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ɺɺɽɼɽʅʀɽ 

ʈʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʨʘʙʦʪʳ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ, ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʩ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ QInertsys (ʇʆ). 

ʇʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʜʦʙʥʦʡ ʨʘʙʦʪʳ ʩ ʮʠʬʨʦʚʳʤʠ ʜʘʪʯʠʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʆʆʆ çʃʘʙʦʨʘʪʦʨʠʷ ʄʠʢʨʦʧʨʠʙʦʨʦʚè, ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʜʘʪʯʠʢʠ, ʧʦʣʫʯʘʪʴ ʠ ʟʘ-

ʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʘʭ bin/mat/csv ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ 

ʛʨʘʬʠʢʘʭ. 

ʊʘʢʞʝ ʇʆ ʧʦʟʚʦʣʷʝʪ ʫʜʦʙʥʦ ʧʨʦʚʦʜʠʪʴ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʜʝʣʠʡ. 

ʋʨʦʚʝʥʴ ʟʘʱʠʪʳ ʇʆ çʉʨʝʜʥʠʡè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈ 50.2.077-2014. ʇʆ ʥʝ ʧʨʝʦʙʨʘ-

ʟʫʝʪ ʧʨʠʥʷʪʳʝ ʜʘʥʥʳʝ ʦʪ ʠʥʝʨʮʠʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʠ ʚʳʜʘʝʪ ʠʭ ʚ ʠʩʭʦʜʥʦʤ ʚʠʜʝ. 
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1 ʅɸɿʅɸʏɽʅʀɽ 

ʇʆ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʨʝʘʣʠʟʫʶʱʠʤ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʩ ʮʠʬʨʦʚʳʤʠ ʜʘʪʯʠʢʘʤʠ ʆʆʆ çʃʄʇè ʧʦ ʧʨʦʪʦʢʦʣʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʃʄɸʇ.402131.009ɼ1 (ʜʣʷ ɻʂɺ), ʃʄɸʇ.402131.011ɼ1 (ʜʣʷ ʄɻ-10) 

ʃʄɸʇ.402131.043ɼ1 (ʜʣʷ ʄɻ-1), ʃʄɸʇ.402131.010ɼ1 (ʜʣʷ ʊɻ-18). ʇʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ: 

- ʫʜʦʙʥʦʡ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ; 

- ʧʨʦʚʝʨʢʠ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ; 

- ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʨʠʝʥʪʘʮʠʠ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ; 

- ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʦʪ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ. 

 

ɺ ʇʆ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʬʠʢʩʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ, ʚʳʜʘʚʘʝʤʳʭ ʜʘʪʯʠʢʘʤʠ ʟʘ 

ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ; 

- ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ) ʠ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʰʫʤʘ ʚʳʜʘʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʟʘ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ;  

- ʚʳʯʠʩʣʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʟʘʜʘʚʘʝʤʳʭ ʢʦʣʝʙʘʥʠʡ. 

 

2 ʊʈɽɹʆɺɸʅʀʗ ʂ ʇʈʆɻʈɸʄʄʅʆʄʋ ʀ ɸʇʇɸʈɸʊʅʆʄʋ ʆɹɽʉʇɽ-

ʏɽʅʀʖ 

2.1 ʄʠʥʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ: 

- ʆʉ Windows 7 x64 ʠ ʚʳʰʝ; 

- 2 ʛʠʛʘʙʘʡʪʘ (ɻɹ) ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʣʠ ʚʳʰʝ; 

- 200 ʤʝʛʘʙʘʡʪ (ʄɹ) ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ. 

 

2.2 ʄʠʥʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʅʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ: 

- ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 7 x64 ʠ ʚʳʰʝ;  

- ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ Visual C++ Redistributable Packages for Visual Studio 2015 x64. 
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3 ʉʆʉʊɸɺ ʀ ʆʇʀʉɸʅʀɽ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

3.1 ʉʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʇʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʩ ʥʘʙʦʨʦʤ ʙʠʙʣʠʦʪʝʢ, ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʟʘʧʫʩʢʘʶʱʠʡʩʷ ʠʟ ʧʘʧʢʠ) (ʈʠʩʫʥʦʢ 3.1). ɼʣʷ ʨʘʙʦʪʳ ʇʆ ʪʨʝʙʫ-

ʶʪʩʷ: 

- ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ QInertsys.exe 

- ʙʠʙʣʠʦʪʝʢʠ libeay32.dll, libmatio.dll, qfi.dll, Qt5Core.dll, Qt5Gui.dll, 

Qt5Network.dll, Qt5OpenGL.dll, Qt5PrintSupport.dll, Qt5Script.dll, Qt5SerialPort.dll, 

Qt5Svg.dll, Qt5Widgets.dll, qwt.dll, ssleay32.dll; 

- ʙʠʙʣʠʦʪʝʢʘ qwindows.dll, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʧʘʧʢʝ platforms. 

 

ʈʠʩʫʥʦʢ 3.1 ï ʇʝʨʝʯʝʥʴ ʬʘʡʣʦʚ ʜʣʷ ʨʘʙʦʪʳ ʇʆ 
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3.2 ʆʧʠʩʘʥʠʝ ʇʆ 

ʇʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʥʦ ʩ ʣʝʥʪʦʡ (çʆʢʥʦè, çʇʘʨʘʤʝʪʨʳè), ʙʣʦʢʦʤ (çʉʧʠʩʦʢ ʩʪʨʘ-

ʥʠʮè), ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʝʥʳ ʧʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʴʶ (ʈʠʩʫʥʦʢ 3.2). 

 

ʈʠʩʫʥʦʢ 3.2 ï ʆʢʥʦ ʇʆ 

 

ɺ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʢʣʘʜʢʠ: 

- ɼʘʥʥʳʝ; 

- ɺʠʟʫʘʣʠʟʘʮʠʷ; 

- ʉʝʪʴ; 

- ʀʟʤʝʨʝʥʠʷ; 

- ʂʘʨʪʘ; 

- ʂʘʣʠʙʨʦʚʢʘ ʤʘʛʥʠʪʦʤʝʪʨʦʚ; 

- ʅʘʩʪʨʦʡʢʠ; 

- ɸʣʛʦʨʠʪʤ; 

- ʇʨʦʰʠʚʢʘ. 

 

3.2.1 ɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʧʦʣʝʡ, ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 3.3 ï ʀʥʪʝʨʬʝʡʩ ʇʆ (ʚʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè) 

ɹʣʦʢ 1 

çʇʦʨʪè, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʶʪʩʷ ʥʦʤʝʨ ʦʧʨʝʜʝʣʷʝʤʦʛʦ COM ʧʦʨʪʘ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. 

 

ʈʠʩʫʥʦʢ 3.4 ïɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè, ʧʦʣʝ çʇʦʨʪè 

1 ï ɿʘʧʨʦʩ COM ʧʦʨʪʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʆʉ; 

2 ï ʉʧʠʩʦʢ COM ʧʦʨʪʦʚ ʥʘʡʜʝʥʥʳʭ ʚ ʆʉ (ʨʠʩʫʥʦʢ 3.5); 

 

ʈʠʩʫʥʦʢ 3.5 ï ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ COM ʧʦʨʪʦʚ 

3 ï ʂʥʦʧʢʘ ʦʪʢʨʳʪʠʷ/ʟʘʢʨʳʪʠʷ COM ʧʦʨʪʘ ï ʘʢʪʠʚʠʨʫʝʪ ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ 

ʧʦ COM ʧʦʨʪʫ; 

4 ï ʂʥʦʧʢʘ ʥʘʩʪʨʦʝʢ ʜʨʘʡʚʝʨʘ COM ʧʦʨʪʘ (ʚʳʙʦʨ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʧʦ 

ʫʤʦʣʯʘʥʠʶ 921600 ʙʠʪ/ʩ, ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ (ʧʦ ʫʤʦʣʯʘʥʠʶ 8), ʯʝʪʥʦʩʪʴ (ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ ʯʝʪʥʦʩʪʴ ʦʪʢʣʶʯʝʥʘ), ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʧʦʚʳʭ ʙʠʪ (ʧʦ ʫʤʦʣʯʘʥʠʶ 1), ʢʦʥʪʨʦʣʴ (ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʥʝʪ ʢʦʥʪʨʦʣʷ) COM ʧʦʨʪʘ); 
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ʈʠʩʫʥʦʢ 3.6 ï ʅʘʩʪʨʦʡʢʘ COM ʧʦʨʪʘ 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ʉʢʦʨʦʩʪʴ ʧʨʠʝʤʦʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ ʧʦ RS-485 4W. 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʘʩʪʨʦʡʢʘ ʧʦʨʪʘ ʧʦ TCP ʠ UPD. çʋʩʪʘʥʦʚʢʠè ʧʦʟʚʦʣʷʶʪ ʥʘʩʪʨʘʠʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ TCP ʧʦʨʪʘ ʢʣʠʝʥʪʘ ʠ UPD ʧʦʨʪʘ. 

  

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 3.8 ï ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʘ) TCP ʧʦʨʪʘ ʢʣʠʝʥʪʘ ʠ ʙ) UPD ʧʦʨʪʘ 

 

5 ï ʇʦʣʝ ʨʘʙʦʪʳ ʩ COM ʧʦʨʪʦʤ, ʯʝʢ-ʙʦʢʩʳ: 

CRC8 ï ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ CRC8. ʇʨʝʜʥʘʟʥʘ-

ʯʝʥʦ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʪʘʨʳʭ ʚʝʨʩʠʡ ʧʨʦʪʦʢʦʣʘ; 
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NoSleep ï ʧʦʪʦʢ ʚʚʦʜʘ/ʚrʚʦʜʘ ʙʝʟ ʦʞʠʜʘʥʠʡ; 

ɼʘʤʧ ï ʥʘʯʠʥʘʝʪ ʟʘʧʠʩʴ ʧʦʪʦʢʘ, ʧʨʠʥʠʤʘʝʤʦʛʦ ʧʦ COM ʧʦʨʪʫ, ʙʝʟ ʨʘʩʰʠʬʨʦʚʢʠ. 

ɿʘʧʠʩʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʦʨʥʝʚʫʶ ʧʘʧʢʫ ʚ ʙʠʥʘʨʥʳʡ ʬʘʡʣ ʩ ʠʤʝʥʝʤ ʪʝʢʫʱʝʡ ʜʘʪʳ ʠ 

ʚʨʝʤʝʥʠ. 

 

ɹʣʦʢ 2 

çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʜʚʢʣʘʜʢʠ çʇʘʨʘʤʝʪʨʳè, 

çʈʝʞʠʤè, çDCMè, çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè, çɼʠʘʧʘʟʦʥʳ ʜʘʪʯʠʢʦʚè, çʀʬʇʨʦʪʦè. 

çʇʘʨʘʤʝʪʨʳè 

 

ʈʠʩʫʥʦʢ 3.9 ï ʇʦʜʚʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳè 

1 ï ʅʘʩʪʨʦʡʢʘ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʮʠʬʨʦʚʳʤ ʜʘʪʯʠʢʦʤ ʠʟ ʩʧʠʩʢʘ (ʧʦ 

ʫʤʦʣʯʘʥʠʶ 921600), ʪ.ʝ. ʩʢʦʨʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʜʘʪʯʠʢ ʧʨʠʥʠʤʘʝʪ ʠ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ; 

2 ï ʅʘʩʪʨʦʡʢʘ ʘʜʨʝʩʘ ʚ ʧʨʦʪʦʢʦʣʝ ʦʙʤʝʥʘ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ; 

3 ï ʅʘʩʪʨʦʡʢʘ ʧʨʝʜʜʝʣʠʪʝʣʷ ʯʘʩʪʦʪʳ ʚʳʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ (ʧʦ ʫʤʦʣʯʘʥʠʶ 1 ï 

1000 ɻʮ); 

4 ï ʅʘʩʪʨʦʡʢʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ çɼʘʥʥʳʝ ʩ 

ʜʘʪʯʠʢʦʚè); 

5 ï ʅʘʩʪʨʦʡʢʘ ʧʨʝʜʜʝʣʠʪʝʣʷ ʚʳʭʦʜʥʦʛʦ ʩʠʥʭʨʦʩʠʛʥʘʣʘ (ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 1, 

ʤʘʢʩʠʤʘʣʴʥʦʝ 1000); 

6 ï ʅʘʩʪʨʦʡʢʘ ʪʠʧʘ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʚʳʙʦʨ ʠʟ ʩʧʠʩʢʘ çʅʝʪè - 

ʩʠʥʭʨʦʩʠʛʥʘʣ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʘʨʘʤʝʪʨʝ çʉʪʘʪʫʩè ʚ 0 ʙʠʪʝ, çONEPPSè - ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ 

ʩʠʥʭʨʦʩʠʛʥʘʣ ʦʪ ɻʅʉʉ ʧʨʠʝʤʥʠʢʘ, çɿʘʧʨʦʩ ʜʘʥʥʳʭè - ʧʦ ʩʠʥʭʨʦʩʠʛʥʘʣʫ ʙʫʜʫʪ ʦʪʧʨʘʚ-

ʣʷʪʴʩʷ ʜʘʥʥʳʝ ʦʪ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ); 

7 ï ʅʘʩʪʨʦʡʢʘ ʪʠʧʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ RS-485 ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ï ʧʨʠ ʧʦʜʢʣʶʯʝ-

ʥʠʠ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ) ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʪʦʢʦʣ 
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ʦʙʤʝʥʘ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

8 ï ʅʘʩʪʨʦʡʢʘ ʧʨʦʧʫʩʢʘ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

9 ï ʄʘʩʢʠʨʦʚʘʥʥʳʡ ʙʣʦʢ ʟʘʧʠʩʠ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴè ʜʣʷ ʦʪʧʨʘʚʢʠ ʚ ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ; 

 

çʈʝʞʠʤè 

 

ʈʠʩʫʥʦʢ 3.10 ï ʇʦʜʚʢʣʘʜʢʘ çʈʝʞʠʤè 

1 ï ʅʘʩʪʨʦʡʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ ʚʳʜʘʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʚ Á/ʩ, ʚʦʟʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʥʘ ʚʳʜʘʯʫ ʨʘʜ/ʩ), ʫʩʢʦʨʝʥʠʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ g, 

ʚʦʟʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʥʘ ʚʳʜʘʯʫ ʤ/ʩ2), ʫʛʣʦʚ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ ʛʨʘʜʫʩʘʭ, ʚʦʟʤʦʞʥʦ ʥʘʩʪʨʦ-

ʠʪʴ ʥʘ ʚʳʜʘʯʫ ʨʘʜʠʘʥ); 

2 ï ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ, ʚʳʙʦʨ ʠʟ ʩʧʠʩʢʘ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ; 

3 ï ʅʘʩʪʨʦʡʢʘ ʚʳʜʘʯʠ ʢʫʨʩʘ ʦʪ 0 ʜʦ 359.99Á (ʧʦ ʫʤʦʣʯʘʥʠʶ ʢʫʨʩ ʚʳʜʘʝʪʩʷ ʚ ʜʠʘ-

ʧʘʟʦʥʝ Ñ180Á); 

4 ï ʅʘʩʪʨʦʡʢʘ ʠʥʚʝʨʪʠʨʦʚʘʥʠʷ ʦʩʝʡ; 

5 ï ʏʝʢ ʙʦʢʩ ʚʳʙʦʨʘ ʚʳʜʘʯʠ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ (ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ ʮʠʬʨʦʚʦʡ 

ʜʘʪʯʠʢ ʚʳʜʘʝʪ ʧʘʢʝʪ 0x13); 

6 ï ʅʘʩʪʨʦʡʢʘ ʯʘʩʪʦʪʳ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʨʘʙʦʪʳ ɸʎʇ 

(ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʯʘʩʪʦʪʦʡ ʚʳʰʝ 

1 ʢɻʮ); 

7 ï ʏʝʢ ʙʦʢʩ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʠʥʭʨʦʩʠʛʥʘʣʘ; 

8 ï ʏʝʢ ʙʦʢʩ ʚʳʙʦʨʘ ʦʙʨʝʟʢʠ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ; 

9 ï ʏʝʢ ʙʦʢʩ, ʢʦʪʦʨʳʡ ʧʦʩʳʣʘʝʪ ʜʘʥʥʳʝ ʧʦ ʤʝʨʝ ʠʭ ʛʦʪʦʚʥʦʩʪʠ; 

10 ï 1PPS ʚʳʚʦʜʠʪʩʷ ʥʘ ʢʦʥʪʘʢʪ ʚʳʭʦʜʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ɻʂɺ-6/7. 
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101 ï ʂʥʦʧʢʘ çɿʘʧʠʩʘʪʴè ʦʪʧʨʘʚʣʷʝʪ ʥʘʩʪʨʦʡʢʠ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʦʜʚʢʣʘʜʢʝ çʈʝ-

ʞʠʤè, ʚ ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ. 

 

çDCMè 

ʆʢʥʦ ʫʩʪʘʥʦʚʢʠ ʤʘʪʨʠʮʳ ʧʦʚʦʨʦʪʘ. 

 

ʈʠʩʫʥʦʢ 3.11 ï ʇʦʜʚʢʣʘʜʢʘ çDCMè 

1 ï ʟʘʧʨʦʩ ʧʘʢʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʪʝʢʫʱʘʷ ʤʘʪʨʠʮʘ ʧʦʚʦʨʦʪʦʚ DCM; 

2 ï ʦʪʧʨʘʚʠʪʴ ʠʟʤʝʥʝʥʥʫʶ ʤʘʪʨʠʮʫ ʧʦʚʦʨʦʪʦʚ DCM 

3 ï ʧʦʣʝ ʜʣʷ ʟʘʧʠʩʠ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʚ ʛʨʘʜʫʩʘʭ ʧʦ ʢʫʨʩʫ (yaw), ʢʨʝʥʫ (roll) ʠ ʪʘʥ-

ʛʘʞʫ (pitch), ʢʦʪʦʨʳʝ ʢʥʦʧʢʘ çɺ DCMè (4) ʧʨʝʦʙʨʘʟʫʝʪ ʚ ʤʘʪʨʠʮʫ DCM 

5 ï ʢʥʦʧʢʘ, ʦʙʨʘʪʥʘʷ 4, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʚ ʫʛʣʳ ʤʘʪʨʠʮʫ DCM, ʟʘʜʘʥʥʫʶ ʚ 

ʧʦʣʝ 6. 

 

çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè 

ʆʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʙʦʨʥʦʛʦ 

ʧʘʢʝʪʘ ʠ ʝʛʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ; 
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ʈʠʩʫʥʦʢ 3.12 ï ʆʢʥʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ 

 

1 ï ʢʥʦʧʢʘ, ʧʨʠ ʥʘʞʘʪʠʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʩʥʷʪʳ ʚʩʝ ʛʘʣʢʠ ʩ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ; 

2 ï ʧʦʣʝ, ʦʪʦʙʨʘʞʘʶʱʝʝ ʪʝʢʫʱʝʝ ʢʦʣ-ʚʦ ʚʳʙʨʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘ-

ʢʝʪʘ; 

3 ï ʧʨʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʦʪ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ 

ʛʘʣʦʯʢʘʤʠ ʚ ʧʦʣʝ 7; 

4 ï ʧʝʨʝʜʘʯʘ ʚ ʫʩʪʨʦʡʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ, ʚʳʙʨʘʥʥʳʭ ʚ ʧʦʣʝ 7; 

5 ï ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʚ QI ʚ ʧʦʜʚʢʣʘʜʢʝ ʤʝʪʨʠʢʘ, ʚʦ ʚʢʣʘʜʢʝ 

ʜʘʥʥʳʝ, ʟʘʧʠʩʠ ʚ ʠʟʜʝʣʠʝ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

6 ï ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʳʙʨʘʥʦ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʩ ʪʝʢʫʱʝʡ ʯʘʩʪʦʪʦʡ; 

7 ï ʧʦʣʝ, ʚ ʢʦʪʦʨʦʤ ʛʘʣʢʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʚʳʙʠʨʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʙʦʨʥʦʛʦ ʧʘ-

ʢʝʪʘ; 

8 ï ʧʦʨʷʜʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚ ʥʘʙʦʨʥʦʤ ʧʘʢʝʪʝ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ 

ʚ QI, ʘ ʪʘʢʞʝ ʚ ʢʦʪʦʨʦʤ ʠʟʜʝʣʠʝ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʚ ʥʘʙʦʨʥʦʤ ʧʘʢʝʪʝ. ʇʨʠʤʝʥʷʝʪʩʷ 

ʧʦʩʣʝ ʥʘʞʘʪʠʷ 5 (ʪʦʣʴʢʦ ʜʣʷ QI) ʠʣʠ 4 (ʜʣʷ ʠʟʜʝʣʠʷ). 

 

çɼʠʘʧʘʟʦʥʳ ʜʘʪʯʠʢʦʚè 
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ʈʠʩʫʥʦʢ 3.13 ï ʇʦʜʚʢʣʘʜʢʘ çɼʠʘʧʘʟʦʥʳ ʜʘʪʯʠʢʦʚè 

1 ï ʅʘʩʪʨʦʡʢʘ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʪʦʣʴʢʦ ʜʣʷ ʠʥʝʨʮʠʘʣʴʥʳʭ 

ʤʦʜʫʣʝʡ ʩʝʨʠʠ ʄɻ-1, ʄɻ-10, ɻʂɺ-1 OEM, ɻʂɺ-1/2/3, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʚʳʙʠʨʘʝʪʩʷ ʘʧʧʘ-

ʨʘʪʥʦ); 

2 ï ʅʘʩʪʨʦʡʢʘ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʫʩʢʦʨʝʥʠʷ (ʪʦʣʴʢʦ ʜʣʷ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

ʄʛ-1, ʄɻ-10, ɻʂɺ-1 OEM, ɻʂɺ-1/2/3, ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʚʳʙʠʨʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦ); 

3 ï ʅʘʩʪʨʦʡʢʘ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʦʤʝʪʨʘ (ʋ ʚʩʝʭ ʩʝʨʠʡ ɻʂɺ ʜʠʘʧʘʟʦʥ 8 

ɻʘʫʩʩ, ʫ ʘʧʧʘʨʘʪʥʦʡ ʚʝʨʩʠʠ ɻʂɺ-10v3 ʜʠʘʧʘʟʦʥ ʟʘʜʘʝʪʩʷ ʠʟ ʨʷʜʘ 4, 8, 12,16 ɻʘʫʩʩ); 

4 ï ʄʘʩʢʠʨʦʚʘʥʥʳʡ ʙʣʦʢ ʟʘʧʠʩʠ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴè ʜʣʷ ʦʪʧʨʘʚʢʠ ʚ ʮʠʬʨʦʚʦʡ ʜʘʪʯʠʢ; 

 

çʀʬʇʨʦʪʦè 

ʆʢʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʠʭ ʥʘʩʪʨʦʡʢʘ. 

 

ʈʠʩʫʥʦʢ 3.14 ï ʆʢʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʠʭ ʥʘʩʪʨʦʡʢʘ 
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1 ï ʟʘʧʨʦʩ ʧʘʨʘʤʝʪʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ ʠʭ ʧʨʦʪʦʢʦʣʦʚ (ʦʙ-

ʥʦʚʣʝʥʠʝ ʚʩʝʭ ʚʢʣʘʜʦʢ ʀʬʇʨʦʪʦ); 

2 ï ɺʢʣʘʜʢʘ Serial port 0 ʦʩʥʦʚʥʦʛʦ (MAIN) ʠʥʪʝʨʬʝʡʩʘ ʫʩʪʨʦʡʩʪʚʘ; 

3 ï ɺʢʣʘʜʢʘ Serial port 1 ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ (AUX0) ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʫʩʪʨʦʡ-

ʩʪʚʘ; 

4 ï ɺʢʣʘʜʢʘ Serial port 2 ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (AUX1) (ʜʣʷ ɻʂɺ ï ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤ master-ʧʨʠʝʤʥʠʢʦʤ ɻʂɺ); 

5 ï ɺʢʣʘʜʢʘ Serial port 3 ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (AUX2) (ʜʣʷ ɻʂɺ ï ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤ rover-ʧʨʠʝʤʥʠʢʦʤ ɻʂɺ) 

6 ï ɺʢʣʘʜʢʘ CAN port 0 ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ CAN-

ʠʥʪʝʨʬʝʡʩʫ; 

7 ï ʧʦʣʝ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʨʬʝʡʩʘ (ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʪʝʨʬʝʡʩʘ, 

ʧʨʦʪʦʢʦʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʘʨʘʤʝʪʨʦʚ); 

8 ï ʧʦʣʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʙʨʦʩʘ ʜʘʥʥʳʭ ʩ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʜʨʫʛʦʡ; 

 

ʇʦʣʝ çʂʦʥʬʠʛʫʨʘʮʠʷè (7) 

ɼʣʷ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʠʝʤʥʠʢʘʤʠ ʧʘʨʘʤʝʪʨʳ çʂʦʥʬʠʛʫʨʘʮʠʠè ʦʜʠʥʘʢʦʚʳʝ. 

1 ï ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦʨʪʘ; 

2 ï ʇʨʦʪʦʢʦʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʨʪʘ; 

3 ï ʈʝʞʠʤ ʧʦʨʪʘ, ʘ ʠʤʝʥʥʦ ʠʥʪʝʨʬʝʡʩ; 

4 ï ʇʘʨʘʤʝʪʨʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʨʪʫ. 

 

ʈʠʩʫʥʦʢ 3.15 ï ɺʳʙʦʨ ʩʢʦʨʦʩʪʠ 
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ʈʠʩʫʥʦʢ 3.16 ï ɺʳʙʦʨ ʧʨʦʪʦʢʦʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ʈʠʩʫʥʦʢ 3.17 ï ɺʳʙʦʨ ʠʥʪʝʨʬʝʡʩʘ, ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʩʪʨʦʝʥʘ ʚʳʜʘʯʘ ʜʘʥʥʳʭ 

 

ʈʠʩʫʥʦʢ 3.18 ï ʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʜʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

 

ʇʦʣʝ çʂʦʥʬʠʛʫʨʘʮʠʷè ʜʣʷ CAN 
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ʈʠʩʫʥʦʢ 3.19 ï ʇʘʨʘʤʝʪʨʳ CAN-ʠʥʪʝʨʬʝʡʩʘ 

 

1 ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ CAN-ʠʥʪʝʨʬʝʡʩʫ; 

2 ï ʧʨʦʪʦʢʦʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ CAN-ʠʥʪʝʨʬʝʡʩʫ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʫʩʪʨʦʡ-

ʩʪʚʦ, ʧʦʤʠʤʦ ʚʳʜʘʯʠ ʚʳʙʨʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʧʨʠʝʤʘ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ; 

3 ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ CAN-ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʫʩʪʨʦʡʩʪʚʦʤ, 

ʢʘʢ ʢʦʤʘʥʜʘ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʜʨʝʩ ʩʪʘʥʜʘʨʪʥʦʡ ʜʣʠʥʳ (11 ʙʠʪ); 

4 ï ʯʝʢ-ʙʦʢʩ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʘʜʨʝʩʘ 

5 ï ʢʥʦʧʢʘ, ʢʦʪʦʨʘʷ ʦʪʧʨʘʚʣʷʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʨʪʘ ʚ ʫʩʪʨʦʡʩʪʚʦ; 

6 ï ʩʧʠʩʦʢ ʩʦʦʙʱʝʥʠʡ, ʚʳʜʘʚʘʝʤʳʭ ʫʩʪʨʦʡʩʪʚʦʤ: 

çʇʨʝʜʜʝʣʠʪʝʣʴè ï ʧʦʣʝ, ʦʪʚʝʯʘʶʱʝʝ ʟʘ ʯʘʩʪʦʪʫ ʚʳʜʘʯʠ ʧʘʢʝʪʦʚ ʧʦ ʰʠʥʝ CAN ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʡ ʯʘʩʪʦʪʳ ʧʘʢʝʪʦʚ. ʀʩʭʦʜʥʘʷ ʯʘʩʪʦʪʘ ʧʘʢʝʪʦʚ ʫʢʘʟʘʥʘ ʚ ʧʨʦʪʦʢʦʣʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ CAN-ʠʥʪʝʨʬʝʡʩʫ ʃʄɸʇ.402131.009ɼ2, ʚ ʪʘʙʣʠʮʝ ʦʧʠʩʘ-

ʥʠʷ ʧʦʣʷ çʀʥʜʝʢʩè. ʇʨʠ ʧʨʝʜʜʝʣʠʪʝʣʝ ʨʘʚʥʦʤ çiè ʚ CAN ʩʦʦʙʱʝʥʠʷʭ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʜʘʥʥʳʝ ʠʟ ʢʘʞʜʦʛʦ i-ʛʦ ʧʘʢʝʪʘ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʟʥʘʯʝʥʠʷ ʨʘʚʥʦʤ 0 ʥʘʩʪʨʘʠʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ 

ʦʪʧʨʘʚʣʷʪʴʩʷ ʥʝ ʙʫʜʝʪ; 

çIDè ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ CAN-ʩʦʦʙʱʝʥʠʷ ʦʪʧʨʘʚʣʷʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʦʤ, ʚʳʙʨʘʥʥʦʛʦ ʚ 

ʧʦʣʝ çʀʥʜʝʢʩè; 

çExt IDè ï ʯʝʢ-ʙʦʢʩ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʘʜʨʝʩʘ; 

çɻʨʘʥʠʮʘ ʜʠʘʧʘʟʦʥʘè ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʜʘʪʯʠʢʘ ʚ ʮʝ-

ʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʣʷ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʦʙ-

ʱʝʥʠʷʭ ʚ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʬʦʨʤʘʪʝ; 

çʆʪʧʨʘʚʠʪʴè ï ʢʥʦʧʢʘ, ʢʦʪʦʨʘʷ ʦʪʧʨʘʚʣʷʝʪ CAN-ʩʦʦʙʱʝʥʠʷ. 
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ɹʣʦʢ 3 ʠ 5 

 

ʈʠʩʫʥʦʢ 3.20 ï ʇʦʣʝ çʂʦʤʘʥʜʳè. ɿʘʧʨʦʩ ʜʘʥʥʳʭ ʦ ʤʦʜʫʣʝ ɻʂɺ (1 ï ʂʥʦʧʢʘ 

ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʦ ʤʦʜʫʣʝ ɻʂɺ, 9 ï ʥʦʤʝʨ ʚʝʨʩʠʠ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ) 

 

1 ï ʂʥʦʧʢʘ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʦʙ ʮʠʬʨʦʚʦʤ ʜʘʪʯʠʢʝ (ʪʠʧ ʧʘʢʝʪʘ 0ʭ04 ʧʨʦʪʦʢʦʣʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ); 

2 ï ʂʥʦʧʢʘ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʦʪ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ ʧʨʠ ʚʳʙʦʨʝ ʧʨʝʜʜʝʣʠʪʝʣʷ ʨʘʚ-

ʥʳʤ 0 (ʜʘʥʥʳʝ ʧʦ ʟʘʧʨʦʩʫ); 

3 ï ʇʨʦʛʨʘʤʤʥʳʡ ʩʙʨʦʩ (ʪʠʧ ʧʘʢʝʪʘ 0ʭ01 ʧʨʦʪʦʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ); 

4 ï ʉʧʠʩʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʘʥʜ; 

5 ï ʆʢʥʦ ʩ ʦʪʦʙʨʘʞʘʝʤʦʡ ʯʘʩʪʦʪʦʡ ʧʦʣʫʯʘʝʤʳʭ ʧʘʢʝʪʦʚ ʦʪ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ (ʧʘ-

ʢʝʪʳ ʧʨʦʰʣʠ ʧʨʦʚʝʨʢʫ ʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ); 

6 ï ʇʦʢʘʟʘʪʝʣʴ ʧʨʠʝʤʘ ʜʘʥʥʳʭ; 

7 ï ʇʦʢʘʟʘʪʝʣʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

8 ï ʉʯʝʪʯʠʢ ʧʦʪʝʨʷʥʥʳʭ ʩʵʤʧʣʦʚ. ʉʯʝʪʯʠʢ ʠʥʢʨʝʤʝʥʪʠʨʫʝʪʩʷ, ʝʩʣʠ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʦʚ sample_cnt ʙʦʣʝʝ 1; 

9 ï ɾʫʨʥʘʣ ʦʙʤʝʥʘ ʩ ʮʠʬʨʦʚʳʤ ʜʘʪʯʠʢʦʤ, ʚ ʞʫʨʥʘʣʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʣʫʯʘʝʤʳʝ 

ʜʘʥʥʳʝ ʦʪ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ, ʧʨʦʧʫʩʢʠ ʜʘʥʥʳʭ, ʟʘʧʨʦʩʳ ʦʪ ʇʆ). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʘʥʜʳ (4): 
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ʈʠʩʫʥʦʢ 3.21 ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʘʥʜʳ 

 

ʇʨʦʛʨʘʤʤʥʳʡ ʩʙʨʦʩ ï ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦ-

ʛʨʘʤʤʳ ʩʥʘʯʘʣʘ. 

ʆʯʠʩʪʠʪʴ ʧʘʨʘʤʝʪʨʳ ï ʧʘʨʘʤʝʪʨʳ ʘʣʛʦʨʠʪʤʘ ʧʝʨʝʭʦʜʷʪ ʚ ʨʝʞʠʤ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʂʦʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʧʦʩʣʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʙʨʦʩʘ. 

ɿʘʧʫʩʢ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ï ʧʨʦʚʝʨʢʘ ʠʟʜʝʣʠʷ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ. 

ʂʦʤʧʝʥʩʘʮʠʷ ʩʤʝʱʝʥʠʷ ʛʠʨʦʩʢʦʧʦʚ ï ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʘʥʦ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʵʤʧʣʦʚ, ʟʘ ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʫʩʨʝʜʥʝʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ɼʋʉ, 

ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʫʜʝʪ ʚʳʯʠʪʘʪʴʩ ̫ʠʟ ʠʟʤʝʨʷʝʤʳʭ ʟʥʘʯʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 3.22 ï ʂʦʤʧʝʥʩʘʮʠʷ ʩʤʝʱʝʥʠʷ ʛʠʨʦʩʢʦʧʦʚ 

 

ʀʤʧʦʨʪʠʨʦʚʘʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʤʦʜʫʣʷ ʟʘ ʩʯʝʪ 

ʚʳʙʦʨʘ ʬʘʡʣʘ ʩ ʪʠʧʦʤ *json. 

ʕʢʩʧʦʨʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ï ʩʦʭʨʘʥʝʥʠʝ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʤʦʜʫʣʷ ʥʘ ʇʂ 
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ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʨʦʩʪʦ ʫʩʪʘʥʦʚʠʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ï ʩʦʭʨʘʥʝʥʠʝ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʤʦʜʫʣʷ ʚ QI ʟʘ ʩʯʝʪ 

ʚʳʙʦʨʘ ʬʘʡʣʘ ʩ ʪʠʧʦʤ *json. 

ɼʣʠʥʘ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ï ʜʘʥʥʘʷ ʢʦʤʘʥʜʘ ʟʘʜʘʝʪ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʬʠʣʴʪʨʘ 

ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ. 

 

ʈʠʩʫʥʦʢ 3.23 ï ʉʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ 

 

ʆʙʨʘʙʦʪʘʪʴ ʙʫʬʝʨ ʠʟ ʬʘʡʣʘ ï ʦʙʨʘʙʦʪʘʪʴ ʙʠʥʘʨʥʳʡ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʟʘʧʠʩʘʥ ʚ 

ʜʘʤʧ. 

ɺʦʩʧʨʦʠʟʚʝʩʪʠ MAT ï ʦʪʢʨʳʪʴ mat-ʬʘʡʣ ʚ QI. 

NVP ï ʫʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʡ ʠʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʘʢʝʪʳ ʘʣʛʦʨʠʪʤʦʚ ï ʢʦʤʘʥʜʘ, ʢʦʪʦʨʘ ̫ʦʪʧʨʘʚʣʷʝʪ ʧʘʢʝʪʳ ʘʣʛʦʨʠʪʤʦʚ. ʅʘ ʨʠʩ. 

3.13 ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʨʘʟʥʳʭ ʧʘʢʝʪʦʚ. 
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ʘ) ʙ) 

  

ʚ) ʛ) 

ʘ) ï ʧʘʨʘʤʝʪʨʳ ʧʘʢʝʪʘ 0x40 yaw data, ʙ) ï ʧʘʨʘʤʝʪʨʳ ʧʘʢʝʪʘ 0x43 Wbias, ʚ) ï ʧʘʨʘʤʝʪʨʳ 

ʧʘʢʝʪʘ 0x51 AntennaCommonData, ʛ) ï ʧʘʨʘʤʝʪʨʳ ʧʘʢʝʪʘ 0x52 AntennaCorrData 

ʈʠʩʫʥʦʢ 3.24 ï ʇʘʢʝʪʳ ʘʣʛʦʨʠʪʤʦʚ 

 

ʀʟʤʝʥʠʪʴ ʪʠʧ ï ʜʣʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʜʘʝʪ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ. 

 

ʈʠʩʫʥʦʢ 3.25 ï ʀʟʤʝʥʠʪʴ ʪʠʧ 
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ʇʨʦʙʨʦʩ RS485 ï ʢʦʤʘʥʜʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʥʫʪʨʝʥ-

ʥʠʤ ʠʥʪʝʨʬʝʡʩʘʤ ʯʝʨʝʟ ʚʥʝʰʥʠʝ. 

 

ʈʠʩʫʥʦʢ 3.26 ï ʇʨʦʙʨʦʩ RS485 

 

ɿʘʧʫʩʢ ʚʳʩʪʘʚʢʠ ʚ ʜʠʥʘʤʠʢʝ ï ʧʝʨʝʚʦʜʠʪ ʧʘʨʘʤʝʪʨ çʊʠʧ ʚʳʩʪʘʚʢʠè ʚ ʜʠʥʘʤʠʢʫ 

ʠ ʩʙʨʘʩʳʚʘʝʪ ʘʣʛʦʨʠʪʤ. 

ʄʘʩʢʠʨʦʚʘʥʠʝ ʢʦʨʨʝʢʮʠʠ ʉʅʉ ï ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʣ-ʚʦ ʩʵʤʧʣʦʚ, ʚʦ ʚʨʝʤʷ ʢʦʪʦ-

ʨʳʭ ʢʦʨʨʝʢʮʠʷ ʦʪ ɻʅʉʉ ʦʪʢʣʶʯʝʥʘ. 

 

ʈʠʩʫʥʦʢ 3.27 ï ʄʘʩʢʠʨʦʚʘʥʠʝ ʢʦʨʨʝʢʮʠʠ ʉʅʉ 

 

ɹʣʦʢ 4 

ʅʘʩʪʨʦʡʢʠ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣ 

 

ʈʠʩʫʥʦʢ 3.28 ï ʇʦʣʝ çɿʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣè 

 

1 ï ʂʥʦʧʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣ. ʌʦʨʤʘʪ ʟʘʧʠʩʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʩʧʠʩʢʘ 3, 
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ʧʨʠ ʧʝʨʚʦʤ ʥʘʞʘʪʠʠ ʥʘʯʠʥʘʝʪʩʷ ʟʘʧʠʩʴ ʜʘʥʥʳʭ, ʧʨʠ ʚʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʭʨʘʥʝʥʠʝ ʚ 

ʢʦʨʥʝʚʦʡ ʢʘʪʘʣʦʛ ʩ ʥʘʟʚʘʥʠʝʤ ʪʝʢʫʱʝʡ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ (ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʧʦʣʫ-

ʯʘʝʤʳʝ ʧʦ COM ʧʦʨʪʫ ʭʨʘʥʷʪʩʷ ʚ ʆɿʋ); 

2 ï ʏʝʢ ʙʦʢʩ ʜʦʙʘʚʣʝʥʠʷ ʚ ʟʘʧʠʩʳʚʘʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʚʨʝʤʝʥʠ ʇʂ. ʊʦʣʴʢʦ ʜʣʷ csv-

ʬʦʨʤʘʪʘ; 

3 ï ʉʧʠʩʦʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʭʨʘʥʝʥʥʳʭ ʬʘʡʣʦʚ ʚ ʩʪʨʫʢʪʫʨʫ ʩʦʚʤʝʩʪʠʤʦʡ ʩ 

matlab; 

4 ï ʏʝʢ ʙʦʢʩ ʩʦʟʜʘʥʠʷ mat-ʬʘʡʣʘ; 

5 ï ʅʘʩʪʨʦʡʢʘ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʠʩʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʦʜʠʥ ʧʘʨʘʤʝʪʨ (ʠʟ-ʟʘ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʠ ʟʘʧʠʩʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚ ʤʘʪ-ʬʘʡʣ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʠʚʘʪʴ ʠʭ ʥʘ 

ʯʘʩʪʠ ʪʘʢʦʡ ʚʝʣʠʯʠʥʳ, ʯʪʦʙʳ ʦʥʠ ʩʤʦʛʣʠ ʧʦʤʝʩʪʠʪʴʩʷ ʚ ʆɿʋ ʧʝʨʝʜ ʟʘʧʠʩʴʶ ʚ ʬʘʡʣ. ɺ 

ʩʣʫʯʘʝ ʧʝʨʝʧʦʣʥʝʥʠʷ ʆɿʋ windows ʩʢʦʨʝʝ ʚʩʝʛʦ ʟʘʢʨʦʝʪ ʇʆ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʵʪʦʛʦ 

ʦʙʲʝʤʘ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ ʚ ʦʪʜʝʣʴʥʦʤ ʧʦʪʦʢʝ); 

 

3.2.2 ɺʢʣʘʜʢʘ çɼʘʥʥʳʝè 

ɺʦ ʚʢʣʘʜʢʝ çɼʘʥʥʳʝè ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʯʠʩʣʝʥ-

ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚ ʧʦʜʚʢʣʘʜʢʘʭ çɻʨʘʬʠʢè, çʄʝʪʨʠʢʘè ʠ çɹʇʌè (ɹʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʝ ʌʫʨʴʝ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 3.29, 3.30 ʠ 3.31). ɺ ʧʦʜʚʢʣʘʜʢʝ çɻʨʘʬʠʢè ʚʦʟ-

ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʧʦʣʝ çʆʙʨʘʙʦʪʢʘ ʟʘè (ʤʝʪʨʠʢʘ 

ʪʘʢʞʝ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʪʘʢʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ), ʛʨʘʬʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʘʩʰʪʘʙʠʨʫʶʪʩʷ 

ʧʦ ʘʙʩʮʠʩʩʝ, ʢʣʠʢʥʫʚ ʥʘ ʣʝʛʝʥʜʫ ʤʦʞʥʦ ʦʪʢʣʶʯʘʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ. ɺ ʧʦʜʚʢʣʘʜʢʝ çʄʝʪʨʠʢʘè ʩʪʦʣʙʝʮ val ï ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ, min ʠ max ï 

ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʪ ʮʠʬʨʦʚʦʛʦ ʜʘʪʯʠʢʘ, ave ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ 

ʟʘ ʚʨʝʤʷ çʆʙʨʘʙʦʪʢʘ ʟʘ éè, delta ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ min ʠ max ʟʥʘʯʝʥʠʷʤʠ, std ï ʉʂʆ 

ʰʫʤʘ. ʇʦʜʚʢʣʘʜʢʘ ɹʇʌ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʩʧʝʢʪʨʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʤʝʨʷʝʤʦʛʦ 

ʩʠʛʥʘʣʘ.  

ʅʘʟʥʘʯʝʥʠʝ ʢʥʦʧʦʢ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 3.32 ʠ 3.33. 
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ʈʠʩʫʥʦʢ 3.29 ï ʇʦʜʚʢʣʘʜʢʘ çɻʨʘʬʠʢʠè 

 

ʈʠʩʫʥʦʢ 3.30 ï ʇʦʜʚʢʣʘʜʢʘ çʄʝʪʨʠʢʘè 
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ʈʠʩʫʥʦʢ 3.31 ï ʇʦʜʚʢʣʘʜʢʘ çɹʇʌè 

 

 

ʈʠʩʫʥʦʢ 3.32 ï ʅʘʩʪʨʦʡʢʠ ʚʢʣʘʜʢʠ çɼʘʥʥʳʝè 

 

1 ï ʂʥʦʧʢʘ ʦʯʠʱʘʝʪ ʙʫʬʝʨ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʦʪ ʠʟʜʝʣʠʷ ʟʘ ʚʨʝʤʷ çʆʙʨʘʙʦʪʢʘ ʟʘè. 

2 ï ʂʥʦʧʢʘ ʩʦʭʨʘʥʷʝʪ ʩʢʨʠʥʰʦʪ ʛʨʘʬʠʢʦʚ ʚ ʢʦʨʥʝʚʫʶ ʧʘʧʢʫ ʇʆ ʚ ʬʦʨʤʘʪʝ jpg. 

3 ï ʂʥʦʧʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣ, ʢʦʪʦʨʘʷ ʜʫʙʣʠʨʫʝʪ ʢʥʦʧʢʫ ʚ ʥʘʩʪʨʦʡʢʘʭ (ʧʦʟ. 19). 

4 ï ʏʝʢ-ʙʦʢʩ ʚʳʚʦʜʘ ʧʝʨʝʤʝʥʥʦʡ çsample_cntè ʥʘ ʛʨʘʬʠʢ ʠ ʚ ʤʝʪʨʠʢʫ. 

5 ï ʏʝʢ-ʙʦʢʩ ʚʳʚʦʜʘ ʧʝʨʝʤʝʥʥʦʡ çstatusè ʥʘ ʛʨʘʬʠʢ ʠ ʚ ʤʝʪʨʠʢʫ. 

6 ï ʏʝʢ-ʙʦʢʩ ʦʪʢʣʶʯʝʥʠʷ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʛʨʘʬʠʢʝ. 

7 ï ʆʙʥʦʚʣʷʝʪ ʛʨʘʬʠʢ, ʝʩʣʠ ʩʢʨʳʪʘ ʚʢʣʘʜʢʘ ʩ ʛʨʘʬʠʢʦʤ. 

8 ï ʅʘʩʪʨʦʡʢʘ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʙʫʬʝʨ ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʷ min, max, ave, delta ʠ 

std. 

 

ʈʠʩʫʥʦʢ 3.33 ï ʅʘʩʪʨʦʡʢʠ ʧʦʜʚʢʣʘʜʢʠ çɹʇʌè 

 

1 ï ɼʣʠʥʘ ʟʘʜʘʝʪ ʰʘʛ ɹʇʌ (ʢʦʣ-ʚʦ ʩʵʤʧʣʦʚ, ʢʦʪʦʨʳʤʠ ʦʛʨʘʥʠʯʝʥ ʩʠʛʥʘʣ); 

2 ï Fsample ʟʘʜʘʝʪ ʯʘʩʪʦʪʫ ʚʳʜʘʯʠ ʜʘʥʥʳʭ; 
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3 ï ʅʘʯʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʟʘʜʘʝʪ ʯʘʩʪʦʪʫ, ʩ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʝʢʪʨ; 

4 ï ʏʝʢ-ʙʦʢʩ ʦʪʦʙʨʘʞʝʥʠ ̫ʚ ʜɹ; 

5 ïʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ; 

6 ï ʏʝʢ-ʙʦʢʩ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ; 

7 ï ʏʝʢ-ʙʦʢʩ ʦʪʦʙʨʘʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

8 ï ʂʥʦʧʢʘ ʦʯʠʱʘʝʪ ʙʫʬʝʨ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʦʪ ʠʟʜʝʣʠʷ ʟʘ ʚʨʝʤʷ çʆʙʨʘʙʦʪʢʘ ʟʘè; 

9 ï ʂʥʦʧʢʘ ʩʦʭʨʘʥʷʝʪ ʩʢʨʠʥʰʦʪ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʦʚ ʚ ʢʦʨʥʝʚʫʶ ʧʘʧʢʫ QInertsys. 

 

3.1.3 ɺʢʣʘʜʢʘ çʂʘʣʠʙʨʦʚʢʘ ʤʘʛʥʠʪʦʤʝʪʨʦʚè 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʣʠʙʨʦʚʘʪʴ ʤʘʛʥʠʪʦʤʝʪʨ ʚ ʠʟʜʝʣʠʷʭ ɻʂɺ-5/6/7, ʄɻ-

1, ʄɻ-10, ɻʂɺ-1 OEM/1/2/3. ʇʦʜʨʦʙʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ 

ʤʘʛʥʠʪʦʤʝʪʨʘ ʦʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ 5. 

 

ʈʠʩʫʥʦʢ 3.34 ï ɺʢʣʘʜʢʘ çʂʘʣʠʙʨʦʚʢʘ ʤʘʛʥʠʪʦʤʝʪʨʘè 

 

1 ï ʋʩʪʘʥʦʚʢʘ ʝʜʠʥʠʯʥʦʡ ʤʘʪʨʠʮʳ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ (ʢʘʣʠʙʨʦʚʢʘ ʦʪʢʣʶ-

ʯʝʥʘ); 
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ʈʠʩʫʥʦʢ 3.35 ï ɽʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ 

 

2 ï ʇʦʣʫʯʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪ ʫʩʪʨʦʡʩʪʚʘ (ʩ ʪʝʢʫʱʝʡ ʢʘʣʠʙ-

ʨʦʚʢʦʡ); 

3 ï ʇʨʦʰʠʚʢʘ ʥʦʚʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ; 

4 ï ɺʳʙʦʨ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ; 

5 ï ʏʝʢ-ʙʦʢʩ ʜʣʷ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʦʪ ɼʋʉ ʠ ʤʘʛʥʠʪʦʤʝʪʨʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʢʘ-

ʣʠʙʨʦʚʢʠ; 

6 ï ʊʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʣʠʙʨʦʚʢʠ (auto ï QInertsys ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʪʠʧ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ); 

7 ï ɺʳʯʠʩʣʝʥʠʝ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

 

3.2.4 ɺʢʣʘʜʢʘ çɸʣʛʦʨʠʪʤè 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʠʟʤʝʥʠʪʴ 

ʠʭ ʠ ʟʘʧʠʩʘʪʴ ʚ ʧʘʤʷʪʴ ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 3.36 ï ɺʢʣʘʜʢʘ çɸʣʛʦʨʠʪʤè 

 

1 ï ʇʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʧʘʨʘʤʝʪʨʳ ʘʣʛʦʨʠʪʤʘ; 

2 ï ɿʘʧʠʩʳʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʤʦʜʫʣʷ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʟʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʣʛʦʨʠʪʤʘ. ʇʨʠ ʩʙʨʦʩʝ ʧʠʪʘʥʠʷ ʜʘʥʥʳʝ ʥʝ ʩʦ-

ʭʨʘʥʷʶʪʩʷ ʚ ʤʦʜʫʣʝ; 

3 ï ɿʘʧʠʩʳʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʚʦ ʬʣʵʰ-ʧʘʤʷʪʴ ʤʦʜʫʣʷ. 

 

3.2.5 ɺʢʣʘʜʢʘ çʇʨʦʰʠʚʢʘè 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʣʷʪʴ ʧʨʦʰʠʚʢʫ ʠʟʜʝʣʠʡ. ʇʨʠʤʝʨ ʩʙʨʦʩʘ ʠ ʦʙʥʦʚ-

ʣʝʥʠʷ ʧʨʦʰʠʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʟʜʝʣʝ 6. 
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ʈʠʩʫʥʦʢ 3.37 ï ɺʢʣʘʜʢʘ çʇʨʦʰʠʚʢʘè 

 

1 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʬʘʡʣʘ ʧʨʦʰʠʚʢʠ; 

2 ï ɿʘʧʠʩʴ ʥʦʚʦʡ ʚʝʨʩʠʠ ʧʨʦʰʠʚʢʠ. ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʚ ʟʘʛʨʫʟʯʠʢ, ʠʥʠʮʠʘʣʠ-

ʟʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ, ʧʨʠʝʤ ʜʘʥʥʳʭ (ʧʨʦʰʠʚʢʠ), ʟʘʧʠʩʴ ʝʝ ʚ ʨʝʟʝʨʚʥʫʶ ʦʙʣʘʩʪʴ ʬʣʝʰ-ʧʘ-

ʤʷʪʠ, ʧʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʠ, ʝʩʣʠ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʰʘʛʠ ʫʜʘʯʥʳʝ, ʪʦ ʧʝʨʝʟʘʧʠʩʴ ʦʩ-

ʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʬʣʝʰ-ʧʘʤʷʪʠ ʠ ʦʙʲʸʤʘ ʧʨʦʰʠʚʢʠ, ʦʙ-

ʥʦʚʣʝʥʠʝ ʟʘʥʠʤʘʝʪ 1-10 ʩ. ʇʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʘ ʩʪʘʨʪʫʝʪ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ; 

3 ï ɿʘʧʠʩʴ ʥʦʚʦʡ ʚʝʨʩʠʠ ʧʨʦʰʠʚʢʠ ʙʝʟ ʧʝʨʝʭʦʜʘ ʚ ʟʘʛʨʫʟʯʠʢ. ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʚ ʟʘʛʨʫʟʯʠʢ, ʢʦʪʦʨʳʡ ʦʙʥʦʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʧʨʦ-

ʰʠʚʢʫ; 

4 ï ɿʘʧʠʩʴ ʥʦʚʦʡ ʚʝʨʩʠʠ ʧʨʦʰʠʚʢʠ ʯʝʨʝʟ ʩʙʨʦʩ. QInertsys ʰʣʝʪ ʧʦ ʦʩʥʦʚʥʦʤʫ ʠʥ-

ʪʝʨʬʝʡʩʫ ç0è ʩʠʤʚʦʣ SPACE, ʟʘʛʨʫʟʯʠʢ ʚʠʜʠʪ ʵʪʦʪ ʩʠʤʚʦʣ ʠ ʥʝ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʨʠ-

ʝʤʘ ʧʨʦʰʠʚʢʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʣʶʙʳʭ ʧʨʦʙʣʝʤʘʭ ʚ ʥʘʩʪʨʦʡʢʘʭ ʠʣʠ ʧʨʝʨʳʚʘ-

ʥʠʷ ʟʘʧʠʩʠ ʦʩʥʦʚʥʦʡ ʧʨʦʰʠʚʢʠ ʠʟ ʨʝʟʝʨʚʥʦʡ ʦʙʣʘʩʪʠ ʦʙʥʦʚʠʪʴ ʤʦʜʫʣʴ. ɺ ʩʣʫʯʘʝ ʦʰʠʙʢʠ 

ʚ ʥʘʩʪʨʦʡʢʘʭ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʨʪʘ ʦʩʥʦʚʥʦʡ ʧʨʦʰʠʚʢʠ ʠʣʠ ʥʝʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʠ ʨʘ-

ʙʦʪʳ ʠʥʪʝʨʬʝʡʩʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ ʦʙʥʦʚʣʝʥʠʷ ʠ ʟʘʧʠʩʘʪʴ ʚʦʩʩʪʘʥʘʚ-

ʣʠʚʘʶʱʫʶ ʧʨʦʰʠʚʢʫ, ʢʦʪʦʨʘʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ ʧʦ ʫʤʦʣʯʘʥʠʶ; 
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5 ï ʉʪʨʦʢʘ-ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʫʟʢʠ ʧʨʦʰʠʚʢʠ; 

6 ï ʇʨʠ ʥʘʞʘʪʠʠ ʦʪʢʨʦʝʪʩʷ ʦʪʜʝʣʴʥʦʝ ʦʢʥʦ ʩ ʫʢʘʟʘʥʠʝʤ ʧʫʪʠ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʦʪʦ-

ʨʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

 

3.2.6 ɺʢʣʘʜʢʘ çʂʘʨʪʘè 

ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʥʘʚʠʛʘʮʠʠ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ 

ʨʘʙʦʪʫ ʧʦ ʢʘʨʪʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺʘʞʥʦ: ʚ ʥʘʙʦʨʥʦʤ ʧʘʢʝʪʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʘʨʘʤʝʪʨʳ, ʩʦʜʝʨʞʘʱʠʤʠ ʚ ʥʘʟʚʘʥʠʠ int. 

ɼʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ. ʀʣʠ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ (ʢʘʢ ʦʬʬʣʘʡʥ ʢʘʨʪʳ) 

 

ʈʠʩʫʥʦʢ 3.38 ï ɺʢʣʘʜʢʘ çʂʘʨʪʘè 

 

1 ï ʯʝʢ-ʙʦʢʩ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʪʨʘʝʢʪʦʨʠʶ ʦʪ ʩʧʫʪʥʠʢʘ; 

2 ï ʯʝʢ-ʙʦʢʩ ʩʣʝʞʝʥʠʷ ʢʘʨʪʳ ʟʘ ʪʨʘʝʢʪʦʨʠʝʡ. ʎʝʥʪʨ ʢʘʨʪʳ ï ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ; 

3 ï ʩʪʠʨʘʝʪ ʪʨʘʝʢʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʪʦʙʨʘʞʝʥʘ; 

4 ï ʪʝʢʫʱʘʷ ʢʦʦʨʜʠʥʘʪʘ; 
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5 ï ʯʝʢ-ʙʦʢʩ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʪʨʘʝʢʪʦʨʠʶ ʦʪ ʘʣʛʦʨʠʪʤʘ; 

6 ï ʯʝʢ-ʙʦʢʩ ʩʣʝʞʝʥʠʷ ʢʘʨʪʳ ʟʘ ʪʨʘʝʢʪʦʨʠʝʡ. ʎʝʥʪʨ ʢʘʨʪʳ ï ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ; 

7 ï ʩʪʠʨʘʝʪ ʪʨʘʝʢʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʪʦʙʨʘʞʝʥʘ; 

8 ï ʪʝʢʫʱʘʷ ʢʦʦʨʜʠʥʘʪʘ. 

 

3.2.7 ɺʢʣʘʜʢʘ çɺʠʟʫʘʣʠʟʘʮʠʷè 

ɺ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ (ʨʠʩʫʥʦʢ 3.37) ʤʦʞʥʦ ʚʠʟʫʘʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʨʠʤʝʨʝ ʧʨʠʙʦʨʥʦʡ ʧʘʥʝʣʠ ʩʘʤʦʣʝʪʘ (ʘʚʠʘʛʦʨʠʟʦʥʪ (ʨʠʩʫʥʦʢ 3.38, ʘ), ʧʨʠ-

ʙʦʨ ʢʫʨʩʘ (ʨʠʩʫʥʦʢ 3.38, ʙ), ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʠʙʦʨ (ʨʠʩʫʥʦʢ 3.38, ʚ)), ʘ ʠʤʝʥʥʦ ʦʪʦʙ-

ʨʘʞʝʥʠʝ ʢʫʨʩʘ ʠ ʢʨʝʥʘ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʧʘʥʝʣʝʡ. 

 

ʈʠʩʫʥʦʢ 3.39 ï ɺʢʣʘʜʢʘ çɺʠʟʫʘʣʠʟʘʮʠʷè 

1 ï ʢʥʦʧʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʥʝʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʙʦʨʘ; 

2 ï ʯʝʢ-ʙʦʢʩ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʩʘʤʦʣʝʪʘ ʥʘ ʨʘʢʝʪʫ; 

3 ï ʢʥʦʧʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ ʢʫʨʩʘ; 

4 ï ʢʥʦʧʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ ʘʚʠʘʛʦʨʠʟʦʥʪʘ; 

5 ï ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʫʨʩʘ, ʢʨʝʥʘ ʠ ʪʘʥʛʘʞʘ. 
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ʘ) ʙ) ʚ) 

ʘ) ï ʧʨʠʙʦʨ ʘʚʠʘʛʦʨʠʟʦʥʪʘ, ʙ) ï ʧʨʠʙʦʨ ʢʫʨʩʘ, ʚ) ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʠʙʦʨ 

ʈʠʩʫʥʦʢ 3.40 ï ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʫʨʩʘ, ʢʨʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʥʦʡ ʧʘʥʝʣʠ 

ʩʘʤʦʣʝʪʘ 

 

3.2.8 ɺʢʣʘʜʢʘ çʉʝʪʴè 

ɺʢʣʘʜʢʘ çʉʝʪʴè ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʢʣʠʝʥʪ ʜʣʷ ʧʦʩʳʣʢʠ ʧʦ TCP ʠʣʠ UDP ʜʘʥ-

ʥʳʝ, ʧʨʠʥʷʪʳʝ ʦʪ ʫʩʪʨʦʡʩʪʚʘ. 

1 ï ʥʘʩʪʨʘʠʚʘʝʪ ʢʦʣ-ʚʦ ʢʣʠʝʥʪʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʦʙʱʘʪʴʩʷ ʫʩʪʨʦʡʩʪʚʦ; 

2 ï ʯʝʢ-ʙʦʢʩ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪ ʩʠʩʪʝʤʥʦʝ ʚʨʝʤʷ ʚ ʥʘʯʘʣʦ ʧʘʢʝʪʘ; 

3 ï ʚʳʙʦʨ ʧʨʦʪʦʢʦʣʘ; 

4 ï ʠʤʷ ʭʦʩʪʘ; 

5 ï ʧʦʨʪ ʩʦʢʝʪʘ; 

6 ï ʢʥʦʧʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʣʠʝʥʪʫ; 
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ʈʠʩʫʥʦʢ 3.41 ï ɺʢʣʘʜʢʘ çʉʝʪʴè 

 

3.2.9 ɺʢʣʘʜʢʘ çʀʟʤʝʨʝʥʠʷè 

ɺʢʣʘʜʢʘ çʀʟʤʝʨʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʘʤʧʣʠʪʫʜʳ, ʯʘʩʪʦʪʳ, ʩʨʝʜ-

ʥʝʛʦ ʟʥʘʯʝʥʠʷ, ʉʂʆ, ʧʣʦʪʥʦʩʪʠ ʰʫʤʘ 

1 ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ; 

2 ï ʯʝʢ-ʙʦʢʩ ʦʙʥʦʚʣʝʥʠʷ ʛʨʘʬʠʢʘ; 

3 ï ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʛʨʘʬʠʢʝ; 

4 ï ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ, ʧʦʜ ʢʦʪʦʨʫ  ʁʧʦʜʙʠʨʘʝʪʩ ̫ʘʤʧʣʠʪʫʜʘ; 

5 ï ʧʦʣʝ ʩ ʟʥʘʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ; 

6 ï ʧʦʣʝ ʩ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʥʝʛʦ; 

7 ï ʧʦʣʝ ʩ ʟʥʘʯʝʥʠʝʤ ʉʂʆ; 

8 ï ʧʦʣʝ ʩ ʟʥʘʯʝʥʠʝʤ PSD. 
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ʈʠʩʫʥʦʢ 4.42 ï ɺʢʣʘʜʢʘ çʀʟʤʝʨʝʥʠʷè 
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4 ɺʍʆɼʅʆʁ ʂʆʅʊʈʆʃʔ ʀɿɼɽʃʀʁ  

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ 

ʢʦʥʪʨʦʣ ̫ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʜʝʣʠʡ ʩʝʨʠʠ ɻʂɺ, ʄɻ-1, ʄɻ-10 ʠ ʊɻ-18 ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʇʆ.  

ʅʝʦʙʭʦʜʠʤʳʡ ʧʝʨʝʯʝʥʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ: 

- ʘʧʧʘʨʘʪʫʨʘ ʩʦʧʨʷʞʝʥʠʷ (ɸʉ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʝʨʷʝʤʦʛʦ ʠʟʜʝʣʠʷ ʩʦʛʣʘʩʥʦ 

ʪʘʙʣʠʮʝ 4.1 

ʊʘʙʣʠʮʘ 4.1 ï ɸʧʧʘʨʘʪʫʨʘ ʩʦʧʨʷʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʚʝʨʷʝʤʳʤ ʠʟʜʝʣʠʝʤ 

ʀʟʜʝʣʠʝ ɸʉ 

ɻʂɺ-10 ɾʛʫʪ ɻʂɺ-001-05 ʃʄɸʇ.685621.001 (ʨʠʩʫʥʦʢ 4.1, ʘ) 

ɻʂɺ-11/ɻʂɺ-12 ɾʛʫʪ ɻʂɺ-002-05 ʃʄɸʇ.685621.002 (ʨʠʩʫʥʦʢ 4.1, ʙ) 

ɻʂɺ-5/ ɻʂɺ-6/ɻʂɺ-7 ɾʛʫʪ Micro D 15 p (ʨʠʩʫʥʦʢ 4.1, ʚ) 

ʊɻ-18 ɾʛʫʪ ʊɻ-001-05 (ʨʠʩʫʥʦʢ 4.1, ʛ) 

ʄɻ-10 ɾʛʫʪ Micro D 9 p (ʨʠʩʫʥʦʢ 4.1, ʜ) 

ʄɻ-1 ɾʛʫʪ ʄɻ-001-05 (ʨʠʩʫʥʦʢ 4.1, ʝ)/USB type-C  

ɻʂɺ-1 OEM ʆʮʝʥʦʯʥʳʡ ʢʦʤʧʣʝʢʪ ʃʄɸʇ.468353.001 (ʨʠʩʫʥʦʢ 4.1, ʞ) 

 

 

ʘ) 

 

ʙ) 
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ʚ) 

 

ʛ) 

 

ʜ) 
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ʝ) 

 

ʞ) 

ʈʠʩʫʥʦʢ 4.1 ï ɸʧʧʘʨʘʪʫʨʘ ʩʦʧʨʷʞʝʥʠʷ ɻʂɺ-10/11/12 

ʘ) ï ʞʛʫʪ ɻʂɺ-001-05, ʙ) ï ʞʛʫʪ ɻʂɺ-002-05, ʚ) ï ʞʛʫʪ ɻʂɺ-051-02, ʛ) ï ʞʛʫʪ ʊɻ-001-

05, ʜ) ï ʞʛʫʪ ʄɻ-010-05, ʝ) ï ʞʛʫʪ ʄɻ-001-05, ʞ) ï ʦʮʝʥʦʯʥʳʡ ʢʦʤʧʣʝʢʪ. 

 

ʇʨʠʤʝʯʘʥʠʝ: ʨʦʟʝʪʢʘ XS1 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɻʂɺ-10/11/12, ʨʦ-

ʟʝʪʢʘ XS2 ï ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʦʩʥʦʚʥʦʛʦ ʧʦʨʪʘ, XS3 ï ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝ-

ʜʘʯʠ ʧʦʧʨʘʚʦʢ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ). 

- ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ ʚ USB ʃʄɸʇ.468351.003, MOXA Uport1130/1150 

ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 

- ʇʂ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows7 ʠʣʠ ʚʳʰʝ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʘʢʝʪʦʤ 

Visual C++ Redistributable Packages for Visual Studio 2015 x64 (ʧʘʢʝʪ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʩ ʩʘʡʪʘ https://www.microsoft.com/ ʠʣʠ ʩ ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʷ ʚ ʧʘʧʢʝ \ɼʦʧ.ʇʆ\Visual C++ 

Redistributable Packages for Visual Studio 2015 x64\ vc_redist.x64.exe); 

- ʥʘ ʇʂ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ (Microsoft 

https://www.microsoft.com/
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Excel, LibreOffice Calc ʠʣʠ ʜʨʫʛʦʡ ʧʦʜʦʙʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ); 

- ʣʘʙʦʨʘʪʦʨʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʃʀʇʉ) ʩ ʜʠʘʧʘʟʦʥʦʤ ʚʳʭʦʜ-

ʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ 5 ʜʦ 36 ɺ, ʦʛʨʘʥʠʯʝʥʠʝʤ ʪʦʢʘ ʥʝ ʤʝʥʝʝ 1 ɸ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ: 

1 ʇʦʜʢʣʶʯʝʥʠʝ. 

ʉʦʙʨʘʪʴ ʩʭʝʤʫ ʧʦʜʢʣʶʯʝʥʠʷ ʠʟʜʝʣʠʷ, ʩʦʛʣʘʩʥʦ ʧʨʠʣʦʞʝʥʠ ʁɸ ʠ ʧʦʜʘʪʴ ʥʘʧʨʷʞʝ-

ʥʠʝ ʧʠʪʘʥʠʷ ʥʘ ʠʟʜʝʣʠʝ.  

ʃʀʇʉ ʜʦʣʞʝʥ ʚʳʜʘʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʝ-

ʨʷʝʤʦʛʦ ʠʟʜʝʣʠʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4.2. ʄʦʱʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

ʟʥʘʯʝʥʠʷ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4.2 

ʊʘʙʣʠʮʘ 4.2 ï ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʠ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʚʝʨʷ-

ʝʤʳʤ ʠʟʜʝʣʠʝʤ 

ʀʟʜʝʣʠʝ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ɺ ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ɺʪ 

ɻʂɺ-10/ɻʂɺ-11/ ɻʂɺ-12 
9 ï 36*  

5 ï 18*  

2,5*  

3*  

ɻʂɺ-5/ɻʂɺ-6/ ɻʂɺ-7 4,75 ï 5,25 2,5 

ʊɻ-18 9 ï 15 2,5 

ʄɻ-10 4,5 ï 5,5 1 

ʄɻ-1 9 ï 36 2,5 

ɻʂɺ-1 OEM 3,3** 3 

*ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʥʝʥʠʷ 

**ʇʠʪʘʥʠʝ ɻʂɺ-1 OEM, ʦʮʝʥʦʯʥʘʷ ʧʣʘʪʘ ʧʠʪʘʝʪʩʷ ʦʪ USB (5 ɺ) ʠʣʠ ʦʪ ʤʦʜʫʣʷ ʨʘʩ-

ʰʠʨʝʥʠʷ (4,3 ï 40 ɺ) ʠ ʧʦʜʘʝʪ ʥʘ ɻʂɺ-1 OEM ʥʘʧʨʷʞʝʥʠʝ 3,3 ɺ 

 

2 ɿʘʧʫʩʢ ʇʆ ʠ ʥʘʩʪʨʦʡʢʘ ʫʩʪʨʦʡʩʪʚʘ. 

2.1 ʆʪʢʨʳʪʴ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʇʆ (ʬʘʡʣ QInertsys.exe) ʥʘ ʇʂ. ɼʝʤʦʥʩʪʨʘʮʠʦʥ-

ʥʦʝ ʇʆ ʧʝʨʝʜʘʝʪʩʷ ʩ ʠʟʜʝʣʠʝʤ ʥʘ ʬʣʝʰ-ʥʘʢʦʧʠʪʝʣʝ, ʠʣʠ ʝʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦ ʟʘʧʨʦʩʫ. 

ɿʘʡʪʠ ʚʦ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè (ʈʠʩʫʥʦʢ 4.2). ɼʘʣʝʝ ʦʧʠʩʘʥʳ ʜʝʡʩʪʚʠʷ ʜʣʷ 

ʚʢʣʘʜʢʠ çʅʘʩʪʨʦʡʢʠè. 
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ʈʠʩʫʥʦʢ 4.2 ï ɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʇʆ 

 

2.1.1 ɺ ʛʨʫʧʧʝ çʇʦʨʪè, ʨʠʩʫʥʦʢ 4.2, ʜʣʷ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʧʨʝ-

ʜʝʣʠʪʴè ʠ ʚ ʩʧʠʩʢʝ ʧʦʨʪʦʚ ʚʳʙʨʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʶ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʜʢʣʶʯʝʥʥʦʤʫ ʢ ʠʟʜʝʣʠʶ. ʅʘ ʨʠʩʫʥʢʝ 4.3 ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʪʘ ï 

çUSB Serial Port (COM3)è. ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ. ʋʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʠʤʝʥʠ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʚ ʜʠʩʧʝʪʯʝʨʝ ʫʩʪʨʦʡʩʪʚ. 

 

ʈʠʩʫʥʦʢ 4.3 ï ɻʨʫʧʧʘ çʇʦʨʪè ʚʢʣʘʜʢʠ çʅʘʩʪʨʦʡʢʠè ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʇʆ 

 

2.1.2 ɺ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʋʩʪʘʥʦʚʢʠè ʠ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʧʦʨʪʘ (ʈʠʩʫʥʦʢ 4.4): 

- ʉʢʦʨʦʩʪʴ ï 921600; 

- ɹʠʪ ʜʘʥʥʳʭ ï 8; 

- ʏʝʪʥʦʩʪʴ ï No; 

- ʉʪʦʧʦʚʳʝ ʙʠʪʳ ï OneStop; 

- ʂʦʥʪʨʦʣʴ ï NoFlowControl. 
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ʈʠʩʫʥʦʢ 4.4 ï ʇʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ʉʦʭʨʘʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʨʪʘ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʆʂè. 

ʇʨʠʤʝʯʘʥʠʝ: ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʢʦʨʦʩʪʴ ʧʦʨʪʘ ï 921600, ʦʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛʘʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ ʧʦʣʝ ʞʫʨʥʘʣʘ ʙʫʜʫʪ ʩʦʦʙʱʝʥʠʷ ʩʦ-

ʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 4.5. 

 

ʈʠʩʫʥʦʢ 4.5 ï ɾʫʨʥʘʣ ʩʦʦʙʱʝʥʠʡ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʩʢʦʨʦʩʪʠ 

 

2.1.3 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè ʜʣʷ ʦʪʢʨʳʪʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʠ ʥʘʯʘʣʘ 

ʧʨʠʝʤʘ ʜʘʥʥʳʭ ʦʪ ʠʟʜʝʣʠʷ. 

2.1.4 ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʧʦʨʪʘ ʯʝʨʝʟ 2-3 ʩʝʢʫʥʜʳ ʚ ʛʨʫʧʧʝ çʂʦʤʘʥʜʳè ʧʦʷʚʠʪʩʷ ʯʘ-

ʩʪʦʪʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʪ ɻʂɺ/ʊɻ/ʄɻ (ʈʠʩʫʥʦʢ 4.6). ʏʘʩʪʦʪʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ 

ʥʘʩʪʨʦʝʢ ʠʟʜʝʣʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʦʣʞʥʘ ʙʳʪʴ 1000 Ñ 50 ɻʮ (ʨʘʟʙʨʦʩ ʩʚʷʟʘʥ ʩ ʜʨʘʡʚʝʨʦʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʆʉ Windows). 

ʇʨʠʤʝʯʘʥʠʝ: ʯʘʩʪʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʣʠʯʥʦʡ ʦʪ 1000 ɻʮ, ʜʣʷ ʟʘʜʘʥʠʷ ʠʤʝʥʥʦ ʜʘʥ-

ʥʦʡ ʯʘʩʪʦʪʳ, ʤʦʞʥʦ ʚ ʤʝʥʶ çʇʨʝʜʜʝʣʠʪʝʣʴ/ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭè ʫʩʪʘʥʦʚʠʪʴ 1 

(1000ɻʮ). 

 

ʈʠʩʫʥʦʢ 4.6 ï ʆʪʦʙʨʘʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʪ ʠʟʜʝʣʠʷ 
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2.1.5 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʇʦʣʫʯʠʪʴ ʚʩʝè ʚ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè. ɼʝʤʦʥ-

ʩʪʨʘʮʠʦʥʥʦʝ ʇʆ ʦʪʧʨʘʚʠʪ ʚ ʠʟʜʝʣʠʝ ʟʘʧʨʦʩ ʥʘ ʧʝʨʝʜʘʯʫ ʥʘʩʪʨʦʝʢ. ʅʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣ-

ʯʘʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 4.7.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʣʶʙʳʭ ʥʘʩʪʨʦʝʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʠʩʘʪʴè. 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ʅʘʩʪʨʦʡʢʠ ʠʟʜʝʣʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 

 

2.1.6 ɺ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè ʚʦ ʚʢʣʘʜʢʝ çʇʘʨʘʤʝʪʨʳè ʫʩʪʘʥʦʚʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʠʟʜʝʣʠʷ: 

- çʉʢʦʨʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘè ï 921600; 

- çɸʜʨʝʩè ï 0 ʠʣʠ 1; 

- çʇʨʝʜʜʝʣʠʪʝʣʴ/ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭè ï 1 (1000 ɻʮ); 

- çɸʣʛʦʨʠʪʤè ï ɼʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ; 

- çʇʨʝʜʜʝʣʠʪʝʣʴ ʚʳʭʦʜʥʦʛʦ ʩʠʥʭʨʦʩʠʛʥʘʣʘè ï 1; 

- çʊʠʧ ʚʭʦʜʥʦʛʦ ʩʠʥʭʨʦʩʠʛʥʘʣʘè ï ʪʦʣʴʢʦ ʩʪʘʪʫʩ; 

- çʊʠʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ RS485è ï ʦʪʢʣʶʯʝʥ; 
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- çʇʨʦʧʫʩʢ ʚʳʭʦʜʥʳʭ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭè ï 0.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʪʴ ʜʠʘʧʘʟʦʥʳ ʜʘʪʯʠʢʦʚ ʚʦ ʚʢʣʘʜʢʝ çɼʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚè. 

ʇʨʠʤʝʯʘʥʠʝ: ɼʘʥʥʘʷ ʚʢʣʘʜʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʠʟʜʝʣʠʷʤʠ: ʄɻ-1, ʄɻ-10, ɻʂɺ-1 

OEM/1/2/3. 

QInertsys ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʘʟʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʳʜʘʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʘʣʛʦʨʠʪʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3. 

ʊʘʙʣʠʮʘ 4.3 ï ɸʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ 

ʋʩʪʨʦʡʩʪʚʦ ɸʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʇʘʨʘʤʝʪʨʳ 

ɻʂɺ-

10/11/12 

ɻʂɺ-5/6/7 

ɻʂɺ-1 

OEM/1/2/3 

ʄɻ-1 

ʄɻ-10 

ʊɻ-18 ʂʦʜʳ ɸʎʇ ʋʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚ ʢʦʜʘʭ 

ɸʎʇ 

ʋʩʢʦʨʝʥʠʷ ʚ ʢʦʜʘʭ ɸʎʇ 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʢʦʜʘʭ ɸʎʇ 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʘʪʯʠʢʦʚ ʚ ʢʦ-

ʜʘʭ ɸʎʇ 

ɼʘʥʥʳʝ ʩ  

ʜʘʪʯʠʢʦʚ 

ʋʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʚ ϲ/ʩ 

ʋʩʢʦʨʝʥʠʷ ʚ g 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʢʦʜʘʭ ɸʎʇ  

ʊʝʤʧʝʨʘʪʫʨʘ ʜʘʪʯʠʢʦʚ ʚ ϲC 

 ʀʥʢʣʠʥʦʤʝʪʨ ʋʛʣʳ ʥʘʢʣʦʥʘ 

ʆʨʠʝʥʪʘʮʠʷ, ʬʠʣʴʪʨ  

ʂʘʣʤʘʥʘ 

ʋʛʣʳ ʦʨʠʝʥʪʘʮʠʠ 

ʂʚʘʪʝʨʥʠʦʥ ʦʨʠʝʥʪʘʮʠʠ  

ʇʦʣʦʞʝʥʠʷ X, Y, Z 

  ʅʘʚʠʛʘʮʠʷ ɼʘʥʥʳʝ ʦʪ ʧʨʠʝʤʥʠʢʦʚ 

ɼʘʥʥʳʝ ʦʪ ʘʣʛʦʨʠʪʤʘ 

 

2.1.7 ɺ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè ʚʦ ʚʢʣʘʜʢʝ çʈʝʞʠʤè ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʥʘʩʪʨʦʡʢʠ ʠʟʜʝʣʠʷ: 

- ʇʦʣʷ çʋʩʢʦʨʝʥʠʝ ʚ ʤ/ʩ2è, çʋʛʣ. ʩʢʦʨʦʩʪʴ ʚ ʨʘʜ/ʩè, çʋʛʣʳ ʚ ʨʘʜè, çʇʝʨʝʚʝʨʥʫʪʴ 

ʍè, çʇʝʨʝʚʝʨʥʫʪʴ Yè, çʇʝʨʝʚʝʨʥʫʪʴ Zè, çʉʠʥʭʨʦʩʠʛʥʘʣ ʧʝʨʝʢʣʶʯʘʝʪʩʷè, çʉʢʦʨʦʩʪʴ ʦʪ 

ʯʘʩʪʦʪʳ ɸʎʇè, çʆʙʨʝʟʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘè, çʉʠʥʭʨʦʩʠʛʥʘʣ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʥʘʨʫʞʠè 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʫʩʪʳ; 

- çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʩʝʡ:è ï XYZ; 
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- ɺ ʧʦʣʷʭ çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè, çʇʦʩʳʣʢʘ ʜʘʥʥʳʭ ʧʦ ʤʝʨʝ ʛʦʪʦʚʥʦʩʪʠè ʜʦʣʞʥ rʩʪʦ-

ʷʪʴ ʛʘʣʢʠ. 

2.1.8 ɺ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè ʚʦ ʚʢʣʘʜʢʝ çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè ʚʳʙʨʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʫ çɼʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚè ʠ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʣʷ ʦʮʝʥʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʠʞʝ ʚʳʙʨʘʥʳ ʧʘʨʘʤʝʪʨʳ 18 ï 28 (ʫʩʢʦ-

ʨʝʥʠʷ ʧʦ ʦʩʷʤ X, Y, Z, ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʧʦ ʦʩʷʤ X, Y, Z, ʜʘʥʥʳʝ ʤʘʛʥʠʪʦʤʝʪʨʘ ʧʦ ʦʩʷʤ 

X, Y, Z, ʙʘʨʦʤʝʪʨ (ʧʨʠ ʥʘʣʠʯʠʠ)). ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʥʘʞʘʪʴ 

çʆʪʧʨʘʚʠʪʴè. 

2.2 ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʥʘʣʦʚ ʜʘʪʯʠʢʦʚ. 

2.2.1 ʇʝʨʝʢʣʶʯʠʪʴ ʥʘ ʚʢʣʘʜʢʫ çɼʘʥʥʳʝè, ʧʦʜʚʢʣʘʜʢʫ çɻʨʘʬʠʢʠè. ɺʦ ʚʢʣʘʜʢʝ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʪʘʥʦʚʠʪʴ 

ʚʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ 10 ʩ (ʧʦʣʝ çʆʙʨʘʙʦʪʢʘ ʟʘè). ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʢʨʳʪʴè, ʟʘʪʝʤ ʥʘʞʘʪʴ 

ʥʘ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ. 

2.2.2 ʂʘʥʘʣʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ.  

ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʩʴ  ʁX 

ʚʚʝʨʭ (ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ 

ʦʩʝʡ ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 4.8 ʘ).  

ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʩʴ  ʁY 

ʚʚʝʨʭ (ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ 

ʦʩʝʡ ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 4.8 ʙ). 

ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʩʴ  ʁZ 

ʚʚʝʨʭ (ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ 

ʦʩʝʡ ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 4.8 ʚ). 

ɿʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʦʩʷʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʟʝʤ-

ʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʥʘ ʛʨʘʬʠʢʝ ʙʫʜʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʙʣʠʟʢʠʤʠ ʢ 1, ʘ ʩʠʛʥʘʣʳ ʦʩʝʡ, 

ʯʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʙʫʜʫʪ ʙʣʠʟʢʠ ʢ 0. 
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ʘ) 

 

ʙ) 



 

 
 

 

ʀʟʤ

. 

 

ʃʠʩʪ 

 

ˉ ʜʦʢʫʤ. 

 

ʇʦʜʧ. 

 

ɼʘʪʘ 

 

RU.ʃʄɸʇ.502900-01 34 01 
ʃʠʩʪ 

44 

 

 

ʀ
ʥ
ʚ
.
 
ˉ
 
ʧ
ʦ
ʜ
ʣ
.

 

 

ʇ
ʦ
ʜ
ʧ
.
 
ʠ
 
ʜ
ʘ
ʪ
ʘ

 

 

ɺ
ʟ
ʘ
ʤ
.
 
ʠ
ʥ
ʚ
.
 
ˉ

 

 

ʀ
ʥ
ʚ
.
 
ˉ
 
ʜ
ʫ
ʙ
ʣ
.

 

 

ʇ
ʦ
ʜ
ʧ
.
 
ʠ
 
ʜ
ʘ
ʪ
ʘ

 

 

  

 

ʚ) 

ʘ) ʦʩʴ X ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ, ʙ) ʦʩʴ Y ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ, ʚ) ʦʩʴ Z ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ 

ʈʠʩʫʥʦʢ 4.8 ï ʇʨʦʚʝʨʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ ʢʘʥʘʣʘ ʫʩʢʦʨʝʥʠʷ.  

 

ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʩʴ  ʁX 

ʚʥʠʟ (ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʩʝʡ 

ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 4.9 ʘ).  

ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʩʴ  ʁY 

ʚʥʠʟ (ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʩʝʡ 

ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 4.9 ʙ). 

ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʦʩʴ  ʁZ 

ʚʥʠʟ (ʧʨʦʪʠʚ ʚʝʢʪʦʨʘ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ), ʧʨʠ ʵʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʩʝʡ 

ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʠʩʫʥʢʫ 4.9 ʚ). 

ɿʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʦʩʷʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʟʝʤʥʦʛʦ 

ʧʨʠʪʷʞʝʥʠʷ, ʥʘ ʛʨʘʬʠʢʝ ʙʫʜʫʪ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠ ʙʣʠʟʢʠʤʠ ʢ 1, ʘ ʩʠʛʥʘʣʳ ʦʩʝʡ, ʯʴʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʟʝʤʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʙʫʜʫʪ ʙʣʠʟʢʠ ʢ 0. 
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ʘ) 

 

ʙ) 
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ʚ) 

ʘ) ʦʩʴ X ʥʘʧʨʘʚʣʝʥʘ ʚʥʠʟ, ʙ) ʦʩʴ Y ʥʘʧʨʘʚʣʝʥʘ ʚʥʠʟ, ʚ) ʦʩʴ Z ʥʘʧʨʘʚʣʝʥʘ ʚʥʠʟ  

ʈʠʩʫʥʦʢ 4.9 ï ʇʨʦʚʝʨʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ ʢʘʥʘʣʘ ʫʩʢʦʨʝʥʠʷ. 

 

2.2.3 ʂʘʥʘʣ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ.  

ʇʦʚʦʨʘʯʠʚʘʷ ʠʟʜʝʣʠ ̫ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʜʦʣʴ ʦʩʝʡ X, Y, Z ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʩʠʛ-

ʥʘʣʳ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʙʫʜʫʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ. ʇʦʚʦʨʘʯʠʚʘʷ ʠʟʜʝʣʠ ̫ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʜʦʣʴ ʦʩʝʡ X, Y, Z ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʩʠʛʥʘʣʳ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʙʫʜʫʪ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʤʠ (ʥʘ ʨʠʩʫʥʢʝ 4.10 ʠʟʦʙʨʘʞʝʥʳ ʩʠʛʥʘʣʳ ʧʦʚʦʨʦʪʘ ʚʦʢʨʫʛ ʦʩʠ Z ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ ʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ). 
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ʘ) 

 

ʙ) 

ʘ) ʚʨʘʱʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʙ) ʚʨʘʱʝʥʠʝ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 

ʈʠʩʫʥʦʢ 4.10 ï ʇʦʚʦʨʦʪʳ ʚʦʢʨʫʛ ʦʩʠ Z ʢʘʥʘʣʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 
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2.2.4 ʂʘʥʘʣʘ ʤʘʛʥʠʪʦʤʝʪʨʘ. 

ɺʦ ʚʢʣʘʜʢʝ çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʢʠ ʚ ʧʘʨʘʤʝʪʨʘʭ 24 ï26 (ʜʘʥʥʳʝ ʤʘʛ-

ʥʠʪʦʤʝʪʨʘ ʧʦ ʦʩʷʤ X, Y, Z). 

ʇʦʚʦʨʘʯʠʚʘʷ ʠʟʜʝʣʠʷ ʠʣʠ ʧʦʜʥʦʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ, ʢʘʥʘʣ ʤʘʛʥʠʪʦʤʝʪʨʘ 

ʙʫʜʝʪ ʚʳʜʘʚʘʪʴ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ (ʨʠʩʫʥʦʢ 4.11). 

 

ʈʠʩʫʥʦʢ 4.11 ï ʀʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʢʘʥʘʣʘ ʤʘʛʥʠʪʦʤʝʪʨʘ 

 

2.2.5 ʂʘʥʘʣʘ ʙʘʨʦʤʝʪʨʘ. 

ɺʦ ʚʢʣʘʜʢʝ çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʢʫ ʚ ʧʘʨʘʤʝʪʨʝ 29 (ʙʘʨʦʤʝʪʨ). ɹʘʨʦ-

ʤʝʪʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʠʟʜʝʣʠʷʭ ɻʂɺ-5/6/7, ɻʂɺ-1 OEM/1/2/3, ʄɻ-1. 

ʀʟʤʝʥʷʷ ʚʳʩʦʪʫ ʢʘʥʘʣ ʙʘʨʦʤʝʪʨʘ ʙʫʜʝʪ ʚʳʜʘʚʘʪʴ ʠʟʤʝʥʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʜʘʥ-

ʥʳʝ (ʨʠʩʫʥʦʢ 4.12). 
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ʈʠʩʫʥʦʢ 4.12 ï ʀʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʢʘʥʘʣʘ ʙʘʨʦʤʝʪʨʘ 

 

2.3 ʇʨʦʚʝʨʢʘ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ. 

2.3.1 ʋʩʪʘʥʦʚʠʪʴ ʠʟʜʝʣʠʝ ʥʘ ʥʝʧʦʜʚʠʞʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʪʴ ʧʦʢʦʡ. ʇʝʨʝʡʪʠ 

ʥʘ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè ʚ ʛʨʫʧʧʝ çɿʘʧʠʩʴ ʚ ʬʘʡʣè ʠʟ ʩʧʠʩʢʘ ʩʧʨʘʚʘ ʚʳʙʨʘʪʴ çCSVè ʠ 

ʥʘʞʘʪʴ ʥʘ ʧʦʣʝ çʅʘʯʘʪʴ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣè (ʥʘʯʘʣʦ ʟʘʧʠʩʠ ʬʘʡʣʘ, ʩʤ. ʈʠʩʫʥʦʢ 4.13), 

ʜʘʣʝʝ ʚʳʞʜʘʪʴ 10 ʩ ʠ ʧʦʚʪʦʨʥʦ ʥʘʞʘʪʴ ʥʘ ʧʦʣʝ, çʆʩʪʘʥʦʚʠʪʴ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʬʘʡʣè. ɺ 

ʢʦʨʥʝʚʦʡ ʧʘʧʢʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʇʆ ʙʫʜʝʪ ʩʦʟʜʘʥ ʬʘʡʣ ʩ ʥʘʟʚʘʥʠʝʤ ʚ ʚʠʜʝ ʪʝʢʫʱʝʡ 

ʜʘʪʳ, ʚʨʝʤʝʥʝʤ, ʚʳʙʨʘʥʥʳʤ ʪʠʧʦʤ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʘʢʝʪʘ ʠ ʨʘʩʰʠʨʝʥʠʝʤ csv (ʧʨʠʤʝʨ 

2019-03-13 07.50.35.921_RawData.csv, ʛʜʝ 2019-03-13 ï ʜʘʪʘ ʟʘʧʠʩʠ, 07.50.35.921 ï ʚʨʝʤʷ 

ʟʘʧʠʩʠ, RawData ï ʚʳʙʨʘʥʥʳʡ ʪʠʧ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʘʢʝʪʘ, ʜʘʪʘ ʠ ʚʨʝʤʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥ-

ʥʦʝ ʇʆ ʧʦʣʫʯʘʝʪ ʦʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ). 
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ʈʠʩʫʥʦʢ 4.13 ï ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʦʪ ʠʟʜʝʣʠʷ ʯʝʨʝʟ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʇʆ 

2.3.2 ʆʪʢʨʳʪʴ ʬʘʡʣ ʩʦʟʜʘʥʥʳʡ ʚ 2.3.1 ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ Microsoft Excel ʠʣʠ 

LibreOffice Calc ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʇʆ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ. ɼʣʷ ɻʂɺ ʠ ʄɻ ʪʘʙʣʠʮʘ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ ʢʘʢ ʥʘ ʈʠʩʫʥʢʝ 4.14, ʘ. ʗʯʝʡʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʷʯʝʡʢʘʤ M1, N1, O1, 

P1, Q1, R1, ʥʘʟʚʘʪʴ ax, ay, az, wx, wy, wz ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʊɻ-18 ʩʪʦʣʙʮʳ ʩ ʫʩʢʦʨʝʥʠʷʤʠ a[0], a[1], a[2] ʙʫʜʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʠ ʪʘʙʣʠʮʘ 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, ʢʘʢ ʥʘ ʈʠʩʫʥʢʝ 4.14, ʙ. ʗʯʝʡʢʠ J1, K1, L1 ʥʘʟʚʘʪʴ wx, wy, wz ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 4.14 ï ɺʳʯʠʩʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ  

ʘ) ï ʜʣʷ ɻʂɺ ʠ ʄɻ, ʙ) ï ʜʣʷ ʊɻ-18 
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ɼʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʯʠʩʣʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel ʪʦʯʢʠ, ʨʘʟʜʝʣʷʶʱʠʝ 

ʮʝʣʦʝ ʦʪ ʯʘʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʷʪʳʤʠ (ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʚʩʝ ʪʦʯʢʠ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ctrl+H). 

ɼʣʷ ɻʂɺ ʠ ʄɻ ʚ ʷʯʝʡʢʠ M2, N2, O2, P2, Q2, R2 ʟʘʥʝʩʪʠ ʬʦʨʤʫʣʫ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (1) ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʧʦ ʦʩʷʤ x, y, z.  

ɼʣʷ ʊɻ-18 ʟʘʥʝʩʪʠ ʬʦʨʤʫʣʫ (1) ʚ ʷʯʝʡʢʠ J2, K2, L2. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʚ ʷʯʝʡʢʝ M2 ʟʘ-

ʥʝʩʪʠ ʬʦʨʤʫʣʫ 

=ʉʈɿʅɸʏ(C2:C10001), (1) 

ʛʜʝ ʉʈɿʅɸʏ ï ʬʫʥʢʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ, 

C2:C10001 ï ʷʯʝʡʢʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʫʩʢʦʨʝʥʠʡ ʧʦ ʦʩʠ X, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 10000 

ʦʪʩʯʝʪʘʤ ʠʣʠ 10 ʩ. 

ɼʣʷ ɻʂɺ ʠ ʄɻ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʡ ʧʦ 

ʦʩʷʤ X, Y, Z ʠ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʧʦ ʦʩʷʤ X, Y, Z 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 1, ʟʘʤʝʥʠʚ ʷʯʝʡʢʠ ʉ ʥʘ D, E, F, G, H (a[0] ï ʫʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ 

X, a[1] ï ʫʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ Y, a[2] ï ʫʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ Z, w[0] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ 

X, w[1] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Y, w[2] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Z). 

ɼʣʷ ʊɻ-18 ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦ-

ʩʪʝʡ ʧʦ ʦʩʷʤ X, Y, Z ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 1, ʟʘʤʝʥʠʚ ʷʯʝʡʢʠ ʉ ʥʘ D, E (w[0] ï 

ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ X, w[1] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Y, w[2] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ 

ʦʩʠ Z). 

2.3.3 ɼʣʷ ɻʂɺ ʠ ʄɻ ʚ ̫ ʯʝʡʢʠ M3, N3, O3, P3, Q3, R3 ʟʘʥʝʩʪʠ ʬʦʨʤʫʣʫ ʚʳʯʠʩʣʝʥʠʷ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ) ʟʥʘʯʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (2) 

ʜʣʷ Microsoft Excel ʠ (3) ʜʣʷ LibreOffice Calc ʧʦ ʦʩʷʤ x, y, z. 

ɼʣʷ ʊɻ-18 ʟʘʥʝʩʪʠ ʬʦʨʤʫʣʫ (2) ʠʣʠ (3) ʚ ʷʯʝʡʢʠ J3, K3, L3. 

=ʉʊɸʅɼʆʊʂʃʆʅɸ(C2:C10001) (2) 

=ʉʊʆʊʂʃ(C2:C10001), (3) 

ʛʜʝ ʉʊɸʅɼʆʊʂʃʆʅɸ ʠʣʠ ʉʊʆʊʂʃ ï ʬʫʥʢʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʉʂʆ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

C2:C10001 ï ʷʯʝʡʢʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʫʩʢʦʨʝʥʠʡ ʧʦ ʦʩʠ X, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 10000 

ʦʪʩʯʝʪʘʤ ʠʣʠ 10 ʩ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʉʂʆ ʫʩʢʦʨʝʥʠʡ ʧʦ ʦʩʷʤ X, Y, Z ʠ ʉʂʆ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʧʦ 

ʦʩʷʤ X, Y, Z ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 2, ʟʘʤʝʥʠʚ ʷʯʝʡʢʠ ʉ ʥʘ D, E, F, G, H (a[0] ï 
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ʫʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ X, a[1] ï ʫʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ Y, a[2] ï ʫʩʢʦʨʝʥʠʝ ʧʦ ʦʩʠ Z, w[0] ï ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ X, w[1] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Y, w[2] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Z). 

ɼʣʷ ʊɻ-18 ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʉʂʆ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʧʦ ʦʩʷʤ X, Y, Z ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ 2, ʟʘʤʝʥʠʚ ʷʯʝʡʢʠ ʉ ʥʘ D, E (w[0] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ X, w[1] ï 

ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Y, w[2] ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦ ʦʩʠ Z). 

2.3.4 ɼʣʷ ɻʂɺ ʠ ʄɻ ʚ ʷʯʝʡʢʫ M4 ʟʘʥʝʩʪʠ ʬʦʨʤʫʣʫ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥʳ ʚʝʢʪʦʨʘ 

ʫʩʢʦʨʝʥʠʷ (222 azayax ++ ): 

=ʂʆʈɽʅʔ(M2*M2+N2*N2 +O2*O2), (4) 

ʛʜʝ ʂʆʈɽʅʔ ï ʬʫʥʢʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ. 

2.3.5 ɺ ʨʝʟʫʣʴʪʘʪʝ 2.3.1 ï 2.3.4 ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ ʪʘʙʣʠʮʘ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 4.13, ʘ 

ʜʣʷ ɻʂɺ ʠ ʄɻ, ʠ 4.13, ʙ ʜʣʷ ʊɻ-18. ɿʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘ-

ʣʦʚ ʢʘʥʘʣʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʟʘ ʚʨʝʤʷ ʫʩʨʝʜʥʝʥʠʷ 10 ʩ ʜʣʷ ɻʂɺ-5/6/7/10/11/12, ʊɻ-18 ʠ 

ʄɻ-10 ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ Ñ 0,1 Á/ʩ, ʜʣʷ ɻʂɺ-1 OEM/1/2/3, ʄɻ-1 ï Ñ 0,25 Á/ʩ. ɿʥʘʯʝʥʠʝ 

ʉʂʆ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʟʘ ʚʨʝʤʷ 10 ʩ ɻʂɺ-5/6/7/10/11/12, ʊɻ-18 ʠ ʄɻ-

10 ʜʣʷ ʜʠʘʧʘʟʦʥʘ Ñ 900 Á/ʩ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,06 Á/ʩ, ʜʣʷ ʜʠʘʧʘʟʦʥʘ Ñ 2700 Á/ʩ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,2 Á/ʩ, ɻʂɺ-1 OEM/1/2/3, ʄɻ-1 ï 0,18 Á/ʩ.  

ɿʥʘʯʝʥʠʝ ʉʂʆ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʘ ʫʩʢʦʨʝʥʠʷ ɻʂɺ-5/6/7/10/11/12 ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳ-

ʰʘʪʴ ʟʥʘʯʝʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4.4. ɼʣʠʥʘ ʚʝʢʪʦʨʘ ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦ-

ʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4.4.  

ʊʘʙʣʠʮʝ 4.4 ï ɼʣʠʥʘ ʚʝʢʪʦʨʘ ʫʩʢʦʨʝʥʠʷ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʢʘ-

ʥʘʣʘ ʫʩʢʦʨʝʥʠʷ, g 
ʉʂʆ ʢʘʥʘʣʘ ʫʩʢʦʨʝʥʠʷ, g 

ɼʣʠʥʘ ʚʝʢʪʦʨʘ ʢʘʥʘʣʘ 

ʫʩʢʦʨʝʥʠʷ ʚ ʧʦʢʦʝ, g 

Ñ 1 0,001 1 Ñ 0,001  

Ñ 2,5 0,0016 1 Ñ 0,0015  

Ñ 10 0,0025 1 Ñ 0,003  

Ñ 30 0,003 1 Ñ 0,006  

Ñ 100 0,03 1 Ñ 0,015 

 

ɼʣʷ ɻʂɺ-1 OEM/1/2/3, ʄɻ-1, ʄɻ-10 ʟʥʘʯʝʥʠʝ ʉʂʆ ʩʠʛʥʘʣʦʚ ʢʘʥʘʣʘ ʫʩʢʦʨʝʥʠʷ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,003 g ʠ ʜʣʠʥʘ ʚʝʢʪʦʨʘ ʫʩʢʦʨʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 1 g. 

3 ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ɻʅʉʉ-ʧʨʠʝʤʥʠʢʘ ʜʣʷ ɻʂɺ-11/12/6/7/1 OEM/2/3.  

3.1 ʋʩʪʘʥʦʚʠʪʴ ʘʣʛʦʨʠʪʤ çʅʘʚʠʛʘʮʠʷè. 

ɼʣʷ ʧʨʠʝʤʥʠʢʦʚ NV ʠ ZED F9P ʚʦ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè ʚ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ 
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ʫʩʪʨʦʡʩʪʚʘè ʚʦ ʚʢʣʘʜʢʝ çʅʘʙʦʨʥʳʡ ʧʘʢʝʪè ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ (ʫʩʪʘʥʦʚʠʚ ʛʘʣʦʯʢʠ), 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 4.15. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʥʘʞʘʪʴ 

çʆʪʧʨʘʚʠʪʴè. ɺ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè ʚʦ ʚʢʣʘʜʢʝ çʈʝʞʠʤè ʚ ʧʦʣʝ çʅʘʙʦʨʥʳʡ 

ʧʘʢʝʪ ʜʘʥʥʳʭè ʧʦʩʪʘʚʠʪʴ ʛʘʣʢʫ ʠ ʥʘʞʘʪʴ çɿʘʧʠʩʘʪʴè. 

ɽʩʣʠ ʜʘʥʥʳʭ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʦʷʚʠʪʩʷ ʩʦʦʙʱʝʥʠʝ çʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴè ʠ 

ʧʨʠ ʟʘʧʠʩʠ ʩʯʝʪʯʠʢ ʧʨʦʧʫʩʢʦʚ ʥʘʯʥʝʪ ʨʘʩʪʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʘʢʝʪʳ ʥʝ ʧʨʦʧʫʩʢʘʣʠʩʴ, 

ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʩ 921600 ʜʦ 3000000 ʢʙʠʪ/ʩ, ʠʣʠ ʚʦ ʚʢʣʘʜʢʝ çʈʝ-

ʞʠʤè ʧʦʩʪʘʚʠʪʴ ʛʘʣʢʫ ʚ ʯʝʢ-ʙʦʢʩ çʆʙʨʘʟʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘè. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʳʙʨʘʥʘ 

çʆʙʨʘʟʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘè, ʜʘʥʥʳʝ ʙʫʜʫʪ ʜʦʭʦʜʠʪʴ ʧʦʩʣʝ ʠʭ ʦʙʥʦʚʣʝʥʠʷ. ʈʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʚ ʢʦʥʮʝ ʫʢʘʟʳʚʘʪʴ ʜʘʥʥʳʝ ʦʪ ɻʅʉʉ. 

 

ʈʠʩʫʥʦʢ 4.15 ï ʅʘʩʪʨʦʡʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ 

 

3.2 ʇʝʨʝʢʣʶʯʠʪʴ ʥʘ ʚʢʣʘʜʢʫ çɼʘʥʥʳʝè, ʧʦʜʚʢʣʘʜʢʫ çʄʝʪʨʠʢʘè, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʘʙʣʠʮʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʝʨʝʤʝʥʥʳʭ. ʅʘ ʨʠʩʫʥʢʝ 4.16 ʦʪʦʙʨʘʞʝʥʳ ʧʝʨʝʤʝʥʥʳʝ ʜʦ ʚʳʯʠʩ-

ʣʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʥʘ ʨʠʩʫʥʢʝ 4.17 ï ʧʦʩʣʝ. 
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ʈʠʩʫʥʦʢ 4.16 ï ɺʢʣʘʜʢʘ çʄʝʪʨʠʢʘè ʚʢʣʘʜʢʠ çɼʘʥʥʳʝè ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʇʆ. 

ɿʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʜʦ ʚʳʯʠʩʣʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 4.17 ï ɺʢʣʘʜʢʘ çʄʝʪʨʠʢʘè ʚʢʣʘʜʢʠ çɼʘʥʥʳʝè ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʇʆ. 

ɿʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ 
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ʇʝʨʝʤʝʥʥʳʝ gnss_latitude, gns s_longitude ʠ gnss_altitude ʧʦʢʘʟʳʚʘʶʪ ʢʦʦʨʜʠʥʘʪʳ 

ʰʠʨʦʪʳ, ʜʦʣʛʦʪʳ ʠ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʈʠʩʫʥʦʢ 4.18). ʕʪʠ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʚʘʰʝʤʫ ʪʝʢʫʱʝʤʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ. 

 

ʈʠʩʫʥʦʢ 4.18 ï ɿʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ gnss_latitude, gnss_longitude ʠ gnss_altitude 

 

ʇʝʨʝʤʝʥʥʘʷ gnss_num_ss ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʧʫʪʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ (ʈʠʩʫʥʦʢ 4.19). 

 

ʈʠʩʫʥʦʢ 4.19 ï ɿʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ gnss_num_ss 

 

3.3 ɼʣʷ ʧʨʠʝʤʥʠʢʘ ʄʅʇ ʚʦ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè ʚ ʇʘʨʘʤʝʪʨʘʭ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ 

ʫʢʘʟʘʪʴ ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 4.20. ɺ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè 

ʚʦ ʚʢʣʘʜʢʝ çʈʝʞʠʤè ʚ ʧʦʣʝ çʅʘʙʦʨʥʳʡ ʧʘʢʝʪ ʜʘʥʥʳʭè ʧʦʩʪʘʚʠʪʴ ʛʘʣʢʫ ʠ ʥʘʞʘʪʴ çɿʘʧʠ-

ʩʘʪʴè. 

 

ʈʠʩʫʥʦʢ 4.20 ï ʅʘʩʪʨʦʡʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʠʝʤʥʠʢʘ ʄʅʇ 

 

ʇʝʨʝʤʝʥʥʳʝ gnss_int_x, gnss_int_y, gnss_int_z ʧʦʢʘʟʳʚʘʶʪ ʢʦʦʨʜʠʥʘʪʳ ʛʝʦʮʝʥʪʨʠ-

ʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʈʠʩʫʥʢʝ 4.21). ʕʪʠ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʘʰʝʤʫ 

ʪʝʢʫʱʝʤʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ. 
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ʈʠʩʫʥʦʢ 4.21 ï ʅʘʩʪʨʦʡʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʠʝʤʥʠʢʘ ʄʅʇ 

 

4 ɺʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʠʝʤʘ ʧʦʧʨʘʚʦʢ ʠ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʢʠʥʝʤʘʪʠʢʠ ʨʝʘʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ɻʂɺ-11/12/6/7/1 OEM/2/3 ʩ ʧʨʠʝʤʥʠʢʘʤʠ ZED-F9P. 

4.1 ʋʩʪʘʥʦʚʠʪʴ ʘʣʛʦʨʠʪʤ çʅʘʚʠʛʘʮʠʷè. 

ɺʦ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè ʚ ʛʨʫʧʧʝ çʇʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘè ʚʦ ʚʢʣʘʜʢʝ çʅʘʙʦʨ-

ʥʳʡ ʧʘʢʝʪè ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ (ʫʩʪʘʥʦʚʠʚ ʛʘʣʢʠ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 4.22. ɼʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ ʥʘʞʘʪʴ çʆʪʧʨʘʚʠʪʴè ʠ çɿʘʧʠʩʘʪʴè; 

 

ʈʠʩʫʥʦʢ 4.22 ï ʅʘʩʪʨʦʡʢʘ ʥʘʙʦʨʥʦʛʦ ʧʘʢʝʪʘ 

 

4.2 ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ ʢʘʩʪʝʨʦʤ (ʧʝʨʝʜʘʚʘʪʴ ʧʦʧʨʘʚʢʠ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

ʥʘ ʤʘʩʪʝʨ-ʧʨʠʝʤʥʠʢ) ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʦʨʪʫ, ʥʫʞʥʦ ʩʦʝʜʠʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʧʦʨʪ ʫʩʪʨʦʡʩʪʚʘ ʩ ʇʂ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4.5 ʠ ʧʨʠʣʦʞʝʥʠʶ ɸ. 

ʊʘʙʣʠʮʘ 4.5 ï ʉʦʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʦʨʪʫ 

ʀʟʜʝʣʠʝ 
ʀʥʪʝʨʬʝʡʩ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʧʦʨʪʘ 
ɾʛʫʪ ʠ/ʠʣʠ ʢʦʥʪʘʢʪʳ 

ɻʂɺ-11/12 RS-485 2w 
ɾʛʫʪ ɻʂɺ-002-05 ʃʄɸʇ.685621.002 (ʨʦʟʝʪʢʘ XS3 ʨʠʩʫ-

ʥʦʢ 4.1) 

ɻʂɺ-6/7 RS-485 2w ɾʛʫʪ Micro D 15 p (ʢʦʥʪʘʢʪʳ 3 ʠ 4) 

ɻʂɺ-1 ʆɽʄ UART1 ʂʦʥʪʘʢʪʳ 53 ʠ 52 

ɻʂɺ-2/3 RS-485 2w ɾʛʫʪ G125-FC11205L0150L, Harwin (ʢʦʥʪʘʢʪʳ 4 ʠ 5) 
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4.3 ʅʘʩʪʨʦʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʨʪ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 7.2 ʠ ʟʘʧʫʩʪʠʪʴ ʧʝʨʝʜʘʯʫ 

ʧʦʧʨʘʚʦʢ ʦʪ ʢʘʩʪʝʨʘ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʇʆ. 

4.4 ʇʝʨʝʢʣʶʯʠʪʴ ʥʘ ʚʢʣʘʜʢʫ çɼʘʥʥʳʝè, ʧʦʜʚʢʣʘʜʢʫ çʄʝʪʨʠʢʘè, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʘʙʣʠʮʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʝʨʝʤʝʥʥʳʭ. ʋʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʦʪ ʢʘʩʪʝʨʘ, 

ʧʘʨʘʤʝʪʨʳ gnss_sig_lat, gnss_sig_lon, gnss_sig_alt ʩʪʘʣʠ ʤʝʥʴʰʝ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ 

(ʧʨʠʤʝʨʥʦ 0,0014), ʘ ʚ ʩʣʦʚʝ ʩʦʩʪʦʷʥʠʷ gnss_state_status 17-ʡ ʙʠʪ ʧʨʠʥʷʣ ʝʜʠʥʠʯʥʦʝ ʟʥʘ-

ʯʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 4.23 ï ɺʠʜ ʧʦʜʚʢʣʘʜʢʠ çʄʝʪʨʠʢʘè ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʧʦʧʨʘʚʦʢ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 
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ʈʠʩʫʥʦʢ 4.24 ï ɺʠʜ ʧʦʜʚʢʣʘʜʢʠ çʄʝʪʨʠʢʘè ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʭ ʧʦʧʨʘʚʦʢ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 4.25 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʣʦʚʘ ʩʦʩʪʦʷʥʠʷ gnss_state_status ʩ ʝʜʠʥʠʯʥʳʤ 

ʟʥʘʯʝʥʠʝʤ 17-ʛʦ ʙʠʪʘ. 

 

ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʦʜʠʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʟʜʝʣʠʝ ʩʯʠʪʘʶʪ ʥʝ ʧʨʦʰʝʜʰʠʤ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʝʨʥʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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5 ʂɸʃʀɹʈʆɺʂɸ ʄɸɻʅʀʊʆʄɽʊʈʆɺ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʘ ʢʘʣʠʙʨʦʚʢʘ ʚʩʪʨʦʝʥʥʦʛʦ ʤʘʛʥʠʪʦʤʝʪʨʘ ʥʘ ʧʨʠʤʝʨʝ ʄɻ-

1. ʉ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʘʥʘʣʦʛʠʯʥʳʡ. 

1 ʇʦʜʢʣʶʯʠʪʴ ʄɻ ʯʝʨʝʟ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʝ ʇʆ ʢ ʇʂ, ʫʩʪʘʥʦʚʠʪʴ ʥʘʙʦʨʥʳʡ ʧʘʢʝʪ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨʞʘʪʴ ʜʘʥʥʳʝ ʤʘʛʥʠʪʦʤʝʪʨʘ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ (ʧʘ-

ʨʘʤʝʪʨʳ 21,22,23 ʠ 80,81,82); 

2 ʆʪʢʨʳʪʴ ʚʢʣʘʜʢʫ çʂʘʣʠʙʨʦʚʢʘ ʤʘʛʥʠʪʦʤʝʪʨʘè; 

3 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʋʩʪʘʥʦʚʠʪʴ ʝʜʠʥʠʯʥʳʝè ï ʤʘʪʨʠʮʘ ʢʘʣʠʙʨʦʚʢʠ ʩʪʘʥʝʪ ʝʜʠʥʠʯ-

ʥʦʡ (ʪ.ʝ. ʢʘʣʠʙʨʦʚʢʘ ʦʪʢʣʶʯʝʥʘ) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʧʨʘʚʠʪʴè; 

4 ʋʩʪʘʥʦʚʠʪʴ ʛʘʣʢʫ ʚ ʯʝʢ-ʙʦʢʩʝ çɿʘʧʠʩʴè. ɽʩʣʠ ʚʩʸ ʚʳʧʦʣʥʝʥʦ ʚʝʨʥʦ, ʨʷʜʦʤ ʩ ʯʝʢ-

ʙʦʢʩʦʤ ʧʦʷʚʠʪʩʷ ʥʘʜʧʠʩʴ çɿʘʭʚʘʯʝʥʦ # ʩʵʤʧʣʦʚè, ʛʜʝ # ï ʢʦʣʠʯʝʩʪʚʦ ʩʵʤʧʣʦʚ ʜʦʣʞʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

5 ɼʣʷ ʭʦʨʦʰʝʡ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʝʢʪʦʨ ʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʟʝʤʣʠ çʦʙʨʠʩʦʚʘʣè ʩʬʝʨʫ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʨʠʙʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʪʨʠ ʚʨʘʱʝʥʠʷ: 

5.1 ʅʘʧʨʘʚʠʪʴ ʦʩʴ ʍ ʥʘ ʤʘʛʥʠʪʥʳʡ ʩʝʚʝʨ (ʶʛ), ʦʩʴ Y ʚ ʧʣʦʩʢʦʩʪʴ ʛʦʨʠʟʦʥʪʘ, ʦʩʴ Z 

ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ, ʠ ʧʨʦʠʟʚʝʩʪʠ ʦʜʠʥ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʚʦʢʨʫʛ ʦʩʠ Y ʄɻ (ʈʠʩʫʥʦʢ 5.1). 

 

ʈʠʩʫʥʦʢ 5.1 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʄɻ-1 ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʄɻ-1 ʧʦ ʦʩʠ Y 

 

5.2 ʅʘʧʨʘʚʠʪʴ ʦʩʴ ʍ ʥʘ ʤʘʛʥʠʪʥʳʡ ʩʝʚʝʨ (ʶʛ), ʦʩʴ Z ʚ ʧʣʦʩʢʦʩʪʴ ʛʦʨʠʟʦʥʪʘ, ʦʩʴ Y 
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ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ, ʠ ʧʨʦʠʟʚʝʩʪʠ ʦʜʠʥ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʚʦʢʨʫʛ ʦʩʠ Z ʄɻ (ʈʠʩʫʥʦʢ 5.2). 

 

ʈʠʩʫʥʦʢ 5.2 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʄɻ-1 ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʄɻ-1 ʧʦ ʦʩʠ Z 

 

5.3 ʅʘʧʨʘʚʠʪʴ ʦʩʴ Y ʥʘ ʤʘʛʥʠʪʥʳʡ ʩʝʚʝʨ (ʶʛ), ʦʩʴ ʍ ʚ ʧʣʦʩʢʦʩʪʠ ʛʦʨʠʟʦʥʪʘ, ʦʩʴ Z 

ʚʚʝʨʭ ʠʣʠ ʚʥʠʟ, ʠ ʧʨʦʠʟʚʝʩʪʠ ʦʜʠʥ ʧʦʣʥʳʡ ʦʙʦʨʦʪ ʚʦʢʨʫʛ ʦʩʠ ʍ ʄɻ (ʈʠʩʫʥʦʢ 5.3). 

 

ʈʠʩʫʥʦʢ 5.3 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʄɻ-1 ʜʣʷ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʄɻ-1 ʧʦ ʦʩʠ X 
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ɺʘʞʥʦ! ʉʪʘʨʘʪʴʩʷ ʚʨʘʱʘʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʙʦʣʝʝ Ñ100Á/ʩ. ʇʦʩʣʝ ʪʨʸʭ ʦʩʥʦʚʥʳʭ 

ʦʙʦʨʦʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʙʦʣʴʰʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʨʘʱʝʥʠʡ. 

6 ʉʥʷʪʴ ʛʘʣʢʫ çɿʘʧʠʩʴè ʠ ʥʘʞʘʪʴ çʆʙʨʘʙʦʪʘʪʴè, ʜʦʞʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷ ʝʜʠʥʠʯʥʦʡ 

ʤʘʪʨʠʮʳ. ɺʘʞʥʦ: ʢʥʦʧʢʫ çʆʙʨʘʙʦʪʘʪʴè ʥʘʞʘʪʴ ʦʜʠʥ ʨʘʟ; 

7 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʆʪʧʨʘʚʠʪʴè ʜʣʷ ʧʨʦʰʠʚʢʠ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ. 

ʇʘʨʘʤʝʪʨʳ B0(1), B0(2), B0(3) ï ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʤʘʛʥʠʪʦʤʝʪʨʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʢʘʣʠʙʨʦʚʢʫ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʘʨʘʤʝʪʨʳ B(1,1)é B(3,3) ï ʤʘʪʨʠʮʘ ʧʦʚʦʨʦʪʘ ʩ ʤʘʩʰʪʘʙ-

ʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. 

ʂʥʦʧʢʘ çɿʘʧʨʦʩè ï ʩʯʠʪʳʚʘʝʪ ʩʦʭʨʘʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʘʣʠʙʨʦʚʢʠ ʤʘʛʥʠʪʦʤʝʪʨʘ ʚ 

ʧʘʤʷʪʠ ʄɻ. 

ɼʠʘʛʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʤʘʪʨʠʮʝ (B(1,1), B(2,2), B(3,3)), ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ ʥʘ 

1 ï 2 ʧʦʨʷʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʷʤʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʤʘʪʨʠʮʳ (ʈʠʩʫʥʦʢ 5.4). 

 

ʈʠʩʫʥʦʢ 5.4 ï ʇʨʠʤʝʨ ʧʘʨʘʤʝʪʨʦʚ ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʠ ʤʘʪʨʠʮʳ ʧʦʚʦʨʦʪʘ ʤʘʩʰʪʘʙʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʘʛʥʠʪʦʤʝʪʨʘ 

 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʥʝʦʜʥʦʨʦʜʥʦ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʥʠʮʳ 

ʤʝʞʜʫ ʤʘʛʥʠʪʥʳʤ ʩʝʚʝʨʦʤ ʠ ʠʩʪʠʥʥʳʤ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʟʝʤʣʠ (WMM ï World Magnetic Model), ʦʧʠʩʳʚʘʶʱʘʷ ʩʢʣʦʥʝʥʠʷ ʚʝʢʪʦʨʘ 
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ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪ. ɿʥʘʷ ʩʚʦʠ ʢʦʦʨʜʠʥʘʪʳ ʤʦʞʥʦ ʚʳ-

ʯʠʩʣʠʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ʜʣʷ ʜʘʥʥʦʡ ʪʦʯʢʠ ʠ ʪʝʢʫʱʝʡ ʜʘʪʳ. ɽʩʪʴ 

ʨʘʟʥʳʝ ʢʘʣʴʢʫʣʷʪʦʨʳ ʤʘʛʥʠʪʥʦʛʦ ʩʢʣʦʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#declination). 

 

6 ʉʊʀʈɸʅʀɽ ʅɸʉʊʈʆɽʂ ʄʆɼʋʃɽʁ ɻʂɺ ʏɽʈɽɿ ʉʇɽʎʀɸʃʔʅʋʖ 

ʇʈʆʐʀɺʂʋ 

1 ɺʦ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè ʫʩʪʘʥʦʚʠʪʴ ʩʢʦʨʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ 921600 ʙʠʪ/ʩ (ʩʢʦ-

ʨʦʩʪʴ ʨʘʙʦʪʳ ʟʘʛʨʫʟʯʠʢʘ) (ʈʠʩʫʥʦʢ 6.1). 

 

ʈʠʩʫʥʦʢ 6.1 ï ʅʘʩʪʨʦʡʢʘ ʩʢʦʨʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ 

 

2 ʆʪʢʨʳʪʴ ʚʢʣʘʜʢʫ çʇʨʦʰʠʚʢʘè ʠ ʫʢʘʟʘʪʴ ʧʫʪʴ ʜʦ ʬʘʡʣʘ ʧʨʦʰʠʚʢʠ ʜʣʷ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ çgkv10v2_bldr_restore_settings.binè (çgkv10v3_bldr_restore_settings.binè,  

çgkv5v3_bldr_restore_settings.binè). ɼʘʣʝʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʙʥʦʚʣʝʥʠʝ ʯʝʨʝʟ ʩʙʨʦʩè (ʚ 

ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʅɽ ʥʘʞʠʤʘʪʴ ʢʥʦʧʢʫ çʆʢè, ʩʧʝʨʚʘ ʥʫʞʥʦ ʩʙʨʦʩʠʪʴ ʧʠʪʘʥʠʝ), ʦʪʢʣʶ-

ʯʠʪʴ ɻʂɺ (ʝʩʣʠ ʙʳʣ ʚʢʣʶʯʝʥ), ʚʢʣʶʯʠʪʴ ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʢè 

(ʈʠʩʫʥʦʢ 6.2).  

https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#declination
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ʈʠʩʫʥʦʢ 6.2 ï ʇʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʰʠʚʢʠ 

 

3 ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʧʠʨʦʚʘʥʠʷ ʧʨʦʰʠʚʢʠ, ʟʘʡʪʠ ʚʦ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʩʢʦʨʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ 921600 ʠ ʥʘʞʘʪʴ ɿʘʧʠʩʘʪʴ (ʈʠʩʫʥʦʢ 6.3). 

 

ʈʠʩʫʥʦʢ 6.3 ï ʅʘʩʪʨʦʡʢʘ ʩʢʦʨʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ 

 

4 ɿʘʡʪʠ ʚʦ ʚʢʣʘʜʢʫ çʇʨʦʰʠʚʢʘè ʠ ʫʩʪʘʥʦʚʠʪʴ ʨʘʙʦʯʫʶ ʧʨʦʰʠʚʢʫ (ʜʣʷ ɻʂɺ-10 

çgkv10v2_bldr.binè, ʜʣʷ ɻʂɺ-11 çgkv11_bldr.binè, ʜʣʷ ɻʂɺ-5/6 çgkv5_bldr.binè/ 

çgkv5_bldr.binè) ʠ ʯʝʨʝʟ ʢʥʦʧʢʫ çʆʙʥʦʚʣʝʥʠʝ inappè (ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʩʧʦʩʦʙ 

ʦʙʥʦʚʣʝʥʠʷ) ʦʙʥʦʚʠʪʴ ʧʨʦʰʠʚʢʫ. 

ɼʣʷ ʩʙʨʦʩʘ ʦʩʪʘʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ çʆʯʠʩʪʠʪʴ ʧʘʨʘ-

ʤʝʪʨʳè ʚʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè, ʢʥʦʧʢʘ ɼʦʧ. ʂʦʤʘʥʜʳ (ʈʠʩʫʥʦʢ 6.4). 
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ʈʠʩʫʥʦʢ 6.4 ï ʆʯʠʩʪʠʪʴ ʧʘʨʘʤʝʪʨʳ 
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7 ɺʂʃɸɼʂɸ ʅɸʉʊʈʆʁʂʀ ʈɽɾʀʄɸ ʈɸɹʆʊʓ ʀʅʊɽʈʌɽʁʉʆɺ 

(ʀʌʇʈʆʊʆ) 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠʥʪʝʨʬʝʡʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʫ 

ʧʝʨʝʡʪʠ ʚ ʨʘʟʜʝʣ çʀʬʇʨʦʪʦè ʚʦ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè (ʈʠʩʫʥʦʢ 7.1) ʠ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ ʦʙʥʦʚʣʝʥʠʷ . ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʷʪʩʷ ʚʢʣʘʜʢʠ ʥʘʩʪʨʦʡʢʠ ʨʘʙʦʪʳ ʢʘʞ-

ʜʦʛʦ ʠʟ ʠʥʪʝʨʬʝʡʩʦʚ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷ. 

7.1 ʅʘʩʪʨʦʡʢʘ CAN-ʠʥʪʝʨʬʝʡʩʘ 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ CAN-ʩʦʦʙʱʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 7.1 ï ʈʘʟʜʝʣ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ CAN-cʦʦʙʱʝʥʠʡ 

 

ɺʢʣʘʜʢʘ ʥʘʩʪʨʦʡʢʠ ʢʘʞʜʦʛʦ CAN ʠʥʪʝʨʬʝʡʩʘ (ʈʠʩʫʥʦʢ 7.2) ʚʢʣʶʯʘʝʪ ʜʚʘ ʨʘʟʜʝʣʘ: 

ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠʥʪʝʨʬʝʡʩʘ (ɸ) ʠ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʚʳʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ (ɹ) 

 

ʈʠʩʫʥʦʢ 7.2 ï ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ CAN 

ɺ ʨʘʟʜʝʣʝ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ɸ1 ï ʙʠʪʨʝʡʪ CAN-ʠʥʪʝʨʬʝʡʩʘ, ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʦʪ 50 (50 ʢʙʠʪ) ʜʦ 1000 

(1 ʄʙʠʪ). ʉʪʘʥʜʘʨʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ CAN ʨʘʚʥʷʶʪʩʷ 50, 100, 125, 250, 500, 800 ʠ 1000 ʢʙʠʪ. ʆʪ-

ʢʣʶʯʠʪʴ ʠʥʪʝʨʬʝʡʩ ʤʦʞʥʦ ʫʩʪʘʥʦʚʢʦʡ ʟʥʘʯʝʥʠʷ 0. 

ɸ2 ï ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʦʪʦʢʦʣ CAN. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

¶ PROTO_DISABLED ï ʧʨʦʪʦʢʦʣ ʦʪʢʣʶʯʸʥ, ʫʩʪʨʦʡʩʪʚʦ ʚʳʜʘʝʪ ʚʳʙʨʘʥʥʳʝ ʩʦʦʙʱʝ-

ʥʠʷ ʠʟ ʩʧʠʩʢʘ ʚ ʨʘʟʜʝʣʝ ɹ, ʠ ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʩʦʦʙʱʝʥʠʷ ʠʟ ʨʘʟʜʝʣʘ 5 ʃʄɸʇ.402131.002ɼ2. 
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¶ PROTO_RX_PASSTHROUGHT ï ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʥʠʤʘʝʪ ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʧʦ CAN, ʩʦ-

ʦʙʱʝʥʠʷ ʙʫʜʫʪ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʬʝʡʩ UART ʠʣʠ RS-232/485 ʚ ʧʘʢʝʪʝ 0x42 ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʫʩʪʨʦʡʩʪʚ ʆʆʆ çʃʘʙʦʨʘʪʦʨʠʷ ʤʠʢʨʦʧʨʠʙʦʨʦʚè (ʩʤ. çʇʨʦʪʦʢʦʣ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʟʜʝʣʠʝʤè) 

¶ PROTO_RX_CARCAN_FORD, PROTO_RX_CARCAN_KIA _RIO_15, PROTO_RX_ 

CARCAN_RENAULT_LOGAN ï ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ (ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʦʦʙʱʝʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 1), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʘʙʦʨʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʦʩʣʝ ʧʨʠʝʤʘ 

ʚʩʪʨʘʠʚʘʝʤʳʭ ʚ ʘʣʛʦʨʠʪʤ ʫʩʪʨʦʡʩʪʚʘ. 

ɸ3 ï ID ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʢʦʤʘʥʜʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ CAN-ʠʥʪʝʨʬʝʡʩʘ 

(11/29 ʙʘʡʪ) (ʩʤ ʨʘʟʜʝʣ 5). ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʧʨʠʝʤʘ ʵʪʠʭ ʢʦʤʘʥʜ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʯʝʢ-ʙʦʢʩ 

çIO IDè. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ID ʚ 29 ʙʘʡʪ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʯʝʢ-ʙʦʢʩ çExt IDè 

ɿʘʧʠʩʴ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʆʪʧʨʘʚʠʪʴè (ɸ4). 

ɺ ʨʘʟʜʝʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚʳʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʦʦʙʱʝʥʠʷ (ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʤ. ʚ ʃʄɸʇ.402131.009ɼ2 ʚ ʨʘʟʜʝʣʝ 4): 

- ʉʪʘʪʫʩ ʠ ʩʯʝʪʯʠʢ    - ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ  - ɸʢʩʝʣʝʨʦʤʝʪʨ 

- ʄʘʛʥʠʪʦʤʝʪʨ   - ɹʘʨʦʤʝʪʨ   - ʊʝʤʧʝʨʘʪʫʨʘ 

- ʆʨʠʝʥʪʘʮʠʷ ʫʛʣʳ ʕʡʣʝʨʘ  - ʆʨʠʝʥʪʘʮʠʷ ʢʚʘʪʝʨʥʠʦʥ - ʀʥʢʣʠʥʦʤʝʪʨ 

- ʉʪʘʪʫʩ ʘʣʛʦʨʠʪʤʘ   - ʐʠʨʦʪʘ, ʜʦʣʛʦʪʘ  - ɺʳʩʦʪʘ 

- ʉʢʦʨʦʩʪʴ    - ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ XY 

ʇʈʀʄɽʏɸʅʀɽ: ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʦ ʠʥʪʝʨʬʝʡʩʫ CAN ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʳʙʨʘʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʚ ʨʘʟʜʝʣʝ çʇʘʨʘʤʝʪʨʳè ʚʢʣʘʜʢʠ çʅʘʩʪʨʦʡʢʠè QInert-

sys. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ çɼʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚè ʩʦʦʙʱʝʥʠʷ ʪʠʧʘ çʀʥʢʣʠʥʦʤʝʪʨè 

ʠʣʠ çʆʨʠʝʥʪʘʮʠʷ ʫʛʣʳ ʕʡʣʝʨʘè ʙʫʜʫʪ ʟʘʧʦʣʥʝʥʳ ʥʫʣʷʤʠ. ɸʥʘʣʦʛʠʯʥʦ ʧʨʠ ʘʣʛʦʨʠʪʤʝ çʂʦʜʳ 

ɸʎʇè ʥʝʢʦʨʨʝʢʪʥʳ ʙʫʜʫʪ ʩʦʦʙʱʝʥʠʷ çɸʢʩʝʣʝʨʦʤʝʪʨè ʠ çʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴè. 

ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʦʙʱʝʥʠʷ ʨʘʟʜʝʣʘ ɹ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ (ʈʠʩʫʥʦʢ 

7.3). 

 

ʈʠʩʫʥʦʢ 7.3 ï ʇʘʨʘʤʝʪʨʳ ʩʦʦʙʱʝʥʠʷ çʆʨʠʝʥʪʘʮʠʷ ʫʛʣʳ ʕʡʣʝʨʘè 

ɹ1 ï ʇʨʝʜʜʝʣʠʪʝʣʴ ʠʩʭʦʜʥʦʡ ʯʘʩʪʦʪʳ ʚʳʜʘʯʠ ʜʘʥʥʳʭ. ʀʩʭʦʜʥʘʷ ʯʘʩʪʦʪʘ ʚʳʜʘʯʠ ʜʘʥʥʳʭ 

ʟʘʜʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ ʧʘʨʘʤʝʪʨʳ ʚ ʧʦʣʝ çʇʨʝʜʜʝʣʠʪʝʣʴ/ʩʢʦʨʦʩʪʴ ʚʳʜʘʯʠ ʜʘʥʥʳʭè (ʜʣʷ ʤʦʜʫʣʝʡ ʩʝ-

ʨʠʠ ɻʂɺ ʠ ʄɻ ʠʩʭʦʜʥʘʷ ʯʘʩʪʦʪʘ ʨʘʚʥʘ 1ʢɻʮ). ʇʨʠ ʧʨʝʜʜʝʣʠʪʝʣʝ ʨʘʚʥʦʤ "i" ʚ CAN ʩʦʦʙʱʝʥʠʷʭ 
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ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʜʘʥʥʳʝ ʠʟ ʢʘʞʜʦʛʦ i-ʛʦ ʧʘʢʝʪʘ ʩ ʯʘʩʪʦʪʦʡ Fʠʩʭ/i. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʟʥʘʯʝʥʠʷ ʨʘʚ-

ʥʦʤ 0 ʥʘʩʪʨʘʠʚʘʝʤʦʝ ʩʦʦʙʱʝʥʠʝ ʦʪʧʨʘʚʣʷʪʴʩʷ ʥʝ ʙʫʜʝʪ. 

ɹ2 ï ID ʩʦʦʙʱʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʣʶʙʦʡ 11/29 ʙʠʪʥʳʡ ID 

ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ CAN-ʰʠʥʫ. ʉʦʦʙʱʝʥʠʝ ʩ ʥʘʠʤʝʥʴʰʠʤ ID ʠʤʝʝʪ ʥʘ 

ʰʠʥʝ ʥʘʠʚʳʩʰʠʡ ʧʨʠʦʨʠʪʝʪ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ID ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʯʝʢ-ʙʦʢʩ çExt 

IDè. 

ɿʘʧʠʩʴ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʆʪʧʨʘ-

ʚʠʪʴè (ɹ3). 

 

7.2 ʅʘʩʪʨʦʡʢʘ ʧʨʠʝʤʥʠʢʦʚ UBlox 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʨʘʙʦʪʫ ʤʝʞʜʫ ɻʂɺ (Serial port 0) ʠ ʤʘʩʪʝʨ-ʧʨʠʝʤʥʠʢʦʤ 

(Serial port 2) ʠ ʨʦʚʝʨ-ʧʨʠʝʤʥʠʢʦʤ (Serial port 3), ʪ.ʝ. ɻʂɺ ʩʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʦʪ 

ʧʨʠʝʤʥʠʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʘʣʛʦʨʠʪʤʘʭ, ʥʫʞʥʦ ʚʦ ʚʢʣʘʜʢʝ ʀʬʇʨʦʪʦ ʚʳʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 

ʄʘʩʪʝʨ-ʧʨʠʝʤʥʠʢ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʯʝʨʝʟ ʚʢʣʘʜʢʫ Serial Port 2 ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʉʢʦʨʦʩʪʴ ï BAUDRATE_921600 (ʧʦ ʫʤʦʣʯʘʥʠʶ); 

ʇʨʦʪʦʢʦʣ ï PROTO_GNSS_UBLOX; 

ʈʝʞʠʤ ï MODE_UART; 

ʇʘʨʘʤʝʪʨʳ ï USE_GNSS_DATA, TO_ESKF_GNSS_DATA. 

ɿʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʦʪʧʨʘʚʠʪʴ. 

ʈʦʚʝʨ-ʧʨʠʝʤʥʠʢ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʯʝʨʝʟ ʚʢʣʘʜʢʫ Serial port 3: 

ʉʢʦʨʦʩʪʴ ï BAUDRATE_921600 (ʧʦ ʫʤʦʣʯʘʥʠʶ); 

ʇʨʦʪʦʢʦʣ ï PROTO_GNSS_UBLOX; 

ʈʝʞʠʤ ï MODE_UART; 

ʇʘʨʘʤʝʪʨʳ ï USE_GNSS_RELPOS, TO_ESKF_GNSS_RELPOS. 

ɿʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʦʪʧʨʘʚʠʪʴ. 
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ʈʠʩʫʥʦʢ 7.4 ï ʅʘʩʪʨʦʡʢʘ master- ʠ rover-ʧʨʠʝʤʥʠʢʦʚ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʩʪʨʦʠʪʴ ʨʘʙʦʪʫ ʩ ʢʘʩʪʝʨʦʤ (ʧʝʨʝʜʘʚʘʪʴ ʧʦʧʨʘʚʢʠ ʦʪ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ ʥʘ ʤʘʩʪʝʨ-ʧʨʠʝʤʥʠʢ), ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʙʨʦʩ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ ʢ ʤʘʩʪʝʨ-ʧʨʠʝʤʥʠʢʫ, ʜʣʷ ʵʪʦʛʦ ʚʦ ʚʢʣʘʜʢʝ Serial port 1 ʚ ʧʦʣʝ çʇʨʦʙʨʦʩ ʧʨʠʥʷ-

ʪʳʭ ʜʘʥʥʳʭè ʟʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʈʘʟʤʝʨ ʙʫʬʝʨʘ ï 1024 (ʧʘʢʝʪʳ RTCM ʥʝ ʙʦʣʝʝ 1024); 

ʀʥʪʝʨʬʝʡʩ ʥʘʟʥʘʯʝʥʠʷ ï Serial port 2 
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ɿʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʦʪʧʨʘʚʠʪʴ. 

 

ʈʠʩʫʥʦʢ 7.5 ï ʅʘʩʪʨʦʡʢʘ ʨʘʙʦʪʳ ʩ ʢʘʩʪʝʨʦʤ ʯʝʨʝʟ ʧʨʦʙʨʦʩ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʥʪʝʨ-

ʬʝʡʩʝ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʩʪʝʨ ʤʦʛ ʦʧʨʝʜʝʣʷʪʴ ʜʘʥʥʳʝ ʥʫʞʥʦ ʚ ʧʦʣʝ ʂʦʥʬʠʛʫʨʘʮʠʷ ʟʘʜʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ʉʢʦʨʦʩʪʴ ï BAUDRATE_921600 (ʧʦ ʫʤʦʣʯʘʥʠʶ); 

ʇʨʦʪʦʢʦʣ ï PROTO_NMEA_FROM_GNSS; 

ʈʝʞʠʤ ï MODE_UART; 

ʇʘʨʘʤʝʪʨʳ ï 100 ɻʮ (ʧʨʝʜʜʝʣʠʪʝʣʴ ʣʫʯʰʝ ʙʦʣʴʰʝ 1 ɻʮ). 

ɿʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʦʪʧʨʘʚʠʪʴ. 

 

ʈʠʩʫʥʦʢ 7.6 ï ʅʘʩʪʨʦʡʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʩʪʝʨʦʤ 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʝʜʠʥʠʪʴʩʷ çʥʘʧʨʷʤʫʶè ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʠʝʤʥʠʢʘʤʠ ʯʝʨʝʟ ʠʥ-

ʪʝʨʬʝʡʩ ɻʂɺ (Serial port 0/ʦʩʥʦʚʥʦʡ 485) ʠʣʠ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 485 (Serial port 1) 

ʥʫʞʥʦ ʚ ʜʦʧ. ʢʦʤʘʥʜʘʭ ʚʳʙʨʘʪʴ çʇʨʦʙʨʦʩ RS485è ʠ ʟʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ. 

ɼʣʷ ʤʘʩʪʝʨ-ʧʨʠʝʤʥʠʢʘ ʟʘʜʘʪʴ ʧʦʨʪ 0, ʜʣʷ ʨʦʚʝʨ-ʧʨʠʝʤʥʠʢʘ ï 1. ʇʦʩʣʝ ʧʨʦʙʨʦʩʘ 

ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʢʨʳʪʴ ʧʦʨʪ ʚ QI ʠʥʘʯʝ ʚ U-center ʧʦʨʪ ʙʫʜʝʪ ʥʝʘʢʪʠʚʥʳʤ. ʇʨʦʙʨʦʩ ʨʘʙʦʪʘʝʪ 

ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʧʨʠʝʤʥʠʢʦʚ. 

 

ʈʠʩʫʥʦʢ 7.4 ï ʅʘʩʪʨʦʡʢʘ ʧʨʦʙʨʦʩʘ 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʠʝʤʥʠʢʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ U-center, ʢʘʢ COM-ʧʦʨʪʳ ʦʩʥʦʚʥʦʛʦ 

ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʙʳʣ ʚʳʙʨʘʥ ʚ ʥʘʩʪʨʦʡʢʘʭ 

ʧʨʦʙʨʦʩʘ), ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʢʘʞʜʳʡ ʠʟ ʥʠʭ. 

ɺʳʡʪʠ ʠʟ ʨʝʞʠʤʘ ʧʨʦʙʨʦʩʘ ʤʦʞʥʦ ʩʙʨʦʩʦʤ ʧʠʪʘʥʠʷ. ɼʣʷ ʧʨʦʙʨʦʩʘ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ 485 ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʢʘ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ, ʧʨʠʥʷʪʴ ʧʦ ʵʪʦʤʫ ʠʥʪʝʨʬʝʡʩʫ 

ʥʝʣʴʟʷ. 
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