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ʇʨʦʛʨʘʤʤʘ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʠ ʚʳʧʫʩʢʘʝʤʳʭ ɿɸʆ çʉʠʩʪʝʤʳ ʩʚʷʟʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠè 

(ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʫʩʪʨʦʡʩʪʚ), ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ eZ80Acclaim!Ê 

(ZiLOG): 

¶ ʂʦʤʧʣʝʢʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʪʝʣʝʤʝʭʘʥʠʢʠ çʊʝʣʝʢʘʥʘʣ-ʄ2è ʥʘ ʙʘʟʝ ʤʦʜʫʣʝʡ ʧʨʦʮʝʩʩʦʨʥʳʭ 

DP04A, DP04A1 (ʜʘʣʝʝ ʤʦʜʫʣʝʡ DP04A, DP04A1); 

¶ ʂʦʤʧʣʝʢʩʦʚ ʫʩʪʨʦʡʩʪʚ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʋʉʇɼ) çʊʝʣʝʫʯʝʪ-ʂ1è ʥʘ ʙʘʟʝ ʤʦʜʫʣʷ 

DP04A; 

¶ ʉʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ çʂʀʇʇ-2è ʠ çʂʀʇʇ-2ʄè. 

ɺ ʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʠʥʳ: 

- çʂʀʇʇè, ʢʦʪʦʨʳʤ ʦʙʦʟʥʘʯʝʥ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ, ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʠʟʤʝʨʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʂʦʤʧʣʝʢʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʪʝʣʝʤʝʭʘʥʠʢʠ çʊʝʣʝʢʘʥʘʣ-ʄ2è ʠ 

ʂʦʤʧʣʝʢʩʦʚ ʫʩʪʨʦʡʩʪʚ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ çʊʝʣʝʫʯʝʪ-ʂ1è; 

- çʂʀʇʇ-2è, ʢʦʪʦʨʳʤ ʦʙʦʟʥʘʯʝʥ rʉʯʝʪʯʠʢʠ ʵʣʝʢʪʨʦʥʥʳʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ çʂʀʇʇ-2è ʠ 

çʂʀʇʇ-2ʄè. 

ʇʨʦʛʨʘʤʤʘ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨè ʨʘʙʦʪʘʝʪ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ʜʘʣʝʝ ʆʉ) Windows XP ʠ 

Windows 7, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʚʚʦʜʠʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ 

ʟʘʛʨʫʞʘʪʴ ʠ ʩʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-232, ʦʧʪʠʯʝʩʢʦʤʫ ʧʦʨʪʫ ʠʣʠ ʧʦ ʩʝʪʠ 

Ethernet ʠ ʩʦʭʨʘʥʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʚʠʜʝ ʬʘʡʣʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ(*.ini). 

ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ ʠ ʠʥʪʝʨʬʝʡʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʧʝʨʘʪʦʨʫ ʧʨʦʛʨʘʤʤʦʡ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨè. 
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1 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʫʩʪʨʦʡʩʪʚʫ 

ɼʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʙʘʟʝ ʤʦʜʫʣʷ DP04A ʠʣʠ DP04A1 ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʝʜʠʥʠʪʴ ʦʜʠʥ ʠʟ ʉʆʄ-ʧʦʨʪʦʚ ʢʦʤʧʴʶʪʝʨʘ ʩ ʩʦʝʜʠʥʠʪʝʣʝʤ çRS-232è (XP8) ʤʦʜʫʣʷ DP04A 

(DP04A1) ʢʘʙʝʣʝʤ WD9P6P ʃɸʄʊ.436121.046 (ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʫʩʪʨʦʡʩʪʚ). 

ɼʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʦ ʩʯʝʪʯʠʢʦʤ çʂʀʇʇ-2è ʠʣʠ çʂʀʇʇ-2ʄè ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-232 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʠʪʴ ʦʜʠʥ ʠʟ ʉʆʄ-ʧʦʨʪʦʚ ʢʦʤʧʴʶʪʝʨʘ ʢʘʙʝʣʝʤ ʩʠʛʥʘʣʴʥʳʤ ʃɸʄʊ.436121.061 ʠʣʠ 

ʊʃɸʉ.436121.001, ʚʭʦʜʷʱʠʤʠ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʩʯʝʪʯʠʢʘ, ʩ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʤ ʨʘʟʲʝʤʦʤ 

çCONFè ʩʯʝʪʯʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʦʜ ʟʘʱʠʪʥʦʡ ʢʨʳʰʢʦʡ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʦ ʩʯʝʪʯʠʢʦʤ çʂʀʇʇ-2ʄè ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

(ʦʧʪʦʧʦʨʪ) ʥʝʦʙʭʦʜʠʤʦ ʦʜʠʥ ʠʟ USB-ʧʦʨʪʦʚ ʢʦʤʧʴʶʪʝʨʘ ʧʦʜʢʣʶʯʠʪʴ ʢ ʩʯʝʪʯʠʢʫ ʧʨʠ ʧʦʤʦʱʠ 

ʩʯʠʪʳʚʘʶʱʝʡ ʛʦʣʦʚʢʠ ʩ ʢʘʙʝʣʝʤ. ɻʦʣʦʚʢʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʚ 

ʥʝʸ ʤʘʛʥʠʪʘ.  

ɼʨʘʡʚʝʨ ʜʣʷ ʩʯʠʪʳʚʘʶʱʝʡ ʛʦʣʦʚʢʠ ʩʯʝʪʯʠʢʘ ʚ ʢʦʤʧʴʶʪʝʨʝ ʩ ʆʉ Windows 7 (ʠ ʚʳʰʝ), ʙʫʜʝʪ 

ʥʘʡʜʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɼʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʩ ʆʉ Windows XP, ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʜʨʘʡʚʝʨʘ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ ʨʘʩʧʦʣʦʞʝʥʘ  ʥʘ ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʯʠʢʘ ʤʠʢʨʦʩʭʝʤʳ ʩʯʠʪʳʚʘʶʱʝʡ ʛʦʣʦʚʢʠ www.ftdichip.com. 

ɼʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʦ ʩʯʝʪʯʠʢʦʤ, ʫʩʪʨʦʡʩʪʚʦʤ ʪʝʣʝʤʝʭʘʥʠʢʠ ʠʣʠ ʋʉʇɼ ʧʦ ʩʝʪʠ Ethernet 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʢʦʤʧʴʶʪʝʨ ʠ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʩʝʛʤʝʥʪʫ ʩʝʪʠ Ethernet. ʉʯʝʪʯʠʢ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ Ethernet ʯʝʨʝʟ ʩʦʝʜʠʥʠʪʝʣʴ ç10Base-Tè (crossover). 

ɺʅʀʄɸʅʀɽ!  

ʇʈʀ ʇʆɼʂʃʖʏɽʅʀʀ ʂʆʄʇʔʖʊɽʈɸ ʂ ʉʏɽʊʏʀʂʋ ʀʉʇʆʃʔɿʋʁʊɽ 

ʀɿʆʃʀʈʋʖʑʀɽ ʇʈɽʆɹʈɸɿʆɺɸʊɽʃʀ RS-232/USB, RS-232/ETHERNET. ʇʆɼʂʃʖʏɽʅʀɽ 

ʂʆʄʇʔʖʊɽʈɸ ʇʈʆʀɿɺʆɼʀʊɽ ɺ ʉʆʆʊɺɽʊʉʊɺʀʀ ʉ ɽɻʆ ʈʋʂʆɺʆɼʉʊɺʆʄ ʇʆ 

ʕʂʉʇʃʋɸʊɸʎʀʀ. 
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2 ʄʝʥʶ 

 ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨè ʦʪʢʨʳʚʘʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʝʥʳ: ʤʝʥʶ, ʧʘʥʝʣʴ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʥʦʧʢʘʤʠ ʠ ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʧʘʥʝʣʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ 

2.1 ʄʝʥʶ çʌʘʡʣè 

ʉ ʧʦʤʦʱʴʶ ʤʝʥʶ çʌʘʡʣè ʚʳʟʳʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ: çʆʪʢʨʳʪʴè, 

çʉʦʭʨʘʥʠʪʴè, çʉʦʭʨʘʥʠʪʴ ʢʘʢéè, çɺʳʭʦʜè. ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ ʚ ʬʘʡʣʘʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ çiniè. ʀʤʷ ʬʘʡʣʘ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʢʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʪʘʥʜʘʨʪʥʳʡ ʬʘʡʣ ʠʩʭʦʜʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ: uspd.ini.  

ɺʅʀʄɸʅʀɽ! 

ʌɸʁʃ uspd.ini  ʈɽɼɸʂʊʀʈʆɺɸʊʔ ʅɽ ʉʃɽɼʋɽʊ, ɺʉɽ ʀɿʄɽʅɽʅʀʗ ʉʃɽɼʋɽʊ 

ʉʆʍʈɸʅʗʊʔ ʇʆɼ ɼʈʋɻʀʄ ʀʄɽʅɽʄ!  

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ çʆʪʢʨʳʪʴè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʬʘʡʣ ʩ 

ʜʘʥʥʳʤʠ ʠ ʧʨʠʩʚʦʠʪʴ ʪʝʢʫʱʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʦʛʨʘʤʤʳ ʟʥʘʯʝʥʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʵʪʦʤ ʬʘʡʣʝ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ çʉʦʭʨʘʥʠʪʴè, ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ, 

ʦʪʢʨʳʪʦʤ ʚ ʧʫʥʢʪʝ çʆʪʢʨʳʪʴè. 

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ çʉʦʭʨʘʥʠʪʴ ʢʘʢéè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʙʨʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ ʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʅʘ ʧʘʥʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʥʦʧʦʢ ʚ ʛʨʫʧʧʝ çINI-ʬʘʡʣè ʨʘʟʤʝʱʝʥʳ ʯʝʪʳʨʝ ʢʥʦʧʢʠ, 

ʜʫʙʣʠʨʫʶʱʠʝ ʠ ʜʦʧʦʣʥʷʶʱʠʝ ʬʫʥʢʮʠʠ ʤʝʥʶ çʌʘʡʣè. ʂʥʦʧʢʘ çʏʪʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʘ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʠè ʜʫʙʣʠʨʫʝʪ ʧʫʥʢʪ çʆʪʢʨʳʪʴè, ʢʥʦʧʢʘ çɿʘʧʠʩʴ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ ʚ ʬʘʡʣ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʠè ʜʫʙʣʠʨʫʝʪ ʧʫʥʢʪ çʉʦʭʨʘʥʠʪʴ ʢʘʢéè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

çʏʪʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʬʘʡʣʘ <uspd.ini>è ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʬʘʡʣʘ 

çuspd.iniè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɿʘʧʠʩʴ ʧʘʨʘʤʝʪʨʦʚ ʚ ʬʘʡʣ <uspd.ini>è ʪʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ çuspd.iniè. 
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2.2 ʄʝʥʶ çʅʘʩʪʨʦʡʢʠè 

ɺ ʩʦʩʪʘʚ ʵʪʦʛʦ ʤʝʥʶ ʚʭʦʜʷʪ ʧʫʥʢʪʳ çʇʦʜʢʣʶʯʝʥʠʝè ʠ çɸʚʪ. ʟʘʛʨʫʟʢʘ INI-ʬʘʡʣʘè. ɽʩʣʠ ʧʫʥʢʪ 

çɸʚʪ. ʟʘʛʨʫʟʢʘ INI-ʬʘʡʣʘè ʦʪʤʝʯʝʥ ʬʣʘʛʦʤ, ʪʦ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʛʨʫʟʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʬʘʡʣʘ çuspd.iniè.  

ʇʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ çʇʦʜʢʣʶʯʝʥʠʝè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷè ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʥʘʣʘ ʩʚʷʟʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʢʦʤʧʦʥʝʥʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʙrʨʘʪʴ ʥʦʤʝʨ ʉʆʄ-ʧʦʨʪʘ ʜʣʷ ʩʚʷʟʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʠʣʠ ʟʘʜʘʪʴ IP-ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʩʚʷʟʠ ʩ ʥʠʤ ʧʦ ʩʝʪʠ Ethernet. ʅʦʤʝʨ ʉʆʄ-ʧʦʨʪʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʩʧʠʩʢʘ ʜʦʩʪʫʧʥʳʭ, ʘ IP-ʘʜʨʝʩ 

ʥʘʙʠʨʘʝʪʩʷ ʚʨʫʯʥʫʶ. ɺʠʜ ʦʢʥʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ï ʆʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷè 

ɺʳʙʦʨ ʧʦʨʪʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ çʆʂè. ɺ ʵʪʦʤ ʞʝ ʦʢʥʝ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ 

ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦ COM-ʧʦʨʪʫ, ʥʘʞʘʚ ʢʥʦʧʢʫ çTestè. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ ʪʝʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʢ ʫʩʪʨʦʡʩʪʚʫ ʩ ʠʥʜʠʢʘʮʠʝʡ ʯʠʩʣʘ 

ʧʝʨʝʜʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʯʠʩʣʘ ʦʰʠʙʦʢ ʦʙʤʝʥʘ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʦ 

Ethernet-ʢʘʙʝʣʶ, ʧʨʦʚʝʨʢʫ ʩʚʷʟʠ ʧʨʦʚʦʜʠʪʴ ʥʝ ʩʣʝʜʫʝʪ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʥʘʩʪʨʦʡʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʳʪʴ ʦʢʥʦ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çCloseè. 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥ ʢʦʤʧʦʥʝʥʪ ʩ ʟʘʢʣʘʜʢʘʤʠ çʇʘʨʘʤ.è ʠ 

çʇʦʜʢʣʶʯʘʝʤʳʝ ʫʩʪ-ʚʘè. ɼʣʷ ʚʚʦʜʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ 

ʟʘʢʣʘʜʢʫ çʇʘʨʘʤ.è. 

ɺʩʝ ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʙʠʪʳ ʥʘ ʢʣʘʩʩʳ: 

¶ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʢʥʦʧʢʘ çʉʠʩʪ. ʧʘʨʘʤʝʪʨʳè; 

¶ ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ï ʢʥʦʧʢʘ çʕʥʝʨʛʦʫʯʝʪè; 
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¶ ʇʘʨʘʤʝʪʨʳ ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ ï ʢʥʦʧʢʘ çʊʀʀè; 

¶ ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩ ʂʀʇʇ ï ʢʥʦʧʢʘ çʂʀʇʇè; 

¶ ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ ʚʚʦʜʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï ʢʥʦʧʢʘ çʀʟʤʝʨʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳè; 

¶ ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ ʚʳʚʦʜʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï ʢʥʦʧʢʘ çʂʘʥʘʣʳ ʚʳʚʦʜʘè; 

¶ ʊʝʢʫʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ ï ʢʥʦʧʢʘ çɺʨʝʤʷè; 

¶ ʇʘʨʘʤʝʪʨʳ ʟʘʜʘʯʠ ʪʘʨʠʬʠʢʘʮʠʠ ï ʢʥʦʧʢʘ çʊʘʨʠʬʥʦʝ ʨʘʩʧʠʩʘʥʠʝè; 

¶ ʇʘʨʘʤʝʪʨʳ ʜʘʥʥʳʭ ʪʝʣʝʩʠʛʥʘʣʠʟʘʮʠʠ ï ʢʥʦʧʢʘ çʊʝʣʝʩʠʛʥʘʣʠʟʘʮʠʷè; 

¶ ʇʘʨʘʤʝʪʨʳ ʜʘʥʥʳʭ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ ï ʢʥʦʧʢʘ çʊʝʣʝʫʧʨʘʚʣʝʥʠʝè. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʦʪʢʨʳʚʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ. 

 ɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʚ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

çʇʝʨʝʜʘʯʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʩʪʨʦʡʩʪʚʦè ʚ ʛʨʫʧʧʝ ʢʥʦʧʦʢ çʋʉʇɼè. ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʛʨʫʟʢʘ 

ʜʘʥʥʳʭ ʪʝʢʫʱʝʛʦ ʚʳʙʨʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ. ɿʘʛʨʫʞʝʥʥʳʝ ʜʘʥʥʳʝ ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʧʦʩʣʝ 

ʨʝʩʪʘʨʪʘ ʫʩʪʨʦʡʩʪʚʘ. 

 ʉʯʠʪʳʚʘʥʠʝ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʪʝʢʫʱʝʛʦ ʚʳʙʨʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʏʪʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʫʩʪʨʦʡʩʪʚʘè 

ʛʨʫʧʧʳ ʢʥʦʧʦʢ çʋʉʇɼè. 

 ɼʣʷ ʟʘʛʨʫʟʢʠ ʚ ʫʩʪʨʦʡʩʪʚʦ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʦʧʢʘ çɿʘʧʠʩʴ 

ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʩʪʨʦʡʩʪʚʦè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʛʨʫʧʧʦʚʫʶ ʦʧʝʨʘʮʠʶ.  

 ɼʣʷ ʯʪʝʥʠʷ ʠʟ ʫʩʪʨʦʡʩʪʚʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʦʧʢʘ çʏʪʝʥʠʝ 

ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʫʩʪʨʦʡʩʪʚʘè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʧʨʦʠʩʭʦʜʠʪ ʯʪʝʥʠʝ ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʛʨʫʧʧʦʚʫʶ ʦʧʝʨʘʮʠʶ.  

 ɼʣʷ ʚʢʣʶʯʝʥʠʷ/ʠʩʢʣʶʯʝʥʠʷ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʛʨʫʧʧʦʚʫʶ ʦʧʝʨʘʮʠʶ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʵʪʦʪ 

ʢʣʘʩʩ ʚ ʩʧʠʩʢʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʠ ʥʘʞʘʪʴ Ctrl+W. ʊʝ ʞʝ ʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʚʳʙʨʘʥʥʦʤ ʢʣʘʩʩʝ ʠ ʫʢʘʟʘʥʠʝʤ ʥʘ ʚʩʧʣʳʚʘʶʱʫʶ ʢʦʤʘʥʜʫ 

çʩʯʠʪʳʚʘʪʴ/ʟʘʧʠʩʳʚʘʪʴ Ctrl+Wè ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. ɺʳʙʨʘʥʥʳʝ ʚ ʛʨʫʧʧʦʚʫʶ ʦʧʝʨʘʮʠʶ 

ʢʣʘʩʩʳ ʧʘʨʘʤʝʪʨʦʚ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ ʟʥʘʢʦʤ <-> (ʨʠʩʫʥʦʢ 3). ɽʩʣʠ ʥʠ ʦʜʠʥ ʢʣʘʩʩ ʥʝ ʦʪʤʝʯʝʥ ʟʥʘʢʦʤ 

 <->, ʪʦ ʟʘʛʨʫʞʘʶʪʩʷ ʠ ʯʠʪʘʶʪʩʷ ʚʩʝ ʢʣʘʩʩʳ, ʦʪʦʙʨʘʞʝʥʥʳʝ ʚ ʟʘʢʣʘʜʢʝ çʇʘʨʘʤ.è. 

ɺ ʟʘʢʣʘʜʢʝ çʇʦʜʢʣʶʯʘʝʤʳʝ ʫʩʪ-ʚʘè (ʨʠʩʫʥʦʢ 4) ʚʢʣʶʯʝʥʳ ʦʧʠʩʘʥʠʷ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʪʦʢʦʣʳ 

ʢʦʪʦʨʳʭ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚ ʩʯʝʪʯʠʢʘʭ çʂʀʇʇ-2è, çʂʀʇʇ-2ʄè ʠʣʠ ʚ ʧʨʦʮʝʩʩʦʨʘʭ DP04A(DP04A1). 

ɼʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝ ʧʦʜʢʣʶʯʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʪʠʧʥʳ.  
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ʈʠʩʫʥʦʢ 3 ï ɺʢʣʶʯʝʥʠʝ ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ ʚ ʛʨʫʧʧʦʚʫʶ ʦʧʝʨʘʮʠʶ 

 

ʈʠʩʫʥʦʢ 4  ï  ɿʘʢʣʘʜʢʘ çʇʦʜʢʣʶʯʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘè 
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3 ʋʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

 ʇʨʠ ʚʳʙʦʨʝ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ çʉʠʩʪ. ʧʘʨʘʤʝʪʨʳè ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ 

ʯʝʪʳʨʝ ʟʘʢʣʘʜʢʠ ï çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè, çʇʘʨʘʤʝʪʨʳ ʩʚʷʟʠè, çʂʘʥʘʣʳ ʩʚʷʟʠè ʠ çɸʢʢʫʤʫʣʷʪʦʨ ʠ 

ʤʦʜʫʣʠè. 

3.1 ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʈʠʩʫʥʦʢ 5 ï ɿʘʢʣʘʜʢʘ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè 

ɿʘʢʣʘʜʢʘ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: çʇʘʨʦʣʠè, çɾʫʨʥʘʣ 

ʩʦʙʳʪʠʡè, çʈʘʟʨʝʰʝʥʠʝ ʫʜʘʣʝʥʥʦʡ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠè, çʉʧʠʩʦʢ ʤʦʜʫʣʝʡè ʠ çʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ 

ɸʉʂʋʕ ʠ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʩʪʘʥʜʘʨʪʥʳʤʠ ASDUè. 

3.1.1 ɺ ʢʦʤʧʦʥʝʥʪʝ çʇʘʨʦʣʠè ʚʚʦʜʷʪʩʷ ʧʘʨʦʣʠ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ɸʉʂʋʕ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʠ, ʘ ʪʘʢʞʝ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʇʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʜʘʝʪ ʧʨʘʚʦ ʥʘ ʯʪʝʥʠʝ ʠ 

ʟʘʧʠʩʴ ʚʩʝʭ ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ.  
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ʇʘʨʦʣʴ ɸʉʂʋʕ ʜʣʷ ʟʘʧʠʩʠ ʜʘʝʪ ʧʨʘʚʦ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʩʣʝʜʫʶʱʠʭ ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ; 

¶ ʕʥʝʨʛʦʫʯʝʪ; 

¶ ʎʕ 6850; 

¶ ʉʕʊ-4ʊʄ; 

¶ ʊʀʀ; 

¶ ʂʀʇʇ; 

¶ ɺʨʝʤʷ; 

¶ ʊʘʨʠʬʥʦʝ ʨʘʩʧʠʩʘʥʠʝ; 

¶ ɽʚʨʦɸʃʔʌɸ. 

ʇʘʨʦʣʴ ɸʉʂʋʕ ʜʣʷ ʯʪʝʥʠʷ ʜʘʝʪ ʧʨʘʚʦ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʘʨʦʣʴ ʪʝʣʝʤʝʭʘʥʠʢʘ ʜʣʷ ʟʘʧʠʩʠ ʜʘʝʪ ʧʨʘʚʦ ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʩʣʝʜʫʶʱʠʭ ʢʣʘʩʩʦʚ 

ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳ; 

¶ ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ; 

¶ ʂʘʥʘʣʳ ʚʳʚʦʜʘ; 

¶ ɺʨʝʤʷ; 

¶ ModBus; 

¶ ʊʝʣʝʫʧʨʘʚʣʝʥʠʝ. 

ʇʘʨʦʣʴ ʪʝʣʝʤʝʭʘʥʠʢʘ ʜʣʷ ʯʪʝʥʠ ̫ʜʘʝʪ ʧʨʘʚʦ ʪʦʣʴʢʦ ʥʘ ʯʪʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʘʨʦʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʣʳʝ ʯʠʩʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʫʣʷ ʜʦ 4294967295. ʇʨʠ ʧʦʩʪʘʚʢʝ 

ʚʩʝ ʧʘʨʦʣʠ - 1.  

ɺ ʢʦʤʧʦʥʝʥʪʝ çɾʫʨʥʘʣ ʩʦʙʳʪʠʡè ʚʚʦʜʠʪʩʷ ʧʘʨʘʤʝʪʨ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʦʙʳʪʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʚʥʝʰʥʝʡ ʢʦʤʘʥʜʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʞʫʨʥʘʣʝ (ʩʦʙʳʪʠʝ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʝʩʣʠ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʪʠ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, 

ʫʢʘʟʘʥʥʦʛʦ ʚ ʢʦʤʘʥʜʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ). 

3.1.2 ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʛʝ ʚ ʢʦʤʧʦʥʝʥʪʝ çʈʘʟʨʝʰʝʥʠʝ ʫʜʘʣʝʥʥʦʡ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠè 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʇʆ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨè ʧʦ ʩʝʪʠ Ethernet. 

3.1.3 ɺ ʢʦʤʧʦʥʝʥʪʝ çʉʧʠʩʦʢ ʤʦʜʫʣʝʡè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʙʦʨ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘʜʘʝʪʩʷ ʪʠʧ ʤʦʜʫʣʷ, 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʩʠʛʥʘʣʫ ʠʟ ʩʧʠʩʢʘ CS0 - CS4. ʅʘʣʠʯʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʤʦʜʫʣʷ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʬʣʘʛʦʤ. ʊʠʧʳ ʤʦʜʫʣʝʡ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʤʝʥʶ, ʢʦʪʦʨʦʝ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ 

ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʚʳʙʨʘʥʥʦʡ ʩʪʨʦʢʝ. ɼʣʷ ʩʯʝʪʯʠʢʘ çʂʀʇʇ-2è (çʂʀʇʇ-2ʄè) ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʪʠʧ çʂʀʇʇè ʥʘ ʣʠʥʠʠ CS0. 

3.1.4 ɺ ʢʦʤʧʦʥʝʥʪʝ çʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ɸʉʂʋʕ ʠ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʩʪʘʥʜʘʨʪʥʳʤʠ ASDUè 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ʛʣʫʙʠʥʳ ʟʘʧʨʦʩʦʚ ʜʣʷ ʧʦʢʘʟʘʥʠʡ ʩʯʝʪʯʠʢʦʚ, ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʵʥʝʨʛʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʩʨʝʟʦʚ), ʘ ʪʘʢʞʝ ʛʣʫʙʠʥʘ ʟʘʧʨʦʩʘ ɾʫʨʥʘʣʘ 

ʩʦʙʳʪʠʡ ʠ ɾʫʨʥʘʣʘ ɸʊʉ (ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʩʦʙʳʪʠʡ). 
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3.2 ɿʘʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳ ʩʝʪʠè ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 6.  

ʈʠʩʫʥʦʢ 6 ï ɿʘʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳ ʩʝʪʠè 

ɿʘʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳ ʩʝʪʠè ʩʦʜʝʨʞʠʪ ʢʦʤʧʦʥʝʥʪʳ çʉʦʩʪʘʚ ʩʝʪʠè ʠ çʉʠʥʭʨʦʥʠʟʘʮʠʷè. 

3.2.1 ʂʦʤʧʦʥʝʥʪ çʉʦʩʪʘʚ ʩʝʪʠè. ɺ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʝ ʚʚʦʜʠʪʩʷ ʧʘʨʘʤʝʪʨ çʉʚʦʡ ʘʜʨʝʩè, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʡ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʡ ʩʝʪʠ, ʧʨʠʥʷʪʳʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ. ʕʪʦʪ ʘʜʨʝʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʜʨʦʚ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʜʘʥʥʳʤʠ. ɸʜʨʝʩ ʟʘʜʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 255. 

ɺʪʦʨʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ 

ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʡ ʩʝʪʠ. ʅʦʤʝʨ ʩʪʨʦʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʤʫ ʘʜʨʝʩʫ ʫʜʘʣʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʩʝʨʚʝʨʘ), ʘ ʥʘʟʚʘʥʠʝ ʢʘʥʘʣʘ (Ethernet, RS-232, ʉʆʄ-ʧʦʨʪ, RS-485) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ. ɽʩʣʠ 

ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʚʝʜʦʤʳʤ ʧʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʪ.ʝ. ʥʘ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʪʨʘʥʩʣʠʨʦʚʘʪʴ 

ʢʦʤʘʥʜʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ), ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʤʝʯʝʥʦ ʬʣʘʛʦʤ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʬʣʘʛʘ ʦʪʤʝʯʝʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʧʠʩʢʝ ʚʝʜʦʤʳʭ ʫʩʪʨʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʘ çʉʠʥʭʨʦʥʠʟʘʮʠʷè. 
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3.2.2 ʂʦʤʧʦʥʝʥʪ çʉʠʥʭʨʦʥʠʟʘʮʠʷè ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çɸʜʨʝʩ ʤʘʩʪʝʨʘè - ʵʪʦ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʡ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʟʘʧʨʦʩ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʧʨʠ ʩʪʘʨʪʝ ʫʩʪʨʦʡʩʪʚʘ; 

¶ çɺʝʜʦʤʳʝ ʫʩʪʨʦʡʩʪʚʘè - ʩʧʠʩʦʢ ʫʩʪʨʦʡʩʪʚ, ʚʝʜʦʤʳʭ ʧʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʝʜʳʜʫʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ; 

¶ çʇʝʨʠʦʜè - ʟʘʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʠʝʤʘ ʢʦʤʘʥʜ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚ ʤʠʥʫʪʘʭ. ɽʩʣʠ 

ʦʯʝʨʝʜʥʘʷ ʢʦʤʘʥʜʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʜʦ ʠʩʪʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʩ 

ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʳʜʫʱʝʡ ʢʦʤʘʥʜʳ, ʦʥʘ ʥʝ ʙʫʜʝʪ ʠʩʧʦʣʥʝʥʘ, ʥʦ ʙʫʜʝʪ 

ʨʝʪʨʘʥʩʣʠʨʦʚʘʥʘ ʚʝʜʦʤʳʤ ʫʩʪʨʦʡʩʪʚʘʤ; 

¶ çʉʜʚʠʛè - ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ, ʥʘ ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʜʚʠʥʫʪʦ 

ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ɽʩʣʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ ʪʨʝʙʫʝʪʩʷ ʩʜʚʠʥʫʪʴ ʚʨʝʤʷ ʥʘ ʚʝʣʠʯʠʥʫ, ʙʦʣʴʰʫʶ, ʯʝʤ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʩʜʚʠʛ ʥʘ ʚʝʣʠʯʠʥʫ, ʨʘʚʥʫʶ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ. ɽʩʣʠ 

ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʨʘʚʥʦʝ ʥʫʣʶ, ʵʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʦʪʤʝʥʫ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʩʜʚʠʛ 

ʚʨʝʤʝʥʠ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ; 

¶ çʏʘʩ. ʇʦʷʩè - ʥʦʤʝʨ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʯʘʩʦʚʦʡ ʧʦʷʩ; 

¶  çʇʝʨʝʭʦʜ ʥʘ ʣʝʪʥʝʝ ʚʨʝʤʷè. ʇʝʨʝʭʦʜ ʥʘ ʣʝʪʥʝʝ ʚʨʝʤʷ ʨʘʟʨʝʰʝʥ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ ʦʪʤʝʯʝʥ 

ʬʣʘʛʦʤ. ʇʦʥʷʪʠʝ çʣʝʪʥʝʝ ʚʨʝʤʷè ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ  ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢʦ ʚʨʝʤʝʥʠ, 

ʚʳʚʦʜʠʤʦʤʫ ʥʘ ʠʥʜʠʢʘʪʦʨ. ɺʩʝ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʜʘʥʥʳʝ ʫʯʝʪʘ ʵʥʝʨʛʠʠ 

ʧʨʠʚʷʟʘʥʳ ʢʦ ʚʨʝʤʝʥʠ, ʧʝʨʝʜʘʥʥʦʤʫ ʚ ʢʦʤʘʥʜʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ; 

¶ çʊʘʡʤʘʫʪ ʧʦʪʝʨʠ ʩʠʥʭʨ.è - ʟʘʜʘʝʪ ʠʥʪʝʨʚʘʣ (ʚ ʤʠʥʫʪʘʭ) ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʦʩʣʝʜʥʝʡ ʢʦʤʘʥʜʳ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʯʠʪʘʝʪʩʷ ʥʝʜʦʩʪʦʚʝʨʥʳʤ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ çʇʝʨʠʦʜè ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ. 

3.3 ɿʘʢʣʘʜʢʘ çʂʘʥʘʣʳ ʩʚʷʟʠè ʩʦʜʝʨʞʠʪ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: çEthernetè, çRS-232è ʠ 

çRS-485è. 

3.3.1 ʂʦʤʧʦʥʝʥʪ çEthernetè ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʥʘʣʘ Ethernet 

ʫʩʪʨʦʡʩʪʚʘ. ɽʛʦ ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 7.  
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ʈʠʩʫʥʦʢ 7 ï ɿʘʢʣʘʜʢʘ çEthernetè 

ʅʘ ʟʘʢʣʘʜʢʝ çEthernetè ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʞʠʤʳ ʩʚʷʟʠ ʧʦ ʢʘʥʘʣʫ çEthernetè. ɼʣʷ ʜʘʥʥʦʛʦ 

ʢʘʥʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʉʚʦʡ IP-ʘʜʨʝʩè - IP-ʘʜʨʝʩ ʜʣʷ ʢʘʥʘʣʘ Ethernet; 

¶ çʄʘʩʢʘ ʩʝʪʠè; 

¶ çIP-ʘʜʨʝʩ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘè. 

ʂʘʥʘʣ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ ʯʝʪʳʨʝʭ ʧʦʜʢʣʶʯʝʥʠʡ ï 4 ʩʦʢʝʪʘ (ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʩʪʨʘʠʚʘʪʴ 

ʙʦʣʴʰʝ ʜʚʫʭ ʩʦʢʝʪʦʚ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʝ  ʧʘʨʘʤʝʪʨʳ: 

¶ çʈʝʞʠʤè - ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ: ʢʣʠʝʥʪ ʠʣʠ ʩʝʨʚʝʨ. ʈʝʞʠʤ çʩʝʨʚʝʨè ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʞʠʤʫ çSlaveè ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʮʠʬʨʦʚʳʭ ʧʨʦʪʦʢʦʣʦʚ;  

¶ çʇʨʦʪʦʢʦʣè - ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʪʦʢʦʣ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ - TCP ʠʣʠ UDP (ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʦʣʴʢʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʱʠʪʦʤ); 

¶  çʉʚʦʡ ʥʦʤʝʨ ʧʦʨʪʘè; 

¶ çIP-ʘʜʨʝʩ ʘʙʦʥʝʥʪʘè; 

¶ çʅʦʤʝʨ ʧʦʨʪʘ ʘʙʦʥʝʥʪʘè; 

¶  çʇʨʦʪʦʢʦʣè; 

¶ çʈʘʟʤʝʨ ASDUè; 
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¶ çʆʙʱʠʡ ʘʜʨʝʩ ASDUè; 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çIP ʘʜʨʝʩè ʦʙʱʠʡ ʘʜʨʝʩ ASDU ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʳʤ 

ʟʥʘʯʝʥʠʶ ʜʚʫʭ ʤʣʘʜʰʠʭ ʦʢʪʝʪʦʚ IP ʘʜʨʝʩʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ IP-ʘʜʨʝʩʝ, ʨʘʚʥʦʤ 

192.168.100.1, ʦʙʱʠʡ ʘʜʨʝʩ ASDU ʙʫʜʝʪ ʨʘʚʝʥ 100Å256 + 1 = 25601). 

¶ çʈʘʟʤʝʨ ʙʫʬʝʨʘ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʢʘʜʨʦʚè. ʇʦ ʫʤʦʣʯʘʥʠʶ ï 30 ʢʘʜʨʦʚ. 

ɺʅʀʄɸʅʀɽ! 

ʀɿʄɽʅɽʅʀɽ ʕʊʆɻʆ ʇɸʈɸʄɽʊʈɸ ɼʆʃɾʅʆ ɹʓʊʔ ʉʆɻʃɸʉʆɺɸʅʆ ʉ 

ʅɸʉʊʈʆʁʂʆʁ çʂʃʀɽʅʊɸè! 

 ɺ ʨʝʞʠʤʝ çʩʝʨʚʝʨè ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ çʉʚʦʡ ʥʦʤʝʨ ʧʦʨʪʘè. ɺ ʨʝʞʠʤʝ çʢʣʠʝʥʪè ʟʘʜʘʶʪʩʷ 

ʧʘʨʘʤʝʪʨʳ çIP-ʘʜʨʝʩ ʘʙʦʥʝʥʪʘè, çʅʦʤʝʨ ʧʦʨʪʘ ʘʙʦʥʝʥʪʘè. 

 ɽʩʣʠ ʩʦʢʝʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʦ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ çʉʚʦʡ ʥʦʤʝʨ ʧʦʨʪʘè ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 

ʥʫʣʶ. 

ʇʘʨʘʤʝʪʨ çʇʨʦʪʦʢʦʣè ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʪʦʢʦʣʘ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʜʚʘ ʟʥʘʯʝʥʠʷ: çʄʕʂ-104è ʠ çCTSè. ʇʨʠ ʚʳʙʦʨʝ çʄʕʂ-104è ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ ʈ ʄʕʂ 60870-5-104-2004 (ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʥʦʤʝʨ ʧʦʨʪʘ 2404). ʇʨʠ ʚʳʙʦʨʝ çCTSè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ, ʠʤʝʶʱʠʡ ʠʥʪʝʨʬʝʡʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ (ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʊʉʈ) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 5 ɻʆʉʊ ʈ ʄʕʂ 60870-5-104-2004, ʘ ʚʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʳʭ ASDU 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʜʨʳ ʧʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʦʤ çʋʩʪʨʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʢʠ 

ʊɽʃɽʂɸʅɸʃ-ʄ/ʄ2. ɸʣʛʦʨʠʪʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʃɸʄʊ.426487.001 ɼ3è ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʨʠʤʝʥʷʝʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦ.  

ʇʘʨʘʤʝʪʨ çʈʘʟʤʝʨ ASDUè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ çʄʕʂ-104è ʠ ʟʘʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ ʢʘʜʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

3.3.2 ʂʦʤʧʦʥʝʥʪ çRS-232è ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʘʥʘʣʘ RS-232. ɽʛʦ ʚʥʝʰʥʠʡ ʚʠʜ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 8. 
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ʈʠʩʫʥʦʢ 8 ï ɿʘʢʣʘʜʢʘ çRS-232è 

ʂʘʥʘʣ RS-232 ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʨʝʞʠʤʘʭ:  

- çʂʦʥʩʦʣʴè, ʝʩʣʠ ʢʘʥʘʣ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ; 

-  çʈʈʈè ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʧʦ ʢʦʤʤʫʪʠʨʫʝʤʳʤ ʪʝʣʝʬʦʥʥʳʤ ʣʠʥʠʷʤ ʠʣʠ 

ʩʝʪʠ GSM ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ ʤʦʜʝʤʘ; 

-  çFT1.2è ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ɸʉʂʋʕ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ 

ʨʘʜʠʦʤʦʜʝʤʘ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-232; 

- çModBusè ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʧʨʦʪʦʢʦʣ ModBus; 

- çGPSè ʧʨʠ ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ ʩ ʧʨʠʝʤʥʠʢʦʤ GPS, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʧʨʦʪʦʢʦʣ TSIP. 

ɺʳʙʦʨ ʨʝʞʠʤʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʢʣʘʜʢʠ. ɼʣʷ ʨʝʞʠʤʦʚ çʈʈʈè ʠ 

çFT1.2è ʧʘʨʘʤʝʪʨ çʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠè ʟʘʜʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 300 ʜʦ 

19200 ʙʠʪ/ʩ. 

ʅʘ ʟʘʢʣʘʜʢʝ çʉʝʪʴè ʜʣʷ ʨʝʞʠʤʘ çʈʈʈè ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

- çʈʝʞʠʤè - ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ: ʢʣʠʝʥʪ ʠʣʠ ʩʝʨʚʝʨ. ʈʘʟʨʝʰʝʥʥʳʡ ʨʝʞʠʤ ï ʩʝʨʚʝʨ 

(ʨʝʞʠʤ çʢʣʠʝʥʪè ʚʚʝʜʝʥ ʜʣʷ ʦʪʣʘʜʢʠ); 

- çʉʚʦʡ IP-ʘʜʨʝʩè - IP-ʘʜʨʝʩ ʜʣʷ ʢʘʥʘʣʘ RS-232. ʆʥ ʥʝ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʡ ʞʝ 

ʧʦʜʩʝʪʠ, ʯʪʦ ʠ ʩʦʙʩʪʚʝʥʥʳʡ IP-ʘʜʨʝʩ ʜʣʷ Ethernet; 

- çʉʚʦʡ ʥʦʤʝʨ ʧʦʨʪʘè; 

- çIP-ʘʜʨʝʩ ʘʙʦʥʝʥʪʘè; 

- çʅʦʤʝʨ ʧʦʨʪʘ ʘʙʦʥʝʥʪʘè. 
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ɼʣʷ ʨʝʞʠʤʘ çʩʝʨʚʝʨè ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ: çʉʚʦʡ IP-ʘʜʨʝʩè, çʉʚʦʡ ʥʦʤʝʨ ʧʦʨʪʘè, çIP-ʘʜʨʝʩ 

ʘʙʦʥʝʥʪʘè, çʅʦʤʝʨ ʧʦʨʪʘ ʘʙʦʥʝʥʪʘè. ɼʣʷ ʨʝʞʠʤʘ çʢʣʠʝʥʪè ʟʘʜʘʝʪʩʷ ʪʦʣʴʢʦ çʅʦʤʝʨ ʧʦʨʪʘ ʘʙʦʥʝʥʪʘè. 

ʅʘ ʟʘʢʣʘʜʢʝ çʇʘʨʦʣʴè ʟʘʜʘʶʪʩʷ ʧʘʨʦʣʴ ʠ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʩʪʨʦʢʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʣʠʥʦʡ 

ʥʝ ʙʦʣʝʝ 10 ʩʠʤʚʦʣʦʚ. ɿʘʢʣʘʜʢʘ çʇʘʨʦʣʴè ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

ʈʠʩʫʥʦʢ 9 ï ɿʘʢʣʘʜʢʘ çʇʘʨʦʣʴè 

ʅʘ ʟʘʢʣʘʜʢʝ çʏʘʪè ʟʘʜʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɸʊ-ʢʦʤʘʥʜ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʦʜʝʤʫ ʜʣʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʝʘʥʩʘ ʩʚʷʟʠ (ʛʨʘʬʘ çʢʦʤʘʥʜʘè), ʦʞʠʜʘʝʤʳʭ ʦʪ ʤʦʜʝʤʘ ʦʪʚʝʪʦʚ ʥʘ ʧʝʨʝʜʘʥʥʳʝ ʢʦʤʘʥʜʳ 

(ʛʨʘʬʘ çʦʪʚʝʪè) ʠ ʚʨʝʤʝʥ ʦʞʠʜʘʥʠʷ ʦʪʚʝʪʦʚ ʦʪ ʤʦʜʝʤʘ (ʚ ʩʝʢʫʥʜʘʭ, ʛʨʘʬʘ çʚʨ.ʦʞʠʜ.è). ʂʦʤʘʥʜʳ ʠ 

ʦʪʚʝʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʨʦʢʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ 30 ʩʠʤʚʦʣʦʚ. ɽʩʣʠ ʢʦʤʘʥʜʘ ʥʝ 

ʧʦʜʘʝʪʩʷ ʠʣʠ ʥʝ ʦʞʠʜʘʝʪʩʷ ʦʪʚʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʨʘʬʘ ʦʩʪʘʝʪʩʷ ʧʫʩʪʦʡ. ʉʠʤʚʦʣʳ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ 

<LF> (ʢʦʜ 10) ʠ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ <CR> (ʢʦʜ 13) ʚ ʛʨʘʬʝ çʦʪʚʝʪè ʚʚʦʜʷʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʩʠʤʚʦʣʦʚ ç\rè ʠ ç\nè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦʣʴ ʚ ʛʨʘʬʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʦʟʥʘʯʘʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 10 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʪʠʧʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜ ʜʣʷ ʤʦʜʝʤʘ, 

ʦʪʚʝʯʘʶʱʝʛʦ ʥʘ ʟʚʦʥʦʢ (ʨʝʞʠʤ çʩʝʨʚʝʨè). 
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ʈʠʩʫʥʦʢ 10 ï ɿʘʢʣʘʜʢʘ çʏʘʪè 

ɼʣʷ ʨʝʞʠʤʘ FT1.2 ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʈʝʞʠʤè - master/slave; 

¶ çʇʘʫʟʘ ʧʨʠ ʧʝʨʝʜʘʯʝè - ʚʨʝʤʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ ʦʪ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʨʘʜʠʦʤʦʜʝʤʘ 

ʜʦ ʥʘʯʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʨʘʜʠʦʤʦʜʝʤʘ; 

¶ çʂʦʥʪʨʦʣʴ ʥʝʩʫʱʝʡè. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʪʨʦʣʷ ʥʝʩʫʱʝʡ ʦʪʤʝʪʠʪʴ ʧʘʨʘʤʝʪʨ ʬʣʘʛʦʤ. ʇʨʠ 

ʨʘʟʨʝʰʝʥʥʦʤ ʢʦʥʪʨʦʣʝ ʥʝʩʫʱʝʡ ʧʨʠʝʤ ʜʘʥʥʳʭ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʢʣʶʯʝʥʥʦʛʦ ʩʠʛʥʘʣʘ DCD (ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ) ʚ ʢʘʥʘʣʝ RS-232; 

¶ çʂʦʥʪʨʦʣʴ ʯʝʪʥʦʩʪʠè. ɼʣʷ ʨʘʙʦʪʳ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʩ ʥʝ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʦʨʪʘʤʠ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʘ FT1.2 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 11. 

 

 

ʈʠʩʫʥʦʢ 11 ï ɿʘʢʣʘʜʢʘ çFT1.2è 
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ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʨʝʞʠʤʘ ModBus ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 12. 

 

ʈʠʩʫʥʦʢ 12 ï ɿʘʢʣʘʜʢʘ çModBusè 

ɼʣʷ ʨʝʞʠʤʘ ModBus ʟʘʜʘʝʪʩʷ ʧʘʨʘʤʝʪʨ çʈʝʞʠʤè: master/slave. ɺ ʜʘʥʥʦʡ ʚʝʨʩʠʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʨʝʞʠʤ master. 

ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ GPS ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 13. 

 

ʈʠʩʫʥʦʢ 13 ï ɿʘʢʣʘʜʢʘ çGPSè 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʝʞʠʤʦʚ ʈʈʈ ʠ FT1.2 ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʇʨʦʪʦʢʦʣè; 

¶ çʈʘʟʤʝʨ ASDUè; 

¶ çɼʣʠʥʘ ʦʙʱʝʛʦ ʘʜʨʝʩʘ ASDUè; 

¶ çɼʣʠʥʘ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘè; 

¶ çɼʣʠʥʘ ʧʦʣʷ ñʧʨʠʯʠʥʘ ʧʝʨʝʜʘʯʠòè.  

ʇʘʨʘʤʝʪʨ çʇʨʦʪʦʢʦʣè ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʪʦʢʦʣʘ. ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʜʚʘ ʟʥʘʯʝʥʠʷ: çʄʕʂ-104è ʠ çCTSè.  
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ɺ ʨʝʞʠʤʝ ʈʈʈ ʧʨʠ ʚʳʙʦʨʝ çʄʕʂ-104è (ʨʠʩʫʥʦʢ 14) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ ʈ ʄʕʂ 60870-5-104-2004. ʇʨʠ ʚʳʙʦʨʝ çCTSè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ, ʠʤʝʶʱʠʡ ʠʥʪʝʨʬʝʡʩ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʨʦʚʥʷ (ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʊʉʈ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ 5  

ɻʆʉʊ ʈ ʄʕʂ 60870-5-104-2004, ʘ ʚʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʳʭ ASDU ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʜʨʳ ʧʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʦʤ çʋʩʪʨʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʢʠ ʊɽʃɽʂɸʅɸʃ-ʄ/ʄ2. ɸʣʛʦʨʠʪʤʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʃɸʄʊ.426487.001 ɼ3è ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʠʩʧʦʣʴʟʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

 ɺ ʨʝʞʠʤʝ FT1.2 ʧʨʠ ʚʳʙʦʨʝ çʄʕʂ-101è ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ ʈ ʄʕʂ 60870-5-101-2006. ʇʨʠ ʚʳʙʦʨʝ çCTSè ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘʪ ʢʘʜʨʦʚ FT1.2 ʧʦ  

ɻʆʉʊ ʈ ʄʕʂ 870-5-2-95 ʠ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʦʤ çʋʩʪʨʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʢʠ 

ʊɽʃɽʂɸʅɸʃ-ʄ/ʄ2. ɸʣʛʦʨʠʪʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʃɸʄʊ.426487.001 ɼ3è, ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʨʠʤʝʥʷʝʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. 

ʇʘʨʘʤʝʪʨ çʈʘʟʤʝʨ ASDUè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ çʄʕʂ-101(104)è ʠ ʟʘʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ ʢʘʜʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ çɼʣʠʥʘ ʦʙʱʝʛʦ ʘʜʨʝʩʘ ASDUè, çɼʣʠʥʘ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘè, çɼʣʠʥʘ ʧʦʣʷ ñʧʨʠʯʠʥʘ 

ʧʝʨʝʜʘʯʠòè ʧʨʠʤʝʥʷʪʁʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ çʄʕʂ-101è ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʤʝʨ ʫʢʘʟʘʥʥʳʭ 

ʧʦʣʝʡ ʚ ʢʘʜʨʘʭ (ʚ ʙʘʡʪʘʭ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 14 ï ɿʘʢʣʘʜʢʘ çRS-232è 
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3.3.3 ʂʦʤʧʦʥʝʥʪ çRS-485è ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʘʥʘʣʘ RS-485, ʝʩʣʠ ʦʥ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʚʷʟʠ ʩʦ ʩʯʝʪʯʠʢʘʤʠ, ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʫʩʪʨʦʡʩʪʚʫ. ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 15. 

 

ʈʠʩʫʥʦʢ 15 ï ɿʘʢʣʘʜʢʘ çRS-485è 

ɺ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʝ ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʇʨʦʪʦʢʦʣè; 

¶ çʈʝʞʠʤè; 

¶ çʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭè - ʟʘʜʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 300 ʜʦ 

19200 ʙʠʪ/ʩ; 

¶ çʇʘʫʟʘ ʧʨʠ ʧʝʨʝʜʘʯʝè - ʚʨʝʤʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ ʦʪ ʚʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʜʦ ʥʘʯʘʣʘ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

¶ çʂʦʥʪʨʦʣʴ ʯʝʪʥʦʩʪʠè. ɼʣʷ ʨʘʙʦʪʳ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʩ ʥʝ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʧʦʨʪʘʤʠ; 

¶  çʈʘʟʤʝʨ ASDUè; 

¶ çɼʣʠʥʘ ʦʙʱʝʛʦ ʘʜʨʝʩʘ ASDUè; 

¶ çɼʣʠʥʘ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘè; 

¶ çɼʣʠʥʘ ʧʦʣʷ ñʧʨʠʯʠʥʘ ʧʝʨʝʜʘʯʠòè. 

ʇʘʨʘʤʝʪʨ çʇʨʦʪʦʢʦʣè ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ. 

ʇʘʨʘʤʝʪʨ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʜʚʘ ʟʥʘʯʝʥʠʷ: çʄʕʂ-101è ʠ çCTSè.  
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ʇʨʠ ʚʳʙʦʨʝ çʄʕʂ-101è ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ ʧʦ ɻʆʉʊ ʈ ʄʕʂ 60870-5-101-2006. ʇʨʠ 

ʚʳʙʦʨʝ çCTSè ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘʪ ʢʘʜʨʦʚ FT1.2 ʧʦ ɻʆʉʊ ʈ ʄʕʂ 870-5-2-95 ʠ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʚ 

 ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʢʫʤʝʥʪʦʤ çʋʩʪʨʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʢʠ ʊɽʃɽʂɸʅɸʃ-ʄ/ʄ2. ɸʣʛʦʨʠʪʤʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʃɸʄʊ.426487.001 ɼ3è ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʨʠʤʝʥʷʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʇʘʨʘʤʝʪʨ çʈʝʞʠʤè ʦʧʨʝʜʝʣʷʝʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʪʘʥʮʠʠ: master/slave ʢʘʢ ʜʣʷ ʧʨʦʪʦʢʦʣʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʬʦʨʤʘʪ ʢʘʜʨʘ FT1.2, ʪʘʢ ʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʧʨʦʪʦʢʦʣʝ ModBus. ɼʣʷ ʇʨʦʪʦʢʦʣʘ ModBus 

ʨʝʘʣʠʟʦʚʘʥ ʪʦʣʴʢʦ ʨʝʞʠʤ master. ɼʣʷ GPS ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ TSIP. 

ʇʘʨʘʤʝʪʨ çʈʘʟʤʝʨ ASDUè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ çʄʕʂ-101è ʠ ʟʘʜʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʨʘʟʤʝʨ ʢʘʜʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ çɼʣʠʥʘ ʦʙʱʝʛʦ ʘʜʨʝʩʘ ASDUè, çɼʣʠʥʘ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘè, çɼʣʠʥʘ ʧʦʣʷ ñʧʨʠʯʠʥʘ 

ʧʝʨʝʜʘʯʠòè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ çʄʕʂ-101è ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʤʝʨ ʫʢʘʟʘʥʥʳʭ 

ʧʦʣʝʡ ʚ ʢʘʜʨʘʭ (ʚ ʙʘʡʪʘʭ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

ʇʘʨʘʤʝʪʨ çɸʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʘʨʰʠʡ ʙʘʡʪ ʘʜʨʝʩʘ ASDUè ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʪʦʢʦʣʘ 

çʄʕʂ-101è ʠ ʧʦʟʚʦʣʷʝʪ ʚʢʣʶʯʘʪʴ/ʚʳʢʣʶʯʘʪʴ ʘʥʘʣʠʟ ʩʪʘʨʰʝʛʦ ʙʘʡʪʘ ʆɹʑɽɻʆ ɸɼʈɽʉɸ ASDU 

ʙʣʦʢʘ ʜʘʥʥʳʭ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ (ʝʩʣʠ ʵʪʦʪ ʘʜʨʝʩ ʜʚʫʭʙʘʡʪʦʚʳʡ) ʚ ʮʝʣʷʭ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. 

3.4 ɿʘʢʣʘʜʢʘ çɸʢʢʫʤʫʣʷʪʦʨ ʠ ʤʦʜʫʣʠè (ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʂʀʇʇ-2ʄ) 

ʩʦʜʝʨʞʠʪ ʧʘʨʘʤʝʪʨʳ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʤʦʜʫʣʝʡ ʩʯʝʪʯʠʢʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

16. 

3.5 ɿʘʢʣʘʜʢʘ çɾʫʨʥʘʣè (ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʂʀʇʇ-2ʄ) ʩʦʜʝʨʞʠʪ ʧʝʨʝʯʝʥʴ 

ʚʠʜʦʚ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʞʫʨʥʘʣʝ ʩʯʝʪʯʠʢʘ. ʆʪʤʝʯʝʥʥʳʝ ʛʘʣʦʯʢʦʡ 

ʧʘʨʘʤʝʪʨʳ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʞʫʨʥʘʣʝ ʥʝ ʙʫʜʫʪ. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 17. 
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ʈʠʩʫʥʦʢ 16 ï ɿʘʢʣʘʜʢʘ çɸʢʢʫʤʫʣʷʪʦʨ ʠ ʤʦʜʫʣʠè 

 

ʈʠʩʫʥʦʢ 17 ï ɿʘʢʣʘʜʢʘ çɾʫʨʥʘʣè 
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4 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʫʯʝʪʘ ʵʥʝʨʛʠʠ 

ʇʨʠ ʚʳʙʦʨʝ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ çʕʥʝʨʛʦʫʯʝʪè ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʪʨʠ 

ʟʘʢʣʘʜʢʠ. 

4.1 ʅʘ ʟʘʢʣʘʜʢʝ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʏʠʩʣʦ ʪʦʯʝʢ ʚ ʧʨʦʬʠʣʝ ʥʘʛʨʫʟʢʠè - ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʚ ʦʩʥʦʚʥʦʛʦ 

(ʢʦʤʤʝʨʯʝʩʢʦʛʦ) ʧʨʦʬʠʣʷ ʥʘʛʨʫʟʢʠ ʧʦ ʢʘʥʘʣʘʤ ʠ ʛʨʫʧʧʘʤ ʫʯʝʪʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʭʨʘʥʷʱʠʭʩʷ ʚ 

ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ; 

¶ çʏʠʩʣʦ ʪʦʯʝʢ ʚ ʘʨʭʠʚʝ ʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʤʝʩʷʮè - ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʦ ʤʝʩʷʯʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʧʦ ʢʘʥʘʣʘʤ ʠ 

ʛʨʫʧʧʘʤ ʫʯʝʪʘ; 

¶ çʏʠʩʣʦ ʪʦʯʝʢ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʥʘʛʨʫʟʢʠè - ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʚ 

ʧʨʦʬʠʣʷ ʥʘʛʨʫʟʢʠ ʧʦ ʢʘʥʘʣʘʤ ʠ ʛʨʫʧʧʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʭʨʘʥʷʱʠʭʩʷ ʚ ʧʘʤʷʪʠ 

ʫʩʪʨʦʡʩʪʚʘ. ʉʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ ʚ ʦʙʦʠʭ ʧʨʦʬʠʣʷʭ ʥʘʛʨʫʟʢʠ ʠ ʚ ʘʨʭʠʚʝ ʧʦʪʨʝʙʣʝʥʠʷ ʟʘ ʤʝʩʷʮ 

ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 7168; 

¶ çʀʥʪʝʨʚʘʣ ʫʯʝʪʘ, ʤʠʥè - ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʤʠʥʫʪʘʭ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʜʘʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʬʠʣʝ ʥʘʛʨʫʟʢʠ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʥʘʙʦʨʘ 

1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60; 

¶ çʀʥʪʝʨʚʘʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʝʪʘ, ʤʠʥè - ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʤʠʥʫʪʘʭ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʥʘʛʨʫʟʢʠ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ 

ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʥʘʙʦʨʘ 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60; 

¶ çɼʦʧʫʩʪʠʤʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʨʝʤʝʥʠè - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ 

ʫʩʪʨʦʡʩʪʚʝ ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʥʝʤʫ ʩʯʝʪʯʠʢʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʜʘʥʥʳʝ 

ʫʯʝʪʘ ʵʥʝʨʛʠʠ ʩʦ ʩʯʝʪʯʠʢʦʚ ʧʦʤʝʯʘʶʪʩʷ ʧʨʠʟʥʘʢʦʤ çʥʝʜʦʧʫʩʪʠʤʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʨʝʤʝʥʠè; 

¶ çʅʘʠʤʝʥʦʚʘʥʠʝ ʚʳʭʦʜʥʳʭ ʚʝʣʠʯʠʥè - ʄɺʪǒʯ ʠʣʠ ʢɺʪǒʯ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʚʦʜʝ 

ʜʘʥʥʳʭ ʥʘ ʠʥʜʠʢʘʪʦʨ ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʟʥʘʯʝʥʠʝ ʢʦʜʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʠʥʪʝʨʬʝʡʩʘʤ ʩʚʷʟʠ, 

ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ ʚʣʠʷʝʪ; 

¶ çʊʠʧ ʩʯʝʪʯʠʢʦʚè - ʪʠʧ ʩʯʝʪʯʠʢʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485. 

 

ɺʅʀʄɸʅʀɽ!  

ʇʈʀ ʀɿʄɽʅɽʅʀʀ ɿʅɸʏɽʅʀʁ ʇɸʈɸʄɽʊʈʆɺ çʏʀʉʃʆ ʊʆʏɽʂ ɺ ʇʈʆʌʀʃɽ 

ʅɸɻʈʋɿʂʀè, çʏʀʉʃʆ ʊʆʏɽʂ ɺ ɸʈʍʀɺɽ ʇʆʊʈɽɹʃɽʅʀʗ ɿɸ ʄɽʉʗʎè ʀʃʀ çʀʅʊɽʈɺɸʃ 

ʋʏɽʊɸ, ʄʀʅè ɺʉɽ ʈɸʅɽɽ ʉʆɹʈɸʅʅʓɽ ɼɸʅʅʓɽ ʊɽʈʗʖʊʉʗ! 
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ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 18. 

 

ʈʠʩʫʥʦʢ 18 ï ɿʘʢʣʘʜʢʘ çʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳè 

4.2 ʅʘ ʟʘʢʣʘʜʢʝ çʂʘʥʘʣʳ ʫʯʝʪʘè ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʢʘʥʘʣʳ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʟʘʜʘʶʪʩʷ 

ʧʝʨʝʩʯʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ çʂʘʥʘʣʳ ʫʯʝʪʘè ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 19. 
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ʈʠʩʫʥʦʢ 19 ï ɿʘʢʣʘʜʢʘ çʂʘʥʘʣʳ ʫʯʝʪʘè 

ɺʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʢʘʥʘʣʘ ʫʯʝʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 1: 

 

Y = aÅX + b,       (1) 

ʛʜʝ  

Y ï ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, 

ʍ ï ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, 

a ï ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ ʧʨʦʠʟʚʝʜʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʩʯʝʪʘ ʠʤʧʫʣʴʩʦʚ ʚ ʝʜʠʥʠʮʳ ʵʥʝʨʛʠʠ ʜʣʷ 

ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ, 

b ï ʢʦʵʬʬʠʮʠʝʥʪ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʳʡ ʟʥʘʯʝʥʠʶ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ ʥʫʣʝʚʦʤ ʯʠʩʣʝ 

ʧʨʠʥʷʪʳʭ ʠʤʧʫʣʴʩʦʚ, ʜʣʷ ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ ʠʣʠ ʥʘʯʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʩʯʝʪʯʠʢʦʚ ʵʥʝʨʛʠʠ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ çaè, çbè ʚʚʦʜʷʪʩʷ ʚ ʚʠʜʝ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ. 

ʂʘʥʘʣ ʫʯʝʪʘ ʷʚʣʷʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ, ʝʩʣʠ ʜʣʷ ʥʝʛʦ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

çʘè, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ. 

ɺʅʀʄɸʅʀɽ!  

ʅɸʏʀʅɸʗ ʉ ɺɽʈʉʀʀ çʇɸʈɸʄɽʊʈʀɿɸʊʆʈɸè 4.9.0.0, ɿɸʂʃɸɼʂɸ çʂɸʅɸʃʓ 

ʋʏɽʊɸè ʂʆʈʈɽʃʀʈʋɽʊʉʗ ʉ ɼʈʋɻʀʄʀ ɿɸʂʃɸɼʂɸʄʀ, ɺ ʂʆʊʆʈʓʍ ʄʆɻʋʊ ɹʓʊʔ 

ɿɸɼɸʅʅʓ ʂʆʕʌʌʀʎʀɽʅʊʓ ʅɸ ʇʈʀʉʆɽɼʀʅɽʅʀɽ! 
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4.3 ʅʘ ʟʘʢʣʘʜʢʝ çɻʨʫʧʧʳ ʫʯʝʪʘè ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʛʨʫʧʧʳ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚ ʛʨʫʧʧ. ʇʦʜ ʛʨʫʧʧʦʡ ʫʯʝʪʘ ʧʦʥʠʤʘʝʪʩʷ ʫʯʝʪʥʳʡ ʧʘʨʘʤʝʪʨ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ 

ʨʘʚʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʝ ʟʥʘʯʝʥʠʡ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʫʯʝʪʘ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ çɻʨʫʧʧʳ ʫʯʝʪʘè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 20. 

 

ʈʠʩʫʥʦʢ 20 ï ɿʘʢʣʘʜʢʘ çɻʨʫʧʧʳ ʫʯʝʪʘè 

ʇʨʠ ʚʳʙʦʨʝ ʟʘʢʣʘʜʢʠ çɻʨʫʧʧʳ ʫʯʝʪʘè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ, ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ 

ʪʘʙʣʠʮʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʦʩʪʘʚ ʛʨʫʧʧ, ʘ ʚ ʧʨʘʚʦʡ ï ʧʝʨʝʯʝʥʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ ʫʯʝʪʘ. ɼʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʨʫʧʧʳ ʥʘʜʦ ʚʳʜʝʣʠʪʴ ʥʫʞʥʫʶ ʛʨʫʧʧʫ ʚ ʛʨʘʬʝ çʩʦʩʪʘʚ ʛʨʫʧʧʳè 

ʪʘʙʣʠʮʳ. ɿʘʪʝʤ ʚ ʧʝʨʝʯʥʝ ʢʘʥʘʣʦʚ ʫʯʝʪʘ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʛ ʥʘʧʨʦʪʠʚ ʪʝʭ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʚʦʡʪʠ ʚ ʵʪʫ ʛʨʫʧʧʫ. ɺʳʙʨʘʥʥʳʝ ʢʘʥʘʣʳ ʧʦʷʚʷʪʩʷ ʚ ʪʘʙʣʠʮʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʢʘ, 

ʩ ʢʦʪʦʨʳʤ ʢʘʥʘʣ ʙʫʜʝʪ ʩʫʤʤʠʨʦʚʘʪʴʩʷ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ, ʥʘʜʦ ʜʚʘʞʜʳ ʥʘʞʘʪ ɹʣʝʚʫ  ʁʢʥʦʧʢʫ ʤʳʰʠ ʥʘ 

ʥʦʤʝʨʝ ʵʪʦʛʦ ʢʘʥʘʣʘ ʚ ʧʝʨʝʯʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʥʦʧʦʢ çʂʦʧʠʨʦʚʘʪʴè, 

çɺʩʪʘʚʠʪʴè, çʆʯʠʩʪʠʪʴè ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʩʦʩʪʘʚʘ ʛʨʫʧʧ. 
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5 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʂʀʇʇ 

ʇʨʠ ʚʳʙʦʨʝ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ çʂʀʇʇè ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʩʯʝʪʯʠʢʦʚ ʂʀʇʇ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʪʨʠ ʟʘʢʣʘʜʢʠ ï çʃʦʢʘʣʴʥʳʝ ʂʀʇʇè, çɼʘʥʥʳʝè ʠ çʋʜʘʣʝʥʥʳʝ 

ʂʀʇʇè. 

ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ çʃʦʢʘʣʴʥʳʝ ʂʀʇʇè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 21, 22. 

 

ʈʠʩʫʥʦʢ 21 ï ɿʘʢʣʘʜʢʘ çʃʦʢʘʣʴʥʳʝ ʂʀʇʇè (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʪʘʙʣʠʮʳ) 
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ʈʠʩʫʥʦʢ 22 ï ɿʘʢʣʘʜʢʘ çʃʦʢʘʣʴʥʳʝ ʂʀʇʇè (ʥʠʞʥʷʷ ʯʘʩʪʴ ʪʘʙʣʠʮʳ) 

5.1 ɿʘʢʣʘʜʢʘ çʃʦʢʘʣʴʥʳʝ ʂʀʇʇè ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ, ʢʘʞʜʳʡ ʩʪʦʣʙʝʮ ʢʦʪʦʨʦʡ ʧʦʩʚʷʱʝʥ 

ʦʜʥʦʤʫ ʤʦʜʫʣʶ ʂʀʇʇ, ʚʭʦʜʷʱʝʤʫ ʚ ʩʦʩʪʘʚ ʫʩʪʨʦʡʩʪʚʘ. ʏʠʩʣʦ ʩʪʦʣʙʮʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʨʘʚʥʦ ʯʠʩʣʫ ʩʯʝʪʯʠʢʦʚ ʂʀʇʇ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʢʦʤʧʦʥʝʥʪʝ çʉʧʠʩʦʢ ʤʦʜʫʣʝʡè ʥʘ 

ʩʪʨʘʥʠʮʝ çʉʠʩʪʝʤʥʳʝ ʧʘʨʘʤʝʪʨʳè. ɼʣʷ ʩʯʝʪʯʠʢʦʚ çʂʀʇʇ-2è ʠ çʂʀʇʇ-2ʄè ɻʪʦ ʯʠʩʣʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʚʥʦ ʝʜʠʥʠʮʝ. 

ɺ ʧʝʨʚʳʭ ʚʦʩʴʤʠ ʩʪʨʦʢʘʭ ʪʘʙʣʠʮʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʦʤʝʨʘ ʢʘʥʘʣʦʚ ʫʯʝʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ ʩʯʝʪʯʠʢʘ. ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ - ʦʪ 0 ʜʦ 209, ʟʥʘʯʝʥʠʝ 255 ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʘʥʥʳʡ ʢʘʥʘʣ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ɺ ʩʪʨʦʢʘʭ KI, KU ï ʟʘʜʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʠʟʚʝʜʝʥʠʝ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʚ ʧʦʣʝ çʘè ʟʘʢʣʘʜʢʠ çʂʘʥʘʣʳ ʫʯʝʪʘè. 

ɺ ʩʪʨʦʢʝ ʋʯʝʪ ʧʦʪʝʨʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʝʜʠʥʠʮʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʯʝʪ ʧʦʪʝʨʴ ʧʨʦʠʟʚʦʜʠʪʩʷ, 

ʠ ʥʦʣʴ ï ʝʩʣʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ.  

ʅʠʞʝ ʟʘʜʘʶʪʩʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʬʦʨʤʘʪʝ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ 

(float). 
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ɺ ʩʣʝʜʫʶʱʠʭ ʩʪʨʦʢʘʭ ʪʘʙʣʠʮʳ ʜʣʷ ʪʨʝʭʵʣʝʤʝʥʪʥʦʛʦ ʚʘʨʠʘʥʪʘ çʂʀʇʇ-2è ʠ çʂʀʇʇ-2ʄè 

ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʫʯʝʪʘ ʧʦʪʝʨʴ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʮʝʧʷʭ (ʚ ʧʨʦʮʝʥʪʘʭ): 

¶ ʂʈʣʠʥʠʠ ʬ.ɸ, ʂʈʣʠʥʠʠ ʬ.ɺ, ʂʈʣʠʥʠʠ ʬ.ʉ ï ʥʘʛʨʫʟʦʯʥʳʝ ʧʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʣʠʥʠʠ ʧʦ ʬʘʟʘʤ ɸ, ɺ, ʉ ; 

¶ ʂʈʪʨʘʥʩʬ ʬ.ɸ, ʂʈʪʨʘʥʩʬ ʬ.ɺ, ʂʈʪʨʘʥʩʬ ʬ.ʉ ï ʥʘʛʨʫʟʦʯʥʳʝ ʧʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦ ʬʘʟʘʤ ɸ, ɺ, ʉ; 

¶ ʂʈUʪʨʘʥʩʬ ʬ.ɸ, ʂʈUʪʨʘʥʩʬ ʬ.ɺ, ʂʈUʪʨʘʥʩʬ ʬ.ʉ ï ʧʦʪʝʨʠ ʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ ʧʦ ʬʘʟʘʤ ɸ, ɺ, ʉ; 

¶ ʂQʣʠʥʠʠ ʬ.ɸ, ʂQʣʠʥʠʠ ʬ.ɺ, ʂQʣʠʥʠʠ ʬ.ʉ ï ʥʘʛʨʫʟʦʯʥʳʝ ʧʦʪʝʨʠ ʨʝʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʣʠʥʠʠ ʧʦ ʬʘʟʘʤ ɸ, ɺ, ʉ; 

¶ ʂQʪʨʘʥʩʬ ʬ.ɸ, ʂQʪʨʘʥʩʬ ʬ.ɺ, ʂQʪʨʘʥʩʬ ʬ.ʉ ï ʥʘʛʨʫʟʦʯʥʳʝ ʧʦʪʝʨʠ ʨʝʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦ ʬʘʟʘʤ ɸ, ɺ, ʉ; 

¶ ʂQUʪʨʘʥʩʬ ʬ.ɸ, ʂQUʪʨʘʥʩʬ ʬ.ɺ, ʂQUʪʨʘʥʩʬ ʬ.ʉ ï ʧʦʪʝʨʠ ʨʝʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ ʧʦ ʬʘʟʘʤ ɸ, ɺ, ʉ. 

ʅʠʞʝ ʧʘʨʘʤʝʪʨʦʚ ʫʯʝʪʘ ʧʦʪʝʨʴ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʘʧʠʩʴ ʚ çɾʫʨʥʘʣʝ ʩʦʙʳʪʠʡè ʫʩʪʨʦʡʩʪʚʘ: 

¶ Imin, Imax ï ʧʨʝʜʝʣ r ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ I1 ʧʨʠʩʦʝʜʠʥʝʥʠʷ (ʪʦʣʴʢʦ ʜʣʷ ʪʨʝʭʵʣʝʤʝʥʪʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʩʯʝʪʯʠʢʦʚ çʂʀʇʇ-2è, çʂʀʇʇ-2ʄè ʠ ʂʀʇʇ-1-ɸ-330). 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ - Imin < Imax; 

¶ Umin, Umax ï ʧʨʝʜʝʣʳ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ U1 ʧʨʠʩʦʝʜʠʥʝʥʠʷ (ʜʣʷ ʪʨʝʭʵʣʝʤʝʥʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʂʀʇʇ-1 ʠ ʚʩʝʭ ʩʯʝʪʯʠʢʦʚ çʂʀʇʇ-2è ʠ çʂʀʇʇ-2ʄè).  

ʆʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ - Umin < Umax; 

¶ Pmax, ʧʨʠʩʦʝʜ. 1 ï ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʧʨʠʩʦʝʜʠʥʝʥʠʶ 1 (ʜʣʷ 

ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ). ʆʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ - Pmax > 0; 

¶ Pmax, ʧʨʠʩʦʝʜ. 2 ï ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʧʨʠʩʦʝʜʠʥʝʥʠʶ 2 (ʪʦʣʴʢʦ 

ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʂʀʇʇ-1-ɸ-420 ʠ ʂʀʇʇ-2-ʉ-420). ʆʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ - 

Pmax > 0; 

¶ Wa max, ʧʨʠʩʦʝʜ. 1 ï ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ, ʵʢʩʧʦʨʪʠʨʫʝʤʦʡ ʚ ʪʝʯʝʥʠʝ 

ʠʥʪʝʨʚʘʣʘ ʫʯʝʪʘ ʧʦ ʧʨʠʩʦʝʜʠʥʝʥʠʶ 1 (ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ)). ʆʙʷʟʘʪʝʣʴʥʦʝ 

ʫʩʣʦʚʠʝ - Wa max > 0; 

¶ Wa max, ʧʨʠʩʦʝʜ. 2 ï ʧʨʝʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ, ʵʢʩʧʦʨʪʠʨʫʝʤʦʡ ʚ ʪʝʯʝʥʠʝ 

ʠʥʪʝʨʚʘʣʘ ʫʯʝʪʘ ʵʥʝʨʛʠʠ ʧʦ ʧʨʠʩʦʝʜʠʥʝʥʠʶ 2 (ʪʦʣʴʢʦ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʂʀʇʇ-1-ɸ-420 ʠ ʂʀʇʇ-2-ʉ-420). ʆʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ - Wa max > 0. 

ʇʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ. 
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 5.2 ɿʘʢʣʘʜʢʘ çɼʘʥʥʳʝè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʜʫʨʳ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʯʠʪʳʚʘʥʠʷ 

ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ çʣʦʢʘʣʴʥʳʭè ʤʦʜʫʣʝʡ ʂʀʇʇ.  

ɼʣʷ ʫʩʪʨʦʡʩʪʚ çʊʝʣʝʢʘʥʘʣ-ʄ2è ʠ çʊʝʣʝʫʯʝʪ-ʂ1è ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ çɺʳʙʦʨ ʤʦʜʫʣʷè 

ʚʳʙʠʨʘʝʪʩʷ ʦʜʠʥ ʠʟ ʤʦʜʫʣʝʡ ʂʀʇʇ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʫʩʪʨʦʡʩʪʚʘ (çCS0è - çCS4è).  

ɼʣʷ ʩʯʝʪʯʠʢʦʚ çʂʀʇʇ-2è ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ çʂʀʇʇ-2è.  

ɼʣʷ ʩʯʝʪʯʠʢʦʚ çʂʀʇʇ-2ʄè ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ çʂʀʇʇ-2ʄè.  

ɼʣʷ ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴ ʦʢʥʦ ʜʘʥʥʳʭè. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʚ ʢʘʪʘʣʦʛʝ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨʘè ʜʦʣʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʪʝʢʩʪʦʚʦʡ ʬʘʡʣ (ʭʦʪʷ ʙʳ ʧʫʩʪʦʡ) çKIPPevn.txtè. 

ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 23. 

 

ʈʠʩʫʥʦʢ 23 ï ɿʘʢʣʘʜʢʘ çɼʘʥʥʳʝè 

ʆʢʥʦ çɼʘʥʥʳʝ ʂʀʇʇè ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 24. 
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ʈʠʩʫʥʦʢ 24 ï ʆʢʥʦ çɼʘʥʥʳʝ ʂʀʇʇè 

ɺ ʦʢʥʝ çɼʘʥʥʳʝ ʂʀʇʇè ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʀʩʧʦʣʥʝʥʠʝ ʂʀʇʇ; 

¶ ʊʝʢʫʱʝʝ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ; 

¶ ʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʚʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ:  

-  ʌʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (Uʬ), ʣʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (Uʣ), ʬʘʟʥʳʝ ʪʦʢʠ (Iʬ), 

ʘʢʪʠʚʥʳʝ (P), ʨʝʘʢʪʠʚʥʳʝ (Q) ʠ ʧʦʣʥʳʝ (S) ʤʦʱʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʱʥʦʩʪʠ (PF) 

ʧʦ ʢʘʞʜʦʡ ʬʘʟʝ. ɺ ʩʪʨʦʢʝ çʉʫʤʤʘè ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʫʤʤʘʨʥʦʝ (ʤʦʱʥʦʩʪʠ) ʣʠʙʦ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ (ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ); 

- ʉʯʝʪʯʠʢʠ ʘʢʪʠʚʥʦʡ (+Wa, -Wa) ʠ ʨʝʘʢʪʠʚʥʦʡ (+Wr, -Wr) ʵʥʝʨʛʠʠ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ; 

- ʅʘʧʨʷʞʝʥʠʝ ʧʨʷʤʦʡ (U1), ʦʙʨʘʪʥʦʡ (U2), ʠ ʥʫʣʝʚʦʡ (U0) 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʪʦʢ ʧʨʷʤʦʡ (I1), ʦʙʨʘʪʥʦʡ (I2) ʠ ʥʫʣʝʚʦʡ (I0) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʩʨʝʜʥʠʝ ʬʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʝ (Uʩʨ) ʠ ʪʦʢ (Iʩʨ), ʯʘʩʪʦʪʘ (F). 
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¶ ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: 

1) ʋʩʪʘʥʦʚʠʚʰʠʝʩʷ ʟʥʘʯʝʥʠʷ ʠ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ (F) ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (U), ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʩʠʤʤʝʪʨʠʠ ʧʦ ʦʙʨʘʪʥʦʡ (K2U) ʠ ʥʫʣʝʚʦʡ 

(K0U) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ; 

2) ʌʣʘʛʠ ʨʝʛʠʩʪʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ: 

- ʌʣʘʛʠ ʧʨʦʚʘʣʦʚ ʧʦ ʬʘʟʘʤ ʈʈɸ, ʈʈɺ, ʈʈʉ; 

- ʌʣʘʛʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʧʦ ʬʘʟʘʤ PNA, PNB, PNC; 

- ʌʣʘʛ ʧʨʦʚʘʣʘ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 60 ʩ NKM; 

- ʌʣʘʛ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʝ 60 ʩ NKP; 

- ʌʣʘʛʠ ʧʝʨʝʛʨʫʟʢʠ ʚʭʦʜʦʚ ʥʘʧʨʷʞʝʥʠʷ OVERU ʠ ʪʦʢʘ OVERI; 

- ʌʣʘʛʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʥʘʧʨʷʞʝʥʠʷ: ʧʨʦʚʘʣ SPM ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ SPP. 

3) ʊʘʙʣʠʮʘ ʩʦʙʳʪʠʡ ï ʧʨʦʚʘʣʦʚ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʧʦ ʬʘʟʘʤ. ɹʦʣʝʝ ʪʦʯʥʘʷ ʪʘʙʣʠʮʘ 

ʩʦʙʳʪʠʡ ʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ çʏʪʝʥʠʝ ʘʨʭʠʚʦʚè.  

¶ ʊʝʢʫʱʠʝ ʧʘʨʘʤʝʪʨʳ ʚʪʦʨʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ (ʪʦʣʴʢʦ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ  

ʂʀʇʇ-1-ɸ-420 ʠ ʂʀʇʇ-2-ʉ-420): 

- ʃʠʥʝʡʥʳʝ ʥʘʧʨʷʞʝʥʠʷ (U), ʬʘʟʥʳʝ ʪʦʢʠ (I), ʘʢʪʠʚʥʳʝ (P), ʨʝʘʢʪʠʚʥʳʝ (Q) ʠ ʧʦʣʥʳʝ (S) 

ʤʦʱʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ (PF); 

- ʉʯʝʪʯʠʢʠ ʘʢʪʠʚʥʦʡ (+Wa, -Wa) ʠ ʨʝʘʢʪʠʚʥʦʡ (+Wr, -Wr) ʵʥʝʨʛʠʠ. 

ʇʨʠʤʝʯʘʥʠʝ ï ʜʣʷ ʪʨʝʭʵʣʝʤʝʥʪʥʳʭ ʩʯʝʪʯʠʢʦʚ çʂʀʇʇ-2è ʚ ʪʘʙʣʠʮʝ ʩʯʝʪʯʠʢʦʚ ʵʥʝʨʛʠʠ 

ʚʪʦʨʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʳʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʘʢʪʠʚʥʦʡ (+Wʘʧ, -Wʘʧ) ʠ ʨʝʘʢʪʠʚʥʦʡ 

(+Wʨʧ, -Wʨʧ) ʵʥʝʨʛʠʠ ʧʦʪʝʨʴ.  

ɿʘʧʫʩʢ ʮʠʢʣʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʢʥʦʧʢʝ çʇʫʩʢè. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʦʧʨʦʩʝ ʥʘ ʵʪʦʡ 

ʢʥʦʧʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ çʉʪʦʧè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʪʦʧè, ʦʧʨʦʩ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ʂʥʦʧʢʠ çɼʘʥʥʳʝ ʫʩʪʘʥʦʚʣʝʥʳè, çʉʥʷʪʴ ʜʘʥʥʳʝ ˉ__è, çɿʘʧʠʩʴ ʚ ʬʘʡʣè ʠ ʢʦʤʧʦʥʝʥʪ 

çɸʚʪʦʤʘʪè ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʢ ʂʀʇʇ ʚ ʨʫʯʥʦʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʈʫʯʥʦʡ ʨʝʞʠʤ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʟʘʜʘʪʯʠʢʝ ʨʝʞʠʤʘ (ʢʘʣʠʙʨʘʪʦʨʝ) ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çɼʘʥʥʳʝ ʫʩʪʘʥʦʚʣʝʥʳè. ʏʝʨʝʟ ʚʨʝʤʷ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʢʥʦʧʢʘ çʉʥʷʪʴ ʜʘʥʥʳʝ ˉ__è ʩ 

ʫʢʘʟʘʥʠʝʤ ʪʝʢʫʱʝʛʦ ʥʦʤʝʨʘ ʠʟʤʝʨʝʥʠʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʥʷʪʴ ʜʘʥʥʳʝ ˉ__è  ʧʦʩʣʝʜʥʠʡ 

ʥʘʙʦʨ ʧʨʠʥʷʪʳʭ ʦʪ ʫʩʪʨʦʡʩʪʚʘ ʜʘʥʥʳʭ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʙʫʬʝʨʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ. ʊʝʢʫʱʠʡ ʥʦʤʝʨ ʠʟʤʝʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɿʘʧʠʩʴ ʚ ʬʘʡʣè, ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʧʠʩʠ ʩʦʭʨʘʥʝʥʥʳʭ ʚ 

ʙʫʬʝʨʝ ʜʘʥʥʳʭ ʚ ʬʘʡʣʝ ç*.evnè.  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʫʯʥʦʡ/ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʦʧʨʦʩʝ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʛ çɸʚʪʦʤʘʪè ʠ ʚ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʨʷʜʦʤ ʦʢʦʰʢʝ ʟʘʜʘʪʴ ʧʝʨʠʦʜ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʭʨʘʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʝ ç*.evnè ʧʨʠ ʥʘʞʘʪʠʠ 

ʢʥʦʧʢʠ çɿʘʧʠʩʴ ʚ ʬʘʡʣè. 
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ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣʝ ʧʨʠʚʝʜʝʥʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ 

çʇʦʨʷʜʦʢ ʜʘʥʥʳʭ.xlsxè, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʥʘʩʪʦʷʱʝʡ ʧʨʦʛʨʘʤʤʳ. 

5.3 ɿʘʢʣʘʜʢʘ çʋʜʘʣʝʥʥʳʝ ʂʀʇʇè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʯʪʝʥʠʷ ʜʘʥʥʳʭ 

ʩʯʝʪʯʠʢʦʚ ʂʀʇʇ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʫʩʪʨʦʡʩʪʚʫ ʧʦ ʩʝʪʠ Ethernet, ʠʥʪʝʨʬʝʡʩʘʤ 

RS-232 ʠʣʠ RS-485. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 25.  

 

ʈʠʩʫʥʦʢ 25 ï ɿʘʢʣʘʜʢʘ çʋʜʘʣʝʥʥʳʝ ʂʀʇʇè 

 

ɿʘʢʣʘʜʢʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

¶ çɿʘʜʝʨʞʢʘ ʧʝʨʝʜ ʩʥʷʪʠʝʤ ʜʘʥʥʳʭ, ʩè - ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ, ʧʦ ʠʩʪʝʯʝʥʠʠ 

ʢʦʪʦʨʦʛʦ ʩ ʤʦʤʝʥʪʘ ʦʢʦʥʯʘʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʫʯʝʪʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ 

ʩʯʠʪʳʚʘʥʠʷ ʧʨʦʬʠʣʷ ʥʘʛʨʫʟʢʠ ʩʦ ʩʯʝʪʯʠʢʦʚ. ʕʪʘ ʟʘʜʝʨʞʢʘ ʚʚʦʜʠʪʩʷ ʜʣʷ ʧʘʨʠʨʦʚʘʥʠʷ 

ʨʘʟʥʦʩʪʠ ʭʦʜʘ ʯʘʩʦʚ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʯʝʪʯʠʢʦʚ. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ï 5 ʩ; 

¶ çʏʠʩʣʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʯʝʪʯʠʢʦʚè - ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʯʠʩʣʦ ʩʯʝʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʦʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 20. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʩʯʝʪʯʠʢʦʚ ʧʦ Ethernet ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʯʝʪʯʠʢʦʚ ï 8 (ʦʛʨʘʥʠʯʝʥʦ 

ʨʝʩʫʨʩʘʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʲʝʤʦʤ ʆɿʋ); 

¶ ʊʘʙʣʠʮʘ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʜʢʣʶʯʝʥʥʦʛʦ 

ʩʯʝʪʯʠʢʘ. ʏʠʩʣʦ ʩʪʨʦʢ ʚ ʪʘʙʣʠʮʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ çʏʠʩʣʦ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʯʝʪʯʠʢʦʚè. ʊʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʛʨʘʬʳ: 
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- çʊʝʣʝʤʝʭʘʥʠʯʝʩʢʠʡ ʘʜʨʝʩè ï ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʡ ʘʜʨʝʩ ʫʜʘʣʝʥʥʦʛʦ ʩʯʝʪʯʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʯʠʩʣʦ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 255; 

- çIP-ʘʜʨʝʩè ï IP-ʘʜʨʝʩ ʫʜʘʣʝʥʥʦʛʦ ʩʯʝʪʯʠʢʘ. ʇʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʩʯʝʪʯʠʢʘ ʧʦ Ethernet; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʊʉʈ-ʧʦʨʪʘ ʫʜʘʣʝʥʥʦʛʦ ʩʯʝʪʯʠʢʘ. ʇʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʩʯʝʪʯʠʢʘ ʧʦ Ethernet; 

- çʋʣʦʞʠʪʴ ʩ ˉè ï ʥʦʤʝʨ ʢʘʥʘʣʘ ʫʯʝʪʘ ʵʥʝʨʛʠʠ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʫʢʣʘʜʳʚʘʪʴʩʷ 

ʜʘʥʥʳʝ ʫʯʝʪʘ ʵʥʝʨʛʠʠ ʫʜʘʣʝʥʥʦʛʦ ʩʯʝʪʯʠʢʘ; 

- çɿʘʧʨʦʩʠʪʴ ʩ ˉè - ʥʦʤʝʨ ʧʝʨʚʦʛʦ ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʢʘʥʘʣʘ ʫʯʝʪʘ ʵʥʝʨʛʠʠ ʫʜʘʣʝʥʥʦʛʦ 

ʩʯʝʪʯʠʢʘ; 

- çʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚè ï ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʫʯʝʪʘ ʵʥʝʨʛʠʠ, ʩʯʠʪʳʚʘʝʤʳʭ ʩ ʫʜʘʣʝʥʥʦʛʦ 

ʩʯʝʪʯʠʢʘ. ʅʦʤʝʨʘ ʢʘʥʘʣʦʚ ʫʯʝʪʘ, ʚ ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʢʣʘʜʳʚʘʪʴʩʷ ʜʘʥʥʳʝ ʫʜʘʣʝʥʥʦʛʦ 

ʩʯʝʪʯʠʢʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʢʦʤʧʦʥʝʥʪʝ çʕʥʝʨʛʦʫʯʝʪè; 

- çʇʨʠʥʠʤʘʪʴ ʊʄè ï ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʧʘʨʘʤʝʪʨʘ ʚ ʝʜʠʥʠʮʫ, ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʯʠʪʳʚʘʥʠʝ 

ʠʟ ʜʘʥʥʦʛʦ ʂʀʇʇ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʤʦʱʥʦʩʪʝʡ, ʪʦʢʦʚ, 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʧʨ.). ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʥʦʣʴ, ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʯʠʪʳʚʘʪʴʩʷ ʥʝ 

ʙʫʜʫʪ; 

- çKuè ʠ çKiè ï ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʘ ʧʨʠʝʤʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʦʪ ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʯʝʪʯʠʢʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ɽʩʣʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʟʥʘʯʝʥʠʷ çKuè ʠ çKiè ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʚʥʳʤʠ ç1è. 

ʇʨʠʤʝʯʘʥʠʷ: 

1) ʇʘʨʘʤʝʪʨ ʚ ʛʨʘʬʝ ʪʘʙʣʠʮʳ ʩʯʠʪʘʝʪʩʷ ʚʚʝʜʝʥʥʳʤ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʵʪʦʡ ʛʨʘʬʳ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʡʪʠ ʚ ʜʨʫʛʫʶ ʛʨʘʬʫ ʪʘʙʣʠʮʳ); 

2) ʉʯʝʪʯʠʢʠ çʂʀʇʇ-2è ʠ çʂʀʇʇ-2ʄè, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʫʩʪʨʦʡʩʪʚʫ, ʜʦʣʞʥʳ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ini-ʬʘʡʣʘ. 
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6 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʫʣʴʩʥʳʭ ʚʭʦʜʦʚ 

ʇʨʠ ʚʳʙʦʨʝ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ çʊʀʀè ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʜʨʘʡʚʝʨʘ 

ʩʯʝʪʯʠʢʦʚ ʠʤʧʫʣʴʩʦʚ. ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʤʧʦʥʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 26. 

 

 
 

ʈʠʩʫʥʦʢ 26 ï ʂʦʤʧʦʥʝʥʪ çʊʀʀè 
 

ʂʦʤʧʦʥʝʥʪ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ çʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʊʀʀè - ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʪʩʯʝʪʦʚ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣ ʥʝ ʜʦʣʞʝʥ ʠʟʤʝʥʷʪʴ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʝʛʦ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ. ʉʯʝʪʯʠʢʠ ʠʤʧʫʣʴʩʥʳʭ ʩʠʛʥʘʣʦʚ ʩʯʠʪʘʶʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ ʠʟ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ç1è (ʠʤʧʫʣʴʩ) ʚ ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ç0è (ʧʘʫʟʘ). ʆʪʩʯʝʪʳ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʦʠʩʭʦʜʷʪ ʩ ʧʝʨʠʦʜʦʤ ʚ 10 ʤʩ. ɺʳʙʠʨʘʪʴ 

ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ ʊʀʀ ʩʣʝʜʫʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʠʟʚʝʜʝʥʠʝ 10 ʤʩ ʥʘ 

ʧʦʩʪʦʷʥʥʫʶ ʚʨʝʤʝʥʠ ʙʳʣʦ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʩʪʦʷʥʠʷʭ çʠʤʧʫʣʴʩè ʠ çʧʘʫʟʘè; 

¶ ʊʘʙʣʠʮʘ ʧʨʠʚʷʟʢʠ ʚʭʦʜʦʚ ʤʦʜʫʣʝʡ DL01A, DL01B ʢ ʢʘʥʘʣʘʤ ʫʯʝʪʘ. ʏʠʩʣʦ ʩʪʦʣʙʮʦʚ ʚ 

ʪʘʙʣʠʮʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚʦʤ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ, ʟʘʜʘʚʘʝʤʳʤ ʚ ʢʦʤʧʦʥʝʥʪʝ 

çʊʝʣʝʢʘʥʘʣ-ʄ2è ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʦʤʝʨ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʤʝʨʫ 

ʚʭʦʜʘ ʤʦʜʫʣʷ. ɺ ʥʘʟʚʘʥʠʠ ʩʪʦʣʙʮʘ ʫʢʘʟʘʥʦ ʥʘʟʚʘʥʠʝ ʤʦʜʫʣʷ ʠ ʥʦʤʝʨ ʩʠʛʥʘʣʘ ʚʳʙʦʨʢʠ  
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CS0 - CS4 ʵʪʦʛʦ ʤʦʜʫʣʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʤʦʜʫʣʠ ʩ ʤʝʥʴʰʠʤʠ ʥʦʤʝʨʘʤʠ ʩʠʛʥʘʣʘ ʚʳʙʦʨʢʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʣʠʞʝ ʢ ʤʦʜʫʣʶ DP04A. ɺ ʛʨʘʬʘʭ ʪʘʙʣʠʮʳ ʫʢʘʟʳʚʘʶʪʩʷ ʥʦʤʝʨʘ ʢʘʥʘʣʦʚ 

ʫʯʝʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʤ ʚʭʦʜʘʤ. ʅʦʤʝʨʘ ʢʘʥʘʣʘ ʫʯʝʪʘ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʯʠʩʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʘʥʘʣʦʚ. ɽʩʣʠ ʚʭʦʜ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʬʝ 

ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ 255.  
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7 ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʯʠ ʚʚʦʜʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʇʨʠ ʚʳʙʦʨʝ ʢʣʘʩʩʘ ʧʘʨʘʤʝʪʨʦʚ çʀʟʤʝʨʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳè ʦʪʢʨʳʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ ʜʣʷ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʟʘʜʘʯʠ ʚʚʦʜʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘ. ʀʩʪʦʯʥʠʢʘʤʠ 

ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: 

¶ ʄʦʜʫʣʠ DL01A/DL01B. ʊʠʧ ʜʘʥʥʳʭ ï ʊʉ; 

¶ ʄʦʜʫʣʠ DM01A/DM01A1. ʊʠʧ ʜʘʥʥʳʭ ï 16-ʨʘʟʨʷʜʥʳʝ ʙʝʟʟʥʘʢʦʚʳʝ ʊʀʊ; 

¶ ʄʦʜʫʣʠ ʂʀʇʇ. ʊʠʧʳ ʜʘʥʥʳʭ ï ʊʉ, ʊʀʊ, ʊʀʀ; 

¶ ɺʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʫʩʪʨʦʡʩʪʚʫ. 

7.1 ʉʚʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʤʦʜʫʣʝʡ DL01A ʠ DL01B, 

ʬʠʢʩʠʨʦʚʘʥʳ ʠ ʚ ʧʨʦʛʨʘʤʤʝ çʇʘʨʘʤʝʪʨʠʟʘʪʦʨè ʥʝ ʥʘʩʪʨʘʠʚʘʶʪʩʷ. 

7.2 ʉʚʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʤʦʜʫʣʝʡ DM01A ʠ DM01A1, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʟʘʢʣʘʜʢʝ çDM01Aè. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 27.  

 

ʈʠʩʫʥʦʢ 27 - ɿʘʢʣʘʜʢʘ çDM01Aè 

ɿʘʢʣʘʜʢʘ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʤʦʜʫʣʝʡ DM01A 

ʠ DM01A1, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʢʦʤʧʦʥʝʥʪʝ çʊʝʣʝʢʘʥʘʣ-ʄ2è ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʢʘʞʜʳʡ ʤʦʜʫʣʴ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦ 10 ʩʪʨʦʢ, ʧʦ ʯʠʩʣʫ ʊʀʊ, ʧʨʠʥʠʤʘʝʤʳʭ ʩ ʤʦʜʫʣʷ. ɺ ʩʪʦʣʙʮʝ çʊʠʧè ʪʘʙʣʠʮʳ 

ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʜʘʥʥʳʭ. ɼʣʷ ʤʦʜʫʣʝʡ DM01A, DM01A1 ʪʠʧ ʜʘʥʥʳʭ ʚʩʝʛʜʘ ʊʀʊ16U (16-ʨʘʟʨʷʜʥʳʡ 

ʙʝʟʟʥʘʢʦʚʳʡ ʊʀʊ), ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 
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ɺ ʩʪʦʣʙʮʝ çɺ ʦʯʝʨʝʜʠè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʩʣʝʜʫʝʪ ʣʠ ʬʠʢʩʠʨʦʚʘʪʴ ʚ ʦʯʝʨʝʜʠ ʩʦʙʳʪʠʡ ʬʘʢʪ 

ʠʟʤʝʥʝʥʠ ̫ʧʘʨʘʤʝʪʨʘ ʥʘ ʚʝʣʠʯʠʥʫ ʙʦʣʴʰʝ ʘʧʝʨʪʫʨʳ. ʀʟʤʝʥʝʥʠʝ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ (ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ 

ʩʚʦʡʩʪʚ) ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʬʝ ʪʘʙʣʠʮʳ. 

ʉʚʦʡʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʝʩʣʠ ʚ ʛʨʘʬʝ ʪʘʙʣʠʮʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʠʤʚʦʣ çʭè. 

ɺ ʩʪʦʣʙʮʝ çɼʠʘʧʘʟʦʥè ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ:  

- ç0..5 ʤɸè ʠʣʠ ç-5..5 ʤɸè - ʜʣʷ ʤʦʜʫʣʷ DM01A; 

- ç0..5 ʤɸè, ç-5..5 ʤɸè, ç0..20 ʤɸè ʠʣʠ ç4..20 ʤɸè - ʜʣʷ ʤʦʜʫʣʷ DM01A1. 

ɺ ʩʪʦʣʙʮʝ çʆʙʥʦʚʣʝʥʠʝè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʨʠʪʝʨʠʡ ʧʝʨʝʜʘʯʠ ʦʙʥʦʚʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʢʘʥʘʣ ʩʚʷʟʠ. ʇʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çʘʧʝʨʪʫʨʘè ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ ʩʯʠʪʘʝʪʩʷ ʦʙʥʦʚʣʝʥʥʳʤ, ʝʩʣʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʧʝʨʝʜʘʯʠ ʚ ʢʘʥʘʣʳ ʩʚʷʟʠ 

ʧʨʝʚʳʩʠʣʦ ʚʝʣʠʯʠʥʫ ʘʧʝʨʪʫʨʳ. ʇʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çʧʦʩʪʦʷʥʥʦè ʢʘʞʜʦʝ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʦʝ ʦʪ 

ʤʦʜʫʣʷ DM01A/DM01A1 ʟʥʘʯʝʥʠʝ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʯʠʪʘʝʪʩʷ ʦʙʥʦʚʣʝʥʥʳʤ ʠ ʜʦʣʞʥʦ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʢʘʥʘʣʳ ʩʚʷʟʠ. ʇʫʩʪʘʷ ʛʨʘʬʘ ʩʪʦʣʙʮʘ çʆʙʥʦʚʣʝʥʠʝè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʜʘʥʥʦʛʦ 

ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʮʠʢʣʠʯʝʩʢʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʨʠʪʝʨʠʷ 

ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʬʝ 

ʪʘʙʣʠʮʳ. 

ɺ ʩʪʦʣʙʮʝ çɸʧʝʨʪʫʨʘè ʚʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʘʧʝʨʪʫʨʳ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ 

ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʯʠʪʘʝʪʩʷ ʦʙʥʦʚʣʝʥʥʳʤ. 

ʉʪʦʣʙʮ r çminè ʠ çmaxè ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʦʪ ʤʦʜʫʣʝʡ DM01A/DM01A1, ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʭ ʚ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ ʚ ʬʦʨʤʘʪʝ ʩ 

ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ. ɺ ʩʪʦʣʙʮʝ çminè ʫʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ (0x0000). ɺ ʩʪʦʣʙʮʝ çmaxè ʫʢʘʟʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʘʨʘʤʝʪʨʘ (0x0fff ). 

7.3 ʉʚʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʤʦʜʫʣʝʡ ʂʀʇʇ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʚ ʟʘʢʣʘʜʢʝ çʂʀʇʇè. ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 28.  
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ʈʠʩʫʥʦʢ 28 - ɿʘʢʣʘʜʢʘ çʂʀʇʇè 

ɿʘʢʣʘʜʢʘ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʘ ̫ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʢʦʤʧʦʥʝʥʪʝ 

çʊʝʣʝʢʘʥʘʣ-ʄ2è ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ, ʭʦʪʷ ʙʳ ʦʜʠʥ ʤʦʜʫʣʴ ʂʀʇʇ. ʌʦʨʤʘʪ 

ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʘʪʫ ʪʘʙʣʠʮʳ ʥʘ ʟʘʢʣʘʜʢʝ çDM01A. ɺʝʣʠʯʠʥʘ ʘʧʝʨʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʜʘʥʥʘ ʣʠʙʦ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʥʦʤʠʥʘʣʘ, ʣʠʙʦ ʚ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʟʘʢʣʘʜʢʝ çʂʀʇʇè. ʇʦʣʷ çɸʧʝʨʪʫʨʘ %è ʠ çɸʧʝʨʪʫʨʘ ɽʜè 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʳ. ʇʝʨʝʯʝʥʴ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʤʦʜʫʣʝʡ ʂʀʇʇ ʠ ʟʘʧʠʩʳʚʘʝʤʳʭ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ, ʥʝʜʦʩʪʫʧʝʥ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

7.4 ʉʚʦʡʩʪʚʘ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʥʠʤʘʝʤʳʭ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʢʘʥʘʣʘʤ 

ʩʚʷʟʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʟʘʢʣʘʜʢʝ çʢʘʥʘʣ ʚʚʦʜʘè. ʅʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʜʣʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, 

ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠʝʤ ʪʝʣʝʤʝʭʘʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʧʨʦʪʦʢʦʣ FT1.2.  

ɺʥʝʰʥʠʡ ʚʠʜ ʟʘʢʣʘʜʢʠ çʢʘʥʘʣ ʚʚʦʜʘè ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 29.  


