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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʥʘʩʪʦʷʱʝʤ çʈʫʢʦʚʦʜʩʪʚʝ ʧʨʦʛʨʘʤʤʠʩʪʘè ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʧʦʨʷʜʢʘ 
ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ çʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤè (ʉʈʠʆ), ʚʭʦʜʷʱʝʡ ʚ 
ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʟʜʝʣʠʷ çʇʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ  
ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʤʝʡʩʪʚʘ 
ɹʘʛʝʪè (ʇʇ ʇʆ ʇʃʂ ɹʘʛʝʪ). 

ɼʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʟʥʘʯʝʥʠʠ ʧʨʦʛʨʘʤʤʳ, ʫʩʣʦʚʠʷʭ 
ʧʨʠʤʝʥʝʥʠʷ, ʵʣʝʤʝʥʪʘʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʨʷʜʢʝ ʨʘʟʨʘʙʦʪʢʠ 
ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʦ ʧʣʘʛʠʥʘʭ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ (ʋʉʆ).  

ʆʧʠʩʘʥ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʨʝʜʘʢʪʦʨʘʤʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʇʃʂ 
ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3-2016 ʠ ʨʝʞʠʤʦʤ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ. ʇʨʠʚʝʜʝʥʳ ʨʠʩʫʥʢʠ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʦʙʱʝʥʠʷʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʧʠʩʘʥʠʝ ʠʭ 
ʩʦʜʝʨʞʘʥʠʷ. 

ɺ ʇʨʠʣʦʞʝʥʠʠ ɸ ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʘʥʦʚʢʝ ʧʨʦʛʨʘʤʤʳ. 

ʅʘʩʪʦʷʱʝʝ çʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘè ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ 
çsrio - 1.0.15 è (çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɹʘʛʝʪ-ʇʃʂ1è (ʇʆ ʇʃʂ1)              

ʖʂʉʋ.91292-01 12 01) ʦʪ 02 ʜʝʢʘʙʨʷ 2024. 
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1. ʅɸɿʅɸʏɽʅʀɽ ʀ ʋʉʃʆɺʀʗ ʇʈʀʄɽʅɽʅʀʗ 
ʇʈʆɻʈɸʄʄʓ 

1.1. ʅʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ çʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤè (ʜʘʣʝʝ ï ʉʈʠʆ) 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʘʭ ʩʪʘʥʜʘʨʪʘ 
ʄʕʂ 61131-3-2016 ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʤʝʡʩʪʚʘ ɹʘʛʝʪ 
(ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʇʃʂ). 

ʇʨʦʛʨʘʤʤʘ ʉʈʠʆ ʚʢʣʶʯʘʝʪ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ (ʜʘʣʝʝ ï ʉʇʆ), ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ: 

ï ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʘʭ ʄʕʂ ʠ ʉʠ; 

ï ʩʦʟʜʘʥʠʝ ʢʘʨʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʝʨʝʤʝʥʥʳʤ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʇʃʂ; 

ï ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʚʝʨʠʬʠʢʘʮʠʶ ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʘʭ 

ʄʕʂ, ʉʠ; 

ï ʚʝʨʠʬʠʢʘʮʠʶ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ (ʪʝʢʩʪʦʚʦʛʦ) ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤ, 

ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʘʭ ʄʕʂ; 

ï ʢʦʣʣʝʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʉʇʆ ʜʣʷ ʇʃʂ ʚ ʬʦʨʤʘʪʝ ʧʨʦʝʢʪʦʚ (ʩʦʟʜʘʥʠʝ, 

ʤʦʜʠʬʠʢʘʮʠʷ, ʫʜʘʣʝʥʠʝ, ʠʤʧʦʨʪ, ʵʢʩʧʦʨʪ ʧʨʦʝʢʪʦʚ); 

ï ʩʠʤʫʣʷʮʠʶ ʧʨʦʛʨʘʤʤ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʃʂ; 

ï ʫʧʨʘʚʣʝʥʠʝ ʚʝʨʩʠʷʤʠ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ; 

ï ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʦʪʣʘʜʢʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʉʇʆ ʇʃʂ. 

ʇʨʦʛʨʘʤʤʘ ʉʈʠʆ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʣʘʜʢʠ ʉʇʆ: 

ï ʟʘʛʨʫʟʢʫ ʠ ʟʘʧʫʩʢ ʉʇʆ; 

ï ʫʧʨʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʠʝʤ ʉʇʆ; 

ï ʫʩʪʘʥʦʚʢʫ ʪʦʯʝʢ ʩʥʷʪʠʷ ʧʨʦʪʦʢʦʣʦʚ ʦʪʣʘʜʢʠ (ʪʨʘʩʩʳ) ʠ ʩʧʝʮʠʬʠʢʘʮʠʶ 

ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʝʥ ʧʨʦʩʤʦʪʨ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʟʥʘʯʝʥʠʡ ʚ ʵʪʠʭ ʪʦʯʢʘʭ; 

ï ʚʠʟʫʘʣʴʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ 

ʷʟʳʢʘʭ ʄʕʂ, ʠ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ; 

ï ʦʪʦʙʨʘʞʝʥʠʝ ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ; 

ï ʚʳʛʨʫʟʢʫ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʕɺʄ ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ (ʪʨʘʩʩʳ) ʠ ʧʨʦʩʤʦʪʨ 

ʧʨʦʪʦʢʦʣʘ; 

ï ʦʧʨʦʩ ʩʦʩʪʦʷʥʠʷ ʇʃʂ. 
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ɺ ʢʘʯʝʩʪʚʝ ʷʟʳʢʦʚ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, 
ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: 

ï Structured Text (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʜʘʣʝʝ ï ST); 

ï Instruction List (ʩʧʠʩʦʢ ʠʥʩʪʨʫʢʮʠʡ, ʜʘʣʝʝ ï IL) ; 

ï Function Block Diagram (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ, ʜʘʣʝʝ FBD); 

ï Ladder Diagram (ʨʝʣʝʡʥʦ-ʢʦʥʪʘʢʪʥʘʷ ʩʭʝʤʘ, ʜʘʣʝʝ ï LD); 

ï Sequential Function Chart (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ, ʜʘʣʝʝ 

SFC). 

1.2. ʋʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʕɺʄ (ʀʕɺʄ) ʩ 
ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ Intel c ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʧʨʦʮʝʩʩʦʨʘ ʥʝ ʥʠʞʝ 
1000 ʄɻʮ (64-ʙʠʪʥʳʡ) ʩ 1 ɻʙ ʆɿʋ ʠ ʥʝ ʤʝʥʝʝ 250 ʄʙ ʩʚʦʙʦʜʥʦʛʦ ʜʠʩʢʦʚʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʘʷ ʩʝʪʝʚʳʤ ʘʜʘʧʪʝʨʦʤ Ethernet, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʇʃʂ çɹʘʛʝʪ-ʇʃʂ1è. 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʕɺʄ ʜʦʣʞʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Linux 
(Astra Linux SE ʚʝʨʩʠʠ 1.7.5 çʆʨʝʣè ʠʣʠ Fedora 38 Workstation). ʇʨʠ ʫʩʪʘʥʦʚʢʝ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʦʩʥʦʚʥʦʡ ʷʟʳʢ ï ʨʫʩʩʢʠʡ.  

ɼʣʷ ʟʘʧʫʩʢʘ ʠ ʨʘʙʦʪʳ ʉʈʠʆ, ʥʝʦʙʭʦʜʠʤʘ ʥʘʣʠʯʠʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ Python 
(ʚʝʨʩʠʠ 2.7) ʩ ʥʘʙʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʙʠʙʣʠʦʪʝʢ. ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ 
ʉʈʠʆ ʥʘ ʀʕɺʄ ʧʨʠʚʝʜʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ ɸ. 
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2. ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ʇʈʆɻʈɸʄʄʓ 

ʇʨʦʛʨʘʤʤʘ ʉʈʠʆ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʠ ʚ ʨʝʞʠʤʝ 
ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʧʨʦʠʩʭʦʜʠʪ 
ʩʦʟʜʘʥʠʝ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʣʦʛʠʢʠ ʝʸ ʦʩʥʦʚʥʳʭ 
ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʠʭ ʩʚʷʟʳʚʘʥʠʝ ʩ ʚʥʝʰʥʠʤʠ ʤʦʜʫʣʷʤʠ ʋʉʆ (ʫʩʪʨʦʡʩʪʚ ʩʚʷʟʠ 
ʩ ʦʙʲʝʢʪʦʤ). ɺ ʨʝʞʠʤʝ ʠʩʧʦʣʥʝʥʠʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʪʘʝʪ ʩ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʦʡ ʥʘ ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠʣʠ ʚ ʨʝʞʠʤʝ ʩʠʤʫʣʷʮʠʠ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 
ʕɺʄ. 

ɿʘʜʘʯʝʡ ʩʨʝʜʳ ʉʈʠʆ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤ (ʉʇʆ ʇʃʂ), 
ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʘʭ ʄʕʂ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: 

ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʘʭ ʄʕʂ ʠ ʉʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʝ ʢʦʜʘ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʩʨʝʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ Beremiz; 

ï ʜʣʷ ʟʘʜʘʥʠʷ ʢʘʨʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʛʥʘʣʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʲʝʢʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʝʨʝʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤʳ ʉʇʆ ʇʃʂ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤ 

ʧʣʘʛʠʥʦʚ ʋʉʆ (ʫʩʪʨʦʡʩʪʚ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ); 

ï ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʧʨʦʛʨʘʤʤ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ ʕɺʄ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʃʂ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʨʚʠʩ ʩʠʤʫʣʷʮʠʠ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʕɺʄ (ʉʉ 

ʀʕɺʄ) ʈʉʂʖ.20513-01; 

ï ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʦʪʣʘʜʢʠ ʉʇʆ ʇʃʂ ʧʨʠʤʝʥʷʶʪʩʷ ʙʠʙʣʠʦʪʝʢʘ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ ʜʣʷ ʩʨʝʜʳ ʇʃʂ (ɹʇʇ ʇʃʂ) ʈʉʂʖ.20509-01 ʠ 

ʙʠʙʣʠʦʪʝʢʘ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ ʜʣʷ ʩʨʝʜʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʕɺʄ (ɹʇʇ ʀʕɺʄ) ʈʉʂʖ.20510-01; 

ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʝʥʠʝʤ ʉʇʆ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʨʚʠʩ ʠʩʧʦʣʥʝʥʠʷ ʜʣʷ ʇʃʂ (ʉʀ ʇʃʂ) ʈʉʂʖ.20506-01. 

 

ʇʨʦʛʨʘʤʤʘ ʉʈʠʆ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʚʦʙʦʜʥʦ 
ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ Beremiz. 
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3. ɸʈʍʀʊɽʂʊʋʈɸ ʇʈʆɻʈɸʄʄʓ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʉʈʠʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ 
ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ Beremiz, ʢʦʪʦʨʦʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʪʣʘʜʢʫ ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʘʭ ʄʕʂ ʜʣʷ ʇʃʂ 
çɹʘʛʝʪ-ʇʃʂ1è (ʖʂʉʋ.421457.002). 

ʉʈʠʆ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python 2.7 ʚ ʦʙʲʝʢʪʥʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʩʪʠʣʝ. ʂʣʘʩʩ ʛʣʘʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ï BagetIDELauncher ʥʘʩʣʝʜʫʝʪ 
ʢʣʘʩʩ BeremizIDELauncher ʠʟ ʩʦʩʪʘʚʘ ʉʇʆ Beremiz, ʜʦʧʦʣʥʷʝʪ ʝʛʦ ʥʦʚʳʤʠ 
ʬʫʥʢʮʠʷʤʠ ʠ ʧʝʨʝʦʧʨʝʜʝʣʷʝʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ: 

1) ʜʦʙʘʚʣʷʝʪ ʧʦʜʜʝʨʞʢʫ ʧʨʦʪʦʢʦʣʘ ɹʇʇ ʀʕɺʄ; 

2) ʚʢʣʶʯʘʝʪ ʚ ʉʈʠʆ ʩʨʝʜʩʪʚʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʫʩʪʨʦʡʩʪʚ ʇʃʂ, ʙʠʙʣʠʦʪʝʢ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

Modbus RTU, Modbus TCP, OPC UA, ʄʕʂ 101, ʄʕʂ 104 ʠ MLCP; 

3) ʨʝʘʣʠʟʫʝʪ ʫʜʘʣʸʥʥʳʝ ʚʳʟʦʚʳ ʢ ʩʝʨʚʠʩʫ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʇʃʂ (ʉʀ ʇʃʂ) ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʢʦʤʘʥʜ ʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʉʇʆ ʇʃʂ ʥʘ ʵʪʘʧʝ ʦʪʣʘʜʢʠ; 

4) ʨʝʘʣʠʟʫʝʪ ʣʦʢʘʣʴʥʳʝ ʠ ʫʜʘʣʸʥʥʳʝ ʚʳʟʦʚʳ ʢ ʩʝʨʚʠʩʫ ʩʠʤʫʣʷʮʠʠ ʜʣʷ ʩʨʝʜʳ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʕɺʄ (ʉʉ ʀʕɺʄ) ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʉʇʆ ʙʝʟ ʟʘʛʨʫʟʢʠ 

ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ ʥʘ ʇʃʂ; 

5) ʨʝʘʣʠʟʫʝʪ ʠʥʪʝʛʨʘʮʠʶ ʉʈʠʆ ʩ ʢʦʤʧʠʣʷʪʦʨʦʤ ʉʂʈɺ ɹʘʛʝʪ 3.3; 

6) ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨʢʫ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ ʜʣʷ ɹʘʛʝʪ ʇʃʂ1. 
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4. ʆɹʈɸʑɽʅʀɽ ʂ ʇʈʆɻʈɸʄʄɽ, ɺʍʆɼʅʓɽ ʀ 
ɺʓʍʆɼʅʓɽ ɼɸʅʅʓɽ 

ʆʙʱʘʷ ʩʭʝʤʘ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʦʪʣʘʜʢʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʆʙʦʙʱʸʥʥʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʉʈʠʆ 

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ, ʥʘʧʠʩʘʥʥʳʝ 
ʧʨʦʛʨʘʤʤʠʩʪʦʤ (ʠʥʞʝʥʝʨʦʤ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ) ʥʘ ʪʝʢʩʪʦʚʳʭ (ST, IL) ʠ/ʠʣʠ 
ʛʨʘʬʠʯʝʩʢʠʭ (FBD, SFC, LD) ʷʟʳʢʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ 
ʄʕʂ 61131-3-2016, ʦʙʲʝʜʠʥʸʥʥʳʝ ʚ ʧʨʦʝʢʪ. ʂʘʞʜʳʡ ʪʘʢʦʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 
ʬʦʨʤʘʪʝ XML ʠ ʭʨʘʥʠʪʩʷ ʚ ʬʘʡʣʝ ʬʦʨʤʘʪʘ .bgt, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ zip-ʘʨʭʠʚ ʩ 
ʦʧʮʠʦʥʘʣʴʥʦʡ ʟʘʱʠʪʦʡ ʧʘʨʦʣʝʤ ʩ ʰʠʬʨʦʚʘʥʠʝʤ AES-256. 

ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʙʠʙʣʠʦʪʝʯʥʳʝ 
ʬʘʡʣ,r ʠʩʧʦʣʥʷʝʤʳʡ ʦʙʨʘʟ ʜʣʷ ɹʘʛʝʪ ʇʃʂ1: 

1) ʬʘʡʣ <ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ>.st, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ ST, 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʜʣʷ ʚʩʝʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʨʝʩʫʨʩʦʚ, 

ʪʨʘʥʩʣʠʨʫʝʤʳʡ ʚ ʷʟʳʢ C; 

2) ʬʘʡʣʳ: config.c config.h, POUS.h, POUS.c ʠ ʬʘʡʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʩʫʨʩʘʤ, ʩʦʜʝʨʞʘʪ ʢʦʜ (ʥʘ ʷʟʳʢʝ C) ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʣʦʛʠʢʠ 

ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʨʝʩʫʨʩʦʚ ʧʨʦʝʢʪʘ; 
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3) ʬʘʡʣʳ plc _common_main . c  ʠ plc _debugger . c  ʩʦʜʝʨʞʘʱʠʝ ʢʦʜ 

ʩʧʝʮʠʬʠʯʥʳʡ ʜʣʷ ʮʝʣʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʢʦʜ ʜʣʷ ʦʪʣʘʜʢʠ ʧʨʠʢʣʘʜʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠʟ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

4) ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʜ ʜʨʘʡʚʝʨʦʚ ʥʘ ʷʟʳʢʝ ʉ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʩ ʚʥʝʰʥʠʤʠ ʤʦʜʫʣʷʤʠ ʋʉʆ; 

5) ʙʠʙʣʠʦʪʝʯʥʳʡ ʬʘʡʣ, ʢʦʤʧʠʣʠʨʫʝʤʳʡ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ C ʬʘʡʣʦʚ; 

6) ʠʩʧʦʣʥʷʝʤʳʡ ʦʙʨʘʟ ʜʣʷ ɹʘʛʝʪ ʇʃʂ1 ʩ ʚʢʣʶʯʸʥʥʳʤ ʙʠʙʣʠʦʪʝʯʥʳʤ ʬʘʡʣʦʤ. 

ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʡ C ʢʦʜ, ʩ ʧʦʤʦʱʴʶ ʉʂʈɺ ɹʘʛʝʪ 3.3 (ʖʂʉʋ.90977-01) 
ʢʦʤʧʠʣʠʨʫʝʪʩʷ ʚ ʠʩʧʦʣʥʷʝʤʳʡ ʙʠʥʘʨʥʳʡ ʬʘʡʣ, ʚʢʣʶʯʘʝʤʳʡ ʚ ʩʦʩʪʘʚ 
ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʘʡʣʘ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚ ʠʩʧʦʣʥʷʝʤʦʛʦ 
ʦʙʨʘʟʘ ʆʉ ʈɺ ɹʘʛʝʪ 2.7. 

ʅʘ ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʇʃʂ çɹʘʛʝʪ-ʇʃʂ1è) ʠʩʧʦʣʥʷʝʤʳʡ ʦʙʨʘʟ ʚ ʧʨʦʮʝʩʩʝ 
ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ï ʩ ʧʦʤʦʱʴʶ ʜʨʘʡʚʝʨʦʚ ʤʦʜʫʣʝʡ ʋʉʆ ʦʙʤʝʥʠʚʘʝʪʩʷ ʜʘʥʥʳʤʠ ʩ ʚʥʝʰʥʠʤʠ 

ʤʦʜʫʣʷʤʠ; 

ï ʩ ʧʦʤʦʱʴʶ ʜʨʘʡʚʝʨʦʚ ʧʨʦʪʦʢʦʣʦʚ ʦʙʤʝʥʠʚʘʶʪʩʷ ʜʘʥʥʳʤʠ ʩ ʚʥʝʰʥʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ; 

ï ʠʩʧʦʣʥʷʝʪ ʘʣʛʦʨʠʪʤʳ ʠ ʣʦʛʠʢʫ, ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʝʤ  

ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ ʧʨʦʝʢʪʘ; 

ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʚ ʩʠʩʪʝʤʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ; 

ï ʩʦʭʨʘʥʷʝʪ ʠ ʪʨʘʥʩʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʪʣʘʜʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʂʦʤʧʠʣʷʮʠʷ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʧʠʣʷʪʦʨʦʤ ʜʣʷ ʮʝʣʝʚʦʡ 
ʧʣʘʪʬʦʨʤʳ (ʉʂʈɺ ɹʘʛʝʪ 3.3). ɺʳʟʦʚ ʢʦʤʧʠʣʷʪʦʨʘ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʪʨʘʥʩʣʷʪʦʨ ʊʈ 
ʇʃʂ (ʈʉʂʖ.20505-01), ʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ 
ʧʨʦʛʨʘʤʤ. 

ʊʨʘʥʩʣʷʪʦʨ ʊʈ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʝʢʩʠʯʝʩʢʠʡ, ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʠ 
ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ (ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʜʝʡʩʪʚʠʡ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʰʘʛʘ 
ʦʧʠʩʘʥʦ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʊʈ ʇʃʂ) ʠ ʚ ʩʣʫʯʘʝ ʫʩʧʝʭʘ ʧʨʝʦʙʨʘʟʫʝʪ ʧʨʦʛʨʘʤʤʳ ʩ 
ʷʟʳʢʘ ʄʕʂ ʚ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ʉʠ.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʊʈ ʇʃʂ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʰʠʙʢʠ ʚ ʠʩʭʦʜʥʦʤ 
ʢʦʜʝ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʷʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʦʦʙʱʝʥʠʷ ʥʘ ʢʘʞʜʫʶ ʥʘʡʜʝʥʥʫʶ 
ʦʰʠʙʢʫ, ʘ ʛʝʥʝʨʘʮʠʷ ʉʠ-ʢʦʜʘ ʦʪʤʝʥʷʝʪʩʷ. 

ʊʈ ʇʃʂ ʛʝʥʝʨʠʨʫʝʪ ʠʩʭʦʜʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ ʉʠ, ʧʨʠʛʦʜʥʳʡ ʢ ʧʦʩʣʝʜʫʶʱʝʡ 
ʢʦʤʧʠʣʷʮʠʠ ʢʦʤʧʠʣʷʪʦʨʦʤ ʉʂʈɺ ɹʘʛʝʪ 3.3 ʠ ʚʢʣʶʯʸʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʙʠʥʘʨʥʳʭ 
ʬʘʡʣʦʚ ʚ ʩʦʩʪʘʚ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟ ʆʉ ʈɺ ɹʘʛʝʪ 2.7 ʜʣʷ ʇʃʂ çɹʘʛʝʪ-ʇʃʂ1è. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ ʆʉ ʈɺ ʩ ʉʇʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʉʧʠʩʦʢ ʙʠʙʣʠʦʪʝʢ, ʚʢʣʶʯʘʝʤʳʭ ʚ ʆʉ ʈɺ ɹʘʛʝʪ 2.7 (ʧʦʣʝ 
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ʢʦʥʬʠʛʫʨʘʪʦʨʘ çʇʦʜʢʣʶʯʝʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ / ɹʠʙʣʠʦʪʝʢʠè) ʜʦʣʞʝʥ 
ʩʦʜʝʨʞʘʪʴ ʧʦʣʥʦʝ ʠʤʷ ʬʘʡʣʘ ʧʨʦʛʨʘʤʤʳ ʉʇʆ ʇʃʂ ʚ ʟʘʛʨʫʟʦʯʥʦʤ ʚʠʜʝ: 

<PLCBASE>/ lastbuildPLC . a 

ʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ ʚʭʦʜʘ çUser  thread  entry è ʜʦʣʞʥʘ ʙʳʪʴ ʫʢʘʟʘʥʘ 

ʬʫʥʢʮʠʷ __start ().  

ɿʜʝʩʴ ʠ ʥʠʞʝ <PLCBASE> - ʜʠʨʝʢʪʦʨʠʷ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʟʘʜʘʸʪʩʷ ʥʘ 

ʧʘʥʝʣʠ ʥʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʜʣʷ ʆʉ ʈɺ ɹʘʛʝʪ ʚ ʩʨʝʜʝ ʉʈʠʆ. 

 

 



14 

ʈʉʂʖ.20507-01 33 01 

5. ʆʉʅʆɺʅʓɽ ʊɽʈʄʀʅʓ ʀ ʆʇʈɽɼɽʃɽʅʀʗ 

IEC 61131-3 ï ʨʘʟʜʝʣ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131 (ʪʘʢʞʝ 
ʩʫʱʝʩʪʚʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʚʨʦʧʝʡʩʢʠʡ ʩʪʘʥʜʘʨʪ EN 61131), ʦʧʠʩʳʚʘʶʱʠʡ 
ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ɻʆʉʊ ʈ ʄʕʂ 61131-3-2016 ï ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 
ʠʜʝʥʪʠʯʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʫ IEC 61131-3:2013. 

ʋʩʪʨʦʡʩʪʚʦ ʩʚʷʟʠ ʩ ʦʙʲʝʢʪʦʤ (ʋʉʆ) - ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 
ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 
ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʚʦʜʘ ʩʠʛʥʘʣʦʚ ʩ ʦʙʲʝʢʪʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʠ 
ʚʳʚʦʜʘ ʩʠʛʥʘʣʦʚ ʥʘ ʦʙʲʝʢʪ. 

ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʉʇʆ) ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʠʣʠ 
ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ IEC 61131-3 ï ʩʠʩʪʝʤʘ 
ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʠʥʞʝʥʝʨʘʤʠ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʘʭ ʩʪʘʥʜʘʨʪʘ IEC 
61131-3 ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʮʝʣʝʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ï ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ IEC 61131-3; 

ï ʪʨʘʥʩʣʷʪʦʨ ʜʠʘʛʨʘʤʤ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʚ ʪʝʢʩʪʦʚʳʡ ʷʟʳʢ; 

ï ʪʨʘʥʩʣʷʪʦʨ ʪʝʢʩʪʦʚʦʛʦ ʷʟʳʢʘ ʚ ʷʟʳʢ C; 

ï ʤʝʭʘʥʠʟʤʳ ʧʣʘʛʠʥʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʦʜʫʣʷʤʠ ʋʉʆ; 

ï ʤʝʭʘʥʠʟʤʳ ʩʦʝʜʠʥʝʥʠʡ ʩ ʮʝʣʝʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

ï ʦʪʣʘʜʯʠʢ. 

ʄʦʜʫʣʠ ʋʉʆ ï ʤʦʜʫʣʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʜʢʣʶʯʝʥʠʝ 
ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʎʝʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ï ʘʧʧʘʨʘʪʥʦʝ ʩʨʝʜʩʪʚʦ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ 
ʧʨʦʮʝʩʩʦʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʠʩʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʠʩʧʦʣʥʷʝʤʳʝ ʬʘʡʣʳ, 
ʦʙʨʘʱʘʶʱʠʝʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʛʦ ʢ ʤʦʜʫʣʷʤ ʋʉʆ. 

ʇʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ) ʜʣʷ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ï 
ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʳʡ ʠ ʩʢʦʤʧʦʥʦʚʘʥʥʳʡ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ 
ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʚ ʪ. ʯ. ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʆʉ). 

ʇʣʘʛʠʥ ʜʣʷ ʤʦʜʫʣʷ ʋʉʆ ï ʠʥʪʝʨʬʝʡʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʜʨʘʡʚʝʨʦʚ 
ʠ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ, 
ʧʦʟʚʦʣʷʶʱʠʡ ʩʚʷʟʳʚʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʝʡ ʋʉʆ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʭ 
ʤʦʜʫʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʦʝʢʪ. 

ʇʣʘʛʠʥ ʜʣʷ ʧʨʦʪʦʢʦʣʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ï ʠʥʪʝʨʬʝʡʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ 
ʩʧʝʮʠʘʣʴʥʳʭ ʜʨʘʡʚʝʨʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʩʨʝʜʳ 
ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʚʷʟʳʚʘʪʴ ʦʙʲʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ 
ʧʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʠʟ 
ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʦʝʢʪ. 
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ʇʨʦʝʢʪ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʧʨʦʛʨʘʤʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʙʣʦʢʦʚ, ʬʫʥʢʮʠʡ), ʧʣʘʛʠʥʦʚ ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ ʋʉʆ, ʨʝʩʫʨʩʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 
ʪʠʧʦʚ ʜʘʥʥʳʭ, ʩʙʦʨʢʘ (ʢʦʤʧʠʣʷʮʠʷ ʠ ʢʦʤʧʦʥʦʚʢʘ) ʢʦʪʦʨʳʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʂʘʞʜʳʡ ʧʨʦʝʢʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 
ʦʪʜʝʣʴʥʦʤ ʬʘʡʣʝ. 

ʇʝʨʝʤʝʥʥʘʷ ï ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʩ ʢʦʪʦʨʳʤʠ 
ʦʧʝʨʠʨʫʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ. 

ʈʝʩʫʨʩ ï ʵʣʝʤʝʥʪ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʦʝʢʪʘ: ʛʣʦʙʘʣʴʥʳʝ 
ʧʝʨʝʤʝʥʥʳʝ ʠ ʵʢʟʝʤʧʣʷʨʳ ʧʨʦʝʢʪʘ, ʩʚʷʟʳʚʘʝʤʳʤʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʦʜʫʣʷʤʠ ʪʠʧʘ 
çʇʨʦʛʨʘʤʤʘè ʠ ʟʘʜʘʯʘʤʠ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ (POU) ï ʵʣʝʤʝʥʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʬʫʥʢʮʠʶ, 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʠʣʠ ʧʨʦʛʨʘʤʤʫ. ʂʘʞʜʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ 
ʨʘʟʜʝʣʘ ʦʙʲʷʚʣʝʥʠʡ ʠ ʢʦʜʘ. ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʚʩʝʛʦ ʢʦʜʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ IEC 61131-3. 

ʌʫʥʢʮʠʷ ï ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʚʦʟʚʨʘʱʘʝʪ ʪʦʣʴʢʦ ʝʜʠʥʩʪʚʝʥʥʦʝ 
ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʛʦ ʠ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʝʩʣʠ ʵʪʦ 
ʙʠʪʦʚʦʝ ʧʦʣʝ ʠʣʠ ʩʪʨʫʢʪʫʨʘ). 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ï ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʠ 
ʚʦʟʚʨʘʱʘʝʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʩʚʦʸ 
ʩʦʩʪʦʷʥʠʝ (ʧʦʜʦʙʥʦ ʢʣʘʩʩʫ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʘʭ). ɺ 
ʦʪʣʠʯʠʝ ʦʪ ʬʫʥʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʥʝ ʬʦʨʤʠʨʫʝʪ ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʦʛʨʘʤʤʘ ï ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʝʜʠʥʠʮʫ 
ʠʩʧʦʣʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʳʚʘʝʪʩʷ (ʘʩʩʦʮʠʠʨʫʝʪʩʷ) ʩ ʟʘʜʘʯʝʡ. 

ɿʘʜʘʯʘ ï ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʚʨʝʤʷ ʠ ʧʨʠʦʨʠʪʝʪ ʚʳʧʦʣʥʝʥʠʷ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ʚ ʨʘʤʢʘʭ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʝʢʪʘ. 

ʕʢʟʝʤʧʣʷʨ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ, ʢʘʢ ʝʜʠʥʠʮʫ ʠʩʧʦʣʥʝʥʠʷ, 
ʩʚʷʟʘʥʥʫʶ (ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ) ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʯʝʡ. ʊʘʢ ʞʝ, ʢʘʢ ʵʢʟʝʤʧʣʷʨ, 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʝʤʝʥʥʳʝ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ: ʧʨʦʛʨʘʤʤʘ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʪʠʧ ʜʘʥʥʳʭ ï ʪʠʧ ʜʘʥʥʳʭ, ʜʦʙʘʚʣʝʥʥʳʡ ʚ ʧʨʦʝʢʪ ʠ 
ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ: ʧʩʝʚʜʦʥʠʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘ, ʧʦʜʜʠʘʧʘʟʦʥ 
ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘ, ʧʝʨʝʯʠʩʣʝʥʠʝ, ʤʘʩʩʠʚ ʠʣʠ ʩʪʨʫʢʪʫʨʫ. 

ʉʝʨʚʠʩ ʩʠʤʫʣʷʮʠʠ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʕɺʄ (ʉʉ ʀʕɺʄ) - 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʉʇʆ ʥʘ ʕɺʄ ʙʝʟ ʟʘʛʨʫʟʢʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ ʥʘ 
ʇʃʂ. 

ʀʕɺʄ - ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʕɺʄ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ Intel, 
ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Linux, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.1.2 çʋʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷè.  

URI ʩʠʩʪʝʤʳ ʠʩʧʦʣʥʝʥʠʷ ï ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ (ʝʜʠʥʦʦʙʨʘʟʥʳʡ) 
ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʝʩʫʨʩʘ (ʧʦʜ ʨʝʩʫʨʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʮʝʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ). 
ʋʢʘʟʳʚʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ:  

JSONRPC://< IP -ʘʜʨʝʩ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ>:<ʧʦʨʪ> 
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6. ɻʈɸʌʀʏɽʉʂʀʁ ʀʅʊɽʈʌɽʁʉ ʇʆʃʔɿʆɺɸʊɽʃʗ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʉʈʠʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʪʝʨʬʝʡʩʥʳʝ 
ʢʦʤʧʦʥʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʜʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ï ʛʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ; 

ï ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

ï ʦʪʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ; 

ï ʜʦʩʪʫʧ ʢ ʥʘʩʪʨʦʡʢʘʤ ʧʨʦʝʢʪʘ ʠ ʢ ʬʘʡʣʘʤ ʧʨʦʝʢʪʘ; 

ï ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʢʦʥʩʪʘʥʪʘʤʠ ʧʨʦʝʢʪʘ; 

ï ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʜʘ; 

ï ʦʢʥʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʷʟʳʢʘ ʉʠ; 

ï ʦʢʥʦ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ ʷʟʳʢʦʚ ST ʠ IL; 

ï ʦʢʥʦ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʷʟʳʢʦʚ FBD, SFC ʠ LD; 

ï ʩʨʝʜʩʪʚʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ; 

ï ʜʦʩʪʫʧ ʢ ʵʢʟʝʤʧʣʷʨʘʤ ʧʨʦʝʢʪʘ; 

ï ʜʦʩʪʫʧ ʢ ʙʠʙʣʠʦʪʝʢʝ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʘʤ; 

ï ʩʨʝʜʩʪʚʘ ʧʦʠʩʢʘ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʝʢʪʝ; 

ï ʜʦʩʪʫʧ ʢ ʩʨʝʜʩʪʚʘʤ ʦʪʣʘʜʢʠ; 

ï ʩʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚ ʨʝʞʠʤʝ 

ʦʪʣʘʜʢʠ; 

ï ʩʨʝʜʩʪʚʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ 

ʜʣʷ çɹʘʛʝʪ ʇʃʂ1è; 

ï ʢʦʥʩʦʣʴ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ; 

ï ʧʘʥʝʣʴ ʩʠʤʫʣʷʮʠʠ ʧʨʦʛʨʘʤʤ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ. 

6.1. ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

 ɻʣʘʚʥʦʝ ʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ (ʨʠʩ. 2): 

ï çʌʘʡʣè; 

ï çʈʝʜʘʢʪʠʨʦʚʘʪʴè; 

ï çɺʠʜè; 

ï çʇʦʤʦʱʴè. 

 

ʈʠʩʫʥʦʢ 2 ï ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦʛʨʘʤʤ r
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6.1.1. ʇʫʥʢʪ ʤʝʥʶ çʌʘʡʣè  

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

ï çʅʦʚʳʡè ï ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ; 

ï çʆʪʢʨʳʪʴè ï ʦʪʢʨʳʪʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʝʢʪʘ; 

ï çʅʝʜʘʚʥʠʝ ʧʨʦʝʢʪʳè ï ʙʳʩʪʨʦʝ ʦʪʢʨʳʪʠʝ ʦʜʥʦʛʦ ʠʟ ʜʝʩʷʪʠ ʧʦʩʣʝʜʥʠʭ, 

ʥʝʜʘʚʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ; 

ï çʉʦʭʨʘʥʠʪʴè ï ʩʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʧʫʥʢʪ; 

ï çʉʦʭʨʘʥʠʪʴ ʢʘʢè ï ʩʦʭʨʘʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʚ ʧʘʧʢʫ ʦʪʣʠʯʥʫʶ ʦʪ ʪʦʡ, ʚ 

ʢʦʪʦʨʦʡ ʦʥ ʩʦʭʨʘʥʸʥ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ; 

ï çʕʢʩʧʦʨʪè ï ʵʢʩʧʦʨʪ ʧʨʦʝʢʪʘ ʚ XML ʬʘʡʣ; 

ï çʀʤʧʦʨʪè ï ʠʤʧʦʨʪ ʨʘʥʝʝ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ ʠʣʠ ʢʦʜʘ ʜʨʫʛʦʛʦ ʧʨʦʝʢʪʘ 

ʚ ʪʝʢʫʱʠʡ; 

ï çɿʘʢʨʳʪʴ ʚʢʣʘʜʢʫè ï ʟʘʢʨʳʪʠʝ ʘʢʪʠʚʥʦʡ ʚʢʣʘʜʢʠ (ʥʘʧʨʠʤʝʨ, ʚʢʣʘʜʢʠ 

ʧʝʨʝʤʝʥʥʳʭ ʧʣʘʛʠʥʘ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʪ.ʜ.) ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʧʨʦʝʢʪʘ; 

ï çɿʘʢʨʳʪʴ ʧʨʦʝʢʪè ï ʟʘʢʨʳʪʴ ʪʝʢʫʱʠʡ, ʦʪʢʨʳʪʳʡ ʧʨʦʝʢʪ; 

ï çʇʦʜʢʣʶʯʠʪʴ ʙʠʙʣʠʦʪʝʢʫè ï ʦʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʪʝʢʫʱʝʤʫ ʦʪʢʨʳʪʦʤʫ ʧʨʦʝʢʪʫ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʷʟʳʢʝ C ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝʢʠ ʚ 

ʜʚʦʠʯʥʦʤ ʬʦʨʤʘʪʝ (ʬʘʡʣ *.a) ʠ ʢʘʪʘʣʦʛʘ ʩ ʟʘʛʦʣʦʚʦʯʥʳʤʠ ʬʘʡʣʘʤʠ. ʌʘʡʣ 

ʙʠʙʣʠʦʪʝʢʠ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʬʣʘʛʘʤ ʢʦʤʧʦʥʦʚʱʠʢʘ ʚ ʨʘʟʜʝʣʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʧʨʦʝʢʪʘ (LDFLAGS), ʢʘʪʘʣʦʛ ʩ ʟʘʛʦʣʦʚʦʯʥʳʤʠ ʬʘʡʣʘʤʠ ʙʠʙʣʠʦʪʝʢʠ 

ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʬʣʘʛʘʤ ʉʠ ʢʦʤʧʠʣʷʪʦʨʘ ʚ ʨʘʟʜʝʣʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʝʢʪʘ 

(CFLAGS); 

ï çʅʘʩʪʨʦʡʢʠ ʩʪʨʘʥʠʮʳè ï ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʘʥʠʮʳ ʜʣʷ ʧʝʯʘʪʠ ʥʘ 

ʧʨʠʥʪʝʨʝ ʘʢʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ; 

ï çʇʨʦʩʤʦʪʨè ï ʧʨʦʩʤʦʪʨ ʘʢʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʜ ʧʝʯʘʪʴʶ ʥʘ ʧʨʠʥʪʝʨʝ; 

ï çʇʝʯʘʪʴè ï ʧʝʯʘʪʴ ʥʘ ʧʨʠʥʪʝʨʝ ʘʢʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

ï çɺʳʭʦʜè ï ʟʘʢʨʳʪʠʝ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʠ ʚʳʭʦʜ ʠʟ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʦʪʣʘʜʢʠ. 

6.1.2. ʇʫʥʢʪ ʤʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʪʴè  

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʝʜʘʢʪʦʨʘʤʠ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ IEC 61131-3 ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ï çʆʪʤʝʥʘè ï ʦʪʤʝʥʘ ʧʦʩʣʝʜʥʝʡ ʤʘʥʠʧʫʣʷʮʠʠ ʚ ʨʝʜʘʢʪʦʨʝ; 

ï çʇʦʚʪʦʨʠʪʴè ï ʧʦʚʪʦʨ ʦʪʤʝʥʸʥʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʚ ʨʝʜʘʢʪʦʨʝ; 

ï çɺʳʨʝʟʘʪʴè ï ʫʜʘʣʠʪʴ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚʳʜʝʣʝʥʥʳʡ(ʝ) ʵʣʝʤʝʥʪ(ʳ) ʚ 

ʨʝʜʘʢʪʦʨʝ; 

ï çʂʦʧʠʨʦʚʘʪʴè ï ʢʦʧʠʨʦʚʘʪʴ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚʳʜʝʣʝʥʥʳʡ(ʝ) ʵʣʝʤʝʥʪ(ʳ) ʚ 

ʨʝʜʘʢʪʦʨʝ; 
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ï çɺʩʪʘʚʠʪʴè ï ʚʩʪʘʚʠʪʴ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʥʘʭʦʜʷʱʠʝʩʷ ʪʘʤ ʵʣʝʤʝʥʪ(ʳ) ʚ 

ʨʝʜʘʢʪʦʨ; 

ï çʇʦʠʩʢè ï ʧʦʠʩʢ ʚ ʪʝʢʫʱʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʙʣʦʢʝ; 

ï çʇʦʠʩʢ ʩʣʝʜʫʶʱʝʛʦè ï ʧʦʜʩʚʝʪʢʘ ʩʣʝʜʫʶʱʝʛʦ ʚʭʦʞʜʝʥʠʷ ʩʪʨʦʢʠ ʧʦʠʩʢʘ; 

ï çʇʦʠʩʢ ʧʨʝʜʳʜʫʱʝʛʦè ï ʧʦʜʩʚʝʪʢʘ ʧʨʝʜʳʜʫʱʝʛʦ ʚʭʦʞʜʝʥʠʷ ʩʪʨʦʢʠ ʧʦʠʩʢʘ; 

ï çʇʦʠʩʢ ʚ ʧʨʦʝʢʪʝè ï ʚʳʟʦʚ ʜʠʘʣʦʛʘ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʚ ʧʨʦʝʢʪʝ; 

ï çɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪè ï ʜʦʙʘʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʘ ʚ ʪʝʢʫʱʠʡ 

ʧʨʦʝʢʪ: 

1) çʊʠʧ ʜʘʥʥʳʭè ï ʥʦʚʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ; 

2) çʌʫʥʢʮʠʠè ï ʥʦʚʦʡ ʬʫʥʢʮʠʠ; 

3) çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢè ï ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ; 

4) çʇʨʦʛʨʘʤʤʳè ï ʥʦʚʫʶ ʧʨʦʛʨʘʤʤʫ; 

5) çʈʝʩʫʨʩʳè ï ʥʦʚʳʡ ʨʝʩʫʨʩ; 

6) çʉ-ʨʘʩʰʠʨʝʥʠʝè ï ʜʦʙʘʚʠʪʴ ʚ ʧʨʦʝʢʪ ʨʘʩʰʠʨʝʥʠʝ ʥʘ ʷʟʳʢʝ ʉʠ; 

7) ʇʣʘʛʠʥʳ ʜʣʷ ʤʦʜʫʣʝʡ ʋʉʆ (ʩʤ. ʧ. 7.6); 

ï çɺʳʜʝʣʠʪʴ ʚʩʸè ï ʚʳʜʝʣʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʢʪʠʚʥʦʡ ʚʢʣʘʜʢʝ ʨʝʜʘʢʪʦʨʘ; 

ï çʋʜʘʣʠʪʴè ï ʫʜʘʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʚʳʜʝʣʝʥʥʦʛʦ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ 

(ʩʤ. ʧ. 6.3.2). 

6.1.3. ʇʫʥʢʪ ʤʝʥʶ çɺʠʜè  

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʝʜʘʢʪʦʨʘʤʠ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ IEC-61131 ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ï çʆʙʥʦʚʠʪʴè ï ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʠ ʩʥʷʪʠʝ ʚʳʜʝʣʝʥʠʷ ʚ ʨʝʜʘʢʪʦʨʝ; 

ï çʆʯʠʩʪʠʪʴ ʦʰʠʙʢʠè ï ʦʯʠʩʪʢʘ ʫʢʘʟʘʪʝʣʝʡ ʦʰʠʙʦʢ ʚ ʨʝʜʘʢʪʦʨʝ; 

ï çʇʨʠʙʣʠʞʝʥʠʝè ï ʚʳʙʦʨ ʤʘʩʰʪʘʙʘ ʚ ʧʨʦʮʝʥʪʘʭ; 

ï çʉʤʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝè ï ʩʢʨʳʚʘʝʪ ʙʦʢʦʚʳʝ ʧʘʥʝʣʠ ʠ ʨʘʟʚʦʨʘʯʠʚʘʝʪ 

ʘʢʪʠʚʥʦʝ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʥʘ ʚʝʩʴ ʵʢʨʘʥ; 

ï çʇʦʣʥʳʡ ʵʢʨʘʥè ï ʨʘʟʚʦʨʘʯʠʚʘʝʪ ʦʢʥʦ ʩʨʝʜʳ ʥʘ ʚʝʩʴ ʵʢʨʘʥ (ʜʣʷ ʚʳʭʦʜʘ 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Shift+F12); 

ï çʉʙʨʦʩ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʥʝʣʝʡè ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʥʝʣʝʡ 

ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

6.1.4. ʇʫʥʢʪ ʤʝʥʶ çʇʦʤʦʱʴè  

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʚʦʜʘ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

ï  çʆ ʧʨʦʛʨʘʤʤʝè ï ʚʚrʦʜ ʢʨʘʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʛʨʘʤʤʝ ʉʈʠʆ, ʚʢʣʶʯʘʷ 

ʪʝʢʫʱʫʶ ʚʝʨʩʠʶ. 

ï çɼʦʢʫʤʝʥʪʘʮʠʷè ï ʦʪʢʨʳʚʘʝʪ çʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘè ʯʝʨʝʟ 

ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʦʚ. 
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6.2. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʥʝʣʴ ʩ ʢʥʦʧʢʘʤʠ ʜʣʷ ʙʳʩʪʨʦʛʦ 
ʦʙʨʘʱʝʥʠʷ ʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʬʫʥʢʮʠʷʤ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ. 
ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʘʥʝʣʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʢʥʦʧʢʠ: ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʩʙʦʨʢʠ 
ʧʨʦʝʢʪʘ ʠ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʠ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ʇʦʜʨʦʙʥʝʝ ʦʙ ʵʪʠʭ ʧʘʥʝʣʷʭ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ. ʇʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ 
ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʘʭ, ʧʦʷʚʣʷʶʪʩʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʥʝʣʠ ʩ ʢʥʦʧʢʘʤʠ. ʆʥʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠ ʦʧʠʩʘʥʠʠ ʨʝʜʘʢʪʦʨʦʚ 
ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3-2016 (ʩʤ. ʧ. 6.9). 

6.2.1. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʘʷ ʢʥʦʧʢʠ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʘ  
ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʉʧʠʩʦʢ ʢʥʦʧʦʢ ʠ ʠʭ ʬʫʥʢʮʠʡ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 ï ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʅʦʚʳʡ ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ 

 
ʆʪʢʨʳʪʴ ʆʪʢʨʳʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ 

 
ʉʦʭʨʘʥʠʪʴ ʉʦʭʨʘʥʠʪʴ ʪʝʢʫʱʠʡ ʧʨʦʝʢʪ 

 
ʉʦʭʨʘʥʠʪʴ ʢʘʢé 

ʉʦʭʨʘʥʠʪʴ ʪʝʢʫʱʠʡ ʧʨʦʝʢʪ ʚ ʦʧʨʝʜʝʣʸʥʥʫʶ 
ʧʘʧʢʫ 

 
ʇʝʯʘʪʴ ʇʝʯʘʪʴ ʪʝʢʫʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʨʠʥʪʝʨʝ 

 
ʆʪʤʝʥʠʪʴ ʆʪʤʝʥʘ ʧʦʩʣʝʜʥʝʛʦ ʜʝʡʩʪʚʠʷ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ 

 
ʇʦʚʪʦʨʠʪʴ 

ʇʦʚʪʦʨ ʦʪʤʝʥʸʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʩʨʝʜʝ 
ʨʘʟʨʘʙʦʪʢʠ 

 
ɺʳʨʝʟʘʪʴ 

ʋʜʘʣʠʪʴ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚʳʜʝʣʝʥʥʳʡ(ʝ) 
ʵʣʝʤʝʥʪ(ʳ) ʚ ʨʝʜʘʢʪʦʨʝ 

 
ʂʦʧʠʨʦʚʘʪʴ 

ʂʦʧʠʨʦʚʘʪʴ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʚʳʜʝʣʝʥʥʳʡ(ʝ) 
ʵʣʝʤʝʥʪ(ʳ) ʚ ʨʝʜʘʢʪʦʨʝ 
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ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ɺʩʪʘʚʠʪʴ 

ɺʩʪʘʚʠʪʴ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʥʘʭʦʜʷʱʠʝʩʷ ʪʘʤ 
ʵʣʝʤʝʥʪ(ʳ) ʚ ʨʝʜʘʢʪʦʨ 

 
ʇʦʠʩʢ ʚ ʧʨʦʝʢʪʝ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʚ ʧʨʦʝʢʪʝ 

 

ʇʝʨʝʢʣʶʯʠʪʴ ʚ 
ʧʦʣʥʦʵʢʨʘʥʥʳʡ ʨʝʞʠʤ 

ʈʘʟʚʦʨʘʯʠʚʘʝʪ/ʩʚʦʨʘʯʠʚʘʝʪ ʦʢʥʦ ʩʨʝʜʳ ʥʘ ʚʝʩʴ 
ʵʢʨʘʥ 

 
ʅʘʩʪʨʦʠʪʴ ʩʚʷʟʴ ʩ ʇʃʂ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʡʢʠ ʩʚʷʟʠ ʩ ʇʃʂ 

 
ʃʦʛʠʥ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦ 
ʚʚʦʜʦʤ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ  

 
ʃʦʛʘʫʪ 

ʆʢʦʥʯʘʥʠʝ ʨʘʙʦʪʳ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʷ 

 
ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʃʂ 

 

ʇʝʨʝʟʘʛʨʫʟʢʘ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ 

ʇʝʨʝʟʘʛʨʫʟʢʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ 

 

ʆʙʥʦʚʠʪʴ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ 

ʆʙʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ 

 

ʅʘʩʪʨʦʡʢʘ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʧʠʩʢʘ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

ʇʦʣʫʯʠʪʴ ʞʫʨʥʘʣ 
ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʦʭʨʘʥʠʪʴ ʞʫʨʥʘʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 
ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʘʧʢʫ 

 

ɿʘʧʫʩʪʠʪʴ ʢʦʥʬʠʛʫʨʘʪʦʨ 
ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʣʷ ʟʘʧʫʩʢʘ ʢʦʥʬʠʛʫʨʘʪʦʨʘ 
ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

 
ʇʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʣʦʛʦʚ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʣʷ ʚʳʙʦʨʘ ʬʘʡʣʦʚ ʠʩʪʦʨʠʠ ʠ 
ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʚ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʘʧʢʫ 

 
ʉʢʘʯʘʪʴ ʧʨʦʝʢʪ 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʝʢʪʘ, ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ ʇʃʂ,  
ʚ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʘʧʢʫ 

 
ʇʦʣʫʯʠʪʴ ʩʪʘʪʫʩ ʇʃʂ ʇʦʣʫʯʝʥʠʝ ʩʪʘʪʫʩʘ ʇʃʂ 

 

6.2.2. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ 

ʇʘʥʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʢʥʦʧʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʣʝʚʳʤ 
ʫʩʪʨʦʡʩʪʚʦʤ, ʧʦʟʚʦʣʷʝʪ ʩʢʦʤʧʠʣʠʨʦʚʘʪʴ ʠ ʩʢʦʤʧʦʥʦʚʘʪʴ ʪʝʢʫʱʠʡ ʧʨʦʝʢʪ ʠ, ʚ 
ʩʣʫʯʘʝ, ʝʩʣʠ ʵʪʘ ʦʧʝʨʘʮʠʷ ʟʘʚʝʨʰʠʣʘʩʴ ʫʩʧʝʰʥʦ (ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ 
ʫʚʠʜʝʪʴ ʚ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʠ (ʩʤ. ʧ. 6.14), ʧʝʨʝʜʘʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʧʦʣʫʯʝʥʥʳʡ 
ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʥʘ ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ. 
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ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥʦ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ 
ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

 

ʈʠʩʫʥʦʢ 4 ï ʇʘʥʝʣʴ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ  
ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʦ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ 
ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʥʦ ʇʃʂ ʥʝ ʟʘʧʫʱʝʥ. 

 

ʈʠʩʫʥʦʢ 5 ï ʇʘʥʝʣʴ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʥʦ ʇʃʂ ʥʝ ʟʘʧʫʱʝʥ 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʦ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ 
ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʇʃʂ ʟʘʧʫʱʝʥ. 

 

ʈʠʩʫʥʦʢ 6 ï ʇʘʥʝʣʴ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 
ʫʩʪʘʥʦʚʣʝʥʦ ʠ ʇʃʂ ʟʘʧʫʱʝʥ 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʠʚʝʜʝʥʦ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʦʡ ʧʘʥʝʣʠ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ  
ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʇʃʂ ʟʘʧʫʱʝʥ ʠ ʘʢʪʠʚʠʨʦʚʘʥ ʨʝʞʠʤ ʧʦʰʘʛʦʚʦʡ 
ʦʪʣʘʜʢʠ. 

 

ʈʠʩʫʥʦʢ 7 ï ʇʘʥʝʣʴ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʢʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʇʃʂ ʟʘʧʫʱʝʥ, ʘʢʪʠʚʠʨʦʚʘʥ ʨʝʞʠʤ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʧʨʦʠʟʚʝʜʝʥʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʝʜʠʥʝʥʠʝ 
ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʣʠ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʥʸʤ, 
ʧʦʷʚʣʷʶʪʩʷ ʠ ʩʢʨʳʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʢʥʦʧʢʠ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʦʰʠʙʢʠ, ʜʘʥʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʚ ʦʪʣʘʜʦʯʥʫʶ ʢʦʥʩʦʣʴ (ʩʤ. ʧ. 6.14). 
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ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʚʩʝʭ ʢʥʦʧʦʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʙʦʨʢʝ ʧʨʦʝʢʪʘ ʠ ʩʦʝʜʠʥʝʥʠʶ ʩ 
ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 ï ʂʥʦʧʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠ ʩʚʷʟʠ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʧʘʥʝʣʠ 
ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʇʘʨʦʣʴ ʧʨʦʝʢʪʘ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʫʩʪʘʥʦʚʢʠ ʧʘʨʦʣʷ ʧʨʦʝʢʪʘ 

 
ʅʘʩʪʨʦʡʢʘ ʩʝʪʠ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʥʘʩʪʨʦʡʢʠ ʩʝʪʝʡ Ethernet 
ʮʝʣʝʚʦʡ ʇʃʂ 

 

ʉʙʦʨʢʘ ʧʨʦʝʢʪʘ ʚ ʜʠʨʝʢʪʦʨʠʠ 
ʩʙʦʨʢʠ 

ʇʦʣʥʘʷ ʩʙʦʨʢʘ (ʢʦʤʧʠʣʷʮʠʷ ʠ ʢʦʤʧʦʥʦʚʢʘ) 
ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʚ ʧʘʧʢʫ build ʜʠʨʝʢʪʦʨʠʠ 
ʧʨʦʝʢʪʘ 

 
ɿʘʛʨʫʟʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂ ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ 

 

ɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ ʥʘ 
ʇʃʂ 

ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʚ ʆɿʋ ʇʃʂ ʠ ʟʘʧʫʩʢ 
ʧʨʦʛʨʘʤʤʳ 

 

ʆʯʠʩʪʠʪʴ ʜʠʨʝʢʪʦʨʠʶ ʩʙʦʨʢʠ 
ʧʨʦʝʢʪʘ 

ʋʜʘʣʝʥʠʝ ʧʘʧʢʠ build, ʛʜʝ ʙʳʣ ʩʦʙʨʘʥ ʧʨʦʝʢʪ 

 

ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʮʝʣʝʚʦʤʫ 
ʇʃʂ 

ʉʦʝʜʠʥʠʪʴʩʷ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʧʦ 
ʘʜʨʝʩʫ URI, ʢʦʪʦʨʳʡ ʫʢʘʟʘʥ ʚ ʥʘʩʪʨʦʡʢʘʭ 
ʧʨʦʝʢʪʘ (ʧ. 7.4.2) 

 

ʆʪʢʣʶʯʠʪʴʩʷ ʦʪ ʮʝʣʝʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ 

ʈʘʟʨʳʚ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

 

ʇʦʢʘʟʘʪʴ ʢʦʜ, 
ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ 
PLCGenerator 

ʆʪʦʙʨʘʟʠʪʴ ʚ ʦʪʜʝʣʴʥʦʡ ʧʘʥʝʣʠ (ʩʤ. ʧ. 6.5.4) 
ʢʦʜ ʥʘ ʷʟʳʢʝ ST, ʢʦʪʦʨʳʡ ʙʳʣ ʪʨʘʥʩʣʠʨʦʚʘʥ 
ʠʟ ʢʦʜʘ ʙʣʦʢʦʚ ʷʟʳʢʦʚ ʄʕʂ 

 

ɿʘʧʫʩʢ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʳ 

ɿʘʧʫʩʪʠʪʴ ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʩʦʙʨʘʥʥʫʶ 
ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʥʘ ʮʝʣʝʚʦʤ 
ʫʩʪʨʦʡʩʪʚʝ 

 

ʆʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʘʶʱʫʶ 
ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʆʩʪʘʥʦʚʠʪʴ ʠʩʧʦʣʥʝʥʠʝ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʥʘ ʮʝʣʝʚʦʤ ʫʩʪʨʦʡʩʪʚʝ 

 

ɺʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ 
ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ 

ɺʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʮʝʣʝʚʦʤ 
ʫʩʪʨʦʡʩʪʚʝ 

 

ʇʨʦʜʦʣʞʠʪʴ ʧʦʰʘʛʦʚʫʶ 
ʦʪʣʘʜʢʫ ʜʦ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ 
ʦʩʪʘʥʦʚʘ 

ʇʨʦʜʦʣʞʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʮʝʣʝʚʦʤ 
ʫʩʪʨʦʡʩʪʚʝ ʜʦ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ  

 

ʇʨʦʜʦʣʞʠʪʴ ʧʦʰʘʛʦʚʫʶ 
ʦʪʣʘʜʢʫ ʜʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ 

ʇʨʦʜʦʣʞʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʮʝʣʝʚʦʤ 
ʫʩʪʨʦʡʩʪʚʝ ʜʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ 
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6.3. ʆʪʦʙʨʘʞʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʦʪʣʘʜʢʠ (ʩʤ. ʨʠʩ. 8) ʠ ʦʪʦʙʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʫ ʵʣʝʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʦʝʢʪ. 

 

ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ 

ɺ ʨʦʣʠ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: 

ï ʨʝʩʫʨʩʳ; 

ï ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ (ʬʫʥʢʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʧʨʦʛʨʘʤʤ) ʠ ʠʭ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ; 

ï ʪʠʧʳ ʜʘʥʥʳʭ; 

ï ʧʣʘʛʠʥʳ ʤʦʜʫʣʝʡ ʋʉʆ; 

ï ʧʣʘʛʠʥʳ ʧʨʦʪʦʢʦʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

ï ʨʘʩʰʠʨʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʵʣʝʤʝʥʪʳ. ʆʧʝʨʘʮʠʠ 
ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʩʪʘʚʢʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. 
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6.3.1. ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʘ 

ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʜʝʨʝʚʘ ʧʨʦʝʢʪʘ ʥʘʭʦʜʠʪʩʷ ʢʥʦʧʢʘ ç+è, ʚʳʜʝʣʝʥʦ 
ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ.9  

 

ʈʠʩʫʥʦʢ 9 ï ʂʥʦʧʢʘ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʘ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʪʫ ʢʥʦʧʢʫ, ʧʦʷʚʣʷʝʪʩʷ ʤʝʥʶ (ʩʤ. ʨʠʩ.10) ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 10 ï ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʢʪʘ ʥʘ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ 

ɺ ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʪʦ ʝʩʪʴ ʚʳʙʦʨʘ ʧʫʥʢʪʘ 
çʌʫʥʢʮʠʠè, çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢè ʠʣʠ çʇʨʦʛʨʘʤʤʘè, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʦʟʜʘʪʴ 
ʥʦʚʳʡ POUè (ʩʤ. ʨʠʩ. 11). 
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ʈʠʩʫʥʦʢ 11 ï ɼʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʪʨʠ ʧʦʣʷ: 

ï çʀʤʷ POUè; 

ï çʊʠʧ POUè; 

ï çʗʟʳʢè. 

ʀʤʷ, ʧʨʠʩʚʦʝʥʥʦʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʦ ʥʘ ʠʤʷ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʦʛʦ, ʢʘʢʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʙʳʣ ʚʳʙʨʘʥ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ, ʚ ʧʦʣʝ çʊʠʧ 
POUè ʙʫʜʝʪ ʧʦʜʩʪʘʚʣʝʥʦ ʠʤʝʥʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ɺ ʧʦʣʝ çʗʟʳʢè 
ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ (ʩʤ. ʨʠʩ. 12) ʦʜʠʥ ʠʟ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3-
2016 (IL, ST, LD, FBD, SFC), ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʠ ʣʦʛʠʢʘ 
ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʜʦʙʘʚʣʷʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. 

 

ʈʠʩʫʥʦʢ 12 ï ɺʳʙʦʨ ʷʟʳʢʘ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʜʦʙʘʚʣʝʥʠʷ ʪʠʧʘ ʜʘʥʥʳʭ, ʧʦʷʚʠʪʩʷ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʚ ʫʟʣʝ 
ʜʝʨʝʚʘ ʧʨʦʝʢʪʘ (ʩʤ. ʨʠʩ. 13). 
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ʈʠʩʫʥʦʢ 13 ï ʅʦʚrʡ ʪʠʧ ʜʘʥʥʳʭ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ 

ɼʦʙʘʚʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ, ʥʘʧʨʠʤʝʨ: ʧʨʦʛʨʘʤʤ, 
ʬʫʥʢʮʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʛʨʫʧʧʠʨʦʚʢʝ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ.  

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʚʳʙʦʨ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ 
ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʝʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʵʣʝʤʝʥʪʘ: 

ï ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ; 

ï ʧʘʥʝʣʠ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʷʟʳʢʦʚ ST ʠ IL; 

ï ʧʘʥʝʣʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʜʠʘʛʨʘʤʤ ʷʟʳʢʦʚ FBD, SFC, LD; 

ï ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʨʝʩʫʨʩʘ; 

ï ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ; 

ï ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʣʘʛʠʥʦʚ ʤʦʜʫʣʝʡ ʋʉʆ. 

ʂʘʞʜʘʷ ʧʝʨʝʯʠʩʣʝʥʥʘʷ ʧʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʥʠʞʝ. 

6.3.2. ʋʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ 

ʋʜʘʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʚʝʜʝʥʠʝʤ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʵʣʝʤʝʥʪ ʚ ʩʪʨʫʢʪʫʨʝ 
ʧʨʦʝʢʪʘ ʠ ʥʘʞʘʪʠʝʤ ʥʘ ʥʝʛʦ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ, ʘ ʜʘʣʝʝ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʤʝʥʶ 
ʚʳʙʠʨʘʝʪʩʷ ʧʫʥʢʪ çʋʜʘʣʠʪʴè (ʩʤ. ʨʠʩ. 14). 

 

ʈʠʩʫʥʦʢ 14 ï ʋʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ 
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6.3.3.  ʇʝʨʝʠʤʝʥʦʚʘʥʠʝ, ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʚʩʪʘʚʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ, 
ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʩʪʘʚʢʠ ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. ʂʦʧʠʨʦʚʘʥʠʝ ʠʣʠ 
ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ ʥʘ 
ʵʣʝʤʝʥʪ (ʩʤ. ʨʠʩ. 15), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʛʨʘʤʤʥʦʤʫ ʤʦʜʫʣʶ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ, 
ʠ ʚʳʙʦʨʦʤ ʥʫʞʥʦʛʦ ʧʫʥʢʪʘ ʚ ʦʪʢʨʳʚh ʝʤʩʷ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 15 ï ʇʫʥʢʪ çʂʦʧʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴè 

ɺʩʪʘʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʤʝʥʶ (ʥʘʞʘʪʠʝ ʧʨʘʚʦʡ 
ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʧʦ ʜʘʥʥʦʤʫ ʵʣʝʤʝʥʪʫ) ʢʦʨʥʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʝʢʪʫ (ʩʤ. ʨʠʩ. 16): 

 

ʈʠʩʫʥʦʢ 16 ï ʇʫʥʢʪ çɺʩʪʘʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷè 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʚʳʧʦʣʥʝʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʟʦʚ ʤʝʥʶ 
ʜʣʷ ʵʣʝʤʝʥʪʘ ʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʦʜʥʦʛʦ ʪʠʧʘ  
(ʩʤ. ʨʠʩ. 17). 
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ʈʠʩʫʥʦʢ 17 ï ʇʫʥʢʪ çɺʩʪʘʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷè 

ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ 
ʢʦʥʩʪʘʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ, ʨʝʩʫʨʩʘ  
ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʬʫʥʢʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʧʨʦʛʨʘʤʤʳ). 



29 

ʈʉʂʖ.20507-01 33 01 

6.4. ʉʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʢʦʥʩʪʘʥʪʘʤʠ ʧʨʦʝʢʪʘ 

ʇʘʥʝʣʴ ʩʧʠʩʢʘ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ ʧʝʨʝʤʝʥʥʳʭ ʠ 
ʢʦʥʩʪʘʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʙʨʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʤʦʜʫʣʶ, ʨʝʩʫʨʩʫ ʠʣʠ 
ʧʨʦʝʢʪʫ, ʨʠʩ. 18. 

 

ʈʠʩʫʥʦʢ 18 ï ʇʘʥʝʣʴ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 

ʂʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ï ʠʤʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʝʨʝʤʝʥʥʦʡ ʚ 

ʧʨʝʜʝʣʘʭ ʝʸ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʩʪʠ ʠ ʜʝʡʩʪʚʠʷ; 

ï ʢʣʘʩʩ: çɻʣʦʙʘʣʴʥʘʷè, çɺʭʦʜʥʘʷè, çɺʳʭʦʜʥʘʷè, çɺʭʦʜʥʘʷ/ɺʳʭʦʜʥʘʷè, 

çʃʦʢʘʣʴʥʘʷè, çɺʥʝʰʥʷʷè, çɺʨʝʤʝʥʥʘʷè; 

ï ʪʠʧ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʪʠʧ ʧʝʨʝʤʝʥʥʦʡ ʠ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʙʘʟʦʚʦʤʫ ʪʠʧʫ 

(ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEC 61131-3), ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʪʠʧʫ 

(ʧʩʝʚʜʦʥʠʤʫ ʠ ʧʦʜʜʠʘʧʘʟʦʥʫ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘ, ʧʝʨʝʯʠʩʣʝʥʠʶ, ʤʘʩʩʠʚʫ, 

ʩʪʨʫʢʪʫʨʝ) ʠʣʠ ʪʠʧʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ (ʩʪʘʥʜʘʨʪʥʦʤʫ ʠʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ); 

ï ʘʜʨʝʩ ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ 

ʧʝʨʝʤʝʥʥʦʛʦ ʧʣʘʛʠʥʘ ʤʦʜʫʣʷ ʋʉʆ (ʧʦʜʨʦʙʥʝʝ ʚ ʧ. 7.6); 

ï ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ï ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʝʨʝʤʝʥʥʦʡ ʥʝʢʦʪʦʨʳʤ ʥʘʯʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʝʤ; 

ï ʢʚʘʣʠʬʠʢʘʪʦʨ ï ʟʘʜʘʥʠʝ ʢʦʥʩʪʘʥʪʥʦʩʪʠ, ʨʝʤʘʥʝʥʪʥʦʩʪʠ (ʩʦʭʨʘʥʝʥʠʝ ʝʸ 

ʟʥʘʯʝʥʠʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ) ʠ ʥʝʨʝʤʘʥʝʥʪʥʦʩʪʠ ʧʝʨʝʤʝʥʥʦʡ, ʚ 

ʪʝʢʫʱʝʡ ʚʝʨʩʠʷ ʩʝʨʚʠʩʘ ʠʩʧʦʣʥʝʥʠʷ ʜʣʷ ʇʃʂ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʭʨʘʥʝʥʠʝ 

ʧʝʨʝʤʝʥʥʳʭ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ; 

ï ʦʧʠʩʘʥʠʝ ï ʢʦʤʤʝʥʪʘʨʠʡ ʢ ʥʘʟʥʘʯʝʥʠʶ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʢʦʥʩʪʘʥʪʳ. 
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ʇʝʨʚʳʡ ʩʠʤʚʦʣ ʠʤʝʥʠ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʢʦʥʩʪʘʥʪʳ ʜʦʣʞʝʥ ʙʳʪʴ ʙʫʢʚʦʡ, ʠʣʠ 
ʩʠʤʚʦʣʦʤ ʧʦʜʯʸʨʢʠʚʘʥʠʷ, ʜʘʣʝʝ ʤʦʛʫʪ ʩʣʝʜʦʚʘʪʴ ʮʠʬʨʳ, ʙʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 
ʠ ʩʠʤʚʦʣʳ ʧʦʜʯʸʨʢʠʚʘʥʠʷ. ʅʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʣʘʩʩʦʚ ʧʝʨʝʤʝʥʥʳʭ 
ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʵʣʝʤʝʥʪʘ ʧʨʦʝʢʪʘ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

 ɼʚʦʡʥʦʡ ʢʣʠʢ ʥʘ ʧʦʣʝ çɸʜʨʝʩè ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʢʥʦʧʢʠ çéè, ʚʳʜʝʣʝʥʥʦʡ 
ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 19. 

 

ʈʠʩʫʥʦʢ 19 ï ʇʦʣʝ çɸʜʨʝʩè ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 

ʅʘʞʘʪʠʝ ʥʘ ʜʘʥʥʫʶ ʢʥʦʧʢʫ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʜʠʘʣʦʛʘ çʇʨʦʩʤʦʪʨ 
ʘʜʨʝʩʦʚè, ʨʠʩ. 20. ɺʳʚʦʜʠʪʩʷ ʩʧʠʩʦʢ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʝʡ ʋʉʆ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʩʚʷʟʘʥʥʳ ʩ ʧʝʨʝʤʝʥʦʡ ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ. ʇʨʠ ʚʳʙʦʨʝ ʚ ʜʘʥʥʦʤ 
ʜʠʘʣʦʛʝ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰʠ çOKè ʚ ʧʦʣʝ çɸʜʨʝʩè ʙʫʜʝʪ 
ʜʦʙʘʚʣʝʥ ʘʜʨʝʩ ʧʝʨʝʤʝʥʥʦʡ ʚʥʝʰʥʝʛʦ ʤʦʜʫʣʷ ʋʉʆ. 

 

ʈʠʩʫʥʦʢ 20 ï ɼʠʘʣʦʛ çʇʨʦʩʤʦʪʨ ʘʜʨʝʩʦʚè, ʚʳʟʳʚʘʝʤʳʡ ʠʟ ʧʦʣʷ çɸʜʨʝʩè 
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ʇʦʣʝ ʦʧʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ʢʘʢ ʢʦʥʩʪʘʥʪʫ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʣʠ ʢʦʤʧʠʣʷʪʦʨ ʦʙʥʘʨʫʞʠʪ ʚ ʢʦʜʝ ʬʨʘʛʤʝʥʪ, ʚ ʢʦʪʦʨʦʤ 
ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ï ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʦʰʠʙʢʘ ʢʦʤʧʠʣʷʮʠʠ 
çAssignment to CONSTANT variables is not be allowedè ʚ çʆʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʠè. 
ʂʚʘʣʠʬʠʢʘʪʦʨ çʂʦʥʩʪʘʥʪʘè ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʙʲʷʚʣʝʥʠʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʚ 
ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʠ ʦʙʨʘʪʥʦ, ʜʦʙʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ  
ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʥʦʧʦʢ ʥʘ ʧʘʥʝʣʠ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 
ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʇʝʨʝʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 
ʪʘʙʣʠʮʘ/ʪʝʢʩʪè. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ ʪʦʣʴʢʦ ʧʨʠ 
ʚʦʟʚʨʘʪʝ ʚ ʧʨʦʩʤʦʪʨ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠʣʠ ʨʫʯʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ ʩ 
ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʉʦʭʨʘʥʠʪʴ ʧʝʨʝʤʝʥʥʳʝè, ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 
ʚʢʣʶʯʸʥʥʦʤ ʨʝʞʠʤʝ ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʪʝʢʩʪʘ.  

ʇʘʥʝʣʴ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʣʴʪʨʦʚʘʪʴ 
ʦʪʦʙʨʘʞʘʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʦ ʠʭ ʢʦʥʢʨʝʪʥʳʤ ʢʣʘʩʩʘʤ (çɺʭʦʜè, çɺʳʭʦʜè, 
çɺʭʦʜ/ɺʳʭʦʜè, çɺʥʝʰʥʠʡè, çʃʦʢʘʣʴʥʳʡè, çɺʨʝʤʝʥʥʳʡè) ʠʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʤ 
ʢʣʘʩʩʘʤ (çʀʥʪʝʨʬʝʡʩè ʠ çʇʝʨʝʤʝʥʥʳʝè). ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʬʫʥʢʮʠʠ çʌʠʣʴʪʨ ʢʣʘʩʩʘè, ʨʠʩ. 21. 

 

ʈʠʩʫʥʦʢ 21 ï ʌʠʣʴʪʨʘʮʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ 
ʢʦʥʩʪʘʥʪ 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʘʥʝʣʴ ʩ ʥʘʩʪʨʦʡʢʘʤʠ 
ʧʨʦʝʢʪʘ, ʧʘʥʝʣʴ ʨʝʩʫʨʩʦʚ, ʨʝʜʘʢʪʦʨʳ ʪʝʢʩʪʦʚʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ 
ʄʕʂ 61131-3-2016, ʨʝʜʘʢʪʦʨʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʠʭ ʧʣʘʛʠʥʦʚ, 
ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʪʣʘʜʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3-2016 ʠ 
ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ.  
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ʆʧʠʩʘʥʠʝ ʢʥʦʧʦʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3 

ʊʘʙʣʠʮʘ 3 ï ʂʥʦʧʢʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ  
ʠ ʢʦʥʩʪʘʥʪ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʉʦʭʨʘʥʠʪʴ ʧʝʨʝʤʝʥʥʳʝ 

ʉʦʭʨʘʥʷʝʪ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʝ 
ʧʝʨʝʤʝʥʥʳʝ ʧʨʠ ʚʢʣʶʯʸʥʥʦʤ ʨʝʞʠʤʝ 
ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʝ ʪʝʢʩʪʘ. 

 

ʇʝʨʝʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 
ʪʘʙʣʠʮʘ/ʪʝʢʩʪ 

ʇʝʨʝʢʣʶʯʘʝʪ ʦʪʦʙʨʘʞʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ 
ʚʠʜʝ ʪʘʙʣʠʮʳ ʚ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʚʠʜʝ ʪʝʢʩʪʘ 
ʠ ʦʙʨʘʪʥʦ. 

 
ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶ 

ɼʦʙʘʚʠʪʴ ʥʦʚʫʶ ʧʝʨʝʤʝʥʥʫʶ ʚ ʧʘʥʝʣʴ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʧʦ 
ʫʤʦʣʯʘʥʠʶ 

 
ʋʜʘʣʠʪʴ ʧʝʨʝʤʝʥʥʫʶ 

ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʠʣʠ 
ʢʦʥʩʪʘʥʪʫ 

 

ʇʝʨʝʤʝʩʪʠʪʴ ʧʝʨʝʤʝʥʥʫʶ 
ʚʚʝʨʭ 

ʇʝʨʝʤʝʱʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʚʚʝʨʭ ʥʘ ʦʜʥʫ 
ʧʦʟʠʮʠʶ 

 
ʇʝʨʝʤʝʩʪʠʪʴ ʧʝʨʝʤʝʥʥʫʶ 
ʚʥʠʟ 

ʇʝʨʝʤʝʱʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʚʥʠʟ ʥʘ ʦʜʥʫ 
ʧʦʟʠʮʠʶ 

6.5. ɼʦʩʪʫʧ ʢ ʥʘʩʪʨʦʡʢʘʤ ʠ ʬʘʡʣʘʤ ʧʨʦʝʢʪʘ 

ɺ ʧʘʥʝʣʴ ʥʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ ʚʭʦʜʷʪ ʩʪʨʘʥʠʮʳ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ  
(ʨʠʩ. 22), ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ (ʨʠʩ. 232323), ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʝʢ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ (ʨʠʩ.24 ï  
ʨʠʩ.25). 

 

ʈʠʩʫʥʦʢ 22 ï ʉʪʨʘʥʠʮʘ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ 
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ʈʠʩʫʥʦʢ. 23 ï ʉʪʨʘʥʠʮʘ ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ 

 

ʈʠʩʫʥʦʢ 24 ï ʉʪʨʘʥʠʮʘ ʥʘʩʪʨʦʝʢ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʜʣʷ ʇʃʂ-1ɺ  
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ʈʠʩʫʥʦʢ 25 ï ʉʪʨʘʥʠʮʘ ʥʘʩʪʨʦʝʢ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʜʣʷ ʉʀ ʀʕɺʄ  

ʉʪʨʘʥʠʮʘ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ 
ʟʘʜʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʘ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʚʝʨʭʫ. ʅʠʞʝ ʜʚʝ 
ʦʙʣʘʩʪʠ: ʩʣʝʚʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʙʦʨʢʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʘ ʩʧʨʘʚʘ ʧʦʣʷ ʩ 
ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʝʢʪʝ. 

ʊʘʢʞʝ ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠʤʝʶʪʩʷ ʜʚʝ ʢʥʦʧʢʠ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ 
ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4. 

ʊʘʙʣʠʮʘ 4 ï ʂʥʦʧʢʠ ʚ ʧʘʥʝʣʠ ʥʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 

ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʄʕʂ-
ʢʦʜ 

ɺʳʟʦʚ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 
ʢʦʜʘ, ʜʣʷ ʚʳʚʦʜʘ ʢʦʜʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʛʝʥʝʨʠʨʫʝʪʩʷ 
ST ʢʦʜ ʚʩʝʛʦ ʧʨʦʝʢʪʘ 

 
ʌʘʡʣʳ ʧʨʦʝʢʪʘ 

ɺʳʟʦʚ çʇʘʥʝʣʠ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘè, ʚ ʢʦʪʦʨʦʡ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʬʘʡʣʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ 
ʥʘ ʮʝʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʤʝʩʪʝ ʩ ʠʩʧʦʣʥʷʝʤʳʤ 
ʬʘʡʣʦʤ (ʩʤ. ʧ. 6.5.5) 
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6.5.1. ʉʪʨʘʥʠʮʘ ʥʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ  

ʜʣʷ ʆʉ ʈɺ ɹʘʛʝʪ 

ʅʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ (ʨʠʩ.24) ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ï çURI ʩʠʩʪʝʤʳ ʠʩʧʦʣʥʝʥʠʷè ï ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʝʩʫʨʩʘ 
(ʧʦʜ ʨʝʩʫʨʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʮʝʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ). ɼʘʥʥʳʡ ʘʜʨʝʩ ʥʝʦʙʭʦʜʠʤ 
ʜʣʷ ʨʝʞʠʤʘ ʦʪʣʘʜʢʠ, ʦ ʢʦʪʦʨʦʤ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʥʦ ʚ ʧ. 7.4.3.  

 ʇʨʠʤʝʨ URI ʩʠʩʪʝʤʳ ʠʩʧʦʣʥʝʥʠʷ: 

ï çJSONRPC:// 10.0.0. 20:1234 è ï ʜʣʷ ʮʝʣʝʚʳʭ ʧʣʘʪʬʦʨʤ 

çPLC1_Aè ʠ çPLC1_Bè; 

ï çJSONRPC://127.0.0.1:1234 ï ʜʣʷ ʉʉ ʀʕɺʄ (simulation) ; 

ɼʣʷ ʀʕɺʄ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʜʘʪʴ IP ʘʜʨʝʩ: 10.0.0.30 . 

ï çɿʘʧʨʝʪʠʪʴ ʨʘʩʰʠʨʝʥʠʷè ï ʫʩʪʘʥʦʚʢʘ ʜʘʥʥʦʛʦ ʬʣʘʛʘ ʧʦʟʚʦʣʷʝʪ  
ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʙʦʨʢʝ ʧʨʦʝʢʪʘ ʚʥʝʰʥʠʝ ʧʣʘʛʠʥʳ (ʩʤ. ʧ. 7.4.3); 

ï çʎʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘè ï ʚʳʙʦʨ ʠʟ ʩʧʠʩʢʘ ʢʦʤʧʠʣʷʪʦʨʘ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ 
ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: 

ï çPLC1_Aè ï ʜʣʷ çɹʘʛʝʪ-ʇʃʂ1è ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣ ̫

ɹʊ75-201ɸ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ 1890ɺʄ108;   

ï çPLC1_Bè ï ʜʣʷ çɹʘʛʝʪ-ʇʃʂ1è ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ 

ɹʊ75-201ɹ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ ʂ5500ɺʂ018; 

ï  çsimulation è ï ʜʣʷ ʉʉ ʀʕɺʄ;  

ï çCFLAGSè ï ʫʢʘʟʘʥʠʝ ʬʣʘʛʦʚ ʉʠ ʢʦʤʧʠʣʷʪʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʠ  
ʢ ʟʘʛʦʣʦʚʦʯʥʳʤ ʬʘʡʣʘʤ ʙʠʙʣʠʦʪʝʢ ʠ ʢʦʤʧʦʥʝʥʪ, ʝʩʣʠ ʦʥʠ (ʧʫʪʠ) ʥʝ ʟʘʜʘʥʳ  
ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʝʤʝʥʥʳʝ ʦʢʨʫʞʝʥʠʷ; 

ï çLDFLAGSè ï ʫʢʘʟʘʥʠʝ ʬʣʘʛʦʚ ʢʦʤʧʦʥʦʚʱʠʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʠ ʢ ʬʘʡʣʘʤ 
ʙʠʙʣʠʦʪʝʢ ʠ ʢʦʤʧʦʥʝʥʪ, ʝʩʣʠ ʦʥʠ (ʧʫʪʠ) ʥʝ ʟʘʜʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʧʝʨʝʤʝʥʥʳʝ ʦʢʨʫʞʝʥʠʷ; 

ï ɺʢʣʶʯʠʪʴ ʚʝʙ-ʩʝʨʚʝʨ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ ʚʝʙ-
ʩʝʨʚʝʨ. ɽʩʣʠ ʚʝʙ-ʩʝʨʚʝʨ ʦʪʢʣʶʯʝʥ, ʯʘʩʪʴ ʢʥʦʧʦʢ ʥʝʜʦʩʪʫʧʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ 
çʇʦʜʢʣʶʯʠʪʩʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂè ʠ ʢʥʦʧʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʣʘʜʢʦʡ. ʌʫʥʢʮʠʷ 
ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʇʃʂ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʤʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷʤʠ. 

ï çʅʝ ʚʢʣʶʯʘʪʴ ʚ ʇʃʂ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠè ï ʦʪʢʣʶʯʘʝʪ ʚ ʦʙʨʘʟʝ ʆʉ ʈɺ ɹʘʛʝʪ 
(ʉʇʆ) ʬʫʥʢʮʠʠ ʦʪʣʘʜʢʠ: 

ï ʝʩʣʠ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ ʦʪʢʣʶʯʝʥʳ, ʪʦ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʆʉ ʈɺ ɹʘʛʝʪ (ʉʇʆ) 
ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʧʦ ʚʢʣʶʯʝʥʠʶ ʧʠʪʘʥʠʷ, ʩʙʨʦʩʫ) (ʩʤ. 
ʧ.8.2.4) ʠʣʠ ʧʦ ʥʘʞʘʪʠ  ʁʢʥʦʧʢʠ: çɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ ʥʘ 
ʇʃʂè (ʩʤ. ʧ.8.2.5). ʂʦʥʪʨʦʣʴ ʟʘʧʫʩʢʘ ʉʇʆ ʚʦʟʤʦʞʝʥ ʟʘ ʩʯʝʪ ʚʳʚʦʜʘ 
ʧʨʦʛʨʘʤʤʦʡ ʩʦʦʙʱʝʥʠʡ ʚ ʪʝʨʤʠʥʘʣ. 

ï ʝʩʣʠ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ ʚʢʣʶʯʝʥʳ, ʪʦ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʆʉ ʈɺ ɹʘʛʝʪ (ʉʇʆ) 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʘʞʘʪʠ  ʁʢʥʦʧʦʢ: çɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ 
ʥʘ ʇʃʂè, çʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂè, çɿʘʧʫʩʪʠʪʴ ʇʃʂè (ʩʤ. 
ʧ.8.2.5 - 8.2.7). 
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6.5.2. ʉʪʨʘʥʠʮʘ ʥʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ ʜʣʷ CC 

ʀʕɺʄ 

ʅʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʜʣʷ ʉʉ ʀʕɺʄ (ʩʤ. ʨʠʩ. 25) ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ 
ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

6.5.3. ʉʪʨʘʥʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ  

ɺʢʣʘʜʢʘ çʇʨʦʝʢʪè (ʩʤ. ʨʠʩ. 26) ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: ʠʤʷ ʧʨʦʝʢʪʘ, ʚʝʨʩʠʶ 
ʧʨʦʝʢʪʘ, ʠʤʷ ʧʨʦʜʫʢʪʘ, ʚʝʨʩʠʶ ʧʨʦʜʫʢʪʘ ʠ ʨʝʣʠʟ ʧʨʦʜʫʢʪʘ. 

 

ʈʠʩʫʥʦʢ 26 ï ɺʢʣʘʜʢʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʝʢʪʝ 

ɺʢʣʘʜʢʘ çɸʚʪʦʨè (ʩʤ. ʨʠʩ. 27) ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʢʦʤʧʘʥʠʶ, ʘʜʨʝʩ ʩʘʡʪʘ 
ʢʦʤʧʘʥʠʠ, ʠʤʷ ʘʚʪʦʨʘ, ʥʘʟʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 27 ï ɺʢʣʘʜʢʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʘʚʪʦʨʝ ʧʨʦʝʢʪʘ 

ɺʢʣʘʜʢʘ çɻʨʘʬʠʢʘè (ʩʤ. ʨʠʩ. 28) ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʩʪʨʘʥʠʮʳ ʠ 
ʨʘʟʨʝʰʝʥʠʝ ʩʝʪʢʠ ʜʣʷ ʨʝʜʘʢʪʦʨʦʚ ʜʠʘʛʨʘʤʤ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ FBD, LD ʠ SFC. 
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ʈʠʩʫʥʦʢ 28 ï ɺʢʣʘʜʢʘ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ ʨʝʜʘʢʪʦʨʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ 

ɺʢʣʘʜʢʘ çʇʨʦʯʝʝè, ʠʟʦʙʨʘʞʸʥʥʘʷ ʥʘ ʨʠʩ. 29, ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʷʟʳʢ 
ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʠ ʫʢʘʟʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 
ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʜʣʷ ʧʨʦʝʢʪʘ. 

ʇʨʠ ʟʘʧʫʩʢʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʷʟʳʢʦʤ ʧʦ ʫʤʦʣʯʘʥʠʶ ʷʚʣʷʝʪʩʷ ʷʟʳʢ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʝʢʫʱʝʡ ʣʦʢʘʣʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʝʩʣʠ ʬʘʡʣ ʜʣʷ ʜʘʥʥʦʡ 
ʣʦʢʘʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʬʘʡʣʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʘʥʛʣʠʡʩʢʘʷ ʣʦʢʘʣʴ, ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʚʩʝʛʜʘ. ʌʘʡʣʳ ʜʦʩʪʫʧʥʳʭ ʣʦʢʘʣʝʡ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʢʘʪʘʣʦʛʝ beremiz/locale. 

 

ʈʠʩʫʥʦʢ 29 ï ɺʢʣʘʜʢʘ ʧʨʦʯʠʤʠ ʥʘʩʪʨʦʡʢʘʤʠ 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʘʥʝʣʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʜʘ ʥʘ ʷʟʳʢʝ ST ʠ 
ʧʘʥʝʣʴ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ, ʚʳʟʳʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ, ʦʧʠʩʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4 ʠ 
ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʧʘʥʝʣʠ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ. 
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6.5.4. ʇʘʥʝʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʜʘ 

ɼʘʥʥʘʷ ʧʘʥʝʣʴ (ʩʤ. ʨʠʩ. 30) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, 
ʦʪʦʙʨʘʞʘʶʱʠʡ ʩ ʧʦʜʩʚʝʪʢʦʡ ʩʠʥʪʘʢʩʠʩʘ ʠ ʥʫʤʝʨʘʮʠʝʡ ʩʪʨʦʢ ʢʦʜ ʥʘ ʷʟʳʢʝ ST, 
ʜʦʩʪʫʧʥʳʡ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ, ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 30 ï ʇʘʥʝʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʜʘ ʥʘ ʷʟʳʢʝ ST 

ʆʪʢʨʳʪʠʝ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʜʦʩʪʫʧʥʦ ʧʦʩʣʝ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʩ ʧʦʤʦʱʴʶ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ (ʩʤ. ʪʘʙʣʠʮʫ 4). 

6.5.5. ʇʘʥʝʣʴ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ 

ʇʘʥʝʣʴ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ (ʩʤ. ʨʠʩ. 31) ʩʦʜʝʨʞʠʪ ʚʩʪʨʦʝʥʥʳʡ ʧʨʦʚʦʜʥʠʢ ʬʘʡʣʦʚ 
(ʩʧʨʘʚʘ), ʚ ʢʦʪʦʨʦʤ ʬʘʡʣʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʣʝʚʫʶ ʯʘʩʪʴ. 

 

ʈʠʩʫʥʦʢ 31 ï ʇʘʥʝʣʴ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ 
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ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʬʘʡʣʘʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʩʝʨʝʜʠʥʝ ʜʘʥʥʦʡ ʧʘʥʝʣʠ. ʀʭ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5. 

ʊʘʙʣʠʮʘ 5 ï ʂʥʦʧʢʠ ʚ ʧʘʥʝʣʠ ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʋʜʘʣʠʪʴ ʬʘʡʣ ʩʧʠʩʢʘ 
ʬʘʡʣʦʚ ʧʨʦʝʢʪʘ 

ʋʜʘʣʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʬʘʡʣʘ ʠʟ ʣʝʚʦʛʦ ʩʧʠʩʢʘ 
ʜʦʙʘʚʣʝʥʥʳʭ ʬʘʡʣʦʚ ʚ ʧʨʦʝʢʪ 

 
ɼʦʙʘʚʠʪʴ ʬʘʡʣ ʚ ʧʨʦʝʢʪ 

ɼʦʙʘʚʠʪʴ ʚʳʜʝʣʝʥʥʳʡ ʬʘʡʣ ʠʟ ʧʨʦʚʦʜʥʠʢʘ 
ʬʘʡʣʦʚ ʚ ʧʨʦʝʢʪ 

 
ɼʦʙʘʚʠʪʴ ʬʘʡʣ ʚ 
ʧʨʦʚʦʜʥʠʢ 

ɼʦʙʘʚʠʪʴ ʚ ʪʝʢʫʱʫʶ ʧʘʧʢʫ ʧʨʦʚʦʜʥʠʢʘ ʬʘʡʣʦʚ 
ʩʣʝʚʘ ʚʳʜʝʣʝʥʥʳʡ ʬʘʡʣ ʚ ʩʧʠʩʢʝ ʬʘʡʣʦʚ 
ʧʨʦʝʢʪʘ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʘʡʣʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʩʪʦʨʦʥʥʠʝ 
ʙʠʙʣʠʦʪʝʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʧʣʘʛʠʥʦʚ ʤʦʜʫʣʝʡ ʋʉʆ. 

6.6. ʆʪʦʙʨʘʞʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʜʘ 

ʆʢʥʦ ʦʪʦʙʨʘʞʝʥʠʷ IEC code ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʦʜ, 
ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ PLCGenerator. ʂʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 32. 

 

ʈʠʩʫʥʦʢ 32 ï ʆʢʥʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʜʘ 
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6.7. ʆʢʥʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʷʟʳʢʘ ʉʠ 

ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʷʟʳʢʘ ʉʠ (ʩʤ. ʨʠʩ. 33) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ  
ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʣʦʛʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ  
ʥʘ ʷʟʳʢʝ ʉʠ. 

 

ʈʠʩʫʥʦʢ 33 ï ʆʢʥʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʷʟʳʢʘ ʉʠ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʫʥʢʪ ʤʝʥʶ çʉʠ-ʨʘʩʰʠʨʝʥʠʝè ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ, ʝʛʦ 
ʧʘʨʘʤʝʪʨʳ ʠ ʩʦʜʝʨʞʠʤʦʝ ʦʪʦʙʨʘʟʷʪʩʷ ʚ ʦʙʣʘʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʀʤʷ ʨʘʩʰʠʨʝʥʠʷ 
ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ. 

ʉʦʟʜʘʚʘʪʴ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʉʠ-ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦ ʪʘʢʠʤ ʞʝ 
ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ. ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 
ʪʘʢʞʝ ʜʦʩʪʫʧʥʳ, ʥʦ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʤʝʥʦʚʘʥʠ.ʁ ʇʦʩʢʦʣʴʢʫ ʷʟʳʢʠ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʄʕʂ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʝʛʠʩʪʨʫ, ʪʨʘʥʩʣʷʪʦʨ ʊʈ ʇʃʂ ʧʨʠʚʦʜʠʪ 
ʚʩʝ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʚʝʨʭʥʠʡ ʨʝʛʠʩʪʨ, ʜʘʞʝ ʝʩʣʠ ʚ ʠʩʭʦʜʥʦʤ ʢʦʜʝ ST ʦʥʠ 
ʫʢʘʟʘʥʳ ʚ ʥʠʞʥʝʤ ʨʝʛʠʩʪʨʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʛʣʦʙʘʣʴʥʳʝ 
ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ  
ʚ ʉʠ-ʨʘʩʰʠʨʝʥʠʠ, ʠʟʥʘʯʘʣʴʥʦ ʦʙʲʷʚʣʷʪʴ ʩ ʠʤʝʥʘʤʠ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ. 

ɺ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ ʤʦʞʥʦ ʚʠʜʝʪʴ ʩʣʝʜʫʶʱʠʝ ʩʝʢʮʠʠ: 

ï çincludes sectionè; 

ï çglobals sectionè; 

ï çinitFunction sectionè; 

ï çcleanUpFunction sectionè; 

ï çretrieveFunction sectionè; 

ï çpublishFunction sectionè. 

ʋʜʘʣʷʪʴ ʟʘʛʦʣʦʚʢʠ ʨʘʟʜʝʣʦʚ ʥʝʣʴʟʷ. ɺʘʞʥʦ ʧʦʤʝʩʪʠʪʴ ʉʠ-ʢʦʜ ʚ ʧʨʘʚʠʣʴʥʳʡ 
ʨʘʟʜʝʣ. 
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ʈʘʟʜʝʣ çincludes sectionè ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʟʘʛʦʣʦʚʦʯʥʳʝ ʬʘʡʣʳ, 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʤʧʠʣʷʮʠʠ ʬʫʥʢʮʠʡ ʉʠ, ʦʙʲʷʚʣʝʥʥʳʭ ʚ ʉʠ-ʨʘʩʰʠʨʝʥʠʠ. 

ʈʘʟʜʝʣ çglobals sectionè ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʪʝʣʘ ʬʫʥʢʮʠʡ ʉʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʚʳʟʚʘʥʳ ʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. 

ʂʦʜ ʠʟ ʨʘʟʜʝʣʘ çinitFunction sectionè ʚʳʟʳʚʘʝʪʩʷ ʝʜʠʥʦʞʜʳ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ 
ʧʨʦʛʨʘʤʤʳ. 

ʂʦʜ ʠʟ ʨʘʟʜʝʣʘ çcleanUpFunction sectionè ʚʳʟʳʚʘʝʪʩʷ ʝʜʠʥʦʞʜʳ ʚ ʭʦʜʝ   
ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

ʈʘʟʜʝʣ çretrieveFunction sectionè ʚʳʟʳʚʘʝʪʩʷ ʧʝʨʝʜ ʢʘʞʜʳʤ ʮʠʢʣʦʤ  
ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ, ʭʨʘʥʠʤʳʤʠ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 
ʧʘʤʷʪʠ (ʚ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʉʀ ʇʃʂ ʪʘʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ). 

ʈʘʟʜʝʣ çpublishFunction sectionè ʚʳʟʳʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʨʘʙʦʪʳ 
ʉʇʆ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʪʝʩʪ ʇʇ ʇʆ ʇʃʂ ɹʘʛʝʪ (ʈʉʂʖ.20514-01) ʩʦʜʝʨʞʠʪ ʨʘʙʦʯʠʡ 
ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʠ-ʨʘʩʰʠʨʝʥʠʷ ʚ ʧʨʦʝʢʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 
ʨʘʙʦʪʳ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʧʨʦʝʢʪʘ ʠʟ ʉʠ-ʨʘʩʰʠʨʝʥʠʷ. 
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6.8. ʆʢʥʦ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ ʷʟʳʢʦʚ ST ʠ IL 

ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʷʟʳʢʦʚ ST ʠ IL, ʨʠʩ. 34 ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ  
ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʣʦʛʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʥʘ ʷʟʳʢʘʭ 
ST ʠ IL. 

 

ʈʠʩʫʥʦʢ 34 ï ʈʝʜʘʢʪʦʨ ʷʟʳʢʦʚ ST ʠ IL 

ʈʝʜʘʢʪʦʨ ʷʟʳʢʦʚ ST ʠ IL ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ï ʧʦʜʩʚʝʪʢʫ ʩʠʥʪʘʢʩʠʩʘ ʢʦʜʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪ.ʝ. ʚʳʜʝʣʝʥʠʷ 

ʦʩʦʙʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʰʨʠʬʪʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʜʘʥʥʳʭ ʷʟʳʢʦʚ; 

ï ʥʫʤʝʨʘʮʠʠ ʩʪʨʦʢ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʰʠʙʦʢ ʚ 

ʧʨʦʛʨʘʤʤʝ, ʪʘʢ ʢʘʢ ʪʨʘʥʩʣʷʪʦʨ ʢʦʜʘ ST ʚ C ʚʳʜʘʸʪ ʥʦʤʝʨ ʩʪʨʦʢʠ, ʚ ʢʦʪʦʨʦʡ 

ʥʘʡʜʝʥʘ ʦʰʠʙʢʘ; 

ï ʩʚʦʨʘʯʠʚʘʥʠʝ ʢʦʜʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ: ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʋʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʰʨʠʬʪ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ Ctrl + 
<ʢʦʣʸʩʠʢʦ ʤʳʰʠ>. 

ʆʧʠʩʘʥʠʝ ʩʠʥʪʘʢʩʠʩʘ, ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʦʚ ST ʠ IL ʦʧʠʩʘʥʳ  
ʚ ɻʆʉʊ ʈ ʄʕʂ 61131-3-2016. 
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6.9. ʆʢʥʦ ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʷʟʳʢʦʚ FBD, SFC ʠ LD 

ɼʘʥʥʳʝ ʨʝʜʘʢʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ  
ʣʦʛʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʘʭ FBD, SFC ʠ LD. 

6.9.1. ʈʝʜʘʢʪʦʨ ʷʟʳʢʘ FBD 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʟʳʢʘ FBD ʷʚʣʷʶʪʩʷ: ʧʝʨʝʤʝʥʥʳʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʙʣʦʢʠ ʠ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ FBD ʜʠʘʛʨʘʤʤʳ, ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʧʦʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʘʥʝʣʴ, ʨʠʩ. 35. 

 

ʈʠʩʫʥʦʢ 35 ï ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤ 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ FBD. 
ʅʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʢʥʦʧʢʠ ʦʧʠʩʘʥʦ ʚ ʪʘʙʣ. 6. 

ʊʘʙʣʠʮʘ 6 ï ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤʳ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ɺʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ 
ʜʠʘʛʨʘʤʤʝ 

ʇʝʨʝʚʦʜ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʜʝʣʝʥʠʝ 
ʦʙʲʝʢʪʦʚ ʨʝʜʘʢʪʦʨʝ ʦʜʥʦʛʦ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ 
ʷʟʳʢʦʚ 

 
ʇʝʨʝʤʝʱʝʥʠʝ ʜʠʘʛʨʘʤʤʳ 

ʇʝʨʝʚʦʜ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨʳ ʨʝʜʘʢʪʦʨʘ 
ʦʜʥʦʛʦ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ, ʩ ʧʦʤʦʱʴʶ ʝʛʦ 
ʧʝʨʝʤʝʱʝʥʠʷ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ 
ʢʦʤʤʝʥʪʘʨʠʡ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʩʦʟʜʘʥʠʷ ʢʦʤʤʝʥʪʘʨʠʷ 

 
ɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʦʙʘʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 

 
ɼʦʙʘʚʠʪʴ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʦʙʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʙʣʦʢʘ 

 
ɼʦʙʘʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʜʦʙʘʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʠ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʢʥʦʧʢʫ ʠ 
ʥʘʞʘʪʴ ʥʘ ʩʚʦʙʦʜʥʦʝ ʤʝʩʪʦ ʚ ʦʙʣʘʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤʳ. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦʷʚʷʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʜʠʘʣʦʛʠ ʜʦʙʘʚʣʝʥʠʷ 
ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ ʚ 
ʦʙʣʘʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤ. ɺʳʟʦʚ ʜʘʥʥʦʛʦ ʤʝʥʶ ʧʨʦʠʩʭʦʜʠʪ ʥʘʞʘʪʠʝʤ 
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ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʠ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ çɼʦʙʘʚʠʪʴè, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ: çɹʣʦʢè, 
çʇʝʨʝʤʝʥʥʘʷè, çʇʦʜʢʣʶʯʝʥʠʝè, çʂʦʤʤʝʥʪʘʨʠʡè, ʨʠʩ. 36. 

 

ʈʠʩʫʥʦʢ 36 ï ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʨʝʜʘʢʪʦʨʘ ʷʟʳʢʘ FBD 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʝʥʦ ʜʦʙʘʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

6.9.1.1. ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʦʜʥʠʤ ʠʟ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ, 
ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʚʦʡʩʪʚʘ ʙʣʦʢʘè, ʨʠʩ. 37. 

 

ʈʠʩʫʥʦʢ 37 ï ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 

ɺ ʜʠʘʣʦʛʝ çʉʚʦʡʩʪʚʘ ʙʣʦʢʘè ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʙʣʦʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ (ʠʤʷ, ʢʦʣʠʯʝʩʪʚʦ 
ʚʭʦʜʦʚ, ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ). 
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ʕʣʝʤʝʥʪ ʚʳʙʦʨʘ (checkbox) çʋʧʨʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʠʝʤè ʜʦʙʘʚʣʷʝʪ ʚ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ çEnableè: EN ʠ ENO. 

ɼʦʙʘʚʣʝʥʠʝ (ʧʫʪʝʤ ʢʦʧʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʣʦʢʘ), ʫʜʘʣʝʥʠʝ  
ʠ ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜ 
ʤʝʥʶ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝè ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ 
ʜʠʘʛʨʘʤʤʳ (ʩʤ. ʨʠʩ. 36). 

ʊʘʢʞʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʠʟ çʇʘʥʝʣʠ ʙʠʙʣʠʦʪʝʢʠ 
ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚè (ʩʤ. ʧ. 6.13), ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʤʳʰʠ 
(Drag&Drop) ʚʳʙʨʘʥʥʦʛʦ ʙʣʦʢʘ ʥʘ ʧʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤʳ FBD. 

6.9.1.2. ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 

ʇʝʨʝʤʝʥʥʳʝ ʜʦʙʘʚʣʷʶʪʩʷ ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʩ ʧʦʤʦʱʴʶ 
ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ (Drag&Drop) ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʟʘ ʦʙʣʘʩʪʴ, ʚʳʜʝʣʝʥʥʫʶ 
ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩ. 38, ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤ. 

 

ʈʠʩʫʥʦʢ 38 ï ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 

ʀʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ ʚ ʜʠʘʣʦʛʝ çʉʚʦʡʩʪʚʘ ʧʝʨʝʤʝʥʥʦʡè, 
ʨʠʩ. 39, ʥʘʞʘʚ ʥʘ ʥʝʸ ʜʚʘ ʨʘʟʘ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ. 
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ʈʠʩʫʥʦʢ 39 ï ʉʚʦʡʩʪʚʘ ʧʝʨʝʤʝʥʥʦʡ 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʠ ʠʟʤʝʥʠʪʴ 
ʝʸ ʢʣʘʩʩ (çɺʭʦʜè, çɺʳʭʦʜè, çɺʭʦʜ/ɺʳʭʦʜè).  

6.9.1.3. ɼʦʙʘʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʘ ʦʜʠʥ ʠʟ ʚʭʦʜʦʚ ʜʨʫʛʦʛʦ, ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʤʝʥʪ 
çʇʦʜʢʣʶʯʝʥʠʝè. ʇʨʠ ʧʨʷʤʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʚʳʭʦʜʘ 
ʦʜʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʢ ʚʭʦʜʫ ʜʨʫʛʦʛʦ ʧʦʣʫʯʠʪʩʷ ʧʨʷʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ 
ʧʦʤʦʱʴʶ ʯʸʨʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʣʠʥʠʠ. ʅʘ ʩʭʝʤʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʵʣʝʤʝʥʪ çʇʦʜʢʣʶʯʝʥʠʝè ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʩʝʯʝʥʠʡ 
ʧʨʷʤʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ çʇʦʜʢʣʶʯʝʥʠʝè ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ 
çʉʚʦʡʩʪʚʘ ʧʦʜʢʣʶʯʝʥʠʷè, ʨʠʩ. 40. 

 

ʈʠʩʫʥʦʢ 40 ï ɼʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ FBD 
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ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʩʦʝʜʠʥʝʥʠʷ: çʂʦʥʥʝʢʪʦʨè ï ʜʣʷ 
ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, çʇʨʦʜʦʣʞʝʥʠʝè ï ʜʣʷ ʚʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 
ʫʢʘʟʘʪʴ ʠʤʷ ʜʘʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. ʅʘ ʨʠʩ. 41 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʦʝʜʠʥʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 41 ï ʇʨʠʤʝʨ FBD ʜʠʘʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʢʣʶʯʝʥʠʡ 

ʌʫʥʢʮʠʷ çADDè ʥʘ ʚʳʭʦʜʝ çOUTè ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩ ʧʦʤʦʱʴʶ 
ʧʦʜʢʣʶʯʝʥʠʷ çRESULTè ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʚʭʦʜ çIN1è ʚ ʬʫʥʢʮʠʶ çMINè. ɺ ʬʫʥʢʮʠʠ 
çADDè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʪʠʧʘ çʂʦʥʥʝʢʪʦʨè, ʚ ʬʫʥʢʮʠʠ çMINè ï ʪʠʧʘ 
çʇʨʦʜʦʣʞʝʥʠʝè. ʀʤʝʥʘ ʫ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʠʥʘʢʦʚʳʝ. 

6.9.1.4. ɼʦʙʘʚʣʝʥʠʝ ʢʦʤʤʝʥʪʘʨʠʝʚ 

ʈʝʜʘʢʪʦʨ FBD ʜʠʘʛʨʘʤʤ (ʠ ʦʩʪʘʣʴʥʳʝ ʨʝʜʘʢʪʦʨʳ, ʦ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ 
ʥʠʞʝ) ʧʦʟʚʦʣʷʶʪ ʜʦʙʘʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʥʘ ʜʠʘʛʨʘʤʤʫ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʘ ʧʘʥʝʣʠ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʤʤʝʥʪʘʨʠʷ ʠ ʜʦʙʘʚʣʝʥʠʷ ʝʛʦ ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦʷʚʠʪʩʷ 
ʜʠʘʣʦʛ (ʩʤ. ʨʠʩ. 42) ʜʣʷ ʚʚʦʜʘ ʪʝʢʩʪʘ ʢʦʤʤʝʥʪʘʨʠʷ. 

 

ʈʠʩʫʥʦʢ 42 ï ɼʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ ʢʦʤʤʝʥʪʘʨʠʷ 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ OK ʢʦʤʤʝʥʪʘʨʠʡ ʧʦʷʚʠʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʨʠʩ. 43. 
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ʈʠʩʫʥʦʢ 43 ï ɼʦʙʘʚʣʝʥʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʢ FBD ʜʠʘʛʨʘʤʤʝ 

6.9.1.5. ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʤ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʦʥ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʯʝʤ ʚʳʰʝ ʠ ʣʝʚʝʝ ʨʘʩʧʦʣʦʞʝʥ ʚʝʨʭʥʠʡ ʣʝʚʳʡ ʫʛʦʣ, 
ʦʧʠʩʳʚʘʶʱʝʛʦ ʬʫʥʢʮʠʶ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʪʝʤ ʨʘʥʴʰʝ 
ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ. 

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʠʩ. 44, ʪʦ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʙʫʜʝʪ 
ʩʣʝʜʫʶʱʠʤ: 1 ï ADD; 2 ïMIN; 3 ï SUB. 

 

ʈʠʩʫʥʦʢ 44 ï ʉʭʝʤʘ, ʩʦʜʝʨʞʘʱʘʷ ʬʫʥʢʮʠʠ ʩ ʧʦʨʷʜʢʦʤ ʚʳʧʦʣʥʝʥʠʷ (ʦʙʩʯʸʪʘ)  
ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʸʥ ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʜʠʘʣʦʛʘ 
ʩʚʦʡʩʪʚ. ɼʘʥʥʘʷ ʦʧʮʠʷ çʇʦʨʷʜʦʢ ʠʩʧʦʣʥʝʥʠʷè ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩ. 45. 
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ʈʠʩʫʥʦʢ 45 ï ʉʚʦʡʩʪʚʦ çʧʦʨʷʜʦʢ ʠʩʧʦʣʥʝʥʠʷè ʬʫʥʢʮʠʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʬʫʥʢʮʠʠ ʠʣʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʘ ʩʭʝʤʝ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʙʫʜʝʪ ʫʢʘʟʘʥ ʝʛʦ 
ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚʳʧʦʣʥʝʥʠʷ. ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 46. 

 

ʈʠʩʫʥʦʢ 46 ï ʉʭʝʤʘ, ʩʦʜʝʨʞʘʱʘʷ ʬʫʥʢʮʠʠ ʩ ʧʦʨʷʜʢʦʤ ʚʳʧʦʣʥʝʥʠʷ,  
ʟʘʜʘʥʥʳʤ ʚʨʫʯʥʫʶ 

ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ FBD, ʦʩʥʦʚʥʳʭ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ɻʆʉʊ ʈ ʄʕʂ 
61131-3-2016. 
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6.9.2. ʈʝʜʘʢʪʦʨ ʷʟʳʢʘ LD 

ʗʟʳʢ LD ʠʣʠ ʈʂʉ (ʈʝʣʝʡʥʦ-ʂʦʥʪʘʢʪʥʳʝ ʉʭʝʤʳ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʛʨʘʬʠʯʝʩʢʫʶ ʬʦʨʤʫ ʟʘʧʠʩʠ ʣʦʛʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʚ ʚʠʜʝ ʢʦʥʪʘʢʪʦʚ ʠ ʢʘʪʫʰʝʢ 
ʨʝʣʝ. ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʟʳʢʘ LD ʷʚʣʷʶʪʩʷ: ʰʠʥʘ ʧʠʪʘʥʠʷ, ʢʘʪʫʰʢʘ, ʢʦʥʪʘʢʪ. 
ɼʦʙʘʚʠʪʴ ʜʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ FBD, ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ 
ʩʧʦʩʦʙʘʤʠ. 

ʂʘʢ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʚʢʣʘʜʢʘ ʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ LD ʜʠʘʛʨʘʤʤʳ, ʚ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʘʥʝʣʴ (ʩʤ. ʨʠʩ. 47) ʩ ʵʣʝʤʝʥʪʘʤʠ ʷʟʳʢʘ LD. 

 

ʈʠʩʫʥʦʢ 47 ï ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ LD ʜʠʘʛʨʘʤʤ 

ɸʥʘʣʦʛʠʯʥʦ ʨʝʜʘʢʪʦʨʫ ʷʟʳʢʘ FBD ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 
ʚʩʝ ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ LD, ʘ ʪʘʢʞʝ ʠ FBD, ʪʘʢ ʢʘʢ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʦʚ ʥʘ ʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ. ɺ ʪʘʙʣʠʮʝ 7 ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʢʥʦʧʦʢ 
ʜʘʥʥʦʡ ʧʘʥʝʣʠ. ʆʧʠʩʘʥʠʝ ʦʩʪʘʣʴʥʳʭ ʢʥʦʧʦʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʷʟʳʢʫ FBD, ʥʘʭʦʜʠʪʩʷ ʚ 
ʪʘʙʣ.7. 

ʊʘʙʣʠʮʘ 7 ï ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ LD ʜʠʘʛʨʘʤʤʳ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʰʠʥʫ 
ʧʠʪʘʥʠʷ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʰʠʥʳ ʧʠʪʘʥʠʷ 

 
ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʢʘʪʫʰʢʫ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʢʘʪʫʰʢʠ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʢʦʥʪʘʢʪ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʢʦʥʪʘʢʪʘ 

ɺʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʜʣʷ ʨʝʜʘʢʪʦʨʘ LD ʜʠʘʛʨʘʤʤ, ʨʠʩ. 48, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʤʠʤʦ ʵʣʝʤʝʥʪʦʚ LD ʷʟʳʢʘ, ʜʦʩʪʫʧʥʳ ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ FBD. 

 

ʈʠʩʫʥʦʢ 48 ï ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʨʝʜʘʢʪʦʨʘ ʷʟʳʢʘ LD 
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6.9.2.6. ɼʦʙʘʚʣʝʥʠʝ ʰʠʥʳ ʧʠʪʘʥʠʷ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʰʠʥʳ ʧʠʪʘʥʠʷ, ʦʜʥʠʤ ʠʟ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ, 
ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʚʦʡʩʪʚʘ ʰʠʥʳ ʧʠʪʘʥʠʷè, ʨʠʩ. 49. 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʫʢʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

ï ʪʠʧ ʰʠʥʳ ʧʠʪʘʥʠʷ: ʣʝʚʘ ̫ʠʣʠ ʧʨʘʚʘ;̫ 

ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʘʢʪʦʚ ʥʘ ʜʦʙʘʚʣʷʝʤʦʡ ʰʠʥʝ ʧʠʪʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 49 ï ʉʚʦʡʩʪʚʦ ʰʠʥʳ ʧʠʪʘʥʠʷ 

ʅʘ ʨʠʩ. 50 ʧʨʠʚʝʜʝʥʳ ʜʚʝ ʜʦʙʘʚʣʝʥʥʳʝ ʰʠʥʳ ʧʠʪʘʥʠʷ: ʣʝʚʘʷ ʩ ʪʨʝʤʷ 
ʢʦʥʪʘʢʪʘʤʠ ʠ ʧʨʘʚʘʷ ʩ ʦʜʥʠʤ ʢʦʥʪʘʢʪʦʤ. 

 

ʈʠʩʫʥʦʢ 50 ï ʐʠʥʳ ʧʠʪʘʥʠʷ ʥʘ LD ʜʠʘʛʨʘʤʤʝ 

6.9.2.7. ɼʦʙʘʚʣʝʥʠʝ ʢʦʥʪʘʢʪʘ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢʦʥʪʘʢʪʘ ʥʘ LD ʜʠʘʛʨʘʤʤʫ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 
ʟʥʘʯʝʥʠʷ ʢʦʥʪʘʢʪʘè, ʨʠʩ. 51. 

ɼʘʥʥʳʡ ʜʠʘʣʦʛ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʠʬʠʢʘʪʦʨ ʜʘʥʥʦʛʦ ʢʦʥʪʘʢʪʘ: 

ï çʆʙʳʯʥʳʡè; 

ï çʀʥʚʝʨʩʠʷè; 

ï çʅʘʨʘʩʪʘʶʱʠʡ ʬʨʦʥʪè; 

ï çʉʧʘʜʘʶʱʠʡ ʬʨʦʥʪè. 
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ʈʠʩʫʥʦʢ 51 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʦʥʪʘʢʪʘ 

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʘʣʦʛ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ çʇʝʨʝʤʝʥʥʘʷè ʧʝʨʝʤʝʥʥʫʶ, 
çʩʚʷʟʳʚʘʝʤʫʶè ʩ ʜʘʥʥʳʤ ʢʦʥʪʘʢʪʦʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʩʚʷʟʳʚʘʝʤʳʝè 
ʧʝʨʝʤʝʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʜʣʷ ʜʘʥʥʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʦʤ BOOL. 

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʜʦʙʘʚʣʝʥʠʷ ʢʦʥʪʘʢʪʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 
Drag&Drop ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ BOOL. ɼʣʷ ʵʪʦʛʦ 
ʥʝʦʙʭʦʜʠʤʦ ʟʘʞʘʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʟʘ ʧʝʨʚʳʡ ʩʪʦʣʙʝʮ (ʢʦʪʦʨʳʡ ʠʤʝʝʪ 
ʟʘʛʦʣʦʚʦʢ #) ʧʝʨʝʤʝʥʥʫʶ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʢʨʠʪʝʨʠʷʤ ʠ 
ʧʝʨʝʥʝʩʪʠ ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤʳ, ʨʠʩ. 52. 

 

ʈʠʩʫʥʦʢ 52 ï ɼʦʙʘʚʣʝʥʠʝ ʢʦʥʪʘʢʪʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 

6.9.2.8. ɼʦʙʘʚʣʝʥʠʝ ʢʘʪʫʰʢʠ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢʘʪʫʰʢʠ ʥʘ LD ʜʠʘʛʨʘʤʤʫ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ 
ʟʥʘʯʝʥʠʷ ʢʘʪʫʰʢʠè, ʨʠʩ. 53. 
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ʈʠʩʫʥʦʢ 53 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʘʪʫʰʢʠ 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʠʬʠʢʘʪʦʨ ʜʘʥʥʦʛʦ ʢʦʥʪʘʢʪʘ: 

ï çʆʙʳʯʥʳʡè; 

ï çʀʥʚʝʨʩʠè̫; 

ï çʋʩʪʘʥʦʚʠʪèɹ; 

ï çʉʙʨʦʩè; 

ï çʅʘʨʘʩʪʘʶʱʠʡ ʬʨʦʥʪè; 

ï çʉʧʘʜʘʶʱʠʡ ʬʨʦʥʪè. 

 ʀʟ ʩʧʠʩʢʘ çʇʝʨʝʤʝʥʥʘʷè ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʧʝʨʝʤʝʥʥʦʡ, çʩʚʷʟʳʚʘʝʤʦʡè ʩ 
ʜʘʥʥʳʤ ʢʦʥʪʘʢʪʦʤ. ʕʪʠ ʧʝʨʝʤʝʥʥʳʝ, ʢʘʢ ʠ ʜʣʷ ʢʦʥʪʘʢʪʦʚ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 
ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʩ ʪʠʧʦʤ BOOL. 

ɸʥʘʣʦʛʠʯʥʦ, ʩ ʧʦʤʦʱʴʶ Drag&Drop, ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʠ ʢʘʪʫʰʢʠ, ʥʦ ʚ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʧʝʨʝʤʝʥʥʘʷ ʜʦʣʞʥʘ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʣʘʩʩʫ çɺʳʭʦʜè, ʨʠʩ. 54. 

 

ʈʠʩʫʥʦʢ 54 ï ɼʦʙʘʚʣʝʥʠʝ ʢʘʪʫʰʢʠ ʥʘ ʜʠʘʛʨʘʤʤʫ ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 

ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ LD, ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ɻʆʉʊ ʈ ʄʕʂ 61131-
3-2016. 
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6.9.3. ʈʝʜʘʢʪʦʨ ʷʟʳʢʘ SFC 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʟʳʢʘ SFC ʷʚʣʷʶʪʩʷ: ʥʘʯʘʣʴʥʳʡ ʰʘʛ, ʰʘʛ, ʧʝʨʝʭʦʜ, 
ʙʣʦʢ ʜʝʡʩʪʚʠʡ, ʜʠʚʝʨʛʝʥʮʠʠ, çʧʨʳʞʦʢè. ʇʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ SFC ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ 
ʰʘʛʦʚ, ʩʚʷʟʘʥʥʳʭ ʧʝʨʝʭʦʜʘʤʠ. 

ʂʘʢ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʚʢʣʘʜʢʘ ʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ SFC ʜʠʘʛʨʘʤʤʳ, ʚ 
ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʘʥʝʣʴ (ʩʤ. ʨʠʩ. 55). 

 

ʈʠʩʫʥʦʢ 55 ï ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ SFC ʜʠʘʛʨʘʤʤ 

ɺ ʪʘʙʣ. 8 ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʢʥʦʧʦʢ ʜʘʥʥʦʡ ʧʘʥʝʣʠ. ʆʧʠʩʘʥʠʝ ʦʩʪʘʣʴʥʳʭ 
ʢʥʦʧʦʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʷʟʳʢʫ FBD ʠ LD (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʘʪʫʰʢʠ) ʠ ʪʘʢ ʞʝ 
ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʵʪʦʡ ʧʘʥʝʣʠ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 6 ʠ 7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʙʣʠʮʘ 8 ï ʂʥʦʧʢʠ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ SFC ʜʠʘʛʨʘʤʤʳ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʥʘʯʘʣʴʥʳʡ ʰʘʛ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʰʘʛʘ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʰʘʛ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʰʘʛʘ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʝʨʝʭʦʜ ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʘ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʙʣʦʢ ʜʝʡʩʪʚʠʡ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʙʣʦʢʘ 
ʜʝʡʩʪʚʠʡ 

 
ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʜʠʚʝʨʛʝʥʮʠʶ 

ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ 
ʜʠʚʝʨʛʝʥʮʠʠ ʠ ʢʦʥʚʝʨʛʝʥʮʠʠ 

 
ʉʦʟʜʘʪʴ ʥʦʚʳʡ çʧʨʳʞʦʢè ɺʳʟʦʚ ʜʠʘʣʦʛʘ ʩʦʟʜʘʥʠʷ çʧʨʳʞʢʘè 

ɼʘʣʝʝ ʜʘʸʪʩʷ ʦʧʠʩʘʥʠʝ ʜʦʙʘʚʣʝʥʠʷ ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 8 ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ 
SFC. 

6.9.3.9. ɼʦʙʘʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʰʘʛʘ 

ʇʨʦʮʝʜʫʨʘ ʜʦʙʘʚʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʰʘʛʘ ʠ ʦʙʳʯʥʦʛʦ ʰʘʛʘ ʥʠʯʝʤ  
ʥʝ ʦʪʣʠʯʘʝʪʩʷ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʚʳʟʳʚʘʝʪʩʷ ʜʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʰʘʛè, ʨʠʩ. 56. 
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ʈʠʩʫʥʦʢ 56 ï ɼʠʘʣʦʛʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʰʘʛʘ ʠ ʦʙʳʯʥʦʛʦ ʰʘʛʘ  
SFC ʜʠʘʛʨʘʤʤʳ 

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEC 61131-3, ʥʘ SFC ʜʠʘʛʨʘʤʤʝ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʠʥ ʰʘʛ 
ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ SFC-ʜʠʘʛʨʘʤʤʳ ʠ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦ ʩʜʚʦʝʥʥʳʤʠ ʣʠʥʠʷʤʠ ʥʘ ʛʨʘʥʠʮʘʭ, ʨʠʩ. 57. 

 

ʈʠʩʫʥʦʢ 57 ï ʐʘʛ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʷʟʳʢʘ SFC 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʰʘʛʘ ʥʝ ʫʢʘʟʘʥʦ ʝʛʦ ʠʤʷ ï ʙʫʜʝʪ ʚʳʜʘʥʘ 
ʦʰʠʙʢʘ, ʨʠʩ. 58. 

 

ʈʠʩʫʥʦʢ 58 ï ʆʰʠʙʢʘ ʦʪʩʫʪʩʪʚʠ ̫ʠʤʝʥʠ ʰʘʛʘ ʚʦ ʚʨʝʤʷ ʝʛʦ ʜʦʙʘʚʣʝʥʠʷ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʰʘʛʘ ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, ʩ 
ʧʦʤʦʱʴʶ ʛʘʣʦʯʝʢ ʝʛʦ ʩʦʝʜʠʥʠʪʝʣʠ, ʨʠʩ.  59: 

ï çɺʭʦʜè; 

ï çɺʳʭʦʜè; 

ï çɼʝʡʩʪʚʠʝè. 
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ʈʠʩʫʥʦʢ 59 ï ɼʦʙʘʚʣʝʥʠʝ ʰʘʛʘ ʥʘ SFC ʜʠʘʛʨʘʤʤʫ 

çɼʝʡʩʪʚʠʝè ʜʦʙʘʚʣʷʝʪ ʩʦʝʜʠʥʠʪʝʣʴ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʜʘʥʥʦʛʦ ʰʘʛʘ ʩ ʙʣʦʢʦʤ 
ʜʝʡʩʪʚʠʡ. çɺʭʦʜè ʠ çɺʳʭʦʜè ʩʦʝʜʠʥʠʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʝʜʠʥʝʥʳ ʩ ʧʝʨʝʭʦʜʦʤ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ OK, ʥʘ ʜʠʘʛʨʘʤʤʫ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʰʘʛ ʩ 
ʫʢʘʟʘʥʥʳʤʠ ʩʦʝʜʠʥʠʪʝʣʷʤʠ, ʨʠʩ. 60. 

 

ʈʠʩʫʥʦʢ 60 ï ʐʘʛ SFC ʜʠʘʛʨʘʤʤʳ ʩ ʩʦʝʜʠʥʠʪʝʣʷʤʠ ʚʭʦʜʘ ʠ ʜʝʡʩʪʚʠʷ 

6.9.3.10. ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʭʦʜʘ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʘ SFC ʜʠʘʛʨʘʤʤʫ ʧʝʨʝʭʦʜʘ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʪʴ 
ʧʝʨʝʭʦʜè, ʨʠʩ. 61. 

 

ʈʠʩʫʥʦʢ 61 ï ɼʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʘ ʜʣʷ SFC ʜʠʘʛʨʘʤʤʳ 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʧʝʨʝʭʦʜʘ ʠ ʝʛʦ ʧʨʠʦʨʠʪʝʪ. ʊʠʧ 
ʧʝʨʝʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ: 
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ï çʉʩʳʣʢʘè; 

ï çʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦè; 

ï çʇʦʜʢʣʶʯʝʥʠʝè. 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʧʝʨʝʭʦʜʘ çʉʩʳʣʢʘè ʚ ʦʪʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ, ʨʠʩ. 62 ʙʫʜʫʪ 
ʜʦʩʪʫʧʥʳ ʧʝʨʝʭʦʜʳ, ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʤʦʜʫʣʷ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʷʟʳʢʝ SFC. ɼʦʙʘʚʣʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʝʭʦʜʘ 
ʦʧʠʩʳʚʘʝʪʩʷ ʥʠʞʝ ʧʦʩʣʝ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʜʦʙʘʚʣʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ SFC. 

 

ʈʠʩʫʥʦʢ 62 ï ɺʩʧʣʳʚʘʶʱʠʡ ʩʧʠʩʦʢ ʩ ʜʦʩʪʫʧʥʳʤʠ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʧʝʨʝʭʦʜʘ çʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦè, ʨʠʩ. 63, ʫʩʣʦʚʠʝ ʧʝʨʝʭʦʜʘ 
ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠʷ ʥʘ ʷʟʳʢʝ ST. 

 

ʈʠʩʫʥʦʢ 63 ï ʋʩʣʦʚʠʝ ʧʝʨʝʭʦʜʘ ʚ ʚʠʜʝ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʜʘ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʷʟʳʢʝ ST 

ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʝʭʦʜʘ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʫʜʦʙʥʘ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 
ʢʦʨʦʪʢʦʝ ʫʩʣʦʚʠʝ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʤʝʥʥʳʝ çf3è ʠ çf4è ʪʠʧʘ INT ʨʘʚʥʳ. ɺʩʪʨʦʝʥʥʳʡ 
ʢʦʜ ʜʣʷ ʪʘʢʦʛʦ ʫʩʣʦʚʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ, (ʩʤ. ʨʠʩ. 63): 



58 

ʈʉʂʖ.20507-01 33 01 

f 3 = f 4 

ʊʘʢ ʞʝ ʤʦʞʥʦ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʷ ʧʨʦʩʪʦ ʫʢʘʟʘʪʴ ʧʝʨʝʤʝʥʥʫʶ. ɺ ʩʣʫʯʘʝ ʝʸ 
ʟʥʘʯʝʥʠʷ ʨʘʚʥʦʛʦ 0 ï ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ FALSE, ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ï TRUE. 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʧʝʨʝʭʦʜʘ çʇʦʜʢʣʶʯʝʥʠʝè, ʨʠʩ. 64, ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʷ 
ʧʝʨʝʭʦʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ FBD ʠʣʠ LD. 

 

ʈʠʩʫʥʦʢ 64 ï ɺʳʙʦʨ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ ʢʘʢ ʩʦʝʜʠʥʝʥʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ  
ʜʨʫʛʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ IEC 61131-3 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʧʝʨʝʭʦʜʘ çʇʦʜʢʣʶʯʝʥʠʝè, ʫ ʜʦʙʘʚʣʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ 
ʧʦʷʚʠʪʩʷ ʩʣʝʚʘ ʢʦʥʪʘʢʪ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʠʪʴ ʩ ʚʳʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ, 
ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʷʟʳʢʘ FBD ʠʣʠ ʢʘʪʫʰʢʠ LD ʜʠʘʛʨʘʤʤʳ. ʉʪʦʠʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʠʧʘ BOOL. ʅʠʞʝ, ʥʘ ʨʠʩ. 65 
ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥ ʧʨʠʤʝʨ ʧʝʨʝʭʦʜʘ, ʫʩʣʦʚʠʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʥʦ  
ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ LD ï ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʸʥʥʳʭ ʢʦʥʪʘʢʪʦʚ ʷʟʳʢʘ LD. 

 

ʈʠʩʫʥʦʢ 65 ï ʇʨʠʤʝʨ SFC ʜʠʘʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʦʜʠʥ ʠʟ ʧʝʨʝʭʦʜʦʚ ʟʘʜʘʥ  
ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ LD 
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6.9.3.11. ɼʦʙʘʚʣʝʥʠʝ ʙʣʦʢʘ ʜʝʡʩʪʚʠʡ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʙʣʦʢʘ ʜʝʡʩʪʚʠʡ (çAction  Block è) ʥʘ ʜʠʘʛʨʘʤʤʫ, ʧʦʷʚʠʪʩʷ 

ʜʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʦ ʙʣʦʢʘ ʜʝʡʩʪʚʠʡè, ʨʠʩ. 66. 

 

ʈʠʩʫʥʦʢ 66 ï ɼʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʦ ʙʣʦʢʘ ʜʝʡʩʪʚʠʡè 

ɼʘʥʥʳʡ ʙʣʦʢ ʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ. ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ 
ʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʥʘʞʘʚ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʠ ʫʩʪʘʥʦʚʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ: 

ï çʉʧʝʮʠʬʠʢʘʪʦʨè; 

ï çɼʣʠʪʝʣʴʥʦʩʪʴè; 

ï çʊʠʧè: çɼʝʡʩʪʚʠʝè, çʇʝʨʝʤʝʥʥʘʷè, çʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦè; 

ï çɿʥʘʯʝʥʠʝè; 

ï çʀʥʜʠʢʘʪʦʨè. 

ʇʦʣʝ çʉʧʝʮʠʬʠʢʘʪʦʨè ʦʧʨʝʜʝʣʷʝʪ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʜʝʡʩʪʚʠʝ 
ʥʘʯʠʥʘʝʪʩʷ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʢʦʛʜʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ɺʳʙʨʘʪʴ 
ʢʚʘʣʠʬʠʢʘʪʦʨ ʤʦʞʥʦ ʠʟ ʩʧʠʩʢʘ, ʨʠʩ. 67. 

 

ʈʠʩʫʥʦʢ 67 ï ʄʝʥʶ ʚʳʙʦʨʘ ʩʧʝʮʠʬʠʢʘʪʦʨʘ ʜʣʷ ʜʝʡʩʪʚʠʷ ʚ ʜʠʘʛʨʘʤʤʝ SFC 
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ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʧʝʮʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪʩʷ  
ʠʟ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʠʩʢʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 9. 

ʊʘʙʣʠʮʘ 9 ï ʉʧʝʮʠʬʠʢʘʪʦʨʳ ʜʝʡʩʪʚʠʡ SFC ʜʠʘʛʨʘʤʤʳ 

ʀʤʷ 
ʩʧʝʮʠʬʠʢʘʪʦʨʘ 

ʇʦʚʝʜʝʥʠʝ ʙʣʦʢʘ ʜʝʡʩʪʚʠʷ 

N ɼʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʧʦʢʘ ʜʘʥʥʳʡ ʰʘʛ ʘʢʪʠʚʝʥ 

R ɼʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʢʦʛʜʘ ʜʠʘʛʨʘʤʤʘ ʜʝʘʢʪʠʚʠʟʠʨʫʝʪʩʷ 

S 
ɼʝʡʩʪʚʠʝ ʘʢʪʠʚʠʨʫʝʪʩʷ ʠ ʦʩʪʘʸʪʩʷ ʘʢʪʠʚʥʳʤ ʧʦʢʘ SFC ʜʠʘʛʨʘʤʤʘ 
ʚʳʧʦʣʥʷʝʪʩʷ 

L 
ɼʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 
ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

D 
ɼʝʡʩʪʚʠʝ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ 
(ʝʩʣʠ ʰʘʛ ʝʱʸ ʘʢʪʠʚʝʥ) ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʘʥʥʳʡ ʰʘʛ 
ʘʢʪʠʚʝʥ 

P ɼʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʢʘʢ ʪʦʣʴʢʦ ʰʘʛ ʩʪʘʣ ʘʢʪʠʚʝʥ 

P0 ɼʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʢʘʢ ʪʦʣʴʢʦ ʰʘʛ ʩʪʘʣ ʥʝʘʢʪʠʚʝʥ 

P1 ɼʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʢʘʢ ʪʦʣʴʢʦ ʰʘʛ ʩʪʘʣ ʘʢʪʠʚʝʥ 

SD 
ɼʝʡʩʪʚʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴʩʷ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʜʘʞʝ ʚ 
ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʰʘʛ ʫʞʝ ʥʝ ʘʢʪʠʚʝʥ 

DS 
ɼʝʡʩʪʚʠʝ ʥʘʯʠʥʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴʩʷ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ, 
ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʰʘʛ ʝʱʸ ʘʢʪʠʚʝʥ 

SL ɼʝʡʩʪʚʠʝ ʘʢʪʠʚʥʦ ʚ ʪʝʯʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ, ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʇʦʣʝ çɼʣʠʪʝʣʴʥʦʩʪʴè ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʬʠʢʘʪʦʨʦʚ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʚ ʪʘʙʣʠʮʝ 9. 

çʊʠʧè ʦʧʨʝʜʝʣʷʝʪ ʢʦʜ ʠʣʠ ʢʦʥʢʨʝʪʥʫʶ ʤʘʥʠʧʫʣʷʮʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 
ʚʳʧʦʣʥʷʪʴʩʷ ʚʦ ʚʨʝʤʷ ʘʢʪʠʚʘʮʠʠ ʜʝʡʩʪʚʠʷ. ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ çɼʝʡʩʪʚʠʝè ʧʦʷʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʝʨʝʭʦʜʦʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʝ ʜʝʡʩʪʚʠʷ 
ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʷʟʳʢʝ SFC, 
ʨʠʩ. 68. 

 

ʈʠʩʫʥʦʢ 68 ï ɺʳʙʦʨ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 
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ɼʦʙʘʚʣʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ 
ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʥʠʞʝ ʧʦʩʣʝ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʜʦʙʘʚʣʷʝʤʳʭ 
ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ SFC. 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʪʠʧʘ ʜʝʡʩʪʚʠʷ çʇʝʨʝʤʝʥʥʘʷè ʚ ʧʦʣʝ çɿʥʘʯʝʥʠʝè ʧʦʷʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʧʝʨʝʤʝʥʥʳʝ, ʨʠʩ. 69, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʘʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ 
ʤʦʜʫʣʶ. 

 

ʈʠʩʫʥʦʢ 69 ï ɺʳʙʦʨ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʂʘʢ ʪʦʣʴʢʦ ʰʘʛ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ, ʜʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʩʚʦʝʛʦ ʪʠʧʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0, 0.0, FALSE ʠ ʜʨʫʛʠʝ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʪʠʧʦʚ. 
ʂʘʢ ʪʦʣʴʢʦ ʜʝʡʩʪʚʠʝ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʧʝʨʝʤʝʥʥʘʷ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1, 1.0, 
TRUE ʠ ʜʨʫʛʠʝ ʝʜʠʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʠʧʦʚ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʝʡʩʪʚʠʝ ʧʨʝʢʨʘʪʠʣʦ ʩʚʦʸ 
ʚʳʧʦʣʥʝʥʠʝ ʧʝʨʝʤʝʥʥʘʷ ʩʥʦʚʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0, 0.0, FALSE ʠ ʜʨʫʛʦʝ ʥʫʣʝʚʦʝ 
ʟʥʘʯʝʥʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʛʦ ʪʠʧʘ. 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ çʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦè, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʧʦʣʝ 
çɿʥʘʯʝʥʠʝè ʥʘʧʠʩʘʪʴ ʥʘ ʷʟʳʢʝ ST ʢʦʜ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʢʦʛʜʘ ʜʝʡʩʪʚʠʝ 
ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ, ʨʠʩ. 70. 

 

ʈʠʩʫʥʦʢ 70 ï ʅʘʧʠʩʘʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʜʘ ʜʣʷ ʜʝʡʩʪʚʠʷ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʮʝ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʜʘ ʜʣʷ ʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʩʪʘʚʠʪʴ ç;è, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʜʘ ʜʣʷ ʧʝʨʝʭʦʜʘ. 
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ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʙʣʦʢʘ ʜʝʡʩʪʚʠʷ ʥʘ ʜʠʘʛʨʘʤʤʫ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ 
ʘʩʩʦʮʠʠʨʦʚʘʪʴ ʩ ʢʦʥʢʨʝʪʥʳʤ ʰʘʛʦʤ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʳʯʥʳʤ 
ʩʦʝʜʠʥʝʥʠʝʤ ʧʨʘʚʦʛʦ ʢʦʥʪʘʢʪʘ ʫ ʰʘʛʘ ʠ ʣʝʚʦʛʦ ʢʦʥʪʘʢʪʘ ʫ ʜʝʡʩʪʚʠʷ, ʨʠʩ. 71. 

 

ʈʠʩʫʥʦʢ 71 ï ɸʩʩʦʮʠʠʨʦʚʘʥʠʝ ʰʘʛʘ step2 ʙʣʦʢʦʤ ʜʝʡʩʪʚʠʷ, ʩʦʜʝʨʞʘʱʠʤ ʜʚʘ 
ʜʝʡʩʪʚʠʷ 

6.9.3.12. ɼʦʙʘʚʣʝʥʠʝ ʚʝʪʚʣʝʥʠʷ ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʷ 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʜʠʚʝʨʛʝʥʮʠʠ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʦʟʜʘʪʴ ʥʦʚʦʝ ʚʝʪʚʣʝʥʠʝ ʠʣʠ 
ʦʙʲʝʜʠʥʝʥʠʝè, ʨʠʩ. 72. 

 

ʈʠʩʫʥʦʢ 72 ï ɼʦʙʘʚʣʝʥʠʝ ʜʠʚʝʨʛʝʥʮʠʠ (ʚʝʪʚʣʝʥʠʷ) 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʚʝʪʚʣʝʥʠʷ ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʷ: 

ï çɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʚʝʪʚʣʝʥʠʝè; 

ï çɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝè; 

ï çʇʘʨʘʣʣʝʣʴʥʦʝ ʚʝʪʚʣʝʥʠʝè; 

ï çʇʘʨʘʣʣʝʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝè. 

ɺʪʦʨʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʚʝʪʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʥʘ 
ʩʢʦʣʴʢʦ ʚʝʪʚʝʡ ʙʫʜʝʪ ʣʠʙʦ ʨʘʩʭʦʜʠʪʩʷ (ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʪʠʧʘ ʜʠʚʝʨʛʝʥʮʠʠ 
çɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʚʝʪʚʣʝʥʠʝè ʠʣʠ çʇʘʨʘʣʣʝʣʴʥʦʝ ʚʝʪʚʣʝʥʠʝè) ʦʜʥʘ ʚʝʪʚʴ, ʣʠʙʦ 
ʩʢʦʣʴʢʦ ʚʝʪʚʝʡ ʙʫʜʝʪ ʩʭʦʜʠʪʴʩʷ ʚ ʦʜʥʫ ʚʝʪʚʴ (ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʪʠʧʘ ʜʠʚʝʨʛʝʥʮʠʠ 
çɸʣʴʪʝʨʥʘʪʠʚʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝè ʠʣʠ çʇʘʨʘʣʣʝʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝè). 
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ʇʨʠʤʝʨ ʜʠʚʝʨʛʝʥʮʠʠ ʩ ʜʚʫʤʷ ʨʘʟʚʝʪʚʣʝʥʠʷʤʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 73 ʠ ʚʳʜʝʣʝʥ 
ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. 

 

ʈʠʩʫʥʦʢ 73 ï ʇʨʠʤʝʨ SFC ʜʠʘʛʨʘʤʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʜʠʚʝʨʛʝʥʮʠʶ 

ʇʨʠʤʝʯʘʥʠʝ: ʜʦʙʘʚʣʝʥʠʝ ʚ SFC ʜʠʘʛʨʘʤʤʫ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 
(çmainAction è ʠ çreserveAction è) , ʧʦʢʘʟʘʥʦ ʥʠʞʝ (ʩʤ. ʧ.6.9.3.14).  

 

ʇʨʠʤʝʨ ʢʦʥʚʝʨʛʝʥʮʠʠ (ʦʙʲʝʜʠʥʝʥʠʷ) ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩ. 74. 

 

ʈʠʩʫʥʦʢ 74 ï ʇʨʠʤʝʨ SFC ʜʠʘʛʨʘʤʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʢʦʥʚʝʨʛʝʥʮʠʶ (ʦʙʲʝʜʠʥʝʥʠʝ) 

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠ ʦʪʣʘʜʢʝ SFC ʜʠʘʛʨʘʤʤʳ (ʩʤ. ʧ.8.3.4), ʙʫʜʝʪ ʧʝʨʝʢʣʶʯʘʪʴʩʷ 
ʪʦʣʴʢʦ ʦʜʠʥ ʧʝʨʝʭʦʜ çflag 1è. ʊʦʪ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪʩʷ "ʤʳʰʴʶ". ʇʨʠ ʵʪʦʤ ʥʘ 

ʜʠʘʛʨʘʤʤʝ (ʩʤ. ʨʠʩ. 74), ʢ ʧʝʨʝʤʝʥʥʦʡ çflag 1è, ʧʨʠʚʷʟʘʥʳ ʜʚʘ ʧʝʨʝʭʦʜʘ.  
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ʇʨʠʤʝʨ ʧʘʨʘʣʣʝʣʴʥʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 75 ʠ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ 
ʮʚʝʪʦʤ. 

 

ʈʠʩʫʥʦʢ 75 ï ʇʨʠʤʝʨ SFC ʜʠʘʛʨʘʤʤʳ, ʩʦʜʝʨʞʘʱʝʡ ʧʘʨʘʣʣʝʣʴʥʫʶ ʜʠʚʝʨʛʝʥʮʠʶ 

6.9.3.13. ɼʦʙʘʚʣʝʥʠʝ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʕʣʝʤʝʥʪ çʧʨʳʞʦʢè ʥʘ SFC ʜʠʘʛʨʘʤʤʝ ʧʦʜʦʙʝʥ ʚʳʧʦʣʥʝʥʠʶ ʦʧʝʨʘʪʦʨʘ GOTO 
ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʤʝʪʢʫ ʚ ʢʦʜʝ ʚ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʜʦʙʘʚʣʝʥʠʷ çʧʨʳʞʢʘè ʥʘ SFC ʜʠʘʛʨʘʤʤʫ, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ, ʨʠʩ. 76, ʚ 
ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʰʘʛ, ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 
çʧʨʳʞʦʢè ï ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʰʘʛʘ SFC ʜʠʘʛʨʘʤʤʳ ʢ ʜʨʫʛʦʤʫ. 

 

ʈʠʩʫʥʦʢ 76 ï ɼʠʘʣʦʛ ʜʦʙʘʚʣʝʥʠʷ çʧʨʳʞʢʘè 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʰʘʛ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʥʘʯʘʣʴʥʳʡ ʰʘʛ). 
ʇʦʩʣʝ ʚʳʙʦʨʘ ʰʘʛʘ ʠ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ OK. ʅʘ SFC ʜʠʘʛʨʘʤʤʝ ʧʦʷʚʠʪʩʷ ʩʪʨʝʣʦʯʢʘ, 
ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʩʦʝʜʠʥʠʪʴ ʩ ʧʝʨʝʭʦʜʦʤ, ʨʠʩ. 77. ʉʧʨʘʚʘ ʦʪ ʩʪʨʝʣʦʯʢʠ ʥʘʭʦʜʠʪʩʷ ʠʤʷ 
ʰʘʛʘ, ʢ ʢʦʪʦʨʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ, 
ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʳʰʝ ʠ ʩʦʝʜʠʥʸʥʥʦʛʦ ʩ ʥʝʡ. 
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ʈʠʩʫʥʦʢ 77 ï çʇʨʳʞʦʢè ʩ ʰʘʛʘ çsecondStepè ʥʘ çfirstStepè 

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEC 61131-3, ʤʝʞʜʫ ʰʘʛʦʤ ʠ çʧʨʳʞʢʦʤè ʜʦʣʞʝʥ 
ʦʙʷʟʘʪʝʣʴʥʦ ʙʳʪʴ ʦʧʨʝʜʝʣʸʥ ʧʝʨʝʭʦʜ. 

6.9.3.14. ʇʨʝʜʦʧʨʝʜʝʣʸʥʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ ʠ ʜʝʡʩʪʚʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʦʝ ʫʩʣʦʚʠʝ ʧʝʨʝʭʦʜʘ 
ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʰʘʛʦʚ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʧʝʨʝʭʦʜʘ ʚ 
ʩʪʨʫʢʪʫʨʝ SFC ʜʠʘʛʨʘʤʤʳ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ ʜʘʥʥʫʶ SFC 
ʜʠʘʛʨʘʤʤʫ ʥʘ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ (ʧ. 0) ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʠ ʚʳʙʦʨʦʤ 
çɼʦʙʘʚʠʪʴ ʧʝʨʝʭʦʜè, ʨʠʩ. 78. 

 

ʈʠʩʫʥʦʢ 78 ï ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ SFC ʜʠʘʛʨʘʤʤʳ ʚ ʧʘʥʝʣʠ ʧʨʦʝʢʪʘ 
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ɼʘʣʝʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʝʨʝʭʦʜè, ʨʠʩ. 79. ɺ 
ʥʸʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ ʧʝʨʝʭʦʜʘ ʠ ʷʟʳʢ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʧʠʩʘʥʦ 
ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ. 

 

ʈʠʩʫʥʦʢ 79 ï ɼʠʘʣʦʛ çʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʝʨʝʭʦʜè 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʝʨʝʭʦʜʳ ʩ ʚʚʝʜʸʥʥʳʤ ʠʤʝʥʝʤ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ, ʪʦ ʙʫʜʝʪ 
ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʨʠʩ. 80. 

 

 

ʈʠʩʫʥʦʢ 80 ï ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʜʦʙʘʚʣʝʥʠʷ  
ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ɼʦʙʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʚ ʩʪʨʫʢʪʫʨʫ SFC ʜʠʘʛʨʘʤʤʳ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʦ 
ʜʦʙʘʚʣʝʥʠʶ ʧʝʨʝʭʦʜʘ ʚ ʜʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʨʠʩ. 81. 

 

ʈʠʩʫʥʦʢ 81 ï ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ SFC ʜʣʷ ʩʪʨʫʢʪʫʨʳ ʜʠʘʛʨʘʤʤʳ 
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ʇʦʩʣʝ ʚʳʙʦʨʘ çɼʦʙʘʚʠʪʴ ʜʝʡʩʪʚʠʝè ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ, ʚʳʟʚʘʥʥʦʤ ʩ 
ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʤʦʜʫʣʶ, ʥʘʧʠʩʘʥʥʦʤ ʩ 
ʧʦʤʦʱʴʶ ʷʟʳʢʘ SFC, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʦʟʜʘʪʴ ʥʦʚʦʝ ʜʝʡʩʪʚʠʝè, ʨʠʩ.  82. 

 

ʈʠʩʫʥʦʢ 82 ï ɼʠʘʣʦʛ çʉʦʟʜʘʪʴ ʥʦʚʦʝ ʜʝʡʩʪʚʠʝè 

ɺ ʜʘʥʥʦʤ ʜʠʘʣʦʛʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ çʀʤʷ ʜʝʡʩʪʚʠʷè (ʜʦʣʞʥʦ ʙʳʪʴ 
ʫʥʠʢʘʣʴʥʳʤ) ʠ ʚʳʙʨʘʪʴ ʷʟʳʢ (ST, IL, FBD, LD), ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʥʘʧʠʩʘʥʦ ʜʘʥʥʦʝ 
ʜʝʡʩʪʚʠʝ. ɽʩʣʠ ʠʤʷ ʜʝʡʩʪʚʠʷ ʥʝ ʟʘʧʦʣʥʝʥʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, 
ʨʠʩ. 83. 

 

ʈʠʩʫʥʦʢ 83 ï ʆʰʠʙʢʘ ʟʘʧʦʣʥʝʥʠʷ ʠʤʝʥʠ ʜʝʡʩʪʚʠʷ ʧʨʠ ʝʛʦ ʜʦʙʘʚʣʝʥʠʠ 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʜʝʡʩʪʚʠʝ ʜʦʙʘʚʣʝʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʝʛʦ ʢʦʜ ʥʘ 
ʪʝʢʩʪʦʚʦʤ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʤ ʷʟʳʢʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʷʟʳʢʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʙʨʘʥ ʚ 
ʜʠʘʣʦʛʝ çʉʦʟʜʘʪʴ ʥʦʚʦʝ ʜʝʡʩʪʚʠʝè (ʩʤ. ʨʠʩ. 82). ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʦʚ ʠ 
ʜʝʡʩʪʚʠʡ ʚ ʜʝʨʝʚʦ ʧʨʦʝʢʪʘ ʦʥʠ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ SFC, ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʚʝʜʝʥʦ ʚ ɻʆʉʊ ʈ 
ʄʕʂ 61131-3-2016. 

 

 



68 

ʈʉʂʖ.20507-01 33 01 

6.10. ʉʨʝʜʩʪʚʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ 

ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ, ʨʠʩ. 84 ʩʦʜʝʨʞʠʪ ʧʘʥʝʣʴ ʧʝʨʝʤʝʥʥʳʭ ʠ 
ʢʦʥʩʪʘʥʪ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘ ʫʨʦʚʥʝ ʨʝʩʫʨʩʘ 
ʠ ʧʘʥʝʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʟʘʜʘʯʠ ʠ ʵʢʟʝʤʧʣʷʨʳ. 

ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ ʨʝʩʫʨʩ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʦʙʘʚʣʝʥʠʷ 
ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ, ʝʜʠʥʩʪʚʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ï ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʪʦʣʴʢʦ ʢʣʘʩʩʘ çɻʣʦʙʘʣʴʥʳʡè. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʷʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʵʢʟʝʤʧʣʷʨ, ʫʢʘʟʘʪʴ ʜʣʷ ʥʝʛʦ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʪʠʧʘ 
çʇʨʦʛʨʘʤʤèr, ʠʟ ʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚ ʧʨʦʝʢʪʝ, ʜʣʷ ʧʦʣʷ çʊʠʧè ʠ ʚʳʙʨʘʪʴ ʟʘʜʘʯʫ 
ʠʟ ʜʦʙʘʚʣʝʥʥʳʭ ʚ ʩʧʠʩʦʢ çɿʘʜʘʯʠè. 

 

ʈʠʩʫʥʦʢ 84 ï ɺʢʣʘʜʢʘ ʨʝʩʫʨʩ ʛʣʘʚʥʦʡ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ 
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6.11. ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʠʧʘ ʜʘʥʥʳʭ 

ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʠʧʘ ʜʘʥʥʳʭ, ʨʠʩ. 85, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ 
ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ. 

 

ʈʠʩʫʥʦʢ 85 ï ɺʢʣʘʜʢʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ 

ɻʣʘʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʄʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ 
ʥʦʚʦʛʦ ʪʠʧʘè, ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

ï ʩʠʥʦʥʠʤ; 

ï ʧʦʜʜʠʘʧʘʟʦʥ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘ (ʚʳʜʝʣʝʥʠʝ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʧʘ); 

ï ʧʝʨʝʯʠʩʣʷʝʤʳʡ ʪʠʧ; 

ï ʤʘʩʩʠʚ; 

ï ʩʪʨʫʢʪʫʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʪʠʧ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʜʨʦʙʥʝʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 
ʪʠʧʦʚ 

6.11.1. ʉʠʥʦʥʠʤ 

ʇʨʠ ʚʳʙʦʨʝ çʉʠʥʦʥʠʤè, ʨʠʩ. 86, ʠʟ ʩʧʠʩʢʘ ʫʢʘʟʳʚʘʝʪʩʷ ʙʘʟʦʚʳʡ ʪʠʧ ʠ ʝʛʦ 
ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 86 ï ɼʦʙʘʚʣʝʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ - ʩʠʥʦʥʠʤ 

ʉʦʟʜʘʥʥʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʩʝʚʜʦʥʠʤ (ʥʘʧʨʠʤʝʨ, ʘʥʘʣʦʛʠʯʥʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ typedef ʚ ʷʟʳʢʝ C) ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘ. 
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6.11.2. ʇʦʜʜʠʘʧʘʟʦʥ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘ 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʤʝʭʘʥʠʟʤʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ çʇʦʜʜʠʘʧʘʟʦʥ 
ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʠʧʘè, ʧʦʤʠʤʦ ʙʘʟʦʚʦʛʦ ʪʠʧʘ ʠ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ çʄʠʥʠʤʫʤè ʠ çʄʘʢʩʠʤʫʤè, ʨʠʩ. 87, ʪʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʦʟʜʘʚʘʝʤʳʡ 
ʪʠʧ ʜʘʥʥʳʭ. 

 

ʈʠʩʫʥʦʢ 87 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ - ʧʦʜʜʠʘʧʘʟʦʥ  

6.11.3. ʇʝʨʝʯʠʩʣʷʝʤʳʡ ʪʠʧ 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʭʘʥʠʟʤʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ çʇʝʨʝʯʠʩʣʝʥʠʝè, ʨʠʩ. 88, 
ʧʦʷʚʠʪʩʷ ʧʘʥʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ 
ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʧʝʨʝʯʠʩʣʷʝʤʦʛʦ ʪʠʧʘ. 

 

ʈʠʩʫʥʦʢ 88 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ - ʧʝʨʝʯʠʩʣʝʥʠʝ 

ɼʦʙʘʚʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. ɻ.1 . 
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ʊʘʙʣʠʮʘ 10 ï ʂʥʦʧʢʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʯʠʩʣʷʝʤʦʛʦ ʪʠʧʘ 

ʂʥʦʧʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʥʦʧʢʠ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪ ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʚʳʜʝʣʝʥʥʦʝ ʧʦʣʝ ʚ ʪʘʙʣʠʮʝ 

 
ɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ ɼʦʙʘʚʠʪʴ ʥʦʚʦʝ ʧʦʣʝ ʚ ʪʘʙʣʠʮʫ 

 
ʋʜʘʣʠʪʴ ʋʜʘʣʠʪʴ ʚʳʜʝʣʝʥʥʦʝ ʧʦʣʝ ʚ ʪʘʙʣʠʮʝ 

 
ʇʝʨʝʤʝʩʪʠʪʴ ʚʳʰʝ 

ʇʝʨʝʤʝʩʪʠʪʴ ʚʚʝʨʭ ʚʳʜʝʣʝʥʥʦʝ ʧʦʣʝ ʚ 
ʪʘʙʣʠʮʝ 

 
ʇʝʨʝʤʝʩʪʠʪʴ ʥʠʞʝ 

ʇʝʨʝʤʝʩʪʠʪʴ ʚʥʠʟ ʚʳʜʝʣʝʥʥʦʝ ʧʦʣʝ ʚ 
ʪʘʙʣʠʮʝ 

ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʝʨʝʯʠʩʣʷʝʤʦʛʦ 
ʪʠʧʘ ʚ ʧʦʣʝ çʀʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝè. 

6.11.4. ʄʘʩʩʠʚ 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʭʘʥʠʟʤʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ çʄʘʩʩʠʚè, ʨʠʩ. 89 ʧʦʷʚʠʪʩʷ 
ʧʘʥʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʙʘʟʦʚʳʡ ʪʠʧ, ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʪʘʢʞʝ 
ʨʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ. 

 

ʈʠʩʫʥʦʢ 89 ï ɼʦʙʘʚʣʝʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ ï ʤʘʩʩʠʚʘ 

ʈʘʟʤʝʨʥʦʩʪʴ ʤʘʩʩʠʚʘ ʟʘʜʘʸʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʬʦʨʤʘʪʝ: 

<ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ>..<ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ> 

6.11.5. ʉʪʨʫʢʪʫʨʘ 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʭʘʥʠʟʤʘ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ çʉʪʨʫʢʪʫʨʘè, ʨʠʩ. 90, ʚ 
ʧʦʷʚʠʚʰʝʡʩʷ ʪʘʙʣʠʮʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʡ 
ʩʪʨʫʢʪʫʨʳ. ʂʘʞʜʦʝ ʧʦʣʝ ʠʤʝʝʪ ʩʚʦʸ ʠʤʷ, ʪʠʧ ʠ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʞʝ ʧʦʣʷ 
ʤʦʛʫʪ ʠʤʝʪʴ ʢʦʤʤʝʥʪʘʨʠʠ. 
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴ ʧʝʨʝʤʝʥʥʳʝ ʚ ʚʠʜʝ ʪʝʢʩʪʘ  
ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ.  

ɺʘʞʥʦ! ʀʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʚʨʘʪʝ ʚ ʧʨʦʩʤʦʪʨ ʚ ʚʠʜʝ 
ʪʘʙʣʠʮʳ ʠʣʠ ʨʫʯʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ. 

 

ʈʠʩʫʥʦʢ 90 ï ɼʦʙʘʚʣʝʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ ï ʩʪʨʫʢʪʫʨʳ 

ɼʦʙʘʚʣʝʥʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ, ʢʘʢ ʠ ʩʪʘʥʜʘʨʪʥʳʝ 
ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʠ ʣʦʛʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. 

ɺʳʰʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʟ 
ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʦʝʢʪ, ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 61131-3-2016. ɼʘʣʝʝ ʙʫʜʝʪ 
ʧʨʦʜʦʣʞʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ 
ʧʨʦʛʨʘʤʤ. 

6.12. ɼʦʩʪʫʧ ʢ ʵʢʟʝʤʧʣʷʨʘʤ ʧʨʦʝʢʪʘ 

ʇʘʥʝʣʴ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ, ʨʠʩ. 91, ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʣʝʚʘ ʚ ʩʨʝʜʝ 
ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʠ ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ ʥʝʡ ʵʢʟʝʤʧʣʷʨʳ ʟʘʚʠʩʷʪ ʦʪ 
ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ. 

 

ʈʠʩʫʥʦʢ 91 ï ʇʘʥʝʣʴ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ 
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ʇʨʠʤʝʯʘʥʠʝ: ʚ ʧʨʠʤʝʨʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩ.91, çmasè ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʦʤ, 

ʘ çmas_st è - ʩʪʨʫʢʪʫʨʦʡ. ʆʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʤʝʨʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ (ʩʤ. 

ʨʠʩ.89ï90). 

ʇʨʠ ʚʳʙʦʨʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʵʣʝʤʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʩʫʨʩʫ,  
ʚ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʵʢʟʝʤʧʣʷʨʳ (ʩʤ. ʧ. 0), 
ʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʜʘʥʥʦʤ ʨʝʩʫʨʩʝ, ʘ ʪʘʢʞʝ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʘ.  
ʅʘ ʨʠʩ. 92 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ ʦʧʨʝʜʝʣʝʥ r ʜʚʝ 
ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʝ çGlobalValue è ʠ çGlobalFlag è, ʘ ʪʘʢʞʝ ʜʚʘ 

ʵʢʟʝʤʧʣʷʨʘ  ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ çinctance 0è ʠ çinctance 1è.  

 

ʈʠʩʫʥʦʢ 92 ï ɼʚʘ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʚʳʙʦʨʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʨʝʩʫʨʩʘ, ʚ ʢʦʪʦʨʦʤ 
ʦʧʨʝʜʝʣʝʥʳ ʵʢʟʝʤʧʣʷʨʳ (ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ) ʠ ʛʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʧʘʥʝʣʴ 
ʵʢʟʝʤʧʣʷʨʦʚ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 93. 
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ʈʠʩʫʥʦʢ 93 ï ʇʘʥʝʣʴ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʠ ʚʳʙʦʨʝ ʵʣʝʤʝʥʪʘ ʨʝʩʫʨʩʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ 

ʇʨʠ ʚʳʙʦʨʝ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʵʣʝʤʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʳʤ 
ʤʦʜʫʣʷʤ çʇʨʦʛʨʘʤʤʘè ʠ çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢè ʚ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ, ʙʫʜʫʪ 
ʦʪʦʙʨʘʞʝʥʳ ʧʝʨʝʤʝʥʥʳʝ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʚ ʥʠʭ. ʅʠʞʝ ʥʘ ʨʠʩ. 94 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ʩ ʠʤʝʥʝʤ çprogram0è, ʚ ʢʦʪʦʨʦʤ 
ʦʧʨʝʜʝʣʝʥʦ 6 ʧʝʨʝʤʝʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. 

 

ʈʠʩʫʥʦʢ 94 ï ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʚʳʙʦʨʝ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 
ʚ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ, ʧʝʨʝʤʝʥʥʳʝ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʳʰʝ, ʨʠʩ. 95. 
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ʈʠʩʫʥʦʢ 95 ï ʇʘʥʝʣʴ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʝʢʪʘ ʧʨʠ ʚʳʙʦʨʝ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ  
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ, ʧʘʥʝʣʴ ʦʪʣʘʜʢʠ ʙʫʜʝʪ 
ʧʫʩʪʦʡ. C ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʦʪ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʘʥʝʣʠ ʦʪʣʘʜʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 
ʢʥʦʧʢʠ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʦ ʚ ʪʘʙʣ. 11. 

ʊʘʙʣʠʮʘ 11 ï ʂʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ 

ʂʥʦʧʢʘ  ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ʂʥʦʧʢʘ ʜʦʙʘʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠʟ 
ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ 

 
ʂʥʦʧʢʘ ʟʘʧʫʩʢʘ ʨʝʞʠʤʘ ʦʪʣʘʜʢʠ ʜʣʷ 
ʵʢʟʝʤʧʣʷʨʘ 

ɺ ʩʣʫʯʘʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʟʘʧʫʩʢʘ ʨʝʞʠʤʘ ʦʪʣʘʜʢʠ, ʜʣʷ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʛʨʘʤʤʳ, 
ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʦʜʥʦʤ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ (FBD, LD ʠʣʠ SFC), ʦʪʢʨʦʝʪʩʷ ʚʢʣʘʜʢʘ 
ʩ ʧʘʥʝʣʴʶ, ʥʘ ʢʦʪʦʨʦʡ ʜʠʘʛʨʘʤʤʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ (ʩʤ. ʧ. 6.12). 
ɽʩʣʠ ʢʥʦʧʢʘ ʟʘʧʫʩʢʘ ʨʝʞʠʤʘ ʦʪʣʘʜʢʠ ʥʘʞʠʤʘʝʪʩʷ ʜʣʷ ʵʣʝʤʝʥʪʘ ʧʝʨʝʤʝʥʥʦʡ, ʪʦ 
ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʘ ʚ ʧʘʥʝʣʴ ʦʪʣʘʜʢʠ (ʩʤ. ʧ. 6.12). 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʢʥʦʧʢʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʳ. ʇʨʦ ʜʘʥʥʳʡ ʨʝʞʠʤ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʚ ʧ. 8. 
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6.13. ɼʦʩʪʫʧ ʢ ʙʠʙʣʠʦʪʝʢʝ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʣʦʢʘʤ 

ʇʘʥʝʣʴ ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ (ʩʤ. ʨʠʩ. 96), ʢʘʢ 
ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʧʨʘʚʘ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ. ʆʥʘ 
ʩʦʜʝʨʞʠʪ ʢʦʣʣʝʢʮʠʶ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʨʘʟʜʝʣʸʥʥʳʭ 
ʧʦ ʨʘʟʜʝʣʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʥʘʟʥʘʯʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʧʨʠ ʥʘʧʠʩʘʥʠʠ 
ʘʣʛʦʨʠʪʤʦʚ ʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. 

 

ʈʠʩʫʥʦʢ 96 ï ʇʘʥʝʣʴ ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ 

ɺʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ ʜʣʷ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ: 
ʩʪʘʥʜʘʨʪʥʳʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʠʧʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, 
ʚʨʝʤʷ, ʩʜʚʠʛʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʙʠʪʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʚʳʙʦʨ, ʩʨʘʚʥʝʥʠʝ, ʩʪʨʦʢʦʚʳʝ 
ʦʧʝʨʘʮʠʠ. 

ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʜʘʥʥʘʷ ʧʘʥʝʣʴ 
ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ POUè. ɺ ʥʝʛʦ ʧʦʧʘʜʘʶʪ ʬʫʥʢʮʠʠ  
ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ, ʜʦʙʘʚʣʝʥʥʳʝ ʚ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʝʢʪ, ʪʦ ʝʩʪʴ ʩʦʜʝʨʞʘʱʠʝʩʷ 
ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʙʣʦʢʘ ʩ ʧʦʤʦʱʴʶ ʟʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ 
(Drag&Drop) ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ: ʣʠʙʦ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʣʠʙʦ ʛʨʘʬʠʯʝʩʢʠʡ 
ʨʝʜʘʢʪʦʨ. 
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6.14. ʆʪʣʘʜʦʯʥʘʷ ʢʦʥʩʦʣʴ 

ʇʘʥʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʦʪʣʘʜʦʯʥʫʶ ʢʦʥʩʦʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 
ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʉʈʠʆ, ʨʠʩ. 97. 

 

ʈʠʩʫʥʦʢ 97 ï ʋʩʧʝʰʥʘʷ ʩʙʦʨʢʘ ʚ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʠ 

ʆʥʘ ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ: 

ï ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʥʝʨʘʮʠʠ ST ʠ C ʢʦʜʘ; 

ï ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʠʣʷʮʠʠ ʠ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

ï ʧʨʦʮʝʩʩʘ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʮʝʣʝʚʦʝ 

ʫʩʪʨʦʡʩʪʚʦ; 

ï ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʚ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʧʨʠʢʣʘʜʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʷ ʉʈʠʆ ʠʣʠ ʦʰʠʙʢʠ ʢʦʤʧʠʣʷʪʦʨʦʚ (MatIEC ʠʣʠ C ʢʦʜʘ) 
ʚʳʚʦʜʷʪʩʷ ʢʨʘʩʥʳʤ ʰʨʠʬʪʦʤ. ʂʨʠʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʚʳʜʝʣʷʪʁʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ 
ʞʸʣʪʳʤ ʬʦʥʝ, ʨʠʩ. 98. 
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ʈʠʩʫʥʦʢ 98 ï ʆʰʠʙʢʘ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʚ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʠ 

6.15. ʉʨʝʜʩʪʚʘ ʧʦʠʩʢʘ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʝʢʪʝ 

ɼʣʷ ʧʦʠʩʢʘ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘʣʦʛ çʇʦʠʩʢ ʚ 
ʧʨʦʝʢʪʝè (ʩʤ. ʨʠʩ. 99). ɽʛʦ ʚʳʟʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 
(ʧ. 6.1) ʠʣʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʧ. 6.2). 

 

ʈʠʩʫʥʦʢ 99 ï ɼʠʘʣʦʛ ʧʦʠʩʢʘ ʚ ʧʨʦʝʢʪʝ 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʠʩʢʘ: 
ʰʘʙʣʦʥ ʧʦʠʩʢʘ, ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʝʛʠʩʪʨʫ ʧʨʠ ʧʦʠʩʢʝ, ʘ ʪʘʢʞʝ 
ʟʘʧʠʩʘʪʴ ʰʘʙʣʦʥ ʧʦʠʩʢʘ ʚ ʚʠʜʝ ʨʝʛʫʣʷʨʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʩʝ 
ʧʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʣʝʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʦʠʩʢè ʚ ʵʪʦʤ ʜʠʘʣʦʛʝ. ʅʘ 
ʨʠʩ. 100 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʧʦʠʩʢʘ ʵʣʝʤʝʥʪʘ ʩ ʠʤʝʥʝʤ çcounterè. 
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ʈʠʩʫʥʦʢ 100 ï ʈʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʵʣʝʤʝʥʪʘ ʚ ʧʨʦʝʢʪʝ 

ʈʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʚʳʚʦʜʠʪʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. ʇʨʠ ʜʚʦʡʥʦʤ ʱʝʣʯʢʝ 
ʧʦ ʦʜʥʦʤʫ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ï ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʚ ʧʨʦʝʢʪʝ ʦʨʘʥʞʝʚʳʤ 
ʮʚʝʪʦʤ. 

6.16. ɼʦʩʪʫʧ ʢ ʩʨʝʜʩʪʚʘʤ ʦʪʣʘʜʢʠ 

ʇʘʥʝʣʴ ʦʪʣʘʜʢʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ 
ʧʨʦʛʨʘʤʤ, ʨʠʩ. 101. 

 

ʈʠʩʫʥʦʢ 101 ï ʇʘʥʝʣʴ ʦʪʣʘʜʢʠ 

ɼʘʥʥʘʷ ʧʘʥʝʣʴ ʦʪʦʙʨʘʞʘʝʪ ʧʝʨʝʤʝʥʥʳʝ ʠ ʠʭ ʟʥʘʯʝʥʠʷ. ɼʦʙʘʚʣʝʥʠʝ 
ʧʝʨʝʤʝʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ  
(ʩʤ. ʧ. 6.12). 

ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʳ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘ ʟʥʘʯʦʢ ʬʦʨʩʠʨʦʚʘʥʠʷ (ʟʘʜʘʥʠʷ) 
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ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 102. ʇʝʨʝʜ ʵʪʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʚʳʚʝʩʪʠ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ (ʩʤ. ʪʘʙʣ. 12). 

 

ʈʠʩʫʥʦʢ 102 ï ʄʝʥʶ ʤʘʥʠʧʫʣʷʮʠʡ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʦʡ 

ɼʘʣʝʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʨʠʩ. 103. 

 

ʈʠʩʫʥʦʢ 103 ï ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʦʪʣʘʜʢʠ 

ʇʨʠʤʝʯʘʥʠʝ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩ.89 ï 91) ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ 
ʦʪʣʘʜʢʠ ʚ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʉʈʠʆ.  

6.17. ʉʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʦʡ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ 

ɼʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 
ʧʝʨʝʤʝʥʥʦʡ, ʨʠʩ. 104, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ (ʩʤ. ʧ. 6.12) ʜʣʷ 
ʧʝʨʝʤʝʥʥʦʡ ʥʘʞʠʤʘʝʪʩʷ ʢʥʦʧʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 
ʧʝʨʝʤʝʥʥʦʡ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ (ʩʤ. ʪʘʙʣ.12). 

 

ʈʠʩʫʥʦʢ 104 ï ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 
ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 
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ʅʘ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʜʠʘʧʘʟʦʥ ʦʪʦʙʨʘʞʝʥʠʷ 
ʟʥʘʯʝʥʠʷ. 

ʊʘʢʞʝ ʥʘ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʧʦ ʥʘʚʝʜʝʥʠʶ ʤʳʰʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 
ʢʥʦʧʢʠ. ʆʧʠʩʘʥʠʝ ʢʥʦʧʦʢ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 12. 

ʊʘʙʣʠʮʘ 12 ï ʂʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ 

ʂʥʦʧʢʘ ʌʫʥʢʮʠʠ ʢʥʦʧʢʠ 

 
ɺr ʚʦʜ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ 

 
ʉʚʦʨʘʯʠʚʘʥʠʝ ʛʨʘʬʠʢʘ 

 ʀʟʤʝʥʷʝʪ ʧʦʜʧʠʩʠ (ʤʘʩʰʪʘʙ) ʜʣʷ ʦʩʠ çYè 

 ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʦʢʥʘ ʩ ʛʨʘʬʠʢʦʤ 

 ʋʜʘʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʠʟ ʦʪʣʘʜʢʠ 

 ʌʦʨʩʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 

 ʆʩʚʦʙʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ  

6.18. ʈʝʞʠʤ ʚʳʛʨʫʟʢʠ ʬʘʡʣʘ ʪʨʘʩʩ ʥʘ ʀʕɺʄ 

ʈʝʞʠʤ ʚʳʛʨʫʟʢʠ ʪʨʘʩʩʳ ʚ ʬʘʡʣ ʚʢʣʶʯʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʬʣʘʛʘ, ʨʠʩ. 105. 

 

ʈʠʩʫʥʦʢ 105 ï ɺʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ ʩʙʦʨʘ ʪʨʘʩʩ ʚ ʬʘʡʣ 

ʇʦʩʣʝ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʞʠʤʘ ʚ ʜʠʨʝʢʪʦʨʠʠ traces ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʦʚ ʥʘʯʠʥʘʶʪ 
ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʬʘʡʣʳ ʩ ʪʨʘʩʩʘʤʠ ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ.  
ʀʤʷ ʬʘʡʣʘ ʠʤʝʝʪ ʚʠʜ <ʚʨʝʤʝʥʥʘʷ_ʤʝʪʢʘ>.json , ʥʘʧʨʠʤʝʨ 2022 - 04-

19T13:35:47.826858. json . ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʥʦʚʦʤʫ ʇʃʂ ʠʣʠ ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʩʦʟʜʘʸʪʩʷ ʥʦʚʳʡ 
ʬʘʡʣ. ʌʦʨʤʘʪ ʵʢʩʧʦʨʪʘ ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ ʧʨʠʚʝʜʸʥ ʚ ʇʨʠʣʦʞʝʥʠʠ ɹ. 
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6.19. ɼʦʙʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʯʝʢ ʩʥʷʪʠʷ ʪʨʘʩʩʳ 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʲʝʤ ʪʨʘʩʩʳ ʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʝʜʠʥʦʞʜʳ ʟʘ 
ʪʠʢ ʚʳʧʦʣʥʝʥʠʷ ʇʃʂ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 
ʟʘʜʘʯ ʦʪʣʘʜʢʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʉʈʠʆ ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʤʝʭʘʥʠʟʤʘ ʜʦʙʘʚʣʝʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʤʝʥʦʚʘʥʥʳʭ ʪʦʯʝʢ ʩʥʷʪʠʷ ʪʨʘʩʩ. ʕʪʠ ʪʦʯʢʠ ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʢʦʜʝ 
ʢʘʢ ʉʠ-ʚʩʪʘʚʢʠ ʩʣʝʜʫʶʱʝʛʦ ʩʠʥʪʘʢʩʠʩʘ: 

{ breakpoint (ñnameò);} 

ɻʜʝ: name ï ʧʨʦʠʟʚʦʣʴʥʦʝ ʠʤʷ ʪʦʯʢʠ. ʕʪʦ ʠʤʷ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʪʨʘʩʩʘʭ, 

ʩʦʭʨʘʥʷʝʤʳʭ ʚ ʬʘʡʣ (ʩʤ. ʇʨʠʣ. ɹ). 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʯʝʢ ʦʩʪʘʥʦʚʢʠ ʚ ʢʦʜʝ ST ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 106. 

 

ʈʠʩʫʥʦʢ 106 ï ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʥʦʚʘʥʥʳʭ ʪʦʯʝʢ ʦʩʪʘʥʦʚʢʠ ʚ ʢʦʜʝ ST 
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6.20. ʉʨʝʜʩʪʚʘ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ 

ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ ʜʣʷ ɹʘʛʝʪ ʇʃʂ1 

ʇʘʥʝʣʴ ʧʨʦʝʢʪʘ (ʩʤ. ʧʫʥʢʪ 6.5) ʩʦʜʝʨʞʠʪ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʠʣʷʮʠʠ ʠ 
ʩʙʦʨʢʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ ʜʣʷ ɹʘʛʝʪ ʇʃʂ1. 

ɺ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ ʥʘ ʚʢʣʘʜʢʝ çʂʦʥʬʠʛʫʨʘʮʠʷè ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʳʙʦʨʘ 
çʎʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘè çPLC1è. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ çPLC1è ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʙʣʦʢ 
ʧʘʨʘʤʝʪʨʦʚ çʎʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘ ï PLC1è ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʢʘʟʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 
çPrefixè, çCFLAGSè, çLDFLAGSè, çOSBASEè, çPLCBASEè, çɼʠʨʝʢʪʦʨʠʷ ʩʙʦʨʢʠ 
ʆʉʈɺ ɹʘʛʝʪè, çʂʦʤʘʥʜʘ ʩʙʦʨʢʠ ʆʉʈɺ ɹʘʛʝʪè, çʅʝ ʚʢʣʶʯʘʪʴ ʚ ʇʃʂ ʩʨʝʜʩʪʚʘ 
ʦʪʣʘʜʢʠè (ʩʤ. ʨʠʩ. 107). 

 

ʈʠʩʫʥʦʢ 107 ï ʇʘʨʘʤʝʪʨʳ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ ʠʩʧʦʣʥʷʝʤʦʛʦ ʦʙʨʘʟʘ  
ʜʣʷ ɹʘʛʝʪ ʇʃʂ1 
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6.21. ʂʦʥʩʦʣʴ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ 

ʌʫʥʢʮʠʦʥʘʣ ʢʦʥʩʦʣʠ ʢʦʤʧʠʣʷʮʠʠ ʠ ʩʙʦʨʢʠ ʚ ʩʨʝʜʝ ʉʈʠʆ ʦʙʲʝʜʠʥʸʥ  
ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʠ (ʩʤ. ʨʘʟʜʝʣ 6.14). ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ  
ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʦʪʦʙʨʘʞʘʝʪ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʨʝʟʫʣʴʪʘʪʳ 
ʢʦʤʧʠʣʷʮʠʠ ʠ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

6.22. ʇʘʥʝʣʴ ʩʠʤʫʣʷʮʠʠ ʧʨʦʛʨʘʤʤ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ 

ʇʘʥʝʣʴ ʧʨʦʝʢʪʘ (ʩʤ. ʧʫʥʢʪ 6.5) ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʩʠʤʫʣʷʮʠʠ 
ʧʨʦʛʨʘʤʤʳ. 

ɺ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ ʥʘ ʚʢʣʘʜʢʝ çʂʦʥʬʠʛʫʨʘʮʠʷè ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʳʙʦʨʘ 
çʎʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘè çsimulationè. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ çsimulationè ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʙʣʦʢ 
ʧʘʨʘʤʝʪʨʦʚ çʎʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘ ï simulationè ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʢʘʟʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 
çCFLAGSè, çLDFLAGSè, çʅʝ ʚʢʣʶʯʘʪʴ ʚ ʇʃʂ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠè (ʩʤ. ʨʠʩ. 108). 

 

ʈʠʩʫʥʦʢ 108 ï ɺʳʙʦʨ ʨʝʞʠʤʘ ʩʠʤʫʣʷʮʠʠ 
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ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʯʠʩʪʢʘ ʩʙʦʨʦʯʥʦʡ ʜʠʨʝʢʪʦʨʠʠ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʙʦʨʢʘ 
ʧʨʦʝʢʪʘ (ʩʤ. ʨʠʩ. 109). 

 

ʈʠʩʫʥʦʢ 109 ï ʉʙʦʨʢʘ ʧʨʦʝʢʪʘ 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʙʦʨʢʠ ʚ ʢʘʪʘʣʦʛʝ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʩʦʟʜʘʥ ʢʘʪʘʣʦʛ build, ʙʫʜʝʪ 
ʩʦʟʜʘʥ ʙʠʥʘʨʥʳʡ ʬʘʡʣ ʩ ʥʘʟʚʘʥʠʝʤ ʧʨʦʝʢʪʘ. ɼʘʥʥʳʡ ʬʘʡʣ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʫʱʝʥ 
ʩʨʝʜʩʪʚʘʤʠ ʆʉ ʠʟ ʢʦʥʩʦʣʠ ʆʉ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ, ʨʠʩ. 
110, ʜʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʳʝ ʢ ʦʪʣʘʜʢʝ (ʩʤ. ʧʫʥʢʪ 6.16)  
ʠ ʟʘʧʫʩʪʠʪʴ ʩʠʤʫʣʷʮʠʶ, ʨʠʩ. 111. 

 

ʈʠʩʫʥʦʢ 110 ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ 

 

ʈʠʩʫʥʦʢ 111 ï ɿʘʧʫʩʢ ʇʃʂ 

ɼʣʷ ʩʠʤʫʣʷʮʠʠ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʦʪʣʘʜʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʩʤ. ʧʫʥʢʪ 6.16). 



86 

ʈʉʂʖ.20507-01 33 01 

7. ʈɸɹʆʊɸ ʉ ʇʈʆɽʂʊʆʄ 

ʇʨʦʝʢʪ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʧʨʦʛʨʘʤʤ, 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ, ʬʫʥʢʮʠʡ), ʧʣʘʛʠʥʦʚ ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ ʋʉʆ, ʨʝʩʫʨʩʦʚ, 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʩʙʦʨʢʘ (ʢʦʤʧʠʣʷʮʠʷ ʠ ʢʦʤʧʦʥʦʚʢʘ) ʢʦʪʦʨʳʭ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʢʣʘʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʇʃʂ). ʅʠʞʝ 
ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʃʂ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 
ʧʨʠʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʧʨʦʛʨʘʤʤʳ ʉʈʠʆ. 

ʆʩʥʦʚʥʦʡ ʮʠʢʣ ʇʃʂ (ʪʘʢʪ) ï ʵʪʦ ʧʦʩʪʦʷʥʥʦ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ 
ʨʘʙʦʪʳ ʇʃʂ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʟʘʧʫʩʢʘʤʠ ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ.  

ɺ ʥʘʯʘʣʝ ʦʯʝʨʝʜʥʦʛʦ ʪʘʢʪʘ ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʦʩ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʣʫʯʝʥʥʳʝ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʤʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʯʘʣʠ 
ʠʩʧʦʣʥʷʪʴʩʷ ʚ ʪʝʢʫʱʝʤ ʪʘʢʪʝ. ʂʘʞʜʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʧʝʨʠʦʜ. ʇʝʨʠʦʜ ï ʵʪʦ ʠʥʪʝʨʚʘʣ 
ʚʨʝʤʝʥʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʧʫʱʝʥʘ ʩʥʦʚʘ. ʇʝʨʠʦʜʳ ʟʘʜʘʯ 
ʟʘʜʘʶʪʩʷ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʮʝʣʦʝ ʯʠʩʣʦ ʤʠʢʨʦʩʝʢʫʥʜ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʮʠʢʣʘ (ʪʘʢʪʘ) ʟʘʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʨʘʚʥʷʝʪʩʷ 
ʥʘʠʙʦʣʴʰʝʤʫ ʦʙʱʝʤʫ ʜʝʣʠʪʝʣʶ ʧʝʨʠʦʜʦʚ ʮʠʢʣʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʦʝʢʪʘ. ʅʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʧʝʨʠʦʜʳ ʟʘʜʘʯ ʨʘʚʥʳ 30, 40, 100 ʤʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʪʘʢʪ ʨʘʚʝʥ 10 ʤʩ. 
ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï ʧʝʨʠʦʜʳ ʟʘʜʘʯ ʨʘʚʥʳ 3, 5, 7 ʤʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʪʘʢʪ ʨʘʚʝʥ 1 ʤʩ.  

ɿʘʜʘʯʠ ʝʩʪʝʩʪʚʝʥʥʦ ʫʧʦʨʷʜʦʯʝʥʳ ʚ ʧʦʨʷʜʢʝ ʠʭ ʦʧʠʩʘʥʠʷ ʚ ʉʈʠʆ. ʅʘ ʢʘʞʜʦʤ 
ʪʘʢʪʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ. ɿʘʜʘʯʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 
ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʟʘʜʘʯʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʥʘ 
ʫʧʨʘʚʣʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʜʘʥʥʳʭ. ɿʘʪʝʤ 
ʇʃʂ ʧʨʦʩʪʘʠʚʘʝʪ ʜʦ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʛʦ ʪʘʢʪʘ. 

ɽʩʣʠ ʦʜʥʘ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ) ʟʘʜʘʯ ʥʝ ʫʩʧʝʚʘʝʪ ʟʘʚʝʨʰʠʪʴʩʷ (ʠ ʥʘʯʘʪʴʩʷ) ʜʦ 
ʦʢʦʥʯʘʥʠʷ ʪʘʢʪʘ, ʪʦ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ 
ʥʝʠʩʧʦʣʥʝʥʥʳʝ ʟʘʜʘʯʠ ʥʝ ʟʘʚʝʨʰʘʪʩʷ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʦʩʣʝʜʥʝʡ ʟʘʜʘʯʠ ʇʃʂ 
ʧʨʦʩʪʘʠʚʘʝʪ ʜʦ ʥʘʯʘʣʘ ʩʣʝʜʫʶʱʝʛʦ ʪʘʢʪʘ. 

ʇʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʝʩʫʨʩʦʚ. ʈʝʩʫʨʩʳ ʝʩʪʝʩʪʚʝʥʥʦ 
ʫʧʦʨʷʜʦʯʝʥʳ ʚ ʧʦʨʷʜʢʝ ʠʭ ʦʧʠʩʘʥʠʷ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ. ʈʝʩʫʨʩʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʟʘʜʘʚʘʝʤʦʤ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʸʤʳ ʨʘʙʦʪʳ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ. 
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7.1. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 

ʅʦʚʳʡ ʧʨʦʝʢʪ ʩʦʟʜʘʸʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʣʘʚʥʦʛʦ ʤʝʥʶ çʌʘʡʣè ï çʅʦʚʳʡè,  
ʨʠʩ. 112, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʅʦʚʳʡè ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 112 ï ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʛʣʘʚʥʦʛʦ ʤʝʥʶ 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ çɺʳʙʝʨʠʪʝ ʧʫʪʴ ʜʣʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘè, ʨʠʩ. 113, 
ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʩʦʟʜʘʚʘʝʤʳʭ ʢʘʪʘʣʦʛʘ ʠ ʠʤʝʥʠ ʧʨʦʝʢʪʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ 
ʢ ʠʤʝʥʠ ʬʘʡʣʘ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ç. bgt è.  ʇʨʦʝʢʪ ʚ ʢʘʪʘʣʦʛʝ 

ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʬʘʡʣʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ZIP-ʘʨʭʠʚ. 

ʂʘʪʘʣʦʛ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ ʧʫʩʪʳʤ ʠ ʥʝ ʟʘʱʠʱʸʥ ʦʪ ʟʘʧʠʩʠ. ɽʩʣʠ  
ʚ ʢʘʪʘʣʦʛʝ ʫʞʝ ʝʩʪʴ ʬʘʡʣʳ, ʙʫʜʝʪ ʚʳʜʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʰʠʙʢʘ. ɺ ʩʦʟʜʘʥʥʦʤ 
ʢʘʪʘʣʦʛʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʡʣʳ ʠ ʢʘʪʘʣʦʛʠ: 

ï çberemiz . xmlè ï ʚ ʜʘʥʥʦʤ XML ʬʘʡʣʝ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘʩʪʨʦʡʢʠ 

ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Beremiz ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʝʢʪʘ; 

ï çplc . xmlè ï ʚ ʜʘʥʥʦʤ XML ʬʘʡʣʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʘ: 

ʚʩʝʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʨʝʩʫʨʩʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, 

ʜʘʥʥʳʭ  

ʦ ʧʨʦʝʢʪʝ, ʥʘʩʪʨʦʝʢ ʨʝʜʘʢʪʦʨʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ IEC 61131-3; 

ï ʢʘʪʘʣʦʛʠ ʩ ʥʘʩʪʨʦʡʢʘʤʠ ʧʣʘʛʠʥʦʚ ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ ʋʉʆ. 
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ʈʠʩʫʥʦʢ 113 ï ɼʠʘʣʦʛ ʚʳʙʦʨʘ ʢʘʪʘʣʦʛʘ ʜʣʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ 

ʇʨʠ ʩʙʦʨʢʝ ʧʨʦʝʢʪʘ ʚʦ ʚʨʝʤʝʥʥʦʤ ʢʘʪʘʣʦʛʝ ʧʨʦʝʢʪʘ 
ç/tmp / Beremiz _<XXXXX>/ʠʤʷ ʧʨʦʝʢʪʘè (ʛʜʝ <XXXXX> - ʩʣʫʯʘʡʥʳʝ 

ʩʤʠʚʦʣʳ), ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪʩʷ ʠ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ ʚ 
ʩʨʝʜʝ Beremiz, ʩʦʟʜʘʸʪʩʷ ʧʦʜʢʘʪʘʣʦʛ çbuild è, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʛʝʥʝʨʠʨʫʝʤʳʡ 

ST ʠ C ʢʦʜ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʝʤʳʡ ʠʩʧʦʣʥʷʝʤʳʡ ʙʠʥʘʨʥʳʡ ʬʘʡʣ. 

ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʢʥʦʧʢʠ çʉʦʭʨʘʥʠʪʴè ʧʨʦʝʢʪ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥ ʚ ʫʢʘʟʘʥʥʳʡ 
ʢʘʪʘʣʦʛ ʩ ʟʘʜʘʥʥʳʤ ʠʤʝʥʝʤ. 

ɼʘʣʝʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʦʟʜʘʪʴ ʥʦʚʳʡ POUè, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ 

ʠʤʷ ʧʨʦʛʨʘʤʤʳ, ʷʟʳʢ ʄʕʂ, ʣʠʙʦ ʦʪʤʝʥʠʪʴ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, 
ʘʢʪʠʚʠʨʦʚʘʚ ʢʥʦʧʢʫ çʆʪʤʝʥʠʪʴè. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʙʦʪʘ ʩ ʜʠʘʣʦʛʦʤ çʉʦʟʜʘʪʴ 

ʥʦʚʳʡ POUè ʦʧʠʩʘʥʘ ʚ ʧ. 7.5. 
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7.2. ʀʤʧʦʨʪ ʧʨʦʝʢʪʘ 

ʊʝʢʫʱʠʡ ʧʨʦʝʢʪ ʤʦʞʥʦ ʟʘʧʦʣʥʠʪʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʠʟ ʬʘʡʣʘ 
ʬʦʨʤʘʪʘ XML, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʜʨʫʛʦʛʦ ʧʨʦʝʢʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ/ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʘʢʪʠʚʠʨʦʚʘʪʴ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ñʌʘʡʣ-
ʀʤʧʦʨʪò. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 113. 

 

ʈʠʩ. 114 ï ɼʠʘʣʦʛ ʠʤʧʦʨʪʘ ʧʨʦʝʢʪʘ 

ʀʤʧʦʨʪ ʧʨʦʝʢʪʘ ʚʦʟʤʦʞʝʥ, ʢʘʢ ʮʝʣʠʢʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʦ ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ 
ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʨʝʩʫʨʩʳ, ʪʠʧʳ ʜʘʥʥʳʭ ʠ POU-ʤʦʜʫʣʠ. ɽʩʣʠ ʘʢʪʠʚʠʨʦʚʘʥʦ 
ʧʦʣʝ ñɿʘʤʝʥʠʪʴ ʪʝʢʫʱʠʡ ʧʨʦʝʢʪò, ʪʦ ʩʪʘʨʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʝʢʪʘ ʫʜʘʣʷʝʪʩʷ, ʘ ʟʘʪʝʤ 
ʚ ʧʨʦʝʢʪ ʜʦʙʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ. 
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7.3. ʕʢʩʧʦʨʪ ʧʨʦʝʢʪʘ 

ɼʘʥʥʳʝ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ XML. ɼʣʷ 
ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ/ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʘʢʪʠʚʠʨʦʚʘʪʴ ʧʫʥʢʪ ʛʣʘʚʥʦʛʦ 
ʤʝʥʶ ñʌʘʡʣ ï ʕʢʩʧʦʨʪò. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 115115115115115115115115115115.115115115 

 

ʈʠʩʫʥʦʢ 115 ï ɼʠʘʣʦʛ ʵʢʩʧʦʨʪʘ ʧʨʦʝʢʪʘ 

ʇʨʦʛʨʘʤʤʦʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʢʘʢ ʧʨʦʝʢʪʘ ʮʝʣʠʢʦʤ, ʪʘʢ 
ʠ ʦʪʜʝʣʴʥʦ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʨʝʩʫʨʩʳ, ʪʠʧʳ ʜʘʥʥʳʭ ʠ 
POU-ʤʦʜʫʣʠ. 

7.4. ʅʘʩʪʨʦʡʢʘ ʧʨʦʝʢʪʘ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʚʳʤ ʰʘʛʦʤ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʘʩʪʨʦʡʢʘ, 
ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʟʘʜʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʫʩʪʘʥʦʚʢʫ ʧʘʨʘʤʝʪʨʦʚ 
ʢʦʤʧʠʣʷʮʠʠ ʠ ʢʦʤʧʦʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʟʘʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ. ɺʳʟʦʚ ʧʘʥʝʣʠ 
ʥʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ (ʜʚʦʡʥʦʤ ʱʝʣʯʢʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 
ʤʳʰʠ) ʢʦʨʥʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʜʝʨʝʚʘ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʩʨʘʟʫ ʧʦʩʣʝ 
ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʥʘʟʳʚʘʝʪʩʷ çUnnamedè, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 116. 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʉʈʠʆ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʝʪʩ ̫
ʥʘʟʚʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ çLocalVar 0è. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʝʛʦ, ʥʘʧʨʠʤʝʨ, ʥʘ 

çglobalValue è. 
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ʈʠʩʫʥʦʢ 116 ï ɺʳʟʦʚ ʧʘʥʝʣʠ ʥʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʢʦʨʥʝʚʦʛʦ ʵʣʝʤʝʥʪʘ 
ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ 

7.4.1. ʋʩʪʘʥʦʚʢʘ ʧʘʨʦʣ ̫ʧʨʦʝʢʪʘ 

ɼʣʷ ʟʘʜʘʥʠʷ ʧʘʨʦʣʷ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʢʥʦʧʢʫ çʇʘʨʦʣʴ 
ʧʨʦʝʢʪʘè, (ʩʤ. ʪʘʙʣ.2). ɹʫʜʝʪ ʚʳʟʚʘʥ ʜʠʘʣʦʛ: çɿʘʜʘʡʪʝ ʧʘʨʦʣ ɹʧʨʦʝʢʪʘè, ʨʠʩ. 117). 

 

ʈʠʩʫʥʦʢ 117 ï ɼʠʘʣʦʛ ʟʘʜʘʥʠʷ ʧʘʨʦʣʷ ʧʨʦʝʢʪʘ 

 

ʇʨʠ ʟʘʜʘʥʠʠ ʧʘʨʦʣʷ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï ʧʘʨʦʣʴ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʴʰʝ 10 ʩʠʤʚʦʣʦʚ; 

ï ʧʘʨʦʣʴ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʟʥʘʢʠ ʭʦʪʷ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʢʘʪʝʛʦʨʠʡ (ʮʠʬʨʳ, 

ʙʫʢʚʳ, ʩʠʤʚʦʣʳ ʨʘʟʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ); 

ï ʧʘʨʦʣʴ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʩʠʤʚʦʣʦʚ, 

ʣʠʙʦ ʩʠʤʚʦʣʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ. 

ɺ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ çʇʘʨʦʣʴ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʜʝʞʝʥ!è, ʨʠʩ.118. 
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ʈʠʩʫʥʦʢ 118 ï ʉʦʦʙʱʝʥʠʝ ʦ ʥʘʨʫʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʟʜʘʚʘʝʤʦʤʫ ʧʘʨʦʣʶ 

7.4.2. ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʘ 

ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʷʤ ʦʙʱʠʝ 
ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʚ ʛʣʦʙʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʩʪʠ ʧʨʦʝʢʪʘ. 

ʅʠʞʝ, ʥʘ ʨʠʩ. 119, ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʩʦʟʜʘʥʘ ʛʣʦʙʘʣʴʥʘʷ 
ʧʝʨʝʤʝʥʥʘʷ çglobalValue è ʩ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 100, ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 

çɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶè (ʩʤ. ʪʘʙʣʠʮʫ 

3).

 

ʈʠʩʫʥʦʢ 119 ï ʆʙʲʷʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʦʝʢʪʘ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢ ʜʘʥʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʤʦʞʥʦ ʙʳʣʦ ʦʙʨʘʱʘʪʴʩʷ ʠʟ 
ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʠʭ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʧʘʥʝʣʠ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʩʦʟʜʘʪʴ ʧʝʨʝʤʝʥʥʫʶ ʩ ʪʘʢʠʤ ʞʝ ʠʤʝʥʝʤ, ʢʘʢ ʠ ʨʘʥʝʝ 
ʦʙʲʷʚʣʝʥʥʘʷ ʛʣʦʙʘʣʴʥʘʷ, ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʸ ʢʣʘʩʩ çɺʥʝʰʥʠʡè. ʅʘ ʨʠʩ. 120 ʧʨʠʚʝʜʸʥ 
ʧʨʠʤʝʨ ʦʙʲʷʚʣʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ çprogram0è ʧʝʨʝʤʝʥʥʦʡ 
çglobalValue è ʢʣʘʩʩʘ çɺʥʝʰʥʷʷè, ʪʠʧʘ INT ʠ ʠʟʤʝʥʝʥʠʝ ʝʸ ʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʷʟʳʢʘ ST. 
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ʈʠʩʫʥʦʢ 120 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ 

ʅʘ ʨʠʩ. 121 ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ çprogram 1è ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʘ 

ʧʝʨʝʤʝʥʥʘʷ çgl obalValue è ʢʣʘʩʩʘ çɺʥʝʰʥʷʷè ʠ ʠʟʤʝʥʝʥʠʝ ʝʸ ʟʥʘʯʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʷʟʳʢʘ ST. 

 

ʈʠʩʫʥʦʢ 121 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʝʤʝʥʥʘʷ çglobalValueè ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʷ 
ʚʳʧʦʣʥʝʥʠʷ ʚ ʜʚʫʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ: çprogram0è ʠ çprogram1è. 

7.4.3. ʅʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʧʠʩʘʥʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʝʸ 
ʩʦʙʨʘʪʴ (ʩʢʦʤʧʠʣʠʨʦʚʘʪʴ ʠ ʩʢʦʤʧʦʥʦʚʘʪʴ), ʪʦ ʝʩʪʴ ʧʦʣʫʯʠʪʴ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʠ 
ʧʝʨʝʜʘʪʴ ʥʘ ʮʝʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʪʣʘʜʢʠ ʠʣʠ ʧʨʦʩʪʦ ʠʩʧʦʣʥʝʥʠʷ. ɺ ʩʚʷʟʠ  
ʩ ʵʪʠʤ ʦʩʥʦʚʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ ʷʚʣʷʶʪʩʷ: çURI ʩʠʩʪʝʤʳ ʠʩʧʦʣʥʝʥʠʷè ʮʝʣʝʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʠ ʮʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʫʢʘʟʳʚʘʶʱʘʷ ʘʨʭʠʪʝʢʪʫʨʫ ʧʣʘʪʬʦʨʤʳ ʮʝʣʝʚʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ (ʩʤ. ʨʠʩ. 122). 
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ʈʠʩʫʥʦʢ 122 ï ɺʳʙʦʨ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʙʦʨʢʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʂʘʢ ʧʨʘʚʠʣʦ, çURI ʘʜʨʝʩè ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʬʦʨʤʘʪʝ: 

JSONRPC://< IP -ʘʜʨʝʩ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ>:<ʧʦʨʪ> 

IP ʘʜʨʝʩ ʮʝʣʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʚʝʩʪʝʥ ʠ ʥʝʦʙʭʦʜʠʤʘ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʥʝʤʫ ʧʦ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 
ʥʘ ʩʝʪʝʚʳʝ ʥʘʩʪʨʦʡʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ). ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʦʨʪ ʠʤʝʝʪ ʥʦʤʝʨ 
1234, ʠʟʤʝʥʠʪʴ ʥʦʤʝʨ ʧʦʨʪʘ ʤʦʞʥʦ ʫʢʘʟʘʥʠʝʤ ʜʝʬʘʡʥʘ BPP_PORT ʚ ʧʦʣʝ CFLAGS 
ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ, ʥʘʧʨʠʤʝʨ ïDBPP_PORT=8888. 

ɿʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ çPLC1è, ʝʩʣʠ ʮʝʣʝʚʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʇʃʂ çɹʘʛʝʪ-ʇʃʂ1è, ʠ çsimulationè ʜʣʷ ʦʪʣʘʜʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʝʨʚʠʩʘ ʩʠʤʫʣʷʮʠʠ ʉʉ ʀʕɺʄ ʙʝʟ ʟʘʛʨʫʟʢʠ ʉʇʆ ʥʘ ʇʃʂ. 
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7.4.4. ɼʘʥʥʳʝ ʦ ʧʨʦʝʢʪʝ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ, ʚʩʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʦʣʷ ʚ ʥʘʩʪʨʦʡʢʘʭ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʝʢʪʝ ʟʘʧʦʣʥʷʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 
ʟʘʤʝʥʠʪʴ ʜʘʥʥʳʝ ʥʘʩʪʨʦʡʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘ ʨʝʣʝʚʘʥʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʨʠʩ. 123, 
ʧʦʟʚʦʣʷʶʱʫʶ ʫʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʣʠʯʘʪʴ ʧʨʦʝʢʪʳ. 

 

ʈʠʩʫʥʦʢ 123 ï ʋʢʘʟʘʥʠʝ ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʝʢʪʝ ʷʚʣʷʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ 
ʟʘʧʦʣʥʝʥʠʷ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʛʜʘ ʟʘʧʦʣʥʝʥʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪʩʷ ʚ 
ʧʦʜʩʢʘʟʢʘʭ ʚ ʠʤʝʥʦʚʘʥʠʠ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ. 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʝʜʫʝʪ ʜʦʙʘʚʣʝʥʠʝ ʚ ʧʨʦʝʢʪ 
ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʬʫʥʢʮʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ  
ʠ ʧʨʦʛʨʘʤʤ), ʨʝʘʣʠʟʘʮʠʷ ʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʳʭ ʠ 
ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3-2016. 



96 

ʈʉʂʖ.20507-01 33 01 

7.5. ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ 

ɼʦʙʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʧʨʦʛʨʘʤʤ, ʬʫʥʢʮʠʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʙʣʦʢʦʚ (POU)) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ, 
ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʌʫʥʢʮʠʷè, çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢè ʠʣʠ 
çʇʨʦʛʨʘʤʤʘè. ɼʘʣʝʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ çʉʦʟʜʘʪʴ ʥʦʚʳʡ POUè, ʨʠʩ. 124. 

 

ʈʠʩʫʥʦʢ 124 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʉʦʟʜʘʪʴ ʥʦʚʳʡ POUè 

ʀʤʷ, ʧʨʠʩʚʦʝʥʥʦʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʦ ʥʘ ʠʤʷ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʦʛʦ, ʢʘʢʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʙʳʣ ʚʳʙʨʘʥ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ, ʚ ʧʦʣʝ çʊʠʧ 
POUè ʙʫʜʝʪ ʧʦʜʩʪʘʚʣʝʥʦ ʠʤʝʥʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ.  

ɺ ʧʦʣʝ çʗʟʳʢè, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʦʜʠʥ ʠʟ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 
61131-3-2016 (IL, ST, LD, FBD, SFC), ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʠ 
ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʨʠʩ. 125. 

 

ʈʠʩʫʥʦʢ 125 ï ɺʳʙʦʨ ʷʟʳʢʘ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʝʥʦ ʜʦʙʘʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 
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7.5.1. ʇʨʦʛʨʘʤʤʘ 

ʅʠʞʝ ʙʫʜʝʪ ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʦʡ ʥʘ 
ʷʟʳʢʝ FBD. ʃʦʛʠʢʘ ʠ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʩʣʝʜʫʶʱʠʝ: 
ʦʧʨʝʜʝʣʝʥʳ ʜʚʝ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ çglobalValueè ʠ çglobalLevelè, ʝʩʣʠ 
ʟʥʘʯʝʥʠʝ çglobalValueè ʙʦʣʴʰʝ 10.0, ʪʦ ʧʨʠʩʚʦʠʪʴ ʧʝʨʝʤʝʥʥʦʡ çglobalLevelè 
ʟʥʘʯʝʥʠʝ 100, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʩʚʦʠʪʴ çglobalLevelè ʟʥʘʯʝʥʠʝ 50. 

ʉʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʦʝʢʪ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʩ ʧʦʤʦʱʴʶ 
ʤʝʥʶ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ, ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ çʇʨʦʛʨʘʤʤèr, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ 
ʨʠʩ. 126. 

 

ʈʠʩʫʥʦʢ 126 ï ɺʳʙʦʨ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ (ʩʤ. ʨʠʩ. 127) ʚʳʙʠʨʘʝʪʩʷ ʷʟʳʢ FBD ʠ ʥʘʞʠʤʘʝʪʩʷ 
ʢʥʦʧʢʘ çOKè. 

 

ʈʠʩʫʥʦʢ 127 ï ɺʳʙʦʨ ʷʟʳʢʘ FBD 
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ɼʘʣʝʝ ʚ ʦʪʢʨʳʚʰʝʡʩʷ ʚʢʣʘʜʢʝ ʩ ʧʘʥʝʣʴʶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ (ʩʤ. ʨʠʩ. 128) ʜʦʙʘʚʣʷʶʪʩʷ 
ʧʝʨʝʤʝʥʥʳʝ: çglobalValueè ʪʠʧʘ REAL, ʢʣʘʩʩʘ çɺʥʝʰʥʠʡè  
ʠ çglobalLevelè ʪʠʧʘ INT, ʢʣʘʩʩʘ çɺʥʝʰʥʠʡè. 

 

ʈʠʩʫʥʦʢ 128 ï ʆʙʲʷʚʣʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʚʥʝʰʥʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʧʝʨʝʤʝʥʥʳʝ ʫʞʝ ʦʧʨʝʜʝʣʝʥʳ ʛʣʦʙʘʣʴʥʳʤʠ 
ʧʝʨʝʤʝʥʥʳʤʠ ʧʨʦʝʢʪʘ ʚ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʨʠʩ. 129, ʢʘʢ ʦʧʠʩʳʚʘʝʪʩʷ ʚ 
ʧ. 7.4.1. 

 

ʈʠʩʫʥʦʢ 129 ï ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʘ 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʝʜʘʢʪʦʨʫ ʷʟʳʢʘ FBD. ɼʣʷ ʥʘʧʠʩʘʥʠʷ 
ʘʣʛʦʨʠʪʤʘ ʠ ʣʦʛʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʜʚʝ ʬʫʥʢʮʠʠ: 
çGTè ʠ çSELè. ʌʫʥʢʮʠʷ çGTè ʦʙʦʟʥʘʯʘʝʪ ʩʨʘʚʥʝʥʠʝ çɹʦʣʴʰʝ ʯʝʤè  
ʠ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʢʣʘʜʢʝ çʉʨʘʚʥʝʥʠʝè. ʆʥʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʪ 2 ʜʦ 20 ʚʭʦʜʥʳʭ 
ʟʥʘʯʝʥʠʡ (ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʭ ʙʫʜʝʪ 2) ʠ ʦʜʥʦ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ çOUTè. ɽʩʣʠ 
ʟʥʘʯʝʥʠʝ çIN1è ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ çIN2è, ʪʦ ʥʘ ʚʳʭʦʜʝ çOUTè ʙʫʜʝʪ TRUE, ʚ 
ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ FALSE. 

ʌʫʥʢʮʠʷ çSELè ʦʙʦʟʥʘʯʘʝʪ çɺʳʙʦʨ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡè ʠ ʥʘʭʦʜʠʪʩʷ ʚʦ 
ʚʢʣʘʜʢʝ çʆʧʝʨʘʮʠʠ ʚʳʙʦʨʘè. ʆʥʘ ʩʦʜʝʨʞʠʪ ʪʨʠ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ çGè, çIN0è, 
çIN1è ʠ ʦʜʥʫ ʚʳʭʦʜʥʫʶ çOUTè. ɽʩʣʠ çGè ʨʘʚʥʦ 0 (ʠʣʠ FALSE), ʪʦ ʚʳʭʦʜʥʦʡ 
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ʧʝʨʝʤʝʥʥʦʡ çOUTè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ çIN0è. ɽʩʣʠ çGè ʨʘʚʥʦ 1 (ʠʣʠ TRUE), 
ʪʦ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ çOUTè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ çIN1è. 

ɼʦʙʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʫʜʦʙʥʝʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʥʦʩʦʤ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ (Drag&Drop) ʠʟ ʧʘʥʝʣʠ ʙʠʙʣʠʦʪʝʢʠ 
ʬʫʥʢʮʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤʳ 
ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ (ʩʤ. ʨʠʩ. 130). 

 

ʈʠʩʫʥʦʢ 130 ï ɼʦʙʘʚʣʝʥʠʝ ʜʚʫʭ ʬʫʥʢʮʠʡ ʥʘ FBD ʜʠʘʛʨʘʤʤʫ 

ɼʘʣʝʝ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʷ ʤʳʰʴ, ʧʝʨʝʥʦʩʷʪʩʷ ʧʝʨʝʤʝʥʥʳʝ çglobalValueè  
ʠ çglobalLevelè ʥʘ FBD ʜʠʘʛʨʘʤʤʫ. ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ (ʩʤ. ʧ. 6.9.1.2), 
ʥʝʦʙʭʦʜʠʤʦ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʟʘʞʘʪʴ ʩʪʦʣʙʝʮ ç#è ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʘʥʝʣʠ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ, ʜʘʣʝʝ ʧʝʨʝʥʝʩʪʠ ʫʢʘʟʘʪʝʣʴ ʥʘ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD 
ʜʠʘʛʨʘʤʤʳ ʠ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ (Drag&Drop), ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 131. 
ʊʘʢʫʶ ʤʘʥʠʧʫʣʷʮʠʶ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʜʣʷ ʦʙʦʠʭ ʧʝʨʝʤʝʥʥʳʭ.  
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ʈʠʩʫʥʦʢ 131 ï ʇʝʨʝʥʝʩʸʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʥʘ FBD ʜʠʘʛʨʘʤʤʫ 

ʇʝʨʝʤʝʥʥʫʶ çglobalValueè ʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ ʩ ʚʭʦʜʦʤ çIN1è ʬʫʥʢʮʠʠ çGTè. 
ʏʪʦʙʳ ʧʝʨʝʤʝʥʥʫʶ çglobalValueè ʤʦʞʥʦ ʙʳʣʦ ʩʦʝʜʠʥʠʪʴ  
ʩ ʚʳʭʦʜʦʤ çOUTè ʬʫʥʢʮʠʠ çSELè, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʜʚʦʡʥʦʡ ʱʝʣʯʦʢ ʣʝʚʦʡ 
ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ çglobalLevelè ʥʘ FBD ʜʠʘʛʨʘʤʤʝ ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ 
çʉʚʦʡʩʪʚʘ ʧʝʨʝʤʝʥʥʦʡè ʫʢʘʟʘʪʴ ʢʣʘʩʩ çɺʳʭʦʜè, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 132. 

 

ʈʠʩʫʥʦʢ 132 ï ʋʢʘʟʘʥʠʝ ʢʣʘʩʩʘ çɺʳʭʦʜè ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ 

ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʝʜʠʥʠʪʴ ʧʝʨʝʤʝʥʥʫʶ çglobalLevelè ʩ ʚʳʭʦʜʦʤ çOUTè ʬʫʥʢʮʠʠ 
çSELè, ʠ ʚʳʭʦʜ çOUTè ʬʫʥʢʮʠʠ çGTè ʩ ʚʭʦʜʦʤ çGè ʬʫʥʢʮʠʠ çSELè, ʨʠʩ. 133. 
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ʈʠʩʫʥʦʢ 133 ï ʉʦʝʜʠʥʝʥʠʝ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʤ ʬʫʥʢʮʠʡ ʥʘ ʜʠʘʛʨʘʤʤʝ FBD 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ 3 ʯʠʩʣʦʚʳʭ ʣʠʪʝʨʘʣʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʧʨʷʤʫʶ 
ʩʦʝʜʠʥʝʥʳ ʩ ʚʭʦʜʦʤ çIN2è ʬʫʥʢʮʠʠ çGTè ʠ ʚʭʦʜʘʤʠ çIN0è ʠ çIN1è ʬʫʥʢʮʠʠ çSELè. 
ɺ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤʳ ʚʳʙʠʨʘʝʪʩʷ ʢʥʦʧʢʘ çɼʦʙʘʚʠʪʴ 
ʧʝʨʝʤʝʥʥʫʶè (ʩʤ. ʪʘʙʣʠʮʫ 6) ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ çʉʚʦʡʩʪʚʘ ʧʝʨʝʤʝʥʥʳʭè ʚ 
ʧʦʣʝ ʚʳʨʘʞʝʥʠʷ ʧʠʰʝʪʩʷ ç10.0è, ʨʠʩ. 134. ʅʘʞʠʤʘʝʪʩʷ ʢʥʦʧʢʘ çOKè. 

 

ʈʠʩʫʥʦʢ 134 ï ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʥʘ FBD ʜʠʘʛʨʘʤʤʫ 
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ɼʦʙʘʚʣʝʥʥʳʡ ʣʠʪʝʨʘʣ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʭʦʜʦʤ çIN2è ʬʫʥʢʮʠʠ çGTè,  
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 135. 

 

ʈʠʩʫʥʦʢ 135 ï ʉʦʝʜʠʥʝʥʠʝ ʜʦʙʘʚʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ ʚʳʭʦʜʦʤ ʬʫʥʢʮʠʠ 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʶʪʩʷ ʣʠʪʝʨʘʣʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 50 ʠ 100  
ʜʣʷ ʚʭʦʜʦʚ çIN0è ʠ çIN1è ʬʫʥʢʮʠʠ çSELè ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʥʠʤʠ, ʨʠʩ. 136. 

 

ʈʠʩʫʥʦʢ 136 ï ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ ʷʟʳʢʝ FBD 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ çglobalValueè ʙʦʣʴʰʝ 
10.0, ʪʦ ʥʘ ʚʳʭʦʜʝ çOUTè ʬʫʥʢʮʠʠ çGTè ʙʫʜʝʪ ʟʥʘʯʝʥʠʝ TRUE, ʪʝʤ ʩʘʤʳʤ  
ʥʘ ʚʭʦʜ ʬʫʥʢʮʠʠ çSELè ʧʦʩʪʫʧʠʪ ʪʦʞʝ True ʠ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ çOUTè ʙʫʜʝʪ 
ʨʘʚʥʦ çIN1è, ʪ.ʝ. 100. 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ 
çʌʫʥʢʮʠʷè. 
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7.5.2. ʌʫʥʢʮʠʷ 

ʅʠʞʝ ʙʫʜʝʪ ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪ ʬʫʥʢʮʠʠ, ʠ ʝʸ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè. ɼʦʙʘʚʣʝʥʠʝ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʥʶ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ, ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ çʌʫʥʢʮʠʠè, 
ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 137. 

   

ʈʠʩʫʥʦʢ 137 ï ɺʳʙʦʨ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʜʦʙʘʚʣʝʥʠʷ ʬʫʥʢʮʠʠ 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʝ çʉʦʟʜʘʪʴ ʥʦʚʳʡ POUè ʚ ʧʦʣʝ çʀʤʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʤʦʜʫʣʷè ʫʢʘʞʝʤ ʠʤʷ çGetStatusè ʠ ʚʳʙʝʨʝʤ çʗʟʳʢè ST ʠʟ ʩʧʠʩʢʘ ʷʟʳʢʦʚ ʩʪʘʥʜʘʨʪʘ 
IEC 61131-3 (ʩʤ. ʨʠʩ. 138). ʗʟʳʢ SFC ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʘʣʛʦʨʠʪʤʘ ʠ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ. 

 

ʈʠʩʫʥʦʢ 138 ï ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʬʫʥʢʮʠʠ 
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ɺ ʧʦʷʚʠʚʰʝʡʩʷ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʚʳʙʝʨʝʤ ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ 
ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ï STRING (ʩʤ. ʨʠʩ. 139). 

 

ʈʠʩʫʥʦʢ 139 ï ɺʳʙʦʨ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʝʡ 

ɼʘʣʝʝ ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʫʢʘʟʳʚʘʶʪʩʷ ʧʝʨʝʤʝʥʥʘʷ çvalueè (ʭʦʪʷ 
ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ) ʢʣʘʩʩʘ çɺʭʦʜè. ɺ ʨʝʜʘʢʪʦʨʝ ʷʟʳʢʘ ST ʧʠʰʝʪʩʷ 
ʘʣʛʦʨʠʪʤ ʠ ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 140. 

 

ʈʠʩʫʥʦʢ 140 ï ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʘʣʛʦʨʠʪʤʘ ʠ ʣʦʛʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ 

ʉ ʧʦʤʦʱʴʶ ʙʣʦʢʘ CASEéOF ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʟʚʨʘʱʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ çvalueè. ɽʩʣʠ ʥʠ ʦʜʥʦ ʠʟ 3 ʫʩʣʦʚʠʡ ʥʝ ʧʦʜʭʦʜʠʪ, ʪʦ 
ʚʦʟʚʨʘʱʘʝʪʩʷ çErrorè. 
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ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ çʇʨʦʛʨʘʤʤʘè ʥʘ ʷʟʳʢʝ FBD ʠ 
ʚ ʧʦʷʚʠʚʰʝʡʩʷ ʧʘʥʝʣʠ ʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʙʘʚʠʪʴ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ çin_valueè ʠ 
çout_statusè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 141. 

 

ʈʠʩʫʥʦʢ 141 ï ɼʦʙʘʚʣʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ çʇʨʦʛʨʘʤʤʘè ʥʘ ʷʟʳʢʝ FBD 

ʅʘ ʧʘʥʝʣʠ çɹʠʙʣʠʦʪʝʢʠè ʚ ʨʘʟʜʝʣʝ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ POUè ʥʝʦʙʭʦʜʠʤʦ 
ʚʳʙʨʘʪʴ ʬʫʥʢʮʠʶ çGetStatusè ʠ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ (ʟʘʞʘʚ ʣʝʚʫʶ ʢʥʦʧʢʫ 
ʤʳʰʠ) ʧʝʨʝʥʝʩʪʠ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ (Drag&Drop) ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD 
ʜʠʘʛʨʘʤʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ çprogram0è, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 142. 

 

ʈʠʩʫʥʦʢ 142 ï ɼʦʙʘʚʣʝʥʠʝ ʥʘ FBD ʜʠʘʛʨʘʤʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʬʫʥʢʮʠʠ 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ çʧʝʨʝʪʘʩʢʠʚʘʶʪʩʷè ʧʝʨʝʤʝʥʥʳʝ ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ 
ʠ ʢʦʥʩʪʘʥʪ ʚ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤʳ, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ 
ʨʠʩ.  143. 

 

ʈʠʩʫʥʦʢ 143 ï ɼʦʙʘʚʣʝʥʠʝ ʥʘ FBD ʜʠʘʛʨʘʤʤʫ ʧʝʨʝʤʝʥʥʳʭ  
ʠʟ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʤʝʥʥʫʶ çout_statusè ʤʦʞʥʦ ʙʳʣʦ ʩʦʝʜʠʥʠʪʴ  
ʩ çʚʳʭʦʜʦʤè ʬʫʥʢʮʠʠ çGetStatusè, ʥʝʦʙʭʦʜʠʤʦ ʚ ʜʠʘʣʦʛʝ ʩʚʦʡʩʪʚ ʜʘʥʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ (ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪʩʷ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ 
ʧʝʨʝʤʝʥʥʦʡ ʚ ʦʙʣʘʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ FBD ʜʠʘʛʨʘʤʤʳ) ʫʢʘʟʘʪʴ ʢʣʘʩʩ çɺʳʭʦʜè, 
ʨʠʩ. 144. 

 

ʈʠʩʫʥʦʢ 144 ï ʀʟʤʝʥʝʥʠʝ çʢʣʘʩʩʘè ʧʝʨʝʤʝʥʥʦʡ FBD ʜʠʘʛʨʘʤʤʳ 
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ʊʝʧʝʨʴ ʧʝʨʝʤʝʥʥʳʝ çin_valueè ʠ çout_statusè ʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ çʚʭʦʜʦʤè ʠ çʚʳʭʦʜʦʤè ʬʫʥʢʮʠʠ çGetStatusè, ʨʠʩ.  145. 

 

ʈʠʩʫʥʦʢ 145 ï ʇʨʠʤʝʨ FBD ʜʠʘʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʬʫʥʢʮʠʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʙʫʜʝʪ ʚʦʟʚʨʘʱʘʪʴ ʪʝʢʩʪʦʚʦʝ ʟʥʘʯʝʥʠʝ  
ʚ ʧʝʨʝʤʝʥʥʫʶ çout_statusè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ çin_valueè. ʉʪʦʠʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ çin_valueè ʧʦʩʪʦʷʥʥʦ ʨʘʚʥʦ 5 
(ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʠʤʝʨʘ), ʥʦ ʦʥʘ ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ  
ʦʪ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʙʳʪʴ ʩʚʷʟʘʥʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʝ çɸʜʨʝʩè, ʥʘʧʨʠʤʝʨ,  
ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ ʋʉʆ. 

7.5.3. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ 

ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʧʨʦʠʩʭʦʜʠʪ 
ʘʥʘʣʦʛʠʯʥʦ ʜʦʙʘʚʣʝʥʠʶ ʬʫʥʢʮʠʠ. ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ 
ʜʦʙʘʚʠʪʴ çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢè, ʩʦʟʜʘʸʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʩ ʠʤʝʥʝʤ 
çRectParamsè, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʯʠʪʘʪʴ ʧʣʦʱʘʜʴ ʠ ʧʝʨʠʤʝʪʨ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩ 
ʟʘʜʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʨʠʩ. 146. 

 

ʈʠʩʫʥʦʢ 146 ï ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 
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ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ (ʩʤ. ʧ. 7.1), ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʝʪ 
ʚʳʟʚʘʥ ʜʠʘʣʦʛ "ʉʦʟʜʘʪʴ ʥʦʚʳʡ POU". ʉʥʘʯʘʣʘ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ (ʜʣʷ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ, ʠʤʷ: çprogram0è, ʪʠʧ çʧʨʦʛʨʘʤʤʘè, ʷʟʳʢ: FBD). ʀ 
ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʜʦʙʘʚʣʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ (ʩʤ. ʨʠʩ. 146). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʫʥʢʮʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ  
ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʩʪʘʥʜʘʨʪʘ IEC 61131-3, ʚʢʣʶʯʘʷ ʷʟʳʢ SFC. ʅʘ ʨʠʩ. 147 ʧʦʢʘʟʘʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʘ ʷʟʳʢʝ ST. 

 

ʈʠʩʫʥʦʢ 147 ï ʆʧʠʩʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʘ ʷʟʳʢʝ ST 

ɺʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʝʪ. ɼʦʙʘʚʣʝʥʥʳʝ 
ʧʝʨʝʤʝʥʥʳʝ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʰʠʨʠʥʫ ï çwidthè ʠ ʚʳʩʦʪʫ ï çheightè ʠʤʝʶʪ ʢʣʘʩʩ 
çɺʭʦʜè ʠ ʪʠʧ INT. ɺʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ: ʧʣʦʱʘʜʴ ï çareaè ʠ ʧʝʨʠʤʝʪʨ ï çperimeterè 
ʦʧʨʝʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʣʘʩʩʦʤ çɺʳʭʦʜè ʠ ʪʘʢ ʞʝ ʪʠʧʘ INT. ʅʠʞʝ ʥʘʭʦʜʠʪʩʷ 
ʪʝʢʩʪ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʸʪʘ ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʘ ʥʘ ʷʟʳʢʝ ST. ʈʝʘʣʠʟʦʚʘʥʥʳʡ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʚ ʧʘʥʝʣʠ ʙʠʙʣʠʦʪʝʢʠ ʬʫʥʢʮʠʡ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ (ʩʤ. ʧ. 6.13) ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ 
ʤʦʜʫʣʷʭ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ʠ çʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢè. ʅʘ ʨʠʩ. 148 ʧʦʢʘʟʘʥʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ çRectParamsè ʚ FBD ʜʠʘʛʨʘʤʤʝ. 
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ʈʠʩʫʥʦʢ 148 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚ FBD ʜʠʘʛʨʘʤʤʝ 

ʉ ʚʭʦʜʦʤ çwidthè ʩʦʝʜʠʥʝʥʘ ʧʝʨʝʤʝʥʥʘʷ çwidthè, ʘ ʩ ʚʭʦʜʦʤ çheightè ʣʠʪʝʨʘʣ 
ç40è. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʪʘʢʞʝ ʧʦʤʝʱʘʝʪʩʷ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ çareaè ʠ çperimeterè.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʧʳʪʢʝ ʫʜʘʣʝʥʠʷ ʬʫʥʢʮʠʠ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʙʣʦʢʘ ʠʟ ʧʨʦʝʢʪʘ, ʛʜʝ ʵʪʠ ʜʦʙʘʚʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, 
ʙʫʜʝʪ ʚʳʜʘʥʘ ʦʰʠʙʢʘ, ʨʠʩ. 149. 

 

ʈʠʩʫʥʦʢ 149 ï ʋʜʘʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 

ʇʨʠʤʝʨ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ ʫʜʘʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠʚʝʜʸʥ  
ʥʘ ʨʠʩ. 150. 
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ʈʠʩʫʥʦʢ 150 ï ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ ʧʨʠ ʫʜʘʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ 

7.6. ʇʣʘʛʠʥʳ ʤʦʜʫʣʝʡ ʋʉʆ, ʧʨʦʪʦʢʦʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʬʫʥʢʮʠʡ, 

ʪʠʧʦʚ ʜʘʥʥʳʭ 

ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʣʘʛʠʥʦʚ ʜʣʷ ʤʦʜʫʣʝʡ ʋʉʆ ʩʦʜʝʨʞʠʪ ʦʙʱʠʝ 
ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʚʩʝʭ ʧʣʘʛʠʥʦʚ ʠ ʩʧʝʮʠʬʠʯʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʧʣʘʛʠʥʘ. 

ɺ ʧʨʦʝʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè, ʥʘʧʠʩʘʥʥʳʡ 
ʥʘ ʣʶʙʦʤ ʠʟ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʷʟʳʢʦʚ ʄʕʂ, ʜʦʙʘʚʣʷʶʪʩʷ ʧʣʘʛʠʥ rʤʦʜʫʣʝʡ ʋʉʆ 
ʠʣʠ ʧʣʘʛʠʥʳ ʧʨʦʪʦʢʦʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɼʘʥʥʘʷ ʦʧʝʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʫʥʢʪʦʚ ʤʝʥʶ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ, ʨʠʩ. 151. 
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ʈʠʩʫʥʦʢ 151 ï ɺʳʙʦʨ ʧʣʘʛʠʥʦʚ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʧʣʘʛʠʥʦʚ ʚ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʘ ʜʦʙʘʚʣʷʝʪʩʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʟʝʣ. ʆʙʨʘʟʝʮ ʪʦʛʦ, ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ. 152. 
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ʈʠʩʫʥʦʢ 152 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʜʚʫʭ ʧʣʘʛʠʥʦʚ ʤʦʜʫʣʝʡ ʋʉʆ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʧʣʘʛʠʥʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʩʦʟʜʘʪʴ ʧʝʨʝʤʝʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ 
ʚʳʰʝ. ɼʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴ 
ʧʝʨʝʤʝʥʥʫ èʁ (ʩʤ. ʪʘʙʣʠʮʫ 3) ʥʘ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ. 

ɼʣʷ ʩʚʷʟʠ ʜʦʙʘʚʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩ ʧʝʨʝʤʝʥʥʦʡ ʤʦʜʫʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 
ʥʘ ʧʦʣʝ çɸʜʨʝʩè ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʨʘʪʴ ʤʦʜʫʣʴ ʠ ʥʝʦʙʭʦʜʠʤʫʶ 
ʧʝʨʝʤʝʥʥʫ ,ʁ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 153. ʊʠʧ ʜʦʙʘʚʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʙʫʜʝʪ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʤʝʥʸʥ ʥʘ ʪʠʧ ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʣʘʛʠʥʝ. 

 

ʈʠʩʫʥʦʢ 153 ï ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ çModbusTCPserver_0è 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʦʙʘʚʣʝʥʳ, ʚ ʧʘʥʝʣʠ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ 
ʠ ʢʣʘʩʩʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʘʜʨʝʩʦʤ (ʩʤ. ʨʠʩ. 154). 
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ʈʠʩʫʥʦʢ 154 ï ʇʘʥʝʣʴ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 
ʤʦʜʫʣʝʡ ʋʉʆ ʠ ʤʦʜʫʣʝʡ ʧʨʦʪʦʢʦʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʘ ʜʦʙʘʚʣʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. 
ɼʘʣʝʝ ʧʝʨʝʤʝʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʜʫʣʷʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʜʝ 
ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ʄʕʂ ʢʘʢ ʦʙʳʯʥʘʷ ʧʝʨʝʤʝʥʥʘʷ (ʩʤ. ʧʨʠʤʝʨ ʥʘ ʨʠʩ. 155): 

 

ʈʠʩʫʥʦʢ 155 ï ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 
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7.6.1. ʇʣʘʛʠʥʳ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʝʨʠʠ ɹʊ75-4XX 

ʇʣʘʛʠʥʳ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʝʨʠʠ ɹʊ75-4XX ʧʦʜʜʝʨʞʠʚʘʶʪ 
ʨʘʙʦʪʫ ʩ ʤʦʜʫʣʷʤʠ ʠ ʨʘʙʦʪʳ ʮʠʬʨʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ: 

ï ɹʊ75-401: ʤʦʜʫʣʴ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ (16 ʢʘʥʘʣʦʚ); 

ï ɹʊ75-402: ʤʦʜʫʣʴ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ (16 ʢʘʥʘʣʦʚ); 

ï ɹʊ75-406: ʤʦʜʫʣʴ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ (6 ʢʘʥʘʣʦʚ); 

ï ɹʊ75-407: ʤʦʜʫʣʴ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ (6 ʢʘʥʘʣʦʚ); 

ï ɹʊ75-409: ʤʦʜʫʣʴ ʚʚʦʜʘ ʙʳʩʪʨʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ (6 ʢʘʥʘʣʦʚ). 

 

7.6.1.1. ʄʦʜʫʣʴ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-401 

ɼʣʷ ʚʳʟʦʚʘ ʤʝʥʶ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʢʣʠʢʥʫʪʴ ʧʦ ʥʝʤʫ ʚ 
ʜʝʨʝʚʘ ʧʨʦʝʢʪʘ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʚʦʜʘ ɹʊ75-401 ʩ 16 ʢʘʥʘʣʘʤʠ (ʨʠʩ. 156), 
ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 

 

ʈʠʩʫʥʦʢ 156 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-401 

ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʠʩʘʥʠʶ ʚ ʖʂʉʋ.91167-01 33 01 çʇʆ 
ʇʃʂ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘè. ɿʥʘʯʝʥʠʝ çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè 
ʟʘʜʘʸʪʩʷ ʚ ʜʝʩʷʪʠʯʥʦʤ ʚʠʜʝ, ʘ ʟʥʘʯʝʥʠʝ çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè - ʚ 
ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʠʣʠ ʜʝʩʷʪʠʯʥʦʤ ʚʠʜʝ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ çʅʦʤʝʨ ʧʦʨʪʘ RS-
485 ʥʘ ʇʃʂè ʜʦʩʪʫʧʥʦ ʣʠʙʦ ʢʥʦʧʢʘʤʠ ç-è, ç+è, ʣʠʙʦ ʚʳʜʝʣʝʥʠʝʤ ʠ ʚʚʦʜʦʤ ʥʦʚʦʛʦ 
ʟʥʘʯʝʥʠʷ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʟʥʘʯʝʥʠʝ çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜʦʤ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧ. 7.6, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʦʝʢʪ ʤʦʞʥʦ 
ʜʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶ ʜʣʷ ʩʚʷʟʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʤʦʜʫʣʷ. ʊʠʧ ʜʦʙʘʚʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 
ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʤʝʥʸʥ ʥʘ ʪʠʧ ʚʳʙʨʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʣʘʛʠʥʝ. ʆʧʠʩʘʥʠʝ 
ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 13. 
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ʊʘʙʣʠʮʘ 13 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-401 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL IN[1 - 16]  ʉʦʩʪʦʷʥʠʝ ʚʭʦʜʦʚ, ʬʦʨʤʘʪ ʧʦʣʷ. 
ɿʘʧʠʩʴ/ʯʪʝʥʠʝ 

BOOL ENA_SET[1- 16]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʢʘʥʘʣʦʚ DI. ɽʩʣʠ ʙʠʪ 
ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ 
ʠʩʧʦʣʴʟʫʝʪʩʷ. 
ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

BOOL WB[1- 16]  ʇʨʠʟʥʘʢ ʦʙʨʳʚʘ ʢʘʥʘʣʦʚ. ɽʩʣʠ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ DI ʟʘʬʠʢʩʠʨʦʚʘʣ 
ʦʙʨʳʚ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʠʪ WB_ENA 
ʫʩʪʘʥʦʚʣʝʥ. ʏʪʝʥʠʝ. 

BOOL CNT_ENA[1- 16]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʩʯʝʪʘ ʢʘʥʘʣʦʚ DI. ʇʨʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ: ʩʯʸʪʥʳʡ ʚʭʦʜ ʢʘʥʘʣʘ 
ʚʢʣʶʯʸʥ. 
ɿʘʧʠʩʴ/ʯʪʝʥʠʝ 

BOOL POS_EDGE[1- 16]  ʊʠʧ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʯʸʪʥʦʛʦ 
ʢʘʥʘʣʘ: ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ ʩʯʸʪʯʠʢ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ ʠʟ 
ʩʦʩʪʦʷʥʠʷ çɺʓʂʃʖʏɽʅʆè ʚ ʩʦʩʪʦʷʥʠʝ 
çɺʂʃʖʏɪʅʆè. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

DWORD CNT[1- 16]  ʉʯʸʪʯʠʢʠ ʩʠʛʥʘʣʦʚ ʜʣʷ ʢʘʥʘʣʦʚ. 

UINT TIME[1 - 16]  ɺʨʝʤʝʥʥʦʡ ʦʪʩʯʸʪ ʜʣʷ ʢʘʥʘʣʦʚ DI. 
ʏʪʝʥʠʝ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʛʥʘʣʘʤʠ, ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʡ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʧʝʨʠʦʜʘ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʯʸʪʯʠʢʠ ʩʠʛʥʘʣʦʚ (ʧʝʨʝʤʝʥʥʘʷ 
CNT), ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʠ ʩʠʛʥʘʣʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʯʸʪʯʠʢʘ ʥʘ ʢʘʞʜʦʡ 
ʠʪʝʨʘʮʠʠ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ, ʠʟʤʝʥʠʣʦʩʴ ʣʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 
ʩʯʸʪʯʠʢʘ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʩʠʛʥʘʣʘ. 

ʈʝʛʠʩʪʨʳ ʫʩʪʨʦʡʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʖʂʉʋ.91167-01 33 01 çʇʆ ʇʃʂ. 
ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘè. 

ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-401 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 157. 
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ʈʠʩʫʥʦʢ 157 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-401 

7.6.1.2. ʄʦʜʫʣʴ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-402 

ɼʣʷ ʚʳʟʦʚʘ ʤʝʥʶ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʢʣʠʢʥʫʪʴ  
ʧʦ ʥʝʤʫ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʚʦʜʘ ɹʊ75-402 ʩ 16 ʢʘʥʘʣʘʤʠ  
(ʨʠʩ. 158), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 

 

ʈʠʩʫʥʦʢ 158 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-402 
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ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 141414. 

ʊʘʙʣʠʮʘ 14 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-402 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL OUT[1 - 16]  ʋʩʪʘʥʦʚʢʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 

ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-402 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 159. 

 

ʈʠʩʫʥʦʢ 159 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-402 

7.6.1.3. ʄʦʜʫʣʴ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ ɹʊ75-406 

ɼʣʷ ʚʳʟʦʚʘ ʤʝʥʶ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʢʣʠʢʥʫʪʴ  
ʧʦ ʥʝʤʫ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ ɹʊ75-406 ʩ ʰʝʩʪʴʶ 
ʢʘʥʘʣʘʤʠ (ʨʠʩ. 160), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 
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ʈʠʩʫʥʦʢ 160 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ ɹʊ75-406 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 151515. 

ʊʘʙʣʠʮʘ 15 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-406 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL IN[1 - 6]  ʉʦʩʪʦʷʥʠʝ ʚʭʦʜʦʚ, ʬʦʨʤʘʪ ʧʦʣʷ: 
ɿʘʧʠʩʴ/ʯʪʝʥʠʝ 

BOOL ENA[1- 6]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʢʘʥʘʣʦʚ DI. ɽʩʣʠ ʙʠʪ 
ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ 
ʠʩʧʦʣʴʟʫʝʪʩʷ. 
ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

DWORD CNT[1- 6]  ʉʯʸʪʯʠʢʠ ʢʘʥʘʣʦʚ. 

BOOL CNT_ENA[1- 6]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʩʯʝʪʘ ʢʘʥʘʣʦʚ DI. ʇʨʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ: ʩʯʸʪʥʳʡ ʚʭʦʜ ʢʘʥʘʣʘ 
ʚʢʣʶʯʸʥ. 
ɿʘʧʠʩʴ/ʯʪʝʥʠʝ 

BOOL POS_EDGE[1- 6]  ʊʠʧ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʯʸʪʥʦʛʦ 
ʢʘʥʘʣʘ: ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ ʩʯʸʪʯʠʢ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ ʠʟ 
ʩʦʩʪʦʷʥʠʷ çɺʓʂʃʖʏɽʅʆè ʚ ʩʦʩʪʦʷʥʠʝ 
çɺʂʃʖʏɪʅʆè. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

UINT TIME[1 - 6]  ɺʨʝʤʝʥʥʦʡ ʦʪʩʯʸʪ ʜʣʷ ʢʘʥʘʣʦʚ DI. 
ʏʪʝʥʠʝ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 

ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-406 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 161. 
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ʈʠʩʫʥʦʢ 161 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-406 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʛʥʘʣʘʤʠ, ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʡ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʧʝʨʠʦʜʘ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʯʸʪʯʠʢʠ ʩʠʛʥʘʣʦʚ (ʧʝʨʝʤʝʥʥʘʷ 
CNT), ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʠ ʩʠʛʥʘʣʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʯʸʪʯʠʢʘ ʥʘ ʢʘʞʜʦʡ 
ʠʪʝʨʘʮʠʠ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ, ʠʟʤʝʥʠʣʦʩʴ ʣʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 
ʩʯʸʪʯʠʢʘ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʩʠʛʥʘʣʘ. 

7.6.1.4. ʄʦʜʫʣʴ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ ɹʊ75-407 

ɼʣʷ ʚʳʟʦʚʘ ʤʝʥʶ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʢʣʠʢʥʫʪʴ  
ʧʦ ʥʝʤʫ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ ɹʊ75-407 ʩ ʰʝʩʪʴʶ 
ʢʘʥʘʣʘʤʠ (ʨʠʩ. 162), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 
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ʈʠʩʫʥʦʢ 162 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ 220 ɺ ɹʊ75-407 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 16. 

ʊʘʙʣʠʮʘ 16 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-407 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL OUT[1 - 6]  ʋʩʪʘʥʦʚʢʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 

ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-407 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 163. 

 

ʈʠʩʫʥʦʢ 163 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-407 
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7.6.1.5. ʄʦʜʫʣʴ ʚʚʦʜʘ ʙʳʩʪʨʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-409 

ɼʣʷ ʚʳʟʦʚʘ ʤʝʥʶ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʷ ʥʝʦʙʭʦʜʠʤʦ ʜʚʘʞʜʳ ʢʣʠʢʥʫʪʴ  
ʧʦ ʥʝʤʫ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʚʦʜʘ ʙʳʩʪʨʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-409 ʩ ʰʝʩʪʴʶ 
ʢʘʥʘʣʘʤʠ (ʨʠʩ. 164), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 

 

ʈʠʩʫʥʦʢ 164 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʚʦʜʘ ʙʳʩʪʨʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ɹʊ75-409 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 17. 

ʊʘʙʣʠʮʘ 17 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-409 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL IN[1 - 6]  ʉʦʩʪʦʷʥʠʝ ʚʭʦʜʦʚ, ʬʦʨʤʘʪ ʧʦʣʷ: ɿʘʧʠʩʴ/ʯʪʝʥʠʝ 

BOOL ENA[1- 6]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʢʘʥʘʣʦʚ DI. ɽʩʣʠ ʙʠʪ 
ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʘʥʘʣ 
ʠʩʧʦʣʴʟʫʝʪʩʷ. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

DWORD CNT[1- 16]  ʉʯʸʪʯʠʢʠ ʢʘʥʘʣʦʚ. 

BOOL CNT_ENA[1- 6]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʩʯʝʪʘ ʢʘʥʘʣʦʚ DI. ʇʨʠ 
ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ: ʩʯʸʪʥʳʡ ʚʭʦʜ ʢʘʥʘʣʘ 
ʚʢʣʶʯʸʥ. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ 

BOOL POS_EDGE[1- 6]  ʊʠʧ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʯʸʪʥʦʛʦ 
ʢʘʥʘʣʘ: ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ ʩʯʸʪʯʠʢ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ ʠʟ 
ʩʦʩʪʦʷʥʠʷ çɺʓʂʃʖʏɽʅʆè ʚ ʩʦʩʪʦʷʥʠʝ 
çɺʂʃʖʏɪʅʆè. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

UINT TIME[1 - 6]  ɺʨʝʤʝʥʥʦʡ ʦʪʩʯʸʪ ʜʣʷ ʢʘʥʘʣʦʚ DI. ʏʪʝʥʠʝ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 
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ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-409 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 165. 

 

ʈʠʩʫʥʦʢ 165 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-409 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʛʥʘʣʘʤʠ, ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʡ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʧʝʨʠʦʜʘ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʯʸʪʯʠʢʠ ʩʠʛʥʘʣʦʚ (ʧʝʨʝʤʝʥʥʘʷ 
CNT), ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʪʝʨʠ ʩʠʛʥʘʣʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʯʸʪʯʠʢʘ ʥʘ ʢʘʞʜʦʡ 
ʠʪʝʨʘʮʠʠ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ, ʠʟʤʝʥʠʣʦʩʴ ʣʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 
ʩʯʸʪʯʠʢʘ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʩʠʛʥʘʣʘ. 
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7.6.2. ʇʣʘʛʠʥʳ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʝʨʠʠ ɹʊ75-4XX 

ʇʣʘʛʠʥʳ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʩʝʨʠʠ ɹʊ75-4XX ʧʦʜʜʝʨʞʠʚʘʶʪ 
ʨʘʙʦʪʫ ʩ ʤʦʜʫʣʷʤʠ ʨʘʙʦʪʳ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʛʥʘʣʘʤʠ: 

ï ɹʊ75-403: ʤʦʜʫʣʴ ʚʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ (8 ʢʘʥʘʣʦʚ); 

ï ɹʊ75-403ɸ: ʤʦʜʫʣʴ ʚʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ (8 ʢʘʥʘʣʦʚ); 

ï ɹʊ75-404: ʤʦʜʫʣʴ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ (4 ʢʘʥʘʣʘ); 

ï ɹʊ75-404ɸ: ʤʦʜʫʣʴ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ (4 ʢʘʥʘʣʘ). 

 

 

7.6.2.1. ʄʦʜʫʣʴ ʚʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ɹʊ75-403 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʚʦʜʘ ɹʊ75-403 ʩ ʚʦʩʝʤʴʶ ʢʘʥʘʣʘʤʠ,  
(ʨʠʩ. 166), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè; 

ï çHi_1è - ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʪʦʢʘ ʜʣʷ ʢʘʥʘʣʘ (ʚʭʦʜʘ) 1; 

ï çLo_1è - ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʪʦʢʘ ʜʣʷ ʢʘʥʘʣʘ 1; 

ï ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʬʠʣʴʪʨ ʧʦʜʘʚʣʝʥʠʷ ʜʨʝʙʝʟʛʘ ʜʣʷ ʢʘʥʘʣʘ 1; 

ï çHi_2è - ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʪʦʢʘ ʜʣʷ ʢʘʥʘʣʘ 2; 

ï çLo_2è - ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʪʦʢʘ ʜʣʷ ʢʘʥʘʣʘ 2; 

ï ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʬʠʣʴʪʨ ʧʦʜʘʚʣʝʥʠʷ ʜʨʝʙʝʟʛʘ ʜʣʷ ʢʘʥʘʣʘ 2; 

ï é..; 

ï çHi_8è - ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʪʦʢʘ ʜʣʷ ʢʘʥʘʣʘ 8; 

ï çLo_8è - ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʪʦʢʘ ʜʣʷ ʢʘʥʘʣʘ 8; 

ï ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʬʠʣʴʪʨ ʧʦʜʘʚʣʝʥʠʷ ʜʨʝʙʝʟʛʘ ʜʣʷ ʢʘʥʘʣʘ 8. 
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ʈʠʩʫʥʦʢ 166 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ɹʊ75-403 

ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʠʩʘʥʠʶ ʚ ʖʂʉʋ.91167-01 33 01 çʇʆ 
ʇʃʂ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘè. ɿʥʘʯʝʥʠʝ çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè 
ʟʘʜʘʸʪʩʷ ʚ ʜʝʩʷʪʠʯʥʦʤ ʚʠʜʝ, ʘ ʟʥʘʯʝʥʠʝ çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè - ʚ 
ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʠʣʠ ʜʝʩʷʪʠʯʥʦʤ ʚʠʜʝ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ çʅʦʤʝʨ ʧʦʨʪʘ RS-
485 ʥʘ ʇʃʂè ʜʦʩʪʫʧʥʦ ʣʠʙʦ ʢʥʦʧʢʘʤʠ ç-è, ç+è, ʣʠʙʦ ʚʳʜʝʣʝʥʠʝʤ ʠ ʚʚʦʜʦʤ ʥʦʚʦʛʦ 
ʟʥʘʯʝʥʠʷ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʟʥʘʯʝʥʠʝ çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜʦʤ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʢʣʘʚʠʘʪʫʨʳ. ɺ ʧʦʣʷʭ çHi_iè, çLo_iè 
ʟʘʜʘʶʪʩʷ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʦʚ ʚ ʤʢɸ. 
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ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 18. 

ʊʘʙʣʠʮʘ 18 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-403 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL ENA[1- 8]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ. TRUE ï 
ʚʢʣʶʯʝʥ. 

DINT DATA_AI[1 - 8]  ɼʘʥʥʳʝ ʢʘʥʘʣʦʚ ʤɸ ʠʣʠ ɺ ʫʤʥʦʞʝʥʥʳʝ ʥʘ 
1000. 

BYTE STATUS[1 - 8]  ʉʪʘʪʫʩ ʢʘʥʘʣʘ: 
 

00 ï ʥʝʪ ʦʰʠʙʦʢ; 
01 ï ʧʨʝʚʳʰʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʠʥʞʝʥʝʨʥʦʡ ʚʝʣʠʯʠʥʳ; 
10 ï ʜʘʥʥʳʝ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʠʥʞʝʥʝʨʥʦʡ ʚʝʣʠʯʠʥʳ; 
11 ï ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ. 

BOOL POS_EDGE[1- 16]  ʊʠʧ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʯʸʪʥʦʛʦ 
ʢʘʥʘʣʘ: ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ ʩʯʸʪʯʠʢ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ ʠʟ 
ʩʦʩʪʦʷʥʠʷ çɺʓʂʃʖʏɽʅʆè ʚ ʩʦʩʪʦʷʥʠʝ 
çɺʂʃʖʏɪʅʆè. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

UINT TIME[1 - 16]  ɺʨʝʤʝʥʥʦʡ ʦʪʩʯʸʪ ʜʣʷ ʢʘʥʘʣʘ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 
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ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-403 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 167. 

 

ʈʠʩʫʥʦʢ 167 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-403 

7.6.2.2. ʄʦʜʫʣʴ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ɹʊ75-403ɸ  

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ɹʊ75-403ɸ ʩ 
ʚʦʩʝʤʴʶ ʢʘʥʘʣʘʤʠ (ʨʠʩ. 168), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè; 

ï çHi_1è - ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʚʭrʦʜʘ 1; 

ï çLo_1è - ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʚʭrʦʜʘ 1; 

ï ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʬʠʣʴʪʨ ʧʦʜʘʚʣʝʥʠʷ ʜʨʝʙʝʟʛʘ ʜʣʷ ʚʭrʦʜʘ 1; 

ï é..; 

ï çHi_8è - ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʚʭrʦʜʘ 8; 

ï çLo_8è - ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʩʠʛʥʘʣʘ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʚʭrʦʜʘ 8; 

ï ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʬʠʣʴʪʨ ʧʦʜʘʚʣʝʥʠʷ ʜʨʝʙʝʟʛʘ ʜʣʷ ʚʭrʦʜʘ 8. 
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ʈʠʩʫʥʦʢ 168 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ɹʊ75-403ɸ 
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ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 19. 

ʊʘʙʣʠʮʘ 19 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-403A 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL ENA[1- 8]  ɺʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ. TRUE ï 
ʚʢʣʶʯʝʥ. 

DINT DATA_AI[1 - 8]  ɼʘʥʥʳʝ ʢʘʥʘʣʦʚ ʤɸ ʠʣʠ ɺ ʫʤʥʦʞʝʥʥʳʝ ʥʘ 
1000. 

BYTE STATUS[1 - 8]  ʉʪʘʪʫʩ ʢʘʥʘʣʘ: 
 

00 ï ʥʝʪ ʦʰʠʙʦʢ; 
01 ï ʧʨʝʚʳʰʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʠʥʞʝʥʝʨʥʦʡ ʚʝʣʠʯʠʥʳ; 
10 ï ʜʘʥʥʳʝ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʠʥʞʝʥʝʨʥʦʡ ʚʝʣʠʯʠʥʳ; 
11 ï ʦʰʠʙʢʘ ʠʟʤʝʨʝʥʠʷ. 
 

BOOL POS_EDGE[1- 16]  ʊʠʧ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʯʸʪʥʦʛʦ 
ʢʘʥʘʣʘ: ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʙʠʪʝ ʩʯʸʪʯʠʢ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢʘʥʘʣʘ ʠʟ 
ʩʦʩʪʦʷʥʠʷ çɺʓʂʃʖʏɽʅʆè ʚ ʩʦʩʪʦʷʥʠʝ 
çɺʂʃʖʏɪʅʆè. ɿʘʧʠʩʴ/ʯʪʝʥʠʝ. 

UINT TIME[1 - 16]  ɺʨʝʤʝʥʥʦʡ ʦʪʩʯʸʪ ʜʣʷ ʢʘʥʘʣʘ. 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 
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7.6.2.3. ʄʦʜʫʣʴ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ɹʊ75-404 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ɹʊ75-404 ʩ ʯʝʪʳʨʝʤʷ 
ʢʘʥʘʣʘʤʠ (ʨʠʩ. 169), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 

 

ʈʠʩʫʥʦʢ 169 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ɹʊ75-404 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 20. 

ʊʘʙʣʠʮʘ 20 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-404 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL DAC_OUT[1 - 4]  ʋʩʪʘʥʦʚʢʘ ʚʳʭʦʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 
ʢʘʥʘʣʦʚ ʤɸ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ 1000. (ʟʥʘʯʝʥʠʝ 
4000 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4ʤɸ). 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 
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7.6.2.4. ʄʦʜʫʣʴ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ɹʊ75-404ɸ 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʚʳʚʦʜʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ɹʊ75-404ɸ ʩ 
ʯʝʪʳʨʴʤʷ ʢʘʥʘʣʘʤʠ (ʨʠʩ. 170), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè. 

 

ʈʠʩʫʥʦʢ 170 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʚʦʜʘ ɹʊ75-404ɸ 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 
ʪʘʙʣ. 21. 

ʊʘʙʣʠʮʘ 21 ï ʇʝʨʝʤʝʥʥʳʝ ʤʦʜʫʣʷ ɹʊ75-404A 

ʇʝʨʝʤʝʥʥʘʷ ʤʦʜʫʣʷ ʆʧʠʩʘʥʠʝ 

BOOL DAC_OUT[1 - 4]  ʋʩʪʘʥʦʚʢʘ ʚʳʭʦʜʥʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 
ʢʘʥʘʣʦʚ ʚ ɺʦʣʴʪʘʭ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ 1000. 
(ʟʥʘʯʝʥʠʝ 4000 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4ɺ). 

BOOL STATUS_OK ʉʪʘʪʫʩ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʫʣʷ.  
True ð ʨʘʙʦʪʘʝʪ, False ð ʥʝʪ. 

ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-404ɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 171. 
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ʈʠʩʫʥʦʢ 171 ï ʇʦʣʷ ʧʝʨʝʤʝʥʥʳʭ ʤʦʜʫʣʷ ɹʊ75-404ɸ 

7.6.3. ʄʦʜʫʣʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ɹʊ75-251 

ʈʝʜʘʢʪʦʨ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ɹʊ75-251 ʩ ʯʝʪʳʨʴʤʷ ʢʘʥʘʣʘʤʠ, 
ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʅʦʤʝʨ ʧʦʨʪʘ RS-485 ʥʘ ʇʃʂè ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ; 

ï çɸʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝè; 

ï ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʚ ʩʝʢʫʥʜʫ ʜʣʷ ʨʝʞʠʤʘ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ; 

ï ʈʝʞʠʤ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʠʟ 4 ʧʦʨʪʦʚ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ɹʊ75-251 
ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʦʜʠʥ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʨʘʙʦʪʳ: 

ï ʈʝʞʠʤ ʨʝʪʨʘʥʩʣʷʪʦʨʘ (Custom ) ; 

ï ʈʝʞʠʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (VirtualPty ) . 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʨʪʦʤ ʧʨʦʠʩʭʦʜʠʪ 
ʯʝʨʝʟ ʬʫʥʢʮʠʠ: 

ï BT75X251_ SEND ï ʦʪʧʨʘʚʢʘ ʩʪʨʦʢʠ ʚ ʫʜʘʣʸʥʥʳʡ ʧʦʨʪ. ɸʨʛʫʤʝʥʪʳ: 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʨʪʘ, ʩʪʨʦʢʘ ʜʣʷ ʦʪʧʨʘʚʢʠ, ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ 
True, ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ. 
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ï BT75X251_ RECV ï ʯʪʝʥʠʝ ʩʪʨʦʢʠ ʠʟ ʫʜʘʣʸʥʥʦʛʦ ʧʦʨʪʘ. ɸʨʛʫʤʝʥʪʳ: 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʨʪʘ, ʩʪʨʦʢʘ, ʚ ʢʦʪʦʨʫʶ ʟʘʧʠʰʝʪʩʷ ʟʥʘʯʝʥʠʝ. 

ï BT75X251_ AVAIL  ï ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ ʜʦʩʪʫʧʥʦʝ ʜʣʷ ʯʪʝʥʠʷ ʠʟ ʙʫʬʝʨʘ 

ʤʦʜʫʣʷ. ɸʨʛʫʤʝʥʪʳ: ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʯʠʩʣʦ, ʚ ʢʦʪʦʨʦʝ ʟʘʧʠʰʝʪʩʷ 
ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʙʘʡʪʦʚ. 

ɺʩʝ ʬʫʥʢʮʠʠ ʚʦʟʚʨʘʱʘʶʪ ʟʥʘʯʝʥʠʝ çTrue è ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʚʷʟʘʪʴ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚ ʧʨʦʝʢʪʝ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 
ʫʜʘʣʸʥʥʳʤʠ ʧʦʨʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʠʤʝʥʠ ʫʩʪʨʦʡʩʪʚʘ çvpty <n>è, ʛʜʝ 

<n> ï ʥʦʤʝʨ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʦʨʪʘ, ʫʥʠʢʘʣʴʥʳʡ ʜʣʷ ʧʨʦʝʢʪʘ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʥʘʩʪʨʦʡʢʘʭ ʧʦʨʪʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ, ʪʦʪ ʞʝ ʧʦʨʪ 
ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʚ ʥʘʩʪʨʦʡʢʘʭ ʤʦʜʫʣʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, 
ʥʘʧʨʠʤʝʨ, Modbus RTU (ʥʘʧʨʠʤʝʨ, ç/ dev / aux 0è ʟʘʤʝʥʠʪʴ ʥʘ çvpty <0>è). 

 

ʈʠʩʫʥʦʢ 172 ï ʈʝʜʘʢʪʦʨ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ɹʊ75-251 
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7.6.4. ʄʦʜʫʣʴ Modbus TCP Slave 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ Modbus TCP Slave ʨʝʘʣʠʟʫʝʪ ʧʦʜʜʝʨʞʢʫ ʙʠʙʣʠʦʪʝʢʠ 
ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ Modbus TCP ʖʂʉʋ.91165-01 ʧʦ ʩʝʪʠ Ethernet. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʨʠʩ. 173), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʟʘʧʫʱʝʥ Modbus TCP Slave (ʧʦ ʫʤʦʣʯʘʥʠʶ ï 

0.0.0.0); 

ï çTCP ʧʦʨʪè, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʟʘʧʫʱʝʥ Modbus TCP Slave; 

ï çʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ TCP ʢʣʠʝʥʪʦʚè, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʩʝʨʚʝʨ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʙʠʪr (Coils)è - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ 

Coils, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʭʦʜʥʳʝ ʙʠʪr (Discrete Inputs)è - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ 

ʪʠʧʘ Discrete Inputs, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʨʝʛʠʩʪʨ r (Holding Registers)è - ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ Holding Registers, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʭʦʜʥʳʝ ʨʝʛʠʩʪʨ r (Input Registers)è - ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ Input Registers, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ. 

 

ʈʠʩʫʥʦʢ 173 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ Modbus TCP Slave 
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7.6.5. ʄʦʜʫʣʴ Modbus TCP Master 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ Modbus TCP Master ʨʝʘʣʠʟʫʝʪ ʧʦʜʜʝʨʞʢʫ ʙʠʙʣʠʦʪʝʢʠ 
ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ Modbus TCP ʖʂʉʋ.91165-01 ʧʦ ʩʝʪʠ Ethernet. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʩʤ. ʨʠʩ. 174), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè Modbus TCP Slave, ʢ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʦʙʨʘʱʘʪʴʩʷ Master; 

ï çTCP ʧʦʨʪè, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʫʱʝʥ ʫʜʘʣʸʥʥʳʡ Modbus TCP ʩʝʨʚʝʨ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʙʠʪr (Coils)è - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ 

Coils, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʭʦʜʥʳʝ ʙʠʪr (Discrete Inputs)è - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ 

ʪʠʧʘ Discrete Inputs, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʨʝʛʠʩʪʨ r (Holding Registers)è - ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ Holding Registers, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʭʦʜʥʳʝ ʨʝʛʠʩʪʨ r (Input Registers)è - ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ Input Registers, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ. 

ï çʊʘʡʤʘʫʪ ʤʠʣʠʩʝʢè - ʪʘʡʤʘʫʪ. 

 

ʈʠʩʫʥʦʢ 174 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ Modbus TCP Master 
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7.6.6. ʄʦʜʫʣʴ Modbus RTU Slave 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ Modbus RTU Slave ʨʝʘʣʠʟʫʝʪ ʧʦʜʜʝʨʞʢʫ ʙʠʙʣʠʦʪʝʢʠ 
ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ Modbus RTU ʖʂʉʋ.91172-01 ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʨʠʩ. 175), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪè - ʤʥʝʤʦʥʠʯʝʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʆʉ ʈɺ, ʥʘʧʨʠʤʝʨ: / dev / aux 0; 

ï çʉʢʦʨʦʩʪʴè - ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʙʦʜ); 

ï çʏʸʪʥʦʩʪʴè - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʯʸʪʥʦʩʪʠ; 

ï çɹʠʪ ʜʘʥʥʳʭè - ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ; 

ï çʉʪʦʧ-ʙʠʪʳè; 

ï çʀʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʨʚʝʨʘè - ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʨʚʝʨʘ  

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ModbusRTU; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʙʠʪr (Coils)è - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ 

Coils, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʭʦʜʥʳʝ ʙʠʪr (Discrete Inputs)è - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ 

ʪʠʧʘ Discrete Inputs, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʨʝʛʠʩʪʨ r (Holding Registers)è - ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ Holding Registers, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ; 

ï çʀʩʧʦʣʴʟʫʝʤʳʝ ʚʭʦʜʥʳʝ ʨʝʛʠʩʪʨ r (Input Registers)è - ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ Input Registers, ʜʦʩʪʫʧʥʳʭ ʧʦ ʧʨʦʪʦʢʦʣʫ. 

 

ʈʠʩʫʥʦʢ 175 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ Modbus RTU Slave 
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7.6.7. ʄʦʜʫʣʴ Modbus RTU Master 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ Modbus RTU Master ʨʝʘʣʠʟʫʝʪ ʧʦʜʜʝʨʞʢʫ ʙʠʙʣʠʦʪʝʢʠ 
ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ Modbus RTU ʖʂʉʋ.91172-01 ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʨʠʩ. 176), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ Modbus RTU Master. 

 

ʈʠʩʫʥʦʢ 176 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ Modbus RTU Master 

7.6.8. ʄʦʜʫʣʴ IEC 60870-5-101 Slave 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ IEC 60870-5-101 Slave ʨʝʘʣʠʟʫʝʪ ʚʝʜʦʤʦʝ ʫʩʪʨʦʡʩʪʚʦ (Slave), 
ʪʦ ʝʩʪʴ ʧʨʠʥʠʤʘʝʪ ʟʘʧʨʦʩʳ ʠ ʢʦʤʘʥʜʳ ʦʪ ʚʝʜʫʱʝʛʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʘʥʜ ʦʥ 
ʣʠʙʦ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʷ ʩʚʦʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʣʠʙʦ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ 
ʧʨʠʰʣʘ ʦʪ ʢʣʠʝʥʪʘ. ʈʘʙʦʪʘʝʪ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʨʠʩ. 177), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪè - ʤʥʝʤʦʥʠʯʝʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʚ ʆʉ ʈɺ, ʥʘʧʨʠʤʝʨ, /dev/aux0; 

ï çɸʜʨʝʩè - ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ IEC 60870-5-101; 

ï çʉʢʦʨʦʩʪʴè - ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʙʦʜ); 

ï çʏʸʪʥʦʩʪʴè - ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʯʸʪʥʦʩʪʠ; 

ï çɹʠʪ ʜʘʥʥʳʭè - ʢʦʣʠʯʝʩʪʚʦ ʙʠʪ ʜʘʥʥʳʭ; 

ï çʉʪʦʧ-ʙʠʪʳè; 
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ï  çɸʜʨʝʩ ʫʜʘʣʸʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ IEC 60870-5-

101; 

ï çʆʙʨʘʙʘʪʳʚʘʪʴ ʢʦʤʘʥʜʫ ʦʧʨʦʩʘè - ʝʩʣʠ ʦʧʮʠʷ ʚʳʙʨʘʥʘ, ʪʦ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ 

ʧʨʠʥʠʤʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʦʤʘʥʜʳ ʦʧʨʦʩʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʙʫʜʫʪ 

ʠʛʥʦʨʠʨʦʚʘʪʴʩʷ; 

ï çʆʙʨʘʙʘʪʳʚʘʪʴ ʢʦʤʘʥʜʫ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʯʘʩʦʚè - ʝʩʣʠ ʦʧʮʠʷ ʚʳʙʨʘʥʘ, ʪʦ 

ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʚʳʧʦʣʥʷʪʴ ʢʦʤʘʥʜʳ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʫʩʪʨʦʡʩʪʚʝ; 

ï çʆʙʨʘʙʘʪʳʚʘʪʴ ʢʦʤʘʥʜʳ ʦʪ ʤʘʩʪʝʨʘè - ʝʩʣʠ ʦʧʮʠʷ ʚʳʙʨʘʥʘ, ʪʦ ʫʩʪʨʦʡʩʪʚʦ 

ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʦʪ ʚʝʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʤʘʩʪʝʨʘ) ʢʦʤʘʥʜʳ ʠ ʧʦʤʝʱʘʪʴ ʠʭ 

ʘʨʛʫʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʝʤʝʥʥʳʝ. 

 

ʈʠʩʫʥʦʢ 177 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ IEC 60870-5-101 Slave 

ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʲʝʢʪʘ (ʨʠʩ. 178). 
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ʈʠʩʫʥʦʢ 178 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʜʫʣʷ IEC 60870-5-101 

ʅʦʤʝʨʘ ʠ ʪʠʧʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ  
ʄʕʂ 60870-5-101. 

ʆʙʲʝʢʪ ʠʟʤʝʨʝʥʠʷ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʥʘ 
ʤʘʩʪʝʨ (ʧʦ ʟʘʧʨʦʩʫ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʣʠ ʧʦ ʢʦʤʘʥʜʝ ʦʧʨʦʩʘ). 

ʇʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 179. 

 

ʈʠʩʫʥʦʢ 179 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʠʟʤʝʨʝʥʠʷ 
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ʇʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʠʟʤʝʨʝʥʠʷ: 

ï çɸʜʨʝʩ ʦʙʲʝʢʪʘè - ʘʜʨʝʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ IEC 60870-5-101; 

ï çʇʝʨʠʦʜʠʯʥʦʩʪʴ ʦʪʧʨʘʚʢʠ (ʚ ʪʠʢʘʭ)è: ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʦʪʧʨʘʚʢʠ, 0 ï ʥʝ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʠʢʦʛʜʘ, ʟʥʘʯʝʥʠʝ ï ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʩʠʩʪʝʤʥʳʭ ʪʠʢʘʭ; 

ï çʆʪʧʨʘʚʣʷʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠè - ʟʥʘʯʝʥʠʝ ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʧʝʨʝʤʝʥʥʦʡ; 

ï çʀʜʝʥʪʠʬʠʢʘʪʦʨ ʢʘʯʝʩʪʚʘè ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEC 60870-5-101. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʪʠʧʘ ñʢʦʤʘʥʜʳò ʩʚʷʟʘʥʳ ʩ ʚʭʦʜʥʳʤʠ 
ʧʝʨʝʤʝʥʥʳʤʠ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʤʘʥʜʳ ʦʪ ʚʝʜʫʱʝʛʦ ʘʨʛʫʤʝʥʪʳ ʢʦʤʘʥʜʳ 
ʧʦʤʝʱʘʶʪʩʷ ʚ ʩʚʷʟʘʥʥʫʶ ʩ ʤʦʜʫʣʝʤ ʧʝʨʝʤʝʥʥʫʶ ʠ ʜʦʩʪʫʧʥʳ ʚ ʧʨʦʛʨʘʤʤʝ ʄʕʂ. 

ʇʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʢʦʤʘʥʜʳ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 60870-5-101 (ʨʠʩ. 180): 

ï çɸʜʨʝʩ ʦʙʲʝʢʪʘè - ʘʜʨʝʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ IEC 60870-5-101. 

 

ʈʠʩʫʥʦʢ 180 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʢʦʤʘʥʜʳ 

7.6.9. ʄʦʜʫʣʴ IEC 60870-5-104 Slave 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ IEC 60870-5-104 Slave ʨʝʘʣʠʟʫʝʪ ʚʝʜʦʤʦʝ ʫʩʪʨʦʡʩʪʚʦ (slave), ʪʦ 
ʝʩʪʴ ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʝʪ ʟʘʧʨʦʩʳ ʠ ʢʦʤʘʥʜʳ ʦʪ ʚʝʜʫʱʝʛʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʘʥʜ ʦʥ 
ʣʠʙʦ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʷ ʩʚʦʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʣʠʙʦ ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ 
ʧʨʠʰʣʘ ʦʪ ʢʣʠʝʥʪʘ. ʈʘʙʦʪʘʝʪ ʧʦ TCP. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʩʤ. ʨʠʩ. 181), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè - ʘʜʨʝʩ ʩʝʨʚʝʨʘ; 

ï çTCP ʧʦʨʪè - ʧʦʨʪ ʩʝʨʚʝʨʘ; 

ï çCommon_Addressè - ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104; 

ï çt0è, çt1è, çt2è, çt3è, çwè, çkè - ʪʘʡʤʘʫʪʳ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ ʄʕʂ 60870-5-104; 

ï  çAllways_Apply_Timeè - ʝʩʣʠ ʦʧʮʠʷ ʚʳʙʨʘʥʘ, ʪʦ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ 

ʧʨʠʥʠʤʘʪʴ ʚʳʧʦʣʥʷʪʴ ʢʦʤʘʥʜʳ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʫʩʪʨʦʡʩʪʚʝ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʪʫʩʘ ʦʙʥʦʚʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦ ʧʨʦʪʦʢʦʣʫ NTP. 
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ʈʠʩʫʥʦʢ 181 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ IEC 60870-5-104 Slave 

ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʲʝʢʪʘ (ʩʤ. ʨʠʩ. 183). ʇʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 
60870-5-104 (ʨʠʩ. 182): 

ï çɸʜʨʝʩ ʦʙʲʝʢʪʘè - ʘʜʨʝʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʪʦʢʦʣʦʤ IEC 60870-5-104. 

 

ʈʠʩʫʥʦʢ 182 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʢʦʤʘʥʜʳ 

ʂʘʞʜʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʩʦʜʝʨʞʠʪ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ: ʟʥʘʯʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʦʧʠʩʘʪʝʣʴ ʢʘʯʝʩʪʚʘ.  

ʇʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʝʩʪʴ ʦʙʲʝʢʪ Control. 
ʆʙʲʝʢʪ Control ʩʦʜʝʨʞʠʪ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ:  



141 

ʈʉʂʖ.20507-01 33 01 

ï SporadicCtrl ï ʪʠʧ BOOL, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʝʥʠʝʤ 

ʩʧʦʨʘʜʠʯʝʩʢʦʡ ʦʪʧʨʘʚʢʠ, ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ TRUE, ʪʦ ʜʣʷ ʚʩʝʭ 

ʧʝʨʝʤʝʥʥʳʭ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʪʧʨʘʚʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ; 

ï ConnetctedClients ï ʪʠʧ SINT, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʢʣʶʯʸʥʥʳʭ ʢʣʠʝʥʪʦʚ. 

 

ʈʠʩʫʥʦʢ 183 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʜʫʣʷ IEC 60870-5-104 Slave 

7.6.10. ʄʦʜʫʣʴ IEC 60870-5-104 Master 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ IEC 60870-5-104 Master ʨʝʘʣʠʟʫʝʪ ʚʝʜʫʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ, ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè - ʘʜʨʝʩ ʩʝʨʚʝʨʘ; 

ï çTCP ʧʦʨʪè - ʧʦʨʪ ʩʝʨʚʝʨʘ; 

ï çCommon_Addressè - ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʧʦ ʧʨʦʪʦʢʦʣʫ ʄʕʂ 60870-5-104; 

ï çt0è, çt1è, çt2è, çt3è, çwè, çkè - ʪʘʡʤʘʫʪʳ ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  

ʩ ʧʨʦʪʦʢʦʣʦʤ ʄʕʂ 60870-5-104; 

ï çSent_Interrogation_At_Connectè - ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ ʦʙʱʝʛʦ ʦʧʨʦʩʘ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʫʜʘʣʸʥʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ; 

ï çSent_Interrogation_Every_Secè - ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ ʦʙʱʝʛʦ ʦʧʨʦʩʘ  

c ʧʝʨʠʦʜʦʤ ʚ ʩʝʢʫʥʜʘʭ, ʧʨʠ 0 ʦʪʧʨʘʚʢʘ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ; 

ï çApply_Time_At_Connectè - ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʫʜʘʣʸʥʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ; 
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ï çApply_Time_Every_Secè - ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ  

c ʧʝʨʠʦʜʦʤ ʚ ʩʝʢʫʥʜʘʭ, ʧʨʠ 0 ʦʪʧʨʘʚʢʘ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ IEC 60870-5-104 Master ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 184. 

 

ʈʠʩʫʥʦʢ 184 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ IEC 60870-5-104 Master 

ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʲʝʢʪʘ. ʇʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 60870-5-104: 

ï çɸʜʨʝʩ ʦʙʲʝʢʪʘè - ʘʜʨʝʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  

ʩ ʧʨʦʪʦʢʦʣʦʤ IEC 60870-5-104. 

ʅʘ ʨʠʩ. 185 ʠʟʦʙʨʘʞʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʢʦʤʘʥʜʳ. 

 

ʈʠʩʫʥʦʢ 185 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʢʦʤʘʥʜʳ 
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ʂʘʞʜʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʩʦʜʝʨʞʠʪ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ: ʟʥʘʯʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʦʧʠʩʘʪʝʣʴ ʢʘʯʝʩʪʚʘ. 

ʅʘ ʨʠʩ. 186 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʜʫʣʷ IEC 60870-5-104 
Master. 

 

ʈʠʩʫʥʦʢ 186 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʜʫʣʷ IEC 60870-5-104 Master 

 

7.6.11. ʄʦʜʫʣʴ OPC UA ʉʝʨʚʝʨ 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ OPC UA ʨʝʘʣʠʟʫʝʪ ʙʠʙʣʠʦʪʝʢʫ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʘ  
OPC UA ʖʂʉʋ.91173-01. ʈʘʙʦʪʘʝʪ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʨʠʩ. 187), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè - ʘʜʨʝʩ ʩʝʨʚʝʨʘ. 
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ʈʠʩʫʥʦʢ 187 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ OPC UA ʉʝʨʚʝʨ 

ʇʣʘʛʠʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʟʣʳ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 188. 

 

ʈʠʩʫʥʦʢ 188 ï ʋʟʣʳ ʤʦʜʫʣʷ OPC UA ʉʝʨʚʝʨ 

ʂʘʞʜʳʡ ʫʟʝʣ ʤʦʜʫʣʷ ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 189. 
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ʈʠʩʫʥʦʢ 189 ï ʇʘʨʘʤʝʪʨʳ ʫʟʣʘ ʤʦʜʫʣʷ OPC UA 

ʇʘʨʘʤʝʪʨʳ ʫʟʣʘ ʤʦʜʫʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʪʨʠʙʫʪʘʤ ʦʙʲʝʢʪʘ ʚ ʧʨʦʪʦʢʦʣʝ OPC 
UA: 

ï çʀʜʝʥʪʠʬʠʢʘʪʦʨ ʫʟʣʘ (nodeid)è - ʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ; 

ï çʆʧʠʩʘʥʠʝè - ʧʨʦʠʟʚʦʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ; 

ï çʆʪʦʙʨʘʞʘʝʤʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝè - ʠʤʝʥʦʚʘʥʠʝ, ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʢʣʠʝʥʪʝ. 

 

7.6.12. ʄʦʜʫʣʴ Ethernet/IP (EIP Master) 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ EIP Master ʨʝʘʣʠʟʫʝʪ ʚʝʜʫʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʦʪʦʢʦʣʘ 
Ethernet/IP. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ, ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè - ʘʜʨʝʩ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

ï çTCP ʧʦʨʪè - ʧʦʨʪ ʚʝʜʦʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

ï çTimeoutè - ʪʘʡʤʘʫʪ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʤʝʜʣʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʚ ʩʝʢʫʥʜʘʭ; 

ï çPath_Segment_8_bitè - ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʤʝʨ ʩʝʛʤʝʥʪʘ ʨʘʚʥʳʡ 8 bit; 

ï çIOTimeoutè - ʪʘʡʤʘʫʪ ʜʣʷ ʙʳʩʪʨʳʭ ʟʘʧʨʦʩʦʚ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ; 

ʏʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʫʟʣʘ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʝʥʠʝ ʤʝʜʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
(ExplicitParameter) ʠ ʙʳʩʪʨʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ImplicitConnection). 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ Ethernet/IP ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 190. 

 

 

 



146 

ʈʉʂʖ.20507-01 33 01 

 

ʈʠʩʫʥʦʢ 190 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ Ethernet/IP 

ʇʘʨʘʤʝʪʨʳ ExplicitParameter (ʨʠʩ. 191): 

ï Path - ʧʫʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʫʩʪʨʦʡʩʪʚʘ; 

ï ElementsNumber - ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʘʝʤʳʭ/ʦʪʧʨʘʚʣʷʝʤʳʭ ʚ 

ʟʘʧʨʦʩʝ; 

ï TypeFormat - ʪʠʧʳ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʄʦʛʫʪ ʙʳʪʴ ʧʝʨʝʯʠʩʣʝʥʳ ʯʝʨʝʟ 

ʟʘʧʷʪʫʶ ʠʣʠ ʧʨʦʙʝʣ; 

ï Service - ʪʠʧ ʟʘʧʨʦʩʘ ʟʘʧʠʩʴ ʠʣʠ ʯʪʝʥʠʝ; 

ï Code - ʢʦʜ ʟʘʧʨʦʩʘ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʚʨʫʯʥʫʶ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʢʦʜ. 

 

ʈʠʩʫʥʦʢ 191 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ExplicitParameter 
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ʇʘʨʘʤʝʪʨʳ ImplicitConnection (ʨʠʩ. 192): 

ï Path - ʧʫʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʫʩʪʨʦʡʩʪʚʘ; 

ï Input_Num - ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

ï Input_Format - ʪʠʧʳ ʜʘʥʥʳʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʄʦʛʫʪ ʙʳʪʴ ʧʝʨʝʯʠʩʣʝʥʳ 

ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʠʣʠ ʧʨʦʙʝʣ; 

ï Output_Num - ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

ï Output_Format - ʪʠʧʳ ʜʘʥʥʳʭ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʄʦʛʫʪ ʙʳʪʴ 

ʧʝʨʝʯʠʩʣʝʥʳ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʠʣʠ ʧʨʦʙʝʣ; 

ï Out_Request_Packet_Interval - ʠʥʪʝʨʚʘʣ ʟʘʧʨʦʩʦʚ ʟʘʧʠʩʠ ʚ ʤʠʢʨʦʩʝʢʫʥʜʘʭ; 

ï In_Request_Packet_Interval - ʠʥʪʝʨʚʘʣ ʟʘʧʨʦʩʦʚ ʯʪʝʥʠʷ ʚ ʤʠʢʨʦʩʝʢʫʥʜʘʭ; 

ï Network_Params_Mask - ʤʘʩʢʘ ʩʝʪʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

ï Trigger_and_Transport_Mask - ʤʘʩʢʘ ʩʝʨʚʠʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʠʟ EDS ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ ʫʩʪʨʦʡʩʪʚʘ, 
ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

 

ʈʠʩʫʥʦʢ 192 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ImplicitConnection  
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7.6.13. ʄʦʜʫʣʴ MLCP ʨʘʩʰʠʨʝʥʠʝ 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ MLCP ʨʘʩʰʠʨʝʥʠʷ ʨʝʘʣʠʟʫʝʪ ʧʦʜʜʝʨʞʢʫ ʦʪʧʨʘʚʢʠ  
ʠ ʧʦʣʫʯʝʥʠʷ ʪʝʛʦʚ ʧʦ ʧʨʦʪʦʢʦʣʫ Monitoring Library Communication Protocol 
(ʖʂʉʋ.91168-01 33 01). ʇʣʘʛʠʥ ʧʦʟʚʦʣʷʝʪ, ʢʘʢ ʟʘʙʠʨʘʪʴ (ʧʝʨʝʤʝʥʥʳʝ ʪʠʧʘ çʚʭʦʜè), 
ʪʘʢ ʠ ʦʪʧʨʘʚʣʷʪʴ (ʧʝʨʝʤʝʥʥʳʝ ʪʠʧʘ çʚʳʭʦʜè ʠʣʠ çʧʘʤʷʪʴè) ʪʝʛʠ MLCP. ʈʘʙʦʪʘʝʪ ʧʦ 
TCP. 

ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ (ʨʠʩ. 193), ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ: 

ï çIP ʘʜʨʝʩè ʘʜʨʝʩ ʩʝʨʚʝʨʘ MLCP; 

ï çURL ʯʪʝʥʠʷ ʪʝʛʦʚè; 

ï çURL ʟʘʧʠʩʠ ʪʝʛʦʚè; 

ï çʀʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʥʪʨʦʣʣʝʨʘè; 

ï çʇʝʨʠʦʜʠʯʥʦʩʪʴ ʦʪʧʨʘʚʢʠ (ʚ ʪʠʢʘʭ)è - ʧʝʨʠʦʜʠʯʥʦʩʪʴ (ʚ ʪʠʢʘʭ) ʦʪʧʨʘʚʢʠ ʠ 

ʧʦʣʫʯʝʥʠʷ ʪʝʛʦʚ ʩ ʩʝʨʚʝʨʘ. 

 

ʈʠʩʫʥʦʢ 193 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ MLCP 

ʇʣʘʛʠʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦʙʘʚʣʝʥʠʝ ʪʝʛʦʚ (ʨʠʩ. 194). 

 

ʈʠʩʫʥʦʢ 194 ï ʋʟʝʣ ʤʦʜʫʣʷ MLCP 
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ʂʘʞʜʳʡ ʫʟʝʣ ʩ ʦʧʠʩʘʥʠʝʤ ʪʝʛʘ ʠʤʝʝʪ ʧʘʨʘʤʝʪʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ  
ʥʘ ʨʠʩ. 195. 

 

ʈʠʩʫʥʦʢ 195 ï ʇʘʨʘʤʝʪʨʳ ʫʟʣʘ ʪʝʛʘ MLCP 

ʇʘʨʘʤʝʪʨʳ ʫʟʣʘ ʪʝʛʘ: 

ï çʀʤʷ ʪʝʛʘè. 

 

7.6.14. ʄʦʜʫʣʴ NTP ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ NTP ʨʝʘʣʠʟʫʝʪ ʧʦʜʜʝʨʞʢʫ ʧʦʣʫʯʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʠ ʧʦ 
ʧʨʦʪʦʢʦʣʫ NTP. ʇʣʘʛʠʥ ʧʦʟʚʦʣʷʝʪ ʟʘʧʨʘʰʠʚʘʪʴ ʚʨʝʤʷ ʦʪ NTP ʩʝʨʚʝʨʘ  
ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ (ʚ ʩʝʢ). 

 

ʈʠʩʫʥʦʢ 196 ï ʈʝʜʘʢʪʦʨ ʤʦʜʫʣʷ NTP 

ʇʘʨʘʤʝʪʨʳ: 

ï çɸʜʨʝʩè - IP-ʘʜʨʝʩ NTP-ʩʝʨʚʝʨʘ; 

ï çPeriodSecè - ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʚ ʩʝʢ) ʤʝʞʜʫ ʟʘʧʨʦʩʘʤʠ. 
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7.6.15. ʄʦʜʫʣʴ ʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ 

ʇʣʘʛʠʥ ʤʦʜʫʣʷ ʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ (Firewall) ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ ʧʦ 
ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʜʣʷ ʟʘʜʘʥʥʳʭ ip ʘʜʨʝʩʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʫʟʣʘ ʤʦʜʫʣʷ ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ ʧʨʘʚʠʣʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʷʱʠʭ (ʧʘʨʘʤʝʪʨ FireWall - çInDefaultDenyè) ʠ ʠʩʭʦʜʷʱʠʭ 
ʩʦʝʜʠʥʝʥʠʡ (ʧʘʨʘʤʝʪʨ FireWall - çOutDefaultDenyè).  

ʋʟʝʣ fw_open_port ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʧʦʨʪ ʜʣʷ ʚʭʦʜʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɺ ʧʘʨʘʤʝʪʨʘʭ ʫʟʣʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ip ʘʜʨʝʩ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʥʘ ʢʦʪʦʨʦʤ 
ʙʫʜʫʪ ʦʞʠʜʘʪʴʩʷ ʚʭʦʜʷʱʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʠ ʥʦʤʝʨ ʧʦʨʪʘ. 

ʋʟʝʣ fw_filter_in ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʨʘʚʠʣʦ ʜʣʷ ʚʭʦʜʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɺ ʧʘʨʘʤʝʪʨʘʭ ʫʟʣʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ip ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʨʪ ʜʣʷ 
ʧʦʜʢʣʶʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʞʠʤ ï ʨʘʟʨʝʰʝʥʦ ʠʣʠ ʟʘʧʨʝʱʝʥʦ. 

ʋʟʝʣ fw_filter_out ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʨʘʚʠʣʦ ʜʣʷ ʠʩʭʦʜʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɺ ʧʘʨʘʤʝʪʨʘʭ ʫʟʣʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ip ʘʜʨʝʩ ʠ ʧʦʨʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʨʝʞʠʤ ï ʨʘʟʨʝʰʝʥʦ ʠʣʠ ʟʘʧʨʝʱʝʥʦ. 

ʋʟʝʣ fw_filter_fw ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʧʨʘʚʠʣʘ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ. ɺ 
ʧʘʨʘʤʝʪʨʘʭ ʫʟʣʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ip ʘʜʨʝʩ ʠ ʧʦʨʪ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʞʠʜʘʪʴʩʷ 
ʩʦʝʜʠʥʝʥʠʝ, ʠ ip ʘʜʨʝʩ ʠ ʧʦʨʪ, ʥʘ ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʧʝʨʝʥʘʧʨʘʚʣʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ. 

7.6.16. ʅʘʙʦʨ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ Aggregation 

ʅʘʙʦʨ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ Aggregation ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 
ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʤʘʩʩʠʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 
ʤʘʩʩʠʚʘ.  

ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʛʨʝʛʘʮʠʦʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ ʚ 
ʬʦʨʤʘʪʝ [n], ʛʜʝ n - ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ, ʠʜʫʱʠʭ ʩʣʝʜʦʤ ʟʘ ʘʛʨʝʛʘʮʠʦʥʥʦʡ 
ʧʝʨʝʤʝʥʥʦʡ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʘʛʨʝʛʘʮʠʦʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ A ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʩʦ 
ʟʥʘʯʝʥʠʝʤ ʧʦ ʫʤʦʣʯʘʥʠʶ [3], ʠ ʧʦʩʣʝ ʥʝʸ ʦʙʲʷʚʣʝʥʳ ʧʝʨʝʤʝʥʥʳʝ A1, A2, A3, ʪʦ ʚ 
ʧʨʦʛʨʘʤʤʝ ʦʙʨʘʱʝʥʠʝ ʢ ʧʝʨʝʤʝʥʥʦʡ A1 ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ A[1], ʢ A2 ʢʘʢ 
A[2] ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʥʘʧʨʷʤʫʶ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, 
ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʤʘʩʩʠʚ.  

ʊʠʧʳ Aggregation ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʧʦʜʛʨʫʧʧʳ. ʊʠʧʳ ʧʦʜʛʨʫʧʧʳ 
Aggregation ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝ ʙʦʣʝʝ 100 ʵʣʝʤʝʥʪʦʚ. ʊʠʧʳ ʧʦʜʛʨʫʧʧʳ 
Aggregation500 ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝ ʙʦʣʝʝ 500 ʵʣʝʤʝʥʪʦʚ. ʊʠʧʳ ʧʦʜʛʨʫʧʧʳ 
Aggregation1000 ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝ ʙʦʣʝʝ 1000 ʵʣʝʤʝʥʪʦʚ. ʊʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 
ʚʦʟʥʠʢʣʦ ʩʚʷʟʠ ʩ ʪʝʤ ʯʪʦ ʚ ʷʟʳʢʝ ST ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʤʘʩʩʠʚʳ ʪʦʣʴʢʦ 
ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʤʝʨʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ Aggregation500 ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ 
500 ʵʣʝʤʝʥʪʦʚ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪʩʷ. 
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7.6.17. ʌʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʥʘ ʷʟʳʢʝ Cʠ 

ʅʘ ʷʟʳʢʝ ST ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʚʩʪʘʚʢʠ ʥʘ ʷʟʳʢʝ Cʠ. 

ʊʝʢʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʉʈʠʆ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʚʩʪʘʚʢʠ ʥʝ ʜʣʠʥʥʝʝ ʦʜʥʦʡ ʩʪʨʦʢʠ. 

ʇʨʦʛʨʘʤʤʥʳʝ ʚʩʪʘʚʢʠ ʥʘ ʷʟʳʢʝ Cʠ ʚʳʜʝʣʷʶʪʩʷ ʬʠʛʫʨʥʳʤʠ ʩʢʦʙʢʘʤʠ. ʇʨʠʤʝʨ 
ʧʨʠʤʝʥʝʥʠʷ ʚʩʪʘʚʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ: 

{ printf (" Insert  C\ n" );}  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʷʟʳʢʘ ST ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʚʩʪʘʚʦʢ 
ʥʘ ʷʟʳʢʝ ʉʠ ʚ ʧʨʦʛʨʘʤʤʫ ʉʈʠʆ ʜʦʙʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ GetFbVar () , 

SetFbVar ( ). ʀʤʷ ʧʝʨʝʤʝʥʥʦʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʧʠʩʘʪʴ ʙʦʣʴʰʠʤʠ ʙʫʢʚʘʤʠ. 

ɼʣʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥ ʘʜʨʝʩ, ʬʫʥʢʮʠʷ 
ʚʦʟʚʨʘʱʘʝʪ ʫʢʘʟʘʪʝʣʴ, ʘ ʥʝ ʟʥʘʯʝʥʠʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʷ ʥʫʞʥʦ 
ʨʘʟʳʤʝʥʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ. 

GetFbVar ( VAR)  ð ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ var . ʀʤʷ 

ʧʝʨʝʤʝʥʥʦʡ ʥʫʞʥʦ ʧʠʩʘʪʴ ʙʦʣʴʰʠʤʠ ʙʫʢʚʘʤʠ. ɼʣʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ 
ʧʝʨʝʤʝʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥ ʘʜʨʝʩ, ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʫʢʘʟʘʪʝʣʴ, ʘ ʥʝ 
ʟʥʘʯʝʥʠʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʷ ʥʫʞʥʦ ʨʘʟʳʤʝʥʦʚʘʪʴ ʫʢʘʟʘʪʝʣʴ. 

ʇʨʠʤʝʨʳ ʚʳʟʦʚʘ: 

ʆʙʳʯʥʳʝ ʧʝʨʝʤʝʥʥʳʝ: 

{printf("last_time = %d, average_time = % d\ n", 

GetFbVar(LAST_TIME), GetFbVar(LAST_TIME_AVERAGE));}  
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ɻʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ: 

{printf("PROGRAM GLOBAL_VAR = %d \ n", *GetFbVar(GLOBAL_VAR));}  

ʇʝʨʝʤʝʥʥʘʷ ʩ ʘʜʨʝʩʦʤ (mbus_var 1 AT %QD0.2.5 : DINT := 5 ): 

{printf("MBUS_VAR1 = %d \ n", *GetFbVar(MBUS_VAR1));}  

 

SetFbVar ( VAR, VAL)  ð ʬʫʥʢʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ var  

ʨʘʚʥʳʤ val . ʀʤʷ ʧʝʨʝʤʝʥʥʦʡ ʥʫʞʥʦ ʧʠʩʘʪʴ ʙʦʣʴʰʠʤʠ ʙʫʢʚʘʤʠ. 

ʇʨʠʤʝʨ ʚʳʟʦʚʘ: 

{ SetFbVar ( TMP, 1);}  

 

ɼʣʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥ ʘʜʨʝʩ, ʥʫʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʨʦʩ __SET_LOCATED.  

__SET_LOCATED( data __- >, VAR,, VAL)  ð ʤʘʢʨʦʩ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ val  

ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ, ʩ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥ ʘʜʨʝʩ, var . 

ʇʨʠʤʝʨʳ ʚʳʟʦʚʘ: 

ɻʣʦʙʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ: 

{__ SET_LOCATED( data __- >, GLOBAL_VAR,,124);}  

ʇʝʨʝʤʝʥʥʘʷ ʩ ʘʜʨʝʩʦʤ (mbus_var 1 AT %QD0.2.5 : DINT := 5 ): 

{__SET_LOCATED(data__ - >,MBUS_VAR1,,3);}  
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7.7. ʈʝʩʫʨʩ 

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʄʕʂ 61131-3-2016, ʢʘʞʜʳʡ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʘʢ 
ʤʠʥʠʤʫʤ ʦʜʠʥ ʨʝʩʫʨʩ, ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʚ ʥʸʤ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʠʤ çɻ ʢʟʝʤʧʣʷʨʦʤè. 
ʕʢʟʝʤʧʣʷʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʤʝʥʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʝʤ ʪʠʧʘ 
çʇʨʦʛʨʘʤʤʘè ʠ ʦʜʥʦʡ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʯʝʡ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʩʦʟʜʘʸʪ ʜʣʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʘ ʦʜʠʥ ʨʝʩʫʨʩ. 

7.7.1. ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʘ 

ɻʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʘ ʦʙʲʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʛʣʦʙʘʣʴʥʳʤ 
ʧʝʨʝʤʝʥʥʳʤ ʧʨʦʝʢʪʘ (ʩʤ. ʧ. 7.4.1) ʥʘ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ ʚʳʙʨʘʥʥʦʛʦ 
ʨʝʩʫʨʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʫʶè (ʩʤ. ʪʘʙʣ. 3), ʨʠʩ. 198. 

 

ʈʠʩʫʥʦʢ 198 ï ʇʨʠʤʝʨ ʦʙʲʷʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʫʨʦʚʥʝ ʨʝʩʫʨʩʘ ʘʥʘʣʦʛʠʯʥʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʘ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ. ʅʘ 
ʨʠʩ. 199, ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʤʦʜʫʣʝ çprogram 0è ʜʦʙʘʚʣʝʥ r ʜʚʝ 

ʧʝʨʝʤʝʥʥʳʭ ʢʣʘʩʩʘ çɺʥʝʰʥʠʡè ʩ ʪʘʢʠʤʠ ʞʝ ʠʤʝʥʘʤʠ, ʢʘʢ ʠ ʛʣʦʙʘʣʴʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʝ, ʦʙʲʷʚʣʝʥʥʳʝ ʜʣʷ ʨʝʩʫʨʩʘ. 

 

ʈʠʩʫʥʦʢ 199 ï ʆʙʲʷʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʘ 
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ɺ ʨʝʜʘʢʪʦʨʝ ST ʢʦʜʘ ʥʘʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

7.7.2. ɿʘʜʘʯʠ ʠ ʵʢʟʝʤʧʣʷʨʳ ʨʝʩʫʨʩʘ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʢʟʝʤʧʣʷʨʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʚ ʧʨʦʝʢʪʝ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʡ ʟʘʜʘʯʠ, 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʧʘʥʝʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ. 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çɼʦʙʘʚʠʪʴè (ʘʥʘʣʦʛʠʯʥʦ 

ʢʥʦʧʢʝ çɼʦʙʘʚʠʪʴè ʥʘ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ), ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʝʸ 

ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ ʚ ʧʦʣʝ çʀʤè̫, ʠ ʚʳʙʨʘʪʴ ʪʠʧ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʚ ʧʦʣʝ çɿʘʧʫʩʢè 

(ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 200): 

ï çʎʠʢʣʠʯʝʩʢʠʡè ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè 

ʯʝʨʝʟ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʫʢʘʟʘʥʥʳʡ ʚ ʧʦʣʝ çʀʥʪʝʨʚʘʣè; 

ï çʇʨʝʨʳʚʘʥʠʝè ï ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè 

ʦʜʠʥ ʨʘʟ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʟʥʘʯʝʥʠʷ TRUE ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ 

BOOL, ʦʧʨʝʜʝʣʸʥʥʦʡ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʘ, ʣʠʙʦ ʥʘ ʫʨʦʚʥʝ ʨʝʩʫʨʩʘ ʠ 

ʫʢʘʟʘʥʥʦʡ ʚ ʧʦʣʝ çʀʩʪʦʯʥʠʢè. 

 

ʈʠʩʫʥʦʢ 200 ï ɺʳʙʦʨ ʪʠʧʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 

ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʪʠʧʘ ʚʳʧʦʣʥʝʥʠʷ çʎʠʢʣʠʯʝʩʢʠʡè, ʚ ʧʦʣʝ çʀʥʪʝʨʚʘʣè 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʥʪʝʨʚʘʣ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʘʥʥʘʷ ʟʘʜʘʯʘ. ɼʚʦʡʥʦʡ 
ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʧʦʣʶ çʀʥʪʝʨʚʘʣè ʧʨʠʚʦʜʠʪ  

ʢ ʧʦʷʚʣʝʥʠʶ ʢʥʦʧʢʠ ç...è, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 201. 

 

ʈʠʩʫʥʦʢ 201 ï ɼʦʙʘʚʣʝʥʠʝ ʟʘʜʘʯʠ ʩ ʮʠʢʣʠʯʥʳʤ ʨʝʞʠʤʦʤ ʚʳʧʦʣʥʝʥʠʷ 
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ʅʘʞʘʪʠʝ ʜʘʥʥʦʡ ʢʥʦʧʢʠ ʚʳʟʳʚʘʝʪ ʜʠʘʣʦʛ çʈʝʜʘʢʪʠʨʦʚʘʪʴ 

ʜʣʠʪʝʣʴʥʦʩʪʴè, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʚʨʝʤʷ, ʠʩʧʦʣʴʟʫʷ ʤʠʢʨʦʩʝʢʫʥʜʳ, 

ʤʠʣʣʠʩʝʢʫʥʜʳ, ʩʝʢʫʥʜʳ, ʤʠʥʫʪʳ, ʯʘʩʳ ʠ ʜʥʠ, ʨʠʩ. 202. 

 

ʈʠʩʫʥʦʢ 202 ï ɼʠʘʣʦʛ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʜʘʯʠ 

ɿʘʚʝʨʰʝʥʠʝ ʚʚʦʜʘ ʢʥʦʧʢʦʡ çOKè ʧʨʠʚʦʜʠʪ ʢ ʟʘʢʨʳʪʠʶ ʜʠʘʣʦʛʘ ʠ ʜʦʙʘʚʣʝʥʠʶ 

ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʚ ʧʦʣʝ çʀʥʪʝʨʚʘʣè, ʨʠʩ. 203. 

 

ʈʠʩʫʥʦʢ 203 ï ɼʦʙʘʚʣʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʳʧʦʣʥʝʥʠʷ 

ɼʣʷ ʪʠʧʘ ʚʳʧʦʣʥʝʥʠʷ çʇʨʝʨʳʚʘʥʠʝè ʚ ʧʦʣʝ çʀʩʪʦʯʥʠʢè ʥʝʦʙʭʦʜʠʤʦ 

ʫʢʘʟʘʪʴ ʧʝʨʝʤʝʥʥʫʶ ʪʠʧʘ BOOL, ʦʧʨʝʜʝʣʸʥʥʫʶ ʛʣʦʙʘʣʴʥʦ ʣʠʙʦ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʘ 
(ʩʤ. ʧ. 7.4.1), ʣʠʙʦ ʥʘ ʫʨʦʚʥʝ ʨʝʩʫʨʩʘ (ʩʤ. ʧ. 7.7.1). ʅʘ ʨʠʩ. 204 ʢʨʘʩʥʳʤ ʚʳʜʝʣʝʥ 
ʚʳʙʦʨ ʧʝʨʝʤʝʥʥʦʡ çglobalFlag è, ʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʜʘʥʥʦʤ ʨʝʩʫʨʩʝ. 

 

ʈʠʩʫʥʦʢ 204 ï ɺʳʙʦʨ ʧʝʨʝʤʝʥʥʦʡ ʪʠʧʘ BOOL ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʷ  
ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 

ɿʘʜʘʯʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʦʜʠʥ ʨʘʟ, ʢʘʢ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ, 
ʦʧʨʝʜʝʣʸʥʥʦʡ ʚ ʵʪʦʤ ʧʦʣʝ, ʙʫʜʝʪ TRUE. 
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ʇʦʣʝ çʇʨʠʦʨʠʪʝʪè ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ ʧʨʠʦʨʠʪʝʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʚʩʝ ʟʘʜʘʯʠ ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ 0. ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʉʈʠʆ 
ʨʘʙʦʪʘ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʩʫʨʩʝ ʜʦʣʞʥʘ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʘ 
ʟʘʜʘʯʘ ʩ ʪʠʧʦʤ ʚʳʧʦʣʥʝʥʠʷ çʎʠʢʣʠʯʝʩʢʠʡè, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʦʰʠʙʢʘ ʚ 

ʢʦʤʧʠʣʷʮʠʠ ʚ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʠ (ʩʤ. ʧ. 6.14). 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʳ, ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʢʟʝʤʧʣʷʨʘʭ. 
ʉʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çɼʦʙʘʚʠʪʴè. ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ ʵʢʟʝʤʧʣʷʨʘ ʠ ʜʘʣʝʝ ʫʢʘʟʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ʚ ʧʦʣʝ çʊʠʧè ʠ ʦʜʥʫ ʠʟ ʟʘʜʘʯ ʚ ʧʦʣʝ 

çɿʘʜʘʯʘè. ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʝʢʪʝ ʦʧʨʝʜʝʣʝʥʦ ʜʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷ ʪʠʧʘ 

çʇʨʦʛʨʘʤʤʘè: çprogram 0è ʠ çprogram 1è, ʨʠʩ. 205. 

 

ʈʠʩʫʥʦʢ 205 ï ʇʨʦʝʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʜʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʢʟʝʤʧʣʷʨʘ ʚ ʧʦʣʝ çʊʠʧè ʦʙʘ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 206. 

 

ʈʠʩʫʥʦʢ 206 ï ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ʜʣʷ ʵʢʟʝʤʧʣʷʨʘ 
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ɸʥʘʣʦʛʠʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʟʘʜʘʯʘ ʠʟ ʩʧʠʩʢʘ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ 
ʦʧʨʝʜʝʣʸʥʥʳʝ ʨʘʥʝʝ ʟʘʜʘʯʠ, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 207. 

 

ʈʠʩʫʥʦʢ 207 ï ɺʳʙʦʨ ʟʘʜʘʯʠ ʜʣʷ ʵʢʟʝʤʧʣʷʨʘ 

ɺ ʢʘʞʜʦʤ ʧʨʦʝʢʪʝ ʚ ʨʝʩʫʨʩʝ ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʨʝʜʝʣʸʥ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ 
ʵʢʟʝʤʧʣʷʨ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʚʳʜʘʥʘ ʦʰʠʙʢʘ ʢʦʤʧʠʣʷʮʠʠ ʚ ʦʪʣʘʜʦʯʥʦʡ 
ʢʦʥʩʦʣʠ (ʩʤ. ʧ. 6.14). 
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7.8. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʧʨʦʝʢʪʘ 

ɼʦʙʘʚʣʝʥʠʝ ʪʠʧʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ çʊʠʧʘ ʜʘʥʥʳʭè ʚ ʤʝʥʶ 
ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ (ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 208) ʚ ʫʞʝ ʩʦʟʜʘʥʥʳʡ ʧʨʦʝʢʪ, 
ʩʦʜʝʨʞʘʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʪʠʧʘ çʇʨʦʛʨʘʤʤʘè ï çprogram0è. 

 

ʈʠʩʫʥʦʢ 208 ï ɺʳʙʦʨ ʧʫʥʢʪʘ ʤʝʥʶ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ  
ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ 

ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ - ʤʘʩʩʠʚʘ ʪʠʧʘ INT ʨʘʟʤʝʨʥʦʩʪʴʶ 11 
ʵʣʝʤʝʥʪʦʚ. ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʉʈʠʆ, ʠʤʷ ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ - 
çMyArrayTypeè ʤʦʞʥʦ ʚʚʝʩʪʠ ʧʦʩʣʝ ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʨʠʩ. 
209. 

 

ʈʠʩʫʥʦʢ 209 ï ɼʠʘʣʦʛ ʚʚʦʜʘ ʠʤʝʥʠ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʧʦʷʚʣʷʝʪʩʷ ʧʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʛʦ ʪʠʧʘ 
ʜʘʥʥʳʭ ʩ ʠʤʝʥʝʤ çMyArrayTypeè (ʩʤ. ʧ. 0). ɺ ʧʦʣʝ çʄʝʭʘʥʠʟʤ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 
ʪʠʧʘè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ çʄʘʩʩʠʚè ʠ ʫʢʘʟʘʪʴ ʪʠʧ INT, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ 
ʨʠʩ. 210. 
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ʈʠʩʫʥʦʢ 210 ï ɺʳʙʦʨ ʙʘʟʦʚʦʛʦ ʪʠʧʘ ʜʣʷ ʤʘʩʩʠʚʘ 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪè ʫʢʘʟʳʚʘʝʪʩʷ ʨʘʟʤʝʨʥʦʩʪʴ 
ʤʘʩʩʠʚʘ, ʚʳʜʝʣʝʥʦ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 211. 

 

ʈʠʩʫʥʦʢ 211 ï ɿʘʜʘʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ʜʣʷ ʤʘʩʩʠʚʘ 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʪʠʧ çMyArrayTypeè ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ, ʪʘʢ ʞʝ, ʢʘʢ 
ʠ ʙʘʟʦʚʳʝ ʪʠʧʳ ʜʘʥʥʳʭ, ʨʠʩ. 212. 

 

ʈʠʩʫʥʦʢ 212 ï ɺʳʙʦʨ ʜʦʙʘʚʣʝʥʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʚ ʧʘʥʝʣʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 
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ɼʦʙʘʚʠʤ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ çtemp_valueè ʠ çout_valueè ʪʠʧʘ INT ʚ ʧʘʥʝʣʴ 
ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʦʥʩʪʘʥʪ. ʅʠʞʝ, ʥʘ ʨʠʩ. 213, ʧʨʠʤʝʨ ʢʦʜʘ ʥʘ ʷʟʳʢʝ ST, ʚ ʢʦʪʦʨʦʤ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ çmasè, ʪʠʧ ʢʦʪʦʨʦʡ ʤʘʩʩʠʚ, ʜʦʙʘʚʣʝʥʥʳʡ ʚʳʰʝ. 

ʉʥʘʯʘʣʘ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ çtemp_valueè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 10: 

temp _value  := 10 ;  

ɼʘʣʝʝ ʧʝʨʚʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ çmasè (ʥʫʤʝʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʤʘʩʩʠʚʝ 
ʥʘʯʠʥʘʝʪʩʷ ʩ 0) ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ çtemp_valueè: 

mas[0] := temp _value ;  

ɺʪʦʨʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ çmasè ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 20: 

mas[1] := 20 ;  

ʀ ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ ʣʦʢʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ 
ʤʘʩʩʠʚʘ çmasè: 

out_value := mas[0] ;  

 

ʈʠʩʫʥʦʢ 213 ï ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʚ ʢʦʜʝ ʥʘ ʷʟʳʢʝ ST 

 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʮʝʜʫʨʘ ʩʙʦʨʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʝʢʪʘ. 
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8. ʉɹʆʈʂɸ, ɿɸʇʋʉʂ ʀ ʆʊʃɸɼʂɸ ʇʈʆɽʂʊɸ 

8.1. ʉʙʦʨʢʘ ʧʨʦʝʢʪʘ 

8.1.1. ʆʯʠʩʪʢʘ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ 

ʆʯʠʩʪʢʘ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çʆʯʠʩʪʢʘ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘè. ʅʘ ʨʠʩ. 215 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ 
ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 214 ï ʂʥʦʧʢʘ ʦʯʠʩʪʢʠ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ 

8.1.2. ʉʙʦʨʢʘ ʧʨʦʝʢʪʘ 

ʉʙʦʨʢʘ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʉʙʦʨʢʘ ʧʨʦʝʢʪʘ  
ʚ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠè. ʅʘ ʨʠʩ. 215 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 215 ï ʂʥʦʧʢʘ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ 

ɺʦ ʚʨʝʤʷ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʴʶ,  
ʚ ʢʦʪʦʨʦʡ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʦʰʠʙʦʢ, ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ.  

ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʡ ʩʙʦʨʢʠ, ʚ ʦʪʣʘʜʦʯʥʫʶ ʢʦʥʩʦʣʴ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ: 

çʉʙʦʨʢʘ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦè 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜʘʪʴ ʥʘ ʮʝʣʝʚʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ʇʃʂ ɹʘʛʝʪ-ʇʃʂ1 ʠʣʠ ʞʝ ʟʘʧʫʩʪʠʪʴ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʀʕɺʄ ʜʣʷ ʮʝʣʝʚʦʡ ʧʣʘʪʬʦʨʤʳ ñsimulationò. ɿʘʪʝʤ ʟʘʧʫʩʪʠʪʴ 
ʧʨʦʝʢʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. 

8.1.3. ʇʨʦʩʤʦʪʨ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ 

ʇʨʦʩʤʦʪʨ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʇʦʢʘʟʘʪʴ ʢʦʜ, 
ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ PLCGeneratorè. ʅʘ ʨʠʩ. 2157 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 216 ï ʂʥʦʧʢʘ ʧʨʦʩʤʦʪʨʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ 
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8.2. ɿʘʧʫʩʢ ʧʨʦʝʢʪʘ 

ɽʩʣʠ ʚ ʧʨʦʝʢʪ (ʧʨʦʛʨʘʤʤʫ) ʚʢʣʶʯʝʥʳ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ, ʪʦ ʜʣʷ ʝʛʦ ʟʘʧʫʩʢʘ ʥʘ 
ɹʘʛʝʪ-ʇʃʂ1 ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠ:̫ 

ï ʅʘʩʪʨʦʡʢʘ ʩʝʪʝʡ ʮʝʣʝʚʦʡ ʇʃʂ; 

ï ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʇʃʂ; 

ï ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ (ʩ ʚʚʦʜʦʤ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ); 

ï ɿʘʛʨʫʟʢʘ ʠ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʚ ʆɿʋ ʇʃʂ ʠʣʠ ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ; 

ï ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ; 

ï ɿʘʧʫʩʢ ʇʃʂ. 

ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ (ʧʨʦʛʨʘʤʤʦʡ) ʟʘʧʫʱʝʥʥʦʡ ʥʘ ɹʘʛʝʪ-ʇʃʂ1 
ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ï ʆʩʪʘʥʦʚʢʘ ʟʘʧʫʱʝʥʥʦʛʦ ʇʃʂ (ʝʩʣʠ ʚʢʣʶʯʝʥʳ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ); 

ï ʆʪʢʣʶʯʝʥʠʝ ʦʪ ʇʃʂ; 

ï ʆʢʦʥʯʘʥʠʝ ʨʘʙʦʪʳ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

8.2.1. ʅʘʩʪʨʦʡʢʘ ʩʝʪʝʡ ʮʝʣʝʚʦʡ ʇʃʂ 

ʅʘʩʪʨʦʡʢʘ ʩʝʪʝʡ ʮʝʣʝʚʦʡ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘ 
ʩʝʪʠ ʧʨʦʝʢʪʘè. ʅʘ ʨʠʩ. 217 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 217 ï ʂʥʦʧʢʘ ʥʘʩʪʨʦʡʢʠ ʩʝʪʠ ʧʨʦʝʢʪʘ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʅʘʩʪʨʦʡʢʘ ʩʝʪʠ ʧʨʦʝʢʪʘè ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 
ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ (ʩʤ. ʨʠʩ. 218). 

 

ʈʠʩʫʥʦʢ 218 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ 
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ʇʨʠʤʝʯʘʥʠʝ: ʅʘ ʨʠʩ.218 ʧʨʠʚʝʜʝʥʳ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ: 10.0.0.30 ï 
IP ʘʜʨʝʩ ʀʕɺʄ, 10.0.0.20 ï IP ʘʜʨʝʩ ʇʃʂ. ɺ ʨʝʞʠʤʝ ʉʉ ʀʕɺʄ (simulation), ʚ ʧʦʣʝ 
çʀʥʪʝʨʬʝʡʩ gb0è ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ: 10.0.0.20.   

8.2.2. ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʇʃʂ 

ɺʳʙʦʨ IP-ʘʜʨʝʩʘ, ʧʦʨʪʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʜʣʷ ʟʘʛʨʫʟʢʠ ʦʙʨʘʟʘ ʚ ʇʃʂ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʅʘʩʪʨʦʠʪʴ ʩʚʷʟʴ ʩ ʇʃʂè. ʅʘ ʨʠʩ. 219 ʜʘʥʥʘʷ 
ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 219 ï ʂʥʦʧʢʘ çʅʘʩʪʨʦʠʪʴ ʩʚʷʟʴ ʩ ʇʃʂè 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʅʘʩʪʨʦʠʪʴ ʩʚʷʟʴ ʩ ʇʃʂè ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 
(ʩʤ. ʨʠʩ. 220): 

 

ʈʠʩʫʥʦʢ 220 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʇʃʂè 

ʇʨʠʤʝʯʘʥʠ:̫  

1. ʅʘ ʨʠʩ.224 ʧʨʠʚʝʜʝʥʳ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ: 10.0.0.30 ï IP ʘʜʨʝʩ 
ʀʕɺʄ, 10.0.0.20 ï IP ʘʜʨʝʩ ʇʃʂ;  

2. ɺ ʨʝʞʠʤʝ ʉʉ ʀʕɺʄ (simulation), ʜʠʘʣʦʛ çʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʇʃʂè ʥʝ 
ʬʫʥʢʮʠʦʥʘʣʴʥʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʜʘʪʴ IP ʘʜʨʝʩ: 10.0.0.20, ʇʦʨʪ: 443. 

3. ʊʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦʠʪʴ IP-ʘʜʨʝʩ ʠ ʧʦʨʪ ʚ ʬʦʨʤʝ çʇʨʦʝʢʪ - > 

ʂʦʥʬʠʛʫʨʘʮʠʷè, ʧʦʣʝ çURI ʩʠʩʪʝʤʳ ʠʩʧʦʣʥʝʥʠʷ:è 

ï JSONRPC:// 10.0.0. 20:1234  -  ʜʣʷ ʮʝʣʝʚʳʭ ʧʣʘʪʬʦʨʤ 

çPLC1_Aè ʠ çPLC1_Bè.  

ï JSONRPC://127.0.0.1:1234 ï ʜʣʷ ʨʝʞʠʤʘ ʉʉ ʀʕɺʄ 

(simulation), ʩʤ. ʧ.7.4.3 çʅʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤè.  
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8.2.3. ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ 

ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʢʥʦʧʢʠ çʃʦʛʠʥè. ʅʘ ʨʠʩ. 221 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 221 ï ʂʥʦʧʢʘ çʃʦʛʠʥè 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʃʦʛʠʥè ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ (ʩʤ. ʨʠʩ. 222). 

 

ʈʠʩʫʥʦʢ 222 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʨʝʞʠʤʝ ʉʉ ʀʕɺʄ (simulation), çɸʚʪʦʨʠʟʘʮʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʇʃʂè ʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘ (ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ). 

8.2.4. ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ 

ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çɿʘʛʨʫʟʠʪʴ 
ʦʙʨʘʟ ʥʘ ʇʃʂè. ʅʘ ʨʠʩ. 2237 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 2237 ï ʂʥʦʧʢʘ ʟʘʛʨʫʟʢʠ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ 

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʇʃʂ ʥʘʭʦʜʠʪʩʷ ʪʫʤʙʣʝʨ 
çRUN/PRGè. ɺ ʨʝʞʠʤʝ çPRGè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʦʙʨʘʟʘ ʆʉʈɺ ʚ ʇɿʋ ʤʦʜʫʣʷ. 
ɺ ʨʝʞʠʤʝ çRUNè ʦʙʨʘʟ ʆʉʈɺ ʟʘʧʫʩʢʘʝʪʩʷ. ʃʠʙʦ ʩʣʝʜʫʝʪ ʧʝʨʝʟʘʛʨʫʟʠʪʴʩʷ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ (ʩʤ. ʧ.8.2.12); 

ɺʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʦʪʣʘʜʦʯʥʦʡ 
ʢʦʥʩʦʣʴʶ, ʚ ʢʦʪʦʨʦʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ, ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʙʱʝʥʠʷ. ʉʦʦʙʱʝʥʠʝ: çʆʙʨʘʟ ʫʩʧʝʰʥʦ ʟʘʧʠʩʘʥ ʥʘ ʇʃʂè 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʧʝʰʥʦʡ ʟʘʛʨʫʟʢʝ. 
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ɽʩʣʠ ʚ ʧʨʦʝʢʪ ʥʝ ʚʢʣʶʯʝʥʳ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ (ʩʤ. ʧ.6.5.1), ʠ ʪʫʤʙʣʝʨ 
ççRUN/PRGè ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ çRUNè, ʪʦ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʆʉʈɺ "ɹʘʛʝʪ" 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʚʢʣʶʯʝʥʠʶ ʧʠʪʘʥʠʷ ʠʣʠ ʩʙʨʦʩʫ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 
ʧʦʜʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʝʨʤʠʥʘʣ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ USB 2.0 
ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʇʃʂ (minicom  - D / dev / ttyUSB 1).  ʂʦʥʪʨʦʣʴ ʟʘʧʫʩʢʘ 

ʉʇʆ ʚʦʟʤʦʞʝʥ ʟʘ ʩʯʝʪ ʚʳʚʦʜʘ ʧʨʦʛʨʘʤʤʦʡ ʩʦʦʙʱʝʥʠʡ ʚ ʪʝʨʤʠʥʘʣ (ʩʤ. ʧ 7.6.17).   

8.2.5. ɿʘʛʨʫʟʢʘ ʠ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʚ ʆɿʋ ʇʃʂ 

ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʆʉʈɺ "ɹʘʛʝʪ" ʚ ʆɿʋ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂè. ʅʘ ʨʠʩ. 228 ï ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ 
ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 224 ï ʂʥʦʧʢʘ ʟʘʛʨʫʟʢʠ ʠ ʟʘʧʫʩʢʘ ʦʙʨʘʟʘ ʥʘ ʇʃʂ 

ɽʩʣʠ ʚ ʧʨʦʝʢʪ ʥʝ ʚʢʣʶʯʝʥʳ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ (ʩʤ. ʧ.6.5.1), ʪʦ ʟʘʧʫʩʢ ʦʙʨʘʟʘ 
ʆʉʈɺ "ɹʘʛʝʪ" ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʂʦʥʪʨʦʣʴ ʟʘʧʫʩʢʘ ʉʇʆ ʚʦʟʤʦʞʝʥ ʧʦ 
ʚʳʚʦʜʫ ʧʨʦʛʨʘʤʤʦʡ ʩʦʦʙʱʝʥʠʡ ʚ ʪʝʨʤʠʥʘʣ.   

8.2.6. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ 

ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çʇʦʜʢʣʶʯʠʪʩʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂè. ʅʘ ʨʠʩ.230 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 225 ï ʂʥʦʧʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʚʠʜ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ ʠʟʤʝʥʠʪʩʷ, 
ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦʡ ʢʥʦʧʢʘ çɿʘʧʫʩʪʠʪʴ ʇʃʂè. 

8.2.7. ɿʘʧʫʩʢ ʧʨʦʝʢʪʘ ʥʘ ʇʃʂ  

ɽʩʣʠ ʚ ʧʨʦʝʢʪ ʚʢʣʶʯʝʥʳ ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ (ʩʤ. ʧ.6.5.1), ʟʘʧʫʩʢ ʇʃʂ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çɿʘʧʫʩʪʠʪʴ ʇʃʂè. ʅʘ ʨʠʩ. 230 ʜʘʥʥʘʷ ʢʥʦʧʢʘ 
ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 226 ï ʂʥʦʧʢʘ ʟʘʧʫʩʢʘ ʇʃʂ 
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ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʚʠʜ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ ʠʟʤʝʥʠʪʩʷ, 
ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦʡ ʢʥʦʧʢʘ çʆʩʪʘʥʦʚʠʪʴ ʇʃʂè. 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ ʥʘ ʇʃʂ ʪʨʝʙʫʝʪʩʷ: 

ï ʇʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çRUN/PRGè ʚ ʧʦʣʦʞʝʥʠʝ çPRGè ʣʠʙʦ ʧʝʨʝʟʘʛʨʫʟʠʪʴʩʷ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ (ʩʤ. ʧ.8.2.12); 

ï ɿʘʛʨʫʟʠʪʴ ʦʙʨʘʟ ʚ ʆɿʋ ʇʃʂ (ʩʤ. ʧ.8.2.5); 

ï ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ (ʩʤ. ʧ.8.2.6); 

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ çɿʘʧʫʩʪʠʪʴ ʇʃʂè. 

ɿʘʧʫʩʢ ʇʃʂ ʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʝʨʚʝʨʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʩʦʝʜʠʥʝʥʠʝ, ʟʘʥʠʤʘʝʪ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʝʨʤʠʥʘʣ ʢ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʠʥʪʝʨʬʝʡʩʫ USB 2.0 ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʇʃʂ (minicom  - D 

/ dev / ttyUSB 1).  ɺʳʚʦʜ ʚ ʵʪʦʪ ʪʝʨʤʠʥʘʣ ʩʦʦʙʱʝʥʠʡ: çCRC okè ʠ çstarting  

threads è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʦʪʦʚʥʦʩʪʠ ʇʃʂ ʢ ʟʘʛʨʫʟʢʝ ʦʙʨʘʟʘ ʆʉʈɺ ʚ ʆɿʋ. 

ɺʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʦʙʨʘʟʘ ʚ ʆɿʋ ʇʃʂ ʥʫʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʦʪʣʘʜʦʯʥʦʡ ʢʦʥʩʦʣʴʶ, 
ʚ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʩʦʦʙʱʝʥʠʷ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʦʰʠʙʦʢ.  

ɺʳʚʦʜ ʚ ʦʪʣʘʜʦʯʥʫʶ ʢʦʥʩʦʣʴ ʩʦʦʙʱʝʥʠʷ: 

[ PLC] Waiting  for  connections é 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʦʥʯʘʥʠʶ ʟʘʛʨʫʟʢʠ ʦʙʨʘʟʘ ʆʉʈɺ "ɹʘʛʝʪ" ʚ ʆɿʋ ʇʃʂ. 

8.2.8. ʆʩʪʘʥʦʚʢʘ ʟʘʧʫʱʝʥʥʦʛʦ ʇʃʂ 

ʆʩʪʘʥʦʚʢʘ ʟʘʧʫʱʝʥʥʦʛʦ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʆʩʪʘʥʦʚʠʪʴ 
ʟʘʧʫʱʝʥʥʳʡ ʇʃʂè. ʅʘ ʨʠʩ. 22330 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 22730 ï ʂʥʦʧʢʘ ʦʩʪʘʥʦʚʢʠ ʟʘʧʫʱʝʥʥʦʛʦ ʇʃʂ 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʚʠʜ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ ʠʟʤʝʥʠʪʩʷ, 
ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦʡ ʢʥʦʧʢʘ çɿʘʧʫʩʪʠʪʴ ʇʃʂè. 

8.2.9. ʆʪʢʣʶʯʝʥʠʝ ʦʪ ʇʃʂ 

ʆʪʢʣʶʯʝʥʠʝ ʦʪ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʆʪʢʣʶʯʠʪʴʩʷ ʦʪ 
ʇʃʂè. ʅʘ ʨʠʩ. 22330 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 22831 ï ʂʥʦʧʢʘ ʦʪʢʣʶʯʝʥʠʷ ʦʪ ʇʃʂ 
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8.2.10. ʆʢʦʥʯʘʥʠʝ ʨʘʙʦʪʳ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʇʃʂ 

ʆʢʦʥʯʘʥʠʝ ʨʘʙʦʪʳ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʇʃʂ ʩ ʪʝʢʫʱʠʤ ʣʦʛʠʥʦʤ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʃʦʛʘʫʪè. ʅʘ ʨʠʩ. 229 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ 
ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 229 ï ʂʥʦʧʢʘ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʇʃʂ 

8.2.11. ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʃʂ 

ʇʝʨʝʟʘʛʨʫʟʢʘ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʇʝʨʝʟʘʛʨʫʟʢʘè. ʅʘ 
ʨʠʩ. 23329 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 230 ï ʂʥʦʧʢʘ çʇʝʨʝʟʘʛʨʫʟʢʘè 

ɿʘʛʨʫʞʘʝʪʩʷ ʦʙʨʘʟ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʡ ʟʘʧʠʩʘʥ ʚ ʇʇɿʋ ʇʃʂ. 

8.2.12. ʇʝʨʝʟʘʛʨʫʟʢʠ ʇʃʂ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʇʝʨʝʟʘʛʨʫʟʢʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟè, ʝʩʣʠ ʝʩʪʴ 
ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʇʃʂ, ʧʨʦʠʩʭʦʜʠʪ ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ ʧʝʨʝʟʘʛʨʫʟʢʠ  
ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ. ʇʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʚ ʇʃʂ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ. ʇʨʠ ʦʙʳʯʥʦʡ ʧʝʨʝʟʘʛʨʫʟʢʝ ʚ ʇʃʂ, (ʪʫʤʙʣʝʨ ʚ ʧʦʣʦʞʝʥʠʠ 
çRUNè), ʟʘʛʨʫʞʘʝʪʩʷ ʦʙʨʘʟ ʆʉʈɺ çɹʘʛʝʪè ʩ ʧʨʦʛʨʘʤʤʦʡ (ʧʨʦʝʢʪʦʤ) ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʨʘʥʝʝ ʟʘʧʠʩʘʥʥʳʤ ʚ ʇʇɿʋ ʇʃʂ (ʩʤ. ʧ.8.2.4). 

 ʅʘ ʨʠʩ. 23330 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 231 ï ʂʥʦʧʢʘ çʇʝʨʝʟʘʛʨʫʟʢʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟè 

ɽʩʣʠ ʝʩʪʴ ʧʦʜʢʣʶʯʝʥʠʝ, ʥʦ ʥʝ ʧʨʦʠʟʚʝʜʸʥ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʧʦʜ ʩʫʱʝʩʪʚʫʶʱʝʤ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ. 

ɺ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʉʈʀʆ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʝ: 

ï ʆʙʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ; 
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ï ʅʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ï ʇʦʣʫʯʝʥʠʝ ʞʫʨʥʘʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ï ʇʦʣʫʯʝʥʠʝ ʩʧʠʩʢʘ ʣʦʛʦʚ; 

ï ʉʢʘʯʠʚʘʥʠʝ ʧʨʦʝʢʪʘ; 

ï ɿʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʥʘ ʇʃʂ; 

ï ɿʘʛʨʫʟʢʘ ʠ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʥʘ ʇʃʂ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʢʦʤʘʥʜ ʥʫʞʥʦ ʧʝʨʝʟʘʛʨʫʟʠʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ. 

8.2.13. ʆʙʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʥʘ ʇʃʂ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʆʙʥʦʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟè, ʝʩʣʠ ʤʳ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʇʃʂ, ʧʨʦʠʩʭʦʜʠʪ ʦʪʧʨʘʚʢʘ ʢʦʤʘʥʜʳ ʦʙʥʦʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʙʨʘʟʘ. ʅʘ ʨʠʩ. 2331 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 232 ï ʂʥʦʧʢʘ çʆʙʥʦʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟè 

ɽʩʣʠ ʝʩʪʴ ʧʦʜʢʣʶʯʝʥʠʝ, ʥʦ ʥʝ ʧʨʦʠʟʚʝʜʸʥ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʧʦʜ ʩʫʱʝʩʪʚʫʶʱʝʤ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ. ʅʫʞʥʦ ʚʦʡʪʠ ʧʦʜ ʫʯʝʪʥʦʡ ʟʘʧʠʩʴʶ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʝʨʤʠʥʘʣ ʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 
ʠʥʪʝʨʬʝʡʩʫ USB 2.0 ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʇʃʂ (minicom  - D / dev / ttyUSB 1). 

ʇʨʦʮʝʩʩ ʟʘʛʨʫʟʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʚ ʇʇɿʋ ʇʃʂ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʯʝʨʝʟ ʵʪʦʪ ʪʝʨʤʠʥʘʣ.  

ʊʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ (ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ) ʧʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çRUN/PRGè ʥʘ 
ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʇʃʂ ʚ ʧʦʣʦʞʝʥʠʝ çPRGè. 

8.2.14. ʅʘʩʪʨʦʡʢʘ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʆʉʈɺ ʥʘ ʇʃʂ ʚ ʩʠʩʪʝʤʝ ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʆʉʈɺ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʘʷ 
ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ, ʠʤʝʥʫʝʤʘʷ ʢʘʢ "ɺʨʝʤʝʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ". ʀʤʷ ʠ ʧʘʨʦʣʴ 
ɺʨʝʤʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚʩʪʨʦʝʥʳ ʚ ʠʩʧʦʣʥʷʝʤʳʡ ʦʙʨʘʟ ʆʉʈɺ ʠ ʥʘʟʥʘʯʘʶʪʩʷ 
ʧʨʠ ʝʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʠ ʩʙʦʨʢʝ. ɺʨʝʤʝʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ʅʘʣʠʯʠʝ ɺʨʝʤʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ 
ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʵʪʘʧʝ ʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʆʉʈɺ. 
ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ɺʨʝʤʝʥʥʦʤʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 
ʧʝʨʚʫʶ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ (ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ), 
ʧʦʩʣʝ ʯʝʛʦ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ɺʨʝʤʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
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ʜʝʘʢʪʠʚʠʨʦʚʘʥʘ. ʋʯʝʪʥʘʷ ʟʘʧʠʩʴ ɺʨʝʤʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʝ ʜʦʣʞʥʘ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʰʪʘʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʆʉʈɺ. 

ʅʘʩʪʨʦʡʢʘ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʅʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡè. ʅʘ ʨʠʩ. 233 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ 
ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 233 ï ʂʥʦʧʢʘ ʥʘʩʪʨʦʡʢʠ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʅʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡè ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 
ʦʢʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʤ. ʨʠʩ. 234). 

 

ʈʠʩʫʥʦʢ 234 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʧʠʩʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʇʃʂ 

ʅʘʩʪʨʦʡʢʫ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʇʃʂ. çʂʫʨʘʪʦʨ ʀɹè ʥʝ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 
ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʠ ʟʘʜʘʥʠʠ ʧʘʨʦʣʷ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

ï ʧʘʨʦʣʴ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʴʰʝ 10 ʩʠʤʚʦʣʦʚ; 

ï ʧʘʨʦʣʴ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʟʥʘʢʠ ʭʦʪʷ ʙʳ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʢʘʪʝʛʦʨʠʡ (ʮʠʬʨʳ, 

ʙʫʢʚʳ, ʩʠʤʚʦʣʳ ʨʘʟʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ); 

ï ʧʘʨʦʣʴ ʥʝ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʩʠʤʚʦʣʦʚ, 

ʣʠʙʦ ʩʠʤʚʦʣʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ. 

ɺ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ (ʨʠʩ. 118). 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʫʜʘʣʷʪʴ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʨʫʛʠʭ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʥʦ ʥʝ ʤʦʞʝʪ ʫʜʘʣʷʪʴ ʩʘʤ ʩʝʙʷ. 

ɼʣʷ ʨʝʞʠʤʘ ʉʉ ʀʕɺʄ (simulation), çʅʘʩʪʨʦʡʢʘ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂè ʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʘ. 
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8.2.15. ʇʦʣʫʯʝʥʠʝ ʞʫʨʥʘʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʦʣʫʯʝʥʠʝ ʞʫʨʥʘʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çʇʦʣʫʯʠʪʴ ʞʫʨʥʘʣ ʙʝʟʦʧʘʩʥʦʩʪʠè. ʅʘ ʨʠʩ. 235 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 235 ï ʂʥʦʧʢʘ ʧʦʣʫʯʝʥʠʷ ʞʫʨʥʘʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʇʦʣʫʯʠʪʴ ʞʫʨʥʘʣ ʙʝʟʦʧʘʩʥʦʩʪʠè ʧʦʷʚʣʷʝʪʩʷ 
ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʞʫʨʥʘʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʘʧʢʫ. 
ʇʦʣʫʯʘʪʴ ʞʫʨʥʘʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. 

8.2.16. ʇʦʣʫʯʝʥʠʝ ʬʘʡʣʦʚ ʠʩʪʦʨʠʠ 

ʇʦʣʫʯʝʥʠʝ ʬʘʡʣʦʚ ʠʩʪʦʨʠʠ ʠʟ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çʇʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʣʦʛʦʚè. ʅʘ ʨʠʩ. 236 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 236 ï ʂʥʦʧʢʘ ʧʦʣʫʯʝʥʠʷ ʬʘʡʣʦʚ ʠʩʪʦʨʠʠ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʇʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʣʦʛʦʚè ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 
ʜʣʷ ʚʳʙʦʨʘ ʬʘʡʣʦʚ ʠʩʪʦʨʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʚ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʘʧʢʫ. 

8.2.17. ʉʦʭʨʘʥʝʥʠʝ ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ ʇʃʂ ʧʨʦʝʢʪʘ 

ʉʦʭʨʘʥʝʥʠʝ ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ ʇʃʂ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ 
çʉʢʘʯʘʪʴ ʧʨʦʝʢʪè. ʅʘ ʨʠʩ. 237 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 237 ï ʂʥʦʧʢʘ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ ʇʃʂ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʢʘʯʘʪʴ ʧʨʦʝʢʪè ʧʦʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ 
ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ ʇʃʂ, ʚ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʘʧʢʫ 

ʇʨʠʤʝʯʘʥʠʝ: ʂʥʦʧʢʘ çʉʢʘʯʘʪʴ ʧʨʦʝʢʪè ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʜʣʷ ʤʦʜʫʣʷ PLC1_A, ʚ 
ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ NAND-ʧʘʤʷʪʴ. ɺ ʤʦʜʫʣʝ PLC1_B NAND-ʧʘʤʷʪʴ ʦʪʩʫʪʩʪʚʫʝʪ, 
ʠ ʢʥʦʧʢʘ çʉʢʘʯʘʪʴ ʧʨʦʝʢʪè ʨʘʙʦʪʘʪʴ ʥʝ ʙʫʜʝʪ. ʇʝʨʝʜ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʝʢʪʘ ʥʫʞʥʦ 
ʧʝʨʝʟʘʛʨʫʟʠʪʴ ʇʃʂ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ. ɼʣʷ ʨʝʞʠʤʘ ʉʉ ʀʕɺʄ (simulation), 
çʉʢʘʯʠʚʘʥʠʝ ʧʨʦʝʢʪʘè ʥʝ ʜʦʩʪʫʧʥʦ. 
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8.2.18. ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ 

ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  
ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çɿʘʧʫʩʪʠʪʴ ʢʦʥʬʠʛʫʨʘʪʦʨ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘè. ʅʘ ʨʠʩ. 238 
ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 238 ï ʂʥʦʧʢʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɿʘʧʫʩʪʠʪʴ ʢʦʥʬʠʛʫʨʘʪʦʨ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘè 
ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ (ʨʠʩ. 239). 

 

ʈʠʩʫʥʦʢ 239 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʢʦʥʬʠʛʫʨʠʨʫʝʤʦʛʦ ʤʦʜʫʣʷ 

ʆʧʠʩʘʥʠʝ çʂʦʥʬʠʛʫʨʘʪʦʨʘè ʠ ʩʚʝʜʝʥʠʷ ʦ ʥʘʩʪʨʦʡʢʝ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
ʧʨʠʚʝʜʝʥʦ ʚ ʜʦʢʫʤʝʥʪʝ çʇʨʦʛʨʘʤʤʘ çʂʦʥʬʠʛʫʨʘʪʦʨ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʣʷ 
ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɹʘʛʝʪ-ʇʃʂ1è (ʂʦʥʬʠʛʫʨʘʪʦʨ ɹʘʛʝʪ-
ʇʃʂ1) ʈʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘè ʖʂʉʋ.91238-01 34 01. 



172 

ʈʉʂʖ.20507-01 33 01 

ʄʦʜʫʣʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʦʙʱʝʡ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʝ ʇʃʂ ʯʝʨʝʟ 
ʠʥʪʝʨʬʝʡʩ RS-485 (Modbus RTU). ɼʣʷ ʨʘʙʦʪʳ çʂʦʥʬʠʛʫʨʘʪʦʨʘè ʪʨʝʙʫʝʪʩʷ ʘʜʘʧʪʝʨ 
USB-Serial UART. ɸʜʘʧʪʝʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʰʠʥʝ RS-485 (ʩʦʝʜʠʥʠʪʝʣʠ 
ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʤʦʜʫʣʝʡ), ʠ ʢ USB-ʧʦʨʪʫ ʀʕɺʄ. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 
çʂʦʥʬʠʛʫʨʘʪʦʨʘè ʩʣʝʜʫʝʪ ʧʝʨʝʢʣʶʯʠʪʴ ʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ʇʃʂ ʚ ʨʝʞʠʤ çPRGè. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ: 

ï çɺʳʙʝʨʝʪʝ ʇʃʂè ï ʥʫʞʥʦ ʚʳʙʨʘʪ:ɹ çʇʃʂ1è; 

ï çɺʳʙʝʨʝʪʝ ʠʥʪʝʨʬʝʡʩ ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʤʦʜʫʣʴè ïUSB ʧʦʨʪ ʀʕɺʄ, ʢ 
ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʘʜʘʧʪʝʨ USB-Serial UART; 

ï çʋʢʘʞʠʪʝ ʩʢʦʨʦʩʪʴè ï ʥʫʞʥʦ ʚʳʙʨʘʪʴ: 2000000; 

ï çʇʦʠʩʢ ʫʩʪʨʦʡʩʪʚ ʥʘ ʰʠʥʝè ï ʧʦʠʩʢ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ, 
ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʦʙʱʝʡ ʚʥʫʪʨʝʥʥʝʡ ʰʠʥʝ (Modbus RTU). ɸʜʨʝʩʘ ʤʦʜʫʣʝʡ, 
ʟʘʧʠʩʘʥʥʳʝ ʚ ʇɿʋ, ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʨʨʝʢʪʥʳʤʠ (ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʘʜʨʝʩʘ 
ʚʳʟʦʚʫʪ ʦʰʠʙʢʫ). ɽʩʣʠ ʤʦʜʫʣʠ ʥʘʡʜʝʥʳ, ʙʫʜʝʪ ʚʳʚʝʜʝʥ ʠʭ ʩʧʠʩʦʢ; 

ï çɺʚʝʩʪʠ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘè ï ʜʦʩʪʫʧ ʢ ʤʦʜʫʣʶ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ ʧʦ 
ʠʟʚʝʩʪʥʦʤʫ ʘʜʨʝʩʫ; 

ï çʅʘʩʪʨʦʡʢʘ ʇɿʋè ï ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ, ʟʘʧʠʩʳʚʘʝʤʳʝ ʚ 
ʇɿʋ: ʘʜʨʝʩ ʥʘ ʰʠʥʝ, ʪʘʡʤʘʫʪ ʦʙʨʘʱʝʥʠʡ ʚʝʜʫʱʝʛʦ (ʧʦʩʣʝ ʪʘʡʤʘʫʪʘ 
ʚʢʣʶʯʠʪʩʷ ʠʥʜʠʢʘʪʦʨ çERRè), ʚʢʣʶʯʝʥʥʳʝ ʢʘʥʘʣʳ, ʠ ʜʨ. (ʩʤ. çʈʫʢʦʚʦʜʩʪʚʦ 
ʦʧʝʨʘʪʦʨʘè ʖʂʉʋ.91238-01 34 01). 

ï çʅʘʩʪʨʦʡʢʘ ʆɿʋè ï ʥʘʩʪʨʦʡʢʠ ʤʦʜʫʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʆɿʋ: ʩʪʘʪʫʩ ʤʦʜʫʣʷ, ʩʪʘʪʫʩʳ ʢʘʥʘʣʦʚ ʠ ʜʨ. (ʩʤ. çʈʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘè 
ʖʂʉʋ.91238-01 34 01). 

ï çʋʧʨʘʚʣʝʥʠʝ ʦʙʨʘʟʘʤʠ ʇɿʋè ï ʟʘʛʨʫʟʢʘ ʦʙʨʘʟʘ ʇɿʋ ʚ ʤʦʜʫʣʴ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
ʇʃʂ. ʀʣʠ ʩʦʭʨʘʥʝʥʠʝ ʦʙʨʘʟʘ ʇɿʋ ʥʘ ʜʠʩʢ ʀʕɺʄ. ɿʘʛʨʫʞʘʝʤʳʡ ʦʙʨʘʟ 
ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʠʧʫ ʤʦʜʫʣʷ, ʠʥʘʯʝ ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʟʘʛʨʫʟʢʠ/ʩʦʭʨʘʥʝʥʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ 
ʩʦʦʙʱʝʥʠʝ. ʅʘʧʨʠʤʝʨ, çɿʘʧʠʩʴ ʦʙʨʘʟʘ ʇɿʋ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦè ʠʣʠ çʆʙʨʘʟ 
ʇɿʋ ʫʩʧʝʰʥʦ ʩʦʭʨʘʥʝʥè;  

ï çɿʘʛʨʫʟʠʪʴ ʧʨʦʰʠʚʢʫ kmkè ï ʢʘʞʜʳʡ ʤʦʜʫʣ ɹ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ1 
ʩʦʜʝʨʞʠʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ çʂʦʤʜʠʚ-ʄʂè (kmk), ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 
ʚʥʫʪʨʝʥʥʠʡ ʮʠʢʣ ʨʘʙʦʪʳ: ʧʨʠʸʤ ʢʦʤʘʥʜ ʠ ʧʝʨʝʜʘʯʫ ʦʪʚʝʪʦʚ ʜʣʷ 
ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʦʩ ʠ ʚʳʩʪʘʚʣʝʥʠʝ ʢʦʤʘʥʜ ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʦʚ 
ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʀʟʤʝʥʝʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 
ʧʨʦʰʠʚʢʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʬʘʡʣʦʤ ç .binè.  

ï çɿʘʢʨʳʪʴè ï ʟʘʢʨʳʪʴ ʦʢʥʦ çʂʦʥʬʠʛʫʨʘʪʦʨ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘè. 
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8.2.19. ʇʦʣʫʯʝʥʠʝ ʩʪʘʪʫʩʘ ʇʃʂ 

ʇʦʣʫʯʝʥʠʝ ʩʪʘʪʫʩʘ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ çʇʦʣʫʯʠʪʴ ʩʪʘʪʫʩ 
ʇʃʂè. ʅʘ ʨʠʩ.240 ʜʘʥʥʘʷ ʢʥʦʧʢʘ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ: 

 

ʈʠʩʫʥʦʢ 240 ï ʂʥʦʧʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʇʃʂ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʇʦʣʫʯʠʪʴ ʩʪʘʪʫʩ ʇʃʂè ʚ ʦʪʣʘʜʦʯʥʫʶ ʢʦʥʩʦʣʴ 
ʚʳʚʦʜʠʪʩʷ ʦʜʥʦ ʠʟ ʩʦʦʙʱʝʥʠʡ: 

ï çʅʝ ʤʦʛʫ ʧʦʣʫʯʠʪʴ ʩʪʘʪʫʩ ʇʃʂè,  ʝʩʣʠ ʥʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʩʪʘʪʫʩ; 

ï ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʘʪʫʩʝ ʇʃʂ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʘʪʫʩʝ ʇʃʂ ʚʳʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

ï ʉʪʘʪʫʩ: <status >;  

ï ɿʘʧʫʱʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ: <tech >;  

ï ʄʦʜʫʣʠ: 

ʊʠʧ ʤʦʜʫʣʷ: <type >,  ʘʜʨʝʩ: <address >,  ʩʪʘʪʫʩ: <status >,  ʩʣʦʚʦ 

ʦʰʠʙʦʢ: <error >, ʚʝʨʩʠʷ ʧʨʦʰʠʚʢʠ: <version >. 

ɻʜʝ: 

ï <status > - ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʝʢʫʱʝʛʦ ʩʪʘʪʫʩʘ ʇʃʂ ʠʣʠ ʤʦʜʫʣʷ ʚʚʦʜʘ-

ʚʳʚʦʜʘ; 

ï <tech > - ʠʥʬʦʨʤʘʮʠʷ, ʟʘʧʫʱʝʥ ʣʠ ʩʝʡʯʘʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ (true ʠʣʠ 

false); 

ï <type > - ʪʠʧ ʤʦʜʫʣʷ; 

ï <address > - ʘʜʨʝʩ ʤʦʜʫʣʷ ʥʘ ʰʠʥʝ. 

ï <error > - ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ ʦʰʠʙʦʢ ʤʦʜʫʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 

ï <version > - ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʝʨʩʠʠ ʧʨʦʰʠʚʢʠ ʤʦʜʫʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

ʇʦʣʝ <status > ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ: 

ï ʅʦʣʴ, ʝʩʣʠ ʥʝʪ ʦʰʠʙʦʢ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ.  

ï ɽʩʣʠ ʦʰʠʙʢʠ ʥʘʡʜʝʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʠʪʳ: 

ʙʠʪ 0 ð ʥʝʩʦʚʧʘʜʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʧʨʦʝʢʪʘ ʧʨʠ ʩʪʘʨʪʝ; 
ʙʠʪ 1 ð ʦʰʠʙʢʘ ʩʚʷʟʠ ʩ ʤʦʜʫʣʷʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 
ʙʠʪ 2 ð ʦʰʠʙʢʘ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 
ʙʠʪ 3 ð ʦʰʠʙʢʘ ʧʨʦʛʨʘʤʤʳ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʷʭ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚʳʚʦʜʠʪʩʷ ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ ʚ ʧʨʦʝʢʪʝ. 
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8.2.20. ɿʘʧʫʩʢ ʧʨʦʝʢʪʘ ʜʣʷ ʮʝʣʠ çsimulationè (ʉʉ ʀʕɺʄ) 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ ʚ ʨʝʞʠʤʝ çʉʝʨʚʠʩ ʩʠʤʫʣʷʮʠʠ ʜʣʷ ʀʕɺʄè Ƅ ʉʉ ʀʕɺʄ 
(simulation) ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ï ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ ʠʣʠ ʦʪʢʨʳʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ; 

ï ɿʘʜʘʪʴ ʮʝʣʴ çsimulation è ʚ ʬʦʨʤʝ çʇʨʦʝʢʪ -> ʂʦʥʬʠʛʫʨʘʮʠʷè, ʧʦʣʝ 

çʎʝʣʝʚʘʷ ʧʣʘʪʬʦʨʤʘè, ʩʤ. ʧ.7.4.3 çʅʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤè; 

ï ʅʘʩʪʨʦʠʪʴ IP-ʘʜʨʝʩ ʠ ʧʦʨʪ ʚ ʬʦʨʤʝ çʇʨʦʝʢʪ -> ʂʦʥʬʠʛʫʨʘʮʠʷè, ʧʦʣʝ çURI 

ʩʠʩʪʝʤʳ ʠʩʧʦʣʥʝʥʠʷ: JSONRPC://127.0.0.1:1234 , ʩʤ. ʧ.7.4.3 

çʅʘʩʪʨʦʡʢʠ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ ʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤè.  

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ: çʅʘʩʪʨʦʡʢʘ ʩʝʪʠ ʧʨʦʝʢʪʘè, ʩʤ. ʧ.8.2.1 çʅʘʩʪʨʦʡʢʘ ʩʝʪʝʡ 

ʮʝʣʝʚʦʡ ʇʃʂè. ɺ ʧʦʣʝ çʀʥʪʝʨʬʝʡʩ gb0è ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ: 

10.0.0.20;  

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ: çʅʘʩʪʨʦʠʪʴ ʩʚʷʟʴ ʩ ʇʃʂè, ʩʤ. ʧ.8.2.2 çʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ 

ʇʃʂè. ɺ ʨʝʞʠʤʝ ʉʉ ʀʕɺʄ (simulation), ʜʠʘʣʦʛ ʥʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʩ ʇʃʂ ʥʝ 

ʬʫʥʢʮʠʦʥʘʣʝʥ (ʥʘ ʇʃʂ ʥʠʯʝʛʦ ʥʝ ʧʝʨʝʜʘʝʪʩʷ). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʚʝʩʪʠ 

ʟʥʘʯʝʥʠʝ: IP ʘʜʨʝʩ: 10.0.0.20, ʇʦʨʪ: 443. 

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ: çʉʙʦʨʢʘ ʧʨʦʝʢʪʘè, ʩʤ. ʧ.8.1.2 çʉʙʦʨʢʘ ʧʨʦʝʢʪʘè 

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ: çɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂè, ʩʤ. ʧ.8.2.5 çɿʘʛʨʫʟʢʘ 

ʠ ʟʘʧʫʩʢ ʦʙʨʘʟʘ ʚ ʆɿʋ ʇʃʂè. 

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ: çʇʦʜʢʣʶʯʠʪʩʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂè, ʩʤ. ʧ.8.2.6 çʇʦʜʢʣʶʯʝʥʠʝ 

ʢ ʮʝʣʝʚʦʤʫ ʇʃʂè; 

ï ʅʘʞʘʪʴ ʢʥʦʧʢʫ: çɿʘʧʫʩʪʠʪʴ ʇʃʂè, ʩʤ. ʧ.8.2.7 çɿʘʧʫʩʢ ʧʨʦʝʢʪʘ ʥʘ ʇʃʂè. 

ɼʣʷ ʮʝʣʠ ñsimulationò: ʉʉ ʀʕɺʄ ʚʤʝʩʪʝ ʩ ʇʆ ʇʃʂ ʜʦʩʪʫʧʝʥ ʚ ʜʠʨʝʢʪʦʨʠʠ 
build ʧʨʦʝʢʪʘ ʠ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʩʨʝʜʩʪʚʘʤʠ ʆʉ ʜʦʩʪʫʧʝʥ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ  
ʠʟ ʉʈʠʆ. 

ɼʣʷ ʮʝʣʠ ñsimulationò: ʇʃʂ ʥʝ ʧʦʜʢʣʶʯʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʥʝ 
ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ: 

ï ɸʚʪʦʨʠʟʘʮʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʇʃʂè (ʃʦʛʠʥ); 

ï ʅʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ï ʉʢʘʯʘʪʴ ʧʨʦʝʢʪ; 

ï ɿʘʛʨʫʟʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂ; 

ï ʇʦʣʫʯʠʪʴ ʩʪʘʪʫʩ ʇʃʂ; 

ï ʅʘʩʪʨʦʡʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

ï ʆʙʥʦʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ. 
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8.3. ʆʪʣʘʜʢʘ ʧʨʦʝʢʪʘ 

8.3.1. ʆʪʣʘʜʢʘ ʧʨʦʛʨʘʤʤ ʥʘ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʘʭ ST ʠ IL 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʮʝʣʝʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʟʘʧʫʩʢʦʤ ʧʨʠʢʣʘʜʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ, ʉʈʠʆ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʟʥʘʯʝʥʠʷ 
ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʧʨʦʝʢʪ. ʅʝʦʙʭʦʜʠʤʦ 
ʚʳʙʨʘʪʴ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʦʪʣʘʞʠʚʘʝʤʳʡ ʵʢʟʝʤʧʣʷʨ POU, ʟʘʪʝʤ ʦʙʨʘʪʠʪʴʩʷ ʢ 
ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʠ, ʚʳʜʝʣʝʥʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩʫʥʢʝ 
241, ʜʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʘʥʝʣʴ ʦʪʣʘʜʢʠ: 

 

ʈʠʩʫʥʦʢ 241 ï ʂʥʦʧʢʠ ʜʦʙʘʚʣʝʥʠ ̫ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʪʣʘʜʢʠ ʠʟ ʧʘʥʝʣʠ ʵʢʟʝʤʧʣʷʨʦʚ 

ʅʘ ʧʘʥʝʣʠ ʦʪʣʘʜʢʠ ʦʪʦʙʨʘʟʷʪʩʷ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʜʦʙʘʚʣʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 
(ʨʠʩ. 242). 

 

ʈʠʩʫʥʦʢ 242 ï ʇʘʥʝʣʴ ʦʪʣʘʜʢʠ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, 
ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʝʩʫʶʱʝʡ ʧʝʨʝʤʝʥʥʦʡ. 
ɿʘʪʝʤ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʟʘʜʘʥʠʷ ʟʥʘʯʝʥʠʷ, ʚʳʜʝʣʝʥʥʫʶ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 244. 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʉʈʠʆ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʥʘʯʘʣʘ ʚʳʚʝʩʪʠ 
ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ, ʚʳʜʝʣʝʥʥʫʶ ʢʨʘʩʥʳʤ ʥʘ 
ʨʠʩ. 243. 
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ʈʠʩʫʥʦʢ 243 ï ʂʥʦʧʢʘ ʚʳʚʦʜʘ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ 

 

ʈʠʩʫʥʦʢ 244 ï ʂʥʦʧʢʘ ʟʘʜʘʥʠʷ ʟʥʘʯʝʥʠ ̫ʧʝʨʝʤʝʥʥʦʡ 

ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 245. 

 

ʈʠʩʫʥʦʢ 245 ï ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʦ ʚʨʝʤʷ ʦʪʣʘʜʢʠ 
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ɺʚʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʠʧʫ ʧʝʨʝʤʝʥʥʦʡ, ʠʥʘʯʝ ʙʫʜʝʪ 

ʚʳʚʝʜʝʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʨʠʩ. 246.  

 

ʈʠʩʫʥʦʢ 246 ï ʆʰʠʙʢʘ ʧʨʠ ʚʚʦʜʝ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ  
ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʧʝʨʝʤʝʥʥʦʡ ʚ çʥʦʨʤʘʣʴʥʳʡè ʨʝʞʠʤ (ʪ.ʝ. ʚʳʚʝʩʪʠ ʠʟ ʨʝʞʠʤʘ 
çʌʦʨʩʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷè), ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʩʚʦʙʦʜʠʪʴ ʟʥʘʯʝʥʠʝè, 
ʚʳʜʝʣʝʥʥʫʶ ʢʨʘʩʥʳʤ ʥʘ ʨʠʩ. 247. 

 

ʈʠʩʫʥʦʢ 247 ï ɺʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ ʤʘʥʠʧʫʣʷʮʠʡ ʩʦ ʟʥʘʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʦʡ 

ʇʨʠʤʝʯʘʥʠʝ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩ.89 ï 91) ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ 
ʦʪʣʘʜʢʠ ʚ ʪʝʢʫʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʉʈʠʆ.  
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8.3.2. ʆʪʣʘʜʢʘ FBD ʜʠʘʛʨʘʤʤ 

ɺʦ ʚʨʝʤʷ ʦʪʣʘʜʢʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ 
ʤʦʜʫʣʝʡ ʥʘʧʠʩʘʥʦ ʥʘ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʘʭ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʪʴ ʠʟʤʝʥʝʥʠʷ ʚʩʝʭ 
ʟʥʘʯʝʥʠʡ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠ ʚʥʦʩʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʷʤʦ ʥʘ ʥʝʡ. ɺ ʩʣʫʯʘʝ 
ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʟʘʧʫʩʢʘ ʨʝʞʠʤʘ ʦʪʣʘʜʢʠ (ʥʘ ʨʠʩ. 248 ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ) ʜʣʷ 
ʵʢʟʝʤʧʣʷʨʘ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʦʜʥʦʤ ʠʟ ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ, ʦʪʢʨʦʝʪʩʷ 
ʚʢʣʘʜʢʘ ʩ ʧʘʥʝʣʴʶ ʜʠʘʛʨʘʤʤʳ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ. 

 

ʈʠʩʫʥʦʢ 248 ï ʇʘʥʝʣʴ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʝʢʪʘ 

ɺ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ FBD ʜʠʘʛʨʘʤʤʳ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʭʦʜʥʳʝ 
ʠ ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ (ʩ ʧʦʤʦʱʴʶ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ, ʢʦʪʦʨʳʝ 
ʚʳʟʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʧʦ ʩʦʝʜʠʥʝʥʠʶ) ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʙʣʦʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʦʤ ʚʠʜʝʪʴ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ ʚʭʦʜʘʭ ʠ ʚʳʭʦʜʘʭ 
ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 249). 

 

ʈʠʩʫʥʦʢ 249 ï ʇʨʠʤʝʨ ʦʪʣʘʜʢʠ FBD ʜʠʘʛʨʘʤʤʳ 

ʀʟʤʝʥʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ ʚʳʜʝʣʷʶʪʩʷ ʩʠʥʠʤ ʮʚʝʪʦʤ. ʇʦʩʣʝ 
ʚʳʙʦʨʘ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ çʆʩʚʦʙʦʜʠʪʴ ʟʥʘʯʝʥʠʝè ʟʥʘʯʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪʩʷ  

ʚ ʪʦ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʣʦʛʠʢʠ ʠ ʘʣʛʦʨʠʪʤʘ ʜʘʥʥʦʛʦ 
ʤʦʜʫʣʷ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ, ʘ ʩʦʝʜʠʥʝʥʠʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʪʘʥʦʚʷʪʩʷ ʠʩʭʦʜʥʦʛʦ ʮʚʝʪʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʇʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʇʃʂ (ʢʥʦʧʢʦʡ çSTOPè), ʜʣʷ ʚʥʝʩʝʥʠ ̫
ʠʩʧʨʘʚʣʝʥʠʡ ʚ ʧʨʦʝʢʪ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʢʨʳʪʴ ʦʢʥʦ ʦʪʣʘʜʢʠ (ʥʘʧʨʠʤʝʨ, 
çconfig . resource 1. instance 0è). ʇʨʘʚʢʠ ʚ ʧʨʦʝʢʪ ʚʥʦʩʷʪʩʷ ʚ ʦʢʥʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, çprogram 0è, çʩonfig . resource 1è, çʇʨʦʝʢʪè).   
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8.3.3. ʆʪʣʘʜʢʘ LD ʜʠʘʛʨʘʤʤʳ 

ʆʪʣʘʜʢʘ LD ʜʠʘʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʦʪʣʘʜʢʝ FBD ʜʠʘʛʨʘʤʤʳ. 
ɼʣʷ ʚʳʟʦʚʘ, ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ (ʨʠʩ. 250), ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʞʝʣʘʝʤʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʥʪʘʢʪʘ ʠʣʠ ʢʘʪʫʰʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʧʨʘʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʠ. 

 

ʈʠʩʫʥʦʢ 250 ï ʆʪʣʘʜʢʘ LD ʜʠʘʛʨʘʤʤʳ, ʬʦʨʩʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ 

ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛ (ʨʠʩ.251), ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʧʝʨʝʢʣʶʯʠʪʴ ʟʥʘʯʝʥʠʝ ʪʠʧʘ 
BOOL: TRUE ï ʢʦʥʪʘʢʪ çONè, FALSE ï ʢʦʥʪʘʢʪ çOFFè. 

 

ʈʠʩʫʥʦʢ 251 ï ʆʪʣʘʜʢʘ LD ʜʠʘʛʨʘʤʤʳ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚ ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ, ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ, ʢʦʥʪʘʢʪʘ çIN2è 
(ʨʠʩ.252), ʚ ʟʥʘʯʝʥʠʝ TRUE ʢʘʪʫʰʢʘ çOUT1è ʧʨʠʥʷʣʘ ʟʥʘʯʝʥʠʝ TRUE,  
ʪ.ʢ. ʜʘʥʥʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʠʟʘʮʠʶ çʃʦʛʠʯʝʩʢʦʛʦ ʀʃʀè ʜʣʷ çIN1è ʠ 
çIN2è. 
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ʈʠʩʫʥʦʢ 252 ï ʆʪʣʘʜʢʘ LD ʜʠʘʛʨʘʤʤʳ, ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʢʣʶʯʝʥʠʷ 

8.3.4. ʆʪʣʘʜʢʘ SFC ʜʠʘʛʨʘʤʤʳ 

ʆʪʣʘʜʢʘ SFC ʜʠʘʛʨʘʤʤʳ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʦʛʠʯʥʦ ʦʪʣʘʜʢʝ ʜʠʘʛʨʘʤʤ FBD  
ʠ LD. ʉ ʧʦʤʦʱʴʶ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ (ʨʠʩ. 253), ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʘʢʪʠʚʥʦʩʪʴ ʜʣʷ ʰʘʛʦʚ ʠ ʧʝʨʝʭʦʜʦʚ. 

 

ʈʠʩʫʥʦʢ 253 ï ʇʨʠʤʝʨ ʦʪʣʘʜʢʠ SFC ʜʠʘʛʨʘʤʤʳ 

ʅʘ ʨʠʩ. 254 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ (ʧʦʩʣʝ ʚʳʙʦʨʘ 
çʋʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝè, ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛ) TRUE ʜʣʷ ʰʘʛʘ çfirstStepè. 
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ʈʠʩʫʥʦʢ 254 ï ʇʨʠʤʝʨ ʦʪʣʘʜʢʠ SFC ʜʠʘʛʨʘʤʤʳ 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʷ ʰʘʛʘ ʚ TRUE ʩ ʧʦʤʦʱʴʶ ʨʝʞʠʤʘ ʦʪʣʘʜʢʠ, ʰʘʛ 
ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ. ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʧʦ ʨʠʩ. , ʪ.ʢ. ʰʘʛ çfirstStepè 
ʩʪʘʣ ʘʢʪʠʚʥʳʤ, ʙʣʦʢ ʜʝʡʩʪʚʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʥʠʤ, ʪʘʢ ʞʝ ʩʪʘʣ ʘʢʪʠʚʥʳʤ 
(ʚʳʜʝʣʝʥ ʟʝʣʸʥʳʤ ʮʚʝʪʦʤ), ʘ ʜʝʡʩʪʚʠʝ ʚʥʫʪʨʠ ʥʝʛʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ: çcount  := 

count  + 1 ;è ʩʪʘʣʦ ʚʳʧʦʣʥʷʪʴʩʷ.  

 

ʈʠʩʫʥʦʢ 255 ï ʇʨʠʤʝʨ ʦʪʣʘʜʢʠ SFC ʜʠʘʛʨʘʤʤʳ 

ʊʘʢ ʢʘʢ ʢʚʘʣʠʬʠʢʘʪʦʨ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ ï N, ʪʦ ʦʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ ʪʝʭ 
ʧʦʨ, ʧʦʢʘ ʰʘʛ ʘʢʪʠʚʝʥ. 
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8.3.5. ʇʦʰʘʛʦʚʘʷ ʦʪʣʘʜʢʘ 

ɺ ʧʨʦʛʨʘʤʤʝ ʉʈʠʆ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ ʧʨʦʝʢʪʘ ʜʣʷ 
ʷʟʳʢʘ ST. ʇʨʠ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʝ ʦʪʣʘʜʢʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʧ. 8.3.1 ʜʦʣʞʥʘ ʙʳʪʴ 
ʦʪʢʣʶʯʝʥʘ. ɼʣʷ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ ʚ ʨʝʜʘʢʪʦʨʝ ʷʟʳʢʘ ST ʥʝʦʙʭʦʜʠʤʦ  
ʩ ʧʦʤʦʱʴʶ ʣʝʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ (ʚrʜʝʣʝʥ rʢʨʘʩʥʳʤ ʥʘ 
ʨʠʩ.256). 

 

ʈʠʩʫʥʦʢ 256 ï ʊʦʯʢʠ ʦʩʪʘʥʦʚʘ ʧʨʦʛʨʘʤʤʳ 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʩʦʙʨʘʪʴ ʧʨʦʝʢʪ ʠ ʟʘʧʫʩʪʠʪʴ ʝʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. ʅʘʞʘʪʴ ʢʥʦʧʢʫ 
çɺʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫè ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʙʦʪʳ ʩ ʧʨʦʝʢʪʦʤ, 
ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩ. 257: 

 

ʈʠʩʫʥʦʢ 257 ï ɺʢʣʶʯʝʥʠʝ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ 

ɺʳʧʦʣʥʝʥʠʝ ʙʫʜʝʪ ʦʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʝʨʚʦʡ ʪʦʯʢʝ ʦʩʪʘʥʦʚʘ. ɼʘʣʝʝ ʨʘʙʦʪʘ 
ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʥʘʞʘʪʠ ʁʦʜʥʦʤ ʠʟ ʢʥʦʧʦʢ:  

ï ɺʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ; 

ï ʇʨʦʜʦʣʞʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ ʜʦ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ;  

ï ʇʨʦʜʦʣʞʠʪʴ ʧʦʰʘʛʦʚʫʶ ʦʪʣʘʜʢʫ ʜʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ.  

ʕʪʠ ʢʥʦʧʢʠ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩ.258: 
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ʈʠʩʫʥʦʢ 258 ï ʂʥʦʧʢʠ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʪʣʘʜʦʯʥʫʶ ʢʦʥʩʦʣʴ, ʨʠʩ.259. 

 

ʈʠʩʫʥʦʢ 259 ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ 

ɺ ʨʝʞʠʤʝ ʧʦʰʘʛʦʚʦʡ ʦʪʣʘʜʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ 
ʧʨʦʛʨʘʤʤʳ ʣʠʙʦ ʜʦ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ ʦʩʪʘʥʦʚʘ, ʣʠʙʦ ʜʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʠ ʢʦʜʘ 
ʧʨʦʛʨʘʤʤʳ. ɺ ʢʦʥʩʦʣʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʝʡ ʪʦʯʢʝ 
ʦʩʪʘʥʦʚʘ, ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʙʘʟʦʚʳʭ ʪʠʧʦʚ. 

8.3.6. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 

ʉʈʠʆ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚ 
ʨʝʞʠʤʝ ʦʪʣʘʜʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʚʳʚʦʜ ʛʨʘʬʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ST, ʚ 
ʢʦʪʦʨʦʡ ʧʝʨʝʤʝʥʥʘʷ value  ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʠʥʫʩʦʠʜʝ (ʨʠʩ 260). 

 

ʈʠʩʫʥʦʢ 260 ï ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ST 
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ɼʣʷ ʚʳʚʦʜʘ ʛʨʘʬʠʢʘ, ʚ ʧʘʥʝʣʠ çʆʪʣʘʜʯʠʢè ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ, 
ʚʳʜʝʣʝʥʥʫʶ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩ.261. 

 

ʈʠʩʫʥʦʢ 261 ï ʂʥʦʧʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 

ʇʦʷʚʠʪʩʷ ʛʨʘʬʠʢ ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 
ʚʦ ʚʨʝʤʝʥʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʦʢʥʘ ʦʪʣʘʜʯʠʢʘ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ, 
ʚʳʜʝʣʝʥʥʫʶ ʢʨʘʩʥʳʤ (ʨʠʩ.262). 

 

ʈʠʩʫʥʦʢ 262 ï ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 
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9. ʇɽʈɽʏɽʅʔ ʉʉʓʃʆʏʅʓʍ ɼʆʂʋʄɽʅʊʆɺ 

1. ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʨʘʙʦʪʫ: çʉʦʟʜʘʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʤʝʡʩʪʚʘ ɹʘʛʝʪè, 
ʰʠʬʨ çʇʇ ʇʆ ʇʃʂ ɹʘʛʝʪè. 

2. ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ ʩʪʘʥʜʘʨʪʘ IEC 61131-3 ʜʣʷ ʇʃʂ ʩʝʤʝʡʩʪʚʘ ʉʄ1820ʄ. ʈʫʢʦʚʦʜʩʪʚʦ 
ʧʨʦʛʨʘʤʤʠʩʪʘ - ʃʗʖʀ.00540-01 33 01. 

3. ʉʠ - ʢʦʤʧʠʣʷʪʦʨ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ɹʘʛʝʪ 3.3 
(ʉʂʈɺ ɹʘʛʝʪ 3.3). ʈʫʢʦʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʘ - ʖʂʉʋ.90977-01 33 01. 

4. ʇʨʦʛʨʘʤʤʥʦʝ ʠʟʜʝʣʠʝ çʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ɹʘʛʝʪ 2.7è 
(ʆʉ ʈɺ ɹʘʛʝʪ 2.7). ʆʧʠʩʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ. 

5. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: https://beremiz.org/ 

6. ʇʨʦʛʨʘʤʤʘ çʂʦʥʬʠʛʫʨʘʪʦʨ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ 
ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ɹʘʛʝʪ-ʇʃʂ1è (ʂʦʥʬʠʛʫʨʘʪʦʨ ɹʘʛʝʪ-ʇʃʂ1) 
ʈʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ ʖʂʉʋ.91238-01 34 01. 

7. ʇʃʂ çɹɸɻɽʊ-ʇʃʂ1è ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʖʂʉʋ.421457.002ʈʕ 

 

https://beremiz.org/
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ)  

ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ 

ɸ.1 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʉʈʠʆ ʜʣʷ Linux Astra SE  

ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʢʘʪʘʣʦʛ / opt / niisi / srio . ɼʣʷ 

ʫʩʪʘʥʦʚʢʠ ʪʨʝʙʫʶʪʩʷ ʧʨʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʦʥʣʘʡʥ-ʜʦʩʪʫʧ ʢ ʦʬʠʮʠʘʣʴʥʳʤ 
ʨʝʧʦʟʠʪʦʨʠʷʤ ʆʉ Linux Astra. 

ʀʩʧʦʣʥʷʝʤʳʤ ʬʘʡʣʦʤ ʷʚʣʷʝʪʩʷ / opt / niisi / srio / Beremiz / bagetide . sh .  ɺ 

ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ ʩʦʟʜʘʸʪʩʷ ʬʘʡʣ-ʩʩʳʣʢʘ ʥʘ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 
BagetIDE . ʆʥʘ ʜʦʩʪʫʧʥʘ ʚ ʤʝʥʶ çʇʫʩʢè ʚ ʨʘʟʜʝʣʝ çʇʨʦʯʠʝè, ʘ ʪʘʢʞʝ ʚ ʧʦʠʩʢʝ. 

ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ: 

1) ʆʙʥʦʚʠʪʴ ʨʝʧʦʟʠʪʦʨʠʠ Astra Linux: 

ï ʦʪʢʨʳʪʴ ʬʘʡʣ / etc / apt / sources . list  ʩ ʧʨʘʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ: 

sudo nano /etc/apt/sources.list  

ï ʫʙʝʜʠʪʩʷ, ʯʪʦ ʨʝʧʦʟʠʪʦʨʠʠ ʠʟ ʩʧʠʩʢʘ ʥʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʬʘʡʣʝ ʠ ʯʪʦ 
ʦʥʠ ʥʝ ʟʘʢʦʤʤʝʥʪʠʨʦʚʘʥʳ (ʚ ʥʘʯʘʣʝ ʩʪʨʦʢʠ ʥʝ ʩʪʦʠʪ ʩʠʤʚʦʣ ʨʝʰʸʪʢʠ #): 

deb https://download.astralinux.ru/astra/stable/1.7_x86 -

64/repository - main/ 1.7_x86 - 64 main contrib non - free  

deb https://download.astralinux.ru/astra/stable/1.7_x86 -

64/repository - update/ 1.7_x86 - 64 main contrib non - free  

deb https://download.astralinux.ru/astra/stable/1.7_x86 -

64/repository - base/ 1.7_x86 - 64 main contrib non - free  

ï ʜʦʙʘʚʠʪʴ ʠʭ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 

ï  ʟʘʢʦʤʤʝʥʪʠʨʦʚʘʪʴ: 

#deb cdrom[OS Astra Linux 1.7.5 1.7_x86 - 64 DVD ]/ 1.7_x86 -

64/ 1.7_x86 - 64 contrib main non - free  

ï cʦʭʨʘʥʠʪʴ ʬʘʡʣ sources.list ; 

ï ʦʙʥʦʚʠʪʴ ʨʝʧʦʟʠʪʦʨʠʠ ʢʦʤʘʥʜʘʤʠ: 

$sudo su  

#apt update  

2) ʋʩʪʘʥʦʚʠʪ ɹçʋʩʪʘʥʦʚʱʠʢ ʧʘʢʝʪʦʚ Python (PIP)è ʢʦʤʘʥʜʘʤʠ: 

$sudo su  
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#curl https://bootstrap.pypa.io/pip/2.7/get - pip.py -- output 

get - pip.py  

#python 2 get - pip . py  

3) ʈʘʩʧʘʢʦʚʘʪʴ ʘʨʭʠʚʥʳʡ ʬʘʡʣ ʉʈʠʆ ʚ ʨʘʙʦʯʠʡ ʢʘʪʘʣʦʛ. 

ï ʩʢʦʧʠʨʦʚʘʪʴ ʬʘʡʣ srio <ʚʝʨ>.zip  ʚ ʨʘʙʦʯʠʡ ʢʘʪʘʣʦʛ. 

ï ʚʚʝʩʪʠ ʢʦʤʘʥʜʫ: 

unzip  srio <ʚʝʨ>.zip  

ɻʜʝ:  

ï <ʚʝʨ> - ʚʝʨʩʠʷ ʉʈʠʆ; 

ï ʨʘʙʦʯʠʡ ʢʘʪʘʣʦʛ ï ʢʘʪʘʣʦʛ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʕɺʄ, ʠʟ 
ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʉʈʠʆ. 

4) ʋʩʪʘʥʦʚʠʪ ɹʉʈʠʆ: 

ï ʧʝʨʝʡʪʠ ʚ ʧʦʜʢʘʪʘʣʦʛ astra: 

cd ./astra'  

ï ʚʚʝʩʪʠ ʢʦʤʘʥʜʳ ʫʩʪʘʥʦʚʢʠ:  

$sudo su  

#dpkg - i *.deb  

#apt -- fix - broken install  

#cd /opt/niisi/srio/Beremiz  

#./ install . sh   

#./ bagetide . sh  

ʇʨʠʤʝʯʘʥʠʝ: ʥʘʟʚʘʥʠʷ ʨʝʧʦʟʠʪʦʨʠʝʚ ʠ ʢʦʤʘʥʜʳ ʧʨʠʚʝʜʝʥʳ ʜʣʷ Astra Linux SE 
1.7.5. ʚʝʨʩʠʠ çʆʨʝʣè. 

ɸ.1 ʋʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʉʈʠʆ ʜʣʷ ʆʉ Linux Fedora  

 ʋʩʪʘʥʦʚʢʘ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʢʘʪʘʣʦʛ / opt / niisi / srio . ɼʣʷ 

ʫʩʪʘʥʦʚʢʠ ʪʨʝʙʫʶʪʩʷ ʧʨʘʚʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

 ʀʩʧʦʣʥʷʝʤʳʤ ʬʘʡʣʦʤ ʷʚʣʷʝʪʩʷ / opt / niisi / srio / Beremiz / bagetide . sh .  ɺ 

ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ ʩʦʟʜʘʸʪʩʷ ʬʘʡʣ-ʩʩʳʣʢʘ ʥʘ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 
BagetIDE (ʜʣʷ ʦʙʦʣʦʯʢʠ Gnome). ʆʥʘ ʜʦʩʪʫʧʥʘ ʚ ʤʝʥʶ çʆʙʟʦʨè ð ʚ ʧʦʠʩʢʝ ʠʣʠ ʧʨʠ 
ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʇʦʢʘʟʘʪʴ ʧʨʠʣʦʞʝʥʠʷè ʥʘ ʥʠʞʥʝʡ ʧʘʥʝʣʠ. 

ʇʦʨʷʜʦʢ ʫʩʪʘʥʦʚʢʠ: 

1) ʉʤʦʥʪʠʨʦʚʘʪʴ ʧʨʠʚʦʜ ʯʪʝʥʠʷ ʢʦʤʧʘʢʪ-ʜʠʩʢʦʚ:  

 sudo mount /dev/sr0 /media  

2) ʇʝʨʝʡʪʠ ʚ ʢʘʪʘʣʦʛ: cd  / media /91292 - 01 12 01/ fedora  

3) ɺʚʝʩʪʠ ʢʦʤʘʥʜʫ ʫʩʪʘʥʦʚʢʠ: sudo  yum localinstall  - y *. rpm 
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ʇʈʀʃʆɾɽʅʀɽ ɹ  

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

 ʌʦʨʤʘʪ ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ 

ʌʘʡʣ ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʪʣʘʜʢʠ (ʪʨʘʩʩʦʡ) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʦ ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ 
ʧʨʦʝʢʪʘ: ç/tmp / Beremiz _<XXXXX>/ <ʠʤ_̫ʧʨʦʝʢʪʘ>/ build /è (ʛʜʝ: <XXXXX> ï 

ʩʣʫʯʘʡʥʳʝ ʩʠʤʚʦʣʳ). ʀʤʷ ʬʘʡʣʘ ʠʤʝʝʪ ʚʠʜ: <ʚʨʝʤʝʥʥʘʷ_ʤʝʪʢʘ>.json  (ʥʘʧʨʠʤʝʨ: 

2022 - 04- 19T13:35:47.826858. json ). 

 ʌʘʡʣ ʩ ʧʨʦʪʦʢʦʣʦʤ ʦʪʣʘʜʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʬʦʨʤʘʪʝ JSON. ʌʘʡʣ ʩʦʩʪʦʠʪ ʠʟ 
ʟʘʛʦʣʦʚʢʘ ʠ ʤʘʩʩʠʚʘ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʩʩ.   

JSONïʩʭʝʤʘ ʟʘʛʦʣʦʚʢʘ: 

{  

  "$schema": "http://json - schema.org/draft - 04/schema#",  

  "type": "object",  

  "properties": {  

    "variables": {  

      "type": "array",  

      "items": [  

        {  

          "type": "string"  

        }  

      ]  

    }  

  },  

  "required": [  

    "variables"  

  ]  

}  

 
ʇʨʠʤʝʨ ʟʘʛʦʣʦʚʢʘ: 

{  

    "variables": [  

        "CONFIG.RESOURCE1.PLC_TASK_INSTANCE.COUNTERST0.CNT" 

    ]  

}  

 

JSONïʩʭʝʤʘ ʤʘʩʩʠʚʘ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʩʩ: 

{  

  "$schema": "http://json - schema.org/draft - 04/schema#",  

  "type": "object",  

  "properties": {  

    "tick": {  

      "type": "integer"  

    },  

    "values": {  

      "type": "array",  
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      "items": [  

        {  

          "type": "string"  

        }  

      ]  

    },  

    "breakpoints": {  

      "type": "array",  

      "items": [  

        {  

          "type": "object",  

          "properties": {  

            "line": {  

              "type": "string"  

            },  

            "values": {  

              "type": "array",  

              "items": [  

                {  

                  "type": "string"  

                }  

              ]  

            }  

          },  

          "required": [  

            "line",  

            "values"  

          ]  

        },  

        {  

          "type": "object",  

          "properties": {  

            "line": {  

              "type": "string"  

            },  

            "values": {  

              "type": "array",  

              "items": [  

                {  

                  "type": "string"  

                }  

              ]  

            }  

          },  

          "required": [  

            "line",  

            "values"  

          ]  

        }  

      ]  

    }  

  },  

  "required": [  

    "tick",  

    "values"  

  ]  

}  
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ʇʨʠʤʝʨ ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ ˉ1. ɿʘʛʦʣʦʚʦʢ ʠ ʤʘʩʩʠʚ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʩʩ ʜʣʷ 
ʧʝʨʝʤʝʥʥʳʭ CounterST 0. OUT ʠ CounterFBD 0. OUT.  ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 2 ʪʠʢʘ. 

{  

    "variables": [  

        "CONFIG.RESOURCE1.PLC_TASK_INSTANCE.COUNTERST0.OUT", 

        "CONFIG.RESOURCE1.PLC_TASK_INSTANCE.COUNTERFBD0.OUT" 

    ]  

}  

[  

    {  

        "tick": 1,  

        "values": [  

            "1",  

            "1"  

        ]  

    }  

]  

[  

    {  

        "tick": 2,  

        "values": [  

            "2",  

            "2"  

        ]  

    }  

]  

ʇʨʠʤʝʨ ʧʨʦʪʦʢʦʣʘ ʦʪʣʘʜʢʠ ˉ2. ɿʘʛʦʣʦʚʦʢ ʠ ʤʘʩʩʠʚ ʧʦʣʫʯʝʥʥʳʭ ʪʨʘʩʩ ʜʣʷ 
ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ COUNTERST0. CNT, ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʩʥʷʪʠʷ ʪʨʘʩʩ: 

{  

    "variables": [  

        "CONFIG.RESOURCE1.PLC_TASK_INSTANCE.COUNTERST0.CNT" 

    ]  

}  

[  

    {  

        "tick": 2,  

        "values": [  

            "12"  

        ],  

        "breakpoints": [  

            {  

                "line": "BP2 -  fin",  

                "values": [  

                    "12"  

                ]  

            },  

            {  

                "line": "BP1 -  start",  

                "values": [  

                    "7"  

                ]  

            }  

        ]  

    }  

]  



191 

ʈʉʂʖ.20507-01 33 01 

ʇʈʀʃʆɾɽʅʀɽ ɺ  

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ)  

ʇʨʠʤʝʨ ʧʣʘʛʠʥʘ ʜʣʷ ʤʦʜʫʣʷ MLCP  

ʇʣʘʛʠʥ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʉʈʠʆ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʥʘ ʷʟʳʢʝ 
Python, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʢʦʨʨʝʢʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘʩʪʨʦʝʢ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ, ʠ ʬʘʡʣʘ-ʰʘʙʣʦʥʘ ʥʘ ʷʟʳʢʝ ʉʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʛʝʥʝʨʠʨʫʝʪʩʷ 
ʠʪʦʛʦʚʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʧʦʜʣʝʞʘʱʠʡ ʢʦʤʧʠʣʷʮʠʠ ʠ ʚʢʣʶʯʝʥʠʶ ʚ ʩʦʩʪʘʚ 
ʠʪʦʛʦʚʦʛʦ ʦʙʨʘʟʘ ʉʇʆ ʇʃʂ. 

ʏʪʦʙʳ ʉʈʠʆ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʣʘ ʠ ʧʦʜʢʣʶʯʠʣʘ ʧʣʘʛʠʥ, ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʜʢʣʶʯʠʪʴ ʝʛʦ ʚ ʬʘʡʣʝ: / opt / niisi / srio / Beremiz / ide / bagetide . py  ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʟʘʧʠʩʠ ʚ ʤʘʩʩʠʚ beremiz _features . catalog  (ʨʠʩ. ɺ.1).  

 

ʈʠʩʫʥʦʢ ɺ.1. ʇʦʜʢʣʶʯʝʥʠʝ ʧʣʘʛʠʥʘ ʤʦʜʫʣʷ MLCP. 

ʇʝʨʚʦʝ ʧʦʣʝ ʟʘʧʠʩʠ óMLCPô ð ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʟʣʘ ʚ ʜʝʨʝʚʝ ʧʨʦʝʢʪʘ ʉʈʠʆ, 
ʟʘʪʝʤ ʠʜʫʪ ʢʨʘʪʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʚʳʧʘʜʘʶʱʠʭ ʧʦʜʩʢʘʟʢʘʭ ʠ 
ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʣʘʛʠʥʘ, ʧʦʩʣʝʜʥʠʡ ʧʘʨʘʤʝʪʨ ð Python ʧʘʢʝʪ ʠ ʠʤʷ ʢʣʘʩʩʘ 
ʨʝʘʣʠʟʫʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣ ʧʣʘʛʠʥʘ.  

ʀʩʭʦʜʥʳʡ ʪʝʢʩʪ ʧʣʘʛʠʥʘ mlcp . py  ʠ ʬʘʡʣʘ-ʰʘʙʣʦʥʘ ʥʘ ʷʟʳʢʝ ʉʠ mlcp _node . c  

ʥʘʭʦʜʷʪʩʷ ʚ ʢʘʪʘʣʦʛʝ: / opt / niisi / srio / Beremiz / ide / baget / modules / mlcp .  

ɺ ʧʣʘʛʠʥʝ ʧʦʜʢʣʶʯʝʥʳ ʤʦʜʫʣʠ ConfigTreeNode  ʠ PLCController  (ʨʠʩ. ɺ.2).  

 

ʈʠʩʫʥʦʢ ɺ.2. ʇʦʜʢʣʶʯʝʥʠʝ ʤʦʜʫʣʝʡ ConfigTreeNode  ʠ PLCController .  
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ɹʘʟʦʚʳʡ ʢʣʘʩʩ ʧʣʘʛʠʥʘ mlcp _node  ʥʘʩʣʝʜʫʝʪʩʷ ʦʪ ʙʘʟʦʚʦʛʦ ʢʣʘʩʩʘ object . 

ʂʣʘʩʩ ʦʙʷʟʘʥ ʩʦʜʝʨʞʘʪʴ ʘʪʨʠʙʫʪ XSD, ʩʦʜʝʨʞʘʱʠʡ ʩʭʝʤʫ XML. ʕʪʘ ʩʭʝʤʘ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʈʠʆ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʤʦʜʫʣʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ (ʨʠʩ. ɺ.3)  

 

ʈʠʩʫʥʦʢ ɺ.3. ʂʣʘʩʩ mlcp _node , ʘʪʨʠʙʫʪ XSD, ʩʭʝʤʘ XML. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʫʟʝʣ mlcp _node  ʥʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʠʟ ʷʟʳʢʦʚ ʄʕʂ, ʚʩʝ ʪʝʛʠ ʦʙʲʷʚʣʷʶʪʩʷ ʚ ʜʦʯʝʨʥʠʭ ʫʟʣʘʭ. 
ʇʦʵʪʦʤʫ ʦʙʲʷʚʣʝʥ ʘʪʨʠʙʫʪ CTNChildrenTypes , ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʘʩʩʝ, 

ʨʝʘʣʠʟʫʶʱʝʤ ʜʦʯʝʨʥʠʡ ʫʟʝʣ (ʩʤ. ʨʠʩ. ɺ.3). 

ʂʣʘʩʩ mlcp _tag  ʠʤʝʝʪ ʪʘʢʞʝ ʘʪʨʠʙʫʪ XSD (ʨʠʩ. ɺ.4): 

 

ʈʠʩʫʥʦʢ ɺ.4. ɸʪʨʠʙʫʪ XSD ʢʣʘʩʩʘ mlcp _tag .  
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ʋʟʝʣ mlcp _tag  ʦʧʠʩʳʚʘʝʪ ʧʝʨʝʤʝʥʥʳʝ, ʜʦʩʪʫʧʥʳʝ ʠʟ ʩʨʝʜʳ ʉʈʠʆ. ɼʣʷ ɻʪʦʛʦ 

ʨʝʘʣʠʟʦʚʘʥ ʤʝʪʦʜ GetVariableLocationTree  (ʨʠʩ. ɺ.5).   

ʄʝʪʦʜ Generate _Declaration  ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʚ mlcp _tag  ʝʛʦ 

ʜʦʙʘʚʠʣʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʛʝʥʝʨʘʮʠʠ ʦʙʲʷʚʣʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ (ʨʠʩ. ɺ.5).  

 

ʈʠʩʫʥʦʢ ɺ.5. ʄʝʪʦʜ r GetVariableLocationTree , Generate_Declaration, 

CTNGenerate_C  ʫʟʣʘ mlcp_tag .  

ʂʘʞʜʳʡ ʫʟʝʣ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʝʪʦʜ CTNGenerate _C, ʢʦʪʦʨʳʡ 

ʚʳʟʳʚʘʝʪʩʷ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʉʠ ʢʦʜʘ ʫʟʣʘ. ʋʟʣʳ mlcp _tag  ʥʝ ʠʤʝʶʪ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʜʘ, ʧʦʵʪʦʤʫ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ ʚʦʟʚʨʘʱʘʝʪ ʧʫʩʪʫʶ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 
ɺ.5). 

 

ʈʠʩʫʥʦʢ ɺ.6. ʄʝʪʦʜ CTNGenerate_C.  
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʣʘʩʩ mlcp _node  ʨʝʘʣʠʟʫʝʪ ʧʦʣʥʦʮʝʥʥʳʡ CTNGenerate _C 

(ʨʠʩ. ɺ.6). 

 

 
  é 
 

 

ʈʠʩʫʥʦʢ ɺ.6. ʄʝʪʦʜ CTNGenerate _C ʢʣʘʩʩʘ mlcp _node .  

 
ʄʝʪʦʜ DoGenerate  ʨʘʟʤʝʱʘʝʪ ʦʙʲʷʚʣʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʬʘʡʣʘʭ-ʰʘʙʣʦʥʘʭ 

ʥʘ ʷʟʳʢʝ ʉʠ (mlcp _node.ʩ). ʀʭ ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʡ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʷʚʣʝʥʳ ʬʫʥʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣ. ɺ.1. 

ʊʘʙʣʠʮʘ ɺ.1 ʆʙʷʟʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʬʘʡʣʘ-ʰʘʙʣʦʥʘ.  

 ̄ ʌʫʥʢʮʠʷ ʆʧʠʩʘʥʠʝ 

1 
int __init_%(locstr)s (int argc, 

char **argv)  
ɺʳʟʳʚʘʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ ʧʨʠ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʦʜʫʣʷ. 

2 int __cleanup_%(locstr)s()  
ɺʳʟʳʚʘʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ ʧʨʠ 

ʜʢʠʥʠʮʠʘʣʠʟʘʮʠʠ ʤʦʜʫʣʷ. 

3 void __publish_%(locstr)s ()  
ɺʳʟʳʚʘʝʪʩʷ ʢʘʞʜʳʡ ʮʠʢʣ 

ʠʩʧʦʣʥʝʥʠʷ. 

 

ʀʪʦʛʦʚʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʥʘ ʷʟʳʢʝ ʉʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ 
ʢʘʪʘʣʦʛʝ ʧʨʦʝʢʪʘ: ç/tmp / Beremiz _<XXXXX>/<ʠʤʷ_ʧʨʦʝʢʪʘ>/build / MLCP_0. cè (ʛʜʝ: 

<XXXXX> ï ʩʣʫʯʘʡʥʳʝ ʩʠʤʚʦʣʳ).  
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ʇʈʀʃʆɾɽʅʀɽ ɻ  

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

 ʉʦʦʙʱʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʚ ʉʈʠʆ ʚʳʧʦʣʥʷʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʤ. ʧ.6. ʅʝʢʦʪʦʨʳʝ ʩʦʦʙʱʝʥʠʷ, ʚʳʚʦʜʠʤʳʝ ʯʝʨʝʟ ʦʪʣʘʜʦʯʥʫʶ 
ʢʦʥʩʦʣʴ, ʩʣʫʞʝʙʥʳʡ ʪʝʨʤʠʥʘʣ USB ʠ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. ɻ.1  

 
ʊʘʙʣʠʮʘ ɻ.1 ʉʦʦʙʱʝʥʠʷ ʦ ʟʘʧʫʩʢʝ ʧʨʦʝʢʪʘ ʥʘ ɹʘʛʝʪ-ʇʃʂ 

 

ˉ ʉʦʦʙʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ 

1 ʇʦʜʢʣʶʯʘʝʤʩʷ ʢ <IP -ʘʜʨʝʩ>:<ʧʦʨʪ>   

 

ɻʜʝ:  

<IP -ʘʜʨʝʩ>: ʘʜʨʝʩ ɹʘʛʝʪ-ʇʃʂ, 

ʥʘʧʨʠʤʝʨ, 10.0.0.20 

<ʧʦʨʪ>: ʧʦʨʪ, ʥʘʧʨʠʤʝʨ, 443 

ʅʘʯʘʣʦ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦ 

ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ çʃʦʛʠʥè (ʩʤ. 

ʧ.8.2.3 )  ʠʣʠ ʢʥʦʧʢʠ 

çɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ 

ʥʘ ʇʃʂè (ʩʤ.ʧ.8.2.5 ).  

2 ɺʭʦʜ ʫʩʧʝʰʝʥ ʋʩʧʝʰʥʘ  ̫ ʘʚʪʦʨʠʟʘʮʠ ̫

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʥʘʞʘʪʠ ʁ

ʢʥʦʧʢʠ çʃʦʛʠʥè (ʩʤ. 

ʧ.8.2.3 ).  

3 ʉʙʦʨʢʘ ʟʘʧʫʱʝʥʘ ʚ <ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ 

ʧʨʦʝʢʪʘ>  

 

ɻʜʝ:  

<ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ ʧʨʦʝʢʪʘ> -   

ʢʘʪʘʣʦʛ ʥʘ ʜʠʩʢʝ ʀʕɺʄ: 

/ tmp / Beremiz _<XXXXX>/ <ʠʤ_̫ʧʨʦʝʢʪʘ> 

<XXXXX> -  ʩʣʫʯʘʡʥʳʝ ʩʠʤʚʦʣʳ;  

<ʠʤʷ_ʧʨʦʝʢʪʘ> -  ʠʤʷ ʧʨʦʝʢʪʘ. 

ʅʘʯʘʣʦ ʩʙʦʨʢʠ (ʢʦʤʧʠʣʷʮʠʠ) 

ʧʨʦʝʢʪʘ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ 

çʉʙʦʨʢʘ ʧʨʦʝʢʪʘ ʚ ʜʠʨʝʢʪʦʨʠʠ 

ʩʙʦʨʢʠè (ʩʤ.ʧ.8.1.2 ) , ʠʣʠ 

ʢʥʦʧʢʠ çɿʘʛʨʫʟʠʪʴ ʠ 

ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂè 

(ʩʤ.ʧ.8.2.5 ) .  

 

ɼʘʣʝʝ ʚʳʚʦʜʷʪʩʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ 

ʭʦʜʝ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʦ 

ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʢʘʭ ʠʣʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʭ. 
4 ʉʙʦʨʢʘ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ. ʉʙʦʨʢʘ (ʢʦʤʧʠʣʷʮʠʷ) ʧʨʦʝʢʪʘ 

ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ çʉʙʦʨʢʘ 

ʧʨʦʝʢʪʘ ʚ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠè 

(ʩʤ.ʧ.8.1.2 ), ʠʣʠ ʢʥʦʧʢʠ 

çɿʘʛʨʫʟʠʪʴ ʠ ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ 

ʥʘ ʇʃʂè (ʩʤ.ʧ.8.2.5 ), ʧʨʦʰʣʘ 

ʫʩʧʝʰʥʦ. 

5 ʇʦʜʢʣʶʯʘʝʤʩʷ ʢ <IP -ʘʜʨʝʩ>:<ʧʦʨʪ>  ɺʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʘʚʪʦʨʠʟʘʮʠʷ ʥʘ ʇʃʂ ʧʦʩʣʝ 

ʩʙʦʨʢʠ (ʢʦʤʧʠʣʷʮʠʠ) ʧʨʦʝʢʪʘ. 

6 ʆʙʨʘʟ ʫʩʧʝʰʥʦ ʦʪʧʨʘʚʣʝʥ ʥʘ ʇʃʂ ʆʙʨʘʟ ʟʘʛʨʫʞʝʥ ʚ ʆɿʋ ɹʘʛʝʪ-

ʇʃʂ.  

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ 

ʮʝʣʝʚʦʤʫ ʇʃʂ (ʩʤ. ʧ.8.2.6 )  
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7 JSONRPC connecting to URI: 

JSONRPC://<IP -ʘʜʨʝʩ>:< ʧʦʨʪ1> 

 

ɻʜʝ:  

<IP -ʘʜʨʝʩ>: ʘʜʨʝʩ ɹʘʛʝʪ-ʇʃʂ, 

ʥʘʧʨʠʤʝʨ, 10.0.0.20 

<ʧʦʨʪ1>: ʧʦʨʪ, ʥʘʧʨʠʤʝʨ, 1234 

ʇʦʜʢʣʶʯʝʥʠʝ ʩʨʝʜʩʪʚ ʦʪʣʘʜʢʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʢ ɹʘʛʝʪ-ʇʃʂ 

(ʩʤ. ʧ.6.5.1 ).  

 

8 ʇʦʩʣʝʜʥʷʷ ʩʙʦʨʢʘ ʧʨʦʝʢʪʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʚ ʮʝʣʝʚʦʤ ʇʃʂ. 

ʉʦʙʨʘʥʥʳʡ ʧʨʦʝʢʪ ʩʦʚʧʘʜʘʝʪ ʩ 

ʟʘʛʨʫʞʝʥʥʳʤ ʚ ʇʃʂ. 

9 ʆʪʣʘʜʯʠʢ ʛʦʪʦʚ ɺ ʩʦʙʨʘʥʥʳʡ ʧʨʦʝʢʪ ʚʢʣʶʯʝʥʳ 

ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ. 

ʇʨʦʝʢʪ ʟʘʛʨʫʞʝʥ ʚ ʆɿʋ ʠ ʛʦʪʦʚ 

ʢ ʟʘʧʫʩʢʫ. 

10 ʇʃʂ ʟʘʧʫʩʢʘʝʪʩʷ ʉʦʦʙʱʝʥʠʝ ʦ ʟʘʧʫʩʢʝ ʧʨʦʝʢʪʘ 

ʥʘ ʇʃʂ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ 

çɿʘʧʫʩʪʠʪʴ ʇʃʂè (ʩʤ. ʧ.8.2.7 )  

 
ʊʘʙʣʠʮʘ ɻ.2 ʉʦʦʙʱʝʥʠʷ ʦ ʟʘʧʫʩʢʝ ʧʨʦʝʢʪʘ ʜʣʷ ʮʝʣʠ çsimulationè (ʉʉ ʀʕɺʄ) 

 

ˉ ʉʦʦʙʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ 

1 ʋʜʘʣʷʝʤ ʩʪʘʨʳʝ ʬʘʡʣʳ 

ʉʯʠʪʘʝʤ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ ʧʨʦʝʢʪʘ <ʧʫʪʴ 

ʢ ʧʨʦʝʢʪʫ> 

ɻʦʪʦʚʦ 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʩʙʦʨʢʝ ʧʨʦʝʢʪʘ 

2 ɿʘʧʫʩʢ ʩʠʤʫʣʷʪʦʨʘ ɿʘʧʫʩʢ ʩʠʤʫʣʷʪʦʨʘ(ʉʉ ʀʕɺʄ) 

3 [PLC]:Waiting for connections...  ʇʨʦʝʢʪ ʩʪʘʨʪʦʚʘʣ ʠ ʦʞʠʜʘʝʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠʤʫʣʷʪʦʨʫ (ʉʉ 

ʀʕɺʄ) (ʩʤ. ʧ. 8.2.6 ).  

4 JSONRPC connecting to URI: 

JSONRPC://127.0.0.1:1234  

 

ʇʦʜʢʣʶʯʝʥʠʝ ʩʨʝʜʩʪʚ ʦʪʣʘʜʢʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʢ ʉʉ ʀʕɺʄ  

(ʩʤ. ʧ.6.5.1 ).  

 ɻʜʝ: 

127.0.0.1: IP -ʘʜʨʝʩ 

ʉʉ ʀʕɺʄ; 

1234: ʧʦʨʪ. 

5 ʇʦʩʣʝʜʥʷʷ ʩʙʦʨʢʘ ʧʨʦʝʢʪʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʚ ʮʝʣʝʚʦʤ ʇʃʂ. 

ʉʦʙʨʘʥʥʳʡ ʧʨʦʝʢʪ ʩʦʚʧʘʜʘʝʪ ʩ 

ʟʘʛʨʫʞʝʥʥʳʤ ʚ ʇʃʂ. 

6 ʆʪʣʘʜʯʠʢ ʛʦʪʦʚ ɺ ʩʦʙʨʘʥʥʳʡ ʧʨʦʝʢʪ ʚʢʣʶʯʝʥʳ 

ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ. 

ʇʨʦʝʢʪ ʟʘʛʨʫʞʝʥ ʚ ʆɿʋ ʠ ʛʦʪʦʚ 

ʢ ʟʘʧʫʩʢʫ. 

7 ʇʦʩʣʝʜʥʷʷ ʩʙʦʨʢʘ ʧʨʦʝʢʪʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʚ ʮʝʣʝʚʦʤ ʇʃʂ. 

ʉʦʙʨʘʥʥʳʡ ʧʨʦʝʢʪ ʩʦʚʧʘʜʘʝʪ ʩ 

ʟʘʛʨʫʞʝʥʥʳʤ ʚ ʇʃʂ. 

8 ʆʪʣʘʜʯʠʢ ʛʦʪʦʚ ɺ ʩʦʙʨʘʥʥʳʡ ʧʨʦʝʢʪ ʚʢʣʶʯʝʥʳ 

ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ. 

ʇʨʦʝʢʪ ʟʘʛʨʫʞʝʥ ʚ ʆɿʋ ʠ ʛʦʪʦʚ 

ʢ ʟʘʧʫʩʢʫ. 

9 ʇʃʂ ʟʘʧʫʩʢʘʝʪʩʷ ʉʦʦʙʱʝʥʠʝ ʦ ʟʘʧʫʩʢʝ ʧʨʦʝʢʪʘ 

ʥʘ ʩʠʤʫʣʷʪʦʨʝ (ʉʉ ʀʕɺʄ) ʧʦ 

ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ çɿʘʧʫʩʪʠʪʴ 

ʇʃʂè (ʩʤ. ʧ.8.2.7 )  
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10 <ʜʘʪʘ> <ʚʨʝʤʷ> [LOG_INFO] ʇʃʂ ʟʘʧʫʱʝʥ 

ɻʜʝ:  

<ʜʘʪʘ>: ʩʠʩʪʝʤʥʘʷ ʜʘʪʘ; 

<ʚʨʝʤʷ>: ʩʠʩʪʝʤʥʦʝ ʚʨʝʤʷ. 

ɿʘʧʫʩʢ ʧʨʦʝʢʪʘ ʥʘ ʩʠʤʫʣʷʪʦʨʝ 

(ʉʉ ʀʕɺʄ) ʧʦʩʣʝ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ çɿʘʧʫʩʪʠʪʴ ʇʃʂè (ʩʤ. 

ʧ.8.2.7 )  

11 ʇʃʂ ʦʩʪʘʥʦʚʣʝʥ ʆʩʪʘʥʦʚʢʘ ʧʨʦʝʢʪʘ ʥʘ 

ʩʠʤʫʣʷʪʦʨʝ (ʉʉ ʀʕɺʄ) ʧʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʩʪʘʥʦʚʠʪʴ 

ʟʘʧʫʱʝʥʥʳʡ ʇʃʂè (ʩʤ. ʧ.8.2.8 )  

 

 

ʊʘʙʣʠʮʘ ɻ.3 ʉʦʦʙʱʝʥʠʷ ʦ ʢʦʤʘʥʜʘʭ ʫʧʨʘʚʣʝʥʠʷ 
 

ˉ ʉʦʦʙʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ 

1 ʆʪʧʨʘʚʣʝʥʘ ʢʦʤʘʥʜʘ ʧʝʨʝʟʘʛʨʫʟʢʠ ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʪʧʨʘʚʢʝ ʢʦʤʘʥʜʳ 

ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʦ ʥʘʞʘʪʠʶ 

ʢʥʦʧʢʠ çʇʝʨʝʟʘʛʨʫʟʢʘè (ʩʤ. 

ʧ.8.2.11 )  

2 ʆʪʧʨʘʚʣʝʥʘ ʢʦʤʘʥʜʘ ʧʝʨʝʟʘʛʨʫʟʢʠ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ 

ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʪʧʨʘʚʢʝ ʢʦʤʘʥʜʳ 

ʧʝʨʝʟʘʛʨʫʟʢʠ ʧʦ ʥʘʞʘʪʠʶ 

ʢʥʦʧʢʠ çʇʝʨʝʟʘʛʨʫʟʢʘ ʇʃʂ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟè (ʩʤ. 

ʧ.8.2.12 )  

3 ʆʯʠʩʪʢʘ ʜʠʨʝʢʪʦʨʠʠ ʩʙʦʨʢʠ ʅʘʞʘʪʘ ʢʥʦʧʢʘ çʆʯʠʩʪʠʪʴ 

ʜʠʨʝʢʪʦʨʠʶ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘè 

(ʩʤ. ʧ.8.1.1 )  

4 ʋʜʘʣʷʝʤ ʩʪʘʨʳʝ ʬʘʡʣʳ  

ʉʯʠʪʘʝʤ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ ʧʨʦʝʢʪʘ <ʧʫʪʴ 

ʢ ʧʨʦʝʢʪʫ>  

ɻʦʪʦʚʦ 

ʉʦʦʙʱʝʥʠʷ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ 

çɿʘʛʨʫʟʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂè, ʚ 

ʇɿʋ (ʩʤ. ʧ. 8.2.4 ).  

5 ʉʪʘʪʫʩ: <ʢʦʜ> 

ɿʘʧʫʱʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ: <ʪʝʭʥ.> 

ʄʦʜʫʣʠ: <N> 

ʊʠʧ ʤʦʜʫʣʷ: <ʪʠʧ>, <ʠʥʬʦ>  

 
ɻʜʝ:  

<ʢʦʜ>:   ʢʦʜ ʩʪʘʪʫʩʘ; 

<ʪʝʭʥ.>: True  ʠʣʠ False ;  

<N>:     ʯʠʩʣʦ ʤʦʜʫʣʝʡ ʋʉʆ; 

<ʪʠʧ>:   ʪʠʧ ʤʦʜʫʣʷ ʋʉʆ; 

<ʠʥʬʦ>:  ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʦʜʫʣʝ ʋʉʆ: 

         ʘʜʨʝʩ, ʩʪʘʪʫʩ, ʩʣʦʚʦ 

         ʦʰʠʙʦʢ, ʚʝʨʩʠʷ ʧʨʦʰʠʚʢʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʪʘʪʫʩ ʇʃʂ (ʩʤ. 

ʧ.8.2.19 )  

ʂʦʜ ʩʪʘʪʫʩʘ=0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʪʩʫʪʩʪʚʠʶ ʦʰʠʙʦʢ.  
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ʊʘʙʣʠʮʘ ɻ.4 ʉʦʦʙʱʝʥʠʷ ʦ ʩʙʦʨʢʝ ʧʨʦʛʨʘʤʤʳ. 

 

ˉ ʉʦʦʙʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ 

1 ʉʙʦʨʢʘ ʟʘʧʫʱʝʥʘ ʚ <ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ 

ʧʨʦʝʢʪʘ>  

 

ɻʜʝ:  

<ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ ʧʨʦʝʢʪʘ> -   

ʢʘʪʘʣʦʛ ʥʘ ʜʠʩʢʝ ʀʕɺʄ: 

/ tmp / Beremiz _<XXXXX>/<ʠʤʷ_ʧʨʦʝʢʪʘ> 

<XXXXX> -  ʩʣʫʯʘʡʥʳʝ ʩʠʤʚʦʣʳ; 

<ʠʤʷ_ʧʨʦʝʢʪʘ> -  ʠʤʷ ʧʨʦʝʢʪʘ. 

ʅʘʯʘʣʦ ʩʙʦʨʢʠ (ʢʦʤʧʠʣʷʮʠʠ) 

ʧʨʦʝʢʪʘ ʧʦ ʥʘʞʘʪʠʶ ʢʥʦʧʢʠ 

çʉʙʦʨʢʘ ʧʨʦʝʢʪʘ ʚ ʜʠʨʝʢʪʦʨʠʠ 

ʩʙʦʨʢʠè (ʩʤ.ʧ.8.1.2 ), ʠʣʠ 

ʢʥʦʧʢʠ çɿʘʛʨʫʟʠʪʴ ʠ 

ʟʘʧʫʩʪʠʪʴ ʦʙʨʘʟ ʥʘ ʇʃʂè 

(ʩʤ.ʧ.8.2.5 ).  

 

ɼʘʣʝʝ ʚʳʚʦʜʷʪʩʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ 

ʭʦʜʝ ʩʙʦʨʢʠ ʧʨʦʝʢʪʘ, ʦ 

ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʢʘʭ ʠʣʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʭ. 
2 (ʇʨʠʤʝʨ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʦʦʙʱʝʥʠʡ:) 

ɻʝʥʝʨʘʮʠʷ ʄʕʂ- 61131 ST/ IL / SFC ʢʦʜʘ 

ʇʃʂ... 

    Collecting data types  

    Collecting POUs  

    Generate Data Type datatype0  

    Generate Config(s)  

    Generate POU program0  

ʂʦʤʧʠʣʷʮʠʷ ʄʕʂ-ʧʨʦʛʨʘʤʤʳ ʚ C-ʢʦʜ... 

ʕʢʩʧʦʨʪ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ... 

C-ʢʦʜ ʫʩʧʝʰʥʦ ʩʛʝʥʝʨʠʨʦʚʘʥ. 

ɿʘʧʫʱʝʥʘ ʛʝʥʝʨʘʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ JSON 

 

ʇʨʠʤʝʨ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʩʦʦʙʱʝʥʠʡ ʦ ʭʦʜʝ ʩʙʦʨʢʠ 

ʧʨʦʝʢʪʘ. 

 

ɼʘʣʝʝ ʚʳʚʦʜʷʪʩʷ ʩʦʦʙʱʝʥʠʷ 

ʢʦʤʧʠʣʷʪʦʨʘ. 
 

3 (ʇʨʠʤʝʨ ʩʦʦʙʱʝʥʠʡ ʢʦʤʧʠʣʷʪʦʨʘ :) 

   [ MD5] < md5_ʩʫʤʤʘ> 

ʇʃʂ: 

   [CC]  plc_main.c - > plc_main.o  

   [CC]  plc_debugger.c - > plc_debugger.o  

    <é> 

   [ CD] <ʚʨʝʤʝʥʥʳʡ ʢʘʪʘʣʦʛ ʧʨʦʝʢʪʘ> 

   [ SH]   bash  "./ m_bin . sh "  

   <é> 

bgtm27 -gcc <é> 

   <é> 

rm - f oc2000bsp.bin oc2000  

bgtm27 -gcc <é> -o oc2000 <é> 

bgtm27 - objcopy <é> - g oc2000 oc2000bsp.bin  

   <é> 

   [ DONE ]  

 

ɻʜʝ:  

<é> -  ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʧʘʨʘʤʝʪʨʳ; 

ʇʨʠʤʝʨ ʩʦʦʙʱʝʥʠʡ 

ʢʦʤʧʠʣʷʪʦʨʘ.  

4 ʉʙʦʨʢʘ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ. ʉʙʦʨʢʘ (ʢʦʤʧʠʣʷʮʠʷ) ʧʨʦʝʢʪʘ 

ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ. 
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ʊʘʙʣʠʮʘ ɻ.5 ʉʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ 
 

ˉ ʉʦʦʙʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ 

1 ʆʰʠʙʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ɺʚʝʜʝʥʳ ʥʝʧʨʘʚʠʣʴʥʳʝ ʣʦʛʠʥ ʠ 

ʧʘʨʦʣʴ ʧʨʠ ʘʚʪʦʨʠʟʘʮʠʠ (ʩʤ. 

ʧ.8.2.3 ), ʣʠʙʦ ʥʝʚʝʨʥʦ 

ʥʘʩʪʨʦʝʥʘ ʩʚʷʟʴ ʩ ʇʃʂ (ʩʤ. 

ʧ.8.2.2 ).  

2 ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʥʝʜʦʩʪʫʧʥʘ ʚ ʪʝʢʫʱʝʤ 

ʨʝʞʠʤʝ ʇʃʂ. ʇʦʞʘʣʫʡʩʪʘ, ʧʝʨʝʟʘʛʨʫʟʠʪʝʩʴ 

ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ. 

ɹʳʣʘ ʥʘʞʘʪʘ ʢʥʦʧʢʘ, ʜʦʩʪʫʧʥʘʷ 

ʪʦʣʴʢʦ ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʝ (ʩʤ. 

ʧ.8.2.12 ). ʊʨʝʙʫʝʪʩʷ 

ʧʝʨʝʟʘʛʨʫʟʢʘ ʚ ʵʪʦʪ ʦʙʨʘʟ. 

3 ɺ ʩʦʝʜʠʥʝʥʠʠ ʦʪʢʘʟʘʥʦ. ɺʦʟʤʦʞʥʦ, ʥʘ ʇʃʂ 

ʟʘʧʫʱʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ ʠʣʠ ʙʦʝʚʦʡ 

ʦʙʨʘʟ ʝʱʝ ʥʝ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʥ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ ʥʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ. 

ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʧʨʦʝʢʪʘ ʚ ʆɿʋ 

ɹʘʛʝʪ-ʇʃʂ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʜʣʷ 

ʝʛʦ ʩʪʘʨʪʘ (ʩʤ. ʧ.8.2.7 ).  
4 ʊʝʢʫʱʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʚ ʮʝʣʝʚʦʤ ʇʃʂ. 

ʈʘʙʦʪʘ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ! 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʟʘʛʨʫʞʘʝʤʳʡ ʧʨʦʝʢʪ ʥʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʛʨʫʞʝʥʥʳʤ ʚ 

ʇʃʂ. 

5 ʅʝ ʤʦʛʫ ʧʦʣʫʯʠʪʴ ʩʪʘʪʫʩ ʇʃʂ ʅʝ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʩʪʘʪʫʩ 

ʇʃʂ. (ʩʤ. ʧ.8.2.19 )  

 

ʊʘʙʣʠʮʘ ɻ.6 ʉʦʦʙʱʝʥʠʷ, ʚʳʚʦʜʠʤʳʝ ʚ ʩʣʫʞʝʙʥʳʡ USB-ʪʝʨʤʠʥʘʣ 
 

ˉ ʉʦʦʙʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ 

1 CRC ok 

open bus as 10  

starting threads  

ʇʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ɹʘʛʝʪ-ʇʃʂ 

ʩʪʘʨʪʦʚʘʣ (ʩʤ.ʧ.8.2.7 ), ʠ 

ʛʦʪʦʚ ʢ ʟʘʛʨʫʟʢʝ ʦʙʨʘʟʘ ʆʉʈɺ 

ʠ ʢ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʧʦ ʢʥʦʧʢʝ çʃʦʛʠʥè. 

2 [PLC]:Waiting for connectionsé ʇʨʦʝʢʪ ʩʪʘʨʪʦʚʘʣ ʠ ʦʞʠʜʘʝʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʮʝʣʝʚʦʤʫ ʇʃʂ 

(ʩʤ. ʧ. 8.2.6 ).  
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ʀʟʤ. 

ʅʦʤʝʨʘ ʣʠʩʪʦʚ (ʩʪʨʘʥʠʮ) ɺʩʝʛʦ ʣʠʩʪʦʚ 
(ʩʪʨʘʥʠʮ)  
ʚ ʜʦʢʫʤʝʥʪʝ 

ʅʦʤʝʨ ʜʦʢʫʤʝʥʪʘ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʠʟʤʝʥʸʥʥʳʭ ʟʘʤʝʥʸʥʥʳʭ ʥʦʚʳʭ ʘʥʥʫʣʠʨʦʚʘʥʥʳʭ 

2 - ʚʩʝ - - - ʖʂʉʋ.ʅ033-2024 ɹʫʭʪʝʝʚʘ 25.09.24 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         


