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ȼɜɟɞɟɧɢɟ 
ɇɚɫɬɨɹɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɞɚɥɟɟ - Ɋɗ) ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɩɪɢɛɨɪɵ 

ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɟ  ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850» (ɞɚɥɟɟ – ɉɪɢɛɨɪ) 
ɢ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ ɉɪɢɛɨɪɚ. 
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1. Ɍɪɟɛɨɜɚɧɢя ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɉɪɢɛɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ «Ɇɟɠɜɟɞɨɦɫɬɜɟɧɧɵɦɢ ɉɪɚɜɢɥɚɦɢ ɨɯɪɚɧɵ ɬɪɭɞɚ (ɌȻ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ», Ɇ, "ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ", 2001 ɝ. 

ɉɨ ɫɩɨɫɨɛɭ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɉɪɢɛɨɪ 
ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɤɥɚɫɫɚ I. 

ɉɪɢɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ȽɈɋɌ 12.2.091 ɞɥɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭ ɤɨɬɨɪɨɝɨ:  

- ɤɚɬɟɝɨɪɢɹ ɢɡɨɥɹɰɢɢ - ɨɫɧɨɜɧɚɹ; 
- ɤɚɬɟɝɨɪɢɹ ɢɡɦɟɪɟɧɢɣ III; 
- ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ –1. 

 

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɛɨɥɨɱɟɤ ɩɨ ȽɈɋɌ 14254 IP20. 

 

2. Ɉɩɢɫɚɧɢɟ ɉɪɢɛɨɪɚ ɢ ɟɝɨ ɪɚɛɨɬы 

2.1. ɇɚɡɧɚɱɟɧɢɟ 

ɉɪɢɛɨɪɵ ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ "ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850" 

(ɞɚɥɟɟ – ɉɪɢɛɨɪɵ "ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850") ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ: 
- ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜ ɰɢɮɪɨɜɨɣ 

ɩɨɬɨɤ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ, ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2; 

 - ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɞɭɥɶɧɨɣ, ɭɝɥɨɜɨɣ ɢ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɟɣ ɦɚɫɲɬɚɛɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɫ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɜ ɜɢɞɟ ɚɧɚɥɨɝɨɜɨɝɨ ɫɢɝɧɚɥɚ 
ɢ ɜ ɜɢɞɟ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ, 
ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2;  

- ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɫɨɩɪɹɠɟɧɢɹ (SAMU – Stand-Alone Merging Unit ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ IEC 61869-13); 

- ɢɡɦɟɪɟɧɢɹ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɜ ɬɪɟɯɮɚɡɧɵɯ ɢ 
ɨɞɧɨɮɚɡɧɵɯ ɫɟɬɹɯ; 

- ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɬɪɟɯɮɚɡɧɵɯ ɢ ɨɞɧɨɮɚɡɧɵɯ ɫɟɬɟɣ; 
- ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 

ɉɪɢɛɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɟɪɫɨɧɚɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ 
(ɞɚɥɟɟ - ɉɄ), ɚ ɬɚɤ ɠɟ ɜ ɫɨɫɬɚɜɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ 
ɤɚɥɢɛɪɨɜɤɢ ɢ ɩɨɜɟɪɤɢ ɷɬɚɥɨɧɧɵɯ ɢ ɪɚɛɨɱɢɯ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɜɟɥɢɱɢɧ: 

- ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɂɌɇ) ɢ ɬɨɤɚ (ɂɌɌ); 
- ɷɥɟɤɬɪɨɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɗɌɇ) ɢ ɬɨɤɚ (ɗɌɌ) ɢ 

ɭɫɬɪɨɣɫɬɜ ɫɨɩɪɹɠɟɧɢɹ ɫ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɜ ɜɢɞɟ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ ɦɝɧɨɜɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ, ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2; 

- ɨɞɧɨɮɚɡɧɵɯ ɢ ɬɪɟɯɮɚɡɧɵɯ ɜɚɬɬɦɟɬɪɨɜ, ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ; 

- ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɱɺɬɱɢɤɨɜ ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ  ɫ 
ɜɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɜ ɜɢɞɟ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ 
ɩɪɨɬɨɤɨɥɭ,  ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2; 

- ɮɚɡɨɦɟɬɪɨɜ ɢ ɱɚɫɬɨɬɨɦɟɪɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɛɥɚɫɬɢ ɱɚɫɬɨɬ; 
- ɜɨɥɶɬɦɟɬɪɨɜ, ɚɦɩɟɪɦɟɬɪɨɜ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɣ ɨɛɥɚɫɬɢ ɱɚɫɬɨɬ. 
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2.2 Ɇɨɞɢɮɢɤɚɰɢɢ ɩɪɢɛɨɪɚ 

ɉɪɢɛɨɪɵ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850» ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɦɨɞɢɮɢɤɚɰɢɹɯ, ɨɬɥɢɱɚɸɳɢɯɫɹ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢɫɩɨɥɧɟɧɢɟɦ; ɡɧɚɱɟɧɢɹɦɢ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɣ; ɧɚɥɢɱɢɟɦ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɢ ɭɫɬɪɨɣɫɬɜ; ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ. ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 
ɉɪɢɛɨɪɨɜ ɩɪɢ ɢɯ ɡɚɤɚɡɟ ɢ ɜ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɪɭɝɨɣ ɩɪɨɞɭɤɰɢɢ, ɜ ɤɨɬɨɪɨɣ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ 
ɩɪɢɦɟɧɟɧɵ, ɞɨɥɠɧɨ ɫɨɫɬɨɹɬɶ ɢɡ ɨɛɨɡɧɚɱɟɧɢɹ ɬɢɩɚ ɩɪɢɛɨɪɚ (ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850) ɢ 
ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ ɦɨɞɢɮɢɤɚɰɢɢ: 

                             ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850 ɏ-ɏ-ɏɏ-ɏ 

                                                    1  2    3   4   

1 – ɨɛɨɡɧɚɱɟɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ:  
"ɋ" - ɫɬɚɰɢɨɧɚɪɧɵɣ ɩɪɢɛɨɪ ɞɥɹ ɜɫɬɪɚɢɜɚɧɢɹ ɜ ɫɬɨɣɤɭ ɫɬɚɧɞɚɪɬɚ 19" ɢɥɢ ɭɫɬɚɧɨɜɤɢ ɧɚ 

ɫɬɨɥɟ;  
"ɉ" - ɩɟɪɟɧɨɫɧɨɣ ɩɪɢɛɨɪ; 

2 – ɨɛɨɡɧɚɱɟɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨ ɡɧɚɱɟɧɢɹɦ ɩɨɝɪɟɲɧɨɫɬɟɣ ɢɡɦɟɪɟɧɢɹ:  
"02" – ɫ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɚɯ 3.1, 3.3, 

3.5, 3.7 Ɏɨɪɦɭɥɹɪɚ Ɇɋ3.055.501 ɎɈ;  
"05" – ɫ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɚɯ 3.2, 3.4, 

3.6, 3.7 Ɏɨɪɦɭɥɹɪɚ Ɇɋ3.055.501 ɎɈ;  
3 – ɨɛɨɡɧɚɱɟɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨ ɧɚɥɢɱɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ (ɩɪɢɛɨɪɵ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ):  
"00" – ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, 
"01" – ɫ ɮɭɧɤɰɢɟɣ ɩɪɢɛɨɪɚ ɫɪɚɜɧɟɧɢɹ ɞɥɹ ɩɨɜɟɪɤɢ ɂɌɇ ɢ ɂɌɌ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɜɧɟɲɧɟɝɨ ɍɫɬɪɨɣɫɬɜɚ ɩɨɜɟɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɍɉɌɌ). 
4 – ɨɛɨɡɧɚɱɟɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ (fɇɈɆ):  

"50" – ɫ fɇɈɆ = 50 Ƚɰ ɢ ɨɛɥɚɫɬɶɸ ɡɧɚɱɟɧɢɣ ɜɥɢɹɸɳɟɣ ɜɟɥɢɱɢɧɵ ɨɬ 42,5 ɞɨ 57,5 Ƚɰ;  
"60" – ɫ fɇɈɆ = 60 Ƚɰ ɢ ɨɛɥɚɫɬɶɸ ɡɧɚɱɟɧɢɣ ɜɥɢɹɸɳɟɣ ɜɟɥɢɱɢɧɵ ɨɬ 51 ɞɨ 69 Ƚɰ. 

ɇɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɯɨɞɧɵɯ ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ: 
- ɇɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ (Iɇ): 0,1; 0,25; 0,5; 1; 2,5; 5; 10; 25; 50 ɢ 100 Ⱥ; 
- ɇɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (Uɇ): 1, 2, 5, 10, 30, 60, 120, 240, 480 ɢ 800 ȼ. 

 

2.3 Ɉɩɢɫɚɧɢɟ 

 

ȼɧɟɲɧɢɣ ɜɢɞ ɩɚɧɟɥɟɣ ɩɪɢɛɨɪɚ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850 ɋ» ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɚɯ 2.1ɚ 
ɢ 2.1ɛ. 
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Ɋɢɫɭɧɨɤ  2.1ɚ – ɉɟɪɟɞɧɹɹ ɩɚɧɟɥɶ ɉɪɢɛɨɪɚ ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850 ɋ 
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Current input – ɫɨɟɞɢɧɢɬɟɥɢ ɮɚɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɜɯɨɞɚ ɬɨɤɚ 12 ɢ 100Ⱥ; 

Potential input – ɫɨɟɞɢɧɢɬɟɥɢ ɮɚɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɜɯɨɞɚ ɧɚɩɪɹɠɟɧɢɹ; 

Ext – ɫɨɟɞɢɧɢɬɟɥɶ ȼɯɨɞ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ (ɩɨɤɚɡɚɧ ɛɟɡ ɚɞɚɩɬɟɪɚ SFP/-); 

Out/Aux – ɫɨɟɞɢɧɢɬɟɥɶ ȼɵɯɨɞ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ /ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɯɨɞ; 

Control – ɫɨɟɞɢɧɢɬɟɥɶ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɟɧɢɹ Ethernet; 

PTP – ɫɨɟɞɢɧɢɬɟɥɶ ɜɯɨɞ/ɜɵɯɨɞ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨ ɩɪɨɬɨɤɨɥɭ PTPv2; 

CTCS; Current – ɫɨɟɞɢɧɢɬɟɥɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɍɉɌɌ;  

PPS in /PPS out –ɫɨɟɞɢɧɢɬɟɥɶ ɜɯɨɞ/ɜɵɯɨɞ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 1 PPS; 

Fout – ȼɵɯɨɞɧɵɟ ɱɚɫɬɨɬɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ (ɌɆ ɢ TTL); 

CLKout /CLKin – ȼɵɯɨɞɧɨɣ/  ȼɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 5/10/20 ɆȽɰ; 

Fin – ȼɯɨɞɧɨɣ ɱɚɫɬɨɬɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ; 

SH; USB  - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɨɟɞɢɧɢɬɟɥɢ 

Ɋɢɫɭɧɨɤ  2.1ɛ – Ɂɚɞɧɹɹ ɩɚɧɟɥɶ ɉɪɢɛɨɪɚ ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850 ɋ 

 

ȼɧɟɲɧɢɣ ɜɢɞ ɩɪɢɛɨɪɚ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850 ɉ» ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Current input – ɫɨɟɞɢɧɢɬɟɥɢ ɮɚɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɜɯɨɞɚ ɬɨɤɚ 12 ɢ 100Ⱥ; 

Potential input – ɫɨɟɞɢɧɢɬɟɥɢ ɮɚɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɜɯɨɞɚ ɧɚɩɪɹɠɟɧɢɹ; 

Ext – ɫɨɟɞɢɧɢɬɟɥɶ ȼɯɨɞ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ (ɩɨɤɚɡɚɧ ɛɟɡ ɚɞɚɩɬɟɪɚ SFP/-); 

Out/Aux – ɫɨɟɞɢɧɢɬɟɥɶ ȼɵɯɨɞ ɰɢɮɪɨɜɨɝɨ ɩɨɬɨɤɚ /ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɯɨɞ; 

Control – ɫɨɟɞɢɧɢɬɟɥɶ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɟɧɢɹ Ethernet; 

PTP – ɫɨɟɞɢɧɢɬɟɥɶ ɜɯɨɞ/ɜɵɯɨɞ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨ ɩɪɨɬɨɤɨɥɭ PTPv2; 

CTCS; Current – ɫɨɟɞɢɧɢɬɟɥɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɍɉɌɌ;  

PPS in /PPS out –ɫɨɟɞɢɧɢɬɟɥɶ ɜɯɨɞ/ɜɵɯɨɞ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 1 PPS; 

Fout – ȼɵɯɨɞɧɵɟ ɱɚɫɬɨɬɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ (ɌɆ ɢ TTL); 

CLKout /CLKin – ȼɵɯɨɞɧɨɣ/  ȼɯɨɞɧɨɣ ɫɨɟɞɢɧɢɬɟɥɶ 5/10/20 ɆȽɰ; 

Fin – ȼɯɨɞɧɨɣ ɱɚɫɬɨɬɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ; 

SH; USB  - ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɨɟɞɢɧɢɬɟɥɢ 

Ɋɢɫɭɧɨɤ 2.2 - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɨɟɞɢɧɢɬɟɥɟɣ ɧɚ ɩɚɧɟɥɢ ɉɪɢɛɨɪɚ 
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2.4 ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɛɨɬɚ 

ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɉɪɢɛɨɪɨɜ ɨɫɧɨɜɚɧ ɧɚ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 
ɦɝɧɨɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɜ ɰɢɮɪɨɜɵɟ ɤɨɞɵ, ɢɡ ɤɨɬɨɪɵɯ 
ɮɨɪɦɢɪɭɸɬɫɹ ɦɚɫɫɢɜɵ ɨɰɢɮɪɨɜɚɧɧɵɯ ɜɵɛɨɪɨɤ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɱɢɫɥɟɧɢɟɦ ɡɧɚɱɟɧɢɣ 
ɢɡɦɟɪɹɟɦɵɯ ɜɟɥɢɱɢɧ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɫɬɪɨɟɧɧɨɣ 
ɩɪɨɝɪɚɦɦɨɣ ɩɪɢɛɨɪɚ "EM61850" (ɞɚɥɟɟ - ȼɉɈ).  

2.4.1 Ɉɫɧɨɜɧɵɟ ɛɥɨɤɢ ɩɪɢɛɨɪɚ 

ɉɪɢɛɨɪ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɛɥɨɤɢ:  

- ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ; 

- ɜɧɟɲɧɢɣ ɬɟɪɦɢɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ ɉɄ ɢɥɢ ɩɥɚɧɲɟɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɭɡɥɵ ɢ ɛɥɨɤɢ: 

 ɦɧɨɝɨɞɢɚɩɚɡɨɧɧɵɟ ɜɯɨɞɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɨɤɚ (ȼɉɌ); 

 ɦɧɨɝɨɞɢɚɩɚɡɨɧɧɵɟ ɜɯɨɞɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ (ȼɉɇ); 

 ɜɨɫɶɦɢɤɚɧɚɥɶɧɵɣ ɦɨɞɭɥɶ Ⱥɐɉ (ɆȺɐɉ); 

 ɦɨɞɭɥɶ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ ɜɫɬɪɚɢɜɚɟɦɨɝɨ ɨɞɧɨɩɥɚɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (Ɇɍ); 

 ɬɨɱɤɭ ɞɨɫɬɭɩɚ ɛɟɫɩɪɨɜɨɞɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ Wi-Fi (ɌȾ);   

 Ethernet switch;  

 ɛɥɨɤ ɫɢɧɯɪɨɧɢɡɚɰɢɢ (Ȼɋ); 

 ɛɥɨɤ ɩɢɬɚɧɢɹ (Ȼɉ). 

ȼɉɌ ɩɨɫɬɪɨɟɧɵ ɧɚ ɛɚɡɟ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 
ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɬɨɤɚ ɜ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɢɦ ɫɢɝɧɚɥɵ 
ɧɚɩɪɹɠɟɧɢɹ. 

ȼɉɇ ɩɨɫɬɪɨɟɧɵ ɧɚ ɛɚɡɟ ɱɟɬɵɪɟɯ ɩɪɟɰɢɡɢɨɧɧɵɯ ɢɧɜɟɪɬɢɪɭɸɳɢɯ ɨɩɟɪɚɰɢɨɧɧɵɯ 
ɭɫɢɥɢɬɟɥɟɣ ɫ ɤɨɦɦɭɬɢɪɭɟɦɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɚɫɲɬɚɛɧɨɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ. 

ɆȺɐɉ ɩɨɫɬɪɨɟɧ ɧɚ ɛɚɡɟ ɜɨɫɶɦɢ ɦɢɤɪɨɫɯɟɦ Ⱥɐɉ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ȼɉɇ, ȼɉɌ ɢ ɍɉɌɌ ɜ 18-ɪɚɡɪɹɞɧɵɟ ɤɨɞɵ (1 ɪɚɡɪɹɞ – ɡɧɚɤɨɜɵɣ). ɋɜɹɡɶ 
Ⱥɐɉ ɫ Ɇɐɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɯɟɦɭ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɪɚɡɜɹɡɤɢ. 

Ɇɍ ɩɨɫɬɪɨɟɧ ɧɚ ɛɚɡɟ ɜɫɬɪɚɢɜɚɟɦɨɝɨ ɨɞɧɨɩɥɚɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɧɚ ɨɫɧɨɜɟ 
ɩɪɨɰɟɫɫɨɪɚ "Intel". Ɇɍ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɢɺɦ ɢ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ, ɜɤɥɸɱɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɪɚɫɱɟɬɵ, ɚ ɬɚɤɠɟ ɩɟɪɟɞɚɱɭ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɩɨ ɫɟɬɢ Ethernet ɢɥɢ Wi-Fi ɧɚ ɬɟɪɦɢɧɚɥ 
ɭɩɪɚɜɥɟɧɢɹ. 

ɌȾ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɭɞɚɥɺɧɧɨɝɨ ɬɟɪɦɢɧɚɥɚ ɤ ɩɪɢɛɨɪɭ ɩɨ 
ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ Wi-Fi. 

Ethernet switch ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɞɤɥɸɱɟɧɢɟ ɭɞɚɥɺɧɧɨɝɨ ɬɟɪɦɢɧɚɥɚ ɢ 
ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɤ ɩɪɢɛɨɪɭ ɩɨ ɫɟɬɢ.  

Ȼɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɤ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɩɪɢɛɨɪɚ ɫ ɜɧɟɲɧɢɦɢ ɡɚɞɚɸɳɢɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɚɤ ɢ ɝɟɧɟɪɚɰɢɸ ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɢɯ ɫɢɝɧɚɥɨɜ. 

Ȼɉ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɜɫɟɯ ɭɡɥɨɜ ɢ ɛɥɨɤɨɜ ɉɪɢɛɨɪɚ. 

Ɍɟɪɦɢɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɚɡɟ ɉɄ (Ɍɍ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɪɚɫɫɱɢɬɚɧɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɭɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɣ ɩɪɢɛɨɪɚ, ɧɚɫɬɪɨɣɤɭ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ 
ɷɤɫɩɨɪɬ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɨɬɱɺɬɨɜ. 
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Ɋɢɫɭɧɨɤ  2.3 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɛɥɨɤ-ɫɯɟɦɚ 

2.4.2 Бɥɨɤ ɋɢɧɯɪɨɧɢɡɚɰɢɢ 

  

Ȼɥɨɤ ɋɢɧɯɪɨɧɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɤɚɧɢɪɭɟɬ ɜɯɨɞɧɭɸ ɝɪɭɩɩɭ ɪɚɡɴɺɦɨɜ ɧɚ 
ɧɚɥɢɱɢɟ ɫɢɝɧɚɥɚ ɢ ɫɢɧɯɪɨɧɢɡɢɪɭɟɬɫɹ ɩɨ ɨɞɧɨɦɭ ɢɡ ɧɢɯ. ɉɪɢɨɪɢɬɟɬ ɜɵɛɨɪɚ ɫɢɝɧɚɥɨɜ 
ɫɥɟɞɭɸɳɢɣ: 

1. PPS in; 

2. CLK in - 5 ɆȽɰ; 

3. CLK in - 10 ɆȽɰ; 
4. CLK in - 20 ɆȽɰ. 

ȿɫɥɢ ɫɢɝɧɚɥɚ ɧɚ ɜɯɨɞɚɯ ɧɟ ɧɚɣɞɟɧɨ, Ȼɥɨɤ ɋɢɧɯɪɨɧɢɡɚɰɢɢ ɫɬɚɪɬɭɟɬ ɨɬ ɜɫɬɪɨɟɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ, ɢ ɩɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɚɜɬɨɧɨɦɧɨ.   

ȼ ɥɸɛɨɦ ɜɚɪɢɚɧɬɟ ɪɚɛɨɬɵ ɧɚ ɪɚɡɴɺɦɚɯ ɜɵɯɨɞɧɨɣ ɝɪɭɩɩɵ ɝɟɧɟɪɢɪɭɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɢɝɧɚɥɵ (PPS, 5/10/20 ɆȽɰ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɧɚɫɬɪɨɣɤɚɦɢ. 

Ʉɨɝɞɚ ɦɟɯɚɧɢɡɦ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɡɚɩɭɳɟɧ, ɫɜɟɬɨɞɢɨɞ PPS ɪɚɜɧɨɦɟɪɧɨ ɦɢɝɚɟɬ, 
ɫɢɝɧɚɥɢɡɢɪɭɹ ɨ ɧɚɥɢɱɢɢ ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɟɝɨ ɫɢɝɧɚɥɚ.  

ȼɫɟ ɪɚɡɴɺɦɵ ɛɥɨɤɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 3 ɝɪɭɩɩɵ: 

1. ȼɯɨɞɧɵɟ ɪɚɡɴɺɦɵ (PPS in, CLK in, F in) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɨɬ 
ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ; 

АЦП ɬɨɤɚ АЦП ɧɚɩɪɹɠɟɧɢɹ 

Кɨɧɬɪɨɥɥɟɪ ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ʥлок 
̵̛̭̦̬о̶̛̛̛̦̌̚ 

PPS, 5/10/20MHz, 

PTP ;кл̛е̦тͿ 

64kHz 

PPS, 5/10/20MHz, 

PTP (grandmaster) 

Ethernet switch 

ПК WiFi Access point 

Кɥɢɟɧɬɫɤɢɣ 
ɬɟɪɦɢɧɚɥ 
ɭɩɪɚɜɥɟɧɢɹ 

ʦ̏од ̦̏е̹̦е̐о 
поток̌ д̵̦̦̼̌ 

И̥̚е̬яе̥̼̜ ̛̭̦̐̌л 

˄п̬̌̏ле̛̦е 
ʿоток д̵̦̦̼̌ 

ʿоток̛ 

д̵̦̦̼̌ ̛ уп̬̌̏ле̛̦е 

˄п̬̌̏ле̛̦е ˄п̬̌̏ле̛̦е 

ˀе̚ул̽т̌т̼ ˄п̬̌̏ле̛̦е 

ʦ̵̼од 
поток̌ 
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2. ȼɵɯɨɞɧɵɟ ɪɚɡɴɺɦɵ (PPSout, CLKout, Fout - TM, Fout - TTL)  ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ ɨɬ ɛɥɨɤɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ; 

3. Ɋɚɡɴɺɦ PTP – ɩɪɟɞɧɚɡɧɚɱɟɧ ɤɚɤ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ 
(ɪɟɠɢɦ Grandmaster Clock), ɬɚɤ ɢ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɨɬ ɜɧɟɲɧɟɝɨ ɫɟɪɜɟɪɚ 
ɜɪɟɦɟɧɢ ɩɨ ɩɪɨɬɨɤɨɥɭ PTP. 

Ʉ ɝɪɭɩɩɟ 1 ɜɯɨɞɧɵɯ ɪɚɡɴɺɦɨɜ ɨɬɧɨɫɹɬɫɹ: 

 PPS in – ɜɯɨɞ ɫɢɝɧɚɥɚ PPS (1 Ƚɰ); 

 CLK in – ɜɯɨɞ ɫɢɝɧɚɥɚ ɱɚɫɬɨɬɵ 5/10/20 ɆȽɰ; 

 F in – ɱɚɫɬɨɬɧɵɣ ɜɯɨɞ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɡɴɺɦɨɜ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ 2.4. 

 

Ɋɢɫ. 2.4 - Ƚɪɭɩɩɵ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɪɚɡɴɺɦɨɜ 

ɗɬɢ ɪɚɡɴɺɦɵ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 
(ɪɚɞɢɨɱɚɫɵ, ɝɟɧɟɪɚɬɨɪɵ, ɢ ɬ.ɩ.). 

Ʉ ɝɪɭɩɩɟ 2 ɜɵɯɨɞɧɵɯ ɪɚɡɴɺɦɨɜ ɨɬɧɨɫɹɬɫɹ: 

PPS out – ɜɵɯɨɞ PPS (1 Ƚɰ); 

CLK out – ɜɵɯɨɞ ɫɢɝɧɚɥɚ ɱɚɫɬɨɬɵ 5/10/20 ɆȽɰ; 

Fout - TM, Fout - TTL – ɷɬɨ ɱɚɫɬɨɬɧɵɟ ɜɵɯɨɞɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɡɴɺɦɨɜ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.4. 

Ⱦɚɧɧɵɟ ɪɚɡɴɺɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɧɟɲɧɢɦ 
ɭɫɬɪɨɣɫɬɜɚɦ (ɩɨɜɟɪɹɟɦɵɦ ɭɫɬɪɨɣɫɬɜɚɦ Merging Unit, ɝɟɧɟɪɚɬɨɪɚɦ, ɢ ɬ.ɩ.). 

 

Ƚɪɭɩɩɚ 3. Ɋɚɡɴɺɦ PTP (ɪɢɫɭɧɨɤ 2.5) – ɩɪɟɞɧɚɡɧɚɱɟɧ ɤɚɤ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 
ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ (ɪɟɠɢɦ Grandmaster Clock), ɬɚɤ ɢ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɨɬ ɜɧɟɲɧɟɝɨ 
ɫɟɪɜɟɪɚ ɜɪɟɦɟɧɢ ɩɨ ɩɪɨɬɨɤɨɥɭ PTP. 

 

 
 

Ɋɢɫɭɧɨɤ 2.5 
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ɋɨɟɞɢɧɢɬɟɥɢ Ext, Out/Aux, Control, PTP ɩɨɞɤɥɸɱɚɸɬ ɱɟɪɟɡ ɜɫɬɪɨɟɧɧɵɟ Ethernet 

switch ɬɟɪɦɢɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɧɟɲɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɤ ɩɪɢɛɨɪɭ ɩɨ ɫɟɬɢ Ethernet. 

 

2.4.3 Иɧɬɟɪɮɟɣɫ ɬɟɪɦɢɧɚɥɚ 

ɂɧɬɟɪɮɟɣɫ ɬɟɪɦɢɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ (ɞɚɥɟɟ — ɩɪɨɝɪɚɦɦɵ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ 
ɨɤɨɧ, ɦɟɧɸ ɢ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɢɛɨɪɨɦ. ȼɫɹ ɧɚɜɢɝɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɞ 
ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɬɨɪɨɣ ɪɚɛɨɬɚɟɬ ɩɪɨɝɪɚɦɦɚ — ɤɥɚɜɢɚɬɭɪɚ, ɦɵɲɶ, ɬɚɱ-ɩɚɧɟɥɶ ɢ ɞɪ. 

Пɪɢɦɟɱɚɧɢɟ: ɢɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɱɚɫɬɢ ɩɨɪɹɞɤɚ 
ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɞɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɧɟ ɜɥɢɹɸɬ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Пɪɢɛɨɪɚ. 
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3. ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ 

3.1. Тɪɟɛɨɜɚɧɢɹ ɤ ɭɫɥɨɜɢɹɦ ɩɪɢɦɟɧɟɧɢɹ 

3.1.1 ȿɫɥɢ ɉɪɢɛɨɪ ɜɧɟɫɟɧ ɜ ɩɨɦɟɳɟɧɢɟ ɩɨɫɥɟ ɩɪɟɛɵɜɚɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɧɢɠɟ ɦɢɧɭɫ 5° ɋ, ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɞɟɪɠɚɧ ɜ ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ ɜ 
ɜɵɤɥɸɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 4 ɱ. 

ȼɧɢɦɚɧɢɟ! ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨɞɵ ɢɥɢ ɢɧɵɯ ɠɢɞɤɨɫɬɟɣ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɉɪɢɛɨɪɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

3.1.2 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɨɋ 

23
 ±5 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɋ ɨɬ 5 ɞɨ 40 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɧɟ ɛɨɥɟɟ, % 90 ɩɪɢ 25 ɨɋ 

Ⱦɢɚɩɚɡɨɧ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɦɦ ɪɬ. ɫɬ. (ɤɉɚ)  537 – 800 (70 – 106,7) 

3.1.3 Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɯɨɞɧɵɟ ɚɦɩɥɢɬɭɞɧɵɟ ɡɧɚɱɟɧɢɹ ɫɢɝɧɚɥɨɜ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɧɟ ɩɪɟɜɵɲɚɸɬ 170 % ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɬɨɤɚ 

ɢ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (150% ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɨɦɢɧɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 
ɧɚɩɪɹɠɟɧɢɹ 800 ȼ).  

3.1.4 ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɛɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɢɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ — 

ɩɪɨɝɪɚɦɦɵ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɉɄ ɢɥɢ ɩɥɚɧɲɟɬɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. Ɇɚɧɢɩɭɥɹɰɢɢ ɫ ɞɚɧɧɵɦɢ 
ɜ ɩɪɨɝɪɚɦɦɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɪɟɞɫɬɜ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɨɣ. 

3.2. Рɚɫɩɚɤɨɜɵɜɚɧɢɟ  
ɉɨɫɥɟ ɢɡɜɥɟɱɟɧɢɹ ɉɪɢɛɨɪɚ ɢɡ ɭɩɚɤɨɜɤɢ ɩɪɨɜɨɞɹɬ ɧɚɪɭɠɧɵɣ ɨɫɦɨɬɪ, ɭɛɟɠɞɚɸɬɫɹ ɜ 

ɨɬɫɭɬɫɬɜɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɩɪɨɜɟɪɹɸɬ ɧɚɥɢɱɢɟ ɩɥɨɦɛ ɩɪɟɞɩɪɢɹɬɢɹ-

ɢɡɝɨɬɨɜɢɬɟɥɹ. ɉɪɨɜɟɪɹɸɬ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɉɪɢɛɨɪɚ.  

3.3. Ɇɨɧɬɚɠ 

Вɧɢɦɚɧɢɟ! В ɰɟɥɹɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɟ (ɨɬɤɥɸɱɟɧɢɟ) ɤ ɢɡɦɟɪɹɟɦɵɦ 
ɰɟɩɹɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɩɨɥɧɨɫɬɶɸ ɫɧɹɬɨɦ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɧɢɯ. В 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɨɞɤɥɸɱɟɧɢɟ (ɨɬɤɥɸɱɟɧɢɟ) ɤ ɢɡɦɟɪɹɟɦɵɦ ɰɟɩɹɦ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸщɢɦɢ ɩɪɚɜɢɥɚɦɢ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɫɨɟɞɢɧɟɧɢɹ ɛɵɥɢ ɩɪɚɜɢɥɶɧɨ ɢ ɧɚɞɟɠɧɨ 
ɡɚɤɪɟɩɥɟɧɵ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɝɪɟɜɚ ɦɟɫɬ ɤɨɧɬɚɤɬɚ ɢ ɜɨɡɪɚɫɬɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɉɪɢɛɨɪ ɢɦɟɟɬ ɫɨɟɞɢɧɢɬɟɥɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɢ ɫɨɟɞɢɧɢɬɟɥɢ ɞɥɹ 
ɩɨɞɤɥɸɱɟɧɢɹ ɬɨɤɨɜ. ɐɟɩɢ ɬɨɤɚ ɪɚɡɧɵɯ ɮɚɡ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɪɚɡɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. ɐɟɩɢ 
ɬɨɤɚ ɪɚɡɧɵɯ ɮɚɡ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɪɚɡɜɹɡɚɧɵ ɫ ɰɟɩɹɦɢ ɧɚɩɪɹɠɟɧɢɹ. 

ɉɪɢɛɨɪɵ  ɢɦɟɸɬ ɨɬɞɟɥɶɧɵɟ ɜɯɨɞɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɬɨɤɚ ɫɢɥɨɣ ɞɨ 12 Ⱥ ɢ 
ɨɬɞɟɥɶɧɵɟ ɜɯɨɞɵ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɬɨɤɚ ɫɢɥɨɣ ɞɨ 120 Ⱥ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 
ɞɚɧɧɵɦ ɜɯɨɞɚɦ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɚɛɟɥɢ ɢɡ ɤɨɦɩɥɟɤɬɚ 
ɩɨɫɬɚɜɤɢ. 

ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɂɡɦɟɪɢɬɟɥɶɧɵɦ ɛɥɨɤɨɦ ɢ Ɍɍ 
ɛɟɡɩɪɨɜɨɞɧɨɣ ɫɟɬɢ WiFi, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɛɥɨɤ ɚɧɬɟɧɧɭ WiFi.  

ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɂɡɦɟɪɢɬɟɥɶɧɵɦ ɛɥɨɤɨɦ ɢ Ɍɍ ɩɪɨɜɨɞɧɨɣ 
ɫɟɬɢ Ethernet, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɛɟɥɶ Ethernet. 
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4. ɉɨɪяɞɨɤ ɪɚɛɨɬы 

4.1. Вɤɥɸɱɟɧɢɟ 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɞɨɥɠɟɧ ɫɜɟɬɢɬɶɫɹ ɢɧɞɢɤɚɬɨɪ ɧɚɥɢɱɢɹ ɩɢɬɚɸɳɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. ȼ ɩɟɪɜɵɟ ɫɟɤɭɧɞɵ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɢɛɨɪ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɤɨɪɨɬɤɢɦɢ 
ɡɜɭɤɨɜɵɦɢ ɫɢɝɧɚɥɚɦɢ ɩɪɨɰɟɞɭɪɭ ɡɚɩɭɫɤɚ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɢɯ ɫɚɦɨɬɟɫɬɢɪɨɜɚɧɢɟ. Ɂɚɝɪɭɡɤɚ 
ɨɫɧɨɜɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ ɡɚɧɢɦɚɟɬ ɧɟɫɤɨɥɶɤɨ ɫɟɤɭɧɞ. 

Ɍɚɤɠɟ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ 
ɪɟɥɟ, ɱɬɨ ɜɵɪɚɠɚɟɬɫɹ ɯɚɪɚɤɬɟɪɧɵɦɢ ɳɟɥɱɤɚɦɢ. ɗɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ 
ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɨɤɫɢɞɧɵɯ ɩɥɺɧɨɤ ɧɚ ɤɨɧɬɚɤɬɚɯ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɥɭɠɢɬ ɢɧɞɢɤɚɬɨɪɨɦ 
ɩɪɚɜɢɥɶɧɨɝɨ ɡɚɩɭɫɤɚ ɚɧɚɥɨɝɨɜɵɯ ɰɟɩɟɣ. 

ȼɨ ɜɪɟɦɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ 
ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɡɚɝɪɭɠɚɸɬɫɹ ɩɪɨɝɪɚɦɦɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɛɪɚɛɨɬɤɟ ɫɢɝɧɚɥɨɜ ɢ 
ɜɵɱɢɫɥɟɧɢɸ ɢɯ ɩɚɪɚɦɟɬɪɨɜ.  

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɪɠɚɬɶ ɉɪɢɛɨɪ ɜ ɬɟɱɟɧɢɟ 0,5 
ɱɚɫɚ ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ ɧɚ ɉɄ ɨɬɨɛɪɚɠɚɟɬɫɹ ɡɚɫɬɚɜɤɚ, ɢɧɮɨɪɦɢɪɭɸɳɚɹ ɨ ɩɪɨɰɟɫɫɟ 
ɡɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɫɨɞɟɪɠɚɳɚɹ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ. 

ɉɨɫɥɟ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɞɥɹ ɨɩɟɪɚɬɨɪɚ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɵɦ ɝɥɚɜɧɨɟ ɦɟɧɸ.  
Ƚɥɚɜɧɨɟ ɦɟɧɸ ɫɨɫɬɨɢɬ ɢɡ ɩɭɧɤɬɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɪɚɡɥɢɱɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 

ɉɪɢɛɨɪɚ ɢ ɭɫɬɚɧɨɜɤɭ ɟɝɨ ɧɚɫɬɪɨɟɤ. 
Пɪɢɦɟɱɚɧɢɟ: ɢɧɬɟɪɮɟɣɫ ɨɩɟɪɚɬɨɪɚ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɱɚɫɬɢ ɩɨɪɹɞɤɚ 

ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɞɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɧɟ ɜɥɢɹɸɬ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Пɪɢɛɨɪɚ. 

4.2. ɇɚɫɬɪɨɣɤɢ ɢ ɩɚɪɚɦɟɬɪɵ 

ȼ ɦɟɧɸ "ɇɚɫɬɪɨɣɤɢ" ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɧɚɫɬɪɨɣɤɢ, ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɟ ɜɨ 
ɜɤɥɚɞɤɢ ɩɨ ɩɪɢɡɧɚɤɚɦ ɥɨɝɢɱɟɫɤɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. 

4.2.1. ɍɫɬɚɧɨɜɤɚ ɩɪɟɞɟɥɨɜ  
Ɍɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɜɯɨɞɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ ɢɧɞɢɰɢɪɭɸɬɫɹ ɜ 

ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɧɨɦɢɧɚɥɨɜ ɫɥɟɞɭɟɬ ɩɟɪɟɣɬɢ ɜ ɦɟɧɸ 
«ɇɚɫɬɪɨɣɤɢ», ɧɚ ɜɤɥɚɞɤɟ «Ⱥɐɉ» ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɩɪɟɞɟɥ ɩɨ ɧɚɩɪɹɠɟɧɢɸ/ɬɨɤɭ ɢɡ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɵɩɚɞɚɸɳɟɝɨ ɫɩɢɫɤɚ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Apply». 

Пɪɢɦɟɱɚɧɢɟ: ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɩɪɟɞɟɥɨɜ ɬɨɤɚ ɜɧɭɬɪɢ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɭɫɥɵɲɚɬɶ 
ɳɟɥɱɤɢ ɤɨɧɬɚɤɬɨɜ ɪɟɥɟ, ɷɬɨ ɧɨɪɦɚɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɩɪɢɛɨɪɚ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɢɡɦɟɪɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɟɞɟɥɚ 
ɩɪɨɢɫɯɨɞɢɬ ɭɫɬɚɧɨɜɤɚ ɮɥɚɝɚ ɩɟɪɟɩɨɥɧɟɧɢɹ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ. Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɩɪɟɞɟɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ  

4.2.2. ɉɨɬɨɤɢ ɞɚɧɧыɯ 

ɇɚɛɨɪ ɧɚɫɬɪɨɟɤ ɝɪɭɩɩɵ «ɉɨɬɨɤɢ» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɪɟɠɢɦɨɜ ɨɛɪɚɛɨɬɤɢ 
ɰɢɮɪɨɜɵɯ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. ɗɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɫɟɤɰɢɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɝɪɭɩɩɵ ɫ ɧɚɛɨɪɨɦ 
ɩɚɪɚɦɟɬɪɨɜ: 

Stream 1 — ɷɬɨ ɩɨɬɨɤ ɞɚɧɧɵɯ, ɝɟɧɟɪɢɪɭɟɦɵɣ Ⱥɐɉ ɢ ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɤɚɤ ɞɥɹ 
ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ, ɬɚɤ ɢ ɞɥɹ ɜɵɞɚɱɢ ɧɚ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɪɟɠɢɦɟ «ɗɬɚɥɨɧɧɵɣ Merging 
Unit» - ɪɚɛɨɬɚɟɬ, ɟɫɥɢ ɜɵɛɪɚɧɨ «Internal (ADC)» ɢɥɢ ɷɬɨ ɩɨɬɨɤ ɞɚɧɧɵɯ, ɩɪɢɯɨɞɹɳɢɣ ɜ 
ɩɪɢɛɨɪ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ - ɪɚɛɨɬɚɟɬ, ɟɫɥɢ ɜɵɛɪɚɧɨ «External». 
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Stream 2 — ɩɨɬɨɤ ɞɚɧɧɵɯ, ɩɪɢɯɨɞɹɳɢɣ ɜ ɩɪɢɛɨɪ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ - 

ɪɚɛɨɬɚɟɬ, ɟɫɥɢ ɜɵɛɪɚɧɨ «Used». 

Ɂɚɞɚɜɚɹ ɩɚɪɚɦɟɬɪɵ ɜ ɞɚɧɧɨɣ ɫɟɤɰɢɢ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɩɪɢɛɨɪ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɪɟɠɢɦɟ ɭɫɬɪɨɣɫɬɜɚ ɫɪɚɜɧɟɧɢɹ ɜ ɫɥɟɞɭɸɳɢɯ ɤɨɦɛɢɧɚɰɢɹɯ: 

 Аɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ – Аɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ 

 Пɨɬɨɤ 61850-9.2 – Аɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ 

 Пɨɬɨɤ 61850-9.2 - Пɨɬɨɤ 61850-9.2 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɧɭɬɪɟɧɧɟɝɨ Ⱥɐɉ ɩɪɢɛɨɪɚ ɢ ɜɧɟɲɧɟɝɨ ɩɨɬɨɤɚ ɫɥɟɞɭɟɬ 

ɩɟɪɟɤɥɸɱɢɬɶ Stream 2 ɜ ɩɨɥɨɠɟɧɢɟ «Used» ɢ ɪɚɫɤɪɵɬɶ ɫɩɢɫɨɤ «Stream ID», ɡɚɬɟɦ ɜɵɛɪɚɬɶ 
ɨɞɢɧ ɢɡ ɞɨɫɬɭɩɧɵɯ ɩɨɬɨɤɨɜ. Ⱦɚɥɟɟ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Apply». 

Ʉɧɨɩɤɚ «Apply» ɩɟɪɟɞɚɺɬ ɩɚɪɚɦɟɬɪɵ ɜ ɉɪɢɛɨɪ. ɉɚɪɚɦɟɬɪɵ ɜɫɬɭɩɚɸɬ ɜ ɫɢɥɭ ɩɪɢ 
ɧɚɱɚɥɟ ɫɥɟɞɭɸɳɟɝɨ ɡɚɩɭɫɤɚ ɤɚɤɨɝɨ-ɥɢɛɨ ɪɟɠɢɦɚ ɢɡɦɟɪɟɧɢɣ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɜɧɟɲɧɢɯ ɩɨɬɨɤɨɜ  Stream 1 ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɜ ɩɨɥɨɠɟɧɢɟ 
«External», ɚ Stream 2 - ɜ ɩɨɥɨɠɟɧɢɟ «Used». 

Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɩɨɬɨɤɨɜ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 MAC-ɚɞɪɟɫ ɢɫɬɨɱɧɢɤɚ\ɩɨɥɭɱɚɬɟɥɹ; 
 ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɬɨɤɚ «Stream ID» — ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɬɨɤɚ ɢɡ ɫɩɢɫɤɚ 

ɞɨɫɬɭɩɧɵɯ ɜɧɟɲɧɢɯ ɩɨɬɨɤɨɜ. 

4.2.3. ɋɨɟɞɢɧɟɧɢɟ 

ȼɤɥɚɞɤɚ «ɋɨɟɞɢɧɟɧɢɟ» ɫɨɞɟɪɠɢɬ ɧɚɫɬɪɨɣɤɢ ɫɨɟɞɢɧɟɧɢɹ ɬɟɪɦɢɧɚɥɚ ɫ ɩɪɢɛɨɪɨɦ. ɉɨ 
ɭɦɨɥɱɚɧɢɸ ɛɚɡɨɜɵɣ IP-ɚɞɪɟɫ ɩɪɢɛɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɭɫɬɚɧɨɜɥɟɧ 
ɧɚ 192.168.0.1 

4.2.4. ɇɚɫɬɪɨɣɤɢ Ⱥɐɉ 

ȼɤɥɚɞɤɚ «Ⱥɐɉ» ɩɨɡɜɨɥɹɟɬ ɡɚɞɚɜɚɬɶ ɧɚɫɬɪɨɣɤɢ ɩɨɬɨɤɚ ɞɚɧɧɵɯ, ɝɟɧɟɪɢɪɭɟɦɨɝɨ 
Ⱥɐɉ. 

 Ⱦɨɫɬɭɩɧɚ ɭɫɬɚɧɨɜɤɚ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
 MAC ɫɢɫɬɟɦɵ  - ɚɩɩɚɪɚɬɧɵɣ ɚɞɪɟɫ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ; 
 MAC ɧɚɡɧɚɱɟɧɢɣ — ɚɩɩɚɪɚɬɧɵɣ ɚɞɪɟɫ ɩɪɢɺɦɧɢɤɚ ɞɚɧɧɵɯ; 
 ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɬɨɤɚ — ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɨɬɨɤɚ ɞɚɧɧɵɯ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɧɚ ɩɟɪɢɨɞ — ɱɚɫɬɨɬɚ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɨɬɨɤɚ, ɜ ɬɨɱɤɚɯ ɧɚ 

ɩɟɪɢɨɞ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ (80 ɢɥɢ 256); 
Ʉɧɨɩɤɚ «Apply» ɨɬɩɪɚɜɥɹɟɬ ɧɚɫɬɪɨɣɤɢ ɜ ɩɪɢɛɨɪ.  
4.2.5. ɋɢɧɯɪɨɧɢɡɚɰɢя 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜ ɦɟɧɸ «ɇɚɫɬɪɨɣɤɢ» ɩɟɪɟɣɬɢ ɧɚ 
ɜɤɥɚɞɤɭ «ɋɢɧɯɪɨɧɢɡɚɰɢɹ» ɢ ɜ ɦɟɧɸ «Source» ɜɵɛɪɚɬɶ «Intertnal», ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Apply». 

Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜ ɦɟɧɸ «Source» ɜɵɛɪɚɬɶ 

«Input 1 (PPS in)». Ⱦɥɹ ɪɚɡɞɚɱɢ ɫɢɯɪɨɢɦɩɭɥɶɫɨɜ PPS ɧɚ ɜɧɟɲɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜɤɥɸɱɢɬɶ 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ «Output 1» ɜ ɪɟɠɢɦ «On». 

ɇɚ ɜɤɥɚɞɤɟ «ɋɢɧɯɪɨɧɢɡɚɰɢɹ» ɜɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɢɝɧɚɥɚ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ: ɱɚɫɬɨɬɚ ɢ ɜɢɞ ɮɪɨɧɬɚ ɢɦɩɭɥɶɫɚ. 

4.2.6 ɋɥɭɠɟɛɧыɟ ɮɭɧɤɰɢɢ 

ȼɤɥɚɞɤɚ «ɋɥɭɠɟɛɧɵɟ ɮɭɧɤɰɢɢ» ɨɬɨɛɪɚɠɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɪɫɢɹɯ ȼɉɈ, ɉɈ, 
ɡɚɜɨɞɫɤɨɦ ɧɨɦɟɪɟ ɩɪɢɛɨɪɚ ɢ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɢ. 
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4.3 ɉɨɜɟɪɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪяɠɟɧɢя 

 О̛̺̍е поло̙е̛̦я 

Ɋɟɠɢɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɂɌɇ), ɚ ɬɚɤɠɟ ɞɥɹ ɢɯ ɩɨɜɟɪɤɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɭɬɜɟɪɠɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ. ɉɪɢ ɷɬɨɦ ɉɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɜ ɤɚɱɟɫɬɜɟ «ɩɪɢɛɨɪɚ ɫɪɚɜɧɟɧɢɹ». 

ɉɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨɜɟɪɤɭ ɂɌɇ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ 0.02 ɢ ɦɟɧɟɟ ɬɨɱɧɵɯ. 
ɉɪɢ ɷɬɨɦ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɨɬɨɤɨɥ, ɫɨɯɪɚɧɹɟɦɵɣ ɜ ɩɚɦɹɬɶ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɤɥɢɟɧɬɚ ɜ ɮɚɣɥ 
ɮɨɪɦɚɬɚ RTF. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨɬ ɮɚɣɥ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɟɱɚɬɚɧ ɧɚ ɥɸɛɨɦ ɫɨɜɦɟɫɬɢɦɨɦ 
ɭɫɬɪɨɣɫɬɜɟ ɢɥɢ ɫɨɯɪɚɧɺɧ ɧɚ ɜɧɟɲɧɢɣ ɧɨɫɢɬɟɥɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. 

Ɋɟɠɢɦ ɩɨɜɟɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɚɤɬɢɜɢɪɭɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɩɭɧɤɬɚ 
"ɉɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ" ɝɥɚɜɧɨɝɨ ɦɟɧɸ. 

ɉɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ (ɪɢɫ. 4.1), 

ɫɨɫɬɨɹɳɟɣ ɢɡ: 

 ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

 ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ; 

 ɧɚɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

 ɩɪɢɛɨɪɚ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850». 

ɋ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 
ɧɚ ɜɯɨɞɧɵɯ (ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ) ɨɛɦɨɬɤɚɯ ɩɨɜɟɪɹɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ.  

ȼɬɨɪɢɱɧɵɟ (ɧɢɡɤɨɜɨɥɶɬɧɵɟ) ɨɛɦɨɬɤɢ ɩɨɜɟɪɹɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ Ɍɇ ɩɨɞɤɥɸɱɚɸɬɫɹ 
ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ «A» ɢ «B» ɉɪɢɛɨɪɚ (Potential input), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɭɥɟɜɵɟ ɤɥɟɦɦɵ 
ɜɬɨɪɢɱɧɵɯ (ɧɢɡɤɨɜɨɥɶɬɧɵɯ) ɨɛɦɨɬɨɤ ɩɨɜɟɪɹɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ 
ɫɨɟɞɢɧɢɬɟɥɸ «G» ɉɪɢɛɨɪɚ (Potential input). ɇɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɡɚɞɚɸɳɟɟ ɧɚɝɪɭɡɤɭ 
ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ ɨɬɞɟɥɶɧɵɦɢ 
ɩɪɨɜɨɞɚɦɢ.  

 

Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɨɜɟɪɤɢ ɂɌɇ 
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ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɨɜɟɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɨɜɟɪɹɟɦɨɝɨ Ɍɇ. ɉɚɪɚɦɟɬɪɵ 
ɂɌɇ ɡɚɞɚɸɬɫɹ ɜɨ ɜɤɥɚɞɤɟ «ɍɫɬɚɧɨɜɤɢ».  

ȼ ɨɤɧɟ ɜɜɨɞɚ ɩɚɪɚɦɟɬɪɨɜ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ ɡɚɞɚɸɬɫɹ: ɬɢɩ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ, 
ɡɚɜɨɞɫɤɨɣ ɧɨɦɟɪ ɂɌɇ, ɝɨɞ ɜɵɩɭɫɤɚ ɂɌɇ, ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ, ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ 
(Ƚɰ), ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ (ɤȼ), ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ (ȼ), ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ (ȼ∙Ⱥ), ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɂɌɇ. 

ɉɨɜɟɪɤɚ ɂɌɇ ɩɪɨɜɨɞɢɬɫɹ ɜ ɞɜɚ ɷɬɚɩɚ:  

1. Ʉɨɪɪɟɤɰɢɹ ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɉɪɢɛɨɪɚ;  

2. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɜɟɪɤɚ ɂɌɇ. 

 Ко̬̬ек̶̛я к̦̌̌ло̏ ̛̥̚е̬е̛̦я ̦̌п̬я̙е̛̦я ʿ̛̬̍о̬̌  

Ʉɨɪɪɟɤɰɢɸ ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɧɟ ɪɚɧɟɟ ɱɟɦ ɱɟɪɟɡ 0,5 ɱɚɫɚ ɩɨɫɥɟ 
ɜɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ ɉɪɢɛɨɪɚ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɪɪɟɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɉɪɢɛɨɪ ɜ ɦɟɧɸ «ɉɨɜɟɪɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ» ɢ ɜɵɛɪɚɬɶ ɜɤɥɚɞɤɭ «Ʉɨɪɪɟɤɰɢɹ». ɋ ɩɨɦɨɳɶɸ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɨɜɢɬɶ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɟɪɜɢɱɧɵɯ ɨɛɦɨɬɤɚɯ ɩɨɜɟɪɹɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ.  

ɉɪɢ ɷɬɨɦ ɧɚɩɪɹɠɟɧɢɟ, ɫɧɢɦɚɟɦɨɟ ɫ ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ, ɩɨɞɚɟɬɫɹ ɧɚ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɤɚɧɚɥɵ UA ɢ UB ɉɪɢɛɨɪɚ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɟɞɟɬ ɢɡɦɟɪɟɧɢɟ ɪɚɡɧɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɩɟɪɟɞɚɱɢ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ ɞɜɭɯ ɤɚɧɚɥɨɜ ɢ ɮɚɡɨɜɵɣ ɫɞɜɢɝ ɦɟɠɞɭ ɤɚɧɚɥɚɦɢ.  

Ʉɧɨɩɤɚ «ɋɨɯɪɚɧɢɬɶ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ» ɫɨɯɪɚɧɹɟɬ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɩɨɥɹɯ 
«Ɍɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɤɰɢɢ». 

Ɍɟɤɭɳɢɟ ɫɨɯɪɚɧɺɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɤɰɢɢ ɜɵɜɨɞɹɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɥɹɯ. Ƚɚɥɨɱɤɚ «ɉɪɢɦɟɧɹɬɶ ɜ ɪɚɫɱɺɬɚɯ» ɩɨɡɜɨɥɹɟɬ ɜɤɥɸɱɢɬɶ ɢɯ ɜ 
ɪɚɛɨɬɭ ɩɪɢ ɩɨɜɟɪɤɟ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɱɧɨɫɬɢ ɩɨɜɬɨɪɧɭɸ ɤɨɪɪɟɤɰɢɸ 
ɤɚɧɚɥɨɜ ɢɡɦɟɪɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɨɫɥɟ ɫɭɳɟɫɬɜɟɧɧɨɝɨ (ɛɨɥɟɟ ɱɟɦ ɧɚ 5 °ɋ) 
ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɩɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ.  

 ʿо̏е̬к̌ И˃ʻ 

Ⱦɨ ɧɚɱɚɥɚ ɩɨɜɟɪɤɢ ɫ ɩɨɦɨɳɶɸ ɧɚɝɪɭɡɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɧɭɠɧɭɸ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɡɚɦɟɪɚ ɧɚɝɪɭɡɤɭ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ (S, ȼ∙Ⱥ). ɗɬɨ ɠɟ 
ɡɧɚɱɟɧɢɟ ɧɭɠɧɨ ɜɧɟɫɬɢ ɜ ɩɨɥɟ «S» ɜɨ ɜɤɥɚɞɤɟ «ɉɨɜɟɪɤɚ».  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ ɂɌɇ ɧɟɨɛɯɨɞɢɦɨ ɜɨ ɜɤɥɚɞɤɟ «ɉɨɜɟɪɤɚ» ɧɚɠɚɬɶ ɤɧɨɩɤɭ 
«Ɂɚɩɭɫɬɢɬɶ». 

 ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɡɚɞɚɧɧɵɟ ɢ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ: 

 ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ (ȼ∙Ⱥ), 
ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɡɚɦɟɪɚ; 
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 ɡɧɚɱɟɧɢɟ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ ɜ ɞɨɥɹɯ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ; 

 UA(1) - ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɬɨɪɢɱɧɨɣ 
ɨɛɦɨɬɤɟ ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɇ, ȼ; 

 UB(1) - ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɜɨɣ ɝɚɪɦɨɧɢɤɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɬɨɪɢɱɧɨɣ 
ɨɛɦɨɬɤɟ ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ, ȼ; 

 ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɷɬɚɥɨɧɧɨɝɨ ɂɌɇ (ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ). 

 ɪɚɡɧɨɫɬɶ ɞɟɣɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ ɜ ɞɨɥɹɯ ɨɬ ɷɬɚɥɨɧɧɨɝɨ ɡɧɚɱɟɧɢɹ; 

 ɪɚɡɧɨɫɬɶ ɭɝɥɨɜ; 

 ɡɧɚɱɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ ɭɝɥɨɜ. 

Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɜɨɞɢɬɫɹ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ. 

 ȼ ɨɤɧɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɜɟɪɤɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɬɨɱɧɵɟ (ɌɈɑɇɈ) ɢ ɨɰɟɧɨɱɧɵɟ (ȽɊɍȻɈ) 
ɡɧɚɱɟɧɢɹ: 

 ɚɦɩɥɢɬɭɞɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ fU ɂɌɇ, ȼ; 

 ɭɝɥɨɜɨɣ ɩɨɝɪɟɲɧɨɫɬɢ δU ɂɌɇ, ɪɚɞ.  

Пɪɢɦɟɱɚɧɢɟ: ɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞɧɨɣ ɢ ɭɝɥɨɜɨɣ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜɵɱɢɫɥɹɸɬɫɹ 
ɢ ɜɵɜɨɞɹɬɫɹ ɧɚ ɷɤɪɚɧ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɤɥɸɱɟɧɚ ɤɨɪɪɟɤɰɢɹ. 

Ɂɚɦɟɪ ɦɨɠɧɨ ɡɚɩɨɦɧɢɬɶ ɢ ɡɚɧɟɫɬɢ ɜ ɩɪɨɬɨɤɨɥ ɧɚɠɚɜ ɤɧɨɩɤɭ «Ɂɚɩɨɦɧɢɬɶ 
ɪɟɡɭɥɶɬɚɬɵ». 

ˀ̌̍от̌ ̭ от̸ёт̛̥̌ 

ɉɪɨɫɦɨɬɪɟɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɨɬɱɺɬ ɦɨɠɧɨ ɜɨ ɜɤɥɚɞɤɟ «Ɉɬɱɺɬ». Ɍɚɦ ɠɟ ɦɨɠɧɨ 
ɭɞɚɥɢɬɶ ɧɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬɱɺɬɚ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɢɬɶ ɨɬɱɺɬ ɜ ɮɚɣɥ ɮɨɪɦɚɬɚ 
RTF. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɠɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɧɨɩɤɭ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɤɧɚ.  

 Ɏɨɪɦɵ ɨɬɱɺɬɚ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ ɧɭɠɞɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟɦ ɮɚɣɥɨɜ 
ɲɚɛɥɨɧɨɜ, ɩɨɞɪɨɛɧɟɟ ɨɛ ɷɬɨɦ ɪɚɫɫɤɚɡɵɜɚɟɬɫɹ ɞɚɥɟɟ. 
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4.4. ɉɨɜɟɪɤɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

Ɋɟɠɢɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɪɚɞɢɰɢɨɧɧɵɯ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɂɌɌ), ɚ ɬɚɤɠɟ ɞɥɹ ɢɯ ɩɨɜɟɪɤɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɭɬɜɟɪɠɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ. Ⱦɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɩɪɢɛɨɪɚ ɫɪɚɜɧɟɧɢɹ ɉɪɢɛɨɪ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɦɨɞɢɮɢɤɚɰɢɸ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850 ɏ-ɏ-01». Ʉ ɉɪɢɛɨɪɭ ɱɟɪɟɡ ɫɨɟɞɢɧɢɬɟɥɢ (ɪɢɫɭɧɨɤ 
4.2ɚ) ɞɨɥɠɧɨ ɩɨɞɤɥɸɱɚɬɶɫɹ ɍɫɬɪɨɣɫɬɜɨ ɩɨɜɟɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɍɉɌɌ) . 

 

Ɋɢɫɭɧɨɤ 4.2ɚ 

ɉɪɢɛɨɪ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨɜɟɪɤɭ ɂɌɌ ɫ ɡɧɚɱɟɧɢɟɦ ɬɨɤɚ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ 1 

A ɢ 5 A ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɞɨ 0.02. ɉɪɢ ɷɬɨɦ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɨɬɨɤɨɥ, ɫɨɯɪɚɧɹɟɦɵɣ ɜ ɩɚɦɹɬɶ 
ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɤɥɢɟɧɬɚ ɜ ɮɚɣɥ ɮɨɪɦɚɬɚ RTF. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨɬ ɮɚɣɥ ɦɨɠɟɬ ɛɵɬɶ 
ɪɚɫɩɟɱɚɬɚɧ ɧɚ ɥɸɛɨɦ ɫɨɜɦɟɫɬɢɦɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɥɢ ɫɨɯɪɚɧɺɧ ɧɚ ɜɧɟɲɧɢɣ ɧɨɫɢɬɟɥɶ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. 

Ɋɟɠɢɦ ɩɨɜɟɪɤɢ ɂɌɌ ɚɤɬɢɜɢɪɭɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɩɭɧɤɬɚ "ɉɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɬɨɤɚ" ɝɥɚɜɧɨɝɨ ɦɟɧɸ.  

ɉɨɜɟɪɤɚ ɂɌɌ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ (ɪɢɫ. 6.1), ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɹɬ: 

 ɪɟɝɭɥɢɪɭɟɦɵɣ ɢɫɬɨɱɧɢɤ ɬɨɤɚ; 

 ɷɬɚɥɨɧɧɵɣ ɂɌɌ; 

 ɧɚɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

 ɩɪɢɛɨɪ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850» ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɩɨɜɟɪɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɬɨɤɚ ɍɉɌɌ. 

ɋ ɩɨɦɨɳɶɸ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɬɨɤɚ ɡɚɞɚɟɬɫɹ ɬɨɤ ɱɟɪɟɡ ɩɟɪɜɢɱɧɵɟ ɨɛɦɨɬɤɢ 
ɩɨɜɟɪɹɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ ɂɌɌ. ȼɬɨɪɢɱɧɵɟ ɨɛɦɨɬɤɢ ɩɨɜɟɪɹɟɦɨɝɨ ɢ ɷɬɚɥɨɧɧɨɝɨ ɂɌɌ 
ɩɨɞɤɥɸɱɟɧɵ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɜɯɨɞɧɵɦ ɤɥɟɦɦɚɦ ɍɉɌɌ. ɋ ɩɨɦɨɳɶɸ ɧɚɝɪɭɡɨɱɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɩɨɞɤɥɸɱɟɧɧɨɝɨ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɥɟɦɦɚɦ ɍɉɌɌ, ɡɚɞɚɟɬɫɹ ɧɚɝɪɭɡɤɚ 
ɩɨɜɟɪɹɟɦɨɝɨ ɂɌɌ. 
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 Ɋɢɫɭɧɨɤ 4.2ɛ - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɨɜɟɪɤɢ ɂɌɌ 

Ⱦɚɥɶɧɟɣɲɢɟ ɷɬɚɩɵ ɪɚɛɨɬɵ – ɜɜɨɞ ɩɚɪɚɦɟɬɪɨɜ ɂɌɌ, ɤɨɪɪɟɤɰɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɩɪɨɬɨɤɨɥɚ – ɩɨɥɧɨɫɬɶɸ ɚɧɚɥɨɝɢɱɧɵ ɬɚɤɨɜɵɦ ɜ ɪɟɠɢɦɟ ɩɨɜɟɪɤɢ ɂɌɇ. 
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4.5. ɉɨɜɟɪɤɚ ɰɢɮɪɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪяɠɟɧɢя 

Ɋɟɠɢɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɂɌɇ), ɨɫɧɚɳɺɧɧɵɯ ɜɵɯɨɞɨɦ ɫ ɰɢɮɪɨɜɵɦ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ, 

ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ, ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2, ɚ ɬɚɤɠɟ ɞɥɹ ɢɯ ɩɨɜɟɪɤɢ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɭɬɜɟɪɠɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ. ɉɪɢ ɷɬɨɦ ɉɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɜ ɤɚɱɟɫɬɜɟ 
«ɩɪɢɛɨɪɚ ɫɪɚɜɧɟɧɢɹ». 

ɉɪɢ ɪɚɛɨɬɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɨɬɨɤɨɥ, ɫɨɯɪɚɧɹɟɦɵɣ ɜ ɩɚɦɹɬɶ ɬɟɪɦɢɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ɜ 
ɮɚɣɥ ɮɨɪɦɚɬɚ RTF. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨɬ ɮɚɣɥ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɟɱɚɬɚɧ ɧɚ ɥɸɛɨɦ 
ɫɨɜɦɟɫɬɢɦɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɥɢ ɫɨɯɪɚɧɺɧ ɧɚ ɜɧɟɲɧɢɣ ɧɨɫɢɬɟɥɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. 

ɉɨɜɟɪɤɚ ɂɌɇ, ɨɫɧɚɳɺɧɧɵɯ ɜɵɯɨɞɨɦ ɫ ɰɢɮɪɨɜɵɦ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ, ɩɟɪɟɞɚɜɚɟɦɵɯ 
ɩɨ ɩɪɨɬɨɤɨɥɭ, ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɩɪɢɛɨɪɚ ɜ ɪɟɠɢɦɟ 
ɫɪɚɜɧɟɧɢɹ.  

4.5.1 ɋɪɚɜɧɟɧɢɟ ɫɢɝɧɚɥɚ 61850-9-2 ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɚɧɚɥɨɝɨɜɵɦ 
ɫɢɝɧɚɥɨɦ ɷɬɚɥɨɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɜɵɯɨɞ ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɯɨɞɭ «Ext» ɫ 
ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ SFP-RJ45 ɢɥɢ SFP-SX. ȼɬɨɪɢɱɧɚɹ (ɧɢɡɤɨɜɨɥɶɬɧɚɹ) ɨɛɦɨɬɤɚ ɷɬɚɥɨɧɧɨɝɨ 
Ɍɇ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɨɟɞɢɧɢɬɟɥɹɦ «A» ɉɪɢɛɨɪɚ (Potential input) ɢ «G» ɉɪɢɛɨɪɚ (Potential 

input). ȿɫɥɢ ɢɧɨɝɨ ɧɟ ɭɤɚɡɚɧɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɷɬɚɥɨɧɧɨɝɨ Ɍɇ, 

ɜɬɨɪɢɱɧɚɹ (ɧɢɡɤɨɜɨɥɶɬɧɚɹ) ɨɛɦɨɬɤɚ ɷɬɚɥɨɧɧɨɝɨ Ɍɇ ɡɚɡɟɦɥɹɟɬɫɹ ɜ ɬɨɱɤɟ «G». 

ɉɨɪɹɞɨɤ ɢɫɩɵɬɚɧɢɣ ɚɧɚɥɨɝɢɱɟɧ ɬɚɤɨɜɨɦɭ ɜ ɪɟɠɢɦɟ ɩɨɜɟɪɤɢ ɂɌɇ 4.3, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɰɢɢ. 

4.5.2 ɋɪɚɜɧɟɧɢɟ ɫɢɝɧɚɥɚ 61850-9-2 ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɫɢɝɧɚɥɨɦ 
61850-9-2 ɷɬɚɥɨɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ȼɨ ɷɬɨɦ ɪɟɠɢɦɟ ɜɵɯɨɞ ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɯɨɞɭ «Ext» ɫ 
ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ SFP-RJ45 ɢɥɢ SFP-SX. ɗɬɚɥɨɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɜɯɨɞɭ «Out/Aux» ɫ ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ SFP-RJ45 ɢɥɢ SFP-SX.  ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɧɭɠɧɨ 
ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɢɬɶ ɩɚɪɚɦɟɬɪɵ ɰɢɮɪɨɜɵɯ ɩɨɬɨɤɨɜ ɜ ɦɟɧɸ ɧɚɫɬɪɨɟɤ ɢ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɨɪɹɞɨɤ ɢɫɩɵɬɚɧɢɣ ɚɧɚɥɨɝɢɱɟɧ ɬɚɤɨɜɨɦɭ ɜ ɪɟɠɢɦɟ ɩɨɜɟɪɤɢ ɂɌɇ 4.3, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɰɢɢ. 
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4.6. ɉɨɜɟɪɤɚ ɰɢɮɪɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

Ɋɟɠɢɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɂɌɌ), ɨɫɧɚɳɺɧɧɵɯ ɜɵɯɨɞɨɦ ɫ ɰɢɮɪɨɜɵɦ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ, 

ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ, ɨɩɢɫɚɧɧɨɦɭ ɜ IEC 61850-9-2, ɚ ɬɚɤɠɟ ɞɥɹ ɢɯ ɩɨɜɟɪɤɢ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɭɬɜɟɪɠɞɟɧɧɨɣ ɦɟɬɨɞɢɤɟ. ɉɪɢ ɷɬɨɦ ɉɪɢɛɨɪ ɪɚɛɨɬɚɟɬ ɜ ɤɚɱɟɫɬɜɟ 
«ɩɪɢɛɨɪɚ ɫɪɚɜɧɟɧɢɹ». 

ɉɪɢ ɪɚɛɨɬɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɨɬɨɤɨɥ, ɫɨɯɪɚɧɹɟɦɵɣ ɜ ɩɚɦɹɬɶ ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɤɥɢɟɧɬɚ 
ɜ ɮɚɣɥ ɮɨɪɦɚɬɚ RTF. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨɬ ɮɚɣɥ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɟɱɚɬɚɧ ɧɚ ɥɸɛɨɦ 
ɫɨɜɦɟɫɬɢɦɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɥɢ ɫɨɯɪɚɧɺɧ ɧɚ ɜɧɟɲɧɢɣ ɧɨɫɢɬɟɥɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. 

ɉɨɜɟɪɤɚ ɂɌɌ ɫ ɜɵɯɨɞɨɦ ɜ ɮɨɪɦɚɬɟ 61850-9-2 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɩɪɢɛɨɪɚ ɜ 
ɪɟɠɢɦɟ ɫɪɚɜɧɟɧɢɹ.  

4.6.1 ɋɪɚɜɧɟɧɢɟ ɫɢɝɧɚɥɚ 61850-9-2 ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɚɧɚɥɨɝɨɜɵɦ 
ɫɢɝɧɚɥɨɦ ɷɬɚɥɨɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɜɵɯɨɞ ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɯɨɞɭ «Ext» ɫ ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ SFP-RJ45 ɢɥɢ SFP-SX. ɗɬɚɥɨɧɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɯɨɞɭ «Ⱥ» «Current Input» «12 A». 

ɉɨɪɹɞɨɤ ɢɫɩɵɬɚɧɢɣ ɚɧɚɥɨɝɢɱɟɧ ɬɚɤɨɜɨɦɭ ɜ ɪɟɠɢɦɟ ɩɨɜɟɪɤɢ ɂɌɌ 4.4, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɰɢɢ. 

4.6.2 ɋɪɚɜɧɟɧɢɟ ɫɢɝɧɚɥɚ  61850-9-2 ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɫɢɝɧɚɥɨɦ 
61850-9-2 ɷɬɚɥɨɧɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ȼɨ ɷɬɨɦ ɪɟɠɢɦɟ ɜɵɯɨɞ ɩɨɜɟɪɹɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɯɨɞɭ «Ext» ɫ 
ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ SFP-RJ45 ɢɥɢ SFP-SX. ɗɬɚɥɨɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɜɯɨɞɭ «Out/Aux» ɫ ɩɨɦɨɳɶɸ ɚɞɚɩɬɟɪɚ SFP-RJ45 ɢɥɢ SFP-SX.  ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɧɭɠɧɨ 
ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɢɬɶ ɩɚɪɚɦɟɬɪɵ ɰɢɮɪɨɜɵɯ ɩɨɬɨɤɨɜ ɜ ɦɟɧɸ ɧɚɫɬɪɨɟɤ ɢ ɩɚɪɚɦɟɬɪɨɜ. 

ɉɨɪɹɞɨɤ ɢɫɩɵɬɚɧɢɣ ɚɧɚɥɨɝɢɱɟɧ ɬɚɤɨɜɨɦɭ ɜ ɪɟɠɢɦɟ ɩɨɜɟɪɤɢ ɂɌɌ 4.4, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɪɪɟɤɰɢɢ. 
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4.7. ɉɨɜɟɪɤɚ ɭɫɬɪɨɣɫɬɜ Merging Unit 
Ɋɟɠɢɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɜɟɪɤɢ ɭɫɬɪɨɣɫɬɜɫɨɩɪɹɠɟɧɢɹ Merging Unit. ɉɪɢ ɷɬɨɦ 

Ⱥɐɉ ɩɪɢɛɨɪɚ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɷɬɚɥɨɧɧɨɝɨ Merging Unit, ɚ ɫɚɦ ɩɪɢɛɨɪ – ɜ ɤɚɱɟɫɬɜɟ 
«ɩɪɢɛɨɪɚ ɫɪɚɜɧɟɧɢɹ». 

ɉɪɢ ɪɚɛɨɬɟ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɨɬɨɤɨɥ, ɫɨɯɪɚɧɹɟɦɵɣ ɜ ɩɚɦɹɬɶ ɬɟɪɦɢɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ 
(Ɍɍ) ɜ ɮɚɣɥ ɮɨɪɦɚɬɚ RTF. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨɬ ɮɚɣɥ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɟɱɚɬɚɧ ɧɚ ɥɸɛɨɦ 
ɫɨɜɦɟɫɬɢɦɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɥɢ ɫɨɯɪɚɧɺɧ ɧɚ ɜɧɟɲɧɢɣ ɧɨɫɢɬɟɥɶ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢɫɩɵɬɚɬɟɥɶɧɚɹ ɫɯɟɦɚ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ: 

 ɪɟɝɭɥɢɪɭɟɦɵɣ ɢɫɬɨɱɧɢɤ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

 ɪɟɝɭɥɢɪɭɟɦɵɣ ɢɫɬɨɱɧɢɤ ɬɨɤɚ; 

 ɧɚɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 

 ɩɪɢɛɨɪ «ɗɧɟɪɝɨɦɨɧɢɬɨɪ-61850». 

ʦ̏од п̬̥̌̌ет̬о̏ по̏е̬яе̥о̐о Merging Unit 

Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɬɨɤɨɥɚ ɩɨɜɟɪɤɢ ɧɭɠɧɨ ɜɜɟɫɬɢ ɩɚɪɚɦɟɬɪɵ 
ɭɫɬɪɨɣɫɬɜɚ Merging Unit. ɗɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫ ɩɨɦɨɳɶɸ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɨ ɜɤɥɚɞɤɟ «ɍɫɬɚɧɨɜɤɢ». 

ȼɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

 ɬɢɩ ɭɫɬɪɨɣɫɬɜɚ; 

 ɡɚɜɨɞɫɤɨɣ ɧɨɦɟɪ; 

 ɝɨɞ ɜɵɩɭɫɤɚ; 

 ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ. 

ʿо̏е̬к̌ Merging Unit 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ Merging Unit ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «2 ɤɚɧɚɥɚ» ɢ 
ɜɵɛɪɚɬɶ ɜɤɥɚɞɤɭ "ɇɚɩɪɹɠɟɧɢɟ" ɢɥɢ "Ɍɨɤ". 

Ʉɧɨɩɤɚ «ɭɞɟɪɠɚɬɶ» ("Hold") ɡɚɦɨɪɚɠɢɜɚɟɬ ɧɚ ɷɤɪɚɧɟ ɬɟɤɭɳɢɟ ɩɨɤɚɡɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬ 
ɢɡɦɟɪɟɧɢɣ ɦɨɠɧɨ ɡɚɩɨɦɧɢɬɶ, ɧɚɠɚɜ ɤɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ» ("add") ɢɥɢ ɭɞɚɥɢɬɶ ɤɧɨɩɤɨɣ 
«ɍɞɚɥɢɬɶ» ("Remove"). Ʉɧɨɩɤɚ «ɋɨɯɪɚɧɢɬɶ» ("Save") ɮɨɪɦɢɪɭɟɬ ɩɪɨɬɨɤɨɥ ɢ ɫɨɯɪɚɧɹɟɬ ɟɝɨ 
ɜ ɮɚɣɥ RTF ɜ Ɍɍ. 

ˀ̌̍от̌ ̭ от̸ёт̛̥̌ 

ɉɪɨɫɦɨɬɪɟɬɶ ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɨɬɱɺɬ ɦɨɠɧɨ ɜɨ ɜɤɥɚɞɤɟ «Ɉɬɱɺɬ». Ɍɚɦ ɠɟ ɦɨɠɧɨ 
ɭɞɚɥɢɬɶ ɧɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬɱɺɬɚ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɢɬɶ ɨɬɱɺɬ ɜ ɮɚɣɥ ɮɨɪɦɚɬɚ 
RTF.  

Ɏɨɪɦɵ ɨɬɱɺɬɚ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ ɧɭɠɞɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟɦ ɮɚɣɥɨɜ 
ɲɚɛɥɨɧɨɜ. 
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4.8. Ɋɟɠɢɦ «Ɏɨɪɦɚ ɫɢɝɧɚɥɚ» 

Ɋɟɠɢɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ 
ɢɧɮɨɪɦɚɰɢɢ: 

 Ɏɨɪɦɚ ɫɢɝɧɚɥɨɜ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ ɩɨ ɜɵɛɪɚɧɧɨɣ ɮɚɡɟ; 

 Ɏɨɪɦɚ ɫɢɝɧɚɥɨɜ ɧɚɩɪɹɠɟɧɢɣ ɢɥɢ ɬɨɤɨɜ ɩɨ ɜɫɟɦ ɮɚɡɚɦ ɚɧɚɥɨɝɨɜɨɝɨ ɢɥɢ 
ɰɢɮɪɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ; 

 ȼɟɤɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɹɠɟɧɢɣ ɢɥɢ ɬɨɤɨɜ ɩɨ ɜɫɟɦ ɮɚɡɚɦ ɚɧɚɥɨɝɨɜɨɝɨ 
ɢɥɢ ɰɢɮɪɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ; 

 ȼɟɤɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ ɜɵɛɪɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ. 

Ɋɟɠɢɦ «Ɏɨɪɦɚ ɫɢɝɧɚɥɚ» ɚɤɬɢɜɢɪɭɟɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɩɭɧɤɬɚ «Ɏɨɪɦɚ ɫɢɝɧɚɥɚ» 
ɝɥɚɜɧɨɝɨ ɦɟɧɸ. 

ʿо-̴̦̌̚ое ото̬̙̍̌е̛̦е 

ɉɨ-ɮɚɡɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɬɨɛɪɚɠɚɬɶ ɝɪɚɮɢɤ ɫɥɟɞɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɞɚɧɧɵɯ: 

 Ɏɚɡɚ A (ɚɧɚɥɨɝ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ A ɚɧɚɥɨɝɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞɵ UA, IA); 

 Ɏɚɡɚ B (ɚɧɚɥɨɝ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ B ɚɧɚɥɨɝɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞɵ UB, IB); 

 Ɏɚɡɚ C (ɚɧɚɥɨɝ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ C ɚɧɚɥɨɝɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞɵ UC, IC); 

 Ɏɚɡɚ N (ɚɧɚɥɨɝ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ N ɚɧɚɥɨɝɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞɵ UN, IN); 

 Ɏɚɡɚ A (ɰɢɮɪ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ A ɰɢɮɪɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞ IN); 

 Ɏɚɡɚ B (ɰɢɮɪ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ B ɰɢɮɪɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞ IN); 

 Ɏɚɡɚ C (ɰɢɮɪ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ C ɰɢɮɪɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞ IN); 

 Ɏɚɡɚ N (ɰɢɮɪ.) – ɬɨɤ ɢ ɧɚɩɪɹɠɟɧɢɟ ɮɚɡɵ N ɰɢɮɪɨɜɨɝɨ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ 
(ɜɯɨɞ IN). 

ʻ̌п̬я̙е̛̦я ̛ ток̛ 

ȼɤɥɚɞɤɚ «ɇɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ» ɫɨɞɟɪɠɢɬ ɝɪɚɮɢɤɢ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

 ɇɚɩɪɹɠɟɧɢɹ (ɚɧɚɥɨɝ.) – ɧɚɩɪɹɠɟɧɢɹ ɚɧɚɥɨɝɨɜɵɯ ɰɟɩɟɣ (UA – UN); 

 Ɍɨɤɢ (ɚɧɚɥɨɝ.) – ɬɨɤɢ ɚɧɚɥɨɝɨɜɵɯ ɰɟɩɟɣ (IA – IN); 

 ɇɚɩɪɹɠɟɧɢɹ (ɰɢɮɪ.) – ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ 61850-9-2; 

 Ɍɨɤɢ (ɰɢɮɪ.) – ɬɨɤɢ ɜ ɩɨɬɨɤɟ ɞɚɧɧɵɯ 61850-9-2. 

ʦекто̬̦̼е д̛̬̥̥̼̌̐̌ 
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ȼɤɥɚɞɤɚ «ȼɟɤɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ» ɫɨɞɟɪɠɢɬ ɷɥɟɦɟɧɬɵ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɥɟɞɭɸɳɢɯ 
ɞɚɧɧɵɯ: 

 ɇɚɩɪɹɠɟɧɢɹ (ɚɧɚɥɨɝ.) – ɧɚɩɪɹɠɟɧɢɹ ɜ ɚɧɚɥɨɝɨɜɵɯ ɰɟɩɹɯ; 

 Ɍɨɤɢ (ɚɧɚɥɨɝ.) – ɬɨɤɢ ɜ ɚɧɚɥɨɝɨɜɵɯ ɰɟɩɹɯ; 

 ɇɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ (ɚɧɚɥɨɝ.) – ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ ɜ ɚɧɚɥɨɝɨɜɵɯ ɰɟɩɹɯ; 

 ɇɚɩɪɹɠɟɧɢɹ (ɰɢɮɪ.) – ɧɚɩɪɹɠɟɧɢɹ ɜ ɰɢɮɪɨɜɵɯ ɰɟɩɹɯ; 

 Ɍɨɤɢ (ɰɢɮɪ.) – ɬɨɤɢ ɜ ɰɢɮɪɨɜɵɯ ɰɟɩɹɯ; 

 ɇɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ (ɰɢɮɪ.) – ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɢ ɜ ɰɢɮɪɨɜɵɯ ɰɟɩɹɯ. 
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5 ɌȿХɇИЧȿɋɄɈȿ ɈȻɋɅɍɀИȼȺɇИȿ 

5.1 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ 
ɪɚɛɨɬɵ, ɩɨɞɞɟɪɠɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ. 

5.2 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɦɟɪɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɪɚɡɞɟɥɟ 1 ɧɚɫɬɨɹɳɟɝɨ Ɋɗ. 

5.3 Ɍɟɤɭɳɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ  ɜ ɜɵɩɨɥɧɟɧɢɢ ɨɩɟɪɚɰɢɣ 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5.1. 
Ɍɚɛɥɢɰɚ 5.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ ɉɟɪɢɨɞɢɱɧɨɫɬɶ 

ɉɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢɡɨɥɹɰɢɢ 1 ɪɚɡ ɜ 8 ɥɟɬ 

Ɉɱɢɫɬɤɚ ɤɨɧɬɚɤɬɨɜ ɫɨɟɞɢɧɢɬɟɥɟɣ  ɜ ɫɥɭɱɚɟ 
ɩɨɹɜɥɟɧɢɹ ɧɚ ɧɢɯ ɨɤɢɫɧɵɯ ɩɥɟɧɨɤ  ɢ ɝɪɹɡɢ, 
ɩɪɨɜɟɪɤɚ ɢɯ ɤɪɟɩɥɟɧɢɹ 

1 ɪɚɡ ɜ ɝɨɞ 

 

5.4 ɉɟɪɟɱɟɧɶ ɜɨɡɦɨɠɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ ɫɩɨɫɨɛɵ ɢɯ ɭɫɬɪɚɧɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.2. 
Ɍɚɛɥɢɰɚ 5.2 

№ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɋɩɨɫɨɛ ɭɫɬɪɚɧɟɧɢɹ 

1 ɉɪɢɛɨɪ  ɧɟ ɜɤɥɸɱɚɟɬɫɹ. ɍɛɟɞɢɬɟɫɶ, ɱɬɨ ɤɚɛɟɥɶ ɩɢɬɚɧɢɹ 220 ȼ ɩɨɞɤɥɸɱɟɧ 
ɜ ɫɟɬɶ. ɉɪɨɜɟɪɶɬɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɩɢɬɚɧɢɹ. 

2 Ɍɍ ɧɟ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɩɪɢɛɨɪɨɦ. ɋɨɨɛɳɟɧɢɟ ɬɢɩɚ : 

! Connection fail   

ɚ) Ɉɬɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ ɉɪɢɛɨɪɚ ɢ ɱɟɪɟɡ 5 ɫ ɜɧɨɜɶ 
ɜɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ. ɉɨɜɬɨɪɢɬɶ ɩɨɩɵɬɤɭ 
ɫɨɟɞɢɧɟɧɢɹ ɫ Ɍɍ. 

ɛ) ȼ Ɉɋ Windows ɜɨɣɬɢ ɜ "ɐɟɧɬɪ ɭɩɪɚɜɥɟɧɢɹ 
ɫɟɬɹɦɢ" ɢ ɍɛɟɞɢɬɶɫɹ, ɱɬɨ ɤɨɦɩɶɸɬɟɪ 
ɩɨɞɤɥɸɱɢɥɫɹ ɤ wi-fi ɫɟɬɢ "em61850" ɩɪɢɛɨɪɚ. 
ɉɚɪɨɥɶ ɫɟɬɢ 12345678 

ɜ) ɇɚɠɚɬɶ ɤɧɨɩɤɭ "settings", ɜɵɛɪɚɬɶ ɜɤɥɚɞɤɭ 
"connection" ɢ ɭɤɚɡɚɬɶ ip 192.168.0.1, port 5025 ɢ 
ɧɚɠɚɬɶ "Connect"    
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6 ХɊȺɇȿɇИȿ 

6.1 Ⱦɥɢɬɟɥɶɧɨɟ  ɯɪɚɧɟɧɢɟ ɂɉ   ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ  ɜ ɭɩɚɤɨɜɤɟ ɩɪɟɞɩɪɢɹɬɢɹ-

ɢɡɝɨɬɨɜɢɬɟɥɹ ɜ ɨɬɚɩɥɢɜɚɟɦɨɦ ɯɪɚɧɢɥɢɳɟ. 
6.2 ɍɫɥɨɜɢɹ ɯɪɚɧɟɧɢɹ ɜ ɭɩɚɤɨɜɤɟ:  

- ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɨɬ ɦɢɧɭɫ 50 °ɋ ɞɨ ɩɥɸɫ 70 °ɋ,  

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ  80% ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35 °ɋ. 

 ɍɫɥɨɜɢɹ  ɯɪɚɧɟɧɢɹ ɂɉ ɛɟɡ ɭɩɚɤɨɜɤɢ:  
- ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 25 °ɋ ɞɨ ɩɥɸɫ 55 °ɋ,  

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ  80% ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25 °ɋ. 

6.3 ȼ ɩɨɦɟɳɟɧɢɹɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɫɨɞɟɪɠɚɧɢɟ ɩɵɥɢ, ɩɚɪɨɜ ɤɢɫɥɨɬ ɢ ɳɟɥɨɱɟɣ, 
ɚɝɪɟɫɫɢɜɧɵɯ ɝɚɡɨɜ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɜɵɡɵɜɚɸɳɢɯ ɤɨɪɪɨɡɢɸ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ ɫɨɞɟɪɠɚɧɢɟ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɤɬɢɜɧɵɯ ɚɝɟɧɬɨɜ ɞɥɹ ɚɬɦɨɫɮɟɪɵ ɬɢɩɚ 1 ɩɨ ȽɈɋɌ 
15150. 

 

7 ɌɊȺɇɋɉɈɊɌИɊɈȼȺɇИȿ 

 

7.1 Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɂɉ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɭɩɚɤɨɜɤɟ, ɬɨɥɶɤɨ ɜ ɡɚɤɪɵɬɨɦ 
ɬɪɚɧɫɩɨɪɬɟ (ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɢɥɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɫ ɡɚɳɢɬɨɣ ɨɬ 
ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, ɜɨɡɞɭɲɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɜ ɨɬɚɩɥɢɜɚɟɦɵɯ ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɯ 
ɨɬɫɟɤɚɯ). 

7.2 ɉɪɟɞɟɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ:  
- ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ ɦɢɧɭɫ 50 °ɋ ɞɨ ɩɥɸɫ 70 °ɋ, 

- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ  95% ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30 °ɋ; 

- ɬɪɚɧɫɩɨɪɬɧɚɹ ɬɪɹɫɤɚ - ɩɨ ɝɪ.4 ȽɈɋɌ 22261-94. 

 

8 ɌȺɊȺ И ɍɉȺɄɈȼɄȺ 

ɉɪɢɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɩɚɤɨɜɚɧɵ ɜ ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɚɪɭ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ 
ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢɡɞɟɥɢɣ.  

ȼ ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɚɪɭ ɞɨɥɠɟɧ ɛɵɬɶ ɜɥɨɠɟɧ ɭɩɚɤɨɜɨɱɧɵɣ ɥɢɫɬ, ɫɨɞɟɪɠɚɳɢɣ 
ɫɥɟɞɭɸɳɢɟ ɫɜɟɞɟɧɢɹ: 

- ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɦɨɞɢɮɢɤɚɰɢɸ; 
- ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ; 
-ɞɚɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ; 
-ɞɚɬɚ ɭɩɚɤɨɜɤɢ ɢ ɩɨɞɩɢɫɶ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɭɩɚɤɨɜɤɭ; 
- ɲɬɚɦɩ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɩɨɞɩɢɫɶ ɢ ɞɚɬɚ. 
 

9 ɆȺɊɄИɊɈȼȺɇИȿ И ɉɅɈɆȻИɊɈȼȺɇИȿ 

9.1 ɇɚ ɦɚɪɤɢɪɨɜɨɱɧɨɣ ɩɥɚɧɤɟ, ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɤ ɤɨɪɩɭɫɭ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ: 

-  ɬɨɜɚɪɧɵɣ ɡɧɚɤ ɩɪɟɞɩɪɢɹɬɢɹ-ɢɡɝɨɬɨɜɢɬɟɥɹ; 

- ɨɛɨɡɧɚɱɟɧɢɟ ɦɨɞɢɮɢɤɚɰɢɢ; 
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- ɢɡɨɛɪɚɠɟɧɢɟ ɡɧɚɤɚ ɭɬɜɟɪɠɞɟɧɢɹ ɬɢɩɚ ɩɨ ɉɊ 50.2.107-09; 

- ɢɡɨɛɪɚɠɟɧɢɟ ɡɧɚɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ȿȺɋ; 

- ɡɧɚɤ IP; 

- ɜɢɞ ɢ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ; 

- ɡɚɜɨɞɫɤɨɣ ɧɨɦɟɪ; 

- ɞɚɬɚ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɦɟɫɹɰ ɢ ɝɨɞ). 

9.2 Ɇɚɪɤɢɪɨɜɤɚ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɚɪɵ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌ 14192 ɢ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

9.3  ɉɥɨɦɛɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɝɧɟɡɞɚ ɤɪɟɩɟɠɧɵɯ ɜɢɧɬɨɜ. ɉɥɨɦɛɢɪɨɜɚɧɢɟ ɩɨɫɥɟ 
ɜɫɤɪɵɬɢɹ ɢ ɪɟɦɨɧɬɚ ɦɨɝɭɬ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 
ɥɢɰɚ. 

10 Ɍɟɯɧɢɱɟɫɤɚя ɩɨɞɞɟɪɠɤɚ 

ȿɫɥɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɛɨɪɨɜ ɢ ɉɈ ɭ ȼɚɫ ɜɨɡɧɢɤɥɢ ɜɨɩɪɨɫɵ, ɬɨ ɩɪɟɠɞɟ ɱɟɦ 
ɨɛɪɚɬɢɬɶɫɹ ɜ ɨɬɞɟɥ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɩɪɨɫɦɨɬɪɢɬɟ ɜɫɸ ɢɦɟɸɳɭɸɫɹ 
ɭ ȼɚɫ ɞɨɤɭɦɟɧɬɚɰɢɸ, ɚ ɬɚɤɠɟ ɡɚɣɞɢɬɟ ɧɚ ɧɚɲ ɫɚɣɬ www.mars-energo.ru ɜ ɪɚɡɞɟɥ 
ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ — ɜɨɡɦɨɠɧɨ, ȼɵ ɧɚɣɞɟɬɟ ɨɬɜɟɬ ɧɚ ɫɜɨɣ ɜɨɩɪɨɫ. 

ȿɫɥɢ ɠɟ ȼɚɦ ɧɟ ɭɞɚɥɨɫɶ ɧɚɣɬɢ ɨɬɜɟɬ ɧɚ ɢɧɬɟɪɟɫɭɸɳɢɣ ȼɚɫ ɜɨɩɪɨɫ, ɫɜɹɠɢɬɟɫɶ ɫ 
ɧɚɦɢ ɩɨ E-mail mail@mars-energo.ru ɢɥɢ ɩɨ ɬɟɥɟɮɨɧɭ: (812) 327-21-11. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɞɚɬɶ ȼɚɦ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɪɚɛɨɬɧɢɤɚɦ ɨɬɞɟɥɚ ɩɨɞɞɟɪɠɤɢ 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ: 

 Ɏɚɦɢɥɢɹ, ɂɦɹ, Ɉɬɱɟɫɬɜɨ, 
 ɇɚɡɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ, 
 Ɍɟɥɟɮɨɧ (ɮɚɤɫ, ɚɞɪɟɫ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ), 
 ɇɚɡɜɚɧɢɟ ɉɪɢɛɨɪɚ, ɟɝɨ ɡɚɜɨɞɫɤɨɣ ɧɨɦɟɪ ɢ ɧɨɦɟɪ ɜɟɪɫɢɢ ɉɈ ɩɪɢɛɨɪɚ, 
 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɩɪɨɛɥɟɦɵ ɫ ɩɨɥɧɵɦ ɬɟɤɫɬɨɦ ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɟ (ɟɫɥɢ 

ɬɚɤɨɟ ɢɦɟɟɬɫɹ), 
 Ɍɢɩ ȼɚɲɟɝɨ ɤɨɦɩɶɸɬɟɪɚ, 
 ȼɟɪɫɢɹ ɫɢɫɬɟɦɵ, 
 Ɉɛɴɟɦ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɢ, 
 Ⱦɪɭɝɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɭɸ ȼɵ ɫɱɢɬɚɟɬɟ ɜɚɠɧɨɣ. 

 

ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ «ɇɉɉ Ɇɚɪɫ-ɗɧɟɪɝɨ» 

ɘɪɢɞɢɱɟɫɤɢɣ ɚɞɪɟɫ: 199034, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 13-ɹ ɥɢɧɢɹ ȼ.Ɉ., ɞ. 6-8, ɥɢɬ. A, 
ɩɨɦ.41ɇ  

Ɍɟɥ. / ɮɚɤɫ: (812) 327-21-11, 309-03-56 

E-mail: mail@mars-energo.ru 

www.mars-energo.ru 
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Ʌɢɫɬ ɪɟɝɢɫɬɪɚɰɢɢ ɢɡɦɟɧɟɧɢɣ 

 

 

 

ɂɡɦ. 

 

ɇɨɦɟɪɚ ɥɢɫɬɨɜ (ɫɬɪɚɧɢɰ) ȼɫɟɝɨ 
ɥɢɫɬɨɜ 
(ɫɬɪ.) ɜ 
ɞɨɤɭɦɟɧ
ɬɟ 

№ 

ɞɨɤ. 

ȼɯɨɞɹ 
ɳɢɣ  
№ 
ɫɨɩɪɨɜɨ-

ɞɢɬɟɥɶ-

ɧɨɝɨ 

ɞɨɤɭɦɟɧ
ɬɚ 

ɉɨɞ
ɩɢɫɶ 

Ⱦɚɬɚ 

ɢɡɦɟɧɟɧ
ɧɵɯ 

ɡɚɦɟɧɟɧ
ɧɵɯ 

ɇɨ-

ɜɵɯ 

ɚɧɧɭɥɢɪɨ-

ɜɚɧɧɵɯ 
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