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1  ʅʘʟʥʘʯʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ 
 
 
ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤ r

ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʂ202ʈ (ʚ ʜʘʣʴʥʝʡʰʝʤ 
ï ʇʃʂ ʂ202ʈ). 

 
ɺ ʨʫʢʦʚʦʜʩʪʚʝ ʧʨʠʚʝʜʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤ r

ʠʥʬʦʨʤʘʮʠʷ: 
 

 ʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤ ʤʦʜʫʣʝ ʉʈ59.16; 
 

 ʦ ʤʦʜʫʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʉʈ52.15-02 ʠ ʉʈ52.16-02, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘ- 
      ʮʠʠ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʥʳʤ ʙʣʦʢʦʤ ʠ ʙʣʦʢʦʤ ʨʘʩʰʠʨʝʥʠʷ; 

 

 ʦ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤ rʫʧʨʘʚʣʝʥʠʷ; 
 

 ʜʘʥ  rʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʩʪʨʦʝʥʠ ʁʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤ.r  
 
ɼʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʦ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʢʦʥʪʨʦʣʣʝʨʘʭ.  
 
 

1.1  ʆʙʣʘʩʪ ɹʧʨʠʤʝʥʝʥʠʷ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷè 
 

ʉʧʨʦʩ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 
ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʜʣʠʪʝʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

 

 ʚ ʤʝʪʘʣʣʫʨʛʠʠ ï ʫʧʨʘʚʣʝʥʠʝ ʜʦʤʝʥʥʳʤʠ, ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʧʝʯʘʤʠ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʟʣʠʚʢʦʡ 
ʩʪʘʣʠ; 

 

 ʚ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʨʘʙʦʪʝ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʨʝʜʘʭ; 
 

 ʦʙʲʝʢʪ rʩ ʞʝʩʪʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 

 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʜʣʠʪʝʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ;   
 

 ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʝ ʦʙʲʝʢʪʳ (ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ, ʫʜʘʣʝʥʥʳʝ ʧʫʥʢʪʳ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ); 
 

 ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ ʚ ʤʝʪʨʦʧʦʣʠʪʝʥʘʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ; 
 

 ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʰʘʭʪ, ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ ʠ ʜʨ. 
 

 

ʆʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʚ ʀʥʪʝʨʥʝʪʝ 
 
ʂʨʦʤʝ ʥʘʰʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ɺʘʤ ʥʘʰʠ ʟʥʘʥʠʷ ʚ ʨʝʞʠʤʝ online ʚ ʀʥʪʝʨʥʝʪʝ ʧʦ 

ʘʜʨʝʩʫ www.ao-constar.com, www.ao-constar.com.ua.  
 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
 
ɺ ɺʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʪʘʢʞʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ ʏɸʆ 

çʂʆʅʉʊɸʈè, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ɺʘʤ ʧʦʤʦʱʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʟʝʨʚʠʨʫʝʤʳʭ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʇʃʂ ʂ202ʈ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʘʰʠʤʠ ʟʘʜʘʯʘʤʠ. 

http://www/
http://www/
http://www.ao-constar.com/
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2  ʆʙʟʦʨ ʧʨʦʜʫʢʪʘ ʇʃʂ ʂ202ʈ 
 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʏɸʆ çʂʆʅʉʊɸʈè ʧʨʝʜʣʘʛʘʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʘ ʙʘʟʝ ʇʃʂ ʂ202ʈ ʠ ʩʠʩʪʝʤʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʇʃʂ ʂ202..  

 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʰʠʨʦʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʣʦʢʘʣʴ-

ʥʦʡ ʩʝʪʴʶ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʠʩʪʝʤʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʢʨʘ-
ʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ ʨʝʟʝʨʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʝʟ 
ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘ-
ʥʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʇʃʂ ʂ202ʈ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤ rʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʚʳʰʝʥʥʦʡ ʥʘʜʝʞ-
ʥʦʩʪʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ - ɸʉʋ ʊʇ ʇʅ) ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʜʝʞʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʩʪʦʠʤʦʩʪʴ 
ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

 
 

2.1  ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 
 

ɺʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, 
ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʥʝʧʨʝʨʳʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

 
ɺ ʇʃʂ ʂ202ʈ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (çHot Standbyè), ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʚʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʷ ʉʈ59.16 (ʚʝʜʫʱʠʡ ʠ ʨʝʟʝʨʚʥʳʡ) ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɼʘʥʥʳʝ 
ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʮʠʢʣʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʚʝʜʫʱʝʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʚ ʨʝʟʝʨʚʥʳʡ 
ʧʦ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ.  

 
ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʨʝʟʝʨʚʠʨʫʝʤʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʝʡ ʉʈ59.16 ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʇʃʂ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʩ çʛʦʨʷʯʠʤè ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʜʘʥʥʳʭ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʘʤʳʝ 
ʨʘʟʥʳʝ ʩʪʫʧʝʥʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 

 
ʇʃʂ ʂ202ʈ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʫʪʝʤ 

ʟʘʤʝʱʝʥʠʷ çʚʝʜʫʱʝʛʦè ʙʣʦʢʘ çʨʝʟʝʨʚʥʳʤè ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ çʚʝʜʫʱʝʤè ʠ 
ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʝʩʧʝʨʝʙʦʡʥʦ.  

 
ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʝʩʧʝʨʝʙʦʡʥʳʡ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʜʚʘ ʧʨʝʠʤʫʱʝʩʪʚʘ: 
 

 ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʢʘʢ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʙʳʯʥʦʡ ʩʠʩʪʝʤʳ; 
 

 ʦʪʧʘʜʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʧʦʚʪʦʨʥʳʡ ʟʘʧʫʩʢ ʩʠʩʪʝʤʳ. 
 

ɸʉʋ ʊʇ ʇʅ ʧʦʩʪʨʦʝʥʘ ʥʘ ʙʘʟʝ ʜʚʫʭ ʠʜʝʥʪʠʯʥʳʭ ʙʣʦʢʦʚ ï çɸè ʠ çɺè, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. 

 
ɺ ʩʦʩʪʘʚ ʙʣʦʢʦʚ çɸè ʠ çɺè ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʚʭʦʜʠʪ ɹ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣɹ 

ʉʈ59.16 (ʚ ʜʘʣʴʥʝʡʰʝʤ, ʙʣʦʢ çɸè ʠʣʠ çɺè, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ 
ʉʈ59.16, ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩʦʨʥʳʤ ʙʣʦʢʦʤ ï ʇɹ).  

 
ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ, ʥʘʟʳʚʘʶʪ çʚʝʜʫʱʠʤè (ʚ 

ʜʘʣʴʥʝʡʰʝʤ ï ɺɽɼ).  
ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʧʘʨʝ ʩ ʚʝʜʫʱʠʤ ʠ ʥʝ ʚʳʧʦʣʥʷʶʱʠʡ ʨʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʝʜʫʱʠʤ, ʥʘʟʳʚʘʶʪ çʨʝʟʝʨʚʥʳʤè (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʈɽɿ). 
 
ɺʥʠʤʘʥʠʝ:  ɹʣʦʢ çɸè ʠʣʠ ʙʣʦʢ çɺè ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ çʚʝʜʫʱʠʤè, ʪʘʢ ʠ çʨʝʟʝʨʚʥʳʤè.  
 
ʂʘʨʢʘʩ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʨʢʘʩʦʚ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʇɹ ʥʘʟʳʚʘʶʪ ʢʘʨʢʘʩʦʤ (-ʘʤʠ) ʠʣʠ ʙʣʦʢʦʤ (-

ʘʤʠ) ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ (ʚ ʜʘʣʴʥʝʡʰʝʤ - ɹɺɺ). 

http://www/
http://www/
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ɺʥʠʤʘʥʠʝ:  ʄʦʜʫʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ɹɺɺ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʝʟʝʨʚʠʨʫʶʪʩʷ, ʪ.ʢ ɹɺɺ 
ʧʦʜʯʠʥʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤʫ ʤʦʜʫʣʶ - ɺɽɼ. 

 
ɹʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʚ 

ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ.  
ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʭr ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʜʚʫʤ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ 

ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʤʦʜʫʣʠ ʙʣʦʢʦʚ çɸè ʠ 
çɺè. 

ʅʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʣʶʯ çɸè ʠʣʠ çɺè.  
 
ɺʥʠʤʘʥʠʝ: ʂʣʶʯʠ çɸè ʠ çɺè ʥʝʦʙʭʦʜʠʤ rʜʣ ̫ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʩʦʩʪʦʷʥʠʝ ʢʣʶʯʝʡ çɸè ʠ çɺè ʙʝʟʨʘʟʣʠʯʥʦʝ. 
 
ʅʘ ʣʠʮʝʚʫ  ʁʧʘʥʝʣ ɹʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚ 
ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ.   

 
ʆʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʠʩʪʝʤʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2. ʇʨʠ ʵʪʦʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ 
ʤʦʜʫʣ ɹʉʈ59.16, ʧʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2, ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʝʱʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʘʥʜʳ / ʠʥʩʪʨʫʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

 
 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ: 
 

 ʨʝʟʝʨʚʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʦʟʤʦʞʥʦ  
      ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʬʠʨʤʦʡ çʂʆʅʉʊɸʈè; 
 

 ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠ ̫ʚ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʥʝ ʠʤʝʶʱʠʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 
 

 ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠ̫ ʚʨʝʤʝʥʠ ʧʝʨʝʢʣʶʯʝʥʠʷ; 
 

 ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ;  
 

 ʧʦʣʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ; 
 

 ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʠ ʢʘʥʘʣʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚ ʙʣʦʢʘʭ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦ- 
     ʜʘ - ʚʳʚʦʜʘ; 
 

 ʟʘʛʨʫʟʢʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʤʦʜʫʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ: 

  ʧʦʦʯʝʨʝʜʥʦ; 

  ʦʜʥʦʚʨʝʤʝʥʥʦ; 

  ʠʟ çʚʝʜʫʱʝʛʦè ʚ çʨʝʟʝʨʚʥʳʡè; 
 

 ʤʝʞʧʨʦʮʝʩʩʦʨʥʘʷ ʩʚʷʟʴï (çHot Stʘndbyè -çʦʧʪʦʚʦʣʦʢʥʦè + çʤʝʜʴè) ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʧʝʮʠʘʣʠʟʠ- 
     ʨʦʚʘʥʥʳʤʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ; 
 

 ʧʦʜʢʣʶʯʝʥʠʝ ʇʃʂ  ʢ  ʩʪʘʥʜʘʨʪʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ Ethernet (ʧʨʦʪʦʢʦʣ  ʦʙʤʝʥʘ  Modbus  TCP)  ʠ 
          RS485 (ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ Modbus RTU); 
 

 ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʫʤʝʥʴʰʝ- 
     ʥʠʝʤ ʟʘʪʨʘʪ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ. 

 
ʌʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ ɺɽɼ ʠ ʈɽɿ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1.1. 
 

ʊʘʙʣʠʮʘ 2.1.1.               ʌʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʤʠ ɺɽɼ ʠ ʈɽɿ 
 

ˉ
ʧʧ 

ʌʫʥʢʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ 
ʅʘʟʥʘʯʝʥʠʝ  

ɺɽɼ ʈɽɿ 

1 ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷ + - 

2 
ɸʥʘʣʠʟ: ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʫʣʝʡ ʇʃʂ; ʩʚʷʟʠ ʩ ʈɽɿ; ʩʚʷʟʠ ʩ ʢʘʨʢʘʩʘʤʠ ʨʘʩ-
ʰʠʨʝʥʠʷ; ʩʚʷʟʠ ʩ ʘʙʦʥʝʥʪʘʤʠ Ethernet. 
ʂʦʥʪʨʦʣ ɹʩʦʩʪʦʷʥʠʷ ʈɽɿ 

+ - 

3 ʇʝʨʝʜʘʯʘ ʩʚʝʜʝʥʠʡ ʚ ʈɽɿ ʦ ʩʚʦʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ + - 

http://www/
http://www/
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ˉ
ʧʧ 

ʌʫʥʢʮʠʷ, ʚʳʧʦʣʥʷʝʤʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ 
ʅʘʟʥʘ-ʯʝʥʠʝ  

ɺɽɼ ʈɽɿ 

4 
ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫ ʩʝʙʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʦʪʢʣʶʯʘʝʪʩʷ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʠ 
ʧʝʨʝʜʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʪʥʝʨʫ 

+ - 

5 ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʦ ʩʦʩʪʦʷʥʠʠ ɺɽɼ (ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɺɽɼ) + + 

6 ʇʨʠʝʤ ʜʘʥʥʳʭ ʦʪ ɺɽɼ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ - + 

7 
ʂʦʥʪʨʦʣʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʩʚʦʝʤ ʢʘʨʢʘʩʝ ʠ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʩ ʢʘʨʢʘʩʘʤʠ 
ʨʘʩʰʠʨʝʥʠʷ 

+ + 

8 
ʇʨʠʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ ʠ ʧʝʨʝʢʣʶʯʝʥʠʝ ʩʚʦʝʛʦ ʨʝʞʠʤʘ ʥʘ ɺɽɼ (ʧʨʠ 
ʥʝʠʩʧʨʘʚʥʦʩʪʠ ɺɽɼ) 

- + 

9 ʂʦʥʪʨʦʣʴ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʮʠʢʣʘ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ + - 

10 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʥʦʛʦ ʩʙʨʦʩʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʙʦʷ ʚ ʨʘʙʦʯʝʡ 
ʧʨʦʛʨʘʤʤʝ (ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʦʨʦʞʝʚʳʤ ʪʘʡʤʝʨʦʤ) 

+ - 

 
 

2.2  ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  
 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ɺʘʤʠ ʟʘʜʘʯ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʟ ʠʤʝʶʱʝʡʩʷ ʥʦʤʝʥʢʣʘʪʫʨʳ ʤʦʜʫʣʝʡ ʪʝ ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ 
ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ɺʘʤʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ.  

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʨʦʤʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ, ɺʳ 
ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʠʤʝʶʱʠʝʩʷ ʤʦʜʫʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʏɸʆ çʂʆʅʉʊɸʈè. 

 

ʇʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʫʣʷʭ ʩʝʨʠʠ 200, ʧʨʝʜʣʘʛʘʝʤʳʭ ʏɸʆ çʂʆʅʉʊɸʈè, ɺʳ ʤʦʞʝʪʝ 
ʧʦʣʫʯʠʪʴ ʚ ʨʫʢʦʚʦʜʩʪʚʘʭ ʧʦ ʚʳʙʦʨʫ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʇʃʂ ʂ202.  

 

ɺʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʦʩʥʦʚʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʇʃʂ ʂ202ʈ, 
ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 2.2.1.  

 

ʊʘʙʣʠʮʘ 2.2.1                      ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʃʂ ʂ202ʈ 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ MCIMX357CVM5B 

ʏʘʩʪʦʪʘ, ʄɻʮ 532 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʢʦʜʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʂʙʘʡʪ 384 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʪʝʢʩʪʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʂʙʘʡʪ 576 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ, ʂʙʘʡʪ  640 (ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʘʷ) 

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 1000 ʣʦʛ. ʠʥʩʪʨʫʢʮʠʡ, ʤʩ  0,085 

 ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 1000 
ʧʦʩʣʦʚʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʤʩ 

 ʮʝʣʳʝ 0,274 

 ʜʨʦʙʥʳʝ 0,644 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 1000 ʠʥʩʪʨʫʢʮʠʡ 
(70% ʣʦʛʠʯʝʩʢʠʭ, 30% ʧʦʩʣʦʚʥʳʭ), ʤʩ 

0,142 

ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʤʝʝʪʩʷ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʢʘʩʦʚ ʨʘʩʰʠʨʝʥʠʷ 4 

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʚ ʦʜʥʦʤ 
ʙʣʦʢʝ 

4, 8, 11, 16 

ɺʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ 
ʨʝʟʝʨʚ, ʤʩ 

 ʤʠʥʠʤʘʣʴʥʦʝ ʥʝ ʙʦʣʝʝ ʩʢʘʥʘ* 

 ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ɺʨʝʤʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʊɼ ʚ ʨʝʞʠʤʝ 
çHot Standbyè 

500 ʤʢʩ /1 ʢʙʘʡʪ 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʩʚʷʟʴ ʩ ʤʦʜʫʣʷʤʠ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02, ʉʈ52.16-02 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ 
ʪʝʤʧʝʨʘʪʫʨ, 

0
ʉ 

 ʩʪʘʥʜʘʨʪʥʳʡ 5é60 

 ʨʘʩʰʠʨʝʥʥʳʡ - 40é+ 60 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2 

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
ʛʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ ʨʝʣʝʡʥʦ - ʢʦʥʪʘʢʪʥʳʭ ʩʭʝʤ LD ʠ 
ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ST (ʄʕʂ 61131-3) 

http://www/
http://www/
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʧʦ ɻʆʉʊ 14254 IP30 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 
ʤʦʜʫʣʝʡ, ʤʤ 

 ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ,    
 ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 

185 ʭ 131,5 ʭ 45 

 ʦʩʪʘʣʴʥʳʭ 185 ʭ 131,5 ʭ 30,13 

ʂʘʥʘʣʳ ʩʚʷʟʠ 

ʉʝʨʚʠʩʥʳʡ RS232, Ethernet  

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 
Ethernet, Modbus / TCP 

RS485, Modbus RTU 

ʈʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
RS485; 

 ʦʧʪʦʚʦʣʦʢʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ̫
çRS485 - ʦʧʪʦʚʦʣʦʢʥʦè 

ʄʝʞʧʨʦʮʝʩʩʦʨʥʘʷ ʩʚʷʟʴ (çHot Standbyè) RS485 + ʦʧʪʦʚʦʣʦʢʥʦ  
 

*ʦʜʥʦʨʘʟʦʚʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʈʇ 
 
 

3  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʃʂ ʂ202ʈ 
 

3.1  ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʩʪʨʦʝʥʠʝ  
 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ 
ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʧʨʠ ʟʘʤʝʥʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ 
ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɺʳ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʦ ʧʨʠʤʝʥʝʥʠʠ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ. 

 
ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʩʪʨʫʢʪʫʨʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ɺʘʤʠ ʩʠʩʪʝʤʳ. 
 
ʇʨʠ ʚʳʙʦʨʝ ʩʪʨʫʢʪʫʨʳ ɸʉʋ ʊʇ ʇʅ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʙʦʨʘ ʠ ʢʦʥʪʨʦʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʩʣʝʜʫʶʱʠʝ  
ʧʦʣʦʞʝʥʠʷ: 

 

 ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ (ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʜʘʪʯʠʢʠ ʠ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ); 
 

 ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 
 

 ʥʘʣʠʯʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 
 
ʌʫʥʢʮʠʷ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʜʚʫʤʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʤʦʜʫʣʷʤʠ 

ʉʈ59.16, ʧʨʠ ʵʪʦʤ, ʜʘʥʥʳʝ ʚʳʧʦʣʥʝʥʠ ̫ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʚʝʜʫʱʝʛʦ ʇʃʂ ʚ 
ʨʝʟʝʨʚʥʳʡ ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 
ʚʨʝʤʝʥʠ.  

 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʚ ʣʶʙʫʶ ʩʪʨʫʢʪʫʨʫ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʜʚʘ ʠʜʝʥʪʠʯʥʳʭ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʘ ï çɸè ʠ çɺè ʠ ʜʚʘ ʩʦʛʣʘʩʫʶʱʠʭ ʢʘʙʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʞʧʨʦʮʝʩʩʦʨʥʳʡ 
ʦʙʤʝʥ ʜʘʥʥʳʤʠ.  

  
ʇʃʂ ʂ202ʈ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦ ʢʦʤʧʦʥʫʝʤʳʤ ʠʟʜʝʣʠʝʤ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʦʩʪʘʚʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʢʘʨʢʘʩ ʢʦʤʧʦʥʦʚʦʯʥʳʡ. 
 ʂʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʤʦʜʫʣʝʡ ɺʳ ʤʦʞʝʪʝ ʨʘʩʩʯʠʪʘʪʴ, ʨʘʟʜʝʣʠʚ ʥʝʦʙʭʦʜʠʤʦʝ 

(ʩʫʤʤʘʨʥʦʝ) ʜʣʷ ɺʘʰʝʡ ʩʠʩʪʝʤʳ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ/ʚʳʭʦʜʥʳʭ ʮʝʧʝʡ ʥʘ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʘʥʘʣʦʚ ʚʭʦʜʥʦʛʦ/ʚʳʭʦʜʥʦʛʦ ʤʦʜʫʣʷ.  

 
ɽʩʣʠ ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ RS485, ʪʦ ɺʳ 

ʚʳʙʠʨʘʝʪʝ ʤʦʜʫʣʴ ʩʚʷʟʠ ʉʈ52.17 ʩ ʜʚʫʤʷ ʠʣʠ 4-ʤʷ ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ çRS485è.  
 
ʂʦʤʧʦʥʦʚʦʯʥʳʡ ʢʘʨʢʘʩ ɺʳ ʚʳʙʠʨʘʝʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ɺʳ 

ʩʦʙʠʨʘʝʪʝʩʴ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʝʛʦ.  
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ɺʥʠʤʘʥʠʝ: ɼʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʢʦʤʧʦʥʦʚʦʯʥʳʡ 
ʢʘʨʢʘʩ - 4, 8, 11 ʠ 16. 

 
ɺʥʠʤʘʥʠʝ: ʄʦʜʫʣʴ ʩʚʷʟʠ ʉʈ52.17 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʢʘʨʢʘʩ ʧʨʦʮʝʩʩʦʨʥʦʛʦ 

ʙʣʦʢʘ. 
 
ɽʩʣʠ ʨʘʩʩʯʠʪʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ (ʩ ʫʯʝʪʦʤ ʩʚʷʟʥʳʭ ʤʦʜʫʣʝʡ) ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʴʰʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʦʜʠʥ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʢʘʨʢʘʩ, ʪʦ 
ʩʪʨʫʢʪʫʨʘ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʫʙʣʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ (100% 
ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ), ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 
ɺ ʉʋ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3.1.1 (ʚʘʨʠʘʥʪ 1ʘ), ʥʝʪ ʢʘʨʢʘʩʦʚ ʨʘʩʰʠʨʝʥʠʷ. 100% 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨ rʉʋ 
ʚʘʨʠʘʥʪʘ 1ʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʢ ʦʙʦʠʤ ʙʣʦʢʘʤ ʉʋ ʚʥʝʰʥʠʝ ʘʙʦʥʝʥʪʳ, ʠʤʝʶʱʠʝ 
ʜʫʙʣʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳ. 

 
ɺ ʉʋ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3.1.2 (ʚʘʨʠʘʥʪ 1ʙ) ʝʩʪʴ ʢʘʨʢʘʩ r ʨʘʩʰʠʨʝʥʠʷ ʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ 100% ʜʫʙʣʠʨʦʚʘʥʠʷ, ʢʨʦʤʝ ʩʠʩʪʝʤʥʳʭ ʨʝʰʝʥʠʡ, ʪʨʝʙʫʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʨʝʰʝʥʠʷ ʠ ʚ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨ r ʉʋ ʚʘʨʠʘʥʪʘ 1ʙ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʢʣʶʯʘʪʴ ʢ ʙʣʦʢʘʤ ʉʋ 

ʜʫʙʣʠʨʦʚʘʥʥʳʝ ʘʙʦʥʝʥʪʳ 
 
ʇʨʠʤʝʨ rʜʫʙʣʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ 100% ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦ-

ʚʘʥʠʷ ʧʨʠʚʝʜʝʥ rʥʘ ʨʠʩʫʥʢʘʭ 3.1.1. (ʚʘʨʠʘʥʪ 1ʘ) ʠ 3.1.2 (ʚʘʨʠʘʥʪ 1ʙ). 
 

 
ʈʠʩʫʥʦʢ 3.1.1. ɼʫʙʣʠʨʦʚʘʥʥʘʷ ʉʋ (100% ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ) 

 ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʚʘʨʠʘʥʪ 1ʘ) 
 
ɺʥʠʤʘʥʠʝ:  ʄʦʜʫʣʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ʙʣʦʢ çɸè ʠ ʙʣʦʢ çɺè ʠ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʚ 

ʦʙʦʠʭ ʇɹ ʦʜʥʦʡ ʉʋ ʜʦʣʞʥʳ ʙʳʪʴ ʠʜʝʥʪʠʯʥʳ. 
 

http://www/
http://www/


 

9 

 

                                                                          
 ʐɹʇ çKʧʦʪʫʙʩè 
 www.  ao-constar.ʩom 

www.  ao-constar.com.ua 

 

 
ʈʠʩʫʥʦʢ 3.1.2. ɼʫʙʣʠʨʦʚʘʥʥʘʷ ʉʋ (100% ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ) 
ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʚʘʨʠʘʥʪ 1ʙ) 

 
ʇʨʠ ʚʳʙʦʨʝ ʉʋ ʩ 100% ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ʠ ʙʣʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

(ʚʘʨʠʘʥʪ 1ʙ) ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʨʢʘʩʦʚ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪ ɹʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ʠʣʠ 
ʦʧʪʦʚʦʣʦʢʥʫ. 

ʇʨʠ ʵʪʦʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʉʋ ʜʦʣʞʥʦ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʠ 
ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʩʦʠʟʤʝʨʠʤʦ ʩ ʟʘʪʨʘʪʘʤʠ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʩʠʩʪʝʤʳ ʙʝʟ ʜʫʙʣʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʘʚʘ 
ʙʣʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ.  

 
ɽʩʣʠ ʨʘʩʩʯʠʪʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ (ʩ ʫʯʝʪʦʤ ʩʚʷʟʥʳʭ ʤʦʜʫʣʝʡ) ʧʨʝʚʳʰʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʦʜʠʥ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʢʘʨʢʘʩ ʠʣʠ 
ʚʥʝʰʥʠʝ ʘʙʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʳ ʦʪ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 100 ʤ, ʪʦ ʚ 
ʩʦʩʪʘʚ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʧʦʣʥʷʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʨʢʘʩʦʚ 
ʨʘʩʰʠʨʝʥʠʷ. 

 
ʇʨʠ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʝ ʉʋ ʩʚʷʟʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 (çRS485 1ʢè) ʩ ʢʘʨʢʘʩʦʤ 

ʨʘʩʰʠʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʉʈ52.15-02 (çRS485è, 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ). 

 
ʉʪʨʫʢʪʫʨʘ ʉʋ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʠ ʢʘʥʘʣʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.1.3 (ʚʘʨʠʘʥʪ 2) 
 

ɺʥʠʤʘʥʠʝ: ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʢʘʩʦʚ ʨʘʩʰʠʨʝʥʠʷ ʚ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ 
ʫʧʨʘʚʣʝʥʠʷ ï 4, ʢʨʦʤʝ ʉʋ ʚʘʨʠʘʥʪʘ 1ʙ.  

 
ɽʩʣʠ ʚʥʝʰʥʠʝ ʘʙʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʳ ʦʪ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʙʦʣʝʝ 100 ʤ, ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʟʝʨʚʠʨʦʚʘʥʥʘʷ ʉʋ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3.1.4 (ʚʘʨʠʘʥʪ 3).  
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ʈʠʩʫʥʦʢ 3.1.3. ʉʋ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʠ ʢʘʥʘʣʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

(ʜʣʠʥʘ ʧʨʦʮʝʩʩʦʨʥʳʝ ʙʣʦʢʠ - ʚʥʝʰʥʠʝ ʘʙʦʥʝʥʪʳ ï ʜʦ 100 ʤ- ʚʘʨʠʘʥʪ 2) 
 

 
ʈʠʩʫʥʦʢ 3.1.4. ʉʋ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʠ ʢʘʥʘʣʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
(ʜʣʠʥʘ ʧʨʦʮʝʩʩʦʨʥʳʝ ʙʣʦʢʠ - ʚʥʝʰʥʠʝ ʘʙʦʥʝʥʪʳ ï ʙʦʣʝʝ 100 ʤ ï ʚʘʨʠʘʥʪ 3) 
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ʇʨʠ ʚʳʙʦʨʝ ʉʋ ʚʘʨʠʘʥʪʘ 3 ʢʘʥʘʣ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʉʈ59.16 (çRS485 1ʢè) 
ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʢʘʨʢʘʩʦʤ ʨʘʩʰʠʨʝʥʠʷ ʤʦʜʫʣ̫ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʉʈ52.16-02 (çRS485 1ʢè), 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʢʘʨʢʘʩʝ ʨʘʩʰʠʨʝʥʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ çRS485 ï ʦʧʪʦʚʦʣʦʢʥʦè - 
ʂ971. 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʦʟʥʘʯʘʝʪ ʘʙʩʦʣʶʪʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. 
 
ʉʪʨʫʢʪʫʨʘ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3.1.4 (ʚʘʨʠʘʥʪ 3), 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʞʝ ʠ ʚ ʩʣʫʯʘʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʩʪʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʉʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʛʠʙʢʦʡ, ʪʘʢ ʢʘʢ 
ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ ʤʦʞʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʦʚʩʶʜʫ ï ʜʘʞʝ ʨʷʜʦʤ ʩ ʤʦʱʥʳʤʠ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ. 

 
ɺʥʠʤʘʥʠʝ: ɺ ʙʣʦʢ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʜʦʧʫʩʢʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʣʶʙʳʝ 

ʤʦʜʫʣʠ, ʢʨʦʤʝ ʤʦʜʫʣʷ ʩʚʷʟʠ ʉʈ52.17 ʠ ʤʦʜʫʣʝʡ, ʜʣʷ ʨʘʙʦʪʳ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪʩʷ ʠʥʩʪʨʫʢʮʠʠ 
ʧʨʷʤʦʛʦ ʦʙʨʘʱʝʥʠʷ ï ʏʊʈʤ ʠ ɿʇʈʤ. 

 
ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ɸʉʋ ʊʇ ʇʅ ʦʜʥʦʠʤʝʥʥʳʝ ʢʘʥʘʣʳ ʤʦʜʫʣʝʡ ʠʟ ʩʦʩʪʘʚʘ ʦʙʦʠʭ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʦʜʥʦʤʫ ʚʥʝʰʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 
 
ɺʥʠʤʘʥʠʝ: ɼʣʷ ʦʜʥʦʡ ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʢʘʨʢʘʩʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ: 
 

 ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʋ ʚʘʨʠʘʥʪʘ 1ʙ; 
 

 ʜʚʫʭ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ. 
 
ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤʫ ʤʦʜʫʣʶ 

ʉʈ59.16, ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʶʱʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ çRS485è ʠʣʠ ʫʩʪʨʦʡʩʪʚʘ, 
ʠʤʝʶʱʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ çEthernetè. 

 
ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʘʤʠ, 

ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
 
ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʘʥʘʣʫ Ethernet: 
 

 ʢ ʜʚʫʤ ʩʝʪʝʚʳʤ ʧʣʘʪʘʤ ʇʕɺʄ ʩ ʦʜʥʠʤ IP ʘʜʨʝʩʦʤ (ʨʠʩʫʥʦʢ 3.1.5); 
 

 ʧʦʩʨʝʜʩʪʚʦʤ Switch ʢ ʨʘʟʥʳʤ ʩʝʪʝʚʳʤ ʧʣʘʪʘʤ ʩ ʨʘʟʥʳʤʠ ʘʜʨʝʩʘʤʠ ʥʝʩʢʦʣʴʢʠʭ 
ʇʕɺʄ (ʨʠʩʫʥʦʢ 3.1.6)  

 

 
ʈʠʩʫʥʦʢ 3.1.5. ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʢ ʜʚʫʤ ʢʘʥʘʣʘʤ ʇʕɺʄ ʩ ʦʜʥʠʤ IP ʘʜʨʝʩʦʤ 
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ʈʠʩʫʥʦʢ 3.1.6. ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ Switch ʢ ʨʘʟʥʳʤ 
ʩʝʪʝʚʳʤ ʧʣʘʪʘʤ ʩ ʨʘʟʥʳʤʠ ʘʜʨʝʩʘʤʠ ʥʝʩʢʦʣʴʢʠʭ ʇʕɺʄ  

 
 

3.2  ʂʦʥʩʪʨʫʢʮʠʷ  
 

ʇʃʂ ʂ202ʈ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦ ʢʦʤʧʦʥʫʝʤʳʤ ʠʟʜʝʣʠʝʤ ʩ ʧʝʨʝʤʝʥʥʳʤ ʩʦʩʪʘʚʦʤ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʤʦʥʪʘʞʥʳʭ ʚʜʚʠʞʥʳʭ ʧʣʘʪʘʭ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ 
ʢʘʨʢʘʩ ʢʦʤʧʦʥʦʚʦʯʥʳʡ (ʚ ʜʘʣʴʥʝʡʰʝʤ - ʢʘʨʢʘʩ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʤʝʨʫ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 
ʩʪʘʥʜʘʨʪʘ 3U ʧʦ ʄʕʂ 60297-3.  

 

ʂʘʨʢʘʩ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 
ʤʦʜʫʣʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʤʦʜʫʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʠʣʠ ʨʘʩʰʠʨʝʥʠʷ ʠ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʩ 
ʮʝʣʴʶ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʢʘʨʢʘʩ 
ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʚʳʙʠʨʘʝʪ ʧʦʪʨʝʙʠʪʝʣʴ ʠʟ ʨʷʜʘ: 4, 8, 11, 16.  

 

ʇʃʂ ʂ202ʈ ʵʪʦ ʦʪʢʨʳʪʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʚ ʰʢʘʬʘʭ (ʥʘʚʝʩʥʳʭ, ʥʘʧʦʣʴʥʳʭ ʩ 
ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʠʣʠ ʜʚʫʭʩʪʦʨʦʥʥʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ) ʠʣʠ ʚ ʘʧʧʘʨʘʪʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. ɼʦʩʪʫʧ ʢ ʥʠʤ 
ʜʦʣʞʝʥ ʙʳʪʴ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʶʯʘ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

 

ʄʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʇʃʂ ʂ202ʈ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, 
ʧʫʪʝʤ ʥʘʨʘʱʠʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ 
ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

 

ʄʦʜʫʣʠ (ʩ ʜʠʩʢʨʝʪʥʳʤʠ ʠʣʠ ʘʥʘʣʦʛʦʚʳʤʠ ʚʭʦʜʘʤʠ-ʚʳʭʦʜʘʤʠ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠʣʠ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ) ʚʳʙʠʨʘʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʨʦʝʢʪʝ, ʠ 
ʥʦʤʝʥʢʣʘʪʫʨʳ ʤʦʜʫʣʝʡ ʂ202 çʂʆʅʉʊɸʈè.  

 

ʉʦʩʪʘʚ ʇʃʂ ʂ202ʈ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʤʦʜʫʣʝʡ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʝʡ ï ʵʪʦ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʠ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʤʦʜʫʣʝʡ ʚ ʢʘʨʢʘʩʝ (-ʘʭ).  

 

ʈʝʟʝʨʚʠʨʫʝʤʘ  ̫ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʠʪ: 
 

 ʜʚʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʷ ʉʈ59.16 (ʦʙʷʟʘʪʝʣʴʥʦ); 

 ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 ʠʣʠ ʉʈ52.16-02 (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

 ʜʨʫʛʠʝ ʤʦʜʫʣʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʏɸʆ çʂʆʅʉʊɸʈè (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 
 

ɺ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʤʦʜʫʣʷʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ çʦʩʥʦʚʫè 
ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʘʰʝʡ ʬʠʨʤʦʡ: ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ  
ʤʦʜʫʣʴ ʉʈ59.16, ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ - ʉʈ52.15-02 ʠ ʉʈ52.16-02.  

 

ʅʘ ʣʠʮʝʚʳʝ ʧʘʥʝʣʠ ʤʦʜʫʣʝʡ ʇʃʂ ʂ202ʈ ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʳ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ 
ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʘʥʘʣʦʚ ʤʦʜʫʣʝʡ. 

 

ʅʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʳ ʜʣʷ 
ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ: 
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 ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ (ɻʆʊ, ʆʇʈ, ʆɺɺ ʠ ʆʈʀ); 

 ʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤ r(ɺɽɼ, ʈɽɿ, ʉɺ); 

 ʟʘ ʩʦʚʧʘʜʝʥʠʝʤ ʨʘʙʦʯʠʭ ʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʛʨʘʤʤ (ʆʈ). 
 
ʊʘʢʞʝ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʥʘʭʦʜʷʪʩʷ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʝʞʠʤʦʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ (ʪʫʤʙʣʝʨ çʇʆɼʂʃè, ʢʥʦʧʢʠ - çʆʊʂʃè, çɿɸɻʈè ʠ ʢʣʶʯ çɸ / ɺè). 
 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.2.1. 

 
 

ʈʠʩʫʥʦʢ 3.2.1. ɺʥʝʰʥʠʡ ʚʠʜ ʦʜʥʦʛʦ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ 
 

ʅʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 ʠ ʉʈ52.16-02 ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʳ 
ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ: 

 

 ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʘʙʦʪʳ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ɻʆʊ, ʆʇʈ ʠ ʆɺɺ); 

 ʟʘ ʥʘʣʠʯʠʝʤ ʦʙʤʝʥʘ ʩ ʘʙʦʥʝʥʪʘʤʠ (ʇʈɼ, ʇʈʄ ï ʧʦʢʘʥʘʣʴʥʦ - ʧʝʨʝʜʘʯʘ/ʧʨʠʝʤ ʜʘʥʥʳʭ). 
ɺʥʝʰʥʠʡ ʚʠʜ ɹɺɺ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.2.2. 
 

 

 

ʈʠʩʫʥʦʢ 3.2.2. ɺʥʝʰʥʠʡ ʚʠʜ ʦʜʥʦʛʦ ɹɺɺ 
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ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢ ʢʦʥʪʘʢʪʘʤ ʩʲʝʤʥʳʭ ʚʠʥʪʦʚʳʭ ʢʣʝʤʤʥʠʢʦʚ, 
ʨʘʩʧʦʣʦʞʝʥʥr ʭ ʥʘ ʣʠʮʝʚʳʭ ʧʘʥʝʣʷʭ ʤʦʜʫʣʝʡ.  

 

ʄʦʜʫʣʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ (ʜʠʩʢʨʝʪʥʳʝ) ʩʝʨʠʠ 200 ʚʳʧʫʩʢʘʶʪʩʷ ʩ ʨʘʟʲʝʤʘʤʠ ʚʥʝʰʥʠʭ 
ʧʦʜʢʣʶʯʝʥʠʡ ʜʚʫʭ ʪʠʧʦʚ: 

 

 ʨʘʟʲʝʤ ʪʠʧʘ MSTB 2,5 ʬʠʨʤʳ PHOENIX CONTACT, ʩʧʦʩʦʙ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʜʚʦʜʠʤʳʭ ʧʨʦʚʦʜʦʚ  
     ï çʧʦʜ ʚʠʥʪè, ʩʝʯʝʥʠʝ ʧʦʜʚʦʜʠʤʦʛʦ ʧʨʦʚʦʜʘ ï 0,08 é2,5 ʤʤ

2
; 

 ʨʘʟʲʝʤ ʪʠʧʘ B2L 3,5 ʬʠʨʤʳ  Weidmuller, ʩʧʦʩʦʙ  ʧʦʜʢʣʶʯʝʥʠʠ ʧʦʜʚʦʜʠʤʳʭ ʧʨʦʚʦʜʦʚ ï çʧʦʜ ʟʘ- 
      ʞʠʤè, ʩʝʯʝʥʠʝ ʧʦʜʚʦʜʠʤʦʛʦ ʧʨʦʚʦʜʘ ï ʜʦ 1 ʤʤ

2
. 

 

ɺʥʝʰʥʠʝ ʮʝʧʠ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʩʝʨʠʠ 200 ʧʦʜʚʦʜʷʪʩʷ ʢ ʩʦʝʜʠʥʠʪʝʣʷʤ 
ʪʠʧʘ ɺ-Sub ʣʠʙʦ ʢ ʩʲʝʤʥʳʤ ʢʣʝʤʤʥʠʢʘʤ ʪʠʧʘ MSTB 2,5 ʬʠʨʤʳ PHOENIX CONTACT.  

 

ɺʥʠʤʘʥʠʝ: ʉʲʝʤʥʳʝ ʢʣʝʤʤʥʠʢʠ ʤʦʜʫʣʝʡ ʠ ʦʪʚʝʪʥʳʝ ʯʘʩʪʠ ʨʘʟʲʝʤʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 
ʜʣ ̫ʚʥʝʰʥʠʭ ʧʦʜʢʣʶʯʝʥʠʡ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʤʦʜʫʣʷ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʫʣʝʡ ʇʃʂ ʂ202: 
 

 ʚʭʦʜʥʳʭ: 
 

 ʩʠʛʥʘʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; 

 ʚʦʟʤʦʞʝʥ ʢʦʥʪʨʦʣʴ ʥʘʣʠʯʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʦʜʧʠʪʢʠ ʚʭʦʜʥʳʭ ʮʝʧʝʡ; 

 ʥʘʣʠʯʠʝ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʦʚ ʠ ʨʘʙʦʪʳ ʤʦʜʫʣʷ; 
 

 ʚʳʭʦʜʥʳʭ: 
 

 ʩʠʛʥʘʣʳ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; 

 ʨʝʣʝʡʥʳʝ, ʪʨʘʥʟʠʩʪʦʨʥʳʝ ʠʣʠ ʩʠʤʠʩʪʦʨʥʳʝ; 

 ʥʘʣʠʯʠʝ ʟʘʱʠʪ: 
 

 ʦʪ ʂɿ ʚ ʥʘʛʨʫʟʢʝ; 

 ʧʝʨʝʛʨʫʟʦʢ ʧʦ ʪʦʢʫ; 

 ʪʝʤʧʝʨʘʪʫʨʥʦʡ; 

 ʦʪ ɻʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ; 
 

 ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʧʨʠ ʧʝʨʝʟʘʧʫʩʢʘʭ; 

 ʥʘʣʠʯʠʝ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ. 
 

ʆʩʦʙʝʥʥʦʩʪʠ ʘʥʘʣʦʛʦʚʳʭ ʤʦʜʫʣʝʡ ʇʃʂ ʂ202: 
 

 ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʨʳʚʘ ʮʝʧʠ ʜʘʪʯʠʢʘ; 

 ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ï 12/16 ʙʠʪʥʳʡ ʚʭʦʜ, 12/16 ʙʠʪʥʳʡ ʚʭrʦʜ; 

 ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʥʘʣʦʚ ʚʚʦʜʘ ʠʟ ʮʠʢʣʘ ʦʧʨʦʩʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʨʝ- 
     ʤʷ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʦʩʪʘʣʴʥʳʤ ʢʘʥʘʣʘʤ; 

 ʚʦʟʤʦʞʥʘ ʛʨʘʜʫʠʨʦʚʢʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʧʦ ʪʨʝʤ ʛʨʫʧʧʘʤ ʠʣʠ ʩʨʘʟʫ ʧʦ ʚʩʝʤʫ ʤʦʜʫʣʶ;  

 ʚʦʟʤʦʞʥʦ ʟʘʜʘʪ  ɹʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʢʘʞʜʦʤʫ ʢʘʥʘʣʫ ʤʦʜʫʣʷ, ʚ ʩʣʫ- 
     ʯʘʝ, ʝʩʣʠ ʚʩʝ ʢʘʥʘʣʳ ʠʤʝʶʪ ʜʚʫʧʦʣʷʨʥʳʝ ʠʣʠ ʦʜʥʦʧʦʣʷʨʥʳʝ ʜʠʘʧʘʟʦʥʳ; 

 ʥʘʣʠʯʠʝ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪʳ ʤʦʜʫʣʷ. 

 
3. 3  ʋʩʪʘʥʦʚʢʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ  

 

ʄʦʜʫʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʢʘʨʢʘʩ ʢʦʤʧʦʥʦʚʦʯʥʳʡ ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʨʪʠʢʘʣʴʥʦ ʩʧʝʨʝʜʠ. 
ʇʦʣʦʞʝʥʠʝ ʤʦʜʫʣʷ ʬʠʢʩʠʨʫʝʪʩʷ ʜʚʫʤʷ ʚʠʥʪʘʤʠ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʯʝʨʝʟ ʚʪʫʣʢʠ ʥʘ ʣʠʮʝʚʦʡ 
ʧʘʥʝʣʠ.  

ʇʦʜʢʣʶʯʝʥʠʝ ʤʦʜʫʣʝʡ ʢ ʚʥʫʪʨʠʙʣʦʯʥʦʡ ʠʥʪʝʨʬʝʡʩʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʚʠʣʢʠ ʥʘ ʧʣʘʪʝ ʤʦʜʫʣʷ. ʄʦʜʫʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʘʨʢʘʩ ʇʃʂ ʥʘ ʫʩʪʘʥʦʚʦʯʥʦʝ ʤʝʩʪʦ 
(ʤʘʨʢʠʨʦʚʢʘ ʥʘ ʢʘʨʢʘʩʝ ʇʃʂ), ʧʨʠ ʵʪʦʤ ʚʠʣʢʘ ʩʦʩʪʳʢʦʚʳʚʘʝʪʩʷ ʩ ʨʦʟʝʪʢʦʡ ʢʘʨʢʘʩʘ. ʅʘ ʢʦʥʪʘʢʪʳ ʚʠʣʢʠ 
ʦʪ ʚʥʫʪʨʠʙʣʦʯʥʦʡ ʠʥʪʝʨʬʝʡʩʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʧʦʜʚʦʜʷʪʩʷ: ʥʘʧʨʷʞʝʥʠʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʩʠʛʥʘʣʳ 
ʠʥʪʝʨʬʝʡʩʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ. 

 

ʅʘ ʚʝʨʭʥʝʡ ʩʪʷʞʢʝ ʢʘʨʢʘʩʘ ʩʧʝʨʝʜʠ ʠʤʝʝʪʩʷ ʤʘʨʢʠʨʦʚʢʘ çʀʇè, çʇʈè, ç0èé ç15è - 
ʫʩʪʘʥʦʚʦʯʥʳʝ ʤʝʩʪʘ ʚ ʢʘʨʢʘʩʝ.  

ʅʘ ʤʝʩʪʦ çʀʇè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʦʜʫʣʴ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 
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ɺʥʠʤʘʥʠʝ: ʅʘ ʤʝʩʪʦ çʇʈè ʚ ʇɹ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣɹ ʉʈ59.16, ʘ ʚ 
ɹɺɺ ï ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ï ʉʈ52.15-02 ʠʣʠ ʉʈ52.16-02.  

 

ʅʘ ʤʝʩʪʘ ç0è é ç15è ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ. 
 

ɺʥʠʤʘʥʠʝ: ɺ ʢʘʨʢʘʩʳ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʧʦʣ-
ʥʦʩʪʴʶ ʨʝʟʝʨʚʠʨʫʶʪʩʷ. ʄʦʜʫʣʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ɹɺɺ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʝʟʝʨʚʠʨʫʶʪʩʷ. 

 

ɺ ʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʫʩʪʘʥʘʚʣʠʚʘʶʪ:  
 

 ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ (ʦʙʷʟʘʪʝʣʴʥʦ); 

 ʤʦʜʫʣʴ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʦʙʷʟʘʪʝʣʴʥʦ); 

 ʜʠʩʢʨʝʪʥʳʝ ʤʦʜʫʣʠ ʚʭʦʜʘ-ʚʳʭʦʜʘ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

 ʘʥʘʣʦʛʦʚʳʝ ʤʦʜʫʣʠ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

 ʤʦʜʫʣʠ ʩʚʷʟʠ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 
 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʙʦʨʘ ʢʦʣʠʯʝʩʪʚʘ ɹɺɺ ʷʚʣʷʝʪʩʷ: 
 

 ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ; 

 ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 ʟʘʱʠʪʘ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ; 

 ʵʢʦʥʦʤʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʦʜʘʭ ʠ ʢʘʙʝʣʷʭ. 
 

ɺ ɹɺɺ ʫʩʪʘʥʘʚʣʠʚʘʶʪ:  
 

 ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ (ʦʙʷʟʘʪʝʣʴʥʦ);  

 ʤʦʜʫʣʴ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (ʦʙʷʟʘʪʝʣʴʥʦ); 

 ʜʠʩʢʨʝʪʥʳʝ ʤʦʜʫʣʠ ʚʭʦʜʘ-ʚʳʭʦʜʘ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ); 

 ʘʥʘʣʦʛʦʚʳʝ ʤʦʜʫʣʠ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 
 

ɺʥʠʤʘʥʠʝ:  
 

 ʇɹ çɸè ʠ ʇɹ çɺè ʠʤʝʶʪ ʠʜʝʥʪʠʯʥʳʡ ʩʦʩʪʘʚ ʤʦʜʫʣʝʡ; 

 ʚ ʇɹ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʶʙʳʝ ʤʦʜʫʣʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʇʃʂ ʩʝʨʠʠ 200, ʢʨʦʤʝ ʤʦʜʫʣʝʡ ʨʘʩʰʠ- 
     ʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ;  

 ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʦʜʠʥ ʢʘʨʢʘʩ ʇɹ ʠʣʠ ɹɺɺ - 16; 

 ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʤʦʜʫʣʝʡ, ʢʦʪʦʨʳʝ ɺʳ ʦʧʨʝʜʝʣʠʣʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ɹɺɺ ʙʦʣʝʝ 16, ɺʳ ʫʩ- 
      ʪʘʥʘʚʣʠʚʘʝʪʝ ʤʦʜʫʣʠ ʚʦ ʚʪʦʨʦʡ ɹɺɺ ʠ ʪ.ʜ.; 

 ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɹɺɺ, ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʦʜʥʦʤʫ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤʫ ʤʦʜʫʣʶ ʚ  
     ʦʜʥʦʡ ʉʋ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʯʝʪʳʨʝʭ; 

 ʚ ɹɺɺ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʶʙʳʝ ʤʦʜʫʣʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʇʃʂ ʩʝʨʠʠ 200, ʢʨʦʤʝ ʤʦʜʫʣʝʡ ʩ ʨʝ- 
      ʛʠʩʪʨʦʚʳʤ ʦʙʤʝʥʦʤ (ʏʊʈʤ, ɿʇʈʤ), ʤʦʜʫʣʝʡ ʩʚʷʟʠ ʉʈ52.17 ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫ- 
      ʣʷ ʉʈ59.16. 

 

ɿʘʛʨʫʟʢʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʚʠʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʩʨʝʜʩʪʚʦʤ 
ʩʝʨʚʠʩʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʉʈ59.16: 

 

 çRS232è, ʜʣʠʥʘ ï ʜʦ 3 ʤ; 

 çEthernetè, ʜʣʠʥʘ ï ʜʦ 100 ʤ.  
 

ɿʘʛʨʫʟʢʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʚʠʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 
ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʨʚʠʩʥʦʛʦ ʢʘʥʘʣʘ çRS232è ʤʦʜʫʣʷ ʉʈ59.16. 

 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ ʉʈ52.17 ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ RS485, ʫʩʪʘʥʘʚʣʠʚʘʝ-
ʤʳʭ ʚ ʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʥʘ ʣʶʙʦʝ ʠʟ ʫʩʪʘʥʦʚʦʯʥʳʭ ʤʝʩʪ ʢʘʨʢʘʩʘ (ç0è...ç15è), ɺʳ ʤʦʞʝʪʝ ʨʝʘʣʠʟʦ-
ʚʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ ʩ ʜʨʫʛʠʤʠ ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʠʣʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʚ ʤʦʜʫʣʝ ʉʈ52.17- ʯʝʪʳʨʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʉʋ ʥʘ ʙʘʟʝ ʂ202ʈ ï 64.  

 

ʂ ʢʘʥʘʣʫ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ɺʳ ʤʦʞʝʪʝ ʧʦʜʢʣʶʯʠʪʴ ʦʪ 
ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʢʘʨʢʘʩʦʚ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 ʠʣʠ 
ʉʈ52.16-02 (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʂ971). 
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ʇʨʠ ʨʘʙʦʪʝ ʚ ʩʦʩʪʘʚʝ ʇʃʂ ʂ202ʈ ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 
 

 ʦʙʝʩʧʝʯʠʚʘʪʁ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʇɹ ʠ ɹɺɺ; 

 ʦʙʝʩʧʝʯʠʚʘʪʁ ʦʙʤʝʥ ʩ ʤʦʜʫʣʷʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʟ ʩʦʩʪʘʚʘ ɹɺɺ; 

 ʢʦʥʪʨʦʣʠʨʫʪʁ ʥʘʣʠʯʠʝ ʦʪʢʘʟʦʚ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʟ ʩʦʩʪʘʚʘ ɹɺɺ; 

 ʢʦʥʪʨʦʣʠʨʫʪʁ ʥʘʣʠʯʠʝ ʦʪʢʘʟʘ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ.   
 
ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʨʘʟʤʝʱʝʥʠʶ, ʤʦʥʪʘʞʫ ʠ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʠʜʝʥʪʠʯʥʳ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʤʦʜʫʣʷʤ ʩʝʨʠʠ 200, ʠʟʣʦʞʝʥʥʳʤ ʚ ʨʫʢʦʚʦʜʩʪʚʘʭ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʇʃʂ ʂ202.  
 

ɺʥʠʤʘʥʠʝ: ɹʣʦʢ çɸè ʠ ʙʣʦʢ çɺè ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ 
ʙʦʣʝʝ 1 ʤ, ʪ.ʢ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʘʙʝʣʷ ʨʘʚʥʘ 1 ʤʝʪʨʫ.  

 
 

3. 4  ʄʦʜʫʣʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʉʈ59.16 
 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ʉʈ59.16 ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚ ʦʙʳʯʥʳʭ ʉʋ, ʪʘʢ ʠ ʚ ʨʝ-
ʟʝʨʚʠʨʦʚʘʥʥʳʭ ʉʋ. ɺ ʉʋ ʙʝʟ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʤʦʜʫʣʴ ʉʈ59.16. 

 

 

ɺ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 
ʜʚʘ ʤʦʜʫʣʷ ʉʈ59.16. 

 
ʅʘ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʫʣʷ ʉʈ59.16 ʩʧʨʘʚʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʤʝʥʪʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ 
ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, ʩʣʝʚʘ ï ʵʣʝʤʝʥʪʳ ʢʦʥʪʨʦʣʷ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʷ ʤʦʜʫʣʷ.  

 

ɺʥʠʤʘʥʠʝ: ɺ ʉʋ ʙʝʟ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷ-
ʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ (ɺɽɼ, ʈɽɿ, ʆʈ, ʉɺ), ʪʫʤʙʣʝʨʘ (ʇʆɼʂʃ), 
ʢʥʦʧʦʢ (ʆʊʂʃ ʠ ɿɸɻʈ) ʠ ʢʣʶʯʘ (ɸ/B), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 
ʧʨʘʚʦʡ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʦʜʫʣʷ ï ʙʝʟʨʘʟʣʠʯʥʦʝ. 

 

ʄʦʜʫʣʴ ʉʈ59.16 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʧʦʩʘʜʦʯʥʦʝ ʤʝʩʪʦ 
çʇʈè ʢʦʤʧʦʥʦʚʦʯʥʦʛʦ ʢʘʨʢʘʩʘ.  

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʠʤ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩ-
ʪʠʢʠ, ʢʘʥʘʣʳ ʩʚʷʟʠ ʤʦʜʫʣʷ ʉʈ59.16. ʇʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤ-
ʩʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ 
ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ.  

 

ʅʘ ʨʠʩʫʥʢʝ 3.4.1 ʧʨʠʚʝʜʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ ʉʈ59.16. 
 ʈʠʩʫʥʦʢ 3.4.1 ɺʥʝʰʥʠʡ ʚʠʜ ʉʈ59.16 

  
3.4.1  ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

 
ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.4.1. 
 

ʊʘʙʣʠʮʘ 3.4.1.                              ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣ̫ ʉʈ59.16 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ MCIMX357CVM5B 

ʏʘʩʪʦʪʘ, ʄɻʮ 532 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʢʦʜʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʂʙʘʡʪ 384 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʪʝʢʩʪʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʂʙʘʡʪ  576 

ʆʙʲʝʤ ʧʘʤʷʪʠ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ, ʂʙʘʡʪ 640 (ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʝ ʆɿʋ) 

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 1ʂ ʣʦʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʤʩ 0,085 

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 1000 

ʧʦʩʣʦʚʥʳʭ ʠʥʩʪʨʫʢʮʠʡ, ʤʩ 

ʮʝʣʳʝ 0,274 

ʜʨʦʙʥʳʝ 0,644 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 1000 ʠʥʩʪʨʫʢʮʠʡ 
(70% ʣʦʛʠʯʝʩʢʠʭ, 30% ʧʦʩʣʦʚʥʳʭ), ʤʩ 

0,142 

http://www/
http://www/


 

17 

 

                                                                          
 ʐɹʇ çKʧʦʪʫʙʩè 
 www.  ao-constar.ʩom 

www.  ao-constar.com.ua 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.4.1 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʏʘʩʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʤʝʝʪʩʷ  

ɺʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ 
ʨʝʟʝʨʚ, ʤʩ 

 ʤʠʥʠʤʘʣʴʥʦʝ ʥʝ ʙʦʣʝʝ ʩʢʘʥʘ 

 ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ɺʨʝʤʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʊɼ ʚ ʨʝʞʠʤʝ  
çHot Standbyè 

500 ʤʢʩ /1 ʢʙʘʡʪ 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʩʚʷʟʴ ʩ ʤʦʜʫʣʷʤʠ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02, ʉʈ52.16-02 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ 
ʪʝʤʧʝʨʘʪʫʨ, 

ʦ
ʉ 

 ʩʪʘʥʜʘʨʪʥʳʡ 5é60 

 ʨʘʩʰʠʨʝʥʥʳʡ - 40é+60 

ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2 

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LD, ST ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61131-3 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʧʦ ɻʆʉʊ 14254 IP30 

ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʰʠʥʝ 5 ɺ, ɸ 0,75 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʤʦʜʫʣʷ 
(ʚʳʩʦʪʘ ʭ ʛʣʫʙʠʥʘ ʭ ʰʠʨʠʥʘ), ʤʤ 

185 ʭ 131,5 ʭ 45 

ɻʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 3 ʛʦʜʘ 

ʂʘʥʘʣʳ ʩʚʷʟʠ: 

ʉʝʨʚʠʩʥʳʡ  
RS232 (ʜʦ 3 ʤ) 

Ethernet (ʜʦ 100 ʤ) 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ 

(ʚ ʉʋ ʙʝʟ ʬʫʥʢʮʠʠ 

çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠ-

ʨʦʚʘʥʠʷ) 

Ethernet ʧʨʦʪʦʢʦʣ - Modbus TCP, ʜʦ 100 ʤ  

RS485 1ʢ - ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʙʣʦʢʘ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʪʦʢʦʣ - Modbus RTU, ʜʦ 1200 ʤ 

RS485 2ʢ 

ʈʘʩʰʠʨʝʥʠʷ  

ʚʚʦʜʘ - ʚʳʚʦʜʘ  

RS485 1ʢ ʧʨʠ ʥʘʣʠʯʠʠ ʙʣʦʢʘ 

ʨʘʩʰʠʨʝʥʠʷ 

RS485, ʧʨʦʪʦʢʦʣ ï ʩʧʝʮ., ʜʦ 100 ʤ,  

ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʚʷʟʴ ʩ ʉʈ52.15-02 

RS485ï ʦʧʪʦʚʦʣʦʢʥʦ, ʧʨʦʪʦʢʦʣ ï ʩʧʝʮ.,ʜʦ 2 ʢʤ, ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʩʚʷʟʴ ʩ ʉʈ52.16-02 ʧʦʩʨʝʜʩʪʚʦʤ ʂ971 

ʄʝʞʧʨʦʮʝʩʩʦʨʥʘʷ 
ʩʚʷʟʴ  
(ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦ-
ʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘ-
ʥʠʷ) 

RS485 2ʢ RS485, ʧʨʦʪʦʢʦʣ ï ʩʧʝʮ., ʜʦ 1 ʤ 

Rx, Tx ʦʧʪʦʚʦʣʦʢʥʦ, ʧʨʦʪʦʢʦʣ ï ʩʧʝʮ., ʜʦ 1 ʤ 

 
 

3.4.2  ʂʘʥʘʣʳ ʩʚʷʟʠ ʉʈ59.16 
 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ʉʈ59.16 ʠʤʝʝʪ ʧʷʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ: 
 

 çRS232è    - ʩʝʨʚʠʩʥʳʡ; 

 çEthernetè - ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ / ʩʝʨʚʠʩʥʳʡ; 

 çRS485 1ʢè- ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ / ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ; 

 çRS485 2ʢè - ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ / ʤʝʞʧʨʦʮʝʩʩʦʨʥʘʷ ʩʚʷʟʴ; 

 çRxè/çTxè - ʤʝʞʧʨʦʮʝʩʩʦʨʥʘʷ ʩʚʷʟʴ.  
 

ʈʘʟʲʝʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʦʜʫʣʷ. ɺʦʟʤʦʞʥʦ 
ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢʦ ʚʩʝʤ ʢʘʥʘʣʘʤ ʤʦʜʫʣʷ ʉʈ59.16.  

 

ɺʩʝ ʢʘʥʘʣʳ ʩʚʷʟʠ, ʢʨʦʤʝ çRS232è, ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʦʪ ʚʥʫʪʨʝʥ-
ʥʠʭ ʮʝʧʝʡ ʤʦʜʫʣʷ.  

 

ɺʥʠʤʘʥʠʝ: ɼʣʷ ʦʩʣʘʙʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ ʚ ʣʠʥʠʷʭ ʩʚʷʟʠ RS485 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʵʢʨʘʥ ʧʨʦʚʦʜʦʚ ʧʦʜʢʣʶʯʘʪʴ ʢ 
ʰʠʥʝ ʟʘʟʝʤʣʝʥʠʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

 

 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ; 

 ʯʝʨʝʟ ʨʝʟʠʩʪʦʨ 100 ʆʤ, 0,5 ɺʪ.  
 

ʕʢʨʘʥ ʩʣʝʜʫʝʪ ʟʘʟʝʤʣʷʪʴ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʠʟ ʢʨʘʡʥʠʭ ʪʦʯʝʢ ʣʠʥʠʠ. ʉʧʦʩʦʙ ʧʦʜʢʣʶʯʝʥʠʷ 
ʦʧʨʝʜʝʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʴ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʣʠʥʠʠ. 
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3.4.2.1  ʉʝʨʚʠʩʥʳʡ ʢʘʥʘʣ çRS232è 
 
 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ʉʈ59.16 ʠʤʝʝʪ ʠʥʪʝʨʬʝʡʩ RS232 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʛʨʫʟʢʠ 
ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʥʪʨʦʣʣʝʨ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʝʝ 
ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʚʠʩʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ (ʇʕɺʄ ʠʣʠ ʥʦʫʪʙʫʢʦʤ). 

 
ɺʥʠʤʘʥʠʝ: ʂʘʥʘʣ ʩʚʷʟʠ çRS232è ï ʩʝʨʚʠʩʥʳʡ. ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ - ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ. 

ɼʣʠʥʘ ʢʘʙʝʣʷ ï ʥʝ ʙʦʣʝʝ 3 ʤ.  
 
ʉʝʨʚʠʩʥʳʡ ʢʘʥʘʣ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ RS232. ʉʭʝʤʘ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʨʚʠʩʥʦʤʫ ʢʘʥʘʣʫ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 
3.4.2.1.1. 

 

 
 

 
ʈʠʩʫʥʦʢ 3.4.2.1.1 ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʨʚʠʩʥʦʤʫ 
                                        ʢʘʥʘʣʫ çRS232è  

 
 
ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʠʩʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʩʦʥʘʣʴʥʘʷ 
ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠ-
ʥʘ IBM PC/AT c ʠʥʩʪʘʣʣʠʨʦʚʘʥʥʦʡ 
ʥʘ ʥʝʡ ʩʠʩʪʝʤʦʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
ʂ748 v2. 

 
ɼʣʷ ʩʚʷʟʠ ʇʃʂ ʩ IBM PC/AT ʧʨʠ 

ʟʘʛʨʫʟʢʝ ʠ ʦʪʣʘʜʢʝ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤ-
ʤʳ ʧʨʠʤʝʥʷʝʪʩʷ ʞʛʫʪ ɸʃ4.863.426, 
ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ çʂʦʤʧʣʝʢʪ ʨʘʟʨʘ-
ʙʦʪʯʠʢʘ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤè. 

 
 
3.4.2.2  ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ / ʩʝʨʚʠʩʥʳʡ ʢʘʥʘʣ çEthernetè 

 
 

ʂʘʥʘʣ ʩʚʷʟʠ çEthernetè - ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʦʢʘʣʴʥʳʤ 
ʩʝʪʷʤ - 10/100 BASE-T. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʝʨʚʠʩʥʦʛʦ ʢʘʥʘʣʘ ʜʣʷ ʟʘʛʨʫʟʢʠ ʨʘʙʦʯʝʡ 
ʧʨʦʛʨʘʤʤʳ ʚ ʢʦʥʪʨʦʣʣʝʨ. ɼʣʠʥʘ ʢʘʙʝʣʷ ï ʥʝ ʙʦʣʝʝ 100 ʤ. 

 
 
 

 
 

ʈʠʩʫʥʦʢ 3.4.2.2.1 ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʥʘʣʫ çEthernetè  

 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʥʘʣʫ 

çEthernetè ʧʦʩʨʝʜʩʪʚʦʤ Swich ʧʨʠ-
ʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.2.1.  

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʥʘʣʘ ʧʨʠʚʝ-

ʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4.2.2.1.  
 
ʂʘʥʘʣʳ çEthernetè ʜʚʫʭ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʝʡ ʤʦʛʫʪ ʧʦʜʢ-
ʣʶʯʘʪʴʩʷ ʢ ʜʚʫʤ ʢʘʥʘʣʘʤ ʇʕɺʄ ʩ 
ʦʜʥʠʤ IP ʘʜʨʝʩʦʤ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ 
Switch ʢ ʨʘʟʥʳʤ ʩʝʪʝʚʳʤ ʧʣʘʪʘʤ ʩ 
ʨʘʟʥr ʤʠ ʘʜʨʝʩʘʤʠ ʥʝʩʢʦʣʴʢʠʭ 
ʇʕɺʄ (ʩʤ. ʨʠʩ. 3.1.5 ʠ 3.1.6). 
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ʊʘʙʣʠʮʘ 3.4.2.2.1                    ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʥʘʣʘ çEthernetè ʤʦʜʫʣʷ ʉʈ59.16 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʉʧʝʮʠʬʠʢʘʮʠʷ Ethernet IEEE 802.3i 10Base-T; IEEE 802.3u 100Base-TX 

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ, ʄʙʠʪ/ʩ 10, 100 ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ Modbus / ʊʉʈ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʊʉʈ - ʩʦʝʜʠʥʝʥʠʡ 32 

ʈʝʞʠʤ ʧʦʣʥʳʡ ʜʫʧʣʝʢʩ 

ʈʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ RJ-45 (ʨʦʟʝʪʢʘ 8ʈ 8ʉ) 

 
 
3.4.2.3  ʂʘʥʘʣ ʩʚʷʟʠ çRS485 1ʢè 
 

ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ çRS485 1ʢè 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çʧʦʜ ʚʠʥʪè ʢ ʢʦʥʪʘʢʪʘʤ ʩʲʝʤʥʦʛʦ ʚʠʥʪʦʚʦʛʦ ʢʣʝʤʤʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʣʠʮʝʚʦʡ 
ʧʘʥʝʣʠ ʤʦʜʫʣʷ. 

 
ʂʘʥʘʣ ʩʚʷʟʠ çRS485 1ʢè ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ: 
 

 ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʢʘʥʘʣ;  

 ʢʘʥʘʣ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ ï ʚʳʚʦʜʘ.  
 
ɺʥʠʤʘʥʠʝ: ʂʘʥʘʣ ʩʚʷʟʠ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʨʢʘʩʘ ʨʘʩʰʠʨʝʥʠʷ ʚ ʉʋ.  
 

 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʢʘʥʘʣʘ ʩʚʷʟʠ çRS485 1ʢè ʤʦʜʫʣʷ 
ʉʈ59.16 ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4.2.3.1.  

 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʢ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ çRS485 1ʢè 
ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 
3.4.2.3.1. 

 

ʈʠʩʫʥʦʢ 3.4.2.3.1. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʢ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 

 

 
ʊʘʙʣʠʮʘ 3.4.2.3.1      ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʀʥʪʝʨʬʝʡʩ  RS485, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEEE 1118 (ISO/IEC 8482) 

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ, ʢʙʠʪ/ʩ 9,6; 19,2; 38,4; 57,6;115,2  

ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ Modbus RTU 

ʉʪʘʪʫʩ ʢʘʥʘʣʘ ʘʢʪʠʚʥʳʡ / ʧʘʩʩʠʚʥʳʡ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ 32 (1 - ʘʢʪʠʚʥʦʝ, 31 - ʧʘʩʩʠʚʥʦʝ) 

ʇʦʜʢʣʶʯʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʫʶ ʧʘʨʫ ʚ ʵʢʨʘʥʝ 

ɼʣʠʥʘ ʣʠʥʠʠ, ʤ ʜʦ 1200 

ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 
ʂ748 v2, ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ 

 (ʤʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠ ̫/ ʂʘʥʘʣʳ ʩʚʷʟʠè) 

 
ɺʥʠʤʘʥʠʝ: ʂʘʥʘʣ ʩʚʷʟʠ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ 

ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʨʢʘʩʘ ʨʘʩʰʠʨʝʥʠʷ ʚ ʉʋ.  
 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʥʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 3.4.2.3.2. 
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ʊʘʙʣʠʮʘ 3.4.2.3.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʥʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʀʥʪʝʨʬʝʡʩ  RS485, RS485 / ʦʧʪʦʚʦʣʦʢʥʦ 

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ, ʄʙʠʪ/ʩ 1  

ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʇʦʜʢʣʶʯʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʫʶ ʧʘʨʫ ʚ ʵʢʨʘʥʝ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʢʘʩʦʚ 
ʨʘʩʰʠʨʝʥʠʷ ʚ ʉʋ 

ʜʦ 4 

 ʇʦʜʜʝʨʞʠʚʘʝʪ ʩʚʷʟʴ ʩ  
ʤʦʜʫʣʝʤ ʨʘʩʰʠʨʝʥʠʷ 

ʉʈ52.15-02 RS485, ʜʣʠʥʘ ʣʠʥʠʠ ʜʦ 100 ʤ 

ʉʈ52.16-02  RS485-ʦʧʪʦʚʦʣʦʢʥʦ, ʜʣʠʥʘ ʣʠʥʠʠ ʜʦ 2000 ʤ  
 

ɺ ʩʪʨʫʢʪʫʨʫ ʉʋ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥ rʢʘʨʢʘʩʳ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʄʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ 
ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʧʦʩʘʜʦʯʥʦʝ ʤʝʩʪʦ çʇʈè ʢʘʨʢʘʩʘ ʨʘʩʰʠʨʝʥʠʷ (ɹɺɺ). ʂʘʥʘʣ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-
ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʩʦʝʜʠʥʷʶʪ ʩ ʦʜʥʠʤ ʠʟ ʢʘʥʘʣʦʚ ʨʘʩʰʠʨʝʥʠʷ çRS485è ʤʦʜʫʣʷ 
ʨʘʩʰʠʨʝʥʠʷ. 

 

ʌʠʨʤʘ çʂʆʅʉʊɸʈè ʧʨʝʜʣʘʛʘʝʪ ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ: 
 

 ʉʈ52.15-02, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ: 

 ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʋ; 

 ʨʘʙʦʪʳ ʩ ʘʙʦʥʝʥʪʘʤʠ, ʫʜʘʣʝʥʥʳʤʠ ʦʪ ʤʦʜʫʣʷ ʉʈ59.16 ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 100 ʤ; 
 

 ʉʈ52.16-02, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ: 

 ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʉʋ; 

 ʨʘʙʦʪʳ ʩ ʘʙʦʥʝʥʪʘʤʠ, ʫʜʘʣʝʥʥʳʤʠ ʦʪ ʤʦʜʫʣʷ ʉʈ59.16 ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1200 ʤ; 

 ʩʦʟʜʘʥʠʷ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. 
 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ, ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠ ̫ ʢʘʥʘʣʘ 
ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ çRS485è ʤʦʜʫʣʝʡ 
ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 ʠ ʉʈ52.16-02. 

 

ʇʦʜʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16  
ʢ ʦʜʥʦʤʫ ʠʟ ʢʘʥʘʣʦʚ çRS485è ʤʦʜʫʣ̫ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 

 

ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ ʉʈ52.15-02 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.3.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʫʣʷ 
ʉʈ52.15-02 ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4.2.3.3. 

 

                                                 ʊʘʙʣʠʮʘ 3.4.2.3.3         ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʫʣʷ ʉʈ52.15-02 

ʈʠʩʫʥʦʢ 3.4.2.3.2 ɺʥʝʰʥʠʡ ʚʠʜ 
ʤʦʜʫʣʷ ʉʈ52.15-02 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

 ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 2 

 ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʄʙʠʪ/ʩ 1  

 ʀʥʪʝʨʬʝʡʩ RS485 

 ʆʙʲʝʤ ʆɿʋ, ʂʙʘʡʪ 32  

 ʇʨʦʪʦʢʦʣ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

 ɼʣʠʥʘ ʣʠʥʠʠ ʩʚʷʟʠ, ʤ ʥʝ ʙʦʣʝʝ 100  

 ʊʠʧ ʩʦʝʜʠʥʠʪʝʣʷ MSTB2,5/3, ʧʦʜ çʚʠʥʪè 

 ʀʟʦʣʷʮʠʷ ʢʘʥʘʣ-ʰʠʥʘ, ɺ 1500  

 ʂʦʥʪʨʦʣʴ 

- ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ  
  ʮʠʢʣʘ ʤʦʜʫʣʷ;  
- ʥʘʣʠʯʠʷ ʦʪʢʘʟʦʚ ʤʦʜʫʣʝʡ ʚʚʦʜʘ - ʚ -r 
  ʚʦʜʘ ʚ ɹɺɺ 

 ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ ɹɺɺ, ʚ ʢʦ- 
 ʪʦʨʦʤ  ʫʩʪʘʥʦʚʣʝʥ ʤʦʜʫʣʴ 
 ʉʈ52.15-02 

ʜʞʘʤʧʝʨʘʤʠ (ʪʘʙʣʠʮʘ 3.4.2.3.4) ʥʘ 
ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʧʣʘʪʳ ʤʦʜʫʣʷ, 

 ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 3.4.2.3.3 

 ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 185,0  ʭ 131,5 ʭ 45,0  

 ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ,ɺʪ ʥʝ ʙʦʣʝʝ 1,5  
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ʈʠʩʫʥʦʢ 3.4.2.3.3. ɺʥʝʰʥʠʡ ʚʠʜ ʧʣʘʪʳ ʉʈ52.15 

   
 
 
    ʊʘʙʣʠʮʘ 3.4.2.3.4 ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ ʢʘʨʢʘʩʘ 
                                 ʨʘʩʰʠʨʝʥʠʷ 
 

ɸʜʨʝʩ ɹɺɺ J2 J3 J4 J5 

1 + - - - 

2 - + - - 

3 - - + - 

4 - - - + 
 

 

ʅʘ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʫʣ̫ ʉʈ52.15-02 ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ: 
 

 ɻʆʊ ï ʟʝʣʝʥʳʡ, ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʫʣʝʤ ʈʇ; 

 ʆʇʈ ï ʢʨʘʩʥʳʡ, ʦʪʢʘʟ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ; 

 ʆɺɺ ï ʢʨʘʩʥʳʡ, ʦʪʢʘʟ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʢʘʨʢʘʩʘ ʨʘʩʰʠʨʝʥʠʷ; 

 ʇʈɼ ï ʟʝʣʝʥʳʡ, ʠʥʜʠʢʘʮʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʧʦʢʘʥʘʣʴʥʦ); 

 ʇʈʄ ï ʟʝʣʝʥʳʡ, ʠʥʜʠʢʘʮʠʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ (ʧʦʢʘʥʘʣʴʥʦ).    
 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢʘʥʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʢ ʢʘʥʘʣʫ 
çRS485è ʤʦʜʫʣʷ ʉʈ52.15-02 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʙʝʣʴ ʩ ʚʠʪʦʡ ʧʘʨʦʡ ʚ ʵʢʨʘʥʝ ʪʠʧʘ LiYCY 
(TP)-0035 800 R+T ʭ 2 ʭ 0,25.  

 

ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʥʘʣʫ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʦʜʥʦʛʦ 
ʠʟ ʢʘʥʘʣʦʚ çRS485è  ʤʦʜʫʣʷ ʉʈ52.15-02 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.3.4.  

 

 

 
 
 
 

 
ʈʠʩʫʥʦʢ 3.4.2.3.4. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 
ʢʘʥʘʣʫ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ  
çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʦʜʥʦʛʦ ʠʟ 
ʢʘʥʘʣʦʚ çRS485è ʤʦʜʫʣʷ ʉʈ52.15-02 

ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʣʠʥʠʠ ʩʚʷʟʠ ʢʘʥʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʚ ʤʦʜʫʣʝ 
ʉʈ59.16 ʠ ʤʦʜʫʣʷʭ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʦʛʣʘʩʫʶʱʠʝ ʨʝʟʠʩʪʦʨʳ. ʅʘ ʣʠʥʠʠ 
ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʦ ʪʦʣʴʢʦ ʜʚʘ ʩʦʛʣʘʩʫʶʱʠʭ ʨʝʟʠʩʪʦʨʘ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʥʘʯʘʣʝ 
ʠ ʚ ʢʦʥʮʝ ʣʠʥʠʠ. ʇʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ʧʦʩʪʘʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʤʦʜʫʣʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʝʨʝ-
ʤʳʯʢʦʡ ʍɺ3 ʥʘ ʩʦʝʜʠʥʠʪʝʣʝ ʰʪʳʨʝʚʦʤ J7, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʜʢʣʶʯʝʥʥʦʤʫ ʨʝʟʠʩʪʦʨʫ. 

 

ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ ʤʦʜʫʣʷ 
ʉʈ52.15-02 ʚ ʧʣʘʪʫ ʤʦʜʫʣʷ ʚʧʘʷʥʳ ʩʦʛʣʘʩʫʶʱʠʝ ʨʝʟʠʩʪʦʨʳ. ɽʩʣʠ ʢ ʤʘʛʠʩʪʨʘʣʠ ʧʝʨʚʦʛʦ ʠʣʠ ʚʪʦʨʦʛʦ 
ʢʘʥʘʣʘ ʉʈ52.15-02 ʧʦʜʢʣʶʯʝʥʦ ʙʦʣʝʝ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ (ʘʙʦʥʝʥʪʦʚ), ʩʦʛʣʘʩʦʚʘʥʠʝ ʣʠʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ-
ʩʷ ʨʝʟʠʩʪʦʨʘʤʠ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʥʝʛʦ ʘʙʦʥʝʥʪʘ ʚ ʤʘʛʠʩʪʨʘʣʠ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ.  

ɺ ʤʦʜʫʣʷʭ ʉʈ52.15-02, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʧʝʨʚʦʤʫ ʢʘʥʘʣʫ ʤʘʛʠʩʪʨʘʣʠ ʤʝʞʜʫ ʧʝʨʚʳʤ ʠ ʧʦʩʣʝʜ-
ʥʠʤ ʘʙʦʥʝʥʪʘʤʠ, ʧʝʨʝʤʳʯʢʫ ʍɺ4 ʩ ʩʦʝʜʠʥʠʪʝʣʷ ʰʪʳʨʝʚʦʛʦ J18 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʪʦʨʦʛʦ ʢʘʥʘʣʘ - 
ʧʝʨʝʤʳʯʢʫ ʍɺ5 ʩ ʩʦʝʜʠʥʠʪʝʣʷ ʰʪʳʨʝʚʦʛʦ J19) ʩʣʝʜʫʝʪ ʫʙʨʘʪʴ. ʄʦʜʫʣʴ ʉʈ52.15-02 ʧʦʩʪʘʚʣʷʝʪʩʷ 
ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʤʦʜʫʣʷ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ ʥʘ ʩʦʝʜʠʥʠʪʝʣʷʭ ʰʪʳʨʝʚʳʭ, ʯʪʦ ʩʦʦʪʚʝʪʩʪ-
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ʚʫʝʪ ʧʦʜʢʣʶʯʝʥʥʦʤʫ ʨʝʟʠʩʪʦʨʫ. ʇʦʜʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʨʝʟʠʩʪʦʨʘ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʛʣʘʩʥʦ 
ʨʫʢʦʚʦʜʩʪʚʫ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.15-02 - ɸʃ3.094.291 ʈʕ. 
 

ʇʦʜʢʣʶʯʝʥʠʝ ʢʘʥʘʣʘ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16  
ʢ ʦʜʥʦʤʫ ʠʟ ʢʘʥʘʣʦʚ çTx / Rxè ʤʦʜʫʣ̫ ʨʘʩʰʠʨʝʥʠʷ ʉʈ52.16-02 

 

ʂʘʥʘʣ ʨʘʩʰʠʨʝʥʠʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ çRS485 1ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ 
ʢʘʥʘʣʦʚ çTx / Rxè  Cʈ52.16-02 ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʨʦʡʩʪʚʘ ʂ971 ʠʣʠ ʜʨʫʛʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ-
ʥʦʛʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʪʠʧʘ RS485 ʚ ʬʠʟʠʯʝʩʢʫʶ ʣʠʥʠʶ 
ʩʚʷʟʠ çʦʧʪʦʚʦʣʦʢʥʦè, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʣʠʥʝʥʠʝ ʣʠʥʠʠ ʩʚʷʟʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485 ʜʦ 2000 ʤ.  

ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʣʷʶʪʩʷ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʣʠʥʠʠ.  
 

ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʜʫʣʷ ʉʈ52.16-02 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.3.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʫʣʷ 
ʉʈ52.16-02 ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4.2.3.5  

 

 
ʈʠʩʫʥʦʢ 3.4.2.3.5 ɺʥʝʰʥʠʡ ʚʠʜ 

ʤʦʜʫʣʷ ʉʈ52.16-02 

ʊʘʙʣʠʮʘ 3.4.2.3.5    ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʫʣʷ ʉʈ52.16-02  
                              

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 2 

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʄʙʠʪ/ʩ 1  

ʀʥʪʝʨʬʝʡʩ ʦʧʪʦʚʦʣʦʢʥʦ 

ʆʙʲʝʤ ʆɿʋ, ʂʙʘʡʪ 32  

ʇʨʦʪʦʢʦʣ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ɼʣʠʥʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʥʤ 1300  

ʇʦʜʜʝʨʞʠʚʘʝʪ ʪʠʧʳ 
ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ, ʤʢʤ 

ʤʥʦʛʦʤʦʜʦʚʦʝ ʦʧʪʦʚʦʣʦʢʥʦ 
 62,5/125 ʠʣʠ 50/125  

ɼʣʠʥʘ ʣʠʥʠʠ ʩʚʷʟʠ, ʤ ʜʦ 2000  

ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ çʢʨʫʛʦʚʦʡè ʠʣʠ çʪʦʯʢʘ-ʪʦʯʢʘè  

ʊʠʧ ʩʦʝʜʠʥʠʪʝʣʷ ʧʘʪʯ-ʢʦʨʜ ʩ ʨʘʟʲʝʤʘʤʠ ʪʠʧʘ ST 

ʂʦʥʪʨʦʣʴ 

- ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 
  ʮʠʢʣʘ ʤʦʜʫʣʷ; 
- ʥʘʣʠʯʠʷ ʦʪʢʘʟʦʚ ʤʦʜʫʣʝʡ ʚʚʦʜʘ -  
  ʚʳʚʦʜʘ ɹɺɺ 

ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ ʙʣʦʢʘ 
ʨʘʩʰʠʨʠʪʝʣʷ, ʚ ʢʦʪʦʨʦʤ 
ʫʩʪʘʥʦʚʣʝʥ ʉʈ52.16-02 

ʜʞʘʤʧʝʨʦʤ, ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 
3.4.2.3.6 ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ 
ʧʣʘʪʳ ʤʦʜʫʣʷ, ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 

3.4.2.3.6 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 185,0 ʭ131,5 45,0  

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ, ɺʪ  ʥʝ ʙʦʣʝʝ 4,2  
 

ʈʠʩʫʥʦʢ 3.4.2.3.6. ɺʥʝʰʥʠʡ ʚʠʜ ʧʣʘʪʳ ʉʈ52.16 

 
 
 
 
 
 
 
 
 

ʊʘʙʣʠʮʘ 3.4.2.3.6    ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ  
                              ʙʣʦʢʘ ʨʘʩʰʠʨʝʥʠʷ  

ɸʜʨʝʩ ɹɺɺ J4 J5 J6 J7 

1 + - - - 

2 - + - - 

3 - - + - 

4 - - - + 
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ʄʦʜʫʣʴ ʉʈ52.16-02 ʠʤʝʝʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ: 
 

 ɻʆʊ ï ʟʝʣʝʥʳʡ, ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʫʣʝʤ ʈʇ; 

 ʆʇʈ ï ʢʨʘʩʥʳʡ, ʦʪʢʘʟ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ; 

 ʆɺɺ ï ʢʨʘʩʥʳʡ, ʦʪʢʘʟ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʢʘʨʢʘʩʘ ʨʘʩʰʠʨʝʥʠʷ; 

 ʇʈɼ ï ʟʝʣʝʥʳʡ, ʠʥʜʠʢʘʮʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

 ʇʈʄ ï ʟʝʣʝʥʳʡ, ʠʥʜʠʢʘʮʠʷ ʧʨʠʝʤʘ ʜʘʥʥʳʭ.    
 
ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʥʘʣʦʚ ʂ971 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4.2.3.7. ɺʥʝʰʥʠʡ ʚʠʜ ʂ971 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.3.7. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩʫʥʦʢ 3.4.2.3.7 
ɺʥʝʰʥʠʡ ʚʠʜ ʂ971 

ʊʘʙʣʠʮʘ 3.4.2.3.7                  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʂ971  
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

RS485 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 
ʧʦʣʫʜʫʧʣʝʢʩʥʳʡ  RS485  
(2-ʭ ʧʨʦʚʦʜʥʘʷ ʣʠʥʠʷ) 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʄʙʠʪ/ʩ ʜʦ 1  

ʇʨʦʪʦʢʦʣ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ɼʣʠʥʘ ʣʠʥʠʠ, ʤ ʜʦ 1200  

ʉʝʯʝʥʠʝ ʧʦʜʚʦʜʠʤʳʭ ʧʨʦʚʦʜʦʚ, ʤʤ
2
  ʜʦ 2,5  

ʂʘʙʝʣʴ  çʚʠʪʘʷ ʧʘʨʘè 

ʆʧʪʦʚʦʣʦʢʥʦ 

ɺʳʭʦʜʥʦʡ ʠʥʪʝʨʬʝʡʩ ʤʥʦʛʦʤʦʜʦʚʳʡ 

ʊʠʧ ʩʦʝʜʠʥʠʪʝʣʷ ʨʘʟʲʝʤ ʪʠʧʘ ST 

ɼʣʠʥʘ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʥʤ  1300  

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ, ʄʙʠʪ/ʩ  ʜʦ 1  

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ ʦʧʪʠʯʝʩʢʠʭ 
ʢʘʙʝʣʝʡ, ʤʢʤ  

62,5/125; 50/125  

ɼʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʤ ʜʦ 2000  

ʈʝʞʠʤ ʧʝʨʝʜʘʯʠ 
çʢʨʫʛʦʚʘʷè ʠʣʠ 
çʪʦʯʢʘ-ʪʦʯʢʘè 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 127,6 ʭ 62,0 ʭ 32,5  

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ (ʧʦʩʪ. ʪʦʢ), ɺ  ʦʪ 18é36  

 
 
ʂ971 ʠʤʝʝʪ ʩʚʝʪʦʜʠʦʜʥʳʝ ʠʥʜʠʢʘʪʦʨʳ: 
 

 =24 ɺ ï ʟʝʣʝʥʳʡ, ʧʠʪʘʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ; 

 Rx / Tx ï ʟʝʣʝʥʳʡ, ʥʘʣʠʯʠʝ ʧʨʠʝʤʘ - ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 
 
ʂʘʥʘʣʳ ʠʥʪʝʨʬʝʡʩʘ çʦʧʪʦʚʦʣʦʢʥʦè ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʳ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʩʠʛʥʘʣʦʚ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 
 
ʅʘ ʥʠʞʥʝʡ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ (ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʲʝʤʘ Rx/Tx) ʨʘʩʧʦʣʦʞʝʥʳ ʜʚʘ ʦʪʚʝʨʩʪʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʧʝʨʝʢʣʶʯʘʪʝʣʷʤ 1 ʠ 4. ʅʘʟʥʘʯʝʥʠʝ ʢʘʥʘʣʦʚ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʂ971 
ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.3.8 

 

 

ʈʠʩʫʥʦʢ 3.4.2.3.8. ʅʘʟʥʘʯʝʥʠʝ ʢʘʥʘʣʦʚ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʂ971 
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ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʨʝʞʠʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʦʧʪʦʚʦʣʦʢʥʫ: 
 

 çʢʨʫʛʦʚʦʡè - ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʦʮʝʩʩʦʨʥʳʤ ʙʣʦʢʘʤ ʙʦʣʝʝ ʜʚʫʭ ɹɺɺ; 

  çʪʦʯʢʘ-ʪʦʯʢʘè - ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʧʨʦʮʝʩʩʦʨʥʳʤ ʙʣʦʢʘʤ ʦʜʥʦʛʦ ɹɺɺ. 

 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʩ çʢʨʫʛʦʚʳʤè ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʧʦ ʦʧʪʦʚʦʣʦʢʥʫ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

3.4.2.3.9. 
 
 

ʈʠʩʫʥʦʢ 3.4.2.3.9    ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʩ çʢʨʫʛʦʚʳʤè ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʧʦ ʦʧʪʦʚʦʣʦʢʥʫ 
 
 

3.4.2.4  ʂʘʥʘʣ ʩʚʷʟʠ çRS485 2ʢè 
 

ʇʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰʥʠʭ ʮʝʧʝʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ çRS485 2ʢè 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çʧʦʜ ʚʠʥʪè ʢ ʢʦʥʪʘʢʪʘʤ ʩʲʝʤʥʦʛʦ ʚʠʥʪʦʚʦʛʦ ʢʣʝʤʤʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʣʠʮʝʚʦʡ 
ʧʘʥʝʣʠ ʤʦʜʫʣʷ. 
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ʂʘʥʘʣ ʩʚʷʟʠ çRS485 2ʢè ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ: 
 

 ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʢʘʥʘʣ;  

 ʢʘʥʘʣ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ.  
 
ɺʥʠʤʘʥʠʝ: ʂʘʥʘʣ ʩʚʷʟʠ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʚ ʉʋ ʙʝʟ ʬʫʥʢʮʠʠ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ.  

 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʢʘʥʘʣʘ ʩʚʷʟʠ çRS485 2ʢè ʤʦʜʫʣʷ 
ʉʈ59.16 (ʚ ʉʋ ʙʝʟ ʬʫʥʢʮʠʠ çʛʦʨʷʯʝʛʦè 
ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ) ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 
3.4.2.4.1.  

 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʢ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ çRS485 2ʢè 
ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 
3.4.2.4.1. 

ʈʠʩʫʥʦʢ 3.4.2.4.1. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʢ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤʫ ʢʘʥʘʣʫ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16 

 

 

ʊʘʙʣʠʮʘ 3.4.2.4.1         ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16 
                                                      (ʚ ʉʋ ʙʝʟ ʬʫʥʢʮʠʠ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ) 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʀʥʪʝʨʬʝʡʩ  RS485, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEEE 1118 (ISO/IEC 8482) 

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ, ʢʙʠʪ/ʩ 9,6; 19,2; 38,4; 57,6;115,2  

ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ Modbus RTU 

ʉʪʘʪʫʩ ʢʘʥʘʣʘ ʘʢʪʠʚʥʳʡ / ʧʘʩʩʠʚʥʳʡ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ 32 (1 - ʘʢʪʠʚʥʦʝ, 31 - ʧʘʩʩʠʚʥʦʝ) 

ʇʦʜʢʣʶʯʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʫʶ ʧʘʨʫ ʚ ʵʢʨʘʥʝ 

ɼʣʠʥʘ ʣʠʥʠʠ, ʤ ʜʦ 1200 

ɿʘʜʘʥʠʝ ʘʜʨʝʩʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 
ʂ748 v2, ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʝʢʪʘ 

 (ʤʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʷ / ʂʘʥʘʣʳ ʩʚʷʟʠè) 

 
ɺʥʠʤʘʥʠʝ: ʂʘʥʘʣ ʩʚʷʟʠ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ 

çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ.  
 

ʉʚʝʜʝʥʠʷ ʦ ʢʘʥʘʣʝ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16, ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ ʚ ʉʋ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 
ʢʘʥʘʣʦʚ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʤʦʜʫʣʷʤʠ ʉʈ59.16, ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʟʜʝʣʝ 3.4.2.5 
ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 
 
 
3.4.2.5  ʄʝʞʧʨʦʮʝʩʩʦʨʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ 

 
ʂʘʥʘʣʳ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʜʚʫʤʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤʠ 
ʤʦʜʫʣʷʤʠ ʉʈ59.16.  

 
ʂʘʥʘʣʳ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ ʚ ʤʦʜʫʣʝ ʉʈ59.16 ʬʠʟʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʳ: 
 

 ʢʘʥʘʣ çRS485 2ʢè; 

 ʢʘʥʘʣ çRxè/çTxè  (ʧʦʣʫʜʫʧʣʝʢʩʥʳʡ ʦʧʪʦʚʦʣʦʢʦʥʥʳʡ ʢʘʥʘʣ). 
 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ çRS485 2ʢè ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4.2.5.1.  
 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʢ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.5.1. 
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ʊʘʙʣʠʮʘ 3.4.2.5.1    ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ çRS485 2ʢè ʤʦʜʫʣʷ ʉʈ59.16 
                                                      ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʀʥʪʝʨʬʝʡʩ  RS485 

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ, ʄʙʠʪ/ʩ 1  

ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʇʦʜʢʣʶʯʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʪʫʶ ʧʘʨʫ ʚ ʵʢʨʘʥʝ 

ɼʣʠʥʘ ʣʠʥʠʠ, ʤ ʜʦ 1 

 
ʂʘʥʘʣ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ çRxè / çTxè (ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ) ʩʦʝʜʠʥʷʝʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ 

ʉʈ59.16 ʇɹ çɸè ʠ ʇɹ çɺè ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ (ʧʘʯʢʦʨʜʘ), ʚʭʦʜʷʱʝʛʦ ʚ 
ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ, ʦʢʦʥʮʦʚʘʥʥʦʛʦ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʢʦʥʥʝʢʪʦʨʘʤʠ ʪʠʧʘ ST. ʉʚʷʟʴ 
ʧʦ ʦʧʪʦʚʦʣʦʢʥʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʝʤʢʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ. 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ çRxè / çTxè ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3.4.2.5.2.  
 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʘʙʦʥʝʥʪʘ ʢ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ çRxè / çTxè ʤʦʜʫʣʷ ʉʈ59.16 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.4.2.5.1. 
 

ʊʘʙʣʠʮʘ 3.4.2.5.2  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʢʘʥʘʣʘ ʩʚʷʟʠ çRxè / çTxè ʤʦʜʫʣʷ ʉʈ59.16 
ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʀʥʪʝʨʬʝʡʩ  ʦʧʪʦʚʦʣʦʢʥʦ 

ʉʢʦʨʦʩʪʴ ʩʚʷʟʠ, ʄʙʠʪ/ʩ 48 

ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʇʦʜʢʣʶʯʝʥʠʝ ʧʘʯʢʦʨʜ ʠʟ ʤʥʦʛʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ  

ɼʣʠʥʘ ʣʠʥʠʠ, ʤ ʜʦ 1 
 

 
ʈʠʩʫʥʦʢ 3.4.2.5.1.   ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʘʥʘʣʘʤ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ ʤʦʜʫʣʷ ʉʈ59.16 

 
 

3.4.3  ʀʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ ʤʦʜʫʣʷ  
 
ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʚʦ ʚʨʝʤʷ 

ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʣʠʮʝʚʫʶ ʧʘʥʝʣʴ ʚʳʚʝʜʝʥʳ ʩʚʝʪʦʜʠʦʜʳ (ʚ ʜʘʣʴʥʝʡʰʝʤ ï ʠʥʜʠʢʘʪʦʨʳ): 
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 ʩʧʨʘʚʘ - ɺɽɼ, ʈɽɿ, ʆʈ ʠ ʉɺ -ʜʣ ̫ʢʦʥʪʨʦʣʷ ʨʝʞʠʤʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦ-  
                                                   ʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠ̫; 

 ʩʣʝʚʘ ï ɻʆʊ, ʆʇʈ, ʆɺɺ ʠ ʆʈʀ - ʜʣʷ ʢʦʥʪʨʦʣ ̫ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ ̫ʤʦʜʫʣʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ  
                                                         ʢʘʢ ʚ ʉʋ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʥʦʡ, ʪʘʢ ʠ ʚ ʉʋ  
                                                         ʙʝʟ ʬʫʥʢʮʠʠ çʛʦʨʷʯʝʛʦè.ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 
 
ɺʥʠʤʘʥʠʝ:  ʌʫʥʢʮʠ ̫çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʦʜʫʣ̫ʤʠ ʉʈ59.16 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 
 

 ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʝʡ ʉʈ59.16 ʚ ʦʜʥʦʡ ʉʋ; 

 ʥʘʣʠʯʠʷ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʤʦʜʫʣʝʡ ʉʈ59.16 ʧʦ ʢʘʥʘʣʘʤ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ; 

 ʥʘʣʠʯʠʷ ʢʣʶʯʘ çɸè ʥʘ ʦʜʥʦʤ ʤʦʜʫʣʝ ʉʈ59.16, ʢʣʶʯʘ çɺè - ʥʘ ʚʪʦʨʦʤ;  

 ʚ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʝ ʘʢʪʠʚʠʨʦʚʘʥʘ ʬʫʥʢʮʠ ̫çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 
 
ʀʥʜʠʢʘʪʦʨʳ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʦʜʫʣʷ ʉʈ59.16 ʠʤʝʶʪ ʜʚʫʭʮʚʝʪʥʫʶ ʠʥʜʠʢʘʮʠʶ (ʩʤ. 

ʨʠʩʫʥʦʢ 3.2.1). 
 
ʀʥʜʠʢʘʪʦʨʳ, ʩʚʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨʤʝ - ʠʥʜʠʢʘʪʦʨʳ ʟʝʣʝʥʦʛʦ ʩʚʝʯʝʥʠʷ: 
 

 ɻʆʊ ï ʛʦʪʦʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʢ ʨʘʙʦʪʝ. ʋ ʠʩʧʨʘʚʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʮʝʩʩʦʨʘ ʠʥʜʠʢʘʪʦʨ ɻʆʊ  
            ʩʚʝʪʠʪʩʷ ʚ ʨʝʞʠʤʘʭ çʈɸɹè,çʆʊʃè/çʇʋʉʂè,çʆʊʃè/çʎʀʂʃè ʠ ʧʦʛʘʰʝʥ ʚ ʨʝʞʠʤʝ çʆʊʃè/  
            çʉʊʆʇè; 

 ɺɽɼ ï ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʚ ʨʝʞʠʤʝ ʚʝʜʫʱʝʛʦ; 

 ʈɽɿ  - ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʚ ʨʝʞʠʤʝ ʨʝʟʝʨʚʥʦʛʦ; 

 ʉɺ   ï ʥʦʨʤʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ. 
 
ʀʥʜʠʢʘʪʦʨʳ, ʩʚʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ ʥʦʨʤʝ-ʠʥʜʠʢʘʪʦʨʳ ʢʨʘʩʥʦʛʦ ʩʚʝʯʝʥʠʷ: 
 

 ʆʇʈ ï ʦʪʢʘʟ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ; 

 ʆɺɺ ï ʦʪʢʘʟ ʤʦʜʫʣʝʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ;  

 ʆʈʀ ï ʦʪʢʘʟ ʨʝʟʝʨʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʈʀ); 

 ʆʈ   ï ʦʪʢʘʟ ʨʝʟʝʨʚʘ: 
 

 ʧʦʩʪʦʷʥʥʦʝ ʩʚʝʯʝʥʠʝ - ʥʝʪ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʧʘʨʪʥʝʨʦʤ (ʥʝ ʥʦʨʤʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ʠʣʠ  
                                              ʥʦʨʤʘ ʢʘʥʘʣʘ ʩʚʷʟʠ ʠ ʦʪʢʘʟ ʚ ʈɽɿ); 

 ʧʦʩʪʦʷʥʥʦʝ ʤʠʛʘʥʠʝ ʩ ʯʘʩʪʦʪʦʡ 1 ʩʝʢ ï ʥʝʩʦʚʧʘʜʝʥʠʝ ʚʝʨʩʠʡ ʷʜʝʨ ʠʣʠ ʈʇ ʤʠʢʨʦʧʨʦ-   
                                        ʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʝʡ;  

  ʧʦʧʝʨʝʤʝʥʥʦʝ ʤʠʛʘʥʠʝ ʩ ʧʘʫʟʦʡ (ʪʨʠ ʚʩʧʳʰʢʠ - ʩʪʦʧ, ʪʨʠ ʚʩʧʳʰʢʠ ʩʪʦʧ..) ï ʫ ʜʨʫʛʦʛʦ 
                              ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ ʪʫʤʙʣʝʨ çʈɸɹè/çʆʊʃè ʥʘʭʦʜʠʪʩʷ ʨʝʞʠʤʝ çʆʊʃè; 

 ʉɺ ï ʥʝ ʥʦʨʤʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʡ ʩʚʷʟʠ:: 
 

 ʧʦʩʪʦʷʥʥʦʝ ʩʚʝʯʝʥʠʝ ï ʦʪʢʘʟ ʚ ʦʙʦʠʭ ʢʘʥʘʣʘʭ ʤʦʜʫʣ ̫ʉʈ59.16; 

 ʧʦʩʪʦʷʥʥʦʝ ʤʠʛʘʥʠʝ  ï ʦʪʢʘʟ ʚ ʦʜʥʦʤ ʠʟ ʢʘʥʘʣʦʚ ʤʦʜʫʣ ̫ʉʈ59.16. 
 
ɺʥʠʤʘʥʠʝ: ʀʥʜʠʢʘʪʦʨʳ ɺɽɼ, ʈɽɿ, ʉɺ ʠ ʆʈ ʤʦʜʫʣʷ ʉʈ59.16 ʘʢʪʫʘʣʴʥʳ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦ-

ʚʘʥʠʠ ʧʨʦʝʢʪʘ ʩ ʬʫʥʢʮʠʝʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠ.̫ ʇʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʨʝʟʝʨʚʠʨʦʚʘʥ-
ʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ɺɽɼ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʝ ʩʚʝʪʷʪʩʷ ʪʨʠ ʟʝʣʝʥʳʭ ʠʥʜʠʢʘʪʦʨʘ ï ɻʆʊ, 
ɺɽɼ ʠ ʉɺ, ʥʘ ʈɽɿ - ʜʚʘ ʟʝʣʝʥʳʭ ʠʥʜʠʢʘʪʦʨʘ ï ʈɽɿ ʠ ʉɺ. 

 

ʊʠʧʦʚʳʝ ʩʠʪʫʘʮʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʩʚʝʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʣʠʮʝʚʳʭ 
ʧʘʥʝʣʷʭ ʤʦʜʫʣʝʡ ʉʈ59.16 ʚ ʩʪʘʪʫʩʘʭ ɺɽɼ ʠ ʈɽɿ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4.3.1. 
 

ʊʘʙʣʠʮʘ 3.4.3.1   ʊʠʧʦʚʳʝ ʩʠʪʫʘʮʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʩʚʝʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʦʚ  
                                                          ʥʘ ʣʠʮʝʚʳʭ ʧʘʥʝʣʷʭ ʤʦʜʫʣʝʡ ʉʈ59.16 (ɺɽɼ ʠ ʈɽɿ) 

 

ˉ 
ʧ/ʧ 

ʍʘʨʘʢʪʝʨ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʧʦʣʦʞʝ-
ʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ/ʪʫʤʙʣʝʨʘ 

ʉʚʝʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ 

ɺɽɼ  ʈɽɿ  

1 ʅʝʪ ʧʠʪʘʥʠʷ ʥʘ ʈɽɿ 
ɻʆʊ, ɺɽɼ - ʟʝʣʝʥʳʡ; 
ʆʈ, Cɺ     - ʢʨʘʩʥʳʡ 

ʦʪʩʫʪʩʪʚʫʝʪ  ʩʚʝʯʝʥʠʝ ʚʩʝʭ 
ʠʥʜʠʢʘʪʦʨʦʚ 

2 ʅʝʪ ʩʚʷʟʠ ʩ ʢʘʨʢʘʩʦʤ ʨʘʩʰʠʨʝʥʠʷ ʚ ʈɽɿ 
ɻʆʊ, ɺɽɼ, ʉɺ - ʟʝʣʝʥʳʡ; 
ʆʈ - ʢʨʘʩʥʳʡ 

(ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*
1
; 

ʉɺ-ʟʝʣʝʥʳʡ, ʆɺɺ-ʢʨʘʩʥʳʡ 

http://www/
http://www/
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.4.3.1       
 

ˉ 
ʧ/ʧ 

ʍʘʨʘʢʪʝʨ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʧʦʣʦʞʝ-
ʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʷ/ʪʫʤʙʣʝʨʘ 

ʉʚʝʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ 

ɺɽɼ  ʈɽɿ  

3 ʅʝʪ ʩʚʷʟʠ ʧʦ RS485 ʚ ʈɽɿ 
ɻʆʊ, ɺɽɼ- ʟʝʣʝʥʳʡ; 
ʆʈ, ʉɺ*- ʢʨʘʩʥʳʡ 

ʈɽɿ-ʟʝʣʝʥʳʡ; 
ʉɺ*- ʢʨʘʩʥʳʡ 

4 ʅʝʪ ʩʚʷʟʠ ʧʦ Rx/Tx  (ʦʧʪʦʚʦʣʦʢʥʦ) ʚ ʈɽɿ 
ɻʆʊ, ɺɽɼ- ʟʝʣʝʥʳʡ; 
ʆʈ, Cɺ*  - ʢʨʘʩʥʳʡ 

(ʈɽɿʟʝʣ +ʉɺ*ʟʝʣ/ʢʨ) ʠʣʠ 
(ʆɺɺ+ʆʇʈ)ʢʨ* 

5 ʆʪʢʘʟ ʤʦʜʫʣʷ ʠʟ ʙʘʟʦʚʦʛʦ ʢʘʨʢʘʩʘ ʚ ʈɽɿ 
ɻʆʊ, ɺɽɼ, ʉɺ - ʟʝʣʝʥʳʡ; 
ʆʈ -  ʢʨʘʩʥʳʡ 

(ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*
1
; 

ʉɺ-ʟʝʣʝʥʳʡ, ʆɺɺ-ʢʨʘʩʥʳʡ 

6 ʅʝʪ ʧʠʪʘʥʠʷ ʥʘ ɺɽɼ 
ʦʪʩʫʪʩʪʚʫʝʪ  ʩʚʝʯʝʥʠʝ ʚʩʝʭ 
ʠʥʜʠʢʘʪʦʨʦʚ 

ʈɺʋ**. ɻʆʊ, ɺɽɼ- ʟʝʣʝʥʳʡ; 
ʆʈ, Cɺ  - ʢʨʘʩʥʳʡ 

7 ʅʝʪ ʩʚʷʟʠ ʩ ʢʘʨʢʘʩʦʤ ʨʘʩʰʠʨʝʥʠʷ ʚ ɺɽɼ 
(ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*

1
; 

ʉɺ-ʟʝʣʝʥʳʡ,ʆɺɺ-ʢʨʘʩʥʳʡ 
ʈɺʋ**. ɻʆʊ, ɺɽɼ, ʉɺ-ʟʝʣ; 
ʆʈ- ʢʨʘʩʥʳʡ 

8 ʅʝʪ ʩʚʷʟʠ ʧʦ RS485 ʚ ɺɽɼ 
(ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*

1
; 

ʉɺ-ʟʝʣʝʥʳʡ,ʆɺɺ-ʢʨʘʩʥʳʡ 
ʈɺʋ**. ɻʆʊ, ɺɽɼ, ʉɺ-ʟʝʣ; 
ʆʈ- ʢʨʘʩʥʳʡ 

9 ʅʝʪ ʩʚʷʟʠ ʧʦ Rx/Tx (ʦʧʪʦʚʦʣʦʢʥʦ) ʚ ɺɽɼ 
ɻʆʊ, ɺɽɼ - ʟʝʣʝʥʳʡ; 
ʆʈ, ʉɺ*

2
- ʢʨʘʩʥʳʡ 

(ʈɽɿʟʝʣ+ʉɺʟʝʣ/ʢʨ)* ʠʣʠ 
(ʆɺɺ+ʆʇʈ)ʢʨ* 

11 
ʆʪʢʘʟ ʤʦʜʫʣʷ ʠʟ ʙʘʟʦʚʦʛʦ ʢʘʨʢʘʩʘ ɺɽɼ (ʚ 
ʪ.ʯ ʉʈ52.17 ʙʝʟ ʬʫʥʢʮʠʠ ʧʝʨʝʭʦʜʘ) 

(ɺɽɼʟʝʣ +ʈɽɿʟʝʣ +ʆʈʢʨ)*
1
; 

(ɻʆʊ+ ʉɺ)ʟʝʣ , ʆɺɺʢʨ 
(ʈɽɿ +ʉɺ)ʟʝʣ 

12 
ʆʪʢʘʟ ʉʈ52.17 ʠʟ ʙʘʟʦʚʦʛʦ ʢʘʨʢʘʩʘ ʫ ɺɽɼ 
ʩ ʬʫʥʢʮʠʝʡ ʧʝʨʝʭʦʜʘ  

(ɺɽɼʟʝʣ +ʈɽɿʟʝʣ +ʆʈʢʨ)*
1
; 

ʉɺʟʝʣ ,  ʆɺɺʢʨ 
ʈɺʋ**. ɻʆʊ, ɺɽɼ, ʉɺ-ʟʝʣ; 
ʆʈ - ʢʨʘʩʥʳʡ 

13 
ʈʇ ʩ ʚʳʙʨʘʥʥʦʡ ʦʧʮʠʝʡ Defect0 

(ɺɽɼ, ʈɽɿ) 

ʇʨʠ ʣʶʙʦʡ ʥʝ ʥʦʨʤʝ ï ʦʪʢʘʟʘʚʰʠʡ ʧʨʦʮʝʩʩʦʨ ʦʞʠʜʘʝʪ 
ʦʪʢʣʶʯʝʥʠʷ ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ ʨʝʤʦʥʪʘ ʩ ʠʥʜʠʢʘʮʠʝʡ: 
- ʥʘ ʦʪʢʘʟʘʚʰʝʤ ʧʨʦʮʝʩʩʦʨʝ - (ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*

1
; 

                                                 ʉɺ-ʟʝʣʝʥʳʡ,ʆɺɺ-ʢʨʘʩʥʳʡ; 
- ʥʘ ʨʘʙʦʪʘʶʱʝʤ ʧʦ ʥʦʨʤʝ- ɻʆʊ, ɺɽɼ, ʉɺ-ʟʝʣ; ʆʈ-ʢʨ.  
  
ʇʦʩʣʝ ʨʝʤʦʥʪʘ ʧʨʦʮʝʩʩʦʨ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ: 
- ʈɽɿ - ʧʨʠ ʥʦʨʤʝ ʫ ʨʘʙʦʪʘʶʱʝʛʦ ɺɽɼ (ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
            ʢʣʶʯʘ çɸ/ɺè ʥʘ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʤ); 
- ɺɽɼ ï ʧʨʠ ʦʪʢʘʟʝ ʦʩʪʘʚʰʝʛʦʩʷ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʮʝʩʩʦʨʘ  
              (ʧʨʠ ʥʘʣʠʯʠʠ ʢʣʶʯʘ çɸè ʥʘ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʤ) 

14 
ʈʇ ʩ ʚʳʙʨʘʥʥʦʡ ʦʧʮʠʝʡ Defect1 

(ɺɽɼ, ʈɽɿ) 

ʇʨʠ ʣʶʙʦʡ ʥʝ ʥʦʨʤʝ ï ʦʪʢʘʟʘʚʰʠʡ ʧʨʦʮʝʩʩʦʨ ʢʦʥʪʨʦʣʠ-ʨʫʝʪ 
ʠʩʯʝʟʥʦʚʝʥʠʝ ʜʝʬʝʢʪʘ ʥʘ ʚʨʝʤʷ, ʙʦʣʝʝ ʯʝʤ 3 ʩʢʘʥʘ ʧʦʜʨʷʜ. 
ɽʩʣʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ - ʧʝʨʝʚʦʜʠʪ ʧʨʦʮʝʩʩʦʨ ʚ ʩʦʩ-ʪʦʷʥʠʝ ʈɽɿ. 
ʀʥʜʠʢʘʮʠʷ: 
- ʥʘ ʦʪʢʘʟʘʚʰʝʤ ʧʨʦʮʝʩʩʦʨʝ - (ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*

1
; 

                                                 ʉɺ-ʟʝʣʝʥʳʡ,ʆɺɺ-ʢʨʘʩʥʳʡ; 
- ʥʘ ʨʘʙʦʪʘʶʱʝʤ ʧʦ ʥʦʨʤʝ - ɻʆʊ, ɺɽɼ, ʉɺ-ʟʝʣ; ʆʈ-ʢʨ. 
 

ʇʨʠ ʦʪʢʘʟʝ ʫ ɺɽɼ - ʧʨʦʠʩʭʦʜʠʪ ʈɺʋ**. 

15 
ʆʪʢʘʟ ʦʙʦʠʭ ʧʨʦʮʝʩʩʦʨʦʚ 

( ɺɽɼ + ʈɽɿ) 
(ɺɽɼʟʝʣ+ʈɽɿʟʝʣ+ʆʈʢʨ)*

1
; 

ʉɺ-ʟʝʣʝʥʳʡ, ʆɺɺ-ʢʨʘʩʥʳʡ 

16 
ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʈɸɹ/ʆʊʃ ʚ ʧʦʣʦʞʝʥʠʠ 
ʆʊʃ ʥʘ ɺɽɼ 

ɻʆʊ, ɺɽɼ, ʉɺ - ʟʝʣʝʥʳʡ 
ʈɽɿ, ʉɺ - ʟʝʣʝʥʳʡ; 
ʆʈ*

3
 - ʢʨʘʩʥʳʡ 

17 
ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʈɸɹ/ʆʊʃ ʚ ʧʦʣʦʞʝʥʠʠ 
ʆʊʃ ʥʘ ʈɽɿ 

ɻʆʊ, ɺɽɼ, ʉɺ ï ʟʝʣʝʥʳʡ; 
ʆʈ*

3
 - ʢʨʘʩʥʳʡ 

ʈɽɿ, ʉɺ - ʟʝʣʝʥʳʡ 

18 
ʅʘ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʥʘ ʦʜʥʦʤ ʠʣʠ 
ʥʘ ʦʙʦʠʭ ʧʨʦʮʝʩʩʦʨʘʭ ʪʫʤʙʣʝʨ ʇʆɼʂʃ ʚ 
ʧʦʣʦʞʝʥʠʠ ʆʊʂʃ 

ʅʘ ɺɽɼ ʠ ʈɽɿ ʠʥʜʠʢʘʮʠʷ- Cɺ - ʢʨʘʩʥʳʡ. 
çɻʦʨʷʯʝʝè ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ 

19 
ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ - ʪʫʤʙʣʝʨ ʇʆɼʂʃ ʚ 
ʧʦʣʦʞʝʥʠʠ ʇʆɼʂʃ ʠʣʠ ʆʊʂʃ ʥʘ ʧʨʦʮʝʩ-
ʩʦʨʘʭ ɺɽɼ, ʈɽɿ  

ʊʫʤʙʣʝʨ ʇʆɼʂʃ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ. 

20 
ʇʦ ʚʢʣʶʯʝʥʠʶ ʧʠʪʘʥʠʷ - ʥʝ ʩʦʚʧʘʜʝʥʠʝ 
ʷʜʝʨ ʠʣʠ ʈʇ ʚ ɺɽɼ ʠ ʈɽɿ 

ɻʆʊ, ɺɽɼ, ʉɺ ï ʟʝʣʝʥʳʡ; 
ʆʈ*

1
 - ʢʨʘʩʥʳʡ 

ʈɽɿ, ʉɺ - ʟʝʣʝʥʳʡ; 
ʆʈ*

1
 - ʢʨʘʩʥʳʡ 

ʇʨʠʤʝʯʘʥʠʝ:  *    - ʤʠʛʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ; 

                        *1
    - ʤʠʛʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʩ ʧʝʨʠʦʜʦʤ 1 ʩʝʢ; 

                        *2      
- ʤʠʛʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ ʩ ʧʝʨʠʦʜʦʤ 3 ʩʝʢ; 

                     *3
   - ʤʠʛʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ - ʪʨʠ ʚʩʧʳʰʢʠ ï ʩʪʦʧé ; 

                  ʈɺʋ**  -  ʈɽɿ ʚʟʷʣ ʫʧʨʘʚʣʝʥʠʝ ʚ ɺɽɼ. 

http://www/
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3.4.4  ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 
 
ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʥʘʭʦʜʷʪʩʷ: ʪʫʤʙʣʝʨ çʇʆɼʂʃè, 

ʢʥʦʧʢʠ çʆʊʂʃè ʠ çɿɸɻʈè ʠ ʨʘʟʲʝʤ çɸ / ɺè (ʢʣʶʯ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʉʋ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 
 
 
3.4.4.1  ʊʫʤʙʣʝʨ çʇʆɼʂʃè 

 
ʊʫʤʙʣʝʨ çʇʆɼʂʃè - ʧʦʜʢʣʶʯʠʪʴ - ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʪʦʨʦʤ ʨʝʞʠʤʦʤ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ.  
 
ɺʥʠʤʘʥʠʝ:    ʊʫʤʙʣʝʨ çʇʆɼʂʃè:  
 

 ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩɹʷ ʚ ʩʦʩʪʦʷʥʠʠ çʧʦʜʢʣʶʯʠʪʴè  ʧʨʠ ʟʘʛʨʫʟʢʘʭ ʈʇ  ʠ ʷʜʨʘ ʩʠʩʪʝ- 
  ʤʳ  ʠ ʧʨʠ ʚʳʙʦʨʝ ʬʫʥʢʮʠʠ çDefect1è ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ; 

 ʧʨʠ ʧʝʨʝʚʦʜʝ ʈɽɿ ʚ ɺɽɼ (ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʦʧʝʨʘʪʦʨʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʥʦʧ- 
              ʢʦʡ çʆʊʂʃè; 

 ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʝ ʪʫʤʙʣʝʨʘ ʥʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ. 
 
 
3.4.4.2 ʂʥʦʧʢʠ çʆʊʂʃè ʠ çɿɸɻʈè 
 

ʂʥʦʧʢʘ çʆʊʂʃè - ʦʪʢʣʶʯʠʪʴ - ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʝʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ, 
ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʈɽɿ ʚ ʩʦʩʪʦʷʥʠʝ ɺɽɼ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʦʧʝʨʘʪʦʨʘ. 

 
ʂʥʦʧʢʘ çɿɸɻʈè - ʟʘʛʨʫʟʢʘ ï ʩʣʫʞʠʪ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʟʘʛʨʫʞʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 
 
ɼʣʷ ʧʝʨʝʚʦʜʘ ʈɽɿ ʚ ʩʦʩʪʦʷʥʠʝ ɺɽɼ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʦʧʝʨʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʣʠʮʝʚʦʡ 

ʧʘʥʝʣʠ ʈɽɿ: 
 

 ʧʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʚʥʠʟ - ʚ ʧʦʣʦʞʝʥʠʝ çʦʪʢʣʶʯʠʪʴè; 

 ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʊʂʃè; 

 ʧʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʚʚʝʨʭ - ʚ ʧʦʣʦʞʝʥʠʝ çʧʦʜʢʣʶʯʠʪʴè; 

 ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ çʆʊʂʃè. 
 
ɼʣʷ ʜʝʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʈɽɿ: 
 

 ʧʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʚʚʝʨʭ  - ʚ ʧʦʣʦʞʝʥʠʝ çʧʦʜʢʣʶʯʠʪʴè; 

 ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʊʂʃè; 

 ʧʝʨʝʚʝʩʪʠ ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʚʥʠʟ - ʚ ʧʦʣʦʞʝʥʠʝ çʦʪʢʣʶʯʠʪʴè; 

 ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ çʆʊʂʃè. 
 
ɺʥʠʤʘʥʠʝ: ʀʩʧʦʣʴʟʫʷ ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʠ ʢʥʦʧʢʫ çʆʊʂʃè, ʚʦʟʤʦʞʥʦ ʥʝ ʧʝʨʝʛʨʫʞʘʷ 

ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ, ʧʝʨʝʡʪʠ ʥʘ ʨʘʙʦʪʫ ʩ ʦʜʥʠʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ ʠ ʧʨʦʜʦʣʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɿʘʪʝʤ ʫʩʪʨʘʥʠʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʨʝʞʠʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠ.̫  

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʠʩʢʣʯʁʠʪʴ 
ʦʧʮʠʶ çʨʝʟʝʨʚʠʨʦʚʘʥʠʝè ʚ ʤʝʥʶ çʂʦʥʬʠʛʫʨʘʮʠʷè ʠ ʧʨʦʠʟʚʝʩʪʠ ʟʘʛʨʫʟʢʫ ʧʨʦʛʨʘʤʤʳ ʟʘʥʦʚʦ. 

 
ʇʨʠ ʥʝʩʦʚʧʘʜʝʥʠʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʤʠʛʘʝʪ ʢʨʘʩʥʳʡ ʠʥʜʠʢʘʪʦʨ ʆʈ ʥʘ ʈɽɿ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʝ. 
 
ɼʣ ̫ʧʝʨʝʟʘʛʨʫʟʢʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʠʟ ɺɽɼ ʚ ʈɽɿ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʈɽɿ: 
  

 ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɿɸɻʈè; 

 ʫʜʝʨʞʠʚʘʪʴ ʢʥʦʧʢʫ çɿɸɻʈè ʥʝ ʤʝʥʝʝ 5 ʩʝʢ; 

 ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ. 
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3.4.4.3  ʈʘʟʲʝʤ çɸ / ɺè 
 
ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʥʘʭʦʜʠʪʩʷ ʨʘʟʲʝʤ çɸ / ɺè (ʢʣʶʯ), 

ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʥʪʘʞʥʦʛʦ ʥʦʤʝʨʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʧʨʠ 
ʧʝʨʚʠʯʥʦʤ ʧʫʩʢʝ ʇʃʂ (ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ).  

 
ɺʥʠʤʘʥʠʝ: ʂʣʶʯ çɸè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʶʯʘ çɺè ʥʘʣʠʯʠʝʤ ʧʝʨʝʤʳʯʢʠ. ʂʣʶʯ ʥʝʦʙʭʦʜʠʤ 

ʪʦʣʴʢʦ ʥʘ ʤʦʤʝʥʪ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʠʢʨʦʧʨʦʮʝʩ-
ʩʦʨʥʦʤʫ ʤʦʜʫʣʶ ʥʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ. 

 
ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʤʦʜʫʣʴ ʉʈ59.16 ʩ ʢʣʶʯʦʤ çɸè ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ ʧʨʠ ʢʘʞʜʦʤ 

ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʤʦʜʫʣʝʤ ʉʈ59.16, 
ʤʦʜʫʣʴ ʩ ʢʣʶʯʦʤ çɸè ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ɺɽɼ ʠ ʧʝʨʝʭʦʜʠʪ ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʙʲʝʢʪʦʤ. ʄʦʜʫʣʴ ʩ 
ʢʣʶʯʦʤ çɺè ʧʨʠ ʢʘʞʜʦʤ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ʈɽɿ. 

 
ɺʥʠʤʘʥʠʝ: ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʉʋ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʚ ʤʦʜʫʣʷʭ ʉʈ59.16 ʢʣʶʯʝʡ çɸè ʠ çɺè. ʅʘʣʠʯʠʝ ʜʚʫʭ ʢʣʶʯʝʡ çɸè ʠʣʠ ʜʚʫʭ ʢʣʶʯʝʡ çɺè ʚ 
ʤʦʜʫʣʷʭ ʉʈ59.16 ʦʜʥʦʡ ʉʋ ʅɽɼʆʇʋʉʊʀʄʆ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʧʦʚʝʜʝʥʠʝ ʉʋ ʩʪʘʥʦʚʠʪʩʷ 
ʧʣʦʭʦ ʧʨʝʜʩʢʘʟʫʝʤʳʤ.  

 
 

4  ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
 
 

4.1 ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2 
 
ʋʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʦʠʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʘʣʛʦʨʠʪʤʦʚ, ʟʘʣʦʞʝʥʥʳʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩʠʩʪʝʤʳ. ʋʧʨʘʚʣʷʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʤʘʰʠʥʥʳʝ ʢʦʜʳ ʧʨʠ ʧʦʤʦʱʠ 
ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748v2, ʢʦʪʦʨʳʝ ʠʩʧʦʣʥʷʶʪʩʷ ʇʃʂ. 

 
ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʦʚ çʂʆʅʉʊɸʈè ʂ748v2 ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʦʪʣʘʜʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ, ʩʢʦʤʧʦʥʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʣʝʨʦʚ çʂʆʅʉʊɸʈè. 

 
ɼʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥ rʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʃʂ ʂ202ʈ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʷʟʳʢʝ ʨʝʣʝʡʥʦ-ʢʦʥʪʘʢʪʥʳʭ ʩʭʝʤ LD 
(Ladder Diagram) ʠ ʥʘ ʷʟʳʢʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ST (Structured Text). ʆʙʘ ʷʟʳʢʘ ʦʪʥʦʩʷʪʩʷ ʢ 
ʩʪʘʥʜʘʨʪʫ ʄʕʂ 61131-3.  

 
ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʜʦʧʫʩʢʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʠʭ ʷʟʳʢʦʚ.  
 
ʇʨʠʤʝʨʳ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ ʷʟʳʢʝ LD ʠ ST, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.1.1 ʠ 

4.1.2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www/
http://www/


 

31 

 

                                                                          
 ʐɹʇ çKʧʦʪʫʙʩè 
 www.  ao-constar.ʩom 

www.  ao-constar.com.ua 

 
 

ʈʠʩʫʥʦʢ 4.1.1 ʇʨʠʤʝʨ ʈʇ ʥʘ ʷʟʳʢʝ LD 
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ʈʠʩʫʥʦʢ 4.1.2  ʇʨʠʤʝʨ ʈʇ ʥʘ ʷʟʳʢʝ ST 
 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ ʂ748v2 ʥʘ ʇʕɺʄ ʥʝ ʪʨʝʙʫʝʪʩʷ ʣʠʮʝʥʟʠʷ. ɺʳ  ʤʦʞʝʪʝ 
ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʣʶʙʦʡ ʇʕɺʄ.  

 
ʅʘʜ ʩʦʟʜʘʥʠʝʤ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʛʨʫʧʧʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʚʦʶ ʧʨʦʛʨʘʤʤʥʫʶ ʩʝʢʮʠʶ (ʠʣʠ ʩʝʛʤʝʥʪ) ʥʘ ʣʶʙʦʤ ʠʟ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʂ748 v2. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʛʨʘʤʤʥʳʝ ʩʝʢʮʠʠ (ʩʝʛʤʝʥʪ) ʵʢʩʧʦʨʪʠʨʫʶʪʩʷ ʠʟ ʧʨʦ-
ʤʝʞʫʪʦʯʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ ʨʘʙʦʯʠʡ ʧʨʦʝʢʪ. 

 
ɼʣʷ ʟʘʛʨʫʟʢʠ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʘ ʚ ʇʃʂ ʥʝʦʙʭʦʜʠʤ ʘʧʧʘʨʘʪʥʳʡ ʢʣʶʯ, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʇʕɺʄ ʯʝʨʝʟ ʧʦʨʪʳ LPT ʣʠʙʦ USB. ʉʠʩʪʝʤʘ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʘʧʧʘʨʘʪʥʳʤ ʢʣʶʯʦʤ ʠ 
ʢʘʙʝʣʝʤ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʇʃʂ ʢ ʩʝʨʚʠʩʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

 
ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: 
 

 ʨʝʜʘʢʪʦʨ ʩʪʨʫʢʪʫʨʳ ï ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʨʛʘʥʠ- 
               ʟʘʮʠʦʥʥʫʶ ʷʩʥʦʩʪʴ, ʧʦʥʠʤʘʥʠʝ ʠ ʣʝʛʢʦʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ; 

 ʨʝʜʘʢʪʦʨ ʮʝʧʠ - ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʝ LD;  

 ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ï ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʝ ST; 

 ʩʝʢʮʠʷ ʧʨʦʝʢʪʘ ï ʟʘʢʦʥʯʝʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʝʜʠʥʠʮʘ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 
                ʦʜʥʦʡ ʩʝʢʮʠʠ, ʦʜʥʦʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʷʟʳ- 
                ʢʦʚ - LD ʠʣʠ ST;    

 ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ï ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝ- 
               ʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʜʣʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʚʩʝʭ ʤʦʜʫʣʝʡ; 

 ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ï ʜʣʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʘ. 
 
ʈʘʟʨʘʙʦʪʢʘ ɸʉʋ ʊʇ ʇʅ ʚʥʝʩʣʘ ʢʦʨʨʝʢʪʠʚʳ ʥʝ ʪʦʣʴʢʦ ʚ ʘʧʧʘʨʘʪʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʤʦʜʫʣʷ 

ʉʈ59.16, ʥʦ ʠ ʚ ʩʠʩʪʝʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2: ɹr ʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ 
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ʟʘʢʣʘʜʢʠ ʤʝʥʶ. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʜʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ.  

 
 

4.2 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʨʝʟʝʨʚʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ 
 
ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʚʘʞʥʘʷ  ʬʫʥʢʮʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ. ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ 

ʧʦʰʘʛʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ɸʉʋ ʊʇ ʇʅ: 
 

 ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʂ748 v.2. ʉʦʟʜʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ. ɺʦʡʪʠ ʚ ʤʝʥʶ ʧʨʦʝʢʪʘ çʇʨʦʝʢʪ/ ʂʦʥ- 
   ʬʠʛʫʨʘʮʠʷè: 
 

 ʚʳʙʨʘʪʴ ʪʠʧ ʧʨʦʮʝʩʩʦʨʘ - ʉʈ59.16/17; 

 ʫʩʪʘʥʦʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʮʠʢʣʘ (ʇɺʎ), ʥʦ  ʥʝ ʤʝʥʝʝ  50 ʤʩ, ʪ.ʢ. ʦʪ ʚʳʙʨʘʥʥʦʛʦ  ɺʘ- 
ʤʠ ʇɺʎ ʙʫʜʝʪ ʟʘʚʠʩʠʪʴ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʥʘ ʨʝʟʝʨʚ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʈɽɿ (ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʥʘ ʨʝʟʝʨʚ 
ʨʘʚʥʦ ʜʚʦʝʢʨʘʪʥʦʤʫ ʚʨʝʤʝʥʠ ʇɺʎ); 

 ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʢʘʩʦʚ ʨʘʩʰʠʨʝʥʠʷ (çʆʩʥʦʚʥʦʡè - ʢʘʨʢʘʩʳ ʇɹ,  
çˉ1éˉ4è - ʢʘʨʢʘʩʳ ɹɺɺ). 
 

 ʧʝʨʝʡʪʠ ʚ ʧʦʜʤʝʥʶ çʈʝʟʝʨʚʠʨʦʚʘʥʠʝè: 
 

  ʚʳʙʨʘʪʴ çʀʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ çɻʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷè; 

  ʨʘʟʨʝʰʠʪʴ ʠʣʠ ʟʘʧʨʝʪʠʪʴ ʩʪʘʨʪʦʚʘʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʫʶʱʝʤ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʤ ʨʝʟʝʨʚʝ.  
ʇʨʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦʤ ʚʳʙʦʨʝ ɺʳ ʩʤʦʞʝʪʝ ʚʳʧʦʣʥʠʪʴ ɺʘʰʫ ʟʘʜʘʯʫ ʥʘ ʦʜʥʦʤ ʧʨʦʮʝʩʩʦʨʝ ʙʝʟ ʬʫʥʢʮʠʠ 
çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ, ʧʨʠ ʨʘʙʦʪʝ ɺɽɼ, ʚʦʟʤʦʞʝʥ ʨʝʤʦʥʪ ʨʝʟʝʨʚʘ ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʚʚʦʜʦʤ ʚ ʩʠʩʪʝʤʫ; 

 ʟʘʜʘʪʴ ʧʦʚʝʜʝʥʠʝ ʜʝʬʝʢʪʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʧʦʩʣʝ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʪʥʝʨʫ: 

 Defect0 - ʧʨʦʮʝʩʩʦʨ ʦʞʠʜʘʝʪ ʦʪʢʣʶʯʝʥʠʝ ʜʣʷ ʨʝʤʦʥʪʘ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʠʪ ʦʧʝʨʘʪʦʨ.  
ɺʚʦʜ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʧʝʨʘʪʦʨ;  

 Defect1 - ʧʨʦʮʝʩʩʦʨ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʠ, ʝʩʣʠ 3 ʩʢʘʥʘ ʧʦʜʨʷʜ ʥʝʪ ʦʪʢʘʟʘ,  
ʧʨʠʥʠʤʘʝʪ ʩʪʘʪʫʩ ʈɽɿ. ʇʨʦʚʝʨʴʪʝ ï ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʧʦʣʦʞʝʥʠʠ çʇʆɼʂʃè, ʠʥʘʯʝ 
ʧʝʨʝʭʦʜ ʥʘ ʈɽɿ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ; 
 

 ʧʝʨʝʡʪʠ ʚ ʧʦʜʤʝʥʶ çʇʝʨʠʬʝʨʠʷ / ʇʦʢʘʟʘʪʴ ʢʦʤʧʦʥʦʚʢʫ ʢʘʨʢʘʩʦʚè: 

 ʚʳʙʨʘʪʴ ʥʦʤʝʨ ʢʘʨʢʘʩʘ (çʦʩʥʦʚʥʦʡè ï ʢʘʨʢʘʩʳ ʇɹ, ç̄ 1,..ˉ4è-ʢʘʨʢʘʩ rʨʘʩʰʠʨʝʥʠʷ); 

 ʧʨʠ ʚʳʙʦʨʝ ʤʦʜʫʣʷ ʩʚʷʟʠ ʉʈ52.17 ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʨʘʪʴ ʬʫʥʢʮʠʶ çʇʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ  
ʨʝʟʝʨʚ ʧʨʠ ʆɺɺ (ʜʣʷ HSB-ʩʠʩʪʝʤʳ)è. ʕʪʦ ʧʦʟʚʦʣʠʪ ɺɽɼ ʧʨʦʮʝʩʩʦʨʫ ʧʨʠ ʦʪʢʘʟʝ ʩʚʷʟʥʦʛʦ ʤʦʜʫʣʷ 
ʧʝʨʝʜʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʈɽɿ; 

 ʧʨʦʮʝʩʩ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʟʘʚʝʨʰʝʥ ʠ ʦʙʨʘʟʦʚʘʥʘ ʨʝʟʝʨʚʠʨʫʝʤʘʷ ʧʘʨʘ (ʚ ʜʘʣʴʥʝʡhʝʤ -  
çHSB-ʧʘʨʘè). ɺʳʡʪʠ ʠʟ ʤʝʥʶ çʇʨʦʝʢʪ/ʂʦʥʬʠʛʫʨʘʮʠʷè. 

 
ʆʩʪʘʣʴʥʳʝ ʤʦʜʫʣʠ ʚʳʙʠʨʘʶʪʩʷ ʚ ʦʙʳʯʥʦʤ ʧʦʨʷʜʢʝ. ʄʦʜʫʣʠ ʠʟ ʧʨʦʮʝʩʩʦʨʥʳʭ ʙʣʦʢʦʚ 

ʨʝʟʝʨʚʠʨʫʶʪʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠ ʧʨʠ ʦʪʢʘʟʝ ʤʦʜʫʣʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʢʘʨʢʘʩʘ, ʨʝʟʝʨʚʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʘʙʦʪʫ ʨʝʟʝʨʚʥʦʛʦ, ʢʦʪʦʨʳʡ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ɺɽɼ.  

 
ʇʨʠ ʦʪʢʘʟʝ ʩʚʷʟʠ ʩ ʘʙʦʥʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʝʥ ʢ ʤʦʜʫʣʶ ʉʈ52.17 (ʦʪʩʪʳʢʦʚʘʥ ʢʘʙʝʣʴ; 

ʥʘʨʫʰʝʥ ʦʙʤʝʥ ʩʦ ʩʚʷʟʥʳʤ ʤʦʜʫʣʝʤ, ʥʦ ʩʚʷʟʥʦʡ ʤʦʜʫʣʴ ʥʝ ʦʪʢʘʟʘʣ) ʧʝʨʝʭʦʜ ʩ ɺɽɼ ʥʘ ʈɽɿ 
ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢ ʈʇ. ʇʨʠ ʵʪʦʤ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ï IntoStandBy.  
ʈʘʟʨʘʙʦʪʯʠʢ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʬʦʨʤʠʨʫʝʪ ʣʦʛʠʢʫ ʧʝʨʝʭʦʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

 
 

4.3  ɿʘʛʨʫʟʢʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ 
 
ɿʘʛʨʫʟʢʘ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʠʤ ʠʟ ʩʝʨʚʠʩʥʳʭ ʢʘʥʘʣʦʚ ʤʦʜʫʣʷ ʉʈ59.16 - 

çRS232è ʠʣʠ çEthernetè ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ çʆʊʃè, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪʩʷ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ 
çʈɸɹ/ʆʊʃè, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ. 
 

ɺʥʠʤʘʥʠʝ: ʉʧʦʩʦʙʳ ʟʘʛʨʫʟʢʠ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʦʚʠʷ: ʦʙʨʘʟʦʚʘʥʘ ʣʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
HSB-ʧʘʨʘ ʠʣʠ ʥʝʪ. HSB - ʧʘʨʘ ï ʵʪʦ ʨʝʞʠʤ, ʚ ʢʦʪʦʨʦʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ 
ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  
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ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ HSB-ʧʘʨʳ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 
ʫʩʣʦʚʠʡ: 

 

 ʪʫʤʙʣʝʨ çʇʆɼʂʃè ʥʘ ʣʠʮʝʚʳʭ ʧʘʥʝʣʷʭ ʦʙʦʠʭ ʤʦʜʫʣʝʡ ʉʈ59.16 ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʧʦʣʦʞʝʥʠʠ  
ʧʦʜʢʣʶʯʝʥ. ʉʦʩʪʦʷʥʠʝ ʪʫʤʙʣʝʨʘ çʇʆɼʂʃè ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ (ʈʇ) ï ʙʝʟʨʘʟʣʠʯʥʦʝ; 

 ʚ ʈʇ ʚ ʧʘʨʘʤʝʪʨʘʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʬʣʘʛ çʀʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʛʦʨ -̫ 
ʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷè. 
 

ɺʥʠʤʘʥʠʝ: ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ HSB- ʧʘʨʳ (ʩʣʫʯʘʡ ʧʝʨʚʦʛʦ ʚʢʣʶʯʝʥʠʷ) ʟʘʛʨʫʟʢʫ ʈʇ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʦʯʝʨʝʜʥʦ ʚ ʦʙʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʜʫʣʷ. 

 
ɺʥʠʤʘʥʠʝ: ɿʘʛʨʫʟʢʘ ʈʇ ʧʨʠ ʥʘʣʠʯʠʠ HSB- ʧʘʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 
 

 ʩʠʥʭʨʦʥʥʦ ʚ ʦʙʘ ʤʦʜʫʣʷ. ɼʣʷ ʵʪʦʛʦ ʩʝʨʚʠʩʥʳʡ ʢʘʙʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ɺɽɼ  
ʤʦʜʫʣ.ʁ ʇʨʠ ʵʪʦʤ ʈʇ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʦʙʘ ʤʦʜʫʣʷ; 

 ʚ ʈɽɿ ʤʦʜʫʣʴ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʥʘ ʤʦʜʫʣʝ ïʧʘʨʪʥʝʨʝ. ɼʣ ̫ʵʪʦʛʦ ʥʝʦʙ- 
ʥʝʦʙʭʦʜʠʤʦ ʩʝʨʚʠʩʥʳʡ ʢʘʙʝʣʴ ʧʦʜʢʣʶʯʠʪʴ ʢ ʈɽɿ ʤʦʜʫʣʶ ʠ ʧʨʦʠʟʚʝʩʪʠ ʟʘʛʨʫʟʢʫ.   

 
ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʈʇ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʈɽɿ ʤʦʜʫʣʷ ʚ ʨʝʞʠʤ ɺɽɼ. ʇʝʨʝʚʦʜ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʠʟ ʩʠʩʪʝʤʳ ʂ748, ʧʫʪʝʤ ʚʳʜʘʯʠ ʢʦʤʘʥʜʳ çʇʋʉʂè. ʇʦʩʣʝ ʵʪʦʛʦ, ʜʣʷ 
ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʈʇ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ, ʥʝ ʤʝʥʝʝ ʧʷʪʠ ʩʝʢʫʥʜ, ʢʥʦʧʢʫ çɿɸɻʈè ʥʘ 
ʤʦʜʫʣʝï ʧʘʨʪʥʝʨʝ, ʢʦʪʦʨʳʡ ʧʝʨʝʜ ʵʪʠʤ ʧʝʨʝʡʜʝʪ ʚ ʩʦʩʪʦʷʥʠʝ ʈɽɿ.  

 
ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʈʇ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʨʘʙʦʯʠʡ ʨʝʞʠʤ ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʈɸɹ/ʆʊʃè ʥʘ 

ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʤʦʜʫʣʷ ʉʈ59.16 ʧʝʨʝʚʝʩʪʠ ʚ ʧʦʣʦʞʝʥʠʝ çʈɸɹè, ʠʥʘʯʝ ʬʫʥʢʮʠʷ ʧʦʜʭʚʘʪʘ ʫʧʨʘʚʣʝʥʠʷ 
ʨʝʟʝʨʚʥʳʤ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

 
ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʟʘʛʨʫʟʢʠ ʟʘʛʦʨʘʝʪʩʷ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʠʥʜʠʢʘʪʦʨ ɻʆʊ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 3-4 ʩʝʢ, ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʟʘʛʦʨʘʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ ʥʘ ʣʠʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʘʥʝʣʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ: 

 

  ɺɽɼ ï ɺɽɼ+ʉɺ; 

  ʈɽɿ ï ʈɽɿ+ʉɺ. 
 
4.4  ɿʘʛʨʫʟʢʘ ʉʇʆ (ʷʜʨʘ) ʧʨʦʮʝʩʩʦʨʘ 

 
ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʉʈ59.16 ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤʥʦʛʦ ʠ 

ʧʨʠʢʣʘʜʥʦʛʦ.  
 
ʉʠʩʪʝʤʥʦʝ ʇʆ (ʉʇʆ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʨʦʷʜʨʦ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʩʪʘʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʦʥʪʨʦʣʣʝʨʘ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ. 
 
ʇʨʠʢʣʘʜʥʦʝ ʇʆ (ʇʇʆ) ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  
 
ʇʨʦʮʝʩʩʦʨ ʧʦʩʪʘʚʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢʫ ʩ ʧʦʩʣʝʜʥʝʡ, ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʚʢʠ, ʚʝʨʩʠʝʡ ʉʇʆ (ʷʜʨʘ). 
 
ɿʘʛʨʫʟʢʘ ʉʇʆ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʢʘʥʘʣʫ çRS232è: 
 

 ʧʦʜʢʣʶʯʠʪʴ ʩʝʨʚʠʩʥʳʡ ʢʘʥʘʣ RS232 ʢ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʤʫ ʤʦʜʫʣʶ. ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʝ- 
ʩʚʝʯʝʥʠʝ ʠʥʜʠʢʘʪʦʨʘ  çɻʆʊè; 

 ʚʦʡʪʠ ʚ ʢʘʪʘʣʦʛ, ʚ ʢʦʪʦʨʦʤ ʠʥʩʪʘʣʣʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʂ748 v2 ʠ ʦʪʢʨʳʪʴ  
ʧʘʧʢʫ çBinè. ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ osload.ʝʭʝ.  
 

ʏʝʨʝʟ ʦʪʢʨʳʚʰʝʝʩʷ ʦʢʥʦ çɿʘʛʨʫʟʢʘ ʷʜʨʘéè: 
 

 ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩ ʇʃʂ; 

 ʟʘʛʨʫʟʠʪʴ ʷʜʨʦ ʇʃʂ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʚ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʟʘʛʨʫʟʢʠ ʷʜʨʘ ʬʘʡʣ. ɺʦ ʚʨʝ- 
ʤʷ ʟʘʛʨʫʟʢʠ ʠʥʜʠʢʘʪʦʨ çɻʆʊè ʩʚʝʪʠʪʩʷ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʟʘʛʨʫʟʢʠ ʠʥʜʠʢʘʪʦʨ çɻʆʊè 
ʛʘʩʥʝʪ ʠ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʗʜʨʦ ʙʳʣʦ ʫʩʧʝʰʥʦ ʟʘʛʨʫʞʝʥʦ ʚ ʇʃʂè. ʅʘ ʤʦʤʝʥʪ ʧʦʜʩʯʝʪʘ 
ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʬʘʡʣʘ ʷʜʨʘ ʠʥʜʠʢʘʪʦʨ çɻʆʊè ʛʘʩʥʝʪ ʠ ʚʥʦʚʴ ʟʘʞʠʛʘʝʪʩʷ - ʧʨʠ ʩʦʚʧʘʜʝʥʠʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʟʘʛʨʫʞʘʝʤʦʛʦ ʠ ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ ʇʃʂ ʬʘʡʣʘ ʷʜʨʘ; 

http://www/
http://www/


 

35 

 

                                                                          
 ʐɹʇ çKʧʦʪʫʙʩè 
 www.  ao-constar.ʩom 

www.  ao-constar.com.ua 

  ʚʳʡʪʠ ʠʟ ɿʘʛʨʫʟʯʠʢʘ; 

 ʩʥʷʪʴ ʧʠʪʘʥʠʝ ʩ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʠ ʯʝʨʝʟ 10 ʩʝʢʫʥʜ ʩʥʦʚʘ ʧʦʜʘʪʴ. 
 
ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʟʘʛʨʫʟʢʠ ʈʇ ʚ ʇʃʂ ʩʨʘʚʥʠʪʴ ʚ ʤʝʥʶ çʉʦʩʪʦʷʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ 

ʇʃʂ/ʇʨʦʮʝʩʩʦʨ/ɺʝʨʩʠʷ/ɼʘʪʘ ʩʙʦʨʢʠ/ɺʨʝʤʷ ʩʙʦʨʢʠè ʜʘʥʥʳʝ ʧʦ ʟʘʛʨʫʞʘʝʤʦʡ ʚʝʨʩʠʠ ʷʜʨʘ ʩ ʟʘʛʨʫ-
ʞʝʥʥʦʡ ʚ ʢʦʥʪʨʦʣʣʝʨʝ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʜʝʥʪʠʯʥʳ. 
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ɿʘʢʣʶʯʝʥʠʝ 
 
ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʦʩʪʘʚʣʷʝʪ ʟʘ ʩʦʙʦʡ ʧʨʘʚʦ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ ʜʘʥʥʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʦʚʦʚʚʝʜʝʥʠʡ. 
 
ɼʘʥʥʦʝ çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶè ɸʉʋ ʊʇ ʇʅ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʬʠʨʤʳ ʏɸʆ 

çʂʆʅʉʊɸʈè. 
 
ɼʦʢʫʤʝʥʪ ʜʦʩʪʫʧʝʥ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʥʘ ʩʘʡʪʘʭ http: www.ao-constar.com ʠ www.ao-

constar.com.ua 
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