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1. ɺʚʝʜʝʥʠʝ.  

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ɼʥʝʧʨ-7 (ʤʦʜʝʣʠ 03.011.1, 03.071.1) ʠʤʝʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʥʘʩʪʨʦʡʢʠ. ɺʩʝ ʧʘʨʘʤʝʪʨʳ: ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ), ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ, ʪʠʧ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʩʨʝʜʳ ï ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʧʨʠ ʚʳʧʫʩʢʝ ʧʨʠʙʦʨʘ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʧʘʩʧʦʨʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʟʛʦʪʦʚʠʪʝʣʝ. ɼʘʥʥʳʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʣʘʥʢʦʤ ʟʘʢʘʟʘ, 

ʟʘʧʦʣʥʷʝʤʳʤ ʟʘʢʘʟʯʠʢʦʤ. 

ʀʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ ʚ ʥʝʟʘʧʦʣʥʝʥʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʠ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ. 

ʋʨʦʚʥʶ ʥʘʧʦʣʥʝʥʠʷ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʳʤ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, ʟʘʧʦʣʥʝʥʥʘʷ 

ʞʠʜʢʦʩʪʴʶ. ʆʙʲʝʤʥʳʡ ʨʘʩʭʦʜ Q (ʚ ʤ3/ʯʘʩ)  ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

Q= 3600*V*S, ʛʜʝ  

V ï ʠʟʤʝʨʝʥʥʘʷ ʩʢʦʨʦʩʪʴ (ʤ/ʩ),  

S ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ (ʤ2). 

ɺ ʨʘʩʭʦʜʦʤʝʨʝ-ʩʯʝʪʯʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʧʣʝʨʦʚʩʢʠʡ ʧʨʠʥʮʠʧ 

ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʦʥ ʨʘʩʩʯʠʪʘʥ ʥʘ ʠʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ ʩʨʝʜ, 

ʩʦʜʝʨʞʘʱʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʪʦʢʘ (ʟʘʛʨʷʟʥʝʥʠʷ, ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ ʠ 

ʧʨ.).  

ɺ ʤʦʜʝʣʠ 03.011.1 ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʘʢʣʘʜʥʳʤ ʤʝʪʦʜʦʤ, ʜʘʪʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʙʝʟ ʚʨʝʟʢʠ. ɺ ʤʦʜʝʣʠ 03.071.1 ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʛʨʫʞʥʳʤ ʜʘʪʯʠʢʦʤ ï ʜʘʪʯʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ) ʥʘ ʜʥʦ. 

ʋʨʦʚʝʥʴ ʥʘʧʦʣʥʝʥʠʷ ʠʟʤʝʨʷʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʩʪʦʣʙʘ ʞʠʜʢʦʩʪʠ. 
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2. ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ.  

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʨʘʩʭʦʜʦʤʝʨʘ-ʩʯʝʪʯʠʢʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ 

ʇʝʨʚʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ (ʜʘʣʝʝ ï ʇʇ) 2* ʰʪ 

ʇʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ (ʜʘʣʝʝ ï ʇɹ) 1 ʰʪ 

ɹʣʦʢ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ (ʜʘʣʝʝ ï ɹʀɺ) 1 ʰʪ 

ɹʣʦʢ ʧʠʪʘʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ (ʜʘʣʝʝ ï ɹʇ) 1 ʰʪ 

ʄʝʞʙʣʦʯʥʳʡ ʢʘʙʝʣʴ 1 ʰʪ 

ʉʝʪʝʚʦʡ ʢʘʙʝʣʴ 220ɺ 1 ʰʪ 

ɻʠʙʢʠʡ ʰʣʘʥʛ ʜʣʷ ɹʀɺ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ) 1 ʰʪ 

ʇʘʩʧʦʨʪ ʥʘ ʨʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ 1 ʰʪ 

ʇʦʚʝʨʦʯʥʘʷ ʪʘʙʣʠʮʘ 1 ʰʪ 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ  1 ʰʪ 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʤʦʜʝʣʠ 03.071.1 ʜʚʘ ʇʇ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʝʜʠʥʦʤ 

ʧʦʛʨʫʞʥʦʤ ʛʝʨʤʝʪʠʯʥʦʤ ʢʦʥʪʝʡʥʝʨʝ çʙʝʣʘʷ ʤʳʰʴè. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʣʘʥʢʦʤ ʟʘʢʘʟʘ, ʟʘʧʦʣʥʝʥʥʳʤ ʟʘʢʘʟʯʠʢʦʤ, 

ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʮʠʠ ʢʦʤʧʣʝʢʪʘʮʠʠ: 

 ɹʇ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ (ʙʘʟʦʚʦʝ 

ʠʩʧʦʣʥʝʥʠʝ, ʩ ʘʨʭʠʚʦʤ ʠ RS-232, ʩ ʘʨʭʠʚʦʤ ʠ RS-485); 

 ɼʣʠʥʘ ʢʘʙʝʣʷ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʇʇ, ʤʦʞʝʪ ʙʳʪʴ ʜʦ 10 ʤʝʪʨʦʚ 

(ʝʩʣʠ ʚ ʟʘʢʘʟʝ ʥʝ ʫʢʘʟʘʥʦ, ʪʦ 2.5 ʤʝʪʨʘ); 

 ɼʣʠʥʘ ʤʝʞʙʣʦʯʥʦʛʦ ʢʘʙʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʜʦ 1000 ʤʝʪʨʦʚ (ʝʩʣʠ 

ʚ ʟʘʢʘʟʝ ʥʝ ʫʢʘʟʘʥʦ, ʪʦ 1 ʤʝʪʨ). 
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2.1. ʇʇ (ʧʝʨʚʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ).  

2.1.1. ʅʘʢʣʘʜʥʳʝ ʇʇ (ʤʦʜʝʣʴ 03.011.1).  

ʅʘʢʣʘʜʥʳʝ ʇʇ (ʨʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʤʦʜʝʣʠ 03.011.1) 

ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʇɹ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʦʡ. ɺ ʢʦʤʧʣʝʢʪ ʚʭʦʜʷʪ ʜʚʘ ʇʇ: ʦʜʠʥ ʧʝʨʝʜʘʶʱʠʡ 

(ʦʙʦʟʥʘʯʝʥ ʢʘʢ ɼʘʪʯʠʢ1, ʥʘ ʢʦʥʮʝ ʢʘʙʝʣʷ ʚʠʥʪʦʚʦʡ ʨʘʟʲʝʤ) ʠ ʦʜʠʥ 

ʧʨʠʝʤʥʳʡ (ʦʙʦʟʥʘʯʝʥ ʢʘʢ ɼʘʪʯʠʢ2, ʥʘ ʢʦʥʮʝ ʢʘʙʝʣʷ ʙʘʡʦʥʝʪʥʳʡ 

ʨʘʟʲʝʤ).  

ʇʝʨʝʜʘʶʱʠʡ ʇʇ ʠʟʣʫʯʘʝʪ ʩʢʚʦʟʴ ʪʨʫʙʦʧʨʦʚʦʜ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʩʨʝʜʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʩʠʛʥʘʣʦʤ ʠʟ ʇɹ. 

ʇʨʠʝʤʥʳʡ ʇʇ ʧʨʠʥʠʤʘʝʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ (ʠʟʣʫʯʝʥʥʳʡ 

ʧʝʨʝʜʘʶʱʠʤ ʇʇ) ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ, ʧʨʝʦʙʨʘʟʫʝʪ 

ʝʛʦ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʠ ʧʝʨʝʜʘʝʪ ʚ ʇɹ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʇʇ ʢ ʇɹ, ʢʘʙʝʣʠ ʦʪ 

ʧʝʨʝʜʘʶʱʝʛʦ ʠ ʧʨʠʝʤʥʦʛʦ ʇʇ ʦʩʥʘʱʝʥʳ ʨʘʟʥʦʪʠʧʥʳʤʠ ʨʘʟʲʝʤʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʲʝʤʘʤ ʥʘ ʇɹ. 

 

2.1.2. ʇʦʛʨʫʞʥʳʝ ʇʇ (ʤʦʜʝʣʴ 03.071.1).  

ʄʦʜʝʣʴ 03.071.1 ʨʘʩʭʦʜʦʤʝʨʘ-ʩʯʝʪʯʠʢʘ çɼʥʝʧʨ-7è 

ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʛʝʨʤʝʪʠʯʥʳʤ ʢʦʥʪʝʡʥʝʨʦʤ ʪʠʧʘ çʙʝʣʘʷ ʤʳʰʴè, ʚ 

ʢʦʪʦʨʦʤ ʩʤʦʥʪʠʨʦʚʘʥʳ ʜʚʘ ʇʇ ʪʦʛʦ ʞʝ ʪʠʧʘ, ʯʪʦ ʠ ʚ ʤʦʜʝʣʠ 03.011.1.  

ʂʦʥʪʝʡʥʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʥʪʘʞʘ ʥʘ ʜʥʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠʣʠ 

ʣʦʪʢʘ. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʢʦʥʪʝʡʥʝʨʘ çʙʝʣʘʷ ʤʳʰʴè ʧʨʠʚʝʜʝʥʳ ʚ 

çʇʨʠʣʦʞʝʥʠʠ ɾè. ʂ ʢʦʥʪʝʡʥʝʨʫ ʥʝʨʘʟʲʝʤʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʩʦʝʜʠʥʝʥ 

ʛʝʨʤʝʪʠʯʥʳʡ ʰʣʘʥʛ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʧʨʦʣʦʞʝʥʳ ʢʘʙʝʣʠ ʦʪ ʇʇ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʇɹ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʤʦʜʝʣʠ 03.011.1. 
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2.2. ʇɹ (ʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ).  

ʇɹ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʘ ʥʘ ʧʝʨʝʜʘʶʱʠʡ ʇʇ, ʘ ʪʘʢʞʝ  

ʧʨʠʝʤ ʠ ʦʙʨʘʙʦʪʢʫ ʩʠʛʥʘʣʘ ʩ ʧʨʠʝʤʥʦʛʦ ʇʇ. ɸʥʘʣʠʟ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʳ ʧʦ 

ʜʦʧʣʝʨʦʚʩʢʦʤʫ ʩʤʝʱʝʥʠʶ ʯʘʩʪʦʪʳ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʦʪ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʩʨʝʜʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. ʀʩʭʦʜʷ ʠʟ ʠʟʤʝʨʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʧʣʦʱʘʜʠ 

ʟʘʧʦʣʥʝʥʥʦʛʦ ʞʠʜʢʦʩʪʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʇɹ ʚʳʯʠʩʣʷʝʪ 

ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ (ʤ3/ʯ) ʠ ʧʝʨʝʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ ʯʘʩʪʦʪʥʳʡ 

ʠʣʠ ʠʤʧʫʣʴʩʥʳʡ ʩʠʛʥʘʣ ʚ ɹʇ.  

ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠ 

ʟʘʢʘʟʝ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ) ʠ ʠʟʤʝʨʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʥʘʧʦʣʥʝʥʠʷ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ ʥʘ ʚʭʦʜ ʇɹ ʧʦʜʘʝʪʩʷ ʪʦʢʦʚʳʡ 

ʩʠʛʥʘʣ 4-20ʤɸ ʩ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʢ ɹʀɺ, ʥʦ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʩ ʚʳʭʦʜʦʤ 4-20 ʤɸ, 

ʥʘʧʨʠʤʝʨ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. 
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ʇʈʆʎɽʉʉʆʈʅʓʁ ɹʃʆʂ -  ʇɹ 
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1 ʀʥʜʠʢʘʪʦʨ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ, ʫʨʦʚʥʷ ʩʠʛʥʘʣʦʚ, ʩʧʝʢʪʨʘ ʩʢʦʨʦʩʪʝʡ 

2 ʂʥʦʧʢʘ ʚʳʙʦʨʘ ʨʝʞʠʤʦʚ ʠʥʜʠʢʘʮʠʠ 

3 ʈʘʟʲʝʤ çʉʠʛʥʘʣè (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ɹʇ ʠ ɹʀɺ ʤʝʞʙʣʦʯʥʳʤ ʢʘʙʝʣʝʤ) 

4 ʈʘʟʲʝʤ çɼʘʪʯ.2è - ʧʦʜʢʣʶʯʝʥʠʝ ʇʇ 

5 ʈʘʟʲʝʤ çɼʘʪʯ.1è - ʧʦʜʢʣʶʯʝʥʠʝ ʇʇ 

6 ʈʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʰʪʝʢʝʨʘ ʧʨʠ ʧʦʚʝʨʢʝ ʠʣʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʢʦʤʧʴʶʪʝʨʫ 
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2.3. ɹʀɺ (ʙʣʦʢ ʠʟʤʝʨʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ).  

ɹʀɺ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʦʥʪʠʨʦʚʘʥʥʦʝ ʚ  ʦʪʜʝʣʴʥʦʤ ʢʦʨʧʫʩʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ ʠ 

ʚʳʜʘʯʝ ʚ ʇɹ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 4-20 ʤɸ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʠʟʤʝʨʝʥʥʦʤʫ ʫʨʦʚʥʶ. 

ʇʨʠʥʮʠʧ ʠʟʤʝʨʝʥʠʷ ʩʣʝʜʫʶʱʠʡ: ʢʦʤʧʨʝʩʩʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ɹʀɺ, ʥʘʛʥʝʪʘʝʪ ʚʦʟʜʫʭ ʚ ʪʨʫʙʢʫ, ʧʦʛʨʫʞʝʥʥʫʶ ʧʦʜ ʚʦʜʫ, ʪʘʢ, ʯʪʦ ʚʦʟʜʫʭ 

ʚʳʭʦʜʠʪ ʠʟ ʥʝʝ ʚ ʚʠʜʝ ʧʫʟʳʨʴʢʦʚ. ʅʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʵʪʦʛʦ ʜʘʚʣʝʥʠʝ 

ʠʟʤʝʨʷʝʪʩʷ ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʳʩʦʪʘ ʩʪʦʣʙʘ ʚʦʜʳ ʥʘʜ 

ʪʨʫʙʢʦʡ. 

ɼɸʊʏ. ʉʀɻʅɸʃ
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1 ʀʥʜʠʢʘʪʦʨ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ % 

2 ʀʥʜʠʢʘʪʦʨ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ 

3 
ʈʘʟʝ̡ʤ çʉʠʛʥʘʣè (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ɹʇ ʠ ʇɹ ʤʝʞʙʣʦʯʥʳʤ ʢʘʙʝʣʝʤ) 

4 ʐʪʫʮʝʨ (ʧʦʜʢʣʶʯʝʥʠʝ ʛʠʙʢʦʛʦ ʰʣʘʥʛʘ ʜʣʷ ʥʘʛʥʝʪʘʥʠʷ ʚʦʟʜʫʭʘ) 
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2.4. ɹʇ (ʙʣʦʢ ʧʠʪʘʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ).  

ɹʇ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 220ɺ 50 ɻʮ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʣʷ 

ʧʠʪʘʥʠʷ ʇɹ ʠ ɹʀɺ. ɹʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ 12ɺ ʥʘ ʚʭʦʜʝ ʇɹ ʠ 

ɹʀɺ; ʧʨʠ ʵʪʦʤ ʥʘ ʚʳʭʦʜʝ ɹʇ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ (ʜʦ 20ɺ) 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʞʙʣʦʯʥʦʛʦ ʢʘʙʝʣʷ ʙʦʣʴʰʦʡ ʜʣʠʥʳ. 

ʊʘʢʞʝ ɹʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʜʠʢʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʭʦʜʘ. ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ɹʇ (ʚʳʙʦʨ ʚʘʨʠʘʥʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʢʘʟʯʠʢ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʣʘʥʢʘ ʟʘʢʘʟʘ). 

- ɹʘʟʦʚʦʝ ʠʩʧʦʣʥʝʥʠʝ. ʅʘ ʩʯʝʪʯʠʢʝ ʚ ɹʇ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ: ʩʫʤʤʘʨʥʳʡ ʠʟʤʝʨʝʥʥʳʡ ʦʙʲʝʤ (ʤ3), 

ʤʛʥʦʚʝʥʥʳʡ ʨʘʩʭʦʜ (ʤ3/ʯ) ʠ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʧʨʠʙʦʨʘ. 

- ʉ ʘʨʭʠʚʦʤ ʠ RS-232. ʇʦʤʠʤʦ ʠʥʜʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʷ ʩʯʝʪʯʠʢ ʚ ɹʇ ʚʝʜʝʪ ʘʨʭʠʚʳ ʤʠʥʫʪʥʳʭ, ʯʘʩʦʚʳʭ ʠ 

ʩʫʪʦʯʥʳʭ ʧʦʢʘʟʘʥʠʡ. ʊʘʢʞʝ ɹʇ ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩ RS-232 ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʤʦʜʝʤʫ ʠʣʠ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʨʘʟʲʝʤ USB ʜʣʷ ʧʝʨʝʥʦʩʘ ʘʨʭʠʚʘ ʥʘ 

USB ʬʣʝʰ ʥʘʢʦʧʠʪʝʣʴ. 

- ʉ ʘʨʭʠʚʦʤ ʠ RS-485. ʊʦ ʞʝ ʯʪʦ ʧʨʝʜʳʜʫʱʠʡ ʚʘʨʠʘʥʪ, ʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥ ʠʥʪʝʨʬʝʡʩ RS-485 ʜʣʷ ʫʜʘʣʝʥʥʦʡ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ (ʢʘʙʝʣʴ ʜʣʠʥʦʡ ʜʦ 1300 ʤ). 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ɹʇ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʢʦʚʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ, ʪʠʧ 

ʢʦʪʦʨʦʛʦ ʟʘʧʦʣʥʷʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ ʚ ʙʣʘʥʢʝ ʟʘʢʘʟʘ ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʧʘʩʧʦʨʪʝ ʠ ʧʦʚʝʨʦʯʥʦʡ ʪʘʙʣʠʮʝ ʥʘ ʧʨʠʙʦʨ. 

ʊʘʢʞʝ ʩ ɹʇ ʤʦʞʥʦ ʩʥʠʤʘʪʴ ʯʘʩʪʦʪʥʳʡ ʠʣʠ ʠʤʧʫʣʴʩʥʳʡ ʚʳʭʦʜʥʦʡ 

ʩʠʛʥʘʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ ((ʤ3/ʯ)/ɻʮ) ʠ ʚʝʩ ʠʤʧʫʣʴʩʘ 

(ʣʠʪʨʦʚ/ʠʤʧʫʣʴʩ) ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʧʘʩʧʦʨʪʝ ʠ ʧʦʚʝʨʦʯʥʦʡ ʪʘʙʣʠʮʝ. 
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ɹʃʆʂ ʇʀʊɸʅʀʗ ʀ ʀʅɼʀʂɸʎʀʀ -  ɹʇ 

(ʚʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ ï ɹʇ ʙʘʟʦʚʳʡ) 

 

 

 

1 ʀʥʜʠʢʘʪʦʨ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

2 ʀʥʜʠʢʘʪʦʨ ʢʦʥʪʨʦʣʷ ʣʠʥʠʠ ʩʚʷʟʠ 

3 ʂʥʦʧʢʘ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ  

4 ʈʘʟʲʝʤ çʉʠʛʥʘʣè (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʇɹ ʠ ɹʀɺ ʤʝʞʙʣʦʯʥʳʤ ʢʘʙʝʣʝʤ) 

5 ʈʘʟʲʝʤ çɺʳʭʦʜè (ʯʘʩʪʦʪʥʳʡ/ʠʤʧʫʣʴʩʥʳʡ ʠ ʪʦʢʦʚʳʡ ʚʳʭʦʜ) 

6 ʈʘʟʲʝʤ çʉʝʪʴè (220ɺ 50 ɻʮ) 
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ɹʃʆʂ ʇʀʊɸʅʀʗ ʀ ʀʅɼʀʂɸʎʀʀ -  ɹʇ 

(ʚʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ ï ɹʇ ʩ ʘʨʭʠʚʦʤ) 
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1 ʀʥʜʠʢʘʪʦʨ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

2 ʀʥʜʠʢʘʪʦʨ ʢʦʥʪʨʦʣʷ ʣʠʥʠʠ ʩʚʷʟʠ 

3 ʂʥʦʧʢʘ  ʫʤʝʥʴʰʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ç - è 

4 ʂʥʦʧʢʘ ʫʚʝʣʠʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ç + è 

5 ʂʥʦʧʢʘ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

6 ʈʘʟʲʝʤ çʉʠʛʥʘʣè (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʇɹ ʠ ɹʀɺ ʤʝʞʙʣʦʯʥʳʤ ʢʘʙʝʣʝʤ) 

7 ʈʘʟʲʝʤ çɺʳʭʦʜè (ʯʘʩʪʦʪʥʳʡ/ʠʤʧʫʣʴʩʥʳʡ ʠ ʪʦʢʦʚʳʡ ʚʳʭʦʜ) 

8 ʈʘʟʲʝʤ çʉʝʪʴè (220ɺ 50 ɻʮ) 

9 ʈʘʟʲʝʤ  RS-232 

10 ʈʘʟʲʝʤ  RS-485 (ʠʥʪʝʨʬʝʡʩ RS-485 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʘʪʫ ʠ ʜʦʩʪʫʧʝʥ, ʪʦʣʴʢʦ ʝʩʣʠ ʫʢʘʟʳʚʘʣʩʷ ʚ ʙʣʘʥʢʝ 

ʟʘʢʘʟʘ) 

11 ʈʘʟʲʝʤ  USB ʜʣʷ ʩʥʷʪʠʷ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ USB ʬʣʝʰ ʥʘʢʦʧʠʪʝʣʴ 
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2.5. ʄʝʞʙʣʦʯʥʳʡ ʢʘʙʝʣʴ.  

ʄʝʞʙʣʦʯʥʳʡ ʢʘʙʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ɹʇ, ʇɹ ʠ 

ɹʀɺ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʇɹ ʠ ɹʀɺ ʦʪ ɹʇ, ʧʝʨʝʜʘʯʫ 

ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ ʚ ʚʠʜʝ ʯʘʩʪʦʪʥʦʛʦ ʠʣʠ ʠʤʧʫʣʴʩʥʦʛʦ ʩʠʛʥʘʣʘ ʠʟ 

ʇɹ ʚ ɹʇ, ʘ ʪʘʢʞʝ ʠʟ ɹʀɺ ʚ ʇɹ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 4-20 ʤɸ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʤʝʨʝʥʥʦʤʫ ʫʨʦʚʥʶ ʥʘʧʦʣʥʝʥʠʷ. 

ʄʝʞʙʣʦʯʥʳʡ ʢʘʙʝʣʴ ʠʤʝʝʪ ʥʘ ʢʦʥʮʘʭ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʨʘʟʲʝʤʘ 

ʪʠʧʘ ʈʉ-10ʊɺ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɹʇ ʠ ʇɹ, ʘ ʪʘʢʞʝ ʨʘʟʲʝʤ ʈʉ-4ʊɺ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɹʀɺ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ 

ʢʘʙʝʣʴʥʳʡ ʨʘʟʲʝʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʭʦʜʷʪ ʜʚʘ ʢʦʥʮʘ ʢʘʙʝʣʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʢ ʨʘʟʲʝʤʫ ʥʘ ʇɹ. 

 

 

2.6. ɻʠʙʢʠʡ ʰʣʘʥʛ.  

ɻʠʙʢʠʡ ʰʣʘʥʛ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʰʪʫʮʝʨʫ ʥʘ ʙʣʦʢʝ ɹʀɺ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʘʯʠ ʥʘʛʥʝʪʘʝʤʦʛʦ ʙʣʦʢʦʤ ɹʀɺ ʚʦʟʜʫʭʘ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜ ʩ ʮʝʣʴʶ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ. ɺʘʨʠʘʥʪʳ ʤʦʥʪʘʞʘ ʩʤ. ʚ 

ʨʘʟʜʝʣʝ çʤʦʥʪʘʞ ʘʨʤʘʪʫʨʳ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷè. 
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3. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

 

3.1. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʣʦʢʘ ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ, Áʉ 

ʇʇ ʥʘʢʣʘʜʥʳʝ (ʤʦʜʝʣʴ 03.011.1) -50é+150 

ʇʇ ʚ ʧʦʛʨʫʞʥʦʤ ʢʦʥʪʝʡʥʝʨʝ 

(ʤʦʜʝʣʴ 03.071.1) 

- 

ʇɹ -20é+50 (ʩʤ. ʧʨʠʤʝʯʘʥʠʝ) 

ɹʀɺ -20é+50 

ɹʇ -20é+50 (ʩʤ. ʧʨʠʤʝʯʘʥʠʝ) 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʠʞʝ ʥʫʣʷ, 

ʫʭʫʜʰʘʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ 

ʠʥʜʠʢʘʪʦʨʝ (ɾʂʀ) ʥʘ ʇɹ ʠ ʥʘ ɹʇ ʚ ʠʩʧʦʣʥʝʥʠʠ ʩ ʘʨʭʠʚʦʤ. ʇʨʠʙʦʨ ʧʨʠ 

ʵʪʦʤ ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʦʪʩʯʝʪ ʨʘʩʭʦʜʘ ʠ ʚʝʜʝʥʠʝ ʘʨʭʠʚʘ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʳ: +1Áʉ é+100Áʉ.  

 

 

3.2. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʙʣʦʢʘ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, % 

ʇʇ ʥʘʢʣʘʜʥʳʝ (ʤʦʜʝʣʴ 03.011.1) ɼʦ 95% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 Áʉ 

ʇʇ ʚ ʧʦʛʨʫʞʥʦʤ ʢʦʥʪʝʡʥʝʨʝ 

(ʤʦʜʝʣʴ 03.071.1) 

- 

ʇɹ, ɹʇ, ɹʀɺ ɼʦ 80% ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 Áʉ 

ɺ ʩʣʫʯʘʝ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʚʧʣʦʪʴ ʜʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʟʘʪʦʧʣʝʥʠʷ) ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘʢʣʘʜʥʳʭ ʇʇ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʛʦʟʘʱʠʱʝʥʥʦʩʪʠ. 
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3.3. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ.  

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʧʦʩʪʘʚʣʷʝʪʩʷ ʫʧʘʢʦʚʘʥʥʳʤ ʚ ʢʘʨʪʦʥʥʫʶ 

ʢʦʨʦʙʢʫ ʛʘʙʘʨʠʪʘʤʠ 335ʭ335ʭ158 ʤʤ. ʄʘʩʩʘ ʫʧʘʢʦʚʘʥʥʦʛʦ ʧʨʠʙʦʨʘ 

(ʙʨʫʪʪʦ) ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʡ ʜʣʠʥʝ ʢʘʙʝʣʝʡ (ʤʝʞʙʣʦʯʥʳʡ 1 ʤ, ʢʘʙʝʣʴ ʥʘ 

ʇʇ 2.5 ʤ) ʥʝ ʧʨʝʚʳʰʘʝʪ 8.5 ʢʛ. 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ  

ʥʝ ʙʦʣʝʝ 

ʄʘʩʩʘ, ʢʛ,  

ʥʝ ʙʦʣʝʝ 

ʇʇ ʥʘʢʣʘʜʥʦʡ (ʤʦʜʝʣʴ 03.011.1) 

(1 ʰʪ) 

138 ʭ 43 ʭ 28 0.5 

ʇʇ ʚ ʧʦʛʨʫʞʥʦʤ ʢʦʥʪʝʡʥʝʨʝ 

(ʤʦʜʝʣʴ 03.071.1) 

280 ʭ 62 ʭ 32 1.0 

ʇɹ 175 ʭ 163 ʭ 100 1.4 

ɹʀɺ 175 ʭ 158 ʭ 100 2.0 

ɹʇ 175 ʭ 158 ʭ 100 2.5 

ɻʠʙʢʠʡ ʰʣʘʥʛ ʜʣʷ ɹʀɺ - 0.3 

ʄʝʞʙʣʦʯʥʳʡ ʢʘʙʝʣʴ (2.5 ʤ) - 0.13 

ʉʝʪʝʚʦʡ ʢʘʙʝʣʴ 220ɺ - 0.15 
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3.4. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʇʠʪʘʥʠʝ ʨʘʩʭʦʜʦʤʝʨʘ-ʩʯʝʪʯʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʩʝʪʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 187 ʜʦ 242 ɺ, ʯʘʩʪʦʪʦʡ (50 Ñ1) ɻʮ. 

ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʨʘʩʭʦʜʦʤʝʨʦʤ-ʩʯʝʪʯʠʢʦʤ ʦʪ ʩʝʪʠ, - ʥʝ 

ʙʦʣʝʝ 50 ɺɸ. 

 

 

3.5. ʊʠʧʳ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ.  

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ. 

 

3.5.1. ʊʦʢʦʚʳʡ ʚʳʭʦʜ  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʣʘʥʢʦʤ ʟʘʢʘʟʘ, ʧʨʠʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ:  

0-5 ʤɸ; 4-20 ʤɸ; 0-20 ʤɸ. 

ɺ ʦʙʦʟʥʘʯʝʥʠʠ ʪʠʧʘ ʚʳʭʦʜʘ ʧʝʨʚʦʝ ʯʠʩʣʦ ʦʟʥʘʯʘʝʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʪʦʢ Imin, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʫʣʝʚʦʤʫ ʨʘʩʭʦʜʫ, 

ʘ ʚʪʦʨʦʝ ʯʠʩʣʦ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʪʦʢ Imax, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʩʭʦʜʫ Qmax ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʩʧʦʨʪʥʳʤʠ 

ʜʘʥʥʳʤʠ ʠ ʧʦʚʝʨʦʯʥʦʡ ʪʘʙʣʠʮʝʡ.  

ɺ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʫʣʝʚʦʛʦ ʨʘʩʭʦʜʘ ʜʦ Qmax ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʩʭʦʜʫ Q, ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ: 

minmax

max

min II
Q

Q
II  

ʇʦ ʚʳʭʦʜʥʦʤʫ ʪʦʢʫ ʨʘʩʭʦʜ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

minmax

min
max

II

II
QQ  

ʉʭʝʤʦʪʝʭʥʠʯʝʩʢʠ ʪʦʢʦʚʳʡ ʚʳʭʦʜ ʚʳʧʦʣʥʝʥ ʧʦ ʘʢʪʠʚʥʦʡ ʩʭʝʤʝ, ʪʦ 

ʝʩʪʴ ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ çIOUT+è ʠ çIOUT-è (ʩʤ. ʩʭʝʤʫ ʩʦʝʜʠʥʝʥʠʷ, 

ʧʨʠʣʦʞʝʥʠʝ ɼ) ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʘʤʧʝʨʤʝʪʨ ʠʣʠ ʜʨʫʛʫʶ 
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ʪʦʢʦʠʟʤʝʨʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝ ʙʦʣʝʝ 2.5 ʂʆʤ ʜʣʷ ʚʳʭʦʜʘ 0-5 ʤɸ, ʠ ʥʝ ʙʦʣʝʝ 1 ʂʆʤ ʜʣʷ ʚʳʭʦʜʦʚ 

4-20 ʤɸ ʠ 0-20 ʤɸ. 

 

 

3.5.2. ʏʘʩʪʦʪʥʳʡ/ʠʤʧʫʣʴʩʥʳʡ ʚʳʭʦʜ.  

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʬʦʨʤʠʨʫʝʪ ʯʘʩʪʦʪʥʳʡ ʠʣʠ ʠʤʧʫʣʴʩʥʳʡ 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩ ʯʘʩʪʦʪʦʡ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʦʙʲʝʤʥʦʤʫ ʨʘʩʭʦʜʫ. 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʚʳʭʦʜʘ: 

 ʯʘʩʪʦʪʥʳʡ 0é1000 ɻʮ; 

 ʯʘʩʪʦʪʥʳʡ 0é300 ɻʮ; 

 ʠʤʧʫʣʴʩʥʳʡ 0é2ɻʮ. 

ɽʩʣʠ ʥʝ ʦʛʦʚʦʨʝʥʦ ʚ ʟʘʢʘʟʝ, ʨʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʧʦʩʪʘʚʣʷʝʪʩʷ ʩ 

ʚʳʭʦʜʦʤ 0é1000 ɻʮ.  

ʀʤʧʫʣʴʩʥʳʡ ʚʳʭʦʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʚʥʝʰʥʝʤʫ ʩʯʝʪʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ; ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʧʫʣʴʩʥʦʛʦ 

ʚʳʭʦʜʘ ʩʯʝʪʯʠʢ ʚ ɹʇ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʝʥ. 

ʏʘʩʪʦʪʥʳʡ ʚʳʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʛʥʘʣ ʩ ʯʘʩʪʦʪʦʡ F= Q*Kf, 

ʛʜʝ Q ï ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ (ʤ3/ʯ) , Kf ï ʢʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ ((ʤ3/ʯ)/ɻʮ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʯʘʩʪʦʪʳ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʧʘʩʧʦʨʪʝ ʠ ʧʦʚʝʨʦʯʥʦʡ ʪʘʙʣʠʮʝ 

ʥʘ ʧʨʠʙʦʨ, ʦʥ ʧʦʜʙʠʨʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʨʠʙʦʨʘ 

ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ Qmax ʯʘʩʪʦʪʘ 

ʚʳʭʦʜʘ (Fmax= Qmax*Kf) ʥʝ ʧʨʝʚʳʰʘʣʘ 1000 ɻʮ (ʜʣʷ ʚʳʭʦʜʘ 0é1000 

ɻʮ) ʠʣʠ 300 ɻʮ (ʜʣʷ ʚʳʭʦʜʘ 0é300 ɻʮ). ɿʥʘʯʝʥʠʝ Fmax ʫʢʘʟʳʚʘʝʪʩʷ ʚ 

ʧʦʚʝʨʦʯʥʦʡ ʪʘʙʣʠʮʝ ʥʘ ʧʨʠʙʦʨ. 

ʀʤʧʫʣʴʩʥʳʡ ʚʳʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʛʥʘʣ ʯʘʩʪʦʪʦʡ ʥʝ 

ʙʦʣʝʝ 2 ɻʮ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʦʤʫ ʠʤʧʫʣʴʩʫ (ʜʣʠʪʝʣʴʥʦʩʪʴʶ 0.5 ʩʝʢ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʢʘʯʘʥʥʳʡ ʦʙʲʝʤ. ʕʪʦʪ ʦʙʲʝʤ 

ʥʘʟʳʚʘʝʪʩʷ ʮʝʥʦʡ ʠʤʧʫʣʴʩʘ ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʧʘʩʧʦʨʪʝ ʠ ʧʦʚʝʨʦʯʥʦʡ 

ʪʘʙʣʠʮʝ ʚ ʣʠʪʨʘʭ/ʠʤʧʫʣʴʩ. ʎʝʥʘ ʠʤʧʫʣʴʩʘ ʧʦʜʙʠʨʘʝʪʩʷ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʨʠʙʦʨʘ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦʙʳ ʯʘʩʪʦʪʘ 

ʩʠʛʥʘʣʘ ʙʳʣʘ ʤʝʥʴʰʝ 2 ɻʮ. ʎʝʥʘ ʠʤʧʫʣʴʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʠʟ 

ʨʷʜʘ 1,10,100,1000 ʠ ʪ.ʜ. ʣʠʪʨʦʚ/ʠʤʧʫʣʴʩ. 

ʏʘʩʪʦʪʥʳʡ ʠʣʠ ʠʤʧʫʣʴʩʥʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʇɹ 

ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ɹʇ, ʛʜʝ ʧʦʜʘʝʪʩʷ ʥʘ ʚʩʪʨʦʝʥʥʳʡ ʚ ɹʇ ʩʯʝʪʯʠʢ (ʩʤ. 

ʩʭʝʤʫ ʩʦʝʜʠʥʝʥʠʷ, ʩʠʛʥʘʣ F1).  

ʉʯʝʪʯʠʢ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʚʳʭʦʜʫ (0é300 ɻʮ 

ʠʣʠ 0é1000 ɻʮ). ʇʨʠ ʧʝʨʝʥʘʩʪʨʦʡʢʝ ʨʘʩʭʦʜʦʤʝʨʘ ʥʘ ʜʨʫʛʦʡ ʜʠʘʤʝʪʨ 

ʠʣʠ ʜʠʘʧʘʟʦʥ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʧʘʨʘʤʝʪʨʳ ʯʘʩʪʦʪʥʦʛʦ ʚʳʭʦʜʘ, ʘ 

ʠʤʝʥʥʦ Kf ʠ Fmax. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʩʯʝʪʘ ʨʘʩʭʦʜʘ ʩʯʝʪʯʠʢʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʧʠʩʘʪʴ ʚ ʥʝʛʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ Kf. ɿʥʘʯʝʥʠʝ Fmax 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʧʠʩʘʪʴ ʚ ʩʯʝʪʯʠʢ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ. ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʥʘʩʪʨʦʡʢʠ 

ʩʯʝʪʯʠʢʘ ʧʨʠʚʝʜʝʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ  

ʇʝʨʝʢʣʶʯʠʪʴ ʨʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 0é1000 ɻʮ, 

0é300 ɻʮ ʠ ʠʤʧʫʣʴʩʥʳʤ 0é2 ɻʮ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

ʥʘʩʪʨʦʡʢʠ ʨʘʩʭʦʜʦʤʝʨʘ-ʩʯʝʪʯʠʢʘ. 

ʏʘʩʪʦʪʥʳʡ ʚʳʭʦʜ ʚʳʚʦʜʠʪʩʷ ʥʘ ʚʥʝʰʥʠʡ ʨʘʟʲʝʤ ʨʘʩʭʦʜʦʤʝʨʘ-

ʩʯʝʪʯʠʢʘ ʚ ʚʠʜʝ ʩʠʛʥʘʣʦʚ çFOUT1+è ʠ çFOUT1-è (ʩʤ. ʩʭʝʤʫ 

ʩʦʝʜʠʥʝʥʠʷ), ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʢʦʣʣʝʢʪʦʨʫ ʠ ʵʤʠʪʪʝʨʫ 

ʚʳʭʦʜʥʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʦʧʪʦʧʘʨʳ TLP504, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ (çʩʫʭʦʡ ʢʦʥʪʘʢʪè) ʧʦʜʢʣʶʯʘʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʨʘʩʭʦʜʦʤʝʨʘ-ʩʯʝʪʯʠʢʘ.  
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3.5.3. ɺʳʭʦʜ RS-232.  

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʚ ʠʩʧʦʣʥʝʥʠʠ ʩ ʘʨʭʠʚʦʤ ʢʦʤʧʣʝʢʪʫʝʪʩʷ 

ʠʥʪʝʨʬʝʡʩʦʤ RS-232 ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠʣʠ ʤʦʜʝʤʫ. 

ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ: 

 ʩʯʠʪʳʚʘʪʴ ʘʨʭʠʚ; 

 ʠʟʤʝʥʷʪʴ ʛʣʫʙʠʥʫ ʘʨʭʠʚʘʮʠʠ ʘʨʭʠʚʦʚ; 

 ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʨʝʤʷ; 

ʀʥʪʝʨʬʝʡʩ RS-232 ʚʳʚʝʜʝʥ ʥʘ ʨʘʟʲʝʤ DB-9M. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʢ COM-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ (ʠʣʠ ʧʝʨʝʭʦʜʥʠʢʫ USB-COM) ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʫʣʴ-ʤʦʜʝʤʥʳʡ ʢʘʙʝʣʴ, ʪʦ ʝʩʪʴ ʢʘʙʝʣʴ ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʨʘʩʧʘʡʢʦʡ: 

  

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʦʜʝʤʫ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʳʯʥʳʡ ʢʘʙʝʣʴ-

ʫʜʣʠʥʠʪʝʣʴ ʩ ʨʘʩʧʘʡʢʦʡ çʦʜʠʥ ʚ ʦʜʠʥè. ʂʘʢ ʤʠʥʠʤʫʤ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʝʜʠʥʝʥʳ ʢʦʥʪʘʢʪʳ: 2; 3; 4; 5. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ RS-232 ï 15 ʤʝʪʨʦʚ. 

ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ɻ). ʊʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ, ʜʣʷ ʵʪʦʛʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ, ʦʧʠʩʘʥʥʳʡ ʚ ʦʪʜʝʣʴʥʦʤ 

ʜʦʢʫʤʝʥʪʝ.
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3.5.4. ɺʳʭʦʜ RS-485.  

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʚ ʠʩʧʦʣʥʝʥʠʠ ʩ ʘʨʭʠʚʦʤ ʤʦʞʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʤʧʣʝʢʪʦʚʘʪʴʩʷ ʠʥʪʝʨʬʝʡʩʦʤ RS-485 ʩ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʦʡ.  

ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʥʘʣʦʛʠʯʝʥ ʠʥʪʝʨʬʝʡʩʫ RS-232, 

ʨʘʙʦʪʘʝʪ ʩ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʦʡ ʠ ʠʩʧʦʣʴʟʫʝʪ ʪʝ ʞʝ ʧʨʦʪʦʢʦʣʳ ʦʙʤʝʥʘ. 

ʀʥʪʝʨʬʝʡʩ RS-485 ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʨʘʩʭʦʜʦʤʝʨʫ-

ʩʯʝʪʯʠʢʫ ʢʘʙʝʣʝʤ ʜʣʠʥʦʡ ʜʦ 1300 ʤ, ʧʨʠ ʵʪʦʤ ʥʝʩʢʦʣʴʢʦ (ʜʦ 32) 

ʧʨʠʙʦʨʦʚ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʢ ʦʜʥʦʤʫ ʢʘʙʝʣʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʩʭʝʤʳ ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ MAX1480B. 

ʈʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩʦʤ RS-485 ʪʦʣʴʢʦ 

ʝʩʣʠ ʫʢʘʟʘʥʦ ʚ ʟʘʢʘʟʝ, ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʘʪʫ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʚʥʫʪʨʠ ɹʇ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʢʨʦʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʘ RS-

485. ʅʘʣʠʯʠʝ ʥʘ ʢʦʨʧʫʩʝ ɹʇ 15-ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʝʤʘ DB-15 ʥʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʠʢʨʦʩʭʝʤʘ ʫʩʪʘʥʦʚʣʝʥʘ. ʇʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ 

ʤʠʢʨʦʩʭʝʤʳ ʤʦʞʥʦ, ʠʟʤʝʨʠʚ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʢʦʥʪʘʢʪʘʤʠ çAè ʠ 

çBè (ʩʤ. ʩʭʝʤʫ ʩʦʝʜʠʥʝʥʠ)̫. ɽʩʣʠ ʤʠʢʨʦʩʭʝʤʘ ʝʩʪʴ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʨʷʜʢʘ ʜʝʩʷʪʢʦʚ ʂʆʤ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʙʣʠʟʢʦʝ ʢ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 
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3.5.5. ɺʳʭʦʜ USB.  

ʈʘʟʲʝʤ USB ʥʘ ɹʇ ʚ ʠʩʧʦʣʥʝʥʠʠ ʩ ʘʨʭʠʚʦʤ ʧʦʟʚʦʣʷʝʪ 

ʟʘʧʠʩʳʚʘʪʴ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʚ ʬʘʡʣ ʥʘ USB ʬʣʝʰ ʥʘʢʦʧʠʪʝʣʝ ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪʢʨʳʪʴ ʵʪʦʪ ʬʘʡʣ ʧʨʦʛʨʘʤʤʦʡ ʧʨʦʩʤʦʪʨʘ ʘʨʭʠʚʦʚ (ʩʤ. 

ʧʨʠʣʦʞʝʥʠʝ ɻ).  

 

 

3.6. ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʠ.  

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʠ ʇʇ ʠ ʇɹ - IP54, ʦʙʦʣʦʯʢʠ ɹʇ ʠ ɹʀɺ - 

IP20  ʧʦ ɻʆʉʊ 14254. 
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4. ʇʦʜʛʦʪʦʚʢʘ ʢ ʤʦʥʪʘʞʫ.  

ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʥʘ ʦʙʲʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʙʦʨʘ ʠ ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʘʩʧʦʨʪʥʦʡ 

ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʧʨʠʙʦʨʘ ʥʘ ʦʙʲʝʢʪʝ. 

 

4.1. ʇʦʜʛʦʪʦʚʢʘ ʧʨʠʙʦʨʘ.  

 

4.1.1. ʇʨʦʚʝʨʢʘ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʧʨʠʙʦʨʘ.  

ʇʨʦʚʝʨʴʪʝ ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʧʨʠʙʦʨʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʝʨʝʯʥʶ, 

ʧʨʠʚʝʜʝʥʥʦʤʫ ʚ ʨʘʟʜʝʣʝ 2. ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʧʨʠʙʦʨʘ 

 

4.1.2. ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʷ 

ʧʘʩʧʦʨʪʥʳʤ.  

ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʫʩʣʦʚʠʡ ʠʟʤʝʨʝʥʠʡ ʥʘ 

ʦʙʲʝʢʪʝ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ ʥʘ ʨʘʩʭʦʜʦʤʝʨ-ʩʯʝʪʯʠʢ. 

 

4.1.2.1. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ).  

ʅʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ) ʧʘʩʧʦʨʪʥʳʤ ʟʥʘʯʝʥʠʷʤ. ɺ ʩʣʫʯʘʝ ʦʪʣʠʯʠʷ  

ʨʘʟʤʝʨʦʚ ʙʦʣʝʝ ʯʝʤ ʥʘ 1% ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ 

ʠʟʛʦʪʦʚʠʪʝʣʴ ʠʣʠ ʢ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʠ ʧʨʦʠʟʚʝʩʪʠ 

ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʠʙʦʨʘ.  

ʅʝʚʝʨʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʨʘʟʤʝʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʧʨʠʚʦʜʷʪ 

ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ; 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʢʨʫʛʣʦʛʦ 
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ʩʝʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ %100*

2

ʇ

ʈ

D

D
, ʛʜʝ ʇD  ï ʧʘʩʧʦʨʪʥʳʡ 

ʜʠʘʤʝʪʨ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʈD  ï ʨʝʘʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ. 

 

4.1.2.2. ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʨʘʩʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʦʤʫ ʚ 

ʧʘʩʧʦʨʪʝ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʷ. ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʠʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 

ʫʢʘʟʘʥʳ ʚ çʧʨʠʣʦʞʝʥʠʠ Eè.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʨʘʩʭʦʜ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʧʘʩʧʦʨʪʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ, ʩʣʝʜʫʝʪ ʧʦʤʝʥʷʪʴ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʠʣʠ 

ʨʘʟʤʝʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ), ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ, ʠ 

ʦʙʨʘʪʠʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʠʣʠ ʢ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʠ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʠʙʦʨʘ, 

ʚʳʧʠʩʘʪʴ ʥʦʚʳʡ ʧʘʩʧʦʨʪ. 

ɽʩʣʠ ʨʝʘʣʴʥʳʡ ʨʘʩʭʦʜ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʘʩʧʦʨʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ, ʪʦ ʨʘʩʭʦʜʦʤʝʨ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʩʧʦʨʪʥʫʶ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʚʳʜʘʝʪ ʥʫʣʝʚʳʝ ʧʦʢʘʟʘʥʠʷ ʨʘʩʭʦʜʘ. ɽʩʣʠ 

ʨʝʘʣʴʥʳʡ ʨʘʩʭʦʜ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʘʩʧʦʨʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʘ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʢʘʟʘʥʠʡ ʧʨʠʙʦʨʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. 

 

4.1.2.3. ʂʦʥʪʨʦʣʴ ʠ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ.  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʘʩʪʨʦʝʢ ʧʨʠʙʦʨʘ ʫʢʘʟʘʥʥʳʤ ʚ 

ʧʘʩʧʦʨʪʝ ʠ ʨʝʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ) ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʥʘʩʪʨʦʝʯʥʫʶ ʧʨʦʛʨʘʤʤʫ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʇɹ ʢ ʢʦʤʧʴʶʪʝʨʫ ʢʘʢ ʦʧʠʩʘʥʦ 

ʚ çʇʨʠʣʦʞʝʥʠʠ Aè ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʦʧʠʩʘʥʥʦʡ ʚ 

çʇʨʠʣʦʞʝʥʠʠ ɹè. ʇʨʠ ʧʦʤʦʱʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ 

ʥʘʩʪʨʦʡʢʠ ʨʘʩʭʦʜʦʤʝʨʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʤʝʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ (ʣʦʪʢʘ) ʠ 


































































































