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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪ ɫɬɚɰɢɨɧɚɪɧɵɣ Advant 2 (ɞɚɥɟɟ – ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ, Advant 2) 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ 
(ɢɥɢ) ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɝɨɪɸɱɢɯ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɜ ɬɨɦ ɱɢɫɥɟ – ɩɚɪɨɜ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ), ɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ, ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɤɢɫɥɨɪɨɞɚ 
ɜ ɜɨɡɞɭɯɟ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɝɚɡɨɜɵɯ ɫɪɟɞɚɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɨɬɤɪɵɬɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɢ 
ɜɨɡɞɭɯɨɜɨɞɚɯ; ɢ ɩɨɞɚɱɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɪɟɜɵɲɟɧɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɩɨɪɨɝɨɜɵɯ ɡɧɚɱɟɧɢɣ. 

Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ Ɋ ɆЭК 61508-2-2012 ɢ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɫɟɦ ɢɫɩɨɥɧɟɧɢɹɦ. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ Advant 2 ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɝɚɡɨɜɨɣ ɫɪɟɞɟ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɜ ɬɨɤɨɜɵɣ ɫɢɝɧɚɥ.  

ɐɟɥɶ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɞɨɤɭɦɟɧɬɚɥɶɧɨɦ ɨɮɨɪɦɥɟɧɢɢ 
ɢɧɮɨɪɦɚɰɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɩɪɢɦɟɧɹɟɦɵɦɢ Advant 2, ɤɨɬɨɪɚɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɬɟɝɪɚɰɢɢ ɩɪɢɦɟɧɹɟɦɨɝɨ ɢɡɞɟɥɢɹ ɜ ɫɜɹɡɚɧɧɭɸ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ 
ɫɢɫɬɟɦɭ, ɢɥɢ ɩɨɞɫɢɫɬɟɦɭ, ɢɥɢ ɷɥɟɦɟɧɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ Ɋ ɆЭК 
61508-2-2012. 

 

2 ɋɮɟɪɚ ɞɟɣɫɬɜɢɹ  
      2.1 ɂɫɩɨɥɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ  

Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɟɣɫɬɜɭɟɬ ɞɥɹ Advant 2.  

Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɨɧɟ ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ. 
   Кɨɧɫɬɪɭɤɬɢɜɧɨ Advant 2 ɫɨɫɬɨɹɬ ɢɡ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɦɨɞɭɥɹ, ɜ ɤɨɬɨɪɵɣ ɩɨɦɟɳɟɧɵ 

ɫɟɧɫɨɪɵ, ɦɨɞɭɥɹ ɜɧɟɲɧɟɣ ɤɨɦɦɭɬɚɰɢɢ, ɷɥɟɤɬɪɨɧɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɪɩɭɫɚ ɢ ɤɪɵɲɤɢ. 

Advant 2 ɨɫɧɚɳɟɧ ɬɪɟɦɹ ɫɜɟɬɨɞɢɨɞɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫɜɟɬɨɞɢɨɞɨɦ ɫɬɚɬɭɫɚ ɢ OLED 
ɝɪɚɮɢɱɟɫɤɢɦ ɞɢɫɩɥɟɟɦ. 

2.2 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ȼɡɪɵɜɨɨɩɚɫɧɵɟ ɡɨɧɵ ɫɨɝɥɚɫɧɨ ɦɚɪɤɢɪɨɜɤɟ ɜɡɪɵɜɨɡɚɳɢɬɵ 1ȿбНДТa]IICT6 Б, ɜ 
ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɦɟɫɟɣ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɫ ɜɨɡɞɭɯɨɦ. 

ɂɡɞɟɥɢɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɫɜɹɡɚɧɧɵɯ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɫɢɫɬɟɦɚɯ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ Ɋ ɆЭК 61508, ɜ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɫ ɧɢɡɤɨɣ ɱɚɫɬɨɬɨɣ ɡɚɩɪɨɫɨɜ 

ɢ ɫ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ ɡɚɩɪɨɫɨɜ: ɞɨ SIL2 ɜ ɨɞɧɨɤɚɧɚɥɶɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ. 
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3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ  
3.1 Ɏɭɧɤɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

   Ɏɭɧɤɰɢɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɵɞɚɱɚ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɬɨɤɨɜɨɝɨ ɫɢɝɧɚɥɚ 
(4-20) ɦȺ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɡɦɟɪɹɟɦɨɣ ɨɛɴɟɦɧɨɣ ɞɨɥɟ ɝɚɡɨɜ.  
Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɜɨɞ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɡɦɟɪɟɧɧɨɣ ɜɟɥɢɱɢɧɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɢɧɬɟɪɮɟɣɫɚɦ:  
• ɜɫɬɪɨɟɧɧɵɣ OLED ɞɢɫɩɥɟɣ; 
• ɫɜɟɬɨɞɢɨɞ "ɋɬɚɬɭɫ" ɜɧɢɡɭ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ;  
• 3 ɫɜɟɬɨɞɢɨɞɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɫɜɟɪɯɭ ɞɥɹ ɜɢɡɭɚɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ 

ɞɨɫɬɢɠɟɧɢɢ ɩɨɪɨɝɨɜɵɯ ɡɧɚɱɟɧɢɣ ɢɥɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ; 
• ɰɢɮɪɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ RS-485 MODBUS;  

• ɬɨɤɨɜɚɹ ɩɟɬɥɹ 4-20ɦȺ; 

• ɱɟɪɟɡ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɭ ɩɨ BХuОtootС. 
  Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ (ɩɨ ɡɚɤɚɡɭ) Advant 2 ɦɨɠɟɬ ɢɦɟɬɶ:  

• 3 ɪɟɥɟ (ɉɨɪɨɝ 1, ɉɨɪɨɝ 2, Ⱥɜɚɪɢɹ); 
• ɩɪɨɬɨɤɨɥ HART (ɥɨɤɚɥɶɧɵɣ ɢɥɢ ɩɨ ɬɨɤɨɜɨɣ ɩɟɬɥɟ);  
• ɫɜɟɬɨɡɜɭɤɨɜɨɣ ɨɩɨɜɟɳɚɬɟɥɶ ɋɁɈ.  

Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɞɢɤɚɰɢɸ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ, ɩɪɟɜɵɲɟɧɢɹ ɞɢɚɩɚɡɨɧɚ 
ɢɡɦɟɪɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ. 

 

3.2 ɇɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

• Ⱦɨɥɠɧɵ ɜɵɞɟɪɠɢɜɚɬɶɫɹ ɝɪɚɧɢɰɵ ɭɫɥɨɜɢɣ ɩɪɢɦɟɧɟɧɢɹ, ɭɤɚɡɚɧɧɵɟ ɜ ɪɭɤɨɜɨɞɫɬɜɟ 
ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞ, ɚɝɪɟɫɫɢɜɧɵɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɦ ɫ 
ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɨɣ 

• ɋɩɟɰɢɮɢɤɚɰɢɢ ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɫɨɛɟɧɧɨ 
ɬɨɤɨɜɚɹ ɧɚɝɪɭɡɤɚ ɜɵɯɨɞɧɨɣ ɰɟɩɢ, ɞɨɥɠɧɵ ɜɵɞɟɪɠɢɜɚɬɶɫɹ ɜ ɭɤɚɡɧɵɯ ɩɪɟɞɟɥɚɯ.  

• Ⱦɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɜɨ ɜɧɢɦɚɧɢɟ ɭɤɚɡɚɧɢɹ ɜ ɝɥɚɜɟ 4.2 

• ȼɫɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɰɟɩɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦɭ ɭɪɨɜɧɸ ɩɨɥɧɨɬɵ ɛɟɡɨɩɚɫɧɨɫɬɢ "SaПОtв IЧtОРrТtв LОvОl (SIL)".  
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4 ɉɨɤɚɡɚɬɟɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

4.1 ɉɨɤɚɡɚɬɟɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ Ɋ ɆЭК 61508 

Ɍɚɛɥɢɰɚ 1 

ɇɚɡɜɚɧɢɟ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ Advant 2  

ɍɪɨɜɟɧɶ ɩɨɥɧɨɬɵ ɛɟɡɨɩɚɫɧɨɫɬɢ  
(Safety Integrity Level) 

SIL 2 

ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ 15 ɥɟɬ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɬɤɚɡɚɦ ɚɩɩɚɪɚɬɧɵɯ 
ɫɪɟɞɫɬɜ 

HFT = 0 

 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɚ Ɍɢɩ B (ɫɥɨɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ) 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɋ ɧɢɡɤɨɣ ɱɚɫɬɨɬɨɣ ɡɚɩɪɨɫɨɜ / ɫ ɜɵɫɨɤɨɣ 

ɱɚɫɬɨɬɨɣ ɡɚɩɪɨɫɨɜ 

SFF > 90 % 

λНu (ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ 
ɨɬɤɚɡɨɜ) 

99 FIT 

λdd (ɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ 
ɨɬɤɚɡɨɜ) 

149 FIT 

λsН (ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
ɨɬɤɚɡɨɜ) 

1828 FIT 

λsu (ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
ɨɬɤɚɡɨɜ) 

982 FIT 

PFDavg (ɫɪɟɞɧɹɹ ɜɟɪɨɹɬɧɨɫɬɶ 
ɨɩɚɫɧɨɝɨ ɨɬɤɚɡɚ ɩɨ ɡɚɩɪɨɫɭ) 

0,198 * 10-3 

 

4.2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ  
ɑɚɫɬɨɬɵ ɨɬɤɚɡɨɜ ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ FMEDA ɚɧɚɥɢɡɚ ɩɨ 

ȽɈɋɌ Ɋ ɆЭК 61508. 
ȼ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ ɥɟɠɚɬ ɱɚɫɬɨɬɵ ɨɬɤɚɡɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨ SN 

29500. 

ɋɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɩɪɟɞɩɨɫɵɥɤɢ ɛɵɥɢ ɫɞɟɥɚɧɵ ɩɪɢ ɚɧɚɥɢɡɟ ɜɢɞɨɜ, 
ɷɮɮɟɤɬɨɜ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɨɬɤɚɡɨɜ Advant 2: 

• ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɦɟɯɚɧɢɡɦɵ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɡɧɨɫɚ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɬɤɚɡɨɜ ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ.  

• ɂɡɧɨɫ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɟɣ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. 
• Ɉɬɤɚɡɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɪɨɰɟɫɫɟ ɡɚɞɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ.  
• Advant 2 ɨɬɧɨɫɹɬɫɹ ɤ ɤɨɦɩɨɧɟɧɬɭ ɬɢɩɚ ȼ ɩɨ ȽɈɋɌ Ɋ ɆЭК 61508-1-2012. 

• Ɉɬɤɚɡɨɦ Advant 2, ɫɱɢɬɚɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɹɜɥɟɧɧɵɯ 
ɮɭɧɤɰɢɣ. 

• ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɪɟɦɨɧɬɚ MTTR Advant 2 ɫɨɫɬɚɜɥɹɟɬ 8 ɱɚɫɨɜ. 
• ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɟ ɭɱɢɬɵɜɚɥɨɫɶ.  
• ɉɪɢɜɟɞɟɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɢɩɢɱɧɵɦ ɭɫɥɨɜɢɹɦ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɨɩɢɫɚɧɧɵɦ ɜ ɫɬɚɧɞɚɪɬɟ ɆЭК 
60654-1, ɤɥɚɫɫ ɋ, ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 
40˚ɋ. ȼ ɫɥɭɱɚɟ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 60˚ɋ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
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ɨɬɤɚɡɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɭɦɧɨɠɟɧɵ ɧɚ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 2.5, 
ɩɨɥɭɱɟɧɧɵɣ ɧɚ ɨɫɧɨɜɟ ɫɬɚɬɢɫɬɢɤɢ. ɉɨɞɨɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɥɠɟɧ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɟɫɥɢ ɢɦɟɸɬ ɦɟɫɬɨ ɱɚɫɬɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ.  

 

ɉɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɞɥɹ PFDAVG ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɞɥɹ ɚɪɯɢɬɟɤɬɭɪɵ 1oo1 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

 

 

ɝɞɟ:  β – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɫɬɚ ɩɨ ɜɵɹɜɥɟɧɢɸ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ (ɩɪɢɧɹɬɨ 0,9), 
        λНu - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ, 

        Tproof - ɜɪɟɦɹ ɦɟɠɞɭ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɨɜɟɪɨɱɧɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɬɟɫɬɨɜ, 

        λНН - ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ, 

        MTTR – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɪɟɦɨɧɬɚ (8 ɱɚɫɨɜ), 
        LT – ɫɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢɡɞɟɥɢɹ (15 ɥɟɬ). 
  

PFDavg

 ldu Tproof

2
ldd MTTR+

1 −( ) ldu LT

2
+=
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5 Ɂɚɩɭɫɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɉɨɥɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ 

ɨɛɫɥɭɠɢɜɚɧɢɢ Advant 2 ɩɪɢɜɨɞɢɬɫɹ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɡɞɟɥɢɹ. 

Ⱦɨɫɬɭɩ ɤ ɜɧɭɬɪɟɧɧɢɦ ɱɚɫɬɹɦ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɪɚɛɨɬ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɬɨɥɶɤɨ ɨɛɭɱɟɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ. Advant 2 ɞɨɥɠɧɵ ɛɵɬɶ 
ɞɨɫɬɭɩɧɵ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɜɟɪɨɤ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɌɈ ɞɨɥɠɧɨ 
ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ ɥɢɰɚɦɢ, ɡɧɚɸɳɢɦɢ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ, ɢɡɭɱɢɜɲɢɦɢ ɧɚɫɬɨɹɳɟɟ 
ɊЭ, ɚɬɬɟɫɬɨɜɚɧɧɵɦɢ ɢ ɞɨɩɭɳɟɧɧɵɦɢ ɩɪɢɤɚɡɨɦ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɤ ɪɚɛɨɬɟ ɫ ɷɬɢɦɢ 
ɢɡɞɟɥɢɹɦɢ. 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɜɢɞɵ ɢ ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ: 

- ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ – ɧɟ ɦɟɧɟɟ 1 ɪɚɡɚ ɜ 6 ɦɟɫɹɰɟɜ; 
- ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ – ɧɟ ɦɟɧɟɟ 1 ɪɚɡɚ ɜ 6 ɦɟɫɹɰɟɜ; 
- ɨɱɢɫɬɤɚ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ – ɟɠɟɝɨɞɧɨ; 
- ɡɚɦɟɧɚ ɫɟɧɫɨɪɚ – ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ; 
ɇɟ ɭɫɬɚɧɚɜɥɢɜɚɣɬɟ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ ɜɨɡɥɟ ɫɢɥɶɧɵɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, ɢɧɚɱɟ ɷɬɨ 

ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɤɚɱɟɫɬɜɚ ɟɝɨ ɪɚɛɨɬɵ. ɏɨɬɹ Advant 2 ɭɫɬɨɣɱɢɜ ɤ ɪɚɞɢɨɩɨɦɟɯɚɦ 
(RFI), ɧɟ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɟɝɨ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɪɚɞɢɨɩɟɪɟɞɚɬɱɢɤɚɦ ɢɥɢ 
ɩɨɞɨɛɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ.  

ɍɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɨɫɧɚɳɚɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨɣ ɡɚɳɢɬɨɣ (ɬ. ɟ. ɧɚɤɪɵɜɚɬɶɫɹ 
ɤɨɥɩɚɤɨɦ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɜɵɫɢɬ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, 
ɭɤɚɡɚɧɧɵɟ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ). ɍɫɬɪɨɣɫɬɜɨ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɜɞɚɥɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɱɪɟɡɦɟɪɧɨɣ ɜɢɛɪɚɰɢɢ ɢ ɨɬ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ/ɜɵɫɨɤɨɝɨ ɬɨɤɚ, ɚ ɬɚɤɠɟ ɨɬ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ. 

ɉɊɂɆȿɑȺɇɂȿ. Ⱦɥɹ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɡɚɝɪɹɡɧɟɧɧɨɦ ɦɟɫɬɟ, 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɱɚɫɬɨ ɜɵɩɨɥɧɹɬɶ ɨɫɦɨɬɪ, ɱɢɫɬɤɭ ɢ ɩɪɨɜɟɪɤɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
Кɪɨɦɟ ɫɬɚɧɞɚɪɬɧɨɣ ɩɪɚɤɬɢɤɢ ɦɨɧɬɚɠɚ, ɨɩɢɫɚɧɧɨɣ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɦɨɧɬɚɠɭ Advant 

2, ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ 
ɦɨɧɬɚɠɭ, ɩɪɨɜɨɞɤɟ ɢɥɢ ɢɧɫɬɪɭɦɟɧɬɚɦ. 
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6 Ⱦɢɚɝɧɨɫɬɢɤɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 

6.1  Кɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɨɛɴɟɤɬɟ 

ȼɨ ɜɪɟɦɹ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɧɟɧɚɞɟɠɧɚɹ!  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɞɨɥɠɧɵ ɩɪɟɞɩɪɢɧɢɦɚɬɶɫɹ ɞɪɭɝɢɟ ɦɟɪɵ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

6.2 Ɋɟɦɨɧɬ  
ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɨɲɢɛɨɤ ɜɫɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɜɟɞɟɧɚ 

ɢɡ ɪɚɛɨɬɵ, ɚ ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɰɟɫɫɚ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɞɪɭɝɢɦɢ 
ɦɟɪɚɦɢ. 

Ɉ ɩɨɹɜɥɟɧɢɢ ɨɩɚɫɧɨɣ ɧɟɨɛɧɚɪɭɠɟɧɧɨɣ ɨɲɢɛɤɢ ɫɥɟɞɭɟɬ ɫɨɨɛɳɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɸ (ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɨɩɢɫɚɧɢɹ ɨɲɢɛɤɢ). 

Ɋɟɦɨɧɬ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɩɟɪɫɨɧɚɥɨɦ 
ɩɪɟɞɩɪɢɹɬɢɹ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɢɥɢ ɥɢɰɚɦɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɟɦ-

ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 
 

7 Кɨɧɬɪɨɥɶɧɚɹ ɩɪɨɜɟɪɤɚ 
Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɦɨɠɧɵɯ ɨɩɚɫɧɵɯ ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɨɲɢɛɨɤ, ɮɭɧɤɰɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ ɩɪɨɜɟɪɹɬɶɫɹ ɱɟɪɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ 
ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɧɬɪɨɥɶɧɨɣ ɩɪɨɜɟɪɤɢ. ȼɵɛɨɪ ɜɢɞɚ ɩɪɨɜɟɪɤɢ ɹɜɥɹɟɬɫɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɥɢɰɚ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɨ. ȼɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ 
ɦɟɠɞɭ ɩɪɨɜɟɪɤɚɦɢ ɜɵɛɢɪɚɸɬɫɹ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɬɪɟɛɭɟɦɨɣ ɫɪɟɞɧɟɣ ɜɟɪɨɹɬɧɨɫɬɶɸ 
ɨɩɚɫɧɵɯ ɨɲɢɛɨɤ ɩɨ ɡɚɩɪɨɫɭ PFDAVG (ɫɦ. ɝɥ. " 4. ɉɨɤɚɡɚɬɟɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ").  

Ⱦɥɹ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɷɬɨɣ ɩɪɨɜɟɪɤɢ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɮɨɪɦɚ 
ɩɪɨɬɨɤɨɥɚ ɩɪɨɜɟɪɤɢ, ɩɨɤɚɡɚɧɧɚɹ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ.  

ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɦɟɫɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɛɨɪɚ. Ɉɱɢɫɬɤɚ 
ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɝɨ ɮɢɥɶɬɪɚ ɢ ɡɚɦɟɧɚ ɫɟɧɫɨɪɚ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɜɨ 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɣ ɡɨɧɟ (ɦɨɝɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɩɪɢɛɨɪɟ).  

ȿɫɥɢ ɨɞɧɚ ɢɡ ɩɪɨɜɟɪɨɤ ɩɪɨɬɟɤɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɜɫɹ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɜɟɞɟɧɚ ɢɡ ɪɚɛɨɬɵ, ɚ ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɰɟɫɫɚ 
ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɞɪɭɝɢɦɢ ɦɟɪɚɦɢ.  

ȼɧɢɦɚɧɢɟ!  
ȼɨ ɜɪɟɦɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɬɟɫɬɚ ɮɭɧɤɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɚ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɧɟɛɟɡɨɩɚɫɧɚɹ. ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɬɟɫɬ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɩɨɞɤɥɸɱɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɞɨɥɠɧɵ ɩɪɟɞɩɪɢɧɢɦɚɬɶɫɹ ɞɪɭɝɢɟ ɦɟɪɵ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɬɟɫɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɨ 
ɫɨɫɬɨɹɧɢɟ, ɨɩɪɟɞɟɥɟɧɧɨɟ ɞɥɹ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɪɨɰɟɞɭɪɚ № 1: ɭɫɬɪɨɣɫɬɜɨ ɨɫɬɚɟɬɫɹ ɜ ɫɦɨɧɬɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɟɫɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɚɡɨɜɭɸ ɫɦɟɫɶ ɜ ɬɨɱɤɭ ɩɨɞɚɱɢ ɝɚɡɚ ɫ 
ɩɨɦɨɳɶɸ ɛɵɫɬɪɨɫɴɟɦɧɨɝɨ ɤɨɧɧɟɤɬɨɪɚ ɧɚ ɨɛɴɟɤɬɟ.  

ɉɪɨɰɟɞɭɪɚ № 2: ɭɫɬɪɨɣɫɬɜɨ ɞɟɦɨɧɬɢɪɨɜɚɧɨ ɢ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɚɡɨɜɭɸ ɫɦɟɫɶ ɜ ɬɨɱɤɭ ɩɨɞɚɱɢ ɝɚɡɚ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ.  

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ:  

ɉɨɞɚɬɶ ɉɇȽ (ɧɭɥɟɜɨɣ ɜɨɡɞɭɯ ɢɥɢ ɚɡɨɬ ɜɵɫɨɤɨɣ ɱɢɫɬɨɬɵ) ɢ ɉȽɋ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɨɬ 25 ɞɨ 75 % ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ, 
ɢɫɩɨɥɶɡɭɹ ɤɚɥɢɛɪɨɜɨɱɧɭɸ ɧɚɫɚɞɤɭ. ȿɫɥɢ ɉȽɋ ɫ ɨɩɪɟɞɟɥɹɟɦɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɜ 
ɛɚɥɥɨɧɚɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɞɚɬɶ ɡɚɦɟɧɹɸɳɭɸ 
ɝɚɡɨɜɭɸ ɫɦɟɫɶ (ɝɚɡ-ɷɤɜɢɜɚɥɟɧɬ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɫɱɟɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. 
Ƚɚɡ-ɷɤɜɢɜɚɥɟɧɬ ɢ ɩɟɪɟɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɭɤɚɡɚɧɵ ɜ ɩɚɫɩɨɪɬɟ ɧɚ 
ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ. 

Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ:  
ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ ɬɨɤɨɜɨɣ ɩɟɬɥɢ (4-20ɦȺ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɞɚɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ.  

Ɉɯɜɚɬ ɩɪɨɜɟɪɤɢ  
Ɉɫɬɚɸɳɢɟɫɹ ɨɩɚɫɧɵɟ ɧɟɨɛɧɚɪɭɠɟɧɧɵɟ ɨɲɢɛɤɢ ɫɨɫɬɚɜɥɹɸɬ 5 - 10 FIT (β = 90 - 95 %). 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ ɉɪɨɬɨɤɨɥ ɩɪɨɜɟɪɤɢ 
 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ 

Ɏɢɪɦɚ/ɉɪɨɜɟɪɹɸɳɟɟ ɥɢɰɨ  

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɚ/Кɨɞ ɡɚɤɚɡɚ  

ɋɟɪɢɣɧɵɣ ɧɨɦɟɪ ɭɫɬɪɨɣɫɬɜɚ  

Ⱦɚɬɚ ɧɚɱɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ  

Ⱦɚɬɚ ɩɨɫɥɟɞɧɟɣ ɩɪɨɜɟɪɤɢ 

ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

 

Ɉɫɧɨɜɚɧɢɟ/ɨɛɴɟɦ ɩɪɨɜɟɪɤɢ 

 ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ 

 Кɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɧɚ ɨɛɴɟɤɬɟ 

 Кɨɧɬɪɨɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɫ "ɩɨɞɚɱɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɦɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɉȽɋ" 

 

 

Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ 

ɉɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 
ɜ ɉȽɋ,  % ɨɛ.ɞ. 

ɂɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 
ɜ ɉȽɋ,    % ɨɛ.ɞ. 

Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ 

   

   

   

 

Ⱦɚɬɚ: ɉɨɞɩɢɫɶ: 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ Ɉɩɪɟɞɟɥɟɧɢɹ 
 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ (Functional Safety) – ɱɚɫɬɶ ɨɛɳɟɣ ɫɢɫɬɟɦɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɩɪɢɦɟɧɟɧɢɟɦ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɜɢɫɹɳɚɹ ɨɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ/ɷɥɟɤɬɪɨɧɧɵɯ/ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɢ ɞɪɭɝɢɯ ɫɪɟɞɫɬɜ ɩɨ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ. 

Ɉɬɤɚɡɨɛɟɡɨɩɚɫɧɨɫɬɶ – ɫɜɨɣɫɬɜɚ ɢɡɞɟɥɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ. 

ȾȻɈ (SFF – safety fail fraction) – Ⱦɨɥɹ Ȼɟɡɨɩɚɫɧɵɯ Ɉɬɤɚɡɨɜ. ɋɜɨɣɫɬɜɨ 
ɷɥɟɦɟɧɬɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɨɬɧɨɲɟɧɢɟɦ ɫɭɦɦɵ ɫɪɟɞɧɢɯ 
ɱɚɫɬɨɬ ɛɟɡɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ ɢ ɨɩɚɫɧɵɯ ɨɛɧɚɪɭɠɟɧɧɵɯ ɨɬɤɚɡɨɜ ɤ ɫɭɦɦɟ ɫɪɟɞɧɢɯ 
ɱɚɫɬɨɬ ɛɟɡɨɩɚɫɧɵɯ ɢ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ. 

λdu – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ. 
λНН – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ. 
ɈȺɋ (HFT – hardware fault tolerance) – ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ Ⱥɩɩɚɪɚɬɧɵɯ 

ɋɪɟɞɫɬɜ. 
ɈȺɋ = Б ɨɡɧɚɱɚɟɬ, ɱɬɨ Б+1 ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ ɨɬɤɚɡɨɜ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɬɟɪɟ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɋɪɟɞɧɹɹ ɜɟɪɨɹɬɧɨɫɬɶ ɨɩɚɫɧɨɝɨ ɨɬɤɚɡɚ ɩɨ ɡɚɩɪɨɫɭ (probability of 

dangerous failure on demand, PFDavg) – ɫɪɟɞɧɹɹ ɧɟɝɨɬɨɜɧɨɫɬɶ Э/Э/ɉЭ ɫɢɫɬɟɦɵ, 
ɫɜɹɡɚɧɧɨɣ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɬ.ɟ. ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɧɭɸ 
ɮɭɧɤɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɪɨɫ. 

ɋɪɟɞɧɹɹ ɱɚɫɬɨɬɚ ɨɩɚɫɧɨɝɨ ɨɬɤɚɡɚ ɜ ɱɚɫ (average frequency of a dangerous 

failure per hour, PFH) – ɫɪɟɞɧɹɹ ɱɚɫɬɨɬɚ ɨɩɚɫɧɨɝɨ ɨɬɤɚɡɚ Э/Э/ɉЭ ɫɢɫɬɟɦɵ, 
ɫɜɹɡɚɧɧɨɣ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɜɵɩɨɥɧɹɸɳɟɣ ɭɤɚɡɚɧɧɭɸ ɮɭɧɤɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. 

λdu – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ. 
β – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɫɬɚ ɩɨ ɜɵɹɜɥɟɧɢɸ ɨɩɚɫɧɵɯ ɨɬɤɚɡɨɜ. 
ɉɨɥɧɨɬɚ ɛɟɡɨɩɚɫɧɨɫɬɢ (safety integrity) – ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ, 

ɫɜɹɡɚɧɧɚɹ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɭɟɦɵɟ 
ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɫɟɯ ɨɝɨɜɨɪɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ 
ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ. 

ɍɉȻ (SIL – safety integrity level) – ɭɪɨɜɟɧɶ ɩɨɥɧɨɬɵ ɛɟɡɨɩɚɫɧɨɫɬɢ: ɞɢɫɤɪɟɬɧɵɣ 
ɭɪɨɜɟɧɶ (ɩɪɢɧɢɦɚɸɳɢɣ ɨɞɧɨ ɢɡ ɱɟɬɵɪёɯ ɡɧɚɱɟɧɢɣ), ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɥɧɨɬɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ Э/Э/ɉЭɋ ɫɢɫɬɟɦɚɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ. 

ɉȽɋ (ɉɨɜɟɪɨɱɧɚɹ ɝɚɡɨɜɚɹ ɫɦɟɫɶ) – ɝɚɡɨɜɵɟ ɫɦɟɫɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɩɨɜɟɪɤɢ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ. 

ɉɇȽ - ɩɨɜɟɪɨɱɧɵɣ ɧɭɥɟɜɨɣ ɝɚɡ. 
 

 

 

https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80

