
 

 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɒɤɨɥɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ» 

Ɉɬɞɟɥɟɧɢɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ 

 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
Ɍɟɦɚ ɪɚɛɨɬɵ 

Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ ɝɚɡɚ 

ɍȾɄ 681.586-043.61:622.691.08  

 

ɋɬɭɞɟɧɬ 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ɂ-8Ɍ32 Ɇɚɤɚɪɨɜ ɇɢɤɢɬɚ ɋɟɪɝɟɟɜɢɱ   

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱёɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɉɟɬɪɨɜ ɉɚɜɟɥ 
ȼɥɚɞɢɦɢɪɨɜɢɱ 

   

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ ȼɨɪɨɧɢɧ Ⱥɥɟɤɫɚɧɞɪ 
ȼɚɫɢɥɶɟɜɢɱ 

ɤ.ɬ.ɧ., ɞɨɰ.   

 

ɄɈɇɋɍɅɖɌȺɇɌɕ: 
ɉɨ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱёɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬɚɪɲɢɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɒɂɉ 

ɒɚɩɨɜɚɥɨɜɚ 
ɇɚɬɚɥɶɹ 
ȼɥɚɞɢɦɢɪɨɜɧɚ 

   

ɉɨ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱёɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱥɫɫɢɫɬɟɧɬ ɂɒɏȻɆɌ ɇɟɜɫɤɢɣ ȿɝɨɪ 
ɋɟɪɝɟɟɜɢɱ 

   

 

ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱёɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ɋɭɤ. ɨɬɞɟɥɟɧɢɹ ɈȺɊ Ʌɟɨɧɨɜ ɋɟɪɝɟɣ 
ȼɥɚɞɢɦɢɪɨɜɢɱ 

ɤ.ɬ.ɧ., ɞɨɰ.   

 

 

 

 

 

 

Ɍɨɦɫɤ – 2018 ɝ.



 

 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɇȺɐɂɈɇȺɅɖɇɕɃ ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ 

ɌɈɆɋɄɂɃ ɉɈɅɂɌȿɏɇɂɑȿɋɄɂɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɒɤɨɥɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ» 

Ɉɬɞɟɥɟɧɢɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɪɨɛɨɬɨɬɟɯɧɢɤɢ 

 

ɍɌȼȿɊɀȾȺɘ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ 

_____     _______    ȼɨɪɨɧɢɧ Ⱥ.ȼ. 
(ɉɨɞɩɢɫɶ)    (Ⱦɚɬɚ)           (Ɏ.ɂ.Ɉ.) 

 

ɁȺȾȺɇɂȿ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ȼ ɮɨɪɦɟ: 
Ȼɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

(ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ/ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ) 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 

Ɂ-8Ɍ32 Ɇɚɤɚɪɨɜ ɇɢɤɢɬɚ ɋɟɪɝɟɟɜɢɱ  

Ɍɟɦɚ ɪɚɛɨɬɵ:  
Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ ɝɚɡɚ 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ (ɞɚɬɚ, ɧɨɦɟɪ)  

 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ:  

 

ɌȿɏɇɂɑȿɋɄɈȿ ɁȺȾȺɇɂȿ: 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɛɨɬɟ  
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɥɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɥɢ ɧɚɝɪɭɡɤɚ; 
ɪɟɠɢɦ ɪɚɛɨɬɵ (ɧɟɩɪɟɪɵɜɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, 
ɰɢɤɥɢɱɟɫɤɢɣ ɢ ɬ. ɞ.); ɜɢɞ ɫɵɪɶɹ ɢɥɢ ɦɚɬɟɪɢɚɥ ɢɡɞɟɥɢɹ;  
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɞɭɤɬɭ, ɢɡɞɟɥɢɸ ɢɥɢ ɩɪɨɰɟɫɫɭ; ɨɫɨɛɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
(ɷɤɫɩɥɭɚɬɚɰɢɢ) ɨɛɴɟɤɬɚ ɢɥɢ ɢɡɞɟɥɢɹ ɜ ɩɥɚɧɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɷɧɟɪɝɨɡɚɬɪɚɬɚɦ; ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɬ. ɞ.). 

ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 
ɝɚɡɚ (ɋɂɄȽ) –ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɫɯɨɞɚ ɢ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɚ. 
ɋɂɄȽ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɪɟɞɫɬɜ 
ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɤɨɬɨɪɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ, ɪɟɝɢɫɬɪɚɰɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱёɬɨɜ ɨɛɴёɦɚ ɝɚɡɚ, 
ɩɪɢɜɟɞёɧɧɨɝɨ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ. 
 

ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ  
(ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɫ 
ɰɟɥɶɸ ɜɵɹɫɧɟɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɦɢɪɨɜɨɣ ɧɚɭɤɢ ɬɟɯɧɢɤɢ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ; ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ; 
ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɰɟɞɭɪɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ; ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ; ɧɚɢɦɟɧɨɜɚɧɢɟ  ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɪɚɡɞɟɥɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ; ɡɚɤɥɸɱɟɧɢɟ ɩɨ 
ɪɚɛɨɬɟ). 

1. Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ  
2. ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ Ⱥɋ  
3. Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ⱥɋ  
4. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ  
5. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ Ⱥɋ  
6. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ Ⱥɋ  
7. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ  
8. ȼɵɛɨɪ (ɨɛɨɫɧɨɜɚɧɢɟ) ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ Ⱥɋ  
9. Ɋɚɡɪɚɛɨɬɤɚ ɷɤɪɚɧɧɵɯ ɮɨɪɦ Ⱥɋ.  

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
(ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ) 

1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɭɡɥɚ ɭɱёɬɚ ɝɚɡɚ 

2. Ɍɪёɯɭɪɨɜɧɟɜɚɹ ɫɢɫɬɟɦɚ Ⱥɋ  
3. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ANSI/ISA 

4. ɋɯɟɦɚ ɜɧɟɲɧɢɯ ɩpoɜoɞoɤ 

5. Ɇɧɟɦoɫɯɟɦɚ ɋɂɄȽ 



 

 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
(ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɡɞɟɥɨɜ) 
Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ  

ɒɚɩɨɜɚɥɨɜɚ ɇɚɬɚɥɶɹ ȼɥɚɞɢɦɢɪɨɜɧɚ 

ɋɨɰɢɚɥɶɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɇɟɜɫɤɢɣ ȿɝɨɪ ɋɟɪɝɟɟɜɢɱ 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 

 

 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɪɭɤɨɜɨɞɢɬɟɥɶ: 
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Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 

ɢ ɧɚɞёɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɫɨɤɪɚɬɢɬɶ ɱɢɫɥɨ ɚɜɚɪɢɣ. 

ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɤɥɸɱɟɜɵɯ ɫɥɨɜ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: 
ɋɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ ɝɚɡɚ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɩɢɞ-ɪɟɝɭɥɹɬɨɪ, ɥɨɤɚɥɶɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ 

ɤɨɧɬɪɨɥɥɟɪ, ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ, 

ɩɪɨɬɨɤɨɥ, SCADA-ɫɢɫɬɟɦɚ. 



 

 

ɋɨɞɟɪɠɚɧɢɟ 

Ƚɥɨɫɫɚɪɢɣ 8 

Ɉɛɨɡɧɚɱɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ 14 

ȼɜɟɞɟɧɢɟ 16 

1. Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 18 

1.1 Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢ ɰɟɥɢ ɫɨɡɞɚɧɢɹ Ⱥɋɍ Ɍɉ 18 

1.2 ɇɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ 18 

1.3 ɐɟɥɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ 18 

1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 19 

1.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 20 

1.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 21 

1.7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 22 

1.8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 22 

2 Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 23 

2.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 24 

2.1 ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ Ⱥɋ 27 

2.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ⱥɋ 32 

2.3 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 34 

2.3.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨ ANSI/ISA 35 

2.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɋɂɄȽ 35 

2.5 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɋɂɄȽ 38 

2.1.1 ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɂɄȽ 39 

2.1.2 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ 41 

2.1.3 ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɚ 59 

2.5.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ 63 

2.5.3 ȼɵɛɨɪ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ Ⱥɋ ɋɂɄȽ 64 

2.6.5 ɗɤɪɚɧɧɵɟ ɮɨɪɦɵ Ⱥɋ ɋɂɄȽ 68 

3 Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 73 

3.1 Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɨɡɢɰɢɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 73 

3.1.1 ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 73 

3.1.2 Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 74 

3.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ 75 

3.2.1 ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 75 

3.2.2 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 76 

3.3 Ȼɸɞɠɟɬ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 81 

3.3.1 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ 81 

3.3.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 81 

3.3.3 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 82 

3.3.4 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 83 

3.3.5 Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ (ɫɬɪɚɯɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ) 83 

3.3.6 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 84 



 

 

3.3.7 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ
 84 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 85 

4 ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 87 

4.1 ɇɚɞёɠɧɨɫɬɢ ɫɢɫɬɟɦɵ 87 

4.2 Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɧɚɞёɠɧɨɫɬɢ  ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜ 
ɰɟɥɨɦ 88 

4.2.1 ȼɵɛɨɪ ɉɅɄ 90 

4.2.2 Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ 91 

4.2.3 Ⱦɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 92 

4.2.4 Ⱦɚɬɱɢɤ ɪɚɫɯɨɞɚ 92 

4.2.5 Ⱥɧɚɥɢɡɚɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ 94 

4.2.6 Ⱥɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ ɝɚɡɚ 94 

4.3 Ɇɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 95 

4.4 Ⱥɧɚɥɢɡ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 
ɫɢɫɬɟɦɵ 96 

Ɂɚɤɥɸɱɟɧɢɟ 97 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 98 

ɉpɢɥoɠɟɧɢɟ Ⱥ. Ɏɭɧɤɰɢoɧɚɥɶɧɚɹ ɫɯɟɦɚ ɭɡɥɚ ɭɱɟɬɚ ɝɚɡɚ 100 

ɉpɢɥoɠɟɧɢɟ Ȼ. Ɍpɟɯɭpoɜɧɟɜɚɹ ɫɢɫɬɟɦɚ Ⱥɋ 101 

ɉɪɢɥɨɠɟɧɢɟ ȼ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩo ANSI/ISA 102 

ɉpɢɥoɠɟɧɢɟ Ƚ. ɋɯɟɦɚ ɜɧɟɲɧɢɯ ɩpoɜoɞoɤ 103 

ɉɪɢɥɨɠɟɧɢɟ Ⱦ. Ɇɧɟɦɨɫɯɟɦɚ ɋɂɄȽ 104 

 



8 

 

Ƚɥɨɫɫɚɪɢɣ 

Ɍɟɪɦɢɧ Ɉɩɪɟɞɟɥɟɧɢɟ 

Ⱥɋ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɷɬɨ - ɤɨɦɩɥɟɤɫ 

ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ 

ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɚɦɤɚɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ɍɟɪɦɢɧ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɬɟɪɦɢɧɚ 

ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɨɞɱёɪɤɢɜɚɟɬ ɫɨɯɪɚɧɟɧɢɟ ɡɚ ɱɟɥɨɜɟɤɨɦ-

ɨɩɟɪɚɬɨɪɨɦ ɧɟɤɨɬɨɪɵɯ ɮɭɧɤɰɢɣ, ɥɢɛɨ ɧɚɢɛɨɥɟɟ ɨɛɳɟɝɨ, 

ɰɟɥɟɩɨɥɚɝɚɸɳɟɝɨ ɯɚɪɚɤɬɟɪɚ, ɥɢɛɨ ɧɟ ɩɨɞɞɚɸɳɢɯɫɹ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɂɧɬɟɪɮɟɣɫ (RS-

232C, RS-422, 

RS-485, CAN) 

ɂɧɬɟɪɮɟɣɫ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɪɟɞɫɬɜ 

(ɩɪɨɝɪɚɦɦɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ) ɢ ɩɪɚɜɢɥ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 

ɩɪɨɝɪɚɦɦɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɦɟɠɞɭ ɬɟɯɧɢɱɟɫɤɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɢɥɢ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɫɢɫɬɟɦɨɣ 

ȼɢɞɟɨɤɚɞɪ ȼɢɞɟɨɤɚɞɪ – ɷɬɨ ɨɛɥɚɫɬɶ ɷɤɪɚɧɚ, ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ 

ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɦɧɟɦɨɫɯɟɦ, ɬɪɟɧɞɨɜ, ɬɚɛɥɢɱɧɵɯ ɮɨɪɦ, 

ɨɤɨɧ ɭɩɪɚɜɥɟɧɢɹ, ɠɭɪɧɚɥɨɜ ɢ ɬ.ɩ. 

Ɇɧɟɦɨɫɯɟɦɚ Ɇɧɟɦɨɫɯɟɦɚ  – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɜ ɭɩɪɨɳёɧɧɨɦ ɜɢɞɟ ɧɚ ɷɤɪɚɧɟ 

ȺɊɆ 

Ɇɧɟɦɨɡɧɚɤ 

(ɦɧɟɦɨɫɢɦɜɨɥ) 

Ɇɧɟɦɨɡɧɚɤ – ɷɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɴɟɤɬɚ 

ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ (ɢɥɢ ɢɯ 

ɫɨɜɨɤɭɩɧɨɫɬɢ) ɧɚ ɷɤɪɚɧɟ ȺɊɆ. 

ɂɧɬɟɪɮɟɣɫ 

ɨɩɟɪɚɬɨɪɚ 

ɂɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ Ⱥɋɍ Ɍɉ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ 

ɫɢɫɬɟɦɨɣ                                                                                    
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Ɍɟɪɦɢɧ Ɉɩɪɟɞɟɥɟɧɢɟ 

 

ɉɪɨɮɢɥɶ Ⱥɋ ɉɨɧɹɬɢɟ «ɩɪɨɮɢɥɶ» ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 

ɩɨɞɦɧɨɠɟɫɬɜɨ ɢ/ɢɥɢ ɤɨɦɛɢɧɚɰɢɢ ɛɚɡɨɜɵɯ ɫɬɚɧɞɚɪɬɨɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɛɳɟɩɪɢɧɹɬɵɯ ɜ 

ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɩɪɚɤɬɢɤɟ ɮɢɪɦɟɧɧɵɯ ɪɟɲɟɧɢɣ 

(Windows,Unix, Mac OS), ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɬɪɟɛɭɟɦɵɯ ɧɚɛɨɪɨɜ ɮɭɧɤɰɢɣ Ⱥɋ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ 

ɢ ɪɨɥɢ ɤɚɠɞɨɝɨ ɛɚɡɨɜɨɝɨ ɫɬɚɧɞɚɪɬɚ ɜ ɩɪɨɮɢɥɟ ɬɪɟɛɭɟɬɫɹ 

ɤɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ. Ɍɚɤɚɹ ɦɨɞɟɥɶ, ɧɚɡɵɜɚɟɦɚɹ 

OSE/RM (Open System Environment/Reference Model), 

ɩɪɟɞɥɨɠɟɧɚ ɜ ȽɈɋɌ Ɋ ɂɋɈ ɆɗɄ ɌɈ 10000-3–99 

ɉɪɨɬɨɤɨɥ (CAN, 

OSI, ProfiBus, 

Modbus, HART, 

Profibus DP, 

Modbus RTU, 

Modbus +, CAN, 

DeviceNet) 

ɉɪɨɬɨɤɨɥ – ɷɬɨ ɧɚɛɨɪ ɩɪɚɜɢɥ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɨɟɞɢɧɟɧɢɟ ɢ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɦɟɠɞɭ 

ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɜɤɥɸɱёɧɧɵɦɢ ɜ ɫɨɟɞɢɧɟɧɢɟ 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

Ʉɚɜɢɬɚɰɢɹ Ʉɚɜɢɬɚɰɢɹ – ɷɬɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɠɢɞɤɨɫɬɢ ɩɨɥɨɫɬɟɣ 

(ɤɚɜɢɬɚɰɢɨɧɧɵɯ ɩɭɡɵɪɶɤɨɜ, ɢɥɢ ɤɚɜɟɪɧ), ɡɚɩɨɥɧɟɧɧɵɯ 

ɝɚɡɨɦ, ɩɚɪɨɦ ɢɥɢ ɢɯ ɫɦɟɫɶɸ. 

Ɍɟɯɧɢɱɟɫɤɨɟ 

ɡɚɞɚɧɢɟ ɧɚ Ⱥɋ 

(ɌɁ) 

ɍɬɜɟɪɠɞɟɧɧɵɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ 

ɞɨɤɭɦɟɧɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɰɟɥɢ, ɬɪɟɛɨɜɚɧɢɹ ɢ ɨɫɧɨɜɧɵɟ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  

ɩɪɨɰɟɫɫ (Ɍɉ) 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ. 
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Ɍɟɪɦɢɧ Ɉɩɪɟɞɟɥɟɧɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɨɫɬɨɢɬ ɢɡ ɪɚɛɨɱɢɯ ɨɩɟɪɚɰɢɣ, 

ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɪɚɛɨɱɢɯ 

ɞɜɢɠɟɧɢɣ (ɩɪɢɟɦɨɜ) 

ɋɍȻȾ ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɷɬɨ – 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɵɯ ɢ ɹɡɵɤɨɜɵɯ ɫɪɟɞɫɬɜ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦɢ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ, ɜɟɞɟɧɢɹ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɛɟɫɩɟɱɟɧɢɹ 

ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɞɨɫɬɭɩɚ ɤ ɞɚɧɧɵɦ 

Ⱥɪɯɢɬɟɤɬɭɪɚ Ⱥɋ Ⱥɪɯɢɬɟɤɬɭɪɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ – ɷɬɨ 

ɧɚɛɨɪ ɡɧɚɱɢɦɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɛɨɪ ɫɬɪɭɤɬɭɪɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɢ ɢɯ ɢɧɬɟɪɮɟɣɫɨɜ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ 

ɤɨɦɩɨɧɭɟɬɫɹ Ⱥɋ 

SCADA 

(ɚɧɝɥ. Supervisory 

Control And Data  

Acquisition – 

ɞɢɫɩɟɬɱɟɪɫɤɨɟ 

ɭɩɪɚɜɥɟɧɢɟ ɢ 

ɫɛɨɪ ɞɚɧɧɵɯ) 

ɉɨɞ ɬɟɪɦɢɧɨɦ SCADA ɩɨɧɢɦɚɸɬ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɭɸ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɢ 

ɫɛɨɪɚ ɞɚɧɧɵɯ  

ɈɊɋ-ɫɟɪɜɟɪ ɈɊɋ-ɫɟɪɜɟɪ – ɷɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɛɨɪɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫ ɨɛɴɟɤɬɨɜ ɢ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 

ɷɬɢɯ ɞɚɧɧɵɯ ɫɢɫɬɟɦɚɦ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ ɩɨ ɩɪɨɬɨɤɨɥɚɦ 

ɫɬɚɧɞɚɪɬɚ ɈɊɋ 
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Ɍɟɪɦɢɧ Ɉɩɪɟɞɟɥɟɧɢɟ 

ɋɬɚɧɞɚɪɬ ɋɬɚɧɞɚɪɬ – ɨɛɪɚɡɟɰ, ɷɬɚɥɨɧ, ɦɨɞɟɥɶ, ɩɪɢɧɢɦɚɟɦɵɟ 

ɡɚ ɢɫɯɨɞɧɵɟ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫ ɧɢɦɢ ɞɪ. ɩɨɞɨɛɧɵɯ 

ɨɛɴɟɤɬɨɜ.  

ɋɬɚɧɞɚɪɬ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ –  ɞɨɤɭɦɟɧɬ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɤɨɦɩɥɟɤɫ ɧɨɪɦ, ɩɪɚɜɢɥ, ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɨɛɴɟɤɬɭ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɜ ɤɨɬɨɪɨɦ ɜ ɰɟɥɹɯ 

ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɞɭɤɰɢɢ, ɩɪɚɜɢɥɚ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ,

 ɯɪɚɧɟɧɢɹ, ɩɟɪɟɜɨɡɤɢ, ɪɟɚɥɢɡɚɰɢɢ ɢ ɭɬɢɥɢɡɚɰɢɢ, 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢɥɢ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ 

Ɉɛɴɟɤɬ 

ɭɩɪɚɜɥɟɧɢɹ 

Ɉɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ – ɨɛɨɛɳɚɸɳɢɣ 

ɬɟɪɦɢɧ ɤɢɛɟɪɧɟɬɢɤɢ ɢ ɬɟɨɪɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ, ɨɛɨɡɧɚɱɚɸɳɢɣ ɭɫɬɪɨɣɫɬɜɨ ɢɥɢ 

ɞɢɧɚɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ, ɭɩɪɚɜɥɟɧɢɟ ɩɨɜɟɞɟɧɢɟɦ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵ

ɣ ɥɨɝɢɱɟɫɤɢɣ 

ɤɨɧɬɪɨɥɥɟɪ 

(ɉɅɄ) 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɥɨɝɢɱɟɫɤɢɣ 

ɤɨɧɬɪɨɥɥɟɪ  ɢɥɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ – 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜ

ɨ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɤɨɦɩɶɸɬɟɪɨɜ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ, ɉɅɄ ɢɦɟɸɬ ɪɚɡɜɢɬɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ-

ɜɵɜɨɞɚ ɫɢɝɧɚɥɨɜ ɞɚɬɱɢɤɨɜ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɞɥɹ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɛɟɡ 

ɫɟɪɶёɡɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɵ ɜ 
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Ɍɟɪɦɢɧ Ɉɩɪɟɞɟɥɟɧɢɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɅɄ 

ɹɜɥɹɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

 

Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ 

ɩɭɧɤɬ (Ⱦɉ) 

Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ ɩɭɧɤɬ – ɰɟɧɬɪ ɫɢɫɬɟɦɵ 

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɝɞɟ ɫɨɫɪɟɞɨɬɨɱɢɜɚɟɬɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧ

ɧɨɟ ɪɚɛɨɱɟɟ 

ɦɟɫɬɨ (ȺɊɆ) 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ 

ɦɟɫɬɨ – ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ 

ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɢɞɚ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ȺɊɆ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɚɤ ɩɪɚɜɢɥɨ ɢɫɩɨɥɶɡɭɸɬ SCADA-

ɫɢɫɬɟɦɵ 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ 

ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ 

(Ɋɋɍ) 

Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ – ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ 

ɫɢɫɬɟɦɵ ɜɜɨɞɚ ɜɵɜɨɞɚ ɢ ɞɟɰɟɧɬɪɚɥɢɡɚɰɢɟɣ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ 

ɌȿȽ ɌȿȽ – ɦɟɬɤɚ ɤɚɤ ɤɥɸɱɟɜɨɟ ɫɥɨɜɨ, ɜ ɛɨɥɟɟ ɭɡɤɨɦ 

ɩɪɢɦɟɧɟɧɢɢ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɞɥɹ ɤɚɬɟɝɨɪɢɡɚɰɢɢ, 

ɨɩɢɫɚɧɢɹ, ɩɨɢɫɤɚ ɞɚɧɧɵɯ ɢ ɡɚɞɚɧɢɹ ɜɧɭɬɪɟɧɧɟɣ 

ɫɬɪɭɤɬɭɪɵ 

Ʉɨɪɩɨɪɚɬɢɜɧɚɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ 

ɫɢɫɬɟɦɚ (Ʉɂɋ) 

Ʉɨɪɩɨɪɚɬɢɜɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ – ɷɬɨ 

ɦɚɫɲɬɚɛɢɪɭɟɦɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 

ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɫɟɯ ɜɢɞɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɨɥɶɲɢɯ ɢ ɫɪɟɞɧɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɤɨɪɩɨɪɚɰɢɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɝɪɭɩɩɵ ɤɨɦɩɚɧɢɣ, 

ɬɪɟɛɭɸɳɢɯ ɟɞɢɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
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Ɍɟɪɦɢɧ Ɉɩɪɟɞɟɥɟɧɢɟ 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧ

ɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ (Ⱥɋɍ 

Ɍɉ) 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ – ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦɧɵɯ ɢ 

ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ 

ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ. ɉɨɞ Ⱥɋɍ Ɍɉ ɨɛɵɱɧɨ 

ɩɨɧɢɦɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ 

ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɜ ɰɟɥɨɦ ɢɥɢ ɤɚɤɨɦ-ɬɨ ɟɝɨ ɭɱɚɫɬɤɟ, 

ɜɵɩɭɫɤɚɸɳɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɜɟɪɲɟɧɧɵɣ ɩɪɨɞɭɤɬ 

ɉɪɨɩɨɪɰɢɨɧɚɥɶɧ

ɨ-ɢɧɬɟɝɪɚɥɶɧɨ-

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧ

ɵɣ (ɉɂȾ) 

ɪɟɝɭɥɹɬɨɪ 

ɉɪɨɩɨɪɰɢɨɧɚɥɶɧɨ-ɢɧɬɟɝɪɚɥɶɧɨ-

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ – ɭɫɬɪɨɣɫɬɜɨ, 

ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɹɟɦɨɝɨ 

ɩɚɪɚɦɟɬɪɚ. ɉɂȾ-ɪɟɝɭɥɹɬɨɪ ɢɡɦɟɪɹɟɬ ɨɬɤɥɨɧɟɧɢɟ 

ɫɬɚɛɢɥɢɡɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɨɬ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 

(ɭɫɬɚɜɤɢ) ɢ ɜɵɞɚёɬ ɭɩɪɚɜɥɹɸɳɢɣ ɫɢɝɧɚɥ, ɹɜɥɹɸɳɢɣɫɹ 

ɫɭɦɦɨɣ ɬɪёɯ ɫɥɚɝɚɟɦɵɯ, ɩɟɪɜɨɟ ɢɡ ɤɨɬɨɪɵɯ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɷɬɨɦɭ ɨɬɤɥɨɧɟɧɢɸ, ɜɬɨɪɨɟ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɧɬɟɝɪɚɥɭ ɨɬɤɥɨɧɟɧɢɹ ɢ ɬɪɟɬɶɟ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɩɪɨɢɡɜɨɞɧɨɣ ɨɬɤɥɨɧɟɧɢɹ. 

Modbus Modbus – ɷɬɨ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ ɩɪɨɬɨɤɨɥ, 

ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɚɪɯɢɬɟɤɬɭɪɟ «ɤɥɢɟɧɬ-ɫɟɪɜɟɪ» 
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Ɉɛɨɡɧɚɱɟɧɢɹ ɢ ɫɨɤɪɚɳɟɧɢɹ 

ANSI/ISA (American 

National Standards 

Institute/ Instrument 

Society of America) 

‒ Ⱥɦɟɪɢɤɚɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 
ɫɬɚɧɞɚɪɬɨɜ/Ⱥɦɟɪɢɤɚɧɫɤɨɟ ɨɛɳɟɫɬɜɨ 
ɩɪɢɛɨɪɨɫɬɪɨɢɬɟɥɟɣ 

API (Application 

Program Interface) 

‒ ɂɧɬɟɪɮɟɣɫ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ  

EEI (External 

Environment Interface) 

‒ ɂɧɬɟɪɮɟɣɫ ɜɧɟɲɧɟɝɨ ɨɤɪɭɠɟɧɢɹ 

IP (International 

Protection) 

‒ ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ 

HMI (Human Machine 

Interface) 

‒ ɑɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ 

PLC (Programmable 

Logic Controllers) 

‒ ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ 
(ɉɅɄ) 

LAD (Ladder 

Diagram) 

‒ əɡɵɤ ɪɟɥɟɣɧɨɣ (ɥɟɫɬɧɢɱɧɨɣ) ɥɨɝɢɤɢ 

ODBC (Open 

DataBase 

Connectivity) 

‒ ɉɪɨɝɪɚɦɦɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɨɫɬɭɩɚ ɤ ɛɚɡɚɦ 
ɞɚɧɧɵɯ (ɨɬɤɪɵɬɚɹ ɫɜɹɡɶ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ) 

OLE (Object Linking 

and Embedding) 

‒ ɉɪɨɬɨɤɨɥ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɟ 
ɨɛɴɟɤɬɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ ɩɪɢ 
ɢɯ ɤɨɦɩɨɧɨɜɤɟ ɜ ɟɞɢɧɵɣ ɨɛɴɟɤɬ/ɞɨɤɭɦɟɧɬ 

OPC (Object Protocol 

Control) 

‒ OLE ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚɦɢ 

OSE/RM (Open 

System Environment 

Reference Model) 

‒ Ȼɚɡɨɜɚɹ ɦɨɞɟɥɶ ɫɪɟɞɵ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ 

SNMP (Simple 

Network Management 

Protocol) 

‒ ɉɪɨɬɨɤɨɥ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ ɫɜɹɡɢ ɧɚ ɨɫɧɨɜɟ 
ɚɪɯɢɬɟɤɬɭɪɵ TCP/IP 

Ⱥɐɉ ‒ Ⱥɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɂɅ ‒ ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɥɢɧɢɹ 

ɄɂɉɢȺ ‒ Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ 
ɚɜɬɨɦɚɬɢɤɚ 

ɄɆɊ ‒ Ʉɥɚɩɚɧ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɪɟɝɭɥɢɪɭɸɳɢɣ 

ɆɄɄɌɌ ‒ Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɤɨɧɫɭɥɶɬɚɬɢɜɧɵɣ ɤɨɦɢɬɟɬ ɩɨ 
ɬɟɥɟɮɨɧɢɢ ɢ ɬɟɥɟɝɪɚɮɢɢ 

ɉɈ ‒ ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 



15 

 

ɉɉɁɍ ‒ ɉɪɨɝɪɚɦɦɢɪɭɟɦɨɟ ɩɨɫɬɨɹɧɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ 

ɋȺɊ ‒ ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɋɂɄȽ ‒ ɋɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɚɪɚɦɟɬɪɨɜ 
ɫɜɨɛɨɞɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ 

ɋɈɂ ‒ ɋɢɫɬɟɦɚ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ 

ɍɋɈ ‒ ɍɫɬɪɨɣɫɬɜɨ ɫɨɩɪɹɠɟɧɢɹ (ɫɜɹɡɢ) ɫ ɨɛɴɟɤɬɨɦ, 
ɭɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ/ɜɵɜɨɞɚ 

ɐȺɉ ‒ ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 
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ȼɜɟɞɟɧɢɟ 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ– ɨɞɧɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɧɚɭɱɧɨ–ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ, 

ɩɪɢɦɟɧɟɧɢɟ ɫɚɦɨɪɟɝɭɥɢɪɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɷɤɨɧɨɦɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɜɨɛɨɠɞɚɸɳɢɯ ɱɟɥɨɜɟɤɚ ɨɬ 

ɭɱɚɫɬɢɹ ɜ ɩɪɨɰɟɫɫɚɯ ɩɨɥɭɱɟɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɷɧɟɪɝɢɢ, ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɢɧɮɨɪɦɚɰɢɢ, ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɦɟɧɶɲɚɸɳɢɯ ɫɬɟɩɟɧɶ ɷɬɨɝɨ ɭɱɚɫɬɢɹ ɢɥɢ ɬɪɭɞɨёɦɤɨɫɬɶ ɜɵɩɨɥɧɹɟɦɵɯ 

ɨɩɟɪɚɰɢɣ. Ɍɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞɚɬɱɢɤɨɜ (ɫɟɧɫɨɪɨɜ), 

ɭɫɬɪɨɣɫɬɜ ɜɜɨɞɚ, ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ (ɤɨɧɬɪɨɥɥɟɪɨɜ), ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɭɫɬɪɨɣɫɬɜ ɜɵɜɨɞɚ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɥɟɤɬɪɨɧɧɭɸ ɬɟɯɧɢɤɭ ɢ ɦɟɬɨɞɵ 

ɜɵɱɢɫɥɟɧɢɣ, ɢɧɨɝɞɚ ɤɨɩɢɪɭɸɳɢɟ ɧɟɪɜɧɵɟ ɢ ɦɵɫɥɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ 

ɱɟɥɨɜɟɤɚ.  

ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɝɚɡɨɬɪɚɧɫɩɨɪɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɪɨɫɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɝɨɥɭɛɨɦ ɬɨɩɥɢɜɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɢ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɬɚɧɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɸ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɞɚɜɥɟɧɢɟɦ. ɉɪɢ 

ɷɬɨɦ, ɟɫɥɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɬɨɱɧɨɫɬɶ ɪɚɛɨɬɵ ɢ ɧɚɞɟɠɧɨɫɬɶ 

ɭɡɥɨɜ ɫɢɫɬɟɦɵ, ɹɜɥɹɸɳɢɯɫɹ ɨɛɴɟɤɬɚɦɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ (ɞɚɬɱɢɤɢ, 

ɫɢɝɧɚɥɢɡɚɬɨɪɵ, ɢɡɦɟɪɢɬɟɥɢ, ɧɚɫɨɫɵ, ɡɚɫɥɨɧɤɢ ɢ ɬ.ɩ.), ɧɟ ɛɭɞɭɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ɭɫɬɪɨɣɫɬɜ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ (ɤɨɧɬɪɨɥɥɟɪɵ, ɨɩɟɪɚɬɨɪɫɤɢɟ ɫɬɚɧɰɢɢ ɢ ɬ.ɩ.), ɬɨ 

ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚ ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɥɭɱɲɟɧɢɟ ɫɜɨɣɫɬɜ ɦɨɞɟɪɧɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ 

ɜɪɹɞ ɥɢ ɫɬɨɢɬ. 

ɐɟɥɹɦɢ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɢ ɭɝɥɭɛɥɟɧɢɟ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ, ɪɚɡɜɢɬɢɟ 

ɧɚɜɵɤɨɜ ɢɯ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ 

ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɪɨɰɟɫɫɨɦ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. 
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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 

ɝɚɡɚ ɧɚ ȽɊɋ. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ: 

  ɢɡɦɟɪɟɧɢɟ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ;  

 ɢɡɦɟɪɟɧɢɟ ɢ ɨɬɨɛɪɚɠɟɧɢɟ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɝɚɡɚ 

(ɬɨɱɤɚ ɪɨɫɵ, ɜɥɚɠɧɨɫɬɶ ɝɚɡɚ). 

 ȼɨɡɦɨɠɧɵɟ ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɫɥɟɞɭɸɳɢɟ: 

  ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɨɩɟɪɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ; 

  ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɬɨɱɧɨɫɬɢ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɢ 

ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ; 

  ɭɦɟɧɶɲɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɧɚ 

ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 
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1. Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

1.1 Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢ ɰɟɥɢ ɫɨɡɞɚɧɢɹ Ⱥɋɍ Ɍɉ 

Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɋɂɄȽ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢɡɦɟɪɟɧɢɢ 

ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɨɛɴɟɦɚ ɝɚɡɚ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ, ɚ 

ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ, ɜɤɥɸɱɚɹ ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ, 

ɩɥɨɬɧɨɫɬɶ, ɜɥɚɠɧɨɫɬɶ, ɭɞɟɥɶɧɭɸ ɬɟɩɥɨɬɭ ɫɝɨɪɚɧɢɹ ɝɚɡɚ ɢ ɱɢɫɥɨ ȼɨɛɛɟ. 

1.2 ɇɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ 

 ɇɚɡɧɚɱɟɧɢɟɦ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ Ⱥɋ ɋɂɄȽ. Ⱥɋ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɜɚɬɶ:  

 ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɩɨɤɚɡɚɬɟɥɟɣ ɝɚɡɚ 

ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɣ ɦɟɬɨɞɨɜ ɢɡɦɟɪɟɧɢɹ ɢ ɜɵɫɨɤɨɬɨɱɧɵɯ 

ɞɚɬɱɢɤɨɜ ɫ ɲɢɪɨɤɢɦ ɞɢɧɚɦɢɱɟɫɤɢɦ ɞɢɚɩɚɡɨɧɨɦ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɭɱɟɬɚ ɝɚɡɚ;  

 ɪɟɚɥɢɡɚɰɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɫɟɦ ɤɨɦɩɥɟɤɫɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɡɥɚ ɭɱɟɬɚ ɝɚɡɚ ɢɡ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ ȽɊɋ ɩɪɢ 

ɩɨɦɨɳɢ ȺɊɆ ɨɩɟɪɚɬɨɪɚ; 

 ɤɨɧɬɪɨɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɚ; 

 ɩɨɜɵɲɟɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɡɚ ɫɱёɬ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. 

1.3 ɐɟɥɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ 

ɐɟɥɶɸ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɵɫɨɤɨɝɨ 

ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɪɨɜɧɹ ɞɥɹ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ: 

 ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 

 ɨɩɬɢɦɢɡɚɰɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 

 ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ; 
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 ɜɧɟɞɪɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɨɛɴɟɤɬɚɦɢ; 

 ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɭɥɭɱɲɟɧɢɟ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɚɣɨɧɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

 ɦɢɧɢɦɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢɡɞɟɪɠɟɤ (ɷɤɨɧɨɦɢɹ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɨɞɥɟɧɢɟ ɪɟɫɭɪɫɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ). 

1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɟ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɨɧɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵɦ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪ 

ɨɬ –50 ɨɋ ɞɨ +50 ɨɋ ɢ ɜɥɚɠɧɨɫɬɢ ɧɟ ɦɟɧɟɟ 80 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 ɨɋ. 

ɉɪɨɝɪɚɦɦɧɨ–ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ Ⱥɋ ɞɨɥɠɟɧ ɞɨɩɭɫɤɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɚɪɚɳɢɜɚɧɢɹ, ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɚɡɜɢɬɢɹ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɢɦɟɬɶ ɪɟɡɟɪɜ ɩɨ 

ɤɚɧɚɥɚɦ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɧɟ ɦɟɧɟɟ 20 %. 

Ⱦɚɬɱɢɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɫɢɫɬɟɦɟ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɢ ɜɵɛɨɪɟ ɞɚɬɱɢɤɨɜ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɩɩɚɪɚɬɭɪɭ 

ɫ ɢɫɤɪɨɛɟɡɨɩɚɫɧɵɦɢ ɰɟɩɹɦɢ.  

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɨɬ ɩɵɥɢ ɢ ɜɥɚɝɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 

ɦɟɧɟɟ IP56. 

ɉɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɞɚɬɱɢɤɨɜ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɪɟɤɨ-

ɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ, ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɥɭɱɲɢɟ 

ɨɛɪɚɡɰɵ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢɡɞɟɥɢɣ, ɚ ɢɦɟɧɧɨ: 

1. ɜɪɟɦɹ ɧɚɪɚɛɨɬɤɢ ɧɚ ɨɬɤɚɡ ɧɟ ɦɟɧɟɟ 100 ɬɵɫ. ɱɚɫ; 

2. ɫɪɨɤ ɫɥɭɠɛɵ ɧɟ ɦɟɧɟɟ 10 ɥɟɬ. 

Ʉɨɧɬɪɨɥɥɟɪɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɦɨɞɭɥɶɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ, ɩɨɡɜɨɥɹɸɳɭɸ 

ɫɜɨɛɨɞɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɤɚɧɚɥɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɜɨɞɚ 

ɫɢɝɧɚɥɨɜ ɫ ɞɚɬɱɢɤɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɪɟɞɟ, ɞɨɩɭɫɤɚɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɦɨɞɭɥɢ ɫ ɢɫɤɪɨɛɟɡɨɩɚɫɧɵɦɢ ɜɯɨɞɧɵɦɢ ɰɟɩɹɦɢ, ɬɚɤ ɢ ɜɧɟɲɧɢɟ 

ɛɚɪɶɟɪɵ ɢɫɤɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɚɡɦɟɳɚɟɦɵɟ ɜ ɨɬɞɟɥɶɧɨɦ ɤɨɧɫɬɪɭɤɬɢɜɟ. 
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1.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

ɋɂɄȽ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɪɟɧɢɟ ɢ ɜɵɱɢɫɥɟɧɢɟ 

ɤɨɥɢɱɟɫɬɜɚ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜ ɫɥɟɞɭɸɳɢɯ ɟɞɢɧɢɰɚɯ: 

 ɪɚɫɯɨɞɚ – ɦ3/ɱ; 

 ɨɛɴёɦɚ – ɦ3; 

 ɪɚɫɯɨɞɚ, ɩɪɢɜɟɞёɧɧɨɝɨ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ (ɩɪɢ Ɍ=20ɨ ɋ, 

Ɋ=101,325 ɤɉɚ ɚɛɫ) – ɦ3/ɱ; 

 ɨɛɴёɦɚ, ɩɪɢɜɟɞёɧɧɨɝɨ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ (ɩɪɢ Ɍ=20ɨ ɋ, 

Ɋ=101,325 ɤɉɚ ɚɛɫ) – ɦ3; 

 ɬɟɦɩɟɪɚɬɭɪɵ – ɨ ɋ; 

 ɞɚɜɥɟɧɢɹ – Ɇɉɚ; 

 ɨɛɴёɦɧɨɣ ɭɞɟɥɶɧɨɣ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ (ɜɵɫɲɚɹ, ɧɢɡɲɚɹ) – 

ɆȾɠ/ɦ3; 

 ɱɢɫɥɚ ȼɨɛɛɟ (ɜɵɫɲɟɟ, ɧɢɡɲɟɟ) –ɆȾɠ/ɦ3; 

 ɩɥɨɬɧɨɫɬɢ, ɩɪɢɜɟɞёɧɧɨɣ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ (ɩɪɢ Ɍ=20ɨ ɋ, 

Ɋ=101,325 ɤɉɚ ɚɛɫ) – ɤɝ/ɦ3; 

 ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ – (ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ); 

 ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɩɨ ɜɥɚɝɟ – ɨ ɋ; 

 ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɨɦ – ɨ ɋ; 

 ɉɪɟɞɟɥɵ ɨɫɧɨɜɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɨɛɴёɦɚ 

ɝɚɡɚ, ɩɪɨɲɟɞɲɟɝɨ ɱɟɪɟɡ ɋɂɄȽ, ɩɪɢɜɟɞёɧɧɨɝɨ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ, ɜɨ 

ɜɫёɦ ɞɢɚɩɚɡɨɧɟ ɩɪɟɜɵɲɚɸɬ ±0,8% 

ɋɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɋɂɄȽ, ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ 

ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ 

ɨɛɴёɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɨɛɴёɦɚ ɝɚɡɚ ɫɱёɬɱɢɤɨɜ ɝɚɡɚ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ±0,3%; 

 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ 

ɜɥɚɠɧɨɫɬɢ ɝɚɡɚ 10%, ɜ ɞɢɚɩɚɡɨɧɟ 1…2500 ppm; 

 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ±1ɨɋ; 
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 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɬ ɇɋɏ ɜ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɷɤɜɢɜɚɥɟɧɬɟ ±0,2ɨɋ; 

 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɦɟɫɬɧɨɝɨ 

ɬɟɪɦɨɦɟɬɪɚ ±0,2ɨɋ; 

 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɨɫɧɨɜɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɢɫɬɚɧɰɢɨɧɧɵɯ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɚɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ±0,075%; 

 ɩɪɟɞɟɥɵ ɞɨɩɭɫɤɚɟɦɨɣ ɨɫɧɨɜɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɦɚɧɨɦɟɬɪɨɜ ±0,6%; 

 ɩɪɟɞɟɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɨɜ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɪɚɫɯɨɞɚ ±0,02%. 

1.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) Ⱥɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɫɢɫɬɟɦɧɨɟ ɉɈ (ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ); 

 ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɉɈ; 

 ɨɛɳɟɟ (ɛɚɡɨɜɨɟ) ɩɪɢɤɥɚɞɧɨɟ ɉɈ; 

 ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɢɤɥɚɞɧɨɟ ɉɈ. 

ɇɚɛɨɪ ɮɭɧɤɰɢɣ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ 

ɫɟɛɹ: 

 ɫɨɡɞɚɧɢɟ ɢ ɜɟɞɟɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɢ (ȻȾɄ) ɩɨ 

ɜɯɨɞɧɵɦ/ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɚɦ; 

 ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɡɚɳɢɬɵ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ; 

 ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɨɬɱɟɬɧɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɪɚɩɨɪɬɨɜ, ɩɪɨɬɨɤɨɥɨɜ). 

ɋɪɟɞɫɬɜɚ ɫɨɡɞɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɜ 

ɫɟɛɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ (ɤɨɦɩɢɥɹɬɨɪɵ, ɨɬɥɚɞɱɢɤɢ). 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɭ 

IEC 61131–3. 
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Ȼɚɡɨɜɨɟ ɩɪɢɤɥɚɞɧɨɟ ɉɈ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɬɚɧɞɚɪɬɧɵɯ 

ɮɭɧɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɪɨɜɧɹ Ⱥɋ (ɨɩɪɨɫ, ɢɡɦɟɪɟɧɢɟ, ɮɢɥɶɬɪɚɰɢɹ, 

ɜɢɡɭɚɥɢɡɚɰɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɹ, ɪɟɝɢɫɬɪɚɰɢɹ ɢ ɞɪ.). 

ɋɩɟɰɢɚɥɶɧɨɟ ɩɪɢɤɥɚɞɧɨɟ ɉɈ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɧɟɫɬɚɧ-

ɞɚɪɬɧɵɯ ɮɭɧɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɪɨɜɧɹ Ⱥɋ (ɫɩɟɰɢɚɥɶɧɵɟ ɚɥɝɨɪɢɬɦɵ 

ɭɩɪɚɜɥɟɧɢɹ, ɪɚɫɱɟɬɵ ɢ ɞɪ.). 

1.7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Ⱥɋ ɞɨɥɠɧɨ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɦɨɞɟɥɟɣ ɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɫɨɡɞɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɋ ɢ ɩɨɡɜɨɥɹɬɶ 

ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ Ⱥɋ ɫɪɟɞɫɬɜɚɦɢ ɟɞɢɧɨɝɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. 

1.8 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ 

 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ: 

 ɫɨɫɬɚɜ, ɫɬɪɭɤɬɭɪɚ ɢ ɫɩɨɫɨɛɵ ɨɪɝɚɧɢɡɚɰɢɢ ɞɚɧɧɵɯ ɜ Ⱥɋ; 

 ɩɨɪɹɞɨɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢ 

ɫɨɫɬɚɜɧɵɦɢ ɱɚɫɬɹɦɢ Ⱥɋ; 

 ɫɬɪɭɤɬɭɪɚ ɩɪɨɰɟɫɫɚ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɜ Ⱥɋ; 

 ɢɧɮɨɪɦɚɰɢɹ ɩɨ ɜɢɡɭɚɥɶɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɞɚɧɧɵɯ ɢ 

ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɧɢɬɨɪɢɧɝɚ.  

 ȼ ɫɨɫɬɚɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: 

 ɭɧɢɮɢɰɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɜɵɪɚɠɟɧɧɚɹ 

ɜ ɜɢɞɟ ɧɚɛɨɪɚ ɮɨɪɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɬɱɟɬɧɨɫɬɢ; 

 ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ, ɯɪɚɧɹɳɚɹ 

ɫɢɫɬɟɦɭ ɨɛɴɟɤɬɨɜ; 

 ɫɪɟɞɫɬɜɚ ɜɟɞɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ.  
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2 Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɋɂɄȽ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɱёɬɚ ɢ 

ɢɡɦɟɪɟɧɢɹ ɨɛɴёɦɚ ɫɜɨɛɨɞɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɫɜɨɛɨɞɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɜɵɱɢɫɥɟɧɢɹ ɨɛɴёɦɚ ɫɜɨɛɨɞɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, 

ɩɪɢɜɟɞёɧɧɨɝɨ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɫɥɨɜɢɹɦ, ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɪɟɝɢɫɬɪɚɰɢɢ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɧɚ ȽɊɋ Ɉɦɫɤɨɣ ɨɛɥɚɫɬɢ ɜ ɩ. Ȼɟɪɟɝɨɜɨɣ Ɉɦɫɤɨɝɨ 

ɅɉɍɆȽ ɈɈɈ «Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ Ɍɨɦɫɤ».  

ȼ ɤɨɦɦɟɪɱɟɫɤɨɦ ɭɱёɬɟ ɋɂɄȽ ɹɜɥɹɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɜ ɬɨɪɝɨɜɵɯ 

ɨɩɟɪɚɰɢɹɯ ɦɟɠɞɭ ɩɨɤɭɩɚɬɟɥɟɦ ɢ ɩɪɨɞɚɜɰɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɞɭɤɬɚ, ɬɚɤ ɢ ɟɝɨ ɤɚɱɟɫɬɜɨ. ɂɦɟɸɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ 

ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ, ɧɚɞёɠɧɨɫɬɢ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ. 

ɍɱɢɬɵɜɚɹ ɪɚɫɬɭɳɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɡɚɤɚɡɱɢɤɨɜ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋɂɄȽ, 

ɚ ɬɚɤɠɟ ɫɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɨɜɪɟɦɟɧɧɵɦ 

ɋɂɄȽ: 

 ɪɚɫɯɨɞ ɝɚɡɚ ɨɬ 0,5 ɞɨ 1 000 000* ɧɦ3/ɱ; 

 ɞɚɜɥɟɧɢɟ ɨɬ 0 ɞɨ 10* Ɇɉɚ; 

 ɭɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ 12,5 ɞɨ 700* ɦɦ; 

 ɪɚɡɦɟɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜ ɛɥɨɤ-ɛɨɤɫɚɯ, ɛɵɫɬɪɨɜɨɡɜɨɞɢɦɵɯ ɡɞɚɧɢɹɯ ɧɚ ɦɟɫɬɟ ɛɭɞɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɢɥɢ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ; 

 ɪɚɡɥɢɱɧɵɣ ɬɢɩ ɢ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 

ɪɚɫɯɨɞɚ. 

Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹ ɤ ɋɂɄȽ, 

ɹɜɥɹɟɬɫɹ ȽɈɋɌ Ɋ 8.733-2011 «ȽɋɈȿɂ. ɋɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ 

ɩɚɪɚɦɟɬɪɨɜ ɫɜɨɛɨɞɧɨɝɨ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ. Ɉɛɳɢɟ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɢ 

ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ», ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɢ ɩɪɨɜɨɞɢɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɋɂɄȽ. 
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2.1 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ  

ɋɢɫɬɟɦɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɬɟɯɧɢɱɟɫɤɚɹ ɩɨɤɚɡɚɬɟɥɟɣ ɧɢɠɟ ɤɚɱɟɫɬɜɚ ɝɚɡɚ 

ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɚɞɚɧɢɟɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɨɛɴɟɞɢɧёɧɧɵɯ ɨɛɨɡɧɚɱɟɧɢɹ ɫɪɟɞɫɬɜ 

ɢɡɦɟɪɟɧɢɣ ɩɪɟɞɟɥɶɧɵɯ, ɫɢɫɬɟɦ ɫɛɨɪɚ ɢ ɢɡɦɟɪɟɧɢɟ ɨɛɪɚɛɨɬɤɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɧɮɨɪɦɚɰɢɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɫɢɝɧɚɥɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ (ɪɢɫ.1): 

 identification ɢɡɦɟɪɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɨɛɴёɦɚ (ɦɚɫɫɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ), ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɬɟɪɹ ɝɚɡɚ ɫɨɝɥɚɫɧɨ; 

 ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢɫɯɨɞɧɵɦɢ ɝɚɡɚ; 

 ɜɵɱɢɫɥɟɧɢɹ ɨɛɴёɦɚ ɢɡɦɟɧɟɧɢɟ ɝɚɡɚ ɫɨɝɥɚɫɧɨ, ɩɪɢɜɟɞёɧɧɨɝɨ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɭɫɥɨɜɢɹɦ; 

 ɨɬɨɛɪɚɠɟɧɢɹ (ɤɥɚɩɚɧɚ ɢɧɞɢɤɚɰɢɢ ɫɬɚɧɞɚɪɬɭ) ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɜɟɞɟɧɚ ɢɡɦɟɪɟɧɢɣ. 

ɋɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɣ symbols ɫɨɫɬɨɢɬ ɪɚɫɫɱɢɬɵɜɚɸɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɛɥɨɤɨɜ ɢɫɩɨɥ (ɪɢɫ.1): 

 ɤɨɦɩɥɟɤɫ ɢɫɭɧɨɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɜɧɨɣ: 

 ɛɥɨɤ ɮɢɥɶɬɪɨɜ (ɬɚɛɥɢɰɚ ȻɎ); 

 ɛɥɨɤ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɩɨɫɨɛɚ ɥɢɧɢɣ ɞɚɜɥɟɧɢɟ (ȻɂɅ); 

 ɛɥɨɤ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɨɛɨɨɬɛɨɪɚ; 

 ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɢɝɧɚɥɢɡɚɰɢɸ ɛɥɨɤ ɬɪɟɛɭɟɦɨɦ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɫɬɚɛɢɥɢɡɚɰɢɢ ɚɧɚɥɢɡɚɬɨɪ ɬɨɱɤɢ 

ɪɨɫɵ; 

 ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɡɟɥ ɬɚɛɥɢɰɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɤɥɚɩɚɧɚ (ɍɊȾ); 

 ɫɢɫɬɟɦɚ ɩɪɢɪɨɞɧɨɝɨ ɫɛɨɪɚ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɩɥɨɬɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ (ɋɈɂ): 

 ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚ ɷɥɟɦɟɧɬɚɦɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɢɡɦɟɪɟɧɢɟ: 

 ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɨɠɚɪɧɨɣ ɤɥɚɩɚɧɚ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

 ɫɢɫɬɟɦɚ ɜɵɲɟ ɤɨɧɬɪɨɥɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ; 

 ɫɢɫɬɟɦɚ ɡɚɞɚɧɢɟɦ ɨɬɨɩɥɟɧɢɹ ɪɟɝɢɫɬɪɚɰɢɹ; 

 ɫɢɫɬɟɦɚ ɜɟɧɬɢɥɹɰɢɢ ɫɢɫɬɟɦɚ; 

 ɫɢɫɬɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɫɢɫɬɟɦɚ ɡɚɡɟɦɥɟɧɢɹ ɩɥɚɜɧɨɝɨ. 
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Ɋɢɫɭɧɨɤ 1 – Ɍɢɩɨɜɚɹ ɞɚɜɥɟɧɢɟ ɫɯɟɦɚ ɋɂɄȽ 

Ɉɫɧɨɜɧɵɦɢ ɪɚɜɧɨɣ ɮɭɧɤɰɢɹɦɢ ɬɟɯɧɢɱɟɫɤɚɹ ɭɡɥɚ ɭɱёɬɚ ɫɢɫɬɟɦɚ ɝɚɡɚ ɹɜɥɹɟɬɫɹ: 

 ɤɥɚɩɚɧɚ ɢɡɦɟɪɟɧɢɟ ɧɢɠɟ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɝɚɡɚ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ; 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɡɦɟɪɟɧɢɟ ɩɪɚɜɢɥɚ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɪɨɞɧɨɝɨ ɬɪɟɛɭɟɦɨɦ ɝɚɡɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɤ ɫɢɝɧɚɥɢɡɚɰɢɸ ɫɬɚɧɞɚɪɬɧɵɦ ɢɫɯɨɞɧɵɦɢ 

ɭɫɥɨɜɢɹɦ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɬɱɟɬɨɜ; 

 ɢɡɦɟɪɟɧɢɟ ɞɚɜɥɟɧɢɹ ɫɯɟɦɚ ɝɚɡɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚ ɤɚɠɞɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɨɰɟɫɫɟ ɥɢɧɢɢ (ɞɚɥɟɟ 

ɂɅ); ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɧɞɢɤɚɰɢɸ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɪɟɞɟɥɶɧɵɯ ɫɨɝɥɚɫɧɨ ɡɧɚɱɟɧɢɣ; 

 ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɟɥɶɧɵɯ ɝɚɡɚ ɩɥɨɬɧɨɫɬɶ ɧɚ ɤɚɠɞɨɣ ɂɅ; ɢɧɞɢɤɚɰɢɸ ɪɢɫɭɧɨɤ ɢ 

ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɪɟɞɟɥɶɧɵɯ ɩɪɚɜɢɥɚ ɡɧɚɱɟɧɢɣ ɟɫɥɢ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɝɨɫɬ ɫɨɫɬɚɜɚ ɝɚɡɚ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɯɨɞɧɨɣ ɩɥɨɬɧɨɫɬɢ ɩɪɟɞɟɥɶɧɵɯ ɝɚɡɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɫɢɫɬɟɦɚ ɢ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ; 

 ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɩɪɟɞɟɥɟɧɢɟ ɫɩɨɫɨɛɚ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɞɚɧɢɟɦ ɝɚɡɚ; 

 ɢɡɦɟɪɟɧɢɟ, ɜɵɱɢɫɥɟɧɢɟ ɢ ɬɚɛɥɢɰɚ ɢɧɞɢɤɚɰɢɸ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɪɨɫɵ ɩɨ 

ɭɝɥɟɜɨɞɨɪɨɞɚɦ; 

 ɩɚɪɚɦɟɬɪɨɜ ɢɡɦɟɪɟɧɢɟ ɫɯɟɦɚ, ɜɵɱɢɫɥɟɧɢɟ ɢ ɢɧɞɢɤɚɰɢɸ ɩɪɨɰɟɫɫɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɩɨ 

ɡɚɞɚɱɚ ɜɥɚɝɟ ɪɚɜɧɨɣ; 

 ɨɩɪɟɞɟɥɟɧɢɟ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɩɪɚɜɢɥɚ ɪɟɠɢɦɟ ɨɛɴɟɦɧɨɣ ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɥɢ ɬɚɛɥɢɰɚ ɤɢɫɥɨɪɨɞɚ; 
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 ɜɧɟɫɟɧɢɟ symbols ɞɚɧɧɵɯ ɫɨɫɬɚɜɚ ɢ ɤɚɱɟɫɬɜɚ ɡɚɞɚɱɚ ɝɚɡɚ ɪɚɡɦɟɪ ɜ ɤɨɧɬɪɨɥɥɟɪ ɪɚɫɯɨɞɚ ɜɧɟɫɟɧɢɟ ɫ 

ɯɪɨɦɚɬɨɝɪɚɮɚ; 

 ɫɢɝɧɚɥɢɡɚɰɢɸ ɜɧɟɫɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ; 

 ɫɨɝɥɚɫɧɨ ɫɛɨɪ ɢ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɢɩɨɜɚɹ ɪɚɛɨɬɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɟɞɢɧɭɸ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɫɛɨɪ, ɬɪɟɛɭɟɦɨɦ ɨɛɪɚɛɨɬɤɚ ɪɚɡɦɟɪ, ɪɟɝɢɫɬɪɚɰɢɹ ɢ ɯɪɚɧɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ 

ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟ ɫɨɨɬɜɟɬɫɬɜɢɢ ɝɚɡɚ ɩɪɢɜɟɞɟɧɚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɡɥɚ ɭɱёɬɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 

ɥɢɧɢɣ: «ɂɅ №1», ɩɟɪɟɤɪɵɜɚɟɦɚɹ ɤɪɚɧɚɦɢ Ʉ-5, Ʉ-6 ɢ «ɂɅ №2», ɩɟɪɟɤɪɵɜɚɟɦɚɹ 

ɤɪɚɧɚɦɢ Ʉ-7, Ʉ-8. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɭɡɥɚ ɭɱёɬɚ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 

Ⱥ. 

ȼ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ 

ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɞɧɨɣ ɂɅ (ɪɚɛɨɱɟɣ ɢɥɢ ɪɟɡɟɪɜɧɨɣ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɨɞɧɨɝɨ ɤɨɦɩɥɟɤɬɚ (ɪɚɛɨɱɟɝɨ ɢɥɢ ɪɟɡɟɪɜɧɨɝɨ) ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɍɬɟɱɤɢ ɝɚɡɚ ɩɨ ɜɬɨɪɨɣ ɂɅ, ɱɟɪɟɡ ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ, ɚ ɬɚɤɠɟ ɜ ɞɪɟɧɚɠɧɵɯ 

ɥɢɧɢɹɯ ɪɚɛɨɱɟɣ ɂɅ ɢ ɢɦɩɭɥɶɫɧɵɯ ɥɢɧɢɹɯ ɪɟɡɟɪɜɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

ȼ ɛɥɨɤɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɥɢɧɢɣ (ȻɂɅ) ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟ ɂɅ Ⱦɭ-500 

(ɪɚɛɨɱɚɹ ɂɅ №1 ɢ ɪɟɡɟɪɜɧɚɹ ɂɅ №2). ɇɚ ɤɚɠɞɨɣ ɂɅ ɭɫɬɚɧɨɜɥɟɧ ɫɱɟɬɱɢɤ ɝɚɡɚ 

ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɨɬ 2000 ɞɨ 20000 

ɦ3/ɱ. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɥɢɧɢɢ ɜɤɥɸɱɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ. 

Ƚɚɡ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɛɨɱɢɣ ɢɥɢ ɪɟɡɟɪɜɧɵɣ ɂɅ ɱɟɪɟɡ ɜɯɨɞɧɨɣ ɤɨɥɥɟɤɬɨɪ 

ȻɂɅ Ⱦɭ-500 ɢ ɞɚɥɟɟ ɱɟɪɟɡ ɤɪɚɧɵ Ʉ-5 (7) ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɪɚɫɯɨɞɚ. 

ɇɚ ɤɚɠɞɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɥɢɧɢɢ ɭɫɬɚɧɨɜɥɟɧɵ: 

 ɞɜɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɚɛɫɨɥɸɬɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɪɚɛɨɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ); 

 ɞɜɚ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ (ɪɚɛɨɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ); 

  ɩɪɨɛɨɨɬɛɨɪɧɵɣ ɭɡɟɥ, ɨɞɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɛɨɪɚ 

ɩɪɨɛ ɝɚɡɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ ɝɚɡɚ ɞɥɹ ɚɧɚɥɢɡɚɬɨɪɨɜ ɜɥɚɠɧɨɫɬɢ 

ɢ ɚɧɚɥɢɡɚɬɨɪɚ ɬɨɱɤɢ ɪɨɫɵ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ. 
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Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨ ɦɟɫɬɭ ɭɫɬɚɧɨɜɥɟɧɵ ɦɚɧɨɦɟɬɪ ɢ ɬɟɪɦɨɦɟɬɪ. 

ɉɨɫɥɟ ɭɡɥɚ ɭɱёɬɚ ɭɫɬɚɧɨɜɥɟɧɵ ɤɪɚɧɵ Ʉ-6 (8) ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɝɚɡ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɵɯɨɞɧɨɣ ɤɨɥɥɟɤɬɨɪ ȻɂɅ Ⱦɭ-500 ɢ ɞɚɥɟɟ ɜ ɝɚɡɨɩɪɨɜɨɞ. 

Ȼɥɨɤ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɝɚɡɚ (ȻɄɄ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɢɡɦɟɪɟɧɢɹ ɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɥɨɬɧɨɫɬɢ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ, 

ɪɭɱɧɨɝɨ ɨɬɛɨɪɚ ɩɪɨɛ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ. 

ȼ ɫɨɫɬɚɜ ȻɄɄ ɜɯɨɞɹɬ: 

 ɞɜɚ ɩɨɥɟɜɵɯ ɛɥɨɤɚ ɚɧɚɥɢɡɚɬɨɪɚ ɜɥɚɠɧɨɫɬɢ ɝɚɡɚ (ɪɚɛɨɱɢɣ ɢ 

ɪɟɡɟɪɜɧɵɣ) ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɚɠɧɨɫɬɢ; 

 ɞɜɚ ɚɧɚɥɢɡɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɝɚɡɚ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ 

(ɪɚɛɨɱɢɣ ɢ ɪɟɡɟɪɜɧɵɣ) ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɝɚɡɚ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ; 

ɛɥɨɤ ɚɧɚɥɢɡɚɬɨɪɨɜ ɝɚɡɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɦɨɧɬɚɠɧɭɸ ɫɬɨɣɤɭ, ɧɚ 

ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɵ: 

 ɛɥɨɤ ɪɟɞɭɰɢɪɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ, 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɂɅ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɞɚɜɥɟɧɢɹ ɢ ɧɚɝɪɟɜɚ ɝɚɡɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɫɤɥɸɱɚɸɳɟɣ ɤɨɧɞɟɧɫɚɰɢɸ 

ɤɨɦɩɨɧɟɧɬɨɜ ɨɬɛɢɪɚɟɦɨɣ ɩɪɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɪɟɞɭɰɢɪɨɜɚɧɢɹ. Ɋɟɞɭɤɬɨɪ 

ɧɚɫɬɪɨɟɧ ɧɚ ɜɵɯɨɞɧɨɟ ɞɚɜɥɟɧɢɹ 0,2 Ɇɉɚ (2 ɤɝɫ/ɫɦ2). 

 ɞɜɚ ɛɥɨɤɚ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɛ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 

ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɝɚɡɚ ɤ ɩɨɞɚɱɟ ɜ ɦɚɧɨɦɟɬɪɵ ɢ ɪɨɬɚɦɟɬɪɵ ɛɥɨɤɚ ɩɨɞɝɨɬɨɜɤɢ 

ɩɪɨɛ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɢ ɢɧɞɢɤɚɬɨɪɨɜ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɜɟɪɤɟ ɧɟ ɩɨɞɥɟɠɚɬ. 

 ɞɜɚ ɛɥɨɤɚ ɝɚɡɨɜɨɝɨ ɩɢɬɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɬɨɣɤɭ ɫ 

ɡɚɤɪɟɩɥёɧɧɵɦɢ ɧɚ ɧɟɣ ɞɜɭɦɹ ɛɚɥɥɨɧɚɦɢ (ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ) ɫ ɝɟɥɢɟɦ 

ɦɚɪɤɢ Ⱥ ɩɨ Ɍɍ 51-940-80 (ɝɚɡɨɧɨɫɢɬɟɥɶ) ɢ ɨɞɧɢɦ ɨɛɳɢɦ ɛɚɥɥɨɧɨɦ ɫ 

ɤɚɥɢɛɪɨɜɨɱɧɵɦ ɝɚɡɨɦ. 

2.1 ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ Ⱥɋ 

ȼ ɨɫɧɨɜɟ ɩɪɢɤɥɚɞɧɵɯ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɬɪɨɥɟɦ ɚɪɯɢɬɟɤɬɭɪɵ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɛɚɡɟ ɢɧɬɟɪɮɟɣɫɚ 

ɩɪɨɟɤɬɚ Ⱥɋ ɥɟɠɢɬ ɤɨɧɬɪɨɥɹ ɩɨɧɹɬɢɟ ɷɬɨɦ ɟё ɩɪɨɮɢɥɹ. ɉɨɞ ɩɪɨɮɢɥɟɦ ɞɚɧɧɵɟ ɩɨɧɢɦɚɟɬɫɹ ɧɚɛɨɪ 
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ɩɪɢɜɟɞɟɧɚ ɫɬɚɧɞɚɪɬɨɜ ɫɨɩɪɹɠɟɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɮɭɧɤɰɢɢ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ. Ɉɫɧɨɜɧɵɦɢ 

ɤɨɦɩɶɸɬɟɪɧɵɟ ɰɟɥɹɦɢ ɩɟɪɟɞɚɱɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɮɢɥɟɣ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɹɜɥɹɸɬɫɹ: 

 ɫɧɢɠɟɧɢɟ ɪɚɛɨɱɢɯ ɬɪɭɞɨɟɦɤɨɫɬɢ ɫɨɩɪɹɠɟɧɢɹ ɩɪɨɟɤɬɨɜ Ⱥɋ;  

 ɩɨɜɵɲɟɧɢɟ ɷɬɨɦ ɤɚɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱥɋ;  

 ɨɛɟɫɩɟɱɟɧɢɟ ɫɬɪɭɤɬɭɪɟ ɪɚɫɲɢɪɹɟɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɚ (ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ) Ⱥɋ ɩɨ ɧɚɛɨɪɭ ɨɛɴɟɦ 

ɩɪɢɤɥɚɞɧɵɯ ɮɭɧɤɰɢɣ;  

 ɩɢɬɚɧɢɹ ɨɛɟɫɩɟɱɟɧɢɟ ɭɪɨɜɧɢ ɜɨɡɦɨɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɛɚɡɟ ɢɧɬɟɝɪɚɰɢɢ ɡɚɞɚɱ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɮɢɥɶ ɫɢɫɬɟɦ ɨɪɝɚɧɢɡɭɟɬɫɹ.  

ɉɪɨɮɢɥɢ Ⱥɋ ɜɤɥɸɱɚɸɬ ɤɨɞɢɪɨɜɤɚ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɛɚɡɟ ɝɪɭɩɩɵ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ: 

 ɩɪɨɮɢɥɶ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɮɢɥɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ;  

 ɩɪɨɮɢɥɶ ɤɨɞɢɪɨɜɤɚ ɫɪɟɞɵ ɞɪɭɝɢɦɢ Ⱥɋ;  

 ɩɪɨɮɢɥɶ ɡɚɳɢɬɵ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢɧɮɨɪɦɚɰɢɢ Ⱥɋ;  

 ɩɪɨɮɢɥɶ ɨɫɧɨɜɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɩɪɨɮɢɥɶ ɫɪɟɞɫɬɜ Ⱥɋ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɮɢɥɹ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɜɡɚɢɦɨɫɜɹɡɢ ɨɛɟɫɩɟɱɟɧɢɹ ɜɫɬɪɨɟɧɧɵɯ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɧɬɪɨɥɟɦ SCADA–ɫɢɫɬɟɦɚ ɬɨɱɤɚ WinCC ɫɬɪɭɤɬɭɪɚ. ɉɪɨɮɢɥɶ ɫɪɟɞɵ Ⱥɋ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɭɞɟɬ 

ɛɚɡɢɪɨɜɚɬɶɫɹ ɧɚ ɨɩɟɪɚɰɢɨɧɧɨɣ ɩɪɨɮɢɥɶ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ Windows XP. ɉɪɨɮɢɥɶ ɭɩɪɚɜɥɹɸɳɢɣ ɡɚɳɢɬɵ 

ɢɧɮɨɪɦɚɰɢɢ ɫɛɨɪɚ ɛɭɞɟɬ ɩɪɢɜɟɞɟɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɢɧɮɨɪɦɚɰɢɹ ɫɬɚɧɞɚɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ Windows ɭɪɨɜɧɟ. 

ɉɪɨɮɢɥɶ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɟɛɹ ɫɪɟɞɫɬɜ ɛɭɞɟɬ ɩɪɨɮɢɥɶ ɨɫɧɨɜɵɜɚɬɶɫɹ simatic ɧɚ ɫɪɟɞɟ OpenPCS.  

ɫɬɪɭɤɬɭɪɟ Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɚɪɯɢɬɟɤɬɭɪɵ OSE/RM ɥɨɤɚɥɶɧɨɦɭ ɋɂɄȽ ɫɨɫɬɨɹɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫ. 2. 
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Ɋɢɫɭɧɨɤ ɥɨɤɚɥɶɧɭɸ 2 – Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɨɫɧɨɜɧɵɦɢ ɚɪɯɢɬɟɤɬɭɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ OSE/RM ɋɂɄȽ 

Ʉɨɧɰɟɩɬɭɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɞɟɥɶ ɚɪɯɢɬɟɤɬɭɪɵ OSE/RM ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɞɚɧɧɵɟ ɪɚɡɛɢɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚɦɢ ɉɈ ɧɚ ɬɪɢ ɭɪɨɜɧɹ:  

ȼɧɟɲɧɟɣ ɫɪɟɞɨɣ Ⱥɋ ɹɜɥɹɟɬɫɹ ɹɜɥɹɟɬɫɹ ɨɛɥɚɫɬɶ ɩɨɥɟɜɨɣ ɭɪɨɜɟɧɶ Ⱥɋ. 

ɛɨɥɟɟ ɉɥɚɬɮɨɪɦɚ ɫɟɪɜɢɫɨɜ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɞɦɧɨɠɟɫɬɜɨ ɫɟɪɜɢɫɵ ɫɬɪɭɤɬɭɪɟ ɤɥɚɫɫɨɜ API ɢ EEI ɱɟɪɟɡ ɫɟɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɧɬɟɪɮɟɣɫɵ. 

ɤɨɧɮɢɝɭɪɚɰɢɟɣ ȼɟɪɯɧɢɣ ɫɬɪɭɤɬɭɪɚ ɭɪɨɜɟɧɶ (ɩɪɢɤɥɚɞɧɨɟ ɉɈ) ɫɨɫɬɨɹɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ SCADA–ɤɨɦɩɶɸɬɟɪɧɵɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ, 

ɋɍȻȾ ɢ HMI.  

ɍɪɨɜɧɢ ɫɪɟɞɧɢɣ ɫɜɹɡɵɜɚɸɬɫɹ (ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ) ɦɟɠɞɭ ɮɭɧɤɰɢɢ ɫɨɛɨɣ ɨɪɝɚɧɢɡɭɟɬɫɹ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫɵ cccc 

ɇɚɢɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɢ ɚɤɬɭɚɥɶɧɵɦɢ ɩɪɢɤɥɚɞɧɵɦɢ ɡɚɳɢɬɵ ɩɪɨɝɪɚɦɦɧɵɦɢ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚɦɢ Ⱥɋ 

ɹɜɥɹɸɬɫɹ ɩɨɞɦɧɨɠɟɫɬɜɨ ɨɬɤɪɵɬɵɟ ɪɚɫɩɪɟɞɟɥёɧɧɵɟ Ⱥɋ ɫ ɚɪɯɢɬɟɤɬɭɪɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɤɥɢɟɧɬ–ɫɟɪɜɟɪ ɨɪɝɚɧɢɡɚɰɢɹ. Ⱦɥɹ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱ data ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɥɢɟɧɬɚ ɫ ɨɪɝɚɧɢɡɚɰɢɹ ɫɟɪɜɟɪɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɧɞɚɪɬɵ 

OPC. ɲɢɪɨɤɨ ɋɭɬɶ OPC ɫɜɨɞɢɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ: ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɪɟɞɨɫɬɚɜɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɱɢɤɚɦ 

ɩɪɨɦɵɲɥɟɧɧɵɯ alarms ɩɪɨɝɪɚɦɦ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɨɪɝɚɧɢɡɭɟɬɫɹ ɢɧɬɟɪɮɟɣɫ ɭɩɪɚɜɥɹɟɦɵɣ (ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɫɪɟɞɧɢɣ ɨɛɦɟɧɚ 

ɞɚɧɧɵɦɢ ɫ ɥɸɛɵɦɢ ɜɟɪɯɧɟɝɨ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɛɴɟɦ Ⱥɋ).  
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ɇɚ ɪɢɫ. 3 ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɜɟɪɯɧɟɝɨ ɈɊɋ–ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ SCADA ɮɭɧɤɰɢɢ ɋɂɄȽ ɛɚɡɟ. 

 

Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɈɊɋ–ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɉɅɄ ɫɨ SCADA ɭɪɨɜɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɚɡɟ ɩɨɫɪɟɞɫɬɜɨɦ 

ɈɊɋ–ɫɟɪɜɟɪɚ ɞɨɫɬɭɩɨɦ. 

Ⱦɚɬɱɢɤɢ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ lonworks ɭɫɬɪɨɣɫɬɜɚ ɬɚɛɥɢɰɟ ɫɜɹɡɚɧɵ ɫɨ SCADA ɫɭɬɶ ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɬɨɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɢɝɧɚɥɚ ɫɥɭɠɛ 4…20 ɦȺ. ɒɢɪɨɤɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɜɫɬɪɨɟɧɧɵɯ ɫɜɹɡɢ simatic ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɭɟɬ 

ɞɥɹ ɩɟɪɟɞɚɱɢ siemens ɞɚɧɧɵɯ ɜɫɬɪɨɟɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɥɢɧɢɢ ɨɛɥɚɫɬɶ ɫɜɹɡɢ RS–485, ɩɪɨɮɢɥɶ RS ɭɩɪɚɜɥɹɟɦɵɣ–422, RS–232, 

ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɟɬɢ TCP/IP. Ⱦɨɫɬɭɩ ɤ ɫɨɩɪɹɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚɦ ɢɧɮɨɪɦɚɰɢɹ ɩɨɥɟɜɨɝɨ ɭɪɨɜɧɹ ɚɩɩɚɪɚɬɚ (ɞɚɬɱɢɤɚɦ, 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɞɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚɦ ɬɚɛɥɢɰɟ) ɫɨ ɜɫɟɯ ɭɪɨɜɧɟɣ ɫɭɳɟɫɬɜɭɸɳɢɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɪɟɞɫɬɜɨɦ ddddd ɫɬɚɧɞɚɪɬɚ PROFINET ɨɪɝɚɧɢɡɚɰɢɢ (IEC 61850), ɥɨɤɚɥɶɧɨɦɭ ɤɨɬɨɪɵɣ ɜɟɪɯɧɢɣ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɱɟɪɟɡ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɟɬɢ ɩɨɥɟɜɨɝɨ ɨɪɝɚɧɢɡɭɟɬɫɹ ɭɪɨɜɧɹ ɮɭɧɤɰɢɢ 

(PROFIBUS, Ethernet ɫɟɛɹ, AS–I, CAN, LonWorks ɢ ɞɪ.).  

ɨɩɟɪɚɬɨɪɚ ɋɜɹɡɶ ɧɚɩɪɚɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɚ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɛɚɡɟ ɩɢɬɚɧɢɹ ɫɨ SCADA ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɤɨɞɢɪɨɜɤɚ ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɪɟɞɚɱɢ ɩɪɨɬɨɤɨɥɚ SNMP ɪɚɡɪɚɛɨɬɤɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɬɱɟɬɨɜ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɭɪɨɜɧɹ ɜɫɸ 

ɫɟɬɟɜɭɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ, ɮɨɪɦ ɭɩɪɚɜɥɹɹ ɫɟɬɟɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɹɜɥɹɟɬɫɹ ɪɚɡɥɢɱɧɵɯ ɫɜɹɡɶ ɬɢɩɨɜ, 

ɧɚɛɥɸɞɚɬɶ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɡɚ ɪɚɛɨɬɨɣ ɫɥɭɠɛ ɥɨɤɚɥɶɧɭɸ OSE/RM ɧɟɫɟɬ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɱёɬɵ ɩɨ ɢɯ ɭɩɪɚɜɥɹɸɳɢɣ ɪɚɛɨɬɟ ɡɚ 

ɡɚɞɚɧɧɵɣ ɩɟɪɢɨɞ. alarms SNMP ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɨɩɟɪɚɬɨɪɨɜ ɫɨɫɬɨɹɧɢɹ ɫɟɬɢ Ⱥɋ ɢ 

ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɟɬɟɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ.  

ɫɥɭɠɢɬ Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɬɱёɬɨɜ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɜɟɪɯɧɢɣ ɨɛɦɟɧ ɪɚɫɯɨɞ ɞɚɧɧɵɦɢ ɜ Ⱥɋ 

ɫɬɪɨɢɬɫɹ ɨɩɟɪɚɬɨɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ ɩɪɨɮɢɥɶ ODBC ɫɩɟɰɢɮɢɤɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ 

ɫɟɛɹ ɟɞɢɧɨɨɛɪɚɡɧɨ ɨɩɟɪɢɪɨɜɚɬɶ ɫ ɪɚɡɧɵɦɢ ɨɛɴɟɦ ɢɫɬɨɱɧɢɤɚɦɢ ɫɢɝɧɚɥɵ ɞɚɧɧɵɯ.  
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Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɭɩɨɦ ɫɬɚɧɞɚɪɬɚɦɢ OPC ɹɜɥɹɸɬɫɹ ɨɛɥɚɫɬɶ ɫɥɟɞɭɸɳɢɟ ɧɟɫɟɬ:  

 OPC DA (Data Access), alarms ɨɩɢɫɵɜɚɸɳɢɣ ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɩɨɞɞɟɪɠɚɧɢɟ ɨɛɦɟɧɚ ɭɪɨɜɧɟ 

ɞɚɧɧɵɦɢ ɜ ɪɟɚɥɶɧɨɦ ɞɪɭɝɢɦɢ ɜɪɟɦɟɧɢ ɫ ɉɅɄ ɢ ɞɪɭɝɢɦɢ ɨɩɟɪɚɬɨɪɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɚɳɢɬɵ; 

 OPC AE (Alarms & Events), ɫɟɬɟɜɭɸ ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɮɭɧɤɰɢɢ ɭɜɟɞɨɦɥɟɧɢɹ 

ɩɨ ɷɬɨɦ ɬɪɟɛɨɜɚɧɢɸ ɫɟɬɢ ɨ ɪɚɡɥɢɱɧɵɯ ɫɨɛɵɬɢɹɯ ɤɨɦɩɨɧɟɧɬɚɦɢ; 

 OPC DX (Data eXchange), ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɪɚɫɯɨɞ ɮɭɧɤɰɢɢ ɨɪɝɚɧɢɡɚɰɢɢ 

data ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɨɪɝɚɧɢɡɭɟɬɫɹ OPC–ɫɟɪɜɟɪɚɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɱɟɪɟɡ ɫɟɬɶ ɞɚɜɥɟɧɢɟ Ethernet; 

 OPC XML–DA (ɪɚɫɩɪɟɞɟɥɟɧɢɹ XML ɩɨɞɦɧɨɠɟɫɬɜɨ–Data Access), ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ ɝɢɛɤɢɣ, 

ɭɩɪɚɜɥɹɟɦɵɣ ɫɢɫɬɟɦɵ ɩɪɚɜɢɥɚɦɢ ɩɪɨɮɢɥɶ ɮɨɪɦɚɬ ɨɛɦɟɧɚ ethernet ɞɚɧɧɵɦɢ ɱɟɪɟɡ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ Intranet ɩɪɢɜɟɞɟɧɚ–ɫɪɟɞɭ. 

ɉɪɨɮɢɥɶ ɫɛɨɪ ɫɪɟɞɵ Ⱥɋ ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɛɹ ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɚɧɞɚɪɬ ɩɪɨɬɨɤɨɥɚ ɩɨɞɞɟɪɠɚɧɢɟ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɭɪɨɜɧɹ ɫɜɹɡɶ Modbus ɩɨɞɦɧɨɠɟɫɬɜɨ, ɫɬɚɧɞɚɪɬɵ ɥɨɤɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪɚ ɫɟɬɟɣ (ɫɬɚɧɞɚɪɬ Ethernet 

ɫɟɛɹ IEEE ɮɨɪɦ 802.3 ɢɥɢ ɫɬɚɧɞɚɪɬ ɹɜɥɹɟɬɫɹ Fast Ethernet ɤɨɧɮɢɝɭɪɚɰɢɟɣ IEEE ɬɚɛɥɢɰɟ 802.3 u), ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɵ ɫɪɟɞɫɬɜ 

ɫɨɩɪɹɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɩɪɚɜɥɟɧɢɟɦ Ⱥɋ ɫ ɫɟɬɹɦɢ ɩɟɪɟɞɚɱɢ ɧɚɢɛɨɥɟɟ ɞɚɧɧɵɯ ɨɛɳɟɝɨ ɤɨɧɬɪɨɥɟɦ ɧɚɡɧɚɱɟɧɢɹ ɞɨɫɬɭɩɨɦ (ɜ 

ɱɚɫɬɧɨɫɬɢ, RS–485, ɤɨɞɢɪɨɜɤɚ ɫɟɬɢ CAN, ProfiBus ɢ ɞɪ.). 

ɉɪɨɮɢɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɳɢɬɵ ɤɨɦɩɨɧɟɧɬɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɟɧ ɬɨɱɤɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɟɚɥɢɡɚɰɢɸ 

ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɨɥɢɬɢɤɢ ɤɨɧɬɪɨɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɮɭɧɤɰɢɢ Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɨɛɥɚɫɬɶ ɡɚɳɢɬɵ 

ɫɭɬɶ ɢɧɮɨɪɦɚɰɢɢ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɩɪɚɜɥɟɧɢɟɦ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ, ɲɢɪɨɤɨ ɪɟɚɥɢɡɭɟɦɵɟ ɭɩɪɚɜɥɹɸɳɢɣ ɪɚɡɧɵɦɢ 

ɤɨɦɩɨɧɟɧɬɚɦɢ Ⱥɋ: 

 ɤɨɦɩɶɸɬɟɪɧɵɟ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ, ɪɟɚɥɢɡɭɟɦɵɟ ɤɨɞɢɪɨɜɤɚ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɪɟɞɧɢɣ ɫɢɫɬɟɦɨɣ;  

 ɮɭɧɤɰɢɢ ɫɨɛɨɣ ɡɚɳɢɬɵ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɫɟɬɟɜɭɸ ɞɨɫɬɭɩɚ ɦɨɠɟɬ, ɪɟɚɥɢɡɭɟɦɵɟ ɧɚ 

ɭɪɨɜɧɟ ɫɛɨɪɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɫɪɟɞɧɢɣ ɫɥɨɹ ɩɟɪɟɞɚɱɢ;  

 ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɭɪɨɜɧɟ ɞɚɧɧɵɦɢ, ɪɟɚɥɢɡɭɟɦɵɟ cccc ɋɍȻȾ ɜɫɬɪɨɟɧɧɵɯ;  

 ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ siemens ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɜɤɥɸɱɚɹ ɫɬɪɭɤɬɭɪɚ ɫɪɟɞɫɬɜɚ ɧɚɢɛɨɥɟɟ ɡɚɳɢɬɵ ɨɬ 

ɜɢɪɭɫɨɜ ɨɬɱɟɬɨɜ;  

 ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɫɢɝɧɚɥɵ ɢɧɮɨɪɦɚɰɢɢ ɫɟɬɢ ɩɪɢ ɨɛɦɟɧɟ ɞɚɧɧɵɦɢ ɜ ɞɚɜɥɟɧɢɟ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ 

ɫɢɫɬɟɦɚɯ;  

 ɮɭɧɤɰɢɢ ɫɟɬɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɪɟɞɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɨɧɬɪɨɥɹ.  

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɨɛɥɚɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ 

ɞɚɧɧɵɟ ɜ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɫɢɫɬɟɦɚɯ ɹɜɥɹɸɬɫɹ ɫɛɨɪ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨɞɞɟɪɠɚɧɢɟ X.800, ɩɪɢɧɹɬɵɟ ɩɟɪɟɞɚɜɚɟɦɵɟ ɆɄɄɌɌ 

(ɫɟɣɱɚɫ ethernet ITU–T ɩɨɞɞɟɪɠɚɧɢɟ) ɜ 1991 ɝ. ɉɨɞɦɧɨɠɟɫɬɜɨ ɬɚɛɥɢɰɟ ɭɤɚɡɚɧɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 
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ɫɭɬɶ ɩɪɨɮɢɥɶ ɬɚɛɥɢɰɟ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɨɛɪɚɛɨɬɤɭ ɜ Ⱥɋ ɫ ɭɱёɬɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɟɬɢ ɮɭɧɤɰɢɣ ɛɚɡɟ ɡɚɳɢɬɵ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɤɨɧɬɪɨɥɟɦ ɭɪɨɜɧɹɦ ɤɨɧɰɟɩɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ Ⱥɋ ɢ ɛɚɡɟ ɜɡɚɢɦɨɫɜɹɡɢ ɤɨɞɢɪɨɜɤɚ ɮɭɧɤɰɢɣ 

ɢ ɩɪɢɦɟɧɹɟɦɵɯ ɨɩɟɪɚɬɨɪɨɜ ɦɟɯɚɧɢɡɦɨɜ ɡɚɳɢɬɵ ɨɛɥɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ vyhd. 

ɉɪɨɮɢɥɶ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɮɭɧɤɰɢɢ ɫɪɟɞɫɬɜ, ɜɫɬɪɨɟɧɧɵɯ ɜ Ⱥɋ, ɞɨɥɠɟɧ 

ɨɫɧɨɜɧɵɦɢ ɨɬɪɚɠɚɬɶ ɫɪɟɞɧɢɣ ɪɟɲɟɧɢɹ ɩɨ ɜɵɛɨɪɭ ɧɟɫɟɬ ɦɟɬɨɞɨɥɨɝɢɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɢɫɬɟɦɵ ɫɨɡɞɚɧɢɹ ɫɬɪɭɤɬɭɪɚ, 

ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɨɩɟɪɚɬɨɪɚ ɤɨɧɤɪɟɬɧɨɣ Ⱥɋ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɨɛɥɚɫɬɶ ɫɨɫɬɨɹɧɢɹ ɩɪɨɮɢɥɹ ɩɪɨɮɢɥɶ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɩɢɬɚɧɢɹ, ɜɫɬɪɨɟɧɧɵɯ ɜ Ⱥɋ, ɨɯɜɚɬɵɜɚɟɬ ɫɩɟɰɢɮɢɤɚ ɮɭɧɤɰɢɢ ɫɢɝɧɚɥɵ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɴɟɦ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ: 

 ɤɨɧɬɪɨɥɟɦ ɤɨɧɬɪɨɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢ ɤɨɪɪɟɤɬɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 

ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ;  

 ɧɟɫɟɬ ɭɩɪɚɜɥɟɧɢɟɦ ɫɪɟɞɧɢɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɩɪɢɤɥɚɞɧɨɝɨ alarms ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ, ɬɢɪɚɠɢɪɨɜɚɧɢɟɦ ɧɟɫɟɬ ɜɟɪɫɢɣ data;  

 ɭɩɪɚɜɥɟɧɢɟɦ ɞɨɫɬɭɩɨɦ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɤ ɪɟɫɭɪɫɚɦ ɨɛɴɟɦ ɫɢɫɬɟɦɵ ɷɬɨɦ 

ɢ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɪɟɫɭɪɫɨɜ;  

 ɫɩɟɰɢɮɢɤɚ ɩɟɪɟɧɚɫɬɪɨɣɤɨɣ ɩɪɢɥɨɠɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɦɟɧɟɧɢɹɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ 

ɮɭɧɤɰɢɣ simatic Ⱥɋ;  

 ɧɚɫɬɪɨɣɤɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɞɪɭɝɢɦɢ ɢɧɬɟɪɮɟɣɫɨɜ ethernet (ɝɟɧɟɪɚɰɢɹ ɷɤɪɚɧɧɵɯ 

ɮɭɧɤɰɢɢ ɮɨɪɦ ɢ ɨɬɱёɬɨɜ);  

 ɜɟɞɟɧɢɟɦ ɛɚɡ ɜɫɬɪɨɟɧɧɵɯ ɞɚɧɧɵɯ ɪɚɫɯɨɞ ɫɢɫɬɟɦɵ;  

 ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɫɟɬɟɜɭɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦɵ ɛɚɡɟ ɩɨɫɥɟ ɩɢɬɚɧɢɹ ɫɛɨɟɜ ɢ ɚɜɚɪɢɣ.  

2.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ⱥɋ 

ɤɨɧɬɪɨɥɹ ɋɩɟɰɢɮɢɤɚ ɫɨɫɬɨɹɧɢɹ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɨɩɟɪɚɬɨɪɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɟɬɢ 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɧɚ ɤɚɠɞɨɦ ɩɨɞɦɧɨɠɟɫɬɜɨ ɭɪɨɜɧɟ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɨɣ. ɄɌɋ 

ɋɈɂ ɫɢɝɧɚɥɵ ɨɪɝɚɧɢɡɭɟɬɫɹ ɨɛɪɚɛɨɬɤɭ ɜ ɜɢɞɟ ɞɜɭɯɭɪɨɜɧɟɜɨɣ lonworks ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ 

ɫɢɫɬɟɦ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ethernet ɫɬɪɭɤɬɭɪɵ. Ɍɪёɯɭɪɨɜɧɟɜɚɹ vyhd ɫɬɪɭɤɬɭɪɚ Ⱥɋ ɩɪɢɜɟɞɟɧɚ ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

ȼ ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɭɤɬɭɪɟ ɨɛɪɚɛɨɬɤɭ ɄɌɋ ɜɵɞɟɥɟɧɵ 3 ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ: 

1. ɮɭɧɤɰɢɢ ɇɢɠɧɢɣ ɜɡɚɢɦɨɫɜɹɡɢ (ɩɨɥɟɜɨɣ) ɭɪɨɜɟɧɶ: 
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 ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɪɟɧɢɟ, ɪɚɫɱёɬ ɢ ɭɩɪɚɜɥɹɸɳɢɣ ɜɵɞɚɱɚ ɜɡɚɢɦɨɫɜɹɡɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɫɯɨɞɟ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɚ ɫɩɟɰɢɮɢɤɚ ɛɚɡɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɵɱɢɫɥɢɬɟɥɟɣ ɪɚɫɯɨɞɚ «ɫɢɫɬɟɦɵ Ⱥɤɨɧɬ» (ɪɚɛɨɱɢɣ ɢ 

ɪɟɡɟɪɜɧɵɣ) ɩɪɨɮɢɥɶ ɮɢɪɦɵ ɜɫɬɪɨɟɧɧɵɯ ɁȺɈ «ɇɂɐ ɂɧɤɨɦɫɢɫɬɟɦ ɪɚɫɯɨɞ»; 

 ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɪɟɧɢɟ, ɷɬɨɦ ɪɚɫɱёɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢ ɜɵɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɟɪɟɞɚɜɚɟɦɵɟ ɩɚɪɚɦɟɬɪɚɯ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɧɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɛɚɡɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɫɩɟɰɢɮɢɤɚ «Ⱥɤɨɧɬ» 

(ɪɚɛɨɱɢɣ ɢ ɩɪɨɮɢɥɶ ɪɟɡɟɪɜɧɵɣ ɲɢɪɨɤɨ) ɮɢɪɦɵ ɁȺɈ «ɇɂɐ ɮɭɧɤɰɢɢ ɂɧɤɨɦɫɢɫɬɟɦ». 

2. ɋɪɟɞɧɢɣ (ɤɨɧɬɪɨɥɥɟɪɧɵɣ) ɭɩɪɚɜɥɟɧɢɟɦ ɭɪɨɜɟɧɶ ɫɥɭɠɢɬ ɫɨɫɬɨɢɬ ɢɡ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɫɟɛɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ ɛɚɡɟ ɨɫɧɨɜɧɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚ 

«Simatic S7-300» ɮɭɧɤɰɢɢ ɮɢɪɦɵ ɪɚɛɨɬɟ Siemens. 

3. ȼɟɪɯɧɢɣ ɫɟɬɢ (ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ) ɭɪɨɜɟɧɶ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɫɨɫɬɨɢɬ ɩɨɞɦɧɨɠɟɫɬɜɨ ɢɡ 

ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɫɟɪɜɟɪɚ ɫɜɹɡɶ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɛɴɟɞɢɧёɧɧɵɯ ɜ ɤɨɞɢɪɨɜɤɚ ɥɨɤɚɥɶɧɭɸ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɟɬɶ Ethernet ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ

. ɇɚ ɤɨɦɩɶɸɬɟɪɚɯ ɞɢɫɩɟɬɱɟɪɚ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɟɪɚɬɨɪɨɜ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɨɩɟɪɚɰɢɨɧɧɚɹ 

ɫɪɟɞɧɢɣ ɫɢɫɬɟɦɚ Windows XP ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɷɬɨɦ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞɦɧɨɠɟɫɬɜɨ SCADA WinCC ɤɨɦɩɶɸɬɟɪɧɵɟ.  

ɂɧɮɨɪɦɚɰɢɹ ɫ ɞɚɬɱɢɤɨɜ ɮɭɧɤɰɢɢ ɩɨɥɟɜɨɝɨ ɞɚɧɧɵɟ ɭɪɨɜɧɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɪɚɛɨɱɢɯ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ 

ɭɩɪɚɜɥɟɧɢɹ ɜɡɚɢɦɨɫɜɹɡɢ ɥɨɤɚɥɶɧɨɦɭ ɭɪɨɜɧɢ ɤɨɧɬɪɨɥɥɟɪɭ (ɉɅɄ ɛɚɡɟ). Ɉɧ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɮɭɧɤɰɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ: 

 ɫɛɨɪ, ɩɟɪɜɢɱɧɭɸ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɛɨɬɤɭ ɢ ɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɞɨɫɬɭɩɨɦ ɫɨɫɬɨɹɧɢɢ ɩɢɬɚɧɢɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɚɪɚɦɟɬɪɚɯ ɛɚɡɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ; 

 ɩɪɢɜɟɞɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɬɚɛɥɢɰɟ ɥɨɝɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ; 

 ɢɫɩɨɥɧɟɧɢɟ ɤɨɦɚɧɞ ɫ ɛɚɡɟ ɩɭɧɤɬɚ ɫɪɟɞɧɢɣ ɭɩɪɚɜɥɟɧɢɹ; 

 ɨɛɦɟɧ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɟɣ ɫ ɩɭɧɤɬɚɦɢ ɞɪɭɝɢɦɢ ɭɩɪɚɜɥɟɧɢɹ lonworks. 

ɂɧɮɨɪɦɚɰɢɹ ɫ ɥɨɤɚɥɶɧɨɝɨ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɟɬɶ 

ɮɭɧɤɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɩɭɧɤɬɚ, ɤɨɬɨɪɵɣ ɧɚɢɛɨɥɟɟ ɪɟɚɥɢɡɭɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɮɢɥɶ ɮɭɧɤɰɢɢ ɦɨɠɟɬ:  

 ɫɛɨɪ ɞɚɧɧɵɯ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɥɨɤɚɥɶɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ; 

 ɨɛɪɚɛɨɬɤɚ data ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ, ɜɤɥɸɱɚɹ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɫɜɹɡɶ; 

 ɩɨɞɞɟɪɠɚɧɢɟ ɟɞɢɧɨɝɨ ɜɟɪɯɧɟɝɨ ɜɪɟɦɟɧɢ ɫɬɪɭɤɬɭɪɚ ɜ ɫɢɫɬɟɦɟ; 

 ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɫɛɨɪɚ ɪɚɛɨɬɵ ɩɨɞɫɢɫɬɟɦ; 

 ɨɪɝɚɧɢɡɚɰɢɹ ɛɚɡɟ ɚɪɯɢɜɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨ ɜɵɛɪɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɪɚɛɨɬɟ; 

 ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɢɤɥɚɞɧɵɯ ɦɟɠɞɭ ɫɟɛɹ ɥɨɤɚɥɶɧɵɦɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɢ ɫɟɛɹ ɜɟɪɯɧɢɦ 

ɭɪɨɜɧɟɦ. 
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Ⱦɉ ɜɤɥɸɱɚɟɬ ɫɜɹɡɶ ɧɟɫɤɨɥɶɤɨ ɬɨɱɤɚ ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɫɭɬɶ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ 

ȺɊɆ ɫɥɭɠɛ ɞɢɫɩɟɬɱɟɪɚ/ɨɩɟɪɚɬɨɪɚ alarms. Ɍɚɤɠɟ ɡɞɟɫɶ ɮɭɧɤɰɢɢ ɭɫɬɚɧɨɜɥɟɧ ɫɟɪɜɟɪ ɛɚɡɵ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ ɚɩɩɚɪɚɬɚ. 

Ʉɨɦɩɶɸɬɟɪɧɵɟ ɷɤɪɚɧɵ ɫɟɬɢ ɞɢɫɩɟɬɱɟɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ lonworks ɨɬɨɛɪɚɠɟɧɢɹ ɪɚɫɯɨɞ ɯɨɞɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ vyhd ɩɪɨɰɟɫɫɚ ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ȼɫɟ ɬɟɯɧɨɥɨɝɢɢ ɚɩɩɚɪɚɬɧɵɟ ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɚ ɫɢɫɬɟɦɵ data ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɞɢɧɟɧɵ ɤɨɦɩɨɧɟɧɬɚɦɢ ɦɟɠɞɭ ɪɚɫɯɨɞ ɫɨɛɨɣ 

ɤɚɧɚɥɚɦɢ lonworks ɫɜɹɡɢ. ɇɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɤɨɧɬɪɨɥɥɟɪ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɞɚɬɱɢɤɚɦɢ ɫɟɬɟɜɭɸ 

ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɫɬɪɭɤɬɭɪɚ ɋɜɹɡɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɟɠɞɭ ɥɨɤɚɥɶɧɵɦ ɤɨɞɢɪɨɜɤɚ ɤɨɧɬɪɨɥɥɟɪɨɦ ɢ 

ɤɨɧɬɪɨɥɥɟɪɨɦ ɜɟɪɯɧɟɝɨ ɩɪɨɮɢɥɶ ɭɪɨɜɧɹ ɫɟɛɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɚɡɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ Ethernet. 

ɞɪɭɝɢɦɢ ɋɜɹɡɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɪɚɛɨɱɢɯ ɦɨɠɟɬ ɦɟɫɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 

ɩɪɨɮɢɥɶ ɦɟɠɞɭ ɩɪɢɜɟɞɟɧɚ ɫɨɛɨɣ, ɚ ɬɚɤɠɟ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫ ɤɨɧɬɪɨɥɥɟɪɨɦ ɜɟɪɯɧɟɝɨ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɭɪɨɜɧɹ ɲɢɪɨɤɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɢɬɚɧɢɹ ɫɟɬɢ Ethernet.  

2.3 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɷɥɟɦɟɧɬɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɪɢɫɭɧɨɤ ɬɟɯɧɢɱɟɫɤɢɦ ɩɨɬɟɪɹ 

ɞɨɤɭɦɟɧɬɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨ–ɛɥɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ ɤɥɚɩɚɧɚ ɨɬɞɟɥɶɧɵɯ ɩɥɨɬɧɨɫɬɢ 

ɭɡɥɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɢɬ ɤɨɧɬɪɨɥɹ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɯɪɚɧɟɧɢɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɯɟɦɚ ɨɫɧɚɳɟɧɢɹ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɭ ɩɪɢɛɨɪɚɦɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɢ 

ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɢɪɨɞɧɨɝɨ. ɇɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɟ ɫɢɫɬɟɦɚ ɢɡɨɛɪɚɠɚɸɬɫɹ ɩɪɨɯɨɞɧɨɣ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɪɚɜɢɥɚ ɤɨɧɬɪɨɥɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ ɫɢɝɧɚɥɢɡɚɰɢɸ, 

ɫɢɝɧɚɥɢɡɚɰɢɢ.  

ȼɫɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɧɨɫɬɶ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɤɚɡɵɜɚɸɬɫɹ ɩɪɟɞɟɥɶɧɵɯ ɜ ɜɢɞɟ ɭɫɥɨɜɧɵɯ 

ɩɨɬɟɪɹ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɭɸ ɩɪɨɰɟɫɫɚ ɫɢɫɬɟɦɭ ɪɚɜɧɨɣ ɥɢɧɢɹɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɚ 

ɫɜɹɡɢ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɩɪɨɰɟɫɫɟ ɫɯɟɦɚ ɫɨɨɬɜɟɬɫɬɜɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɬɪɟɛɭɟɦɨɦ ɭɩɪɚɜɥɟɧɢɹ 

ɫɨɞɟɪɠɢɬ ɭɩɪɨɳёɧɧɨɟ ɫɢɝɧɚɥɢɡɚɰɢɸ ɢɡɨɛɪɚɠɟɧɢɟ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɦɟɬɨɞ 

ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ. ɩɨɤɚɡɚɬɟɥɟɣ Ɉɛɨɪɭɞɨɜɚɧɢɟ symbols ɧɚ ɫɯɟɦɟ ɩɨɤɚɡɵɜɚɟɬɫɹ ɜ ɢɡɦɟɧɟɧɢɟ ɜɢɞɟ 

ɭɫɥɨɜɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

ɉɪɢ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɨɥɶɡɭɸɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɚ ɛɥɨɱɧɭɸ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɬɟɪɹ ɡɚɞɚɱɢ: 

 ɡɚɞɚɱɚ ɩɨɥɭɱɟɧɢɹ ɪɢɫɭɧɨɤ ɩɟɪɜɢɱɧɨɣ ɩɥɨɬɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɩɨɬɟɪɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɢɡɦɟɧɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ; 
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 ɡɚɞɚɱɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 

ɞɥɹ ɫɬɚɧɞɚɪɬɭ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚ ɢɦ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ; 

 ɩɨɬɟɪɹ ɡɚɞɚɱɚ ɢɡɦɟɪɟɧɢɟ ɤɨɧɬɪɨɥɹ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɢɡɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɨɰɟɫɫɨɜ ɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɜɫɚɫɵɜɚɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɞɚɧɢɟɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɩɪɢɜɟɞɟɧɚ ɪɚɡɪɚɛɨɬɚɧɵ identification ɞɜɚ ɜɚɪɢɚɧɬɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɬɚɛɥɢɰɚ ɫɯɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ: 

 ɩɨ ȽɈɋɌ ɤɚɱɟɫɬɜɚ 21.404 ɩɪɨɰɟɫɫɚ–13 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɯɪɚɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ. 

Ɉɛɨɡɧɚɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɭɫɥɨɜɧɵɟ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɜɫɚɫɵɜɚɸɳɟɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ» ɢ ȽɈɋɌ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 21.408 ɨɛɨɪɭɞɨɜɚɧɢɟ–13 «ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɧɟɩɨɫ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɩɪɨɰɟɫɫɚ ɉɪɚɜɢɥɚ ɜɫɚɫɵɜɚɸɳɟɣ 

ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɝɨɫɬ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɟ»;  

 ɩɨ ɋɬɚɧɞɚɪɬɭ ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɢɡɦɟɧɟɧɢɟ ɨɛɳɟɫɬɜɚ ɩɪɢɛɨɪɨɫɬɪɨɢɬɟɥɟɣ ɬɚɛɥɢɰɚ ANSI ɧɢɠɟ/ISA 

S5.1. «Instrumentation Symbols and ɩɪɨɯɨɞɧɨɣ Identification». 

2.3.1 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨ ANSI/ISA 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵɩɨɥɧɟɧɚ ɫɨɝɥɚɫɧɨ ɤɚɠɞɨɣ 

ɬɪɟɛɨɜɚɧɢɹɦ ANSI/ ISA S5.1 ɢ ɩɨɬɟɪɹ ɩɪɢɜɟɞɟɧɚ ɜɧɟɫɟɧɢɟ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ. ɦɚɤɫɢɦɚɥɶɧɨɟ ɋɨɝɥɚɫɧɨ ɷɬɨɣ 

ɫɯɟɦɟ ɩɪɢɜɟɞɟɧɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɛɥɨɱɧɭɸ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ: 

 ɢɡɦɟɪɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɢɡɦɟɧɟɧɢɟ ɝɚɡɨɩɪɨɜɨɞɟ ɪɚɛɨɬɟ, ɟɝɨ ɪɟɝɢɫɬɪɚɰɢɹ ɧɚ ȺɊɆ 

ɨɩɟɪɚɬɨɪɚ ɢ ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ ɢɡɦɟɪɟɧɢɟ ɞɚɜɥɟɧɢɹ ɢɫɯɨɞɧɵɦɢ. 

 ɢɡɦɟɪɟɧɢɟ ɨɛɴёɦɚ ɟɞɢɧɭɸ ɝɚɡɚ, ɢ ɟɝɨ ɪɟɝɢɫɬɪɚɰɢɹ ɧɚ ȺɊɆ. 

 ɬɢɩɨɜɚɹ ɢɡɦɟɪɟɧɢɟ ɫɬɚɧɞɚɪɬɭ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ, ɬɚɛɥɢɰɚ ɜɥɚɠɧɨɫɬɢ, ɤɚɱɟɫɬɜɚ ɝɚɡɚ ɜ 

ɢɫɩɨɥɶɡɭɸɬ ɝɚɡɨɩɪɨɜɨɞɟ symbols ɢ ɪɟɝɢɫɬɪɚɰɢɹ ɧɚ ȺɊɆ. 

2.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɋɂɄȽ 

ɋɯɟɦɚ ɩɟɪɟɞɚɜɚɟɦɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɬɨɤɨɜ, ɜɤɥɸɱɚɟɬ ɜ ɪɚɫɯɨɞ ɫɟɛɹ ɬɪɢ ɭɪɨɜɧɹ ɫɛɨɪɚ ɢ 

ɬɚɛɥɢɰɟ ɯɪɚɧɟɧɢɹ ɢɧɬɟɪɮɟɣɫ ɢɧɮɨɪɦɚɰɢɢ: 

 ɧɢɠɧɢɣ ɨɫɧɨɜɧɵɦɢ ɭɪɨɜɟɧɶ (ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɵ ɫɛɨɪɚ ɨɛɥɚɫɬɶ ɢ ɨɛɪɚɛɨɬɤɢ), 

 ɫɪɟɞɧɢɣ ɫɩɟɰɢɮɢɤɚ ɭɪɨɜɟɧɶ (ɭɪɨɜɟɧɶ ɬɟɤɭɳɟɝɨ ɛɚɡɟ ɯɪɚɧɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ), 

 ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɲɢɪɨɤɨ (ɭɪɨɜɟɧɶ ɚɪɯɢɜɧɨɝɨ ɢ Ʉɂɋ ɧɚɢɛɨɥɟɟ ɯɪɚɧɟɧɢɹ ɫɢɫɬɟɦ). 
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ɇɚ ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɩɨɞɞɟɪɠɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɮɢɡɢɱɟɫɤɢɯ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɭɫɬɪɨɣɫɬɜ data 

ɜɜɨɞɚ/ɜɵɜɨɞɚ. Ɉɧɢ ɜɤɥɸɱɚɸɬ ɚɩɩɚɪɚɬɚ ɜ ɫɟɛɹ ɞɚɧɧɵɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɚɧɚɥɨɝɨɜɵɯ vyhd ɫɢɝɧɚɥɨɜ ɢ 

ɞɢɫɤɪɟɬɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɫɢɝɧɚɥɨɜ, ɞɚɧɧɵɟ ɨ ɜɵɱɢɫɥɟɧɢɢ ɢ ɥɨɤɚɥɶɧɭɸ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɭɩɪɚɜɥɟɧɢɟɦ.  

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɫɬɪɭɤɬɭɪɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɩɪɚɜɥɹɟɦɵɣ ɛɭɮɟɪɧɭɸ ɫɬɪɭɤɬɭɪɚ ɛɚɡɭ ɞɚɧɧɵɯ, ɡɧɚɤ ɤɨɬɨɪɚɹ 

ɹɜɥɹɟɬɫɹ ɤɚɤ ɩɪɢёɦɧɢɤɨɦ, ɭɩɪɚɜɥɹɸɳɢɣ ɡɚɩɪɚɲɢɜɚɸɳɢɦ ɢɧɬɟɪɮɟɣɫ ɞɚɧɧɵɟ ɨɬ ɜɧɟɲɧɢɯ ɫɥɭɠɢɬ ɫɢɫɬɟɦ, ɬɚɤ ɢ 

ɢɯ ɢɫɬɨɱɧɢɤɨɦ. ɲɢɪɨɤɨ Ⱦɪɭɝɢɦɢ ɫɟɛɹ ɫɥɨɜɚɦɢ, ɨɧɚ ɜɵɩɨɥɧɹɟɬ ɫɢɝɧɚɥɵ ɪɨɥɶ ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɜɟɪɯɧɢɣ ɩɨɬɨɤɨɜ ɭɩɪɚɜɥɹɸɳɢɣ ɨɬ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɤɢ ɞɚɜɥɟɧɢɟ ɢ ɬɟɥɟɦɟɯɚɧɢɤɢ ɤ 

ɝɪɚɮɢɱɟɫɤɢɦ ɪɚɛɨɬɟ ɷɤɪɚɧɧɵɦ ɭɪɨɜɟɧɶ ɮɨɪɦɚɦ ȺɊɆ–ɩɪɢɥɨɠɟɧɢɣ. ɇɚ ɩɪɢɜɟɞɟɧɚ ɷɬɨɦ ɭɪɨɜɧɟ ɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɟ ɞɚɧɧɵɯ ɨɪɝɚɧɢɡɭɟɬɫɹ ɉɅɄ ɮɨɪɦɢɪɭɟɬ ɩɚɤɟɬɧɵɟ ɤɨɧɬɪɨɥɟɦ ɩɨɬɨɤɢ ɢɧɮɨɪɦɚɰɢɢ. ɮɭɧɤɰɢɣ ɋɢɝɧɚɥɵ ɭɪɨɜɧɹ 

ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɢ ɭɪɨɜɧɢ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɨɦ ɜɟɪɯɧɟɝɨ ɹɜɥɹɟɬɫɹ ɭɪɨɜɧɹ ɭɪɨɜɧɹ ɢ ȺɊɆ 

ɨɩɟɪɚɬɨɪɚ ɩɟɪɟɞɚɸɬɫɹ ɫɟɬɢ ɩɨ ɩɪɨɬɨɤɨɥɭ Ethernet. 

ɜɫɬɪɨɟɧɧɵɯ ɉɚɪɚɦɟɬɪɵ ɫɩɟɰɢɮɢɤɚ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ ɥɨɤɚɥɶɧɭɸ vyhd ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɟɬɶ ɜ ɮɨɪɦɚɬɟ 

ethernet ɫɬɚɧɞɚɪɬɚ ɨɬɱɟɬɨɜ ɈɊɋ, ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɟɬɢ: 

 ɨɛɴɟɦ ɝɚɡɚ, ɦ3/ɱ, 

 ɡɧɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɭɩɪɚɜɥɹɟɦɵɣ ɝɚɡɚ, ɨɋ, 

 ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɢɯ ɝɚɡɚ, Ɇɉɚ, 

 ɜɥɚɠɧɨɫɬɶ ɝɚɡɚ, Ɇɉɚ, 

ɛɚɡɟ Ʉɚɠɞɵɣ ɫɨɛɨɣ ɷɥɟɦɟɧɬ ɤɨɧɬɪɨɥɹ data ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ethernet ɫɜɨɣ ɤɨɞɢɪɨɜɤɚ ɢɞɟɧɬɢɮɢɤɚɬɨɪ 

(ɌȿȽ), data ɫɨɫɬɨɹɳɢɣ ɢɡ ɫɢɦɜɨɥɶɧɨɣ ɫɬɪɨɤɢ. siemens ɋɬɪɭɤɬɭɪɚ ɤɨɧɬɪɨɥɟɦ ɲɢɮɪɚ ɢɦɟɟɬ ɮɭɧɤɰɢɢ ɫɥɟɞɭɸɳɢɣ 

ɜɢɞ: 

 AAA_BBB_CCCC_ɫɟɬɢ DDDDD ɩɪɨɮɢɥɶ, 

ɝɞɟ AAA – ɩɚɪɚɦɟɬɪ, 3 ɫɢɦɜɨɥɚ, ɧɟɫɟɬ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɶɸɬɟɪɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɡɪɚɛɨɬɤɚ: 

 DAV – ɞɚɜɥɟɧɢɟ; 

 TEM – ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ; 

 VLJ – ɜɥɚɠɧɨɫɬɶ; 

 RAS – ɪɚɫɯɨɞ; 

 UPR – ɨɩɟɪɚɬɨɪɚ ɭɩɪɚɜɥɹɸɳɢɣ ɡɚɳɢɬɵ ɫɢɝɧɚɥ; 

 TTR – ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɫɬɭɩɨɦ ɬɨɱɤɢ ɪɨɫɵ; 

ɝɞɟ BBB – ɤɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɚ ɮɭɧɤɰɢɢ (ɢɥɢ ɨɛɴɟɤɬɚ ɫɟɬɟɜɭɸ), 3 ɫɢɦɜɨɥɚ: 

 IL1 – ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɬɪɭɤɬɭɪɟ ɥɢɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 1; 
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 IL2 – ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɥɢɧɢɹ 2; 

 K2 – ɨɩɟɪɚɬɨɪɨɜ ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ Ʉ-2; 

ɝɞɟ CCCC – ɧɚɩɪɚɜɥɹɟɬɫɹ ɭɬɨɱɧɟɧɢɟ ɮɨɪɦ, ɧɟ ɛɨɥɟɟ 4 ɫɢɦɜɨɥɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ: 

 VHOD – ɜɯɨɞɧɨɣ ɫɟɛɹ ɬɪɭɛɨɩɪɨɜɨɞ ɩɟɪɟɞɚɜɚɟɦɵɟ; 

 VYHD – ɜɵɯɨɞɧɨɣ ɦɨɠɟɬ ɬɪɭɛɨɩɪɨɜɨɞ; 

 GAZ – ɝɚɡ; 

ɝɞɟ DDDDD – ɩɪɢɦɟɱɚɧɢɟ, ɧɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɛɨɥɟɟ ɞɚɜɥɟɧɢɟ 5 ɫɢɦɜɨɥɨɜ: 

 REG – ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ;  

 IZM – ɢɡɦɟɪɟɧɢɟ; 

Ɂɧɚɤ ethernet ɩɨɞɱёɪɤɢɜɚɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ _ ɜ ɞɚɧɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɥɭɠɢɬ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 

ɨɞɧɨɣ ɫɬɪɭɤɬɭɪɚ ɱɚɫɬɢ ɨɪɝɚɧɢɡɭɟɬɫɹ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɨɬ ɞɪɭɝɨɣ simatic ɢ ɧɟ ɧɟɫёɬ ɜ ɫɟɛɟ ɪɚɛɨɬɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɤɨɦɩɶɸɬɟɪɧɵɟ ɞɪɭɝɨɝɨ 

ɫɦɵɫɥɚ. 

ȼ ɭɩɪɚɜɥɹɸɳɢɣ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɤɨɞɢɪɨɜɨɤ ɫɩɟɰɢɮɢɤɚ ɫɢɝɧɚɥɨɜ ɞɥɹ ɋɂɄȽ ɪɚɫɯɨɞ. 

Ɍɚɛɥɢɰɚ 1– Ʉɨɞɢɪɨɜɤɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɢɝɧɚɥɨɜ ɭɪɨɜɧɟ SCADA 

Ʉɨɞɢɪɨɜɤɚ 
ɞɚɧɧɵɟ Ɋɚɫɲɢɮɪɨɜɤɚ 

ɤɨɞɢɪɨɜɤɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɪɝɚɧɢɡɚɰɢɢ ɝɚɡɚ ɫɬɪɭɤɬɭɪɟ ɜ ɭɡɥɟ ɭɱёɬɚ ɨɛɴɟɦ ɧɚ ɂɅ1 TEM_IL1_GAZ_IZM 

Ⱦɚɜɥɟɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɝɚɡɚ ɞɚɜɥɟɧɢɟ ɜ ɭɡɥɟ ɭɱёɬɚ ɧɚ ɂɅ1 ddddd DAV_IL1_GAZ_IZM 

Ɋɚɫɯɨɞ ɝɚɡɚ ɧɚ ɂɅ1 siemens RAS_IL1_GAZ_IZM ɹɜɥɹɟɬɫɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɭɡɥɟ ɭɱёɬɚ ɧɚ ɂɅ2 ɨɩɟɪɚɬɢɜɧɨɝɨ TEM_IL2_GAZ_IZM ɨɩɟɪɚɬɢɜɧɨɝɨ 

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɫɬɪɭɤɬɭɪɟ ɭɡɥɟ ɭɱёɬɚ ɧɚ ɂɅ2 DAV_IL2_GAZ_IZM 

ɨɪɝɚɧɢɡɚɰɢɹ Ɋɚɫɯɨɞ ɫɪɟɞɧɢɣ ɝɚɡɚ ɧɚ ɂɅ1 RAS_IL1_GAZ_IZM ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

Ɋɚɫɯɨɞ ɝɚɡɚ ɧɚ ɂɅ2 ɛɚɡɟ RAS_IL2_GAZ_IZM ɩɟɪɟɞɚɜɚɟɦɵɟ 

Ɍɨɱɤɚ ɪɨɫɵ ɧɚ ɂɅ1 ɫɬɪɭɤɬɭɪɟ TTR_IL1_GAZ_IZM 

Ɍɨɱɤɚ ɪɨɫɵ ɧɚ ɂɅ2 ɤɨɦɩɨɧɟɧɬɚɦɢ TTR_IL2_GAZ_IZM ɜɡɚɢɦɨɫɜɹɡɢ 

ȼɥɚɠɧɨɫɬɶ ɝɚɡɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɚ ɂɅ1 VLJ_IL1_GAZ_IZM 

ȼɥɚɠɧɨɫɬɶ ɫɢɫɬɟɦ ɝɚɡɚ ɪɚɫɯɨɞ ɧɚ ɂɅ2 VLJ_IL2_GAZ_IZM 

Ⱦɚɜɥɟɧɢɟ vyhd ɝɚɡɚ ɩɨɫɥɟ ɪɟɝɭɥɹɬɨɪɚ vyhd DAV_K2_GAZ_IZM ɫɥɭɠɢɬ 

ɍɩɪɚɜɥɟɧɢɟ ɪɟɝɭɥɹɬɨɪɨɦ ɪɚɛɨɱɢɯ ɞɚɜɥɟɧɢɹ UPR_K2_GAZ_REG 

ɫɨɩɪɹɠɟɧɢɹ ȼɟɪɯɧɢɣ ɫɬɪɭɤɬɭɪɚ ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧ ɫɟɛɹ ɛɚɡɨɣ ɞɚɧɧɵɯ Ʉɂɋ ɢ ɛɚɡɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɞɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɢ Ⱥɋɍ 

Ɍɉ. ɂɧɮɨɪɦɚɰɢɹ ɞɥɹ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜɟɪɯɧɟɝɨ ɫɬɪɭɤɬɭɪɢɪɭɟɬɫɹ ɧɚɛɨɪɚɦɢ ɦɨɠɟɬ ɷɤɪɚɧɧɵɯ ɫɢɝɧɚɥɵ ɮɨɪɦ 
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ȺɊɆ. ɇɚ ɦɨɧɢɬɨɪɟ ȺɊɆ ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɨɪɚ ɨɬɨɛɪɚɠɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɛɨɪ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɬɨɱɤɚ. ɇɚ ȺɊɆ ɞɢɫɩɟɬɱɟɪɚ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɟɪɯɧɟɝɨ ɮɨɪɦɢɪɭɸɬɫɹ ɜɟɪɯɧɢɣ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɬɱёɬɨɜ, ɜɫɟ ɨɬɱёɬɵ 

ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɛɚɡɟ ɮɨɪɦɚɬɟ ɫɨɫɬɨɹɧɢɹ XML. Ƚɟɧɟɪɚɰɢɹ ɨɬɱёɬɨɜ ɨɩɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɫɩɢɫɚɧɢɹɦ ɤɨɧɬɪɨɥɹ: 

 ɤɚɠɞɵɣ ɱёɬɧɵɣ ɱɚɫ ( lonworks ɞɜɭɯɱɚɫɨɜɨɣ ɨɬɱёɬ); 

 ɤɚɠɞɵɟ ɩɪɨɮɢɥɶ ɫɭɬɤɢ ɫɟɬɟɜɭɸ (ɫɭɬɨɱɧɵɣ ɨɬɱёɬ ɤɨɦɩɶɸɬɟɪɧɵɟ ɜ 24:00 ɤɚɠɞɵɯ ɫɬɪɭɤɬɭɪɚ ɫɭɬɨɤ ɫɭɬɶ); 

 ɤɚɠɞɵɣ ɦɟɫɹɰ; 

 ɩɨ ɡɚɳɢɬɵ ɬɪɟɛɨɜɚɧɢɸ ɨɩɟɪɚɬɨɪɚ (ɨɩɟɪɚɬɢɜɧɵɣ ɜɟɪɯɧɟɝɨ ɨɬɱёɬ ɫɢɫɬɟɦɵ). 

Ɉɬɱёɬɵ ɮɨɪɦɢɪɭɸɬɫɹ ɫɪɟɞɧɢɣ ɩɨ ɡɚɞɚɧɧɵɦ ɲɚɛɥɨɧɚɦ: 

 ɧɟɫɟɬ ɫɜɨɞɤɚ ɪɚɫɯɨɞ ɩɨ ɬɟɤɭɳɟɦɭ ɫɨɫɬɨɹɧɢɸ ɡɧɚɤ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɫɜɨɞɤɚ ɬɟɤɭɳɢɯ ɮɭɧɤɰɢɣ ɢɡɦɟɪɟɧɢɣ ɩɪɨɮɢɥɶ. 

ɂɫɬɨɪɢɱɟɫɤɚɹ ɩɨɞɫ ɫɨɫɬɨɹɧɢɹɢɫɬɟɦɚ Ⱥɋ ɫɨɯɪɚɧɹɟɬ ɫɥɭɠɛ ɢɧɮɨɪɦɚɰɢɸ ɢɧɬɟɪɮɟɣɫ ɢɡɦɟɧɟɧɢɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨɫɬɭɩɨɦ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɫɢɝɧɚɥɨɜ ɫ ɡɚɪɚɧɟɟ ɫɢɫɬɟɦ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɢɝɧɚɥɵ 

ɞɟɬɚɥɶɧɨɫɬɶɸ. ɋɨɯɪɚɧɟɧɢɟ ɜɟɪɯɧɢɣ ɞɚɧɧɵɯ ɜ ɛɚɡɟ ethernet ɞɚɧɧɵɯ ɫɩɟɰɢɮɢɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ 

ɨɬɱɟɬɨɜ ɦɨɞɭɥɹ ɢɫɬɨɪɢɢ INFINITY ɫɬɪɭɤɬɭɪɟ HISTORY ɧɚɩɪɚɜɥɹɟɬɫɹ. Ⱦɚɧɧɵɟ, ɯɪɚɧɹɳɢɟɫɹ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɛɨɥɟɟ ɬɪёɯ ɜɫɬɪɨɟɧɧɵɯ ɦɟɫɹɰɟɜ ɲɢɪɨɤɨ

, ɩɪɨɪɟɠɢɜɚɸɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨɣ ɞɢɫɤɪɟɬɧɨɫɬɢ. 

2.5 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɋɂɄȽ 

Ɂɚɞɚɱɟɣ ɜɵɛɨɪɚ ɩɪɨɝɪɚɦɦɧɨ–ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

Ⱥɋ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɜɚɪɢɚɧɬɨɜ, ɜɵɛɨɪ ɤɨɦɩɨɧɟɧɬɨɜ Ⱥɋ ɢ ɚɧɚɥɢɡ ɢɯ 

ɫɨɜɦɟɫɬɢɦɨɫɬɢ.  

ɉɪɨɝɪɚɦɦɧɨ–ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ Ⱥɋ ɋɂɄȽ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɧɬɪɨɥɥɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ 

ɬɚɤɠɟ ɫɢɫɬɟɦɵ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ. ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɨɛɪɚɡɭɸɬ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢɥɢ ɢɧɭɸ ɮɢɡɢɱɟɫɤɭɸ ɜɟɥɢɱɢɧɭ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
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ɫ ɜɵɛɪɚɧɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɭɩɪɚɜɥɟɧɢɹ. Ʉɨɧɬɪɨɥɥɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱ ɜɵɱɢɫɥɟɧɢɹ ɢ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ.  

2.1.1 ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɂɄȽ 

ȼɵɛɨɪ ɤɨɧɬɪɨɥɥɟɪɨɜ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɢɡ ɥɢɧɟɣɤɢ ɉɅɄ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 

ɤɨɧɬɪɨɥɥɟɪɚɦɢ SIEMENS S7. ȼ ɫɨɫɬɚɜ ɫɢɫɬɟɦɵ S7-1200 ɜɯɨɞɹɬ ɰɟɧɬɪɚɥɶɧɵɟ 

ɩɪɨɰɟɫɫɨɪɵ ɬɪɟɯ ɬɢɩɨɜ (ɤɚɠɞɵɣ ɬɢɩ ɢɦɟɟɬ ɬɪɢ ɦɨɞɢɮɢɤɚɰɢɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 

ɜɚɪɢɚɧɬɨɜ ɩɢɬɚɧɢɹ), ɬɪɢɧɚɞɰɚɬɶ ɜɚɪɢɚɧɬɨɜ ɫɢɝɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ 

ɢ ɞɜɚ ɬɢɩɚ ɫɢɝɧɚɥɶɧɵɯ ɩɥɚɬ (ɞɥɹ ɞɢɫɤɪɟɬɧɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ). Ɉɛɦɟɧ 

ɞɚɧɧɵɦɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɤɚɤ ɱɟɪɟɡ ɞɜɚ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɦɨɞɭɥɹ, 

ɪɟɚɥɢɡɭɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɢɧɬɟɪɮɟɣɫɵ RS232 ɢɥɢ RS485, ɬɚɤ ɢ ɱɟɪɟɡ 

ɱɟɬɵɪёɯɩɨɪɬɨɜɵɣ Ethernet-ɤɨɦɦɭɬɚɬɨɪ CSM 1277, ɩɨɡɜɨɥɹɸɳɢɣ ɪɟɚɥɢɡɨɜɚɬɶ 

ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɟ ɫɟɬɟɜɵɟ ɫɬɪɭɤɬɭɪɵ. Ɍɚɤɠɟ ɜɨɡɦɨɠɧɚ ɩɨɞɞɟɪɠɤɚ Profibus 

(ɜɟɞɭɳɢɣ ɢ ɜɟɞɨɦɵɣ ɜɚɪɢɚɧɬɵ), As-i, GSM/GPRS [9]. 

Siemens S7-300 - ɦɨɞɭɥɶɧɵɟ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɞɥɹ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ. əɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ 

ɹɪɤɢɦɢ ɢ, ɧɚɜɟɪɧɨɟ, ɫɚɦɵɦɢ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɉɅɄ ɮɢɪɦɵ 

SIEMENS. ɋɭɳɟɫɬɜɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɞɨ 32 ɦɨɞɭɥɟɣ (4 ɪɹɞɚ 

ɩɨ 8 ɦɨɞɭɥɟɣ ɜ ɤɚɠɞɨɦ) ɩɨɡɜɨɥɹɸɬ ɨɛɫɥɭɠɢɜɚɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɢɝɧɚɥɨɜ (ɞɨ 8200 ɞɢɫɤɪɟɬɧɵɯ ɢ 512 ɚɧɚɥɨɝɨɜɵɯ). ɇɚɛɨɪ ɜɫɬɪɨɟɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɨɡɜɨɥɹɟɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɫɤɨɪɨɫɬɧɨɝɨ ɫɱɟɬɚ, 

ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɢɥɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɢɨɞɚ, ɉɂȾ-ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɩɟɪɟɜɨɞɚ ɱɚɫɬɢ ɞɢɫɤɪɟɬɧɵɯ ɜɵɯɨɞɨɜ ɜ ɢɦɩɭɥɶɫɧɵɣ ɪɟɠɢɦ 

[10]. 

ɇɭ ɢ ɧɚɤɨɧɟɰ SIMATIC S7-1500. ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɥɨɝɢɱɟɫɤɢɟ 

ɤɨɧɬɪɨɥɥɟɪɵ Simatic S7-1500 - ɷɬɨ ɧɨɜɟɣɲɟɟ ɫɟɦɟɣɫɬɜɨ ɤɨɧɬɪɨɥɥɟɪɨɜ ɋɢɦɟɧɫ 

ɨɛɥɚɞɚɸɳɢɯ ɜɟɥɢɤɨɥɟɩɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɬɥɢɱɧɵɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ 

ɢ ɜɩɟɱɚɬɥɹɸɳɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ. ȼ ɧɨɜɵɯ ɤɨɧɬɪɨɥɥɟɪɚɯ S7-1500 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɟɧɨ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɧɚ ɜɧɟɲɧɢɟ ɫɨɛɵɬɢɹ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ 
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ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɧɬɪɨɥɥɟɪɵ S7-1500 ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ[11]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɜɨɣ ɜɵɛɨɪ ɨɫɬɚɧɨɜɢɦ ɧɚ ɧɨ ɉɅɄ Siemens ɧɨ SIMATIC S7–

300, ɬɚɤ ɤɚɤ SIMATIC S7-1200 ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨɬɪɟɛɧɨɫɬɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɜɨɢɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ SIMATIC S7-1500 

ɛɨɥɟɟ ɱɟɦ ɞɨɫɬɚɬɨɱɧɨ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ, ɨɞɧɚɤɨ ɫɪɚɜɧɢɜɚɹ ɟɝɨ ɫ S7-

300, ɟɝɨ ɰɟɧɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɜɨɫɯɨɞɹɬ ɩɨɫɥɟɞɧɢɣ.  

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɋɂɄȽ ɜɨɡɶɦёɦ ɡɚ 

ɨɫɧɨɜɭ ɞɜɚ ɉɅɄ Siemens SIMATIC S7–300 (ɪɢɫ. 4).  

 

Ɋɢɫɭɧɨɤ 4 – ɉɅɄ Siemens SIMATIC S7–300 

Ʉɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ Simatic S7-300 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ 

ɢɧɮɨɪɦɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɢɫɬɟɦɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɢ ɫɢɥɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ Siemens SIMATIC S7-300 ɢɦɟɸɬ 

ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɫɨɫɬɨɹɬ ɢɡ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ: 

 ɐɟɧɬɪɚɥɶɧɵɟ ɩɪɨɰɟɫɫɨɪɵ - ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɥɨɠɧɨɫɬɢ ɡɚɞɚɱɢ ɜ 

ɤɨɧɬɪɨɥɥɟɪɚɯ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɰɟɧɬɪɚɥɶɧɵɯ 

ɩɪɨɰɟɫɫɨɪɨɜ,  

 Ȼɥɨɤɢ ɩɢɬɚɧɢɹ - Ɉɛɟɫɩɟɱɢɜɚɸɬ ɩɢɬɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɨɬ ɫɟɬɢ. 

 ɋɢɝɧɚɥɶɧɵɟ ɦɨɞɭɥɢ SM – ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ 

ɞɢɫɤɪɟɬɧɵɯ ɢɥɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɢ 

ɜɪɟɦɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 
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 Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɦɨɞɭɥɢ - Ɉɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɹɦ PROFIBUS, Industrial Ethernet, 

  Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ - Ɇɨɝɭɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɲɚɬɶ ɡɚɞɚɱɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɨɜ.  

 ɂɧɬɟɪɮɟɣɫɧɵɟ ɦɨɞɭɥɢ - Ɉɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɨɜɨɦɭ ɛɥɨɤɭ (ɫɬɨɣɤɚ ɫ CPU) ɫɬɨɟɤ ɪɚɫɲɢɪɟɧɢɹ ɜɜɨɞɚ-

ɜɵɜɨɞɚ. ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ Siemens SIMATIC S7-300 ɩɨɡɜɨɥɹɸɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ ɞɨ 32 ɫɢɝɧɚɥɶɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ, ɚ 

ɬɚɤɠɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ, ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɩɨ 4 ɦɨɧɬɚɠɧɵɦ 

ɫɬɨɣɤɚɦ. ȼɫɟ ɦɨɞɭɥɢ ɪɚɛɨɬɚɸɬ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. 

2.1.2 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ 

2.1.2.1 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɧɟɩɪɟɪɵɜɧɨɝɨ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɦɟɪɹɟɦɨɝɨ ɢɡɛɵɬɨɱɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɵɯɨɞɧɨɣ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ ɜ ɫɢɫɬɟɦɚɯ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ. ɋɨɜɪɟɦɟɧɧɵɣ ɪɵɧɨɤ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɟɞɥɚɝɚɸɬ ɲɢɪɨɤɢɣ 

ɫɩɟɤɬɪ ɜɵɛɨɪɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɚɜɥɟɧɢɹ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɤɨɧɤɪɟɬɧɵɦ 

ɩɪɨɞɭɤɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɢɬɶ ɨɩɪɨɫɧɵɣ ɥɢɫɬ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨɞɛɨɪɚ 

ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ. 

ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɥ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: Ɇɟɬɪɚɧ 

150, Rosemount 3051, Yokogawa EJA530E.  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2 

Ɍɚɛɥɢɰɚ 2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɨɜ 

Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Rosemount 3051S Ɇɟɬɪɚɧ – 150 

Yokogawa 

EJA530E 

Ⱦɢɚɩɚɡɨɧɵ 
ɢɡɦɟɪɹɟɦɵɯ 
ɞɚɜɥɟɧɢɣ: 

ɦɢɧ. 0-0,025 ɤɉɚ; 
ɦɚɤɫ. 0-68,9 Mɉɚ 

ɦɢɧ. 0-0,025 ɤɉɚ; 
ɦɚɤɫ. 0-68,9 Mɉɚ 

 

http://www.yokogawa.ru/upload/iblock/06b/06baf0dd6ec8c4859ee9867e3984fcc2.pdf
http://www.yokogawa.ru/upload/iblock/06b/06baf0dd6ec8c4859ee9867e3984fcc2.pdf
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Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Rosemount 3051S Ɇɟɬɪɚɧ – 150 

Yokogawa 

EJA530E 

ȼɵɯɨɞɧɵɟ 
ɫɢɝɧɚɥɵ 

4-20/HART; 

Fieldbus; 

ɛɟɫɩɪɨɜɨɞɧɨɣ 

WirelessHART 

4-20/HART; 4-20/HART 

Ɉɫɧɨɜɧɚɹ 
ɩɪɢɜɟɞёɧɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 

ɨɬ ±0,025%  
ɨɬ ±0,055%  ɞɨ ±0,075% ɞɨ ±0,075% 

Ⱦɢɚɩɚɡɨɧ 
ɩɟɪɟɧɚɫɬɪɨɣɤɢ 

ɩɪɟɞɟɥɨɜ 
ɢɡɦɟɪɟɧɢɣ 

200:1  100:1 50:1 

ɂɧɬɟɪɜɚɥ ɦɟɠɞɭ 
ɩɨɜɟɪɤɚɦɢ 

5 ɥɟɬ 5 ɥɟɬ 3 

Ƚɚɪɚɧɬɢɹ 

Ɉɝɪɚɧɢɱɟɧɧɚɹ 
ɝɚɪɚɧɬɢɹ ɫɪɨɤɨɦ 

ɞɨ 15 ɥɟɬ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 
ɝɚɪɚɧɬɢɹ ɞɨ 5 ɥɟɬ 

3 

 

ɂɫɯɨɞɹ ɢɡ ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ 

ɜɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ. Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɜɵɛɢɪɚɟɦ 

ɞɚɬɱɢɤ Rosemount 3051S, ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «Emerson» (ɪɢɫ. 5). 

 

Ɋɢɫɭɧɨɤ 5 – Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ Rosemount 3051S 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ Rosemount 3051S ɧɚ ɨɫɧɨɜɟ ɦɚɫɲɬɚɛɢɪɭɟɦɨɣ 

ɩɥɚɬɮɨɪɦɵ Super Module TM ɩɨɡɜɨɥɹɸɬ ɧɟ ɬɨɥɶɤɨ ɤɚɱɟɫɬɜɟɧɧɨ ɢɡɦɟɪɹɬɶ 

ɞɚɜɥɟɧɢɟ, ɭɪɨɜɟɧɶ ɢ ɪɚɫɯɨɞ, ɧɨ ɢ ɩɪɨɜɨɞɢɬɶ ɦɨɞɟɪɧɢɡɚɰɢɸ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɛɟɡ ɡɚɦɟɧɵ ɞɚɬɱɢɤɚ ɩɨɫɪɟɞɫɬɜɨɦ ɟɝɨ ɩɪɨɫɬɨɝɨ ɨɛɧɨɜɥɟɧɢɹ, 

ɞɨɛɚɜɥɹɹ ɢɥɢ ɦɟɧɹɹ ɷɥɟɤɬɪɨɧɧɵɟ ɩɥɚɬɵ.[12] 

http://www.yokogawa.ru/upload/iblock/06b/06baf0dd6ec8c4859ee9867e3984fcc2.pdf
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Ⱦɚɧɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ Rosemount 3051S ɲɬɭɰɟɪɧɨɣ ɦɨɞɟɥɢ 

ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɜɵɛɨɪɨɦ ɫɪɟɞɢ ɜɫɟɯ ɚɧɚɥɨɝɨɜ ɜ ɞɚɧɧɨɣ 

ɨɬɪɚɫɥɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ʉɨɦɩɚɤɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɦɨɧɬɚɠɚ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ. 

ɋɨɟɞɢɧɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɚɜɥɟɧɢɹ ɫ ɨɫɧɨɜɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɚɤɥɚɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɁɄ14-2-1-02 (ɪɢɫ. 6). 

ɧɨ  

Ɋɢɫɭɧɨɤ 6 - Ɂɚɤɥɚɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɁɄ14-2-1-02 

ɉɨɦɢɦɨ ɞɚɬɱɢɤɨɜ, ɜɵɞɚɸɳɢɯ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ, ɬɚɤ ɠɟ ɬɪɟɛɭɸɬɫɹ 

ɦɚɧɨɦɟɬɪɵ. 

Ɇɚɧɨɦɟɬɪ, ɞɥɹ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɆɉɌɂ – ɍ2, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɞɚɧɧɨɣ ɋɂɄȽ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɦɚɧɨɦɟɬɪ ɆɉɌɂ – ɍ2 ɤɥ.ɬ.0.6, ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «Ɇɚɧɨɬɨɦɶ» (ɪɢɫ. 7).  
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Ɋɢɫɭɧɨɤ 7 – Ɇɚɧɨɦɟɬɪ ɩɨɤɚɡɵɜɚɸɳɢɣ ɆɉɌɂ – ɍ2 

Ɇɚɧɨɦɟɬɪ ɆɉɌɂ – ɍ2 ɩɨɞɤɥɸɱɚɟɬɫɹ ɱɟɪɟɡ ɭɡɟɥ ɨɬɛɨɪɚ ɞɚɜɥɟɧɢɹ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫ. 8.  

  

Ɋɢɫɭɧɨɤ 8 – ɍɡɟɥ ɨɬɛɨɪɚ ɞɚɜɥɟɧɢɹ
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2.1.2.2 ȼɵɛɨɪ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ — ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ ɩɟɪɜɢɱɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ. ȼ ɩɪɨɲɥɨɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 

ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ 

ɫɬɚɧɨɜɢɬɫɹ ɩɨɩɭɥɹɪɧɨɣ ɰɢɮɪɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɬɚɤ ɤɚɤ ɨɧɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ, 

ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɱɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɯ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ 

ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɉɈ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫɟɧɫɨɪɚ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ.  

ȼɵɛɨɪ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɥɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɦɨɞɟɥɟɣ: Rosemount 644S, Ɇɟɬɪɚɧ –286  Yokogawa YTA70  

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 

Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Rosemount 644S Ɇɟɬɪɚɧ –286  

Yokogawa 

YTA70 

Ⱦɢɚɩɚɡɨɧɵ 
ɢɡɦɟɪɹɟɦɵɯ  ɨɬ -200 ɞɨ 850 0ɋ ɨɬ -50 ɞɨ 500 0ɋ ɨɬ -200 ɞɨ 850 0ɋ 

Ⱦɢɫɩɥɟɣ / 
ɢɧɬɟɪɮɟɣɫ 

ɐɢɮɪɨɜɨɣ 
ɢɧɞɢɤɚɬɨɪ ɫ 
ɢɧɬɟɪɮɟɣɫɨɦ 

ɨɩɟɪɚɬɨɪɚ 

- - 

ȼɵɯɨɞɧɵɟ 
ɫɢɝɧɚɥɵ 

4-20/HART; 

Fieldbus;  

Profibus 

4-20/HART; 4-20/HART 

Ɉɫɧɨɜɧɚɹ 
ɩɪɢɜɟɞёɧɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 

ɨɬ ±0,15% ɞɨ ±0,2% ɞɨ ±0,1% 

ɂɧɬɟɪɜɚɥ ɦɟɠɞɭ 
ɩɨɜɟɪɤɚɦɢ 

5 ɥɟɬ 5 ɥɟɬ - 

Ƚɚɪɚɧɬɢɹ 1,5-5 ɥɟɬ  1,5 ɥɟɬ - 

  

http://www.yokogawa.ru/upload/iblock/06b/06baf0dd6ec8c4859ee9867e3984fcc2.pdf
http://www.yokogawa.ru/upload/iblock/06b/06baf0dd6ec8c4859ee9867e3984fcc2.pdf
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Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 644, ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ 

«Emerson», ɢɡɨɛɪɚɠɟɧɧɨɝɨ ɧɚ ɪɢɫ. 9.  

 

Ɋɢɫɭɧɨɤ 9 – Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 644 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 644 ɹɜɥɹɟɬɫɹ 

ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɚɞёɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɛɴɟɤɬɟ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɭɸ ɬɨɱɧɨɫɬɶ ɢ 

ɫɬɚɛɢɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɬɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɪɨɫɬɚɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɭɩɪɨɳɚɟɬ ɪɚɛɨɬɭ. ɉɪɨɫɬɨɣ ɷɥɟɤɬɪɨɦɨɧɬɚɠ ɫ 

ɩɨɦɨɳɶɸ ɤɥɟɦɦ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɧɟɜɵɩɚɞɚɸɳɢɦ ɜɢɧɬɨɦ ɢ 

ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ. Ɋɟɚɥɢɡɨɜɚɧɚ ɮɭɧɤɰɢɹ ɝɨɪɹɱɟɣ ɡɚɦɟɧɵ 

Hot Backup, ɤɨɬɨɪɚɹ ɝɚɪɚɧɬɢɪɭɟɬ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ - 

ɜ ɫɥɭɱɚɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɨɢɫɯɨɞɢɬ 

ɩɟɪɟɤɥɸɱɟɧɢɟ ɧɚ ɪɟɡɟɪɜɧɵɣ ɩɟɪɜɢɱɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɬɟɦ ɫɚɦɵɦ 

ɢɫɤɥɸɱɚɟɬɫɹ ɩɨɬɟɪɹ ɞɚɧɧɵɯ. ɍɫɢɥɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ 

«ɋɢɝɧɚɥɢɡɚɰɢɢ ɞɪɟɣɮɚ» ɩɨɤɚɡɚɧɢɣ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɚɹ ɞɚɟɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɦɟɳɟɧɢɢ ɩɨɤɚɡɚɧɢɣ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. Ɏɭɧɤɰɢɹ ɞɢɚɝɧɨɫɬɢɤɢ 

ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɬɟɪɦɨɩɚɪɵ ɤɨɧɬɪɨɥɢɪɭɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɬɭɪɚ 
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ɬɟɪɦɨɩɚɪɵ, ɩɨɡɜɨɥɹɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ 

Ɉɬɫɥɟɠɢɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɦɚɤɫɢɦɭɦɨɜ ɢ ɦɢɧɢɦɭɦɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɪɟɝɢɫɬɪɚɰɢɸ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɷɤɫɬɪɟɦɭɦɨɜ ɞɥɹ ɩɟɪɜɢɱɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ 

ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ:  

 Ɋɚɡɥɢɱɧɵɟ ɦɨɧɬɚɠɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɜɤɥɸɱɚɹ ɦɨɧɬɚɠ ɜ ɝɨɥɨɜɤɟ 

ɞɚɬɱɢɤɚ, ɩɨɥɟɜɨɣ ɦɨɧɬɚɠ ɢɥɢ ɦɨɧɬɚɠ ɧɚ DIN-ɪɟɣɤɟ 

 ɋɨɝɥɚɫɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɩɟɪɜɢɱɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɩɨɦɨɳɶɸ ɤɨɧɫɬɚɧɬ Ʉɚɥɥɟɧɞɚɪɚ–ȼɚɧ Ⱦɸɡɟɧɚ ɫɧɢɠɚɟɬ 

ɨɛɳɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ 

 Ɉɬɫɥɟɠɢɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɦɚɤɫɢɦɭɦɨɜ ɢ ɦɢɧɢɦɭɦɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɝɢɫɬɪɚɰɢɸ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɷɤɫɬɪɟɦɭɦɨɜ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ 

ɩɨɢɫɤɚ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 

 ɉɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɥɚɝɚɸɬ ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ, 

ɭɩɪɨɳɚɸɳɢɣ ɧɚɫɬɪɨɣɤɭ ɢ ɞɢɚɝɧɨɫɬɢɤɭ ɧɟɩɨɥɚɞɨɤ[13]. 

Ɇɨɧɬɚɠ ɞɚɬɱɢɤɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 

ɩɨɦɨɳɶɸ ɡɚɤɥɚɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɁɄ4-1-1-95 (ɪɢɫ.(ɪɢɫ.10). 

ɁɄ4 ɨɬɛɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ  – ɡɚɤɥɚɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɥɹ  ɨɬɛɨɪɚ 

ɫɪɟɞɵ  ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɢ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɝɚɡɨɯɨɞɵ, ɜɨɡɞɭɯɨɜɨɞɵ ɜ ɤɚɱɟɫɬɜɟ 

ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɢɯ ɫɪɟɞ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɹɯ. 
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Ɋɢɫɭɧɨɤ 10 – ɁɄ4-1-1-95 ɡɚɤɥɚɞɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɛɨɛɵɲɤɚ 

2.1.2.3 ȼɵɛɨɪ ɞɚɬɱɢɤɚ ɪɚɫɯɨɞɚ 

ȼɵɛɨɪ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɪɚɫɯɨɞɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɦɟɠɞɭ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ 

ɜɪɟɡɧɵɦ (ɥɭɛɪɢɤɚɬɨɪɧɨɝɨ ɬɢɩɚ) FGM-160, ɜɢɯɪɟɜɵɦ ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ 

ɤɨɪɩɭɫɧɵɦ Pro-V M22 ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɝɚɡɨɜɵɦ ɫɱёɬɱɢɤɨɦ FLOWSIC600. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɨɦɦɟɪɱɟɫɤɢɣ ɭɱёɬ ɪɚɫɯɨɞɚ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɫɚɦɵɯ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ȽɊɋ, ɬɨ ɢ ɪɚɫɯɨɞɨɦɟɪ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɫ ɞɨɫɬɚɬɨɱɧɨ 

ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɧɚɞёɠɧɨɫɬɶɸ. ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɫɢɫɬɟɦɵ FLOWSIC600 Quatro (ɪɢɫ.11) ɛɭɞɟɬ ɨɬɥɢɱɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɡɚɞɚɱɢ.  

 

Ɋɢɫɭɧɨɤ 11 – ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ FLOWSIC600 Quatro 
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ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ FLOWSIC600 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɨɛɴёɦɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. Ɉɧɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɨɛɴёɦɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɫɤɨɪɨɫɬɢ ɡɜɭɤɚ ɜ 

ɝɚɡɚɯ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɤɨɦɩɚɤɬɧɵɦ ɝɚɡɨɜɵɦ ɫɱёɬɱɢɤɨɦ ɜ 

ɨɛɥɚɫɬɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɡɦɟɪɟɧɢɹ ɨɛɴёɦɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɨɜ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ 4-ɥɭɱɟɜɵɯ 

ɤɨɦɦɟɪɱɟɫɤɢɯ ɫɱёɬɱɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɤɨɪɩɭɫɟ. 

Ɉɛɚ ɫɱёɬɱɢɤɚ ɨɛɥɚɞɚɸɬ ɪɚɜɧɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɧɨɟ 

ɞɭɛɥɢɪɨɜɚɧɢɟ ɢɡɦɟɪɟɧɢɣ. Ʉɚɠɞɵɣ ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɭɩɪɚɜɥɹɟɬ 4 ɩɚɪɚɦɢ 

ɞɚɬɱɢɤɨɜ (ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ), ɩɪɢɱёɦ ɤɚɠɞɵɣ ɢɡɦɟɪɹɟɬ 

ɪɚɫɯɨɞ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɨɝɨ. Ɍɚɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɞɜɭɯ ɨɬɞɟɥɶɧɵɯ ɫɱёɬɱɢɤɨɜ ɜɦɟɫɬɟ ɫ ɩɪɢɫɨɟɞɢɧɹɟɦɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. 

Ɉɞɧɢɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɬɚɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɞɜɟ 

ɪɚɡɥɢɱɧɵɟ ɮɢɪɦɵ ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ 

ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɪɩɭɫ, ɧɨ ɩɪɢ ɷɬɨɦ ɢɦɟɬɶ ɚɛɫɨɥɸɬɧɨ ɷɥɟɤɬɪɢɱɟɫɤɢ 

ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɧɚ ɨɞɧɨɦ ɢɡ ɷɥɟɤɬɪɨɧɧɵɯ ɛɥɨɤɨɜ ɜɨɡɧɢɤɚɸɬ ɩɪɨɛɥɟɦɵ ɢɥɢ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬɤɚɡ, ɜɬɨɪɨɣ ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ ɩɨɫɬɚɜɥɹɬɶ ɬɨɱɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ 

[14]. 

Ɉɫɧɨɜɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ FLOWSIC600 ɹɜɥɹɸɬɫɹ: 

 ȼɫɬɪɨɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ  

 ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ MEPAFLOW600 CBM ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ  

 ɬɪɢ ɜɫɬɪɨɟɧɧɵɯ ɚɪɯɢɜɚ ɞɚɧɧɵɯ (ɱɚɫɨɜɨɣ, ɫɭɬɨɱɧɵɣ ɢ ɚɪɯɢɜ 

ɞɢɚɝɧɨɫɬɢɤɢ)  

 ɬɪɢ ɜɫɬɪɨɟɧɧɵɯ ɠɭɪɧɚɥɚ ɫɨɛɵɬɢɣ (ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱёɬɚ, 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɣ, ɩɚɪɚɦɟɬɪɨɜ)  

 Ɋɚɛɨɬɚ ɞɚɠɟ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɝɚɡɚ  

 ɒɢɪɨɤɢɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɞɢɚɩɚɡɨɧ 1 : 100  

 ȼɨɡɦɨɠɧɵ ɦɨɞɢɮɢɤɚɰɢɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɤɨɪɪɟɤɬɨɪɨɦ ɪɚɫɯɨɞɚ  
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 ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɜɟɪɤɢ ɛɟɡ ɞɟɦɨɧɬɚɠɚ ɫɱёɬɱɢɤɚ ɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɥɢɧɢɢ 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɱёɬɱɢɤɚ ɝɚɡɚ ɨɫɧɨɜɚɧ ɧɚ ɫɪɚɜɧɟɧɢɢ ɜɪɟɦɟɧɢ 

ɩɪɨɯɨɠɞɟɧɢɹ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɦɩɭɥɶɫɚ ɱɟɪɟɡ ɫɪɟɞɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 

ɫɨɜɩɚɞɚɸɳɟɦ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɫɪɟɞɵ, ɢ ɜ ɨɛɪɚɬɧɨɦ. Ⱦɜɚ 

ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞ ɭɝɥɚɦɢ ɤ ɩɨɬɨɤɭ 

ɝɚɡɚ, ɪɚɛɨɬɚɸɬ ɩɨɩɟɪɟɦɟɧɧɨ ɤɚɤ ɩɟɪɟɞɚɬɱɢɤ ɢ ɩɪɢёɦɧɢɤ. ɋɢɝɧɚɥɵ, ɩɟɪɟɞɚɧɧɵɟ 

ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɫɪɟɞɵ ɭɫɤɨɪɹɸɬɫɹ, ɚ ɩɪɨɬɢɜ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ – 

ɡɚɦɟɞɥɹɸɬɫɹ. Ɋɟɡɭɥɶɬɢɪɭɸɳɚɹ ɪɚɡɧɢɰɚ ɜɪɟɦɟɧɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɝɚɡɚ. ɂɫɩɨɥɶɡɭɹ 

ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ, ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɨɛɴёɦɧɨɝɨ 

ɪɚɫɯɨɞɚ ɝɚɡɚ. ɇɚ ɤɨɪɪɟɤɬɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɟ ɜɥɢɹɟɬ ɞɚɜɥɟɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ ɢɥɢ 

ɫɨɫɬɚɜ ɝɚɡɚ. Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ ɪɚɫɯɨɞɚ 

FLOWSIC600 Quatro ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɬɱɢɤɚ ɪɚɫɯɨɞɚ FLOWSIC600 

Quatro 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɂɡɦɟɪɹɟɦɵɣ ɝɚɡ 
ɉɪɢɪɨɞɧɵɣ ɝɚɡ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɝɚɡɵ, 

ɩɨɩɭɬɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ, ɜɨɡɞɭɯ 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ –40 ... +180 °C; –194 ... +280 °C 

Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɣ 0 ɛɚɪ … 250 ɛɚɪ (ɢɡɛ.) 

Ɋɚɛɨɱɢɣ ɪɚɫɯɨɞ ɞɥɹ DN 500 200…20000 ɦ3/ɱ 

Ɍɢɩɢɱɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ 

1-ɨ ɥɭɱɟɜɨɣ: ±2,0 % 

2-ɯ ɥɭɱɟɜɨɣ: ±1,0 % 

4-ɯ ɥɭɱɟɜɨɣ: ±0,5 % (ɫɭɯɚɹ ɤɚɥɢɛɪɨɜɤɚ), 
±0,3 % (ɩɨɫɥɟ ɤɚɥɢɛɪɨɜɤɢ – Ɋɨɫɫɢɹ ȽɈɋɌ) 

Ⱥɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ 

Ⱥɤɬɢɜɧɵɣ/ɉɚɫɫɢɜɧɵɣ;  
ɨɩɬɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɣ; 4 ... 20 ɦȺ;  

ɦɚɤɫ. ɧɚɝɪɭɡɤɚ = 250 Ω 
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Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɐɢɮɪɨɜɵɟ ɜɵɯɨɞɵ 

ɉɚɫɫɢɜɧɵɟ, ɨɩɬɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɟ, 
ɨɬɤɪɵɬɵɣ ɤɨɥɥɟɤɬɨɪ ɢɥɢ NAMUR,  

fɦɚɤɫ = 6 kȽɰ 

ɇɚɥɢɱɢɟ ɜɡɪɵɜɨɡɚɳɢɳёɧɧɨɝɨ  

(ȿɯ, ȼɧ) ɢɫɩɨɥɧɟɧɢɹ 
ɟɫɬɶ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɵɥɢ ɢ ɜɨɞɵ 

IP 65/IP 67 

ɂɧɬɟɪɮɟɣɫɵ 2ɯRS485 

ɉɪɨɬɨɤɨɥ ɲɢɧɵ HART, Modbus ASCII/Modbus RTU 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɇɟ ɦɟɧɟɟ 5 ɥɟɬ 

2.1.2.4 ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ 

ȼɵɛɨɪ ɧɨ ɞɚɬɱɢɤɨɜ ɚɧɚɥɢɡɚɬɨɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɪɨɫɵ ɧɨ ɩɪɨɢɫɯɨɞɢɥ ɢɡ 

ɧɨ ɫɥɟɞɭɸɳɢɯ ɜɚɪɢɚɧɬɨɜ: ɚɧɚɥɢɡɚɬɨɪ ɬɨɱɤɢ ɪɨɫɵ ɭɝɥɟɜɨɞɨɪɨɞɨɜ Condumax II, 

ɚɧɚɥɢɡɚɬɨɪ ɬɨɱɤɢ ɪɨɫɵ HYGROVISION BL, ɚɧɚɥɢɡɚɬɨɪ ɧɨ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ 

ɧɨ ɪɨɫɵ ɩɨ ɧɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ AMETEK  ɧɨ ɦɨɞɟɥɶ 241ɋȿ ɧɨ II, , ɩɪɟɞɫɬɚɜɥɟɧ ɧɨ ɧɚ ɪɢɫ. 12 

   

 Ɋɢɫɭɧɨɤ 12 – ɧɨ Ⱥɧɚɥɢɡɚɬɨɪ AMETEK ɧɨ 241CE II   

ȼɵɛɪɚɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɧɨ AMETEK 241CE ɧɨ II ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɧɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨ ɬɨɱɤɢ ɪɨɫɵ ɧɨ ɩɨ 

ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɧɨ ɜ ɩɪɢɪɨɞɧɨɦ ɧɨ ɝɚɡɟ ɜ ɧɨ ɩɪɨɰɟɫɫɟ ɟɝɨ ɧɨ ɞɨɛɵɱɢ, ɩɟɪɟɪɚɛɨɬɤɢ, 

ɧɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɧɨ ɩɨɬɪɟɛɥɟɧɢɹ. Ⱥɧɚɥɢɡɚɬɨɪ ɧɨ 241CE II ɧɨ ɞɨɩɭɳɟɧ ɞɥɹ 
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ɧɨ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɧɨ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɧɨ ɡɨɧɚɯ ɜ ɧɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨ ɦɚɪɤɢɪɨɜɤɨɣ 

1ȿxdIIBT4 ɧɨ X. [15]  

Ɉɫɨɛɟɧɧɨɫɬɢ:  

 ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ  

 ɇɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɨɦɟɯɚɦ  

 Ȼɨɥɶɲɨɣ ɪɟɫɭɪɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɹɱɟɣɤɢ  

 ɉɪɨɫɬɚɹ ɩɪɨɜɟɪɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɬɨɝɨ ɩɪɨɩɚɧɚ  

 ɉɨɫɬɨɹɧɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ  

Ɋɚɛɨɬɚ ɚɧɚɥɢɡɚɬɨɪɚ ɨɫɧɨɜɚɧɚ ɧɚ ɩɟɪɜɢɱɧɨɦ ɩɪɢɧɰɢɩɟ – ɤɨɧɞɟɧɫɚɰɢɢ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɨɯɥɚɠɞɚɟɦɨɦ ɡɟɪɤɚɥɟ. Ⱦɥɹ ɰɢɤɥɢɱɟɫɤɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ 

ɧɚɝɪɟɜɚ ɡɟɪɤɚɥɚ ɩɪɢɦɟɧɹɟɬɫɹ ɬɪёɯɫɬɭɩɟɧɱɚɬɵɣ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɨɯɥɚɞɢɬɟɥɶ/ɧɚɝɪɟɜɚɬɟɥɶ (ɷɥɟɦɟɧɬ ɉɟɥɶɬɶɟ). ɉɨɜɟɪɯɧɨɫɬɶ ɡɟɪɤɚɥɚ ɨɫɜɟɳɚɟɬɫɹ 

ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ. Ⱦɟɬɟɤɬɢɪɨɜɚɧɢɟ ɦɨɦɟɧɬɚ 

ɤɨɧɞɟɧɫɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɤɨɬɨɪɚɹ ɪɟɝɢɫɬɪɢɪɭɟɬ  

ɢɡɦɟɧɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɪɚɠёɧɧɨɝɨ ɫɜɟɬɚ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɨɯɥɚɠɞɚɟɦɨɝɨ 

ɡɟɪɤɚɥɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɟɪɤɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɥɚɬɢɧɨɜɨɝɨ 

ɬɟɪɦɨɦɟɬɪɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. [16] 

 

Ɋɢɫɭɧɨɤ 13 - Ɉɩɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɟɝɢɫɬɪɚɰɢɢ ɫɥɨɹ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ 

ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɨɯɥɚɠɞɚɟɦɨɦ ɡɟɪɤɚɥɟ ɜ ɝɢɝɪɨɦɟɬɪɟ Ametek model 241CE II 

ɉɪɨɰɟɫɫɨɦ ɢɡɦɟɪɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɨɣ ɪɟɡɭɥɶɬɚɬɨɜ ɭɩɪɚɜɥɹɟɬ ɜɫɬɪɨɟɧɧɵɣ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ, ɤɨɬɨɪɵɣ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 

ɰɢɤɥɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɬɪёɯ ɷɬɚɩɨɜ: ɩɪɨɞɭɜɤɢ, ɨɯɥɚɠɞɟɧɢɹ ɢ ɧɚɝɪɟɜɚ. ɉɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɢ ɧɚɝɪɟɜɟ ɹɱɟɣɤɢ ɜɵɯɨɞ ɩɪɨɛɵ ɡɚɩɢɪɚɟɬɫɹ ɫɨɥɟɧɨɢɞɧɵɦ 

ɤɥɚɩɚɧɨɦ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɩɪɨɝɪɚɦɦɚ ɧɟɩɪɟɪɵɜɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ ɤɥɸɱɟɜɵɟ 
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ɪɚɛɨɱɢɟ ɩɚɪɚɦɟɬɪɵ ɢ ɯɨɞ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɰɢɤɥɚ. ɇɚ 

ɜɫɬɪɨɟɧɧɵɣ ɞɢɫɩɥɟɣ ɤɪɨɦɟ ɡɧɚɱɟɧɢɹ ɬɨɱɤɢ ɪɨɫɵ ɩɨ ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɜɵɜɨɞɢɬɫɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɫɥɟɞɧɟɦ ɡɧɚɱɟɧɢɢ ɢɡɦɟɪɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ, 

ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ ɜɧɭɬɪɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɹɱɟɣɤɢ (ɩɪɢ ɧɚɥɢɱɢɢ ɞɚɬɱɢɤɚ), 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɦɨɧɢɬɨɪɚ, ɞɢɚɝɧɨɫɬɢɤɚ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɵ 

ɦɨɧɢɬɨɪɚ ɢ ɞɪɭɝɚɹ ɫɥɭɠɟɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ. ɂɦɟɸɬɫɹ ɬɨɤɨɜɵɟ ɜɵɯɨɞɵ 4-20 ɦȺ 

ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɢɡɦɟɪɟɧɧɨɣ ɬɨɱɤɢ ɪɨɫɵ ɢ ɭɫɥɨɜɧɨɝɨ ɤɨɞɚ 

ɫɨɫɬɨɹɧɢɹ.  

ȼɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɫɨɱɟɬɚɟɬɫɹ ɫ 

ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɶɸ ɩɪɢ ɮɥɭɤɬɭɚɰɢɨɧɧɵɯ ɢɡɦɟɧɟɧɢɹɯ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ, 

ɬɟɦɩɟɪɚɬɭɪɵ, ɪɚɫɯɨɞɚ ɝɚɡɚ. ɋɩɟɰɢɚɥɶɧɵɣ ɮɢɥɶɬɪ ɧɚ ɜɯɨɞɟ ɩɪɟɞɨɯɪɚɧɹɟɬ 

ɚɧɚɥɢɡɚɬɨɪ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɬɚɤɢɦɢ ɬɢɩɨɜɵɦɢ ɩɪɨɞɭɤɬɚɦɢ, ɤɚɤ 

ɚɷɪɨɡɨɥɢ, ɦɟɯɚɧɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ, ɠɢɞɤɨɫɬɢ. 

Ɍɚɛɥɢɰɚ 5 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ametek model 241CE II 

Ⱦɢɚɩɚɡɨɧ ɨɬ Ɍɨɤɪ-60ɋ ɞɨ Ɍɨɤɪ-5ɋ, ɧɨ ɧɟ ɧɢɠɟ -40ɋ 

ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɋ ɬɨɱɤɢ ɪɨɫɵ 

ɉɨɝɪɟɲɧɨɫɬɶ 1ɋ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɰɢɤɥɚ 

15...45 ɦɢɧ (ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ) 

ɋɢɝɧɚɥɢɡɚɰɢɹ 6 ɪɟɥɟ (=24 ȼ, 0,5 Ⱥ), 7 ɫɜɟɬɨɞɢɨɞɨɜ ɧɚ ɞɢɫɩɥɟɟ 

Ⱥɧɚɥɨɝɨɜɵɟ ɜɵɯɨɞɵ (2 
ɤɚɧɚɥɚ) 

4...20 ɦȺ: ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɪɨɫɵ (-
40...+40ɋ), ɤɨɞ ɫɨɫɬɨɹɧɢɹ (ɩɢɬɚɧɢɟ =15...30 ȼ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ) 

ɂɧɬɟɪɮɟɣɫ RS232, RS485/Modbus 

Ⱦɢɫɩɥɟɣ 12-ɪɚɡɪɹɞɧɵɣ ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɨɣ, 1 ɫɬɪɨɤɚ, 
ɩɪɨɤɪɭɬɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 

Ʉɥɚɜɢɚɬɭɪɚ Ɇɟɦɛɪɚɧɧɚɹ, 4 ɤɥɚɜɢɲɢ 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɛɵ ɧɚ 
ɜɯɨɞɟ 

Ⱦɚɜɥɟɧɢɟ: 13,79 Ɇɉɚ (ɦɚɤɫ.) Ɍɟɦɩɟɪɚɬɭɪɚ: 
0...40ɋ Ɋɚɫɯɨɞ: 1...5 ɧɥ/ɦɢɧ ɜ ɪɟɠɢɦɟ 
ɩɪɨɞɭɜɤɢ, 0.3…3,3 ɧɥ/ɦɢɧ ɜ ɪɟɠɢɦɟ ɢɡɦɟɪɟɧɢɹ 

ɉɢɬɚɧɢɟ 220/240 ȼ, 50 Ƚɰ ɢɥɢ 120 ȼ, 60 Ƚɰ, ɧɟ ɛɨɥɟɟ 275 
ɜɬ 

ȼɡɪɵɜɨɡɚɳɢɬɚ 1ȿɯdIIBT4 X 

Ɉɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ 10...40ɋ, 0...90% ɨɬɧɨɫɢɬ. ɜɥɚɠɧɨɫɬɢ ɛɟɡ 
ɤɨɧɞɟɧɫɚɰɢɢ 
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2.1.2.5 ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪɚ ɜɥɚɠɧɨɫɬɢ ɝɚɡɚ 

ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪ ɚɧɚɥɢɡɚɬɨɪɨɜ ɜɥɚɠɧɨɫɬɢ ɧɨ ɩɪɨɢɫɯɨɞɢɥ ɦɟɠɞɭ ɥɚɡɟɪɧɵɦ 

ɚɧɚɥɢɡɚɬɨɪɨɦ ɚɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ AMETEK ɦɨɞɟɥɢ 5100 ɢ 

ɩɶɟɡɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦ ɚɧɚɥɢɡɚɬɨɪɨɦ ɜɥɚɠɧɨɫɬɢ ɧɨ AMETEK, ɦɨɞɟɥɶ 5000  (ɪɢɫ. 

14)  

 

Ɋɢɫɭɧɨɤ 14 – ɧɨ Ⱥɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ ɧɨ AMETEK ɦɨɞɟɥɶ ɧɨ 5000 

ɍɧɢɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɚɧɚɥɢɡɚɬɨɪɨɜ ȺɆȿɌȿɄ ɨɛɟɫɩɟɱɢɥɢ ɢɯ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɦɢɪɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɚɧ ɋɇȽ. Ɇɧɨɝɢɟ ɝɨɞɵ 

ɷɬɢ ɧɚɞёɠɧɵɟ ɩɪɢɛɨɪɵ ɭɫɩɟɲɧɨ ɪɚɛɨɬɚɸɬ ɧɚ ɧɟɮɬɟ- ɢ ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 

ɩɪɨɢɡɜɨɞɫɬɜɚɯ.  

ɉɶɟɡɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɚɧɚɥɢɡɚɬɨɪɵ ɜɥɚɠɧɨɫɬɢ – ɤɜɚɪɰɟɜɵɟ ɦɢɤɪɨɜɟɫɵ 

- ɨɬɥɢɱɚɟɬ ɪɟɤɨɪɞɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɞɢɚɩɚɡɨɧɚɯ ppm, ppb ɢ 

ɞɚɠɟ ppt. Ɍɚɤɢɟ ɚɧɚɥɢɡɚɬɨɪɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɪɢɮɨɪɦɢɧɝɚ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɥɟɮɢɧɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɪɢɪɨɞɧɨɝɨ ɢ 

ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ. ɉɨɷɬɨɦɭ ɫɜɨɣ ɜɵɛɨɪ ɫɞɟɥɚɟɦ ɧɚ ɩɨɬɨɱɧɨɦ ɧɨ ɚɧɚɥɢɡɚɬɨɪɟ 

ɜɥɚɠɧɨɫɬɢ ɧɨ AMETEK ɦɨɞɟɥɶ ɧɨ 5000. 

ɂɫɤɥɸɱɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

 Ȼɵɫɬɪɵɣ ɨɬɤɥɢɤ 

 ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ 

 ɇɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɨɦɟɯɚɦ 
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 Ȼɨɥɶɲɨɣ ɪɟɫɭɪɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɹɱɟɣɤɢ 

Ⱥɧɚɥɢɡɚɬɨɪ 5000 ɨɩɪɟɞɟɥɹɟɬ ɜɥɚɠɧɨɫɬɶ ɜ ɩɨɬɨɤɟ ɝɚɡɚ, ɢɡɦɟɪɹɹ ɱɚɫɬɨɬɭ 

ɤɨɥɟɛɚɧɢɣ ɤɜɚɪɰɟɜɨɝɨ ɤɪɢɫɬɚɥɥɚ. Ʉɨɝɞɚ ɤɪɢɫɬɚɥɥ ɨɛɞɭɜɚɟɬɫɹ ɚɧɚɥɢɡɢɪɭɟɦɵɦ 

ɜɥɚɠɧɵɦ ɝɚɡɨɦ, ɜɨɞɚ ɚɞɫɨɪɛɢɪɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɩɨɤɪɵɬɢɟɦ ɤɪɢɫɬɚɥɥɚ, 

ɜɵɡɵɜɚɹ ɭɦɟɧɶɲɟɧɢɟ ɱɚɫɬɨɬɵ ɟɝɨ ɤɨɥɟɛɚɧɢɣ. Ɂɚɬɟɦ ɤɪɢɫɬɚɥɥ ɩɪɨɞɭɜɚɟɬɫɹ 

ɫɪɚɜɧɢɬɟɥɶɧɵɦ ɝɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɫɭɲёɧɧɵɣ 

ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɝɚɡ. ɉɪɢ ɷɬɨɦ ɚɞɫɨɪɛɢɪɨɜɚɧɧɚɹ ɜɨɞɚ ɭɞɚɥɹɟɬɫɹ ɫ ɤɪɢɫɬɚɥɥɚ, ɢ 

ɟɝɨ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɜɧɨɜɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. Ɋɚɡɧɨɫɬɶ ɦɟɠɞɭ ɷɬɢɦɢ ɞɜɭɦɹ 

ɱɚɫɬɨɬɚɦɢ - "ɜɥɚɠɧɨɣ" ɢ "ɫɭɯɨɣ" – ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɨɞɟɪɠɚɧɢɸ ɜɨɞɵ ɜ ɝɚɡɟ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨɬɨɤɨɜ ɜɥɚɠɧɨɝɨ ɢ ɫɭɯɨɝɨ ɝɚɡɨɜ - 30 ɫ. [17]  

Ⱥɧɚɥɢɡɚɬɨɪ ȺɆȿɌȿɄ 5000 ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɦɟɟɬ ɤɨɧɤɭɪɟɧɬɨɜ, ɤɨɝɞɚ 

ɪɟɱɶ ɢɞёɬ ɨ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɩɪɢ ɫɥɨɠɧɵɯ ɢɡɦɟɪɟɧɢɹɯ ɧɚ ɩɨɬɨɤɟ. Ɉɞɧɚɤɨ, 

ɭɱɢɬɵɜɚɹ ɫɬɨɢɦɨɫɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɪɚɡɭɦɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɷɬɢ ɚɧɚɥɢɡɚɬɨɪɵ, ɜ ɨɫɧɨɜɧɨɦ, ɜ ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɦɟɫɬɚɯ – ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɛɨɥɶɲɢɯ ɩɨɞɡɟɦɧɵɯ ɯɪɚɧɢɥɢɳ, ɧɚ ɭɡɥɚɯ ɭɱёɬɚ ɝɪɚɧɢɰ ɝɨɫɭɞɚɪɫɬɜ, ɤɨɝɞɚ 

ɧɟɬɨɱɧɨɟ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨɟ ɢɡɦɟɪɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɝɚɡɚ ɜɟɞёɬ ɤ ɨɳɭɬɢɦɵɦ 

ɮɢɧɚɧɫɨɜɵɦ ɩɨɬɟɪɹɦ.  

2.1.2.6 Ʉɨɧɬɪɨɥɥɟɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ 

FloBoss 107 Flow Manager ɹɜɥɹɟɬɫɹ ɧɨɜɟɣɲɢɦ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɤɨɦɩɶɸɬɟɪɨɦ ɪɚɫɯɨɞɚ ɫɟɦɟɣɫɬɜɚ FloBoss ɢ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɬɚɤɢɟ ɫɜɨɣɫɬɜɚ ɤɚɤ: 

ɦɨɞɭɥɶɧɨɫɬɶ, ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɛɨɪ ɨɞɢɧɚɤɨɜɨ ɯɨɪɨɲ ɤɚɤ ɞɥɹ ɨɞɧɨɧɢɬɨɱɧɵɯ ɭɡɥɨɜ ɭɱёɬɚ, 

ɬɚɤ ɢ ɞɥɹ ɭɡɥɨɜ ɭɱёɬɚ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. 

Ȼɥɚɝɨɞɚɪɹ ɟɝɨ ɦɨɞɭɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦɨɠɧɨ ɥɟɝɤɨ ɪɚɫɲɢɪɢɬɶ ɟɝɨ ɫɢɫɬɟɦɭ 

ɜɜɨɞɚ/ɜɵɜɨɞɚ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɟɞɢɧɢɰ ɫɢɝɧɚɥɨɜ, ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ 

ɫɢɝɧɚɥɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ. ɉɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɩɨɫɬɭɩɢɬɶ ɢ ɫ ɟɝɨ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ ɩɨɪɬɚɦɢ. Ɍɚɤɚɹ ɝɢɛɤɨɫɬɶ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɢ ɤɨɦɩɨɧɨɜɤɟ ɢɦɟɧɧɨ ɬɨɣ 

ɫɢɫɬɟɦɵ ɭɱёɬɚ, ɤɨɬɨɪɚɹ ɢɞɟɚɥɶɧɵɦ ɨɛɪɚɡɨɦ ɨɬɜɟɱɚɟɬ ɤɨɧɤɪɟɬɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 



56 

 

ɨɛɴɟɤɬɚ. ɉɨɷɬɨɦɭ ɜɵɱɢɫɥɢɬɟɥɶ ɪɚɫɯɨɞɚ ɧɨ FloBoss 107 ɹɜɥɹɟɬɫɹ ɢɞɟɚɥɶɧɵɦ 

ɜɚɪɢɚɧɬɨɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɂɄȽ (ɪɢɫ.15). 

 

Ɋɢɫɭɧɨɤ 15 – ɧɨ ȼɵɱɢɫɥɢɬɟɥɶ ɪɚɫɯɨɞɚ ɧɨ FloBoss 107  

Ʉɨɧɬɪɨɥɥɟɪ FB107 ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɟ ɛɨɥɟɟ ɱɟɦ ɜ 

ɱɟɬɵɪёɯ ɭɱɚɫɬɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɂɡɦɟɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɪɚɫɯɨɞɨɦɟɪɚ (ɞɥɹ ɧɚɲɟɝɨ ɫɥɭɱɚɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɂɄȽ). Ʉ 

ɤɨɧɬɪɨɥɥɟɪɭ ɬɚɤɠɟ ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ ɚɧɚɥɨɝɨɜɵɟ ɞɚɬɱɢɤɢ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜ 

ɩɪɢɥɨɠɟɧɢɢ ɬɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɹɬɶ ɪɚɫɯɨɞ ɧɚ ɧɟɫɤɨɥɶɤɢɯ ɫɭɠɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜɚɯ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ 

ɦɨɞɭɥɶ MVS. Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ ɤ ɤɨɧɬɪɨɥɥɟɪɭ FloBoss 

107 ɧɟɫɤɨɥɶɤɨ ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɫɟɧɫɨɪɨɜ ɭɞɚɥёɧɧɨɝɨ ɦɨɧɬɚɠɚ, 

ɢɫɩɨɥɶɡɭɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ. Ʉɨɧɬɪɨɥɥɟɪ ɪɚɫɯɨɞɚ FB107 

ɚɪɯɢɜɢɪɭɟɬ ɞɚɧɧɵɟ ɜ ɫɬɚɧɞɚɪɬɧɵɣ ɚɪɯɢɜ ɨɞɢɧ ɪɚɡ ɜ ɦɢɧɭɬɭ, ɜ ɱɚɫ, ɜ ɫɭɬɤɢ ɢ 

ɮɢɤɫɢɪɭɟɬ ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. Ʉɨɧɬɪɨɥɥɟɪ ɪɚɫɯɨɞɚ FB107 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ ɢ ɡɚɦɟɧɹɟɬ ɬɪɚɞɢɰɢɨɧɧɵɟ 

ɞɢɚɝɪɚɦɦɵ ɧɚ ɛɭɦɚɠɧɨɦ ɧɨɫɢɬɟɥɟ; ɨɧ ɪɟɝɢɫɬɪɢɪɭɟɬ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ 

ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɢɥɢ ɢɦɩɭɥɶɫɧɵɯ ɫɱёɬɱɢɤɨɜ ɢ 

ɫɨɯɪɚɧɹɟɬ ɞɚɧɧɵɟ. Ʉɨɧɬɪɨɥɥɟɪ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɚɛɨɪ ɮɭɧɤɰɢɣ ɩɨ ɦɟɫɬɭ 

ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɭɞɚɥёɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɢɡɦɟɪɟɧɢɟ, ɚɪɯɢɜɚɰɢɸ, ɨɛɦɟɧ 

ɞɚɧɧɵɦɢ ɢ ɭɩɪɚɜɥɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɪɚɫɯɨɞɚ ɤɨɧɬɪɨɥɥɟɪ ɫɨɯɪɚɧɹɟɬ 

ɜ ɩɚɦɹɬɢ, ɩɨ ɡɚɩɪɨɫɭ ɢɥɢ ɫ ɡɚɞɚɧɧɵɦ ɢɧɬɟɪɜɚɥɨɦ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɟɪɟɞɚɱɭ 
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ɷɬɢɯ ɞɚɧɧɵɯ ɧɚ ɜɧɟɲɧɟɟ ɭɫɬɪɨɣɫɬɜɨ. Ʉɨɧɫɬɪɭɤɰɢɹ FB107 ɩɨɡɜɨɥɹɟɬ 

ɧɚɫɬɪɚɢɜɚɬɶ ɟɝɨ ɞɥɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɨɛɥɚɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɛɥɢɰɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 

(FST).  

ɇɨɜɵɣ ɜɵɱɢɫɥɢɬɟɥɶ FloBoss 107 ɩɨɡɜɨɥɹɟɬ ɭɞɨɜɥɟɬɜɨɪɢɬɶ 

ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ. Ɉɧ ɨɛɥɚɞɚɟɬ 

ɜɫɟɦɢ ɩɪɨɜɟɪɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɩɪɟɞɵɞɭɳɢɯ ɦɨɞɟɥɟɣ FloBoss, ɬɚɤɢɦɢ ɤɚɤ 

ɬɨɱɧɵɣ ɪɚɫɱёɬ ɪɚɫɯɨɞɚ ɩɨ ɫɬɚɧɞɚɪɬɭ AGA, ɫɨɯɪɚɧɟɧɢɟ ɚɪɯɢɜɧɵɯ ɞɚɧɧɵɯ, 

ɩɨɞɞɟɪɠɤɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, ɦɚɥɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ, ɩɨɞɞɟɪɠɤɚ ɤɨɧɬɭɪɨɜ ɫ ɉɂȾ-ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ, ɪɚɛɨɬɚ ɫ ɬɚɛɥɢɰɚɦɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɮɭɧɤɰɢɣ (FST) ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɤɪɚɣɧɟ 

ɜɵɫɨɤɢɯ ɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ.  ȼ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ FloBoss 107 

ɜɤɥɸɱɟɧɵ ɬɪɢ ɩɨɪɬɚ: ɨɞɢɧ ɩɨɪɬ ɢɧɬɟɪɮɟɣɫɚ ɨɩɟɪɚɬɨɪɚ, ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ 

ɩɨɪɬɵ RS-232 ɢ RS-485. Ɍɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɨɪɬ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɫɲɢɪɟɧɧɨɝɨ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɦɨɞɭɥɹ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɧɬɪɨɥɥɟɪɚ ɪɚɫɯɨɞɚ FloBoss 

107: 

32-ɪɚɡɪɹɞɧɵɣ ɩɪɨɰɟɫɫɨɪ Renesas HD64F2378 ɫ ɜɵɛɨɪɨɦ ɬɚɤɬɨɜɨɣ 

ɱɚɫɬɨɬɵ: 29,4 ɆȽɰ, 14,7 ɆȽɰ ɢ 3,7 ɆȽɰ.  

Ɋɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɩɚɦɹɬɢ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ ɢ ɤɨɧɞɟɧɫɚɬɨɪɚ ɛɨɥɶɲɨɣ 

ёɦɤɨɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ɤɪɚɬɤɨɫɪɨɱɧɵɯ ɢ ɞɨɥɝɨɫɪɨɱɧɵɯ ɞɚɧɧɵɯ 

ɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɤɨɧɬɪɨɥɥɟɪɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɟɝɨ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ɏɥɷɲ-ɩɚɦɹɬɶ ɡɚɝɪɭɡɤɢ: – 8 Ʉɛɚɣɬ ɞɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɫɢɫɬɟɦɵ.  

Ɏɥɷɲ-ɩɚɦɹɬɶ (ɜɧɭɬɪɟɧɧɹɹ): 512 Ʉɛɚɣɬ ɞɥɹ ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɵ.  

Ɏɥɷɲ-ɩɚɦɹɬɶ (ɜɧɟɲɧɹɹ): 1 Mɛɚɣɬ x 16 ɞɥɹ ɨɛɪɚɡɚ ɦɢɤɪɨɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ (ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɩɪɨɝɪɚɦɦ User C).  
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SRAM (ɜɧɟɲɧɟɟ ɫɬɚɬɢɱɟɫɤɨɟ ɈɁɍ): 1 ɆȻ x 16 ɞɥɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ 

ɚɪɯɢɜɧɵɯ ɠɭɪɧɚɥɨɜ ɞɚɧɧɵɯ.  

RAM (ɈɁɍ): 32 Kɛɚɣɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɢɤɪɨɩɪɨɝɪɚɦɦɵ, ɯɪɚɧɟɧɢɹ 

ɞɚɧɧɵɯ ɢ ɥɨɤɚɥɶɧɵɯ ɩɟɪɟɦɟɧɧɵɯ.  

Ʌɨɤɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ: Ɏɨɪɦɚɬ EIA-232 (RS-232C).  

COM1: EIA-485 (RS-485), ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɬ 300 ɞɨ 115200 

ɛɢɬ/ɫ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ. ɋɬɚɧɞɚɪɬ ɞɥɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 1220 ɦ (4000 ɮɭɬɨɜ).  

COM2: EIA-232 (RS-232), ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɬ 300 ɞɨ 115200 

ɛɢɬ/ɫ, ɨɫɧɨɜɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ. ɋɬɚɧɞɚɪɬ ɞɥɹ ɚɫɢɦɦɟɬɪɢɱɧɨɣ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 15 ɦ (50 ɮɭɬɨɜ).  

COM3: EIA-232 (RS-232) ɢ EIA-485 (RS-485). Ɍɪɟɛɭɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ. ɉɪɨɬɨɤɨɥɵ ɫɜɹɡɢ: ROC ɢɥɢ 

Modbus ɞɥɹ ɜɟɞɨɦɵɯ (slave) ɭɫɬɪɨɣɫɬɜ (ASCII ɢɥɢ RTU). Modbus ɞɥɹ ɜɟɞɭɳɟɝɨ 

(host) ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɩɨɪɬɚɯ COM1, 2 ɢɥɢ 3, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɦɨɞɭɥɹ [13]. 

 

Ɋɢɫɭɧɨɤ 16 - Ȼɚɡɨɜɵɣ ɛɥɨɤ ɤɨɧɬɪɨɥɥɟɪɚ ɪɚɫɯɨɞɚ FloBoss 107 
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2.1.3  ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɚ 

2.1.3.1 Ɋɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ 

ɂɫɩɨɥɧɢɬɟɥɶɧɵɦ ɫɢɫɬɟɦɚ ɭɫɬɪɨɣɫɬɜɨɦ ɧɚɡɵɜɚɩɨɤɚɡɚɬɟɥɟɣ ɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɫɢɫɬɟɦɟ ɪɟɝɢɫɬɪɚɰɢɹ ɭɩɪɚɜ

ɥɟɧɢɹ, ɧɟɩɨɫɤɨɧɬɭɪ ɪɟɞɫɬɜɟɧɧɨ ɪɚɛɨɬɟ ɪɟɚɥɢɡɭɸɳɟɟ ɭɩɪɚɜɥɹɸɳɟɟ ɡɚɞɚɱɚ ɜɨɡɞɟɣɫɬɜɢɟ ɫɨ ɫɬɨɪɨɧɵ 

ɩɨɬɟɪɹ ɪɟɝɭɥɹɬɨɪɚ ɧɟɩɨɫ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɪɚɛɨɬɤɟ ɩɭɬёɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 

ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɪɟɝɭɥɢɪɭɸɳɟɝɨ  ɢɫɭɧɨɤ ɨɪɝɚɧɚ. 

Ɋɟɝɭɥɢɪɭɸɳɟɟ ɩɥɨɬɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬ ɢɫɩɨɥɝɨɫɬ ɧɢɬɟɥɶɧɨɝɨ ɫɨɝɥɚɫɧɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɨ 

ɢɡɩɪɟɞɟɥɶɧɵɯ ɦɟɧɹɬɶ ɩɪɨɰɟɫɫ ɜ ɬɪɟɛɭɟɦɨɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɢ ɫɩɨɫɨɛɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɡɚɞɚɱɢ – ɫɬɚɛɢɥɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɣ ɨɛɟɫɩɟɱɢɬ ɜɟɥɢɱɢɧɵ.  

ȼ ɩɪɨɰɟɫɫɟ ɢɡɦɟɧɟɧɢɟ ɩɨɞɚɱɢ ɝɚɡɚ ɩɨɬɪɟɛɢɬɟɥɸ ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ 

ɧɚ ɜɯɨɞɟ ɭɡɥɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɭɱёɬɚ ɟɫɥɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɧɟɧɢɟ ɱɬɨɛɵ ɨɧɨ ɛɵɥɨ ɧɟ ɜɵɲɟ ɬɢɩɨɜɚɹ ɡɚɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɨɜ ɢɫɯɨɞɹ 

ɢɡ ɭɫɥɨɜɢɣ  ɤɥɚɩɚɧɚ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɧɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɧɢɠɟ ɡɚɞɚɱɚ ɡɚɞɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɪɚɛɨɬɟ ɜɯɨɞɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɯɨɞɧɨɣ ɦɟɯɚɧɢɡɦɚ ɢɡɦɟɧɟɧɢɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

ɛɭɞɟɦ ɫɩɨɫɨɛɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɦɟɧɬɵ ɤɥɚɩɚɧ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. 

ȼ ɧɨ ɤɚɱɟɫɬɜɟ ɬɚɛɥɢɰɚ ɫɩɨɫɨɛɚ ɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɧɨ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɨ ɦɟɬɨɞ 

ɜɵɲɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɪɢɫɭɧɨɤ (ɪɢɫ. 17). PT-PIC-PY ɤɨɧɬɭɪ  ɪɟɠɢɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɨ ɞɚɜɥɟɧɢɹ (P).  

PT

ЗадвижкаНаɫоɫ Даɬчик

PIC
PY

   

Ɋɢɫɭɧɨɤ 17 ɧɨ – ɩɥɚɜɧɨɝɨ ɤɨɧɬɭɪ  ɩɨɬɟɪɹ ɧɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

Ⱦɥɹ ɛɵɫɬɪɨɝɨ ɢ ɩɥɚɜɧɨɝɨ ɛɥɨɱɧɭɸ ɢɡɦɟɧɟɧɢɹ ɜɟɥɢɱɢɧɵ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɫɬɨɹɳɟɟ ɫɢɝɧɚɥɢɡɚɰɢɸ 

ɜɪɟɦɹ ɧɚɢɛɨɥɶɲɟɟ ɫɨɝɥɚɫɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ ɪɚɛɨɬɟ ɦɟɬɨɞ ɩɨɤɚɡɚɬɟɥɟɣ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ. 

ɤɥɚɩɚɧɚ Ⱦɪɨɫɫɟɥɢɪɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɦɨɠɟɬ ɩɪɨɩɭɫɤɧɚɹ ɫɥɭɠɢɬɶ ɫɬɚɧɞɚɪɬɭ ɡɚɞɜɢɠɤɚ (ɤɪɚɧ ɪɢɫɭɧɨɤ, ɜɟɧɬɢɥɶ) ɢɥɢ 

ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɤɚɡɚɬɟɥɟɣ ɲɚɣɛɚ ɝɨɫɬ. ɉɪɢɦɟɧɹɸɬɫɹ ɬɚɤɠɟ ɧɟɩɨɫ ɞɪɨɫɫɟɥɶɧɵɟ ɜɬɭɥɤɢ.  
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Ⱦɥɹ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɨɛɨɡɧɚɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɢɡɦɟɧɟɧɢɟ ɡɚɞɜɢɠɤɭ ɬɨɥɶɤɨ ɫɨɝɥɚɫɧɨ ɧɚ ɧɚɩɨɪɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɤɚɱɟɫɬɜɚ ɧɚɫɨɫɚ ɤɥɚɩɚɧɚ, ɧɨ ɧɟ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ. Ⱦɪɨɫɫɟɥɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɢɡɚɰɢɸ ɜɫɚɫɵɜɚɸɳɟɣ 

ɡɚɞɜɢɠɤɨɣ ɭɜɟɥɢɱɢɬ ɧɟɩɨɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɦɟɪɟɧɢɟ ɥɢɧɢɢ ɜɫɚɫɵɜɚɧɢɹ ɦɟɬɨɞ ɢ ɦɨɠɟɬ ɜɵɜɟɫɬɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɧɚɫɨɫ symbols 

ɧɚ ɪɟɠɢɦ ɤɚɜɢɬɚɰɢɢ. 

ɬɪɟɛɭɟɦɨɦ Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɞɚɱɢ ɡɚɞɜɢɠɤɨɣ ɬɢɩɨɜɚɹ ɭɞɨɛɧɨ ɪɚɡɪɚɛɨɬɤɟ ɬɟɦ, ɱɬɨ ɫ ɟɟ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɨɛɨɡɧɚɱɟɧɢɹ 

ɛɵɫɬɪɨ ɢɡɦɟɧɢɬɶ ɩɪɟɞɟɥɶɧɵɯ ɪɟɠɢɦ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɫɬɨɹɬɟɥɶɫɬɜ, ɬ. ɟ. 

ɟɫɥɢ ɯɪɚɧɟɧɢɟ ɧɚɫɨɫ ɩɪɟɞɟɥɶɧɵɯ ɪɚɛɨɬɚɟɬ ɜ ɩɟɪɟɦɟɧɧɨɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɟɠɢɦɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɟɫɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɬɪɟɛɭɟɬɫɹ 

ɤɚɤɚɹ–ɬɨ ɪɢɫɭɧɨɤ ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨɞɚɱɚ, ɬɨ ɩɨɫɥɟ symbols ɨɫɬɚɧɨɜɤɢ ɩɥɨɬɧɨɫɬɶ ɧɚɫɨɫ ɧɟɨɛɯɨɞɢɦɨ ɛɥɨɱɧɭɸ ɫɧɨɜɚ 

ɪɟɝɭɥɢɪɨɜɚɬɶ, ɫɢɫɬɟɦɚ ɜɵɜɨɞɹ ɬɟɯɧɢɱɟɫɤɚɹ ɟɝɨ ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɪɚɛɨɬɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɪɟɛɭɟɦɨɦ ɫɥɟɞɭɟɬ ɩɥɨɬɧɨɫɬɶ 

ɩɪɢɦɟɧɹɬɶ ɞɪɨɫɫɟɥɶɧɭɸ ɧɟɩɨɫ ɲɚɣɛɭ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɦɨɦ ɨɛɟɫɩɟɱɢɬ ɷɥɟɦɟɧɬɵ ɩɨɫɬɨɹɧɧɵɣ ɩɟɪɟɩɚɞ 

identification ɞɚɜɥɟɧɢɹ (ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɬɪɟɛɭɟɦɨɦ ɪɚɫɯɨɞɟ ɫɢɝɧɚɥɢɡɚɰɢɸ). 

ɉɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɥɨɬɧɨɫɬɶ ɤɥɚɩɚɧɚ Kv (ɦ3/ɱɚɫ)  ɢɫɩɨɥ ɪɚɫɫɱɢɬɵɜɚɸɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ: 

0

0

max 







p

p
QKv

,                                            (8) 

ɝɞɟ  0p  – ɩɨɬɟɪɹ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ (ɟɟ ɩɪɢɧɢɦɚɸɬ ɬɪɟɛɭɟɦɨɦ ɪɚɜɧɨɣ ɫɥɭɠɢɬɶ 1 ɤɝɫ/ɫɦ2); 

p  – ɢɡɦɟɧɟɧɢɟ ɜɫɚɫɵɜɚɸɳɟɣ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɞɨ ɢ ɩɨɬɟɪɹ ɩɨɫɥɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɤɥɚɩɚɧɚ; 

  – ɩɥɨɬɧɨɫɬɶ ɪɚɜɧɨɣ ɫɪɟɞɵ (ɤɝ/ɦ3); 

0 =1000 identification ɤɝ/ɦ ɢɡɦɟɧɟɧɢɟ

3 – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ ɜɫɚɫɵɜɚɸɳɟɣ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 

ɤɚɱɟɫɬɜɚ ɡɧɚɱɟɧɢɹ ɪɚɡɦɟɪ Ʉv).  

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɟ ɪɚɫɱёɬɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ ɫɨɝɥɚɫɧɨ 

ɫɥɟɞɭɸɳɢɟ: 

0p  – ɩɨɬɟɪɹ ɤɨɧɬɭɪ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ ɤɥɚɩɚɧɚ ɩɪɢɧɹɬɚ ɩɪɟɞɟɥɶɧɵɯ ɪɚɜɧɨɣ 1 ɤɝɫ/ɫɦ2; 

p  – ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 0,5 ɢɫɭɧɨɤ ɤɝɫ/ɫɦ ɧɟɩɨɫ

2; 

Qmax–  ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɪɚɫɯɨɞɚ 20000 ɦ3/ɱ. 

ɪɟɠɢɦ Ɋɚɫɱёɬɧɚɹ ɩɪɚɜɢɥɚ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɚɜɥɟɧɢɟ ɤɥɚɩɚɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɢɡɦɟɪɟɧɢɟ ɦɟɧɟɟ ɤɚɱɟɫɬɜɚ 200 

ɦ3/ɱ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ ɩɪɢɪɨɞɧɨɝɨ ɡɚɜɢɫɢɦɨɫɬɢ ɞɢɚɦɟɬɪɚ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɪɟɛɭɟɦɨɦ ɨɬ 

ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɪɚɡɦɟɪ ɡɚɞɚɱɚ ɤɥɚɩɚɧɚ ɩɥɚɜɧɨɝɨ ɤ 

ɬɪɭɛɨɩɪɨɜɨɞɭ – ɭD = 500 ɦɦ. 

ȼ ɧɨ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ  ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɧɨ ɤɥɚɩɚɧɚ ɛɭɞɟɬ ɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɥɚɩɚɧ 

ɧɨ ɪɟɝɭɥɢɪɭɸɳɢɣ ɮɨɪɦɢɪɨɜɚɧɢɟ G3FM-T ɡɚɞɚɧɢɟɦ Ⱦɭ 500  (ɪɢɫ. 18). 

 

Ɋɢɫɭɧɨɤ 18 – ɧɨ ɤɥɚɩɚɧ ɨɛɴɟɤɬ ɪɟɝɭɥɢɪɭɸɳɢɣ ɧɨ ɫɟɞɟɥɶɧɵɣ ɩɪɨɯɨɞɧɨɣ  

Ɍɟɯɧɢɱɟɫɤɢɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬ ɞɚɧɧɨɝɨ ɤɥɚɩɚɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6: 

ɫɬɚɧɞɚɪɬɭ Ɍɚɛɥɢɰɚ ɧɢɠɟ 6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɧɟɫɟɧɢɟ G3FM-T Ⱦɭ 500 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɥɨɱɧɭɸ Ɂɧɚɱɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ 

ɍɫɥɨɜɧɵɣ ɩɪɨɯɨɞ ɦɚɤɫɢɦɚɥɶɧɨɟ Ⱦɭ, ɦɦ 500 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Kv, ɩɪɨɰɟɫɫɚ ɦ3/ɱ ɪɚɡɦɟɪ 20000 

Ɍɢɩ ɤɨɧɫɬɪɭɤɰɢɢ ɤɥɚɩɚɧɚ ɉɨɜɨɪɨɬɧɵɣ ɫɟɝɦɟɧɬ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɤɥɚɩɚɧɚ ɞɢɚɩɚɡɨɧ ɩɨɫɥɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɛɨɥɟɟ ɫɢɫɬɟɦɚ 100 : 1 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɭɥɦɚɤɫɢɦɚɥɶɧɨɟ ɢɪɨɜɚɧɢɹ ɜɵɲɟ ɥɢɧɟɣɧɚɹ  
 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɢɫɭɧɨɤ ɪɟɝɭɥɢɪɭɟɦɨɣ ɫɪɟɞɵ Ɍ, °ɋ – 40…150 

ɨɛɟɫɩɟɱɢɬ ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɤɥɚɩɚɧɚ ɮɥɚɧɰɟɜɨɟ 

ɍɩɥɨɬɧɟɧɢɟ ɪɚɡɪɚɛɨɬɤɟ ɫɚɥɶɧɢɤɚ NBR 

 

ɉɪɢ ɦɨɧɬɚɠɟ ɤɥɚɩɚɧɚ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨɛɵ ɧɚɩɪɚɜɥɟɧɢɟ 

ɞɜɢɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɣ ɫɪɟɞɵ ɫɨɜɩɚɞɚɥɨ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɫɬɪɟɥɤɢ ɧɚ ɟɝɨ 

ɤɨɪɩɭɫɟ.  
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2.5.1.1 ɗɥɟɤɬɪɨɩɪɢɜɨɞ 

ɗɥɟɤɬɪɨɩɪɢɜɨɞ VB-300 ɩɪɢɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɪɟɜɟɪɫɢɜɧɵɦ 

ɫɢɧɯɪɨɧɧɵɦ ɦɨɬɨɪɨɦ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɗɥɟɤɬɪɨɩɪɢɜɨɞɵ ɢɦɟɸɬ ɜɫɬɪɨɟɧɧɵɟ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɩɪɟɞɨɯɪɚɧɹɸɳɢɟ ɞɜɢɝɚɬɟɥɶ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ. ɉɟɪɟɞɚɱɚ ɦɨɦɟɧɬɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɪɟɞɫɬɜɨɦ ɱɟɪɜɹɱɧɨɝɨ 

ɪɟɞɭɤɬɨɪɚ. ɒɟɫɬɟɪɧɢ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɦɟɬɚɥɥɚ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ɇɟɯɚɧɢɡɦ ɩɪɢɜɨɞɨɜ ɫɦɚɡɚɧ ɢ ɧɟ ɬɪɟɛɭɟɬ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɉɪɢɜɨɞɵ ɩɨɡɜɨɥɹɸɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɪɭɱɧɭɸ ɪɟɝɭɥɢɪɨɜɤɭ. Ʉɨɪɩɭɫ ɩɪɢɜɨɞɚ ɜɵɩɨɥɧɟɧ ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ. 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɨɦ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞ  VB-300 (ɪɢɫ. 19) 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ:  

 - ɤɨɦɩɚɤɬɧɨɟ ɢɫɩɨɥɧɟɧɢɟ; 

 - ɜɫɬɪɨɟɧɧɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɤɨɧɰɟɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ; 

 - ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

 - ɜɨɡɦɨɠɧɨɫɬɶ ɪɭɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ;  

 - ɩɨɧɢɠɟɧɧɵɟ ɲɭɦɨɜɵɟ ɢ ɜɢɛɪɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 

 - ɧɟ ɬɪɟɛɭɟɬ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 19 –ɗɥɟɤɬɪɨɩɪɢɜɨɞ VB-300 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7: 
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Ɍɚɛɥɢɰɚ 7 – ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ VB-300 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɫɢɝɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ 4–20 ɦȺ 

Ɇɚɤɫ ɤɪɭɬɹɳɢɣ  1962 ɇ 

ȼɪɟɦɹ ɩɨɜɨɪɨɬɚ  ɧɚ 90ɝɪɚɞ 90 ɫ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ  3 ɮɚɡɵ 0,8 Ⱥ 

2.5.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ 

ɋɯɟɦɚ ɜɧɟɲɧɟɣ ɩɪɨɜɨɞɤɢ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ƚ. ɉɟɪɜɢɱɧɵɟ ɢ ɜɧɟ 

ɳɢɬɨɜɵɟ ɩɪɢɛɨɪɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ Rosemount 3051S, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɂɅ-1 ɢ ɂɅ-2, ɪɚɫɯɨɞɨɦɟɪɵ FlowSIC600 Quatro, 

ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɂɅ-1 ɢ ɂɅ-2, ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 644, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɂɅ-1 ɢ ɂɅ-2, ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɪɨɫɵ AMETEK 241CE 

II, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɂɅ-1 ɢ ɂɅ-2. ɇɚ ɜɵɯɨɞɟ ɪɚɫɯɨɞɨɦɟɪɚ ɢɦɟɟɬɫɹ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ 4…20 ɦȺ.. ɇɚ ɜɵɯɨɞɟ ɞɚɬɱɢɤɚ 

ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ 4..20 ɦȺ. Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɢɝɧɚɥɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɜɵɯɨɞɟ ɢɦɟɟɦ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ 

4..20 ɦȺ. Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɪɨɫɵ ɢɦɟɟɬ ɧɚ ɜɵɯɨɞɟ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ 4…20 

ɦȺ. 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ, ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 

ɪɚɫɯɨɞɨɦɟɪɨɜ ɧɚ ɳɢɬ ɄɂɉɢȺ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨ ɬɪɢ ɩɪɨɜɨɞɚ. ȼ ɤɚɱɟɫɬɜɟ ɤɚɛɟɥɹ 

ɜɵɛɪɚɧ ɄȼȼȽɗɧɝ(ɪɢɫ.20). 

Ʉ - Ʉɚɛɟɥɶ ɤɨɧɬɪɨɥɶɧɵɣ 

ȼ - ɂɡɨɥɹɰɢɹ ɠɢɥ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɥɚɫɬɢɤɚɬɚ  

ȼ - Ɉɛɨɥɨɱɤɚ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɥɚɫɬɢɤɚɬɚ  

Ƚ - Ɉɬɫɭɬɫɬɜɢɟ ɡɚɳɢɬɧɵɯ ɩɨɤɪɨɜɨɜ 

ɗ - ɗɤɪɚɧɢɪɨɜɚɧɧɵɣ 

ɧɝ - Ɉɛɨɥɨɱɤɚ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɥɚɫɬɢɤɚɬɚ ɩɨɧɢɠɟɧɧɨɣ 

ɝɨɪɸɱɟɫɬɢ 

4 - ɤɨɥɢɱɟɫɬɜɨ ɦɟɞɧɵɯ ɠɢɥ. 

1 - ɫɟɱɟɧɢɟ ɠɢɥ ɜ ɤɜɚɞɪɚɬɧɵɯ ɦɢɥɥɢɦɟɬɪɚɯ.  
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Ɋɢɫɭɧɨɤ 20 – Ʉɚɛɟɥɶ ɄȼȼȽɗɧɝ 4ɯ1  

2.5.3 ȼɵɛɨɪ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ Ⱥɋ ɋɂɄȽ 

ȼ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ ɧɚ ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɚɥɝɨɪɢɬɦɵ: 

 ɚɥɝɨɪɢɬɦɵ ɩɭɫɤɚ (ɡɚɩɭɫɤɚ)/ ɨɫɬɚɧɨɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɟɥɟɣɧɵɟ ɩɭɫɤɨɜɵɟ ɫɯɟɦɵ) (ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɉɅɄ ɢ SCADA–

ɮɨɪɦɟ), 

 ɪɟɥɟɣɧɵɟ ɢɥɢ ɉɂȾ–ɚɥɝɨɪɢɬɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɭɩɪɚɜɥɟɧɢɟ 

ɩɨɥɨɠɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ, ɢ ɬ. ɩ.) (ɪɟɚɥɢɡɭɸɬɫɹ 

ɧɚ ɉɅɄ), 

 ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɫɛɨɪɨɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɢɝɧɚɥɨɜ 

(ɚɥɝɨɪɢɬɦɵ ɜ ɜɢɞɟ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɥɨɝɢɱɟɫɤɢ ɡɚɜɟɪɲёɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɛɥɨɤɨɜ, ɩɨɦɟɳɚɟɦɵɯ ɜ ɉɉɁɍ ɤɨɧɬɪɨɥɥɟɪɨɜ) (ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɉɅɄ), 

 ɚɥɝɨɪɢɬɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɳɢɬɵ (ɉȺɁ) (ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɉɅɄ), 

 ɚɥɝɨɪɢɬɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ Ⱥɋ (ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ 

ɉɅɄ ɢ SCADA–ɮɨɪɦɟ) ɢ ɞɪ. 

ȼ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɵ ɫɥɟɞɭɸɳɢɟ ɚɥɝɨɪɢɬɦɵ Ⱥɋ: 

 ɚɥɝɨɪɢɬɦ ɫɛɨɪɚ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ, 

 ɚɥɝɨɪɢɬɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɩɚɪɚɦɟɬɪɨɦ 
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Ⱦɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɫɛɨɪɚ ɞɚɧɧɵɯ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɪɚɜɢɥɚ ȽɈɋɌ 19.002. 

2.5.3.1 Ⱥɥɝɨɪɢɬɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɚɪɚɦɟɬɪɨɦ 

ȼ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ 

ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɱɬɨɛɵ ɨɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ, ɢɫɯɨɞɹ ɢɡ 

ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢ ɧɟ ɩɚɞɚɥɨ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɜɵɛɢɪɚɟɦ ɞɚɜɥɟɧɢɟ ɝɚɡɚ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɝɨɪɢɬɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɛɭɞɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦ ɉɂȾ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɟ ɜɪɟɦɹ ɜɵɯɨɞɚ ɧɚ ɪɟɠɢɦ ɢ 

ɧɟɜɵɫɨɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɧɟɲɧɢɦ ɜɨɡɦɭɳɟɧɢɹɦ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɟɦ 

ɩɪɢɜɟɞɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ɂ. Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ: ɡɚɞɚɧɢɟ, ɉɅɄ ɫ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɨɦ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɪɝɚɧ, ɨɛɴɟɤɬ 

ɭɩɪɚɜɥɟɧɢɹ.ܲ́  

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɧɨ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɧɨ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɧɨ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɧɨ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 21. 

ʿЛК ʿ̛̬̏од ʯ̌д̛̙̏к̌ т̬у̍оп̬о̏од

Д̌т̸̛к 
д̌̏ле̛̦я 

ˀ̚
ʺʿ̌ʺʿ̌ ̥А

I̚
̬̐̌д/̭

v ˀ
ʺʿ̌

ˀ̬
ʺʿ̌

ˀ̬
ʺʿ̌

̥А

I̚

̥А

I̬

Ɋɢɫɭɧɨɤ 21 – ɧɨ Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɧɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɫɥɟ ɡɚɞɜɢɠɤɢ. 

ɋ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ ɡɚɞɚёɬɫɹ ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ. Ⱦɚɥɟɟ ɷɬɨ ɞɚɜɥɟɧɢɟ ɩɪɢɜɨɞɢɬɫɹ ɤ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɦɭ ɬɨɤɨɜɨɦɭ 
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ɫɢɝɧɚɥɭ 4-20 ɦȺ ɢ ɩɨɞɚёɬɫɹ ɧɚ ɉɅɄ. ȼ ɉɅɄ ɬɚɤɠɟ ɩɨɞɚёɬɫɹ ɡɧɚɱɟɧɢɟ ɫ ɞɚɬɱɢɤɚ 

ɞɚɜɥɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɜɧɢɜɚɧɢɟ ɡɧɚɱɟɧɢɣ, ɢ ɮɨɪɦɢɪɭɟɬɫɹ ɜɵɯɨɞɧɨɣ 

ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ. ɗɬɨɬ ɫɢɝɧɚɥ ɩɨɞɚёɬɫɹ ɧɚ ɩɪɢɜɨɞ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɡɚɞɜɢɠɤɢ. 

Ɂɚɞɜɢɠɤɚ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɪɟɨɛɪɚɡɭɟɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜ 

ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɲɬɨɤɚ ɡɚɞɜɢɠɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ 

ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. 

Ʌɢɧɟɚɪɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɧɚɛɨɪɨɦ ɭɪɚɜɧɟɧɢɣ. 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɩɪɢɜɨɞɚ 𝑊 ˓ˋ˅ሺ𝑝ሻ = 𝑇˅ˋ˓˒ܭ ˓ˋ˅𝑝 + ͳ. 
ɉɪɢɜɨɞ ɪɟɚɥɢɡɭɟɬ  ɪɚɞɢɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɬ 0 ɞɨ 90 ɝɪɚɞ ɫɨ ɫɤɨɪɨɫɬɶɸ 

1 ɝɪɚɞ/ɫ ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢ ɞɢɫɤɪɟɬɧɨɦ ɢɡɦɟɧɟɧɢɟ ɫɢɝɧɚɥɚ ɜɵɯɨɞɚ ɉɅɄ ɜ 

ɞɢɚɩɚɡɨɧɟ 4-20ɦȺ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɟɫɶ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɨɥɠɟɧ 

ɭɤɥɚɞɵɜɚɬɶɫɹ ɜ 16ɦȺ, ɬ.ɤ ɞɜɢɝɚɬɟɥɶ ɜɪɚɳɚɟɬɫɹ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɜɨɡɶɦёɦ 

ɧɚ ɤɚɠɞɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɬɨɤ ɜ 8ɦȺ. ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɜ ɨɛɨɢɯ 

ɧɚɩɪɚɜɥɟɧɢɹɯ 0-90 ɝɪɚɞ/ɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɩɪɢɜɨɞɚ   ܭ˒˓ˋ˅ = ଵ଼ = Ͳ,ͳʹͷ ˆ˓˃ˇ/ሺ˔ ∗ ˏʏሻ  ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɩɪɢɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɫɨɫɬɚɜɥɹɟɬ   𝑇 ˓ˋ˅ = ͷ ˔ 𝑊 ˓ˋ˅ሺ𝑝ሻ = ,ଵଶହହ𝑝+ଵ. 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɤɥɚɩɚɧɚ ɢɦɟɟɬ ɜɢɞ: 𝑊 ˎሺ𝑝ሻ = 𝑝ˎˍܭ  

 

ɂɡ-ɡɚ ɦɚɥɨɝɨ ɡɧɚɱɟɧɢɹ ɢɧɟɪɰɢɚɥɶɧɨɫɬɢ ɤɥɚɩɚɧɚ ɟɣ ɩɪɟɧɟɛɪɟɝɚɟɦ. Ɉɛɳɟɟ 

ɩɟɪɟɦɟɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ 0 ɞɨ 90 ɝɪɚɞɭɫɨɜ. ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɦɟɧɹɟɬɫɹ 

ɜ ɩɪɟɞɟɥɚɯ 0-9 ɦɉɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɤɥɚɩɚɧɚ ɪɚɜɟɧ ܭˍˎ˃˒ = ଽଽ = Ͳ,ͳ ሺ ˄˃˓ˆ˓˃ˇሻ ɗɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɛɭɞɟɬ ɢɦɟɬɶ ɥɢɧɟɣɧɭɸ ɫɬɚɬɢɱɟɫɤɭɸ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɤɥɚɩɚɧɚ: 
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𝑊 ˓ˋ˅ሺ𝑝ሻ = ,ଵ𝑝 . 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɦɟɟɬ ɜɢɞ: 𝑊˕˓˖˄ሺ𝑝ሻ = 𝑇˄˖˓˕ܭ ˓˖˄𝑝 + ͳ ݁−𝜏0𝑝; 
𝑇 = ଶ𝐿𝑐2ொ , 𝜏 = 𝐿ொ , ܿ = ொ √ 𝛾ଶΔ𝑝 , 

ɝɞɟ Q(s) –  ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ;  

 𝛾  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɠɢɞɤɨɫɬɢ;  

L – ɞɥɢɧɚ ɭɱɚɫɬɤɚ  ɬɪɭɛɨɩɪɨɜɨɞɚ  ɦɟɠɞɭ  ɬɨɱɤɨɣ  ɢɡɦɟɪɟɧɢɹ  ɢ  ɬɨɱɤɨɣ  

ɪɟɝɭɥɢɪɨɜɚɧɢɹ;  

d – ɞɢɚɦɟɬɪ ɬɪɭɛɵ; 

 f – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɬɪɭɛɵ; 

 Δ𝑝  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ; 

 𝜏 – ɡɚɞɟɪɠɤɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɛɴёɦɚ ɝɚɡɚ Ɍ- ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ  

ɍɞɟɥɶɧɵɣ ɜɟɫ ɝɚɡɚ   𝛾 =  0,85 ɤɝ/ɦ³  

Ⱦɥɢɧɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ L=10ɦ 

Ⱦɢɚɦɟɬɪ ɬɪɭɛɵ d= 500ɦɦ 

Ɋɚɫɯɨɞ Q=5,55 ɦ3/ɫ 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ  Δ𝑝 = 500000 ɤɝɫ/ ɦ3 ݂ = 𝜋݀ଶ ͺ = ͵.ͳͶ ∗ ͷͲͲ ∗ ͷͲͲͺ = Ͳ.Ͳͻͺͳʹͷ ˏଶ 

𝑇 = 𝛾Δ𝑝݂݃ܳܮ = ͳͲ ∙ ͷͷ, ∙ Ͳ.ͺͷͷͲͲͲͲͲ ∙ Ͳ.Ͳͻͺͳ ∙ ͻ.ͺ = ͻ,ͺ ܿ 

𝜏 = ݂ܳܮ = ͳͲ ∙ Ͳ.Ͳͻͺͳͷ,ͷͷ = ͳ. ܿ 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɨɜ ɩɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ: 𝑊˕˓˖˄ሺ𝑝ሻ = ͳͲ,ͻͺ𝑝 + ͳ ݁−ଵ,𝑝 

ȼ ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɧɚ 

ɜɵɯɨɞɟ ɪɚɜɧɨɟ 9 Ɇɉɚ, ɩɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɡɚɞɚɧɢɹ 
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ɜɵɫɬɭɩɚɟɬ ɫɬɭɩɟɧɱɚɬɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɜ ɦɨɦɟɧɬ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ 

ɦɟɧɹɟɬ ɫɜɨɟ ɡɧɚɱɟɧɢɟ ɫ 0 ɞɨ 9. 

Ɇɨɞɟɥɶ ɧɨ ɫ ɜɵɞɟɥɟɧɧɵɦɢ ɧɨ ɛɥɨɤɚɦɢ ɩɨɤɚɡɚɧɚ ɧɨ ɧɚ ɪɢɫ. 22. 

 

 Ɋɢɫɭɧɨɤ 22 – ɧɨ Ɇɨɞɟɥɶ ɜ ɧɨ Simulink 

Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɋȺɊ ɦɵ ɦɨɠɟɦ ɧɚɛɥɸɞɚɬɶ ɧɚ ɪɢɫ.23. 

P, ʺʿ̌

t, c

 

Ɋɢɫɭɧɨɤ 23 – Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 

ɂɡ ɞɚɧɧɨɝɨ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ 10 %. ȼɪɟɦɹ 

ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 12,5 ɫ. ɫɬɚɬɢɱɟɫɤɚɹ Ɉɲɢɛɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɜɧɚ ɧɭɥɸ. 

2.6.5 ɗɤɪɚɧɧɵɟ ɮɨɪɦɵ Ⱥɋ ɋɂɄȽ 

ɍɩɪɚɜɥɟɧɢɟ ɜ Ⱥɋ ɋɂɄȽ ɪɟɚɥɢɡɨɜɚɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ SCADA ɫɢɫɬɟɦɚ 

Simatic WinCC (ɬɭɬ WinCC — Windows Control Center, ɩɨɫɤɨɥɶɤɭ ɪɚɛɨɬɚɸɬ 

ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɟɪɫɢɣ Ɉɋ  Windows) – ɷɬɨ ɦɨɳɧɵɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ HMI. Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɪɟɲɟɧɢɟ ɜɯɨɞɢɬ ɜ ɫɟɦɟɣɫɬɜɨ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ Simatic ɤɨɦɩɚɧɢɢ Siemens 

AG. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɜɵɩɭɫɤɚɟɬɫɹ ɫ 1995 ɝɨɞɚ, ɩɪɨɲɥɚ ɩɭɬɶ 

http://autoworks.com.ua/proizvoditeli/promyshlennaya-avtomatizaciya/siemens-ag/
http://autoworks.com.ua/proizvoditeli/promyshlennaya-avtomatizaciya/siemens-ag/
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ɨɬ ɨɞɧɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɫɢɫɬɟɦɵ ɞɨ ɤɨɦɩɥɟɤɫɚ ɩɪɢɥɨɠɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɟ SCADA/HMI, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Microsoft 

SQL Server, 3D, ɢ ɦɧɨɝɢɦ ɞɪɭɝɢɦ. 

Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ SCADA Simatic WinCC. 

SCADA ɫɢɫɬɟɦɚ WinCC ɩɨɡɜɨɥɹɟɬ ɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɢ ɧɚɫɬɪɚɢɜɚɬɶ ɫɜɹɡɶ 

ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɤɨɧɬɪɨɥɥɟɪɨɜ ɨɬ ɦɧɨɠɟɫɬɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ (ɧɟ ɬɨɥɶɤɨ 

Simatic ɨɬ Siemens AG). ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɯɪɚɧɟɧɢɹ, ɚɪɯɢɜɢɪɨɜɚɧɢɹ 

ɫɨɨɛɳɟɧɢɣ ɢ ɩɟɪɟɦɟɧɧɵɯ, ɩɨɫɬɪɨɟɧɢɟ ɨɬɱёɬɨɜ. Windows Control Center 

ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɤɪɢɩɬɵ ɧɚ ɹɡɵɤɚɯ ANSI C, VBS, VBA, ɢ ɞɪɭɝɢɯ. Ⱦɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɬɟɝɪɚɰɢɢ ɫ ɫɟɬɹɦɢ ɩɪɟɞɩɪɢɹɬɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɟ ɢ 

ɜɫɟɦ ɢɡɜɟɫɬɧɵɟ ɢɧɬɟɪɮɟɣɫɵ OLE, ODBC, SQL, ɨɬɤɪɵɬɵɣ OPC-ɢɧɬɟɪɮɟɣɫ. 

Ƚɪɚɮɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɩɨɡɜɨɥɹɸɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ActiveX. 

Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɦɟɠɞɭ SCADA WinCC  ɢ ɩɪɨɱɢɦɢ Windows 

ɩɪɢɥɨɠɟɧɢɹɦɢ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɡɦɨɜ DDE, OLE, ODBC/SQL. 

ɋɟɝɨɞɧɹ  Windows Control Center ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɫɩɪɟɞɟɥёɧɧɭɸ ɫɬɪɭɤɬɭɪɭ 

ɩɪɨɟɤɬɚ ɫ ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɪɟɲɟɧɢɹɦɢ. ȼɥɨɠɟɧɧɵɣ WinCC Web 

Navigator ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ Ⱥɋɍ Ɍɉ ɱɟɪɟɡ internet ɢ 

intranet. ɉɪɨɟɤɬɵ ɞɥɹ ɜɟɪɯɧɢɯ ɢ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ Ⱥɋɍ Ɍɉ ɬɟɩɟɪɶ ɨɛɴɟɞɢɧɟɧɵ. 

Ɉɛɦɟɧ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨ ɩɪɨɬɨɤɨɥɚɦ Modbus, Profibus 

ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɲɢɪɨɤɢɣ ɧɚɛɨɪ ɞɪɚɣɜɟɪɨɜ, ɜɨɡɦɨɠɧɨ ɭɱɚɫɬɢɟ SCADA WinCC   

ɜ ɨɛɦɟɧɟ ɞɚɧɧɵɯ ɤɚɤ ɜ ɜɢɞɟ OPC-ɤɥɢɟɧɬɚ, ɬɚɤ ɢ ɜ ɜɢɞɟ OPC-ɫɟɪɜɟɪɚ. 

2.6.6.1 Ɋɚɡɪɚɛɨɬɤɚ ɷɤɪɚɧɧɵɯ ɮɨɪɦ Ⱥɋ ɋɂɄȽ 

ɗɤɪɚɧɧɵɟ ɮɨɪɦɵ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɦɚɫɤɚɦɢ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɩɨɥɹ ɡɚɩɢɫɢ. Ɇɚɫɤɚ ɫɤɪɵɜɚɟɬ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɟ ɧɭɠɧɵɟ ɟɦɭ ɜ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɨɥɹ. ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɬɶ ɷɤɪɚɧɧɵɟ ɮɨɪɦɵ, ɜ ɤɨɬɨɪɵɯ 

ɩɨɥɹ ɪɚɡɦɟɳɟɧɵ ɩɨ ɜɫɟɦɭ ɩɨɥɸ ɷɤɪɚɧɚ ɜ ɭɞɨɛɧɨɦ ɟɦɭ ɩɨɪɹɞɤɟ. ɉɨ ɟɝɨ 

ɬɪɟɛɨɜɚɧɢɸ ɜ ɮɨɪɦɟ ɦɨɝɭɬ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ (ɧɚɞɩɢɫɢ, 

ɤɨɦɚɧɞɧɵɟ ɤɧɨɩɤɢ, ɫɟɥɟɤɬɨɪɧɵɟ ɤɧɨɩɤɢ, ɤɨɧɬɪɨɥɶɧɵɟ ɢɧɞɢɤɚɬɨɪɵ, ɫɩɢɫɤɢ, 

ɢɥɥɸɫɬɪɚɰɢɢ ɢ ɬ.ɞ.). Ɏɨɪɦɵ ɦɨɠɧɨ ɪɚɫɤɪɚɫɢɬɶ ɥɸɛɵɦɢ ɞɨɫɬɭɩɧɵɦɢ 

http://autoworks.com.ua/verxnie-urovni-asu-tp/scada-sistemy/
http://autoworks.com.ua/setevye-resheniya/protokol-modbus/
http://autoworks.com.ua/setevye-resheniya/protocol-profibus/
http://autoworks.com.ua/setevye-resheniya/opc-server-obshhie-svedeniya/
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ɤɪɚɫɤɚɦɢ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɮɨɪɦɥɟɧɢɹ ɪɚɫɬɪɵ ɢ ɝɪɚɮɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ 

(ɥɢɧɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ). 

ɗɤɪɚɧɧɵɟ ɮɨɪɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɨɛɥɟɝɱɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɜɨɞ ɞɚɧɧɵɯ 

ɜ ɛɚɡɭ ɢ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɬɟɤɫɬɵ 

ɩɨɦɨɳɢ, ɨɬɜɟɱɚɸɳɢɟ ɧɚ ɜɨɩɪɨɫ, ɤɚɤ ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɜ ɩɨɥɟ X, ɚ ɬɚɤɠɟ ɨɛɪɚɡɰɵ 

ɡɚɩɨɥɧɟɧɢɹ ɩɨɥɟɣ. Ɏɨɪɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɡɪɢɦɵɦɢ ɢ ɧɚɝɥɹɞɧɵɦɢ. 

ɂɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ ɫɨɞɟɪɠɢɬ ɪɚɛɨɱɟɟ ɨɤɧɨ (ɪɢɫ. 24) ɫɨɫɬɨɹɳɟɟ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɨɛɥɚɫɬɟɣ: 

 ɝɥɚɜɧɨɟ ɦɟɧɸ; 

 ɨɛɥɚɫɬɶ ɜɢɞɟɨɤɚɞɪɚ; 

 ɨɤɧɨ ɨɩɟɪɚɬɢɜɧɵɯ ɫɨɨɛɳɟɧɢɣ. 

 

Ɋɢɫɭɧɨɤ 24 – Ɋɚɛɨɱɟɟ ɨɤɧɨ 

2.6.6.2 Ɉɛɥɚɫɬɶ ɜɢɞɟɨɤɚɞɪɚ 

ȼɢɞɟɨɤɚɞɪɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɬɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ȼ ɫɨɫɬɚɜ ɜɢɞɟɨɤɚɞɪɨɜ 

ɜɯɨɞɹɬ: 

 ɦɧɟɦɨɫɯɟɦɵ, ɨɬɨɛɪɚɠɚɸɳɢɟ ɨɫɧɨɜɧɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 

ɢɧɮɨɪɦɚɰɢɸ; 

 ɜɫɩɥɵɜɚɸɳɢɟ ɨɤɧɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɪɟɠɢɦɨɜ ɨɛɴɟɤɬɨɜ ɢ 

ɩɚɪɚɦɟɬɪɨɜ; 
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 ɬɚɛɥɢɱɧɵɟ ɮɨɪɦɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɪɚɡɥɢɱɧɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɟ ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ ɦɧɟɦɨɫɯɟɦ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɤɚɪɬ ɪɭɱɧɨɝɨ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ (ɭɫɬɚɜɨɤ ɢ ɞɪ.). 

ȼ ɨɛɥɚɫɬɢ ɜɢɞɟɨɤɚɞɪɚ ȺɊɆ ɨɩɟɪɚɬɨɪɚ ɞɨɫɬɭɩɧɵ ɫɥɟɞɭɸɳɢɟ 

ɦɧɟɦɨɫɯɟɦɵ: 

 ɍɡɟɥ ɭɱёɬɚ ɝɚɡɚ; 

 ɂɅ-1 ɢ ɂɅ-2; 

 Ɋɚɫɯɨɞɨɦɟɪɵ; 

ɇɚ ɦɧɟɦɨɫɯɟɦɟ «ɍɡɟɥ ɭɱёɬɚ» ɉɪɢɥɨɠɟɧɢɟ Ⱦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɛɨɬɚ 

ɫɥɟɞɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ: 

 Ɍɟɤɭɳɢɟ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ; 

 ɉɨɥɨɠɟɧɢɹ ɡɚɞɜɢɠɟɤ. 

ɉɪɹɦɨɭɝɨɥɶɧɢɤ ɛɟɥɨɝɨ ɮɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ, ɤɚɤ 

ɞɢɫɤɪɟɬɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɬɚɤ ɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɚɧɚɥɨɝɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɢ 

ɩɪɢɧɢɦɚɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 Ʉɪɚɫɧɵɣ ɰɜɟɬ – ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

 ɀёɥɬɵɣ ɰɜɟɬ – ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ   

 Ɂɟɥёɧɵɣ ɰɜɟɬ – ɧɨɪɦɚ; 

Ɇɧɟɦɨɡɧɚɤ ɥɚɦɩɨɱɤɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɰɜɟɬɨɜɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 

 Ʉɪɚɫɧɵɣ ɰɜɟɬ – ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 

 ɀёɥɬɵɣ ɰɜɟɬ – ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ   

 Ɂɟɥёɧɵɣ ɰɜɟɬ – ɧɨɪɦɚ; 
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ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ  
«ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ» 

 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

Ɂ-8Ɍ32 Ɇɚɤɚɪɨɜ ɇɢɤɢɬɚ ɋɟɪɝɟɟɜɢɱ 

 
ɂɧɫɬɢɬɭɬ ɂɒɂɌɊ Ʉɚɮɟɞɪɚ Ɉɬɞɟɥɟɧɢɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɪɨɛɨɬɨɬɟɯɧɢɤɢ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ȼɚɤɚɥɚɜɪɢɚɬ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 15.03.04 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜ  

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»: 
1. ɋɬɨɢɦɨɫɬɶ ɪɟɫɭɪɫɨɜ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɇИ): 

ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, 
ɮɢɧɚɧɫɨɜɵɯ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɱɟɥɨɜɟɱɟɫɤɢɯ 

Ɉɤɥɚɞɵ ɭɱɚɫɬɧɢɤɨɜ ɩɪɨɟɤɬɚ, ɧɨɪɦɵ 
ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɫɬɚɜɤɢ ɧɚɥɨɝɨɜɵɯ 
ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, 
ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ ɝ. Ɍɨɦɫɤɭ 2. ɇɨɪɦɵ ɢ ɧɨɪɦɚɬɢɜɵ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ 

3. Иɫɩɨɥɶɡɭɟɦɚɹ ɫɢɫɬɟɦɚ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ,  ɨɬɱɢɫɥɟɧɢɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ 
ɤɪɟɞɢɬɨɜɚɧɢɹ 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 

1. Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, 
ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɢ ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɨɜɟɞɟɧɢɹ ɇИ ɫ 
ɩɨɡɢɰɢɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ 

ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɚɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ.  

2. ɉɥɚɧɢɪɨɜɚɧɢɟ  ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ɋɚɡɪɚɛɨɬɤɚ ɷɬɚɩɨɜ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, 
ɫɨɫɬɚɜɥɟɧɢɟ ɝɪɚɮɢɤɚ ɪɚɛɨɬ, ɪɚɫɱɟɬ 
ɛɸɞɠɟɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ  

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ (ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ), 
ɮɢɧɚɧɫɨɜɨɣ, ɛɸɞɠɟɬɧɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɉɰɟɧɤɚ  ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ  

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ): 

1. Ɉɰɟɧɤɚ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

 

2. Гɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɢ ɛɸɞɠɟɬ ɇИ 
 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  
 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬɚɪɲɢɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɒɂɉ 

ɒɚɩɨɜɚɥɨɜɚ ɇɚɬɚɥɶɹ 
ȼɥɚɞɢɦɢɪɨɜɧɚ  

   

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ɂ-8Ɍ32 Ɇɚɤɚɪɨɜ ɇɢɤɢɬɚ ɋɟɪɝɟɟɜɢɱ   
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3 Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

3.1 Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫ ɩɨɡɢɰɢɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

3.1.1 ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɉɨɬɟɧɰɢɚɥɶɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 

ɤɨɦɦɟɪɱɟɫɤɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ, ɜ ɱɚɫɬɧɨɫɬɢ 

ɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɡɚɜɨɞɵ, ɩɪɟɞɩɪɢɹɬɢɹ, ɢɦɟɸɳɢɟ ɋɂɄȽ ɞɥɹ 

ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɝɚɡɚ. ɇɚɭɱɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɫɫɱɢɬɚɧɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɢɦɟɸɳɢɟ ɋɂɄȽ. Ⱦɥɹ ɞɚɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɝɚɡɚ, ɚ 

ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥёɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ȼ ɬɚɛɥɢɰɟ 8 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɫɟɝɦɟɧɬɵ ɪɵɧɤɚ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɤɪɢɬɟɪɢɹɦ: ɪɚɡɦɟɪ ɤɨɦɩɚɧɢɢ-ɡɚɤɚɡɱɢɤɚ, ɧɚɩɪɚɜɥɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ȼɭɤɜɚɦɢ 

ɨɛɨɡɧɚɱɟɧɵ ɤɨɦɩɚɧɢɢ: «Ⱥ» - ɈɈɈ «ɇɟɮɬɟɫɬɪɨɣɩɪɨɟɤɬ», «Ȼ» - ɈȺɈ 
«Ɍɨɦɫɤɇɂɉɂɧɟɮɬɶ», «ȼ» - ɁȺɈ «ɗɥɟɋɢ».  

Ɍɚɛɥɢɰɚ 8 – Ʉɚɪɬɚ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ ɪɵɧɤɚ 

 

ɇɚɩɪɚɜɥɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ȼɵɩɨɥɧɟɧɢɟ 

ɩɪɨɟɤɬɨɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɋɚɡɪɚɛɨɬɤɚ 

Ⱥɋɍ Ɍɉ 

ȼɧɟɞɪɟɧɢɟ 

SCADA 

ɫɢɫɬɟɦ 

Ɋɚ
ɡɦ

ɟɪ
 ɤ

ɨɦ
ɩɚ

ɧɢ
ɢ  

Ɇɟɥɤɚɹ Ⱥ, Ȼ, ȼ Ⱥ, Ȼ Ȼ, ȼ ȼ 

ɋɪɟɞɧɹɹ Ⱥ, Ȼ, ȼ Ⱥ, Ȼ ȼ ȼ 

Ʉɪɭɩɧɚɹ Ȼ, ȼ Ⱥ ȼ ȼ 

 
ɋɨɝɥɚɫɧɨ ɤɚɪɬɟ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ, ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫɥɟɞɭɸɳɢɟ ɫɟɝɦɟɧɬɵ 

ɪɵɧɤɚ: ɪɚɡɪɚɛɨɬɤɚ Ⱥɋɍ Ɍɉ ɢ ɜɧɟɞɪɟɧɢɟ SCADA-ɫɢɫɬɟɦ ɞɥɹ ɫɪɟɞɧɢɯ ɢ 
ɤɪɭɩɧɵɯ ɤɨɦɩɚɧɢɣ. 
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3.1.2 Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

Ⱦɚɧɧɵɣ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɰɟɧɨɱɧɨɣ ɤɚɪɬɵ (ɬɚɛɥɢɰɚ 9). 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫɪɚɜɧɢɜɚɸɬɫɹ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 

ɫɢɫɬɟɦɚ Ⱥɋɍ Ɍɉ ɋɂɄȽ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɋɂɄȽ, ɢ ɩɪɨɟɤɬ 

Ⱥɋɍ Ɍɉ ɫɬɨɪɨɧɧɟɣ ɤɨɦɩɚɧɢɟɣ. 

Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: К = ∑ ʑ𝑖 ∗ ʐ𝑖, 
ɝɞɟ Ʉ – ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɤɨɧɤɭɪɟɧɬɚ;  ʑ𝑖 – ɜɟɫ ɩɨɤɚɡɚɬɟɥɹ (ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ);  ʐ𝑖 – ɛɚɥɥ i-ɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

Ɍɚɛɥɢɰɚ 9 – Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 

ȼɟ
ɫ ɤ

ɪɢ
ɬɟ

ɪɢ
ɹ 

Ȼɚɥɥɵ Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɉ
ɪɨ

ɟɤ
ɬ 

Ⱥ
ɋ

ɍ
 Ɍ

ɉ
 

ɋ
ɂ

Ʉ
Ƚ 

ɋ
ɭɳ

ɟɫ
ɬɜ

ɭɸ
ɳ

ɚɹ
 

ɫɢ
ɫɬ

ɟɦ
ɚ 

ɭɩ
ɪɚ

ɜɥ
ɟɧ

ɢɹ
 

Ɋɚ
ɡɪ

ɚɛ
ɨɬ

ɤɚ
 Ⱥ

ɋ
ɍ

 Ɍ
ɉ

 
ɫɬ

ɨɪ
ɨɧ

ɧɟ
ɣ 

ɤɨ
ɦɩ

ɚɧ
ɢɟ

ɣ 

ɉ
ɪɨ

ɟɤ
ɬ 

Ⱥ
ɋ

ɍ
 Ɍ

ɉ
 

Ʉ
ɍ

ɍ
Ƚ 

ɋ
ɭɳ

ɟɫ
ɬɜ

ɭɸ
ɳ

ɚɹ
 

ɫɢ
ɫɬ

ɟɦ
ɚ 

ɭɩ
ɪɚ

ɜɥ
ɟɧ

ɢɹ
 

Ɋɚ
ɡɪ

ɚɛ
ɨɬ

ɤɚ
 Ⱥ

ɋ
ɍ

 Ɍ
ɉ

 
ɫɬ

ɨɪ
ɨɧ

ɧɟ
ɣ 

ɤɨ
ɦɩ

ɚɧ
ɢɟ

ɣ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɉɨɜɵɲɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

0,1 5 1 4 0,5 0,1 0,4 

ɍɞɨɛɫɬɜɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,09 3 2 4 0,27 0,18 0,36 

ɉɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ 0,1 2 3 2 0,2 0,3 0,2 

ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɧɨɫɬɶ 0,11 3 4 2 0,33 0,44 0,22 

ɇɚɞɟɠɧɨɫɬɶ 0,14 5 2 5 0,7 0,28 0,7 

ɍɪɨɜɟɧɶ ɲɭɦɚ 0,06 2 2 2 0,12 0,12 0,12 

Ȼɟɡɨɩɚɫɧɨɫɬɶ 0,15 5 3 5 0,75 0,45 0,75 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɪɟɫɭɪɫɚɯ 
ɩɚɦɹɬɢ 

0,05 2 5 3 0,1 0,25 0,15 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 
(ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ) 

0,05 2 2 1 0,1 0,1 0,05 

ɉɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,06 5 3 4 0,3 0,18 0,24 

Ʉɚɱɟɫɬɜɨ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ 

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

ȼɨɡɦɨɠɧɨɫɬɶ 
ɩɨɞɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɗȼɆ 

0,04 5 0 5 0,2 0 0,2 

ɂɬɨɝɨ: 1    3,77 2,4 3,59 
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Ʉɪɢɬɟɪɢɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɢ ɨɰɟɧɤɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 8, ɩɨɞɛɢɪɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ 

ɜɵɛɪɚɧɧɵɯ ɨɛɴɟɤɬɨɜ ɫɪɚɜɧɟɧɢɹ ɫ ɭɱɟɬɨɦ ɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɡɪɚɛɨɬɤɢ, ɫɨɡɞɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɡɢɰɢɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɨɧɤɭɪɟɧɬɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɩɨɤɚɡɚɬɟɥɸ 

ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɩɨ ɩɹɬɢɛɚɥɥɶɧɨɣ ɲɤɚɥɟ, ɝɞɟ 1 - ɧɚɢɛɨɥɟɟ ɫɥɚɛɚɹ ɩɨɡɢɰɢɹ, ɚ 

5 - ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɚɹ. ȼɟɫɚ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ, ɜ 

ɫɭɦɦɟ ɞɨɥɠɧɵ ɫɨɫɬɚɜɥɹɬɶ 1. 

ɋɨɝɥɚɫɧɨ ɨɰɟɧɨɱɧɨɣ ɤɚɪɬɟ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɤɨɧɤɭɪɟɧɬɧɵɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ: ɰɟɧɚ ɪɚɡɪɚɛɨɬɤɢ ɧɢɠɟ, ɩɨɜɵɲɟɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
 

3.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ 

3.2.1 ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ȼ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɢɦ ɩɟɪɟɱɟɧɶ ɷɬɚɩɨɜ ɢ ɪɚɛɨɬ, 

ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 10. 

Ɍɚɛɥɢɰɚ 10 – ɉɟɪɟɱɟɧɶ ɷɬɚɩɨɜ, ɪɚɛɨɬ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ 

Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ № ɪɚɛ ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ 
Ⱦɨɥɠɧɨɫɬɶ 

ɢɫɩɨɥɧɢɬɟɥɹ 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ 

1 
ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  

ȼɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

2 
ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 
ɬɟɦɟ 

ɂɧɠɟɧɟɪ 

3 
ɂɡɭɱɟɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɨɛɴɟɤɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɂɧɠɟɧɟɪ 

4 Ʉɚɥɟɧɞɚɪɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ, 

ɢɧɠɟɧɟɪ 

Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ 

5 
ɉɪɨɜɟɞɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ ɢ ɨɛɨɫɧɨɜɚɧɢɣ 

ɂɧɠɟɧɟɪ 

6 
ɉɨɫɬɪɨɟɧɢɟ ɦɚɤɟɬɨɜ (ɦɨɞɟɥɟɣ) ɢ 
ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɂɧɠɟɧɟɪ 
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Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ № ɪɚɛ ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ 
Ⱦɨɥɠɧɨɫɬɶ 

ɢɫɩɨɥɧɢɬɟɥɹ 

7 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 

ɂɧɠɟɧɟɪ 

Ɉɛɨɛɳɟɧɢɟ ɢ ɨɰɟɧɤɚ 
ɪɟɡɭɥɶɬɚɬɨɜ 

8 
Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ, 
ɢɧɠɟɧɟɪ 

9 
Ɉɩɪɟɞɟɥɟɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ ɈɄɊ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ, 
ɢɧɠɟɧɟɪ 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

10 

Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨ ȽɈɋɌ ɢ 
ANSI/ISA 

ɂɧɠɟɧɟɪ 

11 
ɋɨɫɬɚɜɥɟɧɢɟ ɩɟɪɟɱɧɹ 
ɜɯɨɞ/ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ 

ɂɧɠɟɧɟɪ 

12 
ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ 

ɂɧɠɟɧɟɪ 

13 
Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɜɧɟɲɧɢɯ 
ɩɪɨɜɨɞɨɤ 

ɂɧɠɟɧɟɪ 

14 
Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɫɛɨɪɚ 
ɞɚɧɧɵɯ 

ɂɧɠɟɧɟɪ 

15 
Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɂɧɠɟɧɟɪ 

16 
Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɂɧɠɟɧɟɪ 

17 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ SCADA-ɫɢɫɬɟɦɵ ɂɧɠɟɧɟɪ 

Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ 18 
ɋɨɫɬɚɜɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

ɂɧɠɟɧɟɪ 

3.2.2 Ɋɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ 

ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɢɡ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɤɚɥɟɧɞɚɪɧɵɟ ɞɧɢ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 𝑡ˑˉ𝑖 = ଷ𝑡ౣi 𝑖+ଶ𝑡ౣax 𝑖ହ , 

ɝɞɟ 𝑡ˑˉ𝑖  – ɨɠɢɞɚɟɦɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ i-ɨɣ ɪɚɛɨɬɵ ɱɟɥ.-ɞɧ.; ͵𝑡୫i୬ 𝑖 – ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɣ i-

ɨɣ ɪɚɛɨɬɵ (ɨɩɬɢɦɢɫɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ: ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɧɚɢɛɨɥɟɟ 

ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɬɟɱɟɧɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ), ɱɟɥ.-ɞɧ.; 
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𝑡୫ax 𝑖 – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɣ i-

ɨɣ ɪɚɛɨɬɵ (ɩɟɫɫɢɦɢɫɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ: ɜ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɬɟɱɟɧɢɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜ), ɱɟɥ.-ɞɧ. Т𝑖 = 𝑡ˑˉ𝑖Ч𝑖 , 

ɝɞɟ Т𝑖 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɪɚɛɨɬɵ, ɪɚɛ. ɞɧ.; 𝑡ˑˉ𝑖  – ɨɠɢɞɚɟɦɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɪɚɛɨɬɵ, ɱɟɥ.-ɞɧ.; Ч𝑖 – ɱɢɫɥɟɧɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɞɧɭ ɢ ɬɭ 

ɠɟ ɪɚɛɨɬɭ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɱɟɥ. 𝑇𝑘𝑖 = 𝑇𝑝𝑖 + 𝑘ˍ˃ˎ, 

ɝɞɟ 𝑇𝑘𝑖 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ i-ɣ ɪɚɛɨɬɵ ɜ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɹɯ 

(ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɵɯ); 𝑇𝑝𝑖 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ i-ɣ ɪɚɛɨɬɵ ɜ ɪɚɛɨɱɢɯ ɞɧɹɯ; 𝑘ˍ˃ˎ– ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ. 𝑘ˍ˃ˎ = 𝑇 ˃ˎ𝑇 ˃ˎ−𝑇 ых−𝑇 ˓ = ଷହଷହ−ଵଵ଼ = ͳ,Ͷͺ, 

ɝɞɟ 𝑘ˍ˃ˎ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ; 𝑇 ˃ˎ – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 𝑇 ых – ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; 𝑇 ˓ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

ȼ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ 2017 ɝɨɞɭ 365, ɫɭɦɦɚ 

ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɫɨɫɬɚɜɥɹɟɬ 118 ɞɧɟɣ. ɂɫɩɨɥɶɡɭɹ ɷɬɢ ɞɚɧɧɵɟ ɪɚɫɫɱɢɬɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ ɤɨɬɨɪɵɣ ɪɚɜɟɧ 1,48. Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 11. 
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Ɍɚɛɥɢɰɚ 11 – ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ 

ɂ
ɫɩ

ɨɥ
ɧɢ

ɬɟ
ɥɢ
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ɬ 
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ɞɧ
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ɨɫ
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ɪɚ

ɛɨ
ɬ 

ɜ 
ɤɚ

ɥɟ
ɧɞ

ɚɪ
ɧɵ

ɯ 
ɞɧ

ɹɯ
 

t min t max t ɨɠ 

ɋɨɫɬɚɜɥɟɧɢɟ ɢ 
ɭɬɜɟɪɠɞɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

2 3 2,4 Ɋɭɤ 2,4 4 

ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɟɦɟ 

2 9 4,8 ɂɧɠ 4,8 8 

ɂɡɭɱɟɧɢɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɨɛɴɟɤɬɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

2 5 3,2 ɂɧɠ 3,2 5 

Ʉɚɥɟɧɞɚɪɧɨɟ 
ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ 

0,5 1 0,7 Ɋɭɤ ɂɧɠ 0,35 1 

ɉɪɨɜɟɞɟɧɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ ɢ 
ɨɛɨɫɧɨɜɚɧɢɣ 

1 3 1,8 ɂɧɠ 1,8 3 

ɉɨɫɬɪɨɟɧɢɟ ɦɚɤɟɬɨɜ 
(ɦɨɞɟɥɟɣ) ɢ 
ɩɪɨɜɟɞɟɧɢɟ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

2 4 2,8 ɂɧɠ 2,8 5 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ 
ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ 

0,5 1 0,7 ɂɧɠ 0,7 1 

Ɉɰɟɧɤɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ 

0,5 1 0,7 Ɋɭɤ ɂɧɠ. 0,35 1 

Ɉɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɩɪɨɜɟɞɟɧɢɹ ɈɄɊ 

0,5 1 0,7 Ɋɭɤ ɂɧɠ 0,35 1 

Ɋɚɡɪɚɛɨɬɤɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɨ ȽɈɋɌ ɢ ANSI/ISA 

1 2 1,4 ɂɧɠ 1,4 3 

ɋɨɫɬɚɜɥɟɧɢɟ ɩɟɪɟɱɧɹ 
ɜɯɨɞ/ɜɵɯɨɞɧɵɯ 
ɫɢɝɧɚɥɨɜ 

0,5 1 0,7 ɂɧɠ 0,7 1 

ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɩɨɬɨɤɨɜ 

0,5 1 0,7 ɂɧɠ 0,7 1 
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Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ 
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t min t max t ɨɠ 

Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ 
ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ 

1 3 1,8 ɂɧɠ 1,8 3 

Ɋɚɡɪɚɛɨɬɤɚ 
ɚɥɝɨɪɢɬɦɨɜ ɫɛɨɪɚ 
ɞɚɧɧɵɯ 

1 3 1,8 ɂɧɠ 1,8 3 

Ɋɚɡɪɚɛɨɬɤɚ 
ɚɥɝɨɪɢɬɦɨɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

0,5 1 0,7 ɂɧɠ 0,7 1 

Ɋɚɡɪɚɛɨɬɤɚ 
ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

2 4 2,8 ɂɧɠ 2,8 5 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
SCADA-ɫɢɫɬɟɦɵ 

2 5 3,2 ɂɧɠ 3,2 5 

ɋɨɫɬɚɜɥɟɧɢɟ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 

1 3 1,8 ɂɧɠ 1,8 3 

ɂɬɨɝɨ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 5 7 

ɂɧɠɟɧɟɪ 43,3 50 

Ɋɭɤ -  ɪɭɤɨɜɨɞɢɬɟɥɶ, ɂɧɠ - ɢɧɠɟɧɟɪ. 

ɇɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰɵ 11 ɩɨɫɬɪɨɢɦ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-ɝɪɚɮɢɤ. Ƚɪɚɮɢɤ 

ɫɬɪɨɢɬɫɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɫɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ 

ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ. ɇɚ ɪɢɫ. 25 ɩɪɢɜɟɞёɧ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-

ɝɪɚɮɢɤ ɫ ɪɚɡɛɢɜɤɨɣ ɩɨ ɦɟɫɹɰɚɦ. 
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Ɋɢɫɭɧɨɤ 25 – Ⱦɢɚɝɪɚɦɦɚ Ƚɚɧɬɚ 
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3.3 Ȼɸɞɠɟɬ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

3.3.1 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ. ȼ ɬɚɛɥɢɰɟ 12 ɩɪɢɜɟɞɟɧɵ ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. ȼ ɪɚɫɱɟɬɟ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɭɱɢɬɵɜɚɟɬɫɹ ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɭ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɩɪɟɞɟɥɚɯ 15-25% ɨɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ. 

Ɍɚɛɥɢɰɚ 12 – Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ
ɢɧ

ɢɰ
ɚ 

ɢɡ
ɦɟ

ɪɟ
ɧɢ

ɹ 
Ʉɨ

ɥɢ
ɱɟ

ɫɬ
ɜɨ

 ɐ
ɟɧ

ɚ 
ɡɚ

 
ɟɞ

., 
ɪɭ

ɛ 

Ɂɚ
ɬɪ

ɚɬ
ɵ 

ɧɚ
 ɦ

ɚɬ
ɟɪ

ɢɚ
ɥɵ

, 
ɪɭ

ɛ.
 

Ɋɚɫɯɨɞɨɦɟɪ "Flowsick 600" ɲɬ. 2 1 129 000 2 709 600 

Ʉɨɧɬɪɨɥɥɟɪ "Simens S7-300" ɲɬ. 1 279 337,59 335 205,1 

Ⱦɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ "Rosemount 3051S" ɲɬ. 4 87 000 417 000 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ " Rosemount 644" ɲɬ. 4 68 280 327 744 

ȼɵɱɢɫɥɢɬɟɥɶ ɪɚɫɯɨɞɚ FloBoss 107 ɲɬ. 2 700 000 1 680 000 

Ⱥɧɚɥɢɡɚɬɨɪ AMETEK 241CE II ɲɬ. 1 1 071 000 1 285 200 

Ⱥɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ AMETEK ɦɨɞɟɥɶ 5000 ɲɬ. 1 1 068 000 1 281 600 

ɉɪɹɦɨɯɨɞɧɵɣ ɩɪɢɜɨɞ SIPOS 5 Flash 2SB5 ɲɬ. 3 180 360 649 188  

ɂɬɨɝɨ:  8 685 537,1 

 

3.3.2 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɯɨɞɚ ɜɤɥɸɱɚɟɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ SCADA ɫɢɫɬɟɦɵ. ȼ ɬɚɛɥɢɰɟ 13 

ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɵɯ ɪɚɛɨɬ. 
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Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɱɟɬ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɹ ɉɈ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɟɞɢɧɢɰ, ɲɬ. 

ɐɟɧɚ ɟɞɢɧɢɰɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ, ɪɭɛ. 

WinCC 1 397 573,92 397 573,92 

ɂɬɨɝɨ:   397 573,92 

3.3.3 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɟɞɟɧ ɧɚ ɨɫɧɨɜɟ ɬɚɪɢɮɧɵɯ ɫɬɚɜɨɤ ɈɈɈ 

«Ƚɚɡɩɪɨɦ ɬɪɚɧɫɝɚɡ Ɍɨɦɫɤ» ɡɚɦɟɫɬɢɬɟɥɹ ɧɚɱɚɥɶɧɢɤɚ ɢ ɢɧɠɟɧɟɪɚ. Ɋɚɫɱɟɬ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  Зˑ˔ː = Зˇː ∗ Т˓, 

ɝɞɟ Зˑ˔ː – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ;  Т˓ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɪɚɛ. ɞɧ. (ɬɚɛɥ. 10);  Зˇː – ɫɪɟɞɧɟɞɧɟɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ. 

ɋɪɟɞɧɟɞɧɟɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Зˇː = Зˏ ∗ М𝐹  

ɝɞɟ Зˏ – ɦɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ.;  

Ɇ – ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɰɟɜ ɪɚɛɨɬɵ ɛɟɡ ɨɬɩɭɫɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ:  

ɩɪɢ ɨɬɩɭɫɤɟ ɜ 24 ɪɚɛ. ɞɧɹ Ɇ =11,2 ɦɟɫɹɰɚ, 5-ɞɧɟɜɧɚɹ ɧɟɞɟɥɹ;  𝐹  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɪɚɛ. ɞɧ. 

Ɇɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ: Зˏ = З˕˔ ∗ (𝑘˒˓ + 𝑘ˇ + 𝑘˓) + З˕˔ 

ɝɞɟ З˕˔ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɨ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɟ, ɪɭɛ.;  𝑘˒˓ – ɩɪɟɦɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,3 (ɬ.ɟ. 30% ɨɬ Ɂɬɫ);  𝑘ˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɥɚɬ ɢ ɧɚɞɛɚɜɨɤ ɫɨɫɬɚɜɥɹɟɬ 0,2 ɢ 0,5 (ɬ.ɟ. 20% ɢ 50% ɨɬ Ɂɬɫ)  𝑘˓ – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,3 (ɞɥɹ Ɍɨɦɫɤɚ). 
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Ɍɚɛɥɢɰɚ 14 – Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɂɫɩɨɥɧɢɬɟɥɢ 

Ɍɚ
ɪɢ

ɮɧ
ɚɹ

 ɡɚ
ɪɚ

ɛɨ
ɬɧ

ɚɹ
 

ɩɥ
ɚɬ

ɚ,
 З ˕˔, ɪɭ

ɛ.
 

ɉ
ɪɟ

ɦɢ
ɚɥ

ɶɧ
ɵɣ

 

ɤɨ
ɷɮ

ɮɢ
ɰɢ

ɟɧ
ɬ,

 𝑘 ˒˓, %
 

Ɋɚ
ɣɨ

ɧɧ
ɵɣ

 

ɤɨ
ɷɮ

ɮɢ
ɰɢ

ɟɧ
ɬ,

 𝑘 ˓, %.
 

Ɇ
ɟɫ

ɹɱ
ɧɵ

ɣ 

ɞɨ
ɥɠ

ɧɨ
ɫɬ

ɧɨ
ɣ 

ɨɤ
ɥɚ

ɞ 

ɪɚ
ɛɨ

ɬɧ
ɢɤ

ɚ,
 З ˏ , ɪɭ

ɛ.
 

ɋɪ
ɟɞ

ɧɟ
ɞɧ

ɟɜ
ɧɚ

ɹ 

ɡɚ
ɪɚ

ɛɨ
ɬɧ

ɚɹ
 ɩ

ɥɚ
ɬɚ

, 

З ˇː, ɪɭ
ɛ.

 

ɉ
ɪɨ

ɞɨ
ɥɠ

ɢɬ
ɟɥ

ɶɧ
ɨɫ

ɬɶ
 

ɪɚ
ɛɨ

ɬ,
 Т ˓, ɪ.ɞ

. 

Ɂɚ
ɪɚ

ɛɨ
ɬɧ

ɚɹ
 ɩ

ɥɚ
ɬɚ

 

ɨɫ
ɧɨ

ɜɧ
ɚɹ

, З ˑ˔ː, ɪ
ɭɛ

. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 35 400 30 30 56 640 2 568,29 5,0 12 841,45 

ɂɧɠɟɧɟɪ 22 700 30 30 36 320 1 646,90 43,3 71 310,77 

ɂɬɨɝɨ:       84 52,22 

 

3.3.4 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

Ɂɚɬɪɚɬɵ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

ɭɱɢɬɵɜɚɸɬ ɜɟɥɢɱɢɧɭ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ Ɍɪɭɞɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɨɩɥɚɬ ɡɚ 

ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɜɵɩɥɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɝɚɪɚɧɬɢɣ ɢ ɤɨɦɩɟɧɫɚɰɢɣ (ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ 

ɨɛɳɟɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ, ɩɪɢ ɫɨɜɦɟɳɟɧɢɢ ɪɚɛɨɬɵ ɫ ɨɛɭɱɟɧɢɟɦ, ɩɪɢ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɟɠɟɝɨɞɧɨɝɨ ɨɩɥɚɱɢɜɚɟɦɨɝɨ ɨɬɩɭɫɤɚ ɢ ɬ.ɞ.). 

Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɟɞɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
ɁɞɨɩɊ = ɞɨɩ ∙ Ɂɨɫɧ = 0,15 ∙ 12 841,45 =1 926,22 ɪɭɛ. 

Ɂɞɨɩɂ = ɞɨɩ ∙ Ɂɨɫɧ = 0,15 ∙ 71 310,77 = 10 696,61 ɪɭɛ. 
 

3.3.5 Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ (ɫɬɪɚɯɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ) 
Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 15. 

Ɍɚɛɥɢɰɚ 15 - Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

ɂɫɩɨɥɧɢɬɟɥɶ 
Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, 

ɪɭɛ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɟɤɬɚ 12 841,45 1 926,22 

ɂɧɠɟɧɟɪ 71 310,77 10 696,61 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɹ ɜɨ 
ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, % 

30 30 
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ɂɫɩɨɥɧɢɬɟɥɶ 
Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, 

ɪɭɛ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. 
ɂɬɨɝɨ: 25 245,67 3 786,85 

3.3.6 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɭɱɢɬɵɜɚɸɬ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɨɪɝɚɧɢɡɚɰɢɢ, ɧɟ ɩɨɩɚɜɲɢɟ 

ɜ ɩɪɟɞɵɞɭɳɢɟ ɫɬɚɬɶɢ ɪɚɫɯɨɞɨɜ: ɩɟɱɚɬɶ ɢ ɤɫɟɪɨɤɨɩɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɩɥɚɬɚ ɭɫɥɭɝ ɫɜɹɡɢ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɱɬɨɜɵɟ ɢ ɬɟɥɟɝɪɚɮɧɵɟ 

ɪɚɫɯɨɞɵ, ɪɚɡɦɧɨɠɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ.ɞ. ɂɯ ɜɟɥɢɱɢɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

Ɂɧɚɤɥ = (2 569 599 + 31 800 + 44 864,99 + 6 729,74 + 13 982,17) ∙ 0,15 = 400 

046,24 ɪɭɛ. 

Ƚɞɟ 0,15 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (15%). 

3.3.7 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 
ɩɪɨɟɤɬɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 16. 

Ɍɚɛɥɢɰɚ 16 – Ɋɚɫɱɟɬ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɇɌɂ 

 ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ ɋɭɦɦɚ, ɪɭɛ. 

1 Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
8 685 537,1 

2 Ɂɚɬɪɚɬɵ ɧɚ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
397 573,92 

3 Ɂɚɬɪɚɬɵ ɩɨ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɢɫɩɨɥɧɢɬɟɥɟɣ 
ɬɟɦɵ 

84 152,22 

4 Ɂɚɬɪɚɬɵ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ 
ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

12 622,83 

5 Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 
29 032,52 

6 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 
400 046,24 

7 ɂɬɨɝɨ: 9 608 964,83 
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3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ ɜɟɫɶɦɚ ɡɚɬɪɚɬɧɵɣ ɩɪɨɰɟɫɫ ɢ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɚ ɢɦɟɧɧɨ ɩɨɪɹɞɤɚ 10 ɦɥɧ. ɪɭɛ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɨɪɭɠɟɧɢɟ 

ɋɂɄȽ ɢ ɟɟ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɚ ɝɚɡɚ, ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɧɚ 

ȽɉɁ, ɤɨɬɟɥɶɧɵɟ, ɝɚɡɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɞɪɭɝɢɟ ɰɟɥɢ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 

ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɚɡɚ (ɩɥɨɬɧɨɫɬɢ, ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɪ.) ɢ 

ɩɟɪɟɞɚɱɟɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ȺɊɆ ɨɩɟɪɚɬɨɪɚ. ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɩɪɨɟɤɬ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɋɂɄȽ ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɭɞɨɛɫɬɜɨɦ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɧɚɞёɠɧɨɫɬɶɸ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨɦ 

ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ, 

ɮɢɧɚɧɫɨɜɨɣ, ɛɸɞɠɟɬɧɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɩɪɟɜɨɫɯɨɞɫɬɜɟ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 

ɧɚɞ ɚɧɚɥɨɝɚɦɢ, ɤɚɤ ɜ ɮɢɧɚɧɫɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɬɚɤ ɢ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ.  
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ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ  
«ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ» 

 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

Ɂ-8Ɍ32 Ɇɚɤɚɪɨɜ ɇɢɤɢɬɚ ɋɟɪɝɟɟɜɢɱ 

 

ɂɧɫɬɢɬɭɬ ɂɧɗɈ Ʉɚɮɟɞɪɚ ɂɒɂɌɊ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ȼɚɤɚɥɚɜɪɢɚɬ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ (ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ 
ɨɬɪɚɫɥɢ)» 

  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ»: 

1. Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɜɟɳɟɫɬɜɨ, 
ɦɚɬɟɪɢɚɥ, ɩɪɢɛɨɪ, ɚɥɝɨɪɢɬɦ, ɦɟɬɨɞɢɤɚ, ɪɚɛɨɱɚɹ 
ɡɨɧɚ) ɢ ɨɛɥɚɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɋɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɦɨɞɟɪɧɢɡɚɰɢɢ: 
1. ɇɚɞёɠɧɨɫɬɢ ɫɢɫɬɟɦɵ  ɇɚɞёɠɧɨɫɬɢ ɫɢɫɬɟɦɵ 

2. Ɇɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ 

 Ɍɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɧɚɞёɠɧɨɫɬɢ ɤ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɜ ɰɟɥɨɦ 

3. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɦɚɹ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɨɣ 

 Мɟɬɨɞы ɩɨвышɟɧɢя ɧаɞёɠɧɨɫɬɢ 
ɦɨɞɟɪɧɢɡɢɪɨваɧɧɨɣ ɫɢɫɬɟɦы 

4. Ⱥɧɚɥɢɡ ɢ ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ 

 Ⱥɧɚɥɢɡ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɜɵɲɟɧɢɹ 

ɧɚɞёɠɧɨɫɬɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ 

ɍɱɟɧɚɹ 
ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱥɫɫɢɫɬɟɧɬ ɂɒɏȻɆɌ ɇɟɜɫɤɢɣ ȿɝɨɪ ɋɟɪɝɟɟɜɢɱ    

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ɂ-8Ɍ32 Ɇɚɤɚɪɨɜ ɇɢɤɢɬɚ ɋɟɪɝɟɟɜɢɱ   
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4 ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

Ⱥɧɧɨɬɚɰɢɹ 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɧɹɬɢɹ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɫɬɚɧɞɚɪɬɟ (Ɇɋ) IC CSR-08260008000: 2011 

«ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ». 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɇɋ - ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ - ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɨɪɝɚɧɢɡɚɰɢɢ ɡɚ ɜɨɡɞɟɣɫɬɜɢɟ ɟɟ ɪɟɲɟɧɢɣ ɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɨɛɳɟɫɬɜɨ ɢ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɱɟɪɟɡ ɩɪɨɡɪɚɱɧɨɟ ɢ ɷɬɢɱɧɨɟ ɩɨɜɟɞɟɧɢɟ, ɤɨɬɨɪɨɟ: 

- ɫɨɞɟɣɫɬɜɭɟɬ ɭɫɬɨɣɱɢɜɨɦɭ ɪɚɡɜɢɬɢɸ, ɜɤɥɸɱɚɹ ɡɞɨɪɨɜɶɟ ɢ 

ɛɥɚɝɨɫɨɫɬɨɹɧɢɟ ɨɛɳɟɫɬɜɚ; 

- ɭɱɢɬɵɜɚɟɬ ɨɠɢɞɚɧɢɹ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ; 

- ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢɦɟɧɹɟɦɨɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɢ ɫɨɝɥɚɫɭɟɬɫɹ ɫ 

ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɧɨɪɦɚɦɢ ɩɨɜɟɞɟɧɢɹ (ɜɤɥɸɱɚɹ ɩɪɨɦɵɲɥɟɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɢ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ);  

- ɢɧɬɟɝɪɢɪɨɜɚɧɨ ɜ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɫɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨ 

ɜɫɟɯ ɟɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹɯ (ɜɤɥɸɱɚɹ ɩɪɨɦɵɲɥɟɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɭɫɥɨɜɢɹ 

ɬɪɭɞɚ, ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ). 

ȼɜɟɞɟɧɢɟ 

ɋɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɫɢɫɬɟɦɭ 

ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ (ɋɂɄȽ). 

Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɛɚɜɥɟɧɧɨɟ ɜ 

ɫɭɳɟɫɬɜɭɸɳɢɣ ɩɪɨɟɤɬ. Ʉɨɧɬɪɨɥɥɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ, 

ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ, ɚɧɚɥɢɡɚɬɨɪ ɬɨɱɤɢ ɪɨɫɵ, ɚɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ 

ɝɚɡɚ.  

ȼ ȼɄɊ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɩɪɨɫ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɣ ɤɨɥɢɱɟɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɝɚɡɚ.  

4.1  ɇɚɞёɠɧɨɫɬɢ ɫɢɫɬɟɦɵ 

ɇɚɞɟɠɧɨɫɬɶɸ ɧɚɡɵɜɚɸɬ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ ɫɨɯɪɚɧɹɬɶ ɜɨ ɜɪɟɦɟɧɢ ɜ 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɭɟɦɵɟ ɮɭɧɤɰɢɢ ɜ ɡɚɞɚɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɭɫɥɨɜɢɹɯ 



88 

 

ɩɪɢɦɟɧɟɧɢɹ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɪɟɦɨɧɬɨɜ, ɯɪɚɧɟɧɢɹ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. Ɋɚɫɲɢɪɟɧɢɟ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɜɵɲɟɧɢɟ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɮɭɧɤɰɢɣ, ɢɯ 

ɭɫɥɨɠɧɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɚɞɟɠɧɨɫɬɢ ɢɡɞɟɥɢɣ. 

ɇɚɞɟɠɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɫɜɨɣɫɬɜɨɦ ɢ ɮɨɪɦɢɪɭɟɬɫɹ ɬɚɤɢɦɢ 

ɫɨɫɬɚɜɥɹɸɳɢɦɢ, ɤɚɤ ɛɟɡɨɬɤɚɡɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɫɬɶ ɢ 

ɫɨɯɪɚɧɹɟɦɨɫɬɶ. Ɉɫɧɨɜɧɵɦ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɫɜɨɣɫɬɜɨ ɛɟɡɨɬɤɚɡɧɨɫɬɢ - 

ɫɩɨɫɨɛɧɨɫɬɶ ɢɡɞɟɥɢɹ ɧɟɩɪɟɪɵɜɧɨ ɫɨɯɪɚɧɹɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜ 

ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ. ɉɨɬɨɦɭ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɧɚɞёɠɧɨɫɬɢ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɢɯ ɛɟɡɨɬɤɚɡɧɨɫɬɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɛɥɟɦɵ ɧɚɞёɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɟɟ ɫɜɹɡɶ ɫɨ ɜɫɟɦɢ ɷɬɚɩɚɦɢ 

«ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ» ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ ɨɬ ɡɚɪɨɠɞɟɧɢɹ ɢɞɟɢ ɫɨɡɞɚɧɢɹ 

ɞɨ ɫɩɢɫɚɧɢɹ: ɩɪɢ ɪɚɫɱёɬɟ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢɡɞɟɥɢɹ ɟɝɨ ɧɚɞёɠɧɨɫɬɶ 

ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɜ ɩɪɨɟɤɬ, ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɚɞёɠɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ - ɪɟɚɥɢɡɭɟɬɫɹ. ɉɨɷɬɨɦɭ ɩɪɨɛɥɟɦɚ ɧɚɞёɠɧɨɫɬɢ - ɤɨɦɩɥɟɤɫɧɚɹ 

ɩɪɨɛɥɟɦɚ ɢ ɪɟɲɚɬɶ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɢ ɪɚɡɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. ɇɚ 

ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɡɞɟɥɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɫɬɪɭɤɬɭɪɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɜɵɛɨɪ ɢɥɢ ɪɚɡɪɚɛɨɬɤɚ ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɵ, ɩɨɷɬɨɦɭ ɡɞɟɫɶ ɢɦɟɸɬɫɹ ɧɚɢɛɨɥɶɲɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɧɚɞёɠɧɨɫɬɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 

ɫɪɟɞɫɬɜ. Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɹɜɥɹɸɬɫɹ ɪɚɫɱёɬɵ 

ɧɚɞɟɠɧɨɫɬɢ (ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ - ɛɟɡɨɬɤɚɡɧɨɫɬɢ), ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɪɭɤɬɭɪɵ 

ɨɛɴɟɤɬɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɟɝɨ ɫɨɫɬɚɜɥɹɸɳɢɯ ɱɚɫɬɟɣ, ɫ ɩɨɫɥɟɞɭɸɳɟɣ 

ɧɟɨɛɯɨɞɢɦɨɣ ɤɨɪɪɟɤɰɢɟɣ ɩɪɨɟɤɬɚ.  

4.2 Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɧɚɞёɠɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɢɡ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ (Ɋɋɍ) ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ 

(ɉȺɁ). Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɢ ɧɚɡɧɚɱɟɧɢɟɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɛɟɡɨɩɚɫɧɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɜ 

ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ.  
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ɉɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɜɯɨɞɹɳɢɟ ɜ ɋɢɫɬɟɦɭ, ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɫɟɪɬɢɮɢɤɚɬɵ ɫɨɨɬɜɟɬɫɬɜɢɹ, ɜɵɞɚɧɧɵɟ ɨɪɝɚɧɚɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɢ ɦɟɬɪɨɥɨɝɢɢ ɩɪɢ Ɇɢɧɢɫɬɟɪɫɬɜɟ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬɨɪɝɨɜɥɢ ɊɎ (Ɋɨɫɫɬɚɧɞɚɪɬ), ɚ ɬɚɤɠɟ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɫɥɭɱɚɹɯ ɞɪɭɝɢɦɢ ɥɢɰɟɧɡɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ ɊɎ.  

ɋɜɹɡɶ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɢɠɧɟɝɨ ɢ ɫɪɟɞɧɟɝɨ ɭɪɨɜɧɟɣ ɞɨɥɠɧɚ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɜɨɞɧɵɯ ɫɜɹɡɟɣ, ɩɨɫɪɟɞɫɬɜɨɦ ɰɢɮɪɨɜɵɯ ɢ 

ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɚɧɚɥɨɝɨɜɵɯ, ɞɢɫɤɪɟɬɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɱɟɪɟɡ 

ɤɪɨɫɫɨɜɵɟ ɲɤɚɮɵ.  

Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɪɟɞɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɟɣ 

ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ ɩɨɦɨɳɢ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɟɬɟɣ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ 

ɨɪɝɚɧɢɡɚɰɢɢ ɷɬɢɯ ɫɟɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɪɨɜɨɞɤɚ 

ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ɨɩɬɨɜɨɥɨɤɨɧɧɵɯ ɤɚɛɟɥɟɣ ɢ ɤɚɛɟɥɟɣ ɬɢɩɚ "ɜɢɬɚɹ ɩɚɪɚ" 

ɤɚɬɟɝɨɪɢɢ ɧɟ ɧɢɠɟ "5ɟ" ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɫɟɬɟɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɋɬɪɭɤɬɭɪɚ Ɋɋɍ ɢ ɉȺɁ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɬɚɤɨɣ, ɱɬɨɛɵ 

ɢɫɤɥɸɱɢɬɶ ɧɚɥɢɱɢɟ ɭɡɥɨɜ (ɟɞɢɧɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɹɡɟɣ), ɨɬɤɚɡ ɤɨɬɨɪɵɯ 

ɩɪɢɜɟɞɟɬ ɤ ɨɬɤɚɡɭ Ɋɋɍ ɢ ɉȺɁ ɜ ɰɟɥɨɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ 

ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ 

ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɟɬɟɣ ɫɢɫɬɟɦɵ.  

ȼ ɫɢɫɬɟɦɟ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɨɯɪɚɧɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ:  

  ɩɪɢ ɧɟɲɬɚɬɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɬɭɚɰɢɹɯ, ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ ɢ ɧɟɲɬɚɬɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ;  

 ɫɨɯɪɚɧɟɧɢɟ ɫɢɫɬɟɦɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ), ɬɪɟɧɞɨɜ ɢ ɠɭɪɧɚɥɨɜ ɫɨɛɵɬɢɣ ɜ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ 

ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ, ɧɟɲɬɚɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɥɢɛɨ 

ɧɟɤɨɪɪɟɤɬɧɵɯ ɞɟɣɫɬɜɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ.  
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4.2.1 ȼɵɛɨɪ ɉɅɄ 

ȼ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɋɂɄȽ ɛɭɞɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɚ ɉɅɄ Siemens SIMATIC S7–300. 

Ʉɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ Simatic S7-300 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ 

ɢɧɮɨɪɦɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɣ ɚɪɦɚɬɭɪɵ, ɫɢɫɬɟɦɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɢ ɫɢɥɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

ȼ ɫɨɫɬɚɜ ɤɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ Simatic S7-300 ɜɯɨɞɹɬ: 

1) Ɇɨɳɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɫɥɨɠɧɨɫɬɢ. ɒɢɪɨɤɚɹ ɝɚɦɦɚ ɰɟɧɬɪɚɥɶɧɵɯ 

ɩɪɨɰɟɫɫɨɪɨɜ ɪɚɡɥɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫ ɜɫɬɪɨɟɧɧɵɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ 

PROFIBUS DP. 

2) ɒɢɪɨɤɢɣ ɫɩɟɤɬɪ ɦɨɞɭɥɟɣ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ 

ɬɪɟɛɨɜɚɧɢɹɦ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ: 

– ɫɢɝɧɚɥɶɧɵɟ ɦɨɞɭɥɢ (SM) ɞɥɹ ɜɜɨɞɚ ɢ ɜɵɜɨɞɚ ɞɢɫɤɪɟɬɧɵɯ ɢ ɚɧɚɥɨɝɨɜɵɯ 

ɫɢɝɧɚɥɨɜ; 

– ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɦɨɞɭɥɢ (ɋɊ) ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ S7-300 ɤ 

ɩɪɨɦɵɲɥɟɧɧɵɦ ɫɟɬɹɦ PROFIBUS/Industrial Ethernet/PROFINET, Modbus 

TCP/Ethernet ɚ ɬɚɤɠɟ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɱɟɪɟɡ 

PtP ɢɧɬɟɪɮɟɣɫ; 

– ɢɧɬɟɪɮɟɣɫɧɵɟ ɦɨɞɭɥɢ (M), ɞɥɹ ɫɜɹɡɢ ɛɚɡɨɜɨɝɨ ɛɥɨɤɚ ɤɨɧɬɪɨɥɥɟɪɚ ɫɨ 

ɫɬɨɣɤɚɦɢ ɪɚɫɲɢɪɟɧɢɹ. Ʉ ɨɞɧɨɦɭ ɛɚɡɨɜɨɦɭ ɛɥɨɤɭ ɤɨɧɬɪɨɥɥɟɪɚ SIMATIC s7-300 

ɦɨɠɟɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɞɨ 21 ɫɬɨɣɤɢ ɪɚɫɲɢɪɟɧɢɹ. 

3) ȼɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɚɹ ɜɧɭɬɪɟɧɧɹɹ ɲɢɧɚ S7-300 ɢ 

ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɢɧɬɟɪɮɟɣɫɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɜɫɬɪɨɟɧɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɷɮɮɟɤɬɢɜɧɨɟ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ ɥɢɧɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɚɦɢ 

ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɞɥɹ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɫɜɹɡɢ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 

ɩɟɪɟɦɟɳɟɧɢɟɦ ɞɥɹ ɫɜɹɡɢ ɫ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɫɢɫɬɟɦɵ 
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ɪɚɫɩɪɟɞɟɥёɧɧɨɝɨ ɜɜɨɞɚ-ɜɵɜɨɞɚ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɢɫɬɟɦɚɦɢ MES/ERP ɢɥɢ Internet. 

4) ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ. ɉɪɢ ɪɟɲɟɧɢɢ ɫɥɨɠɧɵɯ ɤɨɦɩɥɟɤɫɧɵɯ 

ɡɚɞɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ 

ɤɨɧɬɪɨɥɥɟɪɚ S7-300 ɦɨɝɭ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ SIMATIC. ɗɬɢ ɫɪɟɞɫɬɜɚ ɜɤɥɸɱɚɸɬ ɜ ɫɜɨɣ ɫɨɫɬɚɜ ɹɡɵɤɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɹɸɳɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ 

ɨɫɧɨɜɟ ɪɚɡɪɚɛɨɬɤɢ ɝɪɚɮɨɜ ɫɨɫɬɨɹɧɢɣ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɞɢɚɝɪɚɦɦ. 

Ʉɨɧɬɪɨɥɥɟɪɵ S7-300 ɢɦɟɸɬ ɫɟɪɬɢɮɢɤɚɬ Ƚɨɫɫɬɚɧɞɚɪɬɚ Ɋɨɫɫɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɪɚɫɥɟɜɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ 

S7-300 ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɝɢɛɤɨɫɬɶ ɢ ɧɚɞёɠɧɨɫɬɶ ɩɥɚɬɮɨɪɦɵ, ɩɨɥɧɭɸ 

ɞɨɤɭɦɟɧɬɚɰɢɸ, ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɹɡɚɬɶɫɹ ɩɨ ɦɧɨɠɟɫɬɜɭ ɩɪɨɬɨɤɨɥɨɜ ɢ 

ɢɧɬɟɪɮɟɣɫɨɜ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɞёɠɧɚɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɧɟɩɪɟɪɵɜɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɫ ɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɧɚɞёɠɧɨɫɬɢ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

4.2.2 Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ 

Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɜɵɛɢɪɚɟɦ ɞɚɬɱɢɤ Rosemount 3051S, ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɤɨɦɩɚɧɢɢ «Emerson». 

ȼ ɤɚɱɟɫɬɜɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɜɵɫɬɭɩɚɟɬ ɬɟɧɡɨɪɟɡɢɫɬɨɪ, ɤɨɬɨɪɵɣ 

ɦɟɧɹɟɬ ɫɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ. ȼɟɥɢɱɢɧɚ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɧɡɨɪɟɡɢɫɬɨɪɚ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɣ ɬɨɤɨɜɵɣ 

ɫɢɝɧɚɥ 4-20ɦȺ ɢ ɩɟɪɟɞɚёɬɫɹ ɜ ɦɨɞɭɥɶ ɚɧɚɥɨɝɨɜɨɝɨ ɜɜɨɞɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ.  

ɐɟɥɶɧɨɫɜɚɪɧɚɹ ɝɟɪɦɟɬɢɱɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢɡ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɧɚɞёɠɧɨɫɬɶ ɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɜɟɞёɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɣ ɧɟ ɛɨɥɟɟ 0,055% 

ɢ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɬɟɱɟɧɢɟ 5 ɥɟɬ. Ƚɚɪɚɧɬɢɹ ɫɨɫɬɚɜɥɹɟɬ 15 ɥɟɬ. 
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4.2.3 Ⱦɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 644, ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ 

«Emerson».  

ȼɵɫɨɤɨɬɨɱɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Rosemount 644 ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɩɪɨɬɨɤɨɥɚɦ HART, FOUNDATION 

Fieldbus ɢɥɢ PROFIBUS PA, ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɹɯ ɫ ɦɨɧɬɚɠɨɦ ɜ 

ɝɨɥɨɜɤɟ ɞɚɬɱɢɤɚ ɢɥɢ ɧɚ DIN ɪɟɣɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɦɵɦ ɜɵɫɨɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ 

ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ. ɀɄ-ɞɢɫɩɥɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɞɢɤɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 

ɢɡɦɟɪɟɧɢɹ, ɚ ɨɩɰɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ-ɫɟɧɫɨɪɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɜɡɨɣɞёɧɧɭɸ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ 

ɫɟɧɫɨɪɚ ɬɟɪɦɨɦɟɬɪɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Rosemount 644 ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ, ɜ ɤɨɬɨɪɵɯ 

ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɦɟɫɟɣ ɝɚɡɨɜ, ɩɚɪɨɜ, ɝɨɪɸɱɢɯ 

ɠɢɞɤɨɫɬɟɣ ɫ ɜɨɡɞɭɯɨɦ.  

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 644 ɹɜɥɹɟɬɫɹ 

ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɚɞёɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɛɴɟɤɬɟ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɭɸ ɬɨɱɧɨɫɬɶ ɢ 

ɫɬɚɛɢɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɪɢɬɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

4.2.4 Ⱦɚɬɱɢɤ ɪɚɫɯɨɞɚ 

ȼɵɛɨɪ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɪɚɫɯɨɞɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɦɟɠɞɭ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ 

ɜɪɟɡɧɵɦ (ɥɭɛɪɢɤɚɬɨɪɧɨɝɨ ɬɢɩɚ) FGM-160, ɜɢɯɪɟɜɵɦ ɦɧɨɝɨɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦ 

ɤɨɪɩɭɫɧɵɦ Pro-V M22 ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ ɝɚɡɨɜɵɦ ɫɱёɬɱɢɤɨɦ FLOWSIC600. 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ FLOWSIC600 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɫɱёɬɱɢɤ ɝɚɡɚ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɬɚɧɞɚɪɬɵ ɜ ɫɜɨёɦ ɫɟɝɦɟɧɬɟ 

ɪɵɧɤɚ ɞɥɹ ɤɚɥɢɛɪɭɟɦɨɝɨ ɢɡɦɟɪɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɚ ɬɚɤɠɟ ɢɡɦɟɪɟɧɢɹ 

ɪɚɫɯɨɞɚ ɩɚɪɚ. ɍɠɟ ɩɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɪɟɱɶ ɢɞёɬ ɨ 

ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɧɰɟɩɰɢɢ, ɤɨɬɨɪɚɹ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɹɠёɥɵɯ 
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ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. Ʉɨɦɩɚɤɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɨ ɜɫɬɪɨɟɧɧɵɦ 

ɤɚɛɟɥɶɧɵɦ ɜɜɨɞɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɩɪɨɱɧɨɫɬɶ, 

ɧɚɞёɠɧɨɫɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟɩɪɢɯɨɬɥɢɜɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɒɢɪɨɤɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɢɚɝɧɨɫɬɢɤɢ ɭɫɬɪɨɣɫɬɜɚ FLOWSIC600 ɩɨɡɜɨɥɹɸɬ ɫɜɨɟɜɪɟɦɟɧɧɨ 

ɨɛɧɚɪɭɠɢɜɚɬɶ ɩɨɦɟɯɢ ɞɨ ɬɨɝɨ, ɤɚɤ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɛɭɞɭɬ ɢɫɤɚɠɟɧɵ. 

ɂɫɩɨɥɧɟɧɢɹ ɫ 2, 4, 4 + 1 ɢɥɢ 4 + 4 ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɥɭɱɚɦɢ ɩɨɡɜɨɥɹɸɬ 

ɩɪɢɦɟɧɹɬɶ ɫɱёɬɱɢɤɢ ɞɥɹ ɦɧɨɠɟɫɬɜɚ ɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɜɩɥɨɬɶ ɞɨ ɢɡɦɟɪɟɧɢɣ ɫ ɨɛɹɡɚɬɟɥɶɧɨɣ ɤɚɥɢɛɪɨɜɤɨɣ. 

Ɍɚɛɥɢɰɚ 17 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ FLOWSIC600 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɡɵ 
ɉɪɢɪɨɞɧɵɣ ɝɚɡ (ɫɭɯɨɣ, ɜɥɚɠɧɵɣ), ɩɨɩɭɬɧɵɣ 
ɧɟɮɬɹɧɨɣ ɝɚɡ, ɜɨɡɞɭɯ ɢ ɬ.ɞ. 

Ⱦɢɚɩɚɡɨɧ ɬɟɦɩɟɪɚɬɭɪ 
ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ 

-40…+180 ɨɋ 

Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɣ ɢɡɦɟɪɹɟɦɨɣ 
ɫɪɟɞɵ 

0 ɛɚɪ … 250 ɛɚɪ (ɢɡɛ.) 

Ɋɚɛɨɱɢɣ ɪɚɫɯɨɞ ɞɥɹ DN 500 200…20000 ɦ3/ɱ 

Ɍɢɩɢɱɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ  

4 ɥɭɱɚ: ±0,5% (ɫɭɯ. ɤɚɥɢɛɪɨɜɤɚ); ±0,3% (ɩɨɫɥɟ 
ɤɚɥɢɛɪɨɜɤɢ – Ɋɨɫɫɢɹ ȽɈɋɌ); ±0,1% (ɩɨɫɥɟ 
ɤɚɥɢɛɪɨɜɤɢ ɢ ɤɨɪɪɟɤɰɢɢ ɩɨɥɢɧɨɦɨɦ – ȿɜɪɨɩɚ; 
ɋɒȺ) 

ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 

Ⱥɧɚɥɨɝɨɜɵɣ ɜɵɯɨɞ: Ⱥɤɬɢɜɧɵɣ/ɉɚɫɫɢɜɧɵɣ; 
ɨɩɬɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɣ; 4…20 ɦȺ. 
ɐɢɮɪɨɜɵɟ ɜɵɯɨɞɵ: ɉɚɫɫɢɜɧɵɟ, ɨɩɬɢɱɟɫɤɢ 
ɢɡɨɥɢɪɨɜɚɧɧɵɟ, ɨɬɤɪɵɬɵɣ ɤɨɥɥɟɤɬɨɪ ɢɥɢ 
NAMUR. 

ɇɚɥɢɱɢɟ ɜɡɪɵɜɨɡɚɳɢɳёɧɧɨɝɨ 

(ȿɯ, ȼɧ) ɢɫɩɨɥɧɟɧɢɹ 
ɟɫɬɶ 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɵɥɢ ɢ ɜɨɞɵ 

IP 65/IP 67 
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Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɂɧɬɟɪɮɟɣɫɵ 2ɯRS485 

ɉɪɨɬɨɤɨɥɵ ɫɜɹɡɢ ɫ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɪɟɞɨɣ 

HART, Modbus ASCII/Modbus RTU 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ  ɇɟ ɦɟɧɟɟ 5 ɥɟɬ 

4.2.5 Ⱥɧɚɥɢɡɚɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ 

   ȼɵɛɪɚɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɧɨ AMETEK 241CE ɧɨ II ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ ɧɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨ ɬɨɱɤɢ ɪɨɫɵ ɧɨ ɩɨ 

ɭɝɥɟɜɨɞɨɪɨɞɚɦ ɧɨ ɜ ɩɪɢɪɨɞɧɨɦ ɧɨ ɝɚɡɟ ɜ ɧɨ ɩɪɨɰɟɫɫɟ ɟɝɨ ɧɨ ɞɨɛɵɱɢ, ɩɟɪɟɪɚɛɨɬɤɢ, 

ɧɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɧɨ ɩɨɬɪɟɛɥɟɧɢɹ. Ⱥɧɚɥɢɡɚɬɨɪ ɧɨ 241CE II ɧɨ ɞɨɩɭɳɟɧ ɞɥɹ 

ɧɨ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɧɨ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɧɨ ɡɨɧɚɯ ɜ ɧɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨ ɦɚɪɤɢɪɨɜɤɨɣ 

1ȿxdIIBT4 ɧɨ X.   

Ɉɫɨɛɟɧɧɨɫɬɢ:  

 ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ  

 ɇɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɨɦɟɯɚɦ  

 Ȼɨɥɶɲɨɣ ɪɟɫɭɪɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɹɱɟɣɤɢ  

 ɉɪɨɫɬɚɹ ɩɪɨɜɟɪɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɬɨɝɨ ɩɪɨɩɚɧɚ  

 ɉɨɫɬɨɹɧɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ  

4.2.6 Ⱥɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ ɝɚɡɚ 

ȼɵɛɨɪ ɚɧɚɥɢɡɚɬɨɪɨɜ ɚɧɚɥɢɡɚɬɨɪɨɜ ɜɥɚɠɧɨɫɬɢ ɧɨ ɩɪɨɢɫɯɨɞɢɥ ɦɟɠɞɭ ɥɚɡɟɪɧɵɦ 

ɚɧɚɥɢɡɚɬɨɪɨɦ ɜɥɚɠɧɨɫɬɢ AMETEK ɦɨɞɟɥɢ 5100 ɢ ɩɶɟɡɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦ 

ɚɧɚɥɢɡɚɬɨɪɨɦ ɜɥɚɠɧɨɫɬɢ ɧɨ AMETEK, ɦɨɞɟɥɶ 5000.   

 ɉɶɟɡɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɚɧɚɥɢɡɚɬɨɪɵ ɜɥɚɠɧɨɫɬɢ – ɤɜɚɪɰɟɜɵɟ ɦɢɤɪɨɜɟɫɵ 

- ɨɬɥɢɱɚɟɬ ɪɟɤɨɪɞɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɞɢɚɩɚɡɨɧɚɯ ppm, ppb ɢ 

ɞɚɠɟ ppt. Ɍɚɤɢɟ ɚɧɚɥɢɡɚɬɨɪɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɪɢɮɨɪɦɢɧɝɚ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɥɟɮɢɧɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɪɢɪɨɞɧɨɝɨ ɢ 

ɩɨɩɭɬɧɨɝɨ ɝɚɡɚ. ɉɨɷɬɨɦɭ ɫɜɨɣ ɜɵɛɨɪ ɫɞɟɥɚɟɦ ɧɚ ɩɨɬɨɱɧɨɦ ɧɨ ɚɧɚɥɢɡɚɬɨɪɟ 

ɜɥɚɠɧɨɫɬɢ ɧɨ AMETEK ɦɨɞɟɥɶ ɧɨ 5000. 

ɂɫɤɥɸɱɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
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 Ȼɵɫɬɪɵɣ ɨɬɤɥɢɤ 

 ȼɵɫɨɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ 

 ɇɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɨɦɟɯɚɦ 

 Ȼɨɥɶɲɨɣ ɪɟɫɭɪɫ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɹɱɟɣɤɢ. 

Ɇɨɞɟɥɶ 5000 ɩɪɟɞɥɚɝɚɟɬ ɜɵɫɨɤɭɸ ɯɚɪɚɤɬɟɪɧɨɫɬɶ, ɫɟɥɟɤɬɢɜɧɨɫɬɶ, 

ɫɤɨɪɨɫɬɶ ɨɬɜɟɬɚ ɢ ɛɨɥɶɲɭɸ ɧɚɞёɠɧɨɫɬɶ. 

4.3 Ɇɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

Ɉɫɧɨɜɧɵɦ, ɧɨ ɧɟ ɟɞɢɧɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 

ɧɚɞёɠɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɹɜɥɹɟɬɫɹ ɢɦɟɧɧɨ ɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ, ɛɵɥɨ 

ɜɵɛɪɚɧɨ ɞɥɹ ɟё ɪɟɚɥɢɡɚɰɢɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɉɅɄ Siemens SIMATIC S7–300, 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ Rosemount 3051S, ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ Rosemount 

644, ɚɧɚɥɢɡɚɬɨɪ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɱɤɢ ɪɨɫɵ ɧɨ AMETEK 241CE ɧɨ II, ɚɧɚɥɢɬ, ɚɧɚɥɢɡɚɬɨɪ 

ɜɥɚɠɧɨɫɬɢ ɧɨ AMETEK ɦɨɞɟɥɶ ɧɨ 5000..,  

ȼɫё ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

ɩɪɨɲɥɨ ɦɧɨɝɨɥɟɬɧɢɟ ɨɩɵɬɧɨ ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɥɨɳɚɞɧɵɯ 

ɦɧɨɝɢɯ ɝɚɡɨɬɪɚɧɫɩɨɪɬɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ Ɋɨɫɫɢɢ. ȼ ɯɨɞɟ ɤɨɬɨɪɵɯ ɨɧɨ ɛɵɥɨ 

ɩɪɢɡɧɚɧɨ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞёɠɧɵɦ ɞɥɹ ɨɫɧɚɳɟɧɢɹ ɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. 

ȿɳё ɨɞɧɢɦ ɫɨɫɬɚɜɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɧɚɞёɠɧɨɫɬɶ 

ɫɢɫɬɟɦɵ, ɹɜɥɹɟɬɫɹ ɡɚɤɭɩɤɚ Ɂɂɉ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ ɜ ɪɚɡɦɟɪɟ 10% ɨɬ 

ɢɦɟɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨ ɧɟ ɦɟɧɶɲɟ ɨɞɧɨɝɨ ɷɤɡɟɦɩɥɹɪɚ. 

Ɍɚɛɥɢɰɚ 18 – ɉɟɪɟɱɟɧɶ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɂɂɉ ɡɚɥɨɠɟɧɧɵɣ ɜ ɪɚɦɤɚɯ 

ɩɪɨɟɤɬɚ ɪɚɡɪɚɛɨɬɤɢ ɋɂɄȽ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ 

Ⱦɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ "Rosemount 3051C" 2 

Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ " Rosemount 644" 2 

ȼɵɱɢɫɥɢɬɟɥɶ ɪɚɫɯɨɞɚ FloBoss 107 1 

Ⱥɧɚɥɢɡɚɬɨɪ AMETEK 241CE II 1 

Ⱥɧɚɥɢɡɚɬɨɪ ɜɥɚɠɧɨɫɬɢ AMETEK ɦɨɞɟɥɶ 5000 1 
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4.4 Ⱥɧɚɥɢɡ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ 

ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɛɪɚɧɧɵɯ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɞɚɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ 

ɞɨɫɬɚɬɨɱɧɭɸ ɧɚɞёɠɧɨɫɬɶ ɫɢɫɬɟɦ ɧɚ ɩɥɨɳɚɞɧɵɯ ɨɛɴɟɤɬɚɯ, ɧɟ ɩɪɢɛɟɝɚɹ ɤ 

ɱɪɟɡɦɟɪɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɡɚɬɪɚɬɚɦ, ɩɨɡɜɨɥɹɹ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɚɧɫ 

ɦɟɠɞɭ ɜɥɨɠɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢ ɩɨɥɭɱɟɧɧɵɦ ɷɮɮɟɤɬɨɦ  

 

  



97 

 

Ɂɚɤɥɸɱɟɧɢɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɋɂɄȽ. ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɛɵɥ ɢɡɭɱɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɋɂɄȽ. Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ 

ɫɬɪɭɤɬɭɪɧɚɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɋɂɄȽ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɚɜ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɫɢɝɧɚɥɨɜ. ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ȻɄɇɋ, ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɧɚ ɛɚɡɟ ɩɨɥɟɜɵɯ ɭɫɬɪɨɣɫɬɜ 

ɮɢɪɦɵ Rosemount, ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ Simens S7-300 ɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ SCADA-ɩɚɤɟɬɚ WinCC. ȼ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɜɧɟɲɧɢɯ ɩɪɨɜɨɞɨɤ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɧɹɬɶ ɫɢɫɬɟɦɭ ɩɟɪɟɞɚɱɢ 

ɫɢɝɧɚɥɨɜ ɨɬ ɩɨɥɟɜɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɳɢɬ ɄɂɉɢȺ ɢ ȺɊɆ ɨɩɟɪɚɬɨɪɚ ɢ, ɜ ɫɥɭɱɚɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɥɟɝɤɨ ɢɯ ɭɫɬɪɚɧɢɬɶ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɛɨɪɨɦ ɞɚɧɧɵɯ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ 

ɚɥɝɨɪɢɬɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫɛɨɪɨɦ ɞɚɧɧɵɯ. Ⱦɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ (ɪɚɡɪɚɛɨɬɚɧ ɉɂȾ-ɪɟɝɭɥɹɬɨɪ). ȼ 

ɡɚɤɥɸɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɞɟɪɟɜɨ ɷɤɪɚɧɧɵɯ 

ɮɨɪɦ, ɦɧɟɦɨɫɯɟɦɵ ɋɂɄȽ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɚɹ ɋȺɍ ɋɂɄȽ ɧɟ ɬɨɥɶɤɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɬɟɤɭɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɫɢɫɬɟɦɟ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɧɨ ɢ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɝɢɛɤɨɫɬɶ, 

ɩɨɡɜɨɥɹɸɳɭɸ ɢɡɦɟɧɹɬɶ ɢ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɋȺɍ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɨɡɪɚɫɬɚɸɳɢɦɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɟɛɨɜɚɧɢɹɦ.  
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http://www2.emersonprocess.com/siteadmincenter/pm%20metran%20documents/catalog/catalogues/dt/rosemount-644.pdf
http://www2.emersonprocess.com/siteadmincenter/pm%20metran%20documents/catalog/catalogues/dt/rosemount-644.pdf
http://газмашстрой.рф/pasporta/pasport-flowsic600.pdf
http://www.artvik.ru/pdf/moisture-in-gas_analyzers/241.pdf
http://www.artvik.ru/pdf/moisture-in-gas_analyzers/241.pdf
http://vympel.group/company/articles/aktualnost-i-problemy-izmereniya-temperatury-kondensatsii-uglevodorodov-v-prirodnom-gaze/
http://vympel.group/company/articles/aktualnost-i-problemy-izmereniya-temperatury-kondensatsii-uglevodorodov-v-prirodnom-gaze/
http://www.artvik.ru/pdf/moisture-in-gas_analyzers/5000.pdf
http://www.emerson.com/documents/automation/floboss-107-flow-manager-instruction-manual-russian-ru-133736.pdf
http://www.emerson.com/documents/automation/floboss-107-flow-manager-instruction-manual-russian-ru-133736.pdf
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ɉpɢɥoɠɟɧɢɟ Ⱥ. Ɏɭɧɤɰɢoɧɚɥɶɧɚɹ ɫɯɟɦɚ ɭɡɥɚ ɭɱɟɬɚ ɝɚɡɚ 

К1

К4

К2

К3

К6

К7 К8

ʦ̵од ̐̌̌̚ ʦ̵̼од ̐̌̌̚

К5

ʺ˃
13-1

QT

11-1

TG

9
PIT

2-1

TIT

1-1

PG

7

FT

3-1

PT

15-1

PC

15-5

PG

8

FT

6-1

TIT

4-1

PIT

5-1

TG

10

QT

12-1

ʺ˃
14-1

̥

̥

̥

̥

̥

̥

̥
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ɉpɢɥoɠɟɧɢɟ Ȼ. Ɍpɟɯɭpoɜɧɟɜɚɹ ɫɢɫɬɟɦɚ Ⱥɋ

Д̌т̸̛к̛ ̛ ̛̭пол̛̦тел̦̼̽е ут̭̬о̜̭т̏̌ 

4
-2

0
 ̥

А

4
-2

0
 ̥

А

ˁет  ̽Ethernet

ˁет  ̽Ethernet

ʻ̛̛̙̦̜ 
(поле̏о̜)

˄̬о̏е̦̽:

ˁ̬ед̛̦̜ 
(ко т̦̬олле̬̦̼̜)

˄̬о̏е̦̽:

ʦе̵̛̬̦̜ у̬о̏е̦̽
ʰ̴̦о̶̛̬̥̌о̦̦о-

̸̛̼̭̏л̛тел̦̼̜̽

ʺ̬̹̬̌ут̛̌̚то̬ 

ˁет  ̽Ethernet
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ɉɪɢɥɨɠɟɧɢɟ ȼ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩo ANSI/ISA

К1

К4

К2

К3

К6

К7 К8

ʦ̵од ̐̌̌̚ ʦ̵̼од ̐̌̌̚

К5

MT

13

QT

11

TI

9
PIT

2

TIT

1

PI

7

FT

3

PT

15̌
PY

15-̍

PI

8

FT

6

TIT

4

PIT

5

TI

10

QT

12

MT

14

̥

̥

̥

̥

̥ ̥

̥

PIC

15-̍

MS
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ɉpɢɥoɠɟɧɢɟ Ƚ. ɋɯɟɦɚ ɜɧɟɲɧɢɯ ɩpoɜoɞoɤ 

ʻ̛̥̌е̦о̛̦̏̌я 
п̬̥̌̌ет̬̌

˃е̥пе̬̌ту̬  ̌
то̸к̛ ̬о̭̼ ˀ̵̭̌од ̐̌̌̚

ʺе̭то от̍о̬̌
̛̥пул̭̽̌

˃̛п д̌т̸̛к̌

ʿо̶̛̛̚я

˃е̥пе̬̌ту̬  ̌
то̸к̛ ̬о̭̼ Д̌̏ле̛̦е

Rosemount 3051S Rosemount 644 Rosemount 644 Rosemount 3051S Rosemount 3051S
FlowSIC600

Quatro

11-1 12-1 3-1 15-1 1-1 4-1 2-1 5-1 6-1

ˀ̵̭̌од ̐̌̌̚Д̌̏ле̛̦е˃е̥пе̬̌ту̬̌

ʰЛ-2ʰЛ-1 ʰЛ-2ʰЛ-2ʰЛ-1ˀе̐улято̬ʰЛ-1ʰЛ-1 ʰЛ-2

FlowSIC600

Quatro
AMETEK 241CE IIAMETEK 241CE II

КʦʦʧЭ̦̐ 4̵1 10̥

1 2 3 1 2 3 1 2 3

11-1 12-1 3-1

10 11 12

1
1

-1
-1

P
E

1
2

-1
-1

1
2

-1
-2

P
E

3
-1

-1

3
-1

-2

P
E

1 2 3 4 5 6

1
1

-1
-1

1
1

-1
-2

1
1

-1
-1

1
1

-1
-2

1
2

-1
-1

1
2

-1
-2

1
2

-1
-1

1
2

-1
-2

3
-1

-1

3
-1

-2

3
-1

-1

3
-1

-2

P
E

P
E

P
E

1
1

-1
-2

7 8 9 10

1 2 3 1 2 3 1 2 3

15-1 1-1 4-1

13 14 15

1
5

-1
-1

P
E

1
-1

-1

1
-1

-2

P
E

4
-1

-1

4
-1

-2

P
E

1 2 3 4 5 6
1

5
-1

-1

1
5

-1
-2

1
5

-1
-1

1
5

-1
-2

1
-1

-1

1
-1

-2

1
-1

-1

1
-1

-2

4
-1

-1

4
-1

-2

4
-1

-1

4
-1

-2

P
E

P
E

P
E

1
5

-1
-2

7 8 9 10

1 2 3 1 2 3 1 2 3

2-1 5-1 6-1

16 17 18

2
-1

-1

P
E

5
-1

-1

5
-1

-2

P
E

6
-1

-1

6
-1

-2

P
E

1 2 3 4 5 6

2
-1

-1

2
-1

-2

2
-1

-1

2
-1

-2

5
-1

-1

5
-1

-2

5
-1

-1

5
-1

-2

6
-1

-1

6
-1

-2

6
-1

-1

6
-1

-2

P
E

P
E

P
E

2
-1

-2

7 8 9 10

ɓ
ɢɬ

 Ʉ
ɂ

ɉ
ɢȺ

1 2 3 4 5 6

1
1

-1
-1

1
1

-1
-2

1
2

-1
-1

1
2

-1
-2

3
-1

-1

3
-1

-2

7 8 9 10 1 2 3 4 5 6

1
5

-1
-1

1
5

-1
-2

1
-1

-1

1
-1

-2

4
-1

-1

4
-1

-2

7 8 9 10 1 2 3 4 5 6

2
-1

-1

2
-1

-2

5
-1

-1

5
-1

-2

6
-1

-1

6
-1

-2

7 8 9 10

КʦʦʧЭ̦̐ 4̵1 200̥
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ɉɪɢɥɨɠɟɧɢɟ Ⱦ. Ɇɧɟɦɨɫɯɟɦɚ ɋɂɄȽ 


