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1. ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʇʆ çX-ʤʝʪʨè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʩʪʨʦʝʢ ʘʥʘʣʠʟʘʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʊʌ çɹɸʂʉè, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦʪʦʢʦʚʦʛʦ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ (ʜʘʣʝʝ - ʘʥʘʣʠʟʘʪʦʨʘ). 

 

2. ʋʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʇʆ çX-ʤʝʪʨè ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ WindowsXP/7/8/10. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ 

ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʧʦʨʪʦʤ RS485/RS232/Ethernet. 

3. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

3.1. ɿʘʧʫʩʢ ʠ ʦʩʪʘʥʦʚ ʧʨʦʛʨʘʤʤʳ 

ʇʆ çX-ʤʝʪʨè ʩʦʩʪʦʠʪ ʠʟ ʬʘʡʣʘ çXmetr.exeè ʠ ʬʘʡʣʦʚ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ 

ʙʠʙʣʠʦʪʝʢ ʠ ʩʧʨʘʚʦʢ., ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ USB-flash ʥʦʩʠʪʝʣʝ ʠʣʠ ʞʝʩʪʢʦʤ ʜʠʩʢʝ 

ʢʦʤʧʴʶʪʝʨʘ. ʇʆ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows 

ʩʪʘʥʜʘʨʪʥʳʤ ʦʙʨʘʟʦʤ. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʟʘʧʫʩʢʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1. 

 

ʈʠʩ. 1. ɻʣʘʚʥʦʝ ʦʢʥʦ ʇʆ "X-ʤʝʪʨ" ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ 

 

ʆʩʪʘʥʦʚ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ ʤʝʥʶ 

çʌʘʡʣ\ɺʳʭʦʜè.  
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3.2. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʘʥʘʣʠʟʘʪʦʨʫ 

 

ʇʨʠ ʟʘʧʫʩʢʝ ʇʆ çX-ʤʝʪʨè ʚʳʚʦʜʠʪʩʷ ʦʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ (ʩʤ. ʨʠʩ.2.). 

 

ʈʠʩ. 2. ʆʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ 

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ ʯʝʨʝʟ RS485/RS232 ʢʘʥʘʣ, ʚ ʜʘʥʥʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ Modbus ʘʜʨʝʩ ʘʥʘʣʠʟʘʪʦʨʘ (ʚ ʟʘʚʦʜʩʢʦʡ ʥʘʩʪʨʦʡʢʝ ʘʜʨʝʩ = 1), ʥʦʤʝʨ COM-ʧʦʨʪʘ 

ʢʦʤʧʴʶʪʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʘʥʘʣʠʟʘʪʦʨ, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʦ ʧʦʨʪʫ (ʚ ʟʘʚʦʜʩʢʦʡ 

ʥʘʩʪʨʦʡʢʝ ʩʢʦʨʦʩʪʴ = 9600), ʥʦʤʝʨ ʜʦʟʚʦʥʘ (ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʤʦʜʝʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ) ʠ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʫ çʇʦʜʢʣʶʯʠʪʴè.  

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ ʯʝʨʝʟ Ethernet ʢʘʥʘʣ, ʚ ʜʘʥʥʦʤ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ Modbus ʘʜʨʝʩ ʘʥʘʣʠʟʘʪʦʨʘ (ʚ ʟʘʚʦʜʩʢʦʡ ʥʘʩʪʨʦʡʢʝ ʘʜʨʝʩ = 10), çʇʦʨʪè ʫʩʪʘʥʦʚʠʪʴ ʚ 

ʟʥʘʯʝʥʠʝ TCP/IP, ʚʚʝʩʪʠ IP ʘʜʨʝʩ ʠ IP ʧʦʨʪ (ʚ ʟʘʚʦʜʩʢʦʡ ʥʘʩʪʨʦʡʢʝ IP ʧʦʨʪ = 502) ʘʥʘʣʠʟʘʪʦʨʘ 

ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʫ çʇʦʜʢʣʶʯʠʪʴè. 

ɽʩʣʠ çʇʝʨʠʦʜ ʦʧʨʦʩʘè  ʚʳʙʨʘʪʴ ʙʦʣʴʰʝ 0, ʪʦ ʧʨʦʛʨʘʤʤʘ çX-ʤʝʪʨè ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ, ʜʣʷ ʟʘʛʨʫʟʢʠ ʩʚʝʞʠʭ ʜʘʥʥʳʭ, ʯʝʨʝʟ ʫʢʘʟʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʦʝʜʠʥʝʥʠʝ ʩ ʘʥʘʣʠʟʘʪʦʨʦʤ ʫʩʧʝʰʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʛʣʘʚʥʘʷ ʬʦʨʤʘ 

ʧʨʦʛʨʘʤʤʳ ʧʨʠʤʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ.3. 
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ʈʠʩ. 3. ɺʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʫ ʚ ʧʦʣʝ çɸʚʪʦʧʦʜʢʣʶʯʝʥʠʝè, ʪʦ ʧʨʠ ʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟʢʝ 

ʧʨʦʛʨʘʤʤʳ ʩʦʝʜʠʥʝʥʠʝ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦ ʚʚʝʜʝʥʥʳʤ ʨʘʥʝʝ ʥʘʩʪʨʦʡʢʘʤ ʙʝʟ ʚʳʚʦʜʘ 

ʦʢʥʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ. 

3.3. ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʘʥʘʣʠʟʘʪʦʨʘ 

3.3.1. ʇʦʣʫʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʥʘʣʠʯʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚ ʜʦʩʪʫʧʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ çʘʚʪʦʨʠʟʘʮʠʶè. ɼʣʷ ʵʪʦʛʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ/ʇʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʥʘʩʪʨʦʡʢʘʤè.  ʇʦʩʣʝ ʵʪʦʛʦ  ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛ ʘʪʦʨʠʟʘʮʠʠ (ʨʠʩ.4). 

 

ʈʠʩ. 4. ɼʠʘʣʦʛ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ɺ ʜʠʘʣʦʛʝ ʪʨʝʙʫʝʪʩʷ ʚʚʝʩʪʠ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çɺʚʝʩʪʠè. 

ɽʩʣʠ ʜʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʪʘʢʠʤ ʧʘʨʦʣʝʤ ʠʤʝʝʪʩʷ ʚ ʙʘʟʝ ʘʥʘʣʠʟʘʪʦʨʘ, ʪʦ ʜʘʥʥʦʤʫ ʩʝʘʥʩʫ 

ʨʘʙʦʪʳ ʙʫʜʫʪ ʧʨʠʩʚʦʝʥʳ ʧʨʘʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  
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ʇʦ ʦʢʦʥʯʘʥʠʠ ʜʝʡʩʪʚʠʡ, ʪʨʝʙʫʶʱʠʭ ʥʘʣʠʯʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚ ʜʦʩʪʫʧʘ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʋʧʨʘʚʣʝʥʠʝ/ʆʪʢʣʶʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʘʩʪʨʦʡʢʘʤè, ʯʪʦʙʳ 

ʫʜʘʣʠʪʴ ʠʟ ʩʝʘʥʩʘ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʦʧʫʩʢʘʤ ʢ ʥʘʩʪʨʦʡʢʘʤ.  

 

3.3.2. ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ɺ ʇʆ çX-ʤʝʪʨè ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʉʝʨʚʠʩ\ʇʦʣʴʟʦʚʘʪʝʣʠè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʝʱʝ ʥʝ ʘʚʪʦʨʠʟʦʚʘʣʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʘʚʪʦʨʠʟʘʮʠʶ (ʩʤ. ʧ 3.3.1. ɽʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ ʧʨʘʚʘ 

ʜʦʩʪʫʧʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʪʦ ʦʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛ ʧʨʘʚ ʜʦʩʪʫʧʘ ʨʠʩ.5. 

 

ʈʠʩ. 5. ɼʠʘʣʦʛ ʧʨʘʚ ʜʦʩʪʫʧʘ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʅʘʜʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ç+è. ʇʨʠ ʵʪʦʤ ʦʪʦʙʨʘʟʠʪʩʷ 

ʜʠʘʣʦʛ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ(ʨʠʩ.6). 

 

ʈʠʩ. 6. ʇʨʠʤʝʨ ʜʠʘʣʦʛʘ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʧʦʣʷ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʘʨʦʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʘʨʦʣʷ (ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ ʧʘʨʦʣʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷ). ʇʦʩʣʝ ʯʝʛʦ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè. 
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ʇʨʘʚʘ ʜʦʩʪʫʧʘ ʚʢʣʶʯʘʶʪ 5 ʥʝʟʘʚʠʩʠʤʳʭ ʦʧʮʠʡ: 

¶ çʋʧʨʘʚʣʝʥʠʝ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘè - ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʤʝʶʱʠʡ ʵʪʠ ʧʨʘʚʘ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʩʪʨʦʡʢʫ ʧʨʘʚ 

ʜʦʩʪʫʧʘ. 

¶ çʀʟʤʝʥʝʥʠʝ ʫʩʪʘʚʦʢ ʠ ʪʦʢʦʚʦʛʦ ʚʳʚʦʜʘè - ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠʤʝʶʱʠʡ ʵʪʠ ʧʨʘʚʘ ʠʤʝʝʪ 

ʧʨʘʚʦ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ ʫʩʪʘʚʦʢ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʭʦʜʘ 4-20 ʤɸ 

ʘʥʘʣʠʟʘʪʦʨʘ. 

¶ çʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʨʝʤʝʥʠè - ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʜʘʥʥʳʤʠ ʧʨʘʚʘʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʘʪʦʨʘ ʧʦ ʚʨʝʤʝʥʠ ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʚʳʧʦʣʥʷʝʪʩʷ ʇʆ çX-ʤʝʪʨè(ʩʤ.ʧ.3.3.4). 

¶ çɿʘʧʫʩʢ/ʦʩʪʘʥʦʚʢʘ ʘʥʘʣʠʟʦʚè - ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʜʘʥʥʳʤʠ ʧʨʘʚʘʤʠ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ 

ʟʘʧʫʩʢ ʦʩʪʘʥʦʚʢʫ ʘʥʘʣʠʟʘ, ʚʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʘʥʘʣʠʟʘʪʦʨʘ. 

¶ çʀʟʤʝʥʝʥʠʝ ʧʘʩʧʦʨʪʘ ʇɻʉè - ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʧʘʩʧʦʨʪʝ. 

ɽʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʦʧʨʝʜʝʣʝʥʦ ʥʠ ʦʜʥʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʘʚ, ʪʦ ʝʤʫ ʜʦʩʪʫʧʝʥ 

ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʘʥʘʣʠʟʘʪʦʨʘ ʠ ʜʦʩʪʫʧ ʢ ʝʛʦ ʘʨʭʠʚʘʤ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʧʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʙʨʘʪʴ 

ʪʨʝʙʫʝʤʫʶ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʳʩʪʘʚʠʪʴ ʪʨʝʙʫʝʤʳʝ ʧʨʘʚʘ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʇʨʠʤʝʥʠʪʴè.  

ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʠʘʣʦʛʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ 

ʟʘʧʠʩʴ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ç-è. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙ ʫʜʘʣʝʥʠʠ (ʩʤ. 

ʨʠʩ.7). 

 

ʈʠʩ. 7. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙ ʫʜʘʣʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʆʂè ʚʳʙʨʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʫʜʘʣʝʥ, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

çʆʪʤʝʥʘè ʧʨʦʮʝʜʫʨʘ ʫʜʘʣʝʥʠʷ ʙʫʜʝʪ ʧʨʝʢʨʘʱʝʥʘ.  



ʂʉ 50.260-000 34 01-1 

8 
 

ɽʩʣʠ ʚ ʭʦʜʝ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʙʳʣʘ ʜʦʧʫʱʝʥʘ ʦʰʠʙʢʘ, ʤʦʞʥʦ ʚ ʜʠʘʣʦʛʝ ʧʨʘʚ 

ʜʦʩʪʫʧʘ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʆʪʤʝʥʘè ʠ ʧʦʚʪʦʨʠʪʴ ʧʨʦʮʝʜʫʨʫ ʩʥʘʯʘʣʘ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʦʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ 

ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çɿʘʜʘʪʴ ʧʘʨʦʣʴè. ʇʨʠ ʵʪʦʤ ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʜʠʘʣʦʛ 

ʚʚʦʜʘ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ(ʩʤ.ʨʠʩ.8) 

 

ʈʠʩ. 8. ʀʟʤʝʥʝʥʠʝ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ  

 

ɺ ʜʠʘʣʦʛʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʚʚʝʩʪʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʦʚʳʡ 

ʧʘʨʦʣʴ ʚ ʧʦʣʷ çʇʘʨʦʣʴè ʠ çʇʦʚʪʦʨ ʧʘʨʦʣʷè ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè  

 

3.3.3. ʅʘʩʪʨʦʡʢʘ ʘʥʘʣʠʟʘʪʦʨʘ 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʠʟʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ 

çʉʝʨʚʠʩ\ʅʘʩʪʨʦʡʢʠè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʝʱʝ ʥʝ ʘʚʪʦʨʠʟʦʚʘʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʡʪʠ ʧʨʦʮʝʩʩ ʘʚʪʦʨʠʟʘʮʠʠ (ʩʤ. ʧ 3.3.1). ɽʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ ʧʨʘʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʩʪʫʧʘ, ʪʦ ʦʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛ ʥʘʩʪʨʦʡʢʠ ʨʠʩ.9.  

ɼʠʘʣʦʛ ʥʘʩʪʨʦʡʢʠ ʠʤʝʝʪ 4 ʚʢʣʘʜʢʠ çʆʙʱʠʝè, çʈʝʛʠʩʪʨʳ Modbusò, ñʉʚʦʡʩʪʚʘè ʠ 

çʂʨʠʪʝʨʠʠ ʥʦʨʤʳè. 
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ʈʠʩ. 9. ɼʠʘʣʦʛ ʥʘʩʪʨʦʡʢʠ 

 

ʅʘ ʚʢʣʘʜʢʝ çʆʙʱʠʝè ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʠʟʘʪʦʨʘ. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ 

ʬʣʘʞʢʝ çʉʦʭʨʘʥʷʪʴ ʘʨʭʠʚʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝè ʧʨʦʛʨʘʤʤʘ çX-ʤʝʪʨè ʙʫʜʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʯʠʪʘʪʴ 

ʘʨʭʠʚʳ ʘʥʘʣʠʟʘʪʦʨʘ ʠ ʩʦʭʨʘʥʷʪʴ ʠʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʕʪʠ ʘʨʭʠʚʳ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʧʨʠ ʚʳʙʦʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʮʠʠ ʬʦʨʤʳ ʧʨʦʩʤʦʪʨʘ ʘʨʭʠʚʦʚ (ʩʤ. ʧ.4.). 

ɿʥʘʯʝʥʠʝ ʧʦʣʷ çʂʦʣʠʯʝʩʪʚʦ ʘʥʘʣʠʟʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʴ ʢʘʣʠʙʨʦʚʢʫè ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʧʦʩʣʝ ʢʘʢʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʘʥʘʣʠʟʦʚ ʙʫʜʝʪ ʧʦʚʪʦʨʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʢʘʣʠʙʨʦʚʢʘ ʧʨʠʙʦʨʘ.  

çʇʘʫʟʘ ʤʝʞʜʫ ʧʨʦʚʝʜʝʥʠʝʤ ʘʥʘʣʠʟʦʚè ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʜʝʨʞʢʠ ʤʝʞʜʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʘʥʘʣʠʟʦʚ. 

çʈʝʞʠʤ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘè ʦʧʨʝʜʝʣʷʝʪ ʟʘʧʫʩʢ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʟʘʧʫʱʝʥ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ. ɽʩʣʠ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ ʟʘʜʘʥ, ʪʦ ʚʳʧʦʣʥʝʥʠʝ ʨʝʞʠʤʘ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ ʦʥ ʙʳʣ ʚ ʤʦʤʝʥʪ ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ. ɽʩʣʠ ʧʨʠʙʦʨ ʥʘʭʦʜʠʣʩʷ 

ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʪʦ ʥʠʢʘʢʦʡ ʨʝʞʠʤ ʥʝ ʙʫʜʝʪ ʟʘʧʫʱʝʥ. ɽʩʣʠ ʧʨʠʙʦʨ ʥʘʭʦʜʠʣʩʷ ʚ ʨʝʞʠʤʝ 

çʘʚʪʦʤʘʪè ʠ ʚʳʧʦʣʥʷʣ ʘʥʘʣʠʟ, ʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʨʠʙʦʨʘ ʟʘʛʨʫʟʠʪʩʷ ʵʪʦʪ ʞʝ ʨʝʞʠʤ ʠ 

ʥʘʯʥʝʪʩʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ. 

ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ çʇʦʨʪ ʧʨʠʙʦʨʘè ʦʪʚʝʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʢʫ ʩʢʦʨʦʩʪʠ 

ʦʙʤʝʥʘ ʧʦ ʧʦʨʪʘʤ ʘʥʘʣʠʟʘʪʦʨʘ ʠ ʘʜʨʝʩʘ Modbus ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʦʨʪʦʚ ʧʨʠʙʦʨʘ. ʇʘʨʘʤʝʪʨʳ 

ʩʚʷʟʠ ʧʦ ʧʦʨʪʘʤ - 8 ʙʠʪ, ʙʝʟ ʧʨʦʚʝʨʢʠ ʯʝʪʥʦʩʪʠ, 1 ʩʪʦʧʦʚʳʡ ʙʠʪ. 
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ʅʘ ʚʢʣʘʜʢʝ çʈʝʛʠʩʪʨʳ Modbusè(ʩʤ. ʈʠʩ.10) ʠʤʝʝʪʩʷ ʪʘʙʣʠʮʘ ʥʘʩʪʨʦʝʢ ʘʜʨʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ Modbus ʧʨʠʙʦʨʘ. 

 

ʈʠʩ. 10: ɺʢʣʘʜʢʘ çʈʝʛʠʩʪʨʳ Modbusè ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʝʢ 

ɼʦʙʘʚʠʪʴ ʪʨʝʙʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʚ ʩʪʨʫʢʪʫʨʫ ʨʝʛʠʩʪʨʦʚ ʤʦʞʥʦ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. ʇʨʠ ʵʪʦʤ ʦʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ ʨʝʛʠʩʪʨʦʚ(ʨʠʩ.11). 

 

ʈʠʩ. 11: ɼʠʘʣʦʛ ʨʝʜʘʢʪʦʨʘ ʵʣʝʤʝʥʪʦʚ Modbus 

ɺ ʜʠʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʘʪʴ ʝʛʦ ʘʜʨʝʩ ʠ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. 
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ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʠʟ ʩʧʠʩʢʘ Modbus ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʢʣʘʜʢʝ çʈʝʛʠʩʪʨʳ Modbusè 

ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè. ɹʫʜʝʪ ʚʳʚʝʜʝʥ ʜʠʘʣʦʛ ʟʘʧʨʦʩʘ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʠ (ʨʠʩ.12). 

 

ʈʠʩ. 12: ʋʜʘʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Modbus 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʪʨʝʙʫʝʪʩʷ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʆʂè. 

ɺʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ 4-20 ʤɸè (ʈʠʩ.13) ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: 

¶ çʄʠʥʠʤʘʣʴʥʳʡ ʧʦʨʦʛ ʎɸʇè - ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʦʢʫ 4 ʤɸ; 

¶ çʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʨʦʛ ʎɸʇè - ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʦʢʫ 20 ʤɸ; 

¶ çID ʧʘʨʘʤʝʪʨʘ ʎɸʇè - ʚʳʙʠʨʘʝʪʩʷ ʧʘʨʘʤʝʪʨ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʢʦʚʦʛʦ ʚʳʭʦʜʘ. ɽʩʣʠ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʙʫʜʝʪ ʟʘʜʘʥʦ ʟʥʘʯʝʥʠʝ çʅʝ ʟʘʜʘʥè, 

ʪʦ ʪʦʢʦʚʳʡ ʚʳʭʦʜ ʥʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ. 
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 ʈʠʩ. 13: ɺʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ 4-20 ʤɸè 

ʅʘ ʚʢʣʘʜʢʝ çʂʘʥʘʣʳè ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʢʘʥʘʣʦʚ (ʨʠʩ.14).  

 

ʈʠʩ. 14: ɺʢʣʘʜʢʘ çʂʘʥʘʣʳè 

çʂʘʥʘʣʳ ʚ ʨʘʙʦʪʝè - ʢʘʥʘʣʳ ʧʦ ʢʦʪʦʨʳʤ ʨʘʟʨʝʰʝʥʘ ʨʘʙʦʪʘ ʧʨʠʙʦʨʘ. 

çɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʜʫʚʢʠ (ʤʠʥʫʪ)è - ʚʨʝʤʷ ʚ ʤʠʥʫʪʘʭ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʜʝʨʞʠʚʘʪʴʩʷ 

ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʧʦʜʘʯʠ ʛʘʟʘ, ʠʟ ʠʟʤʝʨʷʝʤʦʛʦ ʢʘʥʘʣʘ, ʠ ʥʘʯʘʣʦʤ ʘʥʘʣʠʟʘ. 

çʏʘʩ ʚʢʣʶʯʝʥʠʷè - ʯʘʩ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʨʘʟʨʝʰʝʥʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʦ ʢʘʥʘʣʫ. 



ʂʉ 50.260-000 34 01-1 

13 
 

çʀʥʪʝʨʚʘʣ ʚʢʣʶʯʝʥʠʷ (ʩʫʪʦʢ)è - ʤʠʥʠʤʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (ʚ ʩʫʪʢʘʭ) ʤʝʞʜʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʚʝʜʝʥʠʷʤʠ ʘʥʘʣʠʟʘ. 

 

ʅʘ ʚʢʣʘʜʢʝ çʂʨʠʪʝʨʠʠ ʥʦʨʤʳè ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʝʢ ʟʘʜʘʶʪʩʷ ʧʨʝʜʝʣʳ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʠʟʘʪʦʨʘ(ʩʤ. ʈʠʩ.15). ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʟʥʘʯʝʥʠʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʪʨʝʙʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʧʦʩʪʘʚʠʪʴ ʬʣʘʞʦʢ ʚ ʧʦʣʝ 

çʂʦʥʪʨʦʣʴè. 

 

ʈʠʩ. 15: ɺʢʣʘʜʢʘ çʂʨʠʪʝʨʠʠ ʥʦʨʤʳè ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʝʢ 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʣʶʙʳʭ ʚʢʣʘʜʦʢ ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʝʢ, ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʧʨʠʤʝʥʝʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʤʝʪ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè. 

3.3.4. ʂʦʨʨʝʢʮʠʷ ʥʫʣʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʫʨʦʚʥʷ ʥʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ 

çʉʝʨʚʠʩ\ʂʦʨʨʝʢʮʠʷ ʥʫʣʷè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʝʱʝ ʥʝ ʘʚʪʦʨʠʟʦʚʘʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʙʫʜʝʪ 

ʚʳʚʝʜʝʥ ʜʠʘʣʦʛ ʘʚʪʦʨʠʟʘʮʠʠ (ʩʤ. ʧ 3.3.1), ʧʦʩʣʝ ʯʝʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʠʪʴ ʚʳʟʦʚ ʜʠʘʣʦʛʘ 

ʢʦʨʨʝʢʮʠʠ ʥʫʣʷ. ɽʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʶʪʩʷ ʧʨʘʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʩʪʫʧʘ, ʪʦ 

ʦʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛ ʨʠʩ.16.  


