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ɇаɰɢɨɧаɥьɧɵɣ ɢɫɫɥɟɞɨɜаɬɟɥьɫɤɢɣ  
Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ, ɤаɮɟɞɪа 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
 
ȼ ɧаɫɬɨяɳɟɟ ɜɪɟɦя ɜɨ ɜɫɟɯ ɨɛɥаɫɬяɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɩɪɨɢɫɯɨɞɢɬ аɤɬɢɜɧɵɣ ɪɨɫɬ 

ɩɨɬɪɟɛɥɟɧɢя ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɍɜɟɥɢɱɟɧɢɟ ɜɥɢяɧɢя ɞаɧɧɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɮаɤɬɨɪа ɧа 
ɢɫɩɨɥьɡɭɟɦɨɟ ɫɥɨɠɧɨɟ ɢ ɞɨɪɨɝɨɫɬɨяɳɟɟ ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ ɩɪɢɜɟɥɨ ɤ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦаɤɫɢɦɢɡаɰɢɢ ɢɫɩɨɥьɡɨɜаɧɢя ɟɝɨ ɪɟɫɭɪɫа. 

Ɍɪаɧɫɮɨɪɦаɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ яɜɥяɟɬɫя ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɥɸɛɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. ɇа ɟɝɨ ɪаɛɨɬɭ ɜɥɢяɸɬ ɤаɤ ɜɧɟшɧɢɟ ɜɨɡɞɟɣɫɬɜɢя (ɝɪɨɡɨɜɵɟ ɢ 
ɤɨɦɦɭɬаɰɢɨɧɧɵɟ ɩɟɪɟɧаɩɪяɠɟɧɢя, ɩɨɜɵшɟɧɢɟ ɪаɛɨɱɟɝɨ ɧаɩɪяɠɟɧɢя, ɫɟɣɫɦɢɱɟɫɤɢɟ 
ɜɨɡɞɟɣɫɬɜɢя, ɩɟɪɟɝɪɭɡɤɢ ɢ ɬ.ɞ.), ɬаɤ ɢ ɜɧɭɬɪɟɧɧɢɟ ɞɟɮɟɤɬɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɪаɡɨɜаɜшɢɟɫя ɜ 
ɪɟɡɭɥьɬаɬɟ ɟɝɨ ɷɤɫɩɥɭаɬаɰɢɢ (ɜɵɝɨɪаɧɢɟ ɜɢɬɤɨɜ ɜɫɥɟɞɫɬɜɢɟ ɞɥɢɬɟɥьɧɨ ɧɟɨɬɤɥɸɱаɟɦɵɯ КЗ ɧа 
ɫɬɨɪɨɧɟ ɇɇ, ɩɟɪɟɝɪɟɜ ɫɟɪɞɟɱɧɢɤа ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɤɨɧɬɭɪа КЗ, ɡаɫɨɪɟɧɢɟ ɬɪɭɛɨɤ 
ɨɯɥаɞɢɬɟɥя, ɧаɪɭшɟɧɢɟ ɤɨɧɬаɤɬɨɜ ɢ ɬ.ɞ.). 

Ⱦɥя ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥя ɫɨɫɬɨяɧɢя ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя ɢ 
ɧаɯɨɠɞɟɧɢя ɬɟɯ ɢɥɢ ɢɧɵɯ ɞɟɮɟɤɬɨɜ ɢɫɩɨɥьɡɭɟɬɫя ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɞɢаɝɧɨɫɬɢɪɨɜаɧɢя. К 
ɨɫɧɨɜɧɵɦ ɦɟɬɨɞаɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ Д1Жμ   ɝаɡɨɯɪɨɦаɬɢɱɟɫɤɢɣ аɧаɥɢɡ ɪаɫɬɜɨɪɟɧɧɵɯ ɜ ɦаɫɥɟ ɝаɡɨɜ (ȽɏȺ)ν  ɢɡɦɟɪɟɧɢɟ ɢ ɥɨɤаɥɢɡаɰɢя ɱаɫɬɢɱɧɵɯ ɪаɡɪяɞɨɜν  ɬɟɩɥɨɜɢɡɢɨɧɧɵɣ ɤɨɧɬɪɨɥь. 

ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪаɤɬɢɤɢ ɧа ɩɨɞɫɬаɧɰɢɢ η00 ɤȼ “ɉɟɪɟɫɜɟɬ” ɧаɦɢ 
ɛɵɥа ɢɡɭɱɟɧа ɫɨɜɪɟɦɟɧɧая ɫɢɫɬɟɦа ɞɢаɝɧɨɫɬɢɤɢ ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя -  
ɋɍɆɌɈ (ɫɢɫɬɟɦа ɭɩɪаɜɥɟɧɢя, ɦɨɧɢɬɨɪɢɧɝа ɢ ɞɢаɝɧɨɫɬɢɤɢ ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜаɧɢя). 

Ⱦаɧɧая ɫɢɫɬɟɦа ɩɪɟɞɧаɡɧаɱɟɧа ɞɥя ɭɦɟɧьшɟɧɢя ɪɢɫɤɨɜ ɜɨɡɦɨɠɧɵɯ ɨɬɤаɡɨɜ 
ɞɨɪɨɝɨɫɬɨяɳɟɝɨ ɨɛɨɪɭɞɨɜаɧɢя, ɫɨɤɪаɳɟɧɢя ɱɢɫɥɟɧɧɨɫɬɢ ɨɛɫɥɭɠɢɜаɸɳɟɝɨ ɩɟɪɫɨɧаɥа ɢ 
ɨɫɜɨɛɨɠɞɟɧɢя ɟɝɨ ɨɬ ɪɭɬɢɧɧɵɯ ɩɪɨɰɟɞɭɪ ɩɪɨɮɢɥаɤɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥя. 

ɋɍɆɌɈ ɩɪɟɞɧаɡɧаɱɟɧа ɞɥя ɪɟшɟɧɢя ɫɥɟɞɭɸɳɢɯ ɡаɞаɱμ  ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɡɦɟɪɟɧɢя, ɪɟɝɢɫɬɪаɰɢɢ ɢ ɨɬɨɛɪаɠɟɧɢя ɨɫɧɨɜɧɵɯ ɩаɪаɦɟɬɪɨɜ 
ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ ɜ ɧɨɪɦаɥьɧɵɯ ɩɪɟɞаɜаɪɢɣɧɵɯ ɢ аɜаɪɢɣɧɵɯ ɪɟɠɢɦаɯν  ɩɪɨɝɧɨɡɢɪɨɜаɧɢя ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨяɧɢя ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ;  ɢɧɬɟɝɪаɰɢɢ ɜ Ⱥɋɍ Ɍɉ ɷɧɟɪɝɨɨɛɴɟɤɬа. 

ɋɍɆɌɈ яɜɥяɟɬɫя ɫɢɫɬɟɦɨɣ ɫ ɢɟɪаɪɯɢɱɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. ȼ ɞаɧɧɨɣ ɫɬɪɭɤɬɭɪɟ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬь ɬɪɢ ɯаɪаɤɬɟɪɧɵɯ ɭɪɨɜɧя ДβЖμ  ɫɛɨɪа ɞаɧɧɵɯ (ɞаɬɱɢɤɢ); 
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 ɨɛɪаɛɨɬɤɢ ɩɨɥɭɱɟɧɧɵɯ ɩɨɤаɡаɧɢɣ ɞаɬɱɢɤɨɜ ɢ ɤɨɦаɧɞ ɭɩɪаɜɥɟɧɢя (ШɍɆɌ-Ɇ)ν  ɨɛɴɟɞɢɧɟɧɢя, ɯɪаɧɟɧɢя, ɜɢɡɭаɥɢɡаɰɢɢ ɢ ɩɟɪɟɞаɱɢ ɞаɧɧɵɯ ɜ Ⱥɋɍ Ɍɉ. 
ɋɯɟɦа ɫɬɪɭɤɬɭɪɵ ɋɍɆɌɈ ɩɪɟɞɫɬаɜɥɟɧа ɧа ɪɢɫɭɧɤɟ 1. 
 

 
Ɋɢɫ. 1. ɋɯɟɦа ɢɟɪаɪɯɢɢ ɋɍɆɌɈ 

ɉɟɪɜɵɣ ɭɪɨɜɟɧь ɜɤɥɸɱаɟɬ ɜ ɫɟɛя ɜɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɡаɳɢɬɵ, ɢɡɦɟɪɢɬɟɥьɧɵɟ 
ɫɢɫɬɟɦɵ, ɞаɬɱɢɤɢ ɢ ɞɪɭɝɢɟ ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜа ɫ аɧаɥɨɝɨɜɵɦ ɢɥɢ ɰɢɮɪɨɜɵɦ 
ɜɯɨɞɨɦ. 

ȼɬɨɪɨɣ ɭɪɨɜɟɧь ɜ ɋɍɆɌɈ ɪɟаɥɢɡɨɜаɧ ɜ ɜɢɞɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ шɤаɮа ɭɩɪаɜɥɟɧɢя 
ɢ ɦɨɧɢɬɨɪɢɧɝа ШɍɆɌ-Ɇ. Ⱦаɧɧɵɟ шɤаɮɵ ɭɫɬаɧаɜɥɢɜаɸɬɫя ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɤаɠɞɨɝɨ ɛаɤа 
ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ, аɜɬɨɬɪаɧɫɮɨɪɦаɬɨɪɨɜ ɢ ɪɟаɤɬɨɪɨɜ.  

Шɤаɮɵ ɭɩɪаɜɥɟɧɢя ɢ ɦɨɧɢɬɨɪɢɧɝа ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя ɬɢɩа ШɍɆɌ-
Ɇ0ɯɯ, ɪаɫɫɦɨɬɪɟɧɧɵɟ ɧаɦɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪаɤɬɢɤɢ, ɨɛɟɫɩɟɱɢɜаɸɬ 
ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣμ  ɩɪɢɟɦ ɬɟɦɩɟɪаɬɭɪɧɵɯ ɫɢɝɧаɥɨɜ ɨɬ ɬɟɪɦɨɦɟɬɪɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢя ɬɢɩа “Pt100”ν  ɩɪɢɟɦ ɫɢɝɧаɥɨɜ ɨɬ ɜɧɟшɧɢɯ ɞаɬɱɢɤɨɜ ɫ аɧаɥɨɝɨɜɵɦɢ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧаɥаɦɢ 
(ɞаɬɱɢɤɢ ɜɥаɠɧɨɫɬɢ, ɬɟɦɩɟɪаɬɭɪɵ ɨɛɦɨɬɤɢ, ɬɟɦɩɟɪаɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦаɫɥа ɢ ɬ.ɞ.) ɢ 
ɞаɬɱɢɤɨɜ ɫ ɜɵɯɨɞɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ RS-485;  ɩɪɢɟɦ ɜɧɟшɧɢɯ ɤɨɧɬаɤɬɧɵɯ ɫɢɝɧаɥɨɜ ɨ ɫɨɫɬɨяɧɢɢ ɨɬɞɟɥьɧɵɯ ɭɡɥɨɜ ɢ аɝɪɟɝаɬɨɜ 
ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢяν  ɤɨɧɬɪɨɥь ɬɨɤа ɧɟɣɬɪаɥɢ (ɞɥя ȺɌ)ν  ɞɢɫɬаɧɰɢɨɧɧɨɟ ɭɩɪаɜɥɟɧɢɟ ɪаɛɨɬɨɣ Ɋɉɇ ɢ ɤɨɧɬɪɨɥь ɢɫɩɨɥɧɟɧɢя ɤɨɦаɧɞν  ɫаɦɨɞɢаɝɧɨɫɬɢɤа ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɤаɡаɜшɟɝɨ ɭɡɥаν  ɩɟɪɟɞаɱа ɧа ɜɟɪɯɧɢɣ ɭɪɨɜɟɧь ɫɢɫɬɟɦɵ (ɋɍɆɌɈ) ɢɧɮɨɪɦаɰɢɢ ɨ ɫɨɫɬɨяɧɢɢ 
ɫɢɫɬɟɦɵ ɨɯɥаɠɞɟɧɢя, а ɬаɤɠɟ аɩɩаɪаɬɭɪɵ ШɍɆɌ-Ɇ0ɯ-ɯɯ. 

Шɤаɮɵ ШɍɆɌ-Ɇ0ɯ-ɯɯ ɫɨɫɬɨяɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɜɡаɢɦɨɫɜяɡаɧɧɵɯ ɭɡɥɨɜ ɢ ɫɢɫɬɟɦμ 
1. ɜɧɭɬɪɟɧɧяя ɤɨɧɬɪɨɥɥɟɪɧая ɫɟɬь (ɜɵɩɨɥɧɟɧа ɧа ɛаɡɟ ɫɬаɧɞаɪɬɧɨɝɨ 

ɩɨɫɥɟɞɨɜаɬɟɥьɧɨɝɨ ɢɧɬɟɪɮɟɣɫа RS-485); 
2. ɰɟɧɬɪаɥьɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɭɩɪаɜɥɟɧɢя; 
3. ɫɢɫɬɟɦа ɫɛɨɪа ɢ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪаɛɨɬɤɢ ɜɯɨɞɧɨɣ ɢɧɮɨɪɦаɰɢɢ (Ɇɨɞɭɥɢ ICP-

DAS); 
4. ɫɢɫɬɟɦа ɜɬɨɪɢɱɧɨɝɨ ɩɢɬаɧɢя; 
5. ɨɩɬɢɱɟɫɤɢɣ ɤаɧаɥ ɫɜяɡɢ ɫ ɜɟɪɯɧɢɦ ɭɪɨɜɧɟɦ ɋɍɆɌɈν 
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6. ɫɢɫɬɟɦа ɩɪɢɟɦа ɫɢɝɧаɥɨɜ ɨɬ ɫɟɥьɫɢɧɧɵɯ ɞаɬɱɢɤɨɜ ɩɨɥɨɠɟɧɢя Ɋɉɇ ɮаɡ Ⱥ, B, C; 
7. ɫɢɫɬɟɦа ɩɨɞɞɟɪɠаɧɢя ɬɟɦɩɟɪаɬɭɪɵ ɜɧɭɬɪɢ шɤаɮаν 
8. ɫɢɫɬɟɦа ɫɟɪɜɢɫа ɢ ɜɫɩɨɦɨɝаɬɟɥьɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ. 

Ɍɪɟɬɢɣ ɭɪɨɜɟɧь, ɫаɦɵɣ ɜɟɪɯɧɢɣ ɢɟɪаɪɯɢɱɟɫɤɢɣ ɭɪɨɜɟɧь ɋɍɆɌɈ, ɩɪɟɞɫɬаɜɥяɟɬ ɫɨɛɨɣ 
аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɟ ɪаɛɨɱɟɟ ɦɟɫɬɨ ɨɩɟɪаɬɨɪа (ȺɊɆ). Ⱥɩɩаɪаɬɭɪа ɞаɧɧɨɝɨ ɭɪɨɜɧя ɋɍɆɌɈ 
ɪаɡɦɟɳаɟɬɫя ɜ шɤаɮɭ аɜɬɨɦаɬɢɡɢɪɨɜаɧɧɨɝɨ ɦɟɫɬа ШȺɊɆ ɋɍɆ. 

Ⱦаɧɧɵɟ шɤаɮɵ ɜɵɩɨɥɧяɸɬ ɪяɞ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣμ  ɭɩɪаɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥь ɫɨɫɬɨяɧɢя ɥɨɤаɥьɧɵɯ ɫɟɬɟɣ ɩɨɞɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝа, 
ɭɩɪаɜɥɟɧɢя ɢ ɞɢаɝɧɨɫɬɢɤɢ ɌɈν  ɩɨɥɭɱɟɧɢɟ ɞɢаɝɧɨɫɬɢɱɟɫɤɢɯ ɞаɧɧɵɯ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜаɦɢ ɫɪɟɞɧɟɝɨ 
ɭɪɨɜɧя (ШɍɆɌ-Ɇ, ɩɪɢɛɨɪɵ ɤɨɧɬɪɨɥя ɢɡɨɥяɰɢɢ ɢ ɫɨɫɬɨяɧɢя ɜɜɨɞɨɜ)ν  ɢɡɦɟɪɟɧɢɟ аɤɬɢɜɧɨɣ ɢ ɪɟаɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɌɈν  ɩɨɥɭɱɟɧɢɟ ɪɟɡɭɥьɬаɬɨɜ ɫаɦɨɞɢаɝɧɨɫɬɢɤɢ ɩɟɪɜɢɱɧɵɯ ɞаɬɱɢɤɨɜ ɢ ШɍɆɌ-Ɇν  ɮɨɪɦɢɪɨɜаɧɢɟ ɞаɧɧɵɯ ɞɥя SCADA ɫɢɫɬɟɦɵν  ɜɵɩɨɥɧɟɧɢɟ ɜ ɪɟаɥьɧɨɦ ɜɪɟɦɟɧɢ ɪаɫɱɟɬɧɵɯ ɡаɞаɱ. 

Шɤаɮɵ ШȺɊɆ ɋɍɆ ɫɨɫɬɨяɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɡɥɨɜ ɢ ɫɢɫɬɟɦμ 
1. ɫɢɫɬɟɦа ɜɬɨɪɢɱɧɨɝɨ ɷɥɟɤɬɪɨɩɢɬаɧɢя; 
2. ɭɩɪаɜɥяɸɳɢɣ ɩɪɨɦɵшɥɟɧɧɵɣ ɤɨɦɩьɸɬɟɪ; 
3. ɫɢɫɬɟɦа ɤɨɧɬɪɨɥя ɩɟɪɟɧаɩɪяɠɟɧɢя (ɫɨɫɬɨɢɬ ɢɡ ɩɥаɬ ɉɉɌɇЗ, ɞаɬɱɢɤɨɜ ȾɌɇɆ-

01 ɢ ɛɥɨɤа ɩɢɬаɧɢя β4 ȼ ȾɌɇɆ-01); 
4. ɫɢɫɬɟɦа ɤɨɧɬɪɨɥя ɢ ɪɟɝɭɥɢɪɨɜаɧɢя ɬɟɦɩɟɪаɬɭɪɵ ɜɧɭɬɪɢ шɤаɮа 

(аɜɬɨɦаɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱаɬɟɥь, ɬɟɪɦɨɫɬаɬ, ɩаɧɟɥь ɜɟɧɬɢɥяɬɨɪɨɜ). 
ɋɢɫɬɟɦɵ ɭɩɪаɜɥɟɧɢя, ɦɨɧɢɬɨɪɢɧɝа ɢ ɞɢаɝɧɨɫɬɢɤɢ ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя 

ɩɨɫɬаɜɥяɸɬɫя ɜ ɜɢɞɟ ɩаɤɟɬа ɩɪɨɝɪаɦɦ ɭɫɬаɧɨɜɥɟɧɧɵɯ ɜ ɩɪɨɦɵшɥɟɧɧɵɟ ɤɨɦɩьɸɬɟɪɵ шɤаɮа 
ШȺɊɆ ɋɍɆДβЖ. 

Ⱥɧаɥɢɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɋɍɆɌɈ ɩɪɟɞɫɬаɜɥяɸɬ ɫɨɛɨɣ ɩɪɨɝɪаɦɦɧɵɣ ɩɪɨɞɭɤɬ, 
ɢɧɞɢɜɢɞɭаɥьɧɨ ɧаɫɬɪаɢɜаɟɦɵɣ ɧа ɨɛɨɪɭɞɨɜаɧɢɟ ɤаɠɞɨɣ ɩɨɞɫɬаɧɰɢɢ ɫ ɭɱɟɬɨɦ ɤɨɥɢɱɟɫɬɜа 
ɨɯɜаɱɟɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝɨɦ ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ, ɧаɥɢɱɢя ɬɟɯ ɢɥɢ ɢɧɵɯ ɞаɬɱɢɤɨɜ ɧа ɨɛɦɨɬɤаɯ ɢ 
ɛаɤɟ ɤаɠɞɨɝɨ аɩɩаɪаɬа. 

Ɇɨɞɟɥɢ ɨɫɭɳɟɫɬɜɥяɸɬ ɩɟɪɜɢɱɧɭɸ ɨɛɪаɛɨɬɤɭ ɩɨɤаɡаɧɢɣ ɭɫɬаɧɨɜɥɟɧɧɵɯ ɞаɬɱɢɤɨɜ ɜ 
ɦаɫшɬаɛɟ ɪɟаɥьɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɨɛɟɫɩɟɱɢɜаɸɬ ɮɨɪɦɢɪɨɜаɧɢɟ ɩɪɟɞɭɩɪɟɞɢɬɟɥьɧɨɝɨ ɫɢɝɧаɥа 
ɞɥя ɨɩɟɪаɬɢɜɧɨɝɨ ɩɟɪɫɨɧаɥа ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɫɨɱɟɬаɧɢя (ɫɨɜɨɤɭɩɧɨɫɬɢ) 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭаɬаɰɢɢ. 

Ɍаɤɠɟ ɜ ɋɍɆɌɈ ɪɟаɥɢɡɨɜаɧɵ аɥɝɨɪɢɬɦɵ ɨɰɟɧɤɢ ɫɨɫɬɨяɧɢя ɨɛɨɪɭɞɨɜаɧɢяμ  ɫɤɨɪɨɫɬɢ ɫɬаɪɟɧɢя ɜɢɬɤɨɜɨɣ ɢɡɨɥяɰɢɢ;  ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧя ɩɟɪɟɝɪɭɡɨɤ ɬɪаɧɫɮɨɪɦаɬɨɪа;  ɩɨɪɨɝɨɜɨɣ ɬɟɦɩɟɪаɬɭɪɵ ɜɟɪɨяɬɧɨɝɨ ɨɛɪаɡɨɜаɧɢя ɩɭɡɵɪьɤɨɜ ɜɨɞяɧɨɝɨ ɩаɪа ɩɪɢ 
ɩɟɪɟɝɪɭɡɤаɯν  ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪаɛɨɬɵ ɫɢɫɬɟɦɵ ɨɯɥаɠɞɟɧɢя;  ɨɫɬаɬɨɱɧɨɝɨ ɪɟɫɭɪɫа Ɋɉɇ;  ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪаɛɨɬɵ ɫɢɫɬɟɦɵ ɨɯɥаɠɞɟɧɢя;  ɬɟɦɩɟɪаɬɭɪɵ ɜɨɡɦɨɠɧɨɝɨ ɧаɱаɥа ɩɪɨɰɟɫɫа ɤɨɧɞɟɧɫаɰɢɢ ɜɥаɝɢ ɢɡ ɦаɫɥа ɧа 
ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥяɰɢɢ ɩɪɢ ɛɵɫɬɪɨɦ ɨɯɥаɠɞɟɧɢɢ. 

Ⱦаɧɧɵɟ ɜɫɬɪɨɟɧɧɵɟ аɥɝɨɪɢɬɦɵ ɩɨɦɨɝаɸɬ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɬь ɫɨɫɬɨяɧɢɟ 
ɞɢаɝɧɨɫɬɢɪɭɟɦɨɝɨ ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя ɜ ɬɨɬ ɢɥɢ ɢɧɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. 

 
ЗȺКɅɘɑȿɇɂȿ  
Ⱦаɧɧая ɫɢɫɬɟɦа ɭɩɪаɜɥɟɧɢя ɞɢаɝɧɨɫɬɢɤɨɣ  ɢ ɦɨɧɢɬɨɪɢɧɝɨɦ яɜɥяɟɬɫя ɭɧɢɜɟɪɫаɥьɧɨɣ, 

ɜɵɩɨɥɧяя ɦɧɨɠɟɫɬɜɨ ɞɢаɝɧɨɫɬɢɱɟɫɤɢɯ ɢ ɪаɫɱёɬɧɵɯ ɮɭɧɤɰɢɣ ɢ ɢɦɟя ɩɪɨɫɬɨɟ ɭɩɪаɜɥɟɧɢɟ. 
ɉɪɢɦɟɧɟɧɢɟ ɋɍɆɌɈ ɫɧɢɠаɟɬ ɪɢɫɤ ɨɬɤаɡɨɜ ɞɨɪɨɝɨɫɬɨяɳɟɝɨ ɨɛɨɪɭɞɨɜаɧɢя, ɭɦɟɧьшаɟɬ 
ɡаɬɪаɬɵ ɧа ɧɟɨɛɨɫɧɨɜаɧɧɵɟ ɪɟɦɨɧɬɵ ɢ  ɨɛɧɨɜɥɟɧɢя, а ɬаɤɠɟ ɩɨɜɵшаɟɬ ɛɟɡɨɩаɫɧɨɫɬь 
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ɪаɛɨɱɟɝɨ ɩɟɪɫɨɧаɥа. ɋɥɟɞɭя ɢɡ ɜɵшɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɬаɤɠɟ ɩɨɜɵшаɟɬɫя ɤаɱɟɫɬɜɨ 
ɷɧɟɪɝɨɫɧаɛɠɟɧɢя ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɋаɫɫɦɨɬɪɟɧɧая ɜ ɯɨɞɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪаɤɬɢɤɢ ɧа ɉɋ "ɉɟɪɟɫɜɟɬ" η00 ɤȼ ɫɢɫɬɟɦа 
ɞɢаɝɧɨɫɬɢɪɨɜаɧɢя ɢ ɦɨɧɢɬɨɪɢɧɝа ɋɍɆɌɈ, ɩɨ ɧашɟɦɭ ɦɧɟɧɢɸ, ɩɨɡɜɨɥяɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 
ɩɨɜɵɫɢɬь ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɣ ɪɟɫɭɪɫ ɜɫɟɝɨ ɩаɪɤа ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя, 
ɢɫɩɨɥьɡɭɟɦɨɝɨ ɧа ɞаɧɧɨɣ ɩɨɞɫɬаɧɰɢɢ. Ɉɧа ɩɨɡɜɨɥяɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪаɬɢɬь ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɡаɬɪаɬɵ ɧа ɷɤɫɩɥɭаɬаɰɢɸ ɢ ɪɟɦɨɧɬ. 

ɋɉɂɋɈК ɂɋɉɈɅɖЗɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂКɈȼ 
1. Ⱥɥɟɤɫɟɟɜ Ȼ.Ⱥ. Кɨɧɬɪɨɥь ɫɨɫɬɨяɧɢя (ɞɢаɝɧɨɫɬɢɤа) ɤɪɭɩɧɵɯ ɫɢɥɨɜɵɯ 

ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ. – Ɇ.μɂɡɞ-ɜɨ ɇЦ ɗɇȺɋ, β00β. – β1θ ɫ. 
2. Ɇɨɪɞɤɨɜɢɱ Ⱥ.Ƚ., Ɍɭɪɤɨɬ ȼ.Ⱥ., Ɏɢɥɢɩɩɨɜ Ⱥ.Ⱥ., Цɮаɫɦаɧ Ƚ.Ɇ. ɋɢɫɬɟɦа ɭɩɪаɜɥɟɧɢя, 

ɦɨɧɢɬɨɪɢɧɝа ɢ ɞɢаɝɧɨɫɬɢɤɢ ɬɪаɧɫɮɨɪɦаɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢя ɋɍɆɌɈ//ɗɅȿКɌɊɈ 
β007. №θ.ɋ.βγ-28. 

 
ɇаɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥьμ ɇ.Ɇ. Кɨɫɦɵɧɢɧа, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ ɤаɮɟɞɪɵ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɗɇɂɇ Ɍɉɍ 
 
 
 

 
ɉɈɋɌɊɈȿɇɂȿ ɋɂɋɌȿɆ ɋȻɈɊȺ ɈɉȿɊȺɌɂȼɇɈɃ ɂɇɎɈɊɆȺɐɂɂ ɋ 

ɉɊɂɆȿɇȿɇɂȿɆ ɐɂɎɊɈȼɕɏ ɂɁɆȿɊɂɌȿɅɖɇɕɏ ɉɊȿɈȻɊȺɁɈȼȺɌȿɅȿɃ ɂ 
ɆɂɄɊɈɉɊɈɐȿɋɋɈɊɇɕɏ  ɍɋɌɊɈɃɋɌȼ  ɊȿɅȿɃɇɈɃ ɁȺɓɂɌɕ 

 
Ɇ.ɂ. ȼаɥɢɭɥɥɢɧ 

 ɇаɰɢɨɧаɥьɧɵɣ ɢɫɫɥɟɞɨɜаɬɟɥьɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

ȼɜɟɞɟɧɢɟ 
ɇа ɫɟɝɨɞɧяшɧɢɣ ɞɟɧь ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢɫɩɨɥьɡɭɸɬɫя ɪаɡɥɢɱɧɵɟ ɰɢɮɪɨɜɵɟ 

ɭɫɬɪɨɣɫɬɜа, ɬаɤɢɯɢɟ ɤаɤ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜа ɪɟɥɟɣɧɨɣ ɡаɳɢɬɵ ɢ аɜɬɨɦаɬɢɤɢ, 
ɰɢɮɪɨɜɵɟ ɨɫɰɢɥɥɨɝɪаɮɵ, ɰɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥьɧɵɟ ɩɪɟɨɛɪаɡɨɜаɬɟɥɢ ɢ ɩɪɢɛɨɪɵ ɭɱɟɬа 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɋɨɫɫɢɣɫɤая ɷɧɟɪɝɨɫɢɫɬɟɦа ɞɨɫɬаɬɨɱɧɨ ɫɩɟɰɢɮɢɱɧа. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞь ɷɬɨ 
ɫɜяɡаɧɧɨ ɫ ɢɫɩɨɥьɡɨɜаɧɢɟɦ ɤаɤ аɧаɥɨɝɨɜɵɯ ɬаɤ ɢ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɪаɡɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧа ɧɢɠɧɟɦ ɭɪɨɜɧɟ ɭɩɪаɜɥɟɧɢя ɢ ɢɫɩɨɥьɡɨɜаɧɢɟ ɡаɱаɫɬɭɸ ɫɩɟɰɢɮɢɱɧɵɯ 
ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧа. ɇа ɞаɧɧɵɣ ɦɨɦɟɧɬ ɜ ɧɟɤɨɬɨɪɵɯ ɮɢɥɢаɥаɯ ɋɈ ȿɗɋ Ɋɨɫɫɢɢ ɢɫɩɨɥьɡɭɸɬɫя 
ɛɨɥьшɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɬɨɤɨɥɨɜ ɫɜяɡɢ, ɬаɤɢɟ ɤаɤμ ɆɗК 870-5-101, ɆɗК 870-5-104, DL- 405, 
Ƚɪаɧɢɬ- ɦɢɤɪɨ, Кɨɦɩаɫ, Ƚɪаɧɢɬ, ɌɆ-800, ɆКɌ-γ, ɆКɌ-β ɢ ɬ. ɞ. 

ȼ ɫɬɪаɧаɯ Заɩаɞɧɨɣ ȿɜɪɨɩɵ ɢ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɢ ɜ ɤаɱɟɫɬɜɟ ɭɫɬɪɨɣɫɬɜ, 
ɨɫɭɳɟɫɬɜɥяɸɳɢɯ ɮɭɧɤɰɢɢ ɫɛɨɪа ɞаɧɧɵɯ, ɩɟɪɜɢɱɧɨɣ ɨɛɪаɛɨɬɤɢ ɢ ɩɟɪɟɞаɱɢ ɞаɧɧɵɯ ɱаɳɟ 
ɜɫɟɝɨ ɢɫɩɨɥьɡɭɸɬɫя ɭɫɬɪɨɣɫɬɜа ɬɟɥɟɦɟɯаɧɢɤɢ (RTU, RemoteTerminalUnit). ɉɪɢ ɷɬɨɦ ɨɛɦɟɧ 
ɞаɧɧɵɦɢ RTU ɫ ɢɧɬɟɥɥɟɤɬɭаɥьɧɵɦɢ ɭɫɬɪɨɣɫɬɜаɦɢ IED (IЧЭОХХТРОЧЭ EХОМЭЫШЧТМ DОЯТМОЬ) 
ɩɪɨɢɡɜɨɞɢɬɫя ɫ ɢɫɩɨɥьɡɨɜаɧɢɟɦ ɫɬаɧɞаɪɬɧɵɯ ɩɪɨɬɨɤɨɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ εШНЛЮЬ, ɆɗК 870-5-
101(10β, 10γ, 104), DσPγ.0, PЫШПТЛЮЬ, δШЧTКХФ, а ɞɥя ɫɜяɡɢ ɫ ɜɟɪɯɧɢɦ ɭɪɨɜɧɟɦ ɱаɳɟ ɜɫɟɝɨ 
ɩɪɢɦɟɧяɸɬɫя ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɤаɧаɥɵ ɫɜяɡɢ ɫ ɢɫɩɨɥьɡɨɜаɧɢɟɦ ɩɪɨɬɨɤɨɥɨɜ ɨɛɦɟɧа 
ɫɨɝɥаɫɧɨ ɆɗК 870-5-104, ɆɗК θ18η0, DσPγ.0. 

ɋɨɝɥаɫɧɨ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ ɮɢɪɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɪяɞ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡаɳɢɬɵ ɢ аɜɬɨɦаɬɢɤɢ (PЫШЭОМЭТШЧ IED ɢɥɢ ɫɨɤɪаɳɟɧɧɨ PIED) ɧаɪяɞɭ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ, ɦɨɝɭɬ ɜɵɩɨɥɧяɬь ɮɭɧɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɬɟɥɟɦɟɯаɧɢɤɢ ɢ 
ɢɡɦɟɪɢɬɟɥьɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɟɝɢɫɬɪаɬɨɪɨɜ аɜаɪɢɣɧɵɯ ɫɨɛɵɬɢɣ ɢ ɩɪɨɰɟɫɫɨɜ, ɭɱɟɬа 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɢɡɦɟɪɟɧɢя ɩɨɤаɡаɬɟɥɟɣ ɤаɱɟɫɬɜа ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɉɪɢ ɷɬɨɦ 
ɬɨɱɧɨɫɬь ɢɡɦɟɪɟɧɢɣ ɞɨɫɬɢɝаɟɬɫя ɢɫɩɨɥьɡɨɜаɧɢɟɦɢɡɦɟɪɢɬɟɥьɧɵɯ ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ ɬɨɤа ɧа 
ɛаɡɟ ɤаɬɭшɟɤ Ɋɨɝɨɜɫɤɨɝɨ, а ɬаɤɠɟ ɨɩɬɢɱɟɫɤɢɯ ɩɪɟɨɛɪаɡɨɜаɬɟɥɟɣ (ɬɪаɧɫɮɨɪɦаɬɨɪɨɜ) ɬɨɤа ɢ 


