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ʊɽʇʃʆʉʏɽʊʏʀʂ ʉɺʊʋ-11ʊ 

  ʈʫʢʦʚʦʜʩʪʚʦ  ʧʦ ʤʦʥʪʘʞʫ ʠ ʚʚʦʜʫ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

- ʄʦʥʪʘʞ  ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ,  ʦʙʫʯʝʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ.  

- ʅʘʨʫʰʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʟʘʚʦʜʩʢʠʭ ʧʣʦʤʙ  ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʠʥʘʯʝ ʛʘʨʘʥʪʠʠ  ʩʥʠʤʘʶʪʩʷ. 

- ʉʚʘʨʢʘ ʥʘ ʪʨʫʙʘʭ ʚʙʣʠʟʠ ʩʯʝʪʯʠʢʘ ʟʘʧʨʝʱʝʥʘ, ʪʨʫʙʦʧʨʦʚʦʜʳ  ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʟʝʤʣʝʥʳ. 

- ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʯʝʪʯʠʢʘ, ʚʢʣʶʯʘʷ ʝʛʦ ʢʘʙʝʣʠ, ʜʦ ʩʠʣʦʚʳʭ ʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʘʙʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝ ʤʝʥʝʝ 50ʩʤ. 

- ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʪʘʞʘ ʩʯʝʪʯʠʢʘ  ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʦʧʣʝʥʠʷ  ʚʳʯʠʩʣʠʪʝʣʷ. 

- ɿʘʧʨʝʱʘʝʪʩʷ ʚʩʢʨʳʪʠʝ ʙʘʪʘʨʝʠ ʧʠʪʘʥʠʷ ʠ ʝʝ ʢʦʥʪʘʢʪ ʩ ʚʦʜʦʡ.  

- ɿʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʦʪ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ. 

- ɺʩʝ ʨʝʟʴʙʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ   ʈʋ ʩ ʥʘʢʠʜʥʳʤʠ  ʛʘʡʢʘʤʠ,  ʰʧʠʣʴʢʘʤʠ, ʠ ʜʨ. 
ʩʤʘʟʳʚʘʪʴ ʚʦʜʦʩʪʦʡʢʦʡ ʩʤʘʟʢʦʡ, ʥʘʧʨʠʤʝʨ   ʈ-113 ʠʣʠ ʎʀɸʊʀʄ-221. 

ʈʘʩʧʘʢʦʚʳʚʘʥʠʝ ʠ ʨʘʩʢʦʥʩʝʨʚʘʮʠʷ ʩʯʝʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦʩʣʝ ʠʭ ʚʳʜʝʨʞʢʠ ʚ 

ʧʦʤʝʱʝʥʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ 10 ʜʦ 30 Áʉ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʥʝ 

ʙʦʣʝʝ 80 % ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. 
ʈʘʩʧʘʢʦʚʳʚʘʥʠʝ ʧʨʦʠʟʚʝʩʪʠ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

- ʚʩʢʨʳʪʴ ʫʢʣʘʜʦʯʥʳʝ ʷʱʠʢʠ; 

- ʠʟʚʣʝʯʴ ʠʟ ʥʠʭ ʧʘʢʝʪ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

- ʧʨʦʚʝʨʠʪʴ ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʩʯʝʪʯʠʢʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʘʟʫ; 

- ʠʟʚʣʝʯʴ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʯʝʪʯʠʢʦʚ ʠʟ ʫʢʣʘʜʦʯʥʳʭ ʷʱʠʢʦʚ, ʧʨʦʠʟʚʝʩʪʠ ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ ʠ 
ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʥʘʨʫʰʝʥʠʡ ʧʦʢʨʳʪʠʡ ʠ ʠʟʦʣʷʮʠʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ. 

 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʩʯʝʪʯʠʢʘ. 

ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʯʝʪʯʠʢʦʚ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ʩʯʝʪʯʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ. 

 ʇʨʝʜʝʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʞʥʳ ʙʳʪʴ: 
1) ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʨʘʩʭʦʜʦʤʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʈʋ)  ʠ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʡ 

(ʊʉ): 

- ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ -40 C̄ ʜʦ +70 C̄; 

- ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʜʦ 95 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 ʉ̄; 
2) ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʚʳʯʠʩʣʠʪʝʣʷ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ +5C̄ ʜʦ +55C̄; 

- ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʜʦ 93 % ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ʉ̄. 
ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʵʪʫ ʘʧʧʘʨʘʪʫʨʫ. 

ɺ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʪʝʧʣʦʩʯʝʪʯʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʟʘʱʠʪʘ 
ʦʪ ʧʨʷʤʦʛʦ ʧʦʧʘʜʘʥʠʷ ʥʘ ʥʠʭ ʚʦʜʳ, ʛʨʷʟʠ, ʤʘʩʝʣ ʠ ʘʛʨʝʩʩʠʚʥʳʭ ʞʠʜʢʦʩʪʝʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʚʦʟʜʫʭʝ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ 
ʩʯʝʪʯʠʢʦʚ, ʧʘʨʦʚ ʢʠʩʣʦʪ ʠ ʱʝʣʦʯʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʠ 
ʧʨʘʚʠʣ. 

 

03062, ʛ. ʂʠʝʚ,  

ʫʣ. ʂʫʣʠʙʠʥʘ, 3. 

(044) 239-21-97, 

239-21-98. 

info@sempal.com 

www.sempal.com 
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ʄʦʥʪʘʞ ʨʘʩʭʦʜʦʤʝʨʥʦʛʦ ʫʯʘʩʪʢʘ (ʈʋ) 

ƴ ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʈʋ ʜʦʣʞʥʦ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ  ʫʜʘʣʝʥʦ ʦʪ ʠʩʪʦʯʥʠʢʦʚ 

ʚʠʙʨʘʮʠʡ, ʪʨʷʩʢʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ (ʵʣʝʢʪʨʦʤʦʪʦʨʳ, ʥʘʩʦʩʳ, ʢʦʤʧʨʝʩʩʦʨʳ, 

ʠ ʜʨ.). ʅʘ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʚ ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʝʟʢʘ ʈʋ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʱʠʪʥʦʛʦ 

ʢʦʥʪʫʨʘ ʟʘʟʝʤʣʝʥʠʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʈʋ ʠ ʤʝʩʪʦʤ ʫʩʪʘʥʦʚʢʠ ʚʳʯʠʩʣʠʪʝʣʷ 

ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʈʋ ʚʥʝ ʧʦʤʝʱʝʥʠʷ, ʥʘ ʦʪʢʨʳʪʦʡ 

ʧʣʦʱʘʜʢʝ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʦʪ ʧʨʷʤʦʛʦ ʧʦʧʘʜʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ (ʥʘʚʝʩ, ʥʘʢʣʦʥʥʳʡ ʢʦʟʳʨʝʢ). 

ʈʋ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʨʘʟʨʳʚ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʋʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʚʳʙʠʨʘʝʤʳʡ ʜʣʷ ʚʨʝʟʢʠ ʈʋ, ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

(ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ° 20 )̄. ɺʪʫʣʢʠ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʪʘʢʞʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʥʝ ʙʦʣʝʝ 

° 20 .̄ ʈʋ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʦʜʥʘʢʦ ʧʦʜʘʯʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʩʥʠʟʫ ʚʚʝʨʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʧʦʣʥʝʥʠʷ ʈʋ ʚʦʜʦʡ.  

ƴ ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʈʋ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʟʦʥʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʝʛʦ ʧʦʣʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʚʦʜʦʡ, ʪ.ʢ. ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʳ ʩʯʝʪʯʠʢʠ 

ʧʨʝʢʨʘʱʘʶʪ ʨʘʙʦʪʫ, ʠ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʝʧʣʦʩʯʝʪʯʠʢʘ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʦ ʥʝʧʦʣʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʈʋ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ ʟʘ ʩʯʝʪ ʧʝʨʝʨʳʚʦʚ ʚ ʝʛʦ ʧʦʜʘʯʝ ʠʣʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʟʘʛʨʷʟʥʝʥʥʦʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝ (ʦʪʩʣʦʠʚʰʘʷʩʷ ʥʘʢʠʧʴ, ʨʞʘʚʯʠʥʘ ʠ ʪ.ʜ.), ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʈʋ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.  
 

ʈʋ 

ɻʦʨʠʟʦʥʪʘʣʴ 15-20̄  

ʉʣʠʚʥʦʡ 

ʚʝʥʪʠʣʴ 

 
ʈʠʩ. 1. ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʈʋ ʚ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʝʥʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʤʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʣʠʚʥʦʡ ʚʝʥʪʠʣʴ. 
ƴ ʋʩʪʘʥʦʚʢʘ ʈʋ ʚ ʤʝʩʪʘʭ  ʨʝʛʫʣʷʨʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʣʘʛʠ ʠʣʠ 

ʘʚʘʨʠʡʥʳʭ ʟʘʪʦʧʣʝʥʠʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʥʘ ʬʠʨʤʝ çʉʝʤʧʘʣè ʛʝʨʤʝʪʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʠ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʩʤ. çʇʦʩʦʙʠʝ ʧʦ ʤʦʥʪʘʞʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʠ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭè. 

ƴ ʇʝʨʝʜ ʠ ʧʦʩʣʝ ʈʋ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʪʦʨʳʤ ʠʟʣʦʞʝʥʳ ʥʠʞʝ. ɼʣʷ ʨʘʩʯʝʪʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ DN, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʤʤ, ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʈʋ (DN 32 ï 32 ʤʤ, DN 50 ï 

50 ʤʤ ʠ ʪ.ʜ.). 
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ʄʠʥʠʤʘʣʴʥʳʝ ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ  ʦʪ ʚʦʟʤʫʱʘʶʱʝʛʦ ʬʘʢʪʦʨʘ ʜʦ 

ʚʭʦʜʘ ʈʋ ʜʦʣʞʥʳ ʙʳʪʴ  ʥʝ ʤʝʥʝʝ ʟʥʘʯʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣ. 1. (ʆ 

ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʢ ʈʋ20 ʩʤ. ʥʠʞʝ). 
ʊʘʙʣʠʮʘ 1 

ɺʠʜ ʚʦʟʤʫʱʘʶʱʝʛʦ ʧʦʪʦʢ ʬʘʢʪʦʨʘ 

ʄʦʜʠʬʠʢʘʮʠʷ ʄ2 

(ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ 

ʧʦ ʨʘʩʭʦʜʫ ï 2) 

ʄʦʜʠʬʠʢʘʮʠʷ ʄ1 (ʢʣʘʩʩ 1) 

DN < 125 DN Ó 125
**

 

1 ʣʫʯ 2 ʣʫʯʘ 

(DN Ó200) 

ʂʦʥʫʩʦʦʙʨʘʟʥʳʡ ʧʝʨʝʭʦʜ   ʜʦ 20  ̄ 5 DN 7 DN 15 DN 10 DN 

ʀʟʛʠʙ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ 90 ʩ̄ 

ʢʦʥʫʩʥʳʤ.ʧʝʨʝʭʦʜʦʤ ʥʘ ʚʭʦʜʝ ʧʨ. 

ʫʯ. 

7 DN 10 D 20 DN 15 DN 

ɼʚʘ ʠʟʛʠʙʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ 90  ̄ʚ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʙʝʟ 

ʢʦʥʫʩʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʚʭ. ʧʨ. ʫʯ. 

10 DN 15 DN 30 DN 20 DN 

ʅʘʩʦʩ 15 DN 20 DN 30 DN 20 DN 
**

 ʇʦʜ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ç1 ʣʫʯè ʠ ç2 ʣʫʯʘè ʧʦʥʠʤʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʈʋ ʩ ʦʜʥʠʤ ʠ ʜʚʫʤʷ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʣʫʯʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.
  

ʇʦʣʥʦʧʨʦʭʦʜʥʳʡ ʰʘʨʦʚʦʡ ʢʨʘʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ (ʥʝ ʨʝʛʫʣʠ-

ʨʫʶʱʝʡ, ʪʦ ʝʩʪʴ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʪ), ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʫʯʘ-

ʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʥʦʤʠʥʘʣʴʥʳʤ DN. 

ɼʣʠʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʘ ʚʳʭʦʜʝ ʈʋ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 3 DN 

ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʄ2 ʠ 5 DN ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʄ1 ʜʣʷ ʈʋ ʩ ʦʜʥʦʡ ʭʦʨʜʦʡ ʠ 3 DN ʜʣʷ ʈʋ ʩ 

ʜʚʫʤʷ ʭʦʨʜʘʤʠ  

ɼʣʠʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʤʝʩʪʥʳʤʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ ʧʝʨʝʜ ʈʋ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5 DN. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʷʤʦʣʠʥʝʡʥʳʡ 

ʫʯʘʩʪʦʢ ʧʝʨʝʜ ʈʋ ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʥʘ ʜʣʠʥʫ, ʨʘʚʥʫʶ ʨʘʟʥʦʩʪʠ (ʚ ʤʠʣʣʠʤʝʪʨʘʭ) ʪʨʝʙʫʝʤʦʛʦ 

ʠ ʨʝʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ.  

ʅʘ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʘʭ ʪʨʫʙʦʧʨʦʚʦʜʘ ʈʋ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʨʝʛʫʣʠʨʫʶʱʫʶ ʘʨʤʘʪʫʨʫ.  

ƴ ɼʣʷ ʤʦʜʬʠʢʘʢʮʠʠ ʄ2 ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʠʣʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʝʛʦ ʬʫʥʢʮʠʠ, ʥʝ ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴʩʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ ° 5 % ʦʪ: 

- ʯʠʩʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ DN, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʤʤ, ʜʣʷ DN ʦʪ 20 ʜʦ 100 ʚʢʣʶʯʠʪʝʣʴʥʦ; 

- ʬʘʢʪʠʯʝʩʢʦʛʦ ʜʠʘʤʝʪʨʘ ʈʋ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʝʥ ʚ ʈʕ, ʨʘʟʜʝʣ 10 ñʇʘʨʘʤʝʪʨʳ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʯʝʪʯʠʢʘò ʜʣʷ ʈʋ-125éʈʋ-400. 

ɼʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʄ1 ʜʦʧʫʩʢʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ 

ʫʯʘʩʪʢʘ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ + 5 % (ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ). 

ɽʩʣʠ DN ʧʦʜʚʦʜʷʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ DN ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ 

ʥʘ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʫʩʥʳʭ ʧʝʨʝʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ.  

.  

ƴ ʆʩʦʙʝʥʥʦʩʪʠ  ʧʦʩʪʘʚʢʠ ʈʋ20, 25, 32, 40. ɺ ʢʦʤʧʣʝʢʪʳ ʧʦʩʪʘʚʢʠ ʵʪʠʭ ʈʋ ʚʭʦʜʷʪ 

ʩʧʝʮʠʘʣʴʥʳʝ  ʧʘʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʠʚʘʨʢʠ ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʢʦʪʦʨʳʡ ʜʦʧʦʣʥʷʝʪ ʧʘʪʨʫʙʦʢ ʜʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ. (ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʨʘʟʤʝʨʦʚ ʈʋ ʧʨʷʤʦʣʠʥʝʡʥʳʝ 

ʫʯʘʩʪʢʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ). ʆʩʴ ʧʘʪʨʫʙʢʘ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ 

ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʝʜʠʥʫʶ ʩʦʦʩʥʫʶ ʣʠʥʠʶ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʣʦʤʦʚ ʠ ʧʝʨʝʛʠʙʦʚ, ʘ 

ʩʪʫʧʝʥʴʢʘ ʥʘ ʧʝʨʝʭʦʜʝ ʦʪ ʧʘʪʨʫʙʢʘ ʢ ʪʨʫʙʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ Ñ 2.5% ʦʪ ʟʥʘʯʝʥʠʷ DN ʥʘ 

ʩʪʦʨʦʥʫ. 

 ɼʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦ ʠ ʧʦʩʣʝ ʈʋ-20  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʫʩʦʦʙʨʘʟʥʳʭ 

ʧʝʨʝʭʦʜʦʚ ʩ ʫʛʣʦʤ ʥʝ ʙʦʣʝʝ 20Á, ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 3DN, ʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʧʫʩʢʘʝʪʩʷ 
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ʧʨʠʚʘʨʢʘ  ʧʘʪʨʫʙʢʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʢʦʥʫʩʦʦʙʨʘʟʥʦʤʫ 

ʧʝʨʝʭʦʜʫ. 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ, ʜʣʷ ʈʋ-20 ʤʦʛʫʪ 

ʙʳʪʴ ʫʤʝʥʴʰʝʥʳ ʚʜʚʦʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ ʊʘʙʣ. 1. 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʈʋ-20 ʠ ʈʋ-25 (ʧʦʜʩʦʝʜʠʥʝʥʠʠ ʈʋ ʢ ʚʚʘʨʝʥʥʳʤ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜ ʧʘʪʨʫʙʢʘʤ) ʥʝʦʙʭʦʜʠʤʦ ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʈʋ (ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʨʦʚʦʨʦʪʘ) ʛʘʝʯʥʳʤ ʢʣʶʯʦʤ S = 30 ʤʤ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʈʋ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ ʚ ʇʨʠʣʦʞʝʥʠʠ.  

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʜʝʪʘʣʠ ʈʋ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʈʋ ʦʪ 

ʧʨʦʚʦʨʦʪʘ (ʨʘʟʲʝʤʳ ɼʈ, ʪʝʣʦ ʈʋ, ʧʣʦʩʢʦʩʪʠ ʩ ʥʘʥʝʩʝʥʥʦʡ ʤʘʨʢʠʨʦʚʢʦʡ). ɼʣʷ ʟʘʪʷʛʠʚʘʥʠʷ 

ʥʘʢʠʜʥʦʡ ʛʘʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʶʯ S = 41 ʤʤ. 

          ʇʝʨʝʜ ʈʋ-20, ʈʋ-25 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʬʠʣʴʪʨ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. 

ƴ ʇʨʠ ʬʣʘʥʮʝʚʦʤ ʧʨʠʩʦʝʜʠʥʝʥʠʠ ʈʋ ʚʥʫʪʨʝʥʥʝʝ ʦʪʚʝʨʩʪʠʝ ʬʣʘʥʮʝʚ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʨʘʩʪʘʯʠʚʘʝʪʩʷ ʧʦʜ ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ ʜʦʧʫʩʢʘʤʠ. ʇʨʠʤʝʨʳ 

ʧʨʠʚʘʨʢʠ ʬʣʘʥʮʝʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʄʦʥʪʘʞ ʬʣʘʥʮʝʚ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʝʢʦʚ 

ʤʝʪʘʣʣʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚ ʧʦʪʦʢʝ ʞʠʜʢʦʩʪʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 

ʩʯʝʪʯʠʢʦʚ. 

ʅʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʙʝʛʘʪʴ ʧʨʠʚʘʨʢʠ ʬʣʘʥʮʝʚ ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʈʋ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʬʦʨʤʘʮʠʠ ʈʋ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʛʨʝʚʘ  

ʇʦʩʣʝ ʤʦʥʪʘʞʘ ʈʋ ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʦʢʨʘʩʢʫ ʚʩʝʭ ʬʣʘʥʮʝʚ. 

 

   
ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨʳ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʧʨʠʚʘʨʢʠ ʬʣʘʥʮʝʚ 

  

ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ɼʈ 

ƴ ʇʦʩʣʝ ʤʦʥʪʘʞʘ ʈʋ32,...,ʈʋ400 ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʠʭ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ɼʈ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʯʠʩʪʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʪʫʣʦʢ ʦʪ ʧʳʣʠ ʠ 

ʛʨʷʟʠ; 

-  ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʢʨʝʧʝʞʥʳʭ ʛʘʝʢ ʠ ɼʈ ʦʪ ʜʠʬʬʫʟʠʠ ʩ 

ʤʘʪʝʨʠʘʣʦʤ ʈʋ, ʩʤʘʟʘʪʴ ʨʝʟʴʙʫ ʚʪʫʣʦʢ ʠ ʙʦʢʦʚʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ  ɼʈ ʚʦʜʦʩʪʦʡʢʦʡ ʩʤʘʟʢʦʡ, ʥʘʧʨʠʤʝʨ ʈ-113 ʠʣʠ ʎʀɸʊʀʄ-221; 

- ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ɼʈ (ʪʦʨʝʮ) ʜʦʣʞʥʘ ʙʳʪʴ ʦʯʠʱʝʥʘ ʦʪ ʩʤʘʟʢʠ; 

-  ʧʨʠ ʟʘʪʷʛʠʚʘʥʠʠ ʢʨʝʧʝʞʥʦʡ ʛʘʡʢʠ ɼʈ ʫʩʠʣʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʢ ʢʣʶʯʫ, 

ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 40é45 ʅĿʤ, ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ çʥʫʣʝʚʦʡè ʟʘʟʦʨ ʤʝʞʜʫ 

ʧʦʩʘʜʦʯʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʈʋ ʠ ʢʦʣʴʮʝʚʦʡ ʧʣʦʩʢʦʩʪʴʶ ɼʈ ʩʥʘʨʫʞʠ ʝʛʦ 

ʫʧʣʦʪʥʠʪʝʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ. ɼʣʷ ɼʈ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʈʋ-32, ʫʩʠʣʠʝ ʩʦʩʪʘʚʣʷʝʪ 

18é20 ʅĿʤ. 

 
 



5 
 

 ɺʥʠʤʘʥʠʝ! ʈʋ-20 ʠ ʈʋ-25 ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʈʋ ʠ 

ʦʧʣʦʤʙʠʨʦʚʘʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ, ʜʝʤʦʥʪʘʞ ɼʈ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʪʦʣʴʢʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ. 
ƴ ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ɼʈ ʙʳʣ ʩʦʝʜʠʥʝʥ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʥʠʝʡ 

ʩʚʷʟʠ (ʢʘʙʝʣʝʤ), ʠʜʫʱʝʡ ʦʪ ʦʙʱʝʧʨʠʙʦʨʥʦʛʦ ʨʘʟʲʝʤʘ ʚʳʯʠʩʣʠʪʝʣʷ, ʠ  ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʚʦʜ ʈʋ. ʉ ʵʪʦʡ ʮʝʣʴʶ: 

- ʢʘʞʜʳʡ ɼʈ  ʠʤʝʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ, ʥʘʥʝʩʝʥʥʳʡ ʥʘ ʝʛʦ ʙʦʢʦʚʦʡ 

ʩʪʝʥʢʝ, ʠʣʠ (ʜʣʷ ɼʈ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ  ʚ ʈʋ20 ʠ ʈʫ25) ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʢʣʝʡʢʝ; 

-  ʥʘ ʢʘʙʝʣʝ ʣʠʥʠʡ ʩʚʷʟʠ ʠʤʝʝʪʩʷ  ʪʨʝʭʟʥʘʯʥʘʷ ʤʘʨʢʠʨʦʚʢʘ: ʧʝʨʚʳʡ ʟʥʘʢ ï 

ʙʫʢʚʘ çɸè- ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʢʘʙʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʩʦʝʜʠʥʝʥ ʢ ɼʈ, ʚʪʦʨʦʡ 

ʟʥʘʢ ï ʥʦʤʝʨ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ï ç1è ʠʣʠ ç2è; ʪʨʝʪʠʡ ʟʥʘʢ 

ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʧʨʠʙʦʨʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʄ1 ʠ ʫʢʘʟʳʚʘʝʪ, ʢ ʢʘʢʦʤʫ ʦʪʚʦʜʫ ʈʋ ʥʘʜʦ 

ʧʦʜʢʣʶʯʘʪʴʩʷ: ʢ ʧʝʨʚʦʤʫ ʧʦ ʧʦʪʦʢʫ - ç1è, ʠʣʠ ʢʦ ʚʪʦʨʦʤʫ ʧʦ ʧʦʪʦʢʫ -  ç2è; 

- ʦʪʚʦʜʳ ʦʜʥʦʣʫʯʝʚʳʭ ʈʋ ʥʝ ʤʘʨʢʠʨʦʚʘʥʳ, ʦʜʥʘʢʦ ʥʘʣʠʯʠʝ ʩʪʨʝʣʢʠ ʥʘ ʪʝʣʝ 

ʈʋ, ʫʢʘʟʳʚʘʶʱʝʡ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ,  ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʈʋ  ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ,  ʢʘʢʦʡ ʦʪʚʦʜ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʧʦ ʧʦʪʦʢʫ, ʘ ʢʘʢʦʡ ʚʪʦʨʳʤ; 

ʝʩʣʠ ʩʪʨʝʣʢʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ɼʈ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʣʶʙʦʡ ʦʪʚʦʜ ʈʋ, ʧʨʠ ʵʪʦʤ  

ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʦʩʪʘʚʝ ʧʨʠʙʦʨʘ ʈʋ ʩ ʨʝʟʝʨʚʥʳʤʠ ɼʈ (ʈʋ DN 200 é 400), 

ʨʝʟʝʨʚʥʳʝ ɼʈ   ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʥʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʣʠʥʠʷʤ ʩʚʷʟʠ, ʘ 

ʨʘʟʲʝʤʳ ʨʝʟʝʨʚʥʳʭ ɼʈ ʟʘʱʠʱʘʶʪʩʷ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʢʦʣʧʘʯʢʘʤʠ - 

ʟʘʛʣʫʰʢʘʤʠ, ʣʠʙʦ ʣʶʙʳʤ  ʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ.   

ʇʨʘʚʠʣʴʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʤʝʨʦʚ ɼʈ, ʤʘʨʢʠʨʦʚʦʢ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʦʪʚʦʜʦʚ ʈʋ 

ʫʢʘʟʘʥʦ ʚ çʇʘʤʷʪʢʝ ʤʦʥʪʘʞʥʠʢʫ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʤʦʥʪʘʞʝè, ʧʨʠʜʘʚʘʝʤʦʡ ʢ 

ʢʘʞʜʦʤʫ ʧʨʠʙʦʨʫ ʚ ʜʚʫʭ ʵʢʟʝʤʧʣʷʨʘʭ. 

 

ƴ ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ ʩʦʜʝʨʞʘʪ ʵʣʝʤʝʥʪʳ ʠʟ ʧʲʝʟʦʢʝʨʘʤʠʢʠ ʠ 

ʪʦʥʢʦʩʪʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ 

ʭʨʫʧʢʦʩʪʴʶ ʠ ʥʝ ʜʦʧʫʩʢʘʶʪ ʫʜʘʨʥʳʭ ʠ ʯʨʝʟʤʝʨʥʳʭ ʩʞʠʤʘʶʱʠʭ ʥʘʛʨʫʟʦʢ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ  ɿɸʇʈɽʑɸɽʊʉʗ:  

- ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ ʨʘʟʥʳʭ ʢʘʥʘʣʦʚ; 

- ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʘʪʯʠʢʠ ʩ ʤʘʨʢʠʨʦʚʢʦʡ ñ11ò (ñ21ò), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚ ʧʝʨʚʳʡ ʦʪʚʦʜ ʈʋ (ʧʦ ʧʦʪʦʢʫ), ʚʦ ʚʪʦʨʦʡ ʦʪʚʦʜ, ʘ ʜʘʪʯʠʢʠ ʩ 

ʤʘʨʢʠʨʦʚʢʦʡ ñ12ò (ñ22ò) ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʧʝʨʚʳʡ ʦʪʚʦʜ ʈʋ. 

- ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʠ ʤʦʥʪʘʞʝ ʨʦʥʷʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ 
ʠʣʠ ʩʪʫʯʘʪʴ ʧʦ ʥʠʤ; 

- ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʥʪʘʞ ʠ ʜʝʤʦʥʪʘʞ ʈʋ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ 

ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ; 

- ʧʨʦʠʟʚʦʜʠʪʴ ʩʣʝʩʘʨʥʳʝ ʠʣʠ ʩʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʚʙʣʠʟʠ ʈʋ ʩ 
ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʝʤ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ; 

- ʧʨʝʚʳʰʘʪʴ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʫʩʠʣʠʝ ʟʘʞʘʪʠʷ ɼʈ; 

- ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʫʱʝʛʦ ʠʣʠ ʤʝʞʩʝʟʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʈʋ 

ʜʝʤʦʥʪʠʨʦʚʘʪʴ çʧʨʠʢʠʧʝʚʰʠʝè ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʈʋ ʜʘʪʯʠʢʠ ʧʫʪʝʤ 

ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʠʭ ʚ ʫʩʪʘʥʦʚʦʯʥʳʭ ʚʪʫʣʢʘʭ (ʦʪʚʦʜʘʭ).  
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ɼʣʷ ʠʟʲʷʪʠʷ ɼʈ ʠʟ ʈʋ ʢʦʥʩʪʨʫʢʮʠʷ ʜʘʪʯʠʢʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ. ʇʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʧʦ 

ʦʪʜʝʣʴʥʦʤʫ ʟʘʢʘʟʫ ʩʧʝʮʠʘʣʴʥʳʝ ʩʲʝʤʥʠʢʠ. 

ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ɼʊ 

ʊʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʪʠʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ 

çʉɽʄʇɸʃè (ʊʉʇ-ʊ)  ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: 

- ʧʫʪʝʤ ʚʚʠʥʯʠʚʘʥʠʷ ʚʦ ʚʪʫʣʢʠ (ʙʦʙʳʰʢʠ) ʧʝʨʚʦʛʦ ʪʠʧʘ, ʚʚʘʨʝʥʥʳʝ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜ, ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʊʉ ʩ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ; 

- ʧʫʪʝʤ ʚʚʠʥʯʠʚʘʥʠʷ ʚ ʟʘʱʠʪʥʳʝ ʛʠʣʴʟʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʚʚʠʥʯʠʚʘʶʪʩʷ ʚʦ ʚʪʫʣʢʠ (ʙʦʙʳʰʢʠ) ʚʪʦʨʦʛʦ ʪʠʧʘ, ʚʚʘʨʝʥʥʳʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜ, ʜʣʷ 

ʢʦʥʪʘʢʪʘ ʩ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ ʯʝʨʝʟ ʟʘʱʠʪʥʫʶ ʛʠʣʴʟʫ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʤʦʥʪʘʞʘ ʊʉ  ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ ʊʉ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʦʩʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʪʨʠ ʪʠʧʘ ʊʉ ʜʣʠʥʦʡ 58, 80, 150 ʤʤ (ʪʠʧ 4, 2, 3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ 

ʚʘʨʠʘʥʪʳ ʠʭ ʫʩʪʘʥʦʚʢʠ ʧʦʜ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ 45Ü, 60Ü ʠʣʠ 90Ü, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʧʦʣʥʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʤʦʥʪʘʞʝ ʊʉ ʚ ʪʨʫʙʦʧʨʦʚʦʜʳ ʨʘʟʣʠʯʥʳʭ 

ʜʠʘʤʝʪʨʦʚ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʠ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ ʊʉ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʫʣʦʢ (ʙʦʙʳʰʝʢ), ʢʦʥʩʪʨʫʢʮʠʷ (ʠʩʧʦʣʥʝʥʠʝ) ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ DN ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʪʠʧʳ ʊʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʈʋ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  ɺʘʨʠʘʥʪʳ ʤʦʥʪʘʞʘ ʊʉ  ʩ ʟʘʱʠʪʥʳʤʠ ʛʠʣʴʟʘʤʠ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.3,4. 
ʊʘʙʣʠʮʘ 2 

DN, ʤʤ ʅʦʤʠʥʘʣʴʥʘʷ ʜʣʠʥʘ ʊʉʇ-ʊ (Lʪʩ, ʤʤ), ʟʘʱʠʪʥʦʡ 

ʛʠʣʴʟʳ (Lʟʛ, ʤʤ), ʪʠʧ ʊʉʇ-ʊ 

ʋʛʦʣ 

ʥʘʢʣʦʥʘ 

20, 25, 32, 40  

Lʊʉ=58; Lʟʛ=56, ʪʠʧ 4 

 

45̄  

50 60̄  

65, 80 90̄  

 

 
100  

Lʊʉ=80; Lʟʛ=78.5; ʪʠʧ 2 125 

150  

Lʊʉ=150; Lʟʛ=148; ʪʠʧ 3 
45̄  

200 60̄  

²250 90̄  

 

 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʙʳʰʝʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʛʦʣ ʥʘʢʣʦʥʘ 45Á ʠʣʠ 60Á, 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʙʦʙʳʰʝʢ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʙʝʛʘʥʠʝ ʧʦʪʦʢʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʥʠʞʥʶʶ ʯʘʩʪʴ ʊʉ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʪʦ ʝʩʪʴ ʊʉ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʢʣʦʥʝʥ ʩʚʦʝʡ ʥʠʞʥʝʡ 

ʯʘʩʪʴʶ ʥʘʚʩʪʨʝʯʫ ʧʦʪʦʢʫ. 

ʊʉ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʧʝʨʝʜ ʈʋ, ʪʘʢ ʠ ʧʦʩʣʝ. ʋʩʪʘʥʦʚʢʘ ʊʉ ʧʦʩʣʝ ʈʋ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ. ʇʨʠ ʤʦʥʪʘʞʝ ʊʉ ʧʦʩʣʝ ʈʋ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʪʫʣʢʠ ʜʦ ʈʋ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5 DN, ʘ ʧʨʠ ʤʦʥʪʘʞʝ ʧʝʨʝʜ ʈʋ ï ʥʝ ʤʝʥʝʝ 10 DN. ʇʦʩʣʝ 

ʧʨʠʚʘʨʢʠ ʚʪʫʣʢʠ, ʨʝʟʴʙʫ ʚ ʥʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ ʤʝʪʯʠʢʦʤ ʄ10ʭ1.5 ʠʣʠ 

ʄ16ʭ1.5 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʚʪʫʣʢʠ). 



7 
 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʊʉ ʧʦʜ ʫʛʣʦʤ 45  ̄ʠʣʠ 60  ̄ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ 

ʜʠʘʤʝʪʨʦʤ 10 ʤʤ (16 ʤʤ ʜʣʷ ʟʘʱʠʪʥʦʡ ʛʠʣʴʟʳ) ʠ ʨʘʩʧʠʣʠʪʴ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʚʘʣʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʪʨʫʙʳ.  ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʫʧʣʦʪʥʠʪʝʣʴʥʦʡ 

ʧʨʦʢʣʘʜʢʠ (ʬʪʦʨʦʧʣʘʩʪʦʚʦʛʦ ʢʦʣʴʮʘ) ʫʧʣʦʪʥʠʪʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʪʫʣʢʠ ʩʤʘʟʘʪʴ 

ʎʀɸʊʀʄ 221. 

ʇʨʠ ʚʚʠʥʯʠʚʘʥʠʠ ʊʉ ʚʦ ʚʪʫʣʢʫ, ʫʩʠʣʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʢ ʢʣʶʯʫ ʜʣʠʥʦʡ 

200 ʤʤ, ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 5 ʢʛ, ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʝʨʤʝʪʠʯʥʦʝ ʫʧʣʦʪʥʝʥʠʝ. ʅʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʷ ʬʪʦʨʦʧʣʘʩʪʦʚʦʡ ʧʨʦʢʣʘʜʢʠ ʪʠʧʘ çʚʳʜʘʚʣʠʚʘʥʠʷè ʠʟ 

ʧʨʦʤʝʞʫʪʢʘ ʤʝʞʜʫ ʫʧʣʦʪʥʷʶʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʊʉ ʠ ʚʪʫʣʢʠ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʊʉ ʚ ʪʨʫʙʦʧʨʦʚʦʜ, ʚʪʫʣʢʘ ʠ ʥʘʨʫʞʥʘʷ 

ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʯʘʩʪʴ ʊʉ ʜʦʣʞʥʳ ʙʳʪʴ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʝʨʝʜ ʚʚʠʥʯʠʚʘʥʠʝʤ ʊʉ ʚ ʟʘʱʠʪʥʫʶ ʛʠʣʴʟʫ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʯʠʩʪʦʪʝ 

ʛʠʣʴʟʳ ʠ ʟʘʧʦʣʥʠʪʴ ʝʝ ʥʘ 1/8 ʦʙʲʝʤʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʠʣʠʢʦʥʦʚʦʡ ʩʤʘʟʢʦʡ 

ʣʶʙʦʛʦ ʪʠʧʘ. 
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ʈʠʩʫʥʦʢ 3. ʋʩʪʘʥʦʚʢʘ ʊʉʇ-ʊ ʪʠʧʦʚ 2, 3 ʠ 4 ʙʝʟ ʟʘʱʠʪʥʦʡ ʛʠʣʴʟʳ
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ʈʠʩʫʥʦʢ 4. ʋʩʪʘʥʦʚʢʘ ʊʉʇ-ʊ ʪʠʧʦʚ 2, 3 ʠ 4 ʩ ʟʘʱʠʪʥʦʡ ʛʠʣʴʟʦʡ 
 

 

 

ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ 

 ʇʨʠʤʝʨ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ (ɼɼ)  ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. ɺ 

ʢʦʤʧʣʝʢʪ ɼɼ ʚʭʦʜʠʪ ʦʪʙʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʰʪʫʮʝʨ ʠ ʚʝʥʪʠʣʴ ʰʘʨʦʚʳʡ ʩ 

ʧʨʦʢʣʘʜʢʘʤʠ. ɼʣʠʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʨʫʙʦʢ (ʦʪʙʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ) ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʭʣʘʞʜʝʥʠʝ ʚʦʜʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʚʳʰʝ 70 ÜC. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʪʙʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ! 

ɹʣʦʢ ʧʠʪʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ, ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ ʩ ʩʝʪʴʶ ʧʠʪʘʥʠʷ.     

ɼʘʪʯʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʩʪʨʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 5). 
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ɿʘʧʨʝʱʘʝʪʩʷ ɼɼ1, ɼɼ2 ʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ɼɼ ʦʪ ʜʨʫʛʠʭ 

ʢʦʤʧʣʝʢʪʦʚ. 

 ɺ ʩʣʫʯʘʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚʦʜʳ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʧʘʜʘʥʠʷ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʜʠʘʬʨʘʛʤʫ) ʜʘʪʯʠʢʘ ʧʦʣʠʤʝʨʠʟʫʶʱʠʭʩʷ, 

ʢʨʠʩʪʘʣʣʠʟʫʶʱʠʭʩʷ ʠ ʠʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʤʙʨʘʥʥʳʡ 

ʨʘʟʜʝʣʠʪʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ˉ2. 

 

ɼʘʪʯʠʢ

ʐʪʫʮʝʨ 1/2"ʭ1/4"
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ʜʘʚʣʝʥʠʷ
ʆʪʙʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ
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ʈʠʩ. 5. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʜʘʪʯʠʢʘ 

CTU8300GQ6) ʠ ʨʘʟʤʝʨʳ ʦʪʙʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʘʚʣʝʥʠʷ 
 

ʋʩʪʘʥʦʚʢʘ ʚʳʯʠʩʣʠʪʝʣʷ 

ɺʳʯʠʩʣʠʪʝʣʴ ʤʦʞʝʪ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ (ʥʘ ʩʪʦʣʝ, 

ʩʪʝʣʣʘʞʝ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʣʢʝ) ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ (ʥʘ ʩʪʝʥʝ ʠʣʠ 

ʧʨʠʙʦʨʥʦʤ ʱʠʪʝ). 

ɼʣʷ ʢʨʝʧʣʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʫʛʦʣʢʘ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʪ 

ʧʦʩʪʘʚʢʠ, ʢ ʢʦʪʦʨʳʤ ʦʥ ʢʨʝʧʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʦʥʰʪʝʡʥʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʙʦʢʦʚʳʭ ʩʪʝʥʢʘʭ ʚʳʯʠʩʣʠʪʝʣʷ. ʈʘʟʤʝʨʳ ʜʣʷ ʨʘʟʤʝʪʢʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʫʛʦʣʢʦʚ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.6. 

ɺʳʯʠʩʣʠʪʝʣʴ ʟʘʧʣʦʤʙʠʨʦʚʘʥ ʧʣʦʤʙʦʡ ʧʨʝʜʧʨʠʷʪʠʷ ï ʠʟʛʦʪʦʚʠʪʝʣʷ. 
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. 

ʈʠʩ.6. ɻʘʙʘʨʠʪʥʳʝ ʠ ʫʩʪʘʥʦʚʦʯʥʳʝ ʨʘʟʤʝʨʳ ʚʳʯʠʩʣʠʪʝʣʷ. 
  

 

ʇʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʝʡ 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʩʝʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʯʝʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ. 

ƴ  ʇʨʦʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʪʨʝʙʦʚʘʥʠʡ: 

-   ʟʘʧʨʝʱʘʝʪʩʷ ʫʢʣʘʜʢʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʚʜʦʣʴ ʩʠʣʦʚʳʭ ʧʠʪʘʶʱʠʭ 

ʣʠʥʠʡ ʠʣʠ ʚ ʠʭ ʟʘʱʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ; 

- ʢʨʝʧʣʝʥʠʝ ʢʘʙʝʣʷ ʜʦʣʞʥʦ ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ 
ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʤʝʶʱʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʠʞʝ ʤʠʥʫʩ 40 ʉ̄ ʠʣʠ ʚʳʰʝ 70 ʉ̄; 

- ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʧʨʠʥʷʪʳ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʢʘʙʝʣʝʡ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʧʦʚʨʝʞʜʝʥʠʡ ʧʫʪʝʤ ʫʢʣʘʜʢʠ ʠʭ ʚ ʪʨʫʙʳ, ʰʣʘʥʛʠ, ʢʦʨʦʙʘ ʠ ʪ.ʧ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʩʦʚʤʝʩʪʥʘʷ ʫʢʣʘʜʢʘ ʢʘʙʝʣʝʡ ʦʜʥʦʛʦ ʩʯʝʪʯʠʢʘ ʚ ʦʜʥʦʡ ʟʘʱʠʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

- ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʯʝʪʯʠʢʦʚ ʥʘ ʦʜʥʦʤ ʦʙʲʝʢʪʝ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ 
ʫʢʣʘʜʢʫ ʢʘʙʝʣʝʡ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʦʪʜʝʣʴʥʳʭ 

ʟʘʱʠʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʨʘʟʥʝʩʝʥʥʳʭ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʤʝʥʝʝ 

5 ʩʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʟʘʠʤʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʥʘʚʦʜʦʢ; 

 

ƴ  ʇʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤʫ ʙʣʦʢʫ ʠ ʢ 

ʜʘʪʯʠʢʘʤ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ʦʧʨʝʜʝʣʠʚ ʨʘʩʧʦʣʦʞʝʥʠʝ çʢʣʶʯʝʡè ʥʘ ʨʘʟʲʝʤʘʭ ʧʦʜʢʣʶʯʘʝʤʳʭ ʫʟʣʦʚ ʠ 

ʵʣʝʤʝʥʪʘʭ ʢʘʙʝʣʷ, ʘʢʢʫʨʘʪʥʦ, ʙʝʟ ʟʘʤʝʪʥʦʛʦ ʫʩʠʣʠʷ, ʥʝ ʜʦʧʫʩʢʘʷ ʚʟʘʠʤʥʦʛʦ 

ʚʨʘʱʝʥʠʷ (ʧʨʦʚʦʨʦʪʘ) ʜʝʪʘʣʝʡ ʨʘʟʲʝʤʘ, ʩʦʩʪʳʢʦʚʘʪʴ ʦʪʚʝʪʥʳʝ ʯʘʩʪʠ; ʧʨʠ ʵʪʦʤ 

ʥʘʢʠʜʥʳʝ ʛʘʡʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʢʨʫʯʝʥʳ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʤʠʥʘʥʠʷ (ʠʟʛʠʙʘ, ʠʟʣʦʤʘ) ʢʦʥʪʘʢʪʥʳʭ ʜʝʪʘʣʝʡ 

(ʰʪʳʨʴʢʦʚ) ʨʘʟʲʝʤʦʚ ʧʨʠ ʥʝʧʦʣʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʩʪʳʢʦʚʢʝ; 
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ɼʣʷ ʢʘʙʝʣʝʡ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ɼʈ ʟʘʧʨʝʱʘʝʪʩʷ: ʧʝʨʝʢʨʫʯʠʚʘʥʠʝ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʪʝʣʴ ʠ ʨʝʟʢʠʭ ʠʟʛʠʙʦʚ, ʘ ʪʘʢʞʝ   ʫʜʣʠʥʝʥʠʝ ʠʣʠ ʫʢʦʨʘʯʠʚʘʥʠʝ 

ʵʪʠʭ ʢʘʙʝʣʝʡ.  

ʀʟʣʠʰʝʢ ʢʘʙʝʣʷ ʘʢʢʫʨʘʪʥʦ ʩʚʦʨʘʯʠʚʘʝʪʩʷ ʢʦʣʴʮʦʤ ʠ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʠʙʦʨʥʦʤ 

ʷʱʠʢʝ ʠʣʠ ʨʷʜʦʤ ʩ ʥʠʤ. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʜʘʪʯʠʢʦʚ ʢ ʢʘʙʝʣʴʥʳʤ ʨʘʟʲʝʤʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ 

ʩʦʙʣʶʜʘʪʴ ʤʘʨʢʠʨʦʚʢʫ, ʥʘʥʝʩʝʥʥʫʶ ʥʘ ʢʣʝʷʱʠʝʩʷ ʠʣʠ ʥʘʜʝʪʳʝ ʥʘ ʦʙʱʝʧʨʠʙʦʨʥʳʡ 

ʢʘʙʝʣʴ ʠ ʢʘʙʝʣʴʥʳʝ ʚʳʚʦʜʳ ʜʘʪʯʠʢʦʚ  ʤʘʨʢʝʨʳ.  

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʘ ʤʘʨʢʠʨʦʚʢʘ ʣʠʥʠʡ ʩʚʷʟʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ɼʈ. 

ʊʘʙʣʠʮʘ 3 
ʅʘʟʥʘʯʝʥʠʝ ɼʈ 

 
ʄʘʨʢʠʨʦʚʢʘ ʣʠʥʠʠ 

ʩʚʷʟʠ 

ɼʈ1 ʢʘʥʘʣʘ 1 A11 

ɼʈ2 ʢʘʥʘʣʘ 1 A12 

ɼʈ1 ʢʘʥʘʣʘ 2  A21 

ɼʈ2 ʢʘʥʘʣʘ 2  A22 
 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʘ ʤʘʨʢʠʨʦʚʢʘ ʣʠʥʠʡ ʩʚʷʟʠ ʦʙʱʝʧʨʠʙʦʨʥʦʛʦ ʢʘʙʝʣʷ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʊʘʙʣʠʮʘ 4 
ʅʘʟʥʘʯʝʥʠʝ ʢʘʙʝʣʷ 
(ʧʦʜʢʣʶʯʘʝʤʳʡ 

ʫʟʝʣ) 

ʄʘʨʢʠʨʦʚʢʘ ʣʠʥʠʠ  
ʩʚʷʟʠ 

ʅʘʟʥʘʯʝʥʠʝ ʢʘʙʝʣʷ 
(ʧʦʜʢʣʶʯʘʝʤʳʡ 

ʫʟʝʣ) 

ʄʘʨʢʠʨʦʚʢʘ 
ʣʠʥʠʠ 
ʩʚʷʟʠ 

ɼʊ1 B1 ɼɼ1 C1 

ɼʊ2 B2 ɼɼ2 C2 

ɼʊ3 B3 ʀʥʪʝʨʬʝʡʩ RS232 D1 

  ʀʤʧʫʣʴʩʥʳʝ 

ʚʳʭʦʜʳ 

D4 

 

ʅʘ ʨʠʩʫʥʢʘʭ 7, 8, 9 ʧʨʠʚʝʜʝʥʳ  ʩʭʝʤʘ ʦʙʱʝʧʨʠʙʦʨʥʦʛʦ ʢʘʙʝʣʷ, ʘ ʪʘʢʞʝ ʩʭʝʤʳ 

ʧʦʜʢʣʶʯʝʥʠʷ ɼɼ ʠ ʮʦʢʦʣʝʚʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
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ʈʠʩ. 7 ʉʭʝʤʘ ʦʙʱʝʧʨʠʙʦʨʥʦʛʦ ʢʘʙʝʣʷ 

 

 

 
 

ʈʠʩ.8 ʇʦʜʢʣʶʯʝʥʠʝ ɼɼ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʝʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ. 

 

ʅʘʧʨʷʞʝʥʠʝ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ɼɼ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 15 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʧʨʷʞʝʥʠʝ ʠʭ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ɼɼ. 
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ʂʘʙʝʣʴʥʳʡ ʨʘʟʲʝʤ ʄ8 

 
ʈʠʩ.9. ʎʦʢʦʣʝʚʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʘʟʲʝʤʦʚ. 

______________________________________________________________________________________ 

 

ɺʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 
 

1. ʋʩʪʘʥʦʚʢʘ (ʠʣʠ ʟʘʤʝʥʘ) ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ. 

 

ƴ  ɿʘʤʝʥʫ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ (ʣʠʪʠʝʚʘʷ ʙʘʪʘʨʝʷ ʥʘʧʨʷʞʝʥʠʝʤ 3.6 ɺ) 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʢʘʞʜʳʝ 6 ʣʝʪ. ɿʘʤʝʥʘ ʤʦʞʝʪ 

ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʥʴʰʝ  ʠʣʠ ʧʦʟʞʝ ʵʪʦʛʦ ʩʨʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʯʝʪʯʠʢʘ. ɹʘʪʘʨʝʶ ʜʣʷ ʟʘʤʝʥʳ ʥʫʞʥʦ ʟʘʢʘʟʳʚʘʪʴ ʥʘ ʬʠʨʤʝ-

ʠʟʛʦʪʦʚʠʪʝʣʝ. ɿʘʧʨʝʱʝʥʦ ʧʳʪʘʪʴʩʷ ʫʩʪʘʥʦʚʠʪʴ ʙʘʪʘʨʝʠ ʜʨʫʛʠʭ ʪʠʧʦʚ. 

ʆʮʝʥʢʘ ʦʩʪʘʚʰʝʛʦʩʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʜʦ ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ ʚ ʤʝʩʷʮʘʭ 

ʠʥʜʠʮʠʨʫʝʪʩʷ ʚ ʤʝʥʶ çʂʦʥʪʨʦʣʴè ʠ ʚʢʣʶʯʝʥʘ ʚ ʦʪʯʝʪ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ. 

ɿʘʤʝʥʘ ʙʘʪʘʨʝʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʙʝʟ ʩʥʷʪʠʷ ʩʯʝʪʯʠʢʘ ʩ ʫʯʝʪʘ ʠʣʠ ʩʦ 

ʩʥʷʪʠʝʤ ʩ ʫʯʝʪʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ). 

ʅʘ ʙʘʪʘʨʝʶ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʛʘʨʘʥʪʠʷ ʢʘʢ ʥʘ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʧʨʠʙʦʨʘ. ɺ 

ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʟʘʤʝʥʘ ʙʘʪʘʨʝʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʝʝ 

ʧʨʝʜʲʷʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ, ʩ ʢʦʪʦʨʳʤ ʦʥʘ ʦʪʛʨʫʞʘʣʘʩʴ: ʠʭ ʥʦʤʝʨʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʨʘʟʜʝʣʝ 10 ʈʕ. 

ƴ  ʇʨʦʮʝʩʩ ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ ʩʣʝʜʫʶʱʠʡ: 

- ʚʦʡʪʠ ʚ ʨʝʞʠʤ çʋʩʪʘʥʦʚʢʘè, ʩʤ. ʥʠʞʝ,  ʧʫʥʢʪ çɿʘʤʝʥʘ ʙʘʪʘʨʝʠè; 

- ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ ʩʯʝʪʯʠʢ ʧʝʨʝʭʦʜʠʪ ʚ 

ʨʝʞʠʤ ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ, ʧʨʠ ʵʪʦʤ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ çbattEryè; 

- ʧʨʦʠʟʚʝʩʪʠ ʟʘʤʝʥʫ ʙʘʪʘʨʝʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ. 10; 

- ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺʧʨʘʚʦè ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʩʯʝʪʯʠʢʘ. ʇʨʠ ʵʪʦʤ ʩʯʝʪʯʠʢ 

ʚʳʡʜʝʪ ʠʟ ʨʝʞʠʤʘ ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ ʠ ʧʨʦʜʦʣʞʠʪ ʠʟʤʝʨʝʥʠʷ. 

ɺʨʝʤʷ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ, ʘ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʟʘʤʝʥʳ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʩʯʝʪʯʠʢʘ. ʇʦʩʣʝ 

ʦʪʢʣʶʯʝʥʠʷ ʩʪʘʨʦʡ ʙʘʪʘʨʝʠ ʥʦʚʘʷ ʙʘʪʘʨʝʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʘ ʚ ʪʝʯʝʥʠʝ 5 

ʤʠʥʫʪ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʯʝʪʯʠʢ ʚʳʡʜʝʪ ʠʟ ʨʝʞʠʤʘ ʫʯʝʪʘ ʩʦ ʩʙʨʦʩʦʤ ʪʝʢʫʱʝʛʦ 
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ʢ.6
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ʚʨʝʤʝʥʠ. ʕʪʦ  ʙʫʜʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ. ɽʩʣʠ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʨʝʞʠʤ 

ʟʘʤʝʥʳ ʙʘʪʘʨʝʠ ʧʨʦʮʝʜʫʨʘ ʥʝ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʩʯʝʪʯʠʢ ʚʳʭʦʜʠʪ 

ʠʟ ʵʪʦʛʦ ʨʝʞʠʤʘ ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 10. ɿʘʤʝʥʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ.  

 

 

2. ʂʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʦʥʪʘʞʘ ʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ 
 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʘʪʘʨʝʠ  ʩʣʝʜʫʝʪ ʟʘʧʦʣʥʠʪʴ ʚʦʜʦʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʚ ʢʦʪʦʨʳʡ 

ʚʤʦʥʪʠʨʦʚʘʥ ʈʋ. ʇʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʈʋ ʪʝʧʣʦʥʦʩʠʪʝʣʴ (ʚʦʜʫ) ʩ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʤ 

ʦʙʲʝʤʥʳʤ ʨʘʩʭʦʜʦʤ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʋʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʟʥʘʢʦʚ ʪʝʯʠ ʚ 

ʤʝʩʪʘʭ ʤʦʥʪʘʞʘ.   

ʆʪʩʫʪʩʪʚʠʝ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʤʦʥʪʘʞ  ʧʨʦʚʝʜʝʥ ʧʨʘʚʠʣʴʥʦ. ɼʘʣʝʝ  ʜʣʷ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ  ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʥʫʣʴ ʠ ʚʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʦʜʨʦʙʥʝʝ ʦʙ 

ʵʪʦʤ ʩʤ. ʥʠʞʝ ʚ ʨʘʵʜʝʣʝ 3  çʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ çʋʉʊɸʅʆɺʂɸè. 

 
ɽʩʣʠ ʠʤʝʶʪʩʷ ʦʰʠʙʢʠ, ʪʦ ʩʣʝʜʫʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ʆʰʠʙʢʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʦʤ (ʚʘʞʥʦʩʪʴʶ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ). ʏʝʤ ʤʝʥʴʰʝ ʥʦʤʝʨ ʛʨʫʧʧʳ, ʪʝʤ ʙʦʣʴʰʝ ʚʘʞʥʦʩʪʴ ʦʰʠʙʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʢʦʜ ʦʰʠʙʢʠ ʚʢʣʶʯʘʝʪʩʷ ʝʝ ʥʦʤʝʨ ʠ ʥʦʤʝʨ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʰʣʘ 

ʦʰʠʙʢʘ. 

ƴ   ʆʪʦʙʨʘʞʘʝʤʘʷ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʦʰʠʙʢʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʧʨʠʤʝʨ): Er 1_3_1 

ɿʜʝʩʴ 1_3_1 ï ʢʦʜ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧʳ (ʧʝʨʚʘʷ ʮʠʬʨʘ), ʥʦʤʝʨʘ ʦʰʠʙʢʠ 

(ʚʪʦʨʘʷ ʮʠʬʨʘ) ʠ ʥʦʤʝʨʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ (ʪʨʝʪʴʷ ʮʠʬʨʘ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʦʤʝʨ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ï ʥʦʤʝʨ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʦʣʴʢʦ 

ʦʜʥʘ ʦʰʠʙʢʘ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʚʩʝʭ ʦʰʠʙʦʢ ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʞʠʤʦʤ çʆʰʠʙʢʠè. 

ʉʠʩʪʝʤʥʳʝ ʦʰʠʙʢʠ ï ʦʰʠʙʢʠ ʛʨʫʧʧʳ ç0è. 

ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʥʦʤʝʨ ʛʨʫʧʧʳ ʦʰʠʙʢʠ, ʪʝʤ ʚʳʰʝ ʝʝ ʧʨʠʦʨʠʪʝʪ. ɺʥʝ 

ʚʩʷʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʩʪʦʷʪ ʩʠʩʪʝʤʥʳʝ ʦʰʠʙʢʠ ï ʦʰʠʙʢʠ ʚʥʫʪʨʝʥʥʝʡ ʘʧʧʘʨʘʪʫʨʳ ʩʯʝʪʯʠʢʘ, 

ʢʦʪʦʨʳʝ ʚʦʦʙʱʝ ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʯʝʪʯʠʢʘ. ɺ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʠ ʩʯʝʪʯʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʥʘ ʬʠʨʤʫ ʜʣʷ ʨʝʤʦʥʪʘ.  

çSYSErr02è - ʧʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʦʰʠʙʢʠ ʥʘ ʠʥʜʠʢʘʪʦʨʝ. 

ɺ ʛʨʫʧʧʫ ç0è ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʰʠʙʢʠ: 

- ç0_1_0è - ʆʰʠʙʢʘ ʙʣʦʢʘ ʠʟʤʝʨʠʪʝʣʷ ʨʘʩʭʦʜʘ. ʅʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ ʧʦ ʦʙʦʠʤ 

ʢʘʥʘʣʘʤ. 

- ç0_2_0è - ʆʰʠʙʢʘ ɸʎʇ. ʅʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʩʝʤ ʢʘʥʘʣʘʤ. 

- ç0_3_0è - ʆʰʠʙʢʘ ʢʘʣʠʙʨʦʚʢʠ ʠʟʤʝʨʠʪʝʣʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʠʩʢʘʟʠʣʠʩʴ 

ʧʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʢʠ. 
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- ç0_4_0è - ʆʰʠʙʢʘ ʢʘʣʠʙʨʦʚʢʠ ʠʟʤʝʨʠʪʝʣʷ ʜʘʚʣʝʥʠʷ. ʂʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʠʩʢʘʟʠʣʠʩʴ 

ʧʘʨʘʤʝʪʨʳ ʢʘʣʠʙʨʦʚʢʠ. 

ʆʰʠʙʢʠ ʛʨʫʧʧʳ ç1è - ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʨʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʟʥʘʯʦʢ çxè 

ʫʢʘʟʳʚʘʝʪ ʥʦʤʝʨ ʢʘʥʘʣʘ): 

- ç1_1_xè - ʦʙʨʳʚ ɼʊx. 

- ç1_2_xè - ʟʘʤʳʢʘʥʠʝ ɼʊx. 

- ç1_3_xè - ʥʝʠʩʧʨʘʚʝʥ ɼʊx. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ɼʊ ʚʥʝ ʜʠʘʧʘʟʦʥʘ. 

- ç1_4_xè - ʦʰʠʙʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɼʊx. ɺ ʧʨʦʮʝʩʩʝ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʘʣʠʙʨʦʚʢʠ ʫʢʘʟʘʥʥʦʛʦ ɼʊ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ. ʕʪʘ ʦʰʠʙʢʘ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʦʩʣʝ 

ʢʘʣʠʙʨʦʚʢʠ ɼʊ ʠ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʝʨʢʠ 

ʩʯʝʪʯʠʢʘ. 

- ç1_5_xè - ɼʊx ʥʠʞʝ ʜʦʧʫʩʢʘ. ʀʟʤʝʨʷʝʤʘʷ ʫʢʘʟʘʥʥʳʤ ɼʊ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʡ 

(ʥʠʞʝ -50 ÜC). 

- ç1_6_xè - ɼʊx ʚʳʰʝ ʜʦʧʫʩʢʘ. ʀʟʤʝʨʷʝʤʘʷ ʫʢʘʟʘʥʥʳʤ ɼʊ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ (ʚʳʰʝ +150  ÜC). 

ɽʩʣʠ ɼʊ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ, ʫʯʘʩʪʚʫʝʪ ʚ ʠʟʤʝʨʝʥʠʠ ʨʘʩʭʦʜʘ, ʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʪʘʢʞʝ ʧʝʨʝʩʪʘʝʪ ʠʟʤʝʨʷʪʴ. ɽʩʣʠ ɼʊ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʪʦ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʪʘʢʞʝ ʥʝ ʚʳʯʠʩʣʷʝʪʩʷ. 

ʆʰʠʙʢʠ ʛʨʫʧʧʳ ç2è -  ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʘʨʝ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ 

(ʭʦʨʜʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ). 

- ç2_1_xè - ʦʰʠʙʢʘ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʚ ʭʦʨʜʝ çxè. ʕʪʘ ʦʰʠʙʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ 

ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ɼʈ ʠʣʠ ʧʦʜʚʦʜʷʱʝʛʦ ʢʘʙʝʣʷ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʜʳ ʚ ʈʋ. 

ʆʰʠʙʢʠ ʛʨʫʧʧʳ ç3è -  ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚ ʈʋ. ʆʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʦʜʥʦʡ ʠʟ ʭʦʨʜ 

ʚ ʤʥʦʛʦʭʦʨʜʦʚʦʤ ʈʋ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʝ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚ ʈʋ.  

-    ç3_1_xè - ʅʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʨʘʩʭʦʜ ʚ ʫʢʘʟʘʥʥʦʤ  ʈʋ.  

- ç3_2_xè - ʪʝʤʧʝʨʘʪʫʨʘ ʈʋx. ɺʩʣʝʜʩʪʚʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ɼʊ, ʠʟʤʝʨʷʶʱʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʫʢʘʟʘʥʥʦʤ ʈʋ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʠʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ. ʇʨʠ ʵʪʦʡ ʦʰʠʙʢʝ ʚʩʝʛʜʘ ʝʩʪʴ 

ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ɼʊ. ʕʪʘ ʦʰʠʙʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ (ʠ ʟʘʥʦʩʠʪʩʷ ʚ ʘʨʭʠʚ ʦʰʠʙʦʢ) ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʷʩʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʦʰʠʙʢʦʡ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʰʠʙʢʦʡ 

ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ. 

- ç3_3_xè -  ʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʚ ʈʋx.  

ɽʩʣʠ ʦʰʠʙʢʘ ʧʨʦʠʟʦʰʣʘ ʚ ʢʘʥʘʣʝ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʚʳʯʠʩʣʝʥʠʷʭ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʪʦ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʥʝ ʚʳʯʠʩʣʷʝʪʩʷ. 

- ç3_4_xè - ʨʘʩʭʦʜ ʈʋx ï ʚ ʜʠʘʧʘʟʦʥʝ [0.5Qmin, Qmin[. ʅʘʢʦʧʣʝʥʠʝ ʦʙʲʝʤʘ ʠ ʪʝʧʣʘ ʟʘʚʠʩʠʪ 

ʦʪ ʨʝʞʠʤʘ ʬʠʢʩʘʮʠʠ ʵʪʦʡ ʦʰʠʙʢʠ (ʧ. 3.1 ʨʝʞʠʤʘ ʋʉʊɸʅʆɺʂɸ)). 

- ç3_5_xè - ʨʘʩʭʦʜ ʈʋx ʚʳʰʝ qs. ʅʘʢʦʧʣʝʥʠʝ ʦʙʲʝʤʘ ʠ ʪʝʧʣʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʬʠʢʩʘʮʠʠ 

ʵʪʦʡ ʦʰʠʙʢʠ 

(ʧ. 3.12 ʨʝʞʠʤʘ ʋʉʊɸʅʆɺʂɸ). 

ʆʰʠʙʢʠ ʛʨʫʧʧʳ ç4è - ʦʰʠʙʢʠ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʰʠʙʢʘʤ 

ʚʳʯʠʩʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʢʘʥʘʣʝ çxè. 

-  ç4_1_xè - tʦʙʨ > tʧʨ + 2.5 ÜC. ɺʳʯʠʩʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʧʨʝʚʳʰʝʥʠʝ 

tʦʙʨ > tʧʨ ʦʪ 0 ʜʦ 2.5 ÜC, ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ (tʧʨ ï tʦʙʨ) ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 0, ʠ ʦʰʠʙʢʘ 

ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ. 

- ç4_2_xè - tʭʚ > tʧʨ + 2.5 ÜC. ɺʳʯʠʩʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʧʨʝʚʳʰʝʥʠʝ 

tʭʚ > tʧʨ ʦʪ 0 ʜʦ 2.5 ÜC, ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ (tʧʨ ï tʭʚ) ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 0, ʠ ʦʰʠʙʢʘ ʥʝ 

ʬʠʢʩʠʨʫʝʪʩʷ. 

- ç4_3_xè - tʭʚ > tʦʙʨ + 2.5 ÜC. ɺʳʯʠʩʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʝʚʦʟʤʦʞʥʦ. ɽʩʣʠ 

ʧʨʝʚʳʰʝʥʠʝ tʭʚ > tʦʙʨ ʦʪ 0 ʜʦ 2.5 ÜC, ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ (tʦʙʨ ï tʭʚ) ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 

0, ʠ ʦʰʠʙʢʘ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ. 

- ç4_4_xè - ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʜʘʯʠ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ 

ʚʳʯʠʩʣʝʥʠʠ ʪʝʧʣʘ ʫʯʘʩʪʚʫʝʪ ʠʟʤʝʨʷʝʤʦʝ ʜʘʚʣʝʥʠʝ. 
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- ç4_5_xè - ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ çʦʙʨʘʪʢʠè. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ 

ʚʳʯʠʩʣʝʥʠʠ ʪʝʧʣʘ ʫʯʘʩʪʚʫʝʪ ʠʟʤʝʨʷʝʤʦʝ ʜʘʚʣʝʥʠʝ. 

- ç4_6_xè - ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʭʦʣʦʜʥʦʡ ʚʦʜʳ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʚ ʚʳʯʠʩʣʝʥʠʠ ʪʝʧʣʘ ʫʯʘʩʪʚʫʝʪ ʠʟʤʝʨʷʝʤʦʝ ʜʘʚʣʝʥʠʝ. 

- ç4_7_xè - (tʧʨ ï tʦʙʨ) Í [0; 2.5[ ÜC. ʅʘʢʦʧʣʝʥʠʝ ʪʝʧʣʘ ʟʘʚʠʩʠʪ ʦʪ ʨʝʞʠʤʘ ʬʠʢʩʘʮʠʠ ʵʪʦʡ 

ʦʰʠʙʢʠ (ʧ.. 

ʅʘ ʠʟʤʝʨʝʥʠʷʭ ʨʘʩʭʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨ  ʦʰʠʙʢʠ ʛʨʫʧʧʳ 4 ʥʝ ʩʢʘʟʳʚʘʶʪʩʷ. 

ʆʰʠʙʢʠ ʛʨʫʧʧʳ ç6è  -  ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ (çxè  -  ʥʦʤʝʨ ʢʘʥʘʣʘ): 

- ç6_1_xè - ɼɼx ʥʠʞʝ ʜʦʧʫʩʢʘ. ʀʟʤʝʨʷʝʤʦʝ ʜʘʚʣʝʥʠʝ ʥʠʞʝ ʥʫʣʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ 

ʣʠʙʦ ʩ ʫʩʣʦʚʠʷʤʠ ʥʘ ʦʙʲʝʢʪʝ (ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʩʦʟʜʘʣʦʩʴ ʨʘʟʨʝʞʝʥʠʝ), ʣʠʙʦ ʩ 

ʧʦʣʦʤʢʦʡ  ɼɼ. 

- ç6_2_xè - ɼɼx ʚʳʰʝ ʜʦʧʫʩʢʘ. ʀʟʤʝʨʷʝʤʦʝ ʜʘʚʣʝʥʠʝ ʚʳʰʝ 2 ʄʇʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʟʚʘʥʦ ʢʘʢ ʧʦʚʳʰʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʥʘ ʦʙʲʝʢʪʝ, ʪʘʢ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ɼɼ. 

- ç6_3_xè - ʅʝʚʝʨʥʦ ʟʘʜʘʥʳ ʧʘʨʘʤʝʪʨʳ ɼɼx. 

ʆʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʝ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʠʟʤʝʨʝʥʠʠ ʨʘʩʭʦʜʘ ʠ ʚʳʯʠʩʣʝʥʠʠ ʪʝʧʣʘ. 

   ʇʨʠʤʝʯʘʥʠʝ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʰʠʙʢʘʭ, ʢʨʦʤʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʠʥʜʠʢʘʪʦʨʝ, ʭʨʘʥʠʪʩʷ 
ʚ ʘʨʭʠʚʘʭ ʧʨʠʙʦʨʘ. ʕʪʠ ʘʨʭʠʚʳ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʠ ʚʳʚʝʩʪʠ ʥʘ ʧʝʯʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Sempal Device Manager (SDM). ɺ ʧʦʯʘʩʦʚʳʭ ʠ ʧʦʩʫʪʦʯʥʳʭ ʦʪʯʝʪʘʭ ï ɺɽɼʆʄʆʉʊʗʍ 

ʇʆʊʈɽɹʃɽʅʀʗ ʊɽʇʃɸ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʷ çʊʠʧʳ ʦʰʠʙʦʢè ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʰʠʙʦʢ ʚ ʯʘʩʘʭ 

çʊʦʰ,ʯè.  

 ʊʠʧʳ ʦʰʠʙʦʢ ʦʪʦʙʨʘʞʘʶʪʩʷ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ʂʘʞʜʦʤʫ ʪʠʧʫ ʦʰʠʙʦʢ 

ʧʨʠʩʚʦʝʥʘ ʩʚʦʷ ʙʫʢʚʘ: 

ɸ ï ʩʠʩʪʝʤʥʳʝ ʦʰʠʙʢʠ (ʦʰʠʙʢʠ ʛʨʫʧʧʳ 0); 

B ï ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (ʦʰʠʙʢʠ ʛʨʫʧʧʳ 1); 

ʉ ï ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ (ʦʰʠʙʢʠ ʛʨʫʧʧʳ 3); 

D ï ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ (ʛʨʫʧʧʘ 2); 

E ï ʦʰʠʙʢʠ ʚʳʯʠʩʣʝʥʠʷ ʪʝʧʣʘ (ʛʨʫʧʧʘ 4); 

F ï ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ (ʛʨʫʧʧʘ 6); 

 ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ çBDè ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʳʣʠ ʦʰʠʙʢʠ ʛʨʫʧʧʳ 1 ʠ ʛʨʫʧʧʳ 2.  ʆʰʠʙʢʘ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʨʘʩʧʝʯʘʪʢʝ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 1 ʤʠʥʫʪʫ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʰʠʙʢʘʭ ʭʨʘʥʠʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʯʘʩʦʚʳʭ ʠ 

ʧʦʩʫʪʦʯʥʳʭ ɸʈʍʀɺɸʍ ʆʐʀɹʆʂ. ɺ ʨʘʩʧʝʯʘʪʢʘʭ ʘʨʭʠʚʦʚ ʦʰʠʙʦʢ ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʜ ʦʰʠʙʢʠ ʚ 

ʦʧʠʩʘʥʥʦʤ ʚʳʰʝ  (ʦʪʦʙʨʘʞʘʝʤʦʤ ʥʘ ʠʥʜʠʢʘʪʦʨʝ)  ʬʦʨʤʘʪʝ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʦʰʠʙʢʠ ʚ 

ʯʘʩʘʭ.ʇʨʠ ʥʘʣʠʯʠʠ ʥʩʢʦʣʴʢʠʭ ʦʰʠʙʦʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ. ʅʘʧʨʠʤʝʨ, 

ʦʰʠʙʢʘ ʦʜʥʦʛʦ ɼʊ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʦʰʠʙʦʢ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʝʥʘ ʪʦʣʴʢʦ ʦʰʠʙʢʘ ɼʊ. 

 

 3. ʈʘʙʦʪʘ ʚ ʨʝʞʠʤʝ çʋʉʊɸʅʆɺʂɸè. 

3.1. ʇʨʠʙʦʨ ʠʤʝʝʪ ʪʨʠ ʨʝʞʠʤʘ ʫʯʝʪʘ ï çʅʝ ʚ ʫʯʝʪʝè, çɺ ʫʯʝʪʝè, çʉʪʦʧè. 

ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʤʝʥʶ çʋʉʊɸʅʆɺʂɸè. ɺʭʦʜ ʚ  

ʤʝʥʶ ʨʝʞʠʤʘ çʋʉʊɸʅʆɺʂɸè ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʘʨʦʣʶ ç25205757è, ʧʦʨʷʜʦʢ 

ʚʚʦʜʘ ʧʘʨʦʣʷ ʩʤ. ʥʠʞʝ. 

 

ʈʝʞʠʤ çʅʝ ʚ ʫʯʝʪʝè ʫʩʪʘʥʦʚʣʝʥ ʧʨʠ ʚʳʧʫʩʢʝ ʧʨʠʙʦʨʘ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʵʪʦʤ 

ʨʝʞʠʤʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʚʚʦʜʘ ʧʨʠʙʦʨʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʢʘʥʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ, ʷʚʣʷʝʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʥʘʜʧʠʩʠ çno rStè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ 

ʩʯʝʪʯʠʢ ʠʟʤʝʨʷʝʪ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʠ ʥʘʢʘʧʣʠʚʘʝʪ ʘʨʭʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
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ʈʝʞʠʤ çɺ ʫʯʝʪʝè - ʦʩʥʦʚʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʧʦʩʣʝ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʊʦ ʝʩʪʴ, ʚʚʦʜ ʧʨʠʙʦʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ï ʵʪʦ ʧʝʨʝʚʦʜ ʩʯʝʪʯʠʢʘ ʚ 

ʨʝʞʠʤ çɺ ʫʯʝʪʝè. ʇʨʠ ʧʝʨʝʚʦʜʝ ʩʯʝʪʯʠʢʘ ʠʟ ʨʝʞʠʤʘ çʅʝ ʚ ʫʯʝʪʝè ʚ ʨʝʞʠʤ çɺ 

ʫʯʝʪʝè ʧʨʦʠʩʭʦʜʠʪ ʩʙʨʦʩ ʘʨʭʠʚʥʳʭ ʠ ʚʩʝʭ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ (ʢʨʦʤʝ ʩʯʝʪʯʠʢʦʚ 

ʚʭʦʞʜʝʥʠʡ ʚ ʤʝʥʶ ʠ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ), ʘ ʪʘʢʞʝ ʙʣʦʢʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʯʝʪʯʠʢʘ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʩʯʝʪʯʠʢʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʥʠʢʘʢʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʠʥʜʠʢʘʪʦʨ ʥʝ ʚʳʚʦʜʠʪʩʷ. 

ʈʝʞʠʤ çʉʪʦʧè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʨʝʤʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʫʯʝʪʘ. ʅʘʧʨʠʤʝʨ, ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʤʦʥʪ ʩʦ ʩʣʠʚʦʤ ʚʦʜʳ, ʠʣʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʇʨʠʟʥʘʢʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʠʙʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʦʤ ʨʝʞʠʤʝ, ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʥʘʜʧʠʩʠ çStoPPEdè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʠʟʤʝʨʝʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʦʰʠʙʦʢ ʠʟʤʝʨʝʥʠʷ. ʅʘʢʦʧʣʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ. ɺ ʘʨʭʠʚ ʟʘʧʠʩʳʚʘʶʪʩʷ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʩʯʝʪʯʠʢʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ. ʇʝʨʝʭʦʜ ʠʟ ʵʪʦʛʦ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ 

çɺ ʫʯʝʪʝè ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʣʥʦʮʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʘʨʭʠʚʘ. ʉʙʨʦʩʘ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʪʠʨʘʥʠʷ ʘʨʭʠʚʘ ʧʨʠ ʪʘʢʦʤ ʧʝʨʝʭʦʜʝ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʩʯʝʪʯʠʢʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʩʯʝʪʯʠʢ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʞʠʤʝ çʅʝ ʚ 

ʫʯʝʪʝè. 

3.2. ɺ ʨʝʞʠʤʝ  çʅʝ ʚ ʫʯʝʪʝè ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʥʫʣʴ 

ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʘ, ʧ. 3.1. ʤʝʥʶ ʨʝʞʠʤʘ çʋʉʊɸʅʆɺʂɸè. 
ʆʩʦʙʝʥʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʫʣʷ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ. ʋʩʪʘʥʦʚʢʘ ʥʫʣʷ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʨʘʥʝʝ, 

ʯʝʤ ʯʝʨʝʟ 10 ʤʠʥʫʪ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚ ʩʯʝʪʯʠʢ ʙʘʪʘʨʝʠ ʧʠʪʘʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʠʙʦʨʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ, ʧʦʩʣʝ ʤʦʥʪʘʞʘ ï ʜʝʤʦʥʪʘʞʘ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʚʦ ʚʨʝʤʷ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ, ʧʨʠ 

ʧʨʦʚʝʨʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ, ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥ ʢʘʙʝʣʝʡ ʢ ʈʋ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʢʨʳʪʴ ʧʦʪʦʢ ʪʝʧʣʦʥʦʩʠʪʝʣʷ (ʚʦʜʳ), 

ʧʨʠ ʵʪʦʤ ʈʋ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʳʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ (ʚʦʜʦʡ), ʠ ʚʳʧʦʣʥʠʪʴ 

ʧ. 3.1 ʤʝʥʶ çʋʩʪʘʥʦʚʢʘè.  

ɺ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦ ʫʩʪʘʥʦʚʢʝ ʥʫʣʷ 

ʨʘʩʭʦʜʘ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʟʥʘʯʝʥʠʝ, ʧʨʝʚʳʰʘʶʱʝʝ 

ʜʦʧʫʩʪʠʤʦʝ.   

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʨʝʘʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ɼʈ ʠ ʟʘʧʦʣʥʝʥʠʷ 

ʈʋ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ʨʝʢʦʤʝʥʜʫʝʤ ʦʩʣʘʙʠʪʴ ʧʨʠʞʠʤʥʫʶ ʛʘʡʢʫ ɼʈ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʩʪʘʪʢʦʚ ʚʦʟʜʫʭʘ 

ʠʟ ʧʫʩʪʦʪ ʈʋ. ɼʘʥʥʫʶ ʦʧʝʨʘʮʠʶ  ɿɸʇʈɽʑɸɽʊʉʗ  ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʈʋ-20 ʠ ʈʋ-25, 

ʧʦʩʢʦʣʴʢʫ ʣʶʙʦʡ ʜʝʤʦʥʪʘʞ ɼʈ ʜʣʷ ʵʪʠʭ ʪʠʧʦʚ ʈʋ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ  ʚʥʝʦʯʝʨʝʜʥʦʡ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʧʨʦʣʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɽʩʣʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʥʫʣʷ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʮʠʬʨ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ 

ʠʥʜʠʢʘʪʦʨʝ  ʩʯʝʪʯʠʢʘ (ʬʠʢʩʠʨʫʝʤʳʝ ʩʯʝʪʯʠʢʦʤ ʢʘʢ ʥʫʣʝʚʘʷ ʩʢʦʨʦʩʪʴ ʪʝʧʣʦʥʦʩʠʪʝʣʷ) ʧʨʝʚʳʰʘʝʪ 

500, ʪʦ ʚʦʟʤʦʞʥʦ ʠʤʝʝʪ ʤʝʩʪʦ: 

- ʥʘʣʠʯʠʝ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ ʚ ʈʋ; 

- ʫʪʝʯʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʯʝʨʝʟ ʟʘʜʚʠʞʢʠ; 

- ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 

3.3. ɼʘʣʝʝ ʚ ʪʦʤ ʞʝ ʤʝʥʶ çʋʉʊɸʅʆɺʂɸè ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʚ ʧʘʤʷʪʴ 

ʚʳʯʠʩʣʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʭʦʣʦʜʥʦʡ ʚʦʜʳ (ʪʦʣʴʢʦ ʜʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ 4), ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʬʦʨʤʘʪ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʦʙʲʝʤʘ/ʤʘʩʩʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ,  ʚʚʝʩʪʠ ʚ ʧʘʤʷʪʴ ʚʳʯʠʩʣʠʪʝʣʷ 
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ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʡ  ʚ ʧʦʜʘʶʱʝʤ ʠ ʦʙʨʘʪʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ (ʩʧʠʩʘʪʴ ʧʦʢʘʟʘʥʠʷ ʩ 

ʤʘʥʦʤʝʪʨʦʚ),  ʝʩʣʠ ʚ ʩʦʩʪʘʚʝ ʧʨʠʙʦʨʘ ʥʝʪ ɼɼ.   

ʇʨʘʚʠʣʴʥʦʩʪʴ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʪʝʧʣʦʩʯʝʪʯʠʢʘ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚ ʨʝʞʠʤʝ  

çʂʆʅʊʈʆʃʔè, ʜʣʷ ʚʭʦʜʘ ʚ ʵʪʦʪ ʨʝʞʠʤ ʧʘʨʦʣʴ ʥʝ ʥʫʞʝʥ. 

3.4. ʋʩʪʘʥʦʚʠʪʴ ʧʣʦʤʙʳ  ʠ ʚʦʡʪʠ ʚ ʨʝʞʠʤ  çɺ ʫʯʝʪʝè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ  ʩʯʝʪʯʠʢ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  
ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʦʡʜʝʪ ʩʙʨʦʩ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢʘʥʘʣʘ. 

  

ʉʪʨʫʢʪʫʨʘ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ.. 

ʈʝʞʠʤ çʂʆʅʊʈʆʃʔè ʩʣʫʞʠʪ ʪʦʣʴʢʦ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺʭʦʜʳ ʚ ʨʝʞʠʤʳ çʋʉʊɸʅʆɺʂɸè ʠ çʇʆɺɽʈʂɸè ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʧʘʨʦʣʷʤ ʚʦ 

ʠʟʙʝʞʘʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʉʪʘʥʜʘʨʪʥʳʡ ʧʘʨʦʣʴ ʚʭʦʜʘ ʚ ʨʝʞʠʤ 

çʋʉʊɸʅʆɺʂɸè  ʧʨʠ ʚʳʧʫʩʢʝ ʧʨʠʙʦʨʘ ʩ ʧʨʦʠʟʚʦʜʩʪʚʘ -  25205757. ʇʦ ʪʨʝʙʦʚʘʥʠʶ 

ɿʘʢʘʟʯʠʢʘ ʵʪʦʪ ʧʘʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʥʘ ʀʅɼʀɺʀɼʋɸʃʔʅʓʁ ʧʘʨʦʣʴ. 

ʇʘʨʦʣʴ ʚʭʦʜʘ ʚ çʇʆɺɽʈʂʋè ʚʳʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʧʠʩʴʤʝʥʥʦʤʫ ʟʘʷʚʣʝʥʠʶ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ɻʦʩʩʪʘʥʜʘʨʪʘ. 

ɺʚʦʜ ʧʘʨʦʣʷ. ʇʘʨʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 8-ʤʠ ʟʥʘʯʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. ʉʠʤʚʦʣʳ 

ç-è ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʦʪʤʝʯʘʶʪ ʨʘʟʨʷʜʳ, ʚ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʮʠʬʨʳ 

ʧʘʨʦʣʷ. ʅʝʤʘʩʢʠʨʫʝʤʦʝ (ʦʪʢʨʳʪʦʝ) ʟʥʘʯʝʥʠʝ ʚʚʦʜʠʤʦʡ ʮʠʬʨʳ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʨʘʟʨʷʜʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʚʦʜ ʝʝ ʟʥʘʯʝʥʠʷ 

(ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ). ɺ ʧʨʦʮʝʩʩʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ (çɺʧʨʘʚʦè) 

ʧʝʨʝʜʚʠʛʘʝʪ ʢʫʨʩʦʨ ʥʘ ʦʜʠʥ ʨʘʟʨʷʜ ʚʧʨʘʚʦ, ʧʦʟʚʦʣʷʷ ʠʟʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʨʘʟʨʷʜʳ 

ʧʘʨʦʣʷ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʠ (çɺʚʝʨʭè ʠ çɺʥʠʟè) ï ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʟʥʘʯʝʥʠʷ 

ʨʝʜʘʢʪʠʨʫʝʤʦʡ ʮʠʬʨʳ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ (çɺʣʝʚʦè) ï ʦʟʥʘʯʘʝʪ ʦʢʦʥʯʘʥʠʝ ʚʚʦʜʘ 

ʧʘʨʦʣʷ.  ɽʩʣʠ ʧʘʨʦʣʴ ʚʚʝʜʝʥ ʚʝʨʥʦ, ʧʨʠʙʦʨ ʧʝʨʝʭʦʜʠʪ ʚ ʪʨʝʙʫʝʤʳʡ ʨʝʞʠʤ. ɽʩʣʠ 

ʥʝʪ, ʪʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʚʚʦʜʫ ʧʘʨʦʣʷ.  

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʚʦʜʠʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʚʳʙʦʨ ʟʥʘʯʝʥʠʡ ʠʟ ʩʧʠʩʢʘ. ʇʨʝʨʳʚʘʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ï 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʞʘʪʠʝ ʢʥʦʧʦʢ çɺʚʝʨʭè ʠ çɺʥʠʟè. 

ʇʨʠʤʝʯʘʥʠʷ. 1. ʇʨʠ ʫʜʝʨʞʘʥʠʠ ʣʶʙʦʡ ʢʥʦʧʢʠ ʚ ʥʘʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ʩʚʳʰʝ 0.5 ʩ 

ʥʘʯʠʥʘʝʪʩʷ ʘʚʪʦʧʦʚʪʦʨ ʥʘʞʘʪʦʡ ʢʥʦʧʢʠ ʩ ʠʥʪʝʨʚʘʣʦʤ 3 ʨʘʟʘ ʚ ʩʝʢʫʥʜʫ. 

2. ɽʩʣʠ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ ʥʝ ʙʳʣʦ ʥʘʞʘʪʠʷ ʢʥʦʧʦʢ, ʪʦ ʩʯʝʪʯʠʢ ʧʝʨʝʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ ʚʚʦʜʘ 

ʧʘʨʦʣʷ ʠ ʠʟ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʚ ʨʝʞʠʤ çʀʥʜʠʢʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚè.    

3. ʢ ʧ.3.12. ʉʠʪʫʘʮʠʠ çʆʱʠʙʢʠ ʜʠʘʧʘʟʦʥʘè: 

- ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ ʙʦʣʴʰʝ qs; 

- ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ [0.5qmin; qmin]; 

- ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʧʦʜʘʯʠ ʠ ʦʙʨʘʪʢʠ ʥʘʭʦʜʠʪʩʷ ʠ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 2.5 ÜC. 

 ʆʧʝʨʘʪʦʨ ʚ ʵʪʦʤ ʧʫʥʢʪʝ ʤʝʥʶ ʥʘʟʥʘʯʘʝʪ ʦʜʥʫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʵʪʠʭ 

ʩʠʪʫʘʮʠʡ: 

- ʥʝ ʬʠʢʩʠʨʦʚʘʪʴ ʵʪʠ ʩʠʪʫʘʮʠʠ, 

- ʬʠʢʩʠʨʦʚʘʪʴ, ʥʦ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʢʦʧʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ (ʦʰʠʙʢʘ ʬʠʢʩʠʨʫʝʪʩʷ, ʥʦ 

ʦʙʲʝʤ ʠ ʪʝʧʣʦ ʩʯʠʪʘʶʪʩʷ), 

- ʚʦʩʧʨʠʥʠʤʘʪʴ ʵʪʠ ʩʠʪʫʘʮʠʠ ʢʘʢ ʦʰʠʙʢʠ; ʧʨʠ ʵʪʦʤ ʦʰʠʙʢʘ ʬʠʢʩʠʨʫʝʪʩʷ, 
ʥʘʢʦʧʣʝʥʠʝ ʪʝʧʣʘ ʠ ʦʙʲʝʤʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʪʝʢʫʱʠʡ ʨʘʩʭʦʜ ʧʨʦʜʦʣʞʘʝʪ 

ʠʥʜʠʮʠʨʦʚʘʪʴʩʷ. 
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  t2

1 2 3 .5 6          ÁC

    t3

1 2 3 .5 6          ÁC

      Q1

1 2 3 .5 6     m 3 / h

        Q2

1 2 3 .5 6     m 3 / h

       Q1 - Q2

3 .5 6           t / h

                 W

3 .5 6            MW

                   E

3 .5 6            GJ

                     P1

3 .5 6           MPa

                       P2

3 .5 6           MPa

ʈʘʟʥʦʩʪɹ 

ʨʘʩʭʦʜʦʚ (ʫʪʝʯʢʘ)

ʊʝʧʣʦʚʘ̫ ʤʦɦ ʥʦʩʪɹ

MW ʠʣʠ GCal/H (G/h)

ʊʝʧʣʦʚʘ̫ ɻʥʝʨʛʠ̫

GJ ʠʣʠ GCal (Gcl)

ʀʟʤʝʨ̫ʝʤr ʝ 

ʜʘʚʣʝʥʠ̫

ʀʟʤʝʨ̫ʝʤr ʝ 

ʨʘʩʭʦʜr

ʀʟʤʝʨ̫ʝʤr ʝ 

ʪʝʤʧʝʨʘʪʫʨr

t1

1 2 3 .5 6          ÁC

1.1. ʆʙ̡ʝʤ ʢʘʥʘʣ 1

1 2 3 4 5 6 7 8  m 3

1.2. ʆʙ̡ʝʤ ʢʘʥʘʣ 2

1 2 3 4 5 6 7 8  m 3

1.3. ʄʘʩʩʘ ʢʘʥʘʣ 1

1 2 3 4 5 6 7 8    t

1.4. ʄʘʩʩʘ ʢʘʥʘʣ 2

1 2 3 4 5 6 7 8    t

1.9. ɺʨʝʤ̫ ʨʘʙʦʪr

1 2 3 4 5 6 7 8    h

1. ɼʦʧ. ʧʘʨʘʤʝʪʨr

1.10. ɺʨʝʤ̫ ʦh ʠʙʦʢ

0 .0 0 0 0 6 7 8    h

1.11. ʊʝʢʫɦ ʝʝ ʚʨʝʤ̫

1 2 .3 4 .4 5

1.12. ʊʝʢʫɦ ʘ̫ ʜʘʪʘ

0 4 - 0 7 - 0 8

2. ʂʦʥʪʨʦʣɹ

3. ʋʩʪʘʥʦʚʢʘ

4. ʇʦʚʝʨʢʘ

çʈʝʞʠʤ 

ʂʆʅʊʈʆʃʔè

çʈʝʞʠʤ 

ʋʉʊɸʅʆɺʂɸè

çʈʝʞʠʤ 

ʇʆɺɽʈʂɸè

0. ʆh ʠʙʢʠ

Î

ʆh . ʆʙʨr ʚ ɼʊ1

Er  1 _ 0 _ 1

ʆʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫɦ ʠʭ ʦh ʠʙʦʢ.

ʇʫʥʢʪ ʤʝʥʁ  ʦʪʦʙʨʘʞʘʝʪʩ̫ ʪʦʣɹʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʝʩʪɹ ʦh ʠʙʢʠ

1.6. Pʧ

3 .5 6           MPa

1.7. Pʦʙʨ

3 .5 6           MPa

ɼʘʚʣʝʥʠ̫ , ʫʯʘʩʪʚʫʁ ʠɦʝ ʚ 

ʚrʯʠʩʣʝʥʠʠ ʪʝʧʣʘ 

(ʠʟʤʝʨ̫ʝʤr ʝ ʠ/ʠʣʠ ʚʚʝʜʝʥʥr ʝ 

ʢʘʢ ʢʦʥʩʪʘʥʪr )

1.8. Pʭʚ

3 .5 6           MPa

1.5. tʭʚ

5 .0 1           Áȷ
ʂʦʥʩʪʘʥʪʘ ʪʝʤʧʝʨʘʪʫʨr  

ʭʦʣʦʜʥʦʡ ʚʦʜr  ʜʣ̫ ʚʘʨʠʘʥʪʘ 4 

ʠʣʠ ʦʙʨʘʪʢʠ ʜʣ̫ ʚʨ. 2/2
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3.1 ʋʩʪʘʥʦʚʢʘ ʥʫʣ̫

3.2 ʌʦʨʤʘʪ ʘʨʭʠʚʘ

3.4 ʇʘʨʘʤ. ɼɼ

3.6 ɼʘʚʣʝʥʠ̫

3.5 ʊʭʚ

1 2 .3               Áȷ

3.7 ɸʚʪ.ʣʝʪʥʝʝ ʚʨʝʤ̫ 3.7 ɸʚʪ.ʣʝʪʦ  >ɼʘ <

ʀʩʧʦʣɹʟʦʚʘʪɹ ʠʣʠ ʥʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʧʝʨʝʭʦʜ ʥʘ ʣʝʪʥʝʝ 

ʚʨʝʤ̫

3.8 ɺʨʝʤ̫

1 2 .3 4 .5 6

ʋʩʪʘʥʦʚʢʘ ʪʝʢʫɦ ʝʛʦ ʚʨʝʤʝʥʠ. 

ɽʩʣʠ ʧʨʠʙʦʨ ʚ ʨʝʞʠʤʝ  çɺ ʫʯʝʪʝè 

ʠʣʠ çʉʪʦʧè ʨʝʜʘʢʪʠʨʦʚʘʪɹʩ̫ ʤʦʛʫʪ 

ʪʦʣɹʢʦ ʤʠʥʫʪr ʠ ʩʝʢʫʥʜr .

3.9 ɼʘʪʘ

0 1 _ 0 1 _ 0 9

ʋʩʪʘʥʦʚʢʘ ʪʝʢʫɦ ʝʡ ʜʘʪr . ʊʦʣɹʢʦ 

ʝʩʣʠ ʧʨʠʙʦʨ ʚ ʨʝʞʠʤʝ  çʅʝ ʚ 

ʫʯʝʪʝè

3.14 ʈʝʞʠʤ ʫʯʝʪʘ 3.12 ʈʝʞ. >ʅʝ ʚ ʫʯʝʪʝ<

ɺr ʙʦʨ ʨʝʞʠʤʘ ʫʯʝʪʘ

çɺ ʫʯʝʪʝè - ʚ ɻʪʦʤ ʨʝʞʠʤʝ ʧʨʦʠʟʚʦʜʠʪʩ̫ ʫʯʝʪ ʪʝʧʣʘ ï ʧʨʠʙʦʨ ʚ ʥʦʨʤʘʣɹʥʦʤ 

ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ. ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʯʝʪʯʠʢʘ ʟʘʧʨʝɦ ʝʥʦ.

çʅʝ ʚ ʫʯʝʪʝè - ʠʩʭʦʜʥʦʝ ʩʦʩʪʦ̫ʥʠʝ ʧʦʩʣʝ ʚrʧʫʩʢʘ. ʇʨʠʙʦʨ ʥʝ ʚrʧʦʣʥ̫ʝʪ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʯʝʪ ʪʝʧʣʘ. ɺʦʟʤʦʞʥʦ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʯʝʪʯʠʢʘ.

çʉʪʦʧè - ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʪʘʥʦʚʣʝʥʦ. ʆh ʠʙʢʠ ʥʝ ʦʪʦʙʨʘʞʘʁ ʪʩ̫, 

ʠʥʪʝʛʨʘʣɹʥr ʝ ʧʘʨʘʤʝʪʨr  ʥʝ ʥʘʢʘʧʣʠʚʘʁ ʪʩ̫. ʕʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣɹʟʫʝʪʩ̫ ʜʣ̫ 

ʦʪʢʣʁ ʯʝʥʠ̫ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʥʝʪ ʚʦʜr .

3.2 ɸʨʭʠʚ >ʄʘʩʩʘ<
ʌʦʨʤʘʪ ʜʘʥʥr ʭ ʘʨʭʠʚʘ - 

ʆʙ̡ʝʤ ʠʣʠ ʤʘʩʩʘ

ɺʚʦʜ ʪʝʤʧʝʨʘʪʫʨr  ʭʦʣʦʜʥʦʡ ʚʦʜr . 

ɼʣ̫ ʪʝʭ ʚʘʨʠʘʥʪʦʚ, ʚ ʢʦʪʦʨr ʭ ʦʥʘ 

ʠʩʧʦʣɹʟʫʝʪʩ̫

ʇʫʥʢʪr ʤʝʥʁ , ʦʪʤʝʯʝʥʥr ʝ (*) ʚʠʜʥr  ʪʦʣɹʢʦ 

ʧʨʠ ʨʘʙʦʪʝ ʩʯʝʪʯʠʢʘ ʚ ʨʝʞʠʤʝ çʅʝ ʚ ʫʯʝʪʝèÎ

Î

Î

Î

"ʋʩʪʘʥʦʚʢʘ ʥʫʣ̫ "

"ʇʘʨʘʤʝʪʨr  ɼɼ"

"ɼʘʚʣʝʥʠ̫"

ʋʉʊɸʅʆɺʂɸ

3.13 ɿʘʤʝʥʘ ʙʘʪʘʨʝʠ 3.11 ʉʤʝʥʠʪɹ ʙʘʪʘʨʝʁ

b At t er y

ʇʦʢʘ ʦʪʦʙʨʘʞʘʝʪʩ̫ ɻʪʘ ʥʘʜʧʠʩɹ ʥʝʦʙʭʦʜʠʤʦ ʚrʧʦʣʥʠʪɹ 

ʟʘʤʝʥʫ ʙʘʪʘʨʝʠ. ɺ ɻʪʦ ʚʨʝʤ̫ ʚʩʝ ʠʟʤʝʨʝʥʠ̫ 

ʦʩʪʘʥʦʚʣʝʥr  ʠ ʥʘ ʢʥʦʧʢʠ ʧʨʠʙʦʨ ʥʝ ʨʝʘʛʠʨʫʝʪ. ɽʩʣʠ 

ʟʘʤʝʥʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩ̫ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʨʝʞʠʤ 

ʦʪʤʝʥ̫ʝʪʩ̫.

ɽʩʣʠ ʙʘʪʘʨʝ̫ ʦʪʢʣʁ ʯʝʥʘ ʠ ʜʣʠʪʝʣɹʥʦʝ ʚʨʝʤ̫ ʥʝ 

ʧʦʜʢʣʁ ʯʘʝʪʩ̫ ʥʦʚʘ̫ , ʩʯʝʪʯʠʢ ʧʦʣʥʦʩʪɹ  ʁʦʪʢʣʁ ʯʘʝʪʩ̫ ʠ 

ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ çʅʝ ʚ ʫʯʝʪʝè

3.11 ʀʤʧ. ʚr ʭʦʜrÎ

"ʀʤʧ. ʚr ʭʦʜr "

3.3 GJ/GCal 3.3 GJ/GCal  > GJ <
ʈʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠ̫ ʪʝʧʣʦʚʦʡ ɻʥʝʨʛʠʠ

GJ (ɻɼʞ) ʠʣʠ GCal (ɻʂʘʣ)

3.12 ʆh .ʜʠʘʧʘʟʦʥʘ

ʈʝʞʠʤ ʦʙʨʘʙʦʪʢʠ ʦh ʠʙʦʢ ʜʠʘʧʘʟʦʥʘ.

- çʅʝ ʦʙʨʘʙ.è - ʦh ʠʙʢʠ ʥʝ ʬʠʢʩʠʨʫʁʪʩ̫

- çʊʦʣɹʢʦ ʬʠʢʩ.è - ʦh ʠʙʢʠ ʬʠʢʩʠʨʫʁʪʩ̫, ʥʦ ʚrʯʠʩʣʝʥʠʝ ʪʝʧʣʘ ʧʨʦʜʦʣʞʘʝʪʩ̫

- çʆʙʨʘʙ.è - ʦh ʠʙʢʠ ʬʠʢʩʠʨʫʁʪʩ̫ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩ̫ ʚrʯʠʩʣʝʥʠʝ ʪʝʧʣʘ

3.10 ʂʦʥʪʨʘʢʪ.ʯʘʩ
ʋʩʪʘʥʦʚʢʘ ʢʦʥʪʨʘʢʪʥʦʛʦ ʯʘʩʘ ʟʘʚʝʨh ʝʥʠ̫ ʩʫʪʦʢ ʜʣ̫ 

ʬʦʨʤʠʨʦʚʘʥʠ̫ ʧʦʩʫʪʦʯʥr ʭ ʘʨʭʠʚʦʚ (ʦʪ 0 ʜʦ 23)
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 çʋʩʪʘʥʦʚʢʘ / ʋʩʪʘʥʦʚʢʘ ʥʫʣʷè 
 

 

 

çʋʩʪʘʥʦʚʢʘ / ʇʘʨʘʤʝʪʨʳ ɼɼè 

 

 

3.1.1 ʋʩʪ.0 ɺʩʝ ʢʘʥʘʣr

3.1.2 ʋʩʪ.0 ʂʘʥʘʣ 1

3.1.3 ʋʩʪ.0 ʂʘʥʘʣ 2

3.1.1 ʉʪʘʨʪ ʫʩʪʘʥ. 0

3.1.1 ʋʩʪ.0 ɺʩʝ ʢʘʥʘʣr

- 1 2 3  6 7 8     2 4

ʅʘʞʘʪʠʝ ʣʁ ʙʦʡ ʢʥʦʧʢʠ ï 

ʧʨʝʨr ʚʘʥʠʝ ʧʨʦʮʝʩʩʘ

ʆʪʦʙʨʘʞʘʝʪʩ̫ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ ʥʫʣ̫ .

ʀʥʜʠʮʠʨʫʝʪʩ̫ ʢʦʣ-ʚʦ ʚrʙʦʨʦʢ ʠ 

ʫʩʣʦʚʥr ʝ ʢʦʜr  ʜʣ̫ ʢʘʞʜʦʡ ʠʟ ʧʘʨ 

ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ

3.1.1 ʋʩʪ.0 ɿʘʚʝʨh ʝʥʦ

GOOd

ʇʦʩʣʝ ʟʘʚʝʨh ʝʥʠ̫ ʧʨʦʮʝʩʩʘ 

ʠʥʜʠʮʠʨʫʝʪʩ̫ ʨʝʟʫʣɹʪʘʪ ʦʧʝʨʘʮʠʠ 

ʫʩʪʘʥʦʚʢʠ ʥʫʣ̫

ñGOOdò - ʫʩʧʝh ʥʦʝ ʟʘʚʝʨh ʝʥʠʝ

ñErrorò - ʦh ʠʙʢʘ

ʅʘʞʘʪʠʝ ʣʁ ʙʦʡ ʢʥʦʧʢʠ

ʋʩʪʘʥʦʚʢʘ ʥʫʣ̫

ʇʘʨʘʤʝʪʨr  ɼɼ

3.3.1 ʂʦʣ-ʚʦ ɼɼ

1

ɺʚʦʜʠʪʩ̫ ʢʦʣ-ʚʦ 

ʧʦʜʢʣʁ ʯʝʥʥr ʭ ɼɼ (ʦʪ 0 ʜʦ 2)

3.3.2 ʇʘʨʘʤ. ɼɼ 1

3.3.3 ʇʘʨʘʤ. ɼɼ 2

3.3.2.1 ɼɼ1 Iʚr ʭ0

0 4 .0 0          m A

3.3.2.2 ɼɼ1 P0

0 0 .0 0        MPa

3.3.2.3 ɼɼ1 Iʚr ʭ1

2 0 .0 0          m A

3.3.2.4 ɼɼ1 P1

0 2 .0 0         MPa

ɺʚʦʜ̫ʪʩ̫ ʜʚʝ ʪʦʯʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɼɼ.

ɼʣ̫ ʢʘʞʜʦʡ ʪʦʯʢʠ ʚʚʦʜʠʪʩ̫ ʟʥʘʯʝʥʠʝ 

ʚrʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʪʦʢ) ɼɼ ʠ 

ʟʥʘʯʝʥʠʝ ʜʘʚʣʝʥʠ̫ .
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ʈʝʞʠʤ çʋʩʪʘʥʦʚʢʘ/ ɼʘʚʣʝʥʠʷè 

 

 

 

ʈʝʞʠʤ çʋʩʪʘʥʦʚʢʘ / ʀʤʧʫʣʴʩʥʳʝ ʚʳʭʦʜʳè 

 
 

ɼʘʚʣʝʥʠ̫

3.5.1 Pʧ

3.5.2 Pʦʙʨ

3.5.3 Pʭʚ

ɺʚʦʜ ʟʥʘʯʝʥʠ̫ ʢʦʥʩʪʘʥʪr ʜʣ̫ 

ʚrʙʨʘʥʥʦʛʦ ʜʘʚʣʝʥʠ̫ .

ɺr ʙʠʨʘʝʪʩ̫ ʠʩʪʦʯʥʠʢ ʟʥʘʯʝʥʠʡ ʜʣ̫ ʚrʙʨʘʥʥʦʛʦ 

ʜʘʚʣʝʥʠ̫ ï çʢʦʥʩʪʘʥʪʘè, çɼɼ1è ʠʣʠ çɼɼ2è.

ɽʩʣʠ ʚrʙʨʘʥʦ ʠʩʧʦʣɹʟʦʚʘʥʠʝ ʠʟʤʝʨ̫ʝʤr ʭ 

ʜʘʚʣʝʥʠʡ (ɼɼ1 ʠʣʠ ɼɼ2), ʪʦ ʚ ʩʣʫʯʘʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ɼɼ ʚ ʨʘʩʯʝʪʘʭ ʙʫʜʝʪ 

ʠʩʧʦʣɹʟʦʚʘʪɹʩ̫ ʚʚʝʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʥʩʪʘʥʪr .

3.5.1.2 Pʧ ʠʩʪʦʯʥ. 3.5.1.2 Pʧ   >ɼɼ1<

3.5.1.1 Pʧ ʢʦʥʩʪ.

0 1 .3 4         MPa

3.5.3 Pʭʚ ʢʦʥʩʪ.

0 1 .3 4         MPa

ɺʚʦʜ ʟʥʘʯʝʥʠ̫ ʢʦʥʩʪʘʥʪr ʜʘʚʣʝʥʠ̫ 

ʭʦʣʦʜʥʦʡ ʚʦʜr .
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ʉʭʝʤʳ ʫʩʪʘʥʦʚʢʠ ʩʯʝʪʯʠʢʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʥʠʞʝ ʚʳʨʘʞʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 
Q ï ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ (ɼʞ);  hï ʫʜʝʣʴʥʘʷ ʵʥʪʘʣʴʧʠʷ (ɼʞ/ʢʛ);  qm ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ (ʢʛ/ʯ); t ï ʚʨʝʤʷ, ʩ. 

 

      ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ  5

ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ 2 

 
( )1 2

t
1

Q q h h dt
m

= Ö - Öñ
 

 
ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ 2/1 

 
( )1 2

t
1

Q q h h dt
m

= Ö - Öñ
 

 
ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ 2/2 

 
( )1 2

t
1

Q q h h dt
m

= Ö - Öñ
 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʟʘʜʘʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦ 

 
ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ  4 

 

  

 

( )1 2

t

Q q h h dt
m1

= Ö - Öñ
 

ʊʝʧʣʦʩʯʝʪʯʠʢ ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʦʜʦʩʯʝʪʯʠʢʦʤ ʥʘ ʦʙʨʘʪʢʝ  

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ʠʟʤʝʨʝʥʠʝ ʪʝʧʣʦʪʳ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ï ʠʟʤʝʨʝʥʠʝ ʦʙʲʝʤʘ  ʚ ʦʙʨʘʪʢʝ 
 

 

 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ 6 

 
( )1 2

t

Q q h h dt
m1

= Ö - Öñ
 

ʊʝʧʣʦʩʯʝʪʯʠʢ ʜʣʷ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʟʘʚʠʩʠʤʳʡ 

ʚʦʜʦʩʯʝʪʯʠʢ 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ʠʟʤʝʨʝʥʠʝ ʪʝʧʣʦʪʳ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ - ʠʟʤʝʨʝʥʠʝ ʦʙʲʝʤʘ ʚʦʜʳ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ  ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

 
 

 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ 7 

 

( ) ( )( )1 2 2 ʭʚ

t t

Q q h h dt q q h h dt
m1 m1 m2

= Ö - Ö + - Ö - Öñ ñ
 

ʊʝʧʣʦʩʯʝʪʯʠʢ ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ  ʩ ʪʨʫʙʦʧʨʦʚʦʜʦʤ ʍɺ 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ï ʠʟʤʝʨʝʥʠʝ ʪʝʧʣʦʪʳ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʠʟʤʝʨʷʝʪʩʷ 

( ) ( )( )1 2 2 ʭʚ

t t

Q q h h dt q q h h dt
m1 m1 m2

= Ö - Ö + - Ö - Öñ ñ

ʆʙʨʘʪʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 
  

ʇʦʜʘʶʱʠʡ ʪʨʫʙʦʧʨʦʚʦʜ 

ʆʙʲʝʢʪ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʊʨʫʙʦʧʨʦʚʦʜ ʭʦʣʦʜʥʦʡ ʚʦʜʳ 

qm1 

qm2 

Q1 

Q2 

Qʭʚ 

                  ɺʦʜʦʩʥʘʙʞʝʥʠʝ 

ɺʳʯʠʩʣʠʪʝʣʴ 
ʊʝʧʣʦʩʯʝʪʯʠ
ʢ 

ɺʦʜʦʩʯʝʪʯʠʢ 

ʆʙʲʝʢʪ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʆʙʨʘʪʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 

ʇʦʜʘʶʱʠʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 
 

qm1 

qm3 

Q1 

Q2 

Q3

Q 

qm1 

ʆʙʨʘʪʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 

ʇʦʜʘʶʱʠʡ 
ʪʨʫʙʦʧʨʦʚʦʜ 

 
qm2 

 

 Q1 

Q2 
ʆʙʲʝʢʪ 

ʪʝʧʣʦʩʥʘʙʞʝʥ

ʠ ̫

ɺʳʯʠʩʣʠʪʝʣʴ 
ʊʝʧʣʦʩʯʝʪʯ

ʠʢ 

ɺʦʜʦʩʯʝʪʯʠ

ʢ 

ʆʙʨʘʪʥʳʡ  ʪʨ. 

ʇʦʜʘʶʱʠʡ 
ʪʨʫʙʦʧʨ. 
  

 

ɺʳʯʠʩʣʠʪʝʣʴ 

ʆʙʲʝʢʪ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

qm1 

qm2 

Q1 

Q2 

ʇʦʜʘʶʱʠʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 

 

ʆʙʨʘʪʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 

Q1 qm1 
 

ɺʳʯʠʩʣʠʪʝʣʴ 

ʆʙʲʝʢʪ 
ʪʝʧʣʦʩʥʘʙʞʝʥ

ʠ ̫

ʇʦʜʘʶʱʠʡ 
ʪʨʫʙʦʧʨʦʚʦʜ 

   
ʆʙʨʘʪʥʳʡ                                    

       

  

ɺʳʯʠʩʣʠʪʝʣ  ɹ

ʆʙʲʝʢʪ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

Q1 

Q2 qm1 

ʇʦʜʘʶʱʠʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 

 

ʆʙʨʘʪʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ 

Q1 

 

        Q2 

qm1 
 

ɺʳʯʠʩʣʠʪʝʣʴ 

ʆʙʲʝʢʪ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

( ) ( )( )1 2 2 ʭʚ

t t

Q q h h dt q q h h dt
m1 m1 m2

= Ö - Ö + - Ö - Öñ ñ
 

ʊʝʧʣʦʩʯʝʪʯʠʢ ʜʣʷ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ  

ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʨʫʙʦʧʨʦʚʦʜʘ ʍɺ 

ʊʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʥʦʡ ʚʦʜʳ Ūʭʚ ʟʘʜʘʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦ 
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(ʚʭʦʜʥʦʡ)

d

ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ

70

s

55

1

1

0
3
7
5

ʪʦʯʥʦʩʪʠ
ʂʣʘʩʩ

ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥ

ɻʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʤʧʣʝʢʪʘ ʨʝʟʴʙʦʚʳʭ ʈʋ DN 32 ʠ DN 40

ɼʈ 2

ɼʈ 1

ʉʪʨʝʣʢʘ

ʊʠʧʦʨʘʟʤʝʨ ʈʋ

ʈʘʟʤʝʨʳ,  ʤʤ

ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ɼʈ

ʆʪʚʝʨʩʪʠʝ(2 ʰʪ.) ʆʪʚ.
ʜʣʷ ʧʣʦʤʙʠʨʦʚ. ʛʘʝʢ

(ʜʣʠʥʘ ʈʋ)

(ʤʦʥʪʘʞʥʘʷ ʜʣʠʥʘ)

ʜʘʚʣʝʥʠʝ
ʋʩʣʦʚʥʦʝ

ɿʘʚʦʜʩʢʦʡ ˉ ʈʋ
(ʧʦʢʘʟʘʥ ʫʩʣʦʚʥʦ)

(ʫʩʣʦʚʥʳʡ ʧʨʦʭʦʜ)

ʊʠʧʦʨʘʟʤʝʨ ʈʋ

A

A

ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ  (ɼʈ)

ʇʘʪʨʫʙʦʢ

ɻʘʡʢʘ ʥʘʢʠʜʥʘʷ

ʋʯʘʩʪʦʢ ʨʘʩʭʦʜʦʤʝʨʥʳʡ (ʈʋ DN ...)

-  2 ʰʪ.

-  2 ʰʪ.

-  1 ʰʪ.

ʇʘʪʨʫʙʦʢ -  1 ʰʪ.

(ʚʭʦʜʥʦʡ)

(ʚʳʭʦʜʥʦʡ)

ɻʘʡʢʘ ʧʨʠʞʠʤʥʘʷ  ɼʈ-  2 ʰʪ.

ʂʦʣʴʮʦ ʫʧʣʦʪʥʠʪʝʣʴʥʦʝ

(2ʭ2 ʰʪ.)

(
ʫ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ
 
ʈ
ʋ
)

ʩ ʢʦʣʴʮʦʤ

ʇʨʦʢʣʘʜʢʘ -  2 ʰʪ.

 
 

 


