
               ˸ ͙͙͔͍ͤͫͭͪͫͭͦ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ ͙ ͙ͤ͊ͯ͟ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙              

            ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

                                                              ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 15.03.04 çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ    

ʧʨʦʠʟʚʦʜʩʪʚè 

ʆʪʜʝʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

 

                                               ɹɸʂɸʃɸɺʈʉʂɸʗ ʈɸɹʆʊɸ 
ʊʝʤʘ ʨʘʙʦʪʳ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ 

ʋɼʂ 681.586.001.63:621.63 

             

   ʉʪʫʜʝʥʪ 
                ɻʨʫʧʧʘ ʌʀʆ        ʇʦʜʧʠʩʴ        ɼʘʪʘ 

          ɿï8ʊ31      ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ    

 

 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ         ʋʯʝʥʘʷ  

ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ 

        ʇʦʜʧʠʩʴ         ɼʘʪʘ 

  ʈʫʢʦʚʦʜʠʪʝʣʴ  ɺʂʈ 
ɾʫʨʘʚʣʝʚ ɼʝʥʠʩ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 

   

  ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ 
ɺʦʨʦʥʠʥ ɸʣʝʢʩʘʥʜʨ 

ɺʘʩʠʣʴʝʚʠʯ 

ʢ.ʪ.ʥ.   

 

ʂʆʅʉʋʃʔʊɸʅʊʓ: 

ʇʦ ʨʘʟʜʝʣʫ çʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ       ʋʯʝʥʘʷ    

ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ 

          ʇʦʜʧʠʩʴ         ɼʘʪʘ 

          ʉʪʘʨʰʠʡ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʐʀʇ 

ʐʘʧʦʚʘʣʦʚʘ ʅʘʪʘʣʴʷ 

ɺʣʘʜʠʤʠʨʦʚʥʘ 

   

ʇʦ ʨʘʟʜʝʣʫ çʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ          ʋʯʝʥʘʷ       

ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ 

       ʇʦʜʧʠʩʴ      ɼʘʪʘ 

      ɸʩʩʠʩʪʝʥʪ 

      ʀʐʍɹʄʊ 

ʅʝʚʩʢʠʡ ɽʛʦʨ 

ʉʝʨʛʝʝʚʠʯ 

   

                                                              ɼʆʇʋʉʊʀʊʔ ʂ ɿɸʑʀʊɽ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ        ʋʯʝʥʘʷ  

ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ 

        ʇʦʜʧʠʩʴ         ɼʘʪʘ 

    ʈʫʢʦʚʦʜʠʪʝʣʴ ʆɸʈ 
ʃʝʦʥʦʚ ʉʝʨʛʝʡ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʢ.ʪ.ʥ.   

                                              

                                          ʊʦʤʩʢ ï 2018 ʛ.  



2 

 

             ʇʃɸʅʀʈʋɽʄʓɽ ʈɽɿʋʃʔʊɸʊʓ ʆɹʋʏɽʅʀʗ ʇʆ ʆʆʇ 

 

ʂʦʜ 

ʨʝʟʫʣʴʪʘʪʘ 

ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ 

(ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ) 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʈ1 ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʙʘʟʦʚʳʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ  ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ. ʋʤʝʪʴ ʩʦʯʝʪʘʪʴ ʪʝʦʨʠʶ, 

ʧʨʘʢʪʠʢʫ ʠ ʤʝʪʦʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʠ ʧʦʥʠʤʘʪʴ ʦʙʣʘʩʪʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ 

ʈ2 ʀʤʝʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʧʝʨʝʜʦʚʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʠ ʟʘʨʫʙʝʞʥʦʤ ʦʧʳʪʝ ʚ 

ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʈ3 ʇʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʠ 

ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ, ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 

ʜʦʩʪʠʞʝʥʠʡ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ,  ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ.  

ʈ4 ʋʤʝʪʴ ʚʳʙʠʨʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ 

ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʝʰʝʥʠʡ. 

ʈ5 ʋʤʝʪʴ ʥʘʭʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʝ 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ.  

ʈ6 ʋʤʝʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʝʜʝʥʠʷ  ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʈ7 ʋʤʝʪʴ ʚʳʙʠʨʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜʷʱʝʝ ʧʨʦʛʨʘʤʤʥʦï ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʩʥʘʱʝʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ.  

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʈ8 ɺʣʘʜʝʪʴ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʥʘ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʨʘʙʦʪʘʪʴ ʚ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ ʩ ʧʦʥʠʤʘʥʠʝʤ ʢʫʣʴʪʫʨʥʳʭ, ʷʟʳʢʦʚʳʭ ʠ 

ʩʦʮʠʘʣʴʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ.  

ʈ9 ʕʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʯʣʝʥʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʛʨʫʧʧʳ ʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʨʠʩʢʠ ʠ ʨʘʙʦʪʫ ʢʦʣʣʝʢʪʠʚʘ ʧʨʠ ʨʝʰʝʥʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ,  ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠ ʵʪʦʤ  

ʛʦʪʦʚʥʦʩʪʴ ʩʣʝʜʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʝ ʠ ʥʦʨʤʘʤ.  

ʈ10 ʀʤʝʪʴ ʰʠʨʦʢʫʶ ʵʨʫʜʠʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʥʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ 

ʟʜʦʨʦʚʴʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʶʨʠʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʠʥʞʝʥʝʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʣʠʷʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʩʦʮʠʘʣʴʥʳʡ 

ʢʦʥʪʝʢʩʪ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʈ11 ʇʦʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʫʤʝʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʯʠʪʴʩʷ ʠ ʧʦʚʳʰʘʪʴ 

ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 



3 

 

 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 15.03.04  ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ  

ʆʪʜʝʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

 

ʋʊɺɽʈɾɼɸʖ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ 

_____     _______  ɺʦʨʦʥʠʥ ɸ.ɺ. 
(ʇʦʜʧʠʩʴ)      (ɼʘʪʘ)           (ʌ.ʀ.ʆ.) 

 

ɿɸɼɸʅʀɽ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ɺ ʬʦʨʤʝ: 

ɹʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʳ 

(ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʳ, ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ/ʨʘʙʦʪʳ, ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ) 
ʉʪʫʜʝʥʪʫ: 

ɻʨʫʧʧʘ ʌʀʆ 

ɿï8ʊ31 ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ 

ʊʝʤʘ ʨʘʙʦʪʳ:  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ 

ʋʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʜʠʨʝʢʪʦʨʘ (ʜʘʪʘ, ʥʦʤʝʨ) 04.05.2018           ̄ 3151/ʩ 

 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 05.06.2018 

 

ʊɽʍʅʀʏɽʉʂʆɽ ɿɸɼɸʅʀɽ: 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʙʦʪʝ  

(ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʥʘʛʨʫʟʢʘ; ʨʝʞʠʤ ʨʘʙʦʪʳ 

(ʥʝʧʨʝʨʳʚʥʳʡ, ʧʝʨʠʦʜʠʯʝʩʢʠʡ, ʮʠʢʣʠʯʝʩʢʠʡ ʠ ʪ. ʜ.); ʚʠʜ 

ʩʳʨʴʷ ʠʣʠ ʤʘʪʝʨʠʘʣ ʠʟʜʝʣʠʷ;  ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʫ, 

ʠʟʜʝʣʠʶ ʠʣʠ ʧʨʦʮʝʩʩʫ; ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʵʢʩʧʣʫʘʪʘʮʠʠ) ʦʙʲʝʢʪʘ ʠʣʠ ʠʟʜʝʣʠʷ ʚ 

ʧʣʘʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʣʠʷʥʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʵʥʝʨʛʦʟʘʪʨʘʪʘʤ; ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʪ. ʜ.). 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ 

ʥʝʬʪʝʧʝʨʝʢʘʯʠʚʘʶʱʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʈʝʞʠʤ ʨʘʙʦʪʳ 

ʥʝʧʨʝʨʳʚʥʳʡ. ɺ ʨʝʟʝʨʚʫʘʨʥʦʤ ʧʘʨʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠʝʤ, 

ʭʨʘʥʝʥʠʝ ʠ ʦʪʧʫʩʢ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ  
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ʇʝʨʝʯʝʥʴ ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ 

ʚʦʧʨʦʩʦʚ  

(ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩ 

ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʤʠʨʦʚʦʡ ʥʘʫʢʠ ʪʝʭʥʠʢʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ; ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ; 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ; ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʦʡ 

ʨʘʙʦʪʳ; ʥʘʠʤʝʥʦʚʘʥʠʝ  ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ, 

ʧʦʜʣʝʞʘʱʠʭ ʨʘʟʨʘʙʦʪʢʝ; ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʨʘʙʦʪʝ). 

1 ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

2 ɺʳʙʦʨ ʘʨʭʠʪʝʢʪʫʨʳ ɸʉ 

3 ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ɸʉ 

4 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

5 ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ɸʉ 

6 ɺʳʙʦʨ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ɸʉ 

7 ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʚʥʝʰʥʠʭ ʧʨʦʚʦʜʦʢ 

8 ɺʳʙʦʨ (ʦʙʦʩʥʦʚʘʥʠʝ) ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ɸʉ 

9 ʈʘʟʨʘʙʦʪʢʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ɸʉ 

 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ) 

1 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʚ Visio 

2 ʇʝʨʝʯʝʥʴ ʚʭʦʜʥʳʭ/ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʊʇ 

3 ʉʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʚʥʝʰʥʠʭ ʧʨʦʚʦʜʦʢ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ 

Visio 

4 ʉʭʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

5 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɸʈ ʣʦʢʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʠʩʩʣʝʜʦʚʘʥʠʷ) ʉɸʈ ʚ 

MatLab 

6 ɸʣʛʦʨʠʪʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. ɹʣʦʢ ʩʭʝʤʘ 

ʘʣʛʦʨʠʪʤʘ 

7 ɼʝʨʝʚʦ ʵʢʨʘʥʥʳʭ ʬʦʨʤ 

8 SCADAïʬʦʨʤʳ ʵʢʨʘʥʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʧʫʥʢʪʘ 

9 ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ɸʉ 

10 ʊʨʝʭʫʨʦʚʥʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ɸʉ 

 

ʂʦʥʩʫʣʴʪʘʥʪʳ ʧʦ ʨʘʟʜʝʣʘʤ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʈʘʟʜʝʣ ʂʦʥʩʫʣʴʪʘʥʪ 

ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʐʀʇ 

ʐʘʧʦʚʘʣʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ɸʩʩʠʩʪʝʥʪ ʀʐʍɹʄʊ 

ʅʝʚʩʢʠʡ ɽʛʦʨ ʉʝʨʛʝʝʚʠʯ 

 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 

26.02.2018 ʛ. 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɸʩʩʠʩʪʝʥʪ OAʈ ɾʫʨʘʚʣʝʚ ɼʝʥʠʩ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 

   

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

3-8ʊ31 ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ   

 



5 

 

 

 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʙʦʪʝʭʥʠʢʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 15.03.04 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ  

ʠ ʧʨʦʠʟʚʦʜʩʪʚ 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ-ʙʘʢʘʣʘʚʨ 

ʆʪʜʝʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ï ʙʘʢʘʣʘʚʨ 

ʇʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ ï ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2018 ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

 

ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ: 

ʙʘʢʘʣʘʚʨʩʢʘʷ ʨʘʙʦʪʘ 

  

ʂɸʃɽʅɼɸʈʅʓʁ ʈɽʁʊʀʅɻïʇʃɸʅ 

ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

  

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 05.06.2018 ʛ. 

  

ɼʘʪʘ ʢʦʥʪʨʦʣʷ ʅʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ) / ʚʠʜ ʨʘʙʦʪʳ (ʠʩʩʣʝʜʦʚʘʥʠʷ) 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ 

ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ) 

30.05.2018 ʛ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 60 

04.05.2018 ʛ. 

ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

20 

04.05.2018 ʛ. ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 20 

 ʉʦʩʪʘʚʠʣ ʧʨʝʧʦʜʘʚʘʪʝʣʴ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʸʥʘʷ ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɸʩʩʠʩʪʝʥʪ ʆɸʈ ɾʫʨʘʚʣʝʚ ɼʝʥʠʩ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 

   

 ʉʆɻʃɸʉʆɺɸʅʆ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ ʌʀʆ ʋʯʸʥʘʷ ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ɺʦʨʦʥʠʥ 

ɸʣʝʢʩʘʥʜʨ 

ɺʘʩʠʣʴʝʚʠʯ 

ʢ.ʪ.ʥ. 
  

  



6 

 

ʈʝʬʝʨʘʪ 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʩʦʜʝʨʞʠʪ 78 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 22 

ʪʘʙʣʠʮ, 20 ʨʠʩʫʥʢʦʚ, 1 ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟ 18 

ʥʘʠʤʝʥʦʚʘʥʠʡ, 8 ʧʨʠʣʦʞʝʥʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʣʦʢ ʧʦʜʛʦʪʦʚʢʠ ʤʝʪʘʥʦʣʘ ʫʩʪʘʥʦʚʢʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʛʘʟʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʃʂ, ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʡ SCADA-

ʩʠʩʪʝʤʳ. 

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ Yokogawa 

CENTUM CS 3000, ʩ ʧʨʠʤʝʥʝʥʠʝʤ SCADA-ʩʠʩʪʝʤʳ GENESIS32 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ, 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʘʚʘʨʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʇʃʂ, SCADA, ɸʉʋ ʊʇ, ʂʀʇʠɸ, 

ʥʝʬʪʝʧʝʨʝʢʘʯʠʚʘʶʱʘʷ ʩʪʘʥʮʠʷ, ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ. 
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ʆʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʷ, ʥʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ  

ʆʧʨʝʜʝʣʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ (ɸʉ) ï ʢʦʤʧʣʝʢʩ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʤʢʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʠʥʪʝʨʬʝʡʩ (RS-232C, RS-422, RS-485, CAN) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ 

(ʧʨʦʛʨʘʤʤʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ) ʠ ʧʨʘʚʠʣ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʝʞʜʫ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʠʩʪʝʤʦʡ. 

ʚʠʜʝʦʢʘʜʨ:  ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤ, 

ʪʨʝʥʜʦʚ, ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ, ʦʢʦʥ ʫʧʨʘʚʣʝʥʠʷ, ʞʫʨʥʘʣʦʚ ʠ ʪ.ʧ. 

ʤʥʝʤʦʩʭʝʤʘ: ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ ʥʘ 

ʵʢʨʘʥʝ ɸʈʄ. 

ʤʥʝʤʦʟʥʘʢ: ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʘʨʘʤʝʪʨʘ (ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ) ʥʘ ʵʢʨʘʥʝ ɸʈʄ. 

ʠʥʪʝʨʬʝʡʩ ʦʧʝʨʘʪʦʨʘ: ʤʦʚʦʢʫʧʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ɸʉʋ ʊʇ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ. 

ʧʨʦʬʠʣʴ ɸʉ: ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠ/ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʙʘʟʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʘʢʪʠʢʝ ʬʠʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ (Windows,Unix, Mac OS), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʫʝʤʳʭ ʥʘʙʦʨʦʚ ʬʫʥʢʮʠʡ ɸʉ. 

ʧʨʦʪʦʢʦʣ (CAN, OSI, ProfiBus, Modbus, HART  ʠ ʜʨ.): ʥʘʙʦʨ ʧʨʘʚʠʣ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʝʜʠʥʝʥʠʝ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʙʦʣʝʝ 

ʚʢʣʶʯʸʥʥʳʤʠ ʚ ʩʦʝʜʠʥʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʊʇ): ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʨʘʙʦʪ. 

ʘʨʭʠʪʝʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ: ʥʘʙʦʨ ʟʥʘʯʠʤʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʙʦʨ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʢʦʤʧʦʥʫʝʪʩʷ ɸʉ. 
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ʆʈʉ-ʩʝʨʚʝʨ: ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʦʙʲʝʢʪʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤʘʤ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʧʦ ʧʨʦʪʦʢʦʣʘʤ 

ʩʪʘʥʜʘʨʪʘ ʆʈʉ. 

ʪʝʛ: ʤʝʪʢʘ ʢʘʢ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʚ ʙʦʣʝʝ ʫʟʢʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʜʣʷ ʢʘʪʝʛʦʨʠʟʘʮʠʠ, ʦʧʠʩʘʥʠʷ, ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʠ 

ʟʘʜʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ. 

modbus: ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʨʭʠʪʝʢʪʫʨʝ çʢʣʠʝʥʪ-

ʩʝʨʚʝʨè. 

ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ 

OSI (Open Systems Interconnection) ï ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʪʢʨʳʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

PLC (Programmable Logic Controllers) ï ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ 

ʢʦʥʪʨʦʣʣʝʨʳ (ʇʃʂ); 

HMI (Human Machine Interface) ïʏʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

OPC (Object Protocol Control) ï ʧʨʦʪʦʢʦʣ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ; 

IP (International Protection) ï ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ; 

ɸʎʇ ï ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ʎɸʇ ï ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ʂʀʇʠɸï ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʠ ʘʚʪʦʤʘʪʠʢʘ; 
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ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʤʝʥʝʥʠʝ 

ɸʉʋ ʊʇ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 

ʫʤʝʥʴʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ ï ʵʪʦ ʧʨʠʸʤ ʠ ʭʨʘʥʝʥʠʝ 

ʥʝʬʪʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ ʧʦʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʪʴ ʨʘʙʦʪʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ 

ʢʘʯʝʩʪʚʦ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʟʘ ʩʯʸʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʘʧʧʘʨʘʪʫʨʦʡ, ʘ 

ʪʘʢʞʝ ʙʳʩʪʨʦʤʫ ʫʩʪʨʘʥʝʥʠʶ ʚʦʟʥʠʢʰʠʭ ʥʝʧʦʣʘʜʦʢ ʩʠʩʪʝʤʳ ʠʣʠ ʚ ʩʣʫʯʘʝ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɺʘʞʥʝʡʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ 

ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʜʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʘ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʠʪʴ ʟʘ ʜʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʝʚʳʭ ʜʘʪʯʠʢʦʚ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʢʘʣʴʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, 

ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. 

ʎʝʣʷʤʠ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʚʳʧʦʣʥʷʪʴ ʧʨʦʝʢʪʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʚʳʙʠʨʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ SCADA. ɿʥʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚ ɸʉ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ ʧʦ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʝʢʪʦʚ ɸʉ. ʇʦʣʫʯʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʠʩʢʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 
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ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 

1.1 ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʮʝʣʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ 

ʈʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʸʤʘ, ʭʨʘʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʦʪʛʨʫʟʢʦʡ. 

ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ɸʉʋ ʈʇ: 

- ʫʜʘʣʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʧʦʣʥʝʥʠʷ ʠ ʦʧʦʨʦʞʥʝʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ 

- ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʜʚʠʞʢʘʤʠ ʥʘ ʧʨʠʝʤʥʳʭ ʠ 

ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 

- ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʯʝʪ ʭʨʘʥʠʤʦʡ ʚ 

ʨʝʟʝʨʚʫʘʨʘʭ ʥʝʬʪʠ 

- ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘʩʦʩʘʤʠ 

ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʮʝʣʳʡ ʨʷʜ ʚʦʧʨʦʩʦʚ: 

- ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ; 

- ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 

ʧʦʜʜʝʨʞʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʪʩʫʪʩʪʚʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ; 

- ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ; 

- ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ, ʪʦʯʥʳʡ ʫʯʝʪ ʥʝʬʪʠ; 

- ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʧʦʣʘʜʦʢ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡ. 

 

1.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʦʝʢʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʪʚʝʯʘʶʱʝʝ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʭʫʨʦʚʥʝʚʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: 

- ʧʦʣʝʚʳʝ ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʩʪʘʥʜʘʨʪʥʳʡ ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ 4é20 ʤɸ ʩ HART ʧʨʦʪʦʢʦʣʦʤ, ʠʤʝʪʴ ʩʪʝʧʝʥʴ 

ʧʳʣʝʚʣʘʛʦʟʘʱʠʪʳ ʥʝ ʤʝʥʝʝ IP56, ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 
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ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ -50
ʦ
ʉ ʜʦ +50

ʦ
ʉ. ʇʨʠ ʵʪʦʤ ʚʥʝʰʥʠʝ ʯʘʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʘʱʠʪʫ ʦʪ ʩʣʫʯʘʡʥʳʭ 

ʧʨʠʢʦʩʥʦʚʝʥʠʡ ʠ ʠʤʝʪʴ ʟʘʟʝʤʣʝʥʠʝ. ɺʩʝ ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, ʘ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ. 

- ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʪʨʦʣʣʝʨʳ ʩ 

ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʠ ʠʤʝʶʱʠʝ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʥʘ ʙʘʟʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʤʦʥʠʪʦʨʦʤ, ʢʣʘʚʠʘʪʫʨʦʡ ʠ ʧʝʯʘʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʢʨʫʛʣʦʩʫʪʦʯʥʫʶ ʨʘʙʦʪʫ, 

ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʩʪʦʯʥʠʢ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ, ʣʘʟʝʨʥʳʡ ʧʨʠʥʪʝʨ, 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ ʚ ʩʝʪʠ Ethernet; ʠʤʝʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʦʩʪʘʪʦʯʥʫʶ 

ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; ʠʤʝʪʴ ʮʚʝʪʥʦʡ ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʩʧʣʝʡ, 

ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʝʤʦʩʭʝʤ, ʠʤʝʪʴ ʘʢʫʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʚʳʚʦʜʘ ʨʝʯʝʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ; 

 

1.3 ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʨʝʟʝʨʚʫʘʨʘ ʠ ʥʘʩʦʩʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʙʷʟʘʪʝʣʴʥʳʭ ʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʢ ʠʩʧʦʣʥʝʥʠʶ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʝʜʠʥʩʪʚʘ ʠ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ  

ʊʨʝʙʫʝʤʳʝ ʥʦʨʤʳ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʤʝʨʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʅʦʨʤʘ ʧʦʛʨʝʰʥʦʩʪʠ (ʥʝ ʙʦʣʝʝ) 

1 ʊʝʤʧʝʨʘʪʫʨʘ Ñ 0,5% 

2 ɼʘʚʣʝʥʠʝ Ñ 0,1% 

3 ʋʨʦʚʝʥʴ Ñ 3ʤʤ 

4 ʈʘʩʭʦʜ Ñ 0,1% 
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1.4 ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʦ 

ʩʦʩʪʦʷʪʴ ʠʟ: 

- ʩʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʝʜʝʥʠʝ ʧʦ 

ʩʠʛʥʘʣʘʤ ʚʭʦʜʘ/ʚʳʭʦʜʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʝʤʦʩʭʝʤ, ʥʘʩʪʨʦʡʢʘ 

ʘʣʛʦʨʠʪʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʦʪʯʸʪʦʚ; 

- ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʚʢʣʶʯʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʨʘʟʨʘʙʦʪʢʠ 

(ʢʦʤʧʠʣʷʪʦʨʳ, ʧʨʦʛʨʘʤʤʘʪʦʨʳ ʠ ʪ.ʜ.); 

- ʦʙʱʝʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ; 

- ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʸʪʦʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʪʝʨʤʠʥʘʣʘ ʜʦʣʞʥʦ 

ʠʤʝʪʴ ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʣʠʮʝʥʟʠʦʥʥʳʡ ʘʥʪʠʚʠʨʫʩ, ʧʨʠ ʵʪʦʤ ʜʦʩʪʫʧ ʢ 

ʪʝʨʤʠʥʘʣʫ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ 

ʧʨʦʰʣʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ. 

 

1.5 ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʠ: 

- ʩʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʥʝʡ; 

- ʦʙʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʜʘʪʯʠʢʦʚ ʚʦ ʚʨʝʤʷ ʧʨʦʪʝʢʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʝʤʦʩʭʝʤ (ʚʠʜʝʦʢʘʜʨʦʚ) ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 
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- ʩʦʟʜʘʥʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʪʯʝʪʦʚ 

(ʨʘʧʦʨʪʦʚ, ʧʨʦʪʦʢʦʣʦʚ). 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʞʥʦ ʩʦʩʪʦʷʪʴ ʠʟ: 

- ʦʪʯʸʪʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ; 

- ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ; 

- ʩʨʝʜʩʪʚʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

 

1.6 ʊʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ɸʣʛʦʨʠʪʤʳ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʠ ʙʝʟʘʚʘʨʠʡʥʫʶ 

ʦʩʪʘʥʦʚʢʫ ʈʇ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʰʠʙʦʯʥʳʭ 

ʜʝʡʩʪʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʘ. ɸʣʛʦʨʠʪʤʳ 

ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʣʘʤʝʥʪʘ. 
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2 ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

2.1 ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. 

ʈʝʟʝʨʚʫʘʨʥʳʝ ʧʘʨʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʘʜʝʞʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ 

ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʧʨʠʝʤʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ. ʈʝʟʝʨʚʫʘʨʥʳʝ ʧʘʨʢʠ ʩʣʫʞʘʪ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʝʬʪʠ ʦʪ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʫʯʝʪʘ ʦʙʲʸʤʘ ʥʝʬʪʠ, 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʠʝʤʘ-ʦʪʧʫʩʢʘ ʥʝʬʪʠ.  

ʅʝʬʪʴ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ʩ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʟʣʘ ʫʯʝʪʘ 

ʥʝʬʪʠ. ʇʨʠ ʵʪʦʤ ʦʪʢʨʳʚʘʝʪʩʷ ʟʘʜʚʠʞʢʘ ʂ1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʝʟʝʨʚʫʘʨʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʘʣʴʥʦʛʦ (ʈɺʉ-5000) ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʪʙʦʨ ʥʝʬʪʠ ʩʦ 

ʩʪʦʷʢʦʚ ʚ 7, 4, 0.5ʤ ʯʝʨʝʟ ʟʘʜʚʠʞʢʠ ʂ3-1, ʂ3-2 ʠ ʂ3-3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʥʘʩʦʩʳ 

ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʠ ʯʝʨʝʟ ʟʘʜʚʠʞʢʠ ʂ2-1 ʠ ʂ2-2 ʥʘ ʈɺʉ-3000.  

ɺ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʢʣʘʧʘʥ ʜʳʭʘʪʝʣʴʥʳʡ ʩʦʚʤʝʱʝʥʥʳʡ (ʂɼʉ-

1500), ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʛʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʝʟʝʨʚʫʘʨʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʟʘʜʘʥʥʳʭ 

ʧʨʝʜʝʣʘʭ. 

ʅʘʩʦʩʥʳʝ ʘʛʨʝʛʘʪʳ ʠʤʝʶʪ ʧʘʨʘʣʣʝʣʴʥʫʶ ʩʭʝʤʫ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʩʝ 

ʥʘʩʦʩʥʳʝ ʘʛʨʝʛʘʪʳ ʠʤʝʶʪ ʦʙʱʠʝ ʢʦʣʣʝʢʪʦʨʳ, ʢʘʢ ʧʨʠʸʤʥʳʝ, ʪʘʢ ʠ ʥʘʧʦʨʥʳʝ. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʜʚʘ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʘ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʙʦʪʝ, 

ʪʨʝʪʠʡ ï ʚ ʨʝʟʝʨʚʝ.  

ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʝʛʫʣʷʪʦʨ ʂ4 ʪʘʢ, ʯʪʦʙʳ ʜʘʚʣʝʥʠʝ ʥʝ ʦʧʫʩʢʘʣʦʩʴ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ ʠʩʭʦʜʷ ʠʟ 

ʫʩʣʦʚʠʷ ʢʘʚʠʪʘʮʠʠ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʥʠʞʝ 

ʟʘʜʘʥʥʦʛʦ ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʥʘʯʥʸʪ ʧʦʩʪʫʧʘʪʴ ʛʘʟ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʠ ʦʩʪʘʥʦʚʢʝ ʥʘʩʦʩʦʚ.  
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ɼʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʥʘʩʦʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʛʫʣʷʪʦʨ 

ʜʘʚʣʝʥʠʷ ʂ8. ɼʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʟʘʜʘʥʥʦʝ, ʩʦʛʣʘʩʥʦ 

ʧʨʦʯʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠʞʝ ʜʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ 

ʚʭʦʜʝ ʩʠʩʪʝʤʳ ɹɹʂ, ʩʦʛʣʘʩʥʦʡ ʫʩʣʦʚʠʷʤ ʢʘʚʠʪʘʮʠʠ ʥʘʩʦʩʘ. 

ɼʣʷ ʦʪʢʣʶʯʝʥʠʷ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʦʪ ʥʝʬʪʝʧʨʦʚʦʜʘ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ ʘʚʘʨʠʡʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʟʘʜʚʠʞʢʠ ʂ5-1 ʠ ʂ5-2 ʥʘ ʚʩʘʩʳʚʘʥʠʠ ʠ ʥʘʛʥʝʪʘʥʠʷ ʢʘʞʜʦʛʦ ʥʘʩʦʩʘ. 

 

2.2 ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ɸʉ 

ʇʦ ʧʨʠʟʥʘʢʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩʪʨʫʢʪʫʨʘ ɸʉʋ ʊʇ 

ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 3-ʭʫʨʦʚʥʝʚʦʡ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʠʤʝʝʪ ʪʨʸʭʫʨʦʚʥʝʚʫʶ ʩʭʝʤʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ. 

ʂʘʞʜʳʡ ʠʟ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ: 

1) ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ. 

ʂ ʥʠʞʥʝʤʫ ʫʨʦʚʥʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʥʦʩʷʪʩʷ: 

- ʇʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʠ ʜʘʪʯʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ; 

- ʄʝʩʪʥʳʝ ʧʦʢʘʟʳʚʘʶʱʠʝ ʧʨʠʙʦʨʳ; 

- ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ; 

- ɸʧʧʘʨʘʪʫʨʘ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʇʨʠʙʦʨʳ ʠ ʜʘʪʯʠʢʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʨʘʟʤʝʱʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

2) ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʣʦʢʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʧʨʘʚʣʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʩʙʦʨ ʜʘʥʥʳʭ 

ʩ ʦʙʲʝʢʪʦʚ ʢʦʥʪʨʦʣʷ. 

3) ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ. ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʘ ʪʘʢʞʝ ʨʘʙʦʯʠʝ 
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ʢʦʤʧʴʶʪʝʨʳ ʦʧʝʨʘʪʦʨʦʚ ɸʉʋ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows 7 ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ SCADA ʩʠʩʪʝʤʦʡ Genesis32 ʠ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ɸʉ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ. 

ʉ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʧʦʣʝʚʳʝ ʜʘʪʯʠʢʠ ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 

ʢʦʥʪʨʦʣʣʝʨʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤʫ ʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʣʝʨʫ, ʢʦʪʦʨʳʡ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʩʦʙʠʨʘʝʪ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʭʨʘʥʠʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ; 

- ʚʳʧʦʣʥʷʝʪ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʩ ʧʫʥʢʪʘ ʫʧʨʘʚʣʝʥʠʷ; 

- ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʧʫʥʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʥʬʦʨʤʘʮʠʷ ʩ ʇʃʂ ʧʝʨʝʜʘʸʪʩʷ ʚ ʩʝʪʴ ʜʠʩʧʝʪʯʝʨʩʢʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʇʃʂ ʩʦ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ; 

- ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ, ʧʨʠ ʵʪʦʤ ʤʘʩʰʪʘʙʠʨʫʷ ʠʭ; 

- ʧʦʜʜʝʨʞʠʚʘʝʪ ʝʜʠʥʦʝ ʚʨʝʤʷ ʚʩʝʡ ʩʠʩʪʝʤʳ; 

- ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʨʘʙʦʪʫ ʧʦʜʩʠʩʪʝʤ; 

- ʦʨʛʘʥʠʟʫʝʪ ʩʦʟʜʘʥʠʝ ʘʨʭʠʚʦʚ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ; 

- ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ. 

ʆʧʝʨʘʪʦʨʩʢʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʤʠ 

ʷʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ ʦʧʝʨʘʪʦʨʘ ɸʉʋ. ʊʘʢʞʝ ʚ ʦʧʝʨʘʪʦʨʩʢʦʡ ʨʘʩʧʦʣʦʞʝʥ 

ʩʝʨʚʝʨ ɹɼ. ʅʘ ʵʢʨʘʥʘʭ ʦʧʝʨʘʪʦʨʘ ɸʉʋ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʥʪʨʦʣʣʝʨʘ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʩ ʧʦʣʝʚʳʤʠ 

ʜʘʪʯʠʢʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʥʘʣʳ ʩʚʷʟʠ. 

ʂʦʥʪʨʦʣʣʝʨ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ Ethernet. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʷ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ Ethernet 
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ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʠ ʢʦʤʧʴʶʪʝʨʳ 

ʦʧʝʨʘʪʦʨʘ ɸʉʋ. 

 

2.3 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʜʦʢʫʤʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʩʭʝʤʝ 

ʧʦʢʘʟʳʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ: 

- ʦʩʥʦʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

- ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʪʦʢʦʚ ʞʠʜʢʦʩʪʝʡ, ʛʘʟʦʚ ʠ ʧʘʨʘ  

- ʧʨʠʙʦʨʳ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ  

ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤʘʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʝʜʫʶʱʝʡ:  

1. ʦʙʦʟʥʘʯʝʥʠʝ ʦʩʥʦʚʥʦʡ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ;  

2. ʦʙʦʟʥʘʯʝʥʠʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ (ʫʪʦʯʥʷʶʱʝʝ ʦʩʥʦʚʥʫʶ) ʠʟʤʝʨʷʝʤʫʶ 

ʚʝʣʠʯʠʥʫ;  

3. ʦʙʦʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʠʙʦʨʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʦʧʨʝʜʝʣʷʶʪ:  

- ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ;  

- ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ;  

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʫʧʨʘʚʣʷʝʤʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʠʣʠ ʚ ʦʙʦʠʭ ʨʝʞʠʤʘʭ ʧʦ ʟʘʜʘʥʠʶ ʦʧʝʨʘʪʦʨʘ;  

- ʧʝʨʝʯʝʥʴ ʠ ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠ ʨʝʛʫʣʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ;  

- ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ, ʟʘʢʦʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ;  
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- ʦʙʲʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʟʘʱʠʪ ʠ ʙʣʦʢʠʨʦʚʦʢ ʘʚʪʦʥʦʤʥʳʭ ʩʭʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʨʝʛʘʪʘʤʠ;  

- ʢʦʤʧʣʝʢʪ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʚʠʜ ʵʥʝʨʛʠʠ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ;  

- ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʘ ʱʠʪʘʭ ʠ ʧʫʣʴʪʘʭ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦ ɻʆʉʊ 24.408-13 çʉʠʩʪʝʤʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʘ 

ʚ ʧʨʠʣʦʞʝʥʠʠ ɻ. 

 

2.4 ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʈʇ 

ʉʭʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʫʨʦʚʥʝʡ: 

ï ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ (ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ), 

ï ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ (ʪʝʢʫʱʝʝ ʭʨʘʥʝʥʠʝ), 

ï ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ (ʘʨʭʠʚʥʦʝ ʠ ʂʀʉ ʭʨʘʥʝʥʠʝ). 

ʅʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʜʘʥʥʳʝ ʘʥʘʣʦʛʦʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʘ 

ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʚʳʯʠʩʣʝʥʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ.  

ʅʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʫʬʝʨʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʷʚʣʷʶʱʘʷʩʷ 

ʧʨʠʸʤʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʳʝ ʦʪ ʚʥʝʰʥʠʭ ʩʠʩʪʝʤ ʠ ʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʵʢʨʘʥʥʳʤʠ ʬʦʨʤʘʤʠ ʦʧʝʨʘʪʦʨʘ ɸʉʋ. ʅʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʣʦʢʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʬʦʨʤʠʨʫʝʪ ʧʘʢʝʪʥʳʝ ʧʦʪʦʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʂʦʥʪʨʦʣʣʝʨʳ ʚʝʨʭʥʝʛʦ 

ʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʝʜʠʥʷʶʪʩʷ ʯʝʨʝʟ ʩʝʪʴ Ethernet. 

ʇʘʨʘʤʝʪʨʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʣʦʢʘʣʴʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ ʚ ʬʦʨʤʘʪʝ 

ʩʪʘʥʜʘʨʪʘ ʆʈʉ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- ʫʨʦʚʝʥʴ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʤʤ, 
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- ʪʝʤʧʝʨʘʪʫʨʘ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ, 
ʦ
ʉ, 

- ʜʘʚʣʝʥʠʝ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʄʇʘ, 

- ʫʨʦʚʝʥʴ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ, %, 

- ʜʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ ʚ ʅʉ, ʄʇʘ, 

- ʫʨʦʚʝʥʴ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚ ʅʉ, %, 

- ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʅʉ, ʄʇʘ, 

- ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʤʦʪʦʢ ʜʚʠʛʘʪʝʣʷ ʅ-1, 
ʦ
ʉ, 

- ʚʠʙʨʘʮʠʷ ʢʦʨʧʫʩʘ ʜʚʠʛʘʪʝʣʷ ʅ-1, ʤʤ/ʩ, 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʩʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

(ʊɽɻ), ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʠʤʚʦʣʴʥʦʡ ʩʪʨʦʢʠ. ʉʪʨʫʢʪʫʨʘ ʰʠʬʨʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

AAA_BBB_CCCC_DDDDD, 

ʛʜʝ: 

1) ɸɸɸ ï ʧʘʨʘʤʝʪʨ, 3 ʩʠʤʚʦʣʘ, ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: 

¶ DAV ï ʜʘʚʣʝʥʠʝ; 

¶ TEM ï ʪʝʤʧʝʨʘʪʫʨʘ; 

¶ URV ï ʫʨʦʚʝʥʴ; 

¶ VIB ï ʚʠʙʨʘʮʠʷ; 

¶ GAS ï ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ; 

2) BBB ï ʢʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʠʣʠ ʦʙʲʝʢʪʘ), 3 ʩʠʤʚʦʣʘ: 

¶ NA1 ï ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʅ-1; 

¶ NA2 ï ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʅ-2; 

¶ NA3 ï ʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʅ-3; 

¶ REZ ï ʨʝʟʝʨʚʫʘʨ; 

¶ NAS ï ʥʘʩʦʩʥʘʷ ʩʠʩʪʝʤʘ; 

3) CCCC ï ʫʪʦʯʥʝʥʠʝ, ʥʝ ʙʦʣʝʝ 4 ʩʠʤʚʦʣʦʚ: 

¶ NEFT ï ʥʝʬʪʴ; 

¶ KORP ï ʢʦʨʧʫʩ ʜʚʠʛʘʪʝʣʷ; 
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¶ OBM ï ʦʙʤʦʪʢʠ ʜʚʠʛʘʪʝʣʷ; 

¶ VHOD ï ʚʭʦʜ ʅʉ; 

¶ VYHD ï ʚʳʭʦʜ ʅʉ; 

¶ SHEL ï ʢʦʨʧʫʩ ʥʘʩʦʩʘ; 

4) DDDDD ï ʧʨʠʤʝʯʘʥʠʝ, ʥʝ ʙʦʣʝʝ 5 ʩʠʤʚʦʣʦʚ: 

¶ UPR ï ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

¶ AVARH ï ʚʝʨʭʥʷʷ ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ; 

¶ AVARL ï ʥʠʞʥʷʷ ʘʚʘʨʠʡʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ; 

¶ PREDH ï ʚʝʨʭʥʷʷ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ; 

¶ PREDL ï ʥʠʞʥʷʷ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ; 

ɿʥʘʢ ʧʦʜʯʝʨʢʠʚʘʥʠʷ _ ʚ ʜʘʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʣʫʞʠʪ ʜʣʷ ʦʪʜʝʣʝʥʠʷ 

ʦʜʥʦʡ ʯʘʩʪʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʦʪ ʜʨʫʛʦʡ ʠ ʥʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ 

ʩʤʳʩʣʘ.  

ʂʦʜʠʨʦʚʢʘ ʚʩʝʭ ʩʠʛʥʘʣʦʚ ʚ SCADA-ʩʠʩʪʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʂʦʜʠʨʦʚʢʘ ʩʠʛʥʘʣʦʚ ʚ SCADA-ʩʠʩʪʝʤʝ 

ʂʦʜʠʨʦʚʢʘ ʈʘʩʠhʬʨʦʚʢʘ ʢʦʜʠʨʦʚʢʠ 

URV_REZ_NEFT ʋʨʦʚʝʥʴ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

URV_REZ_NEFT_PREDL ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

URV_REZ_NEFT_AVARL ʅʠʞʥʠʡ ʘʚʘʨʠʡʥʳʡ ʫʨʦʚʝʥʴ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

URV_REZ_NEFT_PREDH ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

URV_REZ_NEFT_AVARH ɺʝʨʭʥʠʡ ʘʚʘʨʠʡʥʳʡ ʫʨʦʚʝʥʴ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

TEM_REZ_NEFT ʊʝʤʧʝʨʘʪʫʨʘ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

DAV_NAS_VHOD ɼʘʚʣʝʥʠʝ ʥʘ ʚʭʦʜʝ ʅʉ 

DAV_NAS_VYHD ɼʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʅʉ 

VIB_NA1_KORP ɺʠʙʨʘʮʠʷ ʢʦʨʧʫʩʘ ʜʚʠʛʘʪʝʣʷ ʅ-1 

DAV_NAS_VYHD_UPR ʋʧʨʘʚʣʝʥʠʝ ʟʘʜʚʠʞʢʦʡ ʥʘ ʚʳʭʦʜʝ ʅʉ 

DAV_REZ_NEFT ɼʘʚʣʝʥʠʝ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

GAS_REZ_NEFT ɿʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚ ʨʝʟʝʨʚʫʘʨʝ 

GAS_NAS_SHEL ɿʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚ ʅʉ  

TEM_NA1_OBM ʊʝʤʧʝʨʘʪʫʨʘ ʦʙʤʦʪʦʢ ʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩʘ 
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2.5 ɺʳʙʦʨ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʈʇ 

2.5.1 ɺʳʙʦʨ ʢʦʥʪʨʦʣʣʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʈʇ 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʙʦʨʘ ʢʦʥʪʨʦʣʣʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʪʨʦʣʣʝʨʳ: ʆɺɽʅ ʇʃʂ110, 

Siemens SIMATIC S7-400, Yokogawa CENTUM CS 3000. 

ɺ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʤ 

ʧʘʨʢʦʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʇʃʂ Yokogawa, ʪ.ʢ ʜʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʘ ʠʤʝʥʥʦ ʠʤʝʝʪ ʤʦʜʫʣʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʜʠʩʢʨʝʪʥʳʝ ʠ ʘʥʘʣʦʛʦʚʳʝ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʜʦ 2048 ʪʦʯʝʢ, 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʥʘ ʛʦʨʷʯʫʶ, ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʛʦʨʘʟʜʦ ʥʠʞʝ ʜʨʫʛʠʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ. CENTUM CS 3000 (ʨʠʩʫʥʦʢ 1) (ʧʝʨʚʳʡ 

ʢʦʥʪʨʦʣʣʝʨ ï ʣʦʢʘʣʴʥʳʡ, ʘ ʚʪʦʨʦʡ ï ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ). ʉʚʷʟʴ ʤʝʞʜʫ 

ʣʦʢʘʣʴʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʢʦʥʪʨʦʣʣʝʨʦʤ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 

(ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʠʥʪʝʨʬʝʡʩʘ Ethernet.  

 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʪʨʦʣʣʝʨ Yokogawa. CENTUM CS 3000 

ʂʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ 

(ʜʘʥʥʳʭ ʂʀʇ) ʩ ʫʜʦʙʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʵʨʳ ʮʠʬʨʦʚʳʭ ʂʀʇ. ʂʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ 64 ʢʘʥʘʣʘ ʚʭʦʜʘ/ʚʳʭʦʜʘ, 

ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʩʝʛʜʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʰʠʨʝʥ. 

ʂʦʥʪʨʦʣʣʝʨ CENTUM ʦʙʣʘʜʘʝʪ ʚʳʜʘʶʱʠʤʠʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʠ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʴʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʫʥʘʩʣʝʜʦʚʘʚ ʧʨʠ ʵʪʦʤ 
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ʢʘʯʝʩʪʚʦ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʨʦʮʝʩʩʦʨʥʳʝ ʤʦʜʫʣʠ, ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, 

ʤʦʜʫʣʠ ʚ/ʚ ʠ ʰʠʥʳ ʩʚʷʟʠ ï ʚʩʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʉʘʤʳʡ ʧʦʩʣʝʜʥʠʡ ʚʳʧʫʩʢ ʢʦʥʪʨʦʣʣʝʨʘ ʙʳʣ ʦʧʪʠʤʠʟʠʨʦʚʘʥ, ʯʪʦʙʳ 

ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʮʠʬʨʦʚʳʭ ʂʀʇ, ʯʪʦ ʧʦʤʦʞʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʨʘʙʦʪʘʪʴ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ.  

ʂʦʥʪʨʦʣʣʝʨ Yokogawa. CENTUM CS 3000 ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

- ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʩʠʩʪʝʤʘʤʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʣʶʙʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʘʤ. 

 

2.5.2 ɺʳʙʦʨ ʜʘʪʯʠʢʦʚ 

2.5.2.1 ɺʳʙʦʨ ʫʨʦʚʥʝʤʝʨʘ 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʫʨʦʚʥʝʤ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ.  

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʙʦʨʘ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʪʯʠʢʠ: ʆɺɽʅ 

ʇɼʋ-ʀ, Rosemount 5400, Kobold NUS-R-4. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʫʨʦʚʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ 

ʫʨʦʚʥʝʤʝʨ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʝʢʪʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʨʦʚʥʝʤʝʨ 

Kobold NUS-R-4. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʨʦʚʥʝʤʝʨ Kobold NUS-R-4 (ʨʠʩʫʥʦʢ 2) 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʠ ʦʙʲʝʤʘ ʚ 

ʨʝʟʝʨʚʫʘʨʘʭ ʠʣʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚ ʦʪʢʨʳʪʳʭ ʢʘʥʘʣʘʭ. 
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ʈʠʩʫʥʦʢ 2 ï ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʨʦʚʥʝʤʝʨ Kobold NUS-R-4 

ʊʝʭʥʦʣʦʛʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ 

ʠʟʤʝʨʝʥʠʷ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 

ʠʤʧʫʣʴʩʦʚ ʦʪ ʩʝʥʩʦʨʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʡ ʩʨʝʜʳ ʠ ʦʙʨʘʪʥʦ. ʉʝʥʩʦʨ 

ʠʟʣʫʯʘʝʪ ʩʝʨʠʶ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʧʨʠʥʠʤʘʝʪ ʦʪʨʘʞʘʝʤʦʝ ʵʭʦ. 

ʕʣʝʢʪʨʦʥʠʢʘ ʦʮʝʥʠʚʘʝʪ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʭʦ ʠʤʧʫʣʴʩʘ ʠ ʚʳʯʠʩʣʷʝʪ ʫʨʦʚʝʥʴ. 

ʕʣʝʢʪʨʦʥʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʤʧʘʢʪʥʦ ʚ ʢʦʨʧʫʩʝ ʧʨʠʙʦʨʘ. ɼʣʷ ʫʜʘʣʝʥʥʦʡ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʫʨʦʚʥʝʤʝʨ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚʳʡ ʚʳʭʦʜ, ʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʝʩʪʴ ʨʝʣʝʡʥʳʡ ʚʳʭʦʜ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʝʤʝʨʘ. 

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʝʤʝʨʘ Kobold NUS-R-4 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʜʦ 10 ʤ 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 2 ʤʤ 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 3 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -50 ... +70 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -30 ... +90 ÁC 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 4é20 ʤɸ ʩ ʧʨʦʪʦʢʦʣʦʤ HART 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP 68 
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2.5.2.1 ɺʳʙʦʨ ʜʘʪʯʠʢʘ-ʩʠʛʥʘʣʠʟʘʪʦʨʘ ʫʨʦʚʥʷ 

ʇʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʟʘʧʦʣʥʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ ʥʘ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʠʛʥʘʣʠʟʘʪʦʨʳ ʧʨʝʜʝʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʩʦʦʙʱʘʶʪ ʦ 

ʥʘʧʦʣʥʝʥʠʠ ʨʝʟʝʨʚʫʘʨʘ. ʊʘʢʦʡ ʩʠʛʥʘʣ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʢʣʶʯʝʥʠʷ ʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʚʘʥʠʷ ʠ ʟʘʢʨʳʚʘʥʠʷ 

ʟʘʜʚʠʞʝʢ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ʇʦʤʠʤʦ ʩʠʛʥʘʣʠʟʘʪʦʨʘ ʜʣʷ ʧʦʜʘʯʠ ʘʚʘʨʠʡʥʦʛʦ 

ʩʠʛʥʘʣʘ ʦ ʧʝʨʝʧʦʣʥʝʥʠʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʠʛʥʘʣʠʟʘʪʦʨʳ ʫʨʦʚʥʷ, ʩʦʦʙʱʘʶʱʠʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʜʦʩʪʠʞʝʥʠʠ ʥʠʞʥʠʭ ʠ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʙʦʨʘ ʩʠʛʥʘʣʠʟʘʪʦʨʘ ʫʨʦʚʥʷ ʨʘʩʩʤʦʪʨʝʥʳ 

ʜʘʪʯʠʢʠ: ʆɺɽʅ ɼʉ, Rosemount 2120, Kobold NQ-1000. 
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ɺ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ-ʩʠʛʥʘʣʠʟʘʪʦʨʘ ʫʨʦʚʥʷ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʪʦʨ ʫʨʦʚʥʷ Kobold NQ-1000 (ʨʠʩʫʥʦʢ 3). 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʫʨʦʚʥʷ NQ-1000 ʧʨʦʠʟʚʦʜʩʪʚʘ KOBOLD 

ʷʚʣʷʝʪʩʷ ʤʘʣʝʥʴʢʠʤ ʠ ʢʦʤʧʘʢʪʥʳʤ ʫʨʦʚʥʝʤʝʨʦʤ ʜʣʷ ʨʘʙʦʪʳ ʚ ʝʤʢʦʩʪʷʭ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʚ ʮʝʣʷʭ ʤʦʥʠʪʦʨʠʥʛʘ ʞʠʜʢʦʩʪʝʡ. ʇʨʠʙʦʨ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʜʥʦʨʦʜʥʳʝ ʞʠʜʢʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʚʷʟʢʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ ʠ 

ʧʨʦʚʦʜʠʤʦʩʪʠ. 

  

ʈʠʩʫʥʦʢ 3 ï ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣʠʟʘʪʦʨ ʫʨʦʚʥʷ Kobold NQ-1000 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʆʯʝʥʴ ʢʦʨʦʪʢʠʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʚʩʝʛʦ 35 ʤʤ ʦʪ ʢʦʥʮʘ 

ʨʝʟʴʙʳ) 

- ɿʘʱʠʪʘ ʦʪ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʧʦʤʦʱʴʶ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ 

- ʂʦʤʧʘʢʪʥʳʡ ʜʠʟʘʡʥ 

- ɼʚʫʭ- ʠʣʠ ʪʨʝʭʧʨʦʚʦʜʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ 

- ʆʪʩʫʪʩʪʚʠʝ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ 

- ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʣʶʙʦʡ ʦʨʠʝʥʪʘʮʠʠ 

- ʅʝʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʷʟʢʦʩʪʠ 

- ʀʥʜʠʢʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʚʳʭʦʜʘ 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʠʟʘʪʦʨʘ ʫʨʦʚʥʷ Kobold NQ-1000 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Kobold NQ-1000 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 1 ʤʤ 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 7 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -40 ... +50 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -40 ... +125 ÁC 

ʂʦʨʧʫʩ 
ʘʨʤʠʨʦʚʘʥʥʳʡ 

ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʳʡ ʧʦʣʠʘʤʠʜ 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP 67 

 

2.5.2.3 ɺʳʙʦʨ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ, ʯʪʦʙʳ 

ʜʘʚʣʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʣʦ ʟʘʜʘʥʥʦʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʪʯʠʢʠ: Rosemount 3095MFC, Yokogawa EJA-ɽ, Kobold PAD-R. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

EJA-ɽ ʦʪ ʢʦʤʧʘʥʠʠ Yokogawa (ʨʠʩʫʥʦʢ 4). Yokogawa EJA-E ï ʵʪʦ 

ʚr ʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʜʘʚʣʝʥʠʷ ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʟ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ, ʛʘʟʘ ʠ ʧʘʨʘ.  

  

ʈʠʩʫʥʦʢ 4 ï Yokogawa EJA-E 

ɺ ʜʘʪʯʠʢʘʭ ʜʘʚʣʝʥʠʷ YOKOGAWA ʨʝʘʣʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ DPharp, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʨʷʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠ ʩʪʘʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Yokogawa EJA-E 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ0,04 % 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 10 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -50 ... +50 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -40 ... +125 ÁC 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 
4...20 ʤɸ ʩ ʬʫʥʢʮʠʝʡ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʧʦ 

HART-ʧʨʦʪʦʢʦʣʫ; 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP 67 
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2.5.2.4 ɺʳʙʦʨ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʙʦʨʘ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʘʪʯʠʢʠ: ʄʝʪʨʘʥ-274, Kobold TWD-R, Yokogawa YTA 70. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʝʟʝʨʚʫʘʨʝ ʩ ʥʝʬʪʴʶ ʠ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ Kobold TWD-R (ʨʠʩʫʥʦʢ 5). 

  

ʈʠʩʫʥʦʢ 5 ï ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ Kobold TWD-R 

ʊʝʨʤʦʤʝʪʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ TWD-R ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ KOBOLD 

ʩʦʩʪʦʷʪ ʠʟ ʫʜʘʨʦʧʨʦʯʥʦʛʦ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʬʠʪʠʥʛʘ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, 

ʠʤʝʶʱʝʛʦ ʨʝʟʴʙʦʚʦʝ ʠʣʠ ʬʣʘʥʮʝʚʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ, ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ 

ʠʟ ʣʠʪʦʛʦ ʘʣʶʤʠʥʠʷ ʠ ʩʤʝʥʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɿʘʤʝʥʠʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʤʦʞʥʦ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Kobold TWD-R 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ0,25 % 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 5 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -40 ... +50 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -80 ... +600 ÁC 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 4...20 ʤɸ ʩ HART-ʧʨʦʪʦʢʦʣʦʤ; 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP 68 

 

2.5.2.5 ɺʳʙʦʨ ʜʘʪʯʠʢʘ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ 

ʀʟʤʝʨʝʥʠʝ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʙʫʜʝʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ 

ʛʘʟʦʩʠʛʥʘʣʠʟʘʪʦʨʘ ʉʀɻʄɸ-03.  

ɻʘʟʦʘʥʘʣʠʟʘʪʦʨʳ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʉʀɻʄɸ-03 (ʨʠʩʫʥʦʢ 6) ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ, ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʠ 
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ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʠʛʥʘʣʠʟʘʮʠʠ 

(ʩʚʝʪʦʚʦʡ ʠ ʟʚʫʢʦʚʦʡ) ʦ ʧʨʝʚʳʰʝʥʠʠ ʟʘʜʘʥʥʳʭ ʫʨʦʚʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʜʘʯʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʈʠʩʫʥʦʢ 6 ï ɻʘʟʦʘʥʘʣʠʟʘʪʦʨʳ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʉʀɻʄɸ-03 

ɻʘʟʦʘʥʘʣʠʟʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʮʠʦʥʘʨʥʳʡ, ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ, 

ʤʥʦʛʦʙʣʦʯʥʳʡ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʢʦʥʚʝʢʮʠʦʥʥʦʡ 

ʧʦʜʘʯʝʡ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʨʝʜʳ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʤʦʜʫʣʝʡ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʚ ʣʦʢʘʣʴʥʫʶ ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʩʝʪʴ. ɻʘʟʦʘʥʘʣʠʟʘʪʦʨ ʠʤʝʝʪ 

ʚʳʭʦʜʥʦʡ ʘʥʘʣʦʛʦʚʳʡ ʪʦʢʦʚʳʡ ʩʠʛʥʘʣ 4é20 ʤɸ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ 

ʠʟʤʝʨʷʝʤʦʤʫ ʟʥʘʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚ ʠʣʠ ʧʘʨʦʚ. ʀʥʬʦʨʤʘʮʠʷ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʥʠʞʥʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʧʨʝʜʝʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʣʘʤʝʥʠ (% ʅʂʇʈ) ʜʣʷ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʛʘʟʦʚ, ʤʛ/ʤ3 ʜʣʷ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ ʠ 

ʦʙʲʸʤʥʳʭ ʧʨʦʮʝʥʪʘʭ ʜʣʷ ʢʠʩʣʦʨʦʜʘ.  

ʌʫʥʢʮʠʠ: 

- ʪʦʯʝʯʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1000 

ʤʝʪʨʦʚ; 

- ʩʚʝʪʦʚʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ 0 ʜʦ 100% ʅʂʇʈ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʚʫʭ ʧʦʨʦʛʦʚ ʩʠʛʥʘʣʠʟʘʮʠʠ ʇʦʨʦʛ 1, ʇʦʨʦʛ 2, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ; 

- ʦʪʢʣʶʯʝʥʠʝ ʧʠʪʘʥʠʷ ʜʘʪʯʠʢʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ (ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʜʘʪʯʠʢʘ) 
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- ʚʳʜʘʯʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ (4-

20 ʤɸ) ʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʥʪʝʨʬʝʡʩʫ RS-485 ʩ ʧʨʦʪʦʢʦʣʦʤ Modbus RTU; 

- ʥʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʳʭ ʠ ʚʥʝʰʥʠʭ ʧʦʨʪʘʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʢʘʣʠʙʨʦʚʢʠ 

ʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ ʢʦʤʬʦʨʪʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʘ 

ʦʙʲʝʢʪʝ. 

 

2.5.2.6 ɺʳʙʦʨ ʜʘʪʯʠʢʘ ʚʠʙʨʘʮʠʠ 

ɼʣʷ ʚʩʝʭ ʤʝʭʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʜʚʠʞʫʱʠʝʩʷ ʤʘʩʩʳ, ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʣʠʯʠʝ ʚʠʙʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʚʦʜʠʪ, ʚ 

ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ ʤʝʭʘʥʠʟʤʘ, ʚ ʭʫʜʰʝʤ ï ʢ 

ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʤʫ ʦʪʢʘʟʫ ʠʣʠ ʘʚʘʨʠʠ. ʀʟʙʝʞʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ 

ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʜʘʪʯʠʢʦʚ ʚʠʙʨʘʮʠʠ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʚʠʙʨʘʮʠʠ ʢʦʨʧʫʩʘ ʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢ ʚʠʙʨʘʮʠʠ Monitran M1100I Series, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ 

ʨʠʩʫʥʢʝ 7. ʕʪʦ ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʜʘʪʯʠʢ ʚʠʙʨʘʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʘʥʜʘʨʪʘʤ ATEX ʠ IECEX, ʛʨʫʧʧʘ I ʠ II. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʦʙʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʢʦʤʧʨʝʩʩʦʨʘʭ ʠ ʥʘʩʦʩʘʭ, ʚ ʥʝʬʪʷʥʦʡ, 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6: 

ʊʘʙʣʠʮʘ 6 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʚʠʙʨʘʮʠʠ Monitran 

M1100I Series 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʉʪʘʥʜʘʨʪʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 100 ʤɺ/g Ñ10% ʅʦʤʠʥʘʣʴʥʘʷ ʧʨʠ 80ɻʮ 

ʏʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʪ 2 ɻʮ ʜʦ 10 ʢɻʮ Ñ5% (-3ʜɹ ʧʨʠ 0,8ɻʮ) 

ʈʝʟʦʥʘʥʩ ʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ 
18 ʢɻʮ (ʥʦʤʠʥʘʣʴʥʳʡ) 

ʇʦʧʝʨʝʯʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʄʝʥʴʰʝ 5% 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʰʫʤʳ ʄʘʢʩʠʤʫʤ 0,1 ʤʛ 

ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʆʪ 0,5ʤɸ ʜʦ 8ʤɸ 

ʅʘʧʨʷʞʝʥʠʝ ʩʤʝʱʝʥʠʷ 12 ʚʦʣʴʪ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʥʦʤʠʥʘʣʴʥʦʝ) 

ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʆʪ -55
ʦ
ʉ ʜʦ +115

ʦ
ʉ 

ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ ʅʝʨʞʘʚʝʶʱʘʷ 

ɺʝʩ 110ʛ (ʥʦʤʠʥʘʣʴʥʳʡ) 

ʋʧʣʦʪʥʝʥʠʝ IP67 

ʄʦʤʝʥʪ ʟʘʪʷʞʢʠ 8 ʅʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ ʈʘʟʣʠʯʥʦʝ 
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ʇʨʝʜʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ Ui=28 B, Ii=93 ʤɸ, Pi= 0,65 ɺʪ 

ʀʟʦʣʷʮʠʷ 500ɺ ʇʨʠʙʦʨʳ ʧʨʦʭʦʜʷʪ ʠʩʧʳʪʘʥʠʝ ʥʘ ʠʟʦʣʷʮʠʶ 

 

ʈʠʩʫʥʦʢ 7 ï Monitran M1100I Series 

 

2.5.3 ɺʳʙʦʨ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʇʨʝʞʜʝ ʯʝʤ ʧʦʜʦʙʨʘʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʩʩʯʠʪʘʝʤ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʘʧʘʥʘ Kv (ʤ
3
/ʯʘʩ) ʧʦ ʬʦʨʤʫʣʝ: 

0

0
max

r

r
Ö

D

D
=

p

p
QKv , 

ʛʜʝ 0pD  ï ʧʦʪʝʨʷ ʜʘʚʣʝʥʠʷ ʥʘ ʢʣʘʧʘʥʝ (ʝʝ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ 1 ʢʛʩ/ʩʤ
2
); 

pD  ï ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʜʦ ʠ ʧʦʩʣʝ ʢʣʘʧʘʥʘ; 

r ï ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ (ʢʛ/ʤ
3
); 

0r=1000 ʢʛ/ʤ
3
 ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʟʥʘʯʝʥʠʷ ʂv).  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: 

0pD  ï ʧʦʪʝʨʷ ʜʘʚʣʝʥʠʷ ʥʘ ʢʣʘʧʘʥʝ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 1 ʢʛʩ/ʩʤ
2
; 

pD  ï ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ 0,5 ʢʛʩ/ʩʤ
2
; 
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r ï ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ 838 ʢʛ/ʤ
3
; 

Qmaxï  ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ 480 ʤ
3
/ʯ. 

ʈʘʩʯʝʪʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʘʧʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 621 

ʤ
3
/ʯ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʤʝʪʨʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʦʪ 

ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ ʧʦʣʫʯʝʥ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ ʢʣʘʧʘʥʘ ʢ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ï ʫD = 200 ʤʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʢʣʘʧʘʥʘ ʚʳʙʨʘʥ ʢʣʘʧʘʥ ʤʘʣʦʛʘʙʘʨʠʪʥʳʡ 

ʨʝʛʫʣʠʨʫʶʱʠʡ ʂʄʈ, ʫʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

ʈʠʩʫʥʦʢ 8 ï ʂʣʘʧʘʥ ʂʄʈ 

ʂʣʘʧʘʥʳ ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ʨʝʛʫʣʠʨʫʶʱʠʝ ʂʄʈ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ ʠ ʧʝʨʝʢʨʳʪʠʷ ʞʠʜʢʠʭ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʩʨʝʜ. 

ʂʣʘʧʘʥʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʚʘʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ, ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʢʣʘʩʩ ʠʩʧʦʣʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʚʳʩʦʢʦʡ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʜʦ 35 ʣʝʪ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʥʘ ʨʘʙʦʯʠʭ ʜʘʚʣʝʥʠʷʭ ʜʦ 16,0ʄʇ. ɺʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʣʘʧʘʥʦʚ ʷʚʣʷʶʪʩʷ ʧʣʫʥʞʝʨʥʳʤʠ, ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʚʚʝʨʪʥʳʤ 

ʩʝʜʣʦʤ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʣʘʧʘʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩ ʚʳʭʦʜʥʳʤ ʘʥʘʣʦʛʦʚʳʤ ʩʠʛʥʘʣ 4-20 ʤɸ ʠ ʧʨʦʪʦʢʦʣʦʤ HART.  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʧʘʥʦʚ ʂʄʈ: 
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- ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ: ʜʦ 16ʄʇʘ; 

- ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʨʘʙʦʯʝʡ ʩʨʝʜʳ: -60é+225oC; 

- ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: -60é+70oC; 

- ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ: ʩʪʘʣʴ 20, ʫʛʣʝʨʦʜʠʩʪʳʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʩʪʘʣʠ, 12ʍ18ʅ10ʊ, 10ʍ17ʅ13ʄ3ʊ, ʩʧʝʮʠʘʣʴʥʳʝ ʩʧʣʘʚʳ 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʣʘʧʘʥʦʤ ʚʳʙʨʘʥ ʵʣʝʢʪʨʦʧʨʠʚʦʜ SIPOS 5 Flash (ʨʠʩʫʥʦʢ 

9).  

 

ʈʠʩʫʥʦʢ 9 ï ʕʣʝʢʪʨʦʧʨʠʚʦʜ Siemens SIPOS 5 Flash 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʠ 

ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʨʤʘʪʫʨʳ (ʚʝʥʪʠʣʠ, ʟʘʩʣʦʥʢʠ, ʢʣʘʧʘʥʳ ʠ 

ʢʨʘʥʳ).  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ Siemens SIPOS 5 Flash 

ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 7: 

ʊʘʙʣʠʮʘ 7 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ Siemens 

SIPOS 5 Flash 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ 4-20 ʤɸ 

ʂʣʘʩʩ ʟʘʱʠʪʳ IP 67 (IP 68 ʧʦ ʟʘʧʨʦʩʫ) 

ʏʘʩʪʦʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʆʪ 47 ʜʦ 63 ɻʮ 

ʅʘʧʨʷʞʝʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ 
1-ʬʘʟʥʦʝ: 230V (Ñ15%) 

3-ʬʘʟʥʦʝ: ʦʪ 400 ʜʦ 460V (Ñ15%) 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ -20é+60
ʦ
ʉ 
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2.6 ʈʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʚʥʝʰʥʠʭ ʧʨʦʚʦʜʦʢ 

ʉʭʝʤʘ ʚʥʝʰʥʝʡ ʧʨʦʚʦʜʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɼ. ʇʝʨʚʠʯʥʳʝ ʠ 

ʚʥʝʱʠʪʦʚʳʝ ʧʨʠʙʦʨʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʘ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ Kobold TWD-

R, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ  ʚ ʨʝʟʝʨʚʫʘʨʝ ʈɺʉ-5000, ʜʨʫʛʦʡ ʚ ʥʘʩʦʩʥʦʡ 

ʩʠʩʪʝʤʝ, ʫʨʦʚʥʝʤʝʨ Kobold NUS-R-4, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʨʝʟʝʨʚʫʘʨʝ ʈɺʉ-5000, 

ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ Yokogawa EJA-E, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʭʦʜʝ ʠ 

ʚʳʭʦʜʝ ʅʉ, ʩʠʛʥʘʣʠʟʘʪʦʨ ʫʨʦʚʥʷ ʥʝʬʪʠ Kobold NQ-1000, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʨʝʟʝʨʚʫʘʨʝ ʈɺʉ-5000, ʜʘʪʯʠʢ ʚʠʙʨʘʮʠʠ Monitran M1100ISeries, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʥʘ ʢʦʨʧʫʩʝ ʜʚʠʛʘʪʝʣʷ, ʠ ʜʚʘ ʛʘʟʦʩʠʛʥʘʣʠʟʘʪʦʨʘ ʉʀɻʄɸ-03, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʟʝʨʚʫʘʨʝ ʈɺʉ-5000, ʜʨʫʛʦʡ ʚ ʥʘʩʦʩʥʦʡ ʩʠʩʪʝʤʝ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʦʪ ʫʨʦʚʥʝʤʝʨʘ, ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʠ ʨʘʩʭʦʜʦʤʝʨʦʚ ʥʘ ʱʠʪ ʂʀʇʠɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ ʪʨʠ ʧʨʦʚʦʜʘ, ʘ 

ʜʣʷ ʩʠʛʥʘʣʠʟʘʪʦʨʦʚ ï ʜʚʘ ʧʨʦʚʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʙʝʣʷ ʚʳʙʨʘʥ ʂɺɺɻ ï ʵʪʦ 

ʢʘʙʝʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʩ ʤʝʜʥʳʤʠ ʞʠʣʘʤʠ, ʩ ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʠʟʦʣʷʮʠʝʡ, ʚ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʥʦʡ ʦʙʦʣʦʯʢʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʙʦʨʘʤ, ʘʧʧʘʨʘʪʘʤ, ʩʙʦʨʢʘʤ ʟʘʞʠʤʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʧʝʨʝʤʝʥʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 660ɺ ʯʘʩʪʦʪʳ ʜʦ 100ɻʮ ʠʣʠ ʧʦʩʪʦʷʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 

1000ɺ. ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʦʪ -50Áʉ ʜʦ +50Áʉ.  

 

2.7 ɺʳʙʦʨ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ɸʉ ʈʇ 

ɺ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ: 

- ʘʣʛʦʨʠʪʤʳ ʟʘʧʫʩʢʘ/ʦʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʣʝʨʝ ʠ SCADA ʩʠʩʪʝʤʝ; 

- ʇʀɼ-ʘʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʣʦʞʝʥʠʝʤ 

ʢʣʘʧʘʥʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ, ʠ ʪ. ʧ., ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ 

ʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʣʝʨʝ; 
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- ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʙʦʨʦʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ, ʜʘʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʳʝ, ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ, ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʣʦʛʠʯʝʩʢʦʤ 

ʢʦʥʪʨʦʣʣʝʨʝ; 

- ʘʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʘʷ ʟʘʱʠʪʘ, 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʣʝʨʝ; 

- ʘʣʛʦʨʠʪʤʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʤ ʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʣʝʨʝ ʠ 

SCADA ʩʠʩʪʝʤʝ; 

ɺ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʘʣʛʦʨʠʪʤʘ: ʘʣʛʦʨʠʪʤ ʩʙʦʨʘ 

ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ 

2.7.1 ɸʣʛʦʨʠʪʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ɺ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʚʳʙʝʨʝʤ ʢʘʥʘʣ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʥʝʬʪʠ ʚ 

ʨʝʟʝʨʚʫʘʨʝ. ɼʣʷ ʵʪʦʛʦ ʢʘʥʘʣʘ ʨʘʟʨʘʙʦʪʘʝʤ ʘʣʛʦʨʠʪʤ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤ 

ʩʙʦʨʢʘ ʜʘʥʥʳʭ ʩ ʢʘʥʘʣʘ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɽ. 

 

2.7.2 ɸʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ ʚʳʭʦʜʝ ʅʉ, ʯʪʦʙʳ ʦʥʦ ʥʝ ʧʨʝʚʳʰʘʣʦ 

ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʧʨʦʯʥʦʩʪʠ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʠ ʥʝ ʧʘʜʘʣʦ 

ʥʠʞʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʢʘʚʠʪʘʮʠʠ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʳʙʠʨʘʝʤ ʜʘʚʣʝʥʠʝ ʥʝʬʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ ʚʳʭʦʜʝ ʅʉ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʛʦʨʠʪʤʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʇʀɼ-ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʝ 

ʚʨʝʤʷ ʚʳʭʦʜʘ ʥʘ ʨʝʞʠʤ ʠ ʥʝʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʤʫʱʝʥʠʷʤ.  
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ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʘ 

ʚ ʧʨʠʣʦʞʝʥʠʠ ɾ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʟʘʜʘʥʠʝ, ʥʘʩʪʨʦʡʢʘ ʟʘʜʘʥʠʷ, ʇʀɼ-ʨʝʛʫʣʷʪʦʨ, ʎɸʇ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʨʛʘʥ, 

ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʚʦʟʤʫʱʝʥʠʷ, ɸʎʇ. 

ʆʧʨʝʜʝʣʠʤ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ. ʆʙʲʝʢʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʝʞʜʫ ʪʦʯʢʦʡ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʠ ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ. ɼʣʠʥʘ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʘʤʠ 

ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʘ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ 5 ʤʝʪʨʦʚ. ɼʠʥʘʤʠʢʘ 

ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ W(p), ʚʳʨʘʞʝʥʥʘʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ çʨʘʩʭʦʜ ʚʝʱʝʩʪʚʘ ʯʝʨʝʟ 

ʢʣʘʧʘʥè (ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ ʢʣʘʧʘʥʘ) ʢ çʨʘʩʭʦʜʫ ʚʝʱʝʩʪʚʘ ʯʝʨʝʟ 

ʨʘʩʭʦʜʦʤʝʨè (ʠʟʤʝʨʷʝʤʳʡ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ) ʧʨʠʙʣʠʞʝʥʥʦ 

ʦʧʠʩʳʚʘʝʪʩʷ ʘʧʝʨʠʦʜʠʯʝʩʢʠʤ ʟʚʝʥʦʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʯʠʩʪʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ. 

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʪʠʧʦʚʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʛʣʘʩʥʦ ʜʣʷ 

ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʦʩʦʤ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝʤ ʧʦʪʦʢʘ ʥʘ ʣʠʥʠʠ ʥʘʛʥʝʪʘʥʠʷ 

ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʫʯʘʩʪʢʘ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘ ʙʫʜʝʪ: 
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ʛʜʝ   Qk(p) ï ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ ʢʣʘʧʘʥʘ; 

Q(p) ï ʠʟʤʝʨʷʝʤʳʡ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ; 

r ï ʧʣʦʪʥʦʩʪʴ ʞʠʜʢʦʩʪʠ; 

L ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʪʨʫʙʦʧʨʦʚʦʜʘ ʤʝʞʜʫ ʪʦʯʢʦʡ ʠʟʤʝʨʝʥʠʷ ʠ ʪʦʯʢʦʡ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

d ï ʜʠʘʤʝʪʨ ʪʨʫʙʳ; 

f ï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʪʨʫʙʳ; 

pD  ï ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʝ; 

0t ï ʟʘʧʘʟʜʳʚʘʥʠʝ; 

T ï ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ. 
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ɿʥʘʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ, ʦʧʨʝʜʝʣʠʤ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʨʠ 

ʧʦʤʦʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ MathCad: 

 

ɿʘʜʘʥʠʝ ʧʦ ʜʘʚʣʝʥʠʶ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʪʝʢʫʱʠʤ ʟʥʘʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʧʦʤʦʱʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ. ʇʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʶ ʨʝʛʫʣʷʪʦʨ 

ʫʨʦʚʥʷ ʬʦʨʤʠʨʫʝʪ ʟʘʜʘʥʠʝ ʧʦ ʧʦʣʦʞʝʥʠʶ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ. ɿʘʜʘʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʪʝʢʫʱʠʤ, ʧʦʣʫʯʝʥʥʳʤ ʦʪ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ. 

ʏʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ: 

Ὕ
ὨὪ

Ὠὸ
Ὢ Ὧ ϽὍ 

 ʕʣʝʢʪʨʦʧʨʠʚʦʜ 

Ὕ
Ὠ‫

Ὠὸ
‫ Ὧ ϽὪȢ 

 ɿʘʜʚʠʞʢʘ 

Ὠὼ

Ὠὸ
‫ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʞʠʜʢʦʩʪʴ 

ὯϽὗ ὼ 

 ʊʨʫʙʦʧʨʦʚʦʜ: 

Ὕ
Ὠὖ

Ὠὸ
ὖ ὯϽὗȢ 
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ʊʘʢ ʢʘʢ ʧʨʠ ʇʀɼ-ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʢ ʜʦ 20 ʤɸ, ʘ 

ʯʘʩʪʦʪʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʠʟʤʝʥʷʝʪ ʯʘʩʪʦʪʫ ʦʪ 0 ɻʮ ʜʦ 300 ʢɻʮ, ʪʦ 

ʧʝʨʝʜʘʪʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ 15. ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʠʟ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʠ ʨʘʚʥʘʷ 0.2 ʩʝʢ [8]. ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʨʘʚʝʥ 0,005, ʪ.ʢ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 1500 ʦʙ/ʤʠʥ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʝ 300 ʢɻʮ. ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʧʦʜʦʙʨʘʥʘ ʠʟ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [9], ʢʦʪʦʨʘʷ ʨʘʚʥʘ 0,08 ʩʝʢ.  

ʉʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʚʦʟʤʫʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 10. 

 

ʈʠʩʫʥʦʢ 10 ï ʉʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʩʠʩʪʝʤʳ 

 

ɻʨʘʬʠʢ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 11. 
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ʈʠʩʫʥʦʢ 11 ï ɻʨʘʬʠʢ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʀʟ ʜʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʚʥʦ 99,6 

ʩ, ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 7,91%.  

 

2.8 ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ɸʉ ʈʇ 

ʋʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ 

ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ SCADA-ʩʠʩʪʝʤʳ MasterSCADA.  

MasterSCADA - ʩʠʩʪʝʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ɸʉʋ ʊʇ. MasterSCADA ð ʵʪʦ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ. ɺ ʥʝʤ ʨʝʘʣʠʟʦʚʘʥʳ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ 

ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

MasterSCADA ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʧʨʦʛʨʘʤʤʥʦʡ ʩʪʳʢʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʩʠʛʥʘʣʳ ʠʣʠ ʘʣʛʦʨʠʪʤʳ ʠʭ ʦʙʨʘʙʦʪʢʠ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ; 

- ʩʦʟʜʘʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʫʩʪʨʦʡʩʪʚʘʤ ʘʣʛʦʨʠʪʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ; 
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- ʠʤʝʪʴ ʜʦʩʪʫʧ ʩ ʣʶʙʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʢ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʤʝʶʱʝʡʩʷ ʚ ʩʠʩʪʝʤʝ. 

 

2.8.1 ʈʘʟʨʘʙʦʪʢʘ ʜʝʨʝʚʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤ 

ɼʝʨʝʚʦ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ɿ. 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʝʢʪʘ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʧʦʣʷʤʠ ʜʣʷ ʚʚʦʜʘ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ. ʇʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʤʥʝʤʦʩʭʝʤʘ 

ʩ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʨʝʟʝʨʚʫʘʨ, ʥʘʩʦʩʥʳʝ 

ʩʪʘʥʮʠʠ ʠ ʢʘʥʘʣʳ ʨʝʛʫʣʠʨʦʚʢʠ ʜʘʚʣʝʥʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʤʥʝʤʦʩʭʝʤʫ ʦʧʝʨʘʪʦʨʫ ɸʉʋ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʫʢʘʟʘʪʝʣʝʤ 

ʤʳʰʢʠ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʢʪ ʜʣʷ 

ʢʦʥʪʨʦʣʷ. 

 

2.8.2 ʈʘʟʨʘʙʦʪʢʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ɸʉ ʈʇ 

ʈʘʙʦʯʝʝ ʦʢʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʦʩʪʦʠʪ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, 

ʦʙʣʘʩʪʠ ʚʠʜʝʦʢʘʜʨʘ ʠ ʦʢʥʘ ʦʧʝʨʘʪʠʚʥʳʭ ʩʦʦʙʱʝʥʠʡ.  

ɺʠʜ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 12. 

 

ʈʠʩʫʥʦʢ 12 ï ɻʣʘʚʥʦʝ ʤʝʥʶ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʥʦʧʦʢ: ʩʧʨʘʚʢʘ, ʤʥʝʤʦʩʭʝʤʳ 

ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʘʚʘʨʠʡʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ. 

ɿʥʘʯʝʥʠʷ ʮʚʝʪʘ ʢʥʦʧʢʠ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: ʟʝʣʸʥʳʡ ï 

ʦʙʲʝʢʪ ʚʢʣʶʯʝʥ, ʞʸʣʪʳʡ ï ʦʙʲʝʢʪ ʚʳʢʣʶʯʝʥ, ʦʨʘʥʞʝʚʳʡ ï ʦʙʲʝʢʪ ʚ ʨʝʟʝʨʚʝ, 

ʢʨʘʩʥʳʡ ï ʘʚʘʨʠʷ ʦʙʲʝʢʪʘ. 

ʆʙʣʘʩʪʴ ʚʠʜʝʦʢʘʜʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺʠʜʝʦʢʘʜʨʳ ʩʦʩʪʦʷʪ ʠʟ: ʤʥʝʤʦʩʭʝʤ, 

ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ ʠ ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ. 

ʆʧʝʨʘʪʦʨʫ ɸʉʋ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʤʥʝʤʦʩʭʝʤʳ: 

- ʨʝʟʝʨʚʫʘʨ ʈɺʉ-1/1 (ʇʨʠʣʦʞʝʥʠʝ ʂ); 
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- ʨʝʟʝʨʚʫʘʨ ʈɺʉ-1/2; 

- ʚʭʦʜʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ; 

- ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʢʘʯʢʠ; 

ʅʘ ʤʥʝʤʦʩʭʝʤʝ çʈʝʟʝʨʚʫʘʨ ʈɺʉ-1/1è ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʟʤʝʨʷʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʫʘʨʘ, ʧʘʨʘʤʝʪʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʩʪʦʷʥʠʝ ʢʣʘʧʘʥʦʚ ʂ12-ʂ15. 

ʅʘ ʨʠʩʫʥʢʝ 13 ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʝʤʦʟʥʘʢ ʫʨʦʚʥʷ ʥʝʬʪʠ. 

 

ʈʠʩʫʥʦʢ 13 ï ʤʥʝʤʦʟʥʘʢ ʫʨʦʚʥʷ ʥʝʬʪʠ 

ʅʘ ʤʥʝʤʦʟʥʘʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʘ ʪʘʢʞʝ 

ʮʚʝʪʘʤʠ ʚʳʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ: ʩʝʨʳʡ ï ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ, ʞʸʣʪʳʡ ï ʤʘʢʩʠʤʘʣʴʥʦ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ, ʢʨʘʩʥʳʡ ï ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʪʸʤʥʦ-ʩʝʨʳʡ ï ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ ʥʝ ʚʝʨʥʦʝ. 

ʅʘ ʨʠʩʫʥʢʝ 14 ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʝʤʦʟʥʘʢ ʨʝʟʝʨʚʫʘʨ. 

 

ʈʠʩʫʥʦʢ 14 ï ʤʥʝʤʦʟʥʘʢ ʨʝʟʝʨʚʫʘʨ 

ɹʝʣʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠʤʝʝʪ 5 ʩʦʩʪʦʷʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʝʧʝʥʴ 

ʟʘʧʦʣʥʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ: 

- 1 ï ʢʨʘʩʥʳʡ ʮʚʝʪ ï ʧʨʝʜʝʣʴʥʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ. 

- 2 ï ʞʝʣʪʳʡ ʮʚʝʪ ï ʜʦʧʫʩʪʠʤʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ; 

- 3 ï ʟʝʣʝʥʳʡ ʮʚʝʪ ï ʫʨʦʚʝʥʴ ʚ ʥʦʨʤʝ; 

- 4 ï ʞʝʣʪʳʡ ʮʚʝʪ) ï ʜʦʧʫʩʪʠʤʳʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ; 

- 5 ï ʢʨʘʩʥʳʡ ʮʚʝʪ ï ʧʨʝʜʝʣʴʥʳʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ. 
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ɿɸɼɸʅʀɽ ɼʃʗ ʈɸɿɼɽʃɸ 

çʌʀʅɸʅʉʆɺʓʁ ʄɽʅɽɼɾʄɽʅʊ, ʈɽʉʋʈʉʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽè 

 

ʉʪʫʜʝʥʪʫ: 
ɻʨʫʧʧʘ ʌʀʆ 

ɿ-8ʊ31 ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ 

 
ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ ʀʐʀʊʈ ʆʪʜʝʣʝʥʠʝ ɸʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ  

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ɹʘʢʘʣʘʚʨʠʘʪ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè: 
1. ʉʪʦʠʤʦʩʪʴ ʨʝʩʫʨʩʦʚ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʅʀ): 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, 

ʬʠʥʘʥʩʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʆʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʥʦʨʤʳ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʩʪʘʚʢʠ ʥʘʣʦʛʦʚʳʭ 

ʦʪʯʠʩʣʝʥʠʡ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ, 

ʨʘʡʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 2. ʅʦʨʤʳ ʠ ʥʦʨʤʘʪʠʚʳ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 
3. ʀʩʧʦʣʴʟʫʝʤʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʪʘʚʢʠ 

ʥʘʣʦʛʦʚ, ʦʪʯʠʩʣʝʥʠʡ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

1. ʆʮʝʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠ 
ʘʣʴʪʝʨʥʘʪʠʚ ʧʨʦʚʝʜʝʥʠʷ ʅʀ ʩ ʧʦʟʠʮʠʠ 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʮʝʣʝʚʦʛʦ ʨʳʥʢʘ  

 

2. ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʇʣʘʥʠʨʦʚʘʥʠʝ ʵʪʘʧʦʚ ʨʘʙʦʪ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʛʨʘʬʠʢʘ ʨʘʙʦʪ  

3. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʥʦʡ (ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ), 

ʬʠʥʘʥʩʦʚʦʡ, ʙʶʜʞʝʪʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʮʝʥʢʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ  

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ(ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ) 

1. ʆʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

2. ɻʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʠ ʙʶʜʞʝʪ ʅʀ 

 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ  
 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʉʪʘʨʰʠʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ʐʀʇ 

ʐʘʧʦʚʘʣʦʚʘ ʅʘʪʘʣʴʷ 

ɺʣʘʜʠʤʠʨʦʚʥʘ 

   

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 

ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɿ-8ʊ31 ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ   
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3. ʆʮʝʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʟʠʮʠʠ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

3.1 ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ, ʧʨʝʜʧʨʠʷʪʠʷ, ʠʤʝʶʱʠʝ ʨʝʟʝʨʚʫʘʨʥʳʝ ʧʘʨʢʠ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʪʧʫʩʢʘ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʪʦʚʘʨʥʦ-ʩʳʨʴʝʚʳʝ ʥʝʬʪʝʙʘʟʳ. 

ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʤʝʶʱʠʝ 

ʨʝʟʝʨʚʫʘʨʥʳʝ ʧʘʨʢʠ I ʠ II ʢʘʪʝʛʦʨʠʠ. ɼʣʷ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʝʤʦʤ ʠ ʭʨʘʥʝʥʠʝʤ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

 ɺ ʪʘʙʣʠʮʝ 8 ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʨʠʪʝʨʠʷʤ: ʨʘʟʤʝʨ ʢʦʤʧʘʥʠʠ-ʟʘʢʘʟʯʠʢʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʫʢʚʘʤʠ 

ʦʙʦʟʥʘʯʝʥʳ ʢʦʤʧʘʥʠʠ: çɸè - ʆʆʆ çʅʝʬʪʝʩʪʨʦʡʧʨʦʝʢʪè, çɹè - ʆɸʆ 

çʊʦʤʩʢʅʀʇʀʥʝʬʪʴè, çɺè - ɿɸʆ çʕʣʝʉʠè 

ʊʘʙʣʠʮʘ 8 ï ʂʘʨʪʘ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 

  ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

  

  
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɺʳʧʦʣʥʝʥʠʝ 

ʧʨʦʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʈʘʟʨʘʙʦʪʢʘ 

ɸʉʋ ʊʇ 

ɺʥʝʜʨʝʥʠʝ 

SCADA 

ʩʠʩʪʝʤ 

ʈ
ʘ
ʟ
ʤ
ʝ
ʨ
 
ʢ
ʦ
ʤ
ʧ
ʘ
ʥ
ʠ
ʠ

 

ʄʝʣʢʘʷ  ɸ, ɹ, ɺ ɸ, ɹ  ɹ, ɺ ɺ 

ʉʨʝʜʥʷʷ  ɸ, ɹ, ɺ ɸ, ɹ ɺ ɺ 

ʂʨʫʧʥʘʷ  ɹ, ɺ ɸ ɺ  ɺ  

 

ʉʦʛʣʘʩʥʦ ʢʘʨʪʝ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʝʛʤʝʥʪʳ 

ʨʳʥʢʘ: ʨʘʟʨʘʙʦʪʢʘ ɸʉʋ ʊʇ ʠ ʚʥʝʜʨʝʥʠʝ SCADA-ʩʠʩʪʝʤ ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ 

ʢʦʤʧʘʥʠʡ. 
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3.2 ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʮʝʥʦʯʥʦʡ ʢʘʨʪʳ (ʪʘʙʣʠʮʘ 2). ɼʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʨʦʝʢʪʠʨʫʝʤʘʷ 

ʩʠʩʪʝʤʘ ɸʉʋ ʊʇ ʨʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ, ʠ ʧʨʦʝʢʪ ɸʉʋ ʊʇ ʩʪʦʨʦʥʥʝʡ ʢʦʤʧʘʥʠʝʡ. 

ʇʦʟʠʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʦʥʢʫʨʝʥʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ, ʛʜʝ 1 ï ʥʘʠʙʦʣʝʝ ʩʣʘʙʘʷ ʧʦʟʠʮʠʷ, ʘ 5 

ï ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʘʷ.  

ʊʘʙʣʠʮʘ 9 ï ʆʮʝʥʦʯʥʘʷ ʢʘʨʪʘ 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ɺʝʩ 

ʢʨʠʪ

ʝʨʠʷ 

ɹʘʣʣʳ ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʇ
ʨ
ʦ
ʝ
ʢ
ʪ
 
ɸ
ʉ
ʋ
 
ʊ
ʇ
 
ʈ
ʇ

 

ʉ
ʫ
ʱ
ʝ
ʩ
ʪ
ʚ
ʫ
ʶ
ʱ
ʘ
ʷ
 

ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʘ
 
ʫ
ʧ
ʨ
ʘ
ʚ
ʣ
ʝ
ʥ
ʠ
ʷ

 

ʈ
ʘ
ʟ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʘ
 
ɸ
ʉ
ʋ
 
ʊ
ʇ
 

ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʥ
ʝ
ʡ
 
ʢ
ʦ
ʤ
ʧ
ʘ
ʥ
ʠ
ʝ
ʡ

 

ʇ
ʨ
ʦ
ʝ
ʢ
ʪ
 
ɸ
ʉ
ʋ
 
ʊ
ʇ
 
ʈ
ʇ

 

ʉ
ʫ
ʱ
ʝ
ʩ
ʪ
ʚ
ʫ
ʶ
ʱ
ʘ
ʷ
 

ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
ʘ
 
ʫ
ʧ
ʨ
ʘ
ʚ
ʣ
ʝ
ʥ
ʠ
ʷ

 

ʈ
ʘ
ʟ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʘ
 
ɸ
ʉ
ʋ
 
ʊ
ʇ
 

ʩ
ʪ
ʦ
ʨ
ʦ
ʥ
ʥ
ʝ
ʡ
 
ʢ
ʦ
ʤ
ʧ
ʘ
ʥ
ʠ
ʝ
ʡ

 

ʊʝʭʥʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʇʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

0,05 5 1 4 0,25 0,05 0,2 

ʋʜʦʙʩʪʚʦ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ  

0,06 3 2 4 0,18 0,12 0,24 

ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ 0,05 2 3 2 0,1 0,15 0,1 

ʕʥʝʨʛʦʵʢʦʥʦʤʠʯʥʦʩʪʴ 0,09 3 4 2 0,27 0,36 0,18 

ʅʘʜʝʞʥʦʩʪʴ 0,11 5 2 5 0,55 0,22 0,55 

ʋʨʦʚʝʥʴ ʰʫʤʘ 0,03 2 2 2 0,06 0,06 0,06 

ɹʝʟʦʧʘʩʥʦʩʪʴ 0,11 5 3 5 0,55 0,33 0,55 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ 

ʨʝʩʫʨʩʘʭ ʧʘʤʷʪʠ 

0,03 2 5 3 0,06 0,15 0,09 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ 

(ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ) 

0,03 2 2 1 0,06 0,06 0,03 
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ʇʨʦʩʪʦʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

0,04 5 3 4 0,2 0,12 0,16 

ʂʘʯʝʩʪʚʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ 

0,05 4 0 4 0,2 0 0,2 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʩʝʪʴ 

ʕɺʄ 

0,02 5 0 5 0,1 0 0,1 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩ

ʪʴ ʧʨʦʜʫʢʪʘ 

0,03 2 1 3 0,06 0,03 0,09 

ʋʨʦʚʝʥʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ 

ʨʳʥʦʢ 

0,03 1 5 3 0,03 0,15 0,09 

ʎʝʥʘ 0,06 3 5 1 0,18 0,3 0,06 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

0,07 4 3 5 0,28 0,21 0,35 

ʇʦʩʣʝʧʨʦʜʘʞʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ 

0,05 5 3 3 0,25 0,15 0,15 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

0,03 2 1 1 0,06 0,03 0,03 

ʉʨʦʢ ʚʳʭʦʜʘ ʥʘ 

ʨʳʥʦʢ 

0,04 2 4 5 0,08 0,16 0,2 

ʅʘʣʠʯʠʝ 

ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʨʘʟʨʘʙʦʪʢʠ 

0,02 1 3 5 0,02 0,06 0,1 

ʀʪʦʛʦ: 1 63 52 67 3,54 2,71 3,53 

 

 ʉʦʛʣʘʩʥʦ ʦʮʝʥʦʯʥʦʡ ʢʘʨʪʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ: ʮʝʥʘ ʨʘʟʨʘʙʦʪʢʠ ʥʠʞʝ, ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʩʪʦʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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3.3 ʇʣʘʥʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

3.3.1 ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ɺʂʈ ʦʮʝʥʠʚʘʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ ʚ 

ʯʝʣʦʚʝʢʦ-ʜʥʷʭ ʠ ʥʦʩʠʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ.ʢ. ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʪʨʫʜʥʦ ʫʯʠʪʳʚʘʝʤʳʭ ʬʘʢʪʦʨʦʚ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʳ ʜʚʘ ʠʩʧʦʣʥʠʪʝʣʷ ï ʨʫʢʦʚʦʜʠʪʝʣʴ (ʈ), 

ʩʪʫʜʝʥʪ-ʜʠʧʣʦʤʥʠʢ (ʉɼ). ʈʘʟʜʝʣʠʤ ʚʳʧʦʣʥʝʥʠʝ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʥʘ ʵʪʘʧʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 10. 

ʊʘʙʣʠʮʘ 10 ï ʇʝʨʝʯʝʥʴ ʵʪʘʧʦʚ, ʨʘʙʦʪ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ 
ˉ 

ʨʘʙ. 
ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

ɼʦʣʞʥʦʩʪʴ 

ʠʩʧ-ʣ ̫
ɿʘʛʨʫʟʢʘ 

ʈʘʟʨʘʙʦʪʢʘ ʟʘʜʘʥʠʷ ʥʘ 

ʅʀʈ 
1 

ʉʦʩʪʘʚʣʝʥʠʝ ʠ 

ʫʪʚʝʨʞʜʝʥʠʝ ʟʘʜʘʥʠʷ ʅʀʈ 
ʈ ʈ-100% 

ʇʨʦʚʝʜʝʥʠʝ ʅʀʈ 

ɺʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

2 

ʀʟʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʪʝʤʘʪʠʢʝ 

ʈ, ʉɼ 
ʈ-50%, 

ʉɼ-100% 

3 
ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ 

ʪʝʭʟʘʜʘʥʠʷ (ʊɿ) 
ʈ, ʉɼ 

ʈ-100%, 

ʉɼ-100% 

4 
ʂʘʣʝʥʜʘʨʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ 
ʈ, ʉɼ 

ʈ-50%, 

ʉɼ-100% 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

5 
ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʭʝʤ 
ʉɼ ʉɼ-100% 

6 
ʈʘʟʨʘʙʦʪʢʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʭʝʤ 
ʉɼ ʉɼ-100% 

7 
ɺʳʙʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʉɼ 

ʈ-50% 

ʉɼ-100% 

8 
ɺʳʙʦʨ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ 
ʉɼ 

ʈ-50% 

ʉɼ-100% 

9 
ʈʘʟʨʘʙʦʪʢʘ ʵʢʨʘʥʥʦʡ 

ʬʦʨʤʳ 
ʉɼ ʉɼ-100% 

ʆʬʦʨʤʣʝʥʠʝ ʦʪʯʝʪʘ ʧʦ 

ʅʀʈ 
10 

ʉʦʩʪʘʚʣʝʥʠʝ 

ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ 
ʉɼ ʉɼ-100% 
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3.4 ʈʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʵʪʘʧʦʚ ʨʘʙʦʪ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʠʟ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʢʘʣʝʥʜʘʨʥʳʝ ʜʥʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʣʝʥʜʘʨʥʦʩʪʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

Ὧ̋ ́̌

Ὕ̋́̌

Ὕ̋́̌ Ὕ̜̖̃ Ὕ̐̑

σφυ

σφυρρψ
ρȟτψ 

Ὕ̋́̌ σφυ ʜʥʝʡ 

Ὕ̜̖̃ ρπτ ʜʥʷ 

Ὕ̐̑ ςτ ʜʥʷ 

ɺ ʪʘʙʣʠʮʝ 11 ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ. 

ʊʘʙʣʠʮʘ 11 ï ɺʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ 

ˉ ʨʘʙ. ʀʩʧʦʣʥʠʪʝʣʠ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ 

Tmin, 

ʯʝʣ-ʜʥ. 

Tmax, 

ʯʝʣ-ʜʥ. 

Tʦʞ, 

ʯʝʣ-ʜʥ. 

ʊʨ, 

ʨʘʙ.ʜʥ 

ʊʢʜ, 

ʢʘʣ.ʜʥ 
ʋi, % ɻi, % 

1 ʈ 1 2 1,4 1,4 2 5,5 5,5 

2 ʈ, ʉɼ 1 2 1,4 0,7 1 2,7 8,3 

3 ʈ, ʉɼ 2 3 2,4 1,2 2 5,5 13,9 

4 ʈ, ʉɼ 1 2 1,4 0,7 1 2,7 16,6 

5 ʉɼ 2 3 2,4 2,4 3 8,3 25 

6 ʉɼ 5 10 7 7 10 27,7 52,7 

7 ʈ, ʉɼ 2 3 2,4 1,2 3 8,3 61,1 

8 ʈ, ʉɼ 3 6 4,2 2,1 6 16,6 77,7 

9 ʈ, ʉɼ 3 6 4,2 2,1 6 16,6 94,4 

10 ʉɼ 1 2 1,4 1,4 2 5,5 100 

ʠʪʦʛʦ 
ʉʪʫʜʝʥʪ 20,2 34   

ʈʫʢʦʚʦʜʠʪʝʣʴ 9,4 21   

 

ʅʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 11 ʧʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʨʘʙʦʪ. ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʘ ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʣʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʙʦʪʳ ʧʦ ʪʝʤʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 
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ʧʨʦʪʷʞʝʥʥʳʤʠ ʚʦ ʚʨʝʤʝʥʠ ʦʪʨʝʟʢʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʜʘʪʘʤʠ ʥʘʯʘʣʘ ʠ 

ʦʢʦʥʯʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʪ.  

 

ʊʘʙʣʠʮʘ 12 ï ʇʣʘʥ-ʛʨʘʬʠʢ  
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3.5 ɹʶʜʞʝʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

3.5.1 ʈʘʩʯʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ 

ʈʘʩʯʝʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ä
=

ÖÖ+=
m

i

ʭiiʊ Nk
1

ʨʘʩʤ ʎ)1(ɿ ,                                        

ʛʜʝ   m ï ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

Nʨʘʩʭi ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ i-ʛʦ ʚʠʜʘ, ʧʣʘʥʠʨʫʝʤʳʭ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʰʪ., ʢʛ ʠ ʪ.ʜ.); 

ʎi ï ʮʝʥʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʝʜʠʥʠʮʳ i-ʛʦ ʚʠʜʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʨʫʙ./ʰʪ., ʨʫʙ./ʢʛ ʠ ʪ.ʜ.); 

kʊ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, 

ʧʨʠʤʝʤ ʨʘʚʥʳʤ 20%. 

ʈʘʩʯʝʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 13. 

ʊʘʙʣʠʮʘ 13 ï ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ɽ
ʜ
ʠ
ʥ
ʠ
ʮ
ʘ
 

ʠ
ʟ
ʤ
ʝ
ʨ
ʝ
ʥ
ʠ
ʷ

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ

 

ʎ
ʝ
ʥ
ʘ
 
ʟ
ʘ
 
ʝ
ʜ
.
,
 

ʨ
ʫ
ʙ

 

ɿ
ʘ
ʪ
ʨ
ʘ
ʪ
ʳ
 
ʥ
ʘ
 

ʤ
ʝ
ʪ
ʘ
ʨ
ʠ
ʘ
ʣ
ʳ
,
 

ʨ
ʫ
ʙ

 

ʂʦʥʪʨʦʣʣʝʨ Yokogawa. CENTUM CS 3000 ʰʪ. 1 240 000 300000 

ɼʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ Yokogawa EJA-E ʰʪ. 6 73 000 503700 

ʋʨʦʚʥʝʤʝʨ Kobold NUS-R-4 ʰʪ. 9 44 500 460575 

ʉʠʛʥʘʣʠʟʘʪʦʨ ʫʨʦʚʥʷ Kobold NQ-1000 ʰʪ. 27 27 300 847665 

ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ Yokogawa EJA-E ʰʪ. 6 73 000 503700 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ Kobold TWD-R ʰʪ. 9 40 000 414000 

ɼʘʪʯʠʢ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʉʀɻʄɸ-03 ʰʪ. 1 64 000 76800 

ɼʘʪʯʠʢ ʚʠʙʨʘʮʠʠ Monitran M1100I Series ʰʪ. 6 46 500 348750 

ʂʣʘʧʘʥ ʂʄʈ ʰʪ. 6 217 000 1627500 

ʕʣʝʢʪʨʦʧʨʠʚʦʜ Siemens SIPOS 5 Flash ʰʪ. 6 167 000 1252500 

ʀʪʦʛʦ:       6335190 

 

3.5.2 ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʭʦʜʘ ʚʢʣʶʯʘʝʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
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Yokogawa. ɺ ʪʘʙʣʠʮʝ 14 ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: 

ʊʘʙʣʠʮʘ 14 ï ʈʘʩʯʝʪ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʇʆ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʂʦʣʠʯʝʩʪʚʦ 

ʝʜʠʥʠʮ 

ʎʝʥʘ ʝʜʠʥʠʮʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʨʫʙ 

ʆʙʱʘʷ 

ʩʪʦʠʤʦʩʪʴ, ʨʫʙ 

Master SCADA 1 22 000 22000 

ʠʪʦʛʦ:     22000 

 

3.5.3 ʆʩʥʦʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠʩʧʦʣʥʠʪʝʣʝʡ ʪʝʤʳ 

 

ʉʨʝʜʥʝʜʥʝʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʤ
ʜʥ

ʜ

ɿ ʄ
ɿ

F

Ö
=  

ɻʜʝ ɿʤ ï ʤʝʩʷʯʥʳʡ ʜʦʣʞʥʦʩʪʥʦʡ ʦʢʣʘʜ ʨʘʙʦʪʥʠʢʘ, ʨʫʙ.; 

ʄ ï ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ ʙʝʟ ʦʪʧʫʩʢʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ: 

ʧʨʠ ʦʪʧʫʩʢʝ ʚ 24 ʨʘʙ. ʜʥʷ ʄ =11,2 ʤʝʩʷʮʘ, 5-ʜʥʝʚʥʘʷ ʥʝʜʝʣʷ. 

ɺ ʨʘʩʯʝʪʝ ʧʨʠʥʷʪ ʨʘʡʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 1,3. 

ʆʢʣʘʜʳ ʧʨʠʥʷʪʳ ʩʦʛʣʘʩʥʦ ʦʢʣʘʜʘʤ ʨʘʙʦʪʥʠʢʦʚ ʊʇʋ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ (ʘʩʩʠʩʪʝʥʪ  ʊʇʋ) ï 21760 ʨʫʙ. 

ʉʪʫʜʝʥʪ (ʋɺʇ ʊʇʋ) ï 9489 ʨʫʙ. 

 

ʈʘʩʯʝʪ ʦʩʥʦʚʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 15. 

ʊʘʙʣʠʮʘ 15 ï ʆʩʥʦʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʀʩʧʦʣʥʠʪʝʣʠ ʊ
ʘ
ʨ
ʠ
ʬ
ʥ
ʘ
ʷ
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ʙ

 

ʈ
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ʈʫʢʦʚʦʜʠʪʝʣʴ 21760 30 28288 1282,69 9,4 12057,33 

ʉʪʫʜʝʥʪ 9489 30 12336 559,35 20,2 11298,90 

ʀʪʦʛʦ:           23356,23 
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3.5.4 ʆʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ (ʩʪʨʘʭʦʚʳʝ ʦʪʯʠʩʣʝʥʠʷ) 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʭʦʜʦʚ ʦʪʨʘʞʘʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʦʨʤʘʤ ʦʨʛʘʥʘʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʌʉʉ), ʧʝʥʩʠʦʥʥʦʛʦ ʬʦʥʜʘ (ʇʌ) ʠ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʌʌʆʄʉ) ʦʪ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ. 

ɺʝʣʠʯʠʥʘ ʦʪʯʠʩʣʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

)ɿɿ( ʜʦʧʦʩʥʚʥʝʙʚʥʝʙ +Ö=kɿ ,      

ʛʜʝ kʚʥʝʙ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʫʧʣʘʪʫ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ 

(ʧʝʥʩʠʦʥʥʳʡ ʬʦʥʜ, ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʧʨ.). 

ʅʘ 2017 ʛ. ʚʟʥʦʩ ʚ ʩʦʮʠʘʣʴʥʳʝ ʬʦʥʜʳ ʫʩʪʘʥʦʚʣʝʥ ʚ ʨʘʟʤʝʨʝ 30% ʦʪ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ɺʩʝ ʨʘʩʯʝʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 16 

ʊʘʙʣʠʮʘ 16 ï ʆʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ 

ʀʩʧʦʣʥʠʪʝʣʴ 
ʆʩʥʦʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ 12057,33 

ʀʥʞʝʥʝʨ 11298,90 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʯʠʩʣʝʥʠʷ ʚʦ 

ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ, % 
30,00 

ʀʪʦʛʦ: 7006,87 

 

3.5.5 ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʫʯʠʪʳʚʘʶʪ ʚʩʝ ʟʘʪʨʘʪʳ, ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʧʨʝʜʳʜʫʱʠʝ 

ʩʪʘʪʴʠ ʨʘʩʭʦʜʦʚ: ʧʝʯʘʪʴ ʠ ʢʩʝʨʦʢʦʧʠʨʦʚʘʥʠʝ, ʦʧʣʘʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʧʣʘʪʘ 

ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛʘʤʠ ʠ ʧʨ. 

ʈʘʩʯʝʪ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʥʘʢʣ ʥʨɿ (ʩʫʤʤʘʩʪʘʪʝʡ1 4)k= · Ö 

ʛʜʝ kʥʨ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. ɺʝʣʠʯʠʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʤʦʞʥʦ ʚʟʷʪʴ ʚ ʨʘʟʤʝʨʝ 15%. 

˔̎ ́̋̌ φσσυρωπςςπππςφπυρȟτ χψρυȟτςϽπȟρυ ωυψφυψȟυς  ʨʫʙ 

ɻʜʝ 0,015 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. 
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3.5.6 ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʦʝʢʪʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ 

ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 17: 

ʊʘʙʣʠʮʘ 17 ï ʈʘʩʯʝʪ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ ʅʊʀ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʪʴʠ ʉʫʤʤʘ, ʨʫʙ. 

1. ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 6335190 

2. ɿʘʪʨʘʪʳ ʥʘ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 22000 

3. ɿʘʪʨʘʪʳ ʧʦ ʦʩʥʦʚʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʪʝʤʳ 
23356,23 

4. ʆʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ 7006,87 

5. ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 958132,96 

6. ɹʶʜʞʝʪ ʟʘʪʨʘʪ ʅʊʀ 7345686,06 

 

3.5.7 ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʥʦʡ (ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ), ʬʠʥʘʥʩʦʚʦʡ, 

ʙʶʜʞʝʪʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʛʦ 

ʥʘʭʦʞʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʚʫʭ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʚʝʣʠʯʠʥ: 

ʬʠʥʘʥʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʬʠʥʘʥʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʘʶʪ ʚ ʭʦʜʝ ʦʮʝʥʢʠ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ ʪʨʝʭ (ʠʣʠ ʙʦʣʝʝ) 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʙʘʟʫ 

ʨʘʩʯʝʪʘ (ʢʘʢ ʟʥʘʤʝʥʘʪʝʣʴ), ʩ ʢʦʪʦʨʳʤ ʩʦʦʪʥʦʩʠʪʩʷ ʬʠʥʘʥʩʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦ 

ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʠʩʧʦʣʥʝʥʠʷ.  

ʀʥʪʝʛʨʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ:  

,
max

.

ʌ

ʌ
I

piiʠʩʧ
ʬʠʥp=  
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ʛʜʝʠʩʧiʬʠʥʨI  ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʢʠ; 

ʌʨiï ʩʪʦʠʤʦʩʪʴ i-ʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ;  

ʌmaxï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʦʝʢʪʘ (ʚ ʪ.ʯ. ʘʥʘʣʦʛʠ). 

ʇʦʣʫʯʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʦʪʨʘʞʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʶʜʞʝʪʘ ʟʘʪʨʘʪ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʨʘʟʘʭ (ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ), ʣʠʙʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʯʠʩʣʝʥʥʦʝ ʫʜʝʰʝʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʨʘʟʘʭ (ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ 

ʝʜʠʥʠʮʳ, ʥʦ ʙʦʣʴʰʝ ʥʫʣʷ). 

ʊʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʠʤʝʝʪ ʦʜʥʦ ʠʩʧʦʣʥʝʥʠʝ, ʪʦ 

max

7345686,06

1000 0 0
73

0
,

0
0

pʨ

ʬʠʥp

ʌ

ʌ
= = = ; 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʥʘʣʦʛʠ: 

ɸʥʘʣʦʛ 1 ï ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ɸʉʋ ʊʇ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ 

ʢʦʤʧʘʥʠʝʡ ʆʆʆ çɸʨʤʘʥʠʥʞʠʨʠʥʛè. ʉʠʩʪʝʤʘ ɸʉʋ ʊʇ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʙʘʟʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ Siemens ʠ Rosemount ʩʦ SCADA Step 7; 

ɸʥʘʣʦʛ 2 ï ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ɸʉʋ ʊʇ ʢʦʤʧʘʥʠʝʡ ʆʆʆ 

çʕʣʢʦʤè. ʉʠʩʪʝʤʘ ɸʉʋ ʊʇ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

Yokogawa ʩʦ SCADA Trace mode. 

ʉʤʝʪʘ ʙʶʜʞʝʪʦʚ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʩʦʩʪʘʚʣʷʝʪ: 

 ʇʨʦʝʢʪʠʨʫʝʤʘʷ 

ɸʉʋ ʊʇ 

ɸʥʘʣʦʛ 1 ɸʥʘʣʦʛ 2 

ɹʶʜʞʝʪ ʟʘʪʨʘʪ, ʨʫʙ. 7345686,06 9000000 10000000 

 

ɼʣʷ ʘʥʘʣʦʛʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 

1 1
1

max

9000000

100
0,

000
9

0
;

0

ʘ ʘ
ʬʠʥʘ

ʌ
I

ʌ
= = = 2 1

1

max

10000000

10000000
1;ʘ ʘ

ʬʠʥʘ

ʌ
I

ʌ
= = = 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
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ä Ö= iipi baI , 

ʛʜʝ  piI ïʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ i-ʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʥʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ;  

ia ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ i-ʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ;  

a

i
b ,

p

i
b ï ʙʘʣʴʥʘʷ ʦʮʝʥʢʘ i-ʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ ʧʦ ʚʳʙʨʘʥʥʦʡ ʰʢʘʣʝ ʦʮʝʥʠʚʘʥʠʷ;  

n ï ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʩʨʘʚʥʝʥʠʷ.  

ʈʘʩʯʸʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʠʞʝ. 

 

ʊʘʙʣʠʮʘ 18 -ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ 

ʇʆ 

 

ʂʨʠʪʝʨʠʠ 

ɺʝʩʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʘʨʘʤʝʪʨʘ 

ʊʝʢʫʱʠʡ 

ʧʨʦʝʢʪ 

ɸʥʘʣʦʛ 

1 

ɸʥʘʣʦʛ 

2 

1.ʇʦʚʳʰʝʥʠʝ ʨʦʩʪʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

0,25 5 5 4 

2. ʋʜʦʙʩʪʚʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ  0,15 4 5 5 

3. ʅʘʜʸʞʥʦʩʪʴ 0,25 4 4 4 

4. ʕʢʦʥʦʤʠʯʥʦʩʪʴ 0,25 5 4 4 

5. ʇʦʤʝʭʦʫʩʪʦʡʯʠʦʚʩʪʴ 0,1 5 4 4 

ʀʊʆɻʆ 1 4,6 4,4 4,15 

 

Iʪʧ = 5Ö0,25 + 4Ö0,15 + 4Ö0,25 + 5Ö0,25 + 5Ö0,1 = 4,6; 

ɸʥʘʣʦʛ 1 = 5Ö0,25 + 5Ö0,15 + 4Ö0,25 + 4Ö0,25 + 4Ö0,1 = 4,4; 

ɸʥʘʣʦʛ 2 = 4Ö0,25 + 5Ö0,15 + 4Ö0,25 + 4Ö0,25 + 4Ö0,1 = 4,15. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʨʘʟʨʘʙʦʪʢʠ (
ʨ
ʬʠʥpI ) ʠ ʘʥʘʣʦʛʘ (ai

ʬʠʥaiI ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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;
ʨ
ʬʠʥʨ

p
mʨ

ʬʠʥp
I

I
I = ;

ʘi

ʬʠʥʘi

ʘi

mʘi

ʬʠʥʘi
I

I
I =  

ɺ ʨʝʟʫʣʴʪʘʪʝ: 

4,6
6,3;

0,73

p
ʨ m
ʬʠʥp ʨ

ʬʠʥʨ

I
I

I
= = =

1
1

1 1

1

4,4
4,88;

0,9

ʘ
ʘ m
ʬʠʥʘ ʘ

ʬʠʥʘ

I
I

I
= = =

2
2

2 2

2

4,15
4,15.

1

ʘ
ʘ m
ʬʠʥʘ ʘ

ʬʠʥʘ

I
I

I
= = =  

ʉʨʘʚʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ ʠ 

ʘʥʘʣʦʛʦʚ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ: 

ʘi
ʬʠʥʘi

ʨ
ʬʠʥp

ʩʨ
I

I
ʕ =  

ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 19. 

ʊʘʙʣʠʮʘ 19- ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

 ̄ ʇʦʢʘʟʘʪʝʣʠ ʈʘʟʨʘʙʦʪʢʘ  
ɸʥʘʣʦʛ 

1 

ɸʥʘʣʦʛ 

2 

1  
ʀʥʪʝʛʨʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʟʨʘʙʦʪʢʠ 
0,73 0,9 1 

2 
ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠʨʘʟʨʘʙʦʪʢʠ 
4,6 4,4 4,15 

3 ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 6,3 4,88 4,15 

4 
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʥʝʥʠʷ 
ï 1,29 1,51 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ, 

ʬʠʥʘʥʩʦʚʦʡ, ʙʶʜʞʝʪʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʷ ʥʝʦʙʭʦʜʠʤʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʧʨʝʚʦʩʭʦʜʩʪʚʝ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʥʘʜ ʘʥʘʣʦʛʘʤʠ. 
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ɿɸɼɸʅʀɽ ɼʃʗ ʈɸɿɼɽʃɸ  

çʉʆʎʀɸʃʔʅɸʗ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔè 

 

ʉʪʫʜʝʥʪʫ: 
ɻʨʫʧʧʘ ʌʀʆ 

ɿ-8ʊ31 ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ 

 
ʐʢʦʣʘ ʀʐʀʊʈ ʆʪʜʝʣʝʥʠʝ ʆɸʈ 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʢʘʣʘʚʨʠʘʪ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ ɸʊʇʇ 

  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè: 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

ɸʥʘʣʠʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

1. ʆʧʠʩʘʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʘʜʚʠʞʝʢ 

2. ʆʧʠʩʘʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʉʚʷʟʴ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʦʧʝʨʘʪʦʨʘ 1. ɿʘʱʠʪʘ ʜʘʥʥʳʭ ʦʪ ʦʰʠʙʦʢ 

ʀʥʪʝʨʬʝʡʩʳ ʦʧʝʨʘʪʦʨʘ 
1. ʋʜʦʙʩʪʚʦ ʠ ʟʘʱʠʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʥʝʤʦʩʭʝʤʳ 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʴ ʵʩʢʠʟʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʢ ʨʘʩʯʸʪʥʦʤʫ ʟʘʜʘʥʠʶ (ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ) 

ʄʥʝʤʦʩʭʝʤʘ  

 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ  

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɸʩʩʠʩʪʝʥʪ ʀʐʍɹʊ ʅʝʚʩʢʠʡ ɽʛʦʨ 

ʉʝʨʛʝʝʚʠʯ 
   

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɿ-8ʊ31 ʉʚʝʯʥʠʢʦʚ ʅʠʢʠʪʘ ɺʠʪʘʣʴʝʚʠʯ   
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4. ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʅʝʦʙʭʦʜʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʘʶʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʘ. 

ʉʪʨʦʛʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ 

ʩʦʪʨʫʜʥʠʢʘ ʦʪ ʦʧʘʩʥʦʩʪʝʡ ʠ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʨʘʙʦʪʝ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʳʣʘ ʩʦʟʜʘʥʘ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʠ ʥʝ ʥʘʚʨʝʜʠʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. 

ɺ ɺʂʈ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʤ ʧʘʨʢʦʤ. ʇʨʠ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʦʣʴ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʱʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ʨʘʙʦʪʦʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʩʪʨʦʡʢʦʡ ʠ ʥʘʣʘʜʢʦʡ ʘʧʧʘʨʘʪʫʨʳ. ɿʘʜʘʯʝʡ ʦʧʝʨʘʪʦʨʘ ɸʉʋ 

ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʜʘʥʥʦʤ 

ʨʘʟʜʝʣʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʙʦʯʝʤʫ 

ʤʝʩʪʫ ʠ ʨʘʙʦʯʝʡ ʟʦʥʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ ʪʨʫʜʘ.  
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4.1.  ʅʘʜʝʞʥʦʩʪʴ ʢʦʥʪʨʦʣʣʝʨʘ 

ɺ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʝʨʚʫʘʨʥʳʤ 

ʧʘʨʢʦʤ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʇʃʂ Yokogawa, ʪ.ʢ ʜʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʘ ʠʤʝʥʥʦ ʠʤʝʝʪ ʤʦʜʫʣʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʜʠʩʢʨʝʪʥʳʝ ʠ ʘʥʘʣʦʛʦʚʳʝ, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʜʦ 2048 ʪʦʯʝʢ, 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ ʥʘ ʛʦʨʷʯʫʶ, ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʛʦʨʘʟʜʦ ʥʠʞʝ ʜʨʫʛʠʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ. CENTUM CS 3000. 

ʂʦʥʪʨʦʣʣʝʨ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ 

(ʜʘʥʥʳʭ ʂʀʇ) ʩ ʫʜʦʙʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʵʨʳ ʮʠʬʨʦʚʳʭ ʂʀʇ. ʂʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ 64 ʢʘʥʘʣʘ ʚʭʦʜʘ/ʚʳʭʦʜʘ, 

ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʩʝʛʜʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʩʰʠʨʝʥ. 

ʂʦʥʪʨʦʣʣʝʨ CENTUM ʦʙʣʘʜʘʝʪ ʚʳʜʘʶʱʠʤʠʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʠ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʴʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʫʥʘʩʣʝʜʦʚʘʚ ʧʨʠ ʵʪʦʤ 

ʢʘʯʝʩʪʚʦ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʨʦʮʝʩʩʦʨʥʳʝ ʤʦʜʫʣʠ, ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ, 

ʤʦʜʫʣʠ ʚ/ʚ ʠ ʰʠʥʳ ʩʚʷʟʠ ï ʚʩʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʉʘʤʳʡ ʧʦʩʣʝʜʥʠʡ ʚʳʧʫʩʢ ʢʦʥʪʨʦʣʣʝʨʘ ʙʳʣ ʦʧʪʠʤʠʟʠʨʦʚʘʥ, ʯʪʦʙʳ 

ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʮʠʬʨʦʚʳʭ ʂʀʇ, ʯʪʦ ʧʦʤʦʞʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʨʘʙʦʪʘʪʴ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ.  

ʂʦʥʪʨʦʣʣʝʨ Yokogawa. CENTUM CS 3000 ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʩʙʦʨ, ʭʨʘʥʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʙʝʟʦʧʘʩʥʦʝ ʚʝʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

- ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

- ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ; 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʩʠʩʪʝʤʘʤʠ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʣʶʙʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʘʤ. 
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4.2.  ʅʘʜʝʞʥʦʩʪʴ ʜʘʪʯʠʢʦʚ 

ɼʘʪʯʠʢ ʫʨʦʚʥʝʤʝʨ 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʫʨʦʚʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʡ 

ʫʨʦʚʥʝʤʝʨ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʝʢʪʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʨʦʚʥʝʤʝʨ 

Kobold NUS-R-4. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʫʨʦʚʥʝʤʝʨ Kobold NUS-R-4, ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʠ ʦʙʲʝʤʘ ʚ ʨʝʟʝʨʚʫʘʨʘʭ 

ʠʣʠ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʚ ʦʪʢʨʳʪʳʭ ʢʘʥʘʣʘʭ. 

ʊʘʙʣʠʮʘ 20 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʝʤʝʨʘ 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ ʜʦ 10 ʤ 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 2 ʤʤ 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 3 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -50 ... +70 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -30 ... +90 ÁC 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 4é20 ʤɸ ʩ ʧʨʦʪʦʢʦʣʦʤ HART 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ IP 68 

 

ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ 100 000 ʯ. 

ɽʩʪʴ ʠʩʢʨʦʙʝʟʦʧʘʩʥʦʝ ʠ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 15 ï ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ 
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ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ 

EJA-ɽ ʦʪ ʢʦʤʧʘʥʠʠ Yokogawa. Yokogawa EJA-E ï ʵʪʦ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ 

ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʜʘʚʣʝʥʠʷ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʠʟ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ, 

ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ, ʛʘʟʘ ʠ ʧʘʨʘ.  

ʊʘʙʣʠʮʘ 21 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ0,04 % 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 10 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -50 ... +50 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -40 ... +125 ÁC 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 
4...20 ʤɸ ʩ ʬʫʥʢʮʠʝʡ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʧʦ 

HART-ʧʨʦʪʦʢʦʣʫ; 
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ʈʠʩʫʥʦʢ 16 ï ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ 150 000 ʯ. 

 

ɼʘʪʯʠʢ ʨʘʩʭʦʜʘ 

 

ɺʳʙʨʘʥʳ  ʢʦʨʠʦʣʠʩʦʚʳʝ ʨʘʩʭʦʜʦʤʝʨʳ MicroMotion 1700 ʩ 

ʠʩʢʨʦʙʝʟʦʧʘʩʥʳʤʠ ʚʳʭʦʜʘʤʠ. 

ʂʦʨʠʦʣʠʩʦʚʳʝ ʨʘʩʭʦʜʦʤʝʨʳ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʙʲʝʤʥʳʤʠ ʨʘʩʭʦʜʦʤʝʨʘʤʠ: 

¶ ʆʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʳʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʠʟʤʝʨʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʨʘʩʭʦʜʦʚ ʠ ʫʩʣʦʚʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ;   

¶ ʆʩʫʱʝʩʪʚʣʷʶʪ ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʠ ʧʣʦʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ 
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ʠʟʤʝʨʝʥʠʝ ʦʙʲʸʤʥʦʛʦ ʨʘʩʭʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ;  

¶ ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʠʤ ʧʨʠʙʦʨʦʤ; 

¶ ʅʝ ʠʤʝʶʪ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʠʥʠʤʠʟʘʮʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ; 

¶ ʇʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʢ ʩʘʤʦʛʦ 

ʨʘʩʭʦʜʦʤʝʨʘ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʨʝʤʷ ʥʘʨʘʙʦʪʢʠ ʥʘ ʦʪʢʘʟ ʩʦʩʪʘʚʣʷʝʪ 200 000 ʯ. 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʝʟʝʨʚʫʘʨʝ ʩ ʥʝʬʪʴʶ ʠ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ Kobold TWD-R. 

ʊʝʨʤʦʤʝʪʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ TWD-R ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ KOBOLD 

ʩʦʩʪʦʷʪ ʠʟ ʫʜʘʨʦʧʨʦʯʥʦʛʦ ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʬʠʪʠʥʛʘ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, 

ʠʤʝʶʱʝʛʦ ʨʝʟʴʙʦʚʦʝ ʠʣʠ ʬʣʘʥʮʝʚʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ, ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʛʦʣʦʚʢʠ 

ʠʟ ʣʠʪʦʛʦ ʘʣʶʤʠʥʠʷ ʠ ʩʤʝʥʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ. ɿʘʤʝʥʠʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʤʦʞʥʦ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʙʣʠʮʘ 22 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ0,25 % 

ɼʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʜʦ 5 ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ -40 ... +50 ÁC 

ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʙʦʯʝʡ ʩʨʝʜʳ -80 ... +600 ÁC 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ 4...20 ʤɸ ʩ HART-ʧʨʦʪʦʢʦʣʦʤ; 
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ʉʨʝʜʥʷʷ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ 75000 ʯ. 

 

ʈʠʩʫʥʦʢ 17 ï ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʉʚʷʟʴ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʦʧʝʨʘʪʦʨʘ 

ʉʚʷʟʴ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠʜʝʪ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus RTU ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ RS-485. ɼʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʦʩ ʧʨʦʚʝʨʢʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʩʫʤʤʳ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ (ʭʝʰ) ð ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʝ ʜʣʷ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʇʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʧʝʨʝʜʘʯʝ.  

ɺ ɺʂʈ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʡ ʠʟʙʳʪʦʯʥʳʡ ʢʦʜ CR8. ʇʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʇʨʦʛʨʘʤʤʳ-ʘʨʭʠʚʘʪʦʨʳ ʚʢʣʶʯʘʶʪ 

CRC ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʟʜʘʥʥʳʡ ʘʨʭʠʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʘʶʱʠʡ ʤʦʛ 

ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ 

ʧʨʦʩʪʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʠʟʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʣʣʠʟʠʡ. 

 

4.3.  ʋʜʦʙʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʠʥʪʝʨʬʝʩʘ 

ɺ ɺʂʈ ʠʩʧʦʣʴʟʫʝʪʩʷ SCADA Infinity. 

ʈʘʙʦʯʝʝ ʦʢʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʦʩʪʦʠʪ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, 

ʦʙʣʘʩʪʠ ʚʠʜʝʦʢʘʜʨʘ ʠ ʦʢʥʘ ʦʧʝʨʘʪʠʚʥʳʭ ʩʦʦʙʱʝʥʠʡ.  

 

ʈʠʩʫʥʦʢ 18 ï ɻʣʘʚʥʦʝ ʤʝʥʶ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʥʦʧʦʢ: ʩʧʨʘʚʢʘ, ʤʥʝʤʦʩʭʝʤʳ 

ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ ʘʚʘʨʠʡʥʦʛʦ ʚʳʢʣʶʯʝʥʠʷ. 

ɿʥʘʯʝʥʠʷ ʮʚʝʪʘ ʢʥʦʧʢʠ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: ʟʝʣʸʥʳʡ ï 

ʦʙʲʝʢʪ ʚʢʣʶʯʝʥ, ʞʸʣʪʳʡ ï ʦʙʲʝʢʪ ʚʳʢʣʶʯʝʥ, ʦʨʘʥʞʝʚʳʡ ï ʦʙʲʝʢʪ ʚ ʨʝʟʝʨʚʝ, 

ʢʨʘʩʥʳʡ ï ʘʚʘʨʠʷ ʦʙʲʝʢʪʘ. 

ʆʙʣʘʩʪʴ ʚʠʜʝʦʢʘʜʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺʠʜʝʦʢʘʜʨʳ ʩʦʩʪʦʷʪ ʠʟ: ʤʥʝʤʦʩʭʝʤ, 

ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ ʠ ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ. 

ʆʧʝʨʘʪʦʨʫ ɸʉʋ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʤʥʝʤʦʩʭʝʤʳ: 
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- ʨʝʟʝʨʚʫʘʨ ʈɺʉ-1/1 (ʇʨʠʣʦʞʝʥʠʝ ʂ); 

- ʨʝʟʝʨʚʫʘʨ ʈɺʉ-1/2; 

- ʚʭʦʜʥʘʷ ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ; 

- ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʢʘʯʢʠ; 

ʅʘ ʤʥʝʤʦʩʭʝʤʝ çʈʝʟʝʨʚʫʘʨ ʈɺʉ-1/1è ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʟʤʝʨʷʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʝʟʝʨʚʫʘʨʘ, ʧʘʨʘʤʝʪʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʩʪʦʷʥʠʝ ʢʣʘʧʘʥʦʚ ʂ12-ʂ15. 

ʅʘ ʨʠʩʫʥʢʝ 19 ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʝʤʦʟʥʘʢ ʫʨʦʚʥʷ ʥʝʬʪʠ. 

 

ʈʠʩʫʥʦʢ 19 ï ʤʥʝʤʦʟʥʘʢ ʫʨʦʚʥʷ ʥʝʬʪʠ 

ʅʘ ʤʥʝʤʦʟʥʘʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʘ ʪʘʢʞʝ 

ʮʚʝʪʘʤʠ ʚʳʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ: ʩʝʨʳʡ ï ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ, ʞʸʣʪʳʡ ï ʤʘʢʩʠʤʘʣʴʥʦ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ, ʢʨʘʩʥʳʡ ï ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʪʸʤʥʦ-ʩʝʨʳʡ ï ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ ʥʝ ʚʝʨʥʦʝ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʝʤʦʟʥʘʢ ʨʝʟʝʨʚʫʘʨ. 

 

ʈʠʩʫʥʦʢ 20 ï ʤʥʝʤʦʟʥʘʢ ʨʝʟʝʨʚʫʘʨ 

ɹʝʣʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʠʤʝʝʪ 21 ʩʦʩʪʦʷʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʩʪʝʧʝʥʴ 

ʟʘʧʦʣʥʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ: 

- 1 ï ʢʨʘʩʥʳʡ ʮʚʝʪ ï ʧʨʝʜʝʣʴʥʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ. 

- 2 ï ʞʝʣʪʳʡ ʮʚʝʪ ï ʜʦʧʫʩʪʠʤʳʡ ʥʠʞʥʠʡ ʫʨʦʚʝʥʴ; 

- 3 ï ʟʝʣʝʥʳʡ ʮʚʝʪ ï ʫʨʦʚʝʥʴ ʚ ʥʦʨʤʝ; 

- 4 ï ʞʝʣʪʳʡ ʮʚʝʪ) ï ʜʦʧʫʩʪʠʤʳʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ; 

- 5 ï ʢʨʘʩʥʳʡ ʮʚʝʪ ï ʧʨʝʜʝʣʴʥʳʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ ʅʇʉ. ɺ 

ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʢʫʱʠʝ ʥʦʚʠʥʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʜʦʙʨʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʥʘʠʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ 

ʠʟʤʝʨʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ, ʘ ʠʤʝʥʥʦ ʧʦʣʝʚʳʝ ʜʘʪʯʠʢʠ ʠ 

ʤʦʜʫʣʴʥʳʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʢʘʣʴʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ 

ʢʦʤʧʘʥʠʡ Kobold ʠ Yokogawa, ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʠ ʉʀɻʄɸ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ 

SCADA-ʩʠʩʪʝʤʘ MasterSCADA ʨʦʩʩʠʡʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ɺʦ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʨʘʩʩʤʦʪʨʝʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʨʘʙʦʪʳ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ. ɼʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʠ ʟʘʱʠʪʳ ʩʠʩʪʝʤʳ ʚ 

ʧʦʤʝʱʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʪʦʯʥʳʡ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨ, ʧʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ 

ʘʚʘʨʠʡʥʦʡ ʫʪʝʯʢʠ ʩʠʩʪʝʤʘ ʙʳʩʪʨʦ ʧʝʨʝʢʨʦʝʪ ʧʦʜʘʯʫ ʥʝʬʪʠ ʚ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ 

ʥʘʩʦʩʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʚʠʞʝʢ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ. 

ʊʘʢʞʝ ʟʘʜʚʠʞʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʜʦʙʨʘʥʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʘ ʩʭʝʤʘ ʚʥʝʰʥʠʭ 

ʧʨʦʚʦʜʦʢ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ 

ʦʧʝʨʘʪʦʨʫ ɸʉʋ ʥʘ ʱʠʪ ʂʀʇʠɸ, ʢʦʪʦʨʳʡ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ, ʩʤʦʞʝʪ ʠʭ ʫʩʪʨʘʥʠʪʴ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʚʢʨ ʧʨʦʝʢʪʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʥʝʤʦʩʭʝʤʘ ʠ ʜʝʨʝʚʦ ʵʢʨʘʥʥʳʭ ʬʦʨʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ ʅʇʉ, 

ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ. 
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