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1. ɺɺɽɼɽʅʀɽ 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ (ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) ʦʧʦʚʝʱʘʪʝʣ ̫

çʕʂʈɸʅ-ʀʅʌʆ RGBè (ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ çʦʧʦʚʝʱʘʪʝʣʴè). 
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2. ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ ʆʇʆɺɽʑɸʊɽʃʗ 

 çʕʂʈɸʅ-ʀʅʌʆ-RGBè ʷʚʣʷʝʪʩʷ  ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʦʧʦʚʝʱʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʦʡ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ, ʠ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝʤ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʧʦʚʝʱʘʪʝʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʦʯʝʨʝʜʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʢʦʤʘʥʜ, ʥʘʟʳʚʘʝʤʦʡ ʩʮʝʥʘʨʠʝʤ. ʉʮʝʥʘʨʠʡ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʘʥʜ: 

 ʇʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ: 1)

ʂʦʤʘʥʜʘ ʚʳʚʦʜʠʪ ʥʘ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ ʦʧʦʚʝʱʘʪʝʣʷ ʦʜʥʦ ʠʟ ʭʨʘʥʷʱʠʭʩʷ ʚ 

ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʠʟʦʙʨʘʞʝʥʠʡ.  

ɺʩʝʛʦ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʦʧʦʚʝʱʘʪʝʣʷ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʜʦ 32 

ʠʟʦʙʨʘʞʝʥʠʡ. ɺʳʙʦʨ ʚʳʚʦʜʠʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʝʛʦ ʥʦʤʝʨʫ.  

ʈʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ (ʚ ʧʠʢʩʝʣʷʭ) ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʨʘʟʤʝʨ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʧʦʣʷ (ʚ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʪʦʯʢʘʭ); 

 ʉʢʨʳʪʴ ʠʟʦʙʨʘʞʝʥʠʝ: 2)

ʂʦʤʘʥʜʘ ʧʦʣʥʦʩʪʴʶ ʦʪʢʣʶʯʘʝʪ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ; 

 ʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʣʝʚʦ: 3)

ʂʦʤʘʥʜʘ ʩʜʚʠʛʘʝʪ ʫʞʝ ʚʳʚʝʜʝʥʥʦʝ ʥʘ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʠʥ 

ʩʪʦʣʙʝʮ ʚʣʝʚʦ. 

ʉʜʚʠʛ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʦʣʙʝʮ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʚʳʤ ʩʣʝʚʘ, ʧʦʩʣʝ ʪʘʢʦʛʦ ʩʜʚʠʛʘ ʦʢʘʞʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʚʳʤ ʩʧʨʘʚʘ. ʂʦʤʘʥʜʘ ʧʦʣʝʟʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ çʙʝʛʫʱʝʡ ʩʪʨʦʢʠè; 

 ʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʧʨʘʚʦ: 4)

ʂʦʤʘʥʜʘ ʩʜʚʠʛʘʝʪ ʫʞʝ ʚʳʚʝʜʝʥʥʦʝ ʥʘ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʠʥ 

ʩʪʦʣʙʝʮ ʚʧʨʘʚʦ. ʉʜʚʠʛ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʦʣʙʝʮ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʧʨʝʜʝʣʘʭ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʚʳʤ ʩʧʨʘʚʘ, ʧʦʩʣʝ ʪʘʢʦʛʦ ʩʜʚʠʛʘ ʦʢʘʞʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʚʳʤ ʩʣʝʚʘ. ʂʦʤʘʥʜʘ ʧʦʣʝʟʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ çʙʝʛʫʱʝʡ ʩʪʨʦʢʠè; 

 ʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʚʝʨʭ: 5)

ʂʦʤʘʥʜʘ ʩʜʚʠʛʘʝʪ ʫʞʝ ʚʳʚʝʜʝʥʥʦʝ ʥʘ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ 

ʚʚʝʨʭ. ʉʜʚʠʛ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʨʦʢʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ 

ʩʚʝʨʭʫ, ʦʢʘʞʝʪʩʷ ʚʥʠʟʫ. ʂʦʤʘʥʜʘ ʧʦʣʝʟʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʵʬʬʝʢʪʦʚ; 

 ʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʥʠʟ: 6)

ʂʦʤʘʥʜʘ ʩʜʚʠʛʘʝʪ ʫʞʝ ʚʳʚʝʜʝʥʥʦʝ ʥʘ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ 

ʚʥʠʟ. ʉʜʚʠʛ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʨʦʢʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ 

ʩʥʠʟʫ, ʦʢʘʞʝʪʩʷ ʚʚʝʨʭʫ. ʂʦʤʘʥʜʘ ʧʦʣʝʟʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʵʬʬʝʢʪʦʚ; 

 ɺʢʣʶʯʠʪʴ ʟʚʫʢ: 7)

ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʟʚʫʢʦʚʦʡ ʠʟʣʫʯʘʪʝʣʴ; 

 ɺʳʢʣʶʯʠʪʴ ʟʚʫʢ: 8)

ʂʦʤʘʥʜʘ ʦʪʢʣʶʯʘʝʪ ʟʚʫʢʦʚʦʡ ʠʟʣʫʯʘʪʝʣʴ; 

 ʀʥʚʝʨʪʠʨʦʚʘʪʴ ʟʚʫʢ: 9)

ʂʦʤʘʥʜʘ ʤʝʥʷʝʪ ʩʦʩʪʦʷʥʠʝ ʟʚʫʢʦʚʦʛʦ ʠʟʣʫʯʘʪʝʣʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʘʥʜʘ ʠʟʤʝʥʷʝʪ 
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ʩʦʩʪʦʷʥʠʝ ʠʟʣʫʯʘʪʝʣʷ ʩ ʚʳʢʣʶʯʝʥʥʦʛʦ ʥʘ ʚʢʣʶʯʝʥʥʦʝ, ʘ ʚʢʣʶʯʝʥʥʦʝ - ʥʘ ʚʳʢʣʶʯʝʥʥʦʝ; 

 ɿʘʜʝʨʞʢʘ: 10)

ʂʦʤʘʥʜʘ ʚʩʪʘʚʣʷʝʪ ʟʘʜʝʨʞʢʫ. ʇʝʨʝʭʦʜ ʥʘ ʩʣʝʜʫʶʱʫʶ ʢʦʤʘʥʜʫ ʩʮʝʥʘʨʠʷ ʙʫʜʝʪ 

ʟʘʜʝʨʞʘʥ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʜʝʨʞʢʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʜʝʨʞʢʠ ʟʘʜʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

 ʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫ: 11)

ʂʦʤʘʥʜʘ ʜʝʣʘʝʪ ʩʣʝʜʫʶʱʝʡ ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʦʡ ʜʨʫʛʫʶ ʢʦʤʘʥʜʫ ʚʳʧʦʣʥʷʝʤʦʛʦ 

ʩʮʝʥʘʨʠʷ. ɺʳʙʦʨ ʩʣʝʜʫʶʱʝʡ ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʝʝ ʧʦʨʷʜʢʦʚʦʤʫ 

ʥʦʤʝʨʫ ʚ ʩʮʝʥʘʨʠʠ.  

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʢʦʤʘʥʜʳ ʧʦʢʘʞʝʤ ʦʙʳʯʥʳʡ ʧʦʨʷʜʦʢ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʩʮʝʥʘʨʠʷ:  

 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʦʙʳʯʥʦʛʦ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʚ ʩʮʝʥʘʨʠʠ 

ʂʦʤʘʥʜʳ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ:  

1 Ÿ 2 Ÿ 3 Ÿ 4 Ÿ 5. 

ʊʝʧʝʨʴ ʜʦʙʘʚʠʤ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʫ ççʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè (ʢʦʤʘʥʜʘ ʩ ʥʦʤʝʨʦʤ 4): 

 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʩʮʝʥʘʨʠʷ ʩ ʢʦʤʘʥʜʦʡ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʩʪʘʥʝʪ ʩʣʝʜʫʶʱʝʡ: 

1 Ÿ 2 Ÿ 3 Ÿ 2 Ÿ 3Ÿ 2 Ÿ 3Ÿ 2 Ÿ 3 é. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʘʨʘʤʝʪʨ 

çʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚè ʩʦ ʟʥʘʯʝʥʠʝʤ, ʦʪʣʠʯʥʳʤ ʦʪ ʥʫʣʷ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʚʳʰʝ ʩʮʝʥʘʨʠʷ, ʝʩʣʠ ʧʨʠʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ çʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚè ʨʘʚʥʦʝ ʝʜʠʥʠʮʝ: 

1 Ÿ 2 Ÿ 3 Ÿ 2 Ÿ 3Ÿ 5 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ, ʢʦʤʘʥʜʘ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʪʦʣʴʢʦ 

ʦʜʠʥ ʨʘʟ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ çʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚè).  

ɺ ɻʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʦʧʦʚʝʱʘʪʝʣʷ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʜʦ 16 ʥʝʟʘʚʠʩʠʤʳʭ ʩʮʝʥʘʨʠʝʚ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʘʥʜ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʩʪʨʦʝʢ, ʦʧʦʚʝʱʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʥʫʞʥʦʛʦ 

ʩʮʝʥʘʨʠʷ ʣʠʙʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ, ʣʠʙʦ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʘʥʜʳ ʦʪ ʫʜʘʣʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʧʨʦʪʦʢʦʣʫ ModBus RTU. 

1 2 3 4 5

1 2 3 4 5
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3. ʇʆɼɻʆʊʆɺʂɸ ʂ ʈɸɹʆʊɽ 

3.1. ʄʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ: 

- ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ: Windows XP, 7, 8; 

- Microsoft.NET Framework 3.5; 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ: 

- ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʤʠʥʠʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ;r 

- ʂʣʘʚʠʘʪʫʨʘ, ʤʳʰʴ; 

- ʉʚʦʙʦʜʥʳʡ USB-ʧʦʨʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʦʚʝʱʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ  ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʠʥʪʝʨʬʝʡʩʦʚ; 

3.2. ʇʦʜʢʣʶʯʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ 

ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʧʦʚʝʱʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʠʥʪʝʨʬʝʡʩʦʚ USB-RS485. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ ʇʀ2 ʅʀʊʇ 

çʅʀʊɸè, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʨʘʡʚʝʨ. ɼʨʘʡʚʝʨ ʤʦʞʥʦ ʩʚʦʙʦʜʥʦ ʩʢʘʯʘʪʴ ʩ ʩʘʡʪʘ www.nitann.ru. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʨʘʡʚʝʨʘ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʡ COM-ʧʦʨʪ, ʚʥʫʪʨʝʥʥʝ ʘʩʩʦʮʠʠʨʫʝʤʳʡ ʩ USB-ʨʘʟʲʝʤʦʤ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʦʜʢʣʶʯʝʥ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʦʚ. ɺ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows 7 ʧʦʩʤʦʪʨʝʪʴ ʥʦʤʝʨ 

ʜʦʙʘʚʣʝʥʥʦʛʦ ʧʦʨʪʘ ʤʦʞʥʦ ʚ ʜʠʩʧʝʪʯʝʨʝ ʫʩʪʨʦʡʩʪʚ: 

 

ʈʠʩ. 3. ɼʠʩʧʝʪʯʝʨ ʫʩʪʨʦʡʩʪʚ Microsoft Windows 7 

http://www.nitann.ru/
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4. ʆʉʅʆɺʅʓɽ ʆʇɽʈɸʎʀʀ ʇʈʀ ʈɸɹʆʊɽ ʉ ʇʈʆɻʈɸʄʄʆʁ 

4.1. ʆʙʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʦʧʦʚʝʱʘʪʝʣʷ 

 ʇʦʜʢʣʶʯʠʪʴ ʦʧʦʚʝʱʘʪʝʣʴ ʢ ʢʦʤʧʴʶʪʝʨʫ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ; 1)

 ʇʦʜʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʦʧʦʚʝʱʘʪʝʣʷ;  2)

 ʆʪʢʨʳʪʴ ʧʨʦʛʨʘʤʤʫ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ; 3)

 ɺʳʙʨʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ ʠ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ (ʩʤ. ʧ. 4.2. çɺʳʙʦʨ 4)

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘè); 

 ʉʦʟʜʘʪ ɹʢʦʥʬʠʛʫʨʘʮʠʶ: 5)

 ʉʦʟʜʘʪʴ ʥʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. ɼʣʷ ʵʪʦʛʦ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ 5.1)

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʌʘʡʣè Ÿ çʅʦʚʳʡè; 

 ɼʦʙʘʚʠʪʴ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ (ʩʤ. ʧ. 4.3. çɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 5.2)

ʠʟʦʙʨʘʞʝʥʠʡè); 

 ʅʘʩʪʨʦʠʪʴ ʩʮʝʥʘʨʠʠ: 5.3)

 ɺʢʣʶʯʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʮʝʥʘʨʠʠ (ʩʤ. ʧ. 4.4 çɺʢʣʶʯʝʥʠʝ ʠ ʚʳʙʦʨ ʥʘʟʚʘʥʠʷ 5.3.1)

ʩʮʝʥʘʨʠʷè); 

  ɼʦʙʘʚʠʪʴ ʢʦʤʘʥʜʳ ʚ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʮʝʥʘʨʠʠ (ʩʤ. ʧ. 4.5. çɼʦʙʘʚʣʝʥʠʝ ʚ 5.3.2)

ʩʮʝʥʘʨʠʡ ʥʦʚʳʭ ʢʦʤʘʥʜè); 

 ʋʩʪʘʥʦʚʠʪʴ ModBus-ʘʜʨʝʩ ʦʧʦʚʝʱʘʪʝʣʷ (ʩʤ. ʧ. 4.6. çʋʩʪʘʥʦʚʢʘ ModBus-ʘʜʨʝʩʘ 6)

ʦʧʦʚʝʱʘʪʝʣʷè); 

 ʉʦʭʨʘʥʠʪʴ ʩʦʟʜʘʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʬʘʡʣ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʝʝ ʧʦʚʪʦʨʥʦ 7)

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʟʘʧʠʩʠ ʚ ʜʨʫʛʠʝ ʦʧʦʚʝʱʘʪʝʣʠ (ʩʤ. ʧ. 4.7. çʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ 

ʬʘʡʣè); 

 ɿʘʧʠʩʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʚ ʦʧʦʚʝʱʘʪʝʣʴ (ʩʤ. ʧ. 4.9 çɿʘʧʠʩʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ 8)

ʦʧʦʚʝʱʘʪʝʣʴè); 

 ɿʘʢʨʳʪʴ ʧʨʦʛʨʘʤʤʫ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ; 9)

 ʆʪʢʣʶʯʠʪʴ ʧʠʪʘʥʠʝ ʦʧʦʚʝʱʘʪʝʣʷ; 10)
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4.2. ɺʳʙʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 

ʇʝʨʝʜ ʧʝʨʚʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 

ʧ. 3.2. çʇʦʜʢʣʶʯʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩʦʚè. ɼʘʣʝʝ ʚʳʧʦʣʥʠʪʴ: 

 ɺʳʙʨʘʪʴ ʧʦʨʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠʥʪʝʨʬʝʡʩʦʚ: 1)

 

ʈʠʩ. 4. ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʧʦʚʝʱʘʪʝʣʝʤ. ɺʳʙʦʨ ʧʦʨʪʘ. 

 ɺʳʙʨʘʪʴ ʞʝʣʘʝʤʫʶ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ: 2)

 

ʈʠʩ. 5. ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʧʦʚʝʱʘʪʝʣʝʤ. ɺʳʙʦʨ ʩʢʦʨʦʩʪʠ. 
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4.3. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ɼʦʙʘʚʣʝʥʠʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ  ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʦʙʣʘʩʪʠ çʀʟʦʙʨʘʞʝʥʠʷè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ: 

 

ʈʠʩ. 6. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ɺ ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʢʘʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʪʘʢ  ʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʧʨʦʛʨʘʤʤʫ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʨʝʜʘʢʪʦʨʘ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

4.3.1. ɼʦʙʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ʬʘʡʣʘ 

ɺ ʢʦʥʬʠʛʫʨʘʮʠʶ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ BMP ʠ 

ʠʤʝʶʱʠʝ ʩʣʝʜʫʶʱʠʡ ʨʘʟʤʝʨ: ʚʳʩʦʪʘ ï 16 ʧʠʢʩʝʣʝʡ, ʰʠʨʠʥʘ ï ʦʪ 56 ʜʦ 320 ʧʠʢʩʝʣʝʡ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʬʘʡʣʘ: 

 ɺr ʙʝʨʠʪʝ ʩʚʦʙʦʜʥʫʶ ʩʪʨʦʢʫ ʚ ʪʘʙʣʠʮʝ ʦʙʣʘʩʪʠ çʀʟʦʙʨʘʞʝʥʠʷè: 1)

 

ʈʠʩ. 7. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺʳʙʦʨ ʤʝʩʪʘ ʚ ʪʘʙʣʠʮʝ ʜʣʷ  ʟʘʛʨʫʞʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 
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 ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ çɿʘʛʨʫʟʠʪʴè: 2)

 

ʈʠʩ. 8. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʥʦʧʢʠ çɿʘʛʨʫʟʠʪʴè. 

 ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʝʨʠʪʝ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʥʘʞʤʠʪʝ 3)

çʆʪʢʨʳʪʴè: 

 

ʈʠʩ. 9. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʬʘʡʣʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʷʚʠʪʩʷ ʚ ʪʘʙʣʠʮʝ ʦʙʣʘʩʪʠ çʀʟʦʙʨʘʞʝʥʠʷè: 

 

ʈʠʩ. 10. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʇʨʠʤʝʨ ʪʘʙʣʠʮʳ ʦʙʣʘʩʪʠ çʀʟʦʙʨʘʞʝʥʠʷè ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ. 

4.3.2. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ 

ʨʝʜʘʢʪʦʨʘ  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʫʞʝ ʜʦʙʘʚʣʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ: 

 ʆʪʢʨʦʡʪʝ ʨʝʜʘʢʪʦʨ ʠʟʦʙʨʘʞʝʥʠʡ (ʩʤ. ʧ. 5.2 çɿʘʧʫʩʢ ʨʝʜʘʢʪʦʨʘ ʠʟʦʙʨʘʞʝʥʠʡè ); 1)

 ʅʘʨʠʩʫʡʪʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʩʤ. ʧ. 5.3 çʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷè, ʧ. 5.4 çɺʳʙʦʨ 2)

ʮʚʝʪʘ ʨʠʩʦʚʘʥʠʷè, ʧ. 5.5 çʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʡ ʪʦʯʢʠè, ʧ. 5.6 çʀʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʦʯʝʢè); 

 ʉʦʭʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʢʦʥʬʠʛʫʨʘʮʠʶ (ʩʤ. ʧ. 5.7 çʉʦʭʨʘʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 3)

ʢʦʥʬʠʛʫʨʘʮʠʶè); 
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4.4. ɺʢʣʶʯʝʥʠʝ ʠ ʚʳʙʦʨ ʥʘʟʚʘʥʠʷ ʩʮʝʥʘʨʠʷ  

ʆʧʦʚʝʱʘʪʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʪʝ ʩʮʝʥʘʨʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʩʪʦʷʥʠʝ çɺʢʣʶʯʝʥè ʚ 

ʧʨʦʛʨʘʤʤʝ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ ʩʮʝʥʘʨʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʝʝ: 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ 1)

ʩʮʝʥʘʨʠʡ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʀʟʤʝʥʠʪʴè: 

 

ʈʠʩ. 11. ɺʢʣʶʯʝʥʠʝ ʠ ʚʳʙʦʨ ʥʘʟʚʘʥʠʷ ʩʮʝʥʘʨʠʷ 

 ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʛʘʣʦʯʢʫ çɺʢʣʶʯʠʪʴè, ʚ ʧʦʣʝ çʅʘʟʚʘʥʠʝ  2)

ʩʮʝʥʘʨʠʷè ʚʚʦʜʠʤ ʞʝʣʘʝʤʦʝ ʥʘʟʚʘʥʠʝ ʩʮʝʥʘʨʠʷ. ɼʘʣʝʝ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè: 

 

ʈʠʩ. 12. ɺʢʣʶʯʝʥʠʝ ʠ ʚʳʙʦʨ ʥʘʟʚʘʥʠʷ ʩʮʝʥʘʨʠʷ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʣʘʩʪʴ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʠʤʝʪ ʚʠʜ: 

 

ʈʠʩ. 13. ɺʢʣʶʯʝʥʠʝ ʠ ʚʳʙʦʨ ʥʘʟʚʘʥʠʷ ʩʮʝʥʘʨʠʷ 
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4.5. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʥʦʚʳʭ ʢʦʤʘʥʜ 

4.5.1. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ çʇʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè: 

 

ʈʠʩ. 14. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʥʦʚʦʡ ʢʦʤʘʥʜʳ 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʦʪʢʨʳʚʰʝʛʦʩʷ ʦʢʥʘ ʚʳʙʨʘʪʴ çʇʦʢʘʟʘʪʴ 2)

ʠʟʦʙʨʘʞʝʥʠʝè: 

 

ʈʠʩ. 15. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ - çʇʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝè. 
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 ɺ ʪʘʙʣʠʮʝ ʦʙʣʘʩʪʠ çʀʟʦʙʨʘʞʝʥʠʝè ʚʳʙʨʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʚʳʚʝʩʪʠ ʥʘ 3)

ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ: 

 

ʈʠʩ. 16. ɼʦʙʘʚʣʝʥʠʝ ʢʦʤʘʥʜʳ çʇʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝè. 

ɺʳʙʦʨ ʠʟʦʙʨʘʞʝʥʠʷ. 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʉʪʨʦʢʠè ʦʙʣʘʩʪʠ çʀʟʦʙʨʘʞʝʥʠʝè ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʚʳʚʦʜʘ 4)

ʚʳʙʨʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ: 

 

ʈʠʩ. 17. ɼʦʙʘʚʣʝʥʠʝ ʢʦʤʘʥʜʳ çʇʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝè. 

 ɺʳʙʦʨ ʦʪʦʙʨʘʞʘʝʤʳʭ ʩʪʨʦʢ. 
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ɺʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ: 

- çʇʦʣʥʦʩʪʴʶè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʩʚʝʪʦʜʠʦʜʥʦʝ ʧʦʣʝ ʦʧʦʚʝʱʘʪʝʣʷ  ʙʫʜʝʪ ʚʢʣʶʯʝʥʦ ʧʦʣʥʦʩʪʴʶ; 

- çɺʝʨʭʥʠʝ ʩʪʨʦʢʠè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʧʦʣʦʚʠʥʘ 

ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʧʦʣʷ ʦʧʦʚʝʱʘʪʝʣʷ. ʅʠʞʥʷʷ ʧʦʣʦʚʠʥʘ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʧʦʣʷ ʙʫʜʝʪ 

ʚʳʢʣʶʯʝʥʘ; 

- çʅʠʞʥʠʝ ʩʪʨʦʢʠè. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʙʫʜʝʪ ʚʢʣʶʯʝʥʘ ʪʦʣʴʢʦ ʥʠʞʥʷʷ ʧʦʣʦʚʠʥʘ 

ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʧʦʣʷ ʦʧʦʚʝʱʘʪʝʣʷ. ɺʝʨʭʥʷʷ ʧʦʣʦʚʠʥʘ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʧʦʣʷ ʙʫʜʝʪ 

ʦʪʢʣʶʯʝʥʘ; 

 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè: 5)

 

ʈʠʩ. 18. ɼʦʙʘʚʣʝʥʠʝ ʢʦʤʘʥʜʳ çʇʦʢʘʟʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝè. 

ʀʪʦʛʦʚʳʡ  ʚʠʜ ʦʢʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 
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4.5.2. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ 

çʉʢʨʳʪʴ ʠʟʦʙʨʘʞʝʥʠʝè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʦʪʢʨʳʚʰʝʛʦʩʷ ʦʢʥʘ ʚʳʙʨʘʪʴ çʉʢʨʳʪʴ 2)

ʠʟʦʙʨʘʞʝʥʠʝè: 

 

ʈʠʩ. 19. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ ï çʉʢʨʳʪʴ ʠʟʦʙʨʘʞʝʥʠʝè. 

 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè: 3)

 

ʈʠʩ. 20. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ ʢʦʤʘʥʜ ï çʉʢʨʳʪʴ ʠʟʦʙʨʘʞʝʥʠʝè. 
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4.5.3. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ 

çʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʣʝʚʦè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʚʳʙʨʘʪʴ çʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʣʝʚʦè: 2)

 

ʈʠʩ. 21. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ ï çʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʣʝʚʦè. 

 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè: 3)

 

ʈʠʩ. 22. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ ï çʉʜʚʠʥʫʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚʣʝʚʦè. 
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4.5.4. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ çɿʘʜʝʨʞʢʘè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʚʳʙʨʘʪʴ çɿʘʜʝʨʞʢʘè: 2)

 

ʈʠʩ. 23. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ.  

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ ï çɿʘʜʝʨʞʢʘè. 

 ɺ ʧʦʣʝ çɼʣʠʪʝʣʴʥʦʩʪʴè ʦʙʣʘʩʪʠ çɿʘʜʝʨʞʢʘè ʚʳʙʨʘʪʴ ʞʝʣʘʝʤʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʘʫʟʳ ʚ 3)

ʤʠʣʣʠʩʝʢʫʥʜʘʭ: 

 

ʈʠʩ. 24. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ.  

ɺʳʙʦʨ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʜʝʨʞʢʠ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ ʢʦʤʘʥʜ. 
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 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè: 4)

 

ʈʠʩ. 25. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ.  

ʀʪʦʛʦʚʳʡ ʚʠʜ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ ʢʦʤʘʥʜ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʟʘʜʝʨʞʢʠ. 

4.5.5. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ çɺʢʣʶʯʠʪʴ ʟʚʫʢè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʚʳʙʨʘʪʴ çɺʢʣʶʯʠʪʴ ʟʚʫʢè: 2)

 

ʈʠʩ. 26. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ ï çɺʢʣʶʯʠʪʴ ʟʚʫʢè. 
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 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè: 3)

 

ʈʠʩ. 27. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ.  

ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ ʢʦʤʘʥʜ. 

4.5.6. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ çɺʳʢʣʶʯʠʪʴ ʟʚʫʢè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʚʳʙʨʘʪʴ çɺʳʢʣʶʯʠʪʴ ʟʚʫʢè; 2)

 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 3)

4.5.7. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ çʀʥʚʝʨʪʠʨʦʚʘʪʴ ʟʚʫʢè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 

 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʚʳʙʨʘʪʴ çʀʥʚʝʨʪʠʨʦʚʘʪʴ ʟʚʫʢè; 2)

 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 3)

4.5.8. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʮʝʥʘʨʠʡ ʢʦʤʘʥʜʳ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè 

 ɺ ʦʙʣʘʩʪʠ çʉʮʝʥʘʨʠʠè ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 1)

çɼʦʙʘʚʠʪʴè (ʩʤ. ʨʠʩ. 14); 
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 ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ çʂʦʤʘʥʜʘè ʚʳʙʨʘʪʴ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè: 2)

 

ʈʠʩ. 28. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʢʦʤʘʥʜʳ. 

ɺʳʙʦʨ ʪʠʧʘ ʜʦʙʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʳ ï çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè. 

 ɺ ʪʘʙʣʠʮʝ ʦʙʣʘʩʪʠ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ 3)

ʩʣʝʜʫʶʱʝʡ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʧʝʨʝʭʦʜʦʚ ʩ ʤʦʤʝʥʪʘ ʟʘʧʫʩʢʘ ʩʮʝʥʘʨʠʷ ʥʝ 

ʧʨʝʚʳʩʠʣʦ ʟʥʘʯʝʥʠʷ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʦʣʝ çʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚè: 

 

ʈʠʩ. 29. ɼʦʙʘʚʣʝʥʠʝ  ʢʦʤʘʥʜʳ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè. 

ɺʳʙʦʨ ʩʣʝʜʫʶʱʝʡ ʢʦʤʘʥʜʳ. 
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 ɺʳʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ ʚ ʧʦʣʝ çʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚè ʦʙʣʘʩʪʠ çʇʝʨʝʭʦʜ ʥʘ 4)

ʢʦʤʘʥʜʫè: 

 

ʈʠʩ. 30. ɼʦʙʘʚʣʝʥʠʝ  ʢʦʤʘʥʜʳ çʇʝʨʝʭʦʜ ʥʘ ʢʦʤʘʥʜʫè. 

ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʭʦʜʦʚ. 

 

 ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 5)
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4.6. ʋʩʪʘʥʦʚʢʘ ModBus-ʘʜʨʝʩʘ ʦʧʦʚʝʱʘʪʝʣʷ 

ModBus-ʘʜʨʝʩ ʦʧʦʚʝʱʘʪʝʣ ̫ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ, ʝʩʣʠ ʫʩʣʦʚʠʝʤ ʟʘʧʫʩʢʘ ʦʧʦʚʝʱʘʪʝʣʝʤ ʥʫʞʥʦʛʦ 

ʩʮʝʥʘʨʠʷ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʦʧʦʚʝʱʘʪʝʣʷ (). 

ɽʩʣʠ ʫʩʣʦʚʠʝʤ ʟʘʧʫʩʢʘ ʦʧʦʚʝʱʘʪʝʣʝʤ ʥʫʞʥʦʛʦ ʩʮʝʥʘʨʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʤʘʥʜʳ ʦʪ 

ʫʜʘʣʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʣʠʥʠʠ ModBus, ʪʦ ʚʳʙʨʘʥʥʳʡ ModBus-ʘʜʨʝʩ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʘʜʨʝʩʫ ʦʧʦʚʝʱʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʵʪʦʤ ʫʜʘʣʝʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʥʫʞʥʦʛʦ ʘʜʨʝʩʘ ʚ ʧʦʣʝ çɸʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘè ʦʙʣʘʩʪʠ çModBusè ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

ʧʨʦʛʨʘʤʤʳ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʪʴ ʞʝʣʘʝʤʳʡ ModBus-ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ: 

 

ʈʠʩ. 31. ʋʩʪʘʥʦʚʢʘ ModBus-ʘʜʨʝʩʘ ʦʧʦʚʝʱʘʪʝʣʷ 
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4.7. ʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʬʘʡʣ 

ʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʬʘʡʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʦʧʦʚʝʱʘʪʝʣʝʡ ʥʫʞʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. 

 ɺʳʙʨʘʪʴ ʤʝʥʶ çʌʘʡʣè Ÿ çʉʦʭʨʘʥʠʪʴè: 1)

 

ʈʠʩ. 32. ʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʬʘʡʣ 

 ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʨʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ ʠ ʥʘʞʘʪʴ 2)

çʉʦʭʨʘʥʠʪʴè: 

 

ʈʠʩ. 33. ʉʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʚʳʙʦʨʘ ʤʝʩʪʘ ʠ ʥʘʟʚʘʥʠʷ ʬʘʡʣʘ. 

 




































































































