
  

 

 

 
 

 

 

ʅʀʃ ɸʇ, ʊʝʣ.: (8634) 477-040, ʬʘʢʩ: 477-041,  e-mail: info@RLDA.ru,  www.RLDA.ru 

 

 

  

ʆʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʣʦ ʤʝʥʴh ʝ!  

 

 

  

 

 

 

 

 

 

 

 ʉʠʩʪʝʤʘ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʷ 
ʟʘʛʨʫʟʢʠ ʚ ʭʨʘʥʠʣʠʱʘʭ ʩʠʣʦʩʥʦʛʦ ʪʠʧʘ 

 ɼʣʷ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

 

 ʉʠʩʪʝʤ rʠʟʤʝʨʠʪʝʣʴʥʳʝ 
"ɻʨʝʡʥ" 

 
 

 

ʅʇʂɻ.425100.003 ʈʕ 

(ʠʟʛʦʪʦʚʣʝʥʦ ʧʦ ʊʋ 4321-004-24171143-2013) 
 

 

 

 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 
 

ɺʝʨʩʠʷ ʦʪ 23.10.2017 

 

 

 

 

É ʅʀʃ ɸʇ, 2013 



ʉʠʩʪʝʤ rʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" 2 
 

 

ʋʚʘʞʘʝʤʳʡ ʧʦʢʫʧʘʪʝʣʴ! 

 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

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

ʥʠʷ ʧʦ ʫʣʫʯh ʝʥʠʶ ʵʪʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʠʣʠ ʦʧʠʩʘʥʥʦʡ ʚ ʥʝʤ ʧʨʦʜʫʢʮʠʠ. ɺʘʰʠ 

ʧʦʞʝʣʘʥʠʷ ʤʦʞʥʦ ʥʘʧʨʘʚʣʷʪʴ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʥʠʞʝ ʨʝʢʚʠʟʠʪʘʤ: 

 

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

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

ʵʣ. ʧʦʯʪʘ: info@rlda.ru  

ʚʝʙʩʘʡʪ: www.RealLab.ru. 

 

ɺʳ ʤʦʞʝʪʝ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʥʘʰʝʡ ʧʨʦʜʫʢʮʠʠ, 

ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

 

ʇʦʞʘʣʫʡʩʪʘ, ʚʥʠʤʘʪʝʣʴʥʦ ʠʟʫʯʠʪʝ ʥʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʘʤ 

ʚ ʢʨʘʪʯʘʡʰʠʡ ʩʨʦʢ ʠ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʦʙʨʝʪʝʥʥʦʝ ʠʟʜʝ-

ʣʠʝ.  

 

 

ɸʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ 

ʧʨʠʥʘʜʣʝʞʘʪ ʅʀʃ ɸʇ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʶ ʚ ʪʘʢʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʦ 

ʩʫɦ ʝʩʪʚʫʝʪ ʥʘ ʜʘʪʫ ʧʦʩʪʘʚʢʠ, ʙʝʟ ʦʙʷʟʘʪʝʣʴʩʪʚ ʜʦʨʘʙʦʪʢʠ ʧʦʜ ʥʫʞʜʳ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦ ʧʦʣʫʯʘʪʴ ʦʙʥʦʚʣʝʥʥʳʝ ʚʝʨ-

ʩʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʧʦ ʤʝʨʝ ʝʛʦ ʜʘʣʴʥʝʡʰʝ-

ʛʦ ʨʘʟʚʠʪʠʷ. 

http://www.reallab.ru/
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1. ɺʚʦʜʥʘʷ ʯʘʩʪʴ 
ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" (ʚ ʜʘʣʴʥʝʡʰʝʤ - "ʩʠʩʪʝʤʘ") ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʷ ʟʘ-

ʛʨʫʟʢʠ ʩʳʧʫʯʠʭ ʧʨʦʜʫʢʪʦʚ (ʜʘʣʝʝ ʫʨʦʚʥʷ) ʚ ʭʨʘʥʠʣʠʱʘʭ ʩʠʣʦʩʥʦʛʦ ʪʠʧʘ, ʘ 

ʪʘʢʞʝ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʧʠʩʠ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʘ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ, ʪʝʥʜʝʥʮʠʶ ʠʟʤʝʥʝ-

ʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʦʪʯʝʪ ʥʘ 

ʧʨʠʥʪʝʨʝ. ɼʣʷ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʡ ʩʠʣʦʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʘ.  

ʅʘ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʚ ʟʦʥʘʭ 20, 21 ʠʣʠ 22, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʥʘ ʵʣʝʚʘʪʦʨʘʭ ʦʥʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩ ʘʥʘʣʦ-

ʛʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ, ʪʘʢ ʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʮʠʬʨʦʚʳʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʘ 

ʪʠʧʘ ʧʦʜʚʝʩʦʢ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʵʣʝʚʘʪʦʨʝ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ. ʇʦ ʤʝʨʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʫʩʪʘʨʝʚʰʠʭ ʘʥʘʣʦʛʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ 

ʠʭ ʤʦʞʥʦ ʟʘʤʝʥʷʪʴ ʧʦʵʪʘʧʥʦ ʥʘ ʥʦʚʳʝ ʮʠʬʨʦʚʳʝ (ʛʨʫʧʧʘʤʠ ʧʦ 12 ʧʦʜʚʝʩʦʢ). 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ ʘʥʘʣʦʛʦʚʳʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʜʘ-

ʣʷʶʪʩʷ, ʘ ʥʘ ʠʭ ʤʝʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʮʠʬʨʦʚʳʝ.  

ɼʦʩʪʦʠʥʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʠʭ ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʭʨʘʥʝʥʠʷ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʵʣʝʚʘʪʦʨʝ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʘʢ ʵʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʨʫʯʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʩʦʩʪʦʠʪ ʠʟ ʘʧʧʘʨʘʪʫʨʳ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʡ ʚ 

ʰʢʘʬʳ, ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʢʦʨʦʙʦʢ, ʘ ʪʘʢʞʝ ʢʦʤʧʴʶʪʝʨʘ ʩ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɺ ʩʦʩʪʘʚ ʪʝʨʤʦʧʦʜʚʝʩʦʢ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʭʦ-

ʜʠʪ ʫʩʪʨʦʡʩʪʚʦ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ. 

ʆʪʣʠʯʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʦʪ ʠʟʚʝʩʪʥʳʭ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʩ ʦʙʳʯʥʳʤʠ ʘʥʘʣʦʛʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ, ʪʘʢ ʠ ʩ 

ʮʠʬʨʦʚʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʦʵʪʘʧʥʫʶ ʟʘʤʝʥʫ ʘʥʘʣʦʛʦʚʳʭ ʪʝʨʤʦ-

ʧʦʜʚʝʩʦʢ ʥʘ ʮʠʬʨʦʚʳʝ. ʎʠʬʨʦʚʳʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʦʤʝ-

ʭʘʤ, ʧʣʦʭʠʤ ʢʦʥʪʘʢʪʘʤ, ʥʝ ʪʨʝʙʫʶʪ ʢʦʤʧʝʥʩʘʮʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ 

ʢʘʣʠʙʨʦʚʢʠ. 
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2. ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 

2.1. ʅʘʟʥʘʯʝʥʠʝ  

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝ-

ʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʭʨʘʥʠʣʠʱ ʩʠʣʦʩʥʦʛʦ ʪʠʧʘ, ʚ ʩʬʝʨʘʭ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ.  

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩ ʮʝʣʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦ-

ʮʝʩʩʘ ʩʘʤʦʩʦʛʨʝʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʩʠʣʦʩʘʭ 

ʵʣʝʚʘʪʦʨʦʚ ʠ ʥʘʧʦʣʴʥʳʭ ʭʨʘʥʠʣʠɦ ʘʭ.  

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʦʧʝʨʘʪʦʨʦʤ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ NLGrain, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʡ ʦ 

ʚʳʭʦʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ.  

2.2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2.2.1. ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʈʘʙʦʯʠʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʈʘʙʦʯʠʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

¶ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ: 

- ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ  ʦʪ ʤʠʥʫʩ 10 Üʉ ʜʦ ʧʣʶʩ 

85 Üʉ; 

- ʛʦʣʦʚʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʦʪ ʤʠʥʫʩ 40 ʜʦ ʧʣʶʩ 70Áʉ; 

- ʘʥʘʣʦʛʦʚʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʦʪ ʤʠʥʫʩ 10 Üʉ ʜʦ ʧʣʶʩ 50 Üʉ; 

- ʜʣʷ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ  ʦʪ  ʤʠʥʫʩ 20 Üʉ ʜʦ +50 Üʉ; 

- ʢʦʤʧʴʶʪʝʨʘ  ʦʪ 0 ʜʦ ʧʣʶʩ 50 Üʉ; 

¶ - ʜʨʫʛʠʭ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ  ʦʪ ʤʠʥʫʩ 40 ʜʦ ʧʣʶʩ 70 Üʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞ-

ʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦ 95 % (ʙʝʟ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 

ʧʣʶʩ 30 Üʉ; 

¶ ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʦʪ 84 ʜʦ 107 ʢʇʘ. 

2.2.2. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʐʢʘʬ ʠʥʪʝʨʬʝʡʩʥʳʡ (ʐʀ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: ~220ɺ 50 ɻʮ; 

¶ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʥʝ ʙʦʣʝʝ 20 ɺʪ; 

¶ ʪʠʧr ʠʥʪʝʨʬʝʡʩʦʚ - RS-232, RS-485; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP20; 

¶ ʚʝʩ - ʜʦ 10 ʢʛ; 
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¶ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩ-

ʤʝʱʝʥʠʷ 0,1 ʤʤ; 

¶ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ - 25 ʣʝʪ. 

ʐʢʘʬ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ (ʐʈ)  ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: ~220ɺ 50 ɻʮ; 

¶ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʥʝ ʙʦʣʝʝ 150 ɺʪ; 

¶ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ - ʥʝ ʙʦʣʝʝ 27 ɺ; 

¶ ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ - RS-485; 

¶ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʤʦʧʦʜʚʝʩʦʢ - 4096 (ʩ ʨʝʪʨʘʥʩʣʷʪʦʨʘʤʠ);  

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ ʭʫʞʝ IP6ʍ ʜʣʷ 

ʟʦʥʳ 21; 

¶ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩ-

ʤʝʱʝʥʠʷ 0,1 ʤʤ; 

2.2.3. ʐʢʘʬ ʤʦʜʫʣʝʡ ʚʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ (ʐɼʉ) ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ =12...15 ɺ, ʪʦʢ ʥʝ ʙʦʣʝʝ 5 ɸ. 

¶ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʥʝ ʙʦʣʝʝ 20 ɺʪ; 

¶ ʤʦʜʫʣʠ ʜʠʩʢʝʪʥʦʛʦ ʚʚʦʜʘ NL-16DI; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP54; 

¶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ. 

 

ʐʢʘʬ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʩʪʥʦʛʦ ʙʣʦʢʘ (ʕʄɹ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: ʥʝ ʙʦʣʝʝ 27 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʥʝ ʙʦʣʝʝ 20 ɺʪ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ - 12; 

¶ ʕʄɹ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʜʘʪʯʠ-

ʢʦʚ ʊʉʄ ʧʦ ɻʆʉʊ 6651; 

¶ ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ - RS-485; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ ʭʫʞʝ IP6ʍ ʜʣʷ 

ʟʦʥʳ 21; 

¶ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩ-

ʤʝʱʝʥʠʷ 0,1 ʤʤ; 
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ʐʢʘʬ ʢʦʤʤʫʪʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ (ʐʂʎ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: =12...15 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʥʝ ʙʦʣʝʝ 20 ɺʪ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʮʠʬʨʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ - ʥʝ ʙʦʣʝʝ 12; 

¶ ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ - RS-485; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ ʭʫʞʝ IP6ʍ ʜʣʷ 

ʟʦʥʳ 21; 

¶ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩ-

ʤʝʱʝʥʠʷ 0,1 ʤʤ. 

 

ʐʢʘʬ ʨʘʜʠʦʤʦʜʝʤʦʚ (ʐʈʄ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: =7...27 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ - ʥʝ ʙʦʣʝʝ 20 ɺʪ; 

¶ ʠʥʪʝʨʬʝʡʩʳ ʩʚʷʟʠ - RS-485; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ ʭʫʞʝ IP6ʍ ʜʣʷ 

ʟʦʥʳ 21; 

¶ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩ-

ʤʝʱʝʥʠʷ 0,1 ʤʤ. 

 

ʕʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ NL-XXXML -ʕʊ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ - ʥʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

12...15 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ - ʥʝ ʙʦʣʝʝ 20 ʤɸ 

¶ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ - ʦʪ -10 ʜʦ +85 ʉ̄; 

¶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -10 ʜʦ +85 ̄ʉ ʩʦʩʪʘʚ-

ʣʷʝʪ Ñ0,5 ʉ̄. 

 

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ GM-XXYYT ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ - ʥʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

12...15 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ - ʥʝ ʙʦʣʝʝ 20 ʤɸ 

¶ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ - ʦʪ -10 ʜʦ +85 ʉ̄; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ - ʥʝ ʭʫʞʝ IP6ʍ 

ʜʣʷ ʟʦʥʳ 20; 
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¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʛʦʣʦʚʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ - ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 

22 ʠ ʥʝ ʭʫʞʝ IP6ʍ ʜʣʷ ʟʦʥʳ 21; 

¶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʤ. ʚ ʪʘʙʣ. 2.1. 

 

ɸʥʘʣʦʛʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʩ  ʤʝʜʥʳʤʠ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʛʨʘʜʫʠʨʦʚʦʯʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 50 ʄ ʠʣʠ 53 ʄ ʩ ʢʣʘʩʩʦʤ ʜʦʧʫʩʢʘ C ʧʦ 
ɻʆʉʊ 6651-2009; 

¶ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ - ʦʪ -10 ʜʦ +50 ʉ̄; 

¶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʤ. ʚ ʪʘʙʣ. 2.1. 

 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ GM-ZZ1L ʠ GM-ZZ2L ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ - ʥʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

12...15 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ - ʥʝ ʙʦʣʝʝ 1 ɸ; 

¶ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ - ʦʪ 0 ʜʦ 30 ʤ; 

¶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ - ʥʝ ʭʫʞʝ IP54; 

¶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʤ. ʚ ʪʘʙʣ. 2.1. 

 

ʎʠʬʨʦʚʘʷ ʧʦʜʚʝʩʢʘ GM-XXYYT -ZZDL  ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ - ʥʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

12...15 ɺ; 

¶ ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ - ʥʝ ʙʦʣʝʝ 20 ʤɸ ʜʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ GM-XXYYT  

ʠ 1 ɸ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ GM-XXYYT -ZZDL ʠʣʠ GM-ZZDL; 

¶ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʜʚʝʩʢʠ ʦʪ -40 

ʜʦ +70 ʉ̄; 

¶ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤ. ʚ ʪʘʙʣ. 2.1. 

¶ ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ - ʦʪ -10 ʜʦ +85 ʉ̄; 

¶ ʯʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ - ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ ʧʝʨʠʦʜʦʤ ʦʪ 30 ʤʠʥ. ʜʦ 

999 ʯʘʩ. ʠʣʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʧʦ ʟʘʧʨʦʩʫ ʦʧʝʨʘʪʦʨʘ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʝʩʦʢ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʨʝʪʨʘʥʩʣʷʪʦʨʘ - 32 ʰʪ.; 

¶ ʪʠʧ ʣʠʥʠʠ ʩʚʷʟʠ - 4-ʭ ʞʠʣʴʥʳʡ ʢʘʙʝʣʴ; 

¶ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485 - ʤʘʛʠʩʪʨʘʣʴʥʘʷ ʩ ʩʦʛʣʘ-

ʩʫʁ ʱʠʤʠ ʨʝʟʠʩʪʦʨʘʤʠ ʥʘ ʢʦʥʮʘʭ ʣʠʥʠʠ; 

¶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ - 9600 ʙʠʪ/ʩ; 

¶ ʜʣʠʥʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ - ʜʦ 30 ʤ, ʧʦ ʟʘʢʘʟʫ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ; 
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¶ ʚʝʩ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʧʦʜʚʝʩʢʦʡ - ʥʝ ʙʦʣʝʝ 2 ʢʛ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ  GM-ZZDL  ʠ 

ʥʝ ʙʦʣʝʝ 18 ʢʛ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ GM-XXYYT  ʠ GM-XXYYT -ZZDL; 

¶ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ - 70 ʪʳʩ. ʯʘʩ.; 

¶ ʚʠʙʨʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 5-55 ɻʮ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚʠʙʨʦʩ-

ʤʝʱʝʥʠʷ 0,1 ʤʤ. 

2.2.4. ʆʩʥʦʚʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʢʘʥʘʣʦʚ (ʀʂ) ʩʠʩʪʝʤʳ  

ɺ ʮʠʬʨʦʚʳʭ ʧʦʜʚʝʩʢʘʭ GM-XXYYT -ZZDL ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ DS18ɺ20. ɼʘʪʯʠʢʠ ʠʤʝʶʪ ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ, ʧʦʵʪʦʤʫ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥ-

ʪʳ ʩʠʩʪʝʤʳ (ʢʦʥʪʨʦʣʣʝʨ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʢʦʤʧʴʶʪʝʨ) ʥʝ ʚʥʦʩʷʪ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ. ʇʦʜʚʝʩʢʘ ʥʝ ʪʨʝʙʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʛʨʘ-

ʜʫʠʨʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɻʨʘʜʫʠʨʦʚʢʘ ʜʘʪʯʠʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟʛʦ-

ʪʦʚʠʪʝʣʝʤ (Dallas Semiconductor Co.). ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʝʨʢʠ ʙʫʜʝʪ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʝʜʝʣ, ʪʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʘʜʫʠʨʦʚʢʘ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʧʦʧʨʘʚʦʢ ʚ ʪʘʙʣʠʮʫ ʧʦʧʨʘʚʦʢ ʧʨʦ-

ʛʨʘʤʤʳ NLGrain (ʩʤ. ʧ. 3.3.2) 

 

ʊʘʙʣ. 2.1.  ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʠʜ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ (ʀʂ) 
ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʡ  

ʇʨʝʜʝʣʳ ʜʦʧʫʩʢʘʝ-

ʤʦʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦ-

ʛʨʝʰʥʦʩʪʠ 

ʀʂ ʪʝʤʧʝʨʘʪʫʨʳ ʘʥʘʣʦʛʦʚʳʝ ʩ  ʤʝʜʥʳʤʠ ʪʝʨʤʦ-

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩ ʛʨʘʜʫʠʨʦʚʦʯ-

ʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 50 ʄ ʠʣʠ 53 ʄ ʧʦ ɻʆʉʊ 

6651-94 

-10...+50 Üʉ Ñ2,5 Üʉ 

ʀʂ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ 

GM-XXYYT  ʠ ʧʦʜʚʝʩʢʘʤʠ GM-XXYYT -ZZDL 
-10...+85 Üʉ Ñ1,0 Üʉ 

ʀʂ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ NL-

XXXML -ʕʊ 
-10...+85 Üʉ Ñ0,5 Üʉ 

ʀʂ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʩ ʜʘʪʯʠʢʦʤ ʫʨʦʚʥʷ GM-ZZ1L ʠ 

ʚ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʥʝʥʠʷ ʩ ʧʦʜʚʝʩʢʦʡ (GM-XXYYT -

ZZ1L) 

0..10 ʤ 

0..20 ʤ 

0..30 ʤ 

Ñ 0,3 ʤ 

ʀʂ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʩ ʜʘʪʯʠʢʦʤ GM-ZZ2L ʠ ʚ ʚʘʨʠ-

ʘʥʪʝ ʠʩʧʦʣʥʝʥʠʷ ʩ ʧʦʜʚʝʩʢʦʡ (GM-XXYYT -ZZ2L) 

0..10 ʤ 

0..20 ʤ 

0..30 ʤ 

Ñ 0,06 ʤ 

 

2.2.5. ʇʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ 

ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ, ʯ      70 000 

ʉʨʝʜʥʠʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʣʝʪ       25 
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2.3. ʉʦʩʪʘʚ ʠ ʢʦʥʩʪʨʫʢʮʠʷ 

ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʚʭʦʜʷʪ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʠʞʝ ʙʣʦʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʣʶʯʘʝʤʳʭ ʜʘʪʯʠʢʦʚ ʦʧʨʝʜʝʣ̫-

ʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤ ʟʘʢʘʟʯʠʢʦʤ, ʪʦ ʚ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʰʢʘʬʦʚ. ʐʢʘʬʳ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʨʘʟʤʝʨʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨ ʰʢʘʬʘ ʟʘ-

ʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʤʦʜʫʣʝʡ. ʇʦʵʪʦʤʫ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʘʭ 

ʧʨʠʚʝʜʝʥʳ ʪʦʣʴʢʦ ʪʠʧʦʚʳʝ ʰʢʘʬʳ ʩʠʩʪʝʤʳ. ʄʘʨʢʠʨʦʚʢʘ ʰʢʘʬʦʚ ʫʢʘʟʘʥʘ ʥʘ 

ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʨʠʩ. 2.1 ʠʣʠ ʨʠʩ. 2.5). ʅʝʢʦʪʦʨʳʝ ʠʟʜʝʣʠʷ, ʫʢʘ-

ʟʘʥʥʳʝ ʥʠʞʝ ʚ ʩʦʩʪʘʚʝ ʰʢʘʬʘ, ʚ ʢʦʥʢʨʝʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦ-

ʚʘʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʘʟʯʠʢʘ. 

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ ʪʨʫʙʢʫ   ʜʣʠʥʦʡ ʜʦ 30 

ʤ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʮʠʬʨʦʚʳʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʣʠʯʝʩʪ-

ʚʝ ʦʪ 1 ʰʪ. ʜʦ 30 ʰʪ. ɼʣʠʥʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʠ ʨʘʩʩʪʦ̫ -

ʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʫʢʘʟʳʚʘʝʪ ʟʘʢʘʟʯʠʢ ʩʠʩʪʝʤʳ. ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝ-

ʜʘʶʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʦʪ ʜʘʪʯʠʢʦʚ ʚ ʛʦʣʦʚʢʫ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. ɺ ʛʦʣʦʚʢʝ 

ʨʘʩʧʦʣʦʞʝʥ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʦʧʨʦʩ ʜʘʪʯʠʢʦʚ ʠ ʧʝʨʝʜʘ-

ʯʫ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʤʧʴʶʪʝʨ ʧʦ ʰʠʥʝ RS-485. 

ɺ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʣʦʛʦʚʳʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩʪʦʨʦʥʥʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɸʥʘʣʦʛʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ 

ʠʣʠ ʧʣʘʩʪʠʢʦʚʫʶ ʪʨʫʙʢʫ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʜʥʳʝ 

ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ ɻʆʉʊ 6651-94. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʘʥʘ-

ʣʦʛʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʚ ʩʠʩʪʝʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʫʣʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʠʟʤʝʨʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʨʤʦ-

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦ ʪʨʝʭʧʨʦʚʦʜʥʦʡ ʩʭʝʤʝ ʠʟʤʝʨʝʥʠʡ, ʣʠʥʝʘʨʠʟʘʮʠʶ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʧʦ ɻʆʉʊ 6651-94 ʠ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʚ ʢʦʤʧʴʶʪʝʨ ʧʦ ʰʠʥʝ RS-485. 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʘʢ ʩ ʘʥʘʣʦʛʦʚʳʤʠ, ʪʘʢ ʠ ʮʠʬʨʦʚʳʤʠ ʪʝʨʤʦ-

ʧʦʜʚʝʩʢʘʤʠ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʱʝʡ ʰʠʥʳ RS-485 ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʦʪ ʮʠʬʨʦʚʳʭ, ʪʘʢ ʠ ʦʪ ʘʥʘʣʦʛʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ. 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʛʨʫʟʘ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ  

ʥʘ ʢʦʥʮʝ ʢʘʥʘʪʠʢʘ. ʅʠʪʴ ʥʘʤʦʪʘʥʘ ʥʘ ʢʘʪʫʰʢʫ, ʢʦʪʦʨʘʷ ʚʨʘʱʘʝʪʩʷ ʰʘʛʦʚʳʤ 

ʜʚʠʛʘʪʝʣʝʤ. ʇʨʠ ʦʧʫʩʢʘʥʠʠ ʛʨʫʟʘ ʚ ʩʠʣʦʩ ʚ ʤʦʤʝʥʪ ʢʘʩʘʥʠʷ ʧʨʦʜʫʢʪʘ ʩʨʘʙʘ-

ʪʳʚʘʝʪ ʜʘʪʯʠʢ ʥʘʪʷʞʝʥʠʷ ʢʘʥʘʪʠʢʘ ʠ ʛʨʫʟ ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝ-

ʥʠʝ. ɼʣʠʥʘ ʢʘʥʘʪʠʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʯʠʩʣʫ ʠʤʧʫʣʴʩʦʚ, ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʰʘ-

ʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʜʦ ʤʦʤʝʥʪʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʘʪʯʠʢʘ ʥʘʪʷʞʝʥʠʷ ʢʘʥʘʪʠʢʘ. ɼʣʷ 

ʠʟʤʝʨʠʪʝʣʷ ʫʨʦʚʥʷ ʠ ʠʟʤʝʨʠʪʝʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠ ʦʙʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʫʜʝ-

ʰʝʚʣʝʥʠʷ ʩʠʩʪʝʤʳ.  

ʅʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʦʡ ʰʠʥʳ RS-485 ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʯʁʠʪʴ ʢ 

ʥʝʡ ʥʝ ʙʦʣʝʝ 32-ʭ ʫʩʪʨʦʡʩʪʚ ʩ ʠʥʪʝʨʬʝʡʩʦʤ RS-485. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʨʘʱʠʚʘ-
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ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʚʝʩʦʢ (ʜʘʪʯʠʢʦʚ), ʧʦʜʢʣʶʯʘʝʤʳʭ ʢ ʰʠʥʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʝʪʨʘʥʩʣʷʪʦʨʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʰʢʘʬʘ ʐʈ (ʩʤ. ʥʠʞʝ). ʈʝʪʨʘʥʩʣʷʪʦʨ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʢʘʞʜʳʝ 32 ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

2.3.1. ʐʢʘʬ ʠʥʪʝʨʬʝʡʩʥʳʡ (ʐʀ) 

ɺʥʝʰʥʠʡ ʚʠʜ: ʨʠʩ. 2.1, ʨʠʩ. 2.2. 

ʅʘʟʥʘʯʝʥʠʝ: ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ RS-485 - RS232. 

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʥʝ ʥʠʞʝ IP20. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. 

 

 
 

ʈʠʩ. 2.1. ɺʥʝʰʥʠʡ ʚʠʜ ʰʢʘʬʘ ʐʀ ʈʠʩ. 2.2. ʐʢʘʬ ʐʀ ʩ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝʡ 

ʉʦʩʪʘʚ ʰʢʘʬʘ: 

¶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ NL-232C; 

¶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ DRA 24ɺ ʠʣʠ 12ɺ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʑʀʊ 2ʈ3ɸ; 

¶ ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʳ ʦʪ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ ʋɿʀʇ DTNVR 1/24. 

2.3.2. ʐʢʘʬ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ (ʐʈ)  

ɺʥʝʰʥʠʡ ʚʠʜ: ʨʠʩ. 2.3. 
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ʈʠʩ. 2.3. ʐʢʘʬ ʐʈ 

ʅʘʟʥʘʯʝʥʠʝ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʛʥʘʣʦʚ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʦʧʦʣʦʛʠʝʡ ʦʙʲʝʢʪʘ ʠ ʧʠʪʘʥʠʝ ʜʨʫʛʠʭ ʰʢʘʬʦʚ ʧʦʩʪʦʷʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚʝ-

ʣʠʯʠʥʦʡ ʥʝ ʙʦʣʝʝ 27ɺ. 

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ 

ʭʫʞʝ IP6ʍ ʜʣʷ ʟʦʥʳ 21. 

ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC X ʠʣʠ Ex tD A22 T135ÁC X ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21 ʠʣʠ 22, ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʥʝʥʠʷ. 

ʉʦʩʪʘʚ:  

¶ ʧʦʚʪʦʨʠʪʝʣʠ (ʨʝʪʨʘʥʩʣʷʪʦʨʳ) ʠʥʪʝʨʬʝʡʩʘ RS-485C-G; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ ʑʀʊ 2ʈ6ɸ; 

¶ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ NN60A-230WS27-CN (ʜʣʷ ʧʠʪʘʥʠʷ ʰʢʘʬʦʚ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʤʝʩʪʥʳʭ ʙʣʦʢʦʚ ʐʄɹ ʠ ʮʠʬʨʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ); 

¶ ʨʝʣʝ Phoenix Contact REL_MR_ 24DC21_21 (24ɺ);  

¶ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ NL-1S011; 

¶ ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʳ ʦʪ ʠʤʧʫʣʴʩʥʳʭ ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ ʋɿʀʇ Hakel 
DTNVR. 

2.3.3. ʐʢʘʬ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʩʪʥʦʛʦ ʙʣʦʢʘ (ʕʄɹ) 

ɺʥʝʰʥʠʡ ʚʠʜ:  ʨʠʩ. 2.4. 

ʅʘʟʥʘʯʝʥʠʝ: ʠʟʤʝʨʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʘʪʯʠʢʦʚ ʘʥʘʣʦʛʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ 

(ʥʝ ʙʦʣʝʝ 12-ʪʠ ʰʪ. ʠ ʥʝ ʙʦʣʝʝ 6-ʪʠ ʜʘʪʯʠʢʦʚ ʥʘ ʪʝʨʤʦʧʦʜʚʝʩʢʫ) ʠ ʧʨʝʦʙʨʘʟʦ-
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ʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʩ ʧʝʨʝʜʘʯʝʡ ʵʪʠʭ ʜʘʥʥʳʭ ʚ 

ʢʦʤʧʴʶʪʝʨ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS485, ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫ-

ʭʘ ʚ ʥʘʜʩʠʣʦʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

ʈʠʩ. 2.4. ʐʢʘʬ ʕʄɹ 

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ 

ʭʫʞʝ IP6ʍ ʜʣʷ ʟʦʥʳ 21. 

ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC X ʠʣʠ Ex tD A22 T135ÁC X ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21 ʠʣʠ 22, ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʥʝʥʠʷ. 

ʉʦʩʪʘʚ: 

¶ ʮʠʬʨʦʚʦʡ ʢʦʤʤʫʪʘʪʦʨ CL-96DC-2; 

¶ ʤʦʜʫʣʴ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ NL-4RTD-G; 

¶ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ NL-1S011; 

¶ ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʳ ʦʪ ʠʤʧʫʣʴʩʥʳʭ ʧʦʤʝʭ (ʋɿʀʇ DTNVR 1/24). 

2.3.4. ʐʢʘʬ ʢʦʤʤʫʪʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ (ʐʂʎ) 

ɺʥʝʰʥʠʡ ʚʠʜ: ʨʠʩ. 2.5. 

ʅʘʟʥʘʯʝʥʠʝ: ʧʦʜʢʣʶʯʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʥʘ 

ʦʙʲʝʢʪʝ ʫʞʝ ʧʨʦʣʦʞʝʥʳ ʪʨʫʙʥʳʝ ʢʘʙʝʣʴʥʳʝ ʢʘʥʘʣʳ ʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦ-

ʣʦʞʠʪʴ ʠʭ ʟʘʥʦʚʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʦʧʦʣʦʛʠʝʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ 

RS-485. 
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ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ 

ʭʫʞʝ IP6ʍ ʜʣʷ ʟʦʥʳ 21. 

ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC X ʠʣʠ Ex tD A22 T135ÁC X ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21 ʠʣʠ 22, ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʥʝʥʠʷ. 

 

ʈʠʩ. 2.5. ʐʢʘʬ ʪʠʧʦʚʦʡ 

ʉʦʩʪʘʚ: 

¶ ʢʦʥʪʨʦʣʣʝʨʳ ʮʠʬʨʦʚʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ; 

¶ ʧʦʚʪʦʨʠʪʝʣʠ ʠʥʪʝʨʬʝʡʩʘ RS-485C-G. 

2.3.5. ʐʢʘʬ ʨʘʜʠʦʤʦʜʝʤʦʚ (ʐʈʄ) 

ɺʥʝʰʥʠʡ ʚʠʜ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʰʢʘʬʘ ʥʘ ʨʠʩ. 2.1, ʦʪʣʠʯʘʝʪʩʷ ʪʦʣʴʢʦ ʤʘʨʢʠʨʦʚ-

ʢʦʡ ʥʘ ʜʚʝʨʮʝ. 

ʅʘʟʥʘʯʝʥʠʝ: ʧʝʨʝʜʘʯʘ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʫʩʣʦʚʠ̫ ʭ, ʢʦʛʜʘ ʧʨʦʢʣʘʜʳʚʘʪʴ 

ʩʠʛʥʘʣʴʥʳʡ ʢʘʙʝʣʴ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ 

ʭʫʞʝ IP6ʍ ʜʣʷ ʟʦʥʳ 21. 
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ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC X ʠʣʠ Ex tD A22 T135ÁC X ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21 ʠʣʠ 22, ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʥʝʥʠʷ. 

ʉʦʩʪʘʚ: 

¶ ʨʘʜʠʦʤʦʜʝʤ ʉʇɽʂʊʈ-433 ʠʣʠ ʉʇɽʂʊʈ-433-IO. 

2.3.6. ʎʠʬʨʦʚʘʷ ʧʦʜʚʝʩʢʘ GM-XXYYT -ZZDL 

ɺʥʝʰʥʠʡ ʚʠʜ: ʨʠʩ. 2.6.  

  

ʈʠʩ. 2.6. ʊʝʨʤʦʧʦʜʚʝʩʢʘ GM3006T ʈʠʩ. 2.7. ɼʘʪʯʠʢ ʫʨʦʚʥʷ GM301L 

ʅʘʟʥʘʯʝʥʠʝ: ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ ʧʦ ʧʨʦʪʦʢʦʣʫ 

DCON ʠʣʠ Modbus RTU.  

 

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʙʝʟ ʠʟʤʝʨʠʪʝʣʷ (ʜʘʪʯʠʢʘ) ʫʨʦʚʥʷ (GM-

XXYYT) ʩʦʩʪʦʠʪ ʠʟ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ (ʟʦʥʜ ʪʝʨʤʦʧʦʜʚʝʩʢʠ) ʠ ʛʦʣʦʚʢʘ ʪʝʨʤʦ-

ʧʦʜʚʝʩʢʠ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʡ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝ-

ʨʘʟʙʦʨʥʦʡ.  

ʇʦʛʨʫʞʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ ʪʨʫʙʢʫ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʮʠʬʨʦʚʳʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʠʥʘ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʘʪʯʠʢʦʚ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʫʢʘʟʳʚʘʝʪ ʟʘʢʘʟʯʠʢ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

ɺ ʛʦʣʦʚʢʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʦʧʨʦʩ 

ʜʘʪʯʠʢʦʚ ʠ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-
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485. ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʜʘʪʯʠʢʦʚ ʚ ʢʦʥʪʨʦʣʣʝʨ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ.  

ʇʦʛʨʫʞʥʘʷ ʯʘʩʪʴ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʚrʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 

20. ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A20 T135ÁC. ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢ-

ʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP6ʍ. 

ɻʦʣʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21 ʠʣʠ 22, 

ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ. ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC 

X ʠʣʠ Ex tD A22 T135ÁC X ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ. ɿʘʱʠʪʘ 

ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ ʭʫʞʝ 

IP6ʍ ʜʣʷ ʟʦʥʳ 21. 

 

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʩ ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ GM-XXYYT -ZZDL  ʫʩ-

ʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶɦ ʝʡ 

ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP54.  

ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʙʝʟ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (GM-ZZDL)  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳ-

ʚʦʦʧʘʩʥʳʭ ʟʦʥ. ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP54.  

 

ʇʠʪʘʥʠʝ =12...15ɺ, ʪʦʢ ʥʝ ʙʦʣʝʝ 0,01 ɸ. 

ʉʦʩʪʘʚ: 

¶ ʜʘʪʯʠʢ ʫʨʦʚʥʷ (ʚ ʢʦʥʢʨʝʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ); 

¶ ʠʟʤʝʨʠʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʢʦʥʢʨʝʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦ-

ʚʘʪʴ); 

¶ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʥʪʨʦʣʣʝʨ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʠ ʤʘʨʢʠʨʦʚʢʘ:  

¶ ʮʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʙʝʟ ʠʟʤʝʨʠʪʝʣʷ (ʜʘʪʯʠʢʘ) ʫʨʦʚʥʷ (GM-

XXYYT), ʛʜʝ XX -ʜʣʠʥʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʚ ʤʝʪʨʘʭ, YY - ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʪʯʠʢʦʚ, T - ʦʪ "Temperature"; 

¶ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʙʝʟ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (GM-ZZDL), ʛʜʝ ZZ - ʧʨʝʜʝʣ ʠʟʤʝʨʝ-

ʥʠʡ ʚ ʤʝʪʨʘʭ, D = 1 ʜʣʷ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʙʝʟ ʫʢʣʘʜʯʠʢʘ ʠ D=2 ʜʣʷ ʜʘʪʯʠ-

ʢʘ ʩ ʫʢʣʘʜʯʠʢʦʤ, L - ʦʪ 'Level"; 

¶ ʮʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʩ ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ GM-XXYYT -ZZDL. 

2.3.7. ɼʘʪʯʠʢ ʫʨʦʚʥʷ GM-ZZDL 

ɺʥʝʰʥʠʡ ʚʠʜ: ʨʠʩ. 2.8.  

ʅʘʟʥʘʯʝʥʠʝ: ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ ʩʠʣʦʩʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟʤʝʨʝʥ-

ʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʠ ʧʝʨʝʜʘʯʘ ʝʛʦ ʚ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ 

ʧʦ ʧʨʦʪʦʢʦʣʫ DCON ʠʣʠ Modbus RTU.  

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP54. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. 
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ʇʠʪʘʥʠʝ =12...15ɺ, ʪʦʢ ʥʝ ʙʦʣʝʝ 1 ɸ. 

 

ʈʠʩ. 2.8. ɼʘʪʯʠʢ ʫʨʦʚʥʷ GM-302L 

ʉʦʩʪʘʚ: 

¶ ʜʘʪʯʠʢ ʫʨʦʚʥʷ; 

¶ ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʥʪʨʦʣʣʝʨ. 

ʄʦʜʠʬʠʢʘʮʠʠ:  

¶ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʙʝʟ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (GM-ZZ2L), ʛʜʝ ZZ - ʧʨʝʜʝʣ ʠʟʤʝʨʝ-

ʥʠʡ ʚ ʤʝʪʨʘʭ, 2 - ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʥʘʣʠʯʠʷ ʫʢʣʘʜʯʠʢʘ, L - ʦʪ 'Level". 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ GM-ZZ2L ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ GM301L ʥʘʣʠʯʠʝʤ 

ʫʢʣʘʜʯʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʘʤʦʪʢʫ ʢʘʥʘʪʠʢʘ ʥʘ ʢʘʪʫʰʢʫ ʚʠʪʦʢ ʢ ʚʠʪʢʫ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʧʨʠʤʝʨʥʦ ʚ 10 ʨʘʟ. 

ʂʨʝʧʣʝʥʠʝ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ GM-302 ʢ ʩʠʣʦʩʫ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʦ ʧʦ ʯʝʨ-

ʪʝʞʘʤ ʟʘʢʘʟʯʠʢʘ.  

2.3.8. ʐʢʘʬ ʤʦʜʫʣʝʡ ʚʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʐɼʉ 

ɺʥʝʰʥʠʡ ʚʠʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʠʩ. 2.5, ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʚ ʤʘʨʢʠʨʦʚʢʝ. 

ʅʘʟʥʘʯʝʥʠʝ: ʩʲʝʤ ʩʠʛʥʘʣʦʚ ʜʠʩʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʨʘʙʘʪʳʚʘʶʪ ʚʦ 

ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ ʠʟʤʝʨʠʪʝʣʷ ʫʨʦʚʥʷ ʥʘ 

ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʩʠʣʦʩ. 

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP54. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. 

ʇʠʪʘʥʠʝ =12...15 ɺ, ʪʦʢ ʥʝ ʙʦʣʝʝ 5 ɸ. 

ʉʦʩʪʘʚ: 
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¶ ʤʦʜʫʣʠ ʜʠʩʢʝʪʥʦʛʦ ʚʚʦʜʘ NL-16DI; 

¶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ NN60A-230WS27-CN. 

2.3.9. ʕʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ NL- XXYY ML -ʕʊ 

ɺʥʝʰʥʠʡ ʚʠʜ:  ʨʠʩ. 2.9. 

ʅʘʟʥʘʯʝʥʠʝ: ʧʦʚʝʨʢʘ ʧʦʜʩʠʩʪʝʤʳ ʪʝʨʤʦʤʝʪʨʠʠ, ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʥʘ ʜʠʩʧʣʝʝ ʧʨʠʙʦʨʘ. ʗʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘ-

ʥʘʣʦʚ ʩʠʩʪʝʤʳ. 

ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP5ʍ ʜʣʷ ʟʦʥʳ 22 ʠ ʥʝ 

ʭʫʞʝ IP6ʍ ʜʣʷ ʟʦʥʳ 21. 

ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC X ʠʣʠ Ex tD A22 T135ÁC X ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʥʝʥʠʷ. 

ʄʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21 ʠʣʠ 22, ʩʦʛʣʘʩʥʦ ʚʘʨʠ-

ʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ. 

ʇʠʪʘʥʠʝ - ʦʪ ʚʩʪʨʦʝʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ (ʙʘʪʘʨʝʠ). 

ʄʦʜʠʬʠʢʘʮʠʠ:  

ʵʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ NL-XXYY ML-ʕʊ, ʛʜʝ ʍʍ - ʜʣʠʥʘ ʚ ʤʝʪʨʘʭ, YY - 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ, ML-ʕʊ - ʙʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ. 

 

ʈʠʩ. 2.9. ʕʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ NL- XXYYML -ʕʊ 

 

2.3.10. ʂʦʤʧʴʶʪʝʨ 

ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʚʭʦʜʠʪ ʢʦʤʧʴʶʪʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʦʧʝʨʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ Windows XP ʠʣʠ Windows 7 ʠ Microsoft .NET Framework 4 ʠʣʠ ʙʦʣʝʝ 
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ʥʦʚʳʡ. ʂʦʤʧʴʶʪʝʨ ʩʦʝʜʠʥʷʝʪʩʷ ʩʦ ʰʢʘʬʘʤʠ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʡ ʩʝʪʴʶ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485 ʠ ʧʨʦʪʦʢʦʣʦʚ Modus RTU 

ʠʣʠ DCON. ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʥʝ ʥʠʞʝ IP20. 

ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. 

2.3.11. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʚʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ): 

¶ ʧʨʦʛʨʘʤʤʘ NLGrain ʜʣʷ ʩʙʦʨʘ ʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʘʪʯʠʢʦʚ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʨʤʦʧʦʜʚʝʩʦʢ); 

¶ ʧʨʦʛʨʘʤʤʘ GrainMeter ʜʣʷ ʩʙʦʨʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ 

ʩ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ; 

¶ ʤʝʪʘʧʨʦʛʨʘʤʤʘ Grain ʜʣʷ ʦʙʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʝʤʳ ʠ ʦʪʩʣʝʞʠʚʘ-

ʥʠʷ ʥʝʠʟʤʝʥʥʦʩʪʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ; 

¶ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘ GM-301L, ʟʘʧʠʩʳʚʘʝʤʘʷ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʦʜʚʝʩʢʠ  

GM-XXYYT -ZZ1L ʠ GM- ZZ1L; 

¶ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘ GM-302L, ʟʘʧʠʩʳʚʘʝʤʘʷ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʦʜʚʝʩʢʠ  

ʫʨʦʚʥʷ GM-XXYYT -ZZ2L ʠ GM- ZZ2L. 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʇʆ ʩʤ. ʚ ʨʘʟʜʝʣʝ 3.3.   

2.4. ʄʦʜʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ "ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ". ɽʩʪʴ 

ʜʚʝ ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʳ ʫʢʘʟʘʥʥʳʤʠ ʥʠʞʝ ʙʫʢʚʝʥʥʦ-

ʮʠʬʨʦʚʳʤʠ ʫʩʣʦʚʥʳʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ: 

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ"-ɽʭ-1; 

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ"-ɽʭ-2, ʛʜʝ  

- Ex ï ʚʟʨʳʚʦʟʘʱʠʱʸʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ; 

- 1 ï ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʥʫʪʨʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ 21; 

- 2 ï ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʥʫʪʨʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ 22. 

    

ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʧʨʠ ʟʘʢʘʟʝ: 

"ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ"-ɽʭ-1 ʊʋ 4321-004-24171143-2013, ʨʘʩ-

ʰʠʬʨʦʚʢʘ ʟʘʧʠʩʠ ʦʙʦʟʥʘʯʝʥʠʷ: ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʘʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʥʫʪʨʠ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ 21 ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʧʦ ʊʋ 

4321-004-24171143-2013.  

ɺ ʧ. 2.2 ʧʨʠʚʝʜʝʥ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʡ ʢʦʤʧʣʝʢʪʘʮʠʠ. ʆʜ-

ʥʘʢʦ, ʧʦ ʞʝʣʘʥʠʶ ʟʘʢʘʟʯʠʢʘ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʠʣʦʩʦʚ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʨʦʟʦʟʘʱʠʪʝ, ʢ ʥʘʣʠʯʠʶ ʧʨʦʚʦʜ-

ʥʦʡ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʩ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʧʫʥʢʪʦʤ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʠʧʫ 



 2. ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ 

 

ʉʠʩʪʝʤ rʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" 22 
 

ʪʝʨʤʦʧʦʜʚʝʩʦʢ (ʮʠʬʨʦʚʳʝ ʠʣʠ ʘʥʘʣʦʛʦʚʳʝ), ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʘʣʠʯʠʶ ʠʣʠ ʦʪ-

ʩʫʪʩʪʚʠʶ ʠʟʤʝʨʠʪʝʣʝʡ ʫʨʦʚʥʷ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ ʩʠʩʪʝʤʫ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʥʝ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʙʣʦʢʠ ʠ ʚ ʩʦʩʪʘʚ ʙʣʦʢʦʚ ʤʦ-

ʛʫʪ ʚʭʦʜʠʪʴ ʥʝ ʚʩʝ ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʆʜʥʘʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʧʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʚ ʩʠʩʪʝʤ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʡ ʧʦ ʪʠʧʫ ʢʨʝʧʣʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ ʢ ʩʠʣʦʩʫ: 

¶ ʬʣʘʥʮʝʚʦʝ ʢʨʝʧʣʝʥʠʝ (ʨʘʟʤʝʨ ʠ ʪʠʧ ʬʣʘʥʮʘ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʟʘʢʘʟʯʠ-

ʢʦʤ); 

¶ ʪʨʫʙʥʦʝ ʢʨʝʧʣʝʥʠʝ (ʜʠʘʤʝʪʨ ʪʨʫʙʳ ʠ ʪʠʧ ʨʝʟʴʙʳ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʟʘ-

ʢʘʟʯʠʢʦʤ); 

¶ ʩʚʦʙʦʜʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚ ʧʨʠʷʤʢʝ ʩʠʣʦʩʘ ʵʣʝʚʘʪʦʨʘ. 

ʄʦʜʠʬʠʢʘʮʠʠ ʠ ʤʘʨʢʠʨʦʚʢʘ ʧʦʜʚʝʩʢʠ:  

¶ ʮʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʙʝʟ ʠʟʤʝʨʠʪʝʣʷ (ʜʘʪʯʠʢʘ) ʫʨʦʚʥʷ (GM-

XXYYT), ʛʜʝ XX -ʜʣʠʥʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʚ ʤʝʪʨʘʭ, YY - ʢʦʣʠʯʝʩʪʚʦ 

ʜʘʪʯʠʢʦʚ, T - ʦʪ "Temperature"; 

¶ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʙʝʟ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (GM-ZZDL), ʛʜʝ ZZ - ʧʨʝʜʝʣ ʠʟʤʝʨʝ-

ʥʠʡ ʚ ʤʝʪʨʘʭ, D = 1 ʜʣʷ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʙʝʟ ʫʢʣʘʜʯʠʢʘ ʠ D=2 ʜʣʷ ʜʘʪʯʠ-

ʢʘ ʩ ʫʢʣʘʜʯʠʢʦʤ, L - ʦʪ 'Level"; 

¶ ʮʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʩ ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ GM-XXYYT -ZZDL. 

2.5. ʊʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʂ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʤʦʥʪʘʞʫ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʢʝ ʩʠʩʪʝʤʳ ʪʝʨʤʦʤʝʪʨʠʠ ʜʦʧʫʩʢʘ-

ʶʪʩʷ ʣʠʮʘ, ʧʨʦʰʝʜʰʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʫʯʝʥʠʝ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʫʜʦʩʪʦʚʝʨʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. 

2.6. ʄʘʨʢʠʨʦʚʢʘ ʠ ʧʣʦʤʙʠʨʦʚʘʥʠʝ 

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʰʢʘʬʦʚ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ ʥʘ ʛʦʣʦʚʢʝ ʪʝʨʤʦʧʦʜ-

ʚʝʩʢʠ ʫʢʘʟʘʥʦ: 

ï ʢʨʘʪʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ; 

ï ʪʦʚʘʨʥʳʡ ʟʥʘʢ (ʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʝ) ʧʨʝʜʧʨʠʷʪʠʷïʠʟʛʦʪʦʚʠʪʝʣʷ;  

ï ʟʥʘʢ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ; 

ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʣʠ ʟʥʘʢ ʦʨʛʘʥʘ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ; 

ï ʤʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ; 

ï ʩʧʝʮʠʘʣʴʥʳʡ ʟʥʘʢ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ; 

ï ʧʦʪʨʝʙʣʷʝʤʘ ̫ʤʦʱʥʦʩʪʴ; 

ï ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ; 
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ɼʘʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠʟʜʝʣʠʷ, ʧʦ ʩʠʩʪʝʤʝ ʥʫʤʝʨʘʮʠʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷïʠʟʛʦʪʦʚʠʪʝʣʷ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʧʘʩʧʦʨʪʝ ʥʘ ʉʠʩʪʝʤ rʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ɻʨʝʡʥ. 

ʇʣʦʤʙʠʨʦʚʘʥʠʝ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. ʐʢʘʬʳ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚ-

ʪʦʤʘʪʠʢʠ ʟʘʤʳʢʘʪʁʩʷ ʥʘ ʢʣʶʯ. 

2.7. ʋʧʘʢʦʚʢʘ 

ɼʣʷ ʧʦʩʪʘʚʢʠ ʧʦʪʨʝʙʠʪʝʣʶ ʰʢʘʬʳ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ ʜʘʪʯʠʢʠ ʫʨʦʚ-

ʥʷ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʘʨʪʦʥʥʫʶ ʪʘʨʫ. ʅʘ ʪʘʨʝ ʥʘʢʣʝʠʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥ-

ʥʳʡ ʣʠʩʪʦʢ ʩ ʫʢʘʟʘʥʠʝʤ ʤʘʨʢʠ ʠʟʜʝʣʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʪʘʨʝ, ʘ ʪʘʢʞʝ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʦʯʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʋʧʘʢʦʚʢʘ ʟʘʱʠʱʘʝʪ ʩʠʩʪʝʤʫ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ ʚʦ 

ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʊʝʨʤʦʧʦʜʚʝʩʢʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʤʘʪʳʚʘʶʪʩʷ ʚ ʢʦʣʴʮʘ ʠ ʥʘʜʝʚʘʶʪʩʷ ʥʘ 

ʍ-ʦʙʨʘʟʥʫʶ ʢʘʪʫʰʢʫ (ʨʠʩ. 2.10). 

 

 

ʈʠʩ. 2.10. ʇʨʠʤʝʨ ʧʦʜʛʦʪʦʚʢʠ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
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2.8. ʂʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ 

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣ. 

2.2 ʢʦʤʧʦʥʝʥʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʢʘʟʦʤ ʧʦʪʨʝʙʠʪʝʣʷ. 

 

ʊʘʙʣ. 2.2.  

ʅʘʠʤʝʥʦʚʘʥʠʝ  ʆʙʦʟʥʘʯʝʥʠʝ ʂʦʣ-ʚʦ 

ɸʥʘʣʦʛʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ (ʀʂ1) ɸʊʇ ʥʝ ʤʝʥʝʝ 1* 

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ (ʀʂ2) GM-XXYYT  ʥʝ ʤʝʥʝʝ 1* 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʦʜʚʝʩʢʘ (ʀʂ2, 

ʀʂ4, ʀʂ5) 
GM-XXYYT -ZZDL ʥʝ ʤʝʥʝʝ 1* 

ʕʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ (ʀʂ3) NL-XXYYML -ʕʊ ʥʝ ʤʝʥʝʝ 1* 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ (ʀʂ4, ʀʂ5) 
GM-ZZ1L ʠ GM-

ZZ2L 
*  

ʐʢʘʬ ʠʥʪʝʨʬʝʡʩʥʳʡ  ʐʀ *  

ʐʢʘʬ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ  ʐʈ *  

ʐʢʘʬ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʩʪʥʦʛʦ ʙʣʦʢʘ ʕʄɹ *  

ʐʢʘʬ ʢʦʤʤʫʪʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʨ-

ʤʦʧʦʜʚʝʩʦʢ  
ʐʂʎ *  

ʐʢʘʬ ʨʘʜʠʦʤʦʜʝʤʦʚ  ʐʈʄ *  

ʐʢʘʬ ʤʦʜʫʣʝʡ ʚʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ 

ʩʠʛʥʘʣʦʚ 
ʐɼʉ *  

ʂʦʤʧʴʶʪʝʨ IBM PC-

ʩʦʚʤʝʩʪʠʤʳʡ 
*  

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʅʇʂɻ.425100.003 ʈʕ 1 

ʇʘʩʧʦʨʪ  ʅʇʂɻ.425100.003 

ʇʉ 
1 

ʂʦʤʧʘʢʪ-ʜʠʩʢ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ 
 1 

* ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʢʘʟʦʤ ʧʦʪʨʝʙʠʪʝʣʷ 

* ɸʊʇ - ʘʥʘʣʦʛʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʥʘ ʙʘʟʝ ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʊʉʄ ʩ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 50 ʄ ʠʣʠ 53 ʄ ʧʦ 

ɻʆʉʊ 6651-94, ʩ ʢʣʘʩʩʦʤ ʜʦʧʫʩʢʘ ɸ, ɹ ʠʣʠ ʉ.  
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3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

3.1. ʇʨʘʚʠʣʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ (ʝʩʣʠ ʚ ʤʘʨʢʠʨʦʚʢʝ ʫʢʘʟʘʥ ʟʥʘʢ X): 

1. ʆʙʦʣʦʯʢʠ ʦʪʤʝʯʝʥʥʳʝ ʟʥʘʢʦʤ ʍ ʩ ʥʠʟʢʦʡ ʫʜʘʨʥʦʡ ʧʨʦʯʥʦʩʪʴʶ. 

2. ʉʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. ɼʣʷ ʠʩʢʣʶʯʝ-

ʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʯʠʩʪʢʫ ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʣʴʢʦ ʚʣʘʞʥʦʡ ʪʢʘʥʴʶ. 

3. ɿʘʧʨʝʱʘʝʪʩʷ ʦʪʢʨʳʚʘʪʴ ʢʦʨʧʫʩʘ ʰʢʘʬʦʚ ʠ ʛʦʣʦʚʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ 
ʧʨʠ ʥʘʣʠʯʠʠ ʥʘʧʨʷʞʝʥʠʷ. 

4. ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʧʳʣʠ 2 ʤʤ ï ʧʦʪʨʝʙʠʪʝʣʴ ʜʦʣʞʝʥ ʩʣʝʜʠʪʴ 

ʟʘ ʪʦʣʱʠʥʦʡ ʩʣʦʷ ʧʳʣʠ ʠ ʚʦʚʨʝʤʷ ʦʯʠʱʘʪʴ ʧʳʣʴ. 

5. ʇʨʠ ʟʘʪʷʞʢʝ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʘʙʝʣʴʥʳʭ ʚʚʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ: 

ʜʣʷ ʢʘʙʝʣʴʥʦʛʦ ʚʚʦʜʘ PG-9    

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʢʨʝʧʝʞʘ ʧʣʘʥʢʠ ʜʦ 17 ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ 

[ʢʛʩĿʩʤ] 

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʰʪʫʮʝʨʘ ʢʘʙʝʣʴʥʦʛʦ ʚʚʦʜʘ ʜʦ 15 ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-

ʩʘʥʪʠʤʝʪʨ [ʢʛʩĿʩʤ]; 

ʜʣʷ ʢʘʙʝʣʴʥʦʛʦ ʚʚʦʜʘ PG-11    

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʢʨʝʧʝʞʘ ʧʣʘʥʢʠ ʜʦ 29 ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ 

[ʢʛʩĿʩʤ] 

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʰʪʫʮʝʨʘ ʢʘʙʝʣʴʥʦʛʦ ʚʚʦʜʘ ʜʦ 38 ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-

ʩʘʥʪʠʤʝʪʨ [ʢʛʩĿʩʤ]; 

ʜʣʷ ʢʘʙʝʣʴʥʦʛʦ ʚʚʦʜʘ PG-21    

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʢʨʝʧʝʞʘ ʧʣʘʥʢʠ ʜʦ 48 ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-ʩʘʥʪʠʤʝʪʨ 

[ʢʛʩĿʩʤ] 

ʤʦʤʝʥʪ ʟʘʪʷʞʢʠ ʰʪʫʮʝʨʘ ʢʘʙʝʣʴʥʦʛʦ ʚʚʦʜʘ ʜʦ 58 ʢʠʣʦʛʨʘʤʤ-ʩʠʣʘ-

ʩʘʥʪʠʤʝʪʨ [ʢʛʩĿʩʤ]. 

ʇʨʠ ʤʦʥʪʘʞʝ ʩʠʩʪʝʤʳ ʯʘʩʪʴ ʙʣʦʢʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ, 

ʯʘʩʪʴ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʢʘʢ ʚʥʫʪʨʠ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ ʢʣʘʩʩʘ 20, 21 ʠʣʠ 

22, ʪʘʢ ʠ ʚʥʝ ʠʭ (ʨʠʩ. 3.1).  

ʇʝʨʝʜ ʤʦʥʪʘʞʦʤ ʰʢʘʬʦʚ ʠ ʜʘʪʯʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʘʨʢʠʨʦʚʢʠ ʰʢʘʬʦʚ ʤʘʨʢʠʨʦʚʢʝ ʚ ʧʨʦʝʢʪʝ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʮʝʣʦʩʪʥʦʩʪʠ ʠʭ ʦʙʦ-

ʣʦʯʝʢ.  

ʇʦʜʨʦʙʥʳʝ ʧʨʘʚʠʣʘ ʤʦʥʪʘʞʘ ʥʘ ʚʟʨʳʚʦʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ ʠʟʣʦʞʝʥʳ ʚ ʇʋʕ, 

ʛʣ. 7.3 ʠ ɻʆʉʊ ʈ 51330.13-99, ɻʆʉʊ ʈ 52350.14-2006, ʘ ʪʘʢʞʝ ʚ ʨʫʢʦʚʦʜʷʱʠʭ 

ʤʘʪʝʨʠʘʣʘʭ (ʈɼ, ʇɹ) ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
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ɺ ʟʦʥʝ ʢʣʘʩʩʘ 22 ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʚʦʜʦʚ ʠ ʢʘʙʝʣʝʡ ʢʘʢ ʩ ʤʝʜʥʳʤʠ, 

ʪʘʢ ʠ ʘʣʶʤʠʥʠʝʚʳʤʠ ʞʠʣʘʤʠ. 

ɺʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ ʚʩʝʭ ʢʣʘʩʩʦʚ ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʚʦʜʦʚ ʠ 

ʢʘʙʝʣʝʡ ʩ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʠʟʦʣʷʮʠʝʡ ʠʣʠ ʦʙʦʣʦʯʢʦʡ. 

ʂʦʥʮʳ ʤʥʦʛʦʞʠʣʴʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ (ʞʠʣ) ʚ ʢʘʙʝʣʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ 

ʦʪ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʨʦʚʦʜʥʠʢʠ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʥʘʢʦʥʝʯʥʠʢʘ. 

ʆʪʜʝʣʴʥʳʝ ʧʨʦʚʦʜʘ ʤʥʦʛʦʧʨʦʚʦʣʦʯʥʦʡ ʞʠʣʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʠʘʤʝʪʨ ʥʝ ʤʝ-

ʥʝʝ 0,1 ʤʤ. ɼʣʷ ʧʨʦʚʦʜʘ ʟʘʟʝʤʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʳ ʦʪ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʨʦ-

ʚʦʜʥʠʢʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʘʡʢʠ, ʧʦʩʢʦʣʴʢʫ ʚʩʣʝʜʩʪʚʠʝ ʭʣʘʜʦʪʝʢʫ-

ʯʝʩʪʠ ʧʨʠʧʦʷ ʚʦʟʤʦʞʥʦ ʦʩʣʘʙʣʝʥʠʝ ʤʝʩʪ ʢʦʥʪʘʢʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʚʠʥʪʦʚʳʭ 

ʟʘʞʠʤʘʭ. 

ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ ʠ ʘʨʤʘʪʫʨʘ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʤʝʩ-

ʪʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʧʘʩʥʦʩʪʴ ʠʭ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʨ-

ʨʦʟʠʠ ʠʣʠ ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ʇʨʠ ʤʦʥʪʘʞʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ʜʨʫʛʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦʙʳ ʥʝ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝ-

ʜʝʣʳ ʙʝʟʦʧʘʩʥʦʡ ʵʥʝʨʛʠʠ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʮʝʧʠ ʦʙʨʳʚʦʚ, ʢʦ-

ʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠʣʠ ʟʘʤʳʢʘʥʠʷ ʥʘ ʟʝʤʣʶ. 

ʄʦʜʫʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ, ʥʝ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʯʠʩʪʢʝ, ʧʨʦʪʠʨʘʥʠʶ ʥʘ ʤʝʩʪʝ ʠʭ ʫʩʪʘʥʦʚʢʠ ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʫʠ ʚʦʟʜʫʭʘ ʩ 

ʯʘʩʪʠʮʘʤʠ ʧʳʣʠ. 

ɿʘʧʨʝʱʘʝʪʩʷ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʚʳʰʝʜʰʠʝ ʠʟ ʩʪʨʦʷ ʙʣʦʢʠ ʩʠʩʪʝʤʳ. ʆʥʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʟʘʤʝʥʝʥʳ ʥʘ ʛʦʜʥʳʝ ʫ ʠʟʛʦʪʦʚʠʪʝʣʷ ʠʣʠ ʪʦʨʛʫʶʱʝʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ.  

3.2. ʄʦʥʪʘʞ ʩʠʩʪʝʤʳ 

ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩ ʚʟʨʳʚʦ-

ʦʧʘʩʥʦʡ ʟʦʥr. ʂʣʘʩʩ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʘʤʠ ʩʦʚʤʝ-

ʩʪʥʦ ʩ ʵʣʝʢʪʨʠʢʘʤʠ ʧʨʦʝʢʪʥʦʡ ʠʣʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ [ʇʋʕ, ʧ. 

7.3.38]. ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʦʥ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ɻʆʉʊ 60079-10-2-2010 ʠ 

ʇʋʕ, ʛʣ. 7.3. ʆʙʦʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʠʥʳʭ ʟʦʥʘʭ, ʢʨʦʤʝ 20, 21 ʠʣʠ 22, ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ. 

ɺʦ ʚʨʝʤʷ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʛʦʣʦʚʢʘ ʧʦʜʚʝʩʢʠ (ʧʣʘʩʪʠʢʦʚʘʷ ʦʙʦʣʦʯʢʘ IP54 

ʠʣʠ IP65) ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʦʞʫʭ, ʟʘʱʠʱʘʶʱʠʡ ʝʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝ-

ʥʠʡ. ʊʠʧ ʢʦʨʧʫʩʘ ʢʦʞʫʭʘ ʠ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʚʳʙʠʨʘʶʪʩʷ ʤʦʥʪʘʞʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʚʦʟʤʦʞʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʦʜʚʝʩʢʠ. ʇʨʠʥʮʠʧ ʤʦʥʪʘʞʘ ʧʦʜʚʝʩʦʢ ʧʦ-

ʷʩʥʷʝʪʩʷ ʨʠʩ. 4.1 ʠ ʨʠʩ. 4.2 

ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʠ ʧʨʠʥʮʠʧ ʨʘʟ-

ʜʝʣʝʥʠʷ ʝʝ ʙʣʦʢʦʚ ʧʦʷʩʥʷʝʪʩʷ  ʨʠʩ. 3.1. 
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ʈʠʩ. 3.1. ʇʨʠʥʮʠʧ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʥʘ ʵʣʝʚʘʪʦʨʝ 

ʊʝʨʤʦʧʦʜʚʝʩʢʘ ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʝʝ ʦʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʦʡ ʪʘʨʳ ʨʘʟʤʘ-

ʪʳʚʘʝʪʩʷ ʠ ʦʧʫʩʢʘʝʪʩʷ ʚ ʩʠʣʦʩ ʵʣʝʚʘʪʦʨʘ. ʊʝʨʤʦʧʦʜʚʝʩʢʘ ʩʦʝʜʠʥʷʝʪʩʷ ʢʘʙʝ-

ʣʝʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʰʢʘʬʦʤ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʢʘʙʝ-

ʣʷ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʙʝʣʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʪʝʨʤʦʤʝʪʨʠʠ. 

ɼʠʘʤʝʪʨ ʢʘʙʝʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥ ʤʝʞʜʫ ʤʦʥʪʘʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ 

ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ", ʧʦʩʢʦʣʴʢʫ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ 

ʨʘʟʤʝʨ ʛʝʨʤʦʚʚʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ. ʎʦʢʦʣʝʚʢʘ ʨʘʟʲʝʤʘ ʧʦʜʚʝʩʢʠ 

ʩ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ GM-XXYYT -ZZ1L ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.2, ʜʘʪʯʠʢʘ GM-

XXYYT -ZZ2L  - ʥʘ ʨʠʩ. 3.3 ʠ ʚ  ʪʘʙʣ. 3.1. 

 

 

  
ʈʠʩ. 3.2. ʎʦʢʦʣʝʚʢʘ ʨʘʟʲʝʤʘ ʧʦʜʚʝʩʢʠ 

ʙʝʟ ʫʢʣʘʜʯʠʢʘ ( GM-XXYYT -ZZ1L), ʩʤ. 

ʪʘʙʣ. 3.1. 

ʈʠʩ. 3.3.  ʎʦʢʦʣʝʚʢʘ ʨʘʟʲʝʤʘ ʧʦʜʚʝʩʢʠ 

ʩ ʫʢʣʘʜʯʠʢʦʤ  GM-XXYYT -ZZ2L, ʩʤ. 

ʪʘʙʣ. 3.1. 
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ʊʘʙʣ. 3.1.  ʎʦʢʦʣʝʚʢʘ ʨʘʟʲʝʤʦʚ ʧʦʜʚʝʩʢʠ 

ʆʙʦʟʥʘʯʝʥʠʝ ʥʘ 

ʨʠʩ. 3.2 ʠ ʨʠʩ. 3.3 
ʅʘʟʥʘʯʝʥʠʝ 

- -12ɺ ʧʠʪʘʥʠʷ (ʟʝʤʣʷ) 

+ +12ɺ ʧʠʪʘʥʠʷ 

D- Data- RS-485 

D+ Data+ RS-485 

GND ʊʝʨʤʦʧʦʜʚʝʩʢʘ, ʉʠʥʠʡ ʧʨʦʚʦʜ (-) 

ʊʇ ʊʝʨʤʦʧʦʜʚʝʩʢʘ, ɹʝʣʳʡ ʧʨʦʚʦʜ (+) 

+5 ʊʝʨʤʦʧʦʜʚʝʩʢʘ, +5ɺ 

F Fuse - ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ 

F Fuse - ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ 

ɼʏ ɼʚʠʛʘʪʝʣʴ ʏʝʨʥʳʡ ʧʨʦʚʦʜ 

ɼɿ ɼʚʠʛʘʪʝʣʴ ɿʝʣʝʥʳʡ 

ɼʂ ɼʚʠʛʘʪʝʣʴ ʂʨʘʩʥʳʡ 

ɼɻ ɼʚʠʛʘʪʝʣʴ ɻʦʣʫʙʦʡ 

ʏ ɼʚʠʛʘʪʝʣʴ ʫʢʣʘʜʯʠʢʘ, ʏʝʨʥʳʡ ʧʨʦʚʦʜ 

ɿ ɼʚʠʛʘʪʝʣʴ ʫʢʣʘʜʯʠʢʘ, ɿʝʣʝʥʳʡ 

ʂ ɼʚʠʛʘʪʝʣʴ ʫʢʣʘʜʯʠʢʘ, ʂʨʘʩʥʳʡ 

ɻ ɼʚʠʛʘʪʝʣʴ ʫʢʣʘʜʯʠʢʘ, ɻʦʣʫʙʦʡ 

CS Close Sensor - ʙʣʠʞʥʠʡ ʢ ʐɼ ʢʦʥʮʝʚʠʢ 

DS Distant Sensor - ʜʘʣʴʥʠʡ ʦʪ ʐɼ ʢʦʥʮʝʚʠʢ 

TS Top Sensor - ʢʦʥʮʝʚʠʢ ʚʝʨʭʥʝʛʦ ʧʦʣʦʞʝʥʠʷ 

BS Bottom Sensor - ʢʦʥʮʝʚʠʢ ʥʠʞʥʝʛʦ ʧʦʣʦʞʝʥʠʷ 

GND ʂʣʝʤʤʘ ʟʘʟʝʤʣʝʥʠʷ. ʉʦʝʜʠʥʝʥʘ ʩ ʢʣʝʤʤʦʡ "-". 

ʇʨʠʤʝʯʘʥʠʝ. ɺʳʚʦʜʳ F-F ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʢʥʫʪʳ ʥʘʢʦʨʦʪʢʦ, ʚʳʚʦʜ DS ʚ 

ʜʘʥʥʦʤ ʠʟʜʝʣʠʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ɺʅʀʄɸʅʀɽ! ɻʦʣʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩ ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʨʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ʊʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʪʴ ʧʦ ʢʘʩʘʥʠʶ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʥʠʪʠ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʪʨʫʙʢʠ,  ʚ ʢʦʪʦʨʫʶ 

ʚʭʦʜʠʪ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʥʠʪʴ. ʂʘʩʘʥʠʷ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ 

ʨʘʙʦʪʳ ʠʟʤʝʨʠʪʝʣʷ.  
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ʐʢʘʬ ʐʂʎ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʵʣʝʚʘʪʦʨʘʭ, ʛʜʝ ʫʞʝ ʚʳʧʦʣʥʝʥʘ ʪʨʫʙʥʘʷ ʨʘʟʚʦʜ-

ʢʘ ʠ ʧʦʵʪʦʤʫ ʢʘʙʝʣʠ ʦʪ ʚʩʝʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʩʭʦʜʷʪʩʷ ʚ ʦʜʥʦ ʤʝʩʪʦ, ʛʜʝ ʠ ʫʩ-

ʪʘʥʘʚʣʠʚʘʝʪʩʷ ʵʪʦʪ ʰʢʘʬ.  

ɺ ʛʦʣʦʚʢʝ ʢʘʞʜʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʠʤʝʶʪʩʷ ʧʦ ʜʚʝ ʢʣʝʤʤʳ ʜʣʷ ʰʠʥʳ RS-485 

ʠ ʧʠʪʘʥʠʷ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ. ʆʜʥʘ ʠʟ ʢʣʝʤʤ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʭʦʜʷʱʝʛʦ ʢʘʙʝʣʷ, ʚʪʦʨʘʷ - ʜʣʷ ʚʳʭʦʜʷʱʝʛʦ, ʪ.ʝ. ʩʦʩʝʜʥʠʝ 

ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʥʫʪʨʠ ʛʦʣʦʚʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

ɺʩʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʧʘʨʘʣʝʣʴʥʦ.  

ɼʣʷ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʧʨʦʚʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʇʋʕ ʜʣʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʯʝʨʝʟ ʢʘʞʜʳʝ 11 ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘ-

ʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS-485. 

ʐʢʘʬʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʝʪʝʚʳʝ ʙʣʦʢʠ ʧʠʪʘʥʠʷ (ʐʀ), ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʥʝ 

ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʳ, ʥʘʧʨʠʤʝʨ, ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʧʦʤʝʱʝʥʠʠ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʰʢʘʬʘ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʜʦ ʢʦʤʧʴʶʪʝʨʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨ-

ʬʝʡʩʘ RS-232 ʩʦʩʪʘʚʣʷʝʪ 12 ʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ RS-485 - ʜʦ 

1,2 ʢʤ.  

ʇʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʤʦʜʫʣʝʡ ʰʢʘʬʘ ʐɼʉ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʦʡ. 

3.3. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  

ʈʘʙʦʪʘ ʩ ʩʠʩʪʝʤʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʰʢʘʬʘ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ. 

ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʢʦʤʧʴʶʪʝʨʘ ʩʣʝʜʫʝʪ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ Grain ʠ ʯʝʨʝʟ ʝʝ 

ʠʥʪʝʨʬʝʡʩ - ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʣʠʙʦ ʫʨʦʚʥʷ. ʆʙʝ ʧʨʦ-

ʛʨʘʤʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʝ ʤʦʛʫʪ, ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʱʘʶʪʩʷ ʢ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ ʉʆʄ-ʧʦʨʪʫ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳ-

ʧʦʣʥʷʝʪ ʦʧʨʦʩ ʧʦʜʚʝʩʦʢ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ ʫʨʦʚʥʷ ʥʘ 

ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ.  

3.3.1. ʇʨʦʛʨʘʤʤʘ Grain 

ɺ ʢʦʤʧʣʝʢʪʝ ʩ ʩʠʩʪʝʤʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʧʦʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

Grain. ʆʥʘ ʷʚʣʷʝʪʩʷ ʤʝʪʘʧʨʦʛʨʘʤʤʦʡ, ʥʘʩʪʨʘʠʚʘʶʱʝʡ ʧʘʨʘʤʝʪʨʳ ʉʆʄ-

ʧʦʨʪʘ, ʫʧʨʘʚʣʷʶʱʝʡ ʚʟrʦʚʦʤ ʧʦʜʧʨʦʛʨʘʤʤ NLGrain ʠ GrainMeter, ʘ ʪʘʢʞʝ 

ʚʳʧʦʣʥʷʶʱʝʡ ʤʦʥʠʪʦʨʠʥʛ ʮʝʣʦʩʪʥʦʩʪʠ ʬʘʡʣʦʚ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʚ ʠ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 8.654-2009. 
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ʈʠʩ. 3.4. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ Grain 

 ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ ʥʝ ʪʨʝʙʫʝʪ ʠʥʩʪʘʣʣʷʮʠʠ. ɼʣʷ ʝʝ ʟʘʧʫʩʢʘ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ 

Grain.exe ʢʦʧʠʨʫʶʪ ʚ ʧʘʧʢʫ C:\Programm Files\Grain, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʛʨʘʤʤʘ 

ʟʘʧʫʩʢʘʝʪʩʷ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʦʤ-

ʧʴʶʪʝʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚʝʙ-ʙʨʘʫʟʝʨ, ʧʫʪʴ ʢ ʢʦʪʦʨʦʤʫ ʥʫʞʥʦ ʫʢʘ-

ʟʘʪʴ ʚ ʬʘʡʣʝ ini.xml, ʠ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ pdf-ʬʘʡʣʦʚ, ʧʫʪʴ ʢ ʢʦʪʦʨʦʡ 

ʫʢʘʟʳʚʘʪʴ ʥʝ ʥʫʞʥʦ, ʥʦ ʚ ʩʠʩʪʝʤʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʬʘʡʣʳ 

ʩ ʨʘʩʰʠʨʝʥʠʝʤ pdf ʦʪʢʨʳʚʘʶʪʩʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʦʡ.  

 ʅʘʟʥʘʯʝʥʠʝ ʧʫʥʢʪʦʚ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

ʇʫʥʢʪ ʤʝʥʶ "ʊʝʤʧʝʨʘʪʫʨʘ" ʚʳʟʳʚʘʝʪ ʧʨʦʛʨʘʤʤʫ NLGrain, ʧʫʥʢʪ "ʋʨʦʚʝʥʴ" 

ʚʳʟʳʚʘʝʪ ʧʨʦʛʨʘʤʤʫ GrainMeter, ʧʫʥʢʪ "ʆ ʧʨʦʛʨʘʤʤʝ" ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʩʦ ʩʚʝ-

ʜʝʥʠʷʤʠ ʦ ʧʨʦʛʨʘʤʤʝ, ʧʫʥʢʪ "ʄʝʪʨʦʣʦʛ" ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʧʘʨʦʣʷ, ʧʦʩʣʝ ʚʚʦʜʘ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ CRC32 ʬʘʡʣʘ Config.gml 

(ʩʤ. ʧ. 3.3.2) ʠ ʟʘʧʠʩʘʪʴ ʝʝ ʚ ʬʘʡʣ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ  ʦʪʩʫʪʩʪʚʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʵʪʦʤ ʬʘʡʣʝ. 

3.3.2. ʇʨʦʛʨʘʤʤʘ NLGrain 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʨʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤ-

ʤʘ NLGrain, ʦʙʱʘʷ ʜʣʷ ʚʩʝʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ, ʢʘʢ ʮʠʬʨʦʚʳʭ, ʪʘʢ ʠ ʘʥʘʣʦʛʦʚʳʭ. 

ɺʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʫʢʘʟʘʥʘ ʚ ʧʫʥʢʪʝ ʤʝʥʶ "ʆ ʧʨʦʛʨʘʤʤʝ". ʀʩʧʦʣʥʷʝʤʳʡ 

ʬʘʡʣ NLGrain.exe ʮʝʣʠʢʦʤ ʷʚʣʷʝʪʩʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝ-

ʤ .r 
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ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.5. ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʩʠʣʦʩʘʭ ʵʣʝʚʘ-

ʪʦʨʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʮʚʝʪʦʤ ʠ ʮʠʬʨʘʤʠ. ɿʝʣʝʥʳʡ ʮʚʝʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʚʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʨʤʝ, ʞʝʣʪʳʡ ʮʚʝʪ ʦʟʥʘ-

ʯʘʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʙʣʠʟʠʣʘʩʴ ʢ ʘʚʘʨʠʡʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʢʨʘʩʥʳʡ ʮʚʝʪ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʩʠʣʘ ʜʦʧʫʩʪʠʤʫʶ ʛʨʘʥʠʮʫ. ɺʝʣʠʯʠʥʳ ʵʪʠʭ 

ʛʨʘʥʠʮ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʦʢʥʘ, ʧʦʢʘʟʘʥʥʦ-

ʛʦ ʥʘ ʨʠʩ. 3.6. ʅʝʠʩʧʦʣʴʟʫʝʤʳʝ ʩʠʣʦʩʳ ʠʥʜʠʮʠʨʫʶʪʩʷ ʩʝʨʳʤ ʮʚʝʪʦʤ. ɼʣʷ ʫʩ-

ʪʘʥʦʚʢʠ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʧʘʩʥʦʡ ʠ ʘʚʘʨʠʡʥʦʡ 

ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ ʜʝʡʩʪʚʠʷ. 

ɺ ʧʫʥʢʪʝ ʤʝʥʶ "ʈʝʞʠʤ ʨʘʙʦʪʳ" ʧʨʦʛʨʘʤʤʳ Grain ʩʣʝʜʫʝʪ  ʚʳʙʨʘʪʴ ʨʝʞʠʤ 

"ʅʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ". ɼʣʷ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʘ ʧʦʧʨʦʩʠʪ ʚʚʝʩʪʠ ʧʘʨʦʣʴ. ʇʦ-

ʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʥʘʩʪʨʦʡʢʠ, ʚ ʢʦʪʦʨʦʤ ʦʧʝʨʘ-

ʪʦʨ ʤʦʞʝʪ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʘʨʦʣʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʤʦʛʣʠ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʫʧʦʣʥʦʤʦ-

ʯʝʥʥʳʤ ʥʘ ʵʪʦ ʣʠʮʦʤ.  

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʘʨʦʣʷ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ "ʅʘ-

ʩʪʨʦʡʢʘ" ʠ ʚʳʙʨʘʪʴ ʠʟ ʧʦʷʚʠʚʰʝʛʦʩʷ ʤʝʥʶ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ. 

ɺ ʨʝʞʠʤʝ "ʅʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤʳ" ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ: 

¶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʯʘʩʘʭ ʠ ʤʠʥʫʪʘʭ (ʤʠʥʠʤʘʣʴʥʳʡ ʧʝʨʠʦʜ 15 
ʤʠʥ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʦ 24 ʯʘʩʦʚ); 

¶ ʪʘʡʤʘʫʪ ʧʦ ʧʨʠʝʤʫ ʜʘʥʥʳʭ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ (ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʢʦʤʧʴʶ-

ʪʝʨʦʤ ʜʘʥʥʳʭ ʦʪ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʧʦ ʠʩʪʝʯʝʥʠʶ ʢʦʪʦʨʦʛʦ ʧʨʦʛʨʘʤʤʘ 

ʧʦʩʳʣʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ); 

¶ ʫʩʨʝʜʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠʟʤʝʨʝʥʠʡ (ʤʘʢʩʠʤʘʣʴʥʦʝ 
ʟʥʘʯʝʥʠʝ 25), ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ.   

ɺ ʨʝʞʠʤʝ "ɺʳʙʦʨ ʧʦʨʪʘ ʩʦʝʜʠʥʝʥʠʷ" ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ COM-ʧʦʨʪʘ ʢʦʤ-

ʧʴʶʪʝʨʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʰʢʘʬ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘʩʪʨʦʡʢʠ "ɸʢʪʠʚʠʟʠʨʦʚʘʪʴ ʚʩʝ ʩʠʣʦʩʳ", "ɼʝʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʚʩʝ ʩʠʣʦ-

ʩ "r, "ɿʘʜʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʜʣʷ ʚʩʝʭ ʩʠʣʦʩʦʚ", ʧʦʟʚʦʣʷʶʪ ʩʪʘʚʠʪʴ ʧʦʜ ʢʦʥ-

ʪʨʦʣʴ ʚʩʝ ʩʠʣʦʩʳ ʠʣʠ ʩʥʠʤʘʪʴ ʩ ʢʦʥʪʨʦʣʷ ʚʩʝ ʩʠʣʦʩʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʪʘʢʞʝ 

ʟʘʜʘʚʘʪʴ  ʦʜʠʥʘʢʦʚʳʝ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʚʩʝʭ ʩʠʣʦʩʦʚ. 
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ʈʝʞʠʤ "ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ ʜʦʩʪʫʧʘ" ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʥʦʚʳʡ ʧʘʨʦʣʴ, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪʩʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʩʪʨʦʝʢ 

(ʧʘʨʦʣʴ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʳ - rlda ). 

ɽʩʣʠ ʧʘʨʦʣʴ ʫʪʝʨʷʥ, ʫʜʘʣʠʪʝ ʧʨʦʛʨʘʤʤʫ Grain ʩ ʢʦʤʧʴʶʪʝʨʘ ʯʝʨʝʟ ʇʘʥʝʣʴ 

ʋʧʨʘʚʣʝʥʠʷ Windows, ʠʣʠ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʬʘʡʣʘ Unwise.exe, ʥʘʭʦʜʷʱʝʛʦ-

ʩʷ ʚ ʪʦʡ ʞʝ ʧʘʧʢʝ, ʢʫʜʘ ʫʩʪʘʥʦʚʣʝʥ ʕʣʝʚʘʪʦʨ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʚʪʦʨʠʪʝ ʫʩʪʘ-

ʥʦʚʢʫ ʢʦʤʧʣʝʢʩʘ. ʌʘʡʣʳ ʜʘʥʥʳʭ ʧʨʠ ʵʪʦʤ ʥʝ ʪʝʨʷʶʪʩʷ. 

ʅʘʩʪʦʡʢʘ "ʈʘʙʦʪʘ ʧʨʦʛʨʘʤʤʳ" ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ "ʉʝʨʚʝʨ" ʫʧʨʘʚʣʷʪʴ 

ʩʙʦʨʦʤ ʜʘʥʥʳʭ, ʧʨʠ ʧʝʨʝʚʦʜʝ ʝʝ ʚ ʨʝʞʠʤʝ "ʂʣʠʝʥʪ" - ʪʦʣʴʢʦ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʩʙʦʨʦʤ ʜʘʥʥʳʭ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʜʢʣʶ-

ʯʝʥʥʦʛʦ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʘʩʪʨʦʡʢʝ "ɼʠʨʝʢʪʦʨʠʷ ʩ 

ʜʘʥʥʳʤʠ" ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʧʘʧʢʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʘ ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ, ʥʘ-

ʭʦʜʷʩʴ ʚ ʨʝʞʠʤʝ "ʉʝʨʚʝʨ". 

ɺ ʨʝʞʠʤʝ "ʅʘʩʪʨʦʡʢʘ" ʤʦʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʥʦʤʝʨʫ ʩʠʣʦʩʘ, ʜʣʷ ʢʦ-

ʪʦʨʦʛʦ ɺʳ ʞʝʣʘʝʪʝ ʠʟʤʝʥʠʪʴ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ. ɺ ʧʦʷʚʠʚʰʝʤ-

ʩʷ ʧʦʩʣʝ ʵʪʦʛʦ ʦʢʥʝ ʥʫʞʥʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʝʩʣʠ 

 

ʈʠʩ. 3.5. ɺʥʝʰʥʠʡ ʚʠʜ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ "Grain". 
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ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʜʦʧʫʩʪʠʤʦʡ, ʪʦ ʢʚʘʜʨʘʪ ʩ ʥʦʤʝʨʦʤ ʩʠ-

ʣʦʩʘ ʙʫʜʝʪ ʟʘʢʨʘʰʝʥ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ, ʝʩʣʠ ʚʳʰʝ - ʪʦ ʞʝʣʪʳʤ) ʠ ʟʥʘʯʝʥʠʝ 

ʧʨʝʜʘʚʘʨʠʡʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ ʧʨʝʜʘʚʘʨʠʡʥʦʡ, ʪʦ ʥʦ-

ʤʝʨ ʩʠʣʦʩʘ ʙʫʜʝʪ ʥʘ ʢʨʘʩʥʦʤ ʬʦʥʝ). ɺ ʵʪʦʤ ʞʝ ʦʢʥʝ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʦʪ 

ʢʦʥʪʨʦʣʷ (ʜʝʘʢʪʠʚʠʟʠʨʦʚʘʪʴ) ʠʣʠ ʧʦʜʢʣʯʁʠʪʴ ʥʘ ʢʦʥʪʨʦʣʴ (ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ) 

ʥʘʩʪʨʘʠʚʘʝʤʳʡ ʩʠʣʦʩ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʠʣʠ ʫʩʪʘʥʦʚʢʠ "ʛʘʣʦʯʢʠ" ʚ ʦʢʥʝ "ʂʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʝʢʪ". ɽʩʣʠ ʜʘʥʥʳʡ ʩʠʣʦʩ ʥʝ ʥʫʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ (ʥʘʧʨʠ-

ʤʝʨ, ʝʩʣʠ ʦʥ ʧʫʩʪʦʡ), ʪʦ ʩʣʝʜʫʝʪ ʩʥʷʪʴ ʬʣʘʞʦʢ ʩ ʢʚʘʜʨʘʪʘ "ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʦʙʲʝʢʪ". ɽʩʣʠ ʬʣʘʞʦʢ ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʘ ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʝʦʙʭʦ-

ʜʠʤʦ, ʪʦ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʵʪʦʤʫ ʢʚʘʜʨʘʪʫ, ʠ ʬʣʘʞʦʢ ʧʦʷʚʠʪʩʷ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʪʘʥʦʚʦʢ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʢʥʦʧʢʫ "ʇʨʠʤʝ-

ʥʠʪ"ɹ. ɽʩʣʠ ʩʜʝʣʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ, ʪʦ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

"ɿʘʢʨʳʪʴ". 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʚʳʧʦʣʥʝʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʨʘ-

ʙʦʪʳ " ʅʘʙʣʁʜʝʥʠʝ ʟʘ ʩʠʩʪʝʤʦʡ". 

ʇʨʦʩʤʦʪʨ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʩʠʣʦʩʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʦʪʜʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ "NLGrainViewer.exe", ʢʦʪʦʨʘʷ ʚʳʙʠʨʘʝʪ ʠʟ 

ʧʘʧʢʠ ʜʘʥʥʳʭ "Data", ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʟʘʜʘʥʥʳʤ ʩʠʣʦ-

ʩʘʤ ʠ ʟʘ ʟʘʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɺʳʙʦʨ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʠʣʦʩʦʚ 

ʚʳʧʦʣʥʷʝʪʩʷ  ʚ ʨʝʞʠʤʝ "ʅʘʩʪʨʦʡʢʘ". ʇʨʠ ʵʪʦʤ ʚ ʨʝʞʠʤʝ ʥʘʩʪʨʦʡʢʠ "ʃʠ-

ʥʠʠ" ʫʢʘʟʳʚʘʶʪʩʷ ʥʦʤʝʨʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʠʣʦʩʦʚ ʠ ʮʚʝʪ ʣʠʥʠʠ ʛʨʘʬʠʢʘ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʠʣʦʩʦʚ. 

ɺ ʨʝʞʠʤʝ ʥʘʩʪʨʦʡʢʠ "ɺʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ" ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ (ʨʠʩ. 3.7), ʚ ʢʦ-

ʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʜʘʪʫ, ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʢʦʪʦ-

ʨʳʤʠ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʝʥʠ.  ɺ ʨʝʞʠʤʝ 

ʥʘʩʪʨʦʡʢʠ "ʎʚʝʪʘ Chart" ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʦ ʩʚʦʝʤʫ ʚʢʫʩʫ ʮʚʝʪ ʬʦʥʘ, ʮʚʝʪ 

ʣʠʥʠʡ ʦʩʝʡ, ʮʚʝʪ ʩʝʪʢʠ, ʮʚʝʪ ʥʘʜʧʠʩʝʡ. ɺ ʨʝʞʠʤʝ ʥʘʩʪʨʦʡʢʠ "ɼʠʨʝʢʪʦʨʠʷ", 

ʫʢʘʟʳʚʘʝʪʩʷ ʧʫʪʴ ʢ ʜʠʨʝʢʪʦʨʠʠ ʩ ʜʘʥʥʤrʠ, ʦʪʦʙʨʘʞʘʝʤʳʤʠ ʥʘ ʛʨʘʬʠʢʘʭ. ʀ, 

ʥʘʢʦʥʝʮ, ʧʫʥʢʪ ʤʝʥʶ "ʆʙʥʦʚʠʪʴ" ʩʣʫʞʠʪ ʜʣʷ ʧʝʨʝʨʠʩʦʚʢʠ ʛʨʘʬʠʢʦʚ ʩ ʫʯʝ-

ʪʦʤ ʧʦʩʣʝʜʥʠʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. ɽʩʣʠ ʥʘʙʦʨ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʳʭ ʩʠʣʦʩʦʚ ʞʝʣʘʪʝʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʩʤʦʪʨʦʚ, ʪʦ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ "ʌʘʡʣ" ʠ ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʚ 

ʬʘʣʝ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʟʘʧʫʩʢʘʭ ʧʨʦʛʨʘʤʤʳ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ 

"GrainViewer.exe", ʜʦʩʪʘʪʦʯʥʦ ʙʫʜʝʪ  ʨʝʞʠʤʝ "ʌʘʡʣ" ʦʪʢʨʳʪʴ ʩʦʭʨʘʥʝʥʥʳʡ 

ʬʘʡʣ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʩʝ ʩʜʝʣʘʥʥʳʝ ɺʘʤʠ ʥʘʩʪʨʦʡʢʠ. ʉʦʭʨʘʥʷʷ ʨʘʟʣʠʯ-

ʥʳʝ ʥʘʩʪʨʦʡʢʠ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ, ɺʳ ʤʦʞʝʪʝ ʠʤʝʪʴ ʮʝʣʫʶ ʙʠʙʣʠʦʪʝʢʫ ʨʘʟ-

ʣʠʯʥʳʭ ʫʜʦʙʥʳʭ ʜʣʷ ɺʘʩ ʥʘʩʪʨʦʝʢ. ʆʙʨʘʱʘʝʤ ɺʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘ 

ʛʨʘʬʠʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟ ʪʝʤʧʝʨʘʪʫʨ ʰʝʩʪʠ ʜʘʪʯʠ-

ʢʦʚ ʪʝʨʤʦʧʦʜʚʝʩʢʠ.  
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ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʛʨʘʤʤʳ NLGrain ʥʘ ʢʦʤʧʴʶʪʝʨ ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʩʢʦʧʠʨʦ-

ʚʘʪʴ ʧʘʧʢʫ "ʕʣʝʚʘʪʦʨS" ʩ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ (ʢʦʪʦʨʳʡ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʪʝ 

ʩ ʘʧʧʘʨʘʪʫʨʦʡ) ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ ʢʦʤʧʴʶʪʝʨʘ. ɼʘʣʝʝ ʥʫʞʥʦ ʨʘʩʢʨʳʪʴ ʵʪʫ ʧʘʧ-

ʢʫ ʠ ʟʘʧʫʩʪʠʪʴ ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʫ-ʠʥʩʪʘʣʣʷʪʦʨ Grain.exe, ʢʦʪʦʨʘʷ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʨʝʞʠʤʝ ʫʩʪʘʥʦʚʠʪ ʧʨʦʛʨʘʤʤʫ NLGrain ʥʘ ʢʦʤʧʴʶʪʝʨ. ɺʦ ʚʨʝʤʷ 

ʠʥʩʪʘʣʣʷʮʠʠ ʩʦʟʜʘʝʪʩʷ ʧʘʧʢʘ "RLDA Grain ", ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʜʠʨʝʢʪʦʨʠʠ 

"C:\Program Files\NetLab" ʠʣʠ ʚ ʜʨʫʛʦʡ, ʫʢʘʟʘʥʥʦʡ ʚʦ ʚʨʝʤʷ ʠʥʩʪʘʣʣʷʮʠʠ, ʜʠ-

ʨʝʢʪʦʨʠʠ. ʇʦʩʣʝ ʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʘ ʛʦʪʦʚʘ ʢ ʨʘʙʦʪʝ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ ʜʝʡʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʳʰʢʦʡ ʧʨʦ-

ʛʨʘʤʤʫ "RLDA Grain 2.0", ʠʤʷ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʧʦʩʣʝ ʠʥʩʪʘʣʣʷʮʠʠ ʚ ʛʣʘʚ-

ʥʦʤ ʤʝʥʶ Windows ʠʣʠ ʬʘʡʣ Grain.exe, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʘʧʢʝ "C:\Program 

Files\RLDA Grain \NetLab". ɺ ʵʪʦʡ ʞʝ ʧʘʧʢʝ ʥʘʭʦʜʷʪʩʷ: 

- ʧʘʧʢʘ "Data", ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚʩʝ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘ-

ʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ; 

- ʬʘʡʣ "config.gml", ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʦʤ; 

- ʬʘʡʣ "distribution.dat", ʚ ʢʦʪʦʨʦʤ ʚ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʧʦ ʰʢʘʬʘʤ ʢʦʨʧʫʩʦʚ; 

- ʬʘʡʣ "geometry.dat", ʚ ʢʦʪʦʨʦʤ ʚ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʠʣʦʩʦʚ ʧʦ ʢʦʨʧʫʩʘʤ; 

- ʬʘʡʣ "GrainViewer.exe", ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠʟʤʝ-

ʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʠʣʦʩʘʤ; 

- ʬʘʡʣ "settings.dat", ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʝ 

ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ, ʟʘʜʘʥʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʩʠʣʦʩʦʚ; 

- ʩʣʫʞʝʙʥʳʝ ʬʘʡʣʳ "install.log" ʠ "Mfc42.dll"; 

- ʬʘʡʣ "Unwise.exe", ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

ɺʥʠʤʘʥʠʝ! ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʵʪʠʭ ʬʘʡʣʦʚ ʚʨʫʯʥʫʶ ʥʝʜʦʧʫʩʪʠʤʦ, ʪʘʢ ʢʘʢ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʷʤ ʚ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʢʦʤʧʣʝʢʩʘ. 

 

  

ʈʠʩ. 3.6. ʆʢʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʛʨʘʥʠʯ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ. 

ʈʠʩ. 3.7. ʆʢʥʦ ʟʘʜʘʥʠʷ ʜʠʘʧʘʟʦʥʘ 

ʚʨʝʤʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʛʨʘʬʠʢʘ ʠʟʤʝ-

ʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʝʥʠ. 
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3.3.3. ʇʨʦʛʨʘʤʤʘ GrainMeter  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʝʝ ʚʝʨʩʠʷ ʫʢʘʟʘʥʳ ʚ ʧʫʥʢʪʝ ʤʝʥʶ "ʆ ʧʨʦʛʨʘʤ-

ʤʝ". 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʆ GrainMeter ʜʦʩʪʘʪʦʯʥʦ ʥʘʯʘʣʴʥʳʭ ʟʥʘ-

ʥʠʡ ʦ ʨʘʙʦʪʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʅʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ "ʇʦʤʦʱʴ" ʚ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ GrainMeter. 

 ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ GrainMeter ʥʝ ʪʨʝʙʫʝʪ ʠʥʩʪʘʣʣʷʮʠʠ. ʇʨʦʩʪʦ ʧʝʨʝʣʦʞʠʪʝ ʧʘʧʢʫ 

GrainMeter ʩ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ ʚ ʜʠʨʝʢʪʦʨʠʶ "Program Files" ʥʘ ʢʦʤʧʴʪʁʝʨʝ ʠ 

ʟʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ GrainMeter.exe. 

ɺ ʧʘʧʢʫ "GrainMeter" ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʝ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʬʘʡʣʳ: 

¶ GrainMeter.exe - ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʧʨʦʛʨʘʤʤʳ; 

¶ config.xml - ʬʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʠʥʜʠʚʠʜʫʘʣʝʥ ʜʣʷ ʢʘʞʜʦʛʦ 

ʵʣʝʚʘʪʦʨʘ; 

¶ data.xml - ʬʘʡʣ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ; 

¶ ini.txt - ʩʦʟʜʘʝʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ. ɺ ʥʝʤ ʭʨʘʥʠʪʩʷ ʧʫʪʴ ʢ ʧʦ-

ʩʣʝʜʥʝʤʫ ʦʪʢʨʳʪʦʤʫ ʬʘʡʣʫ ʜʘʥʥʳʭ; 

 

ʈʠʩ. 3.8. ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʚʫʭ ʩʠʣʦʩʘʭ ʩ ʥʦʤʝʨʘʤʠ 1407 ʠ 

1111. 
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¶ blocking.xml - ʬʘʡʣ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʘʜʨʝʩʦʚ ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ, 

ʙʣʦʢʠʨʫʶʱʠʭ ʩʪʘʨʪ ʠʟʤʝʨʝʥʠʡ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʘ; 

¶ Metrology.dll - ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ; 

¶ Help.exe - ʥʘʩʪʦʷʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 ʅʘʟʥʘʯʝʥʠʝ ʧʫʥʢʪʦʚ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʚ ʥʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʨʳʚʘʝʪʩʷ ʧʦʩʣʝʜʥʠʡ ʠʟ ʨʘ-

ʥʝʝ ʦʪʢʨʳʪʳʭ ʬʘʡʣʦʚ.  ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.9. 

"ʌʘʡʣ" 

ʇʫʥʢʪ ʤʝʥʶ "ʌʘʡʣ/ʅʦʚʳʡ" ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʦʚʳʡ (ʧʫʩʪʦʡ) ʬʘʡʣ, ʚ 

ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʘ ʪʦʣʴʢʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʵʣʝʚʘʪʦʨʘ ʠ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ, ʫʢʘʟʘʥ-

ʥʳʝ ʚ ʬʘʡʣʝ config.xml, ʥʦ ʥʝʪ ʜʘʥʥʳʭ ʦʙ ʫʨʦʚʥʝ ʩʳʨʴʷ ʚ ʩʠʣʦʩʘʭ. 

ʇʫʥʢʪ ʤʝʥʶ "ʌʘʡʣ/ʆʪʢʨʳʪʴ" ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ 

data.xml ʜʣʷ ʝʛʦ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʩʙʦʨʘ ʚ ʥʝʛʦ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ. 

ʇʦʩʣʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʬʘʡʣ ʩʦʭʨʘʥʷʪʴ ʥʝ ʥʫʞʥʦ - ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʨʘʟʫ ʚ 

ʬʘʡʣ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʨʦʛʨʘʤ-

ʤʦʡ. 

 

ʈʠʩ. 3.9. ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ GrainMeter 



 3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
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ʇʫʥʢʪ ʤʝʥʶ "ʌʘʡʣ/ʉʦʭʨʘʥʠʪʴ" ʩʣʫʞʠʪ ʪʦʣʴʢʦ ʜʣʷ ʥʘʧʦʤʠʥʘʥʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʬʘʡʣ ʩʦʭʨʘʥʷʪʴ ʥʝ ʥʫʞʥʦ. ʕʪʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ 

ʚʦʟʥʠʢʘʣʦ ʦʧʘʩʝʥʠʝ, ʯʪʦ ʜʘʥʥʳʝ ʙʫʜʫʪ ʫʪʝʨʷʥʳ, ʝʩʣʠ ʬʘʡʣ ʥʝ ʩʦʭʨʘʥʠʪʴ. 

ʇʫʥʢʪ ʤʝʥʶ "ʌʘʡʣ/ʉʦʭʨʘʥʠʪʴ ʢʘʢ" ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʢʦʧʠʶ ʪʝʢʫʱʝʛʦ 

ʬʘʡʣʘ data.xml ʩ ʥʦʚʳʤ ʠʤʝʥʝʤ. ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʩ ʥʦ-

ʚʳʤ ʬʘʡʣʦʤ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʥʦʚʦʤ ʬʘʡʣʝ ʩʦʭʨʘʥʷʶʪʩʷ ʪʦʣʴʢʦ ʧʦ-

ʣʷ "ʋʨʦʚʝʥʴ" ʠ "ɺʝʩ". ʊʠʧ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ. ʇʨʠ ʦʪʢʨʳ-

ʪʠʠ ʬʘʡʣʘ ʪʠʧ ʩʳʨʴʷ ʙʫʜʝʪ ʪʘʢʠʤ, ʢʘʢʦʡ ʫʢʘʟʘʥ ʚ ʬʘʡʣʝ config.xml ʦʪʙʨʘʞʝ-

ʥʠʠ ʙʫʜʝʪ ʚʦ ʚʩʝʭ ʬʘʡʣʘʭ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʫʢʘʟʘʥ ʚ ʬʘʡʣʝ 

config.xml, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʛʦ ʵʣʝʚʘʪʦʨʘ. ɽʩʣʠ ɺʳ ʠʟʤʝʥʠʣʠ 

ʬʘʡʣ config.xml, ʪʦ ʩʦʭʨʘʥʠʪʝ ʝʛʦ  ʚʨʫʯʥʫʶ ʧʦʜ ʜʨʫʛʠʤ ʠʤʝʥʝʤ.  

ʇʫʥʢʪ ʤʝʥʶ "ʌʘʡʣ/ʇʝʯʘʪʴ" ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʝʯʘʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝ-

ʥʠʡ. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ, ʦʪʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʝʯʘʪʴ 

("ʌʘʡʣ/ʇʝʯʘʪʴ/ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ"), ʟʘʪʝʤ ʦʪʧʨʘʚʠʪʴ ʠʭ ʥʘ ʧʝʯʘʪʴ 

ʠʟ ʦʢʥʘ, ʚ ʢʦʪʦʨʦʤ ʚʠʜʥʳ ʵʪʠ ʜʘʥʥʳʝ. 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ ʠʣʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʠʭ ʵʢʩ-

ʧʦʨʪ ʚ ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ("ʌʘʡʣ/ʕʢʩʧʦʨʪ/ɺ ʪʝʢʩʪ"). ʇʦʣʫʯʝʥʥʳʡ ʪʝʢʩʪʦʚʳʡ 

ʬʘʡʣ "ʅʘ ʧʝʯʘʪʴ.txt" ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ, ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʛʨʘʤʤʳ "ɹʣʦʢʥʦʪ", ʚʭʦʜʷʱʝʡ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʧʦ-

ʩʪʘʚʢʫ Windows, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʣʶʙʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʥʘʧʨʠʤʝʨ, 

Word. 

ʊʝʢʩʪʦʚʳʡ ʬʘʡʣ ʤʦʞʥʦ ʪʘʢʞʝ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʚ MS Excel ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʨʦʛʨʘʤʤʝ MS Excel ʠʟ MS 

Office 2007 ʥʝʦʙʭʦʜʠʤʦ ʚʙrʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ "ɼʘʥʥʳʝ" ʠ ʚʳʙʨʘʪʴ ʟʘʢʣʘʜʢʫ 

"ʀʟ ʪʝʢʩʪʘ". ɺ ʦʢʥʝ ʚʳʙʦʨʘ ʬʘʡʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ, ʥʘʧʨʠ-

ʤʝʨ, "D:\WRK\ \GrainMeter\ʅʘ ʧʝʯʘʪʴ.txt", ʟʘʪʝʤ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʤʘʩʪʝʨʝ ʠʤ-

ʧʦʨʪʘ ʪʝʢʩʪʦʚ ʚʙrʨʘʪʴ "ʉ ʨʘʟʜʝʣʠʪʝʣʷʤʠ", ʜʘʣʝʝ ʫʢʘʟʘʪʴ ʪʠʧ ʨʘʟʜʝʣʠʪʝʣʷ - 

"ʊʘʙʫʣʷʮʠʷ". ɼʘʣʝʝ ʩʣʝʜʫʝʪʝ ʫʢʘʟʘʪʝʣʷʤ ʜʠʘʣʦʛʘ ʠʤʧʦʨʪʘ ʧʨʦʛʨʘʤʤʳ Excel. 

ʀʤʧʦʨʪʠʨʦʚʘʥʥʳʡ ʬʘʡʣ ʚʩʪʘʚʠʪʩʷ ʚ ʣʠʩʪ MS Excel ʠ ʜʘʣʝʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘ-

ʙʦʪʘʥ ʩʨʝʜʩʪʚʘʤʠ MS Excel, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʦʙʱʠʡ ʚʝʩ ʩʳ-

ʨʴ,̫ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʝʛʦ ʪʠʧʘʤ. 

  

"ɺʠʜ" 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʜʚʘ ʨʝʞʠʤʘ ʧʨʦʩʤʦʪʨʘ: ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ("ɺʠʜ/ʊʘʙʣʠʮʘ", 

ʨʠʩ. 3.9) ʠʣʠ ʚ ʚʠʜʝ ʤʦʟʘʠʢʠ ("ɺʠʜ/ʄʦʟʘʠʢʘ", ʨʠʩ. 3.10). ɺ ʨʝʞʠʤʝ 

"ɺʠʜ/ʄʦʟʘʠʢʘ" ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣʦʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʢʪʠʯʝʩʢʦʤʫ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʩʠʣʦʩʦʚ  ʚ ʵʣʝʚʘʪʦʨʝ, ʢʦʪʦʨʦʝ ʟʘʜʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝ 

"ɻʝʦʤʝʪʨʠʷ" ʬʘʡʣʘ config.exe. 

ʈʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʝʪ ʩʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʥʘʞʠʤʘʷ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʦʣʙʝʮ. ɺʪʦʨʦʝ ʥʘʞʘʪʠʝ ʚʳʧʦʣ-

ʥʷʝʪ ʩʦʨʪʠʨʦʚʢʫ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  



 3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
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ʇʦʚʪʦʨʥʦʝ ʥʘʞʘʪʠʝ ʧʫʥʢʪʘ ʤʝʥʶ "ɺʠʜ/ʊʘʙʣʠʮʘ" ʧʦʢʘʟʳʚʘʝʪ ʜʘʥʥʳʝ ʧʦ ʩʠʣʦ-

ʩʘʤ ʙʝʟ ʩʦʨʪʠʨʦʚʢʠ, ʚ ʪʦʡ ʦʯʝʨʝʜʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʫʢʘʟʘʥʳ ʚ ʩʝʢʮʠʠ 

"ɻʝʦʤʝʪʨʠʷ" ʬʘʡʣʘ config.exe. 

ɺ ʨʝʞʠʤʝ "ɺʠʜ/ʄʦʟʘʠʢʘ" ʜʣʷ ʣʫʯʰʝʛʦ ʧʨʦʩʤʦʪʨʘ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ 

ʨʘʩʪʷʥʫʪʴ ʤʳʰʢʦʡ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʝʪʩʷ ʰʠʨʠʥʘ ʩʪʦʣʙʮʦʚ. 

"ʀʟʤʝʨʝʥʠʷ" 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ "ɺʠʜ/ʊʘʙʣʠʮʘ" 

ʦʪʤʝʪʠʪʴ ʛʘʣʦʯʢʘʤʠ ʪʝ ʩʠʣʦʩʳ, ʚ ʢʦʪʦʨʳʭ ʥʫʞʥʳ ʠʟʤʝʨʠʪʴ ʫʨʦʚʝʥʴ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʆʪʤʝʪʠʪʴ ʤʦʞʥʦ, ʥʘʞʠʤʘʷ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʢʠ ʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʢʚʘʜʨʘʪʳ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ. ɺʪʦʨʦʝ ʥʘʞʘʪʠʝ ʩʥʠʤʘʝʪ ʚʳʜʝʣʝ-

ʥʠʝ. 

 

 

ʈʠʩ. 3.10. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʤʦʟʘʠʢʠ 

 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʠʣʦʩʦʚ ʦʜʥʠʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʤʳʰʢʠ, ʝʩʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ "Shift" ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʘ ʤʳʰʢʦʡ ʥʘʞʠʤʘʪʴ 

ʥʝ ʥʘ ʢʚʘʜʨʘʪʠʢʠ, ʘ ʥʘ ʩʪʨʦʢʠ ʩʧʨʘʚʘ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʚʘʜʨʘʪʠʢʘ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʨʝʙʫʝʤʳʝ ʩʠʣʦʩʳ ʧʦʤʝʯʝʥʳ, ʤʦʞʥʦ ʥʘʯʘʪʴ ʠʟʤʝʨʝʥʠʷ. ʜʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʞʘʪʴ ʧʫʥʢʪ ʤʝʥʶ "ʀʟʤʝʨʝʥʠʷ/ʅʘʯʘʪʴ". ʀʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʚ 

ʣʶʙʦʡ ʤʦʤʝʥʪ ʦʩʪʘʥʦʚʠʪʴ, ʥʘʞʘʚ ʢʥʦʧʢʫ "ʀʟʤʝʨʝʥʠʷ/ʆʩʪʘʥʦʚʠʪʴ". 

ʇʝʨʝʜ ʠʟʤʝʨʝʥʠʝʤ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʘʰʠʚʘʝʪ ʜʘʪʯʠʢʠ ʙʣʦʢʠʨʦʚ-

ʢʠ ʠʟʤʝʨʝʥʠʡ ʥʘ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʘ. ɹʣʦʢʠʨʦʚʘʥʥʳʝ ʩʠʣʦʩʳ ʦʪʤʝʯʘʶʪʩʷ 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚ ʨʝʞʠʤʝ "ʊʘʙʣʠʮʘ". ʆʧʨʦʩʠʪʴ ʧʦʚʪʦʨʥʦ ʙʣʦʢʠʨʦʚʘʥʥʳʝ ʩʠ-
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ʣʦʩʳ ʤʦʞʥʦ, ʝʩʣʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ "ʀʟʤʝʨʝʥʠʷ/ʆʧʨʦʩʠʪʴ ʜʘʪʯʠʢʠ ʙʣʦ-

ʢʠʨʦʚʢʠ".  

ɽʩʣʠ ʜʘʪʯʠʢ ʟʘʙʣʦʢʠʨʦʚʘʥ, ʥʦ ʦʧʝʨʘʪʦʨ ʪʦʯʥʦ ʟʥʘʝʪ, ʯʪʦ ʚ ʩʠʣʦʩ ʟʘʛʨʫʟʢʘ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ, ʪʦ ʙʣʦʢʠʨʦʚʢʫ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʚʨʝʤʝʥʥʦ ʩʥʷʪʴ (ʥʘ ʚʨʝʤʷ ʦʜ-

ʥʦʛʦ ʠʟʤʝʨʝʥʠʷ) ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ "ʀʟʤʝʨʝʥʠʷ/ʉʥʷʪʴ ʙʣʦʢʠʨʦʚʢʫ". 

 

"ʈʝʜʘʢʪʠʨʦʚʘʪʴ" 

ʌʘʡʣ config.xml ̫ ʚʣʷʝʪʩʷ ʪʝʢʩʪʦʚʳʤ ʠ ʝʛʦ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʣʶʙʳʤ ʪʝʢ-

ʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ, ʥʘʧʨʠʤʝʨ, "ɹʣʦʢʥʦʪ" ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ ʧʦʩʪʘʚʢʠ MS 

Windows. ʆʩʦʙʝʥʥʦʩʪʴ ʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʠʤʝʶʪ XML ʬʦʨʤʘʪ, ʢʦʪʦʨʳʡ ʫʜʦʙ-

ʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚ ʚʝʙ-ʙʨʘʫʟʝʨʝ, ʥʘʧʨʠʤʝʨ, InternetExplorer. ʆʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ ʤʦʞʥʦ ʩʚʦʨʘʯʠʚʘʪʴ, ʥʘʞʠʤʘʷ ʥʘ ʟʥʘʯʦʢ "-" ʩʣʝʚʘ ʦʪ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶɦ ʝʛʦ ʪʝʢʩʪʘ.  

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʵʪʦʪ ʬʘʡʣ ʚ ʙʝʩʧʣʘʪʥʦʤ XML ʨʝʜʘʢʪʦʨʝ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, XmlPad 

(http://www.wmhelp.com). 

ʌʘʡʣ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʦʚ ʤʝʥʶ "ʈʝʜʘʢʪʠʨʦʚʘʪʴ/ʌʘʡʣ ʢʦʥʬʠ-

ʛʫʨʘʮʠʠ", ʝʩʣʠ Internet Explorer ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʘʧʢʝ ʧʦ ʫʤʦʣʯʘʥʠʶ: 

C:\Program Files\Internet Explorer\iexplore.exe. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʠʧʘ ʢʫʣʴʪʫʨʳ ʚ ʩʠʣʦʩʝ ʤʦʞʥʦ ʧʫʪʝʤ ʜʚʦʡʥʦʛʦ ʱʝʣʯʢʘ ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʘʟʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʝʛʦ ʩʠʣʦʩʘ (ʨʠʩ. 3.11). 

 

ʈʠʩ. 3.11. ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʠʧʘ ʩʦʜʝʨʞʠʤʦʛʦ ʚ ʩʠʣʦʩʝ 

 

http://www.wmhelp.com/
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"ʅʘʩʪʨʦʡʢʠ" 

ʇʫʥʢʪ ʤʝʥʶ "ʅʘʩʪʨʦʡʢʠ/ʅʘʩʪʨʦʡʢʘ ʧʦʨʪʘ"  ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʠʤʷ ʧʦʨʪʘ 

ʠʟ ʩʧʠʩʢʘ ʜʦʩʪʫʧʥʳʭ, ʘ ʪʘʢʞʝ ʪʘʡʤ-ʘʫʪ ʧʦʨʪʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ 400 ʩʝʢ). ʊʘʡʤ-

ʘʫʪ - ʵʪʦ ʚʨʝʤʷ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʝʩʣʠ 

ʜʘʥʥʳʝ ʠʟ ʧʦʨʪʘ ʥʝ ʧʦʩʪʫʧʠʣʠ. 

ʇʫʥʢʪ ʤʝʥʶ "ʅʘʩʪʨʦʡʢʠ/ʂʦʥʬʠʛʫʨʘʮʠʷ" ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤʠ 

ʧʫʥʢʪʳ ʤʝʥʶ, ʢʦʪʦʨʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝ ʘʢʪʠʚʥʳ (ʠʤʝʶ ʩʝʨʳʡ ʮʚʝʪ). ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʣʦʛʠʥ - admin, ʧʘ-

ʨʦʣʴ - ʪʦʞʝ admin. ʇʦʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʝʛʦ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ 

ʩʚʦʡ ʧʘʨʦʣʴ. ɿʘʤʝʥʘ ʧʘʨʦʣʷ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʧʫʥʢʪʝ ʤʝʥʶ "ʅʘʩʪʨʦʡ-

ʢʠ/ʀʟʤʝʥʠʪʴ ʧʘʨʦʣʴ".  

ʇʦʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʧʫʥʢʪʳ ʤʝʥʶ "  

/ʂʦʥʬʠʛʫʨʘʮʠʷ/ʉʦʟʜʘʪʴ ʧʫʩʪʦʡ config.xml, "  /ʂʦʥʬʠʛʫʨʘʮʠʷ/ʉʦʟʜʘʪʴ 

ʧʫʩʪʦʡ grad.xml, "/ʂʦʥʬʠʛʫʨʘʮʠʷ/ʉʦʟʜʘʪʴ ʧʫʩʪʦʡ log.xml, "  

/ʂʦʥʬʠʛʫʨʘʮʠʷ/ʇʨʦʚʝʨʠʪʴ ʥʦʤʝʨʘ ʩʠʣʦʩʦʚ,  

/ʂʦʥʬʠʛʫʨʘʮʠʷ/ʈʝʜʘʢʪʠʨʦʚʘʪʴ config.xml, /ʂʦʥʬʠʛʫʨʘʮʠʷ/ʉʦʟʜʘʪʴ ʰʘʙ-

ʣʦʥ blocking.xml. 

ʕʪʠ ʧʫʥʢʪʳ ʤʝʥʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʝ ʩʠʩʪʝʤʳ ʠ ʥʝ 

ʜʦʣʞʥʳ ʠʟʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʨʘʙʦʪʳ. ʅʘʟʥʘʯʝʥʠʝ ʧʫʥʢʪʦʚ ʷʩʥʦ ʠʟ ʠʭ ʥʘ-

ʟʚʘʥʠʷ. ʆʯʝʨʝʜʥʦʩʪʴ ʧʦʢʘʟʘ ʢʦʨʧʫʩʦʚ ʵʣʝʚʘʪʦʨʘ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʯʝʨʝʜʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʦʤʝʨʦʚ ʢʦʨʧʫʩʦʚ ʚ ʩʝʢʮʠʠ "ɻʝʦ-

ʤʝʪʨʠʷ". ʊʘʤ ʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʤʷ ʢʦʨʧʫʩʘ,  ʟʘʜʘʥʥʦʝ ʚ ʘʪʨʠʙʫʪʝ "ʀʤʷ" ʫʟʣʘ 

"ʂʦʨʧʫʩ". 

ʇʫʥʢʪ "ʅʘʩʪʨʦʡʢʠ/ʂʦʥʬʠʛʫʨʘʮʠʷ/ʇʨʦʚʝʨʠʪʴ ʥʦʤʝʨʘ ʩʠʣʦʩʦʚ ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʠʪʴ, ʥʝʪ ʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʜʠʥʘʢʦʚʳʭ ʠʤʝʥ ʚ ʩʠʣʦʩʘʭ ʠ 

ʥʝʪ ʣʠ ʨʘʟʣʠʯʠʷ ʚ ʠʤʝʥʘʭ (ʥʦʤʝʨʘʭ) ʩʠʣʦʩʦʚ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ. 

ʇʫʥʢʪ ʤʝʥʶ "ʄʝʪʨʦʣʦʛʠʷ" ʪʘʢʞʝ ʦʪʢʨʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣ ̫ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʜ ʧʦ-

ʚʝʨʢʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʚʚʦʜʘ ʧʘʨʦʣʷ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʧʦʜʧʫʥʢʪʳ   

"ʄʝʪʨʦʣʦʛʠʷ/ɻʨʘʜʫʠʨʦʚʢʘ" ʠ "ʄʝʪʨʦʣʦʛʠʷ/ɿʘʧʠʩʘʪʴ CRC32 ʚ ʬʘʡʣ".  

ʆʢʥʦ "ɻʨʘʜʫʠʨʦʚʢʘ" ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.12. 

 

ʈʠʩ. 3.12. ʆʢʥʦ ʛʨʘʜʫʠʨʦʚʢʠ ʢʘʥʘʣʦʚ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ 
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ɼʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʢʘʥʘʣʦʚ ʚʳʙʠʨʘʶʪ ʜʚʝ ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪ ʠʟʤʝ-

ʨʝʥʠʷ ʩʠʩʪʝʤʦʡ "ɻʨʝʡʥ" ʠ ʵʪʘʣʦʥʥʳʤ ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, ʦʙʳʯ-

ʥʦʡ ʨʫʣʝʪʢʦʡ ʠʣʠ ʣʘʟʝʨʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ). ʇʦʣʫʯʝʥʥʳʝ ʵʪʘʣʦʥʥʳʝ ʠʟʤʝʨʝ-

ʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ "ɻʨʝʡʥ" ʟʘʥʦʩʷʪʩʷ ʚ ʬʘʡʣ 

gradCoeffs.xml ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʦʡ "ɻʨʝʡʥ" ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʧʝʨʝʩʯʝ-

ʪʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʚ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ, ʦʪʦʙʨʘ-

ʞʘʝʤʳʡ ʧʨʦʛʨʘʤʤʦʡ GrainMeter.  

ɺ ʬʘʡʣʝ grad.xml ʫʢʘʟʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ "ɻʣʫʙʠʥʘ". ʕʪʦ ʛʣʫʙʠʥʘ ʩʠʣʦʩʘ, ʢʦ-

ʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʜʥʘ ʩʠʣʦʩʘ ʜʦ ʫʨʦʚʥʷ ʧʨʦ-

ʜʫʢʪʘ ʧʦ ʠʟʤʝʨʝʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ʧʦʪʦʣʢʘ ʩʠʣʦʩʘ ʜʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʘ. 

ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʩ ʧʘʨʘʤʝʪʨʦʤ " ʇʨʝʜʝʣʴʥʘʷɻʣʫʙʠʥʘ" ʠʟ 

ʬʘʡʣʘ ini.xml, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʝʜʝʣʴʥʫʶ ʛʣʫʙʠʥʫ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʢʦʪʦʨʦʡ ʛʨʫʟ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʝʩʣʠ ʩʠʣʦʩ ʧʫʩʪ. 

ɼʣʷ ʛʨʘʜʫʠʨʦʚʢʠ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʚʚʦʜʷʪ ʠʤʷ ʩʠʣʦʩʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʘʜʫʠʨʦʚʢʘ, ʚ ʦʢʥʦ "ʀʤʷ 

ʩʠʣʦʩʘ" (ʨʠʩ. 3.12); 

¶ ʥʘʞʠʤʘʶʪ ʢʥʦʧʢʫ "ʆʙʥʫʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ", ʧʦʩʣʝ ʯʝʛʦ ʚ ʬʘʡʣ 
gradCoeffs.xml ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʛʨʘʜʫʠʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʛʨʘʜʫʠʨʦʚʦʯʥʘʷ ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʠ 

(0,0) ʠ (1,1), ʪ.ʝ. ʥʝ ʚʥʦʩʠʪ ʧʦʧʨʘʚʢʫ ʚ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʡ. ɺ ʵʪʦʤ 

ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʦʪʢʨʳʚ ʬʘʡʣ gradCoeffs.xml ʣʶʙʳʤ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ; 

¶ ʧʝʨʚʫʶ ʛʨʘʜʫʠʨʦʚʦʯʥʫʶ ʪʦʯʢʫ (ʍ1ʵʪʘʣʦʥ, ʍ1ɻʨʝʡʥ ʥʘ ʨʠʩ. 3.12) ʚʳʙʠ-

ʨʘʶʪ ʫ ʧʦʪʦʣʢʘ ʩʠʣʦʩʘ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʠʣʦʩ ʦʧʫʩʢʘʶʪ ʥʘ ʰʪʦʢʝ ʤʝʪʘʣʣʠ-

ʯʝʩʢʫʶ ʧʣʦʱʘʜʢʫ (ʛʨʘʜʫʠʨʦʚʦʯʥʫʶ ʧʣʦʱʘʜʢʫ), ʥʘ ʢʦʪʦʨʫʶ ʤʦʞʝʪ 

ʦʧʫʩʪʠʪʴʩʷ ʠʟʤʝʨʠʪʝʣʥɹʳʡ ʛʨʫʟ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ; 

¶ ʚr ʧʦʣʥʷʶʪ ʠʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩʠʩʪʝʤʦʡ "ɻʨʝʡʥ" ʜʦ ʛʨʘʜʫʠʨʦʚʦʯ-

ʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʟʘʥʦʩʷʪ ʝʛʦ ʚ ʧʦʣʝ ʍ1ɻʨʝʡʥ ʥʘ ʨʠʩ. 3.12. ɿʘʪʝʤ ʠʟʤʝʨʷ-

ʶʪ ʵʪʦ ʞʝ ʨʘʩʩʪʦʷʥʠʝ (ʦʪʩʯʠʪʳʚʘʝʤʦʝ ʦʪ ʜʥʘ ʩʠʣʦʩʘ!) ʩ ʧʦʤʦʱʴʶ ʵʪʘ-

ʣʦʥʥʦʡ ʨʫʣʝʪʢʠ ʠʣʠ ʣʘʟʝʨʥʦʛʦ ʫʨʦʚʥʝʤʝʨʘ; 

¶ ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʜʝʣʘʶʪ ʜʣʷ ʚʪʦʨʦʡ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʪʦʯʢʠ, ʚ ʢʘ-

ʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʦ ʜʥʦ ʧʫʩʪʦʛʦ ʩʠʣʦʩʘ ʠʣʠ ʫʨʦʚʝʥʴ 

ʟʘʧʦʣʥʝʥʠʷ ʩʠʣʦʩʘ ʚ ʤʦʤʝʥʪ ʛʨʘʜʫʠʨʦʚʢʠ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʵʪʦʪ 

ʫʨʦʚʝʥʴ ʙʳʣ ʥʠʞʝ ʩʝʨʝʜʠʥʳ ʩʠʣʦʩʘ; 

¶ ʥʘʞʠʤʘʶʪ ʢʥʦʧʢʫ "ɺʳʯʠʩʣʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ", ʧʦʩʣʝ ʯʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʠʟ-

ʤʝʨʝʥʠʡ ʟʘʥʦʩʷʪʩʷ ʚ ʛʨʘʜʫʠʨʦʚʦʯʥʳʡ ʬʘʡʣ gradCoeffs.xml; 

¶ ʜʝʣʘʶʪ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʛʨʘʜʫʠʨʦʚʢʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʧʨʦʙʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʵʪʘʣʦʥʥʳʤ ʩʨʝʜ-

ʩʪʚʦʤ ʠʟʤʝʨʝʥʠʡ; 

¶ ʘʥʘʣʦʛʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʜʝʣʘʶʪ ʜʣʷ ʜʨʫʛʠʭ ʩʠʣʦʩʦʚ; 
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¶ ʥʘʞʠʤʘʶʪ ʢʥʦʧʢʫ "ɿʘʢʨʳʪʴ", ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʦʝ 
ʦʩʪʘʚʘʣʦʩʴ ʦʪʢʨʳʪʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʧʨʦʮʝʜʫʨʳ ʛʨʘʜʫʠʨʦʚʢʠ. 

 

ɻʨʘʜʫʠʨʦʚʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʣʘʪʴ ʚʜʚʦʝʤ: ʦʜʠʥ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʚʦʟʣʝ 

ʠʟʤʝʨʠʪʝʣʷ, ʚʪʦʨʦʡ - ʚʦʟʣʝ ʢʦʤʧʴʶʪʝʨʘ. ʉʚʷʟʴ - ʧʦ ʩʦʪʦʚʦʤʫ ʪʝʣʝʬʦʥʫ ʠʣʠ 

ʨʘʮʠʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʧʦʩʣʝ ʛʨʘʜʫʠʨʦʚʢʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦʚʝʨʢʫ ʩʠʩʪʝʤʳ (ʩʤ. ʧ. 6).  

ʇʫʥʢʪ ʤʝʥʶ "ʄʝʪʨʦʣʦʛʠʷ/ɿʘʧʠʩʘʪʴ CRC32 ʚ ʬʘʣ" ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴ 

ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ CRC32 ʚ ʢʦʥʝʮ ʬʘʡʣʘ ʜʘʥʥʳʭ data.xml ʠʣʠ ʛʨʘʜʫʠʨʦʚʦʯ-

ʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ grad.xml. ʇʨʦʛʨʘʤʤʘ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʚʝʨʷʝʪ 

ʢʦʥʪʨʦʣʴʥʫʶ ʩʫʤʤʫ ʬʘʡʣʘ ʠ ʚʳʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʝʩʣʠ ʦʥʘ ʠʟʤʝʥʠ-

ʣʘʩʴ. 

 

"ʆ ʧʨʦʛʨʘʤʤʝ" 

ʕʪʦʪ ʧʫʥʢʪ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ (ʥʘʟʚʘʥʠʝ, ʚʝʨʩʠʶ), ʘ ʪʘʢʞʝ ʢʦ-

ʦʨʜʠʥʘʪʳ ʨʘʟʨʘʙʦʪʯʠʢʘ. ɿʜʝʩʴ ʞʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʫʥʢʪʦʤ "ʆ ʧʨʦ-

ʛʨʘʤʤʝ/ɺʳʯʠʩʣʠʪʴ CRC32" ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʤʝʪʨʦʣʦʛʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʬʘʡʣʦʚ ʧʨʦʛʨʘʤʤʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʬʘʡ-

ʣʦʚ grad.xml ʠ data.xml ʥʝ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩʦ ʟʥʘʯʝʥʠʝʤ, ʟʘʧʠʩʘʥʥʳʤ ʚʥʫʪʨʠ 

ʬʘʡʣʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʷʷ ʚʳʯʠʩʣʷʝʪʩʷ ʜʣʷ ʬʘʡʣʘ, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʩʪʨʦʢʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ.  

ʇʫʥʢʪ "ʆ ʧʨʦʛʨʘʤʤʝ/ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ" ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ 

ʜʘʥʥʳʝ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʇʆ. 

 

"ʇʦʤʦʱʴ" 

ʕʪʦʪ ʧʫʥʢʪ ʤʝʥʶ ʦʪʢʨʳʚʘʝʪ pdf-ʬʘʡʣ, ʢʦʪʦʨʳʡ ɺʳ ʩʝʡʯʘʩ ʯʠʪʘʝʪʝ.   

 ʅʘʟʥʘʯʝʥʠʝ ʬʘʡʣʦʚ ʩʠʩʪʝʤʳ 

ɺ ʨʘʙʦʯʝʡ ʜʠʨʝʢʪʦʨʠʠ ʧʨʦʛʨʘʤʤʳ ʥʘʭʦʜʠʪʩʷ ʨʷʜ ʬʘʡʣʦʚ, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ 

ʦʧʠʩʘʥʘ ʥʠʞʝ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʧʦʥʷʪʠʷ "ʀʤʷ ʩʠʣʦʩʘ", "ʅʦʤʝʨ ʩʠ-

ʣʦʩʘ" ʠ "ɸʜʨʝʩ ʩʠʣʦʩʘ". "ʀʤʷ ʩʠʣʦʩʘ" - ʵʪʦ ʝʛʦ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʝ ʦʙʦʟʥʘʯʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ. "ʅʦʤʝʨ ʩʠʣʦʩʘ" - ʵʪʦ ʠʤʷ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʫʜʘʣʝʥʳ ʙʫʢʚʳ. ɸʜʨʝʩ ʩʠʣʦʩʘ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʠʩʪʝʤʥʳʤʠ ʠʥʪʝʛʨʘ-

ʪʦʨʘʤʠ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʠ ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ ʠʟ ʜʠʘʧʘ-

ʟʦʥʘ 1...4096. 

ʌʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʝʤ xml ʠʤʝʶʪ ʩʪʘʥʜʘʨʪʥʳʡ XML ʬʦʨʤʘʪ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʦʩʤʦʪʨʝʥʳ ʣʶʙʳʤ ʪʝʢʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ, ʘ ʪʘʢʞʝ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ. 
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ʌʘʡʣ "config.xml"  

ɺ ʨʘʟʜʝʣʝ "ɻʝʦʤʝʪʨʠʷ" ʵʪʦʛʦ ʬʘʡʣʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʥʦʤʝʨʘ ʩʠʣʦʩʦʚ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʥʦʤʝʨʘʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʵʣʝʚʘʪʦʨ. ʀʟ 

ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʧʨʦʛʨʘʤʤʘ ʙʝʨʝʪ ʦʯʝʨʝʜʥʦʩʪʴ ʩʠʣʦʩʦʚ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʵʢ-

ʨʘʥʝ (ʜʦ ʩʦʨʪʠʨʦʚʢʠ), ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʜʝʣʘ "ʉʚʦʡʩʪʚʘ" ʬʘʡʣʘ 

config.xml ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʘʡʣʘ ʜʘʥʥʳʭ data.xml. 

ɺ ʩʝʢʮʠʠ "ʉʚʦʡʩʪʚʘ" ʚʦ ʚʨʝʤʷ ʧʫʩʢʦʥʘʣʘʜʢʠ ʩʠʩʪʝʤʳ ʥʘʣʘʜʯʠʢ ʜʦʣʞʝʥ ʫʢʘ-

ʟʘʪʴ ʩʝʪʝʚʳʝ ʘʜʨʝʩʘ ʠʟʤʝʨʠʪʝʣʝʡ ʫʨʦʚʥʷ ʜʣʷ ʢʘʞʜʦʛʦ ʥʦʤʝʨʘ ʩʠʣʦʩʘ. ʊʠʧ 

ʢʫʣʴʪʫʨʳ ʤʦʞʥʦ ʟʘʥʦʩʠʪʴ ʢʘʢ ʚ ʬʘʡʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʯʝʨʝʟ ʬʦʨʤʫ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ GrainMeter. 

ʇʨʠʤʝʨ ʟʘʧʠʩʠ ʩʪʨʦʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ: <ȷɎɑɔɗ ȳɔɒɋɖ=" 205 "  ȦɊɖɋɗ=" 3 "  Ȱəɑɢɘə-

ɖɆ=" Ⱦɖɔɘɡ" />.  

ʉʝʢʮʠʷ "ʇʣʦʪʥʦʩʪʴ" ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʘ ʢʘʢ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝ-

ʜʘʢʪʦʨʝ, ʪʘʢ ʠ ʪʘʢ ʠ ʯʝʨʝʟ ʬʦʨʤʫ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ GrainMeter. 

ʉʝʢʮʠʷ "ʇʣʦʱʘʜʴ" ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʲʝʤʘ ʩʠʣʦʩʘ ʠ ʧʝʨʝʩʯʝʪʘ ʫʨʦʚ-

ʥʷ ʚ ʚʝʩ. 

ɺʩʝ ʬʘʡʣʳ, ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ, ʩʦʩʪʘʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʬʘʡʣʝ config.xml. ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʪʠʭ ʬʘʡʣʦʚ ʚʨʫʯʥʫʶ, ʪʦ ʧʦʩʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʞʝʣʘ-

ʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʬʘʡʣʫ config.xml. ʕʪʦ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ "ʅʘʩʪʨʦʡʢʠ/ʂʦʥʬʠʛʫʨʘʮʠʷ/ʇʨʦʚʝʨʠʴ ʥʦʤʝʨʘ 

ʩʠʣʦʩʦʚ". 

ʌʘʡʣ "data.xml"  

ʌʘʡʣ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ "data.xml" ʬʦʨʤʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʣʝ 

ʥʘʞʘʪʠʷ ʧʫʥʢʪʘ ʤʝʥʶ "ʌʘʡʣ/ʅʦʚʳʡ". ɺ ʥʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʦʩʷʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚ ʦʪʜʝʣʴʥʦ-

ʩʪʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟʤʝʨʝʥʠʡ ʩʪʘʨʳʝ ʜʘʥʥʳʝ ʥʝ ʫʥʠʯʪʦʞʘʶʪ-

ʩʷ, ʥʦʚʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʳʰʝ ʩʪʘʨʳʭ ʩ ʥʦʚʦʡ ʜʘʪʦʡ. ɺ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ 

GrainMeter ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʩʘʤʳʝ ʩʚʝʞʠʝ ʜʘʥʥʳʝ. ʉʪʘʨʳʝ ʜʘʥʥʳʝ ʤʦʞ-

ʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦɦ ʴʶ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʠʣʠ ʚʝʙ-ʙʨʘʫʟʝʨʘ. 

ʇʨʦʛʨʘʤʤʘ GrainMeter ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʩʤʦʪʨ ʩʪʘʨʳʭ ʜʘʥʥʳʭ.  

ʌʘʡʣ "ini .xml"  

ʕʪʦ ʩʣʫʞʝʙʥʳʡ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ xml. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʦʪʢʨʳʪʳʭ ʬʘʡʣʦʚ. ʇʫʪʴ ʢ ʬʘʡʣʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʳ-

ʚʘʝʪʩʷ ʧʨʠ ʦʪʢʨʪrʠʠ ʧʨʦʛʨʘʤʤʳ.  

ɺ ʵʪʦʤ ʬʘʡʣʝ ʧʨʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʢʘʟʳʚʘʶʪ ʛʣʫʙʠʥʫ ʩʠʣʦʩʘ, 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʦʡ ʩʠʣʦʩ ʩʯʠʪʘʝʪʩʷ ʧʫʩʪʳʤ, ʧʫʪʴ ʢ ʚʝʙ-ʙʨʘʫʟʝʨʫ ʠ ʠʤʷ 

ʝʛʦ exe-ʬʘʡʣʘ, ʘ ʪʘʢʞʝ ʪʠʧ ʢʦʥʮʝʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ ʠʟʤʝʨʝ-

ʥʠʡ ʫʨʦʚʥʷ: ʩ ʥʦʨʤʘʣʴʥʦ ʟʘʤʢʥʫʪʳʤʠ ʠʣʠ ʥʦʨʤʘʣʴʥʦ ʨʘʟʦʤʢʥʫʪʳʤʠ ʢʦʥʪʘʢ-

ʪʘʤʠ. 
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ɺ ʧʦʣʝ "<ʇʦʩʣʝʜʥʝʝʀʤʷ>" ʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʳʚʘʝʪ ʠʤʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʦʪʢʘ-

ʣʠʙʨʦʚʘʥʥʳʭ ʩʠʣʦʩʦʚ. ʇʨʠ ʥʘʯʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʩʠʩʪʝʤʳ ʵʪʦ ʠʤʷ ʥʫʞʥʦ ʟʘ-

ʜʘʪʴ ʚʨʫʯʥʫʶ ʠʟ ʜʠʘʧʘʟʦʥʘ ʠʤʝʥ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʣʦʩʦʚ. 

ʌʘʡʣ "log.xml"  

ɺ ʵʪʦʪ ʬʘʡʣ ʩʠʩʪʝʤʘ ʟʘʧʠʩʳʚʘʝʪ ʩʚʝʜʝʥʠʷ ʦ ʜʝʡʩʪʚʠʷʭ ʦʧʝʨʘʪʦʨ ʠ ʦʰʠʙʢʘʭ.  

ʌʘʡʣ "gradCoeffs.xml"  

ɺ ʵʪʦʪ ʬʘʡʣ ʟʘʧʠʩʳʚʘʶʪʩʷ ʛʨʘʜʫʠʨʦʚʦʯʥʳʝ (ʢʘʣʠʙʨʦʚʦʯʥʳʝ) ʢʦʬʬʠʮʠʝʥʪʳ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʛʨʘʜʫʠʨʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʥʢʪʘ 

ʤʝʥʶ "ʄʝʪʨʦʣʦʛʠʷ/ɻʨʘʜʫʠʨʦʚʢʘ". ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʝʨʢʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʵʪʦʪ ʬʘʡʣ ʥʝʣʴʟʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʚʳʜʘʩʪ ʩʦʦʙʱʝʥʠʝ, ʯʪʦ 

ʬʘʡʣ ʠʟʤʝʥʝʥ ʠ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʦʡ ʧʦʚʝʨʢʠ.  

ʌʘʡʣ " blocking.xml" 

ʕʪʦ ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, ʢʘʢʠʝ ʩʠʣʦʩʳ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʧʨʦʮʝʩ-

ʩʦʤ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʧʨʠ ʦʧʨʦʩʝ ʜʘʪʯʠʢʦʚ ʧʦʣʦ-

ʞʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʘ ʚ ʩʠʣʦʩʘʭ, ʚ ʢʦʪʦʨʳʭ ʚʨʝʤʝʥʥʦ ʥʝ ʨʘʙʦʪʘ-

ʶʪ ʜʘʪʯʠʢʠ ʫʨʦʚʥʷ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʥʠ ʝʱʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠʣʠ ʝʩʣʠ ʚʳʰʣʠ 

ʠʟ ʩʪʨʦʷ. 

 

3.3.4. ʀʥʩʪʘʣʣʷʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɼʣʷ ʠʥʩʪʘʣʣʷʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʯʪʠʪʝ ʬʘʡʣ "ReadMe.txt", 

ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʩʪʘʚʣʷʝʤʦʤ ʢʦʤʧʘʢʪ-ʜʠʩʢʝ, ʠ ʩʣʝʜʫʡʪʝ ʝʛʦ ʫʢʘʟʘʥʠ-

ʷʤ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʵʣʝʚʘʪʦʨʘ ʟʘʜʘʝʪʩʷ ʚ ʬʘʡʣʝ "config.txt". ʇʦʩʣʝ ʝʛʦ ʩʦʟʜʘʥʠʷ 

ʜʨʫʛʠʝ ʬʘʡʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʩʠʩʪʝʤʝ, ʣʫʯʰʝ ʧʦʩʪʨʦʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ 

ʤʝʥʶ "ʅʘʩʪʨʦʡʢʠ/ʂʦʥʬʠʛʫʨʘʮʠʷ". ʆʜʥʘʢʦ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʧʨʦ-

ʛʨʘʤʤʘ ʫʞʝ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʵʪʠʭ ʬʘʡʣʦʚ. ɺʤʝʩʪʦ ʥʠʭ ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ 

ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʘʡʣʳ, ʧʦʩʪʘʚʣʷʝʤʳʝ ʩ ʩʠʩʪʝʤʦʡ ʥʘ ʢʦʤ-

ʧʘʢʪ-ʜʠʩʢʝ.  

 

3.3.5. ʇʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʇʆ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʇʆ ʠʤʝʶʪʩʷ ʩʨʝʜʩʪʚʘ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ.  

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʣʶʙʦʛʦ ʬʘʡʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʛʨʘʤʤʳ, ʤʦʞʝʪ ʙʳʪʴ ʥʘʡ-

ʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ "ʆ ʧʨʦʛʨʘʤʤʝ/ɺʳʯʠʩʣʠʪʴ CRC32". ʇʦʩʣʝ ʚʳ-

ʙʦʨʘ ʵʪʦʛʦ ʧʫʥʢʪʘ ʦʪʢʨʳʚʘʝʪʩʷ ʜʠʘʣʦʛ "ɺʳʙʨʘʪʴ ʬʘʡʣ" ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʚʳʙʠ-

ʨʘʝʪʩʷ ʣʶʙʦʡ ʬʘʡʣ ʠ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ "ʆʂ" ʧʨʦʛʨʘʤʤʘ ʚʳʜʘʝʪ ʟʥʘʯʝʥʠʝ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ.  

ʀʤʷ ʧʨʦʛʨʘʤʤʳ, ʝʝ dll-ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʝʨʩʠʷ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳ-

ʤʠ ʩʨʝʜʩʪʚʘʤʠ Windows, ʥʘʧʨʠʤʝʨ, "ʇʨʦʚʦʜʥʠʢʦʤ". ɼʣʷ ʵʪʦʛʦ ʧʦʩʣʝ ʚʳʙʦʨʘ 
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ʥʫʞʥʦʛʦ ʬʘʡʣʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ "ʉʚʦʡʩʪʚʘ/ɺʝʨʩʠʷ" ʠ 

ʧʨʦʩʤʦʪʨʝʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. 

ɼʣʷ ʬʘʡʣʦʚ (ʘ ʥʝ ʧʨʦʛʨʘʤʤ) ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʤʷ 

ʬʘʡʣʘ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. ɼʣʷ ʬʘʡʣʦʚ ʩʠʩʪʝʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʪʦʣʴʢʦ ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʝ 0. 

ɼʣʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʳ ʩ 

ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʤʝʥʶ "ʆ ʧʨʦʛʨʘʤʤʝ/ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ". 

3.4. ʄʝʨʳ ʧʦ ʟʘʱʠʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʜʘʥʥʳʭ 

ɼʚʠʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ɺ ʧʦʜʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʮʠʬʨʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʤʝʶʱʠʝ ʚʩʪʨʦʝʥʥʳʡ ɸʎʇ ʠ ʚʳ-

ʜʘʁ ʱʠʝ ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ɼʘʪʯʠʢʠ ʛʨʘʜʫʠʨʫʶʪʩʷ ʫ ʠʟʛʦʪʦʚʠʪʝʣʷ 

(Dallas Semiconductor Co.). ʕʪʠ ʜʘʥʥʳʝ ʦʪ ʜʘʪʯʠʢʦʚ ʧʦʩʪʫʧʘʶʪ ʚ ʤʠʢʨʦʢʦʥ-

ʪʨʦʣʣʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʦʣʦʚʢʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʝ ʚʳ-

ʧʦʣʥʷʝʪ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɽʛʦ ʥʘʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙ-

ʩʣʫʞʠʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485, ʪ.ʝ. ʤʠʢʨʦʢʦʥ-

ʪʨʦʣʣʝʨ ʨʘʩʧʦʟʥʘʝʪ ʘʜʨʝʩ ʟʘʧʨʦʩʘ, ʚʳʩʪʘʚʣʷʝʤʳʡ ʚ ʩʝʪʴ ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤ-

ʧʴʶʪʝʨʦʤ, ʠ ʚʳʜʘʝʪ ʜʘʥʥʳʝ ʚ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʟʘʧʨʦʩ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʝʪʴ ʷʚʣʷ-

ʝʪʩʷ ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʟʚʥʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʠʢʘʢ ʥʝ ʩʚʟ̫ʘʥʘ ʩ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʩʝʪʷʤʠ. ɼʘʣʝʝ ʜʘʥʥʳʝ ʧʦ ʩʝʪʠ, ʦʙʱʠʤ  ʜʣʷ ʚʩʝʭ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʭ ʢʘʥʘʣʦʚ ʩʧʦʩʦʙʦʤ, ʧʦʩʪʫʧʘʶʪ ʚ ʢʦʤʧʴʶʪʝʨ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ ʥʘ 

ʞʝʩʪʢʦʤ ʜʠʩʢʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ, ʚ ʦʧʠʩʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦʡ ʯʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦ ʟʘʱʠʪʳ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʞʝ-

ʩʪʢʦʤ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ.  

ɺ ʧʦʜʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʘʥʘʣʦʛʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ ʘʥʘʣʦ-

ʛʦʚʳʝ ʩʠʛʥʘʣʳ ʩ ʪʝʨʤʦʤʝʪʨʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʥʫʪʨʠ ʪʝʨʤʦ-

ʧʦʜʚʝʩʢʠ, ʧʦʩʪʫʧʘʶʪ ʚ ʧʦʢʫʧʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ NL-4RTD ʫʪʚʝʨ-

ʞʜʝʥʥʦʛʦ ʪʠʧʘ, ʩʦʜʝʨʞʘʱʠʡ ɸʎʇ ʠ ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʘʥʘʣʦʛʦʚʦʡ ʬʦʨʤʳ ʚ ʮʠʬʨʦʚʫʶ ʜʣʷ ʝʝ ʧʝʨʝ-

ʜʘʯʠ ʚ ʩʝʪʴ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS-485 ʧʦ ʟʘʧʨʦʩʫ ʢʦʤʧʴʶʪʝʨʘ.  

ɺ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʘ ʟʘ-

ʱʠʪʳ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ. 

ɺ ʧʦʜʩʠʩʪʝʤʝ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʯʠʪʘʝʪ ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ, 

ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ, ʠ ʚʳʜʘʝʪ ʵʪʦ ʯʠʩʣʦ ʚ ʩʝʪʴ ʯʝʨʝʟ ʠʥʪʝʨ-

ʬʝʡʩ RS-485. ʏʠʩʣʦ ʠʤʧʫʣʴʩʦʚ, ʚʳʜʘʚʘʝʤʦʝ ʤʦʜʫʣʝʤ, ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʦʡ 

(ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ) ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʠʩʢʘʟʠʪʴʩʷ 
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ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʢʦʤ-

ʧʴʶʪʝʨʝ. ɺ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʷʚʣʷʶʪʩʷ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʪʁʝʨʝ.  

ʄʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʳʝ ʯʘʩʪʠ: 

¶ ʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʳʚʘʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ Metrology.dll (ʩʤ. ʥʠʞʝ); 

¶ ʧʨʦʛʨʘʤʤʘ NLGrain. 

¶ ʤʠʢʨʦʧʨʦʛʨʘʤʤʘ hotnew_.hex ʜʣʷ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ NL-

XXYY ML-ʕʊ. 

ɺʝʨʩʠʠ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʩʫʤʤʳ ʫʢʘʟʘʥʥʳʭ ʤʦʜʫʣʝʡ ʬʠʢʩʠʨʫʁ ʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʧʳʪʘʥʠʡ ʩ ʮʝʣʴʶ ʫʪʚʝʨʞʜʝʥʠʷ ʪʠʧʘ. 

ʄʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʯʘʩʪʝʡ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʠʭ ʥʘʟʚʘʥʠʶ, ʚʝʨʩʠʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʝ. 

ʆʧʠʩʘʥʠʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ɺ ʩʠʩʪʝʤʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɺʳʧʦʣʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʢʦʨʨʝʢʮʠʷ ʬʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ɺ ʢʘʥʘʣʝ ʩ ʮʠʬʨʦʚʳʤʠ ʠ ʘʥʘʣʦʛʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʘʜʫʠʨʦʚʢʘ. ʇʨʠ ʵʪʦʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

b+a= NT , 

ʛʜʝ T  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʡ; a - ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʛʨʘʜʫʠʨʦʚʦʯʥʳʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ, N  - ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 1=a , 0=b  , b - ʘʜʜʠʪʠʚ-

ʥʘʷ ʧʦʧʨʘʚʢʘ. 

ɺ ʢʘʥʘʣʝ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶɦ ʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʧʝʨʝʩʯʝʪʘ 

ʯʠʩʣʘ ʠʤʧʫʣʴʩʦʚ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʜʣʠʥʫ: 

=L (
ɻʨʝʡʥXɻʨʝʡʥX

ʵʪʘʣʦʥXʵʪʘʣʦʥX

12

12

-

-
)( ɻʨʝʡʥXDnH 1016.0 --p- ) ʵʪʘʣʦʥX1+  , 

ʛʜʝ ɻʪʘʣʦʥX2 , ʵʪʘʣʦʥX1  - ʨʝʟʫʣʴʪʘʪ rʠʟʤʝʨʝʥʠ ̫ʵʪʘʣʦʥʥʳʤ ʤʝʪʨʦʤ ʚ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʪʦʯʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ɻʨʝʡʥX2 , ɻʨʝʡʥX1  - ʨʝʟʫʣʴʪʘ-

ʪʳ ʠʟʤʝʨʝʥʠʷ ʩʠʩʪʝʤʦʡ "ɻʨʝʡʥ" ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʪʦʯʢʝ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ; D  - ʜʠʘʤʝʪʨ ʢʘʪʫʰʢʠ; n  - ʯʠʩʣʦ ʚʠʪʢʦʚ ʢʘʪʫʰʢʠ; 016.0  - ʧʦ-

ʩʪʦʷʥʥʘʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʝʡ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʪʝʤ, ʯʪʦ ʜʣʷ ʩʨʘʙʘʪʳʚʘ-

ʥʠʷ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʛʨʫʟʘ ʜʘʪʯʠʢʠ ʜʦʣʞʥʳ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ 

ʦʢʦʣʦ 0,016 ʤ; H  - ʛʣʫʙʠʥʘ ʩʠʣʦʩʘ. 

ɼʠʘʤʝʪʨ ʢʘʪʫʰʢʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʜʠʘʤʝʪʨʦʤ:  
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n
N

DD
DD

max

minmax
max

-
-= , 

ʛʜʝ maxD  - ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʢʘʪʫʰʢʠ (ʢʦʛʜʘ ʚʩʷ ʥʠʪʴ ʥʘʤʦʪʘʥʘ ʥʘ ʢʘ-

ʪʫʰʢʫ); minD  - ʜʠʘʤʝʪʨ ʢʘʪʫʰʢʠ ʙʝʟ ʢʘʥʘʪʠʢʘ; maxN  - ʯʠʩʣʦ ʚʠʪʢʦʚ ʥʘ ʢʘ-

ʪʫʰʢʝ, ʢʦʛʜʘ ʚʩʷ ʥʠʪʴ ʥʘʤʦʪʘʥʘ; n  - ʪʝʢʫʱʝʝ ʯʠʩʣʦ ʚʠʪʢʦʚ, ʦʪʤʦʪʘʥʥʳʭ ʩ ʢʘ-

ʪʫʰʢʠ (ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ ʢʘʪʫʰʢʘ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʘ). 

ʏʠʩʣʦ ʚʠʪʢʦʚ n  ʤʦʞʝʪ ʙʳʪʴ ʜʨʦʙʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʜʠʥ ʚʠʪʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

200 ʰʘʛʘʤ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ 

ɺ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʬʝʡʩ RS-485 ʠ ʩʝʪʴ ʥʘ ʝʛʦ ʦʩʥʦʚʝ, ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʟʜʝʣʝ 3.3.4. ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʟʘʱʠʱʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʪʦʣʴʢʦ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʥʝ ʩʦʝʜʠʥʝʥʘ ʩ ʜʨʫʛʠʤʠ ʚʥʝʰʥʠ-

ʤʠ ʩʝʪʷʤʠ. 

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʇʆ ʠ ʜʘʥʥʳʭ 

ʉʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʟʘʱʠʪʳ ʇʆ ʠ ʜʘʥʥʳʭ: 

¶ ʟʘʱʠʪʘ ʧʘʨʦʣʝʤ ʜʦʩʪʫʧʘ ʢ ʧʫʥʢʪʘʤ ʤʝʥʶ, ʧʦʟʚʦʣʷʶʱʠʤ ʚʳʧʦʣʥʷʪʴ 

ʛʨʘʜʫʠʨʦʚʢʫ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʟʘ-

ʧʠʩʴ ʚ ʬʘʡʣ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ; 

¶ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʬʘʡʣʦʚ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ 
ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʜʘʥʥʳʭ ʧʨʦʚʝʨʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʢʘʞʜʦʤ ʟʘ-

ʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ ʚʳʜʘʝʪʩʷ ʧʨʝ-

ʜʫʧʨʝʞʜʝʥʠʝ; 

¶ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʢʣʶʯʘʶ-

ʱʘʷ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʬʫʥʢʮʠʠ ʨʘʩʯʝʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ, 

ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʢʦʥʪʨʦʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʬʘʡʣʦʚ ʠ ʰʠʬʨʦʚʘ-

ʥʠʷ ʧʘʨʦʣʝʡ ʚʳʜʝʣʝʥʘ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʳʚʘʝʤʦʡ 

ʙʠʙʣʠʦʪʝʢʠ Metrology.dll, ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʢʦʪʦʨʦʡ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʠ 

ʫʪʚʝʨʞʜʝʥʠʠ ʪʠʧʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʚʝʜʝʪʩʷ ʞʫʨʥʘʣ ʩʦʦʙʱʝʥʠʡ ʩʠʩʪʝʤʳ (log.xml),  ʚ ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʟʘʥʦʩʷʪʩʷ ʚʨʝʤʷ ʩʪʘʨʪʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʩʦʦʙʱʝʥʠʷ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ, ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ, ʩʦʦʙʱʝʥʠʷ ʦ 

ʚʳʧʦʣʥʝʥʠʠ ʛʨʘʜʫʠʨʦʚʢʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʜʘʪʘ ʠ 

ʚʨʝʤʷ; 

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʇʆ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩʨʝʜʩʪʚʘʤʠ ʦʧʝʨʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows, ʧʫʪʝʤ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʬʘʡ-

ʣʘʤ ʠ ʧʘʧʢʘʤ. 

ʆʧʠʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʀʟʤʝʨʝʥʥʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʢʦʤʧʴʶʪʝʨʘ ʠ ʟʘʱʠʱʝʥʳ ʦʪ 

ʠʟʤʝʥʝʥʠʡ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ. ʆʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʪʘʢʠʭ ʢʘʢ "ɹʣʦʢʥʦʪ", 
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InterntExplorer, Microsoft Word ʠ ʜʨ., ʚʢʣʶʯʘʷ ʠ ʧʨʦʛʨʘʤʤʫ GrainMeter. ʇʦ-

ʵʪʦʤʫ ʢʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ GrainMeter.exe ʥʝ ʷʚʣʷʝʪʩʷ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ.  

3.5. ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485 

ʂʦʥʪʨʦʣʣʝʨʳ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ RS-485, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʜʚʫʤ ʧʨʦʚʦʜʘʤ.  

RS-485 ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʩʧʝʮʠʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ 

ʜʣʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʚ ʫʩʣʦʚʠʷʭ ʠʥʜʫʩʪʨʠʘʣʴ-

ʥʦʛʦ ʦʢʨʫʞʝʥʠʷ. ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʝʪʝʡ, ʩʚʷʟʚrʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ RS-485 ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1,2 

ʢʤ (ʨʝʧʠʪʝʨʳ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ).  ʃʠʥʠʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ 

ʚ ʩʪʘʥʜʘʨʪʝ RS-485 ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ, ʩʠʤʤʝʪʨʠʯʥʦʡ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ "ʟʝʤʣʠ". ʆʜʠʥ ʩʝʛʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦ 32 ʫʩʪ-

ʨʦʡʩʪʚ. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʧʦ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ, ʠʥʠʮʠʠʨʫʝʤʦʡ 

ʦʜʥʠʤ ʚʝʜʫʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʬʠʩʥʳʡ ʠʣʠ 

ʧʨʦʤʳʣhʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ.  

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

ʥʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ ʣʶʙʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʚʩʝʡ ʩʝʪʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ "ʛʦʨʷʯʫʶ" ʟʘʤʝʥʫ ʥʝʠʩʧʨʘʚʥʳʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ. 

ʋʧʨʘʚʣʷʶʱʠʡ ʢʦʤʧʴʶʪʝʨ, ʠʤʝʶʱʠʡ ʧʦʨʪ RS-485, ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʂʦʤʧʴʶʪʝʨ ʩ ʧʦʨʪʦʤ RS-232 ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝʨʝʟ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ RS-232 ʚ RS-485.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʨʘʥʠʨʦʚʘʥʥʫʶ ʚʠʪʫʶ 

ʧʘʨʫ ʧʨʦʚʦʜʦʚ. ʊʝʨʤʦʧʦʜʚʝʩʢʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʢʣʝʤʤ 

DATA+ ʠ DATA-.  

ʃʶʙʳʝ ʨʘʟʨʳʚʳ ʟʘʚʠʩʠʤʦʩʪʠ ʠʤʧʝʜʘʥʩʘ ʣʠʥʠʠ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠ-

ʥʘʪʳ ʚʳʟʳʚʘʶʪ ʦʪʨʘʞʝʥʠʷ ʠ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʦʚ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʪʨʘʞʝ-

ʥʠʡ ʥʘ ʢʦʥʮʘʭ ʣʠʥʠʠ, ʢ ʥʠʤ ʧʦʜʢʣʶʯʘʶʪ ʩʦʛʣʘʩʫʶʱʠʝ ʨʝʟʠʩʪʦʨʳ (ʨʠʩ. 3.13). 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʨʝʟʠʩʪʦʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʚʦʣʥʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ 

ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ɽʩʣʠ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʤʥʦʛʦ ʧʨʠʝʤ-

ʥʠʢʦʚ ʩʠʛʥʘʣʘ, ʪʦ ʧʨʠ ʚʳʙʦʨʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʛʣʘʩʫʶʱʝʛʦ ʨʝʟʠʩʪʦʨʘ ʥʘʜʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʭʦʜʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʝʤʥʠʢʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʩʦʝʜʠʥʝʥ-

ʥʳʤʠ ʧʘʨʘʣʣʝʣʴʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʛʣʘʩʫʶʱʝʤʫ ʨʝʟʠʩʪʦʨʫ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʤʤʘʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʘ ʠ ʩʦʛʣʘʩʫʶʱʝʛʦ 

ʨʝʟʠʩʪʦʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʚʦʣʥʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʣʠʥʠʠ. ʇʦʵʪʦʤʫ ʥʘ 

ʨʠʩ. 3.13 ʩʦʧʨʦʪʠʚʣʝʥʠʝ R=120 ʆʤ, ʭʦʪʷ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ ʨʘʚ-
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ʥʦ 100 ʆʤ. ʏʝʤ ʙʦʣʴʰʝ ʧʨʠʝʤʥʠʢʦʚ ʩʠʛʥʘʣʘ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ, ʪʝʤ ʙʦʣʴʰʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʪʝʨʤʠʥʘʣʴʥʳʡ ʨʝʟʠʩʪʦʨ. 

ʅʘʠʣʫʯʰʝʡ ʪʦʧʦʣʦʛʠʝʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʜʣʠʥʥʘʷ ʣʠʥʠʷ, ʢ ʢʦʪʦʨʦʡ ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʘʭ ʧʦʜʢʣʶʯʝʥʳ ʘʜʨʝʩʫʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʚ ʚʠʜʝ ʟʚʝʟʜʳ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʩʚʷʟʠ ʩʦ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴʶ ʦʪʨʘʞʝʥʠʡ ʩʠʛʥʘʣʦʚ ʠ ʧʨʦʙʣʝ-

ʤʘʤʠ ʝʝ ʩʦʛʣʘʩʦʚʘʥʠʷ. 

3.6. ɺʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠ ʤʝʪʦʜʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ 

ɺ ʩʣʫʯʘʝ "ʟʘʚʠʩʘʥʠʷ" ʢʦʤʧʴʶʪʝʨʘ ʝʛʦ ʩʣʝʜʫʝʪ ʧʝʨʝʟʘʛʨʫʟʠʪʴ. 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʩʙʠʣʠʩʴ ʝʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ, 

ʩʣʝʜʫʝʪ ʜʝʠʥʩʪʘʣʣʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʆʉ Windows 

ʠ ʠʥʩʪʘʣʣʠʨʦʚʘʪʴ ʝʝ ʟʘʥʦʚʦ ʩ ʢʦʤʧʘʢʪ-ʜʠʩʢʘ ʠʟ ʢʦʤʧʣʝʢʪʘ ʧʦʩʪʘʚʢʠ ʩʠʩʪʝʤʳ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ". 

ɺ ʬʘʡʣʘʭ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʷ 

ʮʝʣʦʡ ʠ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʯʢʘ. ɽʩʣʠ ʚ ɺʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʧʷʪʘʷ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʚʳʜʘʩʪ ʦʰʠʙʢʫ "ʅʝʧʨʘʚʠʣʴ-

ʥʳʡ ʬʦʨʤʘʪ ʚʭʦʜʥʦʡ ʩʪʨʦʢʠ". ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʬʦʨʤʘʪ 

ʯʠʩʣʘ ʚ ʢʦʤʧʴʶʪʝʨʝ ("ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ/ ʗʟʳʢ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ"), 

ʣʠʙʦ ʚʦ ʚʩʝʭ ʬʘʡʣʘʭ ʟʘʤʝʥʠʪʴ ʪʦʯʢʫ ʥʘ ʟʘʧʷʪʫʶ.  

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʩʣʝʜʫʝʪ ʧʨʦ-

ʚʝʨʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʢʘʙʝʣʷ ʠʥʪʝʨʬʝʡʩʘ RS-485. 

ɺ ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʥʠʪʠ ʝʝ ʩʣʝʜʫʝʪ ʥʘʤʦʪʘʪʴ ʟʘʥʦʚʦ. ʀʩʧʦʣʴʟʫ-

ʝʪʩʷ ʧʣʝʪʝʥʘʷ ʣʝʩʢʘ Berkeley Fire Line ʪʦʣʱʠʥʦʡ 0,06 ʤʤ. ʅʠʪʴ ʥʘʤʘʪʳʚʘʝʪʩʷ 

 

ʈʠʩ. 3.13. ʉʦʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʚ ʩʝʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡ-

ʩʘ RS-485 
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ʧʦ ʮʝʥʪʨʫ ʰʢʠʚʘ, ʨʘʚʥʦʤʝʨʥʦ. ʐʠʨʠʥʘ ʥʘʤʦʪʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 1 ʩʤ. 

ʉʤʝʥʘ ʥʠʪʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʤʝʨʠʪʝʣʷ.  

4. ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 

4.1. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ  

4.1.1. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ 

ɺ ʜʘʪʯʠʢʝ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʷʤʦʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ - ʣʦʪʦʚʳʡ. ʀʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʩʳʨʴʷ ʚ ʩʠʣʦʩʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʫʪʝʤ ʦʧʫʩʢʘʥʠʷ ʚ ʩʠʣʦʩ ʛʨʫʟʘ, ʧʦʜʚʝʰʝʥʥʦʛʦ ʥʘ ʢʘʥʘʪʠʢʝ (ʥʠʪʠ) ʪʦʣɦ ʠʥʦʡ 

0,1 ʤʤ. ʂʦʛʜʘ ʛʨʫʟ ʢʘʩʘʝʪʩʷ ʧʨʦʜʫʢʪʘ, ʩʨʘʙʘʪʳʚʘʝʪ ʜʘʪʯʠʢ ʠ ʛʨʫʟ ʚʦʟʚʨʘʱʘʝʪ-

ʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʠʪʴ ʥʘʤʦʪʘʥʘ ʥʘ ʢʘʪʫʰʢʫ. ɼʣʠʥʘ ʢʘʥʘʪʠʢʘ ʠʟʤʝ-

ʨʷʝʪʩʷ ʧʦ ʯʠʩʣʫ ʦʙʦʨʦʪʦʚ ʚʘʣʘ ʢʘʪʫʰʢʠ ʩ ʠʟʚʝʩʪʥʦʡ ʜʣʠʥʦʡ ʦʢʨʫʞʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʝʤʢʦʩʪʥʳʭ ʠʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʤʝʪʦʜʦʚ, 

ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʪ ʨʘʩʪʷʞʝʥʠʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʪʠʢʘ ʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʨʫʞʝʥʥʦʛʦ ʚ 

ʩʠʣʦʩ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʇʨʠ ʦʙʨʳʚʝ ʢʘʥʘʪʠʢʘ ʧʦʚʪʦʨʥʘʷ ʛʨʘʜʫʠʨʦʚʢʘ 

ʜʘʪʯʠʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʝʛʦ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ: ʜʘʪʯʠʢ ʧʦʜʩʯʠ-

ʪʳʚʘʝʪ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʢʘʪʫʰʢʠ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʠʟʤʝʨʷʝʤʦʛʦ ʫʨʦʚʥʷ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʥʳ ʠʣʠ ʩʚʦʡʩʪʚ ʢʘʥʘʪʠʢʘ. ʇʦʵʪʦʤʫ 

ʧʦʩʣʝ ʟʘʤʝʥʳ ʢʘʥʘʪʠʢʘ ʧʦʚʪʦʨʥʘʷ ʛʨʘʜʫʠʨʦʚʢʘ ʜʘʪʯʠʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ 

ʩʠʣʦʩʘ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʣʦʢʠʨʫʝʪʩʷ ʚʦ ʠʟ-

ʙʝʞʘʥʠʝ ʦʙʨʳʚʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʰʥʫʨʘ ʧʦʪʦʢʦʤ ʧʘʜʘʶʱʝʛʦ ʚ ʩʠʣʦʩ ʩʳʨʴʷ. 

ʉʠʛʥʘʣʳ ʙʣʦʢʠʨʦʚʢʠ ʙʝʨʫʪʩʷ ʦʪ ʢʦʥʮʝʚʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʦʟʣʝ ʢʘʞʜʦʛʦ ʩʠʣʦʩʘ ʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʤʦʤʝʥʪ ʟʘʛʨʫʟʢʠ. 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ. ʆʥ ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʩʦʩʪʦʷʥʠʷ ʦʙ-

ʨʳʚʘ ʢʘʥʘʪʠʢʘ, ʟʘʣʠʧʘʥʠʷ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʛʨʫʟʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣ-

ʥʷʝʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʛʨʫʟʘ ʧʝʨʝʜ ʢʘʞʜʳʤ ʠʟʤʝʨʝʥʠʝʤ, ʚʳʧʦʣʥʷʝʪ ʧʣʘʚʥʳʡ 

ʨʘʟʛʦʥ ʛʨʫʟʘ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ.  

ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʚʢʣʶʯʝʥʠʷ ʧʦʩʣʝ ʤʦʥʪʘʞʘ ʜʘʪʯʠʢʘ ʤʦʞʝʪ ʩʣʳʰʥʦ ʚʨʘʱʝ-

ʥʠʝ ʢʘʪʫʰʢʠ. ʕʪʦ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ: ʜʘʪʯʠʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪ ʢʘ-

ʪʫʰʢʫ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʫʢʣʘʜʯʠʢ ʜʚʠʞʝʪʩʷ ʜʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʥʮʝʚʦʛʦ 

ʚʳʢʣʶʯʘʪʝʣʷ), ʊʘʢʦʡ ʞʝ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ, ʝʩʣʠ ʧʝ-

ʨʝʜ ʵʪʠʤ ʧʠʪʘʥʠʝ ʙʣrʦ ʚʥʝʟʘʧʥʦ ʧʨʝʨʚʘʥʦ ʠ ʧʦʵʪʦʤʫ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʛʨʫʟ ʥʝ 

ʚʦʟʚʨʘʪʠʣʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ.  

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʝʣʘʝʪ ʜʠʘʛʥʦʩʪʠʢʫ ʠʩʧʨʘʚ-

ʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʧʝʨʝʜ ʢʘʞʜʳʤ ʠʟʤʝʨʝʥʠʝʤ. 
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4.1.2. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠʟʤʝʨʠʪʝʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʇʨʠʥʮʠʧ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪ: ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʨʫʙʢʝ 

ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʮʠʬʨʦʚʳʝ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʠʛʥʘʣ ʦʪ ʢʦʪʦ-

ʨʳʭ ʧʦʩʪʫʧʘʝʪ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʦʣʦʚʢʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

ɼʘʣʝʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶ ʚ ʢʦʤʧʴʶʪʝʨ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥ-

ʪʝʨʬʝʡʩʘ RS-485. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪ ʧʨʷʤʦʡ 

ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ. 

4.1.3. ʉʙʦʨ ʜʘʥʥʳʭ 

ʀʟʤʝʨʠʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʝʨʤʦʧʦʜʚʝʩʢʘ) ʠ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʘʜʨʝʩ. ʏʘʩʪʴ ʢʦʤʘʥʜ, ʧʦʩʳʣʘʝʤʳʭ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʘʜʨʝʩʫ, ʚʳʟʳʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ, ʜʨʫʛʘʷ ʯʘʩʪʴ ʢʦʤʘʥʜ ʚʳʧʦʣʥʷʝʪ ʨʘʙʦʪʫ ʩ 

ʠʟʤʝʨʠʪʝʣʝʤ ʫʨʦʚʥʷ.  

ɺ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʟʤʝʨʝʥʠʝ ʪʦʣʴʢʦ ʚ ʦʜ-

ʥʦʤ ʩʠʣʦʩʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʜʠʥ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ 

ʚ ʠʟʤʝʨʠʪʝʣʝ, ʧʦʪʨʝʙʣʷʝʪ ʪʦʢ ʦʢʦʣʦ 1 ɸ, ʧʦʵʪʦʤʫ ʠʟʤʝʨʝʥʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʠ-

ʣʦʩʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʪʨʝʙʦʚʘʣʦ ʙʳ ʧʨʠʤʝʥʝʥʠʷ ʢʘʙʝʣʝʡ ʧʠʪʘʥʠʷ ʩ ʦʩʝʥʴ 

ʙʦʣʴʰʠʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʧʨʦʚʦʜʦʚ.  

ʀʟʤʝʨʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦ ʦʯʝʨʝʜʠ ʜʣʷ ʚʩʝʭ ʜʣʷ ʩʠʣʦʩʦʚ, ʦʪ-

ʤʝʯʝʥʥʳʭ ʛʘʣʦʯʢʦʡ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ GrainMeter (ʨʠʩ. 2.1). ʈʝʟʫʣʴ-

ʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʨʘʟʫ ʞʝ ʟʘʥʦʩʷʪʩʷ ʚ ʬʘʡʣ ʜʘʥʥʳʭ data.xml. ʇʦʵʪʦʤʫ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴ ʬʘʡʣ ʧʦʩʣʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʝ ʥʫʞʥʦ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʪʝʢʫʱʠʡ ʬʘʡʣ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥ ʚ ʘʨʭʠʚ ʠ ʩʦʟʜʘʥ ʥʦʚʳʡ ʬʘʡʣ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʬʘʡʣʘ ʜʘʥʥʳʭ ʥʘʟʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʩʠʣʦʩʦʚ ʥʝ ʠʟʤʝ-

ʥʷʝʪʩʷ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʛʨʫʟʢʘ ʩʳʨʴʷ ʚ ʩʠʣʦʩ, ʪʦ ʠʟʤʝʨʝʥʠʝ 

ʙʣʦʢʠʨʫʝʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʟʘʛʨʫʟʢʠ, ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʛʨʫʟ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟ-

ʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

4.2. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ 

ɼʘʪʯʠʢʠ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʥʠʞʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ. 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜ ʚ ASCII-ʢʦʜʘʭ (ʩʤ.ʧ. 10), ʧʦʜʘʚʘʝʤʳʭ ʚ ʜʘʪʯʠʢ, ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʚʝʨʩʠʶ ʇʆ ʜʘʪʯʠʢʘ, ʠʤʷ ʜʘʪʯʠʢʘ, ʘʜʨʝʩ, ʚʝʨʩʠʶ ʇʆ ʠ ʢʦʥʪʨʦʣʥɹʫʶ 

ʩʫʤʤʫ ʬʘʡʣʘ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ. 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ "ʥʝʰʪʘʪʥʳʝ" ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

¶ ʦʙʨʳʚ ʢʘʥʘʪʠʢʘ ʜʘʪʯʠʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ "Break"; 
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¶ "ʟʘʣʠʧʘʥʠʝ" ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʚʝʨʭʥʝʛʦ ʧʦʣʦʞʝʥʠʷ ʛʨʫʟʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ "Stuck"; 

¶ ʥʝʧʨʝʜʚʠʜʝʥʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʛʨʫʟ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʟ-

ʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ; 

¶ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʩʤʝʱʝʥʠʠ ʛʨʫʟʘ ʦʪ ʪʦʯʢʠ ʦʪʩʯʝʪʘ ʫʨʦʚʥʷ ʛʨʫʟ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ;  

¶ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʝʣʴʥʦʛʦ ʥʠʞʥʝʛʦ ʧʦʣʦʞʝ-

ʥʠʷ ʛʨʫʟʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʳʚʘ ʝʛʦ ʰʥʝʢʦʤ ʠʣʠ ʩʢʘʪʳʚʘʥʠʷ ʚ 

ʚʳʚʦʜʥʫʶ ʚʦʨʦʥʢʫ ʩʠʣʦʩʘ; 

¶ ʧʨʠ ʣʶʙʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ 
ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ, ʧʨʝʚʳʰʘʶʱʝʛʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʚ ʧʫʩʪʦʤ ʩʠʣʦʩʝ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʘʨʩʝʥʘʣ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʩʦʦʙʱʝʥʠʡ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ. ʇʝʨʝʜ ʢʘʞʜʳʤ ʠʟʤʝʨʝʥʠʝʤ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʩʚʷʟʠ ʩ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ ʠ ʧʨʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ ʚʳʜʘʝʪʩʷ ʥʦʤʝʨ ʧʦʜʚʝʩʢʠ. 

ʉʠʣʦʩʳ, ʚ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ, ʚʳʜʝʣʷʶʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚ ʛʣʘʚ-

ʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ, ʠ ʥʘ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʙʣʦʢʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣ-

ʥʝʥʠʷ ʠʟʤʝʨʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʩʠʩʪʝʤ-

ʥʳʡ ʞʫʨʥʘʣ log.xml. 

4.3. ʆʧʠʩʘʥʠʝ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ rʥʘ ʦʧʘʩʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʚ ʟʦʥʘʭ 20, 21 ʠʣʠ 22, ʦʧʘʩʥʳʭ ʧʦ ʚʦʩʧʣʘʤʝʥʝʥʠʶ 

ʛʦʨʶʯʝʡ ʧʳʣʠ. ʏʘʩʪʴ ʙʣʦʢʦʚ (ʰʢʘʬʦʚ) ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦ-

ʦʧʘʩʥʦʡ ʟʦʥʝ 20, 21 ʠʣʠ 22, ʯʘʩʪʴ - ʚʥʝ ʝʝ (ʨʠʩ. 3.1). 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ʉʠʩʪʝʤ rʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ"-ɽʭ-1. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʇʋʕ, ʛʣ. 7.3., ʧ. 7.3.63, ʰʢʘʬʳ ʩʠʩʪʝʤʳ, ʨʘʩ-

ʧʦʣʘʛʘʝʤʳʝ ʚ ʟʦʥʝ 21, ʠʤʝʶʪ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʝ ʥʠʞʝ IP6ʍ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʢʘʬʦʚ ʦʛʨʘʥʠʯʝʥʘ ʤʦʱʥʦ-

ʩʪʴʶ, ʧʦʜʘʚʘʝʤʦʡ ʚʥʫʪʨʴ ʰʢʘʬʘ (ʥʝ ʙʦʣʝʝ 150 ɺʪ) ʠ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʧʦ-

ʚʝʨʭʥʦʩʪʠ.  

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʙʝʟ ʠʟʤʝʨʠʪʝʣʷ (ʜʘʪʯʠʢʘ) ʫʨʦʚʥʷ (GM-XXYYT) ʩʦ-

ʩʪʦʠʪ ʠʟ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ (ʟʦʥʜ ʪʝʨʤʦʧʦʜʚʝʩʢʠ) ʠ ʛʦʣʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʡ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʙʦʨʥʦʡ.  

ʇʦʛʨʫʞʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ ʪʨʫʙʢʫ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʮʠʬʨʦʚʳʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʠʥʘ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʘʪʯʠʢʦʚ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʫʢʘʟʳʚʘʝʪ ʟʘʢʘʟʯʠʢ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

ɺ ʛʦʣʦʚʢʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʦʧʨʦʩ 
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ʜʘʪʯʠʢʦʚ ʠ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-

485. ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʜʘʪʯʠʢʦʚ ʚ ʢʦʥʪʨʦʣʣʝʨ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ.  

ʇʦʛʨʫʞʥʘʷ ʯʘʩʪʴ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 

20. ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A20 T135ÁC. ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢ-

ʨʫʞʘʶɦ ʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP6ʍ. 

ɻʦʣʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 21. ʄʘʨʢʠ-

ʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A21 T135ÁC X. ʊʨʝʙʦʚʘʥʠʷ ʇʋʕ, ʛʣ 7.3 ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝʤ ʪʦʢʦʚʝʜʫʱʠʭ ʯʘʩʪʝʡ ʚ ʩʧʣʦʰʥʫʶ ʪʨʫʙʢʫ ʠʟ ʥʝʨʞʘʚʝʶ-

ʱʝʡ ʩʪʘʣʠ. ʆʪʢʨʳʪʳʡ ʢʦʥʝʮ ʪʨʫʙʢʠ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜ ʚʭʦʜʠʪ ʚ ʦʙʦʣʦʯʢʫ ʢʦʥ-

ʪʨʦʣʣʝʨʘ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ IP65. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪ-

ʩʷ ʤʦʱʥʦʩʪʴʶ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʪʝʨʤʦʧʦʜʚʝʩʢʫ (ʥʝ ʙʦʣʝʝ 1 ɺʪ). 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. ʊʨʝʙʦʚʘʥʠʷ 

ʇʋʕ, ʛʣ 7.3 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝʤ ʪʦʢʦʚʝʜʫʱʠʭ ʯʘʩʪʝʡ (ʢʦʥʪʨʦʣʣʝʨ ʠ 

ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ) ʚ ʦʙʦʣʦʯʢʫ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ IP65 ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʦʙʦʣʦʯʢʫ, ʥʘ ʫʨʦʚʥʝ 10 ɺʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʟʘʢʣʠʥʠʚʘʥʠʠ ʚʘʣʘ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʨʘʙʦʪʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 80 ʛʨʘʜ. ʐʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʨʘʩʧʦʣʦʞʝʥ ʚʥʫʪʨʠ ʦʙʦ-

ʣʦʯʢʠ (ʨʠʩ. 4.1, ʨʠʩ. 4.2) ʠ ʠʤʝʝʪ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ IP65. ʇʨʠ ʤʦʥʪʘʞʝ ʜʘʪʯʠʢʘ 

ʛʝʨʤʝʪʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʣʘʥʮʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ (ʨʠʩ. 4.2). 

ɺ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʥʝʥʠʷ, ʢʦʛʜʘ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʩʦʚʤʝʱʝʥ ʩ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ, 

ʦʪʢʨʳʪʳʡ ʢʦʥʝʮ ʪʨʫʙʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʚʭʦʜʠʪ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜ ʚ ʦʙʦʣʦʯʢʫ 

IP65 ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ (ʨʠʩ. 4.1). 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ʉʠʩʪʝʤ rʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ"-ɽʭ-2. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʇʋʕ, ʛʣ. 7.3., ʧ. 7.3.63, ʰʢʘʬʳ ʩʠʩʪʝʤʳ, ʨʘʩ-

ʧʦʣʘʛʘʝʤʳʝ ʚ ʟʦʥʝ 22, ʠʤʝʶʪ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʝ ʥʠʞʝ IP54. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʰʢʘʬʦʚ ʦʛʨʘʥʠʯʝʥʘ ʤʦʱʥʦ-

ʩʪʴʶ, ʧʦʜʘʚʘʝʤʦʡ ʚʥʫʪʨʴ ʰʢʘʬʘ (ʥʝ ʙʦʣʝʝ 150 ɺʪ) ʠ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʧʦ-

ʚʝʨʭʥʦʩʪʠ.  

ʎʠʬʨʦʚʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ ʙʝʟ ʠʟʤʝʨʠʪʝʣʷ (ʜʘʪʯʠʢʘ) ʫʨʦʚʥʷ (GM-XXYYT) ʩʦ-

ʩʪʦʠʪ ʠʟ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ (ʟʦʥʜ ʪʝʨʤʦʧʦʜʚʝʩʢʠ) ʠ ʛʦʣʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʡ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʙʦʨʥʦʡ.  

ʇʦʛʨʫʞʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʣʴʥʫʶ ʪʨʫʙʢʫ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʮʠʬʨʦʚʳʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʠʥʘ ʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʘʪʯʠʢʦʚ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʫʢʘʟʳʚʘʝʪ ʟʘʢʘʟʯʠʢ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

ɺ ʛʦʣʦʚʢʝ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʦʧʨʦʩ 

ʜʘʪʯʠʢʦʚ ʠ ʧʝʨʝʜʘʯʫ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-

485. ɿʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʜʘʪʯʠʢʦʚ ʚ ʢʦʥʪʨʦʣʣʝʨ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ.  



 4. ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 
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ʇʦʛʨʫʞʥʘʷ ʯʘʩʪʴ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 

20. ʄʘʨʢʠʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A20 T135ÁC. ɿʘʱʠʪʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʦʢ-

ʨʫʞʘʶɦ ʝʡ ʩʨʝʜʳ:  ʥʝ ʭʫʞʝ IP6ʍ. 

ɻʦʣʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ 22. ʄʘʨʢʠ-

ʨʦʚʢʘ ʚʟʨʳʚʦʟʘʱʠʪʳ Ex tD A22 T135ÁC X. ʊʨʝʙʦʚʘʥʠʷ ʇʋʕ, ʛʣ 7.3 ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝʤ ʪʦʢʦʚʝʜʫʱʠʭ ʯʘʩʪʝʡ ʚ ʩʧʣʦʰʥʫʶ ʪʨʫʙʢʫ ʠʟ ʥʝʨʞʘʚʝʶ-

ʱʝʡ ʩʪʘʣʠ. ʆʪʢʨʳʪʳʡ ʢʦʥʝʮ ʪʨʫʙʢʠ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜ ʚʭʦʜʠʪ ʚ ʦʙʦʣʦʯʢʫ ʢʦʥ-

ʪʨʦʣʣʝʨʘ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ IP54. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪ-

ʩʷ ʤʦʱʥʦʩʪʴʶ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʪʝʨʤʦʧʦʜʚʝʩʢʫ (ʥʝ ʙʦʣʝʝ 1 ɺʪ). 

ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʝ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥ. ʊʨʝʙʦʚʘʥʠʷ 

ʇʋʕ, ʛʣ 7.3 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝʤ ʪʦʢʦʚʝʜʫʱʠʭ ʯʘʩʪʝʡ (ʢʦʥʪʨʦʣʣʝʨ ʠ 

ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ) ʚ ʦʙʦʣʦʯʢʫ ʩʦ ʩʪʝʧʝʥʴʶ ʟʘʱʠʪʳ IP54 ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ, ʧʦʜʘʚʘʝʤʦʡ ʚ ʦʙʦʣʦʯʢʫ, ʥʘ ʫʨʦʚʥʝ 10 ɺʪ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʟʘʢʣʠʥʠʚʘʥʠʠ ʚʘʣʘ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʨʘʙʦʪʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 80 ʛʨʘʜ. ʐʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʨʘʩʧʦʣʦʞʝʥ ʚʥʫʪʨʠ ʦʙʦ-

ʣʦʯʢʠ (ʨʠʩ. 4.1, ʨʠʩ. 4.2) ʠ ʠʤʝʝʪ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ IP65. ʇʨʠ ʤʦʥʪʘʞʝ ʜʘʪʯʠʢʘ 

ʛʝʨʤʝʪʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʣʘʥʮʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ (ʨʠʩ. 4.2). 

ɺ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʥʝʥʠʷ, ʢʦʛʜʘ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʩʦʚʤʝʱʝʥ ʩ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ, 

ʦʪʢʨʪrʳʡ ʢʦʥʝʮ ʪʨʫʙʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʚʭʦʜʠʪ ʯʝʨʝʟ ʛʝʨʤʦʚʚʦʜ ʚ ʦʙʦʣʦʯʢʫ 

IP54 ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ (ʨʠʩ. 4.1).   

ʂʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʥʝ ʠʤʝʶʪ ʵʣʝʢʪʨʠʟʫʶʱʠʭʩʷ ʯʘʩʪʝʡ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ 

ʧʦʪʦʢʦʤ ʛʦʨʶʯʝʡ ʧʳʣʠ. ʇʣʘʩʪʠʢʦʚʳʝ ʦʙʦʣʦʯʢʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʪʝʨʤʦʧʦʜʚʝʩʢʠ 

ʠ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʟʘʢʣʶʯʝʥʳ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʞʫʭʠ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ 

ʜʚʠʞʝʥʠʝ ʧʳʣʠ ʚʜʦʣʴ ʧʣʘʩʪʠʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʅʝʤʝʪʘʣʣʠʯʝʩʢʘʷ ʥʠʪʴ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʠʤʝʝʪ ʜʠʘʤʝʪʨ 0,1 ʤʤ ʠʣʠ 0,06 ʤʤ, 

ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʙʦʣʝʝ 100 ʢʚ. ʩʤ, ʯʪʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ ʈ 52274-2004 ʧʦ ʟʘʱʠʪʝ ʦʪ ʨʘʟʨʷʜʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʅʠ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʝ ʠʤʝʝʪ ʠʩʢʨʷʱʠʭʩʷ ʯʘʩʪʝʡ, ʚʢʣʶʯʘʷ ʰʘ-

ʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

¶ ʙʣʦʢʠʨʦʚʢʘ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʠʣʦʩʘ, ʪ.ʝ. ʩʠʩʪʝʤʘ ʥʘ-

ʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩ ʧʦʥʠʞʝʥʥʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ (ʰʘʛʦʚʳʡ 

ʜʚʠʛʘʪʝʣʴ ʚʢrʣʶʯʝʥ), ʢʦʛʜʘ ʚʥʫʪʨʠ ʩʠʣʦʩʘ ʥʘʭʦʜʠʪʩʷ ʧʳʣʴ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʟʦʥʝ ʮʝʧʝʡ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʙʦʣʝʝ 24 ɺ.  



 4. ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 
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ʊʝʨʤʦʧʦʜʚʝʩʢʘ

ʂʦʥʪʨʦʣʣʝʨ

ʆʙʦʣʦʯʢʘ 6ʍ/5ʍIP

ɹʝʪʦʥʥʦʝ ʧʝʨʝʢʨʳʪʠʝ
ʇʨʠʷʤʦʢ

ʂʨʳʰʢʘ

ɻʨʫʟ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ

ʅʠʪʴ

ʂʘʪʫʰʢʘ

 

ʈʠʩ. 4.1. ʇʨʠʥʮʠʧ ʤʦʥʪʘʞʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʩ ʜʘʪʯʠʢʦʤ ʫʨʦʚʥʷ 

ʂʦʥʪʨʦʣʣʝʨ

ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ IP65

ʌʣʘʥʮʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ

ʄʝʪʘʣʣʠʯʝʩʢʠʡ
ʩʠʣʦʩ

ʇʣʘʩʪʠʢʦʚʘʷ ʦʙʦʣʦʯʢʘ IP65

 

ʈʠʩ. 4.2. ʇʨʠʥʮʠʧ ʤʦʥʪʘʞʘ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʩ ʬʣʘʥʮʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ  

 



 5. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 
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5. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

5.1. ʊʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 25861-83 (ʉʊ ʉʕɺ 3743-82) 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʙʦʨʘʤ, ʢʦʪʦʨʳʝ ʧʠʪʘʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʩʚʝʨʭʥʠʟʢʠʤ ʥʘʧʨʷʞʝ-

ʥʠʝʤ (ʜʦ 30 ɺ) ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʘ ʦʪ ʩʣʫʯʘʡʥʦʛʦ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʪʦʢʦʚʝʜʫʱʠʤʠ ʯʘʩʪʷʤʠ. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʰʢʘʬʳ ʠʤʝʶʪ 

ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ IP54 (ʠʣʠ IP65) ʠ ʜʚʝʨʮʳ, ʟʘʢʨʳʚʘʶʱʠʝʩʷ ʥʘ ʢʣʶʯ, ʯʪʦ ʧʨʝ-

ʜʦʪʚʨʘʱʘʝʪ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʩ ʪʦʢʦʚʝʜʫʱʠʤʠ ʯʘʩʪʷʤʠ, ʥʘʭʦʜ̫ -

ʱʠʤʠʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ 220 ɺ. ʇʨʠ ʦʪʢʨʳʪʦʡ ʜʚʝʨʮʝ ʰʢʘʬʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʪʢʣʶʯʝʥʳ ʦʪ ʩʝʪʠ 220 ɺ.  ʂʣʝʤʤʳ ʟʘʟʝʤʣʝʥʠʷ ʚʩʝʭ ʰʢʘʬʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʝʜʠʥʝʥʳ ʩ ʰʠʥʦʡ ʟʘʟʝʤʣʝʥʠʷ ʟʜʘʥʠʷ (ʩʦʦʨʫʞʝʥʠʷ). 

5.2. ʇʦʨʷʜʦʢ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʩʣʝʜʫʝʪ ʧʝʨʠʦʜʠ-

ʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: 

¶ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ ʧʦʜʪʷʛʠʚʘʪʴ ʦʪʚʝʨʪʢʦʡ ʢʣʝʤʤʥʳʝ ʚʠʥʪʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ; 

¶ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʜʝʣʘʪʴ ʚʥʝʰʥʠʡ ʦʩʤʦʪʨ ʩʠʩʪʝʤʳ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦʙʳ ʰʢʘʬʳ ʢʦʤʧʣʝʢʪʥʦʡ ʘʚʪʦʤʘʪʠʢʠ 

ʙʳʣʠ ʟʘʧʝʨʪʳ ʥʘ ʢʣʶʯ, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʢʦʨʦʙʢʠ ʙʳʣʠ ʟʘʢʨʳʪʳ, ʘ ʠʟʦʣʷʮʠʷ 

ʢʘʙʝʣʝʡ ʥʝ ʙʳʣʘ ʧʦʚʨʝʞʜʝʥʘ ʛʨʳʟʫʥʘʤʠ ʠʣʠ ʦʰʠʙʦʯʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʦʙ-

ʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ; 

¶ ʧʦʚʝʨʢʫ ʩʠʩʪʝʤʳ ʦʜʠʥ ʨʘʟ ʚ 4 ʛʦʜʘ.  

5.3. ʇʦʨʷʜʦʢ ʨʝʤʦʥʪʘ 

ʈʝʤʦʥʪ ʩʠʩʪʝʤʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʟʛʦʪʦʚʠ-

ʪʝʣʷ. ʈʝʤʦʥʪ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ, ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʟʘʤʝʥʘ ʪʝʨʤʦʧʦʜʚʝʩʦʢ ʠ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʝʨʝʫʩʪʘʥʦʚʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʩʠʣʘʤʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʠ ʦʪʢʘʟʝ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʦʜʚʝʩʢʠ ʠʭ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ 

ʥʦʚʳʝ. ɼʣʷ ʟʘʤʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʫʧʘʢʦʚʳʚʘʶʪ ʚ ʪʘ-

ʨʫ, ʟʘʱʠʱʘʶʱʫʶ ʝʛʦ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʠ ʠ ʦʪʧʨʘʚʣʷʶʪ ʟʘʢʘʟʯʠʢʫ ʣʙʁʳʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʫ ʠʟʛʦʪʦʚʠʪʝʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʥɹʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʩʪʝʥʜʝ, ʛʜʝ ʠʟʤʝʨʷʶʪʩʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʫʙʝʜʠʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʚʝʩʢʠ, ʧʦʜʢʣʶʯʠʚ ʝʝ ʢ ʢʦʤʧʴʶʪʝʨʫ ʠ 

ʧʨʠʥʷʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Grain ʪʝʤʧʝʨʘʪʫʨʫ ʜʘʪʯʠʢʦʚ ʠʣʠ ʚʝʣʠʯʠʥʫ 

ʫʨʦʚʥʷ.  
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ʅʝʠʩʧʨʘʚʥʳʝ ʙʣʦʢʠ ʩʠʩʪʝʤʳ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʤʝʥʝʥʳ ʥʘ ʥʦʚʳʝ ʫ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʇʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʛʘʨʘʥʪʠʡʥʦʛʦ ʩʨʦʢʘ ʨʝ-

ʤʦʥʪ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʟʛʦʪʦʚʠʪʝʣʷ. ɼʦʩʪʘʚʢʘ ʙʣʦʢʦʚ ʠʟʛʦʪʦʚʠʪʝ-

ʣʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʝ, ʠʩʢʣʶʯʘʶʱʝʡ ʝʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʦ-

ʚʨʝʞʜʝʥʠʝ. 

ʇʨʠ ʦʙʨʳʚʝ ʢʘʥʘʪʠʢʘ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʵʢʩʧʣʫʘʪʠ-

ʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʤʝʥʠʪʴ ʥʠʪʴ. ʇʨʠ ʵʪʦʤ ʧʦ-

ʚʪʦʨʥʘʷ ʛʨʘʜʫʠʨʦʚʢʘ ʜʘʪʯʠʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʉʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʪʴ 

Berkeley Fireline ʪʦʣʱʠʥʦʡ 0,06 ʤʤ ʜʣʷ ʜʘʪʯʠʢʦʚ GM-ZZ1L ʠ 0,1 ʤʤ ʜʣʷ GM-

ZZ2L. 
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6. ʄʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ 

6.1. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʅʘʩʪʦʷʱʘʷ ʤʝʪʦʜʠʢʘ ʧʦʚʝʨʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʠʩʪʝʤʫ ʠʟʤʝʨʠʪʝʣʴʥʫʶ 

"ɻʨʝʡʥ" ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʤʝʪʦʜʠʢʫ ʧʝʨʚʠʯʥʦʡ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʠ. 

ɼʘʥʥʘʷ ʚʝʨʩʠʷ ʤʝʪʦʜʠʢʠ ʧʦʚʝʨʢʠ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʝʡ ʧʦ ʩʯʝʪʫ (ʠ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʥʘ ʩʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʚʳʧʫʱʝʥʥʳʝ ʨʘʥʝʝ, ʥʘʯʠʥʘʷ ʩ 2008 ʛʦʜʘ (ʛʦʩ-

ʨʝʝʩʪʨ ʉʀ ˉ36855-08, ˉ53663-13). 

ʇʝʨʚʠʯʥʘʷ ʧʦʚʝʨʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʧʨʠ-

ʪ̫ʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʫʨʦʚʥʷ) ʠʣʠ ʧʦ-

ʩʣʝ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʥʘ ʤʝʩʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʝʜ ʚʚʦʜʦʤ ʝʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʤʝʪʨʦʣʦʛʠʠ ʠʣʠ ʘʢʢʨʝʜʠʪʦʚʘʥ-

ʥʳʤʠ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʥʘ ʧʦʚʝʨʢʫ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝ-

ʥʠʡ ʣʠʮʘʤʠ. 

ʇʦʚʝʨʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʤʧʣʝʢʪʥʦ ʥʘ ʤʝʩʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʙʝʟ ʜʝ-

ʤʦʥʪʘʞʘ ʪʝʨʤʦʧʦʜʚʝʩʦʢ. 

ʇʦʩʣʝ  ʨʝʤʦʥʪʘ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʪʩʷ ʧʦʚʝʨʢʘ ʪʝʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, 

ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʝʤʦʥʪʫ (ʟʘʤʝʥʝ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʘʣʠʙ-

ʨʦʚʢʦʡ. ʇʨʠ ʟʘʤʝʥʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ ʥʘ ʧʦʚʝʨʝʥʥʳʝ ʚʥʝʦʯʝ-

ʨʝʜʥʘʷ ʧʦʚʝʨʢʘ ʥʝ ʧʨʦʚʦʜʠʪʩʷ. 

ʀʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʦʚʝʨʢʘʤʠ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ 4 ʛʦʜʘ. 

6.2. ʆʧʝʨʘʮʠʠ ʧʦʚʝʨʢʠ 

ʇʝʨʝʯʝʥʴ ʦʧʝʨʘʮʠʡ ʧʦʚʝʨʢʠ ʩʚʝʜʝʥ ʚ ʪʘʙʣ. 6.1. 

 

ʊʘʙʣ. 6.1. ʆʧʝʨʘʮʠʠ ʧʦʚʝʨʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ 
ʅʦʤʝʨ ʧʫʥʢʪʘ 

ʤʝʪʦʜʠʢʠ 

ʇʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘ-

ʮʠʠ ʧʨʠ 

ʧʝʨʚʠʯʥʦʡ 

ʧʦʚʝʨʢʝ  

ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʧʦʚʝʨʢʝ 

ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ 6.7.1 ɼʘ ɼʘ 

ʆʧʨʦʙʦʚʘʥʠʝ 6.7.2 ɼʘ ɼʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʵʪʘʣʦʥ-

ʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ 
6.7.3 ɼʘ ɼʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʪʝʤʧʝʨʘʪʫʨ  r
6.7.4 ɼʘ ɼʘ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʫʨʦʚʥ ̫
6.7.5 ɼʘ ɼʘ 

ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
6.7.6 ɼʘ ɼʘ 

6.3. ʉʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ 

ɺ ʪʘʙʣ. 6.2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʩʨʝʜʩʪʚ ʧʦʚʝʨʢʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

"ɻʨʝʡʥ". 

6.4. ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʢʦʥʩʪʨʫʢʮʠʝʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʫʢʘʟʘʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʨʝʜʩʪʚ ʧʦʚʝʨʢʠ. 

6.5. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʢʠ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ééééééééé ʦʪ +5 ʜʦ +35ʉ̄ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ éééééééééééé...ʦʪ 30 ʜʦ 80 % 

ɸʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ééééééééééééééʦʪ 86 ʜʦ 106 ʂʇʘ 

 

ʊʘʙʣ. 6.2. ʉʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ* 

ʅʦʤʝʨʘ ʧʫʥʢ-

ʪʦʚ ʥʘʩʪʦʷʱʝʡ 

ʤʝʪʦʜʠʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʪʠʧ ʦʩʥʦʚʥʦʛʦ ʠʣʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ; ʦʙʦʟʥʘʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠ (ʠʣʠ) ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʦʩʥʦʚʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

6.7.3 ʊʝʨʤʦʤʝʪʨ ʣʘʙʦʨʘʪʦʨʥʳʡ ʊʃ-4, ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʥʝ 

ʙʦʣʝʝ °0,1 ʉ̄ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -10 ʜʦ +85 ʉ̄ 

6.7.3 ʊʝʨʤʦʩʪʘʪ ʊʝʨʤʦʪʝʩʪ-100,  ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʦʪ -10 ʜʦ 

+85 ̄ʉ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ 

°0,1 ̄ʉ  

6.7.4 ʋʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝ-

ʥʠʷ ʥʝ ʙʦʣʝʝ °0,1 ʉ̄ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ -10 ʜʦ +85 ʉ̄ 

6.7.4 ʋʩʪʨʦʡʩʪʚʦ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 

-10 ʜʦ +85 ʉ̄, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ 
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ʙʦʣʝʝ °0,5 ̄ʉ 

6.7.4 ʕʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ NL-XXYYML -ʕʊ (ʀʂ3) ʠʟ ʩʦ-

ʩʪʘʚʘ ʩʠʩʪʝʤʳ 

6.7.5 ʈʫʣʝʪʢʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ, ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʙʦʣʝʝ °3 ʤʤ ʚ 

ʜʠʘʧʘʟʦʥʝ 0...30 ʤ. 

* - ʚʦʟʤʦʞʥʘ ʟʘʤʝʥʘ ʥʘ ʩʨʝʜʩʪʚʘ ʧʦʚʝʨʢʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

6.6. ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʦʚʝʨʢʝ 

ʇʨʠ ʧʝʨʚʠʯʥʦʡ ʧʦʚʝʨʢʝ ʧʨʦʚʝʨʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʩʨʦʢʦʚ ʧʦʚʝʨʢʠ ʩʠʩʪʝʤʳ ʠʟʤʝ-

ʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʧʦʚʝʨʢʠ (ʪʘʙʣ. 6.2). 

6.7. ʇʨʦʚʝʜʝʥʠʝ ʧʦʚʝʨʢʠ 

6.7.1. ɺʥʝʰʥʠʡ ʦʩʤʦʪʨ 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʤʘʨʢʠʨʦʚʢʠ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ  

ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. ʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, 

ʝʩʣʠ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʨʧʫʩʦʚ ʠ ʩʦʝʜʠ-

ʥʠʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ ʩʠʩʪʝʤʳ, ʘ ʤʘʨʢʠʨʦʚʢʘ ʦʪʯʝʪʣʠʚʦ ʯʠʪʘʝʪʩʷ. 

6.7.2. ʆʧʨʦʙʦʚʘʥʠʝ 

ʆʧʨʦʙʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʙʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ ʠ ʫʨʦʚʥʷ ʜʘʪʯʠʢʘʤʠ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ. ʆ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʝ ʥʘ ʤʦʥʠʪʦʨʝ ʢʦʤʧʴʶʪʝʨʘ ʯʠʩ-

ʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʛʨʘʬʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʥʠʡ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ. 

ɺʨʝʤʷ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʷʶʪ ʧʦ ʯʘʩʘʤ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣ-

ʥʦʩʪʴʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʡ ʥʝ ʧʦʟʞʝ ʯʝʤ ʯʝʨʝʟ 10 ʤʠʥ. ʧʦʩʣʝ ʝʝ ʚʢʣʶʯʝʥʠʷ. 

6.7.3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʵʪʘʣʦʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʅʘ ʚʨʝʤʷ ʧʦʚʝʨʢʠ ʵʪʘʣʦʥʥʘʷ ʪʝʨʤʦʧʦʜʚʝʩʢʘ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ 

NL-232C ʠ ʢʦʤʧʴʶʪʝʨ ʦʪʩʦʝʜʠʥʷʶʪʩʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʩʠʩʪʝʤʳ ʠʟʤʝ-

ʨʠʪʝʣʴʥʦʡ "ɻʨʝʡʥ" ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʩ ʪʝʨʤʦʩʪʘʪʦʤ. 

ʇʨʝʜʝʣʳ ʘʙʩʦʣʶʪʥʦʡ  ʧʦʛʨʝʰʥʦʩʪʠ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʦʮʝʥʠʚʘʶʪ ʚ 6-

ʪʠ ʪʦʯʢʘʭ (-10Üʉ, 0, +10Üʉ, +20Üʉ, +30Üʉ, +85Üʉ) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

1. ʕʪʘʣʦʥʥʫʶ ʪʝʨʤʦʧʦʜʚʝʩʢʫ ʧʦʤʝʱʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ Ñ0,15Üʉ. 
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2. ɺ ʪʝʨʤʦʩʪʘʪʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʝʨʚʦʡ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʪʦʯʢʝ (-10Üʉ). ɺʳʞʜʘʚ 15 ʤʠʥ., ʩʥʠʤʘʶʪ ʧʦʢʘʟʘʥʠʷ ʩ ʤʦʥʠʪʦʨʘ 

ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʦʢʘʟʘʥʠʷ ʪʝʨʤʦʤʝʪʨʘ ʪʝʨʤʦʩʪʘʪʘ. 

3. ʇʦʚʪʦʨʷʶʪ ʧʨʝʜʳʜʫʱʝʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʪʝʤʧʝʨʘʪʫ-

ʨʳ. 

4. ɸʙʩʦʣʶʪʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ (D) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ 

           ʪʵ TT -=D , ̄ ʉ, ʛʜʝ 

ʵT  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ, ʉ̄; 

ʪT  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʨʤʦʩʪʘʪʝ, ʉ̄.  

5. ʇʦʛʨʝʰʥʦʩʪʴ D ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ Ñ0,5Üʉ. 

6.7.4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʪʝʤʧʝʨʘʪʫʨʳ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʀʂ ʩ 

ʘʥʘʣʦʛʦʚʳʤʠ ʠ ʮʠʬʨʦʚʳʤʠ ʪʝʨʤʦʧʦʜʚʝʩʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝ-

ʜʫʁ ʱʠʝ ʦʧʝʨʘʮʠʠ. 

ʇʨʠ ʧʝʨʚʠʯʥʦʡ ʧʦʚʝʨʢʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʝ ʠʣʠ ʚ ʧʦʚʝʨʦʯʥʦʡ ʣʘ-

ʙʦʨʘʪʦʨʠʠ: 

1. ʅʘ ʚʨʝʤʷ ʧʦʚʝʨʢʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ NL-232C ʠ 

ʢʦʤʧʴʶʪʝʨ ʦʪʩʦʝʜʠʥʷʶʪʩʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʝʪʠ ʩʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

"ɻʨʝʡʥ" ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʧʦʤʝʱʝʥʠʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʝʜʝʣʳ ʘʙʩʦʣʶʪʥʦʡ  ʧʦʛʨʝʰʥʦʩʪʠ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʦʮʝʥʠʚʘʶʪ ʚ 3-ʪʠ ʪʦʯʢʘʭ 

(-10Üʉ, +25Üʉ, +80Üʉ) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

2. ʊʝʨʤʦʧʦʜʚʝʩʢʠ ʠ ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʝʱʘʶʪ ʚ ʫʩʪʨʦʡʩʪ-

ʚʦ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʦʯʥʦʩʪʴʶ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ) ʥʝ 

ʙʦʣʝʝ Ñ0,5Üʉ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʧʦʤʝʱʘʪʴ  ʥʝʩʢʦʣʴʢʦ ʪʝʨʤʦʧʦʜʚʝʩʦʢ. 

3. ɺ ʫʩʪʨʦʡʩʪʚʝ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʫʶ ʧʝʨʚʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ (-10Üʉ). ɺʳʞʜʘʚ 15 ʤʠʥ., ʩʥʠʤʘʶʪ ʧʦʢʘ-

ʟʘʥʠʷ ʩ ʤʦʥʠʪʦʨʘ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʦʢʘʟʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

4. ʇʦʚʪʦʨʷʶʪ ʧʨʝʜʳʜʫʱʝʝ ʜʝʡʩʪʚʠʝ ʜʣʷ ʚʩʝʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʪʝʤʧʝʨʘʪʫ-

ʨʳ. 

5. ɸʙʩʦʣʶʪʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ (D) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ (1) 

ʪʵ TT -=D , ̄ ʉ, ʛʜʝ       (1) 

ʵT  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ, ʉ̄; 

ʪT  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʨʤʦʩʪʘʪʝ, ʉ̄. 

6. ʇʦʛʨʝʰʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,8 ʦʪ ʧʨʝʜʝʣʘ ʜʦʧʫʩʢʘʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʚʝʨʷʝʤʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ; 
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7. ɽʩʣʠ ʧʦʛʨʝʰʥʦʩʪʴ D ʧʨʝʚʳʰʘʝʪ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ, ʪʦ ʚʳʧʦʣʥʷʝʪ-

ʩʷ ʨʝʤʦʥʪ ʠ ʛʨʘʜʫʠʨʦʚʢʘ ʪʝʨʤʦʧʦʜʚʝʩʢʠ ʝʝ ʠʟʛʦʪʦʚʠʪʝʣʝʤ.  

8. ʇʦʛʨʝʰʥʦʩʪʴ ʧʦʩʣʝ ʛʨʘʜʫʠʨʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʜʣʷ ʪʝʨʤʦʧʦʜ-

ʚʝʩʢʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʧ. 6.7.3. 

9. ɽʩʣʠ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʧʦʚʝʨʢʝ ʨʘʟʥʦʩʪʴ ʧʦʢʘʟʘʥʠʡ ʪʘʢʞʝ ʧʨʝʚʳʩʠʪ ʜʦʧʫʩʪʠ-

ʤʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʀʂ ʩʯʠʪʘʝʪʩʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʥʝʠʩʧʨʘʚʥʳʤ ʠ ʙʨʘʢʫʝʪʩʷ. 

 

ʇʨʠ ʧʝʨʚʠʯʥʦʡ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ ʥʘ ʤʝʩʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

 

1. ɺ ʧʫʩʪʦʡ ʩʠʣʦʩ ʵʣʝʚʘʪʦʨʘ ʦʧʫʩʪʠʪʴ ʵʪʘʣʦʥʥʫʶ ʪʝʨʤʦʧʦʜʚʝʩʢʫ ʪʘʢ, ʯʪʦʙʳ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ ʠ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ ʙʳʣʦ ʥʝ ʙʦ-

ʣʝʝ 1 ʤ.  

2. ɺʳʞʜʘʪʴ ʧʘʫʟʫ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 5 ʤʠʥʫʪ. ʉʯʠʪʘʪʴ ʧʦʢʘʟʘʥʠʷ ʩ ʢʘ-

ʞʜʦʛʦ ʜʘʪʯʠʢʘ ʵʪʘʣʦʥʥʦʡ ʠ ʧʦʚʝʨʷʝʤʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

3. ɸʙʩʦʣʶʪʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ (D) ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʝ (2) 

 

           TɻT-=D , ʛʜʝ (2) 

T  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʷʝʤʳʤ ʀʂ; 

ʵT  - ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʦʡ. 

4. ʇʦʛʨʝʰʥʦʩʪʴ D ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ: 

- ʧʨʠ ʧʝʨʚʠʯʥʦʡ ʧʦʚʝʨʢʝ 0,8 ʦʪ ʧʨʝʜʝʣʘ ʜʦʧʫʩʢʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʪʝʨʤʦʧʦʜʚʝʩʢʠ; 

- ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʦʚʝʨʢʝ - ʧʨʝʜʝʣʘ ʜʦʧʫʩʢʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 

5. ɽʩʣʠ ʧʦʛʨʝʰʥʦʩʪʴ D ʧʨʝʚʳʰʘʝʪ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ, ʪʦ ʪʝʨʤʦʧʦʜ-

ʚʝʩʢʘ ʜʝʤʦʥʪʠʨʫʝʪʩʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩʢʚʦʟʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟ-

ʜʝʣʦʤ 3.3.1 ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ.  

6. ʇʦʛʨʝʰʥʦʩʪʴ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʜʣʷ ʵʪʘʣʦʥʥʦʡ 

ʪʝʨʤʦʧʦʜʚʝʩʢʠ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʧ. 6.7.3. 

7. ɽʩʣʠ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʧʦʚʝʨʢʝ ʨʘʟʥʦʩʪʴ ʧʦʢʘʟʘʥʠʡ ʪʘʢʞʝ ʧʨʝʚʳʩʠʪ ʜʦʧʫʩʪʠ-

ʤʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʀʂ ʩʯʠʪʘʝʪʩʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʥʝʠʩʧʨʘʚʥʳʤ ʠ ʙʨʘʢʫʝʪʩʷ. 

6.7.5. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʫʨʦʚʥʷ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʤʝʩʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʵʪʘʣʦʥʥʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʫʨʦʚʥʷ, ʥʘʧʨʠʤʝʨ, ʣʘʟʝʨʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ 

ʠʣʠ ʨʫʣʝʪʢʠ (ʣʦʪʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʷ), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 8.660ī2009. 

ɿʥʘʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ D ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 

ʵʪʘʣʦʥʍʛʨʝʡʥX 22 -=D , 
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ʛʜʝ ʛʨʝʡʥX2  ï ʧʦʢʘʟʘʥʠʝ ʩʠʩʪʝʤʳ; 

ʵʪʘʣʦʥʍ2  ï ʧʦʢʘʟʘʥʠʝ ʵʪʘʣʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪ ʚ ʧʷʪʠ ʪʦʯʢʘʭ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʜʠʘʧʘʟʦ-

ʥʫ ʠʟʤʝʨʝʥʠʷ, ʚʢʣʶʯʘʷ ʜʚʝ ʪʦʯʢʠ ʥʘ ʛʨʘʥʠʮʘʭ ʜʠʘʧʘʟʦʥʘ. ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ ʜʦʧʫʩʢʘʝʪʩʷ ʠʤʠʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʩʳʨʴʷ ʩ ʧʦʤʦʱʴʶ ʧʣʦ-

ʱʘʜʢʠ ʚʝʩʦʤ ʥʝ ʤʝʥʝʝ 1 ʢʛ, ʥʘ ʢʦʪʦʨʫʶ ʦʧʫʩʢʘʝʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʛʨʫʟ, ʘ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʫʨʦʚʥʷ ʦʪʩʯʝʪʘ ʜʦ ʧʣʦʱʘʜʢʠ ʠʟʤʝʨʷʝʪʩʷ ʵʪʘʣʦʥʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʠʟʤʝʨʝʥʠʷ. ʇʣʦʱʘʜʢʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʧʷʪʠ ʪʦʯʢʘʭ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʭ ʧʦ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʨʝʥʠʷ, ʚʢʣʶʯʘʷ ʜʚʝ ʪʦʯʢʠ ʥʘ ʛʨʘʥʠʮʘʭ ʜʠʘʧʘʟʦʥʘ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ: 

¶ 0,3 ʤ ʜʣʷ ʀʂ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʩ ʜʘʪʯʠʢʦʤ ʫʨʦʚʥʷ GM-ZZ1L ʠ ʚ ʚʘʨʠʘʥ-

ʪʝ ʠʩʧʦʣʥʝʥʠʷ ʩ ʧʦʜʚʝʩʢʦʡ (GM-XXYYT -ZZ1L); 

¶ 0,06 ʤ ʜʣʷ ʀʂ ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʩ ʜʘʪʯʠʢʦʤ GM-ZZ2L ʠ ʚ ʚʘʨʠʘʥʪʝ ʠʩ-

ʧʦʣʥʝʥʠʷ ʩ ʧʦʜʚʝʩʢʦʡ (GM-XXYYT -ZZ2L). 

6.7.6. ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʨʦʛʨʘʤʤʳ NLGrain 

ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ Grain. ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ "ʄʝʪʨʦ-

ʣʦʛ/ɺʳʯʠʩʣʠʪʴ CRC32". ɺʚʝʜʠʪʝ ʧʘʨʦʣʴ, ʠʟʚʝʩʪʥʳʡ ʤʝʪʨʦʣʦʛʫ, ʦʙʩʣʫ-

ʞʠʚʘʶʱʝʤʫ ʩʠʩʪʝʤʫ ʠʟʤʝʨʠʪʝʣʴʥʫʶ "ɻʨʝʡʥ". ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʳ-

ʙʝʨʠʪʝ ʧʨʦʛʨʘʤʤʫ NLGrain. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ "ʆʂ" ʧʦʷʚʠʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪ - ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ. 

2. ɼʣʷ ʧʨʦʚʝʨʢʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʚʝʨʩʠʠ ʇʆ ʦʪʢʨʦʡʪʝ ʢʘʪʘʣʦʛ "C:\Program 

Files\NetLab\NLgrain v.2008\" ʠ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚʳʙʝʨʠʪʝ "ʉʚʦʡ-

ʩʪʚʘ" ʬʘʡʣʘ NLGrain.exe, ʟʘʪʝʤ ʧʫʥʢʪ "ɺʝʨʩʠʷ".  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʙʠʙʣʠʦʪʝʢʠ Metrology.dll ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ 

ʰʘʛʠ: 

1. ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ Grain. ɺʳʧʦʣʥʠʪʝ ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʰʘʛʠ, ʥʦ 
ʚʤʝʩʪʦ ʧʨʦʛʨʘʤʤʳ NLGrain ʚ ʦʢʥʝ ʚʳʙʦʨʘ ʬʘʡʣʘ ʚʳʙʝʨʠʪʝ GrainMeter.  

2. ɼʣʷ ʧʨʦʚʝʨʢʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʚʝʨʩʠʠ ʇʆ ʦʪʢʨʦʡʪʝ ʢʘʪʘʣʦʛ "C:\Program 

Files\NetLab\NLgrain v.2008\ " ʠ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚʳʙʝʨʠʪʝ 

"ʉʚʦʡʩʪʚʘ" ʬʘʡʣʘ Metrology.dll, ʟʘʪʝʤ ʧʫʥʢʪ "ɺʝʨʩʠʷ".. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʳ hotnew_.hex ʜʣʷ ʵʪʘʣʦʥʥʦʡ ʪʝʨ-

ʤʦʧʦʜʚʝʩʢʠ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ɿʘʧʫʩʪʠʪʝ ʧʨʦʛʨʘʤʤʫ Grain. ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ "ʋʨʦʚʝʥʴ". ɺ ʦʪ-

ʢʨʳʚʰʝʡʩʷ ʧʨʦʛʨʘʤʤʝ GrainMeter ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ "ʆ ʧʨʦʛʨʘʤ-

ʤʝ/ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʇʆ". ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʝʨʠʪʝ 

ʥʦʤʝʨ ʩʠʣʦʩʘ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥ ʢʘʥʘʣ ʵʪʘʣʦʥʥʦʡ ʪʝʨʤʦʧʦʜʚʝʩʢʠ. 
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ʇʦʩʣʝ ʥʘʞʘʪʠʷ "ʆʂ" ʧʦʷʚʷʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʚʝʨʩʠʷ ʠ ʟʥʘʯʝʥʠʝ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʩʫʤʤʳ.  

ʅʘʠʤʝʥʦʚʘʥʠʝ, ʥʦʤʝʨ ʚʝʨʩʠʠ ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʳʭ ʯʘʩʪʝʡ ʇʆ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʢʘʟʘʥʥʳʤ ʚ ʚ ʪʘʙʣʠʮʝ 1 ʦʧʠ-

ʩʘʥʠʷ ʪʠʧʘ (ʪʘʙʣ. 6.3 ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ). 

 

ʊʘʙʣ. 6.3. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʀʜʝʥʪʠʬʠʢʘ-

ʮʠʦʥʥʦʝ ʥʘ-

ʠʤʝʥʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʅʦʤʝʨ ʚʝʨʩʠʠ 

(ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʦʥʥʳʡ ʥʦ-

ʤʝʨ) ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʎʠʬʨʦʚʦʡ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ (ʢʦʥ-

ʪʨʦʣʴʥʘʷ ʩʫʤʤʘ 

ʠʩʧʦʣʥʷʝʤʦʛʦ 

ʢʦʜʘ) 

ɸʣʛʦʨʠʪʤ ʚʳ-

ʯʠʩʣʝʥʠʷ ʮʠʬ-

ʨʦʚʦʛʦ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨʘ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

NLGrain NLGrain.exe 2.0.0.5 31463BB6 CRC32 

Metrology.dll Metrology.dll 1.2.6 410E9D0D CRC32 

hotnew_.hex hotnew_.hex 16.12.10 4064 CRC16 

6.8. ʆʬʦʨʤʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʝʨʢʠ 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʚʝʨʢʠ ʦʬʦʨʤʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ. ɿʥʘʢ ʧʦʚʝʨʢʠ ʚ ʚʠʜʝ ʥʘʢʣʝʡʢʠ ʥʘʥʦʩʠʪʩʷ ʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʦ ʧʦʚʝʨʢʝ. 

ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʚʝʨʢʠ ʩʠʩʪʝʤʘ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʝ ʜʦʧʫʩʢʘ-

ʝʪʩʷ ʠ ʥʘ ʥʝ yʚʳʜʘʝʪʩʷ ʠʟʚʝʱʝʥʠʝ ʦ ʥʝʧʨʠʛʦʜʥʦʩʪʠ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʯʠʥ ʠ ʧʝ-

ʨʝʯʥʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʧʨʠʟʥʘʥʥʳʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʦʚʝʨʢʠ. 

7. ʍʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʫʪʠʣʠʟʘʮʠʷ 
ʉʠʩʪʝʤʘ ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʤʝʩʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʢ ʤʝʩʪʫ ʤʦʥʪʘʞʘ ʚ ʫʧʘʢʦʚʢʝ ʠʟʛʦʪʦʚʠʪʝʣʷ.  

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚ ʫʧʘʢʦʚʢʝ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʣʶʙʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩ ʣʶʙʦʡ ʩʢʦʨʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ ʞʝ-

ʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʚ ʟʘʢʨʳʪʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ), ʘʚʠʘʮʠ-

ʦʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʚ ʥʝʦʙʦʛʨʝʚʘʝʤʳʭ ʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʦʪʩʝʢʘʭ ʩʘʤʦʣʝ-

ʪʦʚ), ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʚ ʪʨʶʤʘʭ ʩʫʜʦʚ).  

ʊʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʧʝ-

ʨʝʚʦʟʦʢ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʢʘʞʜʦʤ ʚʠʜʝ ʪʨʘʥʩʧʦʨʪʘ. ʈʘʟʤʝʱʝʥʠʝ ʠ ʢʨʝʧʣʝ-

ʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʘʨʳ ʩ ʫʧʘʢʦʚʘʥʥʳʤʠ ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʳ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘʭ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʧʝ-

ʨʝʤʝʱʝʥʠʡ. 



 8. ʉʚʝʜʝʥʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ 
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 ʋʩʣʦʚʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʚ ʫʧʘʢʦʚʢʝ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ - ʧʦ ʢʘʪʝ-

ʛʦʨʠʠ ʉ ɻʆʉʊ 23216-78: ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ - ʦʪ -60̄ʉ ʜʦ 

+70̄ʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ - ʜʦ 95 % ʧʨʠ 30ʉ̄; ʘʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ - ʦʪ 630 ʜʦ 800 ʤʤ ʨʪ. ʩʪ. ʇʦʩʣʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʜʝʨʞʘʥʘ 

ʚ ʥʦʨʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʫʧʘʢʦʚʢʝ ʥʝ ʤʝʥʝʝ 6 

ʯʘʩʦʚ. 

ʋʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʚ ʫʧʘʢʦʚʢʝ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ - ʧʦ ʢʘʪʝʛʦʨʠʠ 2(ʩ)  

ɻʆʉʊ 15150-69: ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ - ʦʪ +5 ʉ̄ ʜʦ +40 ʉ̄; ʦʪ-

ʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ - ʜʦ 85 %. ɺ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʘʛʨʝʩʩʠʚʥʳʭ ʧʨʠʤʝʩʝʡ (ʧʘʨʦʚ ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ), ʚʳʟʚrʘʶʱʠʭ 

ʢʦʨʨʦʟʠʶ. 

ʉʠʩʪʝʤʳ ʠʟʤʝʨʠʪʝʣʴʥʳʝ "ɻʨʝʡʥ" ʜʦʣʞʥʘ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʝʞʠʤʘʭ ʠ ʫʩʣʦʚʠʷʭ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

ʍʨʘʥʠʪʴ ʟʘʧʘʩʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʚ ʪʘʨʝ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʇʨʠ ʝʝ 

ʦʪʩʫʪʩʪʚʠʠ ʥʘʜʦ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʠʟʜʝʣʠʷ ʦʪ ʧʦʧʘʜʘʥʠʷ 

ʚʥʫʪʨʴ ʝʛʦ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʳʣʠ, ʚʣʘʛʠ, ʢʦʥʜʝʥʩʘʪʘ, ʠʥʦʨʦʜʥʳʭ ʪʝʣ. ʉʨʦʢ 

ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʣʝʪ. 

ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʩʦʜʝʨʞʠʪ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʚʝʱʝʩʪʚ ʠ ʝʛʦ ʫʪʠʣʠʟʘʮʠʷ ʥʝ 

ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʦʩʦʙʳʭ ʤʝʨ. 

8. ɻʘʨʘʥʪʠʷ ʠʟʛʦʪʦʚʠʪʝʣʷ 
ʅʀʃ ɸʇ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʩʧʣʘʪʥʫʶ ʟʘʤʝʥʫ ʥʝʠʩʧʨʘʚʥʳʭ ʙʣʦʢʦʚ ʩʠʩʪʝʤʳ ʚ ʪʝ-

ʯʝʥʠʝ 18 ʤʝʩʷʮʝʚ ʩʦ ʜʥʷ ʧʨʦʜʘʞʠ ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʚʠʜʠʤʳʭ ʤʝʭʘʥʠ-

ʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ.  

ʇʨʝʪʝʥʟʠʠ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʧʦʜʧʠʩʠ 

ʠ ʧʝʯʘʪʠ ʪʦʨʛʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʦʩʪʘʚʢʘ ʠʟʜʝʣʠʡ ʜʣʷ ʨʝʤʦʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʧʦʯʪʝ ʠʣʠ ʢʫʨʴʝʨʦʤ. ʇʨʠ ʧʝ-

ʨʝʩʳʣʢʝ ʧʦʯʪʦʡ ʙʣʦʢʠ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʚ ʫʧʘʢʦʚʢʫ ʠʟʛʦʪʦ-

ʚʠʪʝʣʷ ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʝʡ ʧʦ ʩʪʦʡʢʦʩʪʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʦ 

ʚʨʝʤʷ ʧʝʨʝʩʳʣʢʠ. ʂ ʠʟʜʝʣʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʦʧʠʩʘʥʠʝ ʜʝʬʝʢʪʘ ʠ ʫʩ-

ʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʠʙʦʨ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ. 

9. ʉʚʝʜʝʥʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ 
ʀʤʝʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʠʧʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ 

RU.C.34.042.A ˉ 52250, ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʜʦ 10 ʩʝʥʪʷʙʨʷ 2018 ʛ. ʈʝʛʠʩʪʨʘʮʠʦʥ-

ʥʳʡ ʥʦʤʝʨ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʬʦʥʜʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʜʠʥʩʪʚʘ 

ʠʟʤʝʨʝʥʠʡ 53663-13. 



 9. ʉʚʝʜʝʥʠʷ ʦ ʩʝʨʪʠʬʠʢʘʮʠʠ 
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ʀʤʝʝʪʩʷ ʜʝʢʣʘʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʠʭ ʈʝʛʣʘʤʝʥʪʦʚ 

ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ 004/2011 ʠ 020/2011 ʟʘ ʥʦʤʝʨʦʤ ʊʉ RU ɼ-

RU.ɸʀ30ɺ.00980, ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʜʦ 09.10.2018 ʛʦʜʘ. 

ʀʤʝʝʪʩʷ ʜʝʢʣʘʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʊʝʭʥʠʯʝʩʢʦʛʦ ʈʝʛʣʘʤʝʥʪʘ 

ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ 012/2011 ʟʘ ʥʦʤʝʨʦʤ ʊʉ RU ʉ-RU.ɻɹ08.02019, ʩʨʦʢ 

ʜʝʡʩʪʚʠʷ ʜʦ 28.09.2021 ʛʦʜʘ. 

 



 10. ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ 
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10. ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ 
ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʠʩʪʝʤʘ ʢʦʤʘʥʜ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺʩʝ ʢʦʤʘʥʜʳ ʜʣʷ ʠʟʤʝʨʠʪʝʣʷ ʫʨʦʚʥʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʙʫʢʚʳ L. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ, ʜʨʫʛʠʝ - ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʫʢʘʟʘʥʘ ʚ ʦʧʠʩʘʥʠʠ ʢʦʤʘʥʜ. ʃʶʙʳʝ ʧʘʨʘʤʝʪʨʳ 

ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ (ʧʨʠʤʝʥʷʶʪʩʷ) ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʩʳʣʢʠ ʢʦʤʘʥʜʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʩʠʤʚʦʣʘ ʢʦʥʮʘ ʩʪʨʦʢʠ ʚʦ ʚʩʝʭ ʢʦʤʘʥʜʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ "/r" (ASCII ʩʠʤʚʦʣ "cr", 

ʢʦʜ 0x0D). 

10.1. ^LMAAAA cr  

ɺʳʧʦʣʥʠʪʴ ʠʟʤʝʨʝʥʠʝ (M - Measure). ʀʤʝʝʪʩʷ ʜʚʘ ʨʝʞʠʤʘ: ʘʩʠʥʭʨʦʥʥʳʡ ʠ 

ʩʠʥʭʨʦʥʥʳʡ. ʈʝʞʠʤ ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ ^LAAAAA cr ʠʣʠ ^LSAAAAcr. ʇʦ 

ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥ ʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ. 

AAAA  - ʘʜʨʝʩ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ); 

ʆʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ ʧʨʠʭʦʜʠʪ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʜʣʠʪʴʩʷ ʜʦ 4 ʤʠʥ. ʜʣʷ ʛʣʫʙʠʥʳ ʩʠʣʦʩʘ 30 ʤ. 

ʌʦʨʤʘʪ ʦʪʚʝʪʘ: 

!AAAA cr 

10.2. ^LGAAAA cr 

ʇʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ (G - Get) ʠʟʤʝʨʝʥʠʡ ʠʟ ʚʨʝʤʝʥʥʦʛʦ ʙʫʬʝʨʘ.  

AAAA  - ʘʜʨʝʩ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ); 

ʆʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ:  

!AAAA( D)cr, 

ʛʜʝ  

! - ʧʨʠʟʥʘʢ ʫʜʘʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ; 

AAAA  - ʘʜʨʝʩ; 

(D) - ʦʪ ʦʜʥʦʛʦ ʜʦ 5 ʩʠʤʚʦʣʦʚ ʮʠʬʨ ʚ ʜʝʩʷʪʠʯʥʦʤ ʬʦʨʤʘʪʝ, ʚʳʨʘʞʘʶʱʠʭ ʢʦ-

ʣʠʯʝʩʪʚʦ ʠʤʧʫʣʴʩʦʚ, ʧʦʜʘʥʥʳʭ ʥʘ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ. ʆʜʠʥ ʦʙʦʨʦʪ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ 200 ʠʤʧʫʣʴʩʘʤ (10 ʩʤ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʪʠʢʘ). 

10.3. ^LTAAAA cr 

ʇʦʜʲʝʤ ʛʨʫʟʘ (T - Top) 

AAAA  - ʘʜʨʝʩ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ); 

ʆʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ: 

ʆʪʚʝʪʘ ʥʝʪ. 



 10. ʉʠʩʪʝʤʘ ʢʦʤʘʥʜ 
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10.4. ^LWAAAANN cr 

ɿʘʜʘʥʠʝ ʜʣʠʥʳ ʥʘʤʦʪʢʠ (W - Winding) ʢʘʥʘʪʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʪʘʨʪ ʧʨʦʮʝʩʩʘ ʥʘʤʦʪʢʠ. 

AAAA  ï ʘʜʨʝʩ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ). 

NN ï ʜʣʠʥʘ ʥʘʤʦʪʢʠ ʚ ʤʝʪʨʘʭ. 

ʆʪʚʝʪ: 

!AAAA cr 

ʅʘʧʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: 

^LW000132cr 

ʆʪʚʝʪ: 

ʆʪʚʝʪʘ ʥʝʪ. 

ɺʨʘʱʝʥʠʝ ʰʢʠʚʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʢʦʛʜʘ ʥʘʤʦʪʘʝʪʩʷ NN ʤʝʪʨʦʚ ʢʘʥʘʪʠʢʘ. 

10.5. ^LDAAAANN cr 

ɿʘʜʘʥʠʝ ʧʨʝʜʝʣʴʥʦʡ ʛʣʫʙʠʥʳ (Depth) ʩʠʣʦʩʘ, ʜʦ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ 

ʛʨʫʟ. ʋʩʪʘʥʦʚʢʘ ʭʨʘʥʠʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʪ.ʝ. ʥʝ ʟʘʧʦʤʠʥʘʝʪʩʷ ʧʨʠ 

ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ. 

AAAA  ï ʘʜʨʝʩ ʪʝʨʤʦʧʦʜʚʝʩʢʠ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʡ). 

NN ï ʛʣʫʙʠʥʘ ʩʠʣʦʩʘ ʚ ʤʝʪʨʘʭ  (ʮʝʣʦʝ ʯʠʩʣʦ). 

ʆʪʚʝʪ: 

!AAAA cr 

ʅʘʧʨʠʤʝʨ: 

ʂʦʤʘʥʜʘ: 

^LD000130cr - ʟʘʜʘʝʪʩʷ ʧʨʝʜʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ʩʠʣʦʩʘ 30 ʤʝʪʨʦʚ. 

ʆʪʚʝʪ: !000130cr, 

ʛʜʝ  

!0001 - ʘʜʨʝʩ, 30 - ʛʣʫʙʠʥʘ. 

?0001cr ï ʝʩʣʠ ʢʦʤʘʥʜʘ ʥʝ ʚʦʩʧʨʠʥʷʪʘ. 

10.6. ^LPAAAA cr 

ʆʧʨʦʩ (P - Polling) ʧʦʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʜʘʪʯʠʢʘ. 

AAAA  - ʘʜʨʝʩ ʪʝʨʤʦʧʦʜʚʝʩʢʠ; 

ʆʪʚʝʪ ʥʘ ʢʦʤʘʥʜʫ: 

!TopABotBcr, 

ʛʜʝ ɸ ʠ B ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʜʚʘ ʟʥʘʯʝʥʠʷ: '1', ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʚʝʪʫ 

"ɺʢʣʶʯʝʥ" ʠʣʠ '0' - "ʅʝʪ". ʅʘʧʨʠʤʝʨ,  !Top1Bot0cr ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʝʨʭʥʠʡ 
















