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ɺʅʀʄɸʅʀɽ! 
ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʠ ʚʢʣʶʯʝʥʠʝʤ ʠʟʚʝʱʘʪʝʣʷ ʚʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʥʘ ʠʟʚʝʱʘʪʝʣʴ, ʚ ʪʝʯʝʥʠʠ 10 ʩʝʢ. ʧʨʦʠʩʭʦʜʠʪ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʝ. 

1. ʆʇʀʉɸʅʀɽ 

çʉʧʝʢʪʨʦʥ-601-Exd-ɸè, çʉʧʝʢʪʨʦʥ-601-Exdè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ (ʀʂ/ʋʌ) ʠʟʚʝʱʘʪʝʣʴ ʧʦʞʘʨʥʳʡ 

ʧʣʘʤʝʥʠ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʘʭ. ʀʟʚʝʱʘʪʝʣʴ ʦʩʥʘʱʝʥ 

ʩʠʩʪʝʤʦʡ ʩʘʤʦʢʦʥʪʨʦʣʷ ʩ ʬʫʥʢʮʠʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʩʪʝʢʣʘ.  

ʀʟʚʝʱʘʪʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʞʘʨʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʧʦ ɻʆʉʊ ʈ 

53325. ɺr ʧʦʣʥʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʜʣʷ ʚʳʩʦʢʦʥʘʜʝʞʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʛʦʨʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ ʦʪ ʣʦʞʥʳʭ 

ʩʨʘʙʘʪʳʚʘʥʠʡ. ʀʟʚʝʱʘʪʝʣʴ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʛʨʫʧʧʳ I 

ʠ/ʠʣʠ ʧʦʜʛʨʫʧʧ IIɸ, IIɺ, IIʉ ʧʦ ʊʈ ʊʉ 012/2011, ɻʆʉʊ 30852.0 (ʄʕʂ 60079-0), ɻʆʉʊ 30852.1 (ʄʕʂ 

60079-1) ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʠʨʦʚʢʝ ʚʟʨʳʚʦʟʘʱʠʪʳ: 

¶ çʉʧʝʢʪʨʦʥ-601-Exd-ɸè ï 1ExdIICT 6;  

¶ çʉʧʝʢʪʨʦʥ-601-Exdè ï ʈɺ ExdI /1ExdIICT 6.  

ʀʟʚʝʱʘʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ ʢʣʘʩʩʦʚ ç1è ʠ ç2è ʟʘʢʨʳʪʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʈʫʜʥʠʯʥʘʷ ʤʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ 

ʠʟʚʝʱʘʪʝʣʴ ʚ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ ʰʘʭʪ, ʨʫʜʥʠʢʦʚ ʠ ʠʭ ʥʘʟʝʤʥʳʭ ʩʪʨʦʝʥʠʷʭ.  

ʂʦʨʧʫʩ ʠʟʚʝʱʘʪʝʣʷ çʉʧʝʢʪʨʦʥ-601-Exd-ɸè ʚʳʧʦʣʥʝʥ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ (ɸʂ6), ʢʦʨʧʫʩ 

ʠʟʚʝʱʘʪʝʣʷ çʉʧʝʢʪʨʦʥ-601-Exdè ʚʳʧʦʣʥʝʥ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ (12ʍ18ʅ10ʊ) ʠ ʠʤʝʪʁ ʩʪʝʧʝʥʴ 

ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʦʡ IP68 ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʀʟʚʝʱʘʪʝʣʴ ʚ ʢʦʨʧʫʩʝ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪʥʦʡ, ʱʝʣʦʯʥʦʡ ʠʣʠ ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ. ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʠ ʩʦʣʷʥʦʛʦ ʪʫʤʘʥʘ.  

ʌʫʥʢʮʠʷ ʧʦʜʦʛʨʝʚʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʠʟʚʝʱʘʪʝʣʴ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ 

ʜʠʘʧʘʟʦʥ ʠʟʚʝʱʘʪʝʣʷ ʦʪ ʤʠʥʫʩ 70Üʉ ʜʦ ʧʣʶʩ 75Üʉ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʚʝʱʘʪʝʣʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

¶ ʨʝʣʝ çʇʦʞʘʨè; 

¶ ʨʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè; 

¶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʨʝʣʝ; 

¶ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 4-20 ʤɸ; 

¶ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ RS-485; 

ʇʦ ʮʠʬʨʦʚʦʤʫ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʚʷʟʴ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus/RTU.  

ʊʦʢʦʚʘʷ ʧʝʪʣʷ (ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ 4-20 ʤɸ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʧʦ ʧʨʦʪʦʢʦʣʫ HART. 

ʊʨʠ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʘ: ʢʨʘʩʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʣʠʮʝʚʦʡ 

ʧʘʥʝʣʠ ʠʟʚʝʱʘʪʝʣʷ, ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʡ.  

2. ʍɸʈɸʂʊɽʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ 

¶ ɺʳʩʦʢʘʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʷʞʝʣʳʤ ʦʧʪʠʯʝʩʢʠʤ ʧʦʤʝʭʘʤ. ʈʘʩʧʦʟʥʘʝʪ ʨʫʯʥʫʶ ʜʫʛʦʚʫʶ ʠ 

ʘʨʛʦʥʦʚʫʶ ʩʚʘʨʢʫ ʢʘʢ ʣʦʞʥʳʝ ʧʦʤʝʭʠ; 

¶ ʇʦʚʳʰʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʣʘʛʝ, ʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ ʩʭʝʤʳ ʧʦʜʦʛʨʝʚʘ; 

¶ ʆʪʚʝʯʘʝʪ ʥʦʨʤʘʤ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʜʠʦ- ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʤʝʭʘʤ ʧʦ 4 ʛʨʫʧʧʝ; 

¶ ʌʫʥʢʮʠʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʦʧʪʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʮʝʧʝʡ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʦʧʪʠʯʝʩʢʠʭ ʩʪʝʢʦʣ; 

¶ ɺʳʭʦʜʥʳʝ ʠʥʪʝʨʬʝʡʩʳ: RS-485 ʩ ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʪʦʢʦʣʘ Modbus RTU, ʪʦʢʦʚʘʷ ʧʝʪʣʷ 4-20 ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʪʦʢʦʣʘ HART; 

¶ ɺʩʪʨʦʝʥʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʩʦʙʳʪʠʡ; 
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¶ ʎʚʝʪʥʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʨʝʚʦʛʠ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʚʠʜʝʦʤʦʜʫʣʷ ʜʣʷ ʚʠʜʝʦʨʝʛʠʩʪʨʘʮʠʠ ʪʨʝʚʦʞʥʳʭ ʩʦʙʳʪʠʡ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʠʟʚʝʱʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ɺʟʨʳʚʦʟʘʱʠʱʸʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʢʦʨʧʫʩʘ, ʦʪʚʝʯʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ; 

¶ ʅʘʣʠʯʠʝ ʦʪʜʝʣʝʥʥʦʛʦ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʪʩʝʢʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʝʡ; 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʥʪʘʞʥʦʛʦ ʢʨʦʥʰʪʝʡʥʘ, ʦʙʣʝʛʯʘʶʱʝʛʦ ʥʘʮʝʣʠʚʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ. 

 

3. ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʥʤ 
ʋʌ 185 õ 260 

ʀʂ 4300 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦ ɻʆʉʊ ʈ 53325 1 ʢʣʘʩʩ 

ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʩʝʢ 3*, 10, 15, 22 

ʋʛʦʣ ʦʙʟʦʨʘ, ʛʨʘʜ 90 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʨʷʤʦʤʫ ʩʚʝʪʫ, ʥʝ ʤʝʥʝʝ, ʣʢ 
ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ 2000 

ʣʶʤʠʥʝʩʮʝʥʪʥʘʷ ʣʘʤʧʘ 7000 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʦʥʦʚʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʧʨʷʤʳʤ ʠ 

ʦʪʨʘʞʝʥʥʳʤ ʩʦʣʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʥʝ ʤʝʥʝʝ, ʣʢ 
95 000 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ɺ 18 õ 28 

ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʞʠʤʝ çɼɽɾʋʈʅʓʁè, 

ʥʝ ʙʦʣʝʝ, ʤɸ (ʩ ʚʠʜʝʦʤʦʜʫʣʝʤ) 

ʩ ʧʦʜʦʛʨʝʚʦʤ 600 (650) 

ʙʝʟ ʧʦʜʦʛʨʝʚʘ 80 (120) 

ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʞʠʤʝ çʇʆɾɸʈè, 

ʥʝ ʙʦʣʝʝ, ʤɸ (ʩ ʚʠʜʝʦʤʦʜʫʣʝʤ) 

ʩ ʧʦʜʦʛʨʝʚʦʤ 650 (700) 

ʙʝʟ ʧʦʜʦʛʨʝʚʘ 120 (180) 

ʅʘʛʨʫʟʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʩʫʭʦʛʦè ʢʦʥʪʘʢʪʘ 

ʨʝʣʝ, ʥʝ ʙʦʣʝʝ 

ʥʘʧʨʷʞʝʥʠʝ, ɺ 250 

ʪʦʢ, ɸ 5 

ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʥʝ ʤʝʥʝʝ, ʩʝʢ 10 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ, Üʉ 
ʙʝʟ ʧʦʜʦʛʨʝʚʘ ï40 õ +75 

ʩ ʧʦʜʦʛʨʝʚʦʤ ï60 õ +75 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʦʡ, IP 68 

ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʋʍʃ1 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 330ʭ270ʭ135 

ʄʘʩʩʘ, ʥʝ ʙʦʣʝʝ, ʢʛ 
çʉʧʝʢʪʨʦʥ-601-Exd-ɸè 5,0 

çʉʧʝʢʪʨʦʥ-601-Exdè 10,0 

*  ï ʟʘʚʦʜʩʢʘʷ  ʫʩʪʘʥʦʚʢʘ  
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ʈʠʩʫʥʦʢ 1 ī ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠʟʚʝʱʘʪʝʣʷ 

4. ʆɹʑɸʗ ʀʅʌʆʈʄɸʎʀʗ ʇʆ ʇʈʀʄɽʅɽʅʀʖ 

4.1. ʋʉʊʈʆʁʉʊɺʆ ʀ ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʦʪʢʨʳʪʳʤ ʦʯʘʛʦʤ ʧʣʘʤʝʥʠ. ɼʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʚʝʱʘʪʝʣʴ ʦʩʥʘʱʸʥ ʜʚʫʤʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʝʪ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ (ʀʂ) ʩʧʝʢʪʨʝ, ʘ ʜʨʫʛʦʡ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ (ʋʌ) ʩʧʝʢʪʨʝ ʠʟʣʫʯʝʥʠʷ. ʉʠʛʥʘʣ ʪʨʝʚʦʛʠ çʇʆɾɸʈè ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʦʙʘ ʢʘʥʘʣʘ, ʀʂ ʠ ʋʌ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ, 

ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ ʦʪʢʨʳʪʦʛʦ ʦʯʘʛʘ ʧʣʘʤʝʥʠ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ çʇʆɾɸʈè 

ʬʦʨʤʠʨʫʝʪʩ ̫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ ʚ ʚʠʜʝ: ʧʦʩʪʦʷʥʥʦʛʦ ʩʚʝʯʝʥʠʷ ʢʨʘʩʥʦʛʦ ʩʚʝʪʦʚʦʛʦ 

ʠʥʜʠʢʘʪʦʨʘ ʠʟʚʝʱʘʪʝʣʷ, ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʦʥʪʘʢʪʦʚ ʚʳʭʦʜʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ. 

ɼʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʚʝʱʘʪʝʣʷ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʥʠʞʝ ï 40 Üʉ) ʠʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ 

ʬʫʥʢʮʠʶ ʧʦʜʦʛʨʝʚʘ. ʇʦʜʦʛʨʝʚ ʚʢʣʶʯʘʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ï 19 Üʉ (Ñ 1Üʉ). ʇʠʪʘʥʠʝ ʧʦʜʦʛʨʝʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʜʣʷ ʵʪʦʛʦ ʚ 

ʢʣʝʤʤʥʦʤ ʦʪʩʝʢʝ ʠʟʚʝʱʘʪʝʣʷ ʨʘʟʤʝʱʝʥʳ ʢʣʝʤʤʳ ç21/22è çʇʦʜʦʛʨʝʚè.  ʎʝʧʠ ʧʦʜʦʛʨʝʚʘ ʠʤʝʶʪ 

ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʠʟʚʝʱʘʪʝʣʷ.  

ʇʦʜʦʛʨʝʚ ʠʟʚʝʱʘʪʝʣʷ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠ ʦʪʢʣʶʯʠʪʴ ʧʦ RS-485 ʢʦʤʘʥʜʘʤʠ c ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus/RTU. ɿʘʚʦʜʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʜʦʛʨʝʚʘ ï çɺʢʣʶʯʝʥʦè. 

ɺʥʠʤʘʥʠʝ! 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʝʨʝʭʦʜʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ ʅɽʀʉʇʈɸɺʅʆʉʊʔ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʠʞʝ ï 18 Üʉ ʦʪʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ʧʦʜʦʛʨʝʚʘ, ʝʩʣʠ ʧʠʪʘʥʠʝ ʥʘ ʧʦʜʦʛʨʝʚ 

ʠʟʚʝʱʘʪʝʣʷ ʥʝ ʧʦʜʢʣʶʯʝʥʦ.   

  ʀʟʚʝʱʘʪʝʣ ɹʦʙʦʨʫʜʦʚʘʥ ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʟʘʧʳʣʝʥʥʦʩʪʠ ʩʪʝʢʣʘ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʢʘʥʘʣʘ. ʇʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ ʢʘʞʜʳʝ 4 ʤʠʥʫʪʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʀʂ ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʝʢʣʘ ʠʟʚʝʱʘʪʝʣʴ 

ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ çʅɽʀʉʇʈɸɺʅʆʉʊʔè. ʉʠʛʥʘʣ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠ ʧʘʜʝʥʠʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʜʦ ʫʨʦʚʥʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʙʥʘʨʫʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

50%. 

ʀʟʚʝʱʘʪʝʣʴ ʦʩʥʘʱʸʥ ʩʣʝʜʫʶʱʠʤ ʥʘʙʦʨʦʤ ʠʥʪʝʨʬʝʡʩʦʚ: 

¶ ʊʨʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʨʝʣʝ ï ɺʅʀʄɸʅʀɽ, ʇʆɾɸʈ, ʅɽʀʉʇʈɸɺʅʆʉʊʔ; 

¶ ʊʦʢʦʚʘʷ ʧʝʪʣʷ 4-20 mA, ʩ ʧʦʜʜʝʨʞʢʦʡ HART ï ʧʨʦʪʦʢʦʣʘ; 

¶ ʀʥʪʝʨʬʝʡʩ RS-485 ʩ ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʪʦʢʦʣʘ Modbus-RTU.  

4.2 ʇɽʈɽɼɸʏɸ ɼɸʅʅʓʍ ʀ ʋʇʈɸɺʃɽʅʀɽ 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦ ʩʚʦʸʤ ʩʦʩʪʦʷʥʠʠ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʚ 

ʠʟʚʝʱʘʪʝʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ RS-485. ɼʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʧʨʦʪʦʢʦʣ ʩʚʷʟʠ Modbus-RTU. ʇʨʠ ʵʪʦʤ ʠʟʚʝʱʘʪʝʣʴ ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʢʘʢ ʫʧʨʘʚʣʷʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ.   

Modbus-RTU ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʷʪʴ, ʥʘʩʪʨʘʠʚʘʪʴ, ʚʳʙʠʨʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠʟʚʝʱʘʪʝʣʷ: 

- ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ ʠʟʚʝʱʘʪʝʣʷ; 

- ʀʟʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʣʘʤʝʥʠ; 

- ʇʝʨʝʢʣʶʯʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ çʜʘʣʝʢʦ/ʙʣʠʟʢʦè; 

- ʇʝʨʝʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʜʦʛʨʝʚʘ çʧʦʜʦʛʨʝʚ ʚʢʣʶʯʝʥ/ʧʦʜʦʛʨʝʚ ʚʳʢʣʶʯʝʥè; 

- ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʨʝʣʝ ʇʦʞʘʨ çʩ ʬʠʢʩʘʮʠʝʡ/ʙʝʟ ʬʠʢʩʘʮʠʠè; 

- ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʣʝ çʩ ʬʠʢʩʘʮʠʝʡ/ʙʝʟ ʬʠʢʩʘʮʠʠè; 

- ɺʳʙʦʨ ʬʫʥʢʮʠʠ ʨʘʙʦʪʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʣʝ çʧʦʞʘʨ/ʚʥʠʤʘʥʠʝè;  

- ʇʝʨʝʚʦʜ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ ʇʆɾɸʈ; 

- ʉʥʷʪʠʝ ʩʦʩʪʦʷʥʠʷ ʇʆɾɸʈ; 

- ʇʝʨʝʚʦʜ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ ʅɽʀʉʇʈɸɺʅʆʉʊʔ; 

- ʉʥʷʪʠʝ ʩʦʩʪʦʷʥʠʷ ʅɽʀʉʇʈɸɺʅʆʉʊʔ; 

- ʇʝʨʝʚʦʜ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ ɺʅʀʄɸʅʀɽ; 
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- ʉʥʷʪʠʝ ʩʦʩʪʦʷʥʠʷ ɺʅʀʄɸʅʀɽ; 

- ʇʨʦʚʝʨʢʘ ʟʘʧʳʣʝʥʥʦʩʪʠ ʩʤʦʪʨʦʚʦʛʦ ʦʢʥʘ; 

- ʇʨʦʚʝʨʢʘ ʠʩʧʨʘʚʥʦʩʪʠ ʩʚʝʪʦʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ; 

- ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʚʠʜʝʦʢʘʤʝʨʳ; 

- ɺʦʟʚʨʘʪ ʢ ʟʘʚʦʜʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ. 

ʇʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʢʦʤʘʥʜ (ʢʦʜʦʚ ʬʫʥʢʮʠʡ) ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ï MODBUS. 

 

4.3 ʈɽɻʀʉʊʈɸʎʀʗ ɼɸʅʅʓʍ  

ʀʟʚʝʱʘʪʝʣʴ ʦʩʥʘʱʝʥ ʚʩʪʨʦʝʥʥʳʤ ʨʝʛʠʩʪʨʘʪʦʨʦʤ ʩʦʙʳʪʠʡ. ʆʙʲʝʤ ʨʝʛʠʩʪʨʘʪʦʨʘ ï 4000 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʦʙʳʪʠʡ.  ʈʝʛʠʩʪʨʠʨʫʶʪʩʷ ʪʘʢʠʝ ʩʦʙʳʪʠʷ, ʢʘʢ ʜʝʞʫʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʦʪʢʣʶʯʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʦʙʱʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʪʨʝʚʦʛʘ, ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ. ʂʘʞʜʦʝ ʩʦʙʳʪʠʝ ʠʤʝʝʪ ʦʪʤʝʪʢʫ ʚʨʝʤʝʥʠ ʠ ʜʘʪʳ ʝʛʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɸʨʭʠʚʳ ʩʦʙʳʪʠʡ ʭʨʘʥʷʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʧʦʨʪ RS-485.  

ɺ ʠʟʚʝʱʘʪʝʣʝ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʘʨʭʠʚʘʮʠʠ ʩʦʙʳʪʠʡ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʞʘʨʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485. 
   
4.4 ʂʃɽʄʄʅʆɽ ʆʊɼɽʃɽʅʀɽ     

ʂʦʨʧʫʩ ʠʟʚʝʱʘʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥ 4-ʤ ̫ ʦʪʚʝʨʩʪʠʷʤʠ ʩ ʨʝʟʴʙʦʡ ʄ20ʭ1,5 ʜʣ̫ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ. 

ɺʥʝʰʥʠʝ ʢʘʙʝʣʠ ʟʘʚʦʜʷʪʩʷ ʚ ʠʟʚʝʱʘʪʝʣʴ ʯʝʨʝʟ ʢʘʙʝʣʴʥʳʝ ʚʚʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʜʣʷ 

ʢʘʙʝʣʝʡ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ ʦʪ 8 ʜʦ 10 ʤʤ2.  ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʚʦʜʦʚ, ʫʩʪʘʥʦʚʢʘ 

ʦʢʦʥʝʯʥʦʛʦ ʠ ʜʦʙʘʚʦʯʥʦʛʦ ʨʝʟʠʩʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʢʣʝʤʤʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʠʟʚʝʱʘʪʝʣʷ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʣʝʤʤʳ ʧʦʜ ʚʠʥʪ ʜʣʷ ʧʨʦʚʦʜʦʚ 

ʩʝʯʝʥʠʝʤ ʦʪ 0,08 ʜʦ 1,5 ʤʤ2.  

 

         

ʈʠʩʫʥʦʢ 2 ī ɺʥʝʰʥʠʡ ʚʠʜ ʠʟʚʝʱʘʪʝʣʷ ʩ ʚʠʜʝʦʤʦʜʫʣʝʤ 

 ʉʧʝʢʪʨʦʥ-601-Exd (ʩʣʝʚʘ), ʉʧʝʢʪʨʦʥ-601-Exd-ɸ (ʩʧʨʘʚʘ) 
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ʈʠʩʫʥʦʢ 3 ï ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠʟʚʝʱʘʪʝʣʷ 

1- ʢʨʝʧʝʞʥʦ-ʶʩʪʠʨʦʚʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 2- ʨʝʛʫʣʠʨʦʚʦʯʥʳʡ ʚʠʥʪ; 3- ʙʦʣʪ  

ʢʨʝʧʝʞʥʦ-ʶʩʪʠʨʦʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 4-ʢʦʨʧʫʩ; 5- ʟʘʱʠʪʥʘʷ ʨʝʰʝʪʢʘ;  

6- ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ; 7- ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʋʌ ʢʘʥʘʣʘ; 

8- ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʩʠʥʝʛʦ ʮʚʝʪʘ; 9- ʩʚʝʪʦʜʠʦʜʥʳʡ ʠʥʜʠʢʘʪʦʨ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ; 

10- ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʀʂ ʢʘʥʘʣʘ; 11- ʢʨʳʰʢʘ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʪʩʝʢʘ; 

12- ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ; 13- ʙʦʣʪ ʟʘʟʝʤʣʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 4 ï ʂʦʤʤʫʪʘʮʠʦʥʥʳʡ ʦʪʩʝʢ 

4.5 ʉɺɽʊʆɼʀʆɼʅʓɽ ʀʅɼʀʂɸʊʆʈʓ ʉʆʉʊʆʗʅʀʗ 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʨʝʤʷ ʩʚʝʪʦʜʠʦʜʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʨʘʟʥʳʭ ʮʚʝʪʦʚ: 

¶ ʂʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨ ï ʠʥʜʠʮʠʨʫʝʪ ʨʝʞʠʤʳ: çɼɽɾʋʈʅʓʁè, çʇʆɾɸʈè, çʅɽʀʉʇʈɸɺʅʆʉʊʔè. 

¶ ʉʠʥʠʡ ʠʥʜʠʢʘʪʦʨ ï ʠʥʜʠʮʠʨʫʝʪ ʥʘʣʠʯʠʝ ʋʌ-ʠʟʣʫʯʝʥʠʡ; 

¶ ɿʝʣʝʥʳʡ ʠʥʜʠʢʘʪʦʨ ï ʠʥʜʠʮʠʨʫʝʪ ʥʘʣʠʯʠʝ ʀʂ-ʠʟʣʫʯʝʥʠʡ. 

  ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʚʩʧʳʰʢʠ ʠʣʠ ʩʚʝʯʝʥʠʝ ʩʠʥʝʛʦ, ʟʝʣʝʥʦʛʦ ʠʥʜʠʢʘʪʦʨʦʚ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚ 

ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ ʢʘʢʦʛʦ-ʪʦ ʠʩʪʦʯʥʠʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʀʂ ʠʣʠ ʋʌ 
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ʠʟʣʫʯʝʥʠʷ. ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʥʘʣʠʯʠʷ ʧʣʘʤʝʥʠ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʠʟʚʝʱʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ï ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ ʦʯʘʛʦʤ 

ʧʣʘʤʝʥʠ ʠʣʠ ʵʪʦ ʣʦʞʥʘʷ ʧʦʤʝʭʘ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʣʘʤʝʥʠ ʠʟʚʝʱʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ 

çʇʆɾɸʈè, ʧʨʠ ʵʪʦʤ ʠʥʜʠʢʘʪʦʨ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʨʝʞʠʤ ʧʦʩʪʦʷʥʥʦʛʦ ʩʚʝʯʝʥʠʷ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʪʝʢʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ʠʟʚʝʱʘʪʝʣʷ ʨʝʞʠʤʘʤ ʩʚʝʯʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʉʦʩʪʦʷʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʉʦʩʪʦʷʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʚʢʣʶʯʝʥʦ, ʨʝʞʠʤ 

çɼɽɾʋʈʅʓʁè (ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʧʦʞʘʨʘ) 

ʂʦʨʦʪʢʠʝ ʚʩʧʳʰʢʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʩ ʧʝʨʠʦʜʦʤ 2 ʩʝʢ 

ʈʝʞʠʤ çʇʆɾɸʈè ʇʦʩʪʦʷʥʥʦʝ ʛʦʨʝʥʠʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ 

ʈʝʞʠʤ çʅɽʀʉʇʈɸɺʅʆʉʊʔè ʆʜʠʥʘʨʥʳʝ ʚʩʧʳʰʢʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʩ ʧʝʨʠʦʜʦʤ 1 ʩʝʢ 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʋʌ ʩʠʛʥʘʣʘ 

(ʚ ʨʝʞʠʤʝ çɼɽɾʋʈʅʓʁè) 
ʉʚʝʯʝʥʠʝ ʩʠʥʝʛʦ ʮʚʝʪʘ 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʀʂ ʩʠʛʥʘʣʘ 

(ʚ ʨʝʞʠʤʝ çɼɽɾʋʈʅʓʁè) 
ʉʚʝʯʝʥʠʝ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ 

4.6 ɺʓʍʆɼʅʓɽ ʉʀɻʅɸʃʓ 

4.6.1 ʈʝʣʝʡʥʳʝ ʚʳʭʦʜ r

 

ʂʦʥʪʘʢʪʳ ʢʘʞʜʦʛʦ ʠʟ ʨʝʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʚʝʱʘʪʝʣʷ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʪʦʢ 5 ɸ ʠ 

ʥʘʧʨʷʞʝʥʠʝ 250 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʨʠ ʨʝʟʠʩʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʈʝʣʝ çʇʦʞʘʨè 

ʈʝʣʝ çʇʦʞʘʨè ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʡ ʠ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʘʢʪʳ. ɺ ʜʝʞʫʨʥʦʤ 

ʨʝʞʠʤʝ ʜʘʥʥʦʝ ʨʝʣʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʝʩʪʦʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ 

çʇʆɾɸʈè ʨʝʣʝ çʇʦʞʘʨè ʚʢʣʶʯʘʝʪʩʷ ʠ ʧʝʨʝʢʠʜʳʚʘʝʪ ʩʚʦʠ ʢʦʥʪʘʢʪʳ. ʈʝʣʝ çʇʦʞʘʨè ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ 

ʨʝʞʠʤʘʭ çʩ ʬʠʢʩʘʮʠʝʡè ʠʣʠ çʙʝʟ ʬʠʢʩʘʮʠʠè. ɿʘʚʦʜʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ï çʩ ʬʠʢʩʘʮʠʝʡè. ʈʝʞʠʤ ʨʘʙʦʪʳ 

çʙʝʟ ʬʠʢʩʘʮʠʠè ʤʦʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʥʘʩʪʨʦʝʯʥʳʤ ʧʫʣʴʪʦʤ ʀʊ-12-Exd (ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ) ʠʣʠ ʧʦ 

ʠʥʪʝʨʬʝʡʩʫ RS-485 c ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus/RTU.  

ɺʳʭʦʜʳ ʨʝʣʝ çʇʦʞʘʨè ʚ ʢʣʝʤʤʥʦʤ ʦʪʩʝʢʝ ʜʫʙʣʠʨʦʚʘʥʳ ʥʘ 2-ʭ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʢʘʭ. 

ʈʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 

ʈʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʝ ʢʦʥʪʘʢʪʳ.  ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʠʟʚʝʱʘʪʝʣʝ 

ʜʘʥʥʦʝ ʨʝʣʝ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ. ɽʩʣʠ ʬʫʥʢʮʠʷ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʷ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʢʘʢʫʶ-ʣʠʙʦ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʮʝʧʷʭ ʠʟʚʝʱʘʪʝʣʷ, ʦʪʩʫʪʩʪʚʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ ʠʣʠ ʢʨʠʪʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʦʢʥʘ ï ʨʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʦʙʝʩʪʦʯʠʚʘʝʪʩʷ ʠ 

ʨʘʟʤʳʢʘʝʪ ʩʚʦʠ ʢʦʥʪʘʢʪʳ. ʈʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ çʩ ʬʠʢʩʘʮʠʝʡè.  

ɺʳʭʦʜʳ ʨʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʚ ʢʣʝʤʤʥʦʤ ʦʪʩʝʢʝ ʜʫʙʣʠʨʦʚʘʥʳ ʥʘ 2-ʭ ʢʣʝʤʤʥʳʭ ʢʦʣʦʜʢʘʭ.  

 ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʨʝʣʝ.  

ʇʨʦʛʨʘʤʤʠʨʫʝʤʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʨʝʣʝ ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʡ ʠ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʡ 

ʢʦʥʪʘʢʪʳ. ʂʦʥʬʠʛʫʨʘʮʠʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʣʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ c ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʦ 

ʧʨʦʪʦʢʦʣʫ Modbus/RTU.  

ɿʘʚʦʜʩʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʝʣʝ ï ʩʨʘʙʘʪʳʚʘʥʠʝ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ 

çɺʥʠʤʘʥʠʝè. ʊʘʢʪʠʢʘ ʨʘʙʦʪʳ ï çʩ ʬʠʢʩʘʮʠʝʡè. 

4.6.2. ̱ ̜̎́̌̏̄̏̃̊ ̜̖̃̏̅ 4- 20 ̍  ̱ 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 4 ï 20 ʤɸ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʠʟʚʝʱʘʪʝʣʷ ʜʨʫʛʠʤ ʢʦʥʪʨʦʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ.  
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ɺʳʭʦʜʥʘʷ ʮʝʧʴ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʧʦ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʠʣʠ ʥʝʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʛʨʫʞʝʥʘ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʰʣʝʡʬʘ 500 ʆʤ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ ʦʪ 18 ʜʦ 19,9 ɺ 

ʧʦʩʪ. ʪʦʢʘ, ʠ ʥʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ 600 ʆʤ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʦʪ 20 ʜʦ 30 ɺ ʧʦʩʪ. ʪʦʢʘ. ʉʦʦʪʚʝʪʩʪʚʠʝ 

ʚʝʣʠʯʠʥʳ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʨʘʟʣʠʯʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʕʪʦʪ ʚʳʭʦʜ 

ʢʘʣʠʙʨʫʝʪʩʷ ʥʘ ʟʘʚʦʜʝ-ʠʟʛʦʪʦʚʠʪʝʣʝ ʠ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʚʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺʅʀʄɸʅʀɽ! 

ɸʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʪʦʢʦʚʦʡ ʮʝʧʠ 4-20 ʤɸ ʥʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʭʝʤʦʡ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʠʟʚʝʱʘʪʝʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʨʳʚ ʪʦʢʦʚʦʡ ʮʝʧʠ ʥʝ ʚʳʟʦʚʝʪ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʠʥʜʠʢʘʮʠʠ ʩʚʝʪʦʜʠʦʜʘ. ʀʥʜʠʢʘʮʠʷ ʩʚʝʪʦʜʠʦʜʘ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ 

ʨʝʣʝʡʥʦʛʦ ʚʳʭʦʜʘ.  

            

          ʊʘʙʣʠʮʘ 3                                                                                          

               

ʀʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʡ ʠʟʚʝʱʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ( ±  0,3 ʤɸ)  ʉʦʩʪʦʷʥʠʝ ʠʟʚʝʱʘʪʝʣʷ  

ʆʙʱʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ 1 ʤɸ 

ʂʨʠʪʠʯʝʩʢʘʷ ʟʘʧʳʣʝʥʥʦʩʪʴ ʦʧʪʠʢʠ 2 ʤɸ 

ɼʝʞʫʨʥʳʡ ʨʝʞʠʤ 4 ʤɸ 

ʇʦʚʳʰʝʥʥʦʝ ʬʦʥʦʚʦʝ  ʠʟʣʫʯʝʥʠʝ 

ʀʂ ʢʘʥʘʣʘ 
8 ʤɸ 

ʇʦʞʘʨ ʋʌ ʢʘʥʘʣʘ 12 ʤɸ 

ʇʦʞʘʨ ʀʂ ʢʘʥʘʣʘ 14 ʤɸ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣ ʧʦʞʘʨʘ 16 ʤɸ 

ʉʠʛʥʘʣ çʇʦʞʘʨè 20 ʤɸ 

 

 

4.7 ʋʉʃʆɺʀʗ ɹɽɿʆʇɸʉʅʆʁ ʕʂʉʇʃʋɸʊɸʎʀʀ 

4.7.1 ɼɸʃʔʅʆʉʊʔ ɼɽʁʉʊɺʀʗ ʀɿɺɽʑɸʊɽʃʗ 

ʀʟʚʝʱʘʪʝʣʴ ʠʤʝʝʪ ʬʫʥʢʮʠʶ ʨʝʛʫʣʠʨʦʚʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʝʥ ʚʳʙʦʨ ʠʟ 

ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ï çɼʘʣʝʢʦè ʠ çɹʣʠʟʢʦè.  ɿʘʚʦʜʩʢʘʷ ʫʩʪʘʥʦʚʢʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ï çɼʘʣʝʢʦè.  

 ɼʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʠʟʚʝʱʘʪʝʣʷ ï 25 ʤ ʧʦ ʊʇ5 ʠ ʊʇ6 (1 ʢʣʘʩʩ ʧʦ ɻʆʉʊ ʈ 53325).  

ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʨʝʞʠʤ çɹʣʠʟʢʦè ʜʘʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʧʣʘʤʝʥʠ ʧʦ ʊʇ5 

ʠ ʊʇ6 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 12 ʤʝʪʨʘʤ. 

4.7.2 ʆɹʅɸʈʋɾɽʅʀɽ ʇʃɸʄɽʅʀ 

ʀʟʚʝʱʘʪʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ ʚʝʱʝʩʪʚ, ʩʦʩʪʦʷʱʠʭ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʠʟ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʠʟʚʝʱʘʪʝʣʴ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʛʦʨʘʥʠʡ 

ʚʝɦʝʩʪʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʫʛʣʝʨʦʜ: ʛʦʨʝʥʠʝ ʚʦʜʦʨʦʜʘ, ʛʦʨʝʥʠʝ ʩʝʨʳ, ʛʦʨʝʥʠʝ ʛʦʨʶʯʠʭ ʤʝʪʘʣʣʦʚ. 
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4.7.3.  ʇʆʄɽʍʆʋʉʊʆʁʏʀɺʆʉʊʔ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʠ ʩʧʝʮʠʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʘ ʧʦʟʚʦʣʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʚʝʱʘʪʝʣʷ. ʀʟʚʝʱʘʪʝʣʴ ʚʦʩʧʨʠʥʠʤʘʝʪ ʢʘʢ ʣʦʞʥʳʝ 

ʧʦʤʝʭʠ ʠ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʦʧʪʠʯʝʩʢʠʝ ʧʦʤʝʭʠ, ʪʘʢʠʝ ʢʘʢ: 

¶ ʆʧʪʠʯʝʩʢʠʝ ʠʟʣʫʯʝʥʠʷ ʦʪ ʦʜʥʦʛʦ ʧʦʩʪʘ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʠʣʠ ʘʨʛʦʥʦʚʦʡ ʩʚʘʨʢʠ; 

¶ ʇʦʤʝʭʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʙʦʪʝ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʋʐʄ ʠ ʜʨ 

ʰʣʠʬʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ); 

¶ ʇʨʷʤʦʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʠ ʦʪʨʘʞʝʥʥʳʝ ʙʣʠʢʠ; 

¶ ʆʧʪʠʯʝʩʢʠʝ ʠʟʣʫʯʝʥʠʷ, ʙʣʠʢʠ ʩʚʝʪʦʧʨʦʙʣʝʩʢʦʚʳʭ ʤʘʷʢʦʚ ʩʧʝʮʪʝʭʥʠʢʠ; 

¶ ʆʧʪʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʚʳʝ ʠʟʣʫʯʝʥʠʷ ʦʪ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʪ.ʜ. 

ʊʘʙʣʠʮʘ 4 - ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʩʪʦʯʥʠʢʘʤ ʣʦʞʥʦʡ ʪʨʝʚʦʛʠ  

ʀʩʪʦʯʥʠʢ ʣʦʞʥʦʡ ʪʨʝʚʦʛʠ 
ʆʩʚʝʱʝʥʥʦʩʪʴ 

(ʣʢ) 

ʈʝʘʢʮʠʷ ʧʨʠ 

ʤʦʜʫʣʷʮʠʠ 

ʈʝʘʢʮʠʷ ʙʝʟ 

ʤʦʜʫʣʷʮʠʠ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʧʪʠʯʝʩʢʦʤʫ ʠʟʣʫʯʝʥʠʶ ʚ 

ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʩʧʝʢʪʨʘ 
80000 ʅʝʪ ʪʨʝʚʦʛʠ ʅʝʪ ʪʨʝʚʦʛʠ 

ʅʝʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 2 ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ 100 ɺʪ 
2000 ʅʝʪ ʪʨʝʚʦʛʠ ʅʝʪ ʪʨʝʚʦʛʠ 

ʄʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 2 ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ 100 ɺʪ 
2000 ʅʝʪ ʪʨʝʚʦʛʠ ʅʝʪ ʪʨʝʚʦʛʠ 

ʅʝʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 2 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ 40 ɺʪ 
7000 ʅʝʪ ʪʨʝʚʦʛʠ ʅʝʪ ʪʨʝʚʦʛʠ 

ʄʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ 2 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ 40 ɺʪ 
7000 ʅʝʪ ʪʨʝʚʦʛʠ ʅʝʪ ʪʨʝʚʦʛʠ 

 

ɺ ʟʦʥʫ ʚʠʜʠʤʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ ʥʝ ʜʦʣʞʥʳ ʧʦʧʘʜʘʪʴ ʠʩʪʦʯʥʠʢʠ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʥʝʰʪʘʪʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ï ʛʘʟʦʚʘʷ ʩʚʘʨʢʘ ʠ ʨʝʟʢʘ ʤʝʪʘʣʣʘ, ʧʣʘʟʤʝʥʥʘʷ ʨʝʟʢʘ ʤʝʪʘʣʣʘ, ʩʚʘʨʢʘ ʚ ʩʨʝʜʝ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʵʣʝʢʪʨʦʜʫʛʦʚʘʷ ʠ ʘʨʛʦʥʦʚʘʷ ʩʚʘʨʢʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʦʚ ʙʦʣʝʝ 2-ʭ.  
 

4.7.4.  ʌɸʂʊʆʈʓ ʉʅʀɾɸʖʑʀɽ ʈɽɸʂʎʀʖ ʀɿɺɽʑɸʊɽʃʗ 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʝʛʨʘʜʳ 

ʉʪʝʢʣʦ ʠ ʧʣʝʢʩʠʛʣʘʩ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʵʥʝʨʛʠʠ ʠʟʣʫʯʝʥʠʷ ʠ ʥʝ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ 

ʤʝʞʜʫ ʠʟʚʝʱʘʪʝʣʝʤ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʛʦʨʘʥʠʷ. 

ʄʝʞʜʫ ʠʟʚʝʱʘʪʝʣʝʤ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʦʡ ʥʝ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ, ʟʘʛʦʨʘʞʠʚʘʶʱʠʝ ʟʦʥʫ ʦʙʟʦʨʘ.  

ʉʠʣʴʥʳʡ ʪʫʤʘʥ ʠ ʜʦʞʜʴ ʧʦʛʣʦʱʘʶʪ ʋʌ/ʀʂ-ʠʟʣʫʯʝʥʠʝ ʠ ʫʭʫʜʰʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ.  

ɿʘʛʨʷʟʥʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʟʚʝʱʘʪʝʣʷ 

ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʟʘʛʨʷʟʥʷʁ ʱʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʧʳʣʴ, ʛʨʷʟʴ ʣʠʙʦ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʩʥʠʞʘʶʪ ʜʘʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʠʦʜʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʦʧʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʟʚʝʱʘʪʝʣʷ. 

 

 

4.8.  ʈɸɹʆʊɸ ʀɿɺɽʑɸʊɽʃʗ ʉ ʊɽʉʊʆɺʓʄʀ ʀɿʃʋʏɸʊɽʃʗʄʀ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʱʘʪʝʣʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʝ ʪʝʩʪʦʚʳʝ 

ʠʟʣʫʯʘʪʝʣʠ ʀʊ-12-Exd: 

¶ ʀʊ-12-Exd ʯʝʨʥʦʛʦ ʮʚʝʪʘ ï ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ; 
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¶ ʀʊ-12-Exd ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ï ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʱʘʪʝʣʷ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʚ ʧʦʞʘʨʥʫʶ ʩʠʩʪʝʤʫ ʩʪʦʨʦʥʥʠʤʠ 

ʪʝʩʪʦʚʳʤʠ ʠʟʣʫʯʘʪʝʣʷʤʠ (ʧʝʨʝʚʦʜ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤ ʧʦʞʘʨ, ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʱʘʪʝʣʷ) ʚ 

ʢʘʞʜʳʡ ʪʝʩʪʦʚʳʡ ʠʟʣʫʯʘʪʝʣʴ ʧʨʦhʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʢʦʜ.  

ʀʟʚʝʱʘʪʝʣʴ ʧʣʘʤʝʥʠ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʥʘ ʪʦʪ ʠʟʣʫʯʘʪʝʣʴ, ʢʦʜ ʢʦʪʦʨʦʛʦ ʧʨʦʧʠʩʘʥ ʚ ʧʘʤʷʪʠ 

ʠʟʚʝʱʘʪʝʣʷ.  

ʅʘ ʟʘʚʦʜʝ-ʠʟʛʦʪʦʚʠʪʝʣʝ ʠʟʚʝʱʘʪʝʣʴ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʥʘ ʟʘʧʦʤʠʥʘʥʠʝ ʢʦʜʘ ʧʝʨʚʦʛʦ ʪʝʩʪʦʚʦʛʦ 

ʠʟʣʫʯʘʪʝʣʷ, ʚ ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʦʥ ʧʦʧʘʜʝʪ. ʇʨʠ ʫʪʨʘʪʝ ʠʣʠ ʟʘʤʝʥʝ ʪʝʩʪʦʚʦʛʦ ʠʟʣʫʯʘʪʝʣʷ   c 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus/RTU ʤʦʞʥʦ ʦʯʠʩʪʠʪʴ ʧʘʤʷʪʴ ʠʟʚʝʱʘʪʝʣʷ ʜʣʷ 

ʟʘʧʦʤʠʥʘʥʠʷ ʢʦʜʘ ʥʦʚʦʛʦ ʠʟʣʫʯʘʪʝʣʷ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʚ ʀʊ-12-Exd ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʠ ʀʊ-12-Exd ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʧʨʠ ʟʘʢʘʟʝ ʜʣʷ ʦʜʥʦʡ 

ʧʦʞʘʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʰʠʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʢʦʜ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ɺʥʝʰʥʠʡ ʚʠʜ ʪʝʩʪʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ ʀʊ-12-Exd 

 

 

 
 

 

ʈʠʩʫʥʦʢ 6. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʪʝʩʪʦʚʦʛʦ ʠʟʣʫʯʘʪʝʣʷ 

 

 

4.8.1 ʈɸɹʆʊɸ ʉ ʀɿʃʋʏɸʊɽʃɽʄ ʀʊ-12-EXD ʏɽʈʅʆɻʆ ʎɺɽʊɸ 

ʀʟʣʫʯʘʪʝʣʴ ʪʝʩʪʦʚʳʡ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʡ çʀʊ-12-Exd ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʟʚʝʱʘʪʝʣʷ.  

 

ɺʅʀʄɸʅʀɽ! 

ʅʘ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʟʚʝʱʘʪʝʣʝʡ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʦʪʢʣʶʯʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ 
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ɺ ʠʟʣʫʯʘʪʝʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪ:   

¶ ʧʨʦʚʝʨʢʘ ʧʝʨʝʭʦʜʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ çʇʦʞʘʨè;   

¶ ʧʨʦʚʝʨʢʘ ʧʝʨʝʭʦʜʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ çʅʝʠʩʧʨʘʚʥʦʩʪʴè; 

¶ ʧʨʦʚʝʨʢʘ ʟʘʧʳʣʝʥʥʦʩʪʠ ʩʪʝʢʣʘ ï ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʨʘʩʩʪʦʷʥʠʷ ʥʝ ʙʦʣʝʝ 25 ʤ.   

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ ʩʦʚʤʝʩʪʠʪʴ ʦʩʴ ʠʟʣʫʯʘʪʝʣʷ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʠʟʚʝʱʘʪʝʣʴ. 

ʇʦʜʦʡʪʠ ʢ ʠʟʚʝʱʘʪʝʣʶ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ, ʝʩʣʠ ʩʦʩʝʜʥʠʝ ʠʟʚʝʱʘʪʝʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʪʝʩʪʠʨʫʝʤʳʤ.  

 ʈʝʞʠʤ ʇʆɾɸʈ  

ʋʙʝʜʠʪʴʩʷ, ʯʪʦ ʪʝʩʪʠʨʫʝʤʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ.  

ɺʢʣʶʯʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʧʦʚʦʨʦʪʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʤʝʪʢʠ ʥʘ ʢʦʨʧʫʩʝ ʩ ʥʘʜʧʠʩʴʶ 

çF1è ʠʣʠ çF2è ʠʣʠ çF3è (ʨʠʩ. 6), ʩʚʝʪʦʜʠʦʜʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʤʠʛʘʪʴ. ʅʘʧʨʘʚʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʥʘ 

ʣʠʮʝʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʚʝʱʘʪʝʣʷ. ʋʜʝʨʞʠʚʘʪʴ ʠʟʣʫʯʘʪʝʣʴ ʜʦ ʤʦʤʝʥʪʘ ʧʝʨʝʭʦʜʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ 

çʇʦʞʘʨè. ʇʨʠ ʵʪʦʤ ʠʥʜʠʢʘʪʦʨ ʠʟʚʝʱʘʪʝʣʷ ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʨʝʞʠʤ ʧʦʩʪʦʷʥʥʦʛʦ ʩʚʝʯʝʥʠʷ.  ʈʝʣʝ 

ʇʆɾɸʈ ʦʪʢʣʶʯʝʥʦ.  

ɺʅʀʄɸʅʀɽ! 

ʋʜʝʨʞʠʚʘʪʴ ʚʢʣʶʯʝʥʥʳʡ ʠʟʣʫʯʘʪʝʣʴ ʥʝ ʙʦʣʝʝ 28 ʩʝʢʫʥʜ, ʪ.ʢ. ʧʦ ʠʩʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚ 

ʠʟʚʝʱʘʪʝʣʝ ʘʢʪʠʚʠʨʫʝʪʩʷ ʨʝʣʝ ʇʆɾɸʈ.  

ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʧʦʚʝʨʥʫʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʦ ʱʝʣʯʢʘ, ʯʪʦʙʳ ʤʝʪʢʘ ʥʘ ʢʦʨʧʫʩʝ ʥʝ 

ʩʦʚʧʘʜʘʣʘ ʩ ʥʘʜʧʠʩʷʤʠ çF1è, çF2è, çF3è ʠʣʠ çF4è, ʩʚʝʪʦʜʠʦʜʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʧʦʛʘʩʥʫʪʴ (ʤʝʞʜʫ 

ʨʝʞʠʤʘʤʠ çFè ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ï çʦʪʢʣʶʯʝʥʦè).  

ʇʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʠʟʚʝʱʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʨʝʞʠʤ çɼʝʞʫʨʥʳʡè.  

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʨʝʞʠʤʘ çʇʦʞʘʨè, ʝʩʣʠ ʟʘʧʳʣʝʥʥʦʩʪʴ ʩʪʝʢʣʘ ʜʦʩʪʠʛʣʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʠʟʚʝʱʘʪʝʣʴ ʧʝʨʝʡʜʝʪ ʚ çʅʝʠʩʧʨʘʚʥʦʩʪʴè ʩʦ ʩʨʘʙʘʪʳʚʘʥʠʝʤ ʨʝʣʝ ʅɽʀʉʇʈɸɺʅʆʉʊʔ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʜʠʢʘʮʠʝʡ ʩʚʝʪʦʜʠʦʜʘ.  

 ʈʝʞʠʤ ʅɽʀʉʇʈɸɺʅʆʉʊʔ   

ʋʙʝʜʠʪʴʩʷ, ʯʪʦ ʪʝʩʪʠʨʫʝʤʳʡ ʠʟʚʝʱʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʝʞʫʨʥʦʤ ʨʝʞʠʤʝ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ.  

ɺʢʣʶʯʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʧʦʚʦʨʦʪʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʤʝʪʢʠ ʥʘ ʢʦʨʧʫʩʝ ʩ ʥʘʜʧʠʩʴʶ 

çF4è (ʨʠʩ. 6), ʩʚʝʪʦʜʠʦʜʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʤʠʛʘʪʴ. ʅʘʧʨʘʚʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʥʘ ʣʠʮʝʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʠʟʚʝʱʘʪʝʣʷ. ʋʜʝʨʞʠʚʘʪʴ ʠʟʣʫʯʘʪʝʣʴ ʜʦ ʤʦʤʝʥʪʘ ʧʝʨʝʭʦʜʘ ʠʟʚʝʱʘʪʝʣʷ ʚ ʨʝʞʠʤ çʅʝʠʩʧʨʘʚʥʦʩʪʴè. 

ʇʨʠ ʵʪʦʤ ʠʥʜʠʢʘʪʦʨ ʠʟʚʝʱʘʪʝʣʷ ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʨʝʞʠʤ ʯʘʩʪʦʛʦ ʤʠʛʘʥʠʷ.  

ʈʝʣʝ ʅɽʀʉʇʈɸɺʅʆʉʊʔ ʦʪʢʣʶʯʝʥʦ.  

ɺʅʀʄɸʅʀɽ! 

ʋʜʝʨʞʠʚʘʪʴ ʚʢʣʶʯʝʥʥʳʡ ʠʟʣʫʯʘʪʝʣʴ ʥʝ ʙʦʣʝʝ 28 ʩʝʢʫʥʜ, ʪ.ʢ. ʧʦ ʠʩʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚ 

ʠʟʚʝʱʘʪʝʣʝ ʘʢʪʠʚʠʨʫʝʪʩʷ ʨʝʣʝ ʅɽʀʉʇʈɸɺʅʆʉʊʔ.  

 

ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʧʦʚʝʨʥʫʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʦ ʱʝʣʯʢʘ, ʯʪʦʙʳ ʤʝʪʢʘ ʥʘ ʢʦʨʧʫʩʝ ʥʝ 

ʩʦʚʧʘʜʘʣʘ ʩ ʥʘʜʧʠʩʷʤʠ çF1è, çF2è, çF3è ʠʣʠ çF4è, ʩʚʝʪʦʜʠʦʜʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʧʦʛʘʩʥʫʪʴ (ʤʝʞʜʫ 

ʨʝʞʠʤʘʤʠ çFè ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ï çʦʪʢʣʶʯʝʥʦè).  

ʇʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʠʟʚʝʱʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʨʝʞʠʤ çɼʝʞʫʨʥʳʡè.  

 

 

4.8.2 ʈɸɹʆʊɸ ʉ ʀɿʃʋʏɸʊɽʃɽʄ ʀʊ-12-EXD ʂʈɸʉʅʆɻʆ ʎɺɽʊɸ 

 

ʀʟʣʫʯʘʪʝʣʴ ʪʝʩʪʦʚʳʡ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʡ çʀʊ-12-Exdè (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʠʟʣʫʯʘʪʝʣʴ) 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʥʘʩʪʨʦʡʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʱʘʪʝʣʝʡ ʧʦʞʘʨʥʳʭ ʧʣʘʤʝʥʠ 

ʩʝʨʠʠ çʉʧʝʢʪʨʦʥ-601-Exdè ʩ ʜʘʪʦʡ ʚʳʧʫʩʢʘ ʦʪ 01.01.2017 ʛʦʜʘ ʠ ʧʦʟʜʥʝʝ. 
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ʀʟʣʫʯʘʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʶʤʠʥʠʝʚʳʡ ʢʦʨʧʫʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʪʨʘʞʘʪʝʣʷ, ʧʣʘʪʳ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʦ ʩʚʝʪʦʜʠʦʜʘʤʠ, ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʢʨʳʰʢʠ ʙʘʪʘʨʝʡʥʦʛʦ ʦʪʩʝʢʘ, ʩʤ. 

ʨʠʩʫʥʦʢ 6. ʆʪʩʝʢ ʩ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʝʡ ʟʘʣʠʪ ʢʦʤʧʘʫʥʜʦʤ.  

ʀʟʣʫʯʘʪʝʣʴ ʠʤʝʝʪ 2 ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ:  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 1:   

¶ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʘ çʂʦʥʪʨʦʣʴ ʠʩʪʦʯʥʠʢʘ ʚʦʩʧʣʘʤʝʥʝʥʠʷè ï ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʬʫʥʢʮʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ çʇʦʞʘʨè ʚ ʨʝʞʠʤ çɼʝʞʫʨʥʳʡè;  

¶ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʘ çʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴè ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʠʟʚʝʱʘʪʝʣʷ çɼʘʣʝʢʦè, çɹʣʠʟʢʦè.  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 2:   

¶ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʘ çɺʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷè ï ʚʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʠʟʚʝʱʘʪʝʣʷ: 3, 10, 15 ʠʣʠ 22 ʩʝʢ.  

ɺʅʀʄɸʅʀɽ! 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 1 - ʚʢʣʶʯʘʶʪʩʷ ʟʝʣʝʥʳʝ ʩʚʝʪʦʜʠʦʜʳ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 2 - ʚʢʣʶʯʘʶʪʩʷ ʢʨʘʩʥʳʝ ʩʚʝʪʦʜʠʦʜʳ. 

 ʊʘʙʣʠʮʘ 5 ï ʇʝʨʝʯʝʥʴ ʢʦʤʘʥʜ  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 

ʠʟʣʫʯʘʪʝʣʷ  

ʇʦʣʦʞʝʥʠʝ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

ʠʟʣʫʯʘʪʝʣʷ  
ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʘʥʜʳ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  

ʄʠʛʘʥʠʝ 

ʩʚʝʪʦʜʠʦʜʦʚ 

ʠʟʣʫʯʘʪʝʣʷ  

ʂʦʥʪʨʦʣʴ 

ʩʤʝʥʳ 

ʧʘʨʘʤʝʪʨʘ ʧʦ 

ʠʥʜʠʢʘʪʦʨʫ 

ʠʟʚʝʱʘʪʝʣʷ  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 1 ï  

ʤʠʛʘʥʠʝ ʟʝʣʝʥʳʭ 

ʩʚʝʪʦʜʠʦʜʦʚ  

  

çF1è  
ʫʩʪʘʥʦʚʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

çɼʘʣʝʢʦè  
1 ʚʩʧʳʰʢʘ  

ʜʦʣʛʘʷ 

ʚʩʧʳʰʢʘ  

çF2è  
ʫʩʪʘʥʦʚʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

çɹʣʠʟʢʦè  
2 ʚʩʧʳʰʢʠ  

ʢʦʨʦʪʢʘʷ 

ʚʩʧʳʰʢʘ  

çF3è  

ʦʪʢʣʶʯʝʥʠʝ  

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ  

ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ  

çʇʦʞʘʨè ʚ çɼʝʞʫʨʥʳʡè  

3 ʚʩʧʳʰʢʠ  
ʜʦʣʛʘʷ 

ʚʩʧʳʰʢʘ  

çF4è  

ʚʢʣʶʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ  

çʇʦʞʘʨè ʚ çɼʝʞʫʨʥʳʡè  

4 ʚʩʧʳʰʢʠ  
ʢʦʨʦʪʢʘʷ 

ʚʩʧʳʰʢʘ  

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 2 ï  

ʤʠʛʘʥʠʝ ʢʨʘʩʥʳʭ 

ʩʚʝʪʦʜʠʦʜʦʚ  

çF1è  ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ 3 ʩʝʢ.  1 ʚʩʧʳʰʢʘ  1 ʚʩʧʳʰʢʘ  

çF2è  ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ 10 ʩʝʢ.  2 ʚʩʧʳʰʢʠ  2 ʚʩʧʳʰʢʠ  

çF3è  ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ 15 ʩʝʢ.  3 ʚʩʧʳʰʢʠ  3 ʚʩʧʳʰʢʠ  

çF4è  ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ 22 ʩʝʢ.  4 ʚʩʧʳʰʢʠ  4 ʚʩʧʳʰʢʠ  

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʱʘʪʝʣʷ 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʱʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 25 ʤʝʪʨʦʚ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʠʟʚʝʱʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ çɼʝʞʫʨʥʳʡè - ʦʜʠʥʘʨʥʳʝ ʠʣʠ 

ʜʚʦʡʥʳʝ ʚʩʧʳʰʢʠ ʠʥʜʠʢʘʪʦʨʘ ʩ ʧʝʨʠʦʜʦʤ 7 ʩʝʢ.  

ɺʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠʟʣʫʯʘʪʝʣʷ (çF1è, çF2è, çF3è ʠʣʠ çF4è) ʠʟ ʪʘʙʣʠʮʳ ˉ5 ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʥʫʞʥʦʛʦ ʧʘʨʘʤʝʪʨʘ.  

ɺʢʣʶʯʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʧʦʚʦʨʦʪʦʤ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʤʝʪʢʠ ʥʘ ʢʦʨʧʫʩʝ ʩ ʚʳʙʨʘʥʥʳʤ 

ʨʝʞʠʤʦʤ çF1è, çF2è, çF3è ʠʣʠ çF4è. ʇʨʠ ʵʪʦʤ ʚʢʣʶʯʘʪʩʷ ʩʚʝʪʦʜʠʦʜʳ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ 

(ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 1) ʠ ʥʘʯʥʫʪ ʤʠʛʘʪʴ ʦʜʠʥʦʯʥʳʤʠ ʠʣʠ ʛʨʫʧʧʦʚʳʤʠ ʚʩʧʳʰʢʘʤʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ.  
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ʇʝʨʝʚʦʜ ʠʟʣʫʯʘʪʝʣʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 2 ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʦʪʢʣʶʯʝʥʠʝʤ 

(ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ çFè ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ï çʦʪʢʣʶʯʝʥʦè) ʦʜʥʦʛʦ ʠʟ ʚʢʣʶʯʝʥʥʳʭ ʨʝʞʠʤʦʚ 

çF1è, çF2è, çF3è ʠʣʠ çF4è, ʠ ʧʦʚʪʦʨʥʳʤ ʚʢʣʶʯʝʥʠʝʤ ʪʦʛʦ ʞʝ ʨʝʞʠʤʘ.  

ʇʨʠʤʝʨ: ɺʢʣʶʯʝʥ ʨʝʞʠʤ F1, ʤʠʛʘʶʪ ʟʝʣʝʥʳʝ ʩʚʝʪʦʜʠʦʜʳ ï ʠʟʣʫʯʘʪʝʣʴ ʚ ʩʦʩʪʦʷʥʠʠ 1. ʇʝʨʝʚʝʩʪʠ 

ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʚ ʧʦʣʦʞʝʥʠʝ çʦʪʢʣʶʯʝʥʦè, ʟʘʪʝʤ ʧʦʚʪʦʨʥʦ ʚʢʣʶʯʠʪʴ ʨʝʞʠʤ F1 ï ʠʟʣʫʯʘʪʝʣʴ 

ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʝ 2, ʚʢʣʶʯʘʪʩʷ ʢʨʘʩʥʳʝ ʩʚʝʪʦʜʠʦʜʳ.  

ɺ ʪʝʯʝʥʠʝ 6-8 ʩʝʢʫʥʜ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʪʝʣʴ ʦʪʦʙʨʘʞʘʝʪ ʪʦʣʴʢʦ ʩʚʝʪʦʚʫʶ ʠʥʜʠʢʘʮʠʶ, ʯʪʦʙʳ 

ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʩʧʳʰʝʢ ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ.   

ʇʦ ʠʩʪʝʯʝʥʠʝ 6-8 ʩʝʢʫʥʜ ʯʘʩʪʦʪʘ ʚʩʧʳʰʝʢ ʩʚʝʪʦʜʠʦʜʦʚ ʠʟʣʫʯʘʪʝʣʷ ʫʚʝʣʠʯʠʪʩʷ ʚ 2 ʨʘʟʘ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʥʘʯʘʣʦ ʧʝʨʝʜʘʯʠ ʥʘ ʠʟʚʝʱʘʪʝʣʴ ʢʦʤʘʥʜʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ. ʅʘʧʨʘʚʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʥʘ 

ʣʠʮʝʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʚʝʱʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ ʩʦʚʤʝʩʪʠʪʴ ʦʩʴ ʠʟʣʫʯʘʪʝʣʷ ʩ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ʠʟʚʝʱʘʪʝʣʴ. ʇʝʨʚʳʝ 5-6 ʩʝʢʫʥʜ ʠʥʜʠʢʘʪʦʨ ʠʟʚʝʱʘʪʝʣʷ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ 

ʧʨʝʜʳʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʘ ʟʘʪʝʤ ʠʟʤʝʥʠʪʩʷ ʥʘ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʦʚʝʜʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ 

ʠʟʚʝʱʘʪʝʣʷ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 2.  

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʤʝʥʳ ʧʘʨʘʤʝʪʨʘ ʠʟʚʝʱʘʪʝʣʷ ʚʳʢʣʶʯʠʪʴ ʠʟʣʫʯʘʪʝʣʴ ʧʦʚʦʨʦʪʦʤ 

ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʜʦ ʱʝʣʯʢʘ (ʩʚʝʪʦʜʠʦʜʳ ʜʦʣʞʥʳ ʧʦʛʘʩʥʫʪʴ).  

ʇʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʠʟʚʝʱʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʢʣʶʯʠʪʩʷ ʚ ʨʝʞʠʤ çɼʝʞʫʨʥʳʡè.  

5 ʄʆʅʊɸɾ ʀɿɺɽʑɸʊɽʃʗ 

ɺʅʀʄɸʅʀɽ! 
ʅʝ ʨʘʟʨʝʰʘʝʪʩʷ ʦʪʢʨʳʚʘʪʴ ʠʟʚʝʱʘʪʝʣʴ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʝ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʧʠʪʘʥʠʷ. 

ʇʦʧʳʪʢʘ ʦʪʢʨʳʪʴ ʦʧʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʠʟʚʝʱʘʪʝʣʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʫʩʪʘʥʦʚʢʠ 

ʦʧʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ʊʘʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʚʥʘʯʘʣʝ 

ʥʝʟʘʤʝʪʥʳʤʠ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʞʘʨʘ ʠʣʠ ʢ ʣʦʞʥʦʤʫ 

ʩʨʘʙʘʪʳʚʘʥʠʶ.  

ɺʦ ʚʨʝʤʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʚ ʟʦʥʝ ʢʦʥʪʨʦʣʷ ʠʟʚʝʱʘʪʝʣʷ ʩʠʩʪʝʤʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʪʢʣʶʯʝʥʘ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠʣʠ ʧʦʜʘʯʠ ʩʠʛʥʘʣʘ 

çʇʆɾɸʈè. 

ɺʢʣʶʯʝʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʤ ʩʭʝʤʘʤ ʧʦʜʢʣʶʯʝʥʠʷ ʚ 

ʥʘʩʪʦʷʱʝʤ ʈʕ. ʇʨʠʤʝʥʝʥʠʝ ʩʭʝʤ ʧʦʜʢʣʶʯʝʥʠʷ, ʦʪʣʠʯʥʳʭ ʦʪ ʫʢʘʟʘʥʥʳʭ ʠ ʥʝ ʩʦʛʣʘʩʦʚʘʥʥʳʭ 

ʦʬʠʮʠʘʣʴʥʦ ʩ ʠʟʛʦʪʦʚʠʪʝʣʝʤ, ʧʨʠʚʦʜʠʪ ʢ ʙʝʟʫʩʣʦʚʥʦʤʫ ʧʨʝʢʨʘʱʝʥʠʶ ʜʝʡʩʪʚʠʷ ʛʘʨʘʥʪʠʠ ʠ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʨʠʯʠʥʦʡ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʠʟʚʝʱʘʪʝʣʷ. 

ʋʩʪʘʥʦʚʢʘ ʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

5.1 ʈɸʉʇʆʃʆɾɽʅʀɽ ʀɿɺɽʑɸʊɽʃʗ 

ʀʟʚʝʱʘʪʝʣʴ ʜʦʣʞʝʥ ʨʘʟʤʝʱʘʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʠʡ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʦʙʟʦʨ ʟʘʱʠʱʘʝʤʦʡ ʟʦʥʳ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʛʦʨʘʥʠʡ;   

¶ ʈʘʩʧʦʣʦʞʝʥʠʝ ʠ ʥʘʮʝʣʠʚʘʥʠʝ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʩ ʫʯʝʪʦʤ ʨʘʩʩʪʦʷʥʠʷ 

ʜʝʡʩʪʚʠʷ ʠ ʫʛʣʘ ʦʙʟʦʨʘ ʠʟʚʝʱʘʪʝʣʷ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʣʸʛʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʟʚʝʱʘʪʝʣʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ; 

¶ ʀʟʚʝʱʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʮʝʣʝʥ ʥʘ ʦʙʲʝʢʪ ʧʦ ʥʠʩʭʦʜʷʱʝʡ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, 10 - 20 ʛʨʘʜʫʩʦʚ (ʩʤ. ʨʠʩ. 7), ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʩʢʦʧʣʝʥʠʝ ʚʣʘʛʠ ʥʘ ʩʤʦʪʨʦʚʦʤ ʦʢʥʝ; 

¶ ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ, ʠʟʚʝʱʘʪʝʣʴ ʜʦʣʞʝʥ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʞʝʩʪʢʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʦʡ ʚʠʙʨʘʮʠʷʤ. 
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ʈʠʩʫʥʦʢ 7 ī ʋʩʪʘʥʦʚʢʘ ʠʟʚʝʱʘʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʦʨʠʟʦʥʪʫ 

5.2 ʇʈʆʎɽɼʋʈɸ ʄʆʅʊɸɾɸ ʀɿɺɽʑɸʊɽʃʗ 

ʄʦʥʪʘʞ ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʦʙʲʝʢʪʝ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʝʢʪʦʤ ʨʘʟʤʝʱʝʥʠʷ ʩʠʩʪʝʤʳ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʦʥ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʠʟʚʝʱʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ, ʦʩʦʙʝʥʥʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʨʧʫʩʘ ʠ ʩʤʦʪʨʦʚʳʭ ʦʢʦʥ; 

¶ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʫʧʣʦʪʥʝʥʠʷ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʭ ʧʦʚʨʝʞʜʝʥʠʡ; 

¶ ʥʘʣʠʯʠʝ ʚʩʝʭ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʙʦʣʪʦʚ, ʰʘʡʙ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʨʘʟʤʝʱʝʥʠʷ 

ʠʟʚʝʱʘʪʝʣʷ ʥʘ ʦʙʲʝʢʪʝ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʢʣʝʤʤʥʠʢʘ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʟʘʟʝʤʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʚʝʱʘʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ:  

¶ ʦʧʨʝʜʝʣʠʪʴ ʠ ʨʘʟʤʝʪʠʪʴ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʠʟʚʝʱʘʪʝʣʷ;  

¶ ʟʘʢʨʝʧʠʪʴ ʢʨʝʧʝʞʥʦ-ʶʩʪʠʨʦʚʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (1) ʨʠʩ 3. ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ; 

¶ ʧʦʜʚʝʩʪʠ ʩʥʠʟʫ ʢ ʢʨʝʧʝʞʥʦ-ʶʩʪʠʨʦʚʦʯʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʢʦʨʧʫʩ ʠʟʚʝʱʘʪʝʣʷ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʝʛʦ 

ʙʦʣʪʦʤ (3) ʨʠʩ 3; 

¶ ʧʦʜʢʣʶʯʠʪʴ ʟʘʱʠʪʥʦʝ ʟʘʟʝʤʣʝʥʠʝ ʢ ʙʦʣʪʫ ʟʘʟʝʤʣʝʥʠʷ (13) ʨʠʩ 3;  

¶ ʦʪʢʨʫʪʠʪʴ ʢʨʳʰʢʫ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʪʩʝʢʘ (11) ʨʘʩ.3; 

¶ ʯʝʨʝʟ ʢʘʙʝʣʴʥʳʝ ʚʚʦʜʳ ʟʘʚʝʩʪʠ ʚ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʦʪʩʝʢ ʧʠʪʘʶʱʠʝ ʠ ʩʠʛʥʘʣʴʥʳʝ ʢʘʙʝʣʠ; 

¶ ʚ ʩʚʦʙʦʜʥʳʝ ʦʪ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʦʪʚʝʨʩʪʠʷ ʫʩʪʘʥʦʚʠʪʴ ʟʘʛʣʫʰʢʠ; 

¶ ʧʨʦʠʟʚʝʩʪʠ ʧʦʜʢʣʶʯʝʥʠʝ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ 8 ï 13 ʩʭʝʤ ʧʦʜʢʣʶʯʝʥʠʷ;  

¶ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 1-3, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʣʘʪʝ ʢʦʤʤʫʪʘʮʠʠ 

     ʩʦʛʣʘʩʥʦ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ ʨʠʩ 8 ï 13; 

¶ ʧʦʣʦʞʠʪʴ ʩʠʣʠʢʘʛʝʣʴ (ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ) ʚ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʦʪʩʝʢ ʧʦʜ ʧʣʘʪʫ 

ʢʦʤʤʫʪʘʮʠʠ; 

¶ ʧʦʩʣʝ ʤʦʥʪʘʞʘ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʦʙʥʦʚʠʪʴ ʩʤʘʟʢʫ ʎʀɸʊʀʄ-221 ɻʆʉʊ 9433-80 ʠ ʟʘʢʨʫʪʠʪʴ 

ʢʨʳʰʢʫ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʪʩʝʢʘ ʠ ʟʘʪʷʥʫʪʴ ʧʨʠ ʧʦʤʦʱʠ ʢʣʶʯʘ ʥʘ ç19è (ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 15 ʅʤ); 

¶ ʧʦʚʝʨʥʫʪʴ ʠʟʚʝʱʘʪʝʣʴ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʮʝʣʠʚʘʥʠʷ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʟʦʥʫ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ. 
 

5.3 ʕʃɽʂʊʈʀʏɽʉʂʀʁ ʄʆʅʊɸɾ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʦʜʘʤ ʠ ʢʘʙʝʣʷʤ. 

ʇʨʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʝ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʦʚʦʜʘ ʩʝʯʝʥʠʝʤ ʥʝ ʤʝʥʝʝ 0,75 ʤʤ2. 

ʉʝʯʝʥʠʝ ʧʨʦʚʦʜʦʚ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʟʚʝʱʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ, ʥʘʧʨʷʞʝʥʠʷ 
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ʧʠʪʘʥʠʷ ʚ ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʜʣʠʥʳ ʢʘʙʝʣʷ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʣʘʛʦʟʘʱʠʱʸʥʥʦʩʪʠ. 

ɺʦ ʚʨʝʤʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʚʘʞʥʦ ʧʨʠʥʷʪʴ ʤʝʨʳ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʦʧʘʜʘʥʠʷ ʚʣʘʛʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟʚʝʱʘʪʝʣʷ. 

ʇʨʦʮʝʜʫʨʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʥʪʘʞʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 12.2.007.0-75 ʠʟʚʝʱʘʪʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʟʘʱʠʪʳ ï III . 

ʂʦʨʧʫʩ ʠʟʚʝʱʘʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥ ʯʝʪʳʨʴʤʷ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʩ ʨʝʟʴʙʦʡ ʄ20*1,5. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʩ ʚʠʜʝʦʤʦʜʫʣʝʤ ʦʜʥʦ ʠʟ 4-ʭ ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦʤʦʜʫʣʷ. 

ʇʨʠ ʵʣʝʢʪʨʦʤʦʥʪʘʞʝ ʠʟʚʝʱʘʪʝʣʷ ʜʦʣʞʥʘ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʘʷ ʧʨʦʮʝʜʫʨʘ: 

ɺʩʝ ʚʥʝʰʥʠʝ ʧʨʦʚʦʜʘ ʧʦʜʚʦʜʷʪʩʷ ʢ ʠʟʚʝʱʘʪʝʣʶ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʠʡ ʤʦʥʪʘʞʥʳʡ ʙʣʦʢ, ʷʚʣʷʶʱʠʡʩʷ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠʟʚʝʱʘʪʝʣʷ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʚʠʥʪʦʚʳʝ ʢʣʝʤʤʳ ʜʣʷ ʟʘʞʠʤʘ ʧʨʦʚʦʜʦʚ ʩʝʯʝʥʠʝʤ ʦʪ 

0,08 ʜʦ 1,5 ʤʤ2. 

ʅʘ ʨʠʩ. 4 ʠ 8 ʧʦʢʘʟʘʥʳ ʢʣʝʤʤʥʳʝ ʢʦʥʪʘʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʤʦʥʪʘʞʥʦʛʦ ʙʣʦʢʘ 

ʠʟʚʝʱʘʪʝʣʷ. 

 

 
 

ʈʠʩʫʥʦʢ 8 ī ʂʣʝʤʤʥʘʷ ʧʣʘʪʘ ʠʟʚʝʱʘʪʝʣʷ 

ʆʙʦʟʥʘʯʝʥʠʝ ʢ ʨʠʩʫʥʢʫ 8: 

ʚʢʣʶʯʝʥʠʝ ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʟʠʩʪʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʚ ʧʦʣʦʞʝʥʠʝ çONè, ʜʣʷ: 

¶ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ç1è ï çRS485è; 

¶ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ç2è ï ç+HARTè; 

¶ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ç3è ï çïHARTè. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çONè. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʜʝʦʤʦʜʫʣʷ 

ʧʝʨʝʢʣʶʯʘʪʝʣʠ ˉ 2-3 ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚ ʧʦʣʦʞʝʥʠʝ çOFFè.  

 

ʂʣʝʤʤʥʘʷ ʛʨʫʧʧʘ 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ 
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ʈʠʩʫʥʦʢ 9 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʦʪ ʇʇʂ 

ʇʦʷʩʥʝʥʠʝ ʢ ʨʠʩʫʥʢʫ 9: 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʨʝʞʠʤʝ çɼʝʞʫʨʥʳʡè, ʦʙʤʦʪʢʘ ʨʝʣʝ çʅʝʠʩʧʨʘʚʥʦʩʪʴè 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʝʛʦ ʢʦʥʪʘʢʪʳ ʚ ʟʘʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʞʠʤʘ çʇʦʞʘʨè ï ʨʝʣʝ ʧʦʞʘʨʘ ʦʙʝʩʪʦʯʝʥʦ. 

 

ʈʠʩʫʥʦʢ 10 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ HART ʩ ʚʳʪʝʢʘʶʱʠʤ ʪʦʢʦʤ 
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ʈʠʩʫʥʦʢ 11 īʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ 4-20 (HART) ʩ ʚʪʝʢʘʶʱʠʤ ʪʦʢʦʤ 

 

ʈʠʩʫʥʦʢ 12 ī ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 

ʇʦʷʩʥʝʥʠʝ ʢ ʨʠʩʫʥʢʫ 12: 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʠʟʚʝʱʘʪʝʣʷ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485, ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʤ ʧʦʩʣʝʜʥʝʤ 

ʠʟʚʝʱʘʪʝʣʝ ʧʝʨʝʚʝʩʪʠ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ˉ1 ʚ ʧʦʣʦʞʝʥʠʝ çONè, (ʨʠʩ. 8).  






