛʦʥʙʘʘʪʘʨ 102.0 0.5 -37 18 0.003 0.1 139.8 

36 4-10-ʨ ʙʘʡʨ 6480.0 0.5 -37 18 0.178 7.1 139.2 

37 ʉʦʸʣʳʥ ʪᴇʚ 1485.0 0.5 -37 18 0.041 1.6 137.6 

38 ʉʧʦʨʪʳʥ ʦʨʜʦʥ 6602.4 0.5 -37 18 0.182 7.3 136.9 

39 ʍʦʣʙʦʦ 1540.0 0.5 -37 18 0.042 1.7 137.5 

40 ɼʐɻ ʛʨʘʞ 1628.2 0.5 -37 18 0.045 1.8 140.4 

41 5-3-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 122.9 

42 5-1-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 114.4 

43 5-2-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 115.9 

44 5-4-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 114.9 

45 17-ʨ ʮʵʮʵʨʣʵʛ 4287.0 0.5 -37 18 0.118 4.7 105.6 

46 14-ʨ ʮʵʮʵʨʣʵʛ 6248.0 0.5 -37 18 0.172 6.9 73.1 

47 ɿɼʊɻ 2935.0 0.5 -37 18 0.081 3.2 63.6 

48 5-13-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 55.8 

49 5-15 1-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 57.0 

50 5-15 2-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 57.9 

51 5-15 3-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 48.0 

52 5-15 4-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 48.0 

53 5-15 5-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 48.0 

54 5-14-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 46.6 

55 5-15 6-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 47.4 
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56 ʀʨʵʵʜװʡ 2 ʮʦʛʮʦʣʙʦʨ 21600.0 0.5 -37 18 0.594 23.8 83.0 

57 ʍɸɸʅ ʙʘʥʢ 650.0 0.5 -37 18 0.018 0.7 100.4 

58 5-7-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 97.5 

59 5-5-ʨ ʙʘʡʨ 4862.0 0.5 -37 18 0.134 5.3 92.8 

60 5-6-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 96.3 

61 ɹʘʷʥ ʙʫʣʘʛ ʐʘʨʳʥ ʛʦʣ 2970.0 0.5 -37 18 0.082 3.3 57.3 

62 5-8-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 40.8 

63 ʅ.ʅʘʨʘʥʛʵʨʵʣ 493.0 0.5 -37 18 0.014 0.5 55.7 

64 5-11-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 55.0 

65 5-12-ʨ ʙʘʡʨ 9724.0 0.5 -37 18 0.267 10.7 37.4 

66 ɸʭʫʡ װʡʣʯʠʣʛʵʵʥʠʡ ʛʘʟʘʨ 175.0 0.5 -37 18 0.005 0.2 55.7 

67 ʎʘʛʜʘʘʛʠʡʥ ʪʘʩʘʛ 2251.0 0.5 -37 18 0.062 2.5 131.7 

68 ʆʨʛʠʣ ʙʘʘʨ 775.0 0.5 -37 18 0.021 0.9 122.5 

69 ʎʦʛʛʵʨʵʣ 775.0 0.5 -37 18 0.021 0.9 120.9 

70 2-8-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 61.6 

71 2-10-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 35.4 

72 2-11-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 -16.4 

73 2-12-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 -21.7 

74 ʉװʤ 1800.0 0.5 -37 18 0.050 2.0 28.6 

75 ɻʘʥʟʦʨʠʛ /ʘʚʪʦ ʟʘʩʚʘʨ/ 648.0 0.5 -37 18 0.018 0.7 29.2 

76 ɻʘʥ-ʆʪʛʦʥ               

77 2-14-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 8.9 

78 ɼʵʣʛʵʨʪᴇʛʩ 200.0 0.5 -37 18 0.006 0.2 -68.6 

79 ʃ.ʉʦʥʠʥʙʘʷʨ 54.0 0.5 -37 18 0.001 0.1 -68.5 

80 2-7-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 -78.2 

81 ɸʣʪʘʥʩװʭ 1344.0 0.5 -37 18 0.037 1.5 -117.3 

82 ʇʘʛʘʤʜʦʨʞ 1344.0 0.5 -37 18 0.037 1.5 -107.5 

83 2-15-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 6.0 

84 2-21-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 6.0 

85 2-20-ʨ ʙʘʡʨ 1650.0 0.5 -37 18 0.045 1.8 5.6 

86 2-19-ʨ ʙʘʡʨ 825.0 0.5 -37 18 0.023 0.9 10.0 

87 ɹ.ɸʨʠʫʥʙʦʣʜ 56.9 0.5 -37 18 0.002 0.1 133.4 

88 ʍʘʡʨʭʘʥ ʦʨʛʠʣ 600.0 0.5 -37 18 0.017 0.7 133.4 

89 ɸʚʪʦ ʟʘʩʚʘʨʳʥ ʛʘʟʘʨ 192.0 0.5 -37 18 0.005 0.2 133.3 

90 ʐʘʨ ʩʫʚʜ 328.5 0.5 -37 18 0.009 0.4 133.3 

91 ɹʘʘʪʘʨ 150.0 0.5 -37 18 0.004 0.2 133.2 

92 ɹʘʘʪʘʨ ʛʨʘʞ 88.0 0.5 -37 18 0.002 0.1 133.2 

93 ʕʨװװʣ ʤʵʥʜʠʡʥ ʪᴇʚʠʡʥ ʛʨʘʞ 420.0 0.5 -37 18 0.012 0.5 132.6 

94 ʕʨװװʣ ʤʵʥʜʠʡʥ ʪᴇʚ 23784.0 0.5 -37 18 0.654 26.2 126.6 

95 ʋʫʨʭʘʡʥ ʦʬʬʠʩ 1344.0 0.5 -37 18 0.037 1.5 136.1 

96 ʋʫʨʭʘʡ ʙʫʫʜʘʣ 1344.0 0.5 -37 18 0.037 1.5 136.0 

97 ɹʘʷʥʥʘʤʩʨʘʡ 392.7 0.5 -37 18 0.011 0.4 136.1 

98 ɸʨʠʫʥʜʵʣʛʵʨ 465.0 0.5 -37 18 0.013 0.5 136.1 

99 ʂʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ 1344.0 0.5 -37 18 0.037 1.5 136.0 

100 ʍʘʨʫʫʣʳʥ ʙʘʡʨ 13.2 0.5 -37 18 0.000 0.0 136.7 
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101 ʂʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ /ʰʠʥʵ/ 1344.0 0.5 -37 18 0.037 1.5 134.6 

102 ʉʢʣʘʜ 450.0 0.5 -37 18 0.012 0.5 135.8 

103 ʕʥʭʪʘʡʚʘʥ 98.2 0.5 -37 18 0.003 0.1 135.9 

104 ʂʅʉ 423.0 0.5 -37 18 0.012 0.5 154.5 

105 10 ʤʘʰʠʥʳ ʛʨʘʞ 3857.0 0.5 -37 18 0.106 4.2 152.0 

106 8 ʤʘʰʠʥʳ ʛʨʘʞ 2090.0 0.5 -37 18 0.057 2.3 152.3 

107 ʊᴇʤᴇʨʙʘʘʪʘʨ 126.0 0.5 -37 18 0.003 0.1 152.3 

108 ʎʘʛ ʫʫʨʳʥ ʐʘʘʟʛʘʡʪ ʩʪʘʥʮ 334.0 0.5 -37 18 0.009 0.4 152.0 

109 ʎʵʚʵʨʣʵʭ 394.6 0.5 -37 18 0.011 0.4 152.1 

110 ɹʠʦʛʠʡʥ ʙʘʡʨ 1621.0 0.5 -37 18 0.045 1.8 151.2 

111 ʊɹɼʘʤʉװʣ ʊᴆʍʂ 105.0 0.5 -37 18 0.003 0.1 159.7 

112 ᴆʨʪᴇᴇ 1456.0 0.5 -37 18 0.040 1.6 159.1 

113 ɻװʥʠʡ ʫʫʨʭʘʡ 931.0 0.5 -37 18 0.026 1.0 157.3 

114 ʇʝʪʨʦʚʠʩ 74.0 0.5 -37 18 0.002 0.1 138.1 

ʍʘʣʘʘʣʪʳʥ ʥʠʡʪ ʘʯʘʘʣʘʣ 302571.3       8.3313 332.8   

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ 
ʭʘʥʛʘʤʞʠʡʥ ʘʯʘʘʣʘʣ 

    1   

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘ ʫʫʨʭʘʡʥ 
ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 

    5.6713   

ʅʠʡʪ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ     15.003   

 

ʍϾʩʥʵʛʪ IV.2. ʆʡʨʳʥ ʭʫʛʘʮʘʘʥʜ ʙʘʨʠʛʜʘʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʫʫʜʥr ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ /1-ʨ 

ʵʵʣʞ/ 

ɼ/ʜ ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 

ɼʫʣʘʘʥ ʘʯʘʘʣʘʣ, ɺʪ (ʢʢʘʣ/ʮʘʛ) 

ʊʘʡʣʙʘʨ 
ʭʘʣʘʘʣʪ 

ʍʘʣʫʫʥ ʫʩ 
ʭʘʥʛʘʤʞ 

ɹװʛʜ 

3 ʉʦʸʣʳʥ ʪᴇʚ 
58 883  

/50 630/ 
3 489  

/3 000/ 
62 372  
/53 630/ 

 

5 
ʍװװʭʵʜ ʟʘʣʫʫʯʫʫʜʳʥ ʭᴇʛʞʣʠʡʥ 
ʪᴇʚ 

24 447  
/21 021/ 

4361 
/3 750/ 

28 808  
/24 770/ 

 

6 ʍװװʭʜʠʡʥ ʦʨʜʦʥ 
24 447  

/21 021/ 
5 234  

/4 512/ 
29 681  
/25 521/ 

 

9 ʆʣʦʥ ʥʠʡʪʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 
48 895  

/40 042/ 
3 489  

/3 000/ 
52 384  
/45 042/ 

 

9 ʆʣʦʥ ʥʠʡʪʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 
67 335  

/57 898/ 
3489 

/3 000/ 
70 824  
/60 897/ 

 

9 ʆʣʦʥ ʥʠʡʪʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 
60 350  

/51 892/ 
3 489  

/3 000/ 
63 839  
/54 891/ 

 

11 ʉʫʨʛʫʫʣʠʡʥ ᴇʨʛᴇʪʛᴇʣ 
90 046  

/77 426/ 
64 898  

/55 803/ 
154 945  

/133 229/ 
 

19 ʎʵʮʵʨʣʵʛ 
58 673  

/50 450/ 
57 309  

/49 277/ 
115 982  
/99 727/ 

 

32 30 ʘʡʣʳʥ ʦʨʦʥ ʩʫʫʮ 
1 630 990  

/1 402 399/ 
662 940  

/570 026/ 
2 293 930  
/1 972 425/ 

10 
ʰʠʨʭʵʛ 

35 ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮ 
4 191000  

/2 728 014/ 
596 647  

/513 024/ 
3 835 622  
/3 298 041/ 

300 
ʰʠʨʭʵʛ 

39 ɹʠʟʥʝʩ ʤʵʜʵʵʣʣʠʡʥ ʪᴇʚ 
57 277  

/49 249/ 
3 489  

/3 000/ 
60 766  
/52 249/ 

 

41 ʊʵʵʚʨʠʡʥ װʡʣʯʠʣʛʵʵʥʠʡ ʪᴇʚ 
98 069  

/84 324/ 
3 489  

/3 000/ 
101 558  
/87 324/ 
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44 ɸʭʫʡ װʡʣʯʠʣʛʵʵʥʠʡ ʪᴇʚ 
78 651  

/67 627/ 
3 489  

/3 000/ 
82 140  
/70 627/ 

 

46 ɿʦʯʠʜ ʙʫʫʜʘʣ 
112 108 
/96 395/ 

18 172  
/15 626/ 

130 280  
/112 021/ 

 

48 ɸʭʫʡ װʡʣʯʠʣʛʵʵʥʠʡ ʪᴇʚ 
187 197  

/160 961/ 
3 489  

/3 000/ 
190 686  

/163 960/ 
 

51 ʕʤʠʡʥ ʩʘʥ 
35 344  

/30 390/ 
1 744  

/1 503/ 
37 088  
/31 890/ 

 

52 
ʍᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʩʦʨʴʮʳʥ 
ʣʘʙʦʨʘʪʦʨʠ 

7 223  
/6 211/ 

1 744  
/1 503/ 

8 967  
/7 730/ 

 

56 ɼʫʣʘʘʥʳ ᴇʨʛᴇʪʛᴇʣ 
57137  

/49 129/ 
3 489  

/3 000/ 
60 626  
/52 129/ 

 

58 ɸʚʪʦ ʟʘʩʚʘʨ ʩʵʣʙʵʛʠʡʥ ʭʫʜʘʣʜʘʘ 
152 831  

/131 411/ 
3 489  

/3 000/ 
156 320  
/134411/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
40 233  

/34 594/ 
3 489  

/3 000/ 
43 722  
/37 594/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
48 895  

/42 042/ 
3 489  

/3 000/ 
52 384  
/45 042/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
48 895  

/42 042/ 
3 489  

/3 000/ 
52 384  
/45 042/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
30175  

/25 946/ 
3489  

/3 000/ 
33 664  
/28 946/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
60 629  

/52 132/ 
3 489  

/3 000/ 
64 118  
/55 131/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
60 210  

/51 772/ 
3 489  

/3 000/ 
63 699  
/54 771/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
30 175  

/25 946/ 
3 489  

/3 000/ 
33 664  
/28 946/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
40 233  

/34 594/ 
3 489  

/3 000/ 
43 722  
/37 594/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
73 482  

/63 183/ 
3 489  

/3 000/ 
76 971  
/66 183/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
39 954  

/34 354/ 
3 489  

/3 000/ 
43 722  
/37 594/ 

 

61 ʍʫʜʘʣʜʘʘ װʡʣʯʠʣʛʵʵ 
40 233  

/34 594/ 
3 489  

/3 000/ 
43 722  
/37 594/ 

 

64 ʉʧʦʨʪ ʟʘʘʣ 
48 895  

/42 042/ 
3 489  

/3 000/ 
52 384  
/45 042/ 

 

65 ɻʘʟ ʪװʛʵʵʭ ʩʪʘʥʮ 
3 632  
/3123/ 

3 489  
/3 000/ 

7 121  
/6 123/ 

 

74 ɸʞ ʘʭʫʡ 
27 102  

/23 303/ 
3 489  

/3 000/ 
30 591  
/26 303/ 

 

76 ɾʠʤʩ ʙʦʣʦʚʩʨʫʫʣʘʭ ʮʝʭ 
27102  

/23 303/ 
3 489  

/3 000/ 
30 591  
/26 303/ 

 

77 ʋʥʜʘʘ ʫʩʥʳ װʡʣʜʚʵʨ 
27102  

/23 303/ 
3 489  

/3 000/ 
30 591  
/26 303/ 

 

78 ʄʘʭʘʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʮᴇʭ 
27102  

/23 303/ 
3 489  

/3 000/ 
30 591  
/26 303/ 

 

79 ʉװװʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʮʝʭ 
27102  

/23 303/ 
3 489  

/3 000/ 
30 591  
/26 303/ 

 

 ʅʀʁʊ 
7 742 054  

/6 656 968/ 
1 510 741  

/1 299 003/ 
9 252 795  
/7 955 971/ 
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ʍϾʩʥʵʛʪ IV.3. ʍʵʪʠʡʥ ʪЊʣЊʚЊЊʨ ʙʘʨʠʛʜʘʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʫʫʜʥr ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ /2-ʨ 

ʵʵʣʞ/ 

ɼ/ʜ ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʥʵʨ 

ɼʫʣʘʘʥ ʘʯʘʘʣʘʣ, ɺʪ /ʢʢʘʣ/ʮʘʛ/ 

ʊʘʡʣʙʘʨ 
ʍʘʣʘʘʣʪ 

ʍʘʣʫʫʥ 
ʫʩʘʥ 
ʭʘʥʛʘʤʞ 

ɹװʛʜ 

1 ɿʘʩʘʛ ʜʘʨʛʳʥ ʪʘʤʛʳʥ ʛʘʟʘʨ 
238 467 
/205 044/ 

4 361  
/3 750/ 

242 828  
/208 794/ 

 

4 ʉʧʦʨʪ ʮʦʛʮʦʣʙʦʨ 
151 923   

/130 630/ 
6 978  
/6 000/ 

158 900  
/136 630/ 

 

8 ʄʫʟʝʡ 
62 236   

/53 513/ 
5 234  
/4 512/ 

67 470  
/58 013/ 

 

9 ʆʣʦʥ ʥʠʡʪʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 
51 825                       

/44 564/ 
3 489  
/3 000/ 

55314 
/47 561/ 

 

9 ʆʣʦʥ ʥʠʡʪʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘ 
100 723  
/86 606/ 

3 489  
/3 000/ 

104 212  
/89 606/ 

 

12 ɼʦʪʫʫʨ ʙʘʡʨ 
105 054  
/90 330/ 

47 976  
/41 252/ 

153 030  
/131 582/ 

 

14 ʉʫʨʛʫʫʣʴ 
208 432  

/179 219/ 
115 375  
/99 204/ 

323 806  
/278 423/ 

 

15 ɼʦʪʫʫʨ ʙʘʡʨ 
58 674  

/50 450/ 
47976 

/41 252/ 
106 649  
/91 702/ 

 

15 ɼʦʪʫʫʨ ʙʘʡʨ 
58 674  

/50 450/ 
47 976  
/41 252/ 

106 649  
/91 702/ 

 

17 ʎʵʮʵʨʣʵʛ 
57 975  

/49 850/ 
29 716  
/25 551/ 

87 691  
/75 401/ 

 

19 ʎʵʮʵʨʣʵʛ 
58 673  

/50 450/ 
57 309  
/49 277/ 

55309 
/99 727/ 

 

21 ʕʤʥʵʣʛʠʡʥ ᴇʨʛᴇʪʛᴇʣ 
115 252  
/99 099/ 

29 076  
/25 000/ 

144 328  
/124 099/ 

 

22 ʉʫʚʠʣʘʣ 
132 156  

/113 633/ 
42161  

/36 252/ 
174 316  

/149 885/ 
 

23 ʍʫʨʠʤʳʥ ʦʨʜʦʥ 
117 767  

/101 261/ 
3 489  
/3 000/ 

121255  
/104 261/ 

 

32 30 ʘʡʣʳʥ ʦʨʦʥ ʩʫʫʮ 
652 396  

/560 959/ 
265 176  

/228 010/ 
917 572  

/788 970/ 
4 

ʰʠʨʭʵʛ 

33 70 ʘʡʣʳʥ ʦʨʦʥ ʩʫʫʮ 
1 174 312  

/1 009 726/ 
530 352  

/456 020/ 
2 556 996  
/2 198 621/ 

4 
ʰʠʨʭʵʛ 

37 ɸʭʤʘʜʳʥ ᴇʨʛᴇᴇ 
30175  

/25 946/ 
3 489  
/3 000/ 

33 664  
/28 946/ 

 

38 ɸʷʣʘʣ ʞʫʫʣʯʣʘʣʳʥ ʮʦʛʮʦʣʙʦʨ 
97 790  

/84 084/ 
3 489  
/3 000/ 

101 279  
/87 084/ 

 

47 ɿʦʯʠʜ ʙʫʫʜʘʣ 
67 335  

/57 898/ 
18 172  
/15 626/ 

85 507  
/73 523/ 

 

49 ɹᴇᴇʥʠʡ ʪᴇʚ 
188 385  

/161 982/ 
8 723  
/7 500/ 

197 107  
/169 482/ 

 

59 ɸʚʪʦ ʩʵʣʙʵʛʠʡʥ ʭʫʜʘʣʜʘʘ 
48 895  

/42 042/ 
3 489  
/3 000/ 

52 384  
/45 042/ 

 

 ʅʀʁʊ 
3777 116  

/3 247 735/ 
1 277 495 
/1 098 448/ 

5 054 611  
/4 346 183/ 
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ʍϾʩʥʵʛʪ IV.4. ʐʠʥʵʵʨ ʥʵʤʵʛʜʵʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 

ɼ/ʜ 
ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 

ʥʵʨ 

ɼʫʣʘʘʥ ʟʘʨʮʫʫʣʘʣʪ, ɺʪ /ʢʢʘʣ/ʮʘʛ/ 

ʍʘʣʘʘʣʪ 
ʍʘʣʫʫʥ ʫʩʘʥ 
ʭʘʥʛʘʤʞ 

ɹװʛʜ 

1 1-ʨ ʵʵʣʞ 
7 742 054  

/6 656 968/ 
1 510 741  

/1 299 003/ 
9 252 795  
/7 955 971/ 

2 2-ʨ ʵʵʣʞ 
3 777116  

/3 247 735/ 
1277 495  

/1 098 448/ 
5 054 611  
/4 346 183/ 

ʅʀʁʊ 
11 519170  
/9 904 703/ 

2 788 236  
/2 397451/ 

14 307 406  
/12 302 155/ 

ɼʵʵʨʭ ʭװʩʥʵʛʪװװʜʵʵʩ ʭʘʨʘʭʘʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʜ 

ʭʦʣʙʦʛʜʩʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʦʜʦʦʛʠʡʥ ʭʘʣʘʘʣʪʳʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 14.003 ɻʢʘʣ/ʮ 

(16.285 ʄɺʪ), ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ 1.0 ɻʢʘʣ/ʮ (1.163 ʄɺʪ), ʥʠʡʪ 

15.003 ɻʢʘʣ/ʮ (17.45 ʄɺʪ) ʙʘʡʥʘ. ʆʡʨʳʥ װʝʜ 1-ʨ ʵʵʣʞʠʜ ʥʵʤʵʛʜʵʭ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʪʦʦʮʚʦʣ ʭʘʣʘʘʣʪʳʥ ʜʫʣʘʘʥʳ ʪʦʦʮʦʦʪ ʘʯʘʘʣʘʣ Qʭ=6.657 

ɻʢʘʣ/ʮʘʛ (7.742 ʄɺʪ), ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ 1.3 ɻʢʘʣ/ʮ (1.512 ʄɺʪ), 

ʜʘʨʘʘʛʠʡʥ 2-ʨ ʵʵʣʞʠʥʜ 4.35 ɻʢʘʣ/ʮʘʛ (5.055 ʄɺʪ) ʙʘʡʛʘʘ ʪʫʣ ʵʭʥʠʡ ʵʵʣʞʠʡʥ 

ʭʵʨʵʛʣʵʛʯʠʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ ʥʠʡʣʙʵʨ ʘʯʘʘʣʘʣ 22.959 ɻʢʘʣ/ʮ (26.7 ʄɺʪ) 

ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. ɼʘʨʘʘʛʠʡʥ 2-ʨ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʦʦʨ 

ʥʠʡʣʙʵʨ ʘʯʘʘʣʘʣ 27.31 ɻʢʘʣ/ʮʘʛ (31.756 ʄɺʪ) ʙʦʣʥʦ.  

ʕʜʛʵʵʨ ʘʯʘʘʣʣʳʥ 10 %-ʠʡʥ ʥᴇᴇʮʪʵʡʛᴇᴇʨ ʪʦʦʮʚʦʣ 1-ʨ ɻ ʵʣʞ 

ʘʰʠʛʣʘʣʪʘʜ ʦʨʦʭʦʜ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 25.9255 ɻʢʘʣ/ʮ (29.37 ʄɺʪ),  2-ʨ 

ʵʵʣʞ ʘʰʠʛʣʘʣʪʘʜ ʦʨʦʭʦʜ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ 30.704 ɻʢʘʣ/ʮ (34.594 ʄɺʪ) 

ʙʘʡʭʘʘʨ ʙʘʡʥʘ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ ʪʦʦ 3-4 ʙʘʡʭ ʥʴ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʜʘʛ ʙʘ  

ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʭʵʨʵʛʣʵʭ ʥװװʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨ, ʜʫʣʘʘʥʳ ʜʵʵʜ ʘʯʘʘʣʘʣ, ʥʵʛ 

ʟʫʫʭ ʟʦʛʩʦʭ ʪʦʭʠʦʣʜʦʣʜ ʙʫʩʘʜ ʥʴ ʙװʭ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʞ ʙʘʡʭ ʥᴇʭʮᴇʣ, ʟʫʥʳ 

ʫʣʠʨʣʳʥ ʭʘʣʫʫʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʘʯʘʘʣʘʣ ʟʵʨʛʠʡʛ ʪʦʦʮʦʞ ʟʫʫʭʥʳ ʥʵʛʞ ʭװʯʠʥ ʯʘʜʘʣ, 

ʪʦʦʛ ʩʦʥʛʦʥʦ.   

¶ ʐʘʨʳʥ  ʛʦʣʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ 

ʥʘʡʜʚʘʨʪʘʡ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʵʭʥʠʡ ʵʵʣʞʠʜ ʩʪʘʥʮʳʥ ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʥʠʡʪ 

19.6 ʄɺʪ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 4 ʟʫʫʭʳʛ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ 

ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠʪʦʡ ʙʦʣʛʦʥ ᴇᴇʨʯʣᴇʥ ʰʠʥʵʯʣʵʭ. 

¶ ʐʠʥʵʵʨ 2ʭ10.5 ʄɺʪ ʙʫʶʫ 2 ʟʫʫʭ ʥʵʤʞ ʩʫʫʨʠʣʫʫʣʘʥ ʭװʯʠʥ ʯʘʜʣʳʛ 18 ɻʢʘʣ/ʮ 

(21.0 ʄɺʪ)-ʘʘʨ ʥʵʤʵʛʜװװʣʵʭ 

ʀʥʛʵʩʥʵʵʨ ʪʫʩ ʩʪʘʥʮ ʥʴ 34.85 ɻʢʘʣ/ʮ (40.6 ʄɺʪ) ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 

ʙʦʣʦʭ ʙʘ 10%-ʠʡʥ ʥᴇᴇʮʪʵʡ ʪʦʦʮʦʦʪ ʘʯʘʘʣʣʳʥ ʟᴇʨ8.92 װװ ɻʢʘʣ/ʮ ʙʫʶʫ 11.13 ʄɺʪ 

ʙʫʶʫ 1 ʙʵʣʪʛʵʣ ʟʫʫʭʪʘʡ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʭ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʥʘ.  

 ʀʡʤʜ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪʦʩʛʦʥʳ ʪᴇʚʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʭʵʨʵʛʣʵʵ, 

ʙʘʡʨʰʠʣ, ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇ, ʥװװʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨ, ʫʩʥʳ ʭʘʥʛʘʤʞ 

ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ʵʭʥʠʡ ʵʵʣʞʠʜ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ 10.5 ʄɺʪ 

ʯʘʜʘʣʪʘʡ ʫʩ ʭʘʣʘʘʭ 2 ʟʫʫʭʘʘʨ, ʜʘʨʘʘʛʠʡʥ 2-ʨ ʵʵʣʞʠʜ ʥʵʤʞ 10.5 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʭᴇᴇʨ ʙʘʨʠʣʛʳʥ ʪᴇʣᴇʚʣᴇʣʪ ʭʠʡʞ ʟʫʨʘʛ ʪᴇʩᴇʣʜ 

ʘʚʯ װʟʵʭ ʥʴ ʟװʡʪʵʡ ʶʤ. 
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ʆʜʦʦ ʙʘʡʛʘʘ 4 ʟʫʫʭʳʛ ᴇᴇʨʯʣᴇʥ ʰʠʥʵʯʠʣʞ, ʰʠʥʵʵʨ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 2 

ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʭ ʪʦʭʠʦʣʜʦʣʜ ʵʭʥʠʡ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʦʭ װʝʠʡʥ 

22.65 ɻʢʘʣ/ʮ (26.34 ʄɺʪ) ʪʦʦʮʦʦʪ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʦʨʛʠʣ ʘʯʘʘʣʣʳʥ װʝʜ 

10.5 ʄɺʪ-ʳʥ 2 ʟʫʫʭ, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭ ʙʫʶʫ ʥʠʡʪ 4 ʟʫʫʭ 85%  ʘʯʘʘʣʣʘʘʨ 

ʘʞʠʣʣʘʞ, 7 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ ʙʵʣʪʛʵʣʜ ʙʘʡʥʘ.  

ʕʩʚʵʣ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 7 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 

2 ʟʫʫʭ ʙʫʶʫ ʥʠʡʪ 4 ʟʫʫʭ 85% ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʞ, 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 4.2 

ʄɺʪ ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭ ʙʵʣʪʛʵʣʜ ʙʘʡʭ ʙʘ ʭʘʚʘʨ, ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ  10.5 ʄɺʪ-ʳʥ 1 

ʟʫʫʭ, 7 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ ʥʠʡʪ 3 ʟʫʫʭ 85%  ʘʯʘʘʣʣʘʘʨ 

ʘʞʠʣʣʘʞ, 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭ ʥʠʡʪ 3 ʟʫʫʭ 

ʙʵʣʪʛʵʣʜ, ʵʩʚʵʣ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭ 85% ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʞ, 7 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 3 ʟʫʫʭ ʙʵʣʪʛʵʣʜ ʙʘʡʭ, ʟʫʥʳ ʛʦʨʠʤʜ 4.2 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʥʦ.   

4.3. ɼʋʃɸɸʅʓ ʉʊɸʅʎɸɼ ʍʕʈʕɻʃʕʍ ʅתתʈʉ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ װʥʜʩʵʥ ʪװʣʰʵʵʨ ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥװװʨʩʠʡʛ 

ʘʰʠʛʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ. ʉװװʣʠʡʥ 5 ʞʠʣʜ ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮ 

ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ 11889.2-14265 ʪʥ/ʞ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 13263.04 ʪʥ ʥװװʨʩ 

ʭʵʨʵʛʣʵʩʵʥ ʙʘʡʥʘ. ʄᴇʥ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ ʙʘʡʜʣʘʘʨ ʥװװʨʩʥʠʡ ʠʣʯʣʵʛ 3783-3912 

ʢʢʘʣ/ʢʛ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 3827.94 ʢʢʘʣ/ʢʛ, ʙʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 352.3-

414.1 ʢʛ/ɻʢʘʣ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 372.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ  ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

193.0-224.2 ʢʛ/ɻʢʘʣ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 203.7 ʢʛ/ɻʢʘʣ ʙʘʡʩʘʥ ʙʘʡʥʘ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ᴇʨʛᴇʪʛᴇʣ ʙʦʣʦʥ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤ ʟʵʨʛʵʵʩ 

ʭʘʤʘʘʨʫʫʣʘʥ ʞʠʣʜ ʥװװʨʩʥʠʡ ʭʵʨʵʛʣʵʵ ʦʡʨʦʣʮʦʦʛʦʦʨ 19465.7 ʪʥ ï 33091.7 ʪʥ 

ʦʨʯʠʤ ʙʘʡʭʘʘʨ ʪʦʦʮʦʛʜʦʞ ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥװװʨʩʥʠʡ ʪʘʣʘʘʨ 3.4-ʨ ʜʵʜ ʙװʣʵʛʪ ʘʚʯ װʟʩʵʥ ʪʫʣ ʵʥʜ 

ʟᴇʚʭᴇʥ 2017 ʦʥʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʥʠʡʣװװʣʩʵʥ ʥװװʨʩʥʠʡ ʙʦʣʦʥ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʘʫʜʠʪ ʭʠʡʭ װʝʜ 1, 2, 4-ʨ ʟʫʫʭʥʫʫʜʳʥ ʭʫʨʘʘʥʛʫʡ ʪʫʨʰʠʣʪʳʥ ʷʚʮʘʜ 2019 ʦʥʳ 03 

ʩʘʨʳʥ 23 ʥʳ ᴇʜᴇʨ ʣʘʙʦʨʘʪʦʨʠʜ ʰʠʥʞʣװװʣʩʵʥ ʥװװʨʩʥʠʡ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪʠʡʥ װʨ 

ʜװʥʛ ʭװʩʥʵʛʪ 4.5, 4.6-ʜ װʟװװʣʵʚ.  

ʍϾʩʥʵʛʪ IV.5. ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥϾϾʨʩʥʠʡ ʯʘʥʘʨʳʥ ϾʟϾϾʣʵʣʪ (2017 ʦʥ) 

ʋʣʠʨʘʣ 
ʏʠʡʛʣʵʛ, 

% 
 % ,ʥʩʣʵʛת

ɼʵʛʜʵʤʭʠʡ 

ʙʦʜʠʩ, % 

ʋʩʪᴇʨᴇʛʯ, 

% 
ɼʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ, ʢʢʘʣ/ʢʛ 

 Wa Wp Aa Ap Va Vdaf Hp Qb
a
 Qb

a Qb
p Qʥʨ 

I 2.5 15.2 30.7 26.7 29.6 44.4 3.4 4786.7 4766.4 4177.4 3868.5 

II 2.3 15.3 26.5 23.1 30.9 43.5 3.8 49.73.2 4952.4 4291 3977.8 

III 2.4 14.7 27.7 24.3 30.9 44.3 3.8 4941.8 4920.9 4300.9 4003.8 

IY 2 14.7 31.5 27.5 29.5 44.6 3.4 4732.3 4711.6 4098.6 3826.3 

ɼʫʥʜʘʞ 2.3 15 29.1 25.4 30.2 44.2 3.6 4820.3 4837.8 14217 3919.1 

2017 ʦʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʛʘʘʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʥʠʡʣװװʣʩʵʥ ʥװװʨʩʥʠʡ 

ʣʘʙʦʨʘʪʦʨʠʜ ʪʦʜʦʨʭʦʡʣʫʫʣʩʘʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʜʫʥʜʞʘʘʨ ʠʣʯʣʵʛ 

3919.1 ʢʢʘʣ/ʢʛ, װʥʩʣʵʛ 25.4%, ʯʠʡʛʣʵʛ 15.0% ʙʘʡʩʘʥ. 
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ʍϾʩʥʵʛʪ IV.6. ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥϾϾʨʩʥʠʡ ʯʘʥʘʨʳʥ ϾʟϾϾʣʵʣʪ (2019 ʦʥ) 

ʊװʣʰʥʠʡ 
 ʜװװʣʵʣʪװװʟװ

ʊʵʤʜʵʛ-
ʣʵʛʵʵ 

ʍʵʤʞʠʭ 
ʥʵʛʞ 

 ʣʵʣʪʠʡʥ ʫʪʛʘװװʟת
ɼʫʥʜʘʞ 

ɿʫʫʭ ˉ1 ɿʫʫʭˉ2 ɿʫʫʭˉ4 

ɼʫʣʘʘʥ ʛʘʨʛʘʭ 
ʯʘʜʚʘʨ 

Qʥʨ ʢʢʘʣ/ʢʛ 4501 4243 3870 4495 3731 3870 4118.3 

ɸʞʣʳʥ 
ʯʠʡʛʣʵʛ 

Wʨ % 16.5 13.7 16.8 15.1 13.8 16.8 15.5 

ɸʞʣʳʥ װʥʩʣʵʛ ɸʨ % 18.3 23.9 25 19.1 27.8 25 23.2 

ɼʵʛʜʵʤʭʠʡ 
ʭʵʩʵʛ 

Vʛ % 45.9 47 47.8 44.8 46.4 47.8 46.6 

 

2019 ʦʥʳ 3-ʨ ʩʘʨʳʥ 23-ʥʜ ʘʫʜʠʪʳʥ ʙʘʛʠʡʥ ʣʘʙʦʨʘʪʦʨʠʜ ʪʦʜʦʨʭʦʡʣʫʫʣʩʘʥ 

ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛʵʵʩ ʜʫʥʜʞʘʘʨ ʠʣʯʣʵʛ 4118.3 ʢʢʘʣ/ʢʛ, װʥʩʣʵʛ ʠʭ 23.2%, 

ʯʠʡʛʣʵʛ 15.5% ʙʘʡʞʵʵ.  

ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ ʥװװʨʩʥʠʡ ʜʫʥʜʘʞ װʥʩʣʵʛ 25.4%-ʠʘʩ 23.2% ʙʦʣʞ ʙʫʫʨʩʥʘʘʩ 

ʰʘʣʪʛʘʘʣʘʥ ʠʣʯʣʵʛ ʥʴ ʙʘʛʘ ʟʵʨʵʛ ᴇʥʜᴇʨ 3919.1 ʢʢʘʣ/ʢʛ-ʘʘʩ 4118.3 ʢʢʘʣ/ʢʛ ʙʦʣʩʦʥ 

ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ.  

ʍʘʨʠʥ ʪʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʩװװʣʠʡʥ 5 ʞʠʣʜ ʭʵʨʵʛʣʵʩʵʥ ʥװװʨʩʥʠʡ ʜʫʥʜʘʞ 

ʠʣʯʣʵʛ 3783-3854.7 ʢʢʘʣ/ʢʛ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 3827.9 ʢʢʘʣ/ʢʛ ʙʘʡʩʘʥ ʙʘʡʥʘ.  

ʀʡʤʜ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ ʪװʣʰʥʠʡ ʪʦʦʮʦʦʥʜ ʥװװʨʩʥʠʡ ʠʣʯʣʵʛʠʡʥ ʵʜʛʵʵʨ 

ʫʪʛʫʫʜʳʥ ʜʫʥʜʞʘʘʨ (4000 ʢʢʘʣ/ʢʛ) ʘʚʯ ʪʦʦʮʩʦʥ ʙʦʣʥʦ.  

ʉʪʘʥʮʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʟʫʫʭʳʛ ʛʘʣʣʘʭʘʜ 

ʰʠʥʛʵʥ ʪװʣʰ ʭʵʨʵʛʣʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʪװʣʰʠʡʛ ʩʪʘʥʮ ʜʵʵʨ ʪʫʩʛʘʡ ʩʘʚʘʥʜ ʭʘʜʛʘʣʥʘ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʰʠʥʛʵʥ ʪװʣʰʥʠʡ ʩʘʚʘʥʜ ʪװʣʰ ʙʫʫʣʛʘʭ, ʪʘʪʘʭ ʪʫʩʜʘʘ 

ʙʘʡʛʫʫʣʘʤʞʪʘʡ ʙʘʡʥʘ. ɼʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ ʰʠʥʛʵʥ ʪװʣʰʥʠʡ ʟʘʨʠʤ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭʘʨʫʫʣʘʚ. 

ʍϾʩʥʵʛʪ IV.7. ʆʨʦʩʳʥ ʜʠʟʝʣʴ ʪϾʣʰ ɼ2, ʃ-02-62, ɻʆʉʊ 305-82 

 ʣʵʣʪ ʍʵʤʞʠʣʪװװʟת

1. 200C  װʝʠʡʥ ʥʷʛʪ ʢʛ/ʤ3 860 

2. ʌʨʘʢʮʳʥ ʙװʪʵʮ  

           50% ʥʵʨʵʭ, 0C 

96% ʥʵʨʵʭ, 0C  

ʎʝʪʘʥʠʡ ʪʦʦ, min 

 

280 

360 

45 

1. 200C  װʝʠʡʥ ʢʠʥʝʤʘʪʠʢ ʟʫʥʛʘʘʨʘʣ, ʤʤ2  (cSt)  3.6 - 6.0 

2. ʍװʯʠʣʣʵʛ - KON ʢʛ/100 ʩʤ3 ʪװʣʰ 10 

 ʥʩʣʵʛ, % Max 0.01ת .5

6. ʍװʭʵʨ, % Max 0.2 

7. ʄʝʨʢʘʧʪʘʥ ʭװʭʨʠʡʥ ʘʛʫʫʣʘʤʞ, % Max 0.02 

8. ʋʩʪᴇʨᴇʛʯʠʡʥ ʩʫʣʴʬʠʜʳʥ ʘʛʫʫʣʘʤʞ תʛװʡ 

10. ɿʵʩ ʭʘʚʪʘʥʛʠʡʥ ʩʦʨʠʣ ʍʠʡʩʵʥ 

11. ʋʫʩʜʘʛ ʭװʯʠʣ, % ʰװʣʪ תʛװʡ 

12. ʄʝʭʘʥʠʢ ʭʦʣʴʮʳʥ ʘʛʫʫʣʛʘ     תʛװʡ 

13. ʋʩʥʳ ʘʛʫʫʣʘʤʞ תʛװʡ 
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4.4. ʊתʃʐʅʀʁ ʐɸʊɸʃʊʓʅ ʊɽʍʅʆʃʆɻʀ, ɿʋʋʍ ʉʆʅɻʆʃʊ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭʫʫʯʠʥ ʟʫʫʭʳʛ ᴇᴇʨʯʣᴇʥ ʰʠʥʵʯʣʵʭ, ᴇʨʛᴇʪʛᴇʭ ʟʫʫʭʳʛ 

ʩʦʥʛʦʭʜʦʦ ʧʨʘʢʪʠʢʪ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʞ ʙʘʡʛʘʘ ʙʦʣʦʥ ʰʠʥʵʵʨ ʥʵʚʪʵʨʯ ʙʘʡʛʘʘ 

ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʫʜʳʛ ʭʘʨʴʮʫʫʣʘʥ ʘʚʯ װʟʣʵʵ. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ 

ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʠʡ ʜʫʣʘʘʥ ʘʚʘʣʪ ʙʦʣʦʥ ʫʪʘʘʥʳ ʭʠʡʥ 

ʭʫʨʜʳʛ ʪʦʦʮʦʭʦʦʩ ʛʘʜʥʘ ʜʘʨʘʘʭ ʭװʯʠʥ ʟװʡʣʩʠʡʛ ʪʦʦʮʦʞ װʟʥʵ. 

¶ ɸʞʠʣʣʘʛʘʘʥʳ ʟʘʨʯʠʤ 

¶ ɿʫʫʭʥʳ ʭװʯʠʥ ʯʘʜʘʣ 

¶ ʋʫʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʪʦʭʠʨʫʫʣʛʳʥ ʘʨʛʘ 

ɿʫʫʭʥʳ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʫʜʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ɿʫʫʭʳʛ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʦʨ ʥʴ ʥʫʥʪʘʛʣʘʩʘʥ (ʪʦʦʩʦʥ) ʥװװʨʩʥʠʡ 

ʙʦʣʦʥ ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʘ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ, ʭʠʡʮʵʵʨ ʥʴ 

ʪʦʛʦʦʪ (ʙʘʨʘʙʘʥʪ) ʵʩʚʵʣ ʰʫʫʜ ʫʨʩʛʘʣʪ, ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤʦʦʨ ʥʴ ʪʦʛʪʤʦʣ 

ʜʘʨʘʣʪʳʥ ʵʩʚʵʣ ʭʫʚʴʩʘʭ ʜʘʨʘʣʪʳʥ ʛʵʞ ʝʨᴇʥʭʠʡʜ ʥʴ ʘʥʛʠʣʜʘʛ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʭʫʫʯʠʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʫʣ ʰʠʨʵʤʪʵʡ ʫʩ ʭʘʣʘʘʭ 4 ʟʫʫʭ 

ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʵʜʛʵʵʨ ʟʫʫʭʥʳ ʪʝʭʥʦʣʦʛʠ ʭʦʮʨʦʛʜʩʦʥ, ʩʵʣʙʵʛ ʭʵʨʵʛʩʵʣ ʥʴ 

ʦʣʜʦʭʛװʡ ʟʘʨʠʤ ʟʫʫʭ ʘʰʠʛʣʘʣʪʳʥ ʰʘʘʨʜʣʘʛʘ  ʭʘʥʛʘʭʘʘʨʛװʡ ʙʦʣʩʦʥ ʙʘʡʥʘ. 

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ɼʎʉ ʙʘ ʰʠʥʵ ʜʫʣʘʘʥʳ ʩʪʘʥʮʫʫʜʘʜ ʜʵʚʰʠʣʪʵʪ ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʭ 

ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʡʛ ʭʵʨʵʛʣʵʞ ʭʵʚʰʵʵʜ ʙʘʡʥʘ. ɼʫʣʘʘʥʳ 

ʩʪʘʥʮʳʥ ʟʫʫʭʘʥʜ ʭʘʪʫʫ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʛ ʷʚʫʫʣʘʭ ʟʘʨʠʤ ʘʨʛʫʫʜʳʛ ʜʘʨʘʘʭ ʟʫʨʘʛ 

ʜʵʵʨ ʭʘʨʫʫʣʘʚ. 

       
ʘ.                                        ʙ. 

ɿʫʨʘʛ IV.1. ʍʘʪʫʫ ʪϾʣʰʥʠʡ ʰʘʪʘʣʪʳʛ ʷʚʫʫʣʘʭ ʟʘʨʠʤ ʘʨʛʘ  

ʘïϾʝʵʨ;  ʙïʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ. 

 

4.4.1. ʍᴇʜᴇʣʛᴇᴇʥʛװʡ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʦʜʦʦ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʟʫʫʭ ʥʴ ʰʫʫʜ 

ʵʨʛʵʣʪʪʵʡ ʫʣ ʰʠʨʵʤ ʜʵʵʨ ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʶʤ. 

 ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭʠʡʮʵʵʩ ʭʘʤʘʘʨʘʥ ʪװʣʰʥʠʡ װʝ ʫʣ ʰʠʨʵʤ ʜʵʵʨ 

ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʫʶʫ ʫʣ ʰʠʨʵʤʥʠʡ ʭʘʤʪ ʘʣʛʫʫʨ ʭᴇʜᴇʣʞ, ʭᴇʜᴇʣʛᴇᴇʥ ʜʫʥʜʘʘ ʰʘʪʥʘ 

(ʟʫʨʘʛ 4.1 ñʘò). ʊװʣʰʠʡʛ ʰʘʪʘʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ ʘʛʘʘʨʳʛ ʫʣ ʰʠʨʵʤʥʠʡ ʜʦʦʨʦʦʩ 

 ʭ ʪᴇʨʣʠʡʥ ʭʘʪʫʫװʝ, ʛʘʣʳʥ ʭʦʪʦʣʜ ʥʵʚʪʨʵʥ ʦʨʦʭ ʙʘ ʙװ ʣʰʥʠʡװʣʵʵʣʛʵʥ ᴇʛʯ ʪװ

ʪװʣʰʠʡʛ (ʘʥʪʨʘʮʠʪ, ʭװʨʵʥ ʙʘ ʯʫʣʫʫʥ ʥװװʨʩ, ʭװʣʵʨ, ʤʦʜ) ʰʘʪʘʘʞ ʙʦʣʜʦʛ ʜʘʚʫʫ 

ʪʘʣʪʘʡ.  
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ɸʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʭʫʨʜʥʳ װװʩʛʵʭ ʥʘʧʦʨ ʥʴ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʥ 

ʞʠʥʛʵʵʩ ʙʘʛʘ ʙʘʡʭ ʫʯʨʘʘʩ ʜʘʚʭʘʨʛʳʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ ʘʣʜʘʛʜʘʭʛװʡ. ʕʥʵ 

ʧʨʦʮʝʩʩʳʥ ʘʵʨʦʜʠʥʘʤʠʢʠʡʥ ʪʦʜʦʨʭʦʡʣʦʤʞ ʜʘʨʘʘʭ ʪʵʥʮʵʪʛʵʣ ʙʠʰʵʵʨ 

ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ.  

Ὃὼὼ ”                  ὋὼὼὅὊ̅ὼ                              (4.1) 

ʕʥʜ: Gx.ʭ- ʪϾʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛʠʡʥ ʞʠʥ, ʢʛ. ɹЊʤʙЊʣЊʛ ʭʵʣʙʵʨʪʵʡ ʭʵʩʛʠʡʥ ʭʫʚʴʜ  ʙʘʡʥʘ. (ʫʯʠʨ ʥʴ 

rʊ >>ra);    wʜ- ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʙʦʜʠʪ ʭʫʨʜ, ʤ/ʩ; rʊ, rx, rʘ ï ʪϾʣʰ, ʫʪʘʘ, ʘʛʘʘʨʳʥ  ʥʷʛʪ, 

ʢʛ/ʤ3; d- ʪϾʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛʠʡʥ ʜʠʘʤʝʪʨ, ʤ; F- ʪϾʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛʠʡʥ ʭЊʥʜʣЊʥ ʦʛʪʣʦʣ, 

ʤ2; - ʪϾϾʥʠʡ ʵʩʵʨʛϾϾʮʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ;  Re- ʞʠʞʠʛ ʭʵʩʛʠʡʥ ʭЊʜЊʣʛЊЊʥʠʡ 

ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ. 

ʊװʣʰʥʠʡ ʜʘʚʭʘʨʛʳʥ ʪʦʛʪʚʦʨʞʠʣʪʳʛ ʭʘʥʛʘʭ, ʥʫʥʪʘʛ ʭʵʩʛװװʜʠʡʥ ʫʪʘʘʪʘʡ 

ʪʵʵʚʵʨʣʵʛʜʵʥ ʛʘʨʘʭ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʭʳʥ ʪʫʣʜ ʞʠʞʠʛʣʵʣʪʠʡʥ ʭʵʤʞʵʵʛ ʪʦʤʨʫʫʣʥʘ. 

ɻʵʚʯ ʵʥʵ ʥʴ ʪװʣʰʥʠʡ ʭʵʩʛװװʜʠʡʥ ʠʩʵʣʜʵʭ ʛʘʜʘʨʛʫʫʛ ʙʘʛʘʩʛʘʥ ʰʘʪʘʣʪʳʥ ʭʫʨʜʳʛ 

ʙʫʫʨʫʫʣʜʘʛ ʜʫʪʘʛʜʘʣʪʘʡ. ʕʥʵ ʪʦʭʠʦʣʜʦʣʜ ʛʘʣʳʥ ʭʦʪʣʳʥ ʥʵʛʞ ʵʟʣʵʭװװʥʜ 

ʭʘʨʛʘʣʟʘʭ ʫʣ ʰʠʨʵʤ ʜʵʵʨ 700 ʢʛ-ʩ 1000 ʢʛ ʦʨʯʠʤ ʪװʣʰʥʠʡ ʰʘʪʘʣʪ ʷʚʘʛʜʘʥʘ. 

ʍᴇʜᴇʣʛᴇᴇʥʛװʡ ʜʘʚʭʘʨʛʘʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪ ʷʚʘʛʜʘʭʘʜ ʬʠʟʠʢʠʡʥ ʧʨʦʮʝʩʩ ʟʦʥʭʠʣʦʭ 

 ʡʮʵʪʛʵʭ ʫʯʨʘʘʩ ʰʘʪʘʣʪ ʥʵʚʯʠʣʪʠʡʥ ʤʫʞʠʜ ʷʚʘʛʜʘʥʘ. ɻʘʣʳʥ ʭʦʪʣʳʥװʨʵʛ ʛװװ

ʘʯʘʘʣʣʳʛ װʣʵʵʞ ʙʫʡ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ᴇᴇʨʯʣᴇʭ ʟʘʤʘʘʨ ʪʦʭʠʨʫʫʣʥʘ. 

ɻʘʣʳʥ ʭʦʪʦʣʜ ᴇʛʯ ʙʫʡ ʪװʣʰʥʠʡ ʠʭʵʥʭ ʥʴ ʫʣ ʰʠʨʵʤ ʜʵʵʨ װʝʣʵʥ ʰʘʪʘʭ ʙᴇʛᴇᴇʜ 

ʪװʣʰʥʠʡ װʝʵʩ ʜʵʵʰʠʭ ʵʟʣʵʭװװʥʜ ʪװװʥʵʵʩ ʷʣʛʘʨʩʘʥ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ ʙʘ ʰʘʪʘʣʪʳʥ 

ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʦʥ ʘʛʘʘʨʪʘʡ ʭʘʤʪ ʪʵʵʚʵʨʣʵʛʜʵʥ ʛʘʨʩʘʥ ʥʫʥʪʘʛ ʭʵʩʛװװʜ ʰʘʪʥʘ. 

ʄᴇʥ ʵʥʜ ʢʦʢʩʳʥ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ ʭʠʡʥ ʙʘʡʜʘʣʪʘʡ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡ ʰʘʪʘʣʪ ʷʚʘʛʜʘʥʘ. 

ʋʣ ʰʠʨʵʤ ʜʵʵʨ ʰʘʪʘʞ ʙʘʡʛʘʘ ʪװʣʰʥʠʡ ʜʘʚʭʘʨʛʘ ʜʵʵʨ ʰʠʥʵʵʨ ʪװʣʰ ᴇʛᴇʭᴇʜ 

ʭʘʪʘʞ ʭʫʫʨʘʡʰʩʘʥʳ ʜʘʨʘʘ ʰʘʪʘʞ ʵʭʵʣʥʵ. ʕʥʵ װʝʜ ʘʛʘʘʨ ʜʫʪʘʛʜʩʘʥʘʘʩ ʜʫʪʫʫ 

ʰʘʪʘʣʪ װװʩʵʞ, ʰʠʥʵʵʨ ʦʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʢʦʢʩʞʠʭ ʧʨʦʮʝʩʩʳʛ ʫʜʘʘʰʨʫʫʣʥʘ. 

ʐʠʥʵʵʨ ʪװʣʰ ᴇʛᴇʭ ʭװʨʪʵʣ ʥʠʤʛʵʥ ʜʘʚʭʘʨʛʘʜ ʟʦʥʭʠʣʦʥ ʢʦʢʩʳʥ ʰʘʪʘʣʪ ʷʚʘʛʜʘʥʘ. 

ʕʥʵ װʝʜ ʘʛʘʘʨ ʭװʨʵʣʮʵʵʪʵʡ ʰʘʪʘʣʪ ʙװʨʵʥ ʷʚʘʛʜʘʥʘ.  ʀʥʛʵʩʥʵʵʨ  ʫʣ ʰʠʨʵʤ ʜʵʵʨ 

ʰʠʥʵʵʨ ʪװʣʰ ᴇʛᴇʭ װʝʜ ʭʠʤʠʡʥ ʜʫʪʫʫ ʰʘʪʘʣʪ װװʩʵʞ, ʰʘʪʘʣʪʳʥ ʪᴇʛʩʛᴇʣʜ ʘʛʘʘʨʳʥ 

ʭʵʤʞʵʵ ʠʭʵʩʩʵʥʵʵʨ ʫʪʘʘʪʘʡ ʭʘʷʛʜʘʭ ʜʫʣʘʘʥʳ ʭʵʤʞʵʵ ʥʵʤʵʛʜʵʥʵ. ʀʡʤʜ ʫʣ ʰʠʨʵʤ 

ʜʵʵʨʭ ʪװʣʰʥʠʡ װʝʠʡʥ ʟʫʟʘʘʥʳʛ ʟᴇʚ ʩʦʥʛʦʩʥʦʦʨ ʭʠʤʠʡʥ ʜʫʪʫʫ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ 

ʙʦʣʦʥ ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʭʘʷʛʜʘʭ ʜʫʣʘʘʥʳ ʥʠʡʣʙʵʨ ʘʣʜʘʛʜʣʳʛ ʙʘʛʘʩʛʘʭ ʙʦʣʦʤʞʪʦʡ 

ʙʦʣʥʦ.  

ɸʰʠʛʣʘʣʪʳʥ װʝʜ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰʠʡʛ ʙʘʛʘ ʙʘʛʘʘʨ ᴇʛʩʥᴇᴇʨ ʵʥʵ ʥᴇʭʮᴇʣʠʡʛ 

ʙװʨʜװװʣʵʭ ʙʦʣʦʤʞʪʦʡ. ɻʘʨ ʘʞʠʣʣʘʛʘʘʪʘʡ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰ ᴇʛᴇʣʪʠʡʥ 

ʭʦʦʨʦʥʜʳʥ ʭʫʛʘʮʘʘ 10-15 ʤʠʥʫʪ ʙʘʡʥʘ. ɿʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʭʠʤʠʡʥ ʜʫʪʫʫ 

ʰʘʪʘʣʪʳʛ ʫʪʘʘʥʳ ᴇʥʛᴇᴇʨ, ʠʣװװʜʵʣ ʘʛʘʘʨʳʛ ʜᴇʣʥʠʡ ᴇʥʛᴇ ʙʘ ʭʵʣʙʵʨʵʵʨ ʰʫʫʜ 

ʘʞʠʛʣʘʥ ʪʦʜʦʨʭʦʡʣʥʦ.  

ʀʣװװʜʵʣ ʘʛʘʘʨ ʙʘʛʘ ʙʘʡʭʘʜ ʭʘʪʫʫ ʪװʣʰʥʠʡ ʰʘʪʘʣʪ ʙװʨʵʥ ʷʚʘʛʜʘʭ ʙʘ ʛʘʣʳʥ 

ʜᴇʣ ʪʫʥʛʘʣʘʛ ʥʘʨʠʡʭʘʥ ʰʘʨʛʘʣ ᴇʥʛᴇʪʵʡ ʙʘʡʥʘ. ɸʛʘʘʨ ʠʭ װʝʜ ʙװʨʵʥ ʰʘʪʘʣʪ 

ʷʚʘʛʜʘʞ ʙʘʡʚʘʣ ʜᴇʣʥʠʡ ʪʫʥʛʘʣʘʛ ᴇʥʛᴇ ʥʴ ʭʵʚʵʵʨʵʵ ʭʘʨʠʥ ʙʦʛʠʥʦ ʙʘʡʜʘʛ. ɼʫʪʫʫ 

ʰʘʪʘʣʪʳʥ װʝʜ ʛʘʣʳʥ ʜᴇʣ ʫʨʪ ʫʣʘʘʚʪʘʨ ᴇʥʛᴇʪʵʡ ʭʘʨ ʙʘʨʘʘʥ ʩʫʜʘʣʪʘʡ ʙʘʡʥʘ. 
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ɻʠʥʞʠʪ ʫʣ ʰʠʨʵʤʪʵʡ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰʥʠʡ ʜʘʚʭʘʨʛʘ ʰʘʪʘʘʭ ʪʘʚʮʘʥʛʠʡʥ 

ʭʘʤʪ ʭᴇʜᴇʣʜᴇʛ. ɹʫʥʢʝʨʵʵʩ ʪװʣʰʠʡʛ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭᴇʜᴇʣʞ ʙʫʡ ʛʠʥʞʠʪ ʫʣ ʜʵʵʨ 

ʘʘʞʤʘʘʨ ʪʘʩʨʘʣʪʛװʡ ᴇʛʜᴇʛ. ɻʠʥʞʠʪ ʫʣʥʳ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʷʚʮʘʜ ʪװװʥ ʜʵʵʨʭ ʪװʣʰ 

ʵʭʣʵʵʜ ʭʘʣʞ, ʯʠʡʛʣʵʛ ʥʴ ʫʫʨʰʠʞ ʜʘʨʘʘ ʥʴ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩʫʫʜ ʷʣʛʘʨʘʥ 

ʰʘʪʩʘʥʘʘʨ ʪװʣʰʥʠʡ ʢʦʢʩʳʥ ʭʵʩʵʛ ʥʦʮʦʞ ʵʮʵʩʪ ʥʴ ʰʘʪʘʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʜʘʛ. ʀʡʤ 

ʪᴇʨʣʠʡʥ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰʠʡʛ ʭװʥʜʠʡʥ ʭװʯʥʠʡ װʡʣʯʣʵʣʵʵʨ ʵʩʚʵʣ ʥװװʨʩ 

ʰʠʜʵʛʯʵʵʨ ᴇʛʜᴇʛ.  

ɻʘʣʳʥ ʭʦʪʣʳʥ ʪװʣʰʥʠʡ װʝ ʜʘʚʭʘʨʛʘ ʰʘʪʘʘʭ ʪʘʚʮʘʥʪʘʡ ʭʘʤʪ ʰʠʣʞʠʥ 

ʭᴇʜᴇʣʜᴇʛ ʛʠʥʞʠʪ ʫʣ ʭʠʡʮʠʡʥ ʭʫʚʴʜ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜ ʛʦʦʞʠʭʛװʡ, ʪʫʫʟʘʥ, 

ʭʘʡʨʩʘʥ ʛʵʩʵʥ ʭʵʜ ʭʵʜʵʥ ʪᴇʨʣʠʡʥ ʭʠʡʮʪʵʡ ʙʘʡʭʳʥ ʟʵʨʵʛʮʵʵ ʪʵʜʛʵʵʨ ʥʴ ʰʫʫʜ ʙʘ 

ʫʨʚʫʫ ʵʨʛʵʣʪʪʵʡ ʙʘʡʜʘʛ.  

ɼᴇʣʪ-װʝʵʨ ʰʘʪʘʘʭ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰ ʭʘʣʘʭ, ʭʘʪʘʭ, ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ 

ʷʣʛʘʨʘʭ ʧʨʦʮʝʩʩʫʫʜ ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʫʣ ʰʠʨʵʤʪʵʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʘʜʠʣ ʜʫʣʘʘʥʳ 

ʭʦʸʨ ʵʭ װװʩʚʵʨʠʡʥ װʨ ʜװʥʜ ʷʚʘʛʜʜʘʛ. ʀʡʤʜ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩ ʠʣװװ ʵʨʯʠʤʪʵʡ 

ʷʚʘʛʜʘʥʘ. ʕʥʵ ʛʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰʥʠʡ ʥʫʥʪʘʛ ʭʵʩʵʛ ʙʦʣʦʥ ʜʵʛʜʵʤʭʠʡ ʭʠʡʥ 

ʪᴇʣᴇʚʪʵʡ ʙʦʜʠʩʳʥ ʟʘʨʠʤ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʜ, ʭʘʨʠʥ ʪʦʤ ʙװʭʵʣ ʪװʣʰ 

ʰʘʪʘʘʭ ʪʘʚʮʘʥ ʜʵʵʨ ʰʘʪʜʘʛ ʫʯʨʘʘʩ ʜᴇʣʪ-װʝʵʨ ʰʘʪʘʘʭ ʛʘʣʳʥ ʭʦʪʦʣ ʛʵʞ ʥʵʨʣʵʜʵʛ.  

ɻʠʥʞʠʪ ʰʘʪʘʘʭ ʪʘʚʮʘʥʪʘʡ ʛʘʣʳʥ ʭʦʪʦʣʜ ʙװʭ ʪᴇʨʣʠʡʥ ʭʘʪʫʫ ʪװʣʰʠʡʛ (ʜʫʥʜ 

ʟʵʨʛʠʡʥ װʥʩʣʵʛ, ʯʠʡʛʣʵʛʪʵʡ ʭװʣʨʵʵʩ ʵʭʣʵʵʜ ʘʥʪʨʘʮʠʪ ʭװʨʪʵʣ) ʰʘʪʘʘʭ ᴇʨʛᴇʥ 

ʙʦʣʦʤʞʪʦʡ ʫʯʨʘʘʩ ʪװװʥʠʡʛ ʧʨʘʢʪʠʢʪ ʭʘʤʛʠʡʥ ʠʭʵʵʨ ʘʰʠʛʣʘʜʘʛ. ʊװʣʰ ʰʠʣʞʠʥ 

ʭᴇʜᴇʣʜᴇʛ ʫʯʨʘʘʩ ʪװװʥʠʡ ʰʘʪʘʣʪʳʥ װʝ ʰʘʪʫʫʜ ʥʴ ʰʘʪʘʘʭ ʪʘʚʮʘʥʛʠʡʥ ʫʨʪʳʥ ʜʘʛʫʫ 

ʜʘʨʘʘʣʘʥ ʷʚʘʛʜʜʘʛ ʪʫʣ ʵʥʵ ʥʴ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʛ ʭʘʨʠʣʮʘʥ 

ʘʜʠʣʛװʡ ʭʵʤʞʵʵʪʵʡʛʵʵʨ ʟʦʥʫʫʜʘʜ ʭʫʚʘʘʞ ᴇʛᴇʭ ʙʦʣʦʣʮʦʦʛ ʭʘʥʛʘʥʘ. 

 

4.4.2. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʳʛ ʛʘʣʳʥ ʭʦʪʦʣ ʜʘʭʴ ʜʘʨʘʣʪʘʘʨ ʥʴ ʘʪʤʦʩʬʝʨʠʡʥ 

ʙʘ ʪװװʥʵʵʩ ᴇʥʜᴇʨ ʜʘʨʘʣʪʪʘʡ, ʰʘʪʘʣʪ ʷʚʘʛʜʘʭ ʪʝʤʧʝʨʘʪʫʨʘʘʨ ʥʴ ʥʘʤ (850-950 oC) 

ʙʘ ᴇʥʜᴇʨ (1100-1200 oC) ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʵʞ ʘʥʛʠʣʜʘʛ.  

ɸ. ɸʪʤʦʩʬʝʨʠʡʥ ʜʘʨʘʣʪʪʘʡ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʰʘʪʘʣʪ /ɸɼɹɼʐ/: 

ʕʥʵ ʪᴇʨʣʠʡʥ ʟʫʫʭʥʫʫʜʳʥ ʛʘʣʳʥ ʭʦʪʦʣ ʘʪʤʦʩʬʝʨʠʡʥ ʜʘʨʘʣʪʘʜ ʘʞʠʣʣʘʭ 

ʙᴇʛᴇᴇʜ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʜʘʚʭʘʨʛʳʥ ᴇʥʜʨᴇᴇʩ ʭʘʤʘʘʨʘʥ ʛʘʣʳʥ ʭʦʪʣʳʥ 

ʜʘʨʘʣʪ ʙʘʛʘ ʟʵʨʵʛ ʷʣʛʘʘʪʘʡ ʙʘʡʜʘʛ. ʋʪʘʘ ʩʦʨʦʛʯʠʡʥ ʩʦʨʦʭ ʭװʯʥʠʡ ʫʣʤʘʘʩ ʛʘʣʳʥ 

ʭʦʪʣʳʥ ʜʘʨʘʣʪ ʘʪʤʦʩʬʝʨʠʡʥ ʜʘʨʘʣʪʘʘʩ ʘʨʘʡ ʜʦʦʛʫʫʨ ʙʘʨʠʛʜʜʘʛ.  

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 85 % ʭװʨʪʵʣ װʥʩʣʵʛʪʵʡ ʪװʣʰʠʡʛ 850-

950 ʦʉ ʪʝʤʧʝʨʘʪʫʨʪ ʰʘʪʘʘʭ ʙʦʣʦʤʞʪʦʡ. ʊʝʤʧʝʨʘʪʫʨʳʥ ʵʥʵ ʛʦʨʠʤʜ ʰʘʪʘʣʪʘʘʩ 

 ʜ ʵʨʩ ʙʘʛʘʩʘʞ, ʪʵʜʛʵʵʨʵʵʩװװʭʨʠʡʥ ʠʩʣװʩʵʭ ʫʪʘʘʥʳ ʭʠʡʜ ʘʛʫʫʣʘʛʜʘʭ ʘʟʦʪ, ʭװװ

ʙװʨʵʥ ʘʥʛʠʞʨʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʜʘʛ. 

ɸʪʤʦʩʬʝʨʠʡʥ ʜʘʨʘʣʪʘʜ ʘʞʠʣʣʘʭ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ 

ʛʘʣʳʥ ʭʦʪʣʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʘʥʛʠʣʥʘ. 

1. ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ  

2. ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ  

3. ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ  
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ɹ. ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭ: 

ʕʥʵ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣʜ ʰʘʪʘʣʪʳʛ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʪ ʷʚʫʫʣʘʭʳʥ ʪʫʣʜ 

ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛʠʡʥ ʟʘʨʠʤ ʭʵʩʛʠʡʛ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʦʪʦʨ ʙʘʡʨʣʫʫʣʘʥ ʜʫʣʘʘʥ 

ʩʦʣʠʣʮʦʦʛ ʵʨʯʠʤʞװװʣʜʵʛ. ʀʥʛʵʩʥʵʵʨ ʟʫʫʭʥʳ ʤʝʪʘʣʣʳʥ ʦʨʮ, ʦʚʦʨ ʭʵʤʞʵʵʛ 

ʙʘʛʘʩʛʘʞ, ʫʛʩʨʘʣʪ, ʟʘʩʚʘʨʳʥ ʘʞʣʳʛ ʭᴇʥʛᴇʚʯʣᴇʭ ʜʘʚʫʫ ʪʘʣʪʘʡ. ʊװʣʰʠʡʛ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ᴇʛᴇʭ ʙᴇʛᴇᴇʜ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʥ 1-3 %-ʠʡʛ ʵʟʵʣʥʵ. 

ʕʥʵ ʪᴇʨʣʠʡʥ ʟʫʫʭʥʳ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ ʭʫʨʜ, ʜʘʚʭʘʨʛʳʥ ᴇʥʜᴇʨ, 

ʵʩʵʨʛװװʮʵʣ, ʪʝʤʧʝʨʘʪʫʨ ʟʵʨʛʠʡʛ ʟʫʨʘʛ ʪᴇʩʣʠʡʥ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨ ʙʦʣʛʦʥ ʘʚʥʘ. 

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʛʘʣʳʥ ʭʦʪʣʳʛ ʠʭʵʚʯʣʵʥ 

ʙʘʛʘ, ʜʫʥʜ ʯʘʜʣʳʥ ʫʫʨʳʥ ʙʘ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʘʥʜ ʭʵʨʵʛʣʵʜʵʛ. ʀʡʤ ʛʘʣʳʥ ʭʦʪʦʣʜ 0-

13 ʤʤ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʙʫʪʘʣʩʘʥ ʥװװʨʩʠʡʛ ʭʵʨʵʛʣʵʭ ʙᴇʛᴇᴇʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

ʥװװʨʩʠʡʛ ʞʠʛʜ ʪʘʨʘʭʘʘʨ ʪװʣʰ ᴇʛᴇʣʪʠʡʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʥʘ. ʄʝʭʘʥʠʢ ʜʫʪʫʫ 

ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʙʘʛʘʩʛʘʭʳʥ ʪʫʣʜ ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʭʘʤʪ ʛʘʣʳʥ 

ʭʦʪʣʦʦʩ ʪʵʵʚʵʨʣʵʛʜʵʥ ʛʘʨʩʘʥ ʥװװʨʩʥʠʡ ʥʫʥʪʘʛ ʭʵʩʛװװʜʠʡʛ ʛʘʣʳʥ ʭʦʪʦʣʜ ʙʫʮʘʘʞ 

ʦʨʫʫʣʘʭ ʩʠʩʪʝʤ ʘʰʠʛʣʘʜʘʛ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛ 

ʵʣʵʛʜʣʵʵʩ ʭʘʤʛʘʘʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ.  

ɺ. ʕʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭ.  

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʛʘʜʘʘʜʳʥ ʦʨʥʫʫʜʘʜ ɼʎʉ ʙʘ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ 

ʛʘʣʳʥ ʭʦʪʦʣʜ ʪᴇʩʣʠʡʥ ʙʫʩ ʥװװʨʩ ʰʘʪʘʘʭʘʜ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ 

ʪʝʭʥʦʣʦʛʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʣʦʦ. 

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ (ʅʊʕɹɼ) ʪװʣʰ ʰʘʪʘʘʭ 

ʪʝʭʥʦʣʦʛʠʡʛ ʥʵʚʪʨװװʣʵʭ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙʘ ʘʭʫʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʛ 

ʭᴇʛʞװװʣʵʭ ʠʨʵʵʜװʡʪʵʡ ʯʠʛʣʵʣʠʡʥ ʥʵʛ ʙʦʣʞ ʙʘʡʥʘ. ʕʥʵʭװװ ʪʝʭʥʦʣʦʛʠ ʥʴ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘ ʙʦʣʦʥ ʪװװʥʵʵʩ ʜʵʵʰ ʵʟʣʵʭװװʥʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪ ʪʦʛʪʚʦʨʪʦʡ ʷʚʘʛʜʘʭ 

ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʜʘʛ. ʊᴇʨᴇʣ ʙװʨʠʡʥ ʪװʣʰ ʙʘ ʰʘʪʘʤʭʘʡ ʭʘʷʛʜʣʫʫʜʳʛ 800-1000 ʦʉ 

ʰʘʨʛʘʘʜʘʭʛװʡ ʰʘʪʘʘʭ ʙʦʣʦʤʞʪʦʡ.  

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʳʥ ʭʫʨʜ ᴇʥʜᴇʨ 3-10 ʤ/ʩ ʙʘʡʜʘʛ. ʀʡʤ ʭʠʡʮʠʡʥ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ ʭʵʩʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣ ʙʘʛʘ ʙʘʡʭ ʪʫʣ ᴇʥʜᴇʨ ʭʫʨʜʪʘʡ ʭʠʡ ʙʦʣʦʥ 

ʪװʣʰ, ʙʦʣʦʥ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʞʠʞʠʛ ʭʵʩʛװװʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʩ ʜʵʵʰʠʭ 

ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʜ ʦʨʞ ʪʵʣʩʥʵʵʨ ʭʠʡʥ ʭʫʨʜ ʙʫʫʨʯ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜ 

ʙʫʮʘʞ ʙʫʫʥ ʰʘʪʘʭ ʫʯʨʘʘʩ ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʘʛʘ 

(1.5-2.5%-ʠʘʩ ʙʘʛʘ) ʙʘʡʥʘ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʦʪʦʨ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʡʭʛװʡ ʪʫʣ ʪװװʥʪʵʡ ʭʦʣʙʦʦʪʦʡ 

ʘʩʫʫʜʘʣ װװʩʜʵʛʛװʡ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʙʫʩʘʜ ʪʝʭʥʦʣʦʛʠʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 30-50 ʤʤ ʭװʨʪʵʣ 

ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʭװʨʵʥ ʥװװʨʩ ʪװʣʵʭ ʙʦʣʦʤʞʪʦʡ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʵʩʵʛʪ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʢʦʵʬʬʠʮʠʝʥʪ Ŭ 

< 1.0 ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʥʜ ʭʠʡʞʠʣʪʠʡʥ ʛʦʨʠʤʜ ʘʞʠʣʣʘʥʘ. ʀʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ 

ʪװʣʰʥʠʡ ʪᴇʨᴇʣ, ʠʣʯʣʵʛʵʵʩ ʭʘʤʘʘʨʯ  Ŭ = 0.3-0.7 (ʭװʨʵʥ ʥװװʨʩʵʥʜ װװʥʵʵʩ ʠʣװװ) ʙʘʡʭ 

ʙʦʣʦʤʞʪʦʡ. ʀʥʛʵʩʥʵʵʨ ʰʘʪʘʣʪʳʥ ʭʵʩʛʠʡʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʞ, ʘʛʘʘʨ װʣʵʵʣʪʠʡʥ 

ʟʘʨʜʘʣ ʙʫʫʨʥʘ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʛʯʠʡʥ ʪʦʦʮʦʦʪ ʜʫʣʘʘʥʳ ʭװʯʜʵʣ 10-

15 ʄɺʪ/ʤ2
 

 ʭװʨʜʵʛ. 



66 
 

ʅװװʨʩʥʠʡ ʥʫʥʪʘʛ ʭʵʩʛװװʜ ʙʦʣʦʥ ʭʠʡʞװװʣʵʣʪʵʵʩ װװʩʩʵʥ ʭʠʡ ʭʦʸʨʜʦʛʯ 

ʘʛʘʘʨʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʭʫʡʣʨʘʣ װװʩʛʵʥ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʜ ʰʘʪʥʘ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʘʣ ʙʘʛʘ ʙʘʡʜʘʛ ʦʥʮʣʦʛʪʦʡ. 

ɻ. ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭ: 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʛʘʣʳʥ ʭʦʪʦʣ ʫʣʘʤʞʣʘʣʪ ʵʟʣʵʭװװʥʠʡ ʛʘʣʳʥ 

ʭʦʪʦʣʪʦʡ ʪᴇʩᴇᴇʪʵʡ. ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭ ʥʴ ʛʘʣʳʥ ʭʦʪʦʣ, ʟʘʚʩʨʳʥ 

ʮʠʢʣʦʥ ʙʦʣʦʥ ʢʦʥʚʝʢʪʠʚ ʭʵʩʛʵʵʩ ʙװʨʜʜʵʛ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʩ 

ʜʵʵʰʠʭ ʵʟʣʵʭװװʥʜ ʪװʣʰ ʘʛʘʘʨʳʥ ʭʦʣʴʮʳʥ ʫʨʩʛʘʣ ʜʦʨʦʦʩ ʜʵʵʰ ʷʚʘʭ ʟʘʤʜʘʘ ʰʘʪʘʭ 

ʙʦʣʦʚʯ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ ʫʪʘʘʥʳ ʭʠʡ װʣʵʤʞ ʭʵʤʞʵʵʥʠʡ ʥʫʥʪʘʛ ʥװװʨʩʠʡʛ 

ʪʵʵʚʵʨʣʵʥ ʛʘʨʘʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʭʠʡ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʙʦʣʦʥ ʭʠʡʥ ʭᴇʥʜʠʡʥ ʟʘʚʩʘʨ 

ʙʘʡʨʣʘʩʘʥ ñʭʘʣʫʫʥò ʮʠʢʣʦʥʜ ʦʨʩʥʦʦʨ ʪװʣʰʥʠʡ ʥʫʥʪʘʛ ʭʵʩʛװװʜ ʪᴇʚᴇᴇʩ ʟʫʛʪʘʘʭ 

ʭװʯʥʠʡ װʡʣʯʣʵʣʵʵʨ ʷʣʛʘʨʘʥ ʛʘʣʳʥ ʭʦʪʦʣ ʫʨʫʫ ʙʫʮʘʞ ʦʨʞ, ʭʵʜ ʭʵʜ ʜʘʭʠʥ ʵʨʛʵʣʪ 

ʭʠʡʩʥʠʡ װʨ ʜװʥʜ ʪװʣʰ ʙװʨʵʥ ʰʘʪʘʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʜʵʛ. 

ʅװװʨʩ ʰʘʪʘʭ ʷʚʮʜʘʘ ʛʘʣʳʥ ʭʦʪʦʣ, ʭʘʣʫʫʥ ʮʠʢʣʦʥʳ ʭʦʦʨʦʥʜ ʙʘʡʥʛʳʥ ʵʨʛʵʣʪ 

ʭʠʡʥʵ. ʀʭʵʥʭ ʠʡʤ ʪᴇʨʣʠʡʥ ʟʫʫʭʘʥʜ ʥװװʨʩ 20 ʭװʨʪʵʣ ʫʜʘʘ ʵʨʛʵʣʪ ʭʠʡʭ ʷʚʮʜʘʘ ʙװʨʵʥ 

ʰʘʪʘʞ ʜʫʫʩʜʘʛ. ʕʥʵ ʪʝʭʥʦʣʦʛʠʡʛ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

ʥװװʨʩʠʡʛ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʭʘʨʴʮʫʫʣʞ װʟʵʭ ʛʦʣ ʜʘʚʫʫ ʪʘʣ ʥʴ ʜʫʣʘʘʥʳ ʥʵʣʵʵʜ 

ʠʭ ʯʘʜʘʣʪʘʡ ʟʫʫʭ ʟʦʭʠʦʥ ʙװʪʵʵʞ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʜʵʛʪ ʦʨʰʠʥʦ. 

ɻʘʣʳʥ ʭʦʪʦʣ ʜʦʪʦʨ ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ ʪʫʩʛʘʘʨʣʘʛʯ ʤʘʪʝʨʠʘʣʘʘʨ ʵʢʨʘʥ 

ʭʦʦʣʦʡ ʭʘʤʛʘʘʣʘʛʜʩʘʥ ʙʘʡʥʘ. ɹʫʮʘʘʭ ʮʠʢʣʦʥ ʥʴ ʛʘʣʳʥ ʭʦʪʦʣʜ ʜʫʪʫʫ ʰʘʪʩʘʥ 

ʥװװʨʩʠʡʛ ʪʦʛʪʤʦʣ ʷʣʛʘʥ ʪʘʩʨʘʣʪʛװʡʛʵʵʨ ʙʫʮʘʘʞ ʛʘʣʳʥ ʭʦʪʦʣʜ ʦʨʫʫʣʘʭ ʷʚʮʳʛ 

ʭʘʥʛʘʥʘ. ɹʫʮʘʘʭ ʮʠʢʣʦʥʳ ʜʦʪʦʨʣʦʛʦʦʛ ʪʫʩʛʘʡ ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ, ʜʫʣʘʘʥ 

ʪʫʩʛʘʘʨʣʘʭ ʰʠʥʞ ʯʘʥʘʨ ʙװʭʠʡ ʰʘʚʨʘʘʨ ʭʠʡʭ ʙʘ ʸʨʦʦʣ ʭʵʩʛʵʵʨʵʵ ʰʘʪʘʣʪʳʥ 

ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʭ ñJò ʭʘʚʭʘʣʛʘʪʘʡ ʭʦʣʙʦʛʜʦʥʦ. ñJò 

ʭʘʚʭʘʣʛʘ ʥʴ ʥʫʛʘʨʩʘʥ ʛʘʥ ʭʦʦʣʦʡ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ ʙװʪʵʛʜʵʭװװʥʠʡʛ 

ʜʘʭʠʥ ʘʰʠʛʣʘʭ, ʜʫʪʫʫ ʰʘʪʩʘʥ ʢʦʢʩʳʥ װʣʜʵʛʜʣʠʡʥ ʙʫʮʘʭ ʫʨʩʛʘʣʳʛ ʩʘʡʞʨʫʫʣʘʭ, 

ʙʫʣʘʥ ʪʦʭʦʡʜ ʰʘʘʨʛʘ ʭʫʨʠʤʪʣʘʛʜʘʭʘʘʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ ʙʫʮʘʘʭ 

ʩʘʣʭʠʣʫʫʨʘʘʨ ʘʛʘʘʨ ᴇʛʥᴇ.   

 ʡʣʜʚʵʨʣʵʛʯʠʡʥ ʦʥʮʣʦʛʦʦʩ ʭʘʤʨʫʫʣʞ ʵʥʵ ʪᴇʨʣʠʡʥ ʟʫʫʭʥʳ ʭʠʡʮʠʡʛ ʛʫʨʚʘʥת

ʪᴇʨᴇʣʜ ʘʥʛʠʣʜʘʛ. װתʥʜ: 

¶ ɻʘʣʳʥ ʭʦʪʦʣ ʙʦʣʦʥ ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʩʠʩʪʝʤʠʡʥ ʭʦʦʨʦʥʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙװʭʠʡ ʃʫʨʛʠ ʭʵʣʙʵʨʠʡʥ /ɻʝʨʤʘʥ/ 

¶ ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʡʭʛװʡʛʵʵʨ ʛʘʣʳʥ ʜʵʵʜ ʭʵʩʵʛʪ 

ʙʘʡʨʣʫʫʣʩʘʥ ʫʫʨ ʭʘʣʘʘʛʫʫʨʳʥ ʭʦʦʣʦʡʥʫʫʜ ʙװʭʠʡ ɸʣʩʪʨʦʤ ʭʵʣʙʵʨʠʡʥ 

/ʌʨʘʥʮ/ 

¶ ʊʦʦʩ ʙʘʨʠʛʯʠʡʥ ʛʘʨʘʭ ʪʘʣʜ ʙʘʡʨʣʫʫʣʩʘʥ ʤʫʣʴʪ-ʮʠʢʣʦʥ ʙװʭʠʡ ʌʦʩʪʝʨ 

ʋʡʣʝʨ /ɸʅʋ/ ʭʵʣʙʵʨʠʡʥ 

ʊװʣʰʥʠʡ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ, ɸתʂ-ʛ ʜʵʵʰʣװװʣʵʭ ʙʦʣʦʥ ʰʘʪʘʣʪʳʥ ʘʛʘʘʨʳʛ 

ʞʠʛʜ ʭʫʚʘʘʨʠʣʘʭʳʥ ʪʫʣʜ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʛʘʣʳʥ ʭʦʪʦʣʜ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʥ 

ʙʘʡʭ ʭʫʛʘʮʘʘ ʙʦʣʦʥ װʝʠʡʥ ʪʫʨʙʫʣʝʥʪ ʭʦʣʠʣʪʳʥ ʟʦʭʠʮʦʣʜʦʭ ʟʘʨʯʠʤʜ ʪʫʣʛʫʫʨʣʘʥ 

ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ ʭʠʡʜʵʛ. ʄᴇʥ ʰʘʪʘʣʪʳʥ 

ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ, ʘʛʘʘʨ ᴇʛᴇʭ ʙʘʡʨʣʘʣ, ʥװװʨʩʥʠʡ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ ʙʦʣʦʥ 
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ʥװװʨʩʪᴇʨᴇʛʯʠʡʛ ʪʦʦʮʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʐʘʘʨʛʘ װװʩʵʭ, ʙʦʭʠʨʜʦʭ ʙʦʣʦʥ ʭʘʛ 

ʪʦʛʪʦʭʦʦʩ ʩʵʨʛʠʡʣʵʥ ʥװװʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨ ʙʦʣʦʥ ʛʘʣʳʥ ʭʦʪʣʳʥ ʪʝʤʧʝʨʘʪʫʨʪ 

ʪʫʣʛʫʫʨʣʘʥ ʷʤʘʨ ʪᴇʨʣʠʡʥ ʥװװʨʩ ʘʰʠʛʣʘʭʘʘ ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ɻ.1 ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ  ʟʫʫʭʥʳ ʦʥʮʣʦʛ: 

¶ ʊᴇʨᴇʣ ʙװʨʠʡʥ (ʯʠʡʛʣʵʛ, װʥʩʣʵʛ ʠʭʪʵʡ, ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ ʙʘʛʘʪʘʡ, 

ʭװʭʨʠʡʥ ʘʛʫʫʣʘʤʞ ʠʭʪʵʡ) ʪװʣʰʠʡʛ ʷʤʘʨ ʥʵʛʵʥ ʭװʥʜʨʵʣʛװʡʛʵʵʨ ʪװʣʵʭ 

ʙʦʣʦʤʞʪʦʡ. 

¶ ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʦʪʦʨ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʥ ʦʨʰʠʭ ʭʫʛʘʮʘʘ ʫʨʪ 

ʫʯʨʘʘʩ ʰʘʪʘʣʪʳʥ װʨ ʘʰʠʛ ᴇʥʜᴇʨ (98-99%) 

¶ ʊװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩʵʥ ʜʵʭ ʢʘʣʴʮʠ ʙʦʣʦʥ ʪװʣʰʠʥʜ ʘʛʫʫʣʘʛʜʘʞ 

ʙʘʡʛʘʘ ʭװʭʨʠʡʥ ʭʘʨʴʮʘʘ ʙʘʛʘ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ װװʩʵʭ ʭװʭʨʠʡʥ ʠʩʣʠʡʛ (SO2) 

90 ʭװʨʪʵʣ ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ װʥʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ ʢʘʣʴʮʠ (Ca)-ʥʳ 

ʘʛʫʫʣʘʤʞ ʙʘ ʥװװʨʩʵʥ ʜʵʭ ʭװʭʵʨ (S)-ʠʡʥ ʘʛʫʫʣʘʤʞʘʘʩ ʭʘʤʘʘʨʩʘʥ Ca/S-ʠʡʥ 

ʭʘʨʴʮʘʘʛ 3-4 ʙʘʡʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

¶ ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʦʣʦʥ װʝ ʰʘʪʘʣʩʘʥ ʰʘʪʘʣʪʳʥ װʨ ʜװʥʜ NOx-ʠʡʥ 

ʷʣʛʘʨʣʳʛ (100-300 ʤʛ/ʤ3) ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

¶ 15 ʤʤ ʭװʨʪʵʣ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʥװװʨʩʠʡʛ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʪʫʣ ʥװװʨʩʵʵʨ ʪʵʞʵʵʭ 

ʩʠʩʪʝʤʠʡʛ ʵʥʛʠʡʥ ʙʦʣʛʦʩʦʥ. 

¶ ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʵʨʯʠʤ ᴇʥʜᴇʨ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳʭʪʘʡ ʙʘʨʘʛ ʘʜʠʣ ʪʫʣ ʪʦʦʩʦʥ ʩʠʩʪʝʤʪʵʡ ʟʫʫʭʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʛʘ ʙʦʣʩʦʥ. 

¶ ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʳʛ ʫʨʪ ʭʫʛʘʮʘʘʛʘʘʨ ʘʞʠʣʣʫʫʣʘʭʘʜ ʙʘʨʘʛ 

99% ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʜʛʠʡʛ ʭʘʨʫʫʣʩʘʥ. 

¶ ʍʘʤʛʠʡʥ ʠʭ ʘʯʘʘʣʣʳʥ װʝʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʫʨʜ 3 ʤ/ʩ, ʯᴇʣᴇᴇʪ ʵʟʣʵʭװװʥʜ 

5 ʤ/ʩ ʙʘʡʜʘʛ. 

ɼ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʰʘʪʘʣʪʳʥ ʜʘʚʫʫ ʪʘʣ:  

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʫʣʘʤʞʣʘʣʪ ʘʨʛʘʘʨ 

ʰʘʪʘʘʭʘʜ ʭװʥʜʨʵʣʪʵʡ ʤʫʫ ʯʘʥʘʨʳʥ ʥװװʨʩʥʵʵʩ ᴇʥʜᴇʨ ʯʘʥʘʨʳʥ ʥװװʨʩ ʭװʨʪʵʣ ᴇʨʛᴇʥ 

ʭװʨʵʵʥʠʡ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʪװʣʰʠʡʛ ʘʰʠʛʣʘʥ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʙʦʣʦʤʞʠʡʛ ʙʠʡ ʙʦʣʛʦʞ ʙʘʡʥʘ. ɾʠʞʠʛ ʰʠʨʭʵʛʪʵʡ ʭʘʪʫʫ ʪᴇʣᴇʚʪʵʡ ʰʘʪʘʤʭʘʡ ʙʫʩ 

ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣ  ʯᴇʣᴇᴇʪʵʡ ʭᴇʚᴇʛʯ, ʰʠʥʛʵʥ ʤʵʪ ʙʘʡʜʘʣʪʘʡ ʙʦʣʜʦʛ ʪʫʣ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ  ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣʜ ʰʘʪʘʣʪ ʵʨʯʠʤʪʵʡ, ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪ 

ʭʘʤʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʷʚʘʛʜʜʘʛ ʙᴇʛᴇᴇʜ ʠʡʤ ʪᴇʨʣʠʡʥ ʟʫʫʭʥʫʫʜ ʪװʣʰʥʠʡ װʥʩʥʠʡ ʰʠʥʞ 

ʯʘʥʘʨʳʥ ᴇᴇʨʯʣᴇʣʪᴇʜ ʤʵʜʨʵʤʪʛʠʡ ʙʠʰ ʙʘʡʜʘʛ. ʄᴇʥ ʪװʣʰʥʠʡ ʘʩʘʣʪ ʙʦʣʦʥ ʰʘʪʘʣʪ 

ʩʘʡʥ ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ʭʵʩʛװװʜʠʡʥ ʭʵʪ ʭʘʣʘʘʣʪʳʛ ʤʘʰ ʠʭ ʙʫʫʨʫʫʣʞ ʙʦʣʥʦ. 

ʍװʭʨʠʡʥ ʠʩʣʠʡʛ ʙʘʨʠʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʩʦʥ ʪʦʭʠʦʣʜʦʣʜ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ʰʦʭʦʡʥ ʯʫʣʫʫʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʥʵʤʞ ᴇʛʩʥᴇᴇʨ ʢʘʣʴʮʠʡʥ ʠʩʵʣ 

ʭװʭʨʠʡʥ ʠʩʵʣʪʵʡ ʫʨʚʘʣʜ ʦʨʞ (CaO+SO2+0.5O2=CaSO4)  CaSO4 װװʩʛʵʥ ʰʘʘʨʛʘ, 

 ʣʵʭ ʪᴇʭᴇᴇʨᴇʤʞ ʘʰʠʛʣʘʭװװʡʞװʭʵʨʛװʥʩʪʵʡ ʭʘʤʪ ʟʘʡʣʫʫʣʘʛʜʘʭ ʪʫʣ ʫʪʘʘʥʳ ʭʠʡʛ ʭװ

ʰʘʘʨʜʣʘʛʘʛװʡ ʙʘʡʜʘʛ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʳʛ ʫʣ ʰʠʨʵʤʪʵʡ ʙʦʣʦʥ ʪʦʦʩʦʥ ʥװװʨʩʥʠʡ ʟʫʫʭʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩ ʥʴ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨ 800-900 ʦʉ-ʜ ʷʚʘʛʜʜʘʛ ʪʫʣ 
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ʰʘʘʨʛʘ װװʩʵʭ, ʭʘʡʣʘʭ ʥᴇʭʮᴇʣʠʡʛ װʣʵʤʞ ʙʘʛʘʩʛʘʜʘʛ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʘʥʜ 

 .ʩʵʭ NOʭ-ʠʡʥ ʭʵʤʞʵʵ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʣʘʤʞʣʘʣʪ ʟʫʫʭʥʳʭʘʘʩ ʙʘʛʘ ʙʘʡʜʘʛװװ

ɽ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʟʫʫʭʘʥʜ ʛʘʨʯ ʙʦʣʟʦʰʛװʡ 

ʭװʥʜʨʵʣװװʜ: 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʪʘʡ ʭʦʣʙʦʛʜʦʭ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʪװװʥʠʡ 

ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʪʘʡ ʭʦʣʙʦʦʪʦʡ ʭװʥʜʨʵʣװװʜ, ʷʣʘʥʛʫʷʘ ʥװװʨʩ ʪʵʞʵʵʭ, װʥʩ 

ʟʘʡʣʫʫʣʘʭ, ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʙʘʨʠʭ ʭʵʨʵʛʩʣװװʜʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʟʘʨʠʤ 

ʭװʥʜʨʵʣװװʜ ʛʘʨʜʘʛ. 

ɽ.1 ʍʦʦʣʦʡʥ ʵʣʵʛʜʵʣ: ʍʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʦʦʣʦʡʥ ʵʣʵʛʜʣʠʡʥ ʘʩʫʫʜʘʣ ʟʫʫʭʥʳ 

ʤʵʨʛʵʞʠʣʪʥװװʜ, ʟʫʨʘʛ ʪᴇʩᴇʣʯʜʠʡʥ ʩʘʥʘʘ ʟʦʚʦʦʩʦʥ ʘʩʫʫʜʣʳʥ ʥʵʛ ʙᴇʛᴇᴇʜ ʭʘʨʠʥ 

ʘʰʠʛʣʘʣʪʳʥ ʥᴇʭʮᴇʣʜ ʪᴇʩᴇᴇʣʞ ʙʘʡʩʥʘʘʩ ʙʘʛʘ ʪʦʭʠʦʣʜʦʞ ʙʘʡʥʘ. ʍʦʦʣʦʡʥ ʵʣʵʛʜʵʣ 

ʥʴ ʭʦʦʣʦʡʥ ʙʘʡʨʣʘʣ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ, ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ, ʜʘʚʭʘʨʛʳʥ 

ʤʘʪʝʨʠʘʣʳʥ ʰʠʥʞ ʯʘʥʘʨ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʘʭ ʪʫʣ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ 

 .ʡʣʜʚʵʨʣʵʛʯʠʡʛ ʤʘʰ ʭʷʥʫʫʨ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡװ

ɽ.2 ɼʘʚʭʘʨʛʳʥ ʤʘʪʝʨʠʘʣ ʙᴇᴇʛʥᴇʨᴇʭ: ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʤʘʪʝʨʠʘʣ ʙᴇᴇʛʥᴇʨʯ 

ʙʠʝ ʙʠʝʪʵʡʛʵʵ ʰʘʚʘʘʨʘʣʜʘʥ ʙʘʨʴʮʘʣʜʘʞ ʭʘʪʫʫʨʘʭ ʙʘʡʜʘʣʪʘʡ ʙʦʣʜʦʛ. ʉʪʘʮʠʦʥʘʨ 

ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʘʥʜ ʵʥʵ ʥʴ װʝ װʝ ʪʦʭʠʦʣʜʜʦʛ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʜʘʚʭʘʨʛʳʥ 

ʙʫʮʣʘʣʪ ʪʦʛʪʚʦʨʛװʡ ʞʠʛʜ ʙʠʰ ʙʦʣʞ ʛʘʣʳʥ ʭʦʪʣʳʥ ʟʘʨʠʤ ʭʵʩʵʛʪ ʭʵʪ ʭʘʣʘʣʪ װװʩʜʵʛ. 

ʋʣʤʘʘʨ ʭʘʡʣʘʭ ʪʝʤʧʝʨʘʪʫʨ ʙʘʛʘʪʘʡ ʥװװʨʩ ʜʘʚʭʘʨʛʳʥ ʤʘʪʝʨʠʘʣʪʘʡ ʙᴇᴇʛʥᴇʨʯ 

ʙʘʨʴʮʘʣʜʘʥʘ. ɿʫʫʭ ʙʘʛʘ ʘʯʘʘʣʘʣʪʘʡ װʝʜ ʙʫʮʣʘʣʪ ʪʦʛʪʚʦʨʛװʡ ʙʘʡʭ ʪʫʣ װʝ װʝ ʠʡʤ 

 ʟʵʛʜʵʣ ʪʦʭʠʦʣʜʜʦʛ. ʀʡʤʜ ʵʥʵ ʘʩʫʫʜʣʳʛ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤʳʛ ᴇᴇʨʯʠʣʞװ

ʪʦʭʠʨʫʫʣʘʥ ʘʤʘʨʭʘʥ ʰʠʡʜʵʞ ʙʦʣʥʦ. 

ɽ.3 ʊװʣʰʥʠʡ ʪʵʞʵʵʣʠʡʥ ʩʠʩʪʝʤ ʜʫʪʘʛʜʘʣ: ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʜʵʵʨʵʵʩ ʙʦʣʦʥ 

ʜʦʦʨʦʦʩ ʥʴ ʪʵʞʵʵʭ ʛʵʩʵʥ ʭʦʸʨ ʪᴇʨʣʠʡʥ ʥװװʨʩ ʪʵʞʵʵʭ ʩʠʩʪʝʤ ʙʘʡʜʘʛ. תʝʠʡʥ 

ʜʦʦʨʦʦʩ ʪʵʞʵʵʭ ʩʠʩʪʝʤ ʥʴ ʰʫʨʛʘʥ ʪʵʞʵʵʛװװʨ (ʰʥʝʢ) ʙʘ ʠʥʞʝʢʪʦʨ ʟʵʨʵʛ ʤʝʭʘʥʠʢ 

ʭʵʨʵʛʩʵʣ ʙʦʣʦʥ ʧʥʝʚʤʘʪʠʢ ʭʵʣʙʵʨʠʡʥ ʙʘʡʞ ʙʦʣʥʦ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ װʝʠʡʥ ʜʵʵʨʵʵʩ 

ʪʵʞʵʵʭ ʩʠʩʪʝʤ ʥʴ ʜʘʚʭʘʨʛʳʥ ʛʘʜʘʨʛʘ ʜʵʵʨ ʥװװʨʩʠʡʛ ʰʠʜʵʞ ᴇʛᴇʭ ʥװװʨʩ ʰʠʜʵʛʯʠʡʛ 

ʘʰʠʛʣʘʜʘʛ. ʍʘʨʠʥ ʧʥʝʚʤʘʪʠʢ ʩʠʩʪʝʤ ʙʫʩʜʘʘʩ ʠʣװװʪʵʡ ʛʵʞ ʙʠʯʩʵʥ ʙʘʡʜʘʛ ʙʘ 

ʭʵʨʵʛʣʵʭʵʜ ʷʣʛʘʘʪʘʡ ʙʘʡʥʘ. 

ɿʫʫʭʥʳ ʭʵʣʙʵʨʠʡʛ ʩʦʥʛʦʭʳʥ ᴇʤʥᴇ ʭʦʣʙʦʛʜʦʭ ʭװʥʜʨʵʣװװʜʠʡʥ ʩʘʡʥ ʩʫʜʘʣʞ, 

ʥװװʨʩ ʪʵʞʵʵʛװװʨʠʡʥ ʪʦʭʠʨʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʩʦʥʛʦʭ ʥʘʨʠʡʚʯʠʣʩʘʥ ʩʫʜʘʣʛʘʘ 

ʷʚʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɪ. ʆʨʯʥʳ ʙʦʭʠʨʜʦʣ: ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ  ʟʫʫʭ ʥʴ Sʆʭ ʙʦʣʦʥ NOx-ʠʡʥ ʷʣʛʘʨʣʳʥ 

ʪʘʣʘʘʨʭ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʜʘʛ ʙᴇʛᴇᴇʜ Sʆʭ -ʠʡʥ ʷʣʛʘʨʣʳʛ ʪʫʭʘʡʥ 

ʥװװʨʩʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ Ca ʙʘ ʥװװʨʩʥʠʡ ʭװʭʨʠʡʥ 

ʘʛʫʫʣʘʤʞʠʡʥ (ʢʘʣʴʮʠ/ʭװʭʨʠʡʥ (Cʘ/S)) ʭʘʨʴʮʘʘʛʘʘʨ ʘʤʘʨʭʘʥ ʭʷʥʘʣʪʜʘʘ ʘʚʯ 

ʙʦʣʥʦ. ʊʫʭʘʡʥ ʥװװʨʩʥʠʡ ʭʫʚʴʜ ʵʥʵ (Cʘ/S) ʭʘʨʴʮʘʘʛ ʪʦʦʮʦʞ ʪʦʭʠʨʫʫʣʘʥ ʪװʣʰʪʵʡ 

ʭʘʤʪ ʰʦʭʦʡʥ ʯʫʣʫʫʛ ʥʵʤʞ ᴇʛʩʥᴇᴇʨ Sʆʭ-ʠʡʥ 80 %-ʘʘʩ 90 %-ʠʡʛ ʰʠʥʛʵʵʭ 

ʙʦʣʦʤʞʪʦʡ ʥʴ ʩװװʣʠʡʥ װʝʠʡʥ ʪʫʨʰʠʣʪ, ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. 

ʀʡʤʜ ʪװʣʵʭ ʥװװʨʩʥʠʡ ʭװʭʨʠʡʥ ʘʛʫʫʣʘʤʞ, ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩʥʠʡ ʢʘʣʴʮʠʡʥ 

ʠʩʣʠʡʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʜʵʵʨʭ (Cʘ/S) ʭʘʨʴʮʘʘʛ ʪʦʦʮʦʞ ʪʦʭʠʨʫʫʣʘʥ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʞ ʘʰʠʛʣʘʭ ʭʵʨʵʛʪʵʡ.  
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ʋʣ ʰʠʨʵʤʪʵʡ ʙʦʣʦʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭʥʫʫʜʳʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʦʥʮʣʦʛ, ʥװװʨʩʥʠʡ ʰʠʨʭʵʛʞʠʣʪ, ʰʠʥʞ ʯʘʥʘʨ, ʰʘʪʘʣʪʘʘʩ װװʩʵʭ 

ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʫʫʜ, ʵʢʨʘʥ ʭʦʦʣʦʡʛʦʦʨ ʫʨʩʘʭ ʫʩ ʙʘ ʛʘʣʳʥ ʜᴇʣʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨᴇᴇ ʟʵʨʛʵʵʨ ʭʠʡʩʵʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚ. 

ʍϾʩʥʵʛʪ IV.8. ʋʣ ʰʠʨʵʤʪʵʡ ʙʦʣʦʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭʥʫʫʜʳʥ 

ʭʘʨʴʮʫʫʣʘʣʪ 

ˉ  
ʋʣ ʰʠʨʵʤʪʵʡ ʛʘʣʳʥ 
ʭʦʪʦʣʪʦʡ ʟʫʫʭ 

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʙװʭʠʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭ 

ʩʪʘʮʠʦʥʘʨ  ʵʨʯʠʤʞʩʵʥ  ʵʨʛʵʣʜʵʭ  

1 
ʍᴇʜᴇʣʤᴇʨʠʡʥ 
ʥᴇʭʮᴇʣʠʡʛ ʩʘʡʞʨʫʫʣʘʭ 
ʯʠʛʣʵʣʵʵʨ ʭᴇʛʞװװʣʩʵʥ. 

ʊᴇʨᴇʣ ʙװʨʠʡʥ ʥװװʨʩ, ʭʘʷʛʜʘʣ ʰʘʪʘʘʭ,  ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʛ 
ʙʫʫʨʫʫʣʘʭ ʯʠʛʣʵʣʵʵʨ ʭᴇʛʞʠʞ ʙʘʡʛʘʘ 

2 
ʅװװʨʩʥʠʡ ʰʠʨʭʵʛʞʠʣʪ 
50 ʤʤ ʭװʨʪʵʣ 

ʅװװʨʩʥʠʡ ʰʠʨʭʵʛʞʠʣʪ 13 ʤʤ 
ʭװʨʪʵʣ 

ʅװװʨʩʥʠʡ ʰʠʨʭʵʛ-
ʞʠʣʪ 50 ʤʤ ʭװʨʪʵʣ 

ʅװװʨʩʥʠʡ ʰʠʨʭʵʛ-ʞʠʣʪ 
15 ʤʤ ʭװʨʪʵʣ 

3 
ʋʣ ʰʠʨʵʤ ʵʨʛʵʭ װʝʜ 
ʜʵʵʨ ʥʴ ʘʛʘʘʨʪʘʡ 
ʠʩʵʣʜʵʥ ʰʘʪʥʘ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʫʨʜ  
1-3 ʤ/ʩ 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ 
ʭʫʨʜ  3-10 ʤ/ʩ 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʫʨʜ 
3-5 ʤ/ʩ 

4 
ʊʵʵʨʵʤ ʰʘʘʨʜʣʘʛʘʛװʡ.  
ʅʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ 
ʙʘʡʭʛװʡ. 

ʊʵʵʨʵʤ ʰʘʘʨʜʣʘʛʘʛװʡ. 
ʅʵʤʵʣʪ ʭʘʣʘʭ ʛʘʜʘʨʛʫʫ 

ʵʣʵʛʜʜʵʛ. 

ʊʵʵʨʵʤ ʰʘʘʨʜʣʘʛʘʛװʡ. 
ʅʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʡʭʛװʡ. 

5 
ʐʘʪʘʣʪʳʥ ʪʝʤʧʝʨʘʪʫʨ 
1000-1200 ʦʉ. 

ʐʘʪʘʣʪʳʥ ʪʝʤʧʝʨʘʪʫʨ 850-900 ʦʉ 

6 ɻʘʣʳʥ ʭʦʪʦʣʜ ʭᴇᴇ, ʪʦʨʪʦʛ װʣʵʵʛʯ ʰʘʘʨʜʣʘʛʘʛװʡ. 

7 
ɻʘʣʳʥ ʭʦʪʦʣʜ 

ʰʘʘʨʛʘʞʠʣʪ װװʩʜʵʛ 
ɻʘʣʳʥ ʭʦʪʦʣʜ ʰʘʘʨʛʘʞʠʣʪ װװʩʵʭʛװʡ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

8 

ʊװʣʰʥʠʡ ʰʠʨʭʵʛʞʠʣʪ, 
 ʥʩʣʵʛ ʠʭʩʵʭʵʜװ
ʙװʭʵʣʣʵʛ ʭʵʩʵʛ ʥʴ 
ʰʘʪʘʣʪʛװʡ ʜʦʦʰ ʫʥʘʞ, 
ʰʘʪʘʣʪ ʜʫʪʫʫ ʷʚʘʛʜʘʞ, 
ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪ 
ʠʭ ʙʘʡʜʘʛ. 

ʊװʣʰʥʠʡ ʥʫʥʪʘʛ ʭʵʩʛװװʜ 
ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʫʪʘʘʪʘʡ ʭʘʤʪ 
ʪʵʵʚʵʨʣʵʛʜʵʞ ʛʘʨʘʭ 
ʙʦʣʟʦʰʛװʡ ʪʫʣ ʪʵʜʛʵʵʨʠʡʛ 
ʙʫʮʘʘʞ ʛʘʣʳʥ ʭʦʪʦʣʜ 
ʦʨʫʫʣʘʭ ʩʠʩʪʝʤ 
ʰʘʘʨʜʣʘʛʘʪʘʡ.   

ʊװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜ ʛʘʣʳʥ ʭʦʪʦʣʜ  ʙʘʡʭ 
ʭʫʛʘʮʘʘ ʠʭ ʫʯʨʘʘʩ ʰʘʪʘʣʪ ʙװʨʵʥ ʷʚʘʛʜʘʭ 
ʙʦʣʦʤʞʪʦʡ. 

9 
ɸʟʦʪʳʥ ʠʩʵʣ (NOX)  
 .ʩʥʵװװ

ʐʘʪʘʣʪ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʪ ʷʚʘʛʜʘʭ ʪʫʣ ʘʟʦʪʳʥ ʠʩʵʣ (NOʭ)ïʙʘʛʘ װװʩʥʵ. 

10 

ɻʘʣʳʥ ʭʦʪʦʣʜ װװʩʵʭ 
ʭװʭʨʠʡʥ ʠʩʣʠʡʛ 

(SO2 >2000 ʤʛ/ʤ3) 
ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʛװʡ. 

ɻʘʣʳʥ ʭʦʪʦʣʜ ʰʦʭʦʡʥ ʯʫʣʫʫ ʥʵʤʞ ʭװʭʨʠʡʥ ʠʩʣʠʡʛ (SO2)
 
ʙʫʫʨʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ. 

11 
ɼᴇʣ ʙʘ ʫʩʥʳ 
ʪʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨװװ ʠʭ 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʪʘʨʭʘʣʪ ʞʠʛʜ ʫʯʨʘʘʩ ʫʪʘʘʥʳ ʭʠʡ ʙʘ ʫʩʥʳ 
ʪʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨᴇᴇ ʙʘʛʘ 

12 
ʊװʣʰʥʠʡ ʯʘʥʘʨ ʛʵʥʵʪ 
ᴇᴇʨʯʣᴇʛʜᴇʭᴇʜ 
ʤʵʜʨʵʤʪʛʠʡ ʙʘʡʜʘʛ. 

ʊװʣʰʥʠʡ ʯʘʥʘʨ ʛʵʥʵʪ ᴇᴇʨʯʣᴇʛʜᴇʭᴇʜ ʤʵʜʨʵʤʪʛʠʡ ʙʠʰ ʙʘʡʜʘʛ. 

ɼʵʵʨʭ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʙװʭʠʡ ʛʘʣʳʥ 

ʭʦʪʦʣ ʥʴ ʫʣ ʰʠʨʵʤʪʵʡ ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʠʣװװ ʠʭ ʭᴇʛʞʠʞ ʙʘʡʛʘʘ, ʥװװʨʩʥʠʡ ʰʠʥʞ 

ʯʘʥʘʨʳʛ ʛʦʣʜʦʛʛװʡ, ʰʘʪʘʣʪʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʘʤ ʫʯʠʨ ʘʟʦʪʳʥ ʠʩʵʣ װװʩʵʣʪ ʙʘʛʘ, 

ʭװʭʨʠʡʥ ʠʩʣʠʡʥ װװʩʵʣʪʠʡʛ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ, ʫʩ ʙʘ ʜᴇʣʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ʙʘʛʘ ʟʵʨʵʛ ʦʣʦʥ ʜʘʚʫʫ ʪʘʣʪʘʡ ʙʘʡʥʘ.  

ʀʡʤʜ ʦʜʦʦʛʠʡʥ 4 ʟʫʫʭʪʘʡ ʙʘʨʠʣʛʳʥ ʭʵʩʛʠʡʥ ʭʵʤʞʵʵʥʜ ʟʦʭʠʮʫʫʣʘʥ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ װʟװװʣʵʣʪ ʜʦʦʛʫʫʨ, ʘʰʠʛʣʘʣʪʳʥ ʰʘʘʨʜʣʘʛʘ ʪᴇʜʠʡʣᴇʥ ʭʘʥʛʘʭʘʘʨʛװʡ ʙʘʡʛʘʘ 

4 ʟʫʫʭʥʳ ʘʣʴ ʙʦʣʦʤʞʪʦʡ 2 ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʛ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʙʦʣʛʦʥ ᴇᴇʨʯʠʣʞ, ʭʘʚʘʨ ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ ᴇʨʛᴇʪʛᴇʭ 

ʰʠʥʵ ʟʫʫʭʪʘʡ ʭʘʤʪ ʘʞʠʣʣʫʫʣʘʭ, ʟʫʥʳ ʫʣʠʨʘʣʜ ʘʞʠʣʣʫʫʣʘʥ ʭʘʣʫʫʥ ʫʩ ʭʘʥʛʘʤʞʠʜ 

ʘʰʠʛʣʘʭʘʘʨ, ʤᴇʥ ᴇʨʛᴇʪʛᴇʭʜᴇᴇ ʵʨʯʠʤʞʩʵʥ ʙʘ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʙװʭʠʡ 
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ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭʳʛ ʘʚʯ װʟʵʵʜ ʭʦʦʨʦʥʜ ʥʴ ʭʘʨʴʮʫʫʣʩʘʥ ʪʦʦʮʦʦ ʭʠʡʞ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ ʙʦʣʦʤʞʪʦʡʛ ʥʴ ʩʦʥʛʦʭʦʦʨ ʩʘʥʘʣ ʙʦʣʛʦʚ. 

 

4.5. ʆɼʆʆ ɸɾʀʃʃɸɾ ɹɸʁɻɸɸ DZL ʄɸʗɻʀʁʅ ʋʉ ʍɸʃɸɸʍ ɿʋʋʍʅʋʋɼʓɻ 

ʐʀʅʕʏʃʕʅ, ᴆᴆʈʏʃᴆʍ 

4.5.1. ʐʠʥʵʯʣʵʭ ʭʫʚʠʣʙʘʨ 1. DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʫʣ ʰʠʨʵʤʪʵʡ 

ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʛ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ 

ʪʝʭʥʦʣʦʛʠʜ ʰʠʣʞװװʣʵʭ ᴇᴇʨʯʣᴇʣʪ 

ʊʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ DZL7-1.6-115/70/AII ʙʘ DZL4.2-1.0-115/70/AII 

ʤʘʷʛʠʡʥ ʟʫʫʭʥʫʫʜʳʛ ʮʘʘʰʠʜ ʘʰʠʛʣʘʭʳʥ ʪʫʣʜ ʪʵʜʛʵʵʨʠʡʥ ᴇʨʣᴇʛ, ʜʫʣʘʘʣʛʘ ʙʦʣʦʥ 

ʥʷʛʪʨʘʣʳʛ ʩʘʡʞʨʫʫʣʞ, ʛʘʣʳʥ ʭʦʪʣʳʥ ʥװװʨʩʥʠʡ ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʡʛ ᴇᴇʨʯʣᴇʥ 

ʰʠʥʵʯʠʣʞ, ʘʞʠʣʣʘʛʘʘʥʳ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙʦʣʦʥ ʵʢʦʣʦʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 

ʜʵʵʰʣװװʣʵʭ ʭʫʚʠʣʙʘʨʳʛ ʘʚʯ װʟʵʚ. 

ʀʡʤʜ DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʫʣ ʰʠʨʵʤʪʵʡ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʛ 

ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʜ ʰʠʣʞװװʣʵʥ ᴇᴇʨʯʣᴇʭ 

ʟʦʨʠʣʛʦʦʨ ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʰʘʪʘʣʪ, ʜʫʣʘʘʥʳ ʙʘʣʘʥʩʳʥ ʙʦʣʦʥ ʛʘʣʳʥ 

ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʵʩʛʠʡʥ ʫʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦʛ ʭʠʡʩʥʠʡ װʥʜʩʵʥ ʜʵʵʨ 

ᴇᴇʨʯʣᴇʣʪʠʡʥ ʝʨᴇʥʭʠʡ ʰʠʡʜʣװװʜʠʡʥ ʩʘʥʘʣʳʛ ʪᴇʣᴇʚʣᴇʚ. 

ʕʜʛʵʵʨ ʫʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪװװʜʵʵʨ ʭʘʨʫʫʣʘʚ.  

ʍϾʩʥʵʛʪ IV.9. ʐʘʨʳʥ ʛʦʣʳʥ ʥϾϾʨʩʥʠʡ ʙϾʪʵʮ, ϾʟϾϾʣʵʣʪ 

ˉ ʅϾϾʨʩʥʠʡ ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪϾϾʜ 

1 ɸʞʣʳʥ ʯʠʡʛʣʵʛ Wʘʞ % 18 

2 ɸʞʣʳʥ װʥʩʣʵʛ Aʘʞ % 20 

3 ʍװʭʵʨ ʘʛʫʫʣʘʤʞ Sʘʞ % 0.6 

4 ʅװװʨʩʪᴇʨᴇʛʯ ʘʛʫʫʣʘʤʞ Cʘʞ % 44.6 

5 ʋʩʪᴇʨᴇʛʯ ʘʛʫʫʣʘʤʞ Hʘʞ % 3.16 

6 ɸʟʦʪ ʘʛʫʫʣʘʤʞ Nʘʞ % 0.69 

7 ʍװʯʠʣʪᴇʨᴇʛʯ ʘʛʫʫʣʘʤʞ Oʘʞ % 12.96 

8 ɼʵʛʜʵʤʭʠʡ ʵʜ V  h % 41.0 

9 ɼʫʣʘʘʥ ʛʘʨʛʘʭ ʜʦʦʜ ʯʘʜʚʘʨ Qʘʞʜʦʦʜ ʢʢʘʣ/ʢʛ 4000 

ʍϾʩʥʵʛʪ IV.10. ʊϾʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʪʦʦʮʦʦ 

ˉ ʍʵʤʞʠʛʜʵʭװװʥʠʡ ʥʵʨ 
ʊʵʤʜʵʛ 
ʣʵʛʵʵ 

ɻ/ʍ ʍʍ-1 ʍʍ-2 ʍʍ-3 ʍʍ-4 ɻʍ 

1 
ʍʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙװʨʠʡʥ ʜʘʨʘʘʭ 
ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

Ŭ 1.3 1.35 1.4 1.45 1.5 1.6 

2 
ɸʛʘʘʨʳʥ ʦʥʦʣʳʥ ʟʘʨʮʫʫʣʘʣʪ, 
ʥʤ3/ʢʛ 

Vʦ 4.39 
4.39 4.39 4.39 4.39 4.39 

3 
3 ʘʪʦʤʪ ʭʫʫʨʘʡ ʭʠʡʥ ʵʟʣʵʭװװʥ, 
ʥʤ3/ʢʛ 

V RO2 
0.836 0.836 0.836 0.836 0.836 0.836 

4 ɸʟʦʪʳʥ ʦʥʦʣʳʥ ʵʟʣʵʭװװʥ, ʥʤ3/ʢʛ V 0N2 
3.474 3.474 3.474 3.474 3.474 3.474 

5 ʋʩʥʳ ʫʫʨʳʥ ʙʦʜʠʪ ʵʟʣʵʭװװʥ, ʥʤ3/ʢʛ VH2O 
0.645 0.645 0.645 0.645 0.645 0.645 

6 ʋʩʥʳ ʫʫʨʳʥ ʙʦʜʠʪ ʵʟʣʵʭװװʥ, ʥʤ3/ʢʛ VH2O 
0.666 0.669 0.673 0.676 0.680 0.687 

7 ɸʟʦʪʳʥ ʙʦʜʠʪ ʵʟʣʵʭװװʥ, ʥʤ3/ʢʛ VN2 
4.515 4.688 4.862 5.035 5.209 5.555 
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8 
ʐʘʪʘʣʪʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʙװʨʵʥ 
ʵʟʣʵʭװװʥ, ʥʤ3/ʢʛ 

Vʛ 
6.017 6.194 6.371 6.548 6.725 7.079 

9 
ʋʪʘʘʥʳ ʭʠʡ ʜʵʭ 3 ʘʪʦʤʪ ʭʠʡʥ 
ʵʟʣʵʭװװʥʠʡ ʜʦʣʴ 

rRO2 
0.1390 0.1350 0.1313 0.1277 0.1244 0.1182 

10 
ʋʪʘʘʥʳ ʭʠʡ ʜʵʭ ʫʩʥʳ ʫʫʨʳʥ 
ʵʟʣʵʭװװʥʠʡ ʜʦʣʴ 

rH2O 
0.1107 0.1081 0.1056 0.1033 0.1011 0.0971 

11 
3 ʘʪʦʤʪ ʭʠʡ ʙʘ ʫʩʥʳ ʫʫʨʳʥ ʘʪʦʤʳʥ 
ʜʦʣʠʫʜʳʥ ʥʠʡʣʙʵʨ 

rʇ 
0.2497 0.2431 0.2369 0.2310 0.2255 0.2152 

ʍϾʩʥʵʛʪ IV.11. ɼʫʣʘʘʥʳ ʙʘʣʘʥʩʳʥ ʪʦʦʮʦʦ 

ˉ ʍʵʤʞʠʛʜʵʭװװʥʠʡ ʥʵʨ  
ʊʵʤʜʵʛ- 
ʣʵʛʵʵ 

ʅʵʛʞ 
ʪʦʤʴʸʦ ʙʫʶʫ 
 ʥʜʵʩʣʵʣװ

DZL7-1.6-
115/70/AII 

DZL4.2-
1.0-

115/70/AII 

1 ʊװʣʰʥʠʡ ʠʣʯʣʵʛ  Qʨʨ ʢʢʘʣ/ʢʛ Qʨʨ=Qʨʥ 4000 
4000 

2 
ɻʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ 
ʪʝʤʧʝʨʘʪʫʨ 

qʫʭ Áʉ ʊʘʙʣʠʮ II-8, ʭʫʫʜʘʩ 72 150 
160 

3 
ʋʪʘʘʥʳ ʭʠʡʥ ʜʫʣʘʘʥ 
ʘʛʫʫʣʘʣʪ 

Iʫʭ ʢʢʘʣ/ʢʛ I-q ʜʠʘʛʨʘʤʤ 446.02 
400.1 

4 ʍװʡʪʵʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ qʭʚ Áʉ 
ʧ.(5-03)-ʩ ʩʦʥʛʦʥʦ, 

ʭʫʫʜʘʩ 20 
30 

30 

5 
ʍװʡʪʵʥ ʘʛʘʘʨʳʥ ʜʫʣʘʘʥ 
ʘʛʫʫʣʘʣʪ 

Iʭʚ ʢʢʘʣ/ʢʛ I-q ʜʠʘʛʨʘʤʤ 41.71 
41.71 

6 

ɼʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ:         

-ʭʠʤʠʡʥ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ q3 % XXI ʭװʩʥʵʛʪ 
1 1 

-ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ q4 % XXI ʭװʩʥʵʛʪ 
4 4.5 

-ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʘʣʜʘʭ q2 % 
(Iʫʭ-Ŭʫʭ*Iʭʚ)*(100-

q4)/Qʨʨ 
7.39 9.55 

-ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʘʣʜʘʭ q5 % 
ʧ.(5-10)-ʩ, ʟʫʨʘʛ 5-1,  

ʭʫʫʜʘʩ 21 
3.00 3.50 

-ʰʘʘʨʛʘʪʘʡ ʘʣʜʘʭ q6 % ʘʰʣ*(Cɗ)ʟʣ*ɸʘʞ/Qʨʨ 
0.17 0.17 

7 ʐʘʘʨʛʘ ʜʘʭʴ ʪװʣʰʥʠʡ ʭʵʩʵʛ ʘh ʣ - (1-ʘʫʥ), XVII ʭװʩʥʵʛʪ 
0.25 0.25 

8 ʐʘʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ tʰʣ Áʉ t3+100 
600.00 600.00 

 ʩʥʵʛʪװʥʩʥʠʡ ʜʫʣʘʘʥ ʘʛʫʫʣʘʣʪ (Cɗ)ʟʣ ʢʢʘʣ/ʢʛ XIII ʭת 9
133.89 133.89 

10 ʅʠʡʣʙʵʨ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ Ɇq % Ɇq=q2+q3+q4+q5+q6 
15.56 18.72 

11 ɿʫʫʭʥʳ ɸתʂ ɖʢʘ % 100-Ɇq 
84.44 81.28 

12 
ɿʫʫʭʥʳ ʜʫʣʘʘʥʳ ʯʘʜʘʣ Qʢʘ ʢʢʘʣ/ʮ Gʩʫ(t1-t2) 6000000 3600000 

13 ʊװʣʰʥʠʡ ʙװʨʵʥ ʟʘʨʮʫʫʣʘʣʪ B ʢʛ/ʮ Qʢʘ*100/(Qp
p*ɖʢʘ) 

1776.387276 1107.2747 

14 
ʊװʣʰʥʠʡ ʪʦʦʮʦʦʪ 
ʟʘʨʮʫʫʣʘʣʪ 

Bp ʢʛ/ʮ B*(1-q4/100) 
1705.331785 1057.4473 

15 
ɼʫʣʘʘʥ ʭʘʜʛʘʣʘʭ 
ʢʦʵʬʬʠʮʠʝʥʪ 

j - 1-q5/(ɖʢʘ+q5) 
0.988157418 0.9876969 

16 
ʐʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʥ 
ʟʘʨʮʫʫʣʘʣʪ 

V ʤ3/ʮ  
10139.63 6320.33 

17 
 ʣʵʵʭ ʩʘʣʭʠʣʫʫʨʳʥת
ʦʡʨʦʣʮʦʦ ʙװʪʵʵʤʞ 

Vʩ ʤ3/ʮ  
11154 6953 
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ʍϾʩʥʵʛʪ IV.12. DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʭʵʩʛʠʡʥ ʪʦʦʮʦʦ 

ˉ ʍʵʤʞʠʛʜʵʭװװʥʠʡ ʥʵʨ 
ʊʵʤʜʵʛʣʵ
ʛʵʵ 

ʥʵʛʞ ʊʦʤʴʸʦ ʙʫʶʫ װʥʜʵʩʣʵʣ תʟװװʣʵʣʪ 

1 
ʐʘʪʘʣʪ ʷʚʘʛʜʘʭ ʙʫʮʣʘʭ 
ʜʘʚʭʘʨʛʳʥ ʪʘʣʙʘʡ 

S ʤ2 A=2500 ʤʤ, B=80ʤʤ, S=A*B  
2 

2 
ɸʛʘʘʨ ʭʫʚʠʘʨʣʫʫʨʘʘʩ ʛʘʨʘʭ 
ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ 

VB ʤ3/ʮ VB=V0*0.8*BP
P 

8111.7 

3 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʨ ʜʘʡʨʘʥ 
ᴇʥʛᴇʨᴇʭ ʭװʡʪʵʥ ʘʛʘʘʨʳʥ ʭʫʨʜ 

ɤ ʤ/ʩ ɤ=V/S 
1.13 

4 ʍʘʣʫʫʥ ʘʛʘʘʨʳʥ ʭʫʨʜ ɤʭʘ ʤ/ʩ ɤʭʘ=(V*(273+tʙʜ)/273)/S 
4.84 

5 ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ tʙʜ Áʉ 850±25 
900 

6 ɸʛʘʘʨʳʥ ʥʷʛʪ ɟʘ ʢʛ/ʤ3 900Áʉ-ʳʥ װʝʜ 
0.301 

7 
ʂʠʥʝʤʘʪʠʢ ʟʫʫʨʘʤʪʛʘʡʥ 
ʢʦʵʬʬʠʮʠʝʥʪ 

n ʤ2/ʩ 900Áʉ-ʳʥ װʝʜ 
0.000155 

8 ʯᴇʣᴇᴇʪ ʫʥʘʣʪʳʥ ʭʫʨʜʘʪʛʘʣ g ʤ2/ʩ ᴇʛᴇʛʜᴇʥᴇ 
9.81 

9 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ ʵʣʩʥʠʡ 
ʜʫʥʜʘʞ ʜʠʘʤʝʪʨ 

d ʤ ᴇʛᴇʛʜᴇʥᴇ 
0.0005 

10 ʥʷʛʪ ɟʤ ʢʛ/ʤ3 ᴇʛᴇʛʜᴇʥᴇ 
2460 

11 ɸʨʭʠʤʝʜʠʡʥ ʪʦʦ Ar  Ar=(g*d3*(ɟʤ-ɟʘ))/(n2*ɟʘ) 
416.6 

12 ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ Re'  Re=Ar/(1400+5.22* ÕAr) 
0.2765 

13 ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʵʭ ʭʫʨʜ ɤ' ʤ/ʩ ɤ'=n*Re/d 
0.0858 

14 
ʕʣʩʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʥ 
ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʭʫʨʜ 

ɤ'' ʤ/ʩ ɤ''=n*Re/d 
4.24 

15 ʆʥʦʚʯʪʦʡ ʭʫʨʜ ɤ0 ʤ/ʩ ɤ0=n*Re/d 
1.038 

16 ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ Re''  Re=Ar/(18+0.61*ÕAr) 
13.68 

17 ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ Re0  Re=Ar/(18+5.22*ÕAr) 
3.345 

18 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ װʥʩ, 
ʰʣʘʢʥʳ ʜʫʥʜʘʞ ʜʠʘʤʝʪʨ 

d ʤ ᴇʛᴇʛʜᴇʥᴇ 
0.0006 

19 ʅʷʛʪ ɟʤ ʢʛ/ʤ3 ᴇʛᴇʛʜᴇʥᴇ 
1000 

20 ɸʨʭʠʤʝʜʠʡʥ ʪʦʦ Ar  Ar=(g*d3*(ɟʤ-ɟʘ))/(n2*ɟʘ) 
292.6 

21 ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ Re'  Re=Ar/(1400+5.22*ÕAr) 
0.1964 

22 ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʵʭ ʭʫʨʜ ɤ' ʤ/ʩ ɤ'=n*Re/d 
0.0508 

23 
ʕʣʩʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʥ 
ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʭʫʨʜ 

ɤ'' ʤ/ʩ ɤ''=n*Re/d 
2.6597 

24 ʆʥʦʚʯʪʦʡ ʭʫʨʜ ɤ0 ʤ/ʩ ɤ0=n*Re/d 
0.7049 

25 ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ Re''  Re=Ar/(18+0.61*ÕAr) 
10.29 

26 ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ Re0  Re=Ar/(18+5.22*ÕAr) 
2.727 

27 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʨ ʜʘʡʨʘʥ 
ᴇʥʛᴇʨᴇʭ ʫʪʘʘʥʳ ʭʠʡʥ 
ʟʘʨʮʫʫʣʘʣʪ 

Vʫʭ ʤ3/ʮ Vʫʭ=Bp*0.75*Vʛ*(273+tʙʜ)/273 
36741.2 

28 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʨ ʜʘʡʨʘʥ 
ᴇʥʛᴇʨᴇʭ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ 

ɤʙʜʫʭ ʤ/ʩ ɤʙʜʫʭ =Vʫʭ/3600*Vʚ 
5.103 

29 
ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʵʵʜ ʭʵʩʵʛʪ ʦʨʦʭ 
ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ 

ɤʛʭʫʭ ʤ/ʩ ɤʛʭʫʭ= Vʫʭ/3600*4.23*4.1  0.800 
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DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʫʣ ʰʠʨʵʤʪʵʡ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʛ ʵʨʯʠʤʞʩʵʥ 

ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʜ ʰʠʣʞװװʣʵʥ ᴇᴇʨʯʣᴇʭʜᴇᴇ ʪװװʥʠʡ ʛʘʣʳʥ 

ʭʦʪʣʳʥ ʜʦʦʨʭ ʫʣ ʰʠʨʤʠʡʛ ʘʚʯ 2700 ʤʤ-ʠʡʥ ʪװʚʰʠʥʜ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥ 

ʙʘʡʨʣʫʫʣʞ ʫʛʩʨʘʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʝʨᴇʥʭʠʡ ʭʵʤʞʵʵ, ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʫʫʜʳʥ ʪʦʦ, 

ʪʵʜʛʵʵʨʠʡʥ װʣʵʵʭ ʥװʭʥʠʡ ʜʠʘʤʝʪʨ, ʪʦʦʛ ʪʦʦʮʦʦʛʦʦʨ ʛʘʨʛʘʚ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ ʙʦʣʦʥ ʪװʣʰʥʠʡ ʰʘʪʘʣʪ ʷʚʫʫʣʘʭ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 

ʪʘʚʮʘʥʛʠʡʥ ʭʵʤʞʵʵ 2.5.0ʭ0.8=2.0 ʤ2 ʙʫʶʫ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʦʦʩ 

(6.38x2.0=12.76) 6.38 ʜʘʭʠʥ ʙʘʛʘ ʙʘʡʭʘʘʨ ʭʠʡʮʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʭʠʡʭʵʵʨ 

ʪᴇʣᴇʚʣᴇʚ. ʀʥʛʵʩʥʵʵʨ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʨʦʦʩ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʘʛʜʘʭ  ʥʠʡʪ 

ʘʛʘʘʨʳʥ 80%-ʠʡʛ ᴇʛᴇʭᴇʜ ʜʘʚʭʘʨʛʳʥ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣ 5.103 ʤ/ʩ ʭʫʨʜʪʘʡ ʭᴇᴇʨʯ 

ʰʘʪʘʞ, ʭʠʡʞʠʞ ʙʘʡʩʘʥ ʪװʣʰ ʙʦʣʦʥ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʞʠʞʠʛ ʭʵʩʛװװʜ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʘʩ ʜʵʵʰʠʭ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʜ ʦʨʤʦʛʮ ʭʫʨʜ ʥʴ 0.8 ʤ/ʩ ʙʦʣʪʣʦʦ 

ʙʫʫʨʯ, ʙʫʮʘʞ ʜʦʦʰ ʙʫʫʭ ʷʚʮʜʘʘ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʰʘʪʥʘ. ʄᴇʥ 

ʵʥʵ ʵʟʣʵʭװװʥʜ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨ ᴇʛʩʥᴇᴇʨ ʥװװʨʩʥʠʡ ʭʵʩʛװװʜ ʙʦʣʦʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

 .ʩʵʥ ʛʘʨʯ ʠʨʩʵʥ ʭʠʡʥ ʰʘʪʘʣʪ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʜʘʛװװ

ʀʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ, ʘʛʘʘʨ 

ʭʫʚʘʘʨʠʣʫʫʨʳʥ ʭʠʡʮ, ʵʩʵʨʛװװʮʵʣ, ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ ʙʫʶʫ ᴇʥʜᴇʨ ʟʵʨʵʛ ʥʴ ʘʥʭʜʘʛʯ 

ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ ʩʦʥʛʦʭʦʜ ʛʦʣ װװʨʵʛ ʛװʡʮʵʪʛʵʥʵ. 

ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 2.50ʭ0.8=2. ʤ2 ʪʘʣʙʘʡʪʘʡ ʪʘʚʮʘʥʜ 80 ʤʤ ʛʘʜʥʘ 

ʜʠʘʤʝʪʨʪʵʡ 8 ʤʤ-ʠʡʥ 8 ʥװʭʪʵʡ 120 ʰʠʨʭʵʛ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʳʛ 125 ʤʤ 

ʘʣʭʘʤʪʘʡʛʘʘʨ ʙʘʡʨʣʫʫʣʞ ʫʛʩʘʨʥʘ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʫʣ ʰʠʨʵʤʥʠʡ ʦʨʦʥʜ ʙʘʡʨʣʫʫʣʘʭ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 

ʪʘʚʮʘʥʛʠʡʥ ʫʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦʛ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʥ 40-

100%-ʠʡʛ ʘʥʭʜʘʛʯ ʘʛʘʘʨʘʘʨ ʪװװʥʠʡ ʜʦʨʦʦʩ ᴇʛᴇʭ 7 ʭʫʚʠʣʙʘʨʘʘʨ ʭʠʡʞ װʨ ʜװʥʛ 

ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ װʟװװʣʵʚ. 
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ʍϾʩʥʵʛʪ IV.13. ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʳʥ ʫʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦʥʳ Ͼʨ ʜϾʥ 

ˉ ʍʵʤʞʠʛʜʵʭװװʥʠʡ ʥʵʨ 
ʪʵʤʜʛɻ ʣ
ʵʛʵʵ 

ʥʵʛʞ 
ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʫʚʴ, % 

40 50 60 70 80 90 100 

1 
ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʠʡʥ 
ʥװʭʥʠʡ ʜʠʘʤʝʪʨ 

dʦʪʚ ʤʤ 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

2 ʅװʭʥʠʡ ʪʦʦ m  h 8 8 8 8 8 8 8 

3 
1 ʥװʭʥʠʡ װʣʵʵʭ ʦʛʪʣʦʣʳʥ 
ʪʘʣʙʘʡ  

F ʤ2 0.00005024 

4 
1 ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʠʡʥ 
 ʣʵʵʭ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡװ

Fʂ ʤ2 0.00040192  

5 
ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʫʫʜʳʥ 
ʘʣʭʘʤ 

 ʤʤ 125 

6 ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʠʡʥ ʪʦʦ ʢ  h 120 

7 
ɻʘʣʳʥ ʭʦʪʦʣʜ ᴇʛᴇʭ ʘʛʘʘʨʳʥ 
ʭʵʤʞʵʵ 

Vʚô ʤ3/ʩ 
1.114 1.392 1.671 1.949 2.228 2.506 2.785 

8 ɸʛʘʘʨʳʥ ʫʨʩʘʣʪʳʥ ʭʫʨʜ w ʤ/ʩ 
23.10 28.87 34.64 40.42 46.19 51.97 57.74 

9 
ʅʠʡʪ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʠʡʥ 
 ʣʵʵʭ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡװ

S ʤ2 
0.0482 

10 

ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʠʡʥ 
 ʣʵʵʭ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡʛװ
ʛʘʣʳʥ ʭʦʪʣʳʥ ʫʣʥʳ ʪʘʣʙʘʡʜ 
ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘ  

j % 
2.192 

11 

1 ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʠʡʥ 
ʘʛʘʘʨ װʣʵʵʭ ʦʛʪʣʦʣʳʥ 
ʪʘʣʙʘʡʛ ʛʦʣʳʥ ʥװʭʥʠʡ 
ʪʘʣʙʘʡʜ ʭʘʨʴʮʫʫʣʩʘʥ 
ʭʘʨʴʮʘʘ 

n - 
0.01058 

17 ʋʣʥʳ ʫʨʪ L ʤ 2.5 

18 ʋʣʥʳ ᴇʨʛᴇʥ B ʤ 0.8 

19 ʋʣʥʳ ʪʘʣʙʘʡ S ʤ2 2 

20 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ 
ʭװʡʪʵʥ ʘʛʘʘʨʳʥ ʭʫʨʜ 

wa ʤ/ʩ 
0.563 0.704 0.845 0.986 1.127 1.267 1.408 

21 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ 
ʭʘʣʫʫʥ ʘʛʘʘʨʳʥ ʭʫʨʜ 

wʭa ʤ/ʩ 
2.420 3.025 3.631 4.236 4.841 5.446 6.051 

22 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʘʭʴ 
ʭʘʣʫʫʥ ʭʠʡʥ ʭʫʨʜ 

wʫ ʤ/ʩ 
2.551 3.189 3.827 4.465 5.103 5.741 6.379 

23 
ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʩ ʜʵʵʰʠʭ 
ʵʟʣʵʭװװʥ ʜʵʭ ʫʪʘʘʥʳ ʭʠʡʥ 
ʭʫʨʜ  

wʜʫ ʤ/ʩ 
0.400 0.500 0.600 0.700 0.800 0.900 1.000 

ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥʛʠʡʥ ʜʵʵʨʵʵʩ ʙʘ ʭʘʞʫʫʛʘʘʩ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ 

ʙʦʣʦʥ ʘʛʘʘʨ װʣʵʵʭ ʩʦʧʣʦʥʳ ʭʠʡʮʠʡʥ ʩʘʥʘʣʳʛ ʛʘʨʛʘʥ ʜʘʨʘʘʭ ʟʫʨʘʛʪ װʟװװʣʵʚ. 
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ɿʫʨʘʛ IV.4.  ɸʛʘʘʨ Ͼʣʵʵʭ ʩʦʧʣʦ 

ɿʫʫʭʥʳ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʪᴇʣᴇʚʣᴇʞ ʙʫʡ ʩʘʥʘʣʳʥ ʙװʜװװʚʯʠʡʛ ʜʦʦʨʭ ʟʫʨʛʘʘʨ 

 .ʣʵʚװװʟװ

          

                                      ʘ.                                                                                ʙ.   

ɿʫʨʘʛ IV.5. DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ЊЊʨʯʣЊʣʪʠʡʥ ʜʘʛʫʫ (ʘ), ʭЊʥʜʣЊʥ ʦʛʪʣʦʣʳʥ 
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ɹʫʥʢʝʨʵʵʩ ʥװװʨʩ ʪʵʞʵʵʛװװʨʵʵʨ ʜʘʤʞʠʥ ʪʦʜʦʨʭʦʡ ʜʠʘʤʝʪʨʪʵʡ ʭʦʦʣʦʡʛʦʦʨ 

ʟʫʫʭʥʳ ʥװװʨʵʥ ʪʘʣʘʘʩ ʛʘʣʳʥ ʭʦʪʣʳʥ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥʛʠʡʥ ʘʛʘʘʨ 

ʭʫʚʘʘʨʠʣʫʫʨʘʘʩ ʜʵʵʰ ʪʦʜʦʨʭʦʡ ᴇʥʜʨᴇᴇʩ ʥװװʨʩ ᴇʛᴇʛʜᴇʥᴇ. ʅװװʨʩ ᴇʛᴇʣʪʠʡʥ 

ʩʠʩʪʝʤʠʡʥ ʪʦʥʦʛʣʦʣʫʫʜʳʥ ʙװʪʵʵʤʞ, װʟװװʣʵʣʪװװʜ, ʭʵʣʙʵʨ, ʭʵʤʞʵʵʛ ʟʫʫʭʥʳ 

ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ, ʥװװʨʩʥʠʡ ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʜʦʨʭʦʡʣʥʦ. 

ʅװװʨʩ ʪʵʞʵʵʛװװʨʵʵʩ ʜʦʦʰ ʥװװʨʩ ʙʫʫʣʛʘʭ ʥʘʣʫʫ ʭʦʦʣʦʡʥ ʛʘʣʳʥ ʭʦʪʦʣʜ ʦʨʦʭ ʭʵʩʵʛʪ 

ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʭʦʦʣʦʡʥʦʦʩ ʠʨʩʵʥ ʥװװʨʩ ʪʵʵʚʵʨʣʵʭ ʙʦʣʦʥ ʥװװʨʩʠʡʛ ʪʘʨʘʘʭ 

ʟʦʨʠʫʣʘʣʪʪʘʡ ʘʛʘʘʨʳʥ ʰʫʛʘʤʳʛ ʭʦʣʙʦʞ ʙʘʡʨʣʫʫʣʘʭ ʙʘ ʵʥʵ ʥʴ ʥʠʡʪ ʘʛʘʘʨʳʥ 3 % 

ʦʨʯʠʤ ʙʘʡʥʘ. ɸʛʘʘʨʳʥ ʭʦʦʣʦʡ ʪʫʩ ʙװʨʜ ᴇʛʯ ʙʫʡ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛ ʪʦʭʠʨʫʫʣʘʭ 

ʩʦʡʣʪʫʫʨʳʛ ʩʫʫʨʠʣʫʫʣʥʘ.  

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʰʘʪʘʣʪʳʥ ʪʘʚʮʘʥ ʜʦʦʰʠʣʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ 2 

ʭʘʞʫʫʛʠʡʥ ʵʢʨʘʥʳ ʜʦʦʜ ʢʦʣʣʝʢʪʦʨʦʦʩ ʜʦʦʰ ʦʡʨʦʣʮʦʦʛʦʦʨ ~2000 ʤʤ-ʠʡʥ ʪװʚʰʠʥʜ 

ʜʦʦʜ ʢʦʣʣʝʢʪʦʨʪʦʡ ʠʞʠʣ ʫʨʪʪʘʡ ʥʵʤʵʣʪ ʢʦʣʣʝʢʪʦʨʳʛ ʙʘʡʨʣʫʫʣʥʘ. ʕʥʵ ʥʵʤʵʣʪ 

ʢʦʣʣʝʢʪʦʨʳʛ ʜʦʦʜ ʢʦʣʣʝʢʪʦʨʪʦʡ ʬ60 ʤʤ-ʠʡʥ ʜʠʘʤʝʪʨʪʵʡ, ʥʠʡʪ ~4000 ʤʤ-ʠʡʥ ʫʨʪ, 

~126ʦ ᴇʥʮʛʠʡʥ ʤʘʪʘʣʪʪʘʡ ʥʘʣʫʫ ʵʢʨʘʥ ʭʦʦʣʦʡʥʫʫʜʘʘʨ ʭʦʣʙʦʞ ᴇʛʥᴇ. ʀʥʛʵʩʥʵʵʨ 

ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʵʛʪ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ ʜʫʣʘʘʥ ʰʠʥʛʵʵʭ ʛʘʜʘʨʛʫʫ 

ʥʵʤʵʛʜʵʥʵ. 

ʕʨʯʠʤʞʩʵʥ  ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʜ ʰʠʣʞװװʣʵʭ ʟʫʫʭʥʳ 

 .ʣʵʵʭ, ʩʦʨʦʭ ʪʦʥʦʛʣʦʣװ

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʵʛʪ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥ ʜʵʵʨ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʥʵ. ʟʫʫʭʥʳ ʫʫʨʳʥ ʙװʪʵʵʤʞ, ʪװʣʰʥʠʡ 

ʟʘʨʮʫʫʣʘʣʪʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʥʠʡʪ ʘʛʘʘʨʳʥ 

ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ 70-80 %-ʠʡʛ ʘʥʭʜʘʛʯ ʘʛʘʘʨʘʘʨ ᴇʛʥᴇ. 

ʛʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ ʭʵʩʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣ, ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 

ʪʘʚʮʘʥʛʠʡʥ ʭʠʡʮʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʘʵʨʦʜʠʥʘʤʠʢʠʡʥ ʪʦʦʮʦʦʛʦʦʨ ʘʥʭʜʘʛʯ ʙʘ 

ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨʫʫʜʳʥ ʙװʪʵʵʤʞ, װװʩʛʵʭ ʜʘʨʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʥʦ.   

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨʳʥ װװʩʛʵʭ ʜʘʨʘʣʪ (10000-14000)Ñ500 ʧʘ ʙʘʡʥʘ. 

ʵʥʵ ʜʘʨʘʣʪ ʥʴ ʟʫʫʭʥʳ ʘʯʘʘʣʘʣ ʙʦʣʦʥ ʪװʣʰʥʠʡ ʰʠʥʞ ʯʘʥʘʨ ʟʵʨʵʛ ʭװʯʠʥ 

ʟװʡʣװװʜʵʵʩ ʭʘʤʘʘʨʯ ʙʘʡʜʘʛ. ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʞ, ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ᴇʥʜᴇʨ ʙʫʶʫ 

ʜʘʨʘʣʪʳʛ ʪʦʭʠʨʫʫʣʥʘ. ʛʵʚʯ ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʘʭʜʘʘ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 
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ʍϾʩʥʵʛʪ IV.14. Ͻʣʵʵʭ ʙʘ ʩʦʨʦʭ, ʥϾϾʨʩ ʪʵʞʵʵʛϾϾʨʠʡʥ ʰʘʘʨʜʣʘʛʘʪʘʡ ϾʟϾϾʣʵʣʪ 

ˉ ʊʦʥʦʛʣʦʣʳʥ ʥʵʨ תʟװװʣʵʣʪʠʡʥ ʥʵʨ 
ʍʵʤʞʠʭ 
ʥʵʛʞ 

ɿʫʫʭʥʳ ʤʘʨʢ 

DZL-7-115/70 DZL-4.2-115/70 

1 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ 
ʩʘʣʭʠʣʫʫʨ 

ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ ʤ3/ʮ 6594-11649 8144-9988 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʇʘ >10000 >10000 

ʍᴇʜᴇʣʛװװʨ 

ʏʘʜʘʣ ʢɺʪ 75 55 

ʍװʯʜʵʣ ɺ 380 380 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1450-2900 1450-2900 

2 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ  
ʩʘʣʭʠʣʫʫʨ 

ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ ʤ3/ʮ 3297-4616 2281-2504 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʇʘ 3620-3647 4297-4112 

ʍᴇʜᴇʣʛװװʨ 

ʏʘʜʘʣ ʢɺʪ 7.5 5.5 

ʍװʯʜʵʣ ɺ 380 380 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1450-2900  

3 

ʋʪʘʘ cʦʨʦʛʯ 
ʋʪʘʘʥʳ ʟʘʨʮʫʫʣʘʣʪ ʤ3/ʮ 21578-41773 (14,9-28.8)*103 

ʋʪʘʘʥʳ ʜʘʨʘʣʪ ʇʘ 2746-3697 3145-4208 

ʍᴇʜᴇʣʛװװʨ 

ʏʘʜʘʣ ʢɺʪ 55 37 

ʍװʯʜʵʣ ɺ 380 380 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1480 1480 

4 

ʅװװʨʩ ʪʵʞʵʵʛװװʨ 

ʊʦʦ  h 2 2 

ɹװʪʵʵʤʞ ʪ/ʮ 1.5 1.2 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1 -6 1 -6 

ʍᴇʜᴇʣʛװװʨ 

ʏʘʜʘʣ ʢɺʪ 3 2.2 

ʍװʯʜʵʣ ɺ 380 380 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1450 1450 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʪʦʨ ʪʘʣʳʥ ʜʫʣʘʘʥ ʰʠʥʛʵʵʣʪ ʙʦʣʦʥ ʭʠʡʥ ʭʫʨʜʳʛ ʭʷʥʘʭʘʜ 

ʭʷʣʙʘʨ ʫʯʨʘʘʩ ʟʫʫʭʥʳ ʘʯʘʘʣʣʳʛ ʭʫʨʜʘʥ ʪʦʭʠʨʫʫʣʞ ʙʦʣʜʦʛ. ɿʫʫʭʘʥʜ ᴇʛʯ ʙʫʡ 

ʥװװʨʩ, ʘʥʭʜʘʛʯ ʙʘ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ ʭʘʨʴʮʘʘʛ 

ʪʦʭʠʨʫʫʣʩʥʘʘʨ ʪʝʤʧʝʨʘʪʫʨʳʛ ʪʦʭʠʨʦʤʞʪʦʡ ʭʵʤʞʵʵʥʜ ʪʦʭʠʨʫʫʣʞ ʙʦʣʥʦ. 

ɸʞʠʣʣʘʛʘʘʥʳ ʷʚʮ ʜʘʭʴ ʪװʣʰʥʠʡ ʯʘʥʘʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ, 

ʤᴇʥ ʪװʣʰʥʠʡ ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʪʝʤʧʝʨʘʪʫʨʪ ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ 

ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ. ʀʡʤ ʫʯʨʘʘʩ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʘʞʠʣʣʘʛʘʘʥʳ 

ʪʦʛʪʚʦʨʪʦʡ, ʞʠʛʜ ʥᴇʭʮᴇʣʜ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʙʘʡʥʛʘ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ ʙʘʡʜʘʛ. 

ɸʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ ʥʵʤʵʛʜʵʞ, ʜʘʚʭʘʨʛʳʥ ʵʩʵʨʛװװʮʵʣ 

ʠʭʩʵʭʵʜ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʭ ʙʘ ʘʛʘʘʨ ᴇʛᴇʭ ʭʦʦʣʦʡʥ ʰʠʙʝʨʠʡʥ ʦʥʛʦʡʣʪʳʥ 

ʭʵʤʞʵʵ ᴇᴇʨʯʣᴇʭʛװʡ ʙʘʡʚʘʣ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʥʵ. ɹʫʮʘʥ 

ʵʨʛʵʞ ʦʨʞ ʙʘʡʛʘʘ ʤʘʪʝʨʠʘʣʳʥ ʭʵʤʞʵʵ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʪ ʪʦʜʦʨʭʦʡ 

ʥᴇʣᴇᴇ װʟװװʣʜʵʛ.  

ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵʥʠʡ ʭʷʥʘʣʪʘʜ ʥʠʡʪ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ 

ʘʥʭʜʘʛʯ ʙʘ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʦʨʥʦ. ʅʠʡʪ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʥʠʡ ʟʦʨʠʣʪʦʪ 

ʫʪʛʘ ʥʴ ʘʛʘʘʨʳʥ ʦʥʦʣʳʥ ʭʵʤʞʵʵʥʠʡ ʜʦʦʜ ʭʷʟʛʘʘʨ (ʥװװʨʩʥʠʡ ʪᴇʨᴇʣ ʙʦʣʦʥ ʙʦʜʠʪ 

ʪװʣʰʥʠʡ ʭʵʤʞʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ) ʙʦʣʦʥ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛʵʵʨ 

(ʥװװʨʩʥʠʡ ʪᴇʨᴇʣ ʙʦʣʦʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʟʫʫʭʥʳ ʘʯʘʘʣʘʣ 

ʥᴇʣᴇᴇʣʥᴇ) ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ.  

ɸʯʘʘʣʘʣ ʙʘʛʘ ʙʘʡʭʘʜ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʠʭ ʙʘʡʥʘ. 80%-100% 

ʘʯʘʘʣʘʣʪʘʡ ʙʘʡʭʘʜ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ ʫʪʛʘʜ ʙʘʡʣʛʘʭ 

ʭʵʨʵʛʪʵʡ. 



78 
 

ɸʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʘʨʴʮʘʘʛ ʤᴇʥ ʘʜʠʣ ʟʫʫʭʥʳ ʘʯʘʘʣʘʣ 

ʙʦʣʦʥ ʭʘʷʛʜʘʞ ʙʫʡ ʘʟʦʪʳʥ ʜʘʚʭʘʨ ʠʩʵʣ (Nʆʭ)-ʠʡʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ 

ʪʦʭʠʨʫʫʣʥʘ. ʍʵʚʠʡʥ ʘʯʘʘʣʣʳʥ װʝʜ ʭʘʨʴʮʘʘ ʥʴ 50/50, ʙʘʛʘ ʘʯʘʘʣʣʳʥ װʝʜ ʭʘʨʴʮʘʘ 

80/20 ʙʘʡʥʘ. ʕʥʵ ʫʪʛʘ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʛʘʨʘʭ ʭʵʩʵʛ ʜʵʭ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʭʵʤʞʵʵ 

ʙʦʣʦʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʘʘʩ ʭʘʤʘʘʨʘʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʦʣʥʦ. ɹʫʮʣʘʭ 

ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʛʘʨʯ ʙʘʡʛʘʘ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʭʵʤʞʵʵ ʠʭʩʵʭ װʝʜ 

ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʜʵʛ ʙʦʣ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʘʛʘʩʜʘʛ. 

ɸʥʭʜʘʛʯ ʘʛʘʘʨ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʛʠʡʥ ʘʛʘʘʨ ʙʦʣʦʥ ʤʘʪʝʨʠʘʣ ʪʵʞʵʵʭ 

ʘʛʘʘʨʪ ʭʫʚʘʘʛʜʜʘʛ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʛʠʡʥ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʭʘʤʛʠʡʥ ʙʘʛʘ 

ʙʫʮʣʘʣʪʳʛ ʭʘʥʛʘʭ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʙʘʡʭ ʸʩʪʦʡ. ʍʦʸʨʜʦʛʯ ʘʛʘʘʨ ʥʴ ʟʫʫʭʥʳ 

ʘʨʳʥ ʙʘ ʥװװʨʥʠʡ ʭʵʩʵʛʪ ʙʦʣʦʥ ʟʫʫʭʥʳ ʭʦʸʨ ʪʘʣʜ ʭʫʚʘʘʛʜʘʥ ᴇʛᴇʛʜᴇʥᴇ. ɻʘʣʳʥ ʭʦʪʦʣ 

ʜʘʭʴ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʭʵʤʞʵʵ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛʵʵʨ 

ʪʦʭʠʨʫʫʣʘʛʜʘʥʘ. 

ʕʥʜ ʙʠʜ ʟᴇʚʭᴇʥ DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʫʣ ʰʠʨʵʤʪʵʡ ʫʩ ʭʘʣʘʘʭ 

ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʛ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʜ 

ʰʠʣʞװװʣʵʥ ᴇᴇʨʯʣᴇʭ ʩʘʥʘʣʳʥ ʪʘʣʘʘʨ ʘʚʯ װʟʣʵʵ. DZL4.2-1.0-115/70/AII ʤʘʷʛʠʡʥ ʫʣ 

ʰʠʨʵʤʪʵʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʤᴇʥ װװʥʪʵʡ ʘʜʠʣʘʘʨ ʭʠʡʭ 

ʭʵʨʵʛʪʵʡ. 

ʀʡʤʜ DZL7-1.6-115/70/AII ʤʘʷʛʠʡʥ ʫʣ ʰʠʨʵʤʪʵʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʛʘʣʳʥ 

ʭʦʪʣʳʛ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʜ ʰʠʣʞװװʣʵʥ 

ᴇᴇʨʯʣᴇʭ ʫʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦ, ʭʠʡʮʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʰʠʡʜʣװװʜʠʡʥ ʪᴇʣᴇʚʣᴇʞ ʙʫʡ 

ʩʘʥʘʣʳʛ ʵʜʛʵʵʨ ʟʫʫʭʳʛ ʰʠʥʵ ʟʫʫʭʘʘʨ ʩʦʣʠʭ ʜʘʨʘʘʭ ʭʫʚʠʣʙʘʨʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʘʣʴ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʙʘʛʘʪʘʡ ʭʫʚʠʣʙʘʨʳʛ ʩʦʥʛʦʥʦ. 

4.5.2. ʐʠʥʵʯʣʵʭ ʭʫʚʠʣʙʘʨ 2. ʆʜʦʦ ʙʘʡʛʘʘ DZL ʤʘʷʛʠʡʥ ʫʣ ʰʠʨʵʤʪʵʡ 

ʟʫʫʭʥʫʫʜʳʛ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ 

ʪʝʭʥʦʣʦʛʠʪʦʡ ʟʫʫʭʥʫʫʜʘʘʨ ʩʦʣʠʭ 

ʊʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʦʜʦʦ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ DZL7-1.6-115/70/AII ʙʘ DZL4.2-

1.0-115/70/AII ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ 4 ʟʫʫʭʳʛ ʮʘʘʰʠʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʛװʡ 

ʪʦʭʠʦʣʜʦʣʜ ʵʜʛʵʵʨ ʟʫʫʭʥʳ ʦʨʦʥʜ ʙʘʨʠʣʛʘ ʜʦʪʦʨ ʥʴ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 7 ʄɺʪ ʯʘʜʘʣʪʘʡ 2-3 ʰʠʥʵ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʳʛ ʪʫʩʣʘʭ 

ʪʦʥʦʛʣʦʣʫʫʜʳʥ ʭʘʤʪ ʠʞ ʙװʨʥʵʵʨ ʥʴ ʩʫʫʨʠʣʫʫʣʘʭ ʭʫʚʠʣʙʘʨ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 7 ʄɺʪ ʯʘʜʘʣʪʘʡ 

ʟʫʫʭ ʥʴ ʭʦʸʨ ʭʵʚʪʵʵ ʪʦʛʦʦʪʦʡ, ʫʩʥʳ ʝʨʜʠʡʥ ʵʨʛʵʣʪʪʵʡ, ʛʘʜʘʘʜ ʮʠʢʣʦʥʪʦʡ, ʜʝʣʴʪʘ 

ʭʠʡʮʪʵʡ ʙʘʡʜʘʛ.  

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ᴇʨʛᴇʥ, ʫʨʪ ʥʴ ʪʫʩ ʙװʨ 1660 ʤʤ, ᴇʥʜᴇʨ ʥʴ 8000 ʤʤ 

ʙʘʡʜʘʛ. ʊװװʥʠʡ ʥװװʨ, ʘʨʳʥ ʙʦʣʦʥ ʭʦʸʨ ʭʘʞʫʫʛʠʡʥ ʵʢʨʘʥʫʫʜʳʛ ʜʦʦʜ ʭʵʩʛʵʵʨ ʥʴ 

ʘʛʘʘʨʳʥ ʭʦʨʛʦ ʙʦʣʦʥ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʫʣʥʳ ʭʵʤʞʵʵʥʜ ʭװʨʪʵʣ ʰʘʭʘʞ 

ʥʘʨʠʡʩʛʘʩʘʥ ʙᴇʛᴇᴇʜ ᴇʥʜᴇʨ ʥʴ 4700 ʤʤ ʙʘʡʥʘ.  

ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʫʣʳʛ ʭʵʪ ʭʘʣʘʣʪ ʙʦʣʦʥ ɻ ʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ ʤʘʪʝʨʠʘʣʘʘʨ 

ʭʠʡʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʪʘʣʙʘʡ ʦʡʨʦʣʮʦʦʛʦʦʨ 1 ʤ2 ʙʘʡʥʘ. ʕʥʵʭװװ ʫʣʥʳ ʜʵʵʨ ʵʣʵʛʜʵʣ 
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ʙʦʣʦʥ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʪ ʪʵʩʚʵʨʪʵʡ ʞʠʞʠʛ ʰʠʨʭʵʛʪ ʤʘʪʝʨʠʘʣʳʥ ʜʘʚʭʘʨʛʳʛ 

ʜʵʚʩʵʞ ᴇʛʜᴇʛ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ SHFX7-1.0/115/70-M ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ 

ʟʫʫʭʥʳ ʰʘʪʘʣʪʳʥ ʭʦʨʛʦʜ ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ ʘʛʫʫʣʘʤʞ ʠʭ ʙʘʡʜʘʛ ʫʯʨʘʘʩ ʛʘʣʳʥ 

ʭʦʪʦʣ ʜʘʭʴ ʜʫʣʘʘʥ ʩʦʣʠʣʮʦʦ ʵʨʯʠʤʪʵʡ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʜʦʦʜ ʭʵʩʛʠʡʛ ʘʛʘʘʨ 

ʭʫʚʘʘʨʠʣʘʭ ʫʣ ʙװʭʵʣʜʵʵ ʵʟʵʣʩʵʥ ʙʘʡʥʘ. ʐʘʪʘʣʪʳʥ ʭʦʨʛʦʜ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʛ ᴇʛᴇʭ 

ʙʘ ʵʥʜ ʷʤʘʨ ʥʵʛʵʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʡʭʛװʡ. ʍʘʨʠʥ ʪװװʥʠʡ ʜʵʵʨ ʢʦʥʚʝʢʮʦʦʨ 

ʜʫʣʘʘʥ ʭװʣʵʵʥ ʘʚʘʭ ʌ51x3.5 ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʭʦʦʣʦʡʛ 130 ʤʤ ʘʣʭʘʤʪʘʡʛʘʘʨ 

ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʦʣʥʦ.  

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭʘʥʘ ʵʢʨʘʥ ʭʦʦʣʦʡʛʦʦʨ ʭʫʯʠʛʜʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ 

ʰʘʪʘʣʪʳʥ ʭʦʨʛʳʥ ʭʦʦʣʦʡʥʫʫʜʳʛ ʯʘʥʘʨʞʫʫʣʩʘʥ ʛʘʥʛʘʘʨ ʭʠʡʜʵʛ. ɿʫʫʭʥʳ  

ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʛʘʣʳʥ ʭʦʪʦʣ ʜʘʭʴ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʛ ʭʷʥʘʭʘʜ ʟʦʨʠʫʣʩʘʥ 

ʰʘʛʘʡʚʘʨʫʫʜ ʤᴇʥ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʭʠʡʭʵʜ ʟʦʨʠʫʣʩʘʥ ʥʵʵʣʭʠʡʥװװʜʠʡʛ 

ʩʫʫʨʠʣʫʫʣʞ ᴇʛʩᴇʥ ʙʘʡʥʘ. ɿʫʫʭʥʳ ʜʫʥʜʳʥ ʮʠʢʣʦʥ, ʙʫʮʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞ, ʪʵʜʛʵʵʨʠʡʥ 

ʵʜ ʘʥʛʠʫʜ ʵʣʵʛʜʵʣʜ ʭʷʣʙʘʨ ᴇʨʪᴇʞ ʙʦʣʟʦʰʛװʡ ʪʫʣ ʪʵʜʛʵʵʨʠʡʛ ʵʣʵʛʜʵʣ ʙʦʣʦʥ ᴇʥʜᴇʨ 

ʪʝʤʧʝʨʘʪʫʨʪ ʪʵʩʚʵʨʪʵʡ ʯʘʥʘʨʞʫʫʣʩʘʥ ʛʘʥʛʘʘʨ ʭʠʡʜʵʛ.  

ʊװװʥʯʣʵʥ ʟʫʫʭʥʳ ᴇʨʣᴇʛʠʡʛ ʪʫʩʛʘʡ ʭʵʣʙʵʨʞװװʣʩʵʥ ʛʘʣʜ ʪʵʩʚʵʨʪʵʡ ʪʦʦʩʛʦʦʨ 

ʜʦʪʦʨʣʦʥʦ. ɿʫʫʭʥʳ ʜʵʵʜ ʙʘ ʜʦʦʜ ʙʘʨʘʙʘʥʳʛ Q245R ʤʘʨʢʠʡʥ ʯʘʥʘʨʞʫʫʣʩʘʥ ʛʘʥ 

ʭʫʫʜʩʘʘʨ ʌ1000x18 ʤʤ, ʌ900x18 ʤʤ ʜʠʘʤʝʪʨʪʵʡʛʵʵʨ ʭʫʡʣʞ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ ʜʵʵʜ 

ʙʘʨʘʙʘʥ 13400 ʤʤ ʪװʚʰʠʥʜ ʙʘʡʨʣʘʥʘ. ɼʵʵʜ ʙʘʨʘʙʘʥ ʥʴ ʭʘʤʛʘʘʣʘʭ ʭʘʚʭʣʘʛ, 

ʜʘʨʘʣʪʳʥ, ʫʩʥʳ ʪװʚʰʥʠʡ ʭʵʤʞװװʨ, ʪʦʛʦʦʥʳ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʜʦʭʠʦʣʦʣ, 

ʘʚʘʘʨʳʥ ʶװʣʵʭ ʭʘʘʣʪ ʟʵʨʛʵʵʨ ʪʦʥʦʛʣʦʛʜʩʦʥ ʙʘʡʥʘ.  

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ ʥʴ 1660 ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʥʵʛ 

ʜʫʥʜʳʥ ʮʠʢʣʦʥʪʦʡ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʘʨʳʥ ʵʢʨʘʥ ʭʦʦʣʦʡʛ ʤʘʪʘʞ, ʛʘʣʳʥ ʭʦʪʣʳʥ ᴇʛʩᴇʭ 

ʭʵʩʵʛ, ʮʠʢʣʦʥʜ ʦʨʦʭ ʭʵʩʛʠʡʛ ʭʘʣʫʫʥʜ ʪʵʩʚʵʨʪʵʡ ʤʘʪʝʨʠʘʣʘʘʨ ʭʠʡʩʵʥ ʙʘʡʥʘ. 

ʎʠʢʣʦʥʦʦʩ ʢʦʥʚʝʢʮʠʡʥ ʭʠʡʥ ʭᴇʥʜʠʡʜ ʦʨʦʭ ʭʘʥʳʥ ʭʵʩʛʠʡʛ ʵʢʨʘʥʯʠʣʞ 

ʌ51x3.5 ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʢʦʥʚʝʢʮʦʦʨ ʜʫʣʘʘʥ ʭװʣʵʵʥ ʘʚʘʭ ʭʦʦʣʦʡʥʫʫʜʳʛ 

ʩʫʫʨʠʣʫʫʣʞ, ʪʵʜʛʵʵʨʠʡʥ ʭʦʦʨʦʥʜ ʭʘʤʛʘʘʣʘʭ ʪʘʚʛʠʡʛ ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʥʘ. 

ʀʥʛʵʩʥʵʵʨ ʭʠʡʥ ʵʨʛʵʣʪʠʡʥ ʭʦʨʛʳʥ ʫʨʪʳʛ  ʥʵʤʵʛʜװװʣʞ ʜʫʣʘʘʥ ʩʦʣʠʣʮʦʦʥʳ װʨ 

ʘʰʛʠʡʛ ʜʵʵʰʣװװʣʜʵʛ.  

ɼʫʥʜʳʥ ʮʠʢʣʦʥʳ ʜʦʦʜ ʭʵʩʵʛ ʭʫʤʠʛʜʩʘʥ ʭʵʣʙʵʨʪʵʡ ʙʘʡʭ ʙᴇʛᴇᴇʜ װװʛʵʵʨ 

ʜʘʤʞʠʞ ʜʫʪʫʫ ʰʘʪʩʘʥ ʤʘʪʝʨʠʘʣ ʥʴ J ʙʫʮʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞ ʨװװ ʦʨʥʦ. ʕʥʵ 

ʪʦʭʠʦʣʜʦʣʜ ʟʫʫʭʥʳ ʭʠʡʮ ʵʥʛʠʡʥ ʦʚʦʨ ʭʵʤʞʵʵ ʤʘʰ ʘʚʩʘʘʨʭʘʥ ʙʦʣʞ ʙʘʛʘʩʘʞ, 

ʜʝʣʴʪʘ ʭʵʣʙʵʨʪʵʡ ʙʦʣʞ ʙʘʡʥʘ. 

ɼʫʥʜʳʥ ʮʠʢʣʦʥʳʛ ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ ʛʘʥʛʘʘʨ ʭʠʡʭ ʙʘ ʮʠʢʣʦʥ ʜʘʭʴ 

ʰʘʪʘʣʪʳʥ ʷʚʮʘʜ װװʩʩʵʥ ʢʦʢʩʳʛ (ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ ʥʴ ʛʘʨʩʘʥ) ʵʨʛװװʣʵʥ ʛʘʣʳʥ 

ʭʦʪʦʣʜ ᴇʛʩʥᴇᴇʨ ʪװװʥʠʡ ʰʘʪʘʣʪ ʙʘ ʥʦʮʦʦʭ ʭʫʛʘʮʘʘʛ ʫʨʪʘʩʛʘʜʘʛ. 

ɼʫʥʜʳʥ ʮʠʢʣʦʥʜ ʙʫʮʘʭ װʥʩʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʛ ʭʷʥʘʭʳʥ ʪʫʣʜ ʪװװʥʜ ʭʦʩ 

ʪʝʨʤʦʧʘʨ ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʥʘ. ʊʝʨʤʦʧʘʨʳʥ ʛʵʨ (ʛʠʣʴʟ)-ʠʡʛ 200 ʤʤ ʛװʥʜ 

ʩʫʫʣʛʘʩʘʥ ʥʷʛʪʨʫʫʣʩʘʥ ʙʘʡʥʘ. 

 

 

 



80 
 

ʍϾʩʥʵʛʪ IV.15. ɿʫʫʭʥʳ ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪʠʡʥ ʥʵʨװװʟת ˉ
ʍʵʤʞʠʭ 
ʥʵʛʞ 

 ʣʵʣʪװװʟת

1 ʅʵʨʣʵʩʵʥ ʯʘʜʘʣ ʄɺʪ 7 

2 ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ ʪ/ʮ 99.7 

3 ʊʦʦʮʦʦʪ ʜʘʨʘʣʪ Mʇa 1.0 

4 ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ oC 115 

5 ɿʫʫʭʘʥʜ ʦʨʦʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ oC 70 

6 ʍװʡʪʵʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ oC 20 

7 ɻʘʨʘʭ ʫʪʘʘʥʳ ʪʝʤʧʝʨʘʪʫʨ oC 145 

8 ɿʫʫʭʥʳ ɸתʂ  86.0 

9 ʊװʣʰʥʠʡ ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʢʛ/ʮ 1356 

10 ʊװʣʰʥʠʡ ʪʦʦʮʦʦʪ ʟʘʨʮʫʫʣʘʣʪ ʢʛ/ʮ 1274 

11 ɼʵʵʜ ʙʘʨʘʙʘʥʳ  ʫʩʥʳ ʵʟʣʵʭװװʥ ʤ3 ~4 

12 ʕʢʨʘʥ ʭʦʦʣʦʡʥ ʫʩʥʳ ʵʟʣʵʭװװʥ ʤ3 ~4.5 

13 ɼʦʦʜ ʙʘʨʘʙʘʥʳ ʫʩʥʳ ʵʟʣʵʭװװʥ ʤ3 ~3.2 

14 ʕʢʦʥʦʤʘʡʟʝʨʳʥ ʫʩʥʳ ʵʟʣʵʭװװʥ ʤ3 ~0.6 

15 ɼʵʵʜ ʙʘʨʘʙʘʥʳ ʪʵʥʭʣʵʛʠʡʥ ʪװʚʰʠʥ ʤʤ 13400 

16 ɼʦʦʜ ʙʘʨʘʙʘʥʳ ʪʵʥʭʣʵʛʠʡʥ ʪװʚʰʠʥ ʤʤ 7700 

17 ɿʫʫʭʥʳ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛʠʡʥ ʪװʚʰʠʥ ʤʤ 14900 

18 ɿʫʫʭʥʳ ᴇʨʛᴇʥ ʤʤ 4514 

19 ɿʫʫʭʥʳ ʛװʥ ʤʤ 6875 

20 ʉʫʫʨʠʡʥ ʪװʚʰʠʥ ʤʤ 0 

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʙʦʣʦʥ ʜʫʥʜʳʥ ʮʠʢʣʦʥʳ ʭʦʦʨʦʥʜʦʭ ʥʷʛʪʨʫʫʣʘʛ, 

ʪʵʣʵʣʪʠʡʛ ʭʘʥʛʘʭ, ʪװװʥʜ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʭʠʡʭʵʜ ʪʦʭʠʨʦʤʞʪʦʡ ʥᴇʭʮᴇʣʠʡʛ 

ʙװʨʜװװʣʵʭʠʡʥ ʪʫʣʜ ʮʠʢʣʦʥʳ ʦʨʦʡ ʜʵʵʨ ʥʵʚʪʨʵʣʪ ʙʘʛʘʪʘʡ ʥʵʵʣʭʠʡ ʭʠʡʜʵʛ. ɿʫʫʭʳʛ 

ʷʚʫʫʣʘʭʳʥ ᴇʤʥᴇ ʪʫʩ ʥʵʵʣʭʠʡʥ ʙʠʪװװʤʞʣʵʣ ʩʘʡʥ ʵʩʵʭʠʡʛ ʩʘʡʪʘʨ ʰʘʣʛʘʭ ʸʩʪʦʡ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʵʛ ʘʛʘʘʨ ʥʴ ʭʫʚʘʘʨʠʣʘʭ ʫʣ, ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ 

ʪʦʥʦʛʣʦʣ, ʛʘʣʣʘʛʘʘʥʳ ʮʘʮʣʫʫʨ, ʜʘʚʭʘʨʛʳʥ ʥʫʥʪʘʛ ʤʘʪʝʨʠʘʣ ʙʦʣʦʥ ʜʵʛʜʵʤʭʠʡ 

  .ʨʜʵʥʵװʥʩʠʡʛ ʙʫʮʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞ ʟʵʨʛʵʵʩ ʙװ

ʅװװʨʩʠʡʛ ʙʫʪʣʫʫʨʘʘʨ 10 ʤʤ ʭʵʤʞʵʵʪʵʡ ʙʦʣʪʦʣ ʙʫʪʘʣʩʥʳ ʜʘʨʘʘ ʛʘʣʳʥ 

ʭʦʪʦʣʜ ʘʥʭʜʘʛʯ ʘʛʘʘʨʪʘʡ ʭʘʤʪ ʦʨʫʫʣʥʘ.   

5000 ʤʤ-ʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʨʣʘʭ ʪʘʚʮʘʥ ʜʵʵʨ ʥװװʨʩ ʪʵʞʵʵʛװװʨ ʙʘʡʨʣʘʥʘ. 

ʅװװʨʩ ʪʵʞʵʵʛװװʨ ʥʴ ʰʫʨʘʛ ʤʘʷʛʠʡʥ ʭʠʡʮʪʵʡ ʙᴇʛᴇᴇʜ ʟʫʫʭʘʥʜ ᴇʛᴇʭ ʥװװʨʩʥʠʡ 

ʭʵʤʞʵʵʛ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʛʦʣʳʥ ʵʨʛʵʣʪʠʡʥ ʭʫʨʜʘʘʨ ʙʫʶʫ ʮʘʭʠʣʛʘʘʥ 

ʜʘʚʪʘʤʞʘʘʨ ʪʦʭʠʨʫʫʣʥʘ.  

ɸʥʭʜʘʛʯ ʘʛʘʘʨ ʥʴ ʟʫʫʭʘʥʜ ᴇʛʯ ʙʘʡʛʘʘ ʥʠʡʪ ʘʛʘʘʨʳʥ 60-80 % ʙʘʡʭ ʙʘ ʪװװʥʠʡʛ 

ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʦʡʣʪʫʫʨʘʘʨ ʪʦʭʠʨʫʫʣʥʘ. ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʥʵʛ ʭʵʩʵʛ ʘʛʘʘʨ 

ʭʫʚʘʘʨʠʣʘʭ ʫʣʘʥʜ,  ʥᴇʛᴇᴇ ʭʵʩʵʛ ʥʴ ʟʫʫʭʘʥʜ ᴇʛʯ ʙʘʡʛʘʘ ʪװʣʰʪʵʡ ʭʘʤʪ ʛʘʣʳʥ ʭʦʪʦʣʜ 

ʦʨʥʦ. ʀʭ ʙʠʝ ʥʴ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʫʣʥʳ ʜʵʵʨ ʙʘʡʨʣʘʥʘ. ʐʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ 

ʭʦʦʣʦʡʥ ʜʠʘʤʝʪʨ ʥʴ 133 ʤʤ ʙʘʡʥʘ.  

ɿʫʫʭ ʙװʨʜ ʥʵʛ ʙʫʮʘʘʭ ʪʦʥʦʛʣʦʣ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʙװʨʵʣʜʵʭװװʥʜ װʥʩʥʠʡ 

ʙʫʥʢʝʨ ʙʦʣʦʥ J  ʭʘʚʭʣʘʛ ʙʘʡʜʘʛ. 
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 ʥʩʥʠʡ ʙʫʥʢʝʨʠʡʛ ʛʘʥ ʭʫʫʜʩʘʘʨ J ʭʘʚʣʘʛʳʥ ʠʭ ʙʠʝʠʡʛ ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡת

ʛʘʥʛʘʘʨ ʭʠʡʭ ʙᴇʛᴇᴇʜ ʟʫʫʭ ʟʦʛʩʦʭʦʜ װʥʩʠʡʛ ʌ108ʭ5 ʤʤ ʭʦʦʣʦʡʛʦʦʨ ʟʘʡʣʫʫʣʜʘʛ ʙʘ 

J ʭʘʚʭʣʘʛ ʥʴ ʟʘʨʮʫʫʣʘʣʪ ʠʭʪʵʡ, ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʘʛʘʪʘʡ ᴇᴇʨʠʡʛᴇᴇ ʙʘʣʘʥʩʘʣʜʘʛ. 

ɹʫʮʘʘʭ ʭʘʚʭʣʘʛ ʥʴ ʤʘʪʝʨʠʘʣʳʛ ʟʫʫʭʥʳ ʘʨʳʥ ʭʘʥʘʘʨ ᴇʛʥᴇ. ɸʛʘʘʨʳʥ 

ʪʦʭʠʨʫʫʣʘʭ ʭʘʚʭʣʘʛ ʜʘʨʘʣʪʳʥ ʭʵʤʞװװʨʵʵʨ ʪʦʥʦʛʣʦʛʜʩʦʥ. ʊʘʚʮʘʥʛʠʡʥ ʜʦʦʨ װʥʩ 

ʟʘʡʣʫʫʣʘʭ ʰʫʛʘʤ ʙʘʡʨʣʫʫʣʥʘ.  

ɿʫʫʭʥʳ ʛʘʣʣʘʛʘʘʥʳ װʝʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ᴇʥʜᴇʨ 400-500 ʤʤ, ʰʘʘʨʛʳʥ 

ʭʵʩʛʠʡʥ ʜʠʘʤʝʪʨ 3 ʤʤ-ʵʵʩ ʙʘʛʘ, ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ 10-15 %-ʘʘʩ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ 

ʥװװʨʩ ʘʛʫʫʣʜʘʛ.  

ʍװʡʪʵʥ ʛʘʣʣʘʛʘʘʥʳ װʝʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʛ ʘʘʞʤʘʘʨ 300-400 ʦʉ ʪʝʤʧʝʨʘʪʫʨ 

ʭװʨʪʵʣ ʭʘʣʘʘʩʥʳ ʜʘʨʘʘ ʥװװʨʩʥʠʡ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ ʷʣʛʘʨʯ ʰʘʪʩʘʥʘʘʨ ʜʘʚʭʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨ ʭʫʨʜʘʥ ʥʵʤʵʛʜʵʞ 450-550 ʦʉ ʭװʨʥʵ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

ʪװʣʰʥʠʡ ᴇʛᴇʣʪᴇᴇʨ ᴇᴇʨʯʠʣʞ ʪʦʭʠʨʫʫʣʞ ʙʦʣʥʦ.  

ɻʘʣʣʘʛʘʘʥʜ ʭװʨʵʥ ʥװװʨʩ ʘʰʠʛʣʘʥʘ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ 650-700 
ʦʉ ʭװʨʵʭʵʜ װʥʜʩʵʥ ʪװʣʰʠʥʜ ʰʠʣʞװװʣʥʵ. ɻʘʣʣʘʛʘʘʥʳ װʝʜ ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʛ ʪʘʩʨʘʣʪʛװʡ ʭʷʥʘʭ ʙᴇʛᴇᴇʜ 950 ʦʉ-ʘʘʩ ʭʵʪʨװװʣʵʭʛװʡ ʙʘʡʭ ʸʩʪʦʡ. 

ɿʫʫʭʳʛ ʭװʡʪʥʵʵʩ ʛʘʣʣʘʭ ʭʫʛʘʮʘʘ ʛʫʨʚʘʥ ʮʘʛ ʦʨʯʠʤ װʨʛʵʣʞʠʣʜʵʛ.           

ɿʫʫʭʥʳ ʛʘʣʣʘʞ ʪװʣʰ ᴇʛᴇʣʪ ʭʵʚʠʡʥ ʙʦʣʩʥʳ ʜʘʨʘʘ ʟʫʫʭʥʳ ʤʘʰʠʥʯ 

ʩװʣʞʵʵʥʠʡ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣʜ ʪʦʭʠʨʫʫʣʘʥ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʛ ʫʜʠʨʜʘʥ ʷʚʫʫʣʥʘ. 

ʀʥʛʵʭʜʵʵ ʟʫʫʭʳʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʛʦʨʠʤʦʦʨ ʘʞʠʣʣʫʫʣʘʭ ʸʩʪʦʡ. ɿʫʫʭʥʳ 

ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʘʞʣʳʥ ᴇʥʜᴇʨ 1.5 ʤ ʦʨʯʠʤ ʙʘʡʥʘ.  

ʍᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʦʣʦʥ ʰʘʪʘʣʪʳʥ ʭʦʨʛʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

ʭʦʸʨ ʪʝʨʤʦʧʘʨʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʰʫʫʜ ʭʵʤʞʠʞ, ʭʷʥʘʭ ʙᴇʛᴇᴇʜ װװʥʜ ʭʫʨʜ ʠʭʪʵʡ 

ʪʦʦʥ (ʜʠʞʠʪʘʣ) ʪʝʨʤʦʤʝʪʨʠʡʛ ʘʰʠʛʣʘʭ ʥʴ ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ. ʐʘʪʘʣʪʳʥ ʭʦʨʛʳʥ 

ʘʞʣʳʥ ʪʝʤʧʝʨʘʪʫʨ ʦʡʨʦʣʮʦʦʛʦʦʨ 850 ʦʉ - 980 ʦʉ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʰʘʪʘʣʪʘʘʩ װװʩʵʥ 

ʫʪʘʘʥʳ ʭʠʡ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʤʘʪʝʨʠʘʣ, ʪװװʥʜ ʰʠʥʛʵʩʵʥ ʜʫʣʘʘʥʳʛ ʘʚʯ ʛʘʨʜʘʛ. 

ʀʥʛʵʩʥʵʵʨ ʛʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ ʞʠʛʜʵʨʥʵ. ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ 900 ʦʉ ʦʨʯʠʤ ʙʘʡʥʘ. 
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ɿʫʨʘʛ IV.6. SHFX7-1.0/115/70-M ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ɺ-ɺ ʙʘ ɸ-ɸ ʦʛʪʣʦʣ 

 

ɿʫʨʘʛ IV.7. SHFX7-1.0/115/70-M ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ɼ-ɼ ʙʘ ʉ-ʉ ʦʛʪʣʦʣ 
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ʐʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʛ ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ 

ʩʘʣʭʠʣʫʫʨʘʘʨ ᴇʛʥᴇ. ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ ʘʛʘʘʨʳʛ ʥʵʛʵʥ ʭʵʚʠʡʥ ʜʘʨʘʣʪʪʘʡ 

ᴇʛᴇʭ ʙᴇʛᴇᴇʜ ʟʘʨʮʫʫʣʘʣʪʳʛ ʩʦʡʣʪʫʫʨʘʘʨ ʪʦʭʠʨʫʫʣʥʘ. ɸʥʭʜʘʛʯ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 

ʫʣʘʘʨ ʜʘʤʞʠʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭʵʜ ʪװװʥʠʡ ʭʫʚʘʘʨʠʣʘʣʪ ʙʦʣʦʥ ʜʘʨʘʣʪ 

ʞʠʛʜʵʨʥʵ.  

ʍʘʨʠʥ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʛ ʛʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ 

ʵʟʣʵʭװװʥʜ ᴇʛᴇʭ ʙᴇʛᴇᴇʜ ʪװʣʰ ʘʛʘʘʨʳʥ ʭʦʣʠʣʪʳʛ ʩʘʡʞʨʫʫʣʞ ʰʘʪʘʣʪʳʛ 

ʵʨʯʠʤʞװװʣʵʥ ʜʵʛʜʵʤʭʠʡ װʥʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ 

ʙʫʫʨʫʫʣʥʘ. ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʩʘʣʭʠʣʫʫʨʳʥ ʩʦʡʣʪʫʫʨʘʘʨ 

ʪʦʭʠʨʫʫʣʥʘ. ʅװװʨʩ ʟʵʨʵʛʮʵʵ ʙʘʡʨʣʘʩʘʥ ʭʦʸʨ ʰʠʨʭʵʛ ʥװװʨʩ ʪʵʞʵʵʛװװʨʵʵʨ ʟʫʫʭʥʳ 

ʛʘʣʳʥ ʭʦʪʦʣʜ ᴇʛᴇʛʜᴇʥᴇ. ʅװװʨʩʥʠʡ  ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ ʫʪʘʘʥʳ ʭʠʡʜ ʙʘʡʛʘʘ ʜʫʪʫʫ 

ʰʘʪʩʘʥ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʰʘʪʘʣʪ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʵʵʜ ʵʟʣʵʭװװʥʜ װʨʛʵʣʞʣʵʥ 

ʷʚʘʛʜʘʞ ʜʫʣʘʘʥ ʷʣʛʘʨʫʫʣʥʘ. ɼʘʨʘʘʛʘʘʨ ʥʴ ʜʫʥʜʳʥ ʮʠʢʣʦʥ ʨʫʫ ʦʨʞ, ʫʪʘʘʥʳ 

ʭʠʡʥʵʵʩ ʭʘʣʫʫʥ װʥʩ, ʜʫʪʫʫ ʰʘʪʩʘʥ ʪװʣʰ ʷʣʛʘʨʘʭ ʧʨʦʮʝʩʩ ʷʚʘʛʜʘʥʘ.  

ʗʣʛʘʛʜʩʘʥ ʤʘʪʝʨʠʘʣʳʛ ʛʘʣʳʥ ʭʦʪʦʣ ʫʨʫʫ ʙʫʮʘʘʭ ʪʦʥʦʛʣʦʣʳʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʵʨʛװװʣʵʥ ᴇʛʜᴇʛ. ʀʡʤ ʤʘʷʛʘʘʨ ʟʫʫʭʘʥʜ ʤʘʪʝʨʠʘʣʳʥ ʵʨʛʵʣʪ 

ʷʚʘʛʜʜʘʛ. ɼʫʥʜʳʥ ʮʠʢʣʦʥʜ ʷʣʛʘʨʩʘʥ ñʮʵʚʵʨò ʭʠʡ ʮʠʢʣʦʥʦʦʩ ʛʘʨʯ ʘʨʳʥ ʙʦʩʦʦ ʭʠʡʥ 

ʭᴇʥʜʠʡ ʨװװ ʦʨʥʦ.  

ɿʫʫʭʥʳ ʘʨʳʥ ʙʦʩʦʦ ʭʠʡʥ ʭᴇʥʜʠʡʥ ʩװװʣʠʡʥ ʭʵʩʵʛʪ ʪʫʩ ʙװʨ ʥʴ ʌ60 ʤʤ 

ʜʠʘʤʝʪʨʪʵʡ ʭʦʸʨ ʙʘʛʮ ʰʠʨʤʵʥ ʭʦʦʣʦʡ ʙװʭʠʡ ʵʢʦʥʦʤʘʡʟʝʨ ʙʘʡʨʣʘʜʘʛ. ʅʵʛ ʥʴ 

S1=150 ʤʤ ʭᴇʥʜʣᴇʥ ʘʣʭʘʤʪʘʡ 6 ʰʫʛʘʤʪʘʡ. ʍʘʨʠʥ ʥᴇʛᴇᴇ ʥʴ 6 ʵʛʥʵʵʪʵʡ S1=150 ʤʤ 

ʭᴇʥʜʣᴇʥ ʘʣʭʘʤʪʘʡ ʙʘʡʜʘʛ.  

ɻʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ ʰʘʘʨʛʘ ʜʦʦʰ ʫʥʘʞ, ʰʘʘʨʛʘ 

ʟʘʡʣʫʫʣʘʭ ʭʦʦʣʦʡʛʦʦʨ ʜʘʤʞʠʥ ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʟʘʡʣʫʫʣʘʛʜʘʥʘ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ ʦʥʮʣʦʛ ʥʴ ʟʫʫʭʥʳ 

ʛʘʣʳʥ ʭʦʪʦʣ-ʜʫʥʜrʥ ʮʠʢʣʦʥ-ʙʫʮʘʘʭ ʪʦʥʦʛʣʦʣ-ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʛʵʩʵʥ 

ʭװʨʵʵʛʵʵʨ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜ ʭʵʜ ʭʵʜ ʜʘʭʠʥ ʵʨʛʵʣʜʵʞ ʙװʨʵʥ ʰʘʪʜʘʛʪ ʦʨʰʠʥʦ. 

ʕʥʵ ʥʴ ʜʫʣʘʘʥ, ʤʘʩʩ ʩʦʣʠʣʮʦʦʛ ʥʵʤʵʛʜװװʣʵʭʵʜ ʰʠʡʜʚʵʨʣʵʭ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʙᴇʛᴇᴇʜ 

ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʵʵʜ ʭʵʩʵʛʪ ʰʘʪʘʤʭʘʡ ʭʵʩʛʠʡʛ ʥʵʤʵʛʜװװʣʞ ᴇʛʜᴇʛ.  

ʊװʣʰ  ʜʘʤʞʫʫʣʘʭ, ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ ʭʘʥʛʘʤʞ ʙʦʣʦʥ װʥʩ ʟʘʡʣʫʫʣʘʭ 

ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘ 

ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʥʘ. ʍװʭʵʨʛװʡʞװװʣʵʣʪʵʥʜ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ 

ʞʠʞʠʛʣʵʣʪ 0-1 ʤʤ ʦʨʯʠʤ ʭʵʤʞʵʵʪʵʡ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ. 

ɿʫʫʭʳʛ ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʪʦʛʪʚʦʨʪʦʡ ʷʚʫʫʣʘʭʳʥ ʪʫʣʜ ʪװװʥʠʡ ʘʞʠʣʣʘʛʘʘʥʳ 

 .ʡ, ʪʦʜʦʨʭʦʡ ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ʟʘʡʣʫʫʣʥʘװʝʜ ʷʣʛʘʨʯ ʙʘʡʛʘʘ ʰʘʘʨʛʳʛ ʪʘʩʨʘʣʪʛװ

ʍʘʣʫʫʥ ʰʘʘʨʛʳʛ 200 0ʉ-ʵʵʩ ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʙʦʣʪʦʣ ʰʘʘʨʛʘ ʭᴇʨʛװװʨʪ 

ʭᴇʨʛᴇʩʥʠʡ ʜʘʨʘʘ ʟʘʡʣʫʫʣʥʘ. ʐʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʧʨʦʮʝʩʩʳʛ ʟʫʫʭʥʳ ʤʘʰʠʥʯ ʙװʨʵʥ 

ʭʷʥʘʞ ʙʘʡʭ װװʨʵʛʪʵʡ. ɿʫʫʭʳʛ ʷʚʫʫʣʘʭʘʘʩ ᴇʤʥᴇ ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ 

ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʩʘʡʪʘʨ ʰʘʣʛʘʭ ʸʩʪʦʡ. ʍʵʨʵʚ ʷʤʘʨ ʥʵʛʵʥ ʛʵʤʪʵʣ, ʜʦʛʦʣʜʦʣ 

ʘʞʠʛʣʘʛʜʚʘʣ ʪװװʥʠʡʛ ʟʘʡʣʰʛװʡ ʫʩʪʛʘʭ ʭʵʨʵʛʪʵʡ.  

ɿʫʫʭʥʳ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʰʫʫʨʭʘʡ, ʥʘʡʜʚʘʨʪʘʡ ʭʷʥʘʞ, ʪʦʭʠʨʫʫʣʘʭʳʥ 

ʪʫʣʜ ʪװװʥʠʡ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʩʫʫʨʠʣʫʫʣʜʘʛ. ɿʫʫʭʥʳ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʳʥ 

ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʪװװʥʠʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛʪʘʡ, ʘʶʫʣʛװʡ, ʥʘʡʜʚʘʨʪʘʡ, 

ʪʘʩʨʘʣʪʛװʡ ʘʞʠʣʣʘʛʘʘ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʥʘ. ʐʘʪʘʣʪʳʥ ʜʵʚʰʠʣʪʵʪ ʵʥʵʭװװ ʪʝʭʥʦʣʦʛʠ 
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ʥʴ ʰʘʪʘʣʪʳʥ ʙʫʩʘʜ ʪʝʭʥʦʣʦʛʠʦʩ (ʫʣʘʤʞʣʘʣʪ ʙʦʣʦʥ ʪʦʦʩʦʥ ʥװװʨʩʥʠʡ ʰʘʪʘʣʪʪʘʡ) 

ʷʣʛʘʘʪʘʡ ʶʤ. ʀʡʤʜ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʜ ʪװװʥʠʡ 

ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʣʥᴇ.  

ʍϾʩʥʵʛʪ IV.16. SHFX7-1.0/115/70-M ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ Ͼʣʵʵʭ, ʩʦʨʦʭ ʪʦʥʦʛʣʦʣʫʫʜʳʥ 

ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪװװʟת ˉ
ʍʵʤʞʠʭ 

ʥʵʛʞ 

ɸʥʭʜʘʛʯ 

ʘʛʘʘʨʳʥ 

ʩʘʣʭʠʣʫʫʨ 

ʍʦʸʨʜʦʛʯ 

ʘʛʘʘʨʳʥ 

ʩʘʣʭʠʣʫʫʨ 

ʋʪʘʘ 

ʩʦʨʦʛʯ 

1 ʊᴇʨᴇʣ  - 
Y-9-

2612ˉ6,3A 

Y9-26  

ˉ6,3A 
Y-26 

2 ʏʘʜʘʣ ʤ3/ʮ 9618-12023 6416-9115 
24126-

27142 

3 ʐʘʭʘʭ ʪʘʣʳʥ ʥʠʡʪ ʜʘʨʘʣʪ ʇʘ 11222-10809 9000 5091-5164 

4 ɻʦʣʳʥ ʵʨʛʵʣʪ ʵʨʛ/ʤʠʥ 2900 2900 1450 

5 ʎʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʯʘʜʘʣ ʢɺʪ 55 55 90 

6 ʆʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ ʛʨʘʜ 20 20 165 

7 ɸʛʘʘʨʳʥ ʥʷʛʪ ʢʛ/ʤ3 1.2 1.2 0.803 

8 ʎʘʭʠʣʛʘʘʥ ʭװʯʜʵʣ ɺ 380 380 380 

9 ʎʘʭʠʣʛʘʘʥ ʜʘʚʪʘʤʞ ɻʮ 50 55 50 

10 ʎʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ cosű  - 0.9 0.9 0.87 

11 ʎʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʛװʡʜʵʣ ɸ 100 100 1480 

12 ʎʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʠʡʥ ʛʦʣʳʥ ʵʨʛʵʣʪ ʵʨʛ/ʤʠʥ 2965 2965 94.5 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ SHFX7-1.0/115/70-M ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ 

ʥʴ ʜʘʨʘʘʭ ʭʘʘʣʪ ʘʨʤʘʪʫʨ ʙʦʣʦʥ ʭʵʤʞʠʭ ʭʵʨʵʛʩʣʵʵʨ ʙװʨʵʥ ʪʦʥʦʛʣʦʛʜʩʦʥ ʙʘʡʥʘ. 

 :ʥʜװת

1. ɿʫʫʭʥʳ ʪʦʛʦʦʥʳ ʜʵʵʜ ʭʵʩʵʛʪ PN 2.5 ʙʘ DN 150 ʤʘʷʛʠʡʥ ʭʦʸʨ ʭʘʤʛʘʘʣʘʭ 

ʧʫʨʰʠʪ ʭʘʚʭʣʘʛ;  

2. ɿʫʫʭʥʳ ʪʦʛʦʦʥʳ  ʭʦʸʨ ʜʘʨʘʣʪʳʥ ʭʵʤʞװװʨ; 

3. PN 4.0 ʙʘ DN 150 ʙʫʮʘʭ ʫʩʥʳ ʰʫʛʘʤ; 

4. PN 2.5 ʙʘ DN 25 ʪʦʭʠʨʫʫʣʘʭ ʙʦʣʦʥ ʪʘʩʣʘʭ ʭʘʘʣʪ; 

5. ɹʘʨʘʙʘʥ, ʫʩʥʳ ʵʢʦʥʦʤʘʡʟʝʨʫʫʜ ʙʦʣʦʥ ʵʢʨʘʥ ʭʦʦʣʦʡʥʳ ʜʵʵʜ ʢʦʣʣʝʢʪʦʨʫʫʜ 

ʜʵʵʨ  ʭʠʡ ʛʘʨʛʘʛʯʠʜ; 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʳʥ 

ʭʷʥʘʣʪ ʪʦʭʠʨʛʦʦʛ ʛʘʣʳʥ ʭʦʪʦʣʜ ʩʫʫʨʠʣʫʫʣʩʘʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞװװʨװװʜʠʡʥ 

ʟʘʘʣʪʘʜ װʥʜʵʩʣʵʥ ʭʠʡʥʵ. ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʘʞʠʣʣʘʛʘʘʛ ʙװʭʵʣʜ ʥʴ ʭʷʥʘʭʳʥ 

ʪʫʣʜ ʜʘʨʘʘʭ ʙʘʡʨʣʘʣʫʫʜ ʜʵʵʨ ʭʵʤʞʠʭ ʭʵʨʵʛʩʣװװʜʠʡʛ ʩʫʫʨʠʣʫʫʣʜʘʛ. װתʥʜ: 

1. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ (6); 

2. ɻʘʣʳʥ ʭʦʪʣʦʦʩ ʛʘʨʘʭ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ (1); 

3. ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʘʨʜ ʙʘʡʨʣʘʭ ʜʫʥʜʳʥ ʮʠʢʣʦʥʳ װʥʩʥʠʡ ʪʝʤʧʝʨʘʪʫʨ; 

4. ʋʩʥʳ ʵʢʦʥʦʤʘʡʟʝʨʳʥ ʦʨʦʣʪ ʙʦʣʦʥ ʛʘʨʘʣʪ ʜʵʵʨʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʭʵʤʞʠʞ ʙʘʡʛʘʘ ʪʝʨʤʦʧʘʨ ʘʞʠʣʣʘʛʘʘʥʳ 

ʭװʥʜ ʥᴇʭʮᴇʣʜ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʵʣʵʛʜʵʣʜ 

ᴇʨʪᴇʭ ʦʨʯʠʥʜ ʘʞʠʣʣʘʜʘʛ. ʀʡʤʜ ʪװװʥʠʡ ʘʥʭʜʘʛʯ ʭʵʤʞװװʨʠʡʛ ʩʘʡʪʘʨ ʭʘʤʛʘʘʣʘʭ 

ʸʩʪʦʡ. ʀʥʛʵʭʠʡʥ ʪʫʣʜ ʪʵʜʛʵʵʨʠʡʛ ʛʘʣʜ ʪʵʩʚʵʨʪʵʡ ʤᴇʥ ʵʣʵʛʜʣʠʡʛ ʜʘʘʭ ʯʘʥʘʨʪʘʡ 

ʛʘʥʛʘʘʨ ʭʠʡʜʵʛ. ʊʝʨʤʦʧʘʨʳʥ ʛʵʨʥʠʡ ʫʨʪ 200 ʤʤ ʙʘʡʥʘ.  
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ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʟʘʥʛʠʣʘʘ ʭʦʣʙʦʦʩ ʥʴ ʛʘʟʘʨ 

ʭᴇʜʣᴇʣʪʠʡʥ ʤʘʛʥʠʪʫʜʳʥ 7 ʙʘʣʣʳʛ ʪʵʩʚʵʨʣʵʭʵʵʨ ʪʦʦʮʩʦʥ ʛʘʥ ʪᴇʤᴇʨ ʭʠʡʮʪʵʡ 

ʙʘʡʥʘ. ɿʫʫʭʥʳ ʦʨʦʡʥ ʭʵʩʵʛʪ ʙʘʡʨʣʘʭ ʙʘʨʘʙʘʥ ʙʦʣʦʥ ʪװװʥʜ ʭʦʣʙʦʛʜʩʦʥ 

ʭʦʦʣʦʡʥʫʫʜʳʥ ʛʘʨʘʣʪ ʙʦʣʦʥ ʦʨʦʣʪ, ʛʘʣʳʥ ʭʦʪʣʳʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʥʴ ʙװʭʵʣʜʵʵ 

ʟʫʫʭʥʳ ʟʘʥʛʠʣʘʘ ʭʦʣʙʦʦʩʪ ʪʵʜʛʵʵʨʠʡʥ ʜʫʣʘʘʥ ʪʵʣʵʣʪʠʡʥ ʰʠʣʞʠʣʪʠʡʛ ʪʦʦʮʩʦʥ 

ʭʠʡʮʵʵʨ ʜʘʤʞʠʥ ʙʵʭʣʵʛʜʩʵʥ ʙʘʡʥʘ.  

ɿʫʫʭʥʳ ʰʘʪ ʪʘʚʮʘʥʛʫʫʜʳʛ ʪװװʥʠʡ ʘʰʠʛʣʘʣʪʳʥ װʝʜ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ 

ʷʚʫʫʣʘʭʘʜ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʫʡʮʘʘʨ ʭʠʡʜʵʛ. ɿʫʫʭʥʳ ʵʨʛʵʥ 

ʪʦʡʨʦʥ ʜʘʭʴ ʪʘʚʮʘʥʛʠʡʥ ᴇʨʛᴇʥ 800 ʤʤ, ᴇʥʜᴇʨ ʥʴ װʡʣʯʠʣʛʵʵ װʟװװʣʞ ʙʘʡʛʘʘ ʭװʤװװʩʪ 

ʩʘʘʜ ʙʦʣʦʭʛװʡ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ ʙʘʡʭ ʙʘ ʰʘʪʥʳ ᴇʨʛᴇʥ ʥʴ 600 ʤʤ ʙʘʡʥʘ. ʊʘʚʮʘʥ 

ʪװװʥʠʡ ʩʘʨʘʘʣʞ ʪᴇʤᴇʨ 2000 ʅ/ʤ2 ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʘʯʘʘʣʣʳʛ ʜʘʘʭʘʘʨ ʭʠʡʛʜʩʵʥ 

ʙᴇʛᴇᴇʜ ʪװװʥʵʵʩ ʠʣװװ ʭʵʤʞʵʵʛʵʵʨ ʘʯʘʘʣʘʭʳʛ ʭʦʨʠʛʣʦʥʦ.  

ɹʦʭʠʨʜʣʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤ  (CO, NOx,  SOX, ʥʘʨʠʡʥ ʰʠʨʭʵʛʪ 

ʪʦʦʩʦʥʮʦʨ ʟʵʨʵʛ ʭʘʷʛʜʣʳʥ ʭʷʥʘʣʪ).  ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡ ʜʵʭ ʘʟʦʪʳʥ ʙʘ 

ʭװʭʨʠʡʥ ʠʩʵʣ, ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʜʫʪʫʫ ʠʩʵʣ, װʥʩ, ʪʦʦʩʦʥʮʨʳʥ ʘʛʫʫʣʘʤʞʠʡʛ 

ʪʘʩʨʘʣʪʛװʡ ʭʵʤʞʠʞ ʭʷʥʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤʵʵʨ ʪʦʥʦʛʣʦʭ. 

ʋʪʘʘʥʳ ʭʠʡ ʜʵʭ ʭװʯʠʣʪᴇʨᴇʛʯ, ʉʆ, SO2, NOx, װʥʩ ʪʦʦʩʦʥʮʦʨ, ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ ʟʵʨʵʛ ʤʵʜʵʵʣʣʠʡʛ DCS ʩʠʩʪʝʤʜ ᴇʛʥᴇ.  DCS ʩʠʩʪʝʤʜ ʵʜʛʵʵʨʠʡʥ 

ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʫʫʣʞ ʜʦʭʠʦʣʦʣ ᴇʛᴇʭ ʟʵʨʵʛ װʡʣʜʣʠʡʛ ʛװʡʮʵʪʛʵʥʵ. ʋʪʘʘʥʳ ʭʠʡ 

ʜʵʭ ʜʵʵʨʭ ʙʦʜʠʩʫʫʜʳʥ ʘʛʫʫʣʘʤʞʠʡʛ ʭʷʥʘʣʪʳʥ ʜʵʣʛʵʮ ʜʵʵʨ ʭʘʨʫʫʣʥʘ. ʉʦʨʴʮ ʘʚʘʭ 

ʮʵʛ ʜʵʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ, ʜʘʨʘʣʪʳʥ װʝʠʡʥ ʙʦʭʠʨʜʫʫʣʘʭ ʙʦʜʠʩʫʫʜʳʥ 

ʘʛʫʫʣʘʤʞʠʡʛ ʩʪʘʥʜʘʨʪ ʥᴇʭʮᴇʣʜ ʰʠʣʞװװʣʵʥ ʟʘʩʚʘʨʣʘʭ ʧʨʦʛʨʘʤʤʳʛ ʩʫʫʣʛʘʩʘʥ 

ʙʘʡʥʘ.   

ʊʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜʳʥ ʰʠʥʵʯʣʵʣʪʠʡʛ ʜʵʵʨʭ 2 ʭʫʚʠʣʙʘʨʘʘʨ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʵʨʛʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 7 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭʥʳ ʠʞ ʙװʨʜʵʣ ʩʫʫʨʠʣʫʫʣʘʭ ʙʫʶʫ 2-ʨ ʭʫʚʠʣʙʘʨʳʛ ʘʰʠʛʪʘʡ ʛʵʞ 

  .ʟʩʵʥ ʙʦʣʥʦװ

4.6. ᴆʈɻᴆʊɻᴆʃʀʁʅ ɿʋʋʍʅʓ ʉʆʅɻʆʃʊ  

ʐʘʨʳʥ  ʛʦʣʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ᴇʩᴇʥ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ 

ʥʘʡʜʚʘʨʪʘʡ ʭʘʥʛʘʭʳʥ ʪʫʣʜ: 

1. ʕʭʥʠʡ ʵʵʣʞʠʜ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʥʠʡʪ 19.6 ʄɺʪ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ 4 ʟʫʫʭʳʛ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʜʵʚʰʠʣʪʵʪ 

ʪʝʭʥʦʣʦʛʠʪʦʡ ʙʦʣʛʦʥ ᴇᴇʨʯʣᴇʥ ʰʠʥʵʯʣʵʭ 

2. ʐʠʥʵʵʨ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʥ, ʩʫʫʨʠʣʘʛʜʘʭ ʭװʯʠʥ ʯʘʜʣʳʛ 

34.85 ɻʢʘʣ/ʮ ʙʫʶʫ 40.5 ʄɺʪ ʙʦʣʛʦʭ 

3. ɼʘʨʘʘʛʠʡʥ ʰʘʪʥʳ ʭʵʨʵʛʣʵʛʯʠʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʦʭ װʝʜ ʜʘʭʠʥ 10.5 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʭᴇʜ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣ ʥʴ 51 ʄɺʪ 

ʙʦʣʥʦ. 

ʀʡʤʜ ʪʫʩ ʩʪʘʥʮʳʥ ᴇʨʛᴇʪʛᴇʣʜ ʆʍʋ, ɹʅʍɸʋ-ʳʥ װʡʣʜʚʵʨʠʡʥ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ 11.63 ʄɺʪ ʙʦʣʦʥ 10.5 

ʄɺʪ ʜʫʣʘʘʥʳ ʯʘʜʘʣʪʘʡ ʟʫʫʭ ʙװʭʠʡ 2 ʭʫʚʠʣʙʘʨʳʛ ʭʘʨʴʮʫʫʣʘʥ ʘʚʯ װʟʣʵʵ. 
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4.6.1. ᴆʨʛᴇʪʛᴇʭ ʭʫʚʠʣʙʘʨ 1. ʆʍʋ-r ʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ 

ʟʫʫʭ 

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ 

ʙװʭʠʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʙʘʛʘ, ʜʫʥʜ ʯʘʜʣʳʥ ʟʫʫʭʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ ʙʘʡʜʣʘʘʩ 

ʭʘʨʘʭʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʦʪʦʨ ʙʘʡʨʣʫʫʣʩʘʥ ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʵʣʵʛʜʵʞ 2 

ʞʠʣ ʪʫʪʘʤ ʩʦʣʴʞ, ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʣʳʛ ʥʵʤʵʛʜװװʣʜʵʛ ʜʫʪʘʛʜʘʣ ʘʞʠʛʣʘʛʜʩʘʘʨ 

ʙʘʡʥʘ.   

ʍʘʨʠʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʙʫʩʘʜ ʪʝʭʥʦʣʦʛʠʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʥʘʤ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 30-50 ʤʤ ʭװʨʪʵʣ ʰʠʨʭʵʛʞʠʣʪʪʵʡ 

ʭװʨʵʥ ʥװװʨʩ ʪװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙᴇʛᴇᴇʜ ʜʦʪʦʨ ʥʴ ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʡʭʛװʡ 

ʪʫʣ ʪװװʥʪʵʡ ʭʦʣʙʦʦʪʦʡ ʵʢʨʘʥ ʭʦʦʣʦʡʥ ʵʣʵʛʜʣʠʡʥ ʭʵʤʞʵʵ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʜʘʛ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʵʩʵʛʪ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ Ŭ<1.0 ʙʘʡʭ ʙᴇʛᴇᴇʜ ʭʠʡʞʠʣʪʠʡʥ ʛʦʨʠʤʜ ʘʞʠʣʣʘʥʘ. ʀʣװװʜʵʣ ʘʛʘʘʨʳʥ 

ʭʵʤʞʵʵ ʪװʣʰʥʠʡ ʪᴇʨᴇʣ, ʠʣʯʣʵʛʵʵʩ ʭʘʤʘʘʨʯ  Ŭ=0.3-0.7 (ʭװʨʵʥ ʥװװʨʩʵʥʜ װװʥʵʵʩ 

ʠʣװװ) ʙʘʡʭ ʙʦʣʦʤʞʪʦʡ. ʀʥʛʵʩʥʵʵʨ ʰʘʪʘʣʪʳʥ ʭʵʩʛʠʡʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʞ, ʘʛʘʘʨ 

 .ʣʵʵʣʪʠʡʥ ʟʘʨʜʘʣ ʙʫʫʨʥʘװ

ʅװװʨʩʥʠʡ ʥʫʥʪʘʛ ʭʵʩʛװװʜ ʙʦʣʦʥ ʭʠʡʞװװʣʵʣʪʵʵʩ װװʩʩʵʥ ʭʠʡʛ ʭʦʸʨʜʦʛʯ 

ʘʛʘʘʨʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʭʫʡʣʨʘʣ װװʩʛʵʥ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʜ ʰʘʪʘʘʥʘ. 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʩ ʜʵʵʰ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣ ᴇʨʛᴇʩʩᴇʥᴇᴇʨ ʭʠʡʥ ʭʫʨʜ 

ʙʫʫʨʯ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜ ʙʫʮʘʞ ʙʫʫʥ ʫʪʘʘʪʘʡ ʪʵʵʚʵʨʣʵʛʜʵʞ ʛʘʨʘʭ ʥʫʥʪʘʛ 

ʭʵʩʛʠʡʥ ʭʵʤʞʵʵ ʙʫʫʨʘʭ ʫʯʨʘʘʩ ʰʘʪʘʣʪ ʩʘʡʥ, ʪʦʛʪʚʦʨʪʦʡ ʷʚʘʛʜʘʭ ʥᴇʭʮᴇʣʠʡʛ 

ʙװʨʜװװʣʞ ʤʝʭʘʥʠʢ ʜʫʪʫʫ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʘʛʘ (1.5-2.5%-ʠʘʩ 

ʙʘʛʘ) ʙʘʡʜʘʛ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʛʯʠʡʥ ʪʦʦʮʦʦʪ ʜʫʣʘʘʥʳ ʭװʯʜʵʣ 10-

15 ʄɺʪ/ʤ2
 

ʭװʨʜʵʛ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʵʛʪ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥ ʜʵʵʨ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʥʵ. ɿʫʫʭʥʳ ʫʫʨʳʥ ʙװʪʵʵʤʞ, ʪװʣʰʥʠʡ 

ʟʘʨʮʫʫʣʘʣʪʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʥʠʡʪ ʘʛʘʘʨʳʥ 

ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ 50-70 %-ʠʡʛ ʘʥʭʜʘʛʯ ʘʛʘʘʨʘʘʨ ᴇʛʥᴇ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭ ʭʵʩʛʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣ, ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 

ʪʘʚʮʘʥʛʠʡʥ ʭʠʡʮʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʘʵʨʦʜʠʥʘʤʠʢʠʡʥ ʪʦʦʮʦʦʛʦʦʨ ʘʥʭʜʘʛʯ ʙʘ 

ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨʫʫʜʳʥ ʙװʪʵʵʤʞ, װװʩʛʵʭ ʜʘʨʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʥʦ.   

ʆʍʋ-ʳʥ ɹʠʡʩʢʠʡʥ ʟʫʫʭʥʳ װʡʣʜʚʵʨ ʥʴ ʦʣʦʥ ʞʠʣʠʡʥ ʜʘʜʣʘʛʘ ʪʫʨʰʣʘʛʘ 

ʜʵʵʨʵʵ װʥʜʵʩʣʵʥ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʫʫʯʠʥ ʂɺ-ʊʉ ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ 

 ʣʰװʥʜʩʵʥ ʭʠʡʮʵʜ ʪʫʣʛʫʫʨʣʘʥ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװ

ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ 35.0 ʄɺʪ (30 ɻʢʘʣ/ʮ) ʭװʨʪʵʣ ʜʫʣʘʘʥʳ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʫʩ 

ʭʘʣʘʘʭ ʟʫʫʭʥʫʫʜʳʛ װʡʣʜʚʵʨʣʵʜʵʛ ʙʦʣʞʵʵ. ʕʜʛʵʵʨ ʟʫʫʭ ʥʴ ʩװʣʞʵʵʥʠʡ ʫʩʳʛ 1.6  ʄʇʘ 

(16 ʢʛʩ/ʩʤ2) ʜʘʨʘʣʪʪʘʡʛʘʘʨ, 150 ʦʉ ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʙʦʣʪʦʣ ʭʘʣʘʘʞ װʡʣʜʚʵʨʣʵʣʠʡʥ 

ʙʘ ʘʭʫʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʘʣʘʘʣʪʳʥ ʙʘ ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥʳ 

ʫʩʥʳ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ, ʪʝʭʥʠʢʠʡʥ ʙװʨʵʥ ʭװʯʠʥ ʯʘʜʣʘʘʨ ʘʰʠʛʣʘʭ 

ʙʦʣʦʤʞʪʦʡ ʟʫʫʭ ʶʤ. 

ʕʜʛʵʵʨ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʫʫʜ ʥʴ ʆʍʋ-ʳʥ ʊʋ 3112-013-05454790-2011, ɻʆʉʊ 

21563 ñʋʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ װʥʜʩʵʥ ʧʘʨʘʤʝʪʨװװʜ ʙʘ ʪʝʭʥʠʢʠʡʥ ʰʘʘʨʜʣʘʛʘò ʙʦʣʦʥ 

ʇɹ 10-574-03 ñʋʩ ʭʘʣʘʘʭ ʙʘ ʫʫʨʳʥ ʟʫʫʭʥʳ ʟʫʨʘʛ ʪᴇʩᴇʣ ʙʘ ʘʰʠʛʣʘʣʪʳʥ ʘʶʫʣʛװʡ 
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ʘʞʠʣʣʘʛʘʘʥʳ ʜװʨʵʤò ʟʵʨʛʠʡʛ ʙװʨʵʥ ʭʘʥʛʘʩʘʥ ʭװʨʵʥ ʥװװʨʩʠʡʛ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ 

ʰʘʪʘʘʭ ʅʊʕɹɼ ʙװʭʠʡ ʤʝʭʘʥʠʢ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ. 

ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʪװʣʰ ʰʘʪʘʘʭ 

ʪʝʭʥʦʣʦʛʠʪʦʡ 11.63 ʄɺʪ ʯʘʜʘʣʪʘʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ 16 ʄʇʘ ʜʘʨʘʣʪʪʘʡ ʫʩʳʛ 150 ʦʉ, 

0.9 ʄʇʘ ʜʘʨʘʣʪʪʘʡ ʫʩʳʛ 115 ʦʉ ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʙʦʣʪʦʣ ʭʘʣʘʘʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʭʘʣʘʘʣʪ, ʘʛʘʘʨʞʫʫʣʘʣʪ, ʭʘʣʫʫʥ ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ. 

ʕʥʵ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʬ60ʭ3 ʤʤ ʭʦʦʣʦʡʛʦʦʨ 85 ʤʤ ʘʣʭʘʤʪʘʡʛʘʘʨ 

ʵʢʨʘʥʯʣʘʛʜʩʘʥ.  

ʋʛ ʟʫʫʭ ʥʴ ʛʘʣʳʥ ʭʦʪʦʣ ʙʘ ʢʦʥʚʝʢʪʠʚ ʭʵʩʛʵʵʩ ʙװʨʜʵʭ ʙʘ ʛʘʣʳʥ ʭʦʪʣʳʥ 

ʥװװʨʵʥʜ ʭʦʸʨ ʥװװʨ ʪʵʞʵʵʛʯʠʡʛ ʫʛʩʘʨʩʘʥ. ɿʫʫʭʘʥʜ ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛ ʜʵʵʜ 

ʙʘ ʜʦʦʜ ʢʘʤʝʨʳʥ ʵʢʨʘʥ ʭʦʦʣʦʡʥʫʫʜʘʜ ʭʠʡʞ ᴇʛʩᴇʥ.  

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʙʘ ʢʦʥʚʝʢʪʠʚ ʭʵʩʛʠʡʥ ʛʘʜʥʘʭ ʙװʨʵʵʩ ʜʵʵʨ ʭʠʡʥ 

ʫʨʩʛʘʣʳʥ ʜʘʛʫʫ ʪʵʩʨʵʣʪʠʡʥ ʭʘʚʭʘʣʛʘ, ʭʷʥʘʭ ʙʘ ʭʵʤʞʠʭ ʭʵʨʵʛʩʣװװʜ, ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʭʵʨʵʛʩʣװװʜʠʡʛ ʙʘʡʨʣʫʫʣʘʥ ʪʦʥʦʛʣʦʩʦʥ ʙʘʡʥʘ. 

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʭʵʩʵʛ ʥʴ ʵʨʛʵʣʪʠʡʥ ʭᴇʥʜʠʡ ʙʘ ʭʘʞʫʫ ʵʢʨʘʥʘʘʩ ʙװʨʜʵʭ 

ʙʘ ʢʦʥʚʝʢʪʠʚ ʭʵʩʵʛ ʥʴ ʘʨʳʥ ʵʢʨʘʥ ʙʘ ʬʝʩʪʦʥ, ʟʫʫʭʥʳ ʩװװʣʠʡʥ ʭʵʩʛʠʡʥ ʭʘʣʘʘʭ 

ʛʘʜʘʨʛʫʫʛʘʘʩ ʙװʨʜʜʵʛ. ɻʘʣʳʥ ʭʦʪʦʣ ʥʴ ʙʦʩʦʦ ʭʵʣʙʵʨʪʵʡ ʙᴇʛᴇᴇʜ ʬ60ʭ3 ʤʤ 

ʜʠʘʤʝʪʨʪʵʡ ʭʦʦʣʦʡʥʫʫʜʳʛ S1=85 ʤʤ ʘʣʭʘʤʪʘʡʛʘʘʨ ʭʦʦʨʦʥʜ ʥʴ 25 ʤʤ ʛʘʥ 

ʭʫʫʜʘʩʥʫʫʜʘʘʨ ʛʘʛʥʘʥ ʙʠʪװװʤʞʣʵʣ ʩʘʡʪʘʡ ʵʢʨʘʥʯʣʘʩʘʥ, ʦʨʦʭ ʢʦʣʣʝʢʪʦʨ ʥʴ 

ʬ219ʭ7 ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʙʘʡʥʘ.  

ʂʦʥʚʝʢʪʠʚ ʭʵʩʛʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʥʴ ʙʦʩʦʦ ʙʘʡʨʣʘʣʪʘʡ ʙᴇʛᴇᴇʜ 128 ʤʤ 

ʘʣʭʘʤʪʘʡ ʌ83.5ʭ3.5 ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʭʦʦʣʦʡʥʫʫʜʘʘʨ ʥʷʛʪ ʰʠʛװװ ʵʢʨʘʥʯʣʘʛʜʩʘʥ 

ʙʘʡʭ ʙʘ ʭʵʚʪʵʵ ʬ28ʭ3 ʤʤ ʜʠʘʤʝʪʨʪʵʡ U ʭʵʣʙʵʨʠʡʥ ʭʦʦʣʦʡʥʫʫʜ ʭʠʡʥ ʷʚʘʣʪʳʥ 

ʜʘʛʫʫ S1=55 ʤʤ, ʭᴇʥʜʣᴇʥ ʯʠʛʣʵʣʜ S2=40 ʤʤ ʘʣʭʘʤʪʘʡ ʙʘʡʨʣʘʩʘʥ ʙʘʡʥʘ. ɿʫʫʭʥʳ 

ʛʘʜʥʘ ʪʘʣʘʘʩ 60 ʤʤ ʦʨʯʠʤ ʟʫʟʘʘʥ ʵʨʜʵʩ ʭᴇʚᴇʥʛᴇᴇʨ ʜʫʣʘʘʣʞ, ʥʠʤʛʵʥ ʭʫʫʜʩʘʥ 

ʪᴇʤʨᴇᴇʨ ʙװʨʞ ʙʠʪװװʤʞʠʣʩʵʥ ʙʦʣʥʦ.  

ɻʘʣʳʥ ʭʦʪʦʣ ʙʘ ʭʠʡʥ ʭᴇʥʜʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛʠʡʥ ʜʵʵʜ ʢʦʣʣʝʢʪʦʨ 9650 

ʤʤ, ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʵʢʨʘʥʳ ʜʦʦʜ ʢʦʣʣʝʢʪʦʨʫʫʜ 5133 ʤʤ-ʠʡʥ, ʜʦʦʜ 

ʭʵʩʛʠʡʥ ʜʵʵʜ ʢʦʣʣʝʢʪʦʨ 4710 ʤʤ-ʠʡʥ, ʜʦʦʜ ʢʦʣʣʝʢʪʦʨ ʥʴ 1570 ʤʤ ʪװʚʰʠʥʜ ʪʫʩ 

ʪʫʩ ʙʘʡʨʣʘʥʘ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʜʦʦʜ ʙʘ ʜʦʦʜ ʭʵʩʛʠʡʥ ʜʵʵʜ 

ʢʦʣʣʝʢʪʦʨʫʫʜ  4860 ʤʤ-ʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʨʣʘʭ ʟʘʚʩʨʳʥ ʢʦʣʣʝʢʪʦʨʦʦʨ ʜʘʤʞʠʥ 

ʭʦʣʙʦʛʜʦʥʦ.  

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ װʝ ʙʫʫʣʛʘʭ ʙʦʣʦʥ װʥʩ, ʰʘʘʨʛʳʛ ʙʫʫʣʛʘʭ ʭʦʸʨ ʙʫʫʭ 

ʭʦʦʣʦʡʛ ʰʘʪʘʘʭ ʪʘʚʮʘʥʛʠʡʥ ʫʨʪʳʥ ʜʘʛʫʫʜ ʙʘʡʨʣʫʫʣʘʥ װʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ 

ʩʠʩʪʝʤʠʡʥ ʛʠʥʞʠʪ ʢʦʥʝʚʝʡʨʪʦʡ ʪʫʩ ʙװʨʜ ʭʦʣʙʦʩʦʥ ʙʘʡʥʘ. 

ɿʫʫʭʥʳ ʥװװʨʵʥ ʪʘʣʜ 2 ʥװװʨʩ ʪʵʞʵʵʛװװʨ +6630 ʤʤ-ʠʡʥ ʪװʚʰʠʥʜ ʙʘʡʨʣʘʞ 

ʪװʣʰʠʡʛ ʥʘʣʫʫ ʭʦʦʣʦʡʛʦʦʨ 3815 ʤʤ ʪװʚʰʠʥʜ ʛʘʣʳʥ ʭʦʪʦʣ ʫʨʫʫ ʦʨʫʫʣʥʘ. 

ʂʦʥʚʝʢʪʠʚ ʭʵʩʵʛʪ ʙʘʨʠʛʜʩʘʥ ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʙʫʮʘʘʭ ʩʘʣʭʠʣʫʫʨʘʘʩ ʠʨʵʭ 

ʘʛʘʘʨʳʥ ʢʦʣʣʝʢʪʦʨʦʦʩ װʣʵʵʞ 4 ʛʨʘʜʫʩ ʥʘʣʫʫ ʭʦʦʣʦʡʛʦʦʨ ʛʘʣʳʥ ʭʦʪʦʣ ʨʫʫ ʙʫʮʘʘʥ 

ʦʨʫʫʣʥʘ. 
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ʍϾʩʥʵʛʪ IV.17. ʊϾʣʰ ʪʵʞʵʵʛϾϾʨʠʡʥ ϾʟϾϾʣʵʣʪ 

ɹװʪʵʵʤʞ, 

ʪ/ʮ 

ʍװʨʟʵʤʠʡʥ 

ᴇʨʛᴇʥ, ʤʤ 

ʊʫʫʟʥʳ 

ʭᴇʜᴇʣʛᴇᴇ- ʥʠʡ 

ʭʫʨʜ, ʤ/ʤʠʥ 

ʍᴇʜᴇʣʛװװʨʠʡʥ 
ɼʘʚʪʘʤʞ ʭʫʚʠʨʛʫʫʨʳʥ 

ʤʘʨʢ ʤʘʨʢ 
ʯʘʜʘʣ, 

ʢɺʪ 

8 620 2-9 
MHL-50 

13-70 
3 YTB 100LB4 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʵʛʪ 2195 ʤʤ-ʠʡʥ ʪװʚʰʠʥʜ 2720ʭ932 ʤʤ ʭʵʤʞʵʵʪʵʡ 

ʭʘʛʘʩ ʫʩʘʥ ʭᴇʨʛᴇʣʪʪʵʡ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥ ʙʘʡʨʣʘʭ ʙʘ ʪװװʥʠʡ ʜʦʨ ʝʨᴇʥʭʠʡ 

ʘʛʘʘʨʳʥ ʢʦʨʦʙ ʙʘʡʨʣʘʥʘ. ʕʥʵ ʪʘʚʮʘʥʜ 70 ʤʤ ʛʘʜʥʘ ʜʠʘʤʝʪʨʪʵʡ 120 ʰʠʨʭʵʛ ʘʛʘʘʨ 

ʭʫʚʘʘʨʠʣʫʫʨʳʛ (ʩʦʧʣʦ) 120 ʤʤ ʘʣʭʘʤʪʘʡʛʘʘʨ ʩʫʫʣʛʘʩʘʥ ʙʘʡʥʘ. ʋʩʘʥ ʭᴇʨʛᴇʣʪ ʥʴ 

ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʩʦʧʣʦʪ ʪʘʚʮʘʥʛ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʳʥ װʡʣʯʣʵʣʵʵʩ ʭʘʤʛʘʘʣʘʭ 

ʟʦʨʠʣʛʦʪʦʡ. ɸʛʘʘʨʳʥ ʢʦʨʦʙʳʥ ʜʫʥʜʫʫʨ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩ, ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʘʭ 

2 ʭʦʦʣʦʡ ʙʫʫʭ ʙʘ ʵʥʵ ʥʴ װʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʪʵʡ ʭʦʣʙʦʛʜʦʥʦ.  

ɿʫʫʭʥʳ ʩװװʣʠʡʥ ʭʵʩʛʠʡʥ ʭʠʡʥ ʭᴇʥʜʠʡʜ ʙʘʨʠʛʜʘʥ װʣʜʵʭ ʜʵʛʜʵʤʭʠʡ װʥʩ, 

ʜʫʪʫʫ ʰʘʪʩʘʥ ʪװʣʰʥʠʡ ʭʵʩʛװװʜ (ʫʥʦʩ)-ʠʡʛ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʫʣʥʘʘʩ ʜʵʵʰ 1430 ʤʤ 

ᴇʥʜᴇʨʪ ʛʘʣʳʥ ʭʦʪʦʣʜ ʙʫʮʘʘʞ ʦʨʫʫʣʘʥ ʰʘʪʘʘʭ ʩʠʩʪʝʤʪʵʡ ʙᴇʛᴇᴇʜ ʪװװʥʠʡʛ 

ʢʦʥʚʝʢʪʠʚ ʭʵʩʛʠʡʥ ʜʦʦʜ ʪʘʣʜ ʛʘʣʳʥ ʭʦʪʦʣ ʨʫʫ ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʭᴇᴇʞ ʦʨʫʫʣʘʭ 

ʙʫʮʘʘʭ ʩʘʣʭʠʣʫʫʨʳʥ ʭʘʤʪ ʩʫʫʨʠʣʫʫʣʥʘ. ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʛ ʛʘʣʳʥ ʭʦʪʣʳʥ 2 

ʭʘʞʫʫʛʘʘʩ 4100 ʤʤ ʪװʚʰʠʥʜ ʙʘʡʨʣʫʫʣʩʘʥ 230ʤʤ ʜʠʘʤʝʪʨʪʵʡ ʢʦʣʣʝʢʪʦʨʦʦʩ 220 

ʤʤ ʘʣʭʘʤʪʘʡ 11 ʰʠʨʭʵʛ ʩʦʧʣʦʛʦʦʨ װʣʵʵʣʛʵʥ ᴇʛʥᴇ. 

ʅװװʨʩ ʪʵʞʵʵʛװװʨʪ ʙʫʪʣʫʫʨʘʘʨ 50 ʤʤ-ʩ ʪʦʤʛװʡ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʙʦʣʪʦʣ 

ʙʫʪʘʣʩʘʥ  ʥװװʨʩ ᴇʛᴇʭ ʙᴇʛᴇᴇʜ 1 ʤʤ-ʵʵʩ ʙʘʛʘ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʥװװʨʩ 30%-ʠʘʩ ʙʘʛʘ 

ʙʘʡʭ ʭʵʨʵʛʪʵʡ. ʊʵʞʵʵʛװװʨʠʡʥ ʭʫʨʜʘʘʨ ʛʘʣʳʥ ʭʦʪʦʣʜ ᴇʛᴇʭ ʥװװʨʩʠʡʛ ʪʦʭʠʨʫʫʣʥʘ. 

ɿʫʫʭʥʳ ʥװװʨʩʥʠʡ ʙʫʥʢʝʨʠʡʥ ʙʘʛʪʘʘʤʞ 8 ʮʘʛʠʡʥ ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʘʘʩ ʙʘʛʘʛװʡ 

ʙʘʡʥʘ. 

ɻʘʣrʥ ʭʦʪʦʣ ʜʘʭʴ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩ ʥʴ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʫʩʘʥ ʭᴇʨʛᴇʣʪʪʵʡ 

ʪʘʚʮʘʥ ʜʵʵʨ ʞʠʛʜ ʷʚʘʛʜʘʭ ʙʘ ʪװװʥ ʜʵʵʨʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ᴇʥʜᴇʨ 300-450 ʤʤ 

ʙʘʡʭ ʙʘ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʫʨʜ 4-7 ʤ/ʩ, ʪװװʥʠʡ ʪʝʤʧʝʨʘʪʫʨ 450 ʦʉ ʭװʨʵʭʵʜ 

ʥװװʨʩʠʡʛ ʙʘʛʘ, ʙʘʛʘʘʨ ᴇʛʯ װʝʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʘʰʠʛʣʘʣʪʳʥ ʟʘʘʚʘʨʪ ʟʘʘʩʥʳ ʜʘʛʫʫ 

ʥʵʤʵʛʜװװʣʥʵ. 

ʅʊʕɹɼ-ʪʘʡ ʂɺ-ʌ-11.63-115 ʤʘʨʢʠʡʥ ʟʫʫʭʥʳ ʥװװʨʥʵʵʩ ʭʘʨʩʘʥ ʙʘʡʜʘʣ 

ʙʦʣʦʥ ʜʘʛʫʫ ʦʛʪʣʦʣʳʛ ʜʘʨʘʘʭ ʟʫʨʘʛʪ װʟװװʣʵʚ. 
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                              ʘ.                                                                   ʙ. 

ɿʫʨʘʛ IV.8. ʂɺ-ʌ-11.63-115 ʅʊʕɹɼ-ʪʘʡ ʟʫʫʭʥʳ ʥϾϾʨʥʵʵʩ ʭʘʨʩʘʥ ʙʘʡʜʘʣ (ʘ), ʜʘʛʫʫ ʦʛʪʣʦʣ (ʙ) 

ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʪʘʚʮʘʥʛʠʡʥ ʫʩʘʥ ʭᴇʨʛᴇʣʪʠʡʛ ʪʫʩʛʘʡ ʭʵʣʭʵʵʛʵʵʨ ʭʠʤʠʡʥ 

ʮʵʚʵʨʣʵʛʜʩʵʥ ʫʩʘʘʨ ʭʘʥʛʘʭ ʙʘ ʪװװʥʠʡ ʜʘʨʘʣʪ 0.3 ʄʇʘ (3 ʢʛʭ/ʩʤ2)-ʘʘʩ ʠʭʛװʡ, ʦʨʦʭ 

ʪʝʤʧʝʨʘʪʫʨ 20 ʦʉ ʭװʨʪʵʣ, ʛʘʨʘʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ 60 ʦʉ-ʵʵʩ ʠʭʛװʡ, 4.6 ʪ/ʮ 

ʟʘʨʮʫʫʣʘʣʪʪʘʡ ʙʘʡʥʘ.   

ʕʥʵ ʰʠʥʵ ʪʝʭʥʦʣʦʛʠʡʥ ʭʫʚʴʜ ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ ʙʘʛʘʪʘʡ, ʯʠʡʛʣʵʛ, 

 ʣʰ, ʰʘʪʘʭ ʭʘʷʛʜʣʳʛ ʭʘʨʴʮʘʥʛʫʡ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʪװʨʠʡʥ ʪװʥʩʣʵʛ ʠʭʪʵʡ ʪᴇʨᴇʣ ʙװ

(800 ï1000 ʦʉ) ʰʘʘʨʛʘ װװʩʛʵʭʛװʡʛʵʵʨ ʰʘʪʘʘʭ ʙʦʣʦʤʞʪʦʡ. 

ʊװװʥʯʣʵʥ ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʘʛʘʘʨʪ ʭʘʷʛʜʘʭ ʘʟʦʪʳʥ (NOʭ) ʙʦʣʦʥ ʭװʭʨʠʡʥ 

ʠʩʣʠʡʥ (SO2) ʭʵʤʞʵʵʛ ʠʭʵʵʭʵʥ ʙʫʫʨʫʫʣʘʭ ʪʝʭʥʦʣʦʛʠʡʥ ʜʘʚʫʫ ʪʘʣʪʘʡ ʪʫʣ ʙʘʡʛʘʣʴ 

ʦʨʯʥʳ ʭʫʚʴʜ ʵʵʣʪʵʡ ʙʘʡʥʘ. ᴆʤʥᴇ ʥʴ ʜʫʨʜʩʘʥʘʘʨ ʪװʣʰʥʠʡ ʰʘʪʘʣʪ ʙʫʶʫ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨ (850-900 ʦʉ)-ʪ ʷʚʘʛʜʘʞ ʙʘʡʛʘʘʛʘʘʩ 

ʪװʣʰʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʘʟʦʪ ʟᴇʚʭᴇʥ ʰʘʪʘʣʪʳʥ װʝʜ ʘʛʘʘʨ ʜʘʭʴ ʭװʯʠʣʪᴇʨᴇʛʯʪʵʡ 

ʠʩʵʣʜʵʞ, ʭʘʨʠʥ ʘʛʘʘʨʪ ʘʛʫʫʣʘʛʜʘʭ ʘʟʦʪ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʪ ʫʨʚʘʣʜ ʦʨʦʣʛװʡ ʫʪʘʘʥʳ 

ʭʠʡʪʵʡ ʭʘʷʛʜʜʘʛ ʫʯʠʨ ʘʟʦʪʳʥ ʠʩʵʣ ʤʘʰ ʙʘʛʘ, ʙʘʨʘʛ װװʩʵʭʛװʡ ʪʫʣ ʙʫʫʨʜʘʛ ʙʘʡʥʘ.  

ʍʘʨʠʥ ʭװʭʨʠʡʥ ʠʩʣʠʡʥ ʭʫʚʴʜ ʪװʣʰ ʜʵʭ ʘʛʫʫʣʘʤʞʘʘʩ ʭʘʤʘʘʨʜʘʛ ʪʫʣ ʭװʭʨʠʡʥ 

ʘʛʫʫʣʘʤʞ ᴇʥʜᴇʨʪʵʡ ʥװװʨʩʵʥʜ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʪ ʰʦʭʦʡʥ ʯʫʣʫʫ ʭʦʣʠʭ ʟʘʤʘʘʨ 

ʭװʭʨʠʡʥ ʠʩʣʠʡʥ װװʩʵʣʪʠʡʛ ʙʫʫʨʫʫʣʜʘʛ.  

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨʳʥ װװʩʛʵʭ ʜʘʨʘʣʪ (10000-14000)Ñ500 ʇʘ, 

ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ  ʩʘʣʭʠʣʫʫʨʳʥ ʜʘʨʘʣʪ 6000 ʇʘ-ʘʘʩ ʙʘʛʘʛװʡ ʙʘʡʥʘ.ʕʥʵ ʜʘʨʘʣʪ 

ʥʴ ʟʫʫʭʥʳ ʘʯʘʘʣʘʣ ʙʦʣʦʥ ʪװʣʰʥʠʡ ʰʠʥʞ ʯʘʥʘʨ ʟʵʨʵʛ ʭװʯʠʥ ʟװʡʣװװʜʵʵʩ ʭʘʤʘʘʨʯ 

ʙʘʡʜʘʛ. ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʘʘʨ ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʞ, ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ 
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ᴇʥʜʨʠʡʛ ʪʦʭʠʨʫʫʣʥʘ. ɻʵʚʯ ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʘʭʜʘʘ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ. 

ʋʛ ʪᴇʩʣʠʡʥ ʥʵʛ ʭʫʚʠʣʙʘʨ ʙʦʣʛʦʥ ʘʚʯ װʟʵʞ ʙʘʡʛʘʘ ʂɺ-ʌ-11.63-115 ʂʌʉ 

ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ װʥʜʩʵʥ ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ 3.18-ʨ ʭװʩʥʵʛʪʵʜ 

  .ʣʵʚװװʟװ

ʍϾʩʥʵʛʪ IV.18. ʕʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʂɺ-ʌ-11.63-115 ʂʌʉ ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ 

ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʊʘʡʣʙʘʨ: *-ʊʦʦʮʦʦʪ ʪϾʣʰʵʵʨ ʘʞʠʣʣʘʭ Ͼʝʠʡʥ ʟʫʫʭʥʳ ʜʫʣʘʘʥʳ ʯʘʜʘʣ ʙʘ ɸϽʂ. ɿʫʫʭʥʳ ʛʦʨʠʤʳʥ 

ʢʘʨʪ ʙʦʣʦʥ ʪʫʨʰʠʣʪ, ʟϾʛʰʨϾϾʣʵʣʪʵʵʨ (Qʨʥ=2500-3800 ʢʢʘʣ/ʢʛ) ʪʦʦʮʩʦʥ Ͼʨ ʜϾʥ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʪʦʨ ʪʘʣʳʥ ʜʫʣʘʘʥ ʰʠʥʛʵʵʣʪ ʙʦʣʦʥ ʭʠʡʥ ʭʫʨʜʳʛ ʭʷʥʘʭʘʜ 

ʭʷʣʙʘʨ ʫʯʨʘʘʩ ʟʫʫʭʥʳ ʘʯʘʘʣʣʳʛ ʭʫʨʜʘʥ ʪʦʭʠʨʫʫʣʞ ʙʦʣʜʦʛ. ɿʫʫʭʘʥʜ ᴇʛʯ ʙʫʡ ʥװװʨʩ, 

ʘʥʭʜʘʛʯ ʙʘ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ ʭʘʨʴʮʘʘʛ ʪʦʭʠʨʫʫʣʩʥʘʘʨ 

 ʣʵʣʪװװʟת ˉ
ʊʵʤʜʵʛ 

ʣʵʛʵʵ 

ʍʵʤʞʠʭ 

ʥʵʛʞ 

ɿʫʫʭʥʳ ʪᴇʨᴇʣ 

ʂɺ-ʌ-11.63-115 ʂʌʉ 

1 
*ɼʫʣʘʘʥʳ ʭʵʚʠʡʥ ʭװʯʠʥ ʯʘʜʘʣ 

Qʭʵʚ 
ʄɺʪ 

(ɻʢʘʣ/ʮ) 
11.63 (10) 

2 
ɼʫʣʘʘʥʳ ʘʯʘʘʣʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʭʷʟʛʘʘʨ, (ʭʵʚʠʡʥ ʘʯʘʘʣʣʳʥ) 
- % 60-100 

3 
ʊװʣʰʥʠʡ ʪʦʦʮʦʦʪ ʟʘʨʮʫʫʣʘʣʪ, ʢʛ/ʮ 

ʯʫʣʫʫʥ/ ʭװʨʵʥ ʥװװʨʩ 
- - 1507/2020 

4 
ʋʩʥʳ ʪʦʦʮʦʦʪ ʜʘʨʘʣʪ (ʠʣװװʜʵʣ) 

ʈʨʘʩʯ 
ʄʇʘ 

(ʢʛʩ/ʩʤ2) 
0.9 (9) 

5 
ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʩʥʳ ʘʞʣʳʥ ʜʘʨʘʣʪ 

ʈʨ 
ʄʇʘ 

(ʢʛʩ/ʩʤ2) 
0.43 (4.5) 

6 ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ʊmax Áʉ 115 

7 ɿʫʫʭʘʥʜ ʦʨʦʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ, ʙʘʛʘʛװʡ ʊmin Áʉ 70 

8 ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʭʵʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ Gʭʵʚ ʪ/ʮ 218 

9 ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ (Q=3012 ʢʢʘʣ/ʢʛ) ɺ ʪ/ʮ 3.7 

10 ʋʪʘʘʥʳ ʭʠʡ ʜʵʭ (a=1.4 װʝʜ),  NOx ʤʛ/ʤ3 <400 

11 ʋʪʘʘʥʳ ʭʠʡ ʜʵʭ (a=1.4 װʝʜ), ʤʛ/ʤ3 SOx ʤʛ/ʤ3 <700 

12 ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ (ʯʫʣʫʫʥ/ ʭװʨʵʥ ʥװװʨʩ) G ʥʤ3/ʮ 20600/22400 

13 
ʋʪʘʘʥʳ ʭʠʡʥ ʛʘʨʘʭ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ 

(ʯʫʣʫʫʥ/ ʭװʨʵʥ ʥװװʨʩ) 
Tʫʭ Áʉ 196/202 

14 

ɿʫʫʭʥʳ ʦʚʦʨ ʭʵʤʞʵʵ, 

ʫʨʪ 

ᴇʨʛᴇʥ 

ᴇʥʜᴇʨ 

 

L 

B 

ʅ 

 

ʤʤ 

ʤʤ 

ʤʤ 

 

7290 

4130 

~10400 

15 ɿʦʛʩʦʣʪ ʭʦʦʨʦʥʜʳʥ ʘʞʠʣʣʘʭ ʮʘʛ, ʙʘʛʘʛװʡ  ʮ 3000 

16 ʀʭ ʟʘʩʚʘʨ ʭʦʦʨʦʥʜʳʥ ʭʫʛʘʮʘʘ, ʙʘʛʘʛװʡ  ʞʠʣ 3 

17 
ɸʰʠʛʣʘʣʪʳʥ ʥʠʡʪ ʭʫʛʘʮʘʘ 

(ɾʠʣʜ ʜʫʥʜʞʘʘʨ Qʭʵʚ - 3000 ʮʘʛ.) 
 ʞʠʣ 15 

18 

ɿʫʫʭʥʳ ʜʫʣʘʘʣʛʳʥ ʪʫʩʛʘʘʨʣʘʭ ʛʘʜʘʨʛʫʫʥ 

ʪʝʤʧʝʨʘʪʫʨ, ʠʭʛװʡ (ʆʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ 25ʦʉ-

ʘʘʩ ʠʭʛװʡ װʝʠʡʥ) 

 Áʉ 55 

19 
ɿʫʫʭʥʳ ʙʦʭʠʨ ɸתʂ, ʙʘʛʘʛװʡ 

(ʯʫʣʫʫʥ/ ʭװʨʵʥ ʥװװʨʩ) 
ɖ % 84.4/84 

20 ʍʷʥʘʣʪʳʥ ʮʵʛ ʜʵʭ ʜʫʫ ʰʫʫʛʠʘʥʳ ʪװʚʰʠʥ, ʠʭʛװʡ Lɸ ʜɹɸ 80 
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ʪʝʤʧʝʨʘʪʫʨʳʛ ʪʦʭʠʨʦʤʞʪʦʡ ʭʵʤʞʵʵʥʜ ʪʦʭʠʨʫʫʣʞ ʙʦʣʥʦ. 

ɸʞʠʣʣʘʛʘʘʥʳ ʷʚʮ ʜʘʭʴ ʪװʣʰʥʠʡ ʯʘʥʘʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʦʣʦʥ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ, 

ʤᴇʥ ʪװʣʰʥʠʡ ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʪʝʤʧʝʨʘʪʫʨʪ ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ 

ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ. ʀʡʤ ʫʯʨʘʘʩ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʘʞʠʣʣʘʛʘʘʥʳ 

ʪʦʛʪʚʦʨʪʦʡ, ʞʠʛʜ ʥᴇʭʮᴇʣʜ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʙʘʡʥʛʘ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ ʙʘʡʜʘʛ. 

ɸʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ ʥʵʤʵʛʜʵʞ, ʜʘʚʭʘʨʛʳʥ ʵʩʵʨʛװװʮʵʣ 

ʠʭʩʵʭʵʜ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʘʛʘʩʘʭ ʙʘ ʘʛʘʘʨ ᴇʛᴇʭ ʭʦʦʣʦʡʥ ʰʠʙʝʨʠʡʥ ʦʥʛʦʡʣʪʳʥ 

ʭʵʤʞʵʵ ᴇᴇʨʯʣᴇʭʛװʡ ʙʘʡʚʘʣ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʥʵ. ɹʫʮʘʥ 

ʵʨʛʵʞ ʦʨʞ ʙʘʡʛʘʘ ʤʘʪʝʨʠʘʣʳʥ ʭʵʤʞʵʵ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʪ ʪʦʜʦʨʭʦʡ 

ʥᴇʣᴇᴇ װʟװװʣʜʵʛ.  

ʍϾʩʥʵʛʪ IV.19. ʂɺ-ʌ-11.63-115 ʂʌʉ ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʠʞ ʙϾʨʜʵʣ 

ˉ ʊʦʥʦʛʣʦʣʫʫʜʳʥ ʥʵʨ 
ɾʠʥ, 

ʢʛ 
ʪʦʦ 

 ʥ,ɻת

ʨʫʙʣʴ 

1 
ɿʫʫʭ, ᴇʨʣᴇʛ ʜʫʣʘʘʣʛʘ, ʭʘʘʣʪ, ʘʨʤʘʪʫʨ, ʰʘʪ, 

ʪʘʚʮʘʥʛʠʡʥ ʭʘʤʪ 

61497 

1 ʠʞ 

ʙװʨʜʵʣ 
 

2 

ʕʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʙװʭʠʡ ʛʘʣʳʥ ʭʦʪʦʣ (ʪʵʨ 

ʭʵʩʛʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛʠʡʥ ʭʦʦʣʦʡʥʫʫʜʳʥ 

ʭʘʤʛʘʘʣʘʣʪ, ʛʘʣʣʘʛʘʘʥʳ ʠʞ ʙװʨʵʥ ʭʵʨʵʛʩʣװװʜ, װʥʩ, 

ʪװʣʰʥʠʡ ʭʵʩʛװװʜʠʡʛ ʛʘʣʳʥ ʭʦʪʦʣʜ ʙʫʮʘʘʞ ʦʨʫʫʣʘʭ ʠʞ 

ʙװʨʵʥ ʭʵʨʵʛʩʣװװʜ, ʰʘʘʨʛʘ ʙʫʫʣʛʘʭ ʭʵʨʵʛʩʣװװʜ, ʪװʣʰ 

ʦʨʫʫʣʘʭ, ʘʛʘʘʨ ʦʨʫʫʣʘʭ ʭʵʩʵʛ, ʥʵʤʵʣʪ ʭʘʘʣʪ, 

ʘʨʤʘʪʫʨʫʫʜ ʛʵʭ ʤʵʪ ) 

1 ʠʞ 

ʙװʨʜʵʣ 
 

3 
ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ, ᴇʛᴇʣʪʠʡʛ ʪʦʭʠʨʫʫʣʘʭ 

ʭʵʨʵʛʩʣװװʜ 

1 ʠʞ 

ʙװʨʜʵʣ 
 

4 ʕʢʦʥʦʤʘʡʟʝʨ ʕʊ-344 1  

5 ʍʷʥʘʣʪ, ʫʜʠʨʜʣʘʛʳʥ ʭʵʨʵʛʩʣװװʜ, ʜʵʣʛʵʮ   

6 ɸʚʪʦʤʘʪʞʫʫʣʘʣʪʳʥ ʭʵʨʵʛʩʣװװʜ 
1 ʠʞ 

ʙװʨʜʵʣ 
 

7 

ɸʥʭʜʘʛʯ ʙʘ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ, ɺɼʅ-8.5ʍ-

3000-1 

N=75 ʢɺʪ 

1+1  

8 ʋʪʘʘ ʩʦʨʦʛʯ, ɼʅ-15ʭ1000, N=75 ʢɺʪ 1  

  ʥʩ ʙʘʨʠʛʯ ɹʎ-2ʭ7(5+3) 1ת 9

10 ɹʫʩʘʜ ʭʵʨʵʛʩʣװװʜ   

 ʊʘʪʚʘʨ ʦʨʩʦʥ ʥʠʡʪ װʥʵ  2700000 

ɸʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵʥʠʡ ʭʷʥʘʣʪʘʜ ʥʠʡʪ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʦʣʦʥ 

ʘʥʭʜʘʛʯ ʙʘ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʦʨʥʦ. ʅʠʡʪ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʥʠʡ ʟʦʨʠʣʪʦʪ 

ʫʪʛʘ ʥʴ ʘʛʘʘʨʳʥ ʦʥʦʣʳʥ ʭʵʤʞʵʵʥʠʡ ʜʦʦʜ ʭʷʟʛʘʘʨ (ʥװװʨʩʥʠʡ ʪᴇʨᴇʣ ʙʦʣʦʥ ʙʦʜʠʪ 

ʪװʣʰʥʠʡ ʭʵʤʞʵʵʛʵʵʨ ʪʦʜʦʨʭʦʡʣʩʦʥ) ʙʦʣʦʥ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛʵʵʨ 

(ʥװװʨʩʥʠʡ ʪᴇʨᴇʣ ʙʦʣʦʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʟʫʫʭʥʳ ʘʯʘʘʣʘʣ ʥᴇʣᴇᴇʣʥᴇ) 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ.  

ɸʯʘʘʣʘʣ ʙʘʛʘ ʙʘʡʭʘʜ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʠʭ ʙʘʡʥʘ. 80%-100% 

ʘʯʘʘʣʘʣʪʘʡ ʙʘʡʭʘʜ ʠʣװװʜʵʣ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ ʫʪʛʘʜ ʙʘʡʣʛʘʭ 

ʭʵʨʵʛʪʵʡ. 

ɸʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʘʨʴʮʘʘʛ ʤᴇʥ ʘʜʠʣ ʟʫʫʭʥʳ ʘʯʘʘʣʘʣ ʙʦʣʦʥ 

ʭʘʷʛʜʘʞ ʙʫʡ ʘʟʦʪʳʥ ʜʘʚʭʘʨ ʠʩʵʣ (Nʆʭ)-ʠʡʥ ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʪʦʭʠʨʫʫʣʥʘ. 
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ʍʵʚʠʡʥ ʘʯʘʘʣʣʳʥ װʝʜ ʭʘʨʴʮʘʘ ʥʴ 50/50, ʙʘʛʘ ʘʯʘʘʣʣʳʥ װʝʜ ʭʘʨʴʮʘʘ 80/20 ʙʘʡʥʘ. 

ʕʥʵ ʫʪʛʘ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʛʘʨʘʭ ʭʵʩʵʛ ʜʵʭ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʭʵʤʞʵʵ ʙʦʣʦʥ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʘʘʩ ʭʘʤʘʘʨʘʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʦʣʥʦ.  

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʛʘʨʯ ʙʘʡʛʘʘ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʭʵʤʞʵʵ 

ʠʭʩʵʭ װʝʜ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʜʵʛ ʙʦʣ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ 

ʙʘʛʘʩʜʘʛ. ɸʥʭʜʘʛʯ ʘʛʘʘʨ ʥʴ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʛʠʡʥ ʘʛʘʘʨ ʙʦʣʦʥ ʤʘʪʝʨʠʘʣ 

ʪʵʞʵʵʭ ʘʛʘʘʨʪ ʭʫʚʘʘʛʜʜʘʛ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʛʠʡʥ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʭʘʤʛʠʡʥ 

ʙʘʛʘ ʙʫʮʣʘʣʪʳʛ ʭʘʥʛʘʭ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʙʘʡʭ ʸʩʪʦʡ. ʍʦʸʨʜʦʛʯ ʘʛʘʘʨ ʥʴ 

ʟʫʫʭʥʳ ʘʨʳʥ ʙʘ ʥװװʨʥʠʡ ʭʵʩʵʛʪ ʙʦʣʦʥ ʟʫʫʭʥʳ ʭʦʸʨ ʪʘʣʜ ʭʫʚʘʘʛʜʘʥ ᴇʛᴇʛʜᴇʥᴇ. 

ɻʘʣʳʥ ʭʦʪʦʣ ʜʘʭʴ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʭʵʤʞʵʵ ʥʴ ʝʨᴇʥʭʠʡʜᴇᴇ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ 

ʭʵʤʞʵʵʛʵʵʨ ʪʦʭʠʨʫʫʣʘʛʜʘʥʘ. 

4.6.2. ᴆʨʛᴇʪʛᴇʭ ʭʫʚʠʣʙʘʨ 2. ɹʅʍɸʋ-ʜ װʡʣʜʚʵʨʣʵʩʵʥ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭ 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʳʛ ʍʷʪʘʜ ʫʣʩʳʥ ʭʦʣʙʦʛʜʦʭ 

ʷʘʤ ʙʦʣʦʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪ  ʙʘ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ 

ʭʷʥʘʣʪʳʥ ʜװʨʤʠʡʥ ʟʘʘʣʪʳʥ ʜʘʛʫʫ ʟʦʭʠʦʥ ʙװʪʵʵʩʵʥ ʙʘʡʥʘ. SHX-10.5-1.25/130/70-

H ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ɻʘʣʳʥ ʭʦʪʦʣ ʙʦʩʦʦ ʙʘʡʨʣʘʣʪʘʡ ʬ51ʭ3 ʭʵʤʞʵʵʪʵʡ, ʪʵʥʭʣʵʛ 

ʭʦʦʨʦʥʜʳʥ ʟʘʡ ʥʴ 120 ʤʤ-ʠʡʥ 100 ʰʠʨʭʵʛ ʭʦʦʣʦʡʛʦʦʨ ʵʢʨʘʥʯʣʘʛʜʩʘʥ ʙᴇʛᴇᴇʜ ʪʫʩ 

ʪʫʩ 300 ʤʤ ʭ1200 ʤʤ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʥ ʪʘʣʙʘʡʪʘʡ 30Á ʭʵʚʛʠʡ 2 ʰʠʨʭʵʛ 

ʭʦʦʣʦʡʛʦʦʨ ʭװʥʜʠʡʥ ʭװʯʥʠʡ װʡʣʯʣʵʣʵʵʨ ʜʫʪʫʫ ʰʘʪʩʘʥ ʪװʣʰ ʷʣʛʘʭ 1 ʮʠʢʣʦʥʪʦʡ 

ʭʦʣʙʦʛʜʦʥʦ.  

ɻʘʣʳʥ ʭʦʪʣʦʦʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡ ʪװװʥʪʵʡ ʭʦʣʙʦʛʜʩʦʥ ʜʫʥʜʳʥ ʮʠʢʣʦʥʜ ʦʨʞ, 

ʫʪʘʘʥʳ ʭʠʡʥʵʵʩ ʭʘʣʫʫʥ װʥʩ, ʜʫʪʫʫ ʰʘʪʩʘʥ ʪװʣʰʥʠʡ ʭʵʩʛװװʜ ʷʣʛʘʨʘʥ ʛʘʣʳʥ ʭʦʪʦʣʜ 

ʙʫʮʘʞ ʦʨʦʭ ʙᴇʛᴇᴇʜ ʭʠʡ ʥʴ ʭʠʡʥ ʭᴇʥʜʠʡʥ ʭʵʩʵʛʪ ʜʵʵʜ ʜʦʦʜ ʪʦʛʦʦʛ ʭʦʣʙʦʩʦʥ 

ʵʨʛʵʣʪʠʡʥ 384 ʰʠʨʭʵʛ ʭʦʦʣʦʡ ʙװʭʠʡ ʢʦʥʚʝʢʮʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛʘʘʨ ʜʘʡʨʘʥ 

ʮʘʘʰ ʭʠʡʥ ʙʫʫʭ ʙʦʩʦʦ ʭᴇʥʜʠʡʜ ʙʘʡʨʣʘʭ ʫʩʥʳ ʵʢʦʥʦʤʘʡʟʝʨʠʡʛ ʜʘʡʨʯ ʜʫʣʘʘʥʘʘ 

ᴇʛʯ ʫʩʳʛ ʭʘʣʘʘʛʘʘʜ ʛʘʨʯ װʥʩ ʙʘʨʠʛʯʠʜ ʰװװʛʜʵʥ ʜʵʛʜʵʤʭʠʡ װʥʩʥʵʵʩ ʮʵʚʵʨʣʵʛʜʵʵʜ 

ʫʪʘʘ ʩʦʨʦʛʯʦʦʨ ʩʦʨʦʛʜʦʥ ʷʥʜʘʥʛʘʘʨ ʘʪʤʦʩʬʝʨʪ ʭʘʷʛʜʘʥʘ.  

ʋʩʥʳ ʵʢʦʥʦʤʘʡʟʝʨ ʥʴ 2 װʝʪʵʡ ʙᴇʛᴇᴇʜ װʝ ʪʫʩ ʙװʨ ʠʨʤʵʛʞװװʣʩʵʥ 1900 ʤʤ 

ʫʨʪʪʘʡ, 60 ʤʤ ʜʠʘʤʝʪʨʪʵʡ 48, ʥʠʡʪ 96 ʭʦʦʣʦʡʥʦʦʩ ʙװʨʜʵʥʵ. ʀʨʤʵʛʞװװʣʩʵʥ 

ʭʦʦʣʦʡʛ 75 ʤʤ-ʠʡʥ ʨʘʜʠʫʩʪʘʡʛʘʘʨ ʤʘʪʩʘʥ ʬ63.5ʭ3.5 ʭʦʦʣʦʡʛʦʦʨ ʭʦʣʙʦʞ ᴇʛʥᴇ. 

ʊװװʥʠʡʛ ʪʝʭʥʠʢʠʡʥ ʘʶʫʣʛװʡʥ ʜװʨʤʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʫʡʮ ʙʘʡʭʘʘʨ 3.55 ʄʇʘ 

ʜʘʨʘʣʪʘʘʨ ʰʘʭʘʞ ʰʘʣʛʘʩʘʥ ʙʘʡʥʘ.  

SHX-10.5-1.25/130/70-H ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʨ ʘʛʘʘʨ װʣʵʵʞ 

ʦʨʫʫʣʘʭ 154 ʰʠʨʭʵʛ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨ (ʩʦʧʣʦ) ʙװʭʠʡ 5118.2 ʤʤ2 ʜʫʛʫʡ ʭʵʣʙʵʨʠʡʥ 

ʰʘʪʘʣʪʳʥ ʪʘʚʮʘʥ ʙʘʡʨʣʘʥʘ. ɸʛʘʘʨ ʭʫʚʘʘʨʠʣʫʫʨʳʥ װʣʵʵʭ ʥװʭʥʠʡ ʪʵʥʭʣʵʛʵʵʩ ʜʵʵʰ 

300-450 ʤʤ ʟʘʡʛ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʘʘʨ ʜװװʨʛʵʩʵʥ ʙʘʡʥʘ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʨʦʦʩ 

ʥʴ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʛ װʣʵʵʭ ʩʘʣʭʠʣʫʫʨʘʘʨ װʣʵʵʭʵʜ ᴇʥʜᴇʨ ʜʘʨʘʣʪʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ 

ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʛ ʭᴇᴇʨʯ ʙʫʫʭ ʙʫʶʫ ʙʫʮʣʘʭ ʭᴇʜᴇʣʛᴇᴇʥʜ ʦʨʫʫʣʥʘ. 

ɿʫʫʭʥʳ ʥװװʨʩ ʪʵʞʵʵʛװװʨ ʥʴ 203 ʤʤ ʜʠʘʤʝʪʨʪʵʡ, 1956 ʤʤ ʫʨʪ, ʮʘʭʠʣʛʘʘʥ 

ʭᴇʜᴇʣʛװװʨʠʡʥ ʯʘʜʘʣ 3 ʢɺʪ ʙᴇʛᴇᴇʜ ʠʥʚʝʢʪʦʨʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʭᴇʜᴇʣʛװװʨʠʡʥ 
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ʜʘʚʪʘʤʞʠʡʛ ᴇᴇʨʯʣᴇʥ ʰʥʝʢʠʡʥ ʭʫʨʜʳʛ ʠʭʵʩʛʵʞ, ʙʘʛʘʩʛʘʥ ʛʘʣʳʥ ʭʦʪʦʣʜ ᴇʛᴇʭ 

ʥװװʨʩʥʠʡ ᴇʛᴇʣʪʠʡʛ 0-4.5 ʪ/ʮ ʭʷʟʛʘʘʨʪ ʪʦʭʠʨʫʫʣʥʘ.  

ɿʫʫʭʥʳ ᴇʨʣᴇʛ ʜʫʣʘʘʣʛʘ ʥʴ 500 ʤʤ ʟʫʟʘʘʥ ʙᴇʛᴇᴇʜ װװʥʠʡ 230 ʤʤ ʥʴ ʛʘʣʜ 

ʪʵʩʚʵʨʪʵʡ ʪʦʦʩʛʦʥ ᴇʨʣᴇʛ, 270 ʤʤ ʥʴ ʫʣʘʘʥ ʪʦʦʩʛʦ ʙᴇʛᴇᴇʜ ʟʘʚʩʘʨ ʥʴ ʜʫʣʘʘʥ 

ʪʫʩʛʘʘʨʣʘʭ ʤʘʪʝʨʠʘʣ ʭʠʡʩʵʥ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ IV.9. SHX-10.5-1.25/130/70 ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʜʘʛʫʫ ʙʘ ʭЊʥʜʣЊʥ ʦʛʪʣʦʣ 

SHX ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʙʫʥʢʝʨʵʵʩ ʥװװʨʩ ʪʵʞʵʵʛװװʨʠʡʥ ʤʦʛʦʡ 

ʘʨʘʘʛʘʘʨ ʭʘʤʘʛʜʘʥ ʟʫʫʭʥʳ ʥװװʨʵʥ ʪʘʣʘʘʩ ʛʘʣʳʥ ʭʦʪʦʣʜ ʦʨʞ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩ 

ʷʚʘʛʜʘʞ ʷʣʛʘʨʩʘʥ ʜʫʣʘʘʥ ʥʴ ʥʵʤʵʣʪ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʜ ʰʠʣʞʠʥʵ. ʋʩ ʭʘʣʘʘʭ 

ʟʫʫʭʥʳ ʘʞʣʳʥ ʙʠʝ ʫʩ ʥʴ ʵʨʛʵʣʪʠʡʥ ʫʩʥʳ ʥʘʩʦʩʦʦʨ ʰʘʭʘʛʜʘʥ ʟʫʫʭʥʳ ʭʘʣʘʘʭ 

ʛʘʜʘʨʛʫʫʛʘʘʨ ʜʘʤʞʠʛʜʘʥ ʭʘʣʘʘʜ ʪʦʛʦʦʥʦʦʩ ʛʘʨʯ ʭʵʨʵʛʣʵʛʯʠʜ ʦʯʥʦ.  

 ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʙʦʣʦʥ ʜʫʥʜʳʥ ʮʠʢʣʦʥʳ ʭʦʦʨʦʥʜʦʭ ʥʷʛʪʨʫʫʣʘʛ, 

ʪʵʣʵʣʪʠʡʛ ʭʘʥʛʘʭ, ʪװװʥʜ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʭʠʡʭʵʜ ʪʦʭʠʨʦʤʞʪʦʡ ʥᴇʭʮᴇʣʠʡʛ 

ʙװʨʜװװʣʵʭʠʡʥ ʪʫʣʜ ʮʠʢʣʦʥʳ ʦʨʦʡ ʜʵʵʨ ʥʵʚʪʨʵʣʪ ʙʘʛʘʪʘʡ ʥʵʵʣʭʠʡ ʭʠʡʜʵʛ. ɿʫʫʭʳʛ 

ʷʚʫʫʣʘʭʳʥ ᴇʤʥᴇ ʪʫʩ ʥʵʵʣʭʠʡʥ ʙʠʪװװʤʞʣʵʣ ʩʘʡʥ ʵʩʵʭʠʡʛ ʩʘʡʪʘʨ ʰʘʣʛʘʭ ʸʩʪʦʡ. 

ʎʠʢʣʦʥ ʙװʨ ʥʵʛ װʥʩʥʠʡ ʙʫʥʢʝʨ ʙʦʣʦʥ J ʭʘʚʭʣʘʛʪʘʡ ʙᴇʛᴇᴇʜ ʙʫʥʢʝʨʠʡʛ ʛʘʥ 

ʭʫʫʜʩʘʘʨ, J ʭʘʚʭʣʘʛʳʛ ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ ʛʘʥʛʘʘʨ ʭʠʡʜʵʛ. J ʭʘʚʭʣʘʛ ʥʴ 

ʟʘʨʮʫʫʣʘʣʪ ʠʭʪʵʡ, ʘʛʘʘʨʳʥ ʭʵʤʞʵʵ ʙʘʛʘʪʘʡ ᴇᴇʨʠʡʛᴇᴇ ʙʘʣʘʥʩʘʣʜʘʛ װʥʩ ʙʫʮʘʘʭ 

ʭʘʚʭʣʘʛ ʶʤ.  
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ʍϾʩʥʵʛʪ IV.20. SHX-10.5-1.25/130/70-H ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪװװʟת ʣʵʣʪʠʡʥ ʥʵʨ ʍʵʤʞʠʭ ʥʵʛʞװװʟת ˉ

1 ɼʫʣʘʘʥʳ ʪʦʦʮʦʦʪ ʘʯʘʘʣʘʣ ʄɺʪ (ɻʢʘʣ/ʮ) 10.5 (9) 

2 ʊʦʛʦʦʥʳ ʘʞʣʳʥ ʜʘʨʘʣʪ ʄʇʘ 1.25 

3 ɻʠʜʨʦʩʪʘʪʠʢ ʰʘʣʛʫʫʨʳʥ  ʜʘʨʘʣʪ ʄʇʘ 1.65 

4 ᴆʛᴇʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ᴈ 130 

5 ɹʫʮʘʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ᴈ 70 

6 ʋʩʥʳ ʟʘʨʮʫʫʣʘʣʪ ʪ/ʮ 99 

7 ʋʪʘʘʥʳ ʭʠʡʥ  ʪʝʤʧʝʨʘʪʫʨ ᴈ 145 

8 ɼʫʣʘʘʥʳ ɸתʂ % 84.05 

9 ɻʘʣʳʥ ʭʦʪʣʳʥ ʩʠʡʨʵʛʞʠʣʪ ʢʇʘ 0.05 

10 ʅװװʨʩʥʠʡ ʪᴇʨᴇʣ - ʍװʨʵʥ 

11 ɼʫʣʘʘʥ ʛʘʨʛʘʭ ʜʦʦʜ ʯʘʜʚʘʨ ʢɼʞ/ʢʛ 
(ʢʢʘʣ/ʢʛ) 

16748 
(4000) 

12 ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʢʛ/ʮ 2678.6 

13 ɻʘʣʳʥ ʭʦʪʣʳʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʤ2 110.6 

14 ʂʦʥʚʝʢʪʠʚ ʭʵʩʛʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʤ2 347.6 

15 ʕʢʦʥʦʤʘʡʟʝʨʠʡʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʤ2 283.2 

16 ɼʵʵʜ ʙʘʨʘʙʘʥʳ ʪʵʥʭʣʵʛʠʡʥ ʪװʚʰʠʥ ʤʤ 13400 

17 ɼʦʦʜ ʙʘʨʘʙʘʥʳ ʪʵʥʭʣʵʛʠʡʥ ʪװʚʰʠʥ ʤʤ 7700 

18 ɿʫʫʭʥʳ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛʠʡʥ ʪװʚʰʠʥ ʤʤ 14900 

19 ɿʫʫʭʥʳ ᴇʨʛᴇʥ ʤʤ 4514 

20 ɿʫʫʭʥʳ ʛװʥ ʤʤ 6875 

21 ʉʫʫʨʠʡʥ ʪװʚʰʠʥ ʤʤ 0 

 

ʍϾʩʥʵʛʪ IV.21. SHX-10.5-1.25/130/70-H ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʥ ʪʦʜʦʨʭʦʡʣʦʣʪ 

ˉ ʅʕʈ ɿװʡʣ 
ʍʵʤʞʠʭ 
ʥʵʛʞ 

ʍʵʤʞʵʵ 

1 

 ʣʵʵʭ ʩʘʣʭʠʣʫʫʨת

ʊᴇʨᴇʣ - M-DF-1201, 9-26ˉ7.1D 

ɸʛʘʘʨʳʥ 

ʟʘʨʮʫʫʣʘʣʪ 
ʤ3/ʮ 12292 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʇʘ 11776 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 2900 

ʍᴇʜᴇʣʛװװʨ 

ʊᴇʨᴇʣ  Y280M-2 

ʍװʯʠʥ ʯʘʜʘʣ ʢɺʪ 90 

ʍװʯʜʵʣ ɺ 380 

ɼʘʚʪʘʤʞ ɻʮ 50 

2 

ʍʦʸʨʜʦʛʯ 
ʘʛʘʘʨʳʥ  
ʩʘʣʭʠʣʫʫʨ 

ʊᴇʨᴇʣ - M-DF-1202, 9-19ˉ9D 

ɸʛʘʘʨʳʥ 

ʟʘʨʮʫʫʣʘʣʪ 
ʤ3/ʮ 4695-7511 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʇʘ 4597-4551 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1450 

ʍᴇʜᴇʣʛװװʨ 

ʊᴇʨᴇʣ  Y160L-4 

ʍװʯʠʥ ʯʘʜʘʣ ʢɺʪ 15 

ʍװʯʜʵʣ ɺ 380 

ɼʘʚʪʘʤʞ ɻʮ 50 

3 

ʋʪʘʘ cʦʨʦʛʯ ʊᴇʨᴇʣ - M-DF-1203, Y9-38ˉ11.2D 

ɸʛʘʘʨʳʥ 

ʟʘʨʮʫʫʣʘʣʪ 
ʤ3/ʮ 36190-48254 

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʇʘ 4462-4658 

ʍʫʨʜ ʵʨʛ/ʤʠʥ 1450 



95 
 

ʍᴇʜᴇʣʛװװʨ ʊᴇʨᴇʣ  Y315S-4 

ʍװʯʠʥ ʯʘʜʘʣ ʢɺʪ 110 

ʍװʯʜʵʣ ɺ 380 

ɼʘʚʪʘʤʞ ɻʮ 50 

4 

ʅװװʨʩ ʪʵʞʵʵʛװװʨ ʈʝʜʫʢʪʦʨʳʥ ʤʘʨʢ  - ZQ350-25-III-Z 

ʍᴇʜᴇʣʛװװʨʠʡʥ 

ʤʘʨʢ 
- YTT100L2-4B 

 

ɹʫʮʘʘʭ ʭʘʚʭʣʘʛ ʥʴ ʤʘʪʝʨʠʘʣʳʛ ʟʫʫʭʥʳ ʘʨʳʥ ʭʘʥʘʘʨ ᴇʛʥᴇ. ɸʛʘʘʨʳʥ 

ʪʦʭʠʨʫʫʣʘʭ ʭʘʚʭʣʘʛ ʜʘʨʘʣʪʳʥ ʭʵʤʞװװʨʵʵʨ ʪʦʥʦʛʣʦʛʜʩʦʥ. ɿʫʫʭ ʟʦʛʩʦʭʦʜ װʥʩʠʡʛ 

ʌ108ʭ5 ʤʤ ʭʦʦʣʦʡʛʦʦʨ ʟʘʡʣʫʫʣʜʘʛ. ʊʘʚʮʘʥʛʠʡʥ ʜʦʦʨ װʥʩ ʟʘʡʣʫʫʣʘʭ ʰʫʛʘʤ 

ʙʘʡʨʣʫʫʣʥʘ.  

ɸʞʠʣʣʘʛʘʘʥʳ װʝʜ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣ ʥʴ 800-950 ʦʉ-ʠʡʥ ʭʘʣʫʫʥ ʙʘʡʭ 

ʙᴇʛᴇᴇʜ װװʥ ʜʵʵʨ 8-15 ʤʤ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʥװװʨʩ ʫʥʘʞ, ʙװʨʵʥ ʰʘʪʥʘ. ɿʫʫʭʘʥʜ ʪװʣʵʭ 

ʥװװʨʩʥʠʡ ʰʠʨʭʵʛʞʠʣʪ, ʯʠʡʛʣʵʛʠʡʥ ʭʵʤʞʵʵʛ ʟʦʭʠʭ ʭʵʤʞʵʵʥʜ ʙʘʡʣʛʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ ʛʦʨʠʤʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʘʛװʡ ʥװװʨʩ ʪװʣʵʭ װʝʜ ʛʦʨʠʤ 

ʘʣʜʘʛʜʘʞ ʫʣʤʘʘʨ ʘʯʘʘʣʘʣ ʘʚʘʣʪ ʙʫʫʨʘʭ, ʛʘʣʳʥ ʭʦʪʦʣ ʜʘʭʴ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣ 

ʭʘʡʨʘʛʞʠʭ (ʰʘʘʨʛʘʜʘʣʪ) װʟʵʛʜʵʣ ʙʠʡ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ʟʫʫʭ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʛװʡ 

ʙʦʣʥʦ. ɻʘʣʳʥ ʭʦʪʣʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 1000 ʦʉ-ʵʵʩ ʜʵʵʰ ʛʘʨʛʘʞ ʙʦʣʦʭʛװʡ ʙʘ 

ʭʵʪʵʨʩʵʥ װʝʜ ʰʘʘʨʛʘʜʘʭ ʙʦʣʦʥ ʪʝʤʧʝʨʘʪʫʨ ʤʵʜʨʵʛʯ ʰʘʪʘʭ ʘʶʫʣʪʘʡ. ʀʡʤʜ ʛʘʣʳʥ 

ʭʦʪʦʣʜ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞװװʨʠʡʥ ʘʥʭʜʘʛʯ ʙʫʶʫ ʪʝʨʤʦʧʘʨʳʛ ʭʘʤʛʘʘʣʘʭ ʛʵʨ 

ʜʦʪʦʨ ʙʘʡʨʣʫʫʣʥʘ.  

ɿʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʥ ʪװʚʰʠʥʛ ʙʘʡʥʛʘ ʭʷʥʘʞ 

ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡʛ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣ ʜʫʥʜ ʙʘʡʨʣʘʩʘʥ ʜʘʨʘʣʪ ʭʵʤʞʠʛʯʵʵʨ 

ʭʷʥʘʭ ʙʘ ʭʵʪʵʨʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʠʥʝʨʪʠʡʥ ʤʘʪʝʨʠʘʣʳʛ ʙʫʫʣʛʘʥʘ.  

ɸʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʟʫʫʭʥʳ ʘʯʘʘʣʣʳʛ ʥʵʤʵʛʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʩʘʥ װʝʜ 

ʥװװʨʩʥʠʡ ᴇʛᴇʣʪʠʡʛ ʥʵʤʞ, ʘʯʘʘʣʣʳʛ ʙʫʫʨʫʫʣʘʭʘʜ ʥװװʨʩʥʠʡ ᴇʛᴇʣʪʠʡʛ ʙʫʫʨʫʫʣʥʘ.  

ɸʥʭʜʘʛʯ ʘʛʘʘʨ ʥʴ ʟʫʫʭʘʥʜ ᴇʛʯ ʙʘʡʛʘʘ ʥʠʡʪ ʘʛʘʘʨʳʥ 60-80 % ʙʘʡʭ ʙʘ ʪװװʥʠʡʛ 

ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʦʡʣʪʫʫʨʘʘʨ ʪʦʭʠʨʫʫʣʥʘ. ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʥʵʛ ʭʵʩʵʛ ʘʛʘʘʨ 

ʭʫʚʘʘʨʠʣʘʭ ʫʣʘʥʜ,  ʥᴇʛᴇᴇ ʭʵʩʵʛ ʥʴ ʟʫʫʭʘʥʜ ᴇʛʯ ʙʘʡʛʘʘ ʪװʣʰʪʵʡ ʭʘʤʪ ʛʘʣʳʥ ʭʦʪʦʣʜ 

ʦʨʥʦ. ʀʭ ʙʠʝ ʥʴ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ ʫʣʥʳ ʜʵʵʨ ʙʘʡʨʣʘʥʘ. ʐʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ 

ʭʦʦʣʦʡʥ ʜʠʘʤʝʪʨ ʥʴ 150 ʤʤ ʙʘʡʥʘ.  

ɿʫʫʭʥʳ ʛʘʣʣʘʛʘʘʥʳ װʝʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ᴇʥʜᴇʨ 400-500 ʤʤ, ʰʘʘʨʛʳʥ 

ʭʵʩʛʠʡʥ ʜʠʘʤʝʪʨ 3 ʤʤ-ʵʵʩ ʙʘʛʘ, ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ 10-15 %- ʘʘʩ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ 

ʥװװʨʩ ʘʛʫʫʣʜʘʛ.  

ʍװʡʪʵʥ ʛʘʣʣʘʛʘʘʥʳ װʝʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʛ ʘʘʞʤʘʘʨ 300-400 ʦʉ ʪʝʤʧʝʨʘʪʫʨ 

ʭװʨʪʵʣ ʭʘʣʘʘʩʥʳ ʜʘʨʘʘ ʥװװʨʩʥʠʡ ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩ ʷʣʛʘʨʯ ʰʘʪʩʘʥʘʘʨ ʜʘʚʭʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨ ʭʫʨʜʘʥ ʥʵʤʵʛʜʵʞ 450-550 ʦʉ ʭװʨʥʵ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

ʪװʣʰʥʠʡ ᴇʛᴇʣʪᴇᴇʨ ᴇᴇʨʯʠʣʞ ʪʦʭʠʨʫʫʣʞ ʙʦʣʥʦ.  

ɻʘʣʣʘʛʘʘʥʜ ʭװʨʵʥ ʥװװʨʩ ʘʰʠʛʣʘʥʘ. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ 650-700 
ʦʉ ʭװʨʵʭʵʜ װʥʜʩʵʥ ʪװʣʰʠʥʜ ʰʠʣʞװװʣʥʵ. ɻʘʣʣʘʛʘʘʥʳ װʝʜ ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʛ ʪʘʩʨʘʣʪʛװʡ ʭʷʥʘʭ ʙᴇʛᴇᴇʜ 950 ʦʉ-ʘʘʩ ʭʵʪʨװװʣʵʭʛװʡ ʙʘʡʭ ʸʩʪʦʡ. 

ɿʫʫʭʳʛ ʭװʡʪʥʵʵʩ ʛʘʣʣʘʭ ʭʫʛʘʮʘʘ ʛʫʨʚʘʥ ʮʘʛ ʦʨʯʠʤ װʨʛʵʣʞʠʣʜʵʛ.   
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ɿʫʫʭʥʳ ʛʘʣʣʘʞ ʪװʣʰ ᴇʛᴇʣʪ ʭʵʚʠʡʥ ʙʦʣʩʥʳ ʜʘʨʘʘ ʟʫʫʭʥʳ ʤʘʰʠʥʯ ʩװʣʞʵʵʥʠʡ 

ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣʜ ʪʦʭʠʨʫʫʣʘʥ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʛ ʫʜʠʨʜʘʥ ʷʚʫʫʣʥʘ. ʀʥʛʵʭʜʵʵ 

ʟʫʫʭʳʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʛʦʨʠʤʦʦʨ ʘʞʠʣʣʫʫʣʘʭ ʸʩʪʦʡ. ɿʫʫʭʥʳ 

ʘʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʘʞʣʳʥ ᴇʥʜᴇʨ 1.5 ʤ ʦʨʯʠʤ ʙʘʡʥʘ         

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʥʷʛʪ ʭᴇʜᴇʣʛᴇᴇʥʛװʡ ʙʦʣʦʥ ʰʘʪʘʣʪʳʥ ʭʦʨʛʳʥ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʭʦʸʨ ʪʝʨʤʦʧʘʨʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʰʫʫʜ ʭʵʤʞʠʞ, ʭʷʥʘʭ 

ʙᴇʛᴇᴇʜ װװʥʜ ʭʫʨʜ ʠʭʪʵʡ ʪʦʦʥ (ʜʠʞʠʪʘʣ) ʪʝʨʤʦʤʝʪʨʠʡʛ ʘʰʠʛʣʘʭ ʥʴ ʠʣװװ 

ʪʦʭʠʨʦʤʞʪʦʡ. ʐʘʪʘʣʪʳʥ ʭʦʨʛʳʥ ʘʞʣʳʥ ʪʝʤʧʝʨʘʪʫʨ ʦʡʨʦʣʮʦʦʛʦʦʨ 850 ʦʉ-980 ʦʉ 

ʙʘʡʜʘʛ. ʐʘʪʘʣʪʘʘʩ װװʩʵʥ ʠʭ ʭʵʤʞʵʵʥʠʡ ʫʪʘʘʥʳ ʭʠʡ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʤʘʪʝʨʠʘʣ, 

ʪװװʥʜ ʰʠʥʛʵʩʵʥ ʜʫʣʘʘʥʳʛ ʘʚʯ ʛʘʨʜʘʛ. ʀʥʛʵʩʥʵʵʨ ʛʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ ʞʠʛʜʵʨʥʵ. 

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 900 ʦʉ ʦʨʯʠʤ ʙʘʡʥʘ. 

ʐʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʛ ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ 

ʩʘʣʭʠʣʫʫʨʘʘʨ ᴇʛʥᴇ. ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ ʘʛʘʘʨʳʛ ʥʵʛʵʥ ʭʵʚʠʡʥ ʜʘʨʘʣʪʪʘʡ 

ᴇʛᴇʭ ʙᴇʛᴇᴇʜ ʟʘʨʮʫʫʣʘʣʪʳʛ ʩʦʡʣʪʫʫʨʘʘʨ ʪʦʭʠʨʫʫʣʥʘ. ɸʥʭʜʘʛʯ ʘʛʘʘʨ ʭʫʚʘʘʨʠʣʘʭ 

ʫʣʘʘʨ ʜʘʤʞʠʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘ װװʩʛʵʭʵʜ ʪװװʥʠʡ ʭʫʚʘʘʨʠʣʘʣʪ ʙʦʣʦʥ ʜʘʨʘʣʪ 

ʞʠʛʜʵʨʥʵ.  

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʛ ʛʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ ʵʟʣʵʭװװʥʜ 

ᴇʛᴇʭ ʙᴇʛᴇᴇʜ ʪװʣʰ ʘʛʘʘʨʳʥ ʭʦʣʠʣʪʳʛ ʩʘʡʞʨʫʫʣʞ ʰʘʪʘʣʪʳʛ ʵʨʯʠʤʞװװʣʵʥ 

ʜʵʛʜʵʤʭʠʡ װʥʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ ʙʫʫʨʫʫʣʥʘ. 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʩʘʣʭʠʣʫʫʨʳʥ ʩʦʡʣʪʫʫʨʘʘʨ ʪʦʭʠʨʫʫʣʥʘ.  

ɻʘʣʳʥ ʭʦʪʦʣʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ ʰʘʘʨʛʘ ʜʦʦʰ ʫʥʘʞ, ʰʘʘʨʛʘ 

ʟʘʡʣʫʫʣʘʭ ʭʦʦʣʦʡʛʦʦʨ ʜʘʤʞʠʥ ʛʘʣʳʥ ʭʦʪʣʦʦʩ ʟʘʡʣʫʫʣʘʛʜʘʥʘ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ ʦʥʮʣʦʛ ʥʴ ʟʫʫʭʥʳ 

ʛʘʣʳʥ ʭʦʪʦʣ-ʜʫʥʜʳʥ ʮʠʢʣʦʥ-ʙʫʮʘʘʭ ʪʦʥʦʛʣʦʣ-ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ ʛʵʩʵʥ 

ʭװʨʵʵʛʵʵʨ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜ ʭʵʜ ʭʵʜ ʜʘʭʠʥ ʵʨʛʵʣʜʵʞ ʙװʨʵʥ ʰʘʪʜʘʛʪ ʦʨʰʠʥʦ. 

ʕʥʵ ʥʴ ʜʫʣʘʘʥ, ʤʘʩʩ ʩʦʣʠʣʮʦʦʛ ʥʵʤʵʛʜװװʣʵʭʵʜ ʰʠʡʜʚʵʨʣʵʭ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʙᴇʛᴇᴇʜ 

ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʵʵʜ ʭʵʩʵʛʪ ʰʘʪʘʤʭʘʡ ʭʵʩʛʠʡʛ ʥʵʤʵʛʜװװʣʞ ᴇʛʜᴇʛ.  

ʊװʣʰ  ʜʘʤʞʫʫʣʘʭ, ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ ʭʘʥʛʘʤʞ ʙʦʣʦʥ װʥʩ ʟʘʡʣʫʫʣʘʭ 

ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘ 

ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʥʘ. ʍװʭʵʨʛװʡʞװװʣʵʣʪʵʥʜ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ 

ʞʠʞʠʛʣʵʣʪ 0-1 ʤʤ ʦʨʯʠʤ ʭʵʤʞʵʵʪʵʡ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ. 

ɿʫʫʭʳʛ ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʪʦʛʪʚʦʨʪʦʡ ʷʚʫʫʣʘʭʳʥ ʪʫʣʜ ʪװװʥʠʡ ʘʞʠʣʣʘʛʘʘʥʳ 

 .ʡ, ʪʦʜʦʨʭʦʡ ʜʘʚʪʘʤʞʪʘʡʛʘʘʨ ʟʘʡʣʫʫʣʥʘװʝʜ ʷʣʛʘʨʯ ʙʘʡʛʘʘ ʰʘʘʨʛʳʛ ʪʘʩʨʘʣʪʛװ

ʍʘʣʫʫʥ ʰʘʘʨʛʳʛ 200 0ʉ-ʵʵʩ ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨʪʘʡ ʙʦʣʪʦʣ ʰʘʘʨʛʘ ʭᴇʨʛװװʨʪ 

ʭᴇʨʛᴇʩʥʠʡ ʜʘʨʘʘ ʟʘʡʣʫʫʣʥʘ. ʐʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʧʨʦʮʝʩʩʳʛ ʟʫʫʭʥʳ ʤʘʰʠʥʯ ʙװʨʵʥ 

ʭʷʥʘʞ ʙʘʡʭ װװʨʵʛʪʵʡ. ɿʫʫʭʳʛ ʷʚʫʫʣʘʭʘʘʩ ᴇʤʥᴇ ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ 

ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʩʘʡʪʘʨ ʰʘʣʛʘʭ ʸʩʪʦʡ. ʍʵʨʵʚ ʷʤʘʨ ʥʵʛʵʥ ʛʵʤʪʵʣ, ʜʦʛʦʣʜʦʣ 

ʘʞʠʛʣʘʛʜʚʘʣ ʪװװʥʠʡʛ ʟʘʡʣʰʛװʡ ʫʩʪʛʘʭ ʭʵʨʵʛʪʵʡ.  

ɿʫʫʭʥʳ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʰʫʫʨʭʘʡ, ʥʘʡʜʚʘʨʪʘʡ ʭʷʥʘʞ, ʪʦʭʠʨʫʫʣʘʭʳʥ 

ʪʫʣʜ ʪװװʥʠʡ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʩʫʫʨʠʣʫʫʣʜʘʛ. ɿʫʫʭʥʳ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʳʥ 

ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʪװװʥʠʡ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛʪʘʡ, ʘʶʫʣʛװʡ, ʥʘʡʜʚʘʨʪʘʡ, 

ʪʘʩʨʘʣʪʛװʡ ʘʞʠʣʣʘʛʘʘ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʥʘ. ʐʘʪʘʣʪʳʥ ʜʵʚʰʠʣʪʵʪ ʵʥʵʭװװ ʪʝʭʥʦʣʦʛʠ 

ʥ ɹʰʘʪʘʣʪʳʥ ʙʫʩʘʜ ʪʝʭʥʦʣʦʛʠʦʩ (ʫʣʘʤʞʣʘʣʪ ʙʦʣʦʥ ʪʦʦʩʦʥ ʥװװʨʩʥʠʡ ʰʘʪʘʣʪʪʘʡ) 
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ʷʣʛʘʘʪʘʡ ʶʤ. ʀʡʤʜ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʜ ʪװװʥʠʡ 

ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜ ʙʦʣʦʥ ʪʵʜʛʵʵʨʠʡʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʣʥᴇ.  

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ SHFX10.5-1.0/130/70-M ʤʘʷʛʠʡʥ ʫʩ ʭʘʣʘʘʭ 

ʟʫʫʭ ʥʴ ʭʘʘʣʪ ʘʨʤʘʪʫʨ ʙʦʣʦʥ ʭʵʤʞʠʭ ʭʵʨʵʛʩʣʵʵʨ ʙװʨʵʥ ʪʦʥʦʛʣʦʛʜʩʦʥ ʙʘʡʥʘ.  

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʳʥ 

ʭʷʥʘʣʪ ʪʦʭʠʨʛʦʦʛ ʛʘʣʳʥ ʭʦʪʦʣʜ ʩʫʫʨʠʣʫʫʣʩʘʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞװװʨװװʜʠʡʥ 

ʟʘʘʣʪʘʜ װʥʜʵʩʣʵʥ ʭʠʡʥʵ. ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʘʞʠʣʣʘʛʘʘʛ ʙװʭʵʣʜ ʥʴ ʭʷʥʘʭʳʥ 

ʪʫʣʜ ʜʘʨʘʘʭ ʙʘʡʨʣʘʣʫʫʜ ʜʵʵʨ ʭʵʤʞʠʭ ʭʵʨʵʛʩʣװװʜʠʡʛ ʩʫʫʨʠʣʫʫʣʜʘʛ. װתʥʜ: 

1. ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨ; 

2. ɻʘʣʳʥ ʭʦʪʣʦʦʩ ʛʘʨʘʭ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ; 

3. ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʘʨʜ ʙʘʡʨʣʘʭ ʜʫʥʜʳʥ ʮʠʢʣʦʥʳ װʥʩʥʠʡ ʪʝʤʧʝʨʘʪʫʨ; 

4. ʋʩʥʳ ʵʢʦʥʦʤʘʡʟʝʨʳʥ ʦʨʦʣʪ ʙʦʣʦʥ ʛʘʨʘʣʪ ʜʵʵʨʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ. 

 

ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʭʵʤʞʠʞ ʙʘʡʛʘʘ ʪʝʨʤʦʧʘʨ ʘʞʠʣʣʘʛʘʘʥʳ 

ʭװʥʜ ʥᴇʭʮᴇʣʜ, ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʵʣʵʛʜʵʣʜ 

ᴇʨʪᴇʭ ʦʨʯʠʥʜ ʘʞʠʣʣʘʜʘʛ. ʀʡʤʜ ʪװװʥʠʡ ʘʥʭʜʘʛʯ ʭʵʤʞװװʨʠʡʛ ʩʘʡʪʘʨ ʭʘʤʛʘʘʣʘʭ 

ʸʩʪʦʡ. ʀʥʛʵʭʠʡʥ ʪʫʣʜ ʪʵʜʛʵʵʨʠʡʛ ʛʘʣʜ ʪʵʩʚʵʨʪʵʡ ʤᴇʥ ʵʣʵʛʜʣʠʡʛ ʜʘʘʭ ʯʘʥʘʨʪʘʡ 

ʛʘʥʛʘʘʨ ʭʠʡʜʵʛ.  

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʟʘʥʛʠʣʘʘ ʭʦʣʙʦʦʩ ʥʴ ʛʘʟʘʨ 

ʭᴇʜʣᴇʣʪʠʡʥ ʤʘʛʥʠʪʫʜʳʥ 7 ʙʘʣʣʳʛ ʪʵʩʚʵʨʣʵʭʵʵʨ ʪʦʦʮʩʦʥ ʛʘʥ ʪᴇʤᴇʨ ʭʠʡʮʪʵʡ 

ʙʘʡʥʘ. ɿʫʫʭʥʳ ʦʨʦʡʥ ʭʵʩʵʛʪ ʙʘʡʨʣʘʭ ʙʘʨʘʙʘʥ ʙʦʣʦʥ ʪװװʥʜ ʭʦʣʙʦʛʜʩʦʥ 

ʭʦʦʣʦʡʥʫʫʜʳʥ ʛʘʨʘʣʪ ʙʦʣʦʥ ʦʨʦʣʪ, ʛʘʣʳʥ ʭʦʪʣʳʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʥʴ ʙװʭʵʣʜʵʵ 

ʟʫʫʭʥʳ ʟʘʥʛʠʣʘʘ ʭʦʣʙʦʦʩʪ ʪʵʜʛʵʵʨʠʡʥ ʜʫʣʘʘʥ ʪʵʣʵʣʪʠʡʥ ʰʠʣʞʠʣʪʠʡʛ ʪʦʦʮʩʦʥ 

ʭʠʡʮʵʵʨ ʜʘʤʞʠʥ ʙʵʭʣʵʛʜʩʵʥ ʙʘʡʥʘ.  

ɿʫʫʭʥʳ ʰʘʪ ʪʘʚʮʘʥʛʫʫʜʳʛ ʪװװʥʠʡ ʘʰʠʛʣʘʣʪʳʥ װʝʜ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ 

ʷʚʫʫʣʘʭʘʜ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭʫʡʮʘʘʨ ʭʠʡʜʵʛ. ɿʫʫʭʥʳ ʵʨʛʵʥ 

ʪʦʡʨʦʥ ʜʘʭʴ ʪʘʚʮʘʥʛʠʡʥ ᴇʨʛᴇʥ 800 ʤʤ, ᴇʥʜᴇʨ ʥʴ װʡʣʯʠʣʛʵʵ װʟװװʣʞ ʙʘʡʛʘʘ ʭװʤװװʩʪ 

ʩʘʘʜ ʙʦʣʦʭʛװʡ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ ʙʘʡʭ ʙʘ ʰʘʪʥʳ ᴇʨʛᴇʥ ʥʴ 600 ʤʤ ʙʘʡʥʘ. ʊʘʚʮʘʥ 

ʪװװʥʠʡ ʩʘʨʘʘʣʞ ʪᴇʤᴇʨ 2000 ʅ/ʤ2 ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʘʯʘʘʣʣʳʛ ʜʘʘʭʘʘʨ ʭʠʡʛʜʩʵʥ 

ʙᴇʛᴇᴇʜ ʪװװʥʵʵʩ ʠʣװװ ʭʵʤʞʵʵʛʵʵʨ ʘʯʘʘʣʘʭʳʛ ʭʦʨʠʛʣʦʥʦ.  

ʐʘʪʘʣʪʳʥ ʧʨʦʮʝʩʩʳʥ ʭʷʥʘʣʪ. ʍʷʥʘʣʪʳʥ ʩʠʩʪʝʤʠʡʥ ʟʦʨʠʣʛʦ ʥʴ ʘʯʘʘʣʣʳʥ 

ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʟʘʘʩʘʥ ʭʵʤʞʵʵʥʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʙʘʨʠʭ  

ʷʚʜʘʣ ʶʤ. ɸʯʘʘʣʘʣ 80%-100% ʙʘʡʭʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

900Ñ5000ʉ-ʪ, ʘʯʘʘʣʘʣ 110% ʙʘʡʭʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ <9700ʉ, 

ʘʯʘʘʣʘʣ 50% ʙʘʡʭʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ >8500ʉ, ʘʯʘʘʣʘʣ 30% 

ʙʘʡʭʘʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ >8000ʉ-ɻ ʵʨ ʪʫʩ ʪʫʩ ʙʘʨʠʥʘ.  

ʊװʣʰ ʙʦʣʦʥ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʭʷʥʘʩʥʘʘʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʛ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʣʛʘʞ ʯʘʜʥʘ. ʊʦʛʪʤʦʣ ʘʯʘʘʣʘʣʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ 

ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ ʵʩʚʵʣ ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʛ ᴇᴇʨʯʣᴇʭ, ʵʩʚʵʣ ʭʦʸʫʣʘʥʛ ʥʴ 

ʟʵʨʵʛ ᴇᴇʨʯʠʣʩʥᴇᴇʨ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ ʪʦʭʠʨʫʫʣʞ ʙʦʣʥʦ. ɹװʨʵʥ 

ʘʯʘʘʣʘʣʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ, ʝʨᴇʥʭʠʡʜᴇᴇ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪʳʛ 

ᴇᴇʨʯʣᴇʭʛװʡʛʵʵʨ ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʛ ᴇᴇʨʯʣᴇʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʪʝʤʧʝʨʘʪʫʨʳʛ 

ʪʦʭʠʨʫʫʣʥʘ. 

ʍʵʨʵʚ ʘʛʘʘʨʳʛ ʥʵʤʞ ʪװʣʰ ᴇʛᴇʣʪʠʡʛ ʙʫʫʨʫʫʣʩʘʘʨ ʙʘʡʪʘʣ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ 
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ʪʝʤʧʝʨʘʪʫʨ 1050 0ʉ ʜʘʚʞ ʮʘʘʰʠʜ ᴇʩʩᴇᴇʨ ʙʘʡʚʘʣ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʛ ʵʨʛʵʥ ʭʵʚʠʡʥ ʭʵʤʞʵʵʥʜ ʭװʨʪʵʣ ʛʘʣʳʥ ʭʦʪʣʳʥ ʥʵʵʣʭʠʡʛʵʵʨ ʭʘʣʫʫʥ 

ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʞ ʙʘʡʛʘʘ ʜʘʚʭʘʨʛʘʜ ʭװʡʪʵʥ ʵʣʩ ʥʵʤʞ ʭʠʡʥʵ. 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʜʫʥʜ ʙʦʣʦʥ ʜʦʦʜ ʭʵʩʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʳʥ ʭʵʚʠʡʥ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʙʦʣʙʦʣ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʵʛʪ ʢʦʢʩʞʠʣʪ, 

ʰʘʘʨʛʘʜʘʣʪ װװʩʵʞ ʙʫʮʣʘʣʪ ʭʵʚʠʡʥ ʙʫʩ ʙʦʣʩʦʥ ʛʵʩʵʥ װʛ ʶʤ. ʕʥʵ װʝʜ ʙʦʛʠʥʦ 

ʭʫʛʘʮʘʘʥʜ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʭʵʤʞʵʵʛ ʥʵʤʞ, ʢʦʢʩʳʛ ʭװʯʪʵʡ װʣʵʵʣʛʵʥ, ʰʘʘʨʛʘ 

ʭᴇʨʛᴇʛʯʠʡʥ ʶװʣʵʛʯʠʡʛ ʥʵʵʭ ʵʩʚʵʣ ʛʘʣʳʥ ʭʦʪʣʳʥ ʜʦʦʜ ʭʵʩʛʠʡʛ ʙװʭʵʣʜ ʥʴ ʙʘʛʘ ʟʵʨʵʛ 

ʰʠʣʵʵʚʵʨʜʵʥ  ʛʘʨʛʘʭ  ʭʦʦʣʦʡʛ ʘʰʠʛʣʘʥ ʰʘʘʨʛʳʛ ʛʘʜʘʛʰ ʟʘʡʣʫʫʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ 

ʘʚʥʘ. ʊʦʤ ʭʵʤʞʵʵʥʠʡ ʰʘʘʨʛʘ װװʩʵʥ װʝʜ ʛʘʣʳʥ ʭʦʪʣʳʥ ʥʵʵʣʭʠʡʛʵʵʨ ʛʘʨʛʘʥʘ. ʍʵʨʵʚ 

ʠʭ ʭʵʤʞʵʵʥʠʡ ʰʘʘʨʛʘ װװʩʩʵʥ ʙʦʣ ʵʥʵ ʪʦʭʠʦʣʜʦʣʜ ʟʫʫʭʳʛ ʟʦʛʩʦʦʥ ʪʵʜʛʵʵʨʠʡʛ 

ʛʘʨʛʘʞ ʘʚʥʘ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ  ʟʫʫʭʥʳ ʦʥʮʣʦʛ. ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭ ʥʴ ʜʘʨʘʘʭ ʦʥʮʣʦʛʫʫʜʪʘʡ ʙʘʡʥʘ [11]. װתʥʜ: 

¶ ʊᴇʨᴇʣ ʙװʨʠʡʥ (ʯʠʡʛʣʵʛ, װʥʩʣʵʛ ʠʭʪʵʡ, ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʯʘʜʚʘʨ ʙʘʛʘʪʘʡ, 

ʭװʭʨʠʡʥ ʘʛʫʫʣʘʤʞ ʠʭʪʵʡ) ʪװʣʰʠʡʛ ʷʤʘʨ ʥʵʛʵʥ ʭװʥʜʨʵʣʛװʡʛʵʵʨ ʪװʣʵʭ 

ʙʦʣʦʤʞʪʦʡ. 

¶ ɹʫʮʣʘʭ ʜʘʚʭʘʨʛʘ ʜʦʪʦʨ ʪװʣʰʥʠʡ ʞʠʞʠʛ ʭʵʩʛװװʜʠʡʥ ʦʨʰʠʭ ʭʫʛʘʮʘʘ ʫʨʪ 

ʫʯʨʘʘʩ ʰʘʪʘʣʪʳʥ װʨ ʘʰʠʛ ᴇʥʜᴇʨ (98-99%) 

¶ ʊװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩʵʥ ʜʵʭ ʢʘʣʴʮʠ ʙʦʣʦʥ ʪװʣʰʠʥʜ ʘʛʫʫʣʘʛʜʘʞ 

ʙʘʡʛʘʘ ʭװʭʨʠʡʥ ʭʘʨʴʮʘʘ ʙʘʛʘ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ װװʩʵʭ ʭװʭʨʠʡʥ ʠʩʣʠʡʛ (SO2) 

90 ʭװʨʪʵʣ ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ װʥʩʵʥʜ ʘʛʫʫʣʘʛʜʘʭ ʢʘʣʴʮʠ (Ca)-ʥʳ 

ʘʛʫʫʣʘʤʞ ʙʘ ʥװװʨʩʵʥ ʜʵʭ ʭװʭʵʨ (S)-ʠʡʥ ʘʛʫʫʣʘʤʞʘʘʩ ʭʘʤʘʘʨʩʘʥ Ca/S-ʠʡʥ 

ʭʘʨʴʮʘʘʛ 3-4 ʙʘʡʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

¶ ʅʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʦʣʦʥ װʝ ʰʘʪʘʣʩʘʥ ʰʘʪʘʣʪʳʥ װʨ ʜװʥʜ NOx-ʠʡʥ 

ʷʣʛʘʨʣʳʛ  (100-300 ʤʛ/ʤ3) ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

¶ 15 ʤʤ ʭװʨʪʵʣ ʰʠʨʭʵʛʞʠʣʪʪʵʡ ʥװװʨʩʠʡʛ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʪʫʣ ʥװװʨʩʵʵʨ ʪʵʞʵʵʭ 

ʩʠʩʪʝʤʠʡʛ ʵʥʛʠʡʥ ʙʦʣʛʦʩʦʥ. 

¶ ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʵʨʯʠʤ ᴇʥʜᴇʨ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʳʥ ʩʪʘʮʠʦʥʘʨ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳʭʪʘʡ ʙʘʨʘʛ ʘʜʠʣ ʪʫʣ ʪʦʦʩʦʥ ʩʠʩʪʝʤʪʵʡ ʟʫʫʭʪʘʡ 

ʭʘʨʴʮʫʫʣʘʭʘʜ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ ʙʘʛʘ ʙʦʣʩʦʥ. 

¶ ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʳʛ ʫʨʪ ʭʫʛʘʮʘʘʛʘʘʨ ʘʞʠʣʣʫʫʣʘʭʘʜ ʙʘʨʘʛ 

99% ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʜʛʠʡʛ ʭʘʨʫʫʣʩʘʥ. 

¶ ʍʘʤʛʠʡʥ ʠʭ ʘʯʘʘʣʣʳʥ װʝʜ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ʭʫʨʜ 3 ʤ/ʩ, ʯᴇʣᴇᴇʪ ʵʟʣʵʭװװʥʜ 

5 ʤ/ʩ ʙʘʡʜʘʛ. 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʠʩʪʝʤ.  ʕʥʵ ʩʠʩʪʝʤ ʘʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ᴇʥʜᴇʨ ʜʘʨʘʣʪʳʥ 

ʩʘʣʭʠʣʫʫʨ, ʜʫʫ ʥʘʤʩʛʫʫʨ, ʜʘʚʪʘʤʞ ʭʫʚʠʨʛʫʫʨ, ʘʛʘʘʨ ʜʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡ, ʘʥʭʜʘʛʯ 

ʘʛʘʘʨʳʥ ʭʘʡʨʮʘʛ ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʠʩʪʝʤ ʥʴ ʛʘʣʳʥ ʭʦʪʦʣʜ 

ʪװʣʰʪʵʡ ʭʘʤʪ ʪװʣʰʠʡʛ ʛʘʣʳʥ ʭʦʪʦʣʜ ʦʨʫʫʣʘʭ ʘʛʘʘʨʘʘʨ ʭʘʥʛʘʭ װװʨʵʛʪʵʡ. ɸʥʭʜʘʛʯ 

ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨʳʥ ʙװʪʵʵʤʞʠʡʛ 20% ʥᴇᴇʮʪʵʡ ʙʘʡʭʘʘʨ ʩʦʥʛʦʥʦ.   

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʠʩʪʝʤ.  ʕʥʵ ʩʠʩʪʝʤ ʭʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ, ʜʫʫ 

ʥʘʤʩʛʫʫʨ, ʜʘʚʪʘʤʞ ʭʫʚʠʨʛʫʫʨ, ʘʛʘʘʨ ʜʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡ ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨ ʭʘʣʘʘʛʫʫʨʘʘʨ ʜʘʡʨʘʥ ʭʘʣʘʘʜ ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʥװװʨ ʙʦʣʦʥ 
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ʘʨ ʪʘʣʘʘʩ ᴇʥʜᴇʨ ʭʫʨʜʪʘʡʛʘʘʨ ᴇʛᴇʛʜᴇʞ ʛʘʣʳʥ ʭʦʪʣʳʥ ʵʟʣʵʭװװʥʜ ʪװʣʰʥʠʡ ʙװʨʵʥ 

ʰʘʪʘʣʪ ʷʚʫʫʣʘʭ װװʨʛʠʡʛ ʛװʡʮʵʪʛʵʥʵ. ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨʳʥ ʙװʪʵʵʤʞʠʡʛ 

20 % ʥᴇᴇʮʪʵʡ ʙʘʡʭʘʘʨ ʩʦʥʛʦʥʦ.  

ɹʦʭʠʨʜʣʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤ  (CO, NOx,  SOX, ʥʘʨʠʡʥ ʰʠʨʭʵʛʪ 

ʪʦʦʩʦʥʮʦʨ ʟʵʨʵʛ ʭʘʷʛʜʣʳʥ ʭʷʥʘʣʪ).  ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡ ʜʵʭ ʘʟʦʪʳʥ ʙʘ 

ʭװʭʨʠʡʥ ʠʩʵʣ, ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʜʫʪʫʫ ʠʩʵʣ, װʥʩ, ʪʦʦʩʦʥʮʨʳʥ ʘʛʫʫʣʘʤʞʠʡʛ 

ʪʘʩʨʘʣʪʛװʡ ʭʵʤʞʠʞ ʭʷʥʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʩʠʩʪʝʤʵʵʨ ʪʦʥʦʛʣʦʭ. 

ʋʪʘʘʥʳ ʭʠʡ ʜʵʭ ʭװʯʠʣʪᴇʨᴇʛʯ, ʉʆ, SO2, NOx, װʥʩ ʪʦʦʩʦʥʮʦʨ, ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ ʟʵʨʵʛ ʤʵʜʵʵʣʣʠʡʛ DCS ʩʠʩʪʝʤʜ ᴇʛʥᴇ.  DCS ʩʠʩʪʝʤʜ ʵʜʛʵʵʨʠʡʥ 

ʭʵʤʞʵʵʥʵʵʩ ʭʘʤʘʘʨʫʫʣʞ ʜʦʭʠʦʣʦʣ ᴇʛᴇʭ ʟʵʨʵʛ װʡʣʜʣʠʡʛ ʛװʡʮʵʪʛʵʥʵ. ʋʪʘʘʥʳ ʭʠʡ 

ʜʵʭ ʜʵʵʨʭ ʙʦʜʠʩʫʫʜʳʥ ʘʛʫʫʣʘʤʞʠʡʛ ʭʷʥʘʣʪʳʥ ʜʵʣʛʵʮ ʜʵʵʨ ʭʘʨʫʫʣʥʘ. ʉʦʨʴʮ ʘʚʘʭ 

ʮʵʛ ʜʵʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ, ʜʘʨʘʣʪʳʥ װʝʠʡʥ ʙʦʭʠʨʜʫʫʣʘʭ ʙʦʜʠʩʫʫʜʳʥ 

ʘʛʫʫʣʘʤʞʠʡʛ ʩʪʘʥʜʘʨʪ ʥᴇʭʮᴇʣʜ ʰʠʣʞװװʣʵʥ ʟʘʩʚʘʨʣʘʭ ʧʨʦʛʨʘʤʤʳʛ ʩʫʫʣʛʘʩʘʥ 

ʙʘʡʥʘ.   

ᴆʨʛᴇʪʛᴇʣʠʡʥ ʟʫʫʭʳʛ ʩʦʥʛʦʭ ʟʦʨʠʣʛʦʦʨ ʆʨʦʩʳʥ ʭʦʣʙʦʦʥʳ ʫʣʩʘʜ 

 ʡʣʜʚʵʨʣʵʩʵʥװ ʡʣʜʚʵʨʣʵʩʵʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʙʦʣʦʥ ʍʷʪʘʜ ʫʣʩʘʜװ

ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʭʦʸʨ ʟʫʫʭʥʳ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʠʡʛ 

ʭʘʨʴʮʫʫʣʘʥ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.  

ʍϾʩʥʵʛʪ IV.22. ʊʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʘʨʴʮʫʫʣʩʘʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪװװʟת ˉ
ʊʵʤʜʵʛ 

ʃʵʛʵʵ 

ʍʵʤʞʠʭ 

ʥʵʛʞ 

ʐʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ 

ɿᴇʨװװ 

ʂɺ-ʌ-11.63-115 

ʵʨʯʠʤʞʩʵʥ 

ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘ 

SHX10.5-

1.25/130/70-M 

ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘ 

 ʡʣʜʚʵʨʣʵʭ ʜʫʣʘʘʥ Qɿ ɻʢʘʣ/ʮ 10 9 -1ת 1

2 ɿʫʫʭʥʳ ɸתʂ ɿ % 84 84.0 - 

3 ᴆʛᴇʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ t1 ᴈ 115 130 15 

4 ɹʫʮʘʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ t2 ᴈ 70 70 - 

5 
ʉʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ 

ʯʘʜʘʣ ʘʰʠʛʣʘʭ ʮʘʛ 
tʫ ʎʘʛ 3988.31 3988.31 - 

6 

ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ, 

(ɾʠʣʯʠʣʙʫʣʘʛ Qʅ
ʈ=4850 

ʢʢʘʣ/ʢʛ) 

Bʨ ʢʛ/ʮ 3700 2678.6 
-

1021.4 

7 
ɹʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 
bʜʵʭʙʪ ʢʛ/ɻʢʘʣ 370 297.6 -72.4 

8 
ɾʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 
bʜʵʭʞʪ ʢʛ/ɻʢʘʣ 211 170 -41 

ʍװʩʥʵʛʪʵʵʩ ʭʘʨʘʭʘʜ ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠ ʥʴ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ 

SHX10.5-1.25/130/70-M ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ װʡʣʜʚʵʨʣʵʭ ʜʫʣʘʘʥ 1 ɻʢʘʣ-ʘʘʨ ʙʘʛʘ ʯ 

ʪʵʜʛʵʵʨ ʟʫʫʭʥʳ ɸתʂ ʠʞʠʣ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʪװʣʰʥʠʡ ʪʦʦʮʦʦʪ ʟʘʨʮʫʫʣʘʣʪ 1021.4 ʢʛ/ʮ, 

ʙʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 72.4 ʢʛ/ʛʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ ʜʫʣʘʘʥʜ 41 ʢʛ/ɻʢʘʣ-ʘʘʨ ʪʫʩ ʪʫʩ ʙʘʛʘ ʙʘʡʥʘ. ʍʵʜʠʡʛʵʵʨ ʮʘʛʪ 

 ʣʵʣʪ ʥʴװװʟװ ʡʣʜʚʵʨʣʵʭ ʜʫʣʘʘʥ 1ɻʢʘʣ/ʮ-ʘʘʨ ʙʘʛʘ ʯ ʛʵʩʵʥ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥװ

ʠʣװװ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʪʫʣ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ SHX10.5-1.25/130/70-M 

ʤʘʷʛʠʡʥ ʟʫʫʭʳʛ ʊʕɿת-ʜ ʩʦʥʛʦʥ ʘʚʯ ʵʜʠʡʥ ʟʘʩʘʛ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦ ʭʠʡʚ.  
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4.7. ɿʋʋʍʅʓ ɸɺʊʆʄɸʊ ʋɼʀʈɼʃɸɻʓʅ ʉʀʉʊɽʄ 

ɽʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘ: ɿʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʛ ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ 

ʩʠʩʪʝʤʵʵʨ ʤʘʰʠʥʠʩʪ ʥʵʛʜʩʵʥ ʫʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇʥᴇᴇʩ ʭʷʥʘʞ ʫʜʠʨʜʘʭ ʙᴇʛᴇᴇʜ ʫʛ 

ʩʠʩʪʝʤ ʥʴ ᴇʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʭ ʩʠʩʪʝʤ DAS, ʭʷʥʘʭ ʩʠʩʪʝʤ MCS ʙʦʣʦʥ ʘʚʪʦʤʘʪ 

ʭʘʤʛʘʘʣʘʣʪ, ʭʦʨʠʛʠʡʥ ʩʠʩʪʝʤ SCS ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. ʕʥʵ ʩʠʩʪʝʤ ʥʴ ʟʫʫʭʥʳ ʙʫʩʘʜ 

ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʭʷʥʘʞ ʫʜʠʨʜʘʭ ʙʦʣʦʥ ʙװʨʵʥ ʘʚʪʦʤʘʪʯʠʣʘʛʜʩʘʥ ʙʘʡʭ ʙʘ ʤᴇʥ 

ʮʘʭʠʣʛʘʘʥ ʪʵʞʵʵʣʠʡʛ ʭʷʥʘʞ ʙʘʡʥʘ.  

ʉʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜʳʥ ʘʚʪʦʤʘʪʞʫʫʣʘʣʪʳʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ, 

ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʠʡʥ ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʩʪʘʥʮʳʥ 

ʛʘʟʘʨʜʫʫʣʛʳʥ ʩʠʩʪʝʤʵʵʩ ʪʫʩʘʜ ʥʴ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ ʥʴ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʥʳ 

ʥʵʛʵʥ ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ ʪʫʣ ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʫʛ ʘʩʫʫʜʣʳʛ ʪʫʩʛʘʭ ʤᴇʥ ʢʘʙʝʣʴ 

ʤʝʥʝʞʤʝʥʪʠʡʥ ʩʠʩʪʝʤʠʡʛ ʟʫʫʭʥʳ ʧʘʨʘʤʝʪʨ ʭʵʤʞʠʭ ʮʵʛʵʵʩ ʫʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇ 

ʭװʨʪʵʣʭ ʟʘʡ ʪʘʣʙʘʡʜ ʟᴇʚ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ ʥʵʛʜʩʵʥ ʪʘʚʮʘʥʛʠʡʥ ʩʠʩʪʝʤʪʵʡ ʙʦʣʛʦʞ 

ʪʦʜʦʨʭʦʡ ʟʘʡʮʘʜ ʛʘʣʳʥ ʘʶʫʣʘʘʩ ʫʨʴʜʯʠʣʩʘʥ ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʘʚʩʘʥ 

ʙʘʡʚʘʣ ʟʦʭʠʥʦ. 

ʉʠʩʪʝʤʠʡʥ ʥʘʡʜʚʘʨʞʠʣʪ ʙʘ ʙʵʣʵʥ ʙʘʡʜʘʣ: ʂʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ 

ʩʠʩʪʝʤ ʥʴ ʟʫʫʭʳʛ ʛʘʣʣʘʭ, ʟʦʛʩʦʦʭ ʙʦʣʦʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʪʘʡ ʙʘʡʭ ʪʘʣ ʜʵʵʨ 

ʭʷʥʘʣʪ, ʪʦʭʠʨʫʫʣʛʘ ʪʘʚʴʞ ʘʞʠʣʣʘʭ ʙᴇʛᴇᴇʜ ʭʦʣʙʦʛʜʦʭ ʜʦʛʦʣʜʦʣ, ʘʚʘʘʨ ʦʩʣʳʛ 

ʤʘʰʠʥʠʩʪʫʫʜʘʜ ʙʦʜʠʪ ʮʘʛ ʭʫʛʘʮʘʘʥʳ ʘʛʰʠʥʜ (real time) ʜʫʫʪ, ʪʝʢʩʪ ʙʦʣʦʥ ᴇʥʛᴇʥʠʡ 

ʢʦʜʦʦʨ LED ʜʵʣʛʵʮʵʥ ʜʵʵʨ ʤʵʜʵʵʣʞ ʙʘʡʭ ʸʩʪʦʡ. ɿʘʨʠʤ ʥᴇʭʮᴇʣʜ ʤʘʰʠʥʠʩʪʳʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʫʜʠʨʜʣʘʛʳʥ ʪᴇʚ ᴇʨᴇᴇʥᴇᴇʩ ʫʛ ʟʫʫʭʥʫʫʜʳʛ ʛʘʣʣʘʭ, ʪװʨ ʟʦʛʩʦʦʭ, 

ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘ ʟʵʨʵʛʪ ʭʷʥʘʣʪ ʪʘʚʠʭ, ʪʦʭʠʨʫʫʣʛʘ ʭʠʡʭ, ʘʚʘʘʨʳʥ װʝʜ ʘʞʠʣʣʘʛʘʘʛ 

ʷʘʨʘʣʪʘʡ ʟʦʛʩʦʦʭ ʟʵʨʵʛ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʯ ʘʞʠʣʣʫʫʣʥʘ. ʄᴇʥ ʘʶʫʣʛװʡ ʥʘʡʜʚʘʨʪʘʡ 

ʘʞʠʣʣʘʛʘʘʛ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ ʭʘʥʛʘʩʘʥ ʛʘʜʥʳʥ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʭʘʤʛʘʘʣʘʛʜʩʘʥ ʙʘʡʭ 

ʸʩʪʦʡ. 

ʉʪʘʥʜʘʨʪʯʠʣʘʣ ʙʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʠʡʮװװʣʵʣʪ: ɿʫʫʭʥʳ ʫʜʠʨʜʣʘʛʳʥ 

ᴇʨᴇᴇ, ʢʦʥʪʨʦʣʣʝʨʳʥ ʭʷʥʘʣʪʳʥ ʧʘʥʝʣʴ, ʮʘʭʠʣʛʘʘʥ ʪʵʞʵʵʣʠʡʥ ʧʘʥʝʣʴ, ʤʵʜʵʵʣʵʣ 

ʮʫʛʣʫʫʣʘʭ ʩʦʣʠʣʮʦʭ ʜʦʪʦʦʜ ʩװʣʞʵʵʥʠʡ ʧʘʥʝʣʴ, ʠʥʞʝʥʝʨʠʡʥ ʭʷʥʘʣʪʳʥ ʮʵʛ, 

ᴇʛᴇʛʜᴇʣ ʭʘʜʛʘʣʘʭ ʩʘʥ ʙʦʣʦʥ ʧʨʠʥʪʝʨ ʛʵʭ ʤʵʪ ʪʦʥʦʛʣʦʣʫʫʜʪʘʡ ʙʘʡʥʘ. ɼʫʣʘʘʥʳ 

ʩʪʘʥʮʳʥ ʥʠʡʪ ʪʦʥʦʛʣʦʣʳʛ ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʥʵʛʜʩʵʥ ʥʵʛ 

ʩʠʩʪʝʤʵʵʨ ʭʷʥʘʞ ʫʜʠʨʜʘʭ ʥʴ ʘʞʠʣʣʘʛʩʜʘʜ ʘʤʘʨ ʭʷʣʙʘʨ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʩʪʘʥʮʳʥ 

ʥʘʡʜʚʘʨʪʘʡ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ ʯ ʜʵʵʰʣʵʭ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣ ʙʦʣʥʦ.  

ʍʵʩʵʛ ʪʫʩ ʙװʨʠʡʥ ʭʷʥʘʣʪ ʙʘ ʤʦʥʠʪʦʨʠʥʛ: ɿʫʫʭʥʳ ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ 

ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʜ ʟʫʫʭʥʳ ʭʷʥʘʣʪ ʘʚʪʦʤʘʪʞʫʫʣʘʣʪʳʥ ʭʵʜ ʭʵʜʵʥ ʜʵʜ ʩʠʩʪʝʤ 

ʙװʨʠʡʛ ʭʷʥʘʞ ʫʜʠʨʜʘʭ, ʤʦʥʠʪʦʨʠʥʛ ʭʠʡʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʭʠʡʩʵʥ ʙʘʡʥʘ. ʕʜʛʵʵʨ 

ʭʵʩʵʛ ʪʫʩ ʙװʨ ʙʫʶʫ ʜʵʜ ʩʠʩʪʝʤ ʙװʨ ʥʴ ʭʷʥʘʣʪʳʥ װʥʜʩʵʥ ʜʵʣʛʵʮʵʵʩ ʜʵʜ ʮʦʥʭ ʥʵʵʭ 

ʙʘʡʜʣʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ ʥʴ ʦʥʦʚʯʪʦʡ ʰʠʡʜʵʣ ʙʦʣʥʦ. 

ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ: ɿʫʫʭʥʳ ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤ ʥʴ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥ ʙʦʣʦʥ ʘʞʠʣʪʥʫʫʜʘʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʵʭʛװʡ ʦʨʯʠʥ װʝʠʡʥ 

ʭʷʥʘʭ ʭʵʤʞʠʭ ʭʵʨʵʛʩʵʣ, ʘʚʪʦʤʘʪʞʫʫʣʘʣʪʳʥ ʜʵʵʜ ʪװʚʰʥʠʡ ʪʦʥʦʛʣʦʣʦʦʨ 

ʪʦʥʦʛʣʦʛʜʩʦʥ ʙʘʡʭ ʸʩʪʦʡ. ʗʣʘʥʛʫʷʘ ʤʘʰʠʥʠʩʪʫʫʜʳʥ ʘʞʠʣʣʘʭ ʦʨʯʠʥ ʙʦʣʦʭ 
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ʫʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇ, ʱʠʪ ʙʦʣʦʥ ʧʫʣʴʪʥʳ ʭʵʩʛʠʡʥ ʟʘʡ ʪʘʣʙʘʡʛ ʦʜʦʦ ʙʘʡʛʘʘ ᴇʨᴇᴇʥʜ 

ʟᴇʚ ʪᴇʣᴇʚʣᴇʞ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ, ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʠʡʥ ʙװʭ 

ʪʦʥʦʛʣʦʣʳʛ ʥʘʡʜʚʘʨʪʘʡ ʛʘʟʘʨʜʫʫʣʛʳʥ ʩʠʩʪʝʤʜ ʥʠʡʪ ʩʪʘʥʮʳʥ ʛʘʟʘʨʜʫʫʣʛʘʘʩ 

ʪʫʩʘʜ ʥʴ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ. 

ɸʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʜ ʪʘʚʠʛʜʘʭ ʰʘʘʨʜʣʘʛʘ: ʉʪʘʥʮʳʥ ʪᴇʩʣʠʡʥ ʘʞʣʳʥ 

ʭװʨʵʵʥʜ ʟʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʛ ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʵʵʨ 

ʤʘʰʠʥʠʩʪ ʥʵʛʜʩʵʥ ʫʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇʥᴇᴇʩ ʭʷʥʘʞ ʫʜʠʨʜʘʭʘʘʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ ʫʛ 

ʩʠʩʪʝʤ ʥʴ ᴇʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʭ ʩʠʩʪʝʤ DAS, ʭʷʥʘʭ ʩʠʩʪʝʤ MCS ʙʦʣʦʥ ʘʚʪʦʤʘʪ 

ʭʘʤʛʘʘʣʘʣʪ, ʭʦʨʠʛʠʡʥ ʩʠʩʪʝʤ SCS ʟʵʨʛʵʵʩ ʙװʨʜװװʣʵʭ ʥʴ ʟװʡʪʵʡ.  

ʅʠʡʪ ʟʫʫʭʥʳ ʜʫʣʘʘʥʳ ʭʵʤʞʠʭ ʭʵʨʵʛʩʵʣ, ʛװʡʮʵʪʛʵʭ ʤʝʭʘʥʠʟʤʫʫʜʳʛ ʥʵʛʜʩʵʥ 

ʥʵʛ ʫʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇ, DCS-ʥ ʭʷʥʘʣʪʳʥ ʧʘʥʝʣʴ, ʮʘʭʠʣʛʘʘʥ ʪʵʞʵʵʣʠʡʥ ʧʘʥʝʣʴ, 

ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ ʩʦʣʠʣʮʦʭ ʜʦʪʦʦʜ ʩװʣʞʵʵʥʠʡ ʧʘʥʝʣʴ, ʠʥʞʝʥʝʨʠʡʥ ʭʷʥʘʣʪʳʥ 

ʮʵʛ, ᴇʛᴇʛʜᴇʣ ʭʘʜʛʘʣʘʭ ʩʘʥ ʙʦʣʦʥ ʧʨʠʥʪʝʨ ʛʵʭ ʤʵʪ ʪʦʥʦʛʣʦʣʫʫʜʪʘʡ ʙʘʡʚʘʣ ʟʦʭʠʥʦ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʥʠʡʪ ʪʦʥʦʛʣʦʣʳʛ ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʥʵʛʜʩʵʥ ʥʵʛ ʢʦʤʧʴʶʪʝʨʳʥ 

ʭʷʥʘʣʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʵʵʨ ʭʷʥʘʞ ʫʜʠʨʜʘʭ ʥʴ ʘʞʠʣʣʘʛʩʜʘʜ ʘʤʘʨ ʭʷʣʙʘʨ ʙʘʡʭ 

ʙᴇʛᴇᴇʜ ʩʪʘʥʮʳʥ ʥʘʡʜʚʘʨʪʘʡ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ ʯ ʜʵʵʰʣʵʭ ʯʫʭʘʣ ʭװʯʠʥ ʟװʡʣ 

ʙʦʣʥʦ. ʀʡʤʵʵʩ ʟʦʭʠʭ ʩʪʘʥʜʘʨʪʯʠʣʘʣ ʙʦʣʦʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ 

ʥʠʡʮװװʣʵʣʪʠʡʛ ʙʦʜʦʣʮʦʥ ʥʵʛ ʩʝʨʚʝʨ ʢʦʤʧʴʶʪʝʨʪʦʡʛʦʦʨ ʢʦʤʧʴʶʪʝʨʳʥ ʭʷʥʘʣʪ 

ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭ ʥʴ ʟװʡʪʵʡ.  

 

ɿʫʫʭʥʳ ʘʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʠʡʥ ʩʠʛʥʘʣʫʫʜʳʥ ʞʘʛʩʘʘʣʪʳʛ ʜʘʨʘʘʭ 

ʭװʩʥʵʛʪʵʜ ʭʘʨʫʫʣʘʚ. 

ʍϾʩʥʵʛʪ IV.23 ɿʫʫʭʥʳ ʘʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʠʡʥ ʩʠʛʥʘʣʫʫʜʳʥ ʞʘʛʩʘʘʣʪ /ʞʠʰʵʵ/ 

ɿʫʫʭʥʳ ʩʠʛʥʘʣʳʥ ʥʵʨʩ      ɸʥʭʜʘʛʯ 
H

a
rd

w
a
re

 

a
d
d
re

s
s
 

ʆʨʦʭ ʫʩʥʳ ʜʘʨʘʣʪ 1 1 0-25 bar AI 

ʆʨʦʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ 2 2 0-300 °C AI 

ɻʘʨʘʭ ʫʩʥʳ ʜʘʨʘʣʪ 5 5 0-25 bar AI 

ɻʘʨʘʭ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ  6 6 0-300 °C AI 

ɻʘʨʘʭ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ 10 10 0-300 t/h AI 

ʋʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 11 11 0-300 °C AI 

 ʣʵʵʭ ʩʘʣʭʠʣʫʫʨʳʥ ʜʘʨʘʣʪ 12 12  0-4 ʢʇʘ AIת

ɻʘʣʳʥ ʭʦʪʣʳʥ ʪʝʤʧʝʨʘʪʫʨ 16 16 0-1200 °C AI 

ɻʘʣʳʥ ʭʦʪʣʳʥ ʩʠʡʨʵʛʞʠʣʪ 17 17 (-2)-(+2) ʢʇʘ AI 

ʅװװʨʩʥʠʡ ʙʫʥʢʝʨʠʡʥ ʪװʚʰʠʥ ʜʵʵʜ 18 18  0-20 ʪʥ AI 

ʅװװʨʩʥʠʡ ʙʫʥʢʝʨʠʡʥ ʪװʚʰʠʥ ʜʦʦʜ 19 19  0-5 ʪʥ AI 

ɻʘʜʥʘʭ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 20 20 (-50)-(+50) °C AI 

ɹʫʮʘʭ ʫʩʥʳ ʜʘʨʘʣʪ 21 21 0-25 bar AI 

ʆʨʦʭ ʫʩʥʳ ʜʘʨʘʣʪʳʥ ʨʝʣʝ min / 2 ʘʪʘ/ 3 3 0-2 bar AI 

ʆʨʦʭ ʫʩʥʳ ʪʝʨʤʦʩʪʘʪ min /50ʉ/ 4 4 (-50)-(+50) °C AI 

ɻʘʨʘʭ ʫʩʥʳ ʪʝʨʤʦʩʪʘʪ max /120ʉ/ 7 7 0-300 °C AI 

ɻʘʨʘʭ ʫʩʥʳ ʜʘʨʘʣʪʳʥ ʨʝʣʝ max /10 ʘʪʘ/ 8 8 0-25 bar AI 

ɻʘʨʘʭ ʫʩʥʳ ʜʘʨʘʣʪʳʥ ʨʝʣʝ min /4 ʘʪʘ/ 9 9 0-25 bar AI 
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ʋʪʘʘ ʩʦʨʦʛʯʠʡʥ ʰʠʙʝʨ ʅʵʵʭ 29 29   DO 

ʋʪʘʘ ʩʦʨʦʛʯʠʡʥ ʰʠʙʝʨ ʍʘʘʭ 30 30   DO 

ʋʪʘʘ ʩʦʨʦʛʯʠʡʥ ʰʠʙʝʨ ʅʵʵʛʜʵʚ 31 31   DI 

ʋʪʘʘ ʩʦʨʦʛʯʠʡʥ ʰʠʙʝʨ ʍʘʘʛʜʘʚ 32 32   DI 

ʋʪʘʘ ʩʦʨʦʛʯʠʡʥ ʰʠʙʝʨ ʊʵʞʵʵʣ 33 33   DI 

ʋʪʘʘ ʩʦʨʦʛʯ  / ɼʉ /  Analog control 277 1 0-50Hz AO 

ʋʪʘʘ ʩʦʨʦʛʯ  / ɼʉ /  Frequency meter 282 6 0-50Hz AI 

ʋʪʘʘ ʩʦʨʦʛʯ  / ɼʉ /  Forward /stop 301 25   DO 

ʋʪʘʘ ʩʦʨʦʛʯ  / ɼʉ /   Reset 302 26   DO 

ʋʪʘʘ ʩʦʨʦʛʯ  / ɼʉ / ɻʵʤʪʵʣ 311 35   DI 

ʋʪʘʘ ʩʦʨʦʛʯ  / ɼʉ /  ʗʚʞ ʙ¨®²¨ / ʟʦʛʩʦʞ ʙ¨®²¨ 316 40   DI 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ /  Analog control 317 41 0-50Hz AO 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ /  Frequency meter 318 42 0-50Hz AI 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / Forward /stop 319 43   DO 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / Reset 320 44   DO 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / ɻʵʤʪʵʣ 321 45   DI 

ɸʥʭʜʘʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / ʗʚʞ ʙʘʡʥʘ / 
ʟʦʛʩʦʞ ʙʘʡʥʘ 

322 46   DI 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ /  Analog control 323 47 0-50Hz AO 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ /  Frequency meter 324 48 0-50Hz AI 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / Forward /stop 325 49   DO 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / Reset 326 50   DO 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / ɻʵʤʪʵʣ 327 51   DI 

ʍʦʸʨʜʦʛʯ ʘʛʘʘʨʳʥ ʩʘʣʭʠʣʫʫʨ  / ɼɺ / ʗʚʞ ʙʘʡʥʘ / 
ʟʦʛʩʦʞ ʙʘʡʥʘ 

328 52   DI 

ɹʦʛʠʥʦ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩ ʗʚʫʫʣʘʭ        DO 

ɹʦʛʠʥʦ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩ ɿʦʛʩʦʦʭ       DO 

ɹʦʛʠʥʦ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ ʙʘʡʥʘ       DI 

ɹʦʛʠʥʦ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩ ɻװʡʜʵʣ       AI 

 ʥʩ ʙʫʮʘʘʭ ʩʘʣʭʠʣʫʫʨ /ʉɺʋ/ ʗʚʫʫʣʘʭ        DOת

 ʥʩ ʙʫʮʘʘʭ ʩʘʣʭʠʣʫʫʨ /ʉɺʋ/ ɿʦʛʩʦʦʭ       DOת

 ʥʩ ʙʫʮʘʘʭ ʩʘʣʭʠʣʫʫʨ /ʉɺʋ/ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞת
ʙʘʡʥʘ 

      DI 

 ʡʜʵʣ       AIװʥʩ ʙʫʮʘʘʭ ʩʘʣʭʠʣʫʫʨ /ʉɺʋ/ ɻת

ɿװװʥ ʰʠʜʵʛʯ Analog control     0-50Hz AO 

ɿװװʥ ʰʠʜʵʛʯ Frequency meter     0-50Hz AI 

ɿװװʥ ʰʠʜʵʛʯ Forward /stop       DO 

ɿװװʥ ʰʠʜʵʛʯ Reset       DO 

ɿװװʥ ʰʠʜʵʛʯ ɻʵʤʪʵʣ       DI 

ɿװװʥ ʰʠʜʵʛʯ ʗʚʞ ʙʘʡʥʘ/ ʟʦʛʩʦʞ ʙʘʡʥʘ       DI 

ɹʘʨʫʫʥ ʰʠʜʵʛʯ Analog control     0-50Hz AO 

ɹʘʨʫʫʥ ʰʠʜʵʛʯ Frequency meter     0-50Hz AI 

ɹʘʨʫʫʥ ʰʠʜʵʛʯ Forward /stop       DO 

ɹʘʨʫʫʥ ʰʠʜʵʛʯ Reset       DO 

ɹʘʨʫʫʥ ʰʠʜʵʛʯ ɻʵʤʪʵʣ       DI 

ɹʘʨʫʫʥ ʰʠʜʵʛʯ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ ʙʘʡʥʘ       DI 

ɿװװʥ ʪʵʞʵʵʛʯ Analog control     0-50Hz AO 

ɿװװʥ ʪʵʞʵʵʛʯ Frequency meter     0-50Hz AI 

ɿװװʥ ʪʵʞʵʵʛʯ Forward /stop       DO 

ɿװװʥ ʪʵʞʵʵʛʯ Reset       DO 

ɿװװʥ ʪʵʞʵʵʛʯ ɻʵʤʪʵʣ       DI 

ɿװװʥ ʪʵʞʵʵʛʯ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ ʙʘʡʥʘ       DI 

ɹʘʨʫʫʥ ʪʵʞʵʵʛʯ Analog control     0-50Hz AO 
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ɹʘʨʫʫʥ ʪʵʞʵʵʛʯ Frequency meter     0-50Hz AI 

ɹʘʨʫʫʥ ʪʵʞʵʵʛʯ Forward /stop       DO 

ɹʘʨʫʫʥ ʪʵʞʵʵʛʯ Reset       DO 

ɹʘʨʫʫʥ ʪʵʞʵʵʛʯ ɻʵʤʪʵʣ       DI 

ɹʘʨʫʫʥ ʪʵʞʵʵʛʯ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ ʙʘʡʥʘ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ1 ʥʵʵʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ1 ʭʘʘʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ1 ʥʵʵʣʪʪʵʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ1 ʭʘʘʣʪʪʘʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ1 ʪʵʞʵʵʣ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ2 ʥʵʵʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ2 ʭʘʘʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ2 ʥʵʵʣʪʪʵʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ2 ʭʘʘʣʪʪʘʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ2 ʪʵʞʵʵʣ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ3 ʥʵʵʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ3 ʭʘʘʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ3 ʥʵʵʣʪʪʵʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ3 ʭʘʘʣʪʪʘʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ3 ʪʵʞʵʵʣ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ4 ʥʵʵʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ4 ʭʘʘʭ       DO 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ4 ʥʵʵʣʪʪʵʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ4 ʭʘʘʣʪʪʘʡ       DI 

ʉʋʅ ʰʘʭʘʭ ʭʘʘʣʪ ˉ4 ʪʵʞʵʵʣ       DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ1/ Analog control     0-50Hz AO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ1/ Frequency meter     0-50Hz AI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ1/ Forward /stop       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ1/ Reset       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ1/ ɻʵʤʪʵʣ       DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ1/ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ 
ʙʘʡʥʘ 

      DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ2/ Analog control     0-50Hz AO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ2/ Frequency meter     0-50Hz AI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ2/ Forward /stop       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ2/ Reset       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ2/ ɻʵʤʪʵʣ       DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ2/ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ 
ʙʘʡʥʘ 

      DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ3/ Analog control     0-50Hz AO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ3/ Frequency meter     0-50Hz AI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ3/ Forward /stop       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ3/ Reset       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ3/ ɻʵʤʪʵʣ       DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ3/ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ 
ʙʘʡʥʘ 

      DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ4/ Analog control     0-50Hz AO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ4/ Frequency meter     0-50Hz AI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ4/ Forward /stop       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ4/ Reset       DO 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ4/ ɻʵʤʪʵʣ       DI 

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩ /ˉ4/ ʗʚʞ ʙʘʡʥʘ / ʟʦʛʩʦʞ 
ʙʘʡʥʘ 

      DI 
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ɿʫʨʘʛ ʪᴇʩʣʠʡʥ ʥᴇʭʮᴇʣ: 

1. ɿʫʫʭ ʥʴ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ 100% ʪʦʭʠʨʫʫʣʛʘʪʘʡ, ʛʘʣʳʥ 

ʭʦʪʦʣʪʦʡ ʙʘʡʥʘ. 

2. ɿʫʫʭʪʘʡ ʭʦʣʙʦʛʜʦʭ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʛ ʟʫʫʭʥʳ װʡʣʜʚʵʨʣʵʛʯʠʡʥ ʟᴇʚʣᴇʤʞ, 

ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʰʘʘʨʜʣʘʛʘʜ ʪʫʣʛʫʫʨʣʘʥ ʭʠʡʭ ʭʵʨʵʛʪʵʡ. 

3. ɿʫʫʭ ʙʦʣʦʥ ʪװװʥʠʡ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ ʟʫʫʭʥʳ ʭʘʤʛʠʡʥ ʠʭ 

ʭװʯʠʥ ʯʘʜʣʳʥ ʥᴇʭʮᴇʣ ʜʵʵʨ ʭʠʡʭ. 

4. ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ 6 %-ʠʡʥ ʆ2-ʪɻʡ ʭʫʫʨʘʡ ʫʪʘʘʥʳ ʭʠʡʥ SO2 ʙʘ NOʭ-ʠʡʥ 

ʷʣʛʘʨʣʳʥ ʭʵʤʞʵʵ ʄʦʥʛʦʣ ʫʣʩʳʥ װʥʜʵʩʥʠʡ ʙʦʣʦʥ ɽʚʨʦʧʳʥ ʭʦʣʙʦʦʥʳ 

ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʥʘʘʩ ʠʭʛװʡ ʙʘʡʭ ʸʩʪʦʡ. 

5. ɿʫʫʭʥʳ װʡʣʜʚʵʨʣʵʣ, ʟʫʨʘʛ ʪᴇʩᴇʣ, ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ ʥʴ ʵʚʜʨʵʣʜ 

ʭװʨʛʵʭװʡʮ ʯʠʯʠʨʛʵʵ, ʜʫʫ ʯʠʤʵʵʥʵʵʩ ʩʵʨʛʠʡʣʵʛʜʩʵʥ ʙʘʡʭ ʸʩʪʦʡ.  

6. ɿʫʫʭʥʳ ʤʘʢʩʠʤʫʤ ʘʯʘʘʣʘʣʪʘʡ 3 ᴇʜᴇʨ ʘʞʠʣʣʘʭʘʜ ʭʘʥʛʘʣʪʪʘʡ ʭʵʤʞʵʵʥʠʡ 

ʪװʣʰʠʡʛ ʭʘʜʛʘʣʘʭ ʙʘʛʪʘʘʤʞʪʘʡ ʩʘʚʪʘʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʊװʣʰʠʡʛ 

ʞʠʥʣʵʥ ʭʵʤʞʠʭ ʵʩʚʵʣ ʪװʚʰʠʥ ʭʵʤʞʠʭ ʭʵʨʵʛʩʵʣ ʙʘʡʨʣʫʫʣʘʭ ʭʵʨʵʛʪʵʡ.  

7. ʋʫʨ ʭʘʣʘʘʛʫʫʨ, ʵʢʦʥʦʤʘʡʟʝʨ ʙʦʣʦʥ ʘʛʘʘʨ ʭʘʣʘʘʛʫʫʨʳʥ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫ 

ʜʵʵʨ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʭᴇᴇ ʪʦʨʪʛʠʡʛ ʟʘʡʣʫʫʣʘʭ װװʜʥʵʵʩ ʪʦʨʪʦʛ װʣʵʵʣʛʠʡʥ 

ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʙʘʡʨʣʫʫʣʘʭ ʙʘ ʫʫʨ ʭʘʣʘʘʛʫʫʨʳʥ ʥʵʛʜװʛʵʵʨ 

 ʥʜ ʥʵʚʪʵʨʯ ʦʨʦʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʪʦʨʪʦʛװʝʵʩ ʫʫʨ ʘʚʯ ʘʞʠʣʣʘʥʘ. ʄᴇʥ ʛװ

 .ʜʠʡʛ ʩʫʫʨʠʣʫʫʣʥʘװװʨװװʣʵʵʛװ

4.8. ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ɹɸʁʈʐʀʃ, ɿʋʋʍʅʓ ɸɾʀʃʃɸɻɸɸʅʓ ɻʆʈʀʄ, 

ᴆʈɻᴆʊɻᴆʃʀʁʅ ɽʈᴆʅʍʀʁ ʐɸɸʈɼʃɸɻɸ 

ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ɹɸʁʈʐʃʓʅ ʉʆʅɻʆʃʊ: 

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʛ ʩʦʥʛʦʭʜʦʦ ʘʞʣʳʥ ʜʘʘʣʛʘʚʘʨʪ ᴇʛʩᴇʥ 

ʰʘʘʨʜʣʘʛʘ ʙʦʣʦʥ ʤʵʨʛʵʞʣʠʡʥ ʭװʤװװʩʠʡʥ ʩʘʥʘʣ ʟᴇʚʣᴇʤʞʠʡʛ ʭʘʨʛʘʣʟʘʥ ʦʨʦʥ 

ʥʫʪʛʠʡʥ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʪʦʦʮʦʞ, ʛʘʟʘʨ ʜʵʵʨ ʥʴ ʦʯʠʞ ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʩʥʳ װʥʜʩʵʥ 

ʜʵʵʨ ʩʘʣʭʠʥʳ ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣ, ʛʘʟʨʳʥ ʭᴇʨʩʥʠʡ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʭʵʨʵʛʣʵʛʯʠʜ ʦʡʨ 

ʙʘʡʨʣʘʣ, ʩʪʘʥʮʘʘʩ ʷʣʛʘʨʘʭ ʫʪʘʘ, ʛʘʨʯ ʙʦʣʟʦʰʛװʡ ʙʦʭʠʨʜʦʣ ʭʦʪ ʨʫʫ ʯʠʛʣʵʭʛװʡ 

ʙʘʡʭ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʟװʛʵʵʩ ʪʘʚʠʛʜʘʭ ʰʘʘʨʜʣʘʛʳʛ ʩʘʡʪʘʨ ʭʘʥʛʘʭ, ʫʩʘʥ ʭʘʥʛʘʤʞ, 

ʙʦʭʠʨʳʥ ʩװʣʞʵʵ, ʮʘʭʠʣʛʘʘʥʳ ʰʫʛʘʤ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʭʦʜ ʭʷʣʙʘʨ, ʭʦʪʳʥ ʝʨᴇʥʭʠʡ 

ʪᴇʣᴇʚʣᴇʛᴇᴇʪʵʡ ʫʷʣʜʫʫʣʘʥ ʰʠʥʵ ʟʫʨʘʛ ʪᴇʩʣᴇᴇʨ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ  ʰʫʛʘʤ ʪʘʪʘʭ 

ʟʘʤʜ ʪʦʭʠʦʣʜʦʭ ʩʘʘʜ, ʪʦʪʛʦʨ ʟʵʨʛʠʡʛ ʪʦʦʮʦʞ װʟʩʵʥʠʡ װʥʜʩʵʥ ʜʵʵʨ ʩʪʘʥʮʳʥ 

ʙʘʡʨʰʣʳʛ ʩʦʥʛʦʭ ʙᴇʛᴇᴇʜ ʰʠʥʵʯʣʵʣ, ᴇʨʛᴇʪʛᴇʣ ʭʠʡʭ ʪʫʣ ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʙʘʡʨʣʘʣʜ 

ʥʴ ʙʘʨʠʣʛʳʥ ʘʰʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʭʵʩʛʠʡʛ ʰʠʥʵʯʣʵʥ ʟʘʩʚʘʨʣʘʞ ʘʰʠʛʣʘʭʘʘʨ 

ʪᴇʩᴇʣʜ ʘʚʯ װʟʩʵʥ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʭʘʚʩʨʘʣʪʘʜ װʟװװʣʵʚ. 

 ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ɿʋʋʍʅʓ ɸɾʀʃʃɸɻɸɸʅʓ ɻʆʈʀʄ 

ɿʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤʳʛ ʘʯʘʘʣʣʘʘʩ ʥʴ ʭʘʤʘʘʨʫʫʣʞ ʠʭʵʚʯʣʵʥ ʜᴇʨᴇʚ 

ʘʥʛʠʣʜʘʛ: ʭʵʚʠʡʥ ʘʯʘʘʣʣʳʥ ʛʦʨʠʤ, ʭʫʚʴʩʘʭ ʘʯʘʘʣʣʳʥ ʛʦʨʠʤ, ᴇʜᴇʨ ʙװʨ ʷʚʫʫʣʘʭ 

ʙʦʣʦʥ ʟʦʛʩʦʦʭ ʛʦʨʠʤ, ʦʨʛʠʣ ʘʯʘʘʣʣʳʥ ʛʦʨʠʤ ʟʵʨʵʛ ʙʦʣʥʦ.   
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(1) ʍʵʚʠʡʥ ʘʯʘʘʣʣʳʥ ʛʦʨʠʤ: ɿʫʫʭʳʛ ʙʘʡʥʛʘ ʭʵʚʠʡʥ ʘʯʘʘʣʘʣʜ ʘʞʠʣʣʫʫʣʘʭʘʘʨ 

ʪᴇʣᴇʚʣᴇʭ.  

(2) ʍʫʚʴʩʘʭ ʘʯʘʘʣʣʳʥ ʛʦʨʠʤ: ɼʫʣʘʘʥʳ ʭʵʨʵʛʣʵʵʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʟʫʫʭʳʛ ʭʘʤʛʠʡʥ 

ʠʭ ʘʯʘʘʣʣʘʘʩ ʭʘʤʛʠʡʥ ʙʘʛʘ ʘʯʘʘʣʣʳʥ ʭʦʦʨʦʥʜ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʭ. ɿʫʫʭ 

ʠʭʵʚʯʣʵʥ ᴇʥʜᴇʨ ʭʵʨʵʛʣʵʵʪʵʡ ʘʞʣʳʥ ᴇʜʨװװʜʵʜ ʭʵʚʠʡʥ ʘʯʘʘʣʣʘʘʨ, ʭʵʨʵʛʣʵʵ 

ʙʘʛʘʪʘʡ ʘʞʣʳʥ ᴇʜʨװװʜʵʜ ʭʵʩʵʛʯʠʣʩʵʥ ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʥʘ.  

(3) ᴆʜᴇʨ ʙװʨ ʷʚʫʫʣʘʭ ʙʦʣʦʥ ʟʦʛʩʦʦʭ ʛʦʨʠʤ: ʉʠʩʪʝʤʠʡʥ ʘʯʘʘʣʣʳʛ 

ʪʦʭʠʨʫʫʣʘʭʳʥ ʪʫʣʜ ʟʫʫʭʳʛ ᴇʜᴇʨ ʙװʨ ʷʚʫʫʣʞ ʟʦʛʩʦʦʭʦʦʨ ʪᴇʣᴇʚʣᴇʭ. ɿʫʫʭʳʛ 

ʠʭʵʚʯʣʵʥ ᴇʥʜᴇʨ ʭʵʨʵʛʣʵʵʪʵʡ ʘʞʣʳʥ ᴇʜʨװװʜʵʜ ʭʵʚʠʡʥ ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʫʫʣʞ, 

ʭʘʨʠʥ ʭʵʨʵʛʣʵʵ ʙʘʛʘʪʘʡ ʘʞʣʳʥ ᴇʜʨװװʜʵʜ ʘʞʠʣʣʫʫʣʜʘʛʛװʡ. ʄᴇʥ ʟʫʫʭʳʛ ʟʦʛʩʦʦʩʥʳ 

ʜʘʨʘʘ ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʥʜ ʜʘʭʠʥ ʛʘʣʣʘʭ ʙʦʣʦʤʞʪʦʡʛʦʦʨ ʪᴇʣᴇʚʣᴇʥᴇ.  

(4) ʆʨʛʠʣ ʘʯʘʘʣʣʳʥ ʛʦʨʠʤ: ʉʠʩʪʝʤʠʡʥ ʦʨʛʠʣ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 

 ʝʜ ʟʫʫʭʳʛ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʭװ

ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ᴆʈɻᴆʊɻᴆʃʀʁʅ ɽʈᴆʅʍʀʁ ʇʃɸʅʓ ʐɸɸʈɼʃɸɻɸ: 

ʉʪʘʥʮʳʥ ʙʘʡʨʣʘʣʜ ʜʦʦʨʭ ʩʠʩʪʝʤ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʪʦʭʠʨʫʫʣʘʥ 

ʙʘʡʨʣʫʫʣʘʭ ʸʩʪʦʡ. 

¶ ʉʪʘʥʮʳʥ װʥʜʩʵʥ ʪʦʥʦʛʣʦʣ 

¶ ɿʫʫʭ, ʪװװʥʠʡ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣ 

¶ ʅװװʨʩ ʭʘʜʛʘʣʘʭ ʪʘʣʙʘʡ 

¶ ʊװʣʰ ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤ 

¶ ʅʘʨʠʡʥ װʥʩ ʭʘʜʛʘʣʘʭ ʩʘʚ, װʥʩ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤ, ʘʛʘʘʨʳʥ ʢʦʤʧʨʝʩʩʦʨ, ʛʵʭ 

ʤʵʪ. 

¶ ɼʘʚʭʘʨʛʳʥ װʥʩ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤ 

¶ ʗʥʜʘʥ 

¶ ʎʵʚʵʨ ʫʩ ʭʘʜʛʘʣʘʭ ʩʘʚ 

¶ ɻʘʣʳʥ ʫʩ ʭʘʜʛʘʣʘʭ ʩʘʚ (ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣ ʪʫʩʜʘʘ ʩʘʚ) 

¶ ʐʠʥʛʵʥ ʪװʣʰʥʠʡ ʩʘʚ, ʥʘʩʦʩ ʩʪʘʥʮ 

¶ ʍʠʤʠ ʫʩ ʮʵʚʵʨʣʵʛʵʵ, ʩʘʘʨʤʘʛʞʫʫʣʘʭ ʩʘʚ 

¶ ʍʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʛʵʵ 

¶ ɹʦʭʠʨ ʫʩ ʮʵʚʵʨʣʵʭ ʩʠʩʪʝʤ 

¶ ɹʫʩʘʜ ʪʫʩʣʘʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ 

¶ ʋʜʠʨʜʣʘʛʳʥ ʥʵʛʜʩʵʥ ʰʠʪ 

¶ ɻʘʣʳʥ ʫʩʥʳ ʥʘʩʦʩʥʳ ʙʘʡʨ 

¶ ɽʨᴇʥʭʠʡ ʫʜʠʨʜʘʭ ʠhʪ 

¶ ʊװʣʰ ʜʘʤʞʫʫʣʘʭ, װʥʩ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤ, ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʪʫʩ 

ʪʫʩʜʘʘ ʫʜʠʨʜʣʘʛʳʥ ʙʘʡʨ 

¶ ʅʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ  

 :ʥʜʩʵʥ ʮʝʭɻʜ ʜʘʨʘʘʭ ʙʘʡʨʳʛ ʙʘʛʪʘʘʥʘת

¶ ɿʫʫʭʥʳ ʭʵʩʵʛ, ʟʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʦʣ, ʢʦʥʚʝʢʪʠʚ ʭʵʩʵʛ, ʵʢʦʥʦʤʘʡʟʝʨ, ʘʛʘʘʨ 

ʫʨʴʜʯʠʣʘʥ ʭʘʣʘʘʭ ʙʘʡʨ, ʪװʣʰʥʠʡ ʙʫʥʢʝʨʠʡʥ ʭʦʨʛʦ ʛʵʭ ʤʵʪ 

 ʥʠʡ ʫʜʠʨʜʣʘʛʘװװʥʩ ʙʘʨʠʛʯ, ʪת ¶
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¶ ɸʛʘʘʨ, ʫʪʘʘʥʳ ʩʫʚʘʛ. 

¶ ʗʥʜʘʥ 

ɽʨᴇʥʭʠʡʜᴇᴇ, ʫʛʩʨʘʣʪ, ʟʘʩʚʘʨʳʥ װʝʜ ʩʠʩʪʝʤ/ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʩʘʘʜʛװʡ 

ʭװʨʵʭʵʵʨ ʙʘʡʥʘ. 

ʏʫʭʘʣ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʟʘʜʣʘʭ, ʟʘʩʚʘʨʣʘʭʘʘʨ ʙʘʡʨʣʫʫʣʘʭ ʭʘʥʛʘʣʪʪʘʡ 

ʦʨʦʥ ʟʘʡʛ ʩʪʘʥʮʳʥ ʙʘʡʨʣʘʣʜ ʪʫʩʛʘʥʘ. ɿᴇᴇʚʨʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʟᴇᴇʭ ʟʘʤ, 

ʦʨʦʥ ʟʘʡ ʭʘʥʛʘʣʪʪʘʡ ʙʘʡʭʘʘʨ ʪʦʦʮʦʭ ʭʵʨʵʛʪʵʡ. 

ɿʫʫʭʥʳ ʛʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʘʩ ʜʦʦʰ ʙʫʫʣʛʘʩʘʥ ʰʘʘʨʛʘ ʙʦʣʦʥ  

 ʥʩ ʭʘʜʛʘʣʘʭ ʭʦʸʨ ʙʫʥʢʝʨ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʙʫʥʢʝʨװ ʥʩ ʙʘʨʠʛʯʠʜ ʙʘʨʠʛʜʩʘʥ ʥʘʨʠʡʥװ

ʪʫʩ ʙװʨ ʪʦʥʦʛʣʦʣʳʥ ʥʵʛ ᴇʜʨʠʡʥ װʥʩʠʡʛ ʙʘʛʪʘʘʭ ʭʵʤʞʵʵʪʵʡ ʙʘʡʥʘ. תʥʩʠʡʛ 

ʙʫʥʢʝʨʵʵʩ ʘʯʘʘʥʳ ʤʘʰʠʥʘʘʨ ʘʚʯ ʟʘʡʣʫʫʣʥʘ. תʥʩ ʟʘʡʣʫʫʣʘʭ ʤʘʰʠʥʳ ʭᴇʜᴇʣʛᴇᴇʥ 

ʩʘʘʪʘʭʘʘʨʛװʡ ʟʘʤʪʘʡ ʙʘʡʥʘ.  

ʋʛ ʩʪʘʥʮ ʛʘʣʳʥ ʘʶʫʣʳʥ ʟʵʨʵʛʣʵʣʵʵʨ ñʝʨʜʠʡʥ ʘʶʫʣʪʘʡò  ʘʥʛʠʣʘʣʜ  ʙʘʛʪʘʥʘ,  

ʭʦʸʨ  ʮʘʛʠʡʥ ʪʫʨʰ ʥʘʩʦʩʦʦʨ ʰʘʭʘʭʘʜ ʭװʨʵʣʮʵʭ ʭʵʤʞʵʵʥʠʡ ʫʩʥʳ  ʥᴇᴇʮʪʵʡ  ʙʘʡʥʘ.  

ɻʘʣʳʥ ʫʩʳʛ NFPA ʜװʨʵʤʜ ʟʘʘʩʘʥ ʪʦʜʦʨʭʦʡ ʜʦʦʜ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʘʜ 

ʰʘʘʨʜʘʛʜʘʭ ʭʵʤʞʵʵʛʵʵʨ ʪʦʦʮʦʦʜ ʫʩ ʥʠʡʪ ʭʵʨʵʛʮʵʵʪʵʡ ʭʘʤʪ ʥᴇᴇʮᴇʣʞ ʙʦʣʥʦ. 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʫʩ ʭʘʜʛʘʣʘʭ ʩʘʚ ʩʪʘʥʮʳʥ ʛʘʣʳʥ ʫʩʳʛ ʭʘʜʛʘʣʥʘ. ɻʘʣʳʥ ʫʩʥʳת

ʥʘʩʦʩʳʛ ʟᴇʚʭᴇʥ ʩʪʘʥʮʘʜ ʟʦʨʠʫʣʞ ʭʠʡʩʵʥ ʙʘʡʥʘ. 

ʉʪʘʥʮʳʥ ʙʘʡʨʣʘʣʜ ʤᴇʥ ʰʠʥʛʵʥ ʪװʣʰ ʭʘʜʛʘʣʘʭ ʩʘʚ, ʟʫʫʭ ʛʘʣʣʘʭ ʪװʣʰʥʠʡ 

ʥʘʩʦʩʥʳ ʙʘʡʨʳʛ ʘʚʯ װʟʥʵ. ʉʪʘʥʮʳʥ ʛʦʣ ʟʘʤ, װʥʜʩʵʥ ʮʝʭ, ʪʫʩʣʘʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, 

ʙʫʩʘʜ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʜ ʭװʨʵʭ ʟʘʤ ʙʘʡʭ ʸʩʪʦʡ. תʥʜʩʵʥ ʮʝʭʠʡʥ ʟʘʤ, ʪʫʩʣʘʭ 

ʙʘʡʛʫʫʣʘʤʞ/ʙʘʨʠʣʛʘʜ ʭװʨʵʭ ʟʘʤʳʥ ᴇʨʛᴇʥ 10 ʤ ʙʘʡʥʘ. ɻʦʣ ʙʦʣʦʥ ʪʫʩʣʘʭ ʟʘʤʪʘʡ 

ʦʛʪʣʦʣʮʩʦʥ ʰʫʛʘʤ ʭʦʦʣʦʡʥ ʷʚʘʭ ʟʘʤ ʭʘʨʛʘʣʟʘʥ 10 ʤ, 8 ʤ ʟʘʡʪʘʡ ʙʘʡʥʘ. ʋʛ ʩʪʘʥʮ 

ʙʫʩʘʜ ʰʫʛʘʤ ʭʦʦʣʦʡ ʪʘʚʠʭʘʜ ʭʦʦʣʦʡʥ ᴇʥʭʨװװʣʵʛʪʵʡ ʙʘʡʥʘ. ʉʪʘʥʮʳʥ ʙʘʨʠʣʛʳʥ 

ʙʘʡʨʣʘʣʳʛ ʭʘʚʩʨʘʣʪʘʜ װʟװװʣʵʚ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ ʙʦʨʦʦʥʳ ʫʩ ʮʫʛʣʫʫʣʘʭ, ʭʘʜʛʘʣʘʭ, ʠʣװװʜʣʠʡʛ ʙʦʨʦʦʥʳ 

ʫʩʥʳ ʩʫʚʛʘʘʨ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʪʵʡ ʙʘʡʥʘ. 

ʉʪʘʥʮʳʥ ʭʠʣ ʭʷʟʛʘʘʨʳʥ ʵʨʛʵʥ ʪʦʡʨʦʥʜ ʥʦʛʦʦʥ ʙװʩ ʙʠʡ ʙʦʣʛʦʞ ʪʦʭʠʨʦʭ 

ʫʨʛʘʤʣʳʛ ʪʘʨʴʞ ʪʦʭʠʞʫʫʣʘʭ ʪʘʣʘʘʨ ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʪʫʩʛʘʭ ʭʵʨʵʛʪʵʡ. 

 

4.9.  ʍɸʃɸɸʃʊ, ɸɻɸɸʈ ʉʕʃɻʕʃʊ, ɸɻɸɸʈɾʋʋʃɸʃʊʓʅ ʉʀʉʊɽʄ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʵʟʣʵʭװװʥʵʵʨ ʪʦʦʮʦʭʦʜ ʭʘʣʘʘʣʪʳʥ ʥʠʡʪ 

ʘʯʘʘʣʘʣ 0.543 ɻʢʘʣ/ʮ ʙʘʡʛʘʘ ʪʫʣ ʪװװʥʜ ʪʦʭʠʨʩʦʥ ʭʘʣʘʘʣʪʳʥ ʰʫʛʘʤ, ʭʘʣʘʘʭ 

ʭʵʨʵʛʩʣʠʡʛ ʪʦʭʠʨʫʫʣʘʥ ʥʘʨʠʡʚʯʣʘʥ ʩʦʥʛʦʞ, ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʪʫʩʛʘʭ ʭʵʨʵʛʪʵʡ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʘʨʘʘʭ ᴇʨᴇᴇ, ʪʘʩʘʣʛʘʘʥʫʫʜʘʜ ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʩʠʩʪʝʤ 

ʪʘʚʠʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. װתʥʜ: 

¶ ɿʫʫʭʥʳ ʤʘʰʠʥʯʠʡʥ ᴇʨᴇᴇ  

¶ ʀʥʞʝʥʝʨ ʪʝʭʥʠʢʠʡʥ ʘʞʠʣʯʜʳʥ ᴇʨᴇᴇ 

¶ ʍʫʚʮʘʩ ʩʦʣʠʭ ᴇʨᴇᴇ 

¶ ɼʦʪʦʦʜ ʭʵʨʵʛʮʵʵʥʠʡ ᴇʨᴇᴇ 

¶ ɼʘʚʪʘʤʞ ʭʫʚʴʩʛʫʫʨʳʥ ᴇʨᴇᴇ 
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¶ ʊװʣʰʥʠʡ ʣʘʙʦʨʘʪʦʨʠ 

¶ ʍʠʤʠ-ʋʩ ʙʵʣʪʛʵʣʠʡʥ ʟʘʘʣ 

ʄʝʭʘʥʠʢ ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʩʠʩʪʝʤ ʰʘʘʨʜʘʛʜʘʭ ʛʘʟʨʫʫʜ: 

¶ 10/0.4 ʢɺʪ-ʳʥ ʭʫʚʘʘʨʠʣʘʭ ʙʘʡʛʫʫʣʘʤʞ 

¶ ɿʫʫʭʘʥ ʟʘʘʣ 

¶ ɸʨʠʫʥ ʮʵʚʨʠʡʥ ᴇʨᴇᴇʥװװʜ 

ɸʛʘʘʨ ʩʵʣʛʵʣʪ ʙʦʣʦʥ ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʩʠʩʪʝʤʠʡʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ ʜʦʦʨʭ ʟʘʨʯʤʘʘʨ 

ʙʦʣʦʚʩʨʫʫʣʥʘ. װתʥʜ: 

¶ ɸʰʠʛʣʘʣʪʳʥ ʙʦʣʦʥ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʠʡ ʘʞʠʣʯʜʘʜ ʘʞʣʳʥ ʪʦʭʠʪʦʡ ʦʨʯʠʥ 

ʙװʨʜװװʣʵʭ װװʜʥʵʵʩ ʘʞʠʣʣʘʭ ʦʨʯʥʳ ʥᴇʭʮᴇʣʠʡʛ ʭʷʥʘʭ 

¶ ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʥ ʩʠʩʪʝʤװװʜʠʡʛ ʟᴇʚ ʘʞʠʣʣʫʫʣʞ ʭʘʤʛʘʘʣʘʭʳʥ ʪʫʣʜ 

ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʜʦʪʦʨʭ ʥᴇʭʮᴇʣʠʡʛ ʟʘʘʩʘʥ ʭʷʟʛʘʘʨʳʥ ʭװʨʵʵʥʜ ʭʷʥʘʭ 

¶ ʎʵʚʵʨʣʵʵʛװʡ ʘʛʘʘʨ ʜʦʪʦʛʰ ʥʵʚʪʵʨʯ ʦʨʦʭʦʦʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭʠʡʥ ʪʫʣʜ 

ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʜʦʪʦʨ ʙʘʛʘ ʟʵʨʛʠʡʥ ʵʝʨʵʛ ʜʘʨʘʣʪʳʛ ʙʘʨʠʭ 

¶ ɸʞʠʣʯʠʜ ʛʘʨʘʭ ʭʘʤʛʘʘʣʘʣʪʪʘʡ ʟʘʤʳʥ ʜʘʛʫʫʜ ʫʪʘʘʛ ʭʷʥʘʣʪʜʘʘ ʙʘʡʣʛʘʭʳʥ 

ʪʫʣʜ ʘʛʘʘʨʳʛ ʜʘʨʘʣʪʞʫʫʣʘʭ 

¶ ɸʶʫʣʪʘʡ ʭʠʡ ʙʦʣʦʥ ʫʪʘʘʛ ʟʘʡʣʫʫʣʘʭ 

¶ ɻʘʣ ʪװʡʤʵʨ, ʛʘʣʳʥ ʜᴇʣ, ʫʪʘʘʛ ʛʘʟʘʨ ʘʚʭʫʫʣʘʣʛװʡ ʟʦʛʩʦʦʭ. 

ɸʛʘʘʨ ʩʵʣʛʵʭ ʙʦʣʦʥ ʘʛʘʘʨʞʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ ʭʘʛʘʩ ʘʚʪʦʤʘʪ ʙʫʶʫ 

ʛʘʨ ʫʜʠʨʜʣʘʛʘʪʘʡ ʙʘʡʭʘʘʨ ʙʦʣʦʚʩʨʫʫʣʥʘ. 

ʋʜʠʨʜʣʘʛʘ ʭʷʥʘʣʪ, ʮʘʭʠʤ ʪʦʥʦʛʣʦʣ, ʭʫʚʘʘʨʠʣʘʭ ʙʘʡʛʫʫʣʘʤʞ, ʘʢʢʫʤʣʷʪʦʨ 

ʮʵʥʵʛʣװװʨ, ʢʦʤʧʴʶʪʝʨʳʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʦʬʬʠʩʳʥ ᴇʨᴇᴇʥװװʜ ʙʦʣʦʥ 

ʣʘʙʦʨʘʪʦʨʠ ʟʵʨʵʛ ʘʛʘʘʨ ʩʵʣʛʵʭ ʩʠʩʪʝʤʪʵʡ ʙʘʡʭ ᴇʨᴇᴇʥװװʜʠʡʥ ʜʦʪʦʨʭ ʦʨʯʠʥ ʥʴ 

ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʟʘʘʩʘʥ ʜʦʦʨʭ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʙʘʡʚʘʣ ʟʦʭʠʥʦ.  

 ʍϾʩʥʵʛʪ IV.24. ɸʛʘʘʨ ʩʵʣʛʵʭ ʩʠʩʪʝʤʜ ʟʦʨʠʫʣʘʛʜʩʘʥ ЊʨЊЊʥʠʡ ʜʦʪʦʨʭ ʥЊʭʮЊʣʜ ʪʘʚʠʛʜʘʭ 

ʰʘʘʨʜʣʘʛʘ 

ʍʫʫʨʘʡ ʪʝʨʤʦʤʝʪʨʠʡʥ ʟʘʘʣʪ 

(°C) 

ʍʘʤʛʠʡʥ ʙʘʛʘ ʭʘʨʴʮʘʥʛʫʡ 

ʯʠʡʛʰʠʣ (%) 

ʍʘʤʛʠʡʥ ʠʭ ʭʘʨʴʮʘʥʛʫʡ 

ʯʠʡʛʰʠʣ (%) 

23   40 60 

ʄʝʭʘʥʠʢ ʩʠʩʪʝʤװװʜ ʥʴ ʘʛʘʘʨ ʩʵʣʛʵʭ ʙʦʣʦʥ ʘʛʘʘʨʞʫʫʣʘʭ ʩʠʩʪʝʤ 

ʩʫʫʨʠʣʫʫʣʘʭʘʜ ʟʦʨʠʫʣʘʛʜʩʘʥ NFPA 90A ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ 

ʙʘʡʚʘʣ ʟʦʭʠʥʦ. 

ɹװʭ ʩʠʩʪʝʤ ʥʴ ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʟʘʘʩʘʥ ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭ ʙʠʝ ʜʘʘʩʘʥ 

ʫʜʠʨʜʣʘʛʘʪʘʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵ ʙʫʶʫ 

ʵʚʜʨʵʣʠʡʥ ʫʣʤʘʘʩ ʟʦʛʩʦʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʚʘʣ ʫʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇ ʙʦʣʦʥ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ᴇʨᴇᴇʥװװʜʵʜ ʪʘʚʠʛʜʩʘʥ ʘʛʘʘʨ ʩʵʣʛʵʭ, ʘʛʘʘʨʞʫʫʣʘʭ ʩʠʩʪʝʤ ʥʴ 

ʪʘʩʨʘʣʪʛװʡ ʭʵʚʠʡʥ ʘʞʠʣʣʘʭ ʥᴇᴇʮ ʯʘʜʘʣʪʘʡ ʙʘʡʚʘʣ ʟʦʭʠʥʦ. װתʥʪʵʡ ʪᴇʩʪʵʡʛᴇᴇʨ 

ʙʫʩʘʜ ʭʵʩʵʛʪ ʪʘʚʠʛʜʩʘʥ ʘʛʘʘʨ ʩʵʣʛʵʭ ʙʘ ʘʛʘʘʨʞʫʫʣʘʭ ʩʠʩʪʝʤ ʥʴ ʩʪʘʥʮʳʥ װʥʜʩʵʥ 

ʘʞʠʣʣʘʛʘʘʛ ʘʣʜʘʛʜʫʫʣʘʣʛװʡʛʵʵʨ ʪʝʤʧʝʨʘʪʫʨʳʛ ʙʦʣʦʤʞʠʡʥ ᴇʥʜᴇʨ ʪװʚʰʠʥʜ 

ʙʘʡʣʛʘʭʘʜ ʭװʨʵʣʮʵʭװʡʮ ʯʘʜʘʣʪʘʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɿʘʨʠʤ ᴇʜᴇʨ ʘʞʠʣʣʘʘʜ ʰᴇʥᴇ ʟʦʛʩʜʦʛ ʘʞʠʣʣʘʛʘʘ ʥʴ ʪʘʩʘʣʜʜʘʛ ʩʠʩʪʝʤװװʜ 

ʥʴ ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʯʘʜʘʣ ʜʵʵʨ 25 %-ʠʡʥ ʥᴇᴇʮʪʵʡ ʙʘʡʭ ʭʵʨʵʛʪʵʡ. ʍʘʨʠʥ ʪʘʩʨʘʣʪʛװʡ 
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ʘʞʠʣʣʘʜʘʛ ʩʠʩʪʝʤװװʜ ʥʴ ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʯʘʜʣʳʥʭʘʘ 5 %-ʠʡʥ ʥᴇᴇʮʪʵʡ ʙʘʡʞ ʙʦʣʥʦ.  

ɸʛʘʘʨ ʩʵʣʛʵʣʪʠʡʥ ʫʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤʜ ʪʫʭʘʡʥ ʭʵʩʵʛ ʙʦʣʦʥ ʘʣʩʣʘʛʜʤʘʣ 

 ʥʜʩʵʥ ʪʦʥʦʛʣʦʣʳʥ ʘʛʘʘʨ ʩʵʣʛʵʣʪʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙʘʡʜʣʳʥ ʭʷʥʘʣʪ ʙʦʣʦʥװ

ʫʜʠʨʜʣʘʛʳʥ ʙװʭ ʥʘʨʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞ, ʭʵʩʛʠʡʥ ʫʜʠʨʜʣʘʛʳʥ ʧʘʥʝʣʫʫʜ ʟʵʨʵʛ 

ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʭʘʤʘʘʨʥʘ. 

ɹװʭ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʜ ʘʞʠʣʣʘʞ ʙʫʡ ʘʞʠʣʣʘʛʩʜʘʜ ʟʦʨʠʫʣʞ, ʭʵʨʵʚ ʛʘʣ 

ʛʘʨʚʘʣ ʫʪʘʘʛ ʭʷʥʘʣʪʜʘʘ ʙʘʡʣʛʘʭ, ʫʪʘʘʛ ʰʠʥʛʵʣʵʭ ʙʫʶʫ ʘʨʠʣʛʘʭ ʙʦʣʦʥ ʙʘʨʠʣʛʳʛ 

ʜʘʨʘʣʪʞʫʫʣʘʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʮʵʚʵʨ ʘʛʘʘʨ ʦʨʫʫʣʥʘ. ɿᴇʚʭᴇʥ ʘʛʘʘʨʞʫʫʣʜʘʛ 

ʭʵʩʛװװʜʵʜ ʜʦʪʦʨʭ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇʩᴇʣʪ ʦʨʯʥʳ ʭʵʤʵʵʩ 5°C-ʵʵʩ ʠʭ ʙʘʡʞ 

ʙʦʣʦʭʛװʡ, ʵʩʚʵʣ ʙʘʛʘʘʨ ʪʦʦʮʦʭʦʜ ʮʘʛʪ 12 ʫʜʘʘ ʘʛʘʘʨʳʛ ʥʴ ʩʦʣʴʞ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ʕʥʵ ʥʴ ʘʣʠʚʘʘ ʙʫʩʘʜ ʥʘʨʠʡʥ ʰʘʘʨʜʣʘʛʘʘʩ װʣ ʭʘʤʘʘʨʘʥ ʘʶʫʣʛװʡ 

ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʰʘʘʨʜʣʘʛʘ ʶʤ. ʎʵʚʵʨ ʘʛʘʘʨʳʥ ʥʠʡʪ ʭʘʥʛʘʩʘʥ 

ʘʛʘʘʨʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʫʚʴ ʭʵʤʞʵʵʛ ᴇʨᴇᴇ ʙʦʣʛʦʥʜ ʪʘʚʠʛʜʘʭ ʰʘʘʨʜʣʘʛʘʘʩ 

ʭʘʤʘʘʨʘʭ ʪʫʣ 0-100%-ʠʡʥ ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʥʵ. ɻʵʭʜʵʵ ʜʦʦʨʭ ᴇʨᴇᴇʥװװʜʵʜ ʙʘʡʥʛʘ 

100 % ʮʵʚʵʨ ʘʛʘʘʨʪʘʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. װתʥʜ: 

¶ ɸʢʢʫʤʣʷʪʦʨʳʥ ᴇʨᴇᴇ 

¶ ʍʠʤʠʡʥ ʙʦʜʠʩ ʭʘʜʛʘʣʘʭ ᴇʨᴇᴇ 

¶ ʍʠʡ ʭʘʜʛʘʣʘʭ ᴇʨᴇᴇ (ʙʠʪװװ ʘʛʫʫʣʘʭʪʘʡ ʙʘʡʚʘʣ ʩʘʡʥ) 

¶ ɸʨʠʫʥ ʮʵʚʨʠʡʥ ᴇʨᴇᴇ. 

ɸʛʘʘʨ ᴇʛᴇʭ ʙװʭ ʪᴇʭᴇᴇʨᴇʤʞ ʘʛʘʘʨ ʟʦʭʠʮʫʫʣʘʭ ʭʘʚʪʛʘʡ ʭʘʘʣʪʪʘʡ ʙʘʡʥʘ. ɸʣʴ ʯ 

ʫʣʠʨʘʣʜ ʘʛʘʘʨʞʫʫʣʘʛʯʘʘʨ ʜʘʤʞʠʞ ʙʘʨʠʣʛʘ ʙʘʡʰʠʥʜ ʙʦʨʦʦʥʳ ʫʩ ʦʨʫʫʣʘʭʛװʡ 

ʙʘʡʣʛʘʭʳʥ ʪʫʣʜ ʘʨʛʘ ʭʵʤʞʵʵʛ ʙʘʡʥʛʘ ʘʚʯ ʙʘʡʥʘ. ɸʛʘʘʨʳʥ ʩʵʣʛʵʣʪ ʭʠʡʜʵʛ 

ʛʘʟʨʫʫʜʘʜ ʙʦʣʦʥ ʷʤʘʨ ʥʵʛ ʫʪʘʘ ʙʦʣʦʥ ʭʠʡ ʥʵʚʪʵʨʯ ʙʦʣʟʦʰʛװʡ ʛʘʟʨʫʫʜʳʛ ʷʤʘʨ ʯ 

ʟʘʡ ʟʘʚʩʘʨʛװʡ ʙʦʣʛʦʞ ʙʠʪװװʣʥʵ. 

Tʫʩ ʩʠʩʪʝʤʠʡʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ ʛʘʣ ʪװʡʤʵʨ ʙʦʣʦʥ ʫʪʘʘ ʛʘʨʘʭʛװʡ ʙʘʡʭʘʘʨ 

ʙʦʣʦʚʩʨʫʫʣʥʘ. ɸʛʘʘʨ ʦʨʞ ʙʘʡʛʘʘ ʙװʭ ʫʨʩʛʘʣ ʜʵʵʨ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʛ ʮʵʚʵʨ 

ʘʛʘʘʨʘʘʨ ʰʠʥʛʵʣʵʭʠʡʥ ᴇʤʥᴇ ʫʪʘʘʥʳ ʜʦʭʠʦʣʦʣ ʪʘʚʠʥʘ. 

ɸʞʠʣʯʠʜ ʛʘʜʘʛʰ ʛʘʨʘʭ ʭʦʥʛʠʣ/ʢʦʨʠʜʦʨ ʙʦʣʦʥ ʛʦʥʭʫʫʜʳʛ ʷʤʘʨ ʯ ʟʘʡ 

ʟʘʚʩʘʨʛװʡ ʙʦʣʛʦʞ ʙʠʪװװʤʞʣʵʭ ʘʞʣʳʛ ɸʤʝʨʠʢ, ɸʥʛʣʠ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ/ʍʷʪʘʜ 

ʫʣʩʳʥ ɻɹ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʭʠʡʭʵʵʨ ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʪʫʩʛʘʥʘ. ɿʘʨʠʤ ʦʥʮʣʦʛ ɸʉɸ 

ʩʠʩʪʝʤ ʮʘʭʠʣʛʘʘʥ ʭʘʥʛʘʤʞʠʡʛ ʮʘʭʠʣʛʘʘʥ r ʛʦʣ ʰʫʛʘʤʘʘʩ ʘʚʥʘ. ʀʡʤ ʩʠʩʪʝʤʜ 

ʜʦʦʨʭ ʭʵʩʛװװʜ ʭʘʤʘʘʨʥʘ. װתʥʜ: 

¶ ʋʜʠʨʜʣʘʛʳʥ ᴇʨᴇᴇ 

¶ ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ᴇʨᴇᴇʥװװʜ 

¶ ɸʶʫʣʪʘʡ ʭʠʡ ʙװʭʠʡ ᴇʨᴇᴇ 

¶ ɻʘʣ ʙʘ ʫʪʘʘ ʭʷʥʘʭ ʩʠʩʪʝʤװװʜ ʟʵʨʵʛ ʙʦʣʥʦ. 

 

4.10.  ʋʊɸɸʅʓ ʗʅɼɸʅ 

ᴆʚʣʠʡʥ ʫʣʠʨʘʣʜ ʙʫʶʫ ʦʨʛʠʣ ʘʯʘʘʣʣʳʥ װʝʜ 10.5 ʄɺʪ-ʳʥ 2, 4.2 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 2, ʥʠʡʪ 4 ʟʫʫʭ 85%  ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʞ, 7 ʄɺʪ ʯʘʜʘʣʪʘʡ 1, 4.2 ʄɺʪ 

ʯʘʜʘʣʪʘʡ 1, ʥʠʡʪ 2 ʟʫʫʭ ʙʵʣʪʛʵʣʜ ʙʘʡʭʘʜ ʮʘʛʪ ʜʫʥʜʞʘʘʨ 6.395 ʪ/ʮ ʥװװʨʩ ʭʵʨʵʛʣʵʭ 

ʪʦʦʮʦʦ ʛʘʨʩʘʥ.  
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ʍʘʨʠʥ ᴇʨʛᴇʪʛᴇʣʠʡʥ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ ʥʵʛ ʟʫʫʭʥʳ ʪװʣʰʥʠʡ ʮʘʛʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 2678.6 ʢʛ/ʮ, ʭʦʸʨ ʟʫʫʭʥʳʭ 5357.2 ʢʛ/ʮ ʙʘʡʥʘ. 

ʊʫʩ ʜʫʣʘʘʥ r ʩʪʘʥʮʳʥ ʦʜʦʦ  ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʟʫʫʭʥʫʫʜʳʥ ʭʦʣʙʦʛʜʩʦʥ  

ʷʥʜʘʥʛʠʡʥ ᴇʥʜᴇʨ 43.7 ʤ, ʛʘʨʘʭ ʦʛʪʣʦʣʳʥ ʜʠʘʤʝʪʨ 1.5 ʤ ʙʘʡʥʘ. ᴆʨʛᴇʪʛᴇʣʠʡʥ 

ʭʵʩʛʠʡʥ ʟʫʫʭʥʫʫʜʳʛ ʦʜʦʦ ʘʰʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ 56.6 ʤ ᴇʥʜᴇʨ, ʩʫʫʨʠʡʥ  ʦʛʪʣʦʣ 6 

ʤ, ʛʘʨʘʭ ʦʛʪʣʦʣ 2.0 ʤ ʜʠʘʤʝʪʨʪʵʡ ʷʥʜʘʥʜ ʭʦʣʙʦʭ ʙʦʣʥʦ. ʀʡʤʜ ᴇʨʛᴇʪʛᴇʣʠʡʥ 2 ʟʫʫʭ  

ʥʵʨʣʵʩʵʥ ʯʘʜʣʘʘʨʘʘ ʘʞʠʣʣʘʭ װʝʠʡʥ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʫʪʘʘʥʳ ʭʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪʘʘʨ  ʷʥʜʘʥʛʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʚ.  

 

ʋʪʘʘʥʳ ʷʥʜʘʥʛʠʡʥ ʪʦʦʮʦʦ: 

1) 1 ʢʛ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʛʘʘʨʳʥ ʦʥʦʣʳʥ ʭʵʤʞʵʵ 4.4 ʥʤ3/ʢʛ, 

ʭʦʸʨ ʟʫʫʭʘʥʜ ʮʘʛʪ ʰʘʘʨʜʘʛʜʘʭ ʘʛʘʘʨʳʥ ʟʘʨʮʫʫʣʘʣʪ  

Vʘ= 1.1*1.3*4.4*2678.6*2= 33707.2 ʥʤ3/ʮ= 9.363 ʤ3/ʩ 

2) ʗʥʜʘʥʛʘʘʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ. ʉʦʥʛʦʞ ʙʘʡʛʘʘ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭʥʘʘʩ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨ 145 ʦʉ ʙʘʡʥʘ. ʗʥʜʘʥʛʠʡʥ ᴇʥʜʨʠʡʥ 1 ʤ ʪʫʪʘʤʜ ʫʪʘʘʥʳ ʭʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʙʫʫʨʘʣʪ ʪʦʦʩʛʦʥ ʙʘ ʪᴇʤᴇʨ ʙʝʪʦʥʦʥ ʷʥʜʘʥʜ 0.2 ð0.3 ʦʉ 

ʙʘʡʥʘ. ʀʡʤʜ 

t ʫʛ=tʫ-H*Dt=145-56.6*0.2=133.68 ʦʉ 

3) ʗʥʜʘʥʛʘʘʨ ᴇʥʛᴇʨᴇʭ ʫʪʘʘʥʳ ʭʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ  

t ʫʜ= (tʫ+tʫʛ)/2=(145+133.68)/2= 139.34 ʦC 

4) ʗʥʜʘʥʛʘʘʨ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʟʘʨʮʫʫʣʘʣʪ  

ὠ̔
Ͻ̔̑
Ͻ

̖̔
ρ

ȢϽ Ȣ
Ͻ

Ȣ
ρυȢωφ ʤ3/c 

5) ʗʥʜʘʥʛʠʡʥ ʛʘʨʘʭ ʦʛʪʣʦʣ  

F=0.785*2^2=3.14 ʤ2 

6) ʗʥʜʘʥʛʘʘʨ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ  

w=15.96/3.14 = 5.083 ʤ/ʩ 

7) ʗʥʜʘʥʛʘʘ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʪʘʪʘʣʪ, ʇʘ  

ʨ=HÖrʫÖg= 56.6Ö1.34Ö9.81=744.03 ʇʘ 

8) ʊʫʭʘʡʥ ʪװʚʰʠʥʜ ʛʘʜʥʘ ʘʛʘʘʨʳʥ װװʩʛʵʭ ʜʘʨʘʣʪ  

ʨa= HÖrʘÖg=56.6Ö1.293Ö9.81=717.93 ʇʘ 

9) ʗʥʜʘʥʛʠʡʥ ʪʘʪʘʣʪ ʙʫʶʫ ʜʘʨʘʣʪʳʥ ʟᴇʨװװ, ʇʘ  

S1=pa-p=744.03 -717.93 =26.1 ʇʘ 

10)  ʈʝʡʥʦʣʴʜʩʳʥ ʪʦʦ  

Re=wÖd/n=5.083Ö2/(26.61Ö10-6)=0.382Ö106 

  ʨʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪת  (11

l=0.316/Re0.25=0.012711 412.34 

12)  ʗʥʜʘʥʛʠʡʥ װʨʵʣʪʠʡʥ ʵʩʵʨʛװװʮʵʣ  

sװ=lÖHÖdÖ(w2/2)r273/(273+t)=0.012711Ö56.6Ö2Ö(5.0932/2)1.34(273)/(273+139.34)=16.

56 ʇʘ 

13)  ᴆʚʣʠʡʥ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ (ʐʘʨʳʥ ʛʦʣ ʩʫʤ -32.2 
ʦʉ)-ʳʥ װʝʠʡʥ ʷʥʜʘʥʛʠʡʥ ʪʘʪʘʣʪ 

S=Hgɺ((raÖ273/(273+ta)- (ry273/(273+ty))/760=56.6Ö 660(1.293Ö273/(273+(-32.2))- 
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-(1.34Ö273/(273+139.34)/760- 16.56= 155.04 ʇʘ 

ʕʥʜ:  tʘ-ʛʘʜʥʘ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ,  

tʫ-ʫʪʘʘʥʳ ʭʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ. 

ɼʵʵʨʭ ʪʦʦʮʦʦʥʦʦʩ ʷʥʜʘʥʛʘʘʨ ʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ 17.75 ʤ/ʩ (w=15-20 ʤ/ʩ) 

ʷʥʜʘʥʛʠʡʥ ʪʘʪʘʣʪ 155.04 ʇʘ, S>S1 ʙʫʶʫ 155.04  ʇʘ> 26.1 ʇʘ  ʛʘʨʯ ʙʘʡʛʘʘ ʫʯʨʘʘʩ 

ʷʥʜʘʥʛʠʡʥ ᴇʥʜᴇʨ 45 ʤ, 1.2 ʤ ʛʘʨʘʭ ʦʛʪʣʦʣʳʥ ʜʠʘʤʝʪʨʪʵʡ ʷʥʜʘʥʪʘʡ ʙʘʡʭ 

ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ.   

4.11. ʊתʃʐ ɼɸʄɾʋʋʃɸʍ, תʅʉ ɿɸʁʃʋʋʃɸʍ ʉʀʉʊɽʄ 

4.11.1. ʅװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪ, ʪʵʵʚʵʨʣʵʭ ʘʨʛʘ 

ʍʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣʜ ʪʫʣʛʫʫʨʣʘʞ, ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 

ʟʫʫʭʥʫʫʜʳʥ ʘʞʠʣʣʘʭ ʛʦʨʠʤʜ װʥʜʵʩʣʵʥ  ʥװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦʛ ʭʠʡʩʵʥ 

ʙᴇʛᴇᴇʜ ʥװװʨʩʠʡʛ ʰʫʫʜ ʫʫʨʭʘʡʥ ʪʵʵʭ ʜʘʤʞʣʘʛʘʘʩ ʪʫʫʟʘʥ ʜʘʤʞʫʫʣʛʘʘʨ ʘʚʥʘ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʜʵʵʞʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛװװʜʵʜ ʪʫʣʛʫʫʨʣʘʥ 

ᴆʚʣʠʡʥ ʫʣʠʨʘʣʜ 10.5 ʄɺʪ-ʳʥ 2, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 2, ʥʠʡʪ 4 ʟʫʫʭ 85%  ʘʯʘʘʣʣʘʘʨ 

ʘʞʠʣʣʘʞ װʝʠʡʥ ʪװʣʰʥʠʡ ʮʘʛʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʟʘʨʮʫʫʣʘʣʪʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ 

ʪʦʜʦʨʭʦʡʣʦʚ. 

ὄ
πȢψυϽВ1̈

1̎
̑
Ͻʂ

Ͻρππ
πȢψυϽςυςχωπππ

τπππϽψτ
ϽρππφȢσωυ ̓Ⱦ̗ 

ʍʘʚʘʨ ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ 10.5 ʄɺʪ-ʳʥ 2 ʟʫʫʭ 85%  ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʞ װʝʠʡʥ 

ʪװʣʰʥʠʡ ʮʘʛʠʡʥ ʜʫʥʜʘʞ ʟʘʨʮʫʫʣʘʣʪ. 

ὄ
πȢψυϽВ1̈

1̎
̑
Ͻʂ

Ͻρππ
πȢψυϽρψππππππ

τπππϽψτ
ϽρππτȢυυσ ̓Ⱦ̗ 

ɿʫʥʳ ʫʣʠʨʘʣʜ 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 1 ʟʫʫʭ ʘʞʠʣʣʘʭ װʝʠʡʥ ʪװʣʰʥʠʡ ʮʘʛʠʡʥ 

ʜʫʥʜʘʞ ʟʘʨʮʫʫʣʘʣʪ. 

ὄ
πȢψυϽВ1̈

1̎
̑
Ͻʂ

Ͻρππ
πȢψυϽσφπππππ

τπππϽψτ
ϽρπππȢωρρ ̓Ⱦ̗ 

ʕʥʜ: 1̎
̑
- ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʜʫʣʘʘʥ ʛʘʨʛʘʭ ʜʦʦʜ ʯʘʜʚʘʨ ʙʫʶʫ ʠʣʯʣʵʛ;  h=84- 

ɹʅʍɸʋ ʙʘ ʆʍʋ-ʳʥ  ʟʫʫʭʥʳ ɸתʂ, %; 1̈- ʟʫʫʭʥʳ ʜʫʣʘʘʥʳ ʯʘʜʘʣ, ɻʢʘʣ/ʮ. 

ɾʠʣʠʡʥ ʥװװʨʩʥʠʡ ʭʘʤʛʠʡʥ ʠʭ ʟʘʨʮʫʫʣʘʣʪ (85% ʘʯʘʘʣʘʣʪʘʡ) 

ɺ=ɺ1 + ɺ2 + ɺ3 =13813.7 + 16611.4 + 2666.6 = 33091.7 ʪ/ʞ 

ɾʠʣʠʡʥ ʥװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪ (70% ʘʯʘʘʣʘʣʪʘʡ) 

ɺ=ɺ1 + ɺ2 + ɺ3 =11376.0 + 13680 + 2196.0 = 27252.0 ʪ/ʞ 

ɾʠʣʠʡʥ ʥװװʨʩʥʠʡ ʟʘʨʮʫʫʣʘʣʪ (50% ʘʯʘʘʣʘʣʪʘʡ) 

ɺ=ɺ1 + ɺ2 + ɺ3 =8125.7 + 9771.4 + 1568.6 = 19465.7 ʪ/ʞ 
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ʍϾʩʥʵʛʪ IV.25. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪϾʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ 

 ʣʵʣʪװװʟת ˉ

ᴆʚʣʠʡʥ 3 ʩʘʨʜ 10.5 ʄɺʪ-ʳʥ 2, 

4.2  ʄɺʪ-ʳʥ ʟʫʫʭ 

ʍʘʚʘʨ, ʥʘʤʘʨ 10.5 ʄɺʪ-ʳʥ 

2 ʟʫʫʭ 

ɿʫʥʳ ʛʦʨʠʤʜ 4.2 ʄɺʪ-ʳʥ 

1 ʟʫʫʭ 

85% (21.5 

ɻʢʘʣ/ʮ) 

70% (17,7 

ɻʢʘʣ/ʮ) 

50% (12,6 

ɻʢʘʣ/ʮ) 

85% (15.3 

ɻʢʘʣ/ʮ) 

70% (13 

ɻʢʘʣ/ʮ) 

50% (11.05 

ɻʢʘʣ/ʮ) 

85% (3.06 

ɻʢʘʣ/ʮ) 

70% (2.52 

ɻʢʘʣ/ʮ) 

50% (1.8 

ɻʢʘʣ/ʮ) 

1 
ɼʫʣʘʘʥʳ ʘʯʘʘʣʘʣ, 

ɻʢʘʣ 
46413.1 38222.5 27301.8 55814.4 45964.8 32832 8959.7 7378.6 5270.4 

2 
ʊװʣʰʥʠʡ ʮʘʛʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ, ʪ/ʮ 
6.395 5.267 3.762 4.554 3.750 2.679 0.911 0.750 0.536 

3 
ʊװʣʰʥʠʡ ʭʦʥʦʛʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ ʪ/ʭʦʥ 
153.5 126.4 90.3 109.3 90.0 64.3 21.9 18.0 12.9 

4 
ʊװʣʰʥʠʡ ʥʠʡʪ 

ʟʘʨʮʫʫʣʘʣʪ, ʪ 
13813.7 11376.0 8125.7 16611.4 13680.0 9771.4 2666.6 2196.0 1568.6 

9 
ʊװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ, ʢʛ/ɻʢʘʣ 
297.62 297.62 297.62 297.62 297.62 297.62 297.62 297.62 297.62 

10 

ɾʠʰʤʵʣ ʪװʣʰʥʠʡ 

ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ, 

ʢʛ/ɻʢʘʣ 

170.07 170.07 170.07 170.07 170.07 170.07 170.07 170.07 170.07 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʞʠʣʠʡʥ ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʛ ʜʫʥʜʘʞ ʜʫʣʘʘʥ ʛʘʨʛʘʭ 

ʯʘʜʚʘʨ ʙʫʶʫ ʠʣʯʣʵʛʠʡʛ 4000 ʢʢʘʣ/ʢʛ-ʘʘʨ ʪʦʦʮʦʦʣʦʥ ʛʘʨʛʘʚ. ʕʥʜʵʵʩ ʭʘʨʘʭʘʜ 

ᴇʚʣʠʡʥ ʩʘʨʫʫʜʘʜ 10.5 ʄɺʪ-ʳʥ 2, 4.2 ʄɺʪ ʯʘʜʘʣʪʘʡ 2, ʥʠʡʪ 4 ʟʫʫʭ 50% ï 85%-ʠʡʥ 

ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʥʘ ʛʵʭʵʜ 8125.7ï13813.7 ʪ, ʭʘʚʘʨ, ʥʘʤʨʳʥ ʫʣʠʨʘʣʜ  10.5 ʄɺʪ-

ʳʥ 2 ʟʫʫʭ 50% ï 85%-ʠʡʥ ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʥʘ ʛʵʭʵʜ 9771.4ï16611.4 ʪʥ, ʟʫʥʳ 

ʫʠʨʘʣʜ 4.2 ʄɺʪ-ʳʥ 1 ʟʫʫʭ 50% ï 85%-ʠʡʥ ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʭʘʜ 1568.6 ï 2666.6 

ʪʥ, ʞʠʣʜ ʥʠʡʪ 19465.7 ï33091.7 ʪʥ ʙʫʶʫ ʜʫʥʜʞʘʘʨ 26603.14 ʪʥ ʥװװʨʩ ʭʵʨʵʛʣʵʭʵʵʨ 

ʪʦʦʮʦʦ ʛʘʨʯ ʙʘʡʥʘ. 

ʆʍʋ-ʳʥ װʡʣʜʚʵʨʠʡʥ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʨʘʛʘʪʘʡ 3 ʟʫʫʭ ʟᴇʚʭᴇʥ ʋʚʩ 

ʘʡʤʛʠʡʥ ʋʣʘʘʥʛʦʤ ʭʦʪʳʥ 2-ʨ ʜʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʍʘʨʠʥ  ɹʅʍɸʋ-

ʳʥ װʡʣʜʚʵʨʠʡʥ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʨʘʛʘʪʘʡ 6 ʄɺʪ ï  29 ʄɺʪ ʯʘʜʘʣʪʘʡ 14 ʟʫʫʭ 

ʆʶʫ ʪʦʣʛʦʡ, ʍᴇʰʛʠʡʥ ʭᴇʥʜʠʡ, ɹʘʨʫʫʥ-ʋʨʪ, ɹʫʣʛʘʥ ʘʡʤʛʠʡʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʫʫʜʘʜ 

ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ʀʡʤʜ ɹʅʍɸʋ-ʳʥ װʡʣʜʚʵʨʠʡʥ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʨʘʛʘʪʘʡ 

ʟʫʫʭʳʛ ʩʦʥʛʦʥ ʘʚʯ ʜʘʨʘʘʛʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʚ. 

ʊʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʪʵʵʭ ʜʘʤʞʣʘʛʘʘʩ ʥװװʨʩʵʵ ʰʫʫʜ 240 ʪʥ 

ʙʘʛʪʘʘʤʞʪʘʡ ʙʫʥʢʝʨʪ ʘʚʘʭ ʪʫʣ ʥװװʨʩʥʠʡ ʘʛʫʫʣʘʭ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʛװʡ ʙʘʡʥʘ. 

4.11.2. ʊװʣʰ ʜʘʤʞʫʫʣʘʭ ʭʵʩʵʛ  

ʊʫʩ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜʳʛ ʰʠʥʵʯʣʵʥ ᴇᴇʨʯʠʣʞ ᴇʨʛᴇʪʛᴇʣ ʭʠʡʩʥʠʡ 

ʜʘʨʘʘ ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʪװʣʰ ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤʠʡʛ  ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

ʍʘʨʠʥ ʫʫʨʭʘʡʥ ʪװʣʰ ʪʵʵʭ ʜʘʤʞʣʘʛʘʘʩ ʠʨʵʭ ʥװװʨʩʥʠʡ ʰʠʨʭʵʛʞʠʣʪ 15 ʤʤ-

ʵʵʩ ʜʦʦʰ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. ʍʵʨʵʚ ʥװװʨʩʥʠʡ ʰʠʨʭʵʛʞʠʣʪ ʪʦʭʠʨʦʭʛװʡ 

ʪʦʭʠʦʣʜʦʣʜ  0-15 ʤʤ ʭװʨʪʵʣ ʙʫʪʣʘʭ 15 ʪʥ/ʮ-ʘʘʩ ʜʦʦʰʛװʡ ʙװʪʵʵʤʞʪʵʡ 2 ʙʫʪʣʫʫʨ 

ʩʫʫʨʠʣʫʫʣʘʭʘʘʨ ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʦʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʊʫʫʟʘʥ ʜʘʤʞʫʫʣʛʫʫʜ ʥʴ 

ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʙʣʦʢʠʨʦʚʢʘ, ʫʥʪʨʘʘʣʛʘʪʘʡ ʙʘʡʥʘ. 

¶ ʊʫʫʟʘʥ ʜʘʤʞʫʫʣʛʘ ʜʵʵʨ ʙʦʣʦʥ ʥװװʨʩʥʠʡ ʪʦʦʩ װװʩʵʭ ʛʘʟʨʫʫʜʘʜ ʥʦʨʤʳʥ 

ʜʘʛʫʫ ʪʦʦʩ ʥʘʤʞʘʘʛʯʫʫʜʳʛ ʙʘʡʨʣʫʫʣʥʘ. 

¶ ʊװʣʰ ʙʵʣʪʛʵʣʠʡʥ ʘʞ ʘʭʫʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ, ʙʫʩʘʜ ʭʵʩʛװװʜʵʜ 

ʥװװʨʩʥʠʡ ʪʦʦʩ ʭʫʨʠʤʪʣʘʛʜʘʭʛװʡ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜ ʘʚʩʘʥ ʟʦʭʠʭ ʥʘʣʫʫʪʘʡ 

ʙʘʡʥʘ. ʕʥʵ ʥʴ ʥװװʨʩʥʠʡ ʪʦʦʩʥʳ ʪʵʩʨʵʣʪʵʵʩ ʩʵʨʛʠʡʣʩʵʥ ʘʨʛʘ ʭʵʤʞʵʵ ʶʤ. 
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ʅװװʨʩʥʠʡ ʪʦʦʩʞʠʣʪ ʙʦʣʦʥ ʘʷʥʜʘʘ ʘʩʘʭʘʘʩ ʩʵʨʛʠʡʣʞ ʪװʣʰ ʜʘʤʞʫʫʣʘʭ 

ʮʵʛװװʜʵʜ ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʥװװʨʩ ʭװʣʵʵʥ ʘʚʘʭ, ʦʚʦʦʣʛʦ, ʜʘʤʞʣʘʛʘʘʩ ʰʠʣʞװװʣʵʭ, 

ʪʫʫʟʘʥʜ ʙʫʫʣʛʘʭ װʝʜ ʪʦʦʩʨʦʣʪ װװʩʜʵʛ. ɸʛʘʘʨ ʜʘʭʴ ʪʦʦʩʦʥʮʨʳʥ ʘʛʫʫʣʘʤʞʠʡʛ 50 

ʤʛ/ʤ3 ʭװʨʪʵʣ ʙʘʛʘ, 50-500 ʤʛ/ʤ3 ʭװʨʪʵʣ ʜʫʥʜ ʟʵʨʵʛ, 500 ʤʛ/ʤ3-ʵʩɻ ʜʵʵʰ ʙʦʣ ʠʭ ʛʵʞ 

ʘʥʛʠʣʜʘʛ ʙʘ ʩʪʘʥʮʳʥ ʥװװʨʩ ʜʘʤʞʫʫʣʘʭ ʭʵʩʛʠʡʥ ʪʦʦʩʞʠʣʪ װװʩʵʭ ʭʵʩʛװװʜʵʜ ʪʦʦʩ 

ʥʘʤʞʘʘʭ ʪᴇʭᴇᴇʨᴇʤʞ ʩʫʫʨʠʣʫʫʣʘʥ ʘʰʠʛʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. 

ʉʪʘʥʮʳʥ ʪװʣʰ ʜʘʤʞʫʫʣʘʭ ʭʵʩʵʛʪ ʙʫʪʣʫʫʨʳʥ ᴇʤʥᴇ ʙʘ ʜʘʨʘʘ, ʟʫʫʭ ʪʫʩ 

ʙװʨʠʡʥ ʙʫʥʢʝʨʪ ʪװʣʰ ʦʨʫʫʣʘʭ ʭʵʩʛװװʜ ʜʵʵʨ ʪʦʦʩ ʥʘʤʞʘʘʭ 

ʪᴇʭᴇᴇʨᴇʤʞ(ʘʩʧʠʨʘʪʦʨ)-ʠʡʛ ʪʘʚʠʭʘʘʨ ʪᴇʣᴇʚʣᴇʩʥʠʡʛ ʟʫʨʘʛ ʪᴇʩᴇʣʜ ʪʫʩʛʘʭ ʭʵʨʵʛʪʵʡ.  

ʍϾʩʥʵʛʪ IV.26. ɸʩʧʠʨʘʮʳʥ ʪЊʭЊЊʨЊʤʞʠʡʥ ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪ. 

ˉ ʅʵʨ ʪᴇʨᴇʣ ɿʘʛʚʘʨ ɹװʪʵʵʤʞ, ʤ3/ʮ 
ʎʘʭʠʣʛʘʘʥ ʯʘʜʘʣ, 

ʢɺʪ 
ʊʦʦ ʰʠʨʭʵʛ 

1 HD-48 ʘʩʧʠʨʘʪʦʨ HD-48 3300 55 6 

ʅװװʨʩ ʭʘʜʛʘʣʘʭ, ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʟʫʨʘʛ ʪᴇʩᴇʣ ʥװװʨʩ ʭʘʜʛʘʣʘʭ װʝʜ ʛʘʣ 

ʛʘʨʘʭʛװʡ ʙʘʡʭ, װʥʩ/ʪʦʦʩ, ʯʠʡʛ ʛʵʭ ʤʵʪʠʡʛ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ 

ʭʘʥʛʘʩʘʥ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪװʣʰ ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʟʫʨʘʛ ʪᴇʩᴇʣ ᴇʚʣʠʡʥ ʭʘʭʠʨ 

(ʭᴇʣʜᴇʣʪ) ʥᴇʭʮᴇʣʜ ʪʘʘʨʩʘʥ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʊװʣʰ ʜʘʤʞʫʫʣʘʭʳʥ ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʭ ʟʘʨʯʠʤ. ʊװʣʰ ʙʵʣʪʛʵʭ, 

ʜʘʤʞʫʫʣʘʭ ʩʠʩʪʝʤ ʥʴ ʟʫʫʭʥʳ ʙʫʥʢʝʨʠʡʛ ʥװװʨʩʵʵʨ ʭʘʥʛʘʭ װװʨɻʛʪʵʡ. ʅװװʨʩ ʟʘʡʤʯʠʥ 

ʪʵʞʵʵʛʯʵʵʨ ʪʫʫʟʘʥ ʢʦʥʚʝʡʝʨʪ ᴇʛᴇʛʜᴇʭ ʙʘ ʤʝʪʘʣʣ ʷʣʛʘʛʯʘʘʨ ʜʘʡʨʘʥ ᴇʥʛᴇʨʯ 

ʙʫʪʣʫʫʨʪ ʦʨʥʦ. ɹʫʪʣʫʫʨʪ ʙʫʪʣʘʛʜʘʞ ʞʠʞʠʛʣʵʛʜʩʵʥ ʥװװʨʩ ʪʫʫʟʘʥ ʢʦʥʚʝʡʝʨʦʦʨ 

ʪʵʵʚʵʨʣʵʛʜʵʥ ʭᴇʥʜʣᴇʥ ʢʦʥʚʝʡʨʪ ᴇʛᴇʛʜᴇʞ ʫʣʤʘʘʨ ʮʘʘʰ ʜʘʤʞʠʥ ʟʫʫʭʥʫʫʜʳʥ 

ʙʫʥʢʝʨʪ ʭʫʚʘʘʨʠʣʘʛʜʘʥʘ.  

ʍᴇʥʜʣᴇʥ ʢʦʥʚʝʡʝʨʠʡʥ ʫʨʪʳʥ ʜʘʛʫʫ 9 ʮʵʛʪ ʪʦʥʛʦʨʦʭ ʭʘʘʣʪ ʙװʭʠʡ ʥװװʨʩʥʠʡ 

ʛʘʨʛʘʣʛʘ ʪʘʚʠʛʜʘʥʘ. ɿʫʫʭʥʳ ʙʫʥʢʝʨʪ ʜʦʦʜ ʪװʚʰʠʥʛʠʡʥ ʤʵʜʨװװʨ ʥʵʛ, ʜʵʵʜ 

ʪװʚʰʠʥʛʠʡʥ ʤʵʜʨװװʨ ʭʦʸʨʳʛ (ʥʵʛ ʙʘ ʭʦʸʨʜʫʛʘʘʨ ʤʵʜʨװװʨ) ʪʘʚʴʞ ᴇʛʥᴇ. ʂʦʥʚʝʡʝʨ 

ʜʦʦʜ ʪװʚʰʠʥʛʠʡʥ ʤʵʜʨװװʨʵʵʩ ʠʨʩʵʥ ʜʦʭʠʦʛʦʦʨ ʟʘʣʛʘʛʜʘʥ ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʞ 

ʭʘʤʛʠʡʥ ʪᴇʛʩʛᴇʣʠʡʥ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʟʫʫʭʥʳ ʙʫʥʢʝʨʠʡʥ ʭʦʸʨʜʫʛʘʘʨ ʤʵʜʨװװʨʠʡʥ 

ʜʦʭʠʦʛʦʦʨ ʟʦʛʩʦʥʦ. ʄʝʪʘʣʣ ʷʣʛʘʛʯ ʙʘ ʚʠʙʨʘʪʦʨʳʛ ʙʘʡʨʘʥ ʜʵʵʨ ʥʴ ʛʘʨʘʘʨ ʟʘʣʛʘʞ, 

ʩʘʣʛʘʥʘ.  

4.11.3. ʐʦxʦʡʥ ʯʫʣʫʫ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤ 

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ ʭװʭʨʠʡʥ ʘʛʫʫʣʘʤʞ ʜʫʥʜʞʘʘʨ 0.92%  ʙʘʡʥʘ.  

ʅװװʨʩʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʭװʭʨʠʡʥ ʠʩʣʠʡʥ ʭʵʤʞʵʵ MNS 6298 : 2011. ñʐʠʥʵ 

ʜʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʷʥʜʘʥʛʘʘʨ ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭʘʷʭ 

ʫʪʘʘʥʳ ʥʘʡʨʣʘʛʘ ʜʘʭ ʘʛʘʘʨ ʙʦʭʠʨʜʫʫʣʘʭ ʟʘʨʠʤ ʙʦʜʠʩʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ 

ʭʵʤʞʵʵ ʙʘ  ʭʵʤʞʠʭ ʘʨʛʘò ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʘʜ ʟʘʘʩʘʥ 400 ʤʛ/ʤ3 ʛʵʩʵʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʜʵʵʜ ʭʵʤʞʵʵʥʵʵʩ ʠʭʛװʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ װʥʩʵʥ ʜʵʭ ʢʘʣʴʮʠʡʥ ʠʩʣʠʡʥ (ʉʘʆ) ʭʵʤʞʵʵʛ 

 ʥʠʡ ʘʛʫʫʣʘʤʞʠʡʛ ʪʦʜʦʨʭʦʡʣʙʦʣ ʉʉʘʆ=20.8 ʛ/ʢʛ ʙʫʶʫ ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣװװʥʜʵʩʣʵʥ ʪװ

ʥװװʨʩʵʥʜ ʢʘʣʴʮʠʡʥ (Ca) ʘʛʫʫʣʘʛʜʘʭ ʭʵʤʞʵʵ 14.8 ʛ/ʢʛ, ʭװʭʵʨ ʘʛʫʫʣʘʣʪ 9.2 ʛ/ʢʛ ʙʘʡʥʘ. 

ʕʥʜʵʵʩ ʫʛ ʥװװʨʩʥʠʡ ʢʘʣʴʮʠ ʙʘ ʭװʭʨʠʡʥ ʤʘʩʩʳʥ ʭʘʨʴʮʘʘ 
Ca

ρ,6 ʙʦʣʥʦ.  
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ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʵʥʵ ʭʘʨʴʮʘʘ ö
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Ca
 ʭװʭʵʨ ʙʘʨʠʭ CaO+SO2+0,5O2=CaSO4 ʫʨʚʘʣ 

ʷʚʘʛʜʘʭ װʝʠʡʥ ʩʪʝʭʠʦʤʝʪʨʠʡʥ ʫʪʛʘʘʩ ù
ú

ø
é
ê

è
=ö

÷

õ
æ
ç

å
25,1

cS

Ca
3é4 ʜʘʭʠʥ ʠʭ ʙʘʡʭʘʜ ʭװʭʨʠʡʛ 

ʙװʨʵʥ ʰʠʥʛʵʵʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ ʠʭʵʥʭ ʩʫʜʣʘʘʯʠʜ װʟʜʵʛ. ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ 

ʭʫʚʴʜ ρȟςψ ʙʘʡʛʘʘ ʥʴ ʭװʭʨʠʡʛ ʙװʨʵʥ ʰʠʥʛʵʵʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʠʡʛ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʰʘʪʘʘʭʘʜ װװʩʵʭ ʭװʭʨʠʡʥ ʠʩʣʠʡʛ 

ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ ʰʦʭʦʡʥ ʯʫʣʫʫ, ʜʦʣʦʤʠʪ ʟʵʨʛʠʡʛ ʭװʭʵʨ ʰʠʥʛʵʵʛʯ ʙʦʣʛʦʥ ʥʵʤʞ 

ᴇʛᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʅʵʛ ʤʦʣʴ (32 ʛ) ʭװʭʵʨ ʰʠʥʛʵʵʭ ʫʨʚʘʣʜ ʥʵʛ ʤʦʣʴ (56 ʛ) ʉʘʆ 

ʙʫʶʫ 100 ʛ ʰʦʭʦʡʥ ʯʫʣʫʫ (ʉʘʉʆ3) ʟʘʨʮʫʫʣʘʛʜʘʥʘ.  

1 ʢʛ ʥװװʨʩʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʭװʭʨʠʡʥ ʠʩʣʠʡʥ 90 ʦʨʯʠʤ ʭʫʚʠʡʛ 

ʰʠʥʛʵʵʭʠʡʥ ʪʫʣʜ ʢʘʣʴʮ ʙʘ ʭװʭʨʠʡʥ ʭʘʨʴʮʘʘʛ ö
÷

õ
æ
ç

å

S

Ca
ʵʥʵ ʘʨʛʘʘʨ 2 ʜʘʭʠʥ ʠʭʵʩʛʵʭʵʜ  

ὓCaCO 0,9ẗ0,92ẗ10 ẗ1,6ẗςẗ100/320,0828 °«ψς,8 « ʰʦʭʦʡʥ 

ʯʫʣʫʫ ʭʵʨʵʛʣʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʫʨʚʘʣʳʥ ʜװʥʜ ὓCaSO 0,9ẗ0,92ẗ10 ẗ

0,0352°«συ,2 « ʉʘSO4 װװʩʥʵ. ʎʘʛʪ 6.395 ʪ/ʮ ʥװװʨʩ ʪװʣʵʭʵʜ װװʩʵʭ ʭװʭʨʠʡʥ 

ʠʩʣʠʡʥ 90 ʦʨʯʠʤ ʭʫʚʠʡʛ ʛʘʣʳʥ ʭʦʪʦʣʜ װʥʩ ʰʘʘʨʛʘʥʜ ʰʠʥʛʵʵʞ װʣʜʵʵʭʵʜ 476.9 ʢʛ/ʮ 

ʰʦʭʦʡʥ ʯʫʣʫʫ ʭʵʨʵʛʣʵʛʜʵʭ ʙᴇʛᴇᴇʜ ʫʨʚʘʣʳʥ ʜװʥʜ 202.6 ʪ/ʮ ʉʘSO4 װװʩʥʵ.  

 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪ ʟʫʫʭʘʥʜ ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʠʡʛ ʰʘʪʘʘʭʘʜ ʥʵʛʞ 

ʪʫʪʘʤʜ ʜʵʵʨʭ ʭʵʤʞʵʵʥʠʡ ʰʦʭʦʡʥ ʯʫʣʫʫʛ ʭʦʣʴʞ ᴇʛʩʥᴇᴇʨ ʭװʭʨʠʡʥ ʥʵʛʜʣʠʡʥ ʭʵʤʞʵʵʛ 

80% ï 90 %-ʠʘʨ ʙʘʛʘʩʛʘʞ ʙʦʣʥʦ. ᴆʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʳʥ װʝʜ CaSO4 ʪʦʛʪʚʦʨʛװʡ 

ʭʷʣʙʘʨʭʘʥ ʟʘʜʘʨʜʘʛ ʫʯʨʘʘʩ ʪʦʦʩʦʥ ʥװװʨʩʥʠʡ ʛʘʣʳʥ ʭʦʪʦʣ ʜʘʭʴ ʪװʣʰʥʠʡ 

ʰʘʪʘʣʪʳʥ ʷʚʮʘʜ ʭװʭʵʨ ʰʠʥʛʵʵʣʪ ʤʫʫ ʙʘʡʜʘʛ.  

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʳʥ ʷʚʮʘʜ ʭװʭʨʠʡʥ 

ʠʩʵʣ װװʩʵʣʪʠʡʛ ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ ʥʫʥʪʘʛ ʰʦʭʦʡʥ ʯʫʣʫʫʛ ʛʘʣʳʥ ʭʦʪʣʳʥ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ʥʵʤʞ ᴇʛʥᴇ. ʕʥʜ ʭʵʨʵʛʣʵʭ ʰʦxʦʡʥ ʯʫʣʫʫʥʳ ʥʫʥʪʛʠʡʛ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 

ʟʫʫxʥʳ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʨʣʘx ʘʛʫʫʣʘxʘʜ ʪʫʩʛʘʡ ʘʯʘʘʥʳ ʤʘʰʠʥʘʘʨ ʟᴇᴇʞ xʠʡʥʵ. 

ɿʫʫxʥʳ ʫʨʜ ʪʘʣʳʥ ʰʦxʦʡʥ ʯʫʣʫʫ ʘʛʫʫʣʘx ʩʘʚ ʫʨʫʫ ʜʘʤʞʫʫʣʘʥ, ʦʜ xʵʣʙʵʨʠʡʥ 

xʘʘʣʪʘʘʨ ʟʫʫx ʨʫʫ xʠʡʥʵ. ɿʫʫxʥʳ ʫʨʜ ʪʘʣʳʥ ʰʦxʦʡʥ ʯʫʣʫʫʥʳ ʘʛʫʫʣʘx ʩʘʚ ʥʴ 8 

ʮʘʛʠʡʥ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʭʫʡʮ ʙʘʡʥʘ.  
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ʍϾʩʥʵʛʪ IV.27. ʐʦʭʦʡʥ ʯʫʣʫʫ ʭʘʜʛʘʣʘʭ ʭʵʩʛʠʡʥ ʪʦʥʦʛʣʦʣ 

ˉ ʊʦʥʦʛʣʦʣʳʥ ʥʵʨ 
ʍʵʤʞʠʭ 

ʥʵʛʞ 
 ʣʵʣʪװװʟת

 1 ʐʦʭʦʡʥ ʯʫʣʫʫ ʭʘʜʛʘʣʘʭ ʙʫʥʢʝʨʠʡʥ ʙʘʛʪʘʘʤʞ  ʤ3 50 

 2 
7 ʄɺʪ ʯʘʜʘʣʪʘʡ ʟʫʫʭʘʥʜ ʰʦʭʦʡʥ ʯʫʣʫʫʥʳ 

ʙʫʥʢʝʨʠʡʥ ʙʘʛʪʘʘʤʞ  
ʤ3 2.0 

 

 ʥʩ ʙʘʨʠʭ ʪʦʥʦʛʣʦʣ ʩʦʥʛʦʣʪת .4.11.4

 ʜʠʡʛװװʨʪʵʣ ʭʵʤʞʵʵʪʵʡ ʭʵʩʛװʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 1 ʤʢʤ-ʩ 1 ʤʤ ʭת

ʫʪʘʘʥʘʘʩ ʷʣʛʘʥʘ. תʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʞʠʣʣʘʛʘʘʥʜ ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ 

ʭʵʩʛװװʜʠʡʥ ʭʵʤʞʵʵ, ʥʷʛʪ, ʪװװʥʠʡ ʬʠʟʠʢ, ʭʠʤʠ, ʮʘʭʠʣʛʘʘʥ ʰʠʥʞ ʯʘʥʘʨʳʥ 

 ʥʩ, ʪʦʦʩ, ʭᴇᴇ, ʪʦʨʪʛʠʡʛ ʷʣʛʘʭʘʜװ ʜ ʠʭʵʵʭʵʥ ʥᴇʣᴇᴇʣʥᴇ. ʋʪʘʘʥʳ ʭʠʡʛʵʵʩװװʣʵʣʪװװʟװ

ʭװʥʜʠʡʥ ʙʘ ʠʥʝʨʮʠʡʥ ʭװʯ, װʥʩʥʠʡ ʭʵʩʛװװʜ ʙʘ ʫʩʘʥ ʜʫʩʣʫʫʜʳʥ ʤʦʣʝʢʫʣʳʥ 

ʪʘʪʘʣʮʣʳʥ ʭװʯ, ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʪʠʢ ʭװʯ, ʤʘʪʝʨʠʘʣʳʥ ʰװװʭ ʯʘʥʘʨ 

ʟʵʨʵʛʪ װʥʜʵʩʣʵʩʵʥ ʪᴇʨᴇʣ ʙװʨʠʡʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. 

ʆʨʯʠʥ װʝʠʡʥ ɼʎʉ-ʫʫʜʘʜ ʫʪʘʘʥʘʘʩ װʥʩ ʷʣʛʘʭ ʜʘʨʘʘʭ ʪᴇʨʣʠʡʥ 

ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. 

1.ʊᴇʚᴇᴇʩ ʟʫʛʪʘʘʭ ʙʘ ʠʥʝʨʮʠʡʥ ʭװʯʥʠʡ װʡʣʯʣʵʣʵʵʨ װʥʩ ʷʣʛʘʭ ʪᴇʨᴇʣ ʙװʨʠʡʥ 

ʮʠʢʣʦʥ; 

2. ʋʪʘʘʛ ʫʩʘʘʨ ʰװʨʰʠʥ ʥʦʨʛʦʞ װʥʩ ʷʣʛʘʭ ʥʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯ; 

3.ʉʪʘʪʠʢ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ װʡʣʯʣʵʣʵʵʨ ʭʠʡʛ ʠʦʥʞʫʫʣʘʭ ʟʘʤʘʘʨ ʮʵʥʵʛʞʩʵʥ 

 ;ʨװװʣʪװװʥʩʠʡʛ ʵʣʝʢʪʨʦʜʫʫʜ ʜʵʵʨ ʩʫʫʣʛʘʥ ʷʣʛʘʭ ʮʘʭʠʣʛʘʘʥ ʰװ

4. ʋʫʪʘʪ װʥʩ ʙʘʨʠʛʯ 

5. ʊᴇʨᴇʣ ʙװʨʠʡʥ װʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ʭʦʩʣʫʫʣʘʥ ʘʰʠʛʣʘʭ. 

ʊװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʫʪʘʘʥʳ ʭʵʤʞʵʵ, ʪװװʥʜ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ װʥʩʥʠʡ 

ʰʠʨʭʛʠʡʥ ʙװʪʵʮ, ʬʠʟʠʢ ʰʠʥʞ ʯʘʥʘʨ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ װʥʩ ʙʘʨʠʭ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʪᴇʨʣʠʡʛ ʩʦʥʛʦʭ ʙᴇʛᴇᴇʜ ʵʨװװʣ ʘʭʫʡʥ ʥʦʨʤʦʦʨ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ 

ʜʵʵʰ ʭװʥʠʡ ʘʤʴʩʛʘʣʳʥ ʪװʚʰʠʥ ʜʵʭ ʘʛʘʘʨ ʜʘʭʴ װʥʩ, ʪʦʦʩʥʳ ʘʛʫʫʣʘʤʞ 0.5 ʤʛ/ʤ3- 

ʵʵʩ ʠʭʛװʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

4.11.4.1. Ͻʥʩ ʷʣʛʘʭ ʮʠʢʣʦʥ 

ʋʪʘʘ ʮʠʢʣʦʥʜ ʪʘʥʛʝʥʮʠʘʣʘʘʨ ᴇʛᴇʛʜᴇʞ, ʪװװʥʠʡ ʪᴇʚʜ ʪʵʥʭʣʵʛʠʡʥ ʜʘʛʫʫ 

ʙʘʡʨʣʘʩʘʥ ʭʦʦʣʦʡʛʦʦʨ ʛʘʨʥʘ. ʕʥʵ ʪʦʭʠʦʣʜʦʣʜ ʪᴇʚᴇᴇʩ ʟʫʛʪʘʭ ʭװʯʥʠʡ װʡʣʯʣʵʣʵʵʨ 

 ʜ ʮʠʢʣʦʥʳ ʭʘʥʘ ʫʨʫʫ ʰʠʜʵʛʜʩʵʥʵʵʨ, ʭʫʨʜ ʥʴ ʙʫʫʨʯ ʫʪʘʘʥʘʘʩ ʷʣʛʘʨʘʥװװʥʩʥʠʡ ʭʵʩʛװ

ʜʦʦʰʦʦ ʙʫʥʢʝʨ ʨװװ ʫʥʘʥʘ. ʎʠʢʣʦʥʳ ʨʘʜʠʫʩ ʙʘʛʘʩʘʞ, װʥʩʥʠʡ ʭʵʩʛʠʡʥ ʤʘʩʩ ʙʘ 

ʫʪʘʘʥʳ ʪʦʡʨʦʛ ʭʫʨʜ ʥʵʤʵʛʜʵʭʵʜ ʪװװʥʠʡ װʥʩ ʷʣʛʘʣʪʳʥ ʵʨʯʠʤ ʜʵʵʰʠʣʥʵ. תʥʩ 

ʙʘʨʠʣʪʳʥ ʟʵʨʵʛ װʥʩʥʠʡ ʭʵʩʛʠʡʥ ʜʠʘʤʝʪʨʵʵʩ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ d>20 ʤʢʤ 

ʭʵʤʞʵʵʪʵʡ ʭʵʩʛװװʜ ʙʘʨʘʛ ʙװʨʵʥ ʙʘʨʠʛʜʘʞ, ʭʘʨʠʥ ʪװװʥʵʵʩ ʙʘʛʘ ʰʠʨʭʵʛʪʵʡ ʭʵʩʛʠʡʥ 

ʙʘʨʠʣʪ ʙʘʛʘ ʙʘʡʜʘʛ. 

ʎʠʢʣʦʥ ʵʥʛʠʡʥ ʭʠʡʮʪʵʡ, ᴇʨʪᴇʛ ʙʘʛʘʪʘʡ ʙʘʡʜʘʛ ʩʘʡʥ ʪʘʣʪʘʡ ʙʦʣʦʚʯ 4-5 ʤ 

ᴇʥʜᴇʨ, ʘʵʨʦʜʠʥʘʤʠʢ ʵʩʵʨʛװװʮʵʣ ʠʭʪʵʡ (50-80 ʢʛʩ/ʤ2) ʙʘʡʜʘʛ ʜʫʪʘʛʜʘʣʪʘʡ. 
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ɿʫʫʭʥʳ ʘʰʠʛʣʘʣʪʳʥ װʝʜ ʙʘʛʮ ʮʠʢʣʦʥʳ װʥʩ ʙʘʨʠʣʪʳʥ ɸתʂ ʥʴ ʫʪʘʘʥʳ ʭʫʨʜ 

ʪʦʦʮʦʦʪ ʫʪʛʘʘʩʘʘ ᴇᴇʨʯʣᴇʛʜᴇʭᴇʜ ʠʭʵʵʭʵʥ ʙʫʫʨʜʘʛ. ʋʣ ʰʠʨʵʤʪʵʡ ʟʫʫʭʥʳ ʙʘʛʮ 

ʮʠʢʣʦʥʳ ɸתʂ hʙʮ= 80-90%, ʪʦʦʩʦʥ ʥװװʨʩʥʠʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭʥʳ ʭʫʚʴʜ hʙʮ=65-

70% ʙʘʡʜʘʛ. ʎʠʢʣʦʥʳ ʜʠʘʤʝʪʨ ʙʘʛʘʩʘʭʘʜ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ ʥʵʤʵʛʜʵʞ, װʥʩ 

ʙʘʨʠʣʪʳʥ ɸתʂ ʠʭʵʩʥʵ. ʀʡʤʜ ʪᴇʚᴇᴇʩ ʟʫʛʪʘʭ ʭװʯʥʠʡ װʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʰʠʛʪ 

ʘʞʠʣʣʘʛʘʘʛ ʜʵʵʰʣװװʣʵʭ, ʪװװʥʠʡ ʦʚʦʨ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʭʳʥ ʪʫʣʜ ʟʵʨʵʛʮʵʵ 

ʭʦʣʙʦʩʦʥ ʙʘʛʘ ʜʠʘʤʝʪʨʠʡʥ ʭʵʜ ʭʵʜʵʥ ʮʠʢʣʦʥʦʦʩ ʙװʨʜʵʭ ʙʘʛʮ ʮʠʢʣʦʥʳʛ ʭʵʨʵʛʣʵʥʵ.  

ʎʠʢʣʦʥʳ ʦʨʦʭ ʭʦʦʣʦʡ ʜʘʭʴ ʫʪʘʘʥʳ ʪʘʥʛʝʥʮʠʘʣ ʭʫʨʜʳʛ wʦʨ=13-14 ʤ/ʩ, 

ʪװװʥʠʡ ʙװʨʵʥ ʦʛʪʣʦʣʦʦʨ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜʳʛ ʠʭʵʚʯʣʵʥ w=4.5 ʤ/ʩ ʙʘʡʭʘʘʨ ʘʚʯ 

ʮʠʢʣʦʥʳ ʭʵʤʞʵʵʛ ʩʦʥʛʦʜʦʛ. ʀʥʛʵʩʥʵʵʨ ʮʠʢʣʦʥʳ ʛʠʜʨʘʚʣʠʢ ʵʩʵʨʛװװʮʵʣ 1000 ʇʘ-

ʘʘʩ ʭʵʪʵʨʜʵʛʛװʡ.  

ʀʭʵʚʯʣʵʥ ʭʘʪʫʫ ʪװʣʰʵʵʨ ʘʞʠʣʣʘʭ 100 ʢʛ/ʩ ʭװʨʪʵʣ ʫʫʨʳʥ ʙװʪʵʵʤʞʪʵʡ ʙʘʛʘ, 

ʜʫʥʜ ʯʘʜʣʳʥ ʫʫʨʳʥ ʟʫʫʭʘʥʜ ʙʘʛʮ ʮʠʢʣʦʥ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ.  

ʎʠʢʣʦʥʳ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʳ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘ ʥʴ ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʭʘʤʪ 

ʪʵʵʚʵʨʣʵʛʜʵʭ װʥʩ, ʪʦʦʩʥʳ װʨʵʣʪ, ʟװʣʛʵʣʪʠʡʥ ʵʣʵʛʜʣʵʵʩ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʥʘ. ʕʥʵ 

ʵʣʵʛʜʣʠʡʛ ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ ʮʠʢʣʦʥʜ ʦʨʦʭ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜʳʛ ʙʫʫʨʫʫʣʘʭ 

ʭʵʨʵʛʪʵʡ ʙʦʣʦʚʯ ʵʥʵ ʥʴ װʥʩ ʙʘʨʠʣʪʳʥ ɸתʂ-ʛ ʙʫʫʨʫʫʣʜʘʛ. תʥʩ, ʪʦʦʩʥʳ ʵʣʵʛʜװװʣʵʭ 

ʰʠʥʞ ʯʘʥʘʨ ᴇʥʜᴇʨ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ ʮʠʢʣʦʥʳʛ ʨʝʟʠʥ, ʯʫʣʫʫʥ ʭʘʚʪʘʥ ʙʦʣʦʥ ʙʫʩʘʜ 

ʵʣʵʛʜʵʣʜ ʪʵʩʚʵʨʪʵʡ ʪʫʩʛʘʡ ʤʘʪʝʨʠʘʣʘʘʨ ʜʦʪʦʨʣʦʥʦ.  

ʎʠʢʣʦʥʳ װʥʩ, ʪʦʦʩ ʙʘʨʠʣʪ ʪװװʥʠʡ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤʦʦʩ ʠʭʵʵʭʵʥ 

ʰʘʣʪʛʘʘʣʜʘʛ. ʊװװʥʠʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪʦʛʪʚʦʨʪʦʡ ʛʦʨʠʤʳʥ װʝʜ װʥʩ, ʪʦʦʩ ʙʘʨʠʣʪ 

ᴇʥʜᴇʨ ʙʘʡʥʘ. ʀʡʤʜ ʘʰʠʛʣʘʣʪʳʥ װʝʜ ʟʫʫʭʥʳ ʘʯʘʘʣʣʳʛ ʪʦʛʪʤʦʣ ʙʘʨʠʭʘʜ ʫʪʘʘʥʳ 

ʭʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʵʣʙʵʣʟʵʣ 10-15 %-ʠʘʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʭ ʸʩʪʦʡ. 

ɸʞʠʣʣʘʞ ʙʘʡʛʘʘ װʥʩ ʙʘʨʠʛʯʠʡʥ ʭʠʡʥ ʵʩʵʨʛװװʮʣʠʡʛ ʭʵʚʠʡʥ ʫʪʛʘʘʩ ʥʴ 25-30 

%-ʠʘʩ ʠʣװװ ʭʵʣʙʵʣʟװװʣʵʭʛװʡʛʵʵʨ ʪʦʛʪʤʦʣ ʭʵʤʞʠʞ ʭʷʥʘʞ ʙʘʡʭ ʭʵʨʵʛʪʵʡ. ʉʦʡʣʪʫʫʨ 

ʙʦʣʦʥ ʭʦʣʙʦʣʪʫʫʜʳʥ ʥʷʛʪʨʘʣ ʘʣʜʘʛʜʩʘʥʘʘʨ ʫʪʘʘʥʳ ʭʠʡ ʮʠʢʣʦʥʦʦʨ ʜʘʡʨʘʣʛװʡ 

ʛʘʨʯ ʘʣʜʘʛʜʘʥ ʟʘʨʮʫʫʣʘʣʪ ʥʴ ʙʫʫʨʩʥʘʘʨ ʪװװʥʠʡ ʭʠʡʥ ʵʩʵʨʛװװʮʵʣ ʙʘʛʘʩʘʥ װʥʩ, 

ʪʦʦʩ ʙʘʨʠʣʪ ʙʫʫʨʜʘʛ. ʋʪʘʘʥʳ ʭʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʥʵʤʵʛʜʵʭʵʜ ʭʠʡʥ ʵʩʵʨʛװװʮʵʣ 

ʠʭʩʵʞ, ʪװװʥʠʡ ʙʫʥʢʝʨʪ װʥʩ, ʪʦʦʩ ʠʭ ʮʫʛʣʘʨʩʥʘʘʨ ɸתʂ ʥʴ ʙʫʫʨʥʘ.  

4.11.4.2. ʅʦʡʪʦʥ Ͼʥʩ ʙʘʨʠʛʯ 

 ʣʵʭʠʡʥ ʪʫʣʜ ʫʩʘʘʨװװʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘʛ ʜʵʵʰʣת

ʰװʨʰʠʞ ʥʦʨʛʦʥ ʷʣʛʘʭ ʘʨʛʳʛ ʭʵʨʵʛʣʵʜʵʛ. ʀʥʛʵʩʥʵʵʨ ʭʘʥʘʥʜ ʩʫʫʩʘʥ װʥʩʥʠʡ ʭʵʩʛװװʜ 

ʫʩʪʘʡ ʭʘʤʪ װʥʩʥʠʡ ʙʫʥʢʝʨʪ ʦʨʥʦ. ɿʫʫʭʥʳ ʭװʯʠʥ ʯʘʜʣʘʘʩ ʭʘʤʘʘʨʯ ʠʡʤ װʥʩ 

ʙʘʨʠʛʯʠʡʥ ʪʦʦʛ ʩʦʥʛʦʭ ʙᴇʛᴇᴇʜ ʠʭʵʚʯʣʵʥ ʥʵʛ ʟʫʫʭʘʥʜ 2-6 ʰʠʨʭʛʠʡʛ ʩʫʫʨʠʣʫʫʣʥʘ. 

ʅʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʥ ɸתʂ 90-92 % ʙʘʡʭ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ װʥʩ ʙʘʨʠʣʪʳʛ 

ʩʘʡʞʨʫʫʣʘʭʳʥ ʪʫʣʜ ɺʝʥʪʫʨʳʥ ʭʦʦʣʦʡʛ ʘʰʠʛʣʘʥ װʥʩʥʠʡ ʭʵʩʛװװʜʠʡʛ ʫʨʴʜʯʠʣʘʥ 

ʪʦʤʨʫʫʣʘʭ ʘʨʛʳʛ ʭʵʨʵʛʣʵʜʵʛ. ʕʥʵ ʪʦʭʠʦʣʜʦʣʜ ɺʝʥʪʫʨʳʥ ʭʦʦʣʦʡʥ ʥʘʨʠʡʩʩʘʥ ʭʵʩʵʛ 

ʜʵʭ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ 50-70 ʤ/ʩ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʮʘʮʣʫʫʨʘʘʨ ʫʩ ʰװʨʰʠʞ ᴇʛʩʥᴇᴇʨ ʵʥʵ 

ᴇʥʜᴇʨ ʭʫʨʜʪʘʡ ʭʠʡʥ ʫʨʩʛʘʣ ʫʩʘʥ ʜʫʩʘʣʪʘʡ ʤᴇʨʛᴇʣʜᴇʞ, 200-300 ʤʢʤ ʭʵʤʞʵʵʪʵʡ 

ʙʦʣʪʣʦʦ ʟʘʜʘʨʯ ʥʦʨʦʭ ʛʘʜʘʨʛʫʫ ʥʴ ʥʵʤʵʛʜʵʥʵ. תʥʩʥʠʡ ʭʵʩʛװװʜ ʫʩʘʥ ʜʫʩʘʣʪʘʡ 

ʥʵʛʜʵʞ, ʪʦʤʦʨʩʥʦʦʨ ʵʨʯʠʤʪʵʡ ʷʣʛʘʨʘʭ ʙʦʣʦʤʞ ʙװʨʜʜʵʛ. ʀʥʛʵʩʥʵʵʨ ʥʦʡʪʦʥ װʥʩ 
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ʙʘʨʠʛʯʠʡʥ ɸתʂ 94-96 % ʭװʨʜʵʛ. ʀʡʤ ʥʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʛ 200 ʢʛ/ʩ ʭװʨʪʵʣ ʫʫʨʳʥ 

ʙװʪʵʵʤʞʪʵʡ ʟʫʫʭʘʥʜ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. 

ʅʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯ ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʙʘʨʠʭʳʥ ʟʵʨʵʛʮʵʵ ʫʪʘʘʥ ʜʘʭʴ ʭװʭʨʠʡʥ 

(SO2) ʙʘ ʥװװʨʩʪᴇʨᴇʛʯʠʡʥ ʜʘʚʭʘʨ ʠʩʵʣ (CO2)- ʠʡʛ ʰʠʥʛʵʵʭ ʭʠʤʠʡʥ ʧʨʦʮʝʩʩ 

ʷʚʘʛʜʘʥʘ. װתʩʩʵʥ ʭװʭʨʠʡʥ ʭװʯʠʣ ʥʴ װʥʩʥʠʡ ʰװʣʪ ʙʦʣʦʥ ʫʩʥʳ ʭʘʪʫʫʣʛʠʡʥ ʜʘʚʩʪʘʡ 

ʭʘʨʠʣʮʘʥ װʡʣʯʣʵʣʮʵʞ ʢʘʣʴʮʠʡʥ ʩʫʣʴʬʘʪ (CaCO3) װװʩʛʵʭ ʙᴇʛᴇᴇʜ ʵʥʵ ʥʴ װʥʩ 

ʙʘʨʠʛʯʠʡʥ ʵʜ ʘʥʛʠʫʜʘʜ ʥʘʘʣʜʘʞ ʭʘʛ ʪʦʛʪʦʦʞ ʙʦʣʟʦʰʛװʡ ʙʘʡʜʘʛ. ʐװʨʰʠʞ ʙʘʡʛʘʘ 

ʫʩʥʳ ʭʘʪʫʫʣʘʛ ᴇʥʜᴇʨ (20 ʤʛ-ʵʢʚ/ʣ-ʵʵʩ ʠʭ), װʥʩʵʥ ʜʵʭ ʢʘʣʴʮʠʡʥ ʠʩʵʣ (CaO) ʯᴇʣᴇᴇʪ 

ʰʦʭʦʡ ʘʛʫʫʣʘʣʪ 20%- ʠʘʩ ʠʭ (ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ  15 %-ʠʘʩ) ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ 

ʥʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʛ ʭʵʨʵʛʣʵʞ ʙʦʣʦʭʛװʡ. ɻʘʜʘʘʜ ʦʨʥʫʫʜʳʥ ʙʦʣʦʚʩʨʦʥʛʫʡ ʥʦʡʪʦʥ 

 .ʨʜʵʛ ʙʘʡʥʘװʂ 99.8 % ʭתʥʩ ʙʘʨʠʣʪʳʥ ɸװ ʥʩ ʙʘʨʠʛʯʠʡʥװ

ʅʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʥ ʰװʨʰʠʭ ʫʩʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 0.11-0.27 ʣ/ʤ3 

(ʭʵʚʣʵʣʠʡʥ ʟʘʨʠʤ ʤʘʪʝʨʠʘʣʜ 0.25-1.3 ʣ/ʤ3 ʭװʨʜʵʛ ʛʵʩʵʥ ʙʘʡʥʘ) ʙʘʡʥʘ. ʅʦʡʪʦʥ װʥʩ 

ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʵʨʦʜʠʥʘʤʠʢʠʡʥ ʥʠʡʪ ʵʩʵʨʛװװʮʵʣ 680-860 ʇʘ ʙʘʡʥʘ. 

ɸʰʠʛʣʘʣʪʳʥ װʝʜ װʥʩ ʙʘʨʠʛʯʠʡʥ ʪʦʨ, ʰװʨʰʠʭ ʩʦʧʣʦ, ʮʘʮʣʫʫʨ ʙʦʭʠʨʜʦʭ, 

ʵʣʵʛʜʵʭ װʟʵʛʜʣװװʜ ʛʘʨʜʘʛ. ʀʡʤʜ ʘʰʠʛʣʘʣʪʳʥ װʝʜ ʥʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʥ ʙװʭ ʵʜ 

ʘʥʛʠʫʜʳʥ ʥʷʛʪʨʘʣʳʛ ʰʘʣʛʘʞ, ʫʪʘʘʥʳ ʭʠʡ, ʰװʨʰʠʭ ʫʩ ʰװװʨʯ ʘʣʜʘʛʜʘʭʛװʡ, ʘʛʘʘʨ 

ʩʦʨʦʣʪʛװʡ ʙʘʡʭ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ ʭʵʨʵʛʪʵʡ ʙʘʡʜʘʛ. 

ʊװʣʰʥʠʡ ʰʠʣʞװװʣʩʵʥ ʭװʭʵʨ ʘʛʫʫʣʘʣʪ 0.3%-ʠʘʩ, װʥʩʵʥ ʜʵʭ ʯᴇʣᴇᴇʪ ʰװʣʪʣʵʛ 

12%-ʠʘʩ ʪʫʩ ʪʫʩ ʙʘʛʘ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ ʥʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʛ ʭʵʨʵʛʣʵʥʵ. ʐװʨʰʠʭ 

ʫʩʥʳ ʭʘʪʫʫʣʘʛ ʥʴ 15 ʢʛ- ʵʢʚ/ʢʛ-ʘʘʩ ʠʭʛװʡ ʙʘʡʥʘ. ʋʪʘʘʛ ʮʵʚʵʨʣʵʭ ʷʚʮʘʜ ʫʩʥʳ ʫʫʨʘʘʨ 

ʭʘʥʘʞ ʵʟʣʵʭװװʥ ʥʴ ʠʭʩʵʞ, ʙʘʛʘ ʟʵʨʵʛ ʭᴇʨʥᴇ.  

ʉװװʣʠʡʥ װʝʜ ʜʵʣʭʠʡʥ ʮʘʛ ʫʫʨʳʥ ʜʫʣʘʘʨʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʙʘʡʛʘʣʠʡʥ ʮʵʚʵʨ 

ʫʩʥʳ ʥᴇᴇʮʠʡʥ ʭʦʤʩʜʦʣ װװʩʵʞ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʪװװʥʠʡʛ ʭʵʤʥʵʭ װװʜʥʵʵʩ 

ʥʦʡʪʦʥ װʥʩ ʙʘʨʠʛʯʠʡʛ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʭʠʡʛ ʜʵʤʞʠʭʛװʡ ʙʦʜʣʦʛʳʛ ʙʘʨʠʤʪʘʣʞ ʙʘʡʥʘ.  

4.11.4.3. ʎʘʭʠʣʛʘʘʥ ʰϾϾʣʪϾϾʨ 

ʊʦʦʩʦʥ ʥװװʨʩʥʠʡ ʵʟʣʵʭװװʥʠʡ ʛʘʣʳʥ ʭʦʪʦʣʪʦʡ ʟʫʫʭ ʙװʭʠʡ ʪʦʤ ʯʘʜʣʳʥ 

ʜʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʘʜ ʫʪʘʘʥʘʘʩ װʥʩ ʷʣʛʘʭʘʜ ʠʭʵʚʯʣʵʥ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨ 

ʭʵʨʵʛʣʵʥʵ. ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʵʝʨʵʛ ʙʘ ʩᴇʨᴇʛ ʮʵʥʵʛʪʵʡ ʵʣʝʢʪʨʦʜʫʫʜʳʥ 

ʭʦʦʨʦʥʜʦʭ ʩʫʚʛʠʡʛ ʫʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣ ʜʘʡʨʘʥ ᴇʥʛᴇʨᴇʭᴇʜ ᴇʥʜᴇʨ ʭװʯʜʵʣʠʡʥ 

(100000 ɺ ʭװʨʪʵʣ) ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ װʡʣʯʣʵʣʵʵʨ ʭʠʡ ʠʦʥʯʣʦʛʜʩʦʥʦʦʨ װʥʩʥʠʡ 

ʭʵʩʛװװʜ ʩᴇʨᴇʛ ʮʵʥʵʛʵʵʨ ʮʵʥʵʛʣʵʛʜʵʞ, ʩʫʫʣʛʘʭ (ʵʝʨʵʛ) ʵʣʝʢʪʨʦʜʫʫʜ ʜʵʵʨ ʷʣʛʘʨʥʘ. 

ʕʣʝʢʪʨʦʜʫʫʜ ʜʵʵʨ ʮʫʛʣʘʨʩʘʥ װʥʩʠʡʛ ʪʫʩʛʘʡ ʩʵʛʩʨʵʭ ʭʵʨʵʛʩʣʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ 

  .ʙʫʫʣʛʘʥʘ װװʥʠʡ ʜʦʦʜ ʙʫʥʢʝʨ ʨװװʝ ʩʵʛʩʨʵʥ ʪװ ʝװ

ʉᴇʨᴇʛ ʮʵʥʵʛʪʵʡ ʵʣʝʢʪʨʦʜʳʛ ʛʘʥ ʩʘʚʘʘʛʘʘʨ, ʩʫʫʣʛʘʭ ʵʣʝʢʪʨʦʜʳʛ ʭʦʦʣʦʡ 

ʙʫʶʫ ʷʣʪʩʘʘʨ ʭʠʡʥʵ. ʋʪʘʘʥʳ ʫʨʩʛʘʣ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʛ ʭʵʚʪʵʵ ʙʘ ʙʦʩʦʦ 

ʯʠʛʣʵʣʵʵʨ ʜʘʡʨʘʥ ᴇʥʛᴇʨʥᴇ. ɼʫʥʜ ʯʘʜʣʳʥ ʟʫʫʭʘʥʜ ʠʭʵʚʯʣʵʥ ʷʣʪʩʘʥ ʵʣʝʢʪʨʦʜʪʦʡ 

ʭʵʚʪʵʵ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʛ ʭʵʨʵʛʣʵʥʵ. ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʛ ʮʫʚʘʘ 

ʙʘʡʨʣʘʩʘʥ ʵʣʝʢʪʨʦʜʳʥ ʪʦʦʛʦʦʨ ʥʴ 1, 2, 4, 6, 8 ʪʫʡʣʪʘʡ ʛʵʞ ʘʥʛʠʣʥʘ. ʍʵʚʪʵʵ ʛʫʨʚʘʥ 

ʪʫʡʣʪʘʡ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʭʠʡʮʠʡʥ ʩʭʝʤʠʡʛ 4.10 ʜʫʛʘʘʨ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ.  



117 
 

 

ɿʫʨʘʛ IV.10. ʍʵʚʪʵʵ ʛʫʨʚʘʥ ʪʫʡʣʪʘʡ ʮʘʭʠʣʛʘʘʥ ʰϾϾʣʪϾϾʨʠʡʥ ʭʠʡʮ. 

1 -Ͻʥʩ, ʪʦʦʩʪʦʡ ʫʪʘʘʥʳ ʭʠʡ; 2 - ʎʵʚʵʨʣʵʛʜʩʵʥ ʫʪʘʘʥʳ ʭʠʡ; 3 - ʍʠʡ ʭʫʚʘʘʨʠʣʘʭ ʩʘʤʙʘʨ; 

3 - ʐϾϾʣʪϾϾʨʪ ʦʨʦʭ ЊʥʜЊʨ ʭϾʯʜʵʣʠʡʥ ʮʘʭʠʣʛʘʘʥʳ ʭʘʤʛʘʘʣʘʭ ʭʘʡʨʮʘʛ; 5 - ʩЊʨЊʛ ʮʵʥʵʛʪʵʡ 

ʮʵʥʵʛʞϾϾʣʵʭ ʵʣʝʢʪʨʦʜ; 6 -ʉʫʫʣʛʘʭ ʙʫʶʫ ʵʝʨʵʛ ʵʣʝʢʪʨʦʜ; 7 - ʉЊʨЊʛ ʵʣʝʢʪʨʦʜ ʜʵʵʨʭ Ͼʥʩ 

ʩʵʛʩʨʵʭ ʤʝʭʘʥʠʟʤ; 8 - ʉʫʫʣʛʘʭ ʵʣʝʢʪʨʦʜ ʜʵʵʨʭ Ͼʥʩ ʩʵʛʩʨʵʭ ʤʝʭʘʥʠʟʤ; 9 - ʎʘʭʠʣʛʘʘʥ 

ʰϾϾʣʪϾϾʨʠʡʥ ʠʭ ʙʠʝ; 10 - Ͻʥʩʥʠʡ ʙʫʥʢʝʨ; 11 - ɹʫʥʢʝʨʠʡʛ ʫʪʘʘʥʳ ʭʠʡʛʵʵʩ ʪʫʩʛʘʘʨʣʘʭ 

ʩʘʤʙʘʨ; 12 - ʋʪʘʘʥʳ ʭʠʡʥ ʭʦʦʣʦʡ; 13 - ʋʪʘʘʥʳ ʭʠʡʛ ʭʫʚʘʘʨʠʣʘʭ ʵʣʝʤʝʥʪ; 14 - ʎʘʭʠʣʛʘʘʥ 

ʰϾϾʣʪϾϾʨʠʡʥ ʛʘʨʘʭ ʭʵʩʛʠʡʥ ʢʦʥʬʫʟʦʨ ʭʦʦʣʦʡ. 

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʵʵʨ ʜʘʡʨʘʥ ᴇʥʛᴇʨᴇʭ ʫʪʘʘʥʳ ʪʝʤʧʝʨʘʪʫʨ 120-150ʦʉ-ʵʵʩ 

ʠʭʛװʡ, ʦʥʦʚʯʪʦʡ ʭʫʨʜ 1-1.7 ʤ/ʩ ʙʘʡʭ ʙʘ ʵʥʵ װʝʠʡʥ ʘʵʨʦʜʠʥʘʤʠʢ ʵʩʵʨʛװװʮʵʣ ʥʴ 200-

300 ʇʘ ʙʘʡʜʘʛ.  

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʘʨʮʫʫʣʘʣʪ 0.1-0.15 

ʢɺʪʮ/(100 ʤ3) ʙʘʡʥʘ. ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʫʪʘʘʥʳ ʭʠʡʛʵʵʩ ʜʵʛʜʵʤʭʠʡ װʥʩ ʷʣʛʘʭ 

ʯʘʜʚʘʨ ʙʫʶʫ װʥʩ ʙʘʨʠʣʪʳʥ ɸתʂ ʫʪʘʘʥʳ ʭʫʨʜ, ʵʣʝʢʪʨʦʜʫʫʜʳʥ ʫʨʪ, ʪʵʜʛʵʵʨʠʡʥ 

ʭʦʦʨʦʥʜʳʥ ʟʘʡ, װʥʩ, ʪʦʦʩʥʳ װʟװװʣʵʣʪ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʜʘʛ. 

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨ װʥʩ, ʪʦʦʩʥʳ 10 ʤʢʤ-ʵʵʩ ʜʵʵʰ ʰʠʨʭʵʛʪʵʡ ʭʵʩʛװװʜʠʡʛ ʷʣʛʘʭ 

ʙᴇʛᴇᴇʜ ɸתʂ ʥʴ 96-99% ʙʘʡʥʘ. 

 ,ʪʵʮװʥʩ, ʪʦʦʩʥʳ ʰʠʨʭʛʠʡʥ ʙװ ʮʵʣװװʥʩʥʠʡ ʭʫʚʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛת

ʪʝʤʧʝʨʘʪʫʨ, ʯʠʡʛʣʵʛ, ʩʫʫʣʛʘʭ ʵʣʝʢʪʨʦʜ ʜʵʵʨʭ ʜʘʚʭʘʨʛʳʥ ʟʫʟʘʘʥ, ʭʠʡʥ ʭʠʤʠʡʥ 

ʙװʪʵʮ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʥʘ. ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ װʥʩ ʙʘʨʠʣʪʘʜ ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ 

ʭװʯʠʥ ʟװʡʣ ʥʴ װʥʩʥʠʡ ʭʫʚʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʵʣ ʶʤ. ʋʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 

140-180 ʦʉ װʝʜ װʥʩʥʠʡ ʭʫʚʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʵʣ ʠʭ 3Ö1010 ʆʤ/ʩʤ ʙʘʡʜʘʛ. 

 8Ö107 ʆʤ/ʩʤ ʙʘʡʭʘʜ ʮʘʭʠʣʛʘʘʥ> װʮʵʣ 2Ö107> rװװʥʩʥʠʡ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛת

ʰװװʣʪװװʨʠʡʥ ʜʵʛʜʵʤʭʠʡ װʥʩ ʷʣʛʘʭ ʯʘʜʚʘʨ ᴇʥʜᴇʨ ʙʘʡʥʘ. logr9 < װ ʙʦʣʦʭʦʜ װʥʩ 

ʙʘʨʠʣʪ ʵʨʩ ʙʫʫʨʜʘʛ. ʕʥʵ ʪʦʭʠʦʣʜʦʣʜ ʵʣʝʢʪʨʦʜʫʫʜ ʜʵʵʨ ʩʫʫʩʘʥ װʥʩʥʠʡ ʭʵʩʛװװʜ 

ʜʘʭʠʥ ʮʵʥʵʛʞʠʞ ʵʣʝʢʪʨʦʜʦʦʩ ʩʘʣʞ ʫʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣʘʘʨ ʪʵʵʚʵʨʣʵʛʜʵʥ ʛʘʨʜʘʛ 

ʙʘʡʥʘ. ʄᴇʥ װʥʩʥʠʡ ʭʫʚʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʵʣ ʭʵʪ ᴇʥʜᴇʨ (r2<װÖ1010 ʆʤ/ʩʤ) 
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ʙʘʡʚʘʣ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ װʥʩ ʙʘʨʠʣʪʳʥ ʵʨʯʠʤ ʙʫʫʨʜʘʛ. ʍʠʡʛ ʩʘʡʪʘʨ 

ʮʵʚʵʨʣʵʭʠʡʥ ʪʫʣʜ ʦʣʦʥ ʪʫʡʣʪʘʡ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨ ʭʵʨʵʛʣʵʥʵ. ʄᴇʥ ʪװʣʰʥʠʡ 

ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʘʭ ʙᴇʛᴇᴇʜ ʜʵʛʜʵʤʭʠʡ װʥʩ ʙʦʣʦʥ ʪװװʥ ʜʵʭ ʰʘʪʘʤʭʘʡ ʙʦʜʠʩʳʥ 

ʘʛʫʫʣʘʣʪ ʠʭʩʵʭʵʜ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ɸתʂ ʙʫʫʨʥʘ. 

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ װʥʩ ʙʘʨʠʣʪʳʥ ʟʵʨʵʛ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛʪʵʡ 

ʰʫʫʜ, ʫʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣʳʥ ʭʫʨʜʪʘʡ ʫʨʚʫʫ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʥʘ. ʎʘʭʠʣʛʘʘʥ ʦʨʥʳ 

ʭװʯʣʵʛ ʫʪʘʘ װʥʩ, ʪʦʦʩʥʳ ʭʦʣʠʤʛʠʡʥ ʫʨʩʛʘʣʳʥ ʰʠʥʞ ʯʘʥʘʨʘʘʩ ʭʘʤʘʘʨʥʘ. 

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʮʘʭʠʣʛʘʘʥ ʦʨʥʳ ʭװʯʣʵʛ, ʢʠʥʝʤʘʪʠʢ ʧʘʨʘʤʝʪʨ ʙʦʣʦʥ 

 .ʮʣʵʵʩ ʭʘʤʘʘʨʜʘʛװװʥʩʥʠʡ ʭʫʚʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװ ʥʩʥʠʡ ʭʵʩʛʠʡʥ ʩʫʫʣʪʳʥ ʭʫʨʜװ

ʍʫʚʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʩʵʨʛװװʮʵʣ ʠʭʪʵʡ װʥʩ ʙװʭʠʡ ʥװװʨʩʥʠʡ ʭʫʚʴʜ ʫʪʘʘʥʳ ʭʠʡʥ 

ʫʨʩʛʘʣʳʥ ʭʫʨʜʳʛ u=1-1.2 ʤ/ʩ, ʙʫʩʘʜ ʥװװʨʩʵʥʜ 1.2-1.6 ʤ/ʩ-ʵʵʨ ʩʦʥʛʦʞ ʘʚʥʘ. ʋʪʘʘʥʳ 

ʭʠʡʥ ʫʨʩʛʘʣʳʥ ʵʥʵ ʭʫʨʜ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʭᴇʥʜʣᴇʥ ʦʛʪʣʦʣʳʛ ʠʭʵʩʛʵʞ, 

ʤʝʪʘʣʣ ʟʘʨʮʫʫʣʘʣʪ ʙʦʣʦʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʥʵʤʵʛʜװװʣʜʵʛ.  

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʪʫʡʣʳʥ ʪʦʦ, ʪʫʡʣ ʙװʨʠʡʥ ʫʨʪ, װʥʩʥʠʡ ʭʵʩʛװװʜʠʡʥ 

ʩʫʫʣʪʳʥ ʭʫʨʜ u ʥʵʤʵʛʜʵʭʵʜ ʪװװʥʠʡ װʥʩ ʙʘʨʠʣʪʳʥ ʧʘʨʘʤʝʪʨ ʙʘ ɸתʂ ʠʭʩʵʭ ʙᴇʛᴇᴇʜ 

ʭʘʨʠʥ ʫʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ ʙʦʣʦʥ ʮʵʥʵʛʞװװʣʵʭ ʙʘ ʩʫʫʣʛʘʭ ʵʣʝʢʪʨʦʜʫʫʜʳʥ 

ʭʦʦʨʦʥʜʳʥ ʟʘʡ ʥʵʤʵʛʜʵʭʵʜ ʙʫʫʨʥʘ. 

ʎʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʭʵʣʙʵʨʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ᴇʥʜᴇʨ ʙʘʡʜʘʛ ʜʘʚʫʫ 

ʪʘʣʪʘʡ. ɾʠʰʵʵʣʙʵʣ, ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʥ ʦʨʥʳ ʫʨʪ L=4 ʤ, ʮʵʥʵʛʞװװʣʵʭ ʙʘ 

ʩʫʫʣʛʘʭ ʵʣʝʢʪʨʦʜʳʥ ʭʦʦʨʦʥʜʳʥ ʟʘʡ t=0.15 ʤ ʙʘʡʭʘʜ 3 ʦʨʦʥʪʦʡ ʮʘʭʠʣʛʘʘʥ 

ʰװװʣʪװװʨʠʡʥ ʭʵʣʙʵʨʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʌ=80, 4 ʦʨʦʥʪʦʡʜ ʌ=107 ʙʘʡʭ ʙʘ ᴇᴇʨᴇᴇʨ 

ʭʵʣʙʵʣ ʮʠʢʣʦʥʳʭʦʦʩ 7-9 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ. 

ʕʨװװʣ ʘʭʫʡʥ ʥʦʨʤʦʦʨ ᴇʥʜᴇʨ ʰʘʘʨʜʣʘʛʘ ʪʘʚʠʛʜʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʙʘʛʮ 

ʮʠʢʣʦʥ ʙʘ ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʛ ʮʫʚʘʘʛʘʘʨ ʫʛʩʨʘʥ ʘʞʠʣʣʫʫʣʥʘ. ʀʥʛʵʩʥʵʵʨ ʙʘʛʮ 

ʮʠʢʣʦʥ װʥʩ, ʪʦʦʩʥʳ ʪʦʤʦʦʭʦʥ ʰʠʨʭʵʛʪʵʡ ʭʵʩʛװװʜʠʡʛ ʷʣʛʘʩʥʘʘʨ ʮʘʭʠʣʛʘʘʥ 

ʰװװʣʪװװʨʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʭʮᴇʣʠʡʛ ʩʘʡʞʨʫʫʣʞ 99.9% ʭװʨʵʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʥʦ. 

4.11.4.4. ʋʫʪʘʪ ʰϾϾʣʪϾϾʨ 

ʆʨʯʠʥ װʝʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʜ ʫʪʘʘʥʳ ʭʠʡʥʵʵʩ װʥʩ ʷʣʛʘʭʘʜ ʫʫʪʘʪ 

(ʜʘʘʚʫʫʥ) ʰװװʣʪװװʨʠʡʛ ʭʵʨʵʛʣʵʭ ʙʦʣʣʦʦ. 10 ʤʢʤ- ʵʵʩ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ ʭʵʩʛʠʡʛ 

ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨ ʤʫʫ ʷʣʛʘʜʘʛ ʪʫʣ ɸʅʋ-ʳʥ ʰʠʥʵ ɼʎʉ-ʫʫʜʘʜ 100-300 ʤʢʤ 

ʜʠʘʤʝʪʨʪʵʡ ʥʘʨʠʡʥ ʫʪʩʘʘʨ ʮʠʣʠʥʜʨ ʭʵʣʙʵʨʪʵʡ ʭʠʡʩʵʥ ʫʷʥ ʥʘʣʘʨʭʘʡ ʫʫʪʘʪ 

ʰװװʣʪװװʨʠʡʛ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ hװװʣʪװװʨʠʡʥ ʝʨᴇʥʭʠʡ ʙʘʡʜʘʣ, 

ʘʞʠʣʣʘʛʘʘʥʳ ʩʭʝʤʠʡʛ 4.11 ʜװʛʵʵʨ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚ.  
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ɻʘʨʘʭ 

ʫʪʘʘʥr ʭʠʡ

ʐװװʣʪװװʨ

ɿʫʫʭʥʘʘʩ 

ʦʨʦʭ 

ʫʪʘʘʥr ʭʠʡ ʊʦʦʩ 

ʮʫʛʣʫʫʣʘʛʯ

ʊʦʦʩ ʛʘʨʘʭ ʭɻʩɻʛ
 

ɿʫʨʘʛ IV.11. ʋʫʪʘʪ ʰϾϾʣʪϾϾʨʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʩʭʝʤ, ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ. 

ʀʡʤ ʭʠʡʮʠʡʥ ʰװװʣʪװװʨʠʡʥ װʥʩ, ʪʦʦʩ ʙʘʨʠʣʪ ᴇʥʜᴇʨ 99.9 % ʭװʨʯ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʜʘʨʘʘʭ ʫʪʘʘʥʳ ʭʠʡ ʜʵʭ ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ ʘʛʫʫʣʘʤʞ 5-50 ʤʛ/ʤ3 

ʙʘʡʜʘʛ. ʕʥʵ ʰװװʣʪװװʨʠʡʛ ʜʘʡʨʘʥ ᴇʥʛᴇʨᴇʭ ʫʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣʳʥ ʭʫʨʜ 0.1-0.02 ʤ/ʩ 

ʙʘʡʭʘʜ ʛʠʜʨʘʚʣʠʢ ʵʩʵʨʛװװʮʵʣ ʥʴ ᴇʥʜᴇʨ 0.5-1.5 ʢʇʘ ʦʨʯʠʤ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʦʥʮʛʦʡ 

ʪʦʭʠʦʣʜʦʣʜ 2-2.5 ʢʇʘ ʭװʨʜʵʛ ʙʘʡʥʘ. ʊװװʥʜ ʰװװʛʜʩʵʥ װʥʩʠʡʛ ʩʘʣʛʘʭʘʜ ʥʵʣʵʵʜ 

ʭװʥʜʨʵʣʪʵʡ ʪʫʣ ʤʝʭʘʥʠʢ ʩʵʛʩʨʵʛʯ ʙʫʶʫ ʫʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣʳʥ ʵʩʨʵʛ ʘʛʘʘʨʳʥ 

 ʣʵʵʭ ʪʦʭʠʦʣʜʦʣʜ ʪʵʨ ʭʵʩʛʠʡʛ ʥʴ ʩʦʡʣʪʫʫʨʘʘʨװ ʣʵʵʣʛʵ ʭʵʨʵʛʣʵʥʵ. ɸʛʘʘʨʘʘʨװ

ʫʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣʘʘʩ ʪʘʩʘʣʥʘ. 

ʋʫʪʘʪ ʰװװʣʪװװʨʠʡʥ ʤʘʪʝʨʠʘʣ ᴇʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʪ ʪʵʩʚʵʨʪʵʡ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ʋʪʘʘʥʳ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ 130 0ʉ װʝʜ ʥʦʦʩ ʙʫʶʫ ʵʩʛʠʡ, 260 0ʉ 

ʦʨʯʠʤ ʪʝʤʧʝʨʘʪʫʨʪ ʰʠʣʵʥ ʥʵʭʤʵʣ ʙʘ ʛʨʘʬʠʪ ʙװʭʠʡ ʰʠʣʵʥ ʥʵʭʤʵʣ, ʦʢʩʘʣʠʥ ʟʵʨʵʛ 

ʤʘʪʝʨʠʘʣʳʛ ʭʵʨʵʛʣʵʥʵ. ʅʘʨʠʡʥ ʰװװʣʪװװʨ ʥʴ 1-3 ʞʠʣ ʪʘʩʨʘʣʪʛװʡ ʘʞʠʣʣʘʭ 

ʪʵʩʚʵʨʪʵʡ ʙʘʡʥʘ. 

ʋʫʪʘʪ ʰװװʣʪװװʨʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʙʦʣʦʥ װʥʩ ʙʫʫʣʛʘʞ, ʮʵʚʵʨʣʵʭ ʮʠʢʣʠʡʥ 

ʭʫʛʘʮʘʘ ʥʴ ʙʦʛʠʥʦ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ ʰװװʣʪװװʨʠʡʥ ʪʘʣʙʘʡ ʙʘʛʘ, ʘʰʠʛʣʘʣʪʳʥ 

ʭʫʛʘʮʘʘ ʫʨʪ ʙʘʡʜʘʛ. 

ɻʵʚʯ ʩʵʛʩʵʨʯ ʮʵʚʵʨʣʵʩʥʠʡ ʜʘʨʘʘ װʥʩ ʪʦʦʩ ʘʣʛʫʫʨ ʭʫʨʠʤʪʣʘʛʜʘʭ ʪʫʣ װʥʩ 

ʙʘʨʠʣʪʳʥ ɸתʂ ʙʘʛʘ ʙʘʡʭ ʫʯʨʘʘʩ װʥʩ ʭʫʨʜʘʥ ʭʫʨʠʤʪʣʘʛʜʘʭʘʘʨ ʫʪʘʘʥʳ ʭʠʡʥ ʘʥʭʥʳ 

ʭʫʨʜʳʛ ᴇʥʜᴇʨ ʙʘʡʣʛʘʥ ʜʘʨʘʘ ʥʴ װʥʩ ʙʘʨʠʣʪ ᴇʥʜᴇʨ ʙʘʡʭʘʜ ʵʩʵʨʛװװʮʣʠʡʥ ʪʫʭʘʡʥ 

ʫʪʛʘʜ ʭװʨʪʵʣ ʭʫʨʜʳʛ ʙʫʫʨʫʫʣʥʘ. ʕʥʵ ʘʨʛʳʛ ʠʭʵʚʯʣʵʥ ʥʘʤ ʭʫʨʜʘʥʜ ʘʞʠʣʣʘʭ ᴇʥʜᴇʨ 

ʪʝʤʧʝʨʘʪʫʨʪ ʪʵʩʚʵʨʪʵʡ ʰʠʣʵʥ ʥʵʭʤʵʣ ʤʘʪʝʨʠʘʣʪʘʡ ʰװװʣʪװװʨʪ ʭʵʨʵʛʣʵʥʵ.  

ɼʘʨʘʣʪʪʘʡ ʘʛʘʘʨʘʘʨ װʣʵʵʣʛʵʥ ʫʫʪʥʳ װʥʩʠʡʛ ʙʫʫʣʛʘʭʘʜ ʩʘʣʭʠʣʫʫʨʳʥ 

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʰװװʣʪװװʨʠʡʥ ʘʵʨʦʜʠʥʘʤʠʢʠʡʥ 

ʵʩʵʨʛװװʮʵʣʪʵʡ ʰʫʛʘʤʘʥ ʭʘʤʘʘʨʣʘʘʨ ʥʵʤʵʛʜʜʵʛ. ʐװװʣʪʠʡʥ ʪʫʭʘʡʥ ʭʫʨʜʥʳ װʝʜ 

ʷʣʘʥʛʫʷʘ ʭʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʙʘʛʘ ʙʘʡʭ ʥᴇʭʮᴇʣʜ ʰװװʭ ʮʠʢʣʠʡʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ 

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʘʨʮʫʫʣʘʣʪʘʜ ʭװʯʪʵʡ ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʵʭʛװʡ. 
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4.11.4.5. Ͻʥʩ ʙʘʨʠʭ ʪʦʥʦʛʣʦʣʫʫʜʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ʄʦʥʛʦʣʜ ʘʰʠʛʣʘʛʜʘʞ ʙʫʡ װʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ ʛʦʣ װʟװװʣʵʣʪװװʜʠʡʛ 

ʭʘʨʴʮʫʫʣʘʥ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ.  

ʍϾʩʥʵʛʪ IV.28. Ͻʥʩ ʙʘʨʠʛʯʠʡʥ ʪʝʭʥʠʢʠʡʥ ϾʟϾϾʣʵʣʪϾϾʜʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ 

 ʣʵʣʪװװʟת ˉ

 ʥʩ ʙʘʨʠʛʯʠʡʥ ʪᴇʨᴇʣת

 ʥʩ ʷʣʛʘʭת

ʮʠʢʣʦʥ 

ʅʦʡʪʦʥ װʥʩ 

ʙʘʨʠʛʯ 

ʎʘʭʠʣʛʘʘʥ 

ʰװװʣʪװװʨ 

ʋʫʪʘʪ 

ʰװװʣʪװװʨ 

1 ɹʘʨʠʛʜʘʭ װʥʩʥʠʡ 

ʭʵʤʞʵʵ, ʤʢʤ 

d>20 200-300 >10 >10 

2 ɸʵʨʦʜʠʥʘʤʠʢʠʡʥ 

ʵʩʵʨʛװװʮʵʣ, ʇʘ 

500-800 680-860 200-300 - 

3 ɻʠʜʨʘʚʣʠʢ ʵʩʵʨʛװװʮʵʣ, 

ʇʘ 

<1000 - - 50-150 

4 ʋʩʥʳ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ, ʣ/ʤ3 

- 0.11-0.27 - - 

5 ʎʕʍ-ʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ, ʢɺʪʮ/100ʤ3 

- - 0.1-0.15 - 

6 ɸʞʣʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʦʉ <250 <200 120-150 <180 

7 ʋʪʘʘʥʳ ʭʠʡʥ ʭʫʨʜ, ʤ/ʩ 4.5 50-70 1.5-1.7 - 

8 ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ɸתʂ, % 65-90 90-96 96-99.9 <99.9 

9 ʍװʯʜʵʣʠʡʥ ʭʵʤʞʵʵ, ɺ - - <100000  

ɼʵʵʨʭ װʥʩ ʙʘʨʠʭ ʪʦʥʦʛʣʦʣʫʫʜ ʜʦʪʨʦʦʩ ʮʘʭʠʣʛʘʘʥ ʙʦʣʦʥ ʫʫʪʘʪ 

ʰװװʣʪװװʨװװʜʠʡʛ ʦʨʯʠʥ װʝʠʡʥ ᴇʥʜᴇʨ ʯʘʜʣʳʥ ɼʎʉ, ɼʉ-ʫʫʜʘʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʞ 

ʙʘʡʥʘ.  

ʀʡʤʜ ʜʵʵʨʭ ʩʫʜʘʣʛʘʘ, ʭʘʨʴʮʫʫʣʘʣʪʳʥ װʨ ʜװʥ ʙʦʣʦʥ ʟʘʩʛʠʡʥ ʛʘʟʨʳʥ 62-ʨ 

ʪʦʦʪ ʪʦʛʪʦʦʣ, ʆʨʯʥʳ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ װʥʜʵʩʥʠʡ ʭʦʨʦʦʥʦʦʩ ʭʵʨʵʛʞװװʣʞ ʙʫʡ 

 ʥʜʵʩʣʵʥ ʫʪʘʘʥʳװ ʨʵʵʨ ʩʦʣʠʭ ʪᴇʩᴇʣ ʟʵʨʵʛʪװװʣʪװװʥʩ ʙʘʨʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʫʫʪʘʪ ʰװ

ʭʠʡ ʜʵʭ ʥʘʨʠʡʥ װʥʩʠʡʛ ʙʘʨʴʞ ʫʪʘʘ ʩʦʨʦʛʯʠʡʥ ʙʘ ʭʠʡʥ ʭᴇʥʜʠʡʥ ʵʣʵʛʜʣʠʡʛ 

ʙʫʫʨʫʫʣʘʭ, ʷʥʜʘʥʛʘʘʩ ʭʘʷʛʜʘʭ ʫʪʘʘʥʳ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʫʯʨʫʫʣʘʭ ʩᴇʨᴇʛ 

ʥᴇʣᴇᴇʣʣʠʡʛ ʘʨʠʣʛʘʭ ʟʦʨʠʣʛʦʦʨ ʫʪʘʘʥʳ ʭʠʡʥ ʭʦʣʴʮʳʛ 50 ʤʛ/ʤ3 ʙʦʣʪʦʣ ʮʵʚʵʨʣʵʭ 

ʙʦʣʦʤʞʪʦʡ ʫʫʪʘʪ ʰװװʣʪװװʨʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭʘʘʨ ʩʦʥʛʦʚ.  

ʋʫʪʘʪ ʰװװʣʪװװʨ ʥʴ ʫʪʘʘʥʳ ʭʠʡʥʵʵʩ ʥʘʨʠʡʥ װʥʩʠʡʛ ʷʣʛʘʞ ʪʫʩʛʘʡ ʙʫʥʢʝʨʪ 

ʮʫʛʣʫʫʣʘʭ ʙᴇʛᴇᴇʜ ʨʝʟʝʨʚʫʘʨʪ ʜʘʨʘʣʪʪʘʡ ʭʠʡʛ ʮʫʛʣʫʫʣʘʥ ʫʣʤʘʘʨ ʫʫʪʘʥʜ ʥʘʤ 

ʜʘʨʘʣʪʳʥ ʘʛʘʘʨʘʘʨ ʠʤʧʫʣʴʩ ᴇʛʯ ʫʫʪʥʳ ʜʦʣʛʠʦʣʩʦʥ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ ʙʠʡ ʙʦʣʛʦʥ 

ʪװװʥʠʡ װʡʣʯʣʵʣʵʵʨ ʫʫʪʥʳ ʞʠʞʠʛ ʥװʭʵʵʨ ʮʵʚʵʨ ʭʠʡ ʛʘʨʯ ʥʘʨʠʡʥ װʥʩʥʠʡ ʰʠʨʭʵʛ ʥʴ 

ʷʣʛʘʨʯ װʣʜʵʭ ʟʘʨʯʤʘʘʨ ʘʞʠʣʣʘʜʘʛ.  

ʀʡʤ ʰװװʣʪװװʨ ʜʘʨʘʘʭ װʥʜʩʵʥ ʭʵʩʛװװʜʵʵʩ ʙװʨʜʵʥʵ.  

1. ʂʘʨʢʘʩ ʢʦʨʧʫʩʳʥ ʭʠʡʮ 

2. ʌʠʣʴʪʝʨʠʡʥ ʰװװʭ ʫʫʪ ʮʵʮʛʵʥ ʭʘʚʪʘʥ  

3. ʉʵʛʩʵʨʯ ʫʥʘʛʘʭ ʤʝʭʘʥʠʢ ʭʵʨʵʛʩʵʣ, 

 ʥʩ ʙʫʫʣʛʘʭ ʭʵʨʵʛʩʵʣת .4

5. ʐʘʪ ʪʘʚʮʘʥ ʭʘʰʣʘʛʘ 

6. ʂʦʤʧʨʝʩʩʦʨʳʥ ʩʠʩʪʝʤ 

7. ʋʜʠʨʜʣʘʛʳʥ ʩʠʩʪʝʤ 
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 ʋʫʪʘʪ ʰװװʣʪװװʨ ʧʨʦʛʨʘʤʤʳʥ ʜʘʛʫʫ ʘʚʪʦʤʘʪʘʘʨ ʘʞʠʣʣʘʥʘ. ɸʞʠʣʣʘʞ 

ʵʭʣʵʭʵʜ ʰװװʣʪװװʨʠʡʥ ᴇʨᴇᴇʥʜ ʩʘʣʭʠʣʫʫʨʘʘʨ ʩʠʡʨʵʛʞʠʣʪ װװʩʛʵʥʵ. ʋʪʘʘʥ ʜʘʭʴ װʥʩ 

ʪʦʦʩ ʫʫʪʘʥ ʰװװʣʪװװʨʠʡʥ ʛʘʜʥʘ ʛʘʜʘʨʛʫʫʜ ʮʫʛʣʘʜʘʛ. ʐװװʣʪװװʨʠʡʥ ʛʘʜʥʘ ʛʘʜʘʨʛʫʫʜ 

ʩʫʫʭ ʥʵʤʵʛʜʵʭʵʜ ʵʩʵʨʛװװʮʵʣ ʥʴ ʵʨʩ ʥʵʤʵʛʜʜʵʛ. ʕʥʵ װʝʜ ʩʵʛʩʨʵʭ ʪᴇʭᴇᴇʨᴇʤʞ 

ʘʚʪʦʤʘʪʘʘʨ ʟʘʣʛʘʛʜʘʥ ʘʞʠʣʣʘʞ ʪʦʦʩ, װʥʩʠʡʛ ʫʥʘʛʘʜʘʛ. 

ɼʫʣʘʘʥʳ ʟʫʫʭʘʥʜ ʩʫʫʨʠʣʫʫʣʘʭ װʥʩ ʙʘʨʠʭ ʫʫʪʘʪ ʰװװʣʪװװʨʠʡʥ ʪʝʭʥʠʢʠʡʥ 

 .ʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚװʣʵʣʪʠʡʛ ʜʘʨʘʘʭ ʭװװʟװ

ʍϾʩʥʵʛʪ IV.29. Ͻʥʩ ʟʘʡʣʫʫʣʘʭ ʪЊʭЊЊʨЊʤʞʠʡʥ ʪʦʥʦʛʣʦʣ  

 ʣʵʣʪװװʟת ʣʵʣʪʠʡʥ ʥʵʨ ʅʵʛʞװװʟת ˉ

0 1 2 3 

1 ʉʫʫʨʠʣʘʛʜʘʭ ʪʦʦ  ʰʠʨʭʵʛ 3 

2 ʋʪʘʘʥʳ ʭʠʡʥ ʫʨʩʛʘʣ ʤ3/ʮʘʛ 23500 

3 ɼʘʘʚʫʫʥ ʰװװʣʪװװʨʠʡʥ ʪʦʦʮʦʦʪ 

ʪʝʤʧʝʨʘʪʫʨ  
ᴈ 

  ,ʝʜ 160װ ʨʛʵʣʞʠʣʩʵʥ ʘʞʠʣʣʘʛʘʘʥʳת

ʦʨʛʠʣ ʘʯʘʘʣʣʳʥ װʝʜ 180 

4 ʐװװʣʪװװʨʠʡʥ ʘʰʠʛʪ װʡʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ  % 99.9 

5 ɼʘʘʚʫʫʥ ʰװװʣʪװװʨʠʡʥ ʤʘʪʝʨʠʘʣ    PPS 

6 ɼʘʘʚʫʫʥ ʰװװʣʪװװʨʠʡʥ ʘʰʠʛʣʘʣʪʳʥ 

ʭʫʛʘʮʘʘ (ʰװװʣʪװװʨʠʡʛ ʮʵʚʵʨʣʵʭ ʭʫʛʘʮʘʘʥʳ 

ʮʠʢʣ)  

ʞʠʣ 3 

7 ʐʘʭʩʘʥ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ  ʢʇʘ 280~450 

8 

    ʥʩ ʟʘʡʣʫʫʣʘʭ ʛʦʨʠʤת

ɿʫʫʭʳʛ ʘʞʠʣʣʫʫʣʞ ʙʘʡʭʘʜ ʵʩʚʵʣ 

ʟʦʛʩʦʦʩʦʥ װʝʜ ʪʦʦʩʨʫʫʣʞ ʟʘʡʣʫʫʣʘʭ 

(Pulse Jet) 

9 ʉʫʫʨʠʣʘʛʜʘʭ ʪʦʦ (ʟʫʫʭ ʪʫʩ ʙװʨʪ)  ʰʠʨʭʵʛ 1 

10 
ɼʵʛʜʵʤʪʛʠʡ װʥʩ ʟʘʡʣʫʫʣʘʭ ʭʵʣʙʵʨ    

Positive Pressure Dense Phase 

Pneumatic Handling 

11 ʊʦʦʮʦʦʥʳ ʭװʯʠʥ ʯʘʜʘʣ (ʟʫʫʭ ʙװʨʪ) ʪ/ʮ 0.72 

12 ɼʵʛʜʵʤʪʛʠʡ װʥʩʥʠʡ ʙʫʥʢʝʨʠʡʥ ʥʘʩʦʩʳʥ 

ʭװʯʠʥ ʯʘʜʘʣ (ʥʘʩʦʩ ʙװʨʪ) 
ʤ3 0.27 

13 ɼʵʛʜʵʤʪʛʠʡ װʥʩʥʠʡ ʙʫʥʢʝʨʠʡʥ ʥʘʩʦʩʳʥ 

ʤʘʪʝʨʠʘʣ 
  Q345 

ʋʫʪʳʛ PPS/PPS551CS17 ʧʦʣʠʬʝʥʠʣ ʩʫʣʴʬʠʜ ʫʩ ʪʦʩʦʥʜ ʪʵʩʚʵʨʪʵʡ, ʥʷʛʪϋ

550 ʛ/ʤ2, 190 0ʉ ʪʝʤʧʝʨʘʪʫʨʪ ʪʵʩʚʵʨʣʵʭ ʯʘʜʚʘʨʪʘʡ ʵʜʵʣʛʵʵʥʠʡ ʭʫʛʘʮʘʘ 30000 

ʮʘʛʘʘʩ ʜʵʵʰ ʙʘʡʭ ʤʘʪʝʨʠʘʣʘʘʨ ʭʠʡʞ, ʛʘʜʥʘ ʪʘʣʘʘʨ ʥʴ ʜʫʣʘʘʣʘʥ ʢʦʥʜʝʥʩʘʪ 

 ʩʵʭʵʵʩ ʭʘʤʛʘʘʣʩʥʳ ʟʵʨʵʛʮʵʵ ʪʦʩ ʦʨʦʭ, ʮʦʦʨʦʭ, ʭʠʡʥ ʭʘʣʫʫʥ ʭʵʪ ʠʭʩʵʭ ʙʘ ʙʫʫʨʘʭװװ

  .ʝʜ ʘʞʠʣʣʘʭ ʭʘʤʛʘʘʣʘʣʪʫʫʜʪʘʡ ʙʘʡʥʘװ

ʕʥʵʭװװ ʬʠʣʴʪʝʨ ʥʴ ʛʘʨ ʙʘ ʘʚʪʦʤʘʪ ʫʜʠʨʜʣʘʛʘʘʨ ʘʞʠʣʣʘʜʘʛ ʪʫʣ ʫʫʪʘʪ 

ʬʠʣʴʪʝʨʠʡʛ ʘʞʠʣʣʘʞ ʙʘʡʭ װʝʜ ʢʦʤʧʴʶʪʝʨ ʫʜʠʨʜʣʘʛʳʥ ʭʵʩʵʛʪ ʙʘʡʥʛʳʥ ʭʷʥʘʣʪ 

ʪʘʚʴʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʳ ʙװʨʵʥ ʘʯʘʘʣʣʳʥ װʝʜ ʫʪʘʘʪʘʡ ʪʵʵʚʵʨʣʵʛʜʵʞ ʷʚʘʘ 

ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ ʭʵʤʞʵʵʥʜ ʪʦʭʠʨʦʭ ʙװʪʵʵʤʞʪʵʡ ʫʫʪʘʪ ʰװװʣʪװװʨʠʡʛ ʘʛʘʘʨ 

ʭʘʣʘʘʛʫʫʨʘʘʩ ʛʘʨʘʭ ʪʘʣʳʥ ʫʪʘʘʥʳ ʭʠʡʥ ʟʘʤʜ ʫʪʘʘ ʩʦʨʦʛʯʠʡʥ ᴇʤʥᴇ 

ʙʘʡʨʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʥᴇ. 

ɿʫʨʘʛ ʪᴇʩʣʠʡʥ װʝʜ ʫʫʪʘʪ ʰװװʣʪװװʨʠʡʥ ʪᴇʨʣʠʡʛ ᴇᴇʨʯʣᴇʭ ʪʦʭʠʦʣʜʦʣʜ 

ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪ ʥʴ ʜʵʵʨʭ ʭװʩʥʵʛʪʵʜ ʟʘʘʩʘʥ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʥʛʘʞ ʙʘʡʭ 
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ʰʘʘʨʜʣʘʛʘʪʘʡ. ɸʰʠʛʣʘʣʪʳʥ ʥᴇʭʮᴇʣʜ ʫʫʪʘʪ ʰװװʣʪװװʨʠʡʥ ʙʘʨʴʩʘʥ װʥʩʠʡʛ 

ʜʘʨʘʣʪʪʘʡ ʘʛʘʘʨʘʘʨ װʣʵʵʞ ʙʫʫʣʛʘʥ ʙʫʥʢʝʨʪ ʮʫʛʣʫʫʣʞ ʭʘʜʛʘʣʘʭ ʩʠʩʪʝʤʠʡʛ ʟʫʨʘʛ 

ʪᴇʩᴇʣʜ ʪʫʩʛʘʭ ʭʵʨʵʛʪʵʡ. 

 ʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤת .4.11.5

ʍʘʪʫʫ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʩʵʥ װʥʩʥʠʡ ʟʘʨʠʤ ʭʵʩʵʛ ʟʫʫʭʥʳ ʛʘʣʳʥ 

ʭʦʪʣʦʦʩ ʰʘʘʨʛʘ ʭʵʣʙʵʨʵʵʨ ʰʫʫʜ ʜʦʦʰ ʙʫʫʭʘʘʩ ʛʘʜʥʘ ʫʪʘʘʪʘʡ ʭʘʤʪ ʪʵʵʚʵʨʣʵʛʜʵʥ 

ʛʘʨʜʘʛ. ʋʪʘʘʪʘʡ ʪʵʵʚʵʨʣʵʛʜʵʞ ʷʚʘʘ ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ ʟʘʨʠʤ ʭʵʩʵʛ ʟʫʫʭʥʳ ʭʠʡʥ 

ʭᴇʥʜʠʡʜ ʙʦʣʦʥ װʥʩ ʙʘʨʠʛʯʠʜ ʷʣʛʘʨʘʥ ʪʵʜʛʵʵʨʠʡʥ ʜʦʦʜ ʙʫʥʢʝʨ ʨװװ ʙʫʫʭ ʙʘ װʣʜʩʵʥ 

ʭʵʩʵʛ ʥʴ ʫʪʘʘʪʘʡ ʭʘʤʪ ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭʘʷʛʜʜʘʛ. ʐʘʘʨʛʘ ʙʘ װʥʩʵʥʜ ʰʘʪʜʘʛʛװʡ 

ʦʨʛʘʥʠʢ ʭʵʩʛװװʜ, ʪװʣʰʥʠʡ ʰʘʪʘʞ ʘʤʞʘʘʛװʡ ʞʠʞʠʛ ʭʵʩʛװװʜ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʜʘʛ. 

ʋʣ ʰʠʨʵʤʪʵʡ ʛʘʣʳʥ ʭʦʪʦʣʜ װʥʩʥʠʡ 75-90 %, ʪʦʦʩʦʥ ʥװװʨʩʥʠʡ ʛʘʣʳʥ ʭʦʪʦʣʜ 

5-15% ʥʴ ʰʘʘʨʛʘ ʭʵʣʙʵʨʵʵʨ ʟʘʡʣʫʫʣʘʛʜʘʥʘ. תʥʩʣʵʛ ʠʭʪʵʡ ʥװװʨʩ ʭʵʨʵʛʣʵʭ 

ʪʦʭʠʦʣʜʦʣʜ ʠʭ ʭʵʤʞʵʵʥʠʡ ʰʘʘʨʛʘ, װʥʩ ʛʘʨʘʭ ʫʯʨʘʘʩ װʥʩ ʰʘʘʨʛʘ ʛʘʨʛʘʭ, ʟʘʡʣʫʫʣʘʭ 

ʥ ɹ ʠʭʵʵʭʵʥ ʭװʯ ʭᴇʜᴇʣʤᴇʨ ʟʘʨʮʫʫʣʘʭ ʭװʥʜ ʭװʯʠʨ ʘʞʠʣ ʙʘʡʜʘʛ. ɹʘʛʘ ʯʘʜʣʳʥ 

ʭʘʣʘʘʣʪʳʥ ʟʫʫʭʥʳ װʥʩ, ʰʘʘʨʛʳʛ ʠʭʵʚʯʣʵʥ ʛʘʨʘʘʨ ʟʘʡʣʫʫʣʥʘ. ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘ 

ʭʘʣʘʘʣʪʳʥ ʟʫʫʭʥʳ װʥʩ ʰʘʘʨʛʳʛ ʟʘʡʣʫʫʣʘʭʘʜ ʪʫʩʛʘʡ ʩʠʩʪʝʤװװʜʠʡʛ ʭʵʨʵʛʣʵʥʵ. תʥʩ, 

ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤ ʥʴ ʜʘʨʘʘʭ װʥʜʩʵʥ ʰʘʘʨʜʣʘʛʫʫʜʳʛ ʭʘʥʛʘʩʘʥ ʙʘʡʭ ʸʩʪʦʡ. 

ʘ. תʡʣʯʠʣʛʵʵʥʠʡ ʘʞʠʣʯʜʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʵʨװװʣ ʘʭʫʡʥ ʭʵʚʠʡʥ 

ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭ; 

ʙ. ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ ʙʘ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ ʙʘʛʘ ʙʘʡʭ; 

ʚ. תʥʩ, ʰʘʘʨʛʳʛ ʘʰʠʛʣʘʭ. 

 ʥʩʥʠʡװ ʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʘʞʠʣʣʘʛʘʘ ʥʴ ʟʫʫʭʥʳ ʰʘʘʨʛʘ ʙʘת

ʙʫʥʢʝʨװװʜʠʡʛ ʮʵʚʵʨʣʵʭ ʙʘ װʥʩ, ʰʘʘʨʛʳʛ ʪʵʵʚʵʨʣʵʞ ʟʘʡʣʫʫʣʘʭ ʛʵʩʵʥ 2 ʰʘʪʘʘʨ 

ʷʚʘʛʜʘʥʘ. ɼʎʉ-ʠʜ ʤʝʭʘʥʠʢ, ʭʠʡ ʙʘ ʫʩʘʘʨ װʥʩ, ʰʘʘʨʛʳʛ ʭᴇᴇʞ ʟʘʡʣʫʫʣʘʭ 

ʩʠʩʪʝʤװװʜʠʡʛ ʭʵʨʵʛʣʵʥʵ. ʐʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩ, ʰʘʘʨʛʘʥʳ ʭʵʤʞʵʵ, ʬʠʟʠʢ, ʭʠʤʠʡʥ 

ʰʠʥʞ ʯʘʥʘʨ, ʪʵʜʛʵʵʨʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞ, ʩʪʘʥʮʘʘʩ װʥʩʵʥ ʩʘʥ ʭװʨʪʵʣʭ ʟʘʡ, ʫʩʥʳ 

ʥᴇᴇʮ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ ʭʵʜ ʭʵʜʵʥ ʭʫʚʠʣʙʘʨʫʫʜʳʥ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

 ʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭװ ʥʜʩʵʥ ʜʵʵʨװ ʜʠʡʛ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʘʣʩʥʳװװʣʵʣʪװװʟװ

ʩʠʩʪʝʤʠʡʛ ʩʦʥʛʦʥʦ.  

ʊʫʩ ɼʉ-ʳʥ ʟʫʫʭʥʫʫʜʳʥ ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ װװʩʵʭ װʥʩ, ʰʘʘʨʛʳʛ ʭʫʫʨʘʡʛʘʘʨ 

ʟʘʡʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ. ʆʜʦʦ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ ʜᴇʨʚᴇʥ ʟʫʫʭ ʙʦʣʦʥ 

ᴇʨʛᴇʪʛᴇʣʠʡʥ ʟʫʫʭʥʳ ʭʫʚʴʜ ʭʫʫʨʘʡ װʥʩ, ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʛ ʥʵʛʜʩʵʥ 

ʙʘʡʜʣʘʘʨ ʩʫʫʨʠʣʫʫʣʘʥ װʥʩ, ʰʘʘʨʛʳʛ ʟʫʫʭʥʳ ʛʘʜʥʘ ʙʘʡʨʣʘʭ ʙʫʥʢʝʨʪ, װʥʩ ʙʘʨʠʭ 

ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʙʘʨʠʛʜʩʘʥ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪ ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʤᴇʥ װʥʩ ʟʘʡʣʫʫʣʘʭ 

ʩʠʩʪʝʤʵʵʨ ʜʘʤʞʫʫʣʘʥ ʛʘʜʥʘ ʙʘʡʨʣʘʭ װʥʩʥʠʡ ʙʫʥʢʝʨʪ ʭʘʜʛʘʣʥʘ. ɹʫʥʢʝʨװװʜʠʡʥ 

ʭʘʜʛʘʣʘʭ ʭʵʤʞʵʵ ʥʴ ʜᴇʨʚᴇʥ ʟʫʫʭʥʳ 72 ʮʘʛʪ ʛʘʨʛʘʭ װʥʩʥʠʡ ʭʵʤʞʵʵʥʵʵʩ ʙʘʛʘʛװʡ 

ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʦʛʜʩʦʥ ʙʘʡʥʘ.  
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ɿʫʨʘʛ IV.12. ɿʫʫʭʥʘʘʩ ʭʫʫʨʘʡʛʘʘʨ Ͼʥʩ ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʩʭʝʤ. 

1.ɿʫʫʭ, 2. ʐʘʘʨʛʘʥʳ ʙʫʥʢʝʨ, 3. ʐʘʘʨʛʘʥʳ ʙʫʪʣʫʫʨ, 4. ʋʫʪʘʪ ʰϾϾʣʪϾϾʨ, 5. Ͻʥʩʥʠʡ ʙʫʥʢʝʨ, 6. 

ʋʪʘʘʥʳ ʷʥʜʘʥ, 7. Ͻʥʩ, ʰʘʘʨʛʘ ʭʘʜʛʘʣʘʭ, 8. ɸʚʪʦʤʘʰʠʥ, 9. ɺʘʢʫʫʤ ʥʘʩʦʩ, 10. Ͻʥʩʵʥ ʩʘʥ 

ʅʘʨʠʡʥ ʰʠʨʭʵʛʪ ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʮʝʤʝʥʪʠʡʥ װʡʣʜʚʵʨ ʙʦʣʦʥ ʙʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣʳʥ װʡʣʜʚʵʨʪ ʰʫʫʜ ʘʰʠʛʣʘʜʘʛ ʪʫʣ ʙʫʥʢʝʨʵʵʩ ʟʦʨʠʫʣʘʣʪʳʥ 

ʙʠʪװװʤʞʣʵʣʪʵʡ ʘʚʪʦʤʘʰʠʥʘʘʨ ʟᴇᴇʚᴇʨʣᴇʥ ʙʦʨʣʫʫʣʞ ʙʦʣʥʦ. ɻʵʭʜʵʵ ʟʫʫʭʥʘʘʩ 

ʛʘʨʩʘʥ װʥʩ, ʰʘʘʨʛʳʛ ʘʰʠʛʣʘʭʛװʡ ʪʦʭʠʦʣʜʦʣ, ʙʫʥʢʝʨʠʡʥ ʪװʚʰʠʥ ʥʵʤʵʛʜʵʞ ʜװװʨʩʵʥ 

  .ʪʵʵʚʵʨʣʵʥ ʭʘʷʥʘ װװʝʜ ʟʦʨʠʫʣʘʣʪʳʥ ʘʚʪʦʤʘʰʠʥʘʘʨ ʭʦʛʠʡʥ ʮʵʛ ʨװ

ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʥ ʥװװʨʩʥʠʡ ʰʠʥʞ ʯʘʥʘʨʘʘʩ ʭʘʨʘʭʘʜ ʪװװʥʠʡ װʥʩʣʵʛ ʥʴ 

23.2-25.4 ʭʫʚʴ ʙʘʡʛʘʘ ʙʘ ʥװװʨʩʥʠʡ 24.0 ʭʫʚʴ ʥʴ װʥʩ, ʰʘʘʨʛʘ ʙʦʣʥʦ ʛʵʞ ʪʦʦʮʦʦʥʜ 

ʘʚʯ ʮʘʛ, ᴇʜᴇʨ, ʩʘʨ, ʞʠʣʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩ, ʰʘʘʨʛʘʥʳ ʭʵʤʞʵʵʛ 

ʪʦʜʦʨʭʦʡʣʦʥ 4.20-ʨ ʭװʩʥʵʛʪװװʜʵʵʨ ʭʘʨʫʫʣʣʘʘ. ʕʥʵ ʥʴ װʥʩ ʙʘʨʠʭ, װʥʩ, ʰʘʘʨʛʘ 

ʟʘʡʣʫʫʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʩʦʥʛʦʭ װʥʜʵʩʣʵʣ ʙʦʣʥʦ.  

ʍϾʩʥʵʛʪ IV.30. ʅϾϾʨʩʥʠʡ ʰʘʪʘʣʪʘʘʩ ϾϾʩʵʭ Ͼʥʩ, ʰʘʘʨʛʳʥ ʭʵʤʞʵʵ* 

ˉ 
 ʥʩ, ʰʘʘʨʛʘת

 ʩʵʣʪװװ

ᴆʚʣʠʡʥ 3 ʩʘʨʜ 10.5 ʄɺʪ-ʳʥ 2,  

4.2  ʄɺʪ-ʳʥ 2 ʟʫʫʭ 

ʍʘʚʘʨ, ʥʘʤʘʨ 10.5 ʄɺʪ-ʳʥ  

2 ʟʫʫʭ 

ɿʫʥʳ ʛʦʨʠʤʜ 4.2 ʄɺʪ-ʳʥ  

1 ʟʫʫʭ 

85% (21.5 

ɻʢʘʣ/ʮ) 

70% 

(17,7 

ɻʢʘʣ/ʮ) 

50% (12,6 

ɻʢʘʣ/ʮ) 

85% 

(15.3 

ɻʢʘʣ/ʮ) 

70% (13 

ɻʢʘʣ/ʮ) 

50% 

(11.05 

ɻʢʘʣ/ʮ) 

85% 

(3.06 

ɻʢʘʣ/ʮ) 

70% 

(2.52 

ɻʢʘʣ/ʮ) 

50% (1.8 

ɻʢʘʣ/ʮ) 

1 

 ʎʘʛʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ, 

ʪʥ/ʮ 
1.535 1.264 0.903 1.093 0.900 0.643 0.219 0.180 0.129 

2 

ʍʦʥʦʛʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 

ʪʥ/ʭʦʥ 
36.84 30.34 21.67 26.23 21.60 15.43 5.26 4.32 3.10 

3 

ʅʠʡʪ 

ʟʘʨʮʫʫʣʘʣʪ, 

ʪʥ 
3315.3 2730.2 1950.2 3986.7 3283.2 2345.1 640.0 527.0 376.5 

ʊʘʡʣʙʘʨ: *- Ͼʥʩ, ʰʘʘʨʛʳʥ ʭʵʤʞʵʵʛ ʥϾϾʨʩʥʠʡ Ͼʥʩʣʵʛ 24.0% ʙʘʡʭ ʥЊʭʮЊʣЊЊʨ ʪʦʦʮʦʚ. 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭʫʚʴʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ ʮʘʛʪ װװʩʵʭ װʥʩ, 

ʰʘʘʨʛʘʥʳ ʟʘʨʮʫʫʣʘʣʪ ᴇʚʣʠʡʥ 3 ʩʘʨʜ 10.5 ʄɺʪ-ʳʥ 2, 4.2  ʄɺʪ-ʳʥ ʟʫʫʭ 50-85%-ʠʡʥ 

ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʞ ʙʘʡʭʘʜ 0.903-1.535 ʪ/ʮ, ʭʘʚʘʨ, ʥʘʤʘʨ 10.5 ʄɺʪ-ʳʥ 2 ʟʫʫʭ 50-

85%-ʠʡʥ ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʭʘʜ 0.643-1.093 ʪ/ʮ, ʟʫʥʳ ʛʦʨʠʤʜ 4.2 ʄɺʪ-ʳʥ 1 ʟʫʫʭ 50-

1

2

3

4

5

6

7

10

9

ʋʪʘʘʥr ʭʠʡ

ɸʛʘʘʨ 

ʤʘʥʜʘʣʜ

ɹʫʥʢʝʨʘʘʩ 

 ʥʩ, ʘhʘʨʛʘװ

ʙʫʫʭ ʭʦʦʣʦʡ

8



124 
 

85%-ʠʡʥ ʘʯʘʘʣʣʘʘʨ ʘʞʠʣʣʘʭʘʜ 0.129-0.219 ʪ/ʮ ʙʘʡʥʘ.  ʀʡʤʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 

ʘʞʠʣʣʘʛʘʘʥʳ װʝʜ ʞʠʣʜ  4671.8 - 7942 ʪ/ʞ, ʜʫʥʜʞʘʘʨ 6540.5 ʪ/ʞ װʥʩ h ʘʘʨʛʘ װװʩʵʭʵʵʨ 

ʙʘʡʥʘ. 

ᴆʚʣʠʡʥ ʠʭ ʘʯʘʘʣʣʳʥ װʝʜ װװʩʵʭ װʥʩ, ʰʘʘʨʛʘ 1.535 ʪ/ʮ ʙᴇʛᴇᴇʜ ʵʥʵ װʥʩ, 

ʰʘʘʨʛʘʥʳ ʪʦʜʦʨʭʦʡ ʭʫʚʴ (80 ʦʨʯʠʤ ʭʫʚʴ) ʥʴ ʫʪʘʘʪʘʡ ʭʘʤʪ ʪʵʵʚʵʨʣʵʛʜʵʥ ʛʘʨʯ װʥʩ 

ʙʘʨʠʛʯʠʜ ʙʘʨʠʛʜʘʭ ʪʫʣ ʰʘʘʨʛʘ ʟʘʡʣʫʫʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙװʪʵʵʤʞʠʡʛ 

1.1Ö1.23=1.353 ʪ/ʮ ʙʘʡʭʘʘʨ ʩʦʥʛʦʞ ʘʚʘʚ. 

ɼʘʨʘʘʭ ʟʫʨʛʫʫʜʘʜ ʭʘʨʫʫʣʩʘʥ ʙʘʡʜʣʘʘʨ ᴇᴇʨʯʠʣʩᴇʥ 3 ʟʫʫʭʥʘʘʩ ʜʦʦʰ ʙʫʫʭ 

ʭʦʦʣʦʡʛʦʦʨ ʛʘʨʘʭ ʰʘʘʨʛʳʛ ʥʵʛʪʛʵʥ ʥʵʛ ʢʦʥʝʚʝʡʨʵʵʨ , ʰʠʥʵʵʨ ʙʘʨʠʭ 2 ʟʫʫʭʥʳʭʳʛ  

ʤᴇʥ ʥʵʛ ʢʦʥʝʚʝʡʨʵʵʨ ʜʘʤʞʫʫʣʘʥ ʝʨᴇʥʭʠʡ ʥʵʛ ʢʦʥʝʚʝʡʨʪ ʥʵʛʪʛʵʥ ʛʘʨʛʘʞ ʙʦʩʦʦ 

ʢʦʥʝʚʝʡʨʵʵʨ ʰʠʥʵʵʨ ʙʘʡʨʣʫʫʣʘʭ ʰʘʘʨʛʳʥ ʙʫʥʢʝʨʪ, ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʭʘʤʪ 

ʪʵʵʚʵʨʣʵʛʜʵʭ ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʫʫʪʘʪ ʰװװʣʪװװʨװװʜʵʜ ʙʘʨʴʞ, ʮʘʘʰ ʤᴇʥ ʠʞʠʣ 

ʭʵʣʙʵʨʵʵʨ ʥʵʛʪʛʵʥ ʜʵʛʜʵʤʭʠʡ װʥʩʥʠʡ ʙʫʥʢʝʨʪ ʢʦʥʝʚʝʡʨʵʵʨ ʜʘʤʞʫʫʣʘʥ ᴇʛʥᴇ. ʀʡʤʜ 

ʰʠʥʵʵʨ ʰʘʘʨʛʳʥ ʙʘ ʥʘʨʠʡʥ װʥʩʥʠʡ ʙʫʥʢʝʨ ʙʘʡʨʣʫʫʣʘʭ ʙʦʣʥʦ. ʐʘʘʨʛʳʥ 

ʙʫʥʢʝʨʠʡʛ 25ʪ (30 ʤ3) ïɻ ʵʩ, ʥʘʨʠʡʥ װʥʩʥʠʡ ʙʫʥʢʝʨʠʡʛ 90 ʪ (112 ʤ3)-ʵʵʩ ʜʦʦʰʛװʡ 

ʵʟʣʵʭװװʥʪʵʡ, ʵʜʛʵʵʨʠʡʛ 3 ʭʦʥʦʛ ʭʘʜʛʘʣʘʭ ʙʘʛʪʘʘʤʞʪʘʡ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʭ ʙʘ 

ʪװװʥʵʵʩ ʘʚʪʦ ʤʘʰʠʥʘʘʨ ʭʵʨʵʛʣʵʛʯʠʜ ʘʚʘʭʘʘʨ ʪᴇʩᴇᴇʣʥᴇ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʪʦʡ ʟʫʫʭʥʫʫʜʳʥ ʛʘʣʳʥ 

ʭʦʪʣʳʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʳʥ ᴇʥʜʨʠʡʛ ʪʦʭʠʨʫʫʣʘʥ ʜʦʦʰ ʙʫʫʣʛʘʭ ʰʘʘʨʛʳʛ ʛʘʨʛʘʥ 

ʭʫʫʨʘʡʛʘʘʨ ʟʘʡʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʩʭʝʤʠʡʛ ʜʘʨʘʘʭ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʙʘʡʜʣʘʘʨ 

ʭʠʡʭʵʵʨ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ IV.13. ʊʫʩ ʩʪʘʥʮʳʥ ʰʘʘʨʛʳʛ ʭʫʫʨʘʡʛʘʘʨ ʛʘʨʛʘʭ ʩʠʩʪʝʤʠʡʥ ʩʭʝʤ 

ɿʫʫʭʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ ʷʚʮʘʜ ʫʪʘʘʥʳ ʭʠʡʪʵʡ ʭʘʤʪ ʪʵʵʚʵʨʣʵʛʜʵʞ ʛʘʨʩʘʥ 

ʜʵʛʜʵʤʭʠʡ װʥʩʠʡʛ ʫʫʪʘʪ ʰװװʣʪװװʨʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʷʣʛʘʭ ʘʨʛʳʛ ʭʵʨʵʛʣʵʭ ʙʘ 

ʪװװʥʠʡʛ 4.13 ʜʫʛʘʘʨ ʟʫʨʘʛʪ װʟװװʣʩʵʥ ʩʭʝʤʵʵʨ ʘʞʠʣʣʫʫʣʘʭ ʙʦʣʥʦ.  

  ʥʩ ʭʘʜʛʘʣʘʭ ʛʘʟʨʳʥ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʭʳʥ ʪʫʣʜ ʩʪʘʥʮʘʘʩ ʛʘʨʯ  ʙʘʡʛʘʘת

  ʨװ ,ʡ ʭʘʷʞװʥʩʠʡʛ ʘʶʫʣʛװ ʥʩʠʡʛ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʭʵʨʵʛʪʵʡ. ʀʡʤ ʠʭ ʭʵʤʞʵʵʥʠʡװ

ʘʰʠʛʪʘʡ ʘʰʠʛʣʘʭ ʘʩʫʫʜʣʳʛ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʩʫʫʜʘʣ ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʡʛʘʘ ʭװʥ 

ʙװʨ ʙʦʜʦʭ ʸʩʪʦʡ ʶʤ. תʥʩʠʡʛ ʟʘʤ ʙʘʨʠʣʛʘ, ʜʘʣʘʥ, ʪʦʦʩʛʦ, ʙʣʦʢ, ʜװװʨʛʵʣʪʠʡʥ 

ʤʘʪʝʨʠʘʣ ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʙʦʨʜʦʦ ʙʦʣʛʦʥ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʙᴇʛᴇᴇʜ, װʥʩʠʡʛ ʘʰʠʛʣʘʭ ʟʦʨʠʫʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ᴇʤʥᴇ ʰʠʥʞ ʯʘʥʘʨʳʛ ʥʴ 

ʩʘʡʪʘʨ ʪʦʜʦʨʭʦʡʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
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ɿʫʨʘʛ IV.14. ʊʫʩ ʩʪʘʥʮʳʥ ʫʫʪʘʪ ʰϾϾʣʪϾϾʨʪ ʙʘʨʴʩʘʥ ʥʘʨʠʡʥ Ͼʥʩʠʡʛ ʭʫʫʨʘʡʛʘʘʨ ʛʘʨʛʘʭ 

ʩʠʩʪʝʤʠʡʥ ʩʭʝʤ. 

ʕʨʛʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʥʘʨʠʡʥ װʥʩʠʡʛ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ 

ʜװװʨʛʵʣʪʠʡʥ ʤʘʪʝʨʠʘʣ ʙʦʣʛʦʥʦ ʛʵʜʵʛ ʥʴ ʭʘʨʴʮʘʥʛʫʡ ʟʦʭʠʩʪʦʡ ʭʫʚʠʣʙʘʨ ʙᴇʛᴇᴇʜ, 

ʦʡʨʳʥ ʠʨʵʵʜװʡʜ ʘʤʴʜʨʘʣʜ ʤʘʰ ᴇʨʛᴇʥ ʭʵʨʵʛʞʠʭ ʭʫʚʠʣʙʘʨ ʶʤ. ɿʫʫʭʥʘʘʩ ʛʘʨʘʭ 

ʰʘʘʨʛʳʛ ʵʥʵ ʟʦʨʠʣʛʦʦʨ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʙʦʣʦʚʯ,  ʵʭʣʵʵʜ  ʰʘʘʨʛʳʛ ʰʘʘʨʜʣʘʛʘʪʘʡ 

ʭʵʤʞʵʵʥʜ ʭװʨʪʵʣ ʙʫʪʘʣʞ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʩʫʫʜʣʳʛ ʰʠʡʜʵʭ ʭʵʨʵʛʪʵʡ. ʕɹɼ-ʪʘʡ 

ʟʫʫʭʥʘʘʩ ʛʘʨʯ ʙʘʡʛʘʘ ʰʘʘʨʛʳʛ ʠʭʵʚʯʣʵʥ ʙʫʮʘʘʛʘʘʜ, ʟʫʫʭʳʛ ʰʠʥʵʵʨ ʮʵʥʵʛʣʵʭ 

ʜװװʨʛʵʛʯ ʤʘʪʝʨʠʘʣ ʙʦʣʛʦʥ ʘʰʠʛʣʘʥʘ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʘʩ ʛʘʨʩʘʥ ʥʘʨʠʡʥ װʥʩʠʡʛ ʟʘʤ ʙʘʨʠʣʛʘ, ʪʦʦʩʛʦ ʭʠʡʭ,  

ʮʝʤʝʥʪ ʜװװʨʛʵʛʯ, ʥʦʛʦʦʥ  ʙʘʡʛʫʫʣʘʤʞʠʜ  ʘʰʠʛʣʘʭ  ʟʦʨʠʣʛʦʦʨ,  ʨʘʜʠʦʘʢʪʠʚ 

ʘʛʫʫʣʘʤʞʠʡʛ ʣʘʙʦʨʘʪʦʨʠʜ  ʰʠʥʞʣʵʭ ʭʵʨʵʛʪʵʡ ʶʤ.  

 ʥʩɻʥ ʩʘʥת .4.11.6

ɼʫʣʘʘʥʳ ʩʪʘʥʮ װʥʩ, ʰʘʘʨʛʳʛ ʭʫʫʨʘʡ ʘʨʛʘʘʨ ʟʘʡʣʫʫʣʘʭ ʪʫʣ װʥʩ ʭʘʜʛʘʣʘʭ 

ʪʘʣʙʘʡʪʘʡ ʙʘʡʥʘ. ɿʘʭʠʘʣʘʛʯʠʡʥ ʩʘʥʘʣʘʘʨ ʰʠʥʵ ʩʪʘʥʮʳʥ  ʘʰʠʛʣʘʣʪʳʥ װʝʜ 

ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ װʥʩ, ʰʘʘʨʛʳʛ ʭʫʫʯʠʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ װʥʩʥʠʡ ʪʘʣʙʘʡʜ 

ʘʚʪʦ ʤʘʰʠʥʘʘʨ ʘʚʘʘʯʠʞ ʙʫʫʣʛʘʥʘ. ʎʘʘʰʠʜ װʥʩʠʡʛ ʘʰʠʛʣʘʭ ʘʩʫʫʜʣʳʛ ʪᴇʣᴇʚʣᴇʭ 

ʭʵʨʵʛʪʵʡ ʶʤ. תʥʩ ʰʘʘʨʛʳʛ ʪʫʩ ʪʫʩʘʜ ʥʴ ʭʘʜʛʘʣʞ ʥʘʨʠʡʥ װʥʩʠʡʛ ʟʘʤ ʙʘʨʠʣʛʘʜ 

ʘʰʠʛʣʘʞ, ʰʘʘʨʛʳʛ װʥʩʥʠʡ ʪʘʣʙʘʡʜ ʭʫʨʘʘʞ ʙʦʣʥʦ. 

 ʝʵʨ ʭʫʨʘʘʞװ ʥʩʠʡʛ ʢʦʪʣʦʚʘʥʜװ ʥʩ ʭʘʜʛʘʣʘʭ ʪʫʩʛʘʡ ʙʵʣʪʛʵʩʵʥ ʪʘʣʙʘʡʜת

ʪʦʜʦʨʭʦʡ ʟʫʟʘʘʥʪʘʡ ʙʦʣʩʦʥ ʪʦʭʠʦʣʜʦʣʜ ʰʦʨʦʦʛʦʦʨ ʜʘʨʘʭ ʤʘʷʛʘʘʨ װʝʣװװʣʵʥ 

ʭʘʜʛʘʣʥʘ. װתʥʠʡʛ ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʰʘʪʘʥʜ ʪʦʜʦʨʭʦʡ ʙʦʣʛʦʥʦ.  

 

4.12. ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ʋʉ ɹʆʃʆɺʉʈʋʋʃɸʍ ʊᴆʍᴆᴆʈᴆʄɾ 

4.12.1. ɿʫʫʭ ʙʘ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʥ ʩʪʘʥʜʘʨʪ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʥʫʫʜ ʙʦʣʦʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʰʫʛʘʤ 

ʭʦʦʣʦʡʛ ʟᴇᴇʣᴇʨʩᴇʥ ʫʩʘʘʨ ʜװװʨʛʵʥʵ. ɼʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʥ ʥʦʨʤʳʛ 

3.14-ʨ ʭװʩʥʵʛʪʵʜ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ.  

ɼʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʥ ʟʘʨʠʤ װʟװװʣʵʣʪʠʡʥ ʩʪʘʥʜʘʨʪ: 

1. ʋʫʩʩʘʥ ʭװʯʠʣʪᴇʨᴇʛʯ O2         Ò0.1ʤʛ/ʣ 

2. ʍʘʪʫʫʣʘʛ                  Ò0.6ʤʤʦʣʴ/ʣ 

3. ʋʤʙʫʫʨ ʙʦʜʠʩ          Ò5ʤʛ/ʣ 
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4. ʨH ʭʵʤʞʵʵ               7 12 

ʆʜʦʦ ʙʘʡʛʘʘ ʫʩ ʙʵʣʪʛʵʣʠʡʥ ʩʠʩʪʝʤʠʡʥ ʙװʭ ʪʦʥʦʛʣʦʣʫʫʜʳʛ  ʩʪʘʥʮʳʥ ʪᴇʚ 

ʙʘʡʨ ʨʫʫ ʰʠʣʞװװʣʵʭ ʙᴇʛᴇᴇʜ 10 ʤ3 ʙװʪʵʵʤʞʪʵʡ ʫʩ ʟᴇᴇʣʨװװʣʵʭ ʠʞ ʙװʨʵʥ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʥᴇᴇʮ ʙʦʣʛʦʥ ʥʵʤʞ ʭʘʚʩʨʘʣʪ ʟʫʨʘʛ 1-ʜ ʭʘʨʫʫʣʩʘʥ ʙʘʡʨʣʘʣʜ 

ʩʫʫʨʠʣʫʫʣʥʘ.  

4.13. ʍɸʗɻɼɸʃ ʋʉ, ɹʆʍʀʈʓʅ ʉʀʉʊɽʄ 

ʍʘʷʛʜʘʣ ʫʩʥʳ ʵʭ װװʩʚʵʨ, ʮʵʚʵʨʣʵʭ ʧʨʦʮʝʩʩ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʜʨʝʥʘʞʠʡʥ ʩʠʩʪʝʤʠʡʛ ʙʘʡʨʣʫʫʣʥʘ. ʉʪʘʥʮʳʥ ʭʘʷʛʜʘʣ 

ʫʩʳʛ ʙʦʭʠʨʳʥ ʩװʣʞʵʵʛʵʵʨ ʟʘʡʣʫʫʣʥʘ. ɹʦʨʦʦʥʳ ʫʩ ʥʴ ʙʦʨʦʦʥʳ ʫʩ ʟʘʡʣʫʫʣʘʭ 

ʭʦʦʣʦʡʛʦʦʨ ʟʘʡʣʫʫʣʘʛʜʘʥʘ.  

ʍʘʷʛʜʘʣ ʫʩ: ɿʫʫʭʥʳ ʭʘʷʛʜʘʣ ʫʩ ʙʦʣʦʥ ʙʵʣʪʛʵʭ ʩʠʩʪʝʤʠʡʥ ʭʘʷʛʜʘʣ ʫʩʳʛ 

ʮʵʚʵʨʣʵʥ ʪʝʭʥʠʢʠʡʥ ʫʩ ʭʘʥʛʘʤʞ ʙʦʣʦʥ ʮʵʚʵʨʣʵʛʵʵʥʜ ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʪʫʣ ʭʘʷʛʜʘʣ 

ʫʩ ʤʘʰ ʙʘʛʘ ʛʘʨʥʘ. ɸʭʫʡʥ ʙʦʭʠʨ ʫʩʳʛ  ʙʦʭʠʨ ʫʩʥʳ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʥʦ. ʉװʣʞʵʵʥʜ 

ʙʘʡʛʘʘ ʮʵʚʵʨ ʫʩʳʛ ʟʘʩʚʘʨʳʥ װʝʜ ʛʘʜʘʛʰ ʭʘʷʞ ʙʦʣʥʦ. 

ʍʘʷʛʜʘʣ ʫʩ ʮʫʛʣʫʫʣʘʭ ʙʦʣʦʥ ʪװװʥʠʡ ʜʨʝʥʘʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʟʫʨʘʛ ʪᴇʩʣʠʡʛ 

ᴇʥᴇᴇʛʠʡʥ ʠʥʞʝʥʝʨʠʥʛʠʡʥ ʧʨʘʢʪʠʢ, ʦʨʦʥ ʥʫʪʛʠʡʥ ʜװʨʵʤ ʞʫʨʘʤʜ ʪʘʚʴʩʘʥ 

ʰʘʘʨʜʣʘʛʘ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ ʟʦʭʠʭ ʩʪʘʥʜʘʨʪʫʫʜʳʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮװװʣʵʥ 

ʙʦʣʦʚʩʨʫʫʣʥʘ. 

ʎʫʛʣʫʫʣʘʭ ʸʩʪʦʡ ʫʨʩʛʘʣʫʫʜ: 

¶ ɿʘʤ, ʪʘʣʙʘʡʥ ʛʘʜʘʨʛʘʜ ʙʘʡʛʘʘ ʙװʭ ʜʨʝʥʘʞʠʡʥ ʩʠʩʪʝʤ 

 ʝʨʠʡʥ ʫʩʥʳ ʜʨʝʥʘʞʠʡʥ ʩʠʩʪʝʤת ¶

 ʥʩ ʟʘʡʣʫʫʣʘʭ ʪʘʣʙʘʡ ʟʵʨʵʛ ʫʛʘʘʛʜʜʘʛ ʪʘʣʙʘʡת ¶

¶ ʅװװʨʩ ʭʘʜʛʘʣʘʭ ʪʘʣʙʘʡʥ ʫʨʩʘʮ ʷʚʘʭ ʜʨʝʥʘʞ 

¶ ʋʩ ʮʵʚʵʨʣʵʭ ʭʵʩʛʠʡʥ ʩʫʚʘʛ ʰʫʫʜʫʫ 

¶ ɿʫʫʭʥʳ װʣʵʵʣʛʠʡʥ ʙʘʢʥʳ ʙʦʭʠʨ 

¶ ɿʫʫʭ ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʙʦʭʠʨ 

¶ Meʭʘʥʠʢ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʜʨʝʥʘʞ 

¶ ʄʝʭʘʥʠʢ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʙװʭʠʡ ʙװʭ ʮʫʛʣʫʫʣʘʭ ʮʵʛ 

ʋʨʫʡ ʙʫʶʫ װʝʨʠʡʥ ʫʩʥʘʘʩ ʙʫʩʘʜ ʙʦʭʠʨʳʛ "ʭʵʚʠʡʥ" ʙa "ʭʵʚʠʡʥ ʙʫʩ" ʛʵʞ 2 

ʭʫʚʘʘʜʘʛ. תʥʜʩʵʥʜʵʵ ʭʵʚʠʡʥ ʫʨʩʛʘʣ ʥʴ ʪʦʩʛװʡ ʙʘʡʜʘʛ. ɹʫʩʘʜ ʙװʭ ʙʦʭʠʨʳʛ ʜʘʭʠʥ 

ʭʵʨʵʛʣʵʭ ʙʫʶʫ ʭʘʷʭʘʘʩ ᴇʤʥᴇ ʪװװʥʵʵʩ ʪʦʩʳʛ ʷʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʜʦʛ. ʊʦʩʳʛ 

ʷʣʛʘʩʥʳ  ʜʘʨʘʘ "ʭʵʚʠʡʥ ʙʫʩ" ʫʨʩʛʘʣʳʛ ʙʦʭʠʨʳʥ ʰʫʛʘʤʜ ʥʠʡʣװװʣʥʵ. 

ʆʣʦʥ ʪᴇʨʣʠʡʥ ʭʘʷʛʜʘʣ ʫʩʳʛ ʮʫʛʣʫʫʣʞ ʭʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʜ 

ʠʣʛʵʵʭ ʙᴇʛᴇᴇʜ ʩʪʘʥʜʘʨʪ ʮʵʚʵʨʣʵʛʵʵ ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʙװʭʵʣʜ ʥʴ ʵʩʚʵʣ ʪʦʜʦʨʭʦʡ 

ʭʵʩʛʠʡʛ ʥʴ ʵʨʛװװʣʵʥ ʘʰʠʛʣʘʞ ʙʦʣʥʦ.  ʀʥʛʵʞ ʭʘʷʛʜʘʣ ʫʩ ʮʵʚʵʨʣʵʭ ʩʠʩʪʝʤʠʡʛ 

ʘʰʠʛʣʘʥ ʫʩʳʛ ʮʵʚʵʨʣʵʥ ʪʦʜʦʨʭʦʡ ʭʵʩʛʠʡʛ ʥʴ ʜʘʭʠʥ ʘʰʠʛʣʘʩʥʘʘʨ ʩʪʘʥʮʘʘʩ 

ʭʘʷʛʜʘʭ ʭʘʷʛʜʘʣ ʫʩʥʳ ʭʵʤʞʵʵʛ ʵʨʩ ʙʘʛʘʩʛʘʭ ʯʫʭʘʣ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ. 

ʀʥʞʝʥʝʨʠʡʥ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʫʛʩʨʘʣʪʳʥ װʝʜ ʜʘʨʘʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ 

ʘʚʥʘ.  ʊʨʘʩʩʳʥ ʜʘʛʫʫ ʰʫʛʘʤ ʩʫʫʭ ʙʫʫʨʴ ʭᴇʨʩʠʡʛ ʦʚʦʡʣʪ, ʩʫʫʣʪ װװʩʛʵʭʛװʡ ʭᴇʨʩᴇᴇʨ 

ʩʦʣʴʞ (ʵʣʩʵʵʨ) ʩʘʡʪʘʨ ʥʷʛʪʨʫʫʣʩʥʳ ʜʘʨʘʘ ʫʛʩʨʘʣʪʳʥ ʘʞʣʳʛ ʵʭʵʣʥʵ. ʄᴇʥ ʭᴇʨʩᴇᴇʨ 

ʰʫʛʘʤʳʛ 0.5 ʤ ʟʫʟʘʘʥʪʘʡ ʭʫʯʥʘ. ʋʛʩʘʨʤʘʣ ʪᴇʤᴇʨ ʙʝʪʦʥ ʭʫʜʛʫʫʜʳʥ ʫʫʣʟʚʘʨʫʫʜʳʛ 
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ʙʝʪʦʥ ʟʫʫʨʤʘʛʘʘʨ ʩʘʡʪʘʨ ʮʫʪʛʘʞ ʷʥʜʘʥ ʙʘ ʙʝʪʦʥ ʭʠʡʮ ʵʜʣʵʣװװʜ ʭᴇʜʣᴇʭʛװʡ ʙʘʡʭ 

ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʥʘ. ʍʦʦʣʦʡʥ ʫʫʣʟʚʘʨʫʫʜʳʥ ʭʦʣʙʦʣʪʳʛ ʨʝʟʠʥ ʥʷʛʪʨʫʫʣʘʛʯʘʘʨ 

ʭʠʡʥʵ. ɻʘʟʘʨ ʭᴇʜʣᴇʣʪʠʡʥ ʥʵʤʵʣʪ ʙʵʭʵʣʛʵʵʛ ʭʠʡʥʵ.   
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V. ɼʋʃɸɸʅ ɼɸʄɾʋʋʃɸʍ ʉתʃɾʕʕ, ɼʋʃɸɸʅ ʍɸʅɻɸʄɾ 

5.1. ɼʋʃɸɸʅ ʊתɻʕʕʃʊʀʁʅ ʊɽʄʇɽʈɸʊʋʈʓʅ ɻʆʈʀʄ ʉʆʅɻʆʃʊ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʦʨʠʤ.  

ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʜ ᴇʥᴇᴇʛ ʭװʨʪʵʣ 95/70-ʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʦʨʠʤʳʛ ʤᴇʨʜᴇʥ ʘʞʠʣʣʘʞ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ 

ʩװʣʞʵʵʥʠʡ ʰʠʥʵʯʠʣʩʵʥ ʪʦʦʮʦʦʛ 2018 ʦʥʜ ʋɹɼʉ ʊᴆʍʂ-ʠʡʥ ʪʦʦʮʦʦʥʳ ʛʨʫʧʧʵʵʨ 

ʛװʡʮʵʪʛװװʣʩʵʥ ʙʘʡʥʘ. ʊʫʭʘʡʥ װʝʜʵʵ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʦʨʠʤʳʛ ᴇᴇʨʯʣᴇʥ 105/65-ʠʡʥ 

ʛʦʨʠʤʦʦʨ ʩʦʥʛʦʥ ʪʦʦʮʩʦʥ ʙʘʡʥʘ. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʥʭʜʘʛʯ ʭʵʣʭʵʵʥʜ 130/70-ʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʦʨʠʤʳʛ ʙʘʨʴʞ ʘʞʠʣʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʊʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʛʨʘʬʠʢʠʡʥ ʫʪʛʳʛ ʭװʩʥʵʛʪ 5.1-ʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ V.1. ʊʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʪʛʘ 

ʊʛʘ ʊ1 ʊ2  ʊʛʘ ʊ1 ʊ2 

10 35 29  -14 73 50 

9 37 30  -15 75 51 

8 39 31  -16 76 51 

7 40 32  -17 77 52 

6 42 33  -18 79 53 

5 44 34  -19 80 53 

4 46 35  -20 82 54 

3 47 36  -21 83 55 

2 49 37  -22 84 55 

1 50 38  -23 86 56 

0 52 39  -24 87 57 

-1 54 40  -25 89 57 

-2 55 41  -26 90 58 

-3 57 41  -27 91 59 

-4 58 42  -28 93 59 

-5 60 43  -29 94 60 

-6 61 44  -30 96 61 

-7 63 45  -31 97 61 

-8 64 45  -32 98 62 

-9 66 46  -33 100 63 

-10 67 47  -34 101 63 

-11 69 48  -35 102 64 

-12 70 48  -36 104 64 

-13 72 49  -37 105 65 

 ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢʠʡʛ ʦʥʦʚʯʪʦʡ ʩʦʥʛʦʭ 

ʥʴ ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʦʣʦʥ ʵʝʨʵʛ װʨ ʜʘʛʘʚʨʳʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. ɼʫʣʘʘʥ 

ʐʘʨʳʥ ʛʦʣ ʢʦʤʧʘʥʠʡʥ ʘʰʠʛʣʘʞ ʠʨʩʵʥ 95/70-ʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ ʥʴ 

ʪʦʜʨʫʫʣʞ ʭʵʣʙʵʣ 1 ɻʢʘʣ ʜʫʣʘʘʥʳʛ 40 ʪʥ ʫʩʘʘʨ ʪװʛʵʵʜʵʛ ʙʦʣ 105/65-ʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ ʥʴ 1 ɻʢʘʣ ʜʫʣʘʘʥʳʛ 25 ʪʥ ʫʩʘʘʨ ʪװʛʵʵʜʵʛ ʙᴇʛᴇᴇʜ ʜʫʣʘʘʥ 

ʟᴇᴇʛʯʠʡʥ ʫʩʥʳ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ 40 ʦʨʯʠʤ ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʞ ʰʫʛʘʤʳʥ 

ʥʵʚʪʨװװʣʵʭ ʯʘʜʚʘʨʳʛ ʥʵʤʵʛʜװװʣʵʥ ʛʠʜʨʘʚʣʠʢ ʫʥʘʣʪʳʛ ʙʫʫʨʫʫʣʞ ʙʘʡʥʘ. 
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ʊʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢʠʡʛ 1-ʨ ʭʵʣʭʵʵʥʜ 130/70ºʉ-ʘʘʨ ʙʘʨʴʞ ʘʞʠʣʣʘʭ ʙʘ 2-

ʨ ʭʵʣʭʵʵʥʜ ʙʫʶʫ ɼʊʇ-1;2-ʠʡʥ ʭʦʸʨʜʦʛʯ ʭʵʣʭʵʵʥʜ 105/65ºʉ-ʘʘʨ ʙʘʨʴʞ ʘʞʠʣʣʘʭʘʘʨ 

ʪʦʦʮʦʦʣʦʚ. ʐʘʨʳʥ ʛʦʣ ʩʫʤ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ 2-ʨ ʙװʩʵʜ ʦʨʰʠʭ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ 

ʭװʡʪʵʥ 5 ʭʦʥʦʛʠʡʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ -37,2ºʉ ʙʘʡʛʘʘ ʥʴ ʜʵʵʨʭ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʛʨʘʬʠʢʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ.  

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʥʭʜʘʛʯ ʙʫʶʫ 1-ʨ ʢʦʥʪʫʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʛʨʘʬʠʢʠʡʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥ: 

ʍϾʩʥʵʛʪ V.2. 1-ʨ ʢʦʥʪʫʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢʠʡʥ ʪʦʦʮʦʦ 

ᴆʛᴇʛʜʣװװʜ: 
ʊʵʤʜʵʛ-
ʣʵʛʵʵ 

ʋʪʛʘ ʍʵʤʞ ʥʵʛʞ 

1 ʉʦʥʛʦʩʦʥ ʙʘʨʠʣʛʳʥ ʪʦʦʮʦʦʪ ʘʯʘʘʣʘʣ Qʨ= 0.004790 ɻʢʘʣ/ʮʘʛ 

2 ɹʘʨʠʣʛʳʥ ᴇʨᴇᴇʥʠʡ ʜʦʪʦʨʭ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ tʚʨ= 18 °C 

3 ɻʘʜʥʘ ʘʛʘʘʨʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ tʥʨ= -37 °C 

4 ᴆʛᴇʭ ʰʫʛʘʤʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ tʧʨ= 130 °C 

5 ɹʫʮʘʭ ʰʫʛʘʤʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ tʦʨ= 70 °C 

6 
ʍʘʣʘʘʭ ʭʵʨʵʛʩʣʠʡʥ ʰʫʛʘʤʘʥ ʙʫʩ ʜʫʣʘʘʥ 
ᴇʛᴇʣʪʠʡʥ װʟװװʣʵʣʪ 

n= 0.30 - 

ʊʦʦʮʦʦʥʳ װʨ ʜװʥ: 
ʊʵʤʜʵʛ-
ʣʵʛʵʵ 

ʋʪʛʘ ʍʵʤʞ ʥʵʛʞ 

8 ʊʦʦʮʦʦʪ ʟʘʨʮʫʫʣʘʣʪ Gʨ= 0.080 ʪ/ʮʘʛ 

9 ɼʫʣʘʘʥʳ ʭʘʨʴʮʘʥʛʫʡ ʫʨʩʛʘʣ q= 1.00 - 

10 ᴆʛᴇʭ ʰʫʛʘʤʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ tʧ= 130.0 °C 

11 ɹʫʮʘʭ ʰʫʛʘʤʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ tʦ= 70.0 °C 
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ɿʫʨʘʛ V.1. ʍʘʣʘʘʣʪʳʥ ʛʦʨʠʤʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ 130/70 

ʍϾʩʥʵʛʪ V.3. ʊʦʦʮʦʦʥʳ Ͼʨ ʜϾʥ 

tʛʘ= -40 -37 -35 -30 -25 -20 -15 -10 -5 0 5 8 10 

q= 1.05 1.00 0.96 0.87 0.78 0.69 0.60 0.51 0.42 0.33 0.24 0.18 0.15 

tᴇʛ= 135.1 130.0 126.6 118.0 109.3 100.4 91.4 82.1 72.5 62.5 52.1 45.6 41.0 

tʙ= 71.8 70.0 68.8 65.7 62.4 59.0 55.4 51.5 47.4 42.9 37.9 34.6 32.2 

q=(tʚʨ-tʥ)/(tʚʨ-tʥʨ) - ɼʫʣʘʘʥʳ ʭʘʨʴʮʘʥʛʫʡ ʫʨʩʛʘʣ  
tʧ = tʚʨ + 0,5*(tʧʨïtʦʨ)*q+0,5*(tʧʨ+tʦʨ-2*tʚʨ)*q(1/1+n)  - ᴆʛᴇʭ ʰʫʛʘʤʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ  
tʦ = tʚʨ - 0,5*(tʧʨïtʦʨ)*q+0,5*(tʧʨ+tʦʨ-2*tʚʨ)*q(1/1+n) - ɹʫʮʘʭ ʰʫʛʘʤʳʥ ʪʦʦʮʦʦʪ ʪʝʤʧʝʨʘʪʫʨ 
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5.2. ɼʋʃɸɸʅ ʍɸʅɻɸʄɾʀʁʅ ʉʀʉʊɽʄ, ʍɸʃɸɸʃʊ, ʍʕʈʕɻʎʕʕʅʀʁ ʍɸʃʋʋʅ 

ʋʉʅʓ ɸʏɸɸʃɸʃ, ɻʀɼʈɸɺʃʀʂ ʊʆʆʎʆʆ 

5.2.1. ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭʘʣʘʘʣʪ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ 

ʫʩʥʳ ʘʯʘʘʣʘʣ 

ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭʘʣʘʘʣʪ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ 

ʘʯʘʘʣʣʳʛ ʪʦʜʦʨʭʦʡʣʞ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ V.4. ʍϾʩʥʵʛʪ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʯʘʘʣʣʳʥ ʩʫʜʘʣʛʘʘ 

 

ʊʘʡʣʙʘʨ 

*  ᴆʥʛᴇᴇʨ ʙʠʯʠʛʜʩʵʥ ʭʵʩʛװװʜ ʪʦʩʛʦʥʳ ʜʫʣʘʘʥʳ ʙʦʣʦʥ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣʜ 

ʭʘʤʨʘʛʜʘʥʘ. 

5.2.2. ʊᴇʚʣᴇʨʩᴇʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʛʠʜʨʘʚʣʠʢ ʪʦʦʮʦʦ: 

ʊᴇʚʣᴇʨʩᴇʥ  ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʛʠʜʨʘʚʣʠʢ ʪʦʦʮʦʦʛ ʭʵʜ ʭʵʜʵʥ 

ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʦʮʦʞ ʜʘʨʘʘʭ ʭװʩʥʵʛʪװװʜʵʜ װʟװװʣʵʚ.

ɼ/ʜ 

 

ʍʵʨʵʛʣʵʛʯʠʡʥ ʪᴇʨᴇʣ 

 

ʜʫʣʘʘʥʳ 

ʘʯʘʘʣʘʣ 

ɻʢʘʣ/ʮʘʛ 

 

ɿʘʨʮʫʫʣʘʣʪ  

95/70-40 105/65-25 130/70-16,7 

1 ɼʫʣʘʘʥʳ ʩʪʘʥʮ, ʋʫʨʭʘʡ 5.6713 226,852 141,782 94,71 

2  ʊʦʩʛʦʥʳ ʭʵʨʵʛʣʵʛʯ 8.3313 333,252 208,282 139,132 

3 ʍʍʋ 1 40,0 25,0 16,7 

ʅʠʡʪ 15,003 600,104 375,075 250,550 

1-ʨ 

ʵʵʣʞʥʠʡ 

ʘʯʘʘʣʘʣ 

ʍʘʣʘʘʣʪ  6,656968  166.42  

ʉʘʣʭʠʣʫʫʣʛʘ =    

ʍʍʋ 1,299003  32.48  

ʅʠʡʪ  7,955971   132.865 

ʉװʣʞʵʵʥʠʡ ʥʠʡʣʙʵʨ ʜװʥ 22,959 918,36 573,975 383,415 

ʊʦʩʛʦʥʳ ʭʵʨʵʛʣʵʵʥʠʡ ʥʠʡʣʙʵʨ 17,2873/14,98ʭʘʣ  432,182  

ʊʦʩʛʦʥʳ ʭʘʣʘʘʣʪʘʜ (2-ʨ 

ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ) 
  374,5ʪʥ/ʮ  
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ʍϾʩʥʵʛʪ V.5. ʊʦʩʛʦʥʳ 1-ʨ ʢʦʥʪʫʨʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʪʦʦʮʦʦ                                     

ʕʭʣ
ʵʣ 

ʊᴇʛʩʛᴇʣ 
d, 
ʤʤ 

l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G2 

ʊʥ/ʮ 

Rʰ,  
ʇʘ/ʤ 

 
W 
ʤ/ʩ 

ȹHʤ 
ȹHʣ  
ʇʘ/ʤ 

×ʣ+ʤ ȹHʣʤ*2 
ʍʵʩʛʠʡ
ʥ ʫʥʘʣʪ 
[ʤ] 

ʕʭ 
ʩʚʵʨʵװװ
ʵʩ ʭʵʩʵʛ 
ʭװʨʪʵʣʭ 
ʫʥʘʣʪ 

 
ʍʵʩʵʛ 
ʜʵʵʨʭ 
ʪװʨʵʣʪ 

Hp 

ɿʫʫʭ ɼʍ-1 377 28 2.5 2.0 332.2 288,8 2,4 0,82 0,08 134,0 134,08 268,16 0,27 0,27 29.7 

ɼʍ-1 ɼʍ-2 377 254 2.5 2.0 332.2 288,8 2,4 0,82 0,08 1219,2 1219,28 2438.56 2.44 2,71 27.3 

ɼʍ-2 ɼʍ-3 377 50 2.5 2.0 332.2 288,8 2,4 0,82 0,08 240,0 240.08 480.16 0.48 3,19 26.8 

ɼʍ-3 ɼʍ-4 377 350 2.5 2.0 330.6 288,8 2,4 0,82 0,08 1680,0 1680.08 3360.16 3.36 6,55 23.5 

ɼʍ-4 ɼʍ-5 377 200 2.5 2.0 329.6 288,8 2,4 0,82 0,08 960,0 960.08 1920.16 1.92 8,47 21.5 

ɼʍ-5 ɼʍ-6 377 150 2.5 2.0 329.6 278,4 2,1 0,8 0,07 630,0 630.07 1260.14 1.26 9,73 20.3 

ɼʍ-6 ɼʍ-7 377 438 2.5 2.0 320.4 270,8 1,9 0,75 0,07 1664,4 1664.47 3328.94 3.33 13,06 17.0 

ɼʍ-7 ɼʍ-8 377 430 2.5 2.0 312.8 270,7 1,9 0,75 0,07 1634,0 1634.07 3268.14 3.27 16,33 13.7 

ɼʍ-8 ɼʍ-9 377 150 2.5 2.0 312.8 270,7 1,9 0,75 0,07 570,0 570.07 1140.14 1.14 17,47 12.5 

ɼʍ-9 ʎʊʇ 377 50 2.5 2.0 312.8 270,7 1,9 0,75 0,07 190,0 190.07 380.14 0.38 17,85 12.1 

   2100              
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ʍϾʩʥʵʛʪ V.6. ʋʫʨʭʘʡ, ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵʥʠʡ ʪʦʦʮʦʦ                                     

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ 
d, 
ʤʤ 

l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G2 

ʊʥ/ʮ 

Rʰ,  
ʇʘ/ʤ 

 
W 
ʤ/ʩ 

ȹHʤ 
ȹHʣ  
ʇʘ/ʤ 

×ʣ+ʤ ȹHʣʤ*2 
ʍʵʩ/ 
ʫʥʘʣʪ 
[ʤ] 

ʕʭ 
 /ʩװװ
ʭʵʩʵʛ 
ʫʥʘʣʪ 

ɿʫʫʭ ʀɿ-1 150 5 2.5 2.0 254.8 141,78 47 2,3 0,7 470 470,7 941,4 0,94 0.94 

ʀɿ-1 ʀɿ-2 150 17 2.5 2.0 254.8 141,78 47 2,3 0,7 1598 1598,7 3197,4 3,2 4.14 

ʀɿ-2 ʀɿ-3 150 23 2.5 2.0 235.0 1,63 0,3 0,1 0,01 13,8 13,81 27,62 0,02 3.2 

ʀɿ-2 ʀɿ-4 150 13 2.5 2.0 233.1 128,99 37,0 2,0 0,5 962,0 962,5 1925,0 1,92 6.06 

ʀɿ-4 ʀɿ-5 150 27 2.5 2.0 102.0 56,53 7,0 0,86 0,09 378,0 378,09 756,18 0,75 6.8 

ʀɿ-5 ʀɿ-6 150 55 2.5 2.0 97.9 53,63 6,5 0,84 0,09 715 715,09 1430,2 1,4 8.2 

ʀɿ-6 ʀɿ-11 150 70 2.5 2.0 62.5 33,65 2,6 0,53 0,03 364 364,03 728,0 0,7 8.9 

ʀɿ-11 ɸʍʄ ɹɸɸɿ 150 98 2.5 2.0 18.5 22,65 1,2 0,36 0,015 235,2 235,21 470,4 0,4 9.3 

ʀɿ-11 ʐ/ɻʅɿɻ 150 7 7 2.0 44.0 11,0 0,5 0,2 0,03 7,0 7,03 14,06 0,01 9.3 

ʀɿ-6 ʅװװʨʩ/ʫʛ 150 47 7 2.0 35.4 19,98 0,9 0,31 0,03 84,6 84,63 169,3 0,17 8.4 

ʀɿ-5 ɼʫʥʜ  ʛʨʘʞ 50 3 7 2.0 4.1 2,9 5,5 0,4 0,05 33,0 33,05 66,1 0,06 6.8 

ʀɿ-4 ʀɿ-7 100 56 7 2.0 131.1 72,46 50 2,4 2,5 5600 5602,5 11205,0 11,2 13.12 

ʀɿ-7 ʀɿ-8 150 45 7 2.0 68.3 37,58 3,0 0,58 0,13 270,0 270,13 540,26 0,54 13.7 

ʀɿ-8 ʀɿ-9 150 69 7 2.0 67.5 37,5 3,0 057 0,13 414,0 414,13 828,3 0,82 14.5 

ʀɿ-9 ʀɿ-10 150 77 7 2.0 48.7 26,2 1,6 0,4 0,05 246,4 246,45 492,9 0,5 15.0 

ʀɿ-10 ɻʫʘʥʟ 50 78 7 2.0 4.7 3,55 8,0 0,47 0,08 1248 1248,1 2496 2,5 17.5 

ʀɿ-10 ɿʘʭʠʨʛʘʘ ʘ/ʘ 100 5 7 2.0 44.0 12,65 2,8 0,42 0,06 28,0 28,06 56,1 0,05 15.0 

ʀɿ-9 תʡʣʯ  ʢʦʤʙ 50 5 7 2.0 18.8 11,3 85,0 1,5 0,8 850,0 850,08 1700,1 1,7 16.2 

ʀɿ-8 ʅװװʨʩ ʣʘʙ 50 25 7 2.0 0.9 0,08 1,2 0,2 0,03 60,0 60,03 120,0 0,12 6.72 

ʀɿ-7 ʅɸɸʍ 100 5 7 2.0 62.7 34,9 25,0 1,25 0,03 250,0 250,03 500,0 0,5 11.7 

ʀɿ-3 ʋʩ ʙʵʣʪʛʵʣ 50 60 7 2.0 1.9 1,63 1,6 0,22 0,03 198,4 198,43 396,8 0,4 0.42 

ʀɿ-2 ɼʫʣ ʩʪʘʥʮ 150 10 7 2.0 19.8 11,32 0,55 0,24 0,03 11,0 11,03 22,06 0,02 3.2 
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ʍϾʩʥʵʛʪ V.7. ʋʫʨʭʘʡ, ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵʥʠʡ ʪʦʦʮʦʦ 2020-25  /ʜʘʭʠʥ ʪʦʦʮʩʦʥ/ 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ 
d, 
ʤʤ 

l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘ
ʛ 

 
G2 

ʊʥ/ʮ 

Rʰ,  
ʇʘ/ʤ 

 
W 
ʤ/ʩ 

ȹHʤ 
ȹHʣ  
ʇʘ/ʤ 

×ʣ+ʤ ȹHʣʤ*2 

ʍʵʩʛʠ
ʡʥ 
ʫʥʘʣʪ 
[ʤ] 

ʕʭ 
ʩʚʵʨʵװװ
ʵʩ ʭʵʩʵʛ 
ʭװʨʪʵʣʭ 
ʫʥʘʣʪ 

ɿʫʫʭ ʀɿ-1 150 5 2.5 2.0 254.8 141,5 50,0 2,4 1,0 500 501 1002 1,0 1.0 

ʀɿ-1 ʀɿ-2 150 17 2.5 2.0 254.8 141,5 50,0 2,4 1,0 1700 1701 3402 3,4 4.4 

ʀɿ-2 ʀɿ-3 150 23 2.5 2.0 235.0 1,25 0,24 0,55 0,04 11,04 11,08 22,16 0,02 3.4 

ʀɿ-2 ʀɿ-4 150 13 2.5 2.0 233.1 127,7 3,7 2,0 0,5 962.0 962.5 1925.0 1.9 6.3 

ʀɿ-4 ʀɿ-5 150 27 2.5 2.0 102.0 63,5 9,3 1,0 0,13 502,2 502,33 1004,7 1,0 7.3 

ʀɿ-5 ʀɿ-6 150 55 2.5 2.0 97.9 61,0 8,0 0,93 0,11 880,0 880,1 1760,2 1,7 9.0 

ʀɿ-6 ʀɿ-11 150 70 2.5 2.0 62.5 39,0 3,3 0,6 0,05 462,0 462,05 924,1 0,9 9.9 

ʀɿ-11 ɸ ʙʘʘʟ 150 98 2.5 2.0 18.5 27,5 1,7 0,42 0,02 333,2 333,22 666,4 0,7 10.6 

ʀɿ-11 ʐɻʅɿɻ 150 7 7 2.0 44.0 11,5 0,24 0,54 0,07 3,36 3,43 6,86 0,006 9.0 

ʀɿ-6 ʅװװʨʩ ʫʛʘʘ 150 47 7 2.0 35.4 22,0 1,3 0,35 0,05 122,2 122,25 244,5 0,24 7.5 

ʀɿ-5 ɼʫʥʜ ʛʨʘʞ 50 3 7 2.0 4.1 2,5 4,0 0,36 0,05 24,0 24,05 48,1 0,05 7.3 

ʀɿ-4 ʀɿ-7 100 56 7 2.0 131.1 64,25 40,0 2,2 1,6 4480,0 4481,6 8963,2 8,96 15.3 

ʀɿ-7 ʀɿ-8 150 45 7 2.0 68.3 25,0 1,4 0,38 0,06 126,0 126,06 252,12 0,25 15.6 

ʀɿ-8 ʀɿ-9 150 69 7 2.0 67.5 24,5 1,35 0,35 0,05 186,3 186,35 372,7 0,37 16.0 

ʀɿ-9 ʀɿ-10 150 77 7 2.0 48.7 13,25 0,24 0,55 0,1 36,96 37,06 74,12 0,074 16.1 

ʀɿ-10 ɻʫʘʥʟ 50 78 7 2.0 4.7 4,0 11,0 0,55 0,1 78,0 78,1 156,2 0,15 16.3 

ʀɿ-10 ɿʘʭʠʨ/ ʘʘ 100 5 7 2.0 44.0 9,25 1,6 0,32 0,03 16,0 16,03 32,06 0,03 16.3 

ʀɿ-9 
 ʡʣʯʣʵʭת
ʢʦʤʙʠʥʘʪ 

50 5 7 2.0 18.8 11,25 1,5 0,21 0,02 15,0 15,02 30,04 0,03 16.3 

ʀɿ-8 ʅװװʨʩ ʣʘʙ 50 25 7 2.0 0.9 0,5 1,5 0,21 0,02 75,0 75,02 150,04 0,15 15.8 

ʀɿ-7 ʅɸɸʍ 100 5 7 2.0 62.7 39,25 30,0 1,4 0,7 300,0 300,7 601,4 0,6 15.9 

ʀɿ-3 ʋʩ ʙʵʣʪʛʵʣ 50 60 7 2.0 1.9 1,25 1,5 0,21 0,02 180,0 180,02 360,04 0,4 3.8 

ʀɿ-2 
ɼʫʣʘʘʥʳ 
ʩʪʘʥʮ 

150 10 7 2.0 19.8 12,5 0,55 0,24 0,02 11,0 11,02 22,04 0,02 4.4 
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ʍϾʩʥʵʛʪ V.8. ʎʊʇ 2-ʦʦʩ ʕʨϾϾʣ ʤʵʥʜʠʡʥ ʪЊʚ ʭϾʨʪʵʣʭ ʩʘʣʘʘ 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

ȹHʤ ×ʣ+ʤ ȹHʣʤ *2 
ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩʵʛװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2.5 2.0 312.8 195.5 1,6 17,0 78,2 0,33 78.53 157.06 0.15 0,15 

ʂ-1 ʂ-27 200 71 2.5 2.0 232.5 145.3 1,3 9,0 1278 0,21 1278.21 2556.42 2.55 2,7 

ʂ-27 ʂ-48 200 70 2.5 2.0 55.5 34.7 0,29 0,5 70 0,01 70.01 140.02 0.14 2,84 

ʂ-48 ʂ-49 200 158 2.5 2.0 55.5 34.7 0,29 0,5 158 0,01 158.01 316.02 0.31 3,15 

ʂ-49 ʂ-50 200 115 2.5 2.0 55.5 34.7 0,29 0,5 115 0,01 115.01 230.02 0.23 3,4 

ʂ-50 ʂ-66 200 100 7 2.0 28.2 17,8 0,29 0,5 100 0,003 100.003 200.006 0.20 3,6 

ʂ-66 ʂ-73 200 83 7 2.0 26.6 16,8 0,29 0,5 83 0,03 83.03 166.06 0.16 3,8 

ʂ-73 ʂ-74 200 112 7 2.0 26.6 16,8 0,29 0,5 112 0,03 112.03 224.06 0.22 4,02 

ʂ-74 ʂ-75 150 112 7 2.0 26.6 16,8 0,26 0,6 134,4 0,03 134.43 268.86 0.26 4,3 

ʂ-75 ʂ-76 100 75 7 2.0 26.2 16,5 0,55 5,0 750 0,1 750.1 1500.2 1.5 5,8 

ʂ-76 ʕ ʄ-ʠʡʥ ʪᴇʚ 100 30 7 2.0 26.2 0.95 0,15 0,35 21 0,03 21.03 42.06 0.04 5,84 

ʂ-75 
ʕʄʊ-ʠʡʥ 
ʛʨʘʞ 

100 10 7 2.0 0.5 0.02 0,15 0,35 7 0,03 7.03 14.06 0.01 5,85 
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ʍϾʩʥʵʛʪ V.9. ʐʠʥʵʵʨ ʭʦʣʙʦʛʜʦʭ ʭʵʨʵʛʣʵʛʯʜʠʡʛ 2-ʨ ʢʦʥʪʫʨʪ ʦʨʫʫʣʞ  ʙʦʜʩʦʥ ʪʦʦʮʦʦ  

ʘ) 3100ʤ2  ʙװʭʠʡ 1,981 ɻʢʘʣ/ʮ ïʠʡʥ ʘʯʘʘʣʘʣ(49,52ʪʥ/ʮ) ʙװʭʠʡ ʭʵʨʵʛʣʵʛʯʠʡʛ ʰʠʥʵ ʪʦʩʛʦʥʳ  2ʌ 200-ʠʡʥ 

ʰʫʛʘʤ ʜʵʵʨ ʭʦʣʙʦʭ ʭʫʚʠʣʙʘʨ 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

ȹHʤ ×ʣ+ʤ 
ȹHʣʤ 

*2 

ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩʵʛװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2.5 2.0 312.8 245,02 2,0 26,0 1196 0,43 
1196,4 2392,9 2,39 

2.4 

ʂ-1 ʂ-27 200 71 2.5 2.0 232.5 145.3 1,2 9,0 1278 0,48 
1278,5 2556,9 2,6 

5.0 

ʂ-27 ʂ-48 200 70 2.5 2.0 55.5 84,2 0,68 3,0 420 0,05 
420,1 840,1 0,84 

5.8 

ʂ-48 ʂ-49 200 158 2.5 2.0 55.5 
84,2 

0,68 3,0 948 0,05 
948,05 1896,1 1,89 

7.7 

ʂ-49 ʂ-50 200 115 2.5 2.0 55.5 
84,2 

0,68 3,0 575 0,05 
575,05 1150,1 1,15 

8.9 

ʂ-50 ʂ-50ɸ 200 50 5 2,0  84,2 0,68 3,0 300 0,12 
300,12 600,24 0,6 

9.5 

ʂ-50ɸ ʂ-66 200 50 5 2.0 28.2 17,8 0,25 0,4 40 0,025 
40025 80,05 0,08 

9.6 

ʂ-66 ʂ-73 200 83 7 2.0 26.6 16,8 0,25 0,4 66,4 0,03 
66,43 132,86 0,13 

9.7 

ʂ-73 ʂ-74 200 112 7 2.0 26.6 16,8 0,25 0,4 89,6 0,03 
89,63 179,26 0,17 

9.9 

ʂ-74 ʂ-75 150 112 7 2.0 26.6 16,8 0,25 0,6 134,4 0,03 
134,43 268,86 0,26 

10.2 

ʂ-75 ʂ-76 100 75 7 2.0 26.2 16,5 0,55 5,0 750 0,1 
750,1 1500,2 1,5 

11.7 

ʂ-76 
ʕ ʄ-ʠʡʥ 
ʪᴇʚ 

100 30 7 2.0 26.2 0.95 0,15 0,35 21 0,03 
21,03 42,06 0,04 

11.7 

ʂ-75 
ʕʄʊ-ʠʡʥ 
ʛʨʘʞ 

100 10 7 2.0 0.5 0.02 0,15 0,35 7 0,03 
7,03 14,06 0,01 

11.7 

 

 



137 
 

ʍϾʩʥʵʛʪ V.10. ʐʠʥʵʵʨ ʭʦʣʙʦʛʜʦʭ ʭʵʨʵʛʣʵʛʯʜʠʡʛ 2-ʨ ʢʦʥʪʫʨʪ ʦʨʫʫʣʞ  ʙʦʜʩʦʥ ʪʦʦʮʦʦ 

ʘ) 3100ʤ2  ʙװʭʠʡ 1,981+4,28 ɻʢʘʣ/ʮ ïʠʡʥ ʘʯʘʘʣʘʣ(156,52ʪʥ/ʮ) ʙװʭʠʡ ʭʵʨʵʛʣʵʛʯʠʡʛ ʰʠʥʵ ʪʦʩʛʦʥʳ  2ʌ 200-ʠʡʥ 

ʰʫʛʘʤ ʜʵʵʨ ʭʦʣʙʦʭ ʭʫʚʠʣʙʘʨ  

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

ȹHʤ ×ʣ+ʤ ȹHʣʤ *2 
ʍʵʩ/ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩʵʛװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2.5 2.0 312.8 352,0 2,5 40,0 1840 0,65 
1840,65 3681,3 3,68 

3.7 

ʂ-1 ʂ-27 200 71 2.5 2.0 232.5 252,3 2,1 28,0 3976 0,6 
3976,6 7953,2 7,9 

11.6 

ʂ-27 ʂ-48 200 70 2.5 2.0 55.5 191,2 1,6 16,0 2240 0,32 
2240,32 4480,64 4,5 

16.1 

ʂ-48 ʂ-49 200 158 2.5 2.0 55.5 
191,2 

1,6 16,0 5056 0,32 
5056,32 10112,6 10,1 

26.2 

ʂ-49 ʂ-50 200 115 2.5 2.0 55.5 
191,2 

1,6 16,0 3680 0,32 
3680,32 7360,64 7,3 

33.5 

ʂ-50 ʂ-50ɸ 200 50 5 2,0  191,2 1,6 16,0 1600 0,65 
1600,6 3201,3 3,2 

36.7 

ʂ-50ɸ ʂ-66 200 50 5 2.0 28.2 17,8 0,25 0,4 40 0,025 
40,025 80,05 0,08 

36.8 

ʂ-66 ʂ-73 200 83 7 2.0 26.6 16,8 0,25 0,4 66,4 0,03 
66,43 132,86 0,13 

36.9 

ʂ-73 ʂ-74 200 112 7 2.0 26.6 16,8 0,25 0,4 89,6 0,03 
89,63 179,26 0,17 

37.1 

ʂ-74 ʂ-75 150 112 7 2.0 26.6 16,8 0,25 0,6 134,4 0,03 
134,43 268,86 0,3 

37.4 

ʂ-75 ʂ-76 100 75 7 2.0 26.2 16,5 0,56 5,0 750 0,11 
750,11 1500,2 1,5 

38.9 

ʂ-76 
ʕ ʄ-ʠʡʥ 
ʪᴇʚ 

100 30 7 2.0 26.2 0.95 0,15 0,35 21 0,025 
21,025 42,05 0,04 

38.9 

ʂ-75 ʕʄʊ-ʛʨʘʞ 100 10 7 2.0 0.5 0.02 0,15 0,35 7 0,025 
7,025 14,05 0,014 

38.9 
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ʍϾʩʥʵʛʪ V.11. ʐʠʥʵʵʨ ʭʦʣʙʦʛʜʦʭ ʭʵʨʵʛʣʵʛʯʜʠʡʛ 2-ʨ ʢʦʥʪʫʨʪ ʦʨʫʫʣʞ  ʙʦʜʩʦʥ ʪʦʦʮʦʦ 

ʘ) 3100ʤ2  ʙװʭʠʡ 1,981+4,28 ɻʢʘʣ/ʮ ïʠʡʥ ʘʯʘʘʣʘʣ(156,52ʪʥ/ʮ) ʙװʭʠʡ ʭʵʨʵʛʣʵʛʯʠʡʛ ʰʠʥʵ ʪʦʩʛʦʥʳ  2ʌ 250-ʠʡʥ 

ʰʫʛʘʤ ʜʵʵʨ ʭʦʣʙʦʭ ʭʫʚʠʣʙʘʨ  

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

ȹHʤ ×ʣ+ʤ ȹHʣʤ *2 
ʍʵʩ/ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩʵʛװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2.5 2.0 312.8 352,0 1,9 18 414 0,45 
414,5 829,0 0,8 

0,8 

ʂ-1 ʂ-27 200 71 2.5 2.0 232.5 252,3 1,3 8,5 603 0,21 
603,2 1206,4 1,2 

2,0 

ʂ-27 ʂ-48 200 70 2.5 2.0 55.5 191,2 1,0 4,9 343 0,2 
343,2 686,4 0,7 

2,7 

ʂ-48 ʂ-49 200 158 2.5 2.0 55.5 
191,2 

1,0 4,9 774 0,2 
774,2 1548,4 1,5 

4,2 

ʂ-49 ʂ-50 200 115 2.5 2.0 55.5 
191,2 

1,0 4,9 564 0,2 
564,2 1128,4 1,1 

5,3 

ʂ-50 ʂ-50ɸ 200 50 5 2,0  191,2 1,0 4,9 245 0,2 
245,2 490,4 0,5 

5,8 

ʂ-50ɸ ʂ-66 200 50 5 2.0 28.2 17,8 0,25 0,34 17,0 0,2 
17,2 34,4 0,03 

5,8 

ʂ-66 ʂ-73 200 83 7 2.0 26.6 16,8 0,25 0,4 66,4 0,03 
66,43 132,86 0,13 

36.9 

ʂ-73 ʂ-74 200 112 7 2.0 26.6 16,8 0,25 0,4 89,6 0,03 
89,63 179,26 0,17 

37.1 

ʂ-74 ʂ-75 150 112 7 2.0 26.6 16,8 0,25 0,6 134,4 0,03 
134,43 268,86 0,3 

37.4 

ʂ-75 ʂ-76 100 75 7 2.0 26.2 16,5 0,56 5,0 750 0,11 
750,11 1500,2 1,5 

38.9 

ʂ-76 
ʕ ʄ-ʠʡʥ 
ʪᴇʚ 

100 30 7 2.0 26.2 0.95 0,15 0,35 21 0,025 
21,025 42,05 0,04 

38.9 

ʂ-75 
ʕʄʊ-
ʛʨʘʞ 

100 10 7 2.0 0.5 0.02 0,15 0,35 7 0,025 
7,025 14,05 0,014 

38.9 
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ʍϾʩʥʵʛʪ V.12. ʐʠʥʵ ʪʦʩʛʦʥʳ ʩʘʣʘʘʥʳ ʪʦʦʮʦʦ, ɸ ʭʫʚʠʣʙʘʨ 

      (ʎʊʇ-2 ʦʦʩ ʭʘʣʫʫʥ ʫʩʥʳ ʛʘʟʘʨ ʭװʨʪʵʣ) ʊʦʦʮʦʦʥʳ ʭװʩʥʵʛʪ-ɸ ʭʫʚʠʣʙʘʨ: ɸʰʠʛʣʘʣʪʳʥ ʙʦʜʠʪ ʘʯʘʘʣʣʳʥ ʪʦʦʮʦʦ 

 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

 

ȹH
ʤ 

×ʣʤ 
ȹHʣʤ 

*2 

ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2.5 2.0 312.8 197.1 1.6 18.0 828.0 0.31 828.3 1656.6 1.7 1.7 

ʂ-1 ʂ-27 200 71 2.5 2.0 232.5 146.5 1.3 10 1420.0 0.31 1420.3 2840.6 2.8 4.5 

ʂ-27 ʂ-28 200 200 7 2.0 177,0 111,5 0,9 5,1 2040 0,3 2040,3 4080,3 4,0 8.5 

ʂ-28 ʂ-32 150 100 7 2.0 140.2 88,2 1,4 15,4 3080 0,8 3080,8 6161,6 6,1 14.6 

ʂ-32 ʂ-41 150 67 7 2.0 87.3 55,0 0,8 6,0 804 0,23 804,23 1608,4 1,6 16.2 

ʂ-41 ʂ-42 150 61 7 2.0 62.8 39,6 0,6 3,5 427 0,13 427,13 854,26 0,85 17.05 

ʂ-42 ʂ-43 150 23 7 2.0 52.1 32,8 0,5 2,3 105,8 0,1 105,9 211,8 0,21 17.3 

ʂ-43 ʂ-44 50 66 7 2.0 14.0 8,8 1,2 50,0 6600 0,5 6600,5 13201 13,2 30.5 

ʂ-44 
ɹʘʷʥʙʫʣʘʛ 
ʐʘʨʳʥ ʛʦʣ 

50 30 7 2.0 3.3 2,1 0,28 3,0 180 0,04 180,04 360,08 0,36 30.1 

ʂ-44 5-8-ʨ ʙʘʡʨ 50 50 7 2.0 10.7 6,7 0,9 29,0 2900 0,27 2900,2 5800,4 5,8 35.9 

ʂ-43 ʂ-45 50 25 7 2.0 22.1 13,9 0,21 1,5 75 0,03 75,03 150,06 0,15 17.5 

ʂ-45 ʂ-47 50 81 7 2.0 0.2 0,13 0,21 1,5 243 0,03 243,03 486,06 0,48 18.0 

ʂ-47 ɸתɻ (ʭʘʣʫʫʥ ʫʩ) 32 10 7 2.0 0.2 0,13 0,21 1,5 30 0,03 30,03 60,06 0,06 18.1 
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ʍϾʩʥʵʛʪ V.13. ʐʠʥʵ ʪʦʩʛʦʥʳ ʩʘʣʘʘʥʳ ʪʦʦʮʦʦ, ɹ ʭʫʚʠʣʙʘʨ 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

 

ȹH
ʤ 

×ʣ+ʤ 
ȹHʣʤ 

*2 

ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2.5 2.0 312.8 239,4 2.0 26.0 1196.0 0.24 1196.2 2392.5 2.4 2.4 

ʂ-1 ʂ-27 200 71 2.5 2.0 232.5 188,8 1.6 16 2272.0 0.32 2272.3 4545.0 9.1 11.5 

ʂ-27 ʂ-28 200 200 7 2.0 177,0 153,8 1.3 11.0 4400.0 0.6 4400.6 8801.2 8.8 20.3 

ʂ-28 ʂ-32 150 100 7 2.0 140.2 88,2 1,4 15,4 3080 0,8 3080,8 6161,6 6,1 26.4 

ʂ-32 ʂ-41 150 67 7 2.0 87.3 55,0 0,8 6,0 804 0,23 804,23 1608,4 1,6 28.0 

ʂ-41 ʂ-42 150 61 7 2.0 62.8 39,6 0,6 3,5 427 0,13 427,13 854,26 0,85 28.9 

ʂ-42 ʂ-43 150 23 7 2.0 52.1 32,8 0,5 2,3 105,8 0,1 105,9 211,8 0,21 29.1 

ʂ-43 ʂ-44 50 66 7 2.0 14.0 8,8 1,2 50,0 6600 0,5 6600,5 13201 13,2 42.3 

ʂ-44 
ɹʘʷʥʙʫʣʘʛ 
ʐʘʨʳʥ ʛʦʣ 

50 30 7 2.0 3.3 2,1 0,28 3,0 180 0,04 180,04 360,08 0,36 42.7 

ʂ-44 5-8-ʨ ʙʘʡʨ 50 50 7 2.0 10.7 6,7 0,9 29,0 2900 0,27 2900,2 5800,4 5,8 48.58 

ʂ-43 ʂ-45 50 25 7 2.0 22.1 13,9 0,21 1,5 75 0,03 75,03 150,06 0,15 29.3 

ʂ-45 ʂ-47 50 81 7 2.0 0.2 0,13 0,21 1,5 243 0,03 243,03 486,06 0,48 29.8 

ʂ-47 
ɸתɻ (ʭʘ 
ʣʫʫʥ ʫʩ) 

32 10 7 2.0 0.2 0,13 0,21 1,5 30 0,03 30,03 60,06 0,06 29.9 

ʂ27-ʨ ʭʫʜʛʠʡʥ ʜʘʨʘʘ 1,693 ɻʢʘʣ/ʮʘʛ ʙʫʶʫ 42,3 ʪʥ/ʮʘʛ ʘʯʘʘʣʘʣ ʥʵʤʞ ʪʦʦʮʩʦʥ  ʭʫʚʠʣʙʘʨ.  
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ʍϾʩʥʵʛʪ V.14. ʐʠʥʵ ʪʦʩʛʦʥʳ ʩʘʣʘʘʥʳ ʪʦʦʮʦʦ, ɺ ʭʫʚʠʣʙʘʨ: 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

 

ȹH
ʤ 

×ʣ+ʤ 
ȹHʣʤ 

*2 

ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ] 

ʕʭ 
 ʩ/ʭʵʩװװ
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 250 23 2.5 2.0 312.8 239,4 1.3 8.0 368.0 0.21 368.2 736.4 0.7 0.7 

ʂ-1 ʂ-27 250 71 2.5 2.0 232.5 188,8 1.0 5.0 710.0 0.13 710.1 1420.3 1.4 2.1 

ʂ-27 ʂ-28 250 200 7 2.0 177,0 153,8 0.8 3.0 1200.0 0,23 1200.2 2400.5 2.4 4.5 

ʂ-28 ʂ-32 200 100 7 2.0 140.2 88,2 0.72 3.3 3080 0,2 3080,2 6160.4 6,2 10.7 

ʂ-32 ʂ-41 200 67 7 2.0 87.3 55,0 0,45 1.3 174.2 0,06 174.2 384,4 0.35 11.0 

ʂ-41 ʂ-42 200 61 7 2.0 62.8 39,6 0,35 0.7 85.4 0,04 85.4 171.0 0,2 11.2 

ʂ-42 ʂ-42a 150 60 5 1.0 22.2 13.9 0.24 0.5 30.0 0.02 30.0 60.0 0.1 11.3 

42a 47 150 108 5 1.0 0.2 0.13 0.1 0.05 5.0 0.01 5.0 10.0 0.01 11.3 

ʂ-47 ɸתɻ (ʭ/ʫʩ) 32 10 7 2.0 0.2 0,13 0,21 1,5 30 0,03 30,03 60,06 0,06 18.1 

ʂ-42 ʂ-43 150 23 7 2.0 52.1 32,8 0,5 2,3 105,8 0,1 105,9 211,8 0,21 17.3 

ʂ-43 ʂ-44 50 66 7 2.0 14.0 8,8 1,2 50,0 6600 0,5 6600,5 13201 13,2 30.5 

ʂ-44 
ɹʘʷʥʙʫʣʘʛ 
ʐʘʨʳʥ ʛʦʣ 

50 30 7 2.0 3.3 2,1 0,28 3,0 180 0,04 180,04 360,08 0,36 30.1 

ʂ-44 5-8-ʨ ʙʘʡʨ 50 50 7 2.0 10.7 6,7 0,9 29,0 2900 0,27 2900,2 5800,4 5,8 35.9 

ʂ-43 ʂ-45 50 25 7 2.0 22.1 13,9 0,21 1,5 75 0,03 75,03 150,06 0,15 17.5 

 

ʎʊʇ-2 Ÿʂ1Ÿʂ27Ÿʂ28 ʌ250ʤʤ;  ʂ32Ÿʂ42 ʌ200ʤʤ;  ʂ-42Ÿʂ47 ʭװʨʪʵʣʭ ʰʫʛʘʤʳʥ ʌ150ʤʤ ʙʦʣʛʦʞ ʂ27-ʳʥ ʜʘʨʘʘ 42,3 ʪʥ/ʮʘʛ ʫʩ 

ʥʵʤʩʵʥ ʭʫʚʠʣʙʘʨ. 
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ʍϾʩʥʵʛʪ V.15. ʍʫʫʯʠʥ ʪʦʩʛʦʥʳ Ͼʥʜʩʵʥ ʩʘʣʘʘʥʳ ʭʵʨʵʛʣʵʛʯʠʡʥ ʪʦʦʮʦʦ (105/65) 

ʕʭʣʵʣ ʊᴇʛʩʛᴇʣ d, ʤʤ l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 

w, 
ʤ/ʩ 

Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 

 
ȹHʤ ×ʣ+ʤ ȹHʣʤ *2 

ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ] 

 ʩ/ʭʵʩʵʛװת
ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʎʊʇ ʂ-1 200 23 2,5 2,0 313,0 197,2 1,6 16,5 759 0,25 759,3 1519 1,5 1,5 

ʂ-1 ʂ-2 200 110 7 2.0 78.9 47,7 0,4 1,0 220 0,05 220,05 440,1 0,44 1,9 

ʂ-2 ʂ-9 150 20 7 2.0 46.4 29,2 0,45 1,9 76 0,07 76,07 152,14 0,15 2,0 

ʂ-9 ʂ-9,1 150 25 7 2.0 34.1 21,5 0,33 1,0 50 0,04 50,04 100,08 0,1 2,1 

ʂ-9,1 ʂ-9,2 150 25 7 2.0 34.1 21,5 0,33 1,0 50 0,04 50,04 100,08 0,1 2,1 

ʂ-9,2 ʂ-10 150 30 7 2.0 34.1 21,5 0,33 1,0 60 0,04 60,04 120,08 0,12 2,2 

ʂ-10 ʂ-16 125 63 7 2.0 16.7 10,5 0,22 0,55 69,3 0,03 69,33 138,66 0,13 2,3 

ʂ-16 ʂ-16,1 125 10 7 2.0 15.1 9,5 0,2 0,5 10 0,03 10,03 20,06 0,02 2,3 

ʂ-16,1 ʂ-17 80 100 7 2.0 11.8 7,4 0,39 3,0 600 0,05 600,05 1200,1 1,2 3,5 

ʂ-17 ʂ-18 50 38 7 2.0 9.5 6,0 0,8 24,0 1824 0,2 1824,2 3648,4 3,64 7,1 

ʂ-18 ʂ-19 50 35 7 2.0 9.1 5,7 0,79 22,0 1540 0,2 1540,2 3080,4 3,0 10,1 

ʂ-19 ʂ-20 50 35 7 2.0 6.4 4,0 0,5 11,0 770 0,08 770,08 1540,1 1,5 11,6 

ʂ-20 ʂ-21 50 35 7 2.0 3.6 2,3 0,31 3,5 245 0,03 245,03 490,06 0,49 12,1 

ʂ-21 2-24 ʦ/ʩ 50 12 7 2.0 1.8 1,1 0,21 1,5 36 0,028 36,028 72,056 0,07 12,2 

ʂ-21 2-26- ʦ/ʩ 50 18 7 2.0 1.8 1,1 0,21 1,5 54 0,028 54,028 108,05 0,1 12,3 

ʂ-20 2-23 ʦ/ʩ 50 12 7 2.0 0.9 0,6 0,21 1,5 36 0,028 36,028 72,05 0,07 12,2 

ʂ-20 2-27 ʦ/ʩ 50 16 7 2.0 1.8 1,1 0,21 1,5 48 0,028 48,028 96,05 0,09 12,2 

ʂ-19 2-22 ʦ/ʩ 50 10 7 2.0 1.8 1,1 0,21 1,5 30 0,028 30,028 60,056 0,06 10,2 
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ʕʭʣʵʣ  ʊᴇʛʩʛᴇʣ 
d, 
ʤʤ 

l, ʤ ×ɝ K  ɻ
G, 
ʪʥ/ʮʘʛ 

 
G25 w, 

ʤ/ʩ 
Rʰ,  
ʇʘ/ʤ 

ȹHʣ  
ʇʘ/ʤ 
 

ȹHʤ ×ʣ+ʤ 
ȹHʣ
ʤ *2 

ʍʵʩʵʛ 
ʋʥʘʣʪ 
[ʤ]  

ʩ/ʭʵʩʵװת
ʛ ʭװʨʪʵʣ 
ʫʥʘʣʪ 

ʂ-32 ʂ-33 100 63 7 2.0 52.9 33.3 1.2 23 2898 0.5 2900 5800 5,8 5,8 

ʂ-33 ʂ-34 100 22 7 2.0 52.9 33.3 1.2 23 1012 0.5 1010 2020 2,0 7,8 

ʂ-34 ʂ-35 100 43 7 2.0 46.0 29.0 1.0 16 1376 0.3 1400 2800 2,8 10,6 

ʂ-35 ʂ-36 100 78 7 2.0 46.0 29.0 1.0 16 2496 0.3 2500 5000 5,0 15,6 

ʂ-36 ʂ-37 100 25 7 2.0 42.8 27.0 0.9 15 750 0.3 750,3 
1500,
6 

1,5 17,1 

ʂ-37 ʂ-38 80 50 7 2.0 10.7 6.7 0.35 2.4 240 0.04 240,0 480,0 0,5 17,6 

ʂ-38 5-15 1-ʨ  ʦ/ʩ 50 8 7 2.0 5.3 3.3 0.45 7.0 112 0.08 112,1 224,2 0,2 17,8 

ʂ-38 5-15 2-ʨ ʦ/ʩ 80 5 7 2.0 5.3 3.3 0.18 0.7 7,0 0.02 7,02 14,04 0,01 17,8 

ʂ-37 ʂ-39 80 58 7 2.0 26.7 16.8 0.9 17 1972 0.32 1972,3 
3944,
6 

3,9 21,0 

ʂ-39 ʂ-40 80 55 7 2.0 5.3 3.3 0.17 0.75 82,5 0.03 82,53 165,1 0,2 21,2 

ʂ-40 5-15 6-ʨ  ʦ/ʩ 50 8 7 2.0 5.3 3.3 0.45 7.0 112 0.09 112,1 224,2 0,2 21,4 

ʂ-39 5-15 3-ʨ  ʦ/ʩ 50 5 7 2.0 5.3 3.3 0.45 7.0 70 0.09 70,09 140,2 0,1 21,1 

ʂ-39 5-15 4-ʨ  ʦ/ʩ 50 5 7 2.0 5.3 3.3 0.45 7.0 70 0.09 70,09 140,2 0,1 21,1 

ʂ-39 5-15 5-ʨ  ʦ/ʩ 50 5 7 2.0 5.3 3.3 0.45 7.0 70 0.09 70,09 140,2 0,1 21,1 

ʂ-39 5-14-ʨ  ʦ/ʩ 50 23 7 2.0 5.3 3.3 0.45 7.0 322 0.09 322,1 644,2 0,6 21,6 

ʂ-37 5-13-ʨ  ʦ/ʩ 50 42 7 2.0 5.3 3.3 0.45 7.0 588 0.09 588,09 
1176,
2 

1,2 18,3 

ʂ-36 ɿɼʊɻ 50 17 7 2.0 3.2 2.0 0.26 2.5 85 0.03 85,03 170,1 0,2 15,3 

ʂ-34 14-ʨ ʮʵʮ-ʛ 50 85 7 2.0 6.9 4.3 0.6 13.0 2210 0.15 
2210,1
5 

4420,
3 

4,4 12,2 

ʂ-28 ʂ-28,1 80 26 7 2.0 26.1 16.4 0.8 15.0 780 0.28 780,28 
1560,
6 

1,6 9,4 

ʂ-28,1 ʂ-29 80 28 7 2.0 10.7 6.7 0.38 3.0 168 0.06 168,06 336,1 0,3 9,7 

ʂ-29 5-1-ʨ  ʦ/ʩ 50 34 7 2.0 5.3 3.3 0.45 7.0 476 0.07 476,07 952,1 0,9 10,6 

ʂ-29 5-2-ʨ  ʦ/ʩ 50 15 7 2.0 5.3 3.3 0.45 7.0 259 0.07 259,1 518,2 0,5 10,2 



144 
 

 

ʇʴʝʟʦʤʝʪʨʠʡʥ ʛʨʘʬʠʢ-1 (ɼʫʣʘʘʥ ʩʪʘʥʮʘʘʩ ʎʊʇ-2 ʭװʨʪʵʣ ) 



5.3. ʍʕʈʕɻʃʕɻʏɼʀʁɻ ɹתʃʕɻʃʕʅ ɼʋʃɸɸʅ ɼɸʄɾʋʋʃɸʍ ʊᴆɺʀʁɻ 

ʊᴆʃᴆɺʃᴆʍ 

 ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪᴇʚװװʜʠʡʛ ʙʘʡʨʣʘʣ, ʘʯʘʘʣʣʳʥ ʥʷʛʪʨʘʣʘʘʩ ʥʴ 

ʭʘʤʘʘʨʫʫʣʘʥ װʥʜʩʵʥ ʘʯʘʘʣʣʳʛ 2 ʜʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʵʜ ʭʫʚʘʘʞ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʜ 

ʦʨʫʫʣʘʭ ʙʘ ʟʘʚʩʨʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʰʫʫʜ ʩʭʝʤʵʵʨ ʭʦʣʙʦʥ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʰʠʡʜʵʭ 

ʙʦʣʦʤʞʪʦʡ ʶʤ. 

ʐʫʫʜ ʭʦʣʙʦʛʜʦʭ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʩʫʜʘʣʛʘʘ 

 

ʍʦʪʳʥ ʪᴇʚʨװװ ʷʚʞ ʙʘʡʛʘʘ 2ʬ377-ʳʥ ʰʫʛʘʤʘʘʩ ʦʛʪʣʦʛʦʦ ʘʚʯ ʙʘʡʛʘʘ (ɼʍ-7 

ʠʡʥ ʟװװʥ ʩʘʣʘʘ) ʮᴇᴇʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥʘʘʨ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʭʦʸʨ ʭʫʚʠʣʙʘʨ 

ʙʘʡʞ ʙʦʣʥʦ. ʘ) ʊʫʭʘʡʥ ʭʵʨʵʛʣʵʛʯʠʡʥ ʟʘʥʛʠʣʘʘʥ ʜʵʵʨ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʜ ʦʨʫʫʣʘʭ 

ʭʫʚʠʣʙʘʨ, ʙ) ɼʫʣʘʘʥʳ ʵʣʝʚʘʪʦʨʳʥ ʵʩʚʵʣ ʭʦʣʠʭ ʥʘʩʦʩʥʳ ʫʟʝʣʴ ʰʠʥʵʵʨ ʫʛʩʘʨʯ 

ʘʞʠʣʣʫʫʣʘʭ. 

ʊᴇʚ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤ ɼʍ3-ʘʘʩ ʦʛʪʦʣʛʦʦ ʘʚʯ ʋɹ ʪᴇʤᴇʨ ʟʘʤʳʥ ʐʘʨʳʥ ʛʦʣ 

ᴇʨʪᴇᴇ, ʟʘʤ ʘʥʛʠ, ʊᴇʚʠʡʥ ʙװʩʠʡʥ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʩװʣʞʵʵ ʊᴆʍʂ-ʠʡʥ ʐʘʨʳʥ 

ʛʦʣ ʩʘʣʙʘʨʳʥ ʙʘʨʠʣʛʫʫʜ ʭʘʣʘʘʣʪ ʘʚʯ ʙʘʡʛʘʘʛ ʙ ʭʫʚʠʣʙʘʨʘʘʨ ʰʠʡʜʵʭ;  2. ɼʍ7 

ɼʍ8-ʳʥ ʭʦʦʨʦʥʜ ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʘʘʩ ʦʛʪʦʣʛʦʦ ʘʚʯ ʙʘʡʛʘʘ /ʟװװʥ ʩʘʣʘʘ/ 

ɼʐɻʊᴆʍʂ-ʠʡʥ ᴇᴇʨʠʡʥ ʢʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ ʐɻʍʂ-ʳʥ ʙʫʫʜʘʣ, 4 ʘʡʣʳʥ ʭʫʚʠʡʥ ʦʨʦʥ 

ʩʫʫʮʥʳ ʙʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʰʫʛʘʤʳʥ ʪʨʘʩʩʳʛ ᴇᴇʨʯʣᴇʥ ɼʊʇ-2 ʥr ʭʘʣʘʘʣʪʳʥ 

ʷʣʪʩʘʥ ʭʘʣʘʘʛʯʠʡʥ ʜʘʨʘʘ ʦʛʪʦʣʛʦʦ ʘʚʯ ʭʫʫʯʠʥ ʪʨʘʩʩʳʛ ʩʵʨʛʵʵʥ ʰʠʥʵʵʨ ʰʫʛʘʤ 

ʪʘʪʘʞ ʭʦʣʙʦʭ, ʇʝʪʨʦʚʠʩ ʐʊʉ-ʳʥ ʙʘʨʠʣʛʳʥ ʭʘʣʘʘʣʪʳʛ ʙ ʭʫʚʠʣʙʘʨʘʘʨ ʰʠʡʜʵʭ.  

ɼʍ7-ʛʦʦʩ ʙʘʨʫʫʥ ʪʠʡʰ ʦʛʪʦʣʛʦʦ ʘʚʩʘʥ ʪʫʩ ʢʦʤʧʘʥʠʡʥ ʂʅʉ /ʙʦʭʠʨ ʫʩʥʳ 

ʥʘʩʦʩ ʩʪʘʥʮ/-ʳʥ ʭʘʣʘʘʣʪʳʥ ʙ ʭʫʚʠʣʙʘʨʘʘʨ ʰʠʡʜʵʞ, ʐɻʍʂ-ʠʡʥ ʘʚʪʦ ʛʘʨʘʞ, ʀʨʛʵʥ 

ʊᴇʤᴇʨʙʘʘʪʘʨʳʥ ʭʘʣʘʘʣʪʳʥ ʦʜʦʦ ʘʚʯ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ ʩʭʝʤʠʡʛ ᴇᴇʨʯʣᴇʥ  ʭʫʫʯʠʥ 

ʩʭʝʤʠʡʥ ʜʘʛʫʫ ʪװʛʵʵʭ ʰʫʛʘʤʘʘʩ ʭʘʣʘʘʣʪ ʘʚʘʭ ʙʘʡʜʣʘʘʨ ʰʠʡʜʵʭ, ʎʵʚʵʨʣʵʭ 

ʙʘʡʛʫʫʣʘʤʞ, ʎʘʛ ʫʫʨʳʥ ʙʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳʛ ʕʄʊ-ʠʡʥ ʜʫʣʘʘʥ ʪװʛʵʵʭ ʰʫʛʘʤʘʘʩ 

ʦʛʪʦʣʛʦʦ ʘʚʯ ʰʠʥʵ ʰʫʛʘʤ ʪʘʪʘʞ ʰʠʡʜʚʵʨʣʵʥ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʜ ʦʨʫʫʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ.   
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ʍϾʩʥʵʛʪ V.16. ʊЊʚ ʰʫʛʘʤʘʘʩ ʘʚʯ ʙʫʡ ʭʵʨʵʛʣʵʛʯʠʜ 

ˉ ʆʙʲʝʢʪʳʥ ʥʵʨʩ 
ɹʘʨʠʣʛʳʥ 

ʵʟʵʣʭװװʥ ʤ3 

 ɼʫʣʘʘʥʳ 

ʘʯʘʘʣʘʣ ɻʢʘʣ  

ɿʘʨʮʫʫʣʘʣʪ 

ʪʥ/ʮ /95/65/ 

ʆʜʦʦ ʘʚʯ 

ʙʘʡʛʘʘ ɼʍ 

1 ʂʅʉ 423.0 0.01  

ɼʘʤʞʫʫʣʘʭ 

ʰʫʛʘʤ ɼʍ7 

ʭʫʜʛʘʘʩ 

ʙʘʨʫʫʥ ʪʠʡʰ 

2 ʎʵʚʵʨʣʵʭ 394.6 0.01  

3 ɹʠʦʛʠʡʥ ʙʘʡʨ 1,621.0 0.04  

4 
ʎʘʛ ʫʫʨʳʥ ʐʘʘʟʛʘʡʪ 

ʩʪʘʥʮ 
334.0 0.01 

 

5 10 ʤʘʰʠʥʳ ʛʨʘʞ 3,857.0 0.11  

6 8 ʤʘʰʠʥʳ ʛʨʘʞ 2,090.0 0.06  

7 ʊᴇʤᴇʨʙʘʘʪʘʨ 126.0 0.00  

8 ʇʝʪʨʦʚʠʩ 74.0 0.00  

 

ɼʍ7 ɼʍ8-ʳʥ 

ʜʫʥʜ 

ʜʘʤʞʫʫʣʘʭ 

ʰʫʛʘʤʘʘʩ 

ʦʛʪʦʣʛʦʦ 

ʘʚʩʘʥ      /ʟװװʥ 

ʩʘʣʘʘ 

9 ʂʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ 1,344.0 0.04  

10 
ʂʦʥʪʦʨʳʥ 

ʙʘʨʠʣʛʘ/ʰʠʥʵ/ 
1,344.0 0.04 

 

11 ʉʢʣʘʜ 450.0 0.01  

12 ʍʘʨʫʫʣʳʥ ʙʘʡʨ 13.2 0.00  

13 ʋʫʨʭʘʡ ʙʫʫʜʘʣ 1,344.0 0.04  

14 ʋʫʨʭʘʡʥ ʦʬʬʠʩ 1,344.0 0.04  

15 ɹʘʷʥʥʘʤʩʨʘʡ 392.7 0.01  

16 ɸʨʠʫʥʜʵʣʛʵʨ 465.0 0.01  

17 ʕʥʭʪʘʡʚʘʥ 98.2 0.00  

18 ᴆʨʪᴇᴇ 1,456.0 0.04  

ɼʍ3 ʭʫʜʛʘʘʩ 
19 ʊɹɼʘʤ ʉװʣ ʊᴆʍʂ 105.0 0.00  

20 ɿʘʤʳʥ 1-ʨ ʘʥʛʠ  -  

21 ɿʘʤ ʘʥʛʠʡʥ ʛʨʘʰ  -  

22 ɻװʥʠʡ ʫʫʨʭʘʡ 931.0 0.03 19.0 ɼʍ4 ʭʫʜʛʘʘʩ 

ʅʠʡʪ  17,783.7 0.5 37.5  

 

 

ɿʫʨʘʛ V.2. ɼʫʣʘʘʥʳ ʩʪʘʥʮ, ʫʫʨʭʘʡʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʭʝʤ 
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ɿʫʨʘʛ V.3. ʍʫʫʯʠʥ ʪʦʩʛʦʥʳ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʭʝʤ 

 

 

ɿʫʨʘʛ V.4. ʊʦʦʮʦʦʥʳ ʩʭʝʤ ʰʠʥʵ ʪʦʩʛʦʥʳ ʟϾϾʥ ʭʵʩʵʛ 
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ɿʫʨʘʛ V.5. ʐʠʥʵ ʪʦʩʛʦʥʳ ʟϾϾʥ ʭʵʩʵʛʪ 1,693 ɻʢʘʣ/ʮʘʛ ʘʯʘʘʣʘʣ ʭʦʣʙʦʭ ʭʫʚʠʣʙʘʨ 

 ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʵʨʛʵʜ ʙʘʡʨʣʘʭ ʭʵʨʵʛʣʵʵʥʠʡ ʥʷʛʪ ʠʭ ʭʵʨʵʛʣʵʛʯ ʥʴ 

ʫʫʨʭʘʡʥ ʙʘʨʠʣʛʫʫʜ ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʣʵʵ ʙʦʣʥʦ. 

ʋʫʨʭʘʡ ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵ ʥʴ ʥʠʡʪ ʭʵʨʵʛʣʵʵʥʠʡ 30 ʰʘʭʘʤ 

ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʕʭ װװʩʚʵʨʵʵʩ ʭʘʤʛʠʡʥ ʭʦʣʜʦʦ 78 ʤ-ʠʡʥ ʟʘʡʜ ʭʵʨʵʛʣʵʛʯʠʜ 

ʙʘʡʨʣʘʩʘʥ ʪʫʣ ʙװʣʵʛʣʵʥ ʥʵʛ ʜʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʵʜ ʭʘʤʨʫʫʣʘʥ ʜʫʣʘʘʥʘʘʨ ʭʘʥʛʘʭ 

ʙʦʣʦʤʞʪʦʡ ʶʤ. ʕʥʵ ʙװʣʵʛʣʵʩʵʥ ʭʵʩʛʠʡʛ ɼʊʇ-1 ʛʵʞ ʥʵʨʣʵʥ 22,959 ɻʢʘʣ/ʮ ʘʯʘʘʣʣʳʛ 

ʭʘʤʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

 ɼʊʇ-1 ʠʡʥ ʘʥʭʜʘʛʯ ʭʵʣʭʵʵ-(130/70) ʛʵʵʨ 94,7 ʪʥ ʫʩ ʮʘʛʪ ʵʨʛʵʭ ʙʘ 2-ʨ 

ʭʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵ-(105/65)ʛʵʵʨ 141,8 ʪʥ ʫʩ ʵʨʛʵʞ ʙʘʡʥʘ. ʅʵʛ ʙʘ ʭʦʸʨʜʫʛʘʘʨ 

ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʛ ʪʦʦʮʦʞ ʜʫʣʘʘʥ ʩʦʣʠʣʮʫʫʣʘʛʯ ʘʧʧʘʨʘʪ ʙʫʶʫ ʷʣʪʩʘʥ 

ʭʘʣʘʘʛʫʫʨʳʥ ʭװʯʠʥ ʯʘʜʣʳʛ ʩʦʥʛʦʭ ʙʘ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʛ 1 ʙʘ 2-ʨ ʭʵʣʭʵʵʥʜ 5 ʤ-

ʵʵʩ ʠʭʛװʡʛʵʵʨ ʪʦʦʮʦʞ ʩʦʥʛʦʭ ʥʴ ʟװʡʪʵʡ. 

 ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʘʩ ʛʘʨʩʘʥ ʪᴇʚ ʰʫʛʘʤ ʭʦʡʰ ʪʦʩʛʦʥʳ ʯʠʛʣʵʥ ʷʚʘʭ ʙʘ ʟʘʤʜ 

ʟʘʩʚʘʨʳʥ ʭʵʨʵʛʣʵʛʯʠʜ ʰʫʫʜ ʦʛʪʦʣʛʦʦ ʘʚʯ ʭʦʣʙʦʛʜʜʦʛ. ɿʘʚʩʨʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʭʦʣʙʦʣʪʳʛ ᴇᴇʨʯʣᴇʭ ʰʠʡʜʣʠʡʛ ʭװʩʥʵʛʪ 5.17-ʜ  װʟװװʣʵʚ. 
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ʍϾʩʥʵʛʪ V.17. ɿʘʚʩʨʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʦʣʙʦʣʪʳʛ ЊЊʨʯʣЊʭ ʰʠʡʜʵʣ 

ˉ ʆʙʲʝʢʪʳʥ ʥʵʨʩ 

ʙʘʨʠʣʛʳʥ 

ʵʟʵʣʭװװʥ 

ʤ3 

 ɼʫʣʘʘʥʳ 

ʘʯʘʘʣʘʣ 

ɻʢʘʣ  

ɿʘʨʮʫʫʣʘʣʪ 

ʪʥ/ʮ 105/65/ 

ʆʜʦʦ ʘʚʯ 

ʙʘʡʛʘʘ ɼʍ 
ʐʠʥʵʵʨ ʭʦʣʙʦʭ ɼʍ 

1 ʂʅʉ 423.0 0.01 0,25 

ɼʘʤʞʫʫʣʘʭ 

ʰʫʛʘʤ ɼʍ7 

ʭʫʜʛʘʘʩ 

ʙʘʨʫʫʥ 

ʪʠʡʰ 

ɹʘʣʘʥʩʘʥ ʭʘʘʣʪ ʙװʭʠʡ 

ʰʫʫʜ ʭʦʣʙʦʣʪʳʥ ʫʟʝʣʴ 

ʫʛʩʘʨʯ ʘʰʠʛʣʘʭ 

2 ʎʵʚʵʨʣʵʭ 394.6 0.01 0,25 ʕʄʊ-ʠʡʥ ʰʫʛʘʤʘʘʩ 

ʦʛʪʦʣʛʦʦ ʘʚʯ ʭʦʣʙʦʭʳʛ 

ʟʫʥʳ ʟʘʩʚʘʨʘʘʨ ʰʠʡʜʵʭ. 

G-1.5 

3 ɹʠʦʛʠʡʥ ʙʘʡʨ 1,621.0 0.04 1,0 

4 
ʎʘʛ ʫʫʨʳʥ 

ʐʘʘʟʛʘʡʪ ʩʪʘʥʮ 
334.0 0.01 0,25 

5 10 ʤʘʰʠʥʳ ʛʨʘʞ 3,857.0 0.11 2,8 ʍʫʫʯʠʥ ʪʨʘʩʩʳʥ ʜʘʛʫʫ 

ʂ68 ʭʫʜʛʘʘʩ ʜʫʣʘʘʥ 

ʘʚʘʭ  G-4.3 

6 8 ʤʘʰʠʥʳ ʛʨʘʞ 2,090.0 0.06 1,5 

7 ʊᴇʤᴇʨʙʘʘʪʘʨ 126.0 0.00  

8 ʇʝʪʨʦʚʠʩ 74.0 0.00  

 

ɼʍ7 ɼʍ8-

ʳʥ ʜʫʥʜ 

ʜʘʤ-

ʞʫʫʣʘʭ 

ʰʫʛʘʤʘʘʩ 

ʦʛʪʦʣʛʦʦ 

ʘʚʘʭ      

/ʟװװʥ ʩʘʣʘʘ 

ɹʘʣʘʥʩʘʥ ʭʘʘʣʪ ʙװʭʠʡ 

ʰʫʫʜ ʭʦʣʙʦʣʪʳʥ ʫʟʝʣʴ 

ʫʛʩʘʨʯ ʘʰʠʛʣʘʭ 

9 ʂʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ 1,344.0 0.04 1,0 ɼʫʣʘʘʥʳ ʜʘʤʞʫʫʣʘʭ 

ʪᴇʚʠʡʥ ʭʘʣʘʘʣʪʳʥ 

ʷʣʪʩʘʥ ʭʘʣʘʘʛʯʠʡʥ 

ʜʘʨʘʘʭ ʭʫʫʯʠʥ ʪʦʩʛʦʥʜ 

ʜʫʣʘʘʥ ʪװʛʵʵʭ ʰʫʛʘʤʘʘʩ 

ʦʛʪʦʣʛʦʦ ʘʚʯ ʭʫʫʯʠʥ 

ʪʨʘʩʩʳʛ ʩʵʨʛʵʵʥ ʰʠʥʵʵʨ 

ʰʫʛʘʤ ʪʘʪʘʞ ʭʦʣʙʦʭ 

ʙʦʣʦʤʞʪʦʡ. 

G-4.75 

10 
ʂʦʥʪʦʨʳʥ 

ʙʘʨʠʣʛʘ/ʰʠʥʵ/ 
1,344.0 0.04 1,0 

11 ʉʢʣʘʜ 450.0 0.01 0,25 

12 ʍʘʨʫʫʣʳʥ ʙʘʡʨ 13.2 0.00  

13 ʋʫʨʭʘʡ ʙʫʫʜʘʣ 1,344.0 0.04 1,0 

14 ʋʫʨʭʘʡʥ ʦʬʬʠʩ 1,344.0 0.04 1,0 

15 ɹʘʷʥʥʘʤʩʨʘʡ 392.7 0.01 0,25 

16 ɸʨʠʫʥʜʵʣʛʵʨ 465.0 0.01 0,25 

17 ʕʥʭʪʘʡʚʘʥ 98.2 0.00  

18 ᴆʨʪᴇᴇ 1,456.0 0.04 1,0 

ɼʍ3 

ʭʫʜʛʘʘʩ 

ɹʘʣʘʥʩʘʥ ʭʘʘʣʪ ʙװʭʠʡ 

ʰʫʫʜ ʭʦʣʙʦʣʪʳʥ ʫʟʝʣʴ 

ʫʛʩʘʨʯ ʘʰʠʛʣʘʭ. 

19 ʊɹɼʘʤ ʉװʣ ʊᴆʍʂ 105.0 0.00  

20 ɿʘʤʳʥ 1-ʨ ʘʥʛʠ  -  

21 ɿʘʤ ʘʥʛʠʡʥ ʛʨʘʰ  -  

22 ɻװʥʠʡ ʫʫʨʭʘʡ 931.0 0.03 -0.75 
ɼʍ4 

ʭʫʜʛʘʘʩ 

ʅʘʤ ʜʘʨʘʣʪʳʥ ʟʫʫʭ 

ʫʛʩʘʨʯ ʭʘʣʘʘʣʪʘʘ 

ʰʠʡʜʩʵʥ ʙʦʣʥʦ. 

(ʭʵʨʵʛʣʵʵʥʵʵʩ ʭʘʩʘʭ) 

ʅʠʡʪ  17,783.7 0.5 11,75   

 

 ʎʊʇ-2 ʳʥ ʜʘʨʘʘ ʭʦʣʙʦʛʜʦʭ G-10.55 ʪʥ/ʮʘʛ ʟʘʨʮʫʫʣʘʣʪ ʙװʭʠʡ ʜʫʣʘʘʥ r

ʭʵʨʵʛʣʵʵʛ(105/65) 2-ʨ ʢʦʥʪʫʨʪ ʥʵʤʞ ʭʦʣʙʦʭ ʙʦʣʦʤʞʪʦʡ.  

 ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ װʥʜʩʵʥ ʭʵʨʵʛʣʵʵ ʥʴ ʪʦʩʛʦʥʳ ʦʨʦʥ ʩʫʫʮ, ʪʫʩʛʘʡ ʛʘʟʨʫʫʜʳʥ 

ʭʵʨʵʛʣʵʵ ʵʟʵʣʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʭʵʨʵʛʣʵʵʛ ʜʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ ʙʘʨʠʣʛʘ ʜʦʪʦʨ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʷʣʪʩʘʥ ʙʦʡʣʝʨ ʩʫʫʨʠʣʫʫʣʘʥ ʭʘʥʛʘʞ ʙʘʡʥʘ.  

ʐʠʥʵ, ʭʫʫʯʠʥ ʪʦʩʛʦʥʳʛ ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ ʰʫʛʘʤ ʥʴ ʪʫʭʘʡʥ ʙʘʡʨʘʘʨ 

ʜʘʡʨʘʥ ᴇʥʛᴇʨʜᴇʛ ʙᴇʛᴇᴇʜ ʙʫʩʘʜ ʜʵʜ ʙװʪʮʠʡʥ ʪᴇʚʣᴇʨʩᴇʥ ʙʘʡʜʣʳʛ ʭʘʨʛʘʣʟʘʥ 

ʭʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʛ ʫʛ ʙʘʡʨʘʥʜ ʥʵʤʞ ʩʫʫʨʠʣʫʫʣʘʭ ʙʘ ʭʵʨʵʛʮʵʵʥʠʡ 

ʭʘʣʫʫʥ ʫʩʥʳ ʙʦʡʣʝʨʳʛ ʭʦʸʨ ʰʘʪʥʳ ʭʦʣʠʤʦʛ ʩʭʝʤʜ ʰʠʣʞװװʣʵʥ ʰʠʥʵʯʠʣʞ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʭʵʤʥʵʣʪʪʵʡ ʟᴇʚ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʵʛ ʙʠʡ ʙʦʣʛʦʭ ʥʴ ʟװʡʪʵʡ.  

ʕʥʵʭװװ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ 

ʧʫʥʢʪʳʛ ʭʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʦʦʨ ʪʦʥʦʛʣʦʥ ʪʦʩʛʦʥʳ ʭʵʨʵʛʣʵʵʛ װʣ ʭʘʤʘʘʨʘʭ 

ʩʭʝʤʜ ʰʠʣʞװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʪʫʣ ɼʊʇ-2 ʛʵʞ ʥʵʨʣʵʚ. 
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ɿʫʨʘʛ V.6. ʐʠʥʵ ʪʦʩʛʦʥʳ ʎʊʇ 2-ʦʦʩ ʵʨϾϾʣ ʤʵʥʜʠʡʥ ʪЊʚ ʭϾʨʪʵʣʭ ʩʘʣʘʘʥʳ ʙʦʜʠʪ ʘʯʘʘʣʣʳʥ 

ʪʦʦʮʦʦʥʳ ʩʭʝʤ  

 

ɿʫʨʘʛ V.7. ʐʠʥʵ ʪʦʩʛʦʥʳ ʎʊʇ 2-ʦʦʩ ʵʨϾϾʣ ʤʵʥʜʠʡʥ ʪЊʚ ʭϾʨʪʵʣʭ ʩʘʣʘʘʥʜ 1,981 ɻʢʘʣ/ʮʘʛ 

ʘʯʘʘʣʘʣ ʥʵʤʞ  ʙʦʜʩʦʥ ʪʦʦʮʦʦʥʳ ʩʭʝʤ 
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ɿʫʨʘʛ V.8. ʐʠʥʵ ʪʦʩʛʦʥʳ ʎʊʇ-2 ʦʦʩ ʵʨϾϾʣ ʤʵʥʜʠʡʥ ʪЊʚ ʭϾʨʪʵʣʭ ʩʘʣʘʘʥʜ 1,981; 4,28 ɻʢʘʣ/ʮʘʛ 

ʘʯʘʘʣʘʣ ʥʵʤʞ  ʙʦʜʩʦʥ ʪʦʦʮʦʦʥʳ ʩʭʝʤ 

 

5.4. ʍʕʈʕɻʎʕʕʅʀʁ ʍɸʃʋʋʅ ʋʉ ʍɸʅɻɸʄɾ, ʉתʃɾʕʕʅʀʁ ʋʉʅʓ ɹʆʃʆʅ 

ʅʕʄʕʃʊ ʋʉʅʓ ʅɸʉʆʉʅʓ ʉʆʅɻʆʃʊ 

5.4.1. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭʵʨʵʛʮʵʵʥʠʡ 

ʭʘʣʫʫʥ ʫʩ ʭʘʥʛʘʤʞ 

ʊʫʩ ʩʫʤʳʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ 

ʭʘʥʛʘʤʞʠʡʥ ʘʯʘʘʣʣʳʥ ʩʫʜʘʣʛʘʘʥʘʘʩ ʭʘʨʘʭʘʜ ʦʜʦʦ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʙʦʜʠʪ 

ʘʯʘʘʣʣʳʛ ʪʦʩʛʦʥʳ ʭʵʨʵʛʮʵʵʥʜ 1 ɻʢʘʣ/ʮ ïʘʘʨ ʪʦʦʮʩʦʥ ʙᴇʛᴇᴇʜ ʠʨʵʵʜװʡʜ ᴇʩᴇʥ 

ʥʵʤʵʛʜʵʭ ʘʯʘʘʣʘʣ ʥʴ 1,299 ɻʢʘʣ/ʮ ʙʘʡʭʘʘʨ ʭᴇʛʞʣʠʡʥ ʝʨᴇʥʭʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ 

ʪʫʩʛʘʞʵʵ. װתʥʵʵʩ װʟʵʭʵʜ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʣʳʥ ʠʭʵʥʭ ʭʫʚʴ ʥʴ 

ʪʦʩʛʦʥʳ ʦʨʦʥ ʩʫʫʮ ʙʦʣʦʥ ʪʫʩʛʘʡ ʛʘʟʨʫʫʜʘʜ ʭʘʤʨʘʛʜʘʞ ʙʘʡʥʘ. ʎʘʘʰʜʘʘ ʯ ʦʨʦʥ 

ʩʫʫʮʥʳ ʭʵʨʵʛʣʵʵ ᴇʩᴇʥ ʥʵʤʵʛʜʵʭ ʭʘʥʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ʆʨʦʥ ʩʫʫʮʥʳ 5 ʜʘʚʭʘʨ ʫʛʩʘʨʤʘʣ 59 ʦʨʮ ʙװʭʠʡ 16 ʙʘʡʰʠʥ, 2-ʨ ʩʫʨʛʫʫʣʴ, 14-

ʨ ʮʵʮʵʨʣʵʛ, ʟʘʩʘʛ ʜʘʨʛʳʥ ʪʘʤʛʳʥ ʛʘʟʨʳʥ ʙʘʡʨ, 17-ʨ ʮʵʮʵʨʣʵʛ, ʭʫʫʯʠʥ ʪʦʩʛʦʥʳ ʥʠʡʪ 

7 ʦʨʮ ʙװʭʠʡ 9, 10-ʨ ʙʘʡʨʫʫʜ ʭʘʤʨʘʛʜʘʞ ʙʘʡʥʘ.   

ᴆʥᴇᴇʛʠʡʥ ʭʵʨʵʛʣʵʵ ʥʴ ɼʊʇ-2 ʜʵʵʨ ʩʫʫʨʠʣʘʛʜʩʘʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʦʦʨ ʜʵʵʨ 

ʜʫʨʜʩʘʥ ʦʨʦʥ ʩʫʫʮʫʫʜ, ʪʫʩʛʘʡ ʛʘʟʨʫʫʜʳʥ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʳʛ ʭʘʣʘʘʞ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʭʵʨʵʛʣʵʵʛ ᴇʩʛᴇʭʠʡʥ ʪʫʣʜ ʭװʯʠʥ ʯʘʜʣʳʛ ʥʵʤʵʛʜװװʣʞ ʭʘʣʫʫʥ ʫʩ 

ʘʚʜʘʛʛװʡ ʦʨʦʥ ʩʫʫʮʫʫʜʘʜ ʰʠʥʵʵʨ ʭʘʣʫʫʥ ʫʩʥʳ ʰʫʛʘʤ, ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤʳʛ ʫʛʩʘʨʯ 

ᴇʛᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʳʛ װʨ ʘʰʠʛʪʘʡ ʭʵʨʵʛʣʵʭʵʜ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ 

ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤʳʛ ʩʵʨʛʵʵʞ ʭʵʨʵʛʣʵʵ ʙʘʛʘʩʩʘʥ װʝʜ ʟᴇʚ ʟʦʭʠʩʪʦʡ ʛʦʨʠʤʦʦʨ 

ʘʰʠʛʣʘʭ ʘʩʫʫʜʣʳʛ ʭᴇʛʞʣʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜᴇᴇ װʝ ʰʘʪʪʘʡʛʘʘʨ ʪʫʩʛʘʞ ᴇʛᴇʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʩʫʫʜʣʳʛ ʥʵʛ ʤᴇʨ ʰʠʡʜʩʵʥʵʵʨ ʩʪʘʥʮʳʥ ʥʵʤʵʣʪ 

ʫʩʥʳ ʘʯʘʘʣʣʳʛ ʙʫʫʨʫʫʣʘʭ ʙᴇʛᴇᴇʜ ʮʘʘʰʠʜ ʘʭʫʡʥ ʭʵʨʵʛʣʵʵʥʜ ʫʥʜʥʳ ʙʦʣʦʥ ʭʘʣʫʫʥ 
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ʫʩʥʳ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʫʩʳʛ ʟᴇʚ ʟʦʭʠʩʪʦʡ ʭʵʨʵʛʣʵʭ ʪʝʭʥʠʢʠʡʥ 

ʙʦʣʦʤʞ ʙװʨʜʵʭ ʙʦʣʥʦ.  

ʆʜʦʦʛʠʡʥ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʣʘʘʛʯ ʥʴ ʟʵʨʵʛʮʵʵ 

ʩʭʝʤʵʵʨ ʘʞʠʣʣʘʜʘʛ ʙᴇʛᴇᴇʜ ʘʚʪʦʤʘʪ ʪᴇʭᴇᴇʨᴇʤʞ ʩʫʫʨʠʣʫʫʣʘʥ ʘʰʠʛʣʘʞ ʙʘʡʥʘ. 

ɻʵʭʜʵʵ ɼʊʇ-ʜ ᴇʛʯ ʙʘʡʛʘʘ ʜʫʣʘʘʥ ʟᴇᴇʛʯʠʡʥ ʵʥʝʨʛʠʡʛ װʨ ʘʰʠʛ ʩʘʡʪʘʡ ʘʰʠʛʣʘʭ 

ʮʘʘʰʠʜ ʭʵʤʥʵʣʪʪʵʡ ʛʦʨʠʤʦʦʨ ʘʞʠʣʣʫʫʣʘʭ ʘʩʫʫʜʣʳʛ ʰʠʡʜʵʞ ʜʵʚʰʠʣʪʵʪ ʩʭʝʤʜ 

ʰʠʣʞװװʣʵʭ ʥʴ ʵʨʯʠʤ ʭװʯ ʭʵʤʥʵʭ ʥʵʛ ʥᴇʭʮᴇʣ ʙʦʣʥʦ. 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʳʛ ʭʘʣʘʘʞ ʭʵʨʵʛʣʵʭʵʜ ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤ ʤʘʰ ʯʫʭʘʣ 

 ʨʵʛʪʵʡ ʙᴇʛᴇᴇʜ 1,2,3,4,13,14,15,16 ʛʵʩʵʥ 8 ʙʘʡʨʘʥʜ ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤ ʘʞʠʣʣʘʞװװ

ʙʘʡʛʘʘ ʙʫʩʘʜ ʙʘʡʨʥʳ ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤʳʛ ʰʠʥʵʯʣʵʥ ʩʵʨʛʵʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤʘʘʨ ʥʠʡʪ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ 

ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪʳʥ 60-80%-ʠʡʛ ʮʘʛʪ ʵʨʛװװʣʞ ʙʘʡʭʘʘʨ ʥʦʨʤʯʣʦʛʜʩʦʥ ʙʘʡʜʘʛ ʙʘ 

ʟʫʨʘʛ ʪᴇʩʣʠʡʥ ʰʘʪʘʥʜ ʛʦʣ ʪᴇʣᴇʚ 70%-ʠʘʨ ʩʦʥʛʦʜʦʛ. 

ʍʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʣʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʫʩʛʘʚ.  

ʆʜʦʦ ʙʘʡʛʘʘ ʘʰʠʛʣʘʣʪʳʥ ʘʯʘʘʣʘʣ:  Qʭʭʫ-1-1,0 ɻʢʘʣ/ʮʘʛ 

ʀʨʵʵʜװʡʜ ʥʵʤʵʛʜʵʭ ʘʯʘʘʣʘʣ:   Qʭʭʫ-2-1,299 ɻʢʘʣ/ʮʘʛ  

ʎʘʘʰʠʜ Ɇ Qʭʭʫ ï 2,299 ɻʢʘʣ/ʮʘʛ 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪʳʛ Gʨ = Qʭʭʫ/(tʭʭʫ- tʭʫ) 103  

1,61*1000/55=29,27ʪ/ʮ ʙʫʶʫ ʦʡʨʦʣʮʦʦʛʦʦʨ 30 ʪʥ/ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪʪʘʡ 2-ʦʦʩ 

ʜʦʦʰʛװʡ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩ ʩʦʥʛʦʥ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩʳʥ ʥʘʧʦʨʳʛ ʭʘʣʫʫʥ ʫʩ ʭʵʨʵʛʣʵʭ  ʙʘʡʨʥʳ 

ʘʣʩʣʘʣ, ʰʫʛʘʤʳʥ ʵʩʵʨʛװװʮʵʣ ʟʵʨʛʠʡʛ ʭʘʨʛʘʣʟʘʥ ʛʠʜʨʘʚʣʠʢ ʪʦʦʮʦʦʛʦʦʨ 

ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʥʦ. 

 ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʦʣʙʦʣʪʳʥ ʟʘʨʯʤʳʥ ʩʭʝʤʠʡʛ ʭʘʚʩʨʘʣʪʘʜ 

ʣʩʵʥ ʙᴇʛᴇᴇʜ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ, ʭʘʣʘʘʣʪrװװʟװ ʥ ʘʯʘʘʣʣʳʥ ʭʘʨʴʮʘʘ 15%-ʠʘʩ 

ʜʵʵʰ ʛʘʨʯ ʙʘʡʛʘʘ ʪʫʣ ʭʦʸʨ ʰʘʪʥʳ ʭʦʣʠʤʦʛ ʩʭʝʤʵʵʨ ʘʞʠʣʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ 

 ʭ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʣʘʘʛʯʫʫʜװʝʜ ʙװ ʟʞɻ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʟʫʥʳ ʛʦʨʠʤʳʥװ

ʟʵʨʵʛʮʵʵ ʛʦʨʠʤʦʦʨ ʘʞʠʣʣʘʭ ʪʫʣ ʟʫʥʳ ʛʦʨʠʤʳʥ ʥʵʤʵʣʪ ʭʦʣʙʦʦʩʳʛ ʙװʨʵʥ 

ʟʘʨʮʫʫʣʘʣʪ ʥʵʚʪʨװװʣʵʭʵʵʨ ʪʦʦʮʦʞ ʜʠʘʤʝʪʨʠʡʥ ʩʦʥʛʦʣʪ ʭʠʡʭ ʥʴ ʟװʡʪʵʡ. 

5.4.2. ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʜʘʨʘʣʪʳʥ ʛʦʨʠʤ 

ʉʪʘʪʠʢ ʛʦʨʠʤ: ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʩʪʘʪʠʢ ʛʦʨʠʤ ʥʴ ʵʭ װװʩʚʵʨ ʜʵʵʨ 

ʩװʣʞʵʵʥʠʡ ʥʘʩʦʩ ʟʦʛʩʦʦʩʦʥ װʝʠʡʥ ʛʦʨʠʤ ʛʵʞ ʦʡʣʛʦʞ ʙʦʣʥʦ.  

ʕʥʵ ʛʦʨʠʤʳʥ װʝʜ ʩװʣʞʵʵʥʠʡ ʥʘʩʦʩʫʫʜ ʟʦʛʩʦʞ ʟᴇʚʭᴇʥ ʥʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩ 

ʩʠʩʪʝʤʠʡʛ ʫʩʘʘʨ ʭʘʥʛʘʞ ᴇʥʜᴇʨ ʮʵʛװװʜʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʠʡʛ 

ʭʦʦʩʣʦʭʛװʡ ʙʘʡʭ ʟʦʨʠʣʛʦʦʨ ʘʞʠʣʣʘʥʘ. ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʩװʣʞʵʵʥʠʡ ʩʪʘʪʠʢ ʛʦʨʠʤʳʥ 

ʤʘʢʩʠʤʘʣ ʜʘʨʘʣʪ ʥʴ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛʪ ʙʘʡʨʣʘʜʘʛ ʭʵʨʵʛʣʵʛʯʠʡʥ ᴇʥʜᴇʨ ʜʵʵʨ 5 ʤ-

ʠʡʥ ʥᴇᴇʮʪʵʡʛᴇᴇʨ ʜʘʨʘʣʪʳʛ ʙʘʨʠʥʘ. ɻʵʭʜʵʵ ʜʘʨʘʣʪʳʥ ʭʵʤʞʵʵʛ 60 ʤ ʫʩʘʥ ʙʘʛʘʥʳʥ 

ᴇʥʜʨᴇᴇʩ ʭʵʪʨװװʣʞ ʙʦʣʦʭʛװʡ.  

ʍʨɻʚʵʵ 60 ʤ-ʵʵʩ ʠʣװװ ʛʘʨʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʩװʣʞʵʵʛ ᴇᴇʨ ʭʵʩʵʛ ʙʦʣʛʦʥ ʭʫʚʘʘʞ 

ʩʪʘʪʠʢ ʛʦʨʠʤʳʥ ʘʩʫʫʜʣʳʛ ʰʠʡʜʵʭ ʙʦʣʦʤʞʪʦʡ. ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭʫʚʴʜ ʵʭ װװʩʚʵʨ (ʜʫʣʘʘʥʳ ʩʪʘʥʮ) 902,8 ʤ ᴇʥʜᴇʨʞʠʣʪʪʵʡ 
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ʙʘʡʭʘʜ ʪʦʩʛʦʥʳ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪᴇʚ ɼʊʇ-2 917,8 ʤ, ʭʘʤʛʠʡʥ ᴇʥʜᴇʨʪ ʙʘʡʨʣʘʩʘʥ 

ʭʵʨʵʛʣʵʛʯ ʪʫʭʘʡʣʙʘʣ 2-26-ʨ ʙʘʡʨ 935,3 ʤ ʙʘʨʫʫʥ ʩʘʣʘʘʥʳ ʪᴇʛʩʛᴇʣʠʡʥ ʕʄʊ 915,6 

ʟװװʥ ʩʘʣʘʘʥʳ ʪᴇʛʩʛᴇʣ ʦʨʯʤʳʥ ʭʵʨʵʛʣʵʛʯ ʙʦʣʦʭ ʭʘʣʫʫʥ ʫʩ 917,5 ʤ-ʠʡʥ 

ᴇʥʜᴇʨʞʠʣʪʪʵʡ ʙʘʡʥʘ.  

ʕʭ װװʩʚʵʨ ʙʘ ʪʦʩʛʦʥʳ ʭʘʤʛʠʡʥ ᴇʥʜᴇʨ ʮʵʛʠʡʥ ʭʵʨʵʛʣʵʛʯʪʵʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 33 

ʤ-ʠʡʥ ʟᴇʨװװʪʵʡ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʫʛ ʙʘʡʨʥʳ ᴇʥʜᴇʨ, ʭʠʡ װװʩʛʵʭʛװʡ ʙʘʡʭ ᴇʥʜʨʠʡʛ ʥʵʤʞ 

ʦʨʫʫʣʘʭʘʜ 4,5 ʘʪʘ ʜʘʨʘʣʪʘʘʨ ʩʪʘʪʠʢ ʛʦʨʠʤʳʛ ʪʦʭʠʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. 

ʉװʣʞʵʵʥʠʡ ʜʠʥʘʤʠʢ ʛʦʨʠʤ: ʕʭ װװʩʚʵʨ ʜʵʵʨʭ ʩװʣʞʵʵʥʠʡ ʥʘʩʦʩʥʳ ʩʦʥʛʦʣʪʳʛ 

ʩʠʩʪʝʤʠʡʥ ʛʠʜʨʘʚʣʠʢ ʛʦʨʠʤʳʥ ʪʦʦʮʦʦ ʭʠʡʩʥʠʡ ʜʘʨʘʘ ʭʠʡʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʥʦ.  

ʉʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʭʮᴇʣ: ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʪᴇʚʣᴇʨʩᴇʥ ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʘʞʠʣʣʘʛʘʘ ʥʴ ʰʫʫʜ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤʵʵʨ 

ʘʞʠʣʣʘʜʘʛ. 

 ʊʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣʜ ʪʫʩ ʪʦʩʛʦʥʳ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ 

ʩʠʩʪʝʤʠʡʛ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʜ ʰʠʣʞװװʣʵʭʠʡʥ ʪʫʣʜ ʭʦʸʨ װʥʜʩʵʥ ʜʫʣʘʘʥʳ ʪᴇʚ 

ʧʫʥʢʪʵʨɻ ʜʘʤʞʠʥ ʭʘʥʛʘʛʜʘʞ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ ʙʦʣʥʦ. װתʥʜ: ɼʊʇ-1 ʫʫʨʭʘʡ, 

ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʭ, ɼʊʇ-2  ʰʠʥʵ, ʭʫʫʯʠʥ ʪʦʩʛʦʥʳ 

ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥʘʘʨ ʭʘʥʛʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ.  

 ʡ ʟʘʚʩʨʳʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʰʫʫʜװʣʵʭ ʙʦʣʦʤʞʛװװʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʜ ʰʠʣʞת

ʩʭʝʤʵʵʨ ʭʦʣʙʦʞ ʜʫʣʘʘʥ ʟᴇᴇʛʯʠʡʥ ʟʘʨʮʫʫʣʘʣʪʳʛ ʭʷʥʘʞ ʪʦʭʠʨʫʫʣʘʭ ʪʝʭʥʠʢʠʡʥ 

ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʩʘʥ ʙʘʡʭ ʸʩʪʦʡ. ʐʫʫʜ ʩʭʝʤʵʵʨ ʭʦʣʙʦʛʜʩʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ 

ʞʘʛʩʘʘʣʪʳʛ ʭʘʚʩʨʘʣʪʘʜ װʟװװʣʵʚ. ʐʘʨʳʥ ʛʦʣ ʪʦʩʛʦʥʳ ʪᴇʚʣᴇʨʩᴇʥ ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʛ ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʭʵʣʭʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯʠʜ ʛʵʞ 

ʘʥʛʠʣʞ ʙʦʣʦʭʦʦʨ ʙʘʡʥʘ. 

5.4.3. ʅʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩ ʩʦʥʛʦʣʪ 

ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ 1-ʨ ʭʵʣʭʵʵʥʠʡ ʥʘʩʦʩ: ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ 

ʩʠʩʪʝʤʠʡʥ ʘʥʭʜʘʛʯ ʭʵʣʭʵʵ ʥʴ ɼʊʇ-1;2 ʭװʨʪʵʣʭ ʪᴇʚ ʰʫʛʘʤ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʠʡʥ 

ʭʘʣʘʘʣʪ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʙʦʡʣʝʨʳʥ 1-ʨ ʭʵʣʭʵʵ, ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʙʦʣʦʥ 

ʥʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩʫʫʜ ʭʘʤʨʘʛʜʘʭ ʙʦʣʥʦ.  

1-ʨ ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ ʥʴ 130/70ºʉ ʙᴇʛᴇᴇʜ  

 

1-ʨ ʭʵʣʭʵʵʥʠʡ ʥʠʡʪ ʩʠʩʪʝʤʠʡʥ ʵʟʣʵʭװװʥ ʙʦʣʞ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʦʜʦʦ ʘʰʠʛʣʘʞ 

ʙʘʡʛʘʘ ʥʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩʳʛ ʰʫʫʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. 

 

ɼʊʇ-1 ʠʡʥ ʥʘʩʦʩ: ɼʊʇ-1 ʠʡʥ 2-ʨ ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ 141,8 ʪʥ/ʮ ʫʩ ʵʨʛʵʞ 

ʭʘʤʛʠʡʥ ʠʭ ʜʘʨʘʣʪʳʥ ʘʣʜʘʛʜʘʣʪʘʡ ʭʵʩʵʛʪ 17,5 ʤ ʜʘʨʘʣʪ ʫʥʘʞ ʙʘʡʥʘ. ʋʫʨʭʘʡʥ 

ʮʘʡʥʳ ʛʘʟʨʳʥ ʭʵʩʛʠʡʥ ʜʫʣʘʘʥʳ ʰʫʛʘʤʳʛ ʌ50 ʤʤ ʙʘʡʛʘʘʛ ᴇʨʛᴇʪʛᴇʥ ʪʦʤʩʛʦʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ɼʊʇ 1-ʠʡʥ 2-ʨ ʭʵʣʭʵʵʥʠʡ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʘʩʦʩʥʳ ʛʠʜʨʘʚʣʠʢ ʰʘʘʨʜʣʘʛʘ: 

G-141.8ʪʥ/ʮ ʫʩ ʙʦʜʠʪʦʦʨ ʵʨʛʵʥʵ. ʉװʣʞʵʵʥʠʡ ʫʩʳʛ 150 ʪʥ/ʮ-ʘʘʨ ʪʦʦʮʦʞ ʘʚʘʭ 
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ʰʘʘʨʜʣʘʛʘʪʘʡ. ʉװʣʞʵʵʥʠʡ ʥʦʩʦʩʥʳ ʪװʨʵʣʪʠʡʛ ʩʦʥʛʦʭʜʦʦ ʩװʣʞʵʵʥʠʡ ʘʣʜʘʛʜʘʣ 

18ʤ-ʵʵʨ ʘʚʯ ʘʞʠʣʣʘʭ ʥʘʧʦʨʳʛ 15-20ʤ-ʵʵʨ ʩʦʥʛʦʭ ʙʦʣʦʤʞʪʦʡ. ʆʡʨʦʣʮʦʦʛʦʦʨ 

ʪʦʦʮʦʭʦʜ ʥʠʡʣʙʵʨ ʪװʨʵʣʪ ʥʴ 40 ʤ ʫʩʘʥ ʙʘʛʘʥʳʥ ᴇʥʜʨᴇᴇʨ ʘʚʘʭ. 

 

ʉʦʥʛʦʣʪ -1  

ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʥ ʪʘʡʣʙʘʨ ʭʫʫʜʘʩ  

ʉʦʥʛʦʣʪ ʭʠʡʭ ʦʙʲʝʢʪ: ɼʫʣʘʘʥʳ ʪЊʚ ʧʫʥʢʪ (ɼʊʇ-1) - 1 

ʉʦʥʛʦʛʜʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʵʨ: ʉϾʣʞʵʵʥʠʡ ʫʩʥʳ 1-ʨ ʭʵʣʭʵʵʥʠʡ  ʥʘʩʦʩ 

ʉʦʥʛʦʣʪʳʥ ʧʘʨʘʤʝʪʨװװʜ:  

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʩʦʥʛʦʭ:    385 ʪʥ/ʮʘʛ 

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʩװʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯ ʜʵʵʨ  

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ:     18 ʤ 

 

ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʥ 1-ʨ ʭʵʣʭʵʵʥʜ ʫʥʘʭ  

ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʠʭ ʫʪʛʘ:    10 ʤ 

 

ɸʞʣʳʥ ʜʘʨʘʣʪʳʥ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟᴇʨ20   :װװʤ 

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    130/70Ǔʉ   

ʍʦʸʨʜʦʛʯ  ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    105/65Ǔʉ   

ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ ʭʫʚʴʩʘʭ ʟʘʨʮʫʫʣʘʣʪʳʥ ʥʘʩʦʩ ʩʦʥʛʦʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

 

ʉʦʥʛʦʣʪ -2  

ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʥ ʪʘʡʣʙʘʨ ʭʫʫʜʘʩ  

ʉʦʥʛʦʣʪ ʭʠʡʭ ʦʙʲʝʢʪ: ɼʫʣʘʘʥʳ ʪЊʚ ʧʫʥʢʪ (ɼʊʇ-1) - 1 

ʉʦʥʛʦʛʜʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʵʨ: ʉϾʣʞʵʵʥʠʡ ʫʩʥʳ 2-ʨ ʭʵʣʭʵʵʥʠʡ  ʥʘʩʦʩ 

ʉʦʥʛʦʣʪʳʥ ʧʘʨʘʤʝʪʨװװʜ:  

ʍʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʩʦʥʛʦʭ:    160 ʪʥ/ʮʘʛ 

ʊװʛʵʵʣʪʠʡʥ ʩװʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯ ʜʵʵʨ ʫʥʘʭ  

ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ:      17 ʤ 

 

ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʥ 2-ʨ ʭʵʣʭʵʵʥʜ ʫʥʘʭ  

ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʠʭ ʫʪʛʘ:    10 ʤ 

 

ɸʞʣʳʥ ʜʘʨʘʣʪʳʥ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟᴇʨ20   :װװ ʤ 

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    130/70Ǔʉ  

ʍʦʸʨʜʦʛʯ  ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    105/65Ǔʉ   

ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ ʭʫʚʴʩʘʭ ʟʘʨʮʫʫʣʘʣʪʳʥ ʥʘʩʦʩʳʛ 2-ʨ 

ʭʵʣʭʵʵʥʜ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
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ʉʦʥʛʦʣʪ -3 

ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʥ ʪʘʡʣʙʘʨ ʭʫʫʜʘʩ  

ʉʦʥʛʦʣʪ ʭʠʡʭ ʦʙʲʝʢʪ: ɼʫʣʘʘʥʳ ʪЊʚ ʧʫʥʢʪ (ɼʊʇ-1) - 1 

ʉʦʥʛʦʛʜʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʵʨ: ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ  

ʉʦʥʛʦʣʪʳʥ ʧʘʨʘʤʝʪʨװװʜ:  

ɸʥʭʜʘʛʯ  ʭʵʣʭʵʵʥʠʡ ʜʫʣʘʘʥ ʟᴇᴇʛʯʠʡʥ ʩʦʥʛʦʭ ʟʘʨʮʫʫʣʘʣʪ:  67 ʪʥ/ʮʘʛ 

ʍʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʩʦʥʛʦʭ:     160 ʪʥ/ʮʘʛ 

ʊװʛʵʵʣʪʠʡʥ ʩװʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯ ʜʵʵʨ  

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ:     17 ʤ 

 

ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʥ 2-ʨ ʭʵʣʭʵʵʥʜ ʙʦʡʣʝʨ ʜʵʵʨ  

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʠʭ ʫʪʛʘ:   10 ʤ 

 

ɸʞʣʳʥ ʜʘʨʘʣʪʳʥ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟᴇʨ20   :װװ ʤ 

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    130/70Ǔʉ   

ʍʦʸʨʜʦʛʯ  ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    105/65Ǔʉ   

ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ ʭʫʚʴʩʘʭ ʟʘʨʮʫʫʣʘʣʪʳʥ ʥʘʩʦʩʳʛ 2-ʨ 

ʭʵʣʭʵʵʥʜ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

 

ʉʦʥʛʦʣʪ -4  

ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʥ ʪʘʡʣʙʘʨ ʭʫʫʜʘʩ  

ʉʦʥʛʦʣʪ ʭʠʡʭ ʦʙʲʝʢʪ: ɼʫʣʘʘʥʳ ʪЊʚ ʧʫʥʢʪ (ɼʊʇ-1) - 1 

ʉʦʥʛʦʛʜʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʵʨ: ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ 

ʉʦʥʛʦʣʪʳʥ ʧʘʨʘʤʝʪʨװװʜ: 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʘʯʘʘʣʘʣ:     0,03 ɻʢʘʣ/ʮ  

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʪ  

ʦʨʦʥ ʭװʡʪʵʥ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ:      5Ǔʉ 

 

ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʘʘʩ 

 ʛʘʨʘʭ  ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ:       55-60Ǔʉ 

 

ɿʫʥʳ ʛʦʨʠʤʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:     80/50Ǔʉ 

 

ü ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʣʘʘʛʯʠʡʥ ʘʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʦʨʦʭ ʪʘʣʜ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʘʚʪʦʤʘʪ ʩʫʫʨʠʣʫʫʣʞ ᴇʛᴇʭ. 

ü ɿʫʥʳ ʛʦʨʠʤʳʥ װʝʜ ʘʞʠʣʣʘʭ ʭʦʣʙʦʦʩʳʛ ʭʠʡʞ ʟʵʨʵʛʮʵʵ ʩʭʝʤʵʵʨ ʘʞʠʣʣʘʭ 

ʙʦʣʦʤʞʠʡʛ ʭʘʥʛʘʞ ᴇʛᴇʭ. 

ü ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤʳʛ ʥʘʩʦʩʥʳ ʭʘʤʪʘʘʨ ʪʦʦʮʦʞ 

ʩʦʥʛʦʭ. 

ʍʘʣʫʫʥ ʫʩʥʳ  ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʥ ʘʥʭʜʘʛʯ ʭʵʣʭʵʵʥʜ  

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʠʭ ʫʪʛʘ:   10 ʤ 

 

ɸʞʣʳʥ ʜʘʨʘʣʪʳʥ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟᴇʨ20   :װװ ʤ 
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ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ 

ʭʘʣʘʘʛʯʠʡʛ ʩʦʥʛʦʭ. 

 

ʉʦʥʛʦʣʪ -5 

ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʥ ʪʘʡʣʙʘʨ ʭʫʫʜʘʩ  

ʉʦʥʛʦʣʪ ʭʠʡʭ ʦʙʲʝʢʪ: ɼʫʣʘʘʥʳ ʪЊʚ ʧʫʥʢʪ (ɼʊʇ-2) - 2 

ʉʦʥʛʦʛʜʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʵʨ: ʉϾʣʞʵʵʥʠʡ ʫʩʥʳ 2-ʨ ʭʵʣʭʵʵʥʠʡ  ʥʘʩʦʩ 

ʉʦʥʛʦʣʪʳʥ ʧʘʨʘʤʝʪʨװװʜ:  

ʍʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʩʦʥʛʦʭ:    375 ʪʥ/ʮʘʛ 

ʊװʛʵʵʣʪʠʡʥ ʩװʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯ ʜʵʵʨ  

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ:     17 ʤ 

 

ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʥ 2-ʨ ʭʵʣʭʵʵʥʜ 

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʠʭ ʫʪʛʘ:   10 ʤ 

 

ɸʞʣʳʥ ʜʘʨʘʣʪʳʥ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟᴇʨ20   :װװ ʤ 

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    130/70Ǔʉ   

ʍʦʸʨʜʦʛʯ  ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:    105/65Ǔʉ   

ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ ʭʫʚʴʩʘʭ ʟʘʨʮʫʫʣʘʣʪʳʥ ʥʘʩʦʩ ʩʦʥʛʦʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

 

ʉʦʥʛʦʣʪ -6 

ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ װʥʜʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʣʪʳʥ ʪʘʡʣʙʘʨ ʭʫʫʜʘʩ  

ʉʦʥʛʦʣʪ ʭʠʡʭ ʦʙʲʝʢʪ: ɼʫʣʘʘʥʳ ʪЊʚ ʧʫʥʢʪ (ɼʊʇ-2) - 2 

ʉʦʥʛʦʛʜʦʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʥʵʨ: ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ 

ʉʦʥʛʦʣʪʳʥ ʧʘʨʘʤʝʪʨװװʜ:  

ɸʥʭʜʘʛʯ  ʭʵʣʭʵʵʥʠʡ ʜʫʣʘʘʥ ʟᴇᴇʛʯʠʡʥ ʩʦʥʛʦʭ ʟʘʨʮʫʫʣʘʣʪ:   67 ʪʥ/ʮʘʛ 

ʍʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʩʦʥʛʦʭ:     375 ʪʥ/ʮʘʛ 

ʊװʛʵʵʣʪʠʡʥ ʩװʣʞʵʵʥʠʡ ʭʵʨʵʛʣʵʛʯ ʜʵʵʨ  

ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ:      17 ʤ 

 

ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʙʦʡʣʝʨʳʥ 2-ʨ ʭʵʣʭʵʵʥʜ ʙʦʡʣʝʨ  

ʜʵʵʨ ʫʥʘʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʠʭ ʫʪʛʘ:    10 ʤ 

 

ɸʞʣʳʥ ʜʘʨʘʣʪʳʥ ʙʦʣʦʤʞʠʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʟᴇʨ20    :װװ ʤ 

ɸʥʭʜʘʛʯ ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:     130/70Ǔʉ   

ʍʦʸʨʜʦʛʯ  ʭʵʣʭʵʵʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ:     105/65Ǔʉ   

ɼʵʵʨʭ װʟװװʣʵʣʪװװʜʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ ʭʫʚʴʩʘʭ ʟʘʨʮʫʫʣʘʣʪʳʥ ʥʘʩʦʩʳʛ 2-ʨ 

ʭʵʣʭʵʵʥʜ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ 
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5.5. ɼʋʃɸɸʅʓ ɼʕɼ ʉʊɸʅʎʓʅ ʊɽʍʅʀʂʀʁʅ ʊʆɼʆʈʍʆʁʃʆʄɾ, 

ʊʆʅʆɻʃʆʃʓʅ ʉʆʅɻʆʃʊ 

5.5.1. ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ ʪʦʥʦʛʣʦʣʳʥ ʙװʨʜʵʣ ʭʵʩʵʛ 

5.5.1.1. ɼʘʨʘʣʪ ʙʘʨʠʭ ʩʠʩʪʝʤ 

ɼʘʨʘʣʪ ʙʘʨʠʭ ʩʠʩʪʝʤ (ɼɹʉ) ʥʴ ʩװʣʞʵʵʥʠʡ 

ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨʥr ʪʵʣʵʣʪʵʵʩ װװʩʵʭ ʜʘʨʘʣʪʳʥ 

ᴇᴇʨʯʣᴇʣʪʠʡʛ ʪʦʛʪʤʦʣ ʙʘʨʠʭ װʥʜʩʵʥ װװʨʵʛʪʵʡ. 

ʄᴇʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʜʘʨʘʣʪʳʛ 

ʜʫʨʳʥ ʭʵʤʞʵʵʥʜ ʙʘʨʠʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʩʥʦʦʨ 

ʭʘʣʘʘʣʪ ʩʘʡʞʠʨʯ, ʩʠʩʪʝʤʜ ʭʠʡ ʭʫʨʘʭ, ᴇʥʜᴇʨ 

ʮʵʛװװʜʠʡʥ ʭʦʦʩʨʦʣʪʦʦʩ ʭʘʤʛʘʘʣʘʭ, ʰʫʛʘʤ 

ʭʦʦʣʦʡʥ ʟʵʚʨʵʣʪʠʡʛ ʙʘʛʘʩʛʘʭ ʟʵʨʵʛ ʦʣʦʥ ʪʘʣʳʥ 

ʘʰʠʛ ʪʫʩʪʘʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʶʤ.  

 ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʭװʨʵʵ 

ʥʵʤʵʛʜʵʭ ʪʫʩʘʤ ɼɹʉ-ʳʥ ʪʵʣʵʣʪʠʡʥ ʩʘʚʥʳ ʦʚʦʨ 

ʭʵʤʞʵʵʛ ʪʦʤʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. 

ʊʵʣʵʣʪʠʡʥ ʩʘʚ ʭʵʪʵʨʭʠʡ ʪʦʤ ʙʘʡʭ ʥʴ ʙʘʡʨ ʦʨʯʥʳ 

ʭʫʚʴʜ ʪʦʭʠʨʦʤʞʛװʡʛʵʵʩ ʛʘʜʥʘ ʪʦʭʠʨʫʫʣʛʳʥ 

ʭʦʞʠʤʜʦʣ װװʩʵʭ ʩᴇʨᴇʛ ʪʘʣʪʘʡ ʙʘʡʜʘʛ.  

  ɹʘʢʥʳ ʵʟʣʵʭװװʥʠʡʛ ʪʫʭʘʡʥ ʭʵʩʵʛʪ ʭʦʣʙʦʛʜʩʦʥ ʘʯʘʘʣʘʣ, ʩʠʩʪʝʤʠʡʥ 

ʘʞʠʣʣʘʛʘʘʥʳ ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʵʮʩʠʡʥ ʜʘʨʘʣʪ, ʩʠʩʪʝʤʠʡʥ ʫʩʥʳ ɻʟʣʵʭװװʥ, 

ʪʝʤʧʝʨʘʪʫʨʘʘʩ ʭʘʤʘʘʨʯ ᴇᴇʨʯʣᴇʛʜᴇʭ ʫʩʥʳ ʪʵʣʵʣʪ ʟʵʨʛʠʡʛ ʭʘʨʛʘʣʟʘʥ ʪʦʦʮʦʞ 

ʪʦʜʦʨʭʦʡʣʥʦ.  

ʉװװʣʠʡʥ װʝʜ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʷʥʟ ʙװʨʠʡʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʩʠʩʪʝʤװװʜʵʜ 

ʟʘʜʛʘʡ, ʙʠʪװװ ʭʠʡʮʪʵʡ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʪʵʣʵʣʪʠʡʥ ʩʘʚʥʫʫʜʳʛ ᴇʨʛᴇʥᴇᴇʨ ʘʰʠʛʣʘʭ 

ʙʦʣʩʦʥ. ʊᴇʚʣᴇʨʩᴇʥ ʙʦʣʦʥ ʙʠʝ ʜʘʘʩʘʥ ʘʣʴ ʯ ʩʠʩʪʝʤʜ ʟʘʜʛʘʡ ʩʘʚ ʭʵʨʵʛʣʵʭ ʥʴ 

ʪʫʭʘʡʥ ʙʘʡʨʘʥʜ ʫʩʥʳ ʫʫʨʰʠʣʪ ʷʚʘʛʜʘʭ, ʵʨװװʣ ʘʭʫʡʥ ʦʨʯʥʳ ʰʘʘʨʜʣʘʛʘ ʟᴇʨʯʠʛʜᴇʭ 

ʟʵʨʵʛ ʦʣʦʥ ʩᴇʨᴇʛ ʪʘʣʫʫʜʪʘʡ ʙʘʡʜʘʛ ʪʫʣ ʭʵʨʵʛʣʵʛʯʠʜ ʪʘʪʛʘʣʟʘʭ ʙʦʣʩʦʥ ʙʘʡʥʘ.  

ʀʡʤʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʛʜʵʞ ʙʫʡ ʨʝʟʠʥ ᴇʨʮ ʙװʭʠʡ ʙʠʪװװ ʩʘʚʥʳ ʘʞʠʣʣʘʛʘʘʥʳ 

ʪʘʣʘʘʨ ʪʦʚʯ ʪʘʥʠʣʮʫʫʣʲʷ. 

ʊʵʣʵʣʪʠʡʥ ᴇʨʮʪʵʡ ʙʠʪװװ ʩʘʚ: ɸʣʙʘʜʤʘʣ ʵʨʛʵʣʪʠʡʥ (ʥʘʩʦʩʪʦʡ) ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞʠʡʥ ʙʘʛʘ ʯʘʜʣʳʥ ʩʠʩʪʝʤʠʡʥ ʭʫʚʴʜ ʫʩʥʳ ʜʘʨʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʛ ʙʠʪװװ ʩʘʚ 

ʘʰʠʛʣʘʥ ʪʦʭʠʨʫʫʣʘʭ ʥʴ ʠʣװ װװʨ ʜװʥʪʵʡ ʙʘʡʜʘʛ. ʊʵʣʵʣʪʠʡʥ ʙʠʪװװ ʩʘʚʳʛ ʙʘʨʠʣʛʳʥ 

ʭʘʤʛʠʡʥ ʜʦʦʜ ʜʘʚʭʘʨʪ ʩʫʫʨʠʣʫʫʣʜʘʛ ʥʴ ʥʵʵʣʪʪʵʡ ʩʘʚʥʘʘʩ ʷʣʛʘʘʪʘʡ ʤᴇʥ ʛʘʜʥʘʘʩ 

ʘʛʘʘʨ ʦʨʦʭ ʙʦʣʦʤʞʛװʡ ʟʵʨʵʛ ʜʘʚʫʫ ʪʘʣʪʘʡ. 
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ɿʫʨʘʛ V.9. ʊʵʣʵʣʪʠʡʥ ʙʠʪϾϾ ʩʘʚ ʙʘ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ 

ʘ-ʫʩ ʜʘʨʘʣʪʛϾʡ ʙʘʡʭ Ͼʝ; ʙ-ʫʩʥʳ ʜʘʨʘʣʪ ʥʵʤʵʛʜʵʭ Ͼʝ; ʚ- ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ 

1-ʪʵʣʵʣʪʠʡʥ ʩʘʚ; 2-ʵʭ ϾϾʩʛϾϾʨ; 3-ʥʘʩʦʩ; 4-ʶϾʣʵʭ ʭʦʦʣʦʡ 

 

ʉʘʚʥʳ ʵʟʣʵʭװװʥʠʡʛ ʫʷʥ ʨʝʟʠʥ ʙʫʶʫ ᴇʨʮᴇᴇʨ ʭʦʸʨ ʭʵʩʵʛ ʙʦʣʛʦʥ ʭʫʚʘʘʞ ʜʦʦʜ 

ʭʵʩʛʠʡʛ ʫʩʘʥ ʩʠʩʪʝʤʪʵʡ ʭʦʣʙʦʥʦ. ʉʠʩʪʝʤʠʡʥ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʭʵʜ 

ʵʟʣʵʭװװʥ ʠʭʩʵʞ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ ʫʩ ʩʘʚ ʨʫʫ ʦʨʥʦ. 

ʊʵʣʵʣʪʠʡʥ ʙʠʪװװ ʩʘʚ ʟᴇʚʭᴇʥ ʜʘʨʘʣʪʳʛ ʪʵʥʮװװʣʞ ʙʘʨʠʭ װװʨʵʛ ʛװʡʮʵʪʛʵʥʵ. 

ʉʠʩʪʝʤʜ ʘʛʫʫʣʘʛʜʘʭ ʭʠʡʛ ʙʘʨʠʣʛʳʥ ʭʘʤʛʠʡʥ ʜʵʵʜ ʜʘʚʭʨʳʥ ʭʘʣʘʘʭ ʭʵʨʵʛʩʣװװʜʵʜ 

ʫʛʩʨʘʛʜʩʘʥ ʭʘʘʣʪʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʟʘʡʣʫʫʣʥʘ. ʊʫʩʛʘʘʨʣʘʛʯ ᴇʨʮʠʡʛ ʫʷʥ 

ʯʘʥʘʨʪʘʡ ʨʝʟʠʥʵʵʨ ʭʠʡʜʵʛ. ʉʠʩʪʝʤʠʡʥ ʫʩʥʳ ʜʘʨʘʣʪʳʛ ʷʤʘʨ ʫʪʛʘʜ ʙʘʨʠʭʳʛ ʩʘʚʥʳ 

ʭʠʡʥ ʭʵʩʛʠʡʥ ʜʘʨʘʣʪʘʘʨ ʪʦʭʠʨʫʫʣʘʭ ʙʘ ʙʠʪװװ ʩʘʚ ʭʵʨʵʛʣʵʭ ʪʦʭʠʦʣʜʦʣʜ ʥʵʤʵʣʪ 

ʫʩʥʳ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʪʫʩʘʜ ʥʴ ʩʫʫʨʠʣʫʫʣʥʘ. ʊʵʣʵʣʪʠʡʥ ʙʠʪװװ ʩʘʚʳʛ ʙʘʛʘ ʯʘʜʣʳʥ 

ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʜ ʘʰʠʛʣʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ. 

ʅʘʩʦʩʦʦʨ ʜʘʨʘʣʪ ʪʵʥʮװװʣʵʭ ʪʵʣʵʣʪʠʡʥ ʩʘʚʪʘʡ ʩʠʩʪʝʤ: ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ 

ʩʠʩʪʝʤʠʡʥ ʭʘʤʨʘʭ ʭװʨʵʵ ʥʵʤʵʛʜʵʭ ʪʫʩʘʤ ʜʘʨʘʣʪ ʪʦʭʠʨʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ 

ʪʵʣʵʣʪʠʡʥ ʩʘʚʥʳ ʦʚʦʨ ʭʵʤʞʵʵʛ ʪʦʤʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʜʦʛ.  

ʋʛ ʙʵʨʭʰʵʵʣʠʡʛ ʘʨʠʣʛʘʭ, ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʛʦʨʠʤʳʛ ʥʘʨʠʡʥ ʯʘʥʜ 

ʪʦʭʠʨʫʫʣʘʭʳʥ ʪʫʣʜ ʜʫʣʘʘʥʳ ʜʵʜ ʩʪʘʥʮʳʥ ʭʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʜ ʜʘʨʘʣʪ ʪʵʥʮװװʣʵʭ 

ʪʵʣʵʣʪʠʡʥ ʩʘʚʪʘʡ ʥʘʩʦʩʳʥ ʩʠʩʪʝʤ ʘʰʠʛʣʘʥʘ.  

ʊʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʭ ʙʫʶʫ ʙʫʩʘʜ ʰʘʣʪʛʘʘʥʘʘʨ ʩʠʩʪʝʤʠʡʥ ʫʩʥʳ ʜʘʨʘʣʪ 

ʥʵʤʵʛʜʵʭʵʜ ʩװʣʞʵʵʥʠʡ ʫʩ ʪʵʣʵʣʪʠʡʥ ʩʘʚʥʳ ʨʝʟʠʥ ʫʫʪ ʨʫʫ ʦʨʥʦ. ʉʠʩʪʝʤʠʡʥ ʫʩ 

ʭᴇʨᴇʭ ʙʫʶʫ ʛʦʦʞʩʦʥʦʦʩ ʙʦʣʞ ʜʘʨʘʣʪ ʥʴ ʙʫʫʨʘʭ װʝʜ ʩʫʫʨʠʣʘʛʜʩʘʥ ʥʘʩʦʩʫʫʜʳʥ ʘʣʴ 

ʥʵʛ ʥʴ ʘʚʪʦʤʘʪʘʘʨ ʟʘʣʛʘʛʜʘʞ ʪʵʣʵʣʪʠʡʥ ʨʝʟʠʥ ʫʫʪʘʥʜ ʘʛʫʫʣʘʛʜʘʭ ʫʩʳʛ ʩװʣʞʵʵ ʨװװ 

ʜʘʨʘʣʪ ʭʵʚʠʡʥ ʙʦʣʪʦʣ ʰʘʭʘʘʜ ʤᴇʥ ʘʚʪʦʤʘʪʘʘʨ ʟʦʛʩʦʥʦ. ʊʵʣʵʣʪʠʡʥ ʵʥʵʭװװ 

ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʛʘʘʥʳ ʩʭʝʤʠʡʛ 5.10-ʨ ʟʫʨʘʛʪ װʟװװʣʵʚ. 
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ɿʫʨʘʛ V.10. ɼʘʨʘʣʪ ʪʵʥʮϾϾʣʵʭ ʪʵʣʵʣʪʠʡʥ ʩʘʚʪʘʡ ʥʘʩʦʩʳʥ ʩʠʩʪʝʤ 

1-ʪʵʣʵʣʪʠʡʥ ʩʘʚ; 2-ʥʘʩʦʩ; 3-ʮʘʭʠʣʛʘʘʥ ʭʘʘʣʪ; 4-ʥʵʤʵʣʪ ʫʩʥʳ ʭʘʘʣʪ; 5-ʘʛʘʘʨ ʛʘʨʛʘʭ ʭʘʘʣʪ; 

6-ʘʚʪʦʤʘʪ ʶϾʣʵʭ ʭʘʘʣʪ 

ʕʥʵ ʙʘʡʜʣʘʘʨ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪʳʛ ʪʦʭʠʨʫʫʣʥʘ. ʊʵʣʵʣʪʠʡʥ ʩʘʚʥʳ 

ʭʠʡʥ ʭʵʩʛʠʡʥ ʜʘʨʘʣʪʳʛ ʩʠʩʪʝʤʠʡʥ ʛʠʜʨʘʚʣʠʢ ʛʦʨʠʤʪʦʡ ʫʷʣʜʫʫʣʘʥ ʩʦʥʛʦʞ ʘʛʘʘʨ 

ʰʘʭʘʭ ʭʵʨʵʛʩʣʠʡʥ (ʢʦʤʧʨʝʩʩʦʨ) ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʠʡ ʙʦʣʛʦʥʦ. 

ɼʘʨʘʣʪ ʪʵʥʮװװʣʵʭ ʵʥʵʭװװ ʩʠʩʪʝʤ ʥʴ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪʳʛ ʭʵʚʠʡʥ 

ʭʵʤʞʵʵʥʜ ʪʦʭʠʨʫʫʣʘʭʘʘʩ ʛʘʜʥʘ ʩװʣʞʵʵʛ ʭʦʦʩʨʦʭ, ʪʵʣʵʣʪʠʡʥ ʩʘʚʳʛ ʫʩʘʘʨ 

ʜװװʨʵʭʵʵʩ ʭʘʤʛʘʘʣʘʭ װװʨʛʠʡʛ ʜʘʚʭʘʨ ʛװʡʮʵʪʛʵʜʵʛ. 

ʊʵʣʵʣʪʠʡʥ ʩʘʚʥʳ ʜʦʦʜ ʭʵʩʵʛʪ ʫʩʥʳ ʪװʚʰʠʥ ʤʵʜʨʵʛʯ ʙʘʡʨʣʘʭ ʙᴇʛᴇᴇʜ 

ʤʵʜʨʵʛʯʵʵʩ ʠʨʵʭ ʤʵʜʵʵʣʣʵʵʨ ʪװʚʰʠʥ ʭʵʪ ʙʫʫʨʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʥʵʤʵʣʪ ʫʩʥʳ ʰʫʛʘʤ 

ʜʵʵʨʭ ʮʘʭʠʣʛʘʘʥ ʭᴇʜᴇʣʛװװʨʪʵʡ ʭʘʘʣʪ ʥʵʵʛʜʵʞ ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʜʘʨʘʣʪʪʘʡ 

ʥʵʤʵʣʪ ʫʩ ʩװʣʞʵʵ ʨװװ ʰʘʭʘʛʜʘʞ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪ ʭʵʚʠʡʥ ʙʦʣʪʦʣ ʥʵʤʵʣʪ 

ʫʩ ʪʘʩʨʘʣʪʛװʡ ᴇʛᴇʛʜᴇʥᴇ. ʊʵʣʵʣʪʠʡʥ ʩʘʚʥʳ ʪװʚʰʠʥ ʭʵʚʠʡʥ (ʟʘʭʠʘʣʩʘʥ ʫʪʛʘʘʩ) 

ʭʵʤʞʵʵʥʵʵʩ ʭʵʪʵʨʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʶװʣʵʭ ʭʘʘʣʪ ʥʵʵʛʜʵʞ ʫʩʳʛ ʛʘʜʘʛʰ ʛʘʨʛʘʥʘ.  

ɼʵʵʨʭ ʙװʭ װʡʣʜʣװװʜ ʤʠʢʨʦ ʧʨʦʮʝʩʩʦʨʳʥ ʫʜʠʨʜʣʘʛʘʪʘʡ ʘʚʪʦʤʘʪ 

ʪʦʭʠʨʫʫʣʛʳʥ ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʛʘʘʛʘʘʨ ʛװʡʮʵʪʛʵʛʜʵʥʵ. ʕʥʵ ʪᴇʨʣʠʡʥ ʜʘʨʘʣʪ 

ʪʵʥʮװװʣʵʭ ʩʠʩʪʝʤװװʜ ʪʦʤʦʦʭʦʥ ʭʦʪʳʥ ʜʫʣʘʘʥʞʫʫʣʘʣʪʳʥ ʩʠʩʪʝʤʜ ʩװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ᴇʨʛᴇʥ ʥʵʚʪʵʨʯ ʙʘʡʥʘ. 
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ʂʦʤʧʨʝʩʩʦʨʦʦʨ ʜʘʨʘʣʪ ʪʦʭʠʨʫʫʣʘʭ ʪʵʣʵʣʪʠʡʥ ʩʘʚʪʘʡ ʩʠʩʪʝʤ: 

ʕʥʵʭװװ ʩʠʩʪʝʤʠʡʛ ʜʘʨʘʣʪ ʪʦʭʠʨʫʫʣʘʭ ʥʘʩʦʩʳʥ ʩʠʩʪʝʤʪʵʡ ʥʵʛʵʥ ʠʞʠʣ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʪʦʤʦʦʭʦʥ ʩʠʩʪʝʤ, ʪʫʭʘʡʣʙʘʣ ʜʫʣʘʘʥʳ 

ʩʪʘʥʮʳʥ ʭʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʜ ʤᴇʥ ʩʦʥʛʦʥ ʘʰʠʛʣʘʥʘ. ɼʘʨʘʣʪ ʪʦʭʠʨʫʫʣʘʭ 

ʩʠʩʪʝʤʠʡʥ ʙװʪʮʠʡʥ ʩʭʝʤʠʡʛ 5.11-ʨ ʟʫʨʘʛʪ װʟװװʣʵʚ. 

 ʍʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪ ʭʵʚʠʡʥ ʭʵʤʞʵʵʥʵʵʩ (ʟʘʭʠʘʣʛʘʪ ʫʪʛʘʘʩ) 

ʠʭ ʙʦʣʦʭ ʪʦʭʠʦʣʜʦʣʜ ʩװʣʞʵʵʥʠʡ ʫʩ ʪʵʣʵʣʪʠʡʥ ʩʘʚʥʳ ʨʝʟʠʥ ʫʫʪ ʨʫʫ ʦʨʥʦ. ʕʩʨʵʛ 

ʪʦʭʠʦʣʜʦʣʜ ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ ʭʦʸʨ ʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪ ʟʘʭʠʘʣʛʘʪ ʫʪʛʘʘʩ 

ʙʘʛʘ ʙʦʣʦʭ װʝʜ ʩʘʚʥʳ ʫʫʪʘʥʜ ʙʘʡʛʘʘ ʫʩ ʜʘʨʘʣʪʳʥ ʟᴇʨװװʛʠʡʥ װʡʣʯʣʵʣʵʵʨ ʩװʣʞʵʵ 

ʨװװ ʵʨʛʵʞ ʦʨʥʦ. 

ʍʦʸʨ ʜʘʭʴ ʭʵʣʭʵʵʥʠʡ ʫʩʥʳ ʜʘʨʘʣʪʳʛ ʭʫʛʘʮʘʘʥʳ ʭʦʞʠʤʜʦʣʛװʡ 

ʪʦʭʠʨʫʫʣʘʭʳʥ ʪʫʣʜ ʢʦʤʧʨʝʩʩʦʨ ʘʰʠʛʣʘʥʘ. ʉװʣʞʵʵʥʜ ʫʩʥʳ ʜʘʨʘʣʪ ʦʛʮʦʤ ʙʫʫʨʘʭ 

ʪʦʭʠʦʣʜʦʣʜ ʢʦʤʧʨʝʩʩʦʨ ʘʚʪʦʤʘʪʘʘʨ ʟʘʣʛʘʛʜʘʞ ʩʘʚ ʨʫʫ ʘʛʘʘʨ ʰʘʭʘʭ ʙᴇʛᴇᴇʜ װװʥʠʡ 

ʥᴇʣᴇᴇʛᴇᴇʨ ʫʩ ʵʨʛʵʞ ʩװʣʞʵʵ ʨװװ ʰʘʭʘʛʜʘʥʘ. ɼʘʨʘʣʪ ʭʵʚʠʡʥ ʙʦʣʦʭʦʜ ʢʦʤʧʨʝʩʩʦʨ 

ʘʚʪʦʤʘʪʘʘʨ ʟʦʛʩʦʥʦ. 

ʕʥʵ ʩʠʩʪʝʤʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʜʘʨʘʣʪ ʪʵʥʮװװʣʵʭ ʥʘʩʦʩʳʥ ʩʠʩʪʝʤʪʵʡ ʠʞʠʣ 

ʜʘʨʘʘʣʣʘʘʨ, ʤᴇʥ ʘʚʪʦʤʘʪ ʪʦʭʠʨʫʫʣʛʳʥ ʩʠʩʪʝʤʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʷʚʘʛʜʘʥʘ. 

ʂʦʤʧʨʝʩʩʦʨ ʘʞʠʣʣʫʫʣʘʭ ʥʴ ʜʫʫ ʯʠʤʵʵ ʠʭʪʵʡ, ʜʘʨʘʣʪ װװʩʛʵʭ ʙʦʣʦʤʞ 

ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʘʡʜʛʘʘʩ ʙʦʣʞ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʪʦʤʦʦʭʦʥ ʩʠʩʪʝʤʜ ʪᴇʜʠʡʣᴇʥ 

ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʜʵʛʛװʡ. 

 

ɿʫʨʘʛ V.11. ɼʘʨʘʣʪ ʪʵʥʮϾϾʣʵʭ ʢʦʤʧʨʝʩʩʦʨʳʥ ʩʠʩʪʝʤ 

1 -ʪʵʣʵʣʪʠʡʥ ʩʘʚ; 2-ʨʝʟʠʥ ʫʫʪ ʙʫʶʫ Њʨʮ; 3-ʢʦʤʧʨʝʩʩʦʨ; 4-ʜʫʣʘʘʥ ʩʦʣʠʣʮʫʫʨ; 5- ʭʠʡʥ ʭЊʥʜʠʡ; 6-

ʥʘʩʦʩ 
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5.5.1.2. ʋʩ ʙʦʣʦʚʩʨʫʫʣʘʭ ʪЊʭЊЊʨЊʤʞ 

   ʕʥʵʭװװ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ 

ʭʦʸʨʜʫʛʘʘʨ ʭʵʣʭʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʛ 

ʪʦʛʪʤʦʣ ʭʷʥʘʭʘʘʩ ʛʘʜʥʘ ʪװװʥʠʡ 

ʰװʣʪʣʵʛ ʯʘʥʘʨ ʈʅ-ʠʡʛ ʪʦʭʠʨʫʫʣʘʭ, 

ʫʩʳʛ ʤʝʪʘʣʣ ʛʘʜʘʨʛʫʫʜ ʭʘʛ װװʩʛʵʭʛװʡ 

ʯʘʥʘʨʪʘʡ ʙʦʣʛʦʭ, װװʩʩʵʥ ʤʝʭʘʥʠʢ 

ʭʦʣʴʮʳʛ ʰװװʭ ʟʵʨʵʛ ʦʣʦʥ ʪᴇʨʣʠʡʥ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ װװʨʵʛ 

ʛװʡʮʵʪʛʵʜʵʛ.  

 ʋʛ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʥʘʩʦʩ, 

ʩʦʨʦʥʟʦʥ ʵʣʝʤʝʥʪ, ʪʫʥʘʜʘʩ ʰװװʭ 

ʜʘʘʚʫʫʥ ʫʫʪ, ʭʠʤʠʡʥ ʫʫʩʤʘʣʳʥ ʩʘʚ 

ʙʘ ʜʦʟʣʦʭ  ʘʧʧʘʨʘʪ ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. 

ʋʛ ʫʩ ʙʦʣʦʚʩʨʫʫʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ 

ʙʫʮʘʭ ʰʫʛʘʤʜ ʭʦʣʙʦʥʦ. ʉװʣʞʵʵʛʵʵʨ 

ʷʚʞ ʙʫʡ ʫʩʥʳ ʈʅ-ʠʡʥ ʭʵʤʞʵʵʛ 

ʤʵʜʨװװʨʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʭʵʤʞʠʞ ʪʵʜʛʵʵʨ װʟװװʣʵʣʪװװʜ ʥʦʨʤʦʦʩ ʭʵʪʵʨʩʵʥ 

ʪʦʭʠʦʣʜʦʣʜ ʥʘʩʦʩ ʘʚʪʦʤʘʪʘʘʨ ʟʘʣʛʘʛʜʘʞ ʫʩʥʳ ʫʨʩʛʘʣʳʥ ʪʦʜʦʨʭʦʡ ʭʵʩʛʠʡʛ ʩʦʨʞ 

ʫʩʥʳ ʰװװʣʪװװʨʵʵʨ ʜʘʡʨʫʫʣʘʥ ʙʫʮʘʘʞ ʛʦʣ ʰʫʛʘʤ ʨʫʫ ʰʘʭʥʘ. ʐװװʣʪװװʨʵʵʨ 

ʜʘʤʞʩʘʥ ʫʩ ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʭʦʦʣʦʡʥ ʛʘʜʘʨʛʫʫʜ ʭʘʛ ʭʫʩʘʤ 

 ʡ ʰʠʥʞ ʯʘʥʘʨʪʘʡ ʙʦʣʦʭʦʦʩ ʛʘʜʥʘ ᴇᴇʨʪᴇᴇ ʘʛʫʫʣʘʭ ʪʫʥʘʜʩʘʘ ʫʫʪʘʥʜװʩʛʵʭʛװװ

  .ʣʜʵʵʥʵװ

 ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʈʅ-ʠʡʛ ʥʦʨʤʳʥ ʪװʚʰʠʥʜ ʙʘʨʠʭʳʥ ʪʫʣʜ ʜʦʟʣʦʭ ʘʧʧʘʨʘʪʳʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʜʫʣʘʘʮʫʫʣʛʳʥ ʩʠʩʪʝʤʠʡʥ ʙʫʮʘʭ ʰʫʛʘʤ ʨʫʫ ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ 

ʭʠʤʠʡʥ ʫʫʩʤʘʣʳʛ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ ʰʘʭʘʞ ʦʨʫʫʣʜʘʛ. ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ʦʨʦʭ 

ʛʘʨʘʭ ʭʵʩʵʛʪ ʩʫʫʨʠʣʫʫʣʩʘʥ ʜʘʨʘʣʪʳʥ ʭʵʤʞװװʨʠʡʥ ʟᴇʨװװʛʵʵʨ ʫʫʪʘʥʜ ʭʠʨ 

ʭʵʤʞʵʵʥʠʡ ʭʦʛ, ʥʠʪʵʛ ʭʫʨʠʤʪʘʣʩʥʳʛ ʭʷʥʘʥʘ. ʍʠʤʠʡʥ ʫʫʩʤʘʣ ʥʵʣʵʵʜ װʥʵʪʵʡ ʫʯʠʨ 

ʫʩʥʳ ʘʣʜʘʛʜʘʣ ʠʭʪʵʡ ʙʫʶʫ ʫʩʥʳ ʯʘʥʘʨ ʤʫʫʪʘʡ ʩװʣʞʵʵʥʜ ʫʫʩʤʘʣ ʠʭ ʭʵʨʵʛʣʵʛʜʵʞ 

ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ᴇʨʪᴇʛ ʟʘʨʜʣʳʛ ʥʵʤʵʛʜװװʣʵʭ ʥʵʛ ʭװʯʠʥ ʟװʡʣ ʙʦʣʜʦʛ. 

ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ʜʘʚʫʫ ʪʘʣ: 

1. ɿʫʫʭ, ʰʫʛʘʤ ʭʦʦʣʦʡ, ʭʘʣʘʘʣʪʳʥ ʙʦʡʣʝʨʪ ʭʘʛ ʭʫʩʘʤ ʪʦʛʪʦʭʦʦʩ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʥʵ. ʊʦʛʪʩʦʥ ʭʘʛ ʭʫʩʤʳʛ ʫʩʪʛʘʥʘ.  

2. ʍᴇʜᴇʣʛᴇᴇʥʜ ʦʨʩʦʥ ʭʘʛʠʡʛ ʪʦʥʦʛʣʦʣ ,ʰʫʛʘʤ ʭʦʦʣʦʡʛʦʦʩ ʛʘʜʘʛʰ ʟʘʡʣʫʫʣʞ, 

ʭʵʤʞʠʭ ʭʵʨʵʛʩʵʣ, ʭʘʘʣʪ ʘʨʤʘʪʫʨʳʛ ʙʦʭʠʨʜʣʳʛ ʙʘʛʘʩʛʘʩʥʘʘʨ ʘʰʠʛʣʘʣʪʳʥ 

ʟʘʨʜʣʳʛ ʙʫʫʨʫʫʣʥʘ.  

3. ʍʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛ ʮʵʚʵʨ ʙʘʡʣʛʘʩʥʘʘʨ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʥ ʜʫʪʫʫ ʘʰʠʛʣʘʣʪʳʛ 

ʙʫʫʨʫʫʣʞ ʪװʣʰʥʠʡ ʭʵʤʥʵʣʪ ʛʘʨʛʘʥʘ. 

4. ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʪʦʥʦʛʣʦʣʳʥ ʟʵʚʨʵʣʪʠʡʛ ʘʨʠʣʛʘʩʥʘʘʨ 

ʪʫʭʘʡʥ ʪʦʥʦʛʣʦʣʳʥ ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʛ ʫʨʪʘʩʛʘʥʘ. 

5. ʐʠʥʵ ʮʵʚʵʨʣʵʛʵʵʥʠʡ  ʰʠʥʛʵʥ ʥʴ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʙʦʜʠʩ ʘʛʫʫʣʜʘʛ.  

ʋʩ ʮʵʚʵʨʣʵʛʵʵʥʠʡ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʠʡʥ ʙʫʮʘʭ ʰʫʛʘʤ ʜʵʵʨ 

ʩʫʫʨʠʣʘʛʜʘʭ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʵʨʛʵʣʪʠʡʥ ʫʩʥʳ 5-15%-ʛ ʥʵʛ ʮʘʛʪ ʮʵʚʵʨʣʵʥʵ.   ʕʥʵ 
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ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʦʥʛʦʭʦʜ ʥᴇʣᴇᴇʣᴇʭ ʛʦʣ װʟװװʣʵʣʪ ʥʴ ʮʘʛʪ ʮʵʚʵʨʣʵʭ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ 

ʭʵʤʞʵʵ ʙᴇʛᴇᴇʜ װװʛʵʵʨ ʬʠʣʴʪʝʨʠʡʛ ʩʦʥʛʦʥʦ. 

5.5.1.3. ɼʫʣʘʘʥʳ ʪʦʦʣʫʫʨ 

ɸʰʠʛʣʘʩʘʥ ʜʫʣʘʘʥʳ ʪʦʦ ʭʵʤʞʵʵʛ 

ʭʵʤʞʠʭʜʵʵ ʤʝʭʘʥʠʢ, ʩʦʨʦʥʟʦʥ, ʭʵʪ ʘʚʠʘʥʳ 

ʟʘʨʯʤʘʘʨ ʘʞʠʣʣʘʜʘʛ ʭʵʤʞװװʨװװʜʠʡʛ ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞʠʡʥ ʧʨʘʢʪʠʢʪ ʭʵʨʵʛʣʵʩʵʵʨ ʠʨʩʵʥ ʙᴇʛᴇᴇʜ 

ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʭʵʪ ʘʚʠʘʥʳ ʩʘʥʘʭ ʦʡ ʙװʭʠʡ 

ʵʣʝʢʪʨʦʥ ʪʦʦʣʫʫʨʫʫʜʳʛ ʪװʣʭװװ ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. 

ɼʫʣʘʘʥʳ ʪʦʦʣʫʫʨʳʛ ʩʘʥʭװװʛʠʡʥ ʪʦʦʮʦʦʥʜ 

ʭʵʨʵʛʣʵʭ ʫʯʠʨ ʜʫʣʘʘʥ ʟᴇᴇʭ ʙʠʝʠʡʥ ʭʫʛʘʮʘʘʥʳ 

ʘʛʰʠʥ ʙװʨʠʡʥ ʪʝʤʧʝʨʘʪʫʨ , ʟʘʨʮʫʫʣʘʣʪ, ʜʘʨʘʣʪ 

ʤᴇʥ ʭʵʨʵʛʣʵʩʵʥ ʜʫʣʘʘʥʳ ʪʦʦ ʭʵʤʞʵʵ ʩʘʥʘʭ ʦʡʥ ʙʘʡʛʫʫʣʘʤʞʠʜ ʭʘʜʛʘʣʘʛʜʘʞ ʙʘʡʭ 

ʸʩʪʦʡ.  

ʍʵʨɻʛʣʵʛʯʠʡʥ ʭʫʛʘʮʘʘʥʳ ʪʫʨʰ ʭʵʨʵʛʣʵʩʵʥ ʜʫʣʘʘʥʳʛ ʪʦʦʮʦʭ; 

Q=G1ŝ c1ŝ T1- G2ŝc2ŝT2 

G1; G2- ʜʫʣʘʘʥʳ ЊʛЊʭ ʙʘ ʙʫʮʘʭ ʰʫʛʘʤʳʥ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ  ʢʛ/ʩ 

ʊ1: ʊ2- ʩϾʣʞʵʵʥʠʡ ЊʛЊʭ ʙʘ ʙʫʮʘʭ ʰʫʛʘʤʳʥ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ 0ʩ 

ɼʫʣʘʘʥʳ ʪʦʦʣʫʫʨʳʛ ʘʞʠʣʣʫʫʣʘʭʳʥ ʪʫʣʜ ʫʛ ʪʦʤʴʸʦʥʜ ʦʨʩʦʥ ʟʘʨʮʫʫʣʘʣʪ ʙʘ 

ʪʝʤʧʝʨʘʪʫʨʫʫʜʳʛ ʟʦʭʠʭ ʮʵʛװװʜ ʜʵʵʨ ʥʴ ʭʵʤʞʠʞ ᴇʛᴇʛʜʣʠʡʛ ʪʦʦʣʫʫʨʪ ʦʨʫʫʣʥʘ. 

ʋʫʨʳʥ ʭʫʚʴʜ ʜʫʣʘʘʥʳ ʪʦʦʣʫʫʨ ʥʴ  ʫʨʩʛʘʣʳʥ ʟʘʨʮʫʫʣʘʣʪ ʙʘ ʫʫʨʳʥ ʜʫʣʘʘʥ 

ʘʛʫʫʣʘʣʪʳʥ ʤʵʜʵʵʣʣʵʵʨ ʘʞʠʣʣʘʥʘ.  

ʉװʣʞʵʵʥʠʡ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪʳʛ ʭʵʨʵʛʣʵʛʯʠʡʥ ʝʨᴇʥʭʠʡ ᴇʛᴇʭ ʙʘ ʙʫʮʘʭ ʰʫʛʘʤ 

ʜʵʵʨ ʛʦʣ ʪᴇʣᴇʚ ʵʩʵʨʛװװʮʣʠʡʛ ʪʝʨʤʦʤʝʪʨʵʵʨ ʭʵʤʞʠʥʵ. ʉװʣʞʵʵʥʠʡ ʫʩʥʳ 

ʟʘʨʮʫʫʣʘʣʪʳʛ  ᴇʛᴇʭ ʙʘ ʙʫʮʘʭ ʰʫʛʘʤ ʪʫʩ ʙװʨʜ ʥʴ ʭʵʤʞʠʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʦʚʯ 

ʫʩʥʳ ʘʣʜʘʛʜʘʣʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʟᴇʚʭᴇʥ ʘʣʴ ʥʵʛ ʰʫʛʘʤʳʥʭʳʛ ʭʵʤʞʠʞ  ʙʦʣʥʦ. 

ʐʠʥʛʵʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʛ ʭʵʤʞʠʭʵʜ ʟʦʨʠʫʣʘʛʜʩʘʥ ʭʫʡʣʨʘʣʳʥ  ʟʘʨʯʤʘʘʨ  

ʘʞʠʣʣʘʜʘʛ. ᴆᴇʨ ʜʵʵʨʵʵ ʧʨʦʮʝʩʩʳʛ ʭʘʨʘʭ ʜʵʣʛʵʮʪʵʡ, ʤᴇʥ ᴇᴇʨ ʜʵʵʨʭ 

ʪʦʚʯʣʫʫʨʫʫʜʳʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʧʘʨʘʤʝʪʨװװʜʠʡʥ ʪʘʚʠʣʳʛ ʪʦʭʠʨʫʫʣʘʭ 

ʙʦʣʦʣʮʦʦʪʦʡ. ʄᴇʥ ʪװװʥʯʣʵʥ ʟᴇᴇʚʨʠʡʥ ʪʦʭʠʨʫʫʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ  

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙװʭ ʪʦʭʠʨʫʫʣʛʳʛ ʭʠʡʞ 

ʙʦʣʥʦ.  

ʊʝʤʧʝʨʘʪʫʨʳʥ ʢʦʥʪʨʦʣʣʝʨ 

 

 

ʂʘʨʪʳʥ ʪᴇʨᴇʣ- ʉ66 

ʋʜʠʨʜʘʭ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʠʡʥ ʪʦʦ- 

ʩʦʥʛʦʣʪʦʦʨ 

ʊʵʞʵʵʣʠʡʥ ʭװʯʜʵʣ - 230ɺ   
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ɼʘʨʘʣʪʳʥ ʟᴇʨװװ ʪʦʭʠʨʫʫʣʘʭ ʭʘʘʣʪ 

ɼʠʘʤʝʪʨ DN50 ʪװװʥʵʵʩ ʜʵʵʰ 

ʩʦʥʛʦʣʪʪʦʡ 

 ɿʘʨʮʫʫʣʘʣʪ- 20ʤ3/ʮʘʛ ʙʘ ʪװװʥʵʵʩ ʜʵʵʰ

                                                                 

ʊʝʤʧʝʨʘʪʫʨʳʥ ʭʷʟʛʘʘʨ 1...200 

ɸʞʣʳʥ ʜʘʨʘʣʪ  PN16 ʙʘʨ     

ʊʝʤʧʝʨʘʪʫʨʳʥ ʨʝʛʫʣʷʪʦʨ 

 

ɼʫʣʘʘʮʫʫʣʛʳʥ ʩʠʩʪʝʤ ʙʘ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʣʘʘʛʫʫʨʪ ʩװʣʞʵʵʥʠʡ 

ʫʩʥʳ ʜʫʣʘʘʥʳʛ ʟװʡ ʟʦʭʠʩʪʦʡ ʛװʡʮʵʜ ʘʰʠʛʣʘʭ ʷʚʜʘʣ ʥʴ ʥʵʥ ʯʫʭʘʣ ʙᴇʛᴇᴇʜ ʵʥʵʭװװ 

ʟʦʨʠʣʛʦʦʨ ʪʝʤʧʝʨʘʪʫʨ ʭʷʟʛʘʘʨʣʘʭ ʨʝʛʫʣʷʪʦʨʳʛ ʭʵʨʵʛʣʵʞ ʙʦʣʥʦ.  

ɼʫʣʘʘʮʫʫʣʛʳʥ ʩʠʩʪʝʤ ʙʘ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʣʘʘʛʫʫʨʘʘʩ ʙʫʮʘʞ 

ʙʫʡ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʪʝʤʧʝʨʘʪʫʨ ʟʘʭʠʘʣʛʘʪ ʫʪʛʘʘʩ ʠʭ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣʜ ʫʩʳʛ 

ʙʫʮʘʘʭʛװʡ ʭʘʘʞ ʙʘʡʭ װװʨʛʠʡʛ ʨʝʛʫʣʷʪʦʨ ʛװʡʮʵʪʛʵʥʵ. ʊʝʤʧʝʨʘʪʫʨ ʪʦʭʠʨʫʫʣʘʭ 

ʢʣʘʧʘʥʛ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʩʠʩʪʝʤʜ ʭʘʣʘʘʛʫʫʨʳʥ ʩװʣʞʵʵʥʠʡ ʙʫʮʘʭ ʰʫʛʘʤʜ 

ʘʣʴ ʙʦʣʦʭ  ʦʡʨʭʦʥ ʟʘʡʜ ʩʫʫʨʠʣʫʫʣʘʭ ʭʵʨʵʛʪʵʡ. ʂʣʘʧʘʥʳ ʭʵʤʞʵʵʛ ʫʩʥʳ ʟʘʨʮʫʫʣʘʣʪ 

ʙʘ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʩʦʥʛʦʥʦ. 

5.5.1.4. ʕʣʝʚʘʪʦʨ, ʰʘʡʙʥʳ ʫʟʝʣʴ, ʙʘʣʘʥʩʘʥ ʭʘʘʣʪʥʳ ʩʦʥʛʦʣʪ 

ɼʘʨʘʘʭ 22 ʭʵʨʵʛʣʵʛʯʠʜ ʵʣʝʚʘʪʦʨʳʥ ʫʟʝʣʴ ʩʦʥʛʦʭʦʦʨ ʪʦʦʮʦʦ ʭʠʡʞ װʟʩʵʥ 

ʙʦʣʦʚʯ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʫʚʴʜ ʙʦʣʦʤʞʛװʡ ʙʘʡʥʘ. ʋʯʠʨ ʥʴ ʭʘʤʛʠʡʥ ʙʘʛʘʘʨ ʪʦʦʮʦʭʦʜ 

130/70-ʳʥ ʛʦʨʠʤʜ ʵʣʝʚʘʪʦʨʳʥ ʭʦʣʴʮʦʣʜʫʫʣʛʳʥ ʢʦʵʬʬʠʮʠʝʥʪ Ŭ=1,4 ʛʘʨʯ ʙʘʡʛʘʘ 

ʙᴇʛᴇᴇʜ ʵʥʵ װʝʜ ʩʠʩʪʝʤʠʡʥ ʵʩʵʨʛװװʮʵʣ ɖ-1ʤ ʦʨʯʠʤ ʙʘʡʭ ʙʦʣʥʦ. ʊʫʭʘʡʥ 

ʪʦʭʠʦʣʜʦʣʜ  ʵʣʝʚʘʪʦʨʳʥ ʫʟʝʣʠʡʛ ʩʦʥʛʦʭ ʟʘʨʮʫʫʣʘʣʪʳʥ ʜʦʦʜ ʭʷʟʛʘʘʨ 1,5 ʪʥ/ʮ 

ʙʘʡʭ ʪʫʣ ʙʦʣʦʤʞʛװʡ ʥʴ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʠʡʥ ʟʘʨʮʫʫʣʘʣʪʘʘʩ ʰʫʫʜ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  
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ʍϾʩʥʵʛʪ V.18. ʊЊʚ ʰʫʛʘʤʘʘʩ ʘʚʩʘʥ ʭʵʨʵʛʣʵʛʯ 

ʊᴇʚ ʰʫʛʘʤʘʘʩ ʘʚʩʘʥ ʭʵʨʵʛʣʵʛʯ 

ɼ.ʜ ɹʘʡʛʫʫʣʣʘʛʳʥ ʥʵʨ 
ɹʘʨʠʣʛʳʥ 
ʵʟʣʵʭװװʥ ʤ3 

ɼʘʭʠʥ 
ʪʦʜʨʫʫʣʩʘʥ 
ʘʯʘʘʣʘʣ 

ɼʫʣʘʘʥʳ 
ʘʯʘʘʣʘʣ 
ɻʢʘʣ 

ɿʘʨʮʫʫʣʘʣʪ ʪ/ʮ 
/95/65/ 
105/65 

1 ʂʅʉ 423.0 0,015 0.01 0.47/0,17 

2 ʎʵʚʵʨʣʵʭ 394.6 0,015 0.01 0.43/0,17 

3 ʎʘʛ ʫʫʨʳʥ ʐʘʘʟʛʘʡʪ ʩʪʘʥʮ 334.0 0,015 0.01 0.37/0,17 

4 ɹʠʦʛʠʡʥ ʙʘʡʨ 1,621.0 0,045 0.04 1.78/0,67 

5 ʂʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ 1,344.0 0,04 0.04 1.48/0,67 

6 ʂʦʥʪʦʨʳʥ ʙʘʨʠʣʛʘ/ʰʠʥʵ/ 1,344.0 0,04 0.04 1.48/0,67 

7 ʉʢʣʘʜ 450.0 0,015 0.01 0.50/0,17 

8 ʍʘʨʫʫʣʳʥ ʙʘʡʨ 13.2  0.00 0.01/0,17 

9 10 ʤʘʰʠʥʳ ʛʨʘʞ 3,857.0 0,11 0.11 4.24/1,84 

10 8 ʤʘʰʠʥʳ ʛʨʘʞ 2,090.0 0,06 0.06 2.30/1,0 

11 ʋʫʨʭʘʡ ʙʫʫʜʘʣ 1,344.0 0,04 0.04 1.48/0,67 

12 ʋʫʨʭʘʡʥ ʦʬʬʠʩ 1,344.0 0,04 0.04 1.48/0,67 

13 ʇʝʪʨʦʚʠʩ 74.0  0.00 0.08/1,34 

14 ɹʘʷʥʥʘʤʩʨʘʡ 392.7 0,01 0.01 0.43/0,17 

15 ʊᴇʤᴇʨʙʘʘʪʘʨ 126.0  0.00 0.14/0,17 

16 ɸʨʠʫʥʜʵʣʛʵʨ 465.0 0,01 0.01 0.51/0,17 

17 ʕʥʭʪʘʡʚʘʥ 98.2  0.00 0.11/0,17 

18 ᴆʨʪᴇᴇ 1,456.0 0,06 0.04 1.60/0,67 

19 ʊɹɼʘʤ ʉװʣ ʊᴆʍʂ 105.0  0.00 0.12/0,17 

20 ɿʘʤʳʥ 1-ʨ ʘʥʛʠ 
  - 0 

21 ɿʘʤ ʘʥʛʠʡʥ ʛʨʘʰ 
  - 0 

22 ɻװʥʠʡ ʫʫʨʭʘʡ 931.0  0.03 19.0/0,17 

ʅʠʡʪ   18,206.7  0.501 38.0 

ʀʡʤʜ ʭʵʨʵʛʣʵʛʯʠʡʥ ʦʨʫʫʣʛʳʥ ᴇʛᴇʭ, ʙʫʮʘʭ ʰʫʛʘʤʜ ʭʦʛ ʰװװʛʯʠʡʥ ʜʘʨʘʘ 

ʙʘʣʘʥʩʘʥ ʭʘʘʣʪ ʩʫʫʨʠʣʫʫʣʞ ᴇʛᴇʭ ʥʴ ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʰʠʡʜʵʣ ʛʵʞ װʟʵʚ.  

5.5.2. ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʩʠʩʪʝʤʠʡʥ ʛʦʨʠʤ ʪʦʦʮʦʦ ʙʘ ʪʦʥʦʛʣʦʣʫʫʜʳʥ 

ʩʦʥʛʦʣʪ 

ʍʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ ʙʫʩʘʜ ʪʦʥʦʛʣʦʣʳʥ ʩʦʥʛʦʣʪ: 

ʗʣʪʘʩʪ ʜʫʣʘʘʥ ʩʦʣʠʣʮʫʫʨ ʥʴ ʜʫʣʘʘʥʳ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʭʘʥʛʘʛʯ ʙʘ 

ʭʵʨʵʛʣʵʛʯʠʡʛ ʪʫʩʛʘʘʨʣʘʭ, ʪʫʭʘʡʥ ʰʫʛʘʤʳʥ ʭvʯʠʥ ʯʘʜʣʳʛ ʥʵʤʵʛʜװװʣʵʭʛװʡʛʵʵʨ 

ʜʫʣʘʘʥ ʪװʛʵʵʣʪʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʙᴇʛᴇᴇʜ ʪᴇʚʣᴇʨʩᴇʥ ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞʠʜ ʯʘʥʘʨʳʥ ᴇᴇʨʯʣᴇʣʪ ʛʘʨʛʘʞ, ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥʳ ʟʘʥʛʠʣʘʘ, ʭʘʣʘʘʣʪ, 

ʩʘʣʭʠʚʯ, ʭʘʣʫʫʥ ʫʩ ʭʘʥʛʘʤʞʠʜ ʥʵʚʪʨװװʣʞ ʙʘʡʛʘʘ ʰʠʥʵ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠ ʶʤ. 

 ʗʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ ʥʴ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʭ ʯʘʜʚʘʨ ʩʘʡʪʘʡ 1.5-2 ʤʤ ʟʫʟʘʘʥ, 

ʦʣʦʥ ʭʦʚʠʣʪʦʡ ʤʝʪʘʣʣ ʷʣʪʩʫʫʜʳʛ ʟʘʭʳʥ ʭʵʩʛʵʵʨ ʥʴ ʞʠʡʨʛʵʵʨ ʥʷʛʪʨʫʫʣʘʥ 

ʜʘʚʭʘʨʣʘʞ ʭʠʡʥʵ. ʗʣʪʘʩʥʳ ʭʵʤʞʵʵ ʪʦʦʥʦʦʩ ʭʘʣʘʘʛʫʫʨʳʥ ʭװʯʠʥ ʯʘʜʘʣ ʭʘʤʘʘʨʥʘ. 

ʗʣʪʩʫʫʜʳʛ ʭʦʦʨʦʥʜ ʥʴ ʛʘʛʥʘʘʩʘʘʨ , ʵʩʚʵʣ ʫʨʪ ʙʦʦʣʪʦʦʨ ʥʦʤʳʥ ʭʫʫʜʘʩ ʙʘʡʜʣʘʘʨ 
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ʜʘʚʭʘʨʣʘʞ ʙʵʭʵʣʥʵ. ʍʘʣʘʘʛʫʫʨ ʜʦʪʦʨ ʜʫʣʘʘʥ ʟᴇᴇʭ ʙʠʝʩ ʪʫʭʘʡʥ ʷʣʪʘʩʥʳ ʭʦʸʨ 

ʪʘʣʘʘʨ ʵʩʨʵʛ ʫʨʩʛʘʣʪʘʡʛʘʘʨ ʷʚʞ ʜʫʣʘʘʥ ʩʦʣʠʣʮʦʭ ʙʘ ʭʦʸʨ ʷʣʪʘʩʥʳ ʭʦʦʨʦʥʜ 

ʫʨʩʛʘʣʳʛ ʭʫʡʣʨʫʫʣʘʭ , ʫʣʤʘʘʨ ʜʫʣʘʘʥ ʩʦʣʠʣʮʦʦʛ ʵʨʯʠʤʞװװʣʵʭ ʥᴇʣᴇᴇʪʵʡ ʙʵʨʞʛʵʨ 

ʭʦʚʠʣʪʦʡ ʩʫʚʛʫʫʜ װװʩʥʵ. ɼʘʚʭʘʨʣʘʩʘʥ ʷʣʪʩʫʫʜʳʥ ʭʦʸʨ 

ʪʘʣʜ ʭʘʚʪʘʥ ʙʘʡʨʣʘʥʘ.  ʗʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʳʥ ʩʘʡʥ ʪʘʣ ʥʴ 

ʜʫʣʘʘʥ ʩʦʣʠʣʮʦʦʥʳ ʵʨʯʠʤ ᴇʥʜᴇʨ, ʦʚʦʨ ʭʵʤʞʵʵ ʙʘʛʘ 

ʙʘʡʜʛʘʘʨʘʘ ʜʘʚʫʫ ʪʘʣʪʘʡ ʶʤ. ɹʦʦʣʪʦʦʨ ʙʵʭʵʣʩʵʥ 

ʷʣʪʩʫʫʜʳʛ ʟʘʜʘʣʞ ʮʵʚʵʨʣʵʭ  ʙʦʣʦʤʞʪʦʡ. ɻʵʭʜʵʵ ʦʣʦʥ 

ʜʘʭʠʥ ʟʘʜʘʣʙʘʣ ʞʠʡʨʵʛ ʥʴ ʤʫʫʜʘʞ ʙʦʣʥʦ. ʗʣʪʩʘʥ 

ʭʘʣʘʘʛʫʫʨʳʛ ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ʥʘʡʜʚʘʨʪʘʡ ʘʰʠʛʣʘʭʳʥ 

ʪʫʣʜ ʫʛ ʭʘʣʘʘʛʫʫʨʪ ʦʨʦʭ ʫʩʳʛ ʭʘʛ װװʩʛʵʭ ʙʦʜʠʩ ʙʘ ʤʝʭʘʥʠʢ 

ʭʦʣʴʮʦʦʩ ʥʴ ʪʦʛʪʤʦʣ ʩʘʡʪʘʨ ʮʵʚʵʨʣʵʞ ʙʘʡʭ ʭʵʨʵʛʪʵʡ. 

ɿʫʨʘʛʪ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʳʥ ʛʘʜʥʘʭ ʝʨᴇʥʭʠʡ ʙʘʡʜʣʳʛ 

  .ʣʵʚװװʟװ

ʗʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʪ ʜʫʣʘʘʥ ʟᴇᴇʛʯ ʙʠʝʩ ʷʣʪʩʫʫʜʳʥ 

ʭʦʦʨʦʥʜʳʥ ʭʦʚʠʣʦʦʨ ʭʫʡʣʘʨʩʘʥ ʭᴇʜᴇʣʛᴇᴇʥᴇᴇʨ ʫʨʩʘʭ ʫʯʠʨ 

ʜʫʣʘʘʥ ʩʦʣʠʣʮʦʦ ʠʭʵʵʭʵʥ ʵʨʯʠʤʪʵʡ ʷʚʘʛʜʘʥʘ.  

 ʗʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʳʛ ʭʘʣʘʘʣʪʳʥ ʙʦʣʦʥ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʳʛ װʡʣʜʚʵʨʣʵʭ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ ʙᴇʛᴇᴇʜ ɼʫʣʘʘʥ ʐʘʨʳʥ ʛʦʣ ʢʦʤʧʘʥʠʡʥ ʭʫʚʴʜ ʷʣʪʩʘʥ 

ʭʘʣʘʘʛʫʫʨ ʙװʭʠʡ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʪʵʡ ʭʦʸʨ ʜʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪ (ɼʊʇ) ʙʘʡʭʘʘʨ 

ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʦʣʥʦ. װתʥʜ: ɼʊʇ-1 ʥʴ ʫʫʨʭʘʡ 

ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʞ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʵʵʨ ʘʞʠʣʣʘʥʘ 

ʛʵʞ ʪʦʦʮʩʦʥ ʙʦʣʥʦ. תʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʵʵʨ ʘʞʠʣʣʘʭʜʘʘ ʘʥʭʜʘʛʯ ʭʵʣʭʵʵ ʥʴ 130/70-

ʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢ, ʭʦʸʨʜʦʛʯ ʭʵʣʭʵʵ ʥʴ 105/65-ʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ 

ʛʨʘʬʠʢʘʘʨ ʘʞʠʣʣʘʥʘ ʛʵʞ ʭʘʣʘʘʭ ʛʘʜʘʨʛʫʫʛ ʟʘʨʮʫʫʣʘʣʪʘʘʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ ʩʦʥʛʦʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʥʠʡʪ ʘʯʘʘʣʘʣ ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʨʘʬʠʢʘʘʩ 

ʟʘʨʮʫʫʣʘʣʪ ʭʵʨʭʵʥ ᴇᴇʨʯʣᴇʛʜᴇʞ ʙʘʡʛʘʘʛ ʭʘʨʴʮʫʫʣʘʥ ʭװʩʥʵʛʪ 5.19-ʜ װʟװװʣʵʚ. ʋʛ 

ʘʯʘʘʣʣʳʥ ʩʫʜʘʣʛʘʘ ʥʴ ʦʜʦʦʛʠʡʥ ʙʦʣʦʥ ʠʨʵʵʜװʡʜ ʥʵʤʵʛʜʵʭ ʘʯʘʘʣʣʳʛ ʭʘʤʪʘʜ ʥʴ 

ʭʘʤʨʫʫʣʘʥ ʦʨʫʫʣʩʘʥ ʙʦʣʥʦ. ɼʫʣʘʘʥʳ ʘʯʘʘʣʣʳʥ ʙʘʡʨʰʣʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ɼʊʇ-2 

ʳʥ ʜʦʪʦʨ ʩʫʫʨʠʣʫʫʣʘʭ ʭʘʣʘʘʣʪʳʥ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨ ʥʴ ʙʘʨʫʫʥ ʟװװʥ ʙʫʶʫ ʰʠʥʵ 

ʭʫʫʯʠʥ ʪʦʩʛʦʥʳ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʞ ʙʘʡʭʘʘʨ ʭʦʸʨ ʭʵʩʵʛʪ ʭʫʚʘʘʞ 

ʩʫʫʨʠʣʫʫʣʞ ʙʦʣʥʦ. ʍʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʷʣʪʩʘʥ ʭʘʣʘʘʛʫʫʨʳʛ ʭʦʸʨ ʰʘʪʥʳ 

ʭʦʣʠʤʦʛ ʩʭʝʤʵʵʨ ʘʞʠʣʣʫʫʣʘʭʘʘʨ ʩʦʥʛʦʣʪʳʛ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
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ʍϾʩʥʵʛʪ V.19. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʯʘʘʣʘʣ 

 

ʋʫʨʭʘʡ, ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵ, ʪʦʩʛʦʥʳ ɼʊʇ-ʳʥ 1-ʨ 

ʭʵʣʭʵʵʛʵʵʨ  ʥʠʡʪ 383,415 ʪʥ ʫʩ ʮʘʛʪ ʵʨʛʵʭ ʙᴇʛᴇᴇʜ װװʥʠʡʛ ʟʘʨʮʫʫʣʘʣʪʳʥ ʭʫʚʴʜ 

ʙװʨʵʥ ʭʘʥʛʘʭ ʪᴇʜʠʡʛװʡ ʪʦʩʛʦʥʳ ɼʊʇ-2 ʭװʨʪʵʣʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪ, ʫʫʨʭʘʡʥ ɼʊʇ 

ʭװʨʪʵʣʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʛ ʭʘʥʛʘʘʜ ʮʘʘʥʘ ʥʴ ʜʠʥʘʤʠʢ ʛʦʨʠʤʳʥ ʭʵʚʠʡʥ ʥᴇʭʮᴇʣʠʡʛ 

ʭʘʥʛʘʭ ʙʦʣʦʤʞʪʦʡ ʥʘʩʦʩ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘ ʛʘʨʯ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʮʘʘʰʠʜ ʵʨʯʠʤ ʭװʯ 

ʭʵʤʥʵʭ ʟʦʨʠʣʛʦʦʨ ʭʵʨʵʛʣʵʛʯʠʜ ʭʘʣʘʘʣʪʘʘ ʪʦʭʠʨʫʫʣʘʭ ʭʵʪʠʡʥ ᴇᴇʨʯʣᴇʣʪ, 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʛʦʨʠʤʳʥ ʭʵʣʙʵʣʟʵʣ ʟʵʨʛʠʡʛ ʭʘʨʛʘʣʟʘʥ ʭʫʚʴʩʘʭ ʭʫʨʜʥʳ 

ʥʘʩʦʩʳʛ ʩʦʥʛʦʭ ʥʴ ʟװʡʪʵʡ.  

ʉʪʘʥʮ ʜʵʵʨʭ ʥʵʤʵʣʪ ʫʩʥʳ ʥʘʩʦʩ ʥʴ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʥʠʡʪ ʟʘʨʮʫʫʣʘʣʪ ʙʦʜʠʪ 

ʙʘʡʜʘʣʜ 500 ʛʘʨʫʡ ʪʥ ʷʚʞ ʙʘʡʛʘʘ ʪʫʣ ʩװʣʞʵʵʥʠʡ ʥʠʡʪ ʟʘʨʮʫʫʣʘʣʪʳʥ 2%-ʠʘʨ ʙʫʶʫ 

10ʪʥ/ʮʘʛ ʙʘʡʭʘʘʨ ʩʦʥʛʦʚ. ʋʯʠʨ ʥʴ ʠʭʵʥʭ ʭʵʨʵʛʣʵʛʯʠʜ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʘʘʨ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʰʫʛʘʤʜ ʭʦʣʙʦʛʜʦʦʛװʡ ʙᴇʛᴇᴇʜ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʵʵʩ ʫʩ 

ʘʚʯ ʭʵʨʵʛʣʵʞ ʙʘʡʛʘʘ ʟᴇʨʯʣʠʡʛ ʪʦʦʮʦʞ װʟʩʵʥ ʙʦʣʥʦ. ʎʘʘʰʠʜ ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ 

ʫʩʥʳ ʭʫʫʯʠʥ ʰʫʛʘʤʳʛ ʩʵʨʛʵʵʞ ʵʨʛʵʣʪʠʡʥ ʰʫʛʘʤʳʛ ʪʘʚʴʞ ʘʣʯʫʫʨ ʭʘʪʘʘʛʯ ʟʵʨʛʠʡʛ 

ʘʞʠʣʜ ʦʨʫʫʣʘʭʳʛ ʪʫʩʛʘʡ ʭᴇʪᴇʣʙᴇʨʠʡʥ ʜʘʛʫʫ ʛװʡʮʵʪʛʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍʘʨʠʥ ʥʴ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩʳʛ ʘʯʘʘʣʘʣʪʘʡ ʥʴ ʫʷʣʜʫʫʣʘʥ ɼʊʇ-ʜ 

ʩʦʥʛʦʞ ʩʫʫʨʠʣʫʫʣʘʭʘʘʨ ʪʦʦʮʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɼʫʣʘʘʥʳ ʪᴇʚ ʧʫʥʢʪʳʥ ʟʘʨʯʤʳʥ 

ʩʭʝʤʠʡʛ ʭʘʚʩʨʘʣʪʘʜ ʪʦʜʦʨʭʦʡ ʭʘʨʫʫʣʩʘʥ ʪʫʣ ʥʘʨʠʡʚʯʣʘʥ ʪʘʥʠʣʮʘʭ ʙʦʣʦʤʞʪʦʡ. 

ʋʫʨʭʘʡʥ ʙʫʶʫ ɼʊʇ-1ʠʡʥ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ 2-ʨ ʭʵʣʭʵʵʛʵʵʨ 105/65-ʠʡʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ  ʛʨʘʬʠʢʘʘʨ  141,8 ʪʥ/ʮ ʫʩ ʵʨʛʵʭ ʙʘ ʦʜʦʦʛʠʡʥ ʩװʣʞʵʵʥʠʡ ʰʫʛʘʤʳʥ 

ʫʥʘʣʪʳʛ ʙװʨʵʥ ʭʘʥʛʘʘʜ ʮʘʘʥʘ ʥʴ ʥʘʘʥʘʜʘʞ 10-15ʤ ʜʘʨʘʣʪʳʥ ʟᴇʨװװʪʵʡ ʙʘʡʭʘʘʨ 

ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʵʨʛʵʣʪʠʡʥ ʥʘʩʦʩʳʛ ʩʦʥʛʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. 

ʍʘʨʠʥ ʥʴ ɼʊʇ-2 ʠʡʥ ʭʫʚʴʜ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʭʦʸʨʜʦʛʯ ʭʵʣʭʵʵʥʠʡ ᴇʩʩᴇʥ 

ʟʘʨʮʫʫʣʘʣʪ 105/65-ʠʡʥ ʛʦʨʠʤʦʦʨ 432,2ʪʥ ʫʩ ʵʨʛʵʭ ʪʦʦʮʦʦ ʛʘʨʯ ʙʘʡʥʘ. װתʥʠʡʛ ʦʣʦʥ 

ʭʫʚʠʣʙʘʨʘʘʨ ʰʠʡʜʵʞ ʙʦʣʦʤʞʪʦʡ ʶʤ. װתʥʜ: ɼʊʇ-2 ʜ ʦʯʠʭ ʪᴇʚ ʰʫʛʘʤʜ ʘʯʘʘʣʘʣ 

ʥʵʤʵʭ ʙʫʶʫ 2-ʨ ʭʵʣʭʵʵʥʠʡ ʘʯʘʘʣʣʳʛ ʙʘʛʘʩʛʘʭ ʭʫʚʠʣʙʘʨʳʛ ʘʚʯ װʟʵʚ. װתʥʠʡ ʪʫʣʜ 

ʪʦʩʛʦʥʳ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ ʜʵʵʨ ʥʵʤʵʛʜʵʭ 1-ʨ ʵʵʣʞʠʡʥ ʘʯʘʘʣʘʣ 7,955971 

ɻʢʘʣ/ʮʘʛʠʡʥ ʘʯʘʘʣʘʣ ʥʵʤʞ ʦʨʦʭʦʦʨ ʪʫʩʛʘʩʥʳʛ ʭװʩʥʵʛʪ 5.18-ᴇᴇʩ ʭʘʨʞ ʙʦʣʥʦ.  

 

 

ɼ/ʜ 

 
ʍʵʨʵʛʣʵʛʯʠʡʥ ʪᴇʨᴇʣ 

ɼʫʣʘʘʥʳ 

ʘʯʘʘʣʘʣ 

ɻʢʘʣ/ʮʘʛ 

ɿʘʨʮʫʫʣʘʣʪ 

95/70-40 105/65-25 130/70-16,7 

1 ɼʫʣʘʘʥʳ ʩʪʘʥʮ, ʋʫʨʭʘʡ 5.6713 226,852 141,782 94,71 

2 ʊʦʩʛʦʥʳ ʭʵʨʵʛʣʵʛʯ 8.3313 333,252 208,282 139,132 

3 ʍʍʋ 1 40,0 25,0 16,7 

ʅʠʡʪ 15,003 600,104 375,075 250,550 

1-ʨ 

ʵʵʣʞʠʡʥ 

ʘʯʘʘʣʘʣ 

ʍʘʣʘʘʣʪ 6,656968    

ʉʘʣʭʠʣʫʫʣʛʘ =    

ʍʍʋ 1,299003    

ʅʠʡʪ 7,955971    

ʉװʣʞʵʵʥʠʡ ʥʠʡʣʙʵʨ ʜװʥ 22,959 918,36 573,975 383,415 
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ʍʋɺʀʃɹɸʈ-1  

ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ 4,28 ɻʢʘʣ/ʮ ʘʯʘʘʣʣʳʛ ɼʍ-7 ʨ ʭʫʜʛʘʘʩ ʦʛʪʦʣʛʦʦ ʘʚʯ 

ʰʠʥʵ ʮʦʛʮ ʪᴇʭᴇᴇʨᴇʤʞ ʩʫʫʨʠʣʫʫʣʘʥ װʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʵʵʨ ʭʦʣʙʦʞ ʪװװʥʠʡ 2-ʨ 

ʭʵʣʭʵʵʥʵʵʩ ʂ-82 ʳʥ 1 ʙʘ 2-ʨ ʭʫʜʛʠʡʥ ʙʦʣʦʥ ʂ-66ʨ ʭʫʜʛʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʂ-68ʨ 

ʭʫʜʛʘʘʩ ʰʫʫʜ 2-ʨ ʭʵʣʭʵʵʥʜ ʭʦʣʙʦʭ ʙʦʣʦʤʞʪʦʡ ʛʵʞ װʟʵʞ ʙʘʡʥʘ. ʎʦʛʮ ʪᴇʭᴇᴇʨᴇʤʞ 

(Unit)-ʠʡʛ ʜʘʨʘʘʭ ʟʫʨʘʛ 5.12-ʜ װʟװװʣʵʚ. ʕʥʵ ʭʫʚʠʣʙʘʨʳʛ ʭʵʨʵʛʞװװʣʩʥʵʵʨ 50ʘ 

ʭʫʜʛʘʘʩ ʭʦʣʙʦʭ 1,981 ɻʢʘʣ/ʮʘʛʠʡʥ ʘʯʘʘʣʣʳʛ ʂ-66ʨ ʭʫʜʛʘʘʩ ʭʦʣʙʦʞ ʪʫʭʘʡʥ 

ʩʘʣʘʘʥʳ ʘʯʘʘʣʘʣ ʭᴇʥʛᴇʨᴇʭ ʙʦʣʦʤʞ ʙװʨʜʵʥʵ. 
 

 

ɿʫʨʘʛ V.12. Ͻʣ ʭʘʤʘʘʨʘʭ ʩʭʝʤʜ ʰʠʣʞϾϾʣʵʭ ʮʦʛʮ ʪЊʭЊЊʨЊʤʞʠʡʥ ʝʨЊʥʭʠʡ ʙʘʡʜʘʣ 

 

ʍʋɺʀʃɹɸʈ-2 

ʕʥʵʭװװ ʭʫʚʠʣʙʘʨ ʥʴ ɼʊʇ-2 ʠʡʥ ʟװװʥ ʫʨʜ ʙʘʡʛʘʘ 1,693 ɻʢʘʣ/ʮʘʛʠʡʥ ʘʯʘʘʣʘʣ 

ʙװʭʠʡ ʰʠʥʵ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʰʠʥʵ ʪʦʩʛʦʥʳ ʟװװʥ ʩʘʣʘʘʥʳ ʂ-27ʨ ʭʫʜʛʠʡʥ ʜʘʨʘʘ 

ʦʛʪʦʣʛʦʦ ʘʚʯ ʰʠʥʵʵʨ ʭʦʣʙʦʣʪ ʭʠʡʭʵʜ  ʰʠʥʵ ʪʦʩʛʦʥʳ ʟװװʥ ʯʠʛʣʵʣʠʡʥ ʘʯʘʘʣʘʣ 

ʥʵʤʵʛʜʵʞ 44-ʨ ʭʫʜʛʘʘʩ ʪʵʞʵʵʛʜʵʞ ʙʘʡʛʘʘ 5-8ʨ ʙʘʡʨʥʳ ʫʟʝʣʴʜ 36ʤ  ʥʘʧʦʨ ʫʥʘʞ 

ʦʯʠʭ ʪʫʣ ʙʦʣʦʤʞʛװʡ ʛʵʞ ʪʦʦʮʦʚ. ʄᴇʥ ʫʛ ʘʯʘʘʣʣʳʛ ʥʵʤʵʵʛװʡ ʙʘʡʩʘʥ ʯ ʙʘʡʨ 

ʭʦʦʨʦʥʜʳʥ ʌ50-ʳʥ ʰʫʛʘʤ ʜʵʵʨ ʜʘʨʘʣʪ ʤʘʰ ʠʭʵʵʨ ʫʥʘʞ ʙʘʡʛʘʘ ʪʫʣ ʰʫʛʘʤʳʛ 

ʙװʜװװʩʛʵʞ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪʳʛ ʙʫʫʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʀʡʤʜ 1,693 ɻʢʘʣ/ʮʘʛʠʡʥ 

ʘʯʘʘʣʣʳʛ ʎʊʇ-2 ʠʡʥ 2ʨ ʭʵʣʭʵʵʥʠʡ ʛʘʨʛʘʣʛʘʘʩ ʪʫʩʘʜ ʥʴ ʰʫʛʘʤ ʪʘʪʘʥ װʣ ʭʘʤʘʘʨʘʭ 

ʩʭʝʤʜ ʦʨʫʫʣʞ ʙʦʣʦʭ ʭʫʚʠʣʙʘʨ ʙʘʡʞ ʙʦʣʥʦ. 

ɻʵʭʜʵʵ ʟʘʭʠʘʣʘʛʯʠʡʥ ʩʘʥʘʣ ʙʦʣʛʦʩʦʥ ʎʊʇ-2 ʦʦʩ ʂ-1, 27,28 ʭװʨʪʵʣʭ 294ʤ 

ʭʦʩ ʰʫʛʘʤʳʛ ʌ200 ʘʘʩ ʌ250ʤʤ ʙʦʣʛʦʥ ᴇʨʛᴇʪʛᴇʞ ʫʣʤʘʘʨ ʂ-28 ʘʘʩ ʂ-42 ʭװʨʪʵʣʭ 

228ʤ  ʌ150-ʳʥ ʛʦʣʯʪʦʡ ʰʫʛʘʤʳʛ ʌ200ʤʤ ʙʦʣʛʦʥ ᴇʨʛᴇʪʛᴇʞ ʮʘʘʰʠʜ ʂ42-ʦʦʩ 47ʨʫʫ 

108ʤ ʛʘʟʘʨ ʌ150ʳʥ ʰʫʛʘʤ ʰʠʥʵʵʨ ʪʘʪʘʞ ʦʨʦʥ ʩʫʫʮʳʥ 5 ʜʘʚʭʘʨ 5,6,7,8,11,12-ʨ 

ʙʘʡʨ ʪʵʨ ʦʨʯʥʳ ʰʫʛʘʤʳʥ ʜʘʨʘʣʪʳʥ ʘʣʜʘʛʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʞ 

ʙʘʡʥʘ. ʐʠʥʵʯʣʵʥ ᴇʨʛᴇʪʛᴇʩᴇʥ ʭʫʚʠʣʙʘʨʘʘʨ ʛʠʜʨʘʚʣʠʢ ʪʦʦʮʦʦʛ ʜʘʭʠʥ ʭʠʡʭʵʜ ʘʭʫʡ 

 ʨʪʵʣʭ ʜʘʨʘʣʪʳʥ ʫʥʘʣʪ 2,8 ʜʘʭʠʥ ʙʫʫʨʩʘʥ ʥʴ ʭʘʣʘʘʣʪʳʥװʡʣʯʠʣʛʵʵʥʠʡ ʙʘʡʨ ʭװ

ʯʘʥʘʨ ʩʘʡʞʨʘʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʞ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʂ-43-44ʨ ʭʫʜʛʘʘʩ ʪʵʞʵʵʛʜʞɻ 

ʙʘʡʛʘʘ ʪʵʨ ʦʨʯʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʌ50ʤʤ-ʠʡʥ ʛʦʣʯʪʦʡ ʦʨʫʫʣʛʳʥ ʰʫʛʘʤʫʫʜʳʛ ʮʘʘʰʠʜ 

ʥʵʛ ʤᴇʨ ᴇʨʛᴇʪʛᴇʥ ʩʦʣʠʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʥʴ ʪʦʦʮʦʦʥʳ װʨ ʜװʥʛʵʵʩ ʰʫʫʜ ʭʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. ʕʥʵ ʘʞʣʳʛ ʠʨʵʭ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ ᴇʤʥᴇ ʩʦʣʴʞ ᴇʨʛᴇʪʛᴇʭ ʘʞʣʳʛ ʟʘʩʚʘʨ 

ʰʠʥʵʯʣʵʣʪʠʡʥ ʘʞʣʳʥ ʪᴇʩᴇʚ, ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜᴇᴇ ʪʫʩʛʘʥ ʦʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 
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VI. ɼʋʃɸɸʅʓ ʉʊɸʅʎʓʅ ɹɸʁɻɸʃʔ ʆʈʏʀʅɼ ʅᴆʃᴆᴆʃᴆʍ ɹɸʁɼɸʃ 

6.1. ʊᴆʉʃʀʁʅ ɹɸʁɻɸʃʔ ʆʈʏʀʅɼ ʅᴆʃᴆᴆʃᴆʍ ɹɸʁɼɸʃ 

ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵʥʠʡ ʟʦʨʠʣʛʦ ʥʴ ɼʫʣʘʘʥʳ 

ʩʪʘʥʮʘʘʩ ʪʫʭʘʡʥ ʥʫʪʛʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, ʥʠʡʛʵʤ-ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʵʭ ʵʝʨʵʛ, 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʵʢʦʣʦʛʠ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʦʭʠʨʣʳʥ װʥʵʣʛʵʵʛ ʪʦʛʪʦʦʞ 

ʪװװʥʜ װʥʜʵʩʣʵʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʫʫʨʫʫʣʘʭ, ʘʨʠʣʛʘʭ ʘʨʛʘ ʭʵʤʞʵʵ, ʟᴇʚʣᴇʤʞ 

ʟʵʨʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʥ ʮʘʘʰʜʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜʘʘ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʘʡʞ ʙʦʣʦʭ ʭʘʤʛʠʡʥ ʙʘʛʘ ʭʵʤʞʵʵʥʜ ʭװʨʛʵʞ ʘʞʠʣʣʘʭ ʥᴇʭʮᴇʣʠʡʛ 

ʙװʨʜװװʣʞ ᴇʛᴇʭᴇʜ ʦʨʰʠʥʦ. 

ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯʠʡʥ ʟװʛʵʵʩ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʪᴇʨʠʡʥ ʜʵʵʜ ʰʘʪʥʳ 

ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʙʘʪʘʣʩʘʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵʥʜ 

ʪʫʩʛʘʛʜʩʘʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʫʫʨʫʫʣʘʭ, ʘʨʠʣʛʘʭ ʟʘʘʚʘʨ ʟᴇʚʣᴇʤʞ, ʙʦʣʦʤʞʠʪ 

ʭʫʚʠʣʙʘʨʫʫʜ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʯʠʛʣʵʣʵʵʨ ʙʘʨʠʤʪʣʘʥ ʘʞʠʣʣʘʭ ʭʫʫʣʴ, ʩʪʘʥʜʘʨʪ, 

ʜװʨʵʤ ʞʫʨʤʫʫʜ ʟʵʨʛʠʡʛ ʤᴇʨʜʣᴇʛ ʙʦʣʛʦʥ ʘʞʠʣʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ 

ʩʪʘʥʮʳʥ ʪᴇʨᴇʣ, ʯʘʜʘʣ, ʥװװʨʩ, ʫʩ ʭʘʥʛʘʤʞʠʡʥ ʙʦʣʦʤʞ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʪᴇʣᴇʚ 

ʙʘʡʜʘʣ, ʪװװʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ ʥʘʨʠʡʥ ʪʦʦʮʦʞ װʟʩʵʥ 

ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘ ʩʪʘʥʮʳʥ ʙʘʡʨʰʠʣ ʩʦʥʛʦʭʦʜ ʜʘʨʘʘʭ ʭװʯʠʥ ʟװʡʣʩʠʡʛ 

ʯʫʭʘʣʯʣʘʥ װʟʜʵʛ. װתʥʜ: 

¶ ɿʘʤ ʪʵʵʚʵʨ: ʉʪʘʥʮ ʙʘʨʠʭ, ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʥʳ ʜʘʨʘʘ ʟʘʤ ʪʵʵʚʨʠʡʥ ʩװʣʞʵʵʥʜ 

ʩʘʘʜʛװʡ ʭʦʣʙʦʛʜʜʦʛ ʙʘʡʭ;  

¶ ʎʘʭʠʣʛʘʘʥ ʭʘʥʛʘʤʞ: ʉʪʘʥʮʳʥ ʜʦʪʦʦʜ ʭʵʨʵʛʮʵʵʥʠʡ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʵʵ 

ʭʘʥʛʘʭ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʦʭ; 

¶ ɻʝʦʣʦʛʠ, ʭᴇʨʩʥʠʡ ʪᴇʨᴇʣ: ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʭᴇʨʩ ʞʠʥ, ʘʯʘʘ, 

ʜʦʨʛʠʣʪ ʟʵʨʛʠʡʛ ʜʘʘʭ ʯʘʜʚʘʨʪʘʡ, ʛʘʟʘʨ ʭᴇʜʣᴇʣʠʡʥ ʪʘʘʪʘʡ ʥᴇʭʮᴇʣʜ ʙʘʡʭ, 

ʤᴇʥ ʭᴇʨʩ ʥʴ ʦʚʦʡʣʪ ʩʫʫʣʪ װװʩʛʵʭʛװʡ, ʭᴇʨʩʥʠʡ ʫʩʛװʡ ʟʵʨʵʛ ʘʰʠʛʪʘʡ; 

¶ ɻʦʣ, װʝʨʠʡʥ ʟʘʤ: ɹʘʡʥʛʳʥ ʙʦʣʦʥ ʫʣʠʨʣʳʥ ʫʨʩʛʘʣʪʘʡ ʛʦʣ, װʝʨʠʡʥ ʟʘʤʘʘʩ 

ʭʦʣ ʛʘʟʨʳʛ ʩʦʥʛʦʭ; 

¶ ʋʩ, ʪװʣʰʥʠʡ ʥᴇᴇʮ: ʉʪʘʥʮ ʙʘʨʠʭ װʝʜ ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʭʵʤʞʵʵʥʠʡ ʪװʣʰ, ʫʩʥʳ ʥᴇᴇʮʪʵʡ ʙʘʡʭ;  

¶ ɹʘʡʛʘʣʴ ʦʨʯʠʥ: ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʘʚʯ 

 ;ʟʵʭװ

¶ ʎʘʛ ʘʛʘʘʨ, ʭʫʨ ʪʫʥʘʜʘʩ: ɻʘʜʥʘ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʯʠʡʛʣʵʛ, ʩʘʣʭʠʥʳ ʯʠʛ, 

ʭʫʨʜ, ʮʘʩ, ʙʦʨʦʦ ʭʫʨ ʪʫʥʘʜʩʳʛ ʪʦʦʮʦʦʣʦʭ; 

¶ ɸʨʭʝʦʣʦʛʠ, ʪװװʭʠʡʥ ʭʦʣʙʦʛʜʦʣʪʦʡ ʛʘʟʘʨ: ʊװװʭ, ʩʦʸʣʳʥ ᴇʚʠʡʥ ʭʦʣʙʦʛʜʦʣʪʦʡ 

ʙʘʨʠʣʛʘ, ʙʘʡʛʫʫʣʘʤʞʘʘʩ ʭʦʣ ʙʘʡʭ. 

ɻʵʚʯ ɼʘʨʭʘʥ-ʋʫʣ ʘʡʤʛʠʡʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʦʜʦʦ 

ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʟʫʫʭʥʫʫʜʳʛ ʰʠʥʵʯʣʵʭʵʵʩ ʛʘʜʥʘ ʪʫʩ ʩʪʘʥʮʳʥ  ʙʘʨʠʣʛʳʥ ʦʜʦʦ 

ʘʰʠʛʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʭʵʩʛʠʡʛ ʩʵʨʛʵʵʥ ʟʘʩʚʘʨʣʘʞ ᴇʨʛᴇʪʛᴇʣʠʡʥ ʟʫʫʭ, ʪװװʥʠʡ 

ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʙʘʡʨʣʫʫʣʥʘ. ʀʡʤʜ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʰʠʥʵʯʣʵʣ, 
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ᴇʨʛᴇʪʛᴇʣʠʡʥ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʩʪʘʥʮʳʥ ʟװʛʵʵʩ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʣʣʠʡʛ ʟʫʫʭʥʫʫʜʳʛ ʰʠʥʵʯʣʵʥ ᴇᴇʨʯʣᴇʭ, ʙʘʨʠʣʛʳʛ ʩʵʨʛʵʵʥ ʟʘʩʚʘʨʣʘʭ ʙʦʣʦʥ 

ʰʠʥʵʵʨ ᴇʨʛᴇʪʛᴇʣʠʡʥ ʟʫʫʭʥʫʫʜ, ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʳʥ ʫʛʩʨʘʣʪʳʥ װʝʜ װʟװװʣʵʭ 

ʥᴇʣᴇᴇʣᴇʣ ʙʘ ʘʰʠʛʣʘʣʪʳʥ װʝʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ ʛʵʞ ʭʫʚʘʘʥ װʟʵʞ ʙʦʣʥʦ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʰʠʛʣʘʣʪʳʥ װʝʜ ʷʣʛʘʨʘʭ ʫʪʘʘʥʳ ʭʠʡ, ʭʘʷʛʜʘʣ ʫʩ ʙʦʣʦʥ 

 ʡ ʪʦʭʠʦʣʜʦʣʜװʚʰʠʥʛ ʩʪʘʥʜʘʨʪ ʭʵʤʞʵʵʥʜ ʙʘʨʴʞ ʘʞʠʣʣʘʭʛװʩʛʵʭ ʜʫʫ ʯʠʤʵʵʥʠʡ ʪװװ

ʭװʨʵʵʣʵʥ ʙʫʡ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʙʦʣʦʥ ʭװʥʠʡ ʵʨװװʣ ʤʵʥʜʵʜ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ װʟװװʣʞ ʙʦʣʟʦʰʛװʡ ʶʤ.  

6.2. ɼʋʃɸɸʅʓ ʉʊɸʅʎɸɸʉ ʍתʈʕʕʃʕʅ ɹʋʁ ʆʈʏʀʅɼ תɿתתʃʕʍ ɹʆʍʀʈɼʃʓɻ 

ɹʋʋʈʋʋʃɸʍɸɼ ʏʀɻʃʕʉʕʅ ɸʈɻɸ ʍʕʄɾʕʕ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʘʩ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʛʦʣ ʙʦʣʦʥ 

ʙʦʣʟʦʰʛװʡ ʛʵʞ 2 ʘʥʛʠʣʜʘʛ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ, ʵʢʦʣʦʛʠ, 

ʦʨʦʥ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤ ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʞ ʙʦʣʟʦʰʛװʡ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʛ 

ʤʘʛʘʜʣʘʥ ʞʘʛʩʘʘʭ ʘʨʛʘʘʨ ʭװʩʥʵʛʪ 6.1-ʜ װʟװװʣʵʚ. 

ʍϾʩʥʵʛʪ VI.1. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʙʦʣʦʥ ʥʠʡʛʵʤʜ ϾʟϾϾʣʞ ʙʦʣʟʦʰʛϾʡ ʥЊʣЊЊʣʣʠʡʥ 

ʭʵʣʙʵʨ, Ͼʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ, ʵʨʯʠʤ ʥЊʣЊЊʣʣʠʡʥ ʪЊʨʣϾϾʜʪʵʡ ʫʷʣʜʘʭ ʥʴ 

ˉ ɹʘʡʛʘʣʴ ʥʠʡʛʤʠʡʥ ʭװʯʠʥ ʟװʡʣ 
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1 ɸʛʘʘʨʳʥ ʯʘʥʘʨ X  X  X  X  X  

2 ɻʝʦʣʦʛʠʡʥ ʪʦʛʪʦʮ  X   X  X   X 

3 ɸʤʴʪʥʳ ʘʡʤʘʛ  X   X  X   X 

4 ʋʨʛʘʤʣʳʥ ʪᴇʨᴇʣ ʟװʡʣ  X    X  X  X  

5 ʕʨʜʵʩ, ʪװװʭʠʡ ʵʜʠʡʥ ʥᴇᴇʮ X    X X X X   

6 ʋʩʥʳ ʥᴇᴇʮ X    X  X  X  

7 ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʙʦʭʠʨʜʦʣ X    X  X   X 

8 ɻװʥʠʡ ʫʩʥʳ ʙʦʭʠʨʜʦʣ X    X  X   X 

9 ʋʩʥʳ ʰװװʨʵʣʪʠʡʥ ʘʣʜʘʛʜʘʣ  X    X    X  

10 ʍᴇʨʩʥʠʡ ʵʣʵʛʜʵʣ  X    X X   X  

11 ʍᴇʨʩʥʠʡ װʨʞʠʣ ʰʠʤ   X   X X    X 

12 ʍᴇʨʩʥʠʡ ʙʦʭʠʨʜʦʣ X    X X   X  

13 ʅʠʡʪʠʡʥ ʵʨװװʣ ʘʭʫʡ  X    X X X  X  

14 ʄʵʨʛʵʞʣʵʵʩ ʰʘʣʪʛʘʘʣʘʭ ᴇʚʯʠʥ X X   X  X   X 

15 ɸʞʣʳʥ ʙʘʡʨ ʥʵʤʵʛʜʵʭ X    X  X   X 

16 ʗʜʫʫʨʣʳʛ ʙʫʫʨʫʫʣʘʭ  X   X  X   X 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʘʩ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ װʟװװʣʵʭ ʛʦʣ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣװװʜ ʥʴ 

ʜʘʨʘʘʭ ʭʵʣʙʵʨʪʵʡ ʙʘʡʥʘ. װתʥʜ: 

¶ ʍʘʪʫʫ ʭʘʷʛʜʘʣ /װʥʩ, ʰʘʘʨʛʘ, ʘʭʫʡʥ ʭʘʷʛʜʘʣ/ 

¶ ʍʠʡʥ ʭʘʷʛʜʘʣ /ʷʥʜʘʥʛʘʘʩ, ʘʚʪʦ ʪʝʭʥʠʢʵʵʩ/ 
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¶ ʐʠʥʛʵʥ ʭʘʷʛʜʘʣ /ʪʝʭʥʦʣʦʛʠʡʥ ʙʦʣʦʥ ʘʭʫʡʥ ʙʦʭʠʨ ʫʩ/ 

ʄᴇʥ ʜʫʫ ʯʠʤʵʵ, ʮʘʭʠʣʛʘʘʥ ʩʦʨʦʥʟʦʥ ʦʨʥʳ ʬʠʟʠʢ ʙʦʭʠʨʜʦʣ, ʥװװʨʩʠʡʛ 

ʰʘʪʘʘʭʘʜ ʜʵʣʙʵʨʵʭ ʘʶʫʣ, ᴇʥʜᴇʨ ʜʘʨʘʣʪʳʥ ʰʫʛʘʤ ʭʦʦʣʦʡ ʭʘʛʘʨʩʥʘʘʩ ʛʘʨʘʭ ʫʫʨ, 

ʫʩʥʳ ʦʩʦʣ ʟʵʨʛʠʡʛ ʛʦʣʣʦʭ ʥᴇʣᴇᴇʣᴇʣʜ ʦʨʫʫʣʞ ʪʦʦʮʜʦʛ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʘʩ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʷʚʮʘʜ ʟʘʚʩʨʳʥ 

ʙװʪʵʵʛʜʵʭװװʥ ʛʘʨʘʭʛװʡ ʙᴇʛᴇᴇʜ װʡʣʜʚʵʨʣʵʣʠʡʥ ʷʚʮʘʜ ʭʘʪʫʫ ʙʦʣʦʥ ʰʠʥʛʵʥ ʭʦʛ 

ʭʘʷʛʜʘʣ, ʫʪʘʘʥʳ ʭʠʡ, ʥʝʬʪʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʣʟʦʰʛװʡ ʙʘʡʜʣʘʘʨ ʘʩʛʘʨʘʭ ʙʦʜʠʪ 

ʙʦʣʦʥ ʙʦʣʟʦʰʛװʡ ʭʦʛ ʭʘʷʛʜʘʣ װװʩʵʞ ʛʘʨʜʘʛ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʫʪʘʘʛʘʘʨ ʘʛʘʘʨʪ ʭʘʷʛʜʘʭ ʪʦʦʩ ʥʴ ʭʠʤʠ, ʬʠʟʠʢʠʡʥ ʪᴇʨᴇʣ 

ʙװʨʠʡʥ ʵʣʝʤʝʥʪʠʡʥ ᴇʨʛᴇʥ ʭװʨʵʵʪʵʡ ʥʵʛʜʵʣ ʶʤ. ʊʵʜʛʵʵʨ ʵʣʝʤʝʥʪװװʜʠʡʛ ʜʫʨʜʚʘʣ 

Hg, Sb, Zn, Cu, Pb, Sn,W, Mo, Ni, Ag, Bi, Co, Cr, V, Cd ʛʵʭ ʤʵʪ. ɸʛʘʘʨʪ ʭʘʷʛʜʘʭ ʭʠʡ 

ʙʦʣʦʥ ʭʘʪʫʫ ʙʠʝʠʡʥ ʭʦʣʴʮʦʜ ʭװʥ, ʘʤʴʪʘʥ, ʫʨʛʘʤʘʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʨʠʣʛʘ 

ʙʘʡʛʫʫʣʘʤʞʠʜ ʭʦʨ ʥᴇʣᴇᴇ װʟװװʣʵʭװʡʮ ʦʣʦʥ ʪʦʦʥʳ ʵʣʝʤʝʥʪ ʙʘʡʜʘʛ. ɼʫʣʘʘʥʳ 

ʩʪʘʥʮʳʥ ʫʪʘʘʥʳ ʭʵʚʪʵʵ ʭᴇʜᴇʣʛᴇᴇʥʜ ʪʫʭʘʡʥ ʦʨʯʥʳ ʩʘʣʭʠʥʳ ʭʫʨʜ, ʜʵʛʜʵʤʭʠʡ 

ʙʦʜʠʩʳʥ ʞʠʥ ʛʦʣʣʦʭ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ.  

ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣʜ ʛʦʣʣʦʭ ʥᴇʣᴇᴇ װʟװװʣʵʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜ  ʙʦʣʦʭ ʟʫʫʭ 

ʙʦʣʦʥ ʫʪʘʘʥʳ ʷʥʜʘʥʛ ʥʘʨʠʡʥ ʪʦʦʮʦʦʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

6.2.1. ɸʛʘʘʨʳʥ ʯʘʥʘʨʪ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʫʨʴʜʯʠʣʘʥ 

ʩʵʨʛʠʡʣʵʭ, ʙʫʫʨʫʫʣʘʭ, ʘʨʠʣʛʘʭ ʘʨʛʘ ʭʵʤʞʵʵ 

ʊװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʫʪʘʘʥʳ ʭʠʡʜ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʦʨʯʥʳʛ 

ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʳʥ ʭʵʤʞʵʵ ʥʴ ʰʘʪʘʣʪʳʥ ʛʦʨʠʤʦʦʩ ʠʭʵʵʭʵʥ ʭʘʤʘʘʨʜʘʛ ʪʫʣ 

ʘʰʠʛʣʘʣʪʳʥ ʥᴇʭʮᴇʣʜ ʟʫʫʭʥʳ ʘʰʠʛʪ װʡʣʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʜʵʵʰʣװװʣʵʥ, 

ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪʳʛ ʙʫʫʨʫʫʣʩʥʘʘʨ ʦʨʯʠʥʜ ʭʘʷʛʜʘʭ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʣʦʥ ʭʦʨʪ 

ʥʵʛʜʣװװʜʠʡʥ ʭʵʤʞʵʵʛ ʙʘʛʘʩʛʘʥʘ. 

ɿʫʫʭʥʳ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤʳʛ ʪʦʭʠʨʫʫʣʩʥʘʘʨ ʘʛʘʘʨʪ ʭʘʷʛʜʘʭ ʙʦʭʠʨʜʫʫʣʘʛʯ 

ʙʦʜʠʩʫʫʜʳʥ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʞ ʙʦʣʥʦ. ɿʫʫʭʳʛ 50-60% -ʠʡʥ ʘʯʘʘʣʣʘʘʨ 

ʘʞʠʣʣʫʫʣʘʭʘʜ ʭʠʤʠʡʥ ʜʫʪʫʫ ʰʘʪʘʣʪʳʥ ʙװʪʵʵʛʜʵʭװװʥʠʡʛ (ʉʆ3 ʉH4 ʛʵʭ ʤʵʪ) ʙʘʨʘʛ 

ʙװʨʵʥ, ʘʟʦʪʳʥ ʠʩʣʠʡʛ 40-45%-ʠʘʨ ʙʘʛʘʩʛʘʥʘ. ʍʘʨʠʥ ʟʫʫʭʥʳ ʘʯʘʘʣʣʳʥ ᴇᴇʨʯʣᴇʣʪ 

ʭװʭʨʠʡʥ ʠʩʣʠʡʥ װװʩʵʣʪʵʜ ʪᴇʜʠʡʣᴇʥ ʥᴇʣᴇᴇʣᴇʭʛװʡ. 

ʗʥʜʘʥʛʘʘʩ ʛʘʨʘʭ ʭʦʨʪ ʫʪʘʘʥʳ ʘʛʫʫʣʘʤʞʠʡʛ ʙʘʛʘ ʙʘʡʣʛʘʭ ʫʫʪʘʪ ʙʦʣʦʥ 

ʮʘʭʠʣʛʘʘʥ ʰװװʣʪװװʨʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʅװװʨʩʥʠʡ ʦʚʦʦʣʛʳʥ ʪʦʦʩʳʛ ʙʘʛʘʩʛʘʭʘʜ ʫʩʘʘʨ ʯʠʡʛʰװװʣʵʭ ʥʴ ʘʰʠʛʣʘʣʪʳʥ 

ʟʘʨʜʣʳʛ ʠʭʵʩʛʵʜʵʛ, ʤᴇʥ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʙʦʣʦʤʞʛװʡ ʪʫʣ ʭʘʜʛʘʣʘʭ ʥװװʨʩʥʠʡ 

ʭʵʤʞʵʵʛ ʪʵʵʚʵʨʣʵʣʪʠʡʥ ʪʘʩʨʘʣʪʛװʡ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʛʦʨʠʤ, ʥװװʨʩ ʭʘʜʛʘʣʘʣʪʳʥ 

ʭʵʤʞʵʵʛ ʦʥʦʚʯʪʦʡ ʪʦʛʪʦʦʞ ʘʞʠʣʣʘʭ ʥʴ ʟװʡʪʵʡ. ʅװװʨʩʥʠʡ ʦʚʦʦʣʛʦʦʩ װװʩʵʭ ʪʦʦʩʥʳ 

ʪʘʨʭʘʣʪ ʠʭ װʝʜ ʥװװʨʩʥʠʡ ʯʘʥʘʨʪ ʥᴇʣᴇᴇʣᴇʭʛװʡ ʪʦʦʩ ʜʘʨʘʭ ʬʠʟʠʢ-ʭʠʤʠʡʥ ʘʨʛʳʛ 

ʩʫʜʣʘʭ ʭʵʨʵʛʞװװʣʵʭ, ʞʠʰʵʵ ʥʴ: ʭʣʦʨʪ ʥʘʪʨʠ ʛʵʭ ʤʵʪ. 

ʅװװʨʩ ʜʘʤʞʫʫʣʘʭ, ʭʘʜʛʘʣʘʭ ʪʘʣʙʘʡʥ ʵʨʛʵʥ ʪʦʡʨʦʥʜ ʩʘʣʭʠ ʪʦʦʩʥʦʦʩ 

ʭʘʤʛʘʘʣʘʭ ʫʨʛʘʤʘʣ, ʦʡʥ ʟʫʨʚʘʩ ʙʠʡ ʙʦʣʛʦʭ ʟʘʤʘʘʨ ʩʘʣʭʠʥʳ ʭʫʨʜ ʭװʯʠʡʛ 

ʩʘʘʨʫʫʣʘʭ, ᴇʥʛᴇʥ ʭᴇʨʩʥʠʡ ʰʦʨʦʦ, ʪʦʦʩ ʭʠʡʩʵʭʠʡʛ ʙʘʛʘʩʛʘʭ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʯ 

ʘʞʠʣʣʫʫʣʙʘʣ ʟʦʭʠʩʪʦʡ. 
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ʊʦʦʩʞʠʣʪ, ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʛ ʙʘʛʘ ʙʘʡʣʛʘʭ ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʜʫʣʘʘʥʳ 

ʩʪʘʥʮʳʥ ʭʘʰʘʘʣʘʛʜʩʘʥ ʪʘʣʙʘʡʜ ʤʦʜ ʪʘʨʠʭ ʟװʣʵʛʞװװʣʵʭ ʘʞʣʳʛ ʭʠʡʭ, ʤᴇʥ ʪװװʥʠʡ 

ʵʨʛʵʥ ʪʦʡʨʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʭ ʙʘʡʛʘʣʠʡʥ ʫʨʛʘʤʣʳʛ ʭʘʤʛʘʘʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʍʦʪ ʩʫʫʨʠʥʳ ʘʛʘʘʨʪ ʙʘʡʭ ʭʦʨʪ ʙʦʜʠʩʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʛ /ɿɼʍ/ 

  .ʩʥʵʛʪ 4.2-ʛ ʘʰʠʛʣʘʥ ʘʛʘʘʨʳʥ ʯʘʥʘʨʪ ʭʷʥʘʣʪ ʪʘʚʴʞ ʙʘʡʭ ʙʦʣʦʤʞʪʦʡװʣʩʵʥ ʭװװʟװ

ʍϾʩʥʵʛʪ VI.2. ʍʦʪ ʩʫʫʨʠʥʳ ʘʛʘʘʨʪ ʙʘʡʭ ʭʦʨʪ ʙʦʜʠʩʳʥ ɿɼʍ 

ˉ ɹʦʜʠʩʳʥ ʥʵʨ ʍʦʨʪ ʙʦʜʠʩʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵ (ɿɼʍ), ʤʛ/ʤ3 

ʅʵʛ ʫʜʘʘʛʠʡʥ 

ʭʘʤʛʠʡʥ ʠʭ 

ʍʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʍʦʨʳʥ ʟʵʨʵʛ 

1 ɸʟʦʪʳʥ ʜʘʚʭʘʨ ʠʩʵʣ  0.085 0.085 2 

2 ɸʟʦʪʳʥ ʭװʯʠʣ /ʤʦʣʝʢʫʣʘʘʨ/ 0.4 0.4 2 

3 ɸʟʦʪʳʥ ʭװʯʠʣ /ʫʩʪᴇʨᴇʛʯʠʡʥ 

ʠʦʥʦʦʨ/ 

0.006 0.006 2 

4 ɸʤʤʠʘʢ 0.2 0.2 4 

5 ɸʤʠʣʳʥ ʩʧʠʨʪ  0.01 0.01 3 

6 ɸʮʝʪʦʥ  0.35 0.35 4 

7 ɹʝʥʟʦʣ  1.5 0.8 2 

8 ɻʝʢʩʘʥ  0.1 - 3 

9 ɹʫʪʠʣʳʥ ʩʧʠʨʪ 60 - 4 

10 ʅʘʬʪʘʣʠʥ 0.003 0.003 4 

11 ʎʘʡʨʳʥ ʠʩʵʣ    

12 ʍʦʨʛװʡ ʪʦʦʩ  0.5 0.15 3 

13 ʍװʭʵʨʣʵʛ ʘʥʛʠʜʨʠʜ 0.5 0.15 3 

14 ɾʦʥʰʪᴇʨᴇʛʯʠʡʥ ʜʫʪʫʫ ʠʩʵʣ 3.0 1.0 4 

15 ʊʦʣʫʦʣ 0.6 0.6 3 

16 ɼᴇʨʚᴇʥ ʭʣʦʨʪ ʞʦʥʰʪᴇʨᴇʛʯ 4.0 2.0 2 

17 ʎʫʫʥʳ ʘʥʛʠʜʨʠʜ  0.1 0.03 3 

18 ʌʝʥʦʣ 0.01 0.01 3 

19 ʌʨʝʦʥ 11  100.0 10.0 4 

20 ʌʨʝʦʥ 12 100.0 10.0 4 

21 ʌʨʝʦʥ 21 100.0 10.0 4 

22 ʌʨʝʦʥ 22  100.0 10.0 4 

23 ʍʘʨ ʪʫʛʘʣʛʘ ʙʦʣʦʥ ʪװװʥʠʡ 

ʥʵʛʜʣװװʜ  

- 0.0007 1 

24 ʍװʭʵʨʪ ʫʩʪᴇʨᴇʛʯ 0.008 0.008 2 

25 ʍװʭʵʨʪ ʞʦʥʰʪᴇʨᴇʛʯ 0.03 0.005 2 

ɸʛʘʘʨ ʜʘʭʴ ʮʘʮʨʘʛ ʠʜʵʚʭʞʠʣʠʡʥ ʬʦʥ: ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʮʘʮʨʘʛ ʠʜʵʚʭʞʠʣʠʡʥ 

ʬʦʥ ʪʫʭʘʡʥ ʥʫʪʛʠʡʥ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ, ʭᴇʨʩ, ʯʫʣʫʫʣʛʠʡʥ ʣʠʪʦʣʦʛʠ ʙװʪʵʮ, ʮʘʛ 

ʫʫʨʳʥ ʥᴇʭʮᴇʣ, ʮʘʛ ʭʫʛʘʮʘʘ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʜʘʛ. ɸʛʘʘʨ ʜʘʭʴ ʪʦʦʩʦʥʮʨʳʥ ʥʠʡʣʙʵʨ 

ʙʝʪʘ ʠʜʵʚʭʠʡʥ ʩʘʨʳʥ ʜʫʥʜʞʠʡʥ ʷʚʮ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘʩʘʞ 

ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʠʭʵʩʜʵʛ.  
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ʍϾʩʥʵʛʪ VI.3. ɸʛʘʘʨ ʙʦʭʠʨʜʫʫʣʘʭ ʪʦʤʦʦʭʦʥ ʵʭ ϾϾʩʚʵʨϾϾʜ 

ʜ/ʜ 
ɸʛʘʘʨ ʙʦʭʠʨʜʫʫʣʘʭ 

 ʩʚʵʨװװ ʥʜʩʵʥ ʵʭװ

ʍʘʷʛʜʣʳʥ 

ʜʵʛʜʵʤʭʠʡ  ʙʠʝʪ 
ʍʠʡ ʭʵʣʙʵʨʠʡʥ ʭʘʷʛʜʘʣ 

1. 
ʋʫʨʳʥ ʟʫʫʭ, װʡʣʜʚʵʨʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʟʫʫʭ 
 ʥʩ, ʭᴇᴇװ

NO2; SO2; CO ʙʦʣʦʥ ʦʨʛʘʥʠʢ ʭװʯʣװװʜ; 

ʙʝʥʟʘʧʠʨʝʥ, ʘʣʴʜʝʛʠʜ 

2. ɸʚʪʦ ʭᴇʜᴇʣʛװװʨ ʪʦʨʪʦʛ 
ʉʆ; Nʆ; ʥװװʨʩ ʫʩʪᴇʨᴇʛʯ, ʙʝʥʟʘʧʠʨʝʥ, 

ʘʣʴʜʝʛʠʜ 

3. 
ʅʝʬʪʴ ʙʦʣʦʚʩʨʫʫʣʘʭ 

 ʡʣʜʚʵʨװ

 

ʪʦʦʩ, ʪʦʨʪʦʛ 

SO2; H2S; NH3; Noʭ; CO ʥװװʨʩ ʫʩʪᴇʨᴇʛʯ, 

ʭװʯʠʣ, ʘʣʴʜʝʛʠʜ, ʢʝʧʪʦʥ, ʭʦʨʪ ʭʘʚʜʘʨ װװʩʛʵʭ 

ʙʦʜʠʩ 

 

4. 

 

ʍʠʤʠʡʥ װʡʣʜʚʵʨ 

 

ʪʦʦʩ, ʪʦʨʪʦʛ 

 :ʡʣʜʚʵʨʣʵʣʠʡʥ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʭʘʤʘʘʨʘʥת

H2S, CS2, CO; NH3, ʭװʯʣװװʜ, ʦʨʛʘʥʠʢ ʙʦʜʠʩ, 

ʫʫʩʛʫʫʨʫʫʜ, ʭʠʡʩʤʵʣ ʙʠʝʪ, ʩʫʣʴʬʠʜ ʛʵʭ ʤʵʪ 

5. ʄʝʪʘʣʣ, ʢʦʢʩʳʥ װʡʣʜʚʵʨ 
ʪʦʦʩ, ʪᴇʤʨʠʡʥ 

ʭʘʥʘʩʘʥ ʠʩʵʣ 

SO2; CO; NH3; NOʭ; ʬʪʦʨʪ ʥʵʛʜʣװװʜ; ʮʠʘʥʳ 

ʥʵʛʜʣװװʜ, ʦʨʛʘʥʠʢ ʙʦʜʠʩ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ 

 

6. 

 

ʋʫʣʳʥ װʡʣʜʚʵʨ 
ʪʦʦʩ, ʪʦʨʪʦʛ 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩװ ʡʣʜʚʵʨʣʵʣʠʡʥת

ʭʘʤʘʘʨʘʥ: CO; ʬʪʦʨʪ ʥʵʛʜʵʣ, ʦʨʛʘʥʠʢ ʙʦʜʠʩ 

7. ʍװʥʩʥʠʡ װʡʣʜʚʵʨ ʊʦʦʩ, ʪʦʨʪʦʛ 
NH3; H2S; (ʦʨʛʘʥʠʢ ʙʦʜʠʩʳʥ ʦʣʦʥ 

ʙװʨʵʣʜʵʭװװʥʪ ʭʦʣʴʮ) 

8. 
ɹʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ 

 ʡʣʜʚʵʨװ
ʪʦʦʩ CO; ʦʨʛʘʥʠʢ ʥʵʛʜʣװװʜ 

 

ʋʪʘʘʪʘʡ ʭʘʤʪ ʭʘʷʛʜʘʞ ʙʘʡʛʘʘ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʫʫʜʳʥ ʛʘʨʘʣʪʳʥ ʭʵʤʞʵʵ 

ʥʴ ʥʦʨʤ ʪʦʛʪʦʦʭ װʥʜʩʵʥ װʟװװʣʵʣʪ ʙʦʣʦʭʳʥ ʟʵʨʵʛʮʵʵ ʪʦʛʪʦʦʩʦʥ ʥʦʨʤʳʛ ʜʘʛʘʞ 

ʤᴇʨʜʩᴇʥ ʵʩʵʭʠʡʛ ʭʷʥʘʭ, ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʪʘʣʘʘʨ ʘʚʯ ʭʵʨʵʛʞװװʣʞ ʙʫʡ 

ʘʨʛʘ ʭʵʤʞʵʵʛ װʥʵʣʵʭ װʥʜʩʵʥ װʟװװʣʵʣʪ ʙʦʣʜʦʛ. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ 

 ʥʠʡװװʣʞ ʙʫʡ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ ʭʘʤʛʠʡʥ ʠʭ ʥʴ ʘʛʘʘʨ ʦʨʯʥʳ ʙʦʭʠʨʜʦʣ ʙᴇʛᴇᴇʜ ʪװװʟװ

ʜʦʪʨʦʦʩ ʘʛʘʘʨʪ ʭʘʷʞ ʙʫʡ ʫʪʘʘ ʥʴ ʘʛʘʘʨ ʙʦʭʠʨʜʫʫʣʘʭ ʛʦʣ ʵʭ װװʩʚʵʨ ʶʤ. 

ɸʛʘʘʨʪ ʫʪʘʘʪʘʡ ʭʘʤʪ ʭʘʷʛʜʘʞ ʙʘʡʛʘʘ װʥʩ, ʭᴇᴇ, ʪʦʦʩʥʦʦʩ ʙʘʡʛʘʣʴ ʦʨʯʠʥ, 

ʭװʤװװʩʪ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ NAPCA-ʠʡʥ ʦʡʨʦʣʮʦʦʛʦʦʨ ʪʦʜʦʨʭʦʡʣʩʥʳʛ 6.4 ʜװʛɻ ʵʨ 

ʭװʩʥʵʛʪʵʜ ʭʘʨʫʫʣʘʚ. 

ʍϾʩʥʵʛʪ VI.4. ɸʛʘʘʨʪ ʫʪʘʘʪʘʡ ʭʘʤʪ ʭʘʷʛʜʘʞ ʙʘʡʛʘʘ Ͼʥʩ, ʪʦʦʩ, ʭЊЊʥʠʡ ϾʟϾϾʣʵʭ ʥЊʣЊЊʣЊʣ 

 ʥʩ, ʪʦʦʩʥʳת

ʘʛʫʫʣʘʤʞ, ʤʢʛ/ʤ3 
 ʥװʨ ʜװ ʣʵʭ ʥᴇʣᴇᴇʣᴇʣ, ʭʫʛʘʮʘʘ ʅᴇʣᴇᴇʣʣʠʡʥװװʟת

60-180 
ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʙʘ ʛʝʦʤʝʪʨʠʡʥ ʜʫʥʜʘʞ 

ʯʠʡʛʰʠʣ 

ɻʘʥ ʙʘ ʮʘʡʨʳʥ ʵʜ ʘʥʛʠʫʜʳʛ 

ʟʵʚʨװװʣʥʵ. 

150 ----ñ----- ʭʘʨʴʮʘʥʛʫʡ ʯʠʡʛ 70 %-ʠʘʩ ʙʘʛʘ 
8 ʢʤ ʭװʨʪʵʣ װʟʵʛʜʵʭ ʦʨʯʠʥ 

ʙʫʫʨʥʘ. 

100-150 ----ñ----- 
ʅʘʨʥʳ ʰʫʫʜ ʮʘʮʨʘʛ 3 ʜʘʭʠʥ 

ʙʘʛʘʩʥʘ. 

80-100 
----ñ----- , ʩʫʣʴʬʘʪʳʥ ʪװʚʰʠʥ ʩʘʨʜ 30 ʤʛ/ʩʤ2 

ʭװʨʵʭ 

ʅʘʩ ʙʘʨʘʣʪʳʛ ʠʭʵʩʛʵʭ 

ʵʨʩʜʵʣʪʵʡ. 

100-130 ----ñ----, ʘʛʘʘʨ ʜʘʭʴ SO2=120 ʤʢʛ/ʤ3 ʙʦʣʥʦ. 
ʍװװʭʜʠʡʥ ʘʤʴʩʛʘʣʳʥ ʟʘʤʳʥ 

ᴇʚʯʣᴇʣ ʠʭʵʩʥʵ. 

200 
ɸʛʘʘʨ ʜʘʭʴ SO2-ʳʥ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ 

ʘʛʫʫʣʘʤʞ 250 ʤʢʛ/ʤ3-ʵʵʩ ʵʭʵʣʥʵ. 
ɸʞʠʣʣʘʛʩʜʳʥ ᴇʚʯʣᴇʣ ʠʭʵʩʥʵ. 
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300 
24 ʮʘʛʠʡʥ ʪʫʨʰ SO2-ʳʥ ʭʘʤʛʠʡʥ ʠʭ ʘʛʫʫʣʘʤʞ 

ʥʵʛ ʫʜʘʘ SO2>630 ʤʢʛ/ʤ3 ʙʦʣʥʦ. 
ɸʨʭʘʛ ʙʨʦʥʭʠʪ ʵʨʩ ʭʫʨʮʘʜʥʘ. 

750 
ɸʛʘʘʨ ʜʘʭʴ SO2-ʠʡʥ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ 

ʘʛʫʫʣʘʤʞ SO2>715 ʤʢʛ/ʤ3 ʙʦʣʥʦ. 

ᴆʚʯʣᴇʣ ʙʘ ʥʘʩ ʙʘʨʘʣʪ ʵʨʩ 

ʠʭʵʩʥʵ. 

  

ɸʰʠʛʣʘʣʪʳʥ װʝʠʡʥ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʛʘʘʨ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʜ  ʙʫʫʭ װʥʩʥʠʡ 

ʭʘʤʛʠʡʥ ʠʭ ʘʛʫʫʣʘʤʞ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʷʥʜʘʥʛʘʘʩ ʪʫʭʘʡʥ ʷʥʜʘʥʛʠʡʥ ᴇʥʜʨʠʡʛ 8-

18ʘʘʨ ᴇʩʛᴇʩᴇʥ ʟʘʡʜ ʙʘʡʜʛʠʡʛ ʪʦʛʪʦʦʩʦʥ ʙʘʡʥʘ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʥװװʨʩ ʭʘʜʛʘʣʘʭ ʪʘʣʙʘʡʥ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭʘʜ ʜʘʨʘʘʭ 

ʘʨʛʘ ʭʵʤʞʵʵʛ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. װתʥʜ:  

- ʅװװʨʩʥʠʡ ᴇᴇʨᴇᴇ ʰʘʪʘʣʪʘʘʩ ʩʵʨʛʠʡʣʵʭ 

- ʋʜʘʘʥ ʘʰʠʛʣʘʛʜʘʘʛװʡ ʭʵʩʛʠʡʥ ʥװװʨʩʥʠʡ ʭʘʣʘʣʪʳʛ ʰʘʣʛʘʭ. 

- ʍʘʣʩʘʥ ʙʫʶʫ ʰʘʪʘʭʘʜ ʙʵʣʵʥ ʙʦʣʩʦʥ ʥװװʨʩʠʡʛ ʫʩʘʘʨ ʭᴇʨʛᴇʞ ʫʥʪʨʘʘʭ. 

 .ʩʩʵʥ ʛʘʣʳʛ ʘʯʠʞ ʟʘʡʣʫʫʣʘʥ ʫʥʪʨʘʘʞ ʭᴇʨʩᴇᴇʨ ʜʘʨʘʭװת -

- ʅװװʨʩʥʠʡ ʪʘʘʟ, ʫʣʥʳ ʮʵʚʵʨʣʵʛʵʵʛʵʵʨ ʙʦʭʠʨʜʩʦʥ ʭᴇʨʩʠʡʛ ʦʚʦʦʣʛʦʦʨ ʜʘʨʞ 

ʙʫʣʘʭ. 

- ᴆᴇʨᴇᴇ ʰʘʪʜʘʛ ʥװװʨʩʣʵʛ ʘʨʛʠʣʠʪ ʙʦʣʦʥ ᴇʛᴇʨʰʩᴇʥ ʥװװʨʩʠʡʛ ʦʚʦʦʣʛʦʦʨ ʜʘʨʞ 

ʙʫʣʘʭ. 

6.2.2.  ʊᴇʩʣᴇᴇʩ ʘʛʘʘʨʳʥ ʯʘʥʘʨʪ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ,  װʥʵʣʛʵʵ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʷʥʜʘʥʛʘʘʨ ʫʪʘʘʪʘʡ ʭʘʷʛʜʘʞ ʙʘʡʛʘʘ װʥʩ, ʪʦʦʩ, ʭᴇᴇ, ʪʦʨʪʦʛ 

ʥʴ ʦʨʯʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ, ʙʘʡʰʠʥ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʦʨʯʥʳʛ ʙʦʭʠʨʜʫʫʣʘʭʘʘʩ ʛʘʜʥʘ 

ʜʦʪʦʛʰ ʥʵʚʯʠʥ ʦʨʞ ʙʠʯʠʣ ʫʫʨ ʘʤʴʩʛʘʣʳʛ ᴇᴇʨʯʠʣʜᴇʛ. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ 

ʘʞʠʣʣʘʛʘʘʥʳ ʷʚʮʘʜ ʪװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʞ ʦʨʯʠʥʜ ʭʘʷʛʜʘʞ ʙʘʡʛʘʘ װʥʩ, 

ʫʪʘʘʥʳ ʭʠʡ ʥʴ ʘʛʘʘʨ ʤʘʥʜʘʣ, ʭװʥ, ʘʤʴʪʘʥ, ʫʨʛʘʤʣʳʥ ᴇʩᴇʣʪ, װʨʞʠʣʪ, ʛʘʟʨʳʥ ʭᴇʨʩ, 

ʫʩʘʥʜ ʪʦʜʦʨʭʦʡ ʥᴇʣᴇᴇʣʣʠʡʛ װʟװװʣʵʭ ʶʤ. ʊװʣʰʥʠʡ ʰʘʪʘʣʪʘʘʩ װװʩʵʭ ʫʪʘʘʪʘʡ ʭʘʤʪ 

ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭʘʷʛʜʘʭ ʙʦʭʠʨʜʫʫʣʘʛʯ ʙʦʜʠʩʫʫʜʳʥ ʪᴇʨᴇʣ, ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʩʥʳ 

 ,ʥʜʩʵʥ ʜʵʵʨ ʪʵʜʛʵʵʨʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ, ʪʝʭʥʦʣʦʛʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭװ

ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ ʜʵʵʜ ʭʵʤʞʵʵʥʠʡ ʥʦʨʤ ʪʦʛʪʦʦʭ ʥʴ ʘʛʘʘʨ ʤʘʥʜʣʳʛ ʙʦʭʠʨʜʣʦʦʩ  

ʭʘʤʛʘʘʣʘʭ ʯʫʭʘʣ ʘʨʛʘ ʭʵʤʞʵʵ ʶʤ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʠʭ ʷʚʮʘʜ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʛ 

ʭʘʤʘʨʩʘʥ ʫʨʛʘʤʘʣ, ʭᴇʨʩ, ʫʩʘʥʜ ʥᴇʣᴇᴇʣᴇʭװʡʮ ʭʵʤʞʵʵʥʠʡ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣ װװʩʵʭ  

ʶʤ. ʉʪʘʥʮ ʙʘʨʠʭ, ʩʪʘʥʮʳʥ ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʥᴇʣᴇᴇʛᴇᴇʨ װװʩʵʭ 

ʪʦʦʩ, ʰʦʨʦʦ ʙʦʣʦʥ ʭʦʨʪ ʭʠʡ ʘʛʘʘʨ ʦʨʯʥʳʛ ʙʦʭʠʨʜʫʫʣʘʭʘʘʨ ʙʘʡʜʘʛ. װתʥʜ:  

- ʉʪʘʥʮʳʥ ʙʘʨʠʣʛʳʥ ʘʞʠʣ ʷʚʘʛʜʘʭ װʝʠʡʥ ʪʦʦʩ,  

- ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʛ ʷʚʘʭ װʝʜ ʙʦʩʩʦʥ ʟʘʤʳʥ ʪʦʦʩ,  

- ʄʘʰʠʥ ʤʝʭʘʥʠʟʤ,ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ ʜʦʪʦʦʜ ʰʘʪʘʣʪʘʪ ʭᴇʜᴇʣʛװװʨʠʡʥ 

ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʛʘʨʘʭ ʫʪʘʘ ʙʦʣʦʥ ʭʦʨʪ ʭʠʡ, 

- ʅװװʨʩ ʪʵʵʚʵʨʣʵʭ, ʙʫʫʣʛʘʭ װʝʜ ʭʠʡʩʵʭ ʪʦʦʩ, ʰʦʨʦʦ,  

- ɿʫʫʭʥʳ ʷʥʜʘʥʛʘʘʩ ʛʘʨʘʭ ʫʪʘʘ ʙʦʣʦʥ װʥʩ, ʭʦʨʪ ʭʠʡ ʟʵʨʵʛ ʙʦʣʥʦ.  

ɸʛʘʘʨʪ ʪʘʨʭʘʭ ʭʦʨʪ ʭʠʡ ʙʦʣʦʥ ʫʪʘʘ ʪʦʦʩʥʳ ʭʵʤʞʵʵ ʞʠʣʠʡʥ ʜᴇʨʚᴇʥ ʫʣʠʨʘʣʜ 

ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʜʘʛ.  
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ʍϾʩʥʵʛʪ VI.5. ɿʫʫʭʥʘʘʩ ʛʘʨʯ ʙʘʡʛʘʘ ʭʦʨʪ ʭʠʡʥ MNS 6298:2011 ʩʪʘʥʜʘʨʪ 

ˉ ʉʪʘʥʜʘʨʪ 
NOx 

ʤʛ/ʤ3 

ʉʆ 

ʤʛ/ʤ3 

SO2 

ʤʛ/ʤ3 

ɼʵʛʜʵʤʭʠʡ װʥʩ 

ʈʄ, ʤʛ/ʤ3 

1 MNS 6298:2011 450 180 400 50 

2 
2010/75/EU 

200 10 20 10 

6.2.3. ʊᴇʩʣᴇᴇʩ ʫʩʥʳ ʥᴇᴇʮ, ʯʘʥʘʨʪ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʘʣ  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʟʫʫʭʘʥʜ ʘʰʠʛʣʘʭ ʫʩʥʳ ʯʘʥʘʨʳʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ ʫʩ 

ʙʦʣʦʚʩʨʫʫʣʘʭ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʜʘʛ.  

ʍϾʩʥʵʛʪ VI.6. ɿʫʫʭʥʳ ʫʩʥʳ ʯʘʥʘʨʳʥ ʰʘʘʨʜʣʘʛʘ 

ʅʵʨ ʅʘʡʨʣʘʛʘ 
ɸʛʫʫʣʘʣʪʳʥ ʟᴇʚʰᴇᴇʨᴇʛʜᴇʭ 

ʭʵʤʞʵʵ 

ɿʫʫʭʥʳ ʪʵʞʵʵʣʠʡʥ ʫʩ ὛὭὕ Ò120ʤʢʛ/ʣ 

ʋʫʨ 

ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʜʚʘʨ 

ʎɼʏ (250C ) 
Ò0.5ÕC/cʤ 

ὛὭὕ Ò25ʤʢʛ/ʣ 

Na Ò25ʤʢʛ/ʣ 

Fe Ò20ʤʢʛ/ʣ 

Cu Ò5ʤʢʛ/ʣ 

ʊʵʞʵʵʣʠʡʥ ʫʩ (ʰװʣʪʣʵʛ 

ʥᴇʭʮᴇʣʜ) 

ɸʤʤʠʘʢ Ò1000ʤʢʛ/ʣ 

ʅʝʬʪʠʡʥ ʙװʪʵʵʛʜʵʭװװʥ, ʪʦʩ Ò0.3ʤʢʛ/ʣ 

ʋʫʩʩʘʥ ʭװʯʠʣʪᴇʨᴇʛʯ Ò10ʤʢʛ/ʣ 

Fe Ò20ʤʢʛ/ʣ 

Cu Ò5ʤʢʛ/ʣ 

ʕʝʨʵʛ ʎɼʏ (250C ) Ò0.5 ÕC/cʤ 

ʍʘʪʫʫʣʘʛ Ò3ʤʢʛ/ʣ 

ʨʅ Ò9.1Ñ0.1 

ʅʠʡʪ ʢʘʨʙʦʥʘʪ (ʉʆ2 ïʜ 

ʰʠʣʞװװʣʩʥʵʵʨ) 
Ò1ʤʢʛ/ʣ 

ʊʦʛʦʦʥʳ ʫʩ 

(ʌʦʩʬʘʪʘʘʨ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʛʜʩʵʥ) 

 

ɼʘʚʩʣʘʛ Ò 21 ʤʢʛ/ʣ 

pH (250C ) Ò9.3-11.2 

ʎʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʯʘʜʚʘʨ 

ʎɼʏ (250C ) 
Ò 42 ÕC/cʤ 
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6.3. ʉתʃɾʕʕʅʀʁ ʅʕʄʕʃʊ ʋʉ ɹʆʃʆʅ ʉתʃɾʕʕʅʀʁ ʋʉʅʓ ʏɸʅɸʈʊ 

ʊɸɺʀɻɼɸʍ ʐɸɸʈɼʃɸɻɸ 

ʐʠʥʵʵʨ ʙʘʨʠʛʜʘʭ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʥʵʤʵʣʪ ʫʩʥʳ ʯʘʥʘʨʳʥ ʥʦʨʤ ʥʴ ʄʦʥʛʦʣ 

ʋʣʩʳʥ ɼʵʜ ʙװʪʮʠʡʥ ʩʘʡʜʳʥ 2003 ʦʥʳ 06 ʜʫʛʘʘʨ ʩʘʨʳʥ 06-ʥʳ ᴇʜʨʠʡʥ 125 ʜʫʛʘʘʨ 

ʪʫʰʘʘʣʘʘʨ ʙʘʪʣʘʛʜʩʘʥ ñʕʨʯʠʤ ʭװʯʥʠʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʪʝʭʥʠʢ 

ʘʰʠʛʣʘʣʪʳʥ ʜװʨʵʤò-ʜ ʟʘʘʩʥʘʘʨ ʜʘʨʘʘʭ ʥʦʨʤʳʛ ʭʘʥʛʘʩʘʥ ʙʘʡʭ ʸʩʪʦʡ. 

ʍϾʩʥʵʛʪ VI.7. ʉϾʣʞʵʵʥʠʡ ʥʵʤʵʣʪ ʫʩʥʳ ʯʘʥʘʨʳʥ ʥʦʨʤ 

ʜ/ʜ ʋʩʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ ʍʵʤʞʠʭ ʥʵʛʞ ʊʦʦʥ ʫʪʛʘ 

1 ʏᴇʣᴇᴇʪ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʥ ʘʛʫʫʣʘʣʪ ʤʛ/ʜʤ3 0 

2 

ʨʅ-ʠʡʥ ʫʪʛʘ: 

1. ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤʜ 

2.   ʍʘʘʣʪʪʘʡ ʩʠʩʪʝʤʜ 

 

- 

- 

 

8.3-9.0 

8.3-9.5 

3 ʋʫʩʩʘʥ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʘʣʪ ʤʢʛ/ʜʤ3 50-ʘʘʩ ʠʭʛװʡ 

4 ʍᴇʚᴇʛʯ ʙʦʜʠʩ ʤʛ/ʜʤ3 5-ʘʘʩ ʠʭʛװʡ 

5 ʅʝʬʪʴ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʦʣʴʮ ʤʛ/ʜʤ3 1-ʵʵʩ ʠʭʛװʡ 

ɼʫʣʘʘʥʳ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʥʵʤʵʣʪ ʫʩʥʳ ʢʘʨʙʦʥʘʪʳʥ ʠʥʜʝʢʩ ʥʴ ʀʢ ʜʘʨʘʘʭ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʙʘʡʞ 

ʙʦʣʦʭʛװʡ. 

ʜ/ʜ ʊʦʥʦʛʣʦʣʳʥ ʪᴇʨᴇʣ 

ʉװʣʞʵʵʥʠʡ 

ʫʩʥʳ 

ʪʝʤʧʝʨʘʪʫʨ 0ʉ 

ʀʢ (ʤʛ-ʵʢʚ/ ʜʤ3)2 

ɿʘʜʛʘʡ 

ʩװʣʞʵʵʥʜ 
ɹʠʪװװ ʩװʣʞʵʵʥʜ 

1 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 

ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 
70-100 

3.2 

4.0 

3.0 

3.5 

2 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 

ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 
101-120 

2.0 

3.0 

1.8 

2.5 

3 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 

ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

121-130 

121-140 

1.5 

2.5 

1.2 

2.0 

4 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 

ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

131-140 

141-150 

1.2 

2.0 

1.0 

2.0 

5 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 

ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

141-150 

151-200 

0.8 

1.0 

0.5 

0.5 

 

ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤ (ʭʘʣʫʫʥ ʫʩ ʰʫʫʜ ʭʵʨʵʛʣʵʜʵʛ)-ʠʡʥ 

ʥʵʤʵʣʪ ʫʩʥʳ ʯʘʥʘʨ ʥʴ ʫʥʜʥʳ ʫʩʥʳ ʥʦʨʤ ʙʘ ʘʨʠʫʥ ʮʵʚʨʠʡʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ 

ʙʘʡʭ ʸʩʪʦʡ. ɼʫʣʘʘʮʫʫʣʛʳʥ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤʠʡʥ ʥʵʤʵʣʪ ʫʩʥʳ ʩʦʨʴʮʳʛ 20 ʤʠʥʫʪ 

ʙʫʮʘʣʛʘʭʘʜ ʦʨʛʘʥʠʢ ʭʦʣʴʮʦʦʩ ʰʘʣʪʛʘʘʣʘʥ ᴇʥʛᴇ ʥʴ ʥʦʨʤʪ ʭʵʤʞʵʵʥʵʵʩ ʠʭʩʵʞ 

ᴇᴇʨʯʣᴇʛʜʚᴇʣ ʫʛ ʫʩʳʛ ʢʦʘʛʫʣʷʮʠʡʥ ʘʨʛʘʘʨ ʮʵʚʵʨʰװװʣʵʭ ʭʵʨʵʛʪʵʡ. ʍʘʣʫʫʥ ʫʩʳʛ ʥʴ 

ʘʚʯ ʘʰʠʛʣʘʜʘʛ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤʠʡʥ ʥʵʤʵʣʪ ʫʩʳʛ ʰʦʭʦʡʛʦʦʨ (ʩʠʣʠʢʘʪʘʘʨ) 

ʙʦʣʦʚʩʨʫʫʣʜʘʛ ʙʦʣ ʥʵʤʵʣʪ ʫʩʘʥ ʜʘʭʴ ʰʦʭʦʡʥ ʘʛʫʫʣʘʤʞ ʥʴ SiO2ïʜ ʰʠʣʞװװʣʩʥʵʵʨ 

50 ʤʛ/ʜʤ3-ʵʵʩ ʠʭʛװʡ ʙʘʡʚʘʣ ʟʦʭʠʥʦ.  

ʅʵʤʵʣʪ ʫʩʘʥʜ ʩʠʣʠʢʘʪʳʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʜʵʛ ʙʦʣ ʢʘʣʴʮʠʡʥ ʘʛʫʫʣʘʣʪʳʥ 

ʜʵʵʜ ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʭʜʦʦ ʩװʣʞʵʵʥʠʡ ʫʩʳʛ ʟʦʭʠʭ ʭʵʤʞʵʵʥʜ ʭʘʣʘʘʭʳʥ ʪʫʣʜ 

ʜʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡʥ ʭʘʥʳʥ ʜʦʪʦʨ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ 400ʉ-ʘʘʨ ʠʭ ʙʘʡʭ ʸʩʪʦʡʛ 

ʭʘʨʛʘʣʟʘʥ (CaSO4, CaSiO3 ʷʣʛʘʨʘʭʘʘʩ ʩʵʨʛʠʡʣʞ) ʩʫʣʴʬʘʪʫʫʜʳʥ ʙʘ ʮʘʭʠʫʨʳʥ 

ʭװʯʣʠʡʥ ʥʠʡʣʙʵʨ ʘʛʫʫʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʨʵʛʪʵʡ. ɼʫʣʘʘʥʳ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ 

ʥʵʤʵʣʪ ʫʩʘʥʜ ʛʠʜʨʘʟʠʥ ʙʦʣʦʥ ʙʫʩʘʜ ʭʦʨʪ ʙʦʜʠʩ ʰʫʫʜ ᴇʛᴇʭʠʡʛ  ʭʦʨʠʛʣʦʥʦ.  
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ñʕʨʯʠʤ  ʭװʯʥʠʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʪʝʭʥʠʢ ʘʰʠʛʣʘʣʪʳʥ 

ʜװʨʵʤò-ʜ ʟʘʘʩʥʘʘʨ ʜʫʣʘʘʥʳ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨ ʥʴ ʜʘʨʘʘʭ ʥʦʨʤʳʛ ʭʘʥʛʘʩʘʥ 

ʙʘʡʭ ʸʩʪʦʡ. 

ʍϾʩʥʵʛʪ VI.8. ʉϾʣʞʵʵʥʠʡ ʫʩʥʳ ʯʘʥʘʨʳʥ ʥʦʨʤ 

ʜ/ʜ ʋʩʥʳ ʯʘʥʘʨʳʥ װʟװװʣʵʣʪװװʜ ʍʵʤʞʠʭ ʥʵʛʞ ʊʦʦʥ ʫʪʛʘ 

1 ʏᴇʣᴇᴇʪ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʥ ʘʛʫʫʣʘʣʪ ʤʛ/ʜʤ3 0 

2 
ʨʅ-ʠʡʥ ʫʪʛʘ: 
ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤʜ 
ʍʘʘʣʪʪʘʡ ʩʠʩʪʝʤʜ 

- 
- 

8.3-9.0 
8.3-9.5 

3 
ʊᴇʤʨʠʡʥ ʥʵʛʜʣʠʡʥ ʘʛʫʫʣʘʣʪ: 
ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤʜ 
ʍʘʘʣʪʪʘʡ ʩʠʩʪʝʤʜ 

 
ʤʛ/ʜʤ3 

 
0.3-ʘʘʩ ʠʭʛװʡ 
0.5-ʘʘʩ ʠʭʛװʡ 

4 ʋʫʩʩʘʥ ʭװʯʠʣʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʘʣʪ ʤʢʛ/ʜʤ3 50-ʘʘʩ ʠʭʛװʡ 

5 ʍᴇʚᴇʛʯ ʙʦʜʠʩ ʤʛ/ʜʤ3 5-ʘʘʩ ʠʭʛװʡ 

6 
ʅʝʬʪʴ ʙװʪʵʵʛʜʵʭװװʥʠʡ ʭʦʣʴʮ: 
ɼʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʥ ʥʵʵʣʪʪʵʡ ʩʠʩʪʝʤʜ 
ʍʘʘʣʪʪʘʡ ʩʠʩʪʝʤʜ 

ʤʛ/ʜʤ3 
0.3-ʘʘʩ ʠʭʛװʡ 
1-ʵʵʩ ʠʭʛװʡ 

ɼʫʣʘʘʥʳ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʫʩʥʳ ʢʘʨʙʦʥʘʪʳʥ ʠʥʜʝʢʩ ʥʴ ʀʢ ʜʘʨʘʘʭ ʭʵʤʞʵʵʥʵʵʩ ʠʭ ʙʘʡʞ 
ʙʦʣʦʭʛװʡ. 

ʜ/ʜ ʊʦʥʦʛʣʦʣʳʥ ʪᴇʨᴇʣ 
ʉװʣʞʵʵʥʠʡ ʫʩʥʳ 
ʪʝʤʧʝʨʘʪʫʨ 0ʉ 

ʀʢ (ʤʛ-ʵʢʚ/ ʜʤ3)2 

1 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 
ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

70-100 
3.2 
4.0 

2 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 
ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

101-120 
2.0 
3.0 

3 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 
ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

121-130 
121-140 

1.5 
2.5 

 

4 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 
ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

131-140 
141-150 

1.2 
2.0 

5 
ʋʩ ʭʘʣʘʘʣʪʳʥ ʟʫʫʭ 
ʉװʣʞʵʵʥʠʡ ʫʩ ʭʘʣʘʘʛʯ 

141-150 
151-200 

0.8 
1.0 

 

ʍʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣ ʵʭʣʵʭʵʜ ʜʫʣʘʘʮʫʫʣʛʳʥ ʭʫʫʯʠʥ ʩʠʩʪʝʤװװʜʠʡʛ ʟʘʣʛʘʭ, 

ʰʠʥʵʵʨ ʭʦʣʙʦʭ ʙʦʣʦʥ ʠʭ ʟʘʩʚʘʨʘʘʩ ʛʘʨʩʥʳ ʜʘʨʘʘ ʵʨװװʣ ʘʭʫʡ, ʭʘʣʜʚʘʨ ʩʫʜʣʘʣʳʥ 

ʙʘʡʛʫʫʣʣʘʛʘʪʘʡ ʪʦʭʠʨʦʣʮʦʞ 14 ʭʦʥʦʛ ʭװʨʪʵʣʭ ʭʫʛʘʮʘʘʥʜ ʪᴇʤʨʠʡʥ ʥʵʛʜʣʠʡʥ 

ʘʛʫʫʣʘʣʪʳʛ 1.2 ʤʛ/ʜʤ3, ʫʩʥʳ ᴇʥʛᴇʥʠʡ װʟװװʣʵʣʪʠʡʛ 700 ʭװʨʪʵʣ ʠʭʵʩʛʵʞ ʙʦʣʥʦ. 

ɼʫʣʘʘʮʫʫʣʛʳʥ ʫʣʠʨʘʣ ʜʫʫʩʤʘʛʮ ʙʫʶʫ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʳʛ ʟʦʛʩʦʦʤʦʛʮ ʜʫʣʘʘʥʳ 

ʰʫʛʘʤ ʙʘ ʟʫʫʭʳʛ ʙʠʪװװʤʞʣʵʭ ʭʵʨʵʛʪʵʡ. 

6.4. ʋʉʅʓ ʅᴆᴆʎ, ʏɸʅɸʈʊ תɿתתʃʕʍ ʉᴆʈᴆɻ ʅᴆʃᴆᴆʃʃʀʁɻ ɹʋʋʈʋʋʃɸʍ 

ʄʦʥʛʦʣ ʦʨʦʥʜ ʥװװʨʣʵʞ ʙʘʡʛʘʘ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ, ʭʫʫʨʘʡʰʠʣʪ, 

ʪװװʥʵʵʩ װװʜʩʵʥ ʮᴇʣʞʠʣʪ ʠʜʵʚʭʞʠʞ ʭװʨʵʵʛʵʵ ʪʵʣʞ ʙʘʡʛʘʘ ᴇʥᴇᴇʛʠʡʥ ʥᴇʭʮᴇʣʜ 

ʪװװʥʠʡ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛ ʟᴇᴇʣʨװװʣʵʭ ʙʘʡʛʘʣʠʡʥ ʥᴇᴇʮʠʡʛ ʭʘʜʛʘʣʘʭ, ʘʤʴʜʨʘʣʳʥ ʭʵʚ 

ʤʘʷʛ, ʘʞ ʘʭʫʡ ʵʨʭʣʵʭ ʦʥʦʚʯʪʦʡ ʭʵʣʙʵʨʠʡʛ ʪʦʛʪʦʦʭ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ 

ᴇʩᴇʣʪ, ʪʫʭʪʘʡ ʘʤʴʜʨʘʣʳʥ ʭʵʨʵʛʮʵʵʛ ʭʘʥʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ɹʘʡʛʘʣʴ ʦʨʯʥʳ 

ʷʘʤʥʘʘʩ ʙʘʨʠʤʪʘʣʞ ʙʫʡ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʙʦʜʣʦʛʦ, ʪʵʨʛװװʣʵʭ 6 ʟʦʨʠʣʪʳʥ 4  ʜʵʭ 
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ʟʦʨʠʣʪʦʜ ʫʩʥʳ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ, ʭʵʨʵʛʞװװʣʵʭ ʩʪʨʘʪʝʛʠ, ʭװʨʵʭ 

  :ʥʜװת .ʥʜ ʪʫʩʛʘʩʘʥ ʙʘʡʜʘʛװʨ ʜװ

- ʋʩʥʳ ʥᴇᴇʮʠʡʥ ʙʦʭʠʨʜʦʣ, ʭʦʤʩʜʦʭʦʦʩ ʭʘʤʛʘʘʣʘʭ ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʭװʥ 

ʘʤʳʛ ʵʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʩʵʥ ʫʩʘʘʨ ʭʘʥʛʘʭ ʩʪʨʘʪʝʛʠ ʭʵʨʵʛʞװװʣʵʭ,  

- ʋʩʥʳ ʥᴇᴇʮʠʡʛ ʭʘʤʛʘʘʣʘʭ, ʟʦʭʠʩʪʦʡ ʘʰʠʛʣʘʭ ʭʘʨʴʮʘʘʛ ʟʦʭʠʮʫʫʣʘʭ ʵʨʭ ʟװʡʥ 

ʤʝʭʘʥʠʟʤʳʛ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʭ,  

- ʋʩʥʳ ʥᴇᴇʮʠʡʥ ʤʝʥʝʞʤʝʥʪ, ʙװʪʵʮ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʛ ʩʘʡʞʨʫʫʣʘʭ,  

- ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʪʦʜʦʨʭʦʡ ʭʵʩʛʠʡʛ ʘʞ ʘʭʫʡʥ ʵʨʛʵʣʪʵʜ ʦʨʫʫʣʘʭ ʘʨʚʠʞʫʫʣʘʭ 

ʟʘʤʘʘʨ ʭװʥ ʘʤ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʫʩʘʥ ʭʘʥʛʘʤʞʠʡʛ ʰʠʡʜʚʵʨʣʵʭ. 

 ʡʣʜʚʵʨʠʡʥ ʭʘʷʛʜʘʣ ʫʩʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʥʵʛʜʩʵʥ ʩʠʩʪʝʤת .6.4.1

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʙװʭʠʡ ʣ ʭʘʷʛʜʘʣ ʫʩʳʛ ʭʦʪʳʥ ʮʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʠʜ 

ʥʠʡʣװװʣʥʵ. ʎʵʚʵʨʣʵʭ ʙʘʡʛʫʫʣʘʤʞʘʘʩ ʟʦʭʠʭ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ 

ʫʩʳʛ ʮʵʚʵʨʰװװʣʵʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʫʨʩʛʘʥʘ. ʕʥʵʭװװ ʤʝʥʝʞʤʝʥʪʠʡʛ 

ʭʵʨʵʛʞװװʣʩʥʵʵʨ װʡʣʜʚʵʨʣʵʣ, ʘʞ ʘʭʫʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʫʩʥʳ ʥᴇᴇʮ, ʯʘʥʘʨʪ 

 ,ʣʵʭ ʥᴇʣᴇᴇʛ ʙʫʫʨʘʭ, ʫʩʥʳ ʵʢʦʣʦʛʠʡʛ ʭʘʤʛʘʘʣʘʭ, ʫʩʥʳ ʯʘʥʘʨʳʛ ʩʘʡʞʨʫʫʣʘʭװװʟװ

ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʫʜʠʨʜʣʘʛʘ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ ʩʘʡʞʠʨʥʘ.  

ɼʉ-ʳʥ ʭʦʛ ʭʘʷʛʜʘʣ, ʭᴇʨʩʥʠʡ ʙʦʭʠʨʜʦʣ, ʫʩʥʳ ʯʘʥʘʨʳʛ ʜʵʵʰʣװװʣʵʭʵʜ 

ʜʘʨʘʘʭ ʘʨʛʘ ʭʵʤʞʵʵʛ ʘʚʘʭ ʸʩʪʦʡ. װתʥʜ:  

- ʐʘʪʘʭ, ʪʦʩʣʦʭ ʤʘʪʝʨʠʘʣʳʛ ʟʦʨʠʫʣʘʣʪʳʥ ʩʘʚʘʥʜ ʭʘʜʛʘʣʘʭ, ʦʨʯʠʥʜ ʘʩʛʘʨʯ 

ʘʣʜʘʛʜʘʭʘʘʩ ʩʵʨʛʠʡʣʵʭ, ʙʦʭʠʨʜʩʦʥ ʭᴇʨʩʠʡʛ ʮʵʚʵʨʣʵʭ, ʟʘʡʣʫʫʣʘʭ ʘʨʛʘ 

ʭʵʤʞʵʵ ʘʚʘʭ, 

- ʊʝʭʥʦʣʦʛʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʩʘʥ ʫʩʥʳ ʪᴇʣʙᴇʨʠʡʛ ʪʦʛʪʦʦʩʦʥ 

ʭʫʛʘʮʘʘʥʜ ʪᴇʣʞ ʙʘʨʘʛʜʫʫʣʞ ʙʘʡʭ, ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʘʨʠʛ ʛʘʤʪʘʡ ʘʰʠʛʣʘʭ, 

- ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʫʩʥʳ ʘʣʜʘʛʜʘʣ ʛʘʨʛʘʭʛװʡ ʙʘʡʭ ʪʘʣʘʘʨ ʘʥʭʘʘʨʫʫʣʛʘ 

ʩʘʥʘʤʞ ʭʠʡʞ ʟʦʭʠʭ ʛʘʟʨʫʫʜʘʜ ʙʘʡʨʣʫʫʣʘʭ, 

- ʍʦʛ ʭʘʷʛʜʣʳʥ ʮʵʛʠʡʛ ʵʨװװʣ ʘʭʫʡʥ ʭʷʥʘʣʪʳʥ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʟᴇʚʰᴇᴇʨʩᴇʥ 

ʛʘʟʨʫʫʜʘʜ ʙʘʡʨʣʫʫʣʘʭ,  

- ɸʞʠʣʣʘʛʩʜʘʜ ʟʦʨʠʫʣʩʘʥ ʥʵʛ ʭװʥʜ 1.2-2 ʤ-ʩ ʙʘʛʘʛװʡ ʪʘʣʙʘʡ ʙװʭʠʡ ʙʠʝ ʟʘʩʘʭ 

ʛʘʟʘʨ ʙʘʡʛʫʫʣʞ, ʪʵʥʜ ʥʴ ʛʘʨ ʫʛʘʘʭ ʫʛʘʘʣʪʫʫʨ, ʭʘʪʘʘʛʫʫʨ ʩʫʫʨʠʣʫʫʣʩʘʥ 

ʙʘʡʥʘ. 

6.5. ʊᴆʉʃʀʁʅ ɹɸʁɻɸʃʔ ʆʈʏʀʅɼ תɿתתʃʕʍ ʉᴆʈᴆɻ ʅᴆʃᴆᴆʃʃʀʁʅ 

 ʅʕʃɻʕʕʅʀʁ ɿᴆɺʃᴆʄɾת

ʊᴇʩʣʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʥʠʡ ʩʫʜʘʣʛʘʘʥʜ 

ʪʫʣʛʫʫʨʣʘʥ ʜʘʨʘʘʭ ʟᴇʚʣᴇʤʞʠʡʛ ʪᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯʠʜ ʟᴇʚʣᴇʤʞ ʙʦʣʛʦʞ ʙʘʡʥʘ. 

 :ʥʜװת

1. ɻװʥʠʡ ʫʩ ʘʰʠʛʣʘʭ װʝʜ ʥʠʡʪ ʫʥʜʘʨʛʳʥ 2/3-ʘʘʩ ʠʭʛװʡ ʭʫʚʠʡʛ ʘʰʠʛʣʘʭ ʸʩʪʦʡ 

ʙᴇʛᴇᴇʜ 1/3 ʭʫʚʠʡʛ ʥᴇᴇʮᴇʜ װʣʜʵʵʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

2. ɻʘʜʘʨʛʳʥ ʫʩʥʳ ʥᴇᴇʮ, ʙʦʭʠʨʜʦʣʪʦʜ ʭʷʥʘʣʪ ʪʘʚʴʞ, ʫʩ ʭʵʤʥʵʭ ʘʨʛʘ ʭʵʤʞʵʵʛ 

ʪʝʭʥʦʣʦʛʠʡʥ ʛʦʨʠʤʜʦʦ ʥʵʚʪʨװװʣʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. תʥʩ ʟʘʡʣʫʫʣʩʘʥ 

ʫʩʳʛ ʪʝʭʥʦʣʦʛʠʡʥ ʭʵʨʵʛʮʵʵʥʜ ʵʨʛװװʣʵʥ ʘʰʠʛʣʘʭ ʭʵʨʵʛʪʵʡ. 

3. ʊʝʭʥʦʣʦʛʠʡʥ ʫʩʘʥ ʭʘʥʛʘʤʞʠʜ ʘʰʠʛʣʘʞ ʙʫʡ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʥʳ ʥʘʩʦʩ, 

ʩʪʘʥʮʳʥ ʜʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡ, װʡʣʜʚʵʨʠʡʥ ʜʦʪʦʦʜ ʭʫʚʘʘʨʠʣʘʣʪʳʥ ʩʘʣʙʘʨ 
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ʭʦʦʣʦʡ ʪʫʩ ʙװʨʜ ʫʩʥʳ ʪʦʦʣʫʫʨ ʩʫʫʨʠʣʫʫʣʘʥ, ʘʰʠʛʣʘʩʘʥ ʫʩʥʳ ʭʵʤʞʵʵʛ 

ʥʵʛʪʛʵʥ, ʪᴇʣʙᴇʨʠʡʛ ʪʦʦʣʫʫʨʳʥ ʟʘʘʣʪʳʥ ʜʘʛʫʫ ʪʦʦʮʦʞ ʙʘʡʭ ʭʵʨʵʛʪʵʡ. 

4. ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪʝʭʥʦʣʦʛʠʡʥ ʭʵʨʵʛʮʵʵʥʜ ʘʰʠʛʣʘʞ ʙʫʡ ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʫʩʘʥʜ ɹʅʙɼ- 40-02-06-ʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʛʠʜʨʦʛʝʦʣʦʛʠʡʥ ʭʘʡʛʫʫʣ ʩʫʜʘʣʛʘʘʛ 

ʤʵʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʘʨ ʭʠʡʣʛʵʥ, ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʫʩʥʳ ʙʦʣʦʤʞʠʪ 

ʥᴇᴇʮʠʡʛ ʪʦʛʪʦʦʞ ʫʩʥʳ ʤʵʨʛʵʞʣʠʡʥ ʟᴇʚʣᴇʣᴇᴇʨ ʭʵʣʵʣʮװװʣʵʥ ʙʘʪʣʫʫʣʘʭ 

ʭʵʨʵʛʪʵʡ. 

5. ʉʪʘʥʮʘʘʩ ʭʘʷʛʜʘʭ ʥװװʨʩʥʠʡ װʥʩʠʡʛ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʜ ʘʰʠʛʣʘʭ 

ʪʘʣʘʘʨ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨ ʙʦʣʦʚʩʨʫʫʣʘʥ, ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ 

 ʜʪʵʡ ʭʘʤʪʨʘʥ ʘʞʠʣʣʘʭ ʪʘʣʘʘʨ ʘʥʭʘʘʨʯ ʘʞʠʣʣʘʭװװʡʣʜʚʵʨװ

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

6. ʗʥʜʘʥʜ ʫʪʘʘʥʘʘʩ ʜʵʵʞ ʘʚʘʭ ʟʦʨʠʫʣʘʣʪ ʙװʭʠʡ ʪʘʛʪʘʡ ʥװʭ ʛʘʨʛʘʥ, 

ʷʥʜʘʥʛʘʘʩ ʫʣʠʨʘʣ ʙװʨ ʜʵʵʞ ʘʚʯ ʰʠʥʞʣװװʣʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

7. ʊᴇʩʣᴇᴇʩ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʦʣʦʤʞʠʪ ʙʘʛʘ 

ʭʵʤʞʵʵʥʜ ʙʘʡʣʛʘʭ װʥʜʩʵʥ ʥᴇʭʮᴇʣ ʥʴ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪʝʭʥʦʣʦʛʠ, ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʭʵʚʠʡʥ ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʥ ʘʞʠʣʣʘʭ ʟʘʤʘʘʨ ʩᴇʨᴇʛ 

ʥᴇʣᴇᴇʣᴇʣ, ʦʩʦʣ ʵʨʩʜʵʣʵʵʩ ʭʘʤʛʘʘʣʘʭ ʶʤ. 

8. ʊᴇʩʣʠʡʥ ʵʟʵʤʰʠʣ ʪʘʣʙʘʡ ʜʘʭʴ ʩʫʣ ʯᴇʣᴇᴇʪʵʡ ʪʘʣʙʘʡʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ 

ʟʦʨʠʣʛʦʦʨ ʪʘʨʠʤʘʣʞʫʫʣʞ, ʥʦʛʦʦʥ ʙʘʡʛʫʫʣʘʤʞ ʙʘʡʛʫʫʣʘʭ, ʘʭʫʡʥ ʭʘʪʫʫ 

ʭʦʛ ʭʘʷʛʜʣʳʛ ʭʫʨʘʘʭ, ʪװʨ ʭʘʜʛʘʣʘʭ ʟʦʨʠʫʣʘʣʪʳʥ ʙʘʡʛʫʫʣʘʤʞ ʙʘʡʛʫʫʣʘʥ 

ʘʰʠʛʣʘʭ, ʘʭʫʡʥ ʮʵʚʵʨʰװװʣʩʵʥ ʫʩʳʛ ʪʘʨʠʤʘʣʞʫʫʣʘʣʪʘʜ ʘʰʠʛʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

9. ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ 5 ʞʠʣʜ ʥʵʛ ʫʜʘʘ ʙʘʡʛʘʣʴ ʦʨʯʥʳ 

ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʥʜ ʥʵʤʵʣʪ ʪʦʜʦʪʛʦʣ װʥʵʣʛʵʵ ʭʠʡʣʛʵʞ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

10. ʕʥʵʭװװ ʪᴇʩʣʠʡʥ ʙʘʡʨʰʠʣ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʙʦʣʦʥ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʭװʯʠʥ 

ʯʘʜʣʳʛ ᴇᴇʨʯʣᴇʭ ʪʫʭʘʡ ʙװʨʜ ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ ʥʘʨʠʡʚʯʠʣʩʘʥ 

 ʥʵʣʛʵʵʥʠʡ ʪʘʡʣʘʥʜ ʥʵʤʵʣʪ ʪʦʜʦʪʛʦʣʳʛ ʭʠʡʣʛʵʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡװ

ʙʦʣʥʦ. 

11. ʄʦʥʛʦʣ ʫʣʩʳʥ ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵʥʠʡ ʪʫʭʘʡ 

ʭʫʫʣʠʡʥ 9-ʨ ʟװʡʣʠʡʥ 8-ʨ ʟʘʘʣʪʘʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʞʠʣ ʙװʨʠʡʥ 12 ʜʫʛʘʘʨ 

ʩʘʨʜ ʙʘʛʪʘʘʥ ʪʫʭʘʡʥ ʞʠʣʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʤʝʥʝʞʤʝʥʪʠʡʥ 

ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʭʵʨʵʛʞʠʣʪʠʡʥ ʪʘʡʣʘʥʛ ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʪᴇʨʠʡʥ ʜʵʵʜ 

ʰʘʪʥʳ ʙʘʡʛʫʫʣʣʘʛʘʜ ʪʘʥʠʣʮʫʫʣʞ, ʜʘʨʘʘ ʦʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʙʦʣʦʥ ʪװװʥʠʡʛ 

ʭʵʨʵʛʞװװʣʵʭʵʜ ʰʘʘʨʜʘʛʜʘʭ ʭᴇʨᴇʥʛᴇ, ʟʘʨʜʣʳʥ ʭʵʤʞʵʵʛ ʙʘʪʣʫʫʣʞ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʍʵʨʵʚ ʙʘʪʣʫʫʣʘʘʛװʡ ʙʦʣ װʥʵʣʛʵʵʥʠʡ ʪʘʡʣʘʥʛ ɹʘʡʛʘʣʴ 

ʦʨʯʥʳ ʪᴇʨʠʡʥ ʜʵʵʜ ʰʘʪʥʳ ʙʘʡʛʫʫʣʣʘʛʘʘʩ ʭװʯʠʥʛװʡ ʙʦʣʛʦʭ ʵʨʭʪʵʡ 

ʙʘʡʜʘʛ. 
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6.6. ɼʋʃɸɸʅʓ ʉʊɸʅʎ ɹɸʁɻɸʃʔ ʆʈʏʅʓ תɿתתʃʕʍ ʅᴆʃᴆᴆ 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʊʕɿת-ʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘ ʶʫʥʳ ʪװʨװװʥʜ 

ʦʨʯʠʥʜ װʟװװʣʵʭ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭʘʜ ʯʠʛʣʵʩʵʥ ʘʨʛʘ ʭʵʤʞʵʵʛ ʭʘʨʛʘʣʟʘʥ װʟʩʵʥ 

ʙʦʣʥʦ. 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʦʜʦʦ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ 4 ʟʫʫʭʥʳ ʛʘʣʳʥ 

ʭʦʪʣʳʛ ʵʨʯʠʤʞʩʵʥ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠʜ ʰʠʣʞװװʣʵʥ 

ᴇᴇʨʯʠʣʞ, ʪᴇʩʣʠʡʥ ʭװʯʠʥ ʯʘʜʣʘʘʨ ʥʴ ʘʞʠʣʣʫʫʣʘʭ, ʵʭʥʠʡ ʵʵʣʞʠʜ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʜ ʥװװʨʩ ʰʘʪʘʘʭ ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ 10.5 ʄɺʪ ʯʘʜʘʣʪʘʡ 2 ʟʫʫʭʘʘʨ 

ᴇʨʛᴇʪʛᴇʭᴇʜ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣ ʥʴ 40.5 ʄɺʪ, 2-ʨ ʵʵʣʞʠʡʥ ʭʵʨʵʛʣʵʛʯʠʜ 

ʘʰʠʛʣʘʣʪʘʥʜ ʦʨʦʭ װʝʜ  10.5 ʄɺʪ 1 ʟʫʫʭʘʘʨ ʥʵʤʞ ᴇʨʛᴇʪʛᴇʭᴇʜ 51 ʄɺʪ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ 

ʦʨʯʠʥ װʝʠʡʥ ʜʵʚʰʠʣʪʵʪ ʰʠʥʵ ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʭ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ 

ʰʘʪʘʣʪʳʥ ʪʝʭʥʦʣʦʛʠʪʦʡ ʟʫʫʭʳʛ ʩʦʥʛʦʩʦʥ ʥʴ ʙʦʭʠʨʜʣʳʥ ʪװʚʰʠʥʛ ʙʘʡʞ ʙʦʣʦʭ 

ʭʘʤʛʠʡʥ ʙʘʛʘ ʫʪʛʘʜ ʙʘʡʣʛʘʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʦʭ ʶʤ.  

ɸʛʘʘʨʳʛ װʝʯʣʵʥ ᴇʛʯ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʜ ʰʦʭʦʡʥ ʯʫʣʫʫ ʙʫʶʫ ʜʦʣʦʤʠʪʳʛ 

ʥʵʤʵʥ ᴇʛʯ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʪ ʪװʣʰʠʡʛ ʰʘʪʘʘʭʘʜ ʭװʭʵʨ ʙʘ ʘʟʦʪʳʥ ʠʩʣʠʡʥ ʭʘʷʛʜʣʳʛ 

ʥʵʣʵʵʜ ʭʵʤʞʵʵʛʵʵʨ ʙʫʫʨʫʫʣʞ, ʪʵʜʛʵʵʨʠʡʥ ʢʦʥʮʝʥʪʨʘʮʳʛ ʮʵʚʵʨʣʵʭ ʩʠʩʪʝʤ 

ʭʵʨʵʛʣʵʭʛװʡʛʵʵʨ ʵʨװװʣ ʘʭʫʡʥ ʥʦʨʤ ʭʵʤʞʵʵʥʜ ʭװʨʛʵʭ ʙʦʣʦʣʮʦʦʛ ʦʣʛʦʜʦʛ ʙʘʡʥʘ.  

ɻʘʜʘʘʜ ʦʨʥʫʫʜʳʥ ʘʰʠʛʣʘʣʪʳʥ ʪʫʨʰʣʘʛʘʘʩ ʭʘʨʘʭʘʜ ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ 

ʜʘʚʭʘʨʛʘʪʘʡ ʪʝʭʥʦʣʦʛʠ ʥʴ ʭʘʤʛʠʡʥ ᴇʨʩᴇʣʜᴇʭ ʯʘʜʚʘʨʪʘʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 

ʙʦʣʦʥ ʘʰʠʛʣʘʣʪʳʥ ʜʫʥʜ ʟʵʨʛʠʡʥ ʟʘʨʜʘʣʪʘʡ, ʭʦʨʪ ʙʦʭʠʨʜʫʫʣʘʭ ʥʵʛʜʣװװʜʠʡʥ 

ʭʘʷʛʜʣʳʥ ʪʘʣʘʘʨʭ ʭʘʤʛʠʡʥ ʭʘʪʫʫ ʥʦʨʤ, ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʜʘʛ ʪʝʭʥʦʣʦʛʠ ʙʦʣʦʭʳʛ 

ʙʘʪʘʣʞʵʵ. 

ʕʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʫʩ ʭʘʣʘʘʭ ʟʫʫʭʥʳ ʪʝʭʥʦʣʦʛʠʡʥ ʵʢʦʣʦʛʠʡʥ 

Ͼʥʜʩʵʥ ʜʘʚʫʫ ʪʘʣ ʥʴ: 

 ʣʰʠʡʛ ʘʰʠʛʪʘʡװʨʩʪᴇʨᴇʛʯʠʡʥ ʘʛʫʫʣʘʣʪ ʙʘʛʘʪʘʡ ʪװװʥʩ ʠʭʪʵʡ, ʯʘʥʘʨ ʤʫʫ, ʥת .1

ʰʘʪʘʘʭ ʙʦʣʦʣʮʦʦʪʦʡ. 

2. ʍʘʨʴʮʘʥʛʫʡ ʭʷʤʜ ʘʨʛʘ ʙʦʣʦʭ ʰʦʭʦʡʥ ʯʫʣʫʫʛ ʛʘʣʳʥ ʭʦʪʦʣʜ ᴇʛʯ ʭװʭʨʠʡʥ 

ʠʩʣʠʡʛ 90%-ʘʘʩ ʠʭ ʭʵʤʞʵʵʛʵʵʨ װʥʩʵʥʜ ʰʠʣʞװװʣʵʥ ʟʘʡʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

3. ʊװʣʰʥʠʡ ʰʘʪʘʣʪ ʥʘʤ ʪʝʤʧʝʨʘʪʫʨʪ ʷʚʘʛʜʘʭ ʫʯʨʘʘʩ ʘʟʦʪʳʥ ʠʩʵʣ װװʩʵʣʪ 

ʙʘʛʘ 

4. ʍװʭʵʨ, ʘʟʦʪʳʥ ʠʩʣʠʡʥ ʛʘʨʘʣʪ ʙʘʛʘ ʙʘ ʘʟʦʪʳʛ ʮʵʚʵʨʣʵʭ ʪʫʩʛʘʡ ʪᴇʭᴇᴇʨᴇʤʞ 

ʭʵʨʵʛʣʵʭʛװʡ ʙʘʡʞ ʙʦʣʥʦ. 

 ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭʫʫʯʠʥ ʟʫʫʭʳʛ ʰʠʥʵʯʣʵʥ ᴇᴇʨʯʣᴇʭ, 

ᴇʨʛᴇʪʛᴇʣʠʡʥ װʥʜʩʵʥ ʙʘ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʛ ʩʦʥʛʦʭʜʦʦ ʜʘʨʘʘʭ ʥᴇʭʮᴇʣʠʡʛ ʪʫʩʛʘʩʘʥ 

ʙʘʡʭ ʸʩʪʦʡ. װתʥʜ: 

¶ ʋʪʘʘʥʳ ʰװװʣʪװװʨ ʭʵʨʵʛʣʵʞ ʪʦʦʩʥʳ ʘʛʫʫʣʘʤʞʠʡʛ 99.6% ʭװʨʪʵʣ ʰװװʭ;  

¶ ʗʥʜʘʥʜ ʙʘʡʥʛʳʥ ʭʷʥʘʣʪʳʥ ʘʚʪʦʤʘʪ ʩʠʩʪʝʤ ʩʫʫʨʠʣʫʫʣʞ, SO2, Nox, ʉʆ ʙʘ 

  ;ʥʩ, ʪʦʦʩʦʥʮʨʳʥ ʷʣʛʘʨʘʣʪʳʥ ʭʵʤʞʵʵʛ ʙʘʡʥʛʘ ʭʷʥʘʭװ

¶ ɿʫʫʭ ʙʦʣʦʥ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜʘʜ ʜʫʫ ʥʘʤʩʛʘʛʯ ʩʫʫʣʛʘʭ ʜʫʫ ʯʠʤʵʵʛ 

ʙʘʛʘʩʛʘʭ;  

 :ʥʩʠʡʛ ʜʘʭʠʥ ʘʰʠʛʣʘʭת
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 ʥʩʠʡʛ ʘʚʪʦ ʟʘʤʳʥ ʜʦʦʨʭ ʭʘʪʫʫ ʭʫʯʠʣʪʳʥ ʤʘʪʝʨʠʘʣ, ʮʝʤʝʥʪ ʙʦʣʦʥת ¶

ʪʦʦʩʛʦʥʳ ʪװװʭʠʡ ʵʜ ʙʦʣʛʦʥ ʘʰʠʛʣʘʞ ʙʦʣʥʦ;  

 :ʥʩʠʡʛ ʜʘʭʠʥ ʘʰʠʛʣʘʩʥʘʘʨת ¶

  ;ʥʩʥʠʡ ʭʦʛ ʭʘʷʛʜʣʳʛ ʙʘʛʘʩʛʘʥʘת -

- ʍװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʣʳʛ ʙʫʫʨʫʫʣʥʘ;  

- ʍʷʤʜ ᴇʨʪᴇʛ ʙװʭʠʡ ʤʘʪʝʨʠʘʣʘʘʨ ʭʘʥʛʘʞ, ʙʘʨʠʣʛʳʥ ʪװװʭʠʡ ʵʜ 

ʤʘʪʝʨʠʘʣʳʥ ʥᴇᴇʮʠʡʛ ʭʵʤʥʵʥʵ;  

- ʅʘʨʠʡʥ װʥʩ ʭʦʣʴʩʦʥ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʯʘʥʘʨ ʩʘʡʞʠʨʥʘ;  

ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ: 

ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ ʥʘʨʠʡʚʯʠʣʩʘʥ װʥʵʣʛʵʵʛ ʜʘʨʘʘʭ 

ʘʛʫʫʣʛʳʥ ʭװʨʵʵʥʜ ʭʠʡʥʵ: 

- ʄʦʥʛʦʣ ʙʘ ʦʣʦʥ ʫʣʩʳʥ ʙʦʜʣʦʛʦ, ʵʨʭ ʟװʡ, ʩʪʘʥʜʘʨʪ, ʘʨʛʘʯʣʘʣ;  

- ʊᴇʩʣʠʡʥ ʪʘʥʠʣʮʫʫʣʛʘ;  

- ʍװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘ;  

- ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʙʦʣʟʦʰʛװʡ ʥᴇʣᴇᴇʣᴇʣ ʙʘ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʭ, ʘʰʠʛʣʘʭ 

  ;ʝʜ ʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵװ

- ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵ;  

- ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʤʝʥʝʞʤʝʥʪʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ;  

ʊʫʩ ʪᴇʩʣʠʡʥ ʙʦʣʟʦʰʛװʡ ʙʦʣʦʥ ʛʦʣ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ, װʥʵʣʛʵʵʥʜ ʜʘʨʘʘʭ 

ʟװʡʣʩʠʡʛ ʦʥʮʛʦʡ ʘʥʭʘʘʨʯ ʩʫʜʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. װתʥʜ: 

- ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ; 

- ɹʘʡʨʰʠʣʪʘʡ ʭʦʣʙʦʦʪʦʡ ʥᴇʣᴇᴇʣʣʠʡʥ ʮʘʨ ʭװʨʵʵ; 

- ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ װʟװװʣʵʭ ʛʦʣ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣᴇʣ; 

- ɻʘʟʨʳʥ ʛʘʜʘʨʛʘ, ʵʜʵʣʙʵʨ ʛʘʟʘʨʪ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ; 

- ɻʘʟʨʳʥ ʭʵʚʣʠʡʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʘʣ,װʥʵʣʛʵʵ; 

- ɸʛʘʘʨʳʥ ʯʘʥʘʨʪ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ; 

- ɻʘʜʘʨʛʳʥ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʫʩʘʥʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ; 

- ʍᴇʨʩᴇʥ ʙװʨʭʵʚʯʠʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ; 

- ʋʨʛʘʤʣʘʥ ʥᴇʤʨᴇʛʪ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ; 

- ɸʤʴʪʥʳ ʘʡʤʘʛʪ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʘʣ; 

- ʊʫʩʛʘʡ ʭʘʤʛʘʘʣʘʣʪʪʘʡ ʛʘʟʘʨ ʥʫʪʘʛʪ װʟװװʣʵʭ ʥᴇʣᴇᴇ,װʥʵʣʛʵʵ; 

- ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʥʠʡ ʥʵʛʪʛʵʣ; 

- ʅʠʡʛʵʤ-ʵʜʠʡʥ ʟʘʩʘʛʪ װʟװװʣʵʭ ʥᴇʣᴇᴇʣᴇʣ; 

- ʊᴇʩʣʠʡʥ ʥʠʡʛʵʤ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ; 

- ʆʨʦʣʮʦʛʯ ʪʘʣʫʫʜ ʙʘ ʦʣʦʥ ʥʠʡʪ; 

- ʊᴇʩᴇʣ ʭʵʨʵʛʞʠʭ ʪʘʣʙʘʡ ʦʨʯʤʳʥ ʦʨʰʠʥ ʩʫʫʛʯʠʜ; 

- ʆʨʰʠʥ ʩʫʫʛʯʜʳʥ ʩʘʥʘʣ ʙʘ ʪᴇʩʣʠʡʥ ʭʵʨʵʛʞʠʣʪ; 

- ʅʠʡʛʤʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵ; 

- ʅʠʡʛʤʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʥʠʡ ʜװʥ ʰʠʥʞʠʣʛʵʵ. 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭʘʷʛʜʘʣ װʥʩ ʥʴ ʙʘʨʠʣʛʘ, ʭʠʤʠ, ʰʠʥʵ ʙʦʣʦʥ ʙʘʡʛʘʣʴ 

ʦʨʯʥʳ ʭʘʤʛʘʘʣʣʳʥ ʯʠʛʣʵʣʵʵʨ ʘʰʠʛʣʘʞ ʙʦʣʦʭ ʭʵʨʵʛʮʵʵʪ ʪװװʭʠʡ ʵʜ ʶʤ.תʥʩʠʡʛ 

ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʪʝʭʥʦʣʦʛʠʡʛ ʥʵʚʪʨװװʣʵʭ ʥʴ ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ, ʵʨʯʠʤ 

ʭװʯ ʙʦʣʦʥ ʫʩʥʳ ʥᴇᴇʮʠʡʛ ʭʵʤʥʵʭ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ ʙʘʡʜʘʛ.  
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 ʥʩʠʡʛ ʜʘʭʠʥ ʘʰʠʛʣʘʭ ʪʘʣʘʘʨʭ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʵʨʪʥʵʵʩ ʭʠʡʞ ʠʨʩʵʥת

ʙʘʡʜʘʛ ʙʘ 2016 ʦʥʜ ñʍᴇʨʩ ʙʘ ʭᴇʨʩʣᴇʛ ʤʘʪʝʨʠʘʣʳʛ ᴇᴇʨᴇᴇ ʭʘʪʫʫʨʜʘʛ װʥʩʵʵʨ 

ʙʵʭʞװװʣʵʥ ʭʠʡʮ ʪᴇʣᴇʚʣᴇʭ ʩʪʘʥʜʘʨʪ ʘʨʛʘʯʣʘʣò MNS ASTM D7762:2016 

ʙʘʪʣʘʛʜʩʘʥ ʙʘʡʥʘ.  

 

VII. ʍᴆɼᴆʃʄᴆʈʀʁʅ ʕʈתתʃ ɸʍʋʁ, ʅʀʁɻʄʀʁʅ ɸʉʋʋɼɸʃ, ɸʖʋʃɻתʁ 

ɸɾʀʃʃɸɻɸɸ, ʕʈʉɼʕʃʀʁʅ ʄɽʅɽɾʄɽʅʊ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ ʘʞʠʣʯʜʳʥʭʘʘ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʵʨװװʣ ʘʭʫʡ, ʥʠʡʛʤʠʡʥ 

ʘʩʫʫʜʘʣ, ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʜ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʫʫʣʴ, ʩʪʘʥʜʘʨʪ, 

ʥʦʨʤ ʜװʨʵʤ, ʪʵʜʛʵʵʨʠʡʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭ ʞʫʨʤʳʥ ʜʘʛʫʫ ʙʘʡʥʛʳʥ ʭʷʥʘʣʪ ʪʘʚʴʞ 

ʘʞʠʣʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ʉʪʘʥʮʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣʜ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ 

ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʭ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʦʣ, ʤʵʨʛʵʞʣʵʵʩ ʰʘʣʪʛʘʘʣʩʘʥ ᴇʚʯʥᴇᴇʩ 

ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʘʨʛʘ ʭʵʤʞʵʵ ʙʦʣʦʥ ʩʫʨʛʘʣʪ, ʟʘʘʚʘʨʯʠʣʛʘʘʥʳ ʟʘʨʜʣʳʛ ʞʠʣ 

ʙװʨ ʪʫʩʛʘʥ ʭʵʨʵʛʞװװʣʜʵʛ ʙʘʡʭ ʭʵʨʵʛʪʵʡ.  

ʊװװʥʯʣʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ, ʜʘʤʞʣʘʛʘ, ʤʘʰʠʥ 

ʤʝʭʘʥʠʟʤʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ, ʘʞʣʳʥ ʙʘʡʨʥʳ ʵʨװװʣ ʘʭʫʡʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭ, 

ʘʶʫʣ ʵʨʩʜʵʣʠʡʛ ʘʨʠʣʛʘʭ ʟʦʨʠʣʛʦʦʨ ʍɸɹʕɸ-ʥ ʛʫʨʚʘʥ ʰʘʪʥʳ װʟʣʵʛʠʡʛ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʞ ʙʘʡʭʳʛ ʘʰʠʛʣʘʛʯ ʙʘʡʛʫʫʣʣʘʛʘʜ ʟᴇʚʣᴇʞ ʙʘʡʥʘ. װתʥʜ:  

¶ ɸʥʭʘʥ ʰʘʪʥʳ װʟʣʵʛ - ʘʞʠʣʪʘʥ ʙװʨ ᴇᴇʨʠʡʥ ʘʞʣʳʥ ʙʘʡʨʘʥʜ ʘʞʠʣ ʵʭʣʵʭʵʵʩ 

ʜʫʫʩʘʭ ʭװʨʪʵʣ ʛʘʨʯ ʙʦʣʦʭ ʵʨʩʜʵʣʠʡʛ ʠʣʨװװʣʵʭ, ʘʶʫʣʳʛ ʫʩʪʛʘʭ, ʘʞʠʣʣʘʭ 

ʥᴇʭʮᴇʣʠʡʛ ʭʘʥʛʘʭ;  

¶ ʍʦʸʨʜʫʛʘʘʨ ʰʘʪʥʳ װʟʣʵʛ - ʥʵʛʞ, ʭʵʩʛʠʡʥ ʫʜʠʨʜʣʘʛʘʘʨ ʘʭʣʫʫʣʩʘʥ ʠʥʞʝʥʝʨ 

ʪʝʭʥʠʢʠʡʥ ʘʞʠʣʪʥʫʫʜʳʥ ʙװʨʵʣʜʵʭװװʥʪʵʡ ʘʞʣʳʥ ʭʵʩʵʛ ʘʥʭʘʥ ʰʘʪʥʳ 

 ʟʣʵʛʵʵʨ ʠʣʵʨʩʵʥ ʟᴇʨʯʠʣ ʜʫʪʘʛʜʣʳʛ ʤʵʜʵʵʣʞ, ʘʨʠʣʛʘʩʘʥ ʙʘʡʜʘʣ, ʘʞʣʳʥװ

ʙʘʡʨʥʳ ʵʨʩʜʵʣʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʞʣʳʥ ʛװʡʮʵʪʛʵʣʜ ʭʷʥʘʣʪ ʪʘʚʠʭ;  

¶ ɻʫʨʘʚʜʫʛʘʘʨ ʰʘʪʥʳ װʟʣʵʛ - תʡʣʜʚʵʨʯʥʠʡ ʕʚʣʵʣʠʡʥ ʍʦʨʦʦʪʦʡ ʭʘʤʪʨʘʥ, 

ʍɸɹʕɸ-ʥ ʘʞʠʣʪʘʥ, ʟᴇʚʣᴇʣʠʡʥ ʛʠʰװװʜ, ʟʘʭʠʨʛʘʘʥʳ ʙʦʣʦʥ ʭʷʥʘʣʪʳʥ 

ʘʞʠʣʪʥʳ ʙװʨʵʣʜʵʭװװʥʪʵʡʛʵʵʨ ʫʣʠʨʘʣʜ 1 ʫʜʘʘ ʙʘʪʣʘʛʜʩʘʥ ʫʜʠʨʜʘʤʞʠʡʥ 

ʜʘʛʫʫ ʭʠʡʞ, ʮʘʘʰʠʜ ʭʠʡʭ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇ ʛʘʨʛʘʥ ʙʘʪʣʫʫʣʞ, ʛװʡʮʵʪʛʵʣʜ 

ʭʷʥʘʣʪ ʪʘʚʠʭ.  

7.1. ʍᴆɼᴆʃʄᴆʈʀʁʅ ʕʈתתʃ ɸʍʋʁ, ʅʀʁɻʄʀʁʅ ɸʉʋʋɼɸʃ 

ʕʨϾϾʣ ʘʭʫʡʥ ʪʘʣʘʘʨ: ʕʨװװʣ ʘʭʫʡʥ ʪʘʣʘʘʨ ʜʘʨʘʘʭ ʘʞʣʫʫʜʳʛ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʞ ʘʞʠʣʣʘʭ ʭʵʨʵʛʪʵʡ. װתʥʜ:  

¶ ʍʦʦʣʥʳ ʛʘʟʨʳʥ ʘʨʠʫʥ ʮʵʚʵʨ, ʵʨװװʣ ʘʭʫʡʥ ʜװʨʵʤ, ʭʦʦʣ װʡʣʜʚʵʨʣʵʣʠʡʥ 

ʪʝʭʥʦʣʦʛʠʡʥ ʟʘʨʯʤʳʛ ʙʘʨʠʤʪʘʣʞ ʙʫʡʜ ʭʷʥʘʣʪ ʪʘʚʠʭ;  

¶ ɸʞʣʳʥ ʙʘʡʨ ʙʦʣʦʥ ʘʭʫʡʥ ʙʘʡʨʥʳ ʵʨװװʣ ʘʭʫʡʥ ʩʪʘʥʜʘʨʪʳʥ ʭʵʨʵʛʞʠʣʪʵʜ 

ʭʷʥʘʣʪ ʪʘʚʠʭ;  

 ʟʣʵʛװ ʡʣʜʚʵʨʠʡʥ ʜʦʪʦʨ ʙʦʣʦʥ ʛʘʜʥʘ ʦʨʯʥʳ ʘʨʠʫʥ ʮʵʚʨʠʡʥ ʙʘʡʜʘʣʜת ¶

ʰʘʣʛʘʣʪ ʭʠʡʭ, ʠʣʵʨʩʵʥ ʟᴇʨʯʣʠʡʛ ʘʨʠʣʛʫʫʣʘʭ װװʨʵʛ ʜʘʘʣʛʘʚʘʨ ᴇʛʯ 

ʛװʡʮʵʪʛʵʣʠʡʛ ʭʘʥʛʫʫʣʘʭ;  
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¶ ɸʞʣʳʥ ʙʘʡʨʥʳ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʵʨװװʣ ʘʭʫʡʥ ʥʦʨʤ, ʩʪʘʥʜʘʨʪʳʥ ʭʵʨʵʛʞʠʣʪ, 

ʭᴇʜᴇʣʤᴇʨʠʡʥ ʥᴇʭʮᴇʣ ʥʴ ʰʘʘʨʜʣʘʛʘʜ ʥʠʡʮʵʞ ʙʘʡʛʘʘ ʵʩʵʭʵʜ ʪʦʛʪʤʦʣ ʭʷʥʘʣʪ 

ʪʘʚʴʞ ʘʞʠʣʣʘʭ;  

¶ ɸʞʣʳʥ ʙʘʡʨʥʳ ʥʘʨʠʡʥ ʰʠʨʭʵʛʪʵʡ ʪʦʦʩʞʠʣʪʳʥ ʰʠʥʞʠʣʛʵʵʛ ʍᴇʜᴇʣʤᴇʨʠʡʥ 

ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʤʵʥʜ, ʍᴇʜᴇʣʤᴇʨʠʡʥ ʵʨװװʣ ʘʭʫʡ, ɸʞʣʳʥ ʙʘʡʨʥʳ 

ʦʨʯʠʥ, ʕʨװװʣ ʘʭʫʡʥ ʝʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘ MNS 4990:2015 ʰʠʥʵ ʩʪʘʥʜʘʨʪʳʥ 

ʭװʨʵʵʥʜ ʠʪʛʵʤʞʣʵʛʜʩʵʥ ʣʘʙʦʨʘʪʦʨʠʜ ʰʠʥʞʣװװʣʵʭ; 

¶ ʍᴇʜᴇʣʤᴇʨʠʡʥ ʭʵʚʠʡʥ ʙʫʩ ʭʦʨʪʦʡ ʥᴇʭʮᴇʣʜ ʘʞʠʣʣʘʜʘʛ ʘʞʠʣʪʘʥʜ ʭʦʨ 

ʩʘʘʨʤʘʛʞʫʫʣʘʭ ʙװʪʵʵʛʜʵʭװװʥ ʥʦʨʤʦʦʨ ʦʣʛʦʭ.  

ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛϾʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ ʪʘʣʘʘʨ: ʎᴇʤʠʡʥ ʵʥʝʨʛʠʡʥ 

ʢʦʤʠʩʩʦʦʩ ʛʘʨʛʘʩʘʥ ʜʘʨʘʘʭ ʥʦʨʤ ʜװʨʤʠʡʥ ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʛ ʭʘʥʛʘʥ ʘʞʠʣʣʘʥʘ. װתʥʜ:  

¶ ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡʥ ʥʦʨʤ;  

¶ ʎʘʮʨʘʛʠʡʥ װװʩʛװװʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʭ ʜװʨʵʤ;  

¶ ʎʘʮʨʘʛʪʘʡ ʭʦʣʙʦʦʪʦʡ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʨʭʵʣʞ ʙʫʡ ʙʘʡʛʫʫʣʣʘʛʳʥ ʮʘʮʨʘʛʠʡʥ 

ʘʶʫʣʛװʡʥ ʘʣʙʘʥʳ ʜװʨʵʤ;  

¶ ʎʘʮʨʘʛʠʡʥ ʭʘʤʛʘʘʣʘʣʪ, ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ װʥʜʩʵʥ ʜװʨʵʤ. 

ɼʵʵʨʭ ʭʫʫʣʴ, ʜװʨʵʤʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʙʘʪʣʫʫʣʩʘʥ ñʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡ 

ʘʞʠʣʣʘʛʘʘʥʳ ʜʦʪʦʦʜ ʜװʨʵʤò, ñʎʘʮʨʘʛʠʡʥ ʙʦʣʟʦʰʛװʡ ʦʩʣʳʥ װʝʜ ʘʚʘʭ ʘʨʛʘ 

ʭʵʤʞʵʵʥʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇò, ʎʘʮʨʘʛʠʡʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʘʚʘʨò, ñʎʘʮʨʘʛʠʡʥ 

ʭʘʤʛʘʘʣʘʣʪʳʥ ʭᴇʪᴇʣʙᴇʨò ʟʵʨʛʠʡʛ ʤᴇʨʜᴇʥ ʘʞʠʣʣʘʭ ʭʵʨʵʛʪʵʡ.  

ɸʞʠʣʯʜʳʥ ʵʨϾϾʣ ʤʵʥʜʠʡʛ ʭʘʤʛʘʘʣʘʭ ʪʘʣʘʘʨ:  

ɸʞʠʣʯʜʳʛ װʡʣʜʚʵʨʣʵʣʠʡʥ ʦʩʦʣ, ʤʵʨʛʵʞʣʵʵʩ ʰʘʣʪʛʘʘʣʘʭ ᴇʚʯʥᴇᴇʩ 

ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʟʦʨʠʣʛʦʦʨ ʵʨװװʣ ʤʵʥʜʠʡʥ ʙʘʡʛʫʫʣʣʘʛʘʪʘʡ ʭʘʤʪʨʘʥ 

ʘʞʠʣʣʘʛʩʜʳʛ ʫʨʴʜʯʠʣʩʘʥ ʙʘ ʭʫʛʘʮʘʘʪ װʟʣʵʛʪ ʞʠʣ ʙװʨ ʭʘʤʨʫʫʣʘʭ, ʵʨװװʣ ʤʵʥʜʠʡʥ 

ʢʘʨʪ ʭᴇʪʣᴇʥ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʯʘʜʚʘʨ ʪװʨ ʘʣʜʘʣʪʳʥ ʩʫʜʘʣʛʘʘʛ ʭʠʡʞ, ʩʫʜʘʣʛʘʘʥʜ 

  .ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʙʘʪʣʘʥ ʘʞʠʣʣʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡװ ʥʜʵʩʣʵʩʵʥװ

7.2. ɹɸʈʀʄʊʃɸʍ ɸʖʋʃɻתʁ ɸɾʀʃʃɸɻɸɸʅʓ ɼתʈʕʄ, ʉʊɸʅɼɸʈʊ, ʉʋʈɻɸʃʊ 

ɿɸɸɺɸʈʏʀʃɻɸɸ 

ɸʁ ʫʣʛϾʡ ʘʞʠʣʣʘʛʘʘʥʳ ʜϾʨʵʤ, ʩʪʘʥʜʘʨʪʳʥ ʪʘʣʘʘʨ: ɼʫʣʘʘʥʳ ʩʪʘʥʮ 

ʥʴ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜʘʘ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʵʨװװʣ ʘʭʫʡʥ ʘʞʠʣʣʘʛʘʘʪʘʡ 

ʭʦʣʙʦʛʜʦʭ ʭʫʫʣʴ ʪʦʛʪʦʦʤʞ, ISO-9001-2015, MNS OHSAS 18001:2012 ʩʪʘʥʜʘʨʪʘʜ 

ʥʠʡʮװװʣʵʥ ʘʞʠʣʣʘʭ ʙʦʜʣʦʛʦ ʙʘʨʠʤʪʣʘʭ,  ISO 45001 ʩʪʘʥʜʘʨʪʳʛ ʥʵʚʪʨװװʣʵʭ 

ʭʵʨʵʛʪʵʡ.  

ʍɸɹʕɸ-ʅ ʩʫʨʛʘʣʪ, ʟʘʘʚʘʨʯʠʣʛʘʘʥʳ ʪʘʣʘʘʨ: ɼʫʣʘʘʥʳ ʉʪʘʥʮʳʥ 

ʭʵʩʛװװʜʠʡʥ ʘʞʠʣʣʘʛʩʜʘʜ ʜʘʨʘʘʭ ʩʫʨʛʘʣʪʫʫʜʳʛ ʪʦʛʪʤʦʣ ʪʘʩʨʘʣʪʛװʡ, ʯʘʥʘʨʪʘʡ 

ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. װתʥʜ:  

¶ ʍɸɹʕɸ-ʥ ʭʫʫʣʴʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʘʞʠʣ ʦʣʛʦʛʯ, ʥʠʡʪ ʘʞʠʣʪʥʳ, ʰʠʥʵ ʘʞʠʣʪʥʳ 

ʙʦʣʦʥ ᴇᴇʨ ʘʞʣʳʥ ʙʘʡʨʘʥʜ ʰʠʣʞʩʵʥ, ʵʨʩʜʵʣʪʵʡ ʘʞʣʳʥ ʙʘʡʨʘʥʜ ʘʞʠʣʣʘʞ 

ʙʘʡʛʘʘ ʘʞʠʣʪʥʳ ʩʫʨʛʘʣʪ; 

¶  ʍɸɹ-ʳʥ ʩʫʨʛʘʣʪ; 

¶ ɸʞʣʳʥ ʙʘʡʨʘʥʜ ʘʥʭʥʳ ʪʫʩʣʘʤʞ װʟװװʣʵʭ ʩʫʨʛʘʣʪ; 
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¶ ʊʫʩʛʘʡ ʭʫʚʮʘʩ, ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʣʠʡʥ ʪʘʣʘʘʨʭ ʩʫʨʛʘʣʪ; 

¶ ɼʘʨʘʣʪʘʪ ʩʘʚ, ᴇʨʛᴇʭ ʟᴇᴇʭ ʤʝʭʘʥʠʟʤʳʥ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘ ʭʘʨʠʫʮʘʛʯ, 

ʘʯʘʘ ʦʦʩʦʨʣʦʭ, ʜʦʭʠʭ ʘʞʠʣʪʥʫʫʜʳʥ ʩʫʨʛʘʣʪ;  

¶ ʭʠʤʠʡʥ ʭʦʨʪʦʡ ʙʦʣʦʥ ʘʶʫʣʪʘʡ ʙʦʜʠʩ, ʭʫʫʣʴ ʵʨʭ ʟװʡʥ ʦʨʯʠʥ, ʵʨʩʜʵʣʠʡʥ 

  .ʡ ʘʞʠʣʣʘʛʘʘʥʳ ʪʘʣʘʘʨʭ ʩʫʨʛʘʣʪװʥʵʣʛʵʵ, ʘʶʫʣʛװ

ñʕʨʯʠʤ ʭװʯʥʠʡ ʘʞʠʣʪʥʳ ʜʫʥʜ ʟʦʭʠʦʭ ʘʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʘʞʣʳʥ װʥʜʩʵʥ 

ʜװʨʵʤò ïʜ ʟʘʘʩʥʳ ʜʘʛʫʫ ʰʘʪ ʰʘʪʥʳ ʟʘʘʚʘʨʯʠʣʛʘʘʛ ʙʘʪʣʘʛʜʩʘʥ ʩʵʜʚʠʡʥ ʜʘʛʫʫ, 

ʭʠʡʛʜʵʭ ʘʞʠʣʪʘʡ ʥʴ ʫʷʣʜʫʫʣʘʥ ʪʦʛʪʤʦʣ ᴇʛʯ ʘʞʠʣʣʘʭ ʸʩʪʦʡ.  

ɼʦʪʦʦʜ ʩװʣʞʵʵʛ ʘʰʠʛʣʘʥ ʙװʭ ʪᴇʨʣʠʡʥ ʟʘʘʚʘʨʯʠʣʛʘʘʛ ᴇʛᴇʭ, 1, 2, 3-ʘʘʨ 

ʰʘʪʥʳ װʟʣʵʛװװʜʠʡʛ ʭʠʡʭ, ʪʫʩʛʘʡ ʭʫʚʮʘʩ, ʭʘʤʛʘʘʣʘʭ ʭʵʨʵʛʩʵʣ, ʭʦʨ ʩʘʘʨʤʘʛʞʫʫʣʘʭ 

ʙװʪʵʵʛʜʵʭװװʥ ʦʣʛʦʣʪʳʛ ʙװʨʜװװʣʞ ʘʞʠʣʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

7.3. ɸɺɸɸʈ ʆʉʃʓʅ תɽɼ ɸɾʀʃʃɸʍ ɸɾʃʓʅ ʉʍɽʄ, ʍʆʃɹʆɻɼʆʍ ɿʋʈɸɻ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʚʘʘʨ ʦʩʣʳʥ װʝʜ ʘʞʠʣʣʘʭ ʘʞʣʳʥ ʩʭʝʤ, ʭʦʣʙʦʛʜʦʭ 

ʟʫʨʛʠʡʛ ʙʘʪʣʫʫʣʘʭ ʙʘ ʪװװʥʜ ʘʚʘʘʨʳʥ װʝʜ ʩʪʘʥʮʘʘʩ ʛʘʨʘʭ ʛʘʨʮʳʥ ʩʭʝʤ, ʘʶʫʣʛװʡ 

ʪʘʣʙʘʡʛ ʪʫʩʛʘʩʘʥ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

7.4. ʕʈʉɼʕʃʀʁʅ ʄɽʅɽɾʄɽʅʊ 

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ ʞʠʣ ʙװʨ ʘʞʣʳʥ ʙʘʡʨʥʳ ʭᴇʜᴇʣʤᴇʨʠʡʥ ʵʨʩʜʵʣʪ ʭװʯʠʥ 

ʟװʡʣ, ʵʨװװʣ ʘʭʫʡʥ ʥᴇʭʮᴇʣʜ װʥʵʣʛʵʵ ʭʠʡʣʛװװʣʞ ʭʫʫʣʴ, ʵʨʭ ʟװʡʥ ʭװʨʵʵʥʜ ʤʵʨʛʵʞʠʣ 

ʘʨʛʘ ʟװʡʥ ʟᴇʚʣᴇʛᴇᴇ ʘʚʯ ʘʞʠʣʣʘʥʘ.  

ɸʞʣʳʥ ʙʘʡʨʘʥʜ ʫʯʠʨʯ ʙʦʣʦʭ ʘʶʫʣ ʦʩʣʳʛ ʘʨʠʣʛʘʭ, ʭʷʥʘʣʪ ʪʘʚʠʭ ʟʦʨʠʣʛʦʦʨ 

ʮʝʭ, ʭʵʩʵʛ ʙװʨʜ ɻʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵʥʠʡ ʙʘʛʠʡʛ ʪʦʤʠʣʦʥ, ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʜʘʛʫʫ 

 ʥʵʣʛʵʵʛ ʭʠʡʞ, ʵʨʩʜʵʣ ʙʫʫʨʫʫʣʘʭ ʘʞʣʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʛ ʛʘʨʛʘʥ, ʰʘʘʨʜʣʘʛʘʪʘʡװ

ʭᴇʨᴇʥʛᴇ ʟʘʨʜʣʳʛ ʙʘʪʣʫʫʣʘʥ, ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʭʵʨʵʛʞʠʣʪʵʜ ʭʷʥʘʣʪ ʪʘʚʠʥ ʘʞʠʣʣʘʥʘ.  

ʍᴇʜᴇʣʤᴇʨʠʡʥ ʩʘʡʜʳʥ 2017 ʦʥʜ ʙʘʪʘʣʩʘʥ ñɸʞʣʳʥ ʙʘʡʨʥʳ ʵʨʩʜʵʣʠʡʥ 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʦʥʮʣʦʛʪװ ʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʠʣʩʘʥ ʟᴇʚʣᴇʤʞò ïʠʡʥ ʜʘʛʫʫ ᴇᴇʨʠʡʥװ

ʪʦʭʠʨʫʫʣʘʥ ʟᴇʨʯʠʣ ʠʣʨװװʣʵʭ ʤʘʷʛʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʥ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʭʵʵʩ 

ʛʘʜʥʘ ʜʘʨʘʘʭ ʵʨʩʜʵʣװװʜʵʵʩ ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʞ, ʜʘʜʣʘʛʘ ʦʣʛʦʭ ʩʫʨʛʘʣʪ, 

ʪʫʨʰʠʣʪʳʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʞ ʘʞʠʣʣʘʥʘ. װתʥʜ:  

¶ ᴆʨʛᴇʭ ʟᴇᴇʭ ʤʝʭʘʥʠʟʤʳʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ;  

¶ ʍʠʤʠʡʥ ʭʦʨʪʦʡ, ʘʶʫʣʪʘʡ ʙʦʜʠʩ, ʪװװʥʠʡ ʭʘʜʛʘʣʘʣʪ ʭʘʤʛʘʘʣʘʣ, ʪʵʵʚʵʨʣʵʣʪ, 

ʪװװʥʪʵʡ ʭʘʨʴʮʘʞ ʘʞʠʣʣʘʜʘʛ ʘʞʠʣʣʘʛʩʜʳʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ;  

¶ ɼʫʣʘʘʥ, ʮʘʭʠʣʛʘʘʥʳ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ; 

¶ ɻʘʣʳʥ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ñɻʘʤʰʛʠʡʥ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵò ʙʦʣʦʥ ñʂʠʙʝʨ 

ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʵʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵò. 

ʎʘʘʰʠʜ ʍᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ ʵʨװװʣ ʘʭʫʡʥ ʪʫʭʘʡ ʭʫʫʣʴ, ɹʘʡʛʘʣʴ 

ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ ʪʫʭʘʡ ʭʫʫʣʠʫʜʳʥ ʜʘʛʫʫ ʕʨװװʣ ʤʵʥʜʠʡʥ ʥᴇʣᴇᴇʣᴇʭ 

ʙʘʡʜʣʳʥ װʥʵʣʛʵʵ ʙʦʣʦʥ ʊʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʥ װʥʵʣʛʵʵʛ ʭʦʣʙʦʛʜʦʭ 

ʙʘʡʛʫʫʣʣʘʛʘʘʨ ʪʦʛʪʤʦʣ ʭʠʡʣʛʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙᴇʛᴇᴇʜ װʥʵʣʛʵʵʥʠʡ ʟʘʨʜʣʳʛ 

ʩʪʘʥʮʳʥ ʪᴇʩᴇʚʪ ʩʫʫʣʛʘʥ ʘʞʠʣʣʘʭ ʥʴ ʟװʡʪʵʡ ʶʤ. 

 



184 

VIII. ʊᴆʉʃʀʁʅ ʉɸʅʍתת, ʍᴆʈᴆʅɻᴆ ʆʈʋʋʃɸʃʊʓʅ ʊʆʆʎʆʆ, ʕɼʀʁʅ 

ɿɸʉɻʀʁʅ תʈ ɸʐɻʀʁʅ ʐʀʅɾʀʃɻʕʕ 

8.1. ʉɸʅʍתתɻʀʁʅ ʊɸʁʃɸʅɻʀʁʅ ʐʀʅɾʀʃɻʕʕ 

ñɼʫʣʘʘʥ  ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ-ʥʠʡ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ᴇʨʛᴇʪʛᴇʣʠʡʥ ʩʘʥʭװװ, 

ʵʜʠʡʥ ʟʘʩʘʛ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦʛ  ʭʠʡʭʠʡʥ ᴇʤʥᴇ  ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʛʠʡʥ 

ʰʠʥʞʠʣʛʵʵʛ ʪʦʦʮʦʞ, ʪʫʭʘʡʥ ʪᴇʩʣʠʡʛ ᴇᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʵʩʵʭʵʜ 

  ʛʠʡʥ ʪʘʡʣʘʥ ʙʘʣʘʥʩ ʙʦʣʦʥװװʥʵʣʵʣʪ ᴇʛʩᴇʥ. ʐʠʥʞʠʣʛʵʵʥʜ 2017-2019 ʦʥʳ ʩʘʥʭװ

ʦʨʣʦʛʳʥ ʪʘʡʣʘʥʛʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʘʰʠʛʣʘʩʘʥ 2017 ʦʥʳʛ ʩʫʫʨʴ ʦʥ ʙʦʣʛʦʞ ʘʚʩʘʥ 

ʙʘ ʜʘʨʘʘʭ 2 ʘʨʛʘʘʨ ʪʦʦʮʦʞ, ʢʦʤʧʘʥʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ װʥʵʣʞ, ʜװʛʥʵʩʵʥ. װתʥʜ: 

1. ʍʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵ 

2. ʀʥʜʝʢʩʯʣʵʥ ʙʦʣʦʥ ʭʫʚʠʘʨ ʪʦʦʮʦʭ ʘʨʛʘ 

8.1.1. ʍʘʨʴʮʘʘʥʳ ʰʠʥʞʠʣʛʵʵ 

ʘ. ʉʘʥʭװװʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʥ ʰʠʥʞʠʣʛʵʵ /ʉʊɹʐ/ 

ɹʠʟʥʝʩʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʭᴇʨᴇʥʛʠʡʥ ʵʭ װװʩʚʵʨʠʡʥ ʭʵʤʞʵʵ, ʙװʪʵʮ 

ʙװʨʵʣʜʵʭװװʥ, ʪװװʥʠʡ ᴇᴇʨʯʣᴇʣʪ ʟʵʨʵʛ ʥʴ ʩʘʥʭװװʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʨʫʫʣʘʭ 

  :ʥʜװת .ʜʵʵʨ ʉʊɹʐ-ʛ ʭʠʡʩʵʥװװʣʵʣʪװװʟװ ʜ ʙʦʣʜʦʛ ʪʫʣ ʜʘʨʘʘʭװװʣʵʣʪװװʟװ ʥʜʩʵʥװ

ü ɹʠʝ ʜʘʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 2019 ʦʥʜ 0.76 ʙʘʡʥʘ. ʕʥʵ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 

ʪʫʭʘʡʥ ʘʞ ʘʭʫʡʥ ʥʵʛʞ ʙʘʡʛʫʫʣʣʘʛʘ ʩʘʥʭװװʛʠʡʥ ʭʫʚʴʜ ʭʠʨ ʟʵʨʵʛ ʙʠʝ ʜʘʘʩʘʥ 

ʙʫʶʫ ʛʘʜʥʳʥ ʵʭ װװʩʚʵʨʵʵʩ ʭʘʨʘʘʪ ʙʫʩ ʟᴇʚʭᴇʥ ᴇᴇʨʠʡʥ ʩʘʥʭװװʞʠʣʪʵʵʨ ʙʠʝ 

ʜʘʘʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʘʭ ʯʘʜʚʘʨʳʛ ʠʣʵʨʭʠʡʣʜʵʛ. ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʫʪʛʘ ʥʴ 

0.6-ʘʘʩ ʙʫʶʫ 60%-ʘʘʩ ʠʭ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ ʛʵʞ װʟʜʵʛ. 

ü ɿʦʭʠʮʫʫʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 2019 ʦʥʜ 1.01 ʙʘʡʥʘ. ʕʥʵ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʫʪʛʘ ᴇʩᴇʭ ʪʫʪʘʤ ᴇᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ 

ʩʘʥʭװװʞװװʣʵʭ ʯʘʜʚʘʨ ʜʵʵʰʠʣʞ ʙʘʡʥʘ ʛʵʞ װʟʜʵʛ ʙᴇʛᴇᴇʜ ᴇʩᴇʞ ʙʘʡʚʘʣ 

ʟʦʭʠʩʪʦʡ ʛʵʞ װʟʜʵʛ. 

ü ᴆᴇʨʠʡʥ ʙʘ ʛʘʜʥʳʥ ʢʘʧʠʪʘʣʳʥ ʭʘʨʴʮʘʘ  2019 ʦʥʜ 0.31 ʙʘʡʥʘ. ʕʥʵʭװװ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ ᴇᴇʨʠʡʥ ʢʘʧʠʪʘʣʳʥ ʥʵʛʞʠʜ ʥʦʛʜʦʭ ʛʘʜʘʘʜ ʵʭ װװʩʚʵʨʠʡʥ 

ʭʵʤʞʵʵʛ ʭʘʨʫʫʣʘʭ ʙᴇʛᴇᴇʜ 1-ʵʵʩ ʠʭ ʙʠʰ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ ʛʵʞ װʟʜʵʛ.  

ü ɻʘʜʥʳʥ ʢʘʧʠʪʘʣʳʥ ʭʫʚʠʡʥ ʞʠʥ 2019 ʦʥʜ 0.24 ʙʘʡʥʘ. ʕʥʵ װʟװװʣʵʣʪ ʥʴ 

ʪʫʭʘʡʥ ʢʦʤʧʘʥʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʭʵʜʵʥ ʭʫʚʠʡʛ ʛʘʜʥʳʥ ʭᴇʨᴇʥʛᴇᴇʨ 

ʩʘʥʭװװʞװװʣʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʜʘʛ ʙᴇʛᴇᴇʜ ʛʘʜʥʘʘʩ ʜʘʡʯʠʣʩʘʥ ʢʘʧʠʪʘʣʳʥ ʥʠʡʪ 

ʭᴇʨᴇʥʛᴇʥʜ ʵʟʣʵʭ ʭʫʚʠʡʥ ʞʠʥʛʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʫʪʛʘ ʥʴ 

0.4 ï ʩ ʙʘʛʘ ʙʘʡʚʘʣ ʪʦʭʠʨʦʤʞʪʦʡ ʛʵʞ װʟʜʵʛ. 

ü ɹʘʡʥʛʳʥ ʢʘʧʠʪʘʣʳʥ ʙװʪʵʮ 2019 ʦʥʜ 0.01 ʙʘʡʥʘ. ʕʥʵ װʟװװʣʵʣʪ ʥʴ 

ʢʦʤʧʘʥʠʡʥ װʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ ʙʘ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʣʳʛ ʩʘʥʭװװʞװװʣʵʭʵʜ 

ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʥʠʡʪ ʵʭ װװʩʚʵʨʠʡʥ ʜװʥʜ ʛʘʜʥʳʥ ʭᴇʨᴇʥʛᴇ ʷʤʘʨ ʭʫʚʠʡʥ ʞʠʥ 

ʵʟʵʣʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʥʘ. ʕʥʵ װʟװװʣʵʣʪ ʙʘʛʘ ʙʘʡʭ ʪʫʩʤʘʘ ʩʘʡʥ ʙʘʡʜʘʛ. 

ü ɻʘʜʥʳʥ ʢʘʧʠʪʘʣʳʥ ʙװʪʵʮ 2019 ʦʥʜ 0.02 ʙʘʡʥʘ. ʕʥʵ װʟװװʣʵʣʪ ʥʴ ʛʘʜʥʳʥ 

ʢʘʧʠʪʘʣʳʥ ʜװʥʜ ʵʟʵʣʞ ʙʘʡʛʘʘ ʫʨʪ ʭʫʛʘʮʘʘʪ ʟʵʵʣ, ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʭʫʚʠʡʥ ʞʠʥʛ 

ʭʘʨʫʫʣʥʘ. ʋʨʪ ʭʫʛʘʮʘʘʪʘʡ ʟʵʵʣ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʭʫʚʠʡʥ ʞʠʥ ᴇʥʜᴇʨ ʙʘʡʭ ʥʴ 

ʪʫʭʘʡʥ ʢʦʤʧʘʥʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʪʦʛʪʚʦʨʪʦʡ ʭʵʚʠʡʥ װʨʛʵʣʞʣװװʣʵʭ ʥʵʛ 

ʯʫʭʘʣ ʥᴇʭʮᴇʣ ʙʦʣʥʦ. ʕʥʵ ʢʦʵʬʬʠʮʠʝʥʪʳʥ װʟװװʣʵʣʪ ᴇʩᴇʭ ʪʫʩʘʤ ʜʘʡʯʣʘʛʜʩʘʥ 
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ʭᴇʨᴇʥʛʠʡʥ ʙװʪʵʮ ʟʦʭʠʩʪʦʡ ʛʵʞ װʟʜʵʛ ʙᴇʛᴇᴇʜ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʛʫʫʣʛʳʥ ʭʫʚʴʜ 

ɹʍᴆʊ-ʠʡʛ ʘʰʠʛʣʘʭ ʙʠʰ ʋʍᴆʊ-ʠʡʛ ʪװʣʭװװ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʜʘʛ. 

ʍϾʩʥʵʛʪ VIII.1.  ʉʘʥʭϾϾʛʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʥ ʰʠʥʞʠʣʛʵʵ 

 ʜ 2017 2018 2019װװʣʵʣʪװװʟת

ɹʠʝ ʜʘʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ  (ЊЊʨʠʡʥ ʭЊʨЊʥʛЊ/ʙʘʣʘʥʩʳʥ ʥʠʡʪ ʜϾʥ)  0.31 0.80 0.76 

ɿʦʭʠʮʫʫʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ  
(ЊЊʨʠʡʥ ʵʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛЊ/ЊЊʨʠʡʥ ʭЊʨЊʥʛЊ)  
 ᴆᴇʨʠʡʥ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ = ᴇᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇ + ʫʨʪ.ʭʫʛ.ᴇʨ ʪᴇʣʙᴇʨ - תʥʜʩʵʥ 
ʭᴇʨᴇʥʛᴇ ʙʘ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

1.00 1.02 1.01 

ᴆᴇʨʠʡʥ ʙʘ ʛʘʜʥʳ ʢʘʧʠʪʘʣʳʥ ʭʘʨʴʮʘʘ                                       
(ɹʦʛ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ + ʋʨʪ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ)/ЊЊʨʠʡʥ ʭЊʨЊʥʛЊ  

2.19 0.25 0.31 

ɻʘʜʥʳ ʢʘʧʠʪʘʣʳʥ ʭʫʚʠʡʥ ʞʠʥ 
(ɹʦʛ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ + ʋʨʪ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ/ʥʠʡʪ ʭЊʨЊʥʛЊ) 

0.69 0.20 0.24 

ɹʘʡʥʛʳʥ ʢʘʧʠʪʘʣʳʥ ʙװʪʵʮ  ʋʨʪ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ/ɹʘʡʥʛʳʥ ʢʘʧʠʪʘʣ  0.00 0.02 0.01 

ɻʘʜʥʳ ʢʘʧʠʪʘʣʳʥ ʙװʪʵʮ                                        
ʋʨʪ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ/(ɹʦʛ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ + ʋʨʪ.ʭʫʛ.Њʨ ʪЊʣʙЊʨ)  

0.00 0.08 0.05 

 

ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ ʥʴ ʉʊɹʐ-ʥʠʡ װʟװװʣʵʣʪװװʜʠʡʥ ʟʦʭʠʩʪʦʡ ʭʵʤʞʵʵʛ  

 ʡʣ ʘʞʠʣʣʘʛʘʘװ ʛʠʡʥ ʭʫʚʴʜ ʪʦʛʪʚʦʨʪʦʡ ʙʠʝ ʜʘʘʥװװʣʵʣʪʵʵʨ ʭʘʥʛʘʞ ʩʘʥʭװװʟװ 5

ʷʚʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. ɻʵʭʜʵʵ ʪᴇʨʠʡʥ ᴇʤʯ 2018 ʦʥʜ 2.87 ʜʘʭʠʥ ʥʵʤʵʛʜʩʵʥ ʥʴ 

 ʡʣ ʘʞʠʣʣʘʛʘʘʛ ʪʦʛʪʚʦʨʪʦʡ ʭʵʚʠʡʥ ʷʚʫʫʣʘʭʜʘʘװ ʥʜ ʥᴇʣᴇᴇʣʩᴇʥ, ʤᴇʥ ʢʦʤʧʘʥʠʡʥװװ

ʙʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘʛ ʙʫʫʨʫʫʣʞ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ 

ʪᴇʣʙᴇʨʠʡʛ ʠʣװװ ʠʭ ʘʰʠʛʣʘʞ ʙʘʡʭʳʛ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ ʙʘʡʥʘ.  

 

ʙ. ʊᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨʳʥ ʰʠʥʞʠʣʛʵʵ 

ɹʘʡʛʫʫʣʣʘʛʳʥ ʪᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨ ʥʴ ʭװʣʵʵʛʜʵʞ ʙʫʡ ᴇʨ ʪᴇʣʙᴇʨʠʡʛ ʮʘʛ 

ʭʫʛʘʮʘʘʥʜ ʥʴ ʪᴇʣʞ ʙʘʨʘʛʜʫʫʣʘʭʘʜ ʪᴇʣʙᴇʨʠʡʥ ʭʵʨʵʛʩʵʣ ʭװʨʵʣʮʵʵʪʵʡ ʙʘʡʛʘʘ 

ʵʩʵʭʵʵʨ ʪʦʜʦʨʭʦʡʣʦʛʜʜʦʛ. ʂʦʤʧʘʥʠʡ ʭʫʚʴʜ ʪᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨ ʤʫʫ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ 

ʮʘʘʰʠʜ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜʘʘ ʘʥʭʘʘʨʘʭ ʭʵʨʵʛʪʵʡ ʙʘʡʥʘ.  

ʍϾʩʥʵʛʪ VIII.2.  ʊЊʣʙЊʨʠʡʥ ʯʘʜʚʘʨʳʥ ʰʠʥʞʠʣʛʵʵ 

 ʜ 2017 2018 2019װװʣʵʣʪװװʟת

ʊᴇʣʙᴇʨʠʡʛ ʙʘʨʘʛʜʫʫʣʘʭ ᴇʥᴇᴇʛʠʡʥ ʙʦʣʦʤʞ (ʄЊʥʛЊʥ 
ʭЊʨЊʥʛЊ+ʪϾʨʛʵʥ ʙʦʨʣʦʛʜʦʭ Ͻʎ)/ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ Њʨ 
ʪЊʣʙЊʨ ʕʥʵ ʭʘʨʴʮʘʘ ʥʴ 0.2-0.3 ʭʦʦʨʦʥʜ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ. 

0.01 0.0002 0.0006 

(ʄЊʥʛЊʥ ʭЊʨЊʥʛЊ+ʪϾʨʛʵʥ ʙʦʨʣʦʛʜʦʭ Ͻʎ)/ɹʦʨʣʫʫʣʘʣʪ 0.01 0.0001 0.0003 

(ʄЊʥʛЊʥ ʭЊʨЊʥʛЊ+ʪϾʨʛʵʥ ʙʦʨʣʦʛʜʦʭ Ͻʎ)/ʅʠʡʪ ʭЊʨЊʥʛЊ 0.01 0.00003 0.00014 

ʍʫʨʜʘʥ ʭᴇʨʚᴇʭ ʭʘʨʴʮʘʘ ʙʫʶʫ ʪᴇʣʙᴇʨʠʡʛ ʙʘʨʘʛʜʫʫʣʘʭ 
ʦʡʨʳʥ ʙʦʣʦʤʞ (ʄЊʥʛЊʥ ʭЊʨЊʥʛЊ+ʪϾʨʛʵʥ ʙʦʨʣʦʛʜʦʭ 
Ͻʎ+ʜʘʥʩʘʘʨʭ ʘʚʣʘʛʘ)/ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ Њʨ ʪЊʣʙЊʨ ʕʥʵ 
ʭʘʨʴʮʘʘ ʥʴ 0.8-1 ʭʦʦʨʦʥʜ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ. 

0.27 0.23 0.21 

ʕʨʛʵʣʪʠʡʥ ʭʘʨʴʮʘʘ ʙʫʶʫ ʪᴇʣʙᴇʨʠʡʛ ʙʘʨʘʛʜʫʫʣʘʭ 
ʭʵʪʠʡʥ ʙʦʣʦʤʞ /ʅᴇʭᴇʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ/ ʕʨʛʵʣʪʠʡʥ 
ʭЊʨЊʥʛЊ/ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ Њʨ ʪЊʣʙЊʨ ʕʥʵ ʭʘʨʴʮʘʘ ʥʴ 2-ʦʦʩ 
ʙʘʛʘʛװʡ ʙʘʡʚʘʣ ʟʦʭʠʩʪʦʡ. 

0.37 0.36 0.31 

ᴆʨ ʪᴇʣᴇʭ ʯʘʜʚʘʨ    

Ͻʡʣ ʘʞʠʣʘʛʘʘʥʳ ʮʵʚʵʨ ʘʰʠʛ/ɾʠʣʠʡʥ ʭϾϾʛʠʡʥ ʪЊʣʙЊʨ #DIV/0! #DIV/0! -9.25688 

ʎʵʚʵʨ ʤЊʥʛЊʥ ʛϾʡʣʛʵʵ/ɾʠʣʠʡʥ ʭϾϾʛʠʡʥ ʪЊʣʙЊʨ #DIV/0! #DIV/0! -0.10661 
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ʩ. תʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʠʜʵʚʭʠʞʣʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʕʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛʠʡʥ ʵʨʛʵʮʠʡʥ ʰʠʥʞʠʣʛʵʵ 

ʕʨʛʵʮ ʥʴ ʭᴇʨᴇʥʛʠʡʥ ʥʵʛ ʭʵʣʙʵʨʵʵʩ ʥᴇʛᴇᴇʜ ʰʠʣʞʠʭ ʭᴇʜᴇʣʛᴇᴇʥʠʡʛ 

ʠʣʵʨʭʠʡʣʩʵʥ ʦʡʣʛʦʣʪ ʶʤ. ʋʯʠʨ ʥʴ ʵʨʛʵʮ ʪװʨʛʵʩʵʭʠʡʥ ʭʵʨʵʵʨ ʛװʡʣʛʵʵʥʠʡ ʜװʥ 

ʥʵʤʵʛʜʵʭ ʪʫʣ ʵʥʵ ʥʴ ʛװʡʣʛʵʵʥʜ ʭᴇʨᴇʥʛʠʡʛ ʥʵʤʞ ʦʨʫʫʣʩʘʥʪʘʡ ʘʜʠʣ ʥᴇʣᴇᴇʪʵʡ, ʭʘʨʠʥ 

ʵʨʛʵʮ ʫʜʘʘʰʠʨʚʘʣ ʦʨʫʫʣʩʘʥ ʭᴇʨᴇʥʛᴇ ʪװʛʞʠʛʜʵʭ ʙʦʣʥʦ. ʀʡʤʜ ᴇᴇʨʩʜʠʡʥ װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʟʦʨʠʣʪ, ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʭװʨʵʭ ʪװʚʰʠʥʪʵʡ ʫʷʣʜʫʫʣʘʥ ʘʣʴ ʙʦʣʦʭ 

ʵʨʛʵʮ ʦʣʦʥ ʙʘʡʭ ʩʦʥʛʦʣʪ ʭʠʡʭ ʥʴ ʟװʡʪʵʡ. 

ʍϾʩʥʵʛʪ VIII.3.ʘ. ʕʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛʠʡʥ ʵʨʛʵʮʠʡʥ ʰʠʥʞʠʣʛʵʵ 

 ʜ 2017 2018 2019װװʣʵʣʪװװʟת

ɸʚʣʘʛʳʥ ʵʨʛʵʮ /ʫʜʘʘ/  
ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ/ɸʚʣʘʛʳʥ ʜʫʥʜʘʞ 

7.18 8.50 8.59 

ɸʚʣʘʛʳʥ ʵʨʛʵʮ /ЊʜЊʨ/ 
360 ЊʜЊʨ/ɸʚʣʘʛʳʥ ʵʨʛʵʮ /ʫʜʘʘ/ 

50.11 42.36 41.89 

ʅЊЊʮʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/  
ɹɹЉ/ɹʄϽɹɿ-ʠʡʥ ʜʫʥʜʘʞ ЊʨʪЊʛ 

18.42 22.34 23.81 

ʅЊЊʮʠʡʥ ʵʨʛʵʮ /ЊʜЊʨ/360 ЊʜЊʨ/ʅЊЊʮʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/ 19.55 16.12 15.12 

ʕʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/ ɹʦʨʣʫʫʣʘʣʪʳʥ 
ʦʨʣʦʛʦ/ʕʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛʠʡʥ ʜʫʥʜʘʞ 

4.96 5.87 5.93 

ʕʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛʠʡʥ  ʵʨʛʵʮ /ЊʜЊʨ/ 
360 ЊʜЊʨ/ʕʨʛʵʣʪʠʡʥ ʭЊʨЊʥʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/ 

72.57 61.35 60.66 

ʅʠʡʪ ʭЊʨЊʥʛʠʡʥ ʵʨʛʵʮ /ʫʜʘʘ/  
ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ/ʅʠʡʪ ʭЊʨЊʥʛʠʡʥ ʜʫʥʜʘʞ 

0.45 0.53 0.54 

ʍϾʩʥʵʛʪ VIII.3.ʙ. ʍЊʨЊʥʛЊ, ʢʘʧʠʪʘʣʳʥ ʘʰʠʛʣʘʣʪ 

 ʜ 2017 2018 2019װװʣʵʣʪװװʟת

ʍᴇʨᴇʥʛᴇ, ʢʘʧʠʪʘʣʳʥ ʘʰʠʛʣʘʣʪ    

Ͻʥʜʩʵʥ ʭЊʨЊʥʛʠʡʥ ʘʯʘʘʣʘʣ  
ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ/Ͻʥʜʩʵʥ ʭЊʨЊʥʛʠʡʥ ʙʦʜʠʪ ЊʨʪЊʛ  
ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʢʦʤʧʘʥʠʜ ʘʰʠʛʣʘʛʜʘʞ ʙʘʡʛʘʘ װʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʥʵʛ 
ʪᴇʛʨᴇʛ ʪʫʪʘʤʜ ʭʵʜʵʥ ʪᴇʛʨᴇʛʠʡʥ ʙʦʨʣʫʫʣʘʣʪ ʥʦʦʛʜʦʞ ʙʘʡʛʘʘʛ, ᴇᴇʨᴇᴇʨ 
ʭʵʣʙʵʣ װʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪװʚʰʠʥʛ ʭʘʨʫʫʣʜʘʛ. 

1.69 0.44 0.45 

ЉЊʨʠʡʥ ʭЊʨЊʥʛʠʡʥ ʘʯʘʘʣʘʣ 
ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ/ЉЊʨʠʡʥ ʭЊʨЊʥʛЊ  
ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʢʦʤʧʘʥʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʭ װװʩʚʵʨʠʡʛ ʙװʨʜװװʣʞ 
ʙʘʡʛʘʘ ʭʫʚʴʮʘʘ ʵʟʵʤʰʠʛʯʜʠʡʥ ᴇʤʯʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʪװʚʰʠʥʛ 
ʭʘʨʫʫʣʥʘ. 

4.00 0.50 0.54 

 

ɸʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵ 

ʂʦʤʧʘʥʠ ʥʴ װʡʣʜʚʵʨʣʵʣʜ ʦʨʫʫʣʩʘʥ ʭᴇʨᴇʥʛᴇᴇ ʠʣװ װװʨ ʙװʪʵʵʣʪʵʡ ʘʰʠʛʣʘʞ 

ʦʨʣʦʛʦʦʨʦʦ ʟʘʨʜʣʘʘ ʥᴇʭᴇᴇʜ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʩʘʥ ʥᴇʭʮᴇʣʜ װʡʣ ʘʞʠʣʣʘʛʘʘʛʘʘ 

ᴇʨʛᴇʪʛᴇʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʜʦʛ. ɸʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ װʥʵʣʛʵʵ ʥʴ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ 

ʘʰʛʠʡʥ ʥʵʛʜʩʵʥ װʟװװʣʵʣʪ ʙᴇʛᴇᴇʜ ʦʨʫʫʣʩʘʥ ʭᴇʨᴇʥʛᴇ, ʢʘʧʠʪʘʣʳʥ ʥʵʛʞ ʪʫʪʤʘʘʩ 

ʦʣʩʦʥ ʘʰʛʠʡʥ ʭʵʤʞʵʵʛ ʤᴇʥʛᴇᴇʨ ʠʣʵʨʭʠʡʣʜʵʛ ʯʫʭʘʣ ʦʡʣʛʦʣʪ ʶʤ. ɼʫʣʘʘʥ ʰʘʨʳʥ 

ʛʦʣ ʊᴆʍʂ-ʥʠʡ ʭʫʚʴʜ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʘʣʜʘʛʜʘʣʪʘʡ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ ʪʫʣ ʵʥʵ 

 ʡʣװ ,ʣʵʣʪ ʤʫʫ ʛʘʨʯʵʵ. ʎʘʘʰʠʜ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʫʫʜʳʛ ʵʨʵʣʭʠʡʣʞװװʟװ

ʘʞʠʣʣʘʛʘʘʛʘʘ ʪᴇʣᴇʚʣᴇʭ ʥʴ ʯʫʭʘʣ ʙʘʡʥʘ. 

 



187 

ʍϾʩʥʵʛʪ VIII.4. ɸʰʠʛʪ ʘʞʠʣʣʘʛʘʘʥʳ ʰʠʥʞʠʣʛʵʵ 

 ʣʵʣʪ 2017 2018 2019װװʟת

ɹʦʨʣʫʫʣʘʣʪʳʥ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ 
ɹʦʨʣʫʫʣʘʣʪʳʥ ʘʰʠʛ/ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ 

0.003 -0.022 -0.077 

Ͻʥʜʩʵʥ Ͼʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ  
ɹʦʨʣʫʫʣʘʣʪʳʥ ʘʰʠʛ/ɹɹЉ 

0.003 -0.021 -0.072 

ʍЊʨЊʥʛʠʡʥ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ  
ʎʵʚʵʨ ʘʰʠʛ/ɹʘʣʘʥʩʳʥ ʮʵʚʵʨ ʜϾʥ 

-0.043 -0.006 -0.046 

ЉЊʨʠʡʥ ʭЊʨЊʥʛʠʡʥ ʘʰʠʛʪ ʘʞʠʣʣʘʛʘʘ  
ʎʵʚʵʨ ʘʰʠʛ/ЉЊʨʠʡʥ ʭЊʨЊʥʛЊ 

-0.136 -0.008 -0.060 

 

ʜ. ʉʘʥʭװװʛʠʡʥ ʭװʥʜʨʵʣʠʡʛ ʦʥʦʰʣʦʭ ʥʴ 

ɸʣʪʤʘʥʳ ʟʘʛʚʘʨʘʘʨ ʦʥʦʰʠʣʩʦʥ. ʕʥʵ ʟʘʛʚʘʨʳʥ ʭʫʚʴʜ ʭʫʚʴʮʘʘ ʥʴ ʭᴇʨᴇʥʛʠʡʥ 

ʟʘʭ ʟʵʵʣ ʜʵʵʨ ʘʨʠʣʞʘʘʣʘʛʜʘʭʛװʡ ʙʘʡʛʘʘ ʢʦʤʧʘʥʠʫʜʳʥ ʭʫʚʴʜ ʦʥʦʰʠʣʜʦʛ 

ʭʫʚʠʣʙʘʨʳʛ ʘʚʯ װʟʩʵʥ. ʍʵʨʵʚ Z <1.23 ʘʞ ʘʭʫʡʥ ʥʵʛʞʠʡʛ ʜʘʤʧʫʫʨʣʘʘ ʟʘʨʣʘʩʘʥ 

ʙᴇʛᴇᴇʜ Z ʥʴ 1.23-2.89 ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʣʪʵʡ ʙʘʡʛʘʘ ʥʴ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ 

ʪʦʜʦʨʭʦʡʛװʡ, Z ʥʴ 2.9-ʵʵʩ ʜʵʵʰ ʙʘʡʭ ʥʴ ʪʦʛʪʚʦʨʪʦʡ, ʩʘʥʭװװʛʠʡʥ ʭʫʚʴʜ ʪʦʛʪʚʦʨʪʦʡ 

ʢʦʤʧʘʥʠʫʜ ʙʘʡʜʘʛ. ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ-ʥʠʡ ʭʫʚʴʜ ʭʫʚʴʮʘʘ ʥʴ 

ʘʨʠʣʞʘʘʣʘʛʜʜʘʛʛװʡ ʙᴇʛᴇᴇʜ ʪʫʩ ʟʘʛʚʘʨʘʘʨ ʦʥʦʰʣʦʭʦʜ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ʥʴ 

ʪʦʜʦʨʭʦʡʛװʡ, װʡʣ ʘʞʠʣʣʘʛʘʘ ʭʵʚʠʡʥ ʙʫʩ ʙʘʡʥʘ ʛʵʩʵʥ ʜװʛʥʵʣʪ ʛʘʨʯ ʙʘʡʥʘ. 

ʍϾʩʥʵʛʪ VIII.5. Altman-ʳ Z ʦʥʦʰʣʦʛʦʦ 

Z=0.717x1+0.847x2+3.107x3+0.42x4+0.995x5 0.64 2.72 1.86 

Z = ʩʘʥʭװװʛʠʡʥ ʵʨװװʣ ʙʘʡʜʣʳʥ ʠʥʜʝʢʩ    
x1 = ʘʞʣʳʥ ʢʘʧʠʪʘʣ/ʥʠʡʪ ʘʢʪʠʚ -0.43 -0.12 -0.15 

x2 = ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ/ʥʠʡʪ ʘʢʪʠʚ -1.51 -0.87 -1.03 

x3 = ʭװװ ʙʘ ʪʘʪʚʘʨʳʥ ᴇʤʥᴇʭ ʘʰʠʛ/ʥʠʡʪ ʘʢʪʠʚ -0.04 -0.02 -0.17 

x4 = ʵʟʵʤʰʠʛʯʜʠʡʥ ᴇʤʯʠʡʥ ɿɿ-ʠʡʥ װʥʵʣʛʵʵ/ʥʠʡʪ ᴇʨ 2.65 5.10 4.46 

x5 = ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ/ʥʠʡʪ ʘʢʪʠʚ 1.25 1.48 1.50 

 

8.1.2. ʀʥʜʝʢʩʯʠʣʵʥ ʙʦʣʦʥ ʭʫʚʠʘʨ ʪʦʦʮʦʭ ʘʨʛʘ 

ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ-ʳʥ ʩʘʥʭװװʛʠʡʥ ʙʘʣʘʥʩ ʙʦʣʦʥ ʦʨʣʦʛʳʥ 

ʪʘʡʣʘʥʛʠʡʥ ʙװʪʮʵʜ ʠʥʜʝʢʩʯʠʣʵʥ ʙʦʣʦʥ ʭʫʚʠʘʨ ʪʦʦʮʦʭ ʘʨʛʫʫʜʳʛ ʘʰʠʛʣʘʥ ʜװʥ 

ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ. ʀʥʜʝʢʩʯʠʣʵʥ ʪʦʦʮʦʭ ʘʨʛʳʥ ʭʫʚʴʜ ʩʫʫʨʴ ʞʠʣʠʡʛ 2017 ʦʥʦʦʨ 

ʪʦʦʮʩʦʥ ʙʘ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʙװʪʮʠʡʛ ʭʘʨʘʭʘʜ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ 2019 ʦʥʜ 0,2%-

ʠʘʨ ᴇʩʩᴇʥ ʙʦʣ ʵʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ 4 ʜʘʭʠʥ ᴇʩʩᴇʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʭʫʚʠʘʨ ʪʦʦʮʦʭ 

ʘʨʛʳʥ ʭʫʚʴʜ ʥʠʡʪ ʭᴇʨᴇʥʛʠʡʥ ʜװʥʜ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʵʟʣʵʭ ʭʫʚʴ 2017 ʦʥʜ 25.5% 

ʙʘʡʩʘʥ ʙʦʣ 2019 ʦʥʜ 7.1% ʙʦʣʞ ʙʫʫʨʩʘʥ ʙʘʡʥʘ. ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʭʫʚʴʜ 2 ʘʨʛʘʘʨ 

ʘʣʴ ʘʣʴ ʥʴ 2019 ʦʥʜ ᴇʤʥᴇʭ ʦʥʦʦʩʦʦ ᴇʩʩᴇʥ װʟװװʣʵʣʪʪʵʡ ʛʘʨʩʘʥ ʙʘʡʥʘ.   

ʆʨʣʦʛʳʥ ʪʘʡʣʘʥʛʠʡʥ ʭʫʚʴʜ ʠʥʜʝʢʩʯʠʣʵʥ ʪʦʦʮʦʭ ʘʨʛʘʘʨ ʰʠʥʞʠʣʛʵʵ ʭʠʡʩʵʥ 

ʙᴇʛᴇᴇʜ 2017 ʦʥʳʛ ʩʫʫʨʴ ʞʠʣ ʙʦʣʛʦʥ ʪʦʦʮʦʭʦʜ 2019 ʦʥʜ ʙʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ 

19%-ʠʘʨ ᴇʩʩᴇʥ ʙʦʣʦʚʯ ʙʦʨʣʫʫʣʘʣʪʳʥ ᴇʨʪᴇʛ ʙʦʣʦʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʣʫʫʜ 

ᴇʩʩᴇʥᴇᴇʨ ʘʣʜʘʛʜʘʣʪʘʡ ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ. 

 



188 

ʍϾʩʥʵʛʪ VIII.6.  ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊЉʍʂ-ʳʥ ʩʘʥʭϾϾʛʠʡʥ ʙʘʣʘʥʩʜ ʭʠʡʩʵʥ ʰʠʥʞʠʣʛʵʵ 

ʄᴇʨʠʡʥ 
ʜʫʛʘʘʨ 

ɹʘʣʘʥʩʳʥ ʟװʡʣ 
ʀʥʜʝʢʩʯʠʣʵʥ ʪʦʦʮʦʭ ʘʨʛʘ ʍʫʚʠʘʨ ʪʦʦʮʦʭ ʘʨʛʘ 

2017 2018 2019 2017 2018 2019 

1 ʍᴆʈᴆʅɻᴆ       

1.1 ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ       

1.1.01 ʄᴇʥʛᴇ,ʪװװʥʪʵʡ ʘʜʠʣʪʛʘʭ ʭᴇʨᴇʥʛᴇ 100% 1.33% 5.38% 1.0% 0.0% 0.0% 

1.1.02 ɼʘʥʩʥʳ ʘʚʣʘʛʘ 100% 91.36% 97.44% 17.6% 4.4% 4.7% 

1.1.04 ɹʫʩʘʜ ʘʚʣʘʛʘ 100% 98.08% 55.97% 0.6% 0.2% 0.1% 

1.1.06 ɹʘʨʘʘ ʤʘʪʝʨʠʘʣ 100% 122.94% 98.81% 6.3% 2.1% 1.7% 

1.1.07 ʋʨʴʜʯʠʣʞ ʪᴇʣʩᴇʥ ʟʘʨʜʘʣ/ʪʦʦʮʦʦ 100% 195.61% 2227.51% 0.1% 0.0% 0.5% 

1.1.11 ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ 100% 96.30% 100.19% 25.5% 6.7% 7.1% 

1.2 ʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛᴇ       

 ʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ 100% 457.27% 448.55% 74.0% 91.8% 91.5%ת 1.2.01

1.2.02 ɹʠʝʪ ʙʫʩ ʭᴇʨᴇʥʛᴇ 100% 1672.79% 1569.82% 0.3% 1.5% 1.4% 

1.2.03 ɹʠʦʣʦʛʠʡʥ ʭᴇʨᴇʥʛᴇ 100% 100.00% 100.00% 0.2% 0.0% 0.0% 

1.2.10 ʕʨʛʵʣʪʠʡʥ ʙʫʩ ʭᴇʨᴇʥʛʠʡʥ ʜװʥ 100% 461.71% 452.61% 74.5% 93.3% 92.9% 

1.3 ʅʀʁʊ ʍᴆʈᴆʅɻʀʁʅ ɼתʅ 100% 368.38% 362.60% 100% 100% 100% 

2 ᴆʈ ʊᴆʃɹᴆʈ ɹɸ ʕɿɼʀʁʅ ᴆʄʏ       

2.1 ᴆʨ ʪᴇʣʙᴇʨ       

2.1.1 ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ       

2.1.1.01 ɼʘʥʩʥʳ ᴇʛʣᴇʛ 100% 88.51% 88.25% 50.2% 12.1% 12.2% 

2.1.1.02 ʎʘʣʠʥʛʠʡʥ  ᴇʛʣᴇʛ    0.0% 0.9% 0.0% 

2.1.1.03 ʊʘʪʚʘʨʳʥ ᴇʨ 100% 137.38% 198.53% 10.6% 3.9% 5.8% 

2.1.1.04 ʅɼʐ - ʠʡʥ  ᴇʛʣᴇʛ 100% 76.67% 113.28% 7.9% 1.6% 2.5% 

2.1.1.05 ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ʟʵʵʣ      1.9% 

2.1.1.13 ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ 100% 99.72% 118.38% 68.7% 18.6% 22.4% 

2.1.2 ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ       

2.1.2.01 ʋʨʪ ʭʫʛʘʮʘʘʪ ʟʵʵʣ 100% #DIV/0! #DIV/0!  1.7% 0.6% 

2.1.2.04 ɹʫʩʘʜ ʫʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨ 100% #DIV/0! #DIV/0!    

2.1.2.06 ʋʨʪ ʭʫʛʘʮʘʘʪ ᴇʨ ʪᴇʣʙᴇʨʠʡʥ ʜװʥ 100% #DIV/0! #DIV/0!  1.7% 1.1% 

2.2 ᴆʨ ʪᴇʣʙᴇʨʠʡʥ ʥʠʡʪ ʜװʥ 100% 108.61% 124.25% 68.7% 20.2% 23.5% 

2.3 ʕʟʜʠʡʥ ᴇʤʯ       

2.3.01 ᴆʤʯ: - ʪᴇʨʠʡʥ 100% 287.15% 287.15% 115.9% 90.3% 91.8% 

2.3.06 ʍᴇʨᴇʥʛʠʡʥ ʜʘʭʠʥ װʥʵʣʛʵʵʥʠʡ ʥʵʤʵʛʜʵʣ 100% 6982.51% 6989.84% 0.6% 11.8% 12.0% 

2.3.08 ʕʟʜʠʡʥ ᴇʤʯʠ+B55:B61 ʙʫʩʘʜ ʭʵʩʵʛ 100% 6.93% 6.93% 65.7% 1.2% 1.3% 

2.3.09 ʍʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ 100% 57.58% 68.56% -150.9% -23.6% -28.5% 

2.3.09.1    ʊʘʡʣʘʥʛʠʡʥ װʝʠʡʥ ʘʰʠʛ 100% #DIV/0! #DIV/0!  -0.6% -4.6% 

2.3.09.2    ᴆʤʥᴇʭ װʝʠʡʥ ʘʰʠʛ 100% 56.06% 57.58% -150.9% -23.0% -24.0% 

2.3.11 ʕʟʜʠʡʥ ᴇʤʯʠʡʥ ʜװʥ 100% 937.97% 885.22% 31.3% 79.8% 76.5% 

2.4 ᴆʈ ʊᴆʃɹᴆʈ ɹɸ ʕɿɼʀʁʅ ᴆʄʏʀʁʅ ɼתʅ 100% 368.38% 362.60% 100.0% 100.0% 100.0% 

ʍϾʩʥʵʛʪ VIII.7. ʆʨʣʦʛʳʥ ʪʘʡʣʘʥʜ ʭʠʡʩʵʥ ʰʠʥʞʠʣʛʵʵ 

ʄᴇʨʠʡʥ 
ʜʫʛʘʘʨ 

ɹʘʣʘʥʩʳʥ ʟװʡʣ 
ʀʥʜʝʢʩʯʠʣʵʥ ʪʦʦʮʦʭ ʘʨʛʘ 

2017 2018 2019 

01 ɹʦʨʣʫʫʣʘʣʪʳʥ ʦʨʣʦʛʦ (ʮʵʚʵʨ) 100% 118.3% 119.6% 

02 ɹʦʨʣʫʫʣʘʣʪʳʥ ᴇʨʪᴇʛ 100% 121.3% 129.3% 

03 ʅʠʡʪ ʘʰʠʛ( ʘʣʜʘʛʜʘʣ) 100% -805.9% -2886% 

05 ʍװװʥʠʡ ʦʨʣʦʛʦ 100% 121.5% 63.2% 

08 ɹʫʩʘʜ ʦʨʣʦʛʦ 100% 354.5% 253.6% 

08.1 ʆʨʣʦʛʳʥ ʜװʥ 100% 350.5% 250.3% 

09 ɹʦʨʣʫʫʣʘʣʪ, ʤʘʨʢʝʪʠʥʛʠʡʥ ʟʘʨʜʘʣ    
10 ɽʨᴇʥʭʠʡ ʙʘ ʫʜʠʨʜʣʘʛʳʥ ʟʘʨʜʘʣ 100% 126.8% 131.8% 

12 ɹʫʩʘʜ ʟʘʨʜʘʣ 100% 137.6% 230.8% 

12.1 ɿʘʨʜʣʳʥ ʜװʥ 100% 130.4% 165.2% 

18 ʊʘʪʚʘʨ ʪᴇʣᴇʭʠʡʥ ᴇʤʥᴇʭ  ʘʰʠʛ( ʘʣʜʘʛʜʘʣ) 100% 53.8% 389.0% 

19 ʆʨʣʦʛʳʥ ʪʘʪʚʘʨʳʥ ʟʘʨʜʘʣ 100% #DIV/0! #DIV/0! 

20 ʊʘʪʚʘʨʳʥ ʜʘʨʘʘʭ ʘʰʠʛ (ʘʣʜʘʛʜʘʣ) 100% 53.9% 389.1% 

22 ʊʘʡʣʘʥʪ װʝʠʡʥ ʮʵʚʵʨ ʘʰʠʛ ( ʘʣʜʘʛʜʘʣ) 100% 53.9% 389.1% 
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8.2. ʊᴆʉʃʀʁʅ ʕɼʀʁʅ ɿɸʉɻʀʁʅ ʊʆʆʎʆʆ 

ɿʫʫʭ ʥʴ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ װʥʜʩʵʥ ʪʦʥʦʛʣʦʣ ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʪʝʭʥʠʢ-ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʵʵʩ ʩʪʘʥʮʳʥ װʨ ʘʰʠʛ ʭʘʤʘʘʨʯ ʙʘʡʜʘʛ.  

ʍϾʩʥʵʛʪ VIII.8.  ʊʝʭʥʠʢ-ʵʜʠʡʥ ʟʘʩʛʠʡʥ ϾʟϾϾʣʵʣʪ 

 ʣʵʣʪ ʊʵʤʜʵʛʣʵʛʵʵ ʍʵʤʞʠʭ ʥʵʛʞ ᴆʛᴇʛʜᴇʣװװʟת ˉ

 ʡʣʜʚʵʨʣʵʭ ʜʫʣʘʘʥ Qɿ ɻʢʘʣ/ʮ 22.96ת 1

2 
ɿʫʫʭʥʳ ɸתʂ,  

(SHX-10.5-1.25/130/70-H) 
hʟ % 84 

3 
ʉʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣ 

ʘʰʠʛʣʘʭ ʮʘʛ 
tʫ ʮʘʛ 3988.31 

4 
ʊװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ, (ʐʘʨʳʥ ʛʦʣ 

Qʅʈ=4000 ʢʢʘʣ/ʢʛ) 
Bʨ ʢʛ/ʮ 3.11 

5 ɹʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ bʜʵʭʙʪ ʢʛ/ɻʢʘʣ 297.6 

6 
ɾʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 
bʜʵʭʞʪ ʢʛ/ɻʢʘʣ 170.1 

7 ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ K ʩʘʷ.ʪᴇʛ 8,126.10 

8 ʕʥʛʠʡʥ ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ PBP ʞʠʣ 5.9 

SHX-10.5-1.25/130/70-H ʵʨʛʵʣʜʵʭ ʙʫʮʣʘʭ ʜʘʚʭʘʨʛʘʪʘʡ ʟʫʫʭʥʳ ʭʫʚʴʜ ɸתʂ 

ᴇʥʜᴇʨ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ʙʘʛʘ, ʵʥʛʠʡʥ ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ 

5.9 ʞʠʣʜʵʵ ʥᴇʭᴇʛʜᴇʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʛʘʘʛ ʭʘʨʛʘʣʟʘʥ ʊʕɿת-ʜ ʩʦʥʛʦʥ ʘʚʩʘʥ.  

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʞʠʣʜ 38.3 ʤʷʥʛʘʥ ɻʢʘʣ 

ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʞ, ʥʠʡʪ 13.5 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʭʵʨʵʛʣʵʩʵʥ ʙᴇʛᴇᴇʜ ʙʦʜʠʪ 

ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 383.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

207.3 ʢʛ/ɻʢʘʣ ʙʘʡʩʘʥ ʙʦʣ ʰʠʥʵ ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʴʩʥʘʘʨ ɸתʂ 84%-ʜ ʭװʨʯ, 22.96 

ʤʷʥʛʘʥ ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʞ, ʥʠʡʪ 27.3 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʭʵʨʵʛʣʵʭ ʙᴇʛᴇᴇʜ 

ʙʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 297.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 170.1 ʢʛ/ɻʢʘʣ ʙʦʣʞ ʙʫʫʨʘʭ ʙʘ 1 ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʭ ᴇᴇʨʠʡʥ ᴇʨʪᴇʛ 

85000 ʪᴇʛʨᴇʛᴇᴇʩ 62584 ʪᴇʛʨᴇʛ ʙʦʣʞ 35.8 ʭʫʚʠʘʨ ʙʫʶʫ 22416 ʪᴇʛʨᴇʛᴇᴇʨ ʙʫʫʨʯ 

ʙʘʡʥʘ.  

ʊᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʭʜʵʵ ʜʘʨʘʘʭ 

ʥᴇʭʮᴇʣʠʡʛ װʥʜʩʵʥ ᴇʛᴇʛʜᴇʣ ʙʦʣʛʦʥ ʘʚʯ װʟʵʚ.  
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ʍϾʩʥʵʛʪ VIII.9.  ʊʦʦʮʦʦʥʳ Ͼʥʜʩʵʥ ЊʛЊʛʜЊʣ. 

 ʣʵʣʪ ʊʵʤʜʵʛʣʵʛʵʵ ʍʵʤʞʠʭ ʥʵʛʞ ᴆʛᴇʛʜᴇʣװװʟת ˉ

1 ᴆʨʛᴇʪʛᴇʣʠʡʥ ʜʫʣʘʘʥʳ ʭװʯʠʥ ʯʘʜʘʣ Q ɻʢʘʣ/ʮ 22.959 

2 ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ K ʩʘʷ.ʪᴇʛ 8126.1 

3 ɾʠʣʜ ʘʞʠʣʣʘʭ ʉʍɸ-ʳʥ ʮʘʛ t ʮʘʛ 3988.31 

4 ɸʞʠʣʣʘʛʩʜʳʥ ʪʦʦ n ʭװʥ 111 

5 ɼʫʣʘʘʥʳ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ Qװʡʣʜ ɻʢʘʣ 91565.9 

6 ɹʦʜʠʪ ʥװװʨʩʥʠʡ ʠʣʯʣʵʛ Qʥʨ ʢʢʘʣ/ʢʛ 4000 

7 ʊװʣʰʥʠʡ ʮʘʛʠʡʥ ʟʘʨʮʫʫʣʘʣʪ ɺʨ ʪ/ʮ 3.11 

8 ɾʠʣʠʡʥ ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ɺʞ ʪ/ʞʠʣ 27252 

9 ʐʦʭʦʡʥ ʯʫʣʫʫʥʳ ʟʘʨʮʫʫʣʘʣʪ   ʪ/ʞʠʣ 2014.8 

10 ɹʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ bʙʪ ʢʛ/ɻʢʘʣ 297.6 

11 ɾʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ bʞʪ ʢʛ/ɻʢʘʣ 170.1 

12 
 ʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʘʰʠʛʣʘʣʪʳʥ ʜʫʥʜʘʞת
ʭʫʛʘʮʘʘ 

tʘʰ ʞʠʣ 25 

13 ɸʞʠʣʯʜʳʥ ʩʘʨʳʥ ʜʫʥʜʘʞ ʮʘʣʠʥ ʎʜʫʥ ʪᴇʛ 1074979.0 

14 ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵ Nʮʵʭ ʤʷʥ.ʢɺʪʮ 2500.3 

15 1 ʢɺʪʮ ʎʕʍ-ʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʵ ʈʮ ʪᴇʛ 168.76 

16 1 ɻʢʘʣ ʜʫʣʘʘʥʳ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʵ ʈʜ ʪᴇʛ 62583.77 

17 1 ʪʦʥʥ ʥװװʨʩʥʠʡ װʥʵ ʈʥ ʪᴇʛ 60689 

 

ʊʫʩ ʩʪʘʥʮʳʛ SHX-10.5-1.25/130/70-H ʤʘʷʛʠʡʥ 2 ʟʫʫʭʘʘʨ ᴇʨʛᴇʪʛᴇʭᴇʜ ʘʞʣʳʥ 

ʥʠʡʪ ʪᴇʩᴇʚʪ ᴇʨʪʛʠʡʛ ʟʦʭʠʭ ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʪʦʦʮʦʭʦʜ 13.4 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ, ʵʥʛʠʡʥ  

ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ 5.9 ʞʠʣ, ʜʠʩʢʘʫʥʪ ʪʦʦʮʩʦʥ ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ 7.1 ʞʠʣ 

ʙʦʣʞ ʙʘʡʥʘ. ʊʦʦʮʦʦʥʜ ʟʫʫʭ, ʪװװʥʠʡ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʫʫʜ, ʪʵʜʛʵʵʨʪʵʡ ʭʦʣʙʦʦʪʦʡ 

ʰʫʛʘʤ ʭʦʦʣʦʡ, ʙʫʩʘʜ ʵʜ ʘʥʛʠ, ʩʵʣʙʵʛ ʤʘʪʝʨʠʘʣʫʫʜ, ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ, 

ʛװʡʮʵʪʛʵʭ ʘʞʣʳʥ ʭᴇʣʩ, ʪʘʪʚʘʨ, ʘʰʠʛ, ʟʦʭʠʦʛʯʠʡʥ ʭʷʥʘʣʪʳʥ ʟʘʨʜʘʣ, ʤʘʛʘʜʘʣʰʛװʡ 

ʘʞʣʳʥ ʟʘʨʜʘʣ, ʟʵʨʵʛ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙװʭʠʡ ʣ ʟʘʨʜʣʫʫʜ  ʙʘʛʪʩʘʥ ʙʦʣʥʦ. 

SHX-10.5-1.25/130/70-H ʤʘʷʛʠʡʥ ʟʫʫʭʥʳ ᴇʨʛᴇʪʛᴇʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 

 ʡʮʵʪʛʵʩʵʥ ʙʘ ʦʜʦʦ ʙʘʡʛʘʘװʨ ʘʰʛʠʡʥ ʪʦʦʮʦʦʛ ʟʦʭʠʭ ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʭʠʡʞ ʛװ

ʘʞʠʣʯʜʳʥ ʩʘʨʳʥ ʜʫʥʜʘʞ ʮʘʣʠʥʛ װʥʜʵʩʣʵʣ ʙʦʣʛʦʥ ʘʞʠʣʣʘʛʯʜʳʥ ʪʦʦʛ 111 ʭװʥʵʵʨ 

ʪʦʦʮʦʞ װʨ ʜװʥʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ װʟװװʣʵʚ. 
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ʍϾʩʥʵʛʪ VIII.10. ɹʵʣʵʥ ʤЊʥʛЊʥʠʡ ʵʨʛʵʣʪʠʡʥ ʪʦʦʮʦʦ 

 ʣʵʣʪװװʟת ˉ
ʊʤɻʜʵʛʣʵ-
ʛʵʵ 

ʍʵʤʞʠʭ 
ʥʵʛʞ 

ʊʦʦʮʦʦʣʦʭ ʪʦʤʴʸʦ 
ʊʦʦʮʦʦʥʳ 
 ʥװʨ ʜװ

1 ɼʫʣʘʘʥʳ ʪװʛʵʵʣʪ Qʪװʛ ʤʷʥ.ɻʢʘʣ Qʪװʛ=Qװʡʣʜ-Qʘʣʜ 83.8 

2 ɹʦʨʣʫʫʣʘʣʪ ʦʨʣʦʛʦ ɹʆ ʩʘʷ.ʪᴇʛ   5301.93 

     ʎʵʚʵʨ ʫʩ       209.43 

     ʍʍʋ, ʍɼ       200.14 

     ɹʦʭʠʨ ʫʩ       173.98 

     ɼʫʣʘʘʥ ʪϾʛʵʵʣʪ ɹʆʜ ʩʘʷ.ʪЊʛ ɹʆʜ=QʪϾʛ*ʈʜ 4718.38 

3 ʅװװʨʩʥʠʡ ʟʘʨʜʘʣ ɿʥ ʩʘʷ.ʪᴇʛ ɿʥ=ɺʞ*ʈʥ 1653.90 

4 ʐʦʭʦʡʥ ʯʫʣʫʫʥʳ ʟʘʨʜʘʣ ɿʰʯ ʩʘʷ.ʪᴇʛ   132.07 

5 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ ɿʮʵʭ ʩʘʷ.ʪᴇʛ ɿʮʵʭ=Nʮʵʭ*ʈʮʵʭ 421.96 

6 ʕʣʵʛʜʣʠʡʥ ʟʘʨʜʘʣ ɿʵʣ ʩʘʷ.ʪᴇʛ ɿʵʣ=ʂʙ.ʜʩ/tʘʰ 325.0 

7 ʎʘʣʠʥʛʠʡʥ ʟʘʨʜʘʣ/ʅɼʐ=13%/ ɿʮ ʩʘʷ.ʪᴇʛ ɿʮ=n*12*ʎʜʫʥ 1546.4 

8 ʊװʣʰ ʰʘʪʘʭʫʫʥ ɿʪ h ʩʘʷ.ʪᴇʛ    61.0  

9 
ɿʘʩʚʘʨʳʥ ʬʦʥʜ ʙʫʶʫ ʫʨʩʛʘʣ 
ʟʘʩʚʘʨʳʥ ʟʘʨʜʘʣ 

ɿʟʬ ʩʘʷ.ʪᴇʛ ɿʟʬ=ʂʙ.ʜʩ*0.033*0.85 227.94 

10 ʋʜʠʨʜʣʘʛʳʥ ʟʘʨʜʘʣ ɿʫ ʩʘʷ.ʪᴇʛ    123.4  

11 ɹʫʩʘʜ ʟʘʨʜʘʣ ɿʙʫʩ ʩʘʷ.ʪᴇʛ   751.70 

12 ʅʠʡʪ ʟʘʨʜʘʣ ɿʥʠʡʪ ʩʘʷ.ʪᴇʛ   5243.44 

13 ʅʵʛʞ ʜʫʣʘʘʥʳ ᴇᴇʨʠʡʥ ᴇʨʪᴇʛ Sʜʵʭ ʪᴇʛ/ɻʢʘʣ Pʜ=ɿ ʥʠʡʪ/Qʪװʛ 62583.77 

14 ʅʠʡʪ ʘʰʠʛ ɸʥʠʡʪ ʩʘʷ.ʪᴇʛ ɸ ʥʠʡʪ=ɹʆ-ɿʜʮʩ 58.48 

15 ɸʰʛʠʡʥ ʪʘʪʚʘʨ ʊʘʰʠʛ ʩʘʷ.ʪᴇʛ 

ɸ ʥʠʡʪ<3 ʪʵʨʙʫʤ ʙʦʣ 
10%, ɸ ʥʠʡʪ>3 

ʪʵʨʙʫʤ ʙʦʣ 3 ʪʵʨʙʫʤ 
*10%+ʠʣ25%*װװ 

5.85 

16 ʎʵʚʵʨ ʘʰʠʛ ɸʮʵʚ ʩʘʷ.ʪᴇʛ ɸʮʵʚ=ɸ ʥʠʡʪ-ʊʘʰʠʛ 52.64 

17 ʎʵʚʵʨ ʤᴇʥʛᴇʥ ʫʨʩʛʘʣ ʎʄʋ ʩʘʷ.ʪᴇʛ ʎʄʋ=ɸʮʵʚ+ɿʵʣ 377.68 

 

8.3. ʊᴆʉʃʀʁʅ ʍᴆʈᴆʅɻᴆ ʆʈʋʋʃɸʃʊ 

ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ-ʠʡʥ 22.96 ɻʢʘʣ/ʮ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʭ ʭװʯʠʥ 

ʯʘʜʘʣʪʘʡ ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʫʨʴʜʯʠʣʩʘʥ 

ʪʦʦʮʦʦ ʜʘʨʘʘʭ ʙʘʡʜʘʣʪʘʡ ʙʘʡʥʘ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʥʠʡʪ װʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʥʴ ʩʪʘʥʮʳʥ ʙʘʨʠʣʛʘ, ʪװʣʰ 

ʭʘʜʛʘʣʘʭ ʩʘʚ ʟʵʨʵʛ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʟʘʨʜʣʫʫʜ, ʟʫʫʭ, ʟʫʫʭʥʳ ʪʫʩʣʘʭ 

ʪʦʥʦʛʣʦʣ, ʭʠʤʠ ʫʩ ʙʵʣʪʛʵʣ ʙʦʣʦʥ ʭʵʤʞװװʨ ʘʚʪʦʤʘʪʠʢ, ʮʘʭʠʣʛʘʘʥ, ʜʫʣʘʘʥ ʭʘʥʛʘʤʞ 

ʟʵʨʵʛ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʰʠʥ ʤʝʭʘʥʠʟʤʳʥ ʟʘʨʜʣʫʫʜ, ʤᴇʥ ʙʵʣʪʛʵʣ ʘʞʠʣ, ʫʛʩʨʘʣʪ, 

ʩʫʫʨʠʣʫʫʣʘʣʪʳʥ ʘʞʠʣ, ʟʘʭʠʘʣʘʛʯʠʡʥ ʭʷʥʘʣʪ, ʪʘʪʚʘʨ ʟʵʨʵʛ ʙʫʩʘʜ ʟʘʨʜʣʫʫʜʘʘʩ 

ʙװʨʜʵʥʵ. ʄᴇʥ ʩʪʘʥʮʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʪʘʩʨʘʣʪʛװʡ, ʭʵʚʠʡʥ ʷʚʫʫʣʘʭʘʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʵʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʩʘʥʭװװʞʠʣʪʳʛ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 

ʟʘʨʜʘʣʜ ʦʨʫʫʣʘʥ ʪʦʦʮʦʚ. 

ʊᴇʩᴇʣʜ ʰʘʘʨʜʘʛʜʘʭ װʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 8.1 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛʠʡʛ ʫʣʩʳʥ 

ʪᴇʩʚʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ 100% ʩʘʥʭװװʞʠʞ ʰʠʡʜʚʵʨʣʵʛʜʵʭ ʪʫʣ ʟʵʵʣʠʡʥ ʵʭ 

  .ʡװʩʚʵʨʪʵʡ ʭʦʣʙʦʦʪʦʡ ʪʦʦʮʦʦ ʭʠʡʛʜʵʵʛװװ
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ʍϾʩʥʵʛʪ VIII.11. ʅʠʡʪ ʭЊʨЊʥʛЊ ʦʨʫʫʣʘʣʪ 

ʜ/ʜ ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʍʵʤ.ʥʵʛʞ ʅʠʡʪ ʍʫʚʴ 

1 ɹʘʨʠʣʛʘ, ʙʘʡʛʫʫʣʘʤʞ ʩʘʷ.ʪᴇʛ 1,600.00 12% 

2 ʄʘʰʠʥ ʤʝʭʘʥʠʟʤ, ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ ʩʘʷ.ʪᴇʛ 4,668.85 35% 

3 ɹʫʩʘʜ ʩʘʷ.ʪᴇʛ 1,857.24 14% 

3 ʅʠʡʪ װʥʜʩʵʥ ʭᴇʨᴇʥʛᴇ ʩʘʷ.ʪᴇʛ 8,126.10 61% 

4 ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛᴇ ʩʘʷ.ʪᴇʛ 5,243.44 39% 

5 ʅʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʩʘʷ.ʪᴇʛ 13,369.54 100% 

ʊᴇʩʣʠʡʥ ʩʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦʛ ʭʠʡʭʜʵʵ ʊʕɿת ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʘʞʣʳʥ ʭʵʩʛʠʡʥ ʛʠʰװװʜ, ʪʵʨʛװװʣʵʭ ʪᴇʩᴇʚʯʠʥ ʥʘʨʳʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʪᴇʩʣʠʡʥ 

ʪʝʭʥʠʢ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦ ʤʵʜʵʵʣʣװװʜ ʙʦʣʦʥ ñɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣò ʊᴆʍʂ-ʠʘʩ 

ʠʨװװʣʩʵʥ ʩʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦʥʳ ᴇʛᴇʛʜʣװװʜ, ʮʫʛʣʫʫʣʩʘʥ ʪʦʦ ʙʘʨʠʤʪʘʜ 

 ʨʵʤ ʙʦʣʦʥ ʙʘʨʘʘ, ʤʘʪʝʨʠʘʣ, ʪʦʥʦʛװʥʜʵʩʣʵʩʥʵʵʩ ʛʘʜʥʘ, ʙʘʨʠʣʛʳʥ ʪᴇʩᴇʚ ʟʦʭʠʦʭ ʜװ

ʪᴇʭᴇᴇʨᴇʤʞ, ʪʝʭʥʠʢ, ʭʵʨʵʛʩʣʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ ʞʠʰʠʛ װʥװװʜʵʜ ʩʫʫʨʠʣʞ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʩʵʥ. 

ʍϾʩʥʵʛʪ VIII.12. ʐʘʘʨʜʘʛʜʘʭ ʭЊʨЊʥʛЊ ʦʨʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦ 

ˉ ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʪᴇʨᴇʣ 
ᴆʨʪᴇʛ, 
ʩʘʷ.ʪᴇʛ 

ʕʟʣʵʭ  
ʭʫʚʴ, % 

 ʊʘʡʣʙʘʨ  

        

1 ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʰʠʥ ʤʝʭʘʥʠʟʤ     

1.1 ɿʫʫʭ, ʟʫʫʭʥʳ ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣ 2,560.28 31.51% 
10.5 ʄɺʪ-ʳʥ 2 ʟʫʫʭʥʳ װʥʜʩʵʥ ʙʘ 
ʪʫʩʣʘʭ ʪʦʥʦʛʣʦʣʳʥ ʥʠʡʪ װʥʵ 

1.2 ʍʠʤʠ ʫʩ ʙʵʣʪʛʵʣ ʙʦʣʦʥ ʭʵʤʞװװʨ ʘʚʪʦʤʘʪʠʢ 130.48 1.61%   

1.3 ɼʫʣʘʘʥ ʭʘʥʛʘʤʞ 510.00 6.28% 
2 ʫʩ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʭ ʪᴇʚ 
ʙʘʨʠʥʘ 

1.4 ʊʫʩʣʘʭ ʪʦʥʦʛʣʦʣ, ʩʵʣʙʵʛ ʭʵʨʵʛʩʵʣ ʙʫʩʘʜ 271.83 3.35% 
ʄʝʪʘʣ ʭʠʡʮ, ʭʘʘʣʪ ʘʨʤʘʪʫʨ, 
ʰʫʛʘʤ ʭʦʦʣʦʡ, ʙʫʩʘʜ 

1.5 ʎʘʭʠʣʛʘʘʥ ʭʘʥʛʘʤʞ 170.00 2.09% תʡʣʜʚʵʨʠʡʥ ʮʘʭʠʣʛʘʘʥ ʭʘʥʛʘʤʞ 

1.6 ɿʫʫʭʥʳ ʠʭ ʟʘʩʚʘʨ 258.18 3.18% 
4.2 ʄɺʪ ʙʦʣʦʥ 7.0 ʄɺʪ-ʳʥ 
ʟʫʫʭʥʫʫʜʳʥ ʠʭ ʟʘʩʚʘʨʪ 
ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʥʦʛʣʦʣʳʥ װʥʵ 

1.7 ɹʫʩʘʜ 128.01 1.58% 
ɸʞʠʣʯʜʳʥ ʪʘʚʠʣʛʘ ʰʠʨʵʵ ʩʘʥʜʘʣ, 
ʢʦʤʧʴʶʪʝʨ,  ʭʫʚʮʘʩʥʳ ʰװװʛʵʵ, 
ʙʫʩʘʜ 

  ɼתʅ 4,028.78  ɻʘʜʘʘʜ ʪʵʵʚʵʨ, ʜʘʘʪʛʘʣ ʦʨʩʦʥ 
 .ʥʵװ

        

2 ɹʘʨʠʣʛʳʥ ʙʵʣʪʛʵʣ ʘʞʠʣ     

2.1 ʉʫʫʨʴ, ʛʘʟʘʨ ʰʦʨʦʦʥʳ ʘʞʠʣ 500.00 6.15% 
ʉʪʘʥʮʳʥ ʟʫʫʭʥʳ ʩʫʫʨʴ, ʪʫʣʛʫʫʨʳʥ 
ʪᴇʤᴇʨ ʙʝʪʦʥʦʥ ʙװʪʵʵʮ 

  ɼתʅ 500.00    

        

3 ɻʘʟʘʨ, ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ      

3.1 ʉʪʘʥʮʳʥ װʥʜʩʵʥ ʙʘʨʠʣʛʳʥ ʰʠʥʵʯʣʵʣ, ʟʘʩʚʘʨ 1,000.00 12.31% 
ʉʪʘʥʮʳʥ װʥʜʩʵʥ ʙʘʨʠʣʛʘ, 
ʦʬʬʠʩʳʥ ʙʘʡʨ, ʪװʣʰ ʜʘʤʞʫʫʣʘʭ 
ʭʵʩʛʠʡʥ ʙʘʡʨʥʳ ʟʘʨʜʣʫʫʜ ʦʨʩʦʥ 

3.2 ʊװʣʰ ʭʘʜʛʘʣʘʭ ʩʘʚ 100.00 1.23% 
ʉʪʘʥʮʳʥ ʛʘʣʣʘʛʘʘ, ʜʦʪʦʦʜ 
ʪʵʵʚʵʨʪ ʰʘʘʨʜʣʘʛʘʪʘʡ ʜʠʟʝʣʴ 
ʪװʣʰ ʭʘʜʛʘʣʘʭ ʩʘʚ 

  ɼתʅ 1,100.00    

        

4 ʋʛʩʨʘʣʪ ʩʫʫʨʠʣʫʫʣʘʣʪʳʥ ʘʞʠʣ     
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 ʡʣʜʚʵʨʠʡʥ ʫʛʩʨʘʣʪ, ʩʫʫʨʠʣʫʫʣʘʣʪ 640.07 7.88%ת 4.1
ɿʫʫʭʥʳ װʥʜʩʵʥ ʪʦʥʦʛ 
ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʟʘʨʜʣʳʥ 25% 

5 ʊʵʵʚʵʨ, ʜʘʘʪʛʘʣʳʥ ʟʘʨʜʘʣ     

5.1 
ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʙʘʨʘʘ ʤʘʪʝʨʠʘʣ 
ʪʵʵʚʵʨʣʵʭ ʭʦʪ ʭʦʦʨʦʥʜʳʥ ʪʵʵʚʨʠʡʥ ʟʘʨʜʘʣ 

241.73 2.97% 
*ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʰʠʥ 
ʤʝʭʘʥʠʟʤʳʥ ʟʘʨʜʣʳʥ 6% 

5.2 
ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʤʘʰʠʥ ʤʝʭʘʥʠʟʤʳʥ 
ʜʦʪʦʦʜʳʥ ʜʘʘʪʛʘʣ 

40.29 0.50% 
ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ,  ʤʘʰʠʥ 
ʤʝʭʘʥʠʟʤʳʥ  ʟʘʨʜʣʳʥ 1% 

6 ʊʘʪʚʘʨ     

6.1 ɻʘʘʣʴ 201.44 2.48% 
ʊʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʰʠʥ 
ʤʝʭʘʥʠʟʤʜ ʥʦʦʛʜʫʫʣʘʭ ʪʘʪʚʘʨ 

6.2 ʅᴆɸʊ 447.20 5.50% 
ʊʵʵʚʨʠʡʥ ʟʘʨʜʘʣ, ʛʘʘʣʠʡʥ ʪʘʪʚʘʨ 
ʦʨʩʦʥ. 

  ɼתʅ 1,570.72    

    ʐʋʋɼ ɿɸʈɼʃʓʅ ɼתʅ  7,199.50    

        

7 
ɹʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʥʦʨʤ, ʥʦʨʤʘʪʠʚʳʥ 
ʩʘʥʛʠʡʥ ʟʘʨʜʘʣ 

12.96 0.16% *ʐʫʫʜ ʟʘʨʜʣʳʥ ʜװʥʛʠʡʥ 0.18% 

8 ɿʘʭʠʘʣʘʛʯʠʡʥ ʪʝʭʥʠʢʠʡʥ ʭʷʥʘʣʪʳʥ ʟʘʨʜʘʣ 143.99 1.77% *ʐʫʫʜ ʟʘʨʜʣʳʥ ʜװʥʛʠʡʥ 2% 

9 ɿᴇʚʣᴇʭ װʡʣʯʠʣʛʵʵʥʠʡ ʟʘʨʜʘʣ 359.98 4.43% *ʐʫʫʜ ʟʘʨʜʣʳʥ ʜװʥʛʠʡʥ 5% 

10 ʊʕɿת, ɹʆ-ʥʳ װʥʵʣʛʵʵ 50.00 0.62% ʊʕɿת, ɹʆ-ʥʳ װʥʵʣʛʵʵ, ʟʫʨʘʛ ʪᴇʩᴇʣ 

11 ɿʦʭʠʦʛʯʠʡʥ ʭʷʥʘʣʪʳʥ ʟʘʨʜʘʣ 72.00 0.89% *ʐʫʫʜ ʟʘʨʜʣʳʥ ʜװʥʛʠʡʥ 1% 

12 ʄʘʛʘʜʘʣʰʛװʡ ʘʞʣʳʥ ʟʘʨʜʘʣ 215.99 2.66% *ʐʫʫʜ ʟʘʨʜʣʳʥ ʜװʥʛʠʡʥ 3% 

13 **ɹʫʩʘʜ ʥʵʤʵʣʪ ʟʘʨʜʘʣ  71.69 0.88% 
**ɸʞʠʣʪʥʳ װʥʜʩʵʥ ʮʘʣʠʥ ʙʫʶʫ 
ʫʛʩʨʘʣʪ, ʩʫʫʨʠʣʫʫʣʘʣʪʳʥ 
ʟʘʨʜʣʳʥ 11.2% 

    926.59    

  ʅʀʁʊ ɼתʅ 8,126.10 100%   

 

8.4. ʉɸʅʍתת, ʍᴆʈᴆʅɻᴆ ʆʈʋʋʃɸʃʊʓʅ ʐʀʅɾʀʃɻʕʕ, תʈ ɼתʅ 

ʊᴇʩʣʠʡʥ ʩʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʪʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ 

ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 8126.1 ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʭʘʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ 

ʵʥʛʠʡʥ ʙʘ ʜʠʩʢʘʫʥʪʣʘʛʜʩʘʥ ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ PBP=5.9 ʞʠʣ, DPBP=7.1 ʞʠʣ, 

ʮʵʚʵʨ ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ NPV=11372.1 ʩʘʷ ʪᴇʛʨᴇʛ ʛʘʨʩʘʥ ʙʘʡʥʘ. ʄᴇʥ ʵʥʵ 

ʪʦʭʠʦʣʜʦʣʜ ʪʦʦʮʦʦʛʦʦʨ ᴇʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʭʫʚʴ ʥʴ 17% ʙʘʡʛʘʘ ʥʴ ʪᴇʩʣʠʡʛ 

ʭʵʨʵʛʞװװʣʵʭʵʜ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ װʨ ʘʰʠʛʪʘʡ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʘʡʥʘ.  

 ʉʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʫʨʴʜʯʠʣʩʘʥ ʥᴇʭʮᴇʣװװʜʠʡʛ 

ʭװʩʥʵʛʪ 8.13-ʜ ʭʘʨʫʫʣʘʚ. 
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ʍϾʩʥʵʛʪ VIII.13. ʉʘʥʭϾϾʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʥЊʭʮЊʣϾϾʜ 

ʜʜ תʟװװʣʵʣʪ ʊʘʡʣʙʘʨ 

1 ʊᴇʩʣʠʡʥ ʩʘʥʭװװʛʠʡʥ 

ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʩʵʥ ʭʫʛʘʮʘʘ 

25 ʞʠʣ 

2 ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʘʣ ʊᴇʩʣʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ -13.4 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ 

 ʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʍʆ-8.1 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛת ¶

¶ ʕʨʛʵʣʪʠʡʥ ʭᴇʨᴇʥʛʠʡʥ ʍʆ-5.3 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ 

3 ɺʘʣʶʪʳʥ ʭʘʥʰ 1 ʘʤ.ʜʦʣʣʘʨ=2850 ʪᴇʛʨᴇʛ, 1 ʶʘʥʴ=435.12 

4 ʊʘʪʚʘʨ ʆʨʣʦʛʳʥ ʘʣʙʘʥ ʪʘʪʚʘʨ: 

6.0 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛ ʭװʨʪʵʣʭ ʦʨʣʦʛʦʜ:10% 

6.0 ʪʵʨʙʫʤ ʪᴇʛʨᴇʛᴇᴇʩ ʜʘʚʩʘʥ ʦʨʣʦʛʦʜ-25 % 

-ʛʠʡʥ ʪʘʡʣʘʛʥʘʣʳʥ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ ʙʦʣʦʥ ʄʋװװʥʜʩʵʥ ʭᴇʨᴇʥʛʠʡʥ ʵʣʵʛʜʵʣ ʉʘʥʭת 5

ʳʥ ɿɻ-ʳʥ 2005 ʦʥʳ 233 ʜʫʛʘʘʨ ʪʦʛʪʦʦʣ 

ʐʫʣʫʫʥ ʰʫʛʘʤʳʥ ʘʨʛʘ ʘʰʠʛʣʘʚ. 

6 ɼʠʩʢʘʫʥʪʳʥ ʭʫʚʴ ɼʠʩʢʘʫʥʪʳʥ ʭʫʚʠʡʛ ʞʠʣʠʡʥ 5%-ʠʘʨ ʪʦʦʮʩʦʥ. 

7 ɿʘʨʜʣʳʥ ᴇʩᴇʣʪʠʡʥ ʭʫʚʴ ʊᴇʩʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʟʘʨʜʣʳʛ ᴇʩᴇʭʛװʡʛʵʵʨ ʪʦʦʮʩʦʥ. 

9 ʊʘʨʠʬ ᴆᴇʨʠʡʥ ᴇʨʪʛʠʡʛ װʥʜʵʩʣʵʥ ʪʦʦʮʩʦʥ. 

ʍʘʨʠʥ ʪᴇʩʣʠʡʥ ʟʵʵʣʠʡʥ ʵʨʛʵʥ ʪᴇʣᴇʣʪʠʡʛ ʪʘʨʠʬʳʥ 

ᴇʩᴇʣʪᴇᴇʨ ʙװʨʜװװʣʵʭ ʭʫʚʠʣʙʘʨʪ ʫʛ װʥʠʡʥ ʜװʥʛ 10%, 20%-

ʠʘʨ ᴇʩʛᴇʞ ʪʦʦʮʩʦʥ. 

 .ʨʩ ʐʘʨʳʥ ʛʦʣʳʥ ʫʫʨʭʘʡʛʘʘʩ ʘʚʥʘװװʭʠʡ ʵʜ, ʥװװʥʜʩʵʥ ʪת 10

ʊᴇʩʣʠʡʛ װʥʵʣʵʭ ʩʘʥʭװװʛʠʡʥ ʟʘʛʚʘʨʳʛ ʜʘʨʘʘʭ ʩʭʝʤʠʡʥ ʜʘʛʫʫ ʙʦʣʦʚʩʨʫʫʣʘʚ. װתʥʜ: 

1. ʊᴇʩʣʠʡʥ ʤᴇʥʛᴇʥ ʫʨʩʛʘʣʳʥ ʟʘʛʚʘʨʳʛ ʪʦʦʮʦʞ ʙʦʣʦʚʩʨʫʫʣʘʚ. 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʣʫʫʜʳʛ ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥװ ʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥת .2

  .ʜʵʜ ʪʫʣʛʫʫʨʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥװװʥʜʩʵʥ ᴇʛᴇʛʜʣװ

3. ʊᴇʩʣʠʡʥ ʦʨʣʦʛʦ, װʨ ʜװʥ, ʤᴇʥʛᴇʥʠʡ ʫʨʩʛʘʣʳʥ ʪᴇʩᴇᴇʣʣʠʡʛ 25 ʞʠʣʠʡʥ 

ʭʫʛʘʮʘʘʛʘʘʨ ʭʠʡʞ ʪᴇʩʣʠʡʥ ᴇʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʭʫʚʴ, ᴇʥᴇᴇʛʠʡʥ ʮʵʚʵʨ װʥʵ, 

ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘʛ ʪʦʜʦʨʭʦʡʣʦʚ. 

4. ʊᴇʩʣʠʡʛ װʨ ʘʰʠʛʪʘʡ ʙʦʣʛʦʭ ʭʫʚʠʣʙʘʨʫʫʜʳʛ ʘʚʯ װʟʵʥ, ʜʫʣʘʘʥ ʙʦʨʣʫʫʣʘʭ 

 .ʥʠʡʛ 3 ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʦʮʦʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʚװ

5.  ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʵʩʵʭ ʪʘʣʘʘʨ ʜװʛʥʵʣʪʠʡʛ ʛʘʨʛʘʚ. 

ʊᴇʩʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʭʜʵʵ 3 ʭʫʚʠʣʙʘʨʳʛ 

ʘʚʯ װʟʩʵʥ. װתʥʜ: 

ʍʫʚʠʣʙʘʨ 1. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ ʥʠʡʣװװʣʵʭ 

ʍʫʚʠʣʙʘʨ 2. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʪʦʦʮʩʦʥ ʜʫʣʘʘʥʳ ʞʠʰʠʛ װʥʠʡʛ 15% ᴇʩʛᴇʭ 

ʍʫʚʠʣʙʘʨ 3. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʪʦʦʮʩʦʥ ʜʫʣʘʘʥʳ ʞʠʰʠʛ װʥʠʡʛ 30% ᴇʩʛᴇʭ  

ʍϾʩʥʵʛʪ VIII.14. ʉʘʥʭϾϾ, ʭЊʨЊʥʛЊ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ Ͼʨ ʜϾʥ 

 ʣʵʣʪ ʅʵʛʞװװʟת

ʍʫʚʠʣʙʘʨʫʫʜ 

ʍʫʚʠʣʙʘʨ 1. ʍʫʚʠʣʙʘʨ 2. ʍʫʚʠʣʙʘʨ 3. 

ᴆᴇʨʠʡʥ ᴇʨʪᴇʛ תʥʵ 1.15 ᴇʩʛᴇʭ תʥʵ 1.3 ᴇʩʛᴇʭ 

ɼʫʣʘʘʥʳ װʥʵ 1 ɻʢʘʣ 62583.77 71971.334 93562.73 

ʕʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ /ʕʥʛʠʡʥ/ PBP ʞʠʣ 12.12 5.86 2.68 

ʕʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ /ɼʠʩʢʘʫʥʪʣʘʛʜʩʘʥ/ DPBP ʞʠʣ 19.10 7.11 2.95 

ᴆʥᴇᴇʛʠʡʥ ʮʵʚʵʨ װʥʵ ʮʵʥʵ NPV ʩʘʷ.ʪᴇʛ 1319.94 11407.83 34609.97 

ᴆʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ ʭʫʚʴ, IRR % 6.57% 16.70% 37.3% 

ɼʠʩʢʘʫʥʪʳʥ ʭʫʚʴ % 5.00% 5.00% 5.00% 
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ʐʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʭʘʨʴʮʫʫʣʘʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʛ ʜʫʣʘʘʥ ʙʦʣʦʥ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʘʘʨ ʭʘʥʛʘʭʜʘʘ װʥʠʡʥ ʙʦʣʦʤʞʠʪ ʭʫʚʠʣʙʘʨ ʙʫʶʫ ʍʫʚʠʣʙʘʨ 

2-ʳʛ ʩʦʥʛʦʥ ʪᴇʩʣʠʡʥ ʩʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʩʵʥ. ʍʫʚʠʣʙʘʨ 

3-ʳʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʭʵʨʵʛʣʵʛʯʜʵʜ װʥʠʡʥ ʜʘʨʘʤʪ 

 ʥʵʪʵʡ ʙʘʡʩʘʥ ʪʫʣ, ʤᴇʥ ʍʫʚʠʣʙʘʨ 1-ʳʥ ʭʫʚʴʜ ʭᴇʨᴇʥʛᴇװ ʣʞ ʭʵʪ ᴇʥʜᴇʨװװʟװ

ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʭʫʛʘʮʘʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʵʣʵʛʜʵʣ ʪʦʦʮʦʭ ʭʫʛʘʮʘʘʥʘʘʩ 

ᴇʥʜᴇʨ ʙʫʶʫ 10-ʘʘʩ ʜʵʵʰ ʞʠʣ, ʤᴇʥ װʡʣʜʚɻ ʨʣɻʣʠʡʥ ʭʵʤʞʵʵ ʙʫʫʨʘʭ, ʟʘʨʜʘʣ ᴇʩᴇʭ 

ʙʦʣʦʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ᴇʩʩᴇʥ ʪʦʭʠʦʣʜʦʣʜ ʘʰʠʛʛװʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ 

ʙʦʣʦʤʞʛװʡ ʙʘʡʩʘʥ ʪʫʣ ʩʦʥʛʦʦʛװʡ. 

ʅʕɻʊɻʕʅ ɼϽɻʅʕɾ Ͻɿɺʕʃ ʊЉʉʃʀʁʅ ЉЉʈʀʁʅ Љʈʊɻʀʁɻ 15% ЉʉɻЉʍ 

ɹʋʖʋ 1 ɻʂɸʃ ɼʋʃɸɸʅ, ɼʋʃɸɸʅʓ Ͻʅʕ 71971 ʊЉɻʈЉɻ, ʍʕʈʕɻʎʕʕʅʀʁ 

ʍɸʃʋʋʅ ʋʉʅʓ Ͻʅʕ    27433.15 ʊЉɻʈЉɻ, ʎʕɺʕʈ ʋʉ 1552.5 ʊЉɻʈЉɻ, ɹʆʍʀʈ 

ʋʉ 1610 ʊЉɻʈЉɻ ɹɸʁʍ ʅʔ ʍɸʄɻʀʁʅ ʆʅʆɺʏʊʆʁ ɹЉɻЉЉɼ ɿɸʍ ɿʕʕʃʀʁʅ 

ɿɸʈʏʀʄɼ ʅʀʁʎʉʕʅ ʍʋɺʀʃɹɸʈ ɻʕɾ ɼϽɻʅʕɾ ɹɸʁʅɸ. 

 

8.5. ʊᴆʉʃʀʁʅ ʕʈʉɼʕʃ 

ʕʨʩʜʵʣ ʛʵʜʵʛ ʥʴ ʟʦʨʠʣʛʫʫʜ ʜʘʭʴ ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʜʣʳʥ ʥᴇʣᴇᴇ ʙᴇʛᴇᴇʜ ʘʣʠʚʘʘ 

ʪᴇʩʣʠʡʥ ʭװʣʵʵʛʜʵʞ ʙʫʡ ʟʦʨʠʣʛʦ ʙʦʣʦʥ ʩʪʨʘʪʝʛʠʡʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʠʡ ʭʵʨʵʛʞʠʣʪʵʜ 

ʩᴇʨʛᴇᴇʨ ʵʩʚʵʣ ʵʝʨʛʵʵʨ ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡ ʘʣʠʚʘʘ װʡʣ ʷʚʜʘʣ ʶʤ.  

ʕʥʵʭװװ ʪᴇʩᴇʣʪʵʡ ʭʦʣʙʦʦʪʦʡ ʛʦʣ ʵʨʩʜʵʣװװʜ ʥʴ ʛװʡʮʵʪʛʵʭ ʘʞʣʳʥ ʰʘʭʫʫ 

ʭʫʚʘʘʨʴ, ʪװװʥʯʣʵʥ ʟʦʭʠʮʫʫʣʘʣʪʳʥ ʦʣʦʥ ʭʷʟʛʘʘʨʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ. ʀʡʤʜ 

ʪʝʥʜʝʨʪ ʰʘʣʛʘʨʩʘʥ ʛװʡʮʵʪʛʵʛʯ ʢʦʤʧʘʥʠʫʜ ʥʴ ʘʞʣʳʥ ʛװʡʮʵʪʛʵʣ, ʙʘʨʠʣʛʘ ʫʛʩʨʘʣʪʳʥ 

 ʜʥʵʵʩװװ ʝ ʰʘʪʥʘʘʩ ʘʰʠʛʣʘʣʪʘʜ ʰʠʣʞʠʭ ʘʞʣʳʛ ʵʨʩʜʵʣ ʙʘʛʘʪʘʡ ʷʚʫʫʣʘʭװ

ʭʘʥʛʘʣʪʪʘʡ ʭʷʥʘʣʪ, ʘʞʠʣ װװʨʛʠʡʥ ʘʥʭʘʘʨʘʣ ʩʵʨʵʤʞ, ʩʫʨʛʘʣʪʳʥ ʪʘʣʘʘʨ ʙʘʪʘʣʛʘʘ 

ʛʘʨʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʥʦ. ʊװװʥʵʵʩ ʛʘʜʥʘ ʩʦʥʛʦʛʜʩʦʥ ʝʨᴇʥʭʠʡ ʛװʡʮʵʪʛʵʛʯ ʥʴ 

ñʛʵʤʪʵʣ ʫʩʪʛʘʭ ʭʫʛʘʮʘʘʥʳ ʷʚʮò-ʜ ʛʘʨʯ ʙʦʣʦʭ ʙװʭ ʘʩʫʫʜʣʳʛ ʰʠʡʜʚʵʨʣʵʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ɹʘʨʠʣʛʘ ʫʛʩʨʘʣʪ, ʩʫʫʨʠʣʫʫʣʘʣʪ, ʘʰʠʛʣʘʣʪʳʥ װʝ ʰʘʪʘʥʜ ʵʨʩʜʵʣ 

ʛʘʨʘʭʘʘʩ ʟʘʡʣʩʭʠʡʭʠʡʥ ʪʫʣʜ ʜʘʨʘʘʭ ʭװʯʠʥ ʟװʡʣʠʡʛ ʭʘʨʛʘʣʟʘʥ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

 :ʥʜװת

¶ ɹʘʨʠʣʛʘ ʫʛʩʨʘʣʪʳʥ ʵʨʩʜʵʣ 

¶ ɸʰʠʛʣʘʣʪʘʜ ʭװʣʵʵʣʛʵʥ ᴇʛᴇʭ ʙʘ ʷʚʫʫʣʘʭ װʝʠʡʥ ʵʨʩʜʵʣ 

¶ ʎʘʛ ʘʛʘʘʨʳʥ ʭװʥʜ ʥᴇʭʮᴇʣʠʡʥ װʝʠʡʥ ʵʨʩʜʵʣ 

¶ ʀʤʧʦʨʪʦʦʨ ʦʨʫʫʣʞ ʠʨʩʵʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʜ ʥʵʚʪʨװװʣʵʭʵʜ ʭʠʡʛʜʵʭ 

ʛʘʘʣʠʡʥ ʙװʨʜװװʣʵʣʪ 

¶ ɿʘʤ, ʪʵʵʚʨʠʡʥ ʤʘʨʰʨʫʪ 

¶ ʋʨ ʯʘʜʚʘʨʪʘʡ ʭװʥ ʭװʯʥʠʡ ʦʣʜʦʮ 

¶ ʊᴇʨ ʟʘʩʛʠʡʥ ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʦʨʦʣʮʦʦ 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʵʨʩʜʵʣת ¶

¶ ʊװʣʰʥʠʡ ʵʨʩʜʵʣ 

¶ ɿʘʭ ʟʵʵʣʠʡʥ ʵʨʩʜʵʣ 

¶ ɻʘʜʘʘʜ ʚʘʣʶʪʳʥ ʵʨʩʜʵʣ 
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¶ ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʵʨʩʜʵʣ 

¶ ʊᴇʩʣʠʡʥ ʵʨʩʜʵʣ 

¶ ʊʝʭʥʦʣʦʛʠʡʥ ʵʨʩʜʵʣ 

¶ ʕʜʠʡʥ ʟʘʩʘʛ ʩʘʥʭװװʛʠʡʥ ʵʨʩʜʵʣ 

¶ ʂʘʣʝʥʜʘʨʯʠʣʩʘʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʥ ʵʨʩʜʵʣ 

¶ ʀʥʞʝʥʝʨʠʥʛ ʙʘ ʙʘʨʠʣʛʘ ʫʛʩʨʘʣʪʳʥ ʵʨʩʜʵʣ. 

ʊᴇʩʣʠʡʥ ʛʦʣ ʵʨʩʜʵʣװװʜ:  

ʍʫʫʣʴ ʵʨʭ ʟװʡ, ʙʦʜʣʦʛʳʥ ʟʦʭʠʮʫʫʣʘʣʪ:  

Å ʊᴇʩʣʠʡʥ ʪʘʣʘʘʨ ʙʘʨʠʤʪʘʣʞ ʙʘʡʛʘʘ ʕʨʯʠʤ ʭװʯʥʠʡ ʷʘʤ ʙʦʣʦʥ ʭʦʣʙʦʛʜʦʭ 

ʙʘʡʛʫʫʣʣʘʛʫʫʜʳʥ ʙʦʜʣʦʛʦ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʭ.  

Å ɼʫʣʘʘʥʳ ʛʦʣ ʭʵʨʵʛʣʵʛʯ ʥʴ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʥ ʠʨʛʵʜ, ʘʞ ʘʭʫʡʥ ʥʵʛʞ, 

ʙʘʡʛʫʫʣʣʘʛʫʫʜ ʙᴇʛᴇᴇʜ ʪʵʜʥʠʡ ʪᴇʣʙᴇʨʠʡʥ ʯʘʜʚʘʨʘʘʩ ʰʘʣʪʛʘʘʣʘʥ ʕʨʯʠʤ 

ʭװʯ ʭʫʜʘʣʜʘʥ ʘʚʘʭ ʛʵʨʵʵ ʭʠʡʛʜʵʭʛװʡ ʙʘʡʭ.  

2) ʊʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠ:  

Å ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʦʥʛʦʣʪʳʛ ʰʠʥʵʵʨ ʭʠʡʭ ʪʦʭʠʦʣʜʦʣʜ 

ʛʝʦʪʝʭʥʠʢʠʡʥ ʩʫʜʘʣʛʘʘ ʙʦʣʦʥ ʙʘʡʛʘʣʴ ʦʨʯʥʳ װʥʵʣʛʵʵ ʭʠʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʫʯʠʨ ʭʫʛʘʮʘʘ ʭʦʡʰʠʣʞ ʙʦʣʟʦʰʛװʡ ʙʘʡʭ.  

3) ʉʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ:  

Å ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʜ ʥʠʡʣװװʣʵʭ ʥװװʨʩ, ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʭʘʥʛʘʭ ʜʫʣʘʘʥ, 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ װʥʠʡʛ ʦʥʦʚʯʪʦʡ ʪʦʛʪʦʦʭʛװʡ ʙʘʡʭ ʟʵʨʵʛ ʙʦʣʥʦ.  

ʊᴇʩʣʠʡʛ ʘʤʞʠʣʪʪʘʡ ʭʵʨʵʛʞװװʣʵʭʵʜ ʵʨʩʜʵʣʠʡʛ ʘʣʴ ʙʦʣʦʭ ʙʘʛʘʩʛʘʭ, ʫʣʤʘʘʨ 

ʘʨʠʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ  ʪʫʣ ʪᴇʩᴇʣʜ ʦʨʦʣʮʦʛʯ ʙװʭ ʪʘʣʫʫʜʪʘʡ ʥʵʛʜʩʵʥ ʙʦʜʣʦʛʳʥ 

ʭװʨʵʵʥʜ ʛʵʨʵʵ ʙʘʡʛʫʫʣʞ ʘʞʠʣʣʘʭ ʭʵʨʵʛʪʵʡ.  

ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘ ʙʫʩʘʜ ʜʵʜ ʙװʪʮʠʡʥ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞ ʙʦʣʦʥ 

ʍɸɹʕɸ-ʥ ʵʨʩʜʵʣװװʜ: 

¶ ɻװʡʮʵʪʛʵʣʠʡʥ ʷʚʮʘʜ ʘʞʠʣ ʛװʡʮʵʪʛʵʛʯ ʥʴ ʘʶʫʣʪʘʡ ʥᴇʭʮᴇʣʜ, ʪʫʭʘʡʣʙʘʣ, 

ʰᴇʥʠʡʥ ʮʘʛʘʘʨ, ʭװʡʪʵʥ ʵʩʚʵʣ ʵʨʩ ʪʵʩ ʮʘʛ ʘʛʘʘʨʳʥ ʥᴇʭʮᴇʣʜ, ᴇʥʜᴇʨʪ, 

ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʦʨʦʥ ʟʘʡʜ, ʘʶʫʣʛװʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʘʛװʡ ʘʯʘʘʪʘʡ, ʵʩʚʵʣ 

ʛʘʨʘʘʨ ʘʯʠʣʪ ʙʫʫʣʛʘʣʪ ʭʠʡʩʥʠʡ ʫʣʤʘʘʩ ʦʩʦʣʜ ᴇʨʪᴇʭ ʵʨʩʜʵʣʪʵʡ ʙʘʡʜʘʛ. 

¶ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ʪʦʡʨʩʦʥ ʟʘʤʫʫʜ ʙʦʣʦʥ ʥװװʨʩʥʠʡ ʟʘʤ ʜʘʛʫʫ ʪʵʵʚʨʠʡʥ 

ʭʵʨʵʛʩʣʠʡʥ ʪʦʦ ʥʵʤʵʛʜʵʥʵ. ʊʵʵʚʨʠʡʥ ʭʵʨʵʛʩʣʠʡʥ ʪʦʦ, ʪʵʵʚʵʨʣʵʭ ʮʘʛ 

ʭʫʛʘʮʘʘ ʥʵʤʵʛʜʵʭ ʥʴ ʦʩʦʣ ʛʘʨʘʭ ʵʨʩʜʵʣʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. 

¶ ɻװʡʮʵʪʛʵʛʯ ʦʣʦʥ ʪʦʦʥʳ ʘʞʠʣʯʠʜʪʘʡ ʙʘʡʭ ʥʴ ʢʝʤʧʵʜ ᴇʚʯʠʥ / ᴇʚʯʥʠʡ ʜʵʛʜʵʣʪ 

(ʪʦʤʫʫ, ʭʦʜʦʦʜ ʛʵʜʵʩʥʠʡ װʨʵʚʩʵʣ, ʛʝʧʘʪʠʪ ʛʵʭ ʤʵʪ) ʛʘʨʘʭ ʵʨʩʜʵʣʠʡʛ ʙʠʡ 

ʙʦʣʛʦʜʦʛ. 

¶ ɸʶʫʣʛװʡ ʘʞʠʣʣʘʛʘʘʥʳ ʦʩʦʣ ʛʘʨʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʙʵʨʪʵʣ ʛʵʤʪʵʣ ʙʘ ʘʚʨʘʭ 

ʤʝʥʝʞʤʝʥʪʠʡʥ ʟʦʭʠʭ ʘʨʛʘʯʣʘʣʫʫʜʳʛ ʭʘʥʛʘʭ װװʜʥʵʵʩ ʆʥʮʛʦʡ ʙʘʡʜʣʳʥ װʝʜ 

ʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥʠʡ ʪᴇʣᴇʚʣᴇʛᴇᴇò ʙʦʣʦʚʩʨʫʫʣʘʭ. 

¶ ɸʶʫʣʪʘʡ ʙʦʜʠʩʫʫʜʳʛ ʙʘʨʠʣʛʘ ʫʛʩʨʘʣʪʳʥ ʷʚʮʘʜ ʟʦʭʠʭ ʸʩʦʦʨ ʘʰʠʛʣʘʞ 

ʭʘʜʛʘʣʘʘʛװʡ, ɹʘʡʛʘʣʴ ʦʨʯʠʥʜ ʥᴇʣᴇᴇʣᴇʭ ʙʘʡʜʣʳʥ ʥʘʨʠʡʚʯʠʣʩʘʥ װʥʵʣʛʵʵʪʵʡ 
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ʭʦʣʙʦʦʪʦʡ ʵʨʩʜʵʣ ʙʠʡ. װתʥʜ, ʘʞʠʣ ʛװʡʮʵʪʛʵʭ װʝʜ ʙʦʣʦʥ ʥװװʨʩʥʠʡ ʦʚʦʦʣʛʳʥ 

 .ʩʩʵʥ ʭʵʪ ʠʭ ʪʦʦʩʞʠʣʪʳʛ ʙʘʛʘʩʛʘʭ ʘʨʛʘ ʭʵʤʞʵʵ ʦʨʥʦװװ ʥʜװʨ ʜװ

¶ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʪʘʣʙʘʡʥ ᴇʛᴇʛʜʩᴇʥ ʙʘʡʨʰʣʘʘʩ ʭʘʤʘʘʨʘʥ ʮʘʛ ʘʛʘʘʨʳʥ ʵʨʩ 

ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣᴇᴇʩ ʙʦʣʞ ʘʞʣʳʥ ʭʫʚʘʘʨʴ ʩʘʘʪʘʭ ʵʨʩʜʵʣʪʵʡ. 

¶ ʉʪʘʥʮʳʥ ʛʦʣ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʮʘʛ ʪʫʭʘʡʜ ʥʴ װʡʣʜʚʵʨʣʵʞ, 

ʪʵʵʚʵʨʣʵʞ ʯʘʜʘʘʛװʡʛʵʵʩ ʙʦʣʞ ʪᴇʩʣʠʡʥ ʛװʡʮʵʪʛʵʣ ʭʦʡʰʣʦʭ ʵʨʩʜʵʣʪʵʡ. 

¶ ᴆᴇʨʯʣᴇʣʪʠʡʥ װʡʣ ʷʚʮʳʥ ʤʝʥʝʞʤʝʥʪʠʡʛ ʜʘʛʘʞ ʤᴇʨʜᴇʭʛװʡ ʙʘʡʭ ʥʴ ʙʘʨʠʣʛʳʥ 

ʘʞʠʣ ʵʩʚʵʣ ʯʫʭʘʣ ʭʘʥʛʘʤʞʠʡʥ ʘʩʫʫʜʘʣ ʪʘʩʘʣʜʘʭʘʜ ʭװʨʛʵʭ ʵʨʩʜʵʣʪʵʡ. 

ɸʰʠʛʣʘʣʪʳʥ װʝ ʰʘʪʘʥʜ ʫʯʠʨʯ ʙʦʣʦʭ װʥʜʩʵʥ ʵʨʩʜʵʣװװʜ ʥʴ ʕʨװװʣ ʤʵʥʜ, 

ʭᴇʜᴇʣʤᴇʨʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʙʘʡʛʘʣʴ ʦʨʯʠʥ (ʕʄʍɸɹɹʆ), ʦʨʦʥ ʥʫʪʛʠʡʥ 

ʠʨʛʵʜʠʡʥ ʭʘʨʠʣʮʘʘ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʙʵʣʵʥ ʙʘʡʜʘʣ ʙʘ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣʪʘʡ 

ʭʦʣʙʦʦʪʦʡ ʵʨʩʜʵʣװװʜ ʶʤ. ʊᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭ ʷʚʮʘʜ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʵʨʩʜʵʣʠʡʥ ʜʵʣʛʵʨʵʥʛװʡ ʜװʨʩʣʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʥʘ ʛʵʞ ʪᴇʣᴇʚʣᴇʞ ʙʘʡʥʘ.  

ʕʄʍɸɹɹʆ - תʡʣ ʘʞʠʣʣʘʛʘʘ 

¶ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʰʠʛʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡʛʦʦʨ ʘʞʠʣʣʘʛʩʘʜ ʭʵʪ ʠʭ ʜʫʫ 

ʯʠʤʵʵ, ʪʦʦʩ ʰʦʨʦʦ, ʜʦʨʛʠʦ ʯʠʯʠʨʛʵʵ, ʪʦʦʩʦʥʮʦʨ ʭʠʡ ʛ.ʤ ʷʣʛʘʨʫʫʣʘʣʪʘʜ 

ʫʜʘʘʥ ʭʫʛʘʮʘʘʛʘʘʨ ᴇʨʪᴇʭ ʵʨʩʜʵʣʪʵʡ ʙʘʡʜʘʛ. 

¶ ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʨʫʫ ʥװװʨʩ ʪʵʵʚʵʨʣʵʭ ʷʚʮʘʜ ʘʶʫʣʛװʡ ʙʘʡʜʣʳʥ ʦʩʦʣ ʛʘʨʯ 

ʙʦʣʟʦʰʛװʡ. ʎʘʘʰʠʜ ʥװװʨʩʥʠʡ ʘʯʘʘʥʳ ʤʘʰʠʥ ʘʰʠʛʣʘʭʪʘʡ ʭʦʣʙʦʦʪʦʡ 

ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʵʨʩʜʵʣ ʙʠʡ. 

¶ ɻװʡʮʵʪʛʵʣʠʡʥ װʝ ʰʘʪʪʘʡ ʘʜʠʣʘʘʨ ʦʣʦʥ ʪʦʦʥʳ ʛʵʨʵʵʪ ʘʞʠʣʯʠʥʪʘʡ ʙʘʡʭ ʥʴ 

ʢʝʤʧʵʜ ᴇʚʯʠʥ / ᴇʚʯʥʠʡ ʜʵʛʜʵʣʪ (ʪʦʤʫʫ, ʭʦʜʦʦʜ ʛʵʜʵʩʥʠʡ װʨʵʚʩʵʣ, ʛʝʧʘʪʠʪ 

ʛʵʭ ʤʵʪ) ʛʘʨʘʭ ʵʨʩʜʵʣʠʡʛ ʙʠʡ ʙʦʣʛʦʜʦʛ. 

¶ ɼʫʣʘʘʥʳ ʩʪʘʥʮʘʘʩ ʫʩʥʳ ʵʭ װװʩʚʵʨ ʨװװ ʙʦʭʠʨʜʫʫʣʘʛʯ ʭʘʷʛʜʘʣ ʘʣʜʘʛʜʘʭ 

ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʵʨʩʜʵʣ ʙʠʡ. ʕʜʛʵʵʨ ʙʦʭʠʨʜʫʫʣʘʛʯʠʡʥ ʘʣʜʘʛʜʘʣ ʥʴ ʛʘʟʘʨ 

ʭᴇʜʣᴇʣʪʠʡʥ ʫʣʤʘʘʩ װװʩʵʞ ʙʦʣʥʦ. 

¶ ɼʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʘʰʠʛʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʜʫʫ ʯʠʤʵʵ, ʪʦʦʩʥʳ 

ʷʣʛʘʨʫʫʣʘʣʪʪʘʡ ʭʦʣʙʦʦʪʦʡ ʦʨʦʥ ʥʫʪʛʠʡʥ ʠʨʛʵʜʵʜ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʠʡ ʙʦʣʛʦʞ 

ʙʦʣʥʦ. 

ʕʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵ: ʕʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵʛ ʪʫʭʘʡʥ ʛʘʟʘʨ ʜʵʵʨʭ ʭʷʥʘʣʪ 

ʫʜʠʨʜʣʘʛʘʪʘʡ ʭʘʤʪ װʣʜʵʛʜʵʣ ʵʨʩʜʵʣʠʡʥ ʪʦʭʠʦʣʜʦʣ ʜʵʵʨ װʥʜʵʩʣʵʥ ʭʠʡʜʵʛ. 

ʕʨʩʜʵʣʠʡʥ װʥʵʣʛʵʵʥʜ ʜʘʨʘʘʭ ʟװʡʣʩ ʦʨʥʦ: 

1. ʊʫʭʘʡʥ ʛʘʟʘʨ ʜʵʵʨ ʦʜʦʦ ʙʘʡʛʘʘ ʭʷʥʘʣʪʳʛ ʭʘʨʛʘʣʟʘʥ ʵʨʩʜʵʣʠʡʥ װʡʣ ʷʚʜʘʣ 

ʪʦʭʠʦʣʜʦʭ ʤʘʛʘʜʣʘʣʳʛ װʥʵʣʵʭ. ʄʘʛʘʜʣʘʣʳʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ װʥʵʣʥʵ: 

a) ʄʘʛʘʜʣʘʣ (ᴇᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ʵʨʩʜʵʣʠʡʥ װʡʣ ʷʚʜʘʣ ʪʦʭʠʦʣʜʦʭ ʤʘʛʘʜʣʘʣ 

0-100%); ʵʩʚʵʣ 

b) ɼʘʚʪʘʤʞ (ᴇ.ʭ, 100 ʞʠʣʜ ʥʵʛ ʫʜʘʘ ʪʦʭʠʦʣʜʜʦʛ - ʞʠʣʜ ʭʦʸʨ ʫʜʘʘ). 

2. ʊʫʭʘʡʥ ʛʘʟʘʨ ʜʵʵʨ ʦʜʦʦ ʙʘʡʛʘʘ ʭʷʥʘʣʪʳʛ ʭʘʨʛʘʣʟʘʥ ʵʨʩʜʵʣʠʡʥ ʪʦʦʥ ʙʦʣʦʥ 

ʯʘʥʘʨʳʥ ʥᴇʣᴇᴇʣʣʠʡʛ װʥʵʣʵʭ. ʅʵʛ ʵʨʩʜʵʣʠʡʥ ʪʦʭʠʦʣʜʦʣ ʥʴ ʩʘʥʭװװʛʠʡʥ 

ʙʦʣʦʥ ʩʘʥʭװװʛʠʡʥ ʙʫʩ ʥᴇʣᴇᴇʣᴇʣʪʵʡ ʙʘʡʞ ʙʦʣʦʭ ʙᴇʛᴇᴇʜ װʥʵʣʛʵʵ ʪʫʩ ʙװʨ ʥʴ 

ʜʘʨʘʘʭ ʟװʡʣʠʡʛ ʘʚʯ װʟʜʵʛ: 
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a) ʉʘʥʭװװʛʠʡʥ ʙʫʩ װʥʜʩʵʥ װʨ ʜʘʛʘʚʨʫʫʜ; 

b) ʄᴇʥʛᴇʥ ʫʨʩʛʘʣʳʥ װʨ ʜʘʛʘʚʨʫʫʜ; 

c) ɹʠʟʥʝʩʠʡʥ װʥʵʣʵʤʞʠʡʥ װʨ ʜʘʛʘʚʨʫʫʜ; ʙʘ 

d) ʍʫʚʘʘʨʴʪ ʘʞʠʣʜ ʥᴇʣᴇᴇʣʞ ʙʦʣʟʦʰʛװʡ װʨ ʜʘʛʘʚʘʨ. 

3. ʀʡʤ ʵʨʩʜʵʣʠʡʥ ʪʦʭʠʦʣʜʦʣ ʭʵʟʵʵ ʛʘʨʯ ʙʦʣʟʦʰʛװʡʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ 

ʵʨʩʜʵʣʠʡʥ ʦʡʨʦʣʮʦʦ װʥʵʣʛʵʵʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʥʵ. 

4. ʄʘʛʘʜʣʘʣ ʙʘ װʨ ʜʘʛʘʚʨʳʥ װʥʵʣʛʵʵʛ װʥʜʵʩʣʵʥ ʵʨʩʜʵʣ ʪʫʩ ʙװʨʠʡʛ I ʘʥʛʠʣʣʘʘʩ 

IV ʘʥʛʠʣʘʣʜ ʭʘʤʘʘʨʫʫʣʘʥ ʵʨʩʜʵʣ ʪʫʩ ʙװʨʠʡʛ װʥʵʣʜʵʛ. 

ʕʨʩʜʵʣʠʡʥ ʙʦʣʦʚʩʨʫʫʣʘʣʪ: ʊʦʜʦʨʭʦʡʣʦʣʪ ʙʘ װʥʵʣʛʵʵ ʭʠʡʩʥʠʡ ʜʘʨʘʘ 

ʵʨʩʜʵʣʠʡʛ ʙʫʫʨʫʫʣʘʭ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʥʘ, ʠʥʛʵʩʥʵʵʨ ʵʨʩʜʵʣʠʡʛ ʭʷʥʘʭ, ʫʜʠʨʜʘʭ 

ʙʦʣʦʤʞʪʦʡ ʙʦʣʥʦ. ʕʨʩʜʵʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ, ʫʜʠʨʜʘʭʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʘʨʛʘ 

ʭʵʤʞʵʵʥװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʭʘʨʠʫʮʘʭ ʭװʤװװʩʪ ʭʫʚʘʘʨʠʣʥʘ. ʍʘʨʠʫʮʘʛʯʜʘʜ ʪʫʭʘʡʥ 

ʘʞʣʳʛ ʜʫʫʩʛʘʭ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʛ ᴇʛʜᴇʛ. ʍʫʛʘʮʘʘ ʭʵʪʵʨʩʵʥ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ 

ʮʘʛ ʪʫʭʘʡʜ ʥʴ ʙʦʣʦʚʩʨʫʫʣʞ, ʤʝʥʝʞʤʝʥʪ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ 

ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ ʕʨʩʜʵʣʠʡʥ ʟʦʭʠʮʫʫʣʘʛʯʠʡʥ ʘʥʭʘʘʨʘʣʜ ʭװʨʛʵʥʵ. 

ʕʨʩʜʵʣʠʡʥ ʭʷʥʘʣʪ ʙʘ ʜװʛʥʵʣʪ: ʐʠʥʵ ʵʨʩʜʵʣʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʦʜʦʦʛʠʡʥ 

ʵʨʩʜʵʣʠʡʛ ʭʵʣʵʣʮʵʭ, ʵʨʩʜʵʣʠʡʥ ʤʝʥʝʞʤʝʥʪʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʰʠʥʵʯʣʵʭ 

ʟʦʨʠʣʛʦʦʨ ʪᴇʩʣʠʡʥ ʙʘʛʪʘʡ ʜʦʣʦʦ ʭʦʥʦʛ ʪʫʪʤʳʥ ʵʨʩʜʵʣʠʡʥ ʫʫʣʟʘʣʪʳʛ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʜʘʛ. ɹװʭ ʵʨʩʜʵʣװװʜ ʭʘʤʘʘʨʘʣʪʘʡ, ʘʣʜʘʘ ʤʘʜʘʛʛװʡ, ʟʦʭʠʩʪʦʡ ʫʜʠʨʜʘʛʜʘʞ 

ʙʘʡʛʘʘ ʛʵʜʛʠʡʛ ʙʘʪʘʣʛʘʘʞʫʫʣʘʭ ʟʦʨʠʣʛʦʦʨ װʝ װʝ ʵʨʩʜʵʣʠʡʥ ʜʘʭʠʥ-װʥʵʣʛʵʵʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʜʵʛ. ʕʨʩʜʵʣʠʡʥ ʜʘʭʠʥ װʥʵʣʛʵʵʛ ʪᴇʩʣʠʡʥ ʦʨʯʠʥ ʜʘʭʴ ᴇᴇʨʯʣᴇʣʪ, ʰʠʥʵ ʙʫʶʫ 

ʭʘʩʘʛʜʩʘʥ ʭʷʥʘʣʪ, ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʜʫʫʩʛʘʭ ʟʘʤʘʘʨ ʫʜʠʨʜʘʞ 

ʙʦʣʥʦ.  

8.6. ʊᴆʉʃʀʁʅ ʄʕɼʈʕʄʊɻʀʁ ɹɸʁɼʃʓʅ ʐʀʅɾʀʃɻʕʕ 

ʊᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʘʥʭ ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʫʛʘʮʘʘʥʘʘʩ 

ʭʦʡʰʣʦʭ, װʥʵ ʪʦʦʮʩʦʥ ʭʵʤʞʵʵʥʜ ᴇʩᴇʭʛװʡ ʙʘʡʭ, ʙװʪʵʵʛʜʵʭװװʥʠʡ ʙʠʝʪ ʭʵʤʞʵʵ 

ʙʫʫʨʘʭ, ʘʰʠʛʣʘʣʪ, ʟʘʩʚʘʨʳʥ ʟʘʨʜʘʣ ᴇʩᴇʭ ʛʵʭ ʤʵʪ װʟװװʣʵʣʪ ʪᴇʩᴇʣʜ ʵʨʩʜʵʣ 

ʫʯʨʫʫʣʘʭ ʤʘʛʘʜʣʘʣʪʘʡ ʙʘʡʜʘʛ ʙʠʣʵʵ. 

ʀʡʤʵʵʩ ʪᴇʩʣʠʡʥ ʩʘʥʭװװʛʠʡʥ ʤʵʜʨʵʤʪʛʠʡ ʙʘʡʜʣʳʥ ʰʠʥʞʠʣʛʵʵʛ ʪʦʭʠʦʣʜʦʞ 

ʙʦʣʟʦʰʛװʡ ʛʫʨʚʘʥ ᴇᴇʨ ʭʫʚʠʣʙʘʨʳʛ ʩʦʥʛʦʥ ʘʚʯ ʰʠʥʞʣʵʚ. װתʥʜ: 

- ʊᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʘʣ 5%-20% ʭװʨʪʵʣ ʥʵʤʵʛʜʵʭ 

 ʨʪʵʣ ʥʵʤʵʛʜʵʭװʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ 5%-20% ʭת -

- ɼʫʣʘʘʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵ 5%-20% ʭװʨʪʵʣ  ʙʫʫʨʘʭ 
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ʍϾʩʥʵʛʪ VIII.15. ʄʵʜʨʵʤʪʛʠʡ ʙʘʡʜʣʳʥ ʰʠʥʞʠʣʛʵʵʥʠʡ Ͼʨ ʜϾʥ 

 ʣʵʣʪװװʟת ˉ
ᴆʥᴇᴇʛʠʡʥ 
ʮʵʚʵʨ װʥʵ              
( ʤʷʥ $) 

ᴆʛᴇᴇʞʠʡʥ ʜʦʪʦʦʜ 
ʭʫʚʴ (%) 

ʕʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ 
ʭʫʛʘʮʘʘ- 
ʕʥʛʠʡʥ 

ʕʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ 
ʭʫʛʘʮʘʘ- 

ɼʠʩʢʘʫʥʪʣʘʛʜʩʘʥ 

        (ʞʠʣ) (ʞʠʣ) 

1 ʍʫʚʠʣʙʘʨ 2 NPV>0 IRR>WACC 5.86 7.11 

ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʘʣ ᴇᴇʨʯʣᴇʛʜᴇʭ 

1 5% NPV>0 IRR>WACC 6.16 7.55 

2 10% NPV>0 IRR>WACC 6.45 7.98 

3 20% NPV>0 IRR>WACC 7.04 8.85 

 ʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ ᴇʩᴇʭת

1 5% NPV>0 IRR>WACC 6.98 8.79 

2 10% NPV>0 IRR>WACC 8.61 11.55 

3 20% NPV<0 IRR<WACC 16.23 32.24 

 ʡʣʜʚʵʨʣʵʣʠʡʥ ʙʠʝʪ ʭʵʤʞʵʵ ʙʫʫʨʘʭת

1 -5% NPV>0 IRR>WACC 7.23 9.19 

2 -10% NPV<0 IRR<WACC 9.16 12.56 

3 -20% NPV<0 IRR<WACC 17.24 35.65 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʪᴇʩʣʠʡʥ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʵʤʞʵʵʥʵʵʩ ᴇʩᴇʭᴇʜ ʤʵʜʨʵʤʞ ʙʘʛʘʪʘʡ, ʫʛ ʪᴇʩʣʠʡʥ װʨ ʘʰʠʛʪ 

ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʩʘʥ ʙʦʣ, ʪᴇʩʣʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ 20 ʭʫʚʴ 

ʭװʨʪʵʣ ᴇʩᴇʞ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙʠʝʪ ʭʵʤʞʵʵ 20 ʭʫʚʴ ʭװʨʪʵʣ ʙʫʫʨʘʭ ʪʦʭʠʦʣʜʦʣʜ  

ʪᴇʩᴇʣ װʨ ʘʰʠʛ ʤʫʫʪʘʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʙʦʣʦʤʞʛװʡ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ.  

ʄʵʜʨʵʤʞʠʡʥ ʰʠʥʞʠʣʛʵʵʛ, ʩʦʥʛʦʩʦʥ ʭʫʚʠʣʙʘʨʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 

ʜʫʣʘʘʥʳ װʥʵ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙʠʝʪ ʭʵʤʞʵʵʥʠʡ 

ᴇʩᴇʣʪ, ʙʫʫʨʘʣʪ ʥʴ ʪᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ᴇʨʪʛᴇᴇ ʥᴇʭᴇʭᴇʜ ʠʣװװ ʥᴇʣᴇᴇʣʞ 

ʙʘʡʥʘ. ʀʡʤʜ ʜʫʣʘʘʥʳ װʥʠʡʥ ʭʵʣʙʵʣʟʣʠʡʛ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʣʛʘʞ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʟʘʨʜʣʘʘ ᴇʩʛᴇʭʛװʡ ʙʘʡʭ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭʛװʡ ʙʘʡʭ ʥʴ ʪᴇʩʣʠʡʥ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ װʨ ʘʰʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞ ʙʦʣʞ ʙʘʡʥʘ. 
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ʊɽʍʅʀʂ ʕɼʀʁʅ ɿɸʉɻʀʁʅ תʅɼʕʉʃʕʃʀʁʅ ɼתɻʅʕʃʊ 

ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ ʭʵʨʵʛʣʵʛʯʠʜ ʙʦʣʦʥ ʠʨʵʵʜװʡʜ ʙʠʡ ʙʦʣʦʭ 

ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʯʘʜʣʘʘʩ ʭʘʤʘʘʨʘʥ ʰʠʥʵʵʨ ʙʘʨʠʭ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʥʴ 10.5 ʄɺʪ-ʳʥ 

2, 7 ʄɺʪ-ʳʥ 1, 4.2 ʄɺʪ-ʳʥ 3, ʥʠʡʪ 6 ʟʫʫʭʪʘʡ ʘʞʠʣʣʘʭ ʙʘ 1-3 ʟʫʫʭ ʙʵʣʪʛʵʣʜ ʙʘʡʣʛʘʞ 

ʩʫʫʨʠʣʘʛʜʘʭ ʭװʯʠʥ ʯʘʜʣʳʛ 34.93 ɻʢʘʣ/ʮ ʙʫʶʫ 40.6 ʄɺʪ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ. ʄᴇʥ 

ᴇʚʣʠʡʥ 3 ʩʘʨʜ 10.5 ʄɺʪ-ʳʥ 2, 4.2  ʄɺʪ-ʳʥ ʟʫʫʭ 1, ʭʘʚʘʨ, ʥʘʤʘʨ 10.5 ʄɺʪ-ʳʥ 2 

ʟʫʫʭ, ʟʫʥʳ ʛʦʨʠʤʜ 4.2 ʄɺʪ-ʳʥ 1 ʟʫʫʭ ʘʞʠʣʣʘʭ ʭʫʚʠʣʙʘʨʳʛ ʩʦʥʛʦʞ, ʜʫʣʘʘʥʳ 

ʘʯʘʘʣʣʳʛ  70%-ʠʘʨ ʭʘʘʭʘʘʨ ʪʦʦʮʦʭʦʜ, ʞʠʣʠʡʥ ʥʠʡʪ ʭʵʨʵʛʮʵʵ 91.6 ʤʷʥ.ɻʢʘʣ/ʮ 

ʙʘʡʛʘʘ ʥʴ ʩʘʥʭװװ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ װʨ ʘʰʛʠʡʥ ʭʫʚʴʜ ʠʣװװ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʥʘ.  

ɻʦʣ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʥʳ ʭʘʥʛʘʤʞʠʡʛ 

ʥʘʡʜʚʘʨʞʫʫʣʘʭʳʥ ʪʫʣʜ ʵʥʵʭװװ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʛ ʙʘʨʠʭʳʥ ʟʵʨʵʛʮʵʵ ʤᴇʥ ʭʫʫʯʠʥ 

ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ  ʙʵʣʪʛʵʣ ʭװʯʠʥ ʯʘʜʣʳʛ ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʜ ʘʰʠʛʣʘʥ, ʟʵʨʵʛʮʵʵ 

ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʠʡʛ ʭʘʥʛʘʭ ʭʵʨʵʛʪʵʡ ʶʤ.  

ʀʥʛʵʩʥʵʵʨ ʩʪʘʥʮʳʥ ʥʵʛ ʙʣʦʢ ʪᴇʣᴇʚʣᴇʛᴇᴇʪ ʟʘʩʚʘʨ װʡʣʯʠʣʛʵʵʥʜ ʦʨʦʭ ʙʦʣʦʥ 

ʘʚʘʘʨ ʦʩʣʳʥ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ װװʩʵʞ װʡʣ ʘʞʠʣʣʘʛʘʘ ʥʴ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʙʦʣʦʭ װʝʜ 

ʩʪʘʥʮʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʟʦʛʩʦʦʞ ʩʘʘʪʫʫʣʘʭʛװʡʛʵʵʨ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ 

ʫʩʘʘʨ ʐʘʨʳʥ ʛʦʣ ʩʫʤ, ɼʫʣʘʘʥ ʰʘʨʳʥ ʛʦʣ ʩʪʘʥʮ ʙʦʣʦʥ ʐʘʨʳʥ ʛʦʣʳʥ ʥװװʨʩʥʠʡ 

ʫʫʨʭʘʡʛ ʪʦʛʪʚʦʨʪʦʡ ʭʘʥʛʘʭ ʙʦʣʦʤʞ ʥʵʤʵʛʜʵʭ ʶʤ. 

ʊᴇʩʣʠʡʥ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 8126.1 ʩʘʷ ʪᴇʛʨᴇʛ ʙʘʡʭʘʜ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʵʥʛʠʡʥ ʙʘ ʜʠʩʢʘʫʥʪʣʘʛʜʩʘʥ ʵʨʛʵʥ ʪᴇʣᴇʛʜᴇʭ ʭʫʛʘʮʘʘ PBP=5.9 

ʞʠʣ, DPBP=7.1 ʞʠʣ, ʮʵʚʵʨ ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ NPV=11407.83 ʩʘʷ ʪᴇʛʨᴇʛ, ᴇʛᴇᴇʞʠʡʥ 

ʜʦʪʦʦʜ ʭʫʚʴ 17% ʙʘʡʛʘʘ ʥʴ ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʵʭʵʜ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ װʨ 

ʘʰʠʛʪʘʡ ʙʘʡʥʘ.  

2019 ʦʥʳ ʙʘʡʜʣʘʘʨ ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮ ʞʠʣʜ 38.3 ʤʷʥʛʘʥ ɻʢʘʣ 

ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʞ, ʥʠʡʪ 13.5 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʭʵʨʵʛʣʵʩʵʥ ʙᴇʛᴇᴇʜ ʙʦʜʠʪ 

ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 383.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 

207.3 ʢʛ/ɻʢʘʣ ʙʘʡʩʘʥ ʙʦʣ ʰʠʥʵ ɼʫʣʘʘʥʳ ʩʪʘʥʮ ʙʘʨʴʩʥʘʘʨ ɸתʂ 84%-ʜ ʭװʨʯ, 22.96 

ʤʷʥʛʘʥ ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʞ, ʥʠʡʪ 27.3 ʤʷʥʛʘʥ ʪʦʥʥ ʥװװʨʩ ʭʵʨʵʛʣʵʭ ʙᴇʛᴇᴇʜ 

ʙʦʜʠʪ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ ʟʘʨʮʫʫʣʘʣʪ 297.6 ʢʛ/ɻʢʘʣ, ʞʠʰʤʵʣ ʪװʣʰʥʠʡ ʭʫʚʠʡʥ 

ʟʘʨʮʫʫʣʘʣʪ 170.1 ʢʛ/ɻʢʘʣ ʙʦʣʞ ʙʫʫʨʘʭ ʙʘ 1 ɻʢʘʣ ʜʫʣʘʘʥ װʡʣʜʚʵʨʣʵʭ ᴇᴇʨʠʡʥ ᴇʨʪᴇʛ 

85000 ʪᴇʛʨᴇʛᴇᴇʩ 62584 ʪᴇʛʨᴇʛ ʙʦʣʞ 35.8 ʭʫʚʠʘʨ ʙʫʶʫ 22416 ʪᴇʛʨᴇʛᴇᴇʨ ʙʫʫʨʯ 

ʙʘʡʥʘ.  

ʊᴇʩʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʭʜʵʵ 3 ʭʫʚʠʣʙʘʨʳʛ ʘʚʯ 

 :ʥʜװת .ʟʩʵʥװ

ʍʫʚʠʣʙʘʨ 1. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʜʫʣʘʘʥ, ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩ ʥʠʡʣװװʣʵʭ 

ʍʫʚʠʣʙʘʨ 2. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʪʦʦʮʩʦʥ ʜʫʣʘʘʥʳ ʞʠʰʠʛ װʥʠʡʛ 15% ᴇʩʛᴇʭ 

ʍʫʚʠʣʙʘʨ 3. ᴆᴇʨʠʡʥ ᴇʨʪʛᴇᴇʨ ʪʦʦʮʩʦʥ ʜʫʣʘʘʥʳ ʞʠʰʠʛ װʥʠʡʛ 30% ᴇʩʛᴇʭ  
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ʐʠʥʞʠʣʛʵʵʥʠʡ װʨ ʜװʥʛ ʭʘʨʴʮʫʫʣʘʥ ʐʘʨʳʥ ʛʦʣ ʩʫʤʳʛ ʜʫʣʘʘʥ ʙʦʣʦʥ 

ʭʵʨʵʛʮʵʵʥʠʡ ʭʘʣʫʫʥ ʫʩʘʘʨ ʭʘʥʛʘʭʜʘʘ װʥʠʡʥ ʙʦʣʦʤʞʠʪ ʭʫʚʠʣʙʘʨ ʙʫʶʫ ʍʋɺʀʃɹɸʈ 

2-ʳʛ ʩʦʥʛʦʥ ʪᴇʩʣʠʡʥ ʩʘʥʭװװ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʩʵʥ. ʍʫʚʠʣʙʘʨ 

3-ʳʥ ʭʫʚʴʜ ʭʘʤʛʠʡʥ װʨ ʘʰʠʛʪʘʡ ʙʘʡʩʘʥ ʙʦʣʦʚʯ ʭʵʨʵʛʣʵʛʯʜʵʜ װʥʠʡʥ ʜʘʨʘʤʪ 

 ʥʵʪʵʡ ʙʘʡʩʘʥ ʪʫʣ, ʤᴇʥ ʍʫʚʠʣʙʘʨ 1-ʳʥ ʭʫʚʴʜ ʭᴇʨᴇʥʛᴇװ ʣʞ ʭʵʪ ᴇʥʜᴇʨװװʟװ

ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʭʫʛʘʮʘʘ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʵʣʵʛʜʵʣ ʪʦʦʮʦʭ ʭʫʛʘʮʘʘʥʘʘʩ 

ᴇʥʜᴇʨ ʙʫʶʫ 10-ʘʘʩ ʜʵʵʰ ʞʠʣ, ʤᴇʥ װʡʣʜʚɻ ʨʣʵʣʠʡʥ ʭʵʤʞʵʵ ʙʫʫʨʘʭ, ʟʘʨʜʘʣ ᴇʩᴇʭ 

ʙʦʣʦʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ᴇʩʩᴇʥ ʪʦʭʠʦʣʜʦʣʜ ʘʰʠʛʛװʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ 

ʙʦʣʦʤʞʛװʡ ʙʘʡʩʘʥ ʪʫʣ ʩʦʥʛʦʦʛװʡ. 

 

ʅʕɻʊɻʕʅ ɼתɻʅʕɾ תɿɺʕʃ ʊᴆʉʃʀʁʅ ᴆᴆʈʀʁʅ ᴆʈʊɻʀʁɻ 15% ᴆʉɻᴆʍ 

ɹʋʖʋ 1 ɻʂɸʃ ɼʋʃɸɸʅ, ɼʋʃɸɸʅʓ תʅʕ 71971 ʊᴆɻʈᴆɻ, ʍʕʈʕɻʎʕʕʅʀʁ 

ʍɸʃʋʋʅ ʋʉʅʓ תʅʕ    27433.15 ʊᴆɻʈᴆɻ, ʎʕɺʕʈ ʋʉ 1552.5 ʊᴆɻʈᴆɻ, ɹʆʍʀʈ ʋʉ 

1610 ʊᴆɻʈᴆɻ ɹɸʁʍ ʅʔ ʍɸʄɻʀʁʅ ʆʅʆɺʏʊʆʁ ɹᴆɻᴆᴆɼ ɿɸʍ ɿʕʕʃʀʁʅ 

ɿɸʈʏʀʄɼ ʅʀʁʎʉʕʅ ʍʋɺʀʃɹɸʈ ɻʕɾ ɼתɻʅʕɾ ɹɸʁʅɸ. 

 

ʄᴇʥ ʤʵʜʨʵʤʞʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʪᴇʩʣʠʡʥ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ ʪᴇʣᴇʚʣᴇʩᴇʥ ʭʵʤʞʵʵʥʵʵʩ ᴇʩᴇʭᴇʜ ʤʵʜʨʵʤʞ ʙʘʛʘʪʘʡ, ʫʛ ʪᴇʩʣʠʡʥ װʨ ʘʰʠʛʪ 

ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʥᴇʣᴇᴇʪʵʡ ʙʘʡʩʘʥ ʙʦʣ, ʪᴇʩʣʠʡʥ װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ 20 ʭʫʚʴ 

ʭװʨʪʵʣ ᴇʩʯ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙʠʝʪ ʭʵʤʞʵʵ 20 ʭʫʚʴ ʭװʨʪʵʣ ʙʫʫʨʘʭ ʪʦʭʠʦʣʜʦʣʜ  ʪᴇʩᴇʣ 

  .ʡ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘװʨ ʘʰʠʛ ʤʫʫʪʘʡ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʙʦʣʦʤʞʛװ

ʄʵʜʨʵʤʞʠʡʥ ʰʠʥʞʠʣʛʵʵʛ, ʩʦʥʛʦʩʦʥ ʭʫʚʠʣʙʘʨʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ 

ʜʫʣʘʘʥʳ װʥʵ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ ʟʘʨʜʘʣ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʙʠʝʪ ʭʵʤʞʵʵʥʠʡ 

ᴇʩᴇʣʪ, ʙʫʫʨʘʣʪ ʥʴ ʪᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ᴇʨʪʛᴇᴇ ʥᴇʭᴇʭᴇʜ ʠʣװװ ʥᴇʣᴇᴇʣʞ 

ʙʘʡʥʘ. ʀʡʤʜ ʜʫʣʘʘʥʳ װʥʠʡʥ ʭʵʣʙʵʣʟʣʠʡʛ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʣʛʘʞ, װʡʣ ʘʞʠʣʣʘʛʘʘʥʳ 

ʟʘʨʜʣʘʘ ᴇʩʛᴇʭʛװʡ ʙʘʡʭ, װʡʣʜʚʵʨʣʵʣʠʡʥ ʭʵʤʞʵʵʛ ʙʫʫʨʫʫʣʘʭʛװʡ ʙʘʡʭ ʥʴ ʪᴇʩʣʠʡʥ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ װʨ ʘʰʛʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʙʦʣʦʤʞ ʙʦʣʞ ʙʘʡʥʘ. 

ʄᴇʥ ʐʘʨʳʥ ʛʦʣʳʥ ʜʫʣʘʘʥʳ ʩʪʘʥʮʳʥ ᴇʨʛᴇʪʛᴇʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ 

ʫʣʩʳʥ ʪᴇʩʚʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ ʙʘʨʠʭ ʥʴ ʟᴇʚ ʙᴇʛᴇᴇʜ ᴇᴇʨʠʡʥ ʭᴇʨᴇʥʛᴇᴇʨ ʙʦʣʦʥ ʟʵʵʣʠʡʥ 

ʵʭ װװʩʚʵʨʵʵʨ ʙʘʨʴʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʵʨʛʵʥ ʥᴇʭᴇʭ ʙʦʣʦʤʞʛװʡ ʥʴ 

ʢʦʤʧʘʥʠʡʥ ʩʘʥʭװװʛʠʡʥ ʪʘʡʣʘʥʜ ʭʠʡʩʵʥ ʰʠʥʞʠʣʛʵʵ ʙʦʣʦʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 

ʩʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʛʠʡʥ ʪʦʦʮʦʦʥʳ װʨ ʜװʥʛװװʜʵʵʩ ʭʘʨʘʛʜʩʘʥ ʙʦʣʥʦ. 
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ʍɸɺʉʈɸʃʊ 
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