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ʋʚʘʞʘʝʤʳʡ ʧʦʢʫʧʘʪʝʣʴ! 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʅʀʃ ɸʇ) ʙʣʘʛʦʜʘʨʠʪ ɺʘʩ ʟʘ ʧʦʢʫʧʢʫ ʠ ʧʨʦʩʠʪ ʩʦʦʙʱʘʪʴ ʥʘʤ ʩʚʦʠ ʧʦʞʝ-

ʣʘʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʠʣʠ ʦʧʠʩʘʥʥʦʡ ʚ ʥʝʤ ʧʨʦʜʫʢʮʠʠ. 

ɺʘʰʠ ʧʦʞʝʣʘʥʠʷ ʤʦʞʥʦ ʥʘʧʨʘʚʣʷʪʴ ʧʦ ʧʦʯʪʦʚʦʤʫ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʤʫ ʘʜ-

ʨʝʩʫ, ʘ ʪʘʢʞʝ ʩʦʦʙʱʘʪʴ ʧʦ ʪʝʣʝʬʦʥʫ ʠʣʠ ʬʘʢʩʫ: 

ʅʀʃ ɸʇ, ʧʝʨ. ɹʠʨʞʝʚʦʡ ʩʧʫʩʢ, 8, ʊʘʛʘʥʨʦʛ, 347900,  

ʊʝʣ.: (8634) 477-040, 477-044, ʬʘʢʩ: 477-041 

e-mail: info@rlda.ru,  http://www.rlda.ru. 

 

ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘʰʝʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

 

ʇʦʞʘʣʫʡʩʪʘ, ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ ʥʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʚʘʤ ʚ ʢʨʘʪʯʘʡʰʠʡ ʩʨʦʢ ʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʦʙʨʝʪʝʥ-

ʥʦʝ ʠʟʜʝʣʠʝ.  

ɸʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʤʦʜʫʣʴ ʠ ʥʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦ-

ʜʩʪʚʦ ʧʨʠʥʘʜʣʝʞʘʪ ʅʀʃ ɸʇ. 
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1. "ɹʳʩʪʨʳʡ ʩʪʘʨʪ" 
ʇʦʜʢʣʶʯʠʪʝ ʢ ʄʦʜʫʣʶ ʘʚʪʦʤʘʪʠʢʠ NS-4AO ʩʝʨʠʠ NS (ʜʘʣʝʝ - ʤʦʜʫʣʴ)  

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.2. ɼʣʷ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʤʦʜʫʣʷ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʥʝ ʠʤʝʶʱʝʤʫ ʧʦʨʪʘ RS-485, ʥʝʦʙʭʦʜʠʤ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ RS-232 ʚ RS-485.  

ʊʝʧʝʨʴ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʘʜʨʝʩ ʤʦʜʫʣʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʚ ʩʦʩʪʦʷʥʠʠ ʧʦ-

ʩʪʘʚʢʠ, ʤʦʜʫʣʴ ʠʤʝʝʪ ʘʜʨʝʩ 01. ɽʩʣʠ ɺʳ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʤʦʜʫʣʝʡ, ʪʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʥʫʞʥʦ ʥʘʟʥʘʯʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʜʨʝʩ. ɽʩ-

ʣʠ ɺʳ ʭʦʪʠʪʝ ʧʦʧʨʦʙʦʚʘʪʴ ʚ ʨʘʙʦʪʝ ʪʦʣʴʢʦ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʤʦʜʫʣʷ, ʵʪʦʪ 

ʘʙʟʘʮ ʤʦʞʥʦ ʧʨʦʧʫʩʪʠʪʴ. ɸʜʨʝʩ ʥʘʟʥʘʯʘʝʪʩʷ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʧʦʩʳʣʘʪʴ ASCII ʢʦʜʳ ʚ ʉʆʄ ʧʦʨʪ, ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʆʈʉ ʩʝʨʚʝʨʘ 

NLopc (ʅʀʃ ɸʇ). ɸʜʨʝʩ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʤʦʜʫʣʴ ʢʦʤʘʥʜʦʡ %0102330600, 

ʥʘʙʨʘʥʥʦʡ ʚ ʦʢʥʝ ʆʈʉ ʩʝʨʚʝʨʘ. ɿʜʝʩʴ ʧʝʨʚʳʝ ʜʚʝ ʮʠʬʨʳ (01) ʫʢʘʟʳʚʘʶʪ 

ʘʜʨʝʩ ʤʦʜʫʣʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʘʚʢʠ (ʘʜʨʝʩ 01), ʚʪʦʨʳʝ ʜʚʝ ʮʠʬʨʳ ʫʢʘʟʳ-

ʚʘʶʪ ʥʦʚʳʡ ʘʜʨʝʩ, ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ ʘʜʨʝʩ 02. ʊʨʝʪʴʠ ʜʚʝ ʮʠʬʨʳ (33) 

ʫʢʘʟʳʚʘʶʪ ʢʦʜ ʚʳʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ Ñ10 ɺ (12.2). ʏʝʪʚʝʨʪʘʷ ʧʘʨʘ ʮʠʬʨ 

ʫʢʘʟʳʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, 06 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʢʦʨʦʩʪʠ 

9600 ʙʠʪ/ʩ (ʪʘʙʣ. 4). ʇʦʩʣʝʜʥʠʝ ʜʚʝ ʮʠʬʨʳ ʫʢʘʟʳʚʘʶʪ ʢʦʜ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ 

(ʪʘʙʣ. 6), ʧʦ ʫʤʦʣʯʘʥʠʶ ʵʪʦ 00. 

ɽʩʣʠ ɺʳ ʠʤʝʝʪʝ ʆʈʉ ʩʝʨʚʝʨ NLopc, ʪʦ ʝʛʦ ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʠʥʩʪʘʣʣʠʨʦʚʘʪʴ 

ʥʘ ɺʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ. ɼʣʷ ʵʪʦʛʦ ʟʘʧʫʩʪʠʪʝ ʠʥʩʪʘʣʣʷʮʠʦʥʥʳʡ ʬʘʡʣ 

NLopcSetup.exe ʠ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ ʠʥʩʪʘʣʣʷʪʦʨʘ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʦʪʢʨʦʡʪʝ ʛʣʘʚʥʦʝ ʦʢʥʦ ʆʈʉ ʩʝʨʚʝʨʘ ʠ ʚʳʙʝʨʠʪʝ ʚ ʥʝʤ ʧʫʥʢʪ ʤʝʥʶ "ʋʩʪ-

ʨʦʡʩʪʚʘ/ʇʦʠʩʢ ʘʢʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ". ɿʘʜʘʡʪʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʆʂ". ʆʈʉ ʩʝʨʚʝʨ ʥʘʯʥʝʪ ʧʦʠʩʢ ʤʦʜʫ-

ʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʟʘʜʘʥʥʦʤʫ ʉʆʄ ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʫʪ ʥʘʡʜʝʥʳ, ʥʘʞʤʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʤʷ ʫʩʪ-

ʨʦʡʩʪʚʘ ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ "ɺʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ʠʟ ʢʦʥʩʦʣʠ". ʇʦ̫ ʚʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʣʶʙʫʶ ʠʟ ʢʦʤʘʥʜ, ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʚ ʨʘʟʜʝʣʝ 12, ʥʘʧʨʠʤʝʨ, ʦʧʠʩʘʥʥʫʶ ʚʳʰʝ ʢʦʤʘʥʜʫ %0102330600 ʠ 

ʧʦʩʣʘʪʴ ʝʝ ʚ ʤʦʜʫʣʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʘʜʨʝʩ ʤʦʜʫʣʷ ʠʟʤʝʥʠʪʩʷ ʚ ʥʘʰʝʤ ʧʨʠʤʝ-

ʨʝ ʥʘ 02. ʄʦʞʥʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʘʜʨʝʩ ʤʦʜʫʣʷ ʚ ʦʢʥʝ "ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ", 

ʢʦʪʦʨʦʝ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘʜ ʠʤʝʥʝʤ ʫʩʪ-

ʨʦʡʩʪʚʘ ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʦʢʥʘ ʆʈʉ ʩʝʨʚʝʨʘ NLopc. 

ʊʝʧʝʨʴ ʤʦʜʫʣʴ ʛʦʪʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʠʤ ʠʟ ʣʶʙʦʡ SCADA ʧʨʦ-

ʛʨʘʤʤʳ, ʩʦʚʤʝʩʪʠʤʦʡ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʆʈʉ. ɼʣʷ ʨʘʙʦʪʳ ʩ MS Excel ʠʩʧʦʣʴ-
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ʟʫʡʪʝ ʧʨʠʤʝʨʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ ʆʈʉ ʩʝʨʚʝʨʫ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ 

ʢʦʤʧʘʢʪ-ʜʠʩʢʝ ʩ ʆʈʉ ʩʝʨʚʝʨʦʤ. 

 

2. ɺʚʦʜʥʘʷ ʯʘʩʪʴ 
ʄʦʜʫʣʠ ʘʚʪʦʤʘʪʠʢʠ ʩʝʨʠʠ NS (ʜʘʣʝʝ ï ʤʦʜʫʣʠ ʩʝʨʠʠ NS) ʷʚʣʷʶʪʩʷ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥ-

ʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ, ʮʠʬʨʦ-

ʘʥʘʣʦʛʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʚʦʜ-ʚʳʚʦʜ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛ-

ʥʘʣʦʚ, ʩʯʝʪ ʠʤʧʫʣʴʩʦʚ, ʠʟʤʝʨʝʥʠʝ ʯʘʩʪʦʪʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡ-

ʩʦʚ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩ-

ʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʄʦʜʫʣʠ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩ ʫʧʨʘʚʣʷʶ-

ʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ ʢʦʥʪʨʦʣʣʝʨʦʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ 

ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485. ʋʧʨʘʚʣʝʥʠʝ ʤʦʜʫʣʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʧʦʨʪ RS-485 ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʢʦʤʘʥʜ ʚ ASCII ʢʦʜʘʭ. ɺʩʝ ʤʦʜʫ-

ʣʠ ʠʤʝʶʪ ʨʝʞʠʤ ʧʨʦʛʨʘʤʤʥʦʡ ʶʩʪʠʨʦʚʢʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ.  

ʄʦʜʫʣʠ ʥʝ ʩʦʜʝʨʞʘʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ. ɺʩʝ ʥʘʩʪʨʦʡʢʠ 

ʤʦʜʫʣʝʡ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ ʠʟ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʢʦʥ-

ʪʨʦʣʣʝʨʘ). ʇʨʦʛʨʘʤʤʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ: ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ, ʬʦʨʤʘʪ 

ʜʘʥʥʳʭ, ʘʜʨʝʩ ʤʦʜʫʣʷ, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʥʘʣʠʯʠʝ ʙʠʪʘ ʢʦʥʪʨʦʣʴʥʦʡ 

ʩʫʤʤʳ, ʧʘʨʘʤʝʪʨʳ ʶʩʪʠʨʦʚʢʠ. ʅʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʦʤʠʥʘʶʪʩʷ 

ʚ ʕʇʇɿʋ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ.  

ʅʝʢʦʪʦʨʳʝ ʤʦʜʫʣʠ ʠʤʝʶʪ ʩʚʝʪʦʜʠʦʜʥʳʡ ʜʠʩʧʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʝ ʫʩʪʘ-

ʥʦʚʢʠ ʤʦʜʫʣʷ, ʘ ʥʝ ʥʘ ʫʧʨʘʚʣʷʶʱʝʤ ʢʦʤʧʴʶʪʝʨʝ. 

ɺʩʝ ʤʦʜʫʣʠ ʠʤʝʶʪ ʜʚʘ ʩʪʦʨʦʞʝʚʳʭ ʪʘʡʤʝʨʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʝ-

ʟʘʧʫʩʢʘʝʪ ʤʦʜʫʣʴ ʚ ʩʣʫʯʘʝ ʝʛʦ "ʟʘʚʠʩʘʥʠʷ" ʠʣʠ ʧʨʦʚʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ, ʚʪʦʨʦʡ ʧʝʨʝʚʦʜʠʪ ʚʳʭʦʜʳ ʤʦʜʫʣʷ ʚ ʙʝʟʦʧʘʩʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠ "ʟʘʚʠʩʘʥʠʠ" ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ.  

ʅʘʙʦʨ ʢʦʤʘʥʜ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʤʝʨʥʦ 20...50 ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʘʥʜ. ʂʦʤʘʥʜʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ASCII ʢʦʜʘʭ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʤʦʜʫʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 
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ʄʦʜʫʣʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ -40 ʜʦ +70 ʉ̄, ʠʤʝʶʪ 

ʜʚʘ ʫʨʦʚʥʷ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʠ ʩ ʠʩʧʳʪʘʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 

ʠʟʦʣʷʮʠʠ 2,5 ʢɺ (ɻʆʉʊ 12997-84): ʦʜʠʥ ʫʨʦʚʝʥʴ - ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʠ 

ʧʦʨʪʦʤ RS-485, ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ - ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ ʠ ʧʦʨʪʦʤ RS-485. 

2.1. ʆʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʦʚ 

ʄʦʜʫʣʠ ʩʝʨʠʠ NS ʧʨʦʛʨʘʤʤʥʦ ʠ ʘʧʧʘʨʘʪʥʦ ʩʦʚʤʝʩʪʠʤʳ ʩ ʤʦʜʫʣʷʤʠ ʘʥʘ-

ʣʦʛʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ADAM , ICP, NuDAM ʠ ʜʨ., ʦʜʥʘʢʦ ʦʪʣʠʯʘʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʤ: 

¶ ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʟʘʱʠʪʳ ʦʪ ʥʝʙʨʝʞʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʄʦʜʫʣʠ ʩʝʨʠʠ NS 

ʠʤʝʶʪ 11 ʚʠʜʦʚ ʟʘʱʠʪʳ (ʩʤ. ʥʠʞʝ); 

¶ ʜʠʘʧʘʟʦʥʦʤ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʦʪ -40 ʜʦ +70 ʉ̄); 

¶ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠ ʢʦʨʨʝʢʪʥʦ ʦʧʠʩʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

¶ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʦʪʨʝʙʣʷʝʤʳʤ ʪʦʢʦʤ; 

¶ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʦʤʧʘʢʪʥʳʭ ʢʦʨʧʫʩʘʭ ʰʠʨʠʥʦʡ 22,5 ʤʤ ʩ ʚʳʚʦʜʦʤ ʧʠʪʘ-

ʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʥʘ ʩʣʦʪʦʚʫʶ ʰʠʥʫ, ʨʘʩʧʦʣʘʛʘʶʱʫʶʩʷ ʥʘ DIN-

ʨʝʡʢʝ ʰʠʨʠʥʦʡ 35 ʤʤ. 

¶ ʚʩʝ ʚʭʦʜʳ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʨʘʚʥʦʮʝʥʥʳʤʠ (ʫ ʘʥʘʣʦ-

ʛʦʚ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʤʤ ʯʘʩʪʴ ʚʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦ 

ʩʤʳʩʣʫ ʜʦʣʞʥʳ ʙʳʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ,  ʚʳʧʦʣʥʝʥʳ ʩ ʦʙʱʠʤ ʧʨʦʚʦ-

ʜʦʤ, ʘ ʪʘʢʞʝ ʚʚʝʜʝʥʳ ʜʞʘʤʧʝʨʳ ʜʣʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʭʦʜʦʚ); 

¶ ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʠʤʝʝʪ 24 ʢʦʥʪʘʢʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʘʣʦʛʠ ʠʤʝʶʪ ʪʦʣʢɹʦ 

20 ʢʦʥʪʘʢʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ; 

¶ ʤʦʜʫʣʴ ʩʦʚʤʝʩʪʠʤ ʩ ʧʦʣʥʳʤ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʆʈʉ ʩʝʨʚʝʨʦʤ 

NSopc, ʧʦʟʚʦʣʷʶʱʠʤ ʥʘʟʥʘʯʘʪʴ ʨʘʟʥʳʤ ʢʘʥʘʣʘʤ ʤʦʜʫʣʷ ʨʘʟʣʠʯʥʳʝ ʶʩʪʠ-

ʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʢ ʚʭʦʜʘʤ ʤʦʜʫʣʝʡ 

ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʠʛʥʘʣʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ, ʨʅ-ʤʝʪʨʳ, ʘʥʝʤʦʤʝʪʨʳ ʠ ʪ.ʧ.).  

ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʧʠʩʳʚʘʝʪ ʯʝʪʳʨʝʭʢʘʥʘʣʴʥʳʝ ʤʦʜʫʣʠ ʚʳʚʦʜʘ ʘʥʘʣʦ-

ʛʦʚʳʭ ʩʠʛʥʘʣʦʚ NS-4AO. ʄʦʜʫʣʴ ʩʦʜʝʨʞʠʪ  ʯʝʪʳʨʝ 12-ʨʘʟʨʷʜʥʳʭ ʮʠʬʨʦʘ-

ʥʘʣʦʛʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ʎɸʇ), ʢ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ  ʧʦʜʢʣʯʁʝʥ ʦʜʠʥ 

ʫʧʨʘʚʣʷʝʤʳʡ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʠ ʦʜʠʥ ʫʧʨʘʚʣʷʝʤʳʡ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ, 
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ʦʙʨʘʟʫʷ 1ʢʘʥʘʣ ʚʳʚʦʜʘ ʩ ʧʦʣʥʦʡ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʠʟʦʣʷʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʤʦʜʫʣʴ ʠʤʝʝʪ 4 ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠ 4 ʪʦʢʦʚʳʭ ʚʳʭʦʜʘ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʣʘʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʩʠʛʥʘʣʘ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʧʨʦʛʨʘʤʤ-

ʥʫʶ ʁʩʪʠʨʦʚʢʫ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʇʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʪʘʢʞʝ 

ʩʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ.  

ʉʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʥʘʰʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ  ʆʈʉ ʩʝʨʚʝʨ, ʧʦʟʚʦʣʷ-

ʝʪ ʫʧʨʘʚʣʷʪʴ ʤʦʜʫʣʝʤ ʦʪ ʚʩʝʭ SCADA ʧʨʦʛʨʘʤʤ, ʩʦʚʤʝʩʪʠʤʳʭ ʩʦ ʩʪʘʥʜʘʨ-

ʪʦʤ ʆʈʉ, ʚ ʪʦʤ ʯʠʩʣʝ Genesis32, Trace Mode, LabView, ʘ ʪʘʢʞʝ ʩ Matlab, 

MS Excel ʠ ʜʨ.  

2.2. ʉʦʩʪʘʚ ʩʝʨʠʠ NS 

ɺ ʩʦʩʪʘʚ ʩʝʨʠʠ NS ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ: 

NSCon-CE ï ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ; 

 NS-8AI  - 8 ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠʣʠ 16 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ; 

NS-4RTD - 4 ʢʘʥʘʣʘ ʜʣʷ ʪʝʨʤʦʨʝʟʠʩʪʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ; 

NS-8TI - 8 ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʪʝʨʤʦʧʘʨʥʳʭ ʚʭʦʜʦʚ; 

NS-4AO - 4 ʢʘʥʘʣʘ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ; 

NS-16DI - 16 ʢʘʥʘʣʦʚ ʜʠʩʢʨʝʪʥʦʛʦ ʚʚʦʜʘ; 

NS-16DO - 16 ʢʘʥʘʣʦʚ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʚʦʜʘ; 

NS-8R - 8 ʢʘʥʘʣʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʨʝʣʝ. 

NS-485-USB - ʢʦʥʚʝʨʪʝʨ ʠʥʪʝʨʬʝʡʩʦʚ RS-485 ʚ USB; 

NS-4C - 4 ʢʘʥʘʣʴʥʳʡ ʩʯʝʪʯʠʢ-ʯʘʩʪʦʪʦʤʝʨ; 

NS-1524 ï ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 15 ɺʪ, 24 ɺ.. 

2.3. ʅʘʟʥʘʯʝʥʠʝ ʤʦʜʫʣʷ 

ʄʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ NS-4AO (ʨʠʩ. 2.1) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʚʝʟʜʝ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʚ ʜʦʤʝ, 

ʦʬʠʩʝ, ʮʝʭʝ. ʆʜʥʘʢʦ ʦʥ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
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ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʦʧʘʩʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʜʘ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʝʛʦ ʧʦʨʪ RS-485, ʚ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ 

ʪʦʢʘ.  

ʄʦʜʫʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ʩʪʘʥʜʘʨʪʝ 

0-20 ʤɸ,  4-20 ʤɸ, 0-5ɺ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘ-

ʤʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʣʠ ʪʦʢʦʚʳʤ ʘʥʘʣʦʛʦʚʳʤ ʚʭʦʜʦʤ, ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʘʚʘʪʴ ʘʥʘʣʦʛʦʚʳʝ ʪʝʩʪʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʠʤʝʨʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘ-

ʜʘʯ: 

¶ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʚ ʩʪʘʥʜʘʨʪʝ 0-20 ʠ 4-20 ʤɸ, ʘ ʪʘʢʞʝ 0-5ɺ ʥʘ ʨʘʟ-

ʣʠʯʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʟʘʜʘʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʪʝʩʪʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʪʝʥʜʘʭ ʜʣʷ ʧʨʠʝʤʦ-ʩʜʘʪʦʯʥʳʭ ʠ ʜʨʫ-

ʛʠʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʜʫʢʮʠʠ, ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʧʨʠ ʨʝ-

ʤʦʥʪʝ;  

¶ ʠʟʤʝʨʝʥʠʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦ-

ʨʦʚ; 

¶ ʢʦʤʧʴʶʪʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ʄʦʜʫʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485, ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩ ʤʦʜʫʣʷʤʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ADAM , ICP, NuDAM ʠ 

ʜʨ.). 
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2.4. ʉʦʩʪʘʚ ʠ ʢʦʥʩʪʨʫʢʮʠʷ 

ʄʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʧʝʯʘʪʥʦʛʦ ʫʟʣʘ ʩʦ ʩʲʝʤʥʳʤʠ ʢʣʝʤʤʥʳʤʠ ʢʦʣʦʜʢʘʤʠ , 

ʧʦʤʝʱʝʥʥʦʛʦ ʚ ʢʦʨʧʫʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ  ʜʣʷ ʝʛʦ ʢʨʝʧʣʝʥʠʷ  ʥʘ DIN-

ʨʝʡʢʫ, ʩʤ. ʨʠʩ. 2.2 

 

 

ʈʠʩ. 2.2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʦʜʫʣʝʡ ʩʝʨʠʠ NS ʥʘ DIN-ʨʝʡʢʝ 

 

ʂʦʨʧʫʩ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʙʦʨʢʠ  ʧʦʪʨʝʙʠʪʝʣʝʤ ʠ ʟʘʱʠʱʝʥ ʦʪ ʦʪʢʨʳ-

ʚʘʥʠʷ ʧʣʦʤʙʦʡ ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʢʣʝʷʱʝʡʩʷ ʧʣʦʤʙʠʨʫʶʱʝʡ ʵʪʠʢʝʪʢʠ. 

ʉʲʝʤʥʳʝ ʢʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʙʳʩʪʨʫʶ ʟʘʤʝʥʫ ʤʦʜʫ-

ʣʷ ʙʝʟ ʦʪʩʦʝʜʠʥʝʥʠʷ ʧʦʜʚʝʜʝʥʥʳʭ ʢ ʥʝʤʫ ʧʨʦʚʦʜʦʚ. ɼʣʷ ʦʪʩʦʝʜʠʥʝʥʠʷ 

ʢʣʝʤʤʥʦʡ ʢʦʣʦʜʢʠ ʥʫʞʥʦ ʧʦʜʜʝʪʴ ʝʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʥʢʦʡ ʦʪʚʝʨʪʢʦʡ. 

ʐʠʥʥʳʡ ʨʘʟʲʝʤ, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʥʘ DIN-ʨʝʡʢʝ, ʜʫʙʣʠʨʫʝʪ  ʰʠʥʳ ʧʠʪʘ-

ʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩʥʳʝ ʰʠʥʳ RS-485, ʚʳʚʝʜʝʥʥʳʝ ʥʘ ʢʣʝʤʤʥʳʡ ʨʘʟʲʝʤ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʤʦʜʫʣʠ ʢ ʧʠʪʘʥʠʶ ʠ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠʭ ʫʩʪʘʥʦʚʢʠ ʥʘ  DIN-ʨʝʡʢʫ ʙʝʟ ʚʥʝʰʥʠʭ ʧʨʦʚʦʜʥʠʢʦʚ. 
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ɼʣʷ ʢʨʝʧʣʝʥʠʷ ʥʘ DIN-ʨʝʡʢʫ ʠʩʧʦʣʴʟʫʶʪ ʧʨʫʞʠʥʷʱʫʶ ʟʘʱʝʣʢʫ,ʢʦʪʦʨʫʶ 

ʦʪʪʷʛʠʚʘʶʪ ʚ ʩʪʦʨʦʥʫ ʦʪ ʢʦʨʧʫʩʘ ʩ ʧʦʤʦʱʴʶ ʦʪʚʝʨʪʢʠ, ʟʘʪʝʤ ʥʘʜʝʚʘʶʪ 

ʢʦʨʧʫʩ ʥʘ 35-ʤʤ DIN-ʨʝʡʢʫ ʠ ʟʘʱʝʣʢʫ ʦʪʧʫʩʢʘʶʪ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʜʚʠ-

ʞʝʥʠʷ ʤʦʜʫʣʝʡ ʚʜʦʣʴ DIN-ʨʝʡʢʠ ʧʦ ʢʨʘʷʤ ʤʦʜʫʣʝʡ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ  

ʩʪʘʥʜʘʨʪʥʳʝ (ʧʦʢʫʧʥʳʝ) ʟʘʞʠʤʳ. 

  

2.5. ʊʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʄʦʜʫʣʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʠʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʟʫʤʥʦʛʦ ʥʝ ʤʦʛʫʪ ʚʳʚʝʩʪʠ ʝʛʦ ʠʟ ʩʪʨʦʷ. ʇʦʵʪʦʤʫ ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʧʝʨʩʦʥʘʣʘ ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʥʘ ʙʳʩʪʨʦʪʫ ʦʩʚʦʝʥʠʷ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʝʤ, ʥʦ ʥʝ ʥʘ 

ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

2.6. ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 

ʅʘ ʣʝʚʦʡ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʝ  ʤʦʜʫʣʷ ʫʢʘʟʘʥʘ ʝʛʦ ʤʘʨʢʘ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʟʛʦ-

ʪʦʚʠʪʝʣʷ (ʅʀʃ ɸʇ), ʟʥʘʢ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʥʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ (ʢʣʝʤʤ), IP 

ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʙʦʣʦʯʢʠ.  

ʅʘ ʧʨʘʚʦʡ ʙʦʢʦʚʦʡ  ʩʪʦʨʦʥʝ ʤʦʜʫʣʷ ʫʢʘʟʘʥ ʧʦʯʪʦʚʳʡ ʠ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ 

ʠʟʛʦʪʦʚʠʪʝʣʷ, ʪʝʣʝʬʦʥ, ʬʘʢʩ, ʚʵʙʩʘʡʪ, ʜʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʟʘʚʦʜʩʢʦʡ ʥʦ-

ʤʝʨ ʠʟʜʝʣʠʷ.  

ʇʣʦʤʙʘ ʚ ʬʦʨʤʝ ʦʪʨʝʟʢʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʣʦʤʙʠʨʫʶʱʝʡ ʩʘʤʦʢʣʝʷʱʝʡʩʷ ʣʝʥ-

ʪʳ ʥʘʢʣʝʠʚʘʝʪʩʷ ʥʘ ʩʪʳʢ ʤʝʞʜʫ ʢʨʳʰʢʦʡ ʠ ʦʩʥʦʚʘʥʠʝʤ ʢʦʨʧʫʩʘ ʤʦʜʫʣʷ.  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʣʝʚʦʡ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʝ  ʤʦʜʫʣʷ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.1.  
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2.7. ʋʧʘʢʦʚʢʘ 

ʄʦʜʫʣʴ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʢʘʨʪʦʥʥʫʶ ʢʦʨʦʙʢʫ, 

ʥʘ ʢʦʪʦʨʦʡ ʥʘʥʝʩʝʥʘ ʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʠ ʥʘ ʣʠʮʝʚʦʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʧʨʠʙʦʨʘ. ʋʧʘʢʦʚʢʘ ʟʘʱʠʱʘʝʪ ʤʦʜʫʣʴ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʠ. 

 

ʈʠʩ. 2.3. ɻʘʙʘʨʠʪʥʳʡ ʯʝʨʪʝʞ ʤʦʜʫʣʷ. 

2.8. ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ 

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʤʦʜʫʣʷ ʚʭʦʜʠʪ: 

¶ ʩʘʤ ʤʦʜʫʣʴ; 

¶ ʰʠʥʥʳʡ ʨʘʟʲʝʤ; 

¶ ʧʘʩʧʦʨʪ. 
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3. ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

3.1. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʄʦʜʫʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

¶ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪ -40 ʜʦ +70 ʉ̄; 

¶ ʠʤʝʝʪ ʟʘʱʠʪʫ ʦʪ: 

1. ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʷʨʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ; 

2. ʧʨʝʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ; 

3. ʧʝʨʝʛʨʫʟʢʠ ʧʦ ʪʦʢʫ ʥʘʛʨʫʟʢʠ; 

4. ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ ʧʦ ʚʳʭʦʜʫ, ʚʭʦʜʫ ʠ ʧʦʨʪʫ 

RS-485; 

5. ʧʝʨʝʛʨʝʚʘ ʚʳʭʦʜʥʳʭ ʢʘʩʢʘʜʦʚ ʧʦʨʪʘ RS-485; 

6. ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʢʣʝʤʤ ʧʦʨʪʘ RS-485; 

¶ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ "ʛʦʨʷʯʝʡ ʟʘʤʝʥʳ", ʪ. ʝ. ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʪ-

ʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ; 

¶ ʜʚʦʡʥʦʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʚʳʧʦʣʥʷʝʪ ʨʝʩʪʘʨʪ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʣʫʯʘʝ 

ʝʛʦ "ʟʘʚʠʩʘʥʠʷ" ʠ ʧʨʦʚʘʣʦʚ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʜʠʪ ʚʳʭʦʜʳ ʚ 

ʙʝʟʦʧʘʩʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠ "ʟʘʚʠʩʘʥʠʠ" ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ; 

¶ ʧʦʣʥʘʷ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʚʳʭʦʜʥʳʭ ʢʘʥʘʣʦʚ ʩ ʪʝʩʪʦʚʳʤ ʥʘʧʨʷ-

ʞʝʥʠʝʤ ʠʟʦʣʷʮʠʠ 2500 ɺ. ʇʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠ-

ʣʦʞʝʥʥʦʝ ʢ ʠʟʦʣʷʮʠʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 300ɺ (ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʩʤ. ʧ. 3.4).ɺʳʭʦʜʳ ʠʤʝʶʪ ʦʙʱʫʶ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʠʟʦ-

ʣʷʮʠʶ ʦʪ ʯʘʩʪʠ ʤʦʜʫʣʷ, ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʠ ʧʦʨʪʦʤ 

RS-485 (ʩʤ. ʨʠʩ. 4.1). ʀʟʦʣʷʮʠʷ ʟʘʱʠʱʘʝʪ ʪʘʢʞʝ ʤʦʜʫʣʴ ʦʪ ʨʘʟʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ "ʟʝʤʣʝʡ" ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ ʠ ʧʨʠʝʤʥʠʢʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʜʘʣʝʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʦʱʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʣʶʙʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10 ʜʦ 30 ɺ; 

¶ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 12 ʨʘʟʨʷʜʦʚ; 

¶ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʯʝʨʝʟ ʧʦʨʪ RS-485, ʙʠʪ/ʩ: 1200 ʠ ʤʝʥʝʝ; 2400, 4800, 

9600, 19200, 38400, 57600, 115200. ɺʳʙʠʨʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ; 

¶ ʚʩʪʨʦʝʥʥʦʝ ʕʇʇɿʋ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ ʧʨʠ ʚʳʢʣʶ-

ʯʝʥʥʦʤ ʧʠʪʘʥʠʠ; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ - IP20; 

¶ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ʥʝ ʤʝʥʝʝ 100 000 ʯʘʩ; 
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¶ ʚʝʩ ʤʦʜʫʣʷ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ150 ʛ. 

ʉʤ. ʪʘʢʞʝ ʧ.3.4. 

3.2. ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ʤʦʜʫʣʷ ʩʢʣʘʜʳ-

ʚʘʝʪʩʷ ʠʟ ʦʩʥʦʚʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ. ʆʩʥʦʚʥʘʷ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʩʤ. ʧ. 5.2). ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʘʷ  ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʷʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʧʨʠʙʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʩ-

ʣʦʚʠʷʭ, ʦʪʣʠʯʥʳʭ ʦʪ ʥʦʨʤʘʣʴʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʘʣʛʝʙ-

ʨʘʠʯʝʩʢʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʦʩʥʦʚʥʦʡ.  

ʆʩʥʦʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʤʦʜʫʣʷ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʝ ʜʠʘʧʘʟʦʥʘ, ʫʢʘʟʘʥʘ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣ. 1. ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣʷ 

ʄʦʜʫʣʴ 
ɺʳʭʦʜʥʘʷ ʚʝʣʠ-

ʯʠʥʘ 

ʇʨʝʜʝʣʳ ʜʦ-

ʧʫʩʢʘʝʤʦʡ 

ʦʩʥʦʚʥʦʡ ʧʦ-

ʛʨʝʰʥʦʩʪʠ 

ʫʩʪʘʥʦʚʢʠ 

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝʤʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦ-

ʩʪʠ, ʚʳʟʚʘʥʥʦʡ ʠʟʤʝ-

ʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ 10 Üʉ 

NS-

4AO 

ʥʘʧʨʷʞʝʥʠʝ Ñ0,1% Ñ0,05% 

ʪʦʢ Ñ0,1% Ñ0,05% 

3.3. ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ  

ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʫʢʘʟʘʥʳ ʧʘʨʘʤʝʪʨʳ, ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʳʝ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʅʝ ʧʦʤʝʯʝʥʥʳʝ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʧʘʨʘʤʝʪʨʳ ʚʟʷʪʳ ʠʟ ʧʘʩʧʦʨʪʦʚ ʥʘ ʢʦʤ-

ʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ ʠ ʛʘʨʘʥʪʠʨʫʶʪʩʷ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ɿʘ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʅʀʃ ɸʇ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʥʝ ʥʝʩʝʪ. ʆʥʠ ʪʘʢʞʝ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʦʙʣʘʩʪʷʭ, ʥʘ ʢʦʪʦʨʳʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʥʘʜʟʦʨʘ. 
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ʊʘʙʣ. 2. ʇʘʨʘʤʝʪʨʳ ʤʦʜʫʣʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -40...+70 ̄ʉ 

ʇʘʨʘʤʝʪʨ 

ɿʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 

(-40...+70 

ʉ̄) 

ʇʨʠʤʝʯʘʥʠʝ 

ʇʘʨʘʤʝʪʨ rʧʦʨʪʘ RS-485 

ɿʘʱʠʪʘ ʦʪ ʧʝʨʝʛʨʝʚʘ 
ʚʳʭʦʜʥʳʭ ʢʘʩʢʘʜʦʚ 
ʧʦʨʪʘ RS-485: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʘʙʘʪʳ-
ʚʘʥʠʷ ʟʘʱʠʪ r

- ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʝʭʦʜʘ 
ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʥ̫ʠʝ 

 

 

 

150 ̄ ʉ 

 

140 ̄ ʉ 

ʇʨʝʜʦʭʨʘʥʷʝʪ ʚʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ 
ʦʪ ʧʝʨʝʛʨʝʚʘ ʚ ʩʣʫʯʘʝ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ 
ʰʠʥʝ RS-485. ɺʳʭʦʜʥʳʝ ʢʘʩʢʘʜʳ 
ʧʝʨʝʜʘʪʯʠʢʘ ʧʦʨʪʘ RS-485 ʧʝʨʝ-
ʚʦʜʷʪʩʷ ʚ ʚʳʩʦʢʦʦʤʥʦʝ ʩʦʩʪʦʷ-
ʥʠʝ, ʧʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʭʦʜʥʦʛʦ 
ʢʘʩʢʘʜʘ ʥʝ ʧʦʥʠʟʠʪʩʷ ʜʦ 140 ʉ̄ 

ɿʘʱʠʪʘ ʦʪ ʢʦʨʦʪʢʦʛʦ 
ʟʘʤʳʢʘʥʠʷ ʢʣʝʤʤ 
ʧʦʨʪʘ RS-485 

ɽʩʪʴ 
 

ɿʘʱʠʪʘ ʦʪ ʵʣʝʢʪʨʦʩʪʘ-
ʪʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʠ 
ʚʳʙʨʦʩʦʚ ʥʘ ʢʣʝʤʤʘʭ 
ʧʦʨʪʘ RS-485 

ɽʩʪʴ 

 

ʅʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙ-
ʥʦʩʪʴ  

32 
32 ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʫʣʷ ʤʦʛʫʪ 
ʙʳʪʴ ʧʦʜʩʦʝʜʠʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ 
ʥʘʛʨʫʟʢʠ ʧʦʨʪʘ RS-485 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʦʪ 1,5 ʜʦ 5 

ɺ 

ʇʨʠ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʥʘʛʨʫʟʢʠ ʦʪ 

27 ʆʤ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 

ʉʠʥʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʥʘ ʟʘʞʠʤʘʭ ʚ ʨʝʞʠʤʝ 

ʧʝʨʝʜʘʯʠ 

ʦʪ -7 ʜʦ +12 

ɺ 

 

ʊʦʢ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘ-

ʥʠʷ ʚʳʭʦʜʦʚ 

ʦʪ 35 ʜʦ 

250 ʤɸ 

ʇʨʠ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʟʘʞʠʤʘʭ 

ʧʦʨʪʘ ʦʪ -7 ɺ ʜʦ +12 ɺ 
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ʅʘʧʨʷʞʝʥʠʝ ʣʦʛʠʯʝ-

ʩʢʦʡ ʝʜʠʥʠʮʳ ʥʘ ʚʳʭʦ-

ʜʝ 

4 ɺ ʊʦʢ ʚʳʭʦʜʘ -4 ʤɸ 

ʅʘʧʨʷʞʝʥʠʝ ʣʦʛʠʯʝʩʢʦ-

ʛʦ ʥʫʣʷ ʥʘ ʚʳʭʦʜʝ 
0,4 ɺ ʊʦʢ ʚʳʭʦʜʘ +4 ʤɸ 

ʇʘʨʘʤʝʪʨʳ ʧʨʠʝʤʥʠʢʘ ʧʦʨʪʘ RS-485 

ʋʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʛʦ 

ʥʫʣʷ ʧʦʨʪʘ ʚ ʨʝʞʠʤʝ 

ʧʨʠʝʤʘ 

ʦʪ -0,2 ʜʦ 

+0,2 ɺ 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʭʦʜʥʦʝ ʥʘ-

ʧʨʷʞʝʥʠʝ. ʇʨʠ ʩʠʥʬʘʟʥʦʤ ʥʘ-

ʧʨʷʞʝʥʠʠ ʦʪ -7 ɺ ʜʦ +12 ɺ 

ɻʠʩʪʝʨʝʟʠʩ ʧʦ ʚʭʦʜʫ 70 ʤɺ  

ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ  12 ʢʆʤ ʊʠʧʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ɺʭʦʜʥʦʡ ʪʦʢ 1 ʤɸ ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʢʘʥʘʣʦʚ 

ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʟʨʷʜ-

ʥʦʩʪʴ 

12 ʙʠʪ  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʥʘ-

ʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

36  ɺ 
ʆʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴʶ ʚʳ-

ʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ 0,35 ɺʪ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʦʧʫʩ-

ʪʠʤʳʡ ʪʦʢ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ 

20 ʤɸ 
ʆʛʨʘʥʠʯʠʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴʶ ʚʳ-

ʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ 0,35 ɺʪ 

ɼʠʘʧʘʟʦʥ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʡ ʥʘʛʨʫʟʢʠ ʚ ʨʝʞʠ-

ʤʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ 

ʦʪ 0 ʜʦ 

(
ʥ

ʧʠʪ

I

E
-

120 ʆʤ) 

ʧʠʪE  - ʥʘʧʨʷʞʝʥʠʝ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʥI  - ʪʦʢ ʥʘ-

ʛʨʫʟʢʠ. 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʩʤʝʱʝ-

ʥʠʷ ʥʫʣʷ, ʥʝ ʙʦʣʝʝ 
10 ʤʢɸ 

ʇʨʠ ʥʘʧʨʷʞʝʥʠʠ ʢʦʣʣʝʢʪʦʨʘ ʜʦ 

100 ɺ 

ɼʠʘʧʘʟʦʥ ʚʳʭʦʜʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ 

-10... 

+10 ɺ 
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ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʳ-

ʭʦʜʘ 

5 ʤɸ ʅʝ ʙʦʣʝʝ 

ɺʳʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ 
0,1 ʆʤ ʅʝ ʙʦʣʝʝ 

ʅʘʧʨʷʞʝʥʠʝ ʩʤʝʱʝ-

ʥʠ̫ ʥʫʣʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥʦʛʦ ʚʳʭʦʜʘ 

5 ʤɺ ʅʝ ʙʦʣʝʝ 

ɼʠʘʧʘʟʦʥ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ-

ʨʘʩʪʘʥʠʷ ʪʦʢʘ ʚʭrʦʜʘ 

0,125... 

2048 ʤɸ/ʩ 
 

ɼʠʘʧʘʟʦʥ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘ-

ʨʘʩʪʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʥʘ ʚʳʭʦʜʝ 

0,0625... 

1024 ɺ/ʩ 
 

ɼʠʩʢʨʝʪʥʦʩʪʴ ʫʩʪʘ-

ʥʦʚʢʠ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʦʢʘ 

Ñ0,05%  

 

ʇʘʨʘʤʝʪʨʳ ʮʝʧʝʡ ʧʠʪʘʥʠʷ 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘ-

ʥʠʷ 

ʦʪ +10 ʜʦ 

+30 ɺ 

ʅʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. 

ɼʦʧʫʩʢʘʶʪʩʷ ʧʫʣʴʩʘʮʠʠ ʨʘʟʤʘʭʦʤ 

ʜʦ 5 ɺ, ʥʝ ʚʳʚʦʜʷʱʠʝ ʥʘʧʨʷʞʝʥʠʝ 

ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ 10...30ɺ  

ʇʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ 
2,4/0,4 ɺʪ ʉ ʥʘʛʨʫʟʢʦʡ/ɹʝʟ ʥʘʛʨʫʟʢʠ 

ɿʘʱʠʪʘ ʦʪ ʧʝʨʝʥʘ-

ʧʨʷʞʝʥʠʷ ʧʦ ʧʠʪʘ-

ʥʠ,ʁ ʜʦ 

-250...+100 ɺ  

ʇʨʠʤʝʯʘʥʠʝ ʢ ʪʘʙʣʠʮʝ 

1. ʇʨʠ ʦʙʨʳʚʝ ʣʠʥʠʠ ʩ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʳ ʧʦʨʪʘ RS-485 ʧʨʠʝʤʥʠʢ ʧʦʢʘʟʳʚʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ. 
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2. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʚʳʭʦʜʫ ʧʝʨʝʜʘʪʯʠʢʘ ʧʦʨʪʘ RS-

485, ʨʘʚʥʘ 1,2 ʢʤ. 

3. ʀʤʧʝʜʘʥʩ ʥʘʛʨʫʟʢʠ ʧʦʨʪʘ RS-485 - 100 ʆʤ 

3.4. ʇʨʝʜʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʭʨʘʥʝʥʠʷ 

¶ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪ -40 ʜʦ +70 ʉ̄; 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ  ʦʪ +10 ʜʦ +30 ɺ (ʟʘʱʠʪʘ ʧʦ ʧʠʪʘʥʠʶ ʜʦ 

-250 ɺ...+100 ɺ); 

¶ ʤʘʢʩ. ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʦʣʣʝʢʪʦʨʝ ʚʳʭʦʜʥʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ - 100 ɺ; 

¶ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 95%; 

¶ ʚʠʙʨʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ 10-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʥʝ ʙʦʣʝʝ 0,15 ʤʤ; 

¶ ʢʦʥʜʝʥʩʘʮʠʷ ʚʣʘʛʠ ʥʘ ʧʨʠʙʦʨʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩ-

ʣʦʚʠʷʭ ʩ ʢʦʥʜʝʥʩʘʮʠʝʡ ʚʣʘʛʠ, ʚ ʫʩʣʦʚʠʷʭ ʧʳʣʠ, ʜʦʞʜʷ, ʙʨʳʟʛ ʠʣʠ ʧʦʜ 

ʚʦʜʦʡ ʤʦʜʫʣʴ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʟʘʱʠʪʥʳʡ ʢʦʞʫʭ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ; 

¶ ʤʦʜʫʣʴ ʥʝ ʤʦʞʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʚ ʩʨʝʜʝ ʛʘʟʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʦʨ-

ʨʦʟʠʶ ʤʝʪʘʣʣʘ; 

¶ ʤʦʜʫʣʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ; 

¶ ʩʨʦʢ ʩʣʫʞʙʳ ʠʟʜʝʣʠʷ ï 20 ʣʝʪ; 

¶ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ  +5é+40 Áʉ; 

¶ ʧʨʝʜʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʭʨʘʥʝʥʠʷ -40 Áʉ é +85 Áʉ. 

 

3.5. ʅʘʧʨʷʞʝʥʠʝ ʠʟʦʣʷʮʠʠ  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʣʷʮʠʠ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠ-

ʪʝʨʘʪʫʨʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ ʩʪʘʥʜʘʨʪʘ: UL1577, VDE0884 ʠ 

IEC61010-01, ʥʦ ʥʝ ʚʩʝʛʜʘ ʜʘʶʪʩʷ ʥʘ ʥʠʭ ʩʩʳʣʢʠ, ʧʦʵʪʦʤʫ ʧʦʥʷʪʠʝ "ʥʘ-

ʧʨʷʞʝʥʠʝ ʠʟʦʣʷʮʠʠ" ʪʨʘʢʪʫʝʪʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʧʠʩʘʥʠʷʭ ʟʘʨʫʙʝʞʥʳʭ 

ʧʨʠʙʦʨʦʚ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɻʣʘʚʥʦʝ ʨʘʟʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʜʥʠʭ ʩʣʫ-

ʯʘʷʭ ʨʝʯʴ ʠʜʝʪ ʦ ʥʘʧʨʷʞʝʥʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʣʦʞʝʥʦ ʢ ʠʟʦʣʮ̫ʠʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦ (ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʦʣʷʮʠʠ), ʚ ʜʨʫʛʠʭ ʩʣʫʯʘ̫ ʭ 

ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ (ʥʘʧʨʷʞʝʥʠʝ ʠʟʦʣʷʮʠʠ), ʢʦʪʦʨʦʝ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʢ ʦʙʨʘʟʮʫ ʚ ʪʝʯʝʥʠʝ ʦʪ 1 ʤʠʥ. ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʩʝʢʫʥʜ. 

ʀʩʧʳʪʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʝʪ ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʨʘʙʦʯʝʝ ʠ ʧʨʝʜʥʘ-
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ʟʥʘʯʝʥʦ ʜʣʷ ʫʩʢʦʨʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʩʪʫʧʘʝʪ ʧʨʦʙʦʡ, ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʥɹʦʩʪʠ ʪʝʩ-

ʪʦʚʦʛʦ ʠʤʧʫʣʩɹʘ.  

ʊʘʙʣ. 3 ʧʦʢʘʟʳʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʙʦʯʠʤ ʠ ʠʩʧʳʪʘʪʝʣʥɹʳʤ (ʪʝʩʪʦʚʳʤ) 

ʥʘʧʨʷʞʝʥʠʝʤ ʧʦ ʩʪʘʥʜʘʨʪʫ IEC61010-01. 

 

ʊʘʙʣ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʨʘʙʦʯʠʤ ʠ ʪʝʩʪʦʚʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 

ʈʘʙʦʯʝʝ 

ʥʘʧʨʞ̫ʝʥʠʝ,  

ɺ 

ɺʦʟʜʫʰʥʳʡ 

ʟʘʟʦʨ, ʤʤ 

ʊʝʩʪʦʚʦʝ ʥʘʧʨʞ̫ʝʥʠʝ, ɺ 

ʇʠʢʦʚʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 

ʠʤʧʫʣʴʩʘ, 

50 ʤʢʩ 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ 

(ʜʝʡʩʪʚʫʶʱʝʝ) ʟʥʘ-

ʯʝʥʠʝ, 50/60 ɻʮ, 

1 ʤʠʥ. 

ʇʦʩʪʦʷʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 

ʠʣʠ ʧʠʢʦ-

ʚʦʝ ʟʥʘʯʝ-

ʥʠʝ ʥʘʧʨʷ-

ʞʝʥʠʷ 

50/60 ɻʮ, 

ʤʘʢʩ., 

1 ʤʠʥ. 

150 1,6 2550 1400 1950 

300 3,3 4250 2300 3250 

600 6,5 6800 3700 5250 

1000 11,5 10200 5550 7850 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʩʪʦʷʥ-

ʥʦʝ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʠʣʠ ʧʠʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʝʩʪʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʯʝʥʴ ʩʠʣʴʥʦ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠʟʦʣʷʮʠʠ ʤʦʜʫʣʝʡ ʩʝʨʠʠ NS ʠʩʧʳʪʳʚʘʣʘʩʴ ʧʦ 

ɻʆʉʊ 27570.0-87, ʪ.ʝ. ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝ ʩ ʯʘʩʪʦʪʦʡ 50 ɻʮ ʚ 

ʪʝʯʝʥʠʝ 60 ʩʝʢ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 2500ɺ. ʇʨʠ ʵʪʦʤ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʠʟʦ-

ʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 300ɺ (ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ). 

4.  ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ 
 

ʄʦʜʫʣʠ ʧʦʩʪʨʦʝʥ rʥʘ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ: 

¶ ʥʦʚʝʡʰʘʷ ʵʣʝʤʝʥʪʥʘʷ ʙʘʟʘ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʦʪ -40 ʜʦ 

+85̄ ʉ; 

¶ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʦʥʪʘʞ; 
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¶ ʛʨʫʧʧʦʚʘʷ ʧʘʡʢʘ ʚ ʢʦʥʚʝʢʮʠʦʥʥʦʡ ʧʝʯʠ ʩʦ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʨʦʬʠʣʝʤ; 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʭ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʠʟʦʣʷʪʦʨʦʚ 

ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʟʦʣʷʪʦʨʦʚ ʥʘ ʦʧʪʨʦʥʘʭ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙ-

ʣʷʝʤʫʶ ʤʦʜʫʣʝʤ ʤʦʱʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ. 

ʇʨʠʤʝʥʝʥʠʝ 4-ʭ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʎɸʇ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ 

ʯʝʪʳʨʝ ʢʘʥʘʣʘ, ʧʦʣʥʦʩʪʴʶ ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩ ʦʜʥʠʤ ʪʦʢʦ-

ʚʳʤ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʥʘ ʢʘʞʜʳʡ ʢʘʥʘʣ . 

4.1. ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʷ 

ʄʦʜʫʣʴ ʚʳʚʦʜʘ NS-4AO ʩʦʩʪʦʠʪ ʠʟ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʟʥʘ-

ʝʪ ʠ ʠʩʧʦʣʥʷʝʪ ʤʠʢʨʦʢʦʤʘʥʜʳ ʚ ASCII ʢʦʜʘʭ, ʧʦʩʳʣʘʝʤʳʝ ʠʟ ʫʧʨʘʚʣʷʶ-

ʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʚʳʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʥʫʶ ʶʩʪʠʨʦʚʢʫ ʠ ʦʧʝʨʘʮʠʠ ʦʙʱʝ-

ʥʠʷ ʩ ʧʦʨʪʦʤ RS-485, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʝʪ ʩʢʦʨʦʩʪʴʶ ʥʘʨʘʩʪʘʥʠʷ ʥʘʧʨʷʞʝ-

ʥʠʷ ʥʘ ʚʭrʦʜʝ ʎɸʇ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʘʥʘʣʦʛʦʚʳʡ 

ʩʠʛʥʘʣ ʪʦʢʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʤʦʜʫʣʷ ʩʣʫʞʘʪ ʯʝʪʳʨʝ 12-

ʨʘʟʨʷʜʥʳʭ ʎɸʇʘ ʬʠʨʤʳ Analog Devices. 

ʎʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʠʟ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʦʩʪʫʧʘʝʪ ʚ ʎɸʇ ʯʝʨʝʟ ʠʟʦʣʠ-

ʨʫʁ ʱʠʝ ʧʦʚʪʦʨʠʪʝʣʠ. ʂʘʞʜʘʷ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʤʦʜʫʣʷ, ʩʦʜʝʨʞʘʱʘʷ 

ʎɸʇ, ʧʠʪʘʝʪʩʷ ʯʝʨʝʟ ʨʘʟʚʷʟʳʚʘʶʱʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘ-

ʧʨʷʞʝʥʠʷ, ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʘʷ ʛʘʣʴʚʘʥʠʯʝʩʢʘʷ ʠʟʦʣʷʮʠʷ ʚʳʭʦʜʥʳʭ 

ʢʘʥʘʣʦʚ ʦʪ ʙʣʦʢʘ ʧʠʪʘʥʠʷ, ʠʥʪʝʨʬʝʡʩʥʦʡ ʯʘʩʪʠ  ʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʨʠʩ. 4.1). 



4. ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ  
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ʈʠʩ. 4.1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ NS-4AO 

  ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʚʥʫʪʨʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʝʨʝʚʦʜʠʪ ʚʳʭʦʜʳ ʤʦʜʫʣʷ 

ʚ ʙʝʟʦʧʘʩʥʳʝ ʩʦʩʪʦʷʥʠʷ ("Safe Value"), ʝʩʣʠ ʠʟ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʪʁʝʨʘ 

ʧʝʨʝʩʪʘʝʪ ʧʨʠʭʦʜʠʪʴ ʩʠʛʥʘʣ "Host ʆʂ". ʆʙʳʯʥʦ ʙʝʟʦʧʘʩʥʳʤʠ ʩʦʩʪʦʥ̫ʠʷʤʠ 
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ʩʯʠʪʘʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʥʘ ʚʳʭʦʜʘʭ ʤʦʜʫʣʷ ʧʨʠ ʦʪʢʣʯʁʝʥʠʠ 

ʧʠʪʘʥʠʷ. ɺr ʭʦʜʘʤ ʤʦʜʫʣʷ ʤʦʞʥʦ ʥʘʟʥʘʯʠʪʴ ʣʶʙʳʝ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʩʯʠʪʘʶʪʩʷ ʙʝʟʦʧʘʩʥʤrʠ. 

ʉʭʝʤʘ ʧʠʪʘʥʠʷ ʤʦʜʫʣʝʡ ʩʦʜʝʨʞʠʪ ʚʪʦʨʠʯʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘ-

ʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩ ʚʳʩʦʢʠʤ ʢ.ʧ.ʜ. ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 

ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ +10 ʜʦ +30ɺ ʚ ʥʘʧʨʷʞʝʥʠʝ +5 ɺ. ʄʦʜʫʣʠ ʩʦʜʝʨʞʘʪ ʪʘʢʞʝ 

ʠʟʦʣʠʨʫʶʱʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʠʟ +5ɺ ʚ °15ɺ ʜʣʷ ʧʠʪʘʥʠʷ 

ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ. ɼʣʷ ʧʠʪʘʥʠʷ ʎɸʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʳʡ ʩʪʘʙʠʣʠʟʘʪʦʨ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʨʝʦʙʨʘʟʫʶʱʠʡ +15 ɺ ʚ +5 ɺ. 

ʀʥʪʝʨʬʝʡʩ RS-485 ʚʳʧʦʣʥʝʥ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ ʬʠʨʤʳ Analog 

Devices, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʩʪʘʥʜʘʨʪʘʤ EIA ʜʣʷ ʠʥʪʝʨʬʝʡʩʘ  RS-485 ʠ 

ʠʤʝʶʱʠʭ ʟʘʱʠʪʫ ʦʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ, ʦʪ ʚʳʙʨʦʩʦʚ ʥʘ ʣʠʥʠʠ 

ʩʚ̫ʟʠ, ʦʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ 

ʤʦʜʫʣʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʟʠʩʪʦʨʥʘʷ ʟʘʱʠʪʘ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ 

ʧʦʨʪʘ RS-485. ɸʥʘʣʦʛʠʯʥʘʷ ʟʘʱʠʪʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʭʦʜʘ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ.  

ɺʥʝʰʥʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ ʧʦʩʳʣʘʶʪʩʷ ʚ ʤʦʜʫʣʴ ʯʝʨʝʟ ʧʦʨʪ RS-485. 

 

5. ʄʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
ʉʦʛʣʘʩʥʦ ʩʪ.23 ɿʘʢʦʥʘ "ʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ" ʩʨʝʜʩʪʚʘ 

ʠʟʤʝʨʝʥʠʷ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ ʧʦʚʝʨʢʝ, ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʘʣʠʙʨʦʚʢʝ. ʆʪ-

ʣʠʯʠʝ ʢʘʣʠʙʨʦʚʢʠ ʦʪ ʧʦʚʝʨʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʚʝʨʢʫ ʚʳʧʦʣʥʷʶʪ ʦʨʛʘ-

ʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʘ ʢʘʣʠʙʨʦʚʢʫ ʤʦʞʝʪ ʚʳ-

ʧʦʣʥʷʪʴ ʣʶʙʦʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʣʠʮʦ. ʂʘʣʠʙʨʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ 

ʢʦʥʪʨʦʣʶ. ɻʣʘʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʢʘʣʠʙʨʦʚʢʝ - ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʧʨʠʚʷʟʢʠ 

ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʪʘʣʦʥʫ.  

ʇʦʚʝʨʢʘ ʠ ʢʘʣʠʙʨʦʚʢʘ ʤʦʜʫʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ ʩʣʠʯʝʥʠʷ ʩ ʵʪʘʣʦʥʦʤ, 

ʢʦʛʜʘ ʦʜʥʘ ʠ ʪʘ ʞʝ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ (ʥʘʧʨʷʞʝʥʠʝ, ʪʦʢ ʠʣʠ ʪʝʤʧʝʨʘʪʫ-

ʨʘ) ʠʟʤʝʨʷʝʪʩʷ ʩʥʘʯʘʣʘ ʦʙʨʘʟʮʦʚʳʤ ʧʨʠʙʦʨʦʤ, ʟʘʪʝʤ - ʤʦʜʫʣʝʤ ʩʝʨʠʠ NS. 

ɸʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʧʦʢʘʟʘ-

ʥʠʡ ʵʪʠʭ ʧʨʠʙʦʨʦʚ. ʇʨʠʚʝʜʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦʣʫʯʘʝʪʩʷ ʜʝʣʝʥʠʝʤ ʘʙʩʦ-

ʣʶʪʥʦʡ ʥʘ ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʠʟʤʝʨʝʥʠʡ. 

ʄʦʜʫʣʠ ʩʝʨʠʠ NS ʶʩʪʠʨʫʶʪʩʷ (ʪ.ʝ. ʧʦʜʩʪʨʘʠʚʘʶʪʩʷ, ʛʨʘʜʫʠʨʫʶʪʩʷ) ʠʟʛʦ-

ʪʦʚʠʪʝʣʝʤ ʧʝʨʝʜ ʠʭ ʧʦʩʪʘʚʢʦʡ. ʇʝʨʠʦʜʠʯʝʩʢʫʶ ʶʩʪʠʨʦʚʢʫ ʤʦʞʝʪ ʚʳʧʦʣ-
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ʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʝʩʣʠ ʧʨʠʙʦʨ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʬʝʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʇʦʧʨʘʚʢʠ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʧʨʠ ʶʩʪʠʨʦʚʢʝ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʕʇʇɿʋ ʤʦʜʫʣʷ ʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʪʨʦ-

ʝʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʧʝʨʝʜ ʚʳʜʘʯʝʡ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ ʚ ʧʦʨʪ RS-485. 

ʇʦʚʝʨʢʫ ʧʨʠʙʦʨʘ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝ ʝʛʦ ʶʩʪʠʨʦʚʢʠ. 

ʅʝ ʥʘʯʠʥʘʡʪʝ ʶʩʪʠʨʦʚʢʫ, ʧʦʢʘ ɺʳ ʥʝ ʙʫʜʝʪʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʧʦ-

ʥʠʤʘʝʪʝ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ. 

ʄʝʞʢʘʣʠʙʨʦʚʦʯʥʳʡ (ʤʝʞʧʦʚʝʨʦʯʥʳʡ) ʠʥʪʝʨʚʘʣ ʤʦʜʫʣʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ 

ʠʩʭʦʜʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʨʝʥʠʷ ʤʦʜʫʣʷ ʠ ʟʘʧʘʩʘ ʥʦʨʤʠʨʫʝʤʦʡ ʧʦʛʨʝʰʥʦ-

ʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʠʯʝʩʢʦʡ, ʩʦʩʪʘʚʣʷʝʪ 2 ʛʦʜʘ. 

5.1. ʉʨʝʜʩʪʚʘ ʶʩʪʠʨʦʚʢʠ 

ɼʣʷ ʶʩʪʠʨʦʚʢʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʟʮʦʚʳʡ ʚʦʣʴʪʤʝʪʨ ʠ ʘʤʧʝʨʤʝʪʨ, 

ʠʤʝʶʱʠʝ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʝʨʢʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 3 

ʨʘʟʘ ʤʝʥʴʰʫʶ, ʯʝʤ ʧʦʚʝʨʷʝʤʳʡ ʤʦʜʫʣʴ. ʆʙʨʘʟʮʦʚʳʝ ʧʨʠʙʦʨʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦʚʝʨʝʥʳ ʠ ʠʤʝʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ ʠʣʠ ʧʦʚʝʨʦʯʥʦʝ ʢʣʝʡʤʦ. 

5.2. ʋʩʣʦʚʠʷ ʶʩʪʠʨʦʚʢʠ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʶʩʪʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʦʨʤʘʣʴ-

ʥʳʝ ʫʩʣʦʚʠʷ (ɻʆʉʊ 8.395-80): 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 20°5 ̄ ʉ; 

¶ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 30-80%; 

¶ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ  630-795 ʤʤ.ʨʪ.ʩʪ.; 

ʇʝʨʝʜ ʶʩʪʠʨʦʚʢʦʡ ʤʦʜʫʣʴ ʚʳʜʝʨʞʠʚʘʶʪ ʧʨʠ ʫʢʘʟʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ 

ʤʝʥʝʝ 30 ʤʠʥ.  

5.3. ʇʨʦʚʝʜʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʪʦʢʦʚʦʛʦ ʢʘʥʘʣʘ 

ʇʨʦʮʝʩʩ ʶʩʪʠʨʦʚʢʠ ʪʦʢʦʚʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝ-

ʤʫ ʘʣʛʦʨʠʪʤʫ (ʩʤ. ʨʠʩ. 5.1): 



5.3. ʇʨʦʚʝʜʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʪʦʢʦʚʦʛʦ ʢʘʥʘʣʘ  

 

NS-4AO 27 

 

¶ ʧʦʜʢʣʶʯʠʪ ɹʦʙʨʘʟʮʦʚʳʡ ʘʤʧʝʨʤʝʪʨ ʢ ʥʫʣʝʚʦʤʫ ʚʳʭʦʜʫ ʤʦʜʫʣʷ Iout0 

ʧʨʦʚʦʜʦʤ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʧʦ ʩʭʝʤʝ ʥʘ ʨʠʩ. 5.1. 

 

ʈʠʩ. 5.1. ʉʦʝʜʠʥʝʥʠʝ ʧʨʠʙʦʨʦʚ ʜʣʷ ʶʩʪʠʨʦʚʢʠ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ 

 

¶ ʧʨʦʛʨʝʡʪʝ ʤʦʜʫʣʴ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 30 ʤʠʥ.; 

¶ ʫʩʪʘʥʦʚʠʪʝ ʢʦʜ ʚʳʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 30, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʜʠʘʧʘʟʦʥʫ 

ʪʦʢʦʚ 0...20 ʤɸ (ʩʤ. ʪʘʙʣ. 5 ʠ ʩʪʨ.54); 

¶ ʚʳʚʝʜʠʪʝ ʠʟ ʢʦʤʧʴʶʪʝʨʘ ʚ ʤʦʜʫʣʴ 0 ʤɸ (ʩʤ. ʩʪʨ. 60); 

¶ ʧʦʜʘʡʪʝ ʢʦʤʘʥʜʫ ʨʘʟʨʝʰʝʥʠʷ ʶʩʪʠʨʦʚʢʠ (ʩʤ. ʩʪʨ. 70) 

¶ ʧʦʩʤʦʪʨʠʪʝ ʧʦʢʘʟʘʥʠʷ ʦʙʨʘʟʮʦʚʦʛʦ ʘʤʧʝʨʤʝʪʨʘ ʠ ʧʦʜʙʝʨʠʪʝ ʢʦʤʘʥʜʦʡ 

$AA3NVV ʚʳʚʦʜʠʤʦʝ ʠʟ ʢʦʤʧʴʶʪʝʨʘ ʟʥʘʯʝʥʠʝ, ʧʦʢʘ ʠʟʤʝʨʷʝʤʳʡ ʪʦʢ 

ʚʳʭʦʜʘ ʥʝ ʩʪʘʥʝʪ ʨʘʚʝʥ ʥʫʣʶ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʦʡ ʪʦʯʥʦʩʪʴʶ 

(ʩʤ. ʩʪʨ. 63). ʇʨʠʙʣʠʞʘʪʴʩʷ ʢ ʥʫʣʶ ʥʫʞʥʦ ʩʧʨʘʚʘ, ʪ.ʢ. ʚʩʣʝʜʩʪʚʠʝ ʦʜ-

ʥʦʧʦʣʷʨʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩʣʝʚʘ ʥʘʭʦʜʠʪʩʷ ʟʦʥʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ; 

¶ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʶʩʪʠʨʦʚʢʠ (ʩʤ. ʩʪʨ. 61); 

¶ ʚʳʚʝʜʠʪʝ ʪʦʢ 20 ʤɸ (ʩʤ. ʩʪʨ. 60); 
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¶ ʧʦʜʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ ʚʳʚʦʜʠʤʦʛʦ ʪʦʢʘ ʢʦʤʘʥʜʦʡ $AA3NVV, ʧʦʢʘ ʧʦ-

ʢʘʟʘʥʠʷ ʘʤʧʝʨʤʝʪʨʘ ʥʝ ʙʫʜʫʪ ʨʘʚʥʳ 20 ʤɸ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʦʡ 

ʪʦʯʥʦʩʪʴʶ (ʩʤ. ʩʪʨ. 63); 

¶ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʶʩʪʠʨʦʚʢʠ ʪʦʢʘ 20 ʤɸ (ʩʤ. ʩʪʨ. 62); 

¶ ʧʦʚʪʦʨʠʪʝ ʦʧʠʩʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʜʣʷ ʢʘʥʘʣʦʚ Iout1, Iout2, Iout3. 

ʇʨʠ ʶʩʪʠʨʦʚʢʠ ʜʨʫʛʠʭ ʜʠʘʧʘʟʦʥʦʚ ʠʟʤʝʨʝʥʠʷ ʚ ʢʦʤʘʥʜʝ %AANNTTCCFF 

ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʜ ʥʫʞʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʘ ʧʨʠ ʶʩʪʠʨʦʚʢʝ ʧʨʝʜʝʣʘ 

ʠʟʤʝʨʝʥʠʷ ʧʦʜʘʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʝʜʝʣʫ ʠʟʤʝʨʝʥʠʷ ʥʘ 

ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ.  

 

 

ʈʠʩ. 5.2. ʉʦʝʜʠʥʝʥʠʝ ʧʨʠʙʦʨʦʚ ʜʣʷ ʶʩʪʠʨʦʚʢʠ ʚ 

ʨʝʞʠʤʝ ʚʳʚʦʜʘ ʥʘʧʨʷʞʝʥʠʡ 

5.4. ʇʨʦʚʝʜʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʇʨʦʮʝʩʩ ʶʩʪʠʦʨʚʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʚʳʚʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶ-

ʱʠʭ ʵʪʘʧʦʚ: 

¶ ʧʦʜʩʦʝʜʠʥʠʪʝ ʦʙʨʘʟʮʦʚʳʡ ʚʦʣʴʪʤʝʪʨ ʢ ʢʘʥʘʣʫ Vout0 (ʨʠʩ. 5.2); 
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¶ ʧʨʦʛʨʝʡʪʝ ʤʦʜʫʣʴ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 30 ʤʠʥ.; 

¶ ʫʩʪʘʥʦʚʠʪʝ ʢʦʜ ʜʠʘʧʘʟʦʥʘ 33 (-10...+10 ɺ) (ʩʤ. ʪʘʙʣ. 5 ʠ ʩʪʨ. 54); 

¶ ʚʳʚʝʜʠʪʝ ʥʘʧʨʷʞʝʥʠʝ -10 ɺ (ʩʤ. ʩʪʨ. 60); 

¶ ʧʦʩʤʦʪʨʠʪʝ ʥʘ ʧʦʢʘʟʘʥʠʷ ʚʦʣʴʪʤʝʪʨʘ ʠ ʧʦʜʩʪʨʦʡʪʝ ʚʳʭʦʜ ʢ -10 ɺ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʧʦʣʴʟʫʷʩʴ ʢʦʤʘʥʜʦʡ ʧʦʜʩʪʨʦʡʢʠ $AA3NVV  

(ʩʤ. 63); 

¶ ʧʦʜʘʡʪʝ ʢʦʤʘʥʜʫ ʨʘʟʨʝʰʝʥʠʷ ʶʩʪʠʨʦʚʢʠ (ʩʤ. ʩʪʨ. 70) 

¶ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʶʩʪʠʨʦʚʢʠ -10 ɺ (ʩʤ. ʩʪʨ. 61); 

¶ ɺʳʚʝʜʠʪʝ +10 ɺ (ʩʤ. ʩʪʨ. 60); 

¶ ʧʦʩʤʦʪʨʠʪʝ ʥʘ ʧʦʢʘʟʘʥʠʷ ʚʦʣʴʪʤʝʪʨʘ ʠ ʧʦʜʩʪʨʦʡʪʝ ʚʳʭʦʜ ʢ ʥʘʧʨʷʞʝ-

ʥʠʶ +10 ɺ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʧʦʜʩʪʨʦʡʢʠ $AA3NVV  (ʩʤ. 63); 

¶ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ ʶʩʪʠʨʦʚʢʠ  +10 ɺ (ʩʤ. ʩʪʨ. 62); 

¶ ʧʦʚʪʦʨʠʪʝ ʦʧʠʩʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʜʣʷ ʢʘʥʘʣʦʚ Vout1, Vout2, Vout3. 

5.5. ʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ 

5.5.1. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ  ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʎʝʣʦʩʪʥʦʩʪʴ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʤʦʜʫʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʧʨʦ-

ʚʝʨʷʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʩʚʷʟʠ ʩ ʤʦʜʫʣʝʤ RS-485 ʧʫʪʝʤ ʟʘʧʨʦʩʘ ʚʝʨʩʠʠ 

ʇʆ ʠ ʝʛʦ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ. ɿʘʧʨʦʩ ʚʝʨʩʠʠ ʇʆ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʝʞʠʤʝ ʩʚʷʟʠ ʩ ʤʦʜʫʣʝʤ ʧʦ ʧʨʦʪʦʢʦʣʫ DCON ʦʜʥʦʡ ʢʦʤʘʥ-

ʜʦʡ $AAF (ʩʤ. ʧ. 12.12 ʩʪʨ. 57), ʦʪʚʝʪ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʬʦʨʤʘʪ: 

 !AA DD.MM.YY SSSS (AA ï ʘʜʨʝʩ ʤʦʜʫʣʷ, DD.MM.YY ï ʚʝʨʩʠʷ ʇʆ, 

SSSS ï ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʧʨʦʛʨʘʤʤʳ). 

 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʮʝʣʦʩʪʥʦʩʪʴ ʇʆ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ:  

- ʜʣʷ ʤʦʜʫʣʷ NS-4AO ʚ hex ʬʦʨʤʘʪʝ 4792. 
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5.5.2. ʇʦʚʝʨʢʘ ʤʦʜʫʣʷ 

ʇʦʚʝʨʢʘ ʤʦʜʫʣʝʡ NS-4AO ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʀ 1199-86 

"ɻʉʀ. ʂʘʣʠʙʨʘʪʦʨʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʢʦʜʘ ʚ 

ʧʦʩʪʦʷʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ. ʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ". 

ʄʝʞʧʦʚʝʨʦʯʥʳʡ ʠʥʪʝʨʚʘʣ - 2 ʛʦʜʘ. 

 

6. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʷʤʠ ʩʝʨʠʠ NS ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ: 

¶ ʩʘʤ ʤʦʜʫʣʴ; 

¶ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʚʦʜʠʪʴ ASCII ʢʦʜʳ 

ʯʝʨʝʟ ʧʦʨʪ RS-232 ʠʣʠ RS-485 (ʥʘʧʨʠʤʝʨ, IBM PC ʩʦʚʤʝʩʪʠʤʳʡ); 

¶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 10 ʜʦ 30 ɺ, ʤʦʱʥʦʩʪʴʶ ʥʝ-

ʩʢʦʣʴʢʦ ɺʘʪʪ; 

¶ ʢʦʥʚʝʨʪʝʨ ʧʦʨʪʘ  RS-485 ʚ USB ʧʦʨʪ, (ʝʩʣʠ ʢʦʤʧʴʶʪʝʨ ʥʝ ʠʤʝʝʪ 

ʧʦʨʪʘ RS-485). 

ɾʝʣʘʪʝʣʴʥʦ ʪʘʢʞʝ ʠʤʝʪʴ ʆʈʉ ʩʝʨʚʝʨ ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʨʝʧʠʪʝʨ ʩʝʪʠ 

RS-485. ʄʦʜʫʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʙʝʟ ʆʈʉ ʩʝʨʚʝʨʘ. ʇʨʠ ʵʪʦʤ 

ʫʧʨʘʚʣʝʥʠʝ ʤʦʜʫʣʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʩʧʦʩʦʙʥʦʡ ʧʦʩʳ-

ʣʘʪʴ ASCII - ʢʦʜʳ ʚ ʧʦʨʪ RS-232 (RS-485), ʥʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʦʡ 

HyperTerminal ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ ʧʦʩʪʘʚʢʠ Windows.   

6.1. ʆʨʛʘʥʳ ʠʥʜʠʢʘʮʠʠ ʤʦʜʫʣʷ 

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʦʜʫʣʷ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠ ʯʝʪʳʨʝ ʞʝʣ-

ʪʳʭ  ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʘ. ʉʚʝʯʝʥʠʝ ʢʨʘʩʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ ʦʟʥʘʯʘʝʪ 

ʦʪʢʘʟ ʤʦʜʫʣʷ.  

ɿʝʣʝʥʳʡ ʩʚʝʪʦʜʠʦʜ ʛʦʨʠʪ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʤʦʜʫʣʷ. ʄʠʛʘʥʠʝ ʟʝʣʝ-

ʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ ʧʨʠ ʧʦʪʫʭʰʝʤ ʢʨʘʩʥʦʤ ʦʟʥʘʯʘʝʪ ʦʰʠʙʢʫ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦ-

ʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ. 

ɾʝʣʪʳʝ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦʙ ʦʙʨʳʚʝ ʚʳʭʦʜʥʦʡ 

ʮʝʧʠ ʚ ʨʝʞʠʤʝ ʚʳʚʦʜʘ ʪʦʢʘ. 
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6.2. ʄʦʥʪʠʨʦʚʘʥʠʝ ʤʦʜʫʣʷ 

ʄʦʜʫʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʠ ʦʙʲʝʢʪʘʭ ʚʥʝ ʚʟʨʳ-

ʚʦʦʧʘʩʥʳʭ ʟʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ɻʦʩʛʦʨʪʝʭʥʘʜʟʦʨʘ ʈʦʩ-

ʩʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʦʜʫʣʴ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʚ ʰʢʘʬʫ ʥʘ DIN-ʨʝʡʢʫ.  

ɼʣʷ ʢʨʝʧʣʝʥʠʷ ʥʘ DIN-ʨʝʡʢʫ ʥʫʞʥʦ ʦʪʪʷʥʫʪʴ ʧʨʫʞʠʥʷʱʫʶ ʟʘʱʝʣʢʫ (ʨʠʩ. 

6.1), ʟʘʪʝʤ ʥʘʜʝʪʴ ʤʦʜʫʣʴ ʥʘ ʨʝʡʢʫ ʠ ʦʪʧʫʩʪʠʪʴ ʟʘʱʝʣʢʫ. ʏʪʦʙʳ ʩʥʷʪʴ ʤʦ-

ʜʫʣʴ, ʩʥʘʯʘʣʘ ʦʪʪʷʥʠʪʝ ʧʦʣʟʫʥʦʢ, ʟʘʪʝʤ ʩʥʠʤʠʪʝ ʤʦʜʫʣʴ. ʆʪʪʷʛʠʚʘʪʴ ʟʘ-

ʱʝʣʢʫ ʫʜʦʙʥʦ ʦʪʚʝʨʪʢʦʡ. 

 

ʈʠʩ. 6.1. ɺʠʜ ʩʥʠʟʫ ʥʘ ʤʦʜʫʣʴ ʩʝʨʠʠ NS  
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ʉʝʯʝʥʠʝ ʞʠʣ ʧʨʦʚʦʜʦʚ, ʧʦʜʩʦʝʜʠʥʷʝʤʳʭ ʢ ʢʣʝʤʤʘʤ ʤʦʜʫʣʷ, ʜʦʣʞʥʦ ʙʳʪʴ 

ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,5 ʜʦ 2,5 ʢʚ.ʤʤ. ʇʨʠ ʟʘʢʨʫʯʠʚʘʥʠʠ ʢʣʝʤʤʥʳʭ ʚʠʥʪʦʚ ʢʨʫ-

ʪʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 0,12 ʅ*ʤ. ʇʨʦʚʦʜ ʩʣʝʜʫʝʪ ʟʘʯʠʱʘʪʴ 

ʥʘ ʜʣʠʥʫ 7-8 ʤʤ.  

ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʤʦʜʫʣʴ ʥʝ ʚʳʭʦʜʠʪ ʠʟ 

ʩʪʨʦʷ ʠ ʥʝ ʨʘʙʦʪʘʝʪ, ʧʦʢʘ ʧʦʣʷʨʥʦʩʪʴ ʥʝ ʙʫʜʝʪ ʠʟʤʝʥʝʥʘ ʥʘ ʧʨʘʚʠʣʴʥʫʶ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʟʘʛʦʨʘʝʪʩʷ ʟʝʣʝʥʳʡ ʩʚʝʪʦʜʠʦʜ ʥʘ 

ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ. ɽʩʣʠ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʜʢʣʶʯʝʥ ʢ ʤʦʜʫʣʶ ʩ 

ʧʦʤʦʱʴʶ ʜʣʠʥʥʳʭ ʧʨʦʚʦʜʦʚ, ʪʦ ʥʫʞʥʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝ-

ʥʠ̫ ʥʘ ʧʨʦʚʦʜʝ ʥʝ ʫʤʝʥʴʰʠʣʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ ʤʦʜʫʣʷ ʥʠʞʝ +10 ɺ. 

ʂ ʧʨʠʤʝʨʫ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʜʥʳʭ ʧʨʦʚʦʜʦʚ ʜʣʠʥʦʡ 100 ʤ ʤʦʞʝʪ ʩʦʩʪʘʚ-

ʣʷʪʴ ʦʢʦʣʦ 10 ʆʤ. ɽʩʣʠ ʢ ʵʪʦʤʫ ʧʨʦʚʦʜʫ ʧʦʜʢʣʶʯʝʥʳ ʪʨʠ ʤʦʜʫʣʷ ʩʝʨʠʠ 

NS, ʪʦ ʦʙʱʠʡ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 0,3 ɸ. ʇʘʜʝʥʠʝ ʥʘʧʨʷʞʝ-

ʥʠʷ ʥʘ ʪʘʢʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʦʩʪʘʚʠʪ 3 ɺ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʷʞʝʥʠʝ 

ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 13 ɺ ʠʣʠ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʣʦ-

ʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʘ. ʀʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ 

ʧʦʜʢʣʶʯʘʪʴ ʢ ʤʦʜʫʣʶ ʮʚʝʪʥʳʤʠ ʧʨʦʚʦʜʘʤʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʣʶʩ ʠʩ-

ʪʦʯʥʠʢʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢʨʘʩʥʳʤ ʧʨʦʚʦʜʦʤ ʢ ʚʳʚʦʜʫ +Vs ʤʦʜʫ-

ʣʷ, ʟʝʤʣʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝʨʥʳʤ ʧʨʦʚʦʜʦʤ ʢ ʚʳʚʦʜʫ GND.  

ɽʩʣʠ ʤʦʜʫʣʴ ʨʘʩʧʦʣʦʞʝʥ ʜʘʣʝʢʦ ʦʪ ʦʙʱʝʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʦʥ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʦʪʜʝʣʴʥʦʤʫ ʤʘʣʦʤʦʱʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ.  

ʄʦʜʫʣʴ ʜʦʧʫʩʢʘʝʪ "ʛʦʨʷʯʫʶ ʟʘʤʝʥʫ", ʪ.ʝ. ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʦʩʪʘʥʦʚʢʠ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʇʝʨʝʜ 

ʟʘʤʝʥʦʡ ʤʦʜʫʣʷ ʩʣʝʜʫʝʪ ʟʘʧʠʩʘʪʴ ʚ ʥʝʛʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʬʠʛʫʨʘʮʠ-

ʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ. ɺ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʞʝʣʘʪʝʣʴʥʦ ʫʙʝ-

ʜʠʪʴʩʷ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʜʢʣʶʯʘʝʤʳʭ ʮʝʧʷʭ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (ʩʤ. ʨʘʟʜʝʣ 3.4). 

ʇʦʜʩʦʝʜʠʥʝʥʠʝ ʤʦʜʫʣʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʦʚ RS-

485 ʚʳʧʦʣʥʷʝʪʩʷ ʵʢʨʘʥʠʨʦʚʘʥʥʦʡ ʚʠʪʦʡ ʧʘʨʦʡ. ʊʘʢʦʡ ʧʨʦʚʦʜ ʫʤʝʥʴʰʘʝʪ 

ʥʘʚʦʜʢʠ ʥʘ ʢʘʙʝʣʴ ʠ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʢ ʩʙʦʷʤ ʚʦ ʚʨʝʤʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʠʥ ʠʟ ʧʨʦʚʦʜʦʚ ʚʠʪʦʡ ʧʘʨʳ ʧʦʜʢʣʶʯʘʶʪ ʢ ʚʳʚʦʜʫ 

DATA+ ʤʦʜʫʣʷ. ɺʪʦʨʦʡ ʧʨʦʚʦʜ ʜʦʣʞʝʥ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʚʳʚʦʜʫ DATA- 

ʤʦʜʫʣ ̫

ʇʦʜʢʣʶʯʠʪʝ ʢʣʝʤʤʳ ʧʦʨʪʘ RS-485 ʤʦʜʫʣʷ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨ-

ʬʝʡʩʘ ʢ ʧʦʨʪʫ USB  ʢʦʤʧʴʶʪʝʨʘ  (ʨʠʩ. 6.2). 
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ʈʠʩ. 6.2. ʇʦʜʢʣʶʯʝʥʠʝ ʤʦʜʫʣʷ ʢ ʧʦʨʪʫ USB ʢʦʤʧʴʶʪʝʨʘ 

 ʇʦʜʢʣʯʁʠʪʝ ʥʘʛʨʫʟʢʫ ʠʣʠ ʚʦʣʴʪʤʝʪʨ ʢ ʚʭʦʜʥʳʤ ʟʘʞʠʤʘʤ ʤʦʜʫʣʷ (ʩʤ. ʨʠʩ. 

5.1, ʨʠʩ. 5.2). ʀʥʩʪʘʣʣʠʨʫʡʪʝ ʆʈʉ ʩʝʨʚʝʨ NLopc ʥʘ ɺʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ. 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʆʈʉ ʩʝʨʚʝʨʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʩʳʣʢʠ 

ʢʦʤʘʥʜ ʚ ʤʦʜʫʣʴ ʠ ʧʨʦʚʝʨʢʠ, ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ, ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  
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6.3. ʇʨʦʛʨʘʤʤʥʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʦʜʫʣʷ 

ʇʨʝʞʜʝ ʯʝʤ ʧʦʜʢʣʶʯʠʪʴ ʤʦʜʫʣʴ ʢ ʩʝʪʠ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʥʬʠʛʫʨʠʨʦ-

ʚʘʪʴ, ʪ.ʝ. ʟʘʜʘʪʴ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʫʩʪʘʥʦʚʠʪʴ ʙʠʪ ʢʦʥʪʨʦʣʴʥʦʡ 

ʩʫʤʤʳ, ʘʜʨʝʩ, ʥʦʤʝʨ ʚʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʬʦʨʤʘʪ ʜʘʥʥʳʭ (ʩʤ. ʨʘʟʜʝʣ 12). 

ɿʘʚʦʜʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ("ʧʦ ʫʤʦʣʯʘʥʠʶ") ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

¶ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 9600 ʙʠʪ/ʩ; 

¶ ʘʜʨʝʩ 01 (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ); 

¶ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʦʪʢʣʶʯʝʥʘ; 

¶ ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ - "ʤʛʥʦʚʝʥʥʦ" (6 ʤʢʩ). 

6.3.1. ʇʨʠʤʝʥʝʥʠʝ ʨʝʞʠʤʘ INIT*  

ʕʪʦʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʠʣʠ ʙʠʪʘ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʩʫʤʤʳ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʙʳʣ ʨʘʥʝʝ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʦʩ-

ʪʘʪʦʯʥʦ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ "INIT*", ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʥʠʞʝ, ʠ ʩʯʠʪʘʪʴ ʥʫʞ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʕʇʇɿʋ ʤʦʜʫʣʷ, ʢʦʤʘʥʜʦʡ $002(cr). ɺ ʨʝ-

ʞʠʤʝ INIT* ʚʩʝʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʜʨʝʩ 00, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 9600 ʙʠʪ/ʩ, 

ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʚʳʢʣʶʯʝʥʘ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʨʝʞʠʤʝ INIT* ʧʘʨʘʤʝʪ-

ʨʳ ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ ʧʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʤʦʜʫʣʷ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʙʨʦʩʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ ʚ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ "INIT" ʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ^RESET (ʩʤ. ʧ. 

12.8). ʇʨʠ ʵʪʦʤ ʕʇʇɿʋ ʤʦʜʫʣʷ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʟʘʧʠʩʘʥʦ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʜʫʣʴ ʧʦʣʥʦʩʪʴʶ ʚʝʨʥʝʪ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ. ʉ 

ʟʘʚʦʜʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʫʣʴ ʥʘʯʥʝʪ ʨʘʙʦʪʘʪʴ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʚʳʚʦ-

ʜʘ "INIT" ʠ ʧʝʨʝʟʘʛʨʫʟʢʠ ʤʦʜʫʣʷ.  

ʉʥʘʯʘʣʘ ʧʦʜʢʣʶʯʠʪʝ ʤʦʜʫʣʴ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.3. ɽʩʣʠ 

ʢʦʤʧʴʶʪʝʨ ʥʝ ʠʤʝʝʪ ʧʦʨʪʘ RS-485, ʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ NS-485-USB.   

ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ INIT* ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʚʳʢʣʶʯʠʪʝ ʤʦʜʫʣʴ; 

¶ ʩʦʝʜʠʥʠʪʝ ʚʳʚʦʜ "INIT*"  ʩ ʚʳʚʦʜʦʤ "GND"; 

¶ ʚʢʣʶʯʠʪʝ ʧʠʪʘʥʠʝ; 

¶ ʧʦʰʣʠʪʝ ʚ ʤʦʜʫʣʴ ʢʦʤʘʥʜʫ $002(cr) ʧʨʠ ʩʢʦʨʦʩʪʠ 9600 ʙʠʪ/ʩ, ʯʪʦʙʳ 

ʧʨʦʯʝʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʨʘʥʝʝ ʟʘʧʠʩʘʥʥʫʶ ʚ ʕʇʇɿʋ ʤʦʜʫʣʷ. 



6.3. ʇʨʦʛʨʘʤʤʥʦʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʦʜʫʣʷ  
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ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʠʣʠ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ, ʥʫʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʝʝ:  

¶ ʩʦʝʜʠʥʠʪʴ ʚʳʚʦʜ INIT* ʩ "ʟʝʤʣʝʡ"; 

¶ ʚʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʤʦʜʫʣʷ; 

¶ ʚʚʝʩʪʠ ʢʦʤʘʥʜʫ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 

(ʩʤ. ʧʨʠʤʝʨ ʥʠʞʝ); 

¶ ʚʳʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʤʦʜʫʣʷ; 

¶ ʦʪʢʣʶʯʠʪʴ ʚʳʚʦʜ INIT* ʦʪ "ʟʝʤʣʠ"; 

¶ ʚʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ; 

¶ ʧʨʦʚʝʨʠʪʴ ʩʜʝʣʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʅʝ ʟʘʙʫʜʴʪʝ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʥʘ ʫʧʨʘʚʣʷʶ-

ʱʝʤ ʢʦʤʧʴʶʪʝʨʝ. 

ɺʅʀʄɸʅʀɽ! ʄʦʜʫʣʴ ʪʨʝʙʫʝʪ ʧʨʠʤʝʨʥʦ 3 ʩʝʢʫʥʜ,r ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʮʝʜʫʨʫ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʙʳʣ ʚʢʣʶʯʝʥ. ɺ ʪʝʯʝ-

ʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʤʦʜʫʣʴ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʠ ʥʘ ʢʘʢʠʝ ʟʘʧʨʦʩʳ. 

ʇʨʠʤʝʨ.  

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʤʦʞʥʦ ʧʦʩʪʫʧʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. ʉʥʘʯʘʣʘ ʩʯʠʪʘʡʪʝ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʫʣʷ ʢʦʤʘʥʜʦʡ $012, ʪ.ʝ. ʘʜ-

ʨʝʩ ʤʦʜʫʣʷ ʨʘʚʝʥ 01, ʮʠʬʨʘ 2 ʦʟʥʘʯʘʝʪ "ʯʪʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ" (ʩʤ. 

ʧ. 12.10 $AA2). ʇʨʝʜʧʦʣʦʞʠʤ, ʦʪʚʝʪ ʤʦʜʫʣʷ ʧʦʣʫʯʠʣʠ ʚ ʚʠʜʝ !01000600 

(ʩʤ. ʧ. 12.10). ɿʜʝʩʴ ʧʝʨʚʳʝ ʜʚʝ ʮʠʬʨʳ (01) ʦʟʥʘʯʘʶʪ ʘʜʨʝʩ ʤʦʜʫʣʷ, ʚʪʦʨʳʝ 

ʜʚʝ (00) - ʢʦʜ ʚʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʪʨʝʪʴʠ ʜʚʝ (06) - ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ (ʩʤ. 

ʪʘʙʣ. 4), ʯʝʪʚʝʨʪʳʝ ʜʚʝ (00) - ʬʦʨʤʘʪ ʜʘʥʥʳʭ (ʩʤ. ʪʘʙʣ. 6).  

ʏʪʦʙʳ ʚʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ, ʥʘʜʦ ʩʥʘʯʘʣʘ, ʧʦʣʴ-

ʟʫʷʩʴ ʪʘʙʣʠʮʝʡ "ʪʘʙʣ. 6", ʩʦʩʪʘʚʠʪʴ ʧʦʩʣʝʜʥʠʡ ʙʘʡʪ (FF) ʢʦʤʘʥʜʳ 

%AANNTTCCFF (ʧ. 12.9), ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 11000000. ɺ ʵʪʦʤ ʩʣʦʚʝ ʩʝʜʴ-

ʤʦʡ ʙʠʪ (ʝʩʣʠ ʦʪʩʯʠʪʳʚʘʪʴ ʦʪ ʥʫʣʝʚʦʛʦ), ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ "1", ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ ʢʦʤʘʥʜʘʭ (ʩʤ. "ʊʘʙʣ. 

6"). ʊʝʧʝʨʴ ʧʦʣʫʯʝʥʥʦʝ ʜʚʦʠʯʥʦʝ ʩʣʦʚʦ ʥʘʜʦ ʧʝʨʝʚʝʩʪʠ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯ-

ʥʦʝ (11000000=ʉ0h) ʠ ʜʦʙʘʚʠʪʴ ʝʛʦ ʢ ʢʦʤʘʥʜʝ %AANNTTCCFF ʚ ʧʦʟʠʮʠʶ 

FF. ʀʩʧʦʣʴʟʫʷ ʨʘʥʝʝ ʩʯʠʪʘʥʥʳʝ ʜʘʥʥʳʝ !01000600, ʢʦʤʘʥʜʫ 

%AANNTTCCFF ʪʝʧʝʨʴ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ %010106ʉ0. ʇʦʩʣʝ ʝʝ ʧʝ-

ʨʝʩʳʣʢʠ ʚ ʤʦʜʫʣʴ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʛʜʘ, ʘ ʝʝ 

ʦʪʩʫʪʩʪʚʠʝ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʤʦʜʫʣʝʤ ʢʘʢ ʦʰʠʙʢʘ. 
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ʈʠʩ. 6.3. ʉʦʝʜʠʥʝʥʠʝ ʚʳʚʦʜʘ INIT* ʩ "ʟʝʤʣʝʡ" ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʦʙʤʝʥʘ ʠ ʢʦʥʪʨʦʣʥɹʦʡ ʩʫʤʤʳ  

 

6.3.2. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʦʰʠʙʢʠ ʚ ʢʦʤʘʥʜʘʭ, ʧʦʩʣʘʥʥʳʭ 

ʠʟ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʚ ʤʦʜʫʣʴ, ʠ ʚ ʦʪʚʝʪʘʭ ʤʦʜʫʣʷ.  

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʚʫʤʷ ASCII ʙʫʢʚʘʤʠ ʰʝʩʪʥʘʜʮʘʪʝ-

ʨʠʯʥʦʛʦ ʬʦʨʤʘʪʘ ʠ ʧʝʨʝʜʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ "ʚʦʟʚʨʘʪʦʤ ʢʘʨʝʪ-

ʢʠ" (cr). ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʩʫʤʤʝ ʢʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʚʩʝʭ ASCII ʩʠʤʚʦʣʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʢʦʤʘʥʜʝ. ʕʪʘ ʩʫʤʤʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. ɽʩʣʠ ʩʫʤʤʘ ʙʦʣʴ-

ʰʝ FFh, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʤʣʘʜʰʠʡ 

ʙʘʡʪ. ɽʩʣʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʚ ʢʦʤʘʥʜʝ ʟʘʧʠʩʘʥʘ ʦʰʠʙʦʯʥʦ ʠʣʠ ʧʨʦʧʫ-

ʱʝʥʘ, ʤʦʜʫʣʴ ʦʪʚʝʯʘʪʴ ʥʝ ʙʫʜʝʪ.  

ʇʨʠʤʝʨ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʤʳ ʭʦʪʠʤ ʧʝʨʝʩʣʘʪʴ ʚ ʤʦʜʫʣʴ ʢʦʤʘʥʜʫ $012(cr) (ʩʤ. ʧ. 

12.10 $AA2). ʉʫʤʤʘ ASCII ʢʦʜʦʚ (ʩʤ. "ʊʘʙʣ. 8. ʂʦʜʠʨʦʚʢʘ ASCII ʩʠʤʚʦ-

ʣʦʚ") ʩʠʤʚʦʣʦʚ ʢʦʤʘʥʜʳ (ʩʠʤʚʦʣ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ ʥʝ ʩʯʠʪʘʝʪʩʷ) ʨʘʚʥʘ  

ñ$ò+ò0ò+ò1ò+ò2ò = 24h+30h+31h+32h=B7h,  
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ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʨʘʚʥʘ B7h, ʪ.ʝ. ʧʝʨʝʜ ʩʠʤʚʦʣʦʤ (cr) ʚ ʢʦʤʘʥʜʝ ʥʘʜʦ 

ʫʢʘʟʘʪʴ òB7ò, ʠ ʢʦʤʘʥʜʘ $012(cr) ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ $012B7(cr). 

 

ʈʠʩ. 6.4. ʇʦʜʢʣʶʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʢ ʪʦʢʦʚʦʤʫ ʚʳʭʦʜʫ ʤʦʜʫʣʷ 

 

ɽʩʣʠ ʦʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ ʙʝʟ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʧʦʣʫʯʝʥ ʚ ʚʠʜʝ, 

ʥʘʧʨʠʤʝʨ, !01400600(cr), ʪʦ ʩʫʤʤʘ ASCII ʢʦʜʦʚ ʩʠʤʚʦʣʦʚ ʪɻʦʡ ʢʦʤʘʥʜʳ 

ʨʘʚʥʘ: 

ñ!ò+ò0ò+ò1ò+ò4ò+ò0ò+ò0ò+ò6ò+ò0ò+ò0ò=21h+30h+31h+34h+30h+30h+36h 

+30h +30h =1Aʉh,  

ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʨʘʚʥʘ ACh, ʪ.ʝ. ʦʪʚʝʪ ʤʦʜʫʣʷ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ ʙʫʜʝʪ, ʥʘʧʨʠʤʝʨ, !014006ʉ0AC(cr), ʛʜʝ 

ʧʨʝʜʧʦʩʣʝʜʥʠʡ ʙʘʡʪ ʉ0 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ ʦʙʤʝʥʘ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ (ʩʤ. ʧʨʠʤʝʨ ʠʟ ʧ. 6.3.1).  

6.4. ɺʳʚʦʜ ʩʠʛʥʘʣʦʚ Ñ10ɺ, 0-20 ʤɸ ʠ 4-20 ʤɸ 

ɼʣʷ ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʧʨʦʛʨʝʪʴ ʤʦʜʫʣʴ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ; 
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ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʦʜʫʣʷ ʩ ʢʦʜʦʤ ʚʳʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʊʊ=30 

ʜʣʷ ʚʳʚʦʜʘ ʪʦʢʘ ʠ ʊʊ=33 ʜʣʷ ʚʳʚʦʜʘ ʥʘʧʨʷʞʝʥʠʷ. ɼʣʷ ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ 0-

20 ʤɸ ʠʣʠ 4-20 ʤɸ ʧʦʜʢʣʶʯʠʪʝ ʥʘʛʨʫʟʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ. 6.4;  

¶ ʚʚrʝʩʪʠ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʢʘʥʘʣʘ N ʧʦ ʢʦʤʘʥʜʝ #AAN(Data); 

¶ ʧʦʚʪʦʨʠʪʴ ʧʦʩʣʝʜʥʶʶ ʦʧʝʨʘʮʠʶ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʢʘʥʘʣʦʚ. 

6.5. ɼʚʦʡʥʦʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ 

"ɼʚʦʡʥʦʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ" ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʚ ʤʦʜʫʣʝ ʜʚʫʭ ʩʪʦʨʦʞʝ-

ʚʳʭ ʪʘʡʤʝʨʦʚ: ʩʠʩʪʝʤʥʦʛʦ ʠ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʤʦʜʫʣʷ.  

ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʧʧʘʨʘʪʥʫʶ ʮʝʧʴ ʩʙʨʦʩʘ 

ʢʦʥʪʨʦʣʣʝʨʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʤʦʜʫʣʷ ʩʝʨʠʠ NS, ʢʦʪʦʨʘʷ ʧʝʨʝʟʘʧʫʩʢʘʝʪ 

ʤʦʜʫʣʴ ʚ ʩʣʫʯʘʝ ʝʛʦ "ʟʘʚʠʩʘʥʠʷ", ʯʪʦ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʯʨʝʟ-

ʚʳʯʘʡʥʦ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʤʦʱʥʳʭ ʧʦʤʝʭ. 

ʉʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʦʙʥʦʚʠʪʴ ʨʘʙʦʪʫ ʤʦʜʫʣʷ 

ʧʦʩʣʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʩʙʦʷ.  

ʉʠʩʪʝʤʥʳʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘ-

ʮʠʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʫ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝ-

ʨʘ. ʈʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʋʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʩʳʣʘʝʪ ʚ ʤʦʜʫʣʴ ʩʪʦ-

ʨʦʞʝʚʳʝ ʠʤʧʫʣʴʩʳ ʩ ʨʘʚʥʳʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʦʯʝʨʝʜʥʦʡ 

ʠʤʧʫʣʴʩ ʥʝ ʧʨʠʭʦʜʠʪ ʚ ʧʦʣʦʞʝʥʥʦʝ ʚʨʝʤʷ, ʤʦʜʫʣʴ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ 

ʟʘʚʠʩ ʠ ʧʝʨʝʚʦʜʠʪ ʚʩʝ ʩʚʦʠ ʚʳʭʦʜʳ ʚ ʙʝʟʦʧʘʩʥʳʝ ʩʦʩʪʦʷʥʠʷ. ʕʪʦ ʟʘɦ ʠʱʘʝʪ 

ʫʧʨʘʚʣʷʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʜʝʣʘʝʪ ʚʩʶ ʩʠʩʪʝʤʫ 

ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʠ ʩʪʘʙʠʣʥɹʦʡ. 

ʉʠʩʪʝʤʥʳʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ ʧʘʨʘʤʝʪʨʘʤʠ: ʩʪʘ-

ʪʫʩʦʤ (ʚʢʣʶʯʝʥ ʦʥ ʠʣʠ ʚʳʢʣʶʯʝʥ), ʬʣʘʛʦʤ ʠ ʚʝʣʠʯʠʥʦʡ ʪʘʡʤʘʫʪʘ. ʊʘʡʤʘ-

ʫʪ - ʵʪʦ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʬʣʘʛ, ʝʩʣʠ ʩʠʛʥʘʣ ʦʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʧʦʩʪʫʧʘʝʪ. ʌʣʘʛ - ʵʪʦ 

ʩʦʩʪʦʷʥʠʝ ʙʠʪʘ ʚ ʙʘʡʪʝ ʩʪʘʪʫʩʘ ʤʦʜʫʣʷ (ʩʤ. 12.27). ɹʠʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

"1", ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʪʘʡʤʘʫʪʘ ʩʠʛʥʘʣ ʦʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝ-

ʨʘ ʥʝ ʧʨʠʭʦʜʠʪ. 

ʉʠʩʪʝʤʥʳʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʚʢʣʶʯʘʝʪʩʷ ʢʦʤʘʥʜʦʡ ~AA3EVV (12.30). ɺ 

ʧʘʨʘʤʝʪʨʘʭ ʢʦʤʘʥʜʳ ʟʘʜʘʝʪʩʷ ʧʝʨʠʦʜ ʧʦʩʳʣʢʠ ʩʪʦʨʦʞʝʚʳʭ ʠʤʧʫʣʴʩʦʚ. 
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6.6. ʉʪʘʪʫʩ ʩʙʨʦʰʝʥʥʦʛʦ ʤʦʜʫʣʷ 

ʉʪʘʪʫʩ ʩʙʨʦʩʘ ʤʦʜʫʣʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ 

ʤʦʜʫʣʷ ʠʣʠ ʧʦʩʣʝ ʝʛʦ ʩʙʨʦʩʘ ʩʪʦʨʦʞʝʚʳʤ ʪʘʡʤʝʨʦʤ ʤʦʜʫʣʷ. ʉʪʘʪʫʩ ʩʙʨʦʩʘ 

ʤʦʜʫʣʷ ʤʦʞʝʪ ʦʯʠʱʘʝʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʯʪʝʥʠʷ ʩʪʘʪʫʩʘ 

$AA5. ʕʪʘ ʢʦʤʘʥʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʘʶ-

ʱʝʛʦ ʤʦʜʫʣʷ. ɽʩʣʠ ʩʪʘʪʫʩ ʩʙʨʦʩʘ ʤʦʜʫʣʷ ʫʩʪʘʥʦʚʣʝʥ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʤʦʜʫʣʴ ʙʳʣ ʩʙʨʦʰʝʥ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʚʳʭʦʜʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦʩʪʦʷ-

ʥʠʷ "PowerOn". ʇʦʩʣʝ ʦʯʠʩʪʢʠ ʩʪʘʪʫʩʘ ʩʙʨʦʩʘ ʜʘʥʥʳʝ ʥʘ ʝʛʦ ʚʳʭʦʜʘʭ ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ. 

6.7. ʉʦʩʪʦʷʥʠʝ ʚʳʭʦʜʦʚ ʧʨʠ ʚʢʣʶʯʝʥʠʠ  ʠ ʚʳʢʣʶʯʝʥʠʠ 
ʤʦʜʫʣʷ 

ɽʩʣʠ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʚʢʣʶʯʝʥ ʠ ʦʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʝ 

ʧʨʠʰʝʣ ʩʪʦʨʦʞʝʚʦʡ ʠʤʧʫʣʴʩ, ʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʬʣʘʛ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡ-

ʤʝʨʘ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʛʝ ʚʳʭʦʜʳ ʤʦʜʫʣʷ ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ 

"Safe Value". ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʚ ʤʦʜʫʣʴ ʧʦʩʳʣʘʶʪʩʷ ʢʦʤʘʥʜʳ ʚʳʚʦʜʘ, ʥʘ-

ʧʨʠʤʝʨ, #AA(Data) ʠʣʠ #AAN(Data), ʤʦʜʫʣʴ ʙʫʜʝʪ ʠʭ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠ ʚʦʟ-

ʚʨʘʱʘʪʴ ʦʪʚʝʪ "!". ʌʣʘʛ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʇʇɿʋ ʤʦʜʫʣʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ 

ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʠ ʧʦʚʪʦʨʥʦʤ ʚʢʣʶʯʝʥʠʠ ʤʦʜʫʣʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʤʦʜʫʣʴ ʚʦʩʧʨʠʥʠʤʘʣ ʢʦʤʘʥʜʳ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʥʷʪʴ ʬʣʘʛ ʢʦʤʘʥʜʦʡ 

~AA1. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝʠʩʧʨʘʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʠ ʧʦ-

ʚʪʦʨʥʦʤ ʚʢʣʶʯʝʥʠʠ ʥʝ ʚʳʟʚʘʣʦ ʘʚʘʨʠʠ.  

ɽʩʣʠ ʬʣʘʛ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʩʥʷʪ, ʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘ-

ʥʠʷ ʚʳʭʦʜʳ ʤʦʜʫʣʷ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʷ "PowerOn", ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ 

ʢʦʤʘʥʜʦʡ $AA4N. 

ɽʩʣʠ ʬʣʘʛ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʩʥʷʪ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʣʘʣ 

ʢʦʤʘʥʜʫ #AA(Data) ʠʣʠ #AAN(Data), ʪʦ ʤʦʜʫʣʴ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ 

ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʠ ʧʨʠʩʳʣʘʪʴ ʦʪʚʝʪ ">". ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʳʪʘʝʪʩʷ 

ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʚʳʭʦʜʝ ʟʥʘʯʝʥʠʝ, ʚʳʭʦʜʷʱʝʝ ʟʘ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʜʠʥʘʤʠ-

ʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʤʦʜʫʣʷ, ʪʦ ʥʘ ʚʳʭʦʜʝ ʟʥʘʯʝʥʠʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ. ɸʥʘ-

ʣʦʛʠʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʭʦʜʝ ʟʘ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʥʘ-

ʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʝʟʦʧʘʩʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʣʫ-

ʯʘʶʪʩʷ ʥʘ ʚʳʭʦʜʘʭ ʤʦʜʫʣʷ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ.ʇʨʠ ʵʪʦʤ 

ʚʩʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʫʣʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘ-
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ʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʝʟʦʧʘʩʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʚʳʭʦʜʦʚ ʤʦʜʫʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʣʠ ʙʝʟʦʧʘʩʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

6.8. ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485 

ʄʦʜʫʣʠ ʩʝʨʠʠ NS ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʨʦʤʳʰ-

ʣʝʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʜʚʫʤ ʧʨʦʚʦʜʘʤ.  

RS-485 ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥ-

ʥʳʤ ʜʣʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪ-

ʨʠʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ. ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʤʳh -

ʣʝʥʥʳʭ ʩʝʪʝʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ RS-485 ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ ʜʦ 1,2 ʢʤ (ʨʝʧʠʪʝʨʳ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ).  ʃʠʥʠʷ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ʩʪʘʥʜʘʨʪʝ RS-485 ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ, ʩʠʤ-

ʤʝʪʨʠʯʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ "ʟʝʤʣʠ". ʆʜʠʥ ʩʝʛʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʤʦ-

ʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 32 ʫʩʪʨʦʡʩʪʚ. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʧʦ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʜʚʫʥʘ-

ʧʨʘʚʣʝʥʥʦʡ, ʠʥʠʮʠʠʨʫʝʤʦʡ ʦʜʥʠʤ ʚʝʜʫʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦ-

ʨʦʛʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʬʠʩʥʳʡ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ. ɽʩʣʠ 

ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʧʦ ʠʩʪʝʯʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʘʝʪ 

ʦʪ ʤʦʜʫʣʷ ʦʪʚʝʪ, ʦʙʤʝʥ ʧʨʝʨʳʚʘʝʪʩʷ ʠ ʠʥʠʮʠʘʪʠʚʘ ʚʥʦʚʴ ʧʝʨʝʜʘʝʪʩʷ 

ʫʧʨʘʚʣʷʶʱʝʤʫ ʢʦʤʧʴʶʪʝʨʫ. ʃʶʙʦʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʥʠʯʝʛʦ ʥʝ ʧʝʨʝʜʘʝʪ, 

ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʦʞʠʜʘʥʠʷ ʟʘʧʨʦʩʘ. ɺʝʜʫʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʥʝ ʠʤʝʝʪ ʘʜʨʝʩʘ, ʚʝʜʦʤʳʝ - ʠʤʝʶʪ. 

ʋʜʦʙʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʘ RS-485 ʷʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ ʣʶʙʦʛʦ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ 

ʚʩʝʡ ʩʝʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ "ʛʦʨʷʯʫʶ" ʟʘʤʝʥʫ ʥʝʠʩʧʨʘʚʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʢʦʥʪʨʦʣʠʨʫʝ-

ʤʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʤʝʥʴʰʠʪʴ ʦʙʱʫʶ ʜʣʠʥʫ ʧʨʦʚʦʜʦʚ 

ʠ ʚʝʣʠʯʠʥʫ ʧʘʨʘʟʠʪʥʳʭ ʥʘʚʦʜʦʢ ʥʘ ʚʭʦʜʥʳʝ ʮʝʧʠ.  

ʈʘʟʤʝʨ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʜʫʣʝʡ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚ ʩʝʪʴ 256 

ʫʩʪʨʦʡʩʪʚ. ʇʦʩʢʦʣʴʢʫ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʩʦ-

ʩʪʘʚʣʷʝʪ 32 ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚʘ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ ʜʦ 256 ʝʜʠʥʠʮ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ RS-485 ʨʝʧʠʪʝʨʳ ʤʝʞʜʫ ʬʨʘʛʤʝʥʪʘʤʠ, ʩʦʜʝʨ-

ʞʘʱʠʤʠ ʜʦ 32 ʤʦʜʫʣʝʡ. ʂʦʥʚʝʨʪʝʨʳ ʠ ʨʝʧʠʪʝʨʳ ʩʝʪʠ ʥʝ ʷʚʣʷʶʪʩʷ ʘʜʨʝ-

ʩʫʝʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʦʵʪʦʤʫ ʥʝ ʫʤʝʥʴʰʘʶʪ ʧʨʝʜʝʣʴʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ 

ʩʝʪʠ.  



6.8. ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485  
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ʋʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ, ʠʤʝʶʱʠʡ ʧʦʨʪ RS-485, ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʂʦʤʧʴʶʪʝʨ ʩ ʧʦʨʪʦʤ USB ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝʨʝʟ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʚ USB, (ʥʘʧʨʠʤʝʨ, NS-485-USB) (ʨʠʩ. 6.2).  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʨʘʥʠʨʦʚʘʥʥʫʶ ʚʠʪʫʶ 

ʧʘʨʫ ʧʨʦʚʦʜʦʚ. ʄʦʜʫʣʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʢʣʝʤʤ DATA+ ʠ 

DATA-.  

 ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʪʨʘʞʝʥʠʡ ʥʘ ʢʦʥʮʘʭ ʣʠʥʠʠ, ʢ ʥʠʤ ʧʦʜʢʣʶʯʘʶʪ ʩʦʛʣʘ-

ʩʫʶʱʠʝ ʨʝʟʠʩʪʦʨʳ (ʨʠʩ. 6.5). ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʚʥʦ ʚʦʣʥʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ɽʩʣʠ ʥʘ ʢʦʥʮʝ 

ʣʠʥʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʤʥʦʛʦ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʘ, ʪʦ ʧʨʠ ʚʳʙʦʨʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʩʦʛʣʘʩʫʶʱʝʛʦ ʨʝʟʠʩʪʦʨʘ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʭʦʜʥʳʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʧʨʠʝʤʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʩʦʝʜʠʥʝʥʥʳʤʠ ʧʘʨʘʣʣʝʣʴʥʦ ʤʝʞʜʫ ʩʦʙʦʡ 

ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʛʣʘʩʫʶʱʝʤʫ ʨʝʟʠʩʪʦʨʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʤʤʘʨʥʦʝ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʝ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʘ ʠ ʩʦʛʣʘʩʫʶʱʝʛʦ ʨʝʟʠʩʪʦʨʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʚʥʦ ʚʦʣʥʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʥʘ ʨʠʩ. 6.5 ʩʦʧʨʦʪʠʚʣʝ-

 

ʈʠʩ. 6.5. ʉʦʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʢɹʠʭ ʤʦʜʫʣʝʡ ʚ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ 

RS-485 
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ʥʠʝ R ʨʘʚʥʦ 120 ʆʤ, ʭʦʪʷ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ ʨʘʚʥʦ 100 ʆʤ. 

ʏʝʤ ʙʦʣʴʰʝ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʘ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ, ʪʝʤ ʙʦʣʴʰʝʝ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʪʝʨʤʠʥʘʣʥɹʳʡ ʨʝʟʠʩʪʦʨ. 

ʅʘʠʣʫʯʰʝʡ ʪʦʧʦʣʦʛʠʝʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʜʣʠʥʥʘʷ ʣʠʥʠʷ, ʢ ʢʦʪʦʨʦʡ ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʘʭ ʧʦʜʢʣʶʯʝʥʳ ʘʜʨʝʩʫʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 6.5). ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʚ 

ʚʠʜʝ ʟʚʝʟʜʳ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʩʚʷʟʠ ʩʦ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴʶ ʦʪʨʘʞʝʥʠʡ 

ʩʠʛʥʘʣʦʚ ʠ ʧʨʦʙʣʝʤʘʤʠ ʝʝ ʩʦʛʣʘʩʦʚʘʥʠʷ. 

6.9. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʧʦʨʷʜʦʢ ʟʘʤʝʥʳ ʫʩʪʨʦʡʩʪʚʘ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʦʜʫʣʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʧʝ-

ʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʪʝʥʜʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ, ʧʦʜʢʣʶʯʠʚ ʝʛʦ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠ ʫʩʪʘʥʦʚʠʚ ʥʘ ʝʛʦ ʚʳ-

ʭʦʜʘʭ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʪʦʢʠ ʩ ʧʦʤʦʱʴʶ ʆʈʉ ʩʝʨʚʝʨʘ  ʠ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝ-

ʥʠʷ ʤʦʜʫʣʝʤ. ʀʟʤʝʨʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ ʟʘ-

ʜʘʚʘʝʤʳʤʠ.  

ʅʝʠʩʧʨʘʚʥʳʝ ʤʦʜʫʣʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘ-

ʤʝʥʝʥʳ ʥʘ ʥʦʚʳʝ ʫ ʠʟʛʦʪʦʚʠʪʝʣʷ ʈʝʤʦʥʪ ʤʦʜʫʣʝʡ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʚʠʜʫ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ 

ʤʦʜʫʣʝʡ. 

6.10. ɼʝʡʩʪʚʠʷ ʧʨʠ ʦʪʢʘʟʝ ʠʟʜʝʣʠʷ 

ʇʨʠ ʦʪʢʘʟʝ ʤʦʜʫʣʷ ʚ ʩʠʩʪʝʤʝ ʝʛʦ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ ʥʦʚʳʡ. ʇʝʨʝʜ ʟʘʤʝ-

ʥʦʡ ʚ ʥʦʚʳʡ ʤʦʜʫʣʴ ʥʫʞʥʦ ʟʘʧʠʩʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʘʥʦʚʢʠ (ʘʜʨʝʩ, 

ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʨʘʟʨʝʰʝʥʠʝ/ʟʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ). 

ɼʣʷ ʟʘʤʝʥʳ ʤʦʜʫʣʷ ʠʟ ʥʝʛʦ ʚʳʥʠʤʘʶʪ ʢʣʝʤʤʥʳʝ ʢʦʣʦʜʢʠ, ʥʝ ʦʪʩʦʝʜʠʥʷʷ 

ʦʪ ʥʠʭ ʧʨʦʚʦʜʘ, ʠ ʚʤʝʩʪʦ ʦʪʢʘʟʘʚʰʝʛʦ ʤʦʜʫʣʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʦʚʳʡ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʨʘʙʦʪʫ ʚʩʝʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʥʝ ʦʩʪʘʥʘʚʣʠ-

ʚʘʪʴ. 

7. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʝʤ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʘʥʜ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʨʘʟʜʝʣʝ 

"ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ". ʕʪʠ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʤʦʜʫʣʴ ʯʝʨʝʟ 

ʉʆʄ-ʧʦʨʪ ʠʟ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʚ ASCII ʢʦʜʘʭ. ʆʜʥʘʢʦ ʜʣʷ ʫʧʨʦʱʝʥʠʷ 
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ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʝʤ ʨʘʟʨʘʙʦʪʘʥ ʆʈʉ ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʩ ʧʨʠʤʝʨʘʤʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ Genesis32, LabView, MS Excel, MATLAB , Visual 

C++, Visual Basic, VBA ʨʘʩʧʦʣʦʞʝʥ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʥʘ ʥʘ-

ʰʝʤ ʩʘʡʪʝ (ʩʤ. http://www.rlda.ru/SoftWare.htm).  

ʇʦʩʢʦʣʴʢʫ ʆʈʉ ʩʝʨʚʝʨ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʯʝʤ ʪʨʘʜʠʮʠ-

ʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ DLL ʙʠʙʣʠʦ-

ʪʝʢʠ, ActiveX ʠʣʠ ʉʆʄ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ DDE ʠʥʪʝʨʬʝʡʩ, ʧʝʨʝʯʠʩ-

ʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʤʦʜʫʣʝʡ ʩʝʨʠʠ NS ʥʝ ʧʦʩʪʘʚʣʷʶʪʩʷ. ɼʣʷ ʪʝʭ, ʢʦ-

ʤʫ ʆʈʉ ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ ʯʨʝʟʤʝʨʥʦ ʛʨʦʤʦʟʜʢʠʤ ʠ ʪʨʫʜʥʳʤ ʚ ʠʟʫʯʝʥʠʠ, ʚ 

ʆʈʉ ʩʝʨʚʝʨ NLopc ʚʚʝʜʝʥ ʫʧʨʦʱʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ EasyAccess c ʩʦʢʨʘ-

ʱʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ.  

ʇʨʠʤʝʨʳ, ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʆʈʉ ʩʝʨʚʝʨʦʤ, ʜʝʣʘʶʪ ʝʛʦ ʦʩʚʦʝʥʠʝ ʙʳʩʪʨʳʤ ʠ 

ʥʝ ʪʨʝʙʫʶʱʠʤ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʘʣʥɹʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

7.1. ʆʈʉ ʩʝʨʚʝʨ 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʆʈʉ ʩʝʨʚʝʨʘ ʩʤ. ʚ ʜʦʢʫʤʝʥʪʝ "ʆʈʉ ʩʝʨʚʝʨ NLopc, 

ʅʀʃ ɸʇ". ʆʈʉ ʩʝʨʚʝʨ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʧʨʘʚʣʷʪʴ ʤʦ-

ʜʫʣʝʤ ʠʟ Genesis32, TraceMode, MATLA B, LabView, MS Excel ʠ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʩʪʘʥʜʘʨʪ ʆʈʉ. 

ʆʈʉ ʩʝʨʚʝʨ NLopc ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩ ʤʦʜʫʣʷʤʠ ʩʝʨʠʠ NS, ʥʦ ʠ ʩ ʤʦʜʫ-

ʣʷʤʠ ʘʥʘʣʦʛʦʚ I-7XXX, ADAM -4XXX, ʘ ʪʘʢʞʝ ʩ ʧʨʠʙʦʨʘʤʠ ʩʝʨʠʠ RL 

(ʅʀʃ ɸʇ).  

ʆʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ OPC Data Access 2.0. 

ʉʝʨʚʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʧʝʨʝʤʝʥʥʳʤ ʤʦʜʫʣʝʡ ʩʝʨʠʠ NS ʠ RL ʥʝʦʛ-

ʨʘʥʠʯʝʥʥʦʤʫ ʯʠʩʣʫ ʢʣʠʝʥʪʩʢʠʭ ʧʨʦʛʨʘʤʤ, ʝʩʣʠ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥ-

ʜʘʨʪʫ ʆʈʉ. ʉʝʨʚʝʨ NLopc ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʨʚʝʨʘ - ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʠʝʥʪʦʚ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʥʦʚʳʭ ʢʦʥʚʝʨʪʦʨʦʚ ʧʝʨʝ-

ʤʝʥʥʳʭ ʚ ʨʘʩʰʠʨʷʝʤʫʶ ʙʠʙʣʠʦʪʝʢʫ; 

¶ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʩʪʘʥʜʘʨʪʫ ʆʈʉ ʫʧʨʦʱʝʥʥʳʡ COM ʠʥʪʝʨʬʝʡʩ 

EasyAccess ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

¶ cʦʜʝʨʞʠʪ ʦʙʲʝʢʪ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩʝʨʚʝʨʦʚ ʩʪʘʥʜʘʨʪʘ OPC ʩ 

ʧʨʦʛʨʘʤʤʘʤʠ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ OPC, ʥʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ 

OLE. 

http://www.rlda.ru/SoftWare.htm
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8. ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʉʦʛʣʘʩʥʦ ɻʆʉʊ 25861-83 (ʉʊ ʉʕɺ 3743-82) ʜʘʥʥʦʝ ʠʟʜʝʣʠʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʨʠʙʦʨʘʤ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʩʚʝʨʭʥʠʟʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʥʝ 

ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʘ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ 

ʪʦʢʦʚʝʜʫʱʠʤʠ ʯʘʩʪʷʤʠ.  

9. ʍʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ 
ʫʪʠʣʠʟʘʮʠʷ 

ʍʨʘʥʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʜʫʝʪ ʚ ʪʘʨʝ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʇʨʠ ʝʝ ʦʪʩʫʪʩʪʚʠʠ ʥʘʜʦ 

ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʠʟʜʝʣʠʷ ʦʪ ʧʦʧʘʜʘʥʠʷ ʚʥʫʪʨʴ ʝʛʦ ʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʳʣʠ, ʚʣʘʛʠ, ʢʦʥʜʝʥʩʘʪʘ, ʠʥʦʨʦʜʥʳʭ ʪʝʣ. ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ-

ʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 10 ʣʝʪ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʠʟʜʝʣʠʝ ʜʦʧʫʩʢʘʝʪʩʷ ʣʶʙʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʚ ʪʘʨʝ 

ʠʟʛʦʪʦʚʠʪʝʣʷ.  

ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʩʦʜʝʨʞʠʪ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚʝʱʝʩʪʚ ʠ ʝʛʦ ʫʪʠʣʠʟʘʮʠʷ 

ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʦʩʦʙʳʭ ʤʝʨ. 

10. ɻʘʨʘʥʪʠʷ ʠʟʛʦʪʦʚʠʪʝʣʷ 
ʅʀʃ ɸʇ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʩʧʣʘʪʥʫʶ ʟʘʤʝʥʫ ʥʝʠʩʧʨʘʚʥʳʭ ʧʨʠʙʦʨʦʚ ʚ ʪʝʯʝ-

ʥʠʝ 3 ʣʝʪ ʩʦ ʜʥʷ ʧʨʦʜʘʞʠ ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʚʠʜʠʤʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ.  

ʇʦʢʫʧʘʪʝʣʶ ʟʘʧʨʝʱʘʝʪʩʷ ʦʪʢʨʳʚʘʪʴ ʢʨʳʰʢʫ ʢʦʨʧʫʩʘ ʧʨʠʙʦʨʘ. ʅʘ ʧʨʠʙʦ-

ʨʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʪʢʨʳʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʛʘʨʘʥʪʠʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ.  

ʇʨʝʪʝʥʟʠʠ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʧʘʩʧʦʨʪʝ ʥʘ ʧʨʠʙʦʨ ʧʦʜʧʠʩʠ 

ʠ ʧʝʯʘʪʠ ʪʦʨʛʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ɼʦʩʪʘʚʢʘ ʠʟʜʝʣʠʡ ʜʣʷ ʨʝʤʦʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʧʦʯʪʝ ʠʣʠ ʢʫʨʴʝʨʦʤ. ʇʨʠ 

ʧʝʨʝʩʳʣʢʝ ʧʦʯʪʦʡ ʧʨʠʙʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʤʝʱʝʥ ʚ ʫʧʘʢʦʚʢʫ ʠʟʛʦʪʦʚʠʪʝʣʷ 

ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʝʡ ʧʦ ʩʪʦʡʢʦʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, 

ʠʤʝʁ ʱʠʤ ʤʝʩʪʦ ʚʦ ʚʨʝʤʷ ʧʝʨʝʩʳʣʢʠ. ʂ ʧʨʠʙʦʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ 

ʦʧʠʩʘʥʠʝ ʜʝʬʝʢʪʘ ʠ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʠʙʦʨ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ. 
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11. ʉʚʝʜʝʥʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ 
. 

ʄʦʜʫʣʴ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʣʝʜʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ: 

ɻʆʉʊ 14014-91 "ʇʨʠʙʦʨʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʮʠʬʨʦʚʳʝ 

ʥʘʧʨʞ̫ʝʥʠʷ, ʪʦʢʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ" 

ɻʆʉʊ 22261-94. ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʚʝʣʠʯʠʥ. 

ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 



12. ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ  
 

46 NS-4AO  

 

12. ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ 

12.1. ʂʦʜʠʨʦʚʢʘ ʩʢʦʨʦʩʪʝʡ ʦʙʤʝʥʘ ʤʦʜʫʣʷ  

ʊʘʙʣ. 4. ʂʦʜʳ ʩʢʦʨʦʩʪʝʡ ʦʙʤʝʥʘ ʤʦʜʫʣʷ 

ʂʦʜ ʩʢʦʨʦʩʪʠ 03 04 05 06 07 08 09 OA 

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 1200 2400 4800 9600 19200 38400 57600 115200 

 

12.2. ʂʦʜʳ ʚʳʭʦʜʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 

 

 ʊʘʙʣ. 5. ʂʦʜʳ ʚʳʭʦʜʥʳʭ ʜʠʘʧʘʟʦʥʦʚ 

ʂʦʜ ʜʠʘʧʘ-

ʟʦʥʘ 
2F 30 31 32 33 34 35 

ʅʠʞʥʷʷ 

ʛʨʘʥʠʮʘ 
0 ʤɸ 0 ʤɸ 4 ʤɸ 0 ɺ -10 ɺ 0 ɺ -5ɺ 

ɺʝʨʭʥʷʷ 

ʛʨʘʥʠʮʘ 
24 ʤɸ 20 ʤɸ 20 ʤɸ +10 ɺ +10 ɺ +5 ɺ +5 ɺ 
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12.3. ʂʦʜʳ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʴʥʦʡ 
ʩʫʤʤʳ  

ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʧʨʦʩʪʘʚʣʝʥʳ ʥʦʤʝʨʘ ʙʠʪʦʚ ʚ 8-ʙʠʪʦʚʦʤ ʩʣʦʚʝ, ʚ 

ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʫʢʘʟʘʥʳ ʠʭ ʢʦʜʳ, ʧʦʜ ʪʘʙʣʠʮʝʡ - ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʢʦ-

ʜʘʤʠ ʠ ʠʭ ʩʤʳʩʣʦʤ. 

ʊʘʙʣ. 6. ʂʦʜʳ ʫʩʪʘʥʦʚʢʠ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʠ ʯʘʩʪʦʪʳ 

ʨʝʞʝʢʮʠʠ ʬʠʣʴʪʨʘ 

7 6 5 4 3 2 1 0 

0 *1 *2 *3 

ɿʜʝʩʴ: 

*1  - ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤ-

ʤʘ:  

0 - ʦʪʢʣʶʯʝʥʘ  

1 - ʚʢʣʶʯʝʥʘ 

 

*2 - ʉʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘ-

ʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ, 

ʩʤ. ʧ. 47,  

*3 - ʌʦʨʤʘʪ ʜʘʥʥʳʭ: 

00 - ʠʥʞʝʥʝʨʥʳʝ ʝʜʠ-

ʥʠʮʳ 

 

ʇʨʠʤʝʨ. ʇʫʩʪʴ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ: ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʘ - ʦʪʢʣʶ-

ʯʝʥʘ, ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ 1 ɺ/ʩ (ʢʦʜ 0101), ʠʥʞʝʥʝʨʥʳʝ ʝʜʠʥʠʮʳ. ʊʦʛʜʘ 

ʚʳʚʦʜʠʤʦʝ ʩʣʦʚʦ ʙʫʜʝʪ 00010100. ɺʳʚʦʜʠʪ ʥʘʜʦ ʚ HEX ʬʦʨʤʘʪʝ, ʪ.ʝ. 14h. 

12.4. ʉʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ  

ɺ ʨʷʜʝ ʧʨʠʤʝʥʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʙʦʣʴʰʦʡ ʠʥʜʫʢʪʠʚʥʦʡ ʠʣʠ ʝʤʢʦʩʪʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʠʣʠ ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʙʦʣʴʰʠʤʠ ʚʳʙʨʦʩʘ-

ʤʠ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ (ʥʘʧʨʷʞʝʥʠʝ ʠʣʠ ʪʦʢ) ʠʟʤʝʥʷ-

ʣʠʩʴ ʧʣʘʚʥʦ. ʋʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʴʶ ʥʘʨʘʩʪʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʤʦ-

ʜʫʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʘʧʧʘʨʘʪʥʦ, ʚ ʎɸʇ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʩʤʝʥʫ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʣʘʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. ʀʩʧʦʣʴʟʫʝʪ-

ʩʷ ʢʦʤʘʥʜʘ %AANNTTCCFF, ʩʤ. ʩʪʨ. 54 ʠ ʧʨʠʤʝʯʘʥʠʝ ʢ ʪʘʙʣ. 6. 
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ʊʘʙʣ. 7. ʂʦʜʳ ʩʢʦʨʦʩʪʝʡ ʥʘʨʘʩʪʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʂʦʜ ɺ/ʩ ʤɸ/ʩ 

0000 ʄʛʥʦʚʝʥʥʦ ʄʛʥʦʚʝʥʥʦ 

0101 1,0 2,0 

0110 2,0 4,0 

0111 4,0 8,0 

1000 8,0 16,0 

1001 16,0 32,0 
 

ʂʦʜ ɺ/ʩ ʤɸ/ʩ 

1010 32,0 64,0 

1011 64,0 128,0 

1100 128,0 256,0 

1101 256,0 512,0 

1110 512,0 1024,0 

1111 1024,0 2048 
 

12.5. ʊʘʙʣ. 8. ʂʦʜʠʨʦʚʢʘ ASCII ʩʠʤʚʦʣʦʚ 

HEX  ASCII   
21  !  

22  "  

23  #  

24  $  

25  %  

26  &  

27  '  

28  ( 

29  )  

2A  *  

2B  +  

2C  ,  

2D  -  

2E  . 

2F  /  

30  0  

31  1  

32  2  

33  3  

HEX  ASCII  
40  @  

41  A  

42  B  

43  C  

44  D  

45  E  

46  F  

47  G  

48  H  

49  I  

4A  J  

4B  K  

4C  L  

4D  M  

4E  N  

4F  O  

50  P  

51  Q  

52  R  

HEX  ASCII  
60  ô 

61  a  

62  b  

63  c  

64  d  

65  e  

66  f  

67  g  

68  h  

69  i  

6A  j  

6B  k  

6C  i  

6D  m  

6E  n  

6F  o  

70  p  

71  q  

72  r  
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34  4  

35  5  

36  6  

37  7  

38  8  

39  9  

3A  : 

3B  ;  

3C  <  

3D  =  

3E  >  

3F  ?  
 

53  S  

54  T  

55  U  

56  V 

57  W 

58  X  

59  Y  

5A  Z 

5B  [ 

5C  \  

5D  ]  

5E  ^  

5F  _  
 

73  s  

74  t  

75  u  

76  v  

77  w  

78  x  

79  y  

7A  z  

7B  {  

7C  | 

7D  }  

7E  ~  
 

12.6. ʉʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜ 

ʂʦʤʘʥʜʳ, ʧʦʩʳʣʘʝʤʳʝ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʚ ʤʦʜʫʣʴ, ʠʤʝʶʪ ʩʣʝ-

ʜʫʶʱʫʶ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ: 

[ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʩʠʤʚʦʣ][ʘʜʨʝʩ][ʢʦʤʘʥʜʘ][ʜʘʥʥʳʝ][CHK][cr], 

ʛʜʝ CHK - ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʠʟ ʜʚʫʭ ʩʠʤʚʦʣʦʚ (ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ ʥʝ 

ʚʢʣʶʯʘʝʪʩʷ ʢʦʜ ʩʠʤʚʦʣʘ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ); cr - ʚʦʟʚʨʘʪ ʢʘʨʝʪʢʠ (ʢʦʜ 0Dh).  

ʂʘʞʜʘʷ ʢʦʤʘʥʜʘ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʜʝʣʠʪʝʣʴʥʳʤ ʩʠʤʚʦʣʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦ-

ʨʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʢʠ: $, #, %, @, ̂ , ʚ ʦʪʚʝʪʘʭ ʤʦʜʫʣʷ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʟʥʘʢʠ ~, !, ?, >. 

ɸʜʨʝʩ ʤʦʜʫʣʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʠʤʚʦʣʦʚ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯ-

ʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. 

ɿʘ ʥʝʢʦʪʦʨʳʤʠ ʢʦʤʘʥʜʘʤʠ ʩʣʝʜʫʶʪ ʜʘʥʥʳʝ, ʥʦ ʠʭ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ. ʂʦʥ-

ʪʨʦʣʴʥʘʷ ʩʫʤʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʙʫʢʚ, ʤʦʞʝʪ ʙʳʪʴ ʠʣʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʂʘʞʜʘʷ ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʦʢʘʥʯʠʚʘʪʴʩʷ ʩʠʤʚʦʣʦʤ ʚʦʟʚʨʘʪʘ ʢʘʨʝʪʢʠ (CR). 

ɺʉɽ ʂʆʄɸʅɼʓ ɼʆʃɾʅʓ ɹʓʊʔ ʅɸɹʈɸʅʓ ɺ ɺɽʈʍʅɽʄ ʈɽɻʀʉʊʈɽ! 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʆʈʉ ʩʝʨʚʝʨʘ NLopc ʩʠʤʚʦʣʳ ʤʦʞʥʦ ʥʘʙʠʨʘʪʴ ʚ ʣʶ-

ʙʦʤ ʨʝʛʠʩʪʨʝ, ʧʦʩʢʦʣʴʢʫ ʩʝʨʚʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʚʦʜʠʪ ʚʩʝ ʩʠʤʚʦʣʳ 

ʢʦʤʘʥʜ ʚ ʚʝʨʭʥʠʡ ʨʝʛʠʩʪʨ ʧʝʨʝʜ ʧʝʨʝʩʳʣʢʦʡ ʚ ʤʦʜʫʣʴ. 

ʂʦʤʘʥʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʝʨʠʠ NS, ʜʝʣʷʪʩʷ ʥʘ 4 ʪʠʧʘ:  
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¶ ʢʦʤʘʥʜʳ ʤʦʜʫʣʝʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ; 

¶ ʢʦʤʘʥʜʳ ʤʦʜʫʣʝʡ ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʚʦʜʘ; 

¶ ʢʦʤʘʥʜʳ ʜʠʩʢʨʝʪʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 

¶ ʢʦʤʘʥʜʳ ʩʯʝʪʯʠʢʦʚ/ʪʘʡʤʝʨʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʟʥʳʭ ʤʦʜʫʣʝʡ ʢʦʤʘʥʜʳ ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʦʜʠʥʘ-

ʢʦʚʦ, ʨʝʘʢʮʠʷ ʤʦʜʫʣʝʡ ʥʘ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠ-

ʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʥʦʩʢʫ ʧʦʜ ʦʧʠʩʘʥʠʝʤ ʢʦʤʘʥʜʳ, ʚ ʢʦʪʦʨʦʡ ʤʦ-

ʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʦ, ʢ ʢʘʢʠʤ ʪʠʧʘʤ ʤʦʜʫʣʝʡ ʦʥʘ ʧʨʠʤʝʥʠʤʘ. 

12.7. ʉʧʠʩʦʢ ʢʦʤʘʥʜ ʤʦʜʫʣʝʡ 

ʆʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ ʤʦʜʫʣʷ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ. 

ʊʘʙʣ. 9. ʆʙʱʠʡ ʥʘʙʦʨ ʢʦʤʘʥʜ 

ʂʦʤʘʥʜʘ ʆʪʚʝʪ ʆʧʠʩʘʥʠʝ ʩʪʨ. 

^RESET !RESET_OK 
ʉʙʨʦʩ ʤʦʜʫʣʷ ʚ ʟʘʚʦʜʩʢʠʝ 
ʥʘʩʪʨʦʡʢʠ (ʚʳʧʦʣʥʝʥʠʝ ʚʦʟ-
ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ñInitò) 

53 

%AANNTTCCFF !AA  
ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʘʜʨʝʩ, ʜʠʘʧʘ-
ʟʦʥ, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʬʦʨʤʘʪ 
ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ 

54 

$AA2  ! AATTCCFF  ʏʪʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ 55 

$AA5 !AAS  ʏʪʝʥʠʝ ʩʪʘʪʫʩʘ ʩʙʨʦʩʘ 56 

$AAF !AA(Na me) ʏʪʝʥʠʝ ʚʝʨʩʠʠ ʤʠʢʨʦʧʨʦʛʨʘʤ-
ʤ  rʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʇʆ 

57 

$AAM !AA(Name)  ʏʪʝʥʠʝ ʠʤʝʥʠ ʤʦʜʫʣʷ 58 

~AAO(Name)  !AA  ʋʩʪʘʥʦʚʢʘ ʠʤʝʥʠ ʤʦʜʫʣʷ 59 
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ʊʘʙʣ. 10. ʅʘʙʦʨ ʢʦʤʘʥʜ ʚʳʚʦʜʘ 

ʂʦʤʘʥʜʘ ʆʪʚʝʪ ʆʧʠʩʘʥʠʝ ʉʪʨ. 

#AAN(Data)  > ɺʳʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʚ ʢʘʥʘʣ N 60 

$AA0N !AA  ʖʩʪʠʨʦʚʢʘ 0ʤɸ ʠ -10 ɺ 61 

$AA1N !AA  ʖʩʪʠʨʦʚʢʘ 20 ʤɸ ʠ +10 ɺ 62 

$AA3NVV !AA  ʇʦʜʩʪʨʦʡʢʘ ʧʨʠ ʶʩʪʠʨʦʚʢʝ 63 

$AA6N !AA(Data)  ʇʝʨʝʯʠʪʘʪʴ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 65 

$AA7CiRrr  !AA  ʋʩʪʘʥʦʚʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʢʘʞ-
ʜʦʛʦ ʢʘʥʘʣʘ  

66 

$AA8Ci !AACiRrr  ʏʪʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʢʘʥʘʣʘ i 67 

$AA7N   68 

$AA8N !AA(Data) ʇʝʨʝʯʠʪʘʪʴ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 69 

 

 

ʊʘʙʣ. 11. ʅʘʙʦʨ ʢʦʤʘʥʜ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 

ʂʦʤʘʥʜʘ ʆʪʚʝʪ ʆʧʠʩʘʥʠʝ ʉʪʨ. 

~**  No Re-
sponse  

ʉʠʛʥʘʣʳ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 
"Host OK" 

71 

~AAO  !AASS  ʏʪʝʥʠʝ ʩʪʘʪʫʩʘ ʤʦʜʫʣʷ 72 

~AA1  !AA  ʉʙʨʦʩ ʩʪʘʪʫʩʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝ- 73 
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ʨʘ. 

~AA2  !AAW  
ʏʪʝʥʠʝ ʚʝʣʠʯʠʥʳ ʪʘʡʤʘʫʪʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦ-
ʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 

74 

~AA3EVV !AA  
ʋʩʪʘʥʦʚʢʘ ʚʝʣʠʯʠʥʳ ʪʘʡʤʘʫʪʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦ-
ʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 

75 

~AA5N  !AA  ʋʩʪʘʥʦʚʢʘ ʙʝʟʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʘ N 77 

~AA4N !AA(Data)  ʏʪʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʢʘʥʘʣʘ N 76 

$AA4N !AA  ʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ PowerOn 64 

$AA7N !AA(Data)  ʇʨʦʯʝʩʪʴ ʟʥʘʯʝʥʠʝ PowerOn 66 

 

ʊʘʙʣ. 12. ʅʘʙʦʨ RLDA ʢʦʤʘʥʜ ʤʦʜʫʣʷ 

^AAEV(ʇʘʨʦʣʴ) !AA  ʖʩʪʠʨʦʚʢʘ ʨʘʟʨʝʰʝʥʘ/ʙʣʦʢʠʨʦʚʘʥʘ 70 

^AAʉ(ʇʘʨʦʣʴ) !AA  ʉʤʝʥʘ ʧʘʨʦʣʷ 82 

^AAM !AA NS-
8TI ʉʯʠʪʘʪʴ RLDA ʠʤʷ ʤʦʜʫʣʷ 78 

^AAO(Name) !AA ʋʩʪʘʥʦʚʠʪʴ RLDA  ʠʤʷ ʤʦʜʫʣʷ 79 

^AAK  >(Data) ʏʪʝʥʠʝ ʩʯʝʪʯʠʢʘ ʦʪʚʝʪʦʚ ʥʘ ʢʦʤʘʥʜ r 83 

^AAZ !AAVV ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜ ʦʪʧʨʘʚ-
ʢʦʡ ʦʪʚʝʪʘ ʥʘ ʢʦʤʘʥʜʫ 

84 

^AAZVV !AA  ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜ ʦʪʧʨʘʚ-
ʢʦʡ ʦʪʚʝʪʘ ʥʘ ʢʦʤʘʥʜʫ 

85 

^AAR(ʇʘʨʦʣʴ) !AA  ʉʙʨʦʩ ʚ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ 86 
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12.8. ^RESET 

ʆʧʠʩʘʥʠʝ: ʩʙʨʦʩ ʤʦʜʫʣʷ ʚ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ñINITò (ʩʤ. ʧ. 6.3.1). 

 

ʉʠʥʪʘʢʩʠʩ: ^RESET(cr)  

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʢʦʤʘʥʜʫ:  

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !RESET_OK(cr); 

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ʦʪʚʝʪʘ ʥʝ ʙʫʜʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ^RESET(cr) 

ʆʪʚʝʪ: !RESET_OK. 

 

ʄʦʜʫʣʴ ʩʙʨʦʰʝʥ ʚ ʟʘʚʦʜʩʢʠʝ ʫʩʪʘʥʦʚʢʠ. ʀʟʤʝʥʝʥʠʷ ʚʩʪʫʧʷʪ ʚ ʩʠʣʫ ʧʦʩʣʝ, 

ʦʪʢʣʶʯʝʥʠʷ ʚʳʚʦʜʘ ñINITò ʠ ʧʝʨʝʟʘʛʨʫʟʢʠ ʤʦʜʫʣʷ. 
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12.9.  %AANNTTCCFF 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʦʜʫʣʷ. 

 

ʉʠʥʪʘʢʩʠʩ: %AANNTTCCFF[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

NN - ʥʦʚʳʡ ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

TT  - ʢʦʜ ʚʭrʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʉʤ. ʪʘʙʣ. 5); 

CC - ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʥʘ RS-485 (ʉʤ. ʪʘʙʣ. 4); 

FF  - ʥʦʚʳʡ ʬʦʨʤʘʪ ʜʘʥʥʳʭ (ʪʘʙʣ. 6). 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʠʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʰʫʥʪʠʨʦ-

ʚʘʪʴ ʚʳʚʦʜ INIT* ʥʘ GND (ʩʤ. ʧ. 6.3.1). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʢʦʤʘʥʜʫ:  

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ - ʪʦ !AA [CHK](cr); 

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr), 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ ʥʝ 

ʙʫʜʝʪ. 

ʇʨʠ ʧʦʧʳʪʢʝ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʙʝʟ ʟʘʟʝʤʣʝʥʠʷ  

ʚʳʚʦʜʘ INIT* ʤʦʜʫʣʴ ʦʪʚʝʯʘʝʪ ʩ ʪʘʢʠʤ ʟʘʛʦʣʦʚʢʦʤ: 

AA(ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ). 

ɸʜʨʝʩ ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 00 ʜʦ FF. 

 

ʇʨʠʤʝʨ. 

ʂʦʤʘʥʜʘ: %0102300600(cr) 

ʆʪʚʝʪ: !02. 

ʄʦʜʫʣʴ ʠʟʤʝʥʠʣ ʘʜʨʝʩ ʩ 01 ʥʘ 02, ʦʪʚʝʪʠʣ ʦ ʪʦʤ, ʯʪʦ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ. 
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12.10.  $AA2  

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ. 

 

ʉʠʥʪʘʢʩʠʩ: $AA2[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

2  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AATTCCFF[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

TT  - ʢʦʜ ʚʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʉʤ. ʧ. 12.2,); 

CC ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʥʘ RS-485 (ʉʤ. ʧ.12.1); 

FF  ʬʦʨʤʘʪ ʜʘʥʥʳʭ (ʉʤ. ʧ.12.3). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $012(cr). 

ʆʪʚʝʪ: !01310600. 

ɸʜʨʝʩ ʤʦʜʫʣʷ 01, ʢʦʜ ʚʭʦʜʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 31, ʩʢʦʨʦʩʪʴ 06, ʪʠʧ ʜʘʥʥʳʭ 00. 
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12.11.  $AA5 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʩʪʘʪʫʩʘ ʩʙʨʦʩʘ 

 

ʉʠʥʪʘʢʩʠʩ: $AA5[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

5  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ɽʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AAS[CHK](cr); 

ɽʩʣʠ ʢʦʤʘʥʜʘ ʥʝʧʨʘʚʠʣʴʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ  

S - ʩʪʘʪʫʩ ʩʙʨʦʩʘ, ʧʨʠ S = 1 ʩʪʘʪʫʩ ʩʙʨʦʰʝʥ, ʧʨʠ S = 0 ʩʪʘʪʫʩ ʤʦʜʫʣʷ ʥʝ 

ʩʙʨʦʰʝʥ. 

 

ʇʨʠʤʝʨ. 

ʂʦʤʘʥʜʘ: $015(cr). ʆʪʚʝʪ: !011 

ʇʦ ʘʜʨʝʩʫ 01 ʩʪʘʪʫʩ ʩʙʨʦʰʝʥ 

 

ʂʦʤʘʥʜʘ: $015(cr). ʆʪʚʝʪ: !010 

 

ʉʤ. ʪʘʢʞʝ ʩʪʨ 73. "ʉʙʨʦʩ ʩʪʘʪʫʩʘ ʤʦʜʫʣʷ" 
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12.12.  $AAF 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʇʆ. 

 

ʉʠʥʪʘʢʩʠʩ: $AAF[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

F - ʢʦʤʘʥʜʘ ʯʪʝʥʠʷ ʚʝʨʩʠʠ. 

ʆʪʚʝʪ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Name)[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ  

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

Data - ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʇʆ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $01F(cr). 

ɺʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ - 06.09.10 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʇʆ ï AD7F  
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12.13.  $AAM 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʠʤʝʥʠ ʤʦʜʫʣʷ. 

 

ʉʠʥʪʘʢʩʠʩ: $AAM[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

M - ʢʦʤʘʥʜʘ ʯʪʝʥʠʷ ʠʤʝʥʠ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Name)[CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ  

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

Name - ʠʤʷ ʤʦʜʫʣʷ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $01M(cr). 

ʆʪʚʝʪ: !017024. 

ʀʤʷ ʤʦʜʫʣʷ - 7024. ʕʪʦ ʠʤʷ ʘʥʘʣʦʛʘ. ʉʜʝʣʘʥʦ ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʘʥʘʣʦ-

ʛʦʤ I-7024. 

ʀʤʷ ʤʦʜʫʣʷ ʬʠʨʤʳ ʅʀʃ ɸʇ (RLDA) ʯʠʪʘʝʪʩʷ ʢʦʤʘʥʜʦʡ ^AAM . 
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12.14. ~AAO(Name) 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʠʤʝʥʠ ʤʦʜʫʣʷ. 

 

ʉʠʥʪʘʢʩʠʩ: ~AAO(Name)[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

O - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ;  

(Name)  - ʠʤʷ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA[CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ~01O7024(cr). 

ʆʪʚʝʪ: !01. 

 

ʋʩʪʘʥʦʚʣʝʥʦ ʠʤʷ ʤʦʜʫʣʷ 7024. 
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12.15. #AAN(Data)  

ʆʧʠʩʘʥʠʝ: ɺʳʚʦʜ ʯʠʩʣʘ ʚ ʢʘʥʘʣ N 

 

ʉʠʥʪʘʢʩʠʩ: #AAN(Data)[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

N - ʥʦʤʝʨ ʢʘʥʘʣʘ; 

(Data)  - ʚʳʚʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ (ʟʘʧʠʩʳʚʘʝʪʩʷ ʙʝʟ ʩʢʦʙʦʢ). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ >[CHK](cr); 

ʝʩʣʠ ʯʠʩʣʦ ʟʘ ʛʨʘʥʠʮʘʤʠ ʜʠʘʧʘʟʦʥʘ, ʪʦ ?[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʘ, ʪʦ ![CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $012  ʆʪʚʝʪ: !01300600 

ʏʪʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʷ ʧʦ ʘʜʨʝʩʫ 01, ʚʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ 0-20 ʤɸ, 

ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 9600, ʚʳʭʦʜ ʠʟʤʝʥʷʝʪʩʷ ʤʛʥʦʚʝʥʥʦ. 

 

ʂʦʤʘʥʜʘ: #010+05.000 ʆʪʚʝʪ: > 

ɸʜʨʝʩ 01, ʚ ʢʘʥʘʣ 0 ʚʳʚʦʜʠʪʩʷ ʯʠʩʣʦ 5.0 ʤɸ, ʚʳʚʝʜʝʥʦ ʫʩʧʝʰʥʦ. 

 

ʂʦʤʘʥʜʘ: #010+25.000 ʆʪʚʝʪ: ?01 

ɸʜʨʝʩ ʤʦʜʫʣʷ 01, ʚ ʢʘʥʘʣ 0 ʚʳʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ 25,0 ʤɸ, ʥʦ ʦʥʦ ʚʳʭʦʜʠʪ 

ʟʘ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ, ʧʦʵʪʦʤʫ ʥʘ ʚʳʭʦʜʝ ʫʩʪʘʥʦʚʠʪʩʷ 20 ʤɸ. 
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12.16. $AA0N 

ʆʧʠʩʘʥʠʝ: ɺʳʧʦʣʥʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʜʠʘʧʘʟʦʥʘ 0 ʤɸ ʠ -10 ɺ ʜʣʷ ʢʘʥʘʣʘ N 

(ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʞʘʤʧʝʨʝ, ʨʘʟʨʝʰʘʶʱʝʤ ʶʩʪʠ-

ʨʦʚʢʫ, ʩʤ. ʧ. 5.2.). 

 

ʉʠʥʪʘʢʩʠʩ: $AA0N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

0  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʶʩʪʠʨʫʝʤʦʛʦ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $0101  ʆʪʚʝʪ: !01 

ɺʳʧʦʣʥʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʜʠʘʧʘʟʦʥʘ 0 ʤɸ ʠʣʠ -10 ɺ ʢʘʥʘʣʘ 1 ʤʦʜʫʣʷ ʩ ʘʜʨʝ-

ʩʦʤ 01, ʚʳʧʦʣʥʝʥʦ ʫʩʧʝʰʥʦ. 
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12.17. $AA1N 

ʆʧʠʩʘʥʠʝ: ɺʳʧʦʣʥʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʜʠʘʧʘʟʦʥʘ 20 ʤɸ ʠ +10 ɺ ʜʣʷ ʢʘʥʘʣʘ 

N. 

 

ʉʠʥʪʘʢʩʠʩ: $AA0N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

1 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʶʩʪʠʨʫʝʤʦʛʦ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘ,̫ ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $0111  ʆʪʚʝʪ: !01 

ɺʳʧʦʣʥʝʥʠʝ ʶʩʪʠʨʦʚʢʠ ʜʠʘʧʘʟʦʥʘ 20 ʤɸ ʠʣʠ +10 ɺ ʢʘʥʘʣʘ 1 ʤʦʜʫʣʷ ʩ 

ʘʜʨʝʩʦʤ 01, ʚʳʧʦʣʥʝʥʦ ʫʩʧʝʰʥʦ. 
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12.18. $AA3NVV 

ʆʧʠʩʘʥʠʝ: ʇʦʜʩʪʨʦʡʢʘ ʧʨʠ ʁʩʪʠʨʦʚʢʝ ʢʘʥʘʣʘ N. 

 

ʉʠʥʪʘʢʩʠʩ: $AA3NVV[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

3 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʶʩʪʠʨʫʝʤʦʛʦ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

VV - ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ, ʟʘʜʘʶʱʝʝ ʚʝʣʠʯʠʥʫ ʠʟʤʝʥʝʥʠʷ ʚʳ-

ʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʪʦʢʘ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʶʩʪʠʨʦʚʢʠ. ɺʝʣʠʯʠʥʘ 

VV ʟʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʘ ʚʝʣʠʯʠʥʘ ʰʘʛʘ (ʮʝʥʘ ʜʝʣʝʥʠʷ) ʨʘʚʥʘ 

(5Ñ0,1) ʤɺ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʠʣʠ (5Ñ0,1) ʤɸ ʜʣʷ ʪʦʢʦʚʦʛʦ. ɺʝ-

ʣʠʯʠʥʘ VV ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 01 ʜʦ 5F ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʧʨʠʨʘɦ ʝʥʠʷ ʠʣʠ ʦʪ FF ʜʦ ɸ1 ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $01321F  ʆʪʚʝʪ: !01 

ʇʦʜʩʪʨʦʡʢʘ ʢʘʥʘʣʘ 2 ʤʦʜʫʣʷ ʩ ʘʜʨʝʩʦʤ 01 ʥʘ 31 ʛʨʘʜʘʮʠʶ, ʚʳʧʦʣʥʝʥʦ ʫʩ-

ʧʝʰʥʦ. 
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12.19. $AA4N 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ PowerOn ʜʣʷ ʢʘʥʘʣʘ N. ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʥʘ ʚʳʭʦʜʝ ʟʘʧʦʤʠʥʘʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ PowerOn. 

 

ʉʠʥʪʘʢʩʠʩ: $AA4N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

4 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: #012+00.000  ʆʪʚʝʪ: > 

ɺʳʚʝʜʝʥʦ ʟʥʘʯʝʥʠʝ 0,0 ʜʣʷ ʢʘʥʘʣʘ 2 ʤʦʜʫʣʷ ʩ ʘʜʨʝʩʦʤ 01. 

 

ʂʦʤʘʥʜʘ: $0142    ʆʪʚʝʪ: !01 

ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ PowerOn ʜʣʷ ʢʘʥʘʣʘ 2 ʤʦʜʫʣʷ 01, ʚʳʧʦʣʥʝʥʦ ʫʩʧʝʰ-

ʥʦ. ɿʥʘʯʝʥʠʝ PowerOn ʜʣʷ ʢʘʥʘʣʘ 2 ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʚʥʳʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʚʳʚʝʜʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 0,0. 

 



12.20. $AA6N  
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12.20. $AA6N 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦ ʢʦʤʘʥʜʝ #AAN(Data) ʚ 

ʢʘʥʘʣʝ N. 

 

ʉʠʥʪʘʢʩʠʩ: $AA6N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

6  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʶʩʪʠʨʫʝʤʦʛʦ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Data)[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: #012+00.000  ʆʪʚʝʪ: > 

ɺʳʚʝʜʝʥʦ ʟʥʘʯʝʥʠʝ 0,0 ʜʣʷ ʢʘʥʘʣʘ 2 ʤʦʜʫʣʷ ʩ ʘʜʨʝʩʦʤ 01. 

 

ʂʦʤʘʥʜʘ: $0162    ʆʪʚʝʪ: !01+00.000 

ɿʥʘʯʝʥʠʝ ʜʣʷ ʢʘʥʘʣʘ 2 ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʚʥʳʤ 0,0. 
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12.21. $AA7CiRrr  

ʆʧʠʩʘʥʠʝ:  ʋʩʪʘʥʦʚʢʘ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʢʘʥʘʣʘ  

ʉʠʥʪʘʢʩʠʩ: $AA7CiRrr, ʛʜʝ   

$- ʩʠʤʚʦʣ -ʨʘʟʜʝʣʠʪʝʣʴ;  

AA- ʘʜʨʝʩ (ʦʪ 00 ʜʦ  FF);  

ʉ- ʠʜʝʥʪʠʬʠʢʘʪʦʨ  ʢʦʤʘʥʜʳ; 

i - ʥʦʤʝʨ ʢʘʥʘʣʘ (0-F); 

R -  ʠʜʝʥʪʠʬʠʢʘʪʦʨ  ʢʦʤʘʥʜʳ; 

rr ï ʥʦʤʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʣʷ ʢʘʥʘʣʘ ʩ ʥʦʤʝʨʦʤ i, ʩʤ. ʧ.12.2 

çʂʦʜʳ ʚʳʭʦʜʥʳʭ ʜʠʘʧʘʟʦʥʦʚè; 

ʆʪʚʝʪ ʥʘ ʵʪʫ  ʢʦʤʘʥʜʫ :   

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA[CHK](cr);  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ  ?AA[CHK](cr).  

ɽʩʣʠ  ʠʤʝʣʠ  ʤʝʩʪʦ   ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ  ʦʰʠʙʢʠ  ʠʣʠ  ʦʰʠʙʢʠ  ʩʚʷʟʠ,  ʪʦ   

ʦʪʚʝʪʘ ʥʝʪ.  

ɿʜʝʩʴ    

AA - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ  ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ  FF);  

 

ʇʨʠʤʝʨ: 

  

ʂʦʤʘʥʜʘ: $017ʉ4R33.              ʆʪʚʝʪ: !01. 

ɼʣʷ 4-ʛʦ ʢʘʥʘʣʘ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʧʘʟʦʥ ʚʳʚʦʜʘ 33 (Ñ10 ɺ). 
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12.22. $AA8Ci 

ʆʧʠʩʘʥʠʝ:  ʏʪʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʡ ʢʘʥʘʣʘ ʩ ʥʦʤʝʨʦʤ i 

ʉʠʥʪʘʢʩʠʩ: $AA8Ci, ʛʜʝ   

$- ʩʠʤʚʦʣ -ʨʘʟʜʝʣʠʪʝʣʴ;  

AA- ʘʜʨʝʩ (ʦʪ 00 ʜʦ  FF);  

ʉ- ʠʜʝʥʪʠʬʠʢʘʪʦʨ  ʢʦʤʘʥʜʳ; 

i - ʥʦʤʝʨ ʢʘʥʘʣʘ (0-F), ʩʤ. ʧ.12.2 çʂʦʜʳ ʚʳʭʦʜʥʳʭ ʜʠʘʧʘʟʦʥʦʚè. 

 

 

ʆʪʚʝʪ ʥʘ ʵʪʫ  ʢʦʤʘʥʜʫ :   

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AACiRrr[CHK](cr);  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ  ?AA[CHK](cr).  

ɽʩʣʠ  ʠʤʝʣʠ  ʤʝʩʪʦ   ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ  ʦʰʠʙʢʠ  ʠʣʠ  ʦʰʠʙʢʠ  ʩʚʷʟʠ,  ʪʦ   

ʦʪʚʝʪʘ ʥʝʪ.  

ɿʜʝʩʴ    

AA - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ  ʤʦʜʫʣʷ (ʦ ʪ 00 ʜʦ  FF);  

ʉ- ʠʜʝʥʪʠʬʠʢʘʪʦʨ  ʢʦʤʘʥʜʳ. 

i - ʥʦʤʝʨ ʢʘʥʘʣʘ (0-F) 

R -  ʠʜʝʥʪʠʬʠʢʘʪʦʨ  ʢʦʤʘʥʜʳ. 

rr ï ʥʦʤʝʨ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦ ʢʘʥʘʣʫ ï i. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $018ʉ4       ʆʪʚʝʪ: !01C4R33 

ɺ ʢʘʥʘʣʝ ʩ ʥʦʤʝʨʦʤ 4 ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ 04 (Ñ10V) 
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12.23. $AA7N 

ʆʧʠʩʘʥʠʝ: ʇʨʦʯʝʩʪʴ ʟʥʘʯʝʥʠʝ PowerOn ʢʘʥʘʣʘ N 

 

ʉʠʥʪʘʢʩʠʩ: $AA7N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

7  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Data)[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

(Data) - ʟʥʘʯʝʥʠʝ, ʚʳʚʝʜʝʥʥʦʝ ʧʦʩʣʝʜʥʝʡ ʢʦʤʘʥʜʦʡ ʚʳʚʦʜʘ.  

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $0170  ʆʪʚʝʪ: !01+00.000 

ɿʥʘʯʝʥʠʝ PowerOn ʚ ʢʘʥʘʣʝ 0 ʧʦ ʘʜʨʝʩʫ 01 ʨʘʚʥʦ +00.000 
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12.24. $AA8N 

ʆʧʠʩʘʥʠʝ: ʉʯʠʪʘʪʴ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʥʘʣʝ N. ʀʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠ-

ʤʝʨ, ʯʪʦʙʳ ʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ 

ʥʘʨʘʩʪʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʉʠʥʪʘʢʩʠʩ: $AA8N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

8 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Data)[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

(Data) - ʟʥʘʯʝʥʠʝ, ʚʳʚʝʜʝʥʥʦʝ ʧʦʩʣʝʜʥʝʡ ʢʦʤʘʥʜʦʡ ʚʳʚʦʜʘ.  

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $012  ʆʪʚʝʪ: !01320614 

ʇʨʦʯʠʪʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʷ ʧʦ ʘʜʨʝʩʫ 01, ʝʛʦ ʚʳʭʦʜʥʦʡ ʜʠʘʧʘʟʦʥ ʦʪ 

0 ʜʦ 10 ɺ, ʠʥʞʝʥʝʨʥʳʝ ʝʜʠʥʠʮʳ, ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 9600, ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘ-

ʥʠʷ 1 ɺ/ʩ. 

 

ʂʦʤʘʥʜʘ: #010+10.000  ʆʪʚʝʪ: !01 

ʋʩʪʘʥʦʚʣʝʥ ʘʜʨʝʩ 01, ʢʘʥʘʣ 0, ʥʘʧʨʷʞʝʥʠʝ 10 ɺ,  ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ ʫʩ-

ʧʝʰʥʦ. 

 

ʂʦʤʘʥʜʘ: $0160  ʆʪʚʝʪ: !01+10.000 

ʇʨʦʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ 10 ɺ ʚ ʢʘʥʘʣʝ 0 ʤʦʜʫʣʷ 01, ʚʳʚʝʜʝʥʥʦʝ ʧʦʩʣʝʜʥʝʡ 

ʢʦʤʘʥʜʦʡ ʚʳʚʦʜʘ. 

 

ʂʦʤʘʥʜʘ: $0180  ʆʪʚʝʪ: !01+01.000 

ʇʨʦʯʠʪʘʥʦ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʥʘʣʝ 0 ʤʦʜʫʣʷ 01, ʨʘʚʥʦʝ 1 ɺ. 
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12.25. ^AAEV(ʇʘʨʦʣʴ) 

ʆʧʠʩʘʥʠʝ: ʈʘʟʨʝʰʝʥʠʝ/ʙʣʦʢʠʨʦʚʢʘ ʶʩʪʠʨʦʚʢʠ. 

 

ʉʠʥʪʘʢʩʠʩ: ^AAEV(ʇʘʨʦʣʴ)[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

E - ʢʦʤʘʥʜʘ ʨʘʟʨʝʰʝʥʠʝ/ʙʣʦʢʠʨʦʚʢʘ ʶʩʪʠʨʦʚʢʠ; 

V  - 1 - ʨʘʟʨʝʰʝʥʠʝ ʶʩʪʠʨʦʚʢʠ, 0 - ʙʣʦʢʠʨʦʚʢʘ ʶʩʪʠʨʦʚʢʠ. 

ʇʘʨʦʣʴ ï 8 ʩʠʤʚʦʣʦʚ (ʧʘʨʦʣʴ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʮʠʬʨ ʠ ʟʥʘʢʘ ʧʦʜʯʝʨʢʠʚʘʥʠʷ, ʧʨʦʯʠʝ ʩʠʤʚʦʣʳ ʥʝʜʦ-

ʧʫʩʪʠʤʳ ʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʦʰʠʙʦʯʥʳʝ). 

ʇʘʨʦʣʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʧʨʠ ʚʳʧʫʩʢʝ ʤʦʜʫʣʷ 00000000, ʜʦʣʞʝʥ ʙʳʪʴ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ʩʤʝʥʳ ʧʘʨʦʣʷ (ʩʤ. 12.37) ʟʘʤʝʥʝʥ ʥʘ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʶʩʪʠʨʦʚʢʫ (ʧʦʚʝʨʢʫ) ʠʟʜʝʣʠʷ.  

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA [CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: $010(cr)  ʆʪʚʝʪ: ?01 

"ʂʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ". ʄʦʜʫʣʴ ʥʝ ʛʦʪʦʚ ʢ ʶʩʪʠʨʦʚʢʝ. 

ʂʦʤʘʥʜʘ: ^01E1ABCD1234(cr) - "ʈʘʟʨʝʰʠʪʴ ʶʩʪʠʨʦʚʢʫ". ʇʘʨʦʣʴ: 

ABCD1234 

ʆʪʚʝʪ : !01 - "ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ". 

 

ʂʦʤʘʥʜʘ : $010(cr) - "ɺʳʧʦʣʥʠʪʴ ʶʩʪʠʨʦʚʢʫ". 

ʆʪʚʝʪ : !01 - "ʂʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ". 



12.26. ~**  
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12.26.  ~** 

ʆʧʠʩʘʥʠʝ: "Host OK" - ʩʠʛʥʘʣʳ, ʧʦʜʘʚʘʝʤʳʝ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ 

ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

 

ʉʠʥʪʘʢʩʠʩ: ~**[CHK](cr), ʛʜʝ 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʦʪʚʝʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 
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12.27.  ~AA0 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʩʪʘʪʫʩʘ ʤʦʜʫʣʷ. 

ʉʠʥʪʘʢʩʠʩ: ~AA0[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

0 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AASS[CHK](cr), 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

SS  - ʩʪʘʪʫʩ ʤʦʜʫʣʷ. ʉʪʘʪʫʩ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʕʇʇɿʋ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʩʙʨʦʰʝʥ ʪʦʣʴʢʦ ʢʦʤʘʥʜʦʡ ~AA1. ɹʘʡʪ ʩʪʘʪʫʩʘ ʤʦʜʫʣʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ 

ʩʪʨʫʢʪʫʨʫ: 

7 6 5 4 3 2 1 0 

*1 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ *2 ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

 *1 : ʉʪʘʪʫʩ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ (Host WDT ʩʪʘʪʫʩ). 

0- ʚʳʢʣʶʯʝʥ, 1- ʚʢʣʁʯʝʥ. 

 *2 : ʌʣʘʛ ʪʘʡʤʘʫʪʘ Host WDT: 0- ʫʩʪʘʥʦʚʣʝʥ, 1- ʩʥʷʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ~010(cr). 

ʆʪʚʝʪ: !0104. 

ʌʣʘʛ ʪʘʡʤʘʫʪʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʚʢʣʶʯʝʥ. 
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12.28. ~AA1  

ʆʧʠʩʘʥʠʝ: ʉʙʨʦʩ ʩʪʘʪʫʩʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ.  

 

ʉʠʥʪʘʢʩʠʩ: ~AA1[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

1 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA[CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ  ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ~010(cr). 

ʆʪʚʝʪ: !0104. 

ʌʣʘʛ ʪʘʡʤʘʫʪʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʫʩʪʘʥʦʚʣʝʥ. 

 

ʂʦʤʘʥʜʘ : ~011(cr) - "ʩʙʨʦʩʠʪʴ ʩʪʘʪʫʩ". ʆʪʚʝʪ : !01 

ʉʙʨʦʩʠʪʴ ʩʪʘʪʫʩ ʤʦʜʫʣʷ. 

 

ʂʦʤʘʥʜʘ : ~010(cr) ʆʪʚʝʪ : !0100 

ʌʣʘʛ ʪʘʡʤʘʫʪʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʩʙʨʦʰʝʥ. 
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12.29.  ~AA2 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʚʝʣʠʯʠʥʳ ʪʘʡʤʘʫʪʘ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ 

 

ʉʠʥʪʘʢʩʠʩ: ~AA2[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

2  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AAEVV[CHK](cr);  

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

E - ʩʪʘʪʫʩ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ; 

VV  - ʪʘʡʤʘʫʪ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ, ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʬʦʨʤʘʪʝ ʦʪ 

01 ʜʦ FF, ʩ ʰʘʛʦʤ ʯʝʨʝʟ 0,1 ʩʝʢ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ~012(cr). 

ʆʪʚʝʪ: !011FF 

ʊʘʡʤʘʫʪ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ ʫʩʪʘʥʦʚʣʝʥ ʠ ʨʘʚʝʥ 25,5 ʩʝʢʫʥ-

ʜʳ. 
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12.30. ~AA3EVV 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʪʘʡʤʘʫʪʘ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ. 

 

ʉʠʥʪʘʢʩʠʩ: ~AA3EVV[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

3  - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

E - ʩʪʘʪʫʩ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ (Host WDT): 0- ʚʳʢʣʶ-

ʯʝʥ, 1 - ʚʢʣʁʯʝʥ. 

VV - ʪʘʡʤʘʫʪ (ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ) WDT, ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʬʦʨʤʘ-

ʪʝ ʦʪ 01 ʜʦ FF, ʩ ʰʘʛʦʤ ʯʝʨʝʟ 0,1 ʩʝʢ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA[CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ~013164(cr) - "ɺʢʣʶʯʠʪʴ ʩʠʩʪʝʤʥʳʡ ʩʪʦʨʦʞʝʚʦʡ ʪʘʡʤʝʨ ʠ ʫʩʪʘ-

ʥʦʚʠʪʴ ʪʘʡʤʘʫʪ 10,0 ʩʝʢʫʥʜ". 

ʆʪʚʝʪ: !01. 

 

ʂʦʤʘʥʜʘ : ~012(cr) - "ʧʨʦʯʝʩʪʴ ʪʘʡʤʘʫʪ ʩʠʩʪʝʤʥʦʛʦ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ". 

ʆʪʚʝʪ : !0164 - "ʊʘʡʤʘʫʪ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ (WDT) ʨʘʚʝʥ 10,0 ʩʝʢʫʥʜ". 
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12.31. ~AA4N 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʢʘʥʘʣʘ N 

 

ʉʠʥʪʘʢʩʠʩ: ~AA4N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

4 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Data)[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

(Data) - ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʫʣʷ.  

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ~0140  ʆʪʚʝʪ: !01+00.000 

ɿʥʘʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʘʥʘʣʝ 0 ʧʦ ʘʜʨʝʩʫ 01 ʨʘʚʥʦ +0.0 
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12.32. ~AA5N 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʘ N. ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 

ʥʘ ʚʳʭʦʜʝ ʢʘʥʘʣʘ N ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʦʷʥʠʝ "Safe Value". 

 

ʉʠʥʪʘʢʩʠʩ: ~AA5N[CHK](cr), ʛʜʝ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

5 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ (ʦʪ 0 ʜʦ 3). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ: 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ !AA(Data)[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘʷ, ʪʦ ?AA[CHK](cr); 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: #010+05.000  ʆʪʚʝʪ: !01 

ʊʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʢʘʥʘʣʝ 0 ʤʦʜʫʣʷ ʩ ʘʜʨʝʩʦʤ 01 ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʚʥʳʤ 5ɺ 

 

~0150  ʆʪʚʝʪ: !01 

ʋʩʪʘʥʦʚʣʝʥʦ ʙʝʟʦʧʘʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 5.0 ɺ ʚ ʢʘʥʘʣʝ 0 ʤʦʜʫʣʷ ʧʦ ʘʜʨʝʩʫ 01, 

ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ ʫʩʧʝʰʥʦ. 
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12.33. ^AAM 

ʆʧʠʩʘʥʠʝ: ʉʯʠʪʘʪʴ ʠʤʷ ʤʦʜʫʣʷ ʬʠʨʤʳ RLDA.  

ʉʠʥʪʘʢʩʠʩ: *AAM[CHK](cr), ʛʜʝ 

* - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ; 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

M - - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA [CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: *01M(cr) - "ʉʯʠʪʘʪʴ RLDA ʠʤʷ ʤʦʜʫʣʷ". 

ʆʪʚʝʪ: !AA NS-8TI. 
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12.34. ^AAO(NAME) 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʠʪʴ ʠʤʷ ʤʦʜʫʣʷ ʬʠʨʤʳ RLDA.  

ʉʠʥʪʘʢʩʠʩ: *AAO(NAME)[CHK](cr), ʛʜʝ 

* - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣ;ɹ 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

O - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

NAME - ʠʤʷ ʤʦʜʫʣʷ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: *01ONS-8TI(cr) - "ʋʩʪʘʥʦʚʠʪʴ RLDA ʠʤʷ ʤʦʜʫʣʷ". 

ʆʪʚʝʪ: !AA . 
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12.35. ^AAL 

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʥʦʤʝʨʘ ʢʘʥʘʣʘ, ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʥʘ ʜʠʩʧʣʝʝ. 

ʉʠʥʪʘʢʩʠʩ: ^AAL[CHK](cr), ʛʜʝ 

^ - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ; 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

L - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AAN[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʩʧʣʝʝ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: *01L(cr)   ʆʪʚʝʪ: !13 

ʅʘ ʜʠʩʧʣʝʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʜʘʥʥʳʝ ʪʨʝʪʴʝʛʦ ʢʘʥʘʣʘ. 



12.36. ^AALN   
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12.36. ^AALN 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʥʦʤʝʨʘ ʢʘʥʘʣʘ, ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʥʘ ʜʠʩʧʣʝʝ. 

 

ʉʠʥʪʘʢʩʠʩ: ^AALN[CHK](cr), ʛʜʝ 

^ - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ; 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

L - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

N - ʥʦʤʝʨ ʢʘʥʘʣʘ. 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA[CHK](cr); 

ʝʩʣʠ ʢʦʤʘʥʜʘ ʦʰʠʙʦʯʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF); 

N  - ʥʦʤʝʨ ʢʘʥʘʣʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʩʧʣʝʝ. 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ^01L2(cr)   ʆʪʚʝʪ: !01 

ʅʘ ʜʠʩʧʣʝʝ ʪʝʧʝʨʴ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʘʥʥʳʝ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ. 
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12.37. ^AAʉ(ʇʘʨʦʣʴ) 

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʥʦʚʦʛʦ ʧʘʨʦʣʷ (ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʨʘʟʨʝʰʝʥʠʷ ʶʩʪʠʨʦʚʢʠ, ʧ. 12.25)  

 

ʉʠʥʪʘʢʩʠʩ: ^AAʉ(ʇʘʨʦʣʴ)[CHK](cr), ʛʜʝ 

^ - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ; 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

ʉ - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

ʇʘʨʦʣʴ ï 8 ʩʠʤʚʦʣʦʚ (ʧʘʨʦʣʴ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʮʠʬʨ ʠ ʟʥʘʢʘ ʧʦʜʯʝʨʢʠʚʘʥʠʷ, ʧʨʦʯʠʝ ʩʠʤʚʦʣʳ ʥʝʜʦ-

ʧʫʩʪʠʤʳ ʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʦʰʠʙʦʯʥʳʝ). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA[CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ^01C12345678(cr)   ʆʪʚʝʪ: !01 

ʋʩʪʘʥʦʚʣʝʥ ʥʦʚʳʡ ʧʘʨʦʣʴ 12345678. 



12.38. ^AAK   
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12.38. ^AAK  

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʩʯʝʪʯʠʢʘ ʦʪʚʝʪʦʚ ʥʘ ʢʦʤʘʥʜ .r  

 

ʉʠʥʪʘʢʩʠʩ: ^AAK[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

K - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʢʦʤʘʥʜʫ:  

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ - ʪʦ > (Data)[CHK](cr); 

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr), 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ ʥʝ 

ʙʫʜʝʪ. 

ɿʜʝʩʴ: 

(Data)  - ʧʷʪʴ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ ʦʪʦʙʨʘʞʘʶʱʠʭ ʟʥʘʯʝʥʠʝ ʩʯʝʪʯʠʢʘ (ʦʪ 

00000 ʜʦ 65535); 

ʉʯʝʪʯʠʢ ʫʯʠʪʳʚʘʝʪ ʪʦʣʴʢʦ ʢʦʤʘʥʜʳ ʥʘ ʢʦʪʦʨʳʝ ʦʪʧʨʘʚʣʝʥ ʦʪʚʝʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ (ʧʦʣʫʯʝʥ ʦʪʚʝʪ ?AA). ɽʩʣʠ ʧʦʣʫʯʝʥʘ 

ʙʝʟʘʜʨʝʩʥʘʷ ʢʦʤʘʥʜʘ (ʥʘʧʨʠʤʝʨ ~**), ʩʯʝʪʯʠʢ ʝʝ ʫʯʠʪʳʚʘʪʴ ʥʝ ʙʫʜʝʪ. 

 

ʇʨʠʤʝʨ 

ʂʦʤʘʥʜʘ: ^01K(cr) ʆʪʚʝʪ: !0100089 

ʄʦʜʫʣʴ ʦʪʚʝʪʠʣ ʥʘ 89 ʢʦʤʘʥʜ. 
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12.39. ^AAZ  

ʆʧʠʩʘʥʠʝ: ʏʪʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʚʝʪʘ ʧʦ 

RS485.  

 

ʉʠʥʪʘʢʩʠʩ: ^AAZ[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

Z - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ. 

 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʢʦʤʘʥʜʫ:  

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ - ʪʦ !AAVV [CHK](cr); 

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr), 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ ʥʝ 

ʙʫʜʝʪ. 

ɿʜʝʩʴ: 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

VV  - ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʚʝʪʘ ʧʦ RS485 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʦʪ 00 ʜʦ FF); 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ^01Z(cr) ʆʪʚʝʪ: !0132 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʚʝʪʘ ʧʦ RS485 ʩʦʩʪʘʚʣʷʝʪ 50 

ʤʩ (0x32). 

 



12.40. ^AAZVV   

 

NS-4AO 85 

 

12.40. ^AAZVV  

ʆʧʠʩʘʥʠʝ: ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʠ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʚʝʪʘ 

ʧʦ RS485.  

 

ʉʠʥʪʘʢʩʠʩ: ^AAZVV[CHK](cr), ʛʜʝ  

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

Z - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

VV  - ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʚʝʪʘ ʧʦ RS485 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʦʪ 00 ʜʦ FF). 

 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʢʦʤʘʥʜʫ:  

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ - ʪʦ !AA[CHK](cr); 

- ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr), 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ ʥʝ 

ʙʫʜʝʪ. 

ɿʜʝʩʴ: 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ^01Z00(cr) ʆʪʚʝʪ: !01 

ʋʩʪʘʥʦʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʜʝʨʞʢʫ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʦʪʚʝʪʘ ʧʦ RS485  

0 ʤʩ. 



12. ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ  
 

86 NS-4AO  

 

12.41. ^AAR(ʇʘʨʦʣʴ) 

ʆʧʠʩʘʥʠʝ: ʩʙʨʦʩ ʚ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ  

ʉʠʥʪʘʢʩʠʩ: ^AAR(ʇʘʨʦʣʴ)[CHK](cr), ʛʜʝ 

^ - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ; 

AA - ʘʜʨʝʩ (ʦʪ 00 ʜʦ FF); 

R - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʤʘʥʜʳ; 

ʇʘʨʦʣʴ ï 8 ʩʠʤʚʦʣʦʚ (ʧʘʨʦʣʴ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʪʦʣʴʢʦ ʠʟ ʟʘʛʣʘʚʥʳʭ ʙʫʢʚ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʮʠʬʨ ʠ ʟʥʘʢʘ ʧʦʜʯʝʨʢʠʚʘʥʠʷ, ʧʨʦʯʠʝ ʩʠʤʚʦʣʳ ʥʝʜʦ-

ʧʫʩʪʠʤʳ ʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʦʰʠʙʦʯʥʳʝ). 

 

ʆʪʚʝʪ ʤʦʜʫʣʷ ʥʘ ʵʪʫ ʢʦʤʘʥʜʫ:  

ʝʩʣʠ ʢʦʤʘʥʜʘ ʚʳʧʦʣʥʝʥʘ, ʪʦ  !AA[CHK](cr); 

ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʝʥʘ, ʪʦ ?AA[CHK](cr). 

ɽʩʣʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠʣʠ ʦʰʠʙʢʠ ʩʚʷʟʠ, ʪʦ ʦʪʚʝʪʘ 

ʥʝʪ. 

ɿʜʝʩʴ 

! - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

? - ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʥʦʡ ʢʦʤʘʥʜʝ; 

AA  - ʘʜʨʝʩ ʦʪʚʝʪʠʚʰʝʛʦ ʤʦʜʫʣʷ (ʦʪ 00 ʜʦ FF). 

 

ʇʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: ^01R12345678(cr)   ʆʪʚʝʪ: !01 

ʄʦʜʫʣʴ ʩʙʨʦʰʝʥ ʚ ʟʘʚʦʜʩʢʠʝ ʥʘʩʪʨʦʡʢʠ: 

ʘʜʨʝʩ ʤʦʜʫʣʷ ï 0x01; 

ʩʢʦʨʦʩʪʴ ʩʚʷʟʠ - 0x06 (9600 ʙʠʪ/ʩ); 

ʦʙʱʠʡ ʜʠʘʧʘʟʦʥ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ - 0x33; 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ - 0x33; 

ʬʦʨʤʘʪ ʦʙʤʝʥʘ - 0x00; 

ICP ʠʤʷ ʤʦʜʫʣʷ ï 7024; 



12.41. ^AAR(ʇʘʨʦʣʴ)  
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RLDA ʠʤʷ ʤʦʜʫʣʷ ï NL4AO; 

ʟʥʘʯʝʥʠʝ Power On ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ - 0x00; 

ʩʪʘʪʫʩ ʤʦʜʫʣʷ - 0x00; 

ʪʘʡʤ-ʘʫʪ ʩʪʦʨʦʞʝʚʦʛʦ ʪʘʡʤʝʨʘ - 0xFF; 

ʟʘʜʝʨʞʢʘ ʦʪʚʝʪʘ ʥʘ ʢʦʤʘʥʜʫ - 0x00; 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʶʩʪʠʨʦʚʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʠ ʜʠʘʧʘʟʦʥʘ ï (ʩʤʝʱʝʥʠʷ 0, 

ʜʠʘʧʘʟʦʥʘ 1) ; 

ʧʘʨʦʣʴ ï 00000000. 

 



12. ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ  
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12.42. ʉʧʠʩʦʢ ʩʪʘʥʜʘʨʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʜʘʥʳ ʩʩʳʣʢʠ 

ɻʆʉʊ 22261-94 
ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʚʝ-

ʣʠʯʠʥ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ɻʆʉʊ 25861-83 

ʊʨʝʙʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. ʄʘʰʠʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪ-

ʢʠ ʜʘʥʥʳʭ 

ɻʆʉʊ 23222-88 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʧʠʩʘʥʥʦʡ 

ʬʫʥʢʮʠʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʊʨʝʙʦʚʘʥʠʷ  ʢ ʥʦʨ-

ʤʠʨʦʚʘʥʠʶ. ʆʙʱʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ 

ɻʆʉʊ 8.395-80 ʅʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʧʦʚʝʨʢʝ 

 

 

 


