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ɺʥʠʤʘʥʠʝ! 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ʥʝ ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʦʪʢʣʦʥʝʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪ 
ʦʛʦʚʦʨʝʥʥʳʭ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʚʳʭʦʜ ʠʟʜʝʣʠʷ ʠʟ ʩʪʨʦʷ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʠʟʜʝʣʠʷ ʧʦ ʚʠʥʝ ʇʦʢʫʧʘʪʝʣʷ, ʛʘʨʘʥʪʠʡʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ 
ʇʨʦʠʟʚʦʜʠʪʝʣʷ ʪʝʨʷʶʪ ʩʠʣʫ. 
 
 
ɺʥʠʤʘʥʠʝ! 
 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʤʦʜʝʤʘ ʙʝʟ ʧʦʜʢʣʶʯʝʥʥʦʡ ʘʥʪʝʥʥʳ ʠʣʠ ʝʝ ʵʢʚʠʚʘʣʝʥʪʘ ʩ ʚʦʣʥʦʚʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 50 ʆʤ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʚʳʭʦʜʥʳʝ ʮʝʧʠ ʧʝʨʝʜʘʪʯʠʢʘ ʠʟ ʩʪʨʦʷ! 
 
 
ɺʥʠʤʘʥʠʝ! 
 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʤʦʜʝʤʘ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʠʢʘʢʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, 
ʧʦʵʪʦʤʫ ʤʦʜʝʤ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʩʨʘʟʫ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʳ 1 ʠ 2 
ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʮʝʧʴ ʧʠʪʘʥʠʷ ʤʦʜʝʤʘ ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʥʠʟʢʦʚʦʣʴʪʥʳʤʠ ʮʝʧʷʤʠ 
ʧʠʪʘʥʠʷ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʠʤʝʝʪ ʦʙʱʠʡ ʩ ʥʠʤʠ ʚʥʝʰʥʠʡ 
ʧʨʝʨʳʚʘʪʝʣʴ.  
 

 
ɺʥʠʤʘʥʠʝ! 
 

ʂʦʨʧʫʩ ʧʨʠʙʦʨʘ ʥʝ ʛʝʨʤʝʪʠʯʝʥ, ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʜʠʦʤʦʜʝʤ 
ʜʦʣʞʝʥ ʧʦʤʝʱʘʪʴʩʷ ʚ ʰʢʘʬ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ. 
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1. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 
 
1.1 ʅʘʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠ ̫
 ʈʘʜʠʦʤʦʜʝʤʳ "ʅʝʚʦʜ-5" ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 
ʨʘʙʦʪʝ ʚ ʩʦʩʪʘʚʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʡ ʪʝʣʝʤʝʪʨʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ. ʈʘʜʠʦʤʦʜʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʳʝ ʧʨʠʝʤʥʦ-ʧʝʨʝʜʘʶʱʠʝ 
ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʩʠʛʥʘʣʳ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ RS-232 ʠʣʠ RS-485 ʚ 
ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʧʦʩʳʣʢʠ ʠ ʦʙʨʘʪʥʦ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʪʘʙʣʠʮʳ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʥʘʙʦʨʦʤ ʢʦʤʘʥʜ. ʈʘʜʠʦʤʦʜʝʤʳ ʠʤʝʶʪ ʢʦʣʦʜʢʫ ʢʦʥʪʘʢʪʦʚ ʜʣʷ ʙʳʩʪʨʦʛʦ 
ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʝʡ ʧʠʪʘʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 
ʩʦʩʪʦʷʥʠʷ ʮʝʧʝʡ ʠʟʜʝʣʠʷ. 

ʈʘʜʠʦʤʦʜʝʤ ñʅʝʚʦʜ-5ò ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʝʨʩʠʷʤʠ ʇʆ (4.ʭʭ, 5.ʭʭ, 
6.ʭʭ, 7.ʭʭ).  

ɺʝʨʩʠʠ 7.ʭʭ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʜʠʨʦʚʘʥʠʷ (ʰʠʬʨʦʚʘʥʠʷ) ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʧʦʤʦʱʴʶ 24-ʙʠʪʥʦʛʦ ʢʣʶʯʘ. 

 
 1.2 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
 

ʇʘʨʘʤʝʪʨ ʊʠʧʦʚʦʝ ʟʥʘʯʝʥʠʝ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12 ɺ 

ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ  9 ɺ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 15 / 30
3)

 ɺ 

ʇʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʚ ʨʝʞʠʤʝ ʧʨʠʝʤʘ 80 / 30
3)

 ʤɸ 

ʇʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ 150 / 100
3)

 ʤɸ 

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, ʥʝ ʙʦʣʝʝ 10 ʤɺʪ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ, ʤʠʥ. -117 ʜɹ 

ɺʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ 50 ʆʤ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʦʣʫʜʫʧʣʝʢʩʥʳʡ  

ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ 433,92 Ñ 0,2% ʄɻʮ 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ 1 ppM 

ʄʝʪʦʜ ʤʦʜʫʣʷʮʠʠ F1D (FSK)  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʤʦʜʫʣʷʮʠʠ 8 / 12,5..20
3)

 ʢɻʮ 

ʄʝʪʦʜ ʢʦʜʠʨʦʚʘʥʠʷ ʄʘʥʯʝʩʪʝʨ  

ʏʠʩʣʦ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ
1)

 8 / 4
3)

  

ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ
1)

 48 / 120
3)

 ʢɻʮ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʵʬʠʨʫ
2)

 1200 ʙʠʪ/ʩ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʵʬʠʨʫ
3)

 
1800 / 2400 / 4800  

9600 / 14400 / 19200 
ʙʠʪ/ʩ 

ʉʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

1200 / 2400 
4800 / 9600 / 14400

3)
  

19200 / 28800
3)

 / 38400  
57600

3)
 / 115200

3)
 

ʙʠʪ/ʩ 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʢʘʜʨʦʚ ʚ ʧʘʢʝʪʝ 16 ʙʠʪ 

ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ 1 ʢʘʜʨ/ʧʘʢʝʪ 

ɺʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ 
RS-232 (CTS/RTS ʦʧʮ.) 

RS-485 
 

ʆʙʲʝʤ ʙʫʬʝʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ  
ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʧʨʠʝʤ 

2,7 / 5,0
3)

 ʢʙʘʡʪ 

ɼʦʧʫʩʪʠʤʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʦʪ - 40 ʜʦ + 85 
ʦ
ʉ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ: 
- ʚ ʢʦʨʧʫʩʝ ʜʣʷ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ (ʐ ʭɺ ʭ ɻ) 
- ʚʦ ʚʣʘʛʦʟʘʱʠʪʥʦʤ ʢʦʨʧʫʩʝ IP-65 (ʐ ʭɺ ʭ ɻ) 

 
70 ʭ 122 ʭ 51  
80 ʭ 140 ʭ 44 

 
ʤʤ 
ʤʤ 

ʊʠʧ DIN-ʨʝʡʢʠ 35 ʭ 7,5 ʤʤ 

 
 
1)

 ï ʜʣʷ ʨʘʜʠʦʤʦʜʝʤʦʚ ʩ ʩʠʥʪʝʟʘʪʦʨʦʤ ʯʘʩʪʦʪʳ (ʚʩʝ ʚʝʨʩʠʠ, ʢʨʦʤʝ 4.01 ʠ 5.01) 
2)

 ï ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ ʠ 6.ʭʭ 
3)

 ï ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ 
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1.3 ʆʙʱʠʡ ʚʠʜ ʠʟʜʝʣʠʷ 
 
 

 
 

 

1.4 ʄʦʥʪʘʞ. 
 
ʄʦʥʪʘʞ ʫʩʪʨʦʡʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ  DIN-ʨʝʡʢʫ. ʇʦʩʢʦʣʴʢʫ ʢʦʨʧʫʩ ʧʨʠʙʦʨʘ ʥʝ 

ʛʝʨʤʝʪʠʯʝʥ, ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ  ʨʘʜʠʦʤʦʜʝʤ ʜʦʣʞʝʥ ʧʦʤʝʱʘʪʴʩʷ ʚ ʰʢʘʬ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʪ ʧʳʣʠ ʠ ʚʣʘʛʠ. 
ʋʩʪʘʥʦʚʢʘ ʠʟʜʝʣʠʷ ʥʘ DIN-ʨʝʡʢʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

1. ʈʘʩʧʦʣʦʞʠʪʴ ʠʟʜʝʣʠʝ ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʦʡ ʚʥʠʟ. ʆʪʚʝʩʪʠ ʚʥʠʟ ʟʘʱʝʣʢʫ, ʚʭʦʜʷʱʫʶ ʚ ʧʘʟ ʜʣʷ 
ʢʨʝʧʣʝʥʠʷ ʢ DIN-ʨʝʡʢʝ; 

2. ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ DIN-ʨʝʡʢʫ ʪʘʢ, ʯʪʦʙʳ ʚʳʩʪʫʧʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʟʘ ʟʘʰʣʠ ʟʘ ʢʨʘʡ ʨʝʡʢʠ; 
3. ʉʜʚʠʥʫʪʴ ʟʘʱʝʣʢʫ ʚʚʝʨʭ  ʜʦ ʫʧʦʨʘ. 
 
 

1 32

 
 
ʇʨʠʤʝʯʘʥʠʝ: ʀʤʝʝʪʩʷ, ʪʘʢ ʞʝ, ʚʣʘʛʦʟʘʱʠʪʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʢʦʨʧʫʩʘ (IP-65) ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʘʜʠʦʤʦʜʝʤʘ 

ʩʥʘʨʫʞʠ, ʨʷʜʦʤ ʩ ʘʥʪʝʥʥʦʡ. 
 
1.5 ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ 
 

1 2 3 4 5 6 7 8 9 10
 

1. ʥʝ ʧʦʜʩʦʝʜʠʥʝʥ 
2. ʦʙʱʠʡ (ʟʝʤʣʷ) 
3. RS232 RTS 
4. RS232 CTS 
5. RS232 TXD / RS485-ɺ 
6. RS232 RXD / RS485-ɸ  
7. ʢʦʥʬʠʛʫʨʘʮʠʷ 
8. ʦʙʱʠʡ (ʟʝʤʣʷ) 
9. +12 ɺ 
10. ʦʙʱʠʡ (ʟʝʤʣʷ) 

 
 
 

ʢʦʨʧʫʩ  ʤʦʜʝʤʘ 

ʨʘʟʲʝʤ ʩ ʢʦʥʪʘʢʪʥʦʡ  
ʢʦʣʦʜʢʦʡ 

ʧʘʟ ʩ ʟʘʱʝʣʢʦʡ ʜʣʷ  
ʢʨʝʧʣʝʥʠʷ ʢ DIN-ʨʝʡʢʝ 
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1.6 ʅʘʟʥʘʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʧʣʘʪʝ ʤʦʜʝʤʘ. 
 
1. D1, ʟʝʣʝʥʳʡ: ʥʘʣʠʯʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʥʘ ʧʨʦʮʝʩʩʦʨʝ; 
2. D2, ʟʝʣʝʥʳʡ: ʩʦʩʪʦʷʥʠʝ ʧʨʠʝʤʘ ʠʟ ʵʬʠʨʘ; 
3. D3, ʢʨʘʩʥʳʡ: ʨʝʞʠʤ ʚʢʣʶʯʝʥʥʦʛʦ ʧʝʨʝʜʘʪʯʠʢʘ; 
4. D1, D2, D3 ï ʟʘʞʠʛʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ: ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ.  

 
 
1.7 ʅʘʟʥʘʯʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʥʘ ʧʣʘʪʝ. 
 

J1: ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʰʥʝʛʦ CTS/RTS: 
1-2: ʚʢʣʶʯʝʥʦ (ʧʦ ʫʤʦʣʯʘʥʠʶ) 
2-3: ʚʳʢʣʶʯʝʥʦ  
J2..J4: ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 
1-2: RS-232 (ʧʦ ʫʤʦʣʯʘʥʠʶ) 
2-3: RS-485 
J5: ʧʝʨʝʢʣʶʯʝʥʠʝ ʪʝʨʤʠʥʘʪʦʨʘ ʥʘ ʰʠʥʝ RS-485 
ɿʘʤʢʥʫʪ: ʚʢʣʶʯʝʥ (ʧʦ ʫʤʦʣʯʘʥʠʶ) 
ʈʘʟʦʤʢʥʫʪ: ʚʳʢʣʶʯʝʥ 
ʇʨʠʤʝʯʘʥʠʝ: ʐʠʥʘ RS-485 ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʚʘ ʪʝʨʤʠʥʘʪʦʨʘ ʥʘ ʢʦʥʮʘʭ ʰʠʥʳ. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʯʝʥʴ ʢʦʨʦʪʢʘʷ ʰʠʥʘ (ʤʝʥʝʝ ʜʚʫʭ ʤʝʪʨʦʚ), ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʪʝʨʤʠʥʘʪʦʨ 
 
 
ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʠ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʧʣʘʪʝ ʤʦʜʝʤʘ: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʘ) ʚʝʨʩʠʠ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ ʙ) ʚʝʨʩʠʠ 7.ʭʭ 
 

 

J5 J4 J3 J2 

D2 D3 D1 

1 
2 
3 

 

J1 
J2 
J3 
J4 

J5 
D2 D3 D1 

1 2 3 
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2. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʠʟʜʝʣʠʝʤ 
 
2.1. ʇʦʨʷʜʦʢ ʚʢʣʶʯʝʥʠʷ 
ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʤʦʜʝʤʘ ʚ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ, ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ: 
1. ʋʩʪʘʥʦʚʠʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʤʳʯʢʘʤʠ ʥʘ ʧʣʘʪʝ. ʇʝʨʝʤʳʯʢʠ J2-J4 
ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʠʧ ʠʥʪʝʨʬʝʡʩʘ RS-232 ʠʣʠ RS-485, ʧʝʨʝʤʳʯʢʘ J1 ʚʢʣʶʯʘʝʪ(1-2) ʠ ʚʳʢʣʶʯʘʝʪ (2-3) 
ʧʦʜʜʝʨʞʢʫ ʩʠʛʥʘʣʦʚ ʢʚʠʪʠʨʦʚʘʥʠʷ CTS/RTS, ʧʝʨʝʤʳʯʢʘ J5 ʚ ʟʘʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜʢʣʶʯʘʝʪ 
ʚʩʪʨʦʝʥʥʳʡ ʪʝʨʤʠʥʘʪʦʨ ʥʘ ʰʠʥʝ RS-485 (ʧʦʩʢʦʣʴʢʫ ʰʠʥʘ RS-485 ʜʦʣʞʥʘ ʠʤʝʪʴ ʜʚʘ ʪʝʨʤʠʥʘʪʦʨʘ, ʪʦ 
ʞʝʣʘʪʝʣʴʥʦ ʟʘʤʳʢʘʪʴ J5; ʚ ʩʣʫʯʘʝ ʜʣʠʥʳ ʰʠʥʳ ʤʝʥʝʝ 2ʤ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʪʝʨʤʠʥʘʪʦʨ). 

2. ɽʩʣʠ ʢʦʨʧʫʩ ʤʦʜʝʤʘ ʙʳʣ ʦʪʢʨʳʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʤʳʯʝʢ, ʪʦ ʩʣʝʜʫʝʪ ʟʘʢʨʳʪʴ ʝʛʦ. 
3. ɿʘʢʨʝʧʠʪʴ ʚ ʟʘʞʠʤʘʭ ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ ʨʘʜʠʦʤʦʜʝʤʘ ʢʘʙʝʣʴ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 1.5. 

4. ɿʘʢʨʝʧʠʪʴ (ʝʩʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ) ʚʳʚʦʜʳ ʚʥʝʰʥʝʛʦ ʢʥʦʧʦʯʥʦʛʦ 
ʟʘʤʳʢʘʪʝʣʷ ʩ ʟʘʱʝʣʢʦʡ ʠʣʠ ʧʝʨʝʤʳʯʢʠ ʚ ʟʘʞʠʤʘʭ 7 ʠ 8 ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ. ʋʙʝʜʠʪʴʩʷ, ʯʪʦ ʢʦʥʪʘʢʪʳ 
ʟʘʤʳʢʘʪʝʣʷ ʨʘʟʦʤʢʥʫʪʳ. 

5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʤʦʜʝʤ ʚ ʩʪʦʡʢʫ ʠʣʠ ʰʢʘʬ ʩ ʜʨʫʛʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
6. ɿʘʢʨʝʧʠʪʴ ʧʨʦʚʦʜʥʠʢʠ ʟʘʟʝʤʣʝʥʠʷ. 
7. ʉʦʝʜʠʥʠʪʴ ʢʘʙʝʣʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ ʠʥʪʝʨʬʝʡʩʥʦʡ ʰʠʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
(ʢʘʢ ʧʨʘʚʠʣʦ, RS-485) ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʨʪʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʨʤʠʥʘʣʘ (ʢʘʢ ʧʨʘʚʠʣʦ, RS-232), 
ʝʩʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʨʘʜʠʦʤʦʜʝʤʘ.   

8. ʇʦʜʩʦʝʜʠʥʠʪʴ ʢ ʛʥʝʟʜʫ ʘʥʪʝʥʥʳ ʨʘʟʲʝʤ ʢʘʙʝʣʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʥʪʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  
 
ɺʥʠʤʘʥʠʝ! 
ʕʢʩʧʣʫʘʪʘʮʠʷ ʤʦʜʝʤʘ ʙʝʟ ʧʦʜʢʣʶʯʝʥʥʦʡ ʘʥʪʝʥʥʳ ʠʣʠ ʝʝ ʵʢʚʠʚʘʣʝʥʪʘ ʩ ʚʦʣʥʦʚʳʤ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 50 ʆʤ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʚʳʭʦʜʥʳʝ ʮʝʧʠ ʧʝʨʝʜʘʪʯʠʢʘ ʠʟ ʩʪʨʦʷ! 
 
ɺʥʠʤʘʥʠʝ! 
ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʤʦʜʝʤʘ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʠʢʘʢʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ 
ʤʦʜʝʤ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʩʨʘʟʫ ʧʨʠ ʧʦʜʘʯʝ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʳ 9 ʠ 10 ʢʦʥʪʘʢʪʥʦʡ 
ʢʦʣʦʜʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʮʝʧʴ ʧʠʪʘʥʠʷ ʤʦʜʝʤʘ ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʥʠʟʢʦʚʦʣʴʪʥʳʤʠ ʮʝʧʷʤʠ ʧʠʪʘʥʠʷ 
ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʠʤʝʝʪ ʦʙʱʠʡ ʩ ʥʠʤʠ ʚʥʝʰʥʠʡ ʧʨʝʨʳʚʘʪʝʣʴ. 
ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʧʨʦʚʦʜʥʠʢʘ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ 
ʥʘ ʥʝʤ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘʧʨʷʞʝʥʠʝ. 
 
9. ɿʘʢʨʝʧʠʪʴ ʧʨʦʚʦʜʥʠʢ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ 9 ʠ 10 ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ. 
10. ʇʝʨʝʜ ʧʦʜʘʯʝʡ ʧʠʪʘʥʠʷ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʚʩʝʭ ʧʨʦʚʦʜʥʠʢʦʚ. 
11. ʇʦʜʘʪʴ ʧʠʪʘʥʠʝ ʥʘ ʨʘʜʠʦʤʦʜʝʤ. 
 
2.2 ʈʝʞʠʤʳ ʨʘʙʦʪʳ 
ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ" ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ: 
1. ʇʘʢʝʪʥʳʡ ʨʝʞʠʤ. 
2. ʇʦʪʦʢʦʚʳʡ ʨʝʞʠʤ (ʢʨʦʤʝ ʚʝʨʩʠʡ 7.ʭʭ). 
3. ʈʝʞʠʤ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ. 
4. ʈʝʞʠʤ ʨʘʜʠʦʤʘʷʢʘ. 
5. ʈʝʞʠʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ (ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ). 
 

ʈʝʞʠʤʳ 1 ʠ 3 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ.  
 
2.3 ʆʧʠʩʘʥʠʝ ʧʘʢʝʪʥʦʛʦ ʨʝʞʠʤʘ. 
 
2.3.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ. 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʨʘʜʠʦʤʦʜʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʘʢʝʪʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʥʝʛʦ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʝʤʘ, ʥʦ ʩ 
ʢʦʥʪʨʦʣʝʤ ʦʰʠʙʦʢ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʦʰʠʙʦʯʥʳʭ ʜʘʥʥʳʭ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʠʩʪʝʤʘ çʧʨʦʟʨʘʯʥʘè ʜʣʷ ʜʘʥʥʳʭ, ʥʦ ʥʝ ʚʩʝ ʧʘʢʝʪʳ 
ʜʦʩʪʠʛʘʶʪ ʮʝʣʠ. ʇʨʠ ʵʪʦʤ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʧʝʰʥʦʡ ʜʦʩʪʘʚʢʝ ʧʘʢʝʪʘ ʦʙʨʘʪʥʦ ʥʝ ʧʝʨʝʜʘʝʪʩʷ. 
ʈʘʜʠʦʤʦʜʝʤ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ ï ʜʣʷ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, 
ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʥʷʪʦʩʪʠ ʵʬʠʨʥʦʛʦ ʢʘʥʘʣʘ ʜʘʥʥʳʭ. 

ʇʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʩʦʙʳʪʠʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʨʘʜʠʦʤʦʜʝʤ ʬʦʨʤʠʨʫʝʪ ʧʘʢʝʪ ʥʘ 
ʧʝʨʝʜʘʯʫ, ʩʦʜʝʨʞʘʱʠʡ ʜʘʥʥʳʝ, ʘʜʨʝʩʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʘʢʝʪ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 
ʢʘʜʨʦʚ (ʦʪ 1 ʜʦ 7), ʚ ʢʘʞʜʦʤ ʢʘʜʨʝ ʦʪ 1 ʜʦ 31 ʙʘʡʪʘ ʜʘʥʥʳʭ ʠ 16-ʪʠ ʙʠʪʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. ʈʘʟʤʝʨ ʠ 
ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʜʘʥʥʳʭ. ɺʩʝ ʢʘʜʨʳ ʧʦʙʘʡʪʥʦ 



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 9 ____ 

ʩʢʣʘʜʳʚʘʶʪʩʷ ʦʧʝʨʘʮʠʝʡ XOR (ʠʩʢʣʶʯʘʶʱʝʝ ʠʣʠ), ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʟʙʳʪʦʯʥʳʡ 
ʢʘʜʨ (ʩʦ ʩʚʦʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ). ʇʦʣʫʯʠʚʰʠʡʩʷ ʧʘʢʝʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʙʫʬʝʨʝ ʧʘʢʝʪʦʚ ʥʘ ʧʝʨʝʜʘʯʫ, ʠ 
ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʚ ʵʬʠʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʯʝʨʝʜʴʶ ʧʘʢʝʪʦʚ. ʈʘʜʠʦʤʦʜʝʤ ʚʳʭʦʜʠʪ ʚ ʵʬʠʨ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 
ʩʚʦʙʦʜʥʦʛʦ ʵʬʠʨʘ (ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʱʠʪʘ ʦʪ ʢʦʣʣʠʟʠʡ). 

ʇʨʠʝʤʥʠʢ ʧʨʠʥʠʤʘʝʪ ʧʘʢʝʪ, ʨʘʟʙʠʨʘʝʪ ʝʛʦ ʢʘʜʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʠ ʧʦʜʩʯʠʪʳʚʘʝʪ ʢʦʥʪʨʦʣʴʥʳʝ 
ʩʫʤʤʳ ʢʘʜʨʦʚ. ɽʩʣʠ ʩʫʤʤʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʜʣʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʘʜʨʦʚ, ʧʘʢʝʪ ʧʨʠʟʥʘʝʪʩʷ ʥʝʚʝʨʥʳʤ, ʠ 
ʫʜʘʣʷʝʪʩʷ. ɽʩʣʠ ʩʫʤʤʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʫ ʦʜʥʦʛʦ ʢʘʜʨʘ, ʨʘʜʠʦʤʦʜʝʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʝʛʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʜʘʥʥʳʭ ʠʟʙʳʪʦʯʥʦʛʦ ʢʘʜʨʘ (ʦʙʨʘʪʥʳʤ ʩʣʦʞʝʥʠʝʤ ʧʦ XOR). ʇʦʩʣʝ ʯʝʛʦ ʜʝʢʦʜʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 
ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. 

ɸʣʛʦʨʠʪʤ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʘʥ ʥʘ ʠʤʧʫʣʴʩʥʳʝ (ʠʩʢʨʦʚʳʝ) ʧʦʤʝʭʠ. ʆʩʦʙʝʥʥʦʩʪʠ 
ʧʨʠʤʝʥʝʥʥʦʡ ʩʭʝʤʳ ʮʠʬʨʦʚʦʛʦ ʨʘʜʠʦʢʘʥʘʣʘ ʪʘʢʦʚʳ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ ʩʠʛʥʘʣ ʣʠʙʦ 
ʠʜʝʘʣʝʥ ʧʦ ʢʘʯʝʩʪʚʫ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ ʩʦʚʩʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʙʦ ʧʘʢʝʪ ʚʳʭʦʜʠʪ ʠʟ ʧʨʠʝʤʥʦʛʦ 
ʨʘʜʠʦʤʦʜʝʤʘ ʙʝʟ ʦʰʠʙʦʢ, ʣʠʙʦ ʫʜʘʣʷʝʪʩʷ. 

ɺ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʨʘʜʠʦʤʦʜʝʤ ʫʧʨʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ RTS ʧʦ 
ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʛʣʘʰʝʥʠʷʤ ʜʣʷ ʧʦʨʪʘ RS232 (ʝʩʣʠ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʝʨʝʤʳʯʢʦʡ), ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʞʠʤʘ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʩʠʛʥʘʣ RTS ʠʛʥʦʨʠʨʫʝʪʩʷ. 

ʕʪʦʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʘʜʠʦʤʦʜʝʤ ʚ ʩʝʪʠ ʠʤʝʣ ʩʦʙʩʪʚʝʥʥʳʡ ʫʥʠʢʘʣʴʥʳʡ 
ʘʜʨʝʩ. 
 
2.3.2 ɸʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ʉʝʪʝʚʦʡ ʘʜʨʝʩ ʨʘʜʠʦʤʦʜʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʥʦʤʝʨʘ ʛʨʫʧʧʳ (gn)  ʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʦʤʝʨʘ ʤʦʜʝʤʘ ʚ 
ʛʨʫʧʧʝ (pn). ʂʘʞʜʘʷ ʠʟ ʯʘʩʪʝʡ ʘʜʨʝʩʘ ʠʤʝʝʪ ʨʘʟʤʝʨ 1 ʙʘʡʪ. ɻʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ. ʇʨʷʤʦʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʛʨʫʧʧʳ, ʨʘʜʠʦʤʦʜʝʤʳ ʠʛʥʦʨʠʨʫʶʪ 
ʩʦʦʙʱʝʥʠʷ, ʧʨʠʭʦʜʷʱʠʝ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ 256 ʛʨʫʧʧ ʤʦʜʝʤʦʚ ʧʦ 256 
ʤʦʜʝʤʦʚ ʚ ʢʘʞʜʦʡ. ʇʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʠʟ ʛʨʫʧʧʳ ʚ ʛʨʫʧʧʫ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
"ʩʜʚʦʝʥʥʦʛʦ" ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʜʚʫʭ ʨʘʜʠʦʤʦʜʝʤʦʚ, ʣʦʛʠʯʝʩʢʠ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʘʟʥʳʤ 
ʛʨʫʧʧʘʤ, ʥʦ ʩʚʷʟʘʥʥʳʭ ʧʦ ʧʨʦʚʦʜʥʦʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ. 
 
2.3.3 ʉʪʘʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩʦʦʙʱʝʥʠʡ. 
 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʪʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʜʨʝʩʘʪʘ ʧʝʨʝʜʘʯʠ 
ʨʘʜʠʦʤʦʜʝʤ ʠʩʧʦʣʴʟʫʝʪ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʧʠʩʢʘʭ  tx, rx ʠ ʧʘʨʘʤʝʪʨʦʚ ta, ra.  
 ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʪʴ ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʚʩʝʭ ʤʦʜʝʤʦʚ ʩʝʪʠ, 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʟʥʘʢ ta, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʩʦʦʙʱʝʥʠʝ ʦʪ ʣʶʙʦʛʦ ʤʦʜʝʤʘ ʚ ʩʝʪʠ, 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʟʥʘʢ ra. ʇʨʠ ʵʪʦʤ ʩʧʠʩʢʠ tx ʠ rx ʠʛʥʦʨʠʨʫʶʪʩʷ. 
 ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʤʦʜʝʤʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʦʤʝʨʘʤʠ, ʪʦ ʠʭ ʥʦʤʝʨʘ 
ʚʥʦʩʷʪʩʷ ʚ ʩʧʠʩʦʢ tx. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʩʦʦʙʱʝʥʠʷ ʪʦʣʴʢʦ ʦʪ ʨʘʜʠʦʤʦʜʝʤʦʚ ʩ 
ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʦʤʝʨʘʤʠ, ʵʪʠ ʥʦʤʝʨʘ ʚʥʦʩʷʪʩʷ ʚ ʩʧʠʩʦʢ rx. ʕʪʠ ʩʧʠʩʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʵʪʘʧʝ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʥʝ ʤʦʛʫʪ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ.  
 
2.3.4 ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩʦʦʙʱʝʥʠʡ (ʣʦʛʠʯʝʩʢʘʷ ʘʜʨʝʩʘʮʠʷ). 
 ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ ʨʘʜʠʦʤʦʜʝʤʘ, ʢʦʪʦʨʦʤʫ ʘʜʨʝʩʦʚʘʥʦ ʩʦʦʙʱʝʥʠʝ, ʟʘʜʘʝʪʩʷ 
ʷʚʥʦ ʚ ʚʠʜʝ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʪʝʢʩʪʘ ʩʦʦʙʱʝʥʠʷ. ʕʪʦʪ ʧʝʨʚʳʡ ʙʘʡʪ ʜʦʣʞʝʥ ʜʦʙʘʚʣʷʪʴʩʷ ʚ ʩʦʦʙʱʝʥʠʝ  
ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʦʝʜʠʥʝʥʥʳʤ ʩ ʨʘʜʠʦʤʦʜʝʤʦʤ (ʥʘʧʨʠʤʝʨ, ʕɺʄ).  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ, ʧʨʠʟʥʘʢ la ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʨʘʜʠʦʤʦʜʝʤʘ, 
ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʕʄɺ, ʩʧʦʩʦʙʥʦʡ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʪʝʢʩʪ ʧʦʩʳʣʢʠ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʨʘʜʠʦʤʦʜʝʤʳ, 
ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʞʠʤʝ ʩʪʘʪʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʚ ʠʭ 
ʩʧʠʩʢʠ tx (<ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ>) ʠ rx (<ʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚ>) ʜʦʣʞʝʥ ʙʳʪʴ ʚʥʝʩʝʥ ʧʝʨʩʦʥʘʣʴʥʳʡ 
ʥʦʤʝʨ ʨʘʜʠʦʤʦʜʝʤʘ, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʬʦʨʤʠʨʫʶʱʝʡ ʢʦʤʘʥʜʳ ʕɺʄ.   

ʄʦʜʝʤ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʨʝʞʠʤʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ, ʠʛʥʦʨʠʨʫʝʪ ʥʘʩʪʨʦʡʢʠ ʨʝʞʠʤʘ 
ʘʜʨʝʩʘʮʠʠ <ʧʝʨʝʜʘʯʘ ʚʩʝʤ> ʠ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ>. ɺ ʧʦʣʝ 
ʧʘʢʝʪʘ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ> ʚʥʦʩʠʪʩʷ ʦʜʠʥ ʥʦʤʝʨ, ʧʦʣʫʯʘʝʤʳʡ ʨʘʜʠʦʤʦʜʝʤʦʤ ʠʟ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ 
ʜʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʩʦʦʙʱʝʥʠʷ. ʌʦʨʤʘʪ ʵʬʠʨʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʨʝʞʠʤʝ ʣʦʛʠʯʝʩʢʦʡ 
ʘʜʨʝʩʘʮʠʠ ʠʜʝʥʪʠʯʝʥ ʩʦʦʙʱʝʥʠʶ ʩʦ ʩʧʠʩʦʯʥʦʡ ʘʜʨʝʩʘʮʠʝʡ ʠ ʦʜʥʠʤ ʥʦʤʝʨʦʤ ʚ ʩʧʠʩʢʝ; 

ɽʩʣʠ ʚ ʨʝʞʠʤʝ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʷ <ʚʩʝʤ> ʘʜʨʝʩʘʪʘʤ, ʚ 
ʥʘʯʘʣʝ ʩʦʦʙʱʝʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ <0>. 

ʈʝʪʨʘʥʩʣʷʮʠʷ ʧʘʢʝʪʦʚ, ʦʪʧʨʘʚʣʝʥʥʳʭ ʤʦʜʝʤʦʤ, ʨʘʙʦʪʘʶʱʠʤ ʚ ʨʝʞʠʤʝ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʘʜʨʝʩʘʮʠʠ, ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʘʢʝʪʦʚ ʩ ʦʜʥʠʤ ʥʦʤʝʨʦʤ ʚ ʩʧʠʩʢʝ <ʧʝʨʝʜʘʯʘ ʜʣʷ 
ʥʦʤʝʨʦʚ>. 
 
 
 
 
 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 10 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

2.4 ʆʧʠʩʘʥʠʝ ʧʦʪʦʢʦʚʦʛʦ ʨʝʞʠʤʘ (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ ʠ 6.ʭʭ) 
2.4.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ. 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʨʘʜʠʦʤʦʜʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʪʦʢʦʚʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ, 
ʦʧʨʝʜʝʣʷʝʤʦʤ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʈʘʜʠʦʤʦʜʝʤ ʥʝ ʧʦʜʩʯʠʪʳʚʘʝʪ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ, ʠ ʥʝ 
ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʠʢʘʢʦʡ ʢʦʨʨʝʢʮʠʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʨʠʥʠʤʘʝʤʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ 
ʙʳʪʴ ʦʰʠʙʢʠ ʚʠʜʘ:  
- ʠʩʢʘʞʝʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʙʘʡʪʘ (89% ʦʪ ʚʩʝʭ ʦʰʠʙʦʢ ʠʩʢʘʞʝʥʠʷ); 
- ʚʩʪʘʚʢʘ ʥʫʣʝʚʦʛʦ ʙʘʡʪʘ (5.5% ʦʪ ʚʩʝʭ ʦʰʠʙʦʢ ʠʩʢʘʞʝʥʠʷ); 
- ʚʳʨʝʟʢʘ ʙʘʡʪʘ ʜʘʥʥʳʭ (5.5% ʦʪ ʚʩʝʭ ʦʰʠʙʦʢ ʠʩʢʘʞʝʥʠʷ); 
- ʧʨʠʝʤ ʯʘʩʪʠ ʧʘʢʝʪʘ ʩ ʦʙʨʝʟʢʦʡ ʢʦʥʮʘ (ʩʠʣʴʥʳʝ ʧʦʤʝʭʠ); 
- ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʧʘʢʝʪʘ (ʩʠʣʴʥʳʝ ʧʦʤʝʭʠ); 

ʋʢʘʟʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʘʨʠʘʥʪʘ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ʥʝʧʨʝʨʳʚʥʦ, ʙʝʟ ʧʘʫʟ, ʟʘ ʚʩʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ. 

ɸʜʨʝʩʘʮʠʷ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʘʢʝʪʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʚ ʧʦʪʦʢʦʚʦʤ ʨʝʞʠʤʝ, ʦʛʨʘʥʠʯʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1000-1500 ʙʘʡʪ. 
ʋʧʨʘʚʣʝʥʠʝ ʨʘʜʠʦʤʦʜʝʤʦʤ ʚ ʧʦʪʦʢʦʚʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: ʩʠʛʥʘʣʦʤ 

RTS ʠʣʠ ʚʢʣʶʯʝʥʠʝʤ ʧʝʨʝʜʘʯʠ ʧʦ ʥʘʣʠʯʠʶ ʜʘʥʥʳʭ ʚ ʙʫʬʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. 
 
2.4.2 ɺʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʤ RTS (rc+).  

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ RTS ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʟʘʜʘʝʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʤ r1. 
ɼʣʷ ʚʘʨʠʘʥʪʘ r1-: -12v ï ʨʝʞʠʤ ʧʨʠʝʤʘ, +12v ï ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 
ç1è ï ʧʨʠʝʤ, ç0è ï ʧʝʨʝʜʘʯʘ), ʜʣʷ ʚʘʨʠʘʥʪʘ rl+ - ʥʘʦʙʦʨʦʪ.  

ɺ ʵʬʠʨ ʧʝʨʝʜʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʘʥʳ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʧʦʩʣʝ 
ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ. ɽʩʣʠ ʧʦ ʢʘʢʠʤ ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʦʨʪʫ ʥʝʪ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʶʱʠʡ ʨʘʜʠʦʤʦʜʝʤ ʧʝʨʝʜʘʝʪ ʚ ʵʬʠʨ ʧʨʠʟʥʘʢ ʦʪʩʫʪʩʪʚʠʷ 
ʜʘʥʥʳʭ, ʟʘʥʠʤʘʷ ʧʨʠ ʵʪʦʤ ʵʬʠʨ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʶʱʠʡ ʨʘʜʠʦʤʦʜʝʤ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʥʠʯʝʛʦ 
ʥʝ ʚʳʚʦʜʠʪ (ʚ ʩʣʫʯʘʝ ʵʬʠʨʥʳʭ ʧʦʤʝʭ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʘʥ ʥʫʣʝʚʦʡ ʙʘʡʪ). 
ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʥʘ ʧʝʨʝʜʘʶʱʝʤ ʨʘʜʠʦʤʦʜʝʤʝ ʙʦʣʴʰʝ ʵʬʠʨʥʦʡ, ʪʦ 
ʜʘʥʥʳʝ ʙʫʜʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʙʫʬʝʨʝ. ʈʘʜʠʦʤʦʜʝʤ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʚ ʵʬʠʨ ʜʦ ʠʩʯʝʨʧʘʥʠʷ 
ʙʫʬʝʨʘ, ʜʘʞʝ ʝʩʣʠ ʩʠʛʥʘʣ RTS ʙʫʜʝʪ ʩʥʷʪ. ʇʨʦʚʝʨʢʘ ʩʠʛʥʘʣʘ RTS ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ 
ʠʩʯʝʨʧʘʥʠʶ ʙʫʬʝʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. 
 
2.4.3 ɺʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯʠ ʧʦ ʥʘʣʠʯʠʶ ʜʘʥʥʳʭ ʚ ʙʫʬʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (rc-). 

ʈʘʜʠʦʤʦʜʝʤ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ ʧʦ ʥʘʣʠʯʠʶ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʙʘʡʪʘ ʚ ʙʫʬʝʨʝ. ɼʣʷ ʧʦʨʪʘ 
RS232 ʨʝʞʠʤ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʜ ʧʨʠʝʤʦʤ ï ʜʘʞʝ ʝʩʣʠ ʨʘʜʠʦʤʦʜʝʤ ʚ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣ ʠʟ ʵʬʠʨʘ, ʦʥ ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʢʣʶʯʠʪʩʷ ʥʘ ʨʝʞʠʤ ʧʝʨʝʜʘʯʠ. ʇʦʨʪ 
RS485 ʷʚʣʷʝʪʩʷ ʩʠʤʧʣʝʢʩʥʳʤ, ʠ ʵʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ (ʨʘʜʠʦʤʦʜʝʤ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 
ʨʝʞʠʤʝ ʧʨʠʝʤʘ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʘʢʝʪʘ). 

ʈʘʜʠʦʤʦʜʝʤ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʚ ʵʬʠʨ ʜʦ ʠʩʯʝʨʧʘʥʠʷ ʙʫʬʝʨʘ, ʧʨʠʯʝʤ ʚ ʧʦʪʦʢʝ ʜʘʥʥʳʭ 
ʜʦʧʫʩʢʘʶʪʩʷ ʨʘʟʨʳʚʳ ʥʝ ʙʦʣʝʝ 7.5 ʤʩ (ʦʜʠʥ ʙʘʡʪ ʜʣʷ ʩʢʦʨʦʩʪʠ 1200). ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ, 
ʨʘʜʠʦʤʦʜʝʤ ʟʘʢʘʥʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ ʜʘʥʥʳʭ. 
ɿʘʜʝʨʞʢʘ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ ʦʜʥʦʡ ʤʠʣʣʠʩʝʢʫʥʜʳ, ʥʦ ʧʝʨʝʜʘʶʱʠʡ ʨʘʜʠʦʤʦʜʝʤ 
ʦʙʷʟʘʥ ʧʝʨʝʜ ʜʘʥʥʳʤʠ ʧʝʨʝʜʘʪʴ ʧʨʝʘʤʙʫʣʫ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʨʠʝʤʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ. ɼʣʠʥʘ ʧʨʝʘʤʙʫʣʳ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ tp, ʠ ʜʣʷ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ (tp=24) ʩʦʩʪʘʚʣʷʝʪ 20 ʤʠʣʣʠʩʝʢʫʥʜ. ɼʘʥʥʳʝ, 
ʧʝʨʝʜʘʥʥʳʝ ʟʘ ʵʪʦ ʚʨʝʤʷ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ ʚ ʧʝʨʝʜʘʶʱʠʡ ʨʘʜʠʦʤʦʜʝʤ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ 
ʙʫʬʝʨʝ, ʠ ʥʝ ʪʝʨʷʶʪʩʷ. 

ɿʘʜʝʨʞʢʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʵʬʠʨ ʨʘʚʥʘ ʩʫʤʤʝ ʟʘʜʝʨʞʝʢ ʥʘ ʧʨʠʝʤ ʙʘʡʪʘ ʠʟ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʧʝʨʝʜʘʶʱʠʡ ʨʘʜʠʦʤʦʜʝʤ, ʧʝʨʝʜʘʯʠ ʙʘʡʪʘ ʧʦ ʵʬʠʨʫ, ʠ ʧʝʨʝʜʘʯʠ ʙʘʡʪʘ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʥʘ ʧʨʠʝʤʥʦʤ ʨʘʜʠʦʤʦʜʝʤʝ, ʪʦ ʝʩʪʴ ʜʣʷ ʩʢʦʨʦʩʪʠ ʧʦʨʪʘ 1200 ʙʠʪ/ʩʝʢ ï ʦʢʦʣʦ 
23..30 ʤʠʣʣʠʩʝʢʫʥʜ. 

ʇʨʠʥʠʤʘʶʱʠʡ ʨʘʜʠʦʤʦʜʝʤ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʳʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʠʟʚʦʣʴʥʳʭ 
ʙʘʡʪ (ʰʫʤ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʪʦʜʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘʣʠʯʠʷ ʩʠʛʥʘʣʘ ʚ ʵʬʠʨʝ ʯʝʨʝʟ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚʳʭ 
ʦʰʠʙʦʢ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʥʦʨʤʠʨʫʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ qe. 
 
2.5 ʈʝʞʠʤ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ. 
 ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝ ʫʜʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʧʨʷʤʫʶ ʨʘʜʠʦʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʩʝʪʠ,  
ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʪʨʘʥʩʣʷʮʠʷ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʫʟʣʳ. ʃʶʙʦʡ ʨʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ" ʤʦʞʝʪ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ʠ ʨʝʞʠʤʝ ʨʝʪʨʘʥʩʣʷʮʠʠ. ʇʨʠ ʩʦʚʤʝʱʝʥʠʠ ʜʚʫʭ ʨʝʞʠʤʦʚ, 
ʧʨʠʥʠʤʘʝʤʦʝ ʧʦ ʵʬʠʨʫ ʩʦʦʙʱʝʥʠʝ ʩʨʘʟʫ ʩʪʘʚʠʪʩʷ ʚ ʦʯʝʨʝʜʴ ʥʘ ʧʝʨʝʜʘʯʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ  ʚʳʜʘʝʪʩʷ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʪʨʘʥʩʣʷʮʠʷ ʩʦʦʙʱʝʥʠʷ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʥʴʰʝ, ʯʝʤ 
ʧʝʨʝʜʘʝʪʩʷ ʦʪʚʝʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʤʦʜʝʤʦʤ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ (ʚ ʩʣʫʯʘʝ, 
ʝʩʣʠ ʧʨʠʥʷʪʘʷ ʧʦ ʵʬʠʨʫ ʠʥʬʦʨʤʘʮʠʷ ʠʥʠʮʠʠʨʫʝʪ ʦʪʚʝʪ ʵʪʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ). 



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 11 ____ 

 ʇʝʨʝʭʦʜ ʨʘʜʠʦʤʦʜʝʤʘ ʚ ʨʝʞʠʤ ʨʝʪʨʘʥʩʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʢʠ ʧʨʠʟʥʘʢʘ 
rt+. ɿʘʜʝʨʞʢʘ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʦʡ rt. ɿʘʜʝʨʞʢʘ 
ʨʝʪʨʘʥʩʣʷʮʠʠ ʪʨʝʙʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʩ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʯʪʦʙʳ ʟʘʜʝʨʞʘʪʴ ʚʝʱʘʥʠʝ 
ʦʜʥʦʡ ʚʝʪʚʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʡ (ʩʤ. ʧʨʠʤʝʨ ʚ ʧʨʠʣʦʞʝʥʠʠ 1). ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ  ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ, ʥʦ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʦʣʣʠʟʠʡ ʚ ʵʬʠʨʝ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 
ʨʘʜʠʦʤʦʜʝʤʘʤʠ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʦʚ ʩʝʪʠ. 
 ʇʨʠ ʨʘʙʦʪʝ ʚ ʧʦʪʦʢʦʚʦʤ ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʪʨʘʥʩʣʷʮʠʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʢʘʢ ʦʪʩʫʪʩʪʚʫʝʪ 
ʠ ʩʦʙʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʨʝʩʘʮʠʠ ʤʦʜʝʤʦʚ. 
 ʊʝʦʨʝʪʠʯʝʩʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʚ ʩʝʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʝ ʘʜʨʝʩʥʳʤ 
ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  
 ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʣʠʥʥʳʭ ʮʝʧʦʯʝʢ ʨʝʪʨʘʥʩʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ 
ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʩʝʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʣʞʝʥ ʬʠʟʠʯʝʩʢʠ ʧʨʠʥʠʤʘʪʴ ʩʠʛʥʘʣʳ ʥʝ ʙʦʣʝʝ ʯʝʤ ʦʪ 16 
ʩʦʩʝʜʥʠʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʦʯʢʝ. 
 
2.6 ʈʝʞʠʤ ʨʘʜʠʦʤʘʷʢʘ. 
 ɺ ʨʝʞʠʤʝ ʨʘʜʠʦʤʘʷʢʘ ʠʟʜʝʣʠʝ ʠʛʥʦʨʠʨʫʝʪ ʣʶʙʳʝ ʧʨʠʭʦʜʷʱʠʝ ʧʦ ʵʬʠʨʫ ʠʣʠ ʧʨʦʚʦʜʥʦʤʫ 
ʠʥʪʝʨʬʝʡʩʫ ʧʦʩʳʣʢʠ. ʕʪʦʪ ʨʝʞʠʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʨʘʜʠʦʩʚʷʟʠ ʧʨʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ʨʘʜʠʦʩʝʪʠ ʥʘ ʤʝʩʪʥʦʩʪʠ.  
 ʇʝʨʝʭʦʜ ʚ ʨʝʞʠʤ ʤʘʷʢʘ ʩʦʦʙʱʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʧʨʠʟʥʘʢʘ pm, ʘ ʚ ʨʝʞʠʤ ʤʘʷʢʘ 
ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʥʝʩʫʱʝʡ - ʫʩʪʘʥʦʚʢʦʡ ʧʨʠʟʥʘʢʘ pc. ɽʩʣʠ ʤʘʷʢ ʧʝʨʝʜʘʝʪ ʚ ʵʬʠʨ ʩʦʦʙʱʝʥʠʷ, ʝʛʦ 
ʩʠʛʥʘʣ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʜʨʫʛʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ. ɺ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʦʡ  
ʥʝʩʫʱʝʡ ʩʠʛʥʘʣ ʨʘʜʠʦʤʘʷʢʘ ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʠʢʘʪʦʨʘ ʧʦʣʷ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʤʘʷʢʘ ʩʦʦʙʱʝʥʠʡ ʚ ʵʬʠʨ ʩ ʧʦʤʝʪʢʦʡ "ʧʝʨʝʜʘʯʘ ʜʣʷ ʚʩʝʭ" ʧʝʨʝʜʘʶʪʩʷ 
ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ: 
 

pn:<ʧʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ ʤʘʷʢʘ>  #<ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʦʩʳʣʢʠ>  
 
ʅʘʧʨʠʤʝʨ:  pn:0A #B1 
 
 ʇʦʩʣʝ ʧʦʩʳʣʢʠ ʩ ʥʦʤʝʨʦʤ FF ʩʣʝʜʫʝʪ ʧʦʩʳʣʢʘ ʩ ʥʦʤʝʨʦʤ 00. 
 ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʳʣʦʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʘʨʘʤʝʪʨʘ pd, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʳʣʦʢ 
ʥʝʩʫʱʝʡ - pl. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʟʥʘʢʠ pm  ʠ  pc,  ʪʦ ʩʥʘʯʘʣʘ ʧʝʨʝʜʘʝʪʩʷ ʧʦʩʳʣʢʘ ʥʝʩʫʱʝʡ, ʘ ʟʘʪʝʤ 
ʙʝʟ ʧʘʫʟʳ - ʪʝʢʩʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ. 
 
2.7 ʈʝʞʠʤ ʢʦʜʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 

ʈʘʜʠʦʤʦʜʝʤʳ ʩ ʚʝʨʩʠʝʡ ʇʆ 7.ʭʭ ʧʦʟʚʦʣʷʶʪ ʢʦʜʠʨʦʚʘʪʴ (ʰʠʬʨʦʚʘʪʴ) ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ ʩ 
ʧʦʤʦʱʴʶ 24-ʙʠʪʥʦʛʦ ʢʣʶʯʘ. ɺʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʢʦʜʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ 
ʥʝʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘʤ k0, k1 ʠ k2 (ʩʤ ʧ. 3.12). 
 
2.8 ʈʝʞʠʤ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 
 ʈʝʞʠʤ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ 
ʪʘʙʣʠʮʳ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʤʘ. ʇʝʨʝʭʦʜ ʚ ʵʪʦʪ ʨʝʞʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʢʣʝʤʤ 7 ʠ 8 
ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʧʠʩʠ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ ʧʘʨʘʤʝʪʨʦʚ ʪʘʙʣʠʮʳ, 
ʧʝʨʝʤʳʯʢʫ ʩʣʝʜʫʝʪ ʫʜʘʣʠʪʴ. ʇʨʠ ʵʪʦʤ ʨʘʜʠʦʤʦʜʝʤ ʚʳʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ 
ʨʘʙʦʯʠʡ ʨʝʞʠʤ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʳʭ ʪʘʙʣʠʮʳ. 
 ʇʨʠ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʜʠʦʤʦʜʝʤʦʚ, ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʝʩʪʠ 
ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʧʝʨʝʜ ʤʦʥʪʘʞʦʤ ʠʟʜʝʣʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʘʥʜ 
ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ ʨʘʜʠʦʤʦʜʝʤ ʥʝ ʪʨʝʙʫʝʪ. 
 ʅʠʞʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʨʘʜʠʦʤʦʜʝʤʘ ʢ ʨʘʙʦʪʝ, ʚʢʣʶʯʘʷ ʠ ʧʨʦʮʝʜʫʨʫ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 
 
2.9 ʅʘʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ (ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʦʜʝʤʘ). 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʜʠʦʤʦʜʝʤʘ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʨʝʙʫʝʪʩʷ 
ʥʘʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʨʘʜʠʦʤʦʜʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʛʦ 
ʪʝʨʤʠʥʘʣʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. ʊʝʨʤʠʥʘʣ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʧʧʘʨʘʪʫʨʫ ʢʘʢ 
RS232, ʪʘʢ ʠ RS485. ʅʝʦʙʭʦʜʠʤʦ ʥʘʩʪʨʦʠʪʴ ʪʝʨʤʠʥʘʣ ʥʘ ʧʦʜʜʝʨʞʢʫ ʨʝʞʠʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 
9600/8N1. ʊʝʨʤʠʥʘʣ ʠ ʨʘʜʠʦʤʦʜʝʤ ʩʣʝʜʫʝʪ ʩʦʝʜʠʥʷʪʴ ʢʘʙʝʣʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʦ 
ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʦʙʦʠʭ ʫʩʪʨʦʡʩʪʚ. ʆʧʠʩʘʥʠʝ ʧʦʨʷʜʢʘ ʧʦʜʛʦʪʦʚʢʠ ʨʘʜʠʦʤʦʜʝʤʘ ʢ ʨʘʙʦʪʝ ʩʤ. ʧ 2.1.   

ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʢʥʫʪʴ ʢʦʥʪʘʢʪʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 7 ʠ 
8 ʥʘ ʨʘʟʲʝʤʝ ʤʦʜʝʤʘ (ʧʨʠ ʵʪʦʤ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʚʳʢʣʶʯʘʪʴ ʧʠʪʘʥʠʝ ʤʦʜʝʤʘ). ʈʘʜʠʦʤʦʜʝʤ ʚʳʜʘʩʪ 
ʩʚʝʜʝʥʠʷ ʦ ʚʝʨʩʠʠ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʢʫʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠ ʧʝʨʝʡʜʝʪ ʚ ʨʝʞʠʤ 
ʚʚʦʜʘ ʢʦʤʘʥʜ. ʇʝʨʝʭʦʜ ʚ ʨʝʞʠʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʢʦʤʘʥʜ, ʧʨʠ 
ʵʪʦʤ ʚʭʦʜʥʦʡ ʙʫʬʝʨ ʩʙʨʘʩʳʚʘʝʪʩʷ. ʇʨʠʟʥʘʢʦʤ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʣʫʞʠʪ ʟʥʘʢ ñ>ò ʚ 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 12 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

ʥʘʯʘʣʝ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʥʘ ʵʢʨʘʥʝ ʪʝʨʤʠʥʘʣʘ. ʃʶʙʘʷ ʢʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ ʜʦʣʞʥʘ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʩʠʤʚʦʣʦʤ 
ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ (ʥʘʞʘʪʠʝʤ ʥʘ Enter). ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʘʤ ʩʠʤʚʦʣ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʩʣʫʞʠʪ 
ʢʦʤʘʥʜʦʡ ʚʳʜʘʯʠ ʥʘ ʵʢʨʘʥ ʪʝʢʫʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʩʤ ʧ.3.7), ʧʦʵʪʦʤʫ ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʥʘ ʢʣʘʚʠʰʫ Enter 
ʢʣʘʚʠʘʪʫʨʳ ʪʝʨʤʠʥʘʣʘ ʧʨʠʚʝʜʝʪ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʜʚʫʭ ʢʦʤʘʥʜ ï ʪʝʢʫʱʝʡ ʢʦʤʘʥʜʳ  ʠ 
ʢʦʤʘʥʜʳ ʚʳʜʘʯʠ ʥʘ ʵʢʨʘʥ ʪʝʢʫʱʠʭ ʫʩʪʘʥʦʚʦʢ (ʫʯʠʪʳʚʘʷ ʧʨʝʜʳʜʫʱʫʶ ʢʦʤʘʥʜʫ). 
ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʚʝʜʝʥʘ ʠ ʠʩʧʦʣʥʝʥʘ ʙʝʟ ʦʰʠʙʦʢ, ʪʦ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʨʘʜʠʦʤʦʜʝʤʘ ʧʦʯʪʠ ʚʦ 
ʚʩʝʭ ʩʣʫʯʘʷʭ (ʢʨʦʤʝ ʦʧʠʩʘʥʥʳʭ ʚ ʧʫʥʢʪʝ 3 ʢʦʤʘʥʜ <cr>,! ʠ @) ʙʫʜʝʪ ʩʦʦʙʱʝʥʠʝ ñokò, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 
ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ñerrorò. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʚʝʜʝʥʥʦʡ 
ʢʦʤʘʥʜʳ ʠ ʝʝ ʘʨʛʫʤʝʥʪʦʚ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʣʝʜʫʝʪ ʩʦʭʨʘʥʠʪʴ 
ʪʘʙʣʠʮʫ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʨʘʜʠʦʤʦʜʝʤʘ ʢʦʤʘʥʜʦʡ ñ@ò, ʧʦʩʣʝ ʯʝʛʦ ʚʳʡʪʠ ʠʟ 
ʨʝʞʠʤʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʨʘʟʦʤʢʥʫʚ ʢʦʥʪʘʢʪʳ 7 ʠ 8 ʢʦʥʪʘʢʪʥʦʡ ʢʦʣʦʜʢʠ. ɽʩʣʠ ʪʝʢʫʱʠʝ ʫʩʪʘʥʦʚʢʠ ʥʝ 
ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʢʦʤʘʥʜʦʡ ñ@ò, ʦʥʠ ʙʫʜʫʪ ʠʤʝʪʴ ʩʠʣʫ ʪʦʣʴʢʦ ʜʦ ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʩʣʝ 
ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʵʪʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʫʜʝʪ ʧʦʪʝʨʷʥʘ, ʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʛʨʫʟʢʝ ʙʫʜʝʪ 
ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʧʦʩʣʝʜʥʷʷ ʠʟ ʩʦʭʨʘʥʝʥʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ. 
 
ʇʨʠʤʝʯʘʥʠʝ: 
ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʘʙʣʠʮʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʯʠʩʣʘ ʠ ʥʦʤʝʨʘ ʠʤʝʶʪ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 
 
2.10 ʊʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʋʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. 
 ʊʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʨʘʜʠʦʤʦʜʝʤʘ ʠ ʠʭ 
ʟʥʘʯʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʚʩʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʘʥʜ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧ.3.  
 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʚʝʨʩʠʠ 5.01 ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 
ʧʝʨʝʤʝʥʥʳʭ "ʧʦ ʫʤʦʣʯʘʥʠʶ". ɺʳʟʚʘʪʴ ʝʝ ʥʘ ʵʢʨʘʥ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʤʦʜʝʤʫ 
ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʢʦʤʘʥʜʦʡ ñ!ò. 

rs=9600/8N1 rp- st- rc- rl- tp=18h cg=05h qe=04h  
gn=00 pn=00 ta+ ra+ la- lp- lf- sp-   
t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc- pm- pc- rt- ld+   
tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh pl=64h rt=28h td=14h   

 
 

ʊʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʚʝʨʩʠʡ ʩ Modbus ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʫʶ ʪʘʙʣʠʮʫ ʩ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʨʦʢʦʡ ʥʦʤʝʨʦʚ mx (ʪʦʣʴʢʦ ʧʨʠ mb+). 

rs=9600/8N1 rp- st- rc- rl- mb+ tp=18h cg=05h qe=04h 
gn=00 pn=00 ta+ ra+ la- lp- lf- sp-   
m0=00 m1=00 m2=00 m3=00 m4=00 m5=00 m6=00 m7=00 m8=00 m9=00 
t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc- pm- pc- rt- ld+   
tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh pl=64h rt=28h td=14h   

 
 

ʊʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʚʝʨʩʠʡ ʩ ʩʠʥʪʝʟʘʪʦʨʦʤ ʯʘʩʪʦʪʳ (ʢʨʦʤʝ ʚʝʨʩʠʡ 7.ʭʭ) ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʫʶ ʪʘʙʣʠʮʫ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʪʨʦʢʦʡ ʚʠʜʘ ñch=NNh [XXh]ò, ʛʜʝ NN ï 
ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ ʥʦʤʝʨ (ʥʘʯʠʥʘʷ ʩ 00) ʚʢʣʶʯʝʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʠʟ ʯʠʩʣʘ 
XX ʟʘʰʠʪʳʭ ʚ ʧʘʤʷʪʴ ʤʦʜʝʤʘ. 

rs=9600/8N1 rp- st- rc- rl- mb- tp=18h cg=05h qe=04h 
gn=00 pn=00 ta+ ra+ la- lp- lf- sp-   
t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc- pm- pc- rt- ld+   
tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh pl=64h rt=28h td=14h   
ch=NNh [XX]h         



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 13 ____ 

ʊʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ (ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʧʦ ʵʬʠʨʫ ʜʦ 19200 ʙʠʪ/ʩ) 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʫʶ ʪʘʙʣʠʮʫ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ. ʉʪʨʦʢʘ çNO security 
key definedè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʞʠʤ ʢʦʜʠʨʦʚʘʥʠʷ ʚʳʢʣʶʯʝʥ: 

 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=01 ta+ ra+ la- lp- lf- sp- mb-  
t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc- pm- rt- ld+ sc+   
tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=NNh [XX]h br=05 rm=00h pa=04h ar+ sw=00h    
NO security key defined        

 
3. ʂʦʤʘʥʜʳ ʤʦʜʝʤʘ 
 

3.1 ʂʦʤʘʥʜʘ ñ!ò 
 

ʅʘʟʥʘʯʝʥʠʝ:  ʥʘʩʪʨʦʡʢʘ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ "ʧʦ ʫʤʦʣʯʘʥʠʶ", ʚʢʣʶʯʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 
ʤʦʜʝʤʘ ʠ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʨʪʦʤ; 
 ʉʠʥʪʘʢʩʠʩ: ! 

ʆʪʢʣʠʢ:    ʚʳʚʦʜʠʪʩʷ ʪʘʙʣʠʮʘ ʫʩʪʘʥʦʚʦʢ ʧʦ ʫʤʦʣʯʘʥʠʶ 
 ʇʨʠʤʝʨ:  

 >! 

> 9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
  gn=00 pn=01 ta+ ra+ la- lp- lf- sp- mb-  
  t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
  r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
  tt- tl+ tn- tc- pm- rt- ld+ sc+   
  tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
  ch=00h [04]h br=05 rm=00h pa=04h ar+ sw=00h    
  NO security key defined        

 

3.2 ʂʦʤʘʥʜʘ ñ@ò 
 

ʅʘʟʥʘʯʝʥʠʝ:  ʩʦʭʨʘʥʝʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. ʇʘʨʘʤʝʪʨʳ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʟ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʤʦʜʝʤʘ. 
 ʉʠʥʪʘʢʩʠʩ:  @ 

ʆʪʢʣʠʢ:  ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ 
        ééé ok 

ʇʨʠʤʝʨ: >@ 
 ééé ok 

 

3.3 ʂʦʤʘʥʜʘ ñ$ò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʚʢʣʶʯʝʥʠʝ ʥʘʙʦʨʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʦʪʦʢʦʚʳʤ 
ʨʝʞʠʤʦʤ (1200/8E1, st+). 
 ʉʠʥʪʘʢʩʠʩ:  $    
 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >$ 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ rs=1200, rp+, st+. 
 

3.4 ʌʣʘʛ òar+ò  ʠ òar-ò  (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ, ʨʘʟʨʝʰʘʶʱʝʛʦ ʫʜʘʣʝʥʥʦʝ 
ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ. 

ɺʥʠʤʘʥʠʝ:  ʀʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʨʝʞʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʠ ʪʦʣʴʢʦ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠʤʝʶʱʠʤ ʜʦʩʪʘʪʦʯʥʳʡ ʥʘʚʳʢ ʨʘʙʦʪʳ ʩ ʨʘʜʠʦʤʦʜʝʤʘʤʠ, ʪ.ʢ. ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 
ʦʪʜʝʣʴʥʳʝ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʤʝʩʪʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 

ʉʠʥʪʘʢʩʠʩ:  ar+ 
                          ar-    

 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >ar+ 
   >ok 
/* ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʫʜʘʣʝʥʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ. 
 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 14 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

3.5 ʇʘʨʘʤʝʪʨ ñblò  (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʜʣʠʥʳ ʙʘʡʪʘ ʚ ʙʠʪʘʭ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ: 5, 6, 7, 8, 9 
ʉʠʥʪʘʢʩʠʩ:  bl=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ>    

 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >bl=8 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʜʣʠʥʳ ʙʘʡʪʘ 8 ʙʠʪ. 

 
3.6 ʇʘʨʘʤʝʪʨ ñbrò  (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʧʦ ʵʬʠʨʫ (ʚ ʙʠʪ/ʩ). ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ï 0 (1800),      
1 (2400), 2 (4800), 3 (9600), 4 (14400), 5 (19200). 

 
ʉʠʥʪʘʢʩʠʩ:  br=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ>    

 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >br=B 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʧʦ ʵʬʠʨʫ 19200 ʙʠʪ/ʩ. 

 
3.7 ʂʦʤʘʥʜʘ ñcrò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʚʳʜʘʯʘ ʥʘ ʵʢʨʘʥ ʪʝʢʫʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʨʝʞʠʤʝ ʪʝʨʤʠʥʘʣʘ 

 ʉʠʥʪʘʢʩʠʩ:    <cr>  
(ʩʠʤʚʦʣ ʧʝʨʝʚʦʜʘ ʢʘʨʝʪʢʠ, ʚʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ Enter) 

ʆʪʢʣʠʢ: ʚ ʚrʦʜʠʪʩʷ ʪʘʙʣʠʮʘ ʪʝʢʫʱʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʜʝʤʘ 
 

 ʇʨʠʤʝʨ:    
 > 
> 9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
  gn=00 pn=01 ta+ ra+ la- lp- lf- sp- mb-  
  t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
  r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
  tt- tl+ tn- tc- pm- rt- ld+ sc+   
  tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
  ch=00h [04]h br=05 rm=00h pa=04h ar+ sw=00h    
  NO security key defined        

 
3.8 ʇʘʨʘʤʝʪʨ ñch=NN [ʍʍ]ò (ʜʣʷ ʚʝʨʩʠʡ 4.61, 6.01, 6.51 ʠ 7.ʭʭ) 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʛʦ ʥʦʤʝʨʘ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ 
ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʠʟ ʯʠʩʣʘ ʟʘʰʠʪʳʭ ʚ ʧʘʤʷʪʴ ʤʦʜʝʤʘ. ʏʠʩʣʦ ʍʍ, ʫʢʘ ʟʘʥʥʦʝ ʨʷʜʦʤ ʚ ʢʚʘʜʨʘʪʥʳʭ 
ʩʢʦʙʢʘʭ, ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʜʘʥʥʦʡ ʚʝʨʩʠʠ, ʥʘʯʠʥʘʷ ʩ ʥʦʤʝʨʘ ch=0.  
 ʉʠʥʪʘʢʩʠʩ:  ch=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ>    
 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >ch=3 
   >ok 
/* ʚʳʙʦʨ 3-ʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ. 
 
3.9 ʇʘʨʘʤʝʪʨ ñcg=NNò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʟʘʱʠʪʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʚʦʨʦʪʘ ʧʝʨʝʜʘʪʯʠʢʘ ʥʘ ʧʦʨʪʫ RS485, ʚ ʫʩʣʦʚʥʳʭ 
ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. ʉʣʫʞʠʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʤʧʣʝʢʩʥʦʛʦ ʨʝʞʠʤʘ. ʈʘʜʠʦʤʦʜʝʤ ʚʢʣʶʯʘʝʪ 
ʧʝʨʝʜʘʪʯʠʢ RS485 ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʟʘʱʠʪʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʦʩʣʝʜʥʝʛʦ 
ʙʘʡʪʘ ʠʟ ʢʘʥʘʣʘ RS485. 

ʉʠʥʪʘʢʩʠʩ: cg=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >cg=0B 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʟʘʱʠʪʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʚʦʨʦʪʘ ʨʘʚʥʳʤ 120 ʤʩ. 
 



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 15 ____ 

3.10 ʇʘʨʘʤʝʪʨ ñgn=ABò 
 
 ʅʘʟʥʘʯʝʥʠʝ: ʧʨʠʩʚʦʝʥʠʝ ʨʘʜʠʦʤʦʜʝʤʫ ʛʨʫʧʧʦʚʦʛʦ ʥʦʤʝʨʘ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʥʦʤʝʨʦʚ: 00-FF 
 ʉʠʥʪʘʢʩʠʩ: gn=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >gn=2E 

>ok 
/* ʧʨʠʩʚʦʝʥʠʝ ʤʦʜʝʤʫ ʥʦʤʝʨʘ 2E 
 
3.11 ʌʣʘʛ ñir-ò ʠ ñir+ò  (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʘ RTS ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝ 
ʩʠʛʥʘʣʘ RTS ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʠʥʪʘʢʩʠʩ: ir- 
         ir+  

ʆʪʢʣʠʢ:      ok 
  

ʇʨʠʤʝʨ:      >ir- 
        >ok 

/* ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʘ RTS. 
 
3.12 ʇʘʨʘʤʝʪʨʳ ʢʦʜʠʨʦʚʘʥʠʷ ñk0=ɸɸò, ñk1=ɺɺò, ñk2=ʉʉò (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʨʝʞʠʤ ʢʦʜʠʨʦʚʘʥʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʩʚʦʝʥʠʷ 
ʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʥʝʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ: 01-FF. ɿʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʦʙʨʘʟʫʶʪ ʩʦʩʪʘʚʥʦʡ ʢʣʶʯ ʨʝʞʠʤʘ ʢʦʜʠʨʦʚʘʥʠʷ. ʅʘ ʚʩʝʭ ʨʘʜʠʦʤʦʜʝʤʘʭ, ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʝʡ 
ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʦʩʪʘʚʥʦʡ ʢʣʶʯ ʜʦʣʞʝʥ ʙʳʪʴ ʠʜʝʥʪʠʯʝʥ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʚʳʚʦʜʠʤʘʷ 
ʪʘʙʣʠʮʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʨʦʢʦʡ çsecurity key definedè. 
 ɼʣʷ ʦʪʢʣʶʯʝʥʠʷ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʟʥʘʯʝʥʠʝ 00. 

ʉʠʥʪʘʢʩʠʩ: k0=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
         k1=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 

       k2=<ʝhʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ>  
ʆʪʢʣʠʢ:      ok       /ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʚʚʦʜʘ/ 

  
ʇʨʠʤʝʨ:      > k0=11 

>ok 
> k1=0A 
>ok 
> k2=2E 
>ok          

/*ʧʨʠʩʚʦʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘʤ ʢʦʜʠʨʦʚʘʥʠʷ. 
 
3.13 ʌʣʘʛ ñla+ò ʠ ñla-ò 
 
 ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʧʨʠ 
ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʡ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʠʛʥʦʨʠʨʫʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʨʝʞʠʤʘ ʘʜʨʝʩʘʮʠʠ <ʧʝʨʝʜʘʯʘ ʚʩʝʤ> ʠ 
ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ>. ɺ ʧʦʣʝ ʧʘʢʝʪʘ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ> 
ʚʥʦʩʠʪʩʷ ʦʜʠʥ ʧʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ ʚ ASCII-ʢʦʜʝ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʬʦʨʤʘʪʝ, ʧʦʣʫʯʘʝʤʳʡ 
ʨʘʜʠʦʤʦʜʝʤʦʤ ʠʟ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʳʭ 2 ʙʘʡʪ ʩʦʦʙʱʝʥʠʷ. ɽʩʣʠ ʩʦʦʙʱʝʥʠʝ 
ʩʦʜʝʨʞʠʪ ʤʝʥʝʝ 3 ʙʘʡʪ (ʪʦ ʝʩʪʴ ʪʦʣʴʢʦ 2 ʙʘʡʪʘ ʥʦʤʝʨʘ), ʠʣʠ ʥʦʤʝʨ ʥʝ ʫʜʘʣʦʩʴ ʜʝʢʦʜʠʨʦʚʘʪʴ (2 ʙʘʡʪʘ 
ʩʦʜʝʨʞʘʪ ʩʠʤʚʦʣʳ ʥʝ ʠʟ ʜʠʘʧʘʟʦʥʘ 0..F), ʩʦʦʙʱʝʥʠʝ ʥʝ ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ ʚ ʵʬʠʨ. ʇʨʠ ʵʪʦʤ ʨʘʟʙʦʨ 
ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘʯʥʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʝʛʦ ʙʘʡʪʘ (3-ʛʦ). ʌʦʨʤʘʪ ʵʬʠʨʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚ ʨʝʞʠʤʝ 
ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʠʜʝʥʪʠʯʝʥ ʩʦʦʙʱʝʥʠʶ ʩʦ ʩʧʠʩʦʯʥʦʡ ʘʜʨʝʩʘʮʠʝʡ ʠ ʦʜʥʠʤ ʥʦʤʝʨʦʤ ʚ ʩʧʠʩʢʝ. 
ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʝʨʝʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ start ʥʘ ʤʦʜʝʤ ʩ ʘʜʨʝʩʦʤ FA, ʪʦ ʜʣʷ ʨʝʞʠʤʘ ʣʦʛʠʯʝʩʢʦʡ 
ʘʜʨʝʩʘʮʠʠ ʩʦʦʙʱʝʥʠʝ ʜʦʣʞʥʦ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: FAstart. 

ɽʩʣʠ ʚ ʨʝʞʠʤʝ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʷ <ʚʩʝʤ> ʘʜʨʝʩʘʪʘʤ, ʚ 
ʥʘʯʘʣʝ ʩʦʦʙʱʝʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ <00>.  
ɼʣʷ ʚʩʝʭ ʘʜʨʝʩʥʳʭ ʨʝʞʠʤʦʚ: ʧʨʦʚʝʨʢʘ ʥʘ ʩʦʚʧʘʜʝʥʠʝ ʥʦʤʝʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ 
ʢʨʠʪʝʨʠʷʤ: ʝʩʣʠ ʚ ʩʦʦʙʱʝʥʠʠ ʝʩʪʴ ʩʧʠʩʦʢ ʥʦʤʝʨʦʚ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ>, ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ 
ʩʨʘʚʥʝʥʠʝ ʩʧʠʩʢʘ ʚ ʩʦʦʙʱʝʥʠʠ ʩ ʣʦʢʘʣʴʥʳʤ ʥʦʤʝʨʦʤ ʨʘʜʠʦʤʦʜʝʤʘ; ʝʩʣʠ ʚʳʢʣʶʯʝʥ ʨʝʞʠʤ <ʧʨʠʝʤ ʦʪ 
ʚʩʝʭ>, ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʥʦʤʝʨʘ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ ʩʦ ʩʧʠʩʢʦʤ ʥʦʤʝʨʦʚ <ʧʨʠʝʤ ʦʪ 
ʥʦʤʝʨʦʚ>. ʉʦʦʙʱʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʩʦʚʧʘʜʝʥʠʷ ʚʩʝʭ ʫʩʣʦʚʠʡ. 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 16 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

 ʉʠʥʪʘʢʩʠʩ: la+ 
          la-  
 ʆʪʢʣʠʢ:       ok 
  

ʇʨʠʤʝʨ:      >la+ 
        >ok 

/*ʫʩʪʘʥʦʚʢʘ ʨʝʞʠʤʘ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ 
 
3.14 ʌʣʘʛ ñld+ò ʠ ñld-ò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʚʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʧʣʘʪʝ ʨʘʜʠʦʤʦʜʝʤʘ. ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʧʠʪʘʥʠʷ ʤʦʜʝʤʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʤʦʞʥʦ ʦʪʢʣʶʯʘʪʴ 
ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʩʥʠʞʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 15-20 ʤɸ. 
 ʉʠʥʪʘʢʩʠʩ: ld+ 
          ld-  
 ʆʪʢʣʠʢ:       ok 
 ʇʨʠʤʝʨ:       >ld- 
          >ok 
/* ʦʪʢʣʶʯʝʥʠʝ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. 
 
3.15 ʌʣʘʛ ñlf+ò ʠ ñlf-ò  

 

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʜʦʙʘʚʣʝʥʠʷ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ (<lf>) 
ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʢʘʨʝʪʢʠ (<cr>). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʪʝʢʩʪʦʚʳʭ ʩʪʨʦʢ ʥʘ ʪʝʨʤʠʥʘʣ. ʅʝ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʢʦʥʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʬʝʡʩʝ RS485, ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʱʝʛʦ 
ʥʘ <cr> . 
 ʉʠʥʪʘʢʩʠʩ: lf+ 
   lf- 
 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >lf- 
   >ok 
/*ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʜʦʙʘʚʣʝʥʠʷ ʩʠʤʚʦʣʘ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ ʧʦʩʣʝ ʩʠʤʚʦʣʘ ʧʝʨʝʚʦʜʘ ʢʘʨʝʪʢʠ 
 
3.16 ʌʣʘʛ ñlp+ò ʠ ñlp-ò 

 

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ  ʠ ʚʳʢʣʶʯʝʥʠʝ ʧʝʯʘʪʠ ʥʦʤʝʨʘ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ ʧʝʨʝʜ 
ʩʦʦʙʱʝʥʠʝʤ. ʈʝʞʠʤ ʠʤʝʝʪ ʩʤʳʩʣ ʚ ʨʝʞʠʤʝ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʣʠʙʦ ʧʨʠ ʦʪʣʘʜʢʝ. 
 ʉʠʥʪʘʢʩʠʩ: lp+ 
   lp- 
 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >lp- 
   >ok 
/* ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʯʘʪʠ ʥʦʤʝʨʘ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ 
 
3.17 ʌʣʘʛ ñmb+ò ʠ ñmb-ò (ʜʣʷ ʚʝʨʩʠʡ ʩ Modbus) 

 

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʘʥʘʣʠʟʘ ʧʘʢʝʪʦʚ ʰʠʥʳ Modbus. 
ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ ʤʦʜʝʤ ʘʥʘʣʠʟʠʨʫʝʪ ʧʝʨʚʳʡ ʙʘʡʪ ʧʘʢʝʪʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʣʦʛʠʯʝʩʢʠʡ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʝʪʠ Modbus. ʇʨʠʥʷʪʳʡ ʧʦ ʧʨʦʚʦʜʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʧʘʢʝʪ ʧʝʨʝʜʘʝʪʩʷ ʚ 
ʵʬʠʨ, ʝʩʣʠ ʣʦʛʠʯʝʩʢʠʡ ʥʦʤʝʨ ʫʩʪʨʦʡʩʪʚʘ ʩʦʚʧʘʜʘʝʪ ʩ ʦʜʥʠʤ ʠʟ ʥʦʤʝʨʦʚ ʚ ʩʧʠʩʢʝ mx. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʨʘʜʠʦʤʦʜʝʤ ʅʝʚʦʜ ʚ ʨʝʞʠʤʝ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ Modbus ʧʨʦʧʫʩʢʘʝʪ ʚ ʵʬʠʨ ʠ ʧʨʠʥʠʤʘʝʪ ʠʟ ʵʬʠʨʘ 
ʪʦʣʴʢʦ ʪʝ ʧʦʩʳʣʢʠ, ʧʝʨʚʳʤ ʙʘʡʪʦʤ ʚ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʘʜʨʝʩʦʚ m0...m9. 

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʨʝʞʠʤʘ ʘʥʘʣʠʟʘ ʧʘʢʝʪʦʚ Modbus ʚ ʪʘʙʣʠʮʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʘ 
ʩʪʨʦʢʘ: 

   9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
  gn=00 pn=01 ta+ ra+ la- lp- lf- sp- mb+  
  m0=00 m1=00 m2=00 m3=00 m4=00 m5=00 m6=00 m7=00 m8=00 m9=00 
  t0=00 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
  r0=00 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
  tt- tl+ tn- tc- pm- rt- ld+ sc+   
  tt=32h tl=32h tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
  ch=00h [04]h br=05 rm=00h pa=04h ar+ sw=00h    
  NO security key defined        



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 17 ____ 

 
 

3.18 ʇʘʨʘʤʝʪʨ ñmx=ABò (ʜʣʷ ʚʝʨʩʠʡ ʩ Modbus) 
 
ʅʘʟʥʘʯʝʥʠʝ: ʟʘʥʝʩʝʥʠʝ ʚ ʩʧʠʩʦʢ mx ʘʜʨʝʩʦʚ ʫʜʘʣʝʥʥʳʭ Modbus-ʫʩʪʨʦʡʩʪʚ, ʦʙʤʝʥ ʩ ʢʦʪʦʨʳʤʠ 

ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʨʘʜʠʦʵʬʠʨʫ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ 10 ʷʯʝʝʢ, ʷʯʝʡʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨʦʤ ʧʦʩʣʝ 
ʙʫʢʚʳ <m>. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ: 0é9. ɼʣʷ ʩʪʠʨʘʥʠʷ ʥʦʤʝʨʘ ʠʟ ʷʯʝʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʚ ʥʝʝ 
ʥʦʤʝʨ 00. ɽʩʣʠ ʩʧʠʩʦʢ ʧʫʩʪ, ʥʠ ʦʜʠʥ Modbus-ʧʘʢʝʪ ʥʝ ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʚ ʵʬʠʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʨʘʜʠʦʤʦʜʝʤ ʅʝʚʦʜ ʚ ʨʝʞʠʤʝ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ Modbus ʧʨʦʧʫʩʢʘʝʪ ʚ ʵʬʠʨ ʠ ʧʨʠʥʠʤʘʝʪ ʠʟ ʵʬʠʨʘ 
ʪʦʣʴʢʦ ʪʝ ʧʦʩʳʣʢʠ, ʧʝʨʚʳʤ ʙʘʡʪʦʤ ʚ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʘʜʨʝʩʦʚ m0...m9. 

ʉʠʥʪʘʢʩʠʩ: m<ʥʦʤʝʨ>=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >m5=0A 

>ok 
/* ʫʩʪʘʥʦʚʢʘ ʚ ʩʧʠʩʢʝ ñʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚò ʧʘʨʘʤʝʪʨʘ m5 ʨʘʚʥʳʤ ʥʦʤʝʨʫ ʫʜʘʣʝʥʥʦʛʦ Modbus-
ʫʩʪʨʦʡʩʪʚʘ 0A. 
 
3.19 ʌʣʘʛ ñpc+ò ʠ ñpc-ò (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6ʭʭ) 
  

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʤʘʷʢʘ ʥʝʩʫʱʝʡ. ɽʩʣʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʢʣʶʯʝʥʳ ʤʘʷʢ ʩʦʦʙʱʝʥʠʡ ʠ ʤʘʷʢ ʥʝʩʫʱʝʡ, ʦʥʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 
ʇʝʨʚʳʤ ʚʢʣʶʯʠʪʩʷ ʤʘʷʢ ʥʝʩʫʱʝʡ, ʟʘ ʥʠʤ, ʙʝʟ ʧʘʫʟʳ - ʤʘʷʢ ʩʦʦʙʱʝʥʠʡ. 
 ʉʠʥʪʘʢʩʠʩ: pc+ 
   pc- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >pc+ 
   >ok 
/*ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʤʘʷʢʘ ʥʝʩʫʱʝʡ. 
 
3.20 ʇʘʨʘʤʝʪʨ ñpd=NNò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʩʳʣʢʘʤʠ ʤʘʷʢʦʚ ʚ ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. 
 ʉʠʥʪʘʢʩʠʩ: pd=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >pd=64 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʦʩʳʣʦʢ 1 ʩ. 
 
3.21 ʇʘʨʘʤʝʪʨ ñpl=NNò (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ) 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʥʝʩʫʱʝʡ ʚ ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. 
 ʉʠʥʪʘʢʩʠʩ:  pl=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >pl=128 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʩʳʣʦʢ ʥʝʩʫʱʝʡ ʨʘʚʥʦʡ 2 ʩ. 
 
3.22 ʌʣʘʛ ñpm+ò ʠ ñpm-ò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʤʘʷʢʘ ʩ ʧʝʨʝʜʘʯʝʡ ʪʝʩʪʦʚʦʛʦ 
ʩʦʦʙʱʝʥʠʷ ʚ ʵʬʠʨ. ʉʦʦʙʱʝʥʠʝ ʩʦʜʝʨʞʠʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ ʤʘʷʢʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʥʦʤʝʨ 
ʩʦʦʙʱʝʥʠʷ ʚ ʬʦʨʤʘʪʝ < pn:AB #NN >. 
 ʉʠʥʪʘʢʩʠʩ: pm+ 
   pm- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >pm- 
   >ok 
/*ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʤʘʷʢʘ ʩʦʦʙʱʝʥʠʡ. 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 18 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

 
 
3.23 ʇʘʨʘʤʝʪʨ ñpn=ABò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʧʨʠʩʚʦʝʥʠʝ ʨʘʜʠʦʤʦʜʝʤʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʦʤʝʨʘ. ʇʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʜʨʝʩʘʮʠʝʡ ʚ ʨʘʜʠʦʩʝʪʠ.  ɽʩʣʠ ʥʦʤʝʨ ʥʝ ʧʨʠʩʚʦʝʥ (ʨʘʚʝʥ ʥʫʣʶ), 
ʨʘʜʠʦʤʦʜʝʤ ʥʝ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʝʜʘʯʫ ʠ ʧʨʠʝʤ ʧʘʢʝʪʦʚ ʠʟ ʵʬʠʨʘ. ɺ ʩʣʫʯʘʝ ʧʨʠʝʤʘ ʧʘʢʝʪʘ ʦʪ 
ʨʘʜʠʦʤʦʜʝʤʘ ʩ ʩʦʚʧʘʜʘʶʱʠʤ ʥʦʤʝʨʦʤ, ʧʘʢʝʪ ʠʛʥʦʨʠʨʫʝʪʩʷ. ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ ʥʦʤʝʨʦʚ: 00-FF. 

ʉʠʥʪʘʢʩʠʩ: pn=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
  

ʇʨʠʤʝʨ: >pn=A8 
>ok 

/* ʧʨʠʩʚʦʝʥʠʝ ʤʦʜʝʤʫ ʥʦʤʝʨʘ A8 
 
3.24 ʇʘʨʘʤʝʪʨ ñqe=NNò (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ) 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʠʪʦʚʳʭ ʦʰʠʙʦʢ ʧʨʠ ʧʨʠʝʤʝ ʠʟ ʵʬʠʨʘ. ɽʩʣʠ 
ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʧʨʝʚʳʰʘʝʪ ʫʢʘʟʘʥʥʳʡ ʧʨʝʜʝʣ, ʨʘʜʠʦʤʦʜʝʤ ʚʳʭʦʜʠʪ ʠʟ ʨʝʞʠʤʘ ʧʨʠʝʤʘ. ɿʥʘʯʝʥʠʝ ʧʦ 
ʫʤʦʣʯʘʥʠʶ: 4. ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʪʨʝʙʫʶʪ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ, ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʟʘʩʪʘʚʣʷʶʪ 
ʨʘʜʠʦʤʦʜʝʤ ʜʣʠʪʝʣʴʥʦ ʩʣʫʰʘʪʴ ʵʬʠʨ ʚ ʩʣʫʯʘʝ ʧʦʤʝʭ. 
 ʉʠʥʪʘʢʩʠʩ:  qe=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
  

ʇʨʠʤʝʨ: >qe=5 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʧʨʠ ʧʨʠʝʤʝ ʠʟ ʵʬʠʨʘ ʨʘʚʥʦʛʦ 5 . 
 
3.25 ʌʣʘʛ ñra+ò ʠ ñra-ò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʘʜʨʝʩʘʮʠʠ <ʧʨʠʝʤ ʦʪ ʚʩʝʭ>. ʇʨʠ 

ʚʢʣʶʯʝʥʥʦʤ ʨʝʞʠʤʝ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚ> ʠʛʥʦʨʠʨʫʝʪʩʷ. 
 ʉʠʥʪʘʢʩʠʩ: ra+ 
          ra- 
 ʆʪʢʣʠʢ:       ok 
 

ʇʨʠʤʝʨ:       >ra+ 
        >ok 

/*ʫʩʪʘʥʦʚʢʘ ʨʝʞʠʤʘ çʧʨʠʝʤ ʦʪ ʚʩʝʭè 
 
3.26 ʌʣʘʛ ñrc+ò ʠ ñrc-ò (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ) 
  

ʅʘʟʥʘʯʝʥʠʝ: ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ʨʝʞʠʤʘ: ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʩ ʧʦʤʦʱʴʶ 
ʩʠʛʥʘʣʘ RTS ʠ ʧʦ ʥʘʣʠʯʠʶ ʜʘʥʥʳʭ ʚ ʙʫʬʝʨʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 ʉʠʥʪʘʢʩʠʩ:  rc+ 
   rc- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >rc+ 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʘ RTS. 

3.27 ʌʣʘʛ ñrl+ò ʠ ñrl-ò (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ)  
  

ʅʘʟʥʘʯʝʥʠʝ: ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ʨʝʞʠʤʘ: ʫʩʪʘʥʦʚʢʘ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ 
ʚʳʩʦʢʦʤʫ ʠ ʧʦ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ RTS ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 ʉʠʥʪʘʢʩʠʩ:  rl+ 
   rl- 
 ʆʪʢʣʠʢ: ok 
  

ʇʨʠʤʝʨ: >rl+ 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ RTS. 



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 19 ____ 

3.28 ʌʣʘʛ ñrm=NNò (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʠʥʪʝʨʚʘʣʘ ʧʝʯʘʪʠ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʠ ʦʰʠʙʢʠ ʧʨʠʥʠʤʘʝʤʦʛʦ 
ʩʠʛʥʘʣʘ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. ɿʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʫʢʘʟʳʚʘʶʪʩʷ ʪʘʢ ʞʝ ʚ ʫʩʣʦʚʥʳʭ 
ʝʜʠʥʠʮʘʭ. ʈʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʣʘʜʢʠ ʨʘʜʠʦʢʘʥʘʣʘ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ rm=00, ʨʝʞʠʤ 
ʧʝʯʘʪʠ ʚʳʢʣʶʯʝʥ. 

ʉʠʥʪʘʢʩʠʩ: rm=<ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >rm=64 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʠʥʪʝʨʚʘʣʘ ʧʝʯʘʪʠ, ʨʘʚʥʦʛʦ 1 ʩ. 
 
3.29 ʌʣʘʛ ñrp+ò ʠ ñrp-ò 
 

(ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ) 
ʅʘʟʥʘʯʝʥʠʝ: ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʙʠʪʘ ʯʝʪʥʦʩʪʠ (parity). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ: even (ʨʝʞʠʤ 8E1) 

ʠʣʠ none (ʨʝʞʠʤ 8N1). ɺ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʙʠʪ ʯʝʪʥʦʩʪʠ ʚʩʝʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ (ʨʝʞʠʤ 8N1). 
 ʉʠʥʪʘʢʩʠʩ: rp+ 
   rp- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >rp+ 
   >ok 
/*ʚʢʣʶʯʝʥʠʝ ʙʠʪʘ ʯʝʪʥʦʩʪʠ. 
 

(ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʠʪʘ ʯʝʪʥʦʩʪʠ: 
0 ï ʥʝʪ 
1 ï ʧʦ ʥʝʯʝʪʥʦʩʪʠ (odd) 
2 ï ʧʦ ʯʝʪʥʦʩʪʠ (even) 
ʉʠʥʪʘʢʩʠʩ: rp=<ʯʠʩʣʦ> 

 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >rp=0 
   >ok 
/*ʦʪʢʣʶʯʝʥʠʝ ʙʠʪʘ ʯʝʪʥʦʩʪʠ. 

 
3.30 ʇʘʨʘʤʝʪʨ ñrs=ABò 

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʦʨʪʦʤ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ. ɼʦʧʫʩʪʠʤʳʝ ʚʘʨʠʘʥʪʳ ʩʢʦʨʦʩʪʠ 
ʘ) ʜʣʷ ʚʝʨʩʠʡ 7.xx: 0 (1200), 1 (2400), 2 (4800), 3 (9600), 4 (14400), 5 (19200), 6 (28800), 7 (38400),                 

8 (57600), 9 (115200); 
ʙ) ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʚʝʨʩʠʡ: 12 (1200), 24 (2400), 48 (4800), 96 (9600), 19 (19200), 38 (38400). 
ɺ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʦʨʦʩʪʴ 9600. 
 ʉʠʥʪʘʢʩʠʩ:  rs=<ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >rs=5 

>ok 
/*ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʨʘʜʠʦʤʦʜʝʤʘ ʚʝʨʩʠʡ 7.xx ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʧʦʨʪʘ 19200 ʙʠʪ/ʩ 
 
3.31 ʌʣʘʛ ñrt+ò ʠ ñrt-ò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ 
(ʩʪʘʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ). ɺ ʵʪʦʤ ʨʝʞʠʤʝ, ʝʩʣʠ ʤʦʜʝʤ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʜʨʫʛʦʛʦ ʤʦʜʝʤʘ, 
ʧʨʠʥʷʪʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦʩʳʣʘʝʪʩʷ ʚ ʵʬʠʨ ʩʦ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʟʘʣʦʞʝʥʥʦʡ ʚ ʤʦʜʝʤ-
ʨʝʪʨʘʥʩʣʷʪʦʨ. ɽʩʣʠ ʤʦʜʝʤ-ʨʝʪʨʘʥʩʣʷʪʦʨ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ, ʨʝʪʨʘʥʩʣʠʨʦʚʘʥʥʦʝ 
ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʧʦʩʣʘʥʦ ʥʘ ʪʦʪ ʞʝ ʥʦʤʝʨ, ʯʪʦ ʠ ʠʩʭʦʜʥʦʝ ʩʦʦʙʱʝʥʠʝ. ɺ ʩʣʫʯʘʝ ʧʨʠʝʤʘ ʩʦʦʙʱʝʥʠʷ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʤʦʜʝʤʫ-ʨʝʪʨʘʥʩʣʷʪʦʨʫ, ʦʥʦ ʚʳʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʦ 
ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʝ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ çʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚè. 

ɺ ʵʬʠʨ ʧʝʨʝʜʘʝʪʩʷ ʢʦʧʠʷ ʧʨʠʥʷʪʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʥʦʤʝʨʘ 
ʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʝʤʘ. 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 20 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

 
ʊʘʙʣʠʮʘ çʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚè ʥʝ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ. ʉʦʦʙʱʝʥʠʝ çʧʦʜʧʠʩʳʚʘʝʪʩʷè 

ʩʦʙʩʪʚʝʥʥʳʤ ʥʦʤʝʨʦʤ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʨʝʪʨʘʥʩʣʷʮʠʠ. ɽʩʣʠ ʜʣʠʥʘ ʮʝʧʦʯʢʠ ʧʨʝʚʳʰʘʝʪ 15 
ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʪʦ 16-ʪʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʟʘʤʝʥʷʝʪ ʚ ʧʦʩʳʣʢʝ ʧʝʨʚʳʡ ʥʦʤʝʨ ʚ ʩʧʠʩʢʝ ʪʨʘʥʟʠʪʥʳʭ 
ʤʦʜʝʤʦʚ ʥʘ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ; 17-ʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʟʘʤʝʥʷʝʪ ʚʪʦʨʦʡ ʥʦʤʝʨ ʚ ʵʪʦʤ 
ʩʧʠʩʢʝ ʠ ʪ. ʜ. ɺʦ ʠʟʙʝʞʘʥʠʝ "ʮʠʢʣʠʯʝʩʢʦʡ ʨʝʪʨʘʥʩʣʷʮʠʠ" ʮʝʧʦʯʢʠ ʩʣʝʜʫʝʪ ʩʪʨʦʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
16-ʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ ʬʠʟʠʯʝʩʢʠ  ʥʝ ʧʨʠʥʠʤʘʣ ʩʦʦʙʱʝʥʠʷ 1-ʦʛʦ, 17ʳʡ - 1-ʦʛʦ ʠ 2-ʦʛʦ ʠ ʪ.ʜ. ʇʨʠ 
ʩʦʙʣʶʜʝʥʠʠ ʵʪʠʭ ʫʩʣʦʚʠʡ, ʜʣʠʥʘ ʮʝʧʦʯʝʢ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʥʝ ʦʛʨʘʥʠʯʝʥʘ. 
 ʉʠʥʪʘʢʩʠʩ: rt+ 
          rt-  
 ʆʪʢʣʠʢ:       ok 
 ʇʨʠʤʝʨ:      >rt+ 
          >ok 
/*ʫʩʪʘʥʦʚʢʘ ʨʝʞʠʤʘ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ 
 

3.32 ʇʘʨʘʤʝʪʨ ñrt=NNò 

 ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʠʝʤʘ ʧʘʢʝʪʘ ʚ ʫʩʣʦʚʥʳʭ 
ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. ɿʘʜʝʨʞʢʘ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʣʠʥʫ 
ʦʜʥʦʛʦ ʧʘʢʝʪʘ (ʪʦ ʝʩʪʴ ʧʝʨʝʜʘʶʱʠʭʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʘʢʝʪʘʤʠ). ɺʨʝʤʷ ʧʦ ʫʤʦʣʯʘʥʠʶ - 
400 ʤʠʣʣʠʩʝʢʫʥʜ. 

 ʉʠʥʪʘʢʩʠʩ:   rt=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ>  
   (NN-ʟʘʜʝʨʞʢʘ ʚ ʜʝʩʷʪʢʘʭ ʤʠʣʣʠʩʝʢʫʥʜ) 

 ʆʪʢʣʠʢ: ok 
 

 ʇʨʠʤʝʨ: >rt=0A 
                                         >ok 
/*ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ 100 ʤʩ 
 

3.33 ʇʘʨʘʤʝʪʨ ñrx=ABò 
 
ʅʘʟʥʘʯʝʥʠʝ: ʟʘʥʝʩʝʥʠʝ ʚ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚ> ʥʦʤʝʨʘ 

ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ 10 ʷʯʝʝʢ, ʷʯʝʡʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨʦʤ ʧʦʩʣʝ ʙʫʢʚʳ <r>. 
ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ: 0..9. ɼʣʷ ʩʪʠʨʘʥʠʷ ʥʦʤʝʨʘ ʠʟ ʷʯʝʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʚ ʥʝʝ ʥʦʤʝʨ 00. ɽʩʣʠ 
ʩʧʠʩʦʢ ʧʫʩʪ ʠ ʨʝʞʠʤ <ʧʨʠʝʤ ʦʪ ʚʩʝʭ> ʚʳʢʣʶʯʝʥ, ʨʘʜʠʦʤʦʜʝʤ ʥʝ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʧʘʢʝʪʳ;  
 ʉʠʥʪʘʢʩʠʩ: r<ʥʦʤʝʨ>=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >r2=D8 
                                       >ok 
/* ʫʩʪʘʥʦʚʢʘ ʚ ʩʧʠʩʢʝ ñʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚò ʧʘʨʘʤʝʪʨʘ r2 ʥʦʤʝʨʫ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ D8 
 
3.34 ʇʘʨʘʤʝʪʨ ñsb=ABò (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 

 
ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʧ-ʙʠʪ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ: 1, 2 
ʉʠʥʪʘʢʩʠʩ: sb=< ʯʠʩʣʦ > 

 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >sb=1 

>ok 
/*ʫʩʪʘʥʦʚʢʘ 1 ʩʪʦʧ-ʙʠʪʘ 
 
3.35 ʌʣʘʛ ñsc+ò ʠ ñsc-ò (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʩʠʤʚʦʣʘ (ʚ ACSII ʢʦʜʘʭ) ʜʣʷ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʠʥʪʘʢʩʠʩ: sc+ 
          sc-  
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >sc+ 
           >ok 
/* ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ 



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 21 ____ 

 
3.36 ʇʘʨʘʤʝʪʨ ñsc=NNò (ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 

 
ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ (ʚ ACSII ʢʦʜʘʭ). 

 ʉʠʥʪʘʢʩʠʩ: sc=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >sc=7C 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʩʠʤʚʦʣʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʯʝʨʪʳ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ. 

 
3.37 ʌʣʘʛ ñsp+ò ʠ ñsp-ò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ ʵʬʠʨʘ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ 
ʨʘʜʠʦʤʦʜʝʤ ʠʛʥʦʨʠʨʫʝʪ ʥʦʤʝʨ ʛʨʫʧʧʳ, ʩʧʠʩʢʠ çʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚè ʠ çʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚè, 
ʨʘʩʧʝʯʘʪʳʚʘʝʪ ʥʦʤʝʨ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ, ʩʧʠʩʦʢ çʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚè ʠʟ ʩʦʦʙʱʝʥʠʷ, ʩʧʠʩʦʢ 
çʪʨʘʥʟʠʪʥʳʝ ʤʦʜʝʤʳè, ʠ ʩʘʤʦ ʜʝʢʦʜʠʨʦʚʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. ʈʘʜʠʦʤʦʜʝʤʳ ʚʝʨʩʠʡ 7.ʭʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʨʘʩʧʝʯʘʪʳʚʘʶʪ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ RSSI (Received Signal Strength Indicator). ʈʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 
ʦʪʣʘʜʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʵʬʠʨʘ, ʠ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʫʶ ʨʘʙʦʪʫ 
ʤʦʜʝʤʘ (ʧʝʨʝʜʘʯʘ, ʧʨʠʝʤ, ʨʝʪʨʘʥʩʣʷʮʠʷ ʩʦʦʙʱʝʥʠʡ). 
ʉʦʦʙʱʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʠʟ ʵʬʠʨʘ, ʨʘʩʧʝʯʘʪʳʚʘʶʪʩʷ ʩ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ çrspyè, ʩʦʦʙʱʝʥʠʷ, ʧʝʨʝʜʘʥʥʳʝ ʚ 
ʵʬʠʨ ï ʩ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ çtspyè. 
ʉʦʦʙʱʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʵʬʠʨ, ʨʘʩʧʝʯʘʪʳʚʘʶʪʩʷ ʧʝʨʝʜ ʧʦʤʝʱʝʥʠʝʤ ʚ ʙʫʬʝʨ 
ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʧʝʨʝʜʘʯʠ. ʉʦʙʩʪʚʝʥʥʦ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʷ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʟʞʝ, ʧʦ ʤʝʨʝ 
ʦʩʚʦʙʦʞʜʝʥʠʷ ʵʬʠʨʘ. 
ʇʨʠʤʝʨ ʨʘʩʧʝʯʘʪʢʠ ʢʦʥʪʨʦʣʷ ʵʬʠʨʘ: 
 

(ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ) 
 

rspy gn=01 pn=01 to:04 tr:no dc=05 data:test 
 

(ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
 

RSSI=1B,FF ïR Spy gn=01 pn=01 to:04 tr:no dc=05 data:test 
 

ʆʙʦʟʥʘʯʝʥʠʷ: 
RSSI=1B,FF ʋʨʦʚʥʠ ʩʠʛʥʘʣʘ RSSI; 
rspy  (ïR Spy) ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ çʧʨʠʥʷʪʦ ʠʟ ʵʬʠʨʘè; 
tspy  (+T Spy) ʂʣʶʯʝʚʦʝ ʩʣʦʚʦ çʧʝʨʝʜʘʥʦ ʚ ʵʬʠʨè; 
gn=01  ɻʨʫʧʧʦʚʦʡ ʥʦʤʝʨ ʤʦʜʝʤʘ, ʧʝʨʝʜʘʚʰʝʛʦ ʩʦʦʙʱʝʥʠʝ; 
pn=01 ʇʝʨʩʦʥʘʣʴʥʳʡ ʥʦʤʝʨ ʤʦʜʝʤʘ, ʧʝʨʝʜʘʚʰʝʛʦ ʩʦʦʙʱʝʥʠʝ; 
to:04,06 ʉʦʜʝʨʞʘʥʠʝ ʪʘʙʣʠʮʳ çʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚè. ɽʩʣʠ ʧʝʨʝʜʘʯʘ ʚʝʣʘʩʴ ʚ ʨʝʞʠʤʝ çʚʩʝʤè, 

ʨʘʩʧʝʯʘʪʳʚʘʝʪʩʷ çto:**è; 
tr:no ʉʦʜʝʨʞʘʥʠʝ ʪʘʙʣʠʮʳ çʪʨʘʥʟʠʪè (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ), ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʪʘʙʣʠʮʘ ʧʫʩʪʘʷ; 
dc=05 ɼʣʠʥʘ ʩʦʦʙʱʝʥʠʷ ʚ ʙʘʡʪʘʭ (ʚʢʣʶʯʘʷ ʥʝʚʠʜʠʤʳʝ ʩʠʤʚʦʣʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï <CR>); 
data:test ʉʦʦʙʱʝʥʠʝ (test). 
 

ʋʨʦʚʥʠ ʩʠʛʥʘʣʘ RSSI ʫʢʘʟʘʥʳ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʠ 
ʦʟʥʘʯʘʶʪ ʩʣʝʜʫʶʱʝʝ.  

ʇʝʨʚʦʝ ʯʠʩʣʦ ʧʦʩʣʝ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ     
(ïR Spy) ʠʣʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (+T Spy). ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ: ʦʪ 1B (ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ 
ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ) ʜʦ 45 (ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ). 

ɺʪʦʨʦʝ ʯʠʩʣʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʢʣʦʥʝʥʠʶ ʧʦ ʯʘʩʪʦʪʝ ʧʨʠʥʠʤʘʝʤʦʛʦ ʠʣʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 
ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʚ ʢʘʞʜʦʤ ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ). ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ: ʦʪ -80 ʜʦ 7F (ʠʣʠ ʦʪ -128 ʜʦ 
+127 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ). ʅʫʣʝʚʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ FF. ɼʦʧʫʩʪʠʤʳʝ 
ʟʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ: ʦʪ FA ʜʦ 05. 

 
 ʉʠʥʪʘʢʩʠʩ: sp+ 
   sp- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >sp- 
   >ok 
/*ʦʪʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʢʦʥʪʨʦʣʷ ʵʬʠʨʘ 



___ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____________________________________________________ 

__ 22 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

 
3.38 ʌʣʘʛ ñst+ò ʠ ñst-ò (ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ, 6.ʭʭ) 
 

ʅʘʟʥʘʯʝʥʠʝ: ʚʢʣʶʯʝʥʠʝ ʠ ʦʪʢʣʶʯʝʥʠʝ ʧʦʪʦʢʦʚʦʛʦ ʨʝʞʠʤʘ. ʕʬʠʨʥʳʡ ʬʦʨʤʘʪ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 
ʧʘʢʝʪʥʳʤ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʨʘʜʠʦʤʦʜʝʤʘ, ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ɺʢʣʶʯʝʥʥʳʡ 
ʧʦʪʦʢʦʚʳʡ ʨʝʞʠʤ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʜ ʧʘʢʝʪʥʳʤ ʨʝʞʠʤʦʤ. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʧʦʪʦʢʦʚʦʤ ʨʝʞʠʤʝ ʚ 
ʪʘʙʣʠʮʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʜʠʦʤʦʜʝʤʘ ʧʦʢʘʟʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʦʪʦʢʦʚʦʤ ʨʝʞʠʤʝ 
ʧʘʨʘʤʝʪʨʳ. 
 ʉʠʥʪʘʢʩʠʩ:  st+ 
   st- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >st+ 
   >ok 
/*ʚʢʣʶʯʝʥʠʝ ʧʦʪʦʢʦʚʦʛʦ ʨʝʞʠʤʘ. 
 
3.39 ʇʘʨʘʤʝʪʨ ñsw=NNò 
 
 ʅʘʟʥʘʯʝʥʠʝ: ʩʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʤʘ ï ʩʦʜʝʨʞʠʪ ʧʦʙʠʪʥʦʝ ʦʧʠʩʘʥʠʝ ʘʧʧʘʨʘʪʥʳʭ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʥʘʡʜʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʘʚʪʦʪʝʩʪʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ.  ɽʩʣʠ sw=00, ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 
ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʘʨʘʤʝʪʨ sw ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʦʯʥʳʤ ʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ.  
 
3.40 ʌʣʘʛ ñta+ò ʠ ñta-ò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʘʜʨʝʩʘʮʠʠ <ʧʝʨʝʜʘʯʘ ʚʩʝʤ>. ʇʨʠ 

ʚʢʣʶʯʝʥʥʦʤ ʨʝʞʠʤʝ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ> ʠʛʥʦʨʠʨʫʝʪʩʷ. 
 ʉʠʥʪʘʢʩʠʩ:  ta+ 
   ta- 
 ʆʪʢʣʠʢ:        ok 
 ʇʨʠʤʝʨ: >ta+ 

>ok 
/*ʫʩʪʘʥʦʚʢʘ ʨʝʞʠʤʘ çʧʝʨʝʜʘʯʘ ʜʣʷ ʚʩʝʭè 
 
3.41 ʌʣʘʛ ñtc+ò ʠ ñtc-ò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ 
ʩʠʤʚʦʣʫ" (ʧʦ ʫʤʦʣʯʘʥʠʶ <cr>). ʉʧʝʮʠʘʣʴʥʳʡ ʩʠʤʚʦʣ ʧʝʨʝʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʩʦʦʙʱʝʥʠʝʤ. 
 ʉʠʥʪʘʢʩʠʩ: tc+ 
   tc- 
 ʆʪʢʣʠʢ: ok 
  

ʇʨʠʤʝʨ: >tc+ 
   >ok 
/* ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ "ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʩʠʤʚʦʣʫ" 

 
3.42 ʇʘʨʘʤʝʪʨ ñtc=NNò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ <cr> (0x0D). 

ʅʝʩʢʦʣʴʢʦ ʫʩʣʦʚʠʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʝʨʝʜʘʯʘ 
ʧʘʢʝʪʘ ʥʘʯʥʝʪʩʷ ʧʦ ʩʨʘʙʘʪʳʚʘʥʠʶ ʣʶʙʦʛʦ ʠʟ ʫʩʣʦʚʠʡ. 
 ʉʠʥʪʘʢʩʠʩ: tc=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tc=0D 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʚ ʢʘʯʝʩʪʚʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ ʧʝʨʝʚʦʜʘ ʢʘʨʝʪʢʠ, ʟʘʚʝʨʰʘʶʱʝʛʦ ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ. ʇʦʩʣʝ 
ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ ʚ ʵʬʠʨ 
 
3.43 ʇʘʨʘʤʝʪʨ ñtd=NNò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ ʤʦʜʝʤʘ ʚ ʵʬʠʨ ʚ ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. ʊʨʝʙʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʝʤʥʳʡ ʤʦʜʝʤ ʫʩʧʝʣ ʦʙʨʘʙʦʪʘʪʴ ʩʦʦʙʱʝʥʠʝ 
ʜʦ ʥʘʯʘʣʘ ʧʝʨʝʜʘʯʠ ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʙʱʝʥʠʷ. ɺʨʝʤʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ï 0x14 (200 ʤʠʣʣʠʩʝʢʫʥʜ). 



__________________________________________________ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ____ 
 

____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 23 ____ 

ʆʙʝ ʟʘʜʝʨʞʢʠ (rt ʠ td) ʪʨʝʙʫʶʪʩʷ ʧʨʠ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʜʣʠʥʫ ʦʜʥʦʛʦ 
ʧʘʢʝʪʘ (ʪʦ ʝʩʪʴ ʧʝʨʝʜʘʶʱʠʭʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʘʢʝʪʘʤʠ). ɽʩʣʠ ʧʘʢʝʪʳ ʢʦʨʦʪʢʠʝ, 
ʟʘʜʝʨʞʢʠ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʨʝʪʨʘʥʩʣʷʮʠʠ rt ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ 
td, ʯʪʦʙʳ ʨʝʪʨʘʥʩʣʠʨʫʶʱʠʡ ʤʦʜʝʤ ʥʝ ʚʳʭʦʜʠʣ ʚ ʵʬʠʨ, ʧʦʢʘ ʥʝ ʟʘʢʦʥʯʠʪʩʷ ʧʝʨʝʜʘʯʘ ʚʩʝʭ ʩʦʦʙʱʝʥʠʡ ʦʪ 
ʧʝʨʝʜʘʪʯʠʢʘ.  

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ td ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʘʭ ʩ ʨʝʪʨʘʥʩʣʷʮʠʝʡ ʩʦʦʙʱʝʥʠʡ ï 100 
ʤʠʣʣʠʩʝʢʫʥʜ. ɺ ʩʠʩʪʝʤʘʭ ʙʝʟ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ ï 50 ʤʠʣʣʠʩʝʢʫʥʜ. 
 ʉʠʥʪʘʢʩʠʩ:   td=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ>  
  (NN-ʟʘʜʝʨʞʢʘ ʚ ʜʝʩʷʪʢʘʭ ʤʠʣʣʠʩʝʢʫʥʜ) 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >td=0A 

>ok 
/*ʫʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ 100 ʤʩ 
 
3.44  ʌʣʘʛ ñtl+ò ʠ ñtl-ò 

 
ʅʘʟʥʘʯʝʥʠʝ:  ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʪʘʡʤʘʫʪʫ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ". 

 ʉʠʥʪʘʢʩʠʩ: tl+ 
   tl- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tl+ 
   >ok 
/*ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʪʘʡʤʘʫʪʫ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ". 
 
3.45 ʇʘʨʘʤʝʪʨ ñtl=NNò 
 
 ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʪʘʡʤʘʫʪʘ ʜʣʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʪʘʡʤʘʫʪʫ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ 
ʙʘʡʪʘ", ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. ʊʘʡʤʘʫʪ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ 
ʧʦʩʣʝʜʥʝʛʦ ʙʘʡʪʘ ʚ ʧʨʠʝʤʥʦʤ ʙʫʬʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. 
 ʉʠʥʪʘʢʩʠʩ:  tl=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tl=32 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ ʪʘʡʤʘʫʪʘ ʨʘʚʥʦʛʦ 0,5 ʩ. 
 
3.46 ʌʣʘʛ ñtn+ò ʠ ñtn-ò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʡʪ".  

 ʉʠʥʪʘʢʩʠʩ: tn+ 
   tn- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tn+ 
   >ok 
/* ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʡʪ". 
 
3.47 ʇʘʨʘʤʝʪʨ ñtn=NNò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʘʡʪ ʜʣʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʡʪ". 
ɽʩʣʠ ʦʙʲʝʤ ʜʘʥʥʳʭ ʚ ʙʫʬʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʚʳʩʠʣ 170 ʙʘʡʪ, ʨʘʜʠʦʤʦʜʝʤ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʘʩʪ ʩʦʦʙʱʝʥʠʝ ʜʣʠʥʦʡ 170 ʙʘʡʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʢʣʶʯʝʥʥʳʭ ʨʝʞʠʤʦʚ ʧʝʨʝʜʘʯʠ. 

ʉʠʥʪʘʢʩʠʩ:  tn=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
  

ʇʨʠʤʝʨ: >tn=10 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʢʦʣʠʯʝʩʪʚʘ ʙʘʡʪ ʚ ʙʫʬʝʨʝ ʨʘʚʥʳʤ 16. 
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3.48 ʇʘʨʘʤʝʪʨ ñtp=NNò 
  

ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʢʦʣʠʯʝʩʪʚʘ ʙʠʪ ʚ ʧʨʝʘʤʙʫʣʝ ʧʘʢʝʪʘ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ: 18. 
ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʤʝʥʴʰʘʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʜʠʦʤʦʜʝʤʘ, ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʫʤʝʥʴʰʘʶʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʢʘʥʘʣʘ. 

ʉʠʥʪʘʢʩʠʩ: tp=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tp=20 
   >ok 
/*ʫʩʪʘʥʦʚʢʘ 32 ʙʠʪ ʚ ʧʨʝʘʤʙʫʣʝ ʧʘʢʝʪʘ. 
 
3.49 ʌʣʘʛ ñtt+ò ʠ ñtt-ò 

 
ʅʘʟʥʘʯʝʥʠʝ: ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʪʘʡʤʘʫʪʫ". 

 ʉʠʥʪʘʢʩʠʩ: tt+ 
   tt- 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tt+ 
   >ok 
/*ʚʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ "ʧʝʨʝʜʘʯʘ ʧʦ ʪʘʡʤʘʫʪʫ". 
 
3.45 ʇʘʨʘʤʝʪʨ ñtt=NNò  

 
ʅʘʟʥʘʯʝʥʠʝ: ʫʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʪʘʡʤʘʫʪʘ ʜʣʷ ʨʝʞʠʤʘ ʧʝʨʝʜʘʯʠ "ʧʦ ʪʘʡʤʘʫʪʫ", ʚ ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮʘʭ ʧʦ 10 ʤʠʣʣʠʩʝʢʫʥʜ. ʊʘʡʤʘʫʪ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʚ ʧʨʠʝʤʥʦʤ 
ʙʫʬʝʨʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ. 
 ʉʠʥʪʘʢʩʠʩ: tt=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >tt=14 
   >ok 
/* ʫʩʪʘʥʦʚʢʘ ʪʘʡʤʘʫʪʘ 200 ʤʩ 
 
3.51 ʇʘʨʘʤʝʪʨ ñtx=ABò 
 
 ʅʘʟʥʘʯʝʥʠʝ: ʟʘʥʝʩʝʥʠʝ ʚ ʩʧʠʩʦʢ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ> ʥʦʤʝʨʘ 
ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ 10 ʷʯʝʝʢ, ʷʯʝʡʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨʦʤ ʧʦʩʣʝ ʙʫʢʚʳ <t>. 
ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ: 0..9. ɼʣʷ ʩʪʠʨʘʥʠʷ ʥʦʤʝʨʘ ʠʟ ʷʯʝʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʚ ʥʝʝ ʥʦʤʝʨ 00. ɽʩʣʠ 
ʩʧʠʩʦʢ ʧʫʩʪ, ʨʘʜʠʦʤʦʜʝʤ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ <ʧʝʨʝʜʘʯʘ ʚʩʝʤ>. 

ʉʠʥʪʘʢʩʠʩ: t<ʥʦʤʝʨ>=<ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ> 
 ʆʪʢʣʠʢ: ok 
 
 ʇʨʠʤʝʨ: >t5=0A 

>ok 
/* ʫʩʪʘʥʦʚʢʘ ʚ ʩʧʠʩʢʝ ñʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚò ʧʘʨʘʤʝʪʨʘ t5 ʥʦʤʝʨʫ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ 0A 
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____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 25 ____ 

4. ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʜʠʦʤʦʜʝʤʦʚ 
 
4.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʠʭ ʥʘʩʪʨʦʝʢ ʨʘʙʦʪʳ ʨʘʜʠʦʤʦʜʝʤʘ ʠ ʠʭ 
ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʩʝʪʠ. 

ɺʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʩʦ ʚʩʝʤʠ ʚʝʨʩʠʷʤʠ ʇʆ ʨʘʜʠʦʤʦʜʝʤʦʚ ʅʝʚʦʜ-5. ɼʣʷ ʢʘʞʜʦʡ ʚʝʨʩʠʠ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʚʦʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ. ʅʝʢʦʪʦʨʳʝ ʧʫʥʢʪʳ ʤʝʥʶ ʤʦʛʫʪ ʙʳʪʴ ʥʝʘʢʪʠʚʥʳ ʠʣʠ ʥʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ɺʦʟʤʦʞʥʦ ʩʯʠʪʳʚʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ: 
ʘ)  ʨʘʜʠʦʤʦʜʝʤʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʉʆʄ-ʧʦʨʪʫ; 
ʙ) ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ, ʩ ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʩ ʧʦʤʦʱʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʢʣʶʯʝʥʥʦʛʦ 
ʨʘʜʠʦʤʦʜʝʤʘ; 
ʚ) ʠʟ ʩʦʭʨʘʥʝʥʥʦʛʦ ʨʘʥʝʝ ʬʘʡʣʘ. 
 
4.2 ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ 
4.2.1 ʅʘʯʘʣʦ ʨʘʙʦʪʳ 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʧʘʥʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ.1. 
ʇʘʥʝʣʴ ʠʤʝʝʪ ʚʢʣʘʜʢʠ: çʆʙʱʠʝè, çɸʜʨʝʩʘʮʠʷè, çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʝʡè, çɼʦʧʦʣʥʠʪʝʣʴʥʦè, 
çʊʝʨʤʠʥʘʣè ʠ çʊʝʩʪè. 
 

 
 

ʈʠʩ.1  ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ 
 
4.2.2 ʉʯʠʪʳʚʘʥʠʝ ʥʘʩʪʨʦʝʢ. 

ʘ) ɼʣʷ ʨʘʜʠʦʤʦʜʝʤʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʉʆʄ-ʧʦʨʪʫ. 
ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʦʤʝʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ 
ʧʦʜʢʣʶʯʝʥ ʨʘʜʠʦʤʦʜʝʤ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥ ʉʆʄ1), ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʘʩʪʨʦʡʢʠ ʧʦʨʪʘ, ʥʘʞʘʚ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʠ. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʚʳʙʨʘʪʴ ʨʝʞʠʤ çʧʦ ʫʤʦʣʯʘʥʠʶè, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʘʩʪʨʦʡʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʨʝʞʠʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ: ʩʢʦʨʦʩʪʴ 9600 ʙʠʪ/ʩ, ʜʣʠʥʘ ʧʦʩʳʣʢʠ 8 ʙʠʪ, 
ʦʪʩʫʪʩʪʚʠʝ ʙʠʪʘ ʯʝʪʥʦʩʪʠ, 1 ʩʪʦʧ-ʙʠʪ. ɼʘʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʉʯʠʪʘʪʴ ʥʘʩʪʨʦʡʢʠè. 

ʙ) ɼʣʷ ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ. 
ɼʣʷ ʩʯʠʪʳʚʘʥʠʷ ʥʘʩʪʨʦʝʢ ʨʘʙʦʪʳ ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ  ʩʯʠʪʘʪʴ ʥʘʩʪʨʦʡʢʠ 
ʨʘʜʠʦʤʦʜʝʤʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʉʆʄ-ʧʦʨʪʫ, ʟʘʪʝʤ ʚʦ ʚʢʣʘʜʢʝ çʆʙʱʠʝè ʚʢʣʶʯʠʪʴ ʬʣʘʞʦʢ 
çʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘè ʠ, ʫʢʘʟʘʚ ʥʦʤʝʨ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʝʤʘ, ʥʘʞʘʪʴ ʢʥʦʧʢʫ 
çʉʯʠʪʘʪʴ ʥʘʩʪʨʦʡʢʠè. 

ʚ) ʀʟ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʛʦ ʬʘʡʣʘ. 
ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʥʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ çʉʯʠʪʘʪʴ ʠʟ ʬʘʡʣʘè ʠ ʥʘʞʘʪʴ 
ʢʥʦʧʢʫ çʉʯʠʪʘʪʴ ʥʘʩʪʨʦʡʢʠè. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʦʪʢʨʳʚʘʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ çʆʪʢʨʳʪʴ ʬʘʡʣè. 
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4.2.3 ʀʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ 
ʏʠʩʣʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ ʠʟ ʩʧʠʩʢʘ ʠʣʠ ʟʘʧʠʩʴʶ ʯʠʩʣʘ ʚ 

ʜʝʩʷʪʠʯʥʦʡ ʬʦʨʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ. ʇʨʠ ʵʪʦʤ, ʨʷʜʦʤ ʩ ʥʠʤ ʚ ʥʝʘʢʪʠʚʥʦʤ ʧʦʣʝ ʩʝʨʦʛʦ ʮʚʝʪʘ 
ʚʚʝʜʝʥʥʦʝ ʯʠʩʣʦ ʦʪʦʙʨʘʞʘʝʪʩʷ  ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ʇʨʠ ʧʦʧʳʪʢʝ ʚʚʝʜʝʥʠʷ ʯʠʩʣʘ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚʚʦʜʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ 
ʜʣʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʯʠʩʣʦ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʩʪʦʷʥʠʝ ñʧʦ ʫʤʦʣʯʘʥʠʶñ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʥʝʣʠ. 

ʈʝʞʠʤ ʫʜʘʣʸʥʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʠ 
ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠʤʝʶʱʠʤ ʜʦʩʪʘʪʦʯʥʳʡ ʥʘʚʳʢ ʨʘʙʦʪʳ ʩ ʨʘʜʠʦʤʦʜʝʤʘʤʠ, ʪ.ʢ. ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 
ʦʪʜʝʣʴʥʳʝ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʤʝʩʪʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 

 

4.2.4 ɿʘʛʨʫʟʢʘ ʥʘʩʪʨʦʝʢ 
ɿʘʛʨʫʟʢʘ ʠʟʤʝʥʝʥʥʳʭ ʥʘʩʪʨʦʝʢ ʚ ʨʘʜʠʦʤʦʜʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çɿʘʛʨʫʟʠʪʴ 

ʥʘʩʪʨʦʡʢʠè.  
ʇʨʠ ʨʘʙʦʪʝ ʩ ʫʜʘʣʝʥʥʳʤ ʨʘʜʠʦʤʦʜʝʤʦʤ ʥʘʩʪʨʦʡʢʠ ʩʨʘʟʫ ʞʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʝʛʦ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ.  
ɺ ʩʣʫʯʘʝ ʟʘʛʨʫʟʢʠ ʥʘʩʪʨʦʝʢ ʚ ʨʘʜʠʦʤʦʜʝʤ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʉʆʄ-ʧʦʨʪʫ, 

ʧʨʦʛʨʘʤʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʧʨʘʰʠʚʘʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ. 
ʇʨʠ ʚʳʙʦʨʝ çɿʘʧʠʩʘʪʴ ʚ ʬʘʡʣè ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ çɿʘʛʨʫʟʠʪʴ ʥʘʩʪʨʦʡʢʠè ʘʢʪʠʚʠʨʫʝʪ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʢʥʦ çʉʦʭʨʘʥʠʪʴ ʢʘʢè. 
 

4.3 ʆʧʠʩʘʥʠʝ ʚʢʣʘʜʦʢ ʧʨʦʛʨʘʤʤʳ 
ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʝʢ ʨʘʜʠʦʤʦʜʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʠ ʨʘʟʤʝʱʝʥʳ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʚʢʣʘʜʢʘʭ. ɹʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʫʢʘʟʘʥʥʦʝ ʚ ʩʢʦʙʢʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ 
ʦʙʦʟʥʘʯʝʥʠʶ ʚ ʪʘʙʣʠʮʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʳʚʦʜʠʤʦʡ ʥʘ ʵʢʨʘʥ ʚ ʨʝʞʠʤʝ ʪʝʨʤʠʥʘʣʘ. 
4.3.1 ɺʢʣʘʜʢʘ çʆʙʱʠʝè 

ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ (ʩʤ. ʨʠʩ.2) ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʜʠʦʤʦʜʝʤʘ, 
ʧʘʨʘʤʝʪʨʳ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʵʬʠʨʫ ʠ ʥʦʤʝʨ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ. ʊʘʢ ʞʝ 
ʟʜʝʩʴ ʚʦʟʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʩʚʝʪʦʜʠʦʜʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʦʪ ʘʚʪʦʥʦʤʥʦʛʦ 
ʧʠʪʘʥʠʷ. 

ɼʣʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ ʥʘ ʵʪʦʡ ʚʢʣʘʜʢʝ 
ʚʢʣʶʯʘʝʪʩʷ ʬʣʘʞʦʢ çʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘè ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʝʛʦ ʥʦʤʝʨ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʘʥʥʳʡ ʨʘʜʠʦʤʦʜʝʤ ʤʦʞʥʦ ʙʳʣʦ ʫʜʘʣʝʥʥʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ 
ʚʢʣʶʯʠʪʴ ʬʣʘʞʦʢ çʈʘʟʨʝʰʠʪʴ ʫʜʘʣʝʥʥʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝè. 

 

 
 

ʈʠʩ.2  ɺʢʣʘʜʢʘ çʆʙʱʠʝè. 
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4.3.2 ɺʢʣʘʜʢʘ çɸʜʨʝʩʘʮʠʷè 

ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʝʪʩʷ (ʩʤ. ʨʠʩ.3) ʥʦʤʝʨ ʛʨʫʧʧʳ ʠ ʥʦʤʝʨ ʤʦʜʝʤʘ ʚ ʛʨʫʧʧʝ, ʩʧʠʩʢʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ <ʧʝʨʝʜʘʯʘ ʜʣʷ ʥʦʤʝʨʦʚ> (t0ét9), <ʧʨʠʝʤ ʦʪ ʥʦʤʝʨʦʚ> (r0ér9), ʘ ʪʘʢ ʞʝ 
ʩʧʠʩʦʢ ʘʜʨʝʩʦʚ (m0ém9) ʫʜʘʣʝʥʥʳʭ Modbus-ʫʩʪʨʦʡʩʪʚ, ʦʙʤʝʥ ʩ ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ 
ʨʘʜʠʦʵʬʠʨʫ. 

ʇʝʨʚʳʝ ʜʚʘ ʩʧʠʩʢʘ ʘʢʪʠʚʥʳ, ʝʩʣʠ ʬʣʘʞʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʇʝʨʝʜʘʯʘ ʚʩʝʤè ʠ çʇʨʠʝʤ ʦʪ ʚʩʝʭè 
ʚʳʢʣʶʯʝʥʳ. ʉʧʠʩʦʢ ʘʜʨʝʩʦʚ Modbus-ʫʩʪʨʦʡʩʪʚ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʧʨʠ ʚʢʣʶʯʝʥʠʠ çʈʝʞʠʤʘ ʘʥʘʣʠʟʘ 
ʧʘʢʝʪʦʚ Modbusè. 

ʊʘʢ ʞʝ ʥʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʚʦʟʤʦʞʥʦ ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʠ ʠ 
ʨʝʞʠʤʘ ʨʝʪʨʘʥʩʣʷʮʠʠ ʩʦʦʙʱʝʥʠʡ ʩ ʫʩʪʘʥʦʚʢʦʡ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʨʝʪʨʘʥʩʣʷʮʠʠ. 
 

 
 

ʈʠʩ.3  ɺʢʣʘʜʢʘ çɸʜʨʝʩʘʮʠʷè 
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4.3.3 ɺʢʣʘʜʢʘ çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʝʡè 

ʕʪʘ ʚʢʣʘʜʢʘ (ʩʤ. ʨʠʩ.4) ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ ʨʘʜʠʦʤʦʜʝʤʘ 
ʚ ʵʬʠʨ, ʘ ʪʘʢ ʞʝ ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ RTS. 
 

 
 

ʈʠʩ.4  ɺʢʣʘʜʢʘ çʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʝʡè 
 
 
4.3.4 ɺʢʣʘʜʢʘ çɼʦʧʦʣʥʠʪʝʣʴʥʦè 

ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ (ʩʤ. ʨʠʩ.5) ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʨʝʞʠʤʳ: 
- ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʵʬʠʨʘ; 
- ʚʳʚʦʜʘ ʥʦʤʝʨʘ ʫʜʘʣʝʥʥʦʛʦ ʨʘʜʠʦʤʦʜʝʤʘ; 
- ʜʦʙʘʚʣʝʥʠʷ ʩʠʤʚʦʣʘ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ; 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘ (ʚ ACSII-ʢʦʜʘʭ); 
- ʨʝʞʠʤ ʤʘʷʢʘ; 
- ʨʝʞʠʤ ʤʘʷʢʘ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ. 

ɺʢʣʶʯʝʥʠʝ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʨʝʞʠʤʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʩʳʣʦʢ ʤʘʷʢʦʚ. 
ʊʘʢʞʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ: 
- ʚʨʝʤʷ ʨʘʟʚʦʨʦʪʘ ʧʝʨʝʜʘʪʯʠʢʘ ʥʘ ʧʦʨʪʫ RS-485; 
- ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʚ ʧʨʝʘʤʙʫʣʝ ʧʘʢʝʪʘ; 
- ʚʳʚʦʜ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ; 
- ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʤʚʦʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʢʦʤʘʥʜʳ PING (ʚ ACSII-ʢʦʜʘʭ); 
- ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʦ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʧʨʠʝʤʘ; 
- ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ (ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ  ʝʜʠʥʠʮʘʭ: 0, 1 ʠ 2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  4, 7 ʠ 10 ʤɺʪ). 

ɺ ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʫʢʘʟʘʥʦ ʩʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʤʘ ï ʧʦʙʠʪʥʦʝ ʦʧʠʩʘʥʠʝ ʘʧʧʘʨʘʪʥʳʭ 
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʥʘʡʜʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʘʚʪʦʪʝʩʪʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. 
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ʈʠʩ.5  ɺʢʣʘʜʢʘ çɼʦʧʦʣʥʠʪʝʣʴʥʦè 

 
4.3.5 ɺʢʣʘʜʢʘ çʊʝʨʤʠʥʘʣè 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ (ʩʤ. ʨʠʩ.6) ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʜʠʦʤʦʜʝʤʦʤ ʠ ʧʦʜʘʚʘʪʴ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 
ʚ ʨʝʞʠʤʝ ʪʝʨʤʠʥʘʣʘ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʨʝʞʠʤ ʵʭʦ. 
 

 
 

ʈʠʩ.6  ɺʢʣʘʜʢʘ çʊʝʨʤʠʥʘʣè 
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4.3.6 ɺʢʣʘʜʢʘ çʊʝʩʪè (ʪʦʣʴʢʦ ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ) 
ʕʪʘ ʚʢʣʘʜʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ ʩ ʫʜʘʣʝʥʥʳʤʠ ʨʘʜʠʦʤʦʜʝʤʘʤʠ. 

ʋʢʘʟʘʚ ʥʦʤʝʨ ʪʝʩʪʠʨʫʝʤʦʛʦ ʤʦʜʝʤʘ ʠ ʧʝʨʠʦʜ ʦʧʨʦʩʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ: 
- ʋʨʦʚʥʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʦʪʚʝʪʘ (ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ).  ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ: ʦʪ 

1B (ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ) ʜʦ 45 (ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ); 
- ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʯʘʩʪʦʪʝ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʣʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʚ ʢʘʞʜʦʤ 
ʯʘʩʪʦʪʥʦʤ ʢʘʥʘʣʝ). ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ: ʦʪ -80 ʜʦ 7F (ʠʣʠ ʦʪ -128 ʜʦ +127 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ 
ʩʯʠʩʣʝʥʠʷ). ʅʫʣʝʚʦʤʫ ʦʪʢʣʦʥʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ FF. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ: ʦʪ FA 
ʜʦ 05; 

- ʂʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ (ʟʘʧʨʦʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʝʥʳ ʦʪʚʝʪʳ); 
- ʉʣʦʚʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʤʘ sw; 
- ʅʘʜʝʞʥʦʩʪʴ ʩʚʷʟʠ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʝʨʝʜʘʥʥʳʭ 
ʟʘʧʨʦʩʦʚ. 

 
 

 
 

ʈʠʩ.7  ɺʢʣʘʜʢʘ çʊʝʩʪè 
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ʇʨʠʣʦʞʝʥʠʝ A  
 
ʇʨʠʤʝʨʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʧʘʨʘʤʝʪʨʦʚ ʨʘʜʠʦʤʦʜʝʤʦʚ ʜʣʷ ʩʝʪʝʡ ʩ ʨʘʟʣʠʯʥʦʡ 
ʪʦʧʦʣʦʛʠʝʡ.  
 
 
"ɿʚʝʟʜʘ" 
 

01

02

03

04

 
 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=01 ta- ra- la- lp- lf- sp- mb-  
t0=02 t1=03 t2=04 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=03 r2=04 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=02 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=01 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=03 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=01 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=04 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=01 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 
ʇʨʠʤʝʯʘʥʠʝ: 
ʊʘʙʣʠʮʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʨʘʜʠʦʤʦʜʝʤʦʚ ʚʝʨʩʠʠ 7.ʭʭ.  ʋʢʘʟʘʥʥʳʝ ʟʜʝʩʴ (ʚʳʜʝʣʝʥʥʳʝ) 
ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʝʢ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʚʩʝʭ ʚʝʨʩʠʡ ʨʘʜʠʦʤʦʜʝʤʦʚ.
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"ʎʝʧʦʯʢʘ" 
 
 

01 02

03

04

 
 
 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=01 ta- ra- la- lp- lf- sp- mb-  
t0=02 t1=03 t2=04 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=02 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=01 r1=03 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt+ ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=03 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=04 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt+ ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=04 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=03 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 
 
ʄʦʜʝʤ 01 ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 02, 03 ʠ 04, ʧʨʠʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ 02 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ,  ʦʪ 03 
ï ʯʝʨʝʟ 02, ʦʪ 04 - ʯʝʨʝʟ 03 ʠ 02, ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʝʞʠʤʝ ʨʝʪʨʘʥʩʣʷʮʠʠ (rt+). 
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"ɼʝʨʝʚʦ" 
 
 

02

01

03

04

 
 
 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=01 ta- ra- la- lp- lf- sp- mb-  
t0=02 t1=03 t2=04 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=02 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=01 r1=03 r2=04 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt+ ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=03 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=04 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        
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"ɼʝʨʝʚʦ" ʩ ʨʝʪʨʘʥʩʣʷʮʠʝʡ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ  
 

02

01

03

04
05

 
 
 

9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=01 ta- ra- la- lp- lf- sp- mb-  
t0=02 t1=03 t2=04 t3=05 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=02 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=01 r1=03 r2=04 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt+ ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=0Ah td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=03 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=FFh sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=04 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=02 r1=05 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt+ ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=0Ah td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        

 
9600/8N1 rs=03h bl=08h rp=00h sb=01h ir+ tp=30h cg=05h   
gn=00 pn=05 ta- ra- la- lp- lf- sp- mb-  
t0=01 t1=00 t2=00 t3=00 t4=00 t5=00 t6=00 t7=00 t8=00 t9=00 
r0=04 r1=00 r2=00 r3=00 r4=00 r5=00 r6=00 r7=00 r8=00 r9=00 
tt- tl+ tn- tc+ pm- rt- ld+ sc+   
tt=32h tl=0Ah tn=0Ah tc=0Dh pd=FFh rt=28h td=14h sc=7Ch   
ch=00h [04]h br=05 rm=00h pa=04h ar- sw=00h    
NO security key defined        
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ʇʨʠʣʦʞʝʥʠʝ ɹ  
 
 
ʊʘʙʣʠʮʘ ʚʟʘʠʤʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʠʩʝʣ ʦʪ 0 ʜʦ 255 ʚ ʜʝʩʷʪʠʯʥʦʡ ʠ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ 
ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 
 
 
 

  ʉʪʘʨʰʠʡ ʨʘʟʨʷʜ 

  0 1 2 3 4 5 6 7 8 9 ɸ B C D E F 

ʄ
ʣ
ʘ
ʜ
ʰ
ʠ
ʡ
 
ʨ
ʘ

ʟ
ʨ
ʷ
ʜ

 

0 0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 

1 1 17 33 49 65 81 97 113 129 145 161 177 193 209 225 241 

2 2 18 34 50 66 82 98 114 130 146 162 178 194 210 226 242 

3 3 19 35 51 67 83 99 115 131 147 163 179 195 211 227 243 

4 4 20 36 52 68 84 100 116 132 148 164 180 196 212 228 244 

5 5 21 37 53 69 85 101 117 133 149 165 181 197 213 229 245 

6 6 22 38 54 70 86 102 118 134 150 166 182 198 214 230 246 

7 7 23 39 55 71 87 103 119 135 151 167 183 199 215 231 247 

8 8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248 

9 9 25 41 57 73 89 105 121 137 153 169 185 201 217 233 249 

A 10 26 42 58 74 90 106 122 138 154 170 186 202 218 234 250 

B 11 27 43 59 75 91 107 123 139 155 171 187 203 219 235 251 

C 12 28 44 60 76 92 108 124 140 156 172 188 204 220 236 252 

D 13 29 45 61 77 93 109 125 141 157 173 189 205 221 237 253 

E 14 30 46 62 78 94 110 126 142 158 174 190 206 222 238 254 

F 15 31 47 63 79 95 111 127 143 159 175 191 207 223 239 255 
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ʇʨʠʣʦʞʝʥʠʝ ɺ  
 
 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ 9-ʢʦʥʪʘʢʪʥʦʛʦ ʨʘʟʲʝʤʘ ʢʘʙʝʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʇʂ (RS-232), 
ʧʝʨʝʤʳʯʢʠ ʨʝʞʠʤʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʧʨʦʚʦʜʥʠʢʦʚ ʧʠʪʘʥʠʷ  ʢ ʢʦʥʪʘʢʪʘʤ ʢʦʣʦʜʢʠ ʨʘʜʠʦʤʦʜʝʤʘ. 
 
 
 

+ -
Uʧʠʪ

ʢʦʥʬʠ-

ʛʫʨʘʮʠʷ

ʢ COM-ʧʦʨʪʫ ʇʂ

(ʨʘʟʲʝʤ D-9, "ʤʘʤʘ")

5 3 2

8 7

RTS CTS TX RXGND

 
 
 
 
 
 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʨʘʜʠʦʤʦʜʝʤʘ ʢ ʉʆʄ-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ ʜʣʷ ʝʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʘʙʦʪʳ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ CTS/RTS ʥʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ. ɺ ʵʪʠʭ ʩʠʪʫʘʮʠʷʭ ʠʥʪʝʨʬʝʡʩ RS-232 ʜʦʣʞʝʥ ʧʦʜʢʣʶʯʘʪʴʩʷ ʧʦ ʪʨʸʭʧʨʦʚʦʜʥʦʡ ʩʭʝʤʝ  
(ʢʦʥʪʘʢʪʳ TX, RX ʠ GND). 
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ʇʨʠʣʦʞʝʥʠʝ ɻ  
 
 
ʊʠʧʳ ʘʥʪʝʥʥ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʜʠʦʤʦʜʝʤʦʤ "ʅʝʚʦʜ". 
 
ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʜʠʦʤʦʜʝʤʦʤ "ʅʝʚʦʜ" ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʘʥʪʝʥʥ 
ʜʠʘʧʘʟʦʥʘ 433 ʄɻʮ: 
 

ʊʠʧ ʘʥʪʝʥʥʳ ʂʦʥʩʪʨʫʢʮʠʷ ʋʩʠʣʝʥʠʝ, dBd ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ɸʐ-433 
ʚʩʝʥʘʧʨʘʚʣʝʥʥʘʷ ʰʪʳʨʝʚʘʷ, ʩ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ, 
ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 50 ʆʤ 

0 

ʙʘʟʦʚʘʷ ʘʥʪʝʥʥʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ 
ʚ ʮʝʥʪʨʝ ʟʚʝʟʜʳ ʧʨʠ ʫʜʘʣʝʥʥʦʩʪʠ 
ʦʙʲʝʢʪʦʚ ʜʦ 6 ʢʤ;  
ʥʘʨʫʞʥʘʷ ʘʥʪʝʥʥʘ ʜʣʷ ʫʜʘʣʝʥʥʳʭ 
ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʥʝ 
ʙʦʣʝʝ 3 ʢʤ 

ɸʅ2-433 
ʥʘʧʨʘʚʣʝʥʥʘʷ 2-ʵʣʝʤʝʥʪʥʘʷ, ʩ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ, 
ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 50 ʆʤ 

4 
ʥʘʨʫʞʥʘʷ ʘʥʪʝʥʥʘ ʜʣʷ ʫʜʘʣʝʥʥʳʭ 
ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʥʝ 
ʙʦʣʝʝ 6 ʢʤ 

ɸʅ5-433 
ʥʘʧʨʘʚʣʝʥʥʘʷ 5-ʵʣʝʤʝʥʪʥʘʷ, ʩ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ, 
ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 50 ʆʤ 

8 
ʥʘʨʫʞʥʘʷ ʘʥʪʝʥʥʘ ʜʣʷ ʫʜʘʣʝʥʥʳʭ 
ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʘʩʩʪʦʷʥʠʷʭ ʥʝ 
ʙʦʣʝʝ 10 ʢʤ 

ɸɻ-433 

ʚʩʝʥʘʧʨʘʚʣʝʥʥʘʷ ʫʢʦʨʦʯʝʥʥʘʷ 
ʰʪʳʨʝʚʘʷ, ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 
ʧʦʣʷʨʠʟʘʮʠʝʡ, ʚʦʣʥʦʚʦʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ 50 ʆʤ 

-1,5 

ʥʘʨʫʞʥʘʷ ʘʥʪʝʥʥʘ ʚ 
ʚʘʥʜʘʣʦʫʩʪʦʡʯʠʚʦʤ ʠʩʧʦʣʥʝʥʠʠ 
ʜʣʷ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ 
ʨʘʩʩʪʦʷʥʠʷʭ ʥʝ ʙʦʣʝʝ 3 ʢʤ 

SIRIO SA-703N 

ʚʩʝʥʘʧʨʘʚʣʝʥʥʘʷ ʰʪʳʨʝʚʘʷ 
ʢʦʣʣʠʥʝʘʨʥʘʷ ʙʘʟʦʚʘʷ, ʩ 
ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ, 
ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 50 ʆʤ 

4,6 

ʙʘʟʦʚʘʷ ʘʥʪʝʥʥʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ 
ʚ ʮʝʥʪʨʝ ʟʚʝʟʜʳ ʧʨʠ ʫʜʘʣʝʥʥʦʩʪʠ 
ʦʙʲʝʢʪʦʚ ʜʦ 10 ʢʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʦʢʦʥʘʜʝʞʥʳʭ 
ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

 
 
 ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʜʣʠʥʫ ʘʥʪʝʥʥʦʛʦ ʢʘʙʝʣʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʜʦ 10 ʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ RG-58, ʣʠʙʦ ʜʦ 100 ʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʙʝʣʝʡ RG-213 ʠʣʠ RG-8. ʇʨʠ ʙʦʣʴʰʠʭ 
ʜʣʠʥʘʭ ʘʥʪʝʥʥʦʛʦ ʢʘʙʝʣʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʨʘʜʠʦʤʦʜʝʤʘ "ʅʝʚʦʜ", 
ʫʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʚʦ ʚʣʘʛʦʟʘʱʠʪʥʳʡ ʢʦʨʧʫʩ (IP65). ʇʨʠ ʵʪʦʤ ʨʘʜʠʦʤʦʜʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʥʘʨʫʞʠ 
ʨʷʜʦʤ ʩ ʘʥʪʝʥʥʦʡ, ʘ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʥ ʩʦʝʜʠʥʷʝʪʩʷ ʢʘʙʝʣʝʤ ʪʠʧʘ "ʚʠʪʘʷ ʧʘʨʘ". 
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ʅɽɺʆɼ - 5 
 

ʈʘʜʠʦʤʦʜʝʤ ʜʣʷ ʩʠʩʪʝʤ ʪʝʣʝʤʝʪʨʠʠ 
 

ʇʘʩʧʦʨʪ 



____ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʇʘʩʧʦʨʪ __________________________________________________________________ 

__ 40 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

1. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʜʝʣʠʠ 
 

ʈʘʜʠʦʤʦʜʝʤ ʜʣʷ ʩʠʩʪʝʤ ʪʝʣʝʤʝʪʨʠʠ ʅɽɺʆɼ-5 ʊʋ ʇʄɽʂ.425624.016 ʠʟʛʦʪʦʚʣʝʥ ç___è ________ 20___ʛ 
ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ: ˉ__________________ ʆʆʆ çɻʝʦʣʠʥʢè. 
ʈʘʜʠʦʤʦʜʝʤ ʅɽɺʆɼ-5 (ʜʘʣʝʝ ï ʨʘʜʠʦʤʦʜʝʤ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʮʠʬʨʦʚʦʡ 

ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʈʘʜʠʦʤʦʜʝʤ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʦʨʛʘʥʘʤʠ ɻʦʩʩʪʘʥʜʘʨʪʘ ʈʌ: 
ʉʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ˉʈʆʉʉ.RU.ʄɽ96.H02276  ʚʳʜʘʥ  15 ʦʢʪʷʙʨʷ 2007 ʛʦʜʘ. 
ʉʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ɻʆʉʊ 30429-96, ɻʆʉʊ ʈ 50829-95. 
ʆʙʦʙʱʝʥʥʦʝ ʨʝʰʝʥʠʝ ɻʂʈʏ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʤʠʥʘʣʘ ʨʘʜʠʦʯʘʩʪʦʪʳ (433,92 +/- 0,2%) ʄɻʮ      

ˉ3689-ʆʈ ʦʪ 1 ʬʝʚʨʘʣʷ 2000ʛʦʜʘ. 

 
 

2. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 
 
ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʘʜʠʦʤʦʜʝʤʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʇʘʨʘʤʝʪʨ ʊʠʧʦʚʦʝ ʟʥʘʯʝʥʠʝ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 12 ɺ 

ʄʠʥʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ  9 ɺ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 15 / 30
3)

 ɺ 

ʇʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʚ ʨʝʞʠʤʝ ʧʨʠʝʤʘ 80 / 30
3)

 ʤɸ 

ʇʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ 150 / 100
3)

 ʤɸ 

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪʯʠʢʘ, ʥʝ ʙʦʣʝʝ 10 ʤɺʪ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʥʠʢʘ, ʤʠʥ. -117 ʜɹ 

ɺʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ 50 ʆʤ 

ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ ʩʠʤʧʣʝʢʩʥʳʡ  

ʅʝʩʫʱʘʷ ʯʘʩʪʦʪʘ 433,92 Ñ 0,2% ʄɻʮ 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʯʘʩʪʦʪʳ 1 ppM 

ʄʝʪʦʜ ʤʦʜʫʣʷʮʠʠ F1D (FSK)  

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʤʦʜʫʣʷʮʠʠ 8 / 12,5..20
3)

 ʢɻʮ 

ʄʝʪʦʜ ʢʦʜʠʨʦʚʘʥʠʷ ʄʘʥʯʝʩʪʝʨ  

ʏʠʩʣʦ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ
1)

 8 / 4
3)

  

ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ
1)

 48 / 120
3)

 ʢɻʮ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʵʬʠʨʫ
2)

 1200 ʙʠʪ/ʩ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʵʬʠʨʫ
3)

 
1800 / 2400 / 4800  

9600 / 14400 / 19200 
ʙʠʪ/ʩ 

ʉʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

1200 / 2400 
4800 / 9600 / 14400

3)
  

19200 / 28800
3)

 / 38400  
57600

3)
 / 115200

3)
 

ʙʠʪ/ʩ 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʢʘʜʨʦʚ ʚ ʧʘʢʝʪʝ 16 ʙʠʪ 

ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ 1 ʢʘʜʨ/ʧʘʢʝʪ 

ɺʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ 
RS-232 (CTS/RTS ʦʧʮ.) 

RS-485 
 

ʆʙʲʝʤ ʙʫʬʝʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ  
ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʧʨʠʝʤ 

2,7 / 5,0
3)

 ʢʙʘʡʪ 

ɼʦʧʫʩʪʠʤʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʦʪ - 40 ʜʦ + 85 
ʦ
ʉ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ: 
- ʚ ʢʦʨʧʫʩʝ ʜʣʷ ʤʦʥʪʘʞʘ ʥʘ DIN-ʨʝʡʢʫ (ʐ ʭɺ ʭ ɻ) 
- ʚʦ ʚʣʘʛʦʟʘʱʠʪʥʦʤ ʢʦʨʧʫʩʝ IP-65 (ʐ ʭɺ ʭ ɻ) 

 
70 ʭ 122 ʭ 51  
80 ʭ 140 ʭ 44 

 
ʤʤ 
ʤʤ 

ʊʠʧ DIN-ʨʝʡʢʠ 35 ʭ 7,5 ʤʤ 

 
 
1)

 ï ʜʣʷ ʨʘʜʠʦʤʦʜʝʤʦʚ ʩ ʩʠʥʪʝʟʘʪʦʨʦʤ ʯʘʩʪʦʪʳ (ʚʩʝ ʚʝʨʩʠʠ, ʢʨʦʤʝ 4.01 ʠ 5.01) 
2)

 ï ʜʣʷ ʚʝʨʩʠʡ 4.ʭʭ, 5.ʭʭ ʠ 6.ʭʭ 
3)

 ï ʜʣʷ ʚʝʨʩʠʡ 7.ʭʭ 
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3. ʂʦʤʧʣʝʢʪʥʦʩʪʴ 
 
ʉʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʨʘʜʠʦʤʦʜʝʤʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ ɿʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʇʨʠʤʝʯʘʥʠʝ 

ʈʘʜʠʦʤʦʜʝʤ ʅɽɺʆɼ-5 1   

ʂʦʣʦʜʢʘ ʢʣʝʤʤʥʘʷ 1   

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 
ʵʢʩʧʣʫʘʪʘʮʠʠ 

1   

 
 
 
 
 
 
4. ʉʨʦʢʠ ʩʣʫʞʙʳ ʠ ʭʨʘʥʝʥʠʷ, ʛʘʨʘʥʪʠʠ ʧʦʩʪʘʚʱʠʢʘ 

 
4.1. ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʨʘʜʠʦʤʦʜʝʤʘ ʜʦ ʩʧʠʩʘʥʠʷ ʥʝ ʤʝʥʝʝ 10 ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʦʢ ʭʨʘʥʝʥʠʷ  24 

ʤʝʩʷʮʘ ʚ ʫʧʘʢʦʚʢʝ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ (ʙʝʟ ʧʝʨʝʢʦʥʩʝʨʚʘʮʠʠ) ʠʣʠ ʚ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʷʭ ʦʪ ʤʠʥʫʩ 40 

ʜʦ ʧʣʶʩ 85ʉ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 85%. 
4.2. ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 12 ʤʝʩʷʮʝʚ ʩʦ ʜʥʷ ʚʚʦʜʘ ʨʘʜʠʦʤʦʜʝʤʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ,  ʥʦ ʥʝ 

ʙʦʣʝʝ 24 ʤʝʩʷʮʝʚ ʩʦ ʜʥʷ ʦʪʛʨʫʟʢʠ ʧʦʪʨʝʙʠʪʝʣʶ. 
4.3 ʇʦʩʪʘʚʱʠʢ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʜʠʦʤʦʜʝʤʘ ʪʨʝʙʦʚʘʥʠʷʤ ʊʋ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ  

ʧʦʪʨʝʙʠʪʝʣʝʤ ʫʩʣʦʚʠʡ ʤʦʥʪʘʞʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ. 

      ɼʘʪʘ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʤʝʯʝʥʘ ʚ ʧʘʩʧʦʨʪʝ. 
 
 
 
 
 
 
 
 

5. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʫʧʘʢʦʚʳʚʘʥʠʠ 
 

ʈʘʜʠʦʤʦʜʝʤ ʅɽɺʆɼ-5 ____________________________________________________ 
ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ _________________________________________________________ 
 
ʋʧʘʢʦʚʘʥ _______________________________________________________________  
ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ  ʜʦʢʫʤʝʥʪʘʮʠʠ. 
 
ɼʘʪʘ:  ç_____è _____________________ 20___ʛ. 

 
 



____ ʈʘʜʠʦʤʦʜʝʤ "ʅʝʚʦʜ-5". ʇʘʩʧʦʨʪ __________________________________________________________________ 

__ 42 ____________________________________________ ɻʝʦʣʠʥʢ ʪʝʣ. (495) 380-1682 ʬʘʢʩ (495) 380-1681 ________ 

6. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʨʦʜʘʞʝ 
 
ʈʘʜʠʦʤʦʜʝʤ ʅɽɺʆɼ-5  ___________________ ˉ______________________________   
                                                                                            (ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ) 
 
ʫʢʦʤʧʣʝʢʪʦʚʘʥ ___________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
ɼʘʪʘ ʚʳʧʫʩʢʘ:  ç_____è _____________________ 20___ʛ. 
 
ɼʘʪʘ ʧʨʦʜʘʞʠ:  ç_____è _____________________ 20___ʛ. 

 
 
 

ʇʝʯʘʪʴ: 
 
 
 
 
 
 
 

7. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʤʦʥʪʘʞʝ 
 
ʈʘʜʠʦʤʦʜʝʤ ʅɽɺʆɼ-5  ___________________ ˉ______________________________   
                                                                                             (ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ) 
ʫʢʦʤʧʣʝʢʪʦʚʘʥ ___________ ˉ_____________________________________________ 
 
ʈʘʜʠʦʤʦʜʝʤ ʫʩʪʘʥʦʚʣʝʥ  
 
_______________________________________________________________________ 
_______________________________________________________________________ 
 
 
ɼʘʪʘ ʤʦʥʪʘʞʘ:  ç_____è ______________________ 20___ʛ. 
 
 
ʌ.ʀ.ʆ. ʠ ʧʦʜʧʠʩʴ ʤʦʥʪʘʞʥʠʢʘ______________________________________________ 
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____ ɻʝʦʣʠʥʢ ʪʝʣ. 380-1682 ʬʘʢʩ (495) 380-1681 __________________________________________________ 43 ____ 

8. ɼʚʠʞʝʥʠʝ ʨʘʜʠʦʤʦʜʝʤʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
 

ɼʘʪʘ 
ʫʩʪʘ-
ʥʦʚʢʠ 

ɻʜʝ 
ʫʩʪʘʥʦʚ-
ʣʝʥʦ 

ɼʘʪʘ 
ʩʥʷʪʠʷ 

ʅʘʨʘʙʦʪ- 
ʢʘ ʩ 
ʥʘʯʘʣʘ 
ʵʢʩʧʣʫʘ- 
ʪʘʮʠʠ 

ʅʘʨʘʙʦʪʢʘ 
ʧʦʩʣʝ 

ʧʦʩʣʝʜʥʝ- 
ʛʦ ʨʝʤʦʥʪʘ 

ʇʨʠʯʠʥʘ ʩʥʷʪʠʷ 

ʇʦʜʧʠʩʴ 
ʣʠʮʘ, 

ʧʨʦʚʦʜʠʚʰʝʛʦ 
ʫʩʪʘʥʦʚʢʫ 
/ʩʥʷʪʠʝ 
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