
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɋȺəɇɈ-ɒɍɒȿɇɋɄɂɃ ɎɂɅɂȺɅ 

 
Ʉɚɮɟɞɪɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 
 
 
 

ɍɌȼȿɊɀȾȺɘ                     
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

                                                                                   _______  Ⱥ.Ⱥ. Ⱥɱɢɬɚɟɜ  
 ɩɨɞɩɢɫɶ         ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ   
« _____»  _________2021 ɝ.  

 

ɆȺȽɂɋɌȿɊɋɄȺə ȾɂɋɋȿɊɌȺɐɂə 
 

ɊȺɁɊȺȻɈɌɄȺ ɉɊɈɌɈɌɂɉȺ ȼɕɏɈȾɇɈȽɈ ɄȺɋɄȺȾȺ ɗɆɍɅəɌɈɊȺ 
ȼɕɏɈȾɇɕɏ ɋɂȽɇȺɅɈȼ ȾɅə ɉɊɈȼȿɊɄɂ ɆɂɄɊɈɉɊɈɐȿɋɋɈɊɇɕɏ 

ɁȺɓɂɌ 
 

13.04.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
13.04.02.06 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
                                                                         ɋɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ    _________        ȽȽɗɗɋ ɋɒɎ ɋɎɍ      Ⱥ.Ɇ. ȼɨɥɨɲɢɧ  
                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ   
 

ȼɵɩɭɫɤɧɢɤ                         _________                                        Ⱦ.ȼ.Ⱥɥɟɦɚɫɨɜ 
                                                               ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 

                                                                                           ɂɧɠɟɧɟɪ 1-ɨɣ ɤɚɬɟɝɨɪɢɢ 
                                                                                     Ɉɩɟɪɚɬɢɜɧɨɣ ɫɥɭɠɛɵ 
                                                                                   ɮɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» -  
                                                                                «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦɟɧɢ  

Ɋɟɰɟɧɡɟɧɬ                           _________       ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ»     ɘ.Ⱥ. Ɇɚɥɶɰɟɜ 
                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ               _________         ɡɚɜɟɞɭɸɳɢɣ ɊɂɈ         Ⱥ.Ⱥ. ɑɚɛɚɧɨɜɚ  

                                             ɩɨɞɩɢɫɶ, ɞɚɬɚ       ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  

 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ 2021  
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ȺɇɇɈɌȺɐɂə 
 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɜɵɯɨɞɧɨɝɨ 

ɤɚɫɤɚɞɚ ɷɦɭɥɹɬɨɪɚ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 

ɡɚɳɢɬ. 

Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 50 ɫɬɪɚɧɢɰ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 26 

ɪɢɫɭɧɤɨɜ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 10 

ɧɚɢɦɟɧɨɜɚɧɢɣ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ 3 ɝɥɚɜɵ: 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɟɜɟɪɫɢɜɧɨɝɨ ɫɱɟɬɱɢɤɚ, ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɚɫɬɪɨɣɤɚ, ɨɩɵɬɵ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɐȺɉ, 

ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɚɫɬɪɨɣɤɚ, ɨɩɵɬɵ, ɢɡɦɟɪɟɧɢɹ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɭɫɤɨɪɟɧɧɨɝɨ ɒɂɆ, ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɚɫɬɪɨɣɤɚ, ɨɩɵɬɵ, ɢɡɦɟɪɟɧɢɹ 

ɨɩɢɫɵɜɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɦɭɥɹɬɨɪ ɞɥɹ ɩɪɨɜɟɪɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ, 

ɷɦɭɥɹɬɨɪ, COMTRADE, ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ, ɤɨɦɩɥɟɤɫ ɞɥɹ ɩɪɨɜɟɪɤɢ ɊɁȺ.  

  

Clic
k t

o b
uy N

OW
!PD

F-XChange Viewer

w
w

w.docu-track.c
om Clic

k t
o b

uy N
OW

!PD

F-XChange Viewer

w
w

w.docu-track.c

om

http://www.pdfxviewer.com/
http://www.pdfxviewer.com/


3 

 

ȺȼɌɈɊȿɎȿɊȺɌ 
 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɵɯɨɞɧɵɯ ɤɚɫɤɚɞɨɜ 

ɷɦɭɥɹɬɨɪɚ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ» 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ: 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɚɜɚɪɢɣɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɤɚɤ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ, ɬɚɤ ɢ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ. ɉɪɨɜɟɪɤɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ, ɬɪɟɛɭɟɬ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɨɥɶɲɨɣ 

ɫɥɨɠɧɨɫɬɢ. ȼ ɪɟɲɟɧɢɢ ɞɚɧɧɵɯ ɡɚɞɚɱ ɜ ɧɚɫɬɨɹɳɟɟ ɢɫɩɨɥɶɡɭɸɬ ɢɫɩɵɬɚɬɟɥɶɧɵɟ 

ɤɨɦɩɥɟɤɫɵ, ɧɚɩɪɢɦɟɪ ɬɚɤɢɟ ɤɚɤ ɊȿɌɈɆ-51, ɞɨɫɬɨɣɧɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɟ ɫɟɛɹ 

ɜ ɬɟɱɟɧɢɟ ɦɧɨɝɨɥɟɬɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɇɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɩɵɬɚɧɢɣ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɧɟɛɨɥɶɲɢɯ ɭɱɟɛɧɵɯ ɝɪɭɩɩɚɯ, ɩɨɤɭɩɤɚ 

ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɨɩɪɚɜɞɚɧɧɨɣ, ɬɚɤ ɤɚɤ ɰɟɧɵ ɧɚ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 150 ɬɵɫɹɱ  ɞɨ 2,5 ɦɢɥɥɢɨɧɨɜ ɪɭɛɥɟɣ. 

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɨɟ 

ɛɭɞɟɬ ɷɦɭɥɢɪɨɜɚɬɶ ɬɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɜɟɥɢɱɢɧɵ, ɦɨɞɟɥɢɪɨɜɚɬɶ 

ɪɟɚɥɶɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɝɧɚɥɵ (ɡɚɩɢɫɚɧɧɵɟ ɪɚɧɟɟ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ), ɢ 

ɢɦɢɬɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɵɟ ɫɢɬɭɚɰɢɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɜɟɪɨɤ ɢ ɢɫɩɵɬɚɧɢɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ: 
ɋɨɡɞɚɧɢɟ ɷɦɭɥɹɬɨɪɚ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

Ɋɚɡɪɚɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɮɨɪɦɚɬɚ COMTRADE 

Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

Ɋɚɡɪɚɛɨɬɤɚ ɫɢɥɨɜɨɣ ɫɯɟɦɵ 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ 

ɋɛɨɪɤɚ ɢ ɨɬɥɚɞɤɚ ɩɪɢɛɨɪɚ 

Ɇɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢя: 
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ȼ ɩɪɨɰɟɫɫɟ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɦɟɬɨɞɵ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ, ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɬɚɤ ɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

Ȼɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ ɚɥɝɨɪɢɬɦɢɪɨɜɚɧɢɹ, ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 

ɫɨɫɬɚɜɥɟɧɢɹ ɫɯɟɦ ɢ ɪɚɫɱɟɬɨɜ ɨɛɨɛɳɟɧɢɹ, ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢ ɞɪ. 

ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ: 

Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɧɨɜɵɟ ɚɥɝɨɪɢɬɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ 

ɡɚɩɢɫɚɧɧɵɯ ɜ ɮɨɪɦɚɬɟ COMTRADE ɜ ɚɜɚɪɢɣɧɵɟ ɫɢɝɧɚɥɵ ɜ ɜɢɞɟ ɬɨɤɨɜ ɢ 

ɧɚɩɪɹɠɟɧɢɣ, ɧɨɜɚɹ ɥɨɝɢɤɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɭɧɢɤɚɥɶɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ, ɫɯɟɦɚ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ. 

Ⱥɩɪɨɛɚɰɢя ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ: 
Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɞɢɫɫɟɪɬɚɰɢɢ, ɛɵɥɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ: 

- ɧɚ VI ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ 

ȼ XXI ȼȿɄȿ» (ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2019 ɝ.). 

- ɧɚ VII ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ 

ȼ XXI ȼȿɄȿ» (ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2020 ɝ.). 

- ɧɚ VIII ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ 

ȼ XXI ȼȿɄȿ» (ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2021 ɝ.). 

- ɧɚ XVII Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ 

ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ «ɉɪɨɫɩɟɤɬ ɋɜɨɛɨɞɧɵɣ - 2021» 
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ABSTRACT 
 

Final qualifying work on the topic " Development of the output stage scheme 

of the alarm emulator» 

Relevance of the topic: 

Modeling of emergency processes, conducting complex testing of relay 

protection and automation systems is important both in production and in the 

educational process. Testing of electromechanical and microprocessor protections 

requires testing equipment of great complexity. In solving these problems, test 

complexes are currently used, for example, such as RETOM-51, which have proved 

themselves worthily during many years of operation in production. But for 

conducting tests in laboratory conditions in small training groups, the purchase of test 

complexes may be unjustified, since the prices for equipment are in the range of 150 

thousand to 2.5 million rubles. 

For this reason, it was decided to develop a device that will emulate the 

currents and voltages of the required value, simulating alarms, and simulating all 

possible situations in the laboratory, as well as to perform various checks and tests. 

An alarm emulator for testing microprocessor protections is a device that will 

generate currents and voltages similar to those issued from current transformers and 

voltage transformers in a real-world environment. 

One of the standards for recording alarms is currently the COMTRADE data 

format. 

Purpose of the work: 

Creating an alarm emulator. 

Main tasks: 

 Develop a COMTRADE format conversion algorithm 

 Development of the control scheme 

 Development of the power circuit 

 Microcontroller programming 

 Assembly and debugging of the device 
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Research method: 

In the process of scientific research, methods of research of a practical, 

theoretical and empirical nature were applied. Methods of algorithmization, 

programming, drawing up schemes and calculations of generalization, statistical, etc. 

were used. 

Scientific novelty: 

New algorithms have been proposed for converting COMTRADE into alarms. 

New control logic and unique microcontroller control program code. Creation of a 

test complex for generating emergency signals 

Approbation of the results of the work: 

The main results of the research presented in the dissertation were presented: 

- at the VI All-Russian Scientific and Practical Conference of young scientists, 

specialists, postgraduates and students " Hydroelectric power plants in the XXI 

CENTURY "(R. P. Cheremushki, 2019). 

- at the VII All-Russian Scientific and Practical Conference of young scientists, 

specialists, postgraduates and students " Hydroelectric power Stations in the XXI 

CENTURY "(R. P. Cheremushki, 2020). 

- at the VIII All-Russian Scientific and Practical Conference of young 

scientists, specialists, postgraduates and students "Hydroelectric power stations in the 

XXI CENTURY" (R. P. Cheryomushki, 2021). 

- at the XVII International Conference of Students, Postgraduates and Young 

Scientists " Svobodny Avenue-2021» 
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ȼȼȿȾȿɇɂȿ 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɞɨɥɠɚɟɬ ɫɟɪɢɸ ɪɚɛɨɬ, 

ɩɨɫɜɹɳɟɧɧɵɯ ɪɚɡɪɚɛɨɬɤɟ ɜɵɯɨɞɧɵɯ ɤɚɫɤɚɞɨɜ ɷɦɭɥɹɬɨɪɚ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ 

ɞɥɹ ɩɪɨɜɟɪɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɧɚɩɢɫɚɧɧɵɟ ɚɜɬɨɪɚɦɢ: Ⱥɥɟɦɚɫɨɜ Ⱦ.ȼ. 

ɢ Ʌɚɭɛɟɪɨɦ Ⱥ.Ⱦ., ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ȼɨɥɨɲɢɧɚ Ⱥ.Ɇ.[1,2,3,4,5]. 

ɗɦɭɥɹɬɨɪ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɬɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ 

ɩɨɞɨɛɧɵɟ ɬɟɦ, ɤɨɬɨɪɵɟ ɜɵɞɚɸɬɫɹ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɚɥɶɧɨɣ ɨɛɫɬɚɧɨɜɤɟ. Ɉɞɧɢɦ ɢɡ ɫɬɚɧɞɚɪɬɨɜ ɡɚɩɢɫɢ ɚɜɚɪɢɣɧɵɯ 

ɫɢɝɧɚɥɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɮɨɪɦɚɬ ɞɚɧɧɵɯ COMTRADE. ɗɬɨ 

ɨɛɳɟɩɪɢɧɹɬɵɣ ɮɨɪɦɚɬ ɪɟɝɢɫɬɪɚɰɢɢ ɨɫɰɢɥɥɨɝɪɚɦɦ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ. ɗɬɨɬ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɞɜɭɦɹ ɮɚɣɥɚɦɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ 

ɢɦɟɧɚɦɢ, ɧɨ ɪɚɡɧɵɦɢ ɪɚɫɲɢɪɟɧɢɹɦɢ (ɧɚɩɪɢɦɟɪ g07.cfg ɢ g07.dat). Ɏɚɣɥ 

ɤɨɧɮɢɝɭɪɚɰɢɢ (cfg ɮɚɣɥ), ɫɨɞɟɪɠɚɳɢɣ ɩɚɪɚɦɟɬɪɵ ɭɫɬɪɨɣɫɬɜɚ ɢ ɭɫɥɨɜɢɹ ɩɪɢ 

ɤɨɬɨɪɵɯ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɨɫɰɢɥɥɨɝɪɚɦɦɚ ɢ ɮɚɣɥ ɞɚɧɧɵɯ (dat ɮɚɣɥ), 

ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɧɚɪɧɵɣ ɢɥɢ ASCII ɮɚɣɥ, ɫ ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɦɢ 

ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɪɢɦɟɧɹɟɬɫɹ ɚɥɝɨɪɢɬɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɮɨɪɦɚɬɚ 

COMTRADE ɨɩɢɫɚɧɧɵɣ Ʌɚɭɛɟɪɨɦ Ⱥ.Ⱦ.[2], ɜ ɪɚɛɨɬɟ ɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ 

ɪɟɡɭɥɶɬɚɬɵ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ. 

Ⱦɥɹ ɡɚɞɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɜɹɡɢ ɫ ɷɦɭɥɹɬɨɪɨɦ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɰɟɫɫɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪ. ȼ 

ɪɟɲɟɧɢɢ ɞɚɧɧɨɣ ɡɚɞɚɱɢ ɪɟɲɟɧɨ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɥɚɬɮɨɪɦɭ Arduino ɢ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ Arduino IDE.  

Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɨɛɳɢɟ ɫɯɟɦɵ, ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɷɦɭɥɹɬɨɪɨɦ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɫɢɝɧɚɥ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɨɞɚɱɢ ɧɚ ɭɫɬɪɨɣɫɬɜɨ, 

ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɮɨɪɦɢɪɨɜɚɬɶ ɬɨɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ. 
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ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɩɪɨɜɟɪɟɧɵ ɪɚɡɧɵɟ ɫɯɟɦɵ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɷɦɭɥɹɬɨɪɚ. ɇɢɠɟ ɩɪɢɜɨɞɹɬɫɹ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɨɞɟɥɟɣ, 

ɨɩɪɨɛɨɜɚɧɧɵɯ ɜ ɯɨɞɟ ɨɩɵɬɨɜ ɢ ɜ ɢɬɨɝɟ ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɟɞɢɧɨɣ ɦɨɞɟɥɢ ɩɪɢɛɨɪɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɉɪɨɜɟɞɟɧɵ ɚɧɚɥɢɡ ɢ ɢɫɩɵɬɚɧɢɹ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ ɫɯɟɦ ɷɦɭɥɹɬɨɪɚ 

ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ. Ȼɵɥɢ ɜɵɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɫɨɛɪɚɧɵ ɫɯɟɦɵ 

ɩɪɨɬɨɬɢɩɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ɋɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɱɚɫɬɶ ɧɚ ɤɨɧɬɪɨɥɥɟɪ Arduino Uno, 

ɭɩɪɚɜɥɹɸɳɢɟ ɥɨɝɢɱɟɫɤɨɣ ɢ ɫɢɥɨɜɨɣ ɱɚɫɬɹɦɢ ɱɟɪɟɡ ɜɵɯɨɞɧɵɟ ɤɚɫɤɚɞɵ 

ɷɦɭɥɹɬɨɪɚ ɚɜɚɪɢɣɧɵɯ ɫɢɝɧɚɥɨɜ. ɋɨɛɪɚɧ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɩɪɨɬɨɬɢɩɚ 

ɷɦɭɥɹɬɨɪɚ ɢ ɩɪɨɜɟɞɟɧɵ ɥɚɛɨɪɚɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ, ɩɨɞɬɜɟɪɞɢɜɲɢɟ ɟɝɨ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ. 
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