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ʊᴇʩʣʠʡʥ ʢʘʨʪ 

ʊᴇʩʣʠʡʥ ʛʵʨʵʵʥʠʡ ʜʫʛʘʘʨ: ʐʫʉʩ ˉ 2018/69 

ʊᴇʩʣʠʡʥ ʥʵʨ: ñʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘò 

ɿʘʭʠʘʣʘʛʯ:  ɹʦʣʦʚʩʨʦʣ, ʉʦʸʣ, ʐʠʥʞʣʵʭ ʫʭʘʘʥ, ʉʧʦʨʪʳʥ ʷʘʤ 

ɻװʡʮʵʪʛʵʛʯ:  ʐʠʥʞʣʵʭ ʫʭʘʘʥʳ ʘʢʘʜʝʤʠ, ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 

ʍʵʨʵʛʞװװʣʵʭ ʭʫʛʘʮʘʘ:  2018-2020 

ɹʘʪʣʘʛʜʩʘʥ ʩʘʥʭװװʞʠʣʪ :  49500.0 ʤʷʥʛʘʥ ʪᴇʛʨᴇʛ 

ɻװʡʮʵʪʛʵʛʯ ʙʘʡʛʫʫʣʣʘʛʘ: 

- ʅʵʨ: ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 

- ʈʝʛʠʩʪʨʠʡʥ ʜʫʛʘʘʨ :  9095578 

- ʍʘʷʛ: ʋʣʘʘʥʙʘʘʪʘʨ 13330, ɹʘʷʥʟװʨʭ ʜװװʨʵʛ, ʕʥʭʪʘʡʚʘʥʳ ᴇʨʛᴇʥ ʯᴇʣᴇᴇ 54ɹ 

- ɺʵʙ ʭʫʫʜʘʩ: ʀ-ʤʵʡʣ ʭʘʷʛ: www.ipt.ac.mn, info@ipt.ac.mn   

ʊᴇʩʣʠʡʥ ʫʜʠʨʜʘʛʯ: 

- ʅʵʨ: ʊ.ɻʘʣʙʘʘʪʘʨ /ɸʢʘʜʝʤʠʯ/ 

- ʍʦʣʙʦʦ ʙʘʨʠʭ ʫʪʘʩʥʳ ʜʫʛʘʘʨ:  

o ɻʘʨ ʫʪʘʩ: 99001993 

- ʀ-ʤʵʡʣ ʭʘʷʛ: tgalbaatar@mas.ac.mn 

ʊᴇʩʣʠʡʥ װʥʜʩʵʥ ʛװʡʮʵʪʛʵʛʯʠʜ:  

ʉʘʡʥʙʠʣʵʛ ɹɸʗʅʅɸʉɸʅ, ʌʠʟʠʢʯ, ʕʐʊɸ, ɼʦʢʪʦʨ (Ph.D)  

ʅʘʤʞʠʣ ʕʅʕɹʀʐ, ʌʠʟʠʢʯ, ɼʦʢʪʦʨ (Ph.D)  

ɹʘʷʨʩʘʡʭʘʥ ʄʕʅɼɹɸʗʈ, ʎᴇʤ-ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʦʣʦʛʠ, ʕʐɼʵɸ, 

ʜʦʢʪʦʨʘʥʪ  

ɹʘʪʩʫʫʨʴ ʄᴆʅɻᴆʅʎɸʎʈɸʃ, ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʠʥʞʝʥʝʨ, ʕʐɼʵɸ, 

ʜʦʢʪʦʨʘʥʪ  

ʐʘʨʭװװ ʄʆʃʆʈ, ʎᴇʤ - ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʦʣʦʛʠ, ʕʐɼʵɸ, ʄʘʛʠʩʪʨ  

ɹʘʪʤᴇʥʭ ʏʀʄʕɼʊʆɻʊʆʍ, ʵ/ʰ-ʥʠʡ ʪʫʩʣʘʭ ʘʞʠʣʪʘʥ  

 

ʊᴇʩʣʠʡʥ ʭʘʚʩʨʘʥ ʛװʡʮʵʪʛʵʛʯʠʜ:  

ɹʘʘʩʘʥʭװװ ʅɸʈɸʅɹɸʊ, ʵʣʝʢʪʨʦʥʠʢ, ʕʐɼʵɸ, ʜʦʢʪʦʨʘʥʪ  

ɹʘʪʟʦʨʠʛ ɿɸʅɼɸʅ, ʵʣʝʢʪʨʦʥʠʢ, ʕʐɼʵɸ, ʜʦʢʪʦʨʘʥʪ  
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ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʛʠʡʥ ʜʘʘʣʛʘʚʘʨ 

 

ʊᴇʩʣʠʡʥ װʨ ʜװʥʛʠʡʥ ʜʘʘʣʛʘʚʘʨ 

 ̄ ʊᴇʩʣᴇᴇʨ ʙʠʡ ʙʦʣʦʭ װʨ ʜװʥ 
 ʥʛʠʡʥװʨ ʜת

 ʣʵʣʪװװʟװ

ʊᴇʣᴇʚʣᴇʩᴇʥ 

ʪʦʦ ʭʵʤʞʵʵ 
ɻװʡʮʵʪʛʵʣ 

1 

ʅʘʨʥʳ ʢʦʣʣʝʢʪʦʨ ʙʦʣʦʥ ʜʫʣʘʘʥʳ 

ʥʘʩʦʩ ʘʰʠʛʣʘʥ ʦʨʦʥ ʩʫʫʮʳʛ ʭʘʣʘʘʭ 

ʪʫʨʰʠʣʪʳʛ ʷʚʫʫʣʘʭ, ʜʫʣʘʘʥ 

ʭʫʨʠʤʪʣʫʫʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʥ 

ʪʫʨʰʠʣʪ, ʩʫʜʘʣʛʘʘ ʷʚʫʫʣʥʘ. 

ʕʐᴆ 2 6 (300%) 

2 

ʅʘʨʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʫʨʠʤʪʣʫʫʣʘʭ 

ʩʠʩʪʝʤʠʡʥ ʵʣʝʢʪʨʦʥ ʫʜʠʨʜʣʘʛʳʥ 

ʟʘʛʚʘʨʳʛ ʛʘʨʛʘʞ, ʟʦʭʠʦʥ ʙװʪʵʵʞ 

ʪʫʨʰʠʥʘ. 

ʕʣʝʢʪʨʦʥ 

ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨ 

ʟʦʭʠʦʥ ʙװʪʵʵʥʵ 

1 1 (100%) 

3 

ʍʫʨʠʤʪʣʫʫʣʩʘʥ ʵʥʝʨʛʠʡʛ ʭʫʚʴʩʘʭ 

ʛװʡʜʣʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ 

ʙʦʣʛʦʞ, ʭʵʨʵʛʣʵʛʯʜʵʜ (ʙʘʛʘ ʯʘʜʣʳʥ) 

ʥʠʡʣװװʣʵʭ ʙʦʣʦʥ ʪᴇʚʣᴇʨʩᴇʥ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʩװʣʞʵʵ ʨװװ ʥʠʡʣװװʣʵʭ 

ʩʠʩʪʝʤʠʡʥ ʵʣʝʢʪʨʦʥ ʫʜʠʨʜʣʘʛʳʥ 

ʟʘʛʚʘʨʳʛ ʛʘʨʛʘʞ, ʟʦʭʠʦʥ ʙװʪʵʵʞ 

ʪʫʨʰʠʭ. 

ʀʥʚʝʨʪʵʨʠʡʥ 

ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨ 
1 1 (100%) 

4 

ʅʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʪᴇʨʣװװʜʠʡʛ 

ʷʣʛʘʥ, ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʠʨʞ 

ʙʫʡ ʵʥʝʨʛʠʡʥ ʭʵʤʞʵʵʛ ʙװʨʪʛʵʭ 

ʭʵʤʞʠʣʪʠʡʥ ʥʵʛʞʠʡʛ ʟʦʭʠʦʥ 

ʙװʪʵʵʥʵ. 

ʅʘʨʥʳ ʥʠʡʣʙʵʨ 

ʮʘʮʨʘʛ ʙװʨʪʛʵʭ 

ʭʵʤʞʠʣʪʠʡʥ ʥʵʛʞ 

ʟʦʭʠʦʥ ʙװʪʵʵʭ 

1 1 (100%) 

5 

ɼʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʠʡʥ 

ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ, ʭʠʡʮװװʜʠʡʥ ʜʫʣʘʘʥ 

ʜʘʤʞʫʫʣʣʳʛ ʭʵʤʞʠʭ. 

ɹʘʨʠʣʛʳʥ װʥʜʩʵʥ 

ʭʠʡʮʠʡʥ ʜʫʣʘʘʥ 

ʜʵʤʞʫʫʣʘʣʪ 

ʪʦʜʦʨʭʦʡʣʦʭ 

1 1 (100%) 

6 
ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ 

 .ʥʵʣʛʵʵ ʭʠʡʭװ

ʄʦʥʛʦʣ ʫʣʩʳʥ 

ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʜ 

ʭʵʨʵʛʣʵʞ ʙʦʣʦʭ 

ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʭʵʤʞʵʵʛ 

ʪʦʦʮʦʭ 

1 1 (100%) 

 

ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩʣʠʡʥ ʩʘʥʭװװʞʠʣʪ  

 

ñʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘò ʩʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩʣʠʡʥ 

ʩʘʥʭװװʞʠʣʪʠʡʥ ʟʘʜʘʨʛʘʘ 

ʆʛʥʦʦ ɹʘʪʣʘʛʜʩʘʥ 

ʩʘʥʭװװʞʠʣʪ 

(ʤʷʥ.ʪᴇʛ) 

ɻװʡʮʵʪʛʵʣ 

(ʤʷʥ.ʪᴇʛ)  

ɻʵʨʵʵʪ 

ʘʞʠʣʪʥʳ 

ʭᴇʣʩ 

ʕʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ 

ʟʘʨʜʘʣ  

ʊʦʤʠʣʦʣʪ ʍʷʥʘʣʪʳʥ 

ʟʘʨʜʘʣ 

/1%/ 

2018 6,500.0 6,500.0 1,650.0 3,135.0 1,650.0 65.0 

2019 32,500.0 32,500.0 2,625.0 29,550 - 325.0 

2020 10,500.0 10,500 675.0 9,720.0 - 105.0 

ɼװʥ 49,500.0 49,500 4,950 42,405 1,650 495.0 
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ʋʜʠʨʪʛʘʣ 

 

ʕʨʯʠʤ ʭװʯʥʠʡ ʪᴇʚʣᴇʨʩᴇʥ ʩʠʩʪʝʤʜ ʭʦʣʙʦʛʜʦʦʛװʡ ʘʡʣ ᴇʨʭ, ʪᴇʚ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʜʫʣʘʘʥ 

ʭʘʥʛʘʤʞ ʥʴ ᴇʨʪᴇʛ ʟʘʨʜʘʣ ʠʭʪʵʡ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʭװʥʜʨʵʣʪʵʡ ʘʩʫʫʜʣʳʥ ʥʵʛ ʶʤ.  ʉװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʦʣʦʛʠʫʜ ʵʨʯʠʤʪʵʡ ʥʵʤʵʛʜʵʞ, װʡʣʜʚʵʨʣʵʣ ʥʵʤʵʛʜʵʭʠʡʥ 

ʭʠʨʵʵʨ ʪװװʥʠʡ װʨ ʘʰʠʛ ʩʘʡʞʠʨʯ װʥʵ ᴇʨʪᴇʛ ʙʫʫʨʩʘʘʨ ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪᴇʚʣᴇʨʩᴇʥ ʰʫʛʘʤʘʥʜ 

ʭʦʣʙʦʛʜʦʦʛװʡ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʵʨʯʠʤ ʭװʯʵʵʨ ʭʘʥʛʘʭ, ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʡʛ ʰʠʡʜʵʭʵʜ ʩʵʨʛʵʵʛʜʵʭ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʙʠʝ ʜʘʘʩʘʥ ʵʭ װװʩʛװװʨʠʡʛ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ᴇʛʯ ʙʘʡʥʘ. 

ʄʘʥʘʡ ʦʨʦʥ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʨʚʠʥ ʠʭ ʥᴇᴇʮʪʵʡ ʪʫʣ ʘʣʩʣʘʛʜʩʘʥ ʪᴇʚ ʩʫʫʨʠʥ ʛʘʟʘʨ 

ʙʦʣʦʥ ʪᴇʚʣᴇʨʩᴇʥ ʰʫʛʘʤʘʥʜ ʭʦʣʙʦʛʜʦʦʛװʡ ʭʵʨʵʛʣʵʛʯʜʠʡʛ ʜʫʣʘʘʥ, ʮʘʭʠʣʛʘʘʥʘʘʨ ʭʘʥʛʘʭʘʜ ʥʘʨʥʳ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʪᴇʭᴇᴇʨᴇʤʞװװʜʠʡʛ ᴇʨʛᴇʥ ʘʰʠʛʣʘʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ.  ɻʘʛʮʭװװ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʘʣʜʘʛʜʣʳʛ ɻ ʨʩ  ʙʘʛʘʩʛʘʥ, ʜʵʚʰʠʣʪʪʵʡ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʜʠʟʘʡʥ, ʭᴇʛʞװװʣʵʣʪʠʡʥ װʥʜʩʵʥ ʜʵʵʨ ʣ 

ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʠʡʛ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʨ ʘʰʠʛʪʘʡʛʘʘʨ ᴇʨʛᴇʥᴇᴇʨ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ.  

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʙʦʣʦʥ ʘʡʤʘʛ, ʩʫʤʳʥ ʪᴇʚװװʜʠʡʥ ʜʫʣʘʘʥ ʭʘʥʛʘʤʞʠʜ ʥװװʨʩʵʵʨ 

ʘʞʠʣʣʘʜʘʛ ʜʫʣʘʘʥʳ ʩʪʘʥʮ, ʫʫʨʳʥ ʟʫʫʭʳʛ ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʙʠʣʵʵ. ʄʦʥʛʦʣ ʫʣʩʳʥ ʟʘʩʛʠʡʥ ʛʘʟʘʨ, 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʟʘʭʠʨʛʘʘʥʘʘʩ ʘʚʯ ʭʵʨʵʛʞװװʣʞ ʙʫʡ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʣʳʛ ʙʫʫʨʫʫʣʘʭ ʘʞʣʳʥ 

ʭװʨʵʵʥʜ ʘʡʣ ᴇʨʭװװʜ ʭװʡʪʥʠʡ ʫʣʠʨʘʣʜ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰ ʘʰʠʛʣʘʭ ʙʦʣʩʦʥ. ʋʛ ʘʞʣʳʥ ʭװʨʵʵʥʜ  

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʘʛʘʘʨʳʥ ʙʦʭʠʨʜʦʣ ʙʘʛʘʩʘʞ ʙʘʡʛʘʘ ʙʦʣʦʚʯ ʘʡʣ ᴇʨʭʠʡʥ ʘʤʠʥʳ ʩʫʫʮʥʳ ʜʫʣʘʘʥ 

ʘʣʜʘʛʜʘʣ ʭʵʪ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʪװʣʰ ʟʘʨʮʫʫʣʘʣʪ ᴇʥʜᴇʨ ʭʵʚʵʵʨ ʙʘʡʭ ʛʦʣ ʰʘʣʪʛʘʘʥ ʙʦʣʩʦʦʨ ʙʘʡʥʘ.  

ʀʡʤʜ ñʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘò ʩʫʫʨʴ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʥʵʛʜװʛʵʵʨʪ ʥʘʨʥʳ ʵʥʝʨʛʠʡʥ װװʩʛװװʨװװʜʠʡʥ ʭʵʨʵʛʣʵʵʥʠʡ 

ʪʝʭʥʦʣʦʛʠ, ʵʣʝʢʪʨʦʥʠʢ ʫʜʠʨʜʣʘʛʳʥ ʪʫʨʰʠʣʪʳʛ ʷʚʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ ʘʞʠʣʣʘʣʘʘ. 

ʍʦʸʨʜʫʛʘʘʨʪ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʠʡʥ ʪʫʩʣʘʤʞʪʘʡʛʘʘʨ ʙʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ, ʭʘʰʠʭ ʭʠʡʮʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʛ ʭʵʤʞʠʭ, ʭʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʛ ʥʵʛʪʛɻʥ, 

ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ ʙװʨʜװװʣʵʭ, ʛʫʨʘʚʜʫʛʘʘʨʪ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʫʨʠʤʪʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ 

ʵʣʝʢʪʨʦʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨʳʛ ʛʘʨʛʘʞ, ʟʦʭʠʦʥ ʙװʪʵʵʞ ʪʫʨʰʠʭ, ʭʫʨʠʤʪʣʫʫʣʩʘʥ ʵʥʝʨʛʠʡʛ 

ʭʫʚʴʩʘʭ ʛװʡʜʣʠʡʥ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ ʙʦʣʛʦʥ ʰʫʫʜ ʭʵʨʵʛʣʵʛʯʜʵʜ ʙʦʣʦʥ ʪᴇʚʣᴇʨʩᴇʥ 

ʵʨʯʠʤ ʭװʯʥʠʡ ʩװʣʞʵʵʥʜ ʥʠʡʣװװʣʵʭ ʩʠʩʪʝʤʠʡʥ ʵʣʝʢʪʨʦʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨʳʛ  ʪʫʨʰʠʭ, 

ʜᴇʨᴇʚʜװʛʵʵʨʪ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʪᴇʨʣװװʜʠʡʛ ʷʣʛʘʥ, ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʠʨʞ ʙʫʡ 

ʵʥʝʨʛʠʡʥ ʭʵʤʞʵʵʛ ʙװʨʪʛʵʭ ʭʵʤʞʠʣʪʠʡʥ ʥʵʛʞʠʡʛ ʟʦʭʠʦʥ ʙװʪʵʵʭ ʘʞʣʫʫʜʳʛ ʭʠʡʞ 

ʛװʡʮʵʪʛʵʩʵʥ ʙʦʣʥʦ. 
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1. ʅɸʈʅʓ ʕʈʏʀʄ ʍתʏʅʀʁ ʊɽʍʅʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸ 

1.1. ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ ʅɸʈʅʓ ʕʈʏʀʄ ʍתʏʅʀʁ ʅᴆᴆʎʀʁʅ תʅʕʃɻʕʕ 

1.1.1. ʆʥʦʣ, ʘʨʛʘ ʟװʡ 

ʍʦʪ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʭʜʵʵ ʩʘʥʩʨʳʥ 

ʟʫʨʘʛ, ʙʦʜʠʪ ʟʫʨʘʛ ʟʵʨʛʠʡʛ ʘʰʠʛʣʘʥ ʙʘʨʠʣʛʳʥ ʜʵʵʚʨʠʡʥ ʪᴇʨᴇʣ, ʪʘʣʙʘʡ ʟʵʨʛʠʡʛ 

ʪʦʜʦʨʭʦʡʣʦʥ, ʥʘʨʥʳ ʟʘʡʥ ʙʘʡʨʰʣʳʥ ʪʦʦʮʦʦ, ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʡʛ ʪʦʦʮʦʞ, 

ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʛʘʨʛʘʩʘʥ.  

ɹʘʨʠʣʛʳʥ ʜʵʵʚʵʨ ʜʵʵʨ ʥʘʨʥʳ ʟʘʡʛ ʩװװʜʵʨʣʵʭʛװʡ ʙʘʡʭʘʘʨ ʙʘʡʨʣʫʫʣʘʭ ʟʘʡʛ ʥʘʨʥʳ 

ʟʘʡʥ ʛʝʦʤʝʪʨ ʭʵʤʞʵʵʩ, ʥʘʣʘʣʪʳʥ ᴇʥʮᴇʛ, ʘʟʠʤʫʪ ʟʵʨʵʛ װʟװװʣʵʣʪװװʜʠʡʛ ʘʰʠʛʣʘʥ ʪʦʦʮʥʦ.  

 

ɿʫʨʘʛ 1. ʅʘʨʥʳ ʟʘʡʛ ʩϮϮʜʵʨʣʵʣʪʛϮʡʛʵʵʨ ʙʘʡʨʣʫʫʣʘʭ 

ʕʥʜ: d- ʥʘʨʥʳ ʟʘʡ ʭʦʦʨʦʥʜʳʥ ʟʘʡ, Ŭ ï ʘʟʠʤʫʪ, ɗ- ʥʘʣʘʣʪʳʥ ϺʥʮϺʛ, l- 

ʥʘʨʥʳ ʟʘʡʥ ʫʨʪ, w ï ʥʘʨʥʳ ʟʘʡʥ ϺʨʛϺʥ 

ʅʘʨʥʳ ʟʘʡ ʭʦʦʨʦʥʜʳʥ ʟʘʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ: 

Ἤ ἴϽἫἷἻ ἴϽἻἱἶϽἫἷἼἰϽἫἷἻ                (1) 

ɹʘʨʠʣʛʳʥ ʜɻ ʵʚʨʠʡʥ ʪᴇʨᴇʣ, ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʛʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʥʠʡʪ ʥʘʨʥʳ ʟʘʡʥ 

ʪʘʣʙʘʡʛ ʪʦʦʮʥʦ. 

ʍʘʚʪʛʘʡ ʜʵʵʚʨʠʡʥ ʭʫʚʴʜ: 

ἡἩ ἥϽἴ ἥϽἬ ἫἷἻ ἻἱἶϽἫἷἼἰϽἫἷἻ ἡἺἷἷἮἫἷἻ ἻἱἶϽἫἷἼἰϽἫἷἻϳϳ  

(2) 

ʅʘʣʫʫ ʜʵʵʚʨʠʡʥ ʭʫʚʴʜ: 

ἡἩ ἡἺἫἷἻϳ     (3) 

ʅʘʨʥʳ ʟʘʡʥ ʩװװʜʵʨʣʵʛʜʵʵʛװʡ ʪʘʣʙʘʡʛ ʥʠʡʪ ʥʘʨʥʳ ʟʘʡʥ (ἡἩ) ʙʦʣʦʥ ʩװװʜʵʨʣʵʛʜʩʵʥ ʟʘʡʥ 

(ἡἡ) ʪʘʣʙʘʡʥ ʭʘʨʴʮʘʘʛʘʘʨ ʪʦʜʦʨʭʦʡʣʥʦ. 

ἡἼ ἡἩἡἡϳ                         (4) 

ᴆʥʮʛʠʡʥ ʟʘʩʚʘʨʳʥ ʢʦʵʬʬʠʮʠʝʥʪ (ἠἼ):  
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ἠἼ Ἳἱἶἰ ϽἫἷἻ                                      (5) 

 ï ʅʘʨʥʳ ʟʘʡʥ ʘʩʧʝʢʪ 

ʅʘʨʥʳ ᴇʥʜᴇʨ ʙʦʣʦʥ ʘʟʠʤʫʪ ʥʴ ʪʫʭʘʡʥ ʮʘʛʪ ʫʨʪʨʘʛ, ᴇʨʛᴇʨʛʠʡʥ ʙʘʡʨʣʘʣʜ ʪʦʛʪʤʦʣ 

ʙʘ ἡἼ ʙʦʣʦʥ ἠἼ ʥʴ ʥʘʨʥʳ ʟʘʡʥ ʧʦʪʝʥʮʠʘʣʳʥ ʪʦʦʮʦʦʣʦʣʪʳʥ ʛʦʣ ʧʘʨʘʤʝʪʨװװʜ ʙʘʡʭ ʙʦʣʥʦ. 

ʅʘʨʥʳ ʟʘʡʥ ʧʦʪʝʥʮʠʘʣ: 

ἏἸ ἮἸ Ἦ ἏἼȟἼ ἮἸ Ἦ ᷿ ἮἼἡἼἠἼἬἼ
Ἴ

Ἴ
      (6) 

ʕʥʜ: ἡἩ - PV ʪʘʣʙʘʡ, ἡἡ - ʩװװʜʵʨʣʵʛʜʩʵʥ PV ʪʘʣʙʘʡ, ἰ- 

ʥʘʨʥʳ ᴇʥʜᴇʨ,  ï PV ʥʘʨʥʳ ʟʘʡʥ ʥʘʣʘʣʪʳʥ ᴇʥʮᴇʛ,  ï ʘʟʠʤʫʪ, - 

ʥʘʨʥʳ ʟʘʡʥ ʘʩʧʝʢʪ, ἏἼȟἼ - [t1, t2] ʭʫʛʘʮʘʘʥʳ ʪʫʨʰʠʜ ʥʘʨʥʳ ʟʘʡ ʜʵʵʨ 

ʪʫʩʘʭ ʮʘʮʨʘʛ, ἮἸ- ʥʘʨʥʳ ʟʘʡʥ ʭʫʚʠʨʛʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ, Ἦ- PR 

1.1.2. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʘʰʠʛʣʘʭ ʦʥʦʚʯʪʦʡ ʘʨʛʫʫʜʳʥ ʥʵʛ ʥʴ 

ʙʘʨʠʣʛʳʥ ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʜ ʥʘʨʥʳ ʟʘʡ ʩʫʫʨʠʣʫʫʣʘʭ ʶʤ. ArcGIS ʧʨʦʛʨʘʤ ʜʵʵʨ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʙװʩʯʣʵʣʠʡʥ ʟʫʨʘʛʣʘʣʳʛ ʦʨʫʫʣʘʥ, ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʥᴇᴇʮʠʡʛ ñSolar 

Radiation toolò ʮʵʩʠʡʛ ʘʰʠʛʣʘʥ ʥᴇᴇʮʠʡʥ ʟʫʨʘʛʣʘʣʳʛ ʛʘʨʛʘʩʘʥ.  

ʍʦʪʳʥ ʥʠʡʪ ʙʘʨʠʣʛʳʥ ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʛʘʘʩ ʥʘʨʥʳ ʟʘʡʥ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʠʪ ʵʨʯʠʤ 

ʭװʯʥʠʡ װʥʵʣʛʵʵʛ ñPVSolò ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ ʪʦʦʮʦʞ ʛʘʨʛʘʩʘʥ. 

 

ɿʫʨʘʛ 2. ArcGIS ʧʨʦʛʨʘʤʜ ʦʨʫʫʣʩʘʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʟʫʨʘʛʣʘʣ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ ʥʠʡʪ 1,5 ʩʘʷ  ʤ2 ʙװʭʠʡ ʜʵʵʚʵʨʪʵʡ 200 ʤʷʥʛʘ ʛʘʨʫʡ ʙʘʨʠʣʛʘ, 

ʙʘʡʛʫʫʣʘʤʞ ʙװʨʪʛʵʛʜʩʵʥ. װתʥʵʵʩ ʥʠʡʪʠʡʥ ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ ʙʘʡʛʫʫʣʘʤʞʠʡʥ ʪʘʣʙʘʡ 

554.7 ʤʷʥʛʘʥ ʤ2, װװʥʠʡ 9.2 ʤʷʥʛʘʥ ʤ2 ʥʴ ʪᴇʨʠʡʥ, 545.5 ʤʷʥʛʘʥ ʤ2 ʥʴ ʭʫʚʠʡʥ ʭʵʚʰʣʠʡʥʭ 

ʙʘʡʥʘ. תʡʣʜʚʵʨ װʡʣʯʠʣʛʵʵʥʠʡ ʟʦʨʠʫʣʘʣʪʪʘʡ 734 ʤʷʥʛʘʥ ʤ2 ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʪʘʡ ʙʘʨʠʣʛʘ 

ʙװʨʪʛʵʣʪʵʡ ʙʘʡʜʘʛ. ɹʘʨʠʣʛʳʥ ʥʠʡʪ ʜʵʵʚʨʠʡʛ ʭʘʚʪʛʘʡ ʜʵʵʚʵʨ ʛʵʞ װʟʵʵʜ, ñPVSolò ʧʨʦʛʨʘʤ 
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ʜʵʵʨ ʭʠʡʩʵʥ  ʪʦʦʮʦʦʥʳ ᴇʛᴇʛʜʣװװʜʠʡʛ ʘʰʠʛʣʘʥ ʫʛ ʪʘʣʙʘʡʜ 30Á-ʠʡʥ ʥʘʣʫʫʪʘʡ, 17.52 

ʭʫʚʠʡʥ ɸתʂ-ʪʦʡ, 1.94 ʤ2 ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʘʣʙʘʡʪʘʡ ʥʘʨʥʳ ʟʘʡ ʙʘʡʨʣʫʫʣʥʘ. ʉװװʜʵʨʣʵʣʪ ʥʴ 

ʞʠʣʜ 2 ʭʫʚʠʘʩ ʭʵʪʨʵʭʛװʡ, 1 ʤ2 ʥʘʣʫʫ ʛʘʜʘʨʛʫʫʜ ʠʨʵʭ ʥʘʨʥʳ ʥʠʡʣʙʵʨ ʮʘʮʨʘʛ 1627.32 

ʢɺʪ*ʮ/ʤ2 ʞʠʣ ʙʘʡʭʘʜ ʦʡʨʦʣʮʦʦʛʦʦʨ 529,220 ʤ2 ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʘʣʙʘʡʪʘʡ 272,794 ʰʠʨʭʵʛ 

ʥʘʨʥʳ ʟʘʡ ʩʫʫʨʠʣʫʫʣʘʭʘʘʨ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʥʘʨʥʳ ʟʘʡʛ ʘʰʠʛʣʘʥ ʞʠʣʜ 141.29 ʩʘʷ ʢɺʪ*ʮ 

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

1.2. ɹɸʈʀʃɻʓʅ ɼʕʕɺʕʈ ɼʕʕʈʍ ʅɸʈʅʓ ɿɸʁʅ ʉʀʉʊɽʄʀʁʅ ʊʆʆʎʆʆ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵ ʭʠʡʭ ʘʞʣʳʥ ʭװʨʵʵʥʜ 

ʭʦʪ ʩʫʫʨʠʥ ʛʘʟʘʨʪ ʘʰʠʛʣʘʭ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ ʪʝʭʥʦʣʦʛʠʡʥ ʰʠʡʜʣʠʡʛ ʪʦʦʮʦʭ, ʵʨʯʠʤ 

ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʪʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʩʵʥ. ʍʦʪ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʭʫʚʴʜ ʥʘʨʥʳ ʟʘʡʥ 

ʪʝʭʥʦʣʦʛʠʡʛ ʙʘʡʨʣʫʫʣʘʭ ʭʘʤʛʠʡʥ ʦʥʦʚʯʪʦʡ ʪʘʣʙʘʡ ʥʴ ʙʘʨʠʣʛʳʥ ʜʵʵʚʵʨ ʶʤ.  ñPVSolò 

ʤʵʨʛʵʞʣʠʡʥ ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ ʙʘʨʠʣʛʳʥ ʜʵʵʚʵʨ ʜʵʵʨʭ ʥʘʨʥʳ ʟʘʡʥ (Rooftop SPV) 

ʩʠʩʪʝʤʠʡʥ ʟʘʛʚʘʨʯʣʘʣʳʛ ʘʤʠʥʳ ʙʦʣʦʥ ʫʛʩʘʨʤʘʣ ʙʘʨʠʣʛʘ ʟʵʨʵʛ ʟʦʨʠʫʣʘʣʪʘʘʨ ʘʥʛʠʣʘʥ, 

ʙʘʡʨʰʣʘʘʩ ʭʘʤʘʘʨʫʫʣʘʥ ʭʵʩʵʛ ʙװʣʛʵʵʨ ʩʦʥʛʦʥ ʘʚʯ, ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ ʜʘʨʘʘʭ ʭʵʜ ʭʵʜʵʥ 

ʭʫʚʠʣʙʘʨʘʘʨ ʪʦʦʮʩʦʥ. װתʥʜ: 

1.2.1.ɿʵʨʵʛʮʵʵ ʙʘʡʨʣʘʭ ʙʘʨʠʣʛʫʫʜʳʥ ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʜ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ 

ʐʋɸ-ʠʡʥ 6 ʙʘʡʨʳʛ ʩʦʥʛʦʥ ʘʚʯ, ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ  

ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʪʠʡʛ ʪʦʦʮʦʭʦʜ ʩʠʩʪʝʤʠʡʥ ʥʠʡʪ ʯʘʜʘʣ 303.6 ʢɺʪ*ʮ, 

ʩװװʜʵʨʣʵʣʪʠʡʥ ʫʣʤʘʘʩ ʘʣʜʘʭ ʥʠʡʪ ʵʥʝʨʛʠʡʥ ʘʣʜʘʛʜʘʣ 8.2 ʭʫʚʴ, 1812.2 ʤ2 ʥʘʨʥʳ ʟʘʡʥ 

ʛʘʜʘʨʛʫʫʛʘʘʩ ʞʠʣʜ 317,061 ʢɺʪ*ʮ AC ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭʵʵʨ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 3. ʐʋɸ-ʠʡʥ 6 ʙʘʨʠʣʛʳʥ ʜʵʵʚʵʨ ʜʵʭ ñRooftopò ʩʠʩʪʝʤʠʡʥ ʝʨϺʥʭʠʡ ʙϮʜϮϮʚʯ 
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ɻʨʘʬʠʢ 1. 303 ʢɺʪ-ʳʥ ʩʠʩʪʝʤʠʡʥ ʵʨʯʠʤ ʭϮʯ Ϯʡʣʜʚʵʨʣʵʣʪ, ʩʘʨʘʘʨ  

1.2.2.ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʜʵʵʚʵʨ ʜʵʭ ʙʠʝ ʜʘʘʩʘʥ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ɹʘʷʥʟװʨʭ ʜװװʨʛʠʡʥ 13 ʭʦʨʦʦʥʜ ʙʘʡʨʣʘʭ ʤʘʥʩʘʨʜʪʘʡ, ʰʫʚʫʫ 

ʥʫʨʫʫʥ ʜʵʵʚʵʨʪʵʡ ʙʘʡʰʠʥʛ ʩʦʥʛʦʥ ʘʚʯ, ʙʠʝ ʜʘʘʩʘʥ ñRooftop SPVò ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ 

ʭʠʡʣʵʵ. ñRooftop SPVò ʩʠʩʪʝʤʠʡʥ ʙʦʣʦʤʞʠʪ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʣʪ ʞʠʣʜ 

7842 ʢɺʪ*ʮ, װװʥʵʵʩ  ʙʘʪʘʨʝʡ ʮʵʥʵʛʣʵʣʪ 3826 ʢɺʪ*ʮ, ʜʦʪʦʦʜ ʭʵʨʵʛʣʵʵʥʜ 738 ʢɺʪ*ʮ/ʞʠʣ 

ʪʫʩ ʪʫʩ ʟʘʨʮʫʫʣʞ, ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʛʯʠʡʛ 100 ʭʫʚʴ ʥʘʨʥʳ ʵʥʝʨʛʠʵʨ ʭʘʥʛʘʥʘ. ʕʥʵ ʩʠʩʪʝʤ 

ʥʴ 23 ʭʫʚʠʡʥ ʩʠʩʪʝʤʠʡʥ ɸתʂ-ʪʦʡ, ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʘʣʪʳʛ ʞʠʣʜ 846 ʢʛ-ʘʘʨ 

ʙʫʫʨʫʫʣʘʭʘʘʨ ʙʘʡʥʘ. ɹʘʪʘʨʝʡʥ ʩʠʩʪʝʤ ʥʴ 12 ʞʠʣ ʘʞʠʣʣʘʭ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʙʘʡʥʘ. 

 

ɻʨʘʬʠʢ 2. ʎʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ ʙʘ ʅʘʨʥʳ ʵʥʝʨʛʠʡʥ Ϯʡʣʜʚʵʨʣʵʣʪ 

ʕʥʵʭװװ ʙʠʝ ʜʘʘʩʘʥ ʩʠʩʪʝʤʠʡʥ (performance ratio) ʛװʡʮʵʪʛʵʣʠʡʥ ʭʘʨʴʮʘʘ ʥʴ 88,3 

ʭʫʚʴ ʙʘʡʥʘ. ʉʘʨʘʘʨ ʥʴ ʘʚʯ װʟʚʵʣ 11, 12, 1, 2 ʩʘʨʫʫʜʘʜ 100 ʭʫʚʴ, ʙʫʩʘʜ ʩʘʨʫʫʜʘʜ 79 ï 90 

ʭʫʚʠʡʛ ʭʘʥʛʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. 
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ɻʨʘʬʠʢ 3. ʉʠʩʪʝʤʠʡʥ ʛϮʡʮʵʪʛʵʣʠʡʥ ʭʘʨʴʮʘʘ (performance ratio per inverter) 

1.2.3.ʅʝʪ ʤʝʪʨʪʵʡ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ 

ʉװʣʞʵʵʥʜ  ʭʦʣʙʦʛʜʩʦʥ ʥʝʪ ʤʝʪʨʪʵʡ ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ ᴇʤʥᴇʭ ʭʫʚʠʣʙʘʨʪ ʘʰʠʛʣʘʥ 

ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʞʠh ʵʥɻ ʜʵʵʨ ʭʠʡʣʵ.ɻ ɹʘʡʰʠʥʛʠʡʥ ʜʵʵʚʨʠʡʥ ʫʨʜ ʭʵʩʵʛʪ 8.3 ʢɺʪ-ʳʥ 

ʥʠʡʪ 28 ʰʠʨʭʵʛ ʥʘʨʥʳ ʟʘʡʛ ʮʫʚʘʘʛʘʘʨ ʭʦʣʙʦʥ ʙʘʡʨʣʫʫʣʥʘ. ʉʠʩʪʝʤʜ SMA America Inc 

 ʩʠʩʪʝʤ ʥʴ ᴇᴇʨʠʡʥ װװʡʣʜʚʵʨʠʡʥ 2 ʰʠʨʭʵʛ On-grid ʪᴇʨʣʠʡʥ ʠʥʚʝʨʪʦʨ ʘʰʠʛʣʘʥʘ. ʕʥʵʭװ

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʭʵʨʵʛʣʵʵʛ ʥʘʨʘʘʨ ʙʦʣʦʥ ʪᴇʚʠʡʥ ʩװʣʞʵʵʥʵʵʩ ʭʘʥʛʘʭ ʙʘ ʥʘʨʥʳ 

ʵʥʝʨʛʠʵʨ װʡʣʜʚʵʨʣʵʩʵʥ ʭʵʨʵʛʣʵʵʥʵʵʩ ʜʘʚʩʘʥ ʵʨʯʠʤ ʭװʯʵʵ ʩװʣʞʵʵʥʜ ʥʠʡʣװװʣʵʭ ʶʤ.  

ʅʘʨʥʳ ʟʘʡʥ ʥʠʡʪ ʪʘʣʙʘʡ ʥʴ 56.1 ʤ2, ʤʦʜʫʣʠʡʥ ʥʵʛʞ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʪʫʩʘʭ ʥʘʨʥʳ 

ʵʥʝʨʛʠ ʥʴ 1703.4 ʢɺʪ/ʤ2, ʞʠʣʠʡʥ ʭʫʚʠʡʥ װʡʣʜʚʵʨʣʵʣʪ ʥʴ 1529.5 ʢɺʪ*ʮ/ʢɺʪ ʯʘʜʘʣ ʙʘʡʭʘʘʨ 

ʙʘʡʥʘ. ʉװװʜʵʨʣʵʣʪʠʡʥ ʪʦʦʮʦʦʛʦʦʨ ʩʦʥʛʦʩʦʥ ʙʘʡʨʰʠʣʜ ʥʘʨʥʳ ʟʘʡʥʫʫʜ ʥʴ 0.3 ʭʫʚʠʡʥ 

ʩװװʜʵʨʣʵʣʪʪʵʡ ʙʘʡʥʘ. ɾʠʣʠʡʥ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ ʥʴ ᴇʨʭʠʡʥ ʮʘʭʠʣʛʘʘʥʳ 1800 ʢɺʪ*ʮ, 

ʩʠʩʪʝʤʠʡʥ ʜʦʪʦʦʜ (ʠʥʚʝʨʪʦʨ) ʭʵʨʵʛʮʵʵ 21 ʢɺʪ*ʮ ʙʫʶʫ ʥʠʡʪ 1821 ʢɺʪ*ʮ ʙʘʡʥʘ. ʅʘʨʥʳ 

ʟʘʡʥ ʩʠʩʪʝʤ ʥʴ ʞʠʣʜ 12633 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʞ ʩװʣʞʵʵʥʜ               

11875 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʥʠʡʣװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. ʋʛ ʩʠʩʪʝʤ ʥʴ ʮʘʭʠʣʛʘʘʥ 

ʭʵʨʵʛʣʵʵʥʠʡ 41.6 ʭʫʚʠʡʛ, װʣʜʩʵʥ 58.4 ʭʫʚʠʡʛ ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʵʵʩ ʭʘʥʛʘʥʘ. ʉʘʨʘʘʨ ʥʴ ʘʚʯ 

 ʟʚʵʣ ʜʦʪʦʦʜ ʭʵʨʵʛʣʵʵʥʠʡ 6, 7 ʩʘʨʫʫʜʘʜ ʭʘʤʛʠʡʥ ʠʭ ʙʫʶʫ 50 ʭʫʚʴ, ʭʘʨʠʥ 12, 1 ʩʘʨʜװ

ʭʘʤʛʠʡʥ ʙʘʛʘ 27 ʭʫʚʠʡʛ ñRooftop SPVò ʜʘʥʛʘʘʨ ʭʘʥʛʘʭʘʘʨ ʙʘʡʥʘ. 
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ɻʨʘʬʠʢ 4. ʍʵʨʵʛʣʵʛʯʠʡʥ ʮʘʭʠʣʛʘʘʥ ʘʯʘʘʣʣʳʛ ʥʵʛʜʩʵʥ ʩϮʣʞʵʵ ʙʦʣʦʥ ñRooftop SPVò-ʵʵʨ ʭʘʥʛʘʭ 

 

ɻʨʘʬʠʢ 5. ɹʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬ ʙʘ ʪϺʩʣʠʡʥ ʜʦʪʦʦʜ ϺʛϺϺʞ 

ʋʛ ʩʠʩʪʝʤ ʥʴ ʞʠʣʜ 11875 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥʳʛ ʩװʣʞʵʵʥʜ ʥʠʡʣװװʣʩʥʵʵʨ 25 ʞʠʣʠʡʥ 

ʭʫʛʘʮʘʘʥʜ ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬʘʘʩ ʭʘʤʘʘʨʘʥ ʥʠʡʪ 14000 ï 33754 ʘʤ.ʜʦʣʣʘʨʳʥ ʘʰʠʛ 

ʦʣʦʭʦʦʨ ʙʘʡʥʘ. 1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥʳ ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬʘʘʩ ʭʘʤʘʘʨʘʥ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 

4.8 ʞʠʣ, ʭʘʤʛʠʡʥ ʠʭʜʵʵ 12.5 ʞʠʣʠʡʥ ʜʦʪʦʨ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭᴇʭ ʪʦʦʮʦʦ ʛʘʨʯ ʙʘʡʥʘ. 

ñPVSolò ʧʨʦʛʨʘʤ ʜʵʵʨ ʭʠʡʩʵʥ ʪʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ ʙʠʝ ʜʘʘʩʘʥ ʩʠʩʪʝʤʵʵʩ ʩװʣʞʵʵʥʜ 

ʭʦʣʙʦʛʜʩʦʥ ʅʝʪ ʤʝʪʨʪʵʡ (ʩװʣʞʵʵʥʜ ᴇʛʯ ʙʫʡ ʮʘʭʠʣʛʘʘʥʳ ʪʦʦʣʫʫʨ) ʩʠʩʪʝʤ ʥʴ ʠʣװװ 

ʘʰʠʛʪʘʡ ʙʘʡʛʘʘ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ ʰʫʛʘʤ ʩװʣʞʵʵʪʵʡ ʦʡʨ ʙʘʡʨʣʘʭ 

ʭʵʨʵʛʣʵʛʯʠʜ ʅʝʪ ʤʝʪʨʪʵʡ ʥʘʨʥʳ ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤ, ʘʣʩʣʘʛʜʩʘʥ ʙװʩʵʜ ʙʫʡ ʭʵʨʵʛʣʵʛʯʠʜ ʙʠʝ 

ʜʘʘʩʘʥ ʩʠʩʪʝʤʠʡʛ ʪʫʩ ʪʫʩ ʩʦʥʛʦʭ ʥʴ ʘʰʠʛʪʘʡ ʭʫʚʠʣʙʘʨ ʶʤ. 

1.3. ʉתʃɾʕʕʅɼ ʍʆʃɹʆɻɼʉʆʅ ɹɸɻɸ ʏɸɼʃʓʅ ʅɸʈʅʓ ʕʈʏʀʄ ʍתʏʅʀʁ ʕʍ 

 ʈʀʁʅ ʊʆʆʎʆʆתתʉɻתת

ʄʘʥʘʡ ʫʣʩ ʵʨʯʠʤ ʭװʯʥʠʡ ʩʠʩʪʝʤʜʵʵ ʙʘʡʛʘʣʴʜ ʵʵʣʪʵʡ ʥᴇʭᴇʥ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ 

ʭװʯʥʠʡ ʵʭ װװʩʛװװʨװװʜʠʡʛ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʥ ʘʰʠʛʣʘʣʪʘʜ ʦʨʫʫʣʩʥʘʘʨ ʦʜʦʦʛʠʡʥ ʙʘʡʜʣʘʘʨ 

ʥʠʡʪ ʵʨʯʠʤ ʭװʯʥʠʡ װʡʣʜʚʵʨʣʵʣʠʡʥ 7 ʭʫʚʴ, ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʣʳʥ 11 ʭʫʚʠʡʛ ʵʟʵʣʞ 

ʙʘʡʥʘ. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʛװװʨʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʛʜʩʵʥ ʩʠʩʪʝʤʪʵʡ 
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ʟʵʨʵʛʮʵʵ ʘʞʠʣʣʘʛʘʘ, ʥʵʛʜʩʵʥ ʩʠʩʪʝʤʠʡʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʭʘʥʛʘʥ ʘʞʠʣʣʘʭ ʥʴ 

ʥʘʡʜʚʘʨʪʘʡ ʪʘʩʨʘʣʪʛװʡ ʙʘʡʭ װʥʜʩʵʥ ʰʘʘʨʜʣʘʛʘ ʙʦʣʞ ʙʘʡʥʘ. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ 

 ʡ ʘʞʠʣʣʘʛʘʘʪʘʡ ʙʘʡʭʳʥ ʪʫʣʜ ʥʵʤʵʣʪ ʵʥʝʨʛʠʡʥװʜ ʥʴ ʙʘʡʥʛʳʥ ʪʘʩʨʘʣʪʛװװʨװװʩʛװװ

 ʯʥʠʡװʜʠʡʛ ʵʨʯʠʤ ʭװװʨװװʩʛװװ ʯʥʠʡ ʵʭװʨʪʵʡ ʭʦʩʣʦʥ ʘʞʠʣʣʘʜʘʛ. ʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװװʩʛװװ

ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʥ ʘʞʠʣʣʫʫʣʘʭʘʜ ʩʠʩʪʝʤʠʡʥ ʛʦʨʠʤʳʥ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʜʣʳʛ ʪʦʦʮʦʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʉʫʜʘʣʛʘʘʥʜ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʵʭ װװʩʛװװʨʠʡʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ װʝʠʡʥ 

ʩʠʩʪʝʤʠʡʥ ʛʦʨʠʤʳʥ ʪʦʦʮʦʦʛ ñPower Factory DIgSilent 15.1.2ò ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ ʪʦʦʮʦʦ 

ʭʠʡʭ ʘʨʛʘ ʟװʡʛ ʵʟʵʤʰʠʞ, ʵʨʯʠʤ ʭװʯʥʠʡ ʥʵʛʜʩʵʥ ʩʠʩʪʝʤʠʡʥ ʘʥʭʜʘʛʯ ᴇʛᴇʛʜʣװװʜʠʡʛ 

ʮʫʛʣʫʫʣʘʥ ʧʨʦʛʨʘʤʜ ʦʨʫʫʣʘʥ ʪʦʦʮʦʦʥʳ ʟʘʛʚʘʨ, ʩʭʝʤʠʡʛ ʛʘʨʛʘʥ  ʅʘʨʥʳ ʟʘʡʥ װװʩʛװװʨʠʡʛ 

ʭʦʣʙʦʭ ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʩʵʥ. 

 

ɿʫʨʘʛ 4. ʅʵʛʜʩʵʥ ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʥʳ ʟʘʛʚʘʨ, ʩʭʝʤʠʡʥ ʟʫʨʘʛ 

ʅʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʛ 5 ʙʦʣʦʥ 10,8 ʢɺʪ-ʳʥ ʯʘʜʘʣʪʘʡ ʛʵʩʵʥ 2 ʭʫʚʠʣʙʘʨʪʘʡʛʘʘʨ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ᴇʨʛᴇʨᴇʛʪ ʙʘʡʨʣʘʭʘʘʨ ʪʦʦʮʦʚ. ʉʠʩʪʝʤʜ ñʉʘʥʢʦ ʉʦʣʘʨò ʍʍʂ-ʥʠʡ 

SSM270BM60 ʤʘʨʢʳʥ ʧʦʣʠʢʨʠʩʪʘʣʣ ʥʘʨʥʳ ʟʘʡʥ ʪʝʭʥʠʢʠʡʥ ᴇʛᴇʛʜʣʠʡʛ ʘʰʠʛʣʘʩʘʥ 

(SSM270BM60 ʥʘʨʥʳ ʟʘʡʥ ʜʵʵʜ ʯʘʜʘʣ 270 ɺʪ, ʤʘʢʩʠʤʫʤ ʛװʡʜʵʣ 8,77 ɸ, ʭװʯʜʵʣ 31,11 ɺ, 

ʥʵʵʣʪʪʵʡ ʭʵʣʭʵʵʥʠʡ ʭװʯʜʵʣ 37,32 ɺ, ʛװʡʜʵʣ 9,2 ɸ, ɸתʂ 16,45 %,  ʪʘʣʙʘʡ 1,66 ʤ2, 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʢʦʵʬʬʠʮʠʝʥʪװװʜ ʥʴ ʯʘʜʘʣ -0,45%/ÜC, ʭװʯʜʵʣ -0,34 % ɺ/ÜC, ʛװʡʜʵʣ 0,05% 

ɸ/ÜC).  
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5 ʢɺʪ-ʳʥ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʛ 20 ʰʠʨʭʵʛ ʥʘʨʥʳ ʟʘʡʛ 2 ʟʵʨʵʛʮʵʵ ʭʵʣʭʵʵʥʜ 10 10-ʘʘʨ 

ʮʫʚʘʘ ʭʦʣʙʦʛʜʦʥʦ ʛʵʞ װʟʵʭʵʜ ʥʘʨʥʳ ʟʘʡʥ ʥʠʡʪ ʪʘʣʙʘʡ ʥʴ 33,2 ʤ2, ʫʛ ʩʠʩʪʝʤʠʡʥ ʭװʯʜʵʣ 

310 ɺ, ʛװʡʜʵʣ 17.5 ɸ, ʫʨʪ ʭʫʛʘʮʘʘʥʜ (long-term) ʜʫʥʜʞʘʘʨ ᴇʜᴇʨʪ 16.92 ʢɺʪ*ʮ, ʞʠʣʜ 6175 

ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭʵʵʨ ʙʘʡʥʘ. 

10,8 ʢɺʪ-ʳʥ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʛ 40 ʰʠʨʭʵʛ ʥʘʨʥʳ ʟʘʡʛ 4 ʟʵʨʵʛʮʵʵ ʭʵʣʭʵʵʥʜ 10, 10-

ʘʘʨ  ʮʫʚʘʘʛʘʘʨ ʭʦʣʙʦʥʦ ʛʵʚʵʣ ʥʘʨʥʳ ʟʘʡʥ ʥʠʡʪ ʪʘʣʙʘʡ ʥʴ 66,4 ʤ2, ʩʠʩʪʝʤʠʡʥ ʭװʯʜʵʣ 311 

ɺ, ʛװʡʜʵʣ 35,08 ɸ, ʜʫʥʜʞʘʘʨ ʥʘʨʥʳ ʥʠʡʣʙʵʨ ʮʘʮʨʘʛ 4,26 ʢɺʪ*ʮ/ᴇʜᴇʨ, 1553 ʢɺʪ*ʮ/ʞʠʣ 

ʙʘʡʭʘʜ ʩʠʩʪʝʤ ᴇʜᴇʨʪ 34,06 ʢɺʪ*ʮ, ʞʠʣʜ 12 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ 

ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. 

ʄᴇʥ ʪװװʥʯʣʵʥ ʘʡʣ ᴇʨʭʠʡʥ ʭʫʚʴʜ 6 ʢɺʪ-ʳʥ (ʛʨʠʜ-ʪʘʡʜ) ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʵʨʯʠʤ 

ʭװʯ װʡʣʜʚʵʨʣʵʣʪʠʡʛ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ᴇʛᴇʛʜʣʠʡʛ 

ʘʰʠʛʣʘʥ ʪʦʦʮʩʦʥ. ʎʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʛʯʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʯʘʘʣʣʳʛ ʙװʨʵʥ ʭʘʥʛʘʭʘʘʨ 

ʪʦʦʮʦʦʛ ʭʠʡʩʵʥ. ʍʵʨʵʚ ʘʯʘʘʣʣʳʛ ʟᴇʚʭᴇʥ ʮʘʭʠʣʛʘʘʥ ʘʯʘʘʣʣʘʘʨ ʘʚʯ װʟʚʵʣ ʩװʣʞʵʵʥʜ 

ʭʦʣʙʦʛʜʩʦʥ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ ʥʴ ʘʯʘʘʣʘʣ ʙװʨʵʥ ʭʘʥʛʘʥʘ. ʍʘʨʠʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʘʚʯ 

ʪʦʦʮʚʦʣ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ ʥʴ ʜʫʣʘʘʥʳ ʘʯʘʘʣʘʣ ʘʚʘʭ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ ʰᴇʥʠʡʥ ʮʘʛʘʘʨ 

ʩװʣʞʵʵʥʵʵʩ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ ʘʚʯ ʙʘʡʞ ʘʯʘʘʣʣʘʘ ʙװʨʵʥ ʭʘʥʛʘʭʘʘʨ ʙʘʡʥʘ. ʋʛ ʩʠʩʪʝʤ 

ʥʴ ʞʠʣʜ 10786,1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭʵʵʩ ʩװʣʞʵʵʥʜ 3119,8  ʢɺʪ*ʮ 

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ ʥʠʡʣװװʣʞ, 7666,3 ʢɺʪ*ʮ -ʳʛ ʭʘʣʘʘʣʪʘʜ ʘʰʠʛʣʘʥ, ʞʠʣʜ ʥʵʤʵʣʪʵʵʨ 

5352,5 ʢɺʪ*ʮ ʵʨʯʠʤ ʭװʯ ʩװʣʞʵʵʥʵʵʩ ʘʚʘʥ, ʭʵʨʵʛʣʵʛʯʠʡʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʘʯʘʘʣʣʳʛ ʙװʨʵʥ 

ʭʘʥʛʘʭʘʘʨ ʙʘʡʥʘ.  

 

 

ɻʨʘʬʠʢ 6. ʅʘʨʥʳ ʟʘʡʥ ϮϮʩʛϮϮʨʠʡʥ ʵʨʯʠʤ ʭϮʯʥʠʡ ʪʦʦʮʦʦ 
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1.4. ʅɸʈʅʓ ʕʅɽʈɻʀʁɻ ʍɸʃɸɸʃʊɸɼ ɸʐʀɻʃɸʍ ʊʆʆʎʆʆ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʘʡʣ ᴇʨʭʠʡʥ ʜʫʥʜʘʞ ʭʵʤʞʵʵʥʠʡ ʙʘʡʰʠʥʛʠʡʥ 

ʭʘʣʘʘʣʪʳʛ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ ʙʦʣʦʥ ʥʘʨʥʳ ʟʘʡ ʘʰʠʛʣʘʥ ʭʘʥʛʘʭ ʪʦʦʮʦʦ ʭʠʡʩʵʥ. 

ʕʥʵʭװװ ʩʠʩʪʝʤ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥʜ ʷʤʘʨ ʥʵʛʵʥ ʩᴇʨᴇʛ ʥᴇʣᴇᴇʛװʡʛʵʵʩ ʛʘʜʥʘ ʭװʥʠʡ ʘʤʴʜʨʘʭ 

ʦʨʯʠʥʜ ʷʤʘʨ ʯ ʘʶʫʣʛװʡ ʩʠʩʪʝʤ ʶʤ.  

ʍʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʭʘʥʛʘʭ ʟʦʨʠʣʛʦʦʨ ᴇʜʨʠʡʥ ʮʘʛʘʘʨ 

ʭʘʣʘʘʣʪʥr ʩʠʩʪʝʤʠʡʛ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʙʦʣ ᴇʛʣᴇᴇ ʙʦʣʦʥ ʦʨʦʡʥ 

ʮʘʛʘʘʨ ʜʫʣʘʘʥʳ ʭʫʨʠʤʪʣʫʫʨʪ ʙʘʡʛʘʘ ʫʩʳʛ ʥʘʨʥʳ ʟʘʡ, ʮʵʥʵʛ ʭʫʨʠʤʪʣʫʫʨ ʭʦʩʦʣʩʦʥ 

ʩʠʩʪʝʤʵʵʨ ʭʘʥʛʘʭ ʭʫʚʠʣʙʘʨʳʛ ʘʚʯ װʟʩʵʥ. 

 

ɿʫʨʘʛ 5. ʅʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ ʙʦʣʦʥ ʥʘʨʥʳ ʟʘʡ ʭʦʩʦʣʩʦʥ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʪʵʡ ʙʘʡʰʠʥ 

1.4.1.ɼʫʣʘʘʥ rʘʣʜʘʛʜʣʳʥ ʪʦʦʮʦʦ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʪᴇʚʣᴇʨʩᴇʥ ʜʫʣʘʘʥʜ ʭʦʣʙʦʛʜʦʦʛװʡ ʘʡʣ ᴇʨʭʠʡʥ ʜʫʥʜʘʞ 

ʙʘʡʰʠʥʛ 8ʭ6 ʤʝʪʨʠʡʥ ʭʘʨʴʮʘʘʪʘʡ 48ʤ2 ʪʘʣʙʘʡʪʘʡ 2,4ʤ-ʠʡʥ ᴇʥʜᴇʨʪʵʡ ʙʘʡʰʠʥ ʙʘʡʥʘ ʛʵʞ 

ʪʦʦʮʦʦ ʭʠʡʣʵʵ. ʊʦʦʮʦʦʥʜ 48ʤ2 ʪʘʣʙʘʡʪʘʡ ʙʘʡʰʠʥʛ ʵʥʛʠʡʥ ʜʘʥ ʪʦʦʩʛʦʥ (51ʩʤ ʭʘʥʘʪʘʡ) 

ʙʘʡʰʠʥ, 5 ʩʤ-ʠʡʥ ʟʫʟʘʘʥʪʘʡ ʜʫʣʘʘʣʛʳʥ ʭᴇᴇʩᴇʥʮᴇʨʪʵʡ ʪʦʦʩʛʦʥ ʙʘʡʰʠʥ, ʤʦʜʦʥ ʙʘʡʰʠʥ 

(24ʩʤ ʙʘʣʢʘʥ ʭʘʥʘʪʘʡ) ʙʦʣʦʥ 10 ʩʤ-ʠʡʥ ʟʫʟʘʘʥʪʘʡ ʜʫʣʘʘʣʛʳʥ ʭᴇᴇʩᴇʥʮᴇʨʪʵʡ ʪʦʦʩʛʦʥ 

ʙʘʡʰʠʥʛʫʫʜ ʜʵʵʨ ʭʘʨʴʮʫʫʣʘʥ ʪʦʦʮʣʦʦ. ɹʘʡʰʠʥʛʠʡʥ ʤʘʪʝʨʠʘʣʫʫʜʳʛ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 

ʙʘʛʘʪʘʡ ʙʘʡʭʘʘʨ ʜʫʣʘʘʣʛʳʥ ʤʘʪʝʨʠʘʣ, ʭʘʥʳʥ ʟʫʟʘʘʥ, ʮʦʥʭʥʳ ʭʵʤʞʵʵ ʙʦʣʦʥ ʮʦʥʭʥʳ 

ʰʠʣʠʡʛ 3 ʜʘʚʭʘʨ ʰʠʣʣʵʛʵʵʪʵʡ ʮʦʥʭ ʙʘʡʭʘʘʨ ʩʦʥʛʦʥ ʘʚʩʘʥ.  
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ʍϮʩʥʵʛʪ 1. ɼʫʥʜʘʞ ʪʘʣʙʘʡʪʘʡ 4 ʪϺʨʣʠʡʥ ʙʘʡʰʠʥʛʠʡʥ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪʳʥ ʢʦʬɻʬʠʮʠʝʥʪ 

10 ʩʤ-ʠʡʥ ʟʫʟʘʘʥʪʘʡ 

ʜʫʣʘʘʣʛʳʥ ʭᴇᴇʩᴇʥʮᴇʨʪʵʡ 

ʪʦʦʩʛʦʥ ʙʘʡʰʠʥ 

5 ʩʤ-ʠʡʥ ʟʫʟʘʘʥʪʘʡ 

ʜʫʣʘʘʣʛʳʥ 

ʭᴇᴇʩᴇʥʮᴇʨʪʵʡ ʪʦʦʩʛʦʥ 

ʙʘʡʰʠʥ 

ʕʥʛʠʡʥ ʜʘʥ ʪʦʦʩʛʦʥ 

(51ʩʤ ʭʘʥʘʪʘʡ) ʙʘʡʰʠʥ 

ʄʦʜʦʥ ʙʘʡʰʠʥ (25ʩʤ 

ʜװʥʟʵʥ ʭʘʥʘʪʘʡ) 

    

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ 

ɼʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪʳʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

(ɺʪ/ʤ0ʉ) 

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ 

ɼʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪʳ

ʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

(ɺʪ/ʤ0ʉ) 

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ 

ɼʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪʳʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

(ɺʪ/ʤ0ʉ) 

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ 

ɼʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪʳʥ 

ʢʦɻʬʬʠʮʠʝʥʪ 

(ɺʪ/ʤ0ʉ) 

ʊʦʦʩʛʦ 0,8 ʊʦʦʩʛʦ 0,8 ʊʦʦʩʛʦ 0,8 ɼװʥʟ 0,17 

ʐʘʚʘʨ 0,93 ʐʘʚʘʨ 0,93 ʐʘʚʘʨ 0,93 
ʐʠʣʵʥ 

ʭᴇʚᴇʥ 
0,04 

ʍᴇᴇʩᴇʥʮᴇʨ 0,042 ʍᴇᴇʩᴇʥʮᴇʨ 0,042     

ɼʵʵʚʵʨ 0,61 ɼʵʵʚʵʨ 0,61 ɼʵʵʚʵʨ 0,61 ɼʵʵʚʵʨ 0,61 

ʎʦʥʭ 1,15 ʎʦʥʭ 1,15 ʎʦʥʭ 1,15 ʎʦʥʭ 1,15 

ʍʘʘʣʛʘ 1 ʍʘʘʣʛʘ 1 ʍʘʘʣʛʘ 1 ʍʘʘʣʛʘ 1 

ʋʛ ʪʦʦʮʦʦʥʦʦʩ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʘʡʣ ᴇʨʭʠʡʥ ʭʵʨʵʛʣʵʵʥʜ ʠʭʵʚʯʣʵʥ ʘʰʠʛʣʘʛʜʜʘʛ                

48 ʤ2 ʪʘʣʙʘʡʪʘʡ ʙʘʡʰʠʥʛʠʡʥ װʥʜʩʵʥ ʭʘʥʳʛ 51ʩʤ-ʠʡʥ ʟʫʟʘʘʥʪʘʡ ʪʦʦʩʛʦʥ ʭʘʥʘ, ʛʘʜʥʘ 

ʪʘʣʘʘʨʘʘ 10 ʩʤ-ʠʡʥ ʟʫʟʘʘʥ ʭᴇᴇʩᴇʥʮʨᴇᴇʨ ʜʫʣʘʘʣʩʘʥ ʙʘʡʰʠʥ ʜʵʵʨ ʭʠʡʣʵʵ.  

 

ɿʫʨʘʛ 6. ʊʦʦʮʦʦ ʭʠʡʩʵʥ 8ʭ6 ʤ-ʠʡʥ ʭʘʨʴʮʘʘʪʘʡ ʙʘʡʰʠʥ, ʙʘʡʰʠʥʛʠʡʥ ʭʘʥʳʥ Ϯʝʯʣʵʣ 

ɹʘʡʰʠʥʛʠʡʥ ʭʘʥʘ, ʜʵʵʚʵʨ, ʰʘʣ ʙʦʣʦʥ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʥʠʡʪ ʪʘʣʙʘʡʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ ʪʦʦʮʣʦʦ. ʍϮʩʥʵʛʪ 2. ïʪ ʪʦʦʮʦʦ ʭʠʡʩʵʥ 10 ʩʤ-ʠʡʥ ʜʫʣʘʘʣʛʳʥ ʭᴇᴇʩᴇʥʮᴇʨʪʵʡ 

51ʩʤ-ʠʡʥ ʪʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʛ ʪʦʦʮʩʦʥ ʙʘʡʜʣʳʛ 

ʭʘʨʫʫʣʣʘʘ.  
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ʍϮʩʥʵʛʪ 2. 10 ʩʤ-ʠʡʥ ʜʫʣʘʘʣʛʳʥ ʭϺϺʩϺʥʮϺʨʪʵʡ 51ʩʤ-ʠʡʥ ʪʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪʳʛ ʪʦʦʮʩʦʥ ʙʘʡʜʘʣ 

ɹʘʨʠʣʛʘ ʭʠʡʮ 

 ʄʘʪʝʨʠʘʣ 
ɿʫʟʘʘʥ 

(ʤʝʪʨ) 

ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ 

ʢʦɻʬʬʠʮʠʝʥʪ (ɺʪ/ʤ 0ʉ) 

ʍʘʥʘʥʳ ʜʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

ɼʫʣʘʘʥʳ ʜʘʤʞʫʫʣʘʣʪʳʥ 

ʢʦɻʬʬʠʮʠʝʥʪ (ʤ2 0ʉ/ɺʪ) 

ʍʘʥʘ 

ʊʦʦʩʛʦ 0.51 0.8 0.64 

0.31 ʐʘʚʘʨ 0.02 0.93 0.02 

ʍᴇᴇʩᴇʥʮᴇʨ 0.1 0.042 2.38 

ɼʵʵʚʵʨ 

ʄʦʜ 0.04 0.17 0.24 

0.61 ʐʠʣʵʥ 

ʭᴇʚᴇʥ 
0.05 0.04 1.25 

ʐʘʣ ʄʦʜ 0.08 0.17 0.47 2.13 

ʍʘʘʣʛʘ ʊᴇʤᴇʨ  1 

ʎʦʥʭ ʮʦʥʭ  1.15 

 

 

ɻʨʘʬʠʢ 7. 48 ʤ2 ʪʘʣʙʘʡʪʘʡ ʙʘʡʰʠʥʛʠʡʥ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ ʰʘʘʨʜʘʛʜʘʭ ʜʫʣʘʘʥ 

1.4.2.ʅʘʨʥʳ ʟʘʡʥ װʡʣʜʚʵʨʣʵʭ ʮʘʭʠʣʛʘʘʥ ʵʥʝʨʛʠʡʥ ʪʦʦʮʦʦ 

ʅʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʪʦʡ 500 ʣʠʪʨʠʡʥ ʙʘʛʪʘʘʤʞʪʘʡ ʫʩʥʳ ʪʘʥʢ ʙװʭʠʡ ʭʘʣʘʘʣʪʳʥ 

ʩʠʩʪʝʤʠʡʥ ʥʵʤʵʣʪ ʵʥʝʨʛʠʡʥ װװʩʛװװʨʵʵʨ ʥʘʨʥʳ PV ʩʠʩʪʝʤʠʡʛ ʭʦʩʣʫʫʣʘʥ ʘʰʠʛʣʘʥʘ. ʀʡʤʜ 

ʅʘʨʥʳ ʬʦʪʦʮʘʭʠʣʛʘʘʥ װװʩʛװװʨʠʡʥ ʩʠʩʪʝʤ ʥʴ PV+ ʮʵʥʵʛ ʭʫʨʠʤʪʣʫʫʨ + ʠʥʚʝʨʪʝʨ+ʮʵʥʵʛ 

ʪʦʭʠʨʫʫʣʘʛʯ ʟʵʨʛʵʵʩ ʙװʨʜʵʥʵ. ʍʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʠʡʥ ʭʫʚʴʜ 3 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ 

ʭʘʣʘʘʛʫʫʨʳʛ ʭʦʥʦʛʪ ʭʘʤʛʠʡʥ ʠʭʜʵʵ 12 ʩʘʨʜ 9 ʮʘʛ ʘʞʠʣʣʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʛʘʘ ʪʫʣ 

ʮʘʭʠʣʛʘʘʥ ʘʯʘʘʣʘʣ ʥʴ 3 ʢɺʪ, ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ ʥʴ ʭʦʥʦʛʪ 27 ʢɺʪ*ʮ/ʭʦʥʦʛ ʙʘʡʥʘ. ʕʥʵʭװװ 

ʭʵʨʵʛʣʵʵʛ ʭʘʥʛʘʭʳʥ ʪʫʣʜ 20 ʰʠʨʭʵʛ 320 ɺʪ-ʳʥ ʯʘʜʘʣʪʘʡ ʥʘʨʥʳ ʟʘʡ, 6 ʢɺʪ-ʳʥ ʠʥʚʝʨʪʝʨ , 

2 ɺ-ʳʥ 60 ʰʠʨʭʵʛ 729 ɸʮ-ʳʥ ʙʘʛʪʘʘʤʞʪʘʡ ʙʘʪʪʝʨʘʡ, 57 ɸ-ʳʥ ʮʵʥʵʛ ʪʦʭʠʨʫʫʣʘʛʯ ʙװʭʠʡ 

ʩʠʩʪʝʤʠʡʛ ʥʵʤʵʣʪ ʵʥʝʨʛʠʡʥ װװʩʛװװʨ ʙʦʣʛʦʥ ʘʰʠʛʣʘʞ ʙʦʣʥʦ. 
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ʊʦʦʩʛʦʥ ʙʘʡʰʠʥ 10 ʩʤ ʭᴇᴇʩᴇʥʮᴇʨ0.0 41.3 106.5 154.5 160.2 135.1 78.9 29.6 0.0

ʄʦʜʦʥ ʙʘʡʰʠʥ 11.3 58.0 127.4 178.6 184.9 158.4 98.5 46.0 6.9

ʊʦʦʩʛʦʥ ʙʘʡʰʠʥ 5 ʩʤ ʭᴇᴇʩᴇʥʮᴇʨ14.3 63.0 135.4 188.8 195.5 168.1 105.6 50.7 9.8

ʊʦʦʩʛʦʥ ʙʘʡʰʠʥ 30.3 90.0 178.6 244.2 253.1 220.4 144.0 76.3 25.5
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ɻʨʘʬʠʢ 8. 48 ʤ2 ʪʘʣʙʘʡʪʘʡ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ, ʥʘʨʥʳ ʟʘʡ ʙʦʣʦʥ 

ʰϺʥʠʡʥ ʮʘʭʠʣʛʘʘʥʘʘʨ ʭʦʩʣʦʥ ʭʘʥʛʘʭ ʙʘʣʘʥʩ 

1.4.3.ɹʘʡʰʠʥʛʠʡʥ ʭʘʣʘʘʣʪʳʛ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʦʦʨ ʭʘʥʛʘʭ ʙʦʣʦʤʞ  

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʘʡʣ ᴇʨʭʠʡʥ 220ɺ-ʠʡʥ ʭװʯʜʵʣʪʵʡ ʭʵʨʵʛʣʵʛʯʠʜ 11 ʩʘʨʘʘʩ 1-ʵʵʩ 

3 ʩʘʨʳʥ 31 ʭװʨʪʵʣ ʰᴇʥʠʡʥ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵʛ ʦʨʦʡʥ 21 ʮʘʛʘʘʩ 06 ʮʘʛʠʡʥ ʭʦʦʨʦʥʜ 

ʩʘʨʳʥ ʭʵʨʵʛʣʵʵʥʠʡ 700 ʢɺʪ*ʮ ʭװʨʪʵʣ 100% ʭᴇʥʛᴇʣʞ, װʣʜʩʵʥ ʭʵʨʵʛʣʵʵʛ 50% ʭᴇʥʛᴇʣʞ 

ʙʘʡʥʘ. ɸʡʣ ᴇʨʭʠʡʥ 380ɺ-ʠʡʥ ʭװʯʜʵʣ ʭʵʨʵʛʣʵʛʯʠʜ ʵʥʵ ʭʫʛʘʮʘʘʥʜ 1500ʢɺʪ*ʮ ʭװʨʪʵʣ 100% 

ʭᴇʥʛᴇʣʞ, װʣʜʩʵʥ ʭʵʨʵʛʣʵʵʛ 50% ʭᴇʥʛᴇʣװװʣʞ ʙʘʡʥʘ. ʕʥʵ ʪʦʦʮʦʦʛʦʦʨ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʪʦʡ 

ʘʡʣʳʥ ʭʵʨʵʛʣʵʵʛ ʜʦʦʨ ʞʠʰʵʵ ʙʦʣʛʦʥ 10 ʙʦʣʦʥ 1-ʨ ʩʘʨʳʥ װʨ ʜװʥʛ ʭʘʨʫʫʣʣʘʘ.  

 

ɻʨʘʬʠʢ 9. 10-ʨ ʩʘʨʜ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʳʥ Ϯʡʣʜʚʵʨʣʵʭ ʵʨʯʠʤ ʭϮʯ 

ʎʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨʘʘʨ 10 ʩʘʨʜ 48ʤ2 ʙʘʡʨʳʛ ʭʘʣʘʘʭ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ 1416,3 

ʢɺʪ*ʮ ʙʫʶʫ ʩʘʨʳʥ ʪᴇʣʙᴇʨ 172000  ʪᴇʣᴇʭᴇᴇʨ ʙʘʡʥʘ. ɺʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʪʦʡ ʙʘʡʨʥʳ 

ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ 759ʢɺʪ*ʮ ʙʫʶʫ 83200  ʪʦʦʮʦʦ ʛʘʨʩʘʥ. 
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ɺʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ25.2 759 83.2 87

10-ʨ ʩʘʨ
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ɻʨʘʬʠʢ 10. 1-ʨ ʩʘʨʜ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʳʥ Ϯʡʣʜʚʵʨʣʵʭ ʵʨʯʠʤ ʭϮʯ 

ʍϮʩʥʵʛʪ 3. ɺʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʳʥ ʘʥʭʥʳ ʭϺʨϺʥʛϺ ʦʨʫʫʣʘʣʪ 

 ̄ ʅʵʨ ʊʦʦ/ʰʠʨʭʵʛ 
 ʥʵת

/ʤʷʥ.ʪᴇʛ/ 

ʅʠʡʪ װʥʵ 

/ʤʷʥ.ʪᴇʛ/ 

1 ɺʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ 4 875.0 3,500.0 

2 
ɼʫʣʘʘʥ r

ʭʫʨʠʤʪʣʫʫʨ 
1 1,250.0 1,250.0 

3 ʊʵʣʵʣʪʠʡʥ ʩʘʚ 1 170.0 170.0 

4 ɹʫʩʘʜ  250.0 250.0 

5 ʅʠʡʪ   5.170,0 

ʎʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨʘʘʨ 1 ʩʘʨʜ 48ʤ2 ʙʘʡʨʳʛ ʭʘʣʘʘʭ ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ 4960 

ʢɺʪ*ʮ ʙʫʶʫ ʩʘʨʳʥ ʪᴇʣʙᴇʨ 556100  ʪᴇʣᴇʭᴇᴇʨ ʙʘʡʥʘ. ɺʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʪʦʡ ʙʘʡʨʥʳ 

ʮʘʭʠʣʛʘʘʥ ʭʵʨʵʛʣʵʵ 1302ʢɺʪ*ʮ ʙʫʶʫ 146800  ʪʦʦʮʦʦ ʛʘʨʩʘʥ. ʍᴇʥʛᴇʣᴇʣʪᴇʜ ʭʘʤʨʘʛʜʘʭ 

ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʪʦʡ ʘʡʣ ʰᴇʥʠʡʥ ʭʵʨʵʛʣʵʵʛ /63600 / ʙװʨʵʥ ʭᴇʥʛᴇʣװװʣʞ  ʙʘʡʥʘ. ʍʘʨʠʥ  

220ɺ-ʳʥ ʭװʯʜʵʣ ʭʵʨʵʛʣʵʛʯ ʘʡʣ ᴇʨʭ 68460 , 380ɺ-ʠʡʥ ʭװʯʜʵʣ ʭʵʨʵʛʣʵʛʯ ʘʡʣ ᴇʨʭ 146700-

ᴇᴇʨ ʪʫʩ ʪʫʩ ʭᴇʥʛᴇʣװװʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʠʣʵʵ. ʄᴇʥ 700ʢɺʪ*ʮ-ʘʘʩ ʠʣװװ ʛʘʨʩʘʥ ʮʘʭʠʣʛʘʘʥ 

ʭʵʨʵʛʣʵʵʥʠʡ 50%-ʠʡʥ ʭᴇʥʛᴇʣᴇʣʪᴇᴇʨ 63900 , 1500ʢɺʪ*ʮ-ʘʘʩ ʠʣװװ ʛʘʨʩʘʥ ʭʵʨʵʛʣʵʵʥʠʡ 

50%-ʠʡʥ ʭᴇʥʛᴇʣᴇʣʪᴇᴇʨ 21700  ʭᴇʥʛᴇʣװװʣʞ ʙʘʡʥʘ.  

1.4.4.ɹʘʡʰʠʥʛʠʡʥ ʭʘʣʘʘʣʪʳʥ ʥʘʨʥʳ ʟʘʡ ʙʦʣʦʥ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʦʦʨ ʭʘʥʛʘʭ 

ʙʦʣʦʤʞ  

ʅʘʨʥʳ ʟʘʡʥ װʥʠʡʛ ʩʫʫʨʠʣʘʛʜʩʘʥ 1 ɺʪ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ װʥʵ 0,33 ʘʤ.ʜʦʣʣʘʨ ʙʘʡʭʘʘʨ 

ʭʘʨʠʥ ʮʵʥʵʛ ʭʫʨʠʤʪʣʫʫʨʳʥ װʥʠʡʛ ʜʵʣʭʠʡʥ ʟʘʭ ʟʵʵʣ ʜʵʵʨʭ ʭʘʤʛʠʡʥ ʭʷʤʜ װʥʵ ʙʦʣʦʭ 1 

ʢɺʪ*ʮ-ʠʡʥ 130 ʘʤ.ʜʦʣʣʘʨʘʘʨ ʪʦʦʮʩʦʥ. ʋʛ ʩʠʩʪʝʤʠʡʥ ʭʫʚʴʜ ʮʵʥʵʛ ʭʫʨʠʤʪʣʫʫʨʳʥ ʟʘʨʜʘʣ 

ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ 65 ʭʫʚʠʡʛ ʵʟʵʣʞ ʙʘʡʥʘ. 
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ʊᴇʣᴇʭ ʜװʥ ʤʷʥ.ʪᴇʛ556.1 146.8 83.2 423.8 387.4

ʍʵʤʥʵʩʵʥ ʤʷʥ.ʪᴇʛ0 409.3 63.6 68.4 146.7

50% ʭᴇʥʛᴇʣᴇʣʪ 63.9 21.7

1-ʨ ʩʘʨ
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ʍϮʩʥʵʛʪ 4. ʅʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʭϺʨϺʥʛϺ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʣʳʥ ʟʘʜʘʨʛʘʘ 

ʍᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʘʣ    

ɼ/ɼ ʊʘʡʣʙʘʨ 
ʊʦʦ 

ʭʵʤʞʵʵ 

ʅʵʛʞʠʡʥ װʥʵ 

ʘʤ.ʜʦʣ 

ʅʠʡʪ װʥʵ 

ʘʤ. ɼʦʣ 

ʅʠʡʪ 

 ʥʵװ

ʤʷʥʛʘ. 

1 ʅʘʨʥʳ ʟʘʡ 320 ɺʪ 6400 0.33 2112 5427.84 

2 6 ʢɺʪ-ʳʥ ʠʥʚʝʨʪʝʨ 1 1560 1560 4009.2 

3 ʎʵʥʵʛ ʭʫʨʘʘʛʫʫʨ 96 ɺ, 710 ɸʮ 1 8860 8860 22770.2 

4 ʅʘʨʥʳ ʟʘʡʥ ʛʘʜʥʘ ʙװʪʵʮ (ʨʘʤ, ʩʫʫʨʴ) 5 150 750 1927.5 

5 
DCDB with MCB, SPD & ACDB with MCB & 

SPD 

ʢʦʤ 350 350 899.5 

6 
ʅʘʨʥʘʡ ʟʘʡʛ ʧʘʨʘʣʣʝʣʴ ʭʦʣʙʦʭʦʜ ʰʘʘʨʜʘʛʜʘʭ 

ʢʘʙʝʣʴ ʫʪʘʩ 

7 ʀʥʚʝʨʪʝʨʪʵʡ ʭʦʣʙʦʭ ʢʘʙʝʣ ʫʪʘʩ 

8 
ʎʵʥʵʛ ʭʫʨʘʘʛʫʫʨʳʛ ʮʵʥʵʛ ʪʦʭʠʨʫʫʣʘʛʯʪʘʡ ʭʦʣʙʦʭ 

ʢʘʙʝʣ ʫʪʘʩ 

9 AC ʢʘʙʝʣ ʫʪʘʩ, ʯʘʜʘʣ 25 ɸ, 3 ʫʪʘʩʪʘʡ 

10 ʅɻ ʤʵʣʪ ʭʵʨʵʛʩʣװװʜ 

11 ɻʘʟʘʨʜʫʫʣʛʘ 

12 ɻʵʨʵʣʪװװʣʛʠʡʥ ʥʵʤʵʣʪ ʭʵʨʵʛʩʣװװʜ 

14 ɻɻ ʨʵʣʪװװʣʛʠʡʥ ʭʘʤʛʘʘʣʘʣʪ 1 200 200 514 

15 ʅʠʡʪ ʟʘʨʜʘʣ   13832 35548.24 

ʉʦʥʛʦʩʦʥ ʮʵʥʵʛ ʭʫʨʘʘʛʫʫʨ ʪʝʭʥʠʢʠʡʥ װʟװװʣʵʣʪʵʵʨ ʭʫʚʠʡʥ ʮʵʥʵʛ ʘʣʜʘʣʪ ʩʪʘʥʜʘʨʪ 

ʥᴇʭʮᴇʣʜ ʩʘʨʜ 2 %, 1800 ʮʠʢʣʪʵʡ ʤᴇʥ ʯʘʜʣʳʥ ʭʘʜʛʘʣʘʣʪ ʥʴ 9 ʞʠʣʠʡʥ ʜʘʨʘʘ 80 %-ʜ 

ʭװʨʵʭʵʵʨ ʙʘʡʥʘ. ʀʡʤʜ ʮʵʥʵʛ ʭʫʨʠʤʪʣʫʫʨʪʘʡ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʘʞʠʣʣʘʭ 25 ʞʠʣʠʡʥ 

ʭʫʛʘʮʘʘʥʜ ʥʠʡʪʜʵʵ 2 ʫʜʘʘ ʰʠʥʵʯʣʵʭ ʵʩʚʵʣ ʩʘʡʞʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʞ ʙʘʡʥʘ.  

ʍϮʩʥʵʛʪ 5. ʅʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʟʘʨʜʘʣ 

ʍʫʛʘʮʘʘ ʎʵʥʵʛ ʭʫʨʘʘʛʫʫʨʳʛ 

ʰʠʥʵʯʣʵʭ 

ɿʘʨʜʘʣ 

9 ʜɻʭ ʞʠʣ 80 ʭʫʚʴ ʰʠʥʵʯʣʵʭ 7088 ʘʤ.ʜʦʣʣʘʨ = 18216 ʤʷʥ. 

17 ʜʘʭ ʞʠʣ 100 ʭʫʚʴ ʰʠʥʵʯʣʵʭ 8860 ʘʤ.ʜʦʣʣʘʨ = 22770 ʤʷʥ. 

ʅʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ ʥʴ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ ᴇʜʨʠʡʥ ʮʘʭʠʣʛʘʘʥʳ ʭʵʨʵʛʣʵʵʛ ʭʘʥʛʘʭ 

ʥʵʤʵʣʪ ʵʥʝʨʛʠʡʥ װװʩʛװװʨʵʵʨ ʘʞʠʣʣʘʭ ʙᴇʛᴇᴇʜ ᴇʜʨʠʡʥ ʮʘʛʪ ʭʵʨʵʛʣʵʭ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ 

ʭװʯʠʡʛ ʙװʨʵʥ ʭʵʤʥʵʥʵ. ʍʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤ ʥʴ  5149,6 ʢɺʪ*ʮ 

ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙᴇʛᴇᴇʜ 623 ʤʷʥ.-ʠʡʛ ʭʵʤʥʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. 

1.4.5.ɼװʛʥʵʣʪ  

ɸʤʠʥʳ ʩʫʫʮ, ʙʘʡʰʠʥʛʠʡʥ ʭʘʣʘʘʣʪʘʥʜ ʥʘʨʥʳ ʵʥʝʨʛʠʡʛ ʘʰʠʛʣʘʭ ʙװʨʵʥ ʙʦʣʦʤʞʪʦʡ 

ʥʴ ʪʦʦʮʦʦʥʦʦʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʊʦʦʮʦʦʥʜ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʪʦʦʮʦʭʜʦʦ 

ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʙʘʛʘ ʙʘʡʣʛʘʭ ʟʦʨʠʣʛʦʦʨ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʣʛʳʥ ʭᴇᴇʩᴇʥʮʨʠʡʥ 
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ʟʫʟʘʘʥʳʛ 10 ʩʤ-ʵʵʨ ʤᴇʥ ᴇʜʨʠʡʥ ʮʘʛʪ ʮʦʥʭʦʦʨ ʥʘʨʥʳ ʵʥʝʨʛʠ ʠʭ ʥʵʚʪʨʵʭ ʤᴇʥ ʰᴇʥʠʡʥ 

ʮʘʛʘʘʨ ʮʦʥʭʦʦʨ ʘʣʜʘʛʜʘʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʭʘʘʨ ʩʦʥʛʦʥ ʘʚʩʘʥ. 

ʀʥʛʵʩʥʵʵʨ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʞʠʣʠʡʥ ʜʫʥʜʘʞ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʦʥ ʥʘʨʥʳ ʥʠʡʣʙʵʨ 

ʮʘʮʨʘʛʘʘʩ ʭʘʤʘʘʨʘʥ ʙʘʡʰʠʥʛʠʡʥ ʜʫʣʘʘʥʳ ʘʯʘʘʣʣʳʛ ʙʫʫʨʫʫʣʞ ʯʘʜʩʘʥʘʘʨ ʭʘʣʘʘʣʪʳʥ 

ʫʣʠʨʣʳʛ 10 ï 4 ʩʘʨʳʥ ʭʦʦʨʦʥʜ װʨʛʵʣʞʣװװʣʵʭ ʙʦʣʦʤʞʪʦʡʛ ʭʘʨʫʫʣʣʘʘ. 

ɺʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ ʥʴ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ᴇʥʜᴇʨ ʭʵʜʠʡ ʯ ʘʰʠʛʣʘʣʪʳʥ ʟʘʨʜʘʣ 

ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨʘʘʩ ʞʠʣʜʵʵ 1548.6 ʤʷʥ.ʪᴇʛʨᴇʛᴇᴇʨ ʙʘʛʘ ʙʘʡʭ ʪʦʦʮʦʦ ʛʘʨʩʘʥ. 

ʎʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨʘʘʨ ʭʘʣʜʘʛ ʘʡʣ ʞʠʣʜʵʵ 2339.9 ʤʷʥ.ʪᴇʛ ʛʘʨʩʘʥ ʙʘ 120 ʰʠʨʭʵʛ ʙװʭʠʡ 

4 ʩʝʪ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʦʦʨ ʜʫʣʘʘʥʘʘ ʰʠʡʜʵʭʵʜ 791.3 ʤʷʥ.ʪᴇʛ ʙʦʣʞ ʙʫʫʨʩʘʥ. ʍʘʣʘʘʣʪʳʥ 

ʫʣʠʨʘʣʜ 48ʤ2 ʙʘʡʰʠʥʪʘʡ ʘʡʣ ᴇʨʭ ʥʴ 5 ʪʦʥʥ ʙʫʶʫ 750.0ʤʷʥ.ʪᴇʛ-ʠʡʛ ʪװװʭʠʡ ʥװװʨʩ 

ʭʫʜʘʣʜʘʥ ʘʚʘʭʘʜ ʟʘʨʮʫʫʣʜʘʛ. ʕʥʵ ʥʴ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨʪʦʡ ʘʡʣʳʥ ʞʠʣʠʡʥ ʮʘʭʠʣʛʘʘʥʳ 

ʪᴇʣʙᴇʨʪʵʡ ʪʵʥʮװװ ʙʘʡʛʘʘ ʥʴ ʥʘʨʥʳ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ ʥʴ ʙʘʡʛʘʣʴ ʦʨʯʠʥ ʙʦʣʦʦʜ ʜɻʠʡʥ 

ʟʘʩʛʠʡʥ ʭʫʚʴʜ ᴇʥʜᴇʨ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ʄᴇʥ ʚʘʢʫʫʤ ʢʦʣʣʝʢʪʦʨ ʪʘʚʴʩʥʘʘʨ 

5 ʪʦʥʥ ʥװװʨʩʥʵʵʩ ʷʣʛʘʨʘʭ 9,15 ʪʦʥʥ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡʛ (CO2) ʷʣʛʘʨʫʫʣʘʭʛװʡʛʵʵʨ 

ʭʘʣʘʘʣʪʘʘ ʰʠʡʜʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. ʄᴇʥ ʘʡʣ ᴇʨʭ ʙʘʡʰʠʥʛʘʘ ʜʘʥ ʮʘʭʠʣʛʘʘʥʘʘʨ ʭʘʣʘʘʭ 

 ʝʜ 1836.0 ʤʷʥ.ʪᴇʛװ ʝʜ ʵʥʛʠʡʥ ʪʦʦʣʫʫʨʪʘʡ ʙʦʣ 2339.9 ʤʷʥ.ʪᴇʛ, 2 ʪʘʨʠʬʪʘʡ ʪʦʦʣʫʫʨʪʘʡװ

ʞʠʣʜ ʮʘʭʠʣʛʘʘʥʳ ʪᴇʣʙᴇʨʪ ᴇʛᴇʭ ʙʘʡʩʘʥ ʙʦʣ ʙʠʜʥʠʡ ʵʥʵ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤ ʞʠʣʜ 791.3 

ʤʷʥ.ʪᴇʛ ʙʦʣʛʦʥ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ.   

 

1.5. ʅɸʈʅʓ ʕʈʏʀʄ ʍתʏʅʀʁ ʊɽʍʅʆʃʆɻʀʁʅ ʍɸʈʔʎʋʋʃʉɸʅ ʉʋɼɸʃɻɸɸ 

ʕʭ װװʩʚʵʨװװʜʠʡʛ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʣʪʵʵʨ ʥʴ ʭʘʨʴʮʫʫʣʘʭ ʥʴ ʫʯʠʨ ʜʫʪʘʛʜʘʣʪʘʡ 

ʙʦʣʦʚʯ ʵʜʠʡʥ ʟʘʩʛʠʡʥ װʟװװʣʵʣʪʵʵʨ ʥʴ ʭʘʨʴʮʫʫʣʘʭ ʥʴ ʫʣʩ ʦʨʥʳ ʭʫʚʴʜ ʯ, ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʳʥ ʭʫʚʴʜ ʯ ʥʵʥ ʯʫʭʘʣ ʙʘʡʜʘʛ. ʀʡʤʜ ʥʘʨ, ʫʩʘʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʦʣʦʥ ʜʠʟʝʣʴ 

ʩʪʘʥʮʫʫʜʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵʛ ʭʠʡʞ, ʪᴇʩʣʠʡʥ ʜʦʪʦʦʜ ᴇʛᴇᴇʞ, ʙʦʨʣʫʫʣʘʣʪʳʥ 

ʪʘʨʠʬʳʥ ʭʘʨʴʮʫʫʣʘʣʪʳʛ ʘʚʯ װʟʩʵʥ. 

ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪʘʜ ʩʪʘʥʮʫʫʜ ʥʴ 50 ʞʠʣ ʘʞʠʣʣʘʭ ʙʘ ʪᴇʩʣʠʡʥ ʘʥʭʥʳ 

ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʟʘʨʜʣʳʛ ʙʘʥʢʥʳ ʟʵʵʣʵʵʨ 30 ʞʠʣ /װװʥʵʵʩ ʵʭʥʠʡ 3 ʞʠʣ װʥʜʩʵʥ ʟʵʵʣʠʡʥ 

ʪᴇʣᴇʣʪᴇᴇʩ ʯᴇʣᴇᴇʣᴇʛʜᴇʭ/-ʵʵʨ ʪʦʦʮʣʦʦ. ʅʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ ʭʫʚʴʜ ʘʰʠʛʣʘʣʪʳʥ 25 

ʜʘʭ ʞʠʣʜ ʙװʨʵʥ ʰʠʥʵʯʣʵʣʪ ʭʠʡʭ ʥʵʤʵʣʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʭʠʡʛʜʵʭ ʙᴇʛᴇᴇʜ װװʥʠʡʛ 

ʟʵʵʣʵʵʨ ʙʫʩ ʘʰʛʠʡʥ ʭʫʨʠʤʪʣʘʣʘʘʩ ʛʘʨʛʘʥʘ ʛʵʞ ʪʦʦʮʦʚ. 

ʊʦʦʮʦʦʥʜ ʩʪʘʥʮʫʫʜʳʥ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʣʳʛ ʊʘʡʰʠʨʳʥ ʋʎʉ-ʥ ʪʦʦʮʦʦʪ 

ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʠʞʠʣ ʯʘʜʘʣʪʘʡ, ʙʦʜʠʪ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʠʞʠʣ ʙʘʡʭʘʘʨ ʪʫʩ ʪʫʩ ʩʦʥʛʦʥ ʘʚʯ 
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ʪʦʦʮʩʦʥ. ʄᴇʥ ʊʘʡʰʠʨʳʥ ʋʎʉ-ʥ ʪᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ ʋʎʉ ʙʦʣʦʥ ʅʎʉ ʭʘʤʪʘʜ 

ʥʴ ʙʘʨʴʞ ʙʘʡʛʫʫʣʘʥ ʘʰʠʛʣʘʩʘʥ ʙʦʣ ʜʦʪʦʦʜ ᴇʛᴇᴇʞ ʥʴ ʷʤʘʨʭʫʫ ʙʘʡʭ ʙʘʡʩʘʥ ʪʘʣʘʘʨ ʪʦʦʮʦʞ 

  .ʟʩʵʥװ

1.5.1.11 ʄɺʪ-ʳʥ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʫʩ, ʥʘʨ, ʜʠʟʝʣʴ ʩʪʘʥʮʫʫʜʳʥ ʭʘʨʴʮʫʫʣʩʘʥ 

ʪʦʦʮʦʦ 

ʕʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʠʡʛ 0.05 $/ʢɺʪ*ʮ -ʘʘʨ ʪʦʦʮʦʭʦʜ ʘʰʠʛʣʘʣʪʳʥ ʥʠʡʪ 

ʭʫʛʘʮʘʘʥʜ ʊʘʡʰʠʨʳʥ ʋʎʉ ʥʴ 3110.9 ʤʷʥʛʘʥ ʘʤ.ʜʦʣʣʘʨ ʟʘʨʮʫʫʣʞ ʙʘʡʭʘʜ ʅʎʉ ʭʦʸʨ 

ʜʘʭʠʥ ʙʘʛʘ, ʭʘʨʠʥ ɼʠʟʝʣʴ ʩʪʘʥʮ ʥʴ 47 ʜʘʭʠʥ ʠʭ ʟʘʨʜʘʣ ʟʘʨʮʫʫʣʘʭʘʘʨ ʙʘʡʥʘ.  

ʍϮʩʥʵʛʪ 6. 11 ʄɺʪ-ʳʥ ʯʘʜʘʣʪʘʡ ʫʩ, ʥʘʨ ʙʦʣʦʥ ʜʠʟʝʣʴ ʩʪʘʥʮʫʫʜʳʥ Ϯʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʟʘʨʜʣʳʥ 

ʭʘʨʴʮʫʫʣʘʣʪ 

 
ʊʘʡʰʠʨ 

ʋʎʉ 
ʅʘʨ ʎʉ 

ɼʠʟʝʣʴ 

ʎʉ 

ɸʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 41570.9 32999 2360 

 ʯ, ʩʘʷ ʢɺʪ*ʮ 3129.4 628 4131.6װʡʣʜʚʵʨʣʵʭ ʥʠʡʪ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭת

ʅʠʡʪ ʫʨʩʛʘʣ ʟʘʨʜʘʣ, ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 3110.9 1326.3 147030.3 

NPV/ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 1.3 0.2 -46.4 

1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʠʥʜ ʥʦʛʜʦʭ ʮʵʚʵʨ ʦʨʣʦʛʳʥ 

ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ $/ʢɺʪ*ʮ 
0.02 0.01 -0.027 

ʊᴇʩʣʠʡʥ ʥʠʡʪ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 53933.8 8691.1 
-

111751.6 

ʍʘʨʠʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʰʠʥʞʠʣʛʵʵʥʵʵʩ װʟʵʭʵʜ ʊʘʡʰʠʨʳʥ ʋʎʉ ʙʦʣʦʥ ʅʎʉ-

ʳʥ ʪᴇʩʣʠʡʥ ʮʵʚʵʨ ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ ʙʦʣʦʥ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ ʭʘʨʴʮʘʘ ʥʴ ʵʝʨʵʛ, 

ʭʘʨʠʥ ɼʠʟʝʣʴ ʩʪʘʥʮʳʥʭ ʩᴇʨᴇʛ ʫʪʛʘʪʘʡ ʛʘʨʯ ʙʘʡʥʘ. ʕʥʵ ʥʴ ɼʠʟʝʣʴ ʩʪʘʥʮʳʥ ʫʨʩʛʘʣ ʟʘʨʜʘʣ 

ʭʵʪ ᴇʥʜᴇʨ ʙʘʡʛʘʘʪʘʡ ʰʫʫʜ ʭʘʤʘʘʨʘʣʪʘʡ. 

 

ɻʨʘʬʠʢ 11. 11 ʄɺʪ-ʳʥ ʯʘʜʘʣʪʘʡ ʫʩ, ʥʘʨ ʙʦʣʦʥ ʜʠʟʝʣʴ ʩʪʘʥʮʫʫʜʳʥ 1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ 

ʭϮʯʠʥʜ ʥʦʛʜʦʭ ʮʵʚʵʨ ʦʨʣʦʛʳʥ ϺʥϺϺʛʠʡʥ Ϯʥʵ ʮʵʥʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ 
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1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʠʥʜ ʥʦʛʜʦʭ ʮʵʚʵʨ ʦʨʣʦʛʳʥ ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ ʥʴ 

ʊʘʡʰʠʨʳʥ ʋʎʉ ʭʫʚʴʜ 0.02 ʘʤ.ʜʦʣʣʘʨ, ʅʎʉ ʙʘ ɼʠʟʝʣʴ ʩʪʘʥʮʳʥʭ 0.01-0.003 ʘʤ.ʜʦʣʣʘʨ 

ʪʫʩ ʪʫʩ ʛʘʨʯ ʙʘʡʥʘ. ʕʥʜʵʵʩ װʟʵʭʵʜ ʅʎʉ ʭʵʜʠʡʛʵʵʨ ʥʠʡʪ ʘʰʠʛʣʘʣʪʳʥ ʭʫʛʘʮʘʘʥʜ 1 ʫʜʘʘ 

ʜʘʭʠʥ ʰʠʥʵʯʣʵʣʪ ʭʠʡʞ ʙʘʡʛʘʘ ʯ װʡʣʜʚʵʨʣʵʩʵʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʠʡʛ 

ʜʫʣʘʘʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮʳʥ װʡʣʜʚʵʨʣʵʩʵʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʵʵʨ ʪʦʦʮʦʞ 

ʙʦʣʦʭʛװʡʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. 

ʍϮʩʥʵʛʪ 7. 11 ʄɺʪ-ʳʥ ʯʘʜʘʣʪʘʡ ʫʩ, ʥʘʨ ʙʦʣʦʥ ʜʠʟʝʣʴ ʩʪʘʥʮʫʫʜʳʥ ʵʨʯʠʤ ʭϮʯʥʠʡ Ϯʥʵ ʙʦʣʦʥ 

ʜʦʪʦʦʜ ϺʛϺϺʞ 

 ʊʘʡʰʠʨ ʋʎʉ ʅʘʨ ʎʉ ɼʠʟʝʣʴ ʎʉ 

 ʯ, ʩʘʷ ʢɺʪ*ʮ 3129.4 628 4131.6װʡʣʜʚʵʨʣʵʭ ʥʠʡʪ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭת

1 ʢɺʪ*ʮ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʘʨʠʬ ʘʤ.ʜʦʣʣʘʨ/ʢɺʪ*ʮ 0.05 0.08 0.10 

1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʠʥʜ ʥʦʛʜʦʭ ʮʵʚʵʨ 

ʦʨʣʦʛʳʥ ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ $/ʢɺʪ*ʮ 
0.02 0.05 0.0008 

IRR 2.84 2.84 2.73 

ʅʘʨ ʙʦʣʦʥ ʋʎʉ-ʳʥ װʥʵ ʪʘʨʠʬ 0.08 ʙʘ 0.05 $/ʢɺʪ*ʮ ʙʘʡʭʘʜ ʪᴇʩʣʠʡʥ ʜʦʪʦʦʜ ᴇʛᴇᴇʞ 

ʥʴ ʪʫʩ ʪʫʩ 2.84 ʭʫʚʴ, ʭʘʨʠʥ ɼʠʟʝʣʴ ʩʪʘʥʮʳʥ ʭʫʚʴʜ 0.10 $/ʢɺʪ*ʮ ïʨ ʙʦʨʣʫʫʣʘʣʪʳʛ 

ʪʦʦʮʦʭʦʜ ʜʦʪʦʦʜ ᴇʛᴇᴇʞ ʥʴ 2.73 ʭʫʚʴ ʙʘʡʥʘ (ʍϮʩʥʵʛʪ 7). ʀʡʤʵʵʩ ʩʪʘʥʮʫʫʜʳʥ 

ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬʳʛ ʜʵʵʨʭ װʥʵʵʩ ʜʵʵʰ ʙʘʡʣʛʘʞ ʙʘʡʞ ʪᴇʩʣʠʡʥ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 

ʘʰʠʛʪʘʡ ʙʘʡʭ ʥʴ ʙʘʡʥʘ. 

1.5.2.  5 ʄɺʪ-ʳʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡ ʋʎʉ, ʅʎʉ ʙʦʣʦʥ ɼʠʟʝʣʴ ʩʪʘʥʮʳʥ ʭʘʨʴʮʫʫʣʩʘʥ 

ʪʦʦʮʦʦ 

ʊʘʡʰʠʨʳʥ ʋʎʉ-ʳʥ 2019 ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʠʥʛᴇᴇʨ ʩʪʘʥʮʫʫʜʳʥ ʩʫʫʨʠʣʘʛʜʩʘʥ 

ʯʘʜʘʣ ʥʴ 5 ʄɺʪ ʙʘʡʥʘ ʛʵʞ ʪʦʦʮʣʦʦ. ʊʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ ʊʘʡʰʠʨʳʥ ʋʎʉ ʥʴ ʘʰʠʛʣʘʣʪʳʥ 

ʭʫʛʘʮʘʘʥʜ ʥʠʡʪ 2160.4 ʩʘʷ ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʞ, 5973.5 ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 

ʟʘʨʮʫʫʣʞ, 0.89  ʭʫʚʠʡʥ ʜʦʪʦʦʜ ᴇʛᴇᴇʞʪʵʡ ʘʞʠʣʣʘʭʘʘʨ ʙʘʡʥʘ. 

ʍϮʩʥʵʛʪ 8. 5 ʄɺʪ-ʳʥ ʯʘʜʘʣʪʘʡ ʋʩ, ʅʘʨ ʙʦʣʦʥ ɼʠʟʝʣʴ ʩʪʘʥʮʫʫʜʳʥ Ϯʡʣʜʚʵʨʣʵʣ ʙʦʣʦʥ ʟʘʨʜʣʳʥ 

ʭʘʨʴʮʫʫʣʘʣʪ 

  
ʊʘʡʰʠʨ 

ʋʎʉ 
ʅʘʨ ʎʉ ɼʠʟʝʣʴ ʎʉ 

ʕʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʵ, $/ʢɺʪ*ʮ 0.05 

ʅʠʡʪ ʫʨʩʛʘʣ ʟʘʨʜʘʣ, ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 5973.5 1747 151678.4 

NPV/ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 0.7 0.1 -30.08 

1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʠʥʜ ʥʦʛʜʦʭ ʮʵʚʵʨ ʦʨʣʦʛʳʥ 

ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ $/ʢɺʪ*ʮ 
0.013 0.01 -0.026 

ʊᴇʩʣʠʡʥ ʥʠʡʪ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 28746.8 2239.7 -42620.8 

IRR 0.89 0.61 - 
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ʕʥʜʵʵʩ ʅʎʉ-ʳʥ װʡʣʜʚʵʨʣʵʩʵʥ 1 ʢɺʪ*ʮ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʭ װʥʵ 

ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʣʘʘʩ װʣ ʭʘʤʘʘʨʘʥ 0.05 ʘʤ.ʜʦʣʣʘʨ ʙʘʡʭ ʙʦʣʦʤʞʛװʡ ʙᴇʛᴇᴇʜ ʅʎʉ-

ʳʥ ʭʫʚʴʜ ʵʨʯʠʤ ʭװʯʥʠʡ װʥʵ ʪʘʨʠʬʳʛ ʋʎʉ-ʘʘʩ ᴇʥʜᴇʨ ʙʘʡʣʛʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʛʵʜʵʛ ʥʴ 

ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʀʡʤʜ ʅʘʨʥʳ ʎʉ-ʳʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʠʡʛ ʪʦʦʮʦʞ װʟʣʵʵ. 

ʊʦʦʮʦʦʛʦʦʨ ʉʕʍ ʪʫʭʘʡ ʭʫʫʣʠʥʜ ʟʘʘʩʘʥ ʪʘʨʠʬʘʘʩ ʜʦʦʰ ʙʫʫʣʛʘʞ ʙʦʣʦʭ ʯ, 0.09  

ʘʤ.ʜʦʣʣʘʨʘʘʩ ʜʦʦʰ ʙʫʫʣʛʘʭ ʥʴ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ʘʰʠʛʛװʡ ʥʴ ʠʣʵʨʭʠʡ ʙʘʡʥʘ. 

 

ɻʨʘʬʠʢ 12. 5 ʄɺʪ-ʳʥ ʅʎʉ-ʳʥ 1 ʢɺʪ*ʮ ʵʨʯʠʤ ʭϮʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬ ʙʘ ʜʦʪʦʦʜ 

ϺʛϺϺʞʠʡʥ ʭʘʨʴʮʫʫʣʘʣʪ 

1.5.3.ʋʩʘʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʦʣʦʥ ʅʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʭʦʩʣʦʥ ʘʞʠʣʣʘʭ װʝʠʡʥ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʪʦʦʮʦʦ 

ʕʥʵ ʭʵʩʵʛʪ ʭʵʨʵʚ ʊʘʡʰʠʨʳʥ ʋʎʉ-ʥ ʪᴇʩʣʠʡʥ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘʨ ʋʎʉ 

ʙʦʣʦʥ ʅʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʭʦʩʣʫʫʣʘʥ ʙʘʨʴʩʘʥ ʙʦʣ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʭʫʚʴʜ ᴇʛᴇᴇʞʪʵʡ 

ʙʘʡʞ ʙʦʣʦʭ ʙʘʡʩʘʥ ʵʩʵʭ ʪʘʣʘʘʨ ʪʦʦʮʦʞ װʟʩʵʥ.  

ɸʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʛ ʊʘʡʰʠʨʳʥ ʋʎʉ-ʳʥ ʪᴇʩʣʠʡʥ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪʳʥ ʭʵʤʞʵʵʛʵʵʨ ʘʚʘʚ. װתʥ ʜʵʵʨ ʅʎʉ-ʜ ʘʰʠʛʣʘʣʪʳʥ 25 ʜʘʭ ʞʠʣʜ ʜʘʭʠʥ ʭᴇʨᴇʥʛᴇ 

ʦʨʫʫʣʘʣʪ ʭʠʡʛʜʵʭ ʪʫʣ ʫʛ ʟʘʨʜʣʳʛ ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʜ ʥʵʤʞ ʪʦʦʮʩʦʥ. ʕʥʵ ʪʦʦʮʦʦʥʜ 

ʊʘʡʰʠʨʳʥ ʋʎʉ ʥʴ 2019 ʦʥʳ ʘʞʠʣʣʘʛʘʘʥʳ ʪװʚʰʠʥʛᴇᴇʨᴇᴇ ʘʞʠʣʣʘʭ ʙᴇʛᴇᴇʜ ʭʘʨʠʥ ʅʎʉ 

ʥʴ 11 ʄɺʪ-ʳʥ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʘʣʪʘʡʛʘʘʨ ʭʦʩʣʦʥ ʘʞʠʣʣʘʥʘ ʛʵʞ װʟʩʵʥ. 
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ʍϮʩʥʵʛʪ 9. ʊʘʡʰʠʨʳʥ ʋʎʉ ʙʦʣʦʥ 11 ʄɺʪ-ʳʥ ʅʎʉ ʭʦʩʣʦʥ ʘʞʠʣʣʘʭ Ϯʝʠʡʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ 

ϮʟϮϮʣʵʣʪ 

 
ʊʘʡʰʠʨ 

ʋʎʉ 
ʅʘʨ ʎʉ 

ɸʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 58070.5 

 ʯ, ʩʘʷ ʢɺʪ*ʮ 2160.4 628.0װʡʣʜʚʵʨʣʵʭ ʥʠʡʪ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭת

ʕʨʯʠʤ ʭװʯ ʙʦʨʣʫʫʣʘʭ װʥʵ $/ʢɺʪ*ʮ 0.05 

ʅʠʡʪ ʫʨʩʛʘʣ ʟʘʨʜʘʣ, ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 9662.4 

NPV/ ʘʥʭʥʳ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ 0.77 

1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯʠʥʜ ʥʦʛʜʦʭ ʮʵʚʵʨ ʦʨʣʦʛʳʥ 

ᴇʥᴇᴇʛʠʡʥ װʥʵ ʮʵʥʵ $/ʢɺʪ*ʮ 
0.017 

ʊᴇʩʣʠʡʥ ʥʠʡʪ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʘʰʠʛ ʤʷʥ ʘʤ.ʜʦʣʣʘʨ 46595 

IRR 2.2 % 

ʕʥʵ ʭʦʩʦʣʩʦʥ ʩʠʩʪʝʤ ʥʴ 50 ʞʠʣ ʘʞʠʣʣʘʞ, ʥʠʡʪ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪ ʥʴ 58.07 ʩʘʷ 

ʘʤ.ʜʦʣʣʘʨ, ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬ ʥʴ 0.05 $/ʢɺʪ*ʮ, ʅʘʨʥʳ ʎʉ ʜʘʭʠʥ ʰʠʥʵʯʣʵʭ ʟʘʨʜʣʳʛ 

ʪᴇʩʣʠʡʥ ʭʫʨʠʤʪʣʘʣʘʘʩ ʛʘʨʛʘʭ ʙʘ ʘʰʠʛʣʘʣʪʳʥ ʥʠʡʪ ʭʫʛʘʮʘʘʥʜ 2788.4 ʩʘʷ ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ 

 ʡʣʜʚʵʨʣʵʞ, 46.59 ʩʘʷ ʘʤ.ʜʦʣʣʘʨʳʥ ʘʰʠʛʪʘʡ ʘʞʠʣʣʘʞ, ʪᴇʩʣʠʡʥ ʜʦʪʦʦʜ ᴇʛᴇᴇʞ ʥʴ 2.2 ʭʫʚʴװ

ʙʘʡʭʘʘʨ ʙʘʡʞʵʵ. 

 

1.6. ʅɸʈʅʓ ʕʈʏʀʄ ʍתʏʅʀʁ ʉʀʉʊɽʄʀʁʅ ʕʃɽʂʊʈʆʅ ʋɼʀʈɼʃɸɻʓʅ 

ɿɸɻɺɸʈ, ʊʋʈʐʀʃʊ 

1.6.1. ʀʥʚʝʨʪʦʨʳʥ ʟʘʛʚʘʨ, ʪʫʨʰʠʣʪʳʥ ʩʭʝʤ 

ʅʵʛ ʬʘʟʳʥ ʭװʯʥʠʡ ʠʥʚʝʨʪʦʨ ʥʴ ʜᴇʨʚᴇʥ ʭװʯʥʠʡ ʪʨʘʥʟʠʩʪʦʨʫʫʜʳʛ ʪװʣʭװװʨʵʥ 

ʛʦʨʠʤʜ ʢʦʤʙʠʥʘʮʘʘʨ ʘʞʠʣʣʫʫʣʞ ʪʦʛʪʤʦʣ ʛװʡʜʣʠʡʛ ʭʫʚʴʩʘʭ ʛװʡʜʵʣʜ ʭʫʚʠʨʛʘʜʘʛ 

ʪᴇʭᴇᴇʨᴇʤʞ. EGS8010 ʮʵʚʵʨ ʩʠʥʫʩʠʡʥ ʢʦʥʪʨʦʣʣʸʨ ʥʴ ʪʝʤʧʝʨʘʪʫʨ, ʛװʡʜʵʣ ʙʦʣʦʥ 

ʭװʯʜʵʣʠʡʥ ʛʵʜʨʵʛ ʭʦʣʙʦʦʥʳ ʦʨʦʣʪʪʦʡ, RS232 ʠʥʪʝʨʬʝʡʩʪʵʡ, Jumper ʫʜʠʨʜʣʘʛʳʥ 

ʪʦʭʠʨʫʫʣʛʘʪʘʡ ʥʵʛ ʬʘʟʳʥ ʢʦʤʙʠʥʘʮ װװʩʛʵʭʵʜ ʟʦʨʠʫʣʘʥ ʙװʪʵʵʛʜʩʵʥ ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ 

ʤʠʢʨʦʩʭʝʤ ʶʤ.  

ɻʘʨʘʣʪʳʥ ʭװʯʜʵʣ, ʜʘʚʪʘʤʞ, ʪʝʤʧʝʨʘʪʫʨ, ʙʦʣʦʥ ʛװʡʜʣʠʡʥ ʫʪʛʫʫʜʳʛ ʩʝʨʠʘʣ 

ʜʘʤʞʫʫʣʘʣʪʘʘʨ ʩʦʣʠʣʮʦʭ ʧʨʦʪʦʢʦʣʪʦʡ ʙʘʡʜʘʛ. ʋʜʠʨʜʣʘʛʳʥ ʤʦʜʫʣʠʡʛ ʙװʪʵʵʭʠʡʥ ʪʫʣʜ 

Deadtime ʙʦʣʦʥ ʟᴇᴇʣᴇʥ ʘʩʘʘʣʪʳʥ ʛʦʨʠʤ ʟʵʨʵʛ ʫʜʠʨʜʣʘʛʳʥ ʧʘʨʘʤʝʪʨװװʜʠʡʥ װװʨʵʛ ʙʦʣʦʥ 

ʪʦʭʠʨʛʦʦʛ ʪʫʩ ʙװʨʵʵʨ ʥʴ ʩʫʜʘʣʩʥʳ װʥʜʩʵʥ ʜʵʵʨ ɿʫʨʘʛ 7. ʜʵʵʨ ʭʘʨʘʛʜʘʞ ʙʘʡʛʘʘ ʠʥʚʝʨʪʦʨʳʥ 

ʫʜʠʨʜʣʘʛʳʥ ʤʦʜʫʣʠʡʥ ʘʥʭʥʳ ʟʘʛʚʘʨʳʛ ʙװʪʵʵʩʵʥ. 
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ɿʫʨʘʛ 7. ʀʥʚʝʨʪʦʨʳʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʢʦʜ, ʫʜʠʨʜʣʘʛʳʥ ʤʦʜʫʣʠʡʥ ʟʘʛʚʘʨ 

ʊʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʤʠʢʨʦʩʭʝʤ EG8010-ʳʛ ʩʠʤʫʣʷʮʳʥ ʧʨʦʛʨʘʤ ʜʵʵʨ 

ʟʘʛʚʘʨʯʠʣʩʘʥ ʢʦʜ ʙʠʯʠʥ, ᴇʛᴇʛʜᴇʣ ʩʦʣʠʣʮʦʭ ʧʨʦʪʦʢʦʣʳʛ ʘʰʠʛʣʘʥ EG8010-ʳʛ ʫʜʠʨʜʘʭ, 

user interface ʭʠʡʭ  ʢʦʜʳʛ ʩʠʤʫʣʷʮʠʡʥ ʧʨʦʛʨʘʤ ʜʵʵʨ EG8010-ʳʥ ʟʘʛʚʘʨ ʢʦʜʪʦʡ ʭʘʤʪ 

ʪʫʨʰʠʞ ʭᴇʛʞװװʣʵʣʪ ʭʠʡʩʵʥ. ɿʫʨʘʛ 7.-ʜ װʟװװʣʩʵʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨʯʣʘʣʳʥ ʢʦʜ ʥʴ 

ʩʠʤʫʣʷʮʠʡʥ װʨ ʜװʥʛʵʵʨ ʛʘʨʛʘʩʘʥ ʭʘʚʪʘʥ ʜʵʵʨ ʪʫʨʰʠʛʜʩʘʥ EG8010-ʳʛ ʫʜʠʨʜʘʭ ʙʦʣʦʥ 

ʭʵʨʵʛʣʵʛʯʪʵʡ user interface ʭʠʡʭ װװʨʵʛʪʵʡ.  

ʋʜʠʨʜʣʘʛʳʥ ʤʦʜʫʣʠʡʛ ʭʠʡʞ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʠʥʚʝʨʪʦʨʜ ʟʦʨʠʫʣʘʥ ʭװʯʥʠʡ ʤʦʜʫʣʴ 

ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʦʣʩʦʥ. ʍװʯʥʠʡ ʤʦʜʫʣʴ ʥʴ װʥʜʩʵʥʜʵʵ ʜᴇʨʚᴇʥ ʰʠʨʭʵʛ ʯʘʜʣʳʥ 

ʪʨʘʥʟʠʩʪʦʨʦʦʩ ʙװʪʜʵʛ ʙᴇʛᴇᴇʜ ʛװʡʜʵʣ ʭװʯʜʵʣʠʡʛ ʫʜʠʨʜʘʭ ʛʵʜʨʵʛ ʭʦʣʙʦʦʛ ᴇᴇʨ ʜʵʵʨʵʵ 

ʘʛʫʫʣʩʘʥ ʙʘʡʜʘʛ. ʍװʯʥʠʡ ʤʦʜʫʣʠʡʛ ʭʠʡʭʠʡʥ ᴇʤʥᴇ ʵʭʣʵʵʜ ʩʫʨʛʘʣʪʳʥ ʭʘʚʪʘʥ ʜʵʵʨ IRF3205 

ʤʦʩʬʝʪ ʪʨʘʥʟʠʩʪʦʨ ʘʰʠʛʣʘʥ ʞʠʞʛʵʨװװʣʩʵʥ ʭʫʚʠʣʙʘʨʳʛ ʙװʪʵʵʩʵʥ. ʋʜʠʨʜʣʘʛʳʥ 

ʤʦʜʫʣʴʪʦʡ ʟʦʭʠʦʥ ʙװʪʵʵʩʵʥ ʞʠʞʛʵʨװװʣʩʵʥ ʭʫʚʠʣʙʘʨʳʛ ʭʦʣʙʦʞ ʘʞʠʣʣʫʫʣʘʭʘʜ ʛʘʨʘʣʪʘʜ 

ʩʠʥʫʩʦʠʜ ʜʦʭʠʦ ʠʨʵʭʛװʡ ʙʘʡʩʘʥ. ʋʯʠʨ ʥʴ ʫʜʠʨʜʣʘʛʳʥ ʤʦʜʫʣʴʜ ʛʵʜʨʵʛ ʭʦʣʙʦʦʛ ʦʨʫʫʣʞ 

ᴇʛᴇᴇʛװʡ ʫʯʨʘʘʩ ʛʘʨʘʣʪʘʜ ʩʠʥʫʩʦʠʜ ʜʦʭʠʦ ʛʘʨʯ ʠʨʵʭʛװʡ ʙʘʡʥʘ ʛʵʞ װʟʵʥ, ʛʵʜʨʵʛ ʭʦʣʙʦʦʥʳ 

ʘʩʫʫʜʣʳʛ EG8010-ʳʥ datasheet ʟʘʘʩʥʘʘʨ ʭʠʡʥ, ʪʫʨʰʠʭʘʜ ʛʘʨʘʣʪʳʛ ʦʩʮʠʣʣʦʩʢʦʧʦʦʨ 

ʭʵʤʞʠʞ װʟʵʭʵʜ ʩʠʥʫʩʦʠʜ ʜʦʭʠʦ ʘʞʠʛʣʘʛʜʩʘʥ. ʀʡʤʵʵʩ Protues ʧʨʦʛʨʘʤ ʭʘʥʛʘʤʞʠʡʛ 

ʘʰʠʛʣʘʥ ʭװʯʥʠʡ ʤʦʜʫʣʠʡʥ ʘʥʭʥʳ ʟʘʛʚʘʨʳʛ ʛʘʨʛʘʩʘʥ. ʍװʯʥʠʡ ʤʦʜʫʣʴ ʜʵʵʨ ʨʘʜʠʘʪʦʨ, 

ʭװʯʜʵʣʠʡʥ ʛʵʜʨʵʛ ʭʦʣʙʦʦ, ʛװʡʜʣʠʡʥ ʛʵʜʨʵʛ ʭʦʣʙʦʦ, ʪʝʤʧʝʨʘʪʫʨʳʥ ʛʵʜʨʵʛ ʭʦʣʙʦʦʛ 

ʰʠʡʜʵʞ ᴇʛʩᴇʥ. ʍװʯʥʠʡ ʤʦʜʫʣʠʡʥ ʛʘʨʘʣʪʘʜ ʘʯʘʘʣʘʣ ʟʘʣʛʘʞ ʛʘʨʘʣʪʳʥ ʩʠʥʫʩʦʠʜ ʜʦʭʠʦʥʳ 

ʜʘʚʪʘʤʞʠʡʛ 50 ɻʮ ʜʵʵʨ ʪʦʭʠʨʫʫʣʘʥ, ʪʫʩʛʘʡ ʟʦʨʠʫʣʘʣʪʳʥ ʤʠʢʨʦʩʭʝʤ ʙʫʶʫ EG8010-ʘʘʩ 

ʛʘʨʯ ʙʘʡʛʘʘ ʩʠʥʫʩʦʠʜ ʠʤʧʫʣʴʩ ᴇʨʛᴇʥʠʡ ʤʦʜʫʣʷʮ ʩʠʛʥʘʣʳʛ ʦʩʮʠʣʣʦʩʢʦʧʦʦʨ ʭʵʤʞʠʞ, 

ʠʤʧʫʣʴʩʠʡʥ ʪʦʦ ʙʦʣʦʥ װʨʛʵʣʞʣʵʭ ʭʫʛʘʮʘʘʛ ʪʦʦʣʦʭ ʛʵʞ ʦʨʦʣʜʩʦʥ ʙʦʣʦʚʯ ʦʩʮʠʣʣʦʩʢʦʧʠʡʥ 

ʭװʯʠʥ ʯʘʜʣʘʘʩ ʭʘʤʘʘʨʘʘʜ ʙʦʣʦʤʞʛװʡ ʙʦʣʩʦʥ. ʍʵʤʞʠʣʪʵʵʩ ʘʞʠʛʣʘʛʜʩʘʥ ʜʦʭʠʦʥʳ ʭʦʸʨ ʥʴ 
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fundamental ʩʠʛʥʘʣ ʙʘʡʩʘʥ. ʊʫʩ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʠʥʚʝʨʪʦʨʳʥ ʘʥʭʥʳ ʟʘʛʚʘʨʳʛ ʟʦʭʠʦʥ 

ʙװʪʵʵʞ ʮʵʚʵʨ ʩʠʥʫʩʦʠʜ ʜʦʭʠʦ ʛʘʨʛʘʞ ʯʘʜʩʘʥ. 

 

ɿʫʨʘʛ 8. ʀʥʚʝʨʪʦʨʳʥ ʟʘʛʚʘʨ 

ʉװʣʞʵʵʥʜ ʠʥʚʝʨʪʦʨʳʥ ʭװʯʜʵʣʠʡʛ ʥʠʡʣװװʣʵʭʵʜ ʛʫʨʚʘʥ װʥʜʩʵʥ ʭװʯʠʥ ʟװʡʣ ʙʫʶʫ 

ʛʘʨʤʦʥʠʢ ʛʘʞʠʣʪ (THD), ʠʥʚʝʨʪʦʨʳʥ ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣʠʡʥ ʜʘʚʪʘʤʞʠʡʥ ʬʘʟ, ʠʥʚʝʨʪʦʨʳʥ 

ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣʠʡʥ ʘʤʧʣʠʪʫʜʳʛ ʦʥʦʚʯʪʦʡ ʪʦʭʠʨʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ.  

1.6.2. ʅʘʨʥʳ ʥʠʡʣʙʵʨ ʮʘʮʨʘʛ ʭʵʤʞʠʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʭʝʤ, ʧʨʦʛʨʘʤʤʳʥ ʩʫʜʘʣʛʘʘ 

ʅʘʨʥʳ ʮʘʮʨʘʛʠʡʛ ʭʵʤʞʠʥ, װʨ ʜװʥʛ ʢʦʤʧʴʶʪʝʨʪ ʭʘʜʛʘʣʘʭ ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʩʭʝʤ 

ʰʠʡʜʣʠʡʛ ʛʘʨʛʘʞ, ʪװװʥʪʵʡ ʘʞʠʣʣʘʭ ʧʨʦʛʨʘʤʤʳʥ ʠʥʪʝʨʬʝʡʩʠʡʛ ʙʠʯʩʵʥ. 

ñTBQ-2-Bò ʧʠʨʘʥʦʤʝʪʨʵʵʨ ʭʵʤʞʠʛʜʩʵʥ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʘʥʘʣʦʛ ʫʪʛʳʛ ñDAM-

3046ò ʘʥʘʣʦʛ ʪʦʦʥ ʭʫʚʠʨʛʫʫʨʘʘʨ ʪʦʦʥ ʜʦʭʠʦ ʙʦʣʛʦʥ ʭʫʚʠʨʛʘʥʘ. ñDAMò-ʥ ʤʵʜʵʵʣʣʠʡʥ 

ʛʘʨʘʣʪʳʥ ʧʨʦʪʦʢʦʣ ʥʴ ñRS485ò ʙᴇʛᴇᴇʜ ʪװװʥʠʡ ʤʵʜʵʵʣʣʠʡʛ ʢʦʤʧʴʶʪʝʨʪ ʦʨʫʫʣʘʭʳʥ ʪʫʣʜ 

ñRS485-RS232ò ʭʫʚʠʨʛʫʫʨʳʛ ʘʰʠʛʣʘʥʘ. ɿʫʨʘʛ 9.-ʪ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʛ ʭʵʤʞʠʭ 

ʪᴇʭᴇᴇʨᴇʤʞʠʡʥ ʙʣʦʢ ʩʭʝʤʠʡʛ ʭʘʨʫʫʣʘʚ.    

 

 

ɿʫʨʘʛ 9. ʅʘʨʥʳ ʮʘʮʨʘʛʠʡʛ ʭʵʤʞʠʭ ʪϺʭϺϺʨϺʤʞʠʡʥ ʙʣʦʢ ʩʭʝʤ 
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ɸʥʘʣʦʛ ʪʦʦʥ ʭʫʚʠʨʛʫʫʨʳʥ ʤʵʜʵʵʣʵʣ ʜʘʤʞʫʫʣʘʭ ʧʨʦʪʦʢʦʣ ʥʴ 11 ʙʘʡʪʘʘʩ ʪʦʛʪʦʭ ʙʘ 

ʵʭʣʵʭ, ʤʵʜʵʵʣʣʠʡʥ ʫʨʪ, ʭʘʷʛ, ᴇʛᴇʛʜᴇʣ, ʰʘʣʛʘʭ ʙʘʡʪ ʙʦʣʦʥ ʪᴇʛʩʛᴇʣʠʡʥ ʙʘʡʪʫʫʜʘʘʩ 

ʙװʨʜʵʥʵ. 

ñDAM-Dataò ʧʨʦʛʨʘʤʤʳʥ ʠʥʪʝʨʬʝʡʩ ʥʴ ʢʦʤʧʴʶʪʝʨʠʡʥ ñCOMò ʧʦʨʪʦʦʩ ʥʘʨʥʳ 

ʮʘʮʨʘʛʠʡʥ ʫʪʛʳʛ ʫʥʰʠʥ ʘʚʯ ʪʫʭʘʡʥ ʵʛʰʠʥ ʜʵʭ ʫʪʛʳʛ ʜʵʣʛʵʮ ʜʵʵʨ ʜװʨʩʣʵʭʠʡʥ ʟʵʨʵʛʮʵʵ 

ñxlsò ᴇʨʛᴇʪʛᴇʣʪʵʡ ʬʘʡʣ ʭʵʣʙʵʨʵʵʨ ʭʘʜʛʘʣʥʘ. ɿʫʨʘʛ 10.-ʪ ʧʨʦʛʨʘʤʤʳʥ ʠʥʪʝʨʬʝʡʩʠʡʛ 

ʭʘʨʫʫʣʘʚ.  

 

ɿʫʨʘʛ 10. ʇʨʦʛʨʘʤʤʳʥ ʠʥʪʝʨʬʝʡʩ 

ʕʥʵʭװװ ʪᴇʭᴇᴇʨᴇʤʞ ʥʴ ʥʵʤʵʣʪ ʭʵʩʛװװʜʠʡʛ ʭʦʣʙʦʩʥʦʦʨ ʩʘʣʭʠʥʳ ʭʫʨʜ ʙʦʣʦʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʫʪʛʳʛ ʘʚʘʭ ʙʦʣʦʤʞʪʦʡ ʙװʪʵʵʛʜʩʵʥ ʙʘ ʧʨʦʛʨʘʤʤʳʥ ʠʥʪʝʨʬʝʡʩ ʥʴ װװʥʪʵʡ 

ʟʦʭʠʮʦʥ ʘʞʠʣʣʘʜʘʛ. ʄᴇʥ ʭʵʤʞʠʣʪ ʭʠʡʭ ʭʫʛʘʮʘʘʛ ʪʦʭʠʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ. 

1.6.3. ʅʘʨʥʳ ʵʨʯʠʤ ʭװʯʠʡʛ ʭʫʨʠʤʪʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʵʣʝʢʪʨʦʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨ 

ɹʘʪʘʨʝʡ ʤʝʥʝʞʤʝʥʪ ʩʠʩʪʝʤ. 

ɹʘʪʘʨʝʡ ʤʝʥʝʞʤʝʥʪ ʩʠʩʪʝʤ (ɹʄʉ) ʥʴ ʙʘʪʘʨʝʡʥ ʮʵʥʵʛʞʠʣʪʠʡʥ ʙʦʣʦʥ ʮʵʥʵʛ 

ʘʣʜʘʣʪʳʥ ʧʨʦʮʝʩʩʳʛ ʭʷʥʘʭ ʫʜʠʨʜʘʭ ʟʦʨʠʫʣʘʣʪʪʘʡ ʵʣʝʢʪʨʦʥ ʪᴇʭᴇᴇʨᴇʤʞ.  

JBD-SP15S020 ɹʄʉ-ʠʡʥ ʤʦʜʫʣʴ ʥʴ 13 ʰʠʨʛʵʭ װװʨʠʡʛ ʘʰʠʛʣʘʥ 3,7-48ɺ ʙʘʪʘʨʝʡʥ 

ʩʠʩʪʝʤʠʡʥ ʮʵʥʵʛʞʠʣʪ ʙʦʣʦʥ ʮʵʥʵʛ ʘʣʜʘʣʪʳʛ ʭʷʥʘʭ ʫʜʠʨʜʘʭ ʙʦʣʦʤʞʪʦʡ. ʄᴇʥ UART 
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ʜʘʤʞʫʫʣʣʘʘʨ USB ʙʦʣʦʥ Bluetooth ʭʦʣʙʦʣʪʳʛ ʘʰʠʛʣʘʥ ʢʦʤʧʴʶʪʝʨ, ʫʭʘʘʣʘʛ ʛʘʨ ʫʪʘʩ 

ʟʵʨʵʛ Windows, Android װʡʣʜʣʠʡʥ ʩʠʩʪʝʤ ʙװʭʠʡ  ʪᴇʭᴇᴇʨᴇʤʞװװʜʪʵʡ ʭʦʣʙʦʛʜʦʥ ʙʘʪʘʨʝʡʥ 

ʮʵʥʵʛʞʠʣʪ ʙʦʣʦʥ ʮʵʥʵʛ ʘʣʜʘʣʪʳʛ ʭʷʥʘʭ ʫʜʠʨʜʘʭ, ʧʨʦʮʝʩʩʠʡʥ ʜװʥ ʰʠʥʞʠʣʛʵʵ ʭʠʡʭ 

ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʜʦʛ.  

 

 

ɿʫʨʘʛ 11. JBD-SP15S020 ɹʄʉ-ʠʡʥ ʤʦʜʫʣʴ, ʭʵʨʵʛʣʵʛʯʠʡʥ ʧʨʦʛʨʘʤʤ. 

ʅʘʨʥʳ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʛʯ ʜʵʣʛʵʮʠʡʥ ʭʫʚʴʜ ʥʠʡʪʣʵʛ ʪʘʨʭʩʘʥ ʟʘʛʚʘʨ ʥʴ 12ɺ, 

24ɺ, 48ɺ ʛʵʩʵʥ ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣ ʙװʭʠʡ ʟʘʛʚʘʨʫʫʜ ʙʘʡʜʘʛ. ʀʡʤʜ ʜʵʵʨ ʜʫʨʜʩʘʥ  ʭװʯʜʵʣʠʡʥ 

ʫʪʛʫʫʜʘʜ ʘʞʠʣʣʘʭ ʙʦʣʦʤʞʪʦʡ Li-Ion ʙʘʪʘʨʝʡʥ ʭʦʣʙʦʣʪ ʙʦʣʦʥ ʪװװʥʜ ʪʦʭʠʨʦʭ ɹʄʉ-ʠʡʥ 

ʩʭʝʤ ʪʝʭʥʠʢʠʡʥ ʰʠʡʜʣʠʡʛ ʙʦʣʦʚʩʨʫʫʣʩʘʥ.  

 

ɿʫʨʘʛ 12.  3,7ɺ 9800ʤɸʮ ʙʘʛʪʘʘʤʞʪʘʡ 18650 ʤʘʨʢʳʥ Li-Ion ʙʘʪʘʨʝʡʛ ʘʰʠʛʣʘʩʘʥ 

3ʭ4 12ɺ ʙʘʪʘʨʝʡʥ ʩʠʩʪʝʤ. 
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ɹʘʪʘʨʝʡʥ ʭʦʣʙʦʣʪ ʥʴ ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣʠʡʥ ʫʪʛʘʘʩ ʭʘʤʘʘʨʘʥ ʪʦʧʦʣʦʛʠ ʥʴ ᴇᴇʨ 

ʭʦʦʨʦʥʜʦʦ ʭʘʨʠʣʮʘʥ ʘʜʠʣʛװʡ ʙʦʣʦʚʯ ʆʤʤʳʥ ʙʦʣʦʥ ʂʠʨʢʦʬʠʡʥ ʭʫʫʣʠʘʨ 

ʪʦʜʦʨʭʦʡʣʦʛʜʦʥʦ. 

12ɺ ʙʘʪʘʨʝʡʥ 3ʭ4 ʩʠʩʪʝʤ ʥʴ 3,7ɺ 9800ʤɸʮ ʙʘʛʪʘʘʤʞʪʘʡ 12 ʰʠʨʭʵʛ Li-Ion 

ʙʘʪʘʨʝʡʪʘʡ, ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣ 12ɺ, ʮʵʥʵʛʠʡʥ ʙʘʛʪʘʘʤʞ 39,2ɸʮ,  ʘʞʠʣʣʘʛʘʘʥʳ ʛװʡʜʣʠʡʥ 

ʜʵʵʜ ʭʷʟʛʘʘʨ ʥʴ 30ɸ ʙʘʡʥʘ.   

 

 

 

ɿʫʨʘʛ 13. 12ɺ ʙʘʪʘʨʝʡʥ 3ʭ4 ʩʠʩʪʝʤ ʙʘ ɹʄʉ-ʠʡʥ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ. 

 

24ɺ ʙʘʪʘʨʝʡʥ ʩʠʩʪʝʤ ʥʴ 3,7ɺ 9800ʤɸʮ ʙʘʛʪʘʘʤʞʪʘʡ 12 ʰʠʨʭʵʛ Li-Ion ʙʘʪʘʨʝʡʪʘʡ, 

ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣ 24ɺ, ʮʵʥʵʛʠʡʥ ʙʘʛʪʘʘʤʞ 19,6ɸʮ,  ʘʞʠʣʣʘʛʘʘʥʳ ʛװʡʜʣʠʡʥ ʜʵʵʜ ʭʷʟʛʘʘʨ 

ʥʴ 30ɸ ʙʘʡʥʘ.   
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ɿʫʨʘʛ 14. 24ɺ ʙʘʪʘʨʝʡʥ 6ʭ2 ʩʠʩʪʝʤ ʙʘ ɹʄʉ-ʠʡʥ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ. 

 

48ɺ ʙʘʪʘʨʝʡʥ ʩʠʩʪʝʤ ʥʴ 3,7ɺ 9800ʤɸʮ ʙʘʛʪʘʘʤʞʪʘʡ 26 ʰʠʨʭʵʛ Li-Ion ʙʘʪʘʨʝʡʪʘʡ, 

ʛʘʨʘʣʪʳʥ ʭװʯʜʵʣ 48ɺ, ʮʵʥʵʛʠʡʥ ʙʘʛʪʘʘʤʞ 19,6ɸʮ,  ʘʞʠʣʣʘʛʘʘʥʳ ʛװʡʜʣʠʡʥ ʜʵʵʜ ʭʷʟʛʘʘʨ 

ʥʴ 30ɸ ʙʘʡʥʘ.   

 

 

ɿʫʨʘʛ 15. 48ɺ ʙʘʪʘʨʝʡʥ 13ʭ2 ʩʠʩʪʝʤ ʙʘ ɹʄʉ-ʠʡʥ ʭʦʣʙʦʣʪʳʥ ʩʭʝʤ. 
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1.7. ɼתɻʅʕʃʊ 

ñArcGISò ʙʦʣʦʥ ñPVSolò ʧʨʦʛʨʘʤ ʘʰʠʛʣʘʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʘʨʥʳ ʵʥʝʨʛʠʡʥ 

ʥᴇᴇʮ, ʜʵʵʚʵʨ ʜʵʵʨʭ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʙװʩ ʥʫʪʘʛʪ ʥʵʛʞ ʥʘʣʫʫ ʛʘʜʘʨʛʫʫʜ ʠʨʵʭ ʜʫʥʜʘʞ ʥʘʨʥʳ ʥʠʡʣʙʵʨ ʮʘʮʨʘʛ 1627.32 ʢɺʪ*ʮ/ʤ2 

ʞʠʣ ʙʘʡʥʘ. ʅʠʡʪ 1,5 ʩʘʷ  ʤ2 ʙʘʨʠʣʛʳʥ ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʛ ʭʘʚʪʛʘʡ ʛʵʞ ʪʦʦʮʚʦʣ 

ʦʡʨʦʣʮʦʦʛʦʦʨ 529,220 ʤ2 ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʘʣʙʘʡʪʘʡ 272,794 ʰʠʨʭʵʛ ʥʘʨʥʳ ʟʘʡ 

ʩʫʫʨʠʣʫʫʣʘʭ ʙʘ ʞʠʣʜ 141.29 ʩʘʷ ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ.  

ñDigSilent PowerFactory 15.1ò ʧʨʦʛʨʘʤ ʜʵʵʨ 0.22 ʢɺ-ʳʥ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ 5.5 

ʢɺʪ ʥʘʨʥʳ ʟʘʡʥ ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ ʛװʡʮʵʪʛʵʩʵʥ. ʉʠʩʪʝʤ ʥʴ 325 ɺʪ-ʳʥ 17 ʰʠʨʭʵʛ ʥʘʨʥʳ 

ʟʘʡ, 5.5 ʢɺʪ-ʳʥ ʠʥʚʝʨʪʝʨʪʵʡ, 5.3 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ ʘʯʘʘʪʘʡ ʟʘʥʛʠʣʘʘʥʜ ʭʦʣʙʦʛʜʩʦʥ ʛʵʞ 

  .ʟʵʭʵʜ ʥʘʨʥʳ ʟʘʡ ʥʴ 68 -72.5 ʭʫʚʠʡʥ ʘʯʘʘʣʘʣ ʘʚʯ ʙʘʡʥʘװ

ñPVSolò ʧʨʦʛʨʘʤ ʜʵʵʨ ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ ʥʝʪ-ʤʝʪʨʪʵʡ ᴇʨʭʠʡʥ  ʥʘʨʥʳ ʟʘʡʥ 

ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʩʵʥ. ʋʛ ñRooftop SPVò ʩʠʩʪʝʤ ʥʴ ʮʘʭʠʣʛʘʘʥ ʘʯʘʘʣʣʳʥ 41.6 ʭʫʚʠʡʛ 

ʭʘʥʛʘʞ, װʣʜʩʵʥ 58.4 ʭʫʚʠʡʛ ʥʵʛʜʩʵʥ ʩװʣʞʵʵʥʵʵʩ ʭʘʥʛʘʥʘ. ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦʛʦʦʨ 

ʩʠʩʪʝʤ ʞʠʣʜ 11875 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥʳʛ ʩװʣʞʵʵʥʜ ʥʠʡʣװװʣʩʥʵʵʨ 25 ʞʠʣʠʡʥ ʭʫʛʘʮʘʘʥʜ 

ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬʘʘʩ ʭʘʤʘʘʨʘʥ ʥʠʡʪ 14000 ï 33754 ʘʤ.ʜʦʣʣʘʨʳʥ ʘʰʠʛ ʦʣʦʭʦʦʨ ʙʘʡʥʘ. 

1 ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥʳ ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬʘʘʩ ʭʘʤʘʘʨʘʥ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 4.8 ʞʠʣ, ʭʘʤʛʠʡʥ 

ʠʭʜʵʵ 12.5 ʞʠʣʠʡʥ ʜʦʪʦʨ ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʘʘ ʥᴇʭʥᴇ. 

ʅʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, ʫʩʘʥ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ, ʜʠʟʝʣʴ ʩʪʘʥʮʫʫʜʳʛ ʵʨʯʠʤ ʭװʯʥʠʡ 

ʙʦʨʣʫʫʣʘʣʪʳʥ ʪʘʨʠʬ, ʪᴇʩʣʠʡʥ ʜʦʪʦʦʜ ᴇʛᴇᴇʞᴇᴇʨ ʥʴ ʭʘʨʴʮʫʫʣʩʘʥ ʪʦʦʮʦʦʛʦʦʨ ʅʘʨʥʳ ʎʉ-

ʳʥ ʭʫʚʴʜ ʩʫʫʨʠʣʘʛʜʩʘʥ ʭװʯʠʥ ʯʘʜʣʘʘʩ װʣ ʭʘʤʘʘʨʘʥ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʦʨʣʫʫʣʘʣʪʳʥ װʥʠʡʛ 

ᴇʥᴇᴇʛʠʡʥ ʟʘʭ ʟʵʵʣʠʡʥ װʥʠʡʥ ʪװʚʰʥʠʡ ʥᴇʭʮᴇʣʜ 0.09 $/ʢɺʪ*ʮ-ʘʘʩ ʜʦʦʰ ʙʫʫʣʛʘʭ ʥʴ ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʭʫʚʴʜ װʨ ʘʰʠʛʛװʡ ʙʘʡʥʘ. 

ʀʭ ʯʘʜʣʳʥ ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ 

ʜʦʪʦʦʜ, ʛʘʜʘʘʜʳʥ ʵʨʜʵʤʪʵʜ ʩʫʜʣʘʥ ʛʘʨʛʘʩʘʥ ʥʘʨʥʳ ʢʘʜʘʩʪʨ ʟʫʨʘʛ ʥ ɹʩʘʥʩʨʳʥ ʙʦʣʦʥ 

ʟʘʡʥʘʘʩ ʪʘʥʜʘʥ ʩʫʜʣʘʣ, ʮʘʛ ʫʫʨʳʥ ʩʪʘʥʮʫʫʜʳʥ ᴇʛᴇʛʜʣװװʜʠʡʛ ʘʰʠʛʣʘʥ ʭʵʚʪʵʵ ʛʘʜʘʨʛʫʫ 

ʜʵʵʨ ʠʨʞ ʙʫʡ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʥᴇᴇʮʠʡʥ װʥʵʣʛʵʵʛ ʭʠʡʩʵʥ ʙʘʡʜʘʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʙװʩ 

ʥʫʪʘʛʪ ʥʘʨʥʳ ʮʘʭʠʣʛʘʘʥ ʩʪʘʥʮ ʙʘʡʛʫʫʣʘʭ ʪʘʣʙʘʡ ʭʦʤʩ ʪʫʣ ʙʘʨʠʣʛʳʥ ʜʵʵʚʨʠʡʥ ʪʘʣʙʘʡʛ 

ʘʰʠʛʣʘʭ ʥʴ ʥʵʛ ʛʘʨʮ ʙʘʡʞ ʙʦʣʦʭ ʶʤ. 
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2. ʅɸʈʅʓ ʕʈʏʀʄ ʍתʏʀʁɻ ɼʋʃɸɸʅʓ ʕʈʏʀʄ ʍתʏʀʅɼ ʍʋɺʀʈɻɸʅ 

ɸʐʀɻʃɸʍɸɼ  ʆʈʆʅ ʉʋʋʎʅʓ ɹɸʈʀʃɻʓʅ ɼʋʃɸɸʅ ɼɸʄɾʋʋʃɸʃ, 

ɼʋʃɸɸʃɻʓʅ ʄɸʊɽʈʀɸʃʓʅ ɼʋʃɸɸʅ ʅʕɺʊʈתתʃʕʃʊʀʁɻ ʊʆɼʆʈʍʆʁʃʆʍ   

 

2.1. ɼʋʃɸɸʅ ɼɸʄɾʋʋʃʃʓʅ ʆʅʆʃ, ɸʈɻɸɿתʁ 

ʉʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ ʙʦʣʦʥ  

ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʛ ʙʘʨʠʭʘʜ ʪװʛʵʵʤʵʣ ʘʰʠʛʣʘʛʜʜʘʛ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʤʞʠʣʪװװʜʠʡʛ ʭʠʡʥ ᴇʛᴇʛʜᴇʭװװʥʠʡ 

ʙʘʘʟʳʛ ʙװʨʜװװʣʩʵʥ. 

2.2. ɼʋʃɸɸʅ ɼɸʄɾʋʋʃʃʓɻ ʊʆʆʎʆʍ ʆʅʆʃʓʅ ʍʕʉʕɻ: 

ɼʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʛ ʰʫʫʜ ʙʫʶʫ ʜʘʤʞʫʫʣʣʳʥ, ʢʦʥʚʝʢʮʠʡʥ ʙʦʣʦʥ ʮʘʮʨʘʛʠʡʥ ʛʵʞ 

ʛʫʨʘʚ ʘʥʛʠʣʘʥ ʘʚʯ װʟʜʵʛ. ʕʜʛʵʵʨ ʥʴ ʪʫʩ ʙװʨʜʵʵ ʪʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨᴇᴇʛ ʰʘʘʨʜʜʘʛ. ɹʠʜʥʠʡ 

ʘʰʠʛʣʘʞ ʙʘʡʛʘʘ ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʭʫʚʴʜ ʜʘʤʞʫʫʣʣʳʥ ʙʦʣʦʥ ʢʦʥʚʝʢʮʠʡʥ ʜʫʣʘʘʥ 

ʜʘʤʞʫʫʣʣʳʥ ʘʨʛʘʘʨ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ, ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʙʦʣʦʥ ʜʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʣʠʡʛ ʪʦʦʮʜʦʛ. 

2.2.1. ɼʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʛʯʘʘʨ ʜʘʤʞʠʭ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʛ ʪʦʦʮʦʭ 

ɼʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʛʯʘʘʨ ʜʘʤʞʠʭ ʜʫʣʘʘʥʳ ʜʘʤʞʫʫʣʣʳʥ ʙʫʶʫ ʰʫʫʜ ʵʥʝʨʛʠ ʥʴ 

ʪʫʩʛʘʘʨʣʘʛʯʠʡʥ ʛʘʜʥʘ ʙʦʣʦʥ ʜʦʪʦʨʭ ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨᴇᴇʥᴇᴇʩ ʰʫʫʜ 

ʭʘʤʘʘʨʘʣʪʘʡ, ʟʫʟʘʘʥʘʘʩ ʫʨʚʫʫ ʭʘʤʘʘʨʘʣʪʘʡ ʙʘʡʜʘʛ.  

 

ɿʫʨʘʛ 16. ʍʘʥʘʘʨ ʜʘʤʞʠʭ ʜʫʣʘʘʥʳ ʰʫʫʜ ʵʥʝʨʛʠ 

ʕʥʵʭװװ ʵʥʝʨʛʠʡʛ ʪʦʦʮʦʭ ʌʫʨʴʝʛʠʡʥ ʭʫʫʣʴ  

ἝἫἷἶἬ  ἳ Ἃ
Ἤἢ

Ἤὀ
 ἳ Ἃ 

ἢ ἢ

Ἐ
    (7) 

  :ʥʜװת

Qcond ï ʭʘʥʘʘʨ ʜʘʤʞʠʭ ʜʫʣʘʘʥ (ɾ/ʩʝʢ=ɺʪ) 

k ï ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ (ɺʪ/(ʤ 0C)) 
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A ï ʜʫʣʘʘʥ ʜʘʤʞʠʞ ʙʘʡʛʘʘ ʪʘʣʙʘʡ (ʤ2) 

L ï ʭʘʥʘʥʳ ʟʫʟʘʘʥ (ʤ) 

T ï ʪʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨᴇᴇ (0C)  

2.2.2. ʂʦʥʚʝʢʮʠʡʥ ʵʥʝʨʛʠʡʛ ʪʦʦʮʦʭ  

ʂʦʥʚʝʢʮʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪ ʥʴ ʭʘʪʫʫ ʛʘʜʘʨʛʫʫʛʘʘʩ ʘʛʘʘʨʘʘʨ  ʪʘʨʭʘʭ ʜʫʣʘʘʥʳʛ 

ʪʦʦʮʜʦʛ.  

 

ɿʫʨʘʛ 17. ʍʘʥʘʘʨ ʜʘʤʞʠʭ ʜʫʣʘʘʥʳ ʢʦʥʚʝʢʮʠʡʥ ʪʘʨʭʘʣʪ 

 ʂʦʥʚʝʢʮʠʡʥ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʛ ʅʴʶʪʦʥʳ ʭᴇʨʛᴇʣʪʠʡʥ ʭʫʫʣʠʘʨ ʪʘʡʣʙʘʨʣʘʥʘ.  

ἝἫἷἶἾἰἋἻἢἻ ἢἮ  (8) 

 :ʥʜװת

Qconv ï ʢʦʥʚʝʢʮʠʡʥ ʜʫʣʘʘʥ (ɺʪ) 

h ï ʢʦʥʚʝʢʮʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ (ɺʪ/ʤ2 0ʉ) 

As ï ʜʫʣʘʘʥ ʜʘʤʞʠʞ ʙʘʡʛʘʘ ʪʘʣʙʘʡ (ʤ2) 

Ts ï ʛʘʜʘʨʛʫʫʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ) 

Tf ï ʛʘʜʘʨʛʫʫ ʜʵʵʨʭ ʰʠʥʛʵʥ ʙʦʣʦʥ ʭʠʡʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ) 

ɼʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʛʯʘʘʨ ʫʨʩʘʭ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʛ ʪʦʦʮʦʭ:  

ɼʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʛʯʘʘʨ ʫʨʩʘʭ ʜʫʣʘʘʥʳ ʥʠʡʪ ʵʥʝʨʛʠʡʛ ʜʘʨʘʘʭ ʙʘʡʜʣʘʘʨ ʪʦʦʮʥʦ. 

(ɿʫʨʘʛ 18.) 

 

ɿʫʨʘʛ 18. ʍʘʥʘʘʨ ʫʨʩʘʭ ʜʫʣʘʘʥʳ ʰʠʣʞʠʣʪ 
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Ἕ  
ἢ ἢ

ἠἼἷἼἩἴ
   (9) 

ἠἼἷἼἩἴἠἫἷἶἾȟ ἠἿἩἴἴἠἫἷἶἾȟ ἰἋ

Ἐ

ἳἋ ἰἋ
  (10) 

  :ʥʜװת

Q ï ʥʠʡʪ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠ (ɺʪ), 

T1 ï ʭʘʥʘʥʳ ʛʘʜʥʘ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ), 

T2 - ʭʘʥʘʥʳ ʜʦʪʦʨ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ),  

h1,2 ï ʢʦʥʚʝʢʮʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ (1-ʛʘʜʥʘ) (2-ʜʦʪʦʨ) (ɺʪ/ʤ2 

0ʉ), 

k - ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ ʢʦʵʬʬʠʮʠʝʥʪ (ɺʪ/(ʤ 0C)),  

L - ʭʘʥʘʥʳ ʟʫʟʘʘʥ (ʤ), 

A - ʜʫʣʘʘʥ ʜʘʤʞʠʞ ʙʘʡʛʘʘ ʪʘʣʙʘʡ (ʤ2),  

ɼʫʣʘʘʥʳ ʫʨʩʛʘʣʳʛ ʪʦʦʮʦʭʜʦʦ ʥʠʡʪ ʵʥʝʨʛʠʡʛ ʪʘʣʙʘʡʜ ʭʫʚʘʘʥʘ.  

Ἱ  
Ἕ

Ἃ
   (11) 

  :ʥʜװת

q ï ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ (ɺʪ/ ʤ2) 

Q - ʥʠʡʪ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠ (ɺʪ) 

A - ʜʫʣʘʘʥ ʜʘʤʞʠʞ ʙʘʡʛʘʘ ʪʘʣʙʘʡ (ʤ2) 

2.2.3. ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ U, ʜʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʳʛ ʪʦʦʮʦʭ  

ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ U ʫʪʛʳʛ ʪʦʦʮʦʭ : 

 ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ U ʫʪʛʘ ʥʴ ʘʣʠʚʘʘ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ 

ʜʘʤʞʫʫʣʘʣʪ ʶʤ.  

ἣ  
Ἱ

ἢ ἢ
   (12) 

  :ʥʜװת

U ï ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪ (ɺʪ/ʤ2 0ʉ) 

q - ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ (ɺʪ/ʤ2) 

T1 ï ʭʘʥʘʥʳ ʛʘʜʥʘ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ) 

T2 - ʭʘʥʘʥʳ ʜʦʪʦʨ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ)  

ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ ʪʦʦʮʦʭ : 

ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʫʶʫ R ʫʪʛʘ ʥʴ ʘʣʠʚʘʘ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ (U) 

ʫʨʚʫʫ ʭʵʤʞʠʛʜʵʭװװʥ ʶʤ.  

ἠ  
ἢ ἢ

Ἱ
   (13) 

  :ʥʜװת

R ï ʜʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ (ʤ2 0ʉ /ɺʪ) 

q - ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ (ɺʪ/ ʤ2) 
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T1 ï ʭʘʥʘʥʳ ʛʘʜʥʘ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ) 

T2 - ʭʘʥʘʥʳ ʜʦʪʦʨ ʪʘʣʳʥ ʪʝʤʧʝʨʘʪʫʨ (0ʉ) 

2.3. ɼʋʃɸɸʅ ɼɸʄɾʋʋʃʃʓɻ ʊʆʆʎʆʍ ɸʈɻɸ ɿתʁ: 

ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʛʘʜʘʨʛʫʫʛʘʘʨ ʘʣʜʘʛʜʘʭ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʘʰʠʭ ʭʠʡʮʠʡʥ 

ʤʘʪʝʨʠʘʣʘʘʨ ʘʣʜʘʛʜʘʭ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣʳʛ ʭʵʤʞʠʭ ʟʘʤʘʘʨ ʪʦʜʦʨʭʦʡʣʥʦ. ɸʤʠʥʳ ʦʨʦʥ 

ʩʫʫʮʥʳ ʭʘʥʘ, ʮʦʥʭʥʳ ʛʘʜʥʘ ʙʦʣʦʥ ʜʦʪʦʨ ʪʘʣʜ ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʤʵʜʨʵʛʯװװʜʠʡʛ ʠʞʠʣ 

ʪװʚʰʠʥʜ (ʤʵʜʨʵʛʯ ʜʵʵʨ ʥʘʨ ʪʫʩʘʭʛװʡ ʙʘʡʭʘʘʨ) ʙʘʡʨʣʫʫʣʘʥ, ʭʘʥʘ, ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨ, 

ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ʪʦʜʦʨʭʦʡʣʞ, ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ 

ʪʦʦʮʩʦʥ. ʊʦʦʮʦʦʛ 48 ʮʘʛʠʡʥ ʪʘʩʨʘʣʪʛװʡ ʭʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʛ ʥʵʛʪʛʵʥ, ʙʦʣʦʚʩʨʫʫʣʞ ʭʠʡʚ. 

 

ɿʫʨʘʛ 19. ʍʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʳʛ ʮʦʥʭʦʥʜ ʩʫʫʨʠʣʫʫʣʩʘʥ ʙʘʡʜʘʣ 

ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʭʵʤʞʠʣʪʵʜ ʐʚʝʡʮʘʨʠ ʫʣʩʘʜ װʡʣʜʚʵʨʣʵʛʜʩʵʥ 

ñɻʨʠʡʥʪʵʛò (greenTEG) װʡʣʜʚʵʨʠʡʥ ʛʆ (gO) ʙʦʣʦʥ ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩʘʜ 

 ʣʵʣʪʠʡʥװװʡʣʜʚʵʨʣʵʛʜʩʵʥ ñʌʣʘʢʩʊʝʢò (FluxTeq) ʙʨʵʥʜʠʡʥ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ, ʥʵʚʪʨװ

ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʜʦʨʭʦʡʣʦʭ ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʫʫʜʳʛ ʘʰʠʛʣʘʩʘʥ. 

2.3.1. ʆʨʦʥ ʩʫʫʮ ʙʦʣʦʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʳʥ ʭʘʰʠʭ ʭʠʡʮʠʡʥ ʜʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪʠʡʛ ʭʵʤʞʠʭ ʘʨʛʘʟװʡ 

ʍʵʤʞʠʣʪʵʥʜ ʐʚʝʡʮʘʨʠ ʫʣʩʘʜ װʡʣʜʚʵʨʣʵʛʜʩʵʥ ñɻʨʠʡʥʪʵʛò (greenTEG) 

 ʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʛ ISO 9869װװʡʣʜʚʵʨʠʡʥ ʛʆ (gO) ʪᴇʨʣʠʡʥ ʜʫʣʘʘʥ ʥʵʚʪʨװ

ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʪʦʜʦʨʭʦʡʣʦʭ ʤʵʜʨʵʛʯ ʙװʭʠʡ ʙʘʛʘʞʠʡʛ ʘʰʠʛʣʘʩʘʥ. 
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ɿʫʨʘʛ 20. ɻʨʠʡʥʪʵʛ ʛʆ (greenTEG gO) ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞ 

ISO 9869 ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ U-ʫʪʛʳʛ (ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ) ʭʵʤʞʠʭʵʜ 

ʪʘʚʠʛʜʘʭ ʰʘʘʨʜʣʘʛʘ.  

ɼʫʣʘʘʥʳ ʤʵʜʨʵʛʯʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ:  

¶ ʄʵʜʨʵʛʯʠʡʛ ʙʘʡʨʣʫʫʣʘʭʜʘʘ ʭᴇʜᴇʣʛᴇᴇʥʛװʡʛʵʵʨ ʙʘʡʨʣʫʫʣʞ, 2 ʪʘʣʪʘʡ ʥʘʘʣʪ ʙʦʣʦʥ 

ʧʘʩʪʝ (ʜʫʣʘʘʥ ʩʘʡʥ ʜʘʤʞʫʫʣʘʛʯ ʙʘʨʴʮʘʣʜʫʫʣʘʛʯ) ʘʰʠʛʣʘʥʘ.  

 ,ʜʠʡʛ ʜʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʛʯʠʡʥ (ʭʘʥʘװװʥ ʘʚʘʭʳʥ ʪʫʣʜ ʤʵʜʨʵʛʯװʨ ʜװ ʥʵʥ ʙʦʜʠʪת ¶

ʮʦʥʭ ...) ʛʘʜʥʘ ʙʦʣʦʥ ʜʦʪʦʨ ʪʘʣʜ ʠʞʠʣ ʪװʚʰʠʥʜ ʙʘʡʨʣʫʫʣʥʘ.   

ʆʨʯʥʳ ʪʝʤʧʝʨʘʪʫʨ ʤʵʜʨʵʛʯʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ:  

¶ ʄʵʜʨʵʛʯʠʡʛ ʙʘʡʨʣʫʫʣʘʭʜʘʘ ʛʘʜʘʨʛʫʫʛʘʘʩ ʭᴇʥʜʠʡʨװװʣʵʛʯʠʡʛ ʙʘʡʥʛʘ ʘʰʠʛʣʘʥʘ.  

¶ ʅʘʨʥʳ ʰʫʫʜ ʪʫʩʛʘʣʛװʡ ʛʘʟʘʨ ʙʘʡʨʣʫʫʣʥʘ.  

¶ ʊʝʤʧʝʨʘʪʫʨ ʤʵʜʨʵʛʯʠʡʛ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ ʤʵʜʨʵʛʯʵʵʩ 5-10 ʩʤ-ʠʡʥ ʟʘʡʥʜ 

ʙʘʡʨʣʫʫʣʥʘ.  

 

ɿʫʨʘʛ 21. ɻʨʠʡʥʪʵʛ ʛʆ (greenTEG gO) ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ ʙʘʡʜʘʣ 
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2.3.2. ɹʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʭʫʚʠʡʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʛ ʪʦʦʮʦʭ ʘʨʛʘʟװʡ 

ɼʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʵʵʨ ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩʘʜ װʡʣʜʚʵʨʣʵʛʜʩʵʥ 

ñʌʣʘʢʩʊʝʢò (FluxTeq) ʧװװʩʠʡʥ ʙʘʛʘʞʠʡʛ ʘʰʠʛʣʘʩʘʥ. ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ISO 9869 ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʠʡʥ ʩʪʘʥʜʘʨʪ ʙʦʣʦʭ ASTM 

1046 (American Society for Testing and Materials), ASTM 1155,  ASTM 1041 ʩʪʘʥʜʘʨʪʳʥ 

ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʤʵʜʨʵʛʯ ʘʰʠʛʣʘʥ ʭʵʤʞʠʣʪʠʡʛ ʛװʡʮʵʪʛʵʚ.  

 

ɿʫʨʘʛ 22. ñFluxTeqò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞ 

ʍϮʩʥʵʛʪ 10 . ɼʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʠʡʥ ʛʦʣ ϮʟϮϮʣʵʣʪϮϮʜ 

 ̄ ɼʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʠʡʥ ʛʦʣ װʟװװʣʵʣʪװװʜ 

1 ʄʵʜʨʵʛʯʠʡʥ ʪᴇʨᴇʣ ʊʝʤʧʝʨʘʪʫʨʳʥ ʟᴇʨᴇᴇ 

2 ʊʝʤʧʝʨʘʪʫʨʳʥ ʭʷʟʛʘʘʨ -200ʉ -ʦʦʩ 1000ʉ 

3 ʄʵʜʨʵʛʯʠʡʥ ʪᴇʨᴇʣ ʊᴇʨᴇʣ- ʊ 

4 ʄʵʜʨʵʛʯʠʡʥ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ᴇʨʛᴇʥ=6.8 ʩʤ ʫʨʪ=7.6 ʩʤ 

5 ʄʵʜʨʵʛʯʠʡʥ ʥʠʡʪ ʪʘʣʙʘʡʥ ʭʵʤʞʵʵ ᴇʨʛᴇʥ=8.3ʩʤ, ʫʨʪ=9.6 ʩʤ 

6 ʄʵʜʨʵʭ ʪʘʣʙʘʡ 50 ʩʤ2 

7 ʄʵʜʨʵʛʯʠʡʥ ʟʫʟʘʘʥ 1.3 ʤʤ 

ɼʫʣʘʘʥʳ ʤʵʜʨʵʛʯʠʡʛ ʩʫʫʨʠʣʫʫʣʘʭ:  

¶ ʄʵʜʨʵʛʯʠʡʛ ʭᴇʜᴇʣʛᴇᴇʥʛװʡʛʵʵʨ ʙʘʡʨʣʫʫʣʥʘ  

 ʜʠʡʛ ʪʫʩʛʘʘʨʣʘʛʯʠʡʥ (ʭʘʥʘ, ʮʦʥʭ ...)װװʥ ʘʚʘʭʳʥ ʪʫʣʜ ʤʵʜʨʵʛʯװʨ ʜװ ʥʵʥ ʙʦʜʠʪʦʡת ¶

ʛʘʜʥʘ ʙʦʣʦʥ ʜʦʪʦʨ ʪʘʣʜ ʠʞʠʣ ʪװʚʰʠʥʜ ʙʘʡʨʣʫʫʣʘʭ  

ɹʫʩʘʜ ʝʨᴇʥʭʠʡ ʰʘʘʨʜʣʘʛʘ:  

¶ ɼʫʣʘʘʥʳ ʫʨʩʛʘʣʳʥ ʤʵʜʨʵʛʯʠʡʛ ʘʛʘʘʨʞʫʫʣʘʣʪʳʥ ʦʡʨʦʣʮʦʦ ʙʘʡʨʣʫʫʣʞ ʙʦʣʦʭʛװʡ. 

ɸʛʘʘʨʞʫʫʣʘʣʪʘʘʩ װװʩʩʵʥ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣʳʥ ʭʵʣʙʵʣʟʵʣ ʥʴ ʪʦʛʪʚʦʨʛװʡ, ʘʣʜʘʘʪʘʡ 

ʭʵʤʞʠʣʪʠʡʥ ʥᴇʭʮᴇʣʠʡʛ ʙʠʡ ʙʦʣʛʦʥʦ. 
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¶ ʅʘʨʥʳ ʰʫʫʜ ʮʘʮʨʘʛʠʡʥ ʥᴇʣᴇᴇʣʣʠʡʛ ʙʫʫʨʫʫʣʘʭʳʥ ʪʫʣʜ ʤʵʜʨʵʛʯʠʡʛ ʥʘʨʥʳ ʰʫʫʜ 

ʪʫʩʛʘʣʜ ʙʘʡʨʣʫʫʣʘʭʘʘʩ ʟʘʡʣʩʭʠʡʭ. ʄʵʜʨʵʛʯʠʡʛ ʙʘʡʨʣʫʫʣʘʭʜʘʘ ʙʘʡʥʛʳʥ 

ʩװװʜʵʨʪʵʡ ʵʩʚʵʣ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʦʭʠʦʣʜʦʣʜ ʟʦʭʠʦʤʦʣ ʩװװʜʨʵʚʯ ʭʠʡʞ 

ʙʘʡʨʣʫʫʣʥʘ. 

¶ ʍʵʤʞʠʣʪ ʭʠʡʭʠʡʛ ʩʘʥʘʣ ʙʦʣʛʦʩʦʥ ʪʫʨʰʠʣʪʳʥ ʭʫʛʘʮʘʘ ʭʘʤʛʠʡʥ ʙʘʛʘʜʘʘ 48 ʮʘʛ 

ʙʦʣʦʚʯ ʭʵʤʞʠʣʪװװʜ ʜʠʡʣʵʥʭ ʪʦʭʠʦʣʜʦʣʜ 1 ʮʘʛ ʭװʨʵʭʛװʡ ʭʫʛʘʮʘʘʥʜ ʪʦʛʪʚʦʨʞʠʞ 

ʙʫʡ ʥʴ ʘʞʠʛʣʘʛʜʘʚ. 

ʊʫʨʰʠʣʪʳʥ ʷʚʮʘʜ ʤʘʪʝʨʠʘʣʳʥ ʛʘʜʥʘ, ʜʦʪʦʨ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʦʦʨʦʥʜ ʭʘʤʛʠʡʥ 

ʙʘʛʘʜʘʘ 100C-ʠʡʥ  ʟᴇʨᴇᴇʛ ʭʘʜʛʘʣʥʘ. ʊʝʤʧʝʨʘʪʫʨʳʥ ʷʣʛʘʘ ʥʴ ʠʣװװ ʪʦʛʪʚʦʨʪʦʡ ʙʘʡʭ ʪʫʩʘʤ 

ʭʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ ʠʣװװ ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʣʘʘ. 

 

2.4. ɹɸʈʀʃɻʓʅ ɼʋʃɸɸʅʓ ʍɸʄɻɸɸʃɸʃʊ- ɹʅʙɼ 23-02-09 

 

ɿʘʤ ʪʵʵʚʵʨ, ʙʘʨʠʣʛʘ, ʭʦʪ ʙʘʡʛʫʫʣʘʣʪʳʥ ʩʘʡʜʳʥ 2008 ʦʥʳ 314 ʜϮʛʵʵʨ ʪʫʰʘʘʣ 

ʕʥʵʭװװ ʙʘʨʠʣʛʳʥ ʥʦʨʤ ʙʘ ʜװʨʤʠʡʛ ʜʦʪʦʨ ʘʛʘʘʨʳʥ ʪʦʜʦʨʭʦʡ ʪʝʤʧʝʨʘʪʫʨ, 

ʯʠʡʛʣʵʛʠʡʛ ʙʘʨʴʞ ʙʘʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʦʨʦʥ ʩʫʫʮ, ʦʣʦʥ ʥʠʡʪ, װʡʣʜʚʵʨ, ʭᴇʜᴇᴇ ʘʞ ʘʭʫʡ, 

ʘʛʫʫʣʘʭʳʥ ʙʘʨʠʣʛʘ, ʙʘʡʛʫʫʣʘʤʞ /ʮʘʘʰʠʜ ʙʘʨʠʣʛʘ ʛʵʥʵ/-ʜ ʪʘʚʠʭ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪʘʜ 

ʤᴇʨʜᴇʥᴇ. 
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ʍϮʩʥʵʛʪ 11. ʍʘʰʣʘʛʘ ʙϮʪʵʵʮʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʵʩʵʨʛϮϮʮʣʠʡʥ ʥʦʨʤʯʣʦʛʜʩʦʥ ʫʪʛʘ 

 

ɿʘʤ ʪʵʵʚʵʨ, ʙʘʨʠʣʛʘ, ʭʦʪ ʙʘʡʛʫʫʣʘʣʪʳʥ ʩʘʡʜʳʥ 2008 ʦʥʳ 314 ʜװʛʵʵʨ ʪʫʰʘʘʣʳʥ 

ʥʵʛʜװʛʵʵʨ ʭʘʚʩʨʘʣʪ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09-ʜ ʟʘʘʩʥʘʘʨ 

ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʦʜ /77540ʉ ʭʵʤ.ʭʦʥʦʛ/ ʙʘʨʠʛʜʘʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ 

ʵʩʵʨʛװװʮʣʠʡʥ ʥʦʨʤʯʣʦʛʜʩʦʥ ʫʪʛʘ ʥʴ R=0.7ʤ2Áʉ/ɺʪ (U=1.429ɺʪ/ʤ20ʉ). ʍʘʥʘʥʳ 

ʥʦʨʤʯʣʦʛʜʩʦʥ ʫʪʛʘ R=4.2ʤ20ʉ/ɺʪ (U=0.238ɺʪ/ʤ20ʉ) ʙʘʡʥʘ. 

 

2.5. ʆʈʆʅ ʉʋʋʎʅʓ ɹɸʈʀʃɻʓʅ ɼʋʃɸɸʅ ɼɸʄɾʋʋʃʃʓɻ ʊʆɼʆʈʍʆʁʃʆʍ 

ʍʕʄɾʀʃʊ 

ʍɻ ʤʞʠʣʪʠʡʛ ɻʨʠʡʥʪʵʛ ʛʆ (greenTEG gO)ïʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʘʘʨ ISO 9869 

ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʜᴇʯʠʥ ʤʷʥʛʘʪ, ʪʘʚʠʥ ʤʷʥʛʘʪ, 19-ʨ ʭʦʨʦʦʣʦʣ ʙʦʣʦʥ 16-ʨ ʭʦʨʦʦʣʣʳʥ 

ʪʦʦʩʛʦʥ, ʫʛʩʘʨʤʘʣ, ʙʣʦʢʦʥ ʙʦʣʦʥ ʮʫʪʛʘʤʘʣ ʙʘʨʠʣʛʫʫʜʳʥ ʮʦʥʭ ʙʦʣʦʥ ʭʘʥʘʥʳ ʜʫʣʘʘʥ 

ʜʘʤʞʫʫʣʣʳʥ ʭʵʤʞʠʣʪ ʭʠʡʞ ɹʘʨʠʣʛʳʥ ʥʦʨʤ ʙʘ ʜװʨʵʤ 23-02-09 ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘʪʘʡ 

ʭʘʨʴʮʫʫʣʞ װʟʣʵʵ. 
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ɻʨʘʬʠʢ 13. ɹʘʨʠʣʛʫʫʜʳʥ ʭʘʥʘʥʜ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʳʥ ʭʘʨʴʮʫʫʣʘʣʪ  

 

ɻʨʘʬʠʢ 14. ɹʘʨʠʣʛʫʫʜʳʥ ʮʦʥʭʦʥ ʜʵʵʨ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ ʙʦʣʦʭ ʜᴇʯʠʥ ʤʷʥʛʘʪ, ʪʘʚʠʥ ʤʷʥʛʘʪ, ʜʫʥʜ 

 ʝʜ ʙʘʨʠʛʜʩʘʥ ʙʣʦʢʦʥ ʙʦʣʦʥװ ʣʠʡʥװװʝʜ ʙʘʨʠʛʜʩʘʥ 19-ʨ ʭʦʨʦʦʣʣʳʥ ʫʛʩʘʨʤʘʣ ʦʨʦʥ ʩʫʫʮ, ʩװ

ʙװʨʵʥ ʮʫʪʛʘʤʘʣ ʙʘʨʠʣʛʫʫʜ ʜʵʵʨ ISO 9869 ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ.  ʍʵʤʞʠʣʪ 

ʭʠʡʩʵʥ ʦʨʦʥ ʩʫʫʮʳʥ ʭʘʥʳʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʦʦʩ 2,8-3,8 ʜʘʭʠʥ ʠʭ (ɻʨʘʬʠʢ 13.), ʮʦʥʭʥʳ ʜʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 1,5-2,2 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ.(ɻʨʘʬʠʢ 14.) 

2.6. ɸʄʀʅʓ ʉʋʋʎʅʓ ɼʋʃɸɸʅ ɼɸʄɾʋʋʃʃʓɻ ʊʆɼʆʈʍʆʁʃʆʍ ʍʕʄɾʀʃʊ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 1690 ʘʡʣʳʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʛ ʪʵʜʛʵʵʨʠʡʛ ʙʘʨʴʩʘʥ 

ʤʘʪʝʨʠʘʣʘʘʩ ʥʴ ʭʘʤʘʘʨʫʫʣʘʥ ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʰʫʨʛʘʘʛ, ʪʦʦʩʛʦʥ, ʜװʥʟʵʥ, ʙʣʦʢʦʥ, ʧʘʣʢʘʥ, 

ʤʦʜ ʢʘʥʘʜ, ʪʦʦʩʛʦ ʙʣʦʢ, ʤʦʥʛʦʣ ʛʵʨ ʛʵʞ ʘʥʛʠʣʘʥ, ʥʠʡʪ 8 ʩʫʫʮʘʥʜ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ 

ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ. ʉʦʥʛʦʥ ʘʚʩʘʥ ʦʨʦʥ ʩʫʫʮʥʫʫʜʳʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭʜʦʦ 

ʟᴇʚʭᴇʥ ʜʘʤʞʫʫʣʣʳʥ ʘʣʜʘʛʜʣʘʘʨ ʥʴ ʪʦʦʮʩʦʥ ʙᴇʛᴇᴇʜ ʠʥʬʠʣʴʪʨʘʮʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ 
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ʵʥʜ ʪʦʦʮʦʦʛװʡ ʙʦʣʥʦ. ɹʘʨʠʣʛʳʥ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʪʦʦʮʦʭʜʦʦ ʜʵʵʚʨʵʵʨ ʘʣʜʘʭ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʥʠʡʪ ʘʣʜʘʛʜʣʳʥ 30 ʭʫʚʠʘʩ ʭʵʪʨʵʭʛװʡ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ ʙʦʣʥʦ. 

ʍʵʤʞʠʣʪʵʵʨ ʭʘʥʘ, ʮʦʥʭʥʳ ʛʘʜʥʘ ʙʦʣʦʥ ʜʦʪʦʨ ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʝʤʧʝʨʘʪʫʨ, ʘʛʘʘʨʳʥ 

ʪʝʤʧʝʨʘʪʫʨ, ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ, ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ʭʵʤʞʠʥ, ʜʫʣʘʘʥʳ 

ʘʣʜʘʛʜʣʳʛ ʪʦʜʦʨʭʦʡʣʩʦʥ. ʄᴇʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘ ʙʦʣʦʥ ʮʦʥʭʦʦʨ ʥʵʚʪʵʨʯ ʙʘʡʛʘʘ 

ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʛ ɹʘʨʠʣʛʳʥ ʥʦʨʤ ʙʘ ʜװʨʵʤ 23-02-09 ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘʪʘʡ ʭʘʨʴʮʫʫʣʞ 

 .ʟʣʵʵװ

2.6.1. ʇʘʣʢ, ʰʘʚʘʨ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ 

ʇʘʣʢ, ʰʘʚʘʨ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʘʘʨ ɼʘʤʙʘʜʘʨʞʘʘ 31-373 ʪʦʦʪ ʘʡʣʳʥ 48 ʤ2 

ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʛ ʩʦʥʛʦʥ ʘʚʯ ʭʵʤʞʠʣʪ ʭʠʡʣʵʵ.  

ɹʘʨʠʣʛʳʥ ʙʘʡʨʰʣʳʥ ʢʦʦʨʜʠʥʘʪ ʥʴ:  

1: 47°58'46.8"  106°55'46.1",  

2: 47°58'46.8"; 106°55'45.6",  

3: 47°58'47.0";  106°55'43.6",  

4: 47Á58'47.0"  106Á55'46.1" ʙʦʣʥʦ.  

ʊʫʩ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ ʥʴ ʙʘʡʥʛʳʥ ʭװʥʪʵʡ, ʭʘʥʘʥ ʧʠʡʰʠʥ ʙʦʣʦʥ ʮʘʭʠʣʛʘʘʥ 

ʭʘʣʘʘʛʫʫʨʘʘʨ ʭʘʣʘʘʣʪʘʘ ʰʠʡʜʩʵʥ. ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʪʘʣʘʘʩ ʘʚʩʘʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 23.-ʜ 

  .ʣʵʚװװʟװ

 

ɿʫʨʘʛ 23. ʇʘʣʢ, ʰʘʚʘʨ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʛʘʜʥʘ ʪʘʣʳʥ ʟʫʨʘʛ 
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ʍϮʩʥʵʛʪ 12. ʇʘʣʢ, ʰʘʚʘʨ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17-ʨ ʭʦʨʦʦ, ɼʘʤʙʘʜʘʨʞʘʘ 31-373 ʪʦʦʪ 

2 ɸʤ ʙװʣ 3 

3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 120,000 -130,000 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 90,000 (24 ʰʫʫʜʘʡ) 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ ʍʘʥʘʥ ʧʠʡʰʠʥ, 2,5 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨ 

ʍϮʩʥʵʛʪ 13. ʇʘʣʢ, ʰʘʚʘʨ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʥ: 48 ʤ2 ʭ 2.16 ʤʝʪʨ 

- ʍʘʥʘ ʇʘʣʢ, ʰʘʚʘʨ 

- ʎʦʥʭ 2 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ ʮʦʥʭ, 2 ʰʠʨʭʵʛ, 195:131 

- ʍʘʘʣʛʘ ʄʦʜ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 2000 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 1 ʜʘʚʭʘʨ, ʰʫʚʫʫʥ ʥʫʨʫʫʪʘʡ 

4 

ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/ ʐʘʚʘʨ, ʧʘʣʢ, ʰʘʚʘʨ 

ᴆʨᴇᴇʥʠʡ ʪʦʦ 3 

ʊʘʘʟ ʜʵʵʚʵʨ  ɹʘʥʟ, ʰʘʨ ʰʦʨʦʦ 

5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ ʌʘʩʘʜʳʛ 10 ʩʤ ʭᴇᴇʩᴇᴇʨ ʜʫʣʘʘʣʩʘʥ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ʅʘʨ ʪʫʩʜʘʛ, ʫʨʘʛʰʘʘ ʭʘʨʩʘʥ 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ɹʘʨʫʫʥ / ʥʘʨ ʪʫʩʘʭʛװʡ/ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/23 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/25 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

/U- Value/ 

- ʎʦʥʭ: 3.696 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ: 0.456 ɺʪ/ʤ2 Áʉ 
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ɻʨʘʬʠʢ 15 ʘ. ʊʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 15 ʙ. ʊʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʍʵʤʞʠʣʪʵʵʨ 48 ʤ2 ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 55.38ʤ2 

ʙᴇʛᴇᴇʜ ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0.46 ɺʪ/ʤ2Áʉ ʙʘʡʥʘ. 
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ɻʨʘʬʠʢ 16 ʘ. ʊʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 16 ʙ. ʊʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 5.1 ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 3.696 ɺʪ/ʤ2Áʉ, ɹʘʨʠʣʛʳʥ 

ʞʠʣʠʡʥ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 10669.81 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ. 

2.6.2. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ  

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 27-303 ʪʦʦʪ ʘʡʣʳʥ ʤʘʥʩʘʨʪʪʘʡ 64 ʤ2 ʪʘʣʙʘʡʪʘʡ 

ʪʦʦʩʛʦ, ʙʣʦʢʦʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʛ ʩʦʥʛʦʥ, ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʵʤʞʩʵʥ. ɹʘʡʨʰʣʳʥ 

ʢʦʦʨʜʠʥʘʪʳʥ ʮʵʛ: 

1: 47°58'43";  106°55'41",  

2: 47°58'42"; 106°55'41",  

3: 47°58'43";  106°55'41",  

4: 47°58'43";  106°55'41" ʙʦʣʥʦ.  
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 ʊʫʩ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ ʥʴ ʙʘʡʥʛʳʥ ʭװʥʪʵʡ, ʭʘʥʘʥ ʧʠʡʰʠʥ ʙʦʣʦʥ ʮʘʭʠʣʛʘʘʥ 

ʭʘʣʘʘʛʫʫʨʘʘʨ ʭʘʣʘʘʣʪʘʘ ʰʠʡʜʩʵʥ. ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 24.-ʜ װʟװװʣʵʚ. 

ɿʫʨʘʛ 24. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʥʳ ʛʘʜʥʘ ʪʘʣ 

ʍϮʩʥʵʛʪ 14. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17-ʨ ʭʦʨʦʦ, ɼʘʤʙʘʜʘʨʞʘʘ 27-303 

2 ɸʤ ʙװʣ 6  

3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 54,000  

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 120,000 (32 ʰʫʫʜʘʡ) 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ  ʍʘʥʘʥ ʧʠʡʰʠʥ, ɿʫʫʭ, 2.3 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨ 

ʍϮʩʥʵʛʪ 15. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ 
40 ʤ2 ʭ 2.3 ʤʝʪʨ ï ʤʘʥʩʘʨʪ,  

64 ʤ2 ʭ 2.26 ʤʝʪʨ - ʜʦʦʜ ʜʘʚʭʘʨ 

- ʍʘʥʘ 
ɼʘʥ: ʰʘʚʘʨ, 5 ʩʤ ʙʘʥʟ, 12 ʩʤ ʪʦʦʩʛʦ 

ʄʘʥʩʘʨʪ: 40ʭ60 ʩʤ ʙʣʦʢ, 5 ʩʤ ʭᴇᴇʩ, 12 ʩʤ ʪʦʦʩʛʦ 

- ʎʦʥʭ 
2 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ ʭʫʚʘʥʮʘʨ ʨʘʤʪʘʡ, 100ʭ110 ʩʤ, 

125ʭ160 ʩʤ 

- ʍʘʘʣʛʘ ɹװʨʛʵʜ, ʤʦʜʦʥ ʭʘʘʣʛʘ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 
ɼʘʥ: 1974 

ʄʘʥʩʘʨʪʪʘʡ: 2012 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 2 ʭʵʩʵʛ : ʜʘʥ ʙʦʣʦʥ ʤʘʥʩʘʨʪʪʘʡ 

4 ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/ ʐʘʚʘʨ, ʙʘʥʟ, ʪʦʦʩʛʦ ɹʣʦʢ, ʭᴇᴇʩ, ʪʦʦʩʛʦ 
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ʎʦʥʭ 3 ʮʦʥʭʪʦʡ 100ʭ110 7 ʮʦʥʭʪʦʡ 125ʭ160 

ᴆʨᴇᴇʥʠʡ ʪʦʦ 3  

ʊʘʘʟ 
ɹʘʥʟ, װʥʩʵʥ ʭʫʯʤʘʣ, ʙʘʥʟ, 

ʭʘʨ ʮʘʘʩ, ʪᴇʤᴇʨ 

ɹʘʥʟ, ʪᴇʤᴇʨ, ʙʘʥʟ ʰʠʣʵʥ 

ʭᴇʚᴇʥ, ʛʠʧʩ 

5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ ʐʘʨ ʰʘʚʘʨ, 5 ʩʤ ʭᴇᴇʩ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ʅʘʨ ʪʫʩʥʘ. 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ɿװװʥ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/25 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/27 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 

- ʎʦʥʭ: 2.21 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ: 0.62 ɺʪ/ʤ2 Áʉ 

 

ɻʨʘʬʠʢ 17ʘ. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 17ʙ. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʍʵʤʞʠʣʪʵʵʨ 104 ʤ2 ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ ʥʴ 79,3 ʤ2 

ʙᴇʛᴇᴇʜ ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0.62 ɺʪ/ʤ2 Áʉ ʙʘʡʥʘ. 
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ɻʨʘʬʠʢ 18 ʘ. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 18 ʙ. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 17.3 ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 2.21 ɺʪ/ʤ2 Áʉ ʛʘʨʯ ʙʘʡʥʘ. ɾʠʣʠʡʥ 

ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 21181.07 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ. 

2.6.3. ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʮʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʘ 

ʉɹɼ-ʠʡʥ 17-ʨ ʭʦʨʦʦʥʳ 350 ʤ2 ʪʘʣʙʘʡʪʘʡ 175 ʜʫʛʘʘʨ ʮʵʮʵʨʣʵʛʠʡʥ ʪʦʦʩʛʦ, ʙʣʦʢʦʥ 

ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʩʵʥ. ɹʘʨʠʣʛʳʥ ʙʘʡʨʰʣʳʥ 

ʢʦʦʨʜʠʥʘʪʳʥ ʮʵʛ: 

1: 47°59'19.5";  106°56'14.7",  

2: 47°59'20.2"; 106°56'14.9",  

3: 47°59'19.9";  106°56'15.4",  

4: 47°59'19.2";  106°56'15.5",  

5: 47Á59'14";  106Á56'14.7" ʙʦʣʥʦ.  
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ɹʘʨʠʣʛʳʥ ʭʘʥʘ ʙʦʣʦʥ ʮʦʥʭʥʳ ʛʘʜʘʨʛʫʫʛʠʡʥ ʪʘʣʙʘʡ ʥʴ ʪʫʩ ʪʫʩ 178.2 ʤ2 ʙʘ 88.8 ʤ2 

ʙʘʡʥʘ. 175-ʨ ʮʵʮʵʨʣʵʛ ʥʴ ʭʘʣʘʘʣʪʘʘ ʷʣʪʩʘʥ ʙʦʡʣʫʫʨ ʙʫʶʫ ʮʘʭʠʣʛʘʘʥʘʘʨ ʰʠʡʜʩʵʥ.  

ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 25.-ʜ װʟװװʣʵʚ. 

ɿʫʨʘʛ 25. 175-ʨ ʮʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʪʘʣʳʥ ʟʫʨʘʛ 

ʍϮʩʥʵʛʪ 16. ʎʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ 17 ʭʦʨʦʦ, 175 ʮʵʮʵʨʣʵʛ 

2 ɸʤ ʙװʣ - 

3 ʍʘʣʘʘʣʪʪʘʡ  ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 5,000,000 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) - 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ ʎʘʭʠʣʛʘʘʥ, ʷʣʪʩʘʥ ʙʦʡʣʫʫʨ 

ʍϮʩʥʵʛʪ 17. ʎʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ʂʘʨʢʘʟʘʥ ʙʘʨʠʣʛʘ, 350 ʤ2 

- ʍʘʥʘ ʊʦʦʩʛʦ, ʙʣʦʢ, 

- ʎʦʥʭ 2 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ ʭʫʚʘʥʮʘʨ ʨʘʤʪʘʡ,  

- ʍʘʘʣʛʘ 2 ʜʘʚʭʘʨ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 2012 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 2 ʜʘʚʭʘʨ 

4 
ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/  

ʊʦʦʩʛʦ 36 ʩʤ 
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ɹʣʦʢ 24 ʩʤ 

ʏʫʣʫʫʥ ʭᴇʚᴇʥ 10 ʩʤ 

ʍʘʨ ʟʘʤʘʩʢ - 

5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ 10 ʩʤ ʯʫʣʫʫʥ ʭᴇʚᴇʥ ʜʫʣʘʘʣʛʘʪʘʡ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ʅʘʨ ʪʫʩʜʘʛ 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ɿװװʥ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/27 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/29 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 

- ʎʦʥʭ: 2.02 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ: 0.39 ɺʪ/ʤ2 Áʉ 

 

ɻʨʘʬʠʢ 19 ʘ. ʎʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 19 ʙ. ʎʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʍʵʤʞʠʣʪʵʵʨ 350 ʤ2 ʪʘʣʙʘʡʪʘʡ ʮʵʮʵʨʣʵʛʠʡʥ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 178.2 ʤ2 ʙᴇʛᴇᴇʜ 

ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0.39 ɺʪ/ʤ2 Áʉ. 
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ɻʨʘʬʠʢ 20 ʘ. ʎʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 20 ʙ. ʎʵʮʵʨʣʵʛʠʡʥ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 88.8ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 2.02 ɺʪ/ʤ2 Áʉ, ʞʠʣʠʡʥ 

ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 59994.53 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ.  

2.6.4. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʠʛʜʩʘʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ  

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 40-508 ʪʦʦʪ ʘʡʣʳʥ 72 ʤ2 ʪʘʣʙʘʡʪʘʡ ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ 

ʙʘʨʠʛʜʩʘʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮrʛ ʩʦʥʛʦʥ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ. ɹʘʨʠʣʛʳʥ ʙʘʡʨʰʣʳʥ 

ʢʦʦʨʜʠʥʘʪʳʥ ʮʵʛ: 

1: 47°58'57.11"; 106°55'52.5" 

2: 47°58'57.0"; 106°55'52.4",  

3: 47°58'57.0";  106°55'52.0",  

4: 47°58'57.1";  106°55'52.3",  

5: 47Á58'57.1";  106Á55'52.4" ʙʦʣʥʦ. ʊʫʩ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ ʥʴ ʙʘʡʥʛʳʥ ʭװʥʪʵʡ, 

ʭʘʣʘʘʣʪʘʘ ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨʘʘʨ ʰʠʡʜʩʵʥ. ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 26.-

ʜ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 26. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʠʛʜʩʘʥ ʙʘʨʠʣʛʘ 

ʍϮʩʥʵʛʪ 18. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʠʛʜʩʘʥ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17-ʨ ʭʦʨʦʦ, 40-508 ʪʦʦʪ 

2 ɸʤ ʙװʣ 4 

3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 
60,000 ï ʮʘʭʠʣʛʘʘʥʳ ʭᴇʥʛᴇʣᴇʣʪᴇʥʜ ʭʘʤʨʘʛʜʘʥ, 700 

ʢɺʪʮ ʯᴇʣᴇᴇʣᴇʛʜʜᴇʛ 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 0 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ 2.5 ʢɺʪ ʙʦʣʦʥ 2 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨ 

ʍϮʩʥʵʛʪ19. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʠʛʜʩʘʥ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ʂʘʥʘʜ ʙʘʡʰʠʥ, ʰʫʚʫʫʥ ʥʫʨʫʫʪ: 8 ʭ 9 ʭ 2.42 ʤʝʪʨ 

- ʍʘʥʘ ʆʉʇ ʭʘʚʪʘʥ, ʰʠʣʵʥ ʭᴇʚᴇʥ, ʛʠʧʩ, 8 ʩʤ ʭᴇᴇʩᴇʥʮᴇʨ 

- ʎʦʥʭ 3 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ, ʭʫʚʘʥʮʘʨ ʨʘʤʪʘʡ 

- ʍʘʘʣʛʘ ʙװʨʛʵʜ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 2017 ʦʥʳ 8 ʩʘʨʜ 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 1 ʜʘʚʭʘʨ 

4 

ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/ ʆʉɹ ʭʘʚʪʘʥ, ʰʠʣʵʥ ʭᴇʚᴇʥ, ʛʠʧʩ, 8 ʩʤ ʭᴇᴇʩᴇʥʮᴇʨ 

ʊʘʘʟ ʈʝʢ, ʰʠʣʵʥ ʭᴇʚᴇʥ, 3 ʜʘʚʭʘʨ 

ʐʘʣ 
ʇʘʨʢʝʪ, ʰʠʣʵʥ ʭᴇʚᴇʥ, ʆʉʇ ʭʘʚʪʘʥ 

ʀʨʤʵʛʵʵʨ ʮʫʪʛʘʩʘʥ 

ʎʦʥʭ ʋʨʘʛʰʘʘ ʭʘʨʩʘʥ -1, ʟװװʥ ʪʘʣʜ -2, ʭʦʡʰʦʦ ʭʘʨʩʘʥ -1 
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5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ ɼʫʣʘʘʣʛʘʪʘʡ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ʋʨʘʛʰʘʘ ʭʘʨʩʘʥ 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ʍʦʡʜ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/11/29 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/01 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 

- ʎʦʥʭ: 1.37 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ:  0.21 ɺʪ/ʤ2 Áʉ 

 

ɻʨʘʬʠʢ 21 ʘ. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʴʩʘʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʛʘʜʥʘ, ʜʦʪʦʨ ʪʘʣʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 21 ʙ. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʴʩʘʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʍʵʤʞʠʣʪʵʵʨ 72 ʤ2 ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 74,7ʤ2 

ʙᴇʛᴇᴇʜ ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0.21 ɺʪ/ʤ2 Áʉ. 
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ɻʨʘʬʠʢ 22 ʘ. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʴʩʘʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʛʘʜʥʘ, ʜʦʪʦʨ ʪʘʣʳʥ 

ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 22 ʙ. ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʴʩʘʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 6.9ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 1.37 ɺʪ/ʤ2Áʉ, ʞʠʣʠʡʥ 

ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 6139.68 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ.  

2.6.5. ʄʦʥʛʦʣ ʛʵʨ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 68-922ʘ ʪʦʦʪ ʘʡʣʳʥ 28,26 ʤ2 ʪʘʣʙʘʡʪʘʡ ʛʵʨʠʡʥ 

ʙʘʡʨʣhʳʥ ʢʦʦʨʜʠʥʘʪʳʥ ʮʵʛ 47Á59'20,6";  106Á56'12,0". ʊʫʩ ʛʵʨ ʥʴ ʙʘʡʥʛʳʥ ʭװʥʪʵʡ, 

ʭʘʣʘʘʣʪʘʘ ʛʘʣʣʘʜʘʛ ʟʫʫʭʘʘʨ ʰʠʡʜʩʵʥ. ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 27.-ʜ 

 .ʣʵʚװװʟװ



ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 2018-2020 

 

55 
 

 

ɿʫʨʘʛ 27. ʄʦʥʛʦʣ ʛʵʨ 

ʍϮʩʥʵʛʪ 20. ʄʦʥʛʦʣ ʛʵʨʠʡʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17-ʨ ʭʦʨʦʦ, 68-922ʘ ʪʦʦʪ 

2 ɸʤ ʙװʣ 3 

3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) - 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 56,000 (~15 ʰʫʫʜʘʡ ) 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ ɿʫʫʭ 

ʍϮʩʥʵʛʪ 21. ʄʦʥʛʦʣ ʛʵʨʠʡʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ɻʵʨ  

- ʍʘʥʘ ɹʨʝʟʝʥʪ, 2 ʜʘʚʭʘʨ ʵʩʛʠʡ ʪʫʫʨʛʘ 

- ʍʘʘʣʛʘ ʄʦʜʦʥ ʭʘʘʣʛʘ, װװʜʥʠʡ ʧʠʥʪʵʡ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 4 ʞʠʣ ʘʤʴʜʘʨʯ ʙʘʡʛʘʘ 

3 ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/ 4 ʭʘʥʘʪʘʡ ʛʵʨ 

4 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ʍʦʡʜ ʟװʛʪ 

5 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʊʦʦʥʦ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

6 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/01 

7 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/02 

8 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 

- ʊʦʦʥʦ: 2.50 ɺʪ/ʤ2 Áʉ  

- ʍʘʥʘ: 0.44 ɺʪ/ʤ2 Áʉ 
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ɻʨʘʬʠʢ 23 ʘ. ʄʦʥʛʦʣ ʛʵʨʠʡʥ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 23 ʙ. ʄʦʥʛʦʣ ʛʵʨʠʡʥ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɼʵʵʨʭ ʛʵʨʠʡʥ ʛʘʜʘʨʛʫʫʥ ʥʠʡʪ ʪʘʣʙʘʡ 55,76ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0,44 ɺʪ/ʤ2 Áʉ, ʞʠʣʠʡʥ ʥʠʡʪ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 5391.85 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ.  

2.6.6. ɼװʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ-1 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 71-ʥװװʜʵʣ 4 ʪʦʦʪʳʥ ʦʨʦʩ ʜװʥʟʵʵʨ ʙʘʨʴʩʘʥ ʙʘʨʠʣʛʳʛ 

ʩʦʥʛʦʥ ʭʵʤʞʠʣʪ ʭʠʡʩʵʥ. ʊʫʩ ʙʘʨʠʣʛʘ ʥʴ ʥʘʤ ʜʘʨʘʣʪ, ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨʘʘʨ ʭʘʣʘʘʣʪʘʘ 

ʰʠʡʜʩʵʥ. ɹʘʨʠʣʛʳʥ ʙʘʡʨʰʣʳʥ ʢʦʦʨʜʠʥʘʪʳʥ ʮʵʛ: 47Á59'18"; 106Á56'14". ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ 

ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 28-ʪ װʟװװʣʵʚ. 



ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 2018-2020 

 

57 
 

 

ɿʫʨʘʛ 28. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʪʘʣ 

ʍϮʩʥʵʛʪ 22. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17 ʜʫʛʘʘʨ ʭʦʨʦʦ, 71 ï ʥװװʜʵʣ 4 ʪʦʦʪ 

2 ɸʤ ʙװʣ 6 

3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 50,000 -120,000 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 112,500 (30 ʰʫʫʜʘʡ) 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ ʅʘʤ ʜʘʨʘʣʪ, 9 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨ 

ʍϮʩʥʵʛʪ 23. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ɼװʥʟ 

- ʍʘʥʘ ɼװʥʟ (ʆʨʦʩ) 

- ʎʦʥʭ 
2 ʜʘʚʭʘʨ ʰʠʣʪʵʡ ʭʫʚʘʥʮʘʨ ʨʘʤʪʘʡ; 2 ʰʠʨʭʵʛ 110:150 ʩʤ, 1 

ʰʠʨʭʵʛ 200:110 ʩʤ ʙʦʣʦʥ 60:100 ʩʤ, 2 ʰʠʨʭʵʛ 80:110ʩʤ 

- ʍʘʘʣʛʘ ʄʦʜ, ʪᴇʤᴇʨ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 2012 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 2 ʜʘʚʭʘʨ, ʤʘʥʩʘʨʪʪʘʡ 48 ʤ2 x 1.95 ʤ 

4 

ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/ ɼװʥʟ, ʭʘʨ ʮʘʘʩ, 5 ʩʤ ʰʠʣʵʥ ʭᴇʚᴇʥ, ʆʉɹ ʭʘʚʪʘʥ 

1 ʜʘʚʭʘʨʳʥ ʪʘʘʟʥʳ ʜʘʚʭʘʨʛʘ 2 ʩʤ ʙʘʥʟ, ʰʠʣʵʥ ʭᴇʚᴇʥ, 3 ʩʤ ʙʘʥʟ 

ʐʘʣʥʳ ʜʘʚʭʘʨʛʘ 2 ʩʤ ʙʘʥʟ, 2 ʩʤ ʛʨʘʤʟʠʪ, 5 ʩʤ ʰʠʣʵʥ ʭᴇʚᴇʥ, 3 ʩʤ ʙʘʥʟ, ʧʘʨʢʝʪ 

ɼʵʵʚʵʨ ʉʵʥʜʚʠʯ 

2 ʜʘʚʭʘʨʳʥ ʪʘʘʟʥʳ ʜʘʚʭʘʨʛʘ ʆʉɹ ʭʘʚʪʘʥ, 10 ʩʤ ʭᴇᴇʩᴇʥʮᴇʨ, ʭʘʨ ʮʘʘʩ 
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5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ ɼʫʣʘʘʣʛʘʪʘʡ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ɿװװʥ 3 ʮʦʥʭ, 2 ʫʨʘʛʰʘʘ, ʙʘʨʫʫʥ 2 ʮʦʥʭ 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ɿװװʥ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/03 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/04 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 

- ʎʦʥʭ: 3.57 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ: 0.53 ɺʪ/ʤ2 Áʉ 

 

ɻʨʘʬʠʢ 24 ʘ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 24 ʙ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʍʵʤʞʠʣʪʵʵʨ 96 ʤ2 ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 192.92ʤ2 

ʙᴇʛᴇᴇʜ ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0.53 ɺʪ/ʤ2 Áʉ. 
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ɻʨʘʬʠʢ 25 ʘ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 25 ʙ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 14.72ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 3.57 ɺʪ/ʤ2 Áʉ, ʞʠʣʠʡʥ 

ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 29400.11 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ.  

2.6.7. ɼװʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ -2 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 61-857 ʪʦʦʪʳʥ 128 ʤ2 ʪʘʣʙʘʡʪʘʡ ʜװʥʟʵʥ ʭʘʥʘʪʘʡ 

ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʛ ʩʦʥʛʦʥ ʘʚʯ, ʭʵʤʞʠʣʪ ʭʠʡʣʵʵ. ɹʘʨʠʣʛʳʥ ʙʘʡʨʰʣʳʥ ʢʦʦʨʜʠʥʘʪʳʥ ʮʵʛ:  

1. ɹʘʨʫʫʥ ʫʨʜ: 47Á59'07.3"; 106Á56'09.1" 

2. ɹʘʨʫʫʥ ʭʦʡʜ: 47Á59'07.8"; 106Á56'09.3" 

3. ɿװװʥ ʭʦʡʜ: 47Á59'08"; 106Á56'09.7" 

4. ɿװװʥ ʫʨʜ: 47Á59'07.8"; 106Á56'09.5" 

ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 29-ʪ װʟװװʣʵʚ. 
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ɿʫʨʘʛ 29. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʘʛ 

ʍϮʩʥʵʛʪ 24. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17-ʨ ʭʦʨʦʦ, ɼʘʤʙʘʜʘʨʞʘʘ 61-857 

2 ɸʤ ʙװʣ 6 

3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 600,000 -800,000 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) - 

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ 18 ʢɺʪ-ʳʥ ʮʘʭʠʣʛʘʘʥ ʟʫʫʭ  

ʍϮʩʥʵʛʪ 25. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ɼװʥʟʵʥ, 4 ᴇʨᴇᴇʪʵʡ, 128 ʤ2 

- ʍʘʥʘ ɼװʥʟʵʥ (ʪʘʣ) 

- ʎʦʥʭ 2 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ ʭʫʚʘʥʮʘʨ ʨʘʤʪʘʡ, 8 ʮʦʥʭʪʦʡ 

- ʍʘʘʣʛʘ ʐʠʣʵʥ, ʙװʨʛʵʜ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 2007-08 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 2 ʜʘʚʭʘʨ 

4 ʎʦʥʭ  
ɿװװʥ 180 ï 115 ʩʤ; ʫʨʜ 2 ʰʠʨʭʵʛ 200-115ʩʤ; ʙʘʨʫʫʥ 60-115 

ʩʤ 

5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ ɹʘʡʭʛװʡ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ʊʫʩʜʘʛ 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ɹʘʨʫʫʥ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/05 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/07 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 

- ʎʦʥʭ: 2.44 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ: 0.63 ɺʪ/ʤ2 Áʉ 
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ɻʨʘʬʠʢ 26 ʘ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 26 ʙ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 ʍʵʤʞʠʣʪʵʵʨ 128 ʤ2 ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 103.92ʤ2 

ʙᴇʛᴇᴇʜ ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 0.63 ɺʪ/ʤ2 Áʉ .  

 

ɻʨʘʬʠʢ 27 ʘ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 
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ɻʨʘʬʠʢ 27 ʙ. ɼϮʥʟʵʥ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʳʥ 

ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 8.02 ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 2.44 ɺʪ/ʤ2Áʉ, ʞʠʣʠʡʥ 

ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 20501.80 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ. 

2.6.8. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ 67-919ʘ ʪʦʦʪʳʥ 24 ʤ2 ʪʘʣʙʘʡʪʘʡ ʐʘʚʘʨʜʣʘʛʘʪʘʡ 

ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʛ ʩʦʥʛʦʥ, ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʭʵʤʞʠʣʪʠʡʛ ʭʠʡʩʵʥ. ɸʤʠʥʳ ʦʨʦʥ 

ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʪʘʣʙʘʡ 38.9 ʤ2, ʮʦʥʭ ʥʴ 3.06 ʤ2 ʪʘʣʙʘʡʪʘʡ. ɹʘʨʠʣʛʳʥ ʙʘʡʨʰʣʳʥ 

ʢʦʦʨʜʠʥʘʪ ʥʴ 47Á59'18"; 106Á56'14". ɹʘʨʠʣʛʳʥ ʛʘʜʥʘ ʙʘʡʜʣʳʥ ʟʫʨʛʠʡʛ ɿʫʨʘʛ 30-ʪ װʟװװʣʵʚ. 

 

ɿʫʨʘʛ 30. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʪʘʣ 

ʍϮʩʥʵʛʪ 26. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʝʨϺʥʭʠʡ ʤʵʜʵʵʣʵʣ 

 ̄  ʊʘʡʣʙʘʨ 

1 ʍʘʷʛ ʉɹɼ, 17-ʨ ʭʦʨʦʦ, 67 ʛʫʜʘʤʞ 919ʘ 

2 ɸʤ ʙװʣ 2 
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3 ʍʘʣʘʘʣʪʪʘʡ ʙʘʡʜʘʛ ʭʫʛʘʮʘʘ 24 ʮʘʛ 

4 ʎʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 25,000 -30,000 

5 ʊװʣʰʥʠʡ ʟʘʨʜʘʣ (ʪᴇʛ/ʩʘʨ) 56,250 (15 ʰʫʫʜʘʡ ʉʘʡʞʨʫʫʣʩʘʥ ʪװʣʰ)  

6 ʍʘʣʘʘʣʪʳʥ ʵʭ װװʩʚʵʨ ʊᴇʩʣʠʡʥ ʟʫʫʭ, ʭʘʥʘʥ ʧʠʡʰʠʥ 

ʍϮʩʥʵʛʪ 27. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʠʡʥ ʤʵʜʵʵʣʵʣ 

 ̄  ʣʵʣʪ ʊʘʡʣʙʘʨװװʟת

1 

ɹʘʨʠʣʛʳʥ ʪᴇʨᴇʣ ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ 

- ʍʘʥʘ ʋʨʜ ʭʦʡʜ ʭʘʥʘ, 24- 12 ʩʤ 

- ʎʦʥʭ 2 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ, 3 ʮʦʥʭʪʦʡ 

- ʍʘʘʣʛʘ 1 ʜʘʚʭʘʨ ʤʦʜʦʥ, 1 ʪᴇʤᴇʨ ʭʘʘʣʛʘ 

2 ɸʰʠʛʣʘʣʪʘʥʜ ʦʨʩʦʥ ʦʥ 2000 ʦʥ 

3 ɹʘʡʨʥʳ ʜʘʚʭʘʨ 1 ʜʘʚʭʘʨ 

4 

ʍʘʥʘʥʳ ʙװʪʵʮ /ʜʘʚʭʘʨʛʘ ʙװʨʵʵʨ/ 5 ʩʤ ʧʘʣʢ, ʰʠʣʵʥ ʭᴇʚᴇʥ, ʰʘʚʘʨ, ʪʦʦʩʛʦ, 

ʎʦʥʭ  2 ʰʠʨʭʵʛ, 80 ʭ 80 ʩʤ; 110-110 ʩʤ 

ɹʘʨʠʣʛʳʥ ʭʵʤʞʵʵ 24 ʤ2 ʭ 2.10 ʤ 

5 ɼʫʣʘʘʣʛʘʪʘʡ ʵʩʵʭ ʐʠʣʵʥ ʭᴇʚᴇʥ ʜʫʣʘʘʣʛʘʪʘʡ 

6 ʅʘʨ ʪʫʩʜʘʛ ʵʩʵʭ ʊʫʩʜʘʛ 

7 ʍʵʤʞʠʣʪ ʭʠʡʩʵʥ ʟװʛ ɹʘʨʫʫʥ 

8 ʍʵʤʞʠʣʪʠʡʥ ʙʘʡʨʰʠʣ 
- ʎʦʥʭ   219, 225 /ʤʵʜʨʵʛʯʠʡʥ ˉ/ 

- ʍʘʥʘ    221, 231 /ʤʵʜʨʵʛʯʠʡʥ ˉ/  

9 ʍʵʤʞʠʣʪ ʵʭʵʣʩʵʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/07 

10 ʍʵʤʞʠʣʪ ʜʫʫʩʘʥ ʦʥ/ʩʘʨ/ᴇʜᴇʨ 2019/12/09 

11 
ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ /U- 

Value/ 
- ʎʦʥʭ: 2.18 ɺʪ/ʤ2 Áʉ 

- ʍʘʥʘ: 1.10 ɺʪ/ʤ2 Áʉ 

 

ɻʨʘʬʠʢ 28 ʘ. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 
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ɻʨʘʬʠʢ 28 ʙ. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ 

ʢʦʵʬʬʠʮʠʝʥʪʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

ʍʵʤʞʠʣʪʵʵʨ 24 ʤ2 ʪʘʣʙʘʡʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 38.94ʤ2 

ʙᴇʛᴇᴇʜ ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ ʪʦʦʮʦʦʣʩʥʦʦʨ ʭʘʥʘʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 1.1 ɺʪ/ʤ2 Áʉ. 

 

ɻʨʘʬʠʢ 29 ʘ. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 

 

ɻʨʘʬʠʢ 29 ʙ. ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʥʳ ʪʝʤʧʝʨʘʪʫʨʳʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘ 
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ɼʵʵʨʭ ʙʘʨʠʣʛʳʥ ʮʦʥʭʥʳ ʥʠʡʪ ʪʘʣʙʘʡ 3.06ʤ2. ñɻʨʠʡʥʪʵʛò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʥʳ 

ʪʦʦʮʦʦʣʩʥʦʦʨ ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʴ 2.18 ɺʪ/ʤ2 Áʉ, ʜʫʣʘʘʥʳ 

ʘʯʘʘʣʘʣ ʥʴ 6.66 ɺʪ/ÁC ʙʘʡʛʘʘ ʙʦʣ ʞʠʣʠʡʥ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 11946.21 ʢɺʪ*ʮ/ʞʠʣ 

ʙʘʡʥʘ. 

 

ɻʨʘʬʠʢ 30. ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʥʘʥ ʜʵʵʨ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

 

ɻʨʘʬʠʢ 31. ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʮʦʥʭʦʥ ʜʵʵʨ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʜʫʥʜʘʞ ʫʪʛʳʥ ʭʘʨʴʮʫʫʣʘʣʪ 

ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʪʦʦʩʛʦ, ʙʣʦʢ, ʜװʥʟʵʥ, ʧʘʣʢʘʥ, ʙʦʣʦʥ 

ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ ʜʵʵʨ ʭʠʡʩʵʥ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʳʛ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʥ ʫʪʛʘʪʘʡ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ  ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ ʭʘʥʳʥ 

ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ 1,6-4,5 ʜʘʭʠʥ ʠʭ (ɻʨʘʬʠʢ 30.), ʮʦʥʭʥʳ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪ 1,4-2,6 ʜʘʭʠʥ ʠʭ ʙʘʡʥʘ.(ɻʨʘʬʠʢ 31.)  

ʍʘʨʠʥ ɹʅʙɼ 23-02-09 ʩʪʘʥʜʘʨʪʳʛ ʢʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ ʙʘʨʠʛʜʩʘʥ 30 ʩʤ-ʠʡʥ ʯʫʣʫʫʥ 

ʭᴇʚᴇʥ ʜʫʣʘʘʣʛʘʪʘʡ ʭʘʥʘ, 3 ʜʘʚʭʘʨ ʰʠʣʵʣʛʵʵʪʵʡ ʭʫʚʘʥʮʘʨ ʨʘʤʪʘʡ ʮʦʥʭ ʭʘʥʛʘʞ ʙʘʡʥʘ.  
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2.7. ɸʄʀʅʓ ʆʈʆʅ ʉʋʋʎʅʓ ɹɸʈʀʃɻʓʅ ɼʋʃɸɸʅʓ ɸʃɼɸɻɼɸʃ, ʕɼʀʁʅ 

ɿɸʉɸɻ, ʍתʃʕʄɾʀʁʅ ʍʀʁʅ ʗʃɻɸʈʋʋʃɸʃʊʓʅ ʊʆʆʎʆʆ 

2.7.1. ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʪʘʨʭʘʣʪ 

ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨ ʙʠʜʥʠʡ ʩʫʜʘʣʛʘʘʛʘʘʨ 

516 ʪʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʘ, 323 ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʰʫʨʛʘʘʛʘʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʘ, 126 ʧʘʣʢʘʥ 

ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʘ, 122 ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʘ, 54 ʜװʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʘ ʥʠʡʪ 1141 

ʙʘʨʠʣʛʘ ʙʦʣʦʥ 549 ʛʵʨ ʙʘʡʥʘ. /ʍʘʚʩʨʘʣʪ-2/ ʊʦʦʮʦʦʥʳ ʜʵʣʛʵʨʵʥʛװʡ ᴇʛᴇʛʜʣʠʡʛ ʭʘʚʩʨʘʣʪ 2-

ʪ װʟװװʣʵʚ. ɹʦʜʠʪ ʭʵʤʞʠʣʪʵʵʨ ʦʣʩʦʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ 1141 ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ ʙʦʣʦʥ 

549 ʛʵʨʠʡʥ ʞʠʣʠʡʥ ʥʠʡʪ ʜʘʤʞʫʫʣʣʳʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʥʴ 28.83 ʩʘʷ ʢɺʪ*ʮ/ʞʠʣ ʛʘʨʯ 

ʙʘʡʥʘ. ɼʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʪʘʨʭʘʣʪʳʛ ɿʫʨʘʛ 31, 32-ʪ װʟװװʣʣʵʵ. 

 

ɿʫʨʘʛ 31. ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʞʠʣʠʡʥ ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʙʘʡʨ ʟװʡʥ ʟʫʨʘʛ- ʙʦʜʠʪ ʭʵʤʞʠʣʪʠʡʥ 

ʫʪʛʘʘʨ 
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ɿʫʨʘʛ 32. ʀʥʪʝʨʧʦʣʷʮʠʡʥ ʘʨʛʘʘʨ ʛʘʨʛʘʩʘʥ ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʞʠʣʠʡʥ ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʟʫʨʘʛ ï 

ʙʦʜʠʪ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘʘʨ /ʭʘʚʩʨʘʣʪ-3/ 

ʉʫʜʘʣʛʘʘʥʜ ʙʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09 ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ 

 ʝʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ 1141 ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛװ

ʪʦʜʦʨʭʦʡʣʩʦʥ. ʄʦʥʛʦʣ ʛʵʨʠʡʥ ʭʫʚʴʜ ʩʪʘʥʜʘʨʪ ʦʜʦʦʛʦʦʨ ʙʘʡʭʛװʡ ʙʘʡʥʘ. ɹʅʙɼ 23-02-09 -

ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʙʘʨʠʛʜʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʣʳʥ ʭʵʤ ʭʦʥʦʛʠʡʛ 8000Áʉ ʭʦʥ, 

Uʭʘʥʘ - 0.238 ɺʪ/ʤ2Áʉ,   Uʮʦʥʭ - 1.429 ɺʪ/ʤ2Áʉ ʪʫʩ ʪʫʩ ʙʘʡʭʘʘʨ ʪʦʦʮʩʦʥ. ʕʥʵ ʥᴇʭʮᴇʣʜ 17 

ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʜʫʣʘʘʥ ʘʣʜʘʛʜʘʣ ʥʴ 10.62 ʩʘʷ ʢɺʪ*ʮ/ʞʠʣ (ɿʫʨʘʛ 

33,34) ʙʘʡʭʘʘʨ ʙʘʡʥʘ. ʉʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʙʘʡʰʠʥʛʘʘ ʙʘʨʠʭ ʵʩʚʵʣ ʩʪʘʥʜʘʨʪ ʫʪʛʘʜ ʭװʨʪʵʣ 
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ʙʘʡʰʠʥʛʘʘ ʜʫʣʘʘʣʩʘʥ ʪʦʭʠʦʣʜʦʣʜ ʪʫʩ ʭʦʨʦʦʥʳ ʥʠʡʪ ʥʫʪʘʛ ʜʵʚʩʛʵʨʠʡʥ ʭװʨʵʵʥʜ 15.25 ʩʘʷ 

ʢɺʪ*ʮ/ʞʠʣ ʜʫʣʘʘʥ ʭʵʤʥʵʭ ʙʦʣʦʣʮʦʦʪʦʡ ʙʦʣʦʭ ʥʴ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥʜ ʛʘʨʯ ʙʘʡʥʘ. 

 

ɿʫʨʘʛ 33. ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʞʠʣʠʡʥ ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʙʘʡʨ ʟװʡʥ ʟʫʨʘʛ - ɹʅɹɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ 
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ɿʫʨʘʛ 34. ʀʥʪʝʨʧʦʣʷʮʠʡʥ ʘʨʛʘʘʨ ʛʘʨʛʘʩʘʥ ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʞʠʣʠʡʥ ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʟʫʨʘʛ ï  

ɹʅɹɼ 23-02-09 ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ 
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2.7.2. ʕʜʠʡʥ ʟʘʩʘʛ, ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦ 

ʉʫʜʘʣʛʘʘʛʘʘʨ  ʉɹɼ-ʠʡʥ 17-ʨ ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨ ʪʦʦʩʛʦʥ ʭʘʥʘʪʘʡ 516, 

ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ 323, ʧʘʣʢʘʥ ʭʘʥʘʪʘʡ 126, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ 122, ʜװʥʟʵʥ ʭʘʥʘʪʘʡ 54 

ʥʠʡʪ 1141 ʙʘʨʠʣʛʘ ʙʦʣʦʥ 549 ʛʵʨ ʙʘʡʥʘ. ʕʜʛʵʵʨ ʙʘʨʠʣʛʘ ʙʦʣʦʥ ʛʵʨʠʡʛ ʛʘʜʥʘ ʭʘʥʳʥ 

ʭʠʡʮʵʵʨ ʥʴ ʘʥʛʠʣʘʥ 5 ʪᴇʨʣʠʡʥ ʙʘʨʠʣʛʘ ʙʦʣʦʥ ʛʵʨ ʜʵʵʨ ʭʵʤʞʠʣʪ ʭʠʡʞ ʪʫʭʘʡʥ ʙʘʨʠʣʛʳʥ 

ʛʘʜʘʨʛʫʫʛʘʘʨ ʘʣʜʘʛʜʘʞ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʘʥʛʘʭʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʩʘʡʞʨʫʫʣʩʘʥ 

ʪװʣʰ, ʭװʨʵʥ ʥװװʨʩʥʠʡ ʭʵʨʵʛʣʵʵ ʙʦʣʦʥ ʪʵʜʛʵʵʨʵʵʩ ʫʣʙʘʘʣʘʥ ʛʘʨʘʭ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ (CO2) 

ʷʣʛʘʨʫʫʣʘʣʪʳʛ ʪʦʜʦʨʭʦʡʣʦʭ ʪʦʦʮʦʦʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʣʵʵ.  

2.7.2.1. ʐʘʘʨʜʘʛʜʘʭ ʪװʣʰʥʠʡ ʪʦʦʮʦʦ: 

ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʘʥʛʘʭʘʜ ʰʘʘʨʜʣʘʛʘʪʘʡ ʜʫʣʘʘʥ 

 ʨʩʥʠʡװװʣʰ ʙʦʣʦʥ ʥװʣʰʥʠʡ ʭʵʤʞʵʵʛ ʪװʨʩ, ʩʘʡʞʨʫʫʣʩʘʥ ʪװװʡʣʜʚʵʨʣʵʭʵʜ ʰʘʘʨʜʘʛʜʘʭ ʥװ

ʠʣʯʣʵʛʠʡʛ װʥʜʵʩʣʵʥ ʪʦʦʮʩʦʥ. ʅװװʨʩʥʠʡ ʠʣʯʣʵʛʠʡʛ ɹʘʛʘʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ 

ʠʣʯʣʵʛʵʵʨ ʘʚʯ ʪʦʦʮʣʦʦ. 

□̎ ̑ ╠̙̒ ́́Ȣ̑̅̔̌́́╠̎
̑
̎ ̑̒Ⱦ̓ ̙̌           (8) 

̎□ :ʥʜװת ̑̒ ï ʥװװʨʩʥʠʡ ʰʘʘʨʜʘʛʜʘʭ ʭʵʤʞʵʵ, ʢʛ 

╠̙ ́́Ȣ̑̅̔̌́́̎- ʩʫʫʮʥʳ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʫʶʫ ʰʘʘʨʜʣʘʛʘʪʘʡ ʜʫʣʘʘʥ, ʢɺʪ*ʮ 

╠̑̎ ̑̒Ⱦ̓ ̙̌- ʥװװʨʩ ʵʩʚʵʣ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʠʣʯʣʵʛ, ʢɺʪ*ʮ/ʢʛ 

ʅװװʨʩ ʙʦʣʦʥ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʠʣʯʣʵʛ ʥʴ ʠʭʵʚʯʣʵʥ ʢʂʘʣ/ʢʛ ʵʩʚʵʣ ʢɼʞ/ʢʛ 

ʛʵʩʵʥ ʥʵʛʞʪʵʡ ʙʠʯʠʛʜʵʭ ʙᴇʛᴇᴇʜ ʥʵʛʞʠʡʥ ʰʠʣʞװװʣʵʛ ʭʠʡʞ ʢɺʪ*ʮ/ʢʛ ʥʵʛʞʪʵʡ ʙʦʣʛʦʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ. ʅʵʛʞʠʡʥ ʰʠʣʞװװʣʛʠʡʛ 1ʢʂʘʣ/ʢʛ = 4.1868 ʢɼʞ/ʢʛ ʙʘ 3600 ʢɼʞ/ʢʛ = 1 

ʢɺʪ*ʮ/ʢʛ ʙʘʡʥʘ.   

̋˗́̌̋̄ϳ Ȣ  ̋ ˑ̇̋ ̄ϳ  ; 

̋ˑ̇̋ ̄ϳ   ̋ ˏ̓z̗ ̋̄ϳ  ̟̂̔ ̔̋ˑ̇̋ ̄ϳ Ȣ  ̋ ˏ̓z̗ ̋̄ϳ  O 

̋˗́̌̋̄ϳ Ȣ  ̋ ˑ̇̋ ̄ Ȣ  ̋ ˏ̓z̗ ̋̄ϳϳ  

ʛʵʞ ʪʦʦʮʩʦʥ. 

ɹʘʛʘʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʠʣʯʣʵʛ 3250 ʢʂʘʣ/ʢʛ-ʳʛ ʰʠʣʞװװʣʙɻ ʣ 3.81 ʢɺʪ*ʮ/ʢʛ, 

ʭʘʨʠʥ ñʊʘʚʘʥʪʦʣʛʦʡò ʍʍʂ-ʥ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʠʣʯʣʵʛʠʡʛ ʐʋʊʀʉ-ʳʥ ʭʘʨʴʷʘ ʋʫʣ 

ʫʫʨʭʘʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜװʥʛʵʵʩ 5430 ʢʂʘʣ/ʢʛ ïʘʘʨ ʪʦʦʮʦʥ, ʥʵʛʞʠʡʥ 

ʰʠʣʞװװʣʵʛ ʭʠʡʥ 6.36 ʢɺʪ*ʮ/ʢʛ ʛʵʞ ʪʫʩ ʪʫʩ ʪʦʦʮʩʦʥ. 
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17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʵʤʞʠʣʪʠʡʥ ʫʪʛʘʥ ʜʵʵʨ 

ʪʫʣʛʫʫʨʣʘʥ ʪʦʦʮʩʦʥ, ʤᴇʥ ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʘʛʘʘʨʳʥ ʪʝʤʧʝʨʘʪʫʨʳʥ ʦʣʦʥ ʞʠʣʠʡʥ 

ʜʫʥʜʘʞ ʫʪʛʘʘʩ ʵʥʵ ʙװʩ ʥʫʪʛʠʡʥ ʭʵʤ ʭʦʥʦʛ ʥʴ 7754 0ʉ.ʭʦʥʦʛ ʙʘʡʥʘ. ʀʡʤʵʵʩ ʙʠʜ 17 ʜʫʛʘʘʨ 

ʭʦʨʦʦʥʳ ʥʫʪʘʛ ʜʵʚʩʛʵʨ ʜʵʵʨ ʙʘʡʛʘʘ 1141 ʙʘʨʠʣʛʳʥ ʩʪʘʥʜʘʨʪʳʛ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ 

ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09 -ʳʥ ʜʘʛʫʫ ʙʘʨʠʛʜʩʘʥ ʪʦʭʠʦʣʜʦʣʜ (ʭʵʤ ʭʦʥʦʛʠʡʛ 8000 0ʉ.ʭʦʥ, 

U-ʭʘʥʘ - 0.238 ɺʪ/ ʤ2 0ʉ ,   U-ʮʦʥʭ - 1.429 ɺʪ/ ʤ2 0ʉ) ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʪʦʦʮʩʦʥ װʨ ʜװʥʛ 

ɻʨʘʬʠʢ 32.-ʪ ʭʘʨʫʫʣʘʚ. 

 

ɻʨʘʬʠʢ 32. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 

ɹʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʵʵʩ ʦʣʩʦʥ ʙʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʦʣʦʥ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʥʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ 

ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ (ʠʣʯʣʵʛ - 6.36 ʢɺʪ*ʮ/ʢʛ, װʥʵ - 150 ʪᴇʛ/ʢʛ) ʭʵʨʵʛʣʵʵʥʠʡ ʪʦʦʮʦʦʛ 

ɻʨʘʬʠʢ 33.ïʪ ʭʘʨʫʫʣʘʚ.  
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ɹʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ21470.7 26598.5 20331.1 20307.3 5391.9 21415.1

ʉʪʘʥʜʘʨʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ9496.6 8802.4 9846.5 9409.0 9042.9

ɹʦʜʠʪ ʙʦʣʦʥ ʩʪʘʥʜʘʨʪ ʙʘʡʜʘʣ ʜʵʵʨʭ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʟᴇʨᴇᴇ
11974.2 17796.1 10484.6 10898.3 12372.3
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ɻʨʘʬʠʢ 33. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʩʘʡʞʨʫʫʣʩʘʥ ʪϮʣʰʥʠʡ ʭʵʨʵʛʣʵʵ 

ɹʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʵʵʩ ʦʣʩʦʥ ʙʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʦʣʦʥ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʥʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʥװװʨʩʥʠʡ 

(ɹʘʛʘʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʥʠʡ ʠʣʯʣʵʛ - 3.81 ʢɺʪ*ʮ/ʢʛ) ʭʵʨʵʛʣʵʵʥʠʡ ʪʦʦʮʦʦʛ ɻʨʘʬʠʢ 34.ïʪ 

ʭʘʨʫʫʣʘʚ. 

 

ɻʨʘʬʠʢ 34. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʥϮϮʩʥʠʡ ʭʵʨʵʛʣʵʵ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʫʚʴʜ ʦʜʦʦ ʙʘʡʛʘʘ ʜʫʣʘʘʥʳ 

ʘʣʜʘʛʜʣʳʛ ʭʘʥʛʘʭʘʜ 4532.37 ʪʦʥʥ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰ ʵʩʚʵʣ 7565.85 ʪʦʥʥ ɹʘʛʘʥʫʫʨʳʥ 
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ɹʦʜʠʪ ʪװʣʰʥʠʡ ʭʵʨʵʛʣʵʵ  3.4 4.2 3.2 3.2 0.8 3.4

ʉʪʘʥʜʘʨʪ ʪװʣʰʥʠʡ ʭʵʨʵʛʣʵʵ 1.5 1.4 1.5 1.5 1.4

ʊװʣʰʥʠʡ ʭʵʨʵʛʣʵʵʥʠʡ ʟᴇʨᴇᴇ1.9 2.8 1.6 1.7 1.9
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ɹʦʜʠʪ ʥװװʨʩʥʠʡ ʭʵʨʵʛʣʵʵ 5.6 7.0 5.3 5.3 1.4 5.6

ʉʪʘʥʜʘʨʪ ʥװװʨʩʥʠʡ ʭʵʨʵʛʣʵʵ 2.5 2.3 2.6 2.5 2.4

ʅװװʨʩʥʠʡ ʭʵʨʵʛʣʵʵʥʠʡ ʟᴇʨᴇᴇ3.1 4.7 2.8 2.9 3.2
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ʭװʨʵʥ ʥװװʨʩ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. ʍʵʨʵʚ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ ʥʴ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ 

ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09 ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʩʘʥ ʙʦʣ 1666.58 ʪʦʥʥ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰ 

ʵʩʚʵʣ 2787.02 ʪʦʥʥ ʭװʨʵʥ  ʥװװʨʩ ʟʘʨʮʫʫʣʘʭʘʘʨ ʙʘʡʩʘʥ ʙʘʡʥʘ.  

2.7.2.2. ʕʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʳʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʘʥʛʘʭʘʜ 

ʰʘʘʨʜʘʛʜʘʭ ʪװʣʰʥʠʡ ʪʦʦʮʦʦʥʜ װʥʜʵʩʣʵʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʪʦʦʮʦʦʛ ʭʠʡʣʵʵ. ʊʦʦʮʦʦʥʜ 

ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ װʥʠʡʛ 150 ʪᴇʛ/ʢʛ, ɹʘʛʘʥʫʫʨʳʥ ʥװװʨʩʥʠʡ װʥʵ 283 ʪᴇʛ/ʢʛ, ʮʘʭʠʣʛʘʘʥ 

ʵʨʯʠʤ ʭװʯʥʠʡ װʥʵ 108.3 ʪᴇʛ/ʢɺʪ*ʮ ʛʵʞ ʪʫʩ ʪʫʩ ʘʚʯ ʪʦʦʮʦʚ.  

ɹʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʵʵʩ ʦʣʩʦʥ ʙʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʦʣʦʥ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʥʵʛ ʘʡʣʳʥ ʩʘʡʞʨʫʫʣʩʘʥ 

ʪװʣʰʠʥʜ (װʥʵ 150 ʪᴇʛ/ʢʛ) ʟʘʨʮʫʫʣʘʭ ʟʘʨʜʣʳʥ ʪʦʦʮʦʦʛ ɻʨʘʬʠʢ 35.ïʪ ʭʘʨʫʫʣʘʚ.  

ʍʘʨʠʥ ʥʵʛ ʘʡʣʳʥ ʥװװʨʩʵʥʜ  ʟʘʨʮʫʫʣʘʭ ʟʘʨʜʣʳʥ (װʥʵ 100 ʪᴇʛ/ʢʛ) ʪʦʦʮʦʦʛ ɻʨʘʬʠʢ 

36. ïʪ ʭʘʨʫʫʣʘʚ.  

ɹʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʵʵʩ ʦʣʩʦʥ ʙʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʦʣʦʥ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʥ ʪʫʭʘʡʥ ʘʡʣʳʥ ʜʫʣʘʘʥʳ 

ʘʣʜʘʛʜʣʘʘ ʮʘʭʠʣʛʘʘʥʘʘʨ ( 108.3 ʪᴇʛ/ʢɺʪ*ʮ) ʰʠʡʜʩʵʥ ʪʦʭʠʦʣʜʦʣʜ ʛʘʨʘʭ ʮʘʭʠʣʛʘʘʥʳ װʥʠʡʥ 

ʪʦʦʮʦʦʛ ɻʨʘʬʠʢ 37.ïʪ ʭʘʨʫʫʣʘʚ. 

 

ɻʨʘʬʠʢ 35. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʩʘʡʞʨʫʫʣʩʘʥ ʪϮʣʰʠʥʠʡ ʟʘʨʜʘʣ 
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ɹʦʜʠʪ ʪװʣʰʥʠʡ ʟʘʨʜʘʣ 506.4 627.3 479.5 478.9 127.2 505.1

ʉʪʘʥʜʘʨʪ ʪװʣʰʥʠʡ ʟʘʨʜʘʣ 224.0 207.6 232.2 221.9 213.3

ʊװʣʰʥʠʡ ʟʘʨʜʣʳʥ ʟᴇʨᴇᴇ282.4 419.7 247.3 257.0 291.8
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ɻʨʘʬʠʢ 36. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʥϮϮʨʩʥʠʡ ʟʘʨʜʘʣ 

 

ɻʨʘʬʠʢ 37. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʭʘʣʘʘʣʪʘʥʜ ʟʘʨʮʫʫʣʘʭ ʮʘʭʠʣʛʘʘʥʳ ʟʘʨʜʘʣ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʫʚʴʜ ʭʵʤʞʠʣʪʵʵʩ ʛʘʨʩʘʥ 

ʙʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 28.83 ʩʘʷ ʢɺʪ*ʮ ʜʫʣʘʘʥʳʛ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʵʵʨ ʭʘʥʛʘʭ ʙʦʣ 

679.85 ʩʘʷ ʪᴇʛʨᴇʛ, ɹʘʛʘʥʫʫʨʳʥ ʭװʨʵʥ ʥװװʨʩʵʵʨ ʭʘʥʛʘʚʘʣ 2141.13 ʩʘʷ ʪᴇʛʨᴇʛ, ʮʘʭʠʣʛʘʘʥ 

ʵʨʯʠʤ ʭװʯʵʵʨ ʭʘʥʛʘʚʘʣ 3121.84 ʩʘʷ ʪᴇʛʨᴇʛ ʪʫʩ ʪʫʩ ʟʘʨʮʫʫʣʘʭʘʘʨ ʙʘʡʥʘ.  

2.7.2.3. ʍװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪʳʛ ʪʦʦʮʦʭ: 

ʕʨʯʠʤ ʭװʯʥʠʡ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʫʫʜʘʜ ʵʢʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘʛ ʟʘʡʣʰʛװʡ ʭʠʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʜʘʛ. ʍʘʣʘʘʣʪʘʥʜ ʥװװʨʩ ʘʰʠʛʣʘʭ ʥʴ ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʠʥʜ ʪʦʜʦʨʭʦʡ 
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ɹʦʜʠʪ ʥװװʨʩʥʠʡ ʟʘʨʜʘʣ619.2 582.8 584.9 546.3 141.5 573.0

ʉʪʘʥʜʘʨʪ ʥװװʨʩʥʠʡ ʟʘʨʜʘʣ 253.4 239.8 237.5 229.0 234.3

ʅװװʨʩʥʠʡ ʟʘʨʜʣʳʥ ʟᴇʨᴇᴇ365.8 342.9 347.4 317.3 338.7
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ɹʦʜʠʪ ʮʘʭʠʣʛʘʘʥʳ װʥʵ 2325.3 2880.6 2201.9 2199.3 583.9 2319.3

ʉʪʘʥʜʘʨʪ ʮʘʭʠʣʛʘʘʥʳ װʥʵ 1028.5 953.3 1066.4 1019.0 979.3

ʎʘʭʠʣʛʘʘʥʳ װʥʠʡʥ ʟᴇʨᴇᴇ1296.8 1927.3 1135.5 1180.3 1339.9
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ʭʵʤʞʵʵʥʠʡ ʭװʣʵʤʞʠʡʥ ʭʠʡ ʷʣʛʘʨʫʫʣʞ ʙʘʡʜʘʛ. ʍװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪʳʛ 

ʪʦʦʮʩʦʥʦʦʨ ʵʢʦʣʦʛʠʜ װʟװװʣʵʭ ʥᴇʣᴇᴇʣʣʠʡʛ ʪʦʦʮʦʞ, ʫʨʴʜʯʠʣʘʥ ʩʵʨʛʠʡʣʵʭ ʙʦʣʦʤʞʠʡʛ 

ʪʦʜʦʨʭʦʡʣʞ ᴇʛʜᴇʛ. ɼʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʪʫʭʘʡʜ ʘʡʣ ᴇʨʭװװʜ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʘʘ 

ʜʫʣʘʘʣʩʥʘʘʨ ʪװʣʰʥʠʡ ʟʘʨʮʫʫʣʘʣʪ ʙʫʫʨʯ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ᴇʥʜᴇʨ װʨ ʘʰʠʛʪʘʡ ʪᴇʜʠʡʛװʡ 

ʭװʨʵʵʣʵʥ ʙʫʡ ʦʨʯʥʳ ʙʦʭʠʨʜʦʣ ʙʘʛʘʩʘʭ ʙʦʣʦʤʞʪʦʡ. 

ɹʘʨʠʣʛʳʥ ʭʵʤʞʠʣʪʵʵʩ ʦʣʩʦʥ ʙʦʜʠʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʙʦʣʦʥ ɹʅʙɼ 23-02-09 

ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʜʵʵʨ ʪʫʣʛʫʫʨʣʘʩʘʥ ʥװװʨʩʥʠʡ (1ʢʛ ʥװװʨʩʥʵʵʩ 

3.65 ʢʛ CO2 ̫ ʣʛʘʨʥʘ*) ʭʵʨʵʛʣʵʵʥʵʵʩ ʥʵʛ ʘʡʣ ʞʠʣʜ ʜʫʥʜʞʘʘʨ ʷʣʛʘʨʫʫʣʞ ʙʘʡʛʘʘ ʭװʣʵʤʞʠʡʥ 

ʭʠʡʥ (CO2) ʭʵʤʞʵʵʛ ʪʦʦʮʩʦʥ װʨ ʜװʥʛ ɻʨʘʬʠʢ 38.ïʪ ʭʘʨʫʫʣʘʚ.  

 

ɻʨʘʬʠʢ 38. ʅʵʛ ʘʡʣʳʥ ʜʫʥʜʞʘʘʨ ʷʣʛʘʨʫʫʣʞ ʙʘʡʛʘʘ ʭϮʣʵʤʞʠʡʥ ʭʠʡ 

ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʭʘʥʛʘʭʘʜ ʰʘʘʨʜʘʛʜʘʭ 

ʪװʣʰʥʠʡ ʪʦʦʮʦʦʥʜ װʥʜʵʩʣʵʥ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪʳʥ ʪʦʦʮʦʦʛ ʭʠʡʣʵʵ. ʊʫʩ 

ʭʦʨʦʦʥʳ 549 ʛʵʨʵʵʩ 2835.82 ʪʦʥʥ, 1141 ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʘʘʩ 24779.53 ʪʦʥʥ ʭװʣʵʤʞʠʡʥ 

ʭʠʡ ʪʫʩ ʪʫʩ ʷʣʛʘʨʯ ʙʘʡʥʘ. ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09 ʩʪʘʥʜʘʨʪʳʛ 

ʭʘʥʛʘʥ ʜʫʣʘʘʣʙʘʣ ʥʵʛ ʘʡʣʳʥ ʜʫʥʜʘʞ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪ ʥʴ ʩʫʫʮʥʳ ʪᴇʨʣᴇᴇʩ 

ʭʘʤʘʘʨʘʥ ʪʦʦʩʛʦʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʫʚʴʜ 11.5 ʪʦʥʥ/ʞʠʣ, ʰʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ 

ʙʘʨʠʣʛʳʥ ʭʫʚʴʜ 17 ʪʦʥʥ/ʞʠʣ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʫʚʴʜ 10.0 ʪʦʥʥ/ʞʠʣ, ʧʘʣʢʘʥ 

ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʫʚʴʜ 10.4 ʪʦʥʥ/ʞʠʣ, ʜװʥʟʵʥ ʭʘʥʘʪʘʡ ʙʘʨʠʣʛʳʥ ʭʫʚʴʜ  11.9 ʪʦʥʥ/ʞʠʣ-

ʵʵʨ ʪʫʩ ʪʫʩ ʙʫʫʨʘʭʘʘʨ ʙʘʡʥʘ. 
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ɹʦʜʠʪ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪ 20.6 25.5 19.5 19.5 5.2 20.5

ʉʪʘʥʜʘʨʪ ʭװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪ 9.1 8.4 9.4 9.0 8.7

ʍװʣʵʤʞʠʡʥ ʭʠʡʥ ʷʣʛʘʨʫʫʣʘʣʪʳʥ ʟᴇʨᴇᴇ11.5 17.0 10.0 10.4 11.9
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2.8. ɹɸʈʀʃɻʓʅ ʄɸʊɽʈʀɸʃʓʅ ɼʋʃɸɸʅʓ ɸʃɼɸɻɼʃʓɻ ʍʕʄɾʉʕʅ תʈ ɼתʅ: 

ʄʦʥʛʦʣ ʦʨʥʳ ʵʨʩ ʪʵʩ ʫʫʨ ʘʤʴʩʛʘʣʘʘʩ ʭʘʤʘʘʨʘʥ ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʘ ʙʦʣʦʥ ʘʤʠʥʳ 

ʦʨʦʥ ʩʫʫʮʥʳ ʙʘʨʠʣʛʳʛ ʷʥʟ ʙװʨʠʡʥ ʜʫʣʘʘʥ ʪʫʩʛʘʘʨʣʘʛʯ ʤʘʪʝʨʠʘʣʘʘʨ ʜʫʣʘʘʣʞ ʙʘʡʥʘ. 

ɹʠʜʥʠʡ ʵʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʟʦʨʠʣʛʦ ʥʴ  ʙʘʨʠʣʛʳʥ װʥʜʩʵʥ ʤʘʪʝʨʠʘʣʫʫʜ ʙʦʣʦʥ ʜʫʣʘʘʥ 

ʪʫʩʛʘʘʨʣʘʛʯ ʤʘʪʝʨʠʘʣʫʫʜʳʥ ʜʫʣʘʘʥʳ ʵʩʵʨʛװװʮʣʠʡʥ ʪʦʦʮʦʭ, ʪʵʜʛʵʵʨ ʤʘʪʝʨʠʘʣʫʫʜʳʥ 

ʤʵʜʵʵʣʣʠʡʛ ʥʵʛ ʜʦʨʦʦʩ ʘʚʯ ʙʦʣʦʭ ʩʘʥ ʙװʨʜװװʣʵʭ ʥʴ ʥʵʥ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ ʛʵʞ װʟʵʥ 

ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʫʫʜʳʥ ʭʫʚʠʡʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʛ ʭʵʤʞʠʣʪʵʵʨ ʛʘʨʛʘʣʘʘ.  

ʍʵʤʞʠʣʪʠʡʛ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʵʵʨ ɸʤʝʨʠʢʠʡʥ ʥʵʛʜʩʵʥ ʫʣʩʘʜ װʡʣʜʚʵʨʣʵʛʜʩʵʥ 

ñʌʣʘʢʩʊʝʢò (FluxTeq) ʙʨʵʥʜʠʡʥ ʙʘʛʘʞʠʡʛ ʘʰʠʛʣʘʩʘʥ. ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ 

ʢʦʵʬʬʠʮʠʝʥʪʠʡʛ ISO 9869 ʙʦʣʦʥ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯʠʡʥ ʩʪʘʥʜʘʨʪ ʙʦʣʦʭ ASTM 

1046 (American Society of the International Association for Testing and Materials), ASTM 

1155,  ASTM 1041 ʩʪʘʥʜʘʨʪʳʥ ʰʘʘʨʜʣʘʛʘ ʭʘʥʛʘʩʘʥ ʤʵʜʨʵʛʯ ʘʰʠʛʣʘʥ ʭʵʤʞʠʣʪʠʡʛ 

ʛװʡʮʵʪʛʵʚ.  

ʍϮʩʥʵʛʪ 28. ɹʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥʳ ʵʩʵʨʛϮϮʮʵʣ, ʜʫʣʘʘʥ ʥʵʚʪʨϮϮʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪ 

(ʍʘʚʩʨʘʣʪ 4) 

ɹʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣ 
ɿʫʟʘʘ

ʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳ

ʥ ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵ

ʣ R ʫʪʛʘ 

(ʤ² ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣ

ʪ U ʫʪʛʘ 

(ɺʪ/ ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװ

ʨ (ɺʪ/ ʤ 

°K) 

ʉʵʥʜʚʠʯ  0.05 34.9 1.548 0.646 0.032 

ʍᴇʭ ʪʦʦʩʛʦ  0.055 15.8 0.199 5.034 0.277 

ʎʘʛʘʘʥ ʪʦʦʩʛʦ  0.05 20.6 0.323 3.096 0.155 

ʉʘʘʨʘʣ ʪʦʦʩʛʦ  0.06 14.9 0.184 5.491 0.329 

ʂʨʦʚʣʷ ʭᴇᴇʩᴇʥʮᴇʨ  0.05 34.5 1.817 0.551 0.028 

ɹʘʟʘʣʴʪ -100 0.05 36.6 1.805 0.554 0.028 

ʈʦʩʪʦʨʛ ʙʘʟʘʣʴʪ - 75 0.045 42.9 1.273 0.785 0.035 

ʂʨʦʚʣʷ ʭᴇᴇʩᴇʥʮᴇʨ  0.05 30.2 1.804 0.555 0.028 

ʍᴇᴇʩᴇʥʮᴇʨʪʵʡ ʙʣʦʢ  0.145 32.7 1.210 0.827 0.120 

ʋʣʠʘʩʪʘʡʥ ʰʦʭʦʡʥ 

ʙʣʦʢ 0.245 44.6 2.273 0.441 0.108 

ʋʣʘʘʥ ʪʦʦʩʛʦ 0.06 21.3 0.258 3.882 0.233 

ʍᴇᴇʩᴇʥ ʰʠʣ  0.1 37.0 2.182 0.458 0.046 

ʍᴇᴇʩᴇʥʮᴇʨ  0.095 36.7 2.423 0.413 0.039 

ʅʘʨʩʘʥ ʙʘʥʟ  0.05 21.1 0.382 2.616 0.131 

ʋʣʠʘʩʪʘʡʥ ʭᴇʥʛᴇʥ 

ʪʦʦʩʛʦ  0.05 23.9 0.474 2.108 0.105 

ʐʠʣʵʥ ʭᴇʚᴇʥ 

(ʈʦʩʪʦʨʛ) 0.05 14.9 1.647 0.607 0.030 

ʄɸʂ ʙʣʦʢ  0.05 22.4 0.551 1.822 0.091 
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ʉʘʡʜʠʥʛ  0.01 24.3 0.792 1.263 0.013 

ʍᴇᴇʩᴇʥʮᴇʨ  0.05 30.0 1.543 0.648 0.032 

ʋʣʠʘʩʪʘʡʥ ʙʣʦʢ 

(6ʩʤ) 0.06 28.4 0.654 1.530 0.092 

ʋʣʠʘʩʪʘʡʥ ʙʣʦʢ 

(10ʩʤ) 0.1 37.4 0.805 1.244 0.124 

ʍᴇᴇʩᴇʥʮᴇʨ (9.5 ʩʤ) 0.095 47.7 2.089 0.479 0.045 

ʍᴇᴇʩᴇʥʮᴇʨ (4.25 ʩʤ) 0.0425 40.5 0.909 1.100 0.047 

ʍᴇᴇʩᴇʥʮᴇʨ (6.5 ʩʤ) 0.065 45.7 1.269 0.788 0.051 

 

2.9. ɼװʛʥʵʣʪ  

ɼʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʭʵʤʞʠʣʪʠʡʛ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʘʰʠʭ ʭʠʡʮʠʡʥ ʪᴇʨᴇʣ, 

ʙװʨʵʵʩ ʪᴇʣᴇᴇʣװװʣʵʥ 7 ʙʘʡʰʠʥ, 1 ʛʵʨʪ ʷʚʫʫʣʣʘʘ. ʍʵʤʞʠʣʪʠʡʥ ʜװʥʛʵʵʨ ʂʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ 

ʙʘʨʠʛʜʩʘʥ ʤʦʜʦʥ ʙʘʨʠʣʛʳʥ ʛʘʜʥʘ ʭʘʥʘ, ʮʦʥʭ, ʜʵʵʚʨʵʵʨ ʘʣʜʘʛʜʘʭ ʜʫʣʘʘʥʳ ʭʵʤʞʵʵ ʭʘʤʛʠʡʥ 

ʙʘʛʘ ʙʫʶʫ 6139.68 ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʚ. ʕʥʵ ʥʴ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-

09 ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʩʘʥ ʪʦʭʠʦʣʜʦʣ ʶʤ. ɹʫʩʘʜ ʙʘʨʠʣʛʫʫʜʳʥ ʭʘʰʠʭ ʭʠʡʮʵʵʨ ʘʣʜʘʭ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ᴇʥʜᴇʨ ʙʘʡʛʘʘ ʥʴ ʵʜʛʵʵʨ ʙʘʨʠʣʛʫʫʜ ʥʴ ʜʫʣʘʘʥ ʭʘʤʛʘʘʣʣʳʥ ʩʪʘʥʜʘʨʪʳʥ 

ʜʘʛʫʫ ʙʘʨʠʛʜʘʘʛװʡ, ʜʫʣʘʘʣʛʘ ʤʫʫʪʘʡ ʙʘʡʛʘʘʪʘʡ ʭʦʣʙʦʦʪʦʡ. 

ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʘʡʣ ᴇʨʭʠʡʥ ʙʘʨʠʣʛʘ, ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮ, 

ʛʵʨʠʡʥ ʞʠʣʠʡʥ ʥʠʡʪ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ 28.83 ʩʘʷ ʢɺʪ*ʮ/ʞʠʣ ʙʘʡʥʘ. ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ 

ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09 ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʭ װʝʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ 1141 ʘʤʠʥʳ 

ʦʨʦʥ ʩʫʫʮʥʳ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 10.62 ʩʘʷ ʢɺʪ*ʮ/ʞʠʣ ʙʦʣʞ ʙʘʛʘʩʘʭʘʘʨ 

ʙʘʡʥʘ.  

ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ ʙʘʨʠʣʛʘ ʙʦʣʦʥ ʛʵʨʠʡʥ ʞʠʣʠʡʥ 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ ʘʪʦʦʮʩʦʥ װʨ ʜװʥ ʙʦʣʦʥ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-

09 ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʩʘʥ װʝʠʡʥ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʟᴇʨᴇᴇʛ ʪʦʦʮʦʞ װʟʵʭʵʜ ʦʜʦʦʛʠʡʥ 

ʙʘʡʛʘʘ ʙʘʡʜʘʣʜ ʭʘʰʠʭ ʭʠʡʮʠʡʥ ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʘʥ  ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ 50-70 ʭʫʚʠʘʨ 

ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ. ʋʨʴʜʯʠʣʩʘʥ ʪʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ ʜʵʵʨʭ ʭʦʨʦʦʥʳ ʘʡʣ ᴇʨʭװװʜ 

ʞʠʣʜʵʵ 756.8 ʩʘʷ ʪᴇʛʨᴇʛʥʠʡ  ʪװװʭʠʡ ʥװװʨʩ ʪװʣʞ 24779.5 ʪʦʥʥ ʭװʣʵʤʞʠʡʥ ʭʠʡ ̫ ʣʛʘʨʫʫʣʞ 

ʙʘʡʩʘʥ ʙʦʣ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰ ʭʵʨʵʛʣʵʞ ʵʭʵʣʩʥʵʵʨ ʞʠʣʜʵʵ 610 ʩʘʷ ʪᴇʛʨᴇʛʥʠʡ ʪװʣʰ 

ʭʵʨʵʛʣʵʞ ʙʘʡʥʘ. ʍʵʨʵʚ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪʳʥ ʩʪʘʥʜʘʨʪʳʛ ʭʘʥʛʘʩʘʥ 

ʪʦʭʠʦʣʜʦʣʜ ʞʠʣʜʵʵ 14606.9 ʪʦʥʥ ʭװʣʵʤʞʠʡʥ ʭʠʡ ʷʣʛʘʨʫʫʣʘʭʘʘʩ ʟʘʡʣʩʭʠʡʞ, ʞʠʣʜ 

ʰʘʘʨʜʘʛʜʘʭ 4066.9 ʪʥ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʭʵʨʵʛʣʵʵ 1669.6 ʪʦʥʥ ʙʦʣʞ ʙʫʫʨʘʭ 



ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 2018-2020 

 

78 
 

ʙʦʣʦʤʞʪʦʡ ʫʯʨʘʘʩ ʜʵʵʨʭ ʘʡʣ ᴇʨʭʠʡʥ ʦʨʦʥ ʩʫʫʮʳʛ ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 

23-02-09 ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʜʫʣʘʘʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

ɹʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʭʵʤʞʠʣʪʵʵʨ ʪʦʦʩʛʦ, ʙʣʦʢ, 

ʭᴇᴇʩᴇʥʮᴇʨ ʟʵʨʵʛ 19 ʪᴇʨʣʠʡʥ ʜʵʵʞʠʡʛ ʭʵʤʞʩʵʥ ʙʦʣʥʦ. ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥʜ ʛʘʨʛʘʥ ʘʚʩʘʥ 

ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʢʦʵʬʬʠʮʠʝʥʪʠʡʥ ʫʪʛʳʛ ʙʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ ʩʪʘʥʜʘʨʪʪʘʡ 

ʭʘʨʴʮʫʫʣʘʥ װʟʵʞ, ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ ʙװʨʜװװʣʵʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʥʵʵʣʪʪʵʡ, ʰʫʫʜ ʘʰʠʛʣʘʭ 

ʙʦʣʦʤʞʪʦʡ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ, ʢʘʪʘʣʦʛʠʡʛ ʙװʨʜװװʣʵʥ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. ɹʘʨʠʣʛʳʥ ʤʘʪʝʨʠʘʣʳʥ 

ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥʛ ʌʠʟʠʢ,ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʚʝʙ ʩʘʡʪʘʜ 

ʙʘʡʨʰʫʫʣʩʘʥ ʙʦʣʥʦ. 
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3. ɽʈᴆʅʍʀʁ ɼתɻʅʕʃʊ  

ñʉʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʩʫʜʘʣʛʘʘò ʩʵʜʵʚʪ ʩʫʫʨʴ 

ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʙʘʨʠʣʛʳʥ ʙʦʣʦʥ ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʛ 

ʪʦʜʦʨʭʦʡʣʞ ᴇʛᴇʛʜʣʠʡʥ ʩʘʥ, ʢʘʪʘʣʦʛ ʙװʨʜװװʣʵʭ, ʥʘʨʥʳ ʵʨʯʠʤ ʭװʯʥʠʡ ʪʝʭʥʦʣʦʛʠʡʥ 

ʩʫʜʘʣʛʘʘ, ʥʘʨʥʳ ʵʥʝʨʛʠʡʛ ʭʫʨʠʤʪʣʫʫʣʘʭ ʩʠʩʪʝʤʠʡʥ ʵʣʝʢʪʨʦʥ ʫʜʠʨʜʣʘʛʳʥ ʟʘʛʚʘʨ, 

ʜʵʣʭʠʡʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʠʨʞ ʙʫʡ ʥʘʨʥʳ ʮʘʮʨʘʛʠʡʥ ʪᴇʨʣʠʡʛ ʷʣʛʘʥ ʙװʨʪʛʵʭ, ʭʵʤʞʠʣʪʠʡʥ 

ʥʵʛʞ ʟʦʭʠʦʥ ʙװʪʵʵʭ ʟʵʨʵʛ ʘʞʣʫʫʜʳʛ ʭʠʡʞ ʛװʡʮʵʪʛʵʚ. 

ʎʘʛ ʘʛʘʘʨʳʥ ʵʨʩ ʪʵʨʩ ʫʫʨ ʘʤʴʩʛʘʣʪʘʡ ʤʘʥʘʡ ʦʨʥʳ ʭʫʚʴʜ ʭʘʣʘʘʣʪʳʥ ʫʣʠʨʘʣʜ ʙʫʶʫ 

9 ï 5 ʩʘʨʜ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʥ ʭʵʨʵʛʣʵʵ ʦʛʮʦʤ ʥʵʤʵʛʜʜʵʛ. ʀʡʤʵʵʩ ʭʘʣʘʘʣʪʘʘ ʰʠʡʜʵʭ 

 ʣʰ ʘʰʠʛʣʘʜʘʛ. ɻʵʪʵʣ ʠʨʛʵʜ ʤʘʘʥʴװʯ ʵʩʚʵʣ ʭʘʪʫʫ ʪװʜʥʵʵʩ ʠʨʛʵʜ ʮʘʭʠʣʛʘʘʥ ʵʨʯʠʤ ʭװװ

ʤʘʪʝʨʠʘʣʳʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣ ʛʵʩʵʥ ʦʡʣʛʦʣʪʳʛ ʩʘʡʥ ʤʵʜʜʵʛʛװʡ, ʩʘʥʭװװʛʵʵʩʵʵ ʭʘʤʘʘʨʘʥ 

ʭʷʤʜ ʪᴇʩᴇʨ ʟʘʨʜʣʘʘʨ ʛʵʨ ʦʨʦʥ ʩʫʫʮʘʘ ʙʘʨʜɹʘʛ ʥʴ ʜʫʣʘʘʥ ʘʣʜʘʛʜʘʣ ʠʭ, ʭʘʣʘʘʣʪʳʥ ʟʘʨʜʘʣ 

ᴇʥʜᴇʨ ʙʘʡʭ װʥʜʩʵʥ ʰʘʣʪʛʘʘʥ ʙʦʣʞ ʙʘʡʥʘ. ʀʡʤʜ ʙʠʜ ʫʛ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʙʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ, ʭʘʰʠʭ ʭʠʡʮװװʜʠʡʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪʠʡʛ ʛװʡʮʵʪʛʵʞ, 

ᴇʛᴇʛʜᴇʭװװʥʠʡ ʙʘʘʟʳʛ ʙʠʡ ʙʦʣʛʦʥ, ʌʠʟʠʢ ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥʛʠʡʥ ʚʝʙ ʩʘʡʪʘʜ 

ʙʘʡʨʰʫʫʣʘʥ ʭʵʨʵʛʣʵʛʯʜʵʜ ʰʫʫʜ ʘʰʠʛʣʘʭ ʙʦʣʦʤʞʠʡʛ ʙװʨʜװװʣʩʵʥ. 

ɹʘʨʠʣʛʳʥ ʭʠʡʮװװʜʠʡʥ ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʣʳʥ ʭʵʤʞʠʣʪ ʭʠʡʛʜʩʵʥ ʦʨʦʥ ʩʫʫʮʥʳ 

ʙʘʨʠʣʛʫʫʜʘʘʩ ʥʠʡʩʣʵʣʠʡʥ 19-ʨ ʭʦʨʦʦʣʦʣʜ ʙʘʡʨʣʘʭ 1985 ʦʥʜ ʘʰʠʛʣʘʣʪʘʜ ʦʨʩʦʥ ʪᴇʤᴇʨ 

ʙʝʪʦʥʦʥ ʫʛʩʘʨʤʘʣ ʙʘʨʠʣʛʳʥ ʜʫʣʘʘʥ ʘʣʜʘʣʪ ʭʘʤʛʠʡʥ ʙʘʛʘ, ʭʘʨʠʥ ʮʦʥʭʥʳ ʜʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪʠʡʛ ʭʘʨʴʮʫʫʣʞ װʟʵʭʵʜ ʛʫʨʚʘʥ ʜʘʚʭʘʨ ʰʠʣʣʵʛʵʵʪʵʡ ʮʦʥʭʥʳ ʜʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ ʭʘʤʛʠʡʥ ʙʘʛʘ ʙʘʡʥʘ.  ɸʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʭʫʚʴʜ ʉʍɼ 17-ʨ ʭʦʨʦʦʥʳ ʘʡʣ 

ᴇʨʭᴇᴇʩ ʩʫʫʮʥʳ ʭʘʰʠʭ ʭʠʡʮʠʡʥ ʪᴇʨᴇʣ, ʙװʨʵʵʩ ʪᴇʣᴇᴇʣװװʣʵʥ 7 ʙʘʡʰʠʥ, 1 ʛʵʨʪ ʭʵʤʞʠʣʪ 

ʭʠʡʞ, ʪʫʩ ʭʦʨʦʦʥʳ ʥʠʡʪ ʩʫʫʮʥʳ ʜʫʣʘʘʥ ʘʣʜʘʛʜʣʳʥ ʪʘʨʭʘʣʪʳʥ ʟʫʨʘʛʣʘʣʳʛ ʙʦʣʦʚʩʨʫʫʣʘʥ 

ʛʘʨʛʘʩʘʥ.  

ʉװʭʙʘʘʪʘʨ ʜװװʨʛʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʥʠʡʪ ʙʘʨʠʣʛʘ,  ʦʨʦʥ ʩʫʫʮʳʛ ɹʘʨʠʣʛʳʥ 

ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-02-09 ʩʪʘʥʜʘʨʪʘʜ ʥʠʡʮװװʣʵʥ ʜʫʣʘʘʣʙʘʣ ʦʜʦʦʛʠʡʥ ʙʘʡʛʘʘ 

ʙʘʡʜʘʣʜ ʭʘʰʠʭ ʭʠʡʮʠʡʥ ʪᴇʨʣᴇᴇʩ ʭʘʤʘʘʨʘʥ  ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʛ 50-70 ʭʫʚʠʘʨ ʙʫʫʨʫʫʣʞ, 

ʞʠʣʜʵʵ 14606.9 ʪʦʥʥ ʭװʣʵʤʞʠʡʥ ʭʠʡ ̫ ʣʛʘʨʫʫʣʘʭʘʘʩ ʟʘʡʣʩʭʠʡʞ, ʞʠʣʜ h ʘʘʨʜʘʛʜʘʭ  4066.9 

ʪʥ ʩʘʡʞʨʫʫʣʩʘʥ ʪװʣʰʥʠʡ ʭʵʨʵʛʣʵʵ 1669.6 ʪʦʥʥ ʙʦʣʞ ʙʫʫʨʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ 

ʙʘʡʥʘ. ʀʡʤʵʵʩ ʜʵʵʨʭ ʘʡʣ ᴇʨʭʠʡʥ ʦʨʦʥ ʩʫʫʮʳʛ  ɹʘʨʠʣʛʳʥ ʜʫʣʘʘʥʳ ʭʘʤʛʘʘʣʘʣʪ ɹʅʙɼ 23-

02-09 ʩʪʘʥʜʘʨʪʳʥ ʜʘʛʫʫ ʜʫʣʘʘʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 
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ʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ʥʘʨʥʳ ʵʥʝʨʛʠʡʥ ʥᴇᴇʮ, ñRooftop PVò ʩʠʩʪʝʤʠʡʥ ʪʦʦʮʦʦʛʦʦʨ 

ʥʵʛʞ ʥʘʣʫʫ ʛʘʜʘʨʛʫʫʜ ʠʨʵʭ ʜʫʥʜʘʞ ʥʘʨʥʳ ʥʠʡʣʙʵʨ ʮʘʮʨʘʛ 1627.32 ʢɺʪʮ/ʤ2 ʞʠʣ װʝʜ 1,5 

ʩʘʷ  ʤ2 ʪʘʣʙʘʡ ʙװʭʠʡ ʙʘʨʠʣʛʳʥ ʜʵʵʚʨʵʩɻ ʞʠʣʜ ʜʫʥʜʞʘʘʨ 141.29 ʩʘʷ ʢɺʪ*ʮ ʮʘʭʠʣʛʘʘʥ 

ʵʨʯʠʤ ʭװʯ װʡʣʜʚʵʨʣʵʭ ʙʦʣʦʤʞʪʦʡ ʙʘʡʥʘ.  

ñPVSolò ʧʨʦʛʨʘʤ ʭʘʥʛʘʤʞ ʜʵʵʨ ʭʠʡʩʵʥ ʪʦʦʮʦʦʥʦʦʩ װʟʵʭʵʜ ʙʠʝ ʜʘʘʩʘʥ ʩʠʩʪʝʤʵʵʩ 

ʩװʣʞʵʵʥʜ ʭʦʣʙʦʛʜʩʦʥ ʥʝʪ-ʤʝʪʨʪʵʡ ʩʠʩʪʝʤ ʥʴ ʠʣװװ ʘʰʠʛʪʘʡ ʙʘʡʛʘʘ ʥʴ ʩʫʜʘʣʛʘʘʥʳ װʨ 

ʜװʥʛʵʵʩ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʄʘʥʘʡ ʫʣʩʳʥ ʭʫʚʴʜ ʰʫʛʘʤ ʩװʣʞʵʵʪʵʡ ʦʡʨ ʙʘʡʨʣʘʭ ʭʵʨʵʛʣʵʛʯʠʜ 

ʥʝʪ-ʤʝʪʨʪʵʡ ʥʘʨʥʳ ʵʥʝʨʛʠʡʥ ʩʠʩʪʝʤ, ʘʣʩʣʘʛʜʩʘʥ ʙװʩʵʜ ʙʫʡ ʭʵʨʵʛʣʵʛʯʠʜ ʙʠʝ ʜʘʘʩʘʥ 

ʩʠʩʪʝʤʠʡʛ ʪʫʩ ʪʫʩ ʩʦʥʛʦʭ ʥʴ ʘʰʠʛʪʘʡ ʭʫʚʠʣʙʘʨ ʙʘʡʭ ʶʤ. 
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5. ʍɸɺʉʈɸʃʊ 

5.1. ʍʘʚʩʨʘʣʪ-1 

ñʉʕʈɻʕʕɻɼʕʍ ʕʈʏʀʄ ʍתʏʅʀʁ ʊɽʍʅʀʂ, ʊɽʍʅʆʃʆɻʀʁʅ ʉʋɼɸʃɻɸɸò ʉʋʋʈʔ 

ʉʋɼɸʃɻɸɸʅʓ ʊᴆʉʃʀʁʅ ʍתʈʕʕʅɼ ʍʕɺʃʕɻɼʉʕʅ ɹתʊʕʕʃʀʁʅ ɾɸɻʉɸɸʃʊ 

ʉʫʫʨʴ ʩʫʜʘʣʛʘʘʥʳ ʪᴇʩʣʠʡʥ ʭװʨʵʵʥʜ ʦʣʦʥ ʫʣʩʳʥ ʙʦʣʦʥ ʜʦʪʦʦʜʳʥ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʭʫʨʘʣʜ ʥʠʡʪ 7 ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵʥʠʡ ʠʣʪʛʵʣ ʭʵʣʵʣʮװװʣʞ, ʜʦʪʦʦʜʳʥ ʵʨʜʵʤ 

ʰʠʥʞʠʣʛʵʵʥʠʡ ʙװʪʵʵʣʜ 6 ᴇʛװװʣʵʣ ʭʵʚʣװװʣʩʵʥ. ʄᴇʥ ɸʢʘʜʝʤʠʯ ɹʘʘʪʘʨʳʥ ʏʘʜʨʘʘ ʘʛʩʥʳ 

ʤʵʥʜʵʣʩʥʠʡ 80 ʥʘʩʥʳ ʦʡʥ ʭװʨʵʵʥʜ ñɸʢʘʜʝʤʠʯ ɹʘʘʪʘʨʳʥ ʏʘʜʨʘʘ ʙʘ ʐʠʥʞʣʵʭ ʫʭʘʘʥò 

ʰʠʥʞʣʵʭ ʫʭʘʘʥ ʪʘʥʠʥ ʤʵʜʵʭװʡʥ ʥʦʤ ʛʘʨʛʘʩʘʥ. 

1. ʐ.ʄʦʣʦʨ, ɹ.ʄʵʥʜʙʘʷʨ, ɹ.ʄᴇʥʛᴇʥʮʘʮʨʘʣ, ʊ.ɻʘʣʙʘʘʪʘʨ ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ 

ʥᴇʭʮᴇʣʜ ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʠʝ ʜʘʘʩʘʥ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭ 

ʪʝʭʥʠʢ, ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʙʦʣʦʤʞò ʌʊʍ ɹװʪʵʵʣ 45, 2018 ʦʥ, ʭʫʫʜʘʩ 110-123 

2. ʐ.ʄʦʣʦʨ, ɹ.ʄʵʥʜʙʘʷʨ, ɹ.ʄᴇʥʛᴇʥʮʘʮʨʘʣ, ʊ.ɻʘʣʙʘʘʪʘʨ ñɸʤʴʥʳ ʩʫʫʮʘʥʜ 

ʩʵʨʛʵʵʛʜʵʭ ʵʨʯʠʤ ʭװʯʥʠʡ ʙʠʝ ʜʘʘʩʘʥ ʭʘʣʘʘʣʪʳʥ ʩʠʩʪʝʤʠʡʛ ʘʰʠʛʣʘʭ ʪʝʭʥʠʢ, ʵʜʠʡʥ 

ʟʘʩʛʠʡʥ ʙʦʣʦʤʞò, ñʕʨʯʠʤ ʭװʯʥʠʡ ʙʦʜʣʦʛʦ ʪᴇʣᴇʚʣᴇʣʪ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ װʨ 

ʘʰʠʛò ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵ, ʦʥʦʣ ʧʨʘʢʪʠʢʠʡʥ ʙʘʛʘ ʭʫʨʣʳʥ ʵʤʭʪʛʵʣ-2019, ʭʫʫʜʘʩ 131-

144 

3. ɹ.ʄᴇʥʛᴇʥʮʘʮʨʘʣ, ʊ.ɻʘʣʙʘʘʪʘʨ, ɹ.ʄʵʥʜʙʘʷʨ, ʐ.ʄʦʣʦʨ ñʅʘʨʥʳ ʮʘʭʠʣʛʘʘʥ 

ʩʪʘʥʮʳʥ ʵʜʠʡʥ ʟʘʩʛʠʡʥ ʰʠʥʞʠʣʛʵʵʥʠʡ ʟʘʨʠʤ װʨ ʜװʥʛʵʵʩò, ñʕʨʯʠʤ ʭװʯʥʠʡ 

ʙʦʜʣʦʛʦ ʪᴇʣᴇʚʣᴇʣʪ, ʭᴇʨᴇʥʛᴇ ʦʨʫʫʣʘʣʪʳʥ װʨ ʘʰʠʛò ʵʨʜʵʤ ʰʠʥʞʠʣʛʵʵ, ʦʥʦʣ 

ʧʨʘʢʪʠʢʠʡʥ ʙʘʛʘ ʭʫʨʣʳʥ ʵʤʭʪʛʵʣ-2019, ʭʫʫʜʘʩ 123-131 

4. ʐ.ʄʦʣʦʨ, ɹ.ʄʵʥʜʙʘʷʨ, ɹ.ʄᴇʥʛᴇʥʮʘʮʨʘʣ, ʉ.ɹʘʷʥʥʘʩʘʥ, ʊ.ɻʘʣʙʘʘʪʘʨ ñɹʘʨʠʣʛʳʥ 

ʭʘʰʠʭ ʭʠʡʮʵʵʨ ʘʣʜʘʛʜʘʭ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʛ ʜʫʣʘʘʥʳ ʫʨʩʛʘʣ ʭʵʤʞʠʛʯ ʙʘʛʘʞʘʘʨ 

ʭʵʤʞʩʵʥ ʟʘʨʠʤ װʨ ʜװʥʛʵʵʩò ʌʊʍ-ʠʡʥ ʙװʪʵʵʣ ˉ46, ʭʫ. 87-101, 2019 ʦʥ 

5. ɹ.ʄʵʥʜʙʘʷʨ, ʐ.ʄʦʣʦʨ, ɹ.ʄᴇʥʛᴇʥʮʘʮʨʘʣ, ʉ.ɹʘʷʥʥʘʩʘʥ, ʊ.ɻʘʣʙʘʘʪʘʨ ñɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣʘʘʨ ʘʣʜʘʛʜʘʭ ʜʫʣʘʘʥʳ ʵʥʝʨʛʠʡʛ ñfluxteqò ʭʵʤʞʠʣʪʠʡʥ ʙʘʛʘʞʘʘʨ ʭʵʤʞʩʵʥ 

ʟʘʨʠʤ װʨ ʜװʥʛʵʵʩò ʌʊʍ-ʠʡʥ ʙװʪʵʵʣ ˉ46, ʭʫʫʜʘʩ 78-87, 2019 ʦʥ 

6. ɹ.ʄʵʥʜʙʘʷʨ, ʐ.ʄʦʣʦʨ, ɹ.ʄᴇʥʛᴇʥʮʘʮʨʘʣ, ʉ.ɹʘʷʥʥʘʩʘʥ, ʊ.ɻʘʣʙʘʘʪʘʨ 

ñʋʣʘʘʥʙʘʘʪʘʨ ʭʦʪʳʥ ɼʘʤʙʘʜʘʨʞʘʘ ʦʨʯʤʳʥ ʛʵʨ ʭʦʨʦʦʣʣʳʥ ʘʡʣ ᴇʨʭʠʡʥ ʘʤʠʥʳ 

ʩʫʫʮʥʳ ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣò ʌʊʍ-ʠʡʥ ʙװʪʵʵʣ ˉ47, ʭʫʫʜʘʩ 134-151 2020 ʦʥ 
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5.2. ʍʘʚʩʨʘʣʪ 2. 

 

ʍװʩʥʵʛʪ. ʉɹɼ-ʠʡʥ 17 ʜʫʛʘʘʨ ʭʦʨʦʦʥʳ ʩʦʥʛʦʛʜʩʦʥ ʘʤʠʥʳ ʦʨʦʥ ʩʫʫʮʥʳ ʪᴇʨᴇʣ, ʘʥʛʠʣʘʣ, ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʣʳʥ ʪʦʦʮʦʦ 

ʕʥʜ: S- ʭʘʥʘ, ʮʦʥʭʥʳ ʪʘʣʙʘʡ ʤ2,  U ï ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ɺʪ/ʤ2 °C, Q ï ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ɺʪ/ÁC 

 

  ʍʘʥʘ ʎʦʥʭ ɹʘʨʠʣʛʘ 

 ̄ ɸʥʛʠʣʘʣ ʊᴇʨᴇʣ  

S-ʭʘʥʘ 

(ʤ2)  

U-ʭʘʥʘ 

(ɺʪ/ ʤ2°C) 

Q-ʭʘʥʘ 

(ɺʪ/ÁC) 

S-ʮʦʥʭ 

(ʤ2)  

U-ʮʦʥʭ 

(ɺʪ/ʤ2°C) 

Q-ʮʦʥʭ 

(ɺʪ/ÁC) 
S (ʤ2)  

Q-ʭʘʥʘ, 

ʮʦʥʭ 

(ɺʪ/ÁC) 

Q-

ʜʵʵʚʵʨ 

(ɺʪ/ÁC) 

Q-ʥʠʡʪ 

(ɺʪ/ÁC) 

1 2 ʐʘʚʘʨʜʣʘʛʘʪʘʡ ʭʘʥʘʪʘʡ 38.94 1.10 42.72 3.06 2.18 6.66 24 49.38 14.81 64.19 

2 6 ɼװʥʟʵʥ ʭʘʥʘʪʘʡ  129.92 0.53 68.99 14.72 3.57 52.54 128 121.52 36.46 157.98 

3 3 ɹʣʦʢʦʥ ʭʘʥʘʪʘʡ 79.30 0.62 49.40 17.30 2.21 38.15 104 87.55 26.27 113.82 

4 1 ʊʦʦʩʛʦʥ ʭʘʥʘʪʘʡ 55.38 0.46 25.25 5.10 3.70 18.85 48 44.10 13.23 57.33 

5 4 ʇʘʣʢʘʥ ʭʘʥʘʪʘʡ 103.92 0.63 65.16 8.02 2.44 19.58 128 84.74 25.42 110.17 

6   

ʄʦʜ, ʢʘʥʘʜ ʪʝʭʥʦʣʦʛʠʦʨ 

ʙʘʨʴʩʘʥ ʭʘʥʘʪʘʡ  74.70 0.21 15.91 6.90 1.37 9.47 72 25.38 7.61 32.99 

7 175 ʮʵʮʵʨʣʵʛ ʊʦʦʩʛʦ, ʙʣʦʢʦʥ ʭʘʥʘʪʘʡ  178.20 0.39 68.61 88.80 2.02 179.38 350 247.98 74.39 322.38 

8 5 ɻʵʨ  55.76 0.44 24.42 1.82 2.50 4.55 28.26 28.97  28.97 
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5.3. ʍʘʚʩʨʘʣʪ 3. 

ʋʃɸɸʅɹɸɸʊɸʈ ʍʆʊʓʅ ʉɹɼ-ʀʁʅ 17 ɼʋɻɸɸʈ ʍʆʈʆʆʅʓ  ʅʀʁʊ ɸʄʀʅʓ ʆʈʆʅ ʉʋʋʎʅʓ ɼʋʃɸɸʅ ɸʃɼɸɻɼʃʓʅ ʊʆʆʎʆʆ 

ʕʥʜ: S- ʭʘʥʘ, ʮʦʥʭʥʳ ʪʘʣʙʘʡ ʤ2,  U ï ʜʫʣʘʘʥ ʜʘʤʞʫʫʣʘʣʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪ ɺʪ/ʤ2 °C, ╠̎ ̉̊̓- ʪʫʭʘʡʥ ʘʛʰʠʥ ʜʘʭ ʜʫʣʘʘʥ ʢɺʪ/ÁC, Q ï 

ʜʫʣʘʘʥʳ ʘʣʜʘʛʜʘʣ ʢɺʪ*ʮ/ʞʠʣ 

  

 ̄
ɸʥʛʠʣʘʣ 

ʍʘʥʘ ʎʦʥʭ ɹʘʨʠʣʛʘ 
ɼʋʃɸɸʅʓ 

ɸʃɼɸɻɼɸʃ 

S U  Q  S  U Q S  
Q-ʭʘʥʘ, 

ʮʦʥʭ  

Q-

ʜʵʵʚʵʨ  

╠̎ ̉̊̓ 

(ʢɺʪ/ÁC) 

Q 

(ʢɺʪ*ʮ/ʞʠʣ) 

1 4 72.93 0.63 45.73 12.87 2.44 31.43 71 77.16 23.15 0.1003 18666.3 

2 1 65.45 0.46 29.85 11.55 3.70 42.69 58 72.53 21.76 0.0943 17548.2 

3 4 123.42 0.63 77.38 21.78 2.44 53.19 58 130.57 39.17 0.1697 31589.1 

4 1 67.32 0.46 30.70 11.88 3.70 43.91 70 74.61 22.38 0.0970 18049.5 

5 3 115.94 0.62 72.23 20.46 2.21 45.11 222 117.34 35.20 0.1525 28389.3 

6 1 115.94 0.46 52.87 20.46 3.70 75.62 57 128.49 38.55 0.1670 31085.3 

7 1 67.32 0.46 30.70 11.88 3.70 43.91 60 74.61 22.38 0.0970 18049.5 

8 1 127.16 0.46 57.98 22.44 3.70 82.94 167 140.92 42.28 0.1832 34093.5 

9 2 95.37 1.097 104.62 16.83 2.177 36.64 137 141.26 42.38 0.1836 34175.0 

10 4 175.78 0.63 110.21 31.02 2.44 75.75 112 185.96 55.79 0.2418 44990.5 

11 1 78.54 0.46 35.81 13.86 3.70 51.23 94 87.04 26.11 0.1132 21057.8 

12 2 110.33 1.097 121.03 19.47 2.177 42.39 164 163.42 49.03 0.2124 39535.8 

13 1 63.58 0.46 28.99 11.22 3.70 41.47 66 70.46 21.14 0.0916 17046.8 

14 2 100.98 1.097 110.78 17.82 2.177 38.79 45 149.57 44.87 0.1944 36185.3 

15 1 44.88 0.46 20.47 7.92 3.70 29.27 36 49.74 14.92 0.0647 12033.0 

16 2 43.01 1.097 47.18 7.59 2.177 16.52 29 63.71 19.11 0.0828 15412.2 

17 1 100.98 0.46 46.05 17.82 3.70 65.86 92 111.91 33.57 0.1455 27074.3 

18 2 37.40 1.097 41.03 6.6 2.177 14.37 23 55.40 16.62 0.0720 13402.0 

19 2 35.53 1.097 38.98 6.27 2.177 13.65 21 52.63 15.79 0.0684 12731.9 

20 3 104.72 0.62 65.24 18.48 2.21 40.75 42 105.99 31.80 0.1378 25641.9 

21 1 89.76 0.46 40.93 15.84 3.70 58.54 101 99.48 29.84 0.1293 24066.0 
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22 3 56.10 0.62 34.95 9.90 2.21 21.83 46 56.78 17.03 0.0738 13736.7 

23 3 142.12 0.62 88.54 25.08 2.21 55.30 88 143.84 43.15 0.1870 34799.7 

24 4 65.45 0.63 41.04 11.55 2.44 28.21 67 69.24 20.77 0.0900 16751.8 

25 2 119.68 1.097 131.29 21.12 2.177 45.98 59 177.27 53.18 0.2304 42886.3 

26 1 102.85 0.46 46.90 18.15 3.70 67.08 179 113.98 34.19 0.1482 27575.7 

27 4 61.71 0.63 38.69 10.89 2.44 26.59 67 65.29 19.59 0.0849 15794.5 

28 4 130.90 0.63 82.07 23.10 2.44 56.41 67 138.48 41.55 0.1800 33503.6 

29 4 138.38 0.63 86.76 24.42 2.44 59.63 81 146.40 43.92 0.1903 35418.0 

30 2 153.34 1.097 168.21 27.06 2.177 58.91 86 227.12 68.14 0.2953 54948.0 

31 4 56.10 0.63 35.17 9.90 2.44 24.18 55 59.35 17.81 0.0772 14358.7 

32 1 71.06 0.46 32.40 12.54 3.70 46.35 88 78.75 23.63 0.1024 19052.3 

33 1 119.68 0.46 54.57 21.12 3.70 78.06 57 132.63 39.79 0.1724 32088.0 

34 1 84.15 0.46 38.37 14.85 3.70 54.89 99 93.26 27.98 0.1212 22561.9 

35 2 69.19 1.097 75.90 12.21 2.177 26.58 86 102.48 30.74 0.1332 24793.6 

36 3 127.16 0.62 79.22 22.44 2.21 49.48 70 128.70 38.61 0.1673 31136.6 

37 2 91.63 1.097 100.52 16.17 2.177 35.20 126 135.72 40.72 0.1764 32834.8 

38 1 57.97 0.46 26.43 10.23 3.70 37.81 57 64.24 19.27 0.0835 15542.6 

39 2 41.14 1.097 45.13 7.26 2.177 15.81 30 60.94 18.28 0.0792 14742.1 

40 4 130.90 0.63 82.07 23.10 2.44 56.41 73 138.48 41.55 0.1800 33503.6 

41 1 102.85 0.46 46.90 18.15 3.70 67.08 148 113.98 34.19 0.1482 27575.7 

42 2 71.06 1.097 77.95 12.54 2.177 27.30 80 105.25 31.58 0.1368 25463.7 

43 1 112.20 0.46 51.16 19.80 3.70 73.18 50 124.34 37.30 0.1616 30082.5 

44 1 149.60 0.46 68.22 26.40 3.70 97.57 74 165.79 49.74 0.2155 40110.1 

45 2 50.49 1.097 55.39 8.91 2.177 19.40 45 74.78 22.44 0.0972 18092.6 

46 1 78.54 0.46 35.81 13.86 3.70 51.23 82 87.04 26.11 0.1132 21057.8 

47 1 67.32 0.46 30.70 11.88 3.70 43.91 69 74.61 22.38 0.0970 18049.5 

48 4 67.32 0.63 42.21 11.88 2.44 29.01 76 71.22 21.37 0.0926 17230.4 

49 1 48.62 0.46 22.17 8.58 3.70 31.71 42 53.88 16.16 0.0700 13035.8 

50 2 112.20 1.097 123.08 19.8 2.177 43.10 54 166.19 49.86 0.2160 40205.9 

51 1 46.75 0.46 21.32 8.25 3.70 30.49 37 51.81 15.54 0.0674 12534.4 

52 2 123.42 1.097 135.39 21.78 2.177 47.42 64 182.81 54.84 0.2376 44226.4 
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53 4 76.67 0.63 48.07 13.53 2.44 33.04 90 81.11 24.33 0.1054 19623.5 

54 1 149.60 0.46 68.22 26.40 3.70 97.57 88 165.79 49.74 0.2155 40110.1 

55 2 52.36 1.097 57.44 9.24 2.177 20.12 39 77.55 23.27 0.1008 18762.7 

56 2 52.36 1.097 57.44 9.24 2.177 20.12 48 77.55 23.27 0.1008 18762.7 

57 4 84.15 0.63 52.76 14.85 2.44 36.26 97 89.03 26.71 0.1157 21538.0 

58 1 134.64 0.46 61.40 23.76 3.70 87.82 65 149.21 44.76 0.1940 36099.1 

59 4 63.58 0.63 39.86 11.22 2.44 27.40 71 67.26 20.18 0.0874 16273.2 

60 2 112.20 1.097 123.08 19.8 2.177 43.10 169 166.19 49.86 0.2160 40205.9 

61 1 127.16 0.46 57.98 22.44 3.70 82.94 73 140.92 42.28 0.1832 34093.5 

62 2 48.62 1.097 53.34 8.58 2.177 18.68 39 72.01 21.60 0.0936 17422.5 

63 1 134.64 0.46 61.40 23.76 3.70 87.82 77 149.21 44.76 0.1940 36099.1 

64 2 41.14 1.097 45.13 7.26 2.177 15.81 28 60.94 18.28 0.0792 14742.1 

65 1 211.31 0.46 96.36 37.29 3.70 137.82 726 234.18 70.25 0.3044 56655.5 

66 1 69.19 0.46 31.55 12.21 3.70 45.13 85 76.68 23.00 0.0997 18550.9 

67 1 87.89 0.46 40.08 15.51 3.70 57.32 119 97.40 29.22 0.1266 23564.7 

68 3 54.23 0.62 33.79 9.57 2.21 21.10 41 54.89 16.47 0.0714 13278.8 

69 4 67.32 0.63 42.21 11.88 2.44 29.01 20 71.22 21.37 0.0926 17230.4 

70 2 57.97 1.097 63.59 10.23 2.177 22.27 48 85.86 25.76 0.1116 20773.0 

71 1 127.16 0.46 57.98 22.44 3.70 82.94 167 140.92 42.28 0.1832 34093.5 

72 2 76.67 1.097 84.11 13.53 2.177 29.45 74 113.56 34.07 0.1476 27474.0 

73 1 123.42 0.46 56.28 21.78 3.70 80.50 67 136.78 41.03 0.1778 33090.8 

74 2 46.75 1.097 51.28 8.25 2.177 17.96 37 69.25 20.77 0.0900 16752.4 

75 2 69.19 1.097 75.90 12.21 2.177 26.58 72 102.48 30.74 0.1332 24793.6 

76 2 63.58 1.097 69.75 11.22 2.177 24.43 65 94.17 28.25 0.1224 22783.3 

77 2 33.66 1.097 36.93 5.94 2.177 12.93 20 49.86 14.96 0.0648 12061.8 

78 2 91.63 1.097 100.52 16.17 2.177 35.20 105 135.72 40.72 0.1764 32834.8 

79 1 31.79 0.46 14.50 5.61 3.70 20.73 18 35.23 10.57 0.0458 8523.4 

80 2 61.71 1.097 67.70 10.89 2.177 23.71 66 91.40 27.42 0.1188 22113.2 

81 4 31.79 0.63 19.93 5.61 2.44 13.70 17 33.63 10.09 0.0437 8136.6 

82 2 63.58 1.097 69.75 11.22 2.177 24.43 61 94.17 28.25 0.1224 22783.3 

83 3 183.26 0.62 114.17 32.34 2.21 71.31 110 185.48 55.64 0.2411 44873.3 
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84 2 76.67 1.097 84.11 13.53 2.177 29.45 79 113.56 34.07 0.1476 27474.0 

85 2 43.01 1.097 47.18 7.59 2.177 16.52 33 63.71 19.11 0.0828 15412.2 

86 1 59.84 0.46 27.29 10.56 3.70 39.03 63 66.32 19.90 0.0862 16044.0 

87 1 67.32 0.46 30.70 11.88 3.70 43.91 83 74.61 22.38 0.0970 18049.5 

88 1 67.32 0.46 30.70 11.88 3.70 43.91 79 74.61 22.38 0.0970 18049.5 

89 1 50.49 0.46 23.02 8.91 3.70 32.93 42 55.95 16.79 0.0727 13537.1 

90 1 115.94 0.46 52.87 20.46 3.70 75.62 57 128.49 38.55 0.1670 31085.3 

91 1 54.23 0.46 24.73 9.57 3.70 35.37 47 60.10 18.03 0.0781 14539.9 

92 2 44.88 1.097 49.23 7.92 2.177 17.24 36 66.48 19.94 0.0864 16082.3 

93 1 76.67 0.46 34.96 13.53 3.70 50.01 102 84.97 25.49 0.1105 20556.4 

94 2 112.20 1.097 123.08 19.8 2.177 43.10 56 166.19 49.86 0.2160 40205.9 

95 2 104.72 1.097 114.88 18.48 2.177 40.23 47 155.11 46.53 0.2016 37525.5 

96 1 142.12 0.46 64.81 25.08 3.70 92.70 199 157.50 47.25 0.2048 38104.6 

97 1 72.93 0.46 33.26 12.87 3.70 47.57 79 80.82 24.25 0.1051 19553.7 

98 3 41.14 0.62 25.63 7.26 2.21 16.01 29 41.64 12.49 0.0541 10073.6 

99 1 84.15 0.46 38.37 14.85 3.70 54.89 87 93.26 27.98 0.1212 22561.9 

100 1 87.89 0.46 40.08 15.51 3.70 57.32 120 97.40 29.22 0.1266 23564.7 

101 2 123.42 1.097 135.39 21.78 2.177 47.42 51 182.81 54.84 0.2376 44226.4 

102 1 119.68 0.46 54.57 21.12 3.70 78.06 167 132.63 39.79 0.1724 32088.0 

103 2 86.02 1.097 94.36 15.18 2.177 33.05 125 127.41 38.22 0.1656 30824.5 

104 2 91.63 1.097 100.52 16.17 2.177 35.20 127 135.72 40.72 0.1764 32834.8 

105 2 82.28 1.097 90.26 14.52 2.177 31.61 87 121.87 36.56 0.1584 29484.3 

106 1 84.15 0.46 38.37 14.85 3.70 54.89 114 93.26 27.98 0.1212 22561.9 

107 1 63.58 0.46 28.99 11.22 3.70 41.47 63 70.46 21.14 0.0916 17046.8 

108 1 97.24 0.46 44.34 17.16 3.70 63.42 41 107.76 32.33 0.1401 26071.5 

109 1 74.80 0.46 34.11 13.20 3.70 48.79 96 82.90 24.87 0.1078 20055.0 

110 3 145.86 0.62 90.87 25.74 2.21 56.76 94 147.63 44.29 0.1919 35715.5 

111 2 119.68 1.097 131.29 21.12 2.177 45.98 52 177.27 53.18 0.2304 42886.3 

112 1 59.84 0.46 27.29 10.56 3.70 39.03 65 66.32 19.90 0.0862 16044.0 

113 2 50.49 1.097 55.39 8.91 2.177 19.40 43 74.78 22.44 0.0972 18092.6 

114 1 138.38 0.46 63.10 24.42 3.70 90.26 82 153.36 46.01 0.1994 37101.8 
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115 2 102.85 1.097 112.83 18.15 2.177 39.51 103 152.34 45.70 0.1980 36855.4 

116 1 48.62 0.46 22.17 8.58 3.70 31.71 38 53.88 16.16 0.0700 13035.8 

117 2 179.52 1.097 196.93 31.68 2.177 68.97 139 265.90 79.77 0.3457 64329.4 

118 2 110.33 1.097 121.03 19.47 2.177 42.39 162 163.42 49.03 0.2124 39535.8 

119 1 71.06 0.46 32.40 12.54 3.70 46.35 67 78.75 23.63 0.1024 19052.3 

120 2 91.63 1.097 100.52 16.17 2.177 35.20 137 135.72 40.72 0.1764 32834.8 

121 4 123.42 0.63 77.38 21.78 2.44 53.19 68 130.57 39.17 0.1697 31589.1 

122 4 99.11 0.63 62.14 17.49 2.44 42.71 143 104.85 31.46 0.1363 25367.0 

123 1 89.76 0.46 40.93 15.84 3.70 58.54 87 99.48 29.84 0.1293 24066.0 

124 2 71.06 1.097 77.95 12.54 2.177 27.30 77 105.25 31.58 0.1368 25463.7 

125 2 119.68 1.097 131.29 21.12 2.177 45.98 58 177.27 53.18 0.2304 42886.3 

126 1 115.94 0.46 52.87 20.46 3.70 75.62 166 128.49 38.55 0.1670 31085.3 

127 4 160.82 0.63 100.83 28.38 2.44 69.30 300 170.14 51.04 0.2212 41161.5 

128 1 65.45 0.46 29.85 11.55 3.70 42.69 62 72.53 21.76 0.0943 17548.2 

129 1 179.52 0.46 81.86 31.68 3.70 117.09 104 198.95 59.69 0.2586 48132.1 

130 4 65.45 0.63 41.04 11.55 2.44 28.21 76 69.24 20.77 0.0900 16751.8 

131 2 54.23 1.097 59.49 9.57 2.177 20.83 48 80.32 24.10 0.1044 19432.8 

132 1 86.02 0.46 39.23 15.18 3.70 56.11 33 95.33 28.60 0.1239 23063.3 

133 4 46.75 0.63 29.31 8.25 2.44 20.15 39 49.46 14.84 0.0643 11965.6 

134 4 130.90 0.63 82.07 23.10 2.44 56.41 59 138.48 41.55 0.1800 33503.6 

135 1 82.28 0.46 37.52 14.52 3.70 53.67 28 91.19 27.36 0.1185 22060.5 

136 3 63.58 0.62 39.61 11.22 2.21 24.74 64 64.35 19.31 0.0837 15568.3 

137 1 84.15 0.46 38.37 14.85 3.70 54.89 123 93.26 27.98 0.1212 22561.9 

138 4 89.76 0.63 56.28 15.84 2.44 38.68 37 94.96 28.49 0.1234 22973.9 

139 2 57.97 1.097 63.59 10.23 2.177 22.27 51 85.86 25.76 0.1116 20773.0 

140 1 76.67 0.46 34.96 13.53 3.70 50.01 105 84.97 25.49 0.1105 20556.4 

141 4 168.30 0.63 105.52 29.70 2.44 72.53 125 178.05 53.42 0.2315 43076.0 

142 4 72.93 0.63 45.73 12.87 2.44 31.43 86 77.16 23.15 0.1003 18666.3 

143 1 71.06 0.46 32.40 12.54 3.70 46.35 88 78.75 23.63 0.1024 19052.3 

144 1 119.68 0.46 54.57 21.12 3.70 78.06 64 132.63 39.79 0.1724 32088.0 

145 1 134.64 0.46 61.40 23.76 3.70 87.82 78 149.21 44.76 0.1940 36099.1 
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146 4 104.72 0.63 65.66 18.48 2.44 45.13 122 110.79 33.24 0.1440 26802.8 

147 2 127.16 1.097 139.49 22.44 2.177 48.85 269 188.35 56.50 0.2449 45566.6 

148 4 153.34 0.63 96.14 27.06 2.44 66.08 247 162.22 48.67 0.2109 39247.0 

149 1 100.98 0.46 46.05 17.82 3.70 65.86 44 111.91 33.57 0.1455 27074.3 

150 3 106.59 0.62 66.41 18.81 2.21 41.48 172 107.88 32.36 0.1402 26099.8 

151 3 91.63 0.62 57.09 16.17 2.21 35.65 144 92.74 27.82 0.1206 22436.7 

152 4 127.16 0.63 79.73 22.44 2.44 54.80 72 134.53 40.36 0.1749 32546.3 

153 4 112.20 0.63 70.35 19.80 2.44 48.35 150 118.70 35.61 0.1543 28717.3 

154 2 86.02 1.097 94.36 15.18 2.177 33.05 129 127.41 38.22 0.1656 30824.5 

155 4 134.64 0.63 84.42 23.76 2.44 58.02 73 142.44 42.73 0.1852 34460.8 

156 4 115.94 0.63 72.69 20.46 2.44 49.96 56 122.66 36.80 0.1595 29674.6 

157 1 86.02 0.46 39.23 15.18 3.70 56.11 132 95.33 28.60 0.1239 23063.3 

158 4 69.19 0.63 43.38 12.21 2.44 29.82 85 73.20 21.96 0.0952 17709.0 

159 1 78.54 0.46 35.81 13.86 3.70 51.23 108 87.04 26.11 0.1132 21057.8 

160 1 86.02 0.46 39.23 15.18 3.70 56.11 132 95.33 28.60 0.1239 23063.3 

161 4 140.25 0.63 87.94 24.75 2.44 60.44 354 148.38 44.51 0.1929 35896.7 

162 1 334.73 0.46 152.64 59.07 3.70 218.32 1394 370.96 111.29 0.4822 89746.3 

163 1 149.60 0.46 68.22 26.40 3.70 97.57 371 165.79 49.74 0.2155 40110.1 

164 1 89.76 0.46 40.93 15.84 3.70 58.54 143 99.48 29.84 0.1293 24066.0 

165 1 69.19 0.46 31.55 12.21 3.70 45.13 86 76.68 23.00 0.0997 18550.9 

166 1 74.80 0.46 34.11 13.20 3.70 48.79 99 82.90 24.87 0.1078 20055.0 

167 1 80.41 0.46 36.67 14.19 3.70 52.45 116 89.11 26.73 0.1158 21559.2 

168 1 71.06 0.46 32.40 12.54 3.70 46.35 86 78.75 23.63 0.1024 19052.3 

169 2 63.58 1.097 69.75 11.22 2.177 24.43 73 94.17 28.25 0.1224 22783.3 

170 4 143.99 0.63 90.28 25.41 2.44 62.05 208 152.33 45.70 0.1980 36853.9 

171 4 76.67 0.63 48.07 13.53 2.44 33.04 85 81.11 24.33 0.1054 19623.5 

172 1 127.16 0.46 57.98 22.44 3.70 82.94 63 140.92 42.28 0.1832 34093.5 

173 1 145.86 0.46 66.51 25.74 3.70 95.14 71 161.65 48.49 0.2101 39107.3 

174 1 153.34 0.46 69.92 27.06 3.70 100.01 87 169.94 50.98 0.2209 41112.8 

175 1 69.19 0.46 31.55 12.21 3.70 45.13 84 76.68 23.00 0.0997 18550.9 

176 1 86.02 0.46 39.23 15.18 3.70 56.11 102 95.33 28.60 0.1239 23063.3 
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177 2 54.23 1.097 59.49 9.57 2.177 20.83 51 80.32 24.10 0.1044 19432.8 

178 3 61.71 0.62 38.45 10.89 2.21 24.01 66 62.46 18.74 0.0812 15110.4 

179 6 50.49 0.53 26.81 8.91 3.57 31.80 40 58.61 17.58 0.0762 14179.5 

180 1 61.71 0.46 28.14 10.89 3.70 40.25 61 68.39 20.52 0.0889 16545.4 

181 1 97.24 0.46 44.34 17.16 3.70 63.42 42 107.76 32.33 0.1401 26071.5 

182 1 93.50 0.46 42.64 16.50 3.70 60.98 36 103.62 31.09 0.1347 25068.8 

183 1 61.71 0.46 28.14 10.89 3.70 40.25 66 68.39 20.52 0.0889 16545.4 

184 6 104.72 0.53 55.61 18.48 3.57 65.96 43 121.56 36.47 0.1580 29409.4 

185 1 76.67 0.46 34.96 13.53 3.70 50.01 93 84.97 25.49 0.1105 20556.4 

186 6 142.12 0.53 75.47 25.08 3.57 89.51 89 164.98 49.49 0.2145 39912.7 

187 1 74.80 0.46 34.11 13.20 3.70 48.79 95 82.90 24.87 0.1078 20055.0 

188 2 71.06 1.097 77.95 12.54 2.177 27.30 81 105.25 31.58 0.1368 25463.7 

189 2 52.36 1.097 57.44 9.24 2.177 20.12 47 77.55 23.27 0.1008 18762.7 

190 2 65.45 1.097 71.80 11.55 2.177 25.14 72 96.94 29.08 0.1260 23453.4 

191 1 72.93 0.46 33.26 12.87 3.70 47.57 96 80.82 24.25 0.1051 19553.7 

192 1 93.50 0.46 42.64 16.50 3.70 60.98 105 103.62 31.09 0.1347 25068.8 

193 6 69.19 0.53 36.74 12.21 3.57 43.58 80 80.32 24.10 0.1044 19431.2 

194 1 104.72 0.46 47.75 18.48 3.70 68.30 50 116.05 34.82 0.1509 28077.0 

195 2 142.12 1.097 155.91 25.08 2.177 54.60 76 210.50 63.15 0.2737 50927.4 

196 3 127.16 0.62 79.22 22.44 2.21 49.48 69 128.70 38.61 0.1673 31136.6 

197 1 78.54 0.46 35.81 13.86 3.70 51.23 108 87.04 26.11 0.1132 21057.8 

198 2 84.15 1.097 92.31 14.85 2.177 32.33 101 124.64 37.39 0.1620 30154.4 

199 1 65.45 0.46 29.85 11.55 3.70 42.69 69 72.53 21.76 0.0943 17548.2 

200 6 82.28 0.53 43.69 14.52 3.57 51.82 86 95.51 28.65 0.1242 23107.4 

201 3 56.10 0.62 34.95 9.90 2.21 21.83 47 56.78 17.03 0.0738 13736.7 

202 1 48.62 0.46 22.17 8.58 3.70 31.71 35 53.88 16.16 0.0700 13035.8 

203 2 80.41 1.097 88.21 14.19 2.177 30.89 82 119.10 35.73 0.1548 28814.2 

204 2 46.75 1.097 51.28 8.25 2.177 17.96 38 69.25 20.77 0.0900 16752.4 

205 1 115.94 0.46 52.87 20.46 3.70 75.62 54 128.49 38.55 0.1670 31085.3 

206 6 50.49 0.53 26.81 8.91 3.57 31.80 45 58.61 17.58 0.0762 14179.5 

207 2 104.72 1.097 114.88 18.48 2.177 40.23 38 155.11 46.53 0.2016 37525.5 
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208 1 95.37 0.46 43.49 16.83 3.70 62.20 145 105.69 31.71 0.1374 25570.2 

209 1 44.88 0.46 20.47 7.92 3.70 29.27 35 49.74 14.92 0.0647 12033.0 

210 2 54.23 1.097 59.49 9.57 2.177 20.83 52 80.32 24.10 0.1044 19432.8 

211 1 134.64 0.46 61.40 23.76 3.70 87.82 68 149.21 44.76 0.1940 36099.1 

212 2 97.24 1.097 106.67 17.16 2.177 37.36 162 144.03 43.21 0.1872 34845.1 

213 2 74.80 1.097 82.06 13.2 2.177 28.74 95 110.79 33.24 0.1440 26803.9 

214 2 50.49 1.097 55.39 8.91 2.177 19.40 44 74.78 22.44 0.0972 18092.6 

215 1 115.94 0.46 52.87 20.46 3.70 75.62 57 128.49 38.55 0.1670 31085.3 

216 1 48.62 0.46 22.17 8.58 3.70 31.71 40 53.88 16.16 0.0700 13035.8 

217 1 59.84 0.46 27.29 10.56 3.70 39.03 56 66.32 19.90 0.0862 16044.0 

218 2 31.79 1.097 34.87 5.61 2.177 12.21 17 47.09 14.13 0.0612 11391.7 

219 2 57.97 1.097 63.59 10.23 2.177 22.27 57 85.86 25.76 0.1116 20773.0 

220 3 127.16 0.62 79.22 22.44 2.21 49.48 62 128.70 38.61 0.1673 31136.6 

221 1 89.76 0.46 40.93 15.84 3.70 58.54 110 99.48 29.84 0.1293 24066.0 

222 2 74.80 1.097 82.06 13.2 2.177 28.74 85 110.79 33.24 0.1440 26803.9 

223 1 59.84 0.46 27.29 10.56 3.70 39.03 63 66.32 19.90 0.0862 16044.0 

224 3 67.32 0.62 41.94 11.88 2.21 26.20 82 68.14 20.44 0.0886 16484.1 

225 3 63.58 0.62 39.61 11.22 2.21 24.74 69 64.35 19.31 0.0837 15568.3 

226 1 93.50 0.46 42.64 16.50 3.70 60.98 38 103.62 31.09 0.1347 25068.8 

227 2 76.67 1.097 84.11 13.53 2.177 29.45 92 113.56 34.07 0.1476 27474.0 

228 1 130.90 0.46 59.69 23.10 3.70 85.38 59 145.07 43.52 0.1886 35096.3 

229 2 80.41 1.097 88.21 14.19 2.177 30.89 94 119.10 35.73 0.1548 28814.2 

230 2 127.16 1.097 139.49 22.44 2.177 48.85 52 188.35 56.50 0.2449 45566.6 

231 1 56.10 0.46 25.58 9.90 3.70 36.59 55 62.17 18.65 0.0808 15041.3 

232 2 57.97 1.097 63.59 10.23 2.177 22.27 60 85.86 25.76 0.1116 20773.0 

233 1 61.71 0.46 28.14 10.89 3.70 40.25 58 68.39 20.52 0.0889 16545.4 

234 2 52.36 1.097 57.44 9.24 2.177 20.12 48 77.55 23.27 0.1008 18762.7 

235 2 37.40 1.097 41.03 6.6 2.177 14.37 25 55.40 16.62 0.0720 13402.0 

236 1 112.20 0.46 51.16 19.80 3.70 73.18 57 124.34 37.30 0.1616 30082.5 

237 1 52.36 0.46 23.88 9.24 3.70 34.15 50 58.03 17.41 0.0754 14038.5 

238 2 80.41 1.097 88.21 14.19 2.177 30.89 103 119.10 35.73 0.1548 28814.2 
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239 6 57.97 0.53 30.78 10.23 3.57 36.51 55 67.29 20.19 0.0875 16280.2 

240 4 82.28 0.63 51.59 14.52 2.44 35.46 88 87.05 26.11 0.1132 21059.4 

241 4 71.06 0.63 44.55 12.54 2.44 30.62 84 75.18 22.55 0.0977 18187.6 

242 1 71.06 0.46 32.40 12.54 3.70 46.35 73 78.75 23.63 0.1024 19052.3 

243 2 39.27 1.097 43.08 6.93 2.177 15.09 26 58.17 17.45 0.0756 14072.1 

244 2 61.71 1.097 67.70 10.89 2.177 23.71 66 91.40 27.42 0.1188 22113.2 

245 4 76.67 0.63 48.07 13.53 2.44 33.04 103 81.11 24.33 0.1054 19623.5 

246 2 74.80 1.097 82.06 13.2 2.177 28.74 94 110.79 33.24 0.1440 26803.9 

247 1 69.19 0.46 31.55 12.21 3.70 45.13 85 76.68 23.00 0.0997 18550.9 

248 1 72.93 0.46 33.26 12.87 3.70 47.57 87 80.82 24.25 0.1051 19553.7 

249 1 69.19 0.46 31.55 12.21 3.70 45.13 75 76.68 23.00 0.0997 18550.9 

250 4 82.28 0.63 51.59 14.52 2.44 35.46 97 87.05 26.11 0.1132 21059.4 

251 3 61.71 0.62 38.45 10.89 2.21 24.01 67 62.46 18.74 0.0812 15110.4 

252 4 56.10 0.63 35.17 9.90 2.44 24.18 55 59.35 17.81 0.0772 14358.7 

253 4 63.58 0.63 39.86 11.22 2.44 27.40 66 67.26 20.18 0.0874 16273.2 

254 1 149.60 0.46 68.22 26.40 3.70 97.57 85 165.79 49.74 0.2155 40110.1 

255 4 46.75 0.63 29.31 8.25 2.44 20.15 38 49.46 14.84 0.0643 11965.6 

256 1 72.93 0.46 33.26 12.87 3.70 47.57 91 80.82 24.25 0.1051 19553.7 

257 3 78.54 0.62 48.93 13.86 2.21 30.56 106 79.49 23.85 0.1033 19231.4 

258 3 56.10 0.62 34.95 9.90 2.21 21.83 56 56.78 17.03 0.0738 13736.7 

259 1 134.64 0.46 61.40 23.76 3.70 87.82 80 149.21 44.76 0.1940 36099.1 

260 1 100.98 0.46 46.05 17.82 3.70 65.86 146 111.91 33.57 0.1455 27074.3 

261 2 65.45 1.097 71.80 11.55 2.177 25.14 67 96.94 29.08 0.1260 23453.4 

262 2 63.58 1.097 69.75 11.22 2.177 24.43 68 94.17 28.25 0.1224 22783.3 

263 2 183.26 1.097 201.04 32.34 2.177 70.40 115 271.44 81.43 0.3529 65669.6 

264 1 106.59 0.46 48.61 18.81 3.70 69.52 182 118.13 35.44 0.1536 28578.4 

265 4 65.45 0.63 41.04 11.55 2.44 28.21 75 69.24 20.77 0.0900 16751.8 

266 6 61.71 0.53 32.77 10.89 3.57 38.87 68 71.63 21.49 0.0931 17330.5 

267 2 115.94 1.097 127.19 20.46 2.177 44.54 58 171.73 51.52 0.2232 41546.1 

268 2 82.28 1.097 90.26 14.52 2.177 31.61 103 121.87 36.56 0.1584 29484.3 

269 2 119.68 1.097 131.29 21.12 2.177 45.98 60 177.27 53.18 0.2304 42886.3 
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270 1 52.36 0.46 23.88 9.24 3.70 34.15 44 58.03 17.41 0.0754 14038.5 

271 2 44.88 1.097 49.23 7.92 2.177 17.24 34 66.48 19.94 0.0864 16082.3 

272 2 104.72 1.097 114.88 18.48 2.177 40.23 47 155.11 46.53 0.2016 37525.5 

273 2 52.36 1.097 57.44 9.24 2.177 20.12 45 77.55 23.27 0.1008 18762.7 

274 4 37.40 0.63 23.45 6.60 2.44 16.12 25 39.57 11.87 0.0514 9572.4 

275 4 39.27 0.63 24.62 6.93 2.44 16.92 27 41.55 12.46 0.0540 10051.1 

276 4 56.10 0.63 35.17 9.90 2.44 24.18 53 59.35 17.81 0.0772 14358.7 

277 4 65.45 0.63 41.04 11.55 2.44 28.21 73 69.24 20.77 0.0900 16751.8 

278 1 149.60 0.46 68.22 26.40 3.70 97.57 90 165.79 49.74 0.2155 40110.1 

279 1 72.93 0.46 33.26 12.87 3.70 47.57 70 80.82 24.25 0.1051 19553.7 

280 2 138.38 1.097 151.80 24.42 2.177 53.16 62 204.97 61.49 0.2665 49587.2 

281 6 69.19 0.53 36.74 12.21 3.57 43.58 68 80.32 24.10 0.1044 19431.2 

282 4 54.23 0.63 34.00 9.57 2.44 23.37 46 57.37 17.21 0.0746 13880.0 

283 1 112.20 0.46 51.16 19.80 3.70 73.18 41 124.34 37.30 0.1616 30082.5 

284 1 52.36 0.46 23.88 9.24 3.70 34.15 46 58.03 17.41 0.0754 14038.5 

285 2 50.49 1.097 55.39 8.91 2.177 19.40 43 74.78 22.44 0.0972 18092.6 

286 6 48.62 0.53 25.82 8.58 3.57 30.62 41 56.44 16.93 0.0734 13654.3 

287 2 54.23 1.097 59.49 9.57 2.177 20.83 53 80.32 24.10 0.1044 19432.8 

288 1 69.19 0.46 31.55 12.21 3.70 45.13 80 76.68 23.00 0.0997 18550.9 

289 1 69.19 0.46 31.55 12.21 3.70 45.13 86 76.68 23.00 0.0997 18550.9 

290 1 119.68 0.46 54.57 21.12 3.70 78.06 62 132.63 39.79 0.1724 32088.0 

291 2 54.23 1.097 59.49 9.57 2.177 20.83 53 80.32 24.10 0.1044 19432.8 

292 1 76.67 0.46 34.96 13.53 3.70 50.01 75 84.97 25.49 0.1105 20556.4 

293 3 52.36 0.62 32.62 9.24 2.21 20.37 44 52.99 15.90 0.0689 12821.0 

294 4 50.49 0.63 31.66 8.91 2.44 21.76 44 53.42 16.02 0.0694 12922.8 

295 1 87.89 0.46 40.08 15.51 3.70 57.32 117 97.40 29.22 0.1266 23564.7 

296 1 130.90 0.46 59.69 23.10 3.70 85.38 57 145.07 43.52 0.1886 35096.3 

297 1 86.02 0.46 39.23 15.18 3.70 56.11 130 95.33 28.60 0.1239 23063.3 

298 1 46.75 0.46 21.32 8.25 3.70 30.49 38 51.81 15.54 0.0674 12534.4 

299 2 59.84 1.097 65.64 10.56 2.177 22.99 54 88.63 26.59 0.1152 21443.1 

300 1 57.97 0.46 26.43 10.23 3.70 37.81 61 64.24 19.27 0.0835 15542.6 



ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 2018-2020 

 

95 
 

301 1 48.62 0.46 22.17 8.58 3.70 31.71 39 53.88 16.16 0.0700 13035.8 

302 6 39.27 0.53 20.85 6.93 3.57 24.73 25 45.59 13.68 0.0593 11028.5 

303 4 43.01 0.63 26.97 7.59 2.44 18.53 32 45.50 13.65 0.0592 11008.3 

304 2 56.10 1.097 61.54 9.9 2.177 21.55 47 83.09 24.93 0.1080 20102.9 

305 4 56.10 0.63 35.17 9.90 2.44 24.18 57 59.35 17.81 0.0772 14358.7 

306 2 39.27 1.097 43.08 6.93 2.177 15.09 28 58.17 17.45 0.0756 14072.1 

307 2 50.49 1.097 55.39 8.91 2.177 19.40 44 74.78 22.44 0.0972 18092.6 

308 4 69.19 0.63 43.38 12.21 2.44 29.82 79 73.20 21.96 0.0952 17709.0 

309 2 67.32 1.097 73.85 11.88 2.177 25.86 65 99.71 29.91 0.1296 24123.5 

310 4 104.72 0.63 65.66 18.48 2.44 45.13 47 110.79 33.24 0.1440 26802.8 

311 4 63.58 0.63 39.86 11.22 2.44 27.40 65 67.26 20.18 0.0874 16273.2 

312 4 63.58 0.63 39.86 11.22 2.44 27.40 60 67.26 20.18 0.0874 16273.2 

313 3 67.32 0.62 41.94 11.88 2.21 26.20 61 68.14 20.44 0.0886 16484.1 

314 1 48.62 0.46 22.17 8.58 3.70 31.71 28 53.88 16.16 0.0700 13035.8 

315 1 44.88 0.46 20.47 7.92 3.70 29.27 37 49.74 14.92 0.0647 12033.0 

316 6 123.42 0.53 65.54 21.78 3.57 77.73 55 143.27 42.98 0.1862 34661.0 

317 4 56.10 0.63 35.17 9.90 2.44 24.18 52 59.35 17.81 0.0772 14358.7 

318 4 72.93 0.63 45.73 12.87 2.44 31.43 87 77.16 23.15 0.1003 18666.3 

319 4 46.75 0.63 29.31 8.25 2.44 20.15 37 49.46 14.84 0.0643 11965.6 

320 4 52.36 0.63 32.83 9.24 2.44 22.56 40 55.39 16.62 0.0720 13401.4 

321 2 61.71 1.097 67.70 10.89 2.177 23.71 69 91.40 27.42 0.1188 22113.2 

322 1 57.97 0.46 26.43 10.23 3.70 37.81 56 64.24 19.27 0.0835 15542.6 

323 4 44.88 0.63 28.14 7.92 2.44 19.34 34 47.48 14.24 0.0617 11486.9 

324 4 48.62 0.63 30.48 8.58 2.44 20.95 37 51.44 15.43 0.0669 12444.2 

325 2 46.75 1.097 51.28 8.25 2.177 17.96 35 69.25 20.77 0.0900 16752.4 

326 4 123.42 0.63 77.38 21.78 2.44 53.19 55 130.57 39.17 0.1697 31589.1 

327 1 63.58 0.46 28.99 11.22 3.70 41.47 71 70.46 21.14 0.0916 17046.8 

328 2 54.23 1.097 59.49 9.57 2.177 20.83 51 80.32 24.10 0.1044 19432.8 

329 4 50.49 0.63 31.66 8.91 2.44 21.76 41 53.42 16.02 0.0694 12922.8 

330 1 52.36 0.46 23.88 9.24 3.70 34.15 47 58.03 17.41 0.0754 14038.5 

331 4 130.90 0.63 82.07 23.10 2.44 56.41 48 138.48 41.55 0.1800 33503.6 
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332 2 39.27 1.097 43.08 6.93 2.177 15.09 26 58.17 17.45 0.0756 14072.1 

333 1 54.23 0.46 24.73 9.57 3.70 35.37 43 60.10 18.03 0.0781 14539.9 

334 2 46.75 1.097 51.28 8.25 2.177 17.96 38 69.25 20.77 0.0900 16752.4 

335 2 63.58 1.097 69.75 11.22 2.177 24.43 58 94.17 28.25 0.1224 22783.3 

336 3 56.10 0.62 34.95 9.90 2.21 21.83 54 56.78 17.03 0.0738 13736.7 

337 1 57.97 0.46 26.43 10.23 3.70 37.81 49 64.24 19.27 0.0835 15542.6 

338 1 89.76 0.46 40.93 15.84 3.70 58.54 90 99.48 29.84 0.1293 24066.0 

339 1 67.32 0.46 30.70 11.88 3.70 43.91 76 74.61 22.38 0.0970 18049.5 

340 6 65.45 0.53 34.75 11.55 3.57 41.22 60 75.98 22.79 0.0988 18380.8 

341 2 43.01 1.097 47.18 7.59 2.177 16.52 31 63.71 19.11 0.0828 15412.2 

342 1 54.23 0.46 24.73 9.57 3.70 35.37 53 60.10 18.03 0.0781 14539.9 

343 2 108.46 1.097 118.98 19.14 2.177 41.67 50 160.65 48.19 0.2088 38865.7 

344 4 50.49 0.63 31.66 8.91 2.44 21.76 44 53.42 16.02 0.0694 12922.8 

345 4 39.27 0.63 24.62 6.93 2.44 16.92 27 41.55 12.46 0.0540 10051.1 

346 2 46.75 1.097 51.28 8.25 2.177 17.96 36 69.25 20.77 0.0900 16752.4 

347 1 112.20 0.46 51.16 19.80 3.70 73.18 46 124.34 37.30 0.1616 30082.5 

348 2 145.86 1.097 160.01 25.74 2.177 56.04 200 216.04 64.81 0.2809 52267.6 

349 1 65.45 0.46 29.85 11.55 3.70 42.69 62 72.53 21.76 0.0943 17548.2 

350 1 59.84 0.46 27.29 10.56 3.70 39.03 55 66.32 19.90 0.0862 16044.0 

351 4 74.80 0.63 46.90 13.20 2.44 32.23 97 79.13 23.74 0.1029 19144.9 

352 1 130.90 0.46 59.69 23.10 3.70 85.38 73 145.07 43.52 0.1886 35096.3 

353 3 41.14 0.62 25.63 7.26 2.21 16.01 29 41.64 12.49 0.0541 10073.6 

354 2 56.10 1.097 61.54 9.9 2.177 21.55 54 83.09 24.93 0.1080 20102.9 

355 3 91.63 0.62 57.09 16.17 2.21 35.65 105 92.74 27.82 0.1206 22436.7 

356 1 87.89 0.46 40.08 15.51 3.70 57.32 121 97.40 29.22 0.1266 23564.7 

357 1 78.54 0.46 35.81 13.86 3.70 51.23 102 87.04 26.11 0.1132 21057.8 

358 1 99.11 0.46 45.19 17.49 3.70 64.64 146 109.84 32.95 0.1428 26572.9 

359 2 84.15 1.097 92.31 14.85 2.177 32.33 120 124.64 37.39 0.1620 30154.4 

360 6 48.62 0.53 25.82 8.58 3.57 30.62 43 56.44 16.93 0.0734 13654.3 

361 1 93.50 0.46 42.64 16.50 3.70 60.98 126 103.62 31.09 0.1347 25068.8 

362 1 119.68 0.46 54.57 21.12 3.70 78.06 59 132.63 39.79 0.1724 32088.0 
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363 3 99.11 0.62 61.75 17.49 2.21 38.57 169 100.31 30.09 0.1304 24268.2 

364 4 187.00 0.63 117.25 33.00 2.44 80.59 591 197.84 59.35 0.2572 47862.2 

365 3 183.26 0.62 114.17 32.34 2.21 71.31 590 185.48 55.64 0.2411 44873.3 

366 1 99.11 0.46 45.19 17.49 3.70 64.64 169 109.84 32.95 0.1428 26572.9 

367 2 74.80 1.097 82.06 13.2 2.177 28.74 100 110.79 33.24 0.1440 26803.9 

368 1 80.41 0.46 36.67 14.19 3.70 52.45 110 89.11 26.73 0.1158 21559.2 

369 2 57.97 1.097 63.59 10.23 2.177 22.27 61 85.86 25.76 0.1116 20773.0 

370 1 130.90 0.46 59.69 23.10 3.70 85.38 64 145.07 43.52 0.1886 35096.3 

371 1 44.88 0.46 20.47 7.92 3.70 29.27 28 49.74 14.92 0.0647 12033.0 

372 3 41.14 0.62 25.63 7.26 2.21 16.01 28 41.64 12.49 0.0541 10073.6 

373 4 71.06 0.63 44.55 12.54 2.44 30.62 85 75.18 22.55 0.0977 18187.6 

374 4 87.89 0.63 55.11 15.51 2.44 37.88 120 92.98 27.89 0.1209 22495.2 

375 3 61.71 0.62 38.45 10.89 2.21 24.01 51 62.46 18.74 0.0812 15110.4 

376 1 84.15 0.46 38.37 14.85 3.70 54.89 115 93.26 27.98 0.1212 22561.9 

377 1 61.71 0.46 28.14 10.89 3.70 40.25 70 68.39 20.52 0.0889 16545.4 

378 1 57.97 0.46 26.43 10.23 3.70 37.81 62 64.24 19.27 0.0835 15542.6 

379 2 86.02 1.097 94.36 15.18 2.177 33.05 118 127.41 38.22 0.1656 30824.5 

380 1 67.32 0.46 30.70 11.88 3.70 43.91 78 74.61 22.38 0.0970 18049.5 

381 2 112.20 1.097 123.08 19.8 2.177 43.10 138 166.19 49.86 0.2160 40205.9 

382 1 86.02 0.46 39.23 15.18 3.70 56.11 118 95.33 28.60 0.1239 23063.3 

383 2 39.27 1.097 43.08 6.93 2.177 15.09 26 58.17 17.45 0.0756 14072.1 

384 1 33.66 0.46 15.35 5.94 3.70 21.95 21 37.30 11.19 0.0485 9024.8 

385 2 54.23 1.097 59.49 9.57 2.177 20.83 49 80.32 24.10 0.1044 19432.8 

386 1 172.04 0.46 78.45 30.36 3.70 112.21 89 190.66 57.20 0.2479 46126.6 

387 1 74.80 0.46 34.11 13.20 3.70 48.79 81 82.90 24.87 0.1078 20055.0 

388 2 72.93 1.097 80.00 12.87 2.177 28.02 88 108.02 32.41 0.1404 26133.8 

389 1 67.32 0.46 30.70 11.88 3.70 43.91 78 74.61 22.38 0.0970 18049.5 

390 1 57.97 0.46 26.43 10.23 3.70 37.81 58 64.24 19.27 0.0835 15542.6 

391 1 127.16 0.46 57.98 22.44 3.70 82.94 277 140.92 42.28 0.1832 34093.5 

392 2 59.84 1.097 65.64 10.56 2.177 22.99 62 88.63 26.59 0.1152 21443.1 

393 2 84.15 1.097 92.31 14.85 2.177 32.33 113 124.64 37.39 0.1620 30154.4 
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394 3 89.76 0.62 55.92 15.84 2.21 34.93 130 90.85 27.25 0.1181 21978.8 

395 1 91.63 0.46 41.78 16.17 3.70 59.76 133 101.55 30.46 0.1320 24567.4 

396 1 86.02 0.46 39.23 15.18 3.70 56.11 122 95.33 28.60 0.1239 23063.3 

397 1 115.94 0.46 52.87 20.46 3.70 75.62 61 128.49 38.55 0.1670 31085.3 

398 2 108.46 1.097 118.98 19.14 2.177 41.67 47 160.65 48.19 0.2088 38865.7 

399 2 74.80 1.097 82.06 13.2 2.177 28.74 100 110.79 33.24 0.1440 26803.9 

400 1 48.62 0.46 22.17 8.58 3.70 31.71 39 53.88 16.16 0.0700 13035.8 

401 1 76.67 0.46 34.96 13.53 3.70 50.01 104 84.97 25.49 0.1105 20556.4 

402 1 52.36 0.46 23.88 9.24 3.70 34.15 48 58.03 17.41 0.0754 14038.5 

403 1 65.45 0.46 29.85 11.55 3.70 42.69 72 72.53 21.76 0.0943 17548.2 

404 1 59.84 0.46 27.29 10.56 3.70 39.03 63 66.32 19.90 0.0862 16044.0 

405 2 57.97 1.097 63.59 10.23 2.177 22.27 60 85.86 25.76 0.1116 20773.0 

406 2 44.88 1.097 49.23 7.92 2.177 17.24 35 66.48 19.94 0.0864 16082.3 

407 1 108.46 0.46 49.46 19.14 3.70 70.74 54 120.20 36.06 0.1563 29079.8 

408 1 57.97 0.46 26.43 10.23 3.70 37.81 58 64.24 19.27 0.0835 15542.6 

409 1 153.34 0.46 69.92 27.06 3.70 100.01 298 169.94 50.98 0.2209 41112.8 

410 2 267.41 1.097 293.35 47.19 2.177 102.73 602 396.08 118.82 0.5149 95824.0 

411 3 104.72 0.62 65.24 18.48 2.21 40.75 194 105.99 31.80 0.1378 25641.9 

412 3 65.45 0.62 40.78 11.55 2.21 25.47 77 66.24 19.87 0.0861 16026.2 

413 1 61.71 0.46 28.14 10.89 3.70 40.25 67 68.39 20.52 0.0889 16545.4 

414 2 91.63 1.097 100.52 16.17 2.177 35.20 143 135.72 40.72 0.1764 32834.8 

415 2 104.72 1.097 114.88 18.48 2.177 40.23 152 155.11 46.53 0.2016 37525.5 

416 1 87.89 0.46 40.08 15.51 3.70 57.32 129 97.40 29.22 0.1266 23564.7 

417 3 54.23 0.62 33.79 9.57 2.21 21.10 49 54.89 16.47 0.0714 13278.8 

418 3 123.42 0.62 76.89 21.78 2.21 48.02 69 124.92 37.47 0.1624 30220.8 

419 2 71.06 1.097 77.95 12.54 2.177 27.30 83 105.25 31.58 0.1368 25463.7 

420 1 54.23 0.46 24.73 9.57 3.70 35.37 53 60.10 18.03 0.0781 14539.9 

421 2 89.76 1.097 98.47 15.84 2.177 34.48 133 132.95 39.89 0.1728 32164.7 

422 3 115.94 0.62 72.23 20.46 2.21 45.11 178 117.34 35.20 0.1525 28389.3 

423 1 74.80 0.46 34.11 13.20 3.70 48.79 88 82.90 24.87 0.1078 20055.0 

424 1 78.54 0.46 35.81 13.86 3.70 51.23 106 87.04 26.11 0.1132 21057.8 
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425 1 50.49 0.46 23.02 8.91 3.70 32.93 45 55.95 16.79 0.0727 13537.1 

426 1 112.20 0.46 51.16 19.80 3.70 73.18 55 124.34 37.30 0.1616 30082.5 

427 2 57.97 1.097 63.59 10.23 2.177 22.27 55 85.86 25.76 0.1116 20773.0 

428 1 57.97 0.46 26.43 10.23 3.70 37.81 58 64.24 19.27 0.0835 15542.6 

429 1 52.36 0.46 23.88 9.24 3.70 34.15 46 58.03 17.41 0.0754 14038.5 

430 2 97.24 1.097 106.67 17.16 2.177 37.36 97 144.03 43.21 0.1872 34845.1 

431 6 65.45 0.53 34.75 11.55 3.57 41.22 76 75.98 22.79 0.0988 18380.8 

432 1 39.27 0.46 17.91 6.93 3.70 25.61 25 43.52 13.06 0.0566 10528.9 

433 1 89.76 0.46 40.93 15.84 3.70 58.54 35 99.48 29.84 0.1293 24066.0 

434 2 63.58 1.097 69.75 11.22 2.177 24.43 72 94.17 28.25 0.1224 22783.3 

435 4 71.06 0.63 44.55 12.54 2.44 30.62 83 75.18 22.55 0.0977 18187.6 

436 1 50.49 0.46 23.02 8.91 3.70 32.93 40 55.95 16.79 0.0727 13537.1 

437 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

438 1 63.58 0.46 28.99 11.22 3.70 41.47 69 70.46 21.14 0.0916 17046.8 

439 2 44.88 1.097 49.23 7.92 2.177 17.24 34 66.48 19.94 0.0864 16082.3 

440 2 43.01 1.097 47.18 7.59 2.177 16.52 28 63.71 19.11 0.0828 15412.2 

441 1 50.49 0.46 23.02 8.91 3.70 32.93 45 55.95 16.79 0.0727 13537.1 

442 1 35.53 0.46 16.20 6.27 3.70 23.17 22 39.38 11.81 0.0512 9526.1 

443 3 50.49 0.62 31.46 8.91 2.21 19.65 44 51.10 15.33 0.0664 12363.1 

444 1 72.93 0.46 33.26 12.87 3.70 47.57 89 80.82 24.25 0.1051 19553.7 

445 3 41.14 0.62 25.63 7.26 2.21 16.01 30 41.64 12.49 0.0541 10073.6 

446 1 115.94 0.46 52.87 20.46 3.70 75.62 59 128.49 38.55 0.1670 31085.3 

447 2 37.40 1.097 41.03 6.6 2.177 14.37 26 55.40 16.62 0.0720 13402.0 

448 1 69.19 0.46 31.55 12.21 3.70 45.13 72 76.68 23.00 0.0997 18550.9 

449 2 61.71 1.097 67.70 10.89 2.177 23.71 66 91.40 27.42 0.1188 22113.2 

450 1 86.02 0.46 39.23 15.18 3.70 56.11 131 95.33 28.60 0.1239 23063.3 

451 1 48.62 0.46 22.17 8.58 3.70 31.71 41 53.88 16.16 0.0700 13035.8 

452 1 52.36 0.46 23.88 9.24 3.70 34.15 48 58.03 17.41 0.0754 14038.5 

453 2 119.68 1.097 131.29 21.12 2.177 45.98 54 177.27 53.18 0.2304 42886.3 

454 2 56.10 1.097 61.54 9.9 2.177 21.55 57 83.09 24.93 0.1080 20102.9 

455 2 97.24 1.097 106.67 17.16 2.177 37.36 151 144.03 43.21 0.1872 34845.1 
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456 1 56.10 0.46 25.58 9.90 3.70 36.59 52 62.17 18.65 0.0808 15041.3 

457 2 50.49 1.097 55.39 8.91 2.177 19.40 44 74.78 22.44 0.0972 18092.6 

458 1 56.10 0.46 25.58 9.90 3.70 36.59 46 62.17 18.65 0.0808 15041.3 

459 1 67.32 0.46 30.70 11.88 3.70 43.91 80 74.61 22.38 0.0970 18049.5 

460 1 100.98 0.46 46.05 17.82 3.70 65.86 44 111.91 33.57 0.1455 27074.3 

461 1 61.71 0.46 28.14 10.89 3.70 40.25 62 68.39 20.52 0.0889 16545.4 

462 6 61.71 0.53 32.77 10.89 3.57 38.87 66 71.63 21.49 0.0931 17330.5 

463 2 104.72 1.097 114.88 18.48 2.177 40.23 50 155.11 46.53 0.2016 37525.5 

464 1 50.49 0.46 23.02 8.91 3.70 32.93 47 55.95 16.79 0.0727 13537.1 

465 1 72.93 0.46 33.26 12.87 3.70 47.57 70 80.82 24.25 0.1051 19553.7 

466 3 44.88 0.62 27.96 7.92 2.21 17.46 36 45.42 13.63 0.0591 10989.4 

467 1 54.23 0.46 24.73 9.57 3.70 35.37 47 60.10 18.03 0.0781 14539.9 

468 3 52.36 0.62 32.62 9.24 2.21 20.37 39 52.99 15.90 0.0689 12821.0 

469 3 50.49 0.62 31.46 8.91 2.21 19.65 40 51.10 15.33 0.0664 12363.1 

470 2 65.45 1.097 71.80 11.55 2.177 25.14 75 96.94 29.08 0.1260 23453.4 

471 1 91.63 0.46 41.78 16.17 3.70 59.76 117 101.55 30.46 0.1320 24567.4 

472 1 61.71 0.46 28.14 10.89 3.70 40.25 65 68.39 20.52 0.0889 16545.4 

473 1 50.49 0.46 23.02 8.91 3.70 32.93 45 55.95 16.79 0.0727 13537.1 

474 6 56.10 0.53 29.79 9.90 3.57 35.33 55 65.12 19.54 0.0847 15755.0 

475 2 50.49 1.097 55.39 8.91 2.177 19.40 46 74.78 22.44 0.0972 18092.6 

476 2 93.50 1.097 102.57 16.5 2.177 35.92 38 138.49 41.55 0.1800 33504.9 

477 6 102.85 0.53 54.61 18.15 3.57 64.78 135 119.39 35.82 0.1552 28884.2 

478 2 31.79 1.097 34.87 5.61 2.177 12.21 18 47.09 14.13 0.0612 11391.7 

479 1 57.97 0.46 26.43 10.23 3.70 37.81 52 64.24 19.27 0.0835 15542.6 

480 1 50.49 0.46 23.02 8.91 3.70 32.93 44 55.95 16.79 0.0727 13537.1 

481 2 52.36 1.097 57.44 9.24 2.177 20.12 44 77.55 23.27 0.1008 18762.7 

482 3 142.12 0.62 88.54 25.08 2.21 55.30 63 143.84 43.15 0.1870 34799.7 

483 6 43.01 0.53 22.84 7.59 3.57 27.09 28 49.93 14.98 0.0649 12078.8 

484 1 56.10 0.46 25.58 9.90 3.70 36.59 14 62.17 18.65 0.0808 15041.3 

485 2 69.19 1.097 75.90 12.21 2.177 26.58 64 102.48 30.74 0.1332 24793.6 

486 1 112.20 0.46 51.16 19.80 3.70 73.18 52 124.34 37.30 0.1616 30082.5 
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487 4 48.62 0.63 30.48 8.58 2.44 20.95 38 51.44 15.43 0.0669 12444.2 

488 1 48.62 0.46 22.17 8.58 3.70 31.71 39 53.88 16.16 0.0700 13035.8 

489 2 67.32 1.097 73.85 11.88 2.177 25.86 73 99.71 29.91 0.1296 24123.5 

490 1 52.36 0.46 23.88 9.24 3.70 34.15 46 58.03 17.41 0.0754 14038.5 

491 1 84.15 0.46 38.37 14.85 3.70 54.89 97 93.26 27.98 0.1212 22561.9 

492 1 48.62 0.46 22.17 8.58 3.70 31.71 40 53.88 16.16 0.0700 13035.8 

493 3 97.24 0.62 60.58 17.16 2.21 37.84 39 98.42 29.53 0.1279 23810.3 

494 3 56.10 0.62 34.95 9.90 2.21 21.83 40 56.78 17.03 0.0738 13736.7 

495 2 41.14 1.097 45.13 7.26 2.177 15.81 28 60.94 18.28 0.0792 14742.1 

496 1 56.10 0.46 25.58 9.90 3.70 36.59 54 62.17 18.65 0.0808 15041.3 

497 2 46.75 1.097 51.28 8.25 2.177 17.96 38 69.25 20.77 0.0900 16752.4 

498 1 63.58 0.46 28.99 11.22 3.70 41.47 73 70.46 21.14 0.0916 17046.8 

499 2 65.45 1.097 71.80 11.55 2.177 25.14 70 96.94 29.08 0.1260 23453.4 

500 2 74.80 1.097 82.06 13.2 2.177 28.74 24 110.79 33.24 0.1440 26803.9 

501 1 54.23 0.46 24.73 9.57 3.70 35.37 52 60.10 18.03 0.0781 14539.9 

502 6 59.84 0.53 31.78 10.56 3.57 37.69 53 69.46 20.84 0.0903 16805.3 

503 2 112.20 1.097 123.08 19.8 2.177 43.10 56 166.19 49.86 0.2160 40205.9 

504 2 59.84 1.097 65.64 10.56 2.177 22.99 65 88.63 26.59 0.1152 21443.1 

505 1 44.88 0.46 20.47 7.92 3.70 29.27 35 49.74 14.92 0.0647 12033.0 

506 3 108.46 0.62 67.57 19.14 2.21 42.20 46 109.77 32.93 0.1427 26557.7 

507 3 43.01 0.62 26.80 7.59 2.21 16.74 31 43.53 13.06 0.0566 10531.5 

508 3 87.89 0.62 54.76 15.51 2.21 34.20 121 88.96 26.69 0.1156 21520.9 

509 1 136.51 0.46 62.25 24.09 3.70 89.04 281 151.29 45.39 0.1967 36600.4 

510 2 86.02 1.097 94.36 15.18 2.177 33.05 120 127.41 38.22 0.1656 30824.5 

511 1 130.90 0.46 59.69 23.10 3.70 85.38 300 145.07 43.52 0.1886 35096.3 

512 2 52.36 1.097 57.44 9.24 2.177 20.12 45 77.55 23.27 0.1008 18762.7 

513 1 91.63 0.46 41.78 16.17 3.70 59.76 149 101.55 30.46 0.1320 24567.4 

514 2 145.86 1.097 160.01 25.74 2.177 56.04 95 216.04 64.81 0.2809 52267.6 

515 1 179.52 0.46 81.86 31.68 3.70 117.09 469 198.95 59.69 0.2586 48132.1 

516 2 72.93 1.097 80.00 12.87 2.177 28.02 90 108.02 32.41 0.1404 26133.8 

517 1 69.19 0.46 31.55 12.21 3.70 45.13 77 76.68 23.00 0.0997 18550.9 
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518 2 82.28 1.097 90.26 14.52 2.177 31.61 119 121.87 36.56 0.1584 29484.3 

519 3 78.54 0.62 48.93 13.86 2.21 30.56 111 79.49 23.85 0.1033 19231.4 

520 1 56.10 0.46 25.58 9.90 3.70 36.59 58 62.17 18.65 0.0808 15041.3 

521 3 121.55 0.62 75.73 21.45 2.21 47.30 205 123.02 36.91 0.1599 29762.9 

522 3 86.02 0.62 53.59 15.18 2.21 33.47 125 87.06 26.12 0.1132 21063.0 

523 2 93.50 1.097 102.57 16.5 2.177 35.92 144 138.49 41.55 0.1800 33504.9 

524 1 78.54 0.46 35.81 13.86 3.70 51.23 101 87.04 26.11 0.1132 21057.8 

525 3 54.23 0.62 33.79 9.57 2.21 21.10 46 54.89 16.47 0.0714 13278.8 

526 2 104.72 1.097 114.88 18.48 2.177 40.23 50 155.11 46.53 0.2016 37525.5 

527 1 69.19 0.46 31.55 12.21 3.70 45.13 85 76.68 23.00 0.0997 18550.9 

528 2 100.98 1.097 110.78 17.82 2.177 38.79 46 149.57 44.87 0.1944 36185.3 

529 2 100.98 1.097 110.78 17.82 2.177 38.79 43 149.57 44.87 0.1944 36185.3 

530 2 72.93 1.097 80.00 12.87 2.177 28.02 94 108.02 32.41 0.1404 26133.8 

531 1 99.11 0.46 45.19 17.49 3.70 64.64 153 109.84 32.95 0.1428 26572.9 

532 1 87.89 0.46 40.08 15.51 3.70 57.32 123 97.40 29.22 0.1266 23564.7 

533 3 63.58 0.62 39.61 11.22 2.21 24.74 70 64.35 19.31 0.0837 15568.3 

534 2 63.58 1.097 69.75 11.22 2.177 24.43 72 94.17 28.25 0.1224 22783.3 

535 1 63.58 0.46 28.99 11.22 3.70 41.47 63 70.46 21.14 0.0916 17046.8 

536 2 63.58 1.097 69.75 11.22 2.177 24.43 68 94.17 28.25 0.1224 22783.3 

537 2 56.10 1.097 61.54 9.9 2.177 21.55 49 83.09 24.93 0.1080 20102.9 

538 1 108.46 0.46 49.46 19.14 3.70 70.74 52 120.20 36.06 0.1563 29079.8 

539 2 97.24 1.097 106.67 17.16 2.177 37.36 41 144.03 43.21 0.1872 34845.1 

540 3 52.36 0.62 32.62 9.24 2.21 20.37 46 52.99 15.90 0.0689 12821.0 

541 1 52.36 0.46 23.88 9.24 3.70 34.15 48 58.03 17.41 0.0754 14038.5 

542 1 86.02 0.46 39.23 15.18 3.70 56.11 104 95.33 28.60 0.1239 23063.3 

543 1 44.88 0.46 20.47 7.92 3.70 29.27 37 49.74 14.92 0.0647 12033.0 

544 1 117.81 0.46 53.72 20.79 3.70 76.84 221 130.56 39.17 0.1697 31586.7 

545 3 407.66 0.62 253.97 71.94 2.21 158.63 1086 412.60 123.78 0.5364 99820.3 

546 3 125.29 0.62 78.06 22.11 2.21 48.75 223 126.81 38.04 0.1649 30678.7 

547 1 76.67 0.46 34.96 13.53 3.70 50.01 104 84.97 25.49 0.1105 20556.4 

548 2 86.02 1.097 94.36 15.18 2.177 33.05 129 127.41 38.22 0.1656 30824.5 
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549 1 93.50 0.46 42.64 16.50 3.70 60.98 151 103.62 31.09 0.1347 25068.8 

550 1 119.68 0.46 54.57 21.12 3.70 78.06 222 132.63 39.79 0.1724 32088.0 

551 2 142.12 1.097 155.91 25.08 2.177 54.60 347 210.50 63.15 0.2737 50927.4 

552 1 112.20 0.46 51.16 19.80 3.70 73.18 56 124.34 37.30 0.1616 30082.5 

553 3 104.72 0.62 65.24 18.48 2.21 40.75 181 105.99 31.80 0.1378 25641.9 

554 1 50.49 0.46 23.02 8.91 3.70 32.93 47 55.95 16.79 0.0727 13537.1 

555 4 129.03 0.63 80.90 22.77 2.44 55.60 275 136.51 40.95 0.1775 33024.9 

556 2 117.81 1.097 129.24 20.79 2.177 45.26 235 174.50 52.35 0.2268 42216.2 

557 1 108.46 0.46 49.46 19.14 3.70 70.74 207 120.20 36.06 0.1563 29079.8 

558 6 67.32 0.53 35.75 11.88 3.57 42.40 78 78.15 23.44 0.1016 18906.0 

559 1 117.81 0.46 53.72 20.79 3.70 76.84 187 130.56 39.17 0.1697 31586.7 

560 3 127.16 0.62 79.22 22.44 2.21 49.48 284 128.70 38.61 0.1673 31136.6 

561 1 59.84 0.46 27.29 10.56 3.70 39.03 62 66.32 19.90 0.0862 16044.0 

562 2 123.42 1.097 135.39 21.78 2.177 47.42 68 182.81 54.84 0.2376 44226.4 

563 2 54.23 1.097 59.49 9.57 2.177 20.83 51 80.32 24.10 0.1044 19432.8 

564 1 80.41 0.46 36.67 14.19 3.70 52.45 102 89.11 26.73 0.1158 21559.2 

565 1 84.15 0.46 38.37 14.85 3.70 54.89 112 93.26 27.98 0.1212 22561.9 

566 3 61.71 0.62 38.45 10.89 2.21 24.01 66 62.46 18.74 0.0812 15110.4 

567 4 145.86 0.63 91.45 25.74 2.44 62.86 95 154.31 46.29 0.2006 37332.5 

568 1 93.50 0.46 42.64 16.50 3.70 60.98 123 103.62 31.09 0.1347 25068.8 

569 6 63.58 0.53 33.76 11.22 3.57 40.04 70 73.81 22.14 0.0959 17855.7 

570 1 63.58 0.46 28.99 11.22 3.70 41.47 70 70.46 21.14 0.0916 17046.8 

571 2 59.84 1.097 65.64 10.56 2.177 22.99 62 88.63 26.59 0.1152 21443.1 

572 1 112.20 0.46 51.16 19.80 3.70 73.18 54 124.34 37.30 0.1616 30082.5 

573 1 100.98 0.46 46.05 17.82 3.70 65.86 44 111.91 33.57 0.1455 27074.3 

574 1 52.36 0.46 23.88 9.24 3.70 34.15 49 58.03 17.41 0.0754 14038.5 

575 3 130.90 0.62 81.55 23.10 2.21 50.94 75 132.49 39.75 0.1722 32052.4 

576 3 86.02 0.62 53.59 15.18 2.21 33.47 118 87.06 26.12 0.1132 21063.0 

577 4 50.49 0.63 31.66 8.91 2.44 21.76 44 53.42 16.02 0.0694 12922.8 

578 1 86.02 0.46 39.23 15.18 3.70 56.11 128 95.33 28.60 0.1239 23063.3 

579 1 52.36 0.46 23.88 9.24 3.70 34.15 49 58.03 17.41 0.0754 14038.5 
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580 1 82.28 0.46 37.52 14.52 3.70 53.67 118 91.19 27.36 0.1185 22060.5 

581 1 52.36 0.46 23.88 9.24 3.70 34.15 44 58.03 17.41 0.0754 14038.5 

582 1 78.54 0.46 35.81 13.86 3.70 51.23 27 87.04 26.11 0.1132 21057.8 

583 6 110.33 0.53 58.59 19.47 3.57 69.49 211 128.07 38.42 0.1665 30984.9 

584 1 123.42 0.46 56.28 21.78 3.70 80.50 65 136.78 41.03 0.1778 33090.8 

585 6 72.93 0.53 38.73 12.87 3.57 45.93 93 84.66 25.40 0.1101 20481.5 

586 1 57.97 0.46 26.43 10.23 3.70 37.81 59 64.24 19.27 0.0835 15542.6 

587 1 61.71 0.46 28.14 10.89 3.70 40.25 66 68.39 20.52 0.0889 16545.4 

588 4 48.62 0.63 30.48 8.58 2.44 20.95 42 51.44 15.43 0.0669 12444.2 

589 4 76.67 0.63 48.07 13.53 2.44 33.04 77 81.11 24.33 0.1054 19623.5 

590 4 37.40 0.63 23.45 6.60 2.44 16.12 25 39.57 11.87 0.0514 9572.4 

591 4 115.94 0.63 72.69 20.46 2.44 49.96 53 122.66 36.80 0.1595 29674.6 

592 2 123.42 1.097 135.39 21.78 2.177 47.42 66 182.81 54.84 0.2376 44226.4 

593 2 69.19 1.097 75.90 12.21 2.177 26.58 84 102.48 30.74 0.1332 24793.6 

594 1 63.58 0.46 28.99 11.22 3.70 41.47 73 70.46 21.14 0.0916 17046.8 

595 4 119.68 0.63 75.04 21.12 2.44 51.58 64 126.61 37.98 0.1646 30631.8 

596 1 123.42 0.46 56.28 21.78 3.70 80.50 69 136.78 41.03 0.1778 33090.8 

597 4 72.93 0.63 45.73 12.87 2.44 31.43 84 77.16 23.15 0.1003 18666.3 

598 4 57.97 0.63 36.35 10.23 2.44 24.98 58 61.33 18.40 0.0797 14837.3 

599 6 63.58 0.53 33.76 11.22 3.57 40.04 72 73.81 22.14 0.0959 17855.7 

600 4 71.06 0.63 44.55 12.54 2.44 30.62 89 75.18 22.55 0.0977 18187.6 

601 3 67.32 0.62 41.94 11.88 2.21 26.20 78 68.14 20.44 0.0886 16484.1 

602 4 69.19 0.63 43.38 12.21 2.44 29.82 83 73.20 21.96 0.0952 17709.0 

603 4 50.49 0.63 31.66 8.91 2.44 21.76 44 53.42 16.02 0.0694 12922.8 

604 2 59.84 1.097 65.64 10.56 2.177 22.99 65 88.63 26.59 0.1152 21443.1 

605 3 153.34 0.62 95.53 27.06 2.21 59.67 93 155.20 46.56 0.2018 37547.1 

606 1 108.46 0.46 49.46 19.14 3.70 70.74 51 120.20 36.06 0.1563 29079.8 

607 1 69.19 0.46 31.55 12.21 3.70 45.13 80 76.68 23.00 0.0997 18550.9 

608 2 136.51 1.097 149.75 24.09 2.177 52.44 329 202.20 60.66 0.2629 48917.1 

609 2 65.45 1.097 71.80 11.55 2.177 25.14 71 96.94 29.08 0.1260 23453.4 

610 1 52.36 0.46 23.88 9.24 3.70 34.15 47 58.03 17.41 0.0754 14038.5 
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611 2 59.84 1.097 65.64 10.56 2.177 22.99 64 88.63 26.59 0.1152 21443.1 

612 1 119.68 0.46 54.57 21.12 3.70 78.06 53 132.63 39.79 0.1724 32088.0 

613 2 61.71 1.097 67.70 10.89 2.177 23.71 68 91.40 27.42 0.1188 22113.2 

614 2 138.38 1.097 151.80 24.42 2.177 53.16 77 204.97 61.49 0.2665 49587.2 

615 1 78.54 0.46 35.81 13.86 3.70 51.23 101 87.04 26.11 0.1132 21057.8 

616 3 57.97 0.62 36.12 10.23 2.21 22.56 59 58.67 17.60 0.0763 14194.6 

617 3 63.58 0.62 39.61 11.22 2.21 24.74 57 64.35 19.31 0.0837 15568.3 

618 6 130.90 0.53 69.51 23.10 3.57 82.44 63 151.95 45.59 0.1975 36761.7 

619 1 74.80 0.46 34.11 13.20 3.70 48.79 98 82.90 24.87 0.1078 20055.0 

620 6 84.15 0.53 44.68 14.85 3.57 53.00 125 97.68 29.30 0.1270 23632.5 

621 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

622 1 78.54 0.46 35.81 13.86 3.70 51.23 106 87.04 26.11 0.1132 21057.8 

623 1 65.45 0.46 29.85 11.55 3.70 42.69 69 72.53 21.76 0.0943 17548.2 

624 2 67.32 1.097 73.85 11.88 2.177 25.86 78 99.71 29.91 0.1296 24123.5 

625 1 72.93 0.46 33.26 12.87 3.70 47.57 79 80.82 24.25 0.1051 19553.7 

626 6 57.97 0.53 30.78 10.23 3.57 36.51 47 67.29 20.19 0.0875 16280.2 

627 3 67.32 0.62 41.94 11.88 2.21 26.20 80 68.14 20.44 0.0886 16484.1 

628 4 123.42 0.63 77.38 21.78 2.44 53.19 70 130.57 39.17 0.1697 31589.1 

629 4 46.75 0.63 29.31 8.25 2.44 20.15 40 49.46 14.84 0.0643 11965.6 

630 1 138.38 0.46 63.10 24.42 3.70 90.26 84 153.36 46.01 0.1994 37101.8 

631 2 57.97 1.097 63.59 10.23 2.177 22.27 51 85.86 25.76 0.1116 20773.0 

632 2 74.80 1.097 82.06 13.2 2.177 28.74 98 110.79 33.24 0.1440 26803.9 

633 1 80.41 0.46 36.67 14.19 3.70 52.45 112 89.11 26.73 0.1158 21559.2 

634 2 48.62 1.097 53.34 8.58 2.177 18.68 41 72.01 21.60 0.0936 17422.5 

635 1 37.40 0.46 17.05 6.60 3.70 24.39 25 41.45 12.43 0.0539 10027.5 

636 1 100.98 0.46 46.05 17.82 3.70 65.86 42 111.91 33.57 0.1455 27074.3 

637 4 50.49 0.63 31.66 8.91 2.44 21.76 44 53.42 16.02 0.0694 12922.8 

638 1 115.94 0.46 52.87 20.46 3.70 75.62 60 128.49 38.55 0.1670 31085.3 

639 1 52.36 0.46 23.88 9.24 3.70 34.15 48 58.03 17.41 0.0754 14038.5 

640 1 119.68 0.46 54.57 21.12 3.70 78.06 61 132.63 39.79 0.1724 32088.0 

641 2 50.49 1.097 55.39 8.91 2.177 19.40 45 74.78 22.44 0.0972 18092.6 
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642 2 69.19 1.097 75.90 12.21 2.177 26.58 86 102.48 30.74 0.1332 24793.6 

643 6 50.49 0.53 26.81 8.91 3.57 31.80 45 58.61 17.58 0.0762 14179.5 

644 1 89.76 0.46 40.93 15.84 3.70 58.54 131 99.48 29.84 0.1293 24066.0 

645 2 59.84 1.097 65.64 10.56 2.177 22.99 52 88.63 26.59 0.1152 21443.1 

646 1 63.58 0.46 28.99 11.22 3.70 41.47 73 70.46 21.14 0.0916 17046.8 

647 1 56.10 0.46 25.58 9.90 3.70 36.59 54 62.17 18.65 0.0808 15041.3 

648 1 61.71 0.46 28.14 10.89 3.70 40.25 66 68.39 20.52 0.0889 16545.4 

649 2 97.24 1.097 106.67 17.16 2.177 37.36 41 144.03 43.21 0.1872 34845.1 

650 2 67.32 1.097 73.85 11.88 2.177 25.86 59 99.71 29.91 0.1296 24123.5 

651 1 52.36 0.46 23.88 9.24 3.70 34.15 44 58.03 17.41 0.0754 14038.5 

652 1 56.10 0.46 25.58 9.90 3.70 36.59 52 62.17 18.65 0.0808 15041.3 

653 1 54.23 0.46 24.73 9.57 3.70 35.37 44 60.10 18.03 0.0781 14539.9 

654 2 59.84 1.097 65.64 10.56 2.177 22.99 63 88.63 26.59 0.1152 21443.1 

655 2 87.89 1.097 96.42 15.51 2.177 33.77 92 130.18 39.05 0.1692 31494.6 

656 2 56.10 1.097 61.54 9.9 2.177 21.55 51 83.09 24.93 0.1080 20102.9 

657 1 82.28 0.46 37.52 14.52 3.70 53.67 99 91.19 27.36 0.1185 22060.5 

658 1 100.98 0.46 46.05 17.82 3.70 65.86 38 111.91 33.57 0.1455 27074.3 

659 2 104.72 1.097 114.88 18.48 2.177 40.23 46 155.11 46.53 0.2016 37525.5 

660 1 63.58 0.46 28.99 11.22 3.70 41.47 71 70.46 21.14 0.0916 17046.8 

661 1 91.63 0.46 41.78 16.17 3.70 59.76 111 101.55 30.46 0.1320 24567.4 

662 2 76.67 1.097 84.11 13.53 2.177 29.45 100 113.56 34.07 0.1476 27474.0 

663 1 48.62 0.46 22.17 8.58 3.70 31.71 42 53.88 16.16 0.0700 13035.8 

664 2 46.75 1.097 51.28 8.25 2.177 17.96 39 69.25 20.77 0.0900 16752.4 

665 1 74.80 0.46 34.11 13.20 3.70 48.79 88 82.90 24.87 0.1078 20055.0 

666 2 52.36 1.097 57.44 9.24 2.177 20.12 46 77.55 23.27 0.1008 18762.7 

667 1 72.93 0.46 33.26 12.87 3.70 47.57 92 80.82 24.25 0.1051 19553.7 

668 2 65.45 1.097 71.80 11.55 2.177 25.14 72 96.94 29.08 0.1260 23453.4 

669 1 69.19 0.46 31.55 12.21 3.70 45.13 79 76.68 23.00 0.0997 18550.9 

670 1 123.42 0.46 56.28 21.78 3.70 80.50 65 136.78 41.03 0.1778 33090.8 

671 2 93.50 1.097 102.57 16.5 2.177 35.92 39 138.49 41.55 0.1800 33504.9 

672 1 100.98 0.46 46.05 17.82 3.70 65.86 38 111.91 33.57 0.1455 27074.3 



ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 2018-2020 

 

107 
 

673 2 69.19 1.097 75.90 12.21 2.177 26.58 86 102.48 30.74 0.1332 24793.6 

674 2 57.97 1.097 63.59 10.23 2.177 22.27 60 85.86 25.76 0.1116 20773.0 

675 2 59.84 1.097 65.64 10.56 2.177 22.99 62 88.63 26.59 0.1152 21443.1 

676 2 56.10 1.097 61.54 9.9 2.177 21.55 56 83.09 24.93 0.1080 20102.9 

677 2 74.80 1.097 82.06 13.2 2.177 28.74 82 110.79 33.24 0.1440 26803.9 

678 2 74.80 1.097 82.06 13.2 2.177 28.74 62 110.79 33.24 0.1440 26803.9 

679 1 67.32 0.46 30.70 11.88 3.70 43.91 81 74.61 22.38 0.0970 18049.5 

680 1 149.60 0.46 68.22 26.40 3.70 97.57 83 165.79 49.74 0.2155 40110.1 

681 2 65.45 1.097 71.80 11.55 2.177 25.14 76 96.94 29.08 0.1260 23453.4 

682 2 31.79 1.097 34.87 5.61 2.177 12.21 18 47.09 14.13 0.0612 11391.7 

683 1 63.58 0.46 28.99 11.22 3.70 41.47 64 70.46 21.14 0.0916 17046.8 

684 1 72.93 0.46 33.26 12.87 3.70 47.57 76 80.82 24.25 0.1051 19553.7 

685 1 97.24 0.46 44.34 17.16 3.70 63.42 37 107.76 32.33 0.1401 26071.5 

686 1 63.58 0.46 28.99 11.22 3.70 41.47 71 70.46 21.14 0.0916 17046.8 

687 1 54.23 0.46 24.73 9.57 3.70 35.37 51 60.10 18.03 0.0781 14539.9 

688 1 93.50 0.46 42.64 16.50 3.70 60.98 39 103.62 31.09 0.1347 25068.8 

689 1 76.67 0.46 34.96 13.53 3.70 50.01 98 84.97 25.49 0.1105 20556.4 

690 2 57.97 1.097 63.59 10.23 2.177 22.27 55 85.86 25.76 0.1116 20773.0 

691 2 67.32 1.097 73.85 11.88 2.177 25.86 68 99.71 29.91 0.1296 24123.5 

692 2 41.14 1.097 45.13 7.26 2.177 15.81 29 60.94 18.28 0.0792 14742.1 

693 2 48.62 1.097 53.34 8.58 2.177 18.68 42 72.01 21.60 0.0936 17422.5 

694 1 76.67 0.46 34.96 13.53 3.70 50.01 97 84.97 25.49 0.1105 20556.4 

695 1 59.84 0.46 27.29 10.56 3.70 39.03 62 66.32 19.90 0.0862 16044.0 

696 1 52.36 0.46 23.88 9.24 3.70 34.15 44 58.03 17.41 0.0754 14038.5 

697 1 142.12 0.46 64.81 25.08 3.70 92.70 67 157.50 47.25 0.2048 38104.6 

698 1 65.45 0.46 29.85 11.55 3.70 42.69 74 72.53 21.76 0.0943 17548.2 

699 1 52.36 0.46 23.88 9.24 3.70 34.15 48 58.03 17.41 0.0754 14038.5 

700 1 95.37 0.46 43.49 16.83 3.70 62.20 134 105.69 31.71 0.1374 25570.2 

701 1 121.55 0.46 55.43 21.45 3.70 79.28 185 134.71 40.41 0.1751 32589.4 

702 1 63.58 0.46 28.99 11.22 3.70 41.47 69 70.46 21.14 0.0916 17046.8 

703 1 84.15 0.46 38.37 14.85 3.70 54.89 126 93.26 27.98 0.1212 22561.9 
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704 3 87.89 0.62 54.76 15.51 2.21 34.20 126 88.96 26.69 0.1156 21520.9 

705 3 100.98 0.62 62.91 17.82 2.21 39.29 46 102.20 30.66 0.1329 24726.1 

706 2 56.10 1.097 61.54 9.9 2.177 21.55 54 83.09 24.93 0.1080 20102.9 

707 4 50.49 0.63 31.66 8.91 2.44 21.76 43 53.42 16.02 0.0694 12922.8 

708 2 57.97 1.097 63.59 10.23 2.177 22.27 59 85.86 25.76 0.1116 20773.0 

709 3 97.24 0.62 60.58 17.16 2.21 37.84 40 98.42 29.53 0.1279 23810.3 

710 2 104.72 1.097 114.88 18.48 2.177 40.23 46 155.11 46.53 0.2016 37525.5 

711 2 56.10 1.097 61.54 9.9 2.177 21.55 56 83.09 24.93 0.1080 20102.9 

712 2 69.19 1.097 75.90 12.21 2.177 26.58 85 102.48 30.74 0.1332 24793.6 

713 4 71.06 0.63 44.55 12.54 2.44 30.62 90 75.18 22.55 0.0977 18187.6 

714 2 48.62 1.097 53.34 8.58 2.177 18.68 38 72.01 21.60 0.0936 17422.5 

715 1 65.45 0.46 29.85 11.55 3.70 42.69 77 72.53 21.76 0.0943 17548.2 

716 1 78.54 0.46 35.81 13.86 3.70 51.23 109 87.04 26.11 0.1132 21057.8 

717 4 43.01 0.63 26.97 7.59 2.44 18.53 33 45.50 13.65 0.0592 11008.3 

718 2 57.97 1.097 63.59 10.23 2.177 22.27 57 85.86 25.76 0.1116 20773.0 

719 1 33.66 0.46 15.35 5.94 3.70 21.95 20 37.30 11.19 0.0485 9024.8 

720 2 44.88 1.097 49.23 7.92 2.177 17.24 37 66.48 19.94 0.0864 16082.3 

721 2 56.10 1.097 61.54 9.9 2.177 21.55 54 83.09 24.93 0.1080 20102.9 

722 2 80.41 1.097 88.21 14.19 2.177 30.89 84 119.10 35.73 0.1548 28814.2 

723 2 37.40 1.097 41.03 6.6 2.177 14.37 25 55.40 16.62 0.0720 13402.0 

724 1 134.64 0.46 61.40 23.76 3.70 87.82 77 149.21 44.76 0.1940 36099.1 

725 2 78.54 1.097 86.16 13.86 2.177 30.17 27 116.33 34.90 0.1512 28144.1 

726 4 142.12 0.63 89.11 25.08 2.44 61.25 89 150.35 45.11 0.1955 36375.3 

727 1 65.45 0.46 29.85 11.55 3.70 42.69 77 72.53 21.76 0.0943 17548.2 

728 1 57.97 0.46 26.43 10.23 3.70 37.81 61 64.24 19.27 0.0835 15542.6 

729 4 52.36 0.63 32.83 9.24 2.44 22.56 48 55.39 16.62 0.0720 13401.4 

730 4 43.01 0.63 26.97 7.59 2.44 18.53 33 45.50 13.65 0.0592 11008.3 

731 4 63.58 0.63 39.86 11.22 2.44 27.40 72 67.26 20.18 0.0874 16273.2 

732 1 130.90 0.46 59.69 23.10 3.70 85.38 77 145.07 43.52 0.1886 35096.3 

733 6 87.89 0.53 46.67 15.51 3.57 55.36 139 102.02 30.61 0.1326 24682.9 

734 3 54.23 0.62 33.79 9.57 2.21 21.10 51 54.89 16.47 0.0714 13278.8 
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735 1 93.50 0.46 42.64 16.50 3.70 60.98 39 103.62 31.09 0.1347 25068.8 

736 2 48.62 1.097 53.34 8.58 2.177 18.68 38 72.01 21.60 0.0936 17422.5 

737 2 52.36 1.097 57.44 9.24 2.177 20.12 49 77.55 23.27 0.1008 18762.7 

738 4 72.93 0.63 45.73 12.87 2.44 31.43 92 77.16 23.15 0.1003 18666.3 

739 2 46.75 1.097 51.28 8.25 2.177 17.96 38 69.25 20.77 0.0900 16752.4 

740 2 31.79 1.097 34.87 5.61 2.177 12.21 19 47.09 14.13 0.0612 11391.7 

741 1 74.80 0.46 34.11 13.20 3.70 48.79 90 82.90 24.87 0.1078 20055.0 

742 4 31.79 0.63 19.93 5.61 2.44 13.70 17 33.63 10.09 0.0437 8136.6 

743 1 63.58 0.46 28.99 11.22 3.70 41.47 73 70.46 21.14 0.0916 17046.8 

744 4 78.54 0.63 49.24 13.86 2.44 33.85 26 83.09 24.93 0.1080 20102.1 

745 4 56.10 0.63 35.17 9.90 2.44 24.18 55 59.35 17.81 0.0772 14358.7 

746 1 54.23 0.46 24.73 9.57 3.70 35.37 51 60.10 18.03 0.0781 14539.9 

747 1 134.64 0.46 61.40 23.76 3.70 87.82 74 149.21 44.76 0.1940 36099.1 

748 2 46.75 1.097 51.28 8.25 2.177 17.96 37 69.25 20.77 0.0900 16752.4 

749 4 104.72 0.63 65.66 18.48 2.44 45.13 43 110.79 33.24 0.1440 26802.8 

750 6 57.97 0.53 30.78 10.23 3.57 36.51 60 67.29 20.19 0.0875 16280.2 

751 1 52.36 0.46 23.88 9.24 3.70 34.15 48 58.03 17.41 0.0754 14038.5 

752 6 50.49 0.53 26.81 8.91 3.57 31.80 42 58.61 17.58 0.0762 14179.5 

753 2 41.14 1.097 45.13 7.26 2.177 15.81 29 60.94 18.28 0.0792 14742.1 

754 1 67.32 0.46 30.70 11.88 3.70 43.91 78 74.61 22.38 0.0970 18049.5 

755 6 91.63 0.53 48.66 16.17 3.57 57.71 138 106.37 31.91 0.1383 25733.2 

756 1 54.23 0.46 24.73 9.57 3.70 35.37 52 60.10 18.03 0.0781 14539.9 

757 6 108.46 0.53 57.59 19.14 3.57 68.31 44 125.90 37.77 0.1637 30459.7 

758 4 57.97 0.63 36.35 10.23 2.44 24.98 61 61.33 18.40 0.0797 14837.3 

759 2 37.40 1.097 41.03 6.6 2.177 14.37 23 55.40 16.62 0.0720 13402.0 

760 1 50.49 0.46 23.02 8.91 3.70 32.93 46 55.95 16.79 0.0727 13537.1 

761 2 115.94 1.097 127.19 20.46 2.177 44.54 57 171.73 51.52 0.2232 41546.1 

762 2 59.84 1.097 65.64 10.56 2.177 22.99 61 88.63 26.59 0.1152 21443.1 

763 4 78.54 0.63 49.24 13.86 2.44 33.85 109 83.09 24.93 0.1080 20102.1 

764 4 44.88 0.63 28.14 7.92 2.44 19.34 37 47.48 14.24 0.0617 11486.9 

765 3 78.54 0.62 48.93 13.86 2.21 30.56 98 79.49 23.85 0.1033 19231.4 



ʌʠʟʠʢ, ʪʝʭʥʦʣʦʛʠʡʥ ʭװʨʵʵʣʵʥ 2018-2020 

 

110 
 

766 1 59.84 0.46 27.29 10.56 3.70 39.03 59 66.32 19.90 0.0862 16044.0 

767 3 108.46 0.62 67.57 19.14 2.21 42.20 211 109.77 32.93 0.1427 26557.7 

768 1 59.84 0.46 27.29 10.56 3.70 39.03 64 66.32 19.90 0.0862 16044.0 

769 2 63.58 1.097 69.75 11.22 2.177 24.43 66 94.17 28.25 0.1224 22783.3 

770 2 142.12 1.097 155.91 25.08 2.177 54.60 89 210.50 63.15 0.2737 50927.4 

771 1 78.54 0.46 35.81 13.86 3.70 51.23 100 87.04 26.11 0.1132 21057.8 

772 2 63.58 1.097 69.75 11.22 2.177 24.43 63 94.17 28.25 0.1224 22783.3 

773 1 61.71 0.46 28.14 10.89 3.70 40.25 68 68.39 20.52 0.0889 16545.4 

774 6 57.97 0.53 30.78 10.23 3.57 36.51 56 67.29 20.19 0.0875 16280.2 

775 6 52.36 0.53 27.80 9.24 3.57 32.98 49 60.78 18.23 0.0790 14704.7 

776 1 74.80 0.46 34.11 13.20 3.70 48.79 86 82.90 24.87 0.1078 20055.0 

777 1 61.71 0.46 28.14 10.89 3.70 40.25 68 68.39 20.52 0.0889 16545.4 

778 3 86.02 0.62 53.59 15.18 2.21 33.47 102 87.06 26.12 0.1132 21063.0 

779 1 63.58 0.46 28.99 11.22 3.70 41.47 71 70.46 21.14 0.0916 17046.8 

780 1 65.45 0.46 29.85 11.55 3.70 42.69 72 72.53 21.76 0.0943 17548.2 

781 1 106.59 0.46 48.61 18.81 3.70 69.52 145 118.13 35.44 0.1536 28578.4 

782 3 78.54 0.62 48.93 13.86 2.21 30.56 104 79.49 23.85 0.1033 19231.4 

783 3 44.88 0.62 27.96 7.92 2.21 17.46 36 45.42 13.63 0.0591 10989.4 

784 1 63.58 0.46 28.99 11.22 3.70 41.47 67 70.46 21.14 0.0916 17046.8 

785 6 134.64 0.53 71.49 23.76 3.57 84.80 79 156.29 46.89 0.2032 37812.0 

786 1 99.11 0.46 45.19 17.49 3.70 64.64 170 109.84 32.95 0.1428 26572.9 

787 3 65.45 0.62 40.78 11.55 2.21 25.47 61 66.24 19.87 0.0861 16026.2 

788 1 86.02 0.46 39.23 15.18 3.70 56.11 129 95.33 28.60 0.1239 23063.3 

789 1 80.41 0.46 36.67 14.19 3.70 52.45 94 89.11 26.73 0.1158 21559.2 

790 6 63.58 0.53 33.76 11.22 3.57 40.04 68 73.81 22.14 0.0959 17855.7 

791 1 52.36 0.46 23.88 9.24 3.70 34.15 45 58.03 17.41 0.0754 14038.5 

792 1 50.49 0.46 23.02 8.91 3.70 32.93 43 55.95 16.79 0.0727 13537.1 

793 4 56.10 0.63 35.17 9.90 2.44 24.18 54 59.35 17.81 0.0772 14358.7 

794 4 74.80 0.63 46.90 13.20 2.44 32.23 67 79.13 23.74 0.1029 19144.9 

795 1 56.10 0.46 25.58 9.90 3.70 36.59 55 62.17 18.65 0.0808 15041.3 

796 2 61.71 1.097 67.70 10.89 2.177 23.71 69 91.40 27.42 0.1188 22113.2 
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797 1 56.10 0.46 25.58 9.90 3.70 36.59 55 62.17 18.65 0.0808 15041.3 

798 2 119.68 1.097 131.29 21.12 2.177 45.98 57 177.27 53.18 0.2304 42886.3 

799 1 108.46 0.46 49.46 19.14 3.70 70.74 54 120.20 36.06 0.1563 29079.8 

800 3 57.97 0.62 36.12 10.23 2.21 22.56 60 58.67 17.60 0.0763 14194.6 

801 1 63.58 0.46 28.99 11.22 3.70 41.47 71 70.46 21.14 0.0916 17046.8 

802 1 59.84 0.46 27.29 10.56 3.70 39.03 65 66.32 19.90 0.0862 16044.0 

803 2 52.36 1.097 57.44 9.24 2.177 20.12 47 77.55 23.27 0.1008 18762.7 

804 6 76.67 0.53 40.71 13.53 3.57 48.29 103 89.00 26.70 0.1157 21531.9 

805 1 57.97 0.46 26.43 10.23 3.70 37.81 61 64.24 19.27 0.0835 15542.6 

806 1 50.49 0.46 23.02 8.91 3.70 32.93 44 55.95 16.79 0.0727 13537.1 

807 2 43.01 1.097 47.18 7.59 2.177 16.52 29 63.71 19.11 0.0828 15412.2 

808 1 54.23 0.46 24.73 9.57 3.70 35.37 46 60.10 18.03 0.0781 14539.9 

809 2 59.84 1.097 65.64 10.56 2.177 22.99 63 88.63 26.59 0.1152 21443.1 

810 3 65.45 0.62 40.78 11.55 2.21 25.47 71 66.24 19.87 0.0861 16026.2 

811 1 57.97 0.46 26.43 10.23 3.70 37.81 54 64.24 19.27 0.0835 15542.6 

812 1 145.86 0.46 66.51 25.74 3.70 95.14 94 161.65 48.49 0.2101 39107.3 

813 2 80.41 1.097 88.21 14.19 2.177 30.89 96 119.10 35.73 0.1548 28814.2 

814 1 43.01 0.46 19.61 7.59 3.70 28.05 33 47.67 14.30 0.0620 11531.6 

815 1 46.75 0.46 21.32 8.25 3.70 30.49 40 51.81 15.54 0.0674 12534.4 

816 1 46.75 0.46 21.32 8.25 3.70 30.49 39 51.81 15.54 0.0674 12534.4 

817 6 61.71 0.53 32.77 10.89 3.57 38.87 67 71.63 21.49 0.0931 17330.5 

818 2 78.54 1.097 86.16 13.86 2.177 30.17 105 116.33 34.90 0.1512 28144.1 

819 3 87.89 0.62 54.76 15.51 2.21 34.20 119 88.96 26.69 0.1156 21520.9 

820 1 160.82 0.46 73.33 28.38 3.70 104.89 68 178.23 53.47 0.2317 43118.3 

821 1 147.73 0.46 67.36 26.07 3.70 96.35 279 163.72 49.12 0.2128 39608.7 

822 2 52.36 1.097 57.44 9.24 2.177 20.12 48 77.55 23.27 0.1008 18762.7 

823 3 44.88 0.62 27.96 7.92 2.21 17.46 35 45.42 13.63 0.0591 10989.4 

824 3 67.32 0.62 41.94 11.88 2.21 26.20 70 68.14 20.44 0.0886 16484.1 

825 6 65.45 0.53 34.75 11.55 3.57 41.22 66 75.98 22.79 0.0988 18380.8 

826 1 145.86 0.46 66.51 25.74 3.70 95.14 87 161.65 48.49 0.2101 39107.3 

827 2 52.36 1.097 57.44 9.24 2.177 20.12 42 77.55 23.27 0.1008 18762.7 
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828 4 56.10 0.63 35.17 9.90 2.44 24.18 47 59.35 17.81 0.0772 14358.7 

829 4 46.75 0.63 29.31 8.25 2.44 20.15 39 49.46 14.84 0.0643 11965.6 

830 6 127.16 0.53 67.52 22.44 3.57 80.09 71 147.61 44.28 0.1919 35711.4 

831 1 61.71 0.46 28.14 10.89 3.70 40.25 62 68.39 20.52 0.0889 16545.4 

832 1 63.58 0.46 28.99 11.22 3.70 41.47 71 70.46 21.14 0.0916 17046.8 

833 2 57.97 1.097 63.59 10.23 2.177 22.27 60 85.86 25.76 0.1116 20773.0 

834 3 48.62 0.62 30.29 8.58 2.21 18.92 40 49.21 14.76 0.0640 11905.2 

835 1 63.58 0.46 28.99 11.22 3.70 41.47 70 70.46 21.14 0.0916 17046.8 

836 1 63.58 0.46 28.99 11.22 3.70 41.47 67 70.46 21.14 0.0916 17046.8 

837 2 57.97 1.097 63.59 10.23 2.177 22.27 59 85.86 25.76 0.1116 20773.0 

838 1 63.58 0.46 28.99 11.22 3.70 41.47 70 70.46 21.14 0.0916 17046.8 

839 2 119.68 1.097 131.29 21.12 2.177 45.98 63 177.27 53.18 0.2304 42886.3 

840 3 86.02 0.62 53.59 15.18 2.21 33.47 33 87.06 26.12 0.1132 21063.0 

841 1 43.01 0.46 19.61 7.59 3.70 28.05 31 47.67 14.30 0.0620 11531.6 

842 2 54.23 1.097 59.49 9.57 2.177 20.83 50 80.32 24.10 0.1044 19432.8 

843 2 52.36 1.097 57.44 9.24 2.177 20.12 47 77.55 23.27 0.1008 18762.7 

844 1 72.93 0.46 33.26 12.87 3.70 47.57 78 80.82 24.25 0.1051 19553.7 

845 1 71.06 0.46 32.40 12.54 3.70 46.35 92 78.75 23.63 0.1024 19052.3 

846 1 71.06 0.46 32.40 12.54 3.70 46.35 88 78.75 23.63 0.1024 19052.3 

847 1 84.15 0.46 38.37 14.85 3.70 54.89 111 93.26 27.98 0.1212 22561.9 

848 3 65.45 0.62 40.78 11.55 2.21 25.47 65 66.24 19.87 0.0861 16026.2 

849 2 97.24 1.097 106.67 17.16 2.177 37.36 42 144.03 43.21 0.1872 34845.1 

850 4 52.36 0.63 32.83 9.24 2.44 22.56 48 55.39 16.62 0.0720 13401.4 

851 2 100.98 1.097 110.78 17.82 2.177 38.79 44 149.57 44.87 0.1944 36185.3 

852 3 52.36 0.62 32.62 9.24 2.21 20.37 47 52.99 15.90 0.0689 12821.0 

853 1 71.06 0.46 32.40 12.54 3.70 46.35 89 78.75 23.63 0.1024 19052.3 

854 1 61.71 0.46 28.14 10.89 3.70 40.25 68 68.39 20.52 0.0889 16545.4 

855 2 54.23 1.097 59.49 9.57 2.177 20.83 45 80.32 24.10 0.1044 19432.8 

856 2 115.94 1.097 127.19 20.46 2.177 44.54 60 171.73 51.52 0.2232 41546.1 

857 1 37.40 0.46 17.05 6.60 3.70 24.39 23 41.45 12.43 0.0539 10027.5 

858 3 43.01 0.62 26.80 7.59 2.21 16.74 34 43.53 13.06 0.0566 10531.5 
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859 1 71.06 0.46 32.40 12.54 3.70 46.35 83 78.75 23.63 0.1024 19052.3 

860 2 145.86 1.097 160.01 25.74 2.177 56.04 95 216.04 64.81 0.2809 52267.6 

861 2 57.97 1.097 63.59 10.23 2.177 22.27 58 85.86 25.76 0.1116 20773.0 

862 4 56.10 0.63 35.17 9.90 2.44 24.18 49 59.35 17.81 0.0772 14358.7 

863 1 39.27 0.46 17.91 6.93 3.70 25.61 29 43.52 13.06 0.0566 10528.9 

864 2 71.06 1.097 77.95 12.54 2.177 27.30 80 105.25 31.58 0.1368 25463.7 

865 1 35.53 0.46 16.20 6.27 3.70 23.17 21 39.38 11.81 0.0512 9526.1 

866 2 59.84 1.097 65.64 10.56 2.177 22.99 54 88.63 26.59 0.1152 21443.1 

867 1 112.20 0.46 51.16 19.80 3.70 73.18 52 124.34 37.30 0.1616 30082.5 

868 2 56.10 1.097 61.54 9.9 2.177 21.55 49 83.09 24.93 0.1080 20102.9 

869 1 54.23 0.46 24.73 9.57 3.70 35.37 46 60.10 18.03 0.0781 14539.9 

870 2 138.38 1.097 151.80 24.42 2.177 53.16 83 204.97 61.49 0.2665 49587.2 

871 1 127.16 0.46 57.98 22.44 3.70 82.94 163 140.92 42.28 0.1832 34093.5 

872 1 67.32 0.46 30.70 11.88 3.70 43.91 65 74.61 22.38 0.0970 18049.5 

873 1 76.67 0.46 34.96 13.53 3.70 50.01 103 84.97 25.49 0.1105 20556.4 

874 3 48.62 0.62 30.29 8.58 2.21 18.92 39 49.21 14.76 0.0640 11905.2 

875 2 114.07 1.097 125.13 20.13 2.177 43.82 156 168.96 50.69 0.2196 40876.0 

876 3 84.15 0.62 52.43 14.85 2.21 32.74 120 85.17 25.55 0.1107 20605.1 

877 1 44.88 0.46 20.47 7.92 3.70 29.27 33 49.74 14.92 0.0647 12033.0 

878 3 82.28 0.62 51.26 14.52 2.21 32.02 120 83.28 24.98 0.1083 20147.2 

879 2 71.06 1.097 77.95 12.54 2.177 27.30 85 105.25 31.58 0.1368 25463.7 

880 3 119.68 0.62 74.56 21.12 2.21 46.57 63 121.13 36.34 0.1575 29305.0 

881 1 48.62 0.46 22.17 8.58 3.70 31.71 42 53.88 16.16 0.0700 13035.8 

882 6 123.42 0.53 65.54 21.78 3.57 77.73 67 143.27 42.98 0.1862 34661.0 

883 6 63.58 0.53 33.76 11.22 3.57 40.04 72 73.81 22.14 0.0959 17855.7 

884 2 50.49 1.097 55.39 8.91 2.177 19.40 44 74.78 22.44 0.0972 18092.6 

885 1 91.63 0.46 41.78 16.17 3.70 59.76 123 101.55 30.46 0.1320 24567.4 

886 2 61.71 1.097 67.70 10.89 2.177 23.71 62 91.40 27.42 0.1188 22113.2 

887 3 57.97 0.62 36.12 10.23 2.21 22.56 55 58.67 17.60 0.0763 14194.6 

888 1 127.16 0.46 57.98 22.44 3.70 82.94 65 140.92 42.28 0.1832 34093.5 

889 3 142.12 0.62 88.54 25.08 2.21 55.30 85 143.84 43.15 0.1870 34799.7 
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890 1 67.32 0.46 30.70 11.88 3.70 43.91 83 74.61 22.38 0.0970 18049.5 

891 2 54.23 1.097 59.49 9.57 2.177 20.83 51 80.32 24.10 0.1044 19432.8 

892 3 69.19 0.62 43.11 12.21 2.21 26.92 86 70.03 21.01 0.0910 16942.0 

893 4 138.38 0.63 86.76 24.42 2.44 59.63 221 146.40 43.92 0.1903 35418.0 

894 1 44.88 0.46 20.47 7.92 3.70 29.27 37 49.74 14.92 0.0647 12033.0 

895 1 78.54 0.46 35.81 13.86 3.70 51.23 104 87.04 26.11 0.1132 21057.8 

896 1 67.32 0.46 30.70 11.88 3.70 43.91 80 74.61 22.38 0.0970 18049.5 

897 1 84.15 0.46 38.37 14.85 3.70 54.89 124 93.26 27.98 0.1212 22561.9 

898 2 74.80 1.097 82.06 13.2 2.177 28.74 102 110.79 33.24 0.1440 26803.9 

899 3 69.19 0.62 43.11 12.21 2.21 26.92 78 70.03 21.01 0.0910 16942.0 

900 1 57.97 0.46 26.43 10.23 3.70 37.81 61 64.24 19.27 0.0835 15542.6 

901 4 59.84 0.63 37.52 10.56 2.44 25.79 64 63.31 18.99 0.0823 15315.9 

902 1 67.32 0.46 30.70 11.88 3.70 43.91 79 74.61 22.38 0.0970 18049.5 

903 2 56.10 1.097 61.54 9.9 2.177 21.55 51 83.09 24.93 0.1080 20102.9 

904 2 93.50 1.097 102.57 16.5 2.177 35.92 38 138.49 41.55 0.1800 33504.9 

905 1 112.20 0.46 51.16 19.80 3.70 73.18 57 124.34 37.30 0.1616 30082.5 

906 1 69.19 0.46 31.55 12.21 3.70 45.13 83 76.68 23.00 0.0997 18550.9 

907 2 76.67 1.097 84.11 13.53 2.177 29.45 96 113.56 34.07 0.1476 27474.0 

908 3 59.84 0.62 37.28 10.56 2.21 23.28 64 60.57 18.17 0.0787 14652.5 

909 1 99.11 0.46 45.19 17.49 3.70 64.64 171 109.84 32.95 0.1428 26572.9 

910 2 52.36 1.097 57.44 9.24 2.177 20.12 50 77.55 23.27 0.1008 18762.7 

911 1 59.84 0.46 27.29 10.56 3.70 39.03 62 66.32 19.90 0.0862 16044.0 

912 1 61.71 0.46 28.14 10.89 3.70 40.25 63 68.39 20.52 0.0889 16545.4 

913 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

914 2 63.58 1.097 69.75 11.22 2.177 24.43 66 94.17 28.25 0.1224 22783.3 

915 1 123.42 0.46 56.28 21.78 3.70 80.50 61 136.78 41.03 0.1778 33090.8 

916 2 48.62 1.097 53.34 8.58 2.177 18.68 43 72.01 21.60 0.0936 17422.5 

917 1 41.14 0.46 18.76 7.26 3.70 26.83 29 45.59 13.68 0.0593 11030.3 

918 1 86.02 0.46 39.23 15.18 3.70 56.11 34 95.33 28.60 0.1239 23063.3 

919 1 69.19 0.46 31.55 12.21 3.70 45.13 85 76.68 23.00 0.0997 18550.9 

920 2 59.84 1.097 65.64 10.56 2.177 22.99 65 88.63 26.59 0.1152 21443.1 
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921 2 63.58 1.097 69.75 11.22 2.177 24.43 74 94.17 28.25 0.1224 22783.3 

922 1 119.68 0.46 54.57 21.12 3.70 78.06 60 132.63 39.79 0.1724 32088.0 

923 3 56.10 0.62 34.95 9.90 2.21 21.83 57 56.78 17.03 0.0738 13736.7 

924 1 69.19 0.46 31.55 12.21 3.70 45.13 76 76.68 23.00 0.0997 18550.9 

925 2 140.25 1.097 153.85 24.75 2.177 53.88 317 207.74 62.32 0.2701 50257.3 

926 1 129.03 0.46 58.84 22.77 3.70 84.16 257 143.00 42.90 0.1859 34594.9 

927 2 61.71 1.097 67.70 10.89 2.177 23.71 67 91.40 27.42 0.1188 22113.2 

928 2 65.45 1.097 71.80 11.55 2.177 25.14 73 96.94 29.08 0.1260 23453.4 

929 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

930 2 86.02 1.097 94.36 15.18 2.177 33.05 31 127.41 38.22 0.1656 30824.5 

931 1 134.64 0.46 61.40 23.76 3.70 87.82 79 149.21 44.76 0.1940 36099.1 

932 1 69.19 0.46 31.55 12.21 3.70 45.13 81 76.68 23.00 0.0997 18550.9 

933 3 71.06 0.62 44.27 12.54 2.21 27.65 91 71.92 21.58 0.0935 17399.9 

934 2 153.34 1.097 168.21 27.06 2.177 58.91 78 227.12 68.14 0.2953 54948.0 

935 1 69.19 0.46 31.55 12.21 3.70 45.13 79 76.68 23.00 0.0997 18550.9 

936 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

937 2 130.90 1.097 143.60 23.1 2.177 50.29 76 193.89 58.17 0.2521 46906.8 

938 1 80.41 0.46 36.67 14.19 3.70 52.45 111 89.11 26.73 0.1158 21559.2 

939 1 74.80 0.46 34.11 13.20 3.70 48.79 98 82.90 24.87 0.1078 20055.0 

940 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

941 3 67.32 0.62 41.94 11.88 2.21 26.20 80 68.14 20.44 0.0886 16484.1 

942 1 61.71 0.46 28.14 10.89 3.70 40.25 58 68.39 20.52 0.0889 16545.4 

943 1 108.46 0.46 49.46 19.14 3.70 70.74 54 120.20 36.06 0.1563 29079.8 

944 2 43.01 1.097 47.18 7.59 2.177 16.52 31 63.71 19.11 0.0828 15412.2 

945 2 93.50 1.097 102.57 16.5 2.177 35.92 117 138.49 41.55 0.1800 33504.9 

946 4 43.01 0.63 26.97 7.59 2.44 18.53 33 45.50 13.65 0.0592 11008.3 

947 1 112.20 0.46 51.16 19.80 3.70 73.18 47 124.34 37.30 0.1616 30082.5 

948 3 44.88 0.62 27.96 7.92 2.21 17.46 34 45.42 13.63 0.0591 10989.4 

949 2 46.75 1.097 51.28 8.25 2.177 17.96 38 69.25 20.77 0.0900 16752.4 

950 1 93.50 0.46 42.64 16.50 3.70 60.98 34 103.62 31.09 0.1347 25068.8 

951 1 86.02 0.46 39.23 15.18 3.70 56.11 80 95.33 28.60 0.1239 23063.3 
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952 1 95.37 0.46 43.49 16.83 3.70 62.20 131 105.69 31.71 0.1374 25570.2 

953 3 46.75 0.62 29.13 8.25 2.21 18.19 37 47.32 14.19 0.0615 11447.3 

954 2 100.98 1.097 110.78 17.82 2.177 38.79 42 149.57 44.87 0.1944 36185.3 

955 1 37.40 0.46 17.05 6.60 3.70 24.39 24 41.45 12.43 0.0539 10027.5 

956 1 80.41 0.46 36.67 14.19 3.70 52.45 109 89.11 26.73 0.1158 21559.2 

957 3 59.84 0.62 37.28 10.56 2.21 23.28 64 60.57 18.17 0.0787 14652.5 

958 3 67.32 0.62 41.94 11.88 2.21 26.20 76 68.14 20.44 0.0886 16484.1 

959 1 160.82 0.46 73.33 28.38 3.70 104.89 112 178.23 53.47 0.2317 43118.3 

960 3 57.97 0.62 36.12 10.23 2.21 22.56 56 58.67 17.60 0.0763 14194.6 

961 1 50.49 0.46 23.02 8.91 3.70 32.93 40 55.95 16.79 0.0727 13537.1 

962 1 57.97 0.46 26.43 10.23 3.70 37.81 57 64.24 19.27 0.0835 15542.6 

963 3 44.88 0.62 27.96 7.92 2.21 17.46 35 45.42 13.63 0.0591 10989.4 

964 1 61.71 0.46 28.14 10.89 3.70 40.25 61 68.39 20.52 0.0889 16545.4 

965 1 59.84 0.46 27.29 10.56 3.70 39.03 60 66.32 19.90 0.0862 16044.0 

966 2 71.06 1.097 77.95 12.54 2.177 27.30 86 105.25 31.58 0.1368 25463.7 

967 3 69.19 0.62 43.11 12.21 2.21 26.92 83 70.03 21.01 0.0910 16942.0 

968 1 50.49 0.46 23.02 8.91 3.70 32.93 45 55.95 16.79 0.0727 13537.1 

969 1 119.68 0.46 54.57 21.12 3.70 78.06 54 132.63 39.79 0.1724 32088.0 

970 3 114.07 0.62 71.07 20.13 2.21 44.39 186 115.45 34.64 0.1501 27931.4 

971 1 78.54 0.46 35.81 13.86 3.70 51.23 108 87.04 26.11 0.1132 21057.8 

972 3 59.84 0.62 37.28 10.56 2.21 23.28 57 60.57 18.17 0.0787 14652.5 

973 1 93.50 0.46 42.64 16.50 3.70 60.98 155 103.62 31.09 0.1347 25068.8 

974 3 142.12 0.62 88.54 25.08 2.21 55.30 90 143.84 43.15 0.1870 34799.7 

975 2 65.45 1.097 71.80 11.55 2.177 25.14 76 96.94 29.08 0.1260 23453.4 

976 1 74.80 0.46 34.11 13.20 3.70 48.79 99 82.90 24.87 0.1078 20055.0 

977 3 115.94 0.62 72.23 20.46 2.21 45.11 61 117.34 35.20 0.1525 28389.3 

978 2 117.81 1.097 129.24 20.79 2.177 45.26 249 174.50 52.35 0.2268 42216.2 

979 1 74.80 0.46 34.11 13.20 3.70 48.79 94 82.90 24.87 0.1078 20055.0 

980 1 71.06 0.46 32.40 12.54 3.70 46.35 88 78.75 23.63 0.1024 19052.3 

981 3 57.97 0.62 36.12 10.23 2.21 22.56 61 58.67 17.60 0.0763 14194.6 

982 1 153.34 0.46 69.92 27.06 3.70 100.01 90 169.94 50.98 0.2209 41112.8 
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983 6 46.75 0.53 24.82 8.25 3.57 29.44 36 54.27 16.28 0.0705 13129.2 

984 4 41.14 0.63 25.79 7.26 2.44 17.73 30 43.52 13.06 0.0566 10529.7 

985 1 130.90 0.46 59.69 23.10 3.70 85.38 74 145.07 43.52 0.1886 35096.3 

986 2 52.36 1.097 57.44 9.24 2.177 20.12 50 77.55 23.27 0.1008 18762.7 

987 1 100.98 0.46 46.05 17.82 3.70 65.86 43 111.91 33.57 0.1455 27074.3 

988 1 56.10 0.46 25.58 9.90 3.70 36.59 56 62.17 18.65 0.0808 15041.3 

989 3 71.06 0.62 44.27 12.54 2.21 27.65 88 71.92 21.58 0.0935 17399.9 

990 1 50.49 0.46 23.02 8.91 3.70 32.93 41 55.95 16.79 0.0727 13537.1 

991 3 76.67 0.62 47.77 13.53 2.21 29.83 63 77.60 23.28 0.1009 18773.5 

992 2 56.10 1.097 61.54 9.9 2.177 21.55 56 83.09 24.93 0.1080 20102.9 

993 6 69.19 0.53 36.74 12.21 3.57 43.58 80 80.32 24.10 0.1044 19431.2 

994 1 100.98 0.46 46.05 17.82 3.70 65.86 169 111.91 33.57 0.1455 27074.3 

995 3 63.58 0.62 39.61 11.22 2.21 24.74 69 64.35 19.31 0.0837 15568.3 

996 4 115.94 0.63 72.69 20.46 2.44 49.96 57 122.66 36.80 0.1595 29674.6 

997 4 104.72 0.63 65.66 18.48 2.44 45.13 49 110.79 33.24 0.1440 26802.8 

998 4 61.71 0.63 38.69 10.89 2.44 26.59 57 65.29 19.59 0.0849 15794.5 

999 1 61.71 0.46 28.14 10.89 3.70 40.25 62 68.39 20.52 0.0889 16545.4 

1000 2 63.58 1.097 69.75 11.22 2.177 24.43 62 94.17 28.25 0.1224 22783.3 

1001 6 61.71 0.53 32.77 10.89 3.57 38.87 57 71.63 21.49 0.0931 17330.5 

1002 6 119.68 0.53 63.55 21.12 3.57 75.38 62 138.93 41.68 0.1806 33610.7 

1003 1 84.15 0.46 38.37 14.85 3.70 54.89 103 93.26 27.98 0.1212 22561.9 

1004 1 65.45 0.46 29.85 11.55 3.70 42.69 67 72.53 21.76 0.0943 17548.2 

1005 1 59.84 0.46 27.29 10.56 3.70 39.03 50 66.32 19.90 0.0862 16044.0 

1006 1 119.68 0.46 54.57 21.12 3.70 78.06 60 132.63 39.79 0.1724 32088.0 

1007 1 61.71 0.46 28.14 10.89 3.70 40.25 61 68.39 20.52 0.0889 16545.4 

1008 4 52.36 0.63 32.83 9.24 2.44 22.56 48 55.39 16.62 0.0720 13401.4 

1009 1 78.54 0.46 35.81 13.86 3.70 51.23 83 87.04 26.11 0.1132 21057.8 

1010 1 44.88 0.46 20.47 7.92 3.70 29.27 35 49.74 14.92 0.0647 12033.0 

1011 2 78.54 1.097 86.16 13.86 2.177 30.17 25 116.33 34.90 0.1512 28144.1 

1012 2 43.01 1.097 47.18 7.59 2.177 16.52 34 63.71 19.11 0.0828 15412.2 

1013 2 59.84 1.097 65.64 10.56 2.177 22.99 52 88.63 26.59 0.1152 21443.1 
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1014 1 56.10 0.46 25.58 9.90 3.70 36.59 57 62.17 18.65 0.0808 15041.3 

1015 2 123.42 1.097 135.39 21.78 2.177 47.42 60 182.81 54.84 0.2376 44226.4 

1016 2 71.06 1.097 77.95 12.54 2.177 27.30 68 105.25 31.58 0.1368 25463.7 

1017 3 57.97 0.62 36.12 10.23 2.21 22.56 58 58.67 17.60 0.0763 14194.6 

1018 3 93.50 0.62 58.25 16.50 2.21 36.38 35 94.63 28.39 0.1230 22894.6 

1019 1 44.88 0.46 20.47 7.92 3.70 29.27 37 49.74 14.92 0.0647 12033.0 

1020 1 80.41 0.46 36.67 14.19 3.70 52.45 113 89.11 26.73 0.1158 21559.2 

1021 1 63.58 0.46 28.99 11.22 3.70 41.47 66 70.46 21.14 0.0916 17046.8 

1022 1 59.84 0.46 27.29 10.56 3.70 39.03 63 66.32 19.90 0.0862 16044.0 

1023 1 59.84 0.46 27.29 10.56 3.70 39.03 62 66.32 19.90 0.0862 16044.0 

1024 1 123.42 0.46 56.28 21.78 3.70 80.50 61 136.78 41.03 0.1778 33090.8 

1025 2 44.88 1.097 49.23 7.92 2.177 17.24 32 66.48 19.94 0.0864 16082.3 

1026 4 104.72 0.63 65.66 18.48 2.44 45.13 49 110.79 33.24 0.1440 26802.8 

1027 1 44.88 0.46 20.47 7.92 3.70 29.27 35 49.74 14.92 0.0647 12033.0 

1028 1 67.32 0.46 30.70 11.88 3.70 43.91 74 74.61 22.38 0.0970 18049.5 

1029 1 89.76 0.46 40.93 15.84 3.70 58.54 132 99.48 29.84 0.1293 24066.0 

1030 1 74.80 0.46 34.11 13.20 3.70 48.79 101 82.90 24.87 0.1078 20055.0 

1031 3 108.46 0.62 67.57 19.14 2.21 42.20 50 109.77 32.93 0.1427 26557.7 

1032 4 63.58 0.63 39.86 11.22 2.44 27.40 74 67.26 20.18 0.0874 16273.2 

1033 2 93.50 1.097 102.57 16.5 2.177 35.92 36 138.49 41.55 0.1800 33504.9 

1034 2 39.27 1.097 43.08 6.93 2.177 15.09 26 58.17 17.45 0.0756 14072.1 

1035 4 100.98 0.63 63.31 17.82 2.44 43.52 41 106.83 32.05 0.1389 25845.6 

1036 1 72.93 0.46 33.26 12.87 3.70 47.57 96 80.82 24.25 0.1051 19553.7 

1037 1 46.75 0.46 21.32 8.25 3.70 30.49 35 51.81 15.54 0.0674 12534.4 

1038 1 72.93 0.46 33.26 12.87 3.70 47.57 83 80.82 24.25 0.1051 19553.7 

1039 2 67.32 1.097 73.85 11.88 2.177 25.86 74 99.71 29.91 0.1296 24123.5 

1040 2 43.01 1.097 47.18 7.59 2.177 16.52 31 63.71 19.11 0.0828 15412.2 

1041 1 76.67 0.46 34.96 13.53 3.70 50.01 98 84.97 25.49 0.1105 20556.4 

1042 1 100.98 0.46 46.05 17.82 3.70 65.86 43 111.91 33.57 0.1455 27074.3 

1043 1 46.75 0.46 21.32 8.25 3.70 30.49 35 51.81 15.54 0.0674 12534.4 

1044 4 59.84 0.63 37.52 10.56 2.44 25.79 65 63.31 18.99 0.0823 15315.9 
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1045 4 50.49 0.63 31.66 8.91 2.44 21.76 45 53.42 16.02 0.0694 12922.8 

1046 2 61.71 1.097 67.70 10.89 2.177 23.71 69 91.40 27.42 0.1188 22113.2 

1047 1 56.10 0.46 25.58 9.90 3.70 36.59 51 62.17 18.65 0.0808 15041.3 

1048 2 97.24 1.097 106.67 17.16 2.177 37.36 43 144.03 43.21 0.1872 34845.1 

1049 2 54.23 1.097 59.49 9.57 2.177 20.83 53 80.32 24.10 0.1044 19432.8 

1050 2 80.41 1.097 88.21 14.19 2.177 30.89 83 119.10 35.73 0.1548 28814.2 

1051 1 65.45 0.46 29.85 11.55 3.70 42.69 72 72.53 21.76 0.0943 17548.2 

1052 1 112.20 0.46 51.16 19.80 3.70 73.18 50 124.34 37.30 0.1616 30082.5 

1053 1 46.75 0.46 21.32 8.25 3.70 30.49 40 51.81 15.54 0.0674 12534.4 

1054 3 72.93 0.62 45.44 12.87 2.21 28.38 97 73.81 22.14 0.0960 17857.8 

1055 1 72.93 0.46 33.26 12.87 3.70 47.57 95 80.82 24.25 0.1051 19553.7 

1056 2 61.71 1.097 67.70 10.89 2.177 23.71 65 91.40 27.42 0.1188 22113.2 

1057 4 59.84 0.63 37.52 10.56 2.44 25.79 55 63.31 18.99 0.0823 15315.9 

1058 1 57.97 0.46 26.43 10.23 3.70 37.81 52 64.24 19.27 0.0835 15542.6 

1059 2 59.84 1.097 65.64 10.56 2.177 22.99 62 88.63 26.59 0.1152 21443.1 

1060 1 115.94 0.46 52.87 20.46 3.70 75.62 56 128.49 38.55 0.1670 31085.3 

1061 1 54.23 0.46 24.73 9.57 3.70 35.37 52 60.10 18.03 0.0781 14539.9 

1062 1 119.68 0.46 54.57 21.12 3.70 78.06 58 132.63 39.79 0.1724 32088.0 

1063 2 43.01 1.097 47.18 7.59 2.177 16.52 32 63.71 19.11 0.0828 15412.2 

1064 2 43.01 1.097 47.18 7.59 2.177 16.52 33 63.71 19.11 0.0828 15412.2 

1065 1 44.88 0.46 20.47 7.92 3.70 29.27 34 49.74 14.92 0.0647 12033.0 

1066 2 50.49 1.097 55.39 8.91 2.177 19.40 41 74.78 22.44 0.0972 18092.6 

1067 2 89.76 1.097 98.47 15.84 2.177 34.48 33 132.95 39.89 0.1728 32164.7 

1068 1 65.45 0.46 29.85 11.55 3.70 42.69 74 72.53 21.76 0.0943 17548.2 

1069 3 56.10 0.62 34.95 9.90 2.21 21.83 53 56.78 17.03 0.0738 13736.7 

1070 1 78.54 0.46 35.81 13.86 3.70 51.23 104 87.04 26.11 0.1132 21057.8 

1071 1 82.28 0.46 37.52 14.52 3.70 53.67 114 91.19 27.36 0.1185 22060.5 

1072 2 67.32 1.097 73.85 11.88 2.177 25.86 79 99.71 29.91 0.1296 24123.5 

1073 2 54.23 1.097 59.49 9.57 2.177 20.83 50 80.32 24.10 0.1044 19432.8 

1074 1 71.06 0.46 32.40 12.54 3.70 46.35 91 78.75 23.63 0.1024 19052.3 

1075 6 108.46 0.53 57.59 19.14 3.57 68.31 52 125.90 37.77 0.1637 30459.7 
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1076 6 50.49 0.53 26.81 8.91 3.57 31.80 36 58.61 17.58 0.0762 14179.5 

1077 1 72.93 0.46 33.26 12.87 3.70 47.57 95 80.82 24.25 0.1051 19553.7 

1078 1 76.67 0.46 34.96 13.53 3.70 50.01 106 84.97 25.49 0.1105 20556.4 

1079 1 78.54 0.46 35.81 13.86 3.70 51.23 100 87.04 26.11 0.1132 21057.8 

1080 3 112.20 0.62 69.90 19.80 2.21 43.66 56 113.56 34.07 0.1476 27473.5 

1081 3 61.71 0.62 38.45 10.89 2.21 24.01 65 62.46 18.74 0.0812 15110.4 

1082 1 78.54 0.46 35.81 13.86 3.70 51.23 109 87.04 26.11 0.1132 21057.8 

1083 1 59.84 0.46 27.29 10.56 3.70 39.03 57 66.32 19.90 0.0862 16044.0 

1084 1 82.28 0.46 37.52 14.52 3.70 53.67 106 91.19 27.36 0.1185 22060.5 

1085 2 63.58 1.097 69.75 11.22 2.177 24.43 73 94.17 28.25 0.1224 22783.3 

1086 1 56.10 0.46 25.58 9.90 3.70 36.59 57 62.17 18.65 0.0808 15041.3 

1087 1 63.58 0.46 28.99 11.22 3.70 41.47 72 70.46 21.14 0.0916 17046.8 

1088 4 59.84 0.63 37.52 10.56 2.44 25.79 64 63.31 18.99 0.0823 15315.9 

1089 2 57.97 1.097 63.59 10.23 2.177 22.27 58 85.86 25.76 0.1116 20773.0 

1090 2 50.49 1.097 55.39 8.91 2.177 19.40 44 74.78 22.44 0.0972 18092.6 

1091 1 76.67 0.46 34.96 13.53 3.70 50.01 104 84.97 25.49 0.1105 20556.4 

1092 1 56.10 0.46 25.58 9.90 3.70 36.59 53 62.17 18.65 0.0808 15041.3 

1093 1 71.06 0.46 32.40 12.54 3.70 46.35 89 78.75 23.63 0.1024 19052.3 

1094 2 112.20 1.097 123.08 19.8 2.177 43.10 53 166.19 49.86 0.2160 40205.9 

1095 1 54.23 0.46 24.73 9.57 3.70 35.37 50 60.10 18.03 0.0781 14539.9 

1096 1 44.88 0.46 20.47 7.92 3.70 29.27 35 49.74 14.92 0.0647 12033.0 

1097 1 41.14 0.46 18.76 7.26 3.70 26.83 31 45.59 13.68 0.0593 11030.3 

1098 2 41.14 1.097 45.13 7.26 2.177 15.81 29 60.94 18.28 0.0792 14742.1 

1099 6 119.68 0.53 63.55 21.12 3.57 75.38 60 138.93 41.68 0.1806 33610.7 

1100 1 52.36 0.46 23.88 9.24 3.70 34.15 45 58.03 17.41 0.0754 14038.5 

1101 1 59.84 0.46 27.29 10.56 3.70 39.03 63 66.32 19.90 0.0862 16044.0 

1102 1 48.62 0.46 22.17 8.58 3.70 31.71 39 53.88 16.16 0.0700 13035.8 

1103 3 57.97 0.62 36.12 10.23 2.21 22.56 60 58.67 17.60 0.0763 14194.6 

1104 1 123.42 0.46 56.28 21.78 3.70 80.50 66 136.78 41.03 0.1778 33090.8 

1105 1 57.97 0.46 26.43 10.23 3.70 37.81 60 64.24 19.27 0.0835 15542.6 

1106 1 119.68 0.46 54.57 21.12 3.70 78.06 62 132.63 39.79 0.1724 32088.0 
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1107 1 57.97 0.46 26.43 10.23 3.70 37.81 56 64.24 19.27 0.0835 15542.6 

1108 4 56.10 0.63 35.17 9.90 2.44 24.18 55 59.35 17.81 0.0772 14358.7 

1109 2 52.36 1.097 57.44 9.24 2.177 20.12 45 77.55 23.27 0.1008 18762.7 

1110 2 112.20 1.097 123.08 19.8 2.177 43.10 54 166.19 49.86 0.2160 40205.9 

1111 2 57.97 1.097 63.59 10.23 2.177 22.27 59 85.86 25.76 0.1116 20773.0 

1112 6 50.49 0.53 26.81 8.91 3.57 31.80 43 58.61 17.58 0.0762 14179.5 

1113 1 87.89 0.46 40.08 15.51 3.70 57.32 106 97.40 29.22 0.1266 23564.7 

1114 1 61.71 0.46 28.14 10.89 3.70 40.25 57 68.39 20.52 0.0889 16545.4 

1115 4 149.60 0.63 93.80 26.40 2.44 64.47 96 158.27 47.48 0.2057 38289.8 

1116 1 48.62 0.46 22.17 8.58 3.70 31.71 41 53.88 16.16 0.0700 13035.8 

1117 1 39.27 0.46 17.91 6.93 3.70 25.61 28 43.52 13.06 0.0566 10528.9 

1118 2 93.50 1.097 102.57 16.5 2.177 35.92 120 138.49 41.55 0.1800 33504.9 

1119 2 123.42 1.097 135.39 21.78 2.177 47.42 61 182.81 54.84 0.2376 44226.4 

1120 2 108.46 1.097 118.98 19.14 2.177 41.67 151 160.65 48.19 0.2088 38865.7 

1121 1 72.93 0.46 33.26 12.87 3.70 47.57 89 80.82 24.25 0.1051 19553.7 

1122 1 91.63 0.46 41.78 16.17 3.70 59.76 138 101.55 30.46 0.1320 24567.4 

1123 2 74.80 1.097 82.06 13.2 2.177 28.74 92 110.79 33.24 0.1440 26803.9 

1124 3 142.12 0.62 88.54 25.08 2.21 55.30 81 143.84 43.15 0.1870 34799.7 

1125 1 74.80 0.46 34.11 13.20 3.70 48.79 83 82.90 24.87 0.1078 20055.0 

1126 2 76.67 1.097 84.11 13.53 2.177 29.45 101 113.56 34.07 0.1476 27474.0 

1127 2 54.23 1.097 59.49 9.57 2.177 20.83 50 80.32 24.10 0.1044 19432.8 

1128 1 61.71 0.46 28.14 10.89 3.70 40.25 68 68.39 20.52 0.0889 16545.4 

1129 6 52.36 0.53 27.80 9.24 3.57 32.98 47 60.78 18.23 0.0790 14704.7 

1130 1 127.16 0.46 57.98 22.44 3.70 82.94 70 140.92 42.28 0.1832 34093.5 

1131 2 39.27 1.097 43.08 6.93 2.177 15.09 27 58.17 17.45 0.0756 14072.1 

1132 1 89.76 0.46 40.93 15.84 3.70 58.54 37 99.48 29.84 0.1293 24066.0 

1133 4 89.76 0.63 56.28 15.84 2.44 38.68 34 94.96 28.49 0.1234 22973.9 

1134 1 95.37 0.46 43.49 16.83 3.70 62.20 162 105.69 31.71 0.1374 25570.2 

1135 3 63.58 0.62 39.61 11.22 2.21 24.74 67 64.35 19.31 0.0837 15568.3 

1136 1 43.01 0.46 19.61 7.59 3.70 28.05 33 47.67 14.30 0.0620 11531.6 

1137 1 72.93 0.46 33.26 12.87 3.70 47.57 92 80.82 24.25 0.1051 19553.7 
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1138 1 119.68 0.46 54.57 21.12 3.70 78.06 64 132.63 39.79 0.1724 32088.0 

1139 1 44.88 0.46 20.47 7.92 3.70 29.27 35 49.74 14.92 0.0647 12033.0 

1140 6 112.20 0.53 59.58 19.80 3.57 70.67 54 130.24 39.07 0.1693 31510.0 

1141 1 61.71 0.46 28.14 10.89 3.70 40.25 68 68.39 20.52 0.0889 16545.4 
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5.4. ʍʘʚʩʨʘʣʪ 4 

 

ɼʵʵʞ 1. װʡʣʜʚʵʨʣʵʛʯ : ñʈʦʩʪʦʨʛò ʍʍʂ 

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ɹʘʟʘʣʴʪ  

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 30 ʩʤ, ᴇʨʛᴇʥ ï 30 ʩʤ, ʟʫʟʘʘʥ ï 5 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 30 ʮʘʛ  

ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ  ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ɹʘʟʘʣʴʪ - 75 0.045 42.9 1.273 0.785 0.035 

 

ɼʵʵʞ 2. װʡʣʜʚʵʨʣʵʛʯ: ñʈʦʩʪʦʨʛò ʍʍʂ 

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ɹʘʟʘʣʴʪ  

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 30 ʩʤ, ᴇʨʛᴇʥ ï 30 ʩʤ, ʟʫʟʘʘʥ ï 5 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 40 ʮʘʛ  
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ɹʘʟʘʣʴʪ-75

ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ (ʤĮ ÁK/ɺʪ) ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ U ʫʪʛʘ (ɺʪ/ ʤĮ ÁK)
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ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ  . ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( °K) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ɹʘʟʘʣʴʪ -

100 0.05 36.6 1.805 0.554 0.028 

 

ɼʵʵʞ 3. תʡʣʜʚʵʨʣʵʛʯ: ñʈʦʩʪʦʨʛò ʍʍʂ 

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ʍᴇᴇʩᴇʥʮᴇʨ 

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 30 ʩʤ, ᴇʨʛᴇʥ ï 30 ʩʤ, ʟʫʟʘʘʥ ï 5 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 24 ʮʘʛ  
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ɹʘʟʘʣʴʪ-100

ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ U ʫʪʛʘ (ɺʪ/ ʤĮ ÁK) ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ (ʤĮ ÁK/ɺʪ)
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ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ . ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ʂʨʦʚʣʷ 

ʭᴇᴇʩᴇʥʮᴇʨ  0.05 30.2 1.804 0.555 0.028 

 

ɼʵʵʞ 4. תʡʣʜʚʵʨʣʵʛʯ: ñʄɸʂò ʍʍʂ 

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ɹʣʦʢ 

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 25 ʩʤ, ᴇʨʛᴇʥ ï 25 ʩʤ, ʟʫʟʘʘʥ ï 5 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 24 ʮʘʛ  
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ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ. ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ʄɸʂ ʙʣʦʢ  0.05 22.4 0.551 1.822 0.091 

 

ɼʵʵʞ 5. װʡʣʜʚʵʨʣʵʛʯ: ñʆʨʦʩ ʭᴇᴇʩᴇʥʮᴇʨò  

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ʍᴇᴇʩᴇʥʮᴇʨ 

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 25 ʩʤ, ᴇʨʛᴇʥ ï 25 ʩʤ, ʟʫʟʘʘʥ ï 5 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 30 ʮʘʛ  

0

0.5

1

1.5

2

2.5

3

0

0.5

1

1.5

2

2.5

3

0 100 200 300 400 500 600 700 800 900

ɼ
ʫ
ʣ
ʘ
ʘ
ʥ
 
ʥ
ʵ
ʚ
ʪ
ʨ
װ
װ
ʣ
ʵ
ʣ
ʪ

ɼ
ʫ
ʣ
ʘ
ʘ
ʥ
ʳ
 
ʵ
ʩ
ʵ
ʨ
ʛ
װ
װ
ʮ
ʵ
ʣ

ʍʵʤʞʠʣʪʠʡʥ ʫʪʛʘ

"ʄɸʂ" ʙʣʦʢ

ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ (ʤĮ ÁK/ɺʪ) ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ U ʫʪʛʘ (ɺʪ/ ʤĮ ÁK)
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ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ . ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ʍᴇᴇʩᴇʥʮᴇʨ  0.05 30.0 1.543 0.648 0.032 

 

ɼʵʵʞ 6. תʡʣʜʚʵʨʣʵʛʯ: ñʉʘʘʨʘʣ ʪʦʦʩʛʦò  

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ʊʦʦʩʛʦ 

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 24 ʩʤ, ᴇʨʛᴇʥ ï 12 ʩʤ, ʟʫʟʘʘʥ ï 6 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 24 ʮʘʛ  
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ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ U ʫʪʛʘ (ɺʪ/ ʤĮ ÁK) ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ (ʤĮ ÁK/ɺʪ)
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ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ . ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ʉʘʘʨʘʣ 

ʪʦʦʩʛʦ  0.06 14.9 0.184 5.491 0.329 

 

ɼʵʵʞ 7. תʡʣʜʚʵʨʣʵʛʯ : ñʉʘʡʜʠʥʛò  

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ʉʘʡʜʠʥʛ 

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 25 ʩʤ, ᴇʨʛᴇʥ ï 25 ʩʤ, ʟʫʟʘʘʥ ï 1 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 30 ʮʘʛ  
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ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ (ʤĮ ÁK/ɺʪ) ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ U ʫʪʛʘ (ɺʪ/ ʤĮ ÁK)
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ɻʨʘʬʠʢ . ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ ʙʦʣʦʥ ʜʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪʠʡʥ ʭʵʤʞʠʣʪ 

ʍװʩʥʵʛʪ . ʍʵʤʞʠʣʪʠʡʥ װʨ ʜװʥ  

ɹʘʨʠʣʛʳʥ 

ʤʘʪʝʨʠʘʣ  ɿʫʟʘʘʥ (ʤ) 

ʊʝʤʧʝʨʘʪʫʨʳʥ 

ʟᴇʨᴇᴇ ( ÁK) 

ɼʫʣʘʘʥʳ 

ʵʩʵʨʛװװʮʵʣ 

R ʫʪʛʘ (ʤ² 

ÁK/ɺʪ) 

ɼʫʣʘʘʥ 

ʥʵʚʪʨװװʣʵʣʪ 

U ʫʪʛʘ (ɺʪ/ 

ʤĮ °K) 

ɼʫʣʘʘʥʳ 

ʠʪʛʵʣʮװװʨ 

(ɺʪ/ ʤ ÁK) 

ʉʘʡʜʠʥʛ  0.01 24.3 0.792 1.263 0.013 

 

ɼʵʵʞ 8. תʡʣʜʚʵʨʣʵʛʯ: ñʄʦʥʛʦʣ ʢʝʨʘʤʠʢò ʍʍʂ  

ɼʵʵʞʠʡʥ ʪᴇʨᴇʣ : ʋʣʘʘʥ ʪʦʦʩʛʦ 

ɼʵʵʞʠʡʥ ʭʵʤʞʵʵ : ʫʨʪ ï 24 ʩʤ, ᴇʨʛᴇʥ ï 12 ʩʤ, ʟʫʟʘʘʥ ï 6 ʩʤ 

ʍʵʤʞʠʣʪʠʡʥ ʭʫʛʘʮʘʘ : 72 ʮʘʛ  
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ʉʘʡʜʠʥʛ

ɼʫʣʘʘʥʳ ʵʩʵʨʛװװʮʵʣ R ʫʪʛʘ (ʤĮ ÁK/ɺʪ) ɼʫʣʘʘʥ ʥʵʚʪʨװװʣʵʣʪ U ʫʪʛʘ (ɺʪ/ ʤĮ ÁK)




