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ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʥʮʠʧʝ 

ʜʝʡʩʪʚʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʳʯʠʩʣʠʪʝʣʝʡ ʨʘʩʭʦʜʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ çʕʃɽʄɽʈ-ɺʂʄ-360è (ʜʘ-

ʣʝʝ - ʚʳʯʠʩʣʠʪʝʣʠ). 

ɺ ʨʫʢʦʚʦʜʩʪʚʝ ʧʨʠʚʝʜʝʥʳ ʫʢʘʟʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ɺ ʯʘʩʪʠ çʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠè ʧʨʠʚʝʜʝʥ ʧʦʨʷʜʦʢ ʧʦʚʝʨʢʠ ʚʳʯʠʩʣʠʪʝʣʷ, ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ 

ɻʎʀ ʉʀ ʌɻʋʇ çɺʅʀʀʄʉè. 

ʂ ʨʘʙʦʪʝ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʮʘ, ʠʟʫʯʠʚʰʠʝ ʥʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʠ ʧʨʦ-

ʰʝʜʰʠʝ ʤʝʩʪʥʳʡ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ɺʳʯʠʩʣʠʪʝʣʴ ʤʦʛʫʪ ʦʙʩʣʫʞʠʚʘʪʴ ʣʠʮʘ, 

ʠʤʝʶʱʠʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʛʨʫʧʧʫ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʥʠʞʝ 3. 

 

1. ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 

1.1 ʅʘʟʥʘʯʝʥʠʝ 

ɺʳʯʠʩʣʠʪʝʣʠ çʕʃɽʄɽʈ-ɺʂʄ-360è ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʚʳʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʨʘʩʭʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ, ʚʣʘ-

ʛʦʩʦʜʝʨʞʘʥʠʷ, ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʢʘʣʦʨʠʡʥʦʩʪʠ, ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʠʭ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʟʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʚʳʯʠʩʣʝʥʠʡ ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʧʘʨʘ, 

ʪʦʚʘʨʥʦʡ ʠ ʩʳʨʦʡ ʥʝʬʪʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʛʘʟʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨ-

ʛʠʠ. 

1.2 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1.2.1 ʄʦʜʠʬʠʢʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʷ 

ɺʳʯʠʩʣʠʪʝʣʠ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʤʦʜʠʬʠʢʘʮʠʷʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ 

ʠʩʧʦʣʥʝʥʠʝʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: çʕʃɽʄɽʈ-ɺʂʄ-360ɸè, çʕʃɽʄɽʈ-ɺʂʄ-

360ɹè. 

ɺʳʯʠʩʣʠʪʝʣʠ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè, çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ʚʢʣʶʯʘʶʪ ʜʚʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʙʣʦʢʘ: ʙʣʦʢ ʚʳʯʠʩʣʝʥʠʡ (ʜʘʣʝʝ - ɹɺ) ʠ ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʥʳʡ (ʜʘʣʝʝ - ɹʂʀ). 

ɺ ʚʳʯʠʩʣʠʪʝʣʝ ʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʵʪʠ ʜʚʘ ʙʣʦʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ. 

ɺ ʚʳʯʠʩʣʠʪʝʣʝ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ɹɺ ʠ ɹʂʀ ʚʳʧʦʣʥʝʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʨʧʫʩʘʭ, ʧʨʠ 

ʵʪʦʤ ʙʣʦʢ ɹʂʀ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʢʦʨʧʫʩʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʕʃɽʄɽʈ-ɹʂʀè. ɺʳʯʠʩʣʠʪʝʣʠ çʕʃɽ-

ʄɽʈ-ɺʂʄ-360ɹè ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ɹɺ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ɹʂʀ, ʧʦʜ-

ʢʣʶʯʘʝʤʳʭ ʢ ʦʜʥʦʤʫ ɹɺ, ʨʘʚʥʦ ʯʝʪʳʨʝʤ. 

 ɺʳʯʠʩʣʠʪʝʣʴ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʠ ɹɺ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ʤʦʛʫʪ ʨʘ-

ʙʦʪʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʝʨʚʠʯʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ, ʠʤʝʶʱʠʤʠ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜʥʦʡ 

ʧʨʦʪʦʢʦʣ Modbus. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʜʘʪʯʠʢʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʦʪʦʢʦʣʦʤ 
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Modbus RTU ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʘʭ RS232, RS485 ʠ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʦʪʦʢʦʣʦʤ Mod-

bus/TCP ʥʘ ʠʥʪʝʨʬʝʡʩʝ Ethernet. 

1.2.2 ʀʟʤʝʨʷʝʤʳʝ ʩʨʝʜʳ 

ɺʳʯʠʩʣʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʣʝʜʫʶʱʠʭ  ʩʨʝʜ: 

 

ʀʟʤʝʨʷʝʤʘʷ ʩʨʝʜʘ 

ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ 

ʜʣʷ ʨʘʩʯʝʪʘ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ 

ɸʙʩʦʣʶʪʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʄʇʘ 

ʊʝʤʧʝʨʘ-

ʪʫʨʘ, ʉ̄ 

ɺʦʜʘ, ʚʦʜʷʥʦʡ ʧʘʨ ɻʉʉʉɼ ʄʈ 147-2008 0,1 é 100 0 é 800 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ  

ɻʆʉʊ 30319.2-2015 0,1 é 7.5 -23 é +76 

ɻʆʉʊ 30319.3-2015 0.1 é 30 -23 é +76 

ɻʆʉʊ ʈ 8.662-2009 0 é 30 -23 é +76 

ɺʣʘʞʥʳʡ ʥʝʬʪʷʥʦʡ ʛʘʟ ɻʉʉʉɼ ʄʈ 113-03 0,1 é 15 -10 é+226 

ʋʤʝʨʝʥʥʦ ʩʞʘʪʳʝ ʛʘʟʦ-

ʚʳʝ ʩʤʝʩʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ 

ɻʉʉʉɼ ʄʈ 118-05 0,1 é 10  -73 é+125 

ʉʳʨʘʷ ʠ ʪʦʚʘʨʥʘʷ 

ʥʝʬʪʴ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ 
ʈ 50.2.076-2010 0,1 é 5 -50 é+150 

ʉʫʭʦʡ ʚʦʟʜʫʭ ɻʉʉʉɼ ʄʈ 112-03 0,1 é 20 -73 é 125 

ɸʟʦʪ, ʘʤʤʠʘʢ, ʘʨʛʦʥ, 

ʘʮʝʪʠʣʝʥ, ʚʦʜʦʨʦʜ, ʢʠʩ-

ʣʦʨʦʜ 

ɻʉʉʉɼ ʄʈ 134-07 0,1 é 10 -73 é+150 

ɼʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ɻʉʉʉɼ ʄʈ 134-07 0,1 é 10 -53 é+150 

 

1.2.3  ɺʭʦʜʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ  

ɺ ʚʳʯʠʩʣʠʪʝʣʷʭ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʠ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪ 1-

ʛʦ ʜʦ 4-ʭ ʙʣʦʢʦʚ ɹʂʀ) ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʝʡ:  

 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

çʕʃɽʄɽʈ-ɺʂʄ-360ɸè çʕʃɽʄɽʈ-ɺʂʄ-

360ɹè 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ ɻʆʉʊ 6651 

6 6 é 24 

ʊʦʢʦʚʳʡ  0-5, 0-20,  4-20, 20-4 ʤɸ 6 6 é 24 

ʏʠʩʣʦ-ʠʤʧʫʣʴʩʥʳʡ ʠʣʠ ʯʘʩʪʦʪʥʳʡ  6 6 é 24 

ʎʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ RS485 32 32 

ʎʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ RS232 1 (32*) 1 (32*) 

ʎʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ Ethernet 64 64 

* - ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʘʧʪʝʨʘ ɸ232/485. 

 

ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʨʘʩʭʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʳ, ʘʙʩʦʣʶʪʥʦʛʦ/ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʠ ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ, ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʢʘʣʦʨʠʡʥʦʩʪʠ, ʪʦʯʢʠ ʨʦʩʳ 
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ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʠʤʝʶʱʠʭ ʮʠʬʨʦʚʦʡ ʠʥʪʝʨʬʝʡʩ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢ ʧʦʨʪʘʤ RS232, RS485 ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʮʠʬʨʦʚʳʤ ʧʨʦʪʦʢʦʣʘʤ ʩʚʷʟʠ: 

- ʧʨʦʪʦʢʦʣ MODBUS RTU ʩ ʮʠʬʨʦʚʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ RS232, RS485; 

- ʧʨʦʪʦʢʦʣ MODBUS TCP ʩ ʮʠʬʨʦʚʳʤ ʠʥʪʝʨʬʝʡʩʦʤ Ethernet; 

- ʧʨʦʪʦʢʦʣ HART (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʣʝʨʘ ʂʈ-

HART, ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ HART-ʩʠʛʥʘʣ ʚ ʧʨʦʪʦʢʦʣ MODBUS ʥʘ ʠʥʪʝʨʬʝʡʩʝ RS232 ʠʣʠ 

RS485). 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʠʤʝʪʴ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟ ʨʷʜʘ: ʩ ʅʉʍ 

50ʄ, 100ʄ, 50ʇ, 100ʇ, 500ʇ, 1000ʇ, Pt1000, Pt500, Pt100, Pt50, 50ʅ, 100ʅ  ʧʦ ɻʆʉʊ 6651-

2009 ʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʚʳʯʠʩʣʠʪʝʣʶ ʧʦ 4-ʭ ʧʨʦʚʦʜʥʦʡ ʩʭʝʤʝ. ɿʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʛʨʘʥʠʯʝʥʠʡ ɻʆʉʊ 

6651-2009, ʥʦ ʥʝ ʙʦʣʝʝ 1500 ʆʤ. ɼʠʘʧʘʟʦʥʳ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʅʉʍ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

 

ʅʉʍ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʧʦ ɻʆʉʊ 6651-2009 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝ-

ʤʳʭ ʪʝʤʧʝʨʘʪʫʨ, Áʉ 

50ʄ,100ʄ -180 é 200 

50ʇ, 100ʇ, Pt50, Pt100 -200 é 850 

Pt500 -200 é 560 

500ʇ -200 é 550 

1000ʇ, Pt1000 -200 é 130 

50ʅ, 100ʅ -60 é 180 

 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʪʦʢʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʨʘʩʭʦʜʘ, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘʙʩʦʣʶʪʥʦʛʦ/ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ, ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, 

ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʢʘʣʦʨʠʡʥʦʩʪʠ, ʪʦʯʢʠ ʨʦʩʳ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʭʦʜʦʚ ʚʳʯʠʩʣʠʪʝʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʝʡ ʩ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʪʦʢʘ, ʩʦʩʪʘʚʣʷʝʪ 120 ʆʤ.  

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʚʳʭʦʜʥʳʤ ʯʠʩʣʦʠʤʧʫʣʴʩʥʳʤ ʩʠʛʥʘʣʦʤ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʜʘʪʯʠʢʘʤʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʦʙʲʝʤʘ(ʤʘʩʩʳ), ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʯʘʩʪʦʪʥʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ï ʜʘʪʯʠʢʘʤʠ ʨʘʩ-

ʭʦʜʘ ʠʣʠ ʧʣʦʪʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ. 

ʇʝʨʠʦʜ ʦʧʨʦʩʘ ʚʭʦʜʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʚʳʭʦʜ-

ʥʳʤ ʩʠʛʥʘʣʦʤ ʪʦʢʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʨʝʟʠʩʪʠʚʥʳʤ ʚʳʭʦʜʦʤ - ʥʝ ʙʦʣʝʝ 1,2 

ʩʝʢʫʥʜʳ. 
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ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʚʳʭʦʜʥʳʤ ʯʠʩʣʦʠʤʧʫʣʴʩʥʳʤ ʠʣʠ ʯʘʩʪʦʪʥʳʤ ʩʠʛʥʘʣʦʤ, ʪʨʝʙʫʶʱʠʝ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦʤʝʭ ʥʘ ʬʨʦʥʪʘʭ (ʫʩʪʨʘʥʝʥʠʷ çʜʨʝʙʝʟʛʘè ʩʠʛʥʘʣʘ), ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ:  

- ʯʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ ʥʝ ʙʦʣʝʝ 250 ɻʮ ʧʨʠ ʩʢʚʘʞʥʦʩʪʠ 2;  

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʥʝ ʤʝʥʝʝ 2 ʤʩ.  

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩ ʚʳʭʦʜʥʳʤ ʯʠʩʣʦʠʤʧʫʣʴʩʥʳʤ ʠʣʠ ʯʘʩʪʦʪʥʳʤ ʩʠʛʥʘʣʦʤ, ʥʝ ʪʨʝʙʫʶʱʠʝ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦʤʝʭ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ:  

- ʯʘʩʪʦʪʘ ʥʝ ʙʦʣʝʝ 10 ʢɻʮ;  

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʦʚ ʥʝ ʤʝʥʝʝ 50 ʤʢʩ. 

ʊʠʧ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʫ ʚʳʯʠʩʣʠʪʝʣʷ, ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʤ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢʘʢ ʩ ʘʢʪʠʚʥʦʡ, ʪʘʢ ʠ ʩ ʧʘʩʩʠʚʥʦʡ ʚʳʭʦʜʥʦʡ 

ʮʝʧʴʶ (ʪʠʧʘ çʟʘʤʢʥʫʪʦ-ʨʘʟʦʤʢʥʫʪʦè ʠʣʠ çʦʪʢʨʳʪʳʡ ʢʦʣʣʝʢʪʦʨè) ʯʠʩʣʦʠʤʧʫʣʴʩʥʦʛʦ ʠʣʠ ʯʘ-

ʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ. ɸʤʧʣʠʪʫʜʘ ʥʘʧʨʷʞʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʮʠʬʨʦʚʦʡ ʚʭʦʜ 

ʚʳʯʠʩʣʠʪʝʣʷ, ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5 ʜʦ 24 ɺʦʣʴʪ. ɼʣʷ ʧʦʜʧʠʪʢʠ ʧʘʩʩʠʚʥʳʭ ʚʭʦʜ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʮʠʬʨʦʚʳʭ ʚʭʦʜʘʭ ʚʳʯʠʩʣʠʪʝʣʷ ʠʤʝʝʪʩʷ ʚʩʪʨʦʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 

12 ɺʦʣʴʪ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʠʪʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ ʪʦʢʘ ʚ ʚʳ-

ʯʠʩʣʠʪʝʣʷʭ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʠ ʙʣʦʢʘʭ çʕʃɽʄɽʈ-ɹʂʀè  ʚʳʯʠʩʣʠʪʝʣʝʡ çʕʃɽʄɽʈ-

ɺʂʄ-360ɹè ʠʤʝʝʪʩʷ ʚʩʪʨʦʝʥʥʳʡ ʠʩʪʦʯʥʠʢ  ʥʘʧʨʷʞʝʥʠʷ 24 ɺ. ʕʪʦʪ ʠʩʪʦʯʥʠʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢ 

ʥʘʛʨʫʟʢʠ ʜʦ 150 ʤɸ ʠ ʟʘʱʠʪʫ ʦʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 
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1.2.4 ʇʦʨʪʳ ʩʚʷʟʠ. 

ʇʦʨʪ ʅʘʟʥʘʯʝʥʠʝ 

USB 

ʉʚʷʟʴ ʚʳʯʠʩʣʠʪʝʣʷ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ (ʇʂ) ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

ʣʦʢʘʣʴʥʦʛʦ ʧʫʣʴʪʘ USB (ʜʘʣʝʝ ʃʇ-USB) ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩ-

ʭʦʜʦʤʝʨʥʦʛʦ ʫʟʣʘ, ʩʯʠʪʳʚʘʥʠʷ ʘʨʭʠʚʦʚ, ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʩʪʨʦʡʢʠ 

ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʚʳʯʠʩʣʠʪʝʣʶ (ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʢʣʶʯʝ ʙʣʦʢʠʨʦʚʢʠ).  

Ethernet 

ʇʦʜʢʣʶʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʉʚʷʟʴ ʚʳʯʠʩʣʠʪʝʣʷ ʩ ʇʂ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʭʦʜʦʤʝʨʥʦʛʦ ʫʟʣʘ, 

ʩʯʠʪʳʚʘʥʠʷ ʘʨʭʠʚʦʚ, ʧʦʜʢʣʶʯʝʥʠʷ SCADA ʩʠʩʪʝʤ, ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʜʘʪʯʠʢʦʚ ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus/TCP, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʯʘʩʦʚʳʭ ʠ ʩʫ-

ʪʦʯʥʳʭ ʦʪʯʝʪʥʳʭ ʬʦʨʤ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. 

ʇʨʦʪʦʢʦʣʳ: 

¶ - HTTP;  

¶ - Modbus/TCP ʢʣʠʝʥʪ;  

¶ - Modbus/TCP ʩʝʨʚʝʨ;  

¶ - OPC XML  DA;  

¶ - XML ; 

¶ - SMTP. 

RS485 

ʇʦʨʪ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ SCADA ʩʠʩʪʝʤʳ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪ-

ʯʠʢʦʚ. 

ʇʨʦʪʦʢʦʣʳ: 

- Modbus Master RTU; 

- Modbus Slave RTU. 

RS232-1/ 

ʧʨʠʥʪʝʨ 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʨʪ ʩ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʦʡ.  

ʇʦʜʢʣʶʯʝʥʠʝ: 

¶ - ʤʦʜʝʤ ʜʣʷ ʚʳʜʝʣʝʥʥʦʡ ʠʣʠ ʢʦʤʤʫʪʠʨʫʝʤʦʡ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ; 

¶ - GSM ʤʦʜʝʤ ʚ ʨʝʞʠʤʝ GPRS(*) ; 

¶ - GSM ʤʦʜʝʤ ʜʣʷ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ SMS ʩʦʦʙʱʝʥʠʡ ʠ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ ʯʘʩʦʚʳʭ ʠ ʩʫʪʦʯʥʳʭ ʦʪʯʝʪʥʳʭ ʬʦʨʤ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ; 

¶ - ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʘʪʯʠʢʠ ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus Slave RTU;  

¶ - SCADA ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus Master RTU;  

¶ - ʧʨʠʥʪʝʨ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ; 

¶ - ʇʂ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʃʇ USB (ʜʫʙʣʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʧʦʨʪʘ USB); 

¶ - ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ RS485, RS422. 
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ʇʦʨʪ ʅʘʟʥʘʯʝʥʠʝ 

RS232-2 
ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʨʪ ʙʝʟ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ.  

ʇʦʜʢʣʶʯʝʥʠʝ: ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʠ ʜʣʷ ʧʦʨʪʘ çRS231-1/ʧʨʠʥʪʝʨè, ʢʨʦʤʝ ʧʨʠʥʪʝʨʘ 

ʌʣʝʰ  ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʝʛʦ USB-ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʷ 

 

(*) ʉʦʝʜʠʥʝʥʠʝ ʯʝʨʝʟ GPRS ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʧʦʨʪ Ethernet. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʨʠʬʦʚ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ ʙʝʟ ʚʳʜʝʣʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ IP ʘʜʨʝʩʘ ʨʝʘʣʠʟʦʚʘʥ ʨʝʞʠʤ ʧʘʩʩʠʚʥʦʛʦ ʩʝʨʚʝʨʘ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʚʳʯʠʩʣʠʪʝʣʴ 

ʦʪʢʨʳʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʥʘ ʫʢʘʟʘʥʥʦʤ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʨʚʝʨʝ.  

 

1.2.5 ɺʳʭʦʜʳ ʩʠʛʥʘʣʠʟʘʮʠʠ 

ɺ ʚʳʯʠʩʣʠʪʝʣʝ ʠʤʝʝʪʩʷ ʜʚʘ ʚʳʭʦʜʘ ʜʣʷ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦ ʚʦʟʥʠʢʰʠʭ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʥʝ-

ʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʜʘʣʝʝ ʅʉ), ʚʳʭʦʜʘʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʧʨʝʜʝʣʳ ʫʩʪʘʚʦʢ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʚ ʫʟʣʘʭ ʫʯʝʪʘ ʥʝʬʪʠ. ʇʨʠʚʷʟʢʘ ʚʳʭʦʜʦʚ ʩʠʛʥʘʣʠʟʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʩʦʙʳ-

ʪʠʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ.  

ʇʘʨʘʤʝʪʨʳ ʚʳʭʦʜʦʚ:  

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʙʦʣʝʝ 60 ɺ; 

- ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʪʦʢ ʥʝ ʙʦʣʝʝ 0, 1ɸ;  

- ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʨʘʟʚʷʟʢʘ 400 ɺ. 

1.2.6 ʇʦʛʨʝʰʥʦʩʪʠ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʪʦʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ 

 

°0,01 ʤɸ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʦʪ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

°0,1 ̄ ʉ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʠʛʥʘʣʦʚ ʦʪ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʮʠʬʨʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ 

°0,04 ̄ʉ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ ʜʦ 10 ʢɻʮ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝ-

ʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

 

°0,05 % 
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ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠʤʧʫʣʴʩʦʚ 
°1 ʠʤʧʫʣʴʩ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ: 

- ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ (ʦʙʲʝʤʘ) ʛʘʟʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʢ ʩʪʘʥʜʘʨʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʧʦ ɻʆʉʊ 2939 (20 ÁC ʠ 101325 ʇʘ) 

- ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ (ʤʘʩʩʳ) ʚʦʜʳ, ʧʘʨʘ 

- ʵʥʪʘʣʴʧʠʠ ʚʦʜʳ, ʧʘʨʘ 

- ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ (ʤʘʩʩʳ) ʥʝʬʪʠ 

 

Ñ0,02 % 

 

°0,01 % 

°0,01 % 

°0,015 % 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʪʝ-

ʢʫʱʝʛʦ ʚʨʝʤʝʥʠ. 
°0,01 % 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʦʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʷʝ-

ʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ 

ʢʘʞʜʳʝ 10 ʉ̄  

°0,005 ʤɸ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʦʪ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʢʘʞʜʳʝ 10 ʉ̄ 

°0,025 ʉ̄ 

 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʱʝʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʩʥʦʚʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʠ ʩʫʤʤʠʨʫ-

ʶʪʩʷ ʧʫʪʝʤ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʩʣʦʞʝʥʠʷ.  

1.2.7 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ɺr ʯʠʩʣʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʠʟʤʝʨʝʥʠʝ ʚʳʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʨʘʩʭʦʜʘ, ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ, ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʧʣʦʪʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʢʘʣʦʨʠʡʥʦʩʪʠ, 

ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ; 

- ʚʳʯʠʩʣʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ (ʨʘʩʭʦʜʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʫʩʣʦʚʠʷʤ), 

ʤʘʩʩʳ, ʦʙʲʝʤʘ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ; 

- ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʚʭʦʜʘʤ ʚʳʯʠʩʣʠʪʝʣʷ, ʥʘʩʪʨʦʡʢʫ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʳʚʦʜ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʘʨʭʠʚʦʚ ʥʘ ʠʥʜʠʢʘʪʦʨ ʚʳʯʠʩʣʠʪʝʣʷ, USB-ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʴ, ʧʨʠʥʪʝʨ ʠ ʵʢʨʘʥ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʟʘʧʨʦʩʫ ʦʧʝʨʘʪʦʨʘ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ USB ʠ Ethernet ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

ʣʦʢʘʣʴʥʦʛʦ ʧʫʣʴʪʘ; 
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- ʚʝʜʝʥʠʝ ʢʘʣʝʥʜʘʨʷ ʠ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ; 

- ʭʨʘʥʝʥʠʝ ʠ ʚʳʚʦʜ ʥʘ ʧʝʯʘʪʴ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ, ʤʠʥʫʪʥʳʭ, ʯʘʩʦʚʳʭ ʠ ʩʫʪʦʯʥʳʭ ʘʨʭʠʚʦʚ 

ʧʦ ʢʘʞʜʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʘʨʭʠʚʘ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʘʨʭʠʚʘ ʜʝʡʩʪʚʠʡ ʦʧʝʨʘʪʦʨʦʚ (ʛʣʫʙʠʥʘ 

ʘʨʭʠʚʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʧʠʩʘʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʘʨʭʠʚʦʚ - ʥʝ ʤʝ-

ʥʝʝ 300 ʩʫʪʦʢ); 

- ʧʝʨʝʜʘʯʫ ʘʨʭʠʚʥʳʭ ʠ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʠʩʪʝʤʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦ ʦʪʢʨʳʪʳʤ ʠ 

ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ ʩʚʷʟʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ Ethernet, RS-232 ʠ RS-485; 

- ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʩ ʮʝʣʴʶ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʠ ʨʘʩ-

ʩʯʠʪʳʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ Ethernet ʠ RS-485;  

- ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʩʝʪʷʤ ʯʝʨʝʟ ʧʦʨʪ Ethernet, ʣʠʙʦ ʯʝʨʝʟ ʚʥʝʰʥʠʡ 

GSM/GPRS-ʤʦʜʝʤ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ  ʧʦʨʪʫ RS-232;   

- ʨʘʙʦʪʫ ʩ ʧʨʦʛʨʘʤʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ ʢʦʤʧʴ-

ʶʪʝʨʝ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ Ethernet ʠʣʠ GSM/GPRS;  

- ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʯʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʨʘʩʭʦʜʘ 

ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʶ ʨʘʩʭʦʜʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʉʀʂʅ), ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʘ (ʉʀʂɻ) ʠ  ʩʠʩʪʝʤ ʠʟ-

ʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ (ʉʀʂɺ).  

- ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ ʥʝ ʤʝʥʝʝ 5-ʪʠ ʣʝʪ.  

1.2.8 ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʚʳʯʠʩʣʠʪʝʣʝʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ï IP54; 

çʕʃɽʄɽʈ-ɺʂʄ-360ɹè, ɹɺ - IP54, ɹʂʀ ï IP66. 

ʇʠʪʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  

- ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ   ʦʪ 187 ʜʦ 242 ɺ, ʯʘʩʪʦʪʦʡ 50Ñ1 ɻʮ; 

- ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ (24 Ñ 2,4) ɺ.  

ʇʠʪʘʥʠʝ ʙʣʦʢʦʚ ɹɺ ʠ ɹʂʀ ʚʳʯʠʩʣʠʪʝʣʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʪʦʢʘ ʥʘʧʨʷʞʝʥʠʝʤ 24 ɺ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ: 

- ʜʣʷ ɹɺ ï 0,3 ɸ; 

- ʜʣʷ ʙʣʦʢʘ ɹʂʀ ï 0,5 ɸ. 

ɺʳʯʠʩʣʠʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ -20 Áʉ ʜʦ +50 Áʉ; 

- ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʠ +35 Áʉ ʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ ï 95 %. 
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1.2.9 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè, ʙʣʦʢʦʚ ɹʂʀ ʠ ɹɺ ʚʳʯʠʩ-

ʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè - 200 x 120 x 61 ʤʤ. 

1.2.10 ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ɼʣʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè: ʥʝ ʙʦʣʝʝ 14 ɺʪ. 

ɼʣʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè: ɹɺ - ʥʝ ʙʦʣʝʝ 8 ɺʪ; ɹʂʀ - ʥʝ ʙʦʣʝʝ 11 ɺʪ. 

1.2.11 ʄʘʩʩʘ ʠʟʜʝʣʠʷ 

ɼʣʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè - ʥʝ   ʙʦʣʝʝ 1 ʢʛ. 

ɼʣʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè: ɹɺ - ʥʝ ʙʦʣʝʝ 1 ʢʛ; ɹʂʀ- ʥʝ ʙʦʣʝʝ 1 ʢʛ. 
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1.3. ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ.  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʙʦʟʥʘʯʝʥʠʝ ʂʦʣ-

ʚʦ 

ʇʨʠʤʝʯʘʥʠʷ 

ɺʳʯʠʩʣʠʪʝʣʴ ʨʘʩʭʦʜʘ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʡ çʕʃɽʄɽʈ-ɺʂʄ-360è ʅʂɻɾ.407374.001 1 

 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ   ʅʂɻɾ.407374.001ʈʕ 1  

ʇʘʩʧʦʨʪ  ʅʂɻɾ.407374.001ʇʉ 1  

ʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ ʄʇ 208-033-2017 1  

ʂʦʤʧʣʝʢʪ ʨʘʟʲʝʤʦʚ  ʅʂɻɾ.407374.001-01ʂʄ 1 ʜʣʷ çʕʃɽʄɽʈ-

ɺʂʄ-360ɹè 

ʂʘʙʝʣʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴ-

ʶʪʝʨʫ  

ʅʂɻɾ.407374.001-01ʂ 1  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʅʂɻɾ.407374.001-01ʇʆ 1  

ʂʘʙʝʣʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ  ʅʂɻɾ.407374.001-02ʂ 1 ʧʦ ʟʘʢʘʟʫ 

 

 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʠ ʟʘʢʘʟʝ ʚʳʯʠʩʣʠʪʝʣʝʡ ʨʘʩʭʦʜʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʕʃɽʄɽʈ-ɺʂʄ-360: 

 

 
 

 
 

1. ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʷ   

ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ çʕʃɽʄɽʈ-ɺʂʄ-360è 

2. ʄʦʜʠʬʠʢʘʮʠʷ 

¶   ɸ ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ çɸè (ɹʣʦʢ ʚʳʯʠʩʣʝʥʠʷ (ɹɺ) ʠ ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨʬʝʡʩʥʦʛʦ                                                          

(ɹʂʀ) ʚ ʝʜʠʥʦʤ ʢʦʨʧʫʩʝ) 

¶    ɹ   ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ çɹè (ɹʣʦʢ ʚʳʯʠʩʣʝʥʠʷ (ɹɺ) ʠ ʙʣʦʢ ʢʦʥʪʨʦʣʣʝʨʘ ʠʥʪʝʨ-

ʬʝʡʩʥʦʛʦ (ɹʂʀ) ʚ ʦʪʜʝʣʴʥʳʭ ʢʦʨʧʫʩʘʭ) 

3. ʂʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ɹʂʀ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè                             

¶ 1  ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç1è 

¶ 2  ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç2è 

¶ 3  ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç3è 

¶ 4  ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç4è 

 4.  ʅʝ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʦ) 

 5.  ʂʘʙʝʣʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʥʪʝʨʘ 

¶ ɼʘ       ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç1è       

¶ ʅʝʪ     ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç-è 

 6.  ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ 

¶ ʄʦʥʪʘʞ ʥʘ ʩʪʝʥʫ             ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç1è 

¶ ʄʦʥʪʘʞ ʥʘ DIN ʨʝʡʢʫ    ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç2è 

ʕʃɽʄɽʈ-ɺʂʄ-360 ʭ ʭ ʭ ʭ ʭ ʭ ʭ 
1 2 3 4 5 6 7 8 
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¶ ʄʦʥʪʘʞ ʱʠʪʦʚʦʡ       ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ ç3è 

 7.  ʇʦʚʝʨʢʘ                                    ʂʦʜ ʧʨʠ ʟʘʢʘʟʝ çɻʇè 

 8.  ʆʙʦʟʥʘʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʊʋ 26.51.43-142-13282997-2017) 

 

ʇʨʠʤʝʨ ʟʘʢʘʟʘ 

 

 

 

 

1.4 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ 

1.4.1 ʈʘʙʦʪʘ ʙʣʦʢʦʚ ʚʳʯʠʩʣʠʪʝʣʷ 

ɺʳʯʠʩʣʠʪʝʣʴ çʕʃɽʄɽʈ-ɺʂʄ-360è ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʘ: ɹɺ 

ʠ ɹʂʀ.  

ɹʂʀ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʧʨʠʝʤ ʠ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ; 

- ʧʠʪʘʥʠʝ ʜʘʪʯʠʢʦʚ ʩ ʪʦʢʦʚʳʤ ʠ ʯʠʩʣʦʠʤʧʫʣʴʩʥʳʤ ʚʳʭʦʜʘʤʠ;  

- ʩʚʷʟʴ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʠʥʪʝʨʬʝʡʩʫ ʩ ɹɺ (ʚ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè). 

 

ɹɺ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

 

- ʨʘʙʦʪʫ ʚʳʯʠʩʣʠʪʝʣʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩ ʜʨʫʛʠʤʠ ʚʳ-

ʯʠʩʣʠʪʝʣʷʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ;  

- ʨʘʙʦʪʫ ʩ ʧʝʨʚʠʯʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʧʦ ʮʠʬʨʦʚʳʤ ʧʨʦʪʦʢʦʣʘʤ; 

- ʩʚʷʟʴ ʩ ɹʂʀ (ʚ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè); 

- ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʷʝʤʳʭ ʩʨʝʜ 

ʧʦ ʚʩʝʤ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʚʦʚ ʥʘʢʦʧʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

- ʚʳʚʦʜ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʠʥʜʠʢʘʪʦʨ ʠ ʨʘʙʦʪʫ ʩ ʢʣʘʚʠʘʪʫʨʦʡ; 

- ʚʳʚʦʜ ʥʘ ʧʨʠʥʪʝʨ ʘʨʭʠʚʥʳʭ ʠ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʝʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʟʣʘ ʫʯʸʪʘ. 

ɼʣʷ ʟʘʜʘʥʥʳʭ ʠʟʤʝʨʷʝʤʳʭ ʩʨʝʜ ɹɺ ʧʨʦʠʟʚʦʜʠʪ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ (ʧʣʦʪʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʞʠʤʘʝʤʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʷ ʘʜʠʘʙʘʪʳ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ, ʵʥʪʘʣʴʧʠʠ ʠ ʪ.ʜ.) ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʧ.1.2.2. 

ʕʃɽʄɽʈ-ɺʂʄ-360 ɹ 1 - - 1 ɻʇ   ʊʋ 26.51.43-142-13282997-2017 

1 2 3 4 5 6 7 8 
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ʇʨʠ ʨʘʩʯʝʪʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʣʘʞʥʦʛʦ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘ ʧʦ ɻʉʉʉɼ ʄʈ 113-03 

ʧʨʦʚʝʨʢʘ ʫʩʣʦʚʠʷ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʨʘʚʥʦʚʝʩ-

ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ɼʣʷ ʟʘʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ (ʢʦʣʠʯʝʩʪʚʘ) ɹɺ ʧʨʦʠʟʚʦʜʠʪ ʨʘʩʯʝʪ ʦʙʲʝʤʥʦʛʦ ʠ ʤʘʩʩʦ-

ʚʦʛʦ ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ: 

ɻʆʉʊ 8.586.1é3,5-2005 çʀʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚè (ʜʠʘʬʨʘʛʤʳ ʩ ʫʛʣʦʚʳʤ, ʬʣʘʥʮʝʚʳʤ, ʪʨʝʭʨʘʜʠʫʩʥʳʤ ʩʧʦ-

ʩʦʙʘʤʠ ʦʪʙʦʨʘ ʜʘʚʣʝʥʠʷ, ʩʦʧʣʘ ISA1932, ʩʦʧʣʘ ɺʝʥʪʫʨʠ);  

ʄʀ 3152-2008 çɻʉʀ. ʈʘʩʭʦʜ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʙʦʣʴʰʦʛʦ 

ʜʠʘʤʝʪʨʘ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚè; 

ʄʀ 3416-2013 çɻʉʀ. ʈʘʩʭʦʜ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ. ʄʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦ-

ʤʦʱʴʶ ʜʠʘʬʨʘʛʤ çRosemount 1595è, çRosemount 1195è, çRosemount 405è; 

ʄʀ 2667-2011 çʈʘʩʭʦʜ ʠ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ 

ʨʘʩʭʦʜʘ ʩ ʧʦʤʦʱʴʶ ʦʩʨʝʜʥʷʶʱʠʭ ʪʨʫʙʦʢ çAnnubar. Diamond II+è  ʠ çAnnubar 485è; 

ʈɼ 50-411-83 çʈʘʩʭʦʜ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚè; 

ɻʆʉʊ ʈ 8.595-2004 çʄʘʩʩʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʠʢʘʤ ʚʳ-

ʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡè; 

ɻʆʉʊ ʈ 8.903-2015 çʄʘʩʩʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʄʝʪʦʜʠʢʠ (ʤʝʪʦʜʳ) ʚʳʧʦʣʥʝʥʠʷ ʠʟ-

ʤʝʨʝʥʠʡè;  

ɻʆʉʊ ʈ 8.615-2005 çʀʟʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʟʚʣʝʢʘʝʤʦʡ ʠʟ ʥʝʜʨ ʥʝʬʪʠ ʠ ʥʝʬʪʷʥʦʛʦ ʛʘʟʘè; 

ʄʀ 2693-2001 çʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʩʳʨʦʡ ʥʝʬʪʠ ʥʘ ʥʝʬʪʝʜʦʙʳʚʘ-

ʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷè; 

ɻʆʉʊ ʈ 8.785-2012 çʄʘʩʩʘ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ, ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʰʠ-

ʨʦʢʦʡ ʬʨʘʢʮʠʠ ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʠʢʘʤ (ʤʝʪʦʜʘʤ) ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡè; 

ʄʀ 2412 çɺʦʜʷʥʳʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʋʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷè; 

ʄʀ 2451 çʇʘʨʦʚʳʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʋʨʘʚʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʢʦ-

ʣʠʯʝʩʪʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷè. 

  ɺʳʯʠʩʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʦʜʳ ʚ ʥʝʬʪʠ ʯʝʨʝʟ ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ (ʧʨʠ 

ʟʘʜʘʚʘʝʤʳʭ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʥʩʪʘʥʪʘʤʠ ʧʣʦʪʥʦʩʪʝʡ ʦʙʝʟʚʦʞʝʥʥʦʡ ʥʝʬʪʠ ʧʨʠ ʥ.ʫ. ʠ 

ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ) ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ISO 10790. 

ʇʨʠ ʨʘʩʯʝʪʝ ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʩʳ ʙʨʫʪʪʦ ʠ ʥʝʪʪʦ ʥʝʬʪʠ ʚʦʟʤʦʞʥʳ ʜʚʘ ʘʣʛʦʨʠʪʤʘ 

ʨʘʩʯʝʪʘ: ʜʣʷ ʪʦʚʘʨʥʦʡ ʥʝʬʪʠ - ʧʦ ɻʆʉʊ ʈ 8.595-2004 ʠʣʠ ʧʦ ɻʆʉʊ ʈ 8.903-2015, ʜʣʷ ʩʳʨʦʡ 
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ʥʝʬʪʠ - ʧʦ ʄʀ 2693-2001. ɺ ʚʳʯʠʩʣʠʪʝʣʝ ʧʨʠ ʚʳʙʦʨʝ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʝʪʘ ʥʝʬʪʴ ʩʯʠʪʘʝʪʩʷ ʪʦ-

ʚʘʨʥʦʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʡ ʩʚʦʙʦʜʥʦʛʦ ʠ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʦʚ, ʜʦʣʝ ʚʦʜʳ ʤʝʥʝʝ 1%. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚʳʯʠʩʣʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʚʭʦʜʘʤ ʚʳʯʠʩʣʠʪʝʣʷ, ʥʘʩʪʨʦʡʢʫ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʳʚʦʜ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʥʘʢʦʧʣʝʥʥʳʭ ʘʨʭʠʚʦʚ ʥʘ ʧʨʠʥʪʝʨ ʠ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʟʘʧʨʦʩʫ ʦʧʝʨʘʪʦʨʘ ʯʝʨʝʟ ʠʥʪʝʨ-

ʬʝʡʩʳ USB ʠʣʠ RS232 (ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʫʜʣʠʥʠʪʝʣʝʡ RS422) ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 

ʣʦʢʘʣʴʥʦʛʦ ʧʫʣʴʪʘ, ʣʠʙʦ ʯʝʨʝʟ ʧʦʜʢʣʶʯʝʥʠʝ ʧʦ ʩʝʪʠ Ethernet ʢ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ; 

- ʭʨʘʥʝʥʠʝ ʯʘʩʦʚʳʭ, ʩʫʪʦʯʥʳʭ ʠ ʤʠʥʫʪʥʳʭ ʘʨʭʠʚʦʚ ʜʣʷ ʠʟʤʝʨʝʥʥʳʭ ʠ ʚʳʯʠʩʣʝʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʘʨʭʠʚʘ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦ 10-ʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʩ ʛʣʫʙʠʥʦʡ ʥʝ ʤʝʥʝʝ 300 

ʩʫʪʦʢ; 

- ʧʝʨʝʜʘʯʫ ʘʨʭʠʚʥʳʭ ʠ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʠʩʪʝʤʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦ ʦʪʢʨʳʪʳʤ ʠ 

ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ ʩʚʷʟʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ Ethernet, RS-232 ʠ RS-485; 

- ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʩ ʮʝʣʴʶ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʠ ʨʘʩ-

ʩʯʠʪʳʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩʳ Ethernet, RS-232 ʠ RS-485;  

- ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʩʝʪʷʤ ʯʝʨʝʟ ʧʦʨʪ Ethernet, ʣʠʙʦ ʯʝʨʝʟ ʚʥʝʰʥʠʡ 

GSM/GPRS- ʤʦʜʝʤ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʧʦʨʪʫ RS-232; 

- ʭʨʘʥʝʥʠʝ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʙʦʪʫ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʪʝʯʝʥʠʝ 5-ʪʠ ʣʝʪ 

ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ; 

- ʨʘʙʦʪʫ ʩ ʧʨʦʛʨʘʤʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʥʘ ʢʦʤʧʴ-

ʶʪʝʨʝ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ Ethernet ʠʣʠ GSM/GPRS;  

- ʨʘʩʩʳʣʢʫ ʧʦ ʟʘʜʘʥʥʳʤ ʘʜʨʝʩʘʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʯʘʩʦʚʳʭ ʦʪʯʝʪʦʚ (ʝʞʝʯʘʩʥʦ ʠ ʝʞʝʩʫ-

ʪʦʯʥʦ) ʠ ʩʫʪʦʯʥʳʭ ʦʪʯʝʪʦʚ (ʝʞʝʤʝʩʷʯʥʦ). 

- ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʙʦʯʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʨʘʩʭʦʜʘ 

ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʶ ʨʘʩʭʦʜʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʬʪʠ ʠʣʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʉʀʂʅ), ʩʠʩʪʝʤ ʠʟʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʛʘʟʘ (ʉʀʂɻ) ʠ  ʩʠʩʪʝʤ ʠʟ-

ʤʝʨʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ (ʉʀʂɺ). 

ɺʳʯʠʩʣʠʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 8.733, ɻʆʉʊ ʈ 8.740, ɻʆʉʊ 8.611-2013 

ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ. 

 

1.4.2 ʂʦʥʩʪʨʫʢʮʠʷ 

 

1.4.2.1 ʂʦʥʩʪʨʫʢʮʠʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè 

 

ɺʳʯʠʩʣʠʪʝʣʠ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʧʣʘʩʪʤʘʩʩʦʚʦʤ ʢʦʨʧʫʩʝ ʜʣʷ 

ʥʘʩʪʝʥʥʦʛʦ ʤʦʥʪʘʞʘ ʠʣʠ ʥʘ DIN-ʨʝʡʢʫ 35 ʤʤ ʭ 7,5 ʤʤ.  
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ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʛʘʙʘʨʠʪʥʦ-ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʨʧʫʩʘ ʚʳʯʠʩʣʠʪʝʣʷ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʦʥʪʘʞʘ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʷʭ 1 ï 3.  

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥ ʛʨʘʬʠʯʝʩʢʠʡ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʠʥʜʠʢʘʪʦʨ ʩ ʨʘʟʨʝ-

ʰʝʥʠʝʤ 128x64 ʧʠʢʩʝʣʷ ʠ 8-ʠ ʢʥʦʧʦʯʥʘʷ ʢʣʘʚʠʘʪʫʨʘ. ʇʦʜ ʚʝʨʭʥʝʡ ʩʲʝʤʥʦʡ ʢʨʳʰʢʦʡ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʢʣʝʤʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ ʠ ʧʨʦʚʦʜʦʚ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ. ʅʘ ʥʠʞʥʝʡ ʧʘ-

ʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʷʪʴ ʛʝʨʤʦʚʚʦʜʦʚ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ ʧʨʦʚʦʜʦʚ ʦʪ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ ʠ ʢʘʙʝʣʷ 

ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ. ʅʘ ʚʝʨʭʥʝʡ ï ʨʘʟʲʝʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ.  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʣʝʤʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʨʠ ʦʪʢʨʳʪʦʡ ʚʝʨʭʥʝʡ ʢʨʳʰʢʝ ʚʳʯʠʩʣʠ-

ʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 4. 

 

1.4.2.2 ʂʦʥʩʪʨʫʢʮʠʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè 

 

 ɺʳʯʠʩʣʠʪʝʣʴ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʠʥ ɹɺ ʠ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʙʣʦ-

ʢʦʚ ɹʂʀ. ɹɺ ʠ ɹʂʀ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʧʣʘʩʪʤʘʩʩʦʚʦʤ ʢʦʨ-

ʧʫʩʝ ʜʣʷ ʥʘʩʪʝʥʥʦʛʦ ʤʦʥʪʘʞʘ ʠʣʠ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ. ɹɺ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-

360ɹè ʤʦʞʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʚ ʚʘʨʠʘʥʪʝ ʜʣʷ ɦ ʠʪʦʚʦʛʦ ʤʦʥʪʘʞʘ.  

ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʢ ʙʣʦʢʫ ɹʂʀ ʧʨʦʚʦʜʦʚ ʦʪ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ, ʦʙʲʝʜʠʥʝʥʠʝ ɹʂʀ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʩ ɹɺ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʣʝʤʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʜ ʚʝʨʭʥʝʡ ʩʲʝʤʥʦʡ ʢʨʳʰʢʦʡ 

ɹʂʀ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʛʘʙʘʨʠʪʥʦ-ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʨʧʫʩʦʚ ɹɺ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʤʦʥʪʘʞʘ (ʥʘʩʪʝʥʥʳʡ, ʥʘ DIN-ʨʝʡʢʫ, ʱʠʪʦʚʦʡ) ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʷʭ 5 ï 8.  

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ɹɺ ʨʘʩʧʦʣʦʞʝʥ ʛʨʘʬʠʯʝʩʢʠʡ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʠʥʜʠʢʘʪʦʨ ʩ ʨʘʟ-

ʨʝʰʝʥʠʝʤ 128 x 64 ʧʠʢʩʝʣʷ ʠ 8-ʠ ʢʥʦʧʦʯʥʘʷ ʢʣʘʚʠʘʪʫʨʘ. ʅʘ ʥʠʞʥʝʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʛʝʨ-

ʤʦʚʚʦʜ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ ʢʘʙʝʣʷ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʨʘʟʲʝʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʙʣʦʢʦʚ ɹʂʀ ʠ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʛʘʙʘʨʠʪʥʦ-ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʢʦʨʧʫʩʦʚ ɹʂʀ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʤʦʥʪʘʞʘ (ʥʘʩʪʝʥʥʳʡ ʠʣʠ ʥʘ DIN-ʨʝʡʢʫ) ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʷʭ 9, 10.  

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʙʣʦʢʘ ɹʂʀ ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʷ 

ɹʂʀ. ʇʦʜ ʚʝʨʭʥʝʡ ʩʲʝʤʥʦʡ ʢʨʳʰʢʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʢʣʝʤʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ 

ʠ ʧʨʦʚʦʜʦʚ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ. ʅʘ ʥʠʞʥʝʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʷʪʴ ʛʝʨʤʦʚʚʦʜʦʚ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ 

ʧʨʦʚʦʜʦʚ ʦʪ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ, ʢʘʙʝʣʝʡ ʩʝʪʝʚʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʣʝʤʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʨʠ ʦʪʢʨʳʪʦʡ ʚʝʨʭʥʝʡ ʢʨʳʰʢʝ ʙʣʦʢʘ ɹʂʀ 

ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 11. 
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1.5 ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 

 

1.5.1 ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè 

 

 ʄʘʨʢʠʨʦʚʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʠʧ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè, ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʠʟʛʦʪʦʚʠʪʝʣʷ, ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʠ ʟʥʘʢ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ. 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʟʥʘʢ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ ʥʘʥʝʩʝʥʳ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʚʳʯʠʩʣʠʪʝʣʷ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʥʘʥʝʩʝʥʳ ʥʘ ʧʨʘʚʦʡ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳ-

ʯʠʩʣʠʪʝʣʷ. 

ʇʣʦʤʙʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʧʨʠ ʚʳʧʫʩʢʝ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʦʚʝʨʠʪʝ-

ʣʝʤ ʧʨʠ ʧʦʚʝʨʢʝ ʚ ʜʚʫʭ ʚ ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʯʘʰʢʘʭ ʥʘ ʧʣʘʪʘʭ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ. ʄʝʩʪʘ ʧʣʦʤʙʠ-

ʨʦʚʘʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʚ ʇʨʠʣʦʞʝʥʠʠ 4. 

ʇʣʦʤʙʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʱʠʢʦʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʣʦʤʙʦʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʩʥʷʪʠʶ ʟʘʱʠʪʥʦʡ ʧʣʘʥʢʠ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ, ʦʪʢʣʶʯʘʶʱʝʡ ʢʣʶʯ ʙʣʦ-

ʢʠʨʦʚʢʠ. ʄʝʩʪʘ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʱʠʢʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʚ ʇʨʠʣʦ-

ʞʝʥʠʷʭ 1 ï 3. 

1.5.2 ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè 

 

 ʄʘʨʢʠʨʦʚʢʘ ɹɺ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʠʧ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè, ʥʘʠʤʝʥʦʚʘ-

ʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʷ, ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʠ ʟʥʘʢ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ. 

ʊʠʧ ʚʳʯʠʩʣʠʪʝʣʷ ʠ ʟʥʘʢ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ ʥʘʥʝʩʝʥʳ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ɹɺ. ʅʘʠʤʝʥʦʚʘ-

ʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʥʘʥʝʩʝʥʳ ʥʘ ʧʨʘʚʦʡ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɹɺ. 

ʇʣʦʤʙʠʨʦʚʘʥʠʝ ɹɺ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʧʨʠ ʚʳʧʫʩʢʝ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʦʚʝ-

ʨʠʪʝʣʝʤ ʧʨʠ ʧʦʚʝʨʢʝ ʚ ʧʣʦʤʙʠʨʦʚʦʯʥʦʡ ʯʘʰʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʦʜ ʟʘʱʠʪʥʦʡ ʧʣʘʥʢʦʡ: 

- ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʙʣʦʢʘ (ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ ʠ ʥʘ ʩʪʝʥʫ);  

- ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʙʣʦʢʘ (ʜʣʷ ʱʠʪʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʤʦʥʪʘʞʘ). 

ʄʝʩʪʘ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʚ ʇʨʠʣʦʞʝʥʠʷʭ 5 ï 8. 

ʇʣʦʤʙʠʨʦʚʘʥʠʝ ɹɺ ʧʦʩʪʘʚʱʠʢʦʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʣʦʤʙʦʡ, ʙʣʦʢʠʨʫʶʱʝʡ 

ʩʥʷʪʠʝ ʟʘʱʠʪʥʦʡ ʧʣʘʥʢʠ: 

- ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʙʣʦʢʘ (ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ ʠ ʥʘ ʩʪʝʥʫ);  

- ʥʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʙʣʦʢʘ (ʜʣʷ ʱʠʪʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʤʦʥʪʘʞʘ). 

ʄʝʩʪʘ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʱʠʢʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʚ ʇʨʠʣʦʞʝ-

ʥʠʷʭ 5 ï 8. 

ʄʘʨʢʠʨʦʚʢʘ ʙʣʦʢʘ ɹʂʀ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ. 

ʅʘʟʚʘʥʠʝ ʙʣʦʢʘ ʥʘʥʝʩʝʥʦ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʙʣʦʢʘ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʟʘʚʦʜ-

ʩʢʦʡ ʥʦʤʝʨ ʥʘʥʝʩʝʥʳ ʥʘ ʧʨʘʚʦʡ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʦʢʘ. 
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ʇʣʦʤʙʠʨʦʚʘʥʠʝ ʙʣʦʢʘ ɹʂʀ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʧʨʠ ʚʳʧʫʩʢʝ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʣʠ ʧʦʚʝʨʠʪʝʣʝʤ ʧʨʠ ʧʦʚʝʨʢʝ ʚ ʧʣʦʤʙʠʨʦʚʦʯʥʦʡ ʯʘʰʢʝ ʥʘ ʧʣʘʪʝ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ. 

ʄʝʩʪʘ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ ʚ ʇʨʠʣʦʞʝʥʠʠ 11. 

ʇʣʦʤʙʠʨʦʚʘʥʠʝ ʙʣʦʢʘ ɹʂʀ ʧʦʩʪʘʚʱʠʢʦʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʣʦʤʙʦʡ, ʙʣʦʢʠ-

ʨʫʶʱʝʡ ʩʥʷʪʠʝ ʟʘʱʠʪʥʦʡ ʧʣʘʥʢʠ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ. 

ʄʝʩʪʘ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʧʦʩʪʘʚʱʠʢʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ ʚ ʇʨʠʣʦʞʝʥʠʷʭ 

9, 10. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 

2.1 ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 220 ɺ ʚ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ɺʳʯʠʩʣʠʪʝʣʴ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʤ ʧʦʤʝʱʝʥʠʠ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ 

ʚʳʯʠʩʣʠʪʝʣʶ ʠʩʢʨʦʦʧʘʩʥʳʭ ʮʝʧʝʡ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʠʩʢʨʦʟʘ-

ʱʠʪʳ. 

ʂ ʨʘʙʦʪʝ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʮʘ, ʠʟʫʯʠʚʰʠʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʳʯʠʩʣʠʪʝʣʷ, ʜʦʩʪʠʛʰʠʝ 18 ʣʝʪ, ʠʤʝʶʱʠʝ ʛʨʫʧʧʫ ʧʦ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʥʠʞʝ II, ʫʜʦʩʪʦ-

ʚʝʨʝʥʠʝ ʥʘ ʧʨʘʚʦ ʨʘʙʦʪʳ ʥʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʜʦ 1000 ɺ ʠ ʧʨʦʰʝʜʰʠʝ ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʪʝʭʥʠʢʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʚʳʯʠʩʣʠʪʝʣʷ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʦʛʣʘʩʥʦ ʤʘʨʢʠʨʦʚʢʝ 

ʪʦʣʴʢʦ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ çʇʨʘʚʠʣʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè, çʇʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè ʠ ɻʆʉʊ 12.2.007.0. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ - ʧʦ ɻʆʉʊ 12.3.019. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʚʥʝʰʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʳʯʠʩʣʠʪʝʣʷ ʠʣʠ ʩʝʪʝʚʦʡ ʧʨʦʚʦʜʢʠ ʩʣʝʜʫʝʪ ʦʪ-

ʢʣʶʯʠʪʴ ʧʨʠʙʦʨ ʜʦ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʨʝʤʦʥʪʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ ʧʦ ʤʦʥʪʘʞʫ, ʧʫʩʢʦʥʘʣʘʜʢʝ ʠʣʠ ʨʝʤʦʥʪʫ ʚʳʯʠʩʣʠʪʝʣʷ ʟʘʧʨʝʱʘʝʪʩʷ: 

- ʧʨʦʠʟʚʦʜʠʪʴ ʩʤʝʥʫ ʵʣʝʢʪʨʦʨʘʜʠʦʵʣʝʤʝʥʪʦʚ ʚʦ ʚʢʣʶʯʝʥʥʦʤ ʧʨʠʙʦʨʝ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʠʩʧʨʘʚʥʳʝ ʵʣʝʢʪʨʦʨʘʜʠʦʧʨʠʙʦʨʳ, ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʳ, ʣʠʙʦ ʙʝʟ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʠʭ ʢʦʨʧʫʩʦʚ ʢ ʰʠʥʝ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ. 

ʈʦʟʝʪʢʠ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 220 ɺ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʷ 

ʠ ʧʦʜʩʦʝʜʠʥʷʝʤʳʭ ʢ ʥʝʤʫ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʟʘʟʝʤʣʷʶ-

ʱʝʛʦ ʢʦʥʪʘʢʪʘ ʩʝʪʝʚʦʡ ʚʠʣʢʠ ʩ ʦʙʱʠʤ ʢʦʥʪʫʨʦʤ ʟʘʟʝʤʣʝʥʠʷ. 
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2.2 ʇʦʜʛʦʪʦʚʢʘ ʚʳʯʠʩʣʠʪʝʣʷ ʢ ʨʘʙʦʪʝ 

2.2.1 ʋʩʪʘʥʦʚʢʘ ʥʦʤʝʨʦʚ ʙʣʦʢʦʚ ɹʂʀ 

 ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-

360ɹè. ʅʦʤʝʨ ʙʣʦʢʘ ɹʂʀ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 1 ʠ 2 (ADDR), ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʤʠ ʥʘ ʧʣʘʪʝ ɹʂʀ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 11) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ: 

 

 

 

ʅʦʤʝʨ ʙʣʦʢʘ ɹʂʀ 
ʇʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ NUM PIC 

1 2 

1 OFF OFF 

2 ON OFF 

3 OFF ON 

4 ON ON 

 

 ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ɹɺ ʩ ʜʚʫʤʷ 

ʠ ʙʦʣʝʝ ʙʣʦʢʘʤʠ ɹʂʀ, ʚ ʥʝʤ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʣʦʢʦʚ ɹʂʀ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ. 

2.2.2 ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ ʚʳʯʠʩʣʠʪʝʣʝ ʧʘʨʘʤʝʪʨʦʚ ʫʟʣʘ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ (ʜʘʣʝʝ ʇʂ), ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢ ʚʳʯʠʩʣʠʪʝʣʶ. ʇʨʠ ʵʪʦʤ ʇʂ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʦʜʥʦʡ ʠʟ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ WINDOWS 98, 98SE, ME, 2000, ʍʈ, 

VISTA, WINDOWS 7, WINDOWS 8, WINDOWS 10. 

 ɼʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ɹɺ ʙʝʟ ʙʣʦʢʦʚ ɹʂʀ.  

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  

1) ʇʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʃʇ-USB, ʚʭʦʜʷʱʝʡ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ. ɼʣʷ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ ʃʇ-USB ʚ ʇʂ ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʦʨʪ USB ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥ ʦʙʦʟʨʝʚʘʪʝʣʴ Microsoft Internet Explorer 6.0 ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʚʝʨʩʠʠ. ʀʥʩʪʨʫʢʮʠʷ 

ʧʦ ʫʩʪʘʥʦʚʢʝ ʃʇ-USB ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʠʩʢʝ, ʚʭʦʜʷʱʝʤ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ.  

2) ʇʨʠ ʧʦʤʦʱʠ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ Web-ʙʨʘʫʟʝʨʘ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝ-

ʨʝʟ ʧʦʨʪ Ethernet ʢʘʢ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʚʳʯʠʩʣʠʪʝʣʴ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʚʩʝʤ ʢʣʠ-

ʝʥʪʘʤ ʣʦʢʘʣʴʥʦʡ (ʠʣʠ ʛʣʦʙʘʣʴʥʦʡ) ʩʝʪʠ. ɼʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʥʘʙʨʘʪʴ ʚ 

ʙʨʘʫʟʝʨʝ ʩʪʨʦʢʫ http://aaa.bbb.ccc.ddd, ʛʜʝ aaa.bbb.ccc.ddd ï IP ʘʜʨʝʩ ʚʳʯʠʩʣʠʪʝʣʷ. ʆʧʠʩʘʥʠʝ 

ʥʘʩʪʨʦʝʢ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ ʚ ʧ. 2.3.5. 
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ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʳ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʚʪʦʨʦʛʦ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʚ ʃʇ-USB ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʚʳʯʠʩʣʠʪʝʣʶ 

(ʦʢʥʦ ʅʘʩʪʨʦʡʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʠ ʥʘʩʪʨʦʝʢ ʩʝʪʠ Ethernet (ʦʢʥʦ ʅʘʩʪʨʦʡʢʠ ʩʝʪʠ). 

ʇʦʨʷʜʦʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟʣʦʞʝʥ ʥʠʞʝ ʚ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʘʭ. 

2.2.2.1 ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʧʨʠʙʦʨʫ 

ɺ ʧʨʠʙʦʨʝ ʨʝʘʣʠʟʦʚʘʥʦ ʪʨʠ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ ʥʘʩʪʨʦʡʢʘʤ: 

1) ʅɸɹʃʖɼɸʊɽʃʔ. ɸʚʪʦʨʠʟʘʮʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʦʩʤʘʪ-

ʨʠʚʘʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʥʘ ʦʧʠʩʘʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʯʝʨʝʟ Web-ʙʨʘʫʟʝʨ ʠ ʃʇ-USB. ʅʘ 

ʵʢʨʘʥʝ ʚʳʯʠʩʣʠʪʝʣʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʦʩʤʘʪ-

ʨʠʚʘʪʴ ʘʨʭʠʚ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʯʸʪʥʳʭ ʬʦʨʤ. ʊʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴ 

ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʚʳʚʦʜʠʤʳʭ ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʶ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʚʠʘʪʫʨʳ 

ʚʳʯʠʩʣʠʪʝʣʷ.  

2) ʆʇɽʈɸʊʆʈ. ʊʨʝʙʫʝʪʩʷ ʘʚʪʦʨʠʟʘʮʠʷ. ʇʦʤʠʤʦ ʜʝʡʩʪʚʠʡ, ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʥʘʙʣʶʜʘ-

ʪʝʣʷ ʯʝʨʝʟ Web-ʙʨʘʫʟʝʨ ʠ ʃʇ-USB, ʨʘʟʨʝʰʝʥ ʧʨʦʩʤʦʪʨ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ, ʠʟʤʝʥʝʥʠʝ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʨʝʜʳ, ʥʘʩʪʨʦʡʢʘ ʬʦʨʤʘʪʘ ʚʳʚʦʜʘ, ʚʳʚʦʜ ʦʪʯʸʪʥʳʭ ʬʦʨʤ. ʉ ʢʣʘʚʠʘʪʫʨʳ ʚʳʯʠʩʣʠʪʝʣʷ 

ʜʦʧʫʩʢʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ, ʥʘʩʪʨʦʡʢʘ ʦʧʮʠʡ ʧʨʠʥʪʝʨʘ, ʚʳʚʦʜ ʦʪ-

ʯʸʪʥʳʭ ʬʦʨʤ ʥʘ ʧʝʯʘʪʴ.  

3) ʅɸʃɸɼʏʀʂ. ʊʨʝʙʫʝʪʩʷ ʘʚʪʦʨʠʟʘʮʠʷ (ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʣʶʯʝʥʠʝ ʢʣʶʯʘ ʙʣʦʢʠʨʦʚʢʠ ʧʫʪʸʤ ʩʥʷʪʠʷ ʧʣʘʥʢʠ ʩʧʨʘʚʘ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ). 

ʇʦʤʠʤʦ ʜʝʡʩʪʚʠʡ, ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʆʇɽʈɸʊʆʈɸ, ʯʝʨʝʟ Web-ʙʨʘʫʟʝʨ ʠ ʃʇ-USB ʨʘʟʨʝʰʝʥʦ 

ʠʟʤʝʥʝʥʠʝ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʧʠʩʘʥʠʷ ʫʟʣʘ ʫʯʸʪʘ. ʉ ʢʣʘʚʠʘʪʫʨʳ ʚʳʯʠʩʣʠʪʝʣʷ ʜʦʧʫʩʢʘʝʪʩʷ: 

¶ ʩʙʨʦʩ ʠʥʪʝʛʨʘʪʦʨʦʚ (ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʢʣʶʯʘ ʙʣʦʢʠʨʦʚʢʠ); 

¶ ʦʯʠʩʪʢʘ ʘʨʭʠʚʦʚ (ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʢʣʶʯʘ ʙʣʦʢʠʨʦʚʢʠ). 

¶ ʧʝʨʝʭʦʜ ʚ ʨʝʞʠʤ ʧʦʚʝʨʢʠ (ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʢʣʶʯʘ ʙʣʦʢʠʨʦʚʢʠ); 

¶ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʯʘʩʦʚ ʠ ʚʨʝʤʝʥʠ ʧʦʜʩʚʝʪʢʠ ɾʂ-ʠʥʜʠʢʘʪʦʨʘ ʚʳʯʠʩʣʠʪʝʣʷ (ʧʨʠ 

ʦʪʢʣʶʯʝʥʠʠ ʢʣʶʯʘ ʙʣʦʢʠʨʦʚʢʠ); 

¶ ʧʝʨʝʭʦʜ ʚ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʜʘʪʯʠʢʦʚ; 

¶ ʥʘʩʪʨʦʡʢʘ ʠʥʪʝʨʬʝʡʩʥʳʭ ʧʦʨʪʦʚ; 

¶ ʥʘʩʪʨʦʡʢʘ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

ʇʫʥʢʪʳ ʤʝʥʶ ʩʙʨʦʩ ʠʥʪʝʛʨʘʪʦʨʦʚ, ʦʯʠʩʪʢʘ ʘʨʭʠʚʦʚ, ʧʦʚʝʨʢʘ, ʩʠʩʪʝʤʘ ʧʨʠ ʦʪʢʣʶʯʝʥ-

ʥʦʤ ʢʣʶʯʝ ʙʣʦʢʠʨʦʚʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʤʝʥʶ ʚʳʯʠʩʣʠʪʝʣʷ, ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʢʣʶʯʝ ï ʦʪʩʫʪ-

ʩʪʚʫʶʪ. 

2.2.2.2 ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠ ʘʚʪʦʨʠʟʘʮʠʷ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʜʢʣʶʯʠʪʝ ʚʳʯʠʩʣʠʪʝʣʴ ʢ ʢʦʤʧʴʶʪʝʨʫ (ʧʦʨʷʜʦʢ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʦʧʠʩʘʥ ʥʠʞʝ ʚ ʧ.2.2.3.4) ʠ ʟʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ ʃʇ-USB.  
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ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʃʇ-USB ʧʨʠ ʦʪ-

ʢʣʶʯʝʥʥʦʤ ʢʣʶʯʝ ʙʣʦʢʠʨʦʚʢʠ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚ ʜʦʩʪʫʧʘ ʟʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ ʃʇ-USB ʠ 

ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʅʘʩʪʨʦʡʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʩʪʨʦʡʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʫʩʢʝ ʧʨʠʙʦʨʘ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʘ ʩ ʧʨʘʚʘʤʠ ʅʘʣʘʜʯʠʢ ï ç1000000è, ʜʣʷ ʜʦʩʪʫʧʘ ʩ ʧʨʘ-

ʚʘʤʠ ʆʧʝʨʘʪʦʨ1 ï ç0000001è,  ʆʧʝʨʘʪʦʨ2 ï ç0000002è, ʆʧʝʨʘʪʦʨ3 ï ç0000003è,  ʆʧʝʨʘʪʦʨ4 ï 

ç0000004è. ɺ ʵʪʦʤ ʦʢʥʝ ʚʦʟʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʟʥʘʯʝʥʠʡ ʠʭ ʧʘʨʦʣʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʯʠʩʣʦ ʦʪ 0000001 ʜʦ 9999999.   

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʧʘʨʦʣʷ ʜʣʠʥʦʡ 7 ʟʥʘʯʘʱʠʭ ʮʠʬʨ (ʥʫʣʠ ʩʣʝʚʘ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ) ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʅɸʃɸɼʏʀʂ, ʧʨʠ ʜʣʠʥʝ ʧʘʨʦʣʷ ʤʝʥʴʰʝ 7 ʟʥʘʢʦʚ ï 

ʆʇɽʈɸʊʆʈ. ɺʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʜʦ 5 ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʧʠʩʘʥʳ ʩ ʧʘʨʦʣʝʤ ç0000000è.  

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʧʘʨʦʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʮʝʜʫʨʝ ʘʚʪʦʨʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʦʙ-

ʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ ʦʧʝʨʘʪʦʨʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʳʯʠʩʣʠʪʝʣʝʤ ʩ ʝʛʦ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʩ ʇʂ 

ʯʝʨʝʟ Web-ʙʨʘʫʟʝʨ ʠ ʃʇ-USB. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʚʳʯʠʩʣʠʪʝʣʷ ʜʣʷ ʜʝʡʩʪʚʠʡ, ʪʨʝʙʫʶʱʠʭ ʘʚʪʦʨʠʟʘʮʠʠ, ʥʘ ʵʢʨʘʥʝ 

ʚʳʚʦʜʠʪʩʷ ʟʘʧʨʦʩ ʥʘ ʘʚʪʦʨʠʟʘʮʠʶ: ʩʧʨʘʚʘ ʨʘʟʤʝʱʘʝʪʩʷ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʫʨʦ-

ʚʝʥʴ ʜʦʩʪʫʧʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʩʣʝʚʘ ï ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʧʘʨʦʣʷ. ɺʳʙʦʨ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʢʥʦʧʢʦʡ F1, ʟʘʜʘʥʠʝ ʧʘʨʦʣʷ ï ʢʥʦʧʢʘʤʠ ʢʣʘʚʠʘʪʫʨʳ ƶ, Ƹ, Ʒ, ƹ, 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʚʝʜʝʥʥʦʛʦ ʧʘʨʦʣʷ ï ʢʥʦʧʢʦʡ ɺɺʆɼ.  ʇʨʦʮʝʜʫʨʘ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʇʂ ʯʝʨʝʟ 

Web-ʙʨʘʫʟʝʨ ʠ ʃʇ-USB ʘʥʘʣʦʛʠʯʥʘ, ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ: 

 
ɸʚʪʦʨʠʟʘʮʠʷ ʦʩʪʘʸʪʩʷ ʘʢʪʠʚʥʦʡ ʚ ʪʝʯʝʥʠʝ 5-ʪʠ ʤʠʥʫʪ. ɺ ʪʝʯʝʥʠʝ ʵʪʠʭ 5-ʪʠ ʤʠʥʫʪ ʧʨʠ 

ʜʝʡʩʪʚʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʪʘʢʦʡ ʞʝ ʠʣʠ ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʘ, ʧʘʨʦʣʴ ʟʘʧʨʘʰʠʚʘʪʴʩʷ ʥʝ 
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ʙʫʜʝʪ. ɽʩʣʠ ʚ ʤʦʤʝʥʪ ʧʦʧʳʪʢʠ ʘʚʪʦʨʠʟʘʮʠʠ ʥʘ ʜʦʩʪʫʧ ʢ ʧʨʠʙʦʨʫ ʫʞʝ ʘʚʪʦʨʠʟʦʚʘʥ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ, ʪʦ ʧʝʨʝʜ ʟʘʧʨʦʩʦʤ ʧʘʨʦʣʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʩ ʥʘʟʚʘʥʠʝʤ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠ ʪʦʯʢʦʡ ʚʭʦʜʘ ʚ ʧʨʠʙʦʨ (USB, RS232, IP-ʘʜʨʝʩ, ʢʦʥʩʦʣʴ ʚʳʯʠʩʣʠʪʝʣʷ). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʘʚʪʦʨʠʟʦʚʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ. ʇʨʠ ʚʚʦʜʝ ʧʨʘʚʠʣʴ-

ʥʦʛʦ ʧʘʨʦʣʷ ʜʣʷ ʚʥʦʚʴ ʩʦʚʝʨʰʘʝʤʦʡ ʘʚʪʦʨʠʟʘʮʠʠ, ʧʨʝʜʳʜʫʱʘʷ ʘʚʪʦʨʠʟʘʮʠʷ ʘʥʥʫʣʠʨʫʝʪʩʷ. 

2.2.2.3 ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 1é10 ʧʦʜʢʣʶʯʠʪʝ ʚʳʯʠʩʣʠ-

ʪʝʣʴ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠ ʫʩʪʘʥʦʚʠʪʝ ʤʝʞʜʫ ʥʠʤʠ ʩʚʷʟʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ ʃʇ-USB ʠʣʠ Web-

ʙʨʘʫʟʝʨʘ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ ʚ ʧ.2.2.2. ʆʪʢʣʶʯʠʪʝ ʢʣʶʯ ʙʣʦʢʠʨʦʚʢʠ ʠ ʚʳʧʦʣʥʠʪʝ ʘʚʪʦʨʠʟʘʮʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʫʨʦʚʥʝʤ ʅʘʣʘʜʯʠʢ. 

ɺr ʙʝʨʠʪʝ ʚ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ (ʦʢʥʦ ʩʣʝʚʘ) ʪʨʫʙʦʧʨʦʚʦʜ, ʢʦʪʦʨʳʡ ʙʫʜʝʪʝ ʦʧʠʩʳʚʘʪʴ, ʠ 

ʱʝʣʢʥʠʪʝ ʥʘ ʥʝʤ ʤʳʰʢʦʡ. ɺʳʙʝʨʠʪʝ ʚ ʵʪʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʫʥʢʪ ʆʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʘ-

ʜʘʡʪʝ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʳʚʘʝʤʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɼʣʷ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʧʫʥʢʪʳ ʦʧʠʩʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠʤʝʶʪ ʨʘʩʢʨʳʚʘʶʱʝʝʩʷ ʤʝʥʶ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ 

ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Web-ʙʨʘʫʟʝʨ ʚʳʙʨʘʥ ʊʨʫʙʦʧʨʦʚʦʜ ˉ7 ʠ ʦʪʢʨʳʪ ʧʫʥʢʪ ʦʧʠʩʘʥʠʝ ʧʘʨʘ-

ʤʝʪʨʦʚ: 

 
 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ (ʢʦʣʠʯʝʩʪʚʘ) ʠʣʠ ʦʧʠʩʳʚʘʝʤʦʡ ʩʠ-

ʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚʳʙʝʨʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʭʦʜʘ ʠʣʠ ʪʠʧ ʩʠ-

ʩʪʝʤʳ ʚ ʧʫʥʢʪʝ ʊʠʧ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ/ʩʠʩʪʝʤʳ. ʉʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʠ ʩʠʩʪʝʤ 

ʧʨʠʚʝʜʝʥ ʚ ʦʪʢʨʳʪʦʤ ʦʢʥʝ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ:  
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ʆʧʠʩʘʥʠʝ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʠ ʪʠʧʦʚ ʩʠʩʪʝʤ ʜʣʷ ʵʪʦʛʦ ʧʫʥʢʪʘ: 
 

ʊʠʧ ʜʘʪʯʠʢʘ ʨʘʩ-

ʭʦʜʘ/ʩʠʩʪʝʤʳ 
ʆʧʠʩʘʥʠʝ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʠʣʠ ʩʠʩʪʝʤʳ 

ʊʨʫʙʦʧʨʦʚʦʜ ʥʝ ʦʧʠ-

ʩʘʥ 

ɺʳʯʠʩʣʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ 

ʉʋ ʧʦ ɻʆʉʊ 8.586 
ʉʫʞʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ (ʜʠʘʬʨʘʛʤʘ ʩ ʫʛʣʦʚʳʤ, ʬʣʘʥʮʝʚʳʤ, ʪʨʝʭʨʘʜʠʫʩʥʳʤ 

ʦʪʙʦʨʦʤ, ʩʦʧʣʦ ʀʉɸ1932, ʩʦʧʣʦ ɺʝʥʪʫʨʠ)  

ʉʋ ʧʦ ʄʀ 3152 
ʉʫʞʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ (ʜʠʘʬʨʘʛʤʘ ʩ 

ʫʛʣʦʚʳʤ ʦʪʙʦʨʦʤ, ʩʦʧʣʦ ʀʉɸ1932)  

ʉʋ ʧʦ ʄʀ 3416 ɼʠʘʬʨʘʛʤʳ ʩʝʨʠʡ çRosemount 1595è, çRosemount 405è 

ʆʩʨʝʜʥʷʶʱʠʝ ʥʘʧʦʨ-

ʥʳʝ ʪʨʫʙʢʠ   

ʆʩʨʝʜʥʷʶʱʠʝ ʥʘʧʦʨʥʳʝ ʪʨʫʙʢʠ ʪʠʧʘ ANNUBAR ʠ ITABAR 

ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ ʩ ʯʘʩʪʦʪʥʳʤ, ʠʤʧʫʣʴʩʥʳʤ ʠʣʠ ʪʦʢʦʚʳʤ ʚʳʭʦʜʦʤ 

ɼʘʪʯʠʢ ʢʦʣʠʯʝʩʪʚʘ ɼʘʪʯʠʢ ʢʦʣʠʯʝʩʪʚʘ ʩ ʠʤʧʫʣʴʩʥʳʤ ʚʳʭʦʜʦʤ 

ʊʝʧʣʦʚʘʷ ʩʠʩʪʝʤʘ  

 

ʊʝʧʣʦʚʘʷ ʩʠʩʪʝʤʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ ʨʘʩ-

ʭʦʜʘ ʥʘ ʧʦʜʘʶʱʝʤ, ʦʙʨʘʪʥʦʤ, ʧʦʜʧʠʪʦʯʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

ʊʦʣʴʢʦ ʵʥʪʘʣʴʧʠʷ 
ɼʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʥʝʪ, ʫʩʪʘʥʦʚʣʝʥ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ (ʦʙʨʘʪʥʳʡ ʪʨʫʙʦ-

ʧʨʦʚʦʜ ʚ ʪʝʧʣʦʚʦʡ ʩʠʩʪʝʤʝ) 

ʋʋʅ 
ʋʟʝʣ ʫʯʝʪʘ ʥʝʬʪʠ (ʋʋʅ), ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 

ʜʦ 4-ʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʣʠʥʠʡ) 

ʂʄʍ ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʂʄʍ) 

ʕʣʝʢʪʨʦʩʯʝʪʯʠʢ ʕʣʝʢʪʨʦʩʯʝʪʯʠʢ ʩ ʠʤʧʫʣʴʩʥʳʤ ʚʳʭʦʜʦʤ 

GE Panametrics ʧʦʜ-

ʢʣʶʯʝʥʠʝ Modbus 

RTU 

ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʨʘʩʭʦʜʘ ʛʘʟʘ GE Panametrics 

 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʪʝʧʣʦʚʘʷ ʩʠʩʪʝʤʘ, ʋʋʅ, ʂʄʍ) ʩʦʟʜʘʶʪʩʷ ʬʦʨʤʘʣʴ-

ʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʟʘʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ. ɺ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʬʦʨʤʘʣʴ-

ʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʢʣʶʯʘʶʪʩʷ ʨʝʘʣʴʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʩ ʫʯʝʪʦʤ ʠʭ ʥʘʟʥʘʯʝʥʠʷ. 
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ʇʨʠ ʦʧʠʩʘʥʠʠ ʪʝʧʣʦʚʦʡ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʜʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʫʣ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʢʘʟʘʥʠʝʤ ʧʦʜʘʶ-

ʱʝʛʦ, ʦʙʨʘʪʥʦʛʦ ʠ ʧʦʜʧʠʪʦʯʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʦʚ): 

 

 

 

 
 

 

 

ɼʣʷ ʫʟʣʦʚ ʫʯʝʪʘ ʥʝʬʪʠ ʟʘʜʘʶʪʩʷ ʥʦʤʝʨʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʣʠʥʠʡ         1 

é 4 ʠ ʤʘʩʢʘ ʦʪʢʣʶʯʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠʟ ʫʯʝʪʘ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʘʩʢʘ ʦʪʢʣʶʯʝʥʠʷ ʣʠʥʠʡ ʋʋʅ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʯʠʩʣʦ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʯʠʩʣʝʥʳ ʥʦ-

ʤʝʨʘ ʦʪʢʣʶʯʝʥʥʳʭ ʣʠʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʦʤʝʨʘ ʦʪʢʣʶʯʝʥʥʳʭ ʣʠʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʚʧʠʩʘʥʳ ʚ ʧʨʦ-

ʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʣʠʥʠʡ ˉ2 ʠ ˉ4 ʚ ʵʪʦʪ ʨʝʛʠʩʪʨ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʧʠʩʘʪʴ ʯʠʩʣʦ 24 ʠʣʠ 42, ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʪʦʣʴʢʦ ʣʠʥʠʠ ˉ3 ï ʯʠʩʣʦ 3. 

ɼʣʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʂʄʍ) ʟʘʜʘʶʪʩʷ ʥʦʤʝʨʘ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠ ʵʪʘʣʦʥʥʦʡ ʣʠʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ ʠʣʠ ʚʨʝʤʷ ʚʳʧʦʣ-

ʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʷ. ʇʘʨʘʤʝʪʨ çʂʦʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚè ʟʘʜʘʝʪʩʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʦʚ ʢʦʣʠʯʝʩʪʚʘ, ʧʘʨʘʤʝʪʨ çɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡè - ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʠʣʠ ʩʫʞʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ.  
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʷ ʜʣʷ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʧʠʩʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
 

ʇʨʠ ʨʘʙʦʪʝ ʚʳʯʠʩʣʠʪʝʣʷ  ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʨʘʩʭʦʜʘ ʛʘʟʘ GE Panametrics ʤʦʜʝʣʝʡ 

IGM878 ʠ IGM868i, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʧʦʨʪʘʤ RS-232-1, RS-232-2, RS-485,  ʚ ʩʚʷʟʠ ʩ ʥʝ-

ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʦʤ Modbus ʚ ʩʪʨʦʢʝ ʊʠʧ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ/ʩʠʩʪʝʤʳ ʟʘʜʘʝʪʩʷ  ʟʥʘʯʝ-

ʥʠʝ GE Panametrics ʧʦʜʢʣʶʯʝʥʠʝ Modbus RTUè. ɺ ʦʪʢʨʳʚʘʶʱʝʡʩʷ ʩʪʨʦʢʝ ʊʠʧ ʠ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʨʘʩʭʦʜʦʤʝʨʦʚ  ʟʘʜʘʝʪʩʷ ʦʜʥʦ ʠʟ 4-ʭ ʟʥʘʯʝʥʠʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʠʞʝ: 
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ɺ ʩʪʨʦʢʝ ʀʟʤʝʨʷʝʤʘʷ ʩʨʝʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ ʠʟ ʩʣʝʜʫʶʱʝʛʦ 

ʩʧʠʩʢʘ: 

 

 

ʉʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʦʧʠʩʳʚʘʝʤʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳ-

ʙʨʘʥʥʦʛʦ ʪʠʧʘ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ/ʩʠʩʪʝʤʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʘ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʩʫʞʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʣʝʝ ʉʋ) ʧʦ 

ɻʆʉʊ 8.586 ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʦʣʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʦʤ ʉʋ, ʚʳʧʦʣʥʝʥ-

ʥʦʛʦ ʧʦ ʧʨʦʛʨʘʤʤʝ ʈʘʩʭʦʜʦʤʝʨ-ʀʉʆ ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʡ.  

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʚʳʙʨʘʥ ʪʠʧ ʉʋ ï ʜʠʘʬʨʘʛʤʘ ʩ ʫʛʣʦʚʳʤ ʩʧʦʩʦʙʦʤ ʦʪʙʦʨʘ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʟʘʜʘʥʠʷ ʪʠʧʘ ʉʋ ï ʜʠʘʬʨʘʛʤʘ ʩ ʬʣʘʥʮʝʚʳʤ ʦʪʙʦʨʦʤ, ʜʠʘʬʨʘʛʤʘ ʩ ʪʨʝʭʨʘ-

ʜʠʫʩʥʳʤ ʦʪʙʦʨʦʤ, ʩʦʧʣʦ ɺʝʥʪʫʨʠ, ʩʦʧʣʦ ISA1932. 
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ʇʘʨʘʤʝʪʨ çʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘè ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʧʝʨʝʧʘʜʫ ʧʨʠ ʚʝʨʭʥʝʤ ʜʦʧʫʩʪʠʤʦʤ ʧʨʝʜʝʣʝ ʧʦʛʨʝʰʥʦʩʪʠ ʫʟʣʘ ʫʯʝʪʘ. ʇʘʨʘʤʝʪʨ çʇʝʨʝ-

ʧʘʜ ʜʘʚʣʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘè, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʝʨʭʥʝʤʫ ʧʨʝʜʝʣʫ ʠʟʤʝʨʝʥʠʷ ʩʪʘʨʰʝʛʦ ʜʘʪʯʠʢʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʟʘʜʘʥʠʠ ʵʪʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ, ʨʘʚʥʳʤʠ ʥʫʣʶ, ʢʦʥʪʨʦʣʴ ʚʳʭʦʜʘ ʨʘʩʭʦʜʘ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ. 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚʳʯʠʩʣʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ 

ʩ 2-ʤʷ ʠ 3-ʤʷ ʜʘʪʯʠʢʘʤʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ 

ʦʧʠʩʘʥ ʥʠʞʝ ʚ ʧ. 2.2.2.4. 

ʇʘʨʘʤʝʪʨ çʉʠʛʥʘʣʠʟʘʮʠʷè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥ-

ʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʫʟʝʣ ʫʯʝʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʤʫ ʩʠʛʥʘʣʫ ʣʦʛʠʯʝʩʢʠʡ ʚʭʦʜ ʦʧʠʩʳ-

ʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʩ ʚʳʭʦʜʦʤ çʟʘʤʢʥʫʪʦ-ʨʘʟʦʤʢʥʫʪʦè ʢ ʚʭʦʜʘʤ D1éD6.  
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ʇʨʠ ʵʪʦʤ ʟʘʜʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ (çʟʘʤʢʥʫʪʦè ʠʣʠ çʨʘʟʦʤʢʥʫʪʦè), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʨʫʰʝ-

ʥʠʶ ʜʦʩʪʫʧʘ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʅʉ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʝʪ ʨʘʩ-

ʭʦʜʘ ʧʦ ʟʥʘʯʝʥʠʶ çɼʦʛʦʚʦʨʥʦʡ ʨʘʩʭʦʜ ʧʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʢʘʟʝè. 

ʇʘʨʘʤʝʪʨ çʄʠʥʠʤʘʣʴʥʳʡ ʫʯʠʪʳʚʘʝʤʳʡ ʧʝʨʝʧʘʜ ʚ % ʦʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʤʣʘʜʰʝʛʦ ʜʘʪ-

ʯʠʢʘè ʟʘʜʘʝʪʩʷ ʜʣʷ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʤʣʘʜʰʝʛʦ 

ʜʘʪʯʠʢʘ ʠ ʦʟʥʘʯʘʝʪ ʧʨʝʜʝʣ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ ʫʯʝʪ ʨʘʩʭʦʜʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʨʘʚʝʥ ʩʫʤʤʘʨʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʛʨʝʰʥʦʩʪʠ ʤʣʘʜ-

ʰʝʛʦ ʜʘʪʯʠʢʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʷ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʪʦʢʦʚʦʛʦ ʩʠʛ-

ʥʘʣʘ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ. 

ɼʦʛʦʚʦʨʥʦʡ ʨʘʩʭʦʜ ʧʨʠ ʅʉ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ: 

- ʟʘʜʘʚʘʝʤʦʤʫ ʟʥʘʯʝʥʠʶ; 

- ʨʘʩʭʦʜʫ ʥʘ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʅʉ.  

ʉʠʛʥʘʣ ʦʧʦʚʝʱʝʥʠʷ ʦ ʅʉ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴʩʷ ʥʘ ʦʜʠʥ ʠʟ ʚʳʭʦʜʦʚ ALARM 1, ALARM2 ʠʣʠ ʥʘ 

ʦʙʘ ʵʪʠʭ ʚʳʭʦʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʉʠʛʥʘʣʳ ALARM 1, ALARM2 ʠ ʠʭ ʦʙʱʠʡ ʚʳʚʦʜ ALARMCOM 

ʚʳʚʝʜʝʥʳ ʥʘ ʨʘʟʲʝʤ RS485/ALARM  ʚ ʚʳʯʠʩʣʠʪʝʣʝ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʠ ʥʘ ʨʘʟʲʝʤ 

RS485/ɹʂʀ/ALARM  - ʚ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè. ʅʦʤʝʨʘ ʢʦʥʪʘʢʪʦʚ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʇʨʠʣʦʞʝʥʠʠ 16. ʉʭʝʤʳ ʚʳʭʦʜʥʳʭ ʢʘʩʢʘʜʦʚ ʩʠʛʥʘʣʦʚ ALARM1 ʠ ALARM2, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ ʨʝʣʝ ʢ ʚʳʭʦʜʫ ALARM1 ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 15. 

ʅʘ ʚʳʭʦʜʳ ALARM 1, ALARM2 ʚʦʟʤʦʞʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʜʣʷ ʩʦʦʙʱʝʥʠʷ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ (ʅʉ) ʠ ʜʨʫʛʠʭ ʩʠʪʫʘʮʠʡ 

ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ ʵʪʠ ʚʳʭʦʜʳ. ʇʨʠ ʟʘʜʘʥʠʠ ʚ ʦʧʠʩʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ 

ʩʪʨʦʢʝ ʊʠʧ ʜʘʪʯʠʢʘ/ʩʠʩʪʝʤʳ  ʋʋʅ ʯʝʨʝʟ ʚʳʭʦʜʳ ALARM1 ʠʣʠ ALARM2 ʚʦʟʤʦʞʥʦ ʫʧʨʘʚʣʝ-

ʥʠʝ ʧʨʦʙʦʦʪʙʦʨʥʠʢʘʤʠ.  

ɺʳʙʦʨ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʩʠʛʥʘʣ ʥʘ ʵʪʠʭ ʚʳʭʦʜʘʭ, ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʩʧʠʩʢʘ, 

ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʠʞʝ: 

 

ʇʨʠ ʚʳʙʦʨʝ çʋʧʨʘʚʣʝʥʠʝ ʦʪʙʦʨʥʠʢʦʤ ʧʨʦʙè ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʫʧʨʘʚʣʝʥʠʷ. ʇʦʨʷʜʦʢ ʟʘʜʘʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʝʜʝʥ ʥʠʞʝ ʚ ʵʪʦʤ ʞʝ ʧʫʥʢʪʝ. 
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ʇʨʠ ʚʳʙʦʨʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʉʋ ʧʦ ʄʀ 3152 ʩʧʠʩʦʢ ʟʘʜʘʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʘʥʘʣʦʛʠʯʝʥ ʉʋ ʧʦ ɻʆʉʊ 8.586. ʆʪʣʠʯʠʷ ʵʪʠʭ ʉʋ ʩʦʩʪʦʷʪ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʧʨʝʜʝʣʴʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʉʋ ʧʦ ʄʀ 3416 ʢʘʨʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝ-

ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʇʨʠ ʚʳʙʦʨʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʦʩʨʝʜʥʷʶʱʠʭ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʢ ʢʘʨʪʘ ʧʘʨʘ-

ʤʝʪʨʦʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʷ ʜʘʪʯʠʢʘ ʢʦʣʠʯʝʩʪʚʘ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʜʘʪʯʠʢʘʤʠ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ çʂʦ-

ʣʠʯʝʩʪʚʦ, ʢʦʥʪʨʦʣʴè ʠ çʂʦʥʪʨʦʣʴ ʧʝʨʝʧʘʜʘè.  

ʇʘʨʘʤʝʪʨ çʂʦʣʠʯʝʩʪʚʦ, ʢʦʥʪʨʦʣʴè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʜʘʪʯʠʢ ʢʦʣʠʯʝʩʪʚʘ ʠʣʠ ʚ ʝʛʦ ʣʠʥʠʶ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʤʫ ʩʠʛʥʘʣʫ ʣʦʛʠʯʝʩʢʠʡ ʚʭʦʜ ʦʧʠʩʳʚʘʝʪ ʩʠʛʥʘʣ, ʧʦʩʪʫʧʘʶʱʠʡ ʦʪ ʜʘʪ-

ʯʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʩʠʥʬʘʟʥʦ ʦʩʥʦʚʥʦʤʫ ʩʠʛʥʘʣʫ ʢʦʣʠʯʝʩʪʚʘ. ʇʨʠ ʥʝʩʦʚʧʘʜʝʥʠʠ ʫʨʦʚʥʷ ʩʠʛʥʘʣʦʚ 

çʂʦʣʠʯʝʩʪʚʦè ʠ çʂʦʣʠʯʝʩʪʚʦ, ʢʦʥʪʨʦʣʴè ʯʝʨʝʟ ʚʨʝʤʷ, ʨʘʚʥʦʝ ʧʘʨʘʤʝʪʨʫ çʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝ-

ʨʠʦʜ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚè, ʟʘʜʘʥʥʦʤʫ ʚ ʣʦʛʠʯʝʩʢʦʤ ʚʭʦʜʝ, ʬʠʢʩʠʨʫʝʪʩʷ ʅʉ çʅʝʜʦʩʪʦʚʝʨ-

ʥʳʡ ʨʘʩʭʦʜè. ɺʳʯʠʩʣʝʥʠʝ ʨʘʩʭʦʜʘ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ. 

ʇʘʨʘʤʝʪʨ çʂʦʥʪʨʦʣʴ ʧʝʨʝʧʘʜʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʜʘʪʯʠʢʘʭ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʬʠʣʴʪʨʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʝʨʝʜ ʪʘʢʠʤʠ ʜʘʪʯʠʢʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʵʪʦʤʫ ʩʠʛʥʘʣʫ ʣʦʛʠʯʝʩʢʠʡ ʚʭʦʜ ʦʧʠʩʳʚʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʧʝʨʝʧʘʜʘ. ʇʨʠ ʵʪʦʤ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨ çʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʝʨʝʧʘʜʘè, ʦʧʠʩʘʥʥʳʡ ʚ ʢʘʨʪʝ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʇʨʠ ʟʥʘʯʝʥʠʠ 

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʩʯʝʪʯʠʢʝ ʠʣʠ ʬʠʣʴʪʨʝ ʚʳʰʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʬʠʢʩʠʨʫʝʪʩʷ ʅʉ çʂʦʥʪʨ. 

ʧʝʨʝʧʘʜ> maxè. ɺʳʯʠʩʣʝʥʠʝ ʨʘʩʭʦʜʘ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ.  

ʇʘʨʘʤʝʪʨ çʄʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜè ʟʘʜʘʝʪʩʷ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦ-

ʚʠʷʭ ʤ3(ʨ.ʫ.)/ʯ  ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʩʯʝʪʯʠʢʘ ʠʣʠ ʨʘʩʭʦʜʫ ʧʨʠ ʚʝʨʭʥʝʤ 

ʜʦʧʫʩʪʠʤʦʤ ʧʨʝʜʝʣʝ ʧʦʛʨʝʰʥʦʩʪʠ ʫʟʣʘ ʫʯʝʪʘ. ʇʘʨʘʤʝʪʨ çʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜè, ʢʘʢ ʧʨʘ-
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ʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʩʯʝʪʯʠʢʘ. ʇʨʠ ʟʘʜʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʘ-

ʤʝʪʨʘ, ʨʘʚʥʳʤ ʥʫʣʶ, ʢʦʥʪʨʦʣʴ ʚʳʭʦʜʘ ʨʘʩʭʦʜʘ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʠʥʠʤʘʣʴʥʦʝ ʠ/ʠʣʠ ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʆʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʳʚʘʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʦʧʠʩʘʥʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʜʘʪʯʠʢʦʤ ʪʠʧʘ 

ʉʋ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʣʷ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʠ ʠʟʤʝʨʷʝ-

ʤʦʡ ʩʨʝʜʦʡ ï ʧʝʨʝʛʨʝʪʳʡ ʧʘʨ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚʳʯʠʩʣʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ 

ʩ 2-ʤʷ ʠ 3-ʤʷ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʚʳʯʠʩʣʠʪʝʣʷ ʘʥʘʣʦʛʠʯʝʥ ʨʘʙʦʪʝ ʧʨʠ ʧʦʜ-

ʢʣʶʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʩ ʉʋ, ʢʦʪʦʨʳʡ ʦʧʠʩʘʥ ʥʠʞʝ 

ʚ ʧ.2.2.2.4. 
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ʇʘʨʘʤʝʪʨ çʄʠʥʠʤʘʣʴʥʳʡ ʫʯʠʪʳʚʘʝʤʳʡ ʨʘʩʭʦʜ ʚ % ʦʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʤʣʘʜʰʝʛʦ ʜʘʪ-

ʯʠʢʘè, ʟʘʜʘʚʘʝʤʳʡ ʜʣʷ ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʤʣʘʜ-

ʰʝʛʦ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ, ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʩʤʳʩʣ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ ʧʘʨʘʤʝʪʨʫ çʄʠʥʠʤʘʣʴ-

ʥʳʡ ʫʯʠʪʳʚʘʝʤʳʡ ʧʝʨʝʧʘʜ ʚ % ʦʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʤʣʘʜʰʝʛʦ ʜʘʪʯʠʢʘè ʜʣʷ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ 

ʜʘʚʣʝʥʠʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ çʅʘʩʳʱʝʥʥʳʡ ʧʘʨè ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʫʨʘʚʥʝʥʠʝʤ ʣʠʥʠʠ ʥʘʩʳʱʝʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʦʧʠʩʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦ-

ʩʪʘʪʦʯʥʦ ʟʘʜʘʪʴ ʦʜʠʥ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ: ʜʘʚʣʝʥʠʷ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɽʩʣʠ ʚ ʦʧʠʩʘʥʠʠ ʪʨʫ-

ʙʦʧʨʦʚʦʜʘ ʟʘʜʘʥʳ ʦʙʘ ʵʪʠ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʘ, ʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʪʝʤ-

ʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ  ʚʦʜʳ ʠʣʠ ʧʘʨʘ ʜʣʷ ʫʯʝʪʘ ʚʣʠʷʥʠʷ 

ʚʳʩʦʪʳ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨ çʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʫʩʪʘʥʦʚʢʠ ʜʘʪ-

ʯʠʢʘ ʜʘʚʣʝʥʠʷè. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʟʘʜʘʝʪ ʚʳʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʩʪʘ 

ʚʨʝʟʢʠ ʦʪʙʦʨʘ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜ. ɿʥʘʢ ʤʠʥʫʩ ʚ ʵʪʦʤ ʧʘʨʘʤʝʪʨʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʪʯʠʢ 

ʫʩʪʘʥʦʚʣʝʥ ʥʠʞʝ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʟʥʘʢ ʧʣʶʩ - ʚʳʰʝ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ɼʣʷ ʫʟʣʦʚ ʫʯʝʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʩʦʩʪʦʷʱʠʭ ʠʟ 2-ʭ ʠʣʠ 3-ʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʥʘʯʘʣʝ ʟʘ-

ʧʨʦʛʨʘʤʤʠʨʫʡʪʝ ʦʪʜʝʣʴʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʫ (ʧʦʜʘʶʱʠʡ, ʦʙʨʘʪʥʳʡ, ʧʦʜ-

ʧʠʪʦʯʥʳʡ), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ 

ʩʚʦʙʦʜʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʟʘʜʘʡʪʝ ʜʣʷ ʥʝʛʦ ʚ ʩʪʨʦʢʝ ʊʠʧ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ - çʊʝʧʣʦʚʘʷ ʩʠʩʪʝʤʘè 

ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʫʡʪʝ ʪʝʧʣʦʚʫʶ ʩʠʩʪʝʤʫ. ʇʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʪʝʧʣʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥ ʚʳʰʝ. 

ɼʣʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʠ ʠʟʤʝʨʷʝʪʩʷ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ, ʟʘʜʘʝʪʩʷ ʪʠʧ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ çʊʦʣʴʢʦ ʵʥʪʘʣʴʧʠʷè. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʦʙʨʘʪʥʳʡ 

ʪʨʫʙʦʧʨʦʚʦʜ ʚ ʟʘʢʨʳʪʦʡ ʪʝʧʣʦʚʦʡ ʩʠʩʪʝʤʝ. ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

 

 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʚ ʦʧʠʩʘʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʟʘʜʘʝʪʩʷ ʢʦʥʩʪʘʥʪʘ, ʨʘʚ-

ʥʘʷ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ.   
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ɼʣʷ ʫʟʣʦʚ ʫʯʝʪʘ ʥʝʬʪʠ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʦʪ 1-ʛʦ ʜʦ 4-ʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚʥʘʯʘʣʝ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʫʡʪʝ ʦʪʜʝʣʴʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʫ (ʦʪ 1-ʛʦ ʜʦ 4-ʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ). 

ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ ʩʚʦʙʦʜʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʟʘʜʘʡʪʝ ʜʣʷ ʥʝʛʦ ʚ ʩʪʨʦʢʝ ʊʠʧ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ/ʩʠ-

ʩʪʝʤʳ  - ʋʋʅ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʫʡʪʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʫʟʣʘ ʫʯʝʪʘ. ʇʨʠʤʝʨ ʦʧʠ-

ʩʘʥʠʷ ʫʟʣʘ ʫʯʝʪʘ ʥʝʬʪʠ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

 

 

 

ʇʨʠ ʚʳʙʦʨʝ ʥʘ ʚʳʭʦʜʝ ʦʧʦʚʝʱʝʥʠʷ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʝ ʦʪʙʦʨʥʠʢʦʤ ʧʨʦʙ ʚʦʟʤʦʞʝʥ ʚʳ-

ʙʦʨ ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ: ʧʦ ʤʘʩʩʝ ʠʣʠ ʧʦ ʚʨʝʤʝʥʠ.  

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʩʪʨʦʢʠ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʵʪʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʧʝʨʠʦʜ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ. ʇʦ-

ʩʣʝ ʟʘʜʘʥʠʷ ʚ ʩʪʨʦʢʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʯʠʩʣʘ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʳʭʦʜʝ ʥʘʯʠ-

ʥʘʝʪʩʷ ʚʳʜʘʯʘ ʠʤʧʫʣʴʩʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʝʨʠʦʜʦʤ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʯʠʪʘ-

ʥʠʝʤ ʝʜʠʥʠʮʳ ʠʟ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʤʘʩʩʝ ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʩʪʨʦʢʠ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʵʪʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠʤʧʫʣʴʩʘ. ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʚ 

ʩʪʨʦʢʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʯʠʩʣʘ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʳʭʦʜʝ ʥʘʯʠʥʘʝʪʩʷ ʚʳʜʘʯʘ 

ʠʤʧʫʣʴʩʦʚ ʩ ʟʘʜʘʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʩ ʧʝʨʠʦʜʦʤ, ʨʘʚʥʳʤ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʩʯʝʪʯʠʢ ʥʝʬʪʠ 

ʙʨʫʪʪʦ ʫʚʝʣʠʯʠʣʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʜʘʥʥʦʛʦ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʠʤʧʫʣʴʩʘ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʯʠʪʘ-

ʥʠʝʤ ʝʜʠʥʠʮʳ ʠʟ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙ. 
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ʇʨʠ ʦʧʠʩʘʥʠʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʦʡ çʅʝʬʪʴè ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʣʦʪʥʦʤʝʨʘ ʜʘʪʯʠʢʘ ʪʠʧʘ Solartron ʦʧʠʩʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
 

ʄ-ʬʘʢʪʦʨ ʚ ʵʪʦʤ ʦʧʠʩʘʥʠʠ ï ʵʪʦ ʥʦʨʤʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ ʚ ʚʳʯʠʩʣʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʨʘʩ-

ʭʦʜʘ ʥʝʬʪʠ ʙʨʫʪʪʦ. 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʘʪʯʠʢʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʪʨʫʙʦʧʨʦʚʦʜʘʤ, ʧʨʠʩʚʦʡʪʝ ʵʪʠʤ ʜʘʪʯʠʢʘʤ ʣʦʛʠ-

ʯʝʩʢʠʝ ʚʭʦʜʳ ʩ ʥʦʤʝʨʘʤʠ ʦʪ 1 ʜʦ 64. ʇʦʨʷʜʦʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʦʧʠʩʘʥ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʫʥʢʪʝ. 

ʂʘʨʪʫ ʧʘʨʘʤʝʪʨʦʚ, ʚʚʝʜʝʥʥʫʶ ʚ ʚʳʯʠʩʣʠʪʝʣʴ, ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʇʂ, ʘ ʪʘʢʞʝ ʟʘʪʝʤ ʚʦʩ-

ʩʪʘʥʦʚʠʪʴ ʠʟ ʇʂ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʢʥʘ ʚ ʦʩʥʦʚʥʦʤ ʤʝʥʶ ʉʦʭʨʘʥʠʪʴ ʢʘʨʪʫ ʧʨʠʙʦʨʘ ʠ 

ɿʘʛʨʫʟʠʪʴ ʢʘʨʪʫ ʠʟ ʬʘʡʣʘ. ɺʦʟʤʦʞʥʦ ʩʦʭʨʘʥʝʥʠʝ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ʊʨ1 é ʊʨ10 ʧʨʠ ʧʦʤʦʱʠ ʧʫʥʢʪʘ ʉʦʭʨʘʥʠʪʴ ʦʧʠʩʘʥʠʝ ʚ ʤʝʥʶ ʵʪʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. ʇʨʠ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʤ ʢʣʶʯʝ ʙʣʦʢʠʨʦʚʢʠ ʟʘʛʨʫʟʢʘ ʢʘʨʪ ʧʘʨʘʤʝʪʨʦʚ ʚ ʚʳʯʠʩʣʠʪʝʣʴ ʥʝʚʦʟʤʦʞʥʘ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʦʢʥʦ ɿʘʛʨʫʟʠʪʴ ʢʘʨʪʫ ʠʟ ʬʘʡʣʘ ʦʪʩʫʪʩʪʚʫʝʪ.  

  



 

37 

 

ʇʨʠ ʟʘʛʨʫʟʢʝ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʟʘʛʨʫʞʘʝʤʦʤʫ ʬʘʡʣʫ ʠ ʚʘʨʠ-

ʘʥʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʢʘʨʪʳ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ: ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʘʨʘ-

ʤʝʪʨʳ ʩʨʝʜʳ ʠ ʨʝʢʚʠʟʠʪʳ ʫʟʣʘ ʫʯʝʪʘ ʠʣʠ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʛʘʣʦʯʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʝ: 

 

 

ɺʘʨʠʘʥʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʠʩʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʢʘʟʘʥʳ ʚ ʦʢʥʝ ʥʠʞʝ: 

 
 

ʇʨʠʤʝʨʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʫʟʣʦʚ ʫʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʇʨʠ-

ʣʦʞʝʥʠʠ 12. 

2.2.2.4 ʆʧʠʩʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ 

ʆʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ (ʩ ʥʦʤʝʨʘʤʠ 1é64) ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʟʘʜʘ-

ʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, çʧʨʠʚʷʟʘʥʥʦʛʦè ʢ ʜʘʥʥʦʤʫ ʚʭʦʜʫ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʠʭ 

ʚʭʦʜʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʊʨʫʙʦʧʨʦʚʦʜʘʭ ˉ1...ˉ10, ʦʪʢʨʦʡʪʝ ʦʢʥʦ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ NN ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ 

ʢʥʦʧʢʝ  >>> , ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʨʘʚʝʝ ʦʢʥʘ ʃʦʛʠʯʝʩʢʠʡ ʚʭʦʜ NN.  ɺ ʦʧʠʩʘʥʠʝ ʣʶʙʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʚʭʦʜʘ ʤʦʞʥʦ ʪʘʢʞʝ ʚʦʡʪʠ ʠʟ ʦʢʥʘ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ, ʱʝʣʢʥʫʚ ʤʳʰʢʦʡ ʥʘ ʩʪʨʦʢʝ ʃʦʛʠʯʝʩʢʠʝ 

ʚʭʦʜʳ ʠ ʟʘʪʝʤ ʚʳʙʨʘʚ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ɿʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʳʡ ʣʦʛʠʯʝ-

ʩʢʠʡ ʚʭʦʜ. 
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ʇʨʠʤʝʨ ʦʢʥʘ ʥʘʩʪʨʦʡʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ: 
 

 
 

ɺ ɻʪʦʤ ʦʢʥʝ ʟʘʜʘʡʪʝ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ 

ʧʘʩʧʦʨʪʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʩʭʝʤʦʡ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʶ. 

ʇʘʨʘʤʝʪʨʳ çɺʝʨʭʥʷʷ ʫʩʪʘʚʢʘè ʠ çʅʠʞʥʷʷ ʫʩʪʘʚʢʘè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮʘʤ ʵʪʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ ʠʟʤʝʨʷʝʤʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ. ɺʳʭʦʜ ʦʧʠʩʘʥʥʦʛʦ ʚ ʣʦʛʠʯʝʩʢʦʤ ʚʭʦʜʝ ʧʘʨʘʤʝʪʨʘ ʟʘ ʵʪʠ ʟʥʘʯʝʥʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʘʨʭʠʚʘʭ, 

ʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʩʯʝʪ ʨʘʩʭʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ. 

ɺ ʩʪʨʦʢʝ ʈʝʟʝʨʚʥʳʡ ʚʭʦʜ ʚʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʜʨʫʛʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʣʠ ʢʦʥʩʪʘʥʪʫ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʨʘʩʯʝʪ ʧʨʠ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʠ ʥʝʰʪʘʪʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʦʩʥʦʚʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

ʉʪʨʦʢʠ ɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʉʦʩʪʦʷʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝ ʟʘʜʘʶʪʩʷ, ʠʭ ʬʦʨʤʠʨʫʝʪ ʚʳʯʠʩ-

ʣʠʪʝʣʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʇʦ ʦʢʥʘʤ <<ʊʨʫʙʦʧʨʦʚʦʜ ˉ << ʠʣʠ  ʂ ʩʧʠʩʢʫ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʦʢʥʘʤ. 
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ʊʠʧʳ ʟʘʜʘʚʘʝʤʳʭ ʚ ʦʧʠʩʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʩʣʝʜʫʶʱʝʛʦ 

ʩʧʠʩʢʘ. 

  

 
 

ʆʜʠʥ ʣʦʛʠʯʝʩʢʠʡ ʚʭʦʜ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʧʠʩʘʥʠʠ ʨʘʟʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɼʣʷ ʚʦʟ-

ʚʨʘʪʘ ʢ ʦʧʠʩʘʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʥʘ ʦʢʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʦʢʥʝ ʅʘʩʪʨʦʡʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ N. 

ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʠʩʳʚʘʝʤʦʛʦ ʚ ʣʦʛʠʯʝʩʢʦʤ ʚʭʦʜʝ ʧʘʨʘʤʝʪʨʘ ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ: 

- ʚʭʦʜʳ ʚʳʯʠʩʣʠʪʝʣʷ ɸ1é ɸ6, D1 éD6, T1 éT6 (ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-

360ɸè ʦʧʠʩʳʚʘʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʷ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè  ï ʯʝ-

ʨʝʟ ʚʳʙʨʘʥʥʳʡ ɹʂʀ); 

- ʢʦʥʩʪʘʥʪʘ; 

- ʩʠʤʫʣʷʪʦʨ ʧʝʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ; 

- ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʜʘʪʯʠʢʠ ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus RTU; 

- ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʜʘʪʯʠʢʠ ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus/TCP; 

- ʚʭʦʜʳ ʜʨʫʛʠʭ ʚʳʯʠʩʣʠʪʝʣʝʡ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè, ʧʦʜʢʣʶʯʘʝʤʳʝ ʯʝʨʝʟ ʧʦʨʪʳ 

RS232, RS485 ʠʣʠ Ethernet ʧʦ ʧʨʦʪʦʢʦʣʘʤ Modbus RTU ʠʣʠ Modbus/TCP ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 
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ʆʢʥʦ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʝʡ çʕʃɽʄɽʈ-ɺʂʄ-360ɸè ʧʨʠʚʝʜʝʥʦ 

ʥʠʞʝ: 

 

 

 

ʆʢʥʦ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʝʡ çʕʃɽʄɽʈ-ɺʂʄ-360ɹè ʧʨʠʚʝʜʝʥʦ 

ʥʠʞʝ: 

 

 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʚʭʦʜʦʚ ʩ ʜʘʪʯʠʢʘʤʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʙʫʜʫʪ 

ʧʨʠʚʷʟʘʥʳ ʢ ʦʧʠʩʘʥʠʶ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʩʫʞʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʚʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ ʦʪ 1-ʛʦ ʜʦ 

3-ʭ ʪʘʢʠʭ ʜʘʪʯʠʢʦʚ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʟʤʝʨʝʥʠʡ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦ-

ʩʪʫʧʣʝʥʠʠ ʩʠʛʥʘʣʦʚ ʦʪ 2-ʭ ʠʣʠ 3-ʭ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʙʠʨʘʝʪ ʩʠʛʥʘʣ ʩ ʜʘʪʯʠʢʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʚ ʵʪʦʡ ʪʦʯʢʝ. ʊʘʢʠʤ 

ʜʘʪʯʠʢʦʤ ʷʚʣʷʝʪʩʷ ʜʘʪʯʠʢ ʩ ʥʘʠʤʝʥʴʰʠʤ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʦʤ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʙʦʪʘʶʱʠʡ ʚ ʧʨʝʜʝ-

ʣʘʭ ʥʦʤʠʥʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʇʨʠ ʚʳʭʦʜʝ ʩʠʛʥʘʣʘ ʦʪ ʜʘʪʯʠʢʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟʤʝ-

ʨʝʥʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ, ʟʘ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʭʦʜʠʪ 

ʥʘ ʦʧʨʦʩ ʩʣʝʜʫʶʱʝʛʦ ʜʘʪʯʠʢʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʧʨʝʜʝʣʘʭ ʥʦʤʠʥʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʇʨʠ ʚʳʭʦʜʝ 
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ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴ ʚʳʜʘʝʪ ʩʦʦʙʱʝʥʠʝ 

ʦ ʅʉ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʩ ʜʘʪʯʠʢʦʤ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ:  

 

 

ʇʘʨʘʤʝʪʨ çɼʠʘʧʘʟʦʥ ʩʨʘʚʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘè ʟʘʜʘʝʪ ʜʠʘʧʘʟʦʥ ʩʨʘʚʥʝʥʠʷ (ʚ ʧʨʦ-

ʮʝʥʪʘʭ ʦʪ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ) ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʩ ʧʦʢʘʟʘʥʠʷʤʠ 

ʜʨʫʛʠʭ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ (ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ ʚ ʦʧʠʩʘʥʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 2 

ʠʣʠ 3). ɺ ʩʣʫʯʘʝ ʥʝʩʦʚʧʘʜʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʣʶʙʦʡ ʧʘʨʳ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʦʛʦ 

çɼʠʘʧʘʟʦʥʘ ʩʨʘʚʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘè ʚʳʯʠʩʣʠʪʝʣʴ ʬʠʢʩʠʨʫʝʪ ʅʉ ʠ ʧʨʦʠʟʚʦʜʠʪ ʫʯʝʪ ʨʘʩ-

ʭʦʜʘ ʧʦ ʟʥʘʯʝʥʠʶ çɼʦʛʦʚʦʨʥʦʡ ʨʘʩʭʦʜ ʧʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʢʘʟʝè. ʇʘʨʘʤʝʪʨ çɼʠʘʧʘʟʦʥ 

ʩʨʘʚʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʝʨʝʧʘʜʘè ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʜʘʪʯʠʢʘ ʧʝʨʝʧʘʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝ ʤʝʥʝʝ, 

ʯʝʤ ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʵʪʦʛʦ ʜʘʪʯʠʢʘ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʷ ʧʨʠ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʠ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʦʪʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʩʨʘʚʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʩʨʘʚʥʝʥʠʷ 100%. ɼʣʷ ʦʜʠʥʦʯʥʳʭ ʜʘʪʯʠʢʦʚ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʩʯʝʪ ʨʘʩʭʦʜʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ. 
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʜʣʷ ʜʘʪʯʠʢʘ ʢʦʣʠʯʝʩʪʚʘ: 

 

 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʤʧʫʣʴʩʦʚ ʦʪ ʜʘʪʯʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʙʦʣʝʝ, ʯʝʤ ʟʘʜʘʥʥʳʡ 

ʚ ʧʘʨʘʤʝʪʨʝ çʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚè, ʚʳʯʠʩʣʠʪʝʣʴ ʥʘʟʥʘʯʘʝʪ ʟʥʘʯʝʥʠʝ 

ʨʘʩʭʦʜʘ ʨʘʚʥʳʤ ʥʫʣʶ. ɺ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʘ çʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʣʝʜʦʚʘʥʠʷ ʠʤ-

ʧʫʣʴʩʦʚè, ʨʘʚʥʳʤ ʥʫʣʶ, ʢʦʥʪʨʦʣʴ ʧʝʨʠʦʜʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴ ʥʝ ʧʨʦʠʟʚʦʜʠʪ.  

ʇʘʨʘʤʝʪʨ çʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʨʘʩʭʦʜʘ ʦʪ ʨʘʙʦʯʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʫʣʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʧʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʠʤʧʫʣʴʩʦʚ ʩ ʜʘʪʯʠʢʘ ʢʦʣʠʯʝʩʪʚʘ, ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʅʉ çʈʘʩʭʦʜ < ʤʠʥʠʤʘʣʴʥʦʛʦè, ʢʦʪʦ-

ʨʘʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʘʨʭʠʚʝ ʅʉ. 

ʇʘʨʘʤʝʪʨ çʄʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʝʤ ʜʣʷ ʬʠʣʴ-

ʪʨʘʮʠʠ çʜʨʝʙʝʟʛʘè ʢʦʥʪʘʢʪʦʚ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʜʘʪʯʠʢʦʚ ʩ ʛʝʨʢʦʥʦʚʳʤ ʠʣʠ ʜʨʫʛʠʤ ʵʣʝʢʪʨʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʪʯʠʢʦʚ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʳʭʦʜʥʳʤ ʢʘʩʢʘʜʦʤ (ʦʧ-

ʪʨʦʥ, ʦʪʢʨʳʪʳʡ ʢʦʣʣʝʢʪʦʨ) ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʚʥʳʤ ʥʫʣʶ. 
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʜʣʷ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʩ ʯʘʩʪʦʪʥʳʤ ʚʳ-

ʭʦʜʦʤ: 

 
 

ʇʨʠ ʟʘʜʘʥʠʠ ʚʭʦʜʘ ʢʘʢ ʏʘʩʪʦʪʘ ʥʘ DI ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʡ ʥʫʣʶ (ʜʘʪʯʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʚʳʭʦʜʦʤ). ɺ ʜʘʥʥʦʤ 

ʧʨʠʤʝʨʝ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʧʘʟʦʥ ʩʨʘʚʥʝʥʠʷ ʜʘʪʯʠʢʦʚ 100% (ʩʨʘʚʥʝʥʠʝ ʨʘʩʭʦʜʘ ʩ ʜʨʫʛʠʤʠ ʜʘʪʯʠ-

ʢʘʤʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʣʠ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʦʜʠʥ). 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʨʝʟʠʩʪʠʚ-

ʥʳʤ ʚʳʭʦʜʦʤ: 

 

ʊʠʧ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʩʧʠʩʢʘ. ʆʧʠʩʘʥʠʷ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʘʤ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦ ɻʆʉʊ 6651-2009. 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʚʭʦʜʘ ʜʣʷ ʜʘʪʯʠʢʘ ʩʠʛʥʘʣʠʟʘʮʠʠ: 
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ɺʭʦʜ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʘʪʯʠʢʦʚ ʩ ʚʳʭʦʜʦʤ çʟʘʤʢʥʫʪʦ-ʨʘʟʦ-

ʤʢʥʫʪʦè, ʧʦʜʢʣʶʯʘʝʤʳʭ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ ʜʦʩʪʫʧʝ ʢ ʫʟʣʫ ʫʯʝʪʘ. ʕʪʠ 

ʜʘʪʯʠʢʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʜʠʩʢʨʝʪʥʳʤ ʚʭʦʜʘʤ D1 é D6. ʇʘʨʘʤʝʪʨ çɺʨʝʤʷ ʬʠʣʴʪʨʘʮʠʠè ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ çʜʨʝʙʝʟʛʘè ʢʦʥʪʘʢʪʦʚ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʣʠ 

ʛʝʨʢʦʥʦʚʳʭ ʜʘʪʯʠʢʦʚ ʠ ʨʘʚʝʥ ʤʠʥʠʤʘʣʴʥʦʤʫ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʝʨʝʢʣʶʯʝʥʠʷʤʠ ʜʘʪʯʠʢʘ.  

ʀʩʪʦʯʥʠʢʦʤ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʯʠʩʣʠʪʝʣʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʘʪʯʠʢʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus RTU ʠʣʠ Modbus/TCP. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩ 

ʧʨʦʪʦʢʦʣʦʤ Modbus RTU ʚ ʧʫʥʢʪʝ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʀʥʪʝʨʬʝʡʩʳ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʦʜ-

ʥʦʤʫ ʠʟ ʧʦʨʪʦʚ RS232-1, RS232-2, RS485 ʧʨʦʪʦʢʦʣʘ çɼʘʪʯʠʢʠ Modbus RTUè (ʩʤ. ʥʠʞʝ 

ʧ.2.2.3.6). 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʚʳʙʠʨʘʶʪ ʚ ʧʦʣʝ çʀʩʪʦʯʥʠʢè ʟʥʘʯʝʥʠʝ çModbus RTUè 

ʠʣʠ çModbus/TCPè, ʚ ʧʦʷʚʠʚʰʠʭʩʷ ʥʠʞʝ ʧʦʣʷʭ ʚʚʦʜʷʪ ʦʧʠʩʘʥʠʝ ʨʝʛʠʩʪʨʘ ʧʨʦʪʦʢʦʣʘ Modbus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






















































































































































