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I-2 

ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ. ʇʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ 

ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʝʪ ʧʨʦʜʫʢʪ, ʠ ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ. 

ʇʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʙʝʟ ʩʥʠʞʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  
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ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʨʠʥʮʠʧʘʤʠ ʨʘʙʦʪʳ, ʧʨʘʚʠʣʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

Promobot M13. 

ʈʫʢʦʚʦʜʩʪʚʦ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʤʧʣʝʢʩʝ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʤʦʥʪʘʞʫ, 

ʜʝʤʦʥʪʘʞʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʦʙʩʣʫʞʠʚʘʥʠʶ, ʦʧʠʩʘʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

ῐ ʦʧʝʨʘʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ Promobot M13; 

ῐ ʠʥʞʝʥʝʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʥʘʩʪʨʦʡʢʫ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʫ 

Promobot M13; 

ῐ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ ʠ 

ʧʨʦʚʝʨʢʫ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ Promobot M13. 

ɼʦʢʫʤʝʥʪ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʙʦʪʝ ʩ Promobot M13. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʘʮʝʣʝʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʧʠʱʝʚʦʡ, ʭʠʤʠʯʝʩʢʦʡ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ, 

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ, ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʝ, ʜʨʫʛʠʭ ʩʬʝʨʘʭ.  

Promobot M13 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ ʪʘʢʞʝ 

ʚʭʦʜʷʪ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʫʧʨʘʚʣʷʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

Promobot M13 ʠʟʛʦʪʦʚʣʝʥ ʧʦ ʊʋ 28.99.39-006-40897141-2024. ʇʦ 

ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ Promobot M13 ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʘʧʧʘʨʘʪʫʨʳ 1 ʢʣʘʩʩʘ ʧʦ 

ɻʆʉʊ IEC 60204-1. 

ʂʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ Promobot M13 ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪʘʤʠ 

ʊʈ ʊʉ 004/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè, ʊʈ ʊʉ 010/2011 çʆ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷè, ʊʈ ʊʉ 020/2011 çʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè. 
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ʉʚʝʜʝʥʠʷ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ: ʆʆʆ çʇʈʆʄʆɹʆʊè 

ʖʨʠʜʠʯʝʩʢʠʡ ʘʜʨʝʩ: 614066, ʈʦʩʩʠʷ, ʛ. ʇʝʨʤʴ, ʐʦʩʩʝ ʂʦʩʤʦʥʘʚʪʦʚ, ʩʪʨ.111ɸ, 

ʧʦʤ. 6 

ʌʘʢʪʠʯʝʩʢʠʡ ʘʜʨʝʩ: 614066, ʈʦʩʩʠʷ, ʛ. ʇʝʨʤʴ, ʐʦʩʩʝ ʂʦʩʤʦʥʘʚʪʦʚ, ʩʪʨ.111ɸ, 

ʧʦʤ. 6 

ʊʝʣʝʬʦʥ: +7 (342) 257-80-85 

ɽ-mail: info@promo-bot.ru 

ʉʘʡʪ: https://promo-bot.ru/ 

mailto:info@promo-bot.ru
https://promo-bot.ru/
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ʆʇʈɽɼɽʃɽʅʀʗ, ʆɹʆɿʅɸʏɽʅʀʗ ʀ ʉʆʂʈɸʑɽʅʀʗ  

ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ 

ʪʝʨʤʠʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ: 

Promobot M13 / 

ʂʦʤʧʣʝʢʩ 

ï ʨʦʙʦʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʩ ʢʦʥʪʫʨʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ Promobot M13. 

ʇʆ ï ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʇʨʠʣʦʞʝʥʠʝ 

Promobot M Control/ 

ʇʨʠʣʦʞʝʥʠʝ 

ï ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʤʘʥʠʧʫʣʷʪʦʨʘ Promobot M13. 

ʇʋ ï ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʇ ï ʩʝʨʚʦʧʨʠʚʦʜ. 

ʎʊʀ ï ʮʝʥʪʨʘʣʴʥʘʷ ʪʦʯʢʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʏʇʋ ï ʯʠʩʣʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 
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I.  ʕʂʉʇʃʋɸʊɸʎʀʗ, ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ ʀ 

ɹɽɿʆʇɸʉʅʆʉʊʔ PROMOBOT M13 

1 ʆʇʀʉɸʅʀɽ ʀ ʈɸɹʆʊɸ 

1.1 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ Promobot M13 

1.1.1 ʅʘʟʥʘʯʝʥʠʝ 

ʈʦʙʦʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʩ ʢʦʥʪʫʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ Promobot M13 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʄʘʥʠʧʫʣʷʪʦʨ ʩ ʰʝʩʪʴʶ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʪʦʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʦʙʲʝʢʪʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

Promobot M13 ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʥʘʩʪʢʠ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ: 

ῐ ʩʚʘʨʢʘ (ʧʝʨʝʤʝʱʝʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ); 

ῐ ʧʝʨʝʤʝʱʝʥʠʝ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʮʝʥʥʦʩʪʝʡ; 

ῐ ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʠ ʜʝʪʘʣʝʡ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʟʘʛʨʫʟʢʘ ʠʣʠ ʚʳʛʨʫʟʢʘ 

ʜʝʪʘʣʝʡ ʚ ʩʪʘʥʢʠ ʩ ʏʇʋ, ʣʠʪʴʝʚʳʝ ʤʘʰʠʥʳ, ʧʨʝʩʩʳ; ʨʘʙʦʪʘ ʩ ʪʷʞʝʣʳʤʠ 

ʟʘʛʦʪʦʚʢʘʤʠ); 

ῐ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ: ʟʘʯʠʩʪʢʘ, ʧʦʣʠʨʦʚʢʘ, ʰʣʠʬʦʚʢʘ 

(ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʜʝʬʝʢʪʦʚ ʙʣʘʛʦʜʘʨʷ ʪʦʯʥʦʤʫ ʧʦʚʪʦʨʝʥʠʶ 

ʧʨʦʬʠʣʷ ʠʟʜʝʣʠʷ), ʬʨʝʟʝʨʦʚʢʘ (ʚʳʧʦʣʥʝʥʠʝ ʯʝʨʥʦʚʦʡ ʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʭ ʟʘʛʦʪʦʚʦʢ); 

ῐ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ (3D-ʩʢʘʥʠʨʦʚʘʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʛʝʦʤʝʪʨʠʠ ʜʝʪʘʣʝʡ, 

ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ; ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʝʚʝʨʩ-ʠʥʞʠʥʠʨʠʥʛʝ ʠ ʮʠʬʨʦʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ); 
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ῐ ʥʘʥʝʩʝʥʠʝ ʞʠʜʢʦʩʪʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ: ʢʣʝʡ, ʢʨʘʩʢʘ, ʛʝʨʤʝʪʠʢ ʠ ʧʨʦʯʝʝ; 

ῐ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʘʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʣʷ 

ʦʪʨʘʙʦʪʢʠ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ; 

ῐ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʳʩʪʘʚʢʘʭ, 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚ ʰʦʫʨʫʤʘʭ. 

1.1.2 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Promobot M13 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Promobot M13 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʤʘʥʠʧʫʣʷʪʦʨʘ 6 

ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʢʛ 13 

ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʎʊʀ), ʤ/ʩ 

1 

ʉʨʝʜʥʷʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ, ʥʝ ʭʫʞʝ, ʤʤ 0,05 

ʈʘʙʦʯʠʡ ʨʘʜʠʫʩ ʦʪ ʦʩʠ ʦʩʥʦʚʘʥʠʷ (ʨʘʙʦʯʘʷ ʟʦʥʘ), ʤʤ ʦʪ 150 ʜʦ 1300 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʩʫʩʪʘʚʦʚ*, ʛʨʘʜʫʩ ±358 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʤʘʥʠʧʫʣʷʪʦʨʘ IP56 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʥʝ ʙʦʣʝʝ 

ɼʣʠʥʘ, ʤʤ 

ʐʠʨʠʥʘ, ʤʤ 

ɺʳʩʦʪʘ, ʤʤ 

 

 1696 

 546 

 262 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ), ʥʝ ʙʦʣʝʝ 

ɼʣʠʥʘ, ʤʤ 

ʐʠʨʠʥʘ, ʤʤ 

ɺʳʩʦʪʘ, ʤʤ 

 

  

 540 

 1008 

 403 
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ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʫʧʘʢʦʚʢʝ, ʥʝ ʙʦʣʝʝ 

ɼʣʠʥʘ, ʤʤ 

ʐʠʨʠʥʘ, ʤʤ 

ɺʳʩʦʪʘ, ʤʤ 

 

1139 

660 

605 

ʄʘʩʩʘ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʥʝ ʙʦʣʝʝ, ʢʛ 66 

ʄʘʩʩʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʧʘʢʦʚʢʝ, ʥʝ 

ʙʦʣʝʝ, ʢʛ 

75 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ IP44 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʝ ʙʦʣʝʝ 

ɼʣʠʥʘ, ʤʤ 

ʐʠʨʠʥʘ, ʤʤ 

ɺʳʩʦʪʘ, ʤʤ 

 

693 

279 

592 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʧʘʢʦʚʢʝ, ʥʝ ʙʦʣʝʝ 

ɼʣʠʥʘ, ʤʤ 

ʐʠʨʠʥʘ, ʤʤ 

ɺʳʩʦʪʘ, ʤʤ 

 

747 

362 

649 

ʄʘʩʩʘ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʝ ʙʦʣʝʝ, ʢʛ 25 

ʄʘʩʩʘ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʧʘʢʦʚʢʝ, ʥʝ ʙʦʣʝʝ, ʢʛ 27 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ IP54 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʝ ʙʦʣʝʝ 

ɼʣʠʥʘ, ʤʤ 

ʐʠʨʠʥʘ, ʤʤ 

ɺʳʩʦʪʘ, ʤʤ 

 

392 

227 

52 

ʄʘʩʩʘ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʥʝ ʙʦʣʝʝ, ʢʛ 3 

ʊʝʤʧʝʨʘʪʫʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ, ÁC ʦʪ +5 ʜʦ +50 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘʷ (ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ), % 80 

ʅʦʤʠʥʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ɺʪ 2500 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʩʙʦʨʝ 

230 ɺ AC, ʥʝ ʙʦʣʝʝ, ɺʪ 

3600 
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ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʤʘʥʠʧʫʣʷʪʦʨʘ 

48 ɺ DC, ɺʪ 

3200 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ 

12 ɺ DC, ɺʪ 

10 

ʈʝʩʫʨʩ, ʥʝ ʤʝʥʝʝ, ʯʘʩʦʚ 10000 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʨʠ 25 °C (ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ), ʥʝ 

ʙʦʣʝʝ, % 

80 

ʈʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ SF812B/S8 

ʀʥʪʝʨʬʝʡʩ ʤʝʭʘʥʠʯʝʩʢʠʡ ʬʣʘʥʝʮ ʢʨʫʛʣʳʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ ʈ 60.3.4.1-2017/ʀʉʆ 

9409-1:2004, ʠʩʧʦʣʥʝʥʠʝ 63-

4-ʄ6 

 ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ 

ʉʦʩʪʘʚ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ῐ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ; 

ῐ ʧʣʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ῐ ʧʣʘʪʘ ʢʦʤʧʝʥʩʘʮʠʠ; 

ῐ ʙʣʦʢʠ ʧʠʪʘʥʠʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ 

ʇʨʦʮʝʩʩʦʨ 4-ʷʜʝʨʥʳʡ ʩ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʦʡ 3,3/4,3 ɻɻʮ 

ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʥʝ ʤʝʥʝʝ, ɻʙ 16 

ʉʪʘʥʜʘʨʪʳ Wi-Fi IEEE 802.11ac, IEEE 802.11n, 

IEEE 802.11g, IEEE 802.11b, 

IEEE 802.11a, Wi-Fi Direct 

ʏʘʩʪʦʪʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ɻɻʮ 2,4; 5 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʥʝ ʤʝʥʝʝ, ɻʙ 120 
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ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʉʝʨʚʠʩʥʘʷ ʧʘʥʝʣʴ ῐ 1 ʨʘʟʲʝʤ ʚʭʦʜʥʦʛʦ 

ʧʠʪʘʥʠʷ 230 ɺ 50 ɻʮ; 

ῐ 1 ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

ῐ 1 ʨʘʟʲʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴ ῐ 11 ʨʘʟʲʝʤʥʳʭ ʢʣʝʤʤʥʠʢʦʚ 

15EDGVC-3.5-08P-14; 

ῐ 1 ʨʘʟʲʝʤʥʳʡ ʢʣʝʤʤʥʠʢ 

15EDGVC-3.5-04P-14; 

ῐ 2 ʨʘʟʲʝʤ USB ʪʠʧ A ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

ῐ 1 ʨʘʟʲʝʤ Ethernet ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʡ 

ʩʝʪʠ; 

ῐ 1 ʨʘʟʲʝʤ HDMI ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʤʦʥʠʪʦʨʘ 

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ʈʘʟʨʝʰʝʥʠʝ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ, ʪʦʯʝʢ 1280×800 

ɼʠʘʛʦʥʘʣʴ ʵʢʨʘʥʘ, ʜʶʡʤ 10,1 

*  ɺ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʫʢʘʟʘʥ ʧʦʣʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʜʚʠʞʝʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʘ. ɼʦʩʪʫʧʥʳʡ ʜʠʘʧʘʟʦʥ 

ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʩʘʤʦʢʦʣʣʠʟʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 
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ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ Promobot M13 (ʩʤ. ʈʠʩʫʥʦʢ I-1). 

 

ʈʠʩʫʥʦʢ I-1 ï ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ Promobot M13, ʛʜʝ: 

ʘ) ʤʘʥʠʧʫʣʷʪʦʨ, ʙ) ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ, ʚ) ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 
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1.1.3 ʉʦʩʪʘʚ 

ʆʙʱʠʡ ʚʠʜ Promobot M13 (ʩʤ. ʈʠʩʫʥʦʢ I-2). 

 

ʈʠʩʫʥʦʢ I-2 ï ʆʙʱʠʡ ʚʠʜ Promobot M13 

ɺ ʢʦʤʧʣʝʢʪ Promobot M13 ʚʭʦʜʠʪ:  

ῐ ʤʘʥʠʧʫʣʷʪʦʨ Promobot M13; 

ῐ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ Promobot M13; 

ῐ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ Promobot M13; 

ῐ ʚʩʪʨʦʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Promobot M Control; 

ῐ ʢʦʤʧʣʝʢʪ ʢʘʙʝʣʝʡ; 

ῐ ʧʘʩʧʦʨʪ; 

ῐ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ῐ ʣʠʩʪ ʦʧʠʩʠ ʧʦʩʪʘʚʢʠ. 
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1.1.4 ʄʘʨʢʠʨʦʚʢʘ 

ʄʘʨʢʠʨʦʚʢʘ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʵʪʠʢʝʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʧʘʢʦʚʢʝ 

Promobot M13, ʘ ʪʘʢʞʝ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ, ʰʢʘʬʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʳʝ ʵʪʠʢʝʪʢʠ (ʩʤ. ʈʠʩʫʥʦʢ I-3) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʙʦʢʦʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʧʘʢʦʚʦʢ. 

 

ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩʫʥʦʢ I-3 ï ʊʨʘʥʩʧʦʨʪʥʳʝ ʵʪʠʢʝʪʢʠ, ʛʜʝ: ʘ) ʵʪʠʢʝʪʢʘ ʥʘ ʦʙʱʝʡ ʫʧʘʢʦʚʢʝ 

Promobot M13, ʙ) ʵʪʠʢʝʪʢʘ ʥʘ ʫʧʘʢʦʚʢʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʚ) ʵʪʠʢʝʪʢʘ 

ʥʘ ʫʧʘʢʦʚʢʝ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ 
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ʕʪʠʢʝʪʢʠ ʢʦʤʧʣʝʢʩʘ (ʩʤ. ʈʠʩʫʥʦʢ I-4) ʠʤʝʶʪ ʦʙʱʠʡ ʬʦʨʤʘʪ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ: ʫ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ï ʥʘ ʦʩʥʦʚʘʥʠʠ, ʫ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ï ʥʘ ʙʦʢʦʚʦʡ ʧʘʥʝʣʠ, ʫ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ï ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ. 

 

ʘ) 

 

ʚ) 

 

ʙ) 

ʈʠʩʫʥʦʢ I-4 ï ʄʘʨʢʠʨʦʚʢʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʤʧʣʝʢʩʘ, ʛʜʝ: ʘ) ʤʘʥʠʧʫʣʷʪʦʨ, ʙ) ʰʢʘʬ 

ʫʧʨʘʚʣʝʥʠʷ, ʚ) ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

1.1.5 ʋʧʘʢʦʚʢʘ 

ʋʧʘʢʦʚʢʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʢʦʤʧʣʝʢʪʦʤ ʢʘʙʝʣʝʡ 

(ʩʤ. ʈʠʩʫʥʦʢ I-5) ʚʳʧʦʣʥʝʥʘ ʠʟ ʛʦʬʨʦʢʘʨʪʦʥʘ ʩ ʣʦʞʝʤʝʥʪʘʤʠ. ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʫʧʘʢʦʚʢʝ ʠʟ ʛʦʬʨʦʢʘʨʪʦʥʘ ʩ ʣʦʞʝʤʝʥʪʘʤʠ. 
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ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ I-5 ï ʋʧʘʢʦʚʢʘ, ʛʜʝ: ʘ) ʫʧʘʢʦʚʢʘ ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʠ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʙ) ʫʧʘʢʦʚʢʘ ʩʦ ʰʢʘʬʦʤ ʫʧʨʘʚʣʝʥʠʷ 

1.2 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ Promobot M13 

1.2.1 ʄʘʥʠʧʫʣʷʪʦʨ 

ʄʘʥʠʧʫʣʷʪʦʨ Promobot M13 (ʩʤ. ʈʠʩʫʥʦʢ I-6) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 

ῐ ʦʩʥʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʥʠʧʫʣʷʪʦʨʘ; ʚʥʫʪʨʠ ʦʩʥʦʚʘʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʤʝʥʪʳ ʢʦʤʤʫʪʘʮʠʠ; 

ῐ ʉʇ1 ï ʧʦʚʦʨʦʪʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʨʘʱʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚʦʢʨʫʛ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ; 

ῐ ʉʇ2 ï ʧʣʝʯʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʚʠʞʝʥʠʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ; 

ῐ ʉʇ3 ï ʧʨʝʜʧʣʝʯʴʝ, ʩʦʝʜʠʥʝʥʥʦʝ ʩ ʧʣʝʯʦʤ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ; 

ῐ ʉʇ4, ʉʇ5 ʠ ʉʇ6 ï ʟʘʧʷʩʪʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʨʠʝʥʪʘʮʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ 

ʟʘʭʚʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; 
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ῐ ʬʣʘʥʝʮ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʭʚʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ I-6 ï ʄʘʥʠʧʫʣʷʪʦʨ Promobot M13 
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ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʩʤ. ʈʠʩʫʥʦʢ I-7). 

 

ʈʠʩʫʥʦʢ I-7 ï ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʂʘʞʜʳʡ ʉʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʟʝʣ ʚ ʢʦʨʧʫʩʝ, ʩʦʜʝʨʞʘʱʠʡ: 

ῐ ʵʣʝʢʪʨʦʤʦʪʦʨ; 

ῐ ʨʝʜʫʢʪʦʨ; 

ῐ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʘʩʩʠʚʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ; 

ῐ ʫʧʨʘʚʣʷʶʱʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ; 

ῐ ʩʠʩʪʝʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʉʇ; 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʤʘʥʠʧʫʣʷʪʦʨʘ ʨʘʙʦʪʘʝʪ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʝʨʚʦʧʨʠʚʦʜʦʚ. ʂʘʞʜʘʷ ʦʩʴ ʫʧʨʘʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʳʤ ʙʝʩʢʦʣʣʝʢʪʦʨʥʳʤ ʵʣʝʢʪʨʦʤʦʪʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪ ʜʚʠʞʝʥʠʝ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ. 
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ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʜʚʠʞʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʣʥʦʚʳʭ ʨʝʜʫʢʪʦʨʦʚ 

ʠ ʩʠʩʪʝʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʥʢʦʜʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ ʪʦʢʘ.  

ʈʘʙʦʯʘʷ ʟʦʥʘ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʩʤ. ʈʠʩʫʥʦʢ I-8), ʜʦʩʪʠʛʘʝʪ 1300 ʤʤ ʦʪ ʦʩʠ ʉʇ2 ʜʦ ʦʩʠ 

ʬʣʘʥʮʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ I-8 ï ʈʘʙʦʯʘʷ ʟʦʥʘ ʤʘʥʠʧʫʣʷʪʦʨʘ 

1.2.2 ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ  

ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ Promobot M13 (ʩʤ. ʈʠʩʫʥʦʢ I-9) ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʧʦʟʚʦʣʷʝʪ 

ʤʘʥʠʧʫʣʷʪʦʨʫ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʚʥʝʰʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʪ ʛʨʫʧʧʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ï 

ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ. ɺʩʝ ʚʥʝʰʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩ ̫

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜʳ ʨʘʟʥʳʭ ʜʠʘʤʝʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʱʠʪʫ ʢʦʨʧʫʩʘ 

ʰʢʘʬʘ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʳʣʠ ʠ ʞʠʜʢʦʩʪʝʡ (ʩʤ. ʈʠʩʫʥʦʢ I-15). 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʦʣʦʞʝʥʠʝ ʨʘʟʲʝʤʦʚ ʠ ʛʝʨʤʦʚʚʦʜʦʚ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ (ʩʤ. ʈʠʩʫʥʦʢ I-15). 
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ʈʠʩʫʥʦʢ I-9 ï ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ Promobot M13 

1.2.3 ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ʇʋ Promobot M13 (ʩʤ. ʈʠʩʫʥʦʢ I-10) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ 

ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ. ʇʋ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʥʘʩʪʨʦʡʢʫ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ, ʚʚʦʜ ʧʨʦʛʨʘʤʤ, ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. 

 

ʈʠʩʫʥʦʢ I-10 ï ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ Promobot M13 
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ʇʋ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʩʤ. ʈʠʩʫʥʦʢ I-11): 

ῐ ʘʣʶʤʠʥʠʝʚʳʡ ʢʦʨʧʫʩ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ: ʠʤʝʝʪ ʢʣʘʩʩ ʟʘʱʠʪʳ IP54 (ʟʘʱʠʪʘ ʦʪ ʧʳʣʠ ʠ ʚʣʘʛʠ); 

ῐ ʩʝʥʩʦʨʥʳʡ ʜʠʩʧʣʝʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, 

ʧʘʨʘʤʝʪʨʘʭ ʨʘʙʦʪʳ ʠ ʤʝʥʶ ʫʧʨʘʚʣʝʥʠʷ; 

ῐ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ: ʢʥʦʧʢʘ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ, ʢʥʦʧʢʘ 

ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʢʥʦʧʢʘ FreeDrive; 

ῐ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʡ ʤʦʜʫʣʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʩʝʥʩʦʨʥʦʛʦ ʜʠʩʧʣʝʷ. 

 

ʈʠʩʫʥʦʢ I-11 ï ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʇʋ 

1.2.4 ɺʩʪʨʦʝʥʥʦʝ ʇʆ Promobot M Control 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Promobot M Control ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʇʆ: 

ῐ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ; 

ῐ ʩʦʟʜʘʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʜʚʠʞʝʥʠʷ; 

ῐ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ; 

ῐ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ; 

ῐ ʠʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 
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ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʦʤʝ . ʇʈʀʃʆɾɽʅʀɽ PROMOBOT M CONTROL. 

2 ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆ ʅɸɿʅɸʏɽʅʀʖ 

2.1 ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ Promobot M13 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ. 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ 

Promobot M13, ʪʨʘʚʤʘʤ ʧʝʨʩʦʥʘʣʘ ʠ ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ Promobot M13, ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 ï ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʝ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 

ʤʘʥʠʧʫʣʷʪʦʨʘ, ʥʝ ʙʦʣʝʝ, ʢʛ 

13 ʇʨʝʚʳʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ, ʩʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ 

ʠʣʠ ʩʦʟʜʘʥʠʶ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ɼʦʧʫʩʪʠʤʳʡ ʜʠʘʧʘʟʦʥ 

ʪʝʤʧʝʨʘʪʫʨ, ÁC 

ʦʪ +5 ʜʦ 

+50 

ʈʘʙʦʪʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʣʠ 

ʚʳʭʦʜʫ ʢʦʤʧʣʝʢʩʘ ʠʟ ʩʪʨʦʷ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ, % 

80 ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠʣʠ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʥʜʝʥʩʘʪʘ. ʕʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʢʦʨʨʦʟʠʶ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
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ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʝ 

ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ 

ʪʦʯʢʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʎʊʀ), 

ʥʝ ʙʦʣʝʝ, ʤ/ʩ 

 

1 ʇʨʝʚʳʰʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʪʝʨʝ ʪʦʯʥʦʩʪʠ, ʧʦʚʨʝʞʜʝʥʠʶ Promobot M13 ʠʣʠ 

ʪʨʘʚʤʘʤ ʧʝʨʩʦʥʘʣʘ 

 

ʄʘʥʠʧʫʣʷʪʦʨ ʜʦʣʞʝʥ ʧʦʜʢʣʶʯʘʪʴʩʷ ʪʦʣʴʢʦ ʢ ʠʩʪʦʯʥʠʢʫ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʥʘʧʨʷʞʝʥʠʝ, ʯʘʩʪʦʪʘ, ʤʦʱʥʦʩʪʴ).  

ʉʪʨʦʛʦ ʟʘʧʨʝʱʘʝʪʩʷ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʫʩʣʦʚʠʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʟʘʧʳʣʝʥʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʘʛʨʝʩʩʠʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʢʠʩʣʦʪʳ, ʱʝʣʦʯʠ, ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʪʘʢ ʜʘʣʝʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʧʫʩʪʠʤʦ 

ʧʦʜʚʝʨʛʘʪʴ ʤʘʥʠʧʫʣʷʪʦʨ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʚʦʟʜʝʡʩʪʚʠʶ ʚʠʙʨʘʮʠʡ ʠʣʠ ʠʥʳʤ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ɿʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʥʠʧʫʣʷʪʦʨ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʚʟʨʳʚʦʦʧʘʩʥʳʤʠ, 

ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʤʠʩʷ ʠʣʠ ʪʦʢʩʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ 

ʟʘʱʠʪʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

ʈʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʡʪʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Promobot M Control, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ.  

ɿʘʧʨʝʱʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʝʤʦʥʪ ʙʝʟ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ 

ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠʣʠ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʩʝʨʚʠʩʥʳʤ ʮʝʥʪʨʦʤ. 

ʅʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʰʪʘʪʥʫʶ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʩʜʝʣʘʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʙʝʟʦʧʘʩʥʳʤ, ʘ ʪʘʢʞʝ ʘʥʥʫʣʠʨʫʝʪ ʛʘʨʘʥʪʠʶ. 

ʊʘʢʞʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʟʣʦʚ, 

ʵʣʝʢʪʨʦʥʠʢʠ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ʄʘʥʠʧʫʣʷʪʦʨ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʜʣʷ ʟʘʜʘʯ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʝʛʦ 

ʥʘʟʥʘʯʝʥʠʝʤ. ɿʘʧʨʝʱʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʥʝ ʫʢʘʟʘʥʥʳʭ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʉʦʙʣʶʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʝʛʦ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ. ɺ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠʣʠ ʩʦʤʥʝʥʠʡ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
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ʧʨʝʢʨʘʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ ʧʨʝʜʧʨʠʷʪʠʷ-

ʠʟʛʦʪʦʚʠʪʝʣʷ. 

2.2 ʇʦʜʛʦʪʦʚʢʘ Promobot M13 ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ Promobot M13 ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʷʜ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʠ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ 

ʫʩʪʨʦʡʩʪʚʘ. 

ɼʝʡʩʪʚʠʷ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ: 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʦʧʠʩʘʥʥʳʤ 

ʚ ʨʘʟʜʝʣʝ 2.1 çʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷè; 

ῐ ʫʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʫʧʘʢʦʚʢʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʜʝʬʝʢʪʦʚ ʥʘ ʫʧʘʢʦʚʢʝ ʪʨʝʙʫʝʪʩʷ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʨʝʜʧʨʠʷʪʠʶ-ʠʟʛʦʪʦʚʠʪʝʣʶ ʠ ʥʝ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʩʧʘʢʦʚʢʝ 

ʢʦʤʧʣʝʢʩʘ. 

ɺ ʥ ʠ ʤ ʘ ʥ ʠ ʝ! 

1 ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʚʢʣʶʯʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʜʦ ʝʛʦ ʤʦʥʪʘʞʘ. 

2 ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʚ ʫʩʣʦʚʠʷʭ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢʣʘʩʩʘ ʟʘʱʠʪʳ. 

2.2.1 ʄʦʥʪʘʞ 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʚʚʠʜʫ ʙʦʣʴʰʦʛʦ ʚʝʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʪʨʦʧʳ: 

1. ʀʩʧʦʣʴʟʫʡʪʝ ʢʨʫʛʣʦʧʨʷʜʥʳʝ ʪʝʢʩʪʠʣʴʥʳʝ ʩʪʨʦʧʳ ʜʣʠʥʦʡ 2 ʤʝʪʨʘ. 

2. ʇʨʠ ʦʙʭʚʘʪʝ ʩʪʨʦʧʘʤʠ ʠʩʧʦʣʴʟʫʡʪʝ ʟʘʭʚʘʪ ʤʝʨʪʚʦʡ ʧʝʪʣʝʡ ʟʘ ʧʣʝʯʦ ʉʇ2ïʉʇ3 

(ʩʤ. ʈʠʩʫʥʦʢ I-12). 

3. ʅʝʣʴʟʷ ʧʦʜʚʝʨʛʘʪʴ ʫʩʠʣʠʷʤ ʟʘʧʨʝʱʝʥʥʳʝ ʤʝʩʪʘ ʦʙʭʚʘʪʘ (ʉʇ4, ʉʇ5, ʉʇ6) ʠ 

ʧʣʘʩʪʠʢʦʚʳʝ ʟʘʱʠʪʥʳʝ ʢʨʳʰʢʠ (ʩʤ. ʈʠʩʫʥʦʢ I-12). 
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ʈʠʩʫʥʦʢ I-12 ï ʈʘʟʨʝʰʝʥʥʳʝ ʠ ʟʘʧʨʝʱʝʥʥʳʝ ʤʝʩʪʘ ʦʙʭʚʘʪʘ ʧʨʠ ʤʦʥʪʘʞʝ/ʜʝʤʦʥʪʘʞʝ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ Promobot M13 ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʀʟʚʣʝʢʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ, ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ 

ʠʟ ʫʧʘʢʦʚʢʠ. ɹʫʜʴʪʝ ʘʢʢʫʨʘʪʥʳ ʧʨʠ ʨʘʩʧʘʢʦʚʢʝ, ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʜʠʪʴ 

ʫʧʘʢʦʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ï ʦʥ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ Promobot M13. 

2. ʇʨʦʚʝʨʴʪʝ ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʩʦʛʣʘʩʥʦ ʧʘʩʧʦʨʪʫ ʢʦʤʧʣʝʢʩʘ. 

3. ʋʙʝʜʠʪʝʩʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʚʨʝʞʜʝʥʠʡ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ Promobot M13 ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. 

4. ʆʧʨʝʜʝʣʠʪʝ ʩʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ: ʥʘʧʦʣʴʥʳʡ, ʥʘʩʪʝʥʥʳʡ, ʧʦʜʚʝʩʥʦʡ, ʥʘ 

ʜʚʠʞʫʱʝʡʩʷ ʧʣʘʪʬʦʨʤʝ ʠʣʠ ʥʘ ʣʠʥʝʡʥʦʡ ʦʩʠ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʜʚʠʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 4.3 «ʈʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ 
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ʤʘʥʠʧʫʣʷʪʦʨʘè. ʄʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʨʦʚʥʦʝ, ʫʩʪʦʡʯʠʚʦʝ ʠ ʩʚʦʙʦʜʥʦʝ ʦʪ ʚʥʝʰʥʠʭ 

ʚʠʙʨʘʮʠʡ, ʩʧʦʩʦʙʥʦʝ ʚʳʜʝʨʞʘʪʴ ʥʘʛʨʫʟʢʫ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʚ 2 ʢʅ. 

ῐ  ʊʨʝʙʦʚʘʥʠʝ ʢ ʥʘʧʦʣʴʥʦʤʫ ʧʦʢʨʳʪʠʶ: ʙʝʪʦʥ ʥʝ ʭʫʞʝ ʤʘʨʢʠ ɹ20 ʠ ʪʦʣʱʠʥʦʡ 

ʥʝ ʤʝʥʝʝ 200 ʤʤ. 

ῐ ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʝʞʠʤʫ ʩʢʦʨʦʩʪʠ ʣʠʥʝʡʥʦʡ ʦʩʠ ʠʣʠ ʜʚʠʞʫʱʝʡʩʷ ʧʣʘʪʬʦʨʤʝ: 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ ï 0,6 ʩ., ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ï 1 ʤ/ʩ. 

ɺʥʠʤʘʥʠʝ! ʅʝʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʩʢʦʨʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʨʘʙʘʪʳʚʘʥʠʶ 

ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʠ ʧʦʚʨʝʞʜʝʥʠʶ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

5. ʂʨʝʧʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʢʝʨ ʩ 

ʰʧʠʣʴʢʦʡ ʥʝ ʤʝʥʝʝ ʄ8ʭ100 ʠʣʠ ʥʘ ʚʠʥʪʳ M8 (ʥʝ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, 

ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʦʪʜʝʣʴʥʦ), ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʩʪʘʥʜʘʨʪ DIN 912, ʢʣʘʩʩ ʧʨʦʯʥʦʩʪʠ 

ʥʝ ʥʠʞʝ 8.8. 

6. ʇʨʦʩʚʝʨʣʠʪʝ 4 ʤʦʥʪʘʞʥʳʭ ʦʪʚʝʨʩʪʠʷ ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʜʠʘʤʝʪʨʦʤ ß254 ʤʤ ʧʦʜ 

ʢʨʝʧʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʨʘʟʤʝʪʢʠ (ʩʤ. ʈʠʩʫʥʦʢ I-13). 

 

ʈʠʩʫʥʦʢ I-13 ï ʉʭʝʤʘ ʨʘʟʤʝʪʢʠ ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʤʦʥʪʘʞʘ ʤʘʥʠʧʫʣʷʪʦʨʘ 
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7. ʋʩʪʘʥʦʚʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʟʘʢʨʝʧʠʪʝ 

ʢʨʝʧʝʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɺ ʥ ʠ ʤ ʘ ʥ ʠ ʝ! ʇʦʩʣʝ ʤʦʥʪʘʞʘ ʦʩʤʦʪʨʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʠ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʥ ʥʘʜʝʞʥʦ 

ʟʘʢʨʝʧʣʝʥ ʠ ʫʩʪʦʡʯʠʚ. ʅʝʫʩʪʦʡʯʠʚʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ, 

ʧʦʚʨʝʞʜʝʥʠʷʤ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʪʨʘʚʤʘʤ ʧʝʨʩʦʥʘʣʘ. 

8. ʈʘʟʤʝʩʪʠʪʝ ʥʘ ʧʦʣʫ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ. ɼʦʧʫʩʢʘʝʪʩʷ ʤʦʥʪʘʞ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘ ʩʪʝʥʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʪʳʨʝʭ ʤʦʥʪʘʞʥʳʭ ʦʪʚʝʨʩʪʠʡ ß6 ʤʤ ʥʘ ʢʦʨʧʫʩʝ 

ʰʢʘʬʘ (ʦʪʚʝʨʩʪʠʷ ʟʘʢʨʳʪʳ ʟʘʛʣʫʰʢʘʤʠ). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ 

ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʠʪʴ ʩʚʦʙʦʜʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʰʠʨʠʥʦʡ 100 ʤʤ. ʋʩʣʦʚʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʛʦ ʢʣʘʩʩʫ ʟʘʱʠʪʳ. 

9. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʙʝʣʴ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʩʦʟʜʘʝʪ 

ʦʧʘʩʥʦʩʪʠ ʩʧʦʪʢʥʫʪʴʩʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʭʨʘʥʝʥʠʷ ʧʫʣʴʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʦʥʰʪʝʡʥʳ (ʥʝ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʧʨʠʦʙʨʝʪʘʶʪʩʷ 

ʦʪʜʝʣʴʥʦ). 

10. ɿʘʢʨʝʧʠʪʝ ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ ʥʘ ʬʣʘʥʝʮ (ʩʤ. ʈʠʩʫʥʦʢ I-14). ʌʣʘʥʝʮ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʳʧʦʣʥʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 60.3.4.1ï2017/ʀʉʆ 9409-

1:2004 ʠʩʧʦʣʥʝʥʠʝ 63-4-ʄ6. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʲʝʤʘ SF812B/S8 (ʩʤ. ʨʘʟʜʝʣ ç2.2.2.2 ʇʦʜʢʣʶʯʝʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘ»). 
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ʈʠʩʫʥʦʢ I-14 ï ʌʣʘʥʝʮ ʠʥʩʪʨʫʤʝʥʪʘ 

11. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʨʘʙʦʯʘʷ ʟʦʥʘ ʩʚʦʙʦʜʥʘ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ. 

12. ʋʩʪʘʥʦʚʠʪʝ ʦʛʨʘʞʜʝʥʠʷ ʠʣʠ ʤʘʨʢʝʨʳ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʟʦʥʳ ʨʘʙʦʪʳ 

ʤʘʥʠʧʫʣʷʪʦʨʘ (ʥʝ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ, ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʦʪʜʝʣʴʥʦ). 

2.2.2 ʇʦʜʢʣʶʯʝʥʠʝ 

2.2.2.1 ʇʦʜʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

ʇʦʜʢʣʶʯʠʪʝ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʙʝʣʷʤʠ ʠʟ ʢʦʤʧʣʝʢʪʘ 

ʧʦʩʪʘʚʢʠ Promobot M13 ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʢ ʚʭʦʜʥʦʤʫ ʨʘʟʲʝʤʫ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ. 

2. ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʤʘʥʠʧʫʣʷʪʦʨʘ ʢ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢ ʤʘʥʠʧʫʣʷʪʦʨʫ 

(ʩʤ. ʈʠʩʫʥʦʢ I-15). 
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ʈʠʩʫʥʦʢ I-15 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʲʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʛʝʨʤʦʚʚʦʜʘ ʜʣʷ 

ʧʨʦʭʦʜʘ ʢʘʙʝʣʷ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ  

3. ʆʪʢʨʦʡʪʝ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çɺʓʂʃè. 

4. ʇʦʜʢʣʶʯʠʪʝ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʲʝʤ DVI. 

5. ʇʦʜʢʣʶʯʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʜʫʣʠ (ʧʨʠ ʥʘʣʠʯʠʠ) 

(ʩʤ. ʨʘʟʜʝʣ 2.2.2.3 «ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ»). 

6. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʫʩʪʘʥʦʚʣʝʥʳ ʠ 

ʧʝʨʝʚʝʜʝʥʳ ʚ ʧʦʣʦʞʝʥʠʝ çɺʂʃè ʣʠʙʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʲʝʤʳ ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʝʨʝʤʳʯʢʠ (ʩʤ. ʨʘʟʜʝʣ 4.4.1 «ʂʘʪʝʛʦʨʠʠ ʦʩʪʘʥʦʚʘ»). 

7. ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʢ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɽʩʣʠ ʢʦʤʧʣʝʢʩ ʙʳʣ ʧʝʨʝʤʝʱʝʥ ʠʟ ʟʦʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʪʝʧʣʦʝ ʧʦʤʝʱʝʥʠʝ, ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʜʝʨʞʠʪʝ ʝʛʦ ʚ ʥʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʤʝʥʝʝ 12 ʯʘʩʦʚ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʜʢʣʶʯʠʪʴ ʢ ʵʣʝʢʪʨʦʩʝʪʠ. 

8. ʇʝʨʝʚʝʜʠʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʦʣʦʞʝʥʠʝ 

çɺʂʃè. 
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9. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʚʢʣʶʯʝʥʠʷ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ: ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʰʢʘʬ 

ʫʧʨʘʚʣʝʥʠʷ ʠʟʜʘʩʪ ʦʜʠʥ ʜʣʠʥʥʳʡ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ, ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ. 

10. ɿʘʢʨʦʡʪʝ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʥʠʤʘʥʠʝ! ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʘʙʝʣʠ ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʦʜʦʡ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʢʦʥʪʘʢʪʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʝʣʴʥʦʡ ʪʨʘʚʤʝ. 

2.2.2.2 ʇʦʜʢʣʶʯʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ 

ʅʘ ʬʣʘʥʮʝ ʥʘʭʦʜʷʪʩʷ ʛʨʫʧʧʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ (ʩʤ. ʈʠʩʫʥʦʢ I-16).  
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ʘ) 

         

ʙ)  

     

ʚ) 

ʈʠʩʫʥʦʢ I-16 ï ɻʨʫʧʧʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʬʣʘʥʮʝ, ʛʜʝ: ʘ) ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ 

ʥʘ ʬʣʘʥʮʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʙ) ʨʘʟʲʝʤ SF2012/S151 ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʣʦʤʦʤʝʥʪʥʦʛʦ 

ʜʘʪʯʠʢʘ, ʚ) ʨʘʟʲʝʤ SF812B/S8 ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 
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ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ (ʩʤ. ʈʠʩʫʥʦʢ I-17). 

 

 

ʈʠʩʫʥʦʢ I-17 ï ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ 

ʧʣʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘ V2 ʠʣʠ ʧʣʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘ V3. ɺʝʨʩʠʶ ʧʣʘʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ 

ʚʘʰʝʤ ʤʘʥʠʧʫʣʷʪʦʨʝ, ʚʳ ʤʦʞʝʪʝ ʫʪʦʯʥʠʪʴ, ʦʙʨʘʪʠʚʰʠʩʴ ʚ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ ʧʨʝʜʧʨʠʷʪʠʷ-

ʠʟʛʦʪʦʚʠʪʝʣʷ. 

ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʚʝʨʩʠʠ ʧʣʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘ V2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʧʣʘʪʳ 

ʠʥʩʪʨʫʤʝʥʪʘ V2  

ˉ ʂʨʘʪʢʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʆʧʠʩʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1 GADGET_1 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 2 

(AIN2) / RS-485 (B) 

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ: 
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ˉ ʂʨʘʪʢʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʆʧʠʩʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2 GADGET_2 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 1 

(AIN1) / RS-485 (A) 

ῐ ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʨʷʝʤʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ï 24 ɺ; 

ῐ ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ï 11,5 ʢʆʤ.  

ʈʝʞʠʤ ʪʦʢʦʚʦʡ ʧʝʪʣʠ: 

ῐ ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ï 

5 ɺ; 

ῐ ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʪʦʢ ï 25 ʤɸ; 

ῐ ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ï 182 ʆʤ 

3 GADGET_3 ʎʠʬʨʦʚʦʡ ʚʭʦʜ 2 (DIN2) ῐ ɺʥʫʪʨʝʥʥʷʷ ʧʦʜʪʷʞʢʘ: ʢ ʟʝʤʣʝ 

50 ʢʆʤ; 

ῐ ʃʦʛʠʯʝʩʢʠʡ «0è: <2 ɺ; 

ῐ ʃʦʛʠʯʝʩʢʘʷ «1è: >5 ɺ; 

ῐ ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ      

0ï24 ɺ; 

ῐ ʄʘʢʩ ʜʦʧʫʩʪʠʤʦʝ ʥʘʧʨʷʞʝʥʠʝ 26 ɺ 

4 GADGET_4 ʎʠʬʨʦʚʦʡ ʚʭʦʜ 1 (DIN1) 

5 GADGET_5 ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ 2 

(DOUT2) 

24 ɺ, ʤʘʢʩʠʤʫʤ 1 ɸ 

ɺʦʟʤʦʞʥʳʝ ʨʝʞʠʤʳ: 

ῐ Sinking (Low/open); 

ῐ Sourcing (High/open); 

ῐ Push/Pull (High/Low) 

6 GADGET_6 ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ 1 

(DOUT1) 

12 ɺ, ʤʘʢʩʠʤʫʤ 1 ɸ 

ɺʦʟʤʦʞʥʳʝ ʨʝʞʠʤʳ: 

ῐ Sinking (Low/open); 

ῐ Sourcing (High/open); 

ῐ Push/Pull (High/Low) 

7 GADGET_7 ʇʠʪʘʥʠʝ (0 ɺ) / 24 ɺ 24 ɺ, ʤʘʢʩʠʤʫʤ 1 ɸ 

8 GADGET_8 ɿʝʤʣʷ (GND) ʄʘʢʩʠʤʫʤ 1 ɸ, ʦʙʲʝʜʠʥʝʥʘ ʩ ʢʦʨʧʫʩʦʤ 

ʫʩʪʨʦʡʩʪʚʘ 

 

 

 

ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʚʝʨʩʠʠ ʧʣʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘ V3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 



I-31 

ʊʘʙʣʠʮʘ 4 ï ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʘʢʪʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʧʣʘʪʳ 

ʠʥʩʪʨʫʤʝʥʪʘ V3 

ˉ ʂʨʘʪʢʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʆʧʠʩʘʥʠʝ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1 GADGET_1 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 2 

(AIN2) / RSï485 (B) 

ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ: 

ῐ ʄʘʢʩʠʤʘʣʴʥʦʝ ʠʟʤʝʨʷʝʤʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ï 24 ɺ; 

ῐ ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ï 

11,5 ʢʆʤ. 

ʈʝʞʠʤ ʪʦʢʦʚʦʡ ʧʝʪʣʠ: 

ῐ ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ï 5 ɺ; 

ῐ ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʪʦʢ ï 

25 ʤA; 

ῐ ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ï 

182 ʆʤ 

2 GADGET_2 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 1 

(AIN1) / RSï485 (A) 

3 GADGET_3 ʎʠʬʨʦʚʦʡ ʚʭʦʜ 2 (DIN2) ῐ ɺʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ï 

50 ʢʆʤ; 

ῐ ʃʦʛʠʯʝʩʢʠʡ «0è: <2 ɺ; 

ῐ ʃʦʛʠʯʝʩʢʘʷ «1è: >5 ɺ; 

ῐ ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ï 0ï24 ɺ; 

ῐ ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ï 26 ɺ 

4 GADGET_4 ʎʠʬʨʦʚʦʡ ʚʭʦʜ 1 (DIN1) 

5 GADGET_5 ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ 2 

(DOUT2) 

ɼʦʩʪʫʧʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

ῐ 24 ɺ, ʤʘʢʩʠʤʘʣʴʥʦ 1 ɸ. 

ɺʦʟʤʦʞʥʳʝ ʨʝʞʠʤʳ: 

ῐ Sinking (Low/open); 

ῐ Sourcing (High/open); 

ῐ Push/Pull (High/Low) 
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6 GADGET_6 ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ 

1 (DOUT1) 

ɼʦʩʪʫʧʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

ῐ 12 ɺ, ʤʘʢʩʠʤʘʣʴʥʦ 1 ɸ; 

ῐ 24 ɺ, ʤʘʢʩʠʤʘʣʴʥʦ 1 ɸ. 

ɺʦʟʤʦʞʥʳʝ ʨʝʞʠʤʳ: 

ῐ Sinking (Low/open); 

ῐ Sourcing (High/open); 

ῐ Push/Pull (High/Low) 

7 GADGET_7 ʇʠʪʘʥʠʝ (VOUTPUT) ɼʦʩʪʫʧʥʳʝ ʥʘʧʨʷʞʝʥʠʷ: 

ῐ 24 ɺ, ʤʘʢʩʠʤʘʣʴʥʦ 1 ɸ; 

ῐ 12 ɺ, ʤʘʢʩʠʤʘʣʴʥʦ 1 ɸ; 

ῐ 0 ɺ (GND), ʤʘʢʩʠʤʘʣʴʥʦ 1 ɸ 

8 GADGET_8 ɿʝʤʣʷ (GND) ʄʘʢʩʠʤʘʣʴʥʦ 2 ɸ, ʦʙʲʝʜʠʥʝʥʘ ʩ 

ʢʦʨʧʫʩʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ῐ ɼʣʷ ʠʥʜʫʢʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʳʡ ʜʠʦʜ. 

ῐ  ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ ʩ ʚʳʩʦʢʦʦʤʥʳʤʠ ʧʦʜʪʷʛʠʚʘʶʱʠʤʠ ʨʝʟʠʩʪʦʨʘʤʠ ï ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʣʘʚʘʶʱʠʡ ʚʭʦʜ ʚʩʝʛʜʘ ʠʤʝʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. 

ῐ ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʥʝʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʥʘ ʥʘʧʨʷʞʝʥʠʝ (0ï24 ɺ) 

ʠʣʠ ʪʦʢ (4ï20 ʤɸ). 

ῐ ʂʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ ʠʣʠ ʧʦʨʪʘ ʧʠʪʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʚʨʝʞʜʝʥʠʶ ʄ13 

 

2.2.2.3 ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ 

Promobot M13 ʩʦʜʝʨʞʠʪ ʛʨʫʧʧʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ ï ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ I-18). 

ɻʨʫʧʧʳ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠʤʝʶʪ ʩʚʝʪʦʚʫʶ ʠʥʜʠʢʘʮʠʶ, 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʫʶ ʦʙ ʠʭ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺʩʝ ʚʥʝʰʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʱʠʪʫ ʢʦʨʧʫʩʘ ʰʢʘʬʘ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʳʣʠ ʠ ʞʠʜʢʦʩʪʝʡ. 
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ʈʠʩʫʥʦʢ I-18 ï ʆʙʱʠʡ ʚʠʜ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ 

ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ 

ʧʣʘʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ V2 ʠʣʠ V3. ɺʝʨʩʠʶ ʧʣʘʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ ʚʘʰʝʤ ʤʘʥʠʧʫʣʷʪʦʨʝ, 

ʚʳ ʤʦʞʝʪʝ ʫʪʦʯʥʠʪʴ,  ʦʙʨʘʪʠʚʰʠʩʴ ʚ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ. 
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ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʧʣʘʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ V2, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 ï ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʬʝʡʩʦʚ ʧʣʘʪr ʙʝʟʦʧʘʩʥʦʩʪʠ V2 

ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1 ɺʭʦʜʳ 

ʚʢʣʶʯʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʈʘʟʲʝʤʳ ʜʣʷ 

ʫʜʘʣʝʥʥʦʛʦ 

ʚʢʣʶʯʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʈʘʟʲʝʤ: 15EDGVC-3.5-04P-14;  

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3 ï 12 ɺ, ʩʫʤʤʘʨʥʦ ʤʘʢʩ. 0,3 ɸ; 

ῐ 2 ï ʢʦʥʪʘʢʪ ʚʢʣ.; 

ῐ 4 ï ʢʦʥʪʘʢʪ ʚʳʢʣ. 

ʅʘʧʨʷʞʝʥʠʝ: 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʂʃ.è: ʤʠʥ. 7 ɺ, ʥʦʤ. 12 ɺ, ʤʘʢʩ. 14 ɺ; 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʓʂʃ.è: ʤʠʥ. -3 ɺ, ʥʦʤ. 0 ɺ, ʤʘʢʩ. 3 ɺ. 

ʊʦʢ: ʤʠʥ. 1 ʤɸ, ʥʦʤ. 2 ʤɸ, ʤʘʢʩ. 20 ʤɸ 

2 ɺʭʦʜʳ 

Emergency 

 

ɻʨʫʧʧʳ 

ʜʠʩʢʨʝʪʥʳʭ 

ʚʭʦʜʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʢʥʦʧʦʢ ʠ 

ʜʘʪʯʠʢʦʚ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3, 5, 7: 

ῐ ʥʘʧʨʷʞʝʥʠʝ: 24 ɺ; 

ῐ ʤʘʢʩ. ʩʫʤʤʘʨʥʳʡ ʪʦʢ 0,7 ɸ; 

ῐ 2, 4 ï ʘʧʧʘʨʘʪʥʳʝ ʚʭʦʜʳ (ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʢʥʫʪʳ ʥʘ 24 ɺ); 

ῐ 6, 8 ï ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ. 

ʇʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ: 

ῐ ʅʘʧʨʷʞʝʥʠʝ: 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʂʃ.è: ʤʠʥ. 11 ɺ, ʥʦʤ. 24 ɺ, 

ʤʘʢʩ. 30 ɺ; 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʓʂʃ.è: ʤʠʥ. -3 ɺ, ʥʦʤ. 0 ɺ, 

ʤʘʢʩ. 11 ɺ. 

ῐ ʊʦʢ: ʤʠʥ. 2 ʤɸ, ʥʦʤ. 5 ʤɸ, ʤʘʢʩ. 15 ʤɸ 
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ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

3 ɺʳʭʦʜʳ 24 ɺ, 

12 ɺ, 5 ɺ ʠ 

ʠʥʪʝʨʬʝʡʩ 

RS-485 

 

ʀʩʪʦʯʥʠʢʠ 

ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ 

ʚʥʝʰʥʠʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠʤʝʯʘʥʠʝ: ɺ 

ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʪʝʨʬʝʡʩʘ 

RS-485 ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʘʥʦʚʠʪʝ 

ʚʥʝʰʥʠʡ 

ʪʝʨʤʠʥʘʪʦʨ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1,2 ï 24 ɺ (Ñ5%), 0,7 ɸ; 

ῐ 3,4 ï 12 ɺ (Ñ5%), 0,7 ɸ; 

ῐ 5 ï 5 ɺ (Ñ5%), 0,7 ɸ; 

ῐ 6 ï RS-485 (ɸ); 

ῐ 7 ï RS-485 (ɺ); 

ῐ 8 ï GND 

 

4, 5, 8, 9 ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ 

DI_1ïDI_4, 

DI_5ïDI_8, 

DI_9ïDI_12, 

DI_13ïDI_16 

 

ɻʨʫʧʧʳ 

ʜʠʩʢʨʝʪʥʳʭ 

ʚʭʦʜʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʜʘʪʯʠʢʦʚ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ. 

ʅʘʧʨʷʞʝʥʠʝ: 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʂʃ.è: ʤʠʥ. 11 ɺ, ʥʦʤ. 24 ɺ, ʤʘʢʩ. 30 ɺ; 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʓʂʃ.è: ʤʠʥ. -3 ɺ, ʥʦʤ. 0 ɺ, ʤʘʢʩ. 11 ɺ. 

ʊʦʢ: ʤʠʥ. 2 ʤɸ, ʥʦʤ. 5 ʤɸ, ʤʘʢʩ. 15 ʤɸ 

6, 7, 10, 

11 

ʎʠʬʨʦʚʳʝ 

ʚʳʭʦʜʳ DO_1ï

DO_4, DO_5ï

DO_8, DO_9ï 

DO_12, DO_13ï 

DO_16 

 

ɻʨʫʧʧʳ 

ʜʠʩʢʨʝʪʥʳʭ 

ʚʳʭʦʜʦʚ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ 

ʚʥʝʰʥʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3, 5, 7 ï ʚʳʭʦʜʳ: 

ῐ ʥʘʧʨʷʞʝʥʠʝ: 24 ɺ; 

ῐ ʪʦʢ ʤʘʢʩ. 0,3 ɸ; 

ῐ 2, 4, 6, 8 ï GND 
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ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

12 ɸʥʘʣʦʛʦʚʳʝ 

ʚʭʦʜʳ (AIN) 1, 2 

ʠ ʘʥʘʣʦʛʦʚʳʝ 

ʚʳʭʦʜʳ (AOUT) 

1, 2 

 

ɺʭʦʜʳ ʠ ʚʳʭʦʜʳ 

ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3  ï ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ: 

ῐ ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

0...10 ɺ,  11,5 ʢʆʤ 

ʠʣʠ 

ῐ ʚ ʨʝʞʠʤʝ ʪʦʢʦʚʦʡ ʧʝʪʣʠ 4...20 ʤɸ; 

150 ʆʤ; 

ῐ 5, 7 ï ʘʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ: 

ῐ ʚ ʨʝʞʠʤʝ ʥʘʧʨʷʞʝʥʠʷ 0...10 ɺ, 

0...20 ʤɸ 

ʠʣʠ 

ῐ ʚ ʨʝʞʠʤʝ ʪʦʢʦʚʦʡ ʧʝʪʣʠ 4...20 ʤɸ, 
ʤʘʢʩ. 12 ɺ; 

ῐ 2, 4, 6, 8 ï GND 

ï 

 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴ 

 

ʇʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʟʘʱʠʪʳ 

ʧʦʨʪʦʚ GND ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ 

ʧʨʝʚʳʰʝʥʠʷ 

ʪʦʢʘ 6 ɸ 

ʉʤʝʥʥʳʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ 6 ɸ, ʢʦʨʧʫʩ 5×20 



I-37 

ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï ʉʚʝʪʦʚʘʷ 

ʠʥʜʠʢʘʮʠʷ 

 

ʉʚʝʪʦʜʠʦʜʳ ʜʣʷ 

ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠʣʠ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

 

ʅʘʟʥʘʯʝʥʠʝ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ Processing unit ï ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ (ʧʦʩʪʦʷʥʥʦʝ 

ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʙʣʦʢʘ ʤʘʥʠʧʫʣʷʪʦʨʘ; ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʚʝʯʝʥʠʝ ï ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ 

ʦʪʢʣʶʯʝʥ); 

ῐ Robot power ï ʚ ʧʨʦʮʝʩʩʝ: 

ῐ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ: ʠʥʜʠʢʘʪʦʨ 

ʫʩʧʝʰʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

(ʧʦʩʪʦʷʥʥʦʝ ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ ʟʘʧʫʱʝʥ, 

ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʝʨʠʬʝʨʠʠ ʧʨʦʰʣʘ 

ʫʩʧʝʰʥʦ); 

ῐ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ: ʠʥʜʠʢʘʪʦʨ 

ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ 

(ʧʨʝʨʳʚʠʩʪʦʝ ʩʚʝʯʝʥʠʝ ʨʘʟ ʚ ʩʝʢʫʥʜʫ 

ï ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʘʥʦ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨ); 

ῐ System status ï ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʧʣʘʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦʩʪʦʷʥʥʦʝ 

ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï ʟʘʛʨʫʟʯʠʢ ʟʘʧʫʱʝʥ ʥʘ 

ʧʣʘʪʝ; ʧʨʝʨʳʚʠʩʪʦʝ ʩʚʝʯʝʥʠʝ ï ʥʘʣʠʯʠʝ 

ʦʰʠʙʦʢ ʥʘ ʧʣʘʪʝ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʝʯʝʥʠʝ ï ʦʪʩʫʪʩʪʚʠʝ 

ʦʰʠʙʦʢ ʥʘ ʧʣʘʪʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ 

ʟʘʧʫʱʝʥ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʇʆ ʥʘ ʧʣʘʪʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ); 

ῐ Emergency button ï ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʘʚʘʨʠʡʥʦʡ ʢʥʦʧʢʠ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ 

(ʧʦʩʪʦʷʥʥʦʝ ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï ʢʥʦʧʢʘ 

ʜʝʘʢʪʠʚʠʨʦʚʘʥʘ (ʩʦʩʪʦʷʥʠʝ ʥʦʨʤʘʣʴʥʦ 

ʟʘʤʢʥʫʪʦʝ); ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʝʯʝʥʠʝ ï 

ʢʥʦʧʢʘ ʘʢʪʠʚʠʨʦʚʘʥʘ (ʩʦʩʪʦʷʥʠʝ 

ʨʘʟʦʤʢʥʫʪʦʝ)) 

ï HDMI ʄʦʥʠʪʦʨ  ʈʘʟʲʝʤ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʝʛʦ 

ʜʠʩʧʣʝʷ 

ʊʠʧ: A; 

ʉʪʘʥʜʘʨʪ: 1.4ʘ 



I-38 

ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï  USB ʇʦʨʪ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʠʭ 

ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ 

ʉʪʘʥʜʘʨʪ: USB 2.0; 

ʊʠʧ: Type-A; 

ʊʦʢ: 500 ʤɸ 

ï Ethernet ʉʝʪʝʚʦʡ 

ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʚʥʝʰʥʝʡ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʉʪʘʥʜʘʨʪ: 100BASE-TX; 

ʉʢʦʨʦʩʪʴ: 100 ʄʙʠʪ/ʩ; 

ʈʘʟʲʝʤ: 8P8C 

 

ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʝʨʩʠʠ ʧʣʘʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ V3, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6 ï ʆʧʠʩʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʪʝʨʬʝʡʩʦʚ ʧʣʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ V3 

ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

1 ɺʭʦʜʳ 

ʚʢʣʶʯʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʈʘʟʲʝʤʳ ʜʣʷ 

ʫʜʘʣʝʥʥʦʛʦ 

ʚʢʣʶʯʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʈʘʟʲʝʤ: 15EDGVC-3.5-04P-14;  

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3 ï 12 ɺ, ʩʫʤʤʘʨʥʦ ʤʘʢʩ. 0,3 ɸ; 

ῐ 2 ï ʢʦʥʪʘʢʪ ʚʢʣ.; 

ῐ 4 ï ʢʦʥʪʘʢʪ ʚʳʢʣ. 

ʅʘʧʨʷʞʝʥʠʝ: 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʂʃ.è: ʤʠʥ. 7 ɺ, ʥʦʤ. 12 ɺ, ʤʘʢʩ. 14 ɺ; 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʓʂʃ.è: ʤʠʥ. -3 ɺ, ʥʦʤ. 0 ɺ, ʤʘʢʩ. 3 ɺ. 

ʊʦʢ: ʤʠʥ. 1 ʤɸ, ʥʦʤ. 2 ʤɸ, ʤʘʢʩ. 20 ʤɸ 



I-39 

ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2 ɺʭʦʜʳ 

Emergency 

 

ɻʨʫʧʧʳ 

ʜʠʩʢʨʝʪʥʳʭ 

ʚʭʦʜʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʢʥʦʧʦʢ ʠ 

ʜʘʪʯʠʢʦʚ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3, 5, 7: 

ῐ ʥʘʧʨʷʞʝʥʠʝ: 24 ɺ; 

ῐ ʤʘʢʩ. ʩʫʤʤʘʨʥʳʡ ʪʦʢ 0,7 ɸ; 

ῐ 2, 4 ï ʘʧʧʘʨʘʪʥʳʝ ʚʭʦʜʳ (ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʢʥʫʪʳ ʥʘ 24 ɺ); 

ῐ 6, 8 ï ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ. 

ʇʘʨʘʤʝʪʨʳ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ: 

ῐ ʅʘʧʨʷʞʝʥʠʝ: 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʂʃ.è: ʤʠʥ. 11 ɺ, ʥʦʤ. 24 ɺ, 

ʤʘʢʩ. 30 ɺ; 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʓʂʃ.è: ʤʠʥ. -3 ɺ, ʥʦʤ. 0 ɺ, 

ʤʘʢʩ. 11 ɺ. 

ῐ ʊʦʢ: ʤʠʥ. 2 ʤɸ, ʥʦʤ. 5 ʤɸ, ʤʘʢʩ. 15 ʤɸ 

3 ɺʳʭʦʜʳ 24 ɺ, 

12 ɺ, 5 ɺ ʠ 

ʠʥʪʝʨʬʝʡʩ 

RS-485 

 

ʀʩʪʦʯʥʠʢʠ 

ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ 

ʚʥʝʰʥʠʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʇʨʠʤʝʯʘʥʠʝ: ɺ 

ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʪʝʨʬʝʡʩʘ 

RS-485 ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʘʥʦʚʠʪʝ 

ʚʥʝʰʥʠʡ 

ʪʝʨʤʠʥʘʪʦʨ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 2 ï 24 ɺ (Ñ5%), 1,5 ɸ; 

ῐ 3, 4 ï 12 ɺ (Ñ5%), 0,7 ɸ; 

ῐ 5 ï 5 ɺ (Ñ5%), 0,7 ɸ; 

ῐ 6 ï RS-485 (ɸ); 

ῐ 7 ï RS-485 (ɺ); 

ῐ 8 ï GND 

 



I-40 

ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

4, 5, 8, 9 ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ 

DI_1ïDI_4, 

DI_5ïDI_8, 

DI_9ïDI_12, 

DI_13ïDI_16 

 

ɻʨʫʧʧʳ 

ʜʠʩʢʨʝʪʥʳʭ 

ʚʭʦʜʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʜʘʪʯʠʢʦʚ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ. 

ʅʘʧʨʷʞʝʥʠʝ: 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʂʃ.è: ʤʠʥ. 11 ɺ, ʥʦʤ. 24 ɺ, ʤʘʢʩ. 30 ɺ; 

ῐ ʧʨʝʜʝʣʳ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʦʙʣʘʩʪʠ 

çɺʓʂʃ.è: ʤʠʥ. -3 ɺ, ʥʦʤ. 0 ɺ, ʤʘʢʩ. 11 ɺ. 

ʊʦʢ: ʤʠʥ. 2 ʤɸ, ʥʦʤ. 5 ʤɸ, ʤʘʢʩ. 15 ʤɸ 

6, 7, 10, 

11 

ʎʠʬʨʦʚʳʝ 

ʚʳʭʦʜʳ DO_1ï

DO_4, DO_5ï

DO_8, DO_9ï 

DO_12, DO_13ï 

DO_16 

 

ɻʨʫʧʧʳ 

ʜʠʩʢʨʝʪʥʳʭ 

ʚʳʭʦʜʦʚ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ 

ʚʥʝʰʥʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3, 5, 7 ï ʚʳʭʦʜʳ: 

ῐ ʥʘʧʨʷʞʝʥʠʝ: 24 ɺ; 

ῐ ʪʦʢ ʤʘʢʩ. 1,9 ɸ; ʩʫʤʤʘʨʥʳʡ ʤʘʢʩ. ʪʦʢ 

ʚʩʝʭ 16 ʧʦʨʪʦʚ ʚʤʝʩʪʝ ʩ ʚʳʭʦʜʘʤʠ 24 

ɺ -  «1», «2» ï 3,5 ɸ; 

ῐ 2, 4, 6, 8 ï GND 

12 ɸʥʘʣʦʛʦʚʳʝ 

ʚʭʦʜʳ (AIN) 1, 2 

ʠ ʘʥʘʣʦʛʦʚʳʝ 

ʚʳʭʦʜʳ (AOUT) 

1, 2 

 

ɺʭʦʜʳ ʠ ʚʳʭʦʜʳ 

ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ 

ʅʫʤʝʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ 1, 3  ï ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ: 

ῐ ʚ ʨʝʞʠʤʝ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

0...10 ɺ, 11,5 ʢʆʤ 

ʠʣʠ 

ῐ ʚ ʨʝʞʠʤʝ ʪʦʢʦʚʦʡ ʧʝʪʣʠ 4...20 ʤɸ; 

150 ʆʤ; 

ῐ 5, 7 ï ʘʥʘʣʦʛʦʚʳʝ ʚʳʭʦʜʳ: 

ῐ ʚ ʨʝʞʠʤʝ ʥʘʧʨʷʞʝʥʠʷ 0...10 ɺ, 

0...20 ʤɸ 

ʠʣʠ 

ῐ ʚ ʨʝʞʠʤʝ ʪʦʢʦʚʦʡ ʧʝʪʣʠ 4...20 ʤɸ, 
ʤʘʢʩ. 12 ɺ; 

ῐ 2, 4, 6, 8 ï GND 

ï 

 

ʇʨʝʜʦʭʨʘʥʠʪʝʣʴ 

 

ʇʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʟʘʱʠʪʳ 

ʧʦʨʪʦʚ GND ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ 

ʧʨʝʚʳʰʝʥʠʷ 

ʪʦʢʘ 6 ɸ 

ʉʤʝʥʥʳʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ 6 ɸ, ʢʦʨʧʫʩ 5×20 
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ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï ʉʚʝʪʦʚʘʷ 

ʠʥʜʠʢʘʮʠʷ 

 

ʉʚʝʪʦʜʠʦʜʳ ʜʣʷ 

ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠʣʠ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

 

ʅʘʟʥʘʯʝʥʠʝ ʩʥʠʟʫ ʚʚʝʨʭ: 

ῐ Processing unit ï ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ (ʧʦʩʪʦʷʥʥʦʝ 

ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʙʣʦʢʘ ʤʘʥʠʧʫʣʷʪʦʨʘ; ʦʪʩʫʪʩʪʚʫʝʪ 

ʩʚʝʯʝʥʠʝ ï ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ 

ʦʪʢʣʶʯʝʥ); 

ῐ Robot power ï ʚ ʧʨʦʮʝʩʩʝ: 

ῐ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ: ʠʥʜʠʢʘʪʦʨ 

ʫʩʧʝʰʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

(ʧʦʩʪʦʷʥʥʦʝ ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ ʟʘʧʫʱʝʥ, 

ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʝʨʠʬʝʨʠʠ ʧʨʦʰʣʘ 

ʫʩʧʝʰʥʦ); 

ῐ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ: ʠʥʜʠʢʘʪʦʨ 

ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ 

(ʧʨʝʨʳʚʠʩʪʦʝ ʩʚʝʯʝʥʠʝ ʨʘʟ ʚ ʩʝʢʫʥʜʫ 

ï ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʘʥʦ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨ); 

ῐ System status ï ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʧʣʘʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʦʩʪʦʷʥʥʦʝ 

ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï ʟʘʛʨʫʟʯʠʢ ʟʘʧʫʱʝʥ ʥʘ 

ʧʣʘʪʝ; ʧʨʝʨʳʚʠʩʪʦʝ ʩʚʝʯʝʥʠʝ ï ʥʘʣʠʯʠʝ 

ʦʰʠʙʦʢ ʥʘ ʧʣʘʪʝ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʝʯʝʥʠʝ ï ʦʪʩʫʪʩʪʚʠʝ 

ʦʰʠʙʦʢ ʥʘ ʧʣʘʪʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ 

ʟʘʧʫʱʝʥ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʇʆ ʥʘ ʧʣʘʪʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ); 

ῐ Emergency button ï ʠʥʜʠʢʘʪʦʨ ʩʦʩʪʦʷʥʠʷ 

ʘʚʘʨʠʡʥʦʡ ʢʥʦʧʢʠ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ 

(ʧʦʩʪʦʷʥʥʦʝ ʩʚʝʯʝʥʠʝ ʟʝʣʝʥʳʤ ï ʢʥʦʧʢʘ 

ʜʝʘʢʪʠʚʠʨʦʚʘʥʘ (ʩʦʩʪʦʷʥʠʝ ʥʦʨʤʘʣʴʥʦ 

ʟʘʤʢʥʫʪʦʝ); ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʝʯʝʥʠʝ ï 

ʢʥʦʧʢʘ ʘʢʪʠʚʠʨʦʚʘʥʘ (ʩʦʩʪʦʷʥʠʝ 

ʨʘʟʦʤʢʥʫʪʦʝ)) 

ï HDMI ʄʦʥʠʪʦʨ  ʈʘʟʲʝʤ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʝʛʦ 

ʜʠʩʧʣʝʷ 

ʊʠʧ: A; 

ʉʪʘʥʜʘʨʪ: 1.4ʘ 
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ˉ 

ʨʘʟʲʝʤʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʘʟʲʝʤʘ 

ʆʧʠʩʘʥʠʝ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï  USB ʇʦʨʪ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʥʝʰʥʠʭ 

ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʫʩʪʨʦʡʩʪʚ 

ʉʪʘʥʜʘʨʪ: USB 2.0; 

ʊʠʧ: Type-A; 

ʊʦʢ: 500 ʤɸ 

ï Ethernet ʉʝʪʝʚʦʡ 

ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʚʥʝʰʥʝʡ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʉʪʘʥʜʘʨʪ: 100BASE-TX; 

ʉʢʦʨʦʩʪʴ: 100 ʄʙʠʪ/ʩ; 

ʈʘʟʲʝʤ: 8P8C 

 

2.2.2.4 ʉʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢ 

ʧʦʨʪʘʤ 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʛʦʪʦʚʳʭ ʜʘʪʯʠʢʦʚ ʠʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ῐ ʧʦʨʪʳ (ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ) ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ 

(ʩʤ. ʈʠʩʫʥʦʢ I-19); 

 

ʈʠʩʫʥʦʢ I-19 ï ʇʦʨʪʳ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ 

ῐ ʧʦʨʪʳ (ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ) ʥʘ ʬʣʘʥʮʝ ʠʥʩʪʨʫʤʝʥʪʘ (ʩʤ. ʈʠʩʫʥʦʢ I-20); 
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ʈʠʩʫʥʦʢ I-20 ï ʇʦʨʪʳ ʥʘ ʬʣʘʥʮʝ ʠʥʩʪʨʫʤʝʥʪʘ 

1. ʊʠʧʦʚʘ ̫ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʮʠʬʨʦʚʦʤʫ ʚʭʦʜʫ: 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʪʠʧʘ «ʉʫʭʦʡ ʢʦʥʪʘʢʪè (ʩʤ. ʈʠʩʫʥʦʢ I-21): 

 

ʈʠʩʫʥʦʢ I-21 ï ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʪʠʧʘ çʉʫʭʦʡ ʢʦʥʪʘʢʪè 

2. ʊʠʧʦʚʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʘʥʘʣʦʛʦʚʦʤʫ ʚʭʦʜʫ: 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʩ ʚʳʭʦʜʦʤ ʧʦ ʥʘʧʨʷʞʝʥʠʶ (ʩʤ. ʈʠʩʫʥʦʢ I-22). 

 

ʈʠʩʫʥʦʢ I-22 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ ʩ ʚʳʭʦʜʦʤ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʘ ʩ ʚʳʭʦʜʦʤ ʪʠʧʘ «ʪʦʢʦʚʘʷ ʧʝʪʣʷè (ʩʤ. ʈʠʩʫʥʦʢ I-23). 



I-44 

 

ʈʠʩʫʥʦʢ I-23 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠ ̫ʜʘʪʯʠʢʘ ʩ ʚʳʭʦʜʦʤ ʪʠʧʘ çʪʦʢʦʚʘʷ ʧʝʪʣʷè 

3. ʊʠʧʦʚʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʮʠʬʨʦʚʳʤ ʚʳʭʦʜʘʤ: 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʮʠʬʨʦʚʳʤ ʜʠʩʢʨʝʪʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ (ʩʤ. ʈʠʩʫʥʦʢ I-24). 

 

ʈʠʩʫʥʦʢ I-24 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʮʠʬʨʦʚʳʤ 

ʜʠʩʢʨʝʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʧʥʝʚʤʦʠʥʪʝʨʬʝʡʩʦʤ 

(ʩʤ. ʈʠʩʫʥʦʢ I-25) 

 

ʈʠʩʫʥʦʢ I-25 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩ ʧʥʝʚʤʦʠʥʪʝʨʬʝʡʩʦʤ 

ʇʨʠʤʝʯʘʥʠʝ ï ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʳʡ ʜʠʦʜ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʤʝʭʘʥʠʟʤʦʚ ʩ ʧʥʝʚʤʦʠʥʪʝʨʬʝʡʩʦʤ (ʠʥʜʫʢʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ). 
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4. ʊʠʧʦʚʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʘʥʘʣʦʛʦʚʳʤ ʚʳʭʦʜʘʤ: 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦ ʚʭʦʜʦʤ ʪʠʧʘ «ʪʦʢʦʚʘʷ ʧʝʪʣʷ» 

(ʩʤ. ʈʠʩʫʥʦʢ I-26). 

 

ʈʠʩʫʥʦʢ I-26 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦ ʚʭʦʜʦʤ ʪʠʧʘ 

çʪʦʢʦʚʘʷ ʧʝʪʣʷè 

ῐ ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦ ʚʭʦʜʦʤ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 

(ʩʤ. ʈʠʩʫʥʦʢ I-27) 

 

ʈʠʩʫʥʦʢ I-27 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦ ʚʭʦʜʦʤ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ 

5. ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʬʝʡʩʫ RS-485 (ʩʤ. ʈʠʩʫʥʦʢ I-28): 

 

ʈʠʩʫʥʦʢ I-28 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ RS-485 
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2.3 ʀʩʧʦʣʴʟʦʚʘʥʠʝ Promobot M13 

2.3.1 ɺʢʣʶʯʝʥʠʝ 

ʇʝʨʝʜ ʚʢʣʶʯʝʥʠʝʤ Promobot M13: 

1. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚ ʨʘʙʦʯʝʤ ʦʢʨʫʞʝʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʩʪʦʨʦʥʥʠʝ 

ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʝʰʘʪʴ ʤʘʥʠʧʫʣʷʪʦʨʫ ʚʳʡʪʠ ʠʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ/ʠʣʠ ʢʘʣʠʙʨʦʚʢʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

2. ʇʨʦʚʝʨʴʪʝ, ʯʪʦ ʚ ʨʘʙʦʯʝʤ ʦʢʨʫʞʝʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʦʧʝʨʘʪʦʨ, 

ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʩʪʦʨʦʥʥʠʝ. 

3. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʥʦʧʢʠ 

ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʣʦʞʝʥʠʠ çɺʂʃè (ʩʤ. ʨʘʟʜʝʣ 4.4.2 «ʂʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ»). 

4. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʢ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʳ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʠ ʢʘʙʝʣʴ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ʐʪʘʪʥʦʝ ʚʢʣʶʯʝʥʠʝ Promobot M13: 

1. ʇʦʜʢʣʶʯʠʪʝ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ ʢ ʩʝʪʠ. 

2. ʆʪʢʨʦʡʪʝ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʚʝʜʠʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʚ 

ʧʦʣʦʞʝʥʠʝ çɺʂʃè. 

3. ʇʨʠʚʝʜʠʪʝ ʢʥʦʧʢʫ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʙʦʯʝʝ 

ʧʦʣʦʞʝʥʠʝ. 

4. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʚʢʣʶʯʝʥʠʷ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ. ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʠʟʜʘʩʪ 

ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ, ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ ʦʪʦʙʨʘʟʠʪʩʷ ʧʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ. ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʜʣʷ 

ʚʭʦʜʘ ʚ ʧʨʠʣʦʞʝʥʠʝ (ʩʤ. ʈʠʩʫʥʦʢ I-29). 



I-47 

 

ʈʠʩʫʥʦʢ I-29 ï ʆʢʥʦ ʜʣʷ ʚʭʦʜʘ ʚ ʧʨʠʣʦʞʝʥʠʝ 

5. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɺʦʡʪʠè ʠ ʘʚʪʦʨʠʟʫʡʪʝʩʴ ʚ ʧʨʠʣʦʞʝʥʠʠ. ʇʦʜʢʣʶʯʠʪʝ 

ʤʘʥʠʧʫʣʷʪʦʨ (ʩʤ. ʨʘʟʜʝʣ II.2 «ɸɺʊʆʈʀɿɸʎʀʗ, ʇʆɼʂʃʖʏɽʅʀɽ ʀ 

ɺʓʂʃʖʏɽʅʀɽ ʄɸʅʀʇʋʃʗʊʆʈɸ ɺ ʇʈʀʃʆɾɽʅʀʀ»). 

2.3.2 ʈʝʞʠʤʳ ʨʘʙʦʪʳ 

Promobot M13 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ: 

ῐ ʨʫʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

ῐ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

ʄʘʥʠʧʫʣʷʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠ ʦʧʝʨʘʮʠʡ ʠʥʩʪʨʫʤʝʥʪʘ 

ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ (ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ, ʩʦʙʳʪʠʷ). ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʦʙʳʪʠʡ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʮʠʬʨʦʚʳʝ, ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʣʘʥʮʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʤʘʥʠʧʫʣʷʪʦʨʘ (ʩʤ. ʨʘʟʜʝʣ 2.2.2.3 «ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ»). 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʥʘʩʪʨʦʠʪʴ 

ʨʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʨʘʙʦʯʠʤ ʦʢʨʫʞʝʥʠʝʤ. 

ɺ ʥ ʠ ʤ ʘ ʥ ʠ ʝ! ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʨʘʙʦʯʝʛʦ ʦʢʨʫʞʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʝ ʦʙʥʦʚʣʷʝʪʩʷ. 
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ʄʘʥʠʧʫʣʷʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʚ ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩ ʯʝʣʦʚʝʢʦʤ, ʦʜʥʘʢʦ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʨʝʩʪʨʦʝʥʠʷ, ʟʘʜʘʥʥʦʡ ʘʣʛʦʨʠʪʤʦʤ 

ʪʨʘʝʢʪʦʨʠʠ. ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʦʩʪʦʨʦʥʥʠʤ ʧʨʝʜʤʝʪʦʤ ʠʣʠ ʯʝʣʦʚʝʢʦʤ ʤʘʥʠʧʫʣʷʪʦʨ 

ʩʦʚʝʨʰʘʝʪ ʘʚʘʨʠʡʥʫʶ ʦʩʪʘʥʦʚʢʫ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʤʘʢʩʠʤʠʟʘʮʠʠ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ) 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʫʨʘ (ʢʣʝʪʢʠ) ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2.3.3 ʉʠʥʛʫʣʷʨʥʦʩʪʠ 

2.3.3.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʉʠʥʛʫʣʷʨʥʦʩʪʴ ï ʦʩʦʙʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʠʥʝʤʘʪʠʢʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʜʚʠʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʎʊʀ) ʠ/ʠʣʠ ʦʨʠʝʥʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ (ʩʤ. ʈʠʩʫʥʦʢ I-30), ʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʙʦʣʴʰʠʝ ʩʢʦʨʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʫʩʪʘʚʦʚ. 
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ʈʠʩʫʥʦʢ I-30 ï ʇʨʠʤʝʨ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʠʥʝʤʘʪʠʢʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʧʨʠ 

ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

 

ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠʣʠ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʥʝʝ ʚʦʟʤʦʞʥʳ: 

ῐ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʩʫʩʪʘʚʦʚ; 

ῐ ʟʘʪʨʫʜʥʝʥʠʝ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʦʟʳ ʠ ʦʨʠʝʥʪʘʮʠʠ 

ʠʥʩʪʨʫʤʝʥʪʘ; 

ῐ ʧʨʝʨʳʚʘʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ; 

ῐ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ʉʠʥʛʫʣʷʨʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʦʜʥʘʢʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʨʝʞʠʤʘʤ ʜʚʠʞʝʥʠʷ ʠ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʨʫʯʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ, ʥʘʣʘʜʢʝ ʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤ. 
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2.3.3.2 ʊʠʧʦʚʳʝ ʩʠʥʛʫʣʷʨʥʳʝ ʧʦʣʦʞʝʥʠʷ  

ɼʣʷ Promobot M13 ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ: 

ῐ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʨʘʙʦʯʝʡ ʟʦʥʳ (ʩʤ. ʈʠʩʫʥʦʢ I-31) ï ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʨʘʙʦʪʝ ʚʙʣʠʟʠ ʧʨʝʜʝʣʴʥʦʛʦ ʚʳʣʝʪʘ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

 

ʈʠʩʫʥʦʢ I-31 ï ʉʠʥʛʫʣʷʨʥʦʩʪʴ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʨʘʙʦʯʝʡ ʟʦʥʳ 

ῐ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʳ ʫ ʦʩʥʦʚʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ I-32) ï ʚʦʟʥʠʢʘʝʪ 

ʧʨʠ ʨʘʙʦʪʝ ʚʙʣʠʟʠ ʦʩʠ ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʠʣʠ ʧʦʜ ʦʩʥʦʚʘʥʠʝʤ, ʢʦʛʜʘ ʯʘʩʪʴ ʧʦʟ ʠ 

ʦʨʠʝʥʪʘʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʠʞʠʤʦʡ ʠʣʠ ʪʨʝʙʫʝʪ ʨʝʟʢʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʜʚʠʞʝʥʠʡ ʧʦ ʩʫʩʪʘʚʘʤ; 
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ʈʠʩʫʥʦʢ I-32 ï ʉʠʥʛʫʣʷʨʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʳ ʫ ʦʩʥʦʚʘʥʠʷ 

ῐ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʟʘʧʷʩʪʴʷ (ʩʤ. ʈʠʩʫʥʦʢ I-33) ï ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʪʘʢʦʤ ʚʟʘʠʤʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʟʘʧʷʩʪʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʨʠʝʥʪʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʪʨʝʙʫʝʪ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʦʩʝʡ ʉʇ ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʩʢʦʨʦʩʪʝʡ ʉʇ4ïʉʇ6. 
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ʈʠʩʫʥʦʢ I-33 ï ʉʠʥʛʫʣʷʨʥʦʩʪʴ ʟʘʧʷʩʪʴʷ 

2.3.3.3 ʇʨʠʟʥʘʢʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

ʇʨʠʟʥʘʢʘʤʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

ῐ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʫʩʪʘʚʦʚ 

ʧʨʠ ʤʘʣʦʤ ʩʤʝʱʝʥʠʠ ʎʊʀ; 

ῐ ʟʘʪʨʫʜʥʝʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʪʨʝʙʫʝʤʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ; 

ῐ ʧʦʷʚʣʝʥʠʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control. 

ʇʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control ʦʪʦʙʨʘʞʘʪʁʩʷ 

ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ: 

ῐ çʄʘʥʠʧʫʣʷʪʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠè; 

ῐ çʄʘʥʠʧʫʣʷʪʦʨ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠè; 

ῐ çʄʘʥʠʧʫʣʷʪʦʨ ʦʪʜʘʣʷʝʪʩʷ ʦʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠè. 
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2.3.3.4 ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʇʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʩʦʙʣʶʜʘʡʪʝ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ῐ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʜʚʠʞʝʥʠʷ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʨʘʙʦʯʘʷ ʟʦʥʘ ʩʚʦʙʦʜʥʘ ʦʪ ʣʶʜʝʡ, 

ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʛʦʪʦʚʦʢ ʠ ʠʥʳʭ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ; 

ῐ ʚʳʧʦʣʥʷʡʪʝ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʰʘʛʦʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʨʠʝʥʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ; 

ῐ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦ ʩʫʩʪʘʚʘʤ ʉʇ1ïʉʇ6, ʘ ʥʝ ʧʨʦʜʦʣʞʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʣʴʢʦ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʎʊʀ; 

ῐ ʥʝ ʜʦʧʫʩʢʘʡʪʝ ʥʘʭʦʞʜʝʥʠʷ ʯʘʩʪʝʡ ʪʝʣʘ ʚ ʟʦʥʝ ʚʦʟʤʦʞʥʦʛʦ ʨʝʟʢʦʛʦ ʧʦʚʦʨʦʪʘ 

ʟʚʝʥʴʝʚ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʛʦʪʦʚʢʠ; 

ῐ ʥʝ ʧʨʠʢʣʘʜʳʚʘʡʪʝ ʫʩʠʣʠʝ ʢ ʤʘʥʠʧʫʣʷʪʦʨʫ ʚʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʨʝʞʠʤʦʚ 

ʨʫʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ. 

2.3.3.5 ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠ ʦʪʣʘʜʢʝ ʧʨʦʛʨʘʤʤ ʩʦʙʣʶʜʘʡʪʝ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ῐ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʣʶʯʘʡʪʝ ʪʨʘʝʢʪʦʨʠʠ, ʧʨʦʭʦʜʷʱʠʝ ʚʙʣʠʟʠ ʧʨʝʜʝʣʴʥʦʛʦ 

ʚʳʣʝʪʘ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʚʙʣʠʟʠ ʦʩʠ ʦʩʥʦʚʘʥʠʷ ʠ ʚ ʧʦʣʦʞʝʥʠʷʭ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʟʘʧʷʩʪʴʷ; 

ῐ ʝʩʣʠ ʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʠʩʧʦʣʴʟʫʡʪʝ ʧʝʨʝʭʦʜ 

ʯʝʨʝʟ ʙʝʟʦʧʘʩʥʫʶ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʧʦʟʫ ʧʦ ʩʫʩʪʘʚʘʤ; 

ῐ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʷʡʪʝ ʦʨʠʝʥʪʘʮʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʜʦʙʘʚʣʷʡʪʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʯʝʨʝʟ ʩʠʥʛʫʣʷʨʥʫʶ 

ʦʙʣʘʩʪʴ; 

ῐ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʚʪʦʨʥʦ ʧʨʦʚʝʨʷʡʪʝ ʜʚʠʞʝʥʠʝ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ; 

ῐ ʧʝʨʚʳʡ ʟʘʧʫʩʢ ʥʦʚʦʡ ʠʣʠ ʠʟʤʝʥʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʷʡʪʝ ʥʘ ʧʦʥʠʞʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʧʨʠ ʩʚʦʙʦʜʥʦʡ ʨʘʙʦʯʝʡ ʟʦʥʝ. 
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2.3.3.6 ɼʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ çʄʘʥʠʧʫʣʷʪʦʨ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠè 

ʦʧʝʨʘʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ῐ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʝʝ ʜʚʠʞʝʥʠʝ; 

ῐ ʦʮʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʣʶʜʝʡ ʠ 

ʧʨʝʧʷʪʩʪʚʠʡ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ; 

ῐ ʠʟʤʝʥʠʪʴ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ, ʦʨʠʝʥʪʘʮʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʚʳʧʦʣʥʠʪʴ 

ʦʪʚʦʜ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʙʝʟʦʧʘʩʥʦʝ ʧʦʣʦʞʝʥʠʝ; 

ῐ ʧʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʝʡʪʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʦ ʩʫʩʪʘʚʘʤ ʠ ʚʳʚʝʩʪʠ 

ʤʘʥʠʧʫʣʷʪʦʨ ʠʟ ʦʧʘʩʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʘʣʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʩʦʦʙʱʝʥʠʷ çʄʘʥʠʧʫʣʷʪʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠè ʦʧʝʨʘʪʦʨʫ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ῐ ʥʝʤʝʜʣʝʥʥʦ ʦʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʝʝ ʧʝʨʝʤʝʱʝʥʠʝ; 

ῐ ʚʳʚʝʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨ ʠʟ ʩʠʥʛʫʣʷʨʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʤʘʣʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦ ʩʫʩʪʘʚʘʤ; 

ῐ ʥʝ ʚʦʟʦʙʥʦʚʣʷʪʴ ʚʳʧʦʣʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʜʦ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʧʨʦʚʝʨʢʠ ʠʟʤʝʥʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 

2.3.3.7 ɿʘʧʨʝʱʘʝʪʩʷ 

ʇʨʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʟʘʧʨʝʱʘʝʪʩʷ: 

ῐ ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʦʦʙʱʝʥʠʷ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ; 

ῐ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʧʝʨʝʤʝʱʝʥʠʝ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ 

ʠʣʠ ʦʨʠʝʥʪʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʣʠ 

ʦʰʠʙʢʠ; 

ῐ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʧʨʠ ʚʳʚʦʜʝ ʝʛʦ ʠʟ ʩʠʥʛʫʣʷʨʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ. 

2.3.3.8 ʆʩʪʘʪʦʯʥʳʡ ʨʠʩʢ 

ɼʘʞʝ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚʙʣʠʟʠ ʩʠʥʛʫʣʷʨʥʳʭ 

ʧʦʣʦʞʝʥʠʡ ʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦʝ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʩʫʩʪʘʚʦʚ ʠ ʠʟʤʝʥʝʥʠʝ 
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ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ. ʆʧʝʨʘʪʦʨ ʦʙʷʟʘʥ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʡ ʦʩʪʘʪʦʯʥʳʡ ʨʠʩʢ 

ʧʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʥʘʣʘʜʢʝ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

2.3.4 ɺʳʢʣʶʯʝʥʠʝ 

ʐʪʘʪʥʦʝ ʚʳʢʣʶʯʝʥʠʝ Promobot M13: 

1. ɺʳʢʣʶʯʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʩʤ. ʈʠʩʫʥʦʢ II -8). 

2. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ.  

3. ʆʪʢʨʦʡʪʝ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʚʝʜʠʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʚ 

ʧʦʣʦʞʝʥʠʝ çɺʓʂʃè. 

4. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʥʦʛʦ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ï ʦʪʩʦʝʜʠʥʠʪʝ 

ʢʘʙʝʣ ɹʧʠʪʘʥʠʷ ʦʪ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 

2.4 ɼʝʤʦʥʪʘʞ Promobot M13 

ʇʝʨʝʜ ʜʝʤʦʥʪʘʞʝʤ Promobot M13 ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ɼʝʤʦʥʪʠʨʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ ʠ ʦʩʥʘʩʪʢʫ, ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ. 

2. ʇʝʨʝʚʝʜʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʩʤ. ʨʘʟʜʝʣ II.5.5.1 

«ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ»). 

3. ɺʳʢʣʶʯʠʪʝ Promobot M13 (ʩʤ. ʨʘʟʜʝʣ 2.3.4 «ɺʳʢʣʶʯʝʥʠʝ»). 

ɼʝʤʦʥʪʘʞ Promobot M13: 

1.  ɿʘʬʠʢʩʠʨʫʡʪʝ ʤʘʥʠʧʫʣʷʪʦʨ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʘʜʝʥʠʝ ʠ ʧʦʚʨʝʞʜʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ɼʝʤʦʥʪʠʨʫʡʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʩ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʫʷ ʢʨʫʛʣʦʧʨʷʜʥʳʝ 

ʪʝʢʩʪʠʣʴʥʳʝ ʩʪʨʦʧʳ ʜʣʠʥʦʡ 2 ʤʝʪʨʘ: 

1) ʆʙʭʚʘʪʠʪʝ ʩʪʨʦʧʘʤʠ ʧʣʝʯʦ ʉʇ2ïʉʇ3 ʤʝʨʪʚʦʡ ʧʝʪʣʝʡ ʢʘʢ ʫʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ (ʩʤ. ʈʠʩʫʥʦʢ I-12). ʅʝʣʴʟʷ ʧʦʜʚʝʨʛʘʪʴ ʫʩʠʣʠʷʤ ʟʘʧʨʝʱʝʥʥʳʝ ʤʝʩʪʘ 

ʦʙʭʚʘʪʘ (ʉʇ4, ʉʇ5, ʉʇ6) ʠ ʧʣʘʩʪʠʢʦʚʳʝ ʟʘʱʠʪʥʳʝ ʢʨʳʰʢʠ 

(ʩʤ. ʈʠʩʫʥʦʢ I-12). 

2) ʆʪʢʨʫʪʠʪʝ ʢʨʝʧʣʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʩʥʠʤʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʩ 

ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ. 

3) ʇʦʩʪʘʚʴʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʦʩʥʦʚʘʥʠʝʤ ʥʘ ʨʦʚʥʳʡ ʧʦʣ. 
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4) ʊʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʦʪ ʧʳʣʠ, ʛʨʷʟʠ, ʠʩʧʦʣʴʟʫʡʪʝ ʤʷʛʢʠʝ 

ʪʢʘʥʠ ʠ ʯʠʩʪʷʱʠʝ ʩʨʝʜʩʪʚʘ (ʩʤ. ʨʘʟʜʝʣ 3.1 «ʈʝʛʣʘʤʝʥʪʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ Promobot M13»). 

5) ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʘ ʤʝʩʪʦ ʫʧʘʢʦʚʢʠ ʠʩʧʦʣʴʟʫʡʪʝ 

ʧʦʜʢʘʪʥʫʶ ʪʝʣʝʞʢʫ. 

ʇʨʠ ʦʪʧʨʘʚʢʝ Promobot M13 ʥʘ ʭʨʘʥʝʥʠʝ ʩʦʙʣʶʜʘʡʪʝ ʠʥʩʪʨʫʢʮʠʶ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ 

ʨʘʟʜʝʣʝ 7.2 «ʇʦʜʛʦʪʦʚʢʘ ʢ ʭʨʘʥʝʥʠʶ».  
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3 ʊɽʍʅʀʏɽʉʂʆɽ ʆɹʉʃʋɾʀɺɸʅʀɽ  

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ Promobot M13 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʷʚʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʣʝʢʩʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

3.1 ʈʝʛʣʘʤʝʥʪʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ Promobot M13 

ʈʝʛʫʣʷʨʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7 ï ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʇʘʨʘʤʝʪʨ ʧʨʦʚʝʨʢʠ ʉʧʦʩʦʙ ʧʨʦʚʝʨʢʠ 

ɽʞʝʜʥʝʚʥʦ ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʆʙʦʡʜʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, 

ʧʨʦʚʝʜʠʪʝ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʥʘ ʥʘʣʠʯʠʝ 

ʪʨʝʱʠʥ, ʧʦʚʨʝʞʜʝʥʠʡ, ʜʝʬʝʢʪʦʚ ʠ 

ʟʘʛʨʷʟʥʝʥʠʡ 

ɽʞʝʜʥʝʚʥʦ ʇʨʦʚʝʨʢʘ ʢʥʦʧʢʠ 

ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ 

ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʥʘ 

ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʧʘʫʟʳ, ʜʦʣʞʥʦ 

ʦʪʦʙʨʘʟʠʪʴʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʥʘ ʵʢʨʘʥʝ 

ɽʞʝʜʥʝʚʥʦ ʊʝʩʪ ʙʝʟʦʧʘʩʥʦʛʦ ʟʘʧʫʩʢʘ ʚ 

ʨʝʞʠʤʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ 

 ɺʳʧʦʣʥʠʪʝ ʣʶʙʦʡ ʩʢʨʠʧʪ ʥʘ ʤʝʜʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ (ʢʦʵʬʬʠʮʠʝʥʪ 0,1) 

ɽʞʝʤʝʩʷʯʥʦ ʇʨʦʚʝʨʢʘ ʢʨʝʧʣʝʥʠʡ ʠ 

ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʇʨʠ ʦʙʝʩʪʦʯʝʥʥʦʤ ʤʘʥʠʧʫʣʷʪʦʨʝ ʧʦʧʨʦʙʫʡʪʝ 

ʚʨʫʯʥʫʶ ʩʜʚʠʥʫʪʴ ʤʘʥʠʧʫʣʷʪʦʨ ʟʘ ʦʩʥʦʚʘʥʠʝ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʣʶʬʪʦʚ ʧʨʦʪʷʥʠʪʝ ʢʨʝʧʣʝʥʠʷ 

ʦʧʦʨʳ 

ɽʞʝʤʝʩʷʯʥʦ ʆʩʤʦʪʨ ʢʘʙʝʣʝʡ ʠ ʨʘʟʲʝʤʦʚ 

ʥʘ ʠʟʥʦʩ 

ɺʠʟʫʘʣʴʥʦ ʧʨʦʚʝʜʠʪʝ ʢʦʥʪʨʦʣʴ ʢʘʙʝʣʝʡ ʠ 

ʧʨʦʚʦʜʢʠ. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ, 

ʧʦʨʝʟʦʚ, ʧʨʦʧʫʩʢʦʚ ʠʟʦʣʷʮʠʠ 

ɽʞʝʤʝʩʷʯʥʦ ʆʯʠʩʪʢʘ ʠ ʧʨʦʚʝʨʢʘ 

ʟʘʭʚʘʪʘ/ʠʥʩʪʨʫʤʝʥʪʘ 

ʆʪʩʦʝʜʠʥʠʪʝ ʬʣʘʥʝʮ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʦʚʝʜʠʪʝ 

ʝʛʦ ʦʩʤʦʪʨ ʠ ʦʯʠʩʪʢʫ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʟʘʛʨʷʟʥʝʥʠʡ 
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ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʇʘʨʘʤʝʪʨ ʧʨʦʚʝʨʢʠ ʉʧʦʩʦʙ ʧʨʦʚʝʨʢʠ 

ɽʞʝʤʝʩʷʯʥʦ ʇʨʦʚʝʨʢʘ ʢʘʣʠʙʨʦʚʢʠ 

ʵʥʢʦʜʝʨʦʚ ʠ ʜʘʪʯʠʢʦʚ 

ʧʦʣʦʞʝʥʠʷ 

ɺʳʧʦʣʥʠʪʝ ʧʦʣʥʳʡ ʟʘʧʫʩʢ ʤʘʥʠʧʫʣʷʪʦʨʘ, 

ʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʦʰʠʙʢʠ 

ʈʘʟ ʚ 3ï6 

ʤʝʩʷʮʝʚ 

ɼʠʘʛʥʦʩʪʠʢʘ ʨʝʜʫʢʪʦʨʦʚ ʥʘ 

ʣʶʬʪ ʠ ʰʫʤ 

ʇʨʠ ʦʙʝʩʪʦʯʝʥʥʦʤ ʤʘʥʠʧʫʣʷʪʦʨʝ ʧʦʦʯʝʨʝʜʥʦ 

ʧʦʧʨʦʙʫʡʪʝ ʚʨʫʯʥʫʶ ʩʜʚʠʥʫʪʴ ʤʘʥʠʧʫʣʷʪʦʨ 

ʟʘ ʧʣʝʯʦ ʢʘʞʜʦʛʦ ʉʇ ʠ ʧʨʦʚʝʨʴʪʝ ʥʘ ʥʘʣʠʯʠʝ 

ʣʶʬʪʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʣʶʬʪʦʚ ʨʘʙʦʪʘ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨʝ ʟʘʧʨʝʱʘʝʪʩʷ 

ɿʘʧʫʩʪʠʪʝ ʣʶʙʦʡ ʩʢʨʠʧʪ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʭʘʨʘʢʪʝʨʥʳʭ ʰʫʤʦʚ, 

ʣʦʢʘʣʠʟʠʨʫʡʪʝ ʤʝʩʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʰʫʤʘ, 

ʦʙʝʩʪʦʯʴʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʠ ʦʙʨʘʪʠʪʝʩʴ ʚ 

ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ. ʈʘʙʦʪʘ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ ʩ 

ʜʘʥʥʳʤ ʜʝʬʝʢʪʦʤ ʟʘʧʨʝʱʘʝʪʩʷ 

ʈʘʟ ʚ 3ï6 

ʤʝʩʷʮʝʚ 

ʇʨʦʚʝʨʢʘ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʚʦʜʦʚ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʠʙʨʘʮʠʠ, ʰʫʤʳ) 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʥʝʭʘʨʘʢʪʝʨʥʳʭ ʚʠʙʨʘʮʠʡ, 

ʰʫʤʦʚ ʠ ʧʨʝʨʳʚʠʩʪʦʩʪʠ ʜʚʠʞʝʥʠʡ, 

ʦʩʪʘʥʦʚʠʪʝ ʨʘʙʦʪʫ ʤʘʥʠʧʫʣʷʪʦʨʘ. ɿʘʤʝʨʴʪʝ 

ʧʠʨʦʤʝʪʨʦʤ ʪʝʤʧʝʨʘʪʫʨʫ ʫʟʣʦʚ 

ʤʘʥʠʧʫʣʷʪʦʨʘ, ʟʘʬʠʢʩʠʨʫʡʪʝ ʜʘʥʥʳʝ ʠ 

ʧʝʨʝʜʘʡʪʝ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ. ʈʘʙʦʪʘ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨʝ ʩ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ 

ʜʝʬʝʢʪʘʤʠ ʟʘʧʨʝʱʘʝʪʩʷ 

ɽʞʝʛʦʜʥʦ ɿʘʤʝʥʘ ʠʟʥʦʰʝʥʥʳʭ 

ʜʝʪʘʣʝʡ ʟʘʭʚʘʪʘ ʠ 

ʫʧʣʦʪʥʠʪʝʣʝʡ 

ɼʝʪʘʣʠ, ʠʤʝʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʡ ʠʟʥʦʩ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʫ 

ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʠʣʠ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ 

ɽʞʝʛʦʜʥʦ ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ 

ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʇʆ 

 ʉʤ. ʨʘʟʜʝʣ II.7 «ʆɹʅʆɺʃɽʅʀɽ 

ʇʈʀʃʆɾɽʅʀʗ» 

ɽʞʝʛʦʜʥʦ ʂʘʣʠʙʨʦʚʢʘ ʚʩʝʭ ʜʘʪʯʠʢʦʚ 

ʠ ʧʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

 ʆʙʨʘʪʠʪʝʩʴ ʚ ʩʝʨʚʠʩʥʫ  ʁ ʩʣʫʞʙʫ 

ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ 
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3.2 ɼʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ Promobot M13 

ɺʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʠʭ ʧʨʠʯʠʥʳ ʠ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 8. 

ʊʘʙʣʠʮʘ 8 ï ɼʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ɺʦʟʤʦʞʥʘʷ ʧʨʠʯʠʥʘ ʄʝʪʦʜʳ ʫʩʪʨʘʥʝʥʠʷ 

ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʅʝ ʚʢʣʶʯʘʝʪʩʷ ʵʢʨʘʥ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʆʪʢʣʶʯʝʥ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʚʳʢʣʶʯʘʪʝʣʴ 

ɺʢʣʶʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʚʳʢʣʶʯʘʪʝʣʴ ʚ ʰʢʘʬʫ 

ʫʧʨʘʚʣʝʥʠʷ 

ʅʝ ʧʦʜʩʦʝʜʠʥʝʥ ʢʘʙʝʣʴ 

ʧʫʣʴʪʘ ʢ ʰʢʘʬʫ 

ʫʧʨʘʚʣʝʥʠʷ 

ʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʷ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʢʘʙʝʣʷ 

ʧʫʣʴʪʘ 

ɿʘʤʝʥʠʪʴ ʢʘʙʝʣʴ 

ʅʝ ʟʘʧʫʩʢʘʝʪʩʷ ʰʢʘʬ 

ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʦʤ 

ʆʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ 

ʅʝ ʧʦʩʪʫʧʘʝʪ ʥʘʧʨʷʞʝʥʠʝ 

ʩʝʪʠ 230 ɺ 

ɿʘʤʝʥʠʪʴ ʥʝʠʩʧʨʘʚʥʳʡ ʢʘʙʝʣʴ 

ʧʠʪʘʥʠʷ  

ʇʨʠ ʨʘʙʦʪʝ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʩʣʳʰʥʦ ʧʦʩʪʦʨʦʥʥʠʝ ʟʚʫʢʠ 

ʧʨʠ ʨʘʙʦʪʝ ʩʝʨʚʦʧʨʠʚʦʜʦʚ 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʨʝʜʫʢʪʦʨʘ, 

ʜʨʘʡʚʝʨʘ ʤʦʪʦʨʘ 

ʆʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ 

ɺʠʟʫʘʣʴʥʦʝ ʟʘʤʝʜʣʝʥʠʝ 

ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʧʫʣʴʪʝ 

ʫʧʨʘʚʣʝʥʠʷ, ʟʘʚʠʩʘʥʠʝ 

ʇʝʨʝʛʨʝʚ ʰʢʘʬʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 

 



I-60 

 

3.3 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʤʦʥʪʫ Promobot M13 

ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ 

ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʣʫʞʙʫ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʅʝ ʧʳʪʘʡʪʝʩʴ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɽʩʣʠ ʤʘʥʠʧʫʣʷʪʦʨ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʘʨʘʥʪʠʠ, ʨʝʤʦʥʪ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʉʦʭʨʘʥʠʪʝ ʧʘʩʧʦʨʪ Promobot M13 ʠ ʜʦʢʫʤʝʥʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʜʘʪʫ ʧʦʢʫʧʢʠ. 

3.4 ʍʨʘʥʝʥʠʝ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ Promobot M13 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʤʝʪʴ ʥʘʙʦʨ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ: ʚʢʣʘʜʳʰʠ ʜʣʷ ʬʠʣʴʪʨʦʚ (12 ʰʪ.), ʨʝʟʠʥʦʚʳʝ ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ ʢʦʣʴʮʘ. 

ʚʠʨʪʫʘʣʴʥʳʭ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʦʪʢʨʳʪʳʭ 

ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ ʠʥʪʝʨʬʝʡʩʘ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ 

ʚʳʢʣʶʯʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ɿʘʚʠʩʘʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ 

ɺʦʟʜʫʰʥʳʡ ʬʠʣʴʪʨ 

ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʙʠʪ 

ʧʳʣʴʶ 

ʇʨʦʜʫʪʴ ʚʢʣʘʜʳʰ ʣʠʙʦ ʟʘʤʝʥʠʪʴ 

ʥʘ ʥʦʚʳʡ 

ʐʢʘʬ ʫʩʪʘʥʦʚʣʝʥ 

ʥʝʧʨʘʚʠʣʴʥʦ, 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ 

ʦʪʚʝʨʩʪʠʷ ʟʘʢʨʳʪʳ 

ʆʩʚʦʙʦʜʠʪʴ ʤʝʩʪʦ ʚʦʢʨʫʛ ʰʢʘʬʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʝʚʳʰʘʝʪ 

ʨʘʙʦʯʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʉʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 

ʅʝʠʩʧʨʘʚʝʥ ʚʝʥʪʠʣʷʪʦʨ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ 

ɿʘʤʝʥʠʪʴ ʚʝʥʪʠʣʷʪʦʨ 

ʑʝʣʢʘʶʱʠʝ ʟʚʫʢʠ ʥʘ ʦʜʥʦʤ 

ʠʟ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʚʦ ʚʨʝʤʷ 

ʨʘʙʦʪʳ 

ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ 

ʢʘʪʝʛʦʨʠʠ 0. 

ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʪʦʨʤʦʟʘ 

ʆʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ 

ʋʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʚ 

ʇʆ Promobot M Control 

ï ʆʙʨʘʪʠʪʴʩʷ ʚ ʩʝʨʚʠʩʥʫʶ ʩʣʫʞʙʫ 
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ʍʨʘʥʠʪʝ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ ʚ ʩʫʭʦʤ ʠ ʯʠʩʪʦʤ ʤʝʩʪʝ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʚʣʘʛʠ ʠ ʧʳʣʠ. 

3.5 ʈʝʛʠʩʪʨʘʮʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ Promobot M13 

ɺʩʝ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʜʦʣʞʥʳ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʞʫʨʥʘʣʝ ʫʯʝʪʘ. ɾʫʨʥʘʣ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʘʬʳ: 

ῐ ʜʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ; 

ῐ ʬʘʢʪʠʯʝʩʢʘʷ ʥʘʨʘʙʦʪʢʘ ʠʟʜʝʣʠʷ ʩ ʥʘʯʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʨʝʤʦʥʪʘ, ʯ; 

ῐ ʚʠʜ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʨʝʤʦʥʪʘ ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 

ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ; 

ῐ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ; 

ῐ ʧʦʜʧʠʩʴ ʠ ʌʀʆ ʣʠʮʘ, ʧʨʦʠʟʚʦʜʠʚʰʝʛʦ ʨʘʙʦʪʳ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ; 

ῐ ʧʦʜʧʠʩʴ ʠ ʌʀʆ ʣʠʮʘ, ʨʘʟʨʝʰʘʶʱʝʛʦ ʧʫʩʢ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʛʦ/ʦʙʩʣʫʞʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʘʪʘ ʧʫʩʢʘ. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠʣʠ ʩʣʦʞʥʦʩʪʝʡ ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʣʫʞʙʫ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

4 ʄɽʈʓ ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀ 

4.1 ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʘʙʦʪʘ ʩ Promobot M13 ʪʨʝʙʫʝʪ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʧʝʨʩʦʥʘʣʘ, ʧʦʚʨʝʞʜʝʥʠʶ ʢʦʤʧʣʝʢʩʘ ʠ 

ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʉʣʝʜʫʡʪʝ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ: 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʤʘʥʠʧʫʣʷʪʦʨ ʠ ʠʥʩʪʨʫʤʝʥʪ ʩʤʦʥʪʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠ; 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʨʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤʫ 

ʜʚʠʞʝʥʠʷ; 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʨʦʚʦʜʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʰʢʘʬʘ ʠ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ; 
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ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʢ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʳ ʚʩʝ ʜʘʪʯʠʢʠ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʘʣʛʦʨʠʪʤ ʜʚʠʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ ʤʝʩʪʘʭ; 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʝʨʩʦʥʘʣ ʦʩʚʝʜʦʤʣʝʥ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʥʦʧʦʢ ʘʚʘʨʠʡʥʦʛʦ 

ʦʩʪʘʥʦʚʘ ʠ ʤʝʪʦʜʘʭ ʠʭ ʘʢʪʠʚʘʮʠʠ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ 

ʩʠʪʫʘʮʠʡ; 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʢʨʳʰʢʘ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʨʳʰʢʠ ʩʝʨʚʦʧʨʠʚʦʜʦʚ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʟʘʢʨʳʪʳ; 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʩʦʙʣʶʜʝʥʳ ʚʩʝ ʤʝʨʳ ʠ ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʤʘʥʠʧʫʣʷʪʦʨʘ, ʝʩʣʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

ῐ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʩʣʝʜʫʡʪʝ 

ʠʥʩʪʨʫʢʮʠʷʤ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

ῐ ʠʟʙʝʛʘʡʪʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ; 

ῐ ʟʘʧʨʝʱʘʝʪʩʷ ʥʦʩʠʪʴ ʩʚʦʙʦʜʥʫʶ ʦʜʝʞʜʫ ʠʣʠ ʶʚʝʣʠʨʥʳʝ ʠʟʜʝʣʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʤʘʥʠʧʫʣʷʪʦʨʦʤ; 

ῐ ʟʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʢʦʨʧʫʩʦʚ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ, ʢʨʝʧʝʞʝʡ; 

ῐ ʟʘʧʨʝʱʘʝʪʩʷ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ Promobot M13. ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʦʧʘʩʥʦʩʪʝʡ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ-

ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

4.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʧʝʨʘʪʦʨʫ 

ʆʧʝʨʘʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʩ Promobot M13, ʜʦʣʞʝʥ: 

ῐ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ῐ ʠʤʝʪʴ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ; 
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ῐ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʢʘʟʘʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 4 «ʄɽʈʓ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʈʀ ʀʉʇʆʃʔɿʆɺɸʅʀʀè ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ Promobot M13 ʦʧʝʨʘʪʦʨ ʦʙʷʟʘʥ: 

ῐ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʘʚʠʣ ʵʣʝʢʪʨʦ- ʠ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ῐ ʥʝ ʜʦʧʫʩʢʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʙʝʣʝʡ ʧʠʪʘʥʠʷ ʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʢʘʙʝʣʝʡ ʚ 

ʤʝʩʪʘʭ, ʛʜʝ ʠʤ ʤʦʛʫʪ ʙʳʪʴ ʥʘʥʝʩʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ; 

ῐ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʩʪʦʨʦʥʥʠʭ ʰʫʤʦʚ ʧʨʝʢʨʘʪʠʪʴ ʨʘʙʦʪʫ ʠ ʦʙʝʩʪʦʯʠʪʴ ʢʦʤʧʣʝʢʩ; 

ῐ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʩʣʝʜʦʚʘʪʴ 

ʠʥʩʪʨʫʢʮʠʷʤ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

ῐ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠ. 

ɿʘʧʨʝʱʘʝʪʩʷ: 

ῐ ʧʨʦʠʟʚʦʜʠʪʴ ʜʝʡʩʪʚʠʷ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ 

ʢʦʤʧʣʝʢʩ; 

ῐ ʨʘʙʦʪʘʪʴ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʩʨʝʜʝ, ʨʷʜʦʤ ʩ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʤʠʩʷ 

ʧʨʝʜʤʝʪʘʤʠ; 

ῐ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʥʪʘʞ ʠ ʜʝʤʦʥʪʘʞ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʚʳʢʣʶʯʝʥʠʷ 

ʢʦʤʧʣʝʢʩʘ; 

ῐ ʦʪʢʨʳʚʘʪʴ ʠ ʨʘʟʙʠʨʘʪʴ ʢʦʨʧʫʩ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʤʘʥʠʧʫʣʷʪʦʨ (ʠʟʤʝʥʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ); 

ῐ ʧʨʦʠʟʚʦʜʠʪʴ ʨʝʤʦʥʪ ʢʦʤʧʣʝʢʩʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ; 

ῐ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. 

4.3 ʈʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʈʘʙʦʯʝʝ ʦʢʨʫʞʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʘʣʛʦʨʠʪʤʫ ʜʚʠʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚ ʨʘʙʦʯʝʤ ʦʢʨʫʞʝʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʦʪʩʫʪʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʠ ʩʙʦʷʤ ʚ ʘʣʛʦʨʠʪʤʝ 

ʜʚʠʞʝʥʠʷ. 
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ʇʨʠ ʥʘʣʘʜʢʝ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʡʪʝ ʨʝʞʠʤ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ: ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʩʥʠʟʠʪ ʨʠʩʢ ʪʨʘʚʤʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʳ ʤʦʞʝʪʝ ʙʳʩʪʨʦ 

ʦʩʪʘʥʦʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ: ʧʫʪʠ ʦʪʩʪʫʧʣʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʙʣʦʢʠʨʦʚʘʥʳ. 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʦʣʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʠʪʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʧʦʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʠ. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʤʘʥʠʧʫʣʷʪʦʨ ʜʚʠʞʝʪʩʷ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟ 

ʦʪʢʣʦʥʝʥʠʡ. 

ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʜʣʝʟʘʪʴ ʧʦʜ ʜʚʠʞʫʱʠʝʩʷ ʦʩʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʧʦʧʨʘʚʣʷʪʴ ʟʘʛʦʪʦʚʢʠ 

ʨʫʢʘʤʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

4.4 ɼʝʡʩʪʚʠʷ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ  

4.4.1 ʂʘʪʝʛʦʨʠʠ ʦʩʪʘʥʦʚʘ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʄʕʂ 60204-1 ʢʘʪʝʛʦʨʠʠ ʦʩʪʘʥʦʚʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ 

ʘʣʛʦʨʠʪʤʳ ʜʝʡʩʪʚʠʡ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʢʣʘʩʩʦʤ ʨʠʩʢʘ: 

ῐ ʂʘʪʝʛʦʨʠʷ 0: ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʧʘʩʥʳʭ 

ʠ/ʠʣʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʉʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʷʪʠʝʤ ʧʠʪʘʥʠʷ ʩ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʠ ʙʣʦʢʠʨʦʚʢʦʡ ʫʟʣʦʚ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 

ɺʥʠʤʘʥʠʝ! ɺʳʭʦʜ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʢʘʣʠʙʨʦʚʢʦʡ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ῐ ʂʘʪʝʛʦʨʠʷ 1: ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʦʩʪʘʥʦʚ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪʘʭ. 

ʉʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʣʦʢʠʨʦʚʢʦʡ ʫʟʣʦʚ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 

ɺʥʠʤʘʥʠʝ! ɺʳʭʦʜ ʠʟ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʩʪʘʥʦʚʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʢʘʣʠʙʨʦʚʢʦʡ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ῐ ʂʘʪʝʛʦʨʠʷ 2: ʧʘʫʟʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʥʦʚʦʛʦ ʠʣʠ ʚʥʝʧʣʘʥʦʚʦʛʦ 

ʦʩʪʘʥʦʚʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. ʅʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʙʣʦʢʠʨʦʚʢʦʡ ʫʟʣʦʚ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʦʨʤʦʟʦʤ. 
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4.4.2 ʂʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ 

ʂʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʵʢʩʪʨʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

1. ɸʧʧʘʨʘʪʥʳʝ ʢʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ. 

ʆʩʥʦʚʥʘʷ ʢʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ. ʂʥʦʧʢʘ 

ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʦʡ: ʚ ʦʪʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ʮʝʧʴ ʩʢʦʤʤʫʪʠʨʦʚʘʥʘ. ʇʨʠ ʥʘʞʘʪʠʠ 

ʥʘ ʢʥʦʧʢʫ ʮʝʧʴ ʨʘʟʤʳʢʘʝʪʩʷ. 

ʂ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʦ ʜʚʫʭ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʥʦʧʦʢ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʥʦʧʦʢ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʢʦʥʪʘʢʪʳ 1ï2, 3ï4. 

ɺʩʝ ʘʧʧʘʨʘʪʥʳʝ ʢʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʧʦʜʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺ 

ʩʣʫʯʘʝ ʩʨʘʙʘʪʳʚʘʥʠʷ (ʨʘʟʤʳʢʘʥʠ)̫ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʢʥʦʧʢʠ, ʩ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩʥʠʤʘʝʪʩʷ 

ʧʠʪʘʥʠʝ ʠ ʫʟʣʳ ʩʝʨʚʦʧʨʠʚʦʜʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʙʣʦʢʠʨʫʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʪʦʨʤʦʟʘʤʠ. 

2. ʎʠʬʨʦʚʳʝ ʢʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ. 

ʂ ʰʢʘʬʫ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʦ ʜʚʫʭ ʮʠʬʨʦʚʳʭ ʢʥʦʧʦʢ ʘʚʘʨʠʡʥʦʛʦ 

ʦʩʪʘʥʦʚʘ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʥʦʧʦʢ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʢʦʥʪʘʢʪʳ 5ï6, 7ï8. 

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʢʥʦʧʢʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʰʢʘʬʫ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ï ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʳʨʝ ʧʝʨʝʤʳʯʢʠ ʚ ʨʘʟʲʝʤʳ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢʥʦʧʦʢ ʤʝʞʜʫ ʢʦʥʪʘʢʪʘʤʠ 1ï2, 3ï4, 5ï6 ʠ 7ï8 (ʩʤ. ʈʠʩʫʥʦʢ I-34). 
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ʈʠʩʫʥʦʢ I-34 ï ʋʩʪʘʥʦʚʢʘ ʧʝʨʝʤʳʯʝʢ ʤʝʞʜʫ ʢʦʥʪʘʢʪʘʤʠ 1ï2, 3ï4, 5ï6, 7ï8 

4.4.3 ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ 

ɸʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʢʣʶʯʝʥʠʝʤ ʧʠʪʘʥʠʷ ʠ ʙʣʦʢʠʨʦʚʢʦʡ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʷʤ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ ʥʘ ʵʢʨʘʥʝ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. 

5 ɹɽɿʆʇɸʉʅʆʉʊʔ 

5.1 ʀʥʜʠʢʘʮʠʷ Promobot M13 

ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʘʱʝʥ ʚʩʪʨʦʝʥʥʳʤ ʟʚʫʢʦʚʳʤ ʠʟʣʫʯʘʪʝʣʝʤ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 

ʩʦʩʪʦʷʥʠʡ Promobot M13. 

ʕʣʝʤʝʥʪʳ ʠʥʜʠʢʘʮʠʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʮʠʬʨʦʚʳʤ ʚʳʭʦʜʘʤ ʰʢʘʬʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʜʠʢʘʮʠʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

ɺʥʠʤʘʥʠʝ! ɺʩʪʨʦʝʥʥʘʷ ʟʚʫʢʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʙʝʟʦʧʘʩʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ Promobot M13 ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥʘ. 



I-67 

ʆʧʠʩʘʥʠʝ ʚʩʪʨʦʝʥʥʦʡ ʟʚʫʢʦʚʦʡ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʡ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 9. 

ʊʘʙʣʠʮʘ 9 ï ɺʩʪʨʦʝʥʥʘʷ ʟʚʫʢʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʡ 

ʉʠʪʫʘʮʠʷ ʎʝʣʴ ʩʠʛʥʘʣʘ ɿʚʫʢʦʚʦʡ 

ʩʠʛʥʘʣ 

 ʇʦʚʪʦʨʷʝʤʦʩʪʴ 

ɺʢʣʶʯʝʥʠʝ ʰʢʘʬʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʆʧʦʚʝʱʝʥʠʝ: 

ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ 
ʆʜʠʥ ʜʣʠʥʥʳʡ ʆʜʥʦʢʨʘʪʥʦ 

ɺʳʢʣʶʯʝʥʠʝ ʰʢʘʬʘ 

ʫʧʨʘʚʣʝʥʠʷ 

ʆʧʦʚʝʱʝʥʠʝ: 

ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ 
ʆʜʠʥ ʜʣʠʥʥʳʡ ʆʜʥʦʢʨʘʪʥʦ 

ɺʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʊʨʠ ʜʣʠʥʥʳʭ, 

ʪʨʠ ʢʦʨʦʪʢʠʭ 
ʆʜʥʦʢʨʘʪʥʦ 

ɺʳʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʊʨʠ ʢʦʨʦʪʢʠʭ, 

ʪʨʠ ʜʣʠʥʥʳʭ 
ʆʜʥʦʢʨʘʪʥʦ 

ʆʩʪʘʥʦʚ ʢʘʪʝʛʦʨʠʠ 2 ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʅʝʪ ʆʜʥʦʢʨʘʪʥʦ 

ʆʩʪʘʥʦʚ ʢʘʪʝʛʦʨʠʠ 1 ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʆʜʠʥ ʜʣʠʥʥʳʡ ʆʜʥʦʢʨʘʪʥʦ 

ʆʩʪʘʥʦʚ ʢʘʪʝʛʦʨʠʠ 0 ɸʚʘʨʠʷ ʆʜʠʥ ʜʣʠʥʥʳʡ ʆʜʥʦʢʨʘʪʥʦ 

 

6 ɻɸʈɸʅʊʀʁʅʓɽ ʆɹʗɿɸʊɽʃʔʉʊɺɸ 

ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 12 (ʜʚʝʥʘʜʮʘʪʴ) 

ʤʝʩʷʮʝʚ. ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʠʩʯʠʩʣʷʝʪʩʷ ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ ʩ ʜʘʪʳ ʧʨʠʦʙʨʝʪʝʥʠʷ 

Promobot M13 ʫ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ. ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʥʘ Promobot M13, 

ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʨʦʟʥʠʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ (ʛʨʘʞʜʘʥʠʥʦʤ, ʧʨʠʦʙʨʝʪʘʶʱʠʤ Promobot M13 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʣʠʯʥʳʭ ʠʣʠ ʠʥʳʭ ʥʫʞʜ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʠʩʯʠʩʣʷʝʪʩʷ ʩ ʜʘʪʳ ʧʨʠʦʙʨʝʪʝʥʠʷ Promobot M13 

ʨʦʟʥʠʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ. 
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ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʚ Promobot M13 ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʧʝʨʠʦʜ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ 

ʚʣʘʜʝʣʝʮ ʦʙʷʟʫʝʪʩʷ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʠʩʴʤʝʥʥʦ ʩʦʦʙʱʠʪʴ ʦʙ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʶ-

ʠʟʛʦʪʦʚʠʪʝʣʶ, ʦʧʠʩʘʚ ʧʦʜʨʦʙʥʦ ʧʨʠʟʥʘʢʠ ʚʳʷʚʣʝʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ, ʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʜʥʷ ʦʙʝʩʧʝʯʠʪʴ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʠʩʪʘʥʮʠʦʥʥʳʡ 

ʜʦʩʪʫʧ ʢ Promobot M13 ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɺ ʧʝʨʠʦʜ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʧʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣʴ ʦʙʷʟʫʝʪʩʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʧʨʝʪʝʥʟʠʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ Promobot M13 ʚ ʩʨʦʢ ʥʝ 

ʙʦʣʝʝ 60 ʨʘʙʦʯʠʭ ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʧʨʝʪʝʥʟʠʠ ʠ, ʚ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ Promobot M13. 

ʇʨʝʜʧʨʠʷʪʠʝ-ʠʟʛʦʪʦʚʠʪʝʣ ɹʚʧʨʘʚʝ ʧʦ ʩʚʦʝʤʫ ʚʳʙʦʨʫ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʤʝʥʫ Promobot M13 

ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ Promobot M13 

(ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʫʩʪʨʘʥʠʤʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʙʝʟ 

ʥʝʩʦʨʘʟʤʝʨʥʳʭ ʨʘʩʭʦʜʦʚ ʠʣʠ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʠʣʠ ʚʳʷʚʣʷʶʪʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʣʠʙʦ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚʥʦʚʴ ʧʦʩʣʝ ʠʭ ʫʩʪʨʘʥʝʥʠʷ) ʚʣʘʜʝʣʝʮ ʚʧʨʘʚʝ ʧʦʪʨʝʙʦʚʘʪʴ 

ʟʘʤʝʥʳ Promobot M13 ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ. 

ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʧʨʦʜʣʝʚʘʝʪʩʷ ʥʘ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ Promobot M13 ʥʝ ʤʦʛ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʥʝʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʘ ʠʤʝʥʥʦ ʥʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, 

ʨʘʚʥʳʡ ʧʝʨʠʦʜʫ ʩ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʣʠʮʦʤ ʧʨʝʪʝʥʟʠʠ ʦ ʥʝʜʦʩʪʘʪʢʘʭ 

Promobot M13 ʜʦ ʤʦʤʝʥʪʘ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɻʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʳʙʦʨ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ 

ʧʦ ʤʝʩʪʫ ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʠʣʠ ʧʦ ʤʝʩʪʫ ʥʘʭʦʞʜʝʥʠʷ Promobot M13. 

ɻʘʨʘʥʪʠʡʥʦʤʫ ʨʝʤʦʥʪʫ (ʟʘʤʝʥʝ) ʥʝ ʧʦʜʣʝʞʠʪ Promobot M13: 

ῐ ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʡʩʷ ʩʧʦʩʦʙʦʤ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ῐ ʠʤʝʶʱʠʡ ʧʦ ʚʠʥʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʷʚʠʚʰʠʝʩʷ 

ʧʨʠʯʠʥʦʡ ʦʙʨʘʱʝʥʠʷ ʟʘ ʛʘʨʘʥʪʠʡʥʳʤ ʨʝʤʦʥʪʦʤ; 

ῐ ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʡʩʷ ʠʣʠ ʭʨʘʥʠʚʰʠʡʩʷ ʚ ʫʩʣʦʚʠʷʭ (ʩʨʝʜʝ), ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ 

Promobot M13;  
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ῐ ʧʨʦʰʝʜʰʠʡ ʤʦʜʠʬʠʢʘʮʠʶ  (ʠʟʤʝʥʝʥʠʷ) ʠʣʠ ʨʝʤʦʥʪ ʙʝʟ ʫʯʘʩʪʠʷ 

ʢʦʤʧʘʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɻʘʨʘʥʪʠʡʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ Promobot M13 ʚ ʪʦʡ 

ʢʦʤʧʣʝʢʪʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʥʘʭʦʜʠʣʩʷ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʚʢʠ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ, 

ʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʥʝʜʦʩʪʘʪʢʠ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʚʝʨʥʦʡ ʨʘʙʦʪʳ ʇʆ 

Promobot M Control, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ (ʜʦʨʘʙʦʪʘʥʥʦʛʦ) ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʝʟ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

ʇʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʘʨʘʥʪʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʨʝʤʦʥʪʘ) Promobot M13 

ʫʩʪʘʥʦʚʣʝʥ ʇʦʣʦʞʝʥʠʝʤ ʦ ʛʘʨʘʥʪʠʡʥʦʤ ʨʝʤʦʥʪʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʆʆʆ çʇʈʆʄʆɹʆʊè, ʨʘʟʤʝʱʝʥʥʦʛʦ ʧʦ ʩʩʳʣʢʝ: 

https://promo-bot.ru/warranty-repair-and-service-provision/. 

ɺ ʛʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʨʝʤʦʥʪ) ʥʝ ʚʢʣʶʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʟʘʛʨʫʟʢʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ Promobot M13, ʜʦʨʘʙʦʪʢʘ ʇʆ, ʬʫʥʢʮʠʦʥʘʣʘ, ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ Promobot M13, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ ʥʝʜʦʩʪʘʪʢʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʣʫʛʠ ʦʢʘʟʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʪʜʝʣʴʥʦ ʟʘʢʣʶʯʝʥʥʦʛʦ ʚʦʟʤʝʟʜʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʉʦʛʣʘʰʝʥʠʷ ʦʙ ʫʨʦʚʥʝ ʩʝʨʚʠʩʘ (SLA). 

7 ʍʈɸʅɽʅʀɽ 

ʇʨʘʚʠʣʴʥʦʝ ʭʨʘʥʝʥʠʝ Promobot M13 ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʫʩʪʨʦʡʩʪʚʦ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʭʨʘʥʝʥʠʶ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

7.1 ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ Promobot M13 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ῐ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʦʪ -10ÁC ʜʦ +40ÁC;  

ῐ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ: ʥʝ ʙʦʣʝʝ 80%; 

ῐ Promobot M13 ʜʦʣʞʝʥ ʭʨʘʥʠʪʴʩʷ ʚ ʯʠʩʪʦʤ ʧʦʤʝʱʝʥʠʠ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʧʳʣʠ, 

ʛʨʷʟʠ ʠ ʘʛʨʝʩʩʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 
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ῐ ʤʝʩʪʦ ʭʨʘʥʝʥʠʷ Promobot M13 ʜʦʣʞʥʦ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ, ʙʝʟ ʨʠʩʢʘ ʧʘʜʝʥʠʷ 

ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ ʧʦʤʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʱʠʱʝʥʦ ʦʪ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʚʳʮʚʝʪʘʥʠʝ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ. 

7.2 ʇʦʜʛʦʪʦʚʢʘ ʢ ʭʨʘʥʝʥʠʶ Promobot M13 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʭʨʘʥʝʥʠʶ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʇʨʦʠʟʚʝʜʠʪʝ ʜʝʤʦʥʪʘʞ ʢʦʤʧʣʝʢʩʘ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ (ʩʤ. ʨʘʟʜʝʣ 2.4 

«ɼʝʤʦʥʪʘʞ»). 

2. ɽʩʣʠ ʤʘʥʠʧʫʣʷʪʦʨ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʩʲʝʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʭʨʘʥʠʪʴ ʠʭ ʦʪʜʝʣʴʥʦ ʚ ʫʧʘʢʦʚʢʝ. 

3. ʇʦʤʝʩʪʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʦʨʠʛʠʥʘʣʴʥʫʶ ʫʧʘʢʦʚʢʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʦʚʨʝʞʜʝʥʠʡ. 

4. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʫʧʘʢʦʚʢʘ ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʝʪ ʫʩʪʨʦʡʩʪʚʦ ʦʪ ʚʣʘʛʠ ʠ ʧʳʣʠ. 

7.3 ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ Promobot M13 

ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ: 

1. ʇʨʦʚʝʜʝʥʠʝ ʦʩʤʦʪʨʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʤʝʩʷʮ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

2. ʇʨʦʚʝʨʢʘ ʫʧʘʢʦʚʢʠ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ï ʫʧʘʢʦʚʢʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʘ ʠ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ. 

7.4 ʇʦʜʛʦʪʦʚʢʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ Promobot M13 

ʇʝʨʝʜ ʚʦʟʚʨʘʱʝʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʳʧʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ, 

ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 2 «ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʆ ʅɸɿʅɸʏɽʅʀʖ». 

7.5 ʍʨʘʥʝʥʠʝ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʘʢʩʝʩʩʫʘʨʦʚ Promobot M13 

ɿʘʧʘʩʥʳʝ ʯʘʩʪʠ ʠ ʘʢʩʝʩʩʫʘʨʳ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʫʧʘʢʦʚʢʘʭ ʚ ʩʫʭʦʤ ʠ 

ʯʠʩʪʦʤ ʤʝʩʪʝ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʚʣʘʛʠ, ʧʳʣʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 
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8 ʊʈɸʅʉʇʆʈʊʀʈʆɺɸʅʀɽ 

ʇʨʘʚʠʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ Promobot M13 ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʭʨʘʥʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤ ʧʦʚʨʝʞʜʝʥʠʷ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʨʝʜʧʨʠʷʪʠʷ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ: 

1. ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ Promobot M13, ʩʨʦʢʠ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʜʦ 

ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʘʥʥʳʤ, ʫʢʘʟʘʥʥʳʤ ʚ 

ʪʘʙʣʠʮʝ 20. 

2. ʈʘʩʩʪʘʥʦʚʢʘ ʠ ʢʨʝʧʣʝʥʠʝ ʫʧʘʢʦʚʘʥʥʳʭ Promobot M13 ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʩʢʣʶʯʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʤʝʱʝʥʠʷ ʠ ʫʜʘʨʦʚ ʦ ʩʪʝʥʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

3. ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ Promobot M13 ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʘʚʠʣʘʤʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʢʘʞʜʦʤ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ. 

4. ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ Promobot M13 ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʣʶʙʳʤ ʚʠʜʦʤ 

ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʤʠ ʟʥʘʢʘʤʠ, ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ. 

5. ɺ ʩʣʫʯʘʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʳʭ ʘʚʪʦʤʘʰʠʥʘʭ 

ʫʧʘʢʦʚʢʘ Promobot M13 ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʢʨʳʪʘ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʙʨʝʟʝʥʪʦʤ. 

ʆʙʦʟʥʘʯʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʩʨʦʢʦʚ ʩʦʭʨʘʥʷʝʤʦʩʪʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 10. 

ʊʘʙʣʠʮʘ 10 ï ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ, ʩʨʦʢʠ ʩʦʭʨʘʥʷʝʤʦʩʪʠ 

ʆʙʦʟʥʘʯʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 

ʚ ʯʘʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ 

ʧʦ ɻʆʉʊ 15150 

ʉʨʦʢʠ 

ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʚ 

ʫʧʘʢʦʚʢʝ 

ʠʟʛʦʪʦʚʠʪʝʣʷ, ʛʦʜʳ 
ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʧʦ ɻʆʉʊ 

23216 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʧʦ 

ɻʆʉʊ 15150 

ʉ ʋʍʃ4 1ʃ 5 
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9 ʋʊʀʃʀɿɸʎʀʗ 

ʋʪʠʣʠʟʘʮʠʷ Promobot M13 ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʘʤʠ ʈʌ 

 ̄96-ʌ3 çʆʙ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘè, ˉ 89-ʌ3 çʆʙ ʦʪʭʦʜʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷè, ˉ 52-ʌ3 çʆ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷè, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʥʦʨʤʘʤʠ, ʘʢʪʘʤʠ, ʧʨʘʚʠʣʘʤʠ, 

ʨʘʩʧʦʨʷʞʝʥʠʷʤʠ ʠ ʧʨʦʯʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʫʢʘʟʘʥʥʳʭ ʟʘʢʦʥʘʭ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.
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II.  ʇʈʀʃʆɾɽʅʀɽ PROMOBOT M CONTROL 

1 ɺɺɽɼɽʅʀɽ 

ʅʘʩʪʦʷʱʠʡ ʨʘʟʜʝʣ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʠʩʳʚʘʝʪ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ 

ʧʨʠʣʦʞʝʥʠʝʤ Promobot M Control ʤʘʥʠʧʫʣʷʪʦʨʘ Promobot M13. ʇʨʠʣʦʞʝʥʠʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʤʘʥʠʧʫʣʷʪʦʨʘ 

Promobot M13 ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʠ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. 

ʇʨʠʣʦʞʝʥʠʝ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʦʥʘʣʦʤ ʦʙʥʦʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʩʝʛʜʘ ʠʤʝʪʴ ʘʢʪʫʘʣʴʥʫʶ ʚʝʨʩʠʶ ʩ ʫʣʫʯʰʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, 

ʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʠʩʧʨʘʚʣʝʥʥʳʤʠ ʦʰʠʙʢʘʤʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʘʷ ʧʘʥʝʣʴ ʚʢʣʘʜʦʢ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ (ʩʤ. 

ʈʠʩʫʥʦʢ II -1): 

 

ʈʠʩʫʥʦʢ II -1  ï ɻʣʘʚʥʘʷ ʧʘʥʝʣʴ ʚʢʣʘʜʦʢ 

ῐ ʂʥʦʧʢʠ: 

ῐ «ʇʦʜʢʣʶʯʠʪʴ» ï ʢʥʦʧʢʘ ʧʦʜʢʣʶʯʝʥʠʷ/ʦʪʢʣʶʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ῐ «ʀʥʩʪʨʫʢʮʠʠ» ï ʢʥʦʧʢʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʨʫʢʦʚʦʜʩʪʚʘ Promobot M13 ʥʘ 

ʧʦʨʪʘʣʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ῐ «ɺʳʭʦʜ» ï ʢʥʦʧʢʘ ʜʣʷ ʚʳʢʣʶʯʝʥʠʷ M13. 

ῐ ɺʢʣʘʜʢʠ: 

ῐ çʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝè ï ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʦʤ. 

ῐ çʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤè ï ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʩ ʧʦʤʦʱʴʶ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Blockly, Python. 

ῐ çʅʘʩʪʨʦʡʢʘè ï ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʥʘʩʪʨʦʝʢ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ῐ çʄʦʥʠʪʦʨʠʥʛè ï ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ Promobot M13. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʥʠʞʥʷʷ ʧʘʥʝʣʴ, ʢʦʪʦʨʘʷ 

ʦʪʦʙʨʘʞʘʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʚʝʨʩʠʶ ʇʆ (ʩʤ. ʈʠʩʫʥʦʢ II -2). 
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ʈʠʩʫʥʦʢ II -2  ï ʌʠʢʩʠʨʦʚʘʥʥʘʷ ʥʠʞʥʷʷ ʧʘʥʝʣʴ 

ʀʥʬʦʨʤʘʮʠʷ ʥʘ ʧʘʥʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʳʩʪʨʦʡ ʧʨʦʚʝʨʢʠ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ. ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʨʝʘʣʴʥʦʤʫ ʤʘʥʠʧʫʣʷʪʦʨʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʝʨʩʠʷ 

ʩʠʩʪʝʤʥʦʛʦ ʇʆ. ɺ ʨʝʞʠʤʝ ʩʠʤʫʣʷʮʠʠ ʚʤʝʩʪʦ ʥʦʤʝʨʘ ʚʝʨʩʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ virtual, ʘ ʜʣʷ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʚʳʧʦʣʥʠʪʴ ʙʝʟ ʨʝʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, 

ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ «ʅʝʜʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ ʩʠʤʫʣʷʮʠʠ». 

ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʣʶʙʳʭ ʜʝʡʩʪʚʠʡ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʚ ʥʠʞʥʝʡ ʧʘʥʝʣʠ ʫʢʘʟʘʥʦ 

ʦʞʠʜʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ «Promobot M13», ʘ ʩʦʩʪʦʷʥʠʝ ʢʥʦʧʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʩ ʤʘʥʠʧʫʣʷʪʦʨʦʤ. 

ʊʘʢʞʝ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ  ʦʪʢʨʳʚʘʝʪʩʷ ʵʢʨʘʥʥʘʷ ʢʣʘʚʠʘʪʫʨʘ (ʩʤ. ʈʠʩʫʥʦʢ II -3). 

 

ʈʠʩʫʥʦʢ II -3  ï ʕʢʨʘʥʥʘʷ ʢʣʘʚʠʘʪʫʨʘ 

2 ɸɺʊʆʈʀɿɸʎʀʗ, ʇʆɼʂʃʖʏɽʅʀɽ ʀ ɺʓʂʃʖʏɽʅʀɽ 

ʄɸʅʀʇʋʃʗʊʆʈɸ ɺ ʇʈʀʃʆɾɽʅʀʀ 

ɼʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɺʦʡʪʠè (ʩʤ. ʈʠʩʫʥʦʢ I-29). 

ʆʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control. ɺ ʦʢʥʝ ʘʚʪʦʨʠʟʘʮʠʠ 

ʚʚʝʜʠʪʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɺʦʡʪʠè (ʩʤ. ʈʠʩʫʥʦʢ II -4). 
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ʈʠʩʫʥʦʢ II -4 ï ʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ 

ʆʪʦʙʨʘʟʠʪʩʷ ʠʥʪʝʨʬʝʡʩ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ (ʩʤ. ʈʠʩʫʥʦʢ II -5). 
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ʈʠʩʫʥʦʢ II -5 ï ʀʥʪʝʨʬʝʡʩ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʜʢʣʶʯʠʪʴè ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ 

ʫʛʣʫ (ʩʤ. ʈʠʩʫʥʦʢ II -6). 

 

ʈʠʩʫʥʦʢ II -6 ï ʂʥʦʧʢʘ «ʇʦʜʢʣʶʯʠʪʴ» 

ʅʘ ʤʘʥʠʧʫʣʷʪʦʨʝ ʟʘʧʫʩʪʠʪʩʷ ʢʘʣʠʙʨʦʚʢʘ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ 

çʇʦʠʩʢ ʤʘʥʠʧʫʣʷʪʦʨʘè. ʇʨʠ ʫʩʧʝʰʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ ʢʥʦʧʢʘ ʠʟʤʝʥʠʪ ʮʚʝʪ ʥʘ ʟʝʣʝʥʳʡ ʠ 

ʦʪʦʙʨʘʟʠʪʩʷ ʢʘʢ «ʆʪʢʣʶʯʠʪʴè (ʩʤ. ʈʠʩʫʥʦʢ II -7). 

 

ʈʠʩʫʥʦʢ II -7 ï ʂʥʦʧʢʘ çʆʪʢʣʶʯʠʪʴ» 

ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʩʠʩʪʝʤʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɺʳʭʦʜè ʠ ʚʳʙʝʨʠʪʝ 

çɺʳʢʣʶʯʠʪʴ ʤʘʥʠʧʫʣʷʪʦʨè (ʩʤ. ʈʠʩʫʥʦʢ II -8). ʃʠʙʦ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʢʥʦʧʢʦʡ ʚʢʣʶʯʝʥʠʷ/ 

ʚʳʢʣʶʯʝʥʠʷ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ. 



II -5 

 

ʈʠʩʫʥʦʢ II -8 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʢʥʦʧʢʠ çɺʳʭʦʜè 

ʄʝʥʶ «ɺʳʭʦʜ» ʩʦʜʝʨʞʠʪ ʜʚʝ ʢʦʤʘʥʜʳ: 

ῐ «ʉʤʝʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ» ï ʟʘʚʝʨʰʠʪʴ ʪʝʢʫʱʠʡ ʩʝʘʥʩ ʠ ʚʝʨʥʫʪʴʩʷ ʢ 

ʘʚʪʦʨʠʟʘʮʠʠ ʙʝʟ ʚʳʢʣʶʯʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ «ɺʳʢʣʶʯʠʪʴ ʤʘʥʠʧʫʣʷʪʦʨ» ï ʟʘʚʝʨʰʠʪʴ ʨʘʙʦʪʫ Promobot ʄ13. 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʝʨʝʜ ʩʤʝʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʦʪʢʣʶʯʠʪʴ ʤʘʥʠʧʫʣʷʪʦʨ ʚ 

ʧʨʠʣʦʞʝʥʠʠ. 

ʂʦʤʘʥʜʫ «ʉʤʝʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ» ʧʨʠʤʝʥʷʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʚʭʦʜʘ ʧʦʜ 

ʩʝʨʚʠʩʥʦʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʴʶ. ʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ. 

ɽʩʣʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ ʢʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ 

ʦʩʪʘʥʦʚʘ ʚ ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʝ, ʪʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ çʅʘʞʘʪʘ 

ʢʥʦʧʢʘ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ. ʆʪʦʞʤʠʪʝ ʢʨʘʩʥʫʶ ʢʥʦʧʢʫ ʠ ʧʦʜʢʣʶʯʠʪʝʩʴ ʟʘʥʦʚʦ» 

(ʩʤ. ʈʠʩʫʥʦʢ II -9). 

 

ʈʠʩʫʥʦʢ II -9 ï ʋʚʝʜʦʤʣʝʥʠʝ 
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3 ʈʋʏʅʆɽ ʋʇʈɸɺʃɽʅʀɽ 

ʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ: 

ῐ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʠʥʩʪʨʫʤʝʥʪʘ; 

ῐ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʚʦʜʦʚ ʠ ʜʘʪʯʠʢʦʚ; 

ῐ ʚʳʚʦʜʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʠʩʭʦʜʥʳʝ ʧʦʟʠʮʠʠ ʧʝʨʝʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʮʠʢʣʦʤ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʤʘʥʠʧʫʣʷʪʦʨ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠ. ɺ ʧʨʠʣʦʞʝʥʠʠ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ 3 ʪʠʧʘ ʦʰʠʙʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 11. 

ʊʘʙʣʠʮʘ 11 ï ʊʠʧr ʦʰʠʙʦʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ 

ʊʝʢʩʪ ʦʰʠʙʢʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʋʨʦʚʝʥʴ ʢʨʠʪʠʯʥʦʩʪʠ  

ʄʘʥʠʧʫʣʷʪʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ERROR 

ʄʘʥʠʧʫʣʷʪʦʨ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʠʥʛʫʣʷʨʥʦʩʪʠ WARNING 

ʄʘʥʠʧʫʣʷʪʦʨ ʦʪʜʘʣʷʝʪʩʷ ʦʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ WARNING 

 

ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ I.2.3.3 

«ʉʠʥʛʫʣʷʨʥʦʩʪʠ». 

ʀʥʪʝʨʬʝʡʩ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ (ʚʢʣʘʜʢʘ çʈʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝè) 

ʩʦʜʝʨʞʠʪ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 3D-ʤʦʜʝʣʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʘʥʝʣʠ ʨʫʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ. 

ɺʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 3D-ʤʦʜʝʣʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʩʤ. ʈʠʩʫʥʦʢ II -10) 

ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʜʚʠʞʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ. ʆʙʟʦʨ 3D-ʤʦʜʝʣʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʘʩʘʥʠʝʤ ʧʘʣʴʮʘ ʨʫʢʠ ʣʠʙʦ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʢʥʦʧʢʘʤʠ. 
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ʈʠʩʫʥʦʢ II -10 ï ɺʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 3D-ʤʦʜʝʣʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʢʥʦʧʢʠ: 

 

 

ï ʧʝʨʝʤʝʱʝʥʠʝ ʩʮʝʥʳ. 

 

ï ʚʨʘʱʝʥʠʝ ʩʮʝʥʳ. 
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ï ʠʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ. 

 

 

ï ʦʪʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʦʩʥʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ 

(çɹʘʟʘè), ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (çʄʠʨè) ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ (çʎʊʀè) ʩ ʢʥʦʧʢʦʡ çsimple» ς ʦʪʦʙʨʘʞʝʥʠʝ 

ʎʊʀ ʚ ʚʠʜʝ . 

 

ʇʘʥʝʣʠ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʩʦʜʝʨʞʠʪ: 

ῐ ʇʘʥʝʣʴ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʦʩʪʘʥʦʚ ʜʚʠʞʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -11) 

ʩʦʜʝʨʞʠʪ: 

ῐ ʧʦʣʟʫʥʦʢ «ʄʘʢʩ. ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ» ï ʟʘʜʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʣʷ 

ʨʫʯʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ (ʧʨʠ ʧʝʨʚʦʤ ʜʚʠʞʝʥʠʠ, ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʢʨʝʧʣʝʥʠʷ, ʨʘʙʦʯʝʡ ʟʦʥʳ ʠʣʠ ʧʨʝʜʝʣʦʚ ʠʩʧʦʣʴʟʫʡʪʝ 

ʧʦʥʠʞʝʥʥʫʶ ʩʢʦʨʦʩʪʴ); 

ῐ ʢʥʦʧʢʫ «ʆʩʪʘʥʦʚʠʪʴ» ï ʧʨʝʢʨʘʱʘʝʪ ʪʝʢʫʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʜʚʠʞʝʥʠʝ, ʥʦ ʥʝ 

ʟʘʤʝʥʷʝʪ ʘʧʧʘʨʘʪʥʫʶ ʢʥʦʧʢʫ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ. 

ʇʨʠ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʤʝʥʷʡʪʝ ʘʧʧʘʨʘʪʥʳʡ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ. 

 

ʈʠʩʫʥʦʢ II -11 ï ʇʘʥʝʣʴ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʦʩʪʘʥʦʚ ʜʚʠʞʝʥʠʷ 

ῐ çʎʊʀè ï ʫʧʨʘʚʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘ (ʬʣʘʥʮʝʤ ʠʥʩʪʨʫʤʝʥʪʘ) 

ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʩʦ ʩʪʨʝʣʢʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -15). 
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ʈʠʩʫʥʦʢ II -12 ï ʋʧʨʘʚʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘ 

ῐ  çʂʦʦʨʜʠʥʘʪʳè ï ʫʧʨʘʚʣʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, 

ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʘʥʪʠʤʝʪʨʘʭ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʩʬʝʨʠʯʝʩʢʠ 

ʚʦʢʨʫʛ ʎʊʀ ʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʛʨʘʜʫʩʘʭ (ʩʤ. ʈʠʩʫʥʦʢ II -13). 
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ʈʠʩʫʥʦʢ II -13 ï ʋʧʨʘʚʣʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ 

ʜʚʠʞʝʥʠʝʤ ʩʬʝʨʠʯʝʩʢʠ ʚʦʢʨʫʛ ʎʊʀ 

6.  çʉʫʩʪʘʚʳè ï ʫʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʥʳʤʠ ʫʟʣʘʤʠ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʟʥʘʯʝʥʠʷ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʛʨʘʜʫʩʘʭ: 

ῐ «ʇʣʝʯʝʚʦʡ ʧʦʜʜʦʥè ï ʠʟʤʝʥʷʝʪ ʫʛʦʣ ʉʇ1; 

ῐ «ʇʦʜʲʝʤ ʧʣʝʯʘè ï ʠʟʤʝʥʷʝʪ ʫʛʦʣ ʉʇ2; 

ῐ çʃʦʢʦʪʴè ï ʠʟʤʝʥʷʝʪ ʫʛʦʣ ʉʇ3; 

ῐ çɿʘʧʷʩʪʴʝ 1è ï ʠʟʤʝʥʷʝʪ ʫʛʦʣ ʉʇ4; 

ῐ çɿʘʧʷʩʪʴʝ 2è ï ʠʟʤʝʥʷʝʪ ʫʛʦʣ ʉʇ5; 

ῐ çɿʘʧʷʩʪʴʝ 3è ï ʠʟʤʝʥʷʝʪ ʫʛʦʣ ʉʇ6. 
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ʈʠʩʫʥʦʢ II -14 ï ʋʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʥʳʤʠ ʫʟʣʘʤʠ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʂʦʦʨʜʠʥʘʪʳ ʎʊʀ ʠ ʫʛʣʳ ʩʫʩʪʘʚʦʚ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ. 

ʕʢʨʘʥʥʘʷ ʢʣʘʚʠʘʪʫʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʟʥʘʯʝʥʠʝ. 

ʇʝʨʝʜ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʧʨʦʚʝʨʴʪʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʢʦʦʨʜʠʥʘʪʳ 

ʟʘʜʘʶʪʩʷ ʚ ʩʘʥʪʠʤʝʪʨʘʭ, ʫʛʣʳ ï ʚ ʛʨʘʜʫʩʘʭ (ʩʤ. ʈʠʩʫʥʦʢ II -15). 
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ʈʠʩʫʥʦʢ II -15 ï ʇʦʣʝ ʜʣʷ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ 

4 ʉʆɿɼɸʅʀɽ ʇʈʆɻʈɸʄʄ 

ʇʨʠʣʦʞʝʥʠʝ Promobot M Control ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʜʚʠʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ (ʚʢʣʘʜʢʘ çʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤè) ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Blockly, Python. 

ʀʥʪʝʨʬʝʡʩ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʠʤʝʝʪ ʚʝʨʭʥʝʝ ʤʝʥʶ (ʩʤ. ʈʠʩʫʥʦʢ II -16): 

 

ʈʠʩʫʥʦʢ II -16 ï ɺʝʨʭʥʝʝ ʤʝʥʶ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ 

 

 çʉʢʘʯʘʪʴè ï ʢʥʦʧʢʘ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʩʢʨʠʧʪʘ ʚ 

ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ. 

 

çɿʘʛʨʫʟʠʪʴè ï ʢʥʦʧʢʘ ʟʘʛʨʫʟʢʠ ʛʦʪʦʚʦʛʦ ʩʢʨʠʧʪʘ. 

 

çʋʜʘʣʠʪʴ ʚʩʝè ï ʢʥʦʧʢʘ ʜʣʷ ʦʯʠʩʪʢʠ ʨʝʜʘʢʪʦʨʘ. 

 

çʈʘʩʧʠʥʦʚʢʘè ï ʢʥʦʧʢʘ ʜʣʷ ʦʪʢʨʳʪʠʷ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʬʣʘʥʮʝ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ 

ʧʘʥʝʣʠ, ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʧʦʨʪʦʚ. 

 

 

«Blockly» ï ʧʝʨʝʭʦʜ ʚ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ Blockly. 
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«Python» ï ʧʝʨʝʭʦʜ ʚ ʨʝʜʘʢʪʦʨ ʢʦʜʘ Python. 

 

 çɿʘʧʫʩʢ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝè ï ʢʥʦʧʢʘ ʟʘʧʫʩʢʘ ʩʢʨʠʧʪʘ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨʝ. 

 

ɺ ʠʥʪʝʨʬʝʡʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʣʝ «ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ» ï 

ʦʪʦʙʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʣʷ ʱʝʣʢʥʠʪʝ ʧʦ ʥʝʤʫ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʧʦʣʝ ʫʚʝʣʠʯʠʪʩʷ ʟʘ ʩʯʝʪ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

(ʩʤ. ʈʠʩʫʥʦʢ II -17). 

 

ʈʠʩʫʥʦʢ II -17 ï ʇʦʣʝ çʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳè 

ʀʥʪʝʨʬʝʡʩ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʜʚʫʭ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Blockly, Python. 

4.1 Blockly 

Blockly ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʛʨʘʬʠʯʝʩʢʠʭ 

ʙʣʦʢʦʚ (ʙʠʙʣʠʦʪʝʢʘ) ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ (ʩʤ. ʈʠʩʫʥʦʢ II -18). 

ʉʦʝʜʠʥʷ ̫ʦʜʥʠ ʙʣʦʢʠ ʩ ʜʨʫʛʠʤʠ, ʤʦʞʥʦ ʩʦʟʜʘʪ ɹʧʨʦʛʨʘʤʤʫ ʜʚʠʞʝʥʠʡ ʜʣʷ ʤʘʥʠʧʫʣʷʪʦʨʘ. 
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ʈʠʩʫʥʦʢ II -18 ï Blockly ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control 

4.1.1 ʆʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʙʣʦʢʦʚ (ʙʠʙʣʠʦʪʝʢʘ Blockly) 

ɹʠʙʣʠʦʪʝʢʘ Blockly ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ 

ʙʣʦʢʦʚ: 

1. ɹʣʦʢʠ çʃʦʛʠʢʘè ï ʫʩʣʦʚʠʷ, ʩʨʘʚʥʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -19). 
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ʈʠʩʫʥʦʢ II -19 ï ɹʣʦʢʠ çʃʦʛʠʢʘè 

2. ɹʣʦʢʠ çʄʘʪʝʤʘʪʠʢʘè ï ʚʳʯʠʩʣʝʥʠʷ, ʬʦʨʤʫʣʳ (ʩʤ. ʈʠʩʫʥʦʢ II -20). 
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ʈʠʩʫʥʦʢ II -20 ï ɹʣʦʢʠ çʄʘʪʝʤʘʪʠʢʘè 
 

3. ɹʣʦʢʠ «ʊʝʢʩʪ» ï ʨʘʙʦʪʘ ʩ ʪʝʢʩʪʦʤ (ʩʤ. ʈʠʩʫʥʦʢ II -21). 
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ʈʠʩʫʥʦʢ II -21 ï ɹʣʦʢʠ çʊʝʢʩʪè 

4. ɹʣʦʢʠ çʇʝʨʝʤʝʥʥʳʝè ï ʩʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ (ʩʤ. 

ʈʠʩʫʥʦʢ II -22). 
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ʈʠʩʫʥʦʢ II -22  ï ɹʣʦʢʠ çʇʝʨʝʤʝʥʥʳʝè 

5. ɹʣʦʢʠ «ʎʠʢʣʳ» ï ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʪʦʨʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ (ʢʦʤʘʥʜ) 

(ʩʤ. ʈʠʩʫʥʦʢ II -23). 

 

 

 

 

 

ʈʠʩʫʥʦʢ II -23 ï ɹʣʦʢʠ çʎʠʢʣʳè 
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6. ɹʣʦʢʠ çʌʫʥʢʮʠʠè ï ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʠʤʝʥʦʚʘʥʥʳʭ 

ʧʦʜʧʨʦʛʨʘʤʤ (ʩʤ. ʈʠʩʫʥʦʢ II -24). 

   

 

 

 

 

ʈʠʩʫʥʦʢ II -24  ï ɹʣʦʢʠ çʌʫʥʢʮʠʠè 

7. ɹʣʦʢʠ «ʄʘʩʩʠʚʳ» ï ʨʘʙʦʪʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʧʠʩʢʦʚ (ʩʤ. ʈʠʩʫʥʦʢ II -25). 
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ʈʠʩʫʥʦʢ II -25 ï ɹʣʦʢʠ çʄʘʩʩʠʚʳè 

8. ɹʣʦʢʠ «ɼʚʠʞʝʥʠʝ» ï ʢʦʤʘʥʜʳ ʧʝʨʝʤʝʱʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -26). 
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PTP ï ʜʚʠʞʝʥʠʝ ʚʩʝʭ ʩʫʩʪʘʚʦʚ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʧʫʪʠ 

LIN ï ʜʚʠʞʝʥʠʝ ʎʊʀ ʧʦ ʧʨʷʤʦʡ ʣʠʥʠʠ 

 

 

 

ʈʠʩʫʥʦʢ II -26 ï ɹʣʦʢʠ çɼʚʠʞʝʥʠʝè 

ʇʘʨʘʤʝʪʨʳ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʦʪ ʩʢʦʨʦʩʪʠ, 

ʫʢʘʟʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ «ʇʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʝʣʳè. 

ɹʣʦʢ çʛʨʫʧʧʘ ʧʦʟʠʮʠʡè (ʩʤ. ʈʠʩʫʥʦʢ II -27) ʬʦʨʤʠʨʫʝʪ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ 

ʩʦʭʨʘʥʝʥʥʳʭ ʧʦʟʠʮʠʡ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɹʣʦʢ «ɼʚʠʞʝʥʠʝ ʧʦ ʛʨʫʧʧʝ ʧʦʟʠʮʠʡ» ʚʳʧʦʣʥʷʝʪ ʵʪʦʪ ʥʘʙʦʨ ʩ 

ʚʳʙʨʘʥʥʳʤ ʧʣʘʥʠʨʦʚʱʠʢʦʤ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ II -27 ï ɹʣʦʢ «ʛʨʫʧʧʘ ʧʦʟʠʮʠʡ» 

ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʜʦʙʘʚʣʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘʞʤʠʪʝ ,ʦʪʦʙʨʘʟʠʪʩʷ ʬʦʨʤʘ 

«ɻʨʫʧʧʘ ʧʦʟʠʮʠʡ» (ʩʤ. ʈʠʩʫʥʦʢ II -28). ɺʳʙʝʨʠʪʝ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʧʦʟʠʮʠʠ ʠʣʠ ʩʦʟʜʘʡʪʝ 

ʥʦʚʫʶ. 
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ʈʠʩʫʥʦʢ II -28 ï ʌʦʨʤʘ «ɻʨʫʧʧʘ ʧʦʟʠʮʠʡ» 

ʇʦʩʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʨʫʧʧʳ ʧʦʚʪʦʨʥʦ ʧʨʦʚʝʨʴʪʝ ʚʩʝ ʧʝʨʝʭʦʜʳ ʥʘ ʧʦʥʠʞʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ. 

9. ɹʣʦʢʠ çʇʦʟʠʮʠʠ ʩʫʩʪʘʚʦʚè ï ʩʦʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʝʢ ʧʦʣʦʞʝʥʠʷ ʉʇ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʩʤ. ʨʘʟʜʝʣ I.1.2.1 

«ʄʘʥʠʧʫʣʷʪʦʨ»). ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦʟʠʮʠʡ ʥʘʞʤʠʪʝ çɼʦʙʘʚʠʪʴ 

ʧʦʟʠʮʠʶ ʩʫʩʪʘʚʦʚè, ʦʪʦʙʨʘʟʠʪʩʷ ʬʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -29). 
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ʈʠʩʫʥʦʢ II -29 ï ʌʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʟʠʮʠʠ ʧʦ ʩʫʩʪʘʚʘʤ 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʦʙʘʚʣʝʥʳ ʜʚʝ ʧʦʟʠʮʠʠ «ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝè ʠ çʈʘʙʦʯʘʷ 

ʧʦʟʠʮʠʷè, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʥʠʭ ʦʪʦʙʨʘʟʠʪʩʷ ʬʦʨʤʘ, ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

çʈʘʟʙʣʦʢʠʨʦʚʘʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ». 
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ʈʠʩʫʥʦʢ II -30 ï ʌʦʨʤʘ çʇʦʟʠʮʠʷ ʧʦ ʩʫʩʪʘʚʘʤè 

10. ɹʣʦʢʠ çʇʦʟʠʮʠʠ ʎʊʀè ï ʩʦʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʝʢ ʧʦʣʦʞʝʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʎʊʀ). ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʦʟʠʮʠʡ 

ʥʘʞʤʠʪʝ çɼʦʙʘʚʠʪʴ ʧʦʟʠʮʠʶ ʎʊʀè, ʦʪʦʙʨʘʟʠʪʩʷ ʬʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʟʠʮʠʠ 

ʎʊʀ (ʩʤ. ʈʠʩʫʥʦʢ II -31). 
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ʈʠʩʫʥʦʢ II -31 ï ʌʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʟʠʮʠʠ ʎʊʀ 

4.1.1.1 ɹʣʦʢʠ çʇʝʨʠʬʝʨʠʷè 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ 

ʠ ʥʘ ʬʣʘʥʮʝ (ʩʤ. ʈʠʩʫʥʦʢ II -32). 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʦʚ ʧʝʨʠʬʝʨʠʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ ʜʣʷ ʦʪʢʨʳʪʠʷ ʩʭʝʤʳ 

ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -32). 
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ʈʠʩʫʥʦʢ II -32 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ 

ʃʦʛʠʢʘ ʨʘʙʦʪʳ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʧʦʨʪʘʤʠ: ʩʥʘʯʘʣʘ ʧʦʨʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ ʦʪʜʝʣʴʥʳʤ ʙʣʦʢʦʤ ʜʘʣʝʝ ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʪ ʩ 

ʚʳʙʨʘʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ. 

ʈʘʙʦʪʘ ʩ ʮʠʬʨʦʚʳʤʠ ʧʦʨʪʘʤʠ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ ʥʝ ʪʨʝʙʫʝʪ ʠʭ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʜʣʷ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ ʨʘʟʲʝʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. 
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4.1.1.1. ɹʣʦʢʠ «ʇʝʨʠʬʝʨʠʷ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴ» 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ 

(ʩʤ. ʈʠʩʫʥʦʢ II -33). 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ II -33 ï ɹʣʦʢʠ çʇʝʨʠʬʝʨʠʷ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴ» 

 

ʈʘʟʜʝʣ çʇʝʨʠʬʝʨʠʷ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴè ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ: 

1. ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ: 

1) ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -34): 

ῐ ʇʘʨʘʤʝʪʨ: «ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ»: 

ῐ ʇʦʣʝ: çAI_1è ... çAI_2è. 
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ῐ ʇʘʨʘʤʝʪʨ «ʨʝʞʠʤ»: 

ῐ ʇʦʣʝ: çʅʘʧʨʷʞʝʥʠʝè / çʊʦʢè. 

 

ʈʠʩʫʥʦʢ II -34 ï ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

2) ɹʣʦʢʠ ʠʟʤʝʨʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -35): 

ῐ ʇʘʨʘʤʝʪʨ: «ʀʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ»; 

ῐ ʇʘʨʘʤʝʪʨ: «ʀʟʤʝʨʠʪʴ ʪʦʢ». 

 

 

ʈʠʩʫʥʦʢ II -35 ï ɹʣʦʢʠ ʠʟʤʝʨʝʥʠʷ 

2. ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ: 

1) ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -36): 

ῐ ʇʘʨʘʤʝʪʨ: «ɸʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ»: 

ῐ ʇʦʣʝ: «AO_1» ... «AO_2». 

ῐ ʇʘʨʘʤʝʪʨ «ʨʝʞʠʤ»: 

ῐ ʇʦʣʝ: «ʅʘʧʨʷʞʝʥʠʝ»/ «ʊʦʢ». 

 

ʈʠʩʫʥʦʢ II -36 ï ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

2) ɹʣʦʢʠ ʟʘʜʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʩʤ. ʈʠʩʫʥʦʢ II -37): 

ῐ ʇʘʨʘʤʝʪʨ: «ʋʩʪʘʥʦʚʠʪʴ ʥʘʧʨʷʞʝʥʠʝ»; 

ῐ ʇʘʨʘʤʝʪʨ: «ʋʩʪʘʥʦʚʠʪʴ ʪʦʢ». 
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ʈʠʩʫʥʦʢ II -37 ï ɹʣʦʢʠ ʟʘʜʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʇʨʠʤʝʯʘʥʠʝ ï ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʭʦʜʥʳʤ/ʚʳʭʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʨʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ I.2.2.2.3 «ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ». 

3. ʎʠʬʨʦʚʦʡ ʚʭʦʜ (ʩʤ. ʈʠʩʫʥʦʢ II -38 ï ʎʠʬʨʦʚʦʡ ʚʭʦʜ): 

1) ʇʘʨʘʤʝʪʨ: «ʎʠʬʨʦʚʦʡ ʚʭʦʜ»: 

ῐ ʇʦʣʝ: «DI_1» ... «DI_16». 

 

ʈʠʩʫʥʦʢ II -38 ï ʎʠʬʨʦʚʦʡ ʚʭʦʜ 

4. ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ (ʩʤ. ʈʠʩʫʥʦʢ II -39): 

1) ʇʘʨʘʤʝʪʨ: «ʎʠʬʨʦʚʦʡ ʚʭrʦʜ»: 

ῐ ʇʦʣʝ: «DO_1» ... «DO_16»; 

2) ʇʘʨʘʤʝʪʨ: «ʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ»: 

ῐ ʇʦʣʝ: «0» / «1». 

 

ʈʠʩʫʥʦʢ II -39 ï ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ 

4.1.1.2. ɹʣʦʢʠ «ʇʝʨʠʬʝʨʠʷ: ʠʥʩʪʨʫʤʝʥʪ» 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʨʫʧʧ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘ ʬʣʘʥʮʝ 

(ʩʤ. ʈʠʩʫʥʦʢ II -40). 
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ʈʠʩʫʥʦʢ II -40 ï ɹʣʦʢʠ çʇʝʨʠʬʝʨʠʷ: ʠʥʩʪʨʫʤʝʥʪ» 

ʈʘʟʜʝʣ çʇʝʨʠʬʝʨʠʷ: ʠʥʩʪʨʫʤʝʥʪè ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ: 

1. ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 

1) ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -41): 

ῐ ʇʘʨʘʤʝʪʨ: «ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ»: 

ῐ ʇʦʣʝ: «GADGET_1»/ «GADGET_2». 

ῐ ʇʘʨʘʤʝʪʨ: «ʨʝʞʠʤ»: 

ῐ ʇʦʣʝ: «ʅʘʧʨʷʞʝʥʠʝ» / «ʊʦʢ». 
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ʈʠʩʫʥʦʢ II -41 ï ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

2) ɹʣʦʢʠ ʠʟʤʝʨʝʥʠʡ (ʩʤ. ʈʠʩʫʥʦʢ II -42): 

ῐ ʇʘʨʘʤʝʪʨ: «ʀʟʤʝʨʠʪʴ ʥʘʧʨʷʞʝʥʠʝ»; 

ῐ ʇʘʨʘʤʝʪʨ: «ʀʟʤʝʨʠʪʴ ʪʦʢ». 

 

 

ʈʠʩʫʥʦʢ II -42 ï ɹʣʦʢʠ ʠʟʤʝʨʝʥʠʡ 

2. ʇʠʪʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ (ʩʤ. ʈʠʩʫʥʦʢ II -43): 

1) ɹʣʦʢ ʟʘʜʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʩʤ. ʈʠʩʫʥʦʢ II -43): 

ῐ ʇʘʨʘʤʝʪʨ: «ʈʝʞʠʤ GADGET_7»: 

ῐ ʇʦʣʝ: «24ɺ»; 

ῐ ʇʦʣʝ: «GND». 

 

ʈʠʩʫʥʦʢ II -43 ï ɹʣʦʢ ʟʘʜʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʇʨʠʤʝʯʘʥʠʝ ï ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʭʦʜʥʳʤ/ʚʳʭʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʨʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʦʤ I.2.2.2.3 «ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ». 

3. ʎʠʬʨʦʚʦʡ ʚʭʦʜ (ʩʤ. ʈʠʩʫʥʦʢ II -44): 

ῐ ʇʘʨʘʤʝʪʨ: «ʎʠʬʨʦʚʦʡ ʚʭʦʜ»: 

ῐ ʇʦʣʝ: «GADGET_3» / «GADGET_4». 
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ʈʠʩʫʥʦʢ II -44 ï ʎʠʬʨʦʚʦʡ ʚʭʦʜ 

4. ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ 

1) ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -45): 

ῐ ʇʘʨʘʤʝʪʨ: «ʎʠʬʨʦʚʦʡ ʚʭʦʜ»: 

ῐ ʇʦʣʝ: «GADGET_5»/ «GADGET_6». 

ῐ ʇʘʨʘʤʝʪʨ: «ʈʝʞʠʤ»: 

ῐ ʇʦʣʝ: «OpenDrain» / «OpenSource» / «Push/Pull». 

ῐ ʇʘʨʘʤʝʪʨ: «ʎʠʬʨʦʚʦʡ ʚʳʭʦʜò: 

ῐ ʇʦʣʝ: «GADGET_5»/ «GADGET_6». 

ῐ ʇʘʨʘʤʝʪʨ: «ʉʦʩʪʦʷʥʠʝ» (ʟʘʚʠʩʠʪ ʦʪ ʚʝʨʩʠʠ ʧʣʘʪʳ ʠ ʧʘʨʘʤʝʪʨʘ 

«ʈʝʞʠʤ» ʚ ʙʣʦʢʝ «ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ. ʎʠʬʨʦʚʦʡ ʚʳʭʦʜ»): 

ῐ ɺʝʨʩʠʷ ʧʣʘʪʳ gadget v3: 

- GADGET_5: 

- ʨʝʞʠʤ «OpenDrain»: ʩʦʩʪʦʷʥʠʷ «HighZ», «GND»; 

- ʨʝʞʠʤ «OpenSource»: ʩʦʩʪʦʷʥʠʷ «V24», «HighZ»; 

- ʨʝʞʠʤ «Push/Pull»: ʩʦʩʪʦʷʥʠʷ «V24», «GND». 

- GADGET_6: 

- ʨʝʞʠʤ «OpenDrain»: ʩʦʩʪʦʷʥʠʷ «HighZ», «GND»; 

- ʨʝʞʠʤ «OpenSource»: ʩʦʩʪʦʷʥʠʷ «V24», «V12», 

«HighZ»; 

- ʨʝʞʠʤ «Push/Pull»: ʩʦʩʪʦʷʥʠʷ «V24», «V12», «GND». 

ῐ ɺʝʨʩʠʷ ʧʣʘʪʳ gadget v2: 

- GADGET_5: 

- ʨʝʞʠʤ «OpenDrain»: ʩʦʩʪʦʷʥʠʷ «HighZ», «GND»; 

- ʨʝʞʠʤ «OpenSource»: ʩʦʩʪʦʷʥʠʷ «V24», «HighZ»; 

- ʨʝʞʠʤ «Push/Pull»: ʩʦʩʪʦʷʥʠʷ «V24», «GND». 

- GADGET_6: 

- ʨʝʞʠʤ «OpenDrain»: ʩʦʩʪʦʷʥʠʷ «HighZ», «GND»; 
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- ʨʝʞʠʤ «OpenSource»: ʩʦʩʪʦʷʥʠʷ «V12», «HighZ»; 

- ʨʝʞʠʤ «Push/Pull»: ʩʦʩʪʦʷʥʠʷ «V24», «V12», «GND». 

 

ʈʠʩʫʥʦʢ II -45 ï ɹʣʦʢ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

4.2 Python 

Python ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʜʘʢʪʦʨ ʢʦʜʘ Python 

ʜʣʷ ʥʘʧʠʩʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʜʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜ ʩʠʥʪʘʢʩʠʩ 

ʷʟʳʢʘ Python (ʩʤ. ʈʠʩʫʥʦʢ II -46). 

 

ʈʠʩʫʥʦʢ II -46 ï Python ʚ ʧʨʠʣʦʞʝʥʠʠ Promobot M Control 

ɽʩʣʠ ʨʘʥʝʝ ʚ Blockly ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ, ʪʦ ʝʝ ʢʦʜ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚ Python. ɼʘʣʝʝ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʨʦʢʠ. 
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ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʜʘ ʠʩʧʦʣʴʟʫʡʪʝ ʙʠʙʣʠʦʪʝʢʫ SDK, ʦʧʠʩʘʥʥʫʶ ʚ 

ʨʘʟʜʝʣʝ III  «PROMOBOT M CONTROL SDK». 

ʇʨʠ ʟʘʛʨʫʟʢʝ ʛʦʪʦʚʦʛʦ ʬʘʡʣʘ Python ʫʯʪʠʪʝ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚ ʬʘʡʣʝ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʘʧʠʩʘʥ ʧʦ ʧʨʘʚʠʣʘʤ PEP8, ʩʘʤ ʬʘʡʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʠʝ .py ʠʣʠ .json. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ JSON ʬʦʨʤʘʪ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʪʘʢʦʡ ï 

ʚ JSON-ʦʙʲʝʢʪʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʦʣʝ "program": "/* ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ */", 

ʩʦʜʝʨʞʘʱʝʝ ʚʩʶ ʧʨʦʛʨʘʤʤʫ ʚ ʪʠʧʝ ʜʘʥʥʳʭ "ʩʪʨʦʢʘ". ʂʘʞʜʘʷ ʥʦʚʘʷ ʩʪʨʦʢʘ ʢʦʜʘ ʦʪʜʝʣʷʝʪʩʷ 

ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʧʨʠ ʧʦʤʦʱʠ ʩʠʤʚʦʣʘ "\n" (ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʥʦʩʘ ʩʪʨʦʢʠ). 

ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʚ ʬʦʨʤʘʪʝ .json: 

{  

 "program": "import asyncio\nfrom sdk.commands.move_coordinates_command import 

MoveCoordinatesParamsPosition, MoveCoordinatesParamsOrientation\nfrom 

sdk.manipulators.m13 import M13\n\nhost: str = '172.17.0.1'\nclient_id: str = '1227'\nlogin: str = 

'13'\npassword: str = '14'\n\nmanipulator = M13(host, client_id, login, password)\n\nasync def 

make_manipulator_connection():\n    try:\n        print(\"Connect\")\n        manipulator.connect()\n

        print(\"get_control\")\n        manipulator.get_control()\n        \n        # ɺʘ h ʢʦʜ 

ʟʜʝʩʴ\n        print(\"Hello, World!\ ")\n        \n    except Exception as e:\n        print('ɺʦʟʥʠʢʣʘ 

ʦʰʠʙʢʘ')\n        print(e)\n\nloop = 

asyncio.new_event_loop()\nasyncio.set_event_loop(loop)\nasyncio.get_event_loop().run_until_

complete(make_manipulator_connection())\n" 

}  

5 ʅɸʉʊʈʆʁʂɸ 

ʀʥʪʝʨʬʝʡʩ ʜʣʷ ʥʘʩʪʨʦʡʢʠ (ʚʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʘè) ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʳ 

(ʩʤ. ʈʠʩʫʥʦʢ II -47): 

ῐ çʆʙʱʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠè ï  ʩʙʨʦʩ ʢʵʰʘ ʠ ʧʝʨʝʟʘʧʫʩʢ ʠʥʪʝʨʬʝʡʩʘ; 

ῐ çʀʥʩʪʨʫʤʝʥʪè ï ʜʦʙʘʚʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʘʢʪʠʚʘʮʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘ; 

ῐ çʇʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʝʣʳè ï ʦʛʨʘʥʠʯʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʠ ʩʦʯʣʝʥʝʥʠʡ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ çʈʘʙʦʯʘʷ ʟʦʥʘè ï ʟʘʱʠʪʘ ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʦʣʦʤ. 
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ῐ çʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠè ï ʧʝʨʝʚʦʜ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʜʚʠʞʝʥʠʝ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʨʘʟʜʝʣ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʠʩʥʳʤ ʬʫʥʢʮʠʷʤ). 

 

ʈʠʩʫʥʦʢ II -47 ï ʀʥʪʝʨʬʝʡʩ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

5.1 ʆʙʱʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ɺ ʨʘʟʜʝʣʝ çʆʙʱʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠè (ʩʤ. ʈʠʩʫʥʦʢ II -48) ʥʘʭʦʜʠʪʩʷ ʢʥʦʧʢʘ 

çʉʙʨʦʩʠʪʴ ʢʵʰ ʠ ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʠʥʪʝʨʬʝʡʩè, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʧʘʤʷʪʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ. 
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ʈʠʩʫʥʦʢ II -48 ï ʈʘʟʜʝʣ çʆʙʱʠʝ ʠ ʩʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠè 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʜʨʫʛʠʤ ʥʘʩʪʨʦʡʢʘʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʅʘʟʘʜè. 

5.2 ʀʥʩʪʨʫʤʝʥʪ 

ʈʘʟʜʝʣ çʀʥʩʪʨʫʤʝʥʪè (ʩʤ. ʈʠʩʫʥʦʢ II -49) ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʪʦʯʢʫ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʎʊʀ), ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʬʣʘʥʝʮ. 

 

ʈʠʩʫʥʦʢ II -49 ï ʈʘʟʜʝʣ çʀʥʩʪʨʫʤʝʥʪè 



II -37 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ ʠʥʩʪʨʫʤʝʥʪè, ʦʪʦʙʨʘʟʠʪʩʷ ʬʦʨʤʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʦʡ ʪʦʯʢʠ (ʩʤ. ʈʠʩʫʥʦʢ II -50). 

 

ʈʠʩʫʥʦʢ II -50 ï ʌʦʨʤʘ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʪʦʯʢʠ 

2. ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ ʧʦʟʠʮʠʠ ʚ ʪʨʝʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʚ ʩʘʥʪʠʤʝʪʨʘʭ) ʠ 

ʟʥʘʯʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʬʝʨʠʯʝʩʢʠ ʚʦʢʨʫʛ ʎʊʀ (ʚ ʛʨʘʜʫʩʘʭ). 

3. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

ɼʣʷ ʦʪʤʝʥʳ ʜʦʙʘʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʪʤʝʥʘè. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʦʩʪʫʧʥʦ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ  ʣʝʚʦʡ 

ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʥʩʪʨʫʤʝʥʪʘ. 
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ɼʣʷ ʩʦʟʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ (ʩʤ. ʈʠʩʫʥʦʢ II -51) ʜʦʩʪʫʧʥʳ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

 

ʈʠʩʫʥʦʢ II -51 ï ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ 

ῐ çʉʜʝʣʘʪʴ ʘʢʪʠʚʥʳʤè ï ʘʢʪʠʚʠʨʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪ; 

ῐ  çɼʫʙʣʠʨʦʚʘʪʴè ï ʩʦʟʜʘʪʴ ʢʦʧʠʶ ʠʥʩʪʨʫʤʝʥʪʘ (ʥʝ ʜʦʩʪʫʧʥʦ ʧʨʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ); 

ῐ çʋʜʘʣʠʪʴè ï ʫʜʘʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪ (ʥʝ ʜʦʩʪʫʧʥʦ ʧʨʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤ 

ʠʥʩʪʨʫʤʝʥʪʝ). 

ɼʣʷ ʜʝʘʢʪʠʚʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʘʢʪʠʚʠʨʫʡʪʝ ʠʥʩʪʨʫʤʝʥʪ çɹʝʟ ʠʥʩʪʨʫʤʝʥʪʘè ʣʠʙʦ 

ʜʨʫʛʦʡ ʩʦʟʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. 

5.3 ʈʘʙʦʯʘʷ ʟʦʥʘ 

ʈʘʟʜʝʣ çʈʘʙʦʯʘʷ ʟʦʥʘè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ 

ʢʨʝʧʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʈʘʟʜʝʣ ʩʦʜʝʨʞʠʪ 3 ʧʦʜʨʘʟʜʝʣʘ: çʂʨʝʧʣʝʥʠʝ ʠ ʤʦʥʪʘʞè, çɻʨʘʥʠʮʳè, çʆʙʲʝʢʪʳè. 

5.3.1 ʂʨʝʧʣʝʥʠʝ ʠ ʤʦʥʪʘʞ 

ʇʦʜʨʘʟʜʝʣ çʂʨʝʧʣʝʥʠʝ ʠ ʤʦʥʪʘʞè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʢʨʝʧʣʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ɺʳʙʝʨʠʪʝ ʚʘʨʠʘʥʪ ʢʨʝʧʣʝʥʠʷ («ʅʘʧʦʣʴʥʦʝ», «ʇʦʪʦʣʦʯʥʦʝ», «ʅʘʩʪʝʥʥʦʝ» 

(ʩʤ. ʈʠʩʫʥʦʢ II -52)), ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʷʭ X, Y, Z ʚ ʤʝʪʨʘʭ 

ʠ RX, RY, RZ ʚ ʛʨʘʜʫʩʘʭ («ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ»). ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ «ʉʦʭʨʘʥʠʪʴ» ʣʠʙʦ 

«ʆʪʤʝʥʠʪʴ» ʜʣʷ ʦʪʤʝʥʳ ʜʝʡʩʪʚʠʷ. 
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ɺʥʠʤʘʥʠʝ! ʀʟʤʝʥʝʥʠʝ ʢʨʝʧʣʝʥʠʷ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʝʡ ʦʩʥʦʚʘʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʚʝʨʴʪʝ 

ʨʘʙʦʯʠʝ ʟʦʥʳ, ʦʙʲʝʢʪʳ, ʩʦʭʨʘʥʝʥʥʳʝ ʧʦʟʠʮʠʠ ʠ ʧʨʦʛʨʘʤʤʳ ʜʚʠʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ II -52 ï ʇʦʜʨʘʟʜʝʣ çʂʨʝʧʣʝʥʠʝ ʠ ʤʦʥʪʘʞè 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʜʨʫʛʠʤ ʥʘʩʪʨʦʡʢʘʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ «ʅʘʟʘʜ». 

5.3.2 ɻʨʘʥʠʮʳ 

ʇʦʜʨʘʟʜʝʣ çɻʨʘʥʠʮʳè ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʛʨʘʥʠʮʳ ʨʘʙʦʯʝʛʦ ʦʢʨʫʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʦʪʦʙʨʘʟʠʪʴ ʠʭ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩ ʧʦʣʦʤ ʠ ʩʪʝʥʘʤʠ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʧʦʨʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʘʢʪʠʚʠʨʫʡʪʝ ʩʣʘʡʜʝʨ 

çɺʢʣʶʯʠʪʴ ʦʧʦʨʥʫʶ ʧʣʦʩʢʦʩʪʴè. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʝʥʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ 

ʩʪʝʥʫè, ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʷʭ X, Y, Z ʚ ʤʝʪʨʘʭ ʠ RX, RY, RZ ʚ ʛʨʘʜʫʩʘʭ ʠ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ «ʉʦʭʨʘʥʠʪʴ» (ʩʤ. ʈʠʩʫʥʦʢ II -53) ʣʠʙʦ «ʆʪʤʝʥʠʪʴ» ʜʣʷ ʦʪʤʝʥʳ ʜʝʡʩʪʚʠʷ. 
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ʈʠʩʫʥʦʢ II -53 ï ʇʦʜʨʘʟʜʝʣ çɻʨʘʥʠʮʳè 

ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʚʝʨʴʪʝ, ʯʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʡ 

ʷʯʝʡʢʝ. 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʩʪʝʥʳ ʥʘʞʤʠʪʝ ʥʘ ʝʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè. 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʜʨʫʛʠʤ ʥʘʩʪʨʦʡʢʘʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ «ʅʘʟʘʜ». 

5.3.3 ʆʙʲʝʢʪʳ 

ʇʦʜʨʘʟʜʝʣ çʆʙʲʝʢʪʳè ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʦʙʲʝʢʪ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. ʆʙʲʝʢʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʚʝʨʢʝ ʢʦʣʣʠʟʠʡ ʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʬʘʢʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ «ɼʦʙʘʚʠʪʴ ʦʙʲʝʢʪ», ʟʘʧʦʣʥʠʪʝ ʧʦʣʝ 

«ʅʘʟʚʘʥʠʝ», ʚʳʙʝʨʠʪʝ ʬʦʨʤʫ ʦʙʲʝʢʪʘ («ʂʫʙ», «ʎʠʣʠʥʜʨ», «ʉʬʝʨʘ»), ʫʩʪʘʥʦʚʠʪʝ ʟʥʘʯʝʥʠʷ 

ʚ ʧʦʣʷʭ X, Y, Z ʚ ʤʝʪʨʘʭ ʠ RX, RY, RZ ʚ ʛʨʘʜʫʩʘʭ ʠ ʫʢʘʞʠʪʝ ʨʘʟʤʝʨ ʦʙʲʝʢʪʘ. ʅʘʞʤʠʪʝ 

ʢʥʦʧʢʫ «ʉʦʭʨʘʥʠʪʴ» (ʩʤ. ʈʠʩʫʥʦʢ II -54) ʣʠʙʦ «ʆʪʤʝʥʠʪʴ» ʜʣʷ ʦʪʤʝʥʳ ʜʝʡʩʪʚʠʷ. 
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ʈʠʩʫʥʦʢ II -54 ï ʇʦʜʨʘʟʜʝʣ çʆʙʲʝʢʪʳè 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʜʨʫʛʠʤ ʥʘʩʪʨʦʡʢʘʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ «ʅʘʟʘʜ». 

5.4 ʇʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʝʣʳ 

ʈʘʟʜʝʣ çʇʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʝʣʳè (ʩʤ. ʈʠʩʫʥʦʢ II -55) ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʨʝʜʝʣ r

ʩʢʦʨʦʩʪʝʡ ʠ ʩʦʯʣʝʥʝʥʠʡ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʚʘʪʴ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʤʘʥʠʧʫʣʷʪʦʨʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 



II -42 

 

ʈʠʩʫʥʦʢ II -55 ï ʈʘʟʜʝʣ çʇʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʝʣʳè 

ʅʘʩʪʨʦʡʢʠ ʧʨʝʜʝʣʦʚ çʇʦ ʫʤʦʣʯʘʥʠʶè ï ʵʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʥʦʚʳʭ ʧʨʝʜʝʣʦʚ ʫʩʪʘʥʦʚʠʪʝ ʬʣʘʛ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ» ï ʥʘʩʪʨʦʡʢʠ 

ʧʨʝʜʝʣʦʚ ʦʪʦʙʨʘʟʷʪʩʷ ʚ ʨʝʜʘʢʪʠʨʫʝʤʦʤ ʬʦʨʤʘʪʝ. ɺʚʝʜʠʪʝ ʟʥʘʯʝʥʠʷ ʥʦʚʳʭ ʧʨʝʜʝʣʦʚ 

(ʩʤ. ʈʠʩʫʥʦʢ II -56) ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 
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ʈʠʩʫʥʦʢ II -56 ï ʅʘʩʪʨʦʡʢʘ ʥʦʚʳʭ ʧʨʝʜʝʣʦʚ 

ʆʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ (ʩʤ. ʈʠʩʫʥʦʢ II -57). 

 

ʈʠʩʫʥʦʢ II -57 ï ʋʚʝʜʦʤʣʝʥʠʝ çʇʨʠʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢè 

ɼʦʞʜʠʪʝʩʴ ʧʦʷʚʣʝʥʠʷ ʫʚʝʜʦʤʣʝʥʠʷ çʅʘʩʪʨʦʡʢʠ ʧʨʠʤʝʥʝʥʳ ʫʩʧʝʰʥʦè 

(ʩʤ. ʈʠʩʫʥʦʢ II -58). ɼʣʷ ʦʪʤʝʥʳ ʫʩʪʘʥʦʚʢʠ ʥʦʚʳʭ ʧʨʝʜʝʣʦʚ ʥʘʞʤʠʪʝ çʆʪʤʝʥʘè. 
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ʈʠʩʫʥʦʢ II -58 ï ʋʚʝʜʦʤʣʝʥʠʝ çʅʘʩʪʨʦʡʢʠ ʧʨʠʤʝʥʝʥʳ ʫʩʧʝʰʥʦè 

ʇʨʠ ʧʦʧʳʪʢʝ ʫʚʝʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʝʜʝʣʳ, 

ʧʨʠ ʨʫʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʳ, ʦʪʦʙʨʘʟʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

(ʩʤ. ʈʠʩʫʥʦʢ II -59). 
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ʈʠʩʫʥʦʢ II -59 ï ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʜʚʠʞʝʥʠʷ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʢ ʥʘʩʪʨʦʡʢʘʤ ʧʨʝʜʝʣʦʚ çʇʦ ʫʤʦʣʯʘʥʠʶè ʧʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ 

çʅʘʩʪʨʦʡʢʠè ï ʨʘʟʜʝʣ çʇʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʝʣʳè, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʙʨʦʩʠʪʴ ʜʦ 

ʟʘʚʦʜʩʢʠʭè, ʘ ʟʘʪʝʤ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè, ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʝ ʬʣʘʛ çʇʦ ʫʤʦʣʯʘʥʠʶè ʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

5.5 ʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʯʘʥʠʝ ï ʈʘʟʜʝʣ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʠʩʥʳʤ 

ʬʫʥʢʮʠʷʤ. 

ʈʘʟʜʝʣ çʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠè ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʜʚʠʞʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚʨʫʯʥʫʶ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠ. 

ʈʘʟʜʝʣ ʩʦʜʝʨʞʠʪ ʜʚʘ ʧʦʜʨʘʟʜʝʣʘ: çʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝè ʠ çɼʚʠʞʝʥʠʝ ʙʝʟ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠè. 
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5.5.1 ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʇʦʜʨʘʟʜʝʣ çʊʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʚʦʜʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʜʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʆʪʢʣʶʯʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʩʤ. ʈʠʩʫʥʦʢ II -7). 

1. ʉʤʝʥʠʪʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʠʩʥʳʤ 

ʬʫʥʢʮʠʷʤ (ʩʤ. ʈʠʩʫʥʦʢ II -8). 

2. ʇʦʜʢʣʶʯʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʩʤ. ʈʠʩʫʥʦʢ II -6). 

3. ʆʪʢʨʦʡʪʝ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʘ» ï ʨʘʟʜʝʣ çʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠè. ʆʪʦʙʨʘʟʠʪʩʷ 

ʠʥʪʝʨʬʝʡʩ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ (ʩʤ. ʈʠʩʫʥʦʢ II -60).  

 

ʈʠʩʫʥʦʢ II -60 ï ɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè 

4. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʪʧʨʘʚʠʪʴ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝè. ɼʦʞʜʠʪʝʩʴ ʧʦʢʘ 

ʤʘʥʠʧʫʣʷʪʦʨ ʧʨʠʤʝʪ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ çʇʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʝʥʘ ʫʩʧʝʰʥʦè (ʩʤ. ʈʠʩʫʥʦʢ II -61+). 
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 ʈʠʩʫʥʦʢ II -61 ï ʈʘʟʜʝʣ çʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠè 

5.5.2 ɼʚʠʞʝʥʠʝ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

ʇʦʜʨʘʟʜʝʣ çɼʚʠʞʝʥʠʝ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠè ï ʵʪʦ ʨʫʯʥʦʡ ʨʝʞʠʤ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʤʘʥʠʧʫʣʷʪʦʨ ʠʟ ʟʦʥʳ ʢʦʣʣʠʟʠʠ, 

ʣʠʙʦ ʚʝʨʥʫʪʴ ʝʛʦ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʩʙʦʝ ʜʘʪʯʠʢʦʚ. ʏʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʜʚʠʞʝʥʠʝ 

ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʆʪʢʣʶʯʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʩʤ. ʈʠʩʫʥʦʢ II -7). 

2. ʉʤʝʥʠʪʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʜʦʩʪʫʧʦʤ ʢ ʩʝʨʚʠʩʥʳʤ 

ʬʫʥʢʮʠʷʤ (ʩʤ. ʈʠʩʫʥʦʢ II -8). 

3. ʆʪʢʨʦʡʪʝ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʘè ï ʨʘʟʜʝʣ çʉʝʨʚʠʩʥʳʝ ʬʫʥʢʮʠʠè. ʆʪʦʙʨʘʟʠʪʩʷ 

ʠʥʪʝʨʬʝʡʩ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ. 

4. ɺʳʙʝʨʠʪʝ ʧʦʜʨʘʟʜʝʣ çɼʚʠʞʝʥʠʝ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠè, ʦʪʦʙʨʘʟʠʪʩʷ ʠʥʪʝʨʬʝʡʩ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʩʤ. ʈʠʩʫʥʦʢ II -62). 
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ʈʠʩʫʥʦʢ II -62 ï ʇʦʜʨʘʟʜʝʣ çɼʚʠʞʝʥʠʝ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠè 

5. ɺʳʙʝʨʠʪʝ ʉʇ ʜʣʷ ʜʚʠʞʝʥʠʷ, ʘʢʪʠʚʠʨʫʡʪʝ ʩʣʘʡʜʝʨ çɺʢʣʶʯʠʪʴ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ 

ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠè ʠ ʫʧʨʘʚʣʷʡʪʝ ʜʚʠʞʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ç-è ʠ ç+è 

(ʩʤ. ʈʠʩʫʥʦʢ II -63). 
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ʈʠʩʫʥʦʢ II -63 ï ɺʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʙʝʟ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 

6 ʄʆʅʀʊʆʈʀʅɻ 

ʀʥʪʝʨʬʝʡʩ ʤʦʥʠʪʦʨʠʥʛʘ (ʚʢʣʘʜʢʘ çʄʦʥʠʪʦʨʠʥʛè) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʨʘʙʦʪʳ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʦʪʦʙʨʘʞʝʥʠ ̫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʝʨʩʠʠ ʠʥʪʝʨʬʝʡʩʘ, ʨʝʣʠʟʘ ʠ 

ʧʨʦʰʠʚʢʠ. ɸʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʥʦʤ ʤʘʥʠʧʫʣʷʪʦʨʝ. 

ʀʥʪʝʨʬʝʡʩ ʤʦʥʠʪʦʨʠʥʛʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣ:r 

1. ʈʘʟʜʝʣ çʉʫʩʪʘʚʳè (ʩʤ. ʈʠʩʫʥʦʢ II -64) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʤʧʝʨʘʪʫʨ r ʠ ʥʘʧʨʷʞʝʥʠ ̫ ʢʘʞʜʦʛʦ ʠʟ ʰʝʩʪʠ ʩʫʩʪʘʚʦʚ. ɿʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ 

ʦʮʝʥʠʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʨʦʙʦʪʘ. 

ʅʫʣʝʚʳʝ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʠʣʠ ʥʝ ʦʙʥʦʚʣʷʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʦʟʥʘʯʘʶʪ ʦʪʩʫʪʩʪʚʠʝ 

ʘʢʪʫʘʣʴʥʦʡ ʪʝʣʝʤʝʪʨʠʠ ʣʠʙʦ ʥʝʧʦʜʢʣʶʯʝʥʥʳʡ ʫʟʝʣ ʠ ʥʝ ʜʦʣʞʥʳ ʪʨʘʢʪʦʚʘʪʴʩʷ 

ʢʘʢ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʈʠʩʫʥʦʢ II -64 ï ʈʘʟʜʝʣ çʉʫʩʪʘʚʳè 

2. ʈʘʟʜʝʣ «ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ» ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʥʘʯʝʥʠʡ 

ʩʠʩʪʝʤʥʦʛʦ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʰʢʘʬʫ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

 

ʈʠʩʫʥʦʢ II -65 ï ʈʘʟʜʝʣ «ʐʢʘʬ ʫʧʨʘʚʣʝʥʠʷ» 
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3. ʈʘʟʜʝʣ çɺʭʦʜʳ/ɺʳʭʦʜʳè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ: 

ῐ ʩʠʛʥʘʣʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ (ʧʦʜʨʘʟʜʝʣ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴè) 

(ʩʤ. ʈʠʩʫʥʦʢ II -66); 

 

ʈʠʩʫʥʦʢ II -66 ï ʇʦʜʨʘʟʜʝʣ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴè 

ῐ  ʩʠʛʥʘʣʦʚ ʨʘʟʲʝʤʦʚ ʠʥʩʪʨʫʤʝʥʪʘ (ʧʦʜʨʘʟʜʝʣ çʌʣʘʥʝʮ ʠʥʩʪʨʫʤʝʥʪʘè) 

(ʩʤ. ʈʠʩʫʥʦʢ II -67). 
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ʈʠʩʫʥʦʢ II -67 ï ʇʦʜʨʘʟʜʝʣ çʌʣʘʥʝʮ ʠʥʩʪʨʫʤʝʥʪʘè 

 

ʇʨʠʤʝʯʘʥʠʝ ï ɿʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ: 

1 ʎʚʝʪʦʚʘʷ ʠʥʜʠʢʘʮʠʷ ʥʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʘʭ: ʟʝʣʝʥʳʡ ï ʚʢʣʶʯʝʥ, ʩʠʥʠʡ ï 

ʚʳʢʣʶʯʝʥ, ʩʝʨʳʡ ï ʥʝʘʢʪʠʚʝʥ. 

2 ʏʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ï ʥʘʟʥʘʯʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʚʨʫʯʥʫʶ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤ. 

4. ʈʘʟʜʝʣ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝè (ʩʤ. ʈʠʩʫʥʦʢ II -68). 
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ʈʠʩʫʥʦʢ II -68 ï ʈʘʟʜʝʣ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ» 

ɺ ʨʘʟʜʝʣʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʨʩʠʷ ʩʠʩʪʝʤʥʦʛʦ ʇʆ (ʨʝʣʠʟ), ʚʝʨʩʠʷ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, 

ʚʝʨʩʠʷ SDK, ʚʝʨʩʠʷ ʧʨʦʰʠʚʢʠ ʰʢʘʬʘ ʫʧʨʘʚʣʝʥʠʷ (Safety), ʚʝʨʩʠʷ ʧʨʦʰʠʚʢʠ ʠʥʩʪʨʫʤʝʥʪʘ 

(Gadget), ʚʝʨʩʠʷ ʧʨʦʰʠʚʢʠ ʉʇ. 

7 ʆɹʅʆɺʃɽʅʀɽ ʇʈʀʃʆɾɽʅʀʗ 

ʇʝʨʝʜ ʦʙʥʦʚʣʝʥʠʝʤ ʩʨʘʚʥʠʪʝ ʚʝʨʩʠʠ ʠʥʪʝʨʬʝʡʩʘ, ʨʝʣʠʟʘ ʠ ʧʨʦʰʠʚʢʠ ʚʘʰʝʛʦ 

Promobot M13 ʩ ʚʝʨʩʠʷʤʠ ʚ ʧʦʩʣʝʜʥʝʤ ʨʝʣʠʟʝ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʧʦʩʣʝʜʥʝʤ ʨʝʣʠʟʝ ʚʳ 

ʤʦʞʝʪʝ ʫʟʥʘʪʴ ʚ ʠʥʩʪʨʫʢʮʠʠ (ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʀʥʩʪʨʫʢʮʠʠè ʠ ʧʝʨʝʡʜʠʪʝ 

ʚ ʨʘʟʜʝʣ 8 çʈɽʃʀɿ»). 

ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ, ʧʨʠʚʝʜʠʪʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʨʘʩʥʘʷ 

ʢʥʦʧʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʞʘʪʘ, ʧʦʜʢʣʶʯʠʪʝ Promobot M13 ʢ ʠʥʪʝʨʥʝʪʫ ʠ ʚʳʧʦʣʥʠʪʝ ʚʩʝ 

ʦʙʥʦʚʣʝʥʠʷ ʧʦ ʦʯʝʨʝʜʠ: 

1. ʆʙʥʦʚʠʪʝ ʇʆ: 

1) ɿʘʢʨʦʡʪʝ ʧʨʠʣʦʞʝʥʠʝ. 

2) ɿʘʧʫʩʪʠʪʝ ʬʘʡʣ «Update_Mcontrol» ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ (ʩʤ. ʈʠʩʫʥʦʢ II -69). 



II -54 

 

ʈʠʩʫʥʦʢ II -69 ï ʌʘʡʣ «Update_Mcontrol» 

3) ʆʪʢʨʦʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ «Terminal». ʆʪʦʙʨʘʟʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʦʙʥʦʚʣʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -70). 

 

ʈʠʩʫʥʦʢ II -70 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʦʙʥʦʚʣʝʥʠʷ 

4) ɺʳʙʝʨʠʪʝ «ʆʙʥʦʚʣʝʥʠʝ ʇʆ» ʠ ʥʘʞʤʠʪʝ «ʆʂ». ʆʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦ 

ʟʘʧʫʩʢʝ ʦʙʥʦʚʣʝʥʠʷ. 

5) ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʦʙʥʦʚʣʝʥʠʷ ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘʚʝʨʰʝʥʠʠ. 

ʅʘʞʤʠʪʝ «ʆʂ». 

ɼʦʞʜʠʪʝʩʴ ʧʦʷʚʣʝʥʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʦʙʥʦʚʣʝʥʠʷ 

(ʩʤ. ʈʠʩʫʥʦʢ II -70). 

2. ʆʙʥʦʚʠʪʝ ʚʝʙ: 

1) ɺʳʙʝʨʠʪʝ «ʆʙʥʦʚʣʝʥʠʝ ʚʝʙʘ» ʠ ʥʘʞʤʠʪʝ «ʆʂ». 
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2) ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʦʙʥʦʚʣʝʥʠʷ ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘʚʝʨʰʝʥʠʠ. 

ʅʘʞʤʠʪʝ «ʆʂ». 

ɼʦʞʜʠʪʝʩʴ ʧʦʷʚʣʝʥʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʦʙʥʦʚʣʝʥʠʷ 

(ʩʤ. ʈʠʩʫʥʦʢ II -70). 

3. ʆʙʥʦʚʠʪʝ ʧʨʦʰʠʚʢʫ:  

1) ɺʳʙʝʨʠʪʝ «ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ» ʠ ʥʘʞʤʠʪʝ «ʆʂ». ʆʪʦʙʨʘʟʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʦʰʠʚʢʠ (ʩʤ. ʈʠʩʫʥʦʢ II -71). 

 

ʈʠʩʫʥʦʢ II -71 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʦʰʠʚʢʠ 

2) ɺʳʙʝʨʠʪʝ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘʞʤʠʪʝ çʆʂè. ʆʪʦʙʨʘʟʠʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ «ʅʘʡʜʝʥʘ ʧʨʦʰʠʚʢʘ: ... ʇʨʦʜʦʣʞʠʪʴ ʧʨʦʰʠʚʢʫ?» 

(ʩʤ. ʈʠʩʫʥʦʢ II -72). 
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ʈʠʩʫʥʦʢ II -72 ï ʋʚʝʜʦʤʣʝʥʠʝ ʧʨʦʰʠʚʢʠ 

3) ʅʘʞʤʠʪʝ «Yes». ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ: 

ῐ «Gadget», «Driver» ï ʦʪʦʙʨʘʟʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʧʨʦʮʝʜʫʨʳ ʦʙʥʦʚʣʝʥʠʷ ʜʨʘʡʚʝʨʦʚ: 1) ʄʘʥʠʧʫʣʷʪʦʨ ʚ ʠʩʭʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ. 2) ʂʥʦʧʢʘ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʆʊɾɸʊɸ. ɹʫʜʝʪ 

ʦʙʥʦʚʣʝʥʦ é ʜʨʘʡʚʝʨʦʚ ʩʫʩʪʘʚʦʚ. ʇʨʦʜʦʣʞʠʪʴ?è (ʩʤ. ʈʠʩʫʥʦʢ II -73); 

 

ʈʠʩʫʥʦʢ II -73 ï ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ῐ «Safety Board» ï ʦʪʦʙʨʘʟʠʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ çʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʧʨʦʮʝʜʫʨʳ ʦʙʥʦʚʣʝʥʠʷ Safety Board: 1) ʄʘʥʠʧʫʣʷʪʦʨ ʚ ʠʩʭʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ. 2) ʂʥʦʧʢʘ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʅɸɾɸʊɸ. ʇʨʦʜʦʣʞʠʪʴ?è 

(ʩʤ. ʈʠʩʫʥʦʢ II -74); 
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ʈʠʩʫʥʦʢ II -74 ï ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

4) ɽʩʣʠ ʚʩʝ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʳ, ʪʦ ʥʘʞʤʠʪʝ çYesè. ʆʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ 

ʦ ʥʘʯʘʣʝ ʦʙʥʦʚʣʝʥʠʷ (ʩʤ. ʈʠʩʫʥʦʢ II -75). 

 

ʈʠʩʫʥʦʢ II -75 ï ʋʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʙʥʦʚʣʝʥʠʠ 

5) ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ: 

ῐ ʫʩʧʝʰʥʦʤ ï ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘʚʝʨʰʝʥʠʠ, ʥʘʞʤʠʪʝ «ʆʂ»; 

ʟʘʢʨʦʡʪʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʥʘʞʘʚ ʢʥʦʧʢʫ «Cancel»; 

ῐ ʥʝʫʩʧʝʰʥʦʤ ï ʟʘʧʫʩʪʠʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

(ʩʤ. ʈʠʩʫʥʦʢ II -76).  

 

ʈʠʩʫʥʦʢ II -76  ï ʋʚʝʜʦʤʣʝʥʠʝ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ 

6) ʇʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʟʘʧʫʩʪʠʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʩʤ. ʈʠʩʫʥʦʢ II -77). 
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ʈʠʩʫʥʦʢ II -77 ï ʋʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʙʥʦʚʣʝʥʠʠ 

7) ɽʩʣʠ ʧʦʚʪʦʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʰʠʚʢʠ ʧʨʦʡʜʝʪ ʥʝʫʩʧʝʰʥʦ, ʪʦ ʦʪʦʙʨʘʟʠʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʢʨʠʪʠʯʝʩʢʦʡ ʦʰʠʙʢʝ (ʩʤ. ʈʠʩʫʥʦʢ II -78). 

 

ʈʠʩʫʥʦʢ II -78 ï ʋʚʝʜʦʤʣʝʥʠʝ ʦ ʢʨʠʪʠʯʝʩʢʦʡ ʦʰʠʙʢʝ 

8) ʅʘʞʤʠʪʝ çʆʂè. ʆʪʦʙʨʘʟʠʪʩʷ ʣʦʛ ʦʰʠʙʢʠ (ʩʤ. ʈʠʩʫʥʦʢ II -79). 

 

ʈʠʩʫʥʦʢ II -79 ï ʃʦʛ ʦʰʠʙʢʠ ʧʨʦʰʠʚʢʠ 

9) ʉʦʦʙʱʠʪʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʦʛʝ ʦʰʠʙʢʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʚ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ 

ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ. 



II -59 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʚʝʨʩʠʡ ʇʆ, ʧʨʦʰʠʚʢʠ ʠ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʘ ʥʝʜʦʩʪʫʧʥʦ. ʇʦʦʯʝʨʝʜʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʛʘʨʘʥʪʠʨʫʝʪ ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ 

ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʣʝ 

ʦʙʥʦʚʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʪʨʝʙʦʚʘʥʠʠ ʧʝʨʝʟʘʛʨʫʟʢʠ. 

ʇʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʚ ʠʥʪʝʨʬʝʡʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʦʙʨʘʟʷʪʩʷ ʚʝʨʩʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʩʣʝʜʥʝʤʫ ʨʝʣʠʟʫ.
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III.  PROMOBOT M CONTROL  SDK 

1 ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

Promobot M Control SDK ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʨʦʙʦʪʘʤʠ-ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Promobot M Control, ʚ ʯʘʩʪʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʨʦʙʦʪʦʤ-ʤʘʥʠʧʫʣʷʪʦʨʦʤ Promobot M13. SDK ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʜʘʯ ʠ ʠʥʪʝʛʨʘʮʠʠ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩ ʚʥʝʰʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʩʠʥʭʨʦʥʥʳʝ ʦʧʝʨʘʮʠʠ, coroutine-ʚʳʟʦʚʳ, ʢʦʤʘʥʜʳ ʙʝʟ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʦʪʦʢʦʚʦʝ 

ʫʧʨʘʚʣʝʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ SDK: 

1. ʇʦʜʢʣʶʯʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

2. ʇʝʨʝʤʝʱʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ: 

ῐ ʟʘʜʘʥʠʝ ʮʝʣʝʚʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʜʝʢʘʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʮʝʣʝʚʳʭ ʫʛʣʦʚ 

ʢʘʞʜʦʛʦ ʫʟʣʘ ʜʣʷ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʜʚʠʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʢʦʨʦʩʪʠ ʠ 

ʫʩʢʦʨʝʥʠʷ; 

ῐ ʨʝʘʣʠʟʘʮʠʷ ʩʣʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʜʚʠʞʝʥʠʝ ʧʦ ʜʫʛʝ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʪʦʯʢʘʤ; 

ῐ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʝʛʦ ʫʟʣʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ; 

ῐ ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʘ (ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ, ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ, 

ʦʩʪʘʥʦʚʢʘ ʠ ʪ.ʜ.); 

ῐ ʩʤʝʥʘ ʨʝʞʠʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ. 

3. ʈʘʙʦʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʩʤʝʥʥʳʤʠ ʤʦʜʫʣʷʤʠ: 

ῐ ʫʧʨʘʚʣʝʥʠʝ ʧʠʪʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ ʤʘʥʠʧʫʣʷʪʦʨʘ; 

ῐ ʫʧʨʘʚʣʝʥʠʝ ʛʨʠʧʧʝʨʦʤ ʠ ʚʘʢʫʫʤʥʳʤ ʥʘʩʦʩʦʤ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʚʤʝʩʪʠʤʦʛʦ 

ʩʤʝʥʥʦʛʦ ʤʦʜʫʣʷ; 

ῐ ʥʘʩʪʨʦʡʢʘ ʧʠʪʘʥʠʷ ʠ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ ʬʣʘʥʮʘ ʠʥʩʪʨʫʤʝʥʪʘ; 

ῐ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʘʫʜʠʦʬʘʡʣʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʥʘʩʪʨʦʡʢʝ ʘʫʜʠʦʧʦʜʩʠʩʪʝʤʳ. 

4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ï ʨʘʙʦʪʘ ʩ ʜʘʪʯʠʢʘʤʠ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʯʝʨʝʟ GPIO, I2C, Modbus RTU ʠ RS-485 ʚ ʧʨʝʜʝʣʘʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ Promobot M13. 
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5. ɸʚʪʦʤʘʪʠʟʘʮʠʷ: 

ῐ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʠʤʝʥʠ; 

ῐ ʚʳʧʦʣʥʝʥʠʝ Python-ʩʢʨʠʧʪʦʚ; 

ῐ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʩ ʧʝʨʝʜʘʯʝʡ JSON-ʜʘʥʥʳʭ; 

ῐ ʪʘʡʤ-ʘʫʪʳ ʦʧʝʨʘʮʠʡ. 

6. ɼʠʘʛʥʦʩʪʠʢʘ ï ʦʙʨʘʙʦʪʢʘ ʩʙʦʝʚ ʠ ʦʰʠʙʦʢ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

2 ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ SDK 

2.1 ʂʦʤʧʦʥʝʥʪʳ 

ʂʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʩʤ. ʈʠʩʫʥʦʢ III -1): 

ῐ ʂʣʠʝʥʪ: ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ / ʧʨʠʣʦʞʝʥʠʝ ʩ SDK. 

ῐ ʂʦʥʪʨʦʣʣʝʨ ʤʘʥʠʧʫʣʷʪʦʨʘ ï ʧʨʠʥʠʤʘʝʪ ʢʦʤʘʥʜʳ SDK, ʧʨʦʚʝʨʷʝʪ ʠʭ ʠ ʧʝʨʝʜʘʝʪ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʩʠʩʪʝʤʘʤ. 

ῐ Promobot M Control ï ʧʨʠʣʦʞʝʥʠʝ ʥʘʩʪʨʦʡʢʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. 

 

ʈʠʩʫʥʦʢ III -1 ï ʂʦʤʧʦʥʝʥʪʳ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʩʪʨʦʝʥʦ ʧʦ ʤʦʜʝʣʠ ʢʣʠʝʥʪ ï ʩʝʨʚʝʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʘ 

MQTT. 

SDK ʨʘʙʦʪʘʝʪ ʧʦ ʤʦʜʝʣʠ ʢʣʠʝʥʪ ï ʩʝʨʚʝʨ. ʂʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʝʨʝʜʘʝʪ 

ʢʦʥʪʨʦʣʣʝʨʫ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʣʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ, ʪʝʣʝʤʝʪʨʠʶ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ. ɺʥʫʪʨʝʥʥʷʷ ʧʨʦʛʨʘʤʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʥʪʨʦʣʣʝʨʘ ʥʝ ʷʚʣʷʝʪʩʷ 
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ʯʘʩʪʴʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ API ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʤʝʞʜʫ ʚʝʨʩʠʷʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

2.2 ʄʦʜʝʣʴ ʨʘʙʦʪʳ 

ʄʦʜʝʣʴ ʨʘʙʦʪʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ SDK ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ. 

2. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʤʘʥʠʧʫʣʷʪʦʨʘ Promobot M Control ʧʦ IP-ʘʜʨʝʩʫ ʠ 

ʧʘʨʘʤʝʪʨʘʤ ʘʚʪʦʨʠʟʘʮʠʠ. 

3. ɿʘʭʚʘʪ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ (get_control) ʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʢʘʥʘʣʘ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ. 

4. ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ ʜʚʠʞʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʝʡ ʠʣʠ ʟʘʧʫʩʢ 

ʧʨʦʛʨʘʤʤ/ʩʮʝʥʘʨʠʝʚ. 

5. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʧʦʣʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. 

6. ʆʩʚʦʙʦʞʜʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. 

3 SDK Python 

3.1 ʊʨʝʙʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʨʝʜʳ Python 

SDK Python ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʥʝʰʥʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ Promobot M13 ʧʦ ʩʝʪʠ. ɺ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚʭʦʜʷʪ ʧʦʜʢʣʶʯʝʥʠʝ, 

ʧʦʣʫʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ, ʜʚʠʞʝʥʠʝ, ʯʪʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʚʳʙʦʨ ʩʦʭʨʘʥʝʥʥʦʛʦ TCP, ʨʘʙʦʪʘ ʩ 

ʚʚʦʜʦʤ-ʚʳʚʦʜʦʤ, ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤ, ʩʦʙʳʪʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ: 

1. ʋʩʪʘʥʦʚʠʪʴ Python ʠ SDK ʚ ʦʪʜʝʣʴʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ. 

2. ʇʨʦʚʝʨʠʪʴ ʩʝʪʝʚʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʥʪʨʦʣʣʝʨʘ ʠ TCP-ʧʦʨʪʘ 1883 ʚ ʜʦʚʝʨʝʥʥʦʡ ʩʝʪʠ. 

3. ɺʳʧʦʣʥʠʪʴ ʧʝʨʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʧʨʦʯʠʪʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʙʝʟ ʜʚʠʞʝʥʠʷ. 

4. ʇʦʣʫʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʤʝʪʦʜʦʤ get_control(). 

5. ʇʨʦʚʝʨʠʪʴ TCP, ʧʦʣʝʟʥʫʶ ʥʘʛʨʫʟʢʫ, ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

6. ʀʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʭʨʦʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʮʝʥʘʨʠʝʚ ʣʠʙʦ ʷʚʥʦ 

ʫʢʘʟʘʥʥʳʝ coroutine-ʤʝʪʦʜʳ ʜʣʷ asyncio. 

7. ʆʙʨʘʙʘʪʳʚʘʪʴ ʪʘʡʤ-ʘʫʪʳ ʠ ʦʰʠʙʢʠ SDK. 

8. ɺ ʙʣʦʢʝ finally ʩʥʷʪʴ ʧʦʜʧʠʩʢʠ ʠ ʚʳʟʚʘʪʴ disconnect(). 
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ʇʘʨʘʤʝʪʨʳ SDK Python ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 12. 

ʊʘʙʣʠʮʘ 12 ï ʇʘʨʘʤʝʪʨʳ SDK Python 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

ʇʨʠʤʝʥʷʝʤʘʷ ʚʝʨʩʠʷ SDK 0.6.13 

ʇʦʜʜʝʨʞʠʚʘʝʤʘʷ ʚʝʨʩʠʷ 

Python 

3.12.x 

ʆʩʥʦʚʥʦʡ ʢʣʘʩʩ sdk.manipulators.m13.M13 

ʊʨʘʥʩʧʦʨʪ MQTT ʧʦ TCP; ʧʦʨʪ 1883 ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʅʘʟʥʘʯʝʥʠʝ ʇʦʜʢʣʶʯʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ, ʯʪʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʚʚʦʜ-

ʚʳʚʦʜ, ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤ ʠ ʨʘʙʦʪʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʠʥʪʝʨʬʝʡʩʘʤʠ Promobot M13 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʈʘʟʜʝʣ ʦʧʠʩʳʚʘʝʪ ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

SDK 0.6.13. ʀʩʧʦʣʴʟʫʡʪʝ SDK ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʠʣʠ ʠʟ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ 

ʧʘʢʝʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʨʩʠʠ Promobot M Control ʥʘ ʢʦʥʪʨʦʣʣʝʨʝ. ʂʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ 

ʨʘʟʨʝʰʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʨʘʙʦʯʝʡ ʟʦʥʳ, TCP, ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʣʝʟʥʦʡ 

ʥʘʛʨʫʟʢʠ, ʦʛʨʘʥʠʯʝʥʠʡ, ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʘʚʘʨʠʡʥʦʛʦ ʦʩʪʘʥʦʚʘ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ: 

ῐ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows ʠʣʠ Linux ʩ Python 3.12.x; 

ῐ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ, ʠʤʝʶʱʠʡ ʤʘʨʰʨʫʪ ʜʦ ʢʦʥʪʨʦʣʣʝʨʘ Promobot M13; 

ῐ ʜʦʩʪʫʧ ʢ ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʜʠʩʪʨʠʙʫʪʠʚʫ SDK ʠʣʠ ʨʝʧʦʟʠʪʦʨʠʶ ʧʘʢʝʪʦʚ; 

ῐ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ MQTT, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʫʩʪʘʥʦʚʢʠ; 

ῐ ʫʥʠʢʘʣʴʥʳʡ client_id ʜʣʷ ʢʘʞʜʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʢʣʶʯʸʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ῐ ʇʦʨʪ 1883 ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʜʦʚʝʨʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʝʪʠ ʠʣʠ ʯʝʨʝʟ ʫʪʚʝʨʞʜʝʥʥʳʡ ʟʘʱʠʱʝʥʥʳʡ ʢʘʥʘʣ. ʅʝ ʧʫʙʣʠʢʫʡʪʝ MQTT-ʧʦʨʪ 

ʢʦʥʪʨʦʣʣʝʨʘ ʥʘʧʨʷʤʫʶ ʚ ʀʥʪʝʨʥʝʪ ʠ ʥʝ ʭʨʘʥʠʪʝ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʚ ʠʩʭʦʜʥʦʤ ʢʦʜʝ 

ʧʨʠʣʦʞʝʥʠʷ. 

ʇʦʜʛʦʪʦʚʢʘ ʤʘʥʠʧʫʣʷʪʦʨʘ: 

ῐ ʤʘʥʠʧʫʣʷʪʦʨ ʫʩʪʘʥʦʚʣʝʥ ʠ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ῐ ʨʘʙʦʯʘʷ ʟʦʥʘ ʦʩʚʦʙʦʞʜʝʥʘ ʦʪ ʣʶʜʝʡ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ. 

ῐ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʜʦʩʪʫʧʝʥ ʦʧʝʨʘʪʦʨʫ ʠ ʧʨʦʚʝʨʝʥ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦʨʷʜʢʦʤ. 

ῐ ʚ Promobot M Control ʥʘʩʪʨʦʝʥʳ ʘʢʪʫʘʣʴʥʳʝ TCP, ʠʥʩʪʨʫʤʝʥʪ ʠ ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ. 

ῐ ʧʨʦʚʝʨʝʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʚʠʞʝʥʠʷ. 
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ῐ ʜʣʷ ʧʝʨʚʳʭ ʠʩʧʳʪʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. 

ʇʨʠʤʝʯʘʥʠʝ ï ʄʝʪʦʜ stop_movement() ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʘʥʜʦʡ. ʆʥ ʥʝ 

ʟʘʤʝʥʷʝʪ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ, STO ʠ ʠʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʬʫʥʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

3.2 ʇʦʣʫʯʝʥʠʝ ʠ ʫʩʪʘʥʦʚʢʘ SDK 

3.2.1 ʇʨʦʚʝʨʢʘ ʚʝʨʩʠʠ Python 

ɼʣʷ SDK ʨʝʢʦʤʝʥʜʫʝʪʩʷ Python 3.12.x. ʇʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ 

ʧʨʦʚʝʨʴʪʝ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚʝʨʩʠʶ. ɽʩʣʠ Python ʦʪʩʫʪʩʪʚʫʝʪ, ʫʩʪʘʥʦʚʠʪʝ Python 3.12 ʩ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ python.org ʜʣʷ Windows ʣʠʙʦ ʠʟ ʨʝʧʦʟʠʪʦʨʠʷ ʜʠʩʪʨʠʙʫʪʠʚʘ ʜʣʷ Linux. 

py -3.12 --version 

python3.12 --version 

3.2.2 ʉʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʚ Windows PowerShell 

ʂʦʤʘʥʜʳ ʥʠʞʝ ʩʦʟʜʘʶʪ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ .venv, ʘʢʪʠʚʠʨʫʶʪ ʝʛʦ, 

ʦʙʥʦʚʣʷʶʪ pip ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʘʢʝʪ SDK ʠʟ ʨʝʧʦʟʠʪʦʨʠʷ, ʫʢʘʟʘʥʥʦʛʦ ʚ 

ʘʢʪʫʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ Promobot. ɺʳʧʦʣʥʷʡʪʝ ʢʦʤʘʥʜʳ ʚ ʢʘʪʘʣʦʛʝ ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ; ʧʦʩʣʝ 

ʘʢʪʠʚʘʮʠʠ ʚ ʧʨʠʛʣʘʰʝʥʠʠ PowerShell ʦʙʳʯʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʝʬʠʢʩ (.venv). 

py -3.12 --version 

py -3.12 -m venv .venv 

.\.venv\Scripts\Activate.ps1 

python -m pip install --upgrade pip 

python -m pip install --index-url https://pypi.org/simple pydantic==2.11.7 paho-mqtt==2.1.0 

--extra-index-url https://test.pypi.org/simple/ pm-python-sdk 

3.2.3 ʉʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʚ Linux 

ʂʦʤʘʥʜʳ ʥʠʞʝ ʩʦʟʜʘʶʪ ʠ ʘʢʪʠʚʠʨʫʶʪ ʦʪʜʝʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ Python, ʧʦʩʣʝ ʯʝʛʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʘʢʝʪ SDK. ɺ Ubuntu/Debian ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ Python ʫʩʪʘʥʦʚʠʪʝ 

ʧʘʢʝʪʳ python3.12 ʠ python3.12-venv. ʇʨʠ ʦʪʢʨʳʪʠʠ ʥʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ ʚʠʨʪʫʘʣʴʥʦʝ 

ʦʢʨʫʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʧʦʚʪʦʨʥʦ. 

python3.12 --version 
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python3.12 -m venv .venv 

source .venv/bin/activate 

python -m pip install --upgrade pip 

python -m pip install --index-url https://pypi.org/simple pydantic==2.11.7 paho-mqtt==2.1.0 

--extra-index-url https://test.pypi.org/simple/ pm-python-sdk 

ʇʨʠʤʝʯʘʥʠʝ ï ʂʦʤʘʥʜʘ --break-system-packages ʥʝ ʪʨʝʙʫʝʪʩʷ ʠ ʥʝ ʜʦʣʞʥʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʫʪʨʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ. ɽʩʣʠ ʨʝʧʦʟʠʪʦʨʠʡ ʧʘʢʝʪʦʚ ʥʝʜʦʩʪʫʧʝʥ, 

ʫʩʪʘʥʦʚʠʪʝ wheel-ʬʘʡʣ SDK, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

3.2.4 ʋʩʪʘʥʦʚʢʘ ʠʟ ʣʦʢʘʣʴʥʦʛʦ ʜʠʩʪʨʠʙʫʪʠʚʘ 

ɽʩʣʠ SDK ʧʦʩʪʘʚʣʝʥ ʚ ʚʠʜʝ wheel-ʬʘʡʣʘ, ʧʦʤʝʩʪʠʪʝ ʬʘʡʣ ʚ ʢʘʪʘʣʦʛ ʧʨʦʝʢʪʘ, 

ʘʢʪʠʚʠʨʫʡʪʝ ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ ʠ ʚʳʧʦʣʥʠʪʝ: 

python -m pip install pm_python_sdk-<version>-py3-none-any.whl 

3.2.5 ʇʨʦʚʝʨʢʘ ʫʩʪʘʥʦʚʢʠ 

ʇʨʦʚʝʨʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʘʢʝʪ ʫʩʪʘʥʦʚʣʝʥ ʚ ʘʢʪʠʚʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ, 

ʦʩʥʦʚʥʦʡ ʢʣʘʩʩ Promobot M13 ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʤʧʦʨʪʘ, ʘ ʚʝʨʩʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʘʢʝʪʘ 

ʦʧʨʝʜʝʣʝʥʘ. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʤʘʥʠʧʫʣʷʪʦʨʫ ʧʨʠ ʵʪʦʤ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

from importlib.metadata import version 

from sdk.manipulators.m13 import M13 

print("ʀʤʧʦʨʪ SDK ʚʳʧʦʣʥʝʥ, ʚʝʨʩʠʷ:", version("pm-python-sdk")) 

ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ: 

ʀʤʧʦʨʪ SDK ʚʳʧʦʣʥʝʥ, ʚʝʨʩʠʷ: <ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʝʨʩʠʷ> 

ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚʝʨʩʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʝʨʩʠʠ, ʫʢʘʟʘʥʥʦʡ ʚ ʪʘʙʣʠʮʝ ʧʘʨʘʤʝʪʨʦʚ 

SDK, ʠʩʧʦʣʴʟʫʡʪʝ ʜʦʢʫʤʝʥʪʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʧʫʩʢʘ ʣʠʙʦ ʫʩʪʘʥʦʚʠʪʝ ʧʘʢʝʪ ʠʟ 

ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʢʦʥʪʨʦʣʣʝʨʘ. 
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3.3 ʅʘʩʪʨʦʡʢʘ ʩʝʪʠ ʠ ʧʝʨʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

3.3.1 ʇʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʩʝʪʠ ʠ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʩʪʨʦʡʢʘʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʦʥʪʨʦʣʣʝʨʘ, ʘ client_id ï ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʘʢʪʠʚʥʦʛʦ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɸʨʛʫʤʝʥʪʳ ʢʦʥʩʪʨʫʢʪʦʨʘ M13 ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 13. 

ʊʘʙʣʠʮʘ 13 ï ʇʘʨʘʤʝʪʨʳ ʩʝʪʠ ʠ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ 

ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ ʊʨʝʙʦʚʘʥʠʝ 

host IP-ʘʜʨʝʩ ʠʣʠ ʩʝʪʝʚʦʝ ʠʤʷ 

ʢʦʥʪʨʦʣʣʝʨʘ 

ɼʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʩ ʢʦʤʧʴʶʪʝʨʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. localhost ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʩʘʤʦʤ ʢʦʥʪʨʦʣʣʝʨʝ 

client_id ʀʜʝʥʪʠʬʠʢʘʪʦʨ MQTT-

ʢʣʠʝʥʪʘ 

ɼʦʣʞʝʥ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ ʩʨʝʜʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʘʢʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ 

login ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ MQTT ʀʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʢʦʥʢʨʝʪʥʦʡ ʫʩʪʘʥʦʚʢʠ 

password ʇʘʨʦʣʴ MQTT ʅʝ ʭʨʘʥʠʪʴ ʚ ʦʪʢʨʳʪʦʤ ʨʝʧʦʟʠʪʦʨʠʠ; ʚ ʨʘʙʦʯʝʤ 

ʧʨʠʣʦʞʝʥʠʠ ʯʠʪʘʪʴ ʠʟ ʟʘʱʠʱʸʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ 

 

3.3.2 ʇʨʦʚʝʨʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦʥʪʨʦʣʣʝʨʘ 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ SDK ʧʨʦʚʝʨʴʪʝ IP-ʩʚʷʟʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ MQTT-ʧʦʨʪʘ. ʂʦʤʘʥʜʳ 

Windows ʠ Linux ʧʨʠʚʝʜʝʥʳ ʦʪʜʝʣʴʥʦ. 

ping 192.168.0.10 

Test-NetConnection 192.168.0.10 -Port 1883 

 

ping -c 4 192.168.0.10 

nc -vz 192.168.0.10 1883 

3.3.3 ʇʝʨʚʳʡ ʟʘʧʫʩʢ ʙʝʟ ʜʚʠʞʝʥʠʷ 

ʇʝʨʚʳʡ ʪʝʩʪ ʜʦʣʞʝʥ ʪʦʣʴʢʦ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʠ ʧʦʣʫʯʠʪʴ ʪʝʣʝʤʝʪʨʠʶ. 

ʇʦʣʫʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

import json 
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from sdk.errors import CommandTimeout, ConnectionError as SdkConnectionError, 

SdkError 

from sdk.manipulators.m13 import M13 

 

ROBOT_HOST = "192.168.0.10" 

CLIENT_ID = "m13-sdk-check-01" 

LOGIN = "<login>" 

PASSWORD = "<password>" 

 

robot = M13(ROBOT_HOST, CLIENT_ID, LOGIN, PASSWORD) 

 

try: 

    robot.connect() 

 

    cartesian = json.loads(robot.get_cartesian_coordinates(timeout_seconds=10.0)) 

    joints = json.loads(robot.get_joint_state(timeout_seconds=10.0)) 

 

    print("ɼʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ:", cartesian) 

    print("ʉʫʩʪʘʚʳ:", joints) 

 

except SdkConnectionError as exc: 

    print(f"ʆʰʠʙʢʘ ʧʦʜʢʣʶʯʝʥʠʷ: {exc}")  

except CommandTimeout as exc: 

    print(f"ʊʘʡʤ-ʘʫʪ ʢʦʤʘʥʜʳ: {exc}") 

except SdkError as exc: 

    print(f"ʆʰʠʙʢʘ SDK: {exc}") 

finally: 

    robot.disconnect() 

ʇʨʠʤʝʯʘʥʠʝ ï ʄʝʪʦʜʳ get_cartesian_coordinates() ʠ get_joint_state() ʚʦʟʚʨʘʱʘʶʪ 

JSON-ʩʪʨʦʢʠ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʧʦʣʷʤ ʩʪʨʦʢʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʬʫʥʢʮʠʝʡ json.loads(). ʉʦʩʪʘʚ 

ʧʦʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʚʝʨʩʠʠ ʢʦʥʪʨʦʣʣʝʨʘ; ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʝʨʷʪʴ ʥʘʣʠʯʠʝ ʪʨʝʙʫʝʤʳʭ 

ʢʣʶʯʝʡ. 
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3.4 ʄʦʜʝʣʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ 

ɺ SDK ʧʨʠʤʝʥʷʶʪʩʷ ʧʷʪʴ ʤʦʜʝʣʝʡ ʚʳʟʦʚʘ. ʉʫʬʬʠʢʩ _async ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ, 

ʯʪʦ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ coroutine ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʦʧʝʨʘʪʦʨʫ await. ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ 

ʚʘʨʠʘʥʪʳ, ʷʚʥʦ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʧʨʘʚʦʯʥʠʢʝ. ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 14. 

ʊʘʙʣʠʮʘ 14 ï ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʝʡ ʚʳʟʦʚʘ 

ʄʦʜʝʣʴ ʂʘʢ ʨʘʩʧʦʟʥʘʪʴ ʇʦʚʝʜʝʥʠʝ ʈʝʢʦʤʝʥʜʘʮʠʷ 

ʉʠʥʭʨʦʥʥʘʷ method(...) ʆʪʧʨʘʚʣʷʝʪ ʢʦʤʘʥʜʫ ʠ 

ʙʣʦʢʠʨʫʝʪ ʪʝʢʫʱʠʡ ʧʦʪʦʢ ʜʦ 

ʨʝʟʫʣʴʪʘʪʘ ʠʣʠ ʪʘʡʤ-ʘʫʪʘ. 

ʆʩʥʦʚʥʦʡ ʚʘʨʠʘʥʪ 

ʜʣʷ ʣʠʥʝʡʥʳʭ 

ʩʮʝʥʘʨʠʝʚ. 

Coroutine async def; ʦʙʳʯʥʦ 

*_async_await ʠʣʠ 

ʦʪʜʝʣʴʥʳʝ ʤʝʪʦʜʳ 

*_async 

ɺʳʟʳʚʘʝʪʩʷ ʯʝʨʝʟ await ʠ ʥʝ 

ʙʣʦʢʠʨʫʝʪ ʮʠʢʣ asyncio. 

ʀʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʜʣʷ ʤʝʪʦʜʦʚ, 

ʷʚʥʦ ʦʪʤʝʯʝʥʥʳʭ 

ʢʘʢ coroutine. 

ʆʙʲʝʢʪ 

ʢʦʤʘʥʜʳ 

ʏʘʩʪʴ ʤʝʪʦʜʦʚ 

*_async ʚʦʟʚʨʘʱʘʝʪ 

Command ʠʣʠ 

Promise 

ʉʦʟʜʘʸʪ ʥʠʟʢʦʫʨʦʚʥʝʚʳʡ 

ʦʙʲʝʢʪ. ʆʧʝʨʘʪʦʨ await ʢ ʪʘʢʦʤʫ 

ʤʝʪʦʜʫ ʥʝʧʨʠʤʝʥʠʤ. 

ɼʣʷ ʧʨʠʢʣʘʜʥʦʛʦ 

ʢʦʜʘ 

ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ 

ʩʠʥʭʨʦʥʥʳʡ ʠʣʠ 

coroutine-ʚʘʨʠʘʥʪ. 

ɹʝʟ ʦʞʠʜʘʥʠʷ *_no_wait(...) ʆʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʙʝʟ ʦʞʠʜʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʚʳʧʦʣʥʝʥʠʷ. 

ʇʨʠʤʝʥʷʪʴ, ʢʦʛʜʘ 

ʧʨʠʣʦʞʝʥʠʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʩʦʩʪʦʷʥʠʝ ʠ 

ʦʰʠʙʢʠ. 

ʇʦʪʦʢʦʚʘʷ stream_* ʇʝʨʝʜʘʸʪ ʮʝʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʙʝʟ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʘʞʜʦʡ ʪʦʯʢʠ. 

ʊʨʝʙʫʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʚʳʙʦʨʘ ʩʝʨʚʦ-

ʨʝʞʠʤʘ ʠ 

ʧʦʩʪʦʷʥʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

 

3.4.1 ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʳ ʤʝʪʦʜʦʚ 

ɼʣʷ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʦʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʣʦʞʝʥʠʷ 

ʥʘ asyncio ʠʣʠ ʦʪʧʨʘʚʢʠ ʙʝʟ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʜʘʥʥʳʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ 

ʪʘʙʣʠʮʝ 15. ʅʝ ʚʩʝ ʦʧʝʨʘʮʠʠ ʠʤʝʶʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʚʘʨʠʘʥʪʦʚ, ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ 

ʬʘʢʪʠʯʝʩʢʠ ʫʢʘʟʘʥʥʳʝ ʧʘʨʳ. 
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ʊʘʙʣʠʮʘ 15 ï ɼʝʡʩʪʚʠʷ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʆʧʝʨʘʮʠʷ ʉʠʥʭʨʦʥʥʳʡ ʤʝʪʦʜ Coroutine ʜʣʷ await ɹʝʟ ʦʞʠʜʘʥʠʷ 

ʇʦʣʫʯʠʪʴ 

ʫʧʨʘʚʣʝʥʠʝ 

get_control() get_control_async_await() get_control_no_wait() 

ɼʚʠʞʝʥʠʝ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ 

move_to_coordinates() move_to_coordinates_asyn

c_await() 

move_to_coordinates_no_

wait() 

ɼʚʠʞʝʥʠʝ ʧʦ 

ʩʫʩʪʘʚʘʤ 

Promobot M13 

move_to_angles() move_to_angles_async() move_to_angles_no_wait(

) 

ʆʩʪʘʥʦʚ ʜʚʠʞʝʥʠʷ stop_movement() stop_movement_async_awa

it() 

stop_movement_no_wait(

) 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ 

ʧʦ ʠʤʝʥʠ 

run_program_by_name

() 

run_program_by_name_asy

nc_await() 

run_program_by_name_n

o_wait() 

ɿʘʧʫʩʢ Python-ʢʦʜʘ run_python_program() run_python_program_async

_await() 

run_python_program_no_

wait() 

 

ɺʥʠʤʘʥʠʝ! ʄʝʪʦʜ move_to_angles_async() ̫ʚʣʷʝʪʩʷ coroutine. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʛʦ 

move_to_coordinates_async() ʚʦʟʚʨʘʱʘʝʪ ʦʙʲʝʢʪ ʢʦʤʘʥʜʳ ʠ ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴʩʷ ʯʝʨʝʟ await. 

ɼʣʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠʤʝʥʷʡʪʝ move_to_coordinates_async_await(). 

3.4.2 ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʢʠ ʠ ʨʝʞʠʤ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʚʦ ʤʥʦʛʠʭ ʢʦʤʘʥʜʘʭ SDK ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 16. ʇʝʨʝʜ 

ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʫʯʠʪʳʚʘʡʪʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʝʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ ʢ ʜʠʘʛʥʦʩʪʠʢʝ. 

ʊʘʙʣʠʮʘ 16 ï ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʢʠ ʠ ʨʝʞʠʤ 

ʚʳʧʦʣʥʝʥʠʷ 

ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

timeout_seconds ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʢʦʤʘʥʜʳ. ɿʥʘʯʝʥʠʝ 

ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʪʦʜʦʚ ð 60 ʩ. 

throw_error ʇʨʠ True ʦʰʠʙʢʘ ʠʣʠ ʪʘʡʤ-ʘʫʪ ʧʝʨʝʜʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʶ 

ʠʩʢʣʶʯʝʥʠʝʤ. ɼʣʷ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʦʭʨʘʥʷʪʴ True. 

velocity_scaling_factor / 

velocity_factor 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʢʦʨʦʩʪʠ. ɼʣʷ ʧʝʨʚʳʭ ʟʘʧʫʩʢʦʚ ʠʩʧʦʣʴʟʫʡʪʝ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʘʣʠʜʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
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ʇʘʨʘʤʝʪʨ ʅʘʟʥʘʯʝʥʠʝ 

acceleration_scaling_factor / 

acceleration_factor 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʢʦʨʝʥʠʷ. ɼʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʥʘʩʪʨʦʡʢʘʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤ ʢʦʥʢʨʝʪʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

enable_feedback ɺʢʣʶʯʘʝʪ ʦʙʨʘʙʦʪʢʫ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʘʪʫʩʦʚ ʜʣʷ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. 

SDK 0.6.13 ʥʝ ʜʝʢʣʘʨʠʨʫʝʪ ʧʦʪʦʢʦʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʳʭ ʢʦʤʘʥʜ. ɺ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ M13 ʩʝʨʠʘʣʠʟʫʡʪʝ ʢʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ ʠ ʥʝ ʩʦʯʝʪʘʡʪʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʳʯʥʦʝ, 

no_wait- ʠ ʧʦʪʦʢʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

ɺʥʠʤʘʥʠʝ! ʀʩʪʝʯʝʥʠʝ timeout_seconds ʧʨʝʢʨʘʱʘʝʪ ʦʞʠʜʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʢʣʠʝʥʪʩʢʠʤ 

ʧʨʠʣʦʞʝʥʠʝʤ, ʥʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʦʩʪʘʥʦʚʢʫ ʜʚʠʞʝʥʠʷ. ʇʦʩʣʝ 

ʪʘʡʤ-ʘʫʪʘ ʟʘʧʨʦʩʠʪʝ ʩʦʩʪʦʷʥʠʝ ʠ ʪʝʢʫʱʠʝ ʦʰʠʙʢʠ; ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʡʪʝ ʧʦ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʮʝʜʫʨʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʥʳʡ ʠʣʠ ʘʧʧʘʨʘʪʥʳʡ 

ʦʩʪʘʥʦʚ. 

3.5 ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʬʦʨʤʘʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ SDK 

ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 17. ɺʩʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʢʘʟʘʥʥʳʤ ʝʜʠʥʠʮʘʤ ʜʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʢʦʤʘʥʜ ʠ ʦʪʧʨʘʚʢʠ ʠʭ ʢʦʥʪʨʦʣʣʝʨʫ. 

ʊʘʙʣʠʮʘ 17 ï ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʬʦʨʤʘʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ 

SDK 

ɺʝʣʠʯʠʥʘ ɽʜʠʥʠʮʘ/ʬʦʨʤʘʪ 

ɼʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ x, y, z ʤʝʪʨʳ 

ʋʛʣʳ ʩʫʩʪʘʚʦʚ ʨʘʜʠʘʥʳ 

ʉʢʦʨʦʩʪʠ ʩʫʩʪʘʚʦʚ ʨʘʜʠʘʥʳ ʚ ʩʝʢʫʥʜʫ 

ʆʨʠʝʥʪʘʮʠʷ ð ʢʚʘʪʝʨʥʠʦʥ x, y, z, w; ʝʜʠʥʠʯʥʳʡ ʢʚʘʪʝʨʥʠʦʥ 

ʆʨʠʝʥʪʘʮʠʷ ð ʫʛʣʳ ʕʡʣʝʨʘ rx, ry, rz; ʨʘʜʠʘʥʳ 

GPIO-ʩʣʦʚʦ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ ʩʪʨʦʢʦʚʘʷ ʤʘʩʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʪʦʜʘ 
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ʇʨʠʤʝʯʘʥʠʝ ï ɼʣʷ ʜʝʢʘʨʪʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʨʳ, ʨʘʜʠʘʥʳ ʠ 

ʝʜʠʥʠʯʥʳʡ ʢʚʘʪʝʨʥʠʦʥ. ʉʦʟʜʘʥʠʝ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ TCP ʯʝʨʝʟ SDK 0.6.13 ʚ ʜʘʥʥʦʤ 

ʨʘʟʜʝʣʝ ʥʝ ʦʧʠʩʳʚʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʠʮʳ ʧʦʣʝʡ Angles ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʫʙʣʠʯʥʳʤ 

ʢʦʥʪʨʘʢʪʦʤ. ʅʘʩʪʨʘʠʚʘʡʪʝ TCP ʚ Promobot M Control ʠ ʠʩʧʦʣʴʟʫʡʪʝ SDK ʜʣʷ ʯʪʝʥʠʷ ʠ ʚʳʙʦʨʘ 

ʩʦʭʨʘʥʝʥʥʦʛʦ TCP. 

3.5.1 ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʜʘʥʥʳʭ 

ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ, ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʷ, TCP ʠ ʠʥʪʝʨʬʝʡʩʦʚ 

ʬʣʘʥʮʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 18. ʀʤʧʦʨʪʠʨʫʡʪʝ ʢʣʘʩʩ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ʤʦʜʫʣʷ ʠ ʥʝ ʟʘʤʝʥʷʡʪʝ ʝʛʦ 

ʦʜʥʦʠʤʝʥʥʳʤ ʢʣʘʩʩʦʤ ʠʟ ʜʨʫʛʦʛʦ ʬʘʡʣʘ SDK. 

ʊʘʙʣʠʮʘ 18 ï ʆʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʜʘʥʥʳʭ 

ʂʣʘʩʩ ʀʤʧʦʨʪ ʅʘʟʥʘʯʝʥʠʝ 

MoveCoordinatesParams

Position 

sdk.commands.move_coordinate

s_command 

ʇʦʟʠʮʠʷ x, y, z ʜʣʷ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʜʚʠʞʝʥʠʷ 

MoveCoordinatesParams

Orientation 

sdk.commands.move_coordinate

s_command 

ʂʚʘʪʝʨʥʠʦʥ ʠʣʠ ʫʛʣʳ ʕʡʣʝʨʘ ʜʣʷ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʜʚʠʞʝʥʠʷ 

PlannerType sdk.commands.move_coordinate

s_command 

ʊʠʧ ʪʨʘʝʢʪʦʨʠʠ PTP ʠʣʠ LIN 

Position sdk.commands.data ʇʦʟʠʮʠʷ ʜʣʷ TCP ʠ ʨʘʩʰʠʨʝʥʥʳʭ 

ʢʦʤʘʥʜ 

TCPInfo sdk.commands.data ʆʧʠʩʘʥʠʝ ʩʦʭʨʘʥʝʥʥʦʛʦ TCP 

ManipulatorState sdk.utils.enums ʉʦʩʪʦʷʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʤʘʥʠʧʫʣʷʪʦʨʘ 

ServoControlType sdk.utils.enums ʈʝʞʠʤ ʧʦʪʦʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 

3.6 ʇʦʣʫʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʚʳʡ ʩʮʝʥʘʨʠʡ 

ʄʝʪʦʜ connect() ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. ɼʣʷ ʢʦʤʘʥʜ, ʠʟʤʝʥʷʶʱʠʭ 

ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʨʦʩʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʤʝʪʦʜʦʤ 

get_control(). 

from sdk.manipulators.m13 import M13 

 

ROBOT_HOST = "192.168.0.10" 
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CLIENT_ID = "m13-sdk-control-01" 

LOGIN = "<login>" 

PASSWORD = "<password>" 

 

robot = M13(ROBOT_HOST, CLIENT_ID, LOGIN, PASSWORD) 

 

try: 

    robot.connect() 

    robot.get_control(timeout_seconds=10.0) 

 

    # ʎʝʣʝʚʘʷ ʪʦʯʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʘʣʠʜʠʨʦʚʘʥʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

    # ʅʝ ʩʥʠʤʘʡʪʝ ʢʦʤʤʝʥʪʘʨʠʡ ʜʦ ʧʨʦʚʝʨʢʠ ʨʘʙʦʯʝʡ ʟʦʥʳ, TCP ʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. 

    # robot.move_to_angles( 

    #     sp1, sp2, sp3, sp4, sp5, sp6, 

    #     velocity_factor=0.05, 

    #     acceleration_factor=0.05, 

    #     planner_id="PTP", 

    # ) 

finally: 

    robot.disconnect() 

ɺʥʠʤʘʥʠʝ! ɺ ʧʨʠʤʝʨʝ ʢʦʤʘʥʜʘ ʜʚʠʞʝʥʠʷ ʟʘʢʦʤʤʝʥʪʠʨʦʚʘʥʘ ʥʘʤʝʨʝʥʥʦ. ɿʥʘʯʝʥʠʷ 

ʩʫʩʪʘʚʦʚ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʡ ʪʦʯʢʦʡ: ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. 

3.7 ɼʚʠʞʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ 

3.7.1 ɼʚʠʞʝʥʠʝ ʧʦ ʩʫʩʪʘʚʘʤ (move_to_angles) 

ʉʫʩʪʘʚʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʜʘʝʪ ʮʝʣʝʚʳʝ ʫʛʣʳ ʜʣʷ ʚʩʝʭ ʰʝʩʪʠ ʧʨʠʚʦʜʦʚ Promobot M13 ʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʚʳʙʨʘʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʘʤʝʥʠʪʝ ʟʥʘʯʝʥʠʷ ʥʘ ʧʨʦʚʝʨʝʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʧʦʣʫʯʠʪʝ ʫʧʨʘʚʣʝʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʠ 

ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʪʨʘʝʢʪʦʨʠʷ ʥʝ ʥʘʨʫʰʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

move_to_angles(sp1, sp2, sp3, sp4, sp5, sp6, sp1_v=0.0, ..., sp6_v=0.0, velocity_factor=0.1, 

acceleration_factor=0.1, planner_id="PTP", timeout_seconds=60.0, throw_error=True) -> None 
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ʇʝʨʝʤʝʱʘʝʪ ʰʝʩʪʴ ʩʫʩʪʘʚʦʚ Promobot M13 ʚ ʟʘʜʘʥʥʳʝ ʫʛʣʦʚʳʝ ʧʦʣʦʞʝʥʠʷ. ʉʫʩʪʘʚʳ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ shoulder_pan_joint, shoulder_lift_joint, elbow_joint, wrist_1_joint, 

wrist_2_joint, wrist_3_joint. 

ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜʳ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 19. 

ʊʘʙʣʠʮʘ 19 ï ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ ʧʦ ʩʫʩʪʘʚʘʤ 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʇʨʝʜʫʩʣʦʚʠʷ ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʝʜʠʥʝʥʠʝ, ʧʦʣʫʯʝʥʦ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʦʚʝʨʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʠ 

ʪʨʘʝʢʪʦʨʠʷ 

ɺʦʟʚʨʘʱʘʝʤʦʝ 

ʟʥʘʯʝʥʠʝ 

None ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʢʦʤʘʥʜʳ 

ʆʩʦʙʝʥʥʦʩʪʠ sp1ésp6 ʟʘʜʘʶʪʩʷ ʚ ʨʘʜʠʘʥʘʭ; sp1_vésp6_v ð ʚ ʨʘʜʠʘʥʘʭ ʚ ʩʝʢʫʥʜʫ. 

planner_id ʚ ʪʝʢʫʱʝʤ M13 ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʩʪʨʦʢʘ, ʦʙʳʯʥʦ çPTPè 

 

ɸʩʠʥʭʨʦʥʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ asyncio: 

async def move_to_validated_joint_target( 

    robot: M13, 

    target: tuple[float, float, float, float, float, float], 

) -> None: 

    await robot.move_to_angles_async( 

    ) 

        acceleration_factor=0.05, 

        velocity_factor=0.05, 

        *target, 

3.7.2 ɼʚʠʞʝʥʠʝ ʧʦ ʜʝʢʘʨʪʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ 

ɼʝʢʘʨʪʦʚʦ ʜʚʠʞʝʥʠʝ ʟʘʜʘʝʪ ʮʝʣʝʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʦʨʠʝʥʪʘʮʠʶ TCP ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɺ ʧʨʠʤʝʨʝ ʷʚʥʦ ʚʳʙʠʨʘʝʪʩʷ ʧʣʘʥʠʨʦʚʱʠʢ LIN ʠʣʠ PTP; 

ʢʦʦʨʜʠʥʘʪʳ, ʦʨʠʝʥʪʘʮʠʷ, TCP ʠ ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʨʝʥʳ ʜʦ ʦʪʧʨʘʚʢʠ 

ʢʦʤʘʥʜʳ. 

from sdk.commands.move_coordinates_command import ( 

    MoveCoordinatesParamsOrientation, 

    MoveCoordinatesParamsPosition, 

    PlannerType, 
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) 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-cartesian-01", "<login>", "<password>") 

 

position = MoveCoordinatesParamsPosition(x=0.40, y=0.00, z=0.35) 

orientation = MoveCoordinatesParamsOrientation.from_quaternion( 

    x=0.0, y=0.0, z=0.0, w=1.0 

) 

 

try: 

    robot.connect() 

    robot.get_control(timeout_seconds=10.0) 

 

    # ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʪʦʯʢʠ ʠ ʚʩʝʡ ʪʨʘʝʢʪʦʨʠʠ. 

    # robot.move_to_coordinates( 

    #     position=position, 

    #     orientation=orientation, 

    #     velocity_scaling_factor=0.05, 

    #     acceleration_scaling_factor=0.05, 

    #     planner_type=PlannerType.LIN, 

    #     timeout_seconds=30.0, 

    # ) 

finally: 

    robot.disconnect() 

ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜʳ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 20. 

ʊʘʙʣʠʮʘ 20 ï ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ ʧʦ ʜʝʢʘʨʪʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ 

ʇʣʘʥʠʨʦʚʱʠʢ ʅʘʟʥʘʯʝʥʠʝ 

PlannerType.LIN ʃʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ TCP ʚ ʜʝʢʘʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

PlannerType.PTP ʇʝʨʝʤʝʱʝʥʠʝ ʢ ʮʝʣʝʚʦʡ ʧʦʟʝ ʧʦ ʪʨʘʝʢʪʦʨʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ 

ʧʣʘʥʠʨʦʚʱʠʢʦʤ ʩʫʩʪʘʚʦʚ 
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ʇʨʠʤʝʯʘʥʠʝ ï ʌʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ planner_type ʧʦ ʫʤʦʣʯʘʥʠʶ ʚ SDK 0.6.13 ï 

PlannerType.LIN. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʜʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʩʝʛʜʘ ʧʝʨʝʜʘʚʘʪʴ ʪʠʧ 

ʧʣʘʥʠʨʦʚʱʠʢʘ ʷʚʥʦ. 

3.7.3 ɸʩʠʥʭʨʦʥʥʦʝ ʢʦʦʨʜʠʥʘʪʥʦʝ ʜʚʠʞʝʥʠʝ 

ɸʩʠʥʭʨʦʥʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʥʘ asyncio, ʢʦʛʜʘ ʚʦ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʟʘʚʝʨʰʝʥʠʷ ʜʚʠʞʝʥʠʷ ʜʦʣʞʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. ɼʣʷ ʦʞʠʜʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʠʩʧʦʣʴʟʫʡʪʝ ʠʤʝʥʥʦ move_to_coordinates_async_await(); ʤʝʪʦʜ 

move_to_coordinates_async() ʚʦʟʚʨʘʱʘʝʪ ʦʙʲʝʢʪ ʢʦʤʘʥʜʳ ʠ ʥʝ ʷʚʣʷʝʪʩʷ coroutine. 

import asyncio 

 

from sdk.commands.move_coordinates_command import ( 

    MoveCoordinatesParamsOrientation, 

    MoveCoordinatesParamsPosition, 

    PlannerType, 

) 

from sdk.manipulators.m13 import M13 

 

 

async def main() -> None: 

    robot = M13("192.168.0.10", "m13-async-01", "<login>", "<password>") 

    try: 

        await robot.connect_async() 

        await robot.get_control_async_await(timeout_seconds=10.0) 

 

        position = MoveCoordinatesParamsPosition(0.40, 0.00, 0.35) 

        orientation = MoveCoordinatesParamsOrientation.from_quaternion(0.0, 0.0, 0.0, 1.0) 

 

        # ʉʥʠʤʘʡʪʝ ʢʦʤʤʝʥʪʘʨʠʡ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʚʝʨʝʥʥʳʭ ʪʦʯʢʠ ʠ ʪʨʘʝʢʪʦʨʠʠ. 

        # await robot.move_to_coordinates_async_await( 

        #     position, 

        #     orientation, 

        #     velocity_scaling_factor=0.05, 
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        #     acceleration_scaling_factor=0.05, 

        #     planner_type=PlannerType.LIN, 

        # ) 

    finally: 

        robot.disconnect() 

 

 

if __name__ == "__main__": 

    asyncio.run(main()) 

3.7.4 ʆʩʪʘʥʦʚ ʜʚʠʞʝʥʠʷ 

ɼʦʩʪʫʧʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʘʥʜʳ ʦʩʪʘʥʦʚʘ ʠ ʠʭ ʤʦʜʝʣʴ ʦʞʠʜʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʩʨʘʚʥʠʚʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ 21. ʕʪʠ ʤʝʪʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʦʡ ʠ ʥʝ ʟʘʤʝʥʷʶʪ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ, STO ʠ ʜʨʫʛʠʝ ʘʧʧʘʨʘʪʥʳʝ ʬʫʥʢʮʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 21 ï ɺʘʨʠʘʥʪʳ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʘʥʜʳ ʦʩʪʘʥʦʚʘ ʠ ʠʭ ʤʦʜʝʣʴ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ 

ʄʝʪʦʜ ʅʘʟʥʘʯʝʥʠʝ 

stop_movement() ʆʪʧʨʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʫʶ ʢʦʤʘʥʜʫ ʦʩʪʘʥʦʚʘ ʠ ʦʞʠʜʘʝʪ ʦʪʚʝʪ. 

await 

stop_movement_async_await() 

Coroutine-ʚʘʨʠʘʥʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʩʪʘʥʦʚʘ. 

stop_movement_no_wait() ʆʪʧʨʘʚʣʷʝʪ ʢʦʤʘʥʜʫ ʙʝʟ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

 

3.7.5 ʈʘʩʰʠʨʝʥʥʳʝ ʜʚʠʞʝʥʠʷ 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʧʝʨʚʦʛʦ ʟʘʧʫʩʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 22. ʇʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʛʝʦʤʝʪʨʠʶ 

ʪʨʘʝʢʪʦʨʠʠ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʘʩʩʦʚ ʜʘʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʩʠʠ 

ʢʦʥʪʨʦʣʣʝʨʘ. 
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ʊʘʙʣʠʮʘ 22 ï ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʜʚʠʞʝʥʠʷ 

ʉʝʤʝʡʩʪʚʦ ʅʘʟʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʝ 

arc_motion* ɼʚʠʞʝʥʠʝ ʧʦ ʜʫʛʝ ʯʝʨʝʟ 

ʮʝʣʝʚʫʶ ʠ ʮʝʥʪʨʘʣʴʥʫʶ ʧʦʟʳ 

ɼʣʷ ʤʦʜʝʣʝʡ Pose ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʢʣʘʩʩʳ ʠʟ 

sdk.commands.arc_motion. ʇʝʨʝʜ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʚʝʨʠʪʴ ʛʝʦʤʝʪʨʠʶ ʜʫʛʠ 

paletizing_movement

*  

ʇʘʣʣʝʪʠʟʠʨʫʶʱʝʝ ʜʚʠʞʝʥʠʝ ʩ 

ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ ʪʨʘʝʢʪʦʨʠʠ 

ʀʤʷ ʤʝʪʦʜʘ ʚ SDK 0.6.13 ʩʦʜʝʨʞʠʪ 

ʥʘʧʠʩʘʥʠʝ paletizing. ʀʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʥʭʨʦʥʥʳʡ paletizing_movement() 

move_group* ɺʳʧʦʣʥʝʥʠʝ ʛʨʫʧʧʳ ʪʦʯʝʢ ʚ 

ʜʝʢʘʨʪʦʚʦʤ ʠʣʠ ʩʫʩʪʘʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʈʘʩʰʠʨʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ; ʚʩʝ ʜʦʧʫʩʢʠ ʠ 

ʨʘʜʠʫʩ ʩʛʣʘʞʠʚʘʥʠʷ ʟʘʜʘʚʘʪʴ ʷʚʥʦ 

 

3.8 ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ 

ʄʝʪʦʜʳ ʚ ʪʘʙʣʠʮʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʪʝʢʫʱʫʶ ʧʦʟʫ, ʩʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʦʚ, ʜʦʤʘʰʥʝʝ 

ʧʦʣʦʞʝʥʠʝ, ʦʰʠʙʢʠ ʠ ʩʦʩʪʦʷʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. ʏʪʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ 

ʧʝʨʝʜ ʜʚʠʞʝʥʠʝʤ ʠ ʧʦʩʣʝ ʪʘʡʤ-ʘʫʪʘ ʠʣʠ ʦʪʢʘʟʘ ʢʦʤʘʥʜʳ. 

ʊʘʙʣʠʮʘ 23 ï ʄʝʪʦʜʳ ʯʪʝʥʠʷ ʪʝʢʫʱʝʡ ʧʦʟʳ, ʫʛʣʦʚ ʩʫʩʪʘʚʦʚ, ʩʦʩʪʦʷʥʠʷ, ʦʰʠʙʦʢ ʠ ʜʦʤʘʰʥʝʛʦ 

ʧʦʣʦʞʝʥʠʷ 

ʄʝʪʦʜ ʈʝʟʫʣʴʪʘʪ ʇʨʠʤʝʥʝʥʠʝ 

get_cartesian_coordinates() JSON-ʩʪʨʦʢʘ ʊʝʢʫʱʘʷ ʜʝʢʘʨʪʦʚʘ ʧʦʟʘ 

get_joint_state() JSON-ʩʪʨʦʢʘ ʊʝʢʫʱʠʝ ʧʦʣʦʞʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʦʚ 

get_home_position() dict ɼʦʤʘʰʥʝʝ ʧʦʣʦʞʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ 

ʢʦʥʪʨʦʣʣʝʨʘ 

get_current_errors() ʜʘʥʥʳʝ ʦʰʠʙʢʠ ʠʣʠ 

None 

ʊʝʢʫʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ 

get_cobot_state() ʠʜʝʥʪʠʬʠʢʘʪʦʨ/ʟʥʘʯʝ

ʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 

None 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ 

tcp_get_current() TCPInfo ɸʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʠʥʩʪʨʫʤʝʥʪʘ 

 

import json 

 

joints = json.loads(robot.get_joint_state()) 

coordinates = json.loads(robot.get_cartesian_coordinates()) 
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errors = robot.get_current_errors() 

state = robot.get_cobot_state() 

 

print(joints) 

print(coordinates) 

print(errors) 

print(state) 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ API SDK 0.6.13 ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʠʥʭʨʦʥʥʳʡ ʤʝʪʦʜ get_cobot_state(). ʄʝʪʦʜ get_cobot_state_async_await() ʚ 

ʨʫʢʦʚʦʜʩʪʚʦ ʥʝ ʚʢʣʶʯʝʥ. ɺ ʧʨʠʣʦʞʝʥʠʠ asyncio ʩʠʥʭʨʦʥʥʳʡ ʚʳʟʦʚ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʯʝʨʝʟ 

asyncio.to_thread(). 

3.9 TCP ʠ ʠʥʩʪʨʫʤʝʥʪ 

TCP ʦʧʨʝʜʝʣʷʝʪ ʨʘʙʦʯʫʶ ʪʦʯʢʫ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʣʘʥʮʘ. ʉʦʟʜʘʚʘʡʪʝ ʠ 

ʨʝʜʘʢʪʠʨʫʡʪʝ TCP ʚ Promobot M Control, ʛʜʝ ʜʦʩʪʫʧʥʳ ʧʨʦʚʝʨʢʘ ʛʝʦʤʝʪʨʠʠ ʠ ʝʜʠʥʠʮ. ʏʝʨʝʟ 

SDK ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʠʪʘʪʴ ʩʧʠʩʦʢ TCP, ʧʦʣʫʯʘʪʴ ʘʢʪʠʚʥʳʡ TCP ʠ ʚʳʙʠʨʘʪʴ ʨʘʥʝʝ 

ʩʦʭʨʘʥʝʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-tcp-01", "<login>", "<password>") 

 

try: 

    robot.connect() 

    robot.get_control() 

 

    tcps, current_name = robot.tcp_get_list() 

    print("ʊʝʢʫʱʠʡ TCP:", current_name) 

    for tcp in tcps: 

        print(tcp) 

 

    # ɺʳʙʠʨʘʡʪʝ ʪʦʣʴʢʦ ʨʘʥʝʝ ʧʨʦʚʝʨʝʥʥʳʡ TCP. 

    # robot.tcp_apply("tool_1") 

finally: 
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    robot.disconnect() 

ʄʝʪʦʜʳ TCP ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 24. 

ʊʘʙʣʠʮʘ 24 ï ʄʝʪʦʜʳ TCP 

ʄʝʪʦʜ ʅʘʟʥʘʯʝʥʠʝ 

tcp_apply() ɺʳʙʨʘʪʴ ʩʦʭʨʘʥʸʥʥʳʡ TCP 

tcp_delete() ʋʜʘʣʠʪʴ TCP. ʇʨʠ ʫʜʘʣʝʥʠʠ ʘʢʪʠʚʥʦʛʦ TCP ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ 

reset_current/apply_other 

tcp_get_current() ʇʦʣʫʯʠʪʴ ʘʢʪʠʚʥʳʡ TCP ʢʘʢ TCPInfo 

tcp_get_list() ʇʦʣʫʯʠʪʴ ʩʧʠʩʦʢ TCP ʠ ʠʤʷ ʧʦʩʣʝʜʥʝʛʦ ʧʨʠʤʝʥʝʥʥʦʛʦ TCP 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠʤʝʥʷʡʪʝ tcp_apply() ʪʦʣʴʢʦ ʢ TCP, ʩʦʟʜʘʥʥʦʤʫ ʠ ʧʨʦʚʝʨʝʥʥʦʤʫ ʚ 

Promobot M Control. ʋʜʘʣʝʥʠʝ ʘʢʪʠʚʥʦʛʦ TCP ʚʳʧʦʣʥʷʡʪʝ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʫʪʚʝʨʞʜʝʥʥʦʡ 

ʧʨʦʮʝʜʫʨʳ ʚʳʙʦʨʘ, ʟʘʤʝʱʘʶʱʝʛʦ TCP. 

3.10 GPIO, ʚʳʭʦʜʳ ʠ ʠʥʪʝʨʬʝʡʩʳ ʬʣʘʥʮʘ 

3.10.1 ʈʘʙʦʪʘ ʩ ʠʤʝʥʦʚʘʥʥʳʤ GPIO-ʨʝʩʫʨʩʦʤ 

ʀʤʝʥʦʚʘʥʥʳʡ GPIO-ʨʝʩʫʨʩ ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʢʦʥʢʨʝʪʥʳʡ ʩʠʛʥʘʣ 

ʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʝʛʦ ʩʠʩʪʝʤʥʦʤʫ ʠʤʝʥʠ. ʇʝʨʝʜ ʟʘʧʠʩʴʶ ʫʪʦʯʥʠʪʝ ʘʢʪʫʘʣʴʥʦʝ ʠʤʷ ʨʝʩʫʨʩʘ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘ ʠ ʜʦʧʫʩʪʠʤʳʡ ʬʦʨʤʘʪ ʟʥʘʯʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʝʨʩʠʠ Promobot M 

Control. 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-gpio-01", "<login>", "<password>") 

GPIO_RESOURCE = "safety/digital_ports/digital_outputs/value" 

 

try: 

    robot.connect() 

    robot.get_control() 

 

    # ɿʘʧʠʩʴ ʚʢʣʶʯʘʡʪʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʚʝʨʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʧʦʜʢʣʶʯʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

    # robot.write_gpio(GPIO_RESOURCE, 1) 
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    value = robot.get_gpio_value(GPIO_RESOURCE) 

    print("ɿʥʘʯʝʥʠʝ GPIO:", value) 

finally: 

    robot.disconnect() 

ɺʥʠʤʘʥʠʝ! ʀʤʝʥʘ ʨʝʩʫʨʩʦʚ ʟʘʚʠʩʷʪ ʦʪ ʚʝʨʩʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ Promobot 

M Control. ʇʝʨʝʜ ʟʘʧʠʩʴʶ ʧʦʣʫʯʠʪʝ ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʨʝʩʫʨʩʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʠʟʜʝʣʠʷ. 

ʅʝ ʧʝʨʝʥʦʩʠʪʝ ʠʤʝʥʘ ʠʟ ʧʨʠʤʝʨʘ ʥʘ ʜʨʫʛʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʙʝʟ ʧʨʦʚʝʨʢʠ. 

3.10.2 ʇʦʙʠʪʦʚʘʷ ʠ ʤʘʩʦʯʥʘʷ ʨʘʙʦʪʘ 

ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʩ ʦʪʜʝʣʴʥʳʤ ʙʠʪʦʤ ʠ ʟʘʧʠʩʴʶ ʠʣʠ ʯʪʝʥʠʝʤ ʧʦʣʥʦʡ ʤʘʩʢʠ 

GPIO ʦʪʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣʠʮʝ 25. ʅʦʤʝʨ ʙʠʪʘ, ʨʘʟʨʷʜʥʦʩʪʴ ʤʘʩʢʠ ʠ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʢʨʝʪʥʦʤʫ ʠʤʝʥʦʚʘʥʥʦʤʫ ʨʝʩʫʨʩʫ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʊʘʙʣʠʮʘ 25 ï ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʩ ʦʪʜʝʣʴʥʳʤ ʙʠʪʦʤ ʠ ʟʘʧʠʩʴʶ ʠʣʠ ʯʪʝʥʠʝʤ ʧʦʣʥʦʡ 

ʤʘʩʢʠ GPIO 

ʄʝʪʦʜ ʇʘʨʘʤʝʪʨ ʟʥʘʯʝʥʠʷ ʈʝʟʫʣʴʪʘʪ 

write_gpio_bit(name, value) 0 ʠʣʠ 1 ɿʘʧʠʩʳʚʘʝʪ ʦʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

get_gpio_bit(name) ð ɺʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʠʣʠ None 

set_gpio_on_mask(name, 

value_mask) 

ʉʪʨʦʢʦʚʘʷ ʤʘʩʢʘ ʚ 

ʬʦʨʤʘʪʝ ʢʦʥʪʨʦʣʣʝʨʘ 

ɿʘʧʠʩʳʚʘʝʪ ʤʘʩʢʫ 

get_gpio_mask(name) ð ɺʦʟʚʨʘʱʘʝʪ mask_value ʢʘʢ str ʠʣʠ 

None 

 

3.10.3 ɸʥʘʣʦʛʦʚʳʝ, ʮʠʬʨʦʚʳʝ ʠ I2C-ʚʳʭʦʜʳ 

ʅʠʟʢʦʫʨʦʚʥʝʚʳʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʦʤ I2C ʧʝʨʝʯʠʩʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 26. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʜʠʘʧʘʟʦʥʳ, ʘʜʨʝʩʘ ʢʘʥʘʣʦʚ ʠ ʜʦʧʫʩʪʠʤʳʝ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʘʧʧʘʨʘʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ M13 ʠ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 26 ï ʅʠʟʢʦʫʨʦʚʥʝʚʳʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʦʤ I2C 

ʄʝʪʦʜ ʅʘʟʥʘʯʝʥʠʝ ʆʛʨʘʥʠʯʝʥʠʝ 

write_analog_output(chann

el, value) 

ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ 

ʘʥʘʣʦʛʦʚʦʛʦ ʚʳʭʦʜʘ. 

ʂʘʥʘʣ, ʝʜʠʥʠʮʳ ʠ ʜʠʘʧʘʟʦʥ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʜʝʣʫ ʈʕ ʧʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʘʤ ʢʦʥʢʨʝʪʥʦʡ 

ʢʦʤʧʣʝʢʪʘʮʠʠ. ʅʝ ʠʩʧʦʣʴʟʫʡʪʝ ʤʝʪʦʜ ʙʝʟ 

ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʢʘʨʪʳ ʢʘʥʘʣʦʚ. 

write_digital_output(chann

el, value) 

ɿʘʧʠʩʴ True/False ʚ 

ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ. 

ʅʦʤʝʨ ʢʘʥʘʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥ ʩ 

ʬʠʟʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ DO ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʢʦʥʢʨʝʪʥʦʡ ʚʝʨʩʠʠ 

ʢʦʥʪʨʦʣʣʝʨʘ. 

write_i2c(name, value) ʇʝʨʝʜʘʯʘ ʮʝʣʦʛʦ ʟʥʘʯʝʥʠʷ ʚ 

ʠʤʝʥʦʚʘʥʥʳʡ I2C-ʨʝʩʫʨʩ. 

ʀʤʷ ʨʝʩʫʨʩʘ, ʬʦʨʤʘʪ ʠ ʘʜʨʝʩʘʮʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʧʦʜʢʣʶʯʝʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. 

 

3.10.4 ʌʣʘʥʝʮ 

ʀʥʪʝʨʬʝʡʩʳ ʬʣʘʥʮʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʳʭ ʚʳʚʦʜʦʚ ʠ ʧʠʪʘʥʠʷ 

ʧʦʜʢʣʶʯʸʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʠʤʝʨʘ ʧʨʦʚʝʨʴʪʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʥʪʘʢʪʦʚ, 

ʪʠʧ ʚʳʭʦʜʘ, ʜʦʧʫʩʪʠʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

from sdk.commands.data import FlangePinName, OutputType, VPWRType 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-flange-01", "<login>", "<password>") 

 

try: 

    robot.connect() 

    robot.get_control() 

 

    # ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʠ ʧʠʪʘʥʠʷ ʚʳʧʦʣʥʷʡʪʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʚʝʨʝʥʥʦʡ ʩʭʝʤʳ. 

    # robot.configure_flange_dout( 

    #     pin_name=FlangePinName.GADGET5, 

    #     output_type=OutputType.PushPull, 

    # ) 

    # robot.configure_flange_vpwr(VPWRType.V24) 
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    result, output_type, voltage_level, value = robot.get_flange_dout( 

        FlangePinName.GADGET5 

    ) 

    print(result, output_type, voltage_level, value) 

finally: 

    robot.disconnect() 

ɿʥʘʯʝʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʳʭ ʚʳʚʦʜʦʚ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 27. 

ʊʘʙʣʠʮʘ 27 ï ɿʥʘʯʝʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʮʠʬʨʦʚʳʭ ʚʳʚʦʜʦʚ 

ʇʝʨʝʯʠʩʣʝʥʠʝ ɼʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ 

FlangePinName GADGET5, GADGET6 

OutputType OpenSource, OpenDrain, PushPull 

VoltageLevel V12, V24, NONE 

VPWRType GND, V12, V24 

BoardName SAFETY, GADGET, FLANGE 

 

ɺʥʠʤʘʥʠʝ! ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʚʳʭʦʜʘ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ ʬʣʘʥʮʘ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ 

ʧʨʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʆʰʠʙʦʯʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʦʞʝʪ 

ʧʦʚʨʝʜʠʪʴ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ. 

3.11 ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʤ 

3.11.1 ɿʘʧʫʩʢ ʩʦʭʨʘʥʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʄʝʪʦʜ ʟʘʧʫʩʢʘʝʪ ʧʨʦʛʨʘʤʤʫ, ʟʘʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʫʶ ʠ ʧʨʦʚʝʨʝʥʥʫʶ ʚ Promobot 

M Control. ɺ ʢʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʪʦʯʥʦʝ ʠʤʷ ʧʨʦʛʨʘʤʤʳ, ʩʫʱʝʩʪʚʫʶʱʝʝ ʥʘ 

ʢʦʥʪʨʦʣʣʝʨʝ; ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʨʠʣʦʞʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʠ ʧʦʣʫʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ. 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-program-01", "<login>", "<password>") 

PROGRAM_NAME = "m13/<program_name>" 

 

try: 
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    robot.connect() 

    robot.get_control() 

    robot.run_program_by_name(PROGRAM_NAME, timeout_seconds=300.0) 

finally: 

    robot.disconnect() 

ʀʤʷ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʦʛʨʘʤʤʝ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʚ Promobot M Control. ʉʪʨʦʢʘ 

m13/<program_name> ʚ ʧʨʠʤʝʨʝ ʦʙʦʟʥʘʯʘʝʪ ʬʦʨʤʘʪ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʘ ʬʘʢʪʠʯʝʩʢʦʝ 

ʠʤʷ ʧʨʦʛʨʘʤʤʳ. 

3.11.2 ɿʘʧʫʩʢ JSON-ʧʨʦʛʨʘʤʤʳ 

ʄʝʪʦʜ run_program_json(name, program_json) ʧʨʠʥʠʤʘʝʪ ʩʣʦʚʘʨʴ Python. ʉʪʨʫʢʪʫʨʘ 

JSON ʜʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ ʩʦʚʤʝʩʪʠʤʦʡ ʚʝʨʩʠʝʡ Promobot 

M Control. ʈʫʢʦʚʦʜʩʪʚʦ ʥʝ ʟʘʜʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʭʝʤʫ JSON, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʬʦʨʤʘʪʘ ʧʨʦʛʨʘʤʤ ʢʦʥʪʨʦʣʣʝʨʘ. 

import json 

from pathlib import Path 

 

program = json.loads(Path("program.json").read_text(encoding="utf-8")) 

robot.run_program_json("program_1", program, timeout_seconds=300.0) 

3.11.3 ɿʘʧʫʩʢ Python-ʢʦʜʘ ʥʘ ʢʦʥʪʨʦʣʣʝʨʝ 

ʄʝʪʦʜ ʧʝʨʝʜʘʝʪ ʪʝʢʩʪ Python-ʧʨʦʛʨʘʤʤʳ ʢʦʥʪʨʦʣʣʝʨʫ ʠ ʦʞʠʜʘʝʪ ʟʘʚʝʨʰʝʥʠʷ 

ʚʳʧʦʣʥʝʥʠʷ. ʀʩʧʦʣʴʟʫʡʪʝ ʪʦʣʴʢʦ ʜʦʚʝʨʝʥʥʳʡ ʢʦʜ ʠʟ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ. ʅʝ 

ʧʝʨʝʜʘʚʘʡʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʚʦʜ ʥʘʧʨʷʤʫʶ, ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʡʪʝ ʥʝʧʨʦʚʝʨʝʥʥʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʟʘʨʘʥʝʝ ʟʘʜʘʚʘʡʪʝ ʜʦʩʪʘʪʦʯʥʳʡ timeout_seconds. ɼʦʩʪʫʧʥʦʩʪʴ ʧʘʢʝʪʦʚ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʢʦʥʪʨʦʣʣʝʨʘ. 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-python-program-01", "<login>", "<password>") 

 

try: 

    robot.connect() 
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    robot.get_control() 

    robot.run_python_program( 

        python_code="print('Hello from M13!')", 

        python_version="3.12", 

        requirements=[], 

    ) 

finally: 

    robot.disconnect() 

ɺʥʠʤʘʥʠʝ! run_python_program() ʚʳʧʦʣʥʷʝʪ ʢʦʜ ʥʘ ʢʦʥʪʨʦʣʣʝʨʝ. ʇʨʠʤʝʥʷʡʪʝ ʤʝʪʦʜ 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʨʝʰʝʥʠʷ, ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʮʝʜʫʨʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ. 

3.12 ʇʦʪʦʢʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʇʦʪʦʢʦʚʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʮʝʣʝʚʳʭ ʧʦʣʦʞʝʥʠʡ 

ʠʣʠ ʩʢʦʨʦʩʪʝʡ. ʆʥʠ ʥʝ ʦʞʠʜʘʶʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʠ ʪʨʝʙʫʶʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʮʠʢʣʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʩʚʷʟʠ ʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʪʦʢʘ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʢʦʤʘʥʜʳ ʚʳʙʦʨʘ ʩʝʨʚʦ-ʨʝʞʠʤʘ ʦʟʥʘʯʘʝʪ ʦʪʧʨʘʚʢʫ ʢʦʤʘʥʜʳ ʢʦʥʪʨʦʣʣʝʨʫ; 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʪʦʢʘ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʝʨʠʪʴ ʬʘʢʪʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʩʠʩʪʝʤʳ ʚ 

ʠʩʧʳʪʘʥʥʦʤ ʩʮʝʥʘʨʠʠ: 

1. ʇʦʜʢʣʶʯʠʪʴʩʷ ʠ ʧʦʣʫʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ. 

2. ɺʳʙʨʘʪʴ ʨʝʞʠʤ JOINT_JOG, TWIST ʠʣʠ POSE. 

3. ɺʢʣʶʯʠʪʴ ʧʦʪʦʢʦʚʳʡ ʨʝʞʠʤ ʤʝʪʦʜʦʤ enable_servo_streaming(True). 

4. ʇʝʨʝʜʘʚʘʪʴ ʪʦʯʢʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʝʢʪʦʤ. 

5. ɺ ʙʣʦʢʝ finally ʚʳʢʣʶʯʠʪʴ ʧʦʪʦʢʦʚʳʡ ʨʝʞʠʤ ʠ ʨʘʟʦʨʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ. 

import time 

 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-stream-01", "<login>", "<password>") 

 

try: 

    robot.connect() 

    robot.get_control() 
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    robot.set_servo_joint_jog_mode() 

    robot.enable_servo_streaming(True) 

 

    # ʉʧʠʩʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʠʣʦʞʝʥʠʝʤ ʠʟ ʚʘʣʠʜʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ. 

    validated_points: list[tuple[float, float, float, float, float, float]] = [] 

 

    for point in validated_points: 

        robot.stream_joint_angles(*point) 

        time.sleep(0.1) 

finally: 

    robot.enable_servo_streaming(False) 

    robot.disconnect() 

ʇʦʪʦʢʦʚʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 28. 

ʊʘʙʣʠʮʘ 28 ï ʇʦʪʦʢʦʚʳʝ ʤʝʪʦʜʳ 

ʄʝʪʦʜ ʇʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ 

stream_joint_angles() ʐʝʩʪʴ ʫʛʣʦʚ Promobot M13 ʠ ʰʝʩʪʴ ʩʢʦʨʦʩʪʝʡ 

stream_joint_positions() ʉʣʦʚʘʨʠ positions ʠ velocities ʩ ʠʤʝʥʘʤʠ ʩʫʩʪʘʚʦʚ 

stream_cartesian_velocities() ʉʣʦʚʘʨʠ ʣʠʥʝʡʥʦʡ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

stream_coordinates() ʇʦʟʠʮʠʷ ʠ ʦʨʠʝʥʪʘʮʠʷ TCP 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʏʘʩʪʦʪʘ 10 ɻʮ ʚ ʧʨʠʤʝʨʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʦʣʴʢʦ ʤʝʭʘʥʠʟʤ ʚʳʟʦʚʘ ʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ. ʈʘʙʦʯʠʡ ʧʝʨʠʦʜ, ʜʦʧʫʩʪʠʤʳʡ ʧʨʦʧʫʩʢ ʧʘʢʝʪʦʚ ʠ ʧʦʚʝʜʝʥʠʝ 

ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʪʦʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠ ʠʩʧʳʪʘʥʳ ʚ ʧʨʦʝʢʪʝ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. 

3.13 ʉʦʩʪʦʷʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʦʩʪʘʥʦʚ 

ʄʝʪʦʜʳ ʥʠʞʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʯʪʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ 

ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʩʪʘʥʦʚʘ. ʀʩʧʦʣʴʟʫʡʪʝ change_state() ʪʦʣʴʢʦ ʚ ʧʝʨʝʭʦʜʘʭ, ʨʘʟʨʝʰʝʥʥʳʭ 

ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. stop_movement() ʥʝ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝ ʟʘʤʝʥʷʝʪ ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʠʣʠ STO. 

ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʩʪʘʥʦʚʦʤ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 29. 
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ʊʘʙʣʠʮʘ 29 ï ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʝʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʩʪʘʥʦʚʦʤ 

ʄʝʪʦʜ ʅʘʟʥʘʯʝʥʠʝ ʋʨʦʚʝʥʴ ʧʨʠʤʝʥʝʥʠʷ 

change_state(state) ʀʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʯʝʨʝʟ 

ManipulatorState. 

ʊʦʣʴʢʦ ʚ ʨʘʟʨʝʰʝʥʥʳʭ 

ʧʝʨʝʭʦʜʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

get_cobot_state() ʇʦʣʫʯʠʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʤʝʪʦʜ 

stop_movement() ʇʨʦʛʨʘʤʤʥʦ ʦʩʪʘʥʦʚʠʪʴ ʪʝʢʫʱʝʝ 

ʜʚʠʞʝʥʠʝ 

ʅʝ ʟʘʤʝʥʷʝʪ safety-ʬʫʥʢʮʠʠ 

 

ʇʝʨʝʯʠʩʣʝʥʠʝ ManipulatorState ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʡ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ SDK. ʆʥʦ ʥʝ ʟʘʜʘʝʪ ʛʨʘʬ ʜʦʧʫʩʪʠʤʳʭ ʧʝʨʝʭʦʜʦʚ: ʧʝʨʝʜ ʚʳʟʦʚʦʤ change_state() 

ʧʨʦʚʝʨʴʪʝ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʪʝʢʫʱʠʝ ʦʰʠʙʢʠ ʠ ʨʘʟʨʝʰʝʥʥʳʡ ʧʝʨʝʭʦʜ ʜʣʷ ʚʝʨʩʠʠ Promobot 

M Control, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʢʦʥʪʨʦʣʣʝʨʝ. 

ʊʘʙʣʠʮʘ 30 ï ʉʦʩʪʦʷʥʠʷ ManipulatorState 

ManipulatorState ɿʥʘʯʝʥʠʝ 

UNKNOWN ʅʝʠʟʚʝʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

UNCONFIGURED ʅʝ ʥʘʩʪʨʦʝʥ 

INACTIVE ʅʝʘʢʪʠʚʝʥ 

ACTIVE ɸʢʪʠʚʝʥ 

FINALIZED ɿʘʚʝʨʰʝʥ 

PAUSED ʇʘʫʟʘ 

CONFIGURING ʅʘʩʪʨʦʡʢʘ 

CLEANING_UP ʆʯʠʩʪʢʘ 

SHUTTING_DOWN ɺʳʢʣʶʯʝʥʠʝ 

ACTIVATING  ɸʢʪʠʚʘʮʠʷ 

DEACTIVATING ɼʝʘʢʪʠʚʘʮʠʷ 

ERROR_PROCESSING ʆʙʨʘʙʦʪʢʘ ʦʰʠʙʢʠ 

PAUSING ʇʝʨʝʭʦʜ ʚ ʧʘʫʟʫ 

RESUMING ɺʦʟʦʙʥʦʚʣʝʥʠʝ 

 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʝʨʝʯʠʩʣʝʥʠʝ ʦʪʨʘʞʘʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ SDK, ʥʦ ʥʝ ʟʘʜʘʝʪ 

ʨʘʟʨʝʰʝʥʥʳʡ ʛʨʘʬ ʧʝʨʝʭʦʜʦʚ. ɼʦʧʫʩʪʠʤʳʝ ʧʝʨʝʭʦʜʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʣʦʛʠʢʝ 

ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʦʮʝʜʫʨʝ. 
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3.14 ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ 

ʉʦʙʳʪʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʙʥʦʚʣʝʥʠʷ ʙʝʟ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʳʟʦʚʘ getter-ʤʝʪʦʜʦʚ. 

ʆʙʨʘʙʦʪʯʠʢʠ ʩʣʝʜʫʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʩʣʝ connect(), ʯʪʦʙʳ ʧʦʜʧʠʩʢʘ MQTT ʩʦʟʜʘʚʘʣʘʩʴ 

ʧʨʠ ʘʢʪʠʚʥʦʤ ʩʦʝʜʠʥʝʥʠʠ. 

import time 

 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-events-01", "<login>", "<password>") 

 

try: 

    robot.connect() 

 

    @robot.on_joint_states() 

    def handle_joint_states(data: dict) -> None: 

        print("Joint states:", data) 

 

    @robot.on_hardware_error() 

    def handle_hardware_error(data: dict) -> None: 

        print("Hardware error:", data) 

 

    time.sleep(10.0) 

finally: 

    robot.clear_all_handlers() 

    robot.disconnect() 

ɼʝʢʦʨʘʪʦʨʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʦʙʨʘʙʦʪʯʠʢ ʩʦʙʳʪʠʷ ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. 

ʆʙʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʙʳʩʪʨʦ ʟʘʚʝʨʰʘʪʴʩʷ ʠ ʥʝ ʚʳʧʦʣʥʷʪʴ ʙʣʦʢʠʨʫʶʱʠʝ ʢʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ; 

ʜʣʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʝʨʝʜʘʚʘʡʪʝ ʚ ʦʯʝʨʝʜʴ ʧʨʠʣʦʞʝʥʠʷ. ʇʝʨʝʜ disconnect() ʫʜʘʣʠʪʝ 

ʦʙʨʘʙʦʪʯʠʢʠ ʤʝʪʦʜʦʤ clear_all_handlers() ʠʣʠ ʦʪʧʠʰʠʪʝʩʴ ʦʪ ʦʪʜʝʣʴʥʳʭ ʪʦʧʠʢʦʚ. 

ʉʦʙʳʪʠʷ ʠ ʜʝʢʦʨʘʪʦʨʳ ʧʦʜʧʠʩʢʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 31. 
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ʊʘʙʣʠʮʘ 31 ï ʉʦʙʳʪʠʷ ʠ ʜʝʢʦʨʘʪʦʨʳ ʧʦʜʧʠʩʢʠ 

ɼʝʢʦʨʘʪʦʨ ʊʦʧʠʢ/ʩʦʙʳʪʠʝ 

on_coordinates() ʊʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ 

on_joint_states() ʉʦʩʪʦʷʥʠʷ ʩʫʩʪʘʚʦʚ 

on_gpio_states() ʉʦʩʪʦʷʥʠʷ GPIO 

on_hardware_state() ʉʦʩʪʦʷʥʠʝ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ 

on_hardware_error() ɸʧʧʘʨʘʪʥʳʝ ʦʰʠʙʢʠ 

on_coordinate_limits() ʂʦʦʨʜʠʥʘʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

on_gamepad_info() ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

on_manipulator_info() ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʦ ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʬʫʥʢʮʠʶ ʤʝʪʦʜʘʤʠ set_coordinates_handler(), 

set_joint_states_handler(), set_gpio_states_handler() ʠ ʜʨʫʛʠʤʠ set_*_handler(). ɼʣʷ ʩʥʷʪʠʷ 

ʧʦʜʧʠʩʢʠ ʧʨʠʤʝʥʷʶʪʩʷ unsubscribe_from_topic(), unsubscribe_from_streaming_topics() ʠ 

clear_all_handlers(). 

3.15 Modbus RTU ʠ RS-485 

ʀʥʪʝʨʬʝʡʩ Modbus RTU ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʣʠʥʠʠ RS-

485 ʠ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ. ʇʘʨʘʤʝʪʨʳ ʣʠʥʠʠ, ʘʜʨʝʩ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʬʫʥʢʮʠʠ, 

ʘʜʨʝʩʘ ʨʝʛʠʩʪʨʦʚ, ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

import time 

 

from sdk.commands.modbus_command import ModbusSignal 

from sdk.manipulators.m13 import M13 

 

robot = M13("192.168.0.10", "m13-modbus-01", "<login>", "<password>") 

SLAVE_ID = 1 

 

try: 

    robot.connect() 

    robot.get_control() 
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    signals = [ModbusSignal.holding_registers(address=12, count=2, poll_ms=200)] 

    robot.modbus_add_device(SLAVE_ID, "device_1", signals) 

    robot.modbus_toggle_polling(True) 

 

    time.sleep(1.0) 

    print(robot.last_modbus_data) 

finally: 

    try: 

        robot.modbus_toggle_polling(False) 

        robot.modbus_remove_device(SLAVE_ID) 

    finally: 

        robot.disconnect() 

ʄʝʪʦʜʳ ʪʘʙʣʠʮʳ ʫʧʨʘʚʣʷʶʪ ʦʙʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ Modbus, ʩʧʠʩʢʦʤ ʫʩʪʨʦʡʩʪʚ ʠ 

ʮʠʢʣʠʯʝʩʢʠʤ ʦʧʨʦʩʦʤ. ʇʝʨʝʜ ʜʦʙʘʚʣʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʦʩʪʘʥʦʚʠʪʝ ʦʧʨʦʩ, ʧʨʦʚʝʨʴʪʝ 

ʫʥʠʢʘʣʴʥʦʩʪʴ slave_id ʠ ʩʬʦʨʤʠʨʫʡʪʝ ʩʠʛʥʘʣʳ ModbusSignal ʧʦ ʢʘʨʪʝ ʨʝʛʠʩʪʨʦʚ. ʈʝʟʫʣʴʪʘʪ 

ʧʦʩʣʝʜʥʝʛʦ ʢʦʨʨʝʢʪʥʦ ʨʘʟʦʙʨʘʥʥʦʛʦ ʦʪʚʝʪʘ ʜʦʩʪʫʧʝʥ ʚ robot.last_modbus_data ʢʘʢ ʩʣʦʚʘʨʴ ʩ 

ʧʦʣʷʤʠ type, slave_id ʠ values ʣʠʙʦ ʢʘʢ None ʜʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. 

ʄʝʪʦʜʳ Modbus RTU ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 32. 

ʊʘʙʣʠʮʘ 32 ï ʄʝʪʦʜʳ Modbus RTU 

ʄʝʪʦʜ ʅʘʟʥʘʯʝʥʠʝ 

modbus_set_parameters(params) ʇʝʨʝʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʣʠʥʠʠ ʠ ʦʧʨʦʩʘ 

modbus_add_device(slave_id, name, 

signals) 

ɼʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʩʧʠʩʦʢ ʩʠʛʥʘʣʦʚ 

modbus_remove_device(slave_id) ʋʜʘʣʠʪʴ ʫʩʪʨʦʡʩʪʚʦ 

modbus_list_devices() ʇʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʫʩʪʨʦʡʩʪʚ 

modbus_toggle_polling(enable) ɺʢʣʶʯʠʪʴ ʠʣʠ ʚʳʢʣʶʯʠʪʴ ʦʧʨʦʩ 
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3.15.1 ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ModbusSignal 

ʌʘʙʨʠʯʥʳʝ ʤʝʪʦʜʳ ʬʦʨʤʠʨʫʶʪ ʦʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʠ Modbus: ʢʦʜ ʬʫʥʢʮʠʠ, ʘʜʨʝʩ, 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ ʠ ʧʝʨʠʦʜ ʦʧʨʦʩʘ. ɺʳʙʠʨʘʡʪʝ ʤʝʪʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʨʪʦʡ ʨʝʛʠʩʪʨʦʚ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʚʝʨʷʡʪʝ ʜʦʧʫʩʪʠʤʳʝ ʘʜʨʝʩʘ ʠ ʬʦʨʤʘʪ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ʌʘʙʨʠʯʥʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 33. 

ʊʘʙʣʠʮʘ 33 ï ʌʘʙʨʠʯʥʳʝ ʤʝʪʦʜʳ 

ʌʘʙʨʠʯʥʳʡ ʤʝʪʦʜ ʅʘʟʥʘʯʝʥʠʝ 

holding_registers(address, count, poll_ms) ʏʪʝʥʠʝ holding-ʨʝʛʠʩʪʨʦʚ, ʬʫʥʢʮʠʷ 0x03 

input_registers(address, count, poll_ms) ʏʪʝʥʠʝ input-ʨʝʛʠʩʪʨʦʚ, ʬʫʥʢʮʠʷ 0x04 

coils(address, count, poll_ms) ʏʪʝʥʠʝ coils, ʬʫʥʢʮʠʷ 0x01 

discrete_inputs(address, count, poll_ms) ʏʪʝʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ, ʬʫʥʢʮʠʷ 0x02 

write_single_coil(address, value) ɿʘʧʠʩʴ ʦʜʥʦʡ ʢʘʪʫʰʢʠ, ʬʫʥʢʮʠʷ 0x05 

write_single_register(address, value) ɿʘʧʠʩʴ ʦʜʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʬʫʥʢʮʠʷ 0x06 

write_multiple_coils(...) ɿʘʧʠʩʴ ʥʝʩʢʦʣʴʢʠʭ ʢʘʪʫʰʝʢ, ʬʫʥʢʮʠʷ 0x0F 

write_multiple_registers(...) ɿʘʧʠʩʴ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʩʪʨʦʚ, ʬʫʥʢʮʠʷ 0x10 

mask_write_register(...) ʄʘʩʢʠʨʦʚʘʥʥʘʷ ʟʘʧʠʩʴ, ʬʫʥʢʮʠʷ 0x16 

read_write_multiple_registers(...) ʉʦʚʤʝʱʸʥʥʦʝ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ, ʬʫʥʢʮʠʷ 0x17 

 

ɺʥʠʤʘʥʠʝ! ɿʥʘʯʝʥʠʷ address, count, value ʠ ʵʣʝʤʝʥʪʳ data ʜʦʣʞʥʳ ʧʦʧʘʜʘʪʴ ʚ 

ʜʠʘʧʘʟʦʥʳ, ʨʘʟʨʝʰʝʥʥʳʝ ʧʦʜʢʣʶʯʝʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. SDK ʬʦʨʤʠʨʫʝʪ ʦʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʠ, 

ʥʦ ʥʝ ʧʨʦʚʝʨʷʝʪ ʩʤʳʩʣ ʘʜʨʝʩʦʚ, ʧʦʨʷʜʦʢ ʩʣʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʙʦʨʘ. 

3.16 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʄʝʪʦʜʳ ʜʣʷ ʦʧʮʠʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʦʜʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ Promobot M13 ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 34. ʀʩʧʦʣʴʟʫʡʪʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʝʤʝʡʩʪʚʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʥʘʣʠʯʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʠ 

ʧʦʜʜʝʨʞʢʠ ʪʝʢʫʱʝʡ ʚʝʨʩʠʝʡ ʢʦʥʪʨʦʣʣʝʨʘ. 
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ʊʘʙʣʠʮʘ 34 ï ʄʝʪʦʜʳ ʜʣʷ ʦʧʮʠʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʦʜʩʠʩʪʝʤ 

ʉʝʤʝʡʩʪʚʦ ʤʝʪʦʜʦʚ ʅʘʟʥʘʯʝʥʠʝ ʋʩʣʦʚʠʝ ʧʨʠʤʝʥʝʥʠʷ 

play_audio* ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʘʫʜʠʦʬʘʡʣʘ ɸʫʜʠʦʧʦʜʩʠʩʪʝʤʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠ 

ʬʘʡʣ ʜʦʩʪʫʧʝʥ ʢʦʥʪʨʦʣʣʝʨʫ 

play_gcode_draw* ɺʳʧʦʣʥʝʥʠʝ G-code ʜʣʷ 

ʨʠʩʦʚʘʥʠʷ 

ʋʩʪʘʥʦʚʣʝʥʘ ʩʦʚʤʝʩʪʠʤʘʷ 

ʦʩʥʘʩʪʢʘ ʠ ʧʨʦʚʝʨʝʥʘ ʨʘʙʦʯʘʷ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

play_gcode_3dprint* ɺʳʧʦʣʥʝʥʠʝ G-code ʜʣʷ 3D-

ʧʝʯʘʪʠ 

ʋʩʪʘʥʦʚʣʝʥʦ ʠ ʥʘʩʪʨʦʝʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

move_linear_module* ʇʝʨʝʤʝʱʝʥʠʝ ʣʠʥʝʡʥʦʛʦ 

ʤʦʜʫʣʷ 

ʄʦʜʫʣʴ ʧʦʜʢʣʶʯʝʥ ʠ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ 

set_conveyer_velocity* ɿʘʜʘʥʠʝ ʩʢʦʨʦʩʪʠ ʢʦʥʚʝʡʝʨʘ ɺ API 0.6.13 ʠʤʷ ʩʦʜʝʨʞʠʪ 

conveyer; ʫʩʪʨʦʡʩʪʚʦ 

ʧʦʜʢʣʶʯʝʥʦ 

 

3.17 ʆʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ ʠ ʧʦʠʩʢ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

3.17.1 ʀʩʢʣʶʯʝʥʠʷ SDK 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʠʩʢʣʶʯʝʥʠʡ SDK ʩ ʪʠʧʦʚʳʤʠ ʧʨʠʯʠʥʘʤʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʧʠʩʘʥʦ ʚ ʪʘʙʣʠʮʝ 35. ɺ ʦʙʨʘʙʦʪʯʠʢʘʭ ʩʥʘʯʘʣʘ ʧʝʨʝʭʚʘʪʳʚʘʡʪʝ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʝ 

ʠʩʢʣʶʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʙʘʟʦʚʳʡ SdkError, ʩʦʭʨʘʥʷʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʥʠʝ ʚ ʞʫʨʥʘʣʝ. 

ʊʘʙʣʠʮʘ 35 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʠʩʢʣʶʯʝʥʠʡ SDK ʩ ʪʠʧʦʚʳʤʠ ʧʨʠʯʠʥʘʤʠ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʀʩʢʣʶʯʝʥʠʝ ʉʠʪʫʘʮʠʷ 

SdkError ɹʘʟʦʚʳʡ ʢʣʘʩʩ ʦʰʠʙʦʢ SDK 

ConnectionError ʆʰʠʙʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ MQTT ʠʣʠ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʷ 

CommandTimeout ʅʝ ʧʦʣʫʯʝʥ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʧʨʝʜʝʣʘʭ timeout_seconds 

CommandError ʆʰʠʙʢʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ, ʢʦʛʜʘ ʦʥʘ ʧʝʨʝʜʘʥʘ ʯʝʨʝʟ ʠʝʨʘʨʭʠʶ SDK 

 

import json 

import logging 

 



 

92 

from sdk.errors import CommandTimeout, ConnectionError as SdkConnectionError, 

SdkError 

from sdk.manipulators.m13 import M13 

 

logging.basicConfig(level=logging.INFO) 

log = logging.getLogger(__name__) 

 

 

def main() -> None: 

    robot = M13( 

        host="192.168.0.10", 

        client_id="m13-production-client-01", 

        login="<login>", 

        password="<password>", 

    ) 

 

    try: 

        robot.connect() 

        robot.get_control(timeout_seconds=10.0) 

 

        state = robot.get_cobot_state(timeout_seconds=10.0) 

        joints = json.loads(robot.get_joint_state(timeout_seconds=10.0)) 

        log.info("State: %s", state) 

        log.info("ʉʫʩʪʘʚʳ: %s", joints) 

 

        # ɿʜʝʩʴ ʨʘʟʤʝʱʘʶʪʩʷ ʪʦʣʴʢʦ ʚʘʣʠʜʠʨʦʚʘʥʥʳʝ ʢʦʤʘʥʜʳ ʧʨʠʣʦʞʝʥʠʷ. 

 

    except SdkConnectionError: 

        log.exception("ʅʝ ʫʜʘʣʦʩʴ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʤʘʥʠʧʫʣʷʪʦʨʫ") 

    except CommandTimeout: 

        log.exception("ʄʘʥʠʧʫʣʷʪʦʨ ʥʝ ʦʪʚʝʪʠʣ ʚ ʧʨʝʜʝʣʘʭ ʪʘʡʤ-ʘʫʪʘ") 

    except SdkError: 

        log.exception("ʂʦʤʘʥʜʘ SDK ʟʘʚʝʨʰʠʣʘʩʴ ʦʰʠʙʢʦʡ") 

    except Exception: 
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        log.exception("ʅʝʧʨʝʜʚʠʜʝʥʥʘʷ ʦʰʠʙʢʘ ʧʨʠʣʦʞʝʥʠʷ") 

    finally: 

        robot.clear_all_handlers() 

        robot.disconnect() 

 

 

if  __name__ == "__main__": 

    main() 

3.17.2 ʊʠʧʦʚʳʝ ʧʨʦʙʣʝʤʳ 

ɼʠʘʛʥʦʩʪʠʢʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʩʭʝʤʝ çʧʨʠʟʥʘʢ ï ʧʨʦʚʝʨʢʘ ï ʜʝʡʩʪʚʠʝè ʠ ʦʧʠʩʘʥʘ ʚ ʪʘʙʣʠʮʝ 

36. ɺʳʧʦʣʥʷʡʪʝ ʧʨʦʚʝʨʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʥʝ ʧʝʨʝʭʦʜʠʪʝ ʢ ʢʦʤʘʥʜʘʤ ʜʚʠʞʝʥʠʷ, ʧʦʢʘ 

ʧʨʠʯʠʥʘ ʦʰʠʙʢʠ ʧʦʜʢʣʶʯʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʫʩʪʨʘʥʝʥʘ. 

ʊʘʙʣʠʮʘ 36 ï ɼʠʘʛʥʦʩʪʠʢʘ ʪʠʧʦʚʳʭ ʧʨʦʙʣʝʤ 

ʇʨʠʟʥʘʢ ʇʨʦʚʝʨʢʘ ɼʝʡʩʪʚʠʝ 

ModuleNotFoundError: 

sdk 

ɸʢʪʠʚʥʦ ʣʠ ʚʠʨʪʫʘʣʴʥʦʝ 

ʦʢʨʫʞʝʥʠʝ; ʫʩʪʘʥʦʚʣʝʥ ʣʠ ʧʘʢʝʪ 

pm-python-sdk 

ɸʢʪʠʚʠʨʦʚʘʪʴ .venv ʠ ʧʦʚʪʦʨʥʦ 

ʚʳʧʦʣʥʠʪʴ ʫʩʪʘʥʦʚʢʫ ʧʘʢʝʪʘ 

ModuleNotFoundError: 

pydantic ʠʣʠ paho 

ʋʩʪʘʥʦʚʣʝʥ ʣʠ ʧʘʢʝʪ SDK ʠʟ 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ ʚ 

ʘʢʪʠʚʥʦʝ ʚʠʨʪʫʘʣʴʥʦʝ 

ʦʢʨʫʞʝʥʠʝ 

ʇʦʚʪʦʨʥʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ 

ʫʩʪʘʥʦʚʢʠ SDK ʠʟ ʨʘʟʜʝʣʘ çʇʦʣʫʯʝʥʠʝ 

ʠ ʫʩʪʘʥʦʚʢʘ SDKè 

ʊʘʡʤ-ʘʫʪ ʧʦʜʢʣʶʯʝʥʠʷ IP, ʤʘʨʰʨʫʪ, ʧʦʨʪ 1883, ʫʯʝʪʥʳʝ 

ʜʘʥʥʳʝ 

ʇʨʦʚʝʨʠʪʴ ping/Test-NetConnection/nc ʠ 

ʥʘʩʪʨʦʡʢʠ MQTT 

ʇʦʜʢʣʶʯʝʥʠʝ 

ʦʙʨʳʚʘʝʪʩʷ ʧʨʠ ʚʪʦʨʦʤ 

ʢʣʠʝʥʪʝ 

ʉʦʚʧʘʜʘʶʪ ʣʠ client_id ʅʘʟʥʘʯʠʪʴ ʢʘʞʜʦʤʫ ʧʨʦʮʝʩʩʫ 

ʫʥʠʢʘʣʴʥʳʡ client_id 

ʂʦʤʘʥʜʘ ʜʚʠʞʝʥʠʷ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ 

ʇʦʣʫʯʝʥʦ ʣʠ ʫʧʨʘʚʣʝʥʠʝ; 

ʩʦʩʪʦʷʥʠʝ; TCP; ʦʛʨʘʥʠʯʝʥʠʷ; 

ʦʰʠʙʢʠ 

ɺʳʟʚʘʪʴ get_control(), ʧʨʦʯʠʪʘʪʴ 

get_current_errors() ʠ ʧʨʦʚʝʨʠʪʴ 

Promobot M Control 

TypeError: object ... 

cannot be used in await 

ʀʩʧʦʣʴʟʦʚʘʥ ʣʠ ʦʙʳʯʥʳʡ 

*_async, ʚʦʟʚʨʘʱʘʶʱʠʡ 

Command/Promise 

ɺʳʙʨʘʪʴ ʤʝʪʦʜ *_async_await ʣʠʙʦ 

ʫʢʘʟʘʥʥʳʡ coroutine-ʚʘʨʠʘʥʪ 

ʇʦʣʫʯʝʥʘ JSON-ʩʪʨʦʢʘ 

ʚʤʝʩʪʦ dict 

ʄʝʪʦʜ 

get_joint_state/get_cartesian_coor

dinates 

ɺʳʧʦʣʥʠʪʴ json.loads(result) 
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3.18 ʂʦʨʨʝʢʪʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʂʘʞʜʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʟʘʚʝʨʰʘʪʴ ʧʦʪʦʢʦʚʳʡ ʨʝʞʠʤ, ʫʜʘʣʷʪʴ ʦʙʨʘʙʦʪʯʠʢʠ 

ʩʦʙʳʪʠʡ ʠ ʟʘʢʨʳʚʘʪʴ ʩʦʝʜʠʥʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʦʩʥʦʚʥʦʡ ʦʧʝʨʘʮʠʠ. ɽʩʣʠ ʢʦʤʘʥʜʘ 

ʟʘʚʝʨʰʠʣʘʩʴ ʧʦ ʪʘʡʤ-ʘʫʪʫ, ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʝ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ 

ʪʦʣʴʢʦ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʣʝʜʫʶʱʠʤ ʜʝʡʩʪʚʠʷʤ. 

1. ʇʨʠ ʘʢʪʠʚʥʦʤ streaming ʚʳʟʚʘʪʴ enable_servo_streaming(False). 

2. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʷʝʤʦʝ ʜʚʠʞʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʦʝʢʪʦʤ 

ʩʧʦʩʦʙʦʤ. 

3. ʋʜʘʣʠʪʴ ʦʙʨʘʙʦʪʯʠʢʠ clear_all_handlers() ʠʣʠ ʦʪʧʠʩʘʪʴʩʷ ʦʪ ʦʪʜʝʣʴʥʳʭ ʪʦʧʠʢʦʚ. 

4. ɺʳʟʚʘʪʴ disconnect() ʚ ʙʣʦʢʝ finally. 

5. ʅʝ ʧʦʣʘʛʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʟʦʚ ʜʝʩʪʨʫʢʪʦʨʘ Python. 

robot = M13(host, client_id, login, password) 

try: 

    robot.connect() 

    # ʣʦʛʠʢʘ ʧʨʠʣʦʞʝʥʠʷ 

finally: 

    robot.clear_all_handlers() 

    robot.disconnect() 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ ʚʢʣʶʯʝʥʳ ʪʦʣʴʢʦ ʤʝʪʦʜʳ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʜʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ SDK 0.6.13. ɺʥʫʪʨʝʥʥʠʝ ʦʙʲʝʢʪʳ 

Command/Promise, ʩʣʫʞʝʙʥʳʝ ʦʙʨʘʙʦʪʯʠʢʠ ʠ ʤʝʪʦʜʳ ʩ ʠʟʚʝʩʪʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʥʘʤʝʨʝʥʥʦ ʥʝ 

ʧʫʙʣʠʢʫʶʪʩʷ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ API. 

 

3.19 ʂʘʨʪʘ ʤʝʪʦʜʦʚ ʧʦ ʟʘʜʘʯʘʤ 

ʂʘʨʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʤʝʪʦʜʘ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʝ, ʙʝʟ 

ʧʨʦʩʤʦʪʨʘ ʧʦʣʥʦʛʦ ʘʣʬʘʚʠʪʥʦʛʦ ʩʧʠʩʢʘ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʝʤʝʡʩʪʚʘ ʧʝʨʝʡʜʠʪʝ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʨʘʟʜʝʣʫ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʨʦʚʝʨʴʪʝ ʧʨʝʜʫʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʪʦʜʘ. 

ʂʘʨʪʘ ʤʝʪʦʜʦʚ ʧʦ ʟʘʜʘʯʘʤ ʦʧʠʩʘʥʘ ʚ ʪʘʙʣʠʮʝ 37. 



 

95 

ʊʘʙʣʠʮʘ 37 ï ʂʘʨʪʘ ʤʝʪʦʜʦʚ ʧʦ ʟʘʜʘʯʘʤ 

ɿʘʜʘʯʘ ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʤʝʪʦʜʳ 

ʇʦʜʢʣʶʯʝʥʠʝ connect(), connect_async(), disconnect(), get_control(), 

get_control_async_await(), get_control_no_wait() 

ɼʚʠʞʝʥʠʝ move_to_angles(), move_to_angles_async(), move_to_angles_no_wait(), 

move_to_coordinates(), move_to_coordinates_async_await(), 

move_to_coordinates_no_wait(), stop_movement(), arc_motion(), 

paletizing_movement(), move_group() 

ɼʠʘʛʥʦʩʪʠʢʘ get_cartesian_coordinates(), get_joint_state(), get_home_position(), 

get_current_errors(), get_cobot_state() 

TCP tcp_apply(), tcp_delete(), tcp_get_current(), tcp_get_list() 

ɺʚʦʜ-ʚʳʚʦʜ get_gpio_value(), write_gpio(), write_gpio_bit(), get_gpio_bit(), 

set_gpio_on_mask(), get_gpio_mask(), write_analog_output(), 

write_digital_output(), write_i2c() 

ʌʣʘʥʝʮ configure_flange_dout(), get_flange_dout(), configure_flange_vpwr(), 

get_flange_vpwr(), set_gpio_enable(), get_gpio_enable(), reset_gpio() 

ʇʨʦʛʨʘʤʤʳ run_program_by_name(), run_program_json(), run_python_program() 

Streaming set_servo_joint_jog_mode(), set_servo_twist_mode(), set_servo_pose_mode(), 

enable_servo_streaming(), stream_joint_angles(), stream_joint_positions(), 

stream_cartesian_velocities(), stream_coordinates() 

ʉʦʙʳʪʠʷ on_coordinates(), on_joint_states(), on_gpio_states(), on_hardware_error(), 

on_hardware_state(), unsubscribe_from_topic(), clear_all_handlers() 

Modbus/RS-485 modbus_set_parameters(), modbus_add_device(), modbus_remove_device(), 

modbus_list_devices(), modbus_toggle_polling() 

3.20 ʇʦʜʜʝʨʞʠʚʘʝʤʳʡ ʫʢʘʟʘʪʝʣʴ ʤʝʪʦʜʦʚ M13 

ʋʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʠʪ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʤʝʪʦʜʳ ʢʣʘʩʩʘ 

M13 ʩ ʫʯʝʪʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʪ Manipulator. ɺʥʫʪʨʝʥʥʠʝ ʦʙʲʝʢʪʳ Command/Promise, 

ʩʣʫʞʝʙʥʳʝ ʦʙʨʘʙʦʪʯʠʢʠ, ʩʝʨʚʠʩʥʳʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʳ ʩ ʠʟʚʝʩʪʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʠʩʢʣʶʯʝʥʳ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʧʨʠʚʝʜʝʥʳ ʬʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 ʠ ʩʪʘʪʫʩ ʧʨʠʤʝʥʝʥʠʷ. 

3.20.1 ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʄʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʧʨʘʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʷ ʩʝʘʥʩʘ 

ʩʦʙʨʘʥʳ ʚ ʪʘʙʣʠʮʝ 38. ʀʭ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʦʙʣʶʜʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴ client_id ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʦʪʢʣʶʯʝʥʠʝ. 
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ʊʘʙʣʠʮʘ 38 ï ʄʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʧʨʘʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʚʝʨʰʝʥʠʷ 

ʩʝʘʥʩʘ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 ʉʪʘʪʫʩ ʧʨʠʤʝʥʝʥʠʷ 

connect connect() -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

connect_async connect_async() -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

disconnect disconnect() -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_control get_control(timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_control_async_a

wait 

get_control_async_await(timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_control_no_wait get_control_no_wait() -> None ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

 

3.20.2 ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ 

ʄʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʪʝʣʝʤʝʪʨʠʠ, ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ, ʩʦʩʪʦʷʥʠʡ ʩʫʩʪʘʚʦʚ, ʦʰʠʙʦʢ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 39. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʠʟʤʝʥʷʶʪ 

ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʠ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʊʘʙʣʠʮʘ 39 ï ʄʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʪʝʣʝʤʝʪʨʠʠ, ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ, ʩʦʩʪʦʷʥʠʡ ʩʫʩʪʘʚʦʚ, 

ʦʰʠʙʦʢ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

get_cartesian_coordinates get_cartesian_coordinates(timeout_seconds: float 

= 60.0, throw_error: bool = True) -> str 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_cartesian_coordinates_asy

nc_await 

get_cartesian_coordinates_async_await(timeout_s

econds: float = 60.0, throw_error: bool = True) -> 

str 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_cobot_state get_cobot_state(timeout_seconds: float = 20.0, 

throw_error: bool = True) -> int | str | None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_current_errors get_current_errors(timeout_seconds: float = 60.0, 

throw_error: bool = True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_home_position get_home_position(timeout_seconds: float = 60.0, 

throw_error: bool = True) -> dict 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_home_position_async_aw

ait 

get_home_position_async_await(timeout_second

s: float = 60.0, throw_error: bool = True) -> dict 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

get_joint_state get_joint_state(timeout_seconds: float = 60.0, 

throw_error: bool = True) -> str 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_joint_state_async_await get_joint_state_async_await(timeout_seconds: 

float = 60.0, throw_error: bool = True) -> str 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

 

3.20.3 ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ 

ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʦʩʪʘʥʦʚʘʤʠ 

ʩʦʜʝʨʞʘʪʩʷ ʚ ʪʘʙʣʠʮʝ 40. ʇʨʠʤʝʥʷʡʪʝ ʠʭ ʪʦʣʴʢʦ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʝʨʝʭʦʜʘʭ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʥʝ 

ʩʤʝʰʠʚʘʡʪʝ ʧʨʦʛʨʘʤʤʥʳʡ ʦʩʪʘʥʦʚ ʩ ʘʧʧʘʨʘʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 40 ï ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʦʩʪʘʥʦʚʘʤʠ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 ʉʪʘʪʫʩ ʧʨʠʤʝʥʝʥʠʷ 

change_state change_state(state: ManipulatorState, 

timeout_seconds: float = 60.0, throw_error: bool 

= True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

change_state_async_await change_state_async_await(state: 

ManipulatorState, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

change_state_no_wait change_state_no_wait(state: ManipulatorState) -

> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

stop_movement stop_movement(timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

stop_movement_async_awai

t 

stop_movement_async_await(timeout_seconds: 

float = 60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

stop_movement_no_wait stop_movement_no_wait() -> None ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

 

3.20.4 ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʉʫʩʪʘʚʥʳʝ, ʜʝʢʘʨʪʦʚʳ, ʜʫʛʦʚʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʥʪʳ ʦʞʠʜʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʩʦʙʨʘʥʳ ʚ ʪʘʙʣʠʮʝ 41. ɼʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʣʘʥʠʨʦʚʱʠʢ, ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʠ ʧʨʦʚʝʨʝʥʥʫʶ ʮʝʣʝʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. 
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ʊʘʙʣʠʮʘ 41 ï ʉʫʩʪʘʚʥʳʝ, ʜʝʢʘʨʪʦʚʳ, ʜʫʛʦʚʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʜʚʠʞʝʥʠʷ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

arc_motion arc_motion(target: Pose, center_arc: Pose, step: 

float = 0.05, count_point_arc: int = 50, 

max_velocity_scaling_factor: float = 0.5, 

max_acceleration_scaling_factor: float = 0.5, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

arc_motion_async_await arc_motion_async_await(target: Pose, center_arc: 

Pose, step: float = 0.05, count_point_arc: int = 50, 

max_velocity_scaling_factor: float = 0.5, 

max_acceleration_scaling_factor: float = 0.5, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_group move_group(points: Optional[List[Point3D]] = 

None, positions: Optional[List[JointPositions]] = 

None, move_group: str = 'main', 

planning_pipeline: str = 

'pilz_industrial_motion_planner', planner_id: str = 

'PTP', max_velocity: float = 0.5, 

max_acceleration: float = 0.5, position_tolerance: 

float = 0.01, orientation_tolerance: float = 0.01, 

blend_radius: float = 0.1, timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_angles move_to_angles(sp1: float, sp2: float, sp3: float, 

sp4: float, sp5: float, sp6: float, sp1_v: float = 0.0, 

sp2_v: float = 0.0, sp3_v: float = 0.0, sp4_v: float 

= 0.0, sp5_v: float = 0.0, sp6_v: float = 0.0, 

velocity_factor: float = 0.1, acceleration_factor: 

float = 0.1, planner_id: str = 'PTP', 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʟɹʦʚʘʪʝʣʴʩʢʠʡ 

move_to_angles_async move_to_angles_async(sp1: float, sp2: float, sp3: 

float, sp4: float, sp5: float, sp6: float, sp1_v: float 

= 0.0, sp2_v: float = 0.0, sp3_v: float = 0.0, sp4_v: 

float = 0.0, sp5_v: float = 0.0, sp6_v: float = 0.0, 

velocity_factor: float = 0.1, acceleration_factor: 

float = 0.1, planner_id: str = 'PTP', 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_angles_no_wait move_to_angles_no_wait(sp1: float, sp2: float, 

sp3: float, sp4: float, sp5: float, sp6: float, sp1_v: 

float = 0.0, sp2_v: float = 0.0, sp3_v: float = 0.0, 

sp4_v: float = 0.0, sp5_v: float = 0.0, sp6_v: float 

= 0.0, velocity_factor: float = 0.1, 

acceleration_factor: float = 0.1, planner_id: str = 

'PTP') -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

move_to_coordinates move_to_coordinates(position: 

MoveCoordinatesParamsPosition, orientation: 

MoveCoordinatesParamsOrientation, 

velocity_scaling_factor: float, 

acceleration_scaling_factor: float, planner_type: 

PlannerType = PlannerType.LIN, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_coordinates_async_

await 

move_to_coordinates_async_await(position: 

MoveCoordinatesParamsPosition, orientation: 

MoveCoordinatesParamsOrientation, 

velocity_scaling_factor: float, 

acceleration_scaling_factor: float, planner_type: 

PlannerType = PlannerType.LIN, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_coordinates_no_wai

t 

move_to_coordinates_no_wait(position: 

MoveCoordinatesParamsPosition, orientation: 

MoveCoordinatesParamsOrientation, 

velocity_scaling_factor: float, 

acceleration_scaling_factor: float) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

paletizing_movement paletizing_movement(target_point: Pose, 

hold_orientation: Orientation = Orientation(), 

use_orientation: bool = False, step: float = 0.05, 

count_point: int = 50, 

max_velocity_scaling_factor: float = 0.1, 

max_acceleration_scaling_factor: float = 0.1, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

 

3.20.5 TCP ʠ ʠʥʩʪʨʫʤʝʥʪ 

ʏʪʝʥʠʝ, ʚʳʙʦʨ ʠ ʫʜʘʣʝʥʠʝ ʩʦʭʨʘʥʝʥʥʦʛʦ TCP ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ 42. 

ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ TCP ʚʳʧʦʣʥʷʡʪʝ ʚ Promobot M Control. 

ʊʘʙʣʠʮʘ 42 ï ʏʪʝʥʠʝ, ʚʳʙʦʨ ʠ ʫʜʘʣʝʥʠʝ ʩʦʭʨʘʥʝʥʥʦʛʦ TCP 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

tcp_apply tcp_apply(name: str, timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

tcp_delete tcp_delete(name: str, reset_current: bool = True, 

apply_other: str = '', timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

tcp_get_current tcp_get_current(timeout_seconds: float = 60.0, 

throw_error: bool = True) -> TCPInfo 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

tcp_get_list tcp_get_list(timeout_seconds: float = 60.0, 

throw_error: bool = True) -> tuple[list[TCPInfo], 

str] 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

 

3.20.6 ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ 

ʄʝʪʦʜʳ ʠʤʝʥʦʚʘʥʥʦʛʦ GPIO, ʧʦʙʠʪʦʚʳʭ ʠ ʤʘʩʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ, I2C ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʬʣʘʥʮʘ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 43. ʇʝʨʝʜ ʟʘʧʠʩʴʶ 

ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʠʪʴ ʥʘʟʥʘʯʝʥʠʝ ʨʝʩʫʨʩʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʢʣʶʯʝʥʥʦʡ ʮʝʧʠ. 

ʊʘʙʣʠʮʘ 43 ï ʄʝʪʦʜʳ ʠʤʝʥʦʚʘʥʥʦʛʦ GPIO, ʧʦʙʠʪʦʚʳʭ ʠ ʤʘʩʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ, I2C ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʬʣʘʥʮʘ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

configure_flange_dout configure_flange_dout(pin_name: 

FlangePinName, output_type: OutputType, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

configure_flange_vpwr configure_flange_vpwr(mode: VPWRType, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_flange_dout get_flange_dout(pin_name: FlangePinName, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_flange_vpwr get_flange_vpwr(timeout_seconds: float = 60.0, 

throw_error: bool = True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_bit get_gpio_bit(name: str, timeout_seconds: float = 

60.0, throw_error: bool = True) -> Optional[float] 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_enable get_gpio_enable(board_name: BoardName, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_mask get_gpio_mask(name: str, timeout_seconds: float 

= 60.0, throw_error: bool = True) -> str | None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

get_gpio_value get_gpio_value(name: str, timeout_seconds: float 

= 60.0, throw_error: bool = True) -> 

Optional[float] 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_gpio_states on_gpio_states() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

reset_gpio reset_gpio(timeout_seconds: float = 60.0, 

throw_error: bool = True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gpio_enable set_gpio_enable(board_name: BoardName, 

enable: bool, timeout_seconds: float = 60.0, 

throw_error: bool = True) 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gpio_on_mask set_gpio_on_mask(name: str, value_mask: str, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gpio_states_handler set_gpio_states_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_analog_output write_analog_output(channel: int, value: float, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_analog_output_async_aw

ait 

write_analog_output_async_await(channel: int, 

value: float, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʟɹʦʚʘʪʝʣʴʩʢʠʡ 

write_analog_output_no_wait write_analog_output_no_wait(channel: int, value: 

float) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

write_digital_output write_digital_output(channel: int, value: bool, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_digital_output_async_aw

ait 

write_digital_output_async_await(channel: int, 

value: bool, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_digital_output_no_wait write_digital_output_no_wait(channel: int, value: 

bool) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

write_gpio write_gpio(name: str, value: int, timeout_seconds: 

float = 60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_gpio_async_await write_gpio_async_await(name: str, value: int, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_gpio_bit write_gpio_bit(name: str, value: int, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_i2c write_i2c(name: str, value: int, timeout_seconds: 

float = 60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

write_i2c_async_await write_i2c_async_await(name: str, value: int, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

 

3.20.7 ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ 

ʄʝʪʦʜʳ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʝʥʠʷ ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʠ ʦʪʧʨʘʚʢʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʘ 44. ʕʪʠ ʠʥʪʝʨʬʝʡʩʳ ʪʨʝʙʫʶʪ 

ʫʩʪʦʡʯʠʚʦʛʦ ʮʠʢʣʘ ʧʨʠʣʦʞʝʥʠʷ ʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʧʦʪʝʨʶ ʩʚʷʟʠ ʠʣʠ 

ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʪʦʢʘ. 

ʊʘʙʣʠʮʘ 44 ï ʄʝʪʦʜʳ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʝʥʠʷ ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʦʪʧʨʘʚʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

enable_servo_streaming enable_servo_streaming(enabled: bool = True, 

timeout_seconds: float = 60.0, throw_error: bool = 

True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

enable_servo_streaming_async enable_servo_streaming_async(enabled: bool = 

True, timeout_seconds: float = 60.0, throw_error: 

bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_control_type set_servo_control_type(control_type: 

ServoControlType, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_control_type_async_a

wait 

set_servo_control_type_async_await(control_typ

e: ServoControlType, timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_control_type_no_wait set_servo_control_type_no_wait(control_type: 

ServoControlType) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: 

ʙʝʟ ʦʞʠʜʘʥʠʷ 

set_servo_joint_jog_mode set_servo_joint_jog_mode(timeout_seconds: float 

= 60.0, throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_joint_jog_mode_no_w

ait 

set_servo_joint_jog_mode_no_wait() -> None ʈʘʩʰʠʨʝʥʥʳʡ: 

ʙʝʟ ʦʞʠʜʘʥʠʷ 

set_servo_pose_mode set_servo_pose_mode(timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_pose_mode_no_wait set_servo_pose_mode_no_wait() -> None ʈʘʩʰʠʨʝʥʥʳʡ: 

ʙʝʟ ʦʞʠʜʘʥʠʷ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

set_servo_twist_mode set_servo_twist_mode(timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_twist_mode_no_wait set_servo_twist_mode_no_wait() -> None ʈʘʩʰʠʨʝʥʥʳʡ: 

ʙʝʟ ʦʞʠʜʘʥʠʷ 

stream_cartesian_velocities stream_cartesian_velocities(linear_velocities: 

Dict[str, float], angular_velocities: Dict[str, float]) 

-> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_cartesian_velocities_asyn

c 

stream_cartesian_velocities_async(linear_velociti

es: Dict[str, float], angular_velocities: Dict[str, 

float]) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_coordinates stream_coordinates(position: 

MoveCoordinatesParamsPosition, orientation: 

MoveCoordinatesParamsOrientation) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_coordinates_async stream_coordinates_async(position: 

MoveCoordinatesParamsPosition, orientation: 

MoveCoordinatesParamsOrientation) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_angles stream_joint_angles(sp1: float, sp2: float, sp3: 

float, sp4: float, sp5: float, sp6: float, v1: float = 

0.0, v2: float = 0.0, v3: float = 0.0, v4: float = 0.0, 

v5: float = 0.0, v6: float = 0.0) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_angles_async stream_joint_angles_async(sp1: float, sp2: float, 

sp3: float, sp4: float, sp5: float, sp6: float, v1: float 

= 0.0, v2: float = 0.0, v3: float = 0.0, v4: float = 

0.0, v5: float = 0.0, v6: float = 0.0) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_positions stream_joint_positions(positions: Dict[str, float], 

velocities: Dict[str, float]) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_positions_async stream_joint_positions_async(positions: Dict[str, 

float], velocities: Dict[str, float]) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

 

3.20.8 ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ 

ʄʝʪʦʜʳ ʟʘʧʫʩʢʘ ʩʦʭʨʘʥʝʥʥʳʭ, JSON-, Python- ʠ G-code-ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʷ ʚʘʨʠʘʥʪʳ 

ʙʝʟ ʦʞʠʜʘʥʠʷ ʩʦʙʨʘʥʳ ʚ ʪʘʙʣʠʮʝ 45. ʇʝʨʝʜ ʚʳʟʦʚʦʤ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʬʦʨʤʘʪ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʚʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʨʝʩʫʨʩʳ ʜʦʩʪʫʧʥʳ. 
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ʊʘʙʣʠʮʘ 45 ï ʄʝʪʦʜʳ ʟʘʧʫʩʢʘ ʩʦʭʨʘʥʝʥʥʳʭ, JSON-, Python- ʠ G-code-ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʷ 

ʚʘʨʠʘʥʪʳ ʙʝʟ ʦʞʠʜʘʥʠʷ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

play_gcode_3dprint play_gcode_3dprint(gcode_file: str, 

temperature: float = 200, velocity_near: float = 

0.01, velocity_far: float = 0.01, 

acceleration_near: float = 0.02, acceleration_far: 

float = 0.01, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

play_gcode_3dprint_async_await play_gcode_3dprint_async_await(gcode_file: 

str, temperature: float = 200, velocity_near: float 

= 0.01, velocity_far: float = 0.01, 

acceleration_near: float = 0.02, acceleration_far: 

float = 0.01, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

play_gcode_draw play_gcode_draw(gcode_file: str, velocity_near: 

float = 0.01, velocity_far: float = 0.01, 

acceleration_near: float = 0.04, acceleration_far: 

float = 0.02, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

play_gcode_draw_async_await play_gcode_draw_async_await(gcode_file: str, 

velocity_near: float = 0.01, velocity_far: float = 

0.01, acceleration_near: float = 0.04, 

acceleration_far: float = 0.02, timeout_seconds: 

float = 60.0, throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

run_program_by_name run_program_by_name(program_name: str, 

timeout_seconds: float = 60.0, throw_error: bool 

= True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_by_name_async_a

wait 

run_program_by_name_async_await(program_

name: str, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_by_name_no_wait run_program_by_name_no_wait(program_nam

e: str) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

run_program_json run_program_json(name: str, program_json: 

dict, timeout_seconds: float = 60.0, throw_error: 

bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_json_async_await run_program_json_async_await(name: str, 

program_json: dict, timeout_seconds: float = 

60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_json_no_wait run_program_json_no_wait(name: str, 

program_json: dict) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

run_python_program run_python_program(python_code: str, 

python_version: str = '3.12', requirements: 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

List[str] = None, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

run_python_program_async_awa

it 

run_python_program_async_await(python_cod

e: str, python_version: str = '3.12', requirements: 

List[str] = None, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_python_program_no_wait run_python_program_no_wait(python_code: 

str, python_version: str = '3.12', requirements: 

List[str] = None) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

 

3.20.9 ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ 

ɼʝʢʦʨʘʪʦʨʳ ʠ ʦʙʨʘʙʦʪʯʠʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʙʳʪʠʡ ʢʦʥʪʨʦʣʣʝʨʘ ʙʝʟ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʦʧʨʦʩʘ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 46. ʆʙʨʘʙʦʪʯʠʢʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʊʘʙʣʠʮʘ 46 ï ɼʝʢʦʨʘʪʦʨʳ ʠ ʦʙʨʘʙʦʪʯʠʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʙʳʪʠʡ ʢʦʥʪʨʦʣʣʝʨʘ ʙʝʟ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

on_coordinate_limits on_coordinate_limits() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_coordinates on_coordinates() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_gamepad_info on_gamepad_info() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_hardware_error on_hardware_error() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_hardware_state on_hardware_state() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_joint_states on_joint_states() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_manipulator_info on_manipulator_info() ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_coordinate_limits_handler set_coordinate_limits_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_coordinates_handler set_coordinates_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gamepad_info_handler set_gamepad_info_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_hardware_error_handler set_hardware_error_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

set_hardware_state_handler set_hardware_state_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_joint_states_handler set_joint_states_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_manipulator_info_handler set_manipulator_info_handler(handler: 

Callable[[Dict[str, Any]], None]) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

subscribe_to_joint_state subscribe_to_joint_state(callback: callable) -> 

None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

unsubscribe_from_joint_state unsubscribe_from_joint_state() -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

unsubscribe_from_streaming_top

ics 

unsubscribe_from_streaming_topics() -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

unsubscribe_from_topic unsubscribe_from_topic(topic: str) -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

clear_all_handlers clear_all_handlers() -> None ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

 

3.20.10 Modbus RTU 

ʄʝʪʦʜʳ ʥʘʩʪʨʦʡʢʠ ʫʩʪʨʦʡʩʪʚ Modbus ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʠʢʣʠʯʝʩʢʠʤ ʦʧʨʦʩʦʤ ʧʨʠʚʝʜʝʥʳ 

ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. ʇʘʨʘʤʝʪʨʳ ʣʠʥʠʠ, ʘʜʨʝʩ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʨʪʘ ʨʝʛʠʩʪʨʦʚ 

ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 47 ï ʄʝʪʦʜʳ ʥʘʩʪʨʦʡʢʠ ʫʩʪʨʦʡʩʪʚ Modbus ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʠʢʣʠʯʝʩʢʠʤ ʦʧʨʦʩʦʤ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

modbus_add_device modbus_add_device(slave_id: int, name: str, 

signals: List[Dict[str, Any]], timeout_seconds: 

float = 60.0, throw_error: bool = True) -> 

Dict[str, Any] 

ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_list_devices modbus_list_devices(timeout_seconds: float = 

60.0, throw_error: bool = True) -> 

List[Dict[str, Any]] 

ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_remove_device modbus_remove_device(slave_id: int, 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> Dict[str, Any] 

ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_set_parameters modbus_set_parameters(params: Dict[str, 

Any], timeout_seconds: float = 60.0, 

throw_error: bool = True) -> Dict[str, Any] 

ʈʘʩʰʠʨʝʥʥʳʡ 
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ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

modbus_toggle_polling modbus_toggle_polling(enable: bool = True, 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> Dict[str, Any] 

ʈʘʩʰʠʨʝʥʥʳʡ 

 

3.20.11 ʇʝʨʠʬʝʨʠʷ 

ʀʥʪʝʨʬʝʡʩʳ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʦʧʮʠʦʥʘʣʴʥʦʡ ʧʝʨʠʬʝʨʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ 

ʪʘʙʣʠʮʝ. ʅʘʣʠʯʠʝ ʤʝʪʦʜʘ ʚ SDK ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʦʩʪʘʚʢʝ. 

ʊʘʙʣʠʮʘ 48 ï ʀʥʪʝʨʬʝʡʩʳ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʦʧʮʠʦʥʘʣʴʥʦʡ ʧʝʨʠʬʝʨʠʠ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

move_linear_module move_linear_module(distance: float, 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

move_linear_module_async_awa

it 

move_linear_module_async_await(distance: 

float, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

play_audio play_audio(file_name: str, timeout_seconds: 

float = 60.0, throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

play_audio_async_await play_audio_async_await(file_name: str, 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

play_audio_in_background play_audio_in_background(file_name: str, 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> BackgroundAudioPlayback 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_conveyer_velocity set_conveyer_velocity(velocity: float, 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 

set_conveyer_velocity_async_aw

ait 

set_conveyer_velocity_async_await(velocity: 

float, timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʈʘʩʰʠʨʝʥʥʳʡ 
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3.20.12 ʆʛʨʘʥʠʯʝʥʠʷ ʩʫʩʪʘʚʦʚ 

ʄʝʪʦʜʳ ʥʘʩʪʨʦʡʢʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩʫʩʪʘʚʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ɿʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʪʚʝʨʞʜʝʥʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ; ʧʦʩʣʝ ʟʘʧʠʩʠ ʪʨʝʙʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʘʷ ʧʨʦʚʝʨʢʘ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ Promobot M Control. 

ʄʝʪʦʜʳ ʥʘʩʪʨʦʡʢʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩʫʩʪʘʚʦʚ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 49. 

ʊʘʙʣʠʮʘ 49 ï ʄʝʪʦʜʳ ʥʘʩʪʨʦʡʢʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩʫʩʪʘʚʦʚ 

ʄʝʪʦʜ ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʛʥʘʪʫʨʘ SDK 0.6.13 
ʉʪʘʪʫʩ 

ʧʨʠʤʝʥʝʥʠʷ 

set_joint_limits set_joint_limits(limits: list[JointLimit], 

timeout_seconds: float = 60.0, throw_error: 

bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_joint_limits_async_await set_joint_limits_async_await(limits: 

list[JointLimit], timeout_seconds: float = 60.0, 

throw_error: bool = True) -> None 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

 

3.21 ɸʣʬʘʚʠʪʥʳʡ ʫʢʘʟʘʪʝʣʴ 

ɸʣʬʘʚʠʪʥʳʡ ʫʢʘʟʘʪʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 50, ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʤʝʪʦʜ ʧʦ 

ʪʦʯʥʦʤʫ ʠʤʝʥʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʘʟʜʝʣ ʠ ʩʪʘʪʫʩ ʧʨʠʤʝʥʝʥʠʷ. ʇʦʩʣʝ ʧʦʠʩʢʘ 

ʠʩʧʦʣʴʟʫʡʪʝ ʦʩʥʦʚʥʦʡ ʨʘʟʜʝʣ ʠʣʠ ʧʦʣʥʳʡ ʫʢʘʟʘʪʝʣʴ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʠʛʥʘʪʫʨʳ ʠ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

ʊʘʙʣʠʮʘ 50 ï ɸʣʬʘʚʠʪʥʳʡ ʫʢʘʟʘʪʝʣʴ 

ʄʝʪʦʜ ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʘʟʜʝʣ ʉʪʘʪʫʩ 

arc_motion ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

arc_motion_async_await ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

change_state ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

change_state_async_await ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

change_state_no_wait ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

clear_all_handlers ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

configure_flange_dout ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

configure_flange_vpwr ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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connect ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

connect_async ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

disconnect ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

enable_servo_streaming ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

enable_servo_streaming_async ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

get_cartesian_coordinates ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_cartesian_coordinates_async

_await 

ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_cobot_state ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_control ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_control_async_await ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_control_no_wait ʇʦʜʢʣʶʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

get_current_errors ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_flange_dout ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_flange_vpwr ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_bit ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_enable ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_mask ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_gpio_value ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_home_position ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_home_position_async_await ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_joint_state ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

get_joint_state_async_await ʉʦʩʪʦʷʥʠʝ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

modbus_add_device Modbus/RS-485 ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_list_devices Modbus/RS-485 ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_remove_device Modbus/RS-485 ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_set_parameters Modbus/RS-485 ʈʘʩʰʠʨʝʥʥʳʡ 

modbus_toggle_polling Modbus/RS-485 ʈʘʩʰʠʨʝʥʥʳʡ 

move_group ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_linear_module ʇʝʨʠʬʝʨʠʷ ʈʘʩʰʠʨʝʥʥʳʡ 
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move_linear_module_async_awa

it 

ʇʝʨʠʬʝʨʠʷ ʈʘʩʰʠʨʝʥʥʳʡ 

move_to_angles ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_angles_async ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_angles_no_wait ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

move_to_coordinates ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_coordinates_async_aw

ait 

ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

move_to_coordinates_no_wait ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

on_coordinate_limits ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_coordinates ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_gamepad_info ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_gpio_states ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_hardware_error ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_hardware_state ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_joint_states ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

on_manipulator_info ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

paletizing_movement ɼʚʠʞʝʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

play_audio ʇʝʨʠʬʝʨʠʷ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

play_audio_async_await ʇʝʨʠʬʝʨʠʷ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

play_audio_in_background ʇʝʨʠʬʝʨʠʷ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

play_gcode_3dprint ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ 

play_gcode_3dprint_async_await ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ 

play_gcode_draw ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ 

play_gcode_draw_async_await ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ 

reset_gpio ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_by_name ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_by_name_async_a

wait 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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run_program_by_name_no_wait ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

run_program_json ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_json_async_await ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_program_json_no_wait ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

run_python_program ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_python_program_async_awa

it 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

run_python_program_no_wait ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

set_conveyer_velocity ʇʝʨʠʬʝʨʠʷ ʈʘʩʰʠʨʝʥʥʳʡ 

set_conveyer_velocity_async_aw

ait 

ʇʝʨʠʬʝʨʠʷ ʈʘʩʰʠʨʝʥʥʳʡ 

set_coordinate_limits_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_coordinates_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gamepad_info_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gpio_enable ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gpio_on_mask ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_gpio_states_handler ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_hardware_error_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_hardware_state_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_joint_limits ʇʨʦʯʝʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_joint_limits_async_await ʇʨʦʯʝʝ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_joint_states_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_manipulator_info_handler ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

set_servo_control_type ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_control_type_async_a

wait 

ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_control_type_no_wait ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

set_servo_joint_jog_mode ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 
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set_servo_joint_jog_mode_no_w

ait 

ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

set_servo_pose_mode ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_pose_mode_no_wait ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

set_servo_twist_mode ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

set_servo_twist_mode_no_wait ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

stop_movement ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

stop_movement_async_await ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

stop_movement_no_wait ʉʦʩʪʦʷʥʠʷ ʠ ʦʩʪʘʥʦʚ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

stream_cartesian_velocities ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_cartesian_velocities_asyn

c 

ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_coordinates ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_coordinates_async ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_angles ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_angles_async ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_positions ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

stream_joint_positions_async ʇʦʪʦʢʦʚʦʝ/ʩʝʨʚʦʫʧʨʘʚʣʝʥʠʝ ʈʘʩʰʠʨʝʥʥʳʡ 

subscribe_to_joint_state ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʟɹʦʚʘʪʝʣʴʩʢʠʡ 

tcp_apply TCP ʠ ʠʥʩʪʨʫʤʝʥʪ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

tcp_delete TCP ʠ ʠʥʩʪʨʫʤʝʥʪ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

tcp_get_current TCP ʠ ʠʥʩʪʨʫʤʝʥʪ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

tcp_get_list TCP ʠ ʠʥʩʪʨʫʤʝʥʪ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

unsubscribe_from_joint_state ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

unsubscribe_from_streaming_top

ics 

ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

unsubscribe_from_topic ʉʦʙʳʪʠʷ ʠ ʧʦʜʧʠʩʢʠ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_analog_output ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_analog_output_async_awai

t 

ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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ʄʝʪʦʜ ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʘʟʜʝʣ ʉʪʘʪʫʩ 

write_analog_output_no_wait ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

write_digital_output ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_digital_output_async_awai

t 

ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_digital_output_no_wait ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʈʘʩʰʠʨʝʥʥʳʡ: ʙʝʟ 

ʦʞʠʜʘʥʠʷ 

write_gpio ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_gpio_async_await ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_gpio_bit ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_i2c ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

write_i2c_async_await ɺʚʦʜ-ʚʳʚʦʜ ʠ ʬʣʘʥʝʮ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 
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3.22 ʂʦʥʪʨʦʣʴʥʳʡ ʩʧʠʩʦʢ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ 

ʂʦʥʪʨʦʣʴʥʳʡ ʩʧʠʩʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 51, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʧʝʨʝʜ 

ʧʝʨʚʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʠ ʧʦʚʪʦʨʷʪʴ ʧʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʢʦʤʘʥʜ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʅʝʚʳʧʦʣʥʝʥʥʳʡ ʠʣʠ ʥʝʧʦʜʪʚʝʨʞʜʸʥʥʳʡ ʧʫʥʢʪ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʥʝ ʟʘʧʫʩʢʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʦ ʫʩʪʨʘʥʝʥʠʷ ʟʘʤʝʯʘʥʠʷ. 

ʊʘʙʣʠʮʘ 51 ï ʂʦʥʪʨʦʣʴʥʳʡ ʩʧʠʩʦʢ 

ˉ ʇʨʦʚʝʨʢʘ 

1 Python 3.12.x ʫʩʪʘʥʦʚʣʝʥ, ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ ʘʢʪʠʚʥʦ. 

2 ɿʘʚʠʩʠʤʦʩʪʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʡ ʧʘʢʝʪ SDK ʫʩʪʘʥʦʚʣʝʥʳ ʙʝʟ ʦʰʠʙʦʢ; ʚʝʨʩʠʷ ʧʘʢʝʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

3 ʂʦʥʪʨʦʣʣʝʨ ʜʦʩʪʫʧʝʥ ʧʦ ʩʝʪʠ, TCP-ʧʦʨʪ 1883 ʦʪʢʨʳʪ ʪʦʣʴʢʦ ʚ ʜʦʚʝʨʝʥʥʦʡ ʩʝʪʠ. 

4 client_id ʫʥʠʢʘʣʝʥ, ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʜʣʷ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

5 ʇʝʨʚʳʡ read-only ʪʝʩʪ ʫʩʧʝʰʥʦ ʧʦʣʫʯʠʣ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʦʩʪʦʷʥʠʷ ʩʫʩʪʘʚʦʚ. 

6 ʈʘʙʦʯʘʷ ʟʦʥʘ ʦʩʚʦʙʦʞʜʝʥʘ, ʘʚʘʨʠʡʥʳʡ ʦʩʪʘʥʦʚ ʜʦʩʪʫʧʝʥ. 

7 TCP, ʠʥʩʪʨʫʤʝʥʪ, ʧʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʚʝʨʝʥʳ. 

8 ʇʝʨʝʜʘʚʘʝʤʳʝ ʪʦʯʢʠ ʠ ʚʩʷ ʪʨʘʝʢʪʦʨʠʷ ʚʘʣʠʜʠʨʦʚʘʥʳ. 

9 ʆʰʠʙʢʠ ʠ ʪʘʡʤ-ʘʫʪʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ; ʧʦʩʣʝ ʪʘʡʤ-ʘʫʪʘ ʧʨʦʚʝʨʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

10 disconnect(), ʫʜʘʣʝʥʠʝ ʦʙʨʘʙʦʪʯʠʢʦʚ ʠ ʦʪʢʣʶʯʝʥʠʝ streaming ʥʘʭʦʜʷʪʩʷ ʚ finally. 

 

3.23 ʄʠʥʠʤʘʣʴʥʳʡ ʰʘʙʣʦʥ ʧʨʠʣʦʞʝʥʠʷ 

ʐʘʙʣʦʥ ʦʙʲʝʜʠʥʷʝʪ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ: 

ʥʘʩʪʨʦʡʢʫ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ Promobot M13, ʧʦʜʢʣʶʯʝʥʠʝ, ʙʝʟʦʧʘʩʥʦʝ ʯʪʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ, ʦʙʨʘʙʦʪʢʫ ʠʩʢʣʶʯʝʥʠʡ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʚ ʙʣʦʢʝ finally. 

ʂʦʤʘʥʜʳ ʜʚʠʞʝʥʠʷ ʥʘʤʝʨʝʥʥʦ ʥʝ ʚʢʣʶʯʝʥʳ ʠ ʜʦʣʞʥʳ ʜʦʙʘʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʨʦʚʝʨʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʮʝʥʘʨʠʷ. 
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import json 

import logging 

 

from sdk.errors import CommandTimeout, ConnectionError as SdkConnectionError, 

SdkError 

from sdk.manipulators.m13 import M13 

 

logging.basicConfig(level=logging.INFO) 

log = logging.getLogger(__name__) 

 

 

def main() -> None: 

    robot = M13( 

        host="192.168.0.10", 

        client_id="m13-production-client-01", 

        login="<login>", 

        password="<password>", 

    ) 

 

    try: 

        robot.connect() 

        robot.get_control(timeout_seconds=10.0) 

 

        state = robot.get_cobot_state(timeout_seconds=10.0) 

        joints = json.loads(robot.get_joint_state(timeout_seconds=10.0)) 

        log.info("State: %s", state) 

        log.info("ʉʫʩʪʘʚʳ: %s", joints) 

 

        # ɿʜʝʩʴ ʨʘʟʤʝʱʘʶʪʩʷ ʪʦʣʴʢʦ ʚʘʣʠʜʠʨʦʚʘʥʥʳʝ ʢʦʤʘʥʜʳ ʧʨʠʣʦʞʝʥʠʷ. 

 

    except SdkConnectionError: 
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        log.exception("ʅʝ ʫʜʘʣʦʩʴ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʤʘʥʠʧʫʣʷʪʦʨʫ") 

    except CommandTimeout: 

        log.exception("ʄʘʥʠʧʫʣʷʪʦʨ ʥʝ ʦʪʚʝʪʠʣ ʚ ʧʨʝʜʝʣʘʭ ʪʘʡʤ-ʘʫʪʘ") 

    except SdkError: 

        log.exception("ʂʦʤʘʥʜʘ SDK ʟʘʚʝʨʰʠʣʘʩʴ ʦʰʠʙʢʦʡ") 

    except Exception: 

        log.exception("ʅʝʧʨʝʜʚʠʜʝʥʥʘʷ ʦʰʠʙʢʘ ʧʨʠʣʦʞʝʥʠʷ") 

    finally: 

        robot.clear_all_handlers() 

        robot.disconnect() 

 

 

if  __name__ == "__main__": 

    main() 

4 SDK C++ 

4.1 ʊʨʝʙʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ C++ 

ʄʘʥʠʧʫʣʷʪʦʨ ʠ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʨʫʛ ʜʨʫʛʫ ʧʦ ʩʝʪʠ (ʣʦʢʘʣʴʥʦ 

ʠʣʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ). 

SDK ʪʨʝʙʫʝʪ ʢʦʤʧʠʣʷʪʦʨ ʠ ʩʠʩʪʝʤʫ ʩʙʦʨʢʠ CMake. ʊʨʝʙʦʚʘʥʠʝ ʢ 

ʢʦʤʧʠʣʷʪʦʨʫ: ʢʦʤʧʠʣʷʪʦʨ ʩ ʧʦʜʜʝʨʞʢʦʡ C++17 (GCC 9+, Clang 10+, MSVC 2019+). 

ɹʠʙʣʠʦʪʝʢʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ. 

4.1.1 ʇʨʦʚʝʨʢʘ ʢʦʤʧʠʣʷʪʦʨʘ 

g++ --version 

# ʦʞʠʜʘʝʪʩʷ ʚʝʨʩʠʷ 9 ʠʣʠ ʚʳʰʝ 
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4.1.2 ʉʪʨʫʢʪʫʨʘ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ SDK 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ SDK, ʚ ʢʦʨʥʝʚʦʡ ʧʘʧʢʝ ʥʘʭʦʜʠʪʩʷ ʢʘʪʘʣʦʛ install ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʩʪʨʫʢʪʫʨʦʡ: 

install/ 

ƊƄƄ include/ 

ƅ   ƊƄƄ pm_sdk/           # ɿʘʛʦʣʦʚʦʯʥʳʝ ʬʘʡʣʳ SDK 

ƅ   ƅ   ƊƄƄ manipulator.hpp 

ƅ   ƅ   ƊƄƄ types.hpp 

ƅ   ƅ   ƊƄƄ debug_logger.hpp 

ƅ   ƅ   ƈƄƄ nlohmann/     # JSON ʙʠʙʣʠʦʪʝʢʘ 

ƅ   ƈƄƄ mqtt/             # ɿʘʛʦʣʦʚʦʯʥʳʝ ʬʘʡʣʳ Paho MQTT 

ƊƄƄ lib/ 

ƅ   ƊƄƄ libpm_sdk.a       # ʉʪʘʪʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ SDK 

ƅ   ƊƄƄ libpaho-mqttpp3.so    # Paho MQTT C++ ʙʠʙʣʠʦʪʝʢʘ 

ƅ   ƈƄƄ libpaho-mqtt3*.so     # Paho MQTT C ʙʠʙʣʠʦʪʝʢʠ 

ƈƄƄ bin/ 

    ƈƄƄ MQTTVersion       # ʋʪʠʣʠʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ MQTT 

4.1.3 ʇʦʜʢʣʶʯʝʥʠʝ SDK ʢ ʧʨʦʝʢʪʫ 

ʇʨʠʤʝʨ CMakeLists.txt ʜʣʷ ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ: 

cmake_minimum_required(VERSION 3.10) 

project(sdk_demo) 

 

set(CMAKE_CXX_STANDARD 17) 

 

include_directories(${CMAKE_SOURCE_DIR}/../install/include) 

link_directories(${CMAKE_SOURCE_DIR}/../install/lib) 

 

add_executable(${PROJECT_NAME} main.cpp) 
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target_link_libraries(${PROJECT_NAME} 

    pm_sdk 

    paho-mqttpp3 

    paho-mqtt3as 

  ) 

4.2 ʊʠʧʳ ʢʦʤʘʥʜ 

SDK ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʢʦʤʘʥʜ ʜʣʷ ʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: 

ῐ ʩʠʥʭʨʦʥʥʳʝ ï ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʦʯʝʨʝʜʠ ʠ ʙʣʦʢʠʨʫʶʪ ʚʳʧʦʣʥʝʥʠʝ ʜʦ 

ʟʘʚʝʨʰʝʥʠʷ. ʇʨʠʥʠʤʘʶʪ ʧʘʨʘʤʝʪʨ throwException (ʧʦ ʫʤʦʣʯʘʥʠʶ true). 

ῐ ʘʩʠʥʭʨʦʥʥʳʝ ï ʥʝ ʙʣʦʢʠʨʫʶʪ ʚʳʧʦʣʥʝʥʠʝ; ʠʤʝʶʪ ʩʫʬʬʠʢʩ Async ʠ ʧʨʠʥʠʤʘʶʪ 

callback-ʬʫʥʢʮʠʶ. 

ῐ ʤʩʪʨʠʤʠʥʛʦʚʳʝ ï ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʣʳʤʠ ʰʘʛʘʤʠ (ʩʢʦʨʦʩʪʠ, ʧʦʟʳ, 

ʩʫʩʪʘʚʳ). 

ῐ ʧʦʜʧʠʩʢʠ ï ʜʣʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʯʝʨʝʟ 

Subscribe/Unsubscribe. 

ɺʘʞʥʦ! ʅʝ ʚʩʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʘʩʠʥʭʨʦʥʥʳʝ ʚʝʨʩʠʠ. ʅʘʧʨʠʤʝʨ: 

ῐ GetControl() ï ʪʦʣʴʢʦ ʩʠʥʭʨʦʥʥʳʡ; 

ῐ Connect() ï ʪʦʣʴʢʦ ʩʠʥʭʨʦʥʥʳʡ; 

ῐ CancelCommand() ï ʪʦʣʴʢʦ ʩʠʥʭʨʦʥʥʳʡ; 

ῐ GetCartesianCoordinates() ï ʪʦʣʴʢʦ ʩʠʥʭʨʦʥʥʳʡ (ʥʦ ʝʩʪʴ ʘʩʠʥʭʨʦʥʥʘʷ 

ʧʦʜʧʠʩʢʘ SubscribeCartesianCoordinates). 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʘʥʜ ʜʚʠʞʝʥʠʷ (MoveToAngles, MoveToCoordinates ʠ ʜʨ.) ʠʤʝʶʪ 

ʢʘʢ ʩʠʥʭʨʦʥʥʳʝ, ʪʘʢ ʠ ʘʩʠʥʭʨʦʥʥʳʝ ʚʝʨʩʠʠ. ɺʩʝʛʜʘ ʧʨʦʚʝʨʷʡʪʝ ʥʘʣʠʯʠʝ ʩʫʬʬʠʢʩʘ Async 

ʚ ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʘʭ. 

4.2.1 ʇʨʠʤʝʨʳ ʚʳʟʦʚʦʚ 

// ʉʠʥʭʨʦʥʥʳʡ ʚʳʟʦʚ (ʙʣʦʢʠʨʫʶʱʠʡ) 

manipulator.GetControl(); 

manipulator.MoveToAngles(angles); 
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// ɸʩʠʥʭʨʦʥʥʳʡ ʚʳʟʦʚ (ʩ callback) 

manipulator.MoveToAnglesAsync(angles, [](CommandResult result) { 

    if (result.GetState()) { 

        std::cout << "ɼʚʠʞʝʥʠʝ ʟʘʚʝʨʰʝʥʦ" << std::endl; 

    }  

});  

 

// ʘʩʠʥʭʨʦʥʥʘʷ ʧʦʜʧʠʩʢʘ ʥʘ ʩʦʩʪʦʷʥʠʷ 

manipulator.SubscribeCartesianCoordinates([](const nlohmann::json& data) { 

    std::cout << ñʂʦʦʨʜʠʥʘʪʳ ʦʙʥʦʚʣʝʥʳ: ñ << data.dump() << std::endl; 

});  

4.2.2 ʋʧʨʘʚʣʝʥʠʝ ʣʦʛʠʨʦʚʘʥʠʝʤ 

ɼʣʷ ʦʪʣʘʜʢʠ SDK ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʣʦʛʠʨʦʚʘʥʠʷ: 

// ʇʦʜʢʣʶʯʠʪʴ ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ 

#include "pm_sdk/debug_logger.hpp" 

 

// ɺʢʣʶʯʠʪʴ ʚʩʝ ʣʦʛʠ 

DebugLogger::SetEnable(LogEntity::ALL, true); 

 

// ɺʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʣʦʛʠ SDK 

DebugLogger::SetEnable(LogEntity::SDK, true); 

 

// ɺʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʣʦʛʠ MQTT 

DebugLogger::SetEnable(LogEntity::MQTT, true); 

 

// ʆʪʢʣʶʯʠʪʴ ʚʩʝ ʣʦʛʠ  

DebugLogger::SetEnable(LogEntity::ALL, false); 

ɼʘʣʝʝ ʚ ʧʨʠʤʝʨʘʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʥʭʨʦʥʥʳʝ ʤʝʪʦʜʳ, ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ. 
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4.3 ʇʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ (ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ) 

ʉʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʳ ʫʜʦʙʥʦ ʨʘʟʙʠʪʴ ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʙʣʦʢʠ: 

1. ʇʦʜʢʣʶʯʝʥʠʝ ʟʘʛʦʣʦʚʦʯʥʳʭ ʬʘʡʣʦʚ SDK. 

2. ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʥʝʤʫ. 

3. ɿʘʭʚʘʪ ʫʧʨʘʚʣʝʥʠʷ. 

4. ʆʩʥʦʚʥʦʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥʠʷ (ʜʚʠʞʝʥʠʷ, ʯʪʝʥʠʝ ʜʘʥʥʳʭ). 

5. ʆʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʝʥʠʡ. 

ʅʠʞʝ ï ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʤʝʨ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʟʘʭʚʘʪʘ ʫʧʨʘʚʣʝʥʠʷ. 

#include "pm_sdk/manipulator.hpp" 

#include <iostream> 

 

int main() { 

    using namespace pb_sdk; 

     

    std::string host = "192.168.88.182";  // IP ʤʘʥʠʧʫʣʷʪʦʨʘ 

    std::string client_id = "122";         // ID ʢʣʠʝʥʪʘ 

    std::string login = "13";              // ʃʦʛʠʥ 

    std::string password = "14";            // ʇʘʨʦʣʴ 

 

    try {  

        M13 manipulator(host, client_id, login, password); 

        manipulator.Connect(); 

         

        if (manipulator.GetControl()) { 

            std::cout << "ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʦ! " << std::endl; 

        }  

    } catch (const std::exception& e) { 

        std::cerr << "ʆʰʠʙʢʘ: " << e.what() << std::endl; 

    }  
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    return 0; 

}  

4.3.1 ʆʩʥʦʚʥʦʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥʠʷ (ʜʚʠʞʝʥʠʷ, ʯʪʝʥʠʝ ʜʘʥʥʳʭ) 

ʆʩʥʦʚʥʦʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥʠʷ (ʜʚʠʞʝʥʠʷ, ʯʪʝʥʠʝ ʜʘʥʥʳʭ) ʦʧʠʩʘʥ ʚ ʪʘʙʣʠʮʝ 52. 

ʊʘʙʣʠʮʘ 52 ï ʆʩʥʦʚʥʦʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥʠʷ (ʜʚʠʞʝʥʠʷ, ʯʪʝʥʠʝ ʜʘʥʥʳʭ) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

ʂʦʤʘʥʜʳ ʧʝʨʝʤʝʱʝʥʠʷ 

MoveToAngles ʇʝʨʝʤʝʱʘʝʪ 

ʤʘʥʠʧʫʣʷʪʦʨ 

ʧʦ ʫʛʣʘʤ 

ʰʝʩʪʠ 

ʩʫʩʪʘʚʦʚ: 

shoulder_pan_j

oint, 

shoulder_lift_j

oint, 

elbow_joint, 

wrist_1_joint, 

wrist_2_joint, 

wrist_3_joint 

manipulator.Mo

veToAngles(ang

les); 

ῐ angles.m_ 

position ï 

JointPositions 

ʜʣʷ 6 

ʩʫʩʪʘʚʦʚ 

[ʨʘʜ]; 

ῐ angles.m_velo

cities ï 

JointVelocities 

ʜʣʷ 6 

ʩʫʩʪʘʚʦʚ 

[ʨʘʜ/ʩ]; 

ῐ angles.m_ 

velocityFactor 

ï 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʢʦʨʦʩʪʠ 0.0ï

1.0; 

ῐ angles.m_ 

acceleration 

Factor ï 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʢʦʨʝʥʠʷ 

0.0..1.0; 

ῐ timeout_secon

ds ï 

ʦʧʮʠʦʥʘʣʴʥʳ

ʡ ʪʘʡʤʘʫʪ 

ʦʧʝʨʘʮʠʠ; 

ῐ throw_error ï 

ʦʧʮʠʦʥʘʣʴʥʳ

ʡ ʬʣʘʛ 

ʚʳʙʨʘʩʳʚʘʥʠ

 ̫ʠʩʢʣʶʯʝʥʠʷ 

#include 

"pm_sdk/types.hpp" 

 

MoveAnglesM13Para

ms angles( 

    JointPositions(0.0, -

1.57, 1.57, 0.0, 1.57, 

0.0),  // ʫʛʣʳ 6 

ʩʫʩʪʘʚʦʚ [ʨʘʜ] 

    JointVelocities(0.0, 

0.0, 0.0, 0.0, 0.0, 0.0)      

// ʩʢʦʨʦʩʪʠ [ʨʘʜ/ʩ] 

); 

 

angles.m_velocityFact

or = 0.1;        // 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʢʦʨʦʩʪʠ 

angles.m_acceleration

Factor = 0.1;    // 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʢʦʨʝʥʠʷ 

 

manipulator.MoveTo

Angles(angles); 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

MoveTo 

Coordinates 

ɼʚʠʞʝʥʠʝ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ 

manipulator.Mo

veToCoordinate

s(coords); 

ῐ coords.positio

n ï ʦʙʲʝʢʪ 

Position(x, y, 

z); 

ῐ coords. 

orientation ï 

ʦʙʲʝʢʪ 

Orientation(x, 

y, z, w); 

ῐ coords.velocit

y_ 

scaling_factor 

ï 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʢʦʨʦʩʪʠ; 

ῐ coords. 

acceleration_ 

scaling_ factor 

ï 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʢʦʨʝʥʠʷ; 

ῐ coords.planner

_ type ï ʪʠʧ 

ʧʣʘʥʠʨʦʚʱʠʢ

ʘ, ʧʦ 

ʫʤʦʣʯʘʥʠʶ 

PlannerType:: 

LIN; 

ῐ coords.timeout

_ seconds ï 

ʪʘʡʤʘʫʪ 

ʦʞʠʜʘʥʠʷ; 

ῐ coords.throw_ 

error ï 

ʚʳʙʨʘʩʳʚʘʪʴ 

ʠʩʢʣʶʯʝʥʠʝ 

ʧʨʠ ʦʰʠʙʢʝ 

#include 

"pm_sdk/types.hpp" 

 

MoveCoordinatesPara

ms coords( 

    Position(0.5, 0.0, 

0.3),          // x, y, z 

    Orientation(0, 0, 0, 

1.0),        // x, y, z, w 

(ʢʚʘʪʝʨʥʠʦʥ) 

    0.1,                              // 

velocity_scaling_facto

r 

    0.1                               // 

acceleration_scaling_f

actor 

); 

 

manipulator.MoveToC

oordinates(coords); 

MoveArc ɼʚʠʞʝʥʠʝ ʧʦ 

ʜʫʛʝ 

manipulator.Mo

veArc(arc); 

ῐ arc.target ï 

ʮʝʣʝʚʘʷ ʪʦʯʢʘ 

ʜʫʛʠ; 

ῐ arc.center_arc 

ï ʮʝʥʪʨ ʜʫʛʠ; 

ῐ arc.step ï ʰʘʛ 

ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ʜʫʛʠ; 

#include 

"pm_sdk/types.hpp" 

 

// ʉʦʟʜʘʝʤ ʮʝʣʝʚʫʶ 

ʪʦʯʢʫ ʠ ʮʝʥʪʨ ʜʫʛʠ 

MoveArcParams::Tar

get target( 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

ῐ arc.count_poin

t_ arc ï ʯʠʩʣʦ 

ʪʦʯʝʢ 

ʘʧʧʨʦʢʩʠʤʘʮ

ʠʠ; 

ῐ arc.max_veloc

ity_scaling_fa

ctor ï 

ʤʘʢʩʠʤʘʣʴʥʳ

ʡ ʤʘʩʰʪʘʙ 

ʩʢʦʨʦʩʪʠ; 

ῐ arc.max_accel

eration_scalin

g_ factor ï 

ʤʘʢʩʠʤʘʣʴʥʳ

ʡ ʤʘʩʰʪʘʙ 

ʫʩʢʦʨʝʥʠʷ 

    Position(0.25, -0.1, 

0.25),   // x, y, z 

ʮʝʣʝʚʦʡ ʪʦʯʢʠ 

    Orientation(0, 0, 0, 

1)        // ʦʨʠʝʥʪʘʮʠʷ 

); 

 

MoveArcParams::Cen

terArc center( 

    Position(0.15, 0.0, 

0.20),     // x, y, z 

ʮʝʥʪʨʘ ʜʫʛʠ 

    Orientation(0, 0, 0, 

1) 

); 

 

// ʉʦʟʜʘʝʤ ʧʘʨʘʤʝʪʨʳ 

ʜʫʛʠ 

MoveArcParams arc( 

    target,           // 

ʮʝʣʝʚʘʷ ʪʦʯʢʘ 

    center,           // ʮʝʥʪʨ 

ʜʫʛʠ 

    0.05,             // step - 

ʰʘʛ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 

    50,               // 

count_point_arc - 

ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ 

    0.5,              // 

max_velocity_scaling

_factor 

    0.5               // 

max_acceleration_scal

ing_factor 

); 

 

manipulator.MoveArc

(arc); 

ʉʪʨʠʤʠʥʛ 

SetServoTwistM

ode / 

SetServoPoseM

ode / 

SetServoJointJo

gMode 

ʇʝʨʝʢʣʶʯʝʥʠ

ʝ ʨʝʞʠʤʘ 

ʩʪʨʠʤʠʥʛʘ: 

ʩʢʦʨʦʩʪʠ 

(TWIST), ʧʦʟʘ 

(POSE), 

manipulator.Set

ServoTwistMod

e();      // ɼʣʷ 

ʩʢʦʨʦʩʪʠ 

 

ï // ʈʝʞʠʤʳ 

manipulator.SetServo

TwistMode();      // ɼʣʷ 

ʩʢʦʨʦʩʪʠ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

ʩʫʩʪʘʚʳ 

(JOINT_JOG). 

ʈʝʞʠʤ 

ʚʳʙʠʨʘʝʪʩʷ ʜʦ 

ʦʪʧʨʘʚʢʠ 

ʩʪʨʠʤʠʥʛʦʚʳʭ 

ʢʦʤʘʥʜ 

manipulator.Set

ServoPoseMode

();       // ɼʣʷ 

ʧʦʟʳ 

 

manipulator.Set

ServoJointJogM

ode();   // ɼʣʷ 

ʩʫʩʪʘʚʦʚ 

manipulator.SetServo

PoseMode();       // ɼʣʷ 

ʧʦʟʳ 

manipulator.SetServoJ

ointJogMode();   // ɼʣʷ 

ʩʫʩʪʘʚʦʚ 

StreamJoint 

Positions 

ʉʪʨʠʤʠʥʛ 

ʩʫʩʪʘʚʦʚ (6 

ʦʩʝʡ) 

manipulator.Stre

amJointPositions

(positions, 

velocities); 

ῐ positions: 

JointPositions 

ʜʣʷ 6 

ʩʫʩʪʘʚʦʚ; 

ῐ velocities: 

JointVelocities 

ʜʣʷ 6 

ʩʫʩʪʘʚʦʚ 

// ɺʢʣʶʯʘʝʤ ʨʝʞʠʤ 

JOINT_JOG 

manipulator.SetServoJ

ointJogMode(); 

 

JointPositionsM13 

positions(0.5, 1.0, 0.8, 

0.2, 0.1, 0.15);    // 

ʫʛʣʳ 6 ʩʫʩʪʘʚʦʚ 

JointVelocitiesM13 

velocities(0.2, 0.1, 

0.15, 0.05, 0.05, 0.05); 

// ʩʢʦʨʦʩʪʠ 

 

manipulator.StreamJoi

ntPositions(positions, 

velocities); 

StreamCartesian

Velocities 

ʉʪʨʠʤʠʥʛ 

ʩʢʦʨʦʩʪʝʡ 

manipulator.Stre

amCartesianVel

ocities(linear, 

angular); 

ῐ linear ï 

ʦʙʲʝʢʪ 

LinearVelocit

y(x, y, z); 

ῐ angular ï 

ʦʙʲʝʢʪ 

AngularVeloci

ty(rx, ry, rz) 

// ɺʢʣʶʯʘʝʤ ʨʝʞʠʤ 

TWIST 

manipulator.SetServo

TwistMode(); 

 

LinearVelocity 

linear{0.02, 0, 0}; 

AngularVelocity 

angular{0, 0, 0.01}; 

manipulator.StreamCa

rtesianVelocities(linea

r, angular); 

Stream 

Coordinates 

ʉʪʨʠʤʠʥʛ 

ʧʦʟʳ 

manipulator.Stre

amCoordinates 

(pos, orient); 

ῐ pos ï ʦʙʲʝʢʪ 

Position(x, y, 

z); 

ῐ orient ï 

ʦʙʲʝʢʪ 

// ɺʢʣʶʯʘʝʤ ʨʝʞʠʤ 

POSE 

manipulator.SetServo

PoseMode(); 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

Orientation(x, 

y, z, w) 

Position pos(0.5, 0.0, 

0.3); 

Orientation orient(0, 0, 

0, 1); 

manipulator.StreamCo

ordinates(pos, orient); 

ʇʨʦʛʨʘʤʤʳ 

RunProgram ɿʘʧʫʩʢʘʝʪ 

ʛʦʪʦʚʫʶ 

ʧʨʦʛʨʘʤʤʫ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨʝ 

manipulator.Run

Program("m13/ 

default"); 

name ï ʥʘʟʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʳ; 

manipulator.RunProgr

am("m13/default"); 

RunProgram 

JSON 

ɿʘʧʫʩʢʘʝʪ 

ʧʨʦʛʨʘʤʤʫ, 

ʩʬʦʨʤʠʨʦʚʘʥʥ

ʫʶ ʚ ʚʠʜʝ 

JSON-

ʩʮʝʥʘʨʠʷ 

manipulator.Run

ProgramJSON("

program_1", 

program_json); 

ῐ name ï 

ʥʘʟʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʳ; 

ῐ program ï 

JSON-ʦʙʲʝʢʪ 

nlohmann::jso

n ʩ ʢʦʨʥʝʚʳʤ 

ʢʣʶʯʦʤ Root 

nlohmann::json 

program_json = { /* ... 

*/ };  

manipulator.RunProgr

amJSON("program_1"

, program_json); 

RunPythonProgr

am 

ɿʘʧʫʩʢʘʝʪ 

Python-ʢʦʜ 

ʧʨʷʤʦ ʥʘ 

ʤʘʥʠʧʫʣʷʪʦʨʝ 

PythonProgram 

py("print('Hello 

from M13!') "); 

auto result = 

manipulator.Run

PythonProgram 

(py); 

ῐ py.code ï 

ʩʪʨʦʢʘ ʩ 

Python-

ʢʦʜʦʤ. 

ῐ py.env_name 

ï ʠʤʷ 

ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʦʢʨʫʞʝʥʠʷ, 

ʦʧʮʠʦʥʘʣʴʥʦ; 

ῐ py.python_ 

version ï 

ʚʝʨʩʠʷ 

Python, 

ʦʧʮʠʦʥʘʣʴʥʦ; 

ῐ py.requiremen

ts ï ʩʧʠʩʦʢ 

ʟʘʚʠʩʠʤʦʩʪʝʡ

, ʦʧʮʠʦʥʘʣʴʥʦ 

PythonProgram 

py("print('Hello from 

M13!') "); 

auto result = 

manipulator.RunPytho

nProgram(py); 

ʆʩʪʘʥʦʚʢʘ ʜʚʠʞʝʥʠʡ 

StopMovement ʆʩʪʘʥʦʚʢʘ 

ʚʩʝʛʦ 

ʜʚʠʞʝʥʠʷ 

manipulator.Sto

pMovement(); 

ï manipulator.StopMov

ement(); 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

ʉʦʩʪʦʷʥʠʷ ʠ ʜʘʥʥʳʝ ï ʤʝʪʦʜʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʦʜʧʠʩʦʢ. ɺʩʝ 

ʤʝʪʦʜʳ ʚʦʟʚʨʘʱʘʶʪ nlohmann::json 

GetJointStates / 

GetHomePositio

n / 

GetCartesianCo

ordinates / 

GetManipulatorI

nfo / 

GetCoordinateLi

mits / 

GetHardwareErr

or 

ʉʠʥʭʨʦʥʥʦʝ 

ʧʦʣʫʯʝʥʠʝ 

ʜʘʥʥʳʭ 

manipulator.Get

JointStates(); 

 

manipulator.Get

HomePosition(); 

 

manipulator.Get

CartesianCoordi

nates(); 

 

manipulator.Get

ManipulatorInfo

(); 

 

manipulator.Get

CoordinateLimit

s(); 

 

manipulator.Get

HardwareError()

; 

ï // ʊʝʢʫʱʠʝ ʫʛʣʳ 

ʩʫʩʪʘʚʦʚ (6 ʟʥʘʯʝʥʠʡ) 

auto joint_states = 

manipulator.GetJointS

tates(); 

std::cout << "ʋʛʣʳ 

ʩʫʩʪʘʚʦʚ: " << 

joint_states.dump(2) 

<< std::endl; 

 

// ɼʦʤʘʰʥʷʷ ʧʦʟʠʮʠʷ 

auto home_pos = 

manipulator.GetHome

Position(); 

std::cout << 

"ɼʦʤʘʰʥʷʷ ʧʦʟʠʮʠʷ: 

" << 

home_pos.dump(2) << 

std::endl; 

 

// ʊʝʢʫʱʠʝ 

ʢʦʦʨʜʠʥʘʪʳ X, Y, Z 

auto coords = 

manipulator.GetCartes

ianCoordinates(); 

std::cout << 

"ʂʦʦʨʜʠʥʘʪʳ: " << 

coords.dump(2) << 

std::endl; 

 

// ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʤʘʥʠʧʫʣʷʪʦʨʝ 

auto manip_info = 

manipulator.GetManip

ulatorInfo(); 

std::cout << 

"ʀʥʬʦʨʤʘʮʠʷ: " << 

manip_info.dump(2) 

<< std::endl; 

 

// ʆʛʨʘʥʠʯʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

auto limits = 

manipulator.GetCoord

inateLimits(); 

std::cout << 

"ʆʛʨʘʥʠʯʝʥʠʷ: " << 

limits.dump(2) << 

std::endl; 

 

// ʆʰʠʙʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

auto errors = 

manipulator.GetHard

wareError(); 

std::cout << "ʆʰʠʙʢʠ: 

" << errors.dump(2) 

<< std::endl; 

SubscribeCartesi

anCoordinates / 

SubscribeJointSt

ates / 

SubscribeGPIO

States / 

SubscribeCoordi

nateLimits / 

SubscribeManip

ulatorInfo / 

SubscribeHardw

areError 

ʇʦʜʧʠʩʢʘ ʥʘ 

ʦʙʥʦʚʣʝʥʠʷ 

manipulator.Sub

scribeCartesianC

oordinates 

 

manipulator.Sub

scribeJointStates 

 

manipulator.Sub

scribeGPIOState

s 

 

manipulator.Sub

scribeCoordinate

Limits 

 

manipulator.Sub

scribeManipulat

orInfo 

 

manipulator.Sub

scribeHardware

Error 

ï // ʇʦʜʧʠʩʢʘ ʥʘ 

ʢʦʦʨʜʠʥʘʪʳ 

manipulator.Subscribe

CartesianCoordinates(

[](const 

nlohmann::json& data) 

{  

    std::cout << 

"ʂʦʦʨʜʠʥʘʪʳ 

ʦʙʥʦʚʣʝʥʳ: " << 

data.dump() << 

std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʦʚ 

manipulator.Subscribe

JointStates([](const 

nlohmann::json& data) 

{  

    std::cout << "ʋʛʣʳ 

ʩʫʩʪʘʚʦʚ ʦʙʥʦʚʣʝʥʳ: 

" << data.dump() << 

std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ 

ʩʦʩʪʦʷʥʠʝ GPIO 



 

III -15 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

manipulator.Subscribe

GPIOStates([](const 

nlohmann::json& data) 

{  

    std::cout << "GPIO 

ʦʙʥʦʚʣʝʥʦ: " << 

data.dump() << 

std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ 

ʦʛʨʘʥʠʯʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ 

manipulator.Subscribe

CoordinateLimits([](c

onst nlohmann::json& 

data) { 

    std::cout << 

"ʆʛʨʘʥʠʯʝʥʠʷ: " << 

data.dump() << 

std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʤʘʥʠʧʫʣʷʪʦʨʝ 

manipulator.Subscribe

ManipulatorInfo([](co

nst nlohmann::json& 

data) { 

    std::cout << 

"ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʤʘʥʠʧʫʣʷʪʦʨʝ: " << 

data.dump() << 

std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ 

ʦʰʠʙʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

manipulator.Subscribe

HardwareError([](con

st nlohmann::json& 

data) { 

    std::cout << 

"ʆʰʠʙʢʘ: " << 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

data.dump() << 

std::endl; 

});  

UnsubscribeCart

esianCoordinate

s / 

UnsubscribeJoin

tStates / 

UnsubscribeGPI

OStates / 

UnsubscribeCoo

rdinateLimits / 

UnsubscribeMa

nipulatorInfo / 

UnsubscribeHar

dwareError 

ʆʪʧʠʩʢʘ ʦʪ 

ʦʙʥʦʚʣʝʥʠʡ 

manipulator.Uns

ubscribeCartesia

nCoordinates(); 

manipulator.Uns

ubscribeJointSta

tes(); 

manipulator.Uns

ubscribeGPIOSt

ates(); 

manipulator.Uns

ubscribeCoordin

ateLimits(); 

manipulator.Uns

ubscribeManipul

atorInfo(); 

manipulator.Uns

ubscribeHardwa

reError(); 

ï manipulator.Unsubscri

beCartesianCoordinate

s(); 

manipulator.Unsubscri

beJointStates(); 

manipulator.Unsubscri

beGPIOStates(); 

manipulator.Unsubscri

beCoordinateLimits(); 

manipulator.Unsubscri

beManipulatorInfo(); 

manipulator.Unsubscri

beHardwareError(); 

ɺʘʞʥʦ! ɼʣʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʘʪʴ 

(ʥʘʧʨʠʤʝʨ, ʠʤʝʪʴ ʮʠʢʣ ʠʣʠ ʦʞʠʜʘʥʠʝ), ʯʪʦʙʳ ʫʩʧʝʚʘʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʭʦʜʷʱʠʝ ʩʦʦʙʱʝʥʠʷ. 

ʇʦʜʧʠʩʢʠ ʨʘʙʦʪʘʶʪ ʚ ʬʦʥʦʚʦʤ ʧʦʪʦʢʝ ʠ ʚʳʟʳʚʘʶʪ ʚʘʰ callback ʧʨʠ ʢʘʞʜʦʤ ʦʙʥʦʚʣʝʥʠʠ 

ʜʘʥʥʳʭ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨʝ 

SetJointLimits ʋʩʪʘʥʦʚʢʘ 

ʧʨʝʜʝʣʦʚ 

ʩʫʩʪʘʚʦʚ. 

ʆʰʠʙʢʠ 

ʚʦʟʚʨʘʱʘʶʪʩʷ 

ʚ ʬʦʨʤʘʪʝ 

JSON: {"type": 

id, "message": 

"..."}  

manipulator.SetJ

ointLimits(limits

); 

ï // ʋʩʪʘʥʦʚʢʘ 

ʦʛʨʘʥʠʯʝʥʠʡ 

ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ 

ʜʣʷ ʩʫʩʪʘʚʦʚ 

std::vector limits = { 

    

JointLimit(ñshoulder_

pan_joint", 2.0, 3.0), 

    

JointLimit("shoulder_l

ift_joint", 1.5, 2.5), 

    

JointLimit("elbow_joi

nt", 2.0, 3.0), 

    

JointLimit("wrist_1_jo

int", 2.5, 3.5), 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʘʨʘʤʝʪʨʳ ʇʨʠʤʝʨ 

    

JointLimit("wrist_2_jo

int", 2.5, 3.5), 

    

JointLimit("wrist_3_jo

int", 2.5, 3.5) 

};  

 

manipulator.SetJointLi

mits(limits); 

 

// ʇʦʣʫʯʝʥʠʝ 

ʪʝʢʫʱʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ 

auto current_limits = 

manipulator.GetJointL

imits(); 

 

4.3.2 ʋʧʨʘʚʣʝʥʠʝ GPIO 

GPIO (General Purpose Input/Output) ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʮʠʬʨʦʚʳʤʠ ʚʭʦʜʘʤʠ ʠ 

ʚʳʭʦʜʘʤʠ ʤʘʥʠʧʫʣʷʪʦʨʘ. ʕʪʦ ʧʦʣʝʟʥʦ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʜʘʪʯʠʢʘʤʠ, ʩʚʝʪʦʜʠʦʜʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ GPIO ʦʧʠʩʘʥʦ ʚ ʪʘʙʣʠʮʝ 53. 

ʊʘʙʣʠʮʘ 53 ï ʋʧʨʘʚʣʝʥʠʝ GPIO 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʨʠʤʝʨ 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ 

GPIOPin ʂʦʥʬʠʛʫʨʘʮʠʷ 

GPIO ʧʠʥʘ 

 

bool result = 

manipulator.Configure

GPIOPin("gadget_digi

tal_outputs_dout2", 

false); 

bool result = 

manipulator.ConfigureGPIOP

in("gadget_digital_outputs_d

out2", false);  // false = ʚʳʭʦʜ, 

true = ʚʭʦʜ 

GetGPIO ʏʪʝʥʠʝ ʟʥʘʯʝʥʠʷ 

GPIO 

 

manipulator.GetGPIO(

"flange/digital_ports/d

igital_inputs"); 

nlohmann::json value = 

manipulator.GetGPIO("flange

/digital_ports/digital_inputs"); 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʂʦʤʘʥʜʘ ʇʨʠʤʝʨ 

SetGPIO ɿʘʧʠʩʴ ʟʥʘʯʝʥʠʷ 

GPIO 

 

SetGPIO("flange/digit

al_ports/digital_output

s", 1); 

manipulator.SetGPIO("flange

/digital_ports/digital_outputs"

, 1); 

ʈʘʙʦʪʘ ʩ ʮʠʬʨʦʚʳʤʠ ʧʦʨʪʘʤʠ 

WriteDigitalOutput ɿʘʧʠʩʴ 

ʮʠʬʨʦʚʦʛʦ 

ʚʳʭʦʜʘ 

manipulator.WriteDigi

talOutput(1, true); 

manipulator.WriteDigitalOutp

ut(1, true);   // ʂʘʥʘʣ 1, 

ʚʢʣʶʯʠʪʴ 

manipulator.WriteDigitalOutp

ut(2, false);  // ʂʘʥʘʣ 2, 

ʚʳʢʣʶʯʠʪʴ 

manipulator.WriteDigitalOutp

ut(3, true);   // ʂʘʥʘʣ 3, 

ʚʢʣʶʯʠʪʴ 

 

4.3.2.1 ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GPIO 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GPIO ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 54. 

ʊʘʙʣʠʮʘ 54 ï ʋʧʨʘʚʣʝʥʠʝ GPIO 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʇʨʠʤʝʨ 

ʂʦʥʬʠʛʫʨʘʮʠʷ GPIO ʧʠʥʘ bool result = 

manipulator.ConfigureGPIOPin("gadget_digital_outputs_dout2", 

false); 

if (result) { 

    std::cout << "ʇʠʥ gadget_digital_outputs_dout2 ʫʩʧʝʰʥʦ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥ" << std::endl; 

} else { 

    std::cout << "ʆʰʠʙʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʠʥʘ" << std::endl; 

}  

ʏʪʝʥʠʝ ʠ ʟʘʧʠʩʴ GPIO nlohmann::json input_value = 

manipulator.GetGPIO("flange/digital_ports/digital_inputs"); 

std::cout << "ʉʦʩʪʦʷʥʠʝ ʚʭʦʜʘ: " << input_value << std::endl; 

 

// ɿʘʧʠʩʴ ʚ ʧʦʨʪ 

manipulator.SetGPIO("flange/digital_ports/digital_outputs", 1); 

 

// ʇʨʦʚʝʨʢʘ ʟʘʧʠʩʠ 

nlohmann::json check_value = 

manipulator.GetGPIO("flange/digital_ports/digital_outputs"); 

std::cout << "ʉʦʩʪʦʷʥʠʝ ʚʳʭʦʜʘ: " << check_value << std::endl; 
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ʂʦʤʧʣʝʢʩʥʳʡ ʧʨʠʤʝʨ ʩ 

ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ 

#include  

#include  

 

void AutomatedProcess(M13& manipulator, Position target_pos, 

Orientation target_orient) { 

    // ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʠʥʦʚ 

    

manipulator.ConfigureGPIOPin("gadget_digital_outputs_dout1", 

false); 

    

manipulator.ConfigureGPIOPin("gadget_digital_outputs_dout2", 

true); 

     

    std::this_thread::sleep_for(std::chrono::milliseconds(500)); 

     

    // ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʦʙʲʝʢʪʘ 

    nlohmann::json sensor_value = 

manipulator.GetGPIO("flange/digital_ports/digital_inputs"); 

    if (sensor_value == 1) { 

        std::cout << "ʆʙʲʝʢʪ ʦʙʥʘʨʫʞʝʥ" << std::endl; 

         

        // ʇʝʨʝʤʝʱʝʥʠʝ ʢ ʦʙʲʝʢʪʫ 

        MoveCoordinatesParams coords(target_pos, target_orient, 

0.1, 0.1); 

        manipulator.MoveToCoordinates(coords); 

         

        // ɸʢʪʠʚʘʮʠʷ ʟʘʭʚʘʪʘ ʯʝʨʝʟ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ 

        manipulator.WriteDigitalOutput(1, true); 

         

        std::this_thread::sleep_for(std::chrono::seconds(1)); 

         

        // ɼʝʘʢʪʠʚʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ 

        manipulator.WriteDigitalOutput(1, false); 

         

        std::cout << "ʆʧʝʨʘʮʠʷ ʟʘʚʝʨʰʝʥʘ" << std::endl; 

    } else {  

        std::cout << "ʆʙʲʝʢʪ ʥʝ ʦʙʥʘʨʫʞʝʥ" << std::endl; 

    }  

}  

4.3.2.2 ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ GPIO ʥʘ M13 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ: ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPIO ʧʠʥʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ConfigureGPIOPin. 

ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ: ʫʧʨʘʚʣʷʶʪʩʷ ʧʦ ʥʦʤʝʨʘʤ ʢʘʥʘʣʦʚ ʩ ʙʫʣʝʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 
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ɺʘʞʥʦ! ʇʨʠ ʨʘʙʦʪʝ ʩ GPIO ʧʦʨʪʘʤʠ ʩʦʙʣʶʜʘʡʪʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʠ ʪʦʢʫ. 

ʅʝʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

4.3.3 ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʘʥʜ 

ɺ ʩʦʩʪʘʚʝ SDK ʧʨʝʜʦʩʪʘʚʣʝʥ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʚ ʢʘʪʘʣʦʛʝ demo. ʆʥ 

ʧʦʢʘʟʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ. 

ɼʣʷ ʩʙʦʨʢʠ ʜʝʤʦ: 

cd demo 

mkdir build 

cd build 

cmake .. 

make 

./sdk_demo 

4.3.4 Modbus ʠ RS-485 

ʄʘʥʠʧʫʣʷʪʦʨ Promobot M13 ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʘ Modbus RTU. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴ ʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʣʝʨʳ, ʧʨʠʚʦʜʳ ʠ ʜʨʫʛʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. 

4.3.4.1 ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʩʣʝʜʫʶʱʠʭ ʢʦʥʮʝʧʮʠʡ: 

ῐ ʋʩʪʨʦʡʩʪʚʦ (ModbusDevice): ʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʥʝʰʥʝʛʦ Modbus-

ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ RS-485. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ 

ʩʚʦʠʤ slave_id. 

ῐ ʉʠʛʥʘʣ (ModbusSignal): ʦʧʠʩʳʚʘʝʪ ʟʘʧʨʦʩ ʢ ʫʩʪʨʦʡʩʪʚʫ: ʬʫʥʢʮʠʶ 

(ʯʪʝʥʠʝ/ʟʘʧʠʩʴ), ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʠ ʠʥʪʝʨʚʘʣ ʦʧʨʦʩʘ 

(poll_ms). 
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ῐ ʇʘʨʘʤʝʪʨʳ ʰʠʥʳ (ModbusParameters): ʛʣʦʙʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ RS-485 

ʠʥʪʝʨʬʝʡʩʘ (ʩʢʦʨʦʩʪʴ, ʙʠʪʳ ʜʘʥʥʳʭ, ʯʝʪʥʦʩʪʴ ʠ ʪ.ʜ.). 

ῐ ʂʘʜʨʳ (ModbusFrame): ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʙʘʡʪʳ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʝʪʩʷ 

ʤʘʥʠʧʫʣʷʪʦʨ. SDK ʧʦʟʚʦʣʷʝʪ ʧʦʜʧʠʩʳʚʘʪʴʩʷ ʥʘ ʦʪʧʨʘʚʣʝʥʥʳʝ (TX) ʠ 

ʧʦʣʫʯʝʥʥʳʝ (RX) ʢʘʜʨʳ ʜʣʷ ʦʪʣʘʜʢʠ. 

SDK ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʢ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ API ʜʣʷ ʨʘʙʦʪʳ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ 

ʩʠʛʥʘʣʘʤʠ, ʪʘʢ ʠ ʥʠʟʢʦʫʨʦʚʥʝʚʳʡ ʜʣʷ ʦʪʧʨʘʚʢʠ ʩʳʨʳʭ ʜʘʥʥʳʭ. 

4.3.4.2 ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Modbus ʠ RS-485 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Modbus ʠ RS-485 ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 55. 

ʊʘʙʣʠʮʘ 55 ï ʋʧʨʘʚʣʝʥʠʝ Modbus ʠ RS-485 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

ʋʧʨʘʚʣʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘʤʠ 

ʰʠʥʳ RS-485 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʨʘʙʦʪʳ 

ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʩʪʨʦʠʪʴ 

ʧʘʨʘʤʝʪʨʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ

ʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʕʪʦ ʜʝʣʘʝʪʩʷ 

ʦʜʠʥ ʨʘʟ ʠʣʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʩʝʪʠ 

// ʇʦʜʛʦʪʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ RS-485 

nlohmann::json rs485_params = {  

    { "modbus.baudrate", 9600},            // ʉʢʦʨʦʩʪʴ, ʙʦʜ 

    { "modbus.data_bits", 8},              // ɹʠʪʳ ʜʘʥʥʳʭ 

    { "modbus.parity", "none"},            // ʏʝʪʥʦʩʪʴ: "none", 

"even", "odd" 

    { "modbus.stop_bits", 1.0},            // ʉʪʦʧ-ʙʠʪʳ 

    { "modbus.response_timeout_ms", 500},  // ʊʘʡʤʘʫʪ 

ʦʪʚʝʪʘ, ʤʩ 

    { "modbus.poll_period_ms", 100}        // ʇʝʨʠʦʜ ʦʧʨʦʩʘ 

ʩʠʛʥʘʣʦʚ, ʤʩ 

};  

 

// ʇʨʠʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

manipulator.ModbusSetParameters(rs485_params); 

ʋʧʨʘʚʣʝʥʠʝ 

ʦʧʨʦʩʦʤ 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ 

ʫʩʪʨʦʡʩʪʚ ʠ 

ʩʠʛʥʘʣʦʚ, ʦʧʨʦʩ 

ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ 

ʠʣʠ ʦʩʪʘʥʦʚʠʪʴ. 

ʕʪʦ ʛʣʦʙʘʣʴʥʘʷ 

ʢʦʤʘʥʜʘ ʜʣʷ ʚʩʝʭ 

ʜʦʙʘʚʣʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ 

// ɺʢʣʶʯʠʪʴ ʮʠʢʣʠʯʝʩʢʠʡ ʦʧʨʦʩ ʩʠʛʥʘʣʦʚ 

manipulator.ModbusTogglePolling(true); 

 

// ʆʪʢʣʶʯʠʪʴ ʦʧʨʦʩ 

manipulator.ModbusTogglePolling(false); 

ʂʦʥʬʠʛʫʨʘʮʠʷ 

Modbus-

ʋʩʪʨʦʡʩʪʚʦ 

ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʪʨʫʢʪʫʨʦʡ 

// ʉʦʟʜʘʥʠʝ ʩʠʛʥʘʣʘ ʯʪʝʥʠʷ 2-ʭ ʫʜʝʨʞʠʚʘʶʱʠʭ 

ʨʝʛʠʩʪʨʦʚ ʩ ʘʜʨʝʩʘ 1000 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

ʫʩʪʨʦʡʩʪʚ ʠ 

ʩʠʛʥʘʣʦʚ 

ModbusDevice, 

ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ 

slave_id, ʠʤʷ ʠ 

ʩʧʠʩʦʢ ʩʠʛʥʘʣʦʚ 

(ModbusSignal) 

ModbusSignal read_signal( 

    ModbusFunction::READ_HOLDING_REGISTERS, // 

ʬʫʥʢʮʠʷ ʯʪʝʥʠʷ 

    1000,                                   // ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ 

    2,                                      // ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ 

    1000                                    // ʠʥʪʝʨʚʘʣ ʦʧʨʦʩʘ (ʤʩ) 

); 

 

// ʉʦʟʜʘʥʠʝ ʩʠʛʥʘʣʘ ʟʘʧʠʩʠ ʚ ʦʜʠʥ ʨʝʛʠʩʪʨ (ʘʥʘʣʦʛʦʚʳʡ 

ʚʳʭʦʜ) 

ModbusSignal write_signal = 

ModbusSignal::CreateWriteSingleRegister( 

    2000,   // ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ 

    1234,   // ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʘʧʠʩʠ 

    0       // poll_ms = 0 (ʥʝ ʦʧʨʘʰʠʚʘʪʴ ʮʠʢʣʠʯʝʩʢʠ) 

); 

 

// ʉʙʦʨʢʘ ʫʩʪʨʦʡʩʪʚʘ ʩ slave_id = 1 

ModbusDevice device(1, "TemperatureSensor"); 

device.signals.push_back(read_signal); 

device.signals.push_back(write_signal); 

 

// ɼʦʙʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʤʘʥʠʧʫʣʷʪʦʨ 

auto result = manipulator.ModbusAddDevice(device); 

std::cout << "Device added: " << result.dump() << std::endl; 

ʊʠʧʳ ʬʫʥʢʮʠʡ Modbus: SDK ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: ʯʪʝʥʠʝ (1,2,3,4), ʟʘʧʠʩʴ 

(5,6,15,16), ʤʘʩʢʠʨʦʚʘʥʥʫʶ ʟʘʧʠʩʴ (22) ʠ ʯʪʝʥʠʝ/ʟʘʧʠʩʴ (23). ʀʩʧʦʣʴʟʫʡʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʠʟ ʧʝʨʝʯʠʩʣʝʥʠʷ ModbusFunction 

ʋʧʨʘʚʣʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘʤʠ 

SDK ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʩʧʠʩʦʢ 

ʚʩʝʭ 

ʥʘʩʪʨʦʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ 

ʫʜʘʣʷʪʴ ʠʭ 

// ʇʦʣʫʯʝʥʠʝ ʩʧʠʩʢʘ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ 

std::vector<ModbusDevice> devices = 

manipulator.ModbusListDevices(); 

for (const auto& dev : devices) { 

    std::cout << "Device ID: " << (int)dev.slave_id << ", 

Name: " << dev.name << std::endl; 

    std::cout << "  Signals count: " << dev.signals.size() << 

std::endl; 

}  

 

// ʋʜʘʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦ slave_id 

manipulator.ModbusRemoveDevice(1); 

ʆʪʧʨʘʚʢʘ 

ʧʨʦʠʟʚʦʣʴʥʳʭ 

ɼʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʛʠʙʢʦʩʪʠ ʠʣʠ 

// ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʟʘʧʨʦʩʘ (ʥʘʧʨʠʤʝʨ, Modbus 

RTU ʢʘʜʨ) 

std::vector<uint8_t> raw_data = { 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

ʜʘʥʥʳʭ ʧʦ RS-

485 

ʨʘʙʦʪʳ ʩ 

ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ 

ʤʦʞʥʦ 

ʦʪʧʨʘʚʣʷʪʴ 

ʩʳʨʦʡ ʤʘʩʩʠʚ 

ʙʘʡʪ. ʄʦʞʥʦ 

ʜʦʞʜʘʪʴʩʷ ʦʪʚʝʪʘ 

ʦʪ ʫʩʪʨʦʡʩʪʚʘ 

ʠʣʠ ʦʪʧʨʘʚʠʪʴ 

ʘʩʠʥʭʨʦʥʥʦ 

    0x01,  // slave ID 

    0x03,  // function code (read holding registers) 

    0x03, 0xE8, // start address (1000) 

    0x00, 0x02, // quantity of registers (2) 

    0xC5, 0x7E  // CRC 

};  

 

// ʆʪʧʨʘʚʢʘ ʠ ʦʞʠʜʘʥʠʝ ʦʪʚʝʪʘ (ʪʘʡʤʘʫʪ 500 ʤʩ) 

RS-485RawResponse response = 

manipulator.RS485SendRaw( 

    raw_data,   // ʜʘʥʥʳʝ 

    1,          // device_id (ʣʦʛʠʯʝʩʢʠʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʥʝ 

slave_id) 

    true,       // wait_response 

    500         // response_timeout_ms 

); 

 

if (response.success) { 

    std::cout << ñʇʦʣʫʯʝʥ ʦʪʚʝʪ: "; 

    for (auto byte : response.data) { 

        std::cout << std::hex << (int)byte << "" ; 

    }  

    std::cout << std::endl; 

} else { 

    std::cout << "ʆʰʠʙʢʘ: " << response.error << std::endl; 

}  

ʄʦʥʠʪʦʨʠʥʛ 

Modbus-ʪʨʘʬʠʢʘ 

ɼʣʷ ʦʪʣʘʜʢʠ 

ʤʦʞʥʦ 

ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ 

ʚʩʝ ʠʩʭʦʜʷʱʠʝ 

(TX) ʠ ʚʭʦʜʷʱʠʝ 

(RX) ʢʘʜʨʳ. SDK 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʣʷ ʵʪʦʛʦ 

ʢʦʣʙʵʢʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʶʪ 

ʩʪʨʫʢʪʫʨʫ 

ModbusFrame ʩ 

ʚʨʝʤʝʥʥʦʡ 

ʤʝʪʢʦʡ, 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ 

ʜʘʥʥʳʤʠ 

// ʇʦʜʧʠʩʢʘ ʥʘ ʠʩʭʦʜʷʱʠʝ ʢʘʜʨʳ 

manipulator.SubscribeModbusTx([](const ModbusFrame& 

frame) {  

    std::cout << " [TX] " << frame.ToString() << std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ ʚʭʦʜʷʱʠʝ ʢʘʜʨʳ 

manipulator.SubscribeModbusRx([](const ModbusFrame& 

frame) { 

    std::cout << " [RX] " << frame.ToString() << std::endl; 

});  

 

// ʇʦʜʧʠʩʢʘ ʥʘ ʦʰʠʙʢʠ Modbus (ʥʘʧʨʠʤʝʨ, ʦʰʠʙʢʘ CRC, 

ʪʘʡʤʘʫʪ) 

manipulator.SubscribeModbusError([](const std::string& 

error) { 

    std::cerr << "Modbus Error: " << error << std::endl; 

});  
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

 

// ʆʪʧʠʩʢʘ ʦʪ ʪʨʘʬʠʢʘ 

manipulator.UnsubscribeModbusTx(); 

manipulator.UnsubscribeModbusRx(); 

ʉʪʨʫʢʪʫʨʘ ModbusFrame ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʦʙʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʚʳʚʦʜʘ: 

ῐ frame.ToString() ï ʚʦʟʚʨʘʱʘʝʪ ʩʪʨʦʢʫ ʩ ʨʘʩʰʠʬʨʦʚʢʦʡ ʢʘʜʨʘ (ʥʘʧʨʠʤʝʨ, tx Slave 1: Read 

Holding Registers, Addr=1000, Count=2 | [01 03 03 E8 00 02 C5 7E]); 

ῐ frame.ToHex() ï ʚʦʟʚʨʘʱʘʝʪ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ. 

ɺʘʞʥʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ῐ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʧʦʜʢʣʶʯʝʥʠʝ RS-485 ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʴʥʦ (ʧʨʦʚʦʜʘ A/A+, B/B-

, GND); 

ῐ ʉʢʦʨʦʩʪʴ, ʙʠʪʳ ʜʘʥʥʳʭ ʠ ʯʝʪʥʦʩʪʴ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʜʣʷ ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʚʩʝʭ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

ῐ ʠʥʪʝʨʚʘʣʳ ʦʧʨʦʩʘ (poll_ms) ʠ ʪʘʡʤʘʫʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʘʜʝʢʚʘʪʥʦ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ 
ʫʩʪʨʦʡʩʪʚ, ʯʪʦʙʳ ʥʝ ʧʝʨʝʛʨʫʞʘʪʴ ʰʠʥʫ; 

ῐ ʜʣʷ ʜʣʠʪʝʣʴʥʳʭ ʩʝʘʥʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʭʨʦʥʥʳʝ ʚʳʟʦʚʳ ʩ ʦʙʨʘʙʦʪʢʦʡ 
ʠʩʢʣʶʯʝʥʠʡ ʜʣʷ ʥʘʜʝʞʥʦʩʪʠ. 

ʇʦʣʥʳʡ ʧʨʠʤʝʨ: 

ʦʧʨʦʩ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ 

ʥʘʩʪʨʦʡʢʘ 

ʧʘʨʘʤʝʪʨʦʚ 

ʰʠʥʳ, 

ʜʦʙʘʚʣʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʩʠʛʥʘʣʦʤ ʯʪʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ 

ʨʫʯʥʦʡ ʦʧʨʦʩ 

#include "pm_sdk/manipulator.hpp" 

#include <iostream> 

#include <thread> 

 

int main() { 

    using namespace pb_sdk; 

 

    M13 robot("192.168.88.182", "sdk_client", "13", "14"); 

    robot.Connect(); 

    robot.GetControl(); 

 

    // 1. ʅʘʩʪʨʦʡʢʘ RS-485 

    nlohmann::json params = { 

        { "modbus.baudrate", 19200}, 

        { "modbus.data_bits", 8}, 

        { "modbus.parity", "none"},  

        { "modbus.stop_bits", 1}, 

        { "modbus.response_timeout_ms", 300} 

    };  

    robot.ModbusSetParameters(params); 

 

    // 2. ʉʦʟʜʘʥʠʝ ʩʠʛʥʘʣʘ (ʯʪʝʥʠʝ 1 ʨʝʛʠʩʪʨʘ ʩ ʘʜʨʝʩʘ 300) 

    ModbusSignal temp_signal( 

        ModbusFunction::READ_HOLDING_REGISTERS, 

        300,  // ʘʜʨʝʩ 

        1,    // ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʠʩʪʨʦʚ 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨ 

        1000  // poll_ms (ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʧʨʦʩ ʢʘʞʜʫʶ 

ʩʝʢʫʥʜʫ) 

    ); 

 

    // 3. ʉʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʦʙʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘ 

    ModbusDevice temp_device(10, ñTemperatureSensorò); 

    temp_device.signals.push_back(temp_signal); 

    robot.ModbusAddDevice(temp_device); 

 

    // 4. ɺʢʣʶʯʝʥʠʝ ʮʠʢʣʠʯʝʩʢʦʛʦ ʦʧʨʦʩʘ 

    robot.ModbusTogglePolling(true); 

 

    // 5. ʇʦʜʧʠʩʢʘ ʥʘ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʯʝʨʝʟ 

ʩʠʛʥʘʣʳ) 

    // ʇʨʠʤʝʯʘʥʠʝ: ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʭʦʜʷʪ ʯʝʨʝʟ 

ʪʦʧʠʢʠ /modbus/... 

    // ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʨʘ ʧʦʜʧʠʰʝʤʩʷ ʥʘ ʪʨʘʬʠʢ RX ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ 

    robot.SubscribeModbusRx([](const ModbusFrame& 

frame) { 

        // ʇʘʨʩʠʤ ʦʪʚʝʪ, ʝʩʣʠ ʵʪʦ ʦʪʚʝʪ ʦʪ slave 10 ʩ 

ʬʫʥʢʮʠʝʡ 3 

        if (frame.data.size() >= 7 && frame.data[0] == 10 && 

frame.data[1] == 3) { 

            // ʆʙʲʝʜʠʥʷʝʤ ʜʚʘ ʙʘʡʪʘ ʚ ʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ 

            int temp_raw = (frame.data[3] << 8) | frame.data[4]; 

            float temperature = temp_raw / 10.0f; // 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʘʪʯʠʢ ʦʪʜʘʝʪ ʜʝʩʷʪʳʝ ʜʦʣʠ ʛʨʘʜʫʩʘ 

            std::cout << ñTemperature: ñ << temperature << ñ 

ÁCò << std::endl; 

        }  

    });  

 

    // 6. ʆʩʥʦʚʥʦʡ ʮʠʢʣ 

    std::this_thread::sleep_for(std::chrono::seconds(10)); 

 

    // 7. ʆʯʠʩʪʢʘ 

    robot.ModbusTogglePolling(false); 

    robot.ModbusRemoveDevice(10); 

    robot.UnsubscribeModbusRx(); 

 

    return 0; 

}  
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4.4 ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʫʡʪʝ ʦʪʣʘʜʦʯʥʳʡ ʚʳʚʦʜ: 

#include "pm_sdk/debug_logger.hpp" 

// ɺʢʣʶʯʝʥʠʝ ʚʩʝʭ ʣʦʛʦʚ 

pb_sdk::DebugLogger::SetEnable(pb_sdk::LogEntity::ALL, true); 

 

// ɺʢʣʶʯʝʥʠʝ ʪʦʣʴʢʦ SDK ʣʦʛʦʚ 

pb_sdk::DebugLogger::SetEnable(pb_sdk::LogEntity::SDK, true); 

 

// ɺʢʣʶʯʝʥʠʝ ʪʦʣʴʢʦ MQTT ʣʦʛʦʚ 

pb_sdk::DebugLogger::SetEnable(pb_sdk::LogEntity::MQTT, true); 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʜʨʦʙʥʳʭ ʣʦʛʦʚ ʦʙʨʘʪʠʪʝʩʴ ʚ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ ʧʨʝʜʧʨʠʷʪʠʷ-

ʠʟʛʦʪʦʚʠʪʝʣʷ. 

ʈʝʢʦʤʝʥʜʘʮʠʷ: ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʚʩʝ ʚʳʟʦʚʳ ʢʦʤʘʥʜ ʩʣʝʜʫʝʪ 

ʦʙʦʨʘʯʠʚʘʪʴ ʚ ʢʦʥʩʪʨʫʢʮʠʶ try/catch, ʯʪʦʙʳ ʢʦʨʨʝʢʪʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ. 


