
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ȺɆɍɊɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇЫɃ ɍɇɂȼȿɊɋɂɌȿɌ 

(ɎȽȻɈɍ ȼɈ «ȺɦȽɍ») 

 
Ɏɚɤɭɥɶɬɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
Ʉɚɮɟɞɪɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ15.03.04 – Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜ 
ɉɪɨɮɢɥɶ Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ ɜ           
ɷɧɟɪɝɟɬɢɤɟ 
 

ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ  
Ɂɚɜ. ɤɚɮɟɞɪɨɣ   
____________  Ⱥ.Ⱥ. Ɉɫɬɚɩɟɧɤɨ 
 «_______»____________2017 ɝ. 

 
ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

 
ɧɚ ɬɟɦɭ: Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɧɨɦ-
ɧɨɝɨ ɨɛɴɟɤɬɚ 
 
ɂɫɩɨɥɧɢɬɟɥɶ                                                                                    
ɫɬɭɞɟɧɬ ɝɪɭɩɩɵ                       ______________________                  ɂ.ɘ. Ȼɚɛɹɤ 
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Ɋɭɤɨɜɨɞɢɬɟɥɶ                                                                                      
ɞɨɰɟɧɬ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ         _____________________  Ⱥ.ɇ. Ɋɵɛɚɥɟɜ 
      (ɩɨɞɩɢɫɶ, ɞɚɬɚ)   
   

ɇɨɪɦɨɤɨɧɬɪɨɥɶ 
ɩɪɨɮɟɫɫɨɪ, ɞ-ɪ. ɬɟɯɧ. ɧɚɭɤ _____________________                   Ɉ.ȼ. ɋɤɪɢɩɤɨ   
      (ɩɨɞɩɢɫɶ, ɞɚɬɚ)   
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ȺɆɍɊɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇЫɃ ɍɇɂȼȿɊɋɂɌȿɌ 

(ɎȽȻɈɍ ȼɈ «ȺɦȽɍ») 

 
Ɏɚɤɭɥɶɬɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
Ʉɚɮɟɞɪɚ  ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ15.03.04 – Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜ 
ɉɪɨɮɢɥɶ Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ ɜ           
ɷɧɟɪɝɟɬɢɤɟ 
 

ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ  
Ɂɚɜ. ɤɚɮɟɞɪɨɣ   
____________  Ⱥ.Ⱥ. Ɉɫɬɚɩɟɧɤɨ 
 «_______»____________2017 ɝ. 

 

ɁȺȾȺɇɂȿ 
Ʉ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ  ɪɚɛɨɬɟ  ɫɬɭɞɟɧɬɚ ______________________ 
1. Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ________________________________ 
____________________________________________________________________
____________________________________________________________________  
(ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɨɬ __________ № ___________)  
2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ɪɚɛɨɬ_________________ 
3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ  ɪɚɛɨɬɟ: ________________ 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 
4. ɋɨɞɟɪɠɚɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ  ɪɚɛɨɬɵ: 1) ɢɡɭɱɟɧɢɟ ɨɛɴɟɤɬɚ ɚɜ-
ɬɨɦɚɬɢɡɚɰɢɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ; 2) ɜɵɛɨɪ ɨɫɧɨɜɧɨ-
ɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ; 4) ɪɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪ-
ɧɨɣ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ; 5) ɜɵɛɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ; 6) ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɧ-
ɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ; 7) ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ.  
 
5. ɉɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɥɨɠɟɧɢɹ:  
Ʌɢɫɬ 1:  Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ; 
Ʌɢɫɬ 2:  Ɉɛɨɪɭɞɨɜɚɧɢɟ ɨɫɧɨɜɧɨɟ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ; 
Ʌɢɫɬ 3: ɗɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ Ƚȼɋ SOLTEK-DV ɫɟɪɢɢ TZ(ES); 
Ʌɢɫɬ 4:  ɋɯɟɦɚ ɨɛɳɚɹ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 
Ʌɢɫɬ 5:  ɗɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
Ʌɢɫɬ 6:   ɋɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɬɪɭɤɬɭɪɧɚɹ. ɍɫɬɪɨɣɫɬɜɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ; 
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Ʌɢɫɬ 7: ɋɯɟɦɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ;  
Ʌɢɫɬ 8: ɉɟɪɟɱɧɢ ɫɢɝɧɚɥɨɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ; 
Ʌɢɫɬ 9: Ʉɨɞɵ ɋɆɋ-ɫɨɨɛɳɟɧɢɣ; 
Ʌɢɫɬ 10: ɉɪɢɜɹɡɤɢ ɷɤɪɚɧɨɜ ɢ ɤɚɧɚɥɵ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 
Ʌɢɫɬ 11: ɗɤɪɚɧɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
                                                                                                                .      
6. Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ  ɪɚɛɨɬɟ (ɫ ɭɤɚɡɚɧɢɟɦ ɨɬɧɨ-
ɫɹɳɢɯɫɹ ɤ ɧɢɦ ɪɚɡɞɟɥɨɜ)______________________________________  
7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ___________________. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: __________________. 
(ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ)  
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ (ɞɚɬɚ):  
_________________________________________                                                                                 
(ɩɨɞɩɢɫɶ ɫɬɭɞɟɧɬɚ) 
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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 121 ɫɬɪɚɧɢɰɭ, 47 ɪɢɫɭɧ-

ɤɨɜ, 23 ɬɚɛɥɢɰ, 13 ɩɪɢɥɨɠɟɧɢɣ, 33 ɢɫɬɨɱɧɢɤɚ. 

 

ɋɂɋɌȿɆȺ ȼɈȾɈɋɇȺȻɀȿɇɂə ɋɂɋɌȿɆȺ Ƚȼɋ, ɋɂɋɌȿɆȺ ɈɌɈɉ-

Ʌȿɇɂə, ɋɂɋɌȿɆȺ ɗɅȿɄɌɊɈɋɇȺȻɀȿɇɂə, ɉɊɈȽɊȺɆɆɂɊɍȿɆɕɃ ɅɈ-

ȽɂɑȿɋɄɂɃ ɄɈɇɌɊɈɅɅȿɊ, SCADA-ɋɂɋɌȿɆȺ 

 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜ-

ɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɨɛɴɟɤɬ ɚɜɬɨɦɚ-

ɬɢɡɚɰɢɢ, ɩɪɨɜɟɞɟɧɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ, ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚ-

ɧɢɟ, ɜɵɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɡɪɚɛɨɬɚɧɵ: 

– ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ; 

– ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ; 

– ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ; 

– SCADA-ɫɢɫɬɟɦɚ. 
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ɇɈɊɆȺɌɂȼɇɕȿ ɋɋɕɅɄɂ 

ȼ ɧɚɫɬɨɹɳɟɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɫɵɥɤɢ ɧɚ ɫɥɟɞɭɸɳɢɟ 

ɫɬɚɧɞɚɪɬɵ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ: 

ȽɈɋɌ 2.102-2013 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ȼɢɞɵ 

ɢ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ;  

ȽɈɋɌ 2.103-68 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɋɬɚɞɢɢ 

ɪɚɡɪɚɛɨɬɤɢ;  

ȽɈɋɌ 2.104-2006 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɫ-

ɧɨɜɧɵɟ ɧɚɞɩɢɫɢ;  

ȽɈɋɌ 2.105-95 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɤɫɬɨɜɵɦ ɞɨɤɭɦɟɧɬɚɦ; 

ȽɈɋɌ 2.106-96 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɍɟɤɫɬɨ-

ɜɵɟ ɞɨɤɭɦɟɧɬɵ;  

ȽɈɋɌ 2.109-73 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɫɧɨɜ-

ɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɱɟɪɬɟɠɚɦ;  

ȽɈɋɌ 2.111-68 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɇɨɪɦɨ-

ɤɨɧɬɪɨɥɶ;   

ȽɈɋɌ 2.121-73 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɍɟɯɧɨɥɨ-

ɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ;  

ȽɈɋɌ 2.201-80 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɡɧɚ-

ɱɟɧɢɟ ɢɡɞɟɥɢɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ;  

ȽɈɋɌ 2.301-68 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɏɨɪɦɚ-

ɬɵ;  

ȽɈɋɌ 2.321-84 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɡɧɚ-

ɱɟɧɢɹ ɛɭɤɜɟɧɧɵɟ;   

ȽɈɋɌ 2.701-2008 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɋɯɟ-

ɦɵ. ȼɢɞɵ ɢ ɬɢɩɵ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ;   

ȽɈɋɌ 3.1116-79 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɇɨɪɦɨ-

ɤɨɧɬɪɨɥɶ; 
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ȽɈɋɌ 2.702-2011 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɉɪɚ-

ɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ; 

ȽɈɋɌ 2.709-89 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɡɧɚ-

ɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɩɪɨɜɨɞɨɜ ɢ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɱɚɫɬɤɨɜ ɰɟɩɟɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ; 

ȽɈɋɌ 2.710-81 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɡɧɚ-

ɱɟɧɢɹ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɵɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ; 

ȽɈɋɌ 2.721-74 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɡɧɚ-

ɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɜ ɫɯɟɦɚɯ. Ɉɛɨɡɧɚɱɟɧɢɹ ɨɛɳɟɝɨ ɩɪɢɦɟɧɟɧɢɹ; 

ȽɈɋɌ 19.701-90 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɋɯɟɦɵ 

ɚɥɝɨɪɢɬɦɨɜ, ɩɪɨɝɪɚɦɦ,  ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ; 

ȽɈɋɌ 21.404-85 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜ-

ɧɵɟ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ; 

ȽɈɋɌ 34.602-89 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɍɟɯɧɢ-

ɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ; 

ȽɈɋɌ 15150-69 Ɇɚɲɢɧɵ, ɩɪɢɛɨɪɵ ɢ ɞɪɭɝɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɢɡɞɟɥɢɹ. ɂɫɩɨɥ-

ɧɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɪɚɣɨɧɨɜ. Ʉɚɬɟɝɨɪɢɢ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ, ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɮɚɤɬɨ-

ɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ; 

ɈɋɌ 36.13-90 ɓɢɬɵ ɢ ɩɭɥɶɬɵ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ. 
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ɈɉɊȿȾȿɅȿɇɂə, ɈȻɈɁɇȺɑȿɇɂə, ɋɈɄɊȺɓȿɇɂə 

GSM  – Global System for Mobile Communications (ɪɚɧɟɟ – ɨɬ ɧɚɡɜɚɧɢɹ 

ɝɪɭɩɩɵ Groupe Spécial Mobile)  – ɝɥɨɛɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ ɰɢɮɪɨɜɨɣ ɦɨɛɢɥɶɧɨɣ 

ɫɨɬɨɜɨɣ ɫɜɹɡɢ, ɫ ɪɚɡɞɟɥɟɧɢɟɦ ɤɚɧɚɥɨɜ ɩɨ ɜɪɟɦɟɧɢ ɢ ɱɚɫɬɨɬɟ;  

SCADA – Supervisory Control And Data Acquisition – ɞɢɫɩɟɬɱɟɪɫɤɨɟ 

ɭɩɪɚɜɥɟɧɢɟ ɢ ɫɛɨɪ ɞɚɧɧɵɯ); 

ȺȼɊ – ɚɜɬɨɦɚɬ ɜɜɨɞɚ ɪɟɡɟɪɜɚ; 

ȼɄɊ – ɜɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ; 

Ƚȼɋ – ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ; 

ɂȻɉ – ɢɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ; 

ɉɅɄ – ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ. 
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ȼȼȿȾȿɇɂȿ 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɴɟɤɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɬɚ-

ɤɨɝɨ ɨɛɴɟɤɬɚ ɜɵɛɪɚɧ ɡɚɝɨɪɨɞɧɵɣ ɠɢɥɨɣ ɞɨɦ. ɉɪɟɞɦɟɬɚɦɢ ɪɚɫɫɦɨɬɪɟɧɢɹ ɹɜɥɹ-

ɸɬɫɹ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɨɪɹɱɟɝɨ, ɨɬɨɩɥɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɢ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɬɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɤɚɤ ɥɨɤɚɥɶɧɨɟ, ɬɚɤ ɢ ɞɢ-

ɫɬɚɧɰɢɨɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɪɟɚ-

ɥɢɡɭɟɬɫɹ ɩɨ ɪɚɞɢɨɤɚɧɚɥɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ GSM (ɫɨɬɨɜɚɹ ɫɜɹɡɶ). 
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1 ɈȻɔȿɄɌ ȺȼɌɈɆȺɌɂɁȺɐɂɂ ɂ ɉɈɋɌȺɇɈȼɄȺ ɁȺȾȺɑɂ 

1.1 Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ 

Ɉɛɴɟɤɬɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɡɚɝɨɪɨɞɧɵɣ ɞɨɦ ɜ 10 ɤɦ ɨɬ ɝ. Ȼɥɚɝɨɜɟ-

ɳɟɧɫɤ. ɉɥɚɧ ɞɨɦɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 1. 

  

Ɋɢɫɭɧɨɤ 1 – ɉɥɚɧ ɞɨɦɚ 

ȼɵɫɨɬɚ ɧɚɪɭɠɧɵɯ ɫɬɟɧ: 

– ɡɚɥ, ɫɩɚɥɶɧɹ 1: 2,5 ɦ; 

– ɨɫɬɚɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ: 2,7 ɦ. 

ɋɨɫɬɚɜ ɫɬɟɧ ɧɚɪɭɠɧɵɯ (ɫɧɚɪɭɠɢ ɜɨɜɧɭɬɪɶ): 

– ɡɚɥ, ɫɩɚɥɶɧɹ 1: ɩɟɫɱɚɧɨ-ɰɟɦɟɧɬɧɚɹ ɲɬɭɤɚɬɭɪɤɚ –  5 ɫɦ, ɫɢɥɢɤɚɬɧɵɣ ɤɢɪ-

ɩɢɱ – 25 ɫɦ, ɲɬɭɤɚɬɭɪɤɚ  –  3 ɫɦ. Ɉɤɧɚ – ɞɟɪɟɜɹɧɧɵɟ ɫ ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ; 

– ɨɫɬɚɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ: Oɋɉ – 0,6 ɫɦ, ɜɟɬɪɨɢɡɨɥɹɰɢɹ (ɩɟɪɝɚɦɢɧ) – 0,05 

ɫɦ, ɦɢɧɜɚɬɚ – 10 ɫɦ, ɲɥɚɤɨɛɥɨɤ – 20 ɫɦ, ɝɢɩɫɨɤɚɪɬɨɧ – 1,2 ɫɦ. Ɉɤɧɚ – ɞɜɚ ɨɞɧɨ-

ɤɚɦɟɪɧɵɯ ɫɬɟɤɥɨɩɚɤɟɬɚ ɜ ɪɚɡɞɟɥɶɧɨɦ ɩɟɪɟɩɥɟɬɟ. 

ɋɨɫɬɚɜ ɩɨɥɚ (ɨɬ ɡɟɦɥɢ ɜɜɟɪɯ, ɤ ɩɨɦɟɳɟɧɢɸ): 

– ɡɚɥ, ɫɩɚɥɶɧɹ 1: ɞɨɫɤɚ ɩɨɥɨɜɚɹ – 3 ɫɦ; 

– ɨɫɬɚɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɤɪɨɦɟ ɫɚɧɭɡɥɚ: ɛɟɬɨɧɧɚɹ ɫɬɹɠɤɚ –10 ɫɦ, ɩɚɪɨ-

ɢɡɨɥɹɰɢɹ (ɩɟɪɝɚɦɢɧ), ɮɚɧɟɪɚ – 1 ɫɦ, ɥɢɧɨɥɟɭɦ; 

– ɫɚɧɭɡɟɥ: ɛɟɬɨɧɧɚɹ ɫɬɹɠɤɚ – 10 ɫɦ, ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ. 

ɋɨɫɬɚɜ ɩɨɬɨɥɤɨɜ (ɫɧɢɡɭ ɜɜɟɪɯ): 

– ɡɚɥ, ɫɩɚɥɶɧɹ 1: ɲɬɭɤɚɬɭɪɤɚ 5 ɫɦ, ɞɨɫɤɚ ɫɨɫɧɨɜɚɹ 4 ɫɦ, ɨɩɢɥɤɢ 15 ɫɦ.; 
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– ɨɫɬɚɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ: ɝɢɩɫɨɤɚɪɬɨɧ – 1,2 ɫɦ, ɞɨɫɤɚ ɫɨɫɧɨɜɚɹ – 4 ɫɦ, 

ɦɢɧɜɚɬɚ – 20 ɫɦ, ɩɟɪɝɚɦɢɧ – 0,05 ɫɦ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɞɨɦ ɫɨɫɬɨɹɥ ɢɡ ɞɜɭɯ ɩɨɦɟɳɟɧɢɣ (ɫɩɚɥɶɧɹ 1 ɢ ɡɚɥ), ɟɝɨ 

ɫɬɟɧɵ ɛɵɥɢ ɜɵɥɨɠɟɧɵ ɢɡ ɤɢɪɩɢɱɚ. ɉɨɡɞɧɟɟ ɛɵɥɢ ɩɪɢɫɬɪɨɟɧɵ ɨɫɬɚɥɶɧɵɟ ɩɨɦɟ-

ɳɟɧɢɹ ɫ ɧɚɪɭɠɧɵɦɢ ɫɬɟɧɚɦɢ ɢɡ ɲɥɚɤɨɛɥɨɤɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɨɩɥɟɧɢɟ ɢ 

ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɜ ɞɨɦɟ ɨɬɫɭɬɫɬɜɭɟɬ. Ʉɚɧɚɥɢɡɚɰɢɹ ɢɦɟɟɬɫɹ (ɫɟɩɬɢɤ). 

Ʉ ɞɨɦɭ ɩɨɞɜɟɞɟɧɨ ɷɥɟɤɬɪɢɱɟɫɬɜɨ (220/380, ɬɪɢ ɮɚɡɵ), ɨɞɧɚɤɨ ɷɥɟɤɬɪɨ-

ɫɧɚɛɠɟɧɢɟ ɧɟɧɚɞɟɠɧɨ: ɢɦɟɸɬ ɦɟɫɬɨ ɱɚɫɬɵɟ ɨɬɤɥɸɱɟɧɢɹ. ɗɥɟɤɬɪɨɩɪɨɜɨɞɤɚ ɞɨɦɚ 

ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɫɟɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɧɟ ɩɨɞɥɟ-

ɠɢɬ. 

ȼ ɦɟɫɬɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɨɦɚ ɭɫɬɨɣɱɢɜɨ ɪɚɛɨɬɚɟɬ ɫɨɬɨɜɚɹ ɫɜɹɡɶ.  

ɇɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦɟɬɪɨɜ ɨɬ ɞɨɦɚ ɢɦɟɟɬɫɹ ɜɨɞɹɧɚɹ ɫɤɜɚɠɢɧɚ ɝɥɭɛɢɧɨɣ 30 

ɦɟɬɪɨɜ. 

Ɍɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 

ɨɬɨɩɥɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɨɦɚ. 

1.2  ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɨɛɴɟɤɬɚ ɤ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

1.2.1 ɋɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɬɨɩɥɟ-

ɧɢɹ ɞɨɦɚ. ɂɡ ɋɇɢɉ 41-01-2003 ɢɡɜɟɫɬɧɨ, ɱɬɨ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ, ɩɨɫɬɭɩɚɸɳɢɣ ɜ 

ɤɨɦɧɚɬɵ ɢ ɤɭɯɧɢ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ, ɱɟɦ 10 ȼɬ ɧɚ 1 ɦ2 ɩɨɥɚ, ɬɨ ɟɫɬɶ 

ɪɚɫɱɟɬ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɱɚɫɬɧɨɝɨ ɞɨɦɚ ɩɪɨɫɬ – ɧɭɠɧɨ ɜɡɹɬɶ ɧɨɦɢɧɚɥɶɧɭɸ 

ɦɨɳɧɨɫɬɶ ɛɚɬɚɪɟɢ, ɨɩɪɟɞɟɥɢɬɶ ɩɥɨɳɚɞɶ ɤɜɚɪɬɢɪɵ ɢ ɜɵɫɱɢɬɚɬɶ ɱɢɫ-

ɥɨ ɪɚɞɢɚɬɨɪɨɜ. Ɉɞɧɚɤɨ ɬɚɤɨɣ ɩɨɞɯɨɞ ɧɟ ɜɫɟɝɞɚ ɨɩɪɚɜɞɚɧ [21]: ɦɨɳɧɨɫɬɶ ɫɢɫɬɟ-

ɦɵ ɨɬɨɩɥɟɧɢɹ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɧɟ ɩɨ ɤɜɚɞɪɚɬɧɵɦ ɦɟɬɪɚɦ, ɚ ɩɨ ɬɚɤɨɦɭ ɩɚɪɚ-

ɦɟɬɪɭ, ɤɚɤ ɬɟɩɥɨɩɨɬɟɪɢ. ɉɪɢɱɢɧɵ: 

ɚ) ɡɚɞɚɱɚ ɨɬɨɩɢɬɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ – ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ 

ɠɢɥɶɹ ɢ ɩɨɞɧɹɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɢ ɞɨ ɤɨɦɮɨɪɬɧɨɣ. Ⱥɤɬɢɜɧɟɟ ɜɫɟɝɨ ɬɟɩɥɨ 

ɭɯɨɞɢɬ ɱɟɪɟɡ ɨɤɨɧɧɵɟ ɩɪɨɟɦɵ ɢ ɯɨɥɨɞɧɵɟ ɫɬɟɧɵ. ɉɪɢ ɷɬɨɦ ɭɬɟɩɥɟɧɧɵɣ ɩɨ ɩɪɚ-

ɜɢɥɚɦ ɞɨɦ ɛɟɡ ɫɤɜɨɡɧɹɤɨɜ ɬɪɟɛɭɟɬ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟɣ ɦɨɳɧɨɫɬɢ ɪɚɞɢɚɬɨɪɨɜ ; 
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ɛ) ɜ ɪɚɫɱɟɬ ɜɤɥɸɱɚɸɬɫɹ: 

– ɜɵɫɨɬɚ ɩɨɬɨɥɤɚ; 

– ɪɟɝɢɨɧ ɩɪɨɠɢɜɚɧɢɹ: ɫɪɟɞɧɹɹ ɭɥɢɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ əɤɭɬɢɢ ɫɨɫɬɚɜɥɹɟɬ -

40 °ɋ, ɜ Ɇɨɫɤɜɟ – -6 °ɋ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɡɦɟɪɵ ɢ ɦɨɳɧɨɫɬɶ ɪɚɞɢɚɬɨɪɨɜ 

ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɧɵɦɢ; 

– ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ; 

– ɫɨɫɬɚɜ ɢ ɬɨɥɳɢɧɚ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

Дɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɫɱɟɬɚ ɡɚɞɟɣɫɬɜɭɟɦ ɩɪɨɝɪɚɦɦɭ Valtec [2], 

ɨɞɧɨɣ ɢɡ ɮɭɧɤɰɢɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɱɟɪɟɡ ɨɝɪɚɠ-

ɞɚɸщɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Пɨɫɥɟ ɜɜɨɞɚ ɨɛщɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɨɟɤɬɟ (ɪɢɫ. 2) ɪɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɩɨ-

ɬɟɪɶ ɜɤɥɸɱɚɟɬ ɬɪɢ ɷɬɚɩɚ. 

 

Ɋɢɫɭɧɨɤ 2 – ɉɪɨɝɪɚɦɦɚ Valtec: ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɟɤɬɟ 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɡɚɞɚɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɣɨɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɜɫɟ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɜɵɛɪɚɧɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ 

ɩɪɨɝɪɚɦɦɵ) ɢ ɪɟɠɢɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ (ɪɢɫ. 3). 
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Ɋɢɫɭɧɨɤ 3 – ɉɟɪɜɵɣ ɷɬɚɩ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɟɪɟɱɟɧɶ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɤɚ-

ɡɚɧɢɟɦ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɫɟɦ ɢɯ ɫɥɨɹɦ ɢ ɬɨɥɳɢɧ ɷɬɢɯ ɫɥɨɟɜ (ɪɢɫ. 

4). 

ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɮɨɪɦɢɪɭɸɬɫɹ ɩɟɪɟɱɧɢ ɝɪɭɩɩ ɩɨɦɟɳɟɧɢɣ ɢ ɫɚ-

ɦɢɯ ɩɨɦɟɳɟɧɢɣ (ɤɨɦɧɚɬ) ɫ ɭɤɚɡɚɧɢɟɦ ɜɫɟɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɭɱɟɬɨɦ 

ɩɪɨɟɦɨɜ ɜ ɧɢɯ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ (ɬɟɩɥɨɩɨɬɪɟɛɧɨɫɬɢ) ɩɨ ɤɚɠ-

ɞɨɦɭ ɩɨɦɟɳɟɧɢɸ ɢ ɝɪɭɩɩɟ ɜ ɰɟɥɨɦ. 

ɇɚ ɪɢɫ. 5 ɩɪɢɜɟɞɟɧɨ ɨɤɧɨ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɞɥɹ ɤɨɦɧɚɬɵ «Ɂɚɥ». 

Ɂɞɟɫɶ ɭɤɚɡɚɧɵ ɩɚɪɚɦɟɬɪɵ ɜɫɟɯ ɟɟ ɜɧɟɲɧɢɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɋɚɫɱɟɬ 

ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜɨɫɬɨɱɧɨɣ ɫɬɟɧɵ ɤɨɦɧɚɬɵ «Ɂɚɥ» ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫ. 6. 

Ɂɞɟɫɶ ɭɤɚɡɚɧɨ ɧɚɥɢɱɢɟ ɢ ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɦɨɜ – ɞɜɭɯ ɨɤɨɧ. 

 ɇɚ ɪɢɫ. 7 ɩɪɢɜɟɞɟɧɵ ɢɬɨɝɢ ɪɚɫɱɟɬɨɜ ɞɥɹ ɜɫɟɯ ɤɨɦɧɚɬ ɞɨɦɚ.  
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Ɋɢɫɭɧɨɤ 4 – ȼɬɨɪɨɣ ɷɬɚɩ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ 

 

Ɋɢɫɭɧɨɤ 5 – Ɋɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɞɥɹ ɤɨɦɧɚɬɵ «Ɂɚɥ» 
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Ɋɢɫɭɧɨɤ 6 – Ɋɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɜɨɫɬɨɱɧɨɣ ɫɬɟɧɵ ɤɨɦɧɚɬɵ «Ɂɚɥ»  

 

Ɋɢɫɭɧɨɤ 7 – Ɋɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɞɥɹ ɜɫɟɯ ɤɨɦɧɚɬ ɞɨɦɚ 

Ɉɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɪɟɠɢɦɚ ɫɨɫɬɚɜɢɥɚ 

8755 ȼɬ. ɉɪɢ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɩɨɥɚ ɞɨɦɚ 65,6 ɦ2  ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩ-

ɥɨɜɵɯ ɩɨɬɟɪɶ ɫɨɫɬɚɜɢɥɚ 129,6 ȼɬ/ ɦ2, ɱɬɨ ɩɨɱɬɢ ɧɚ 30% ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜ 

ɋɇɢɉ 41-01-2003 (100 ȼɬ ɧɚ 1 ɦ2 ɩɨɥɚ). 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ (ɪɢɫ. 7) ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɬɟɩɥɨɩɨɬɟɪɢ ɩɨ-

ɦɟɳɟɧɢɣ «ɧɨɜɨɣ» ɱɚɫɬɢ ɞɨɦɚ ɜ ɨɫɧɨɜɧɨɦ ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɧɨɪɦɚɬɢɜ, ɡɚ ɢɫɤɥɸ-

ɱɟɧɢɟɦ ɩɪɢɯɨɠɟɣ, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɧɨɪɦɚɬɢɜɚ.  

ɉɨɦɟɳɟɧɢɹ (ɤɨɦɧɚɬɵ) «ɫɬɚɪɨɣ» ɱɚɫɬɢ ɞɨɦɚ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɪɟɜɵɲɟɧɢɟ ɧɨɪ-
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ɦɚɬɢɜɚ, ɨɫɨɛɟɧɧɨ ɡɚɥ (ɩɨɱɬɢ ɜ 2,6 ɪɚɡɚ). ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɦɚɥɨɣ ɬɨɥɳɢɧɨɣ ɫɬɟɧ 

(«ɞɜɚ ɤɢɪɩɢɱɚ»), ɨɬɫɭɬɫɬɜɢɟɦ ɭɬɟɩɥɟɧɢɹ ɢ ɧɚɥɢɱɢɟɦ ɭɫɬɚɪɟɜɲɢɯ ɨɤɨɧ ɫ ɞɟɪɟ-

ɜɹɧɧɵɦɢ ɪɚɦɚɦɢ. 

   ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɩɪɢɦɟɧɟɧɢɢ ɭɬɟɩɥɟɧɢɹ, ɩɨɞɨɛɧɨɝɨ 

ɩɪɢɦɟɧɹɟɦɨɦɭ ɜ ɧɨɜɨɣ ɱɚɫɬɢ ɞɨɦɚ ɢ ɭɫɬɚɧɨɜɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɬɟɤɥɨɩɚɤɟɬɨɜ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɫɱɟɬɚ ɫ ɧɨɜɵɦɢ ɞɚɧɧɵɦɢ ɩɨɥɭɱɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɩɪɚɤɬɢɱɟɫɤɢ 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ ɧɨɪɦɚɬɢɜɭ ɋɇɢɉ 41-01-2003 (ɪɢɫ. 8). 

 

Ɋɢɫɭɧɨɤ 8 – Ɋɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɞɥɹ ɜɫɟɯ ɤɨɦɧɚɬ ɞɨɦɚ ɩɨɫɥɟ «ɭɬɟɩɥɟɧɢɹ» 

Ɉɛɳɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɪɟɠɢɦɚ ɫɨɫɬɚɜɢɥɚ 

5701 ȼɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɫɱɟɬ ɭɬɟɩɥɟɧɢɹ ɫɬɚɪɨɣ ɱɚɫɬɢ ɞɨɦɚ ɭɞɚɥɨɫɶ ɫɷɤɨɧɨ-

ɦɢɬɶ ɛɨɥɟɟ 3 ɤȼɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ.  

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫɨɫɬɚɜɢɥɚ 67,6 ȼɬ/ ɦ2, ɱɬɨ ɛɨ-

ɥɟɟ ɱɟɦ ɧɚ 30% ɧɢɠɟ ɧɨɪɦɚɬɢɜɚ ɋɇɢɉ 41-01-2003. 

1.2.2 ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜɫɟɦɢ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɹɦɢ ɞɨɦɚ ɩɨɤɚɡɚɧ ɜ 

ɬɚɛɥ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ɇɚɤɫɢɦɚɥɶɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ 

ɉɨɬɪɟɛɢɬɟɥɢ Ɋɚɫɯɨɞ ɜɨɞɵ - ɥ/ɦɢɧ Ʉɨɥ-ɜɨ Ɉɛɳɚɹ 
Ʉɭɯɨɧɧɵɣ ɫɦɟɫɢɬɟɥɶ 10 1 10 
ɋɦɟɫɢɬɟɥɶ ɜɚɧɧɨɣ 10 1 10 
ɍɧɢɬɚɡ 20 1 20 
ɋɬɢɪɚɥɶɧɚɹ ɦɚɲɢɧɚ 15 1 15 
ɉɨɫɭɞɨɦɨɟɱɧɚɹ ɦɚɲɢɧɚ 10 1 10 
ɂɌɈȽɈ:     65 

ȼɵɱɢɫɥɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɵɦ 

ɜɟɧɬɢɥɹɦ ɧɚ ɜɫɟɯ ɜɨɞɨɩɨɬɪɟɛɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ  – ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɩɪɚɤɬɢɱɟ-

ɫɤɢ ɧɢɤɨɝɞɚ ɧɟ ɜɨɡɧɢɤɚɟɬ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢ-

ɰɢɟɧɬ  0,5-0,7. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɥɶɧɨɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ 35–45 

ɥ/ɦɢɧ.  

1.2.3 ɋɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜɫɟɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɞɨɦɚ ɩɨɤɚɡɚɧ ɜ 

ɬɚɛɥ. 2. 

Ɍɚɛɥɢɰɚ 2 – Ɇɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɨɪɹɱɟɣ ɜɨɞɵ 

ɉɨɬɪɟɛɢɬɟɥɢ Ɋɚɫɯɨɞ ɜɨɞɵ, ɥ/ɦɢɧ Ʉɨɥ-ɜɨ Ɉɛɳɚɹ 

Ʉɭɯɨɧɧɵɣ ɫɦɟɫɢɬɟɥɶ 8,4 1 8,4 

ɋɦɟɫɢɬɟɥɶ ɜɚɧɧɨɣ 6 1 6 

ɂɌɈȽɈ: 
  

14,4 

Ɇɝɧɨɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɪɢ ɧɚɝɪɟɜɟ ɜɨɞɵ ɨɬ 5ɋ ɞɨ 55ɋ ɢ 

ɬɚɤɨɦ ɪɚɫɯɨɞɟ ɞɨɥɠɧɚ ɫɨɫɬɚɜɢɬɶ  

Pɦɚɯ = 14,4/604,2(55 – 5) = 50,4 ɤȼɬ. 

Ɉɞɧɚɤɨ ɷɬɨ ɜɫɟɝɨ ɥɢɲɶ ɩɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɬɨɝɞɚ ɤɚɤ ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ. ɋɨɝɥɚɫɧɨ 

ɧɨɪɦɚɦ ɋɇɢɉ ɞɥɹ ɠɢɥɨɝɨ ɞɨɦɚ ɤɜɚɪɬɢɪɧɨɝɨ ɬɢɩɚ ɧɚɢɛɨɥɶɲɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɝɨ-

ɪɹɱɟɣ ɜɨɞɵ ɧɚ 1 ɱɟɥɨɜɟɤɚ ɫɨɫɬɚɜɥɹɟɬ 10 ɥ/ɱɚɫ. ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɠɢɥɶɰɨɜ, ɪɚɜɧɨɦ 

4, ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɫɬɚɜɢɬ 

 P = 410/36004,2(55 – 5) = 2,33 ɤȼɬ. 

1.2.4 ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

Ɋɚɧɟɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ȼ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɷɬɢɦɢ ɫɢɫɬɟɦɚɦɢ ɫɨɫɬɚɜ-
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ɥɹɟɬ ɨɤɨɥɨ 8 ɤȼɬ. Ɉɫɧɨɜɧɵɦɢ ɛɵɬɨɜɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹ-

ɸɬɫɹ (ɦɨɳɧɨɫɬɶ ɭɤɚɡɚɧɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ): ɷɥɟɤɬɪɨɩɥɢɬɚ (6 ɤȼɬ), ɩɨɫɭɞɨɦɨɟɱ-

ɧɚɹ ɦɚɲɢɧɚ (2ɤȼɬ), ɫɬɢɪɚɥɶɧɚɹ ɦɚɲɢɧɚ (2 ɤȼɬ), ɷɥɟɤɬɪɨɱɚɣɧɢɤ (1 ɤȼɬ), ɭɬɸɝ (1 

ɤȼɬ). 

ɉɪɢɦɟɦ, ɱɬɨ ɨɫɬɚɥɶɧɵɟ ɩɪɢɛɨɪɵ (ɤɨɦɩɶɸɬɟɪ, ɯɨɥɨɞɢɥɶɧɢɤ, ɨɫɜɟɳɟɧɢɟ ɢ 

ɬ.ɞ.) ɩɨɬɪɟɛɥɹɸɬ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 2 ɤȼɬ. 

ɋɭɦɦɚɪɧɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ ɫɨɫɬɚɜɢɬ 22 ɤȼɬ. ɉɪɢ 

ɷɬɨɦ ɤɪɚɣɧɟ ɦɚɥɨɜɟɪɨɹɬɧɨ, ɱɬɨɛɵ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɢɦɟɥɨ ɦɟɫɬɨ. 

ɉɪɢɦɟɦ, ɱɬɨ ɪɟɚɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɟ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 15 ɤȼɬ, 

ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 70% ɨɬ ɦɚɤɫɢɦɭɦɚ. Ɍɚɤɨɦɭ ɞɨɩɭɳɟɧɢɸ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɥɟ-

ɞɭɸɳɢɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚ: 

– ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ ɛɭɞɟɬ ɩɨɬɪɟɛɥɹɬɶɫɹ ɬɨɥɶ-

ɤɨ ɜ ɫɚɦɨɟ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ; 

– ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɛɭɞɭɬ ɡɚɞɟɣɫɬɜɨɜɚɧɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ; 

– ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɨɫɜɟɬɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ (ɫɜɟɬɨ-

ɞɢɨɞɧɵɟ ɥɚɦɩɵ). 

1.3 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ  

Ɂɚɞɚɱɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

ɚ) ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ, 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 

ɛ) ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɨɫɧɨɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 

ɜ) ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.  
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2  ȼɕȻɈɊ ɈɋɇɈȼɇɈȽɈ ɈȻɈɊɍȾɈȼȺɇɂə ɂ ɊȺɁɊȺȻɈɌɄȺ 

ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ ɋɏȿɆ 

2.1  Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

2.1.1 Ɋɚɞɢɚɬɨɪɵ ɨɬɨɩɥɟɧɢɹ 

Ⱦɥɹ ɨɬɨɩɥɟɧɢɹ ɞɨɦɚ ɜɵɛɪɚɧɚ ɞɜɭɯɬɪɭɛɧɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ, ɩɨɡɜɨɥɹɸ-

ɳɚɹ ɷɮɮɟɤɬɢɜɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɤɚɠ-

ɞɨɝɨ ɪɚɞɢɚɬɨɪɚ. 

Ɋɚɞɢɚɬɨɪɵ ɨɬɨɩɥɟɧɢɹ ɛɭɞɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 9. 

 

Ɋɢɫɭɧɨɤ 9 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɞɢɚɬɨɪɨɜ ɨɬɨɩɥɟɧɢɹ 

Ȼɵɥɢ ɜɵɛɪɚɧɵ ɛɢɦɟɬɚɥɢɱɟɫɤɢɟ ɫɟɤɰɢɨɧɧɵɟ ɪɚɞɢɚɬɨɪɵ Rifar Base 

500/100. Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɫɟɤɰɢɣ ɩɪɨɜɨɞɢɥɫɹ ɩɨ ɤɚɠɞɨɦɭ ɪɚɞɢɚɬɨɪɭ ɤɚɠɞɨɝɨ 

ɩɨɦɟɳɟɧɢɹ ɢɫɯɨɞɹ ɢɡ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɩɪɨɝɪɚɦɦɟ Valtec . 

ɉɪɢ ɪɚɫɱɟɬɟ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɩɚɞɚ ɬɟɦɩɟɪɚɬɭɪɵ 

80/60ɋ. ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, ɤɪɨɦɟ ɫɚɧɭɡɥɚ ɡɚɤɥɚɞɵɜɚɥɚɫɶ ɬɪɟɛɭɟɦɚɹ ɬɟɦɩɟ-

ɪɚɬɭɪɚ 20ɋ, ɜ ɫɚɧɭɡɥɟ – 25ɋ. Ɉɤɧɨ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 10. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 –  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɟɤɰɢɣ ɪɚɞɢɚɬɨɪɨɜ 

ɉɨɦɟɳɟɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ ɪɚɞɢɚɬɨ-
ɪɨɜ 

ɑɢɫɥɨ ɫɟɤɰɢɣ ɩɨ ɪɟ-
ɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ 

ȼɵɛɪɚɧɧɨɟ ɱɢɫɥɨ 
ɫɟɤɰɢɣ 

1 2 3 4 

ɋɩɚɥɶɧɹ 1 1 7 8 

ɋɩɚɥɶɧɹ 2 2 6 6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3  

Ɂɚɥ 3 6 6 

Ƚɨɫɬɢɧɚɹ 3 4 4 

ɉɪɢɯɨɠɚɹ 1 7 8 

Ʉɭɯɧɹ  1 7 8 

ɋɚɧɭɡɟɥ 1 4 4 

ȼɵɛɪɚɧɧɨɟ ɱɢɫɥɨ ɫɟɤɰɢɣ ɞɥɹ ɪɹɞɚ ɩɨɦɟɳɟɧɢɣ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɝɨ, ɩɨ-

ɫɤɨɥɶɤɭ ɪɚɞɢɚɬɨɪɵ ɩɪɨɞɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɱɟɬɧɵɦ ɱɢɫɥɨɦ ɫɟɤɰɢɣ.  

 

Ɋɢɫɭɧɨɤ 10 – Ɋɚɫɱɟɬ ɪɚɞɢɚɬɨɪɨɜ ɨɬɨɩɥɧɟɧɢɹ 

Ɉɛɳɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɩɨɞɚɱɚ + «ɨɛɪɚɬɤɚ») ɩɪɢɦɟɪɧɨ 30 ɦ (ɧɢɠɧɟɟ 

ɤɪɵɥɨ) + 43 ɦ (ɜɟɪɯɧɟɟ ɤɪɵɥɨ) = 73 ɦ. 

Ɍɪɭɛɨɩɪɨɜɨɞ ɫɨɛɪɚɧ ɢɡ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɨɣ ɬɪɭɛɵ ɚɪɦɢɪɨɜɚɧɧɨɣ ɞɢɚɦɟɬ-

ɪɨɦ 25 ɦɦ (ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɚɹ ɬɪɭɛɚ ɨɛɨɡɧɚɱɚɟɬɫɹ ɩɨ ɧɚɪɭɠɧɨɦɭ ɞɢɚɦɟɬɪɭ, ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɫɬɚɥɶɧɨɣ, ɤɨɬɨɪɚɹ ɨɛɨɡɧɚɱɚɟɬɫɹ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɞɢɚɦɟɬɪɭ).  

ɇɚ ɩɨɞɯɨɞɟ ɤ ɪɚɞɢɚɬɨɪɭ ɭɫɬɚɧɨɜɥɟɧ ɫɭɠɚɸɳɢɣ ɬɪɨɣɧɢɤ ɫ ɨɬɜɟɬɜɥɟɧɢɟɦ ɤ 

ɪɚɞɢɚɬɨɪɭ 20 ɦɦ ɢ ɧɚ ɨɛɜɨɞɧɨɣ ɭɱɚɫɬɨɤ 25 ɦɦ. Ɍɨɱɧɨ ɬɚɤɨɣ ɠɟ ɬɪɨɣɧɢɤ ɫɬɨɢɬ 
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ɧɚ ɜɵɯɨɞɟ ɫ ɪɚɞɢɚɬɨɪɚ, ɬɨɥɶɤɨ ɡɞɟɫɶ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɫ 20 ɦɦ (ɨɬ ɪɚɞɢɚɬɨɪɚ) 

ɧɚ 25 ɦɦ. 

ɋɚɦ ɪɚɞɢɚɬɨɪ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɜɭɦɹ ɬɪɭɛɤɚɦɢ ɞɢɚɦɟɬɪɨɦ 

20 ɦɦ ɤɚɠɞɚɹ. 

ɇɚ ɤɚɠɞɵɣ ɪɚɞɢɚɬɨɪ ɢɞёɬ ɨɤɨɥɨ 1 ɦ ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ 20 ɦɦ; ɩɨɫɤɨɥɶɤɭ 

ɧɚ ɩɪɨɟɤɬɟ ɜ ɩɪɢɦɟɪɟ 12 ɪɚɞɢɚɬɨɪɨɜ, ɬɨ ɞɨɩɭɫɬɢɦ, ɱɬɨ ɞɜɚɞɰɚɬɢɦɢɥɥɢɦɟɬɪɨɜɨɣ 

ɬɪɭɛɵ ɧɭɠɧɨ ɜɫɟɝɨ 15 ɦ. 

Ⱦɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɤɪɨɦɟ ɪɚɞɢɚɬɨɪɨɜ): 

– ɤɨɬёɥ; 

– ɩɨ ɞɜɚ ɤɪɚɧɚ ɧɚ ɤɚɠɞɨɦ ɪɚɞɢɚɬɨɪɟ (ɨɞɢɧ ɫ ɬɟɪɦɨɫɬɚɬɢɱɟɫɤɨɣ ɝɨɥɨɜɤɨɣ 

ɧɚ ɜɯɨɞɟ ɜ ɪɚɞɢɚɬɨɪ ɢ ɜɬɨɪɨɣ ɨɛɵɱɧɵɣ ɭɝɥɨɜɨɣ ɪɚɞɢɚɬɨɪɧɵɣ ɲɚɪɨɜɵɣ ɤɪɚɧ); 

– ɲɚɪɨɜɵɟ ɤɪɚɧɵ ɧɚ ɩɨɞɚɸɳɟɣ ɬɪɭɛɟ ɢ ɧɚ ɨɛɪɚɬɤɟ. 

ȼ ɭɝɥɚɯ ɞɨɦɚ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɟ ɭɝɥɵ 90 ɝɪɚɞɭɫɨɜ. Ɍɚɤɢɟ ɠɟ 

ɭɝɥɵ ɧɚ ɪɚɞɢɚɬɨɪɚɯ – ɩɨ ɞɜɚ ɧɚ ɤɚɠɞɨɦ. 

ȼɨɤɪɭɝ ɞɜɟɪɧɨɝɨ ɩɪɨёɦɚ ɧɭɠɧɨ ɛɭɞɟɬ ɨɛɯɨɞɢɬɶ ɫ ɩɨɦɨɳɶɸ ɉ-ɨɛɪɚɡɧɨɝɨ 

ɤɨɦɩɟɧɫɚɬɨɪɚ, ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɭɠɧɚ ɬɚ ɠɟ 25-ɹ ɬɪɭɛɚ, ɬɚɤ ɱɬɨ ɤ 73 ɦ 

ɩɪɢɛɚɜɥɹɸɬɫɹ ɟɳё 5 ɦ. 

ɇɢɠɟ ɜɫɟ ɧɚɡɜɚɧɧɵɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧɵ ɫɩɢɫɤɨɦ: 

ɚ) ɤɨɬёɥ ɫɬɚɥɶɧɨɣ; 

ɛ) ɪɚɞɢɚɬɨɪɵ ɛɢɦɟɬɚɥɥɢɱɟɫɤɢɟ ɜɫɟɝɨ 12 ɲɬ.: 

 – 3 ɲɬ. ɩɨ 8 ɫɟɤɰɢɣ; 

 – 5 ɲɬ. ɩɨ 6 ɫɟɤɰɢɣ; 

 – 4 ɲɬ. ɩɨ 4 ɫɟɤɰɢɢ; 

ɜ) ɬɪɭɛɚ ɉɉ 25 ɦɦ – 78 ɦ; 

ɝ) ɬɪɭɛɚ ɉɉ 20 ɦɦ – 15 ɦ; 

ɞ) ɤɪɚɧ ɪɚɞɢɚɬɨɪɧɵɣ ɬɟɪɦɨɫɬɚɬɢɱɟɫɤɢɣ ɭɝɥɨɜɨɣ 1/2 ɞɸɣɦɚ (15 ɦɦ) – 12 

ɲɬ. (ɩɨ ɨɞɧɨɦɭ ɧɚ ɪɚɞɢɚɬɨɪ); 

ɟ) ɤɪɚɧ ɪɚɞɢɚɬɨɪɧɵɣ ɭɝɥɨɜɨɣ 1/2 ɞɸɣɦɚ – 12 ɲɬ. (ɩɨ ɨɞɧɨɦɭ ɧɚ ɪɚɞɢɚɬɨɪ); 

ɠ) ɤɪɚɧ ɲɚɪɨɜɵɣ 1 ɞɸɣɦ (25 ɦɦ) – 4 ɲɬ. (ɩɨ ɞɜɚ ɧɚ ɤɚɠɞɨɟ "ɤɪɵɥɨ"); 

ɡ) ɭɝɨɥ ɉɉ – 90 ɝɪɚɞ./25 ɦɦ) – 20 ɲɬ; 
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ɢ) ɬɪɨɣɧɢɤ ɪɚɡɞɟɥɹɸɳɢɣ 25–20–25 ɦɦ – 12 ɲɬ. (ɩɨ ɨɞɧɨɦɭ ɧɚ ɪɚɞɢɚɬɨɪ); 

ɤ) ɬɪɨɣɧɢɤ ɧɚ ɫɥɢɹɧɢɟ 25–20–25 ɦɦ – 12 ɲɬ. (ɩɨ ɨɞɧɨɦɭ ɧɚ ɪɚɞɢɚɬɨɪ); 

ɥ) ɬɪɨɣɧɢɤ 25 - 25 - 25 ɦɦ  –  2 ɲɬ. (ɧɚ ɨɬɜɟɬɜɥɟɧɢɟ ɩɨɞɚɱɢ ɢ ɨɛɪɚɬɤɢ ɤ 

ɜɟɪɯɧɟɣ ɜɟɬɤɟ). 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɛɵɥɢ ɡɚɧɟɫɟɧɵ ɜ ɩɪɨɝɪɚɦɦɭ Valtec ɩɨ ɤɚɠɞɨɣ ɜɟɬɤɟ 

ɨɬɨɩɥɟɧɢɹ ɢ ɤɚɠɞɨɦɭ ɭɱɚɫɬɤɭ ɤɚɠɞɨɣ ɜɟɬɤɢ. ɂɫɯɨɞɹ ɢɡ ɦɨɳɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ 

ɩɨɬɨɤɚ ɩɪɨɝɪɚɦɦɚ ɪɚɫɫɱɢɬɚɥɚ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɢ 

ɜ ɤɚɠɞɨɣ ɜɟɬɤɟ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 11 ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ 

ɭɱɚɫɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ ɜɬɨɪɨɣ ɜɟɬɤɢ. 

 

Ɋɢɫɭɧɨɤ 11 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɭɱɚɫɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ 25 ɦɦ 

ɜɬɨɪɨɣ ɜɟɬɤɢ 

ɇɚ ɪɢɫ. 12 ɩɪɢɜɟɞɟɧɵ ɢɬɨɝɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɞɜɭɦ ɜɟɬɤɚɦ.  
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Ɋɢɫɭɧɨɤ 12 – ɂɬɨɝɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨ ɞɜɭɦ ɜɟɬɤɚɦ 

2.1.2 Ʉɨɬɟɥ ɨɬɨɩɥɟɧɢɹ 

Ⱦɥɹ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɜɵɛɟɪɟɦ 

ɢɧɞɭɤɰɢɨɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɤɨɬɟɥ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɚɤɨɝɨ ɤɨɬɥɚ ɫɥɟɞɭɸɳɢɣ. 

ɉɪɢ ɩɨɞɚɱɟ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɜɨɞ ɤɚɬɭɲɤɢ ɧɚ ɧɟɣ ɨɛɪɚɡɭɟɬɫɹ 

ɩɟɪɟɦɟɧɧɨɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɡɚɦɵɤɚɟɬɫɹ ɛɥɢɠɚɣɲɢɦ ɷɥɟɤɬɪɨ-

ɫɬɚɬɢɱɟɫɤɢɦ ɩɭɬɟɦ ɱɟɪɟɡ ɤɨɪɩɭɫ ɚɩɩɚɪɚɬɚ ɢ ɫɟɪɞɟɱɧɢɤ, ɤɨɬɨɪɵɣ ɜɫɬɚɜɥɟɧ ɜɧɭɬ-

ɪɢ ɤɚɬɭɲɤɢ ɢ ɧɚɜɨɞɢɬ ɧɚ ɧɢɯ ɧɢɡɤɨɜɨɥɶɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɟ-

ɪɟɦɟɧɧɨɝɨ ɧɚɜɟɞɟɧɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ ɦɟɬɚɥɥɟ ɫɟɪɞɟɱɧɢɤɚ 

ɢ ɤɨɪɩɭɫɚ ɜɨɡɧɢɤɚɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɜɢɯɪɟɜɵɟ ɬɨɤɢ (ɬɨɤɢ Ɏɭɤɨ), ɤɨɬɨɪɵɟ 

ɢ ɧɚɝɪɟɜɚɸɬ ɦɟɬɚɥɥ. ȼɨɞɚ ɨɬɛɢɪɚɟɬ ɬɟɩɥɨ ɨɬ ɤɨɪɩɭɫɚ ɢ ɫɟɪɞɟɱɧɢɤɚ ɢ ɪɚɡɧɨɫɢɬ 

ɬɟɩɥɨɜɭɸ ɷɧɟɪɝɢɸ ɩɨ ɡɞɚɧɢɸ [17]. 

ɋɪɚɜɧɢɜɚɹ ɢɧɞɭɤɰɢɨɧɧɵɟ ɤɨɬɥɵ ɫ Ɍɗɇ- ɤɨɬɥɚɦɢ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɨɛɚ 

ɜɢɞɚ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɸɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɜ ɬɟɩɥɨɜɭɸ.  ɄɉȾ ɜ ɨɛɨɢɯ ɜɢɞɚɯ ɭɫɬɪɨɣɫɬɜ ɨɞɢɧɚɤɨɜɚɹ – ɩɨɱɬɢ 100%, ɩɨɷɬɨɦɭ 

ɜ ɷɬɨɦ ɩɥɚɧɟ ɨɧɢ ɪɚɜɧɨɰɟɧɧɵ. ɂɧɞɭɤɰɢɨɧɧɵɟ ɤɨɬɥɵ ɡɧɚɱɢɬɟɥɶɧɨ ɞɨɪɨɠɟ, 

ɧɨ ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɡɚ 5 – 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚ ɫɱɟɬ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɡɚ-

ɦɟɧɚ ɩɟɪɟɝɨɪɟɜɲɢɯ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ) Ɍɗɇ- ɤɨɬɥɚ ɢɯ ɫɬɨɢɦɨɫɬɶ ɜɵ-

ɪɚɜɧɢɜɚɟɬɫɹ. ɂɧɞɭɤɰɢɨɧɧɵɣ ɤɨɬɟɥ ɢɦɟɟɬ ɦɧɨɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɪɟɢɦɭɳɟ-

ɫɬɜɚ, ɩɨɬɨɦɭ ɱɬɨ ɭ ɧɟɝɨ ɧɚɦɧɨɝɨ ɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɨɬɞɚɱɢ ɬɟɩɥɚ ɬɟɩɥɨɧɨɫɢɬɟ-

http://teplo.guru/kotly/elektricheskie/induktsionnye-kotly.html
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ɥɸ, ɱɟɦ ɭ Ɍɗɇ- ɤɨɬɥɚ. Ɋɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 

ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɤɨɬɥɚ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 10 – 15 ɋ ɢ ɨɧɢ ɪɚɡɨɝɪɟɜɚɸɬɫɹ ɜɦɟɫɬɟ. 

ɇɚ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɷɥɟɦɟɧɬɟ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɤɨɬɥɚ ɧɚɤɢɩɶ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟ ɨɛɪɚɡɭɟɬɫɹ. ɉɨ ɞɚɧɧɨɣ ɩɪɢɱɢɧɟ ɟɝɨ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɚɠɟ ɬɟɨɪɟɬɢɱɟ-

ɫɤɢ ɜɵɣɬɢ ɫɨ ɫɬɪɨɹ ɧɟ ɦɨɠɟɬ. Ɍɗɇ ɧɚɝɪɟɜɚɟɬɫɹ ɨɬ ɬɨɝɨ, ɱɬɨ ɱɟɪɟɡ ɟɝɨ ɩɪɨɜɨɞɧɢɤ 

ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɪɨɬɟɤɚɟɬ ɬɨɤ, ɩɨɷɬɨɦɭ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ 

ɨɧ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɡɚɞɚɧɧɵɯ 600 – 750 ɋ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɫɟɝɞɚ ɤɢɩɢɬ. ɂɡ-ɡɚ ɷɬɨɝɨ Ɍɗɇ ɛɵɫɬɪɨ ɨɛɪɚɫɬɚɟɬ ɧɚɤɢɩɶɸ. Ɉɬ ɷɬɨɝɨ ɬɟɩɥɨɨɬɞɚ-

ɱɚ ɭɦɟɧɶɲɚɟɬɫɹ, ɢ Ɍɗɇ ɜ ɤɨɧɰɟ ɤɨɧɰɨɜ ɩɟɪɟɝɨɪɚɟɬ. ȼ ɢɧɞɭɤɰɢɨɧɧɨɦ ɤɨɬɥɟ 

ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɵɟ ɬɟɩɥɨɧɨɫɢɬɟɥɢ, ɞɚɠɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɟɫɥɢ 

ɢɯ ɧɟ ɩɟɪɟɝɪɟɜɚɬɶ ɫɜɵɲɟ 70 ɋ. ȼ Ɍɗɇ- ɤɨɬɥɚɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨɧɨɫɢ-

ɬɟɥɟɦ ɬɨɥɶɤɨ ɜɨɞɭ ɢ ɤ ɬɨɦɭ ɠɟ ɥɭɱɲɟ ɜɫɟɝɨ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ. 

ȼ ɨɛɫɥɭɠɢɜɚɧɢɢ Ɍɗɇ- ɤɨɬɥɵ ɦɟɧɟɟ ɩɪɚɤɬɢɱɧɵɟ, ɱɟɦ ɢɧɞɭɤɰɢɨɧɧɵɟ, ɩɨɬɨɦɭ 

ɱɬɨ ɩɟɪɟɯɨɞɧɨɣ ɤɨɧɬɚɤɬ ɦɟɠɞɭ ɩɪɨɜɨɞɧɢɤɨɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɩɪɨɜɨɞɧɢɤɨɦ 

ɫɚɦɨɝɨ Ɍɗɇ ɩɨɫɬɨɹɧɧɨ ɩɟɪɟɝɪɟɬɵɣ, ɢɡ-ɡɚ ɷɬɨɝɨ ɨɤɢɫɥɹɟɬɫɹ ɢ ɨɫɥɚɛɥɹɟɬɫɹ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɩɪɨɜɨɞɧɢɤ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɧɟ ɨɬɝɨɪɟɥ; ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɢ ɨɬɝɨɪɚɧɢɢ – ɦɨɠɟɬ ɛɵɬɶ ɩɨɜɪɟɠɞɟɧɨ ɪɟɡɶ-

ɛɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ Ɍɗɇ; ɢ ɬɚɤɨɣ ɪɚɛɨɱɢɣ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɩɪɢɯɨɞɢɬɫɹ 

ɦɟɧɹɬɶ. ɗɬɨɣ ɩɪɨɛɥɟɦɵ ɜ ɢɧɞɭɤɰɢɨɧɧɵɯ ɤɨɬɥɚɯ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, ɩɨɬɨɦɭ ɱɬɨ 

ɫɜɹɡɶ ɟɝɨ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɂɧɞɭɤɰɢɨɧɧɵɟ ɤɨɬɥɵ ɦɨɠɧɨ ɫɬɚɜɢɬɶ 

ɜ ɥɸɛɨɦ, ɞɚɠɟ ɧɟ ɜ ɨɛɨɫɨɛɥɟɧɧɨɦ ɦɟɫɬɟ. Ɉɧɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɵ ɢ ɪɚɛɨɬɚɸɬ 

ɛɟɫɲɭɦɧɨ. ɂɧɞɭɤɰɢɨɧɧɵɟ ɤɨɬɥɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɱɟɥɨɜɟɤɚ ɝɨɪɚɡɞɨ ɜɵɫɲɭɸ, ɱɟɦ Ɍɗɇ- ɤɨɬɥɵ, ɩɨɬɨɦɭ ɱɬɨ ɫɚɦ Ɍɗɇ ɦɨɠɟɬ ɩɟɪɟ-

ɝɨɪɚɬɶ ɞɜɨɹɤɨ: ɚ) ɫ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɟɣ ɤɨɪɩɭɫɚ; ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɡɨɝɪɟɬɵɣ ɧɢɯɪɨɦ 

ɨɬ ɩɨɩɚɞɚɧɢɹ ɧɚ ɧɟɝɨ ɜɨɞɵ ɪɚɫɫɵɩɚɟɬɫɹ – ɨɩɚɫɧɨɫɬɢ ɩɨɩɚɞɚɧɢɹ ɱɟɥɨɜɟɤɚ ɩɨɞ 

ɧɚɩɪɹɠɟɧɢɟ ɧɟɬ; ɛ) ɛɟɡ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɤɨɪɩɭɫɚ; ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɡɨɝɪɟɬɵɣ ɧɢ-

ɯɪɨɦ ɦɨɠɟɬ ɩɪɢɥɢɩɧɭɬɶ ɤ ɤɨɪɩɭɫɭ Ɍɗɇ. ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɩɪɨɞɨɥɠɚɟɬ 

ɪɚɛɨɬɚɬɶ, ɢ ɱɟɪɟɡ ɜɨɞɭ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɪɩɭɫ ɤɨɬɥɚ ɨɤɚɡɵɜɚɟɬɫɹ ɩɨɞ ɧɚɩɪɹɠɟ-

ɧɢɟɦ.  
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ȼɵɛɟɪɟɦ ɢɧɞɭɤɰɢɨɧɧɵɣ ɧɚɝɪɟɜɚɬɟɥɶ ȼɂɇ -7 (7ɤȼɬ, 380 ȼ) [14]. Ɉɫɧɨɜ-

ɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɝɪɟɜɚɬɟɥɹ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4, ɤɨɦɩɨɧɨɜɨɱɧɵɣ ɱɟɪɬɟɠ – 

ɧɚ ɪɢɫ. 13. 

Ɍɚɛɥɢɰɚ 4 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȼɂɇ -7 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ 7 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 380 
Ɍɨɤ, Ⱥ 18 
Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɋ ɞɨ +95 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ, Ɇɉɚ 

0,3 

Ⱦɢɚɦɟɬɪɨɜ ɩɚɬɪɭɛɤɨɜ, ɦɦ 25 
Ɋɚɡɦɟɪɵ, ɦɦ ȼ = 720, ɒ = 500, Ƚ = 300, ɋ = 300 

 

 

1 –ɩɚɬɪɭɛɨɤ ɜɵɯɨɞɧɨɣ; 2 – ɩɚɬɪɭɛɨɤ ɜɯɨɞɧɨɣ; 3 – ɬɪɭɛɤɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ; 

4 – ɢɧɞɭɤɰɢɨɧɧɵɟ ɧɚɝɪɟɜɚɬɟɥɢ; 5 – ɪɚɦɚ; 6 – ɛɨɥɬ ɡɚɡɟɦɥɟɧɢɹ 

Ɋɢɫɭɧɨɤ 13 – Ʉɨɦɩɨɧɨɜɤɚ ɤɨɬɥɚ ȼɂɇ -7 

Ʉɨɬɟɥ ɨɫɧɚɳɟɧ: 

– ɞɚɬɱɢɤɨɦ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ; 

– ɝɪɭɩɩɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, ɦɚɧɨɦɟɬɪ, ɜɨɡɞɭɯɨ-

ɨɬɜɨɞɱɢɤ); 

– ɤɪɚɧɚɦɢ ɲɚɪɨɜɵɦɢ; 

– ɮɢɥɶɬɪɨɦ ɫɟɬɱɚɬɵɦ; 

– ɞɚɬɱɢɤɨɦ ɩɨɬɨɤɚ. 
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2.1.3 Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ 

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɨɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 

ɨɬɨɩɥɟɧɢɹ.  

Ɉɛɳɚɹ ɞɥɢɧɚ ɬɪɭɛ ɫɨɫɬɚɜɥɹɟɬ (ɫ ɪɟɡɟɪɜɨɦ) 80 ɦ. ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 

ɬɪɭɛɵ 16,6 ɦɦ. Ɉɛɴɟɦ ɜɨɞɵ ɜ ɬɪɭɛɚɯ: 

V1 = 803,140,0162/4 = 0,0173ɦ3 = 17,3 ɥ. 

Ɉɛɴɟɦ ɜɨɞɵ ɜ ɬɪɟɯ ɫɟɤɰɢɹɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɪɢ ɜɵɫɨɬɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 720 

ɦɦ ɢ ɞɢɚɦɟɬɪɟ ɫɟɤɰɢɢ 150 ɦɦ: 

V2 = 0,723,140,152/4 = 0,0382ɦ3 = 38,2 ɥ. 

Ɉɛɴɟɦ ɜɨɞɵ ɜ ɪɚɞɢɚɬɨɪɚɯ ɨɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɢɡ ɨɛɴɟɦɚ ɫɟɤɰɢɢ (0,2 ɥ) 

ɢ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɟɤɰɢɣ (70 ɲɬɭɤ): 

V3 = 700,2= 14 ɥ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɢɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ: 

V = V1 + V2 + V3 = 17,3 +38,2 +14 = 69,5 ɥ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ ɨɩɪɟɞɟɥɢɦ ɤɚɤ 20% ɨɬ ɨɛɳɟ-

ɝɨ ɨɛɴɟɦɚ ɜɨɞɵ: 

Vɪɛ = 0,269,5 = 13,9 ɥ. 

ȼɵɛɢɪɚɟɦ ɦɟɦɛɪɚɧɧɵɣ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ Jeelex 14ɥ, ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɞɚɜɥɟɧɢɟ 3ɛɚɪ [20].  

 

Ɋɢɫɭɧɨɤ 14 – Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ Jeelex 14ɥ 

2.1.4 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ (ɩ. 2.1.1) ɩɨɥɭɱɟɧɵ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɞɜɭɯ ɩɚɪɚɥ-

ɥɟɥɶɧɵɯ ɜɟɬɤɚɯ ɨɬɨɩɥɟɧɢɹ 49,7 ɤɉɚ ɢ 13,3 ɤɉɚ. Ɋɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɨɫɬɚɜɢɥ 

ɨɤɨɥɨ 0,04 ɥ/ɫɟɤ ɜ ɤɚɠɞɨɣ ɜɟɬɤɢ. ɉɪɢ ɛɚɥɚɧɫɢɪɨɜɤɟ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ 
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ɧɚ ɜɯɨɞɟ ɜɬɨɪɨɣ ɜɟɬɤɢ, ɢɦɟɸɳɟɣ ɢɡɧɚɱɚɥɶɧɨ ɦɟɧɶɲɢɟ ɩɨɬɟɪɢ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 

ɜ ɧɟɣ ɜɨɡɪɚɫɬɭɬ ɡɧɚɱɟɧɢɹ ɩɨɬɟɪɶ ɜ ɩɟɪɜɨɣ ɜɟɬɤɟ (ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɢ ɷɬɨɦ ɪɚɜɟɧ-

ɫɬɜɨ ɪɚɫɯɨɞɨɜ). ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɩɨ ɞɜɭɦ ɜɟɬɤɚɦ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 0,08 ɥ/ɫɟɤ.  

ȼɵɛɟɪɟɦ ɧɚɫɨɫ Grundfoss UPS 25-60 [29], ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɨ-

ɪɨɝɨ ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɠɟɥɚɟɦɭɸ ɬɨɱɤɭ (ɧɚ ɜɬɨɪɨɣ ɫɤɨɪɨɫɬɢ), ɪɢɫ. 

15. 

 

Ɋɢɫɭɧɨɤ 15 – ɇɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Grundfoss UPS 25-60 

 

Ɋɢɫɭɧɨɤ 16 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ Grundfoss UPS 25-60 

Ɍɚɛɥɢɰɚ 5 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ 10 Ȼɚɪ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ +2…+100ɋ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɢ ɬɨɤ 
 ɧɚ ɫɤɨɪɨɫɬɢ 1 
 ɧɚ ɫɤɨɪɨɫɬɢ 2 
 ɧɚ ɫɤɨɪɨɫɬɢ 3 

 
50 ȼɬ, 0,21 Ⱥ 
55 ȼɬ, 0,25 Ⱥ 
60 ȼɬ, 0,28 Ⱥ 
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ɇɚɫɨɫ ɢɦɟɟɬ ɬɪɢ ɫɤɨɪɨɫɬɢ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬ-

ɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɟɪɟɤɥɸɱɚɬɟɥɹ. ɋɯɟɦɚ ɤɨɦɦɭɬɚɰɢɢ ɨɛɦɨɬɨɤ ɞɜɢɝɚ-

ɬɟɥɹ ɧɚɫɨɫɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 17.  

 

Ɋɢɫɭɧɨɤ 17 – ɋɯɟɦɚ ɤɨɦɦɭɬɚɰɢɢ ɨɛɦɨɬɨɤ ɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ 

ɫɤɨɪɨɫɬɟɣ 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɢɫɤɥɸɱɢɬɶ ɪɭɱɧɨɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɢɡ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɜɵɜɟɫɬɢ ɩɪɨɜɨɞɚ ɜɧɭɬɪɟɧɧɟɣ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɢ ɧɚ ɜɧɟɲɧɸɸ ɤɥɟɦɦɧɭɸ ɤɨɥɨɞ-

ɤɭ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɟɪɟɤɥɸɱɟɧɢɟ ɫɤɨɪɨɫɬɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.  

2.1.5 ɉɨɞɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɩɢɬɤɢ 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɩɢɬɤɢ ɤɨɬɥɚ ɜɵɛɟɪɟɦ ɤɥɚɩɚɧ ɩɨɞɩɢɬɨɱɧɵɣ 

ALIMAT ɇȼ 1/2" Ɍɢɩ ALMD ɫ ɦɚɧɨɦɟɬɪɨɦ 50ɦɦ WATTS [15]. Ʉɪɨɦɟ ɬɨɝɨ ɜ 

ɩɨɞɫɢɫɬɟɦɭ ɜɯɨɞɹɬ ɲɚɪɨɜɵɟ ɤɪɚɧɵ ɞɢɚɦɟɬɪɨɦ 0,5 ɢ ɛɚɣɩɚɫɧɚɹ ɥɢɧɢɹ, ɭɫɤɨɪɹ-

ɸɳɚɹ ɩɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ (ɪɢɫ. 18) . 
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Ɋɢɫɭɧɨɤ 18 – ɉɨɞɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɩɢɬɤɢ 

2.2 Ɉɛɨɪɭɞɨɜɚɧɢɟ  ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

2.2.1 Ɉɛɳɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ 

Ɉɛɳɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɭɩɪɨɳɟɧɧɨ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 19. 

 

Ɋɢɫɭɧɨɤ 19 – ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɇɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɵ: 

1, 13 – ɤɪɚɧɵ ɞɥɹ ɫɥɢɜɚ; 

2, 10 – ɝɢɛɤɢɟ ɲɥɚɧɝɢ; 

3 – ɫɬɪɚɯɨɜɨɱɧɵɣ ɬɪɨɫ; 

4 – ɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ;  

5 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 
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6 – ɩɟɧɚɥ; 

7 – ɤɚɛɟɥɶ ɧɚɫɨɫɚ; 

8 – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ; 

9 – ɪɟɥɟ ɞɚɜɥɟɧɢɹ; 

11 – ɤɪɚɧ ɧɚ ɥɢɧɢɢ ɩɨɬɪɟɛɥɟɧɢɹ; 

12 – ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɥɚ ɤɟɫɫɨɧɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɭɧɬɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5 

ɦɟɬɪɨɜ (ɧɢɠɟ ɬɨɱɤɢ ɩɪɨɦɟɪɡɚɧɢɹ). Ʉɟɫɫɨɧ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 3 

ɦɟɬɪɨɜ ɨɬ ɡɚɩɚɞɧɨɣ ɫɬɟɧɵ ɞɨɦɚ (ɩɨɦɟɳɟɧɢɟ ɤɭɯɧɹ). ȼ ɤɨɥɨɞɰɟ ɩɨɞ ɤɭɯɧɟɣ ɧɚ 

ɝɥɭɛɢɧɟ ɨɤɨɥɨ 5 ɦɟɬɪɨɜ ɪɚɡɦɟɳɚɟɬɫɹ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɚɩ-

ɩɚɪɚɬɭɪɚ. 

2.2.2 ɉɨɝɪɭɠɧɨɣ ɧɚɫɨɫ 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɩɪɢ ɜɵɛɨɪɟ ɧɚɫɨɫɚ ɹɜɥɹɸɬɫɹ ɪɚɫɯɨɞ ɜɨɞɵ, ɨɩɪɟɞɟ-

ɥɟɧɧɵɣ ɜ ɩ. 1.2.2 ɢ ɪɚɜɧɵɣ 45 ɥ/ɦɢɧ, ɢ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɢɦ 

ɩɪɢɛɚɜɢɜ ɤ ɝɥɭɛɢɧɵ ɫɤɜɚɠɢɧɵ  ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ (10 ɦ). ɉɨɥɭɱɢɦ 

ɝɥɭɛɢɧɭ ɩɨɞɴɟɦɚ 40 ɦ.  

ȼɵɛɟɪɟɦ ɫɤɜɚɠɢɧɧɵɣ ɧɚɫɨɫ SQ 3-40 Grundfos [2]. ɉɪɟɢɦɭɳɟɫɬɜɚ ɷɬɨɝɨ 

ɬɢɩɚ ɧɚɫɨɫɨɜ:  

– ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɢ ɜɟɫ (ɭɞɨɛɫɬɜɨ ɦɨɧɬɚɠɚ, ɷɤɨɧɨɦɢɹ ɧɚ ɛɭɪɟɧɢɢ ɢ 

ɨɛɭɫɬɪɨɣɫɬɜɟ ɫɤɜɚɠɢɧ);  

– ɜɫɬɪɨɟɧɧɵɣ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ (ɧɚɞɟɠɧɚɹ ɪɚɛɨɬɚ ɧɚɫɨɫɚ ɜ ɥɸɛɨɦ ɩɨɥɨ-

ɠɟɧɢɢ); ɩɥɚɜɚɸɳɢɟ ɪɚɛɨɱɢɟ ɤɨɥɟɫɚ (ɧɚɫɨɫ ɭɫɬɨɣɱɢɜ ɤ ɧɟɛɨɥɶɲɨɦɭ ɫɨɞɟɪɠɚɧɢɸ 

ɩɟɫɤɚ ɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɜɨɞɟ ɞɨ 50 ɝ/ɤɭɛ.ɦ);  

– ɤɟɪɚɦɢɱɟɫɤɢɟ ɩɨɞɲɢɩɧɢɤɢ;  

– ɞɟɬɚɥɢ ɧɚɫɨɫɚ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ (ɩɨɜɵɲɟɧɧɚɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɩɟɫɤɭ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɤɚɱɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ);  

– ɮɢɥɶɬɪ ɧɚ ɜɫɚɫɵɜɚɧɢɢ (ɡɚɳɢɬɚ ɨɬ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɨɞɟ ɤɪɭɩɧɵɯ ɩɨɫɬɨ-

ɪɨɧɧɢɯ ɜɤɥɸɱɟɧɢɣ);  
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– ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɧɚ ɩɨɫɬɨɹɧɧɵɯ ɦɚɝɧɢɬɚɯ (ɜɵɫɨɤɢɣ ɄɉȾ, ɧɢɡɤɨɟ ɩɨ-

ɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɜɵɲɟɧɧɵɣ ɩɭɫɤɨɜɨɣ ɦɨɦɟɧɬ, ɜɵɫɨɤɚɹ ɦɨɳɧɨɫɬɶ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɧɚɝɪɭɡɨɤ);  

– ɜɫɬɪɨɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ «ɫɭɯɨɝɨ» ɯɨɞɚ;  

– ɮɭɧɤɰɢɹ ɩɥɚɜɧɨɝɨ ɩɭɫɤɚ;  

– ɜɫɬɪɨɟɧɧɚɹ ɡɚɳɢɬɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ.  

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ SQ 3-40 Grundfos: 

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ: 4.4 ɤɭɛ. ɦ/ɱɚɫ; 

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 56 ɦ; 

– ɜɟɫ: 5.5 ɤɝ;  

– ɜɵɫɨɬɚ: 74.1 ɫɦ 

– ɜɢɞ ɧɚɫɨɫɚ: ɩɨɝɪɭɠɧɨɣ; 

– ɞɢɚɦɟɬɪ ɧɚɫɨɫɚ: 7.4 ɫɦ; 

– ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ: 3 ɤɭɛ. ɦ/ɱɚɫ; 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɟɫɤɚ: 50 ɝ/ɤɭɛ.ɦ; 

– ɧɨɦɢɧɚɥɶɧɵɣ ɧɚɩɨɪ: 42 ɦ; 

– ɤɥɚɫɫ ɡɚɳɢɬɵ ɧɚɫɨɫɚ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ: IP 68; 

– ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ: 1 ɯ 230 ȼ; 

– ɩɪɨɦɵɲɥɟɧɧɚɹ ɱɚɫɬɨɬɚ: 50 Ƚɰ; 

– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ: 5.2 Ⱥ; 

– ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ: 0.7 ɤȼɬ; 

– ɩɨɞɜɨɞɢɦɚɹ ɦɨɳɧɨɫɬɶ: 1.02 ɤȼɬ; 

– ɱɢɫɥɨ ɫɬɭɩɟɧɟɣ: 3; 

– ɞɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ: ɞɨ 35°ɋ. 

2.2.3 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ 

ɋɨɝɥɚɫɧɨ ɪɭɤɨɜɨɞɫɬɜɭ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɨɜ SQ 3-40 Grundfos [2], ɪɟ-

ɤɨɦɟɧɞɭɟɦɚɹ ɟɦɤɨɫɬɶ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɞɥɹ ɧɚɫɨɫɚ SQ 3-4 ɫɨɫɬɚɜɥɹɟɬ 50 ɥ. 

ȼɵɛɟɪɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ  Jeelex 50 Ƚ (ɪɢɫ. 20), ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɤɨɬɨɪɨɝɨ: 

– ɜɟɫ: 8,1 ɤɝ; 
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– ɨɛɴɟɦ: 50 ɥ;  

– ɤɨɦɩɨɧɨɜɤɚ: ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ; 

– ɦɚɬɟɪɢɚɥ ɦɟɦɛɪɚɧɵ: ɛɭɬɢɥɤɚɭɱɭɤ; 

– ɦɚɬɟɪɢɚɥ ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ: ɨɰɢɧɤɨɜɚɧɧɚɹ ɫɬɚɥɶ. 

 

Ɋɢɫɭɧɨɤ 20 – Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ Jeelex 15Ƚ 

2.3 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

Ⱦɥɹ ɩɨɞɨɝɪɟɜɚ ɜɨɞɵ (ɢ ɱɚɫɬɢɱɧɨ ɞɥɹ ɧɭɠɞ ɨɬɨɩɥɟɧɢɹ) ɛɭɞɟɬ ɢɫɩɨɥɶɡɨ-

ɜɚɬɶɫɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ ɛɚɡɟ ɫɨɥɧɟɱɧɵɯ ɜɚɤɭ-

ɭɦɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɨɬ SOLTEK-DV ɫɟɪɢɢ TZ(ES) [27]. ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ ɜɯɨ-

ɞɹɬ:  

ɚ) ɫɨɥɧɟɱɧɵɣ ɜɚɤɭɭɦɧɵɣ ɤɨɥɥɟɤɬɨɪ; 

ɛ) ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ (ɛɨɣɥɟɪ-ɧɚɤɨɩɢɬɟɥɶ); 

ɜ) ɫɨɥɧɟɱɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 

ɝ) ɦɟɦɛɪɚɧɧɵɣ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ; 

ɞ) ɤɨɧɬɪɨɥɥɟɪ.  

ɋɨɥɧɟɱɧɵɣ ɜɚɤɭɭɦɧɵɣ ɤɨɥɥɟɤɬɨɪ (ɪɢɫ. 21) ɫ ɜɚɤɭɭɦɧɵɦɢ ɬɪɭɛɤɚɦɢ ɩɨ 

ɫɜɨɟɦɭ ɭɫɬɪɨɣɫɬɜɭ ɢ ɞɟɣɫɬɜɢɸ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ, 

ɧɟɡɚɜɢɫɢɦɵɣ ɨɬ ɡɞɚɧɢɹ ɢɥɢ ɫɨɨɪɭɠɟɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ. ɇɚ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɋȼɄ ɧɚɯɨɞɹɬɫɹ ɫɬɟɤɥɹɧɧɵɟ ɜɚɤɭɭɦɧɵɟ ɬɪɭɛɤɢ, ɜ ɤɨɬɨɪɵɯ ɢɦɟɟɬɫɹ 

ɩɨɥɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ȼɧɭɬɪɢ ɪɚɫɩɨɥɨɠɟɧɵ ɬɟɩɥɨɩɨɝɥɨɳɚɸɳɢɟ ɦɟɞɧɵɟ ɬɪɭɛɤɢ ɫ 

ɦɟɞɧɵɦ ɧɚɤɨɧɟɱɧɢɤɨɦ, ɤɨɬɨɪɵɣ ɩɨɤɪɵɬ ɚɥɸɦɢɧɢɟɜɵɦ ɫɩɥɚɜɨɦ. ȼɫɟ ɬɪɭɛɤɢ 

ɫɜɨɢɦɢ ɧɚɤɨɧɟɱɧɢɤɚɦɢ ɩɨɦɟɳɟɧɵ ɜ ɬɟɩɥɨɩɪɢɟɦɧɢɤ ɤɨɥɥɟɤɬɨɪɚ, ɢɡɝɨɬɨɜ-

ɥɟɧɧɨɝɨ ɢɡ ɥɚɬɭɧɢ ɫ ɦɟɞɧɵɦɢ ɜɫɬɚɜɤɚɦɢ, ɬɟɩɥɨɩɪɢɟɦɧɢɤ ɩɨɤɪɵɬ ɩɟɧɨɩɨɥɢɭɪɟ-

ɬɚɧɨɜɨɣ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ ɢ ɩɨɦɟɳɟɧ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɪɩɭɫ. 



35 
 

 

Ɋɢɫɭɧɨɤ 21 – ɋɨɥɧɟɱɧɵɣ ɜɚɤɭɭɦɧɵɣ ɤɨɥɥɟɤɬɨɪ 

Ʉɨɪɩɭɫ ɋȼɄ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɨɝɨ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ, 

ɫɬɨɣɤɨɝɨ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɫɨɥɧɟɱɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɩɟɪɟ-

ɦɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɝɪɭɡɨɤ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɤɪɵɬɢɟ ɜ 

ɜɚɤɭɭɦɧɵɯ ɬɪɭɛɤɚɯ ɩɨɝɥɨɳɚɸɳɟɟ ɫɨɥɧɟɱɧɭɸ ɷɧɟɪɝɢɸ ɫɟɥɟɤɬɢɜɧɨɟ ALN/SS-

ALN/Cu. Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɬɪɭɛɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ ɡɚɦɟɧɭ ɛɟɡ ɨɬɤɥɸɱɟ-

ɧɢɹ ɪɚɛɨɬɵ ɤɨɥɥɟɤɬɨɪɚ ɢ ɞɟɦɨɧɬɚɠɚ ɋȼɄ. Ɍɟɩɥɨɧɨɫɢɬɟɥɶ, ɩɪɨɯɨɞɹɳɢɣ ɩɨ ɤɚ-

ɧɚɥɚɦ ɬɟɩɥɨɩɨɝɥɨɳɚɸɳɟɝɨ ɩɪɢɟɦɧɢɤɚ, ɧɚɝɪɟɜɚɟɬɫɹ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɟɣ, ɚ ɡɚ-

ɬɟɦ ɩɨɞɚɟɬɫɹ. ɋɨɥɧɟɱɧɵɟ ɜɚɤɭɭɦɧɵɟ ɤɨɥɥɟɤɬɨɪɵ ɧɟ ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɩɪɹɦɨɟ ɜɨ-

ɞɨɧɚɝɪɟɜɚɧɢɟ.  

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɤɨɥɥɟɤɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 5. ɋɨɥɧɟɱɧɵɣ 

ɜɚɤɭɭɦɧɵɣ ɤɨɥɥɟɤɬɨɪ ɩɥɚɧɢɪɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɤɪɵɲɟ ɞɨɦɚ. 

Ɍɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ (ɛɨɣɥɟɪ-ɧɚɤɨɩɢɬɟɥɶ) ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɜɵɩɨɥɧɟɧ 

ɜ ɜɢɞɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɛɨɣɥɟɪɚ-ɧɚɤɨɩɢɬɟɥɹ. ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɢ ɫɨ-

ɯɪɚɧɟɧɢɹ ɬɟɩɥɚ, ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɟ ɜɧɭɬɪɟɧɧɢɟ ɬɟɩɥɨɨɛɦɟɧɧɵɟ ɫɩɢɪɚɥɢ. 

ɇɚɫɨɫɧɵɣ ɛɥɨɤ ɫ ɪɟɝɭɥɹɬɨɪɨɦ ɞɚɜɥɟɧɢɹ, ɧɚɫɨɫ, ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶ 1, 2 ɢɥɢ 3 

ɤȼɬ, ɜɟɧɬɢɥɢ, ɤɪɚɧ ɪɟɝɭɥɢɪɨɜɤɢ ɧɚɥɢɜɚ ɜɨɞɵ, ɫɨɟɞɢɧɢɬɟɥɢ, ɦɚɧɨɦɟɬɪ, ɜɟɧɬɢɥɶ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ 6 ɚɬɦ., ɧɚɛɨɪ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤ ɨɬɨɩɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɟ. 
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Ɍɚɛɥɢɰɚ 5 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȼɄ 

 

ɉɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ ɢ ɨɬɨɩɥɟɧɢɢ, ɫɨɥɧɟɱɧɚɹ 

ɷɧɟɪɝɢɹ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɧɚɝɪɟɜɚ ɝɥɚɜɧɨɝɨ ɤɨɬɥɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɚɜɬɨɦɚɬɢɤɚ ɩɟɪɟɤɥɸ-

ɱɚɟɬ ɩɨɞɚɱɭ ɬɟɩɥɚ ɧɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɤɨɧɬɭɪ.  

 

        

Ɋɢɫɭɧɨɤ 22 – Ɍɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ȼ ɫɨɫɬɚɜ ɫɨɥɧɟɱɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɯɨɞɹɬ: 

ɚ) ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɩɨ ɞɚɜɥɟɧɢɸ ɢ ɬɟɦɩɟɪɚɬɭɪɟ; 



37 
 

ɛ)  ɤɥɚɩɚɧ ɡɚɩɨɥɧɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɪɟɝɭɥɹɬɨɪ ɩɨɬɨɤɚ; 

ɜ) ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɫɨɫ WILO RS-15/6; 

ɝ) ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. 

 

Ɋɢɫɭɧɨɤ 23 – ɋɨɥɧɟɱɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ȼɧɟɲɧɢɣ ɜɢɞ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɦɛɪɚɧɧɨɝɨ ɪɚɫɲɢɪɢɬɟɥɶ-

ɧɨɝɨ ɛɚɤɚ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 24. 

 

 

Ɋɢɫɭɧɨɤ 24 – Ɇɟɦɛɪɚɧɧɵɣ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʉɨɧɬɪɨɥɥɟɪ ɪɟɲɚɟɬ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

ɚ) ɫɥɟɞɢɬ ɡɚ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɫɢɫɬɟɦɟ ɢ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɞɚɬɱɢɤɨɜ; 

ɛ) ɭɩɪɚɜɥɹɟɬ ɰɢɪɤɭɥɹɰɢɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ ɩɨ ɪɚɡɧɢɰɟ ɬɟɦɩɟɪɚ-

ɬɭɪ; 

ɜ) ɭɩɪɚɜɥɹɟɬ ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ ɢ ɨɬɨɩɥɟɧɢɹ; 
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ɝ)  ɭɩɪɚɜɥɹɟɬ ɩɨɞɤɥɸɱɟɧɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟ-

ɦɟɧɬɚ ɢ ɜɧɟɲɧɢɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɤɨɬɥɨɦ; 

ɞ) ɭɩɪɚɜɥɹɟɬ ɡɚɳɢɬɨɣ ɫɢɫɬɟɦɵ ɨɬ ɩɟɪɟɝɪɟɜɚ; 

ɟ) ɭɩɪɚɜɥɹɟɬ ɡɚɳɢɬɨɣ ɫɢɫɬɟɦɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ; 

ɠ) ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɫɬɟɪɢɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ. 

ȼɧɟɲɧɢɣ ɜɢɞ ɤɨɧɬɪɨɥɥɟɪɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 25. Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 6.  

 

Ɋɢɫɭɧɨɤ 25 – Ʉɨɧɬɪɨɥɥɟɪ ɫɢɫɬɟɦɵ 

Ɍɚɛɥɢɰɚ 6 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ 

Ɋɚɡɦɟɪ ɤɨɧɬɪɨɥɥɟɪɚ, ɦɦ 120x165x45 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɪɚɛɨɬɵ ɤɨɧɬɪɨɥɥɟɪɚ, °ɋ -20 – 50 

Ɍɢɩ ɡɚɳɢɬɵ ɤɨɧɬɪɨɥɥɟɪɚ IP40 

1 ɊɌ1000 ɞɚɬɱɢɤ ɤɨɥɥɟɤɬɨɪɚ -20°C-200°C(±1°C)(PVC ɤɚɛɟɥɶ) 

2 NTC 5K ɞɚɬɱɢɤ ɛɨɣɥɟɪɚ -20°ɋ-200°ɋ (±1°ɋ) (PVC ɤɚɛɟɥɶ) 

1 NTC 5K ɞɚɬɱɢɤ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɬɪɭɛɟ -20°ɋ-200°ɋ (±1°ɋ) (PVC ɤɚɛɟɥɶ) 

ɉɨɬɪɟɛɥɹɟɦɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɯɯɨɞɨɜɨɝɨ 
ɤɥɚɩɚɧɚ, V 

DC 12 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɬɪɟɯɯɨɞɨɜɨɝɨ ɤɥɚɩɚɧɚ, W <3 

ɉɨɬɪɟɛɥɹɟɦɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ, 
V 

Ⱥɋ110±10%   60Hz  
Ⱥɋ 220±10%   50Hz 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɤɨɧɬɪɨɥɥɟɪɚ, W <2(AC110V±10%   60Hz) 
<2(AC220V±10%   50Hz) 

ɉɨɬɪɟɛɥɹɟɦɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚɫɨɫɚ ɰɢɪ-
ɤɭɥɹɰɢɢ ɚɧɬɢɮɪɢɡɚ ɜ ɤɨɥɥɟɤɬɨɪɟ, V 

Ⱥɋ110±10%  60Hz  
Ⱥɋ 220+10%   50Hz 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ ɰɢɪɤɭɥɹɰɢɢ ɚɧɬɢɮɪɢɡɚ 
ɜ ɤɨɥɥɟɤɬɨɪɟ, W 

<250(AC110V±10%   60Hz)  
<250 (AC 220V±10%   50Hz) 

ɉɨɬɪɟɛɥɹɟɦɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɩɨɞɨɝɪɟɜɚ, V 

AC110±10%   60Hz 
 AC 220±10%   50Hz 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɩɨɞɨɝɪɟɜɚ, 
W 

<2000 (AC 110V±10%   60Hz)  
<2000 (AC 220V±10%   50Hz) 
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Ⱦɥɹ ɧɚɲɢɯ ɰɟɥɟɣ ɜɵɛɢɪɚɟɦ ɦɨɞɟɥɶ ɫɨɥɧɟɱɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ TZ58/1800-

30R1, ɬɟɩɥɨɚɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ ɫ Ɍɗɇ ɦɨɳɧɨɫɬɶɸ 3 ɤȼɬ ɢ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ 

ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɥ. 

2.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦ ɬɟɩɥɨ- ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɋɯɟɦɚ ɫɢɫɬɟɦ ɬɟɩɥɨ- ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 26. ɉɨɦɢɦɨ ɨɫ-

ɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɯɟɦɟ ɭɤɚɡɚɧɵ ɬɚɤɠɟ ɩɥɚɧɢɪɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɫɪɟɞ-

ɫɬɜɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ: ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢ ɷɥɟɤɬɪɨɦɚɝ-

ɧɢɬɧɵɟ ɤɥɚɩɚɧɵ. 

1

2

3

5

7

11

12

8

13

15
17

16
21

20

23

22

24

25 26 28

27

29

30

32

33

34

36

37

40
39

41

43

38

ɤ ɩɨɬɪɟɛɢɬɟɥяɦ 
ɜɨɞɵ

ɤ ɪɚɞɢɚɬɨɪɚɦ 
ɨɬɨɩɥɟɧɢя

14

4

6

9

18 19

10

31

35

42

44

 

Ɋɢɫɭɧɨɤ 26 – ɋɯɟɦɚ ɫɢɫɬɟɦ ɬɟɩɥɨ- ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ  

1 – ɫɨɥɧɟɱɧɵɣ ɤɨɥɥɟɤɬɨɪ; 

2 – ɤɪɚɧ ɫɥɢɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

3 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɫɥɢɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

4 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ; 

5 – ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ; 

6 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ; 

7 – ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ; 
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8 – ɡɚɩɨɪɧɵɣ ɤɪɚɧ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ; 

9 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ; 

10 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ; 

11 – ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɶ; 

12 – ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ (Ɍɗɇ); 

13 – ɝɪɭɩɩɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

14 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɫɥɢɜɚ ɜɨɞɵ; 

ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 

15 – ɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ; 

16 – ɤɪɚɧ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ; 

17 – ɚɜɬɨɦɚɬ ɭɩɪɚɜɥɟɧɢɹ (ɪɟɥɟ ɞɚɜɥɟɧɢɹ); 

18 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ; 

19 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ; 

20 – ɤɪɚɧ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚ ɩɨɞɨɝɪɟɜ; 

21 – ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ; 

22 – ɤɪɚɧ ɫɥɢɜɚ ɜɨɞɵ; 

23 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ; 

24, 26, 28 – ɡɚɩɨɪɧɵɟ ɤɪɚɧɵ; 

25 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 

27 – ɩɨɞɩɢɬɨɱɧɵɣ ɤɥɚɩɚɧ; 

ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: 

29, 30 – ɡɚɩɨɪɧɵɟ ɤɪɚɧɵ; 

31,32 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɥɚɩɚɧɵ; 

33 – ɢɧɞɭɤɰɢɨɧɧɵɣ ɤɨɬɟɥ; 

34 – ɝɪɭɩɩɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

35 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ; 

36 – ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ; 

37 – ɦɟɦɛɪɚɧɧɵɣ ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ; 

38 – ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ; 

39 – ɤɪɚɧ ɫɥɢɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 
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40 – ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ; 

41,43 – ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ; 

42, 44 – ɡɚɩɨɪɧɵɟ ɤɪɚɧɵ. 

2.5 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

2.5.1 Ⱦɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪ 

Ⱦɥɹ ɚɜɬɨɧɨɦɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜɵɛɟɪɟɦ ɞɢɡɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ 

Cummins C22D5 [10], ɪɢɫ. 27. 

 

Ɋɢɫɭɧɨɤ 27 – Ⱦɢɡɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ Cummins C22D5 

Ɍɚɛɥɢɰɚ 7 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɢɡɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ Cummins C22D5 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
Ⱦɜɢɝɚɬɟɥɶ / ɑɚɫɬɨɬɚ ɨɛ. Cummins / 1500 ɨɛ./ɦɢɧ. 
ɉɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ Power Command Control 

Ɇɨɳɧɨɫɬɶ ɩɨɫɬɨɹɧɧɚɹ 16.00 ɤȼɬ 
Ɇɨɳɧɨɫɬɶ ɩɨɫɬɨɹɧɧɚɹ 20.00 ɤȼȺ 
Ɇɨɳɧɨɫɬɶ ɪɟɡɟɪɜɧɚɹ 17.60 ɤȼɬ 
Ɇɨɳɧɨɫɬɶ ɪɟɡɟɪɜɧɚɹ 22 ɤȼȺ 
ɇɚɩɪɹɠɟɧɢɟ 380 ȼ 
ɑɚɫɬɨɬɚ 50 Ƚɰ 
Ɉɯɥɚɠɞɟɧɢɟ ɀɢɞɤɨɫɬɧɨɟ, ɪɚɞɢɚɬɨɪɧɨɟ ɨɯɥɚɠɞɟɧɢɟ 
Ɍɢɩ ɡɚɩɭɫɤɚ ɗɥɟɤɬɪɨɫɬɚɪɬɟɪ, ɜɨɡɦɨɠɟɧ ɚɜɬɨɡɚɩɭɫɤ 
Ƚɟɧɟɪɚɬɨɪ Stamford 

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ 144 ɥ 
Ɍɢɩ ɬɨɩɥɢɜɚ Ⱦɢɡɟɥɶ 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɪɢ ɧɚɝɪɭɡɤɟ 100% 4.9 ɥ/ɱ 

 

Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ Power Command (1301) [7] ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɢɤɪɨ-

ɩɪɨɰɟɫɫɨɪɧɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚ-

ɧɨɜɤɢ. ɍɩɪɚɜɥɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɚɥɢɱɢɟ ɩɪɨɫɬɨɝɨ ɨɩɟɪɚɬɨɪɫɤɨɝɨ ɢɧɬɟɪ-

ɮɟɣɫɚ ɫ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɰɢɮɪɨɜɭɸ ɪɟɝɭɥɢɪɨɜɤɭ ɧɚɩɪɹɠɟɧɢɹ, ɰɢɮɪɨ-

https://www.mototech.ru/info/engine/cummins/
https://www.mototech.ru/info/pult/PCC/
https://www.mototech.ru/info/alternator/stamford/
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ɜɭɸ ɧɚɫɬɪɨɣɤɭ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɡɚɩɭɫɤ ɢ ɨɫɬɚɧɨɜɤɭ ɞɜɢɝɚɬɟɥɹ, ɪɚ-

ɛɨɬɭ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɧɚɩɪɹɠɟɧɢɟɦ 12 ȼ/24 ȼ ɢ ɡɚɳɢɬɭ ɝɟɧɟɪɚɬɨɪ-

ɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ɉɛɴɟɞɢɧɟɧɢɟ ɜɫɟɯ ɷɬɢɯ ɮɭɧɤɰɢɣ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɣ ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɵɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɵɯ 

ɭɫɬɚɧɨɜɨɤ. 

ɉɢɬɚɧɢɟ ɞɥɹ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɟɬɫɹ ɨɬ ɩɭɫɤɨɜɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚ-

ɬɚɪɟɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ȼɥɨɤ ɪɚɫɫɱɢɬɚɧ ɧɚ ɪɚɛɨɬɭ ɨɬ ɧɚɩɪɹɠɟɧɢɹ 8 … 30 

ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɯ, 

ɬɚɤ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɮɭɧɤɰɢɣ, ɨɬɨɛɪɚɠɚɟɦɵɯ ɧɚ ɩɚɧɟɥɢ ɢɧɞɢɤɚɰɢɢ, 

ɬɚɤ ɱɬɨ ɫɩɟɰɢɚɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ, ɞɢɤɬɭɟɦɵɟ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɟɠɢɦɚ ɟɟ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ, ɧɟ ɬɪɟɛɭɸɬɫɹ. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ: 

– ɰɢɮɪɨɜɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɧɚɩɪɹɠɟɧɢɹ ɫ ɡɚɦɟɪɨɦ ɨɞɧɨɮɚɡɧɨɝɨ (ɥɢɧɟɣɧɨɝɨ) 

ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɫɯɟɦɟ ɞɜɭɯɩɨɥɭɩɟɪɢɨɞɧɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ; 

– ɰɢɮɪɨɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ (ɨɩɰɢɹ) ɞɥɹ ɨɛɟɫɩɟ-

ɱɟɧɢɹ ɢɡɨɯɪɨɧɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɱɚɫɬɨɬɵ; 

– ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɢɧɞɢɤɚɰɢɟɣ ɫɨɫɬɨɹɧɢɹ 

ɜɫɟɯ ɜɚɠɧɟɣɲɢɯ ɮɭɧɤɰɢɣ ɞɜɢɝɚɬɟɥɹ ɢ ɝɟɧɟɪɚɬɨɪɚ. ȼɨɡɦɨɠɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɧɚ 

ɢɡɦɟɪɟɧɢɟ ɨɞɧɨɮɚɡɧɨɝɨ ɢɥɢ ɬɪɟɯɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ;  

 – ɫɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ɞɜɢɝɚɬɟɥɹ ɫɨɫɬɨɢɬ ɢɡ ɭɩɪɚɜɥɹɸɳɢɯ ɰɟɩɟɣ ɪɟɥɟ ɡɚɩɭɫɤɚ, 

ɨɬɫɟɱɤɢ ɬɨɩɥɢɜɚ ɢ ɫɜɟɱɢ ɩɪɟɞɩɭɫɤɨɜɨɝɨ ɩɨɞɨɝɪɟɜɚ. ȼɵɤɥɸɱɟɧɢɟ ɡɚɩɭɫɤɚ ɞɨɫɬɢ-

ɝɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɤɨɣ ɝɟɧɟɪɚɬɨɪɚ ɡɚɪɹɞɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ;  

– ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ɉɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ 

ɫɨɫɬɨɹɧɢɟɦ ɜɫɟɯ ɜɚɠɧɟɣɲɢɯ ɮɭɧɤɰɢɣ ɞɜɢɝɚɬɟɥɹ ɢ ɝɟɧɟɪɚɬɨɪɚ; 

– ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ;  

– ɩɚɧɟɥɶ ɢɧɞɢɤɚɰɢɢ ɨɩɟɪɚɬɨɪɚ (ɪɢɫ. 28). Ɉɛɟɫɩɟɱɢɜɚɟɬ ɭɞɨɛɧɭɸ ɞɥɹ ɜɨɫ-

ɩɪɢɹɬɢɹ ɫɢɦɜɨɥɶɧɭɸ ɢɧɞɢɤɚɰɢɸ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɢ ɪɚɛɨɱɢɯ ɪɟɠɢɦɨɜ; 
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– ɧɚɫɬɪɚɢɜɚɟɦɵɟ ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ. ɇɚɥɢɱɢɟ ɞɜɭɯ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ ɢ 

ɞɜɭɯ ɜɵɯɨɞɨɜ, ɫɧɚɛɠɟɧɧɵɯ ɪɟɥɟ ɫ ɫɭɯɢɦɢ ɤɨɧɬɚɤɬɚɦɢ. 

 

 

Ɋɢɫɭɧɨɤ 28 – ɉɚɧɟɥɶ ɢɧɞɢɤɚɰɢɢ ɨɩɟɪɚɬɨɪɚ 

ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɚɧɟɥɢ 

ɢɧɞɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɤɚɤ ɥɨɤɚɥɶɧɨ, ɬɚɤ ɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ 

ɭɞɚɥɟɧɢɢ ɨɬ ɭɫɬɚɧɨɜɤɢ. ɗɤɪɚɧɧɵɟ ɫɨɨɛɳɟɧɢɹ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɫɨɫɬɨɹɬ ɢɡ ɩɪɢɧɹ-

ɬɵɯ ɜɨ ɜɫɟɦ ɦɢɪɟ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɬɪɟɛɭɸɬ ɩɟɪɟɜɨɞɚ. 

Ⱦɢɫɩɥɟɣ ɫɨɫɬɨɢɬ ɢɡ ɀɄ ɷɤɪɚɧɚ ɫ ɩɨɞɫɜɟɬɤɨɣ ɢ 6 ɫɜɟɬɨɞɢɨɞɧɵɯ ɢɧɞɢɤɚɬɨɪɨɜ, 

ɨɬɨɛɪɚɠɚɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɢɫɩɥɟɣ ɫɧɚɛɠɟɧ 6 ɫɟɧɫɨɪɧɵɦɢ ɦɟɦ-

ɛɪɚɧɧɵɦɢ ɤɧɨɩɤɚɦɢ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɨɩɟɪɚɬɨɪɨɦ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɭɩɪɚɜ-

ɥɹɸɳɢɦ ɦɟɧɸ ɢ ɜɵɩɨɥɧɟɧɢɹ ɪɟɝɭɥɢɪɨɜɨɤ. ɉɪɟɞɭɫɦɨɬɪɟɧ ɜɵɛɨɪ ɟɞɢɧɢɰ ɢɡɦɟ-

ɪɟɧɢɹ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɪɟɝɭɥɢɪɨɜɤɚ ɤɨɧɬɪɚɫɬɧɨɫɬɢ ɢ ɹɪɤɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ 

ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ. 

Ɏɭɧɤɰɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɪɟɠɢɦɨɜ Run/Off/Auto ɜɫɬɪɨɟɧɚ ɜ ɩɚɧɟɥɶ ɢɧɞɢ-

ɤɚɰɢɢ, ɩɨɷɬɨɦɭ ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɬɨɣ ɩɚɧɟɥɶɸ ɜɧɟɲɧɢɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɧɟ ɬɪɟɛɭɟɬ-

ɫɹ. ȼɫɟ ɞɚɧɧɵɟ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɫɢɫɬɟɦɨɣ ɦɨɠɧɨ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɧɚ ɷɤɪɚɧɟ, ɢɫ-

ɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɧɨɩɤɢ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬ ɬɟɤɭɳɢɟ ɚɤɬɢɜɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɚ 

ɬɚɤɠɟ ɯɪɚɧɹɳɢɟɫɹ ɜ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ ɪɚɧɟɟ ɫɥɭɱɢɜɲɢɟɫɹ ɧɟɢɫɩɪɚɜɧɨ-

ɫɬɢ. 
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2.5.2 Ⱥɜɬɨɦɚɬ ɜɜɨɞɚ ɪɟɡɟɪɜɚ 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɪɟɡɟɪɜɚ ɜɵɛɟɪɟɦ ɩɚɧɟɥɶ ɩɟɪɟɤɥɸɱɟɧɢɹ 

ɧɚɝɪɭɡɤɢ GTEC ɦɨɞɟɥɢ GT40063N52 (4 ɩɨɥɸɫɚ, 63Ⱥ, 380ȼ, 50Ƚɰ, ɤɨɪɩɭɫ IP32) 

[26]. 

ɉɚɧɟɥɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɫɟɪɢɢ GTEC ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɧɬɪɨɥɹ 

ɪɚɛɨɬɵ ɨɛɵɱɧɵɯ ɫɟɬɟɣ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɞɥɹ ɡɚɩɭɫɤɚ 

ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ,  ɩɪɢ 

ɪɚɛɨɬɟ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ, ɚ ɬɚɤɠɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɹɯ. ɉɚɧɟɥɢ ɩɟ-

ɪɟɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ɫɟɪɢɢ GTEC ɪɚɫɫɱɢɬɚɧɵ ɧɚ ɧɟɩɪɟɪɵɜɧɭɸ ɪɚɛɨɬɭ ɜ ɩɪɟɞɟ-

ɥɚɯ ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɩɚɫɩɨɪɬɧɨɣ ɬɚɛɥɢɱɤɟ.  

ɋɢɥɨɜɵɟ ɤɨɧɬɚɤɬɵ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɩɥɚɜɚ ɧɚ ɨɫɧɨɜɟ ɫɟɪɟɛ-

ɪɚ ɢ ɢɦɟɸɬ ɜɵɫɨɤɨɩɪɨɱɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɩɨɫɨɛɧɭɸ ɜɵɞɟɪɠɢɜɚɬɶ ɬɵɫɹɱɢ 

ɰɢɤɥɨɜ ɩɟɪɟɤɥɸɱɟɧɢɣ ɛɟɡ ɩɨɞɝɨɪɚɧɢɹ, ɷɥɟɤɬɪɨɤɨɪɪɨɡɢɢ ɢ ɨɩɥɚɜɥɟɧɢɹ. Ʉɨɧɬɚɤ-

ɬɵ ɷɬɢɯ ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɧɟ ɬɪɟɛɭɸɬ ɬɟɤɭɳɟɝɨ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɹ 

ɩɨɥɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɨɦɢɧɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 

ɉɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ, ɫɧɚɛɠɟɧɧɵɦɢ ɫɜɟɬɨɞɢɨɞɚɦɢ ɞɥɹ 

ɢɧɞɢɤɚɰɢɢ ɪɚɛɨɱɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɤɧɨɩɤɚɦɢ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, 

ɧɚɞɟɠɟɧ ɢ ɩɨɧɹɬɟɧ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɪɚɛɨ-

ɱɢɯ ɪɟɠɢɦɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɦɟɫɬɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɟ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɵɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 

    

Ɋɢɫɭɧɨɤ 29 – ɒɤɚɮ GTEC ɢ ɩɚɧɟɥɶ ɢɧɞɢɤɚɰɢɢ  

Ɏɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ: 
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ɚ) ɤɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɫɟɯ ɮɚɡɚɯ ɨɛɵɱɧɨɣ ɷɥɟɤɬɪɨɫɟɬɢ ɢ ɧɚ ɨɞɧɨɣ 

ɮɚɡɟ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. ɉɨɪɨɝ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɨɛɵɱɧɨɣ ɷɥɟɤɬɪɨɫɟɬɢ: 

ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 90 – 95%, ɭɪɨɜɟɧɶ ɫɩɚɞɚ: ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 70 – 

90 % ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; ɩɨɪɨɝ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɣ 

ɭɫɬɚɧɨɜɤɢ: 90%, ɭɪɨɜɟɧɶ ɫɩɚɞɚ: 75% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

ɛ) ɤɨɧɬɪɨɥɶ ɱɚɫɬɨɬɵ. ɉɨɪɨɝ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

90% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ; ɭɪɨɜɟɧɶ ɫɩɚɞɚ: 85% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ; 

ɜ) ɪɚɛɨɱɢɟ ɪɟɠɢɦɵ. ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɪɟɠɢɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ ɪɚɡɨɦɤɧɭ-

ɬɵɦɢ ɤɨɧɬɚɤɬɚɦɢ (ɪɟɝɭɥɢɪɨɜɤɚ ɜ ɩɪɟɞɟɥɚɯ 0 – 10 ɫɟɤɭɧɞ); ɪɟɠɢɦ ɩɟɪɟɤɥɸɱɟɧɢɹ 

ɫ ɪɚɡɨɦɤɧɭɬɵɦɢ ɤɨɧɬɚɤɬɚɦɢ ɫ ɤɨɧɬɪɨɥɟɦ ɮɚɡ ɢ ɡɚɞɟɪɠɤɨɣ ɜɤɥɸɱɟɧɢɹ ɞɭɛɥɢɪɭ-

ɸɳɟɝɨ ɢɫɬɨɱɧɢɤɚ; ɪɟɠɢɦ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɠɢɦ ɩɪɨɜɟɪɤɢ; 

ɝ) ɩɪɨɜɟɪɤɚ ɮɚɡ. ȼɨɡɦɨɠɧɚ ɧɚɫɬɪɨɣɤɚ ɧɚɱɚɥɚ ɩɪɨɰɟɫɫɚ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚ 

ɦɨɦɟɧɬ ɫɨɜɩɚɞɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɩɨ ɮɚɡɟ, ɜɤɥɸɱɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɢɪɨɜɚ-

ɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɪɟɠɢɦɚ, ɟɫɥɢ ɢɫɬɨɱɧɢɤɢ ɧɟ ɫɨɜɩɚɞɚɸɬ ɩɨ ɮɚɡɟ, ɤɨɝɞɚ ɜ ɩɪɟɞɟɥɚɯ 

120 ɫɟɤɭɧɞ ɫɢɫɬɟɦɚ ɩɨɜɬɨɪɢɬ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɩɟɪɟɤɥɸɱɟɧɢɹ; 

ɞ) ɬɚɣɦɟɪ ɬɟɫɬɢɪɨɜɚɧɢɹ. ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɫɧɚɛɠɟɧ ɜɫɬɪɨɟɧɧɵɦ ɦɟɯɚɧɢɡ-

ɦɨɦ ɩɪɨɜɟɪɤɢ ɞɜɢɝɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɧɚɫɬɪɨɟɧ ɧɚ ɪɚɛɨɬɭ ɜ 7, 14, 21 

ɢɥɢ 28-ɞɧɟɜɧɨɦ ɰɢɤɥɟ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɟɪɢɨɞɨɦ ɩɪɨɜɟɪɤɢ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 20 

ɦɢɧɭɬ. ȼɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɰɢɢ ɜɪɟɦɟɧɢ ɭɫɬɚɧɨɜɤɢ ɬɚɣɦɟɪɚ ɜ ɩɪɟɞɟɥɚɯ 12 ɱɚ-

ɫɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɞɨɛɫɬɜɨ ɧɚɫɬɪɨɣɤɢ ɜɪɟɦɟɧɢ ɩɪɨɜɟɪɤɢ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɬɨɱɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɬɚɣɦɟɪɚ ɜ ɦɨɦɟɧɬ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɝɟɧɟɪɚ-

ɬɨɪɚ. ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɢɫɩɵɬɚɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɫ 

ɧɚɝɪɭɡɤɨɣ ɢɥɢ ɛɟɡ ɧɟɟ; 

ɟ) ɭɫɬɚɧɨɜɤɚ ɡɚɞɟɪɠɟɤ ɩɨ ɜɪɟɦɟɧɢ ɩɪɢ ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ.  ɉɪɟɞɨɬɜɪɚɳɚɟɬ 

ɨɲɢɛɨɱɧɵɣ ɡɚɩɭɫɤ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɫɥɭɱɚɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɩɚɞɟɧɢɹ 

ɢɥɢ ɩɨɬɟɪɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɨɫɟɬɢ. Ɋɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ: 0 - 10 ɫɟɤɭɧɞ; 

ɢɫɯɨɞɧɚɹ ɧɚɫɬɪɨɣɤɚ: 3 ɫɟɤɭɧɞɵ; 

ɠ) ɩɟɪɟɯɨɞ ɨɬ ɨɛɵɱɧɨɝɨ ɤ ɚɜɚɪɢɣɧɨɦɭ ɪɟɠɢɦɭ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ.  ɉɨɡɜɨ-

ɥɹɟɬ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨ ɟɟ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 

ɧɚɝɪɭɡɤɟ. ɉɪɟɞɨɬɜɪɚɳɚɟɬ ɩɟɪɟɤɥɸɱɟɧɢɟ, ɟɫɥɢ ɩɨɬɟɪɹ ɢɥɢ ɫɩɚɞ ɧɚɩɪɹɠɟɧɢɹ ɜ 
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ɷɥɟɤɬɪɨɫɟɬɢ ɧɨɫɢɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɷɬɚɩɧɭɸ ɩɟ-

ɪɟɞɚɱɭ ɧɚɝɪɭɡɤɢ ɜ ɫɢɫɬɟɦɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɧɟɫɤɨɥɶɤɢɦɢ ɫɢɥɨɜɵɦɢ ɩɟɪɟɤɥɸ-

ɱɚɬɟɥɹɦɢ. Ɋɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0 – 300 ɫɟɤɭɧɞ, ɢɫɯɨɞɧɚɹ ɧɚɫɬɪɨɣɤɚ: 5 ɫɟ-

ɤɭɧɞ; 

ɡ) ɜɨɡɜɪɚɬ ɨɬ ɚɜɚɪɢɣɧɨɝɨ ɤ ɧɨɪɦɚɥɶɧɨɦɭ ɪɟɠɢɦɭ ɷɧɟɪɝɨɫɧɚɛɠɟ-

ɧɢɹ. ɉɨɡɜɨɥɹɟɬ ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɫɟɬɢ ɞɨ ɩɟɪɟɞɚɱɢ ɧɚɝɪɭɡɤɢ. 

ɉɪɟɞɨɬɜɪɚɳɚɟɬ ɢɡɥɢɲɧɢɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɢ ɦɝɧɨɜɟɧɧɵɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹɯ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɨɫɟɬɢ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɷɬɚɩɧɭɸ ɩɟɪɟɞɚɱɭ ɧɚɝɪɭɡɤɢ ɜ 

ɫɢɫɬɟɦɚɯ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɧɟɫɤɨɥɶɤɢɦɢ ɫɢɥɨɜɵɦɢ ɩɟɪɟɤɥɸɱɚɬɟɥɹɦɢ. Ɋɟɝɭɥɢɪɭ-

ɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0 – 30 ɦɢɧɭɬ, ɢɫɯɨɞɧɚɹ ɧɚɫɬɪɨɣɤɚ: 10 ɦɢɧɭɬ; 

ɢ) ɨɫɬɚɧɨɜɤɚ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬ-

ɪɨɝɨ ɩɨɜɬɨɪɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɡ 

ɫɬɪɨɹ ɷɥɟɤɬɪɨɫɟɬɢ ɜɫɤɨɪɟ ɩɨɫɥɟ ɩɟɪɟɤɥɸɱɟɧɢɹ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɨɫɬɟɩɟɧɧɨɟ 

ɨɯɥɚɠɞɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɛɟɡ ɧɚɝɪɭɡɤɢ. Ɋɟɝɭɥɢɪɭ-

ɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0 – 30 ɦɢɧɭɬ, ɢɫɯɨɞɧɚɹ ɧɚɫɬɪɨɣɤɚ: 10 ɦɢɧɭɬ; 

ɤ) ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɩɪɨɰɟɫɫ ɩɟɪɟɤɥɸɱɟɧɢɹ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ 

ɱɚɫɬɨɬɨɣ ɫɪɚɛɚɬɵɜɚɧɢɹ ɤɨɧɬɚɤɬɨɜ ɩɟɪɟɤɥɸɱɚɬɟɥɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɧɞɭɤɬɢɜɧɵɦ 

ɩɨɬɪɟɛɢɬɟɥɹɦ ɫɛɪɨɫɢɬɶ ɧɚɜɟɞɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɢɫɬɨɱɧɢɤɭ 

ɩɢɬɚɧɢɹ. Ɋɟɝɭɥɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0 – 10 ɫɟɤɭɧɞ, ɢɫɯɨɞɧɚɹ ɧɚɫɬɪɨɣɤɚ: 0 ɫɟɤɭɧɞ; 

ɥ) ɪɭɱɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. ɉɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɧɚ ɩɟɪɟɞɧɟɣ ɞɜɟɪɰɟ ɤɧɨɩɤɚ 

ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɨɪɭ ɡɚɞɚɜɚɬɶ ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɨɫɧɨɜɧɭɸ ɷɥɟɤɬɪɨɫɟɬɶ.  
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3 ɊȺɁɊȺȻɈɌɄȺ ɋɌɊɍɄɌɍɊɇɈɃ ɋɏȿɆɕ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 

ȼ ɫɨɫɬɚɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɯɨɞɹɬ ɩɨɞɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟ-

ɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ 

ɩɨɫɥɟɞɧɢɟ ɬɪɢ ɩɨɞɫɢɫɬɟɦɵ ɢɦɟɸɬ ɫɨɛɫɬɜɟɧɧɵɟ ɭɩɪɚɜɥɹɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɰɟɧɬɪɚɥɶɧɵɦ 

ɭɩɪɚɜɥɹɸɳɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɨɫɬɚɸɬɫɹ ɥɢɲɶ ɮɭɧɤɰɢɢ ɡɚɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɤɢ ɷɬɢɯ 

ɩɨɞɫɢɫɬɟɦ ɢ ɤɨɧɬɪɨɥɹ ɡɚ ɩɪɚɜɢɥɶɧɨɫɬɶɸ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɨɞɫɢɫɬɟɦɚ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɟ ɢɦɟɟɬ ɫɜɨɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɷɬɨɦɭ ɰɟɧɬɪɚɥɶ-

ɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɛɟɪɟɬ ɧɚ ɫɟɛɹ ɜɫɟ ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ɏɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɫɢɫɬɟɦɨɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 

– ɜɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɥɢɜɚ ɜɨɞɵ; 

– ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. 

Ɏɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɫɢɫɬɟɦɨɣ Ƚȼɋ: 

– ɜɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɥɢɜɚ ɬɟɩɥɨɧɨ-

ɫɢɬɟɥɹ; 

– ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

– ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

– ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɛɚɤɟ; 

– ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɛɚɤɟ; 

– ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɧɚ ɥɢɧɢɢ ɩɨɞɚɱɢ ɜɨɞɵ ɢ ɜ 

ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ. 

Ɏɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɫɢɫɬɟɦɨɣ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ: 

– ɜɤɥɸɱɟɧɢɟ ɢ ɜɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɥɢɜɚ ɜɨɞɵ; 

– ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɜɨɞɵ; 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɬɧɨɣ ɜɨɞɵ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɢɧɞɭɤɰɢ-

ɨɧɧɵɣ ɷɥɟɤɬɪɨɤɨɬɟɥ; 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪ ɜ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɥɢɧɢɢ ɫ ɢɡɦɟ-

ɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ; 

– ɭɩɪɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɧɚ ɥɢɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɩɨɞɨɝɪɟɜɚ. 
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Ɏɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɩɨɞɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ:  

– ɤɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɨɣ ɥɢɧɢɢ; 

– ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ ɜ ɬɨɩɥɢɜɧɨɦ ɛɚɤɟ ɞɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪɚ. 

Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɥɨɤɚɥɶɧɨɟ 

ɫɪɟɞɫɬɜɨ (ɨɩɟɪɚɬɨɪɫɤɚɹ ɩɚɧɟɥɶ ɢɥɢ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ), ɬɚɤ ɢ ɫɪɟɞɫɬɜɨ 

ɭɞɚɥɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ (GSM-ɦɨɞɟɦ). ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 30. 

Кɨɧɬɪɨɥɥɟɪ

Пɨɞɫɢɫɬɟɦɚ 
ɜɨɞɨɫɧɚɛɠɟɧɢя

Вɤɥ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢя

ɋɥɢɜ

Дɚɜɥɟɧɢɟ

Пɨɞɫɢɫɬɟɦɚ ɝɨɪячɟɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢя

Дɚɜɥɟɧɢɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥя

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥя

Дɚɜɥɟɧɢɟ ɜɨɞɵ

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ

Вɤɥ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢя

Вɤɥ/ɜɵɤɥ  ɩɨɞɚчɭ 
ɜɨɞɵ

Вɤɥ/ɜɵɤɥ  ɩɨɞɚчɭ 
ɜɨɞɵ ɢɡ ɤɨɧɬɭɪɚ 

ɨɬɨɩɥɟɧɢя

Пɨɞɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢя

Дɚɜɥɟɧɢɟ ɜɨɞɵ

Ɍɟɦɩɟɪɚɬɭɪɚ ɜ 
ɩɪяɦɨɣ ɥɢɧɢɢ
Ɍɟɦɩɟɪɚɬɭɪɚ ɜ 
ɨɛɪɚɬɧɨɣ ɥɢɧɢɢ

Вɤɥ ɧɚɝɪɟɜ

Нɚɫɨɫ: Вɤɥ.

Нɚɫɨɫ: ɋɤɨɪɨɫɬɶ 1

Нɚɫɨɫ: ɋɤɨɪɨɫɬɶ 3

ɋɥɢɜ

Пɨɞɫɢɫɬɟɦɚ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢя

Пɢɬɚɧɢɟ ɨɬ ɨɫɧɨɜɧɨɣ 
ɥɢɧɢɢ

Пɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ 
ɢɫɬɨчɧɢɤɚ

ɍɪɨɜɟɧɶ ɬɨɩɥɢɜɚ ɜ ɛɚɤɟ

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭхɚ

HMI

GSM-ɦɨɞɟɦ

ɋɥɢɜ

Ɍɟɦɩɟɪɚɬɭɪɚ 

 

Ɋɢɫɭɧɨɤ 30 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
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4 ɌȿɏɇɂɑȿɋɄɂȿ ɋɊȿȾɋɌȼȺ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 

4.1 ȼɵɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɟ ɬɪɭɛɵ, ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɬɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɟ Ɍɋ757 [16], ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɨɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɫɟɬɹɯ ɨɬɨɩɥɟɧɢɹ ɢ ɝɨɪɹɱɟɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -50 ɞɨ +150°ɋ. ɇɨɦɢ-

ɧɚɥɶɧɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  –  Pt100 ɩɨ ȽɈɋɌ Ɋ 8.625-2006. Ɇɚɬɟɪɢɚɥ 

ɤɨɪɩɭɫɚ – ɧɟɪɠɚɜɟɸɳɚɹ ɫɬɚɥɶ 12ɏ18ɇ10Ɍ, ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 6 ɦɦ. ɉɟɪɟɯɨɞ ɫ 

ɤɨɪɩɭɫɚ ɧɚ ɩɪɨɜɨɞ ɡɚɳɢɳɟɧ ɩɪɭɠɢɧɨɣ. ɉɨɫɬɚɜɥɹɟɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɞɜɨɣɧɢɤɨɦ, 

ɪɢɫ. 31. 

 

Ɋɢɫɭɧɨɤ 31– Ɍɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɟ Ɍɋ757 ɤɨɦɩɥɟɤɬɟ ɫ ɞɜɨɣɧɢɤɨɦ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɤɨɧɬɭɪɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨ-

ɫɧɚɛɠɟɧɢɹ ɫ ɦɟɞɧɨɣ ɬɪɭɛɨɣ ɡɚɞɟɣɫɬɜɭɟɦ ɬɟɪɦɨɫɨɩɪɨɬɢɜɥɟɧɢɟ Ɍɋ742 [16] ɛɟɫ-

ɤɨɪɩɭɫɧɨɟ, ɩɨɜɟɪɯɧɨɫɬɧɨɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞ-

ɤɢɯ, ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɬɜɟɪɞɵɯ ɬɟɥ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ -50 ɞɨ +200°ɋ. Ɍɋ742 ɢɦɟɟɬ ɜ 

ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɫɩɟɰɢɚɥɶɧɨɟ ɤɪɟɩɟɠɧɨɟ ɤɨɥɶɰɨ, ɩɨɷɬɨɦɭ ɩɨɞɯɨɞɢɬ ɞɥɹ ɥёɝɤɨɝɨ 

ɤɪɟɩɥɟɧɢɹ ɧɚ ɥɸɛɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. ɇɨɦɢɧɚɥɶɧɚɹ ɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Pt100 ɩɨ ȽɈɋɌ Ɋ 8.625-2006.  

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɵɛɟɪɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟ-

ɧɢɹ ɠɢɞɤɨɫɬɢ DLM ɨɬ Thermokon [1] 

– ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ: ɦɟɦɛɪɚɧɚ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ Poly-Si ɧɚ 

Si02 (ɬɨɧɤɨɩɥёɧɨɱɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ); 

– ɜɢɞ ɞɚɜɥɟɧɢɹ: ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ; 

http://www.pkip.ru/cat_termo_tc742bezc/
http://www.pkip.ru/cat_termo_tc742bezc/


50 
 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ: 2ɯ-ɤɪɚɬɧɨɟ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ; 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ ɞɚɜɥɟɧɢɟ: 3ɯ-ɤɪɚɬɧɨɟ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ; 

– ɩɨɞɤɥɸɱɟɧɢɟ ɞɚɜɥɟɧɢɹ: G1/4" ɢ G1/2 '' ɢɥɢ Schrader; 

– ɬɨɱɧɨɫɬɶ: 0,7% ɨɬ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ -20 ... 85°ɋ; 

– ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: -40...+105°ɋ;  

– ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɫɬɧɨɣ ɫɪɟɞɵ: -40...+125°ɋ; 

– ɡɚɳɢɬɚ: IP65 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ EN60529; 

– ɜɟɫ: 90ɝɪ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɤɨɧɬɭɪɟ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟ-

ɧɢɹ ɜɵɛɟɪɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɟɧɢɹ 0…10 

Ȼɚɪ ɢ ɬɨɤɨɜɵɦ ɜɵɯɨɞɨɦ 4…20 ɦȺ DLM10/A. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɫɢɫɬɟɦɚɯ ɨɬɨɩɥɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɜɵɛɟɪɟɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɟɧɢɹ 0…4 Ȼɚɪ ɢ ɬɨɤɨɜɵɦ ɜɵɯɨ-

ɞɨɦ 4…20 ɦȺ DLM4/A. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɜ ɬɨɩɥɢɜɧɨɦ ɛɚɤɟ ɞɢɡɟɥɶ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɦɟɧɢɦ ɩɨ-

ɩɥɚɜɤɨɜɵɣ ɞɚɬɱɢɤ ɭɪɨɜɧɹ Ɉȼȿɇ ɉȾɍ-ɂ [8]. 

ɉɨɩɥɚɜɤɨɜɵɟ ɞɚɬɱɢɤɢ ɭɪɨɜɧɹ Ɉȼȿɇ ɉȾɍ-ɂ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɟɩɪɟ-

ɪɵɜɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɚɧɚɥɨɝɨɜɵɣ ɜɵ-

ɯɨɞɧɨɣ ɫɢɝɧɚɥ 4…20 ɦȺ. Ⱦɚɬɱɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ 

ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɡɟɪɜɭɚɪɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨɞ ɞɚɜɥɟɧɢɟɦ. Ⱥɪɦɚ-

ɬɭɪɚ ɞɚɬɱɢɤɚ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɩɨɩɥɚɜɤɨɜɵɯ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ Ɉȼȿɇ ɉȾɍ-ɂ: 

– ɞɢɚɩɚɡɨɧ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɪɨɜɧɹ ɜ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ: ɨɬ 250 ɞɨ 4 000 ɦɦ; 

– ɞɢɫɤɪɟɬɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ: ±10 ɦɦ; 

– ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ: – 60…+ 125 °C; 

– ɞɚɜɥɟɧɢɟ: ɨɬ ɜɚɤɭɭɦɚ ɞɨ 4 Mɉa; 

– ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɪɟɞɵ: ≥ 0,66 ɝ/ɫɦ3; 

– ɜɨɡɦɨɠɧɨ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫ ɮɥɚɧɰɟɜɵɦ ɤɪɟɩɥɟɧɢɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ȽɈɋɌ 33259-2015 (ɨɬ DN=65; ɞɨ PN=2,5); 

– ɫɪɨɤ ɫɥɭɠɛɵ: 10 ɥɟɬ. 
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4.2 ȼɵɛɨɪ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

Ⱦɥɹ ɤɨɦɦɭɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɨ-

ɞɨɝɪɟɜɚ ɜɨɞɵ ɢ ɨɬɨɩɥɟɧɢɹ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɝɧɢɬɧɵɟ ɩɭɫɤɚɬɟɥɢ. Ⱦɥɹ ɜɵ-

ɛɨɪɚ ɩɭɫɤɚɬɟɥɟɣ ɨɩɪɟɞɟɥɢɦ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɬɨɤɢ ɷɬɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

ȼ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɫɧɨɜɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹ-

ɟɬɫɹ ɩɨɝɪɭɠɧɨɣ ɧɚɫɨɫ (5,2 Ⱥ). ȼɵɛɟɪɟɦ ɩɭɫɤɚɬɟɥɶ ɉɆɅ-1210 [25] ɧɚ ɧɨɦɢɧɚɥɶ-

ɧɵɣ ɬɨɤ 10Ⱥ. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɤɚɬɭɲɤɢ – 220ȼ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ.    

ȼ ɫɢɫɬɟɦɟ ɩɨɞɨɝɪɟɜɚ ɜɨɞɵ ɨɫɧɨɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɢɱɟ-

ɫɤɢɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɦɨɳɧɨɫɬɶɸ 3 ɤȼɬ. Ɍɨɤ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɦɟɧɟɟ 14 Ⱥ. ȼɵɛɟɪɟɦ 

ɩɭɫɤɚɬɟɥɶ ɉɆȿ 211 ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 25Ⱥ ɫ ɤɚɬɭɲɤɨɣ ɭɩɪɚɜɥɟɧɢɹ 220ȼ. 

ȼ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɨɫɧɨɜɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɤɨɬɟɥ 

ȼɂɇ-7 ɦɨɳɧɨɫɬɶɸ 7ɤȼɬ, ɩɨɬɪɟɛɥɹɸɳɢɣ ɬɨɤ 17Ⱥ. ȼɵɛɟɪɟɦ ɩɭɫɤɚɬɟɥɶ ɉɆȿ 211 

ɧɚ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 25Ⱥ ɫ ɤɚɬɭɲɤɨɣ ɭɩɪɚɜɥɟɧɢɹ 220ȼ.  Ⱦɥɹ ɤɨɦɦɭɬɚɰɢɢ ɰɢɪ-

ɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɞɨɫɬɚɬɨɱɧɨ ɩɭɫɤɚɬɟɥɹ ɉɆɅ-1210. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɜɨɞɵ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨ-

ɫɧɚɛɠɟɧɢɹ ɛɭɞɭɬ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɥɚɩɚɧɵ ɫ ɤɚɬɭɲɤɚɦɢ 24 ȼ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ: 

– SMART SG-5532 ɧɨɪɦɚɥɶɧɨ-ɡɚɤɪɵɬɵɟ  – ɧɚ ɥɢɧɢɹɯ ɫɥɢɜɚ ɯɨɥɨɞɧɨɣ ɢ 

ɝɨɪɹɱɟɣ ɜɨɞɵ, ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɩɨɞɚɱɢ ɜɨɞɵ ɢɡ ɨɛɪɚɬɧɨɣ ɥɢɧɢɢ ɫɢ-

ɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɜ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ [22]; 

– SMART SG-5534 ɧɨɪɦɚɥɶɧɨ-ɨɬɤɪɵɬɵɣ – ɧɚ ɨɛɪɚɬɧɨɣ ɥɢɧɢɢ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɤɨɬɟɥ, ɦɢɧɭɹ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ  

[22]; 

–  ɤɥɚɩɚɧ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɟɪɢɢ HUS  – ɧɚ ɥɢɧɢɢ ɫɥɢɜɚ ɬɟɩɥɨɧɨɫɢ-

ɬɟɥɹ ɢɡ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ [4]. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɚɩɚɧɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.8,9 

Ʉɥɚɩɚɧɵ SMART SG-5532, SG-5534  ɩɢɥɨɬɧɨɝɨ ɞɟɣɫɬɜɢɹ. Ʉɨɪɩɭɫ – ɥɚ-

ɬɭɧɶ, ɦɟɦɛɪɚɧɚ – EPDM (NBR). ɉɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɜɨɞɵ (ɯɨɥɨɞɧɨɣ ɢɥɢ ɝɨɪɹ-

ɱɟɣ), ɜɨɡɞɭɯɚ, ɪɚɫɬɜɨɪɨɜ, ɷɬɢɥɟɧɝɥɢɤɨɥɹ ɢ ɞɪ. ɧɟɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ ɢ ɠɢɞɤɨɫɬɟɣ 

ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ −20…+130 °ɋ. 
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 Ʉɥɚɫɫ ɡɚɳɢɬɵ: IP65. 

Ɍɚɛɥɢɰɚ 8 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɚɩɚɧɨɜ SMART 

SG-5532 

 

Ɍɚɛɥɢɰɚ 9 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɥɚɩɚɧɨɜ SMART 

SG-5534 

 

2-ɯ ɯɨɞɨɜɨɣ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɨɥɟɧɨɢɞɧɵɣ ɤɥɚɩɚɧ (ɧɨɪɦɚɥɶɧɨ ɡɚ-

ɤɪɵɬɵɣ) ɫɟɪɢɢ HUS ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ 304. Ɋɚɡɦɟɪɵ ɤɨɪɩɭɫɨɜ: 

ɫ ɪɟɡɶɛɨɜɵɦ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɨɬ 3/8" ɞɨ 2", ɫ ɮɥɚɧɰɟɜɵɦ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɨɬ 25 

ɞɨ 50 ɦɦ. ɂɦɟɟɬ ɩɢɥɨɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɦɟɦɛɪɚɧɵ. Ɍɟɮɥɨɧɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ   

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ  ɤɥɚɩɚɧ ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ (ɞɨ 16 ɛɚɪ) ɢ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ (ɞɨ 250ɋ). Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɚɬɭɲɤɨɣ 18 ȼɬ. 

Ʉɚɬɭɲɤɢ ɤɥɚɩɚɧɨɜ ɲɭɧɬɢɪɭɸɬɫɹ ɨɛɪɚɬɧɵɦɢ ɞɢɨɞɚɦɢ 1N4001 (50ȼ, 1Ⱥ) ɢ 

1N5400 (50ȼ, 3Ⱥ, ɞɥɹ ɬɪɟɯ ɩɚɪɚɥɥɟɥɶɧɨ ɜɤɥɸɱɟɧɧɵɯ ɤɚɬɭɲɟɤ). 
Ⱦɥɹ ɤɨɦɦɭɬɚɰɢɢ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɜ 

ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɩɪɢɦɟɧɢɦ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɥɟ Ɋɉ-54 ɫ ɤɚɬɭɲɤɨɣ 220ȼ, ɢ 

ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ ɤɨɧɬɚɤɬɨɜ 3Ⱥ [18].  

Ⱦɥɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦ ɜ ɪɭɱɧɨɦ 

ɪɟɠɢɦɟ ɡɚɞɟɣɫɬɜɭɟɦ ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɫ ɞɥɢɧɧɨɣ ɪɭɱɤɨɣ, ɱɟɪɧɵɟ ɧɚ 3 ɩɨɥɨɠɟɧɢɹ 

2NO, ɫ ɮɢɤɫɚɰɢɟɣ, MTB2-BJZ133 [24]. Ɉɧɢ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɧɭɬɪɟɧɧɟɣ 

ɩɚɧɟɥɢ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 
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4.3 ȼɵɛɨɪ ɭɩɪɚɜɥɹɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɝɪɭɠɧɵɦ ɧɚɫɨɫɨɦ ɜ ɮɭɧɤɰɢɢ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 

ɫɢɫɬɟɦɟ ɜɵɛɟɪɟɦ «Ȼɥɨɤ ɚɜɬɨɦɚɬɢɤɢ» ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ «Ⱦɠɢɥɟɤɫ» (ɪɢɫ.32 ) 

[9].  

 

Ɋɢɫɭɧɨɤ 32 – Ȼɥɨɤ ɚɜɬɨɦɚɬɢɤɢ 

Ȼɥɨɤ ɚɜɬɨɦɚɬɢɤɢ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɧɚɫɨɫɚ, ɨɫɭ-

ɳɟɫɬɜɥɹɟɬ ɡɚɩɭɫɤ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ (ɨɬɤɪɵɬɢɟ ɤɪɚɧɨɜ), ɢɥɢ ɨɫɬɚɧɨɜɤɭ 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ (ɡɚɤɪɵɬɢɟ ɤɪɚɧɨɜ). 

Ʉɪɨɦɟ ɬɨɝɨ, ɛɥɨɤ ɚɜɬɨɦɚɬɢɤɢ ɡɚɳɢɳɚɟɬ ɷɥɟɤɬɪɨɧɚɫɨɫ ɨɬ ɪɚɛɨɬɵ ɛɟɡ ɜɨɞɵ («ɫɭ-

ɯɨɝɨ ɯɨɞɚ»). 

Ȼɥɨɤ ɚɜɬɨɦɚɬɢɤɢ ɡɚɩɭɫɤɚɟɬ ɷɥɟɤɬɪɨɧɚɫɨɫ ɜ ɬɟɱɟɧɢɢ 20-25 ɫɟɤɭɧɞ ɩɨɫɥɟ 

ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ. ɉɨɫɥɟɞɭɸɳɢɟ ɡɚɩɭɫɤɢ ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɩɪɨɢɫɯɨɞɹɬ 

ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɫɬɚɪɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɨɫɥɟ ɨɬɤɪɵɬɢɹ ɤɪɚɧɚ. ȼ ɨɬɥɢɱɢɢ ɨɬ ɫɢ-

ɫɬɟɦ ɫ ɪɟɥɟ ɞɚɜɥɟɧɢɹ, ɨɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟ ɞɨɫɬɢɠɟ-

ɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ, ɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɧɢɠɟɧɢɟɦ ɪɚɫɯɨɞɚ ɞɨ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɢ. 

Ʉɚɤ ɬɨɥɶɤɨ ɛɥɨɤ ɚɜɬɨɦɚɬɢɤɢ ɨɩɪɟɞɟɥɹɟɬ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ, ɨɧ ɩɪɨɢɡɜɨɞɢɬ 

ɨɫɬɚɧɨɜɤɭ ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɫ ɡɚɞɟɪɠɤɨɣ ɜ ɢɧɬɟɪɜɚɥɟ 7-15 ɫɟɤɭɧɞ, ɥɨɝɢɤɚ ɯɪɨɧɨ-

ɦɟɬɪɢɪɨɜɚɧɢɹ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɫɨɤɪɚɳɟɧɢɟ ɱɚɫɬɨɬɵ ɫɪɚɛɚɬɵɜɚɧɢɹ ɷɥɟɤɬɪɨɧɚɫɨɫɚ 

ɜ ɭɫɥɨɜɢɹɯ ɦɚɥɨɝɨ ɪɚɫɯɨɞɚ.  
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Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɥɨɤɚ ɚɜɬɨɦɚɬɢɤɢ: 

– ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ – 220ȼ, 50Ƚɰ; 

– ɧɨɦɢɧɚɥɶɧɵɣ (ɦɚɤɫɢɦɚɥɶɧɵɣ) ɬɨɤ – 5( 10) Ⱥ; 

– ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ  – 1,1   ɤȼɬ; 

– ɫɬɚɪɬɨɜɨɟ ɞɚɜɥɟɧɢɟ –1.5-3.5 ɛɚɪ; 

– ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ – 1,3 ɥ/ɦɢɧ; 

– ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɫɯɨɞ – 166 ɥ/ɦɢɧ; 

– ɦɚɤɫɢɦɚɥɶɧɨ  ɞɨɩɭɫɬɢɦɨɟ  ɞɚɜɥɟɧɢɟ – 10  ɛɚɪ; 

– ɦɚɤɫɢɦɚɥɶɧɚɹ  ɬɟɦɩɟɪɚɬɭɪɵ   ɜɨɞɵ – 35°ɋ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɜ ɰɟɥɨɦ ɜɵɛɟɪɟɦ ɤɨɧɬɪɨɥɥɟɪ 

ɮɢɪɦɵ Ɉɜɟɧ ɉɅɄ 160 [12] ɢ ɦɨɞɭɥɶ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ Ɇȼ110 8Ⱥ  

[11]. 

Ʉɨɧɬɪɨɥɥɟɪ ɉɅɄ 160 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ:  

– ɢɡɦɟɪɟɧɢɹ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɬɨɤɚ ɢɥɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɢɯ ɤ ɜɵɛɪɚɧɧɨɣ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɮɢɡɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɟ;  

– ɢɡɦɟɪɟɧɢɹ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ;  

– ɭɩɪɚɜɥɟɧɢɟ ɞɢɫɤɪɟɬɧɵɦɢ (ɪɟɥɟɣɧɵɦɢ) ɜɵɯɨɞɚɦɢ;  

– ɭɩɪɚɜɥɟɧɢɟ ɚɧɚɥɨɝɨɜɵɦɢ ɜɵɯɨɞɚɦɢ;  

– ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɩɨ  ɢɧɬɟɪɮɟɣɫɚɦ  RS-485, RS-232, Ethernet; 

– ɜɵɩɨɥɧɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɚɧɚɥɢɡɭ ɪɟɡɭɥɶɬɚɬɨɜ 

ɢɡɦɟɪɟɧɢɹ ɞɢɫɤɪɟɬɧɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ, ɭɩɪɚɜɥɟɧɢɹ ɞɢɫɤɪɟɬɧɵɦɢ ɜɯɨɞɚɦɢ 

ɢ ɜɵɯɨɞɚɦɢ, ɩɟɪɟɞɚɱɢ ɢ ɩɪɢɟɦɭ ɞɚɧɧɵɯ ɩɨ ɢɧɬɟɪɮɟɣɫɚɦ RS-485, RS-232, 

Ethernet.   

Ʉɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ 

ɷɧɟɪɝɟɬɢɤɟ, ɧɚ ɬɪɚɧɫɩɨɪɬɟ, ɜ ɬ.ɱ. ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ, ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ.  

Ʉɨɧɬɪɨɥɥɟɪ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ. Ʌɨɝɢɤɚ ɪɚɛɨɬɵ 

ɤɨɧɬɪɨɥɥɟɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɟɦ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɤɨɧɬɪɨɥɥɟɪɚ. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 
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ɨɛɟɫɩɟɱɟɧɢɹ CoDeSys 2.3 (ɜɟɪɫɢɢ 2.3.9.9). ɉɪɢ ɷɬɨɦ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɜɫɟ ɹɡɵɤɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɭɤɚɡɚɧɧɵɟ ɜ ɆɗɄ 61131-3. ȼ ɬɚɛɥ. 10 ɩɪɢɜɟɞɟɧɵ ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ ɉɅɄ 160.  

Ɍɚɛɥɢɰɚ 10  – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɅɄ160 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ ɨɬ 22 ɞɨ 28  ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɧɨ-

ɦɢɧɚɥɶɧɨɟ 24 ȼ).ɨɬ 90 ɞɨ 264  ɩɟɪɟ-
ɦɟɧɧɨɝɨ ɬɨɤɚ (ɧɨɦɢɧɚɥɶɧɨɟ 110/220 
ȼ) ɱɚɫɬɨɬɨɣ ɨɬ 47 ɞɨ 63 Ƚɰ (ɧɨɦɢ-
ɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 50 Ƚɰ) 

ɉɚɪɚɦɟɬɪɵ ɜɫɬɪɨɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢ-
ɬɚɧɢɹ 

ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 24 ± 3 ȼ, ɬɨɤ 
ɩɨɬɪɟɛɥɟɧɢɹ  ɧɟ ɛɨɥɟɟ 400 ɦȺ 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨɞɨɜ 16 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɞɢɫɤɪɟɬɧɵɯ ɜɯɨ-
ɞɨɜ, ȼ 

24 ± 3 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɥɟɣɧɵɯ ɜɵɯɨɞɧɵɯ ɤɚɧɚ-
ɥɨɜ 

12 

Ʉɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɯɨɞɨɜ 8 
Ɍɢɩ ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɭɧɢɮɢɰɢɪɨɜɚɧ-
ɧɵɯ ɫɢɝɧɚɥɨɜ 

Ɍɨɤ ɨɬ 0 (4) ɞɨ 20 ɦȺ Ɍɨɤ ɨɬ 0 ɞɨ 5 
ɦȺ ɇɚɩɪɹɠɟɧɢɟ ɨɬ 0 ɞɨ 10 ȼ 

Ʉɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɜɵɯɨɞɨɜ 4 
RS-485 1 
Ethernet 100 Base-T 1 
RS-232 1 
RS-232-Debug 1 
USB-Device 1 

 

ɇɚ ɪɢɫ. 33 ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɬɚɤɬɨɜ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ 

ɰɟɩɟɣ. 
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Ɋɢɫɭɧɨɤ 33 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɧɬɚɤɬɨɜ 

Ɇɨɞɭɥɶ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ Ɇȼ110 8Ⱥ ɪɚɛɨɬɚɟɬ ɜ ɫɟɬɢ RS-485 ɩɨ 

ɩɪɨɬɨɤɨɥɚɦ Ɉȼȿɇ, ModBus-RTU, ModBus-ASCII, DCON. Ɍɢɩ ɩɪɨɬɨɤɨɥɚ ɨɩɪɟ-

ɞɟɥɹɟɬɫɹ ɩɪɢɛɨɪɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢ.  

ɉɪɢɛɨɪ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɰɟɩɟɣ: 

– ɰɟɩɢ ɩɢɬɚɧɢɹ ɩɪɢɛɨɪɚ; 

– ɰɟɩɢ ɢɧɬɟɪɮɟɣɫɚ RS-485; 

– ɰɟɩɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɜɯɨɞɨɜ.  

ɉɪɢɛɨɪ ɧɟ ɹɜɥɹɟɬɫɹ Ɇɚɫɬɟɪɨɦ ɫɟɬɢ, ɩɨɷɬɨɦɭ ɫɟɬɶ RS-485 ɞɨɥɠɧɚ ɢɦɟɬɶ 

Ɇɚɫɬɟɪ ɫɟɬɢ, ɧɚɩɪɢɦɟɪ, ɉɄ ɫ ɡɚɩɭɳɟɧɧɨɣ ɧɚ ɧɟɦ SCADA-ɫɢɫɬɟɦɨɣ, ɤɨɧɬɪɨɥɥɟɪ 

ɢɥɢ ɪɟɝɭɥɹɬɨɪ. ȼ ɤɚɱɟɫɬɜɟ Ɇɚɫɬɟɪɚ ɫɟɬɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɧɬɪɨɥɥɟɪɵ 

Ɉȼȿɇ ɉɅɄ ɢ ɬ.ɩ. 

Ʉ ɩɪɢɛɨɪɭ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɣ ɈɊɋ-ɞɪɚɣɜɟɪ ɢ ɛɢɛɥɢɨɬɟɤɚ ɫɬɚɧ-

ɞɚɪɬɚ WIN DLL, ɤɨɬɨɪɵɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɩɪɢ-

ɛɨɪɚ ɤ SCADA-ɫɢɫɬɟɦɚɦ ɢ ɤɨɧɬɪɨɥɥɟɪɚɦ ɞɪɭɝɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɩɪɢɛɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɉɄ ɱɟɪɟɡ ɚɞɚɩɬɟɪ ɢɧɬɟɪ-

ɮɟɣɫɚ RS-485/RS-232 ɢɥɢ RS-485/USB (ɧɚɩɪɢɦɟɪ, Ɉȼȿɇ ȺɋɁ-Ɇ ɢɥɢ Ⱥɋ4, ɫɨ-

ɨɬɜɟɬɫɬɜɟɧɧɨ) ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ «Ʉɨɧɮɢɝɭɪɚɬɨɪ Ɇ110», ɜɯɨɞɹɳɟɣ ɜ ɤɨɦ-

ɩɥɟɤɬ ɩɨɫɬɚɜɤɢ. 



57 
 

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɦɨɞɭɥɹ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ Ɇȼ110-8Ⱥ: 

– 8 ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɤɚɧɚɥɨɜ ɚɧɚɥɨɝɨɜɨɝɨ ɜɜɨɞɚ; 

– ɬɢɩɵ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ: ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (50Ɇ, 

Cu50, 50ɉ, Pt50, Ni100, 100Ɇ, Cu100, 100ɉ, Pt100, Ni500, 500Ɇ, Cu500, 500ɉ, 

Pt500, Ni1000, 1000Ɇ, Cu1000, 1000ɉ, Pt1000) ɬɟɪɦɨɩɚɪɵ (L, J, N, K, S, R, B, T, 

A-1, A-2, A-3), ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɢɝɧɚɥɵ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ (4-20 ɦȺ, 0-20 

ɦȺ, 0-5 ɦȺ, +/-50ɦȼ, 0-1 ȼ, ɬɪɟɛɭɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɟɲɧɟɝɨ ɪɟɡɢɫɬɨɪɚ 50 Ɉɦ), 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ 2 ɤɈɦ); 

– ɱɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ: ɞɨ 0,3 ɫɟɤ ɧɚ ɤɚɧɚɥ; 

– ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ: ~220 ȼ ɢ =24 ȼ (ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚ-

ɧɢɹ). 

4.4 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɜɵɛɟ-

ɪɟɦ ɩɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ Ɉȼȿɇ ɋɉ270 [28], ɪɢɫ. 34. 

 

Ɋɢɫɭɧɨɤ 34 – ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ Ɉȼȿɇ ɋɉ270 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɪɨɣɫɬɜɚ: 
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– ɝɪɚɮɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ ɫ ɞɢɚɝɨɧɚɥɶɸ 7 ɞɸɣɦɨɜ ɢ ɪɚɡɪɟɲɟɧɢɟɦ 480x234 

ɩɢɤɫɟɥɹ; 

– ɤɨɥɢɱɟɫɬɜɨ ɰɜɟɬɨɜ – 256, ɬɢɩ ɞɢɫɩɥɟɹ – TFT; 

– ɫɟɧɫɨɪɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɤɪɚɧɨɦ; 

– ɞɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɪɬɚ RS-232 ɂ RS-485 ɞɥɹ ɫɜɹɡɢ ɫ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣ-

ɫɬɜɚɦɢ; 

– ɩɨɞɞɟɪɠɤɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ Modbus RTU, Modbus 

ASCII; 

– ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ Master ɢ Slave; 

– ɩɢɬɚɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ 24 ȼ (ɩɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ ɧɟ ɛɨɥɟɟ 

0,15 Ⱥ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 5 ȼɬ); 

– ɛɟɫɩɥɚɬɧɚɹ ɩɪɨɝɪɚɦɦɚ «Ʉɨɧɮɢɝɭɪɚɬɨɪ ɋɉ200». 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɭɞɚɥɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɟɣɫɬɜɭɟɦ GSM-

ɦɨɞɟɦ ɉɆ01-24.ȼ [3]. 

Ɉȼȿɇ ɉɆ01 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɞɚɥɟɧɧɨɝɨ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɱɟɪɟɡ ɛɟɫ-

ɩɪɨɜɨɞɧɵɟ ɫɢɫɬɟɦɵ ɫɜɹɡɢ ɫɬɚɧɞɚɪɬɚ GSM ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɨɫɧɚɳɟɧɧɵɦ ɩɨ-

ɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ ɫɜɹɡɢ RS232 ɢɥɢ RS485. 

ɉɪɟɢɦɭɳɟɫɬɜɚ GSM-ɦɨɞɟɦɚ ɉɆ01: 

– ɡɚɳɢɬɚ ɨɬ ɡɚɜɢɫɚɧɢɹ – ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɟɪɟɡɚɝɪɭɡɤɚ ɦɨɞɟɦɚ; 

– ɢɧɬɟɪɮɟɣɫ RS-232 ɢɥɢ RS-485; 

– ɞɜɚ ɜɚɪɢɚɧɬɚ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ: 24ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɢ 220ȼ ɩɟɪɟɦɟɧɧɨ-

ɝɨ ɬɨɤɚ (ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɫ ɩɢɬɚɧɢɟɦ 24 ȼ); 

– ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ: -30..+70. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ GSM/GPRS ɦɨɞɟɦɚ Ɉȼȿɇ 

ɉɆ01: 

– ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɚ SMS; 

– ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ CSD; 

– ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ GPRS; 

– ɪɚɛɨɬɚ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ RS-232 ɢɥɢ RS-485. 
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4.4 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɩɢɬɚɧɢɹ ɢ ɡɚɳɢɬɵ 

Ʉɨɧɬɪɨɥɥɟɪ, ɨɩɟɪɚɬɨɪɫɤɚɹ ɩɚɧɟɥɶ, ɦɨɞɟɦ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɥɚɩɚɧɵ 

ɞɨɥɠɧɵ ɨɫɬɚɜɚɬɶɫɹ ɜ ɪɚɛɨɬɟ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɩɢ-

ɬɚɧɢɹ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɭɞɚɥɟɧɧɨɝɨ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɢ «ɤɨɧɫɟɪɜɚɰɢɢ» ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɩɢɬɚɧɢɹ ɰɟɩɟɣ 24 ȼ ɜɵɛɟɪɟɦ ɢɦɩɭɥɶɫɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ QUINT-

PS/ 1AC/24DC/ 5 (5Ⱥ) [5] ɢ ɢɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ QUINT-UPS/ 

24DC/24DC/5 [6] ɮɢɪɦɵ PHOENIX CONTACT (ɪɢɫ. 35).  

 

 Ɋɢɫɭɧɨɤ 35 – QUINT-PS/1AC/24DC/ 5  ɢ QUINT-UPS/ 24DC/24DC/5 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ QUINT-PS/ 1AC/24DC/ 5 ɩɪɢɜɟ-

ɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 36,37. 

 

Ɋɢɫɭɧɨɤ 36– ȼɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ QUINT-PS/1AC/24DC/ 5  
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Ɋɢɫɭɧɨɤ 37– ȼɵɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ QUINT-PS/1AC/24DC/ 5 

ɂɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ɂȻɉ) QUINT-UPS ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɩɢɬɚɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɜ ɫɥɭɱɚɟ ɩɟɪɟɛɨɟɜ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢ ɷɬɨɦ ɂȻɉ ɛɟɡɭɞɚɪɧɨ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɬ ɚɤɤɭɦɭɥɹ-

ɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ȺɄȻ) ɢ ɩɨɞɤɥɸɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɫɬɨɹɧɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɧɚɩɪɹɠɟɧɢɟɦ ɩɢɬɚɧɢɹ. Ʉɨɝɞɚ ɜɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɂȻɉ ɚɜ-

ɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɤɥɸɱɚɟɬɫɹ ɜ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɬ ɫɟɬɢ. ɉɨɞɤɥɸɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 

ɫɧɨɜɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɢɬɚɧɢɟɦ, ɚ ȺɄȻ ɡɚɪɹɠɚɟɬɫɹ. 

ɂȻɉ ɢɦɟɟɬ ɜɵɯɨɞ 24 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ /5 A. 

ɂȻɉ  ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɯɧɨɥɨɝɢɸ IQ, ɨɩɬɢɦɚɥɶɧɨɟ ɢɫɩɨɥɶɡɭɹ ɟɦɤɨɫɬɶ ɢ 

ɩɪɨɜɨɞɹ ɩɪɟɜɟɧɬɢɜɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ȺɄȻ: 

– ɨɩɪɟɞɟɥɹɟɬ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɡɚɪɹɞɚ (SOC) ɜɵɱɢɫɥɹɟɬ ɨɫɬɚɜɲɟɟɫɹ ɜɪɟɦɹ 

ɪɚɛɨɬɵ ȺɄȻ ɩɪɢ ɬɟɤɭɳɟɣ ɧɚɝɪɭɡɤɟ; 

– ɨɩɪɟɞɟɥɹɟɬ ɨɫɬɚɜɲɢɣɫɹ ɫɪɨɤ ɫɥɭɠɛɵ (SOH) ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, 

ɡɚɪɚɧɟɟ ɩɪɟɞɭɩɪɟɠɞɚɹ ɨ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɣ ɫɢɬɭɚɰɢɹɯ; 

– ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɢ ɟɦɤɨɫɬɶ ɩɨɞɤɥɸɱɟɧɧɨɣ ȺɄȻ ɢ ɭɜɟɥɢ-

ɱɢɜɚɟɬ ɟɟ ɫɪɨɤ ɫɥɭɠɛɵ ɛɥɚɝɨɞɚɪɹ ɨɩɬɢɦɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɡɚɪɹɞɚ. 

ɂȻɉ ɚɞɚɩɬɢɪɭɟɬ ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɡɚɪɹɞɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜɚɹ 

ɛɵɫɬɪɵɣ ɡɚɪɹɞ ɢ ɝɨɬɨɜɧɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɚ. 

Ɍɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɂȻɉ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ ɫ ɩɨɦɨɳɶɸ ɬɪɟɯ ɪɟɥɟɣ-

ɧɵɯ ɜɵɯɨɞɨɜ, ɤɥɟɦɦɵ 13-14, 23-24, 33-34 (ɬɚɛɥ. 13). 
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Ɍɚɛɥɢɰɚ 11  – ɇɚɡɧɚɱɟɧɢɟ ɪɟɥɟɣɧɵɯ ɜɵɯɨɞɨɜ QUINT-UPS/ 24DC/24DC/5 

 

ɗɬɢ ɜɵɯɨɞɵ ɛɭɞɭɬ ɩɨɞɤɥɸɱɟɧɵ ɤ ɞɢɫɤɪɟɬɧɵɦ ɜɯɨɞɚɦ ɤɨɧɬɪɨɥɥɟɪɭ ɉɅɄ 

160.  

Ɉɛɳɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɢɬɚɧɢɹ ɩɨɫɪɟɞɫɬɜɨɦ  QUINT-PS/ 1AC/24DC/ 5  

ɢ QUINT-UPS/ 24DC/24DC/5 ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 36. 

 

Ɋɢɫɭɧɨɤ 38 – Ɍɢɩɨɜɚɹ ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɢɬɚɧɢɹ 

Ⱦɥɹ ɡɚɳɢɬɵ ɰɟɩɟɣ 24ȼ ɜɨ ɜɯɨɞɧɨɣ ɥɢɧɢɢ QUINT-PS/1AC/24DC/5 ɭɫɬɚɧɨ-

ɜɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-29-1Ɋ 6Ⱥ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ B). 

Ⱦɥɹ ɡɚɳɢɬɵ ɰɟɩɟɣ ɤɚɬɭɲɟɤ ɩɭɫɤɚɬɟɥɟɣ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɟɥɟ, ɚ ɬɚɤɠɟ 

ɰɟɩɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ ɡɚɞɟɣɫɬɜɭɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 

ɜɵɤɥɸɱɚɬɟɥɢ ȼȺ47-29-1Ɋ 2Ⱥ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ B). 

Ⱦɥɹ ɡɚɳɢɬɵ ɰɟɩɟɣ ɛɥɨɤɚ ɚɜɬɨɦɚɬɢɤɢ ɢ ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɦɟɧɢɦ ɚɜ-

ɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-29-1Ɋ 6Ⱥ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ B). 
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Ⱦɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜɵɛɟ-

ɪɟɦ  ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȺ47-29-1Ɋ 16Ⱥ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ B). 

Ⱦɥɹ ɡɚɳɢɬɵ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ ɭɫɬɚɧɨɜɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵ-

ɤɥɸɱɚɬɟɥɶ ȼȺ47-29-3Ɋ 20Ⱥ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ B). 
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4 ɊȺɁɊȺȻɈɌɄȺ ɉɊɂɇɐɂɉɂȺɅɖɇɈɃ ɗɅȿɄɌɊɂɑȿɋɄɈɃ ɋɏȿɆɕ  

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ (ɫɨɟɞɢɧɟɧɢɣ) ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫ. 39, ɫɩɟɰɢɮɢɤɚɰɢɹ – ɜ ɬɚɛɥ. 12. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɉɅɄ. Ʉ ɚɧɚɥɨɝɨɜɵɦ ɜɯɨɞɚɦ ɉɅɄ 

ɩɨɞɤɥɸɱɟɧɵ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ ɢ ɞɚɬɱɢɤ ɭɪɨɜɧɹ ɬɨɩɥɢ-

ɜɚ ɜ ɛɚɤɟ ɞɢɡɟɥɶɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɚ ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ ɡɚɜɟɞɟɧɵ ɫɢɝɧɚɥɵ 

ɩɚɧɟɥɢ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ ȺȼɊ ɢ ɢɫɬɨɱɧɢɤɚ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ.  

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ GSM-ɦɨɞɟɦɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS 232.  

Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɩɚɧɟɥɶɸ ɨɩɟɪɚɬɨɪɚ ɢ ɦɨɞɭɥɟɦ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚ-

ɥɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɟɬɢ RS 485 (ɩɪɨɬɨɤɨɥ Modbus). 

Ʉ ɦɨɞɭɥɸ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɩɨɞɤɥɸɱɟɧɵ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟ-

ɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

ɉɨɫɪɟɞɫɬɜɨɦ ɜɵɯɨɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɟɥɟɣɧɨɝɨ ɬɢɩɚ ɉɅɄ ɭɩɪɚɜɥɹɟɬ:  

– ɦɚɝɧɢɬɧɵɦɢ ɩɭɫɤɚɬɟɥɹɦɢ, ɩɨɞɚɸɳɢɦɢ ɩɢɬɚɧɢɟ ɛɥɨɤɭ ɚɜɬɨɦɚɬɢɤɢ ɫɢ-

ɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɚɦ ɫɢɫɬɟɦɵ Ƚȼɋ, ɢɧɞɭɤɰɢɨɧɧɨɦɭ ɤɨɬɥɭ ɢ 

ɰɢɪɤɭɥɹɰɢɨɧɧɨɦɭ ɧɚɫɨɫɭ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ; 

– ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɧɚ ɥɢɧɢɹɯ ɫɥɢɜɚ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɜɨ-

ɞɵ, ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ ɤɨɧɬɭɪɚ Ƚȼɋ, ɚ ɬɚɤɠɟ ɤɥɚɩɚ-

ɧɚɦɢ ɜɤɥɸɱɟɧɢɢ ɢ ɨɬɤɥɸɱɟɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ 

ɨɬɨɩɥɟɧɢɹ ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɛɚɤɟ ɫɢɫɬɟɦɵ Ƚȼɋ; 

– ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɪɟɥɟ, ɩɟɪɟɤɥɸɱɚɸɳɢɦɢ ɫɤɨɪɨɫɬɢ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ 

ɧɚɫɨɫɚ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɩɢɬɚɧɢɟ ɜɫɟɯ ɧɚɝɪɭɡɨɤ ɤɚɤ ɨɬ ɫɟɬɢ 380 ȼ, ɬɚɤ ɢ ɨɬ ɪɟɡɟɪɜ-

ɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ (ɞɢɡɟɥɶɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ). ɐɟɩɢ ɧɚɩɪɹɠɟɧɢɟɦ 24 ȼ 

(ɉɅɄ, ɦɨɞɭɥɶ ɜɜɨɞɚ, ɦɨɞɟɦ, ɩɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɥɚɩɚɧɵ), 

ɩɢɬɚɸɳɢɟɫɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ, ɫɩɨɫɨɛɧɵ ɫɨɯɪɚɧɹɬɶ ɪɚɛɨ-

ɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɨɤɨɥɨ 10 ɱɚɫɨɜ (ɢ ɛɨɥɟɟ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɦɤɨɫɬɢ ɚɤ-

ɤɭɦɭɥɹɬɨɪɚ) ɩɨɫɥɟ ɢɫɱɟɡɧɨɜɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ.  
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Ɋɢɫɭɧɨɤ 39 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ



Ɍɚɛɥɢɰɚ 12 – ɋɩɟɰɢɮɢɤɚɰɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɫɯɟɦɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

A3 ɗɥɟɤɬɪɨɫɬɚɧɰɢɹ ɞɢɡɟɥɶɧɚɹ ɋ22D5 1

ɉɨɡɢɰɢɹ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ
.

ɉɪɢɦɟɱɚɧɢɟ

GB1 Ȼɚɬɚɪɟɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ 24ȼ, 100Ⱥɱ 1

A4 ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ PCC1301

A5 Ⱦɚɬɱɢɤ ɭɪɨɜɧɹ Ɉɜɟɧ ɉȾɍ-ɂ 
1

1

A6 Ȼɥɨɤ ɩɢɬɚɧɢɹ QUINT-PS/1AC/24DC/ 5 1

A7,A9,
A10

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɞɚɜɥɟɧɢɹ
DLM4/A

3

A8 1

A11 GSM ɦɨɞɟɦ Ɉɜɟɧ ɉɆ01 1
A12 ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ Ɉɜɟɧ ɋɉ270 1

A13 ɂɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ QUINT-UPS/
24DC/24DC/5

1

GB2 1Ȼɚɬɚɪɟɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ 24ȼ, 40Ⱥɱ

A14 Ʉɨɧɬɪɨɥɥɟɪ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ 
ɉɅɄ160-24ɂ

1

A15 1

 RK2-RK6

Ɇɨɞɭɥɶ ɜɜɨɞɚ ɚɧɚɥɨɝɨɜɵɣ Ɇȼ110 8Ⱥ  

1

5

SF2,SF6 ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ȼȺ47-29-1Ɋ 2Ⱥ 

1

SA1-SA10 ɉɟɪɟɤɥɸɱɚɬɟɥɶ MTB2-BJZ133 9

1

1

A1 ɉɚɧɟɥɶ ɩɟɪɟɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ GT40063N52 1

SF4 ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ȼȺ47-29-1Ɋ 16Ⱥ 1

A2 ɍɫɬɪɨɣɫɬɜɨ ɡɚɪɹɞɧɨɟ POWERCOMMAND 15/12-Ⱥ 2

ɍɪɨɜɟɧɶ ɬɨɩɥɢɜɚ

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɞɚɜɥɟɧɢɹ
DLM10/A

 RK1 Ɍɟɪɦɨɦɟɬɪ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋ 742

Ɍɟɪɦɨɦɟɬɪ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ɍɋ 757

KM1,KM4 ɉɭɫɤɚɬɟɥɶ ɦɚɝɧɢɬɧɵɣ ɉɆɅ-1210 2

KM2,KM3 ɉɭɫɤɚɬɟɥɶ ɦɚɝɧɢɬɧɵɣ ɉɆE-211 2

Y1,Y3,
Y5,Y6

Ʉɥɚɩɚɧ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ SMART SG-5532, 24ȼ 4

Y2

ɇɁ

ɇɁ

Ʉɥɚɩɚɧ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ SMART SG-5534, 24ȼ 

1

Y4 1

Ʉɥɚɩɚɧ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɫɟɪɢɢ HUS, 24ȼ   

K1,K2 2Ɋɟɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ Ɋɉ-54, 220ȼ

Ⱦɢɨɞ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ, 1N4001V1-V3,V5 4

Ⱦɢɨɞ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ, 1N4001V4

A16 Ȼɥɨɤ ɚɜɬɨɦɚɬɢɤɢ 1

ɇɚɫɨɫ ɩɨɝɪɭɠɧɨɣ SQ 3-40A17 1

2

SF1, SF3 ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ȼȺ47-29-1Ɋ 6Ⱥ 1

A18 Ʉɨɧɬɪɨɥɥɟɪ ɫɢɫɬɟɦɵ Sunrain

1

SF5 ȼɵɤɥɸɱɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ȼȺ47-29-3Ɋ 20Ⱥ 1
A18 Ʉɨɧɬɪɨɥɥɟɪ ɫɢɫɬɟɦɵ Sunrain

A19 ɇɚɝɪɟɜɚɬɟɥɶ ɢɧɞɭɤɰɢɨɧɧɵɣ ȼɂɇ-7

1A20 ɇɚɫɨɫ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ Grundfoss UPS 25-60

ɇɈ
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5 ɊȺɁɊȺȻɈɌɄȺ ɉɊɈȽɊȺɆɆɇɈȽɈ ɈȻȿɋɉȿɑȿɇɂə 

5.1 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɉɅɄ 160 ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɨɣ 

ɫɪɟɞɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɥɟɪɨɜ CoDeSys. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

CoDeSys (Controller Development System) – ɷɬɨ ɫɚɦɵɣ ɩɨɩɭɥɹɪɧɵɣ ɜ ɦɢɪɟ ɚɩɩɚ-

ɪɚɬɧɨ ɧɟɡɚɜɢɫɢɦɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɉɅɄ ɢ 

ɜɫɬɪɚɢɜɚɟɦɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ. Ɉɫɧɨɜɧɵɦ ɟɝɨ ɤɨɦɩɨɧɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɫɪɟɞɚ ɩɪɨ-

ɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɹɡɵɤɚɯ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61131-3. Ʉɨɦɩɥɟɤɫ ɪɚɛɨɬɚɟɬ ɧɚ ɤɨɦ-

ɩɶɸɬɟɪɟ. ɉɪɨɝɪɚɦɦɵ ɤɨɦɩɢɥɢɪɭɸɬɫɹ ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ ɢ ɡɚɝɪɭɠɚɸɬɫɹ ɜ ɤɨɧ-

ɬɪɨɥɥɟɪ. Ʌɸɛɭɸ ɡɚɞɚɱɭ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɪɟɲɟɧɢɟ ɜ ɜɢɞɟ ɩɪɨɝɪɚɦɦɵ, ɦɨɠɧɨ ɪɟɚ-

ɥɢɡɨɜɚɬɶ ɜ CoDeSys [23]. 

Ⱦɥɹ ɩɚɪɚɦɟɬɪɢɪɨɜɚɧɢɹ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ Ɉɜɟɧ ɋɉ270 ɢ ɦɨɞɭɥɹ ɜɜɨɞɚ 

ɚɧɚɥɨɝɨɜɨɝɨ Ɇȼ110 8Ⱥ ɡɚɞɟɣɫɬɜɭɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ «Ʉɨɧ-

ɮɢɝɭɪɚɬɨɪ ɋɉ200» ɢ «Ʉɨɧɮɢɝɭɪɚɬɨɪ Ɇ110» [24] . ɗɬɢ ɩɪɨɝɪɚɦɦɵ ɬɚɤɠɟ ɹɜɥɹ-

ɸɬɫɹ ɛɟɫɩɥɚɬɧɵɦɢ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɩɨɫɬɪɨɢɬɶ ɞɟɣɫɬɜɭɸɳɢɣ ɩɪɨɬɨɬɢɩ 

ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɧɹɬɨ ɪɟɲɟ-

ɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɤɟɬ Trace Mode (ɛɚɡɨɜɨɣ ɜɟɪɫɢɢ) ɪɨɫɫɢɣɫɤɨɣ ɮɢɪɦɵ Adastra 

[19]. Ⱦɥɹ ɷɦɭɥɹɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɛɭɞɟɬ ɡɚɞɟɣɫɬɜɨɜɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɷɦɭɥɹɬɨɪ 

PLCWinNT, ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬɚɜ ɩɚɤɟɬɚ CoDeSys. Ɉɛɦɟɧ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɨɦ ɢ 

SCADA-ɫɢɫɬɟɦɨɣ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɩɪɨɬɨɤɨɥɭ OPC. Ɋɚɡɪɚɛɨɬɚɧɧɵɣ 

ɩɪɨɬɨɬɢɩ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɟɬ ɛɵɬɶ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧ ɜ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟ-

ɱɟɧɢɟ ɞɥɹ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

5.2 ɋɬɪɭɤɬɭɪɚ ɢ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ȼ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɹɬ: 

– ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɉɅɄ; 

– SCADA-ɫɢɫɬɟɦɚ; 

– ɷɤɪɚɧ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢ ɨɬɥɚɞɤɢ ɜɢɡɭɚɥɢɡɚɰɢɢ CoDeSys, ɫɥɭɠɚɳɢɣ 

ɞɥɹ ɜɜɨɞɚ ɩɚɪɚɦɟɬɪɨɜ ɢ ɢɦɢɬɚɰɢɢ ɩɪɨɰɟɫɫɚ ɨɬɩɪɚɜɤɢ ɢ ɩɪɢɟɦɚ ɋɆɋ ɫɨɨɛɳɟ-

ɧɢɣ.   
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ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɩɨɡɜɨɥɹɟɬ ɨɩɪɨɛɨɜɚɬɶ ɜɫɟ ɪɟɠɢɦɵ ɤɨɧɬɪɨɥɹ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, Ƚȼɋ, ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟ-

ɧɢɹ, ɬ.ɟ. 

– ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɨɪɝɚɧɨɜ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟ-

ɧɢ SCADA-ɫɢɫɬɟɦɵ, ɢɦɢɬɢɪɭɸɳɟɝɨ ɩɚɧɟɥɶ ɨɩɟɪɚɬɨɪɚ;  

– ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɋɆɋ. 

5.3 ȼɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ 

ȼ ɬɚɛɥɢɰɚɯ 13 – 18 ɩɪɢɜɟɞɟɧɵ ɩɟɪɟɱɧɢ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 

ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɨɛɦɟɧɟ ɫ ɚɩɩɚɪɚɬɭɪɨɣ ɢ SCADA-

ɫɢɫɬɟɦɨɣ.  

Ɍɚɛɥɢɰɚ 13 – ɉɟɪɟɱɟɧɶ ɜɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɹɫɧɟɧɢɟ 
1 2 

gtec_normal_supply ȼɤɥɸɱɟɧ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
gtec_backup_supply ȼɤɥɸɱɟɧ ɪɟɡɟɪɜɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ups_acum_normal UPS - ɚɤɤɭɦɭɥɹɬɨɪ ɜ ɩɨɪɹɞɤɟ 
ups_backup_supply UPS - ɩɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ 
ups_acum_charging UPS - ɚɤɤɭɦɭɥɹɬɨɪ ɡɚɪɹɠɚɟɬɫɹ 

Ɍɚɛɥɢɰɚ 14 – ɉɟɪɟɱɟɧɶ ɜɯɨɞɧɵɯ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɹɫɧɟɧɢɟ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟ-

ɧɢɹ 

ɉɪɟɞɟ-
ɥɵ 

Ɍɢɩ ɫɢɝɧɚɥɚ 

1 2 3 4 5 
cw_pressure Ⱦɚɜɥɟɧɢɟ ɯɨɥɨɞɧɨɣ 

ɜɨɞɵ 
ɛɚɪ 0…4 (4-20)ɦȺ 

hta_pressure Ⱦɚɜɥɟɧɢɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɛɚɪ 0…10 (4-20)ɦȺ 

hw_pressure Ⱦɚɜɥɟɧɢɟ ɝɨɪɹɱɟɣ 
ɜɨɞɵ 

ɛɚɪ 0…4 (4-20)ɦȺ 

htg_pressure Ⱦɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ 

ɛɚɪ 0…4 (4-20)ɦȺ 

fuel_level ɍɪɨɜɟɧɶ ɬɨɩɥɢɜɚ % 0…100 (4-20)ɦȺ 
cw_temperature Ɍɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ 

ɜɨɞɵ 
ɋ 0…100 Pt100 

hta_temperature Ɍɟɦɩɟɪɚɬɭɪɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɋ -50..250 Pt100 

hw_temperature Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ 
ɜɨɞɵ 

ɋ 0…100 Pt100 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 14 

1 2 3 4 5 
outair_temperature Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ 

ɜɨɡɞɭɯɚ 
ɋ –50…50 Pt100 

htgdw_temperature Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɜɨɞɵ 
ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 

ɋ 0…110 Pt100 

htgrw_temperature Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ 
ɜɨɞɵ ɨɬɨɩɥɟɧɢɹ 

ɋ 0…100 Pt100 

Ɍɚɛɥɢɰɚ 15 – ɉɟɪɟɱɟɧɶ ɜɵɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɹɫɧɟɧɢɟ 
water_supply ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
water_drain ɋɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
hot_water_supply ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ 
hta_drain ɋɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
preheating ɉɨɞɨɝɪɟɜ ɜɨɞɵ ɞɥɹ ɨɬɨɩɥɟɧɢɹ 
hot_water_drain ɋɥɢɜ ɝɨɪɹɱɟɣ ɜɨɞɵ 
heating_water_drain ɋɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
heating ȼɤɥɸɱɟɧɢɟ ɤɨɬɥɚ 
circ_pump ȼɤɥɸɱɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ 
circ_pump_speed1 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - ɫɤɨɪɨɫɬɶ 1 
circ_pump_speed3 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - ɫɤɨɪɨɫɬɶ 3 

 

Ɍɚɛɥɢɰɚ 16 – ɉɟɪɟɱɟɧɶ ɜɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɩɪɢɧɢɦɚɟɦɵɯ ɩɨ ɢɧɬɟɪ-

ɮɟɣɫɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɹɫɧɟɧɢɟ 
water_supply_on_from_scada ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
water_supply_off_from_scada ȼɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 

ɫɥɢɜɚ 
water_drain_on_from_scada ɋɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
hot_water_supply_on_from_scada ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ 
hot_water_supply_off_from_scada ȼɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ ɢ ɫɥɢɜɚ ɬɟɩ-

ɥɨɧɨɫɢɬɟɥɹ 
hta_drain_on_from_scada ɋɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
heating_supply_on_from_scada ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
heating_supply_off_from_scada ȼɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢɥɢ 

ɫɥɢɜɚ 
heating_water_drain_on_from_scada ɋɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
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Ɍɚɛɥɢɰɚ 17 – ɉɟɪɟɱɟɧɶ ɜɵɯɨɞɧɵɯ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɢɧ-

ɬɟɪɮɟɣɫɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɹɫɧɟɧɢɟ 
gtec_normal_supply_to_scada ȼɤɥɸɱɟɧ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
gtec_backup_supply_to_scada ȼɤɥɸɱɟɧ ɪɟɡɟɪɜɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 
ups_acum_normal_to_scada Ⱥɤɤɭɦɭɥɹɬɨɪ ɜ ɩɨɪɹɞɤɟ 
ups_backup_supply_to_scada ɉɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ 
ups_acum_charging_to_scada Ⱥɤɤɭɦɭɥɹɬɨɪ ɡɚɪɹɠɚɟɬɫɹ 
water_supply_to_scada ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
water_drain_to_scada ɋɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
hot_water_supply_to_scada ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ 
hta_drain_to_scada ɋɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
preheating_to_scada ɉɨɞɨɝɪɟɜ ɜɨɞɵ ɞɥɹ ɨɬɨɩɥɟɧɢɹ 
hot_water_drain_to_scada ɋɥɢɜ ɝɨɪɹɱɟɣ ɜɨɞɵ 
heating_water_drain_to_scada ɋɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
heating_to_scada ȼɤɥɸɱɟɧɢɟ ɤɨɬɥɚ 
heating_supply_to_scada ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
circ_pump_to_scada ȼɤɥɸɱɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ 
circ_pump_speed1_to_scada ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - ɫɤɨɪɨɫɬɶ 1 
circ_pump_speed3_to_scada ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - ɫɤɨɪɨɫɬɶ 3 
cw_alarm_to_scada Ⱥɜɚɪɢɹ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
hw_alarm_to_scada Ⱥɜɚɪɢɹ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ 
heating_alarm_to_scada Ⱥɜɚɪɢɹ ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
electro_attention_to_scada ɇɟɩɨɥɚɞɤɢ ɜ ɫɢɫɬɟɦɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

Ɍɚɛɥɢɰɚ 18 – ɉɟɪɟɱɟɧɶ ɜɵɯɨɞɧɵɯ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɢɧ-

ɬɟɪɮɟɣɫɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɹɫɧɟɧɢɟ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɉɪɟɞɟɥɵ 

1 2 3 4 
cw_pressure_to_scada Ⱦɚɜɥɟɧɢɟ ɯɨɥɨɞɧɨɣ 

ɜɨɞɵ 
ɛɚɪ 1…4 

hta_pressure_to_scada Ⱦɚɜɥɟɧɢɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 

ɛɚɪ 1…10 

hw_pressure_to_scada Ⱦɚɜɥɟɧɢɟ ɝɨɪɹɱɟɣ 
ɜɨɞɵ 

ɛɚɪ 1…4 

htg_pressure_to_scada Ⱦɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ 

ɛɚɪ 1…4 

fuel_level_to_scada ɍɪɨɜɟɧɶ ɬɨɩɥɢɜɚ % 0…100 
cw_temperature_to_scada Ɍɟɦɩɟɪɚɬɭɪɚ 

ɯɨɥɨɞɧɨɣ ɜɨɞɵ 
ɋ 0…100 
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1 2 3 4 
hta_temperature_to_scada Ɍɟɦɩɟɪɚɬɭɪɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɋ –50…250 

hw_temperature_to_scada Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ 
ɜɨɞɵ 

ɋ 0…100 

outair_temperature_to_scada Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

ɋ –50…50 

htgdw_temperature_to_scada Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ 
ɜɨɞɵ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ 

ɋ 0…110 

htgrw_temperature_to_scada Ɍɟɦɩɟɪɚɬɭɪɚ 
ɨɛɪɚɬɧɨɣ ɜɨɞɵ 
ɨɬɨɩɥɟɧɢɹ 

ɋ 0…100 

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɬɨɬɢɩɟ ɜɫɟ ɩɟɪɟɦɟɧɧɵɟ ɨɛɴɹɜɥɟɧɵ ɤɚɤ ɝɥɨɛɚɥɶɧɵɟ, 

ɞɢɫɤɪɟɬɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɢɦɟɸɬ ɬɢɩ BOOL, ɚɧɚɥɨɝɨɜɵɟ – ɬɢɩ REAL. 

5.4 Ⱦɢɫɬɚɧɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɋɆɋ 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɫɢ-

ɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ:  

1) ɰɢɤɥɢɱɟɫɤɨɟ ɨɩɨɜɟɳɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ ɫɢɫɬɟɦ (ɞɨ 

ɬɪɟɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɞɨ ɲɟɫɬɢ ɨɩɨɜɟɳɟɧɢɣ ɜ ɫɭɬɤɢ); 

2) ɨɩɨɜɟɳɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɫɨɫɬɨɹɧɢɢ ɜɫɟɯ ɫɢɫɬɟɦ ɩɨ ɢɯ ɡɚɩɪɨɫɭ; 

3) ɜɵɩɨɥɧɟɧɢɟ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɤɚɡɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɩɨ ɋɆɋ ɫ 

ɩɨɫɵɥɤɨɣ ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ ɫɨɨɛɳɟɧɢɣ; 

4) ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨɟ ɨɩɨɜɟɳɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɫɨɛɵɬɢɹɯ (ɚɜɚɪɢɹɯ), 

ɩɪɨɢɫɲɟɞɲɢɯ ɜ ɫɢɫɬɟɦɚɯ, ɢ ɨɛ ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɨɜ ɢɯ ɪɚɛɨɬɵ.  

Ʉɨɞɵ ɜɯɨɞɹɳɢɯ (ɞɥɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ) ɋɆɋ ɫɨɨɛɳɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥ. 19. 

Ɍɚɛɥɢɰɚ 19 – Ʉɨɞɵ ɜɯɨɞɹɳɢɯ ɋɆɋ–ɫɨɨɛɳɟɧɢɣ 

Ʉɨɞ ɉɨɹɫɧɟɧɢɟ 
1 2 

000 Ɂɚɩɪɨɫ ɫɬɚɬɭɫɚ ɜɫɟɯ ɫɢɫɬɟɦ 
100 ȼɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
101 ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
102 ɋɥɢɜ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
200 ȼɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ 
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1 2 
201 ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ 
202 ɋɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ Ƚȼɋ 
300 ȼɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
301 ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
302 ɋɥɢɜ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 

 

ȼɫɟ ɢɫɯɨɞɹɳɢɟ ɫɨɨɛɳɟɧɢɹ ɜɤɥɸɱɚɸɬ ɞɚɬɭ ɢ ɜɪɟɦɹ ɨɬɩɪɚɜɤɢ, ɚ ɬɚɤɠɟ ɫɨɛ-

ɫɬɜɟɧɧɨ ɤɨɞ ɫɨɨɛɳɟɧɢɹ. Ʉɨɞɵ ɢɫɯɨɞɹɳɢɯ ɫɨɨɛɳɟɧɢɣ ɩɨ ɡɚɩɪɨɫɭ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥ. 20 

Ɍɚɛɥɢɰɚ 20 – ɋɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɤɨɞɨɜ ɢɫɯɨɞɹɳɢɯ ɫɨɨɛɳɟɧɢɣ ɩɨ ɰɢɤɥɢɱɟɫɤɨɦɭ 

ɨɩɨɜɟɳɟɧɢɸ ɢ ɩɨ ɡɚɩɪɨɫɭ «000» 

Ʉɨɞ ɉɨɹɫɧɟɧɢɟ 
1 2 

ȼɚɪɢɚɧɬɵ ɩɟɪɜɨɣ ɱɚɫɬɢ ɤɨɞɚ 
CW:Stop ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɨɫɬɚ-

ɧɨɜ» 
CW:Ok ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɪɚɛɨ-

ɬɚ» 
CW:Drain ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɫɥɢɜ» 
CW:FAILl:LOW_TEMP-DRAIN ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-

ɪɢɹ»: ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɫɥɢɜ 
CW:FAIL:LOW_PRESS-STOP ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-

ɪɢɹ»: ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ, ɨɫɬɚɧɨɜ ɫɢ-
ɫɬɟɦɵ 

ɋW:FAIL ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-
ɪɢɹ», ɩɪɢɱɢɧɵ ɧɟɢɡɜɟɫɬɧɵ/ɥɢɤɜɢɞɢɪɨɜɚɧɵ 

ȼɚɪɢɚɧɬɵ ɜɬɨɪɨɣ ɱɚɫɬɢ ɤɨɞɚ 
HW:Stop ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɨɫɬɚɧɨɜ» 
HW:Ok ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɪɚɛɨɬɚ» 

 
HW:HTA_Drain ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɫɥɢɜ ɬɟɩɥɨɧɨɫɢ-

ɬɟɥɹ» 
HW:FAIL:HIGH_HTA_TEMP-
DRAIN 

ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɚɜɚɪɢɹ»: ɜɵɫɨɤɨɟ 
ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɫɥɢɜ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ 

HW:FAIL:LOW_WATER_PRESS ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɚɜɚɪɢɹ»: ɜɵɫɨɤɨɟ 
ɞɚɜɥɟɧɢɟ ɜɨɞɵ, ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ 

HW:FAIL:LOW_HTA_PRESS ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɚɜɚɪɢɹ»: ɧɢɡɤɨɟ 
ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ 



72 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 20 

1 2 
HW:FAIL ɋɢɫɬɟɦɚ Ƚȼɋ ɜ ɪɟɠɢɦɟ «ɚɜɚɪɢɹ», ɩɪɢɱɢɧɵ 

ɧɟɢɡɜɟɫɬɧɵ/ɥɢɤɜɢɞɢɪɨɜɚɧɵ 
ȼɚɪɢɚɧɬɵ ɬɪɟɬɶɟɣ ɱɚɫɬɢ ɤɨɞɚ 

HT:Stop ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɨɫɬɚ-
ɧɨɜ» 

HT:Ok ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɪɚɛɨ-
ɬɚ» 

HT:Drain ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɫɥɢɜ» 
HT:FAIL:LOW_HTA_TEMP-
DRAIN 

ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-
ɪɢɹ»: ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 
ɫɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

HT:FAIL:LOW_PRESS ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-
ɪɢɹ»: ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ  

HT:FAIL:HIGH_TEMP ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-
ɪɢɹ»: ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɜɨɞɵ 

HT:FAIL ɋɢɫɬɟɦɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɜɚ-
ɪɢɹ», ɩɪɢɱɢɧɵ ɧɟɢɡɜɟɫɬɧɵ/ɥɢɤɜɢɞɢɪɨɜɚɧɵ 

ȼɚɪɢɚɧɬɵ ɱɟɬɜɟɪɬɨɣ ɱɚɫɬɢ ɤɨɞɚ 
EL:NET,FL=XXX ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɫɟɬɢ, ɭɪɨɜɟɧɶ ɬɨɩ-

ɥɢɜɚ ɪɚɜɟɧ XXX 
EL:RES,FL=XXX,AC:Ok ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱ-

ɧɢɤɚ, ɭɪɨɜɟɧɶ ɬɨɩɥɢɜɚ ɪɚɜɟɧ XXX, ɚɤɤɭ-
ɦɭɥɹɬɨɪ ɜ ɩɨɪɹɞɤɟ 

EL:RES,FL=XXX,AC:Defect ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱ-
ɧɢɤɚ, ɭɪɨɜɟɧɶ ɬɨɩɥɢɜɚ ɪɚɜɟɧ XXX, ɚɤɤɭ-
ɦɭɥɹɬɨɪ ɧɟɢɫɩɪɚɜɟɧ 

EL:AUTO,AC:Ok Ⱥɜɬɨɧɨɦɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ, ɚɤɤɭɦɭɥɹ-
ɬɨɪ ɜ ɩɨɪɹɞɤɟ 

EL:AUTO,AC:Defect Ⱥɜɬɨɧɨɦɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ, ɚɤɤɭɦɭɥɹ-
ɬɨɪ ɧɟɢɫɩɪɚɜɟɧ 

 

ɉɪɢɦɟɪ ɨɬɜɟɬɚ ɫɢɫɬɟɦɵ ɧɚ ɡɚɩɪɨɫ «000»:  

20.01,14.20,CW:Ok,HW:Ok,HT:Ok, EL:NET,FL=100 

ɋɆɋ ɨɬɩɪɚɜɥɟɧɚ 20 ɹɧɜɚɪɹ ɜ 1420, ɜɫɟ ɫɢɫɬɟɦɵ ɪɚɛɨɬɚɸɬ ɧɨɪɦɚɥɶɧɨ, 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɬ ɫɟɬɢ, ɬɨɩɥɢɜɧɵɣ ɛɚɤ ɞɢɡɟɥɶɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨɥɧɨ-

ɫɬɶɸ ɡɚɩɨɥɧɟɧ. 
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Ʉɨɞɵ ɢɫɯɨɞɹɳɢɯ ɫɨɨɛɳɟɧɢɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɯ ɪɚɧɟɟ ɩɨɥɭɱɟɧɧɵɟ ɩɪɢɤɚ-

ɡɵ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.21, ɤɨɞɵ ɬɪɟɜɨɠɧɵɯ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɧɢɣ – ɜ 

ɬɚɛɥ.22.  

Ɍɚɛɥɢɰɚ 21 – Ʉɨɞɵ ɢɫɯɨɞɹɳɢɯ ɨɬɜɟɬɧɵɯ ɋɆɋ-ɫɨɨɛɳɟɧɢɣ 

Ʉɨɞ ɉɨɹɫɧɟɧɢɟ 
CW:LOCAL_START Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
CW:LOCAL_STOP Ɉɫɬɚɧɨɜ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
CW:LOCAL_ DRAIN ɋɥɢɜ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨ ɤɨɦɚɧɞɟ ɫ 

ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
CW:DIST_START Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨ ɋɆɋ 
CW:DIST_STOP Ɉɫɬɚɧɨɜ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨ ɋɆɋ 
CW:DIST_DRAIN ɋɥɢɜ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨ ɤɨɦɚɧɞɟ 

ɋɆɋ 
HW:LOCAL_START Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ Ƚȼɋ ɫ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
HW:LOCAL_STOP Ɉɫɬɚɧɨɜ ɫɢɫɬɟɦɵ Ƚȼɋ ɫ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
HW:LOCAL_ DRAIN ɋɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  ɢɡ ɫɢɫɬɟɦɵ Ƚȼɋ ɩɨ ɤɨɦɚɧɞɟ ɫ 

ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
HW:DIST_START Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ Ƚȼɋ ɩɨ ɋɆɋ 
HW:DIST_STOP Ɉɫɬɚɧɨɜ ɫɢɫɬɟɦɵ Ƚȼɋ ɩɨ ɋɆɋ 
HW:DIST_DRAIN ɋɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  ɢɡ ɫɢɫɬɟɦɵ Ƚȼɋ ɩɨ ɤɨɦɚɧɞɟ 

ɋɆɋ 
HT:LOCAL_START Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
HT:LOCAL_STOP Ɉɫɬɚɧɨɜ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɫ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
HT:LOCAL_ DRAIN ɋɥɢɜ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɨ ɤɨɦɚɧɞɟ ɫ 

ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ 
HT:DIST_START Ɂɚɩɭɫɤ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɨ ɋɆɋ 
HT:DIST_STOP Ɉɫɬɚɧɨɜ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɨ ɋɆɋ 
HT:DIST_DRAIN ɋɥɢɜ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɨ ɤɨɦɚɧɞɟ 

ɋɆɋ 

Ɍɚɛɥɢɰɚ 22 – Ʉɨɞɵ ɢɫɯɨɞɹɳɢɯ ɬɪɟɜɨɠɧɵɯ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɋɆɋ-

ɫɨɨɛɳɟɧɢɣ 

Ʉɨɞ ɉɨɹɫɧɟɧɢɟ 
1 2 

START Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪɚ 
 

CW:FAIL:LOW_PRESS Ⱥɜɚɪɢɹ: ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ 

CW:FAIL:LOW_TEMP-DRAIN Ⱥɜɚɪɢɹ: ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɢɫɬɟɦɟ ɜɨ-
ɞɨɫɧɚɛɠɟɧɢɹ, ɫɥɢɜ ɜɨɞɵ 

HW:FAIL:HIGH_HTA_TEMP Ⱥɜɚɪɢɹ: ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟ-
ɥɹ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 22 

1 2 
HW:FAIL:LOW_PRESS Ⱥɜɚɪɢɹ: ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 

Ƚȼɋ 
HW:FAIL:LOW_HTA_PRESS Ⱥɜɚɪɢɹ: ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  ɜ 

ɫɢɫɬɟɦɟ Ƚȼɋ 
HT:FAIL:LOW_HTA_TEMP Ⱥɜɚɪɢɹ: ɇɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɜɨɞɵ 

ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
HT:FAIL:LOW_PRESS Ⱥɜɚɪɢɹ: ɇɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨ-

ɫɧɚɛɠɟɧɢɹ 
HT:FAIL:HIGH_TEMP Ⱥɜɚɪɢɹ: ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɜɨɞɵ 

ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
EL:RES_SWITCH ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɩɟɪɟɯɨɞ ɧɚ ɪɟɡɟɪɜɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
EL:AUTO_SWITCH ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɩɟɪɟɯɨɞ ɧɚ ɚɜɬɨɧɨɦɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
EL:NET_SWITCH ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɩɟɪɟɯɨɞ ɧɚ ɨɫɧɨɜɧɨɟ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 
EL:AC:Defect ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɚɤɤɭɦɭɥɹ-

ɬɨɪɚ 
EL:AC:Ok ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɚɤɤɭɦɭɥɹɬɨɪ ɜ ɩɨɪɹɞɤɟ 
EL:LOW_FUEL_LEVEL ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɬɨɩɥɢɜɚ 
EL:LOW_FUEL_Ok ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ: ɭɪɨɜɟɧɶ ɬɨɩɥɢɜɚ ɜ ɧɨɪɦɟ 

 

ɇɚ ɪɢɫ. 40 ɩɨɤɚɡɚɧ ɷɤɪɚɧ ɨɬɥɚɞɤɢ ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɋɆɋ ɨɛɦɟɧɚ. 

ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɷɤɪɚɧɚ ɦɨɠɧɨ  

ɧɚɛɥɸɞɚɬɶ ɮɨɪɦɢɪɭɟɦɵɟ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɤ ɨɬɩɪɚɜɤɟ ɋɆɋ ɫɨɨɛɳɟ-

ɧɢɹ ɢ «ɨɬɩɪɚɜɥɹɬɶ» ɢɯ; 

ɮɨɪɦɢɪɨɜɚɬɶ «ɜɯɨɞɹɳɢɟ» ɋɆɋ ɫɨɨɛɳɟɧɢɹ; 

ɡɚɞɚɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɚɛɨɧɟɧɬɨɜ (ɞɨ 3 ɩɨɥɶɡɨɜɚɬɟɥɟɣ) ɢ ɢɯ ɬɟɥɟɮɨɧɵ; 

ɡɚɞɚɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɟɫɫɢɣ ɰɢɤɥɢɱɟɫɤɨɝɨ ɨɩɨɜɟɳɟɧɢɹ (ɞɨ 6 ɲɬɭɤ) ɢ ɢɯ 

ɜɪɟɦɟɧɚ. 
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Ɋɢɫɭɧɨɤ 40 – ɗɤɪɚɧ ɨɬɥɚɞɤɢ ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɜ ɪɟɚɥɶɧɨɫɬɢ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶɫɹ 

ɩɪɢɟɦɨɦ ɢ ɨɬɩɪɚɜɤɨɣ ɫɨɨɛɳɟɧɢɣ, ɢɝɧɨɪɢɪɭɟɬ ɜɯɨɞɹɳɢɟ ɫɨɨɛɳɟɧɢɹ ɫ ɧɨɦɟɪɨɜ, 

ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɫɩɢɫɤɟ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

 5.5 ɉɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɉɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɪɨɟɤɬɚ 

CoDeSys: 

ɚ) ɪɚɡɞɟɥ ɨɛɴɹɜɥɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ. Ɂɞɟɫɶ ɨɛɴɹɜɥɟɧɵ ɜɯɨɞɧɵɟ 

ɢ ɜɵɯɨɞɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɤɨɧɬɪɨɥɥɟɪɚ, ɤɨɬɨɪɵɟ ɜ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɞɨɥɠɧɵ 

ɛɵɬɶ ɩɟɪɟɧɟɫɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɡɞɟɥɵ ɤɨɧɮɢɝɭɪɚɰɢɢ ɉɅɄ, ɚ ɬɚɤɠɟ ɩɟ-

ɪɟɦɟɧɧɵɟ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɨɛɦɟɧɟ ɩɨ ɋɆɋ ɢ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, 

ɮɨɪɦɢɪɭɟɦɵɟ ɢɡ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ. Ʉɨɞ ɪɚɡɞɟɥɚ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ; 

ɛ) ɩɪɨɝɪɚɦɦɚ PLC_PRG (ɝɥɚɜɧɚɹ ɩɪɨɝɪɚɦɦɚ), ɤɨɬɨɪɚɹ ɜɵɡɵɜɚɟɬ ɧɚ ɜɵ-

ɩɨɥɧɟɧɢɟ ɞɪɭɝɢɟ ɩɪɨɝɪɚɦɦɵ, ɡɚɧɢɦɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɟɪɟɦɟɧɧɵɯ ɜɪɟɦɟɧɢ 
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ɢ ɨɛɫɥɭɠɢɜɚɟɬ ɷɤɪɚɧ ɨɬɥɚɞɤɢ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ȼ; 

ɜ) ɩɪɨɝɪɚɦɦɚ SCADA_exchang, ɡɚɧɢɦɚɸɳɚɹɫɹ ɨɛɦɟɧɨɦ ɞɚɧɧɵɦɢ ɫɨ 

SCADA-ɫɢɫɬɟɦɨɣ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ; 

ɝ) ɩɪɨɝɪɚɦɦɚ LOAD_CONFIG, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɡɚɝɪɭɡɤɭ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ 

ɷɤɪɚɧɚ ɨɬɥɚɞɤɢ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɩɟɪɜɨɝɨ ɋɆɋ ɫɨɨɛɳɟ-

ɧɢɹ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ; 

ɞ) ɩɪɨɝɪɚɦɦɚ NOTIFICATION. ȼɵɩɨɥɧɹɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɢɤɥɢɱɟɫɤɢɯ 

ɨɩɨɜɟɳɟɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨ ɜɪɟɦɟɧɢ.  Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟ-

ɧɢɢ Ⱦ; 

ɟ) ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ  MESSAGE_FORMER, ɮɨɪɦɢɪɭɸɳɢɣ ɫɨɨɛɳɟ-

ɧɢɹ ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɤ ɩɟɪɟɞɚɧɧɨɣ ɟɦɭ ɫɬɪɨɤɟ ɫ ɤɨɞɨɦ ɦɟɬɨɤ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ. 

Ʉɨɞ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȿ; 

ɠ) ɩɪɨɝɪɚɦɦɚ SMS_QUEUING, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɩɨɫɬɚɧɨɜɤɭ ɢɫɯɨɞɹɳɢɯ 

ɫɨɨɛɳɟɧɢɣ ɜ ɨɱɟɪɟɞɶ (ɰɢɤɥɢɱɟɫɤɢɣ ɛɭɮɟɪ ɧɚ 6 ɫɨɨɛɳɟɧɢɣ). Ʉɨɞ ɩɪɨɝɪɚɦɦɵ 

ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ɀ; 

ɡ) ɩɪɨɝɪɚɦɦɚ SMS_SENDER, ɡɚɧɢɦɚɸɳɚɹɫɹ ɨɬɩɪɚɜɤɨɣ ɨɱɟɪɟɞɧɨɝɨ ɫɨɨɛ-

ɳɟɧɢɹ ɢɡ ɨɱɟɪɟɞɢ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ɂ; 

ɢ) ɩɪɨɝɪɚɦɦɚ SMS_SERVICE, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɚɹ ɩɪɢɟɦ ɢ 

ɩɨɫɵɥɤɭ ɫɨɨɛɳɟɧɢɣ. ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɬɨɬɢɩɟ ɟɟ ɜɵɡɨɜ ɡɚɦɟɧɟɧ ɪɚɛɨɬɨɣ ɫ ɨɬ-

ɥɚɞɨɱɧɵɦ ɷɤɪɚɧɨɦ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ɂ; 

ɤ) ɩɪɨɝɪɚɦɦɚ CW_SYSTEM, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɢ-

ɫɬɟɦɨɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɬɪɢ ɪɟɠɢɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟ-

ɦɵ: ɨɫɬɚɧɨɜ, ɪɚɛɨɬɚ, ɫɥɢɜ  ɢ ɚɜɚɪɢɹ. ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟ-

ɦɨɣ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɢ ɫɦɟɧɭ ɪɟɠɢɦɚ ɩɨ ɤɨɦɚɧɞɚɦ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ SCADA 

ɫɢɫɬɟɦɵ ɢ ɩɨ ɋɆɋ (ɫ ɩɨɫɵɥɤɨɣ ɨɩɨɜɟɳɟɧɢɣ). ɉɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɢɪɭɟɬ ɬɟɦɩɟ-

ɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɢ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɚɜɚɪɢɢ (ɫ ɩɨɫɵɥɤɨɣ ɨɩɨɜɟɳɟɧɢɹ) 

ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɧɨɪɦɵ. ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɞɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɥɢɜ ɜɨɞɵ. Ʉɨɞ 

ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ʉ; 
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 ɥ) ɩɪɨɝɪɚɦɦɚ HW_SYSTEM, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ 

ɫɢɫɬɟɦɨɣ Ƚȼɋ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɬɪɢ ɪɟɠɢɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ: ɨɫɬɚ-

ɧɨɜ, ɪɚɛɨɬɚ, ɫɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɚɜɚɪɢɹ. ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɹɟɬ ɭɩɪɚɜɥɟɧɢɟ 

ɫɢɫɬɟɦɨɣ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɢ ɫɦɟɧɭ ɪɟɠɢɦɚ ɩɨ ɤɨɦɚɧɞɚɦ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ 

SCADA ɫɢɫɬɟɦɵ ɢ ɩɨ ɋɆɋ (ɫ ɩɨɫɵɥɤɨɣ ɨɩɨɜɟɳɟɧɢɣ). ɉɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɢɪɭ-

ɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɚɜɚɪɢɢ 

(ɫ ɩɨɫɵɥɤɨɣ ɨɩɨɜɟɳɟɧɢɹ) ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɧɨɪɦɵ. 

ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨ-

ɦɚɬɢɱɟɫɤɢɣ ɫɥɢɜ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɩɨ ɩɨɜɵɲɟɧɢɢ ɞɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ –

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ 

Ʌ; 

ɦ) ɩɪɨɝɪɚɦɦɚ HT_SYSTEM, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɢ-

ɫɬɟɦɨɣ ɨɬɨɩɥɟɧɢɹ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɬɪɢ ɪɟɠɢɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ: 

ɨɫɬɚɧɨɜ, ɪɚɛɨɬɚ, ɫɥɢɜ  ɢ ɚɜɚɪɢɹ. ɉɪɨɝɪɚɦɦɚ ɜɵɩɨɥɧɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɫɢɫɬɟɦɨɣ ɜɨ 

ɜɫɟɯ ɪɟɠɢɦɚɯ ɢ ɫɦɟɧɭ ɪɟɠɢɦɚ ɩɨ ɤɨɦɚɧɞɚɦ, ɩɨɫɬɭɩɚɸɳɢɯ ɢɡ SCADA ɫɢɫɬɟɦɵ 

ɢ ɩɨ ɋɆɋ (ɫ ɩɨɫɵɥɤɨɣ ɨɩɨɜɟɳɟɧɢɣ). ɉɪɨɝɪɚɦɦɚ ɪɟɝɭɥɢɪɭɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɨɛ-

ɪɚɬɧɨɣ ɜɨɞɵ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɩɟɪɚɬɭɪ-

ɧɵɦ ɝɪɚɮɢɤɨɦ, ɡɚɞɚɧɧɵɦ ɟɟ ɥɨɤɚɥɶɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɞɞɟɪɠɢ-

ɜɚɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɜɨɞɵ ɩɭɬɟɦ ɩɟɪɟ-

ɤɥɸɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ. ɉɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɢɪɭɟɬ ɬɟɦɩɟ-

ɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɢ ɩɟɪɟɯɨɞɢɬ ɜ ɪɟɠɢɦ ɚɜɚɪɢɢ (ɫ ɩɨɫɵɥɤɨɣ ɨɩɨɜɟ-

ɳɟɧɢɹ) ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɧɨɪɦɵ. ɉɪɢ ɩɨɧɢɠɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɥɢɜ ɜɨ-

ɞɵ. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ɇ; 

ɧ) ɩɪɨɝɪɚɦɦɚ EL_SYSTEM, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɤɨɧɬɪɨɥɶ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨ-

ɫɧɚɛɠɟɧɢɹ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɬɪɢ ɪɟɠɢɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ: ɪɚɛɨɬɚ ɨɬ 

ɫɟɬɢ,  ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ, ɚɜɬɨɧɨɦɧɨɟ ɩɢɬɚɧɢɟ. ɉɪɨɝɪɚɦɦɚ ɭɜɟɞɨɦɥɹɟɬ ɩɨɥɶɡɨ-

ɜɚɬɟɥɹ ɨ ɫɦɟɧɟ ɪɟɠɢɦɚ, ɤɨɧɬɪɨɥɢɪɭɟɬ ɭɪɨɜɟɧɶ ɬɨɩɥɢɜɚ ɜ ɛɚɤɟ ɞɢɡɟɥɶ ɷɥɟɤɬɪɨ-

ɫɬɚɧɰɢɢ ɢ ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɚ ɢɫɬɨɱɧɢɤɚ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. ȼ ɫɥɭɱɚɟ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɚ ɮɨɪɦɢɪɭɸɬɫɹ 
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɝɧɚɥɵ ɜ SCADA-ɫɢɫɬɟɦɭ ɢ ɨɬɩɪɚɜɥɹɟɬɫɹ ɋɆɋ ɫɨɨɛɳɟɧɢɟ 

Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ɇ. 

ȼɫɟ ɩɪɨɝɪɚɦɦɵ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɧɚɩɢɫɚɧɵ ɧɚ ɹɡɵɤɟ ST. 

5.6 SCADA-ɫɢɫɬɟɦɚ 

5.6.1 ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ 

Ⱦɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɉɅɄ ɢ SCADA ɫɢɫɬɟɦɨɣ ɦɨɝɭɬ ɛɵɬɶ ɡɚ-

ɞɟɣɫɬɜɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɢɧɬɟɪɮɟɣɫɵ, ɜ ɬɨɦ ɱɢɫɥɟ Ethernet. ɉɪɨɝɪɚɦɦɧɵɣ ɫɢɦɭ-

ɥɹɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɬɨɤɨɥ OPC. ȼ ɨɩɰɢɹɯ ɩɪɨɟɤɬɚ CoDeSys ɩɪɨɝɪɚɦɦɵ ɉɅɄ 

ɜɫɟ ɝɥɨɛɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɦɟɧɚ ɫɨ SCADA-ɫɢɫɬɟɦɨɣ, 

ɛɵɥɢ ɜɤɥɸɱɟɧɵ ɜ «ɫɢɦɜɨɥɶɧɵɣ ɮɚɣɥ» ɢ ɫɬɚɥɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɬɟɝɚɦɢ OPC ɫɟɪ-

ɜɟɪɚ CoDeSys. 

ȼ ɩɪɨɟɤɬɟ Trace Mode ɜ ɪɚɡɞɟɥɟ «ɂɫɬɨɱɧɢɤɢ/ɩɪɢɟɦɧɢɤɢ» ɛɵɥɢ ɫɤɨɧɮɢɝɭ-

ɪɢɪɨɜɚɧɵ ɞɜɟ ɝɪɭɩɩɵ ɬɟɝɨɜ: OPC_Read ɢ OPC_Write, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɱɬɟ-

ɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɢɡ ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɡɚɩɢɫɢ ɩɟɪɟɦɟɧɧɵɯ ɜ ɤɨɧɬɪɨɥɥɟɪ ɫɨɨɬɜɟɬ-

ɫɬɜɟɧɧɨ. ɉɟɪɟɱɧɢ ɤɚɧɚɥɨɜ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 41, 42. ɉɟɪɟɱɧɢ ɩɟɪɟɦɟɧɧɵɯ ɩɨɥɧɨ-

ɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɚɛɥɢɰɚɦ 16,17,18. 

ȼɫɟ «ɚɧɚɥɨɝɨɜɵɟ» ɜɟɥɢɱɢɧɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ SCADA-ɫɢɫɬɟɦɭ, ɩɪɨɯɨɞɹɬ 

ɨɛɪɚɛɨɬɤɭ ɜ ɤɚɧɚɥɚɯ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɪɢɫ. 43. 
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Ɋɢɫɭɧɨɤ 41 – Ʉɚɧɚɥɵ OPC_Read 
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Ɋɢɫɭɧɨɤ 42 – Ʉɚɧɚɥɵ OPC_Write 

 

Ɋɢɫɭɧɨɤ 43 – Ʉɚɧɚɥɵ ɚɧɚɥɨɝɨɜɵɯ ɜɟɥɢɱɢɧ  
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5.6.2 ɗɤɪɚɧɵ ɜɢɡɭɚɥɢɡɚɰɢɢ 

Ɉɫɧɨɜɧɨɣ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 44. 

ɇɚ ɧɟɦ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɢ ɭɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɞɚɜɥɟ-

ɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɤɨɥɨ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɜɵɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ. ɑɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɧɹɟɬ ɰɜɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 

ɡɚɞɟɣɫɬɜɨɜɚɧɨ ɨɧɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɥɢ ɧɟɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɨ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɫɨɨɛɳɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɰɜɟɬɚ ɫɢɝɧɚɥɶɧɵɯ ɥɚɦɩ.  

ȼ ɧɢɠɧɟɣ ɩɪɚɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɵ ɪɚɡɦɟɳɟɧɵ ɨɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ, Ƚȼɋ ɢ ɨɬɨɩɥɟɧɢɹ ɢ ɤɧɨɩɤɚ ɜɵɡɨɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɤɪɚɧɚ ɞɥɹ 

ɞɟɬɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

(ɪɢɫ. 45). 

 

Ɋɢɫɭɧɨɤ 44 – Ɉɫɧɨɜɧɨɣ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ Trace Mode 
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Ɋɢɫɭɧɨɤ 45 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɤɪɚɧ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ Trace Mode 

ɇɚɫɬɪɨɣɤɚ ɩɪɢɜɹɡɨɤ ɷɤɪɚɧɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 46, 47. 

 

Ɋɢɫɭɧɨɤ 46 – ɉɪɢɜɹɡɤɢ ɨɫɧɨɜɧɨɝɨ ɷɤɪɚɧɚ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
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 Ɋɢɫɭɧɨɤ 47 – ɉɪɢɜɹɡɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɤɪɚɧɚ ɦɨɧɢɬɨɪɚ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

5.7 Ɋɟɡɭɥɶɬɚɬɵ ɚɩɪɨɛɚɰɢɢ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ 

Ɋɟɡɭɥɶɬɚɬɵ ɚɩɪɨɛɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɰɟɥɨɦ ɩɨɥɨɠɢɬɟɥɶ-

ɧɵ: ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɭɫɩɟɲɧɨ ɪɟɲɚɟɬ ɡɚɞɚɱɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɜɫɟɦɢ ɫɢɫɬɟɦɚɦɢ. 

ȼ ɦɟɫɬɟ ɫ ɬɟɦ ɬɪɟɛɭɸɬ ɞɨɪɚɛɨɬɤɢ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

ɚ) ɞɨɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɢ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɪɚɡ-

ɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ; 

ɛ) ɪɚɡɪɚɛɨɬɤɚ ɦɟɯɚɧɢɡɦɨɜ «ɡɚɳɢɬɵ ɨɬ ɞɭɪɚɤɚ» ɞɥɹ ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ, ɜɨɡɦɨɠɧɨ, ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɩɪɚɜ ɩɨɥɶɡɨɜɚɬɟɥɟɣ.  

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɪɹɞ ɜɨɩɪɨɫɨɜ ɩɨɬɪɟɛɭɟɬɫɹ ɪɟɲɢɬɶ ɩɪɢ ɩɟɪɟɧɨɫɟ ɩɪɨ-

ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚ ɰɟɥɟɜɭɸ ɩɥɚɬɮɨɪɦɭ. 
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6 ȻȿɁɈɉȺɋɇɈɋɌɖ ɂ ɗɄɈɅɈȽɂɑɇɈɋɌɖ 

6.1 Ɉɝɧɟɡɚɳɢɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɨɣ ɫɬɪɨɩɢɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɪɵɲɢ ɡɚɝɨɪɨɞɧɨɝɨ ɞɨɦɚ 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɹɜɥɹɟɬɫɹ ɡɚɝɨɪɨɞ-

ɧɵɣ ɠɢɥɨɣ ɞɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ 10 ɤɢɥɨɦɟɬɪɚɯ ɨɬ ɝ. Ȼɥɚɝɨɜɟɳɟɧɫɤɚ.  

ɋɬɟɧɵ ɞɨɦɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɢɥɢɤɚɬɧɨɝɨ ɤɢɪɩɢɱɚ, ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ 

ɫɬɟɧɵ ɨɲɬɭɤɚɬɭɪɟɧɵ ɩɟɫɱɚɧɨ-ɰɟɦɟɧɬɧɵɦ ɪɚɫɬɜɨɪɨɦ. ɉɪɢɦɟɧɟɧɧɵɣ ɞɥɹ ɷɬɢɯ 

ɰɟɥɟɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɹɜɥɹɟɬɫɹ ɧɟ ɝɨɪɸɱɢɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɢ-

ɮɢɤɚɰɢɟɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɫɬɚɬɶɟ 12 Ɍɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ ɨ ɬɪɟɛɨɜɚɧɢɹɯ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [30]. 

ɉɨɬɨɥɨɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɜ ɞɨɦɟ ɜɵɩɨɥɧɟɧɨ ɢɡ ɫɨɫɧɨɜɨɣ ɞɨɫɤɢ, ɬɨɥɳɢɧɨɣ 

40 ɦɦ, ɩɨɤɪɵɬɨɟ ɭɬɟɩɥɢɬɟɥɟɦ, ɚ ɫɬɪɨɩɢɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɜɭɯ ɫɤɚɬɧɨɣ ɤɪɵɲɢ 

ɡɚɝɨɪɨɞɧɨɝɨ ɞɨɦɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɨɫɧɨɜɨɝɨ ɛɪɭɫɤɚ, ɬɨɥɳɢɧɨɣ 40 ɦɦ ɢ ɲɢɪɢɧɨɣ 

150 ɦɦ. Ⱦɚɧɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɹɜɥɹɟɬɫɹ ɝɨɪɸɱɢɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɛɨɥɶɲɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɛɵɫɬɪɨ ɬɟɪɹɟɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɜ 

ɫɜɹɡɢ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɫɟɱɟɧɢɹ, ɱɟɦ ɜɵɡɵɜɚɟɬ ɨɛɪɭɲɟɧɢɟ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ-

ɦɚ. 

ɍɞɚɥɟɧɧɨɫɬɶ ɨɛɴɟɤɬɚ ɨɬ ɝɨɪɨɞɚ ɫɨɡɞɚɟɬ ɭɝɪɨɡɭ ɟɝɨ ɭɧɢɱɬɨɠɟɧɢɹ ɜ ɫɥɭɱɚɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ. ɋɢɝɧɚɥ ɨ ɩɨɠɚɪɟ, ɨɬɩɪɚɜɥɟɧɧɵɣ ɫ ɬɟɥɟɮɨɧɚ, ɩɪɢɦɭɬ ɧɚ 

ɰɟɧɬɪɚɥɶɧɨɦ ɞɢɫɩɟɬɱɟɪɫɤɨɦ ɩɭɧɤɬɟ ɝ. Ȼɥɚɝɨɜɟɳɟɧɫɤɚ, ɡɚɬɟɦ ɨɬɩɪɚɜɹɬ ɢɡ ɛɥɢ-

ɠɚɣɲɟɣ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ ɞɟɠɭɪɧɵɣ ɤɚɪɚɭɥ.  Ȼɥɢɠɚɣɲɚɹ ɩɨɠɚɪɧɚɹ ɱɚɫɬɶ ɧɚɯɨ-

ɞɢɬɫɹ ɧɟ ɧɚ ɨɤɪɚɢɧɟ ɝɨɪɨɞɚ, ɩɨɷɬɨɦɭ, ɩɨɠɚɪɧɨɦɭ ɚɜɬɨɦɨɛɢɥɸ ɧɟɨɛɯɨɞɢɦɨ ɛɭ-

ɞɟɬ ɩɪɨɟɯɚɬɶ ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɝɨɪɨɞɭ Ȼɥɚɝɨɜɟɳɟɧɫɤɭ. ɉɨɷɬɨɦɭ ɜɪɟɦɹ 

ɩɪɢɛɵɬɢɹ ɩɟɪɜɨɝɨ ɪɚɫɱɟɬɚ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɵ ɤ ɞɚɧɧɨɦɭ 

ɨɛɴɟɤɬɭ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ ɛɨɥɟɟ ɩɨɥɭɱɚɫɚ. Ɂɚ ɷɬɨ ɜɪɟɦɹ, ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤ-

ɰɢɢ ɡɚɝɨɪɨɞɧɨɝɨ ɞɨɦɚ ɩɨɬɟɪɹɸɬ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɢɦɟɸɬ ɨɱɟɧɶ ɧɟ-

ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ (10-15 ɦɢɧɭɬ), ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɝɨɪɟɧɢɢ 

ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɜ ɫɥɟɞɫɬɜɢɢ 

ɱɟɝɨ ɭɦɟɧɶɲɟɧɢɟ ɫɟɱɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɧɚ ɧɟ ɜɵɞɟɪɠɢɜɚɟɬ ɪɚɫ-
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ɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ) ɢ ɞɨɦ ɪɚɡɪɭɲɢɬɫɹ, ɱɟɦ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɫɹ ɭɳɟɪɛ ɨɬ ɩɨ-

ɠɚɪɚ. 

ɍɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɫɬɚɬɶɟ 76 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ №-123 [30] ɧɨɪɦɚɬɢɜ 

ɩɪɢɛɵɬɢɹ ɩɟɪɜɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɨɠɚɪ ɜ ɫɟɥɶɫɤɨɣ ɦɟɫɬɧɨɫɬɢ ɞɨɥɠɟɧ ɫɨ-

ɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 20 ɦɢɧɭɬ [30]. ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚ ɷɬɨ ɜɪɟɦɹ ɡɞɚɧɢɹ 

ɢɡ ɝɨɪɸɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɭɧɢɱɬɨɠɚɟɬɫɹ ɨɝɧɟɦ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ ɮɭɧɞɚɦɟɧɬɚ. ɷɬɨɝɨ 

ɜɪɟɦɟɧɢ ɯɜɚɬɚɟɬ ɡɚ ɩɪɟɞɟɥɚɦɢ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 20 ɦɢɧɭɬ.  

Ⱦɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɡɚɫɬɚɜɥɹɟɬ ɢɫɤɚɬɶ ɩɭɬɢ ɦɢɧɢɦɢɡɚɰɢɢ ɭɳɟɪɛɚ ɨɬ 

ɜɨɡɦɨɠɧɨɝɨ ɩɨɠɚɪɚ. Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɨɝɧɟ-

ɫɬɨɣɤɨɫɬɢ ɞɟɪɟɜɹɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɚɫɧɵɦ ɮɚɤɬɨɪɚɦ ɩɨɠɚɪɚ ɩɭɬɟɦ ɨɛɪɚɛɨɬ-

ɤɢ ɢɯ ɨɝɧɟɡɚɳɢɬɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ⱦɚɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɧɟ ɩɟɪɟɜɟɞɟɬ ɞɟɪɟɜɹɧɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɝɨɪɸɱɢɯ ɜ ɧɟ ɝɨɪɸɱɢɟ, ɧɨ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɢɯ 

ɜɪɟɦɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɭɳɟɪɛ ɨɬ ɩɨ-

ɠɚɪɚ ɢ ɫɨɯɪɚɧɢɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɫɬɪɨɟɧɢɹ. 

ɉɨɞ ɨɝɧɟɡɚɳɢɬɨɣ ɞɪɟɜɟɫɢɧɵ ɩɨɧɢɦɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɝɨɪɸɱɟɫɬɢ ɢ ɩɨɠɚɪ-

ɧɨɣ ɨɩɚɫɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɞɪɟɜɟɫɢ-

ɧɵ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɇɉȻ 251-98 «Ɉɝɧɟɡɚ-

ɳɢɬɧɵɟ ɫɨɫɬɚɜɵ ɢ ɜɟɳɟɫɬɜɚ ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨɜɟ. Ɉɛɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ, Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ», ɨɝɧɟɡɚɳɢɬɧɵɟ ɫɨɫɬɚɜɵ ɢ ɜɟɳɟɫɬɜɚ ɞɥɹ ɞɪɟɜɟ-

ɫɢɧɵ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨɜɟ (ɈɁɋȼ) – ɫɨɫɬɚɜɵ, ɜɟɳɟɫɬɜɚ (ɫɦɟɫɶ ɜɟɳɟɫɬɜ) 

ɢɥɢ ɦɚɬɟɪɢɚɥɵ, ɨɛɥɚɞɚɸɳɢɟ ɬɪɟɛɭɟɦɨɣ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɢ ɫɩɟ-

ɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɝɧɟɡɚɳɢɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɨɜ ɢɡ 

ɞɪɟɜɟɫɢɧɵ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨɜɟ [31]. 

Ɉɝɧɟɡɚɳɢɬɧɵɣ ɫɨɫɬɚɜ (ɜɟɳɟɫɬɜɨ) ɞɥɹ ɞɪɟɜɟɫɢɧɵ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨ-

ɜɟ (Ɉɋ): ɋɨɫɬɚɜ (ɜɟɳɟɫɬɜɨ), ɨɛɥɚɞɚɸɳɢɣ ɬɪɟɛɭɟɦɨɣ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɶɸ ɢ ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɝɧɟɡɚɳɢɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ 

ɨɛɴɟɤɬɨɜ ɢɡ ɞɪɟɜɟɫɢɧɵ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨɜɟ [32]. 
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ɂɫɩɨɥɶɡɭɟɦɵɟ ɈɁɋȼ ɞɥɹ ɨɝɧɟɡɚɳɢɬɵ ɞɪɟɜɟɫɢɧɵ ɢ ɢɡɞɟɥɢɣ ɢɡ ɧɟɟ, ɜ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜɚ, ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟ-

ɞɭɸɳɢɟ ɜɢɞɵ: 

– ɥɚɤɢ, ɨɛɪɚɡɭɸɳɢɟ ɧɚ ɡɚɳɢɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɧɤɭɸ ɩɪɨɡɪɚɱɧɭɸ 

ɩɥɟɧɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɫɨɯɪɚɧɢɬɶ ɬɟɤɫɬɭɪɭ ɞɪɟɜɟɫɢɧɵ, ɨɛɥɚɞɚɸɳɢɟ ɞɟɤɨɪɚɬɢɜ-

ɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɡɚɳɢɳɚɸɳɢɟ ɨɬ ɜɨɡɝɨɪɚɧɢɹ; 

– ɤɪɚɫɤɢ, ɷɦɚɥɢ,  ɨɛɪɚɡɭɸɳɢɟ ɧɚ ɡɚɳɢɳɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɨɧɤɢɣ ɧɟɩɪɨ-

ɡɪɚɱɧɵɣ ɫɥɨɣ ɪɚɡɥɢɱɧɵɯ ɰɜɟɬɨɜ ɢ ɨɬɬɟɧɤɨɜ, ɩɪɢɞɚɸɳɢɯ ɞɟɤɨɪɚɬɢɜɧɵɣ ɜɢɞ, 

.ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɜɨɡɝɨɪɚɧɢɸ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɩɥɚɦɟɧɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɡɚ-

ɳɢɳɚɸɳɢɯ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɥɚɝɢ; 

– ɩɨɤɪɵɬɢɹ, ɨɛɦɚɡɤɢ - ɧɚɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɳɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫɨɫɬɚɜɵ 

ɩɚɫɬɨɨɛɪɚɡɧɨɣ ɤɨɧɫɢɫɬɟɧɰɢɢ, ɡɚɳɢɳɚɸɳɢɟ ɨɬ ɜɨɡɝɨɪɚɧɢɹ ɢ ɧɟ ɨɛɥɚɞɚɸɳɢɟ ɞɨ-

ɫɬɚɬɨɱɧɵɦɢ ɞɟɤɨɪɚɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ; 

– ɩɪɨɩɢɬɤɢ, ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɫɨɥɟɣ (ɚɧɬɢɩɢɪɟɧɨɜ), ɧɚɧɨɫɢɦɵɟ ɧɚ ɩɨ-

ɜɟɪɯɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ, ɜɜɨɞɢɦɵɟ ɫɩɨɫɨɛɨɦ ɝɥɭɛɨɤɨɣ ɩɪɨɩɢɬɤɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 

ɢɥɢ ɫɩɨɫɨɛɨɦ ɩɪɨɝɪɟɜ-ɯɨɥɨɞɧɚɹ ɜɚɧɧɚ ɢ ɫɧɢɠɚɸɳɢɟ ɟɟ ɩɨɠɚɪɧɭɸ ɨɩɚɫɧɨɫɬɶ 

[32]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɪɟɞɫɬɜɚ ɨɝɧɟɡɚɳɢɬɵ ɦɨɝɭɬ ɛɵɬɶ ɚɬɦɨɫɮɟɪɨɭɫɬɨɣɱɢɜɵɦɢ ɢ 

ɧɟɚɬɦɨɫɮɟɪɨɭɫɬɨɣɱɢɜɵɦɢ, ɧɟɚɬɦɨɫɮɟɪɨɭɫɬɨɣɱɢɜɵɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɭɫɥɨɜɢ-

ɹɯ ɡɚɤɪɵɬɵɯ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɜɨɡɞɭɯɚ 

ɧɟ ɛɨɥɟɟ 70%. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ Ɋ 53292-2009 «Ɉɝɧɟɡɚɳɢɬɧɵɟ ɫɨ-

ɫɬɚɜɵ ɢ ɜɟɳɟɫɬɜɚ ɞɥɹ ɞɪɟɜɟɫɢɧɚ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɟɟ ɨɫɧɨɜɟ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 

Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ», ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɡɚɳɢɬɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɈɁɋȼ 

ɬɨɥɶɤɨ I ɢ II ɝɪɭɩɩ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ƚɪɭɩɩɚ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤ-

ɬɢɜɧɨɫɬɢ ɩɨɤɚɡɵɜɚɟɬ ɩɨɬɟɪɸ ɦɚɫɫɵ ɨɛɪɚɡɰɚ ɨɛɪɚɛɨɬɚɧɧɨɣ ɈɁɋȼ ɞɟɪɟɜɹɧɧɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɟ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ. Ⱦɥɹ ɈɁɋȼ I ɝɪɭɩɩɵ ɨɝɧɟ-

ɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɛɵɥɶ ɦɚɫɫɵ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 9%, 

ɞɥɹ ɈɁɋȼ II ɝɪɭɩɩɵ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɜ 



87 
 

ɢɧɬɟɪɜɚɥɟ ɨɬ 9 ɞɨ25 %. Ⱦɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 

ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɥɚɛɨɪɚɬɨɪɢɣ [32]. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ ɞɟɪɟɜɹɧɧɨɣ ɫɬɪɨɩɢɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɵɲɢ ɡɚ-

ɜɢɫɢɬ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɪɢɟɧɬɢɪɨɜɚɬɶ ɧɚ ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɣ ɢ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ – ɧɚɧɟɫɟɧɢɟ 

ɤɢɫɬɶɸ, ɜɚɥɢɤɨɦ, ɪɚɫɩɵɥɢɬɟɥɟɦ ɢ ɬ.ɞ., ɱɬɨ ɧɟ ɩɨɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɧɚ-

ɧɢɣ ɢ ɧɚɜɵɤɨɜ.  

ȼ ɷɬɨɣ ɫɜɹɡɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɦɨɧɢɬɨɪɢɧɝ ɜ ɫɟɬɢ ɢɧɬɟɪɧɟɬ, ɩɨ ɩɪɨɢɡɜɨɞɢɬɟ-

ɥɹɦ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɋɜɹɡɚɧɨ ɷɬɨ ɫ 

ɬɟɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦ ɦɚɬɟɪɢɚɥ ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɧɚ ɧɟɨɛɪɚɛɨɬɚɧɧɭɸ 

(ɫɬɪɨɩɢɥɵ ɧɟɫɬɪɨɝɚɧɵɟ) ɩɨɜɟɪɯɧɨɫɬɶ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɧɟɨɬɚɩɥɢɜɚɟ-

ɦɵɯ ɱɟɪɞɚɱɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɡɧɚɱɢɬɟɥɶɧɵɣ 8-10 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɝɚɪɚɧ-

ɬɢɣɧɵɣ ɫɪɨɤ.   

ȼɵɛɨɪ ɜɵɩɚɥ ɧɚ ɨɝɧɟ ɢ ɛɢɨɡɚɳɢɬɧɵɣ ɩɪɟɩɚɪɚɬ - Ȼɢɨɩɢɪɟɧ «ɈɁɈɇ-007», 

ɨɝɧɟɛɢɨɡɚɳɢɬɧɚɹ ɩɪɨɩɢɬɤɚ ɞɥɹ ɞɟɪɟɜɹɧɧɵɯ ɱɟɪɞɚɤɨɜ ɢ ɫɬɪɨɩɢɥ. ɏɨɪɨɲɨ ɡɚ-

ɳɢɳɚɟɬ ɞɪɟɜɟɫɢɧɭ ɨɬ ɜɨɡɝɨɪɚɧɢɣ, ɨɫɬɚɧɚɜɥɢɜɚɟɬ ɝɨɪɟɧɢɟ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɟɪɟɜɹɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɧɭɬɪɢ ɢ ɫɧɚɪɭɠɢ 

ɩɨɦɟɳɟɧɢɣ ɜɫɟɯ ɬɢɩɨɜ ɡɞɚɧɢɣ, ɩɨɥɵ ɢ ɧɢɠɧɢɟ ɜɟɧɰɵ ɫɬɪɨɟɧɢɣ; ɦɟɫɬɚ ɤɨɧɬɚɤɬɚ 

ɫ ɩɨɱɜɨɣ; ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞɜɟɪɠɟɧɧɵɟ ɩɪɹɦɨɦɭ ɞɟɣɫɬɜɢɸ ɨɫɚɞɤɨɜ. ɉɪɢɦɟɧɢɦ ɜ 

ɠɟɫɬɤɢɯ ɭɫɥɨɜɢɹɯ (ɛɨɥɨɬɢɫɬɵɟ ɦɟɫɬɧɨɫɬɢ, ɩɪɢɦɨɪɫɤɢɟ ɪɚɣɨɧɵ, Ʉɪɚɣɧɢɣ ɋɟɜɟɪ 

ɢ ɞɪ.). Ⱦɥɹ ɫɪɭɛɨɜ ɧɚ ɜɵɞɟɪɠɤɟ. ɉɨɞɯɨɞɢɬ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɤɥɟɟɧɵɯ ɞɟɪɟɜɹɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɛɪɭɫɚ LVL, ɮɚɧɟɪɵ, OSB ɢ ɞɪ. ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɞɪɟɜɟɫɢɧɵ.  

ɋɩɨɫɨɛɵ ɧɚɧɟɫɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɞɪɟɜɟɫɢɧɵ ɜɨɡɦɨɠɧɵ ɤɢɫɬɶɸ, ɜɚɥɢ-

ɤɨɦ, ɦɟɬɨɞɨɦ ɪɚɫɩɵɥɟɧɢɹ ɢɥɢ ɨɤɭɧɚɧɢɹ. ɉɪɢ ɧɚɧɟɫɟɧɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɱɢɬɵ-

ɜɚɬɶ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ: ɨɬ 1,1 ɞɨ 1,6 ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɥɨɠɧɨɫɬɢ ɝɟɨɦɟɬɪɢɢ ɨɛ-

ɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɛɨɬɵ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ 

ɬɟɦɩɟɪɚɬɭɪ: ɨɬ -15°ɋ ɞɨ +50°ɋ. 

ɉɪɢ ɪɭɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɨɡɦɨɠɧɨ ɞɨɫɬɢɠɟɧɢɟ 

ɤɚɤ ɩɟɪɜɨɣ ɬɚɤ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɨɝɧɟɡɚɳɢɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɩɨ ȽɈɋɌ Ɋ 
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53292-2009). ȼ ɬɚɛɥɢɰɟ 23 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨ-

ɤɪɵɬɢɹ. 

Ɍɚɛɥɢɰɚ 23 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɤɪɵɬɢɹ Ȼɢɨɩɢɪɟɧ «ɈɁɈɇ-007» ɩɨ 

[33] 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɪɵɬɢɹ Ɉɝɧɟɛɢɨɡɚɳɢɬɚ 

ȼɧɭɬɪɟɧɧɢɟ ɞɟɪɟɜɹɧɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟ-
ɧɢɣ (ɱɟɪɞɚɤ, ɧɚɞɜɨɪɧɵɟ ɩɨɫɬɪɨɣɤɢ, ɩɨɝɪɟɛɚ, ɚɦɛɚɪɵ, ɫɤɥɚɞɵ, 
ɝɚɪɚɠɢ ɢ ɬ.ɞ.) (ɩɨ ȽɈɋɌ 9.401-91) 

ɇɟ ɦɟɧɟɟ 10 ɥɟɬ 

ȼɧɭɬɪɢ ɫɤɪɵɬɵɯ ɩɨɥɨɫɬɟɣ (ɫɬɟɧɨɜɵɟ ɩɭɫɬɨɬɵ, ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɦɟɠɞɭ ɫɬɟɧɚɦɢ ɢ ɨɛɲɢɜɤɨɣ ɢ ɬ.ɞ.) (ɩɨ ȽɈɋɌ 9.401-91) 

ɇɟ ɦɟɧɟɟ 30 ɥɟɬ 

ɇɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɟ ɩɨɞɜɟɪɠɟɧɧɵɟ ɜɵɦɵɜɚɧɢɸ (ɩɨ 
ȽɈɋɌ 9.401-91) 

ɇɟ ɦɟɧɟɟ 3 ɥɟɬ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɦɵɲɥɟɧɧɨɣ ɚɬɦɨɫɮɟɪɵ ɯɨ-
ɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɍɏɅ1 (ɭɫɥɨɜɢɹ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ) ɜ ɡɚɤɪɵɬɵɯ 
ɧɟ ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɩɨ ȽɈɋɌ 9.401-91) 

ɇɟ ɦɟɧɟɟ 5 ɥɟɬ 

ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɞɪɟɜɟɫɢɧɚ ɢ ɞɟɪɟɜɹɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɬɪɟɛɭɸɬ ɫɩɟɰɢ-

ɚɥɶɧɨɣ ɫɭɲɤɢ. Ɉɛɪɚɛɨɬɚɧɧɚɹ ɞɪɟɜɟɫɢɧɚ ɜɵɫɵɯɚɟɬ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɱɟ-

ɪɟɡ 24 ɱɚɫɚ. Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɞɪɟɜɟɫɢɧɵ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɢ ɜɡɚɢ-

ɦɨɞɟɣɫɬɜɢɹ ɫ ɫɨɫɬɚɜɨɦ ɨɫɬɚɸɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɣ. Ɂɚɩɚɯ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɨɤɪɵɬɢɟ 

ɛɟɡɨɩɚɫɧɨ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ. 

Ɋɚɫɯɨɞ ɝɨɬɨɜɨɝɨ ɫɨɫɬɚɜɚ: ɞɥɹ I ɝɪɭɩɩɵ – ɧɟ ɦɟɧɟɟ 300 ɝ/ɤɜ.ɦ, ɞɥɹ II ɝɪɭɩ-

ɩɵ – ɧɟ ɦɟɧɟɟ 200 ɝ/ɤɜ.ɦ.ɉɨ ɫɩɟɰɢɚɥɶɧɵɦ ɫɜɨɣɫɬɜɚɦ Ȼɢɨɩɢɪɟɧ «Ɉɡɨɧ-007» ɹɜ-

ɥɹɟɬɫɹ ɚɧɬɢɫɟɩɬɢɤɨɦ ɞɥɹ ɞɟɪɟɜɚ (ɡɚɳɢɬɚ ɨɬ ɩɥɟɫɟɧɢ ɢ ɝɪɢɛɤɚ) ɢ ɦɨɪɨɡɨɫɬɨɣɤɢɦ 

ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. 

Ɉɝɧɟɡɚɳɢɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɞɟɪɟɜɹɧɧɵɯ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɝɨɪɨɞ-

ɧɨɝɨ ɞɨɦɚ ɧɟ ɹɜɥɹɟɬɫɹ ɝɚɪɚɧɬɢɟɣ ɨɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɧɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɦɟɧɶɲɢɬ ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɬɟɪɢ ɨɬ ɧɟɝɨ.  
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ  ɩɪɨɜɟɞɟ-

ɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɬɨɪɵɯ ɜɵɛɪɚɧɨ 

ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ ɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɨɛɴɟɤɬɚ; 

– ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɜɵɛɪɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ 

ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɫɨɟɞɢɧɟɧɢɣ; 

– ɪɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɩɪɨɬɨɬɢɩ) ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ ɢ ɷɥɟɤ-

ɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɴɟɤɬɚ; 

– ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɨɝɧɟɡɚɳɢɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɟɪɟɜɹɧɧɨɣ ɫɬɪɨɩɢɥɶ-

ɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɵɲɢ ɡɚɝɨɪɨɞɧɨɝɨ ɞɨɦɚ. 
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ȻɂȻɅɂɈȽɊȺɎɂɑȿɋɄɂɃ ɋɉɂɋɈɄ 

1 DLM Pressure Transmitter for liquid medium Ru – Ɍɟɯ. Ⱦɨɤɭɦɟɧɬɚɰɢɹ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://sensormatica.ru/files/catalog/ 

datchiki/thermokon/dlm/datasheet-dlm-rus-sensormatica.pdf.  11.01.2017 ɝ. 

2 GRUNDFOS INSTRUCTIONS SQ, SQE. Installation and operating instruc-

tions [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://im.astiv.ru/files/documents/ 

Grundfosliterature-5271206.pdf. – 25.07.2016 ɝ. 

3 GSM/GPRS ɦɨɞɟɦɵ ɉɆ01 24.ȼ, ɉɆ01 24.Ⱥȼ, ɉɆ01 220.ȼ ɢ ɉɆ01 

220.Ⱥȼ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

www.owen.ru/uploads/re_pm01_2321.pdf. – 25.07.2016 ɝ. 

4 HUS-ɫɟɪɢɹ. 2-ɯ ɯɨɞɨɜɨɣ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɫɨɥɟɧɨɢɞɧɵɣ ɤɥɚɩɚɧ 

(ɧɨɪɦɚɥɶɧɨ ɡɚɤɪɵɬɵɣ) [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://inteko.by/files/0000HUS%20Series.pdf. – 01.08.2016 ɝ. 

5 QUINT-PS/ 1AC/24DC/5. ɂɦɩɭɥɶɫɧɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫ ɬɟɯɧɨɥɨɝɢɟɣ 

SFB, ɨɞɧɨɮɚɡɧɵɣ, ɜɵɯɨɞɧɨɣ ɬɨɤ 5 Ⱥ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

103127_ru_04 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www. phoenixcon-

tact.com/online/portal/ru?1dmy&urile=wcm:path:/ruru/web/corporate/press/press_inf

ormation/f31de389-9e15-4eef-aef5-2730a42d8fe8. – 15.08.2016 ɝ. 

6 QUINT-UPS/24DC/24DC/5/ ɂɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. Ɋɭɤɨ-

ɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 104657_ru_01. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭ-

ɩɚ: 

https://www.phoenixcontact.com/online/portal/ru?1dmy&urile=wcm:path:/ruru/web/

corporate/press/press_information/f31de389-9e15-4eef-aef5-2730a42d8fe8.   

- 01.08.2016 ɝ. 

7 Ƚɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɰɢɮɪɨɜɵɦ ɛɥɨɤɨɦ ɭɩɪɚɜɥɟɧɢɹ 

PowerCommand [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: www.ernd.ru/ 

upload/servisdgu/OpisaniePCC1301.pdf. - 01.08.2016 ɝ. 

8 Ⱦɚɬɱɢɤ ɭɪɨɜɧɹ ɩɨɩɥɚɜɤɨɜɵɣ ɉȾɍ-ɂ. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɄɍȼɎ.407511.003Ɋɗ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: www.owen.ru 

/uploads/re_pdu-i_1853_1.pdf. - 09.09.2016 ɝ. 

http://sensormatica.ru/files/catalog/%20datchiki/thermokon/dlm/datasheet-dlm-rus-sensormatica.pdf
http://sensormatica.ru/files/catalog/%20datchiki/thermokon/dlm/datasheet-dlm-rus-sensormatica.pdf
https://im.astiv.ru/files/documents/%20Grundfosliterature-5271206.pdf.
https://im.astiv.ru/files/documents/%20Grundfosliterature-5271206.pdf.
http://www.owen.ru/uploads/re_pm01_2321.pdf.
http://inteko.by/files/0000HUS%20Series.pdf
https://www.phoenixcontact.com/online/portal/ru?1dmy&urile=wcm:path:/ruru/web/corporate/press/press_information/f31de389-9e15-4eef-aef5-2730a42d8fe8
https://www.phoenixcontact.com/online/portal/ru?1dmy&urile=wcm:path:/ruru/web/corporate/press/press_information/f31de389-9e15-4eef-aef5-2730a42d8fe8
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ɝɪɚɞ*) 
 outair_temperature:REAL:=-20; (*MVA:AI4 - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨ-
ɝɨ ɜɨɡɞɭɯɚ, ɝɪɚɞ*) 
 htgdw_temperature:REAL:=90; (*MVA:AI5 - ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɜɨ-
ɞɵ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɝɪɚɞ*) 
 htgrw_temperature:REAL:=70; (*MVA:AI6 - ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ 
ɜɨɞɵ ɨɬɨɩɥɟɧɢɹ, ɝɪɚɞ*) 
 (*ȾɂɋɄɊȿɌɇЫȿ ȼɏɈȾЫ*) 
 gtec_normal_supply:BOOL:=TRUE; (*DI1 - ɜɤɥɸɱɟɧ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱ-
ɧɢɤ ɩɢɬɚɧɢɹ*) 
 gtec_backup_supply:BOOL:=FALSE; (*DI2 - ɜɤɥɸɱɟɧ ɪɟɡɟɪɜɧɵɣ ɢɫ-
ɬɨɱɧɢɤ ɩɢɬɚɧɢɹ*) 
 ups_acum_normal:BOOL:=TRUE; (*DI3 - UPS - ɚɤɤɭɦɭɥɹɬɨɪ ɜ 
ɩɨɪɹɞɤɟ*) 
 ups_backup_supply:BOOL:=FALSE; (*DI4 - UPS - ɩɢɬɚɧɢɟ ɨɬ 
ɚɤɤɭɦɭɥɹɬɨɪɚ*) 
 ups_acum_charging:BOOL:=TRUE; (*DI5 - UPS - ɚɤɤɭɦɭɥɹɬɨɪ 
ɡɚɪɹɠɚɟɬɫɹ*) 
 (*ȾɂɋɄɊȿɌɇЫȿ ȼЫɏɈȾЫ*) 
 water_supply:BOOL:=FALSE; (*DO1 - ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛ-
ɠɟɧɢɹ*) 
 water_drain:BOOL:=FALSE; (*DO2 - ɫɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟ-
ɧɢɹ*) 
 hot_water_supply:BOOL:=FALSE; (*DO3 - ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ*) 
 hta_drain:BOOL:=FALSE; (*DO4 - ɫɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ*) 
  hot_water_drain:BOOL:=FALSE; (*DO6 - ɫɥɢɜ ɝɨɪɹɱɟɣ ɜɨɞɵ*) 
 heating_water_drain:BOOL:=FALSE; (*DO7 - ɫɥɢɜ ɢɡ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ*) 
 heating:BOOL:=TRUE; (*DO8 - ɜɤɥɸɱɟɧɢɟ ɤɨɬɥɚ*) 
 circ_pump:BOOL:=TRUE; (*DO9 - ɜɤɥɸɱɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨ-
ɫɚ*) 
 circ_pump_speed1:BOOL:=FALSE; (*DO11 - ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - 
ɫɤɨɪɨɫɬɶ 1*) 
 circ_pump_speed3:BOOL:=FALSE; (*DO12 - ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - 
ɫɤɨɪɨɫɬɶ 3*) 
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 (*ɈȻɆȿɇ ɋɈ SCADA*) 
 (*ȺɇȺɅɈȽɈȼЫȿ ȼЫɏɈȾЫ*) 
 cw_pressure_to_scada:REAL; (* ɞɚɜɥɟɧɢɟ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɛɚɪ*) 
 hta_pressure_to_scada:REAL; (*ɞɚɜɥɟɧɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɛɚɪ*) 
 hw_pressure_to_scada:REAL; (*ɞɚɜɥɟɧɢɟ ɝɨɪɹɱɟɣ, ɛɚɪ*) 
 htg_pressure_to_scada:REAL; (*ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ, 
ɛɚɪ*) 
 fuel_level_to_scada:REAL; (*ɭɪɨɜɟɧɶ ɬɨɩɥɢɜɚ, %*) 
 cw_temperature_to_scada:REAL; (*ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, 
ɝɪɚɞ*) 
 hta_temperature_to_scada:REAL; (*ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 
ɝɪɚɞ*) 
 hw_temperature_to_scada:REAL; (*ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ, 
ɝɪɚɞ*) 
 outair_temperature_to_scada:REAL; (*ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɝɪɚɞ*) 
 htgdw_temperature_to_scada:REAL; (*ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɹɦɨɣ ɜɨɞɵ ɫɢ-
ɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɝɪɚɞ*) 
 htgrw_temperature_to_scada:REAL; (* ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɜɨɞɵ 
ɨɬɨɩɥɟɧɢɹ, ɝɪɚɞ*) 
 (*ȾɂɋɄɊȿɌɇЫȿ ȼЫɏɈȾЫ*) 
 gtec_normal_supply_to_scada:BOOL; (*ɜɤɥɸɱɟɧ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ*) 
 gtec_backup_supply_to_scada:BOOL; (*ɜɤɥɸɱɟɧ ɪɟɡɟɪɜɧɵɣ ɢɫɬɨɱɧɢɤ 
ɩɢɬɚɧɢɹ*) 
 ups_acum_normal_to_scada:BOOL; (*UPS - ɚɤɤɭɦɭɥɹɬɨɪ ɜ ɩɨɪɹɞɤɟ*) 
 ups_backup_supply_to_scada:BOOL; (*UPS - ɩɢɬɚɧɢɟ ɨɬ 
ɚɤɤɭɦɭɥɹɬɨɪɚ*) 
 ups_acum_charging_to_scada:BOOL; (*UPS - ɚɤɤɭɦɭɥɹɬɨɪ 
ɡɚɪɹɠɚɟɬɫɹ*) 
 water_supply_to_scada:BOOL; (*ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟ-
ɧɢɹ*) 
 water_drain_to_scada:BOOL; (*ɫɥɢɜ ɢɡ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ*) 
 hot_water_supply_to_scada:BOOL; (* ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ Ƚȼɋ*) 
 hta_drain_to_scada:BOOL; (*ɫɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ*) 
 preheating_to_scada:BOOL; (*ɩɨɞɨɝɪɟɜ ɜɨɞɵ ɞɥɹ ɨɬɨɩɥɟɧɢɹ*) 
 hot_water_drain_to_scada:BOOL; (*ɫɥɢɜ ɝɨɪɹɱɟɣ ɜɨɞɵ*) 
 heating_water_drain_to_scada:BOOL; (*ɫɥɢɜ ɢɡ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ*) 
 heating_to_scada:BOOL; (* ɜɤɥɸɱɟɧɢɟ ɤɨɬɥɚ*) 
 heating_supply_to_scada:BOOL; (* ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ*) 
 circ_pump_to_scada:BOOL; (*ɜɤɥɸɱɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ*) 
 circ_pump_speed1_to_scada:BOOL; (*ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - 
ɫɤɨɪɨɫɬɶ 1*) 
 circ_pump_speed3_to_scada:BOOL; (*ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ - 
ɫɤɨɪɨɫɬɶ 3*) 
 cw_alarm_to_scada:BOOL; (*ɚɜɚɪɢɹ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ*) 
 hw_alarm_to_scada:BOOL; (*ɚɜɚɪɢɹ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ*) 
 heating_alarm_to_scada:BOOL; (*ɚɜɚɪɢɹ ɜ ɫɢɫɬɟɦɟ ɬɟɩɥɨɫɧɚɛɠɟ-
ɧɢɹ*) 
 electro_attention_to_scada:BOOL; (*ɧɟɩɨɥɚɞɤɢ ɜ ɫɢɫɬɟɦɟ ɷɥɟɤ 
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ɬɪɨɫɧɚɛɠɟɧɢɹ*) 
 (*ȾɂɋɄɊȿɌɇЫȿ ȼɏɈȾЫ*) 
 water_supply_on_from_scada:BOOL; (*ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛ-
ɠɟɧɢɹ*) 
 water_supply_off_from_scada:BOOL; (*ɜɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ ɢ ɫɥɢɜɚ*) 
 water_drain_on_from_scada:BOOL; (*ɫɥɢɜ ɢɡ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ*) 
 hot_water_supply_on_from_scada:BOOL; (* ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
Ƚȼɋ*) 
 hot_water_supply_off_from_scada:BOOL; (* ɜɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
Ƚȼɋ ɢɥɢ ɫɥɢɜɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ*) 
 hta_drain_on_from_scada:BOOL; (*ɫɥɢɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ*) 
 heating_supply_on_from_scada:BOOL; (* ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ*) 
 heating_supply_off_from_scada:BOOL; (* ɜɵɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ ɢɥɢ ɫɥɢɜɚ*) 
 heating_water_drain_on_from_scada:BOOL; (*ɫɥɢɜ ɢɡ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ*) 
 

 
 start:BOOL :=TRUE; (*ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɨɞɢɧ ɫɬɚɪɬɨɜɵɣ ɰɢɤɥ ɞɥɹ 
ɡɚɝɪɭɡɤɢ ɤɨɧɮɢɝɭɪɚɰɢɢ*) 
 CT:CurTimeEx; (*ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɛɥɨɤ ɞɥɹ ɱɬɟɧɢɹ ɬɟɤɭɳɢɯ ɞɚɬɵ ɢ 
ɜɪɟɦɟɧɢ*) 
 ST64:SysTime64; (*ɬɟɤɭɳɟɟ ɜɪɟɦɹ ɜ ɦɢɥɢɫɟɤɭɧɞɚɯ ɧɟ ɢɫɩɨɥɶɡɭɟɬ-
ɫɹ, ɧɨ ɧɭɠɧɨ ɞɥɹ ɜɵɡɨɜɚ CT*) 
 STD:SystemTimeDate; (*ɩɨɥɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɚɬɟ ɢ ɜɪɟɦɟɧɢ*) 
 Cur_Time:DWORD; (*Ɍɟɤɭɳɟɟ ɜɪɟɦɹ ɜ ɫɟɤɭɧɞɚɯ ɨɬ ɧɚɱɚɥɚ ɫɭɬɨɤ*) 
 
 (*ɋɆɋ-ɈȻɆȿɇ*) 
 (*Ɍɟɥɟɮɨɧɵ*) 
 num_of_tels:INT; (*ɱɢɫɥɨ ɬɟɥɟɮɨɧɨɜ*) 
 tel_nums:ARRAY [1..3] OF STRING(11); (*ɧɨɦɟɪɚ ɬɟɥɟɮɨɧɨɜ*) 
 allowed_tels:STRING(35); 
 (*ɋɟɫɫɢɢ*) 
 num_of_sess:INT; (*ɱɢɫɥɨ ɫɟɚɧɫɨɜ*) 
 sessions:ARRAY[1..6] OF DWORD; (*ɜɪɟɦɟɧɚ ɫɟɚɧɫɨɜ*) 
 next_session:INT:=1; 
 (* "Ɍɟɤɭɳɢɟ" ɋɆɋ *) 
 new_SMS_to:STRING(200); (*ɧɨɜɚɹ ɋɆɋ ɤ ɨɬɩɪɚɜɤɟ*) 
 number_SMS_to:STRING(11); (*ɧɚ ɧɨɦɟɪ*) 
 new_SMS_from:STRING(100); (*ɧɨɜɚɹ ɩɪɢɧɹɬɚɹ ɋɆɋ*) 
 number_SMS_from:STRING(11); (*ɫ ɧɨɦɟɪɚ*) 
 is_new_SMS_to:BOOL:=FALSE;  (*ɧɭɠɧɨ ɥɢ ɨɬɩɪɚɜɥɹɬɶ?*) 
 is_new_SMS_from:BOOL:=FALSE; (*ɬɨɥɶɤɨ ɱɬɨ ɩɪɢɧɹɬɚ?*) 
 (*Ɉɱɟɪɟɞɶ ɋɆɋ, ɨɠɢɞɚɸɳɢɯ ɨɬɩɪɚɜɤɢ - ɞɨ 6 ɲɬ.*) 
 numbers_to:ARRAY[1..6] OF STRING(11);  (*ɧɨɦɟɪɚ*) 
 messages_to:ARRAY[1..6] OF STRING(200); (*ɫɨɨɛɳɟɧɢɹ*) 
 num_SMS_to:INT:=0; (*ɮɚɤɬɢɱɟɫɤɨɟ ɱɢɫɥɨ ɋɆɋ, ɨɠɢɞɚɸɳɢɯ ɨɬɩɪɚɜ-
ɤɢ*) 
 (*Ɏɨɪɦɢɪɨɜɚɬɟɥɶ ɫɨɨɛɳɟɧɢɣ*) 
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MF:MESSAGE_FORMER; 

 (*Ʉɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɮɨɪɦɢɪɭɟɦɵɟ ɢɡ ɨɤɧɚ ɜɢɡɭɚɥɢɡɚ-
ɰɢɢ*) 
 (*Ɍɟɥɟɮɨɧɵ*) 
 ntels:BYTE:=1; 
 tel1:STRING(11):='1234567890'; 
 tel2:STRING(11):='2345678909'; 
 tel3:STRING(11):='3456789098'; 
 (*ɋɟɫɫɢɢ*) 
 nsess:BYTE:=6; 
 session1_h:BYTE:=0; session1_m:BYTE:=0; 
 session2_h:BYTE:=4; session2_m:BYTE:=0; 

 session3_h:BYTE:=8; session3_m:BYTE:=0; 
 session4_h:BYTE:=12; session4_m:BYTE:=0; 
 session5_h:BYTE:=18; session5_m:BYTE:=0; 
 session6_h:BYTE:=20; session6_m:BYTE:=0; 
 (*ɉɟɪɟɦɟɧɧɵɟ, ɭɩɪɚɜɥɹɟɦɵɟ ɫ ɷɤɪɚɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ*) 
 send_sms_button:BOOL; 
 receive_sms_button:BOOL; 
 reseive_sms_button_old: BOOL; 

END_VAR 



ɉɊɂɅɈɀȿɇɂȿ Ȼ. ɉɊɈȽɊȺɆɆȺ PLC_PRG  

PROGRAM PLC_PRG 
VAR 
END_VAR 
 
SCADA_exchange; 
(*ɉɈȾȽɈɌɈȼɄȺ ɋɌɊɍɄɌɍɊ ȾɅə ЧɌȿɇɂə ȾȺɌЫ-ȼɊȿɆȿɇɂ*) 
ST64.ulHigh :=0; ST64.ulLow :=0; 
STD.dwHighMsec :=0; STD.dwLowMSecs :=0; 
STD.Year :=0; STD.Month :=0; STD.Day :=0; 
STD.Hour :=0; STD.Minute :=0; STD.Second :=0; 
STD.Milliseconds :=0; 
STD.DayOfWeek :=0; 
 
(*ЧɌȿɇɂȿ ȼɊȿɆȿɇɂ ɂ ȾȺɌЫ*) 
CT(SystemTime:=ST64, TimeDate:=STD); 
Cur_Time:=STD.Hour*3600 +STD.Minute*60 +STD.Second; 
(*ɉɊɂ ɋɌȺɊɌȿ ɡɚɝɪɭɡɤɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ  ɨɬɩɪɚɜɤɚ ɩɟɪɜɨɝɨ ɋɆɋ*) 
IF start THEN 
 LOAD_CONFIG; 
END_IF 
CW_SYSTEM; 
HW_SYSTEM; 

HT_SYSTEM; 
EL_SYSTEM; 
IF is_new_SMS_from AND new_SMS_from='000' THEN 
 NOTIFICATION(just_now:=TRUE); 
 is_new_SMS_from:=FALSE; 
 (*new_SMS_from:='';*) 
ELSE 
 NOTIFICATION(just_now:=FALSE); 
END_IF 
SMS_SENDER; 
IF is_new_sms_to AND send_sms_button THEN 
 is_new_sms_to:=FALSE; 
 new_SMS_to:=''; (*ɬɨɥɶɤɨ ɞɥɹ ɨɬɥɚɞɤɢ*) 
 number_SMS_to:='';(*ɬɨɥɶɤɨ ɞɥɹ ɨɬɥɚɞɤɢ*) 
END_IF 
IF receive_sms_button AND NOT  reseive_sms_button_old THEN 
 is_new_sms_from:=TRUE; 
 reseive_sms_button_old:=TRUE; 
ELSIF NOT receive_sms_button THEN 
 reseive_sms_button_old:=FALSE; 
END_IF 
(*SMS_SERVICE*) 



99 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ. ɉɊɈȽɊȺɆɆȺ SCADA_exchange 

PROGRAM SCADA_exchange 
VAR 
END_VAR 
 
cw_pressure_to_scada:=cw_pressure; 
hta_pressure_to_scada:=hta_pressure; 

hw_pressure_to_scada:=hw_pressure; 
htg_pressure_to_scada:=htg_pressure; 
fuel_level_to_scada:=fuel_level; 
cw_temperature_to_scada:=cw_temperature; 
hta_temperature_to_scada:=hta_temperature; 
hw_temperature_to_scada:=hw_temperature; 
outair_temperature_to_scada:=outair_temperature; 
htgdw_temperature_to_scada:=htgdw_temperature; 

htgrw_temperature_to_scada:=htgrw_temperature; 
 
gtec_normal_supply_to_scada:=gtec_normal_supply; 
gtec_backup_supply_to_scada:=gtec_backup_supply; 
ups_acum_normal_to_scada:=ups_acum_normal; 
ups_backup_supply_to_scada:=ups_backup_supply; 
ups_acum_charging_to_scada:=ups_acum_charging; 
 

water_supply_to_scada:=water_supply; 
water_drain_to_scada:=water_drain; 
 
hot_water_supply_to_scada:=hot_water_supply; 
hot_water_drain_to_scada:=hot_water_drain; 
hta_drain_to_scada:=hta_drain; 
preheating_to_scada:=preheating; 
 
heating_water_drain_to_scada:=heating_water_drain; 
heating_to_scada:=heating; 
circ_pump_to_scada:=circ_pump; 
circ_pump_speed1_to_scada:=circ_pump_speed1; 
circ_pump_speed3_to_scada:=circ_pump_speed3; 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ. ɉɊɈȽɊȺɆɆȺ LOAD_CONFIG  

PROGRAM LOAD_CONFIG 
VAR 
 i,j:INT; 
 temp:DWORD; 
END_VAR 
num_of_tels:=ntels; 

tel_nums[1]:= tel1; 
tel_nums[2]:= tel2; 
tel_nums[3]:= tel3; 
(*Ɋɚɡɪɟɲɟɧɧɵɟ ɬɟɥɟɮɨɧɵ*) 
allowed_tels:= ''; 
FOR i:=1 TO num_of_tels DO 
 allowed_tels:=CONCAT(allowed_tels,tel_nums[i]); 
 (*ɮɨɦɢɪɨɜɚɧɢɟ ɫɩɢɫɤɚ ɪɚɡɪɟɲɟɧɧɵɯ ɬɟɥɟɮɨɧɨɜ*) 
 IF (i<num_of_tels) THEN  

allowed_tels:=CONCAT(allowed_tels,';');  
END_IF 

END_FOR 
(*ɋȿɋɋɂɂ*) 
num_of_sess:=nsess; 
sessions[1]:=session1_h*3600 + session1_m*60; 
sessions[2]:=session2_h*3600 + session2_m*60; 

sessions[3]:=session3_h*3600 + session3_m*60; 
sessions[4]:=session4_h*3600 + session4_m*60; 
sessions[5]:=session5_h*3600 + session5_m*60; 
sessions[6]:=session6_h*3600 + session6_m*60; 
(*ɋɨɪɬɢɪɨɜɤɚ ɦɚɫɫɢɜɚ ɦɟɬɨɞɨɦ ɜɫɬɚɜɨɤ*) 
IF num_of_sess > 1 THEN 
 FOR i:=2 TO num_of_sess DO 
  j:=i; 
  temp:=sessions[i]; 
  WHILE  temp<sessions[j-1] DO 
   sessions[j]:=sessions[j-1]; 
   j:=j-1; IF j=1 THEN EXIT; END_IF 
  END_WHILE 
  sessions[j]:=temp; 
 END_FOR 
END_IF 
start:=FALSE; 
(*Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɜɨɝɨ ɋɆɋ*) 
MF(Str:='START'); 
SMS_QUEUING;  (*ɩɨɫɬɚɧɨɜɤɚ ɟɝɨ ɜ ɨɱɟɪɟɞɶ ɞɥɹ ɜɫɟɯ ɬɟɥɟɮɨɧɨɜ*) 
(*ɉɨɢɫɤ ɫɥɟɞɭɸɳɟɣ ɫɟɫɫɢɢ*) 
next_session:=1; 
WHILE Cur_Time>sessions[next_session] DO 
 next_session:=next_session+1; 
 IF next_session>num_of_sess THEN 
  next_session:=1; 
  EXIT; 
 END_IF 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ. ɉɊɈȽɊȺɆɆȺ NOTIFICATION 

PROGRAM NOTIFICATION 
VAR 
 Str:STRING(80); 
END_VAR 
VAR_INPUT 
 just_now: BOOL; 

END_VAR 
(*ɈɌɉɊȺȼɄȺ ɈЧȿɊȿȾɇɈȽɈ ɋɆɋ*) 
(*ɉɨɪɚ ɨɬɩɪɚɜɥɹɬɶ ɨɱɟɪɟɞɧɨɟ ɫɨɨɛɳɟɧɢɟ*) 
 
IF (Cur_Time >= sessions[next_session] AND  
   (Cur_Time < sessions[next_session]+60)) OR just_now THEN  
 Str:=CW_SYSTEM.Not_SMS; 
 Str:=CONCAT(Str,','); 

 Str:=CONCAT(Str,HW_SYSTEM.Not_SMS); 
 Str:=CONCAT(Str,','); 
 Str:=CONCAT(Str,HT_SYSTEM.Not_SMS); 
 Str:=CONCAT(Str,','); 
 Str:=CONCAT(Str,EL_SYSTEM.Not_SMS); 
 MF(Str:=Str); 
 SMS_QUEUING;  (*ɩɨɫɬɚɧɨɜɤɚ ɟɝɨ ɜ ɨɱɟɪɟɞɶ ɞɥɹ ɜɫɟɯ ɬɟɥɟɮɨɧɨɜ*) 
 IF (Cur_Time >= sessions[next_session] AND  

   (Cur_Time < sessions[next_session]+60)) THEN 
  next_session:=next_session +1; 
  IF next_session>num_of_sess THEN  next_session:=1; 
 END_IF 
 END_IF 
END_IF 
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ɉɊɂɅɈɀȿɇɂȿ ȿ. ɎɍɇɄɐɂɈɇȺɅɖɇɕɃ ȻɅɈɄ  MESSAGE_FORMER  

FUNCTION_BLOCK MESSAGE_FORMER 
VAR_INPUT 
 Str:STRING(100); 
END_VAR 
 
VAR_OUTPUT 

 OUT:STRING(200); 
END_VAR 
 
OUT:=''; 
IF STD.Day <10 THEN OUT:='0'; END_IF 
OUT:=CONCAT(OUT,UINT_TO_STRING(STD.Day)); 
OUT:=CONCAT(OUT,'.'); 
IF STD.Month <10 THEN OUT:=CONCAT(OUT,'0');  END_IF 

OUT:=CONCAT(OUT,UINT_TO_STRING(STD.Month)); 
OUT:=CONCAT(OUT,','); 
IF STD.Hour <10 THEN OUT:=CONCAT(OUT,'0'); END_IF 
OUT:=CONCAT(OUT,UINT_TO_STRING(STD.Hour)); 
OUT:=CONCAT(OUT,':'); 
IF STD.Minute <10 THEN OUT:=CONCAT(OUT,'0');  END_IF 
OUT:=CONCAT(OUT,UINT_TO_STRING(STD.Minute)); 
OUT:=CONCAT(OUT,','); 

OUT:=CONCAT(OUT,Str); 
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ɉɊɂɅɈɀȿɇɂȿ ɀ. ɉɊɈȽɊȺɆɆȺ SMS_QUEUING 

 

PROGRAM SMS_QUEUING 
VAR 
 i:INT; 
END_VAR 
 
FOR i:=1 TO num_of_tels DO 
 num_SMS_to:=num_SMS_to+1; 
 IF num_SMS_to > 6 THEN num_SMS_to:=1; END_IF 
 numbers_to[num_SMS_to] :=tel_nums[i]; 
 messages_to[num_SMS_to]:=MF.OUT; 
END_FOR 
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ɉɊɂɅɈɀȿɇɂȿ ɂ. ɉɊɈȽɊȺɆɆȺ SMS_SENDER 

PROGRAM SMS_SENDER 
VAR 
 timer:TON; 
END_VAR 
 
(*Ɂɚɞɟɪɠɤɚ ɩɟɪɟɞ ɨɬɩɪɚɜɤɨɣ ɨɱɟɪɟɞɧɨɣ ɋɆɋ *) 
IF NOT is_new_SMS_to THEN 
 timer(IN:=TRUE,PT:= T#1s); 
END_IF 
 
IF ( num_SMS_to > 0) AND (NOT is_new_SMS_to) AND timer.Q THEN 
 number_SMS_to:=numbers_to[num_SMS_to]; 
 numbers_to[num_SMS_to]:=''; (*ɬɨɥɶɤɨ ɞɥɹ ɨɬɥɚɞɤɢ*) 
 new_SMS_to:= messages_to[num_SMS_to]; 

 messages_to[num_SMS_to]:=''; (*ɬɨɥɶɤɨ ɞɥɹ ɨɬɥɚɞɤɢ*) 
 num_SMS_to:=num_SMS_to - 1; 
 is_new_SMS_to:=TRUE; 
 timer(IN:=FALSE); 
END_IF 
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ɉɊɂɅɈɀȿɇɂȿ Ʉ. ɉɊɈȽɊȺɆɆȺ SMS_SERVICE 

PROGRAM SMS_SERVICE 
VAR 
 oport  : OpenPort; 
 cfgen  : BOOL; 
 srsen  : BOOL; 
 ssend  : BOOL; 

 Handle : WORD :=0; 
 cfg1  : FB_SMS_CFG; 
 srs1  : FB_SMS_SR; 
END_VAR 
 
IF is_new_SMS_to THEN 
 ssend:=TRUE; 
END_IF 

 
oport(Enable:=oport.Enable); 
CASE modem_stat OF 
 0: 
  oport.Enable:=TRUE; 
  oport.PortBaudrate:=9600; 
  oport.PortNum:=0; 
  oport(); 

  IF oport.OUT THEN modem_stat:=1;cfgen:=TRUE; 
  ELSE RETURN; END_IF; 
 
 1: 
  cfg1(Enable:= cfgen,PortBaudrate:='9600'); 
  IF cfg1.Done THEN 
   IF cfg1.ErrCode = 0 THEN 
    modem_stat:=2;cfgen:=FALSE;srsen:=TRUE; 
   END_IF; 
  END_IF; 
 2: 
  srs1(Enable:= srsen,Handle:= Handle, CsdClose:= FALSE, 
SendSms:= ssend, SendSmsText:= new_SMS_to, SendSmsNum:= num-
ber_SMS_to, CheckNum:= TRUE, CheckNumList:= allowed_tels); 
 ELSE; 
 
END_CASE 
 
IF srs1.SmsSend THEN 
 ssend:=FALSE; 
 IF srs1.ErrCode>0 THEN modem_error:=srs1.ErrCode; END_IF 
 is_new_SMS_to:=FALSE; 
END_IF 
 
IF srs1.NewInSms THEN 
 number_SMS_from:= srs1.NewInSmsNum; 
 new_SMS_from:=srs1.NewInSmsText; 
 is_new_SMS_from:=TRUE; 
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ɉɊɂɅɈɀȿɇɂȿ Ʌ. ɉɊɈȽɊȺɆɆȺ CW_SYSTEM 

PROGRAM CW_SYSTEM 
VAR 
 Not_SMS:STRING(30); 
 status:BYTE:=0;  

(*0 - ɫɬɨɩ, 1 - ɧɨɪɦ. ɪɚɛɨɬɚ, 2 - ɫɥɢɜ, 3 - ɚɜɚɪɢɹ*) 
 timer_press, timer_temp:TON; 

END_VAR 
 
CASE status OF 
0: (*ɋɬɨɩ*) 
 water_supply:=FALSE; 
 water_drain:=FALSE; 
 Not_SMS:='CW:Stop'; 
 cw_alarm_to_scada:=FALSE; 

 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF water_supply_on_from_scada THEN (*ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 
  MF(Str:='CW:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF water_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='CW:LOCAL_DRAIN'); 

  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF new_SMS_from='101' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='CW:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='102' THEN (* ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='CW:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ*) 
 IF cw_temperature < 2 THEN 
  status:=3; 
  MF(Str:='CW:FAIL:LOW_TEMP-DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 
1: (*ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ*) 
 water_supply:=TRUE; 
 water_drain:=FALSE; 
 Not_SMS:='CW:Ok'; 
 cw_alarm_to_scada:=FALSE; 
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 ɉɪɨɞɨɥɠɟɧɢɟ ɉɊɂɅɈɀȿɇɂȿ Ʌ 
(*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF  water_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='CW:LOCAL_STOP'); 

  SMS_QUEUING; 
 ELSIF water_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='CW:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 

  IF  new_SMS_from='100' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 
   MF(Str:='CW:DIST_STɈP'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='102' THEN (*ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 

   MF(Str:='CW:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 (*Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ*) 
 IF cw_pressure < 1 THEN (*ɞɚɜɥɟɧɢɟ ɦɟɧɶɲɟ 1 ɚɬɦ*) 
  timer_press(IN:=TRUE,PT:=T#1m30s); 
 ELSE 

  timer_press(IN:=FALSE); 
 END_IF 
 IF timer_press.Q THEN 
  timer_press(IN:=FALSE); 
  MF(Str:='CW:FAIL:LOW_PRESS'); 
  SMS_QUEUING; 
  status:=3; 
 END_IF 

 (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ*) 
 IF cw_temperature < 2 THEN (*ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɧɶɲɟ 2 ɝɪɚɞ*) 
  timer_temp(IN:=TRUE,PT:=T#1m30s); 
 ELSE 
  timer_temp(IN:=FALSE); 
 END_IF 
 IF timer_temp.Q THEN 
  timer_temp(IN:=FALSE); 

  MF(Str:='CW:FAIL:LOW_TEMP-DRAIN'); 
  SMS_QUEUING; 
  status:=3; 
 END_IF 
2: (*ɋɥɢɜ*) 
 Not_SMS:='CW:Drain'; 
 water_supply:=FALSE; 
 water_drain:=TRUE; 
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 ɉɪɨɞɨɥɠɟɧɢɟ ɉɊɂɅɈɀȿɇɂȿ Ʌ 
cw_alarm_to_scada:=FALSE; 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF water_supply_on_from_scada THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 

  MF(Str:='CW:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF water_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='CW:LOCAL_STOP'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF new_SMS_from='101' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='CW:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='100' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 

   status:=0; 
   MF(Str:='CW:DIST_STɈP'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 
3: (*Ⱥɜɚɪɢɹ*) 
 water_supply:=FALSE; 

 IF cw_temperature < 2 THEN 
  water_drain:=TRUE; 
  Not_SMS:='CW:FAILl:LOW_TEMP-DRAIN'; 
 ELSE 
  water_drain:=FALSE; 
  Not_SMS:='CW:FAIL:LOW_PRESS-STOP'; 
 END_IF 
 cw_alarm_to_scada:=TRUE; 

 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF water_supply_on_from_scada THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 
  MF(Str:='CW:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF water_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='CW:LOCAL_STOP'); 

  SMS_QUEUING; 
 ELSIF water_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='CW:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
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  ɉɪɨɞɨɥɠɟɧɢɟ ɉɊɂɅɈɀȿɇɂȿ Ʌ 
 

IF new_SMS_from='101' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='CW:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='100' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 

   MF(Str:='CW:DIST_STɈP'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='102' THEN (*ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='CW:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
END_CASE 
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ɉɊɂɅɈɀȿɇɂȿ Ɇ. ɉɊɈȽɊȺɆɆȺ HW_SYSTEM 

PROGRAM HW_SYSTEM 
VAR 
 Not_SMS:STRING(30); 
 status:BYTE:=0;  

(*0 - ɫɬɨɩ, 1 - ɧɨɪɦ. ɪɚɛɨɬɚ, 2 - ɫɥɢɜ, 3 - ɚɜɚɪɢɹ*) 
 timer_press, timer_temp:TON; 

 timer_hta, timer_hta_press: TON; 
END_VAR 
CASE status OF 
0: (*ɋɬɨɩ*) 
 hot_water_supply:=FALSE; 
 hot_water_drain:=FALSE; 
 hta_drain:=FALSE; 
 Not_SMS:='HW:Stop'; 

 hw_alarm_to_scada:=FALSE; 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF hot_water_supply_on_from_scada THEN (*ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 
  MF(Str:='HW:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF hta_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 

  MF(Str:='HW:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF new_SMS_from='201' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='HW:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='202' THEN (* ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='HW:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ "ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ" ɩɭɫɤ 
ɫɢɫɬɟɦɵ*) 
 IF hta_temperature > 180 THEN 
  timer_hta(IN:=TRUE,PT:=T#30s); 
 ELSE 
  hot_water_supply:=FALSE; 
  hot_water_drain:=FALSE; 
  preheating:=FALSE; 
  timer_hta(IN:=FALSE); 
 END_IF 
 IF timer_hta.Q AND hta_temperature > 180  THEN 
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  ɉɪɨɞɨɥɠɟɧɢɟ ɉɊɂɅɈɀȿɇɂȿ Ɇ 
hot_water_supply:=TRUE; 
  IF HT_SYSTEM.status = 1 THEN 
   preheating:=TRUE; 
  ELSE 

   hot_water_drain:=TRUE; 
  END_IF 
 END_IF 
 IF hta_temperature > 200 THEN 
  MF(Str:='HW:FAIL:HIGH_HTA_TEMP'); 
  SMS_QUEUING; 
  status:=3; 
 END_IF 

1: (*ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ*) 
 hot_water_supply:=TRUE; 
 hot_water_drain:=FALSE; 
 hta_drain:=FALSE; 
 Not_SMS:='HW:Ok'; 
 hw_alarm_to_scada:=FALSE; 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF  hot_water_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ 
ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='HW:LOCAL_STOP'); 
  SMS_QUEUING; 
 ELSIF hta_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='HW:LOCAL_DRAIN'); 
  SMS_QUEUING; 

 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF  new_SMS_from='200' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 
   MF(Str:='HW:DIST_STɈP'); 
   SMS_QUEUING; 

  ELSIF new_SMS_from='202' THEN (*ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='HW:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɦ ɩɨɞɨɝɪɟɜɨɦ*) 
 IF hw_temperature > 60 THEN (*ɬɟɦɩɟɪɚɬɭɪɚ ,ɛɨɥɶɲɟ 60 ɝɪɚɞ*) 
  timer_temp(IN:=TRUE,PT:=T#30s); 
 ELSE 
  preheating:=FALSE; 
  timer_temp(IN:=FALSE); 
 END_IF 
 IF timer_temp.Q  AND (hw_temperature > htgrw_temperature) AND  
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɊɂɅɈɀȿɇɂȿ Ɇ 
HT_SYSTEM.status=1 THEN 
  preheating:=TRUE; 
 ELSE 
  preheating:=FALSE; 

 END_IF 
 (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɥɢɜɨɦ ɝɨɪɹ-
ɱɟɣ ɜɨɞɵ*) 
 IF hta_temperature > 180 THEN (*ɬɟɦɩɟɪɚɬɭɪɚ ɛɨɥɶɲɟ 180 ɝɪɚɞ*) 
  timer_hta(IN:=TRUE,PT:=T#30s); 
 ELSE 
  hot_water_drain:=FALSE; 
  timer_hta(IN:=FALSE); 

 END_IF 
 IF timer_hta.Q AND hta_temperature > 180  THEN 
  hot_water_drain:=TRUE; 
 END_IF 
 IF hta_temperature > 200 THEN 
  MF(Str:='HW:FAIL:HIGH_HTA_TEMP'); 
  SMS_QUEUING; 
  status:=3; 

 END_IF 
     (*Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɜɨɞɵ*) 
 IF hw_pressure < 1 THEN 
  timer_press(IN:=TRUE,PT:=T#30s); 
 ELSE 
  timer_press(IN:=FALSE); 
 END_IF 
 IF timer_press.Q THEN 

  timer_press(IN:=FALSE); 
  MF(Str:='HW:FAIL:LOW_PRESS'); 
  SMS_QUEUING; 
  status:=3; 
 END_IF 
     (*Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ*) 
 IF hta_pressure < 1 THEN 
  timer_hta_press(IN:=TRUE,PT:=T#30s); 

 ELSE 
  timer_hta_press(IN:=FALSE); 
 END_IF 
 IF timer_hta_press.Q THEN 
  timer_hta_press(IN:=FALSE); 
  MF(Str:='HW:FAIL:LOW_HTA_PRESS'); 
  SMS_QUEUING; 
  status:=3; 

 END_IF 
2: (*ɋɥɢɜ*) 
 
 hot_water_supply:=FALSE; 
 hot_water_drain:=FALSE; 
 hta_drain:=TRUE; 
 Not_SMS:='HW:HTA_Drain'; 
 hw_alarm_to_scada:=FALSE; 
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(*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF hot_water_supply_on_from_scada THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 

  MF(Str:='HW:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF hot_water_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢ-
ɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='HW:LOCAL_STOP'); 
  SMS_QUEUING; 
 END_IF 

 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF new_SMS_from='201' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='HW:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='200' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 
   MF(Str:='HW:DIST_STɈP'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 
3: (*Ⱥɜɚɪɢɹ*) 
 hot_water_supply:=FALSE; 
 hot_water_drain:=FALSE; 
 preheating:=FALSE; 
 IF hta_temperature > 200 THEN 
  hta_drain:=TRUE; 
  Not_SMS:='HW:FAIL:HIGH_HTA_TEMP-DRAIN'; 
 ELSIF hw_pressure < 1 THEN 
  hta_drain:=FALSE; 

  Not_SMS:='HW:FAIL:LOW_WATER_PRESS'; 
 ELSIF hta_pressure < 1 THEN 
  hta_drain:=FALSE; 
  Not_SMS:='HW:FAIL:LOW_HTA_PRESS'; 
 ELSE 
  hta_drain:=FALSE; 
  Not_SMS:='HW:FAIL'; 
 END_IF 

 hw_alarm_to_scada:=TRUE; 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF hot_water_supply_on_from_scada THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 
  MF(Str:='HW:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF hot_water_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢ-
ɫɬɟɦɵ*) 
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 status:=0; 
  MF(Str:='HW:LOCAL_STOP'); 

  SMS_QUEUING; 
 ELSIF hta_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='HW:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 

  IF new_SMS_from='201' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='HW:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='200' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 

   MF(Str:='HW:DIST_STɈP'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='202' THEN (*ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='HW:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 

 END_IF 
END_CASE 
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PROGRAM HT_SYSTEM 
VAR 
 Not_SMS:STRING(20); 
 status:BYTE:=0;  

(*0 - ɫɬɨɩ, 1 - ɧɨɪɦ. ɪɚɛɨɬɚ, 2 - ɫɥɢɜ, 3 - ɚɜɚɪɢɹ*) 
 ad, bd, ar, br:REAL; 

 htgdw_temperature_ref:REAL; 
 htgrw_temperature_ref:REAL; 
 timer_press:TON; 
END_VAR 
VAR CONSTANT 
 outair_temperature1: REAL:=-40; 
 outair_temperature2: REAL:=10; 
 htgdw_temperature1:REAL:=92.9; 

 htgdw_temperature2:REAL:=37.5; 
 htgrw_temperature1:REAL:=71.9; 
 htgrw_temperature2:REAL:=34; 
 gist:REAL:= 0.5; 
 delta_speed:REAL:=1; 
 gist_speed:REAL:=0.5; 
END_VAR 
 

CASE status OF 
0: (*ɋɬɨɩ*) 
 heating:=FALSE; 
 heating_water_drain:=FALSE; 
 Not_SMS:='HT:Stop'; 
 heating_supply_to_scada:=FALSE; 
 heating_alarm_to_scada:=FALSE; 
 circ_pump:=FALSE; 
 circ_pump_speed1:=FALSE; 
 circ_pump_speed3:=FALSE; 
 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF heating_supply_on_from_scada THEN (*ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 
  MF(Str:='HT:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF heating_water_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='HT:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF new_SMS_from='301' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='HT:DIST_START'); 
   SMS_QUEUING; 
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ELSIF new_SMS_from='302' THEN (* ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='HT:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
    (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɬɧɨɣ ɜɨɞɵ*) 
 IF htgrw_temperature < 2 THEN 
  MF(Str:='HT:FAIL:LOW_HTA_TEMP'); 
  SMS_QUEUING; 
  status:=3; 
 END_IF 
1: (*ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ*) 
 heating_water_drain:=FALSE; 
 Not_SMS:='HT:Ok'; 
 heating_supply_to_scada:=TRUE; 
 heating_alarm_to_scada:=FALSE; 
 circ_pump:=TRUE; 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF  heating_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='HT:LOCAL_STOP'); 
  SMS_QUEUING; 
 ELSIF heating_water_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='HT:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF  new_SMS_from='300' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 
   MF(Str:='HT:DIST_STɈP'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='302' THEN (*ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='HT:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 (*ȼɵɱɢɫɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɡɚɞɚɧɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ*) 
 ad := (htgdw_temperature2 - 
htgdw_temperature1)/(outair_temperature2 - outair_temperature1); 
 ar := (htgrw_temperature2 - 
htgrw_temperature1)/(outair_temperature2 - outair_temperature1); 

 bd :=(htgdw_temperature1*outair_temperature2 - 
htgdw_temperature2*outair_temperature1)/(outair_temperature2 - 
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outair_temperature1); 
 br :=(htgrw_temperature1*outair_temperature2 - 
htgrw_temperature2*outair_temperature1)/(outair_temperature2 - 
outair_temperature1); 

 htgdw_temperature_ref := ad*outair_temperature + bd; 
 htgrw_temperature_ref := ar*outair_temperature + br; 
 (*Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɪɚɬɧɨɣ ɜɨɞɵ*) 
 IF (htgrw_temperature > htgrw_temperature_ref + gist) THEN 
  heating:=FALSE; 
 END_IF 
 IF (htgrw_temperature < htgrw_temperature_ref) THEN 
  heating:=TRUE; 

 END_IF 
 (*ɍɩɪɚɜɥɟɧɢɟ ɫɤɨɪɨɫɬɶɸ ɧɚɫɨɫɚ*) 
 IF (htgdw_temperature_ref - htgrw_temperature_ref) - 
(htgdw_temperature - htgrw_temperature) > (delta_speed + 
gist_speed) THEN 
  circ_pump_speed1:=TRUE; 
  circ_pump_speed3:=FALSE; 
 ELSIF (htgdw_temperature_ref - htgrw_temperature_ref) - 

(htgdw_temperature - htgrw_temperature) < (-delta_speed - 
gist_speed) THEN 
  circ_pump_speed1:=FALSE; 
  circ_pump_speed3:=TRUE; 
 ELSIF ABS((htgdw_temperature_ref - htgrw_temperature_ref) - 
(htgdw_temperature - htgrw_temperature)) < delta_speed THEN 
  circ_pump_speed1:=FALSE; 
  circ_pump_speed3:=FALSE; 

 END_IF 
   (*Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ*) 
 IF htg_pressure < 1 THEN 
  timer_press(IN:=TRUE,PT:=T#30s); 
 ELSE 
  timer_press(IN:=FALSE); 
 END_IF 
 IF timer_press.Q THEN 

  timer_press(IN:=FALSE); 
  MF(Str:='HT:FAIL:LOW_PRESS'); 
  SMS_QUEUING; 
  status:=3; 
 END_IF 
 (*Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɹɦɨɣ ɜɨɞɵ*) 
 IF htgdw_temperature > 95 THEN 
  MF(Str:='HT:FAIL:HIGH_PRESS'); 

  SMS_QUEUING; 
  status:=3; 
 END_IF 
 
2: (*ɋɥɢɜ*) 
 
 heating:=FALSE; 
 heating_water_drain:=TRUE; 
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Not_SMS:='HT:DRAIN'; 
 heating_supply_to_scada:=FALSE; 
 heating_alarm_to_scada:=FALSE; 
 circ_pump:=FALSE; 

 circ_pump_speed1:=FALSE; 
 circ_pump_speed3:=FALSE; 
 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF heating_supply_on_from_scada THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 
  MF(Str:='HT:LOCAL_START'); 
  SMS_QUEUING; 

 ELSIF heating_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ 
ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='HT:LOCAL_STOP'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 

  IF new_SMS_from='301' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=1; 
   MF(Str:='HT:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='300' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 

   MF(Str:='HT:DIST_STɈP'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
 
3: (*Ⱥɜɚɪɢɹ*) 
 heating:=FALSE; 
 heating_supply_to_scada:=FALSE; 

 heating_alarm_to_scada:=TRUE; 
 circ_pump:=FALSE; 
 circ_pump_speed1:=FALSE; 
 circ_pump_speed3:=FALSE; 
 IF htgrw_temperature < 2 THEN 
  heating_water_drain:=TRUE; 
  Not_SMS:='HT:FAIL:LOW_HTA_TEMP-DRAIN'; 
 ELSIF htg_pressure < 1 THEN 

  heating_water_drain:=FALSE; 
  Not_SMS:='HT:FAIL:LOW_PRESS'; 
 ELSIF htgdw_temperature > 95 THEN 
  heating_water_drain:=FALSE; 
  Not_SMS:='HT:FAIL:HIGH_TEMP'; 
 ELSE 
  heating_water_drain:=FALSE; 
  Not_SMS:='HT:FAIL'; 
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END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɫɨ SCADA*) 
 IF heating_supply_on_from_scada THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
  status:=1; 

  MF(Str:='HT:LOCAL_START'); 
  SMS_QUEUING; 
 ELSIF heating_supply_off_from_scada THEN (* ɧɚ ɨɫɬɚɧɨɜ 
ɫɢɫɬɟɦɵ*) 
  status:=0; 
  MF(Str:='HT:LOCAL_STOP'); 
  SMS_QUEUING; 
 ELSIF heating_water_drain_on_from_scada THEN (*ɧɚ ɫɥɢɜ*) 
  status:=2; 
  MF(Str:='HT:LOCAL_DRAIN'); 
  SMS_QUEUING; 
 END_IF 
 (*ɉɪɢɲɥɚ ɤɨɦɚɧɞɚ ɩɨ ɋɆɋ*) 
 IF is_new_SMS_from THEN 
  IF new_SMS_from='301' THEN (* ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 

   status:=1; 
   MF(Str:='HT:DIST_START'); 
   SMS_QUEUING; 
  ELSIF new_SMS_from='300' THEN (* ɧɚ ɨɫɬɚɧɨɜ ɫɢɫɬɟɦɵ*) 
   is_new_SMS_from:=FALSE; 
   status:=0; 
   MF(Str:='HT:DIST_STɈP'); 
   SMS_QUEUING; 

  ELSIF new_SMS_from='302' THEN (*ɧɚ ɫɥɢɜ*) 
   is_new_SMS_from:=FALSE; 
   status:=2; 
   MF(Str:='HT:DIST_DRAIN'); 
   SMS_QUEUING; 
  END_IF 
 END_IF 
END_CASE 
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PROGRAM EL_SYSTEM 
VAR 
 Not_SMS:STRING(30); 
 status:BYTE:=0;  
(*0 - ɪɚɛɨɬɚ ɨɬ ɫɟɬɢ, 1 -  ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ, 2 - ɚɜɬɨɧɨɦɧɨɟ ɩɢɬɚ-
ɧɢɟ*) 
 fuel_level_Ok:BOOL:=TRUE; 
 accum_Ok:BOOL:=TRUE; 
END_VAR 
 
CASE status OF 
0: (*Ɋɚɛɨɬɚ ɨɬ ɫɟɬɢ*) 
 Not_SMS:='EL:NET,FL='; 
 Not_SMS:=CONCAT(Not_SMS,REAL_TO_STRING(fuel_level)); 

 IF gtec_backup_supply THEN 
  MF(Str:='EL:RES_SWITCH'); 
  SMS_QUEUING; 
  status:=1; 
 ELSIF NOT gtec_normal_supply THEN 
  MF(Str:='EL:AUTO_SWITCH'); 
  SMS_QUEUING; 
  status:=2; 

 END_IF 
1: (*Ɋɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ*) 
 Not_SMS:='EL:RES,FL='; 
 Not_SMS:=CONCAT(Not_SMS,REAL_TO_STRING(fuel_level)); 
 IF ups_acum_normal THEN 
  Not_SMS:=CONCAT(Not_SMS,',AC:Ok'); 
 ELSE 
  Not_SMS:=CONCAT(Not_SMS,',AC:Defect'); 
 END_IF 
 IF gtec_normal_supply THEN 
  MF(Str:='EL:NET_SWITCH'); 
  SMS_QUEUING; 
  status:=0; 
 ELSIF NOT gtec_backup_supply THEN 
  MF(Str:='EL:AUTO_SWITCH'); 
  SMS_QUEUING; 
  status:=2; 
 END_IF 
2: (*Ⱥɜɬɨɧɨɦɧɨɟ ɩɢɬɚɧɢɟ*) 
 Not_SMS:='EL:AUTO,'; 
 Not_SMS:=CONCAT(Not_SMS,REAL_TO_STRING(fuel_level)); 
 IF ups_acum_normal THEN 
  Not_SMS:=CONCAT(Not_SMS,',AC:Ok'); 
 ELSE 
  Not_SMS:=CONCAT(Not_SMS,',AC:Defect'); 
 END_IF 
 IF gtec_normal_supply THEN 
  MF(Str:='EL:NET_SWITCH'); 
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SMS_QUEUING; 
  status:=0; 
 ELSIF gtec_backup_supply THEN 
  MF(Str:='EL:RES_SWITCH'); 

  SMS_QUEUING; 
  status:=1; 
 END_IF 
END_CASE 
(*Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢ ɫɛɪɨɫ ɬɪɟɜɨɝ*) 
IF accum_Ok AND NOT ups_acum_normal THEN 
 accum_Ok:=FALSE; 
 electro_attention_to_scada:=TRUE; 

 MF(Str:='EL:AC:Defect'); 
 SMS_QUEUING; 
ELSIF NOT accum_Ok AND ups_acum_normal THEN 
 accum_Ok:=TRUE; 
 electro_attention_to_scada:=FALSE; 
 MF(Str:='EL:AC:Ok'); 
 SMS_QUEUING; 
END_IF 

IF fuel_level_Ok AND fuel_level < 10 THEN 
 fuel_level_Ok:=FALSE; 
 electro_attention_to_scada:=TRUE; 
 MF(Str:='EL:LOW_FUEL_LEVEL'); 
 SMS_QUEUING; 
ELSIF NOT fuel_level_Ok AND fuel_level >= 10 THEN 
 fuel_level_Ok:=TRUE; 
 electro_attention_to_scada:=FALSE; 

 MF(Str:='EL:LOW_FUEL_Ok'); 
 SMS_QUEUING; 
END_IF 
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Автомат управления (реле давления)

Гидроаккумулятор

2

1

Клапан обратный 

1

Бак расширительный мембранный 

Коллектор солнечный 1

 Кран запорный 12

Клапан подпиточный 

Котел индукционный

1

1

2,8,20,22,
24,26,28,
29,30,39,
42,44 

3,14,23,31,
40

4,10,18,35

5,36

6,9,19,41,
43

7

11

12

Группа безопасности13,34 2

15

17

21

25,38

27

 Клапан электромагнитный нормально открытый32

133

37

Солнечный коллектор

Теплоаккумуляторный бак (бойлер-накопитель) 

Солнечная насосная станция

Мембранный расширительный бак

Контроллер системы

Схема систем отопления и водоснабжения

Элементы системы ГВС SOLTEK-DV серии TZ(ES)

Бабяк И.Ю.

Рыбалев А.Н.

Рыбалев А.Н.

Скрипко О.В.

Остапенко А.А.

Элементы системы ГВС, схема 
систем водоснабжения и 

отопления

Разработка автоматизированной системы 
жизнеобеспечения автономного объекта 
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Дизельная электростанция 
Сummins С22D5 АВР GTEC GT40063N52 

 БП QUINT-PS/ 1AC/24DC/5, ИБП 
QUINT-UPS/ 24DC/24DC/5

Резервное питание

Питание от сети

Управление

Питание цепей 
-24В

Питание цепей 
~220/380В

Сигналы 
состояния

Сигналы 
состояния

Основные характеристики Сummins С22D5

Изм Лист № Докумен Подп Дата

Разраб.

Провер.

Т.Контр

Н.Контр

Утв.

Лист 3 Листов 6

МасштМассаЛитера

ВКР. 134196.15.03.04. ВО 

Элементы системы 
электроснабжения. 

Схема автоматизации 
структурная. 

Контроллер

Подсистема 
водоснабжения

Вкл системы 
управления

Слив

Давление

Подсистема горячего 
водоснабжения

Давление 
теплоносителя

Температура 
теплоносителя

Давление воды

Температура воды

Вкл системы 
управления

Вкл/выкл  подачу 
воды

Вкл/выкл  подачу 
воды из контура 

отопления

Подсистема отопления

Давление воды

Температура в 
прямой линии
Температура в 
обратной линии

Вкл нагрев

Насос: Вкл.

Насос: Скорость 1

Насос: Скорость 3

Слив

Подсистема 
электроснабжения

Питание от основной 
линии

Питание от резервного 
источника

Уровень топлива в баке

Температура 
наружного воздуха

HMI

GSM-модем

Слив

Температура 

ОВЕН ПЛК 160 

ОВЕН МВ110–8А 

ОВЕН СП270 

ОВЕН ПМ01 

Элементы системы электроснабжения

Схема автоматизации структурная. Устройства центральной части

Бабяк И.Ю.

Рыбалев А.Н.

Рыбалев А.Н.

Скрипко О.В.

Остапенко А.А.

Разработка автоматизированной системы 
жизнеобеспечения автономного объекта АмГУ  341-зсб



Изм Лист

Разраб.
Пров.

Т.контр.

Н.контр.

Утв.

№ докум. Подп. Дата

АмГУ  341-зсб

Литер Масса Масштаб

Лист 4 Листов 6

Схема принципиальная 

электрическая 

A3 Электростанция дизельная С22D5 1

Позиция Наименование Кол. Примечание

GB1 Батарея аккумуляторная 24В, 100Ач 1

A4 Панель управления PCC1301

A5 Датчик уровня Овен ПДУ-И 

1

1

A6 Блок питания QUINT-PS/1AC/24DC/ 5 1

A7,A9,
A10

Преобразователь измерительный давления
DLM4/A

3

A8 1

A11 GSM модем Овен ПМ01 1
A12 Панель оператора Овен СП270 1

A13 Источник бесперебойного питания QUINT-UPS/
24DC/24DC/5

1

GB2 1Батарея аккумуляторная 24В, 40Ач

A14 Контроллер программируемый логический ПЛК160-
24И

1

A15 1

 RK2-RK6

Модуль ввода аналоговый МВ110 8А  

1

5

SF2,SF6 Выключатель автоматический ВА47-29-1Р 2А 

1

SA1-SA10 Переключатель MTB2-BJZ133 9

1

1

A1 Панель переключения нагрузки GT40063N52 1

SF4 Выключатель автоматический ВА47-29-1Р 16А 1

A2 Устройство зарядное POWERCOMMAND 15/12-А 2
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AI5C

AI5+

AI4+

AI2+

AI3C

AI3+

SS

DI1

DI2

AI2C

AI1C

AI1+

0 В

+24 В

COM1

COM2

DO2

DO1

DO3

COM4

COM3

DO4

AI4C

A14

2

3 0V

24 V

A7

2

3

A8

2

3

A9

2

3

A10

+

-

A5

9

11

12

14

KM1

COM5

DO5

DO6

COM8

COM6

DO8

COM9

DO19

COM10

DO11

DO12

SA1
A РO

Y1SA2
A РO

KM2SA3
A РO

Y2SA4
A РO

Y3SA5
A РO

Y4

Y5SA6
A РO

KM3SA8
A РO

SA10
A РO

AI1-1

AI1-2

AI1-R

PWR+

PWR-

A15

A

B RS
48

5

24
 В

A12

A

B RS
48

5

A

BRS
48

5

+

-

24
 В

A11

RS
23

2

1

2

DB-9F

X2

X1

DB-9F

RS
23

2

AI2-1

AI2-2

AI2-R

AI3-1

AI3-2

AI3-R

AI4-1

AI4-2

AI4-R

AI5-1

AI5-2

AI5-R

AI6-1

AI6-2

AI6-R

t

t

RK1

RK2

t

RK3

t

RK4

t

RK5

t

RK6

SA9
A РO

KM4

K1

K2

+L

A6

N

PE

-
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++

A13

-

I<In

-In
pu

t 
24

V

Ba
tt

er
y

+

-Ou
tp

ut
 

25
 V

R1

R2 13

14

23

24

33

34

Re
la
y 

O
ut

pu
t

DI3

DI4

DI5

SF2

BA C N

BA C N

BA C N

A
B
C

N

4

3

1

A1

A3

11

10

5

A4

A2

GS

TB1

+

-

GB1

GB2

SF5SF3

KM1

A16
U

V

L1

N

A17
L

N

SF4

KM2

A18

L

N

KM3

A19

SF6

KM4 A20

L

N

X1

1

2

3

4

5

X2

6

K1K2

K1

K2K1

K1

COM7

DO7

Y6SA7
A РO

Уровень топлива

Преобразователь измерительный давления
DLM10/A

 RK1 Термометр сопротивления ТС 742

Термометр сопротивления ТС 757

KM1,KM4 Пускатель магнитный ПМЛ-1210 2

KM2,KM3 Пускатель магнитный ПМE-211 2

Y1,Y3,
Y5,Y6

Клапан электромагнитный SMART SG-5532, 24В 4

V1

V2

V3

V5

V4

Y2

НЗ

НЗ

Клапан электромагнитный SMART SG-5534, 24В 

1

Y4 1

Клапан электромагнитный высокотемпературный 
серии HUS, 24В   

K1,K2 2Реле промежуточное РП-54, 220В

Диод выпрямительный, 1N4001V1-V3,V5 4

Диод выпрямительный, 1N4001V4

A16 Блок автоматики 1

Насос погружной SQ 3-40A17 1

2

SF1, SF3 Выключатель автоматический ВА47-29-1Р 6А 1

A18 Контроллер системы Sunrain

1

SF5 Выключатель автоматический ВА47-29-3Р 20А 1
A18 Контроллер системы Sunrain

A19 Нагреватель индукционный ВИН-7

1A20 Насос циркуляционный Grundfoss UPS 25-60

SF1

НО
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Бабяк И.Ю.

Рыбалев А.Н.

Рыбалев А.Н.

Скрипко О.В.

Остапенко А.А.

Разработка автоматизированной системы 
жизнеобеспечения автономного объекта 
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Изм Лист № Докумен Подп Дата

Разраб.

Провер.

Т.Контр

Н.Контр

Утв.

Лист 5 Листов 6

МасштМассаЛитера

ВКР. 134196.15.03.04. ВО 

Перечни сигналов системы 
управления

и коды СМС-сообщений

АмГУ  341-зсб

Бабяк И.Ю.

Рыбалев А.Н.

Рыбалев А.Н.

Скрипко О.В.

Остапенко А.А.

Коды СМС-сообщений

Перечни сигналов системы управления

Разработка автоматизированной системы 
жизнеобеспечения автономного объекта 



ВКР. 134196.15.03.04. ВО 

Изм Лист № Докумен Подп Дата

Разраб.

Провер.

Т.Контр

Н.Контр

Утв.

Лист 6 Листов 6

МасштМассаЛитера

ВКР. 134196.15.03.04. ВО 

Экраны визуализации системы 
управления

Основной экран монитора реального времени Экран отладки и конфигурации обмена СМС

АмГУ  341-зсб

Дополнительный экран монитора реального времени

Привязки основного экрана монитора реального времени

Привязки дополнительного экрана монитора реального времени

Каналы монитора реального времени

Бабяк И.Ю.

Рыбалев А.Н.

Рыбалев А.Н.

Скрипко О.В.

Остапенко А.А.

Разработка автоматизированной системы 
жизнеобеспечения автономного объекта 


