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ʅɸɿʅɸʏɽʅʀɽ  

 
ʈʘʩʭʦʜʦʤʝʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʠ ʦʙʲʝʤʘ ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ.  

                  

ʆʉʆɹɽʅʅʆʉʊʀ 

  ʆʪʩʫʪʩʪʚʠʝ ʠʟʥʦʩʘ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ. 

 ʌʣʘʥʮʦʚʘʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ. 

 ʇʦʣʦʞʝʥʠʝ ʧʨʠ ʤʦʥʪʘʞʝ ʚ ʧʨʷʤʦʡ ʪʨʫʙʦʧʨʦʚʦʜ ʧʨʦʠʟʚʦʣʴʥʦʝ: ʛʦʨʠʟʦʥʪʘʣʴ-
ʥʦʝ, ʥʘʢʣʦʥʥʦʝ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʝ. 

 ɼʚʘ ʠʩʧʦʣʥʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ: IP65 ʠʣʠ IP67. 

 ɺʳʚʦʜ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʯʘʩʪʦʪʥʦ-ʠʤʧʫʣʴʩʥʳʭ ʠʣʠ ʣʦʛʠ-
ʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʠʥʪʝʨʬʝʡʩʘʤ RS-485 ʠʣʠ M-Bus. 

 ɺʳʚʦʜ ʠʟʤʝʨʠʪʝʣʴʥʦʡ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ, ʫʩʪʘʥʦʚʦʯʥʦʡ, ʘʨʭʠʚʥʦʡ ʠ ʜʨʫʛʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʨʘʜʠʦʪʨʘʥʩʧʦʥʜʝʨ ʙʣʠʞʥʝʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ (RFID), 
ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʪʝʭʥʦʣʦʛʠʶ NFC ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO 15693. 

 ʕʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʝ ʠʩʧʦʣʥʝʥʠʝ. 

 ɺʝʜʝʥʠʝ ʘʨʭʠʚʦʚ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 ʀʥʜʠʢʘʮʠʷ ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʞʠʜʢʦʢ-
ʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʜʠʩʧʣʝʝ ʩ ʚʩʪʨʦʝʥʥʦʡ ʧʦʜʩʚʝʪʢʦʡ. 

 ʉʘʤʦʜʠʘʛʥʦʩʪʠʢʘ. 

 ʅʘʩʪʨʦʡʢʘ ʨʘʩʭʦʜʦʤʝʨʘ ʥʘ ʦʙʲʝʢʪʝ ʧʦ ʠʥʪʝʨʬʝʡʩʫ ʚ ʧʨʦʛʨʘʤʤʝ çʄʦʥʠʪʦʨ 
ʋʈʉɺ-311è, ʚʭʦʜʷʱʝʡ ʚ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ çʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʦʩʤʦʪʨɦ ʠʢè. 

 

ɺʅʀʄɸʅʀɽ! ʅʘʨʫʰʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʧʦʚʝʨʦʯʥʳʭ ʧʣʦʤʙ ʨʘʩ-
ʭʦʜʦʤʝʨʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ! ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʛʘʨʘʥʪʠʡʥʳʝ 
ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʠ ʧʦʚʝʨʢʘ ʪʝʨʷʶʪ ʩʚʦʶ ʩʠʣʫ. 

  

 



 

 
2 

 

 
ʉʆɼɽʈɾɸʅʀɽ 

    

1. ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ .................................................................... 3 

2. ʄɸʈʂʀʈʆɺʂɸ ........................................................................................................ 4 

3. ʆɹɽʉʇɽʏɽʅʀɽ ʕʅɽʈɻʆʅɽɿɸɺʀʉʀʄʆʉʊʀ ..................................................... 5 

4. ʄʆʅʊɸɾ ʈɸʉʍʆɼʆʄɽʈɸ ................................................................................... 6 

4.1. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ...................................................................................... 6 

4.2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʣʠʥʝ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ......................................... 6 

4.3. ʄʦʥʪʘʞ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ .............................................................................. 9 

4.4. ʕʣʝʢʪʨʦʤʦʥʪʘʞ ʨʘʩʭʦʜʦʤʝʨʘ ..................................................................... 9 

4.5. ɺʘʨʠʘʥʪʳ ʵʣʝʢʪʨʦʤʦʥʪʘʞʘ ʨʘʩʭʦʜʦʤʝʨʘ ................................................ 11 

4.6. ʆʙʝʩʧʝʯʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ .................................................................. 12 

5. ʀʅʊɽʈʌɽʁʉʓ ʈɸʉʍʆɼʆʄɽʈɸ ........................................................................ 13 

5.1. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʣʦʛʠʯʝʩʢʠʡ ʚʳʭʦʜʳ ..................................................... 13 

5.2. ʀʥʪʝʨʬʝʡʩ RS-485 .................................................................................... 14 

5.3. ʀʥʪʝʨʬʝʡʩ M-Bus ...................................................................................... 14 

5.4. ʊʨʘʥʩʧʦʥʜʝʨ ʙʣʠʞʥʝʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ (RFID) ................................... 15 

5.5. ʀʥʜʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ............................................................................. 15 

6. ʀʅʊɽʈʌɽʁʉ ʇʆʃʔɿʆɺɸʊɽʃʗ .......................................................................... 16 

7. ʀʅʊɽʈʌɽʁʉ RFID ............................................................................................... 20 

7.1.  ʋʩʪʘʥʦʚʢʘ ʇʆ çʄʦʥʠʪʦʨ ʋʈʉɺ-311è ...................................................... 20 

7.2. ʏʪʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ................................................................................... 21 

7.3. ɺʢʣʘʜʢʘ çʆ ʧʨʠʙʦʨʝè ................................................................................ 22 

7.4. ɺʢʣʘʜʢʘ çʊʝʢʫʱʠʝ ʠʟʤʝʨʝʥʠʷè ................................................................ 22 

7.5. ɺʢʣʘʜʢʘ çɸʨʭʠʚʳè ..................................................................................... 23 

8. ʇʃʆʄɹʀʈʆɺɸʅʀɽ ............................................................................................. 25 

9. ʉɸʄʆɼʀɸɻʅʆʉʊʀʂɸ ......................................................................................... 25 

10. ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ .................................................................. 26 

 

 
 

 

 

 

 
 

 
 
 



 

 

 
3 

 

 
1. ʊɽʍʅʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

 ɼʠʘʤʝʪʨ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ (ʪʠʧʦʨʘʟ-
ʤʝʨ), DN 

32 40 50 65 80 100 125 150 

ʅʘʠʤʝʥʴʰʠʡ ʠʟʤʝʨʷʝʤʳʡ ʩʨʝʜʥʠʡ 
ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ, Qʤʠʥ, ʤ

3/ʯ 
0,11 0,18 0,28 0,48 0,72 1,13 1,77 2,50 

ʅʘʠʙʦʣʴʰʠʡ ʠʟʤʝʨʷʝʤʳʡ ʩʨʝʜʥʠʡ 
ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ, Qʤʘʢʩ, ʤ

3/ʯ 
14,5 22,6 35,4 60,0 90,6 141,5 221,0 318,4 

ʇʦʨʦʛ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʩʭʦʜʦʤʝʨʘ, 
ʤ3/ʯ 

0,022 0,036 0,057 0,10 0,145 0,226 0,353 0,510 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ 
ʞʠʜʢʦʩʪʠ, ʤ/ʩ 

ʦʪ 0,04 ʜʦ 5,0 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ,
v

0,1
  0,95  ʜ %, ʛʜʝ  v ï ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ, Áʉ 
ʦʪ 0 ʜʦ 90 
ʦʪ 0 ʜʦ 130 
ʦʪ 0 ʜʦ 160 

ɼʘʚʣʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʄʇʘ ʜʦ 2,5 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP65 ʠʣʠ IP67 

ʀʥʪʝʨʬʝʡʩ RS-485, ʧʨʦʪʦʢʦʣ ModBus, M-Bus, RFID 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ɺ 
3,6 ɺ ʦʪ ʣʠʪʠʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʧʠʪʘʥʠʷ 

9-24,5 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʄʝʞʧʦʚʝʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ, ʣʝʪ 4 

ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ, ʯ 75 000 

ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʣʝʪ 
 - ʧʨʠ ʘʚʪʦʥʦʤʥʦʤ ʧʠʪʘʥʠʠ; 
 - ʧʨʠ ʚʥʝʰʥʝʤ ʧʠʪʘʥʠʠ  
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2. ʄɸʈʂʀʈʆɺʂɸ 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ʄʘʨʢʠʨʦʚʢʘ ʚʪʦʨʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɺʇ) ʨʘʩʭʦʜʦʤʝʨʘ. 
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3. ʆɹɽʉʇɽʏɽʅʀɽ ʕʅɽʈɻʆʅɽɿɸɺʀʉʀʄʆʉʊʀ 
 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʨʘʩʭʦʜʦʤʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ (ʧʦ ʟʘʢʘʟʫ): 

- ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʦʪ 0 ʜʦ 90 Áʉ ʠ ʦʪ 90 Áʉ ʜʦ               
130 Áʉ ï ʦʪ ʚʩʪʨʦʝʥʥʦʡ ʣʠʪʠʝʚʦʡ ʙʘʪʘʨʝʠ ʪʠʧʦʨʘʟʤʝʨʘ ʉ ʩ ʥʦʤʠʥʘʣɹ-
ʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 3,6 ɺ, ʣʠʙʦ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 
ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 9 ʜʦ 24,5 ɺ ʩ ʫʨʦʚʥʝʤ 
ʧʫʣʴʩʘʮʠʡ ʥʝ ʙʦʣʝʝ Ñ1,0 %;  

- ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩʚʳʰʝ 130 Áʉ ï ʪʦʣʴʢʦ ʦʪ ʚʥʝʰ-
ʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

- ʧʨʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʠ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʨʘʩʭʦʜʦʤʝʨ ʫʩʪʘʥʘʚʣʠʚʘ-
ʝʪʩʷ ʨʝʟʝʨʚʥʘʷ ʙʘʪʘʨʝʷ ʪʠʧʦʨʘʟʤʝʨʘ ɸɸ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʘʙʦʪʫ ʧʨʠ-
ʙʦʨʘ ʧʨʠ ʧʨʦʧʘʜʘʥʠʠ ʚʥʝʰʥʝʛʦ ʧʠʪʘʥʠʷ ʠ ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʩʫʤʤʘʨʥʦʝ 
ʚʨʝʤʷ ʨʘʙʦʪʳ ï 1 ʛʦʜ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʨʘʩʭʦʜʦʤʝʨʘ.   

ʉʨʝʜʥʷʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʧʦ ʮʝʧʠ 24 ɺ ʧʨʠ ʚʥʝʰʥʝʤ ʧʠʪʘ-
ʥʠʠ ï ʥʝ ʙʦʣʝʝ 1,5 ʤɺʪ. 

ʉʨʦʢ ʩʣʫʞʙʳ ʨʘʩʭʦʜʦʤʝʨʘ ʩ ʘʚʪʦʥʦʤʥʳʤ ʧʠʪʘʥʠʝʤ ʙʝʟ ʟʘʤʝʥʳ 
ʚʩʪʨʦʝʥʥʦʡ ʙʘʪʘʨʝʠ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝ ʤʝʥʝʝ 
10 ʣʝʪ. ʇʦʜ ʥʦʨʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ 15 ʜʦ 35 Áʉ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʦʪ 0 ʜʦ 90 Áʉ; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʯʘʩʪʦʪʘ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʚʳʭʦʜʝ ʥʝ ʙʦʣʝʝ                  
8 ɻʮ; 

- ʩʲʝʤ ʘʨʭʠʚʦʚ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʠʣʠ M-Bus ʥʝ ʯʘʱʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ 
ʤʝʩʷʮ; 

- ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʥʜʠʢʘʪʦʨʘ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) ʥʝ ʙʦʣʝʝ 3 ʤʠʥʫʪ ʚ ʩʫʪʢʠ. 

ɺʅʀʄɸʅʀɽ! ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʦʪ 90 Áʉ ʜʦ 
130 Áʉ ʩʨʦʢ ʩʣʫʞʙʳ ʙʘʪʘʨʝʠ ʥʝ ʤʝʥʝʝ 4-ʭ ʣʝʪ. 
ɺʅʀʄɸʅʀɽ! ʈʘʩʭʦʜʦʤʝʨʳ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ IP67 ʠʤʝʶʪ ʪʦʣʴʢʦ 

ʦʜʥʦ ʠʩʧʦʣʥʝʥʠʝ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʞʠʜʢʦʩʪʠ ʥʝ ʙʦʣʝʝ 130 Áʉ; 

- ʘʚʪʦʥʦʤʥʦʝ ʧʠʪʘʥʠʝ; 

- ʢʦʤʧʣʝʢʪʘʮʠʷ ɺʇ ʩ ʠʥʜʠʢʘʪʦʨʦʤ. 
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4. ʄʆʅʊɸɾ ʈɸʉʍʆɼʆʄɽʈɸ 

 

4.1. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠ ̫

- ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʛʦ ʧʨʝ-
ʦʙʨʘʟʦʚʘʪʝʣʷ (ʇʇ) ʨʘʩʭʦʜʦʤʝʨʘ ʚ 
ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʝ ʜʦʣʞʝʥ ʩʢʘʧʣʠʚʘʪʴ-
ʩʷ ʚʦʟʜʫʭ; 

- ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ ʇʇ ʚ ʧʨʦʮʝʩʩʝ 
ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʙʳʪʴ ʚʝʩʴ ʟʘʧʦʣʥʝʥ 
ʞʠʜʢʦʩʪʴʶ; 

- ʇʇ ʥʝ ʜʦʣʞʝʥ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʩʘ-
ʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʝ ʪʨʫʙʦʧʨʦʚʦʜʘ; 
ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ ʜʣʷ ʤʦʥ-
ʪʘʞʘ (ʧʨʠ ʥʘʣʠʯʠʠ) ï ʥʠʞʥʠʡ ʣʠʙʦ 
ʚʦʩʭʦʜʷʱʠʡ ʫʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ 
(ʩʤ. ʨʠʩ.2); 

ʈʠʩ.2. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʇʇ ʨʘʩʭʦʜʦʤʝʨʘ. 

 

- ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʦʣʞʥʦ ʠʩʢʣʶʯʘʪʴ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʝ; 

- ʇʇ ʣʫʯʰʝ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʪʦʡ ʯʘʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʛʜʝ ʧʫʣʴʩʘʮʠʷ ʠ ʟʘ-
ʚʠʭʨʝʥʠʷ ʞʠʜʢʦʩʪʠ ʤʠʥʠʤʘʣʥɹʳʝ; 

- ʜʦ ʠ ʧʦʩʣʝ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʘʢʫʩʪʠ-
ʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʇʕɸ) ʜʦʣʞʥʳ ʙʳʪʴ 
ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩ ʜʣʠ-
ʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʝʩʪʥʦʛʦ ʛʠʜʨʘʚʣʠ-
ʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

 - ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʇʇ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ, ʨʝʢʦʤʝʥ-
ʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʝʛʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
ʧʨʦʜʦʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʇʕɸ (ʧʣʦʩʢʦʩʪʴ, ʧʨʦ-
ʭʦʜʷʱʘʷ ʯʝʨʝʟ ʧʘʨʫ ʇʕɸ ʚʜʦʣʴ ʦʩʠ ʪʨʫʙʦʧʨʦ-

ʚʦʜʘ) ʩʦʩʪʘʚʣʷʣʘ ʩ ʚʝʨʪʠʢʘʣʴʶ ʫʛʦʣ  = 45 -

90   (ʩʤ. ʨʠʩ.3). 

 

ʈʠʩ.3. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʇʕɸ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨ-
ʪʠʢʘʣʠ. 

4.2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʣʠʥʝ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ 
 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʨʘʩʭʦʜʦʤʝʨʘ ʜʦ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝ-
ʛʦ ʧʦ ʧʦʪʦʢʫ ʇʕɸ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʫʯʘʩʪʢʠ ʪʨʫʙʦʧʨʦʚʦʜʘ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʥʳ ʩ DN, ʨʘʚʥʳʤ DN ʇʇ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 
ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ  ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

 

 

 

 

 

 



 

 

 
7 

 

 

ʊʘʙʣʠʮʘ 1. 

ɺʠʜ ʤʝʩʪʥʦʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ  
ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ 
ʫʯʘʩʪʢʘ, L, ʥʝ ʤʝʥʝʝ 

1 2 

 

10ĀDN 

 

3ĀDN 

 

10ĀDN 

 

3ĀDN 

 

10ĀDN 

 

3ĀDN 

 

10ĀDN 

 

10ĀDN 

 
ʈʝʛʫʣʠʨʫʶʱʘʷ ʟʘʜʚʠʞʢʘ 

30ĀDN 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ.1 

1 2 

 
               ʈʝʛʫʣʠʨʫʶʱʘʷ ʟʘʜʚʠʞʢʘ 

3ĀDN 

 
ʇʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʡ ʰʘʨʦʚʦʡ ʢʨʘʥ * 

10ĀDN 

 
         ʅʘʩʦʩ 

30ĀDN 

 
                                                     ʅʘʩʦʩ 

3ĀDN 

 
DN1 / DN  0,1 

10ĀDN 

 
DN1 / DN  0,1 

3ĀDN 

* - ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʡ ʧʦʣʥʦʧʨʦʭʦʜʥʦʡ ʰʘʨʦʚʦʡ ʢʨʘʥ ʥʝ ʷʚʣʷʝʪʩʷ ʛʠʜ-
ʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚ-
ʣʝʥʠʡ, ʜʣʠʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʢ 
ʇʕɸ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʫʢʘʟʘʥʥʦʡ ʚ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ, 
ʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʇʕɸ ʜʦ ʢʘʞʜʦʛʦ ʠʟ ʦʩʪʘʣʴʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʦʧʨʦ-
ʪʠʚʣʝʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʟʥʘʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ ʜʣʷ 
ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ. 

ɼʣʠʥʘ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʫʯʘʩʪʢʘ L (ʤʤ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

DN N=L , 

ʛʜʝ N ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʣʠʥʘ, ʚʳʨʘʞʝʥʥʘʷ ʢʦʣʠʯʝʩʪʚʦʤ DN ʠ ʫʢʘʟʘʥʥʘʷ ʚ 
ʪʘʙʣ.1; 

      DN ï ʜʠʘʤʝʪʨ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʇʇ ʠʣʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚ ʤʝʩʪʝ ʫʩʪʘ-
ʥʦʚʢʠ ʇʕɸ, ʤʤ. 

ɺʅʀʄɸʅʀɽ! ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʨʘʩʭʦʜʘ ʨʝʚʝʨʩʠʚʥʦʛʦ ʧʦʪʦʢʘ ʚʩʝ 
ʇʕɸ ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤʠ ʧʦ ʧʦʪʦʢʫ ʠ ʜʣʠʥʳ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪ-
ʢʦʚ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ. 
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4.3. ʄʦʥʪʘʞ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜ 

 

4.3.1. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʨʘʩʭʦʜʦʤʝʨʘ 
ʫʯʘʩʪʢʠ ʪʨʫʙ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʢʣʦʥʠʪʴʩʷ ʦʪ ʩʦʦʩʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʩʣʝ 
ʨʘʟʨʝʟʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʣʝʜʫʝʪ ʟʘʢʨʝʧʠʪʴ ʭʦʤʫʪʘʤʠ ʢ ʥʝʧʦʜʚʠʞʥʳʤ 
ʦʧʦʨʘʤ. 

ɺʅʀʄɸʅʀɽ! ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʨʘʩʭʦʜʦʤʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʩʣʠʪʴ 
ʞʠʜʢʦʩʪʴ ʠ ʧʝʨʝʢʨʳʪʴ ʫʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ 
ʧʨʦʚʦʜʠʪʴʩʷ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ. 

4.3.2. ɺ ʚʳʙʨʘʥʥʦʤ ʤʝʩʪʝ ʦʩʚʦʙʦʞʜʝʥʥʦʛʦ ʦʪ  ʞʠʜʢʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ ʚʳʨʝ-
ʟʘʝʪʩʷ ʫʯʘʩʪʦʢ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʠʥʳ, ʢ ʢʦʥʮʘʤ ʪʨʫʙ ʧʨʠʚʘʨʠʚʘʶʪʩʷ ʦʪ-
ʚʝʪʥʳʝ ʬʣʘʥʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʘʤʝʪʨʘ. ʉʚʘʨʢʘ ʬʣʘʥʮʝʚ ʩ ʪʨʫʙʦ-
ʧʨʦʚʦʜʦʤ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 16037 çʉʦ-
ʝʜʠʥʝʥʠʷ ʩʚʘʨʥʳʝ ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚè. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʦʙʝʩʧʝ-
ʯʠʚʘʪʴʩʷ ʩʦʦʩʥʦʩʪʴ ʠ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʬʣʘʥʮʝʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʇʇ ʨʘʩʭʦʜʦʤʝʨʘ. 

ɺʅʀʄɸʅʀɽ! ʂɸʊɽɻʆʈʀʏɽʉʂʀ ɿɸʇʈɽʑɸɽʊʉʗ ʧʨʠʚʘʨʠʚʘʪʴ ʢ 
ʪʨʫʙʦʧʨʦʚʦʜʫ ʨʘʩʭʦʜʦʤʝʨ ʚ ʩʙʦʨʝ ʩ ʦʪʚʝʪʥʳʤʠ ʬʣʘʥʮʘʤʠ. ʕʪʦ ʧʨʠʚʝ-
ʜʝʪ ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʨʘʩʭʦʜʦʤʝʨʘ. 

4.3.3. ʈʘʩʭʦʜʦʤʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜ, ʧʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʝ 
ʩʪʨʝʣʢʠ ʥʘ ʇʇ ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʪʦʢʘ ʠʣʠ ʧʨʷʤʳʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʧʦʪʦʢʘ.  

ʉʪʳʢʠ ʤʝʞʜʫ ʬʣʘʥʮʘʤʠ ʛʝʨʤʝʪʠʟʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʢʣʘʜʦʢ ʠʟ 
ʙʝʟʘʩʙʝʩʪʦʚʦʛʦ ʧʘʨʦʥʠʪʘ, ʬʣʘʥʮʳ ʩʪʷʛʠʚʘʶʪʩʷ ʙʦʣʪʘʤʠ. 
ɺʅʀʄɸʅʀɽ! ʇʨʠ ʤʦʥʪʘʞʝ ʂɸʊɽɻʆʈʀʏɽʉʂʀ ɿɸʇʈɽʑɸɽʊʉʗ ʙʨʦ-

ʩʘʪʴ ʨʘʩʭʦʜʦʤʝʨ ʠʣʠ ʥʘʥʦʩʠʪʴ ʧʦ ʥʝʤʫ ʫʜʘʨʳ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʥʝʤ ʇʕɸ ʠʣʠ ɺʇ. ɿɸʇʈɽʑɸɽʊʉʗ 
ʧʦʜʥʠʤʘʪʴ ʨʘʩʭʦʜʦʤʝʨ ʟʘ ʢʦʨʧʫʩ ʚʪʦʨʠʯʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʣʠ 
ʢʘʙʝʣʠ ʩʚʟ̫ʠ ʩ ʇʕɸ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʤʦʞʝʥ ʨʘʟʚʦʨʦʪ ʥʘ 180Á ʢʨʳʰʢʠ ʚʪʦʨʠʯʥʦʛʦ 
ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʨʘʩʭʦʜʦʤʝʨʘ. 

4.4. ʕʣʝʢʪʨʦʤʦʥʪʘʞ ʨʘʩʭʦʜʦʤʝʨʘ 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʨʘʩʭʦʜʦʤʝʨʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʧʨʦʠʟʚʝʩʪʠ ʧʦʜʢʣʶʯʝ-
ʥʠʝ ʢ ʥʝʤʫ ʢʘʙʝʣʝʡ ʧʠʪʘʥʠʷ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ) ʠ ʢʘʙʝʣʝʡ ʩʚʷʟʠ (ʩʤ. ʨʠʩ.4 
ʠ ʨʠʩ.5). ʂʘʙʝʣʠ ʧʨʦʧʫʩʢʘʶʪʩʷ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜʳ ʚʪʦʨʠʯʥʦʛʦ ʧʨʝʦʙʨʘ-
ʟʦʚʘʪʝʣʷ ʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʲʝʤʘʤ. 

ʂʘʙʝʣʠ ʩʚʷʟʠ ʠ ʩʝʪʝʚʦʡ ʢʘʙʝʣʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʨʝʧʷʪʩʷ ʢ ʩʪʝʥʝ. 
ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʘʙʝʣʠ ʨʘʟ-
ʤʝʱʘʪʴ ʚ ʤʝʪʘʣʣʦʨʫʢʘʚʘʭ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʣʠʙʦ ʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙʘʭ (ʚ 
ʪʦʤ ʯʠʩʣʝ, ʛʦʬʨʠʨʦʚʘʥʥʳʭ), ʢʦʨʦʙʘʭ, ʣʦʪʢʘʭ ʠʣʠ ʢʘʙʝʣʴ-ʢʘʥʘʣʘʭ. ɼʦʧʫʩ-
ʢʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʩʠʛʥʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʠ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ. 

ʅɽ  ɼʆʇʋʉʂɸɽʊʉʗ ʢʨʝʧʠʪʴ ʢʘʙʝʣʠ ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ ʩ ʪʝʧʣʦʥʦʩʠ-
ʪʝʣʝʤ.  
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ʈʠʩ.4. ɺʪʦʨʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩ ʦʪʢʨʳʪʦʡ ʢʨʳʰʢʦʡ. 

ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʫʣʷ ʦʙʨʘʙʦʪʢʠ: 

ʍʈ3 ï ʨʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʰʣʝʡʬʘ ʩʚ̫ʟʠ ʩ ʤʦʜʫʣʝʤ ʠʥʜʠʢʘʮʠʠ; 

ʍʈ4 ï ʨʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʷ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʠʣʠ M-Bus; 

XP1 ï ʨʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʧʠʪʘʥʠʷ =24ɺ; 

ʍʈ2 ï ʨʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʚʩʪʨʦʝʥʥʦʡ ʙʘʪʘʨʝʠ; 

XT3 ï ʢʦʥʪʘʢʪʥʘʷ ʢʦʣʦʜʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʳʭʦʜʘ; 

XT4 ï ʢʦʥʪʘʢʪʥʘʷ ʢʦʣʦʜʢʘ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ; 

SK1 ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʳʭʦʜʘ; 

SK2 ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʭʦʜʘ; 

J2 ï ʜʞʘʤʧʝʨ ʧʝʨʝʚʦʜʘ ʨʘʩʭʦʜʦʤʝʨʘ ʚ ʨʝʞʠʤ ʉɽʈɺʀʉ.  

ʂʦʤʤʫʪʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʫʣʷ ʠʥʪʝʨʬʝʡʩʘ RS-485: 

ʍʊ1 ï ʨʘʟʝ̡ʤ ʚʳʭʦʜʘ ʠʥʪʝʨʬʝʡʩʘ RS-485; 

               SK1, SK2 ï ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʫʩʪʘʥʦʚʢʠ ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ ʨʘʩʭʦʜʦʤʝʨʘ. 
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4.5. ɺʘʨʠʘʥʪʳ ʵʣʝʢʪʨʦʤʦʥʪʘʞʘ ʨʘʩʭʦʜʦʤʝʨʘ 
 

 

 

 

 

 

 

 

ʈʠʩ.5ʘ. ʊʦʣʴʢʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜ  
ʧʨʠ ʚʥʝʰʥʝʤ ʧʠʪʘʥʠʠ. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

ʈʠʩ.5ʙ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜ ʠ ʠʥʪʝʨ-
ʬʝʡʩ RS-485 ʧʨʠ ʚʥʝʰʥʝʤ ʧʠʪʘʥʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.5ʚ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʚʳʭʦʜ ʠ ʠʥʪʝʨ-
ʬʝʡʩ M-Bus ʧʨʠ ʘʚʪʦʥʦʤʥʦʤ ʧʠʪʘʥʠʠ. 
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4.6. ʆʙʝʩʧʝʯʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ  

 
ɺʅʀʄɸʅʀɽ! ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʷʚʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʨʘʩ-

ʭʦʜʦʤʝʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝ-
ʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ:  

- ʧʨʠ ʤʦʥʪʘʞʝ ʨʘʩʭʦʜʦʤʝʨʘ ʚ ʥʘʢʣʦʥʥʳʡ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ 
ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʪʦʨʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʛʝʨʤʦʚʚʦʜʘʤʠ ʚʥʠʟ (ʨʠʩ.2);  

- ʫʧʣʦʪʥʠʪʝʣʴ ʥʘ ʢʨʳʰʢʝ ʢʦʨʧʫʩʘ ɺʇ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʢʨʳʰʢʠ ʜʦʣʞʝʥ ʙʳʪʴ 
ʯʠʩʪʳʤ ʠ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤ;  

- ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʢʨʳʰʢʠ ʥʘ ʢʦʨʧʫʩ ɺʇ ʧʨʦʚʝʨʠʪʴ, ʯʪʦʙʳ ʫʧʣʦʪʥʠʪʝʣʴ 
ʨʘʟʤʝʱʘʣʩʷ ʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʥʝʛʦ ʢʦʣʴʮʝʚʦʤ ʧʘʟʫ ʨʘʚʥʦʤʝʨʥʦ 
ʙʝʟ ʥʘʪʷʞʝʥʠʡ ʠ ʚʳʩʪʫʧʦʚ, ʘ ʪʘʢʞʝ ʥʝ ʚʳʧʘʜʘʣ ʧʨʠ ʧʝʨʝʚʦʨʘʯʠʚʘʥʠʠ 
ʢʨʳʰʢʠ. ɼʦʧʫʩʢʘʝʪʩʷ ʜʣʷ ʬʠʢʩʘʮʠʠ ʫʧʣʦʪʥʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʣʠʢʦ-
ʥʦʚʳʡ ʛʝʨʤʝʪʠʢ;  

- ʢʨʳʰʢʘ ɺʇ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʝʞʥʦ ʟʘʪʷʥʫʪʘ ʚʠʥʪʘʤʠ;  

- ʚ ʢʘʯʝʩʪʚʝ ʢʘʙʝʣʝʡ ʧʠʪʘʥʠʷ ʠ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʙʝʣʠ 
ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʪʠʧʘ ʄʂɺʕɺ, ʂʄʄ ʠʣʠ ʂʉʇɺɻ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ 

ʦʪ 3,0 ʜʦ 6,5 ʤʤ; ʚ ʦʜʠʥ ʢʘʙʝʣʴʥʳʡ ʚʚʦʜ 
ʟʘʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʢʘʙʝʣʴ;  

- ʫʧʣʦʪʥʷʶʱʠʝ ʛʘʡʢʠ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ 
ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʜʝʞʥʦ ʟʘʪʥ̫ʫʪʳ;  

- ʝʩʣʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ 
ʠʣʠ ʠʥʪʝʨʬʝʡʩʘ, ʚ ʠʭ ʢʘʙʝʣʴʥʳʝ ʚʚʦʜʳ 
ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʛʣʫʰʢʘ; 

- ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʧʘʜʘʥʠʷ 
ʢʘʧʘʶʱʝʡ ʚʦʜʳ ʠʣʠ ʢʦʥʜʝʥʩʘʪʘ ʚʥʫʪʨʴ ɺʇ 
ʯʝʨʝʟ ʢʘʙʝʣʴʥʳʝ ʚʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜ-
ʢʣʶʯʠʪʴ ʢʘʙʝʣʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʠʩʧʘ-
ʜʘʶʱʝʡ U-ʦʙʨʘʟʥʦʡ ʧʝʪʣʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 
ʧʣʦʩʢʦʩʪʠ (ʨʠʩ.6). 

 

ʈʠʩ.6. ʇʦʜʢʣʶʯʝʥʠʝ ʢʘʙʝʣʝʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ U-ʦʙʨʘʟʥʦʡ ʧʝʪʣʠ ʚ ʚʝʨʪʠʢʘʣɹ-
ʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ɺʅʀʄɸʅʀɽ! ʀʟʛʦʪʦʚʠʪʝʣʴ ʅɽ ʅɽʉɽʊ ɻɸʈɸʅʊʀʁʅʓʍ 
ʆɹʗɿɸʊɽʃʔʉʊɺ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʚ̫-
ʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʱʠʪʳ ʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʦʪʝʯʝʢ ʯʝʨʝʟ ʢʘʙʝʣʴʥʳʝ 
ʚʚʦʜʳ. 
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5. ʀʅʊɽʈʌɽʁʉʓ ʈɸʉʍʆɼʆʄɽʈɸ 
 

5.1. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʣʦʛʠʯʝʩʢʠʡ ʚr ʭʦʜʳ  

ʈʘʩʭʦʜʦʤʝʨ ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʣʦʛʠʯʝʩʢʠʡ ʚʳʭʦʜ r(ʩʤ. ʨʠʩ.7). 
ʆʙʘ ʚʭrʦʜʘ ʥʝ ʠʤʝʶʪ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ. ʋʥʠʚʝʨʩʘʣʥɹʳʡ ʚʳʭʦʜ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʯʘʩʪʦʪʥʦʤ, ʠʤʧʫʣʴʩʥʦʤ ʠ ʣʦ-
ʛʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ. ʃʦʛʠʯʝʩʢʠʡ ʚʳʭʦʜ ʨʘʙʦʪʘʝʪ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʣɹʢʦ ʚ ʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ʅʘʟʥʘʯʝʥʠʷ ʚʳʭʦʜʦʚ, ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʧʘ-
ʨʘʤʝʪʨʳ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʪʢʣʁʯʝ-
ʥʠʝ ʚʳʭʦʜʦʚ ʟʘʜʘʁ ʪʩʷ ʧʨʦʛʨʘʤʤʥr ʤʠ ʫʩʪʘʥʦʚ-
ʢʘʤʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝ-
ʥʝʥʳ ʥʘ ʦʙʝ̡ʢʪʝ ʧʨʠ ʚʚʦʜʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɺ ʯʘʩʪʦʪʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʘʣɹʥʦ-
ʛʦ ʚʳʭʦʜʘ ʥʘ ʦʪʢʨʳʪʳʡ ʚʭrʦʜ ʚʜrʘʝʪʩʷ ʠʤ-
ʧʫʣʴʩʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪʴ ʪʠʧʘ çʤʝʘʥʜʨè 
ʩʦ ʩʢʚʘʞʥʦʩʪʴʶ 2, ʯʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʦʡ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʝʢʫɦ ʝʤʫ ʟʥʘʯʝʥʠʶ ʨʘʩʭʦʜʘ. 

ʈʠʩ.7. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʠ ʣʦʛʠʯʝʩʢʠʡ ʚr ʭʦʜʳ ʨʘʩʭʦʜʦʤʝʨʘ. 

ɺ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʘʣɹʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʦʪʢʨʳʪʳʡ 
ʚʳʭʦʜ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʚʳʜʘʝʪʩʷ ʧʘʯʢʘ ʠʤʧʫʣʴʩʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʦʙʲʝʤʘ, ʠʟʤʝʨʝʥʥʦʤʫ ʟʘ ʧʨʝʜʳʜʫʱʫʶ ʩʝʢʫʥʜʫ. 
ɺ ʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʚʳʭʦʜʝ ʥʘʣʠʯʠʶ ʩʦʙʳʪʠʷ (ʠʣʠ ʝʛʦ ʦʧʨʝʜʝ-

ʣʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ ʫʨʦʚʝʥʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘ-
ʣʘ ʥʘ ʚʳʭʦʜʝ, ʘ ʦʪʩʫʪʩʪʚʠʶ ʩʦʙʳʪʠʷ (ʠʣʠ ʠʥʦʤʫ ʝʛʦ ʩʦʩʪʦʷʥʠʶ) ï ʜʨʫʛʦʡ 
ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʧʨʷʞʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʧʨʠʝʤʥʠʢʦʚ ʧʠ-

ʪʘʥʠʝ ʦʢʦʥʝʯʥʦʛʦ ʢʘʩʢʘʜʘ ʚʳʭʦʜʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʦʪ ʚʥʫʪ-
ʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ï ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʢʦʥʝʯʥʦʛʦ ʢʘʩʢʘ-
ʜʘ, ʪʘʢ ʠ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ï ʧʘʩʩʠʚʥʳʡ ʨʝʞʠʤ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʢʦ-
ʥʝʯʥʳʝ ʢʘʩʢʘʜʳ ʚʳʭʦʜʦʚ ʨʘʙʦʪʘʶʪ ʚ ʧʘʩʩʠʚʥʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʭʦʜʦʚ ʚ ʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩ-
ʪʠ ʧʝʨʝʢʣʶʯʘʪʝʣʠ SK1 ʠ SK2 ʥʘ ʤʦʜʫʣʝ ʦʙʨʘʙʦʪʢʠ ʚ ʧʦʣʦʞʝʥʠʝ 
çACTIVEè. 
ʇʨʠ ʚʳʧʫʩʢʝ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʠʧʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʳʭʦʜʘ: ʪʠʧ ï ʠʤʧʫʣʴʩʥʳʡ, ʨʝʞʠʤ 
ʨʘʙʦʪʳ ï ʧʘʩʩʠʚʥʳʡ, ʚʝʩ ʠʤʧʫʣʴʩʘ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ DN ʨʘʩʭʦʜʦʤʝʨʘ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ.2. 

ʊʘʙʣʠʮʘ 2 

DN Qmin, ʤ
3/ʯ  Qmax, ʤ

3/ʯ ɺʝʩ ʠʤʧʫʣʴʩʘ, ʤ3/ʠʤʧ 

32 0,29 14,5 0,0010 

40 0,45 22,6 0,0010 

50 0,7 35,4 0,0025 

65 1,2 60,0 0,0025 

80 1,8 90,6 0,010 

100 2,83 141,5 0,010 

125 4,42 221,0 0,010 

150 6,37 318,4 0,025 



 

 
14 

 

 
5.2. ʀʥʪʝʨʬʝʡʩ RS-485  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ RS-485 ʧʦʟʚʦʣʷʝʪ 
ʚʘʪʴ ʠʟʤʝʨʠʪʝʣʴʥʫʶ, ʘʨʭʠʚʥʫʶ, ʫʩʪʘʥʦʚʦʯʥʫʶ ʠ 
ʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʦʯʥʳʝ ʧʘʨʘ-
ʤʝʪʨʳ. ʀʥʪʝʨʬʝʡʩ RS-485 ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʪʦʢʦʣ ModBus 
(RTU ModBus ʠ ASCII ModBus), ʧʨʠʥʷʪʳʡ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥ-
ʜʘʨʪʥʦʛʦ ʚ ʧʨʠʙʦʨʘʭ ʬʠʨʤʳ çɺʟʣʝʪè. ʄʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʘ 
RS-485 (ʨʠʩ.8) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʤʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʧʦ ʟʘʢʘ-
ʟʫ. 

ʀʥʪʝʨʬʝʡʩ RS-485 ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʧʦ ʢʘʙʝʣʶ ʚ 
ʛʨʫʧʧʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʙʦʥʝʥʪʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 
ʙʳʪʴ ʇʂ, ʧʨʠ ʜʣʠʥʝ ʣʠʥʠʠ ʩʚʷʟʠ ʜʦ 1200 ʤ. 

ʇʨʠ ʚʳʧʫʩʢʝ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʩʭʦʜʦʤʝʨ ʟʘʧʠʩʳʚʘʝʪ-
ʩʷ ʩʝʪʝʚʦʡ ʘʜʨʝʩ ï 10. ʀʩʧʦʣʴʟʫʷ ʧʝʨʝʢʣʶʯʘʪʝʣʠ SK1 ʠ SK2 
ʥʘ ʤʦʜʫʣʝ ʠʥʪʝʨʬʝʡʩʘ (ʩʤ. ʨʠʩ.8), ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʝʪʝʚʦʡ 
ʘʜʨʝʩ ʧʨʠʙʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ.3. 

ʈʠʩ.8. ʄʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʘ RS-485. 

ʊʘʙʣʠʮʘ 3 

ʇʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ 
ʉʝʪʝʚʦʡ ʘʜʨʝʩ 

SK1 SK2 

1 2 11 

2 1 12 

2 2 13 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʦʙʦʠʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʚ ʧʦʣʦʞʝʥʠʝ 1 ʩʝʪʝʚʦʡ ʘʜʨʝʩ 
ʧʨʠʙʦʨʘ ʧʦ ʠʥʪʝʨʬʝʡʩʫ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʣʶʙʦʡ (ʦʪ 1 ʜʦ 255).    

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʠ ʧʨʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʩʚʷʟʠ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ. 

 

5.3. ʀʥʪʝʨʬʝʡʩ M-Bus  

ʀʥʪʝʨʬʝʡʩ ʄ-Bus ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ ɽʅ 60870-5. 
ʀʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʳʚʘʪʴ ʠʟʤʝʨʝʥʥʳʝ ʠ ʘʨʭʠʚʥʳʝ 
ʜʘʥʥʳʝ. ʄʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʘ ʄ-Bus (ʨʠʩ.9) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʚ ʤʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʧʦ ʟʘʢʘʟʫ. 

ʇʦʜʢʣʶʯʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʜʚʫʤ ʧʨʦʚʦ-
ʜʘʤ, ʧʦʣʷʨʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝ ʚʘʞʥʘ. ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 
ʧʦ ʠʥʪʝʨʬʝʡʩʫ ʄ-Bus ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ.  

ɺʅʀʄɸʅʀɽ! ʅʝʜʦʧʫʩʪʠʤʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʨʘʩʭʦʜʦʤʝ-
ʨʘ ʠ M-Bus ʤʦʜʝʤʘ ʦʪ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ. 

 

 

 

ʈʠʩ.9. ʄʦʜʫʣʴ ʠʥʪʝʨʬʝʡʩʘ M-Bus. 

 
 


