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ɿʫʨʘʛ 1.10 ʉʘʣʭʠʪ 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 
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ɿʫʨʘʛ 3.3.  ʉʘʨʳʥ ʪʫʩ ʙϮʨʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʭʦʥʦʛʠʡʥ ʭʵʣʙʵʣʟʣʠʡʥ ʛʦʨʠʤ 

ɿʫʨʘʛ 3.4. ʉʘʨ ʪʫʩ ʙϮʨʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʩʘʣʭʠʥ ʜʵʣʙʵʵ 

ɿʫʨʘʛ 3.5. ʉʘʣʭʠʥʳ ʭʫʨʜ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʪʘʨʭʘʣʪ 

ɿʫʨʘʛ 3.6. ʉʘʣʭʠʳ ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣ, ʩʘʣʭʠʥ ʜʵʣʙʵʵ 

ɿʫʨʘʛ 3.7. ϹʤʥϺʛʦʚʴ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʟʫʨʘʛ 

ɿʫʨʘʛ 3.8. ϹʤʥϺʛʦʚʴ ʘʡʤʛʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʥϺϺʮʠʡʥ ʟʫʨʘʛʣʘʣ 

ɿʫʨʘʛ 3.9. ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ ʟʫʨʘʛʣʘʣ 

ɿʫʨʘʛ 4.1. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪϺʣϺʚʣϺʣʪ 

ɿʫʨʘʛ 4.2. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʜʘʭʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨʠʡʥ ʙʘʡʨʰʠʣ. 

ɿʫʨʘʛ 4.3. ɹʅʍɸʋ-ʳʥ ʥʘʨ, ʩʘʣʭʠ, ʕʍʍ, ϺʥʜϺʨ ʭϮʯʜʣʠʡʥ ʜʘʤʞʫʫʣʘʭ ʩϮʣʞʵʵʥʠʡ ʩʪʘʥʮʳʥ ʛʘʟʘʨʟϮʡʥ 

ʙʘʡʨʰʠʣ 

ɿʫʨʘʛ 4.4. ɹʅʍɸʋ-ʳʥ ʥʘʨ, ʩʘʣʭʠ, ʕʍʍ, ϺʥʜϺʨ ʭϮʯʜʣʠʡʥ ʜʘʤʞʫʫʣʘʭ ʩϮʣʞʵʵʥʠʡ ʩʪʘʥʮ 
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ʊᴆʉʃʀʁʅ ʍʋʈɸɸʅɻʋʁ 

ɹʐʋʗ-ʥ  r ʩʘʡʜʳʥ 2018 ʦʥʳ 05 ʩʘʨʳʥ 30-ʥʳ ᴇʜʨʠʡʥ ɸ/331 ʪʦʦʪ ʪʫʰʘʘʣʳʛ 

 ʯʥʠʡ ʥᴇᴇʮ, ʛʦʨʠʤʳʥװʩʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʥʜʵʩʣʵʥ ñʄʦʥʛʦʣ ʦʨʥʳ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװ

ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʄʦʥʛʦʣ-ʍʷʪʘʜʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʥ 

ʭᴇʛʞʣʠʡʥ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘò ʥʵʨʪʵʡ ʭʘʤʪʘʨʩʘʥ ʪᴇʩʣʠʡʛ 2018 ʦʥʳ 07 ʜʫʛʘʘʨ ʩʘʨʘʘʩ 2020 

ʦʥʳ 12 ʜʫʛʘʘʨ ʩʘʨ ʭװʨʪʵʣ ʛװʡʮʵʪʛʵʥʵ. 

ʊϺʩʣʠʡʥ ʥʵʨ:  ñʄʦʥʛʦʣ ʦʨʥʳ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ, 

ʛʦʨʠʤʳʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʄʦʥʛʦʣ-ʍʷʪʘʜʳʥ ʩʘʣʭʠʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʣʠʡʥ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘò ʥʵʨʪʵʡ 

ʭʘʤʪʘʨʩʘʥ ʪᴇʩᴇʣ 

ʊϺʩϺʣ ʛϮʡʮʵʪʛʵʛʯ: ʐʋʊʀʉ-ʳʥ ʕʨʯʠʤ ʭװʯʥʠʡ ʩʫʨʛʫʫʣʴ 

ʊϺʩʣʠʡʥ ʟʘʭʠʘʣʘʛʯ: ɹʦʣʦʚʩʨʦʣ, ʐʠʥʞʣʵʭ ʫʭʘʘʥʳ ̫ʘʤʥʳ ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʪʝʭʥʦʣʦʛʠʡʥ 

ʙʦʜʣʦʛʦ, ʠʥʥʦʚʘʮʠʡʥ ʭᴇʛʞװװʣʵʣʪ, ʭʵʨʵʛʞʠʣʪʠʡʛ ʟʦʭʠʮʫʫʣʘʭ ʛʘʟʘʨ 

ɻϮʡʮʵʪʛʵʭ ʭʫʛʘʮʘʘ: I-ʨ װʝ: 2018.07 ʩʘʨ-2018-12 ʩʘʨ, II-ʨ װʝ 2019.01ʩʘʨ-2019.12 ʩʘʨ, III-ʨ װʝ 

2020 ʦʥʳ 12 ʩʘʨ 

ʊϺʩʣϺϺʩ ʛʘʨʘʭ Ϯʨ ʜϮʥ: ʕʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥʳ ʩʪʘʥʮʫʫʜʳʥ ʪʝʭʥʠʢ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʘʣʭʠʥʳ 

ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʘʨʛʘʯʣʘʣ, ʩʪʘʥʜʘʨʪ, ʟʫʨʘʛʣʘʣ ʛʘʨʛʘʥʘ. ʄᴇʥ 

ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʟʫʨʘʛ ʪᴇʩᴇʣ, ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

 .ʥʜʵʩʣʵʣ ʙʠʡ ʙʦʣʛʦʭ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʥʘװ

ʊᴇʩʣʠʡʥ ʟʦʨʠʣʛʦ: 

ʄʘʥʘʡ ʦʨʥʳ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʠʡʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʟʫʨʘʛʣʘʣ ʭʠʡʞ, ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥʳ 

ʩʪʘʥʮʫʫʜ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʫʫʜʳʛ ʪʦʜʦʨʭʦʡʣʥʦ. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ 

ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʪʣʫʫʣʥʘ. ʊᴇʩʣʠʡʥ 

ʪʝʭʥʠʢʠʡʥ ʙʦʣʦʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ, ʩʘʥʭװװʞʠʣʪʠʡʥ ʘʥʭʘʥ ʰʘʪʥʳ װʥʵʣʛʵʵ ʭʠʡʭ, ʪʝʭʥʠʢ 

ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʥʜʵʩʣʵʣ ʙʠʡ ʙʦʣʛʦʭ ʟᴇʚʣᴇʤʞʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʶʤ.  

ʊᴇʩʣʠʡʥ ʟʦʨʠʣʪ: 

- ʄʘʥʘʡ ʦʨʥʳ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭʵʜ ʘʰʠʛʣʘʭ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʳʛ 

ʙʦʣʦʩʚʨʫʫʣʘʥ ʙʘʪʣʫʫʣʘʭ,  

- ᴆʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʵʜ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʛʘʟʨʳʥ ʟʫʨʘʛʣʘʣ ʛʘʨʛʘʭ,  

- ʊʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʘʥʭʘʥ ʰʘʪʥʳ װʥʵʣʛʵʵ ʭʠʡʭʵʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʟᴇʚʣᴇʤʞ 

ʙʦʣʦʚʩʨʫʫʣʥʘ.  
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ʊᴇʩʣʠʡʥ װʥʜʵʩʣʵʣ, ʭʵʨʵʛʮʵʵ ʰʘʘʨʜʣʘʛʘ: 

ʄʦʥʛʦʣ ʋʣʩʳʥ ʀʭ ʍʫʨʣʳʥ 2015 ʦʥʳ 6 ʩʘʨʳʥ 19-ʥʠʡ ʭʫʨʘʣʜʘʘʥʘʘʨ ñʊᴇʨᴇᴇʩ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʪʘʣʘʘʨ ʙʘʨʠʤʪʣʘʭ ʙʦʜʣʦʛʳʥ ʙʘʨʠʤʪ ʙʠʯʠʛò-ʠʡʛ ʙʘʪʣʘʥ ʛʘʨʛʘʩʘʥ ʙʠʣʵʵ. ʊʫʩ 

ʙʘʨʠʤʪ ʙʠʯʛʠʡʥ ʵʭʥʠʡ ʭʵʩʵʛʪ ʄʦʥʛʦʣ ʋʣʩʳʥ ʘʥʭʜʘʛʯ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ ʙʦʣʦʤʞ, ʵʨʯʠʤ 

ʭװʯʥʠʡ ʭʘʥʛʘʤʞʠʡʥ ᴇʥᴇᴇʛʠʡʥ ʙʘʡʜʣʳʛ ʪʘʥʠʣʮʫʫʣʞ, ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʪ ʪʫʣʛʘʤʜʘʞ 

ʙʫʡ ʘʩʫʫʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʜʘʛ. ɸʣʴ ʯ ʫʣʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʫʭʘʡ ʪᴇʨᴇᴇʩ ʙʘʨʠʤʪʣʘʭ 

ʙʦʜʣʦʛʦʦ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, װʨ ʘʰʠʛ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʘʣ, 

ʵʨʯʠʤ ʭװʯʥʠʡ ʭװʨʪʵʵʤʞʪʵʡ ʙʘʡʜʘʣ, װʥʠʡʥ ʪʘʨʠʬʳʥ ʙʦʣʦʤʞʠʪ ʙʘʡʜʘʣ ʛʵʩʵʥ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʙʦʜʣʦʛʳʥ װʥʜʩʵʥ ʯʠʛʣʵʣװװʜʠʡʛ ʩʦʥʛʦʥ ʪʦʜʦʨʭʦʡʣʜʦʛ. ʊᴇʨᴇᴇʩ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʪʘʣʘʘʨ ʙʘʨʠʤʪʣʘʭ ʙʦʜʣʦʛʳʥ ʘʣʩʳʥ ʭʘʨʘʘ ʥʴ ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʩᴇʣʪ, ʪʦʛʪʚʦʨʪʦʡ 

ʭᴇʛʞʠʣ, ʵʨʯʠʤ ʭװʯʥʠʡ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ, ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʛʘʘʛ ʙװʨʵʥ ʭʘʥʛʘʞ, ʭʫʚʠʡʥ 

ʭʵʚʰʠʣ, ᴇʨʩᴇʣʜᴇᴇʥʪ ʟʘʭ ʟʵʵʣʜ ʩʫʫʨʠʣʩʘʥ װʨ ʘʰʠʛʪʘʡ, ʭʵʤʥʵʣʪʪʵʡ, ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ 

ʪʝʭʥʦʣʦʛʠ ʙװʭʠʡ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ ʵʢʩʧʦʨʪʣʦʛʯ ʦʨʦʥ ʙʦʣʦʭʦʜ ʯʠʛʣʵʞ ʙʘʡʥʘ.  

"ʐʠʥʵ ʩʵʨʛʵʣʪʠʡʥ ʙʦʜʣʦʛʦ" ʥʴ ʄʦʥʛʦʣ ʋʣʩʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʘʨaʘʪ ʙʫʩ, ʙʠʝ 

ʜʘʘʩʘʥ ʙʘʡʜʣʳʛ ʙʵʭʞװװʣʵʭ, ʂʦʨʦʥʘʚʠʨʫʩʪ ʭʘʣʜʚʘʨ /ʂʆɺʀɼ-19/-ʪ ʮʘʨ ʪʘʭʣʳʥ ʵʜʠʡʥ 

ʟʘʩʘʛʪ װʟװװʣʵʭ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʫʫʨʫʫʣʘʭ, ʭᴇʛʞʣʠʡʛ ʭʷʟʛʘʘʨʣʘʛʯ ʭװʯʠʥ ʟװʡʣʠʡʛ ʮʘʛ 

ʘʣʜʘʣʛװʡ ʰʠʡʜʚʵʨʣʵʞ, "ɸʣʩʳʥ ʭʘʨʘʘ-2050" ʄʦʥʛʦʣ ʋʣʩʳʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭᴇʛʞʣʠʡʥ 

ʙʦʜʣʦʛʳʛ װʨ ʜװʥʪʵʡ ʭʵʨʵʛʞװװʣʵʭ ʩʫʫʨʴ ʥᴇʭʮᴇʣʠʡʛ ʙװʨʜװװʣʵʭ, ʵʜʠʡʥ ʟʘʩʘʛ, ʜʵʜ ʙװʪʵʮ 

ʙʦʣʦʥ ʪᴇʨʠʡʥ ʙװʪʵʵʤʞʠʡʛ ʩʘʡʞʨʫʫʣʘʭʘʜ ʯʠʛʣʵʩʵʥ 10 ʭװʨʪʵʣʭ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ 

ʭʵʨʵʛʞʠʭ ʜʫʥʜ ʭʫʛʘʮʘʘʥʳ ʟʦʨʠʣʪʦʪ ʭᴇʪᴇʣʙᴇʨ ʶʤ. ʕʨʯʠʤ ʭװʯʥʠʡ ʩʵʨʛʵʣʪʠʡʥ ʙʦʜʣʦʛʳʥ 

ʭװʨʵʵʥʜ ʜʘʨʘʘʭ ʟʦʨʠʣʪʫʫʜʳʛ ʜʵʚʰװװʣʩʵʥ. װתʥʜ:  

1. ʕʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨ, ʜʘʤʞʫʫʣʘʭ, ʪװʛʵʵʭ ʰʫʛʘʤ ʩװʣʞʵʵʛ ʰʠʥʵʵʨ ʙʘʨʴʞ 

ʙʘʡʛʫʫʣʘʥ ʭװʯʠʥ ʯʘʜʣʳʛ ᴇʨʛᴇʪʛᴇʥ ʥʵʤʵʛʜװװʣʞ, ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣ, 

ʭʘʥʛʘʤʞʠʡʥ ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʣʳʛ ʜʵʵʰʣװװʣʥʵ. 

2. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʠʡʛ ʟʦʭʠʩʪʦʡ ʭʘʨʴʮʘʘʛʘʘʨ ʭᴇʛʞװװʣʵʥ ʫʩʘʥ ʙʦʣʦʥ 

ʭʫʨʠʤʪʣʫʫʨʳʥ ʩʪʘʥʮ ʙʘʨʴʞ, ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʛʜʩʵʥ 

ʩʠʩʪʝʤʠʡʥ ʥʘʡʜʚʘʨʪʘʡ, ʪʦʛʪʚʦʨʪʦʡ  ʙʘʡʜʣʳʛ ʭʘʥʛʘʥʘ. 

3. ʕʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʛ ʩʘʥʭװװ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙʠʝ ʜʘʘʩʘʥ ʪʦʛʪʦʣʮʦʦʥʜ װʝ 

ʰʘʪʪʘʡʛʘʘʨ ʰʠʣʞװװʣʥʵ. 

4. ɿװװʥ ʭʦʡʜ ɸʟʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʜ ʵʨʯʠʤ ʭװʯ ʥʠʡʣװװʣʵʭ 

ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨ, ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʦʭ ʭʵʪ ᴇʥʜᴇʨ 

ʭװʯʜʵʣʠʡʥ ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ ʘʛʘʘʨʳʥ ʰʫʛʘʤ, ʜʵʜ ʩʪʘʥʮʳʥ ʙʵʣʪʛʵʣ 

ʘʞʣʳʛ ʭʘʥʛʘʥʘ. 
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5. ʆʨʦʩʳʥ ʍʦʣʙʦʦʥʳ ʋʣʩʘʘʩ ɹװʛʜ ʅʘʡʨʘʤʜʘʭ ʍʷʪʘʜ ɸʨʜ ʋʣʩ ʨʫʫ ʄʦʥʛʦʣ 

ʋʣʩʳʥ ʛʘʟʘʨ ʥʫʪʛʘʘʨ ʜʘʤʞʠʥ ᴇʥʛᴇʨᴇʭ ʙʘʡʛʘʣʠʡʥ ʭʠʡ ʜʘʤʞʫʫʣʘʭ ʭʦʦʣʦʡʛ 

ʙʘʨʠʭ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʘʞʣʳʛ ʵʨʯʠʤʞװװʣʥʵ. 

ʄʦʥʛʦʣ ʫʣʩʳʥ ʀʭ ʭʫʨʘʣ, ɿʘʩʛʠʡʥ ʛʘʟʨʘʘʩ ʛʘʨʛʘʩʘʥ ʜʘʨʘʘʭ ʙʦʜʣʦʛʳʥ ʙʘʨʠʤʪ ʙʠʯʠʛʪ 

ʪʫʩʛʘʛʜʩʘʥ. װתʥʜ:  

- ñʄʷʥʛʘʥʳ ʭᴇʛʞʣʠʡʥ ʟʦʨʠʣʪʦʜ ʩʫʫʨʠʣʩʘʥ װʥʜʵʩʥʠʡ ʭᴇʛʞʣʠʡʥ ʮʦʛʮ ʙʦʜʣʦʛʦ/2008- 

2021/ò,  

- ñʄʦʥʛʦʣ ʫʣʩʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʥ ʩʪʨʘʪʝʛʠò, 

- ñʄʦʥʛʦʣ ʫʣʩʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʛʜʩʵʥ ʩʠʩʪʝʤò, 

- ñʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ װʥʜʵʩʥʠʡ ʭᴇʪᴇʣʙᴇʨ /2006-2020/ò 

- ñʊᴇʨᴇᴇʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʘʣʘʘʨ ʙʘʨʠʤʪʣʘʭ ʙʦʜʣʦʛʳʥ ʙʘʨʠʤʪ ʙʠʯʠʛ /2015-6-19/ò, 

- ñɸʛʘʘʨ, ʦʨʯʥʳ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ װʥʜʵʩʥʠʡ ʭᴇʪᴇʣʙᴇʨ /2017/ò,  

- ñʍʵʨʵʛʣʵʛʯʠʡʥ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨʵʵʩ װʡʣʜʚʵʨʣʵʩʵʥ ʮʘʭʠʣʛʘʘʥʳ 

ʪװʛʵʵʭ ʩװʣʞʵʵʥʜ ʥʠʡʣװװʣʵʭʪʵʡ ʭʦʣʙʦʛʜʩʦʥ ʭʘʨʠʣʮʘʘʛ ʟʦʭʠʮʫʫʣʘʭ ʞʫʨʘʤò,  

- ñɹʘʛʘ ʦʚʨʳʥ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʩװʣʞʵʵʥʜ ʥʠʡʣװװʣʵʭ װʥʵ ʪʘʨʠʬʳʛ ʪʦʦʮʦʭ 

ʘʨʛʘʯʣʘʣ /2017/ò.  

ʕʜʛʵʵʨ ʙʦʜʣʦʛʳʥ ʙʠʯʠʛʪ ʄʦʥʛʦʣ ʫʣʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʛ ʭᴇʛʞװװʣʵʭ, ʪʦʛʪʚʦʨʪʦʡ 

ʭᴇʛʞʣʠʡʥ ʟʦʨʠʣʪʦʜ ʭװʨʵʭʠʡʥ ʪʫʣʜ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʛ ʭᴇʛʞװװʣʵʭ װʥʜʩʵʥ 

ʟʦʨʠʣʪʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʙʘʡʥʘ.  

ʕʥʵʭװװ ʩʪʨʘʪʝʛʠʡʥ ʟʦʨʠʣʪ ʥʴ ʟᴇʚʭᴇʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭᴇʛʞʣʠʡʥ ʘʩʫʫʜʘʣ ʙʫʩ ʵʜʠʡʥ ʟʘʩʘʛ, 

ʥʠʡʛʤʠʡʛ ʭᴇʛʞװװʣʵʭ, ʙʘʡʛʘʣʴ ʦʨʯʥʳʛ ʭʘʤʛʘʘʣʘʭ ʪʫʭʘʡ ʭᴇʛʞʣʠʡʥ ʮʦʛʮ ʙʦʜʣʦʛʳʥ װʥʜʩʵʥ 

ʯʠʛʣʵʣ ʶʤ. ʄʘʥʘʡ ʫʣʩ ʥװװʨʩʵʵʨ ʘʞʠʣʣʘʜʘʛ ʜʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʩʘʥ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʫʣʘʤʞʣʘʣʪ ʘʨʛʘ ʪʝʭʥʦʣʦʛʠʡʛ ʫʣʘʤ ʙʦʣʦʚʩʨʦʥʛʫʡ ʙʦʣʛʦʭʳʥ ʟʵʨʵʛʮʵʵ 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ ʙʘʛʘʪʘʡ, ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʦʣʦʛʠʡʛ ʜʵʤʞʠʥ 

ʭᴇʛʞװװʣʞ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʠʡʪ װʡʣʜʚʵʨʣʵʣʜ ʪװװʥʠʡ ʵʟʣʵʭ ʭʵʤʞʵʵʛ ʥʵʤʵʛʜװװʣʵʭ 

ʟʦʨʠʣʛʦʦʨ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʘʥʛʘʤʞʠʡʥ ʙװʪʮʠʡʛ ᴇᴇʨʯʣᴇʭ ʯʠʛʣʵʣʜ ʟʘʨʠʤ ʘʞʣʫʫʜʳʛ 

ʵʭʣװװʣʩʵʥ ʭʵʜʠʡ ʯ ʮʘʘʰʠʜ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵ ʭʠʡʞ ʭᴇʛʞװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ 

ʶʤ. ʕʜʛʵʵʨ ʙʘʨʠʤʪ ʙʠʯʛʵʵʩ ʛʘʜʥʘ ʦʣʦʥ ʛʵʨʵʵ ʢʦʥʚʝʥʮʵʜ ʵʭ ʜʵʣʭʠʡʥ ʙʘʡʛʘʣʴ ʦʨʯʥʳ 

ʭʘʤʛʘʘʣʘʣʪʜ ʭʫʚʴ ʥʵʤʵʨ ʦʨʫʫʣʘʭʘʘʨ ᴇᴇʨʠʡʥ ʦʨʥʳ ʙʘʡʨʴ ʩʫʫʨʠʡʛ ʠʣʵʨʭʠʡʣʞ, ʜʘʨʘʘʭ 

ʙʠʯʠʛʪ ʛʘʨʳʥ װʩʵʛ ʟʫʨʞ ʥʵʛʜʩʵʥ ʙʘʡʜʘʛ. ʄʦʥʛʦʣ ʋʣʩʳʥ ʥʵʛʜʵʞ ʦʨʩʦʥ ʦʣʦʥ ʪʘʣʪ ʛʵʨʵʵ, 

ʢʦʥʚʝʥʮ:  

- ʕʨʯʠʤ ʭװʯʠʡʛ ʟʦʭʠʮʫʫʣʜʘʛ ʙװʩ ʥʫʪʛʠʡʥ ʥʠʡʛʵʤʣʵʛ,  
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- ɼʵʣʭʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʟᴇʚʣᴇʣ,  

- ɸʟʠ, ʅʦʤʭʦʥ ʜʘʣʘʡʥ ʦʨʥʫʫʜʳʥ ʮʘʭʠʣʛʘʘʥ ʭʦʣʙʦʦʥʳ ʙʘʡʛʫʫʣʣʘʛʳʥ ʜװʨʵʤ,  

- ʆʟʦʥʳ װʝ ʜʘʚʭʘʨʛʳʛ ʭʘʤʛʘʘʣʘʭ ʪʫʭʘʡ ɺʝʥʠʡʥ ʢʦʥʚʝʥʮ,  

- ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʪʫʭʘʡ ɽʨᴇʥʭʠʡ ʢʦʥʚʝʥʮʠʡʥ ʂʠʦʪʦʛʠʡʥ ʧʨʦʪʦʢʦʣ,  

- ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʪʫʭʘʡ ɽʨᴇʥʭʠʡ ʢʦʥʚʝʥʮʠʡʥ ʇʘʨʠʩʳʥ ʧʨʦʪʦʢʦʣ  

ʄʘʥʘʡ ʦʨʥʳ ʛʦʚʴ, ʭʵʵʨʠʡʥ ʙװʩ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʨʚʠʥ ʥᴇᴇʮʪʵʡ. ʋʛ ʥᴇᴇʮʠʡʛ 

ʥʘʨʠʡʚʯʣʘʥ ʩʫʜʣʘʞ, ʤʵʜʵʵʣʣʠʡʥ ʙʘʘʟ װװʩʛʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʀʥʛʵʩʥʵʵʨ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʟװװʥ ʭʦʡʜ ɸʟʠʡʥ ʩʫʧʝʨ ʩװʣʞʵʵʛ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʭʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ ʙװʨʵʥ ʟʫʨʘʛʣʘʣ ʙװʭʠʡ ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. ʉʫʫʨʴ 

ʩʫʜʘʣʛʘʘʛʘʘʨ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʟʫʨʘʛʣʘʣ ʭʠʡʞ, ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʦʭ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʛװװʨ ʙʘʡʛʫʫʣʞ ʙʦʣʦʭ ʛʘʟʨʫʫʜʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʙʦʣʦʤʞ ʙװʨʜʵʥʵ. 
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ʅʕɻɼתɻʕʕʈ ɹתʃʕɻ: ʄʆʅɻʆʃ ʆʈʅʓ ʎɸɻ ʋʋʈʓʅ ʆʅʎʃʆɻ, ʉɸʃʍʀʅʓ 

ʅᴆᴆʎʀʁʅ ʍʕʄɾʀʃʊ, ʄʕɼʕʕʃʕʃ ʎʋɻʃʋʋʃɸʍ 

1.1 ʄʦʥʛʦʣ ʦʨʥʳ ʮʘʛ ʫʫʨʳʥ ʦʥʮʣʦʛ, װʟװװʣʵʣʪ 

ʋʫʨ ʘʤʴʩʛʘʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʭʵʨʵʛʣʵʛʜʜʵʛ װʟװװʣʵʣʪ ʥʴ ʪʝʤʧʝʨʘʪʫʨ, ʭʫʨ ʪʫʥʘʜʘʩ 

ʙʦʣʦʥ ʩʘʣʭʠ ʶʤ. ʋʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪᴇʥʜ ᴇʨʛᴇʨᴇʛ, ᴇʥʜᴇʨʰʠʣ, ʭʫʫʨʘʡ ʛʘʟʘʨ, ʫʩʥʳ 

ʭʘʨʴʮʘʘ, ʜʘʣʘʡ ʪʵʥʛʠʩ, ʫʫʣ ʥʫʨʫʫʜ, ʜʘʣʘʡʥ ʫʨʩʛʘʣ, ʜʘʣʘʡʥ ʫʩʥʳ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʥ 

ʭʫʚʘʘʨʠʣʘʣʪ,  ʫʨʛʘʤʣʳʥ ʙװʨʭʵʚʯ, ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʥᴇʣᴇᴇʣᴇʣ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʩ 

ʥᴇʣᴇᴇʣʥᴇ. ʅʘʨʥʳ ʪʫʩʛʘʣʳʥ ʷʣʛʘʘʥʘʘʩ װװʜʵʥ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʘ ʜʵʵʨʭ ʜʫʣʘʘʥʳ ʭʵʤʞʵʵ ʥʴ 

ʵʢʚʘʪʦʨʦʦʩ ʪʫʡʣ ʨʫʫ ʦʡʨʪʦʭ ʪʫʩʘʤ ʙʘʛʘʩʜʘʛ. ɼʫʣʘʘʥʳ ʵʥʵ ʷʣʛʘʘʥʜ ʪʫʣʛʫʫʨʣʘʥ ʜʵʣʭʠʡ 

ʜʵʵʨ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙװʩװװʜ װװʩʵʭ ʙʘ װװʥʠʡʛ ʭʘʣʫʫʥ, ʭװʡʪʵʥ, ʩʵʨװװʥ ʙװʩ ʛʵʩʵʥ װʥʜʩʵʥ 3 

ʭʵʩʵʛʪ ʭʫʚʘʘʥʘ.  

1. ʍʘʣʫʫʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʫʶʫ ʊʨʦʧʠʢʠʡʥ ʙϮʩ (00 ~ 23,50)- ʕʢʚʘʪʦʨ ʙʘ ʭʘʣʫʫʥ ʦʨʥʳ 

ʙװʩ ʥʫʪʛʫʫʜʳʛ ʭʘʤʨʘʭ ʙᴇʛᴇᴇʜ ʤʘʰ ʜʫʣʘʘʭʘʥ ʙʘʡʜʘʛ. ᴆʥʜᴇʨ ʪʝʤʧʝʨʘʪʫʨʳʥ װʝʜ 

ʠʣװװ ʠʭ ʫʩ ʫʫʨʰʠʭ ʙʘ ʘʛʘʘʨ ʠʭʵʚʯʣʵʥ ʯʠʡʛʣʵʛ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʪʫʨʰ ʘʛʘʘʨʳʥ 

ʪʝʤʧʝʨʘʪʫʨ +200ʉ ʜʵʵʰ ʭʘʣʫʫʥ ʙʘʡʥʘ. 

2. ʍϮʡʪʵʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙϮʩ (600 ~ 900)- ʉʵʨװװʥ ʙװʩʵʵʩ 2 ʪʠʡʰ ʪʫʡʣ ʭװʨʪʵʣʭ ʛʘʟʘʨ 

ʥʫʪʘʛ ʭװʡʪʵʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙװʩʜ ʙʘʛʪʘʭ ʙʘ ʭʘʤʛʠʡʥ ʜʫʣʘʘʥ ʩʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ 

ʩʵʨװװʥ ʙװʩʪʵʡ ʭʠʣʣʵʭ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʭʵʩʛʵʵʨ +100ʉ ïɻ ʵʩ ʭʵʪʨʵʭʛװʡ. ʍʘʨʠʥ ʪʫʡʣ 

ʦʨʯʠʤʜʦʦ ʙʘʡʥʛʘ 00ʉ ʙʘ ʪװװʥʵʵʩ ʠʣװװ ʭװʡʪʵʥ ʙʘʡʥʘ.  

3. ʉʵʨϮϮʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙʫʶʫ ʊʝʤʧʝʨʘʪʫʨʳʥ ʙϮʩ (40°~60°)- ʍʘʣʫʫʥ ʙװʩʵʵʩ ʭʦʡʰ 

ʫʨʘʛʰ ʭʦʸʨ ʪʠʡʰ ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʘʜ ʠʨʵʭ ʜʫʣʘʘʥʳ ʭʵʤʞʵʵ ʙʘʛʘʩʘʞ ʩʵʨװװʥ ʙװʩ 

ʵʭʵʣʥʵ. ʍʘʤʛʠʡʥ ʜʫʣʘʘʥ ʩʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ +100ʉ-ʵʵʩ ʜʵʵʰ ʙʘʡʭ ʛʘʟʨʫʫʜ ʵʥʵ ʙװʩʜ 

ʙʘʛʪʘʥʘ. 

ɼʵʣʭʠʡʥ ʩʵʨװװʥ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʙװʩ ʥʴ ʭ.ᴇ 40°~60° ʭʦʦʨʦʥʜ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʤʘʥʘʡ ʦʨʦʥ ʭ.ᴇ 

410-520, ʟװװʥ ʫʨʪʨʘʛʠʡʥ 870-1200 ʭʦʦʨʦʥʜ  ʙʘʡʨʣʘʥʘ.  

ʄʘʥʘʡ ʦʨʥʳ ʛʘʟʘʨ ʥʫʪʘʛ ʜʘʣʘʡ ʪʵʥʛʠʩʵʵʩ ʠʭʵʵʭʵʥ ʘʣʩʣʘʛʜʩʘʥ, ɽʚʨʦʘʟʠʡʥ ʵʭ ʛʘʟʨʠʡʥ ʪᴇʚʜ, 

ʪʘʣ ʙװʨʵʵʩʵʵ ᴇʥʜᴇʨ ʫʫʣ ʥʫʨʫʫʛʘʘʨ ʭװʨʵʵʣʵʛʜʩʵʥ, ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ ʦʡʨʦʣʮʦʦʛʦʦʨ 

1,5ʢʤ ᴇʥʜᴇʨ ᴇʨʛᴇʛʜᴇʥ ʙʘʡʨʣʘʩʘʥ ʙʘʡʭ ʪʫʣ ʵʭ ʛʘʟʨʳʥ ʵʨʩ ʪʵʩ, ʭʘʪʫʫ ʰʠʨװװʥ ʫʫʨ ʘʤʴʩʛʘʣ 

ʟʦʥʭʠʣʥʦ. ʄᴇʥ ʤʘʥʘʡ ʦʨʦʥ ʵʤʟʵʛ ʵʢʦʩʠʩʪʝʤʪʵʡ, ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ ʟʘʩʘʛ, ʘʨʜ ʪװʤʥʠʡ 

ʘʤʴʜʨʘʣʳʥ ʭʵʚʰʠʣ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪᴇʜ ʵʤʟʵʛ ʙʘʡʭ ʙʘ ʛʘʟʘʨ ʟװʡʥ ʙʘʡʨʰʠʣ, ʫʫʨ 

ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʠʜʵʚʭʠʪʵʡ ʷʚʘʛʜʘʭ ʙʦʣʦʤʞʪʦʡ ʥʫʪʘʛʪ ʭʘʤʘʘʨʜʘʛ. 
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 ʄʦʥʛʦʣ ʦʨʥʳ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʛʦʣ ʦʥʮʣʦʛ ʙʦʣ ʞʠʣʠʡʥ ʜᴇʨʚᴇʥ ʫʣʠʨʣʳʥ ʷʣʛʘʘ ʠʭʪʵʡ, 

ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨ, ʭʫʨ ʪʫʥʘʜʘʩ ʙʘʛʘ, ʫʫʨ ʘʤʴʩʛʘʣʜ ᴇʨʛᴇʨᴇʛʠʡʥ 

ʙʦʣʦʥ ᴇʥʜʨʠʡʥ ʙװʩʣװװʨʠʡʥ ʷʣʛʘʘ ʪʦʜʦʨʭʦʡ ʠʣʵʨʜʵʛ ʷʚʜʘʣ ʶʤ.  

ʍʫʨ ʪʫʥʘʜʘʩ- ʍʘʥʛʘʡ, ʍʵʥʪʠʡ, ʍᴇʚʩʛᴇʣʠʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʘʛ, ʪʦʤʦʦʭʦʥ ʛʦʣʳʥ ʭᴇʥʜʠʡ 

ʥʫʪʛʘʘʨ ʞʠʣʜʵʵ 250-390ʤʤ ʪʫʥʘʜʘʩ ʦʨʜʦʛ ʙʦʣ ɸʣʪʘʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʘʘʨ 90-130ʤʤ ʭʫʨ 

ʪʫʥʘʜʘʩ, ʪʘʣ ʭʵʵʨʠʡʥ ʥʫʪʛʘʘʨ 180-280ʤʤ ʦʨʯʠʤ ʪʫʥʘʜʘʩ ʦʨʜʦʛ. ʍʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ 

ʥʫʪʛʠʡʥ ʭʦʡʜ ʟװʛʵʵʩ ʫʨʘʛʰʣʘʭ ʪʫʩʘʤ ʙʘʛʘʩʘʞ, ʛʦʚʠʡʥ ʥʫʪʛʘʘʨ ʭʘʤʛʠʡʥ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ 

ʙʘʡʥʘ.  

ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ- ʄʘʥʘʡ ʦʨʥʳ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʳʥ ʛʦʨʠʤʳʥ ʦʥʮʣʦʛ ʥʴ ʘʛʘʘʨʳʥ ʦʨʯʠʣ 

ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʪʫʡʣʳʥ ʬʨʦʥʪʳʥ ʭʦʡʰʦʦ ʫʨʘʛʰʘʘ ʯʠʛʣʵʩʵʥ ʭᴇʜᴇʣʛᴇᴇʥ, ʮʠʢʣʦʥ ʙʘ ʵʩʨʵʛ 

ʮʠʢʣʦʥ, ʫʣʠʨʣʳʥ ʷʣʛʘʘʥʘʘʩ ʰʫʫʜ ʰʘʣʪʛʘʘʣʥʘ. ʍװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʭʦʡʜ ʪʫʡʣʳʥ ʵʭ ʛʘʟʨʳʥ 

ʭװʡʪʵʥ ʘʛʘʘʨ ʭװʯʪʵʡ ʥʵʚʪʨʵʥ ʠʨʞ ʫʜʘʘʥ ʭʫʛʘʮʘʘʥʜ ʪʦʛʪʚʦʨʞʠʥ ʵʩʨʵʛ ʮʠʢʣʦʥʳ ʥᴇʣᴇᴇʣᴇʣ 

ʭװʯʪʵʡ ʙʦʣʜʦʛ ʪʫʣ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ ʵʨʩ ʥʵʤʵʛʜʵʞ, ʠʭ ʜʘʨʘʣʪʪʘʡ ʙʦʣʥʦ.  

ʄʦʥʛʦʣ ʦʨʥʳ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʜʘʨʘʣʪ ʝʨᴇʥʭʠʡʜᴇᴇ 1018ʤ.ʫ.ʙ 

(ʏʦʡʙʘʣʩʘʥ), 1027,4ʤ.ʫ.ʙ (ʋʣʘʘʥʛʦʤ) ʭʦʦʨʦʥʜ ʭʵʣʙʵʣʟʵʞ, ʵʥʵ ʭʵʣʙʵʣʟʣʠʡʥ ʟᴇʨ9,4 װװʙʘʨ 

ʙʘʡʥʘ. I-ʨ ʩʘʨʜ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʜʘʨʘʣʪ 1022,7-1054,7ʤ.ʫ.ʙ ʙʫʶʫ ʝʨᴇʥʭʠʡʜᴇᴇ ʞʠʛʜ 

ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʭ ʪʫʣ ʩʘʣʭʠʥʳ ʭװʯ ʙʘʛʘ, ʮʘʛ ʫʫʨʳʥ ʙʘʡʜʘʣ ʪʦʛʪʫʫʥ, ʪʵʥʛʵʨ ʛʦʣ ʪᴇʣᴇʚ 

ʮʵʣʤʵʛ, ʭװʡʪʵʥ ʙʘʡʥʘ.  

ʉʘʣʭʠʥʳ ʭʫʨʜ, ʯʠʛʣʵʣ- ʄʘʥʘʡ ʦʨʥʳ ʠʭʵʥʭ ʥʫʪʛʘʘʨ ʩʘʣʭʠʥʳ ʜʘʚʘʤʛʘʡʣʘʭ ʯʠʛʣʵʣ ʙʘʨʫʫʥ 

ʭʦʡʜ, ʭʦʡʜ ʟװʛʵʵʩ ʘʞʠʛʣʘʛʜʜʘʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ ʛʦʨʠʤʳʥ ʥʵʛ ʦʥʮʣʦʛ ʥʴ ʞʠʣʠʡʥ 

ʪʫʨʰ ʩʘʣʭʠʛװʡ ᴇʜᴇʨ ʦʣʦʥ ʘʞʠʛʣʘʛʜʜʘʛ. I-ʨ ʩʘʨʜ ʠʭʵʚʯʣʵʥ ʙʘʨʫʫʥ ʭʦʡʜ, ʭʦʡʜ, ʟװװʥ ʭʦʡʜ 

ʟװʛʠʡʥ ʩʘʣʭʠ ʛʦʣʣʦʭ ʙʦʣʦʚʯ ʭʦʪʛʦʨ ʛװʜʛʵʨ ʟʵʨʵʛ ʭװʯʠʥ ʟװʡʣʵʵʩ ʰʘʣʪʛʘʘʣʞ ʙʘʨʫʫʥ ʫʨʜʘʘʩ 

ʙʘʨʫʫʥ ʟװʛ ʨװװ ʯʠʛʣʵʩʵʥ ʩʘʣʭʠ ʟʦʥʭʠʣʥʦ.  

ʊʝʤʧʝʨʘʪʫʨʳʥ ʛʦʨʠʤ- ʄʘʥʘʡ ʦʨʥʳ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ 0,20ʉ, ᴇʚʣʠʡʥ ʫʣʠʨʣʳʥ 

ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ (-100é-300ʉ), ʟʫʥʳ ʫʣʠʨʘʣʜ (100..270ʉ) ʙʘʡʥʘ. ɾʠʣʠʡʥ ʜʫʥʜʘʞ 

ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ɸʣʪʘʡ, ʍʘʥʛʘʡ, ʍʵʥʪʠʡ, ʍᴇʚʩʛᴇʣʠʡʥ ʫʫʣʘʨʭʘʛ ʥʫʪʛʘʘʨ        (-40ʉ)-

ʵʵʩ ʭװʡʪʵʥ ʙʘʡʭ ʙʘ װװʥʠʡ ʜʦʪʦʨ ʫʫʣʩ ʭʦʦʨʦʥʜʳʥ ʭʦʪʛʦʨ, ʪʦʤʦʦʭʦʥ ʛʦʣʳʥ ʭᴇʥʜʠʡʛᴇᴇʨ (-

60ʉ)-ʘʘʩ (-7,40ʉ)  ʭװʡʪʵʥ, ʮᴇʣᴇʨʭᴇʛ ʭʵʵʨʠʡʥ ʙװʩʜɻ (20ʉ)-ʵʵʩ ʜʫʣʘʘʥ, ᴇʤʥᴇʜ ʛʦʚʴʜ 60ʉ-ʵʵʩ 

ʜʫʣʘʘʥ ʙʘʡʜʘʛ. ɸʛʘʘʨʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ (-20ʉ)-ʵʵʩ ʭװʡʪʵʥ ʥʫʪʘʛʪ ʤᴇʥʭ 

ʮʵʚʜʵʛʪ ʭᴇʨʩ ʪʘʨʭʩʘʥ ʙʘʡʜʘʛ. ᴆʚʣʠʡʥ ʫʣʠʨʘʣʜ װʥʵʤʣʵʭװʡ ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨ (-280ʉ~ -540ʉ) 

ʭװʨʯ ʭװʡʪʵʨʜʵʛ ʙʦʣ ʟʫʥʳ ʫʣʠʨʘʣʜ װʥʵʤʣʵʭװʡ ʠʭ ʪʝʤʧʝʨʘʪʫʨ (300ʉ~ -450ʉ) ʭװʨʯ ʭʘʣʜʘʛ.  
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 ɹϮʭ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ (+100ʉ)-ʵʵʩ ʜʵʵʰ ʙʘʡʭ 

ʭʫʛʘʮʘʘ ʜʫʥʜʞʘʘʨ 3-4 ʩʘʨ, ʭʘʨʠʥ ʉʘʡʥʰʘʥʜ, ɿʘʤʳʥ-ϭϮʜ ʟʵʨʵʛ ʭʦʡʜ ϺʨʛϺʨʛʠʡʥ 450-ʘʘʩ 

ϺʤʥϺ ʦʨʰʠʭ ʥʫʪʛʫʫʜʘʜ ʵʥʵ ʭʫʛʘʮʘʘ 5 ʩʘʨ ʭϮʨʥʵ. ʕʥʵ ϮʟϮϮʣʵʣʪʵʵʨ ʦʨʦʥ ʩʫʫʮʥʳ 

ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ Ϯʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘ ʝʨϺʥʭʠʡʜϺϺ ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ.  

ʊʝʤʧʝʨʘʪʫʨʳʥ ʠʥʚʝʨʩ-ɼɻ ʣʭʠʡʥ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʜʦʦʜ װʝ ʜʘʚʭʘʨʛʘʜ, ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ 

ʜʵʵʰ ʭᴇᴇʨʩᴇʥ ʘʛʘʘʨ ʵʟʵʣʭװװʥʵʵ ʪʵʣʞ ʪʝʤʧʝʨʘʪʫʨ ʥʴ ʙʫʫʨʜʘʛ ʝʨᴇʥʭʠʡ ʟװʡ ʪʦʛʪʦʣʪʦʡ 

ʙʦʣʦʚʯ ʟʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʵʩʨʵʛ ʙʘʡʜʘʣ װװʩʯ ᴇʥʜᴇʨ ʣװװʛʵʵ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʥʵʤʵʛʜʵʭ 

ʷʚʜʘʣ ʘʞʠʛʣʘʛʜʘʥʘ. ʕʥʵ װʟʵʛʜʣʠʡʛ ʪʝʤʧʝʨʘʪʫʨʳʥ ʠʥʚʝʨʩ ʙʫʶʫ ʪʦʥʛʦʨʫʫ ʛʵʞ ʥʵʨʣʵʜʵʛ. 

Ϲʚʣʠʡʥ ʫʣʠʨʘʣʜ ʤʦʥʛʦʣ ʦʨʥʳ ʠʭʵʥʭ ʥʫʪʛʘʘʨ ʵʥʵʭϮϮ ʠʥʚʝʨʩ ʙʘ ʫʨʚʫʫ ʠʥʚʝʨʩ ʭʵʤʵʵʛʜʵʭ 

ʦʥʮʣʦʛ ʛʦʨʠʤ ʙϮʨʵʣʜʵʥ ʪʦʛʪʜʦʛ ʫʯʨʘʘʩ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫ ʦʨʯʤʳʥ ʘʛʘʘʨ ʤʘʰ ʠʭ ʭϺʨʜϺʛ. 

ʀʥʚʝʨʩʠʡʛ ʭʘʤʨʘʭ ᴇʥʜʨᴇᴇʨ ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘ ʦʨʯʤʳʥ ʙʘ ʯᴇʣᴇᴇʪ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʠʥʚʝʨʩ 

ʛʵʞ ʘʥʛʠʣʥʘ. ɻʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ ʜʵʵʰ 3ʢʤ ʭװʨʪʵʣ ᴇʥʜᴇʨ ʜʘʚʭʘʨʛʳʛ ʭʘʤʘʨʯ װװʩʵʭ 

ʠʥʚʝʨʩʠʡʛ ʯᴇʣᴇᴇʪ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʠʥʚʝʨʩ ʛʵʞ ʥʵʨʣʵʜʵʛ. ʕʥʵ ʥʴ ᴇʚʣʠʡʥ ʮʘʛʪ װװʩʵʭ 

ʘʥʪʠʮʠʢʣʦʥʳ ʠʥʚʝʨʩ ʙʘʡʭ ʙʘ 1-2ʢʤ ᴇʥʜʨʠʡʛ ʭʘʤʘʨʥʘ. ɸʥʪʠʮʠʢʣʦʥʳ ʠʥʚʝʨʩ ɿװװʥ ʉʠʙʠʨʴ, 

ʄʦʥʛʦʣ ʦʨʥʳ ʥʫʪʘʛʪ ʠʭʵʵʨ ʘʞʠʛʣʘʛʜʘʭ ʙʘ װװʥʠʡʛ ʪᴇʚ ɸʟʠʡʥ ʠʭ ʜʘʨʘʣʪʳʥ ʙװʩ ʛʵʥʵ. 

ɻʦʣʦʤʪ ʥʴ ʋʚʩ ʘʡʤʛʠʡʥ ʪᴇʚ ʋʣʘʘʥʛʦʤ ʭʦʪ ʦʨʯʠʤʜ ʙʘʡʨʣʘʥʘ. ʍʘʨʠʥ ʭװʡʪʵʥ ʘʛʘʘʨ ʜʵʵʨ 

ʜʫʣʘʘʥ ʘʛʘʘʨ ʪʦʛʪʩʦʥʦʦʩ ʙʦʣʞ ʮʠʢʣʦʥʳ ʙʫʶʫ ʬʨʦʥʪʳʥ ʠʥʚʝʨʩ װװʩʜʵʛ. ɻʘʟʨʳʥ ʛʘʜʘʨʛʘ 

ʦʨʯʤʳʥ ʠʥʚʝʨʩ ʥʴ ʜʘʨʘʘʭ ʭʵʜ ʭʵʜʵʥ ʟʘʤʘʘʨ װװʩʜʵʛ. װתʥʜ:  

- ʎʘʮʨʘʛʠʡʥ ʠʥʚʝʨʩ- ɿʫʥ װװʣʛװʡ װʝʜ ʥʘʨ ʞʘʨʛʘʩʥʳ ʜʘʨʘʘ ʘʛʘʘʨʳʥ ʜʦʦʜ ʜʘʚʭʨʘʛʘ 

ʘʤʘʨʭʘʥ ʭᴇʨʯ, ʜʵʵʜ ʜʘʚʭʨʘʛʘ ʥʴ ʜʫʣʘʘʥ ʭʵʚʵʵʨʵʵ װʣʜʵʥ ʠʥʚʝʨʩ װװʩʜʵʛ. ʕʥʵ ʠʥʚʝʨʩ ʤᴇʥ 

ʤᴇʩᴇʥ ʛʘʜʘʨʛʘ ʜʵʵʨ װװʩʜʵʛ. 

- ʋʫʣʟϮʡʥ ʠʥʚʝʨʩ- ʉʘʣʭʠʛװʡ װʝʜ ʫʫʣʘʨʭʘʛ ʛʘʟʘʨʪ ʭװʡʪʵʥ ʘʛʘʘʨ װʣʜʵʞ ʠʥʚʝʨʩ 

 .ʩʛʥɻʵװװ

- ɸʜʚʝʢʮʠʡʥ ʠʥʚʝʨʩ- ʍװʡʪʵʥ ʘʛʘʘʨ ʨʫʫ ʜʫʣʘʘʥ ʘʛʘʘʨ ʰʠʣʞʠʥ ʠʨʵʭ װʝʜ װװʩʥʵ. 

- ʍʘʚʨʳʥ ʠʥʚʝʨʩ- ʍʘʚʘʨ ʮʘʩ ʤᴇʩ ʭʘʡʣʘʭ װʝʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘ ʦʨʯʤʳʥ ʜʫʣʘʘʥ ʮʘʩʳʛ 

ʭʘʡʣʫʫʣʘʭʘʜ ʟʘʨʮʫʫʣʘʛʜʘʭ ʪʫʣ ʜʵʵʜ ʜʘʚʭʘʨʛʘʘʩʘʘ ʠʣװװ ʭᴇʨᴇʭ ʪʫʣ ʠʥʚʝʨʩ װװʩʥʵ. 

- ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʣʦʦʩ ʙʦʣʞ ϮϮʩʵʭ ʠʥʚʝʨʩ-תʡʣʜʚʵʨ ʠʭʪʵʡ ʪʦʤ ʭʦʪʳʥ ʜʵʵʨ װװʩʜʵʛ. 

ɸʛʘʘʨʪ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡ ʙʦʣʦʥ ʭʘʪʫʫ ʭʦʣʴʮʫʫʜ ʠʭʵʩʩʵʥʵʵʩ ʙʦʣʦʦʜ ʛʘʟʨʳʥ ʛʘʜʘʨʛʘʘʩ 

ʷʣʛʘʨʘʭ ʜʫʣʘʘʥʳʛ ʪʦʛʪʦʦʥ ʙʘʨʴʞ ʠʥʚʝʨʩʳʥ ʜʘʚʭʘʨʛʳʛ װװʩʛʵʥʵ.  

ʅʘʨ ʛʠʡʛϮϮʣʵʣʪ- ʄʦʥʛʦʣ ʦʨʦʥʜ װװʣʰʠʣʪ ʙʘʛʘ, ʮʵʣʤʵʛ ᴇʜʨʠʡʥ ʪʦʦ ʠʭ, ʞʠʣʜʵʵ 230-260 

ʭʦʥʦʛ ʙʫʶʫ 2600-3300 ʮʘʛ ʥʘʨ ʛʠʡʛװװʣʜʵʛ. ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ I-ʨ ʩʘʨʜ ʥʘʨʥʳ ʛʠʡʛװװʣʵʭ 

ʭʫʛʘʮʘʘ ʭʘʤʛʠʡʥ ʙʘʛʘ, VII-ʨ ʩʘʨʜ ʭʘʤʛʠʡʥ ʠʭ ʙʘʡʜʘʛ, III ʙʦʣʦʥ IX-ʨ ʩʘʨʜ ᴇʜᴇʨ ʰᴇʥᴇ 

ʪʵʥʮʵʞ, ʜʫʥʜʘʞ ʭʵʤʞʵʵʥʜ ʙʘʡʭ ʙʘ ʵʜʛʵʵʨʠʡʛ ʞʠʣʠʡʥ ʭʘʤʛʠʡʥ ʦʥʮʛʦʡ ʩʘʨʫʫʜ ʛʵʥʵ.  
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1.2  ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ ʦʥʮʣʦʛ, װʟװװʣʵʣʪ,  ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ  

ʊʦʜʦʨʭʦʡ ʭʫʨʜʪʘʡ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʛ ʩʘʣʭʠ ʛʵʥʵ. ʅʘʨʥʘʘʩ ʠʨʞ ʙʫʡ ʮʘʮʨʘʛʠʡʥ 

2,6% ʩʘʣʭʠʥʳ ʵʥʝʨʛʠ ʙʦʣʦʥ ʭʫʚʠʨʥʘ. ɼʵʣʭʠʡʥ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʫʨʩʛʘʣ, ʙװʩ ʥʫʪʛʠʡʥ ʩʘʣʭʠ, 

ʦʨʦʥ ʥʫʪʛʠʡʥ ʩʘʣʭʠ ʛʵʞ ʘʥʛʠʣʥʘ.  ɸʛʘʘʨʳʥ ʫʨʩʛʘʣ װװʩʵʭʵʜ: ɸɻɸɸʈʓʅ ʊɽʄʇɽʈɸʊʋʈ, 

ɸɻɸɸʈʓʅ ɼɸʈɸʃʊ, ɸɻɸɸʈʓʅ ʅʗɻʊ ʛʦʣʣʦʭ װװʨʵʛʪʵʡ. 

 

ɿʫʨʘʛ 1.1. ɼʵʣʭʠʡʥ ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʝʨϺʥʭʠʡ ʫʨʩʛʘʣ 

ʅʘʨʥʳ ʮʘʮʨʘʛ ʕʢʚʘʪʦʨʳʥ ʙװʩʵʜ ʵʛʮ ʪʫʩʘʞ 12-18ʢʤ ʭϮʨʪʵʣ ϺʥʜϺʨ ʙʘʛʘ ʜʘʨʘʣʪʪʘʡ, 

ʯʠʡʛʣʵʛ ʭʘʣʫʫʥ ʘʛʘʘʨʳʥ ʙʦʩʦʦ ʫʨʩʛʘʣ װװʩʥʵ. ʕʥʵ ʫʨʩʛʘʣ ʭʦʡʜ ʙʘ ʫʨʜ ʪʫʡʣ ʨʫʫ ʯʠʛʣʵʥ 

ʫʨʩʘʥʘ. 30-ʨ ᴇʨʛᴇʨᴇʛ ʦʨʯʤʦʦʩ 10-11ʢʤ ϺʥʜϺʨ, ʠʭ ʜʘʨʘʣʪʪʘʡ, ʭʫʫʨʘʡ ʩʵʨϮϮʥ ʘʛʘʘʨʳʥ 

ʫʨʫʫʜʘʭ ʫʨʩʛʘʣ 60-ʨ ᴇʨʛᴇʨᴇʛ ʨװװ ʯʠʛʣʵʥʵ. 60-ʨ ᴇʨʛᴇʨᴇʛʪ ʭװʨʵʵʜ 8-9ʢʤ ϺʥʜϺʨ, ʙʘʛʘ 

ʜʘʨʘʣʪʪʘʡ ʯʠʡʛʣʵʛ ʩʵʨϮϮʥ ʘʛʘʘʨʳʥ ʙʦʩʦʦ ʫʨʩʛʘʣ װװʩʛʵʥʵ. ʋʛ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣ ʥʴ ʪʫʡʣ 

ʦʨʯʤʳʥ ϺʥʜϺʨ ʜʘʨʘʣʪʪʘʡ, ʭϮʡʪʵʥ ʘʛʘʘʨʳʥ ʫʨʫʫʜʘʭ ʫʨʩʛʘʣʪʘʡ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʛʳʥ 

ʭᴇʜᴇʣʛᴇᴇʥʜ ʦʨʰʠʥʦ.  

ʕʭ ʛʘʟʘʨ ʙʦʣʦʥ ʜʘʣʘʡ ʪʵʥʛʠʩ, ʠʭ ʭʵʤʞʵʵʥʠʡ ʫʩʘʥ ʛʘʜʘʨʛʫʫ ʦʨʯʠʤʜ װװʩʵʭ ʘʛʘʘʨʳʥ  

ʫʨʩʛʘʣʳʛ ʙװʩ ʥʫʪʛʠʡʥ ʩʘʣʭʠ ʛʵʥʵ. ᴆʜᴇʨʪᴇᴇ ʛʘʟʨʘʘʩ ʫʩʘʥ ʛʘʜʘʨʛʫʫ ʨʫʫ, ʰᴇʥᴇʜᴇᴇ ʫʩʘʥ 

ʛʘʨʛʫʫʛʘʘʩ ʵʭ ʛʘʟʘʨ ʨʫʫ ʯʠʛʣʵʩʵʥ ʫʨʩʛʘʣ װװʩʥʵ. ɼʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʫʩʘʥ ʛʘʜʘʨʛʫʫʛʘʘʩ ʵʭ 

ʛʘʟʘʨ ʨʫʫ, ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʵʭ ʛʘʟʨʘʘʩ ʫʩʘʥ ʛʘʜʘʨʛʫʫ ʨʫʫ ʯʠʛʣʵʥʵ.  
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ɿʫʨʘʛ 1.2. ʆʨʦʥ ʥʫʪʛʠʡʥ ʩʘʣʭʠ  

ʆʨʦʥ ʥʫʪʛʠʡʥ ʩʘʣʭʠ ʥʴ ᴇʥʜᴇʨ ʫʫʣ, ʪʘʣ ʭᴇʥʜʠʡʥ ʭʦʦʨʦʥʜ װװʩʥʵ. ᴆʜᴇʨʪᴇᴇ ʪʘʣ ʭᴇʥʜʠʡʛᴇᴇʩ 

ʫʫʣʳʥ ʦʨʦʡ ʨʫʫ, ʰᴇʥᴇʜᴇᴇ ʫʫʣʳʥ ʦʨʦʡ ʦʨʯʤʦʦʩ ʭᴇʥʜʠʡ ʪʘʣ ʨʫʫ ʯʠʛʣʵʩʵʥ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣ 

  .ʩʥʵװװ

ʄʘʥʘʡ ʦʨʥʳ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ ʘʪʣʘʩʳʛ 2001 ʦʥʜ ɸʅʋ-ʳʥ 

ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʣʘʙʦʨʘʪʦʨʠʡʥ (NREL) ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. ʕʥʵ 

ʘʪʣʘʩʪ ʟʘʘʩʥʘʘʨ ʤʘʥʘʡ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ ʜʘʚʩʛʵʨʠʡʥ 160,000 ʢʤ2 ʪʘʣʙʘʡ ʥʴ ʩʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʠʡʛ װʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ ʥᴇᴇʮʪʵʡ ʛʵʞ ʪʦʛʪʦʦʩʦʥ. ʉʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʥᴇᴇʮ ʠʭʪʵʡ ʙװʩ ʥʫʪʘʛ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 10 ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. ʉʘʣʭʠʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ ʩʘʡʪʘʡ ʙװʩ ʥʫʪʘʛʪ 1ʢʤ2 ʪʘʣʙʘʡʛʘʘʩ ʭʘʤʛʠʡʥ ʙʘʛʘʘʨ ʪʦʦʮʦʭʦʜ 7 ʄɺʪ 

ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. װתʥʠʡʛ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʠʡʥ ʩʫʫʨʠʣʫʫʣʩʘʥ 

ʭװʯʠʥ ʯʘʜʣʘʘʨ ʠʣʵʨʭʠʡʣʚʵʣ 1,100,000 ʛʘʨʫʡ ʄɺʪ ʙʘ ʞʠʣʜ 2,5 ʪʨʠʣʣʠʦʥ ʢɺʪ/ʮ ʵʨʯʠʤ ʭװʯ 

 ʡ ʩʘʣʭʠʥʳװʛ. ʄʘʥʘʡ ʫʣʩʘʜ 20,000 ʄɺʪ-ʘʘʩ ʙʘʛʘʛװ ʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʛʘʘ ʛʵʩʵʥװ

ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʪʵʡ 13 ʘʡʤʘʛ ʙʘʡʭ ʙʘ װװʥʵʵʩ 50,000 ʄɺʪ-ʘʘʩ ʜʵʵʰ ʥᴇᴇʮʪʵʡ 9 ʘʡʤʘʛ 

ʙʘʡʥʘ. ʉʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 5-7 ʤ/ʩ ʙʘʡʭ ʙʦʣʦʚʯ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʫʫʨʯ 

ʪʦʤʦʦʭʦʥ ʩʘʣʭʠʥ ʧʘʨʢʠʡʥ ʘʞʠʣʣʘʭ ʩʘʣʭʠʥʳ ʭʫʨʜʘʥʜ ʭװʨʵʣʮʵʭʛװʡ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣ ʙʘʡʥʘ. 

ɸʛʘʘʨʳʥ ʫʨʩʛʘʣ װװʩʵʭʵʜ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ɸɻɸɸʈʓʅ ʊɽʄʇɽʈɸʊʋʈ, ɸɻɸɸʈʓʅ 

ɼɸʈɸʃʊ, ɸɻɸɸʈʓʅ ʅʗɻʊ ʛʦʣʣʦʭ װװʨʵʛʪʵʡ. ʄʘʥʘʡ ʦʨʦʥ 4 ʫʣʠʨʣʳʥ ʷʣʛʘʘ ʠʭ, 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨ, ᴇʨʛᴇʨᴇʛ ʙʘ ᴇʥʜʨʠʡʥ ʙװʩʣװװʨʠʡʥ ʷʣʛʘʘ ʫʫʨ ʘʤʴʩʛʘʣʜ 

ʥᴇʣᴇᴇʣʜᴇʛ.  ʋʫʣ ʥʫʨʫʫʜʳʥ ʙʘʡʨʰʠʣ, ᴇʥʜᴇʨʰʠʣ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʯ ʭʫʨ ʪʫʥʘʜʘʩʥʳ ʭʵʤʞʵʵ 

ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ. ʅʫʪʛʠʡʥ ʭʦʡʥʦʦʩ ʫʨʘʛʰʣʘʭ ʪʫʩʘʤ ʙʘʛʘʩʥʘ. ɸʛʘʘʨʳʥ ʜʘʨʘʣʪʳʥ ʛʦʨʠʤ 

ʥʴ ʘʛʘʘʨʳʥ ʦʨʯʠʣ ʭᴇʜᴇʣʛᴇᴇʥʠʡ ʪʫʡʣʳʥ ʬʨʦʥʪʳʥ ʭʦʡʰʦʦ, ʫʨʘʛʰʘʘ ʯʠʛʣʵʩʵʥ ʭᴇʜᴇʣʛᴇᴇʥ, 

ʮʠʢʣʦʥ ʙʘ ʵʩʨʵʛ ʮʠʢʣʦʥ, ʫʣʠʨʣʳʥ ʷʣʛʘʘʥʘʘʩ ʰʫʫʜ ʰʘʣʪʛʘʘʣʥʘ. ʍװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʵʩʨʵʛ 
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ʮʠʢʣʦʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʨ ʠʭ ʜʘʨʘʣʪʪʘʡ, ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ɸʟʠʡʥ ʛʦʚʴ ʮᴇʣ ʥʘʨʘʥʜ ʭʘʣʞ, 

ʜʫʣʘʘʥ ʙװʩʠʡʥ ʘʛʘʘʨ ʪװʨʵʥ ʠʨʵʭ ʪʫʣ ʙʘʛʘ ʜʘʨʘʣʪʪʘʡ ʙʦʣʥʦ.  

 

ɿʫʨʘʛ 1.3. ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ ʥϺϺʮ, ʪϮϮʥʠʡ ʪʘʨʭʘʣʪ  

ɸʅʋ-ʳʥ ʉʵʨʛʵʵʛʜʵʭ ʕʨʯʠʤ ʍװʯʥʠʡ תʥʜʵʩʥʠʡ ʃʘʙʦʨʘʪʦʨʠʪʦʡ ʭʘʤʪʨʘʥ ʤʘʥʘʡ ʦʨʥʳ 

ᴇʥʜʨʠʡʥ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʛʨʘʜʠʝʥʪʠʡʛ ᴇʥʜᴇʨ ʥʘʨʠʡʚʯʣʘʣʪʘʡʛʘʘʨ ʪʦʛʪʦʦʞ, ʫʣʤʘʘʨ 

"ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʘʪʣʘʩ"-ʳʛ ʟʦʭʠʦʩʦʥ ʙᴇʛᴇᴇʜ ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ 

ʥᴇᴇʮʠʡʛ 5 ʘʥʛʠʣʘʣʜ ʭʫʚʘʘʩʘʥ ʙʘʡʜʘʛ. 

ʍװʩʥʵʛʪ 1.1. ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʘʥʛʠʣʘʣ 

ɼ.ʜ ʉʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʘʥʛʠʣʘʣ ʉʘʣʭʠʥʳ ʭʫʚʠʡʥ ʯʘʜʘʣ, 

[ɺʪ/ʤ2] 

ʉʘʣʭʠʥʳ ʭʫʨʜ,  

[ʤ/ʩ] 

1.  ɸʨʚʠʥ ʥᴇᴇʮʪʵʡ 400-600 7.1-8.1 

2.  ʉʘʡʥ ʥᴇᴇʮʪʵʡ 300-400 6.4-7.1 

3.  ʅᴇᴇʮʪʵʡ  200-300 5.6-6.4 

4.  ɼʫʥʜʘʚʪʘʨ ʥᴇᴇʮʪʵʡ 100-200 4.5-5.6 

5.  ʗʜʤʘʛ ʥᴇᴇʮʪʵʡ 100-ʜʦʦʰ 4.5-ʘʘʩ ʜʦʦʰ 
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ʄʦʥʛʦʣ ʦʨʥʳ ʥʫʪʘʛʪ ʟʦʥʭʠʣʦʭ ʩʘʣʭʠʥʳ ʥᴇᴇʮ ʙʦʣʦʥ ʩʘʣʭʠʥʳ ʛʦʨʠʤʜ ʜʘʨʘʘʭ ʭʵʜʵʥ ʭװʯʠʥ 

ʟװʡʣ ʥᴇʣᴇᴇʣʥᴇ. װתʥʜ: 

¶ ɻʘʟʨʳʥ ʜʫʥʜʘʜ ʪʵʥʛʠʩ, ʍʘʨ ʪʵʥʛʠʩ, ɸʨʘʣ ʥʫʫʨ, ʂʘʩʧʠʡʥ ʪʵʥʛʠʩʠʡʥ ʯʠʡʛʣʵʛ ʘʛʘʘʨ 

ʙʘʨʫʫʥ ʉʠʙʠʨʠʡʥ ʪʘʣʘʨʭʘʛ ʥʫʪʘʛ, ʂʘʟʘʢʩʪʘʥʳ ʙʵʩʨʵʛ ʫʫʣʩ ʙװʭʠʡ ʭʵʵʨ ʪʘʣʳʥ 

ʭʫʫʨʘʡ ʘʛʘʘʨʳʥ ʥᴇʣᴇᴇʛᴇᴇʨ װװʩʵʭ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣ ʤᴇʥ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʳʥ 

ʛʨʘʜʠʝʥʪʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ װװʩʵʭ ʠʭ ʭʫʨʜʪʘʡ ᴇʥʜʨʠʡʥ ʩʘʣʭʠ ʟʵʨʵʛ ʥʴ ʜʵʣʭʠʡʥ 

ʵʨʛʵʣʪʵʵʩ װװʜʵʣʪʵʡ ʠʥʝʨʮʠʡʥ ʭװʯ, ʂʦʨʠʦʣʦʩʠʡʥ ʭװʯ ʟʵʨʛʵʵʩʤ ʰʘʣʪʛʘʘʣʞ ʙʘʨʫʫʥ, 

ʙʘʨʫʫʥ ʭʦʡʥʦʦʩ ʟװװʥ ᴇʤʥᴇ ʟװʛ ʨװװ ʯʠʛʣʵʩʵʥ ʝʨᴇʥʭʠʡ ʩʘʣʭʠʡʛ װװʩʛʵʞ ʤʘʥʘʡ ʦʨʥʳ 

ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʦʨʞ ʠʨʜʵʛ ʙʘʡʥʘ.  

¶ ɼʵʣʭʠʡ ʥʘʨʳʛ ʪʦʡʨʦʥ ʵʨʛʵʭʵʜ ʵʨʛʵʣʪʠʡʥ ʪʵʥʭʣʵʛ ʥʴ ʯʘʥʭ ʙʦʩʦʦ ʰʫʛʘʤʜ 230 27ô-

ʳʥ ᴇʥʮᴇʛ ʪʦʛʪʤʦʣ װװʩʛʵʞ ʙʘʡʜʘʛ ʫʯʨʘʘʩ ʥʘʨʥʳ ʦʨʦʡʥ ʭʘʜʘʭ ᴇʥʜʨᴇᴇʩ ʭʘʤʘʘʨʯ 

ʥʘʨʥʳ ʵʛʮ ʪʫʩʛʘʣ ʵʢʚʘʪʦʨʳʥ ʜʘʛʫʫ ʠʭ ʙʘʡʭ ʙʦʣʦʚʯ ʤʵʣʭʠʡ ʤʘʪʨʳʥ ʟʘʤʳʥ ʭʦʦʨʦʥʜ 

ʷʤʭ ʷʤʭʘʘʨ ʭʦʡʰ ʵʩʚʵʣ ʫʨʘʛʰ ʰʠʞʠʞ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʜʵʣʭʠʡʥ ʘʛʘʘʨ ʤʘʥʜʣʳʥ 

ʝʨᴇʥʭʠʡ ʮʠʨʢʫʣʷʮʠʡʥ ʙʘʡʨʣʘʣ ʵʢʚʘʪʦʨʪʦʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵʨ 

ʫʨʘʛʰ ʭʦʡʰ ʰʠʣʞʠʭ ʟʵʨʛʵʵʨ ᴇᴇʨʯʣᴇʣʪᴇʜ ᴇʨʪᴇʞ ʤʘʥʘʡ ʦʨʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʛװװʨ 

ʩʫʙʪʨʦʧʠʢʠʡʥ ʠʭ ʙʘ ʙʘʛʘ ʜʘʨʘʣʪʪʘʡ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʬʨʦʥʪ ʥʴ ʫʨʘʛʰʘʘ ʙʘ ʭʦʡʰ 

ʰʠʣʞʠʞ ʙʘʡʥʘ. 

¶ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʣʭʠʡʥ ʙᴇʤʙᴇʨʮʛʠʡʥ ʭʦʡʜ ʭʘʛʘʩʳʥ ʩʵʨװװʥ ʙװʩʜ, ʜʘʣʘʡ 

ʪʵʥʛʠʩʵʵʩ ʘʣʩʣʘʛʜʘʥ ɸʟʠ ʪʠʚʠʡʥ ʪᴇʚ ʭʵʩʵʛʪ ʪʘʣ ʙװʨʵʵʩʵʵ ᴇʥʜᴇʨ ʫʫʣʩʘʘʨ 

ʭװʨʵʵʣʵʛʜʵʞ, ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰ ᴇʥʜᴇʨʪ ᴇʨʛᴇʛʜᴇʥ ʪʦʛʪʩʦʥ ʪʫʣ ʘʛʘʘʨʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʵʨʯ ᴇᴇʨʯʣᴇʣʪʪʵʡ. ʄʘʥʘʡ ʫʣʩ ʩʫʙʪʨʦʧʠʢʠʡʥ ʩʵʨװװʥ ʙװʩʜ ʙʘʡʨʣʘʞ, 

ʜʘʣʘʡ ʪʵʥʰʛʠʩʵʵʩ ʘʣʩʣʘʛʜʘʥ ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ᴇʥʜᴇʨʪ ᴇʨʛᴇʛʜʩᴇʥ ɸʟʠ ʪʠʚʠʡʥ ʪᴇʚ 

ʭʵʩʵʛʪ ʪʘʣ ʙװʨʵʵʩʵʵ ᴇʥʜᴇʨ ʫʫʣʩʘʘʨ ʭװʨʵʵʣʵʛʜʵʥ ʦʨʰʠʭ ʫʯʨʘʘʩ ʫʫʨ ʘʤʴʩʛʘʣ 

ʩʵʨװװʚʪʵʨ, ʭʫʨ ʯʠʡʛ ʙʘʛʘʚʪʘʨ, ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʫʣʠʨʘʣ ʙʦʣʦʥ ʭʦʥʦʛʠʡʥ ʜʦʪʦʨ 

ʠʭ ʭʵʣʙʵʣʟʜʵʛ, ʯʠʡʛ ʙʘ ʜʫʣʘʘʥʳ ʥᴇᴇʮ ʞʠʣʵʵʩ ʞʠʣʜ ʭʫʚʴʩʘʤʪʛʘʡ ʟʵʨʵʛ ʦʥʮʣʦʛʪʦʡ 

ʙʘʡʜʘʛ ʪʫʣ ʩʘʣʭʠʥʳ ʥᴇᴇʮ, ʯʠʛʣʵʣ, ʛʦʨʠʤ ʟʵʨʵʛʪ ʰʫʫʜ ʥᴇʣᴇᴇʣʥᴇ. 
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1.3. ʄʦʥʛʦʣ ʦʨʥʳ ʟϮϮʥ ϺʤʥϺʜ ʙϮʩʠʡʥ ʩʘʣʭʠʥʳ ʥϺϺʮʠʡʥ ʭʵʤʞʠʣʪ, ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

ʄʘʥʘʡ ʫʣʩʳʥ ʫʩ ʮʘʛ ʫʫʨʳʥ ʭװʨʵʵʣʵʥʜ 137 ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮ, 181 ʭʘʨʫʫʣʳʥ ʮʵʛ, ʭװʨʵʵʣʵʥ 

ʙʫʡ ʦʨʯʥʳ ʭʷʥʘʣʪʳʥ 22 ʣʘʙʦʨʘʪʦʨʠ, 141 ʮʘʛ ʫʫʨʳʥ ʘʚʪʦʤʘʪ ʩʪʘʥʮ ʘʞʠʣʣʘʞ ʙʘʡʥʘ.  

ʎʘʛ ʫʫʨʳʥ ʩʪʘʥʮ:  

¶ ʅʘʨʥʳ ʮʘʮʨʘʛʠʡʥ -15 ʩʪʘʥʮ, 

¶ ʍᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʮʘʛ ʫʫʨʳʥ ï 2 ʩʪʘʥʮ, 

¶ ɿʦʦ ʮʘʛ ʫʫʨʳʥ -7 ʩʪʘʥʮ,  

¶ ʎʘʛ ʫʫʨʳʥ ʨʘʜʘʨ ï 1,  

¶ ʍᴇʜᴇʣʛᴇᴇʥʪ ʮʘʛ ʫʫʨʳʥ ʨʘʜʘʨ ï 1, 

¶ ʍʠʡʤʵʣ ʜʘʛʫʫʣʳʥ ʤʵʜʵʵ ʭװʣʵʵʥ ʘʚʘʛʯ -3,  

¶ ʐʦʨʦʦʥ ʰʫʫʨʛʘʥʳ ʘʞʠʛʣʘʣʪʳʥ ï 11 ʩʪʘʥʮ,  

¶ ʅʫʫʨʳʥ ʩʫʜʘʣʛʘʘʥʳ -1,  

¶ ʄᴇʩʪʣᴇʛ ʩʫʜʣʘʣʳʥ -1 ʩʪʘʥʮ ʪʫʩ ʪʫʩ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 1.4. ʄʦʥʛʦʣ ʦʨʥʳ ʮʘʛ ʫʫʨʳʥ ϺʨʪϺϺ, ʭʘʨʫʫʣʳʥ ʛʘʟʘʨʟϮʡʥ ʙʘʡʨʰʠʣ  

ʎʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ:  

¶ ʍᴇʜᴇᴇ ʘʞ ʘʭʫʡʥ ʮʘʛ ʫʫʨʳʥ ʭʘʨʫʫʣ ï 314,  

¶ ʋʩʥʳ ʭʘʨʫʫʣ ï 152,  

¶ ʎʘʮʨʘʛʠʡʥ ʭʷʥʘʣʪʳʥ ʭʘʨʫʫʣ ï 35, 

¶ ɸʛʘʘʨʳʥ ʯʘʥʘʨʳʥ ʭʷʥʘʣʪʳʥ ʭʘʨʫʫʣ ï 36,  
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¶ ʍװʣʵʤʞʠʡʥ ʭʠʡʥ ʭʷʥʘʣʪʳʥ ʭʘʨʫʫʣ ï 1,  

¶ ʎᴇʣʞʠʣʪʠʡʥ ʭʷʥʘʣʪʳʥ ʭʘʨʫʫʣ ï 1550 ʙʘʡʥʘ.  

ʕʜʛʵʵʨ ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮ, ʭʘʨʫʫʣʫʫʜʳʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʤʞʠʣʪʠʡʛ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭʘʜ ʫʯʨ ʜʫʪʘʛʜʘʣʪʘʡ ʙʘʡʜʘʛ. ʊʠʡʤʵʵʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ, 

ʉʕʍ-ʥʠʡ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʥᴇᴇʮʠʡʛ װʥʵʣʵʭʜʵʵ ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮ ʩʫʫʨʠʣʫʫʣʘʥ 1 ʞʠʣʵʵʩ 

ʜʵʵʰ ʭʫʛʘʮʘʘʥʳ ʫʪʛʳʛ ʭʵʤʞʠʣʪ ʭʠʡʥ ʮʫʛʣʫʫʣʘʭ ʥʴ ʟװʡʪʵʡ.  

ʊʠʡʤʵʵʩ ʵʥʵʭװװ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ E 107°27'30", N 42°47'1" ʙʘʡʨʰʠʣʜ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʘʘʨ ʩʫʫʨʠʣʫʫʣʘʭ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ 

 ʥʵʣʛʵʵ ʭʠʡʭ ʟʦʨʠʫʣʘʣʪʘʘʨ ʥʵʤʵʣʪ ʭʵʤʞʠʣʪʠʡʥ ʩʪʘʥʮ ʩʫʫʨʠʣʫʫʣʞ ᴇʛᴇʛʜʣʠʡʛװ

ʮʫʛʣʫʫʣʩʘʥ.  

 

ɿʫʨʘʛ 1.5. ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʛʘʟʨʳʥ ʛʘʟʘʨ ʟϮʡʥ ʙʘʡʨʰʠʣ  

ʍʵʤʞʠʣʪʠʡʥ ʩʪʘʥʮ ʩʫʫʨʠʣʫʫʣʞ, ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ 

ʭʵʤʞʠʣʪʠʡʛ 1 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʭʠʡʩʵʥ. 

ü ʉʘʣʭʠʥʳ ʭʫʨʜ ʭʵʤʞʠʭ ʘʥʝʤʦʤʝʪʨ,  

ü ʉʘʣʭʠʥʳ ʯʠʛʣʵʣ ʭʵʤʞʠʛʯ,  

ü ɸʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ ʭʵʤʞʠʛʯ, 

ü ɸʛʘʘʨʳʥ ʜʘʨʘʣʪ ʭʵʤʞʠʛʯ,  

ü ʏʠʡʛʰʠʣ ʭʵʤʞʠʛʯ, 
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ü ʅʘʨʥʳ ʨʘʜʠʘʮ ʭʵʤʞʠʭ ʧʝʨʘʥʦʤʝʪʨʳʛ ʩʫʫʨʠʣʫʫʣʘʥ, ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʳʛ 

ʮʫʛʣʫʫʣʩʘʥ.  

ʍʵʤʞʠʣʪʠʡʥ ʩʪʘʥʮ ʥʴ ʜʘʨʘʘʭ װʥʜʩʵʥ ᴇʛᴇʛʜʣʠʡʥ ʭʘʤʞʠʞ ʘʨʭʠʚʣʘʥʘ. װתʥʜ:  

- ʉʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ- 1 ʩʝʢʫʥʜ ʪʫʪʘʤʜ ʭʵʤʞʩʵʥ ᴇʛᴇʛʜᴇʣ,  

- ʉʘʣʭʠʥʳ ʭʘʤʛʠʡʥ ʠʭ ʭʫʨʜ- 3ʩʝʢʫʥʜ ʪʫʪʘʤʜ ʮʫʛʣʫʫʣʩʘʥ ʭʘʤʛʠʡʥ ʠʭ ʩʘʣʭʠʥʳ ʭʫʨʜ, 

- ʉʘʣʭʠʥʳ ʯʠʛʣʵʣ- ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʛ ʭʵʤʞʠʭʜʵʵ װʥʜʩʵʥ 8 ʟװʛ, 32 ʟʦʚʭʠʩ ʙװʭʠʡ 16 

ʩʝʢʪʦʨʪ ʭʫʚʘʘʞ, ʩʝʢʪʦʨ ʪʫʩ ʙװʨ 22,50 ʙʘʡʭʘʘʨ ᴇʛᴇʛʜʣʠʡʛ ʭʵʤʞʠʥʵ.  

- ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪ- 10 ʤʠʥʫʪʳʥ ʭʫʛʘʮʘʘʥʜ ʭʵʤʞʠʛʜʩʵʥ ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ ʘʛʰʠʥ ʟʫʫʨʳʥ ʫʪʛʳʛ ʭʵʤʞʠʞ ʭʘʜʛʘʣʥʘ.  

ʄᴇʥ ʩʪʘʥʮ ʥʴ ʩʘʣʭʠʥʳ װʥʜʩʵʥ ᴇʛᴇʛʜʣᴇᴇʩ ʛʘʜʥʘ ʮʘʛ ʫʫʨʳʥ ᴇʛᴇʛʜʣʠʡʛ ʮʫʛʣʫʫʣʥʘ: 

Å Ϲʜʨʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ- ʮʘʛ ʪʫʪʘʤʜ ʭʵʤʞʠʞ ʜʫʥʜʘʞʣʘʭ, 

Å Ϲʜʨʠʡʥ ʜʫʥʜʘʞ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ- ʮʘʛ ʪʫʪʘʤʜ ʭʵʤʞʠʭ, 

Å Ϲʜʨʠʡʥ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʯʠʡʛʰʠʣ-ʮʘʛ ʪʫʪʘʤʜ ʭʵʤʞʠʭ, 

Å ʊʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʘʛʪ ʙʫʫʩʘʥ ʘʷʥʛʳʥ ʪʦʦ, ʮʘʩʘʥ ʰʫʫʨʛʘ, ʭʫʨ ʪʫʥʘʜʘʩ, ʮʵʣʤʵʛ 

ᴇʜʨʠʡʥ ʪʦʦ, ʰʦʨʦʦʥ ʙʦʣʦʥ ʵʣʩʵʥ ʰʫʫʨʛʘʪʘʡ ᴇʜʨʠʡʥ ʪʦʦ, ʭᴇʨʩʥʠʡ ʭᴇʣʜᴇʣʪʠʡʥ ʛװʥ 

ʛʵʭ ʤʵʪ ʤʵʜʵʵʣʣʠʡʛ ʮʫʛʣʫʫʣʥʘ.  

ʕʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʧʘʨʢ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʛ 

 ʥʵʣʵʭʠʡʥ ʪʫʣʜ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʘʜ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʘʛʪ 1 ʞʠʣʵʵʩ ʜʵʵʰ ʭʫʛʘʮʘʘʥʜװ

ʭʵʤʞʠʣʪ ʭʠʡʞ ᴇʛᴇʛʜʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ.  ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜᴇʣ 

98%-ʠʘʩ ʠʭ ʙʘʡʭ ʭʵʨʵʛʪʵʡ.  

1.4. ʄʦʥʛʦʣ ʦʨʦʥʜ ʩʫʫʨʠʣʘʛʜʩʘʥ ʉʕʍ-ʥʠʡ ʵʭ ϮϮʩʚʵʨϮϮʜ, ʪʵʜʛʵʵʨʠʡʥ ʤʵʜʵʵʣʵʣ 

ʄʘʥʘʡ ʦʨʦʥʜ ʉʘʣʭʠʪ-50 ʄɺʪ, ʎʵʮʠʡ -50 ʄɺʪ, ʐʘʥʜ- 55 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮ ʪᴇʚʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʪʵʡ ʭʦʣʙʦʛʜʦʥ ʟʵʨʵʛʮʵʵ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. װתʥʵʵʩ ʛʘʜʥʘ 

ɼʘʨʭʘʥ ï 10 ʄɺʪ, ʄʦʥʥʘʨʘʥ ï 10 ʄɺʪ, ɹᴇʭᴇʛ ï 15 ʄɺʪ, ʉװʤʙʵʨ ï 10 ʄɺʪ, ɻʦʚʴ ï 30 

ʄɺʪ, ɻʵʛʵʵʥ ï 15 ʄɺʪ, ɸʣʪʘʡ ʩʫʤʳʥ 10 ʄɺʪ + ʕʍʍ ʙװʭʠʡ ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜ 

 ʩʠʡʥװʡʣ ʘʞʠʣʣʘʛʘʘ ʷʴʫʫʣʞ ʙʘʡʥʘ. ɼʘʨʘʘʭ ʟʫʨʘʛ 2.3-ʪ ʤʘʥʘʡ ʫʣʩʳʥ ʪᴇʚ ʙʦʣʦʥ ᴇʤʥᴇʜ ʙװ

ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʜ ʭʦʣʙʦʛʜʩʦʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨװװʜʠʡʥ ʛʘʟʘʨʟװʡʥ ʙʘʡʨʣʘʣ ʙʘ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʣʳʛ ʭʘʨʫʫʣʘʚ.  
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ɿʫʨʘʛ 1.6. ʄʦʥʛʦʣ ʋʣʩʳʥ ʪϺʚ ʙʦʣʦʥ ϹʤʥϺʜ (ɻʦʚʠʡʥ) ʙϮʩʠʡʥ ʵʨʯʠʤ ʭϮʯʥʠʡ ʩʠʩʪʝʤʠʡʥ ϺʥϺϺʛʠʡʥ 

ʵʭ ϮϮʩʚʵʨϮϮʜʠʡʥ ʛʘʟʘʨʟϮʡʥ ʙʘʡʨʣʘʣ ʙʘ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭϮʯʠʥ ʯʘʜʘʣ 

ʕʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨʳʥ 2022 ʦʥʳ 10 ʜʫʛʘʘʨ ʩʘʨʳʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʤʵʜʵʵʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʦʨʫʫʣʘʚ.  

ʍװʩʥʵʛʪ 1.2. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨװװʜʠʡʥ װʡʣʜʚʵʨʣʵʣ 

(2022.11.08-ʥʳ ᴇʜᴇʨ) 

ʕʭ ʩʫʨʚʘʣʞ: ʕʨʯʠʤ ʭװʯʥʠʡ ʷʘʤ, ʩʪʘʪʠʩʪʠʢ ʤʵʜʵʵ 
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ʅʘʨ, ʩʘʣʭʠ, ʫʩʥʳ ʩʪʘʥʮʫʫʜ ʪᴇʣᴇʚʣᴇʩᴇʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʥ 94.66%-ʠʡʥ 

ʛװʡʮʵʪʛʵʣʪʵʡ ʘʞʠʣʣʘʩʘʥ ʙʘʡʥʘ.  

ʕʨʯʠʤ ʭװʯʥʠʡ ʟʦʭʠʮʫʫʣʘʭ ʭʦʨʦʦʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ 2020 ʦʥʳ ʩʪʘʪʠʩʪʠʢ װʟװװʣʵʣʪʠʡʥ 

ʪʘʡʣʘʥʛʘʘʩ ʭʘʨʘʭʘʜ ʥʠʡʪ 8,850.5 ʩʘʷ ʢɺʪ.ʮ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵʥʠʡ 80.7%-ʠʡʛ 

ʜʦʪʦʦʜʳʥ ʵʭ װװʩʚʵʨװװʜʠʡʥ װʡʣʜʚʵʨʣʵʣʵʵʨ ʭʘʥʛʘʩʘʥ. װתʥʠʡ 9.1% ʙʫʶʫ 649.4 ʩʘʷ ʢɺʪ.ʮ 

ʵʨʯʠʤ ʭװʯʠʡʛ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨװװʜʵʵʩ ʭʘʥʛʘʞʵʵ. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮʫʫʜ 457.2 ʩʘʷ ʢɺʪ.ʮ ʙʫʶʫ ʥʠʡʪ ʉʕʍ-ʥʠʡ ʵʭ װװʩʚʵʨװװʜʠʡʥ װʡʣʜʚʵʨʣʵʣʠʡʥ 70.4%, 

ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜ 108.6 ʩʘʷ ʢɺʪ.ʮ ʙʫʶʫ 16.8%, ʫʩʘʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜ 83.2 

ʩʘʷ ʢɺʪ.ʮ ʙʫʶʫ 12.8% ʙʘʩʘʥ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 1.7. ʄʘʥʘʡ ʦʨʥʳ Ήͪ;͙ͣ ͻ ;͙͚ͤ Ήͻ ͍ͫΉͪ ͋͊ ͚͍͒͡Ήͪ͡Ή͡ 

ñʐʠʥʵ ʩʵʨʛʵʣʪʠʡʥ ʙʦʜʣʦʛʦò ï ʕʨʯʠʤ ʭϮʯʥʠʡ ʩʵʨʛʵʣʪ:  

ʕʨʯʠʤ ʭװʯʥʠʡ ʩʘʣʙʘʨ ʥʴ ʫʣʩ ʦʨʥʳ ʘʶʫʣʛװʡ, ʙʠʝ ʜʘʘʩʘʥ ʙʘʡʜʘʣ, ʵʜʠʡʥ ʟʘʩʘʛ, 

ʥʠʡʛʤʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʭᴇʛʞʣʠʡʛ ʭʘʥʛʘʭ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʩʫʫʨʴ ʩʘʣʙʘʨ ʙʠʣʵʵ. ʕʨʯʠʤ ʭװʯʥʠʡ 

ʭʘʥʛʘʤʞ, ʭװʨʪʵʵʤʞ, ʥʘʡʜʚʘʨʪʘʡ ʙʘʡʜʘʣ, ʪװװʥʠʡ װʨ ʘʰʠʛ ʥʴ ʘʯ ʭʦʣʙʦʛʜʦʣ ʙװʭʠʡ ʫʫʣ 

ʫʫʨʭʘʡ, ʟʘʤ ʪʵʵʚʵʨ, װʡʣʜʚʵʨʣʵʣ ʪʝʭʥʦʣʦʛʠʡʥ ʙװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʪᴇʩʣװװʜ, ʞʠʞʠʛ ʜʫʥʜ 

 ,ʪʵʵʤʞ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʭʷʟʛʘʘʨʣʘʞװʡʣʜʚʵʨʣʵʣ, ʙװ ʡʣʜʚʵʨ, ʙʦʜʠʪ ʩʘʣʙʘʨʫʫʜʳʥװ

ʥʠʡʪ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʛʞʠʣʜ ʰʫʫʜ ʥᴇʣᴇᴇ װʟװװʣʞ ʙʘʡʥʘ. ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ ʥʠʡʪ ʵʨʯʠʤ 

ʭװʯʥʠʡ 80%-ʠʡʛ ʜʦʪʦʦʜʳʥ ʵʭ װװʩʚʵʨʵʵʩ ʭʘʥʛʘʜʘʛ ʙʦʣ ɹʅʍɸʋ-ʘʘʩ 14%, ʆʍʋ-ʘʘʩ 5%-ʠʡʛ 

ʠʤʜʦʨʪʦʣʞ ʙʘʡʥʘ. ɼʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜʳʥ ʥʘʩʞʠʣʪ 35-60 ʞʠʣ, ʮʘʭʠʣʛʘʘʥ 
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ʜʘʤʞʫʫʣʘʭ, ʪװʛʵʵʭ ʩװʣʞʵʵ 32-62 ʞʠʣʠʡʥ ʥʘʩʞʠʣʪʪʘʡ ʙʘ װװʥʠʡ 40% ʥʴ ʘʰʠʛʣʘʣʪʳʥ 

ʭʫʛʘʮʘʘ ʭʵʪʵʨʩʵʥ. 1986 ʦʥʜ ɼʫʣʘʘʥʳ 4-ʨ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʛʜʩʘʥʘʘʩ ʭʦʡʰ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʰʠʥʵ ʵʭ װװʩʚʵʨʠʡʛ ʙʘʡʛʫʫʣʘʘʛװʡ ʥʴ ʘʯʘʘʣʣʳʥ ʭʷʟʛʘʘʨʪʘʘ ʪʫʣʩʘʥ ʙʘʡʛʘʘʛ ʰʠʥʵ 

ʩʪʘʥʮʫʫʜ ʙʘʨʠʭ ʙʦʣʦʥ ᴇʨʛᴇʞʠʣʪ, ʟʘʩʚʘʨ ʰʠʥʵʯʣʵʣ ʟʘʡʣʰʛװʡ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘʛ 

ʠʣʪʛʵʞ ʙʘʡʥʘ.  

ɹʦʜʣʦʛʳʥ ʭװʨʵʵʥʜ ʥʠʡʪ 4 ʙʘʛʮ ʵʨʯʠʤ ʭװʯʥʠʡ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨװװʜ ʙʘʪʣʘʛʜʩʘʥ. 

 ʯʥʠʡװʜ, ʵʨʯʠʤ ʭװװʯʠʥ ʯʘʜʣʳʛ ᴇʨʛᴇʪʛᴇʭ ʪᴇʩʣװʥʜ ʜʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʫʫʜʳʥ ʭװת

ʰʠʥʵ ʵʭ װװʩʚʵʨװװʜ ʙʘʨʠʭ ʪᴇʩʣװװʜ, ʵʨʯʠʤ ʭװʯʥʠʡ ʜʵʜ ʩʪʘʥʮ, ʮʘʭʠʣʛʘʘʥ ʜʘʤʞʫʫʣʘʭ 

ʘʛʘʘʨʳʥ ʰʫʛʘʤ ʩװʣʞʵʵʥʠʡ ʪᴇʩʣװװʜ, ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ, ʰʠʥʞʣʵʭ ʫʭʘʘʥ, ʜʵʚʰʠʣʪʵʜ 

ʪʝʭʥʦʣʦʛʠʜ ʩʫʫʨʠʣʩʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʪᴇʩʣװװʜ ʪʫʩ ʪʫʩ ʙʘʛʪʘʥʘ. 

 

ɿʫʨʘʛ 1.8. ʄʘʥʘʡ ʫʣʩʘʜ ʭʵʨʵʛʞʠʭ ʵʨʯʠʤ ʭϮʯʥʠʡ ʪϺʩʣϮϮʜ 

ʊᴇʨᴇᴇʩ ʘʚʯ ʭʵʨʵʛʞװװʣʞ ʙʫʡ ʭᴇʪᴇʣʙᴇʨ, ʙʦʜʣʦʛʳʥ ʭװʨʵʵʥʜ ʤʘʥʘʡ ʦʨʥʳ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʪ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʘʛʮ ʪᴇʩʣװװʜ ʰʘʪ ʜʘʨʘʘʣʘʣʪʘʡ ʭʵʨʵʛʞʠʞ ʙʘʡʥʘ.  

ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭϮʯʠʡʛ ʥʵʤʵʛʜϮϮʣʵʭ ʪϺʩϺʣ  

ʊᴇʩʣʠʡʥ ʟʦʨʠʣʛʦ: ʊᴇʚʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʵʵʩ ʘʣʩʣʘʛʜʩʘʥ ʘʡʤʛʫʫʜʘʜʉʵʨʛʵʵʛʜʵʭ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨʠʡʛ ʙʠʡ ʙʦʣʛʦʭ. 

ʊᴇʩʣʠʡʥ ʥʠʡʛʵʤ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ᴇʛᴇᴇʞ: ɹʘʨʫʫʥ ʙװʩʠʡʥ ʘʣʩʣʘʛʜʩʘʥ ʩʫʤ, ʦʨʦʥ 

ʥʫʪʛʠʡʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʮʘʭʠʣʛʘʘʥ ʭʘʤʛʘʤʞʠʡʥ ʭװʨʪʵʵʤʞ, ʯʘʥʘʨʳʛ ʜʵʵʰʣװװʣʥʵ. 
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ʍװʩʥʵʛʪ 1.3. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʪᴇʩᴇʣ 

ʉʘʥʭװװʞװװʣʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘ, ʦʨʦʥ 
ɸʟʠʡʥ ʍᴇʛʞʣʠʡʥ ɹʘʥʢ 

ʉʘʥʭװװʞʠʣʪʠʡʥ ʭʵʣʙʵʨ /ʟʵʵʣ, ʪʫʩʣʘʤʞ, ʭʦʣʠʤʦʛ/ 
ʍʦʣʠʤʦʛ 

ʉʘʥʭװװʞʠʣʪʠʡʥ ʜװʥ /װʥʜʩʵʥ ʚʘʣʶʪ/ 
$66.22m 

¶ ɿʵʵʣʠʡʥ ʩʘʥʭװװʞʠʣʪ $40m 

¶ ɹʫʮʘʣʛװʡ ʪʫʩʣʘʤʞʠʡʥ ʩʘʥʭװװʞʠʣʪ $14.6m 

¶ ʊᴇʩʚʠʡʥ ʩʘʥʭװװʞʠʣʪ $5.62m 

ʊᴇʩᴇʣ ʭʵʨʵʛʞʠʭ ʭʫʛʘʮʘʘ 
2019-2023 

ʊᴇʩᴇʣ ʭʵʨʵʛʞװװʣʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘ 
ʕʨʯʠʤ ʍװʯʥʠʡ ʗʘʤ 

ʊᴇʩʣʠʡʥ ʩʪʘʪʫʩ 
ʍʵʨʵʛʞʠʞ ʙʘʡʛʘʘ 

 

ʅװװʨʩʥʠʡ ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʘʰʠʛʣʘʭʛװʡ, ʜʘʥ ʥʘʨ ʩʘʣʭʠʥʳ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʠʡʛ 

ʘʰʠʛʣʘʥ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʪʫʣ ʭװʣʵʤʞʠʡʥ ʭʠʡ, ʫʪʘʘ ʪʦʨʪʦʛ 

ʷʣʛʘʨʫʫʣʘʭʛװʡ ʪʫʣ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣ װװʩʛʵʞ ʦʨʰʠʥ ʩʫʫʛʯʜʳʥ ʵʨװװʣ ʤʵʥʜʵʜ ʩᴇʨʛᴇᴇʨ 

ʥᴇʣᴇᴇʣᴇʭʛװʡ. ʄᴇʥ ʪװװʥʯʣʵʥ ʠʤʧʦʨʪʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʮʵʵʛ ʙʫʫʨʫʫʣʥʘ. 

 

ɿʫʨʘʛ 1.9. ʄʘʥʘʡ ʫʣʩʳʥ ʵʨʯʠʤ ʭϮʯʥʠʡ ʩʠʩʪʝʤ, ʉʕʍ-ʠʡʛ ʥʵʤʵʛʜϮϮʣʵʭ ʪϺʩʣʠʡʥ ʛʘʟʘʨʟϮʡʥ 

ʙʘʡʨʰʠʣ 
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ʍװʩʥʵʛʪ 1.4. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʩʫʫʨʠʣʫʫʣʘʭ ʩʪʘʥʮ 

ɹʘʡʨʰʠʣ ʉʕʍ-ʠʡʥ 

ʘʰʠʛʣʘʭ 

ʪʝʭʥʦʣʦʛʠ 

ʍװʯʠʥ 

ʯʘʜʘʣ, 

[ʄɺʪ] 

ɻװʡʮʵʪʛʵʭ 

ʭʫʛʘʮʘʘ 

ʗʚʮ 

ᴆʤʥᴇʛʦʚʴ, ʋʚʩ ʉʘʣʭʠʥ ʎʉ 10 2019-2022 2020-10 ʩʘʨ 

ʪʝʥʜʝʨ 

ɸʣʪʘʡ/ɽʩᴇʥʙʫʣʘʛ, ɻʦʚʴ-

ɸʣʪʘʡ 

ʅʎʉ 10 2019-2022 ʊʝʥʜʝʨ 

 ʥʵʣʛʵʵװ

ɸʣʪʘʡ, ɻʦʚʴ-ɸʣʪʘʡ ʅʎʉ+ʉʎʉ+ 

ʮʵʥʵʛ ʭʫʨʘʘʛʫʫʨ 

0,5 2019-2022 ʊʝʥʜʝʨ 

 ʥʵʣʛʵʵװ

ʋʣʠʘʩʪʘʡ, ɿʘʚʭʘʥ ʅʎʉ+ʎʵʥʵʛ 

ʭʫʨʘʘʛʫʫʨ 

5 2019-2022 ʊʝʥʜʝʨ 

 ʥʵʣʛʵʵװ

ʊʵʣʤʵʥ, ɿʘʚʭʘʥ ʉʎʉ 5 2020-2023 ʊʕɿת 

ʄᴇʨᴇʥ, ʍᴇʚʩʛᴇʣ ʅʎʉ 10 2020-2023 ʊʕɿת 

ʍʦʚʜ, ʙʫʩʘʜ ʛʘʟʨʫʫʜʘʜ ʍᴇʨʩʥʠʡ ɼʅ 0,5 
 

ʍʦʚʜ ʛʵʨʵʵ 

ɹʫʩʘʜ 4 ʊʕɿת 

ʅʠʡʪ ʭװʯʠʥ ʯʘʜʘʣ 41,0 
  

 

ʕʜʛʵʵʨ ʪᴇʩʣװװʜ ʘʰʠʛʣʘʣʪʘʥʜ ʦʨʩʥʦʦʨ ʙʘʨʫʫʥ ʙװʩʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵʛ ʮʵʚʵʨ 

ʵʨʯʠʤ ʭװʯʵʵʨ ʥʘʡʜʚʘʨʪʘʡ, ʯʘʥʘʨʪʘʡʛʘʘʨ ʭʘʥʛʘʭ, ʠʤʧʦʨʪʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʤʞʵʵʛ 

ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.  

ʉʘʣʭʠʪ ï 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ:  

ʉʘʣʭʠʪ ï 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʘʜ GE 1.6-82.5xle ʟʘʛʚʘʨʳʥ 1,6ʄɺʪ-ʳʥ 31 

ʰʠʨʭʵʛ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ  װװʩʛװװʨʠʡʛ ʩʫʫʨʠʣʫʫʫʣʩʘʥ.  

 

ɿʫʨʘʛ 1.10 ʉʘʣʭʠʪ 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 
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ɿʫʨʘʛ 1.11. ʉʘʣʭʠʪ 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨʠʡʥ ʪϺʨϺʣ 

GE 1.6-82.5xle ʟʘʛʚʘʨʳʥ 1,6ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʨʦʪʦʨʳʥ ʜʠʘʤʝʪʨ 

82.5 ʤ, ʭʫʚʴʩʘʭ ʭʫʨʜ ʙװʭʠʡ ʘʩʠʥʭʨʦʥʞʫʫʣʘʛʜʩʘʥ ʛʝʥʝʨʘʪʦʨʳʛ ʭװʯʥʠʡ ʵʣʝʢʪʨʦʥʠʢʠʡʥ 

ʩʠʩʪʝʤʪʵʡ ʭʦʩʣʫʫʣʩʘʥ ʩʘʣʭʠʥ ʪʫʨʙʠʥ /variable speed doubly fed asynchronous generator 

with partial power converter system/ ʶʤ.  

ʋʛ ʩʪʘʥʮ ʥʴ ʞʠʣ ʙװʨ 100,000 ʘʡʣʳʛ ʮʵʚʵʨ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʵʵʨ ʭʘʥʛʘʞ, 122,000 ʪʥ 

ʥװװʨʩ ʰʘʪʘʭʘʘʩ ʩʵʨʛʠʡʣʞ, 180.000 ʪʥ ʉʆ2 ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʭʘʷʛʜʘʭʘʘʩ ʩʵʨʛʠʡʣʞ, 1.6 ʩʘʷ ʪʥ 

ʮʵʚʵʨ ʫʩ ʭʵʤʥʵʜʵʛ.  

ʎʵʮʠʡ ï 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ:  

ʋʛ ʩʪʘʥʮʘʜ Vistas-ʠʡʥ V110 ʟʘʛʚʘʨʳʥ 2 ʄɺʪ-ʳʥ 25 ʰʠʨʭʵʛ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ  װװʩʛװװʨ 

ʩʫʫʨʠʣʘʛʜʩʘʥ.  

 

ɿʫʨʘʛ 1.12. ʎʵʮʠʡ 50 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 
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 ɿʫʨʘʛ 1.13. ʎʵʮʠʡ 50 ʄɺʪ-ʳʥ ʉʎʉ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨʠʡʥ ʪϺʨϺʣ 

V110 ʟʘʛʚʘʨʳʥ 2 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʨʦʪʦʨʳʥ ʜʠʘʤʝʪʨ-110 ʤ, 

ʛʝʥʝʨʘʪʦʨ- Doubly fed generator slip rings ʪᴇʨᴇʣ ʶʤ.  

ʕʥʵʭװװ ʩʪʘʥʮ ʥʴ ʞʠʣʜ 30.1 ʩʘʷ ʢɺʪ.ʮ ʵʨʯʠʤ ʭװʯ װʡʣʜʵʨʣʵʞ, 180.000 ʪʥ ʥװװʨʩ ʰʘʪʘʭʘʘʩ 

ʭʵʤʥʵʭ, 1.2ʩʘʷ ʪʥ ʮʵʚʵʨ ʫʩ ʭʵʤʥʵʭ, 230.000 ʪʥ ʉʆ2 ̫ ʣʛʘʨʫʫʣʘʣʪʳʛ ʙʫʫʨʫʫʣʘʥ ʮʵʚʵʨ ʵʨʯʠʤ 

ʭװʯ װʡʣʜʚʵʨʣʵʞ ʙʘʡʥʘ.  

ʐʘʥʜ ï 55 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ:  

ʐʘʥʜ ï 55 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʘʜ Vistas V110 ʟʘʛʚʘʨʳʥ 2 ʄɺʪ-ʳʥ 27 

ʰʠʨʭʵʛ  ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ  װװʩʛװװʨʠʡʛ ʩʫʫʨʠʣʫʫʫʣʩʥʘʘʨ ʩʘʣʭʠʥ ʧʘʨʢʳʥ ʩʫʫʨʠʣʘʛʜʩʘʥ 

ʭװʯʠʥ ʯʘʜʘʣ 54 ʄɺʪ ʙʘʡʭ ʙᴇʛᴇᴇʜ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʫʩʛʘʡ ʟᴇʚʰᴇᴇʨʣʠʡʥ ʜʘʛʫʫ 52 ʄɺʪ 

ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 1.14. ʐʘʥʜ 55 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 

ʕʥʵʭװװ ʩʪʘʥʮ ʥʴ ʞʠʣʜ 100 ʤʷʥʛʘ ʛʘʨʫʡ ʘʡʣ ᴇʨʭʠʡʥ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵʛ ʭʘʥʛʘʭ ʮʵʚʵʨ 

ʵʨʯʠʤ ʭװʯʠʡʛ ʩʘʣʭʠʥʳ ʭװʯʵʵʨ װʡʣʜʚʵʨʣʵʞ, ʜʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ 
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 ʯʣʠʡʥ ʭʠʡʛ ʘʛʘʘʨ ʤʘʥʜʘʣʜ ʷʣʛʘʨʘʭʘʘʩװʨʩʭװװʡʣʜʚʵʨʣʵʣʵʵʩ ʙʠʡ ʙʦʣʦʭ 222.2 ʤʷʥʛʘʥ ʪʥ ʥװ

ʩʵʨʛʠʡʣʞ, 1.9 ʩʘʷ.ʤ3 ʮʵʚʵʨ ʫʩ, 78 ʤʷʥʛʘ 416 ʪʦʥʥ ʥװװʨʩʥʠʡ ʭʵʨʵʛʣʵʵʛ ʭʵʤʥʵʥʵ. 

 

ɿʫʨʘʛ 1.15. ʐʘʥʜ 55 ʄɺʪ-ʳʥ ʉʎʉ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨʠʡʥ ʪϺʨϺʣ 

V110 ʟʘʛʚʘʨʳʥ 2 ʄɺʪ-ʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʨʦʪʦʨʳʥ ʜʠʘʤʝʪʨ-110 ʤ, 

ʛʝʥʝʨʘʪʦʨ- Doubly fed generator slip rings ʪᴇʨᴇʣ ʶʤ.  

ʍװʩʥʵʛʪ 1.5. Vistas V110-2.0 ʄɺʪ ʤʘʨʢʠʡʥ ʩʘʣʭʠʥ ʪʫʨʙʠʥʳ ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪ  

ˉ ʊʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪ  ʊʦʦʥ ʫʪʛʘ 

1.  ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʪᴇʨᴇʣ  ɼʘʥʠ ʫʣʩʳʥ Vistas V110-2.0 

2.  ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʭװʯʠʥ ʯʘʜʘʣ 2 ʄɺʪ 

3.  ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʨʦʪʦʨʳʥ ʜʠʘʤʝʪʨ 110 ʤ 

4.  ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʙʫʣʳʥ ᴇʥʜᴇʨ  95 ʤ 

5.  ʉʫʫʨʠʡʥ ʜʠʘʤʝʪʨ  17.9 ʤ 

6.  ʊʫʨʙʠʥ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, ʰʠʨʭʵʛ 305-340 ʤ ʟʘʡʪʘʡ, 27 ʰʠʨʭʵʛ 

7.  ʎɼʂʐ-ʳʥ ʫʨʪ, ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ 6750 ʤ2 

 

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ ʥʴ ʵʥʛʠʡʥ ʛʦʨʠʤʜ 3 ʤ/ʩ ʭʫʨʜʪʘʡ ʩʘʣʭʠʪʘʡ װʝʜ ʘʞʠʣʣʘʞ ʵʭʣʵʭ 

ʙʘ ʪʦʛʪʚʦʨʪʦʡ ʘʞʠʣʣʘʭ ʛʦʨʠʤ 11.5 ʤ/ʩ ʭʫʨʜʪʘʡ װʝ ʙᴇʛᴇᴇʜ ʭʘʤʛʠʡʥ ʠʭʜʵʵ 20 ʤ/ʩ ʭװʨʪʵʣʭ 

ʭʫʨʜʘʥʜ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ. ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʙװʪʮʠʡʥ ʭʫʚʴʜ 95ʤ ᴇʥʜᴇʨ, 110 ʤ ʨʦʪʦʨʳʥ 

ʜʠʘʤʝʪʨʪʵʡ, 54 ʤ ʫʨʪʪʘʡ  3 ʜʘʣʙʘʘʪʘʡ, ʩʘʡʞʨʫʫʣʩʘʥ ʛʘʥ ʮʘʤʭʘʛʪʘʡ ʶʤ. ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ 

ʭʵʚʠʡʥ ʘʞʠʣʣʘʭ ʪʝʤʧʝʨʘʪʫʨ -200ʉ-ʵʵʩ +400ʉ, ʭʘʤʛʠʡʥ ʙʘʛʘ ʪʝʤʧʝʨʘʪʫʨ ʥʴ -300ʉ ʙʘʡʥʘ.  
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ʍʆɪʈɼʋɻɸɸʈ ɹתʃʕɻ: ʄʆʅɻʆʃ ʆʈʆʅɼ ʀʍ ʏɸɼʃʓʅ ʕʂʉʇʆʈʊʓʅ 

ɿʆʈʀʋʃɸʃʊʊɸʁ ʉɸʃʍʀʅ ʎɸʍʀʃɻɸɸʅ ʉʊɸʅʎ ɹɸʈʀʍ ʉʋɼɸʃɻɸɸ 

2.1. ʄʦʥʛʦʣ ʦʨʥʳ ʥʘʨ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ  

ʄʦʥʛʦʣ ʦʨʥʳ ʥᴇʭʮᴇʣʜ ʭᴇʜᴇᴇʛʠʡʥ ʙʦʣʦʥ ʭʦʪ, ʘʡʤʘʛ, ʩʫʤ, ʩʫʫʨʠʥʛʠʡʥ ʪᴇʚʣᴇʨʩᴇʥ 

ʩʠʩʪʝʤʵʵʩ ʘʣʩʣʘʛʜʩʘʥ ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʮʘʭʠʣʛʘʘʥ, ʜʫʣʘʘʥʳ ʵʨʯʠʤ ʭװʯ ʭʘʥʛʘʤʞʠʜ ʙʠʝ 

ʜʘʘʩʘʥ, ʙʘʛʘ ʯʘʜʣʳʥ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʛװװʨװװʜʵʵʩ ʥʘʨ, ʩʘʣʭʠ, ʛʘʟʨʳʥ ʛװʥ 

ʙʘ ʙʠʦʤʘʩʩʳʥ ʵʭ װװʩʛװװʨʠʡʛ ʘʰʠʛʣʘʭ ʥʴ ʪʦʭʠʨʦʤʞʪʦʡ ʶʤ. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʪᴇʨʣװװʜʠʡʥ ʥᴇᴇʮ ʙʘ ʪʘʨʭʘʣʪ ʥʴ ʛʘʟʘʨ ʙװʨʪ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʘʡʭ ʪʫʣ ʪʦʜʦʨʭʦʡ ʥʫʪʘʛ 

ʦʨʦʥ ʙʦʣʦʥ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʷʤʘʨ ʵʭ װװʩʚʵʨʵʵʨ ʭʘʥʛʘʭ ʥʴ ʙʘʡʛʘʣʴ 

ʦʨʯʥʳ ʦʥʮʣʦʛ, ʭʵʨʵʛʣʵʛʯʜʠʡʥ ʥʷʛʪʨʘʣ, ʪᴇʚʣᴇʨᴇʣ ʟʵʨʵʛ ʦʣʦʥ ʭװʯʠʥ ʟװʡʣʵʵʩ ʭʘʤʘʘʨʩʘʥ 

ʪʝʭʥʠʢ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦ, װʥʜʵʩʣʵʣʵʵʨ ʦʥʦʚʯʪʦʡʛʦʦʨ ʰʠʡʜʚʵʨʣʵʭ ʸʩʪʦʡ ʥʘʨʠʡʥ 

ʪᴇʚᴇʛʪʵʡ ʘʩʫʫʜʘʣ ʶʤ. ʄʘʥʘʡ ʫʣʩ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʥ ʷʣʘʥʛʫʷʘ ʥʘʨ, ʩʘʣʭʠ, 

ʙʠʦʤʘʩʩʳʥ ʘʨʚʠʥ ʠʭ ʥᴇᴇʮʪʵʡ ʛʵʞ װʟʜʵʛ.  

2.1.1 ʄʦʥʛʦʣ ʦʨʥʳ ʥʘʨʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʥϺϺʮ, ʪʘʨʭʘʣʪ:  ʄʘʥʘʡ ʦʨʦʥʜ 1960 ʦʥʦʦʩ ʥʘʨʥʳ 

ʮʘʮʨʘʛʠʡʥ ʭʵʤʞʠʣʪʠʡʛ ʩʪʘʥʜʘʨʪ ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʭʠʡʞ ʵʭʵʣʩʵʥ ʙᴇʛᴇᴇʜ ʥʠʡʪ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨ ʜʵʵʨʭ ʥʘʨʥʳ ʛʠʡʛװװʣʵʣʪ, ʮʘʮʨʘʛʠʡʥ ʛʦʨʠʤʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʘʪʝʨʠʘʣʳʛ 

ʵʤʭʵʪʛʵʩʵʥ ʘʥʭʥʳ ʢʘʜʘʩʪʨʳʛ 1985 ʦʥʜ ʛʘʨʛʘʩʘʥ ʙʘʡʜʘʛ. 1989 ʦʥʦʦʩ ʤʘʥʘʡ ʦʨʥʳ ʙʘʨʘʛ ʙװʭ ʙװʩ 

ʥʫʪʛʫʫʜʘʘʨ ʥʘʨʥʳ ʵʨʯʤʠʡʥ ʙʦʣʦʥ ʥᴇᴇʮʠʡʥ ʭʵʤʞʠʣʪ, ʪʦʦʮʦʦʛ ʭʠʡʩʵʥ ʩʫʜʘʣʛʘʘʥʳ ʜװʥʜ ʥʘʨʥʳ 

ʵʨʯʤʠʡʛ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʥ ʥᴇᴇʮʪʵʡ ʛʵʞ ʜװʛʥʵʩʵʥ ʙʘʡʜʘʛ. 

ʄʘʥʘʡ ʦʨʥʳ ʛʦʚʴ ʮᴇʣʠʡʥ ʙװʩʵʜ ʥʘʣʫʫ ʛʘʜʘʨʛʘ ʜʘʭʴ ʦʣʦʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ᴇʜʨʠʡʥ ʥʘʨʥʳ 

ʥᴇᴇʮʠʡʥ ʭʵʤʞʵʵ 5,89 ʢɺʪ.ʮʘʛ/ʤ2Ŀᴇʜᴇʨ, ʭʵʚʪʵʵ ʛʘʜʘʨʛʘʜ ʵʥʵ ʭʵʤʞʵʵ 4,93 ʢɺʪ.ʮʘʛ/ʤ2Ŀᴇʜᴇʨ 

ʙʘʡʥʘ. ʕʥʵ ʪʦʦʥ װʟװװʣʵʣʪ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʛʦʚʠʡʥ ʙװʩʜ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʨʚʠʥ ʥᴇᴇʮ 

ʙʘʡʛʘʘʛ ʠʣʪʛʵʞ ʙʘʡʛʘʘ ʶʤ. ʉʘʭʘʨʳʥ ʮᴇʣʜ ʭʵʚʪʵʵ ʛʘʜʘʨʛʘʜ ʪʫʩʘʭ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʥʘʨʥʳ 

ʥᴇᴇʮ 2350 ʢɺʪʮ/ʤ2Ŀʞʠʣ ʦʨʯʠʤ ʙʘʡʜʘʛ ʙʦʣ ʤʘʥʘʡ ʛʦʚʠʡʥ ʙװʩʜ ʥʘʣʫʫ ʛʘʜʘʨʛʫʫʜ ʪʫʩʘʭ 

ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʥʘʨʥʳ ʥᴇᴇʮ 2110 ʢɺʪ.ʮʘʛ/ʤ2Ŀʞʠʣ, ʭʘʨʠʥ ʭʵʚʪʵʵ ʛʘʜʘʨʛʘʜ ʪʫʩʘʭ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʥʘʨʥʳ ʥᴇᴇʮ 1672 ʢɺʪ.ʮʘʛ/ʤ2Ŀʞʠʣ ʙʘʡʥʘ. ʄʦʥʛʦʣ ʦʨʥʳ ʭʵʤʞʵʵʥʜ ʩʘʨʥʠʩʘʥ 

ʮʘʮʨʘʛʠʡʥ ʩʘʨʳʥ ʜʫʥʜʘʞ ʥᴇᴇʮ 40,8-55,8 ʢɺʪ.ʮʘʛ/ʤ2Ŀʞʠʣ ʙʘʡʜʘʛ. 



 

29 

 

 

ɿʫʨʘʛ 2.1. ʄʦʥʛʦʣ ʦʨʥʳ ʥʘʨʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʥϺϺʮʠʡʥ ʟʫʨʘʛ 

ʄʦʥʛʦʣ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ 70% ʥʴ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʘʰʠʛʣʘʭ ʥᴇᴇʮ 

ʠʭʪʵʡ ʘʥʛʠʣʘʣʜ ʙʘʛʪʜʘʛ. ɻʦʚʴ, ʪʘʣ ʭʵʵʨ, ʮᴇʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʞʠʣʜ 2900-3000 ʮʘʛ ʥʘʨʪʘʡ 

ʙʘʡʜʘʛ ʙᴇʛᴇᴇʜ ᴇʜᴇʨʪ 5.5-6.0 ʢɺʪ.ʮʘʛ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ. ʅʠʡʪ ʥʫʪʘʛ 

ʜʵʚʩʛʵʨʠʡʥ 18%-ʠʡʛ ʵʟʵʣʞ ʙʫʡ ʍʘʥʛʘʡʥ ʥʫʨʫʫʥʜ 2600-2900 ʮʘʛ ʥʘʨʪʘʡ, 4.5-5.5 ʢɺʪ.ʮʘʛ 

ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʦʣʦʭ ʥʴ ʩʫʜʘʣʛʘʘʛʘʘʨ ʪʦʛʪʦʦʛʜʩʦʥ.  

2.1.2 ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʥϺϺʮ: ʄʘʥʘʡ ʦʨʥʳ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ 

ʟʫʨʘʛʣʘʣʳʛ 2001 ʦʥʜ ɸʅʋ-ʳʥ ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʣʘʙʦʨʘʪʦʨʠʡʥ (NREL) 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ. ʕʥʵ ʟʫʨʘʛʣʘʣʜ ʟʘʘʩʥʘʘʨ ʤʘʥʘʡ ʦʨʥʳ ʥʠʡʪ ʥʫʪʘʛ 

ʜʘʚʩʛʵʨʠʡʥ 160,000 ʢʤ2 ʪʘʣʙʘʡ ʥʴ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ װʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ 

ʘʰʠʛʣʘʭ ʥᴇᴇʮʪʵʡ ʛʵʞ ʪʦʛʪʦʦʩʦʥ. ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ ʩʘʡʪʘʡ ʙװʩ ʥʫʪʘʛʪ 1ʢʤ2 

ʪʘʣʙʘʡʛʘʘʩ ʭʘʤʛʠʡʥ ʙʘʛʘʘʨ ʪʦʦʮʦʭʦʜ 7 ʄɺʪ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. 

ʄʘʥʘʡ ʫʣʩʘʜ 20,000ʄɺʪ-ʘʘʩ ʙʘʛʘʛװʡ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʪʵʡ 13 ʘʡʤʘʛ ʙʘʡʭ ʙʘ 

 ʥʵʵʩ 50,000 ʄɺʪ-ʘʘʩ ʜʵʵʰ ʥᴇᴇʮʪʵʡ 9 ʘʡʤʘʛ ʙʘʡʥʘ. ʉʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 5-7 ʤ/ʩ ʙʘʡʭװװ

ʙʦʣʦʚʯ ᴇʚʣʠʡʥ ʫʣʠʨʘʣʜ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʫʫʨʯ ʪʦʤʦʦʭʦʥ ʩʘʣʭʠʥ ʧʘʨʢʠʡʥ ʘʞʠʣʣʘʭ ʩʘʣʭʠʥʳ 

ʭʫʨʜʘʥʜ ʭװʨʵʣʮʵʭʛװʡ ʙʘʡʭ ʪʦʭʠʦʣʜʦʣ ʙʘʡʥʘ.  

2.2. ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʫʫʜ  

ʉʪʘʥʜʘʨʪ ʛʵʜʵʛ ʥʴ ʘʣʠʚʘʘ װʡʣ ʘʞʠʣʣʘʛʘʘ ʵʩʚʵʣ ʙʘʨʘʘ, ʙװʪʵʵʛʜʵʭװװʥʠʡ ʯʘʥʘʨ, װʟװװʣʵʣʪ, 

ʰʘʘʨʜʣʘʛʳʛ ʟʦʭʠʭ ʞʫʨʤʳʥ ʜʘʛʫʫ ʭʘʤʘʘʨʘʣ ʙװʭʠʡ ʘʰʠʛ ʩʦʥʠʨʭʦʣʪʦʡ ʪʘʣʫʫʜ ʟᴇʚʰʠʣʮᴇʥ 

ʙʦʣʦʚʩʨʫʫʣʞ ʵʨʭ ʙװʭʠʡ ʙʘʡʛʫʫʣʣʘʛʘʘʨ ʭʷʥʘʞ ʙʘʪʣʫʫʣʩʘʥ ʭʵʤ ʭʵʤʞʵʵʛ ʠʣʵʨʭʠʡʣʩʵʥ 

ʙʠʯʠʛ ʙʘʨʠʤʪ ʶʤ. ᴆᴇʨᴇᴇʨ ʠʣʵʨʭʠʡʣʙʵʣ ʘʣʠʚʘʘ ʙװʪʵʵʛʜʵʭװװʥ, װʡʣʯʠʣʛʵʵ, װʡʣ 

ʘʞʠʣʣʘʛʘʘʥʳ ʭʘʥʛʘʚʘʣ ʟʦʭʠʭ ʥʘʘʜ ʟʘʭʳʥ ʭʵʤ ʭʵʤʞʵʵʛ ʪʦʛʪʦʦʭ ʥʴ ʩʪʘʥʜʘʨʪ ʶʤ. ɸʣʠʚʘʘ 

ʩʪʘʥʜʘʨʪʳʛ ʰʠʥʞʣʵʭ ʫʭʘʘʥʳ ʜʵʚʰʠʣ, ʪʝʭʥʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʭᴇʛʞʠʣ, ʧʨʘʢʪʠʢʠʡʥ ʦʣʦʣʪ 

ʘʤʞʠʣʪʘʥʜ ʪʫʣʛʫʫʨʣʘʥ ʙʦʣʦʚʩʨʫʫʣʘʭʘʘʩ ʛʘʜʥʘ ʦʣʦʥ ʫʣʩʘʜ ʭʵʜʠʡʥʵ ʪʫʨʰʠʛʜʘʞ 

ʙʘʪʣʘʛʜʩʘʥ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʠʰ ʪʘʪʘʭ ʮʘʘʰʣʘʘʜ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪ ʙʦʣʛʦʭ ʙʘʡʜʣʘʘʨ 
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ʪʫʭʘʡʥ ʫʣʩ ʦʨʥʫʫʜ ᴇᴇʨʩʜʠʡʥ ʦʥʮʣʦʛʪ ʪʦʭʠʨʫʫʣʞ ʙʦʣʦʚʩʨʫʫʣʞ ʥʵʚʪʨװװʣʜʵʛ. ʄʦʥʛʦʣ 

ʋʣʩʳʥ ʉʪʘʥʜʘʨʪ ʥʴ ʄNS ʛʵʩʵʥ ʪʦʚʯʠʣʩʦʥ ʪʵʤʜʵʛʣʵʛʵʵʛʵʵʨ ʵʭʵʣʜʵʛ ʙʘ ʘʨʳʥ ʪʦʦ ʥʴ 

ʙװʨʪʛʵʣʠʡʥ ʜʫʛʘʘʨ ʙʦʣʦʥ ʙʘʪʘʣʩʘʥ ʦʥʳʛ ʠʣʪʛʵʜʵʛ. ʄᴇʥ MNS ISO ʛʵʞ ʪʵʤʜʵʛʣʵʞ 

ʩʪʘʥʜʘʨʯʠʣʩʘʥ ʙʘʡʜʘʛ ʙʘ ʵʥʵ ʥʴ ʆʣʦʥ ʫʣʩʳʥ ʩʪʘʥʪʘʨʪʳʥ ʙʘʡʛʫʫʣʣʘʛʳʥ ʙʘʪʘʣʩʘʥ 

ʩʪʘʥʜʘʨʪʳʛ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʘʜ ʘʰʠʣʘʞ ʙʦʣʦʭʳʛ ʠʣʪʛʵʞ ʪʵʤʜʵʛʣʵʜʵʛ. ʉʪʘʥʜʘʨʪʫʫʜ ʥʴ 

 .ʜʵʜ ʭʫʚʘʘʛʜʜʘʛװװʩ ʥʫʪʛʠʡʥ, ʙʘʡʛʫʫʣʣʘʛʳʥ ʛʵʩʵʥ ʪᴇʨʣװʥʜʵʩʥʠʡ, ʦʣʦʥ ʫʣʩʳʥ, ʙװ

ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʚʵʨװװʜʠʡʥ ʭʫʚʴʜ ʦʣʦʥ ʫʣʩʳʥ IEC ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʜʘʛʘʞ 

ʤᴇʨʜʜᴇʛ. ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʪʵʡ ʭʦʣʙʦʦʪʦʡ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʭʘʨʫʫʣʘʚ.  

ʍװʩʥʵʛʪ 2.1 ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʥ ʞʘʛʩʘʘʣʪ 

ʂʦʜ ʉʪʘʥʜʘʨʪʳʥ ʥʵʨ 

IEC 61400 -1  ɿʦʭʠʦʤʞʳʥ ʰʘʘʨʜʣʘʛʫʫʜ 

IEC 61400  -2  ɾʠʞʠʛ ʩʘʣʭʠʥ ʪʫʨʙʠʥʳ ʟʦʭʠʦʤʞʳʥ ʰʘʘʨʜʣʘʛʫʫʜ 

IEC 61400 -3  ʊʵʥʛʠʩʪ ʙʘʡʨʣʘʭ ʩʘʣʭʠʥ ʪʫʨʙʠʥʳ ʟʦʭʠʦʤʞʳʥ ʰʘʘʨʜʣʘʛʫʫʜ 

IEC 61400  -4  ʍʫʨʜʥʳ ʩʘʘʣʪʫʫʨ 

IEC 61400  -5  ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʨʦʪʦʨʳʥ ʜʘʣʙʘʘ 

IEC 61400  -11  ɼʫʫ ʰʫʫʛʠʘʥʳ ʭʵʤʞʠʣʪʠʡʥ ʘʨʛʘ, ʪʝʭʥʠʢ 

IEC 61400  -12  ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʯʘʜʣʳʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʫʨʰʠʣʪ 

IEC 61400  -13  ʄʝʭʘʥʠʢ ʘʯʘʘʣʘʣʫʫʜʳʛ ʭʵʤʞʠʭ 

IEC 61400  -14  ʊʦʜʦʨʭʦʡʣʦʛʜʩʦʥ ʜʫʫ ʰʫʫʛʠʘʥʳ ʪװʚʰʠʥʛ ʟʘʨʣʘʭ ʥʴ 

IEC 61400  -21  ʉװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ ʩʘʣʭʠʥ ʪʫʨʙʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʯʘʥʘʨʳʥ 

 ʥʵʣʵʭװ ʜʠʡʛ ʭʵʤʞʠʭ ʙʦʣʦʥװװʣʵʣʪװװʟװ

IEC 61400  -22  ʊʫʨʰʠʣʪ ʙʦʣʦʥ ʛʵʨʯʠʣʛʵʵʞʠʣʪʠʡʛ ʙʘʪʣʘʤʞʣʘʭ 

IEC 61400  -23  ʈʦʪʦʨʳʥ ʜʘʣʙʘʘʥʳ ʭʠʡʮʠʡʥ ʙװʪʵʥ ʪʫʨʰʠʣʪ 

IEC 61400  -24  ɸʷʥʛʳʥ ʭʘʤʛʘʘʣʘʣʪ 

IEC 61400  -25  ʍʦʣʙʦʦʥʳ ʧʨʦʪʦʢʦʣ 

IEC 60034-1 ʕʨʛʵʣʜʵʛʯ ʮʘʭʠʣʛʘʘʥ ʤʘʰʠʥ ʍʵʩʵʛ 1: ʏʘʜʣʳʥ ʘʥʛʠʣʘʣ ʙʘ װʟװװʣʵʣʪ 

IEC 60204-1 ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ʘʶʫʣʛװʡ ʙʘʡʜʘʣ ï ʊᴇʭᴇᴇʨᴇʤʞʠʡʥ ʮʘʭʠʣʛʘʘʥ ʪʦʥʦʛʣʦʣ 

IEC 60364-5-54 ʅʘʤ ʭװʯʜʵʣʠʡʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʫʫʨʠʣʫʫʣʘʣʪ ʍʵʩʵʛ 5-54 

 

ʆʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪ:  

- ʆʣʦʥ ʫʣʩʳʥ ʮʘʭʠʣʛʘʘʥ ʪʝʭʥʠʢʠʡʥ ʢʦʤʠʩʩʦʦʩ ʛʘʨʛʘʩʘʥ ñIEC64100-1- ʉʘʣʭʠʥ 

ʪʫʨʙʠʥ ʩʫʫʨʠʣʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘò ʩʪʘʥʜʘʨʪ,  

- ʆʣʦʥ ʫʣʩʳʥ ʮʘʭʠʣʛʘʘʥ ʪʝʭʥʠʢʠʡʥ ʢʦʤʠʩʩʦʦʩ ʛʘʨʛʘʩʘʥ ñIEC64100-12-1- ʉʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ װʡʣʜʚʵʨʣʵʩʵʥ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ 

ʭװʯʠʡʛ ʭʵʤʞʠʭò ʩʪʘʥʜʘʨʪ, 
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- ɹʅʉʋ-ʳʥ ʩʪʘʥʜʘʨʪʳʥ ʭʦʣʙʦʦʥʦʦʩ ʛʘʨʛʘʩʘʥ ñKS C IEC 61400-12-ʉʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʩʠʩʪʝʤ. ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ װʡʣʜʚʵʨʣʵʩʵʥ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʵʤʞʠʭ ʘʨʛʘʯʣʘʣò 

ʩʪʘʥʜʘʨʪ,  

- ɹʅʉʋ-ʳʥ ʍʫʜʘʣʜʘʘ, ʘʞ װʡʣʜʚʵʨ, ʵʨʯʠʤ ʭװʯʥʠʡ ʷʘʤʥʳ ʊʝʭʥʦʣʦʛʠ, ʩʪʘʥʜʘʨʪʳʥ 

ʛʘʟʨʘʘʩ ʛʘʨʛʘʩʘʥ ñ  KS C IEC 61400-12-1- ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤ. ʉʘʣʭʠʥ 

ʪʫʨʙʠʥʳ װʡʣʜʚʵʨʣʵʭ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʵʤʞʠʭò ʩʪʘʥʜʘʨʪ,  

- ɹʅʍɸʋ-ʳʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʳʥ ʛʘʟʨʘʘʩ ʛʘʨʛʘʩʘʥ ñ(GB/T )18710-2002- ʉʘʣʭʠʥ 

ʧʘʨʢʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʛ װʥʵʣʵʭ ʘʨʛʘʯʣʘʣò ʩʪʘʥʜʘʨʪ,  

- 2013 ʦʥʜ ɹʅʍɸʋ-ʳʥ ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʭʠʮʫʫʣʘʭ ʭʦʨʦʦʥʦʦʩ ʛʘʨʛʘʩʘʥ 

ñʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʪʦʦʮʦʦʣʦʭ ʘʨʛʘʯʣʘʣò ,  

- ʍʷʪʘʜʳʥ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ װʥʜʵʩʥʠʡ ʪᴇʚᴇᴇʩ ʛʘʨʛʘʩʘʥ ñʍʷʪʘʜ ʫʣʩʳʥ 

ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʟʫʨʘʛ- 2050ò,  

- ɹʅʍɸʋ-ʳʥ ñGB / Z 19963-2005- ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʛ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʩʠʩʪʝʤʜ ʭʦʣʙʦʭ ʪʝʭʥʠʢʠʡʥ ʜװʨʵʤò,  

ʄʦʥʛʦʣ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʥ ʞʘʛʩʘʘʣʪʘʥʜ ʙʘʡʛʘʘ ʩʪʘʥʜʘʨʪʫʫʜ:  

- MNS5066:2011- ʉʘʣʭʠʥ ʫʩ ᴇʨʛװװʨ. ʊʝʭʥʠʢʠʡʥ ʰʘʘʨʜʣʘʛʘ 

- MNS IEC 61400-1: 2009-ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ. 1-ʨ ʭʵʩʵʛ: ɿʫʨʘʛ ʪᴇʩʣʠʡʥ 

ʰʘʘʨʜʣʘʛʘ 

- MNS IEC 61400-12-1: 2015- ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ. 12-1-ʨ ʭʵʩʵʛ: ʉʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ װʡʣʜʚʵʨʣʵʩʵʥ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʵʤʞʠʭ 

- MNS IEC 61400-24: 2015- ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ. 24-ʨ ʭʵʩʵʛ: ɸʷʥʛʳʥ 

ʭʘʤʛʘʘʣʘʣʪ 

ʕʜʛʵʵʨ ʩʪʘʥʜʘʨʪ ʜװʨʤʠʡʛ ʩʫʜʣʘʥ װʟʵʭʵʜ ʫʣʩ ʦʨʦʥ ʙװʨ ʦʣʦʥ ʫʣʩʳʥ ʮʘʭʠʣʛʘʘʥ ʪʝʭʥʠʢʠʡʥ 

ʢʦʤʠʩʩʦʦʩ ʛʘʨʛʘʩʘʥ ñIECò ʩʪʘʥʜʘʨʪʳʛ ʤᴇʨʜᴇʭᴇᴇʩ ʛʘʜʥʘ ᴇᴇʨʠʡʥ ʫʣʩ ʦʨʥʳ ʦʥʮʣʦʛʪ 

ʪʦʭʠʨʫʫʣʘʥ ʭʠʡʩʵʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʳʛ ʙʘʨʠʤʪʘʣʞ ʙʘʡʥʘ. ʐʋʊʀʉ-ʠʡʥ ʕʨʯʠʤ ʭװʯʥʠʡ 

ʩʫʨʛʫʫʣʴ, ɹʅʍɸʋ-ʳʥ ʍʦʡʜ ʍʷʪʘʜʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʫʨʛʫʫʣʴʪʘʡ ʭʘʤʪʨʘʥ ʙʦʣʦʚʩʨʫʫʣʞ 

ʙʫʡ ʵʥʵʭװװ ʩʪʘʥʜʘʨʪ ʥʴ ʦʣʦʥ ʫʣʩʳʥ IEC ʩʪʘʥʜʘʨʪ ʙʦʣʦʥ ɹʅʍɸʋ-ʳʥ װʥʜʵʩʥʠʡ 

ʩʪʘʥʜʘʨʪʳʥ ʛʘʟʨʘʘʩ ʛʘʨʛʘʩʘʥ ñ(GB/T )18710-2002- ʉʘʣʭʠʥ ʧʘʨʢʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʥᴇᴇʮʠʡʛ װʥʵʣʵʭ ʘʨʛʘʯʣʘʣò ʩʪʘʥʜʘʨʪ ʟʵʨʵʛʪʵʡ ʫʷʣʜʫʫʣʘʥ ʄʦʥʛʦʣ ʦʨʥʳ ʮʘʛ ʫʫʨʳʥ 

ʥᴇʭʮᴇʣ, ʩʘʣʭʠʥʳ ʛʦʨʠʤʳʛ ʩʫʜʣʘʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪ ʛʵʜʛʵʵʨʵʵ ʦʥʮʣʦʛ ʘʯ 

ʭʦʣʙʦʛʜʦʣʪʦʡ ʶʤ.  

 



 

32 

 

2.3 ʄʦʥʛʦʣ ʦʨʥʳ ʮʘʛ ʫʫʨ, ʩʘʣʭʠʥʳ ʛʦʨʠʤʜ ʪʦʭʠʨʩʦʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪ 

ʙʦʣʦʚʩʨʫʫʣʘʭ 

ʉʘʣʭʠʥ ʧʘʨʢ ʩʫʫʨʠʣʫʫʣʘʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʭʠʡʥ 

ʪʫʣʜ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣʳʛ ᴇᴇʨʠʡʥ ʦʨʥʳ ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮᴇʣ, ʩʘʣʭʠʥʳ ʛʦʨʠʤʜ 

  .ʥʜʵʩʣʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡװ

ʐʠʥʵʵʨ ʙʘʨʠʛʜʘʭ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʛ װʥʵʣʵʭ 

ʟʦʨʠʣʛʦʦʨ: 

ü ʊʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʮʘʛ ʫʫʨʳʥ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ,  

ü ʍʵʤʞʠʣʪ ʭʠʡʭ ʰʘʘʨʜʣʘʛʫʫʜ,  

ü ʍʵʤʞʩʵʥ ʩʘʣʭʠʥʳ ᴇʛᴇʛʜʣװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʯʣʘʣ,  

ü תʥʜʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʦʮʦʦʣʦʭ ʘʨʛʘ,  

ü ɹװʩ ʥʫʪʛʠʡʛ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʘʘʨ ʘʥʛʠʣʘʭ,  

ü ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ,  

ü ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʪʘʡʣʘʥʛʠʡʥ ʘʛʫʫʣʛʘ, ʬʦʨʤʘʪ 

ʟʵʨʛʠʡʛ ʭʵʨʭʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʯʣʘʣʳʛ ʭʠʡʩʵʥ.  

ʉʪʘʥʜʘʨʪ ʙʦʣʦʚʩʨʫʫʣʘʭ Ϯʥʜʵʩʣʵʣ: ɸʛʘʘʨʳʥ ʫʨʩʛʘʣ ʙʫʶʫ ʩʘʣʭʠ װװʩʵʭʵʜ ʪʫʭʘʡʥ ʛʘʟʘʨ 

ʥʫʪʛʠʡʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʜʘʨʘʣʪ, ʘʛʘʘʨʳʥ ʥʷʛʪ, ʯʠʡʛʰʠʣ ʟʵʨʵʛ װʟװװʣʵʣʪ ʛʦʣʣʦʭ 

 ʨʵʛʪʵʡ ʙʘʡʜʘʛ. ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʫʣʠʨʣʳʥ ʷʣʛʘʘ ʠʭ, ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨװװ

ʙʘʡʭ ʪʫʣ ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʵʩʨʵʛ ʮʠʢʣʦʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʨ ʠʭ ʜʘʨʘʣʪʪʘʡ, ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ 

ɸʟʠʡʥ ʛʦʚʴ ʮᴇʣ ʥʘʨʘʥʜ ʭʘʣʞ, ʜʫʣʘʘʥ ʙװʩʠʡʥ ʘʛʘʘʨ ʪװʨʵʥ ʠʨʜʵʛ ʙʘʡʥʘ. ɻʘʟʨʳʥ ʜʫʥʜʘʜ 

ʪʵʥʛʠʩʠʡʥ ʯʠʡʛʣʵʛ ʘʛʘʘʨ, ʉʠʙʠʨ, ʂʘʟʘʢʩʪʘʥʳ ʙʵʩʨʵʛ ʫʫʣʩʳʥ ʭʫʫʨʘʡ ʘʛʘʘʨ ʙʘ ʜʘʨʘʣʪʳʥ 

ʛʨʘʜʠʝʥʪʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʠʭ ʭʫʨʜʪʘʡ ᴇʥʜʨʠʡʥ ʩʘʣʭʠ װװʩʯ ʜʵʣʭʠʡʥ ʵʨʛʵʣʪʠʡʥ ʠʥʝʨʮʠʡʥ 

ʭװʯ, ʂʦʨʠʦʣʦʩʠʡʥ ʭװʯ ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʞ ʤʘʥʘʡ ʦʨʦʥʜ ʙʘʨʫʫʥ ʙʘ ʙʘʨʫʫʥ ʭʦʡʥʦʦʩ ʟװװʥ 

ᴇʤʥᴇ ʟװʛ ʨװװ ʯʠʛʣʵʩʵʥ ʝʨᴇʥʭʠʡ ʩʘʣʭʠʡʛ װװʩʛʵʜʵʛ. ʄʘʥʘʡ ʫʣʩ ʩʫʙʪʨʦʧʠʢʠʡʥ ʩʵʨװװʥ ʙװʩʜ 

ʙʘʡʨʣʘʞ, ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ᴇʥʜᴇʨʪ ᴇʨʛᴇʛʜᴇʥ, ʪʘʣ ʙװʨʵʵʩʵʵ ᴇʥʜᴇʨ ʫʫʣʩʘʘʨ ʭװʨʵʵʣʵʛʜʵʥ 

ʦʨʠhʭ ʪʫʣ ʩʘʣʭʠʥʳ ʥᴇᴇʮ, ʯʠʛʣʵʣ, ʛʦʨʠʤ  ʟʵʨʵʛʪ ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ ʦʥʣʦʛʪʦʡ.  

ʊʠʡʤʵʵʩ ʵʨʯʠʤ ʭװʯʥʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʛ 

ʩʦʥʛʦʭʜʦʦ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ, ʛʦʨʠʤʳʛ ʩʘʡʪʘʨ ʩʫʜʣʘʥ 

 ʥʵʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʆʣʦʥ ʫʣʩ ʦʨʥʫʫʜ ᴇᴇʨʩʜʠʡʥ ʦʨʦʥ ʥʫʪʘʛʪ ʪʦʭʠʨʩʦʥ ʩʘʣʭʠʥʳװ

ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʞ, ʩʪʘʥʜʘʨʪ ʙʦʣʛʦʥ ʭʵʨʵʛʞװװʣʞ ʙʘʡʥʘ. 
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ʊʠʡʤʵʵʩ ʤʘʥʘʡ ʫʣʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ 

ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʭʵʜ ʜʘʛʘʞ ʤᴇʨʜᴇʭ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʪʘʡ 

ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. 

ʉʪʘʥʜʘʨʪʳʥ ʟʦʨʠʣʛʦ: ʕʥʵ ʩʪʘʥʜʘʨʪ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʰʠʥʵʵʨ ʙʘʨʠʛʜʘʭ 

ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʛ װʥʵʣʵʭ ʟʦʨʠʣʛʦʦʨ ʪʫʭʘʡʥ 

ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʮʘʛ ʫʫʨʳʥ ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ, ʭʵʤʞʠʣʪ ʭʠʡʭ ʰʘʘʨʜʣʘʛʫʫʜ, ʭʵʤʞʩʵʥ 

ʩʘʣʭʠʥʳ ᴇʛᴇʛʜʣװװʜʠʡʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʯʣʘʣ, װʥʜʩʵʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʦʮʦʦʣʦʭ ʘʨʛʘ, 

ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʛ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʘʘʨ ʘʥʛʠʣʘʭ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ 

ʪʘʡʣʘʥʛʠʡʥ ʘʛʫʫʣʛʘ, ʬʦʨʤʘʪ ʟʵʨʛʠʡʛ ʭʵʨʭʵʥ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʯʣʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʶʤ. 

 

ɿʫʨʘʛ 2.2. ɹʦʣʦʚʩʨʫʫʣʩʘʥ ʩʪʘʥʜʘʨʪʳʥ ʘʛʫʫʣʛʘ ʙϮʪʵʮ 

ʋʛ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ñʉɸʃʍʀʅ ʎɸʍʀʃɻɸɸʅ ʉʊɸʅʎ ɹɸʈʀʍ ɻɸɿʈʓʅ ʉɸʃʍʀʅʓ 

ʕʈʏʀʄ ʍתʏʅʀʁ ʅᴆᴆʎʀʁʅ תʅʕʃɻʕʕ ʍʀʁʍ ɸʈɻɸʏʃɸʃò ʩʪʘʥʜʘʨʪʳʛ 

ʙʦʣʦʚʩʨʫʫʣʘʥ ʙʘʪʣʫʫʣʩʘʥ.   

 

ʉʪʘʥʜʘʨʪʳʛ ʍɸɺʉʈɸʃʊ-ʘʘʨ ʦʨʫʫʣʘʚ. 
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2.4. ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʯʣʘʣ 

ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʫʫʜʳʛ 

ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘ ʵʭʣʵʵʜ ʤʘʪʝʤʘʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʍʵʤʞʠʣʪʠʡʥ 

ʘʥʭʥʳ ᴇʛᴇʛʜʣʠʡʥ ʤʘʪʝʤʘʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʩʥʵʵʨ ʜʫʪʫʫ ᴇʛᴇʛʜᴇʣ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ 

ʰʘʣʛʘʭ, ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʵʩʵʭʠʡʛ ʪʦʛʪʦʦʥʦ. ʄʘʪʝʤʘʪʠʢ 

ʙʦʣʦʚʩʨʫʫʣʘʣʪʳʥ װʨ ʜװʥʜ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 1 ʞʠʣʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʪװװʚʵʨʣʵʥ ʘʚʥʘ.  

ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜᴇʣ ʰʘʣʛʘʭ:  

ʉʠʩʪʝʤʠʡʥ ʝʨᴇʥʭʠʡ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ:  

a) ʍʵʤʞʠʣʪʠʡʥ ʙװʨʪʛʵʣ: ɹװʭ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ ʙʦʣʦʥ ʙװʨʪʛʵʩʵʥ ʭʫʛʘʮʘʘ ʠʞʠʣ 

ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

b) ʎʘʛʠʡʥ ʙװʨʪʛʵʣ: ʍʵʤʞʠʣʪ ʙװʨʪʛʵʩʵʥ ʮʘʛ ʭʫʛʘʮʘʘʛ ʥʘʨʠʡʥ ʰʘʣʛʘʭ ʭʵʨʵʛʪʵʡ.  

ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ:  

a)  ʍʷʟʛʘʘʨʳʥ ʰʠʥʞʠʣʛʵʵ 

b) ʍʘʤʘʘʨʣʳʥ ʰʠʥʞʠʣʛʵʵ 

c) ʅᴇʭʮʣʠʡʥ ʰʠʥʞʠʣʛʵ ɻ

ʍϮʩʥʵʛʪ 2.2. ʍʵʤʞʠʣʪʠʡʥ Ϯʥʜʩʵʥ ʧʘʨʘʤʝʪʨϮϮʜʠʡʥ ʰʘʣʛʫʫʨ ʫʪʛʘ 

 ʣʵʣʪ ʐʠʥʞʠʣʛʵʵʥʠʡ ʰʘʣʛʫʫʨװװʟװ ʥʜʩʵʥת

ɼʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜ 0 Ò ɼʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜ < 40ʤ/ʩ 

ʉʘʣʭʠʥʳ ʯʠʛʣʵʣ 0Á Ò ɼʫʥʜʘʞ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ < 360Á 

ɼʘʣʘʡʥ ʪװʚʰʠʥ ʜʵʭ ʘʛʘʘʨʳʥ ʜʫʥʜʘʞ ʜʘʨʘʣʪ 94 ʢʇʘ < ɼʫʥʣʘʞ ʜʘʨʘʣʪ< 106 ʢʇʘ 

 

ʍϮʩʥʵʛʪ 2.3. ϭʥʜʩʵʥ ʧʘʨʘʤʝʪʨϮϮʜʠʡʥ ʭʘʤʘʘʨʣʳʥ ʰʘʣʛʫʫʨ ʫʪʛʘ   

 ʣʵʣʪװװʟװ ʥʜʩʵʥת
ʐʠʥʞʠʣʛʵʵʥʠʡ 

ʰʘʣʛʫʫʨ 

50 ʤ/ 30 ʤ ᴇʥʜᴇʨ ʜʵʭ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʷʣʛʘʘ < 2.0 ʤ/ʩ 

50 ʤ/ 10 ʤ ᴇʥʜᴇʨ ʜʵʭ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʷʣʛʘʘ < 4.0 ʤ/ʩ 

50 ʤ/ 30 ʤ ᴇʥʜᴇʨ ʜʵʭ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʷʣʛʘʘ < 22.5° 
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ʍϮʩʥʵʛʪ 2.4. ϭʥʜʩʵʥ ʧʘʨʘʤʝʪʨϮϮʜʠʡʥ ʥϺʭʮʣʠʡʥ ʰʘʣʛʫʫʨ ϮʟϮϮʣʵʣʪ 

 ʣʵʣʪ ʐʠʥʞʠʣʛʵʵʥʠʡ ʰʘʣʛʫʫʨװװʟװ ʥʜʩʵʥת

1 ʮʘʛʠʡʥ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ᴇᴇʨʯʣᴇʣʪ. < 6 ʤ/ʩ 

1 ʮʘʛʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨʳʥ ᴇᴇʨʯʣᴇʣʪ < 5 

3 ʮʘʛʠʡʥ ʜʫʥʜʘʞ ʜʘʨʘʣʪʳʥ ᴇᴇʨʯʣᴇʣʪ < 1 ʢʇʘ 

 

ɹװʩ ʥʫʪʘʛ ʙװʨʪ ʮʘʛ ʘʛʘʘʨʳʥ װʟװװʣʵʣʪ, ʩʘʣʭʠʥʳ ʥᴇʭʮᴇʣ ʙʘʡʜʘʣ ᴇᴇʨ ᴇᴇʨ ʪᴇʣᴇʚʪʵʡ ʙʘʡʥʘ. 

ʊʠʡʤʵʵʩ ᴇᴇʨ ᴇᴇʨ ʥʫʪʘʛʪ ʭʵʤʞʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭʜʘʘ  ʜʵʵʨʭ ʭװʩʥʵʛʪʵʥʜ 

ʟʘʘʩʘʥ ʰʘʣʛʫʫʨ ʫʪʛʳʛ ʙʘʨʠʤʪʘʣʥʘ. ʍʵʤʞʠʣʪʠʡʥ ʧʘʨʘʤʝʪʨװװʜ ʥʴ ʜʵʵʨʭ ʰʘʣʛʫʫʨ 

 ʣʵʣʪʵʵʩ ʜʘʚʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʩʘʣʭʠʥʳ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʥ ʦʥʮʣʦʛ ʰʠʥʞ ʯʘʥʘʨʫʫʜʳʥװװʟװ

ʜʘʛʫʫ ᴇʛᴇʛʜʣʠʡʛ ʰװװʞ, ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ ʭʵʨʵʛʪʵʡ. 

ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʜʫʪʫʫ ʵʩʚʵʣ ʘʣʜʘʘʪʘʡ ʫʪʛʳʛ ʟʘʩʚʘʨʣʘʭ 

¶ ʍʵʤʞʠʣʪʠʡʥ ʙװʭ ᴇʛᴇʛʜʣʠʡʛ ʰװװʞ, ʜʫʪʫʫ ʵʩʚʵʣ ʘʣʜʘʘʪʘʡ ᴇʛᴇʛʜʣʠʡʛ ʠʣʨװװʣʞ, 

ʤʘʪʝʤʘʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ ʭʵʨʵʛʪʵʡ. ʄʘʪʝʤʘʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʩʵʥ 

ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʥʵ.  

¶ ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʤʘʪʝʤʘʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪʘʘʨ ʪʫʭʘʡʥ ᴇʛᴇʛʜʣʠʡʛ 

ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʵʩʵʭʠʡʛ ʪʦʜʨʫʫʣʥʘ.  

¶ ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘ ʘʣʜʘʘʪʘʡ ʵʩʚʵʣ ʜʫʪʫʫ ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛʪ 

ʩʫʫʨʠʣʫʫʣʩʘʥ ʥʵʤʵʣʪ ʭʵʤʞװװʨʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦʛ ʭʠʡʞ ʙʦʣʥʦ.  

ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ʘʣʜʘʘʪʘʡ ᴇʛᴇʛʜʣʠʡʛ ʠʣʨװװʣʵʭʜʵʵ ʜʘʨʘʘʭ ʭʦʸʨ ʘʨʛʳʛ ʘʰʠʛʣʘʥʘ.   

1. ʍʵʨʵʚ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʤʞʠʣʪʠʡʥ ʥʵʛ ᴇʥʜᴇʨ ʜʵʭʴ ʫʪʛʘ ʜʫʪʫʫ ʵʩʚʵʣ ʘʣʜʘʘʪʘʡ 

ʪʦʭʠʦʣʜʦʣʜ ʩʘʣʭʠʥʳ ʙʦʩʦʦ ʰʠʣʞʣʵʛʠʡʥ ʠʣʪʛʵʛʯʠʡʛ ʘʰʠʛʣʘʥ ʫʪʛʳʛ ʛװʡʮʵʵʥ 

ʟʘʩʚʘʨʣʘʞ ʙʦʣʥʦ.  

2. ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛʠʡʥ ʙװʭ ᴇʥʜᴇʨʪ ʭʘʨʛʘʣʟʘʭ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ ʜʫʪʫʫ 

ʵʩʚʵʣ ʘʣʜʘʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʟʵʨʛʵʣʜʵʵ ʭʵʤʞʠʣʪʠʡʥ ʩʪʘʥʮʠʡʥ ʠʞʠʣ ᴇʥʜᴇʨ ʜʵʭʴ 

ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʤʞʠʣʪʵʵʨ ʭʠʡʩʵʥ ʢʦʨʨʝʣʷʮʠʡʥ ʪʵʛʰʠʪʛʵʣ ʘʰʠʛʣʘʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʳʛ ʛװʡʮʵʵʥ ʟʘʩʚʘʨʣʘʞ ʙʦʣʥʦ. ʕʥʵ ʘʨʛʳʛ ʘʰʠʛʣʘʭ װʝʜ 

ʭʘʤʘʘʨʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 0,8-ʘʘʩ ʠʭ ʫʪʛʘʪʘʡ ʙʘʡʭ ʭʵʨʵʛʪʵʡ.  

ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʩʵʨʛʵʵʭ ʪװʚʰʠʥ ʥʴ 90%-ʠʘʩ ʠʭ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜᴇʣ ʩʵʨʛʵʵʭ ʪװʚʰʥʠʡʛ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʪʦʦʮʥʦ.  



 

36 

 

 

 

ɹϮʨʪʛʵʛʜʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ- ʅʠʡʪ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ϺʛϺʛʜʣʠʡʥ ʪʦʦ 

ɸʣʜʘʘʪʘʡ ʭʵʤʞʠʣʪʠʡʥ ʪʦʦ - ɸʣʜʘʘʪʘʡ ʙʦʣʦʭ ʥʴ ʪʦʛʪʦʦʛʜʩʦʥ ϺʛϺʛʜʣʠʡʥ ʪʦʦ; 

ʆʨʭʠʛʜʩʦʥ ʭʵʤʞʠʣʪʠʡʥ ʪʦʦ - ɹϮʨʪʛʵʛʜʵʵʛϮʡ ʭʵʤʞʠʣʪʠʡʥ ʪʦʦ 

ᴆʛᴇʛʜᴇʣ ʟʘʩʚʘʨʣʘʞ ʩʵʨʛʵʵʭ  

ɼʵʵʨʭ ʘʨʛʘʯʣʘʣʘʘʨ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʦʣʦʥ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʜʫʪʫʫ ʵʩʚʵʣ ʘʣʜʘʘʪʘʡ 

ᴇʛᴇʛʜʣʠʡʛ ʟʘʩʚʘʨʣʘʞ ʩʵʨʛʵʵʭ װʡʣ ʷʚʮʳʥ װʨ ʜװʥʜ 1 ʞʠʣʵʵʩ ʜʵʵʰ ʭʫʛʘʮʘʘʥʳ ᴇʛᴇʛʜʣʠʡʛ 

ʙʦʣʦʚʩʨʫʫʣʥʘ. ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʩʵʨʛʵʵʭ ʪװʚʰʠʥʛ ʤᴇʥ ʟʘʘʞ ᴇʛᴇʭ ʸʩʪʦʡ. 

ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʥ ʤʘʪʝʤʘʪʠʢ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʭ ʷʚʮʜʘʘ ʜʫʪʫʫ ʙʦʣʦʥ ʘʣʜʘʘʪʘʡ 

ᴇʛᴇʛʜʣʠʡʥ ʰʘʣʪʛʘʘʥʳʛ ʪʘʡʣʙʘʨʣʘʥʘ. ʄᴇʥ ʰʠʥʵʵʨ ʩʵʨʛʵʵʥ ʟʘʩʚʘʨʣʘʞ ʙʘʡʛʘʘ ᴇʛᴇʛʜʣʠʡʥ 

ʪʘʣʘʘʨ ʪʦʜʦʨʭʦʡ ʪʘʡʣʙʘʨ ʦʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʉʘʣʭʠʥʳ ʭʫʨʜ, ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʵʵʩ 

ʛʘʜʥʘ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨ, ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʳʥ ᴇʛᴇʛʜʣʠʡʛ ʜʵʵʨʭ ʘʨʛʳʥ ʥʵʛʵʥ ʘʜʠʣʘʘʨ 

ʟʘʩʚʘʨʣʘʥ ʩʵʨʛʵʵʞ ʙʦʣʥʦ.  

ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʟʘʩʚʘʨʣʘʭ 

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʩʫʫʨʠʣʫʫʣʘʭ ʛʘװʨʳʥ ʦʡʨʦʣʮʦʦʭ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʘʞʠʛʣʘʣʪʳʥ 

ʩʪʘʥʮʳʥ ʤʵʜʵʵʣʣʠʡʛ ʘʰʠʛʣʘʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʭʵʤʞʠʣʪʠʡʥ 

ʧʘʨʘʤʝʪʨװװʜʠʡʛ ʟʘʩʚʘʨʣʘʥ ʛװʡʮʵʵʥʵ.  

ɹʦʛʠʥʦ ʭʫʛʘʮʘʘʥʳ ʩʘʣʭʠʥʳ ᴇʛᴇʛʜʣʠʡʛ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ᴇʛᴇʛʜᴇʣ ʙʦʣʛʦʥ ʟʘʩʚʘʨʣʘʭʳʥ ʪʫʣʜ 

ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʘʞʠʛʣʘʣʪʳʥ ʩʪʘʥʮʳʥ ʭʫʚʴʜ ʜʘʨʘʘʭ ʥᴇʭʮʣʠʡʛ ʙװʨʜװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

  :ʥʜװת

a) ʍʵʤʞʠʣʪʠʡʥ ʮʵʛ ʙʦʣʦʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʵʤʞʠʣʪʠʡʥ ʩʪʘʥʮʘʜ ʭʵʤʞʩʵʥ ʭʵʤʞʠʣʪʠʡʥ 

ʫʪʛʳʥ ʭʦʦʨʦʥʜʳʥ ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ᴇʥʜᴇʨ ʙʘʡʭ,  

b) 30-ʘʘʩ ʜʵʵʰ ʞʠʣʠʡʥ ʫʨʪ ʭʫʛʘʮʘʘʥʳ ʭʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜᴇʣ ʮʫʛʣʫʫʣʘʭ, 

c) ʋʨʪ ʭʫʛʘʮʘʘʥʳ ʘʞʠʛʣʘʣʪʳʥ ʩʪʘʥʮ ʙʘʡʨʣʘʭ ʛʘʟʘʨ ʥʫʪʘʛ ʥʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 

ʩʫʫʨʠʣʫʫʣʘʭ ʛʘʟʘʨ ʥʫʪʘʛʪʘʡ ʠʞʠʣ ʪᴇʩʪʵʡ ʮʘʛ ʫʫʨʳʥ ʥᴇʭʮᴇʣʪʵʡ ʙʘʡʭ,  

d) ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʩʫʫʨʠʣʫʫʣʘʭ ʛʘʟʘʨʪʘʡ ʦʡʨʭʦʥ ʟʘʡʜ ʙʘʡʨʣʘʩʘʥ ʙʘʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ.  

 

̄ ̄̅ ̌ ̒ ̞̞̖̑̄ ̓ ̙̃̉̎

=
ˎ ̞̞̑̓̄̄̅̒̎ ̖ ̞̍̇̉̌̓̉̊̎ ̓ ̏̏́ ̌̅́́̓́̊ ̖ ̞̍̇̉̌̓̉̊̎ ̓ ̏̏̏ ̖̑̉̄̅̒̏̎ ̖ ̞̍̇̉̌̓̉̊̎ ̓ ̏̏

ˎ ̞̞̑̑̓̄̄̅̒̎ ̖ ̞̍̇̉̌̓̉̊̎ ̓ ̏̏
̖ % 
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ʍʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜᴇʣ ʙʦʣʦʚʩʨʫʫʣʘʭ 

1. ʉʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ. 

ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʫʪʛʘ: ɾʠʣʠʡʥ ʭʫʛʘʮʘʘʥʳ ʭʵʤʞʠʣʪʠʡʛ ʭʘʨʴʮʫʫʣʘʭʜʘʘ ʠʞʠʣ ʮʘʛʪ 

ʙװʨʪʛʵʛʜʩʵʥ ᴇʛᴇʛʜʣʠʡʛ ʮʫʛʣʫʫʣʥʘ. ᴆʜʨʠʡʥ 0 ʮʘʛʘʘʩ 23 ʮʘʛ ʭװʨʪʵʣ ʭʵʤʞʩʵʥ ʭʵʤʞʠʣʪʠʡʥ 

ʜʫʥʜʘʞ ʫʪʛʘʘʨ ʘʚʥʘ. ʉʘʨʳʥ ʜʫʥʜʘʞ ʫʪʛʘ: ʉʘʨʳʥ ʭʫʛʘʮʘʘʥʳ ʭʵʤʞʠʣʪʠʡʛ ʭʘʨʴʮʫʫʣʘʭʜʘʘ 

ʠʞʠʣ ʮʘʛʪ ʙװʨʪʛʵʛʜʩʵʥ ᴇʛᴇʛʜʣʠʡʛ ʮʫʛʣʫʫʣʥʘ. ᴆʜʨʠʡʥ 0 ʮʘʛʘʘʩ 23 ʮʘʛ ʭװʨʪʵʣ ʭʵʤʞʩʵʥ 

ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʘʘʨ ʘʚʥʘ.  

2. ʉʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʪʘʨʭʘʣʪ 

ʉʘʣʭʠʥʳ ʭʫʨʜ, ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ ʜʘʚʪʘʤʞʠʡʛ 1ʤ /ʩ-ʠʡʥ ʟʘʡʮʪʘʡʛʘʘʨ ʙװʨʪʛʵʥʵ. ʉʘʣʭʠʥʳ 

ʭʫʨʜ 4,6 ʤ/ʩ-ʵʵʩ 5,5 ʤ/ʩ ʙʦʣ 5 ʤ/ʩ ʛʵʞ ʙװʭʵʣ ʫʪʛʘʘʨ ʙװʨʪʛʵʥʵ.  

3. ʉʘʣʭʠʥʳ ʯʠʛʣʵʣ ʙʘ ʯʠʛʣʵʣʵʵʩ ʭʘʤʘʘʨʩʘʥ ʩʘʣʭʠʥʳ ʥʷʛʪʨʘʣʳʥ ʜʘʚʪʘʤʞ 

ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʜʘʚʪʘʤʞ ʙʘ ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ ʥʷʛʪʳʥ ʪʘʨʭʘʣʪʳʥ ʯʠʛʣʵʣʠʡʛ 16 

ʩʝʢʪʦʨʪ ʭʫʚʘʘʞ ʪʦʦʮʩʦʥ. ʕʥʵ װʟװװʣʵʣʪʵʵʨ ʩʘʣʭʠʥ ʜʵʣʙʵʵʛ ʟʫʨʞ װʟװװʣʩʵʥ. ɾʠʣʠʡʥ 

ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʠʡʪ ʥʷʛʪʨʘʣ ʥʴ ʩʝʢʪʦʨ ʪʫʩ ʙװʨʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ 

ʥʷʛʪʨʘʣʳʥ ʭʫʚʴ ʶʤ. ʉʘʣʭʠʥʳ ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣʜ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʨʜ ʭʵʨʚʵʵ ʙʘʛʘ 

ʫʪʛʘʪʘʡ ʙʘʡʚʘʣ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʥʝʨʛʠʡʥ ʥʷʛʪʨʘʣ ʙʘʛʘ ʙʘʡʭ ʪʫʣ ʵʥʵ װʟװװʣʵʣʪʠʡʛ 

ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣʵʵʨ ʘʚʯ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʛ ʪᴇʣᴇʚʣᴇʞ ʙʦʣʦʭʛװʡ.  

4. ʉʘʣʭʠʥʳ ʙʦʩʦʦ ʰʠʣʞʣʵʛʠʡʛ ʠʣʪʛʵʛʯ ʟʵʨʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʕʥʵ ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫʛʘʘʩ ʜʵʵʰʭʠ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛʠʡʥ ᴇʥʜᴇʨ ʙʘ ʩʘʣʭʠʥʳ ʭʫʨʜ 

ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʠʣʨʭʠʡʣʵʭ ʤʘʪʝʤʘʪʠʢ ʠʣʵʨʭʠʡʣʣʵʣ ʶʤ.ʕʥʵ ʥʴ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʛʘʘʩ 

ʜʵʵʰʭʠ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛʠʡʥ ᴇʥʜᴇʨ ʙʘ ʩʘʣʭʠʥʳ ʭʫʨʜ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʠʣʨʭʠʡʣʵʭ 

ʤʘʪʝʤʘʪʠʢ ʠʣʵʨʭʠʡʣʣʵʣ ʶʤ. ᴆʥʜʨʠʡʥ ᴇᴇʨ ᴇᴇʨ ʮʵʛʪ ʭʵʤʞʩʵʥ ʩʘʣʭʠʥʳ ʭʵʤʞʠʣʪ ʙʘʡʭʛװʡ 

ʵʩʚʵʣ ʜʫʪʫʫ ʙʘʡʛʘʘ ʪʦʭʠʦʣʜʦʣʜ ʰʠʣʞʣʵʛʠʡʛ ʠʣʛʵʛʯ ʟʵʨʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 1/7 ʙʫʶʫ 0,143 ʛʵʞ ʪʦʦʮʦʦʥʜ ʘʰʠʛʣʘʥʘ.  

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛʪ ʪʦʜʦʨʭʦʡ ʥʵʛ ᴇʥʜᴇʨʪ ʩʫʫʨʠʣʫʫʣʩʘʥ ʭʵʤʞװװʨʵʵʩ ʮʫʛʣʫʫʣʩʘʥ ʘʥʭʜʘʛʯ 

ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ ʩʘʣʭʠʥʳ ʰʠʣʞʣʵʛʠʡʛ ʠʣʪʛʵʛʯ ʟʵʨʛʠʡʥ ʢʦʵʬʬʠʮʝʥʪʠʡʥ ʜʘʛʫʫ ʭװʩʩʵʥ 

ᴇʥʜᴇʨ ʜʵʭʴ ʩʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ ʨʫʫ ʰʠʣʞװװʣʞ ʙʦʣʥʦ. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

 ʜʠʡʛ ʩʘʣʭʠʥװװʯʠʡʛ ʪʦʦʮʦʭʜʦʦ ʩʘʣʭʠʥʳ ʜʵʵʨʭ ʧʘʨʘʤʝʪʨװʡʣʜʚʵʨʣʵʭ ʵʨʯʠʤ ʭװ ʨʠʡʥװװʩʛװװ

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʙʫʣʳʥ ᴇʥʜᴇʨʪ ʰʠʣʞװװʣʵʥ ʪʦʦʮʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  
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5. ʉʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ  

ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʛ װʥʵʣʛʵʵʛ ʭʠʡʭʵʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʯʫʭʘʣ װʟװװʣʵʣʪʠʡʥ ʥʵʛ 

ʥʴ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʙᴇʛᴇᴇʜ ʵʥʵ װʟװװʣʵʣʪ ʥʴ ʭʵʚʪʵʵ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʩʪʘʥʜʘʨʪ 

ʭʘʟʘʡʣʪʘʘʨ ʠʣʵʨʭʠʡʣʵʛʜʵʥʵ.  

6. ʎʘʛʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ  

ʎʘʛʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʤʠʡʛ ʪʦʦʮʦʭʜʦʦ 10 ʤʠʥʫʪ ʪʫʪʘʤʜ 

ʭʘʨʛʘʣʟʘʭ ʭʘʤʛʠʡʥ ʠʭ ʭʫʡʣʨʘʣʪʳʥ ʫʪʛʳʛ ʘʚʥʘ. 

7. ʍʵʚʠʡʥ ʪʦʛʪʚʦʨʛװʡ ʥᴇʭʮᴇʣʜ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʩʪʘʥʜʘʨʪ 

ʭʘʟʘʡʣʪ 

ʉʘʣʭʠʥʳ ʛʦʨʠʤ ʝʨʜʠʡʥ ʭʫʡʣʨʘʣʪʪʘʡ ʥᴇʭʮᴇʣʜ ʭʫʡʣʨʘʣʪʳʥ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʥ 

ʪᴇʣᴇᴇʣʣʠʡʥ ʫʪʛʳʛ ʪʦʦʮʦʭʜʦʦ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʙʫʣʳʥ ᴇʥʜᴇʨʪ ʭʘʨʛʘʣʟʘʭ 

ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ 90%-ʠʡʥ װʟװװʣʵʣʪʪʵʡ ʙʘʡʭʘʘʨ ʪʦʦʮʥʦ. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʪ 

ʥᴇʣᴇᴇʣᴇʭ ʥʵʤʵʣʪ ʤʝʭʘʥʠʢ ʘʯʘʘʣʣʳʛ ʪʦʦʮʦʭ ʙʦʣ ʩʘʣʭʠʥʳ ʭʵʤʞʠʣʪ ʪʫʩ ʙװʨʠʡʥ ʭʵʚʠʡʥ 

ʪʘʨʭʘʣʪʳʛ ʪʦʦʮʦʭ ʟʘʤʘʘʨ ʪʵʜʛʵʵʨʠʡʥ װʟװװʣʵʣʪʠʡʛ ʜʵʵʨʭ ʩʪʘʥʜʘʨʪ ʘʥʛʠʣʘʣ ʨʫʫ ʦʡʨʪʫʫʣʞ 

ʙʦʣʥʦ. ʍʫʡʣʨʘʣʪʳʥ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʛ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʪʦʦʮʥʦ.  
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ɼʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʭʫʡʣʨʘʪʣʳʥ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪ (Iref )-ʳʥ ʩʪʘʥʜʘʨʪ ʫʪʛʳʛ װʟװװʣʵʚ.  

ʍϮʩʥʵʛʪ 2.4. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨʠʡʥ ʘʥʛʠʣʘʣʳʥ ʝʨϺʥʭʠʡ ϮʟϮϮʣʵʣʪ 

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʘʥʛʠʣʘʣ A B C 

Iref (-) 0.16 0.14 0.12 

ɼʵʵʨʭ װʟװװʣʵʣʪװװʜ ʥʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʙʫʣʳʥ ᴇʥʜᴇʨʪ ʭʘʨʛʘʣʟʘʭ ʫʪʛʘ ʶʤ.  

A- ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ᴇʥʜᴇʨ, 

B- ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʜʫʥʜ ʟʵʨʵʛ, 

C- ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʙʘʛʘ, 

Iref - 15ʤ/ʩ ʩʘʣʭʠʥʳ ʭʫʨʜʘʥʜ ʭʘʨʛʘʣʟʘʭ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʤʠʡʥ ʟᴇʚʰᴇᴇʨᴇʛʜʩᴇʥ ʫʪʛʘ. 

8. ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

ʉʘʣʭʠʥʳ ʭʵʤʞʠʭ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʢʦʨʨʝʣʷʮʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʵʵʨ ʠʣʵʨʭʠʡʣʞ ʙʦʣʥʦ.  
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ɻʋʈɸɺɼʋɻɸɸʈ ɹתʃʕɻ: ʀʍ ʏɸɼʃʓʅ ʉɸʃʍʀʅ ʎɸʍʀʃɻɸɸʅ ʉʊɸʅʎ ɹɸʈʀʍ 

ɹʆʃʆʄɾʊʆʁ ɻɸɿʈʓɻ ʊʆɼʆʈʍʆʁʃɾ,  ɿʋʈɸɻʃɸʃ ʍʀʁʍ ʉʋɼɸʃɻɸɸ  

3.1 ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ 

ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ- ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ ʜʘʣʙʘʥʛʠʡʥ ʵʨʛʵʣʪʠʡʥ ʪʘʣʙʘʡʥ 

ʥʵʛʞ ʭʵʩʵʛʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʘʛʪʨʘʣʳʛ DWP װʩʛʵʵʨ ʪʵʤʜʵʛʣʵʭ ʙᴇʛᴇᴇʜ 

ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʪʦʦʮʥʦ.  

 
()( )3

1

1

2

n

WP i

i

D v
n

r
=

= ä  (3.1) 

ʕʥʜ,  

DWP - ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʜʫʥʜʘʞ ʥʷʛʪʨʘʣ, ɺʪ/ʤ2; 

n - ʜʫʥʜʘʞ ʭʫʛʘʮʘʘʥʜ ʭʘʨʛʘʣʟʘʭ ʭʵʤʞʠʣʪʠʡʥ ʪʦʦ; 

ɟ - ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʥʷʛʪ, ʢʛ/ʤ3; 

Vi
3 - ʭɻ ʤʞʠʣʪʠʡʥ i-ʜʫʛʘʘʨ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʢʫʙ, ʤ/ʩ; 

ʕʥʵ ʪʵʛʰʠʪʛʵʣʵʵʨ ʦʣʦʥ ʞʠʣʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʳʛ ʘʰʠʛʣʘʭʘʘʩ ʛʘʜʥʘ ʩʘʨ, 

ʞʠʣʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʤʞʠʣʪʠʡʛ (n>1) ʘʰʠʛʣʘʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʳʛ 

ʪʦʦʮʦʞ ʙʦʣʥʦ. ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʳʛ ʪʦʦʮʦʭʳʥ ʪʫʣʜ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ 

ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʥʷʛʪʳʛ ʪʦʦʮʦʦʣʦʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ɸʛʘʘʨʳʥ ʥʷʛʪ ʥʴ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ 

ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ, ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰʭʠ ᴇʥʜᴇʨ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʥʘ.  

ʊʫʭʘʡʥ ʥʫʪʛʠʡʥ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ ʤʵʜʵʛʜʵʞ ʙʘʡʚʘʣ ʜʘʨʘʘʭ ʪʦʤʲʸʦʛʦʦʨ ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ 

ʥʷʛʪʳʛ ʦʣʥʦ.  

 P

RT
r=  (3.2) 

ʕʥʜ,   

ɟ -ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʥʷʛʪ, ʢʛ/ʤ3; 

P -ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ, ʇʘ; 

R -ʭʠʡʥ ʪʦʛʪʤʦʣ, (287 ɼʞ/ʢʛ Å 0K); 

T -ʘʛʘʘʨʳʥ ʭʵʤ, 0ʂ ( +273), 
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ʊʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪʳʛ ʤʵʜʵʭ ʙʦʣʦʤʞʛװʡ ʪʦʭʠʦʣʜʦʣʜ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛ 

ʙʘʡʨʣʘʭ ʛʘʟʨʳʥ ᴇʥʜᴇʨʰʠʣ ʙʦʣʦʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʘʘʩ ʭʘʤʘʘʨʩʘʥ ʜʘʨʘʘʭ 

ʠʣʵʨʭʠʡʣʣʠʡʛ ʘʰʠʛʣʘʥʘ.  

 0= exp

g z

RTP

RT
r

- Öå õ
æ ö
ç ÷å õ

æ ö
ç ÷

 (3.3) 

ʕʥʜ,  

ɟ -ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʥʷʛʪ, ʢʛ/ʤ3; 

P0 -ʜʘʣʘʡʥ ʪװʚʰʠʥ ʜʵʭ ʩʪʘʥʜʘʨʪ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ(101.325ʇʘ), 

R -ʭʠʡʥ ʪʦʛʪʤʦʣ, (287 ɼʞ/ʢʛ Å 0K); 

T -ʘʛʘʘʨʳʥ ʭʵʤ, 0ʂ ( +273), 

g -ʜʵʣʭʠʡʥ ʪʘʪʘʭ ʭװʯʥʠʡ ʭʫʨʜʘʪʛʘʣ (9.8 ʤ/ʩ2); 

z -ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ʜʵʵʰʭʠ ᴇʥʜᴇʨʰʠʣ, m 

ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʥʝʨʛʠʡʥ ʥʷʛʪʨʘʣ- ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʥʝʨʛʠʡʥ 

ʥʷʛʪʨʘʣʳʛ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʪʦʦʮʥʦ: 
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ʕʥʜ, 

DWE - ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʥʝʨʛʠʡʥ ʥʷʛʪʨʘʣ, (ɺʪ Å ʮ)/ʤ2; 

m - ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʤʞʠʣʪʠʡʥ ʥʠʡʪ ʫʪʛʘ; 

 ́ - ʘʛʘʘʨʳʥ ʫʨʩʛʘʣʳʥ ʥʷʛʪ, ʢʛ/ʤ3; 

Vj
3 - j-ʜʫʛʘʘʨ ʭʵʤʞʠʣʪʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʢʫʙ, ʤ/ʩ; 

tj - ʭʵʤʞʠʣʪʠʡʥ j-ʜʫʛʘʘʨ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʫʪʛʳʛ ʠʣʪʛʵʭ ʭʫʛʘʮʘʘ; 

ʉʘʣʭʠʥʳ ʙʦʩʦʦ ʰʠʣʞʣʵʛʠʡʛ ʭװʯʥʠʡ ʭʫʫʣʠʘʨ ʪʦʦʮʦʭ ʪʦʤʲʸʦ ʙʘ ʰʠʣʞʣʵʛʠʡʛ 

ʠʣʪʛʵʛʯ ʟʵʨʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ- ʉʘʣʭʠʥʳ ʙʦʩʦʦ ʰʠʣʞʣʵʛʠʡʛ ʭװʯʥʠʡ 

ʭʫʫʣʠʘʨ ʜʘʨʘʘʭ ʪʦʤʲʸʦʛʦʦʨ ʪʦʦʮʥʦ. 
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ʕʥʜ, 

 h - ʰʠʣʞʣʵʛʠʡʛ ʠʣʪʛʵʛʯ ʟʵʨʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; 

v2 - z2 ᴇʥʜᴇʨʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʨʜ, ʤ/ʩ; 

v1 - z1 ᴇʥʜᴇʨʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʨʜ, ʤ/ʩ. 

ʉʘʣʭʠʥʳ ʙʦʩʦʦ ʰʠʣʞʣʵʛʠʡʛ ʠʣʪʛʵʛʯ ʟʵʨʛʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ(Ŭ)-ʠʡʛ ʜʘʨʘʘʭ ʪʵʛʰʠʪʛʵʣʵʵʨ 

ʦʣʥʦ: 

 2 1

2 1

log( / )

log( / )

v v

z z
a=  (3.6) 

ʉʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ - 10 ʤʠʥʫʪʳʥ ʭʫʛʘʮʘʘʥʜ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ 

ʵʨʯʤʠʡʛ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʵʵʨ ʪʦʦʮʥʦ. ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʛ ʩʘʣʭʠʥʳ 

ʜʫʥʜʘʞ ʭʫʨʜʪʘʡ ʭʘʨʴʮʫʫʣʩʘʥ ʭʘʨʴʮʘʘʛ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʛʵʥʵ. ʊʦʜʦʨʭʦʡ 

ʭʫʛʘʮʘʘʥʜ ʭʘʨʛʘʣʟʘʭ ʭʵʤʞʠʣʪʠʡʥ ʠʞʠʣ ᴇʛᴇʛʜʣʠʡʛ ʪʦʦʮʦʦʥʜ ʘʰʠʛʣʘʥʘ. 

 
TI

V

s
=  (3.7) 

ʕʥʜ, 

IT - ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʪʣʳʥ ʵʨʯʠʤ; 

ů - 10 ʤʠʥʫʪʳʥ ʭʫʮʘʘʥʜ ʭʘʨʛʘʣʟʘʭ ʩʘʪʥʜʘʨʪ ʭʘʟʘʡʣʪ, m/s; 

V - 10 ʤʠʥʫʪʳʥ ʭʫʛʘʮʘʘʥʜ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ, ʤ/ʩ. 

ʉʘʣʭʠʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙʫʣʳʥ ᴇʥʜᴇʨ ʜʵʭ ʪʦʛʪʤʦʣ ʭʫʡʣʨʘʣʪʪʘʡ ʩʘʣʭʠʥʳ ʛʦʨʠʤʜ ʭʘʨʛʘʣʟʘʭ 

ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʥ ʪᴇʣᴇᴇʣᴇʭ ʫʪʛʳʛ ʪʦʦʮʦʭʜʦʦ ʜʘʨʘʘʭ ʠʣʵʨʭʠʡʣʣʠʡʛ 

ʘʰʠʛʣʘʥʘ. 

( )1 0.75 ; 5.6 /ref hubI V b b m ss= + =
 

(3.8) 

 

ʕʥʜ,  

ů1 - ʭʫʡʣʨʘʣʪʳʥ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʥ ʪᴇʣᴇᴇʣʣʠʡʥ ʫʪʛʘ; 

Vhub - ʩʘʣʭʠʥʳ ʪᴇʭᴇᴇᴇʨʤʞʠʡʥ ʙʫʣʳʥ ᴇʥʜᴇʨ ʜʵʭʴ ʩʘʣʭʠʥʳ ʭʫʨʜ. 
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ʍʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜ ʭʦʦʨʦʥʜʳʥ ʭʘʨʠʣʮʘʥ ʭʘʤʘʘʨʘʣ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜʵʜ ʭʵʤʞʩʵʥ ʩʘʣʭʠʥʳ װʟװװʣʵʣʪʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʛ ʪʦʛʪʦʦʭ 

ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʜʘʨʘʘʭ ʪʦʤʲʸʦʛʦʦʨ ʪʦʦʮʦʦʣʞ ʙʦʣʥʦ.  

 
( )

( )
1 2

1 2

1 2

,
,

S S

S S

S S

Cov V V
R V V

Var V Var V
=

è ø è ø
ê ú ê ú

 (3.9) 

ʕʥʜ, 

( )
1 2
,S SR V V  - S1 ʙʘ S2  ʭʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ ʮʫʚʘʘ ʢʦʨʨʝʣʷʮʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; 

( )
1 2
,S SCov V V  - S1 ʙʘ S2 ʭʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʦʭ ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ ʮʫʚʘʘ ʢʦʚʘʨʠʘʥʩ; 

1SVar Vè ø
ê ú - S1 ʭʵʤʞʠʣʪʠʡʥ ʮʵʛʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʣʙʵʣʟʵʣ; 

2SVar Vè ø
ê ú - S2 ʭʵʤʞʠʣʪʠʡʥ ʮʵʛʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʵʣʙʵʣʟʵʣ.  

 

3.2 ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʛʨʘʬʠʢ, ʩʘʣʭʠʥʳ ʛʦʨʠʤ 

ʪʦʜʦʨʭʦʡʣʦʭ 

ʕʥʵ ʙװʣʵʛʪ ʩʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʥ ʩʘʣʭʠʥʳ ʪᴇʣᴇʚ, 

ʛʦʨʠʤʳʥ װʥʵʣʛʵʵʛ ʭʵʨʭʵʥ ʭʠʡʭ, ʛʨʘʬʠʢ ʭʵʣʙʵʨʵʵʨ ʙʦʣʦʚʩʨʫʫʣʘʭ ʘʨʛʘʯʣʘʣʳʛ ʘʚʯ װʟʥʵ. 

ʀʭʵʚʯʣʵʥ ʞʠʣʠʡʥ ʩʘʣʭʠʥʳ ʪᴇʣᴇʚ ʙʘʡʜʘʣ ʙʦʣʦʥ ʩʘʨʳʥ ʩʘʣʭʠʥʳ ʪᴇʣᴇʚ ʙʘʡʜʣʳʛ ʛʨʘʬʠʢʘʘʨ 

ʜװʨʩʣʵʥ, ʩʘʣʭʠʥʳ ʥᴇʭʮʣʠʡʛ װʥʵʣʥʵ.  

ɾʠʣʠʡʥ ʩʘʣʭʠʥʳ ʪᴇʣᴇʚ, ʛʦʨʠʤ 

a) ʉʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʳʥ ʞʠʣʠʡʥ ᴇʜʨʠʡʥ ʭʵʣʙʵʣʟʣʠʡʥ 

ʤʫʨʫʡʛ ʙʘʡʛʫʫʣʘʭ; 

b) ʉʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʳʥ ʞʠʣʠʡʥ ʭʵʣʙʵʣʟʣʠʡʥ ʤʫʨʫʡʛ 

ʙʘʡʛʫʣʘʭ ; 

c) ʉʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʪʘʨʭʘʣʪʳʥ 

ʛʠʩʪʦʛʨʘʤ ʙʘʡʛʫʫʣʘʭ; 

d) ɾʠʣʠʡʥ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ ʙʦʣʦʥ ʩʘʣʭʠʥ ʜʵʣʙʵʵʛ ʙʘʡʛʫʫʣʘʭ; 
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e) ʉʘʣʭʠʥʳ ʯʠʛʣʵʣ ʙʘ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʭʘʤʘʘʨʣʳʛ 

ʙʘʡʛʫʫʣʥʘ. 

ʉʘʨʳʥ ʩʘʣʭʠʥʳ ʪᴇʣᴇʚ, ʛʦʨʠʤ 

a) ʉʘʨ ʪʫʩ ʙװʨʠʡʥ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ ʙʦʣʦʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ᴇʜʨʠʡʥ 

ʚʘʨʠʘʮʠʡʥ ʤʫʨʫʡ ʙʘʡʛʫʫʣʘʭ; 

b)  ʉʘʨ ʪʫʩ ʙװʨʠʡʥ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ ʙʘ ʩʘʣʭʠʥ ʜʵʣʙʵʵʛ ʙʘʡʛʫʫʣʘʭ; 

c)  ʉʘʨ ʪʫʩ ʙװʨʵʵʨ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʭʘʤʘʘʨʣʳʛ 

ʙʘʡʛʫʫʣʥʘ. 

ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʞ, ʪʫʭʘʡʥ ʛʘʟʨʳʥ ʞʠʣʠʡʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ 

  .ʣʵʣʪʠʡʛ ʜʘʨʘʘʭ ʟʫʨʘʛʪ ʭʘʨʫʫʣʘʚװװʟװ

ɿʫʨʘʛ 3.1. ʉʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʭϮʯʥʠʡ ʥʷʛʪʨʘʣʳʥ ʞʠʣʠʡʥ ʛʦʨʠʤ 

ʍϮʩʥʵʛʪ 3.1. ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʵʵʨ ʭʘʨʫʫʣʩʘʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞ 

ʍʵʤʞʠʣʪʠʡʥ  

ʭʫʛʘʮʘʘ 

ʉʘʣʭʠʥʳ ʭʫʨʜ (ʤ/ʩ) 
ʅʠʡʪ 

0-3 3-6 6-9 9-12 12-15 ɼʵʵʰ  

 

ʉʘʣʭʠʥʳ 

ʯʠʛʣʵʣ 

(°) 

N 0.66% 1.70% 2.41% 1.28% 0.61% 0.23% 6.89% 

NNE 0.85% 3.14% 3.80% 2.21% 0.65% 0.12% 10.78% 

NE 1.01% 3.34% 3.23% 1.69% 0.49% 0.10% 9.86% 

ENE 0.77% 1.40% 1.41% 0.41% 0.05% 0.00% 4.04% 

E 0.64% 0.87% 0.79% 0.33% 0.01% 0.00% 2.63% 

EES 0.58% 0.79% 0.68% 0.16% 0.03% 0.00% 2.24% 

ES 0.52% 0.62% 0.68% 0.38% 0.08% 0.01% 2.29% 
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SES 0.44% 0.70% 0.54% 0.48% 0.16% 0.01% 2.33% 

S 0.57% 0.81% 0.63% 0.53% 0.34% 0.08% 2.96% 

SSW 0.80% 2.09% 2.80% 2.20% 1.04% 0.20% 9.13% 

SW 0.94% 3.56% 8.18% 9.28% 3.17% 0.18% 25.30% 

WSW 0.65% 1.74% 2.05% 1.41% 0.62% 0.17% 6.63% 

W 0.51% 1.18% 0.84% 0.61% 0.25% 0.09% 3.47% 

WNW 0.40% 0.89% 0.78% 0.76% 0.31% 0.06% 3.20% 

NW 0.49% 0.98% 1.20% 0.81% 0.27% 0.13% 3.88% 

NNW 0.38% 1.08% 1.68% 0.82% 0.31% 0.10% 4.37% 

ʅʠʡʪ 10.21% 24.86% 31.71% 23.35% 8.39% 1.47% 100.00% 

 

ɿʫʨʘʛ 3.2.  ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʵʵʨ ʭʘʨʫʫʣʩʘʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞ 

ʉʘʨʳʥ ʩʘʣʭʠʥʳ ʛʦʨʠʤ 

ʉʘʣʭʠʥʳ ʭʫʨʜ , ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʘʨʘʣ ʙʦʣʦʥ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʩʘʨʳʥ ʭʵʣʙʵʣʟʣʠʡʛ 

ʜʦʦʨ ʭʘʨʫʫʣʘʚ. 

 

a) ʅʵʛʜװʛʵʵʨ ʩʘʨ. 

 

b) ʍʦʸʨʜʫʛʘʘʨ ʩʘʨ. 

 

c) ɻʫʨʘʚʜʫʛʘʘʨ ʩʘʨ. 
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d) ɼᴇʨᴇʚʜװʛʵʵʨ ʩʘʨ. 

 

e) ʊʘʚʜʫʛʘʘʨ ʩʘʨ. 

 

f) ɿʫʨʛʘʘʜʫʛʘʘʨ ʩʘʨ. 

 

g) ɼʦʣʦʦʜʫʛʘʘʨ ʩʘʨ. 

 

h) ʅʘʡʤ ʜʫʛʘʘʨ ʩʘʨ. 

 

i) ɽʩ ʜװʛʵʵʨ ʩʘʨ. 

 

j) ɸʨʘʚʜʫʛʘʘʨ ʩʘʨ. 

 

k) ɸʨʚʘʥ ʥʵʛʜװʛʵʵʨ ʩʘʨ. 

 

l) ɸʨʚʘʥ ʭʦʸʨʜʫʛʘʘʨ ʩʘʨ. 

 

a) 1-ʨ ʩʘʨ. 

 

b) 2-ʨ ʩʘʨ. 

 

c) 3-ʨ ʩʘʨ. 

 

d) 4-ʨ ʩʘʨ. 

 

e) 5-ʨ ʩʘʨ. 

 

f) 6-ʨ ʩʘʨ. 
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ɿʫʨʘʛ 3.3.  ʉʘʨrʥ ʪʫʩ ʙϮʨʠʡʥ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʘ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʭʦʥʦʛʠʡʥ ʭʵʣʙʵʣʟʣʠʡʥ 

ʛʦʨʠʤ 

 

g) 7-ʨ ʩʘʨ. 

 

h) 8-ʨ ʩʘʨ. 

 

i) 9-ʨ ʩʘʨ. 

 

j) 10-ʨ ʩʘʨ. 

 

k) 11-ʨ ʩʘʨ. 

 

l) 12-ʨ ʩʘʨ. 

 

a) 1-ʨ ʩʘʨ. 

 

b) 2-ʨ ʩʘʨ. 

 

c) 3-ʨ ʩʘʨ. 

 

d) 4-ʨ ʩʘʨ. 

 

e) 5-ʨ ʩʘʨ. 

 

f) 6-ʨ ʩʘʨ. 

 

g) 7-ʨ ʩʘʨ. 

 

h) 8-ʨ ʩʘʨ. 

 

i) 9-ʨ ʩʘʨ. 
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ɿʫʨʘʛ 3.4. ʉʘʨ ʪʫʩ ʙϮʨʪ ʭʘʨʛʘʣʟʘʭ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʩʘʣʭʠʥ ʜʵʣʙʵʵ 

ʍϮʩʥʵʛʪ 3.2. ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʵʵʨ ʭʘʨʫʫʣʩʘʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞ 

ʉʘʣʭʠʥʳ 

ʯʠʛʣʵʣ (°) 

ʉʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ (ʤ/ʩ) 

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

N 7.36 7.54 7.36 8.31 9.98 8.48 6.03 6.08 6.52 6.47 6.54 4.31 

NNE 5.97 7.06 8.36 7.60 8.43 8.42 6.02 6.26 5.67 7.12 7.66 6.93 

NE 4.52 6.10 8.97 7.32 7.89 8.47 4.87 6.63 5.75 7.05 6.68 4.75 

ENE 3.16 4.44 6.26 5.80 6.69 6.27 4.55 6.20 6.07 5.50 4.86 2.96 

E 2.27 3.43 6.19 4.62 6.73 5.59 4.95 6.05 6.65 3.56 2.16 2.04 

EES 3.06 2.53 5.26 5.00 4.74 5.70 4.64 6.12 5.73 6.63 2.02 1.44 

ES 4.15 2.46 6.05 6.22 6.61 5.60 7.65 6.08 6.09 5.84 3.31 1.24 

SES 1.90 3.30 5.41 8.08 6.51 5.35 7.64 5.49 8.55 4.01 3.81 0.58 

S 3.22 3.04 7.67 6.73 8.26 4.61 7.63 7.65 8.59 4.91 5.89 2.41 

SSW 8.46 7.18 7.35 8.44 8.79 5.60 7.70 8.06 7.74 8.61 7.61 7.27 

SW 9.60 9.00 8.41 8.78 8.87 6.06 7.40 7.60 7.87 8.65 8.15 9.28 

WSW 6.52 6.96 8.20 7.89 9.50 5.80 5.95 8.81 7.57 7.59 6.27 7.41 

W 5.30 6.35 8.83 7.03 9.21 6.07 4.44 8.35 5.52 6.52 4.44 6.89 

WNW 5.19 8.92 10.2 8.02 7.70 8.02 4.28 6.95 5.74 7.44 2.85 7.92 

NW 5.88 8.56 7.08 10.2 8.32 7.47 5.60 6.20 6.47 7.28 4.01 7.53 

NNW 4.39 6.46 6.01 8.79 9.33 8.07 6.09 6.80 7.24 7.70 4.53 6.17 

 

a) 1-ʨ ʩʘʨ. 

 

b) 2-ʨ ʩʘʨ. 

 

c) 3-ʨ ʩʘʨ. 

 

j) 10-ʨ ʩʘʨ. 

 

k) 11-ʨ ʩʘʨ. 

 

l) 12-ʨ ʩʘʨ. 
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d) 4-ʨ ʩʘʨ. 

 

e) 5-ʨ ʩʘʨ. 

 

f) 6-ʨ ʩʘʨ. 

 

g) 7-ʨ ʩʘʨ. 

 

h) 8-ʨ ʩʘʨ. 

 

i) 9-ʨ ʩʘʨ. 

 

j) 10-ʨ ʩʘʨ. 

 

k) 11-ʨ ʩʘʨ . 

 

l) 12-ʨ ʩʘʨ. 

 

ʋʨʪ ʭʫʛʘʮʘʘʥʳ ʘʞʠʛʣʘʣʪʳʥ ʩʪʘʥʮʘʘʩ ʘʚʩʘʥ ʩʘʣʭʠʥʳ ʭʵʤʞʠʣʪʵʵʨ ʙʦʣʦʚʩʨʫʫʣʩʘʥ 

ʩʘʣʭʠʥʳ ʪᴇʣᴇʚ 

a) ʍʵʤʞʠʣʪʠʡʥ ʮʵʛʠʡʥ ʩʘʣʭʠʥʳ ʭʵʤʞʠʣʪʪʵʡ ʠʞʠʣ ʭʫʛʘʮʘʘʥʜ ʭʘʨʛʘʣʟʘʭ 

ᴇʛᴇʛʜʠʡʛ ʘʰʠʛʣʘʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʛʠʩʪʦʛʨʘʤʳʛ 

ʙʘʡʛʫʫʣʘʭ; 

b) 20-30 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʭʵʤʞʩʵʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ᴇᴇʨʯʣᴇʣʪʠʡʥ 

ʛʠʩʪʦʛʨʘʤʳʛ ʙʘʡʛʫʫʣʥʘ. 

ʉʘʣʭʠʥʳ ʥᴇʭʮʣʠʡʛ ʠʣʵʨʭʠʡʣʵʭ ʜʵʵʨʭ ʛʨʘʬʠʢʫʫʜʳʛ ʙʘʡʛʫʫʣʘʭʜʘʘ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ 

ʭʵʣʙʵʣʟʵʣ, ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ, ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʥᴇʭʮᴇʣ, ʮʘʭʠʣʛʘʘʥ ʘʯʘʘʣʣʳʥ ʛʨʘʬʠʢ 

ʟʵʨʛʠʡʛ ʭʘʨʴʮʫʫʣʘʥ ʩʫʜʣʘʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʙʘʡʛʫʫʣʘʭ ʭʵʨʵʛʪʵʡ. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʘʯʘʘʣʣʳʥ ᴇᴇʨʯʣᴇʣʪʠʡʥ ʭʘʤʘʘʨʘʤʞʠʡʛ 

ʭʘʨʠʮʫʫʣʘʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʭʠʡʭ ʥʴ ʟװʡʪʵʡ.  
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ɿʫʨʘʛ 3.5. ʉʘʣʭʠʥʳ ʭʫʨʜ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʞʠʣʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʪʘʨʭʘʣʪ 

 

ɿʫʨʘʛ 3.6. ʉʘʣʭʠʳ ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣ, ʩʘʣʭʠʥ ʜʵʣʙʵʵ 

ʉʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ 

ʉʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ ʥʴ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʛʦʣ ʰʘʣʛʫʫʨ 

 ʯʥʠʡ ʥʷʛʪʨʘʣ ʥʴ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʪʘʨʭʘʣʪʳʥ ʥᴇʣᴇᴇ, ʘʛʘʘʨʳʥװʣʵʣʪ ʶʤ. ʉʘʣʭʠʥʳ ʭװװʟװ

ʫʨʩʛʘʣʳʥ ʥʷʛʪ, ʩʘʣʭʠʥʳ ʭʫʨʜʥʘʘʩ ʭʘʤʘʘʨʜʘʛ. ɼʘʨʘʘʭ ʭװʩʥʵʛʪʵʵʨ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ 

ʥʷʛʪʨʘʣʳʛ ʘʥʛʠʣʘʭ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʛ ʭʘʨʫʫʣʘʚ.  

ɾʠʣʠʡʥ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʩʪʘʥʜʘʨʪ ʥᴇʭʮʣʠʡʥ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪ ʙʦʣʦʥ ʙʦʜʠʪ 

ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ װʟװװʣʵʣʪװװʜ ʭʦʦʨʦʥʜʦʦ ʟᴇʨװװʪʵʡ ʙʘʡʭʳʛ ʘʥʭʘʘʨʯ װʟʵʭ 

ʭʵʨʵʛʪʵʡ.  

ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʠʡʥ ʜʘʚʪʘʤʞ, ʯʠʛʣʵʣʵʵʩ ʭʘʤʘʘʨʩʘʥ ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ ʥʷʛʪʨʘʣ  

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪᴇʣᴇʚʣᴇʣʪ ʥʴ ʩʘʣʭʠʥʳ ʵʥʝʨʛʠʡʥ ʥʷʛʪʨʘʣʳʥ ʭʫʚʘʘʨʠʣʘʣʪ  

ʙʦʣʦʥ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʙʘʨʟʛʘʨʰʠʣʪʠʡʥ ʥᴇʣᴇᴇʣʣᴇᴇʩ ʰʫʫʜ ʭʘʤʘʘʨʥʘ. ʉʘʣʭʠʥ 
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ʜʵʣʙʵʵʛ ʘʰʠʛʣʘʥ ʪʫʭʘʡʥ ʙװʩ ʥʫʪʛʠʡʥ ʟʦʥʭʠʣʦʭ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ ʨװװ ʭʘʨʫʫʣʘʥ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʛ ʩʫʫʨʠʣʫʫʣʥʘ. ɿʦʥʭʠʣʦʭ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣ ʫʫʣʳʥ ʭʦʨʤʦʡʜ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘʡʚʘʣ ʭʘʤʛʠʡʥ ʩʘʡʥ ʥᴇʭʮᴇʣ ʙʦʣʥʦ.  

ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ᴇʜʨʠʡʥ ʙʘ ʞʠʣʠʡʥ ᴇᴇʨʯʣᴇʣʪ 

ɾʠʣʠʡʥ (ʵʩʚʵʣ ʩʘʨ ʙװʨʠʡʥ) ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ (ʵʩʚʵʣ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ) ᴇʜʨʠʡʥ 

ʭʵʣʙʵʣʟʣʠʡʥ ʤʫʨʫʡʛ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʠʡʥ ᴇʜʨʠʡʥ ʘʯʘʘʣʣʳʥ ʤʫʨʫʡʪʘʡ ʭʘʨʴʮʫʫʣʥʘ. 

ʄᴇʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʣʠʡʥ ʭʵʣʙʵʣʟʣʠʡʥ ʤʫʨʫʡʛ (ʵʩʚʵʣ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ) 

ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʠʡʥ ʞʠʣʠʡʥ ʘʯʘʘʣʣʳʥ ʤʫʨʫʡʪʘʡ ʭʘʨʴʮʫʫʣʥʘ. ɼʵʵʨʭ 

  .ʜʠʡʛ ʭʘʨʴʮʫʫʣʞ ʭʘʤʛʠʡʥ ʥʠʡʮʪʵʡ ʥᴇʭʮʣʠʡʛ ʩʦʥʛʦʥ ʘʚʥʘװװʣʵʣʪװװʟװ

ʉʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ  

ʉʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ (IT) ʥʴ ʭʫʣʨʘʣʪʳʛ ʠʣʵʨʭʠʡʣʵʭ װʟװװʣʵʣʪ ʙᴇʛᴇᴇʜ  IT < 0,1 ʙʦʣ 

ʙʘʛʘ, 0,1 < IT < 0,25 ʙʦʣ ʜʫʥʜ ʟʵʨʵʛ, IT < 0,25 ʙʦʣ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʠʭʪʵʡ ʛʵʞ װʟʥʵ. 

ʊʘʡʣʙʘʨ: ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʭʫʚʴʜ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʥʴ ʟʘʡʣʰʛװʡ 

ʪʦʦʮʦʭ ʯʫʭʘʣ װʟװװʣʵʣʪʠʡʥ ʥʵʛ ʶʤ. ʋʯʠʨ ʥʴ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʠʤ ʥʴ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʛ ʙʫʫʨʫʫʣʘʭʘʘʩ ʛʘʜʥʘ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

 ʩʛʵʞ ʵʚʜʨʵʣ ʛʵʤʪʵʣ ʛʘʨʘʭ ʛʦʣ ʰʘʣʪʛʘʘʥ ʙʦʣʥʦ. ʍʵʚʠʡʥװװ ʨʪ ʤʝʭʘʥʠʢ ʘʯʘʘʣʘʣװװʩʛװװ

ʭʫʡʣʨʘʣʪʪʘʡ ʥᴇʭʮᴇʣʜ, ʭʫʡʣʨʘʣʪʳʥ ʩʪʘʥʜʘʨʪ ʭʘʟʘʡʣʪʳʥ ʪᴇʣᴇᴇʣʣʠʡʥ ʫʪʛʳʛ, ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʙʫʣʳʥ ᴇʥʜᴇʨ ʜʵʭ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʵʨʯʤʵʵʨ ʪʦʦʮʦʞ ʙʦʣʥʦ.  

ʍɻ ʤʞʠʣʪʠʡʥ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʘʣ 

ʍʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜʵʜ ʭʵʤʞʩʵʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʮʫʚʘʘ ʭʘʤʘʘʨʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ 

ʪʦʛʪʦʦʭ ʥʴ ᴇᴇʨ ᴇᴇʨ ʛʘʟʘʨ ʥʫʪʘʛ ʜʘʭʴ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʮʘʛʠʡʥ ʰʠʣʞʠʣʪʠʡʛ ʩʫʜʣʘʭʘʜ ʯʫʭʘʣ 

ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ. ʉʘʣʭʠʥʳ ʭʵʤʞʠʣʪʠʡʥ ʮʵʛװװʜʠʡʥ ʭʦʦʨʦʥʜʳʥ ʭʘʤʘʘʨʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ 

0,8-ʘʘʩ ʠʭ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ɹʫʩʘʜ ʮʘʛ ʫʫʨʳʥ ʭװʯʠʥ ʟװʡʣʩ 

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʛ ʩʫʫʨʠʣʫʫʣʘʭʜʘʘ ʮʘʛ ʫʫʨʳʥ ʦʥʮʛʦʡ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʛ ʩʫʜʣʘʥ, 

ʪʫʩʛʘʡ ʰʘʘʨʜʣʘʛʳʥ ʜʘʛʫʫ ʪʦʦʮʥʦ. ʕʥʵ ʥʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʩʫʫʨʠʣʫʫʣʘʣʪʳʥ 

ᴇʨʪʛʠʡʛ ʥʵʤʵʛʜװװʣʞ, װʡʣ ʘʞʠʣʣʘʛʘʘʛ ʠʣװװ ʥʘʨʠʡʥ ʙʦʣʛʦʜʦʛ. ʎʘʛ ʫʫʨʳʥ ʦʥʮʛʦʡ ʥᴇʭʮᴇʣʜ 

ʩʘʣʭʠʥʳ ʭʘʤʛʠʡʥ ʠʭ ʭʫʨʜ 40 ʤ/ʩ, ʩʘʣʭʠʥʳ ʜʵʵʜ ʭʫʨʜ 60 ʤ/ʩ ʭװʨʵʭ, ʘʛʘʘʨʳʥ ʭʵʤ -200ʉ-ʵʵʩ 

ʜʦʦʰ ʙʫʫʭ, ʮʘʩ, ʤᴇʩ, ʘʷʥʛʘ ʮʘʭʠʣʛʘʘʥ, ʘʛʘʘʨ ʤʘʥʜʣʳʥ ʵʨʜʵʩʞʠʣʪ, ʵʣʩʵʥ ʰʫʫʨʛʘ ʛʵʭ ʤʵʪ 

 .ʟʵʛʜʵʣ ʶʤװ
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3.3 ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ ʩʫʜʘʣʛʘʘ 

MNS 6940 : 2021 ï ñʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣò ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ 

ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʳʛ ʮʫʛʣʫʫʣʞ, ʙʦʣʦʚʩʨʫʫʣʘʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʥʷʛʪʨʘʣ, ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ, ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ ᴇʥʜᴇʨ ʟʵʨʛʵʵʩ ʭʘʤʘʘʨʫʫʣʘʥ 

ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʛ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʥ ʟʵʨʵʛʮʵʵ ʘʞʠʣʣʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ.  

ʉʘʣʭʠʥʳ ʭϮʯʥʠʡ  ʥʷʛʪʨʘʣ - ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʜ ʙʦʩʦʦ ʙʫʶʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘʡʨʣʘʩʘʥ 

ʥʵʛʞ ʪʘʣʙʘʡʜ ʠʨʵʭ ʩʘʣʭʠʥʳ ʭװʯʠʡʛ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ ʛʵʞ ʦʡʣʛʦʥʦ.  

ʉʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʥʷʛʪʨʘʣ - ʉʘʣʭʠʥʳ ʯʠʛʣʵʣʜ ʙʦʩʦʦ ʙʫʶʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʙʘʡʨʣʘʩʘʥ ʥʵʛʞ ʪʘʣʙʘʡʜ, ʪʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʳ ʪʫʨʰʠʜ ʠʨʵʭ ʩʘʣʭʠʥʳ ʭװʯʥʠʡ װʟװװʣʵʣʪʠʡʛ 

ʭʵʣʥʵ. 

ʉʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ - ʊʦʜʦʨʭʦʡ ʭʫʛʘʮʘʘʥʳ ʪʫʨʰ ʭʵʤʞʩʵʥ ʘʛʰʠʥ ʟʫʫʨʳʥ ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ ʜʫʥʜʘʞ ʫʪʛʘ ʶʤ. ʍʵʜʵʥ ʩʝʢʫʥʜʵʵʩ ʭʵʜʵʥ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʭʵʤʞʩʵʥ ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ ᴇʛᴇʛʜʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʞ ʜʫʥʜʘʞ ʫʪʛʳʛ ʪʦʦʮʦʦʣʥʦ.  

ʉʘʣʭʠʥʳ ʭʘʤʛʠʡʥ ʠʭ ʭʫʨʜ - 10 ʤʠʥʫʪʳʥ ʭʫʛʘʮʘʘʥ ʜʘʭʴ ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜʥʳ ʭʘʤʛʠʡʥ 

ʠʭ ʫʪʛʘ ʶʤ.  

ʉʘʣʭʠʥʳ ʜʵʵʜ ʭʫʨʜ - ɸʛʰʠʥ ʟʫʫʨʳʥ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʭʘʤʛʠʡʥ ʠʭ ʫʪʛʘ ʶʤ. 

ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ʪʘʨʭʘʣʪ - ʋʨʪ ʭʫʛʘʮʘʘʥʳ ʪʫʨʰʠʜ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʪʘʨʭʘʣʪʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ ʤʘʛʘʜʣʘʣʳʥ ʪʘʨʭʘʣʪ ʬʫʥʢʮʳʛ ʘʰʠʛʣʘʥʘ.  

ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʠʡʛ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʙʦʣʦʚʩʨʫʫʣʘʥ ʜʘʨʘʘʭ ʭװʩʥʵʛʪʠʡʥ ʜʘʛʫʫ 

ʣʘʚʣʘʛʘʘʥʳ ʫʪʛʘʪʘʡ ʭʘʨʴʮʫʫʣʘʥ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ ʟʫʨʘʛʣʘʣʳʛ ʭʠʡʩʵʥ.  ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 10 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ, ʩʘʣʭʠʥʳ 

ʭװʷʥʠʡ ʥʷʛʪʨʘʣ 250 ɺʪ/ʤ2-ʘʘʩ ʜʵʵʰ, ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 6.4 ʤ/ʩ-ʵʵʩ ʜʵʵʰ, 30 ʤʝʪʨʠʡʥ 

ᴇʥʜᴇʨʪ  ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ  400 ɺʪ/ʤ2-ʘʘʩ ʜʵʵʰ, ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 7.4 ʤ/ʩ-ʵʵʩ 

ʜʵʵʰ, 50 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ  ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ  500 ɺʪ/ʤ2-ʘʘʩ ʜʵʵʰ, ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ 

ʭʫʨʜ 8.0 ʤ/ʩ-ʵʵʩ ʜʵʵʰ, 70 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ  ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ  580 ɺʪ/ʤ2-ʘʘʩ ʜʵʵʰ, 

ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 8.4 ʤ/ʩ-ʵʵʩ ʜʵʵʰ, 80 ʤʝʪʨʠʡʥ ᴇʥʜᴇʨʪ  ʩʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣ  620 

ɺʪ/ʤ2-ʘʘʩ ʜʵʵʰ, ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 8.6 ʤ/ʩ-ʵʵʩ ʜʵʵʰ  ʛʘʟʘʨ ʥʫʪʘʛʪ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ ʵʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ  ʮʘʭʠʣʛʘʘʥ  

ʩʪʘʥʮʳʛ ʩʫʫʨʠʣʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ  ʙʦʣʦʭʳʛ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʪʦʜʦʨʭʦʡʣʩʦʥ. 
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ʍϮʩʥʵʛʪ 3.3. ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ  ʩʪʘʥʘʨʪʳʥ ʣʘʚʣʘʛʘʘʥʳ ʫʪʛʘ

 

10 ʤ 30 ʤ 50 ʤ 70 ʤ 80 ʤ 

ʉʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮʳʛ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʥʵʛʜʩʵʥ 

ʩװʣʞʵʵʥʜ 

ʭʦʣʙʦʭ 

ʙʦʣʦʤʞʪʦʡ 

ʵʩʵʭ 

ʉʘʣʭʠʥʳ 

ʭװʯʥʠʡ 

ʥʷʛʪʨʘʣ 

(ɺʪ/ʤ2) 

ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ 

ʰʘʣʛʫʫʨ 

 ʣʵʣʪװװʟװ

(ʤ/ʩ) 

ʉʘʣʭʠʥʳ 

ʭװʯʥʠʡ 

ʥʷʛʪʨʘʣ 

(ɺʪ/ʤ2) 

ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ 

ʰʘʣʛʫʫʨ 

 ʣʵʣʪװװʟװ

(ʤ/ʩ) 

ʉʘʣʭʠʥʳ 

ʭװʯʥʠʡ 

ʥʷʛʪʨʘʣ 

(ɺʪ/ʤ2) 

ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ 

ʰʘʣʛʫʫʨ 

 ʣʵʣʪװװʟװ

(ʤ/ʩ) 

ʉʘʣʭʠʥʳ 

ʭװʯʥʠʡ 

ʥʷʛʪʨʘʣ 

(ɺʪ/ʤ2) 

ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ 

ʰʘʣʛʫʫʨ 

 ʣʵʣʪװװʟװ

(ʤ/ʩ) 

ʉʘʣʭʠʥʳ 

ʭװʯʥʠʡ 

ʥʷʛʪʨʘʣ 

(ɺʪ/ʤ2) 

ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

ʩʘʣʭʠʥʳ 

ʭʫʨʜʥʳ 

ʰʘʣʛʫʫʨ 

 ʣʵʣʪװװʟװ

(ʤ/ʩ) 

1 <100 4.4 <160 5.1 <200 5.6 <230 5.8 <240 5.9  

2 100 ï 150 5.1 160 ï 240 5.9 200 ï 300 6.4 230-350 6.7 240-380 6.9  

3 150 ï 200 5.6 240 ï 320 6.5 300 ï 400 7.0 350-480 7.4 380-500 7.5 ɹʦʣʦʤʞʪʦʡ 

4 200 ï 250 6.0 320 ï 400 7.0 400 ï 500 7.5 480-580 7.9 500-620 8.1 ʉʘʡʥ 

5 250 ï 300 6.4 400 ï 480 7.4 500 ï 600 8.0 580-700 8.4 620-750 8.6 ʄʘʰ ʩʘʡʥ 

6 300 ï 400 7.0 480 ï 640 8.2 600 ï 800 8.8 700-920 9.2 750-1000 9.4 ʄʘʰ ʩʘʡʥ 

7 400 ï 1000 9.4 640 ï 1600 11.0 800 ï 2000 11.9 920-2200 12.4 1000-2400 12.7 ʄʘʰ ʩʘʡʥ 

ʊʘʡʣʙʘʨ:  

1 ʉʘʣʭʠʥʳ ʰʠʣʞʣʵʛʠʡʥ ʠʣʪʛʵʛʯ 1/7 װʝʜ ᴇᴇʨ ᴇᴇʨ ᴇʥʜᴇʨ ʜʵʭ ʞʠʣʠʡʥ ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜʥʳ ʰʘʣʛʫʫʨ װʟװװʣʵʣʪʠʡʛ ʪʦʦʮʩʦʥ. 

2 ʉʘʣʭʠʥʳ ʭװʯʥʠʡ ʥʷʛʪʨʘʣʳʥ ʜʵʵʜ ʭʷʟʛʘʘʨʪ ʭʘʨʛʘʣʟʘʭ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʞʠʰʠʛ ʫʪʛʳʛ ʜʘʣʘʡʥ ʪװʚʰʥʠʡ ʩʪʘʥʜʘʨʪ ʘʛʘʘʨʳʥ ʜʘʨʘʣʪ ʙʘ ʈʝʣʝʡʥ ʪʘʨʭʘʣʪʳʥ ʬʫʥʢʮʵʵʨ 

ʪʦʦʮʦʦʣʦʚ. 
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3.4  ʄʘʥʘʡ ʦʨʥʳ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʵʜ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʦʭ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʛʘʟʨʳʥ ʩʫʜʘʣʛʘʘ 

ᴆʤʥᴇʛʦʚʴ  ʘʡʤʘʛ ʥʴ 165,0 ʤʷʥʛʘʥ ʭʘʚʪʛʘʡ ʜᴇʨʚᴇʣʞʠʥ ʢʠʣʦʤʝʪʨ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪʵʡ, 15 

ʩʫʤ, 59 ʙʘʛʪʘʡ. ɸʡʤʛʠʡʥ ʪᴇʚ ɼʘʣʘʥʟʘʜʛʘʜ ʭʦʪ ʶʤ.  

ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ 2020 ʦʥʳ ʵʮʵʩʪ ʫʨʴʜʯʠʣʩʘʥ ʙʘʡʜʣʘʘʨ 71493 ʭװʥ ʘʤʪʘʡ ʙʦʣʞ 2019 ʦʥʳ 

ʵʮʩʠʡʥ ʭװʥ ʘʤʳʥ ʤʵʜʵʵʥʵʵʩ 2.3 ʭʫʚʠʘʨ ʙʫʶʫ 1591 ʭװʥʵʵʨ ᴇʩʩᴇʥ. ʅʠʡʪ ʭװʥ ʘʤʳʥ 50.2 ʭʫʚʴ 

ʙʫʶʫ 35885 ʵʨʵʛʪʵʡʯװװʜ, 49.8 ʭʫʚʴ ʙʫʶʫ 35608 ʵʤʵʛʪʵʡʯװװʜ ʵʟʣʵʞ ʙʘʡʥʘ. ʅʘʩʥʳ ʙװʪʮʵʵʨ 

ʘʥʛʠʣʚʘʣ 32.8 ʭʫʚʠʡʛ 0-14 ʥʘʩʥʳ ʭװװʭʵʜ, 52.8 ʭʫʚʠʡʛ 15-59 ʥʘʩʥʳ, 14.4 ʭʫʚʠʡʛ 60-ʩ ʜʵʵʰ 

ʥʘʩʥʳ ʭװʥ ʘʤ ʵʟʵʣʞ ʙʘʡʥʘ. ᴆʨʭʠʡʥ ʪʦʦ ʫʨʴʜʯʠʣʩʘʥ ʙʘʡʜʣʘʘʨ 21989 ʙʦʣʞ ᴇʤʥᴇʭ ʦʥʦʦʩ 

892 ᴇʨʭᴇᴇʨ ʙʫʶʫ 4.1 ʭʫʚʠʘʨ ᴇʩʩᴇʥ ʜװʥʪʵʡ ʙʘʡʥʘ. 

ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ ʥʴ ʄʦʥʛʦʣ ʫʣʩʳʥ ʭʘʤʛʠʡʥ ᴇʤʥᴇʜ ʭʵʩʵʛʪ ʦʨʰʜʦʛ ʙᴇʛᴇᴇʜ ʫʨʜ ʪʘʣʘʘʨʘʘ 

ɹʅʍɸʋ-ʪʘʡ, ʙʘʨʫʫʥ ʪʘʣʘʘʨʘʘ ɹʘʷʥʭʦʥʛʦʨ, ʙʘʨʫʫʥ ʭʦʡʜ ʭʵʩʛʵʵʨ ᴆʚᴇʨʭʘʥʛʘʡ, ʭʦʡʜ 

ʪʘʣʘʘʨʘʘ ɼʫʥʜʛʦʚʴ, ʟװװʥ ʪʘʣʘʘʨʘʘ ɼʦʨʥʦʛʦʚʴ ʘʡʤʛʫʫʜʪʘʡ ʪʫʩ ʪʫʩ ʭʠʣʣʵʥ ʦʨʰʠʥʦ. 

ɸʡʤʛʠʡʥ ʪᴇʚ ɼʘʣʘʥʟʘʜʛʘʜ ʭʦʪ ʥʴ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʦʩ 560 ʢʤ ʟʘʡʪʘʡ. ʄʦʥʛʦʣ ʫʣʩʳʥ 

ʭʵʤʞʵʵʥʜ ʭʘʤʛʠʡʥ ʪʦʤ 165,0 ʤʷʥʛʘʥ ʢʤ 2 ʥʫʪʘʛ ʜʵʚʩʛʵʨʪʵʡ ʙʘ ʭװʥ ʘʤʳʥ ʩʫʫʨʴʰʠʣ ʩʠʡʨʵʛ  

3,4 ʢʚʘʜʨʘʪ ʢʠʣʦʤʝʪʨ ʥʫʪʘʛʪ 1 ʭװʥ, 13,2 ʢʚʘʜʨʘʪ ʢʠʣʦʤʝʪʨ ʥʫʪʘʛʪ 1 ᴇʨʭ ʥʦʦʛʜʦʥ ʭװʥ ʘʤ 

ʩʫʫʨʴʰʠʞ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 3.7. ϹʤʥϺʛʦʚʴ ʘʡʤʛʠʡʥ ʛʘʟʨʳʥ ʟʫʨʘʛ 
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ɹʘʡʛʘʣʴ ʮʘʛ ʫʫʨʳʥ ʭʫʚʴʜ ʵʨʩ ʪʵʩ ʵʭ ʛʘʟʨʳʥ ʫʫʨ ʘʤʴʩʛʘʣʪʘʡ, ᴇʚᴇʣʜᴇᴇ -20-30 ʛʨʘʜʫʩ ʭװʨʪʵʣ 

ʭװʡʪʵʨʜʵʛ, ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ʭʘʣʫʫʥ ʥʴ 30-38 ʛʨʘʜʫʩ, ʩʘʣʭʠʥʳ ʭʫʨʜ 5-15 ʤ/ʩʝʢ,  ʟʘʨʠʤʜʘʘ 

34-45 ʤ/ʩʝʢ ʭװʨʜʵʛ. ʄʦʥʛʦʣ ʦʨʥʳ ʩʘʣʭʠʥʳ ʥᴇᴇʮ ʭʘʤʛʠʡʥ ʠʭʪʵʡ ʙװʩ ʥʫʪʘʛ ʶʤ.  

ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ  ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ 80 ʛʘʨʫʡ ʦʨʜ, 200 ʛʘʨʫʡ ʠʣʨʵʣʪʵʡʛʵʵʩ  ʊʘʚʘʥʪʦʣʛʦʡ, 

ʆʶʫ ʪʦʣʛʦʡ, ʅʘʨʠʡʥʩʫʭʘʡʪ  ʩʪʨʘʪʝʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ 3 ʪʦʤʦʦʭʦʥ ʦʨʜ  ʛʘʟʘʨʪ 

ʪʦʛʪʦʦʛʜʦʞ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵʥʜ  ʆʶʫʪʦʣʛʦʡ, ʊʘʚʘʥʪʦʣʛʦʡ, ʕʨʜʵʥʵʩ ʪʘʚʘʥ 

ʪʦʣʛʦʡ, ʕʥʝʨʞʠ ʨʝʩʫʨʩ, ʄᴇʥʭ ʥʦʸʥ ʩʫʚʘʨʛʘ, ɼʫʥ ʶʘʥʴ, ʆʣʦʥ ʦʚʦʦʪ ʛʦʫʣʜ, ɿᴇʚ ʟװʛ, ʄɸʂ, 

ʏʠʥʭʫʘ-ʄʘʢ-ʅʘʨʠʡʥ ʩʫʭʘʡʪ, ʉʘʫʩ ʛʦʙʠ ʩʵʥʜʩ, ᴆʩᴇʭ ʟʦʦʩ, ʊʝʨʨʘ ʵʥʝʨʞʠ, ɾʘʚʭʣʘʥʪ ʦʨʜ 

ʟʵʨʵʛ 14 ʢʦʤʧʘʥʠʫʜ ʘʰʠʛʪ ʤʘʣʪʤʘʣʳʥ ʦʣʙʦʨʣʦʣʪʳʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ ʙʘʡʥʘ. ʋʫʣ 

ʫʫʨʭʘʡʥ ʵʜʛʵʵʨ ʪʦʤʦʦʭʦʥ ʦʨʜ ʛʘʟʘʨ ʥʴ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʠʡʪ 

ʭʵʨʵʛʣʵʵʥʠʡ ʠʥʵʥʭ ʭʫʚʠʡʛ ʭʵʨʵʛʣʵʜʵʛ. ʋʫʣ ʫʫʨʭʘʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵʛ ʭʘʥʛʘʭʳʥ 

ʪʫʣ ɹʅʍɸʋ-ʘʘʩ ʵʨʯʠʤ ʭװʯ ʠʤʧʦʨʪʣʦʞ ʙʘʡʥʘ.  

ʍϮʩʥʵʛʪ 3.4. ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʩʫʤʜʫʫʜ ʪʵʜʛʵʵʨʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭʵʤʞʵʵ 

ˉ 
ʉʫʤʳʥ ʥʵʨ 

ʉʫʤʳʥ ʪᴇʚʠʡʥ 

ʭװʥ ʘʤʳʥ ʪʦʦ 

ʅʫʪʘʛ ʜʵʚʩʛʵʨ 

(ʢʤĮ) 

ʅʷʛʪʰʠʣ 

(ʭװʥ / ʢʤĮ) 

1.  ɹʘʷʥʜʘʣʘʡ 651 15,751 0.22 

2.  ɹʘʷʥ-ʆʚʦʦ 544 15,474 0.15 

3.  ɹʫʣʛʘʥ 929 8,498 0.32 

4.  ɻʫʨʚʘʥʪʵʩ 1,842 27,967 0.14 

5.  ɼʘʣʘʥʟʘʜʛʘʜ 30,880 476 37.70 

6.  ʄʘʥʜʘʣ-ʆʚʦʦ 603 7,433 0.30 

7.  ʄʘʥʣʘʡ 608 15,418 0.20 

8.  ʅʦʸʥ 401 20,550 0.12 

9.  ʅʦʤʛʦʥ 787 19,468 0.15 

10.  ʉʵʚʨʵʡ 709 8,095 0.27 

11.  ʍʘʥʙʦʛʜ 1,361 15,151 0.21 

12.  ʍʘʥʭʦʥʛʦʨ 616 9,931 0.24 

13.  ʍװʨʤʵʥ 495 12,393 0.14 

14.  ʎʦʛʪ-ʆʚʦʦ 619 6,526 0.26 

15.  ʎʦʛʪʮʵʮʠʡ 1,043 7,246 0.36 

https://mn.wikipedia.org/wiki/%D0%91%D0%B0%D1%8F%D0%BD%D0%B4%D0%B0%D0%BB%D0%B0%D0%B9_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%91%D0%B0%D1%8F%D0%BD-%D0%9E%D0%B2%D0%BE%D0%BE_%D1%81%D1%83%D0%BC_(%D3%A8%D0%BC%D0%BD%D3%A9%D0%B3%D0%BE%D0%B2%D1%8C)
https://mn.wikipedia.org/wiki/%D0%91%D1%83%D0%BB%D0%B3%D0%B0%D0%BD_%D1%81%D1%83%D0%BC_(%D3%A8%D0%BC%D0%BD%D3%A9%D0%B3%D0%BE%D0%B2%D1%8C)
https://mn.wikipedia.org/wiki/%D0%93%D1%83%D1%80%D0%B2%D0%B0%D0%BD%D1%82%D1%8D%D1%81_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%94%D0%B0%D0%BB%D0%B0%D0%BD%D0%B7%D0%B0%D0%B4%D0%B3%D0%B0%D0%B4
https://mn.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D0%B4%D0%B0%D0%BB-%D0%9E%D0%B2%D0%BE%D0%BE_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D0%BB%D0%B0%D0%B9_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%9D%D0%BE%D1%91%D0%BD_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%9D%D0%BE%D0%BC%D0%B3%D0%BE%D0%BD_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%A1%D1%8D%D0%B2%D1%80%D1%8D%D0%B9_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BD%D0%B1%D0%BE%D0%B3%D0%B4_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BD%D1%85%D0%BE%D0%BD%D0%B3%D0%BE%D1%80_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%A5%D2%AF%D1%80%D0%BC%D1%8D%D0%BD_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%A6%D0%BE%D0%B3%D1%82-%D0%9E%D0%B2%D0%BE%D0%BE_%D1%81%D1%83%D0%BC
https://mn.wikipedia.org/wiki/%D0%A6%D0%BE%D0%B3%D1%82%D1%86%D1%8D%D1%86%D0%B8%D0%B9_%D1%81%D1%83%D0%BC
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ʊʠʡʤʵʵʩ ʵʥʵ ʙװʩ ʥʫʪʘʛʪ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʞ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʠʤʧʦʨʪʳʛ ʙʫʫʨʫʫʣʘʭ, ʭʵʨʵʛʣʵʵʛ ʙװʨʵʥ ʭʘʥʛʘʭ, ʮʘʘʰʠʜ ɹʅʍɸʋ ʨʫʫ ʵʨʯʠʤ ʭװʯ ʵʢʩʧʦʨʪʣʦʭ 

ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ. ʊʠʡʤʵʵʩ MNS 6940 : 2021 ï ñʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ 

ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣò-ʳʛ ʜʘʛʫʫ ᴆʤʥᴇʛʦʚʴ 

ʘʡʤʛʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ ʟʫʨʘʛʣʘʣʳʛ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ ʵʢʩʧʦʨʪʳʥ 

ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ 

ʙʘʡʨʰʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʫʨʘʛ 3.8. ϹʤʥϺʛʦʚʴ ʘʡʤʛʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭϮʯʥʠʡ ʥϺϺʮʠʡʥ ʟʫʨʘʛʣʘʣ 

ʕʥʵʭװװ ʟʫʨʘʛʣʘʣʘʘʩ ʭʘʨʘʭʘʜ ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʭʘʤʛʠʡʥ ʠʭ ʩʘʣʭʠʥʳ 

ʥᴇᴇʮʪʵʡ ʙװʩ ʥʫʪʘʛ ʙʦʣʦʚʯ ʙװʭ ʥʫʪʛʘʘʨ ʩʘʣʭʠʥʳ ʥᴇᴇʮ ʞʠʛʜ ʙʠʰ ʙʘʡʥʘ. ʅʫʪʛʠʡʥ ʠʭʵʥʭ 

ʛʘʟʘʨʪ 5- 7 ʤ/c-ʠʡʥ ʭʫʨʜʪʘʡ ʩʘʣʭʠ ʟʦʥʭʠʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʥʫʪʛʠʡʥ ʪᴇʚ ʭʵʩʵʛʪ ʟװװʥʵʵʩ 

ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʩʵʥ ʩʘʣʭʠʥʳ ʢʦʨʠʜʦʨ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʩʘʣʭʠʥʳ ʜʫʥʜʘʞ ʭʫʨʜ 8 ʤ/ʩ-ʵʵʩ 

ʜʵʵʰ ʛʘʟʘʨ ʥʫʪʘʛ ʥʠʡʪ ʥʫʪʛʠʡʥ ʄʘʥʜʘʣ-ʆʚʦʦ ʩʫʤʳʥ ʫʨʜ ʭʵʩʵʛ, ʎʦʛʪ-ʆʚʦʦ ʩʫʤʳʥ 

ʜʠʡʣʵʥʭ ʭʵʩʵʛ, ʄʘʥʣʘʡ ʩʫʤ, ʍʘʥʙʦʛʜ ʩʫʤʳʥ ʫʨʜ ʭʵʩʵʛ, ʎʦʛʪ-ʎʵʮʠʡ, ɼʘʣʘʥʟʘʜʛʘʜ, ɹʘʷʥ-

ʆʚʦʦ, ʅʦʤʛʦʥ ʩʫʤʳʥ ʭʦʡʜ ʭʵʩʵʛ, ʍװʨʤʵʥ, ɹʘʷʥʜʘʣʘʡ ʩʫʤʳʥ ʭʦʡʜ ʭʵʩʵʛ, ɹʫʣʛʘʥ ʩʫʤʳʥ 
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ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨ, ʅʦʸʥ, ʉʵʚʨʵʡ, ɻʫʨʚʘʥʪʵʩ ʩʫʤʳʥ ʭʵʩʵʛʯʠʣʩʵʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʟʦʥʭʠʣʞ 

ʙʘʡʛʘʘ ʟʫʨʘʛʣʘʣ ʛʘʨʩʘʥ.  

 

 

 

 

 

 

 

 

ɿʫʨʘʛ 3.9. ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ ʟʫʨʘʛʣʘʣ 

ɹʫʣʛʘʥ, ʎʦʛʪ-ʆʚʦʦ, ɼʘʣʘʥʟʘʜʛʘʜ, ʎʦʛʪʮʵʮʠʡ, ɹʘʷʥʜʘʣʘʡ, ʍװʨʤʵʥ, ʅʦʤʛʦʥ, ɹʘʷʥ-ʆʚʦʦ 

ʩʫʤʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 

ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ.  

ʕʥʵʭװװ ʭʘʤʪʘʨʩʘʥ ʪᴇʩʣʠʡʥ ʛʦʣ ʟʦʨʠʣʛʦ ʥʴ  MNS 6940 : 2021 ï ñʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣò 

ʙʦʣʦʚʩʨʫʫʣʞ ʙʘʪʣʫʫʣʘʭ, ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʩʪʘʥʜʘʨʪʳʥ 

ʘʨʛʘʯʣʘʣʳʥ ʜʘʛʫʫ ʭʠʡʞ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʛ 

ʪʦʜʦʨʭʦʡʣʦʭ ʙʘʡʩʘʥ.  

 

 

 

 

 

 

 

 

 

ʉʘʣʭʠʥʳ ʭʫʨʜ 7.5-8.0 ʤ/ʩ  

ʉʘʣʭʠʥʳ ʭʫʨʜ 8.0-8.5 ʤ/ʩ  

ʉʘʣʭʠʥʳ ʭʫʨʜ 8.5-9.0 ʤ/ʩ  

ʉʘʣʭʠʥʳ ʭʫʨʜ 9.0-9.5 ʤ/ʩ  

ʉʘʣʭʠʥʳ ʭʫʨʜ 9.5-10.0 ʤ/ʩ  

ʉʘʣʭʠʥʳ ʭʫʨʜ < 10.0 ʤ/ʩ  
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ɼᴆʈᴆɺɼתɻʕʕʈ ɹתʃʕɻ: ʀʍ ʏɸɼʃʓʅ ʉɸʃʍʀʅ ʎɸʍʀʃɻɸɸʅ ʉʊɸʅʎʓʅ 

ʊʕɿת ɹʆʃʆɺʉʈʋʋʃɸʍɸɼ ʐɸɸʈɼʃɸɻɸʊɸʁ ɿᴆɺʃᴆʄɾ 

4.1 ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʥ ʪᴇʣᴇʚʣᴇʣʪ 

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʥ ʪᴇʣᴇʚʣᴇʣʪ ʥʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ ʪʫʩ 

ʙװʨʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʙʘʡʨʰʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭ װʡʣ ʷʚʮʳʛ ʭʵʣʥʵ.  

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʭʠʡʭʜʵʵ ʜʘʨʘʘʭ ʟʘʨʯʤʳʛ 

ʙʘʨʠʤʪʘʣʥʘ. װתʥʜ:  

a) ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʛ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ᴇʥʜᴇʨ ʥʷʛʪʨʘʣʪʘʡ ʮʵʛװװʜʵʜ 

ʩʫʫʨʠʣʫʫʣʥʘ. 

b) ʉʘʣʭʠʥ ʪʫʨʙʠʥʫʫʜʳʛ ʪᴇʚʣᴇʨʩᴇʥ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʪʘʡ ʙʘʡʭ ʪᴇʣᴇʚʣᴇʥᴇ.  

c) ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ ʭʦʦʨʦʥʜʳʥ ʩʘʣʭʠʥʳ ʭʫʡʣʨʘʣʪʳʥ ʥᴇʣᴇᴇ ʭʘʤʛʠʡʥ ʙʘʛʘ 

ʙʘʡʭʘʘʨ ʪʦʦʮʦʦʣʦʥ ʩʫʫʨʠʣʫʫʣʥʘ.  

d) ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʭʠʡʭʜʵʵ ʩʘʣʭʠʥʳ ʭʫʨʜʘʥʜ ʥᴇʣᴇᴇʣᴇʭ 

ʦʨʯʥʳ ʥᴇʣᴇᴇ, ʙʘʨʟʛʘʨʰʠʣ, ʩʘʘʜ ʪʦʪʛʦʨ ʭʵʨ ʟʵʨʵʛ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʩʘʡʪʘʨ ʩʫʜʘʣʥʘ.  

e) ɻʘʟʘʨ ʥʫʪʛʠʡʥ ʥᴇʭʮʣʠʡʛ ʩʘʡʪʘʨ ʩʫʜʘʣʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨ 

ʩʫʫʨʠʣʫʫʣʘʭ ʪʘʣʙʘʡʛ ʩʦʥʛʦʥʦ.  

f) ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʛ ʪʵʵʚʵʨʣʵʭ, ʩʫʫʨʠʣʫʫʣʘʭʜʘʘ װʡʣʜʚʵʨʣʵʛʯʠʡʥ 

ʥᴇʭʮᴇʣ ʙʦʣʦʥ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʳʛ ʯʘʥʜʣʘʥ ʙʘʨʠʤʪʘʣʥʘ.  

g) ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʛ ʪᴇʣᴇʚʣᴇʭʜᴇᴇ ʜʵʵʨʭ ʪʝʭʥʠʢʠʡʥ ʰʘʘʨʜʣʘʛʳʛ ʭʘʥʛʘʭʘʘʩ 

ʛʘʜʥʘ ʵʤʭ ʮʵʛʮʪʵʡ, װʟʵʤʞʪʵʡ ʙʘʡʭʘʘʨ ʪᴇʣᴇʚʣᴇʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

ɿʫʨʘʛ 4.1. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪϺʣϺʚʣϺʣʪ  
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ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʛ ʪᴇʣᴇʚʣᴇʭʜᴇᴇ ʟʦʥʭʠʣʦʭ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʪʵʡ ʧʘʨʘʣʣʝʣʴ ʙʘʡʭʘʘʨ 

ʙʘʛʘʥʘ װװʩʛʵʭ ʙʘ  ʟʦʥʭʠʦʣʦʭ ʩʘʣʭʠʥʳ ʯʠʛʣʵʣʪʵʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘʡʭʘʘʨ ʵʛʥװװʣʵʥ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʥᴇ. ɽʨᴇʥʭʠʡʜᴇᴇ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

 ʩʛʵʭ ʵʨʛʵʣʪʠʡʥ ʪʘʣʙʘʡʛ 5 ʜʘʭʠʥװװ ʜʠʡʥ ʵʛʥʵʵ  ʭʦʦʨʦʥʜʳʥ ʟʘʡ ʥʴ ʜʘʣʙʘʥʛʠʡʥװװʨװװʩʛװװ

 װװʙʘʡʭ ʙʘ ʙʘʛʘʥʘ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ 3 ʜʘʭʠʥ ʠʭʵʩʛʵʩʵʥʪʵʡ ʪʵʥʮ װװʣʩʵʥʪʵʡ ʪʵʥʮװװʨʞװ

ʭʵʤʞʵʵʪʵʡ ʙʘʡʭʘʘʨ ʩʦʥʛʦʥʦ.  

ʉʘʣʭʠʥ ʩʵʥʩʥʠʡ ʪᴇʨᴇʣ: DEW-D4200-155 

 

ɿʫʨʘʛ 4.2. ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʜʘʭʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨʠʡʥ ʙʘʡʨʰʠʣ. 

ʅᴇᴇʮʠʡʥ ʟʫʨʘʛʣʘʣ, ʩʘʣʭʠʥʳ ʟʦʥʭʠʣʦʭ ʯʠʛʣʵʣ, ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʛʦʨʠʤ ʟʵʨʛʵʵʩ 

ʭʘʤʘʘʨʫʫʣʘʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʭʠʡʥʵ. 
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4.2 ɾʠʣʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣ 

ʉʘʣʭʠʥ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʞʠʣʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣ ʥʴ ʥʵʛ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ 

 ʙʘʡʥʘ. ʉʘʣʭʠʥ ʪʫʨʙʠʥʳ װװʯʥʠʡ ʥʠʡʣʙʵʨʪʵʡ ʪʵʥʮװʡʣʜʚʵʨʣʵʭ ʙʦʜʠʪ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװ

ʞʠʣʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʛ ʜʘʨʘʘʭ ʪʦʤʲʸʦʛʦʦʨ ʪʦʦʮʥʦ.  

 

1

=8760
n

i i
i

AEP P f
=

ä  (4.1) 

ʕʥʜ, 

8760 - ʞʠʣʠʡʥ ʥʠʡʪ ʮʘʛ, 

n  - ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʠʥʪʝʨʚʘʣʳʥ ʪʦʦ, 

Pi 
- ʯʘʜʣʳʥ ʤʫʨʫʡʥ ʠʥʪʝʨʚʘʣʜ ʭʘʨʛʘʣʟʘʭ i-ʨ ʩʘʣʭʠʥʳ ʭʫʨʜʘʥʜ 

 ;ʡʣʜʚʵʨʣʵʭ ʯʘʜʣʳʥ ʭʵʤʞʵʵ, ʢɺʪװ

fi - i-ʨ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʠʥʪʝʨʚʘʣʜ ʭʘʨʛʘʣʟʘʭ ʤʘʛʘʜʣʘʣʳʥ ʬʫʥʢʮ.  

ʉʘʣʭʠʥʳ ʭʫʨʜʥʳ ʠʥʪʝʨʚʘʣ ʪʫʩ ʙװʨʠʡʥ ʤʘʛʘʜʣʘʣʳʛ ɺʝʡʙʫʣʣʳʥ ʤʘʛʘʜʣʘʣʳʥ 

ʬʫʥʢʮʵʵʨ ʪʦʦʮʥʦ. 

 
1 2exp exp

k k

i

v v
f

c c

è ø è øå õ å õ
= - - -é ù é ùæ ö æ ö

ç ÷ ç ÷é ù é ùê ú ê ú
 (4.2) 

ʕʥʜ,  

v1,v2 
- i-ʨ ʩʘʣʭʠʥʳ ʭʫʨʜʥʳ ʠʥʪʝʨʚʘʣʳʥ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘ ʭʘʤʛʠʡʥ ʠʭ 

ʫʪʛʘ, ʤ/ʩ; 

c  - ɺʝʡʙʫʣʣʳʥ ʪʘʨʭʘʣʪʳʥ ʬʫʥʢʮʠʡʥ ʭʵʣʙʵʨʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ; 

k  
- ɺʝʡʙʫʣʣʳʥ ʪʘʨʭʘʣʪʳʥ ʬʫʥʢʮʠʡʥ ʭʵʤʞʵʵʩʠʡʥ ʤʘʩʰʪʘʙʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪ.   
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ʍϮʩʥʵʛʪ 4.1.  ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʜʘʭʴ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ϮϮʩʛϮϮʨ ʪʫʩ ʙϮʨʠʡʥ ʪʦʜʦʨʭʦʡ ʙʘʡʨʰʠʣ. 

ʉʘʣʭʠʥ 

ʩʵʥʩʥʠʡ 

ʜʫʛʘʘʨ 

1-ʨ ʩʘʨ 2-ʨ ʩʘʨ 3-ʨ ʩʘʨ 4-ʨ ʩʘʨ 5-ʨ ʩʘʨ 6-ʨ ʩʘʨ 7-ʨ ʩʘʨ 8-ʨ ʩʘʨ 9-ʨ ʩʘʨ 10-ʨ ʩʘʨ 11-ʨ ʩʘʨ 12-ʨ ʩʘʨ 

ɾʠʣʠʡʥ 

ʜʫʥʜʘʞ 

[ʢɺʪ.ʮ] 

W01 1461.6 1192.9 1423.5 1303.0 1512.0 1053.8 866.3 991.0 1151.3 1460.4 1241.0 1521.9 15178.8 

W02 1430.2 1186.6 1412.1 1307.0 1532.1 1096.7 887.2 1037.9 1151.9 1442.1 1243.2 1485.0 15212.2 

W03 1421.2 1173.1 1386.5 1279.5 1506.0 1056.4 850.6 1004.3 1120.9 1431.5 1234.4 1481.8 14946.4 

W04 1451.6 1186.0 1413.9 1285.7 1498.2 1023.8 838.6 955.9 1128.0 1445.8 1218.5 1510.8 14956.8 

W05 1399.7 1146.5 1363.6 1256.1 1476.8 1021.1 815.8 958.0 1087.5 1405.2 1187.4 1455.4 14573.3 

W06 1451.7 1184.9 1410.7 1280.7 1492.1 1011.4 830.3 942.7 1120.0 1441.8 1214.3 1511.1 14891.8 

W07 1401.8 1144.7 1365.2 1250.2 1471.8 1011.0 812.7 942.4 1073.8 1400.4 1179.9 1453.3 14507.2 

W08 1451.8 1184.3 1410.0 1279.8 1490.8 1008.8 831.4 940.0 1114.9 1441.8 1216.8 1512.7 14883.2 

W09 1393.2 1141.0 1359.5 1241.1 1463.7 1002.1 795.8 927.7 1064.2 1391.4 1161.2 1438.8 14379.7 

W10 1454.2 1185.5 1411.9 1279.1 1491.9 1008.5 830.7 938.3 1114.8 1444.1 1213.1 1514.5 14886.6 

W11 1404.2 1152.9 1367.9 1248.8 1473.3 1003.2 797.3 932.1 1072.1 1406.4 1186.5 1463.3 14508.0 

W12 1457.5 1187.9 1415.1 1280.4 1492.4 1006.9 829.9 935.4 1113.8 1447.1 1214.8 1517.3 14898.4 

W13 1398.9 1145.7 1360.3 1241.5 1464.7 992.8 791.1 918.7 1060.3 1398.3 1177.3 1457.6 14407.2 

W14 1454.0 1185.4 1409.4 1274.5 1486.4 1000.0 823.2 925.8 1104.1 1442.1 1209.9 1514.3 14828.9 

W15 1405.0 1150.3 1366.1 1245.5 1469.4 996.1 793.5 920.3 1064.0 1404.4 1181.0 1464.7 14460.2 

W16 1456.1 1186.8 1410.9 1275.8 1487.8 1001.2 824.4 926.7 1105.1 1444.8 1210.4 1517.2 14847.2 
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W17 1419.1 1166.9 1382.9 1257.2 1482.6 1007.5 804.8 930.4 1079.3 1420.0 1194.2 1483.0 14627.8 

W18 1473.8 1206.5 1432.2 1291.5 1505.4 1017.5 839.4 942.0 1125.6 1466.6 1228.3 1539.7 15068.5 

W19 1421.9 1168.8 1381.5 1256.8 1482.5 1006.9 804.8 932.8 1077.8 1422.6 1199.2 1486.5 14642.1 

W20 1457.7 1188.8 1411.7 1273.7 1487.3 997.5 819.2 920.2 1100.9 1445.4 1210.5 1518.8 14831.6 

W21 1406.3 1153.4 1364.4 1241.0 1463.3 986.7 783.7 907.0 1053.2 1399.2 1175.6 1466.7 14400.4 

W22 1460.9 1191.7 1414.1 1273.4 1489.0 995.4 817.7 917.9 1098.8 1448.5 1211.4 1524.5 14843.3 

W23 1420.5 1161.9 1371.4 1248.4 1468.6 991.6 793.7 912.6 1059.1 1408.3 1188.4 1481.2 14505.7 

W24 1468.9 1206.5 1421.3 1281.8 1504.2 1005.6 827.4 928.8 1108.9 1464.9 1210.2 1545.8 14974.4 

W25 1472.2 1205.6 1421.4 1279.3 1503.1 1008.9 821.2 932.0 1097.9 1467.4 1226.1 1537.1 14972.1 

W26 1503.3 1240.5 1459.1 1311.4 1540.9 1046.5 866.2 973.1 1142.7 1509.5 1250.5 1580.1 15423.9 

W27 1508.0 1252.0 1460.3 1318.0 1551.2 1061.1 870.4 993.0 1149.6 1519.9 1276.0 1590.8 15550.3 

W28 1514.3 1269.2 1477.3 1335.7 1579.0 1096.2 893.0 1031.7 1168.9 1533.8 1292.3 1592.2 15783.7 

W29 1467.8 1229.2 1435.1 1308.7 1551.5 1082.1 868.9 1012.7 1130.6 1482.9 1256.4 1535.0 15360.6 

W30 1438.1 1195.3 1399.9 1275.5 1503.6 1033.7 829.6 953.1 1086.6 1442.4 1206.7 1508.6 14873.0 

W31 1451.3 1222.5 1428.5 1304.6 1546.0 1082.9 867.3 1013.1 1124.0 1472.4 1248.3 1518.0 15278.7 

W32 1421.7 1178.1 1382.7 1261.7 1490.6 1023.7 816.3 946.2 1072.6 1424.9 1205.7 1486.9 14711.1 

W33 1440.6 1208.8 1412.1 1293.3 1538.0 1076.1 857.7 1010.1 1112.3 1460.1 1237.8 1502.1 15148.9 

W34 1421.8 1175.2 1379.6 1260.9 1489.9 1021.9 815.6 947.7 1072.4 1425.4 1210.7 1485.5 14706.6 

W35 1430.0 1198.7 1401.3 1285.4 1529.9 1068.1 849.7 1001.3 1102.4 1448.5 1229.7 1488.5 15033.3 

W36 1410.8 1165.3 1369.3 1251.8 1482.5 1013.4 803.0 937.4 1063.8 1414.4 1199.5 1473.0 14584.1 
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W37 1426.9 1190.9 1395.5 1278.5 1521.2 1061.1 843.7 995.2 1095.4 1444.8 1225.3 1482.1 14960.6 

W38 1411.9 1167.5 1374.9 1255.4 1487.5 1016.3 807.1 940.9 1070.7 1416.0 1198.3 1474.3 14620.8 

W39 1424.3 1187.6 1394.4 1280.6 1521.6 1064.9 847.4 1000.3 1098.9 1441.8 1225.2 1476.7 14963.7 

W40 1406.9 1163.3 1372.4 1252.9 1485.0 1014.6 805.0 940.0 1068.4 1413.1 1197.3 1467.2 14585.9 

W41 1424.4 1189.5 1392.9 1279.9 1521.6 1063.5 846.7 1000.2 1099.1 1441.5 1224.5 1477.2 14960.9 

W42 1401.6 1157.4 1370.0 1250.3 1479.2 1013.6 804.0 934.9 1066.3 1406.6 1183.3 1455.1 14522.4 

W43 1421.9 1186.4 1390.9 1277.9 1521.4 1062.0 844.9 998.8 1099.4 1438.7 1223.6 1474.1 14940.0 

W44 1392.7 1148.0 1359.8 1243.2 1471.6 1008.1 797.1 930.0 1059.6 1397.4 1174.0 1445.1 14426.4 

W45 1415.3 1178.8 1385.8 1276.3 1516.1 1061.7 845.4 998.9 1097.1 1431.5 1219.3 1464.3 14890.2 

W46 1403.1 1158.4 1360.4 1250.5 1474.2 1018.4 808.0 946.6 1068.9 1406.6 1182.5 1459.2 14536.7 

W47 1415.3 1183.0 1392.3 1284.3 1524.2 1072.4 854.7 1011.0 1106.7 1433.8 1221.2 1467.1 14966.0 

W48 1389.5 1151.1 1360.2 1251.9 1480.9 1031.0 813.5 962.0 1079.8 1397.0 1166.3 1440.3 14523.5 

W49 1419.5 1186.9 1394.8 1290.8 1520.9 1081.6 860.1 1013.3 1112.9 1439.6 1216.4 1466.9 15003.7 

W50 1405.7 1168.6 1379.2 1279.8 1507.3 1073.7 853.2 1011.6 1113.6 1419.8 1216.1 1461.1 14889.8 

Sum 71660.7 59136.8 69816.0 63691.0 75030.8 51560.1 41499.2 48023.8 54910.9 71852.8 60620.7 74674.0 742476.8 
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4.3 ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʞ ʵʨʯʠʤ ʭװʯ ʵʢʩʧʦʨʪʣʦʭ 

ʙʦʣʦʤʞ  

ʍʦʡʜ ʍʷʪʘʜʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭװʨʵʵʣʵʥʛʠʡʥ ʵʨʜʵʤʪʵʥ, ʠʥʞʝʥʝʨװװʜ ʩʘʣʭʠ, 

ʥʘʨ, ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨ ʙװʭʠʡ ʟʘʛʚʘʨ ʪᴇʩʣʠʡʛ Hebei ʤʫʞ, Zhangbei, 

Bashang ʛʵʜʵʛ ʛʘʟʘʨ  ʙʘʡʛʫʫʣʘʭʘʘʨ 2009 ʦʥʜ ʟʫʨʘʛ ʪᴇʣʠʡʛ ʭʠʡʞ, 2011 ʦʥʜ ʵʭʥʠʡ 

 .ʨʵʥ ʜʫʫʩʛʘʩʘʥװʪʵʵʥ ʙʘʡʛʫʫʣʘʣʪʳʛ ʙװʝ ʰʘʪʥʳ ʙװ ʝ ʰʘʪ, 2014 ʦʥʜ ʭʦʸʨʜʫʛʘʘʨװ

ʕʥʵʭװװ ʪᴇʩᴇʣ ʥʴ 200 ʛʘʨʫʡ  ʢʠʣʦʤʝʪʨ ʢʚʘʜʨʘʪ ʪʘʣʙʘʡ ʙװʭʠʡ ʛʘʟʘʨ ʥʫʪʘʛʪ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, ʵʨʯʠʤ ʭװʯʠʡʛ ʭʫʨʠʤʪʣʫʫʨʳʥ ʩʠʩʪʝʤ, 

ᴇʥʜᴇʨ ʭװʯʜʣʠʡʥ ʜʘʤʞʫʫʣʘʭ ʩװʣʞʵʵ ʙװʭʠʡ ʠʭ ʯʘʜʣʳʥ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ 

   .ʩʚʵʨʠʡʥ ʟʘʛʚʘʨ ʪᴇʩᴇʣ ʶʤװװ

 

ɿʫʨʘʛ 4.3. ɹʅʍɸʋ-ʳʥ ʥʘʨ, ʩʘʣʭʠ, ʕʍʍ, ϺʥʜϺʨ ʭϮʯʜʣʠʡʥ ʜʘʤʞʫʫʣʘʭ ʩϮʣʞʵʵʥʠʡ 

ʩʪʘʥʮʳʥ ʛʘʟʘʨʟϮʡʥ ʙʘʡʨʰʠʣ  

ʍʵʙʵʡ ʤʫʞʠʡʥ ɾʘʥʙʵʡ ʭʦʰʫʫ ʥʴ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ ʘʨʚʠʥʪʘʡ ʙװʩ ʥʫʪʘʛ 

ʶʤ. ɹʘʰʘʥʛ ʜװװʨʵʛ ʥʴ ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ ʩʘʣʭʠʥʳ ʭʫʨʜ 6000 ʛʘʨʫʡ ʮʘʛ, ʞʠʣʠʡʥ 

ʥʘʨ ʛʠʡʛװװʣʵʣʪʠʡʥ ʭʫʛʘʮʘʘ ʜʫʥʜʞʘʘʨ 2897.8 ʮʘʛ ʙʘʡʜʘʛ. ʕʥʵʭװװ ʪʦʤʦʦʭʦʥ ʪᴇʩᴇʣ 

ʥʴ ʤʘʥʘʡ ʫʣʩʪʘʡ ʦʡʨ ʟʘʡʥʜ ʙʘʡʨʣʘʜʘʛ ʦʥʮʣʦʛʪʦʡ.  
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ʕʥʵʭװװ ʩʪʘʥʮ ʥʴ 100 ʄɺʪ-ʳʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, 400 ʄɺʪ-

ʳʥ ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, 14 ʄɺʪ-ʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨʳʥ ʩʠʩʪʝʤʵʵʩ 

ʙװʨʜʵʥʵ.  

 

ɿʫʨʘʛ 4.4. ɹʅʍɸʋ-ʳʥ ʥʘʨ, ʩʘʣʭʠ, ʕʍʍ, ϺʥʜϺʨ ʭϮʯʜʣʠʡʥ ʜʘʤʞʫʫʣʘʭ ʩϮʣʞʵʵʥʠʡ 

ʩʪʘʥʮ 

( "National Wind and Solar Storage and Transportation Demonstration Project", China) 

ʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ-100 ʄɺʪ 

- ʍʵʚʪʵʵ ʙʦʣʦʥ ʙʦʩʦʦ ʪʵʥʭʣʵʛʪʵʡ ʘʩʠʥʭʨʦʥ, ʩʠʥʭʨʦʥ ʛʝʥʝʨʘʪʦʨ (Double-fed, 

Permanent-magnet direct-driven, horzintal and vertical axis) ʙװʭʠʡ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ װװʩʛװװʨװװʜʪʵʡ.  

ʅʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ï 400 ʄɺʪ 

- ʇʦʣʠ ʮʘʭʠʫʨ (Polycrystal silicon), ʤʦʥʦ ʮʘʭʠʫʨ (Monocrystal silicon), ʘʤʦʨʬ 

(Amorphous thin filmôBack contact) ʙʦʣʦʥ ᴇʥʜᴇʨ ʢʦʥʮʝʥʪʨʘʮʠʡʥ 
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ʪᴇʚʣᴇʨװװʣʵʛʯ (High-concentration-ratio) ʙװʭʠʡ ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ 

  .ʜʠʡʛ ʩʫʫʨʠʣʫʫʣʩʘʥװװʨװװʩʛװװ

ʕʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨ ï 14 ʄɺʪ 

ʃʠʪʠ-ʠʦʥ (Lithium ion battery), ʫʨʩʛʘʣʪ ʮʵʥʵʛʠʡʥ ʭʫʨʠʤʪʣʫʫʨ (Flow battery), 

ʥʘʪʨʠ-ʭװʭʨʠʡʥ ʭʫʨʠʤʪʣʫʫʨ (NaS batterʫ) ʩʫʫʨʠʫʫʣʩʘʥ.  

ʍʵʪ ᴇʥʜᴇʨ ʭװʯʜʣʵʠʡʥ (HVDC) ʜʘʤʞʫʫʣʘʭ ʰʫʛʘʤʘʘʨ װʡʣʜʚʵʨʣʵʩʵʥ ʵʨʯʠʤ ʭװʯʠʡʛ 

ɹʵʵʞʠʥ ʙʦʣʦʥ ʐʘʥʭʘʡ ʭʦʪ ʨʫʫ ʜʘʤʞʫʫʣʜʘʛ. ʄʘʥʘʡ ʫʣʩ ʮʘʘʰʠʜ ʵʥʵ ʩʪʘʥʮʪʘʡ 

ʭʦʣʙʦʛʜʦʥ ʟʵʨʵʛʮʵʵ ʘʞʠʣʣʘʞ, ʵʨʯʠʤ ʭװʯ ʵʢʩʧʦʨʪʣʦʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ. 

4.4 ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʊʕɿת ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʟᴇʚʣᴇʤʞ 

ɿϺʚʣϺʤʞ-1: ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭϮʯʥʠʡ ʘʰʠʛʣʘʣʪʳʛ ʥʵʤʵʛʜϮϮʣʵʭ ʙʦʜʣʦʛʦ, ʘʨʛʘ 

ʟʘʤ 

ʉʕʍ-ʥʠʡ ʠʭ ʯʘʜʣʳʥ ʪʝʭʥʦʣʦʛʠʫʜʳʛ ʥʵʚʪʨװװʣʵʭʵʜ ʜʘʨʘʘʭ ʙʵʨʭʰʵʵʣװװʜ ʙʘʡʥʘ. 

- ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʯ ʭʦʣʙʦʛʜʦʣ ʙʫʶʫ ʵʨʯʠʤ ʭװʯʥʠʡ ʜʫʥʜʘʨʰʛװʡ 

ʵʭ װװʩʚʵʨ ʙʦʣʦʭ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʵʞ ʙʘʡʜʘʛ, ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ʙʘʛʘʪʘʡ, 

ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʵʵʣʪʵʡ ʯʘʥʘʨʳʥ ʪʘʣʘʘʨʭʠ ʦʡʣʛʦʣʪ ʦʣʦʥ ʥʠʡʪʠʡʥ ʜʫʥʜ 

ʜʫʪʤʘʛ ʙʘʡʥʘ.  

- ʎʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ װʥʵ ʭʘʨʴʮʘʥʛʫʡ ʭʷʤʜ ʙʘʡʛʘʘ ʥʴ ʉʕʍ ʟʵʨʵʛ ᴇᴇʨ 

ʙʫʩʘʜ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʛװװʨʠʡʛ ʭʵʨʵʛʣʵʭ ʵʨʤʵʣʟʵʣʠʡʛ ʪᴇʨװװʣʵʭʛװʡ 

ʙʘʡʥʘ.  

- ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װʥʵ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨ 

ʞʠʣʵʵʩ ʞʠʣʜ ʵʨʯʠʤʪʵʡ ʭʷʤʜʘʨʯ ʙʘʡʛʘʘ ʭʵʜʠʡ ʯ ʂʆɺʀɼ-19 ʮʘʨ ʪʘʭʣʳʥ 

ʩᴇʨᴇʛ ʥᴇʣᴇᴇ, ʠʥʮʣʷʮʠʡʥ ʪװʚʰʠʥ ʥʵʤʵʛʜʵʞ ʙʘʡʛʘʘ ʟʵʨʵʛ ʥʴ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ, ʪʦʤʦʦʭʦʥ ʪᴇʩʣʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʥʜ ʩᴇʨʛᴇᴇʨ 

ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ.  

- ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʛ ʙʘʨʘʛ 100% ʛʘʜʘʘʜʘʘʩ 

ʠʤʧʦʨʪʣʦʥ ʘʚʯ ʭʵʨʵʛʣʵʜʵʛ. 
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ɼʵʵʨ ʜʫʨʴʜʩʘʥ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʥ ʫʣʤʘʘʩ ʟʘʡʣʰʛװʡ ʪᴇʨ ʟʘʩʛʠʡʥ ʟװʛʵʵʩ ʪʫʩʛʘʡ 

ʙʦʜʣʦʛʦ ʙʦʣʦʚʩʨʫʫʣʞ ʥʠʣʵʵʜ ʭʵʤʞʵʵʥʠʡ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʭʠʡʭ, ʪʦʜʦʨʭʦʡ 

ʫʨʘʤʰʫʫʣʘʣ, ʪʘʪʘʘʩʳʥ ʙʦʜʣʦʛʳʛ ʭʵʨʵʛʞװװʣʵʭ, ʤᴇʥ ʪʦʜʦʨʭʦʡ ʙʵʨʭʰʵʵʣװװʜʠʡʛ 

ʜʘʚʘʭ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜ ʰʘʪ ʜʘʨʘʘʪʘʡ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɻʵʭʜʵʵ ʙʫʩʘʜ ʦʨʥʫʫʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʤʘʥʘʡ ʫʣʩ ʉʕʍ-ʥʠʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ 

 ʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʭʵʨʵʛʣʵʵʛʵʵʨװ ʡ ʯ ɹʅʍɸʋ ʥʴ ʵʥʵ ʩʘʣʙʘʨʳʥװʡʣʜʚʵʨʣʵʜʵʛʛװ

ʜʵʣʭʠʡʜ ʪʵʨʛװװʣʵʛʯ ʦʨʥʫʫʜʳʥ ʥʵʛ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ ʵʥʵ ʯʠʛʣʵʣʠʡʥ ʙʘʨʘʘʥʳ 

ʠʤʧʦʨʪʦʜ ʠʣװװ ʪʘʘʪʘʡ ʥᴇʭʮʣʠʡʛ ʙװʨʜװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. ʉʕʍ-ʥʠʡ 

ʘʰʠʛʣʘʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ, ʥʵʚʪʨװװʣʵʭ ʘʞʠʣʜ ʙװʭ ʥʠʡʪʠʡʥ ʘʥʭʘʘʨʣʳʛ ʭʘʥʜʫʫʣʘʭʘʜ 

ʐʋ-ʜ ʩʫʫʨʠʣʩʘʥ ʪʘʥʠʫʣʘʭ, ʩʫʨʪʘʣʯʠʣʛʘʘʥʳ ʘʞʠʣ ʭʠʡʞ ʘʰʠʛʣʘʣʪʳʛ ʥʵʤʵʛʜװװʣʵʭ 

ʘʞʣʳʛ ʵʨʯʠʤʞװװʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ɿϺʚʣϺʤʞ-2: ʆʨʦʥ ʥʫʪʛʠʡʥ ʫʜʠʨʜʣʘʛʘʪʘʡ ʭʘʤʪʨʘʥ ʤɻ ʨʛʵʞʣʠʡʥ ʙʘʡʛʫʫʣʣʘʛʳʥ 

ʟϮʛʵʵʩ ʭʠʡʭ ʙʵʣʪʛʵʣ ʘʞʣʫʫʜ: 

- ʎʘʛ ʫʫʨ, ʙʘʡʛʘʣʴ ʦʨʯʥʳ ʰʠʥʞʠʣʛʵʵ, ʉʕʍ-ʥʠʡ ʥᴇᴇʮʠʡʥ ʥʘʨʠʡʚʯʠʣʩʘʥ 

ʭʵʤʞʠʣʪ ʭʠʡʭ, ʙʘʪʣʘʛʜʩʘʥ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʙʦʣʦʚʩʨʫʫʣʘʣʪ ʭʠʡʞ ʟʫʨʘʛʣʘʣ 

ʛʘʨʛʘʭ,  

- ɼʵʵʨʭ ʰʠʥʞʠʣʛʵʵ ʩʫʜʘʣʛʘʘʥʳ ʜװʛʥʵʣʪʵʥʜ װʥʜʵʩʣʵʥ ʉʕʍ, ʠʭ ʯʘʜʣʳʥ 

ʩʘʣʭʠ, ʥʘʨ, ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨ ʙװʭʠʡ װʥʜʵʩʥʠʡ ʟʘʛʚʘʨ ʪᴇʩʣʠʡʛ 

ʪᴇʣᴇʚʣᴇʥ, ʛʘʟʘʨ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪʳʥ ʪᴇʣᴇʚʣᴇʛᴇᴇʥʜ ʪʫʩʛʘʭ, 

- ʄʵʨʛʵʞʣʠʡʥ ʩʫʨʛʘʣʪʳʥ ʪᴇʚװװʜʵʜ ʉʕʍ-ʠʡ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʫʛʩʨʘʣʪ, 

ʩʫʫʨʠʣʫʫʣʘʣʪ, ʟʘʩʚʘʨʳʥ ʤʵʨʛʵʞʣʠʡʥ ʘʞʠʣʯʜʳʛ ʙʵʣʪʛʵʭ, 

- ʉʕʍ-ʠʡʛ ʘʰʠʛʣʘʭ, ʟʫʨʘʛ ʪᴇʩᴇʣ ʟʦʭʠʦʭ, ʪʦʦʮʦʭ ʩʫʨʛʘʣʪʳʛ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʭ, ʛʘʜʘʘʜ, ʜʦʪʦʦʜʦʜ ʙʦʣʦʚʩʦʥ ʭװʯʠʥʛ ʩʫʨʛʘʭ, ʜʘʜʣʘʛʘʞʫʫʣʘʭ, 

- ʉʕʍ-ʥʠʡ ʩʠʩʪʝʤʠʡʥ ʟʘʨʠʤ ʪʦʥʦʛʣʦʣʫʫʜʳʛ ʜʦʪʦʦʜʜʦʦ װʡʣʜʚʵʨʣʵʜʵʛ 

ʞʠʞʠʛ, ʜʫʥʜ װʡʣʜʚʵʨʠʡʛ ʙʘʡʛʫʫʣʘʭ ʘʞʠʣʜ ʜʵʤʞʣʵʛ װʟװװʣʵʭ,  

- ɿʫʨʘʛ ʪᴇʩᴇʣ ʟʦʭʠʦʭ ʥʦʨʤ ʜװʨʵʤ, ʩʘʥʭװװʞʠʣʪʠʡʥ ʞʫʨʘʤʜ ʟʦʭʠʭ 

ᴇᴇʨʯʣᴇʣʪװװʜʠʡʛ ʦʨʫʫʣʘʭ,  

- ɼʵʵʨʭ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʪʘʥʜʘʨʪ, ʯʘʥʘʨʳʥ ʭʷʥʘʣʪʳʥ ʣʘʙʦʨʘʪʦʨʠ 

ʤʵʨʛʵʞʣʠʡʥ ʭʷʥʘʣʪʳʥ ʙʘʡʮʘʘʛʯ ʥʘʨʳʛ ʙʵʣʪʛʵʭ ʥʴ ʯʫʭʘʣ ʶʤ.  
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ɿϺʚʣϺʤʞ-3: ʊϺʨʠʡʥ ʙʦʣʦʥ ʦʨʦʥ ʥʫʪʛʠʡʥ ʟʘʭʠʨʛʘʘʥʳ ʟϮʛʵʵʩ ʭʠʡʭ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʣʪʳʥ ʘʞʣʫʫʜ: 

- ʊᴇʨ, ʭʫʚʠʡʥ ʭʵʚʰʠʣʠʡʥ ʪװʥʰʣʵʣʠʡʥ ʭʵʣʙʵʨʠʡʛ ʘʰʠʛʣʘʭ, ʥʵʤʵʛʜװװʣʵʭ, 

ʛʘʜʘʘʜ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʜʵʤʞʠʭ,  

- ʀʨʛʵʜʵʜ ʘʛʘʘʨʳʥ ʉʕʍ-ʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʣʳʛ ʪʘʥʠʫʣʘʥ ʪʘʣ 

ʙװʨʵʵʨ ʩʫʨʪʘʣʯʠʣʘʭ,  

- ɸʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʘʞʣʳʛ ʘʞ ʘʭʫʡʥ ʥʵʛʞ, ʘʣʙʘʥ ʙʘʡʛʫʫʣʣʘʛʳʥ 

ʥʠʡʛʤʠʡʥ ʭʘʨʠʫʮʣʘʛʘʘ ʭʵʨʭʵʥ ʙʠʝʣװװʣʞ ʙʘʡʛʘʘʛ ʜװʛʥʵʭ װʟװװʣʵʣʪ ʙʦʣʛʦʭ,  

- ʉʕʍ-ʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ ʘʯ ʭʦʣʙʦʛʜʦʣ, װʥʵ ʮʵʥʠʡʥ ʪʘʣʘʘʨ ʥʠʡʪʵʜ ʙʦʜʠʪ 

ʦʡʣʛʦʪ ᴇʛᴇʭ ʩʫʨʪʘʣʯʠʣʛʘʘ ʷʚʫʫʣʘʭ ʟʵʨʵʛ ʙʦʣʥʦ.  

- ʉʕʍ-ʠʡʛ ʥʵʚʪʨװװʣʵʭ ʘʞʣʳʛ ʵʨʯʠʤʪʵʡ ᴇʨʛᴇʥᴇᴇʨ ʭʠʡʭ ʙʦʜʣʦʛʳʥ ʟʦʭʠʦʥ 

ʙʘʡʛʫʫʣʘʣʪʳʥ ʘʨʛʘ ʭʵʤʞʵʵʥװװʜʠʡʛ ʘʚʘʭ, 

- ʉʕʍ-ʥʠʡ ʪʦʤʦʦʭʦʥ ʪᴇʩʣװװʜʵʜ ʫʨʘʤʰʫʫʣʘʣ, ʜʵʤʞʣʵʛ װʟװװʣʵʭ, ʭʦʣʙʦʛʜʦʭ 

ʟᴇʚʰᴇᴇʨᴇʣ, ʜװʨʵʤ, ʞʫʨʘʤʜ ᴇᴇʨʯʣᴇʣʪ ʦʨʫʫʣʘʭ, 

- ʅʘʨ, ʩʘʣʭʠ, ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨ ʙװʭʠʡ ʠʭ ʯʘʜʣʳʥ ʉʕʍ-ʥʠʡ 

 ʥʜʵʩʥʠʡ ʞʠʰʠʛ ʟʘʛʚʘʨʳʛ ʙʘʪʣʘʥ, ʪʦʤ ʟʫʨʘʛʣʘʣʘʘʨ ʭʠʡʭ, ʠʥʛʵʩʥʵʵʨ ʵʨʯʠʤװ

ʭװʯ ʵʢʩʧʦʨʪʣʦʭ ʟʦʨʠʣʛʦʦ ʙʠʝʣװװʣʵʭ ʙʦʣʥʦ.  

- ʕʨʯʠʤ ʭװʯʥʠʡ ʪʦʤʦʦʭʦʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨʪᴇᴇ ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʞ, ʜʦʨʚʠʪʦʡ 

ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʆʣʦʥ ʫʣʩʳʥ ʙʦʣʦʥ ʜʦʪʦʦʜʳʥ ʯʘʥʘʨʳʥ 

ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʪʦʥʦʛ ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʪʝʨʠʘʣ ʩʦʥʛʦʭ, 

ʄʦʥʛʦʣ ʦʨʥʳ ʥᴇʭʮʣʠʡʛ װʡʣʜʚʵʨʣʵʛʯʠʜ ᴇʛʯ ʪʝʩʪ ʭʠʡʣʛʵʩʵʥʠʡ ʜʘʨʘʘ 

ʭʫʜʘʣʜʘʥ ʘʚʘʣʪ ʭʠʡʭ ʭʵʨʵʛʪʵʡ. 
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ʊᴆʉʃʀʁʅ ɽʈᴆʅʍʀʁ ɼתɻʅʕʃʊ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʥʴ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ, 

ʛʦʨʠʤʳʥ ʰʠʥʞ ʯʘʥʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ, ʄʦʥʛʦʣ-ʍ̫ ʪʘʜ ʭʦʸʨ ʫʣʩʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʩʘʣʙʘʨʳʥ ʭᴇʛʞʣʠʡʥ ʭʘʤʪʳʥ ʘʞʠʣʣʘʛʘʘʥʳ ʮʘʘʰʜʳʥ ʭᴇʛʞʣʠʡʥ ʪʘʣʘʘʨ 

ʩʫʜʣʘʥ װʟʩʵʥ. ʕʥʵ ʪᴇʩʣʠʡʛ 2018 ʦʥʦʦʩ ʵʭʣʵʥ 2020 ʦʥʜ ʜʫʫʩʛʘʭʘʘʨ ʪᴇʣᴇʚʣᴇʩᴇʥ 

ʙʦʣʦʚʯ ʜʵʣʭʠʡ ʜʘʭʠʥʜ ʪʘʨʭʩʘʥ ʂʆɺʀɼ-19 ʮʘʨ ʪʘʭʣʳʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʣʣʠʡʥ ʫʣʤʘʘʩ 

ʫʜʘʘʰʠʨʯ 2023 ʦʥʳ 1-ʨ ʩʘʨʜ ʭʠʡʞ ʛװʮʵʪʛʵʚ.  

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʤʦʥʛʦʣ ʦʨʥʳ ʮʘʛ ʫʫʨʳʥ ʦʥʮʣʦʛ װʟװװʣʵʣʪ, 

ʤʘʥʘʡ ʦʨʥʳ ʩʘʣʭʠʥʳ ʦʮʣʦʛ, װʟװװʣʵʣʪ, ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ, ʤʦʥʛʦʣ ʦʨʥʳ ʟװװʥ 

ᴇʤʥᴇʜ ʙװʩʠʡʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ ʭʵʤʞʠʣʪ, ʤʦʥʛʦʣ ʦʨʦʥʜ ʩʫʫʨʠʣʘʛʜʩʘʥ ʉʕʍ-ʥʠʡ 

ʵʭ װװʩʚʵʨװװʜ, ʤʵʜʵʵʣʣʠʡʥ ʩʫʜʘʣʩʘʥ. ʄᴇʥ ʤʦʥʛʦʣ ʦʨʥʳ ʥʘʨ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʥᴇᴇʮ, ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʦʣʦʥ ʫʣʩʳʥ ʩʪʘʥʜʘʨʪʫʫʜʳʛ ʩʫʜʣʘʥ ʤʦʥʛʦʣ 

ʦʨʥʳ ʮʘʛ ʫʫʨ, ʩʘʣʭʠʥʳ ʛʦʨʠʤʜ ʪʦʭʠʨʩʦʥ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʞ 

ʙʘʪʣʫʫʣʩʘʥ. ʋʛ ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʳʛ ʙʦʣʦʚʩʨʫʫʣʘʭ ʩʘʣʭʠʥ 

ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘʯʣʘʣʳʛ ʟʘʛʚʘʨʯʠʣʩʘʥ. ʉʘʣʭʠʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʥʠʡ ʛʨʘʬʠʢ, ʩʘʣʭʠʥʳ ʛʦʨʠʤʳʥ ʰʠʥʞ ʯʘʥʘʨʳʛ 

ʪʦʜʦʨʭʦʡʣʞ, ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ 

ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʵʥ. ᴆʤʥᴇʜ ʙװʩʵʜ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʪʘʥʮ 

ʙʘʡʛʫʫʣʘʭ ʛʘʟʨʫʫʜʳʛ ʥʘʨʠʡʚʯʣʘʥ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʕʜʛʵʵʨ ʛʘʟʘʨʪ ʩʫʫʨʠʣʫʫʣʘʭ 

ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʙʘʡʨʰʣʳʥ ʪᴇʣᴇʚʣᴇʣʪʠʡʛ ʭʵʨʭʵʥ ʭʠʡʭ, ʪʵʜʛʵʵʨʠʡʥ 

ʞʠʣʜ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʛ ʪʦʦʮʩʦʥ. ʎʘʘʰʠʜ ʠʭ 

ʯʘʜʣʳʥ ʥʘʨ, ʩʘʣʭʠ, ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨ ʙװʭʠʡ װʥʜʵʩʥʠʡ ʪʦʤʦʦʭʦʥ ʪᴇʩʣʠʡʛ 

ʙʘʡʛʫʫʣʞ, ɹʅʍɸʋ ʨʫʫ ʵʨʯʠʤ ʭװʯ ʵʢʩʧʦʨʪʣʦʭ ʙʦʣʦʤʞʪʦʡ.  

ʕʥʵʭϮϮ ʪϺʩʣʠʡʥ 1-ʨ ʙϮʣʵʛʪ: ʄʦʥʛʦʣ ʦʨʥʳ ʮʘʛ ʫʫʨʳʥ ʦʥʮʣʦʛ, ʩʘʣʭʠʥʳ ʥϺϺʮʠʡʥ 

ʭʵʤʞʠʣʪ, ʤʵʜʵʵʣʵʣ ʮʫʛʣʫʫʣʘʭ ʩʫʜʘʣʛʘʘʥʳ Ϯʨ ʜϮʥʛ ʥʵʛʪʛʵʥ ʜϮʛʥʵʚʵʣ:  

- ʄʘʥʘʡ ʦʨʦʥ ʵʤʟʵʛ ʵʢʦʩʠʩʪʝʤʪʵʡ, ʫʣʩ ʦʨʥʳ ʵʜʠʡʥ ʟʘʩʘʛ, ʘʨʜ ʪװʤʥʠʡ 

ʘʤʴʜʨʘʣʳʥ ʭʵʚʰʠʣ ʥʴ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪᴇʜ ʵʤʟʵʛ ʙʘʡʭ ʙʘ ʛʘʟʘʨ ʟװʡʥ 
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ʙʘʡʨʰʠʣ, ʫʫʨ ʘʤʴʩʛʘʣʳʥ ᴇᴇʨʯʣᴇʣʪ ʠʜʵʚʭʠʪʵʡ ʷʚʘʛʜʘʭ ʙʦʣʦʤʞʪʦʡ ʥʫʪʘʛʪ 

ʭʘʤʘʘʨʜʘʛ. 

- ɹװʭ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ ʭʦʥʦʛʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ (+100ʉ)-ʵʵʩ ʜʵʵʰ 

ʙʘʡʭ ʭʫʛʘʮʘʘ ʜʫʥʜʞʘʘʨ 3-4 ʩʘʨ, ʭʘʨʠʥ ʉʘʡʥʰʘʥʜ, ɿʘʤʳʥ-װתʜ ʟʵʨʵʛ ʭʦʡʜ 

ᴇʨʛᴇʨʛʠʡʥ 450-ʘʘʩ ᴇʤʥᴇ ʦʨʰʠʭ ʥʫʪʛʫʫʜʘʜ ʵʥʵ ʭʫʛʘʮʘʘ 5 ʩʘʨ ʭװʨʥʵ.  

- ʄʦʥʛʦʣ ʦʨʦʥʜ װװʣʰʠʣ ʙʘʛʘ, ʮʵʣʤʵʛ ᴇʜʨʠʡʥ ʪʦʦ ʠʭ, ʞʠʣʜʵʵ 230-260 ʭʦʥʦʛ 

ʙʫʶʫ 2600-3300 ʮʘʛ ʥʘʨ ʛʠʡʛװװʣʜʵʛ ʪʫʣ ʥʘʨʥʳ ʥᴇᴇʮ ʘʨʚʠʥʪʘʡ. 

- ʄᴇʥ ᴇʤʥᴇʜ ʛʦʚʠʡʥ ʙװʩʵʜ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ ʘʨʚʠʥʪʘʡ.  

ʊϺʩʣʠʡʥ 2-ʨ  ʙϮʣʛʠʡʥ ʩʫʜʘʣʛʘʘʛ ʥʵʛʪʛʵʥ ʜϮʛʥʵʚʵʣ: ʄʦʥʛʦʣ ʦʨʦʥʜ ʠʭ ʯʘʜʣʳʥ 

ʵʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʩʫʜʘʣʛʘʘ 

- ɸʛʘʘʨʳʥ ʫʨʩʛʘʣ ʙʫʶʫ ʩʘʣʭʠ װװʩʵʭʵʜ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʘʛʘʘʨʳʥ 

ʪʝʤʧʝʨʘʪʫʨ, ʜʘʨʘʣʪ, ʘʛʘʘʨʳʥ ʥʷʛʪ, ʯʠʡʛʰʠʣ ʟʵʨʵʛ װʟװװʣʵʣʪ ʛʦʣʣʦʭ װװʨʵʛʪʵʡ 

ʙʘʡʜʘʛ.  

- ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʫʣʠʨʣʳʥ ʷʣʛʘʘ ʠʭ, ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʣʙʵʣʟʵʣ ᴇʥʜᴇʨ ʙʘʡʭ 

ʪʫʣ ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʵʩʨʵʛ ʮʠʢʣʦʥʳ ʥᴇʣᴇᴇʣʣᴇᴇʨ ʠʭ ʜʘʨʘʣʪʪʘʡ, ʜʫʣʘʘʥʳ 

ʫʣʠʨʘʣʜ ɸʟʠʡʥ ʛʦʚʴ ʮᴇʣ ʥʘʨʘʥʜ ʭʘʣʞ, ʜʫʣʘʘʥ ʙװʩʠʡʥ ʘʛʘʘʨ ʪװʨʵʥ ʠʨʜʵʛ 

ʙʘʡʥʘ. ɻʘʟʨʳʥ ʜʫʥʜʘʜ ʪʵʥʛʠʩʠʡʥ ʯʠʡʛʣʵʛ ʘʛʘʘʨ, ʉʠʙʠʨ, ʂʘʟʘʢʩʪʘʥʳ ʙʵʩʨʵʛ 

ʫʫʣʩʳʥ ʭʫʫʨʘʡ ʘʛʘʘʨ ʙʘ ʜʘʨʘʣʪʳʥ ʛʨʘʜʠʝʥʪʠʡʥ ʥᴇʣᴇᴇʛᴇᴇʨ ʠʭ ʭʫʨʜʪʘʡ 

ᴇʥʜʨʠʡʥ ʩʘʣʭʠ װװʩʯ ʜʵʣʭʠʡʥ ʵʨʛʵʣʪʠʡʥ ʠʥʝʨʮʠʡʥ ʭװʯ, ʂʦʨʠʦʣʦʩʠʡʥ ʭװʯ 

ʟʵʨʛʵʵʩ ʰʘʣʪʛʘʘʣʞ ʤʘʥʘʡ ʦʨʦʥʜ ʙʘʨʫʫʥ ʙʘ ʙʘʨʫʫʥ ʭʦʡʥʦʦʩ ʟװװʥ ᴇʤʥᴇ ʟװʛ 

ʨװװ ʯʠʛʣʵʩʵʥ ʝʨᴇʥʭʠʡ ʩʘʣʭʠʡʛ װװʩʛʵʜʵʛ.  

- ʄʘʥʘʡ ʫʣʩ ʩʫʙʪʨʦʧʠʢʠʡʥ ʩʵʨװװʥ ʙװʩʜ ʙʘʡʨʣʘʞ, ʜʘʣʘʡʥ ʪװʚʰʥʵʵʩ ᴇʥʜᴇʨʪ 

ᴇʨʛᴇʛʜᴇʥ, ʪʘʣ ʙװʨʵʵʩʵʵ ᴇʥʜᴇʨ ʫʫʣʩʘʘʨ ʭװʨʵʵʣʵʛʜʵʥ ʦʨʰʠʭ ʪʫʣ ʩʘʣʭʠʥʳ 

ʥᴇᴇʮ, ʯʠʛʣʵʣ, ʛʦʨʠʤ  ʟʵʨʵʛʪ ʰʫʫʜ ʥᴇʣᴇᴇʣʜᴇʛ ʦʥʣʦʛʪʦʡ.  

- ʊʠʡʤʵʵʩ ʵʨʯʠʤ ʭװʯʥʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʛ 

ʩʦʥʛʦʭʜʦʦ ʪʫʭʘʡʥ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮ, ʛʦʨʠʤʳʛ 

ʩʘʡʪʘʨ ʩʫʜʣʘʥ װʥʵʣʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ.  

- ʆʣʦʥ ʫʣʩ ʦʨʥʫʫʜ ᴇᴇʨʩʜʠʡʥ ʦʨʦʥ ʥʫʪʘʛʪ ʪʦʭʠʨʩʦʥ ʩʘʣʭʠʥʳ ʥᴇᴇʮʠʡʥ 

 ʣʞװװʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʞ, ʩʪʘʥʜʘʨʪ ʙʦʣʛʦʥ ʭʵʨʵʛʞװ
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ʙʘʡʥʘ. ʊʠʡʤʵʵʩ ʤʘʥʘʡ ʫʣʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʭʵʜ 

ʜʘʛʘʞ ʤᴇʨʜᴇʭ װʥʜʵʩʥʠʡ ʩʪʘʥʜʘʨʪʪʘʡ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʫʣ MNS 6940 : 

2021 ï ñʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣò ʩʪʘʥʜʘʨʪʳʛ ʙʦʣʦʚʩʨʫʫʣʘʥ ʙʘʪʣʫʫʣʩʘʥ.  

ʊϺʩʣʠʡʥ 3-ʨ ʙϮʣʛʠʡʛ ʥʵʛʪʛʵʥ ʜϮʛʥʵʚʵʣ: ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ 

ʙʘʨʠʭ ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʛ ʪʦʜʦʨʭʦʡʣʞ  ʟʫʨʘʛʣʘʣ ʭʠʡʭ ʩʫʜʘʣʛʘʘʛ ʭʠʡʩʵʥ.  

- MNS 6940 : 2021 ï ñʉʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʨʠʭ ʛʘʟʨʳʥ ʩʘʣʭʠʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʨʛʘʯʣʘʣò-ʳʛ ʜʘʛʫʫ ᴆʤʥᴇʛʦʚʴ 

ʘʡʤʛʠʡʥ ʩʘʣʭʠʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ ʟʫʨʘʛʣʘʣʳʛ ʭʠʡʩʵʥ ʙᴇʛᴇᴇʜ 

ʵʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ 

ʙʦʣʦʤʞʪʦʡ ʛʘʟʨʳʥ ʙʘʡʨʰʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ.  

- ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ ʥʴ ʤʘʥʘʡ ʦʨʥʳ ʭʘʤʛʠʡʥ ʠʭ ʩʘʣʭʠʥʳ ʥᴇᴇʮʪʵʡ ʙװʩ ʥʫʪʘʛ 

ʙʦʣʦʚʯ ʙװʭ ʥʫʪʛʘʘʨ ʩʘʣʭʠʥʳ ʥᴇᴇʮ ʞʠʛʜ ʙʠʰ ʙʘʡʥʘ. ʅʫʪʛʠʡʥ ʠʭʵʥʭ ʛʘʟʘʨʪ 

5- 7 ʤ/c-ʠʡʥ ʭʫʨʜʪʘʡ ʩʘʣʭʠ ʟʦʥʭʠʣʞ ʙʘʡʛʘʘ ʙᴇʛᴇᴇʜ ʥʫʪʛʠʡʥ ʪᴇʚ ʭʵʩʵʛʪ 

ʟװװʥʵʵʩ ʙʘʨʫʫʥ ʭʦʡʰ ʯʠʛʣʵʩʵʥ ʩʘʣʭʠʥʳ ʢʦʨʠʜʦʨ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʩʘʣʭʠʥʳ 

ʜʫʥʜʘʞ ʭʫʨʜ 8 ʤ/ʩ-ʵʵʩ ʜʵʵʰ ʛʘʟʘʨ ʥʫʪʘʛ ʥʠʡʪ ʥʫʪʛʠʡʥ ʄʘʥʜʘʣ-ʆʚʦʦ ʩʫʤʳʥ 

ʫʨʜ ʭʵʩʵʛ, ʎʦʛʪ-ʆʚʦʦ ʩʫʤʳʥ ʜʠʡʣʵʥʭ ʭʵʩʵʛ, ʄʘʥʣʘʡ ʩʫʤ, ʍʘʥʙʦʛʜ ʩʫʤʳʥ 

ʫʨʜ ʭʵʩʵʛ, ʎʦʛʪ-ʎʵʮʠʡ, ɼʘʣʘʥʟʘʜʛʘʜ, ɹʘʷʥ-ʆʚʦʦ, ʅʦʤʛʦʥ ʩʫʤʳʥ ʭʦʡʜ ʭʵʩʵʛ, 

ʍװʨʤʵʥ, ɹʘʷʥʜʘʣʘʡ ʩʫʤʳʥ ʭʦʡʜ ʭʵʩʵʛ, ɹʫʣʛʘʥ ʩʫʤʳʥ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨ, 

ʅʦʸʥ, ʉʵʚʨʵʡ, ɻʫʨʚʘʥʪʵʩ ʩʫʤʳʥ ʭʵʩʵʛʯʠʣʩʵʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʟʦʥʭʠʣʞ ʙʘʡʥʘ.  

- ɹʫʣʛʘʥ, ʎʦʛʪ-ʆʚʦʦ, ɼʘʣʘʥʟʘʜʛʘʜ, ʎʦʛʪʮʵʮʠʡ, ɹʘʷʥʜʘʣʘʡ, ʍװʨʤʵʥ, ʅʦʤʛʦʥ, 

ɹʘʷʥ-ʆʚʦʦ ʩʫʤʳʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ ʵʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ 

ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ.  

ʊϺʩʣʠʡʥ 4-ʨ ʙϮʣʛʠʡʛ ʥʵʛʪʛʵʥ  ʜϮʛʥʵʚʵʣ: ʀʭ ʯʘʜʣʳʥ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ 

ʪʵʟϮ ʙʦʣʦʚʩʨʫʫʣʘʭʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʟϺʚʣϺʤʞʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ.  
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- ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤ ʥʴ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

ᴇʥʜᴇʨʪʵʡ ʯ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ ʙʘʛʘʪʘʡ ʙʘʡʜʘʛ ʫʯʨʘʘʩ ʫʨʪ 

ʭʫʛʘʮʘʘʥʜ ʥʘʡʜʚʘʨʪʘʡ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ.  

- ɹʅʍɸʋ-ʳʥ ʍʵʙʵʡ ʤʫʞʠʡʥ ʥʫʪʘʛ ʜʵʚʩʛʵʨʪ 100 ʄɺʪ-ʳʥ ʭװʯʠʥ 

ʯʘʜʘʣʪʘʡ ʩʘʣʭʠʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, 400 ʄɺʪ-ʳʥ ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮ, 14 ʄɺʪ-ʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨʳʥ ʩʠʩʪʝʤ ʙװʭʠʡ ʉʕʍ-

ʥʠʡ װʥʜʵʩʥʠʡ ʟʘʛʚʘʨ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʛʜʘʥ װʡʣ ʘʞʠʣʣʘʛʘʘ ʷʚʫʫʣʞ 

ʙʘʡʥʘ.  

- ʕʥʵʭװװ ʩʪʘʥʮ ʥʴ ʤʘʥʘʡ ʫʣʩʳʥ ᴇʤʥʠʡʥ ʛʦʚʠʡʥ ʙװʩʪʵʡ ʦʡʨ ʟʘʡʥʜ 

ʙʘʡʨʣʘʜʘʛ. ʄʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʩʘʣʭʠʥʳ ʥᴇᴇʮ ʠʭʪʵʡ ᴇʤʥʠʡʥ ʛʦʚʠʡʥ 

ʙװʩʵʜ ʵʢʩʧʦʨʪʳʥ ʟʦʨʠʫʣʘʣʪʪʘʡ ʠʭ ʯʘʜʣʳʥ ʥʘʨ, ʩʘʣʭʠ, ʭʫʨʠʤʪʣʫʫʨ 

ʙװʭʠʡ װʥʜʵʩʥʠʡ ʪʦʤʦʦʭʦʥ ʪᴇʩʣʠʡʛ ʭʵʨʵʛʞװװʣʞ, ʵʥʵʭװװ ʩʪʘʥʮʪʘʡ 

ʭʦʣʙʦʛʜʦʥ, ɹʅʍɸʋ ʨʫʫ ʵʨʯʠʤ ʭװʯ ʵʢʩʧʦʨʪʣʦʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ.  

- ʕʨʯʠʤ ʭװʯʥʠʡ ʪʦʤʦʦʭʦʥ ʪᴇʩᴇʣ ʭᴇʪᴇʣʙᴇʨʪᴇᴇ ʘʥʭʘʘʨʘʣ ʭʘʥʜʫʫʣʞ, 

ʜʦʨʚʠʪʦʡ ʘʨʛʘ ʭʵʤʞʵʵ ʘʚʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ. ʆʣʦʥ ʫʣʩʳʥ ʙʦʣʦʥ 

ʜʦʪʦʦʜʳʥ ʯʘʥʘʨʳʥ ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʪʦʥʦʛ 

ʪᴇʭᴇᴇʨᴇʤʞ, ʤʘʪʝʨʠʘʣ ʩʦʥʛʦʭ, ʄʦʥʛʦʣ ʦʨʥʳ ʥᴇʭʮʣʠʡʛ 

 ʡʣʜʚʵʨʣʵʛʯʠʜ ᴇʛʯ ʪʝʩʪ ʭʠʡʣʛʵʩʵʥʠʡ ʜʘʨʘʘ ʭʫʜʘʣʜʘʥ ʘʚʘʣʪ ʭʠʡʭװ

ʭʵʨʵʛʪʵʡ. 

- ʅʘʨ, ʩʘʣʭʠ, ʵʨʯʠʤ ʭװʯʥʠʡ ʭʫʨʠʤʪʣʫʫʨ ʙװʭʠʡ ʠʭ ʯʘʜʣʳʥ ʉʕʍ-ʥʠʡ 

 ʥʜʵʩʥʠʡ ʞʠʰʠʛ ʟʘʛʚʘʨʳʛ ʙʘʪʣʘʥ, ʪʦʤ ʟʫʨʘʛʣʘʣʘʘʨ ʭʠʡʭװ

ʰʘʘʨʜʣʘʛʘʪʘʡ.  

- ʊᴇʨ, ʭʫʚʠʡʥ ʭʵʚʰʣʠʡʥ ʪװʥʰʣʵʣʠʡʛ ʥʵʤʵʛʜװװʣʵʭ, ʛʘʜʘʘʜ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʳʛ ʜʵʤʞʠʭ, ʭʫʫʣʴ ʵʨʭ ʟװʡʥ ʦʨʯʠʥʛ ʩʘʡʞʨʫʫʣʘʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ.  
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