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ɺʚʝʜʝʥʠʝ 

ʅʘʩʪʦʷʱʝʝ ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ 

ʥʘʟʥʘʯʝʥʠʝʤ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʫʩʪʨʦʡʩʪʚʦʤ, ʫʩʪʘʥʦʚʢʦʡ, ʧʨʘʚʠʣʘʤʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤʝʪʦʜʠʢʦʡ ʧʦʚʝʨʢʠ ʠ ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʕʈ-04 (ʜʘʣʝʝ ʤʦʜʫʣʴ 

ʕʈ-04). ʄʦʜʫʣʴ ʕʈ-04 ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çʄʘʛʠʩʪʨʘʣʴ-2è (ʜʘʣʝʝ ʢʦʤʧʣʝʢʩ çʄʘʛʠʩʪʨʘʣʴ-2è). 

ʊʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʦʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʨʠʚʝʜʝʥʳ ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʄʘʛʠʩʪʨʘʣ-ɹ2è ɿʀ1.310.013 ʈʕ ʚ ʨʘʟʜʝʣʝ 

çʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝè. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʦʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʦʜʫʣʷ, ʧʦʚʳʰʘʶʱʝʡ ʝʛʦ 

ʥʘʜʸʞʥʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʩʝʥʳ 

ʠʟʤʝʥʝʥʠʷ, ʥʝ ʦʪʨʘʞʸʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʈʫʢʦʚʦʜʩʪʚʝ. 

 

 
 

1 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 
 

 
 

1.1 ʅʘʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ ʕʈ-04 
 

 

ʄʦʜʫʣʴ ʕʈ-04 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʝʪʦʜʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʩ ʧʦʤʦʱʴʶ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʦʢʦʚʦʛʦ ʩʠʛʥʘʣʘ.  

ʄʦʜʫʣ ɹʕʈ-04 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʥʘʣ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʜʘʣʝʝ ʎɸʇ) ʠ 

ʢʘʥʘʣʳ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʜʘʣʝʝ ɸʎʇ). ʄʦʜʫʣʴ ʕʈ-04 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è, ʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʷʪʦʨʘ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʠʭ ʧʨʠʙʦʨʦʚ, ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʩʠʩʪʝʤ 

ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʦʜʫʣʴ ʕʈ-04 ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʩʪʚʘʤ ʠʟʤʝʨʝʥʠʷ. ʄʦʜʫʣʴ ʕʈ-04 ʷʚʣʷʝʪʩʷ ʪʨʸʭʢʘʥʘʣʴʥʳʤ, 

ʥʝ ʨʝʤʦʥʪʥʦ-ʧʨʠʛʦʜʥʳʤ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʤ ʠʟʜʝʣʠʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ 

ʨʘʙʦʪʳ. 

 
 

1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣʷ ʕʈ-04 
 

 

1.2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʕʈ-04 ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʕʈ-04 

ɺʭʦʜʥʳʝ 

ʢʘʥʘʣʳ 
ʊʠʧ 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʘʟʨʷʜʦʚ 

ʄʠʥʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ ʦʙʤʝʥʘ, 

ʤʩ 

ɼʠʘʧʘʟʦʥ 

ʢʘʣʠʙʨʦʚʢʠ ʠʣʠ 

ʧʦʜʩʪʨʦʡʢʠ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ , ʆʤ 

ɺʭʦʜ ɺʳʭʦʜ 

1-ʡ ʢʘʥʘʣ  ȹɆ ɸʎʇ  16 min 3 Ñ 15% <200  

2-ʡ ʢʘʥʘʣ ʎɸʇ 16 3 Ñ 0,5%  Ò500 

3-ʡ ʢʘʥʘʣ ȹɆ ɸʎʇ 16 min 3 Ñ 15% <200  

 

ʘ) ɼʠʘʧʘʟʦʥ rʚʳʭʦʜʥʦʛʦ ʠ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʦʩʥʦʚʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 ï ɼʠʘʧʘʟʦʥʳ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʕʈ-04 

ʅʘʠʤʝʥʦʚʘʥʠʝ 1-ʡ ʢʘʥʘʣ 2-ʡ ʢʘʥʘʣ 3-ʡ ʢʘʥʘʣ 

ɼʠʘʧʘʟʦʥ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, 

ʤɸ 
ʦʪ 4 ʜʦ 20  ʦʪ 4 ʜʦ 20 

ɼʠʘʧʘʟʦʥ ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ, ʤɸ 
 

ʆʪ 4 ʜʦ 20 (ʦʪ 0 ʜʦ 20, ʦʪ 0 ʜʦ 

24)1)  

ʇʦʛʨʝʰʥʦʩʪʴ 0,1Ñ0,05Ĭ10Áʉ 0,2Ñ0,1Ĭ10Áʉ 0,1Ñ0,05Ĭ10Áʉ 

 

ʙ) ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʚʩʝʭ ʢʘʥʘʣʦʚ ï ʣʠʥʝʡʥʘʷ. 

ʚ) ɻʘʣʴʚʘʥʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʳʭʦʜʥʳʭ ʮʝʧʝʡ (+24ɺ) ʦʪ ʮʝʧʝʡ ʫʧʨʘʚʣʝʥʠʷ (+3,3ɺ) ʠ 

ʦʪ ʠʥʪʝʨʬʝʡʩʘ RS485 ï ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ. 

ʛ) ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʜʫʣʷ ʕʈ-04 ʦʪ ʠʩʪʦʯʥʠʢʘ +24ɺ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

45 + I1ʢ + I2ʢ + I3ʢ, ʤɸ           (1) 
 

ʛʜʝ  I1ʢ ï ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʪʯʠʢʘ ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ, ʤɸ; 

       I2ʢ ï ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʢʣʶʯʸʥʥʳʤ ʢʦ ʚʪʦʨʦʤʫ ʢʘʥʘʣʫ, ʤɸ; 

       I3ʢ ï ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʪʯʠʢʘ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʘ, ʤɸ. 
 

ʜ) 1.2.6 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʜʫʣʷ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
 

ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʜʫʣʷ ʕʈ-04 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʊʠʧ 
ʇʨʦʪʦʢʦʣ 

ʦʙʤʝʥʘ 

ɻʘʣʴʚʘʥʠʯʝʩʢʦ

ʝ ʨʘʟʜʝʣʝʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ 

ʦʙʤʝʥʘ, ʙʠʪ/ʩ 

ʆʙʤʝʥ ʧʦ ʦʙʱʝʡ ʰʠʥʝ (57600 ʙʠʪ/ʩ) RS485 Modbus ɽʩʪʴ 115200 

ʈʘʩʰʠʨʝʥʠʝ (ʦʙʤʝʥ ʩ ʜʨʫʛʠʤʠ ʤʦʜʫʣʷʤʠ) CAN Ƅ ʥʝʪ Ƅ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (ʚ ʧʝʨʩʧʝʢʪʠʚʝ) RS232 Ƅ ʥʝʪ Ƅ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ JTAG Ƅ ʥʝʪ Ƅ 

 

1.2.7 ʉʚʷʟʴ ʩ ʤʦʜʫʣʝʤ ʕʈ-04 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS485. ʌʦʨʤʘʪʳ ʟʘʧʨʦʩʦʚ 

ʠ ʦʪʚʝʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʪʦʢʦʣʫ ʦʙʤʝʥʘ Modbus, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʤʫ ʚ ʙʘʟʦʚʦʤ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è ɿʦʥʜ (ʜʘʣʝʝ ʇʆ ñɿʦʥʜò). 

 
 

1.3 ʉʦʩʪʘʚ ʤʦʜʫʣʷ ʕʈ-04 
 

 

1.3.1 ʄʦʜʫʣʴ ʕʈ-04 ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

 

 

 

 

 

 

 

 

                                                 
1) ɼʠʘʧʘʟʦʥʳ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 0 ʜʦ  20 ʤɸ ʠ ʦʪ 0 ʜʦ 24 ʤɸ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʝʨʝʤʳʯʝʢ. 
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1 ï ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ; 2 ï ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ; 3 ï ʤʠʢʨʦʩʭʝ-

ʤʘ ʠʥʪʝʨʬʝʡʩʘ RS485; 4 ï ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ; 5 ï ʣʠʥʝʡʥʳʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 

ʜʣʷ ʧʠʪʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ; 6 ï ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ; 7 ï ʠʥʪʝʨʬʝʡʩ RS232; 8 ïʠʥʪʝʨʬʝʡʩ 

CAN; 9 ï ʠʥʪʝʨʬʝʡʩ JTAG; 10 ï ʤʠʢʨʦʩʭʝʤʳ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʩʠʛʥʘʣʦʚ; 11 ï ʦʧʪʦʨʝʣʝ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ (ʎɸʇ); 12 ï ʠʤʧʫʣʴʩʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʧʠʪʘʥʠʷ (DC/DC); 13 ï ʣʠʥʝʡʥʳʝ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʠʪʘʥʠʷ ʧʝʨʚʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ; 14 ï ʤʠʢʨʦʩʭʝʤʘ ʎɸʇ ʩ ʪʦʢʦʚʳʤ ʚʳʭʦʜʦʤ; 15 ʠ 16 ï ɸʎʇ ʧʝʨʚʦʛʦ 

ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 17 ï ʠʥʜʠʢʘʪʦʨ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; 

18 ʠ 19 ï ʠʥʜʠʢʘʪʦʨʳ ʚʭʦʜʥʦʛʦ ʪʦʢʘ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 20 ʠ 21 ï 

ʧʦʜʩʪʨʦʝʯʥʳʝ ʨʝʟʠʩʪʦʨ rʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 22 ï ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚ ʮʝʧʠ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ 

ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; 23 ʠ 24 ï ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ 

ʜʘʪʯʠʢʦʚ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 25 é27 ï ʚʘʨʠʩʪʦʨʳ ʜʣʷ ʟʘʱʠʪʳ 

ʦʪ ʠʤʧʫʣʴʩʦʚ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ ʕʈ-04 

 

1.3.2 ʆʙʦʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʕʈ-04, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠʥʪʝʨʬʝʡʩʘ RS232 ʠ ʦʙʲʸʤʘ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ  ʫʢʘʟʘʥʳ  ʚ  ʪʘʙʣʠʮʝ  4. ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʟʘʢʘʟʯʠʢʦʤ ʤʦʛʫʪ 

ʚʳʧʫʩʢʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʕʈ-04 ʩ ʜʨʫʛʠʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʚʳʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ. 

 

ʊʘʙʣʠʮʘ 4 ï ʆʙʦʟʥʘʯʝʥʠʷ ʕʈ-04 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʅʘʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ 

RS232 
ʆʙʲʸʤ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ, ʂʙ 

ɿʀ5.108.099 ʥʝʪ 512 

ɿʀ5.108.099-01 ʝʩʪʴ 2000 
 

1.4 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ ʤʦʜʫʣʷ ʕʈ-04 
 

 

1.4.1 ʋʩʪʨʦʡʩʪʚʦ ʤʦʜʫʣʷ 

ʕʣʝʤʝʥʪʳ ʤʦʜʫʣʷ ʕʈ-04 ʨʘʟʤʝʱʝʥʳ ʥʘ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʨʘʟʤʝʨʦʤ 

128Ĭ70Ĭ20ʤʤ ʩ. ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ ʕʈ-04 ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʦʥʪʫʨʥʳʤʠ ʣʠʥʠʷʤʠ 

ʄʦʜʫʣʴ ʕʈ-04 

ʕʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ 
ʧʘʤʷʪʴ 

 
 
 
 
 

 
 

ɛP 
7 

1 

ʋʩʪʨʦʡʩʪʚʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

(4-20)ʤɸ 232 

3-ʡ ʢʘʥʘʣ 

ɼʘʪʯʠʢ 
 (4-20)ʤɸ 

ɼʘʪʯʠʢ 
 (4-20)ʤɸ 

+24ɺ(3)  

ɸʎʇ 
(16õ24) 

 

24 

1-ʡ ʢʘʥʘʣ 

+24ɺ/1 

-24ɺ/1 

 

ɸʎʇ 
(16õ24) 

 

23 

3,3ɺ 

 

3,3ɺ/1,8ɺ 

5 

6 

2 4 

18 

19 

JTAG 

9 

5ɺ 

5ɺ 

10/1 

6ɺ 

15 

16 

27 

26 

-24ɺ/3 

6ɺ 

8 

CAN 

DC/DC 
24ɺ 

        24ɺ 

DC/DC 
24ɺ 

        24ɺ 

11 

+24ɺ 3  
485 

+5ɺ DC/DC 
24ɺ 
       3,3ɺ 

12/2 

 
 

ʎɸʇ 
(16) 

 

-24ɺ/2 

20 21 

14 

"4" "20" 

2-ʡ ʢʘʥʘʣ 

ɺʳʭʦʜʥʦʡ ʪʦʢ 

22 17 
30ɺ 

13/2 

25 

+5ɺ 

DC/DC 
24ɺ 

        24ɺ 

13/1 

12/1 

12/3 

12/4 

10/2 

10/3 

10/4 
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(ʯʸʨʥʦʛʦ ʠʣʠ ʙʝʣʦʛʦ ʮʚʝʪʘ) ʧʦʢʘʟʘʥʳ ʤʠʢʨʦʩʭʝʤʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ 

ʧʣʘʪʳ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

1 ï ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ; 2 ï ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ ʧʘʤʷʪʴ; 3 ï ʤʠʢʨʦʩʭʝ-

ʤʘ ʠʥʪʝʨʬʝʡʩʘ RS485; 4 ï ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ; 5 ï ʣʠʥʝʡʥʳʡ ʩʪʘʙʠʣʠʟʘʪʦʨ ʥʘʧʨʷʞʝʥʠʷ 

ʜʣʷ ʧʠʪʘʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ; 6 ï ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ; 7 ï ʤʠʢʨʦʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʘ 

RS232; 8 ï ʤʠʢʨʦʩʭʝʤʘ ʠʥʪʝʨʬʝʡʩʘ CAN; 9 ï ʨʘʟʲʸʤ ʠʥʪʝʨʬʝʡʩʘ JTAG; 10 ï ʤʠʢʨʦʩʭʝʤʳ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ; 11 ï ʦʧʪʦʨʝʣʝ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ ʚʪʦʨʦʛʦ 

ʢʘʥʘʣʘ (ʎɸʇ); 12 ï ʠʤʧʫʣʴʩʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ (DC/DC); 13/1 ʠ 13/2 ï ʣʠʥʝʡʥʳʝ 

ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ; 14 ï ʤʠʢʨʦʩʭʝʤʘ ʎɸʇ ʩ ʪʦʢʦʚʳʤ 

ʚʳʭʦʜʦʤ; 15 ʠ 16 ï ɸʎʇ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 17 ï ʠʥʜʠʢʘʪʦʨ ʚʳʭʦʜʥʦʛʦ 

ʪʦʢʘ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; 18 ʠ 19 ï ʠʥʜʠʢʘʪʦʨʳ ʚʭʦʜʥʦʛʦ ʪʦʢʘ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 20 ï ʧʦʜʩʪʨʦʝʯʥʳʡ ʨʝʟʠʩʪʦʨ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ ʜʠʘʧʘʟʦʥʘ 

ʠʟʤʝʨʝʥʠʷ; 21 ï ʧʦʜʩʪʨʦʝʯʥʳʡ ʨʝʟʠʩʪʦʨ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʜʠʘʧʘʟʦʥʘ 

ʠʟʤʝʨʝʥʠʷ; 22 ï ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚ ʮʝʧʠ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ ʚʪʦʨʦʛʦ 

ʢʘʥʘʣʘ; 23 ʠ 24 ï ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʠ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ ʜʘʪʯʠʢʦʚ 

ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 25 ï ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ 

ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚ ʮʝʧʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ; 26 ï ʥʘʢʣʝʡʢʘ ʩ ʟʘʚʦʜʩʢʠʤ 

ʥʦʤʝʨʦʤ; 27 ï ʨʘʟʲʸʤ ʠʥʪʝʨʬʝʡʩʘ RS232; 28 ï ʨʘʟʲʸʤ ʠʥʪʝʨʬʝʡʩʘ CAN; 29 ï ʫʜʘʣʷʝʤʘʷ 

ʧʝʨʝʤʳʯʢʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ; 30 ï ʢʦʥʪʘʢʪʥʦʝ ʧʦʣʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʎɸʇ; 31 ï ʢʦʥʪʘʢʪʥʦʝ ʧʦʣʝ ʚ ʮʝʧʠ +24ɺ; 32 ï ʢʦʥʪʘʢʪʥʦʝ 

ʧʦʣʝ ʚ ʮʝʧʠ ï24ɺ; 33 ï ʥʘʜʧʠʩʴ ʩ ʥʘʟʚʘʥʠʝʤ ʤʦʜʫʣʷ; 34 ï ʥʘʜʧʠʩʴ ʩ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ 

ʥʦʤʝʨʦʤ; 35 ï ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ; 36 ï ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ ʪʨʝʪʴʝʛʦ 

ʢʘʥʘʣʘ; ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʩʦʛʣʘʩʫʶʱʠʭ ʨʝʟʠʩʪʦʨʦʚ ʠʥʪʝʨʬʝʡʩʘ CAN. 

 

ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ ʕʈ-04 
 

1.4.2 ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʤʦʜʫʣʷ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʦʙʱʝʡ ʰʠʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʟʳʚʘʝʤʦʤ ʛʣʘʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ). 

ʆʙʱʘʷ ʰʠʥʘ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʠʡ ʢʘʙʝʣʴ ʩ 25-ʶ ʞʠʣʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʡ ʠʥʪʝʨʬʝʡʩ RS485 ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʠʭ 

ʟʥʘʯʝʥʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʩʯʠʪʘʥʘ ʛʣʘʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

1.4.3 ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

ɺ ʧʘʤʷʪʠ ʤʦʜʫʣʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʜʘʪʯʠʢʦʚ). 

ʇʨʠ ʚʳʭʦʜʝ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʤʦʜʫʣʴ ʕʈ-04 ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʜʘʪʯʠʢʦʚ (ʦʙʨʳʚ ʠʣʠ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ). ɺ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʘʪʯʠʢʦʚ 

ʪʦʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ʄʘʨʢʠʨʦʚʢʘ 
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1.4.4 ɿʘʜʘʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʝʨʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʚʩʝʭ ʢʘʥʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʦʤʦʱʴʶ ʇʆ ñɿʦʥʜò ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʪʝʩʪʦʚʘʷ ʧʨʦʛʨʘʤʤʘ. 

1.4.5 ɺ ʧʨʦʛʨʘʤʤʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʤʦʜʫʣʷ ʕʈ-04 ʟʘʧʠʩʘʥ ʩʝʨʠʡʥʳʡ ʟʘʚʦʜʩʢʦʡ 32 

ʨʘʟʨʷʜʥʳʡ ʥʦʤʝʨ (ʜʘʣʝʝ ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ) ʚ ʬʦʨʤʘʪʝ, ʧʨʠʥʷʪʦʤ ʚ ʢʦʤʧʣʝʢʩʝ çʄʘʛʠʩʪʨʘʣʴ-2è. 

ɿʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʝ ʤʦʜʫʣʷ ʠ ʜʘʪʝ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɺ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ ʤʦʜʫʣʷ ʕʈ-04 ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʣʦʛʠʯʝʩʢʠʡ (ʩʠʩʪʝʤʥʳʡ) ʘʜʨʝʩ ʤʦʜʫʣʷ; 

- ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʩʝʤ ʢʘʥʘʣʘʤ; 

- ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʙʦʪʫ ʦʪʜʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ ʨʘʙʦʪʫ ʚʩʝʛʦ ʤʦʜʫʣʷ. 

1.4.6 ɺ ʦʪʚʝʪʥʦʡ ʧʦʩʳʣʢʝ ʤʦʜʫʣʷ ʕʈ-04 ʩʦʜʝʨʞʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʘʜʨʝʩ 

ʤʦʜʫʣʷ, ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʨʦʩʘ ʛʣʘʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

1.4.7 ʄʦʜʫʣʴ ʕʈ-04 ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ  ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʜʩʪʨʦʡʢʘ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʦʜʩʪʨʦʝʯʥʳʭ ʨʝʟʠʩʪʦʨʦʚ. 

1.4.8 ʋʩʪʘʥʦʚʢʘ ʜʠʘʧʘʟʦʥʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʎɸʇ ʧʨʠ ʧʦʤʦʱʠ ʧʝʨʝʤʳʯʝʢ ʥʘ ʢʦʥʪʘʢʪʥʦʝ 

ʧʦʣʝ (ʧʦʟʠʮʠʷ 30 ʥʘ ʨʠʩʫʥʢʝ 2) ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʇʝʨʝʤʳʯʢʠ ʤʦʜʫʣʷ ʕʈ-04 

ɼʠʘʧʘʟʦʥ, 

ʤɸ 

ʉʦʝʜʠʥʝʥʠʝ 
ʇʝʨʝʤʳʯʢʠ ʅʝʦʙʭʦʜʠʤʘʷ ʜʦʨʘʙʦʪʢʘ 

RS1 RS2 

ʦʪ 4 ʜʦ 20 1 0 
 

 
 

   

   
ɿʘʤʢʥʫʪʳ ʧʝʯʘʪʥʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ ʥʘ 

ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʧʣʘʪʳ 

ʦʪ 0 ʜʦ 20 0 1 
  

  
 

   

   

ʇʝʨʝʤʳʯʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʫʜʘʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʯʘʪʥʳʭ 

ʧʨʦʚʦʜʥʠʢʦʚ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʧʣʘʪʳ ʚ 

ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʨʷʜʫ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʠʩʫʥʢʦʤ ) ʦʪ 0 ʜʦ 24 1 1 
  
  
 

   

   

 

 

 

 

 

 

1.4.9 ʈʘʙʦʪʘ ʤʦʜʫʣʷ ʕʈ-04 
 

1.4.9.1 ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ 
 

ʇʨʦʛʨʘʤʤʥʘʷ ʤʦʜʝʣʴ ʤʦʜʫʣʷ ʩʦʜʝʨʞʠʪ 3 ʨʝʛʫʣʷʪʦʨʘ, ʧʦ 4 ʥʘʩʪʨʦʝʯʥʳʭ ʥʘʙʦʨʘ ʚ ʢʘʞʜʦʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʨʘʟʥʦʝ ʯʠʩʣʦ ʨʝʛʫʣʷʪʦʨʦʚ 

ʠ ʥʘʙʦʨʦʚ. ʈʝʛʫʣʷʪʦʨʳ ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ. 

ɿʥʘʯʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʛʫʪ ʜʦʩʪʘʚʣʷʪʴʩʷ ʚ ʤʦʜʫʣʴ ʩʣʝʜʫʶʱʠʤʠ 

ʩʧʦʩʦʙʘʤʠ: 

- ʢʘʢ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ, 

- ʦʪ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ ʕʈ-04 ʧʦ ʰʠʥʝ CAN, 

- ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦ ʧʨʦʪʦʢʦʣʫ modbus. 

ʂʘʞʜʳʡ ʨʝʛʫʣʷʪʦʨ ʨʝʘʣʠʟʫʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦ-

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ (ʇʀɼ) ʟʘʢʦʥ, ʢʣʘʩʩʠʯʝʩʢʠʡ ʜʣʷ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʊɸʋ). 

ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ U( e) ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
 

U( e) = ʂʇĬe + ʂʀĬñedt  + ʂɼĬ
dt

de
 ,        (1) 

ɺʠʜ ʩ ʣʠʮʝʚʦʡ 
ʩʪʦʨʦʥʳ ʧʣʘʪʳ 

ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʯʘʪʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ 
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ʛʜʝ ʂʇ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʟʚʝʥʘ, 

ʂʀ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʟʚʝʥʘ, 

 ʂɼ ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʟʚʝʥʘ. 

  e ï ʩʠʛʥʘʣ ʦʰʠʙʢʠ (ʨʘʟʥʦʩʪʴ ʩʠʛʥʘʣʦʚ ʟʘʜʘʥʠʷ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ). 

ɺ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʂɼ =0 ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʇʀ ʨʝʛʫʣʷʪʦʨʘ, ʧʨʠ ʂɼ = 0, 

ʂʀ = 0 ï  ʬʫʥʢʮʠʶ ʇ ʨʝʛʫʣʷʪʦʨʘ. 
 

 

1.4.9.2 ʈʘʙʦʪʘ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
 

ʉʭʝʤʘ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʩ ʨʝʛʫʣʷʪʦʨʦʤ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʦʛʦ ʩʠʛʥʘʣʘ ʟʘʜʘʥʠʷ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ), ʠʟ ʥʝʛʦ ʚʳʯʠʪʘʝʪʩʷ 

ʩʠʛʥʘʣ ʩ ʚʳʭʦʜʘ ʦʙʲʝʢʪʘ (ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ), ʧʦʣʫʯʘʝʪʩʷ ʩʠʛʥʘʣ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ 

ʥʘ ʇʀɼ-ʨʝʛʫʣʷʪʦʨ, ʩ ʚʳʭʦʜʘ ʢʦʪʦʨʦʛʦ ʠʜʝʪ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʙʲʝʢʪ (ʯʝʨʝʟ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ). ɿʘʜʘʯʘ ʨʝʛʫʣʷʪʦʨʘ ï ʚʳʨʘʙʘʪʳʚʘʪʴ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʠʛʥʘʣ ʚʳʭʦʜʘ ʦʙʲʝʢʪʘ ʙʳʣ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʚʝʥ ʟʘʜʘʥʠʶ, ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʨʝʜʳ ʥʘ ʦʙʲʝʢʪ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʟʘʜʘʯʠ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʛʘʟʘ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʝ ʟʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ (ʥʘʧʨʠʤʝʨ, 

ʢʣʘʧʘʥʦʤ-ʨʝʛʫʣʷʪʦʨʦʤ Mokveld). ɼʘʚʣʝʥʠʝ ʟʘ ʨʝʛʫʣʷʪʦʨʦʤ (ʫʩʪʘʚʢʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʜʘʥʠʷ, ʘ ʩʠʛʥʘʣʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ï ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʟʘ ʨʝʛʫʣʷʪʦʨʦʤ. 

ʉʠʛʥʘʣʳ ʟʘʜʘʥʠʷ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʦʭʦʜʷʪ ʢʘʞʜʳʡ ʩʚʦʡ ʬʠʣʴʪʨ. ʆʙʘ ʬʠʣʴʪʨʘ ʧʨʠ 

ʦʧʪʠʤʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʝ ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʌʠʣʴʪʨ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʫʞʝʥ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʘ ʠʟʤʝʨʝʥʠʡ ʠ ʵʬʬʝʢʪʦʚ 

ʢʚʘʥʪʦʚʘʥʠʷ (ʜʠʩʢʨʝʪʠʟʘʮʠʠ) ʩʠʛʥʘʣʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ. ʌʠʣʴʪʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ (ʧʦ ʪʘʢʪʘʤ 

ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ, ʟʘʜʘʝʪʩʷ ʢʘʢ ʧʘʨʘʤʝʪʨ) ʧʦʩʣʝʜʥʠʭ ʠʟʤʝʨʝʥʠʡ. ɺ ʤʦʜʫʣʝ ʨʝʘʣʠʟʦʚʘʥʳ ʬʠʣʴʪʨʳ:  

- ʩʨʝʜʥʠʡ (ʧʦʩʣʝʜʥʠʝ ʠʟʤʝʨʝʥʠʷ ʩʫʤʤʠʨʫʶʪʩʷ, ʩʫʤʤʘ ʜʝʣʠʪʩʷ ʥʘ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ); 

- ʤʝʜʠʘʥʥʳʡ (ʪʘʢʞʝ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʠʡ ʙʝʨʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʩ ʥʘʠʤʝʥʴʰʠʤ ʦʪʢʣʦʥʝʥʠʝʤ 

ʦʪ ʩʨʝʜʥʝʛʦ). 

ʌʠʣʴʪʨ ʩʠʛʥʘʣʘ ʟʘʜʘʥʠʷ ʥʫʞʝʥ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʩʠʛʥʘʣʘ ʟʘʜʘʥʠʷ. ɺ ʤʦʜʫʣʝ 

ʨʝʘʣʠʟʦʚʘʥʳ ʬʠʣʴʪʨ  r (ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʥʦʩʪʥʳʭ ʚʳʨʘʞʝʥʠʷʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʩʪʝʤ): 

- ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ (ʝʩʣʠ ʩʠʛʥʘʣ x[i]  ʙʦʣʴʰʝ x[i -1]+vĬtau, ʛʜʝ x[i] , x[i -1]  ï ʩʠʛʥʘʣ 

ʥʘ ʚʭʦʜʝ ʬʠʣʴʪʨʘ, v ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʛʨʘʥʠʯʝʥʠʷ, tau ï ʪʘʢʪ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ, ʪʦ ʚʳʭʦʜʥʳʤ 

ʟʥʘʯʝʥʠʝʤ ʧʨʠʥʠʤʘʝʪʩʷ y[i] =x[i -1]+vĬtau, ʠʥʘʯʝ y[i] =x[i]  ʧʨʦʭʦʜʠʪ ʬʠʣʴʪʨ ʙʝʟ ʠʟʤʝʥʝʥʠʡ); 

- ʘʧʝʨʠʦʜʠʯʝʩʢʦʝ ʟʚʝʥʦ (y[i] =(x[i] +y[i -1]ĬTf/tau)/(1+Tf/tau) ï ʦʪ ʩʪʫʧʝʥʯʘʪʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʛʥʘʣ ʧʦʩʣʝ ʬʠʣʴʨʘ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʵʢʩʧʦʥʝʥʪʝ, ʪʝʤ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʝʥʴʰʝ ʧʘʨʘʤʝʪʨ 

ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ Tf). 

ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ 

ʘʤʧʣʠʪʫʜʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʨʝʘʣʴʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ (ʥʘʧʨʠʤʝʨ, 

ʪʦʢʦʚʳʡ ʩʠʛʥʘʣ 4-20ʤɸ). ɹʝʟ ʵʪʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʣʫʯʘʪʴ ʠʜʝʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʠ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʧʨʠ ʙʝʩʢʦʥʝʯʥʦʡ ʘʤʧʣʠʪʫʜʝ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʝʩʣʠ ʩʠʛʥʘʣ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʘ ʧʨʝʙʳʚʘʝʪ ʚ ʟʦʥʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʵʪʦ ʥʘʨʫʰʘʝʪ ʣʠʥʝʡʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ. 

ʉʠʩʪʝʤ r ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʣʠʥʝʡʥʳʝ ʠ ʜʠʩʢʨʝʪʥʳʝ. ʃʠʥʝʡʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ 

ʥʝʧʨʝʨʳʚʥʦ. ɼʣʷ ʜʠʩʢʨʝʪʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʭʘʨʘʢʪʝʨʥʘ ʨʘʙʦʪʘ ʧʦ ʞʝʩʪʢʦʤʫ ʮʠʢʣʫ ñʠʟʤʝʨʝʥʠʝ ï 

ʨʘʩʯʝʪ ï ʚʳʜʘʯʘ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷò. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ï ʢʚʘʥʪʦʚʘʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʫʨʦʚʥʶ 

ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, ʜʝʣʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʘʭ ʩ 

ʣʠʥʝʡʥʳʤ ʠ ʜʠʩʢʨʝʪʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʪʝʦʨʝʤʳ ʂʦʪʝʣʴʥʠʢʦʚʘ (ʧʝʨʠʦʜ 

ʜʠʩʢʨʝʪʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʦʙʲʝʢʪʘ. ɼʣʷ 

ʫʣʫʯʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʦʙʲʝʢʪʘ ʜʦʣʞʥʘ ï ʚ 10 ʨʘʟ 

ʧʨʝʚʳʰʘʪʴ ʧʝʨʠʦʜ ʜʠʩʢʨʝʪʥʦʡ ʩʠʩʪʝʤʳ). 
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ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʙʦʪʳ ʮʠʬʨʦʚʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʩʪʴ ʚʳʜʝʨʞʢʠ ʪʘʢʪʘ 

ʨʝʛʫʣʷʪʦʨʘ, ʪʘʢ ʢʘʢ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚʭʦʜʠʪ ʚ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ. 

ʊʘʢʪ ʨʝʛʫʣʷʪʦʨʘ ʤʦʜʫʣʷ ʕʈ-04 ʨʘʚʝʥ 0,002 ʩʝʢ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʠʤʝʥʝʥʠʡ ʚ ʟʘʜʘʯʘʭ ʪʨʘʥʩʧʦʨʪʘ ʛʘʟʘ. 

ʇʨʠ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, ʩʠʛʥʘʣʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʤʦʛʫʪ ʧʦʜʘʚʘʪʴʩʷ ʥʘ ʧʨʦʛʨʘʤʤʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʧʝʨʝʜ 

ʚʳʜʘʯʝʡ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ. 

ʈʝʛʫʣʷʪʦʨʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʨʫʯʥʦʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩ ʚʳʜʘʯʝʡ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ. ɺ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨ ʧʨʦʧʫʩʢʘʝʪ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʙʝʟ ʠʟʤʝʥʝʥʠʷ 

ʩʠʛʥʘʣ ʟʘʜʘʥʠʷ ʧʦʣʦʞʝʥʠʷ (ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ), ʧʦʜʜʝʨʞʠʚʘ ̫

ʩʚʦʝ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ (ʠʥʪʝʛʨʘʪʦʨ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ. 

ʄʦʜʫʣʠ ʕʈ-04 ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʦʧʘʨʥʦ, ʦʙʤʝʥʠʚʘʷʩʴ ʟʥʘʯʝʥʠʷʤʠ ʠʟʤʝʨʝʥʠʡ ʧʦ ʰʠʥʝ 

CAN. ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʦ ʰʠʥʝ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʪʘʢʪʦʤ ʨʝʛʫʣʷʪʦʨʘ, ʧʦʵʪʦʤʫ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʧʦ 

CAN ʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ, ʩʯʠʪʘʪʴ ʨʘʚʥʦʮʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ɸʎʇ ʠ ʠʟʤʝʨʝʥʠʝ 

ɸʎʇ ʩʦʩʝʜʥʝʛʦ ʤʦʜʫʣʷ, ʧʝʨʝʜʘʥʥʦʝ ʧʦ CAN. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʧʦ CAN ʥʫʞʥʦ ʟʘʜʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʧʘʨʳ ʫʥʠʢʘʣʴʥʳʝ ʜʣʷ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʧʘʨʳ ʤʦʜʫʣʝʡ ʮʠʬʨʦʚʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ (ʮʝʣʳʝ ʯʠʩʣʘ ʚ ʧʨʝʜʘʣʘʭ ʦʪ 0 ʜʦ 7). 

ʇʨʠ ʩʪʘʨʪʝ ʤʦʜʫʣʷ ʩ ʨʝʛʫʣʷʪʦʨʘʤʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʥʝʩʢʦʣʴʢʦ 

ʪʘʢʪʦʚ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʬʠʣʴʪʨʦʚ ʨʝʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʠʟʤʝʨʝʥʠʡ, ʠʥʘʯʝ ʚʦʟʤʦʞʝʥ ʥʝʦʙʦʩʥʦʚʘʥʥʳʡ ʨʳʚʦʢ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ɺʨʝʤʷ ʥʘʯʘʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʟʘʜʘʝʪʩʷ ʢʘʢ ʧʘʨʘʤʝʪʨ ʤʦʜʫʣʷ (ʜʘʣʝʝ ʚʨʝʤʷ ʦʪʣʦʞʝʥʥʦʛʦ ʩʪʘʨʪʘ). 

ɼʝʡʩʪʚʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʨʷʤʳʤ, ʪʦʢ ʠ 

ʦʙʨʘʪʥʳʤ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʭʦʜʝ ʛʘʟʘ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʫ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʜʘʚʣʝʥʠʝ ʧʦʩʣʝ ʨʝʛʫʣʷʪʦʨʘ (ʪʦʛʜʘ ʜʝʡʩʪʚʠʝ ʧʨʷʤʦʝ, ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʮʝʥʪ ʦʪʢʨʳʪʠʷ, ʪʝʤ ʙʦʣʴʰʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ) ʠʣʠ ʜʦ ʨʝʛʫʣʷʪʦʨʘ (ʪʦʛʜʘ ʜʝʡʩʪʚʠʝ ʦʙʨʘʪʥʦʝ, ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʮʝʥʪ 

ʦʪʢʨʳʪʠʷ, ʪʝʤ ʤʝʥʴʰʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ). ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (u, 100%-u) 

ʟʘʜʘʝʪʩʷ ʢʘʢ ʧʘʨʘʤʝʪʨ. 
 

1.4.9.3 ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-04 ʚ ʧʨʦʪʦʢʦʣʝ modbus ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 
 

 

ʊʘʙʣʠʮʘ 6 ï ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-04, ʜʦʩʪʫʧʥʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ modbus 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-

04, ʜʦʩʪʫʧʥʳʝ ʧʦ 

ʧʨʦʪʦʢʦʣʫ modbus 

ʆʧʠʩʘʥʠʝ 

ʆʙʱʠʝ 

ʨʘʟʨʝʰʝʥʠʝ ʠʣʠ ʟʘʧʨʝʱʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʘʛʨʝʛʘʮʠʷ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʨʝʛʫʣʷʪʦʨʦʚ (ʜʘ/ʥʝʪ, ʚ ʩʣʫʯʘʝ ʜʘ 

ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʬʫʥʢʮʠʠ) 

ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

(ɸʎʇ1, ɸʎʇ2, CAN, modbus) 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ɸʎʇ1 ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʰʠʥʫ CAN 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ɸʎʇ2 ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʰʠʥʫ CAN 

ʚʨʝʤʷ ʦʪʣʦʞʝʥʥʦʛʦ ʩʪʘʨʪʘ ʚ ʤʩ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʤʦʜʫʣʴ 

ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ ɸʎʇ1 

ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ ɸʎʇ2 

ʇʘʨʘʤʝʪʨʳ ʦʜʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ 

ʥʦʤʝʨ ʨʘʙʦʯʝʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ 

ʨʝʞʠʤ ʨʝʛʫʣʷʪʦʨʘ 

ʪʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ ʨʝʛʫʣʷʪʦʨʘ (ʥʝʪ ʬʠʣʴʪʨʘ, ʦʛʨʘʥʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ, ʘʧʝʨʠʦʜʠʯʝʩʢʠʡ) 

ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ ʪʠʧʘ ñʘʧʝʨʠʦʜʠʯʝʩʢʠʡò 

ʧʘʨʘʤʝʪʨ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ ʪʠʧʘ 
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ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-

04, ʜʦʩʪʫʧʥʳʝ ʧʦ 

ʧʨʦʪʦʢʦʣʫ modbus 

ʆʧʠʩʘʥʠʝ 

ñʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠò; 

ʪʠʧ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʥʝʪ ʬʠʣʴʪʨʘ, ʩʨʝʜʥʝʝ, ʤʝʜʠʘʥʥʳʡ) 

ʨʘʟʤʝʨ ʙʫʬʝʨʘ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʇʘʨʘʤʝʪʨʳ ʦʜʥʦʛʦ 

ʥʘʙʦʨʘ 

ʟʘʜʘʥʠʝ ʜʣʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʘʨʘʤʝʪʨʝ (ɸʎʇ1, ɸʎʇ2, 

CAN, modbus) 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʰʠʥʝ CAN (ʝʩʣʠ 

ʠʩʪʦʯʥʠʢ - CAN) 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʂʧ, ʂʠ, ʂʜ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝʛʫʣʷʪʦʨʘ (u, 100-u) 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʤʦʜʫʣʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ɸʎʇ1 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ɸʎʇ2 

ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʢʦʜʝ ɸʎʇ 

ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ 

ʢʦʜʘʭ ɸʎʇ 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚ ʢʦʜʘʭ 

ɸʎʇ 

ʢʦʤʘʥʜʘ ʢʘʣʠʙʨʦʚʢʠ ɸʎʇ1 

ʢʦʤʘʥʜʘ ʢʘʣʠʙʨʦʚʢʠ ɸʎʇ2 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʨʝʛʫʣʷʪʦʨʘ 

ʩʦʩʪʦʷʥʠʝ (ʨʫʯʥʦʡ ʨʝʞʠʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʥʝʜʦʩʪʦʚʝʨʝʥ 

ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʪʘʨʪ) 

ʩʠʛʥʘʣ ʚ ʢʘʥʘʣʝ ʇ ʨʝʛʫʣʷʪʦʨʘ 

ʩʠʛʥʘʣ ʚ ʢʘʥʘʣʝ ʀ ʨʝʛʫʣʷʪʦʨʘ 

ʩʠʛʥʘʣ ʚ ʢʘʥʘʣʝ ɼ ʨʝʛʫʣʷʪʦʨʘ 

ʩʠʛʥʘʣ ʟʘʜʘʥʠʷ ʧʦʩʣʝ ʬʠʣʴʪʨʘ 

ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘ 

ɿʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ 

ʥʘʙʦʨʘ 

ʟʥʘʯʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

 

1.4.10 ʌʦʨʤʘʪʳ ʢʦʤʘʥʜ 
 

ʄʦʜʫʣʴ ʨʝʘʣʠʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ modbus: 

- Uint16 (ʧʦ ʧʨʠʨʦʜʝ ʜʠʩʢʨʝʪʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʮʝʣʳʝ ʠʣʠ 16-ʨʘʟʨʷʜʥʳʡ ʢʦʜ ɸʎʇ) 

- Uint32 (ʮʝʣʦʝ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʩʤʝʞʥʳʭ ʘʜʨʝʩʘʭ) 

- Float (ʬʦʨʤʘʪ IEEE 754, ʨʘʩʧʦʣʦʞʝʥʠʝ - ʚ ʩʤʝʞʥʳʭ ʘʜʨʝʩʘʭ) 

ʇʦʨʷʜʦʢ ʧʝʨʝʜʘʯʠ ʚ ʣʠʥʠʠ ʜʘʥʥʳʭ ʬʦʨʤʘʪʘ Uint32 ʠ Float 2-1-4-3, ʛʜʝ ʧʦʨʷʜʦʢ 1-2-3-4 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʧʦʣʦʞʝʥʠʶ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʘʜʨʝʩʦʚ ʚ ʧʘʤʷʪʠ ʧʨʦʮʝʩʩʦʨʘ Intel. 

ɸʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ Holding ʫʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 ï ɸʜʨʝʩʘ ʠ ʜʘʥʥʳʝ Holding ʤʦʜʫʣʷ ʕʈ-04 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ɿʘʧʠʩʴ 

   0 ʀʩʪʦʯʥʠʢ ʧʦʣʦʞʝʥʠʷ ʀʄ (0  - MODBUS; 1 ï ɸʎʇ1; 2 ï ɸʎʇ2) Uint16 Å 

   1 ʇʦʣʦʞʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

   2 ʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʀʄ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

   3 ʌʫʥʢʮʠʷ ʘʛʨʝʛʠʨʦʚʘʥʠʷ (0 ï ʤʠʥʠʤʫʤ; 1 ï ʤʘʢʩʠʤʫʤ) Uint16 Å 

   4 ʋʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ (0..65535, ʢʦʜ ɸʎʇ) Uint16 ð 

   5 ɸʎʇ1 ʉʤʝʱʝʥʠʝ (0é4294967295) Uint32 Å 

   7 ɸʎʇ1 ʋʩʠʣʝʥʠʝ (0é4294967295) Uint32 Å 
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ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ɿʘʧʠʩʴ 

   9 ɸʎʇ1 ʉʤʝʱʝʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʝʞʠʤʘ (0é4294967295) Uint32 Å 

 11 ɸʎʇ1 ʋʩʠʣʝʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʝʞʠʤʘ (0é4294967295) Uint32 Å 

 13 ɸʎʇ1 ʂʘʣʠʙʨʦʚʢʘ (0 ï ʢʘʣʠʙʨʦʚʢʘ ʦʢʦʥʯʝʥʘ; 1 ï ʚʥʫʪʨʝʥʥʷʷ 

ʢʘʣʠʙʨʦʚʢʘ ʥʫʣʷ; 2 ï ʚʥʫʪʨʝʥʥʷʷ ʢʘʣʠʙʨʦʚʢʘ ʤʘʢʩʠʤʫʤʘ; 3 ï 

ʢʘʣʠʙʨʦʚʢʘ ʥʫʣʷ; 

4 ï ʢʘʣʠʙʨʦʚʢʘ ʤʘʢʩʠʤʫʤʘ; 5 ï ʢʘʣʠʙʨʦʚʢʘ ʥʫʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʨʝʞʠʤʘ; 6 ï ʢʘʣʠʙʨʦʚʢʘ ʤʘʢʩʠʤʫʤʘ ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʝʞʠʤʘ) 

Uint16 Å 

  14 ɸʎʇ1 ʉʦʩʪʦʷʥʠʝ (0é65535) Uint16 ð 

  15 ɸʎʇ1 ʈʝʞʠʤ (0é65535) Uint16 Å 

  16 ɸʎʇ1 ʌʠʣʴʪʨ (0é65535) Uint16 Å 

  17 ɸʎʇ1 ɼʘʥʥʳʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  18 ɸʎʇ1 can ʠʜʝʥʪʠʬʠʢʘʪʦʨ (0é2047) Uint16 Å 

  19 ɸʎʇ2 ʉʤʝʱʝʥʠʝ (0é4294967295) Uint32 Å 

  21 ɸʎʇ2 ʋʩʠʣʝʥʠʝ (0é4294967295) Uint32 Å 

  23 ɸʎʇ2 ʉʤʝʱʝʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʝʞʠʤʘ (0é4294967295) Uint32 Å 

  25 ɸʎʇ2 ʋʩʠʣʝʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʝʞʠʤʘ (0é4294967295) Uint32 Å 

  27 ɸʎʇ2 ʂʘʣʠʙʨʦʚʢʘ (0 ï ʢʘʣʠʙʨʦʚʢʘ ʦʢʦʥʯʝʥʘ; 1 ï ʚʥʫʪʨʝʥʥʷʷ 

ʢʘʣʠʙʨʦʚʢʘ ʥʫʣʷ; 2 ï ʚʥʫʪʨʝʥʥʷʷ ʢʘʣʠʙʨʦʚʢʘ ʤʘʢʩʠʤʫʤʘ; 3 ï 

ʢʘʣʠʙʨʦʚʢʘ ʥʫʣʷ; 4 ï ʢʘʣʠʙʨʦʚʢʘ ʤʘʢʩʠʤʫʤʘ; 5 ï ʢʘʣʠʙʨʦʚʢʘ ʥʫʣʷ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʨʝʞʠʤʘ; 6 ï ʢʘʣʠʙʨʦʚʢʘ ʤʘʢʩʠʤʫʤʘ ʨʘʩʰʠʨʝʥʥʦʛʦ 

ʨʝʞʠʤʘ) 

Uint16 Å 

  28 ɸʎʇ2 ʉʦʩʪʦʷʥʠʝ (0é65535) Uint16 ð 

  29 ɸʎʇ2 ʈʝʞʠʤ (0é65535) Uint16 Å 

  30 ɸʎʇ2 ʌʠʣʴʪʨ (0é65535) Uint16 Å 

  31 ɸʎʇ2 ɼʘʥʥʳʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  32 ɸʎʇ2 can ʠʜʝʥʪʠʬʠʢʘʪʦʨ (0é2047) Uint16 Å 

  33 ʈʝʛʫʣʷʪʦʨ1 ʈʘʙʦʯʠʡ ʥʘʙʦʨ (0é3) Uint16 Å 

  34 ʈʝʛʫʣʷʪʦʨ1 ʉʦʩʪʦʷʥʠʝ (0 - ʨʫʯʥʦʡ ʨʝʞʠʤ; 1 ï ʨʝʞʠʤ ʘʚʪʦʤʘʪ; 

2 ï ʥʝʜʦʩʪʦʚʝʨʝʥ ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 3 ï ʩʪʘʨʪ) 

Uint16 ð 

  35 ʈʝʛʫʣʷʪʦʨ1 ʂʘʥʘʣ ʇ  Float ð 

  37 ʈʝʛʫʣʷʪʦʨ1 ʂʘʥʘʣ ʀ  Float ð 

  39 ʈʝʛʫʣʷʪʦʨ1 ʂʘʥʘʣ ɼ Float ð 

  41 ʈʝʛʫʣʷʪʦʨ1 ʊʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ (0 ï ʥʝʪ;  1 ï ʘʧʝʨʠʦʜʠʯʝʩʢʠʡ; 

2 ï ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ) 

Uint16 Å 

  42 ʈʝʛʫʣʷʪʦʨ1 ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float Å 

  44 ʈʝʛʫʣʷʪʦʨ1 ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float Å 

  46 ʈʝʛʫʣʷʪʦʨ1 ɺʳʭʦʜ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  47 ʈʝʛʫʣʷʪʦʨ1 ʊʠʧ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝʪ) Uint16 Å 

  48 ʈʝʛʫʣʷʪʦʨ1 ɽʤʢʦʩʪʴ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0é8) Uint16 Å 

  49 ʈʝʛʫʣʷʪʦʨ1 ɺʳʭʦʜ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  50 ʈʝʛʫʣʷʪʦʨ2 ʈʘʙʦʯʠʡ ʥʘʙʦʨ (0..3) Uint16 Å 

  51 ʈʝʛʫʣʷʪʦʨ2 ʉʦʩʪʦʷʥʠʝ (0 - ʨʫʯʥʦʡ ʨʝʞʠʤ; 1 ï ʨʝʞʠʤ ʘʚʪʦʤʘʪ; 

2 ï ʥʝʜʦʩʪʦʚʝʨʝʥ ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 3 ï ʩʪʘʨʪ) 

Uint16 ð 

  52 ʈʝʛʫʣʷʪʦʨ2 ʂʘʥʘʣ ʇ  Float ð 

  54 ʈʝʛʫʣʷʪʦʨ2 ʂʘʥʘʣ ʀ  Float ð 

  56 ʈʝʛʫʣʷʪʦʨ2 ʂʘʥʘʣ ɼ Float ð 

  58 ʈʝʛʫʣʷʪʦʨ2 ʊʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ (0 ï ʥʝʪ;  1 ï ʘʧʝʨʠʦʜʠʯʝʩʢʠʡ; Uint16 Å 
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ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ɿʘʧʠʩʴ 

2 ï ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ) 

  59 ʈʝʛʫʣʷʪʦʨ2 ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float Å 

  61 ʈʝʛʫʣʷʪʦʨ2 ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float Å 

  63 ʈʝʛʫʣʷʪʦʨ2 ɺʳʭʦʜ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  64 ʈʝʛʫʣʷʪʦʨ2 ʊʠʧ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝʪ) Uint16 Å 

  65 ʈʝʛʫʣʷʪʦʨ2 ɽʤʢʦʩʪʴ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0é8) Uint16 Å 

  66 ʈʝʛʫʣʷʪʦʨ2 ɺʳʭʦʜ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  67 ʈʝʛʫʣʷʪʦʨ3 ʈʘʙʦʯʠʡ ʥʘʙʦʨ (0é3) Uint16 Å 

  68 ʈʝʛʫʣʷʪʦʨ3 ʉʦʩʪʦʷʥʠʝ (0 - ʨʫʯʥʦʡ ʨʝʞʠʤ; 1 ï ʨʝʞʠʤ ʘʚʪʦʤʘʪ; 

2 ï ʥʝʜʦʩʪʦʚʝʨʝʥ ʩʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 3 ï ʩʪʘʨʪ) 

Uint16 ð 

  69 ʈʝʛʫʣʷʪʦʨ3 ʂʘʥʘʣ ʇ  Float ð 

  71 ʈʝʛʫʣʷʪʦʨ3 ʂʘʥʘʣ ʀ  Float ð 

  73 ʈʝʛʫʣʷʪʦʨ3 ʂʘʥʘʣ ɼ Float ð 

  75 ʈʝʛʫʣʷʪʦʨ3 ʊʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ (0 ï ʥʝʪ;  1 ï ʘʧʝʨʠʦʜʠʯʝʩʢʠʡ; 

2 ï ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ) 

Uint16 Å 

  76 ʈʝʛʫʣʷʪʦʨ3 ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float Å 

  78 ʈʝʛʫʣʷʪʦʨ3 ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float Å 

  80 ʈʝʛʫʣʷʪʦʨ3 ɺʳʭʦʜ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  81 ʈʝʛʫʣʷʪʦʨ3 ʊʠʧ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝʪ) Uint16 Å 

  82 ʈʝʛʫʣʷʪʦʨ3 ɽʤʢʦʩʪʴ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0é8) Uint16 Å 

  83 ʈʝʛʫʣʷʪʦʨ3 ɺʳʭʦʜ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0é65535, ʢʦʜ ɸʎʇ) Uint16 ð 

  84 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

  85 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

  86 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN) 

Uint16 Å 

  87 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʂʇ Float Å 

  89 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʂʀ Float Å 

  91 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʂɼ Float Å 

  93 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

  94 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

  95 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

  96 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

  97 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʂʇ Float Å 

  99 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʂʀ Float Å 

101 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʂɼ Float Å 

103 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

104 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

105 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

106 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

107 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʂʇ Float Å 

109 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʂʀ Float Å 

111 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʂɼ Float Å 

113 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

114 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 
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ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ɿʘʧʠʩʴ 

115 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

116 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

117 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʂʇ Float Å 

119 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʂʀ Float Å 

121 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʂɼ Float Å 

123 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

124 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

125 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

126 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

127 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ʂʇ Float Å 

129 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ʂʀ Float Å 

131 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ʂɼ Float Å 

133 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

134 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

135 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

136 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

137 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ʂʇ Float Å 

139 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ʂʀ Float Å 

141 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ʂɼ Float Å 

143 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

144 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

145 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

146 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

147 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ʂʇ Float Å 

149 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ʂʀ Float Å 

151 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ʂɼ Float Å 

153 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

154 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

155 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

156 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

157 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ʂʇ Float Å 

159 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ʂʀ Float Å 

161 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ʂɼ Float Å 

163 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

164 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

165 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

166 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

167 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ʂʇ Float Å 

169 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ʂʀ Float Å 

171 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ʂɼ Float Å 
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ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ɿʘʧʠʩʴ 

173 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

174 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

175 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

176 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

177 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ʂʇ Float Å 

179 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ʂʀ Float Å 

181 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ʂɼ Float Å 

183 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

184 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

185 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

186 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

187 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ʂʇ Float Å 

189 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ʂʀ Float Å 

191 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ʂɼ Float Å 

193 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

194 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ɿʘʜʘʥʠʝ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

195 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ (0é65535, ʢʦʜ ɸʎʇ) Uint16 Å 

196 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0  - MODBUS; 

1 ï ɸʎʇ1; 2 ï ɸʎʇ2; 3 - CAN)*  

Uint16 Å 

197 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ʂʇ Float Å 

199 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ʂʀ Float Å 

201 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ʂɼ Float Å 

203 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ʌʫʥʢʮʠʷ (0 ï ʧʨʷʤʘʷ; 1 ï ʦʙʨʘʪʥʘʷ) Uint16 Å 

204 ɺʨʝʤʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʟʘʥʝʩʝʥʥʳʭ ʧʦ MODBUS ʟʥʘʯʝʥʠʝ ʚ ʤʩʝʢ. 

(0é65535) 

Uint16 Å 

205 ʆʪʣʦʞʝʥʥʳʡ ʟʘʧʫʩʢ (ʤʩ) Uint16 Å 

206 ʆʰʠʙʢʘ FRAM (0 ï ʥʦʨʤʘ; 1 ï ʦʰʠʙʢʘ) Uint16 ð 

207 ɺʝʨʩʠʷ ʧʨʦʰʠʚʢʠ  (0é65535) Uint16 ð 

           ʇʨʠʤʝʯʘʥʠʝ - ɹʠʪʳ 0é2 ʩʦʜʝʨʞʘʪ ʠʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; 

  ʙʠʪʳ 3é15 ʩʦʜʝʨʞʘʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʩʳʣʢʠ CAN. 

 

 
 

 

 

ɸʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ Coils ʫʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 8. 

 

ʊʘʙʣʠʮʘ 8 ï ɸʜʨʝʩʘ ʠ ʜʘʥʥʳʝ Coils ʤʦʜʫʣʷ ʕʈ-04 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ɿʘʧʠʩʴ 

0 ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ (0 ï ʨʫʯʥʦʡ; 1 ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ) Å 

1 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 1 (0 ï ʨʫʯʥʦʡ; 1 ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ) Å 

2 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 2 (0 ï ʨʫʯʥʦʡ; 1 ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ) Å 

3 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 3 (0 ï ʨʫʯʥʦʡ; 1 ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ) Å 

4 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ɸʎʇ1 (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ; 1 ï ʜʦʩʪʦʚʝʨʥʦ) ð 

5 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ1 (0 ï ʥʝ ʦʪʩʣʝʞʠʚʘʪʴ; 

1 ï ʦʪʩʣʝʞʠʚʘʪʴ) 

Å 

6 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ɸʎʇ2 (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ; 1 ï ʜʦʩʪʦʚʝʨʥʦ) ð 
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ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ɿʘʧʠʩʴ 

7 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ2 (0 ï ʥʝ ʦʪʩʣʝʞʠʚʘʪʴ; 

1 ï ʦʪʩʣʝʞʠʚʘʪʴ) 

Å 

8 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ; 

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

9 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

10 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

11 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

12 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ1 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

13 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ2 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

14 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ3 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

15 ʈʝʛʫʣʷʪʦʨ2 ʅʘʙʦʨ4 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

16 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ1 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

17 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ2 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

18 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ3 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

19 ʈʝʛʫʣʷʪʦʨ3 ʅʘʙʦʨ4 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (0 ï ʥʝ ʜʦʩʪʦʚʝʨʥʦ;  

1 ï ʜʦʩʪʦʚʝʨʥʦ) 
ð 

 

 

 
 

 

1.5 ʄʘʨʢʠʨʦʚʢʘ ʤʦʜʫʣʷ ʕʈ-04 
 

 

1.5.1 ʅʘʢʣʝʡʢʘ ʩ ʟʘʚʦʜʩʢʠʤ ʥʦʤʝʨʦʤ ʤʦʜʫʣʷ ʕʈ-04 (hex) ʥʘʭʦʜʠʪʩʷ ʥʘ ʢʦʨʧʫʩʝ 

ʤʠʢʨʦʩʭʝʤʳ ʎɸʇ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ (ʧʦʟʠʮʠʷ 26 ʥʘ ʨʠʩʫʥʢʝ 2). 

1.5.2 ʅʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʕʈ-04, ʚʳʪʨʘʚʣʝʥʥʦʝ ʠʟ ʤʝʜʥʦʡ ʬʦʣʴʛʠ ʚʤʝʩʪʝ ʩ ʧʨʦʚʦʜʥʠʢʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʣʘʪʳ ʤʦʜʫʣʷ ʕʈ-04 ʧʦʜ ʨʘʟʲʸʤʦʤ ʍʈ1 

(ʧʦʟʠʮʠʷ 33 ʥʘ ʨʠʩʫʥʢʝ 2). 

1.5.3 ʉʦʢʨʘʱʸʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʥʦʤʝʨ ʥʘʥʝʩʸʥ (ʪʘʢʞʝ ʢʘʢ ʚ ʧ. 1.5.2) ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʧʣʘʪʳ ʤʦʜʫʣʷ ʕʈ-04 ʧʦʜ ʨʘʟʲʸʤʦʤ ʍʈ1 (ʧʦʟʠʮʠʷ 34 ʥʘ ʨʠʩʫʥʢʝ 2). 

 

 
 

2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ 
 

 
 

2.1 ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 
 

 

2.1.1 ʚʩʝ ʨʘʙʦʪʳ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʟʘʤʝʥʝ ʤʦʜʫʣʝʡ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è ʜʦʣʞʥʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʧʠʪʘʥʠʠ (ʩʝʪʴ 220ɺ ʠ ʘʢʢʫʤʫʣʷʪʦʨʳ). ɺʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ 

ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ:  

ʘ) ʚʢʣʶʯʠʪʴ ʩʝʪʝʚʦʡ ʪʫʤʙʣʝʨ ʫʩʪʨʦʡʩʪʚʘ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ; 
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ʙ)   ʧʦʜʢʣʶʯʠʪʴ ʢ ʫʩʪʨʦʡʩʪʚʫ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʳ. 

ʆʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

2.1.2 ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʤʦʜʫʣʷ ʕʈ-04 ʚ ʩʦʩʪʘʚʝ ʂʇ, ʘ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʥʝ ʧʦʤʝʱʝʥʠʡ 

ʟʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʙʝʣʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʤʦʜʫʣʴ ʠ ʦʙʲʝʢʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʙʝʟ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʙʨʦʥʠ. ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʙʨʦʥʷ (ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʪʨʫʙʘ), ʚ ʢʦʪʦʨʦʡ ʧʨʦʣʦʞʝʥ 

ʢʘʙʝʣʴ, ʜʦʣʞʥʘ ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʢʦʨʧʫʩʦʤ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʤʦʜʫʣʴ ʕʈ-04. 

ʂʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʘʱʠʪʥʦʝ ʟʘʟʝʤʣʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ. 

 
 

2.2 ʇʦʜʛʦʪʦʚʢʘ ʤʦʜʫʣʷ ʕʈ-04 ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
 
 

2.2.1 ʅʘ ʦʙʲʝʢʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʝʤʳʡ ʤʦʜʫʣʝʤ ʕʈ-04, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʚ ʂʇ, ʚ 

ʇʆ ñɿʦʥʜò ʟʘʧʦʣʥʷʝʪʩʷ ʧʘʩʧʦʨʪ. ʇʘʨʘʤʝʪʨʳ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʧʘʩʧʦʨʪʝ, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʥʠʞʥʝʤʫ ʧʨʝʜʝʣʫ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʚʝʣʠʯʠʥʝ ʝʛʦ ʜʠʘʧʘʟʦʥʘ (ʪʘʙʣʠʮʘ 1). 

2.2.2 ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʤʦʜʫʣʷ ʕʈ-04 ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʣʘʪʳ ʠ ʝʸ ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ ʧʦʢʨʳʪʠʷ, 

ʜʝʪʘʣʝʡ ʠ ʧʣʦʩʢʠʭ ʢʘʙʝʣʝʡ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è (ʜʘʣʝʝ ʢʘʙʝʣʠ ʄʂ); 

- ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʘʥʦʚʢʦʡ ʠ ʧʨʠʚʷʟʢʦʡ ʤʦʜʫʣʷ ʕʈ-04 

ʚ ʇʆ ñɿʦʥʜò ʠʣʠ ʚ ʪʝʩʪʦʚʦʡ ʧʨʦʛʨʘʤʤʝ. 

 

2.3 ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ ʤʦʜʫʣʷ ʕʈ-04 
 

2.3.1 ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

 

2.3.1.1 ʇʦʩʣʝ ʭʨʘʥʝʥʠʷ ʤʦʜʫʣʷ ʕʈ-04 ʚ ʭʦʣʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ ʠʣʠ ʧʦʩʣʝ ʧʝʨʝʚʦʟʢʠ ʚ 

ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ, ʧʝʨʝʜ ʝʛʦ ʧʦʜʢʣʶʯʝʥʠʝʤ ʚ ʙʦʣʝʝ ʪʸʧʣʦʤ ʧʦʤʝʱʝʥʠʠ, ʥʝʦʙʭʦʜʠʤ ʧʨʦʛʨʝʚ ʚ 

ʪʝʯʝʥʠʝ 1,5-2 ʯʘʩʦʚ. 

2.3.1.3 ʀʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʠʩʧʨʘʚʥʳʝ ʢʘʙʝʣʠ ʄʂ. ɼʣʷ ʯʘʩʪʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʢʘʙʝʣʝʡ ʄʂ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʨʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʝʞʜʫ ʯʸʪʥʳʤʠ ʠ ʥʝʯʸʪʥʳʤʠ 

ʢʦʥʪʘʢʪʘʤʠ ʨʘʟʲʸʤʦʚ, ʥʘʢʦʣʦʪʳʭ ʥʘ ʢʦʥʮʘʭ ʢʘʙʝʣʝʡ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʢʘʙʝʣʝʡ ʄʂ ʫʢʘʟʘʥʥʘ 

ʚ ʧ. 3.2.2, ʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʙʝʣʝʡ, ʧʝʨʝʯʠʩʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 10. 

 

2.3.2 ʇʦʜʢʣʶʯʝʥʠʝ 

ʇʝʯʘʪʥʳʝ ʧʣʘʪʳ ʤʦʜʫʣʝʡ  ʕʈ-04 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʪʠʧʘ ɽʊ240 

ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʟʲʝʤʘʤʠ ʚʚʝʨʭ ʠ ʢʨʝʧʷʪʩʷ ʢ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʢʨʝʧʸʞʥʘʷ ʢʦʨʟʠʥʘ) ʜʚʫʤʷ 

ʚʠʥʪʘʤʠ. ʂʨʳʰʢʘ ʙʣʦʢʘ ɽʊ240 ʠʤʝʝʪ ʫʧʣʦʪʥʝʥʠʷ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʣʦʪʥʦ ʟʘʢʨʳʪʘ ʚ ʨʘʙʦʯʝʤ 

ʧʦʣʦʞʝʥʠʠ ʜʣʷ ʟʘʱʠʪʳ ʤʦʜʫʣʝʡ ʦʪ ʧʳʣʠ ʠ ʚʣʘʛʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʦʜʫʣʝʤ  ʕʈ-

04 ʠ ʜʨʫʛʠʤʠ ʤʦʜʫʣʷʤʠ ʩʦʩʪʘʚʣʷʝʪ 20 ʤʤ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤʠ ʦʪʚʝʨʩʪʠʷʤʠ ʚ 

ʢʨʝʧʸʞʥʦʡ ʢʦʨʟʠʥʝ ï 10 ʤʤ). 

2.3.2.1 ʂ ʨʘʟʲʸʤʫ ʍʈ1 (26 ʢʦʥʪʘʢʪʦʚ) ʤʦʜʫʣʷ  ʕʈ-04 ʧʦʜʢʣʶʯʘʝʪʩʷ ʦʙʱʘʷ ʰʠʥʘ ʢʦʤʧʣʝʢʩʘ 

çʄʘʛʠʩʪʨʘʣʴ-2è (ʢʘʙʝʣʴ ʄʂ ï 25 ʞʠʣ). ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʥʦʤʝʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʤʦʜʫʣʝʤ  ʕʈ-04 ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʘ ʍʈ1 ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 
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1 ï ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ;  2 ï ʧʝʨʝʤʳʯʢʘ. 

 

ʈʠʩʫʥʦʢ 4 ï ʈʘʟʲʝʤ ʦʙʱʝʡ ʰʠʥʳ ʤʦʜʫʣʷ ʕʈ-04 
 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʢʘʥʘʣʫ ʧʠʪʘʥʠʷ 24ɺ (+24ɺ/1 ʠ -24ɺ/1 

ʠʣʠ +24ɺ/2 ʠ -24ɺ/2) ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚ 

ʮʝʧʠ +24ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʥʘʣʘ (+24ɺ/1 ʠʣʠ +24ɺ/2) ʠ ʫʜʘʣʠʪʴ ʧʝʨʝʤʳʯʢʫ ʚ ʮʝʧʠ ʥʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʥʘʣʘ -24ɺ. 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ ʢ ʢʘʥʘʣʫ ʧʠʪʘʥʠʷ 24ɺ/1 ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʠʪʴ 

ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ (ʧʦʟʠʮʠʷ 31 ʥʘ ʨʠʩʫʥʢʝ 2). 

ʇʨʘʚʫʶ ʧʝʨʝʤʳʯʢʫ ʚ ʮʝʧʠ -24ɺ (ʧʦʟʠʮʠʷ 32 ʥʘ ʨʠʩʫʥʢʝ 2) ʫʜʘʣʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʢʘʣʴʧʝʣʷ ʠʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʧʨʘʚʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ (ʩʚʝʨʣʦ ʜʠʘʤʝʪʨʦʤ 1,2ʤʤ). 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʤʦʜʫʣʷ ʢ ʢʘʥʘʣʫ ʧʠʪʘʥʠʷ 24ɺ/2 ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʧʘʷʪʴ 

ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʚ ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ (ʧʦʟʠʮʠʷ 31 ʥʘ ʨʠʩʫʥʢʝ 2). 

ʃʝʚʫʶ ʧʝʨʝʤʳʯʢʫ ʚ ʮʝʧʠ -24ɺ (ʧʦʟʠʮʠʷ 32 ʥʘ ʨʠʩʫʥʢʝ 2) ʫʜʘʣʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʢʘʣʴʧʝʣʷ ʠʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʧʨʘʚʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ (ʩʚʝʨʣʦ ʜʠʘʤʝʪʨʦʤ 1,2ʤʤ). 

2.3.2.2 ʈʘʟʲʝʤ Xʈ2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʦʜʫʣʶ ʕʈ-04 ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʥʦʤʝʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʫʣʝʤ  ʕʈ-04 

ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʘ ʍʈ2 ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 

 

 

 

 

 

 

 

 

 

 

XP1 ʄʦʜʫʣʴ ʕʈ-04 
ʎʝʧʴ ʂʦʥʪ 

RS485/A 1 

RS485/B 2 

+24ɺ/1 3 

+24ɺ/1 4 

+24ɺ/2 5 

+24ɺ/2 6 

-24ɺ/1 7 

-24ɺ/1 8 

-24ɺ/2 9 

-24ɺ/2 10 

+5ɺ 21 

+5ɺ 22 

0ɺ 23 

0ɺ 24 
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ʀʥʪʝʨʬʝʡʩ RS485 

ʀʩʪʦʯʥʠʢ 
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ʈʠʩʫʥʦʢ 5 ï ʈʘʟʲʝʤ JTAG ʤʦʜʫʣʷ ʕʈ-04 
 

2.3.2.3 ʈʘʟʲʝʤ XS3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʤʦʜʫʣʶ ʕʈ-04 ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ CAN. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʥʦʤʝʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʫʣʝʤ  ʕʈ-04 

ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʘ ʍS3 ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

 

 

 

 

 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 6 ï ʈʘʟʲʝʤ CAN ʤʦʜʫʣʷ ʕʈ-04 

 

2.3.2.4 ʈʘʟʲʝʤ Xʈ4 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʦʙʦʟʥʘʯʝʥʠʶ ʤʦʜʫʣ ̫ ʕʈ-04 

ɿʀ5.108.099-01 ʚʥʝʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS232. ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ 

ʥʦʤʝʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʫʣʝʤ  ʕʈ-04 ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʘ ʍʈ3 ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 7 ï ʈʘʟʲʝʤ RS-232 ʤʦʜʫʣʷ ʕʈ-04 

 

 
ɛP 

ʎʝʧʴ ʂʦʥʪ 
RXD 3 

RTS 4 

TXD 5 

STS 6 

GND 9 
 

XP4 
RS232 

ʄʦʜʫʣʴ ʕʈ-04 
ɿʀ5.108.099-01 ʂʦʥʪ ʎʝʧʴ 
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* TXD 
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* GND 
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ɛP 

ʎʝʧʴ ʂʦʥʪ 
CANH 1 

0ɺ 2 

CANL 3 

 

XP3 
CAN 

ʄʦʜʫʣʴ ʕʈ-04 

ʂ ʜʨʫʛʠʤ ʤʦʜʫʣʷʤ 
ʩ ʠʥʪʝʨʬʝʡʩʦʤ 

CAN 
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3 2 1 

H L XP1 
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ʉʦʛʣʘʩʫʶʱʠʝ 
ʨʝʟʠʩʪʦʨʳ (62ɋ) 

XP3 
CAN 

62ʆʤ 

62ʆʤ 

ʎʝʧʴ ʂʦʥʪ 
TMS 1 

TRST 2 

TDI 3 

0ɺ 4 

+3,3ɺ 5 

0ɺ 6 

TDO 7 

0ɺ 8 

TCK 9 

0ɺ 10 

TCK 11 

0ɺ 12 

EMU0 13 

EMU1 14 
 

 
 
 
 
 
 

ʂ ʫʩʪʨʦʡʩʪʚʫ ʜʣʷ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

ʄʦʜʫʣʴ ʕʈ-04 XP2 
JTAG 

 
 
 
 
 
ɛP 

+3,3ɺ 
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2.3.2.5 ʇʦʜʢʣʶʯʝʥʠʝ ʤʦʜʫʣʷ ʕʈ-04 ʢ ʦʙʲʝʢʪʘʤ ʪʝʣʝʤʝʭʘʥʠʟʘʮʠʠ. 

ʂ ʨʘʟʲʸʤʫ ʍʈ4 (10 ʢʦʥʪʘʢʪʦʚ)  ʤʦʜʫʣʷ  ʕʈ-04 ʧʦʜʢʣʶʯʘʝʪʩʷ ʨʘʟʲʸʤ, ʠʜʫʱʠʡ ʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʤʫ ʙʣʦʢʫ (ʜʘʣʝʝ ɹʉ). ʅʘ ɹʉ ʫʩʪʘʥʦʚʣʝʥʳ ʢʣʝʤʤʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ʚʥʝʰʥʠʤʠ 

ʩʠʛʥʘʣʴʥʳʤʠ ʮʝʧʷʤʠ. ʂʘʙʝʣʠ, ʠʜʫʱʠʝ ʦʪ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʢ ʢʣʝʤʤʘʤ 

ɹʉ ʧʦ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 8. ʅʘʯʘʣʦ ʦʪʩʯʸʪʘ ʢʦʥʪʘʢʪʦʚ ï n, ʟʘʥʠʤʘʝʤʳʭ ʚʳʭʦʜʘʤʠ 

ʤʦʜʫʣʷ ʕʈ-04 ʥʘ ɹʉ, ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʪʘʢʪʦʚ 

ʟʘʥʠʤʘʝʤʳʭ ʜʨʫʛʠʤʠ ʤʦʜʫʣʷʤʠ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 8 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʢ ʤʦʜʫʣʶ ʕʈ-04 
 

2.3.2.4 ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʛʢʘ ʨʘʩʧʣʶʱʠʪʴ 

ʢʦʥʮʳ ʞʠʣ ʢʘʙʝʣʷ ʠ ʟʘʯʠʩʪʠʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʤʝʣʢʦʡ ʥʘʞʜʘʯʥʦʡ ʰʢʫʨʢʠ ʠʣʠ ʩʢʘʣʴʧʝʣʷ. 

ʂʦʥʪʘʢʪʳ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʧʦʩʣʝ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʙʝʣʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʱʠʪʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʠʣʠʢʦʥʦʚʦʛʦ ʛʝʨʤʝʪʠʢʘ. ʇʨʠ 

ʠʩʧʨʘʚʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʟʘʱʠʱʸʥʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʯʘʩʪʠ ʧʨʦʚʝʨʢʠ ʠ ʦʯʠʩʪʢʠ ʝʛʦ ʢʦʥʪʘʢʪʦʚ ʦʜʠʥ ʨʘʟ ʚ 5 ʣʝʪ. 

2.3.2.5 ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʙʨʦʥʷ ʢʘʙʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧ. 2.1.2 ʥʘʩʪʦʷʱʝʛʦ 

ʈʫʢʦʚʦʜʩʪʚʘ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʟʘʱʠʪʥʳʤ ʟʘʟʝʤʣʝʥʠʝʤ ʪʦʣʴʢʦ ʥʘ ʢʦʨʧʫʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥ ʤʦʜʫʣʴ ʕʈ-04. 

 
 

2.4 ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʕʈ-04 
 

 

2.4.1 ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʷ ʕʈ-04  ʠ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʚ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʧʣʘʪʳ (ʧʦʜ ʨʘʟʲʸʤʦʤ ʍʈ1) ʟʘʛʦʨʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ (ʧʦʟʠʮʠʷ 4 ʥʘ ʨʠʩʫʥʢʝ 

2). ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʦʤʘʥʜ ʛʣʘʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʤʦʤʝʥʪ ʦʧʨʦʩʘ ʤʦʜʫʣʝʡ, ʠʥʜʠʢʘʪʦʨ ʨʘʙʦʪʳ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʛʘʩʥʝʪ. ʇʨʠ ʧʨʦʚʝʨʢʝ ʠʣʠ ʥʘʩʪʨʦʡʢʝ ʤʦʜʫʣʷ ʕʈ-04 ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦʛʘʩʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʭʨʦʥʥʦ ʩ ʦʧʨʦʩʦʤ ʪʝʩʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ. 

2.4.2 ʈʘʙʦʪʘ ʠʥʜʠʢʘʪʦʨʦʚ ʪʦʢʘ ʚʦ ʚʭʦʜʥʳʭ ʢʘʥʘʣʘʭ ɸʎʇ ʠ ʚ ʚʳʭʦʜʥʦʤ ʢʘʥʘʣʝ ʎɸʇ. 

ʀʥʜʠʢʘʪʦʨ rʪʦʢʘ ʧʦʟʠʮʠʠ 17é19 ʥʘ ʨʠʩʫʥʢʝ 2 ʟʘʛʦʨʘʶʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʪʦʢʘ ʙʦʣʝʝ 2-3ʤɸ 

ʥʘ ʚʳʭʦʜʝ ʠʣʠ ʥʘ ʚʭʦʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʥʘʣʘ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ ʥʘ ʚʭʦʜʝ ʧʝʨʚʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ ʠʣʠ ʥʘ ʚʳʭʦʜʝ ʚʪʦʨʦʛʦ ʷʨʢʦʩʪʴ ʩʚʝʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʤʘʢʩʠʤʘʣʴʥʘʷ.  

ʀʥʜʠʢʘʪʦʨʳ ʨʘʙʦʪʳ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʘ (ʧʦʟʠʮʠʠ 35 ʠ 36 ʥʘ ʨʠʩʫʥʢʝ 2) ʜʦʣʞʥʳ 

ʛʦʨʝʪʴ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʤʦʜʫʣʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʢʘ ʚʦ ʚʭʦʜʥʳʭ ʮʝʧʷʭ. 

2.4.3 ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʥʘ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʢ ʦʙʱʝʡ ʰʠʥʝ ʢʦʤʧʣʝʢʩʘ 

çʄʘʛʠʩʪʨʘʣʴ-2è ʯʝʨʝʟ ʘʜʘʧʪʝʨ ɸɻʈ-01 ʧʦʜʢʣʶʯʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨ. ʇʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ 

ʚʥʝʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʛʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʢʣʶʯʝʥʦ ʦʪ ʦʙʱʝʡ ʰʠʥʳ. ʇʨʦʚʝʨʢʘ 

ʎʝʧʴ ʂʦʥʪ 
-24ɺ/1 1 

+24ɺ/1 2 

ɺʭʦʜ 1 3 

-24ɺ/2 4 

+24ɺ/2 5 

ɺr ʭʦʜ 6 

-24ɺ/3 7 

+24ɺ/3 8 

ɺʭʦʜ 2 9 

 10 

 

ʎʝʧʴ ʂʦʥʪ 

-24ɺ/1 n+1 

+24ɺ/1 n+2 

ɺʭʦʜ 1 n+3 

-24ɺ/2 n+4 

+24ɺ/2 n+5 

ɺr ʭʦʜ n+6 

-24ɺ/3 n+7 

+24ɺ/3 n+8 

ɺʭʦʜ 2 n+9 

  

 

ʄʦʜʫʣʴ 
ʕʈ-04 

XP4 ɹʉ-01 

ʋʉʠʋ, ʋʋʆ 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ 
ʙʨʦʥʷ ʢʘʙʝʣʷ 

ʂʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ 

ʋʩʪʨʦʡʩʪʚʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

(4-20)ʤɸ 

ɼʘʪʯʠʢ 
 (4-20)ʤɸ  

+ 

 

+ 

ɼʘʪʯʠʢ 
 (4-20)ʤɸ  

+ 

0,1ɸ 

0,1ɸ 

0,1ɸ 

0,1ɸ 
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ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ ʕʈ-04 ʧʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʦʙʲʝʢʪʘʤ ʪʝʣʝʤʝʭʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʦʙʲʝʢʪʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʜʘʪʯʠʢʘʭ. 

ʇʨʦʚʝʨʢʘ  ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ʤʦʜʫʣʷ ʕʈ-04 ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʘʢʪʘʤ ɹʉ (ʩʭʝʤʘ ʥʘ ʨʠʩʫʥʢʝ 8) ʤʫʣʴʪʠʤʝʪʨʘ ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ. 

ʇʨʦʚʝʨʢʘ  ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʘ ʤʦʜʫʣʷ ʕʈ-04 ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʪʘʢʪʘʤ ɹʉ ʨʝʟʠʩʪʦʨʦʚ ʜʣʷ ʟʘʜʘʥʠʷ ʚʭʦʜʥʦʛʦ ʪʦʢʘ. ʅʦʤʠʥʘʣ ʨʝʟʠʩʪʦʨʘ 

ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ. ɼʣʷ 

ʢʦʥʪʨʦʣʷ ʚʭʦʜʥʦʛʦ ʪʦʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʨʝʟʠʩʪʦʨʦʤ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʤʫʣʴʪʠʤʝʪʨ ʚ 

ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ. ɿʥʘʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʠʭ ʤʠʥʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠ ʥʦʤʝʨʘ 

ʢʦʥʪʘʢʪʦʚ ɹʉ ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʦʜʢʣʶʯʘʶʪʩʷ, ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

 

ʊʘʙʣʠʮʘ 9 ï ʇʘʨʘʤʝʪʨʳ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʕʈ-04 

ʂʘʥʘʣʳ ʤʦʜʫʣʷ 

ʕʈ-04 
ʂʦʥʪʘʢʪʳ ɹʉ 

ʅʦʤʠʥʘʣʳ ʨʝʟʠʩʪʦʨʦʚ ʜʣʷ ʠʤʠʪʘʮʠʠ ʚʭʦʜʥʦʛʦ ʪʦʢʘ 

4ʤɸ 12ʤɸ 20ʤɸ 

1 ʢʘʥʘʣ n+2(+), n+3(-) 0,25ɺʪ-5,1ʢʆʤ 0,5ɺʪ-1,6ʢʆʤ 1ɺʪ-910ʆʤ 

2 ʢʘʥʘʣ n+4(-), n+6(+) 1ɺʪ-[0; 470] ʆʤ 

3 ʢʘʥʘʣ n+8(+), n+9(-) 0,25ɺʪ-5,1ʢʆʤ 0,5ɺʪ-1,6ʢʆʤ 0,5ɺʪ-910ʆʤ 

         ʇʨʠʤʝʯʘʥʠʝ ï ɿʥʘʢʠ (+) ʠ (-) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʷʨʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʤʫʣʴʪʠʤʝʪʨʘ 

 
 

2.5 ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 
 

 

ɺ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʠʟ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʛʘʟʘ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʚʦʜʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʜʫʣʷ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʥʝ ʥʘʜʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴ. ʇʨʠʚʝʜʝʥʳ 

ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʶʱʠʝ ʠʟ ʟʘʜʘʯʠ. 
 

2.5.1 ʇʨʠʤʝʨ 1:  ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʠʟ ʛʘʟʦʧʨʦʚʦʜʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʛʘʟʦʧʨʦʚʦʜ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʘʟʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʜʘʚʣʝʥʠʝ ʟʘ ʨʝʛʫʣʷʪʦʨʦʤ, ʠʩʧʦʣʴʟʫʷ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʟʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ï ʢʣʘʧʘʥʦʤ-ʨʝʛʫʣʷʪʦʨʦʤ Mokveld ʠ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ Mokveld. 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ ʩ ʤʥʝʤʦʩʭʝʤʦʡ ʫʯʘʩʪʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʇʆ çɿʦʥʜè ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 9 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠ ʟʘʜʘʯʝ ʨʝʜʫʮʠʨʦʚʘʥʠʷ 
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 ʈʝʰʝʥʠʝ: ʊʨʝʙʫʝʪʩʷ ʦʜʠʥ ʤʦʜʫʣʴ ʕʈ-04. ʅʘ ɸʎʇ1 ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʧʦʣʦʞʝʥʠʷ Mokveld. 

ʅʘ ɸʎʇ2 ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʈʚʳʭ. ɺʳʭʦʜ ʤʦʜʫʣʷ ʟʘʚʦʜʠʪʩʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʚʠʞʢʦʡ Mokveld. 

ɺ ʤʦʜʫʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʨʝʛʫʣʷʪʦʨ ʩ ʦʜʥʠʤ ʥʘʙʦʨʦʤ. 

 

ʅʘʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Holdings ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 10. 

 

ʊʘʙʣʠʮʘ 10 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Holding 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ɿʥʘʯʝʥʠʝ 

   0 ʀʩʪʦʯʥʠʢ ʧʦʣʦʞʝʥʠʷ ʀʄ Uint16 ɸʎʇ1 

 41 ʈʝʛʫʣʷʪʦʨ1 ʊʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ  Uint16 ɸʧʝʨʠʦʜ 

 42 ʈʝʛʫʣʷʪʦʨ1 ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float 100 ʩʝʢ 

 86 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ Uint16 ɸʎʇ2 

 93 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʌʫʥʢʮʠʷ  Uint16 ʇʨʷʤʘʷ 
 

ʅʘʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Coils ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 11. 
 

ʊʘʙʣʠʮʘ 11 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Coils 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʄʦʜʫʣʴ 1 

  0 ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ  ʈʫʯ* 

  1 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 1  ɸʚʪ 

  2 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 2  ʈʫʯ 

  3 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 3  ʈʫʯ 

  5 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ1  ɼʘ 

  7 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ2  ɼʘ 

            ʇʨʠʤʝʯʘʥʠʝ: ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʢʣʘʜʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʉʊʄ 

 

 ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʘ (ʥʘʙʦʨ 1) ʧʦʜʙʠʨʘʶʪʩʷ ʧʨʠ ʇʅʈ. 
 

2.5.2 ʇʨʠʤʝʨ 2: ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʠʟ ʛʘʟʦʧʨʦʚʦʜʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʛʘʟʦʧʨʦʚʦʜ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʫʟʣʝ ʨʝʜʫʮʠʨʦʚʘʥʠʷ (ʋʈɻ) ʩ ʠʟʤʝʥʷʝʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʘʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʫʟʣʘ ʛʘʟʦʧʨʦʚʦʜʦʚ. 

ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ï ʢʣʘʧʘʥʳ-ʨʝʛʫʣʷʪʦʨʳ Mokveld, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʋʈɻ 

(ʧʨʠʤʝʨ ï ʋʈɻ6-7 ʚ ʧʘʨʥʳʭ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʪʨʫʙʘʭ). ʇʨʠ ʨʘʟʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʘʚʣʝʥʠʷ ʟʘ ʨʝʛʫʣʷʪʦʨʦʤ ʠʣʠ ʧʝʨʝʜ ʨʝʛʫʣʷʪʦʨʦʤ ʩ ʧʦʤʦʱʴ ʁ

ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ Mokveld, ʘ ʪʘʢʞʝ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʧʝʨʝʜ ʋʈɻ ʠ ʧʦʩʣʝ ʋʈɻ. ɺʥʝʰʥʠʡ ʚʠʜ 

ʦʢʥʘ ʩ ʤʥʝʤʦʩʭʝʤʦʡ ʫʯʘʩʪʢʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʇʆ çɿʦʥʜè ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 

10.  
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ʈʠʩʫʥʦʢ 10 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠ ʟʘʜʘʯʝ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʩ ʧʝʨʝʤʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ 
 

ʈʝʰʝʥʠʝ: ʅʘ ʦʜʠʥ ʋʈɻ ʪʨʝʙʫʝʪʩʷ ʜʚʘ ʤʦʜʫʣʷ ʕʈ-04. ʅʘ ɸʎʇ1 ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ 

ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʧʦʣʦʞʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʧʘʨʳ (ʧʨʠʤʝʨ: 6 ʠ 7) Mokveld. ʅʘ ɸʎʇ2 ʤʦʜʫʣʷ 1 

ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʈʚʭ ʋʈɻ. ʅʘ ɸʎʇ2 ʤʦʜʫʣʷ 2 ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʈʚʳʭ ʋʈɻ. ɺʳʭʦʜʳ ʤʦʜʫʣʝʡ 

ʟʘʚʦʜʷʪʩʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʚʠʞʢʘʤʠ Mokveld (ʧʨʠʤʝʨ: 6 ʠ 7). ɺʝʨʭʥʠʡ ʧʦ ʨʠʩʫʥʢʫ ʛʘʟʦʧʨʦʚʦʜ 

ʇʦʯʠʥʢʠ-ʀʟʦʙʠʣʴʥʳʡ (ʇʆʏ), ʥʠʞʥʠʡ ʟʘ ʋʈɻ6-7 ï ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ ï ʎʝʥʪʨ (ʉʂʎ). ɺ ʦʙʦʠʭ 

ʤʦʜʫʣʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʨʝʛʫʣʷʪʦʨ, ʯʝʪʳʨʝ ʥʘʙʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʢʦʥʪʫʨʳ:  

- ʥʘʧʨʘʚʣʝʥʠʝ ʛʘʟʘ ʇʆʏ-ʉʂʎ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦ ʩʝʙʷ (ʥʘʙʦʨ 1); 

- ʥʘʧʨʘʚʣʝʥʠʝ ʛʘʟʘ ʇʆʏ-ʉʂʎ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʩʣʝ ʩʝʙʷ (ʥʘʙʦʨ 2); 

- ʥʘʧʨʘʚʣʝʥʠʝ ʛʘʟʘ ʉʂʎ-ʇʆʏ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʩʣʝ ʩʝʙʷ (ʥʘʙʦʨ 3); 

- ʥʘʧʨʘʚʣʝʥʠʝ ʛʘʟʘ ʉʂʎ-ʇʆʏ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦ ʩʝʙʷ (ʥʘʙʦʨ 4). 
 

ʄʦʜʫʣʠ ʨʘʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʦ ʩ ʦʙʤʝʥʦʤ ʠʟʤʝʨʝʥʠʷʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ CAN (ʤʠʥʠ-ʢʘʙʝʣʴ 

ʩʦʝʜʠʥʷʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʲʝʤʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʘ ʤʦʜʫʣʷ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʜʦ 

ʠ ʧʦʩʣʝ ʋʈɻ, ʦʜʠʥ ʩʠʛʥʘʣ ʠʟʤʝʨʷʝʪʩʷ ɸʎʇ ʤʦʜʫʣʷ, ʜʨʫʛʦʡ ʩʠʛʥʘʣ, ʧʦʩʪʫʧʘʝʪ ʧʦ CAN. 

ʇʨʠ ʨʘʙʦʪʝ ʦʜʥʦʛʦ ʥʘʙʦʨʘ, ʜʘʥʥʳʝ ʬʠʣʴʪʨʦʚ ʜʨʫʛʠʭ ʥʘʙʦʨʦʚ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ, ʯʪʦʙʳ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʥʘ ʥʘʙʦʨ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʘʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Holdings ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 12. 
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ʊʘʙʣʠʮʘ 12 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Holding 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ʄʦʜʫʣʴ 1 ʄʦʜʫʣʴ 2 

    0 ʀʩʪʦʯʥʠʢ ʧʦʣʦʞʝʥʠʷ ʀʄ Uint16 ɸʎʇ1 ɸʎʇ1 

  18 ɸʎʇ1 can ʠʜʝʥʪʠʬʠʢʘʪʦʨ Uint16 0 0 

  32 ɸʎʇ2 can ʠʜʝʥʪʠʬʠʢʘʪʦʨ Uint16 1 2 

  41 ʈʝʛʫʣʷʪʦʨ1 ʊʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ  Uint16 ʘʧʝʨʠʦʜ. ʘʧʝʨʠʦʜ. 

  42 
ʈʝʛʫʣʷʪʦʨ1 ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ 

ʟʘʜʘʥʠʷ 

Float 
100 ʩʝʢ 100 ʩʝʢ 

  86 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ Uint16 ɸʎʇ2 CAN (1)*  

  93 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʌʫʥʢʮʠʷ  Uint16 ʦʙʨʘʪʥʘ ̫ ʦʙʨʘʪʥʘʷ 

  96 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  Uint16 CAN (2)*  ɸʎʇ2 

103 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʌʫʥʢʮʠʷ  Uint16 ʧʨʷʤʘʷ ʧʨʷʤʘʷ 

106 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  Uint16 ɸʎʇ2 CAN (1)*  

113 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʌʫʥʢʮʠʷ  Uint16 ʧʨʷʤʘʷ ʧʨʷʤʘʷ 

116 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  Uint16 CAN (2)*  ɸʎʇ2 

123 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ4 ʌʫʥʢʮʠʷ  Uint16 ʦʙʨʘʪʥʘʷ ʦʙʨʘʪʥʘʷ 

            ʇʨʠʤʝʯʘʥʠʝ: ɹʠʪʳ 0é2 ʩʦʜʝʨʞʘʪ ʠʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; ʙʠʪʳ 3é15 ʩʦʜʝʨʞʘʪ 

                                ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʩʳʣʢʠ CAN 
 

ʅʘʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Coils ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 13. 

 

ʊʘʙʣʠʮʘ 13 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Coils 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʄʦʜʫʣʴ 1 ʄʦʜʫʣʴ 2 

 0 ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ  ʈʫʯ* ʈʫʯ* 

 1 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 1  ɸʚʪ ɸʚʪ 

 2 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 2  ʈʫʯ ʈʫʯ 

 3 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 3  ʈʫʯ ʈʫʯ 

 5 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ1  ɼʘ ɼʘ 

 7 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ2  ɼʘ ɼʘ 

            ʇʨʠʤʝʯʘʥʠʝ: ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʢʣʘʜʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʉʊʄ 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʦʚ (ʥʘʙʦʨʳ 1-4) ʧʦʜʙʠʨʘʶʪʩʷ ʧʨʠ ʇʅʈ. 
 

2.5.3 ʇʨʠʤʝʨ 3: ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʥʘ ʙʘʡʧʘʩʥʦʡ ʣʠʥʠʠ ɻʈʉ ʩ ʧʦʩʪʦʷʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʛʘʟʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʜʘʚʣʝʥʠʝ ʟʘ ʨʝʛʫʣʷʪʦʨʦʤ, ʠʩʧʦʣʴʟʫʷ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʟʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ï ʢʣʘʧʘʥʦʤ-ʨʝʛʫʣʷʪʦʨʦʤ Rotork (ʈʚʳʭ ɻʈʉ) ʠ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ 

Rotork. ʇʨʠ ʨʘʙʦʪʝ ʥʘ ʙʘʡʧʘʩʝ ʢʨʘʥʳ ʥʠʪʦʢ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʟʘʢʨʳʪʳ, ʚʳʭʦʜʥʦʡ ʢʨʘʥ ɻʈʉ ʦʪʢʨʳʪ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ ʚ ʇʆ çɿʦʥʜè ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 11. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʞʠʚʫʯʝʩʪʠ ʧʨʠ ʦʙʨʳʚʝ ʮʝʧʝʡ ʜʘʪʯʠʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʧʦ ʦʜʥʦʤʫ ʠʟ ʪʨʝʭ 

ʜʘʪʯʠʢʦʚ (ʦʪʤʝʯʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 11), ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʢʨʠʪʝʨʠʶ 

ʩʠʩʪʝʤʦʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʤʘʥʜʦʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘʙʦʨʘ. 
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ʈʠʩʫʥʦʢ 11 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʠ ʟʘʜʘʯʝ ʨʝʜʫʮʠʨʦʚʘʥʠʷ ʚ ʉɸʋ ɻʈʉ 
 

 ʈʝʰʝʥʠʝ: ʊʨʝʙʫʝʪʩʷ ʜʚʘ ʤʦʜʫʣʷ ʕʈ-04. ʇʝʨʚʳʡ ʤʦʜʫʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʘ 

ʚʪʦʨʦʡ ʧʝʨʝʜʘʸʪ ʧʦ ʠʥʪʝʨʬʝʡʩʫ CAN ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ ʠʟʤʝʨʝʥʠʷ. ʅʘ 

ɸʎʇ1 ʧʝʨʚʦʛʦ ʤʦʜʫʣʷ ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʧʦʣʦʞʝʥʠʷ Rotork. ʅʘ ɸʎʇ2 ʧʝʨʚʦʛʦ ʤʦʜʫʣʷ ʟʘʚʦʜʠʪʩʷ 

ʩʠʛʥʘʣ ʈʚʳʭ ɻʈʉ. ʅʘ ɸʎʇ1 ʚʪʦʨʦʛʦ ʤʦʜʫʣʷ ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʈʨʝʜ1, ʥʘ ɸʎʇ2 ʚʪʦʨʦʛʦ ʤʦʜʫʣʷ 

ʟʘʚʦʜʠʪʩʷ ʩʠʛʥʘʣ ʈʨʝʜ2. ɺʳʭʦʜ ʧʝʨʚʦʛʦ ʤʦʜʫʣʷ ʟʘʚʦʜʠʪʩʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʚʠʞʢʦʡ Rotork. 

ɺ ʧʝʨʚʦʤ ʤʦʜʫʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʨʝʛʫʣʷʪʦʨ, ʪʨʠ ʥʘʙʦʨʘ. ɺʦ ʚʪʦʨʦʤ ʤʦʜʫʣʝ ʨʝʛʫʣʷʪʦʨ ʦʪʢʣʶʯʝʥ. 

ʅʘʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Holdings ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 14. 
 

ʊʘʙʣʠʮʘ 14 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Holding 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʌʦʨʤʘʪ ʄʦʜʫʣʴ 1 ʄʦʜʫʣʴ 2 

0 ʀʩʪʦʯʥʠʢ ʧʦʣʦʞʝʥʠʷ ʀʄ Uint16 ɸʎʇ1 MODBUS 

18 ɸʎʇ1 can ʠʜʝʥʪʠʬʠʢʘʪʦʨ Uint16 0 1 

32 ɸʎʇ2 can ʠʜʝʥʪʠʬʠʢʘʪʦʨ Uint16 0 2 

41 ʈʝʛʫʣʷʪʦʨ1 ʊʠʧ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ  Uint16 ʘʧʝʨʠʦʜ 1 

42 ʈʝʛʫʣʷʪʦʨ1 ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ Float 100 ʩ 100 

86 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ Uint16 ɸʎʇ2 MODBUS 

93 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ1 ʌʫʥʢʮʠʷ  Uint16 ʧʨʷʤʘʷ ʧʨʷʤʘʷ 

96 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  Uint16 CAN (1)*  MODBUS 

103 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ2 ʌʫʥʢʮʠʷ  Uint16 ʇʨʷʤʘʷ ʇʨʷʤʘʷ 

106 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʀʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  Uint16 CAN (2) MODBUS 

113 ʈʝʛʫʣʷʪʦʨ1 ʅʘʙʦʨ3 ʌʫʥʢʮʠʷ  Uint16 ʧʨʷʤʘ ̫ ʇʨʷʤʘʷ 

          ʇʨʠʤʝʯʘʥʠʝ: ɹʠʪʳ 0é2 ʩʦʜʝʨʞʘʪ ʠʩʪʦʯʥʠʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ; ʙʠʪʳ 3é15 ʩʦʜʝʨʞʘʪ  

                                 ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʩʳʣʢʠ CAN 
 

ʅʘʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʕʈ-04 ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ Coils ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 15. 
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ʊʘʙʣʠʮʘ 15 ï ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ Coils 

ɸʜʨʝʩ ʇʘʨʘʤʝʪʨ ʄʦʜʫʣʴ 1 ʄʦʜʫʣʴ 2 

0 ʈʝʞʠʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ  ʈʫʯ* ʈʫʯ 

1 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 1  ɸʚʪ ʈʫʯ 

2 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 2  ʈʫʯ ʈʫʯ 

3 ʈʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ 3  ʈʫʯ ʈʫʯ 

5 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ1  ɼʘ ʅʝʪ 

7 ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ɸʎʇ2  ɼʘ ʅʝʪ 

            ʇʨʠʤʝʯʘʥʠʝ: ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʢʣʘʜʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʉʊʄ 
 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʷʪʦʨʦʚ (ʥʘʙʦʨʳ 1-4) ʧʦʜʙʠʨʘʶʪʩʷ ʧʨʠ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ 

ʨʘʙʦʪʘʭ (ʇʅʈ). 

 

2.6 ʇʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 
 

 

2.6.1. ɺ ʩʠʩʪʝʤʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʢʦʤʧʣʝʢʩʘ ñʄʘʛʠʩʪʨʘʣʴ-2ò ʦʙʨʘʟʫʝʪʩʷ ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ 

ɹɼ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʨʝʛʫʣʷʪʦʨʘ ʤʦʜʫʣʷ. ɼʣʷ ʪʠʧʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ:  

- ʟʘʜʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʈʚʳʭ ʟʘʜ); 

- ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʨʝʥʠʷʤ ɸʎʇ1, ɸʎʇ2 (ʧʦʣʦʞʝʥʠʝ, ʠʟʤʝʨʝʥʠʷ ʜʘʪʯʠʢʦʚ); 

- ʟʘʜʘʯʘ (ʥʘʟʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ) ʩ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʚ ʥʘʟʚʘʥʠʠ ʩʦʩʪʦʷʥʠʡ ʣʠʙʦ ʩʦʯʝʪʘʥʠʷ 

ʭʦʜʘ ʛʘʟʘ ʠ ʢʨʠʪʝʨʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦ-ʧʦʩʣʝ (ʧʨʠʤʝʨ 2 ʧ. 2.5.2), ʣʠʙʦ ʥʦʤʝʨ ʜʘʪʯʠʢʘ (ʧʨʠʤʝʨ 3 

ʧ. 2.5.3) - ʵʪʦ ʧʘʨʘʤʝʪʨ ʤʦʜʫʣʷ ñʪʝʢʫʱʠʡ ʥʘʙʦʨò; 

- ʨʝʞʠʤ ʨʝʛʫʣʷʪʦʨʘ (ʨʫʯʥʦʡ-ʘʚʪʦʤʘʪ); 

- ʩʦʩʪʦʷʥʠʝ ʨʝʛʫʣʷʪʦʨʘ; 

- ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ; 

- ʟʘʜʘʥʠʝ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ; 

- ʬʣʘʛʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ɸʎʇ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ ʚ ʇʆ çɿʦʥʜè ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 12 ï ʇʨʠʤʝʨ ʚʠʜʝʦʢʘʜʨʘ ʇʋ 
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2.5 ʅʘʩʪʨʦʡʢʘ ʤʦʜʫʣʷ 

 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-04 ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʇʆ zond2006 ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

ɿʦʥʜ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʜʫʣʴ ʕʈ-04 ʢ ʢʦʤʧʴʶʪʝʨʫ ʩ 

zond2006 ʣʦʢʘʣʴʥʦ (ʧʨʠ ʨʘʙʦʪʝ ʩʝʨʚʠʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ) ʠʣʠ ʫʜʘʣʝʥʥʦ (ʤʦʜʫʣʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʂʇ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è ʩ ʜʦʩʪʫʧʦʤ ʩ ʇʋ). 

ɼʦʩʪʫʧ ʢ ʦʢʥʫ ʩʝʨʚʠʩʘ ʤʦʜʫʣʷ ʯʝʨʝʟ ʛʣʘʚʥʦʝ ʤʝʥʶ (/ʀʥʩʪʨʫʤʝʥʪʳ/ʩʝʨʚʠʩ ʤʦʜʫʣʷ ʕʈ-04). 

ʇʨʠ ʣʦʢʘʣʴʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ɿʦʥʜ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʫʱʝʥ ʩ ɹɼ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʠʥʪʝʨʬʝʡʩ ʢ ʤʦʜʫʣʶ ʢʘʢ ʢ ʢʦʥʪʨʦʣʣʝʨʫ modbus. ʇʨʠ ʫʜʘʣʝʥʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ɹɼ ʂʇ. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʧʦʜʢʣʶʯʝʥʠʷ ï ʣʦʢʘʣʴʥʦʝ ʠʣʠ ʫʜʘʣʝʥʥʦʝ (ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʳʙʦʨ ʫʟʣʘ ʊʄ), ʟʘʪʝʤ ʧʨʦʠʟʦʡʜʝʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʤʦʜʫʣʝʡ ʕʈ-04 ʚ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʫʜʘʣʝʥʥʦʡ 

ʣʠʥʠʠ ʠ ʩʧʠʩʦʢ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʜʣʷ ʚʳʙʦʨʘ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʦʜʫʣʷ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩʝʨʚʠʩʘ 

ʤʦʜʫʣʷ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 13. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 13 ï ʆʢʥʦ ʩʝʨʚʠʩʘ ʤʦʜʫʣʷ ʕʈ-04 

 

ɺ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩʫʥʢʝ 13 ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʫʣʝʡ 

ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è: 

- ʥʦʤʝʨ ʣʠʥʠʠ modbus-master ʫʜʘʣʝʥʥʦʛʦ (ʣʦʢʘʣʴʥʦʛʦ) ʫʟʣʘ; 

- ʥʦʤʝʨ ʢʦʥʪʨʦʣʣʝʨʘ (ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ) ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ modbus-master ʫʟʣʘ; 

- ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ ʤʦʜʫʣʷ; 

- modbus - ʘʜʨʝʩ ʤʦʜʫʣʷ; 

1 
 

2 
 

3 
 

4 
 

ʅʘʙʦʨʳ ʧʘʨʘʤʝʪʨʦʚ 
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- ʥʘʟʚʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ - ʤʦʜʫʣʷ ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʋʉʆ modbus-master ʫʟʣʘ; 

- ʢʦʤʘʥʜʘ MMB - ʥʘʟʚʘʥʠʝ ʚʳʧʦʣʥʷʶʱʝʡʩʷ ʢʦʤʘʥʜʳ ʩʣʫʞʙʳ ʫʜʘʣʝʥʥʦʛʦ ʩʝʨʚʠʩʘ; 

- ʨʝʟʫʣʴʪʘʪ - ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ. 

ɺʦ ʚʪʦʨʦʡ ʩʚʝʨʭʫ ʣʝʚʦʡ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩʫʥʢʝ 13 ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʟʘʜʘʥʠʷ ʠ ʩʠʛʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʉʪʦʣʙʮʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʛʫʣʷʪʦʨʘʤ; ʩʪʨʦʢʠ ï ʧʘʨʘʤʝʪʨʘʤ. ʇʘʨʘʤʝʪʨʳ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 16. 

 

ʊʘʙʣʠʮʘ 16 ï ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-04 (1) 

 

ɺ ʪʘʙʣʠʮʝ 17 ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʤʦʜʫʣʷ, ʧʘʨʘʤʝʪʨʳ ʦʙʤʝʥʘ ʧʦ ʰʠʥʝ CAN 

ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʣʠʙʨʦʚʢʦʡ ʢʘʥʘʣʦʚ ʠʟʤʝʨʝʥʠʷ (ʪʨʝʪʴʷ ʩʚʝʨʭʫ ʣʝʚʘʷ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩʫʥʢʝ 

13). 

 

ʊʘʙʣʠʮʘ 17 ï ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-04 (2) 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʈʝʛ1 ɺʢʣ ʈʘʟʨʝʰʝʥʠʝ/ʟʘʧʨʝʱʝʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʤ 1 

ʈʝʛ2 ɺʢʣ ʈʘʟʨʝʰʝʥʠʝ/ʟʘʧʨʝʱʝʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʤ 2 

ʈʝʛ3 ɺʢʣ ʈʘʟʨʝʰʝʥʠʝ/ʟʘʧʨʝʱʝʥʠʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʤ 3 

ɸʛʨʝʛʘʮʠʷ ʌʫʥʢʮʠʷ ʘʛʨʝʛʘʮʠʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʨʝʛʫʣʷʪʦʨʦʚ 

ʀʩʪ. ʩʝʯʝʥ ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥ. 

ɸʎʇ1 CAN ID ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ɸʎʇ1 ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʰʠʥʫ CAN 

ɸʎʇ2 CAN ID ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ɸʎʇ2 ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʰʠʥʫ CAN 

ɸʎʇ1 ɼʦʩʪʦʚ ʉʠʛʥʘʣʠʟʘʮʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ɸʎʇ1 

ɸʎʇ2 ɼʦʩʪʦʚ ʉʠʛʥʘʣʠʟʘʮʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ɸʎʇ2 

ʉʝʯʝʥʠʝ ʊʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʢʦʜʝ ɸʎʇ 

ʈʫʯ. ʫʧʨʘʚ ʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʝʤ ʠʩʧʦʣʥʠʪ. ʤʝʭʘʥʠʟʤʘ ʚ ʢʦʜʘʭ ɸʎʇ 

ʄʦʜʫʣʴ ɺʢʣ ʈʘʟʨʝʰʝʥʠʝ/ʟʘʧʨʝʱʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ɺʳʭʦʜ ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪ. ʤʝʭʘʥʠʟʤʦʤ ʚ ʢʦʜʘʭ ɸʎʇ 

ɸʎʇ1 ʂʘʣʠʙʨ ʋʧʨʘʚʣʝʥʠʝ ʢʘʣʠʙʨʦʚʢʦʡ ɸʎʇ1 

ɸʎʇ2 ʂʘʣʠʙʨ ʋʧʨʘʚʣʝʥʠʝ ʢʘʣʠʙʨʦʚʢʦʡ ɸʎʇ2 

ɸʎʇ1 ʈʘʩʰʠʨ ʈʘʟʨʝʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ ɸʎʇ1 

ɸʎʇ2 ʈʘʩʰʠʨ ʈʘʟʨʝʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʩʠʛʥʘʣʘ ɸʎʇ2 

ʆʪʣʦʞ ʩʪʘʨʪ ɺʨʝʤʷ ʦʪʣʦʞʝʥʥʦʛʦ ʩʪʘʨʪʘ ʚ ʤʩ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʤʦʜʫʣʴ 

 

ɺ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩʫʥʢʝ 13, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʣʝʚʦʤ - ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ, ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʫʣʷʪʦʨʘ. ɺ ʥʠʞʥʝʡ ʩʪʨʦʯʢʝ 

ʪʘʙʣʠʮʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʚʨʝʤʷ ʚ ʤʩ ʟʘʩʳʣʢʠ ʟʥʘʯʝʥʠʡ ʦʪ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠ  ʠʥʜʠʢʘʮʠʷ ʦʰʠʙʢʠ flash-ʧʘʤʷʪʠ ʤʦʜʫʣʷ. 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʅʘʙʦʨ ʅʦʤʝʨ ʨʘʙʦʯʝʛʦ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ 

ʂʘʥʘʣ ʇ 

ɺʥʫʪʨʝʥʥʠʝ ʧʘʨʘʤʝʪʨʳ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʂʘʥʘʣ ʀ 

ʂʘʥʘʣ ɼ 

ʌʠʣʴʪʨ ʟʘʜʘʥ ɺʳʙʦʨ ʪʠʧʘ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ 

ʇʦʩʪ ʚʨʝʤ ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ 

ʄʘʢʩ ʩʢʦʨ ʇʘʨʘʤʝʪʨ ʩʢʦʨʦʩʪʴ ʜʣʷ ʬʠʣʴʪʨʘ ʟʘʜʘʥʠʷ ʪʠʧʘ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ɺʳʭ ʬʠʣ ʟʘʜ ɿʘʜʘʥʠʝ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ, ʦʙʨʘʙʦʪʘʥʥʦʝ ʬʠʣʴʪʨʦʤ 

ʌʠʣʴʪ ʆʉ ɺʳʙʦʨ ʪʠʧʘ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ɻʣʫʙʠʥʘ ʇʘʨʘʤʝʪʨ ʬʠʣʴʪʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ɺʳʭ ʬʠʣ ʆʉ ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʜʣʷ ʨʝʛʫʣʷʪʦʨʘ, ʦʙʨʘʙʦʪʘʥʥʘʷ ʬʠʣʴʪʨʦʤ ʆʉ 
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ɺ ʪʘʙʣʠʮʝ ʥʘ ʨʠʩʫʥʢʝ 13 ʩʧʨʘʚʘ ʧʦʢʘʟʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʩʝʭ ʥʘʙʦʨʦʚ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʛʫʣʷʪʦʨʘ. ʉʪʦʣʙʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʛʫʣʷʪʦʨʘʤ, ʩʪʨʦʢʠ ï ʧʘʨʘʤʝʪʨʘʤ ʥʘʙʦʨʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʤʦʜʫʣʴ ʭʨʘʥʠʪ ʯʝʪʳʨʝ ʥʘʙʦʨʘ. ʇʘʨʘʤʝʪʨʳ ʦʜʥʦʛʦ ʥʘʙʦʨʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 18. 

 

ʊʘʙʣʠʮʘ 18 ï ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʕʈ-04 (3) 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʋʩʪʘʚʢʘ ɿʘʜʘʥʠʝ ʟʥʘʯʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʆʉ ɿʥʘʯʝʥʠʝ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʀʩʪʦʯ ʆʉ ʀʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʘʨʘʤʝʪʨʝ 

CAN ID ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʆʉ ʚ ʰʠʥʝ CAN 

ʂʧ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ Kʠ 

Kʜ 

ʇʨʝʦʙʨʘʟ ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʨʝʛʫʣʷʪʦʨʘ 

 
 

2.6 ʅʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʦʚ 
 

 

ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʪʨʦʡʢʘ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ ʵʪʦ ʦʩʪʘʸʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. 

ɼʘʣʝʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʬʦʨʤʝ ʃʘʧʣʘʩʘ (ʊɸʋ). 
 

2.6.1 ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʜʠʥʘʤʠʢʠ.  

ʉʯʠʪʘʝʤ, ʯʪʦ ʦʙʲʝʢʪ - ʠʥʝʨʮʠʦʥʥʦʝ ʟʚʝʥʦ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ.  
 

Wo(s) = 
))1()1(( +³³+³ sTesTm

K
, 

 

ʛʜʝ - Tm - ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʸʤʘ ʛʘʟʘ ʚ ʪʨʫʙʝ, 

Te - ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʟʘʜʚʠʞʢʠ ʦʪ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, 

Tm>Te, ʪʨʝʙʦʚʘʥʠʝ ʢ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ - ʦʙʲʝʢʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ  
 

Wʟʘʤ(s) = 
)1(

1

+³sTr
,  

 

ʧʦ ʜʠʥʘʤʠʢʝ ʥʝʩʢʦʣʴʢʦ ʙʳʩʪʨʝʝ ʨʘʟʦʤʢʥʫʪʦʛʦ ʦʙʲʝʢʪʘ, ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ Tr Ò Tm,  

ʪʦʛʜʘ ʩ ʫʯʝʪʦʤ ʬʦʨʤʫʣʳ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ)  
 

Wʟʘʤ(s) = Wʧʨ(s)/(1+Wʧʨ(s)Wʦʙʨ(s)), 
 

ʛʜʝ Wʟʘʤ(s), Wʧʨ(s), Wʦʙʨ(s) ï ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʷʤʦʛʦ 

ʢʘʥʘʣʘ ʢʦʥʪʫʨʘ ʠ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʘ ʢʦʥʪʫʨʘ.  
 

Wʧʨ(s) = Wʨ(s)Wo(s), 
 

ʛʜʝ Wʨ(s), - ʥʝʠʟʚʝʩʪʥʘʷ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʠ ʨʝʛʫʣʷʪʦʨʘ, 

ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ: 
 

ʂʧ = (Tm + ʊe) / (KĬTr),                   (2) 
 

ʂʠ = 
TrK³

1
,                       (3) 

 

ʂʜ = 
TrK

TeTm

³

³
.                      (4) 

 

ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʩʤʦʪʨʝʪʴ ʥʘ Tr ʢʘʢ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʨʘʟʤʝʨʥʦʩʪʠ ʚʨʝʤʝʥʠ, 

ʚʢʣʶʯʠʚʰʠʡ ʚ ʩʝʙʷ ʂ, ʠ ʩʯʠʪʘʪʴ ʂ=1. 

ʇʨʠ ʊʝ=0 ʨʝʛʫʣʷʪʦʨ ʩʪʘʥʦʚʠʪʩʷ ʇʀ, ʂʜ=0. 
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ʇʨʝʠʤʫʱʝʩʪʚʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʘ (ʧʦʠʩʢ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ) ʧʨʦʠʩʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʪʝʛʦʨʠʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ (Tm, Te) ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʝʯʥʦʡ ʩʠʩʪʝʤʝ (Tr), ʘ ʥʝ ʥʘʧʨʷʤʫʶ (Kʧ, Kʠ, Kʜ), ʧʨʠ ʵʪʦʤ ʤʝʞʜʫ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʞʝʣʘʝʤʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ. 
 

 2.6.1 ʇʦʨʷʜʦʢ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠ ʥʘʣʘʜʢʝ ʥʘ ʦʙʲʝʢʪʝ. 
 

1. ʇʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʝʜʠʥʩʪʚʦ ʨʘʟʤʝʨʥʦʩʪʠ ʨʝʛʫʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʫʩʪʘʚʦʢ. 

2. ʇʨʦʚʝʨʠʪʴ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʧʦʜ ʧʨʠʢʣʘʜʥʫʶ ʟʘʜʘʯʫ. 

3. ʇʨʦʚʝʨʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʩʝʯʝʥʠʝʤ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʨʝʛʫʣʷʪʦʨʘ. 

4. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

5. ʆʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʫʩʪʘʚʢʠ, ʪʝʩʪʦʚʳʝ ʧʨʠʨʘʱʝʥʠʷ, ʥʘʯʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. 

6. ʀʪʝʨʘʪʠʚʥʦ (ʧʦ ʰʘʛʘʤ) ʥʘʩʪʨʦʠʪʴ ʨʝʛʫʣʷʪʦʨ (ʤʝʥʷʷ ʊr ʠ Tm). ʋʤʝʥʴʰʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

Tr ʧʦʚʳʰʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʤʦʱʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʘ, ʥʦ ʧʨʠ ʠʟʣʠʰʥʝʤ ʫʤʝʥʴʰʝʥʠʠ ʜʘʝʪ 

ʜʨʝʙʝʟʛ ʠ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ. ʀʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨ Tm, ʤʳ ʤʝʥʷʝʤ ʩʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʲʝʢʪʝ: 

ʪʝʤ ʙʦʣʴʰʝ Tm, ʪʝʤ ʙʦʣʝʝ ʠʥʝʨʪʥʳʤ ʤʳ ʝʛʦ ʧʨʝʜʩʪʘʚʣʷʝʤ. ɽʩʣʠ ʦʙʲʝʢʪ ʤʝʜʣʝʥʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ 

ʩʠʛʥʘʣ ʨʝʛʫʣʷʪʦʨʘ, ʦʥ ʠʥʝʨʪʥʝʝ, ʯʝʤ ʤʳ ʜʫʤʘʝʤ, ʠ ʥʘʜʦ ʫʚʝʣʠʯʠʪʴ Tm. ɽʩʣʠ ʦʙʲʝʢʪ ʢʦʣʝʙʣʝʪʩʷ 

ʠ ʜʝʣʘʝʪ ʣʠʰʥʠʝ ʜʚʠʞʝʥʠʷ ʥʘʜʦ ʫʤʝʥʴʰʠʪʴ Tm. 

 
 

2.7 ʇʨʠʥʮʠʧʳ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʠ 
 

 

ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʤʝʪʦʜʠʢʠ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ ʠʩʧʦʣʴʟʫʝʤ ʤʦʜʝʣʴ ʧʦʜʩʠʩʪʝʤʳ 

Simulink ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Matlab 7.0. ʄʦʜʝʣʴ ʩʦʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʠʟ 

ʩʪʘʥʜʘʨʪʥʳʭ ʙʣʦʢʦʚ Matlab, ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ ode45, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʰʘʛ 5 ʩʝʢ. (ʧʨʠʤʝʨʥʦ ʪʘʢʪ ʜʠʩʢʨʝʪʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ) ʠ ʩʪʘʥʜʘʨʪʥʫʶ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 0,001. ɺʩʝ ʩʠʛʥʘʣʳ ʥʦʨʤʠʨʦʚʘʥʳ, ʙʝʟʨʘʟʤʝʨʥʳ. ʍʦʜ ʟʘʜʚʠʞʢʠ ï 1+1. 

ʕʢʩʧʝʨʠʤʝʥʪ ʦʭʚʘʪʳʚʘʝʪ 600 ʩʝʢ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ ʧʦʜʘʝʪʩʷ ʩʠʛʥʘʣ 0,4 (ʠʤʠʪʠʨʫʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʨʝʛʫʣʷʪʦʨʘ ʚ ʨʘʙʦʯʠʡ ʨʝʞʠʤ); 

- ʯʝʨʝʟ 200 ʩʝʢ. ʢ ʥʝʤʫ ʜʦʙʘʚʣʷʝʪʩʷ 0,05 (ʠʤʠʪʠʨʫʝʪʩʷ ʪʠʧʠʯʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʘʜʘʥʠʷ); 

- ʝʱʝ ʯʝʨʝʟ 200 ʩʝʢ. ʢ ʩʠʛʥʘʣʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʦʙʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣ sin ʘʤʧʣʠʪʫʜʦʡ 0,01, 

ʧʝʨʠʦʜʘ 2 ʤʠʥ. (ʠʤʠʪʠʨʫʝʪʩʷ ʚʣʠʷʥʠʝ ʩʨʝʜʳ ʥʘ ʦʙʲʝʢʪ). 

ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʘʭ 14, 15-ʘ ʠ 15-ʙ ʧʨʠʚʝʜʝʥʳ ʤʦʜʝʣʴ ʠ ʦʢʥʘ ʧʘʨʘʤʝʪʨʦʚ ʙʣʦʢʦʚ ʦʙʲʝʢʪʘ ʠ 

ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 14 ï ʄʦʜʝʣʴ ʢʦʥʪʫʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ Matlab 

 

ɿʘʜʘʯʘ ʥʘʩʪʨʦʡʢʠ ï ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʘʠʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 15-ʚ ʠ 15-ʛ ʩʠʥʠʡ ʛʨʘʬʠʢ ï ʩʠʛʥʘʣ ʧʦʩʣʝ ʚʭʦʜʥʦʛʦ ʬʠʣʴʪʨʘ (ʟʘʜʘʥʠʷ), ʟʝʣʝʥʳʡ ï 

ʩʠʛʥʘʣ ʚʳʭʦʜʘ ʩʠʩʪʝʤʳ, ʢʨʘʩʥʳʡ ï ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʛʦʣʫʙʦʡ ï ʩʠʛʥʘʣ ʰʫʤʘ ʧʦ ʚʳʭʦʜʫ 

ʩʠʩʪʝʤʳ (ʠʤʠʪʠʨʫʝʪ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

ʈʠʩʫʥʦʢ 15 ï ʇʘʨʘʤʝʪʨʳ ʠ ʛʨʘʬʠʢʠ ʤʦʜʝʣʠ ʢʦʥʪʫʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ Matlab 

 

 2.7.1 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ 
 

1. ɺʳʙʨʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʩʢʦʨʦʩʪʠ ʜʣʷ ʚʭʦʜʥʦʛʦ ʬʠʣʴʪʨʘ. 

ʌʠʣʴʪʨ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʨʘʩʪʘʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʦ ʟʘʜʘʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʏʝʤ ʤʝʜʣʝʥʥʝʝ ʥʘʨʘʩʪʘʝʪ ʩʠʛʥʘʣ, ʪʝʤ ʣʫʯʰʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʤʝʥʝʝ ʜʠʥʘʤʠʯʝʥ 

ʩʠʛʥʘʣ ʦʰʠʙʢʠ ʠ ʤʝʥʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʩʢʘʯʢʦʚ ʩʠʛʥʘʣʦʚ ʚʦ ʚʩʝʤ ʢʦʥʪʫʨʝ. ʄʦʞʥʦ ʙʫʜʝʪ 

ʧʦʚʳʩʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʫ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ. ʉʣʠʰʢʦʤ ʤʝʜʣʝʥʥʳʡ 

ʬʠʣʴʪʨ ʩʥʠʞʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʠʣʴʪʨʘ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ɺ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʝʨʮʠʦʥʥʳʡ ʬʠʣʴʪʨ, ʘ ʥʝ ʦʛʨʘʥʠʯʠʪʝʣʴ ʩʢʦʨʦʩʪʠ, ʥʦ ʫ ʥʝʛʦ ʪʘʢʞʝ 

ʦʜʠʥ ʧʘʨʘʤʝʪʨ, ʟʘʤʝʜʣʷʶʱʠʡ ʥʘʨʘʩʪʘʥʠʝ ʩʠʛʥʘʣʘ Tf. ʅʘ ʨʠʩʫʥʢʘʭ ʧʘʨʘʤʝʪʨʳ Tm, Te ʦʙʲʝʢʪʘ ʠ 

ʨʝʛʫʣʷʪʦʨʘ ʩʦʚʧʘʜʘʶʪ, ʩʣʝʚʘ Tf=0,5, ʩʧʨʘʚʘ Tf=15. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʠʟʤʝʥʝʥʠʷʭ ʟʘʜʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ.  
 

2. ʋʩʪʘʥʦʚʠʪʴ ʊʝ=0, Tm, Tr=0,5é0,8Tm, ʘ Tm - ʚ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ Tm ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʦʜʘʪʴ ʥʘ ʨʝʛʫʣʷʪʦʨ 

ʥʝʙʦʣʴʰʦʝ ʩʪʫʧʝʥʯʘʪʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. Tm ïʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ 

ʙʫʜʝʪ ʦʪʨʘʙʦʪʘʥ ʥʘ 90% ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʣʠʙʦ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʦʪʢʨʳʪʠʠ ʧʝʨʝʤʳʯʢʠ. ʇʦʜʘʚʘʷ 

ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʊr, ʜʦʙʠʪʴʩʷ, ʯʪʦʙʳ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠʟʤʝʥʝʥʠʷʭ ʟʘʜʘʥʠʷ ʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʙʳʣʘ ʙʦʣʝʝ 20-40% 

(Ñ3é6ʤɸ) ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʥʝ ʩʦʜʝʨʞʘʣʘ ʢʦʣʝʙʘʥʠʡ ʠ ʰʫʤʦʚ. 

 

ʚ). ʛ). 

ʘ). ʙ). 
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ʈʠʩʫʥʦʢ 16 ï ʇʝʨʚʳʡ ʵʪʘʧ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ (ʚʳʙʦʨ ʊr) 

 

3. ʋʩʪʘʥʦʚʠʪʴ ʊʝ=0, ʧʦʜʦʙʨʘʪʴ Tm ʨʝʛʫʣʷʪʦʨʘ, ʧʦʜʘʚʘʷ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʟʘʜʘʥʠʷ ʠ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʷʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʦ ʦʙʲʝʢʪʫ. ɽʩʣʠ Tm ʨʝʛʫʣʷʪʦʨʘ ʤʝʥʴʰʝ Tm 

ʦʙʲʝʢʪʘ, ʪʦ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʟʘʜʘʥʠʡ ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ (ʨʠʩʫʥʦʢ  17ʘ). ɽʩʣʠ 

ʙʦʣʴʰʝ, ʟʘʜʘʥʠʷ ʙʫʜʫʪ ʦʪʨʘʙʘʪʳʚʘʪʴʩʷ ʤʝʜʣʝʥʥʝʝ ʠ ʥʝ ʧʣʘʚʥʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʘʨʘʤʝʪʨʳ Tm, Te ʦʙʲʝʢʪʘ ʠ ʨʝʛʫʣʷʪʦʨʘ 

ʩʦʚʧʘʜʘʶʪ: 

ʘ) - Tr=0,5Tm=10 (ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ); 

ʙ) ï ʊr=1 (ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ, ʠʜʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʰʫʤ ʠ ʜʨʝʙʝʟʛ); 

ʩ) ï ʦʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ ï Tr=30 ʙʦʣʴʰʝ 

ʨʝʘʣʴʥʦʡ Tm, ʩʠʩʪʝʤʘ ʤʝʜʣʝʥʥʦ 

ʦʪʨʘʙʘʪʳʚʘʝʪ ʟʘʜʘʥʠʝ. 

ɽʩʣʠ ʜʚʝ ʧʦʩʣʝʜʥʠʝ ʪʝʥʜʝʥʮʠʠ ʙʫʜʫʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ Tr. ʕʪʦ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ. 

ʘ). 

ʩ). 

ʙ). 
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ʈʠʩʫʥʦʢ 17 ï ɺʪʦʨʦʡ ʵʪʘʧ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ (ʚʳʙʦʨ ʊʤ) 

 

4. ɿʘʬʠʢʩʠʨʦʚʘʪʴ ʥʘʡʜʝʥʥʦʝ Tm ʠ ʧʦʜʦʙʨʘʪʴ ʊʝ ʚ ʜʠʘʧʘʟʦʥʝ 0é0,9Tm, ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʟʥʘʯʝʥʠʝ, ʧʦʜʘʚʘʷ ʪʦʪ ʟʝ ʥʘʙʦʨ ʟʘʜʘʥʠʡ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʠ ʥʘ ʰʘʛʝ 3. 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʢʘʯʝʩʪʚʝʥʥʝʝ ʦʪʨʘʙʘʪʳʚʘʪʴ ʟʘʜʘʥʠʷ, ʜʦʣʞʥʳ ʫʤʝʥʴʰʘʪʴʩʷ ʥʝʙʦʣʴʰʠʝ 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʜʦʣʞʥʘ ʫʤʝʥʴʰʠʪʴʩʷ ʘʤʧʣʠʪʫʜʘ ʧʣʘʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʚ ʨʝʞʠʤʝ 

ʩʪʘʙʠʣʠʟʘʮʠʠ. ɽʩʣʠ ʥʫʞʥʦ, ʤʦʞʥʦ ʝʱʝ ʫʤʝʥʴʰʠʪʴ Tr, ʪʘʢ ʢʘʢ ʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʚʳʩʠʣʘʩʴ, ʪʦ 

ʝʝ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʤʦʱʥʳʤʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʙʲʝʢʪ: Te=10, Tm=20. 

ʈʝʛʫʣʷʪʦʨ: 

ʘ): Te=0, Tm=8 (ʤʘʣʦ) - ʢʦʣʝʙʘʥʠʷ;  

ʙ): Te=0, Tm=20 (ʦʧʪʠʤʘʣʴʥʦ); 

ʚ): Te=0, Tm=40 (ʤʥʦʛʦ) ï ʤʝʜʣʝʥʥʘʷ 

ʧʦʵʪʘʧʥʘʷ ʦʪʨʘʙʦʪʢʘ ʟʘʜʘʥʠʷ. 

ʘ).  ʙ). 

ʚ). 
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ʈʠʩʫʥʦʢ 18 ï ʊʨʝʪʠʡ ʵʪʘʧ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ (ʚʳʙʦʨ ʊʝ) 

 
 

ʆʙʲʝʢʪ: Te=10, Tm=20. 

ʈʝʛʫʣʷʪʦʨ: Tm=20 

ʘ): Te=0,2, Tr=10 - ʠʩʯʝʟʘʶʪ 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ;  

ʚ): Te=5, Tr=10 - ʵʢʦʥʦʤʠʯʥʝʝ ʩʠʛʥʘʣ 

ʫʧʨʘʚʣʝʥʠʷ; 

ʚ): Te=5, Tr=5 ï ʪʦ ʞʝ, ʥʦ ʦʪʨʘʙʦʪʢʘ ʟʘʜʘʥʠʡ 

ʙʳʩʪʨʝʝ. 

 

ʙ). ʘ). 

ʩ). 
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3 ʄʝʪʦʜʳ ʧʦʚʝʨʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ 
 

 
 

3.1 ʆʧʝʨʘʮʠʠ ʠ ʩʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ 
 

 

3.1.1 ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʩʪʨʦʡʢʠ ʠ ʧʦʚʝʨʢʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʦʧʝʨʘʮʠʠ ʠ ʧʨʠʤʝʥʷʪʴʩʷ 

ʩʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 19. 

 

ʊʘʙʣʠʮʘ 19 ï ʉʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ ʤʦʜʫʣʷ ʕʈ-04 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʧʝʨʘʮʠʠ 

ʅʦʤʝʨ 

ʧʫʥʢʪʘ 

ʉʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ ʠ ʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʙʷʟʘʪʝʣʴʥʦʩʪ

ʴ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʧʨʠ 

ʚ
ʳ
ʧ
ʫ
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ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ 3.2.1 ï ɼʘ ɼʘ ɼʘ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʪʩʫʪʩʪʚʠʷ ʦʙʨʳʚʘ 

ʠ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʳʢʘʥʠʷ ʞʠʣ 

ʢʘʙʝʣʝʡ ʄʂ 

3.2.2 

ʄʫʣʴʪʠʤʝʪʨ ʩʪʨʝʣʦʯʥʳʡ ʠʣʠ ʮʠʬʨʦʚʦʡ, ʩ 

ʬʫʥʢʮʠʝʡ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ 

ʬʫʥʢʮʠʝʡ çʧʨʦʟʚʦʥʢʠ ʮʝʧʠè (ʎ4353; 4317.3; DT 

830; MY 63 ʠ ʪ.ʧ.) ʠʣʠ ʧʨʠʙʦʨ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ 

ʤʥʦʛʦʞʠʣʴʥʳʭ ʢʘʙʝʣʝʡ (PC cable tester) 

ɼʘ ɼʘ ɼʘ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠʟʦʣʷʮʠʠ ʢʘʙʝʣʝʡ 

ʄʂ 

3.2.3 

ʄʝʛʦʤʤʝʪʨ ʩ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʦʤ ʠʟʤʝʨʝʥʠʷ ʥʝ 

ʥʠʞʝ 100ʄʆʤ, ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʝ 

ʙʦʣʝʝ 250ɺ ʠ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ   

Ñ 20 % (ʌ4101) 

ɼʘ ɼʘ ʅʝʪ 

ʆʯʠʩʪʢʘ ʢʦʥʪʘʢʪʦʚ 

ʠ ʞʠʣ ʢʘʙʝʣʝʡ 
3.2.4 ï ʅʝʪ ʅʝʪ ɼʘ 

ʇʨʦʚʝʨʢʘ ʥʘʧʨʷʞʝ-

ʥʠʷ ʧʠʪʘʥʠʷ ʜʘʪʯʠ-

ʢʦʚ 

3.2.5 

ʄʫʣʴʪʠʤʝʪʨ ʩʪʨʝʣʦʯʥʳʡ ʠʣʠ ʮʠʬʨʦʚʦʡ ʩ 

ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1,5% 
ɼʘ ɼʘ ɼʘ 

ʅʘʩʪʨʦʡʢʘ ʥʠʞʥʝʛʦ 

ʠ ʚʝʨʭʥʝʛʦ 

ʧʨʝʜʝʣʦʚ 

ʠʟʤʝʨʝʥʠʷ. 

1 ʂʘʣʠʙʨʘʪʦʨ ʀʂʉʋ-2000. 

2 ɼʣʷ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʘ ʢʘʣʠʙʨʘʪʦʨ ɺ1-12 

ʠʣʠ ɺ1-13.  ɼʣʷ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ʚʦʣʴʪʤʝʪʨ ɺ7-54 

ʩ ʢʘʪʫʰʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʈ321 100ʆʤ 

ɼʘ ɼʘ ʅʝʪ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʦʡ 

ʧʨʠʚʝʜʸʥʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ 

3.2.6 

1 ʂʘʣʠʙʨʘʪʦʨ ʀʂʉʋ-2000. 

2 ɼʣʷ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʘ ʢʘʣʠʙʨʘʪʦʨ ɺ1-12 

ʠʣʠ ɺ1-13.  ɼʣʷ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ʚʦʣʴʪʤʝʪʨ ɺ7-54 

ʩ ʢʘʪʫʰʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʈ321 100ʆʤ 

ɼʘ ɼʘ ɼʘ 

     ʇʨʠʤʝʯʘʥʠʝ  ï ʅʘʩʪʨʦʡʢʘ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ 

                               ʧʨʠʚʝʜʸʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʮʝʧʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʘʪʯʠʢʦʚ ʠ   

                               ʢʘʥʘʣʦʚ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ ʤʦʜʫʣʷ ʕʈ-04 ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ      

                               ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧ. 3.2.7 ʥʘʩʪʦʷʱʝʛʦ ʈʫʢʦʚʦʜʩʪʚʘ. 
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3.1.2 ʇʦʚʝʨʢʘ ʤʦʜʫʣʷ ʕʈ-04 ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʦʯʝʨʸʜʥʦ ʧʦ ʢʘʞʜʦʤʫ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ 

ʢʘʥʘʣʫ. ʅʘ ʨʠʩʫʥʢʝ 19 ʧʦʢʘʟʘʥʘ ʦʙʱʘʷ ʯʘʩʪʴ ʩʪʝʥʜʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʠ ʧʦʚʝʨʢʠ ʚʩʝʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ʤʦʜʫʣʝʡ ʕʈ-04 ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʨʘʟʲʸʤʫ ʍʈ1 ʦʙʱʝʡ ʰʠʥʳ ʩʝʨʚʠʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ  (ʜʘʣʝʝ ʉʋ)  

ʠʣʠ  ʦʙʱʝʡ  ʰʠʥʳ  ʋʉʠʋ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʸʨʥʘʷ ʠ ʩʝʨʘʷ ʩʪʨʝʣʢʘ ʥʘ ʨʠʩʫʥʢʝ 19). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

1 ï ʢʦʤʧʴʶʪʝʨ; 2 ï ʘʜʘʧʪʝʨ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ (RS232/RS485) ɸɻʈ-01; 3 ï ʙʣʦʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ (ɹʌ);  4  ï  ʢʘʙʝʣʠ  ʄʂ; 5 ï ʧʣʘʪʘ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʇʉ-02; 6,7 ï ʢʘʙʝʣʴ 

ʧʠʪʘʥʠʷ ʩ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ ʠ ʢʘʙʝʣʴ ʦʙʱʝʡ ʠhʥʳ ʠʟ ʩʦʩʪʘʚʘ ʉʋ; 8 ï ʙʣʦʢ ɹʀʊʋ-01 ʠʟ 

ʩʦʩʪʘʚʘ ʉʋ; 9 ï ʤʦʜʫʣʴ ʕʈ-04. 

 

ʈʠʩʫʥʦʢ 19 ï ʇʝʨʚʳʡ ʵʪʘʧ ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʘ 
 

3.1.3 ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʦʚʝʨʢʠ ʤʦʜʫʣʷ ʕʈ-04 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʩ ʫʯʸʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʦ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʛʦʜ.  

3.1.4 ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʧ.ʧ. 3.3.2; 3.3.3 ʠ 3.3.4 ʥʘʩʪʦʷʱʝʛʦ ʈʫʢʦʚʦʜʩʪʚʘ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʧʠʪʘʥʠʠ. 

3.1.5 ʇʦʚʝʨʢʘ ʤʦʜʫʣʷ ʕʈ-04 ʧʦ ʧ.ʧ. 3.3.5; 3.3.6 ʠ 3.3.7 ʥʘʩʪʦʷʱʝʛʦ ʈʫʢʦʚʦʜʩʪʚʘ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʦʙʱʝʡ ʰʠʥʝ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-

2è ʯʝʨʝʟ ʘʜʘʧʪʝʨ ɸɻʈ-01, ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ 5 ʤʠʥʫʪ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʙʝʣʝʡ ʠʣʠ ʧʨʦʚʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʚʝʨʢʠ ʠ ʥʘʩʪʨʦʡʢʠ 

ʤʦʜʫʣʷ ʕʈ-04, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʧ. 2.3.2.5 ʥʘʩʪʦʷʱʝʛʦ 

ʈʫʢʦʚʦʜʩʪʚʘ. 

3.1.6 ɺʩʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ʦʙ ʠʭ ʧʦʚʝʨʢʝ. 

3.1.7 ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʰʝʜʰʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʫʶ 

ʘʪʪʝʩʪʘʮʠʶ ʠ ʠʤʝʶʱʠʝ ʦʩʥʦʚʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ ʦʩʥʦʚʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʚʝʨʷʝʤʦʛʦ  ʤʦʜʫʣʷ ʕʈ-04. 

 

3.1.8 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʇʆ ɿʦʥʜ2006 

 

3.1.8.1 ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʠʩʥʦʛʦ ʇʆ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʆ ɿʦʥʜ2006 ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʕʈ-04. 

ʅʘʩʪʨʦʡʢʘ ʇʆ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʤʦʜʫʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘʧʫʩʪʠʪʴ ʇʆ ɿʦʥʜ 

2006. ɺʦʡʪʠ ʚ ʦʢʥʦ ʀʥʪʝʨʬʝʡʩʘ (ɻʣʘʚʥʦʝ ʤʝʥʶ-ʀʥʪʝʨʬʝʡʩʳ-ʋʉʆ Modbus ʤʘʩʪʝʨ). ɺ ʜʝʨʝʚʝ ʚ 

ʦʙʣʘʩʪʠ ʩʣʝʚʘ ʦʪʢʨʳʪʴ ʚʝʪʚʴ ʧʝʨʚʦʡ ʣʠʥʠʠ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʧʨʘʰʠʚʘʝʤʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʇʦ 

ʪʘʙʣʠʮʝ ʧʦʜʢʣʶʯʝʥʠʡ ʫʟʥʘʪʴ ʘʜʨʝʩ ʤʦʜʫʣʷ ʠ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦʪ ʘʜʨʝʩ ʚ ʧʘʨʘʤʝʪʨ ñmodbus ʘʜʨʝʩò 

ʢʦʥʪʨʦʣʣʝʨʘ (ʚ ʜʝʨʝʚʝ). ʋʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʤʦʜʫʣʴ ʦʧʨʘʰʠʚʘʝʪʩʷ (ʚʠʜʝʥ ʪʨʘʬʠʢ ʚ ʦʢʥʝ-

ʟʘʢʣʘʜʢʝ modbus_m1). ɿʘʢʨʳʪʴ ʦʢʥʦ ʀʥʪʝʨʬʝʡʩʘ, ʦʪʢʨʳʪʴ ʦʢʥʦ ʩʝʨʚʠʩʘ ʤʦʜʫʣʷ (ɻʣʘʚʥʦʝ ʤʝʥʶ 

ï ʀʥʩʪʨʫʤʝʥʪʳ ï ʉʝʨʚʠʩ ʤʦʜʫʣʷ ʕʈ-04 ï ʃʦʢʘʣʴʥʳʡ ɿʦʥʜ ï ʉʧʠʩʦʢ ʤʦʜʫʣʝʡ - ɺʳʙʨʘʪʴ). ʂʦʜ 

ʋɹʇ 
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ɸʎʇ ʜʚʫʭ ʢʘʥʘʣʦʚ ʠʟʤʝʨʝʥʠʡ ʚʦʟʤʦʞʥʦ ʚʠʜʝʪʴ ʚ ʜʚʫʭ ʠʟ ʧʷʪʠ ʧʦʟʠʮʠʷʭ, ʝʩʣʠ ʢʘʢʠʤ-ʣʠʙʦ ʜʚʫʤ 

ʧʘʨʘʤʝʪʨʘʤ ʠʟ ʧʷʪʠ ñʠʩʪʦʯʥʠʢ ʆʉò ʠ ñʠʩʪʦʯʥʠʢ ʩʝʯʝʥʠʷò ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ɸʎʇ1 ʠ ɸʎʇ2. ɽʩʣʠ 

ʤʦʜʫʣʴ ʧʨʦʚʝʨʷʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʠʟʜʝʣʠʷ, ʪʦ ʫʢʘʟʘʥʥʳʝ ʧʷʪʴ ʧʘʨʘʤʝʪʨʦʚ ʫʞʝ ʥʘʩʪʨʦʝʥʳ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣʠʮʝ ʧʦʜʢʣʶʯʝʥʠʡ ʧʨʦʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɽʩʣʠ ʤʦʜʫʣʴ ʧʨʦʚʝʨʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦ, ʧʦʩʪʘʚʠʪʴ 

ñʀʩʪʦʯʥ ʆʉò ʥʘʙʦʨʘ 1 ʨʝʛʫʣʷʪʦʨʘ 1 ʚ ʟʥʘʯʝʥʠʝ ɸʎʇ1, ñʀʩʪʦʯʥ ʆʉò ʥʘʙʦʨʘ 2 ʨʝʛʫʣʷʪʦʨʘ 2 -  ʚ 

ʟʥʘʯʝʥʠʝ ɸʎʇ2. ɺ ʦʢʥʝ ʥʘ ʨʠʩʫʥʢʝ 20 ʢʨʘʩʥʳʤ ʦʙʦʟʥʘʯʝʥʳ ʧʦʟʠʮʠʠ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʢʘʥʘʣʦʚ ʚ ʢʦʜʝ ɸʎʇ (0-65535). ɿʝʣʝʥʳʤ ʦʙʦʟʥʘʯʝʥʳ ʧʦʟʠʮʠʠ ʟʥʘʯʝʥʠʡ ʎɸʇ ʚ ʢʦʜʝ ɸʎʇ (0-

65535) ï ʜʣʷ ʚʚʦʜʘ (ñʈʫʯ ʫʧʨʘʚʣò) ʢʦʥʪʨʦʣʷ (ñɺʳʭʦʜò) ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʇʨʠ ʧʨʦʚʝʨʢʘʭ 

ʨʝʛʫʣʷʪʦʨ ʤʦʜʫʣʷ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʪ.ʝ. ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʷʪʳ ʬʣʘʛʠ ñʈʝʛ1 

ɺʢʣò ʠ ñʄʦʜʫʣʴ ɺʢʣò (ʦʪʤʝʯʝʥʳ ʩʠʥʠʤ). 
 

 
ʈʠʩʫʥʦʢ 20 ï ʇʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʨʦʚʝʨʢʝ ʤʦʜʫʣʷ ʕʈ-04 

 

 

3.2 ʇʨʦʚʝʜʝʥʠʝ ʧʦʚʝʨʢʠ ʤʦʜʫʣʷ ʕʈ-04 
 

 

3.2.1 ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ. ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʢʦʤʧʣʝʢʪʥʦʩʪʴ, 

ʤʘʨʢʠʨʦʚʢʫ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʣʘʪʳ, ʜʝʪʘʣʝʡ, ʣʘʢʦʢʨʘʩʦʯʥʦʛʦ    

ʧʦʢʨʳʪʠʷ ʠ ʢʘʙʝʣʝʡ ʤʦʥʪʘʞʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʢʦʤʧʣʝʢʩʘ çʄʘʛʠʩʪʨʘʣʴ-2è. ʇʨʦʚʝʨʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʸʤʦʚ ʤʦʜʫʣʷ ʕʈ-04, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʝ ʢʩʥʪʘʢʪʦʚ ɹʉ ʠ ʜʘʪʯʠʢʦʚ. 

3.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʩʫʪʩʪʚʠʷ ʦʙʨʳʚʘ ʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʞʠʣ ʢʘʙʝʣʝʡ ʄʂ (ʧʨʠ 

ʦʪʩʦʝʜʠʥʸʥʥʳʭ ʤʦʜʫʣʷʭ ʠ ʫʩʪʨʦʡʩʪʚʘʭ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʦʯʝʨʸʜʥʦʡ ʧʨʦʚʝʨʢʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʦʥʪʘʢʪʘʤʠ ʨʘʟʲʸʤʦʚ, ʥʘʢʦʣʦʪʳʭ ʥʘ ʢʦʥʮʘʭ ʢʘʙʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʤʝʞʜʫ 

ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ; ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ ʠ ʪ.ʜ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʚʝʨʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʨʷʪʴ 
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ʦʪʩʫʪʩʪʚʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʤʝʞʜʫ ʟʘʤʢʥʫʪʳʤʠ ʯʸʪʥʳʤʠ ʠ ʥʝʯʸʪʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ 

ʨʘʟʲʸʤʦʚ ʩ ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʯʥʦʛʦ ʠʣʠ ʮʠʬʨʦʚʦʛʦ ʤʫʣʴʪʠʤʝʪʨʘ, ʚʢʣʶʯʸʥʥʦʛʦ ʚ ʨʝʞʠʤʝ 

ñʟʚʫʢʦʚʦʡ ʧʨʦʟʚʦʥʢʠò ʠʣʠ ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

3.2.3 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ ʢʘʙʝʣʝʡ ʄʂ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ, 

ʠʟʣʦʞʝʥʥʦʡ ʚ ʧ. 3.3.2 ʥʘʩʪʦʷʱʝʛʦ ʈʫʢʦʚʦʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʤʝʛʦʤʤʝʪʨʘ ʩ ʚʝʨʭʥʠʤ ʧʨʝʜʝʣʦʤ 

ʠʟʤʝʨʝʥʠʷ ʥʝ ʥʠʞʝ 100 ʄʆʤ ʠ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 250 ɺ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦ-

ʣʷʮʠʠ ʢʘʙʝʣʝʡ ʄʂ ʩʯʠʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʝʩʣʠ ʦʥʦ ʥʝ ʤʝʥʝʝ 20 ʄʆʤ ʧʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

3.2.4 ʆʯʠʩʪʢʘ ʢʦʥʪʘʢʪʦʚ ɹʉ ʠ ʜʘʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʪʦʰʠ ʠʣʠ ʢʠʩʪʦʯʢʠ, 

ʩʤʦʯʝʥʥʳʭ ʩʧʠʨʪʦ-ʙʝʥʟʠʥʦʚʦʡ ʩʤʝʩʴʶ ʠʣʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʥʝʩʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʘʵʨʦʟʦʣʠ ñKlein contactò ʜʣʷ ʯʠʩʪʢʠ ʢʦʥʪʘʢʪʦʚ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʪʘʢʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʇʦʩʣʝ ʯʠʩʪʢʠ ʢʦʥʪʘʢʪʳ ʥʘʩʫʭʦ ʧʨʦʪʠʨʘʶʪʩʷ ʚʝʪʦʰʴʶ ʠ ʧʨʦʩʫʰʠʚʘʶʪʩʷ ʥʝ ʤʝʥʝʝ 30 ʤʠʥʫʪ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʨʪʦ-ʙʝʥʟʠʥʦʚʦʡ ʩʤʝʩʠ ʠʣʠ 10 ʤʠʥʫʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʟʦʣʠ ʜʣʷ 

ʯʠʩʪʢʠ ʢʦʥʪʘʢʪʦʚ. ɿʘʯʠʩʪʢʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʞʠʣ ʢʘʙʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʝʣʢʦʡ ʥʘʞʜʘʯʥʦʡ ʰʢʫʨʢʠ ʠʣʠ ʩʢʘʣʴʧʝʣʷ. 
 

3.2.5 ʇʦʚʝʨʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʕʈ-04 
 

3.2.5.1 ʇʦʜʢʣʶʯʝʥʠʝ ʧʦʚʝʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʦʚʝʨʢʘ ʤʦʜʫʣʷ ʕʈ-04 ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʩʪʝʥʜʝ, ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 21. 

ʇʨʠ ʧʦʚʝʨʢʝ ʤʦʜʫʣʷ ʕʈ-04 ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʦʯʝʨʸʜʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

ʢʘʥʘʣʦʚ ʢ ɹʉ ʙʝʟ ʢʦʤʤʫʪʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʧʦʟʠʮʠʷ 5 ʥʘ ʨʠʩʫʥʢʝ  21). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

1 ï ʢʘʣʠʙʨʘʪʦʨ; 2 ï ʚʦʣʴʪʤʝʪʨ ɺ7-54; 3 ï ʢʘʪʫʰʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʈ321 100ʆʤ; 4 ï ʙʣʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ (ɹʉ); 5 ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʢʘʥʘʣʦʚ 

(ʇɻʂ-4ʇ2ʅ); 6 ï ʤʦʜʫʣʴ ʕʈ-04; 7 ï ʢʘʙʝʣʠ ʄʂ; 8 ï ʤʫʣʴʪʠʤʝʪʨ. 

 

ʈʠʩʫʥʦʢ 21 ï ʉʭʝʤʘ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʧʦʚʝʨʢʝ ʤʦʜʫʣʷ ʕʈ-04 

 

3.2.5.2 ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʸʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ. 

ɿʥʘʯʝʥʠʷ ʦʩʥʦʚʥʦʡ ʧʨʠʚʝʜʸʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʨʠʠ ʠʟ 

ʪʨʸʭ ʮʠʢʣʦʚ ʠʟʤʝʨʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ: 
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      1gg ³D= kʦ , %                                                      (5)  
 

ʛʜʝ kD  ï ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ɸʎʇ ʤʦʜʫʣʷ ʕʈ-04, ʝʜʠʥʠʮ; 

        1g ï ʧʦʛʨʝʰʥʦʩʪʴ ʝʜʠʥʠʮʳ ʢʦʜʘ ɸʎʇ, %. 
 

ɸʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʢʦʜʘ ɸʎʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

  ʨkkk -=D , ʝʜʠʥʠʮ                                         (6)               
 

ʛʜʝ k  ï ʠʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʜʘ ɸʎʇ, ʝʜʠʥʠʮ; 

      ʨk ï ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʜʘ ɸʎʇ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʪʘʙʣʠʮʝ, ʝʜʠʥʠʮ. 

 

ʇʦʛʨʝʰʥʦʩʪʴ ʝʜʠʥʠʮʳ ʢʦʜʘ ɸʎʇ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ: 
 

100
65535

1
1 ³=g % = 0,0015 %.                             (7)                 

 

ʇʨʝʜʝʣ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 1-ʛʦ ʠ 3-ʛʦ ʢʘʥʘʣʦʚ ʚ ʝʜʠʥʠʮʘʭ ʢʦʜʘ ɸʎʇ 

ʜʣʷ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʨʘʚʥʦʡ 0,1% ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 
 

 =  = 65,535 > 65,              (8)           

 

ʛʜʝï ʦʩʥʦʚʥʘʷ ʧʨʠʚʝʜʸʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, %; 

     ï ʧʦʛʨʝʰʥʦʩʪʴ ʝʜʠʥʠʮʳ ʢʦʜʘ ɸʎʇ, %. 
 

ʇʨʝʜʝʣ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʪʦʢʘ ʎɸʇ ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 
 

= = 0,032,          (9) 

 

ʛʜʝ ï ʧʨʝʜʝʣ ʜʦʧʫʩʢʘʝʤʦʡ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, %; 

     ï ʪʦʢ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ, ʤɸ; 

     ï ʪʦʢ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ, ʤɸ; 

 

3.2.5.3 ʇʦʚʝʨʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʕʈ-04 

ɼʣʷ ʧʦʚʝʨʢʠ ʧʝʨʚʦʛʦ ʢʘʥʘʣʘ ʤʦʜʫʣʷ ʕʈ-04 ʧʨʠ ʚʳʧʫʩʢʝ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʤʫʪʠʨʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟ. 3 ʥʘ ʨʠʩʫʥʢʝ 21 ʫʩʪʘʥʦʚʠʪʴ ʚ ʧʝʨʚʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʧʦʚʝʨʢʝ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʘʣʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʩʠʛʥʘʣʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʧʝʨʚʦʤʫ ʢʘʥʘʣʫ ʤʦʜʫʣʷ ʕʈ-04 ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʦʣʷʨʥʦʩʪʠ ʠ ʩʭʝʤ ʧʦʜʢʣʶʯʝʥʠʷ. ʉ  ʧʦʤʦʱʴʶ  ʢʘʣʠʙʨʘʪʦʨʘ ʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ɹʌʕʉ (ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʧʦ ʘʪʪʝʩʪʦʚʘʥʥʦʤʫ ʩʨʝʜʩʪʚʫ ʠʟʤʝʨʝʥʠʷ) ʜʣʷ ʧʝʨʚʦʛʦ ʠ 

ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ  ʟʘʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ 0; 20; 40; 60; 80 ʠ 100% ʜʠʘʧʘʟʦʥʘ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʕʪʠ 

ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ˉ 1, 7, 8, 11, 12 ʠ 19 ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʪʘʙʣʠʮʝ ɿʀ5.108.099 

ʊɹ. ɿʥʘʯʝʥʠʷ ɸʎʇ, ʚʳʜʘʚʘʝʤʳʝ ʤʦʜʫʣʝʤ ʕʈ-04, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʩʯʸʪʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʪʘʙʣʠʮʝ. ʄʦʜʫʣʴ ʕʈ-04 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʩʪʦʷʱʝʛʦ ʈʫʢʦʚʦʜʩʪʚʘ, 

ʝʩʣʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚʩʝʭ ʢʘʥʘʣʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʭr ʚ ʪʘʙʣʠʮʝ 2 ʥʘʩʪʦʷʱʝʛʦ 

ʈʫʢʦʚʦʜʩʪʚʘ. ʇʨʠ ʨʘʩʯʸʪʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʚʭʦʜʥʦʛʦ ʪʦʢʘ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʦʚ 

ʤʦʜʫʣʷ ʚ ʝʜʠʥʠʮʘʭ ɸʎʇ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʢʦʣʠʯʝʩʪʚʘ ʝʜʠʥʠʮ 

ɸʎʇ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ 8 (65 ʝʜʠʥʠʮ). ʇʨʠ ʨʘʩʯʸʪʝ ʧʦʛʨʝʰʥʦʩʪʠ ʚʭrʦʜʥʦʛʦ ʪʦʢʘ ʎɸʇ 

ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ʤʦʜʫʣʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʡ 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʬʦʨʤʫʣʝ 9 (0,032 ʤɸ). ɺʭʦʜʥʦʡ ʩʠʛʥʘʣ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʦʤʝʨʫ ʧʦʚʝʨʷʝʤʦʛʦ ʢʘʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʤʫʪʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

(ʧʦʟʠʮʠʷ 5 ʥʘ ʨʠʩʫʥʢʝ 21) ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʦʪʜʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ ʧʦ ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 

7. 

 








