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ȼ ɪɚɛɨɬɟ ɢɫɫɥɟɞɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɢ ɩɨɞɯɨɞɵ ɤ ɩɨɫɬɪɨɟɧɢɸ 

ɐɋɈȾ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ: ɤɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɩɨɞɯɨɞ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯ-

ɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɩɨɞɯɨɞ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. 

ȼɵɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɤɚɠɞɨɝɨ ɩɨɞɯɨɞɚ ɫ ɭɱɟɬɨɦ ɨɫɨ-

ɛɟɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɐɋɈȾ ɜ ɷɥɟɤ-

ɬɪɨɷɧɟɪɝɟɬɢɤɢ. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɜɥɢɹɧɢɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ 

ɫɧɢɠɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ 

ɡɚɬɪɚɬ ɧɚ ɂɌ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ.  

ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ 

AnyLogic ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɭɩɪɨɳɟɧɧɵɟ ɦɨɞɟɥɢ ɐɋɈȾ ɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚ-

ɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɜ ɷɧɟɪɝɟɬɢɤɟ.  

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɚɩɪɨɛɢɪɨɜɚɧɵ ɜ ɪɚɛɨɬɟ ɨɞɧɨɝɨ ɢɡ ɝɟɧɟɪɢ-

ɪɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ - Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-1. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɢɪɬɭɚɥɢɡɚɰɢɹ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ, ɝɢɩɟɪɜɢɡɨɪ, ɐɋɈȾ, 

ɐɈȾ, ɷɧɟɪɝɟɬɢɤɚ. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɭɫɥɨɜɢɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɭɞɨɪɨɠɚɧɢɹ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɨɥɢɬɢɤɟ ɝɨɫɭɞɚɪɫɬɜɚ ɩɨ ɫɞɟɪɠɢɜɚɧɢɸ ɪɨɫɬɚ ɬɚɪɢɮɨɜ, ɫɬɢɦɭɥɢɪɨɜɚɧɢɸ ɤ ɷɧɟɪ-

ɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɞɥɹ ɜɫɟɯ ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɫɟɤɬɨɪɚ ɜɚɠɧɟɣɲɢɦɢ ɡɚɞɚɱɚɦɢ ɹɜɥɹɟɬɫɹ: 

- ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɜɵɪɚɛɨɬɤɨɣ ɬɟɩɥɨɜɨɣ, ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɢ ɞɪɭɝɢɯ ɜɢɞɨɜ ɷɧɟɪɝɢɣ,  

- ɨɩɬɢɦɢɡɚɰɢɹ ɡɚɬɪɚɬ ɧɚ ɩɟɪɟɞɚɱɭ ɷɧɟɪɝɨɪɟɫɭɪɫɚ ɞɨ ɤɨɧɟɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ  

- ɭɥɭɱɲɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 

- ɭɥɭɱɲɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 

Ɋɟɲɟɧɢɟ ɷɬɢɯ ɡɚɞɚɱ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ ɤɨɧɫɨɥɢɞɚɰɢɢ ɞɚɧɧɵɯ ɨ ɩɪɨɢɡɜɨɞɫɬ-

ɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɨ ɜɫɟɦ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɷɧɟɪɝɨɚɤɬɢɜɚɦ 

ɤɨɦɩɚɧɢɢ ɜ ɨɞɧɨɦ ɦɟɫɬɟ. ɉɨɷɬɨɦɭ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɜ ɩɨɫɬɪɨɟɧɢɢ ɫɢɫɬɟɦɵ ɩɥɚ-

ɧɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɚɧɨɜɢɬɫɹ ɫɨɡɞɚɧɢɟ 

ɟɞɢɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ – ɰɟɧɬɪɚ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (ɞɚɥɟɟ ɐɋɈȾ). 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɐɋɈȾ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ, ɤɚɤɨɣ ɩɨɞɯɨɞ ɩɪɢɦɟɧɢɬɶ ɞɥɹ 

ɩɨɫɬɪɨɟɧɢɹ ɐɋɈȾ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ ɩɨɫɬɪɨɟɧɢɹ ɰɟɧɬɪɨɜ 

ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɟɤɬɨɪɚ ɧɚ ɨɫɧɨɜɟ 

ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. 

ȼ ɝɥɚɜɟ 1 ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɫɬɚɜ ɐɋɈȾ, ɨɛɡɨɪ ɟɝɨ ɨɫɧɨɜɧɵɯ ɤɨɦɩɨɧɟɧɬ. 

Ɉɩɪɟɞɟɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ, ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɪɚɡɥɢɱɧɵɯ ɩɨɞɯɨɞɨɜ ɤ 

ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ, ɚ ɬɚɤɠɟ  ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ ɐɋɈȾ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɨɬɪɚɫɥɢ. 

ȼ ɝɥɚɜɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢ-

ɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. Ȼɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɨɛɡɨɪ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɝɢ-

ɩɟɪɜɢɡɨɪɨɜ, ɩɨɫɬɪɨɟɧɵ ɦɨɞɟɥɢ ɐɋɈȾ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨ-
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ɞɟɥɢɪɨɜɚɧɢɹ  AnyLogic. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɪɟ-

ɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɐɋɈȾ ɜ ɷɧɟɪɝɟɬɢɤɟ. 

ȼ ɝɥɚɜɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɩɪɨɛɚɰɢɢ ɪɚɛɨɬɵ ɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ 

Ɍɗɐ-1. Ɋɚɫɫɦɨɬɪɟɧɨ ɫɨɫɬɨɹɧɢɟ ɂɌ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɞɨ ɢ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɬɟɯ-

ɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. 

ɉɨ ɬɟɦɟ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɚ ɨɞɧɚ ɪɚɛɨɬɚ ɜ ɫɛɨɪɧɢɤɟ 

«Ⱥɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɢ. ȼɵɩɭɫɤ 52» [1, ɫ. 141].  
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1 ɐɋɈȾ ɢ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 
 

1.1 Ʉɥɚɫɫɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɐɋɈȾ, ɨɫɧɨɜɧɵɟ ɤɨɦɩɨ-
ɧɟɧɬɵ ɢ ɚɪɯɢɬɟɤɬɭɪɵ 

 

ɐɋɈȾ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɪɚɡɥɢɱɧɵɯ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ 

ɫɢɫɬɟɦ, ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɜɨ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɐɋɈȾ ɜɵɞɟɥɹɸɬ 

ɨɬɞɟɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ ɢɥɢ ɡɞɚɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɚɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɐɋɈȾ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɞɫɢɫɬɟɦ: 

 ɋɟɪɜɟɪɧɚɹ ɱɚɫɬɶ 

 ɋɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ 

 ɋɟɬɟɜɚɹ ɱɚɫɬɶ 

 ɋɢɫɬɟɦɚ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ 

 ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 

 ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 

 ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

 ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɞɨɫɬɭɩɨɦ 

 ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ 

ɋɟɪɜɟɪɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɝɨ ɢ ɩɪɨ-

ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɉɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɞɥɹ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɹɜ-

ɥɹɸɬɫɹ ɪɚɡɧɵɟ ɫɟɦɟɣɫɬɜɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɥɟ-

ɧɚ ɬɢɩɚɦɢ ɢ ɦɨɞɟɥɹɦɢ ɫɟɪɜɟɪɨɜ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ. Ɉɫɧɨɜɧɵɟ ɤɪɭɩɧɵɟ ɩɪɨɢɡ-

ɜɨɞɢɬɟɥɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɫɟɪɜɟɪɨɜ – Dell, HP, IBM, Fujitsu, Huawei, Lenovo, 

Hitachi, Cisco.  

ɋɟɪɜɟɪɚ ɛɵɜɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɬɪɟɯ ɬɢɩɨɜ: 

 Ɉɬɞɟɥɶɧɵɟ ɫɟɪɜɟɪɚ 

 Ȼɥɟɣɞ-ɫɢɫɬɟɦɵ 

 Ƚɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ 
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Ɉɬɞɟɥɶɧɵɟ ɫɟɪɜɟɪɚ  (standalone servers) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɥɚɫɫɢɱɟɫɤɭɸ 

ɚɪɯɢɬɟɤɬɭɪɭ [11; 18], ɩɨɤɚɡɚɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 1. Ɉɬɞɟɥɶɧɵɣ ɫɟɪɜɟɪ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɜɢɞɟ 19” ɫɟɪɜɟɪɚ ɜɵɫɨɬɨɣ 1, 2, 4, 5, 6 U ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɨɰɟɫɫɨɪɨɜ ɨɬ ɨɞɧɨɝɨ 

ɞɨ ɱɟɬɵɪɟɯ, ɫɨɛɫɬɜɟɧɧɨɣ ɤɨɪɡɢɧɨɣ ɞɥɹ ɠɟɫɬɤɢɯ ɞɢɫɤɨɜ (ɨɬ ɱɟɬɵɪɟɯ ɞɨ ɧɟɫɤɨɥɶ-

ɤɨ ɞɟɫɹɬɤɨɜ), ɫɨɛɫɬɜɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɢɬɚɧɢɹ.  

ɋɟɪɜɟɪɚ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɵ: 

 Low-End 

 Middle-end 

 High end.  

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɢ ɫɬɨɢɦɨɫɬɶ ɩɨɞɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɢ 

ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɢ ɐɋɈȾ.  

 

 

Ɋɢɫɭɧɨɤ 1 – Ɉɬɞɟɥɶɧɨɫɬɨɹɳɢɣ ɫɟɪɜɟɪ  

 
ȼɬɨɪɨɣ ɬɢɩ ɷɬɨ ɛɥɷɣɞ-ɫɢɫɬɟɦɵ (ɛɥɟɣɞ ɤɨɪɡɢɧɵ, blade) – ɫɨɫɬɨɢɬ ɢɡ ɛɥɟɣɞ-

ɤɨɪɡɢɧɵ ɢ ɛɥɟɣɞ-ɫɟɪɜɟɪɨɜ (blade-servers) [30; 31] ɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2. Ȼɥɟɣɞ-

ɫɟɪɜɟɪɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɱɟɧɶ ɤɨɦɩɚɤɬɧɵɣ ɫɟɪɜɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɜ ɛɥɟɣɞ-ɤɨɪɡɢɧɭ. Ȼɥɟɣɞ-ɤɨɪɡɢɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɤɨɪɩɭɫ 19” ɢ 

ɜɵɫɨɬɨɣ ɨɬ 4U ɫ ɫɨɛɫɬɜɟɧɧɵɦɢ ɞɭɛɥɢɪɨɜɚɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ, ɦɚɬɟ-

ɪɢɧɫɤɢɦɢ ɩɥɚɬɚɦɢ, ɩɨɪɬɚɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɜɫɬɪɨɟɧɧɵɦɢ ɫɟɬɟɜɵɦɢ ɤɨɦɦɭɬɚɬɨ-

ɪɚɦɢ. Ȼɥɟɣɞ-ɤɨɪɡɢɧɚ ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ ɩɥɨɬɧɨ ɪɚɡɦɟɳɚɬɶ ɫɟɪɜɟɪɚ, ɡɚ ɫɱɟɬ ɦɨ-

ɞɭɥɶɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɝɢɛɤɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɚɛɟɥɟɣ ɢ ɡɚɧɢɦɚɟɬ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟɟ ɦɟ-

ɫɬɨ. ȼ ɤɚɠɞɵɣ ɬɢɩ ɛɥɟɣɞ-ɤɨɪɡɢɧɵ ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɝɪɚɧɢɱɟɧɧɵɣ ɩɟɪɟ-

ɱɟɧɶ ɫɟɪɜɟɪɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɋɢɫɭɧɨɤ 2 – Ȼɥɟɣɞ-ɫɢɫɬɟɦɚ 

 
Ɍɪɟɬɢɣ ɬɢɩ ɷɬɨ ɝɢɛɪɢɞɧɚɹ ɫɢɫɬɟɦɚ  – ɫɨɫɬɨɢɬ ɢɡ ɛɥɟɣɞ-ɤɨɪɡɢɧɵ, ɛɥɟɣɞ-

ɫɟɪɜɟɪɨɜ ɢ ɨɛɳɟɣ ɞɢɫɤɨɜɨɣ ɤɨɪɡɢɧɵ (ɋɏȾ) [7; 16; 34], ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

Ƚɢɛɪɢɞɧɚɹ ɫɢɫɬɟɦɚ ɩɨɯɨɠɚ ɧɚ ɨɛɵɱɧɭɸ ɛɥɟɣɞ-ɫɢɫɟɬɦɭ, ɧɨ ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɢɦɟɟɬ ɟɳɟ ɨɛɳɭɸ ɞɥɹ ɜɫɟɯ ɛɥɟɣɞ-ɫɟɪɜɟɪɨɜ ɞɢɫɤɨɜɭɸ ɤɨɪɡɢɧɭ (ɋɏȾ). Ɉɛɵɱɧɨ 

ɢɦɟɟɬ ɦɟɧɶɲɟ ɨɬɫɟɤɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɛɥɟɣɞ-ɫɟɪɜɟɪɨɜ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɛ-

ɪɢɞ ɢɡ ɫɟɪɜɟɪɨɜ ɢ ɋɏȾ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ. ɉɪɟɞɧɚɡɧɚɱɟɧɚ, ɜ ɨɫɧɨɜɧɨɦ, ɞɥɹ ɦɚ-

ɥɵɯ ɢ ɫɪɟɞɧɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

 

 

Ɋɢɫɭɧɨɤ 3 – Ƚɢɛɪɢɞɧɚɹ ɫɢɫɬɟɦɚ  

 
ȼ ɤɚɱɟɫɬɜɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɫɟɪɜɟɪɨɜ ɢɫɩɨɥɶɡɭɸɬ Windows ɢɥɢ 

Linux. ɂɡ ɫɟɦɟɣɫɬɜɚ Windows ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɟɪɜɟɪɧɚɹ ɜɟɪɫɢɹ Ɉɋ (Windows 

Server). ɂɡ ɫɟɦɟɣɫɬɜɚ Linux ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɞɢɫɬɪɢɛɭɬɢɜɵ ɢ ɪɨɞɫɬ-

ɜɟɧɧɵɟ Ɉɋ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱ (Red Hat, Ubuntu, Debian ɢ ɞɪ.). ɇɚ Ɉɋ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬɫɹ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦ-

ɩɥɟɤɫɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɩɪɨɟɤ-
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ɬɢɪɨɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɨɜɚɬɶ ɩɪɢɧɰɢɩɭ «ɨɞɢɧ ɫɟɪɜɟɪ – ɨɞɧɚ ɪɨɥɶ», ɬ. ɟ. 

ɧɚ ɨɞɢɧ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɞɢɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. 

ɋɥɟɞɭɸɳɟɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɐɋɈȾ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ 

[3; 4; 38]. ɋɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ (ɋɏȾ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɵ-

ɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɦɚɫɫɢɜɨɜ ɞɢɫɤɨɜ. Ȼɥɚɝɨɞɚɪɹ ɋɏȾ ɦɨɠɧɨ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɪɚɡ-

ɥɢɱɧɵɟ ɨɛɳɢɟ ɞɢɫɤɨɜɵɟ ɪɟɫɭɪɫɵ, ɞɨɫɬɭɩɧɵɟ ɧɟɫɤɨɥɶɤɢɦ ɫɟɪɜɟɪɚɦ ɨɞɧɨɜɪɟ-

ɦɟɧɧɨ. ɋɏȾ ɩɨɡɜɨɥɹɟɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɫɟɪɜɟɪɚ ɨɬɞɟɥɶɧɵɣ ɞɢɫɤɨɜɵɣ 

ɦɚɫɫɢɜ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ. ɋɏȾ ɞɨɥɠɧɚ ɪɚɡɦɟɳɚɬɶɫɹ ɪɹɞɨɦ ɫ ɫɟɪ-

ɜɟɪɚɦɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɨɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɋɏȾ 

ɢ ɫɟɪɜɟɪɚɦɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɪɨɬɨɤɨɥɨɦ ɢ ɫɪɟɞɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɟɬ ɫɟɪɜɟɪ ɢ ɋɏȾ. 

ɋɏȾ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɭɪɨɜɧɹ: 

  Entry-level - ɧɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ. Ⱦɥɹ ɞɨɦɚɲɧɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɦɚɥɨɝɨ 

ɛɢɡɧɟɫɚ. 

 Mid-Range - ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ. Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɩɨɞɪɚɡɞɟɥɟ-

ɧɢɣ ɩɪɟɞɩɪɢɹɬɢɣ. 

 Hi-End ɢɥɢ Enterprise - ɭɪɨɜɧɹ ɤɪɭɩɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɍɫɬɪɨɣɫɬɜɚ ɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɫɬɨɹɬ ɢɡ ɧɟɛɨɥɶɲɨɝɨ (ɧɟ-

ɫɤɨɥɶɤɨ ɟɞɢɧɢɰ) ɤɨɥɢɱɟɫɬɜɚ ɞɢɫɤɨɜ ɢ ɥɢɛɨ ɢɦɟɸɬ ɨɞɢɧ ɤɨɧɬɪɨɥɥɟɪ, ɥɢɛɨ ɧɟ 

ɢɦɟɸɬ ɟɝɨ ɜɨɨɛɳɟ. Ɉɛɵɱɧɨ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɧɚɫɬɨɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɥɢɛɨ ɜ ɜɢɞɟ 

ɨɞɧɨɣ ɞɢɫɤɨɜɨɣ ɩɨɥɤɢ ɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. Ȼɚɬɚɪɟɢ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɢɦɟɟɬ. 
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Ɋɢɫɭɧɨɤ 4 – ɋɢɫɬɟɦɚ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ  

 
ɍɫɬɪɨɣɫɬɜɚ Mid-Range ɨɛɵɱɧɨ ɢɦɟɸɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɫɨɫɬɨɹɬ 

ɢɡ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ (ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ) ɞɢɫɤɨɜɵɯ ɩɨɥɨɤ, ɦɨɧɬɢɪɭɟ-

ɦɵɯ ɜ ɫɬɨɣɤɭ ɢɥɢ ɫɟɪɜɟɪɧɵɣ ɲɤɚɮ. ɏɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ ɞɜɭɯ ɚɧɚɥɨɝɢɱ-

ɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɸ ɤɷɲ-ɩɚɦɹɬɶ ɢ ɨɛɫɥɭɠɢɜɚɟɬ 

ɱɚɫɬɶ ɞɢɫɤɨɜ ɢ ɫɟɪɜɟɪɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ. ɂɦɟɟɬ ɞɭɛɥɢɪɨɜɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɪɟɡɟɪɜɧɭɸ ɛɚɬɚɪɟɸ. ɇɟ ɢɦɟɟɬ ɟɞɢɧɨɣ 

ɬɨɱɤɢ ɨɬɤɚɡɚ. ȼ ɫɥɭɱɚɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɨɞɧɨɝɨ ɢɡ ɤɨɧɬɪɨɥɥɟɪɨɜ ɫɨɯɪɚɧɹɟɬɫɹ 

ɞɨɫɬɭɩ ɤɨ ɜɫɟɣ ɯɪɚɧɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɧɨ ɭɬɪɚɱɢɜɚɟɬɫɹ ɩɨɥɨɜɢɧɚ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɢ. 

Ɇɚɫɫɢɜɵ ɜɵɫɲɟɝɨ ɤɥɚɫɫɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɪɭɩɧɵɦɢ 

ɩɪɟɞɩɪɢɹɬɢɹɦɢ [19; 20]. ɂɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɵɞɭɳɢɦɢ 

ɤɥɚɫɫɚɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧɚɞёɠɧɨɫɬɶ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸ-

ɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɦɨɧɨɥɢɬɧɚɹ ɢɥɢ ɦɨɧɨɥɢɬɧɨ-ɦɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɜ 

ɜɢɞɟ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɟɝɨ ɲɤɚɮɚ (ɲɤɚɮɨɜ). ȼɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɬ ɫɨɬɧɢ ɞɨ 

ɬɵɫɹɱ ɞɢɫɤɨɜ. ɋɢɦɦɟɬɪɢɱɧɚɹ ɦɭɥɶɬɢɩɪɨɰɟɫɫɨɪɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ. ɂɦɟɟɬ ɞɨ ɧɟ-

ɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɥɢɛɨ ɞɥɹ ɞɢɫɤɨɜɵɯ (BackEnd) ɥɢɛɨ ɞɥɹ ɯɨɫɬɨɜɵɯ (FrontEnd) ɨɩɟ-

ɪɚɰɢɣ. Ʉɨɧɬɪɨɥɥɟɪɵ ɪɚɡɞɟɥɹɸɬ ɨɛɳɭɸ ɩɚɦɹɬɶ. ɍɫɬɪɨɣɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɪɟɡɟɪɜɢ-

ɪɨɜɚɧɨ. ɉɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɥɸɛɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ (ɜ ɬ.ɱ. ɞɢɫɤɚ, ɤɨɧɬɪɨɥɥɟɪɚ) 

ɩɚɞɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ (ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ). 
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Ʉɥɚɫɫ ɋɏȾ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɮɢɧɚɧɫɨɜɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɩɨɫɬɚɜɥɟɧ-

ɧɵɯ ɡɚɞɚɱ ɢ ɬɪɟɛɭɟɦɨɣ ɧɚɞɟɠɧɨɫɬɢ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɧɚ ɭɪɨɜɧɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɥɨɜɧɚ ɢ ɧɟ ɢɦɟɟɬ ɱɟɬɤɢɯ ɝɪɚ-

ɧɢɰ, ɬ. ɤ. ɨɩɪɟɞɟɥɹɟɬɫɹ ɰɟɧɨɣ. ɂɡ-ɡɚ ɜɵɫɨɤɨɣ ɤɨɧɤɭɪɟɧɬɧɨɣ ɛɨɪɶɛɵ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɢɯ ɭɪɨɜɧɟɣ ɜɫё ɛɨɥɶɲɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ. 

Ɍɚɤɠɟ ɋɏȾ ɪɚɡɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɬɨɤɨɥɚ 

ɩɨɞɤɥɸɱɟɧɢɹ (SAS, FC, iSCSI) [39; 40]. Ʉɚɠɞɵɣ ɩɪɨɬɨɤɨɥ ɢɦɟɟɬ ɫɜɨɢ ɩɪɟɢɦɭ-

ɳɟɫɬɜɚ, ɧɟɞɨɫɬɚɬɤɢ ɢ ɨɝɪɚɧɢɱɟɧɢɹ. ȼɵɛɨɪ ɩɪɨɬɨɤɨɥɚ ɡɚɜɢɫɢɬ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ 

ɡɚɞɚɱ ɢ ɛɸɞɠɟɬɚ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɩɪɨɬɨɤɨɥɚɦɢ ɹɜ-

ɥɹɸɬɫɹ FC ɢ iSCSI. 

Ɉɫɧɨɜɧɵɟ ɤɪɭɩɧɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɋɏȾ – Dell, HP, IBM, 

Fujitsu, Huawei, Lenovo, Hitachi, NetApp, EMC.  

ɋɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɟɥɢɬɫɹ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɤɚɬɟɝɨɪɢɢ: ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɥɨɤɚɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɫɟɬɟɣ [6] (LAN-ɫɟɬɟɣ) ɐɋɈȾ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ SAN-

ɫɟɬɟɣ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Ʌȼɋ ɐɋɈȾ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜ-

ɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɬɪɟɛɭɟɦɨɣ ɧɚɞɟɠɧɨɫɬɢ. ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ 

ɪɟɡɟɪɜɢɪɨɜɚɬɶ ɤɚɤ ɮɢɡɢɱɟɫɤɢɟ ɤɚɧɚɥɵ, ɬɚɤ ɢ ɫɚɦɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɡɚ ɫɱɟɬ ɩɪɢɦɟ-

ɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɩɪɨɬɨɤɨɥɨɜ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɋɸɞɚ ɨɬɧɨɫɹɬɫɹ ɤɨɦɦɭɬɚɬɨɪɵ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ, ɮɚɟɪɜɨɥɵ. ȼɟɞɭɳɢɟ ɩɪɨɢɡɜɨ-

ɞɢɬɟɥɢ: Cisco, HP, Huawei, ZTE, D-link, Netgear, Moxa, Zyxel ɢ ɞɪ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ SAN-ɫɟɬɢ [19] ɐɋɈȾ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɩɟɰɢ-

ɚɥɶɧɵɦɢ ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɧɨɣ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɦɟɠɞɭ ɪɚɡɧɵɦɢ ɋɏȾ ɢ ɫɟɪɜɟɪɚɦɢ. Ⱦɚɧɧɚɹ ɫɟɬɶ ɩɨɥɧɨɫɬɶɸ ɢɡɨ-

ɥɢɪɨɜɚɧɚ ɨɬ ɨɛɵɱɧɨɣ Ʌȼɋ. SAN-ɫɟɬɶ ɢɫɩɨɥɶɡɭɟɬ ɨɬɥɢɱɧɵɟ ɨɬ ɨɛɵɱɧɨɣ Ʌȼɋ 

ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ ɢ ɩɪɨɬɨɤɨɥɵ. ɉɪɢɦɟɧɟɧɢɟ SAN-ɫɟɬɟɣ ɨɩɪɚɜɞɚɧɨ ɫ 

ɮɢɧɚɧɫɨɜɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɨɥɶɤɨ ɜ ɫɪɟɞɧɢɯ ɢ ɤɪɭɩɧɵɯ ɐɋɈȾ, ɥɢɛɨ ɜ ɐɋɈȾ ɫ 

ɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɧɚɞɟɠɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ȼɟɞɭɳɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: Cisco, HP, Dell, IBM, D-link, Lenovo, Moxa ɢ ɞɪ. 
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ɋɢɫɬɟɦɚ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨ-

ɜɚɧɢɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɞɚɧɧɵɯ ɢ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɚɪɯɢɜɧɨɝɨ ɯɪɚɧɟɧɢɹ 

ɞɚɧɧɵɯ. Ɋɟɡɟɪɜɧɨɟ ɤɨɩɢɪɨɜɚɧɢɟ ɧɟ ɨɬɦɟɧɹɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ 

ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɵɯ ɪɟɲɟɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ. ɋɢɫ-

ɬɟɦɚ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɞɨɥɠɧɚ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɞɪɭɝɨɦ ɩɨɦɟɳɟɧɢɣ ɢɥɢ 

ɡɞɚɧɢɢ, ɤɚɤ ɦɨɠɧɨ ɞɚɥɶɲɟ ɨɬ ɐɋɈȾ. ɋɢɫɬɟɦɚ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɦɨɠɟɬ 

ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ: 

 ɨɬɞɟɥɶɧɵɣ ɫɟɪɜɟɪ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɞɢɫɤɚɦɢ; 

 ɫɟɪɜɟɪ ɢ ɨɞɧɚ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɋɏȾ ɫ ɞɢɫɤɚɦɢ; 

 ɫɟɪɜɟɪ ɫ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɥɟɧɬɨɱɧɵɦɢ ɛɢɛɥɢɨɬɟɤɚɦɢ.  

Ɍɚɤɠɟ ɩɪɢɨɛɪɟɬɚɟɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɉɈ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɡɟɪɜ-

ɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ. Ɇɚɫɲɬɚɛ ɫɢɫɬɟɦɵ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟ-

ɦɨɜ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɤɨɩɢɪɨɜɚɬɶ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɤɨɩɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɢɧɚɧɫɨɜɵɦɢ ɩɨɬɟɪɹɦɢ ɩɪɢ ɛɟɡɜɨɡɜɪɚɬɧɨɣ 

ɭɬɪɚɬɟ ɞɚɧɧɵɯ. 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɥɨɳɚɞɢ ɐɋɈȾ. Ɉɧɚ ɦɨɠɟɬ 

ɛɵɬɶ ɨɬɞɟɥɶɧɨɣ ɢ ɧɟɡɚɜɢɫɢɦɨɣ ɞɥɹ ɐɋɈȾ ɢɥɢ ɨɛɳɟɣ ɧɚ ɜɫё ɡɞɚɧɢɟ. ȼɧɭɬɪɢ ɫɚ-

ɦɨɝɨ ɐɋɈȾ ɦɨɝɭɬ ɫɨɡɞɚɜɚɬɶɫɹ ɬɟɩɥɵɟ ɢ ɯɨɥɨɞɧɵɟ ɤɨɪɢɞɨɪɵ, ɞɥɹ ɭɥɭɱɲɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɍɟɩɥɵɣ/ɯɨɥɨɞɧɵɣ ɤɨɪɢɞɨɪ – ɪɚɡɦɟɳɟɧɢɟ ɫɬɨɟɤ ɪɹɞɚɦɢ, ɨɞɢɧɚ-

ɤɨɜɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ, ɫɨ ɫɬɨɪɨɧɵ ɬɵɥɶɧɨɣ ɱɚɫɬɢ ɫɬɨɟɤ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɵ-

ɬɹɠɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɨɝɨ ɜɨɡɞɭɯɚ, ɫɨ ɫɬɨɪɨɧɵ ɥɢɰɟɜɨɣ ɱɚɫɬɢ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɩɪɢɬɨɱɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɩɨɞɜɨɞɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. ɏɨɥɨɞɧɵɣ ɢ 

ɝɨɪɹɱɢɣ ɤɨɪɢɞɨɪɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɚɡɞɟɥɹɸɬ ɩɟɪɟɝɨɪɨɞɤɚɦɢ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨ-

ɫɬɢ ɦɟɬɨɞɚ ɬɟɩɥɵɯ ɢ ɯɨɥɨɞɧɵɯ ɤɨɪɢɞɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ 

ɫɬɨɣɤɟ ɛɵɥɨ ɨɞɢɧɚɤɨɜɨ ɨɪɢɟɧɬɢɪɨɜɚɧɨ. 

ɋɢɫɬɟɦɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɫɬɪɨɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɤɪɢɬɟɪɢɟɜ ɧɚɞɟɠɧɨɫɬɢ 

ɐɋɈȾ. Ɉɛɳɚɹ ɫɢɫɬɟɦɚ ɩɢɬɚɧɢɹ ɐɋɈȾ ɫɬɪɨɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ 

ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. Ʉɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɉɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɞɚɥɟɟ – ɉɍɗ) 
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[17]. ɉɨ ɉɍɗ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɚɬɟɝɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟ-

ɧɢɹ: 

 ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ I ɤɚɬɟɝɨɪɢɢ 

 ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ II ɤɚɬɟɝɨɪɢɢ 

 ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ III ɤɚɬɟɝɨɪɢɢ 

 Ɉɫɨɛɚɹ ɝɪɭɩɩɚ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ I ɤɚɬɟɝɨɪɢɢ 

ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ I ɤɚɬɟɝɨɪɢɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ 

ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɢ ɩɟɪɟɪɵɜ 

ɢɯ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɬ ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱɧɢ-

ɤɨɜ ɩɢɬɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɭɳɟɧ ɥɢɲɶ ɧɚ ɜɪɟɦɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜ-

ɥɟɧɢɹ ɩɢɬɚɧɢɹ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɫɨɛɨɣ ɝɪɭɩɩɵ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ I ɤɚɬɟɝɨɪɢɢ 

ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɬɪɟɬɶɟɝɨ ɧɟɡɚɜɢɫɢɦɨɝɨ 

ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸɳɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɬɪɟɬɶɟɝɨ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɨɫɨɛɨɣ ɝɪɭɩɩɵ 

ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɢ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɨɝɨ ɧɟɡɚɜɢɫɢɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ 

ɨɫɬɚɥɶɧɵɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ I ɤɚɬɟɝɨɪɢɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɫɬɧɵɟ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦ (ɜ ɱɚɫɬɧɨɫɬɢ, ɲɢɧɵ ɝɟɧɟɪɚɬɨɪ-

ɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ), ɫɩɟɰɢɚɥɶɧɵɟ ɚɝɪɟɝɚɬɵ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ, ɚɤɤɭɦɭɥɹ-

ɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɢ ɬ.ɩ. 

ȿɫɥɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɟɥɶɡɹ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɣ 

ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɥɢ ɟɫɥɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨ-

ɫɧɚɛɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɨ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸ-

ɳɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɝɪɟɝɚɬɨɜ, ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɛɟɡɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨ-

ɜɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟ-

ɧɢɹ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ I ɤɚɬɟɝɨɪɢɢ ɫ ɨɫɨɛɨ ɫɥɨɠɧɵɦ ɧɟ-

ɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ, ɬɪɟɛɭɸɳɢɦ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ, ɩɪɢ ɧɚɥɢɱɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɛɨɫ-
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ɧɨɜɚɧɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢ-

ɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɪɟ-

ɛɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. [17, ɩ. 

1.2.18 ɉɍɗ]. 

ɗɥɟɤɬɪɨɩɪɢɟɦɧɢɤɢ II ɤɚɬɟɝɨɪɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɥɟɤɬɪɨ-

ɷɧɟɪɝɢɟɣ ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ II ɤɚɬɟɝɨɪɢɢ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

ɨɬ ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɨɩɭɫɬɢɦɵ ɩɟɪɟɪɵɜɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ 

ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɞɟɣɫɬɜɢɹɦɢ ɞɟɠɭɪɧɨɝɨ 

ɩɟɪɫɨɧɚɥɚ ɢɥɢ ɜɵɟɡɞɧɨɣ ɨɩɟɪɚɬɢɜɧɨɣ ɛɪɢɝɚɞɵ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ II ɤɚɬɟɝɨɪɢɢ ɩɨ ɨɞɧɨɣ ȼɅ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɫ ɤɚɛɟɥɶɧɨɣ ɜɫɬɚɜɤɨɣ, ɟɫɥɢ ɨɛɟɫɩɟɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɜɚɪɢɣ-

ɧɨɝɨ ɪɟɦɨɧɬɚ ɷɬɨɣ ɥɢɧɢɢ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 1 ɫɭɬ. Ʉɚɛɟɥɶɧɵɟ ɜɫɬɚɜɤɢ ɷɬɨɣ ɥɢ-

ɧɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɞɜɭɦɹ ɤɚɛɟɥɹɦɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 

ɧɚɢɛɨɥɶɲɟɦɭ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ ȼɅ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 

II ɤɚɬɟɝɨɪɢɢ ɩɨ ɨɞɧɨɣ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ, ɫɨɫɬɨɹɳɟɣ ɧɟ ɦɟɧɟɟ ɱɟɦ ɢɡ ɞɜɭɯ ɤɚɛɟ-

ɥɟɣ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɨɞɧɨɦɭ ɨɛɳɟɦɭ ɚɩɩɚɪɚɬɭ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɪɟɡɟɪɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɜɨɡɦɨɠɧɨɫɬɢ 

ɡɚɦɟɧɵ ɩɨɜɪɟɞɢɜɲɟɝɨɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 1 ɫɭɬ. ɞɨɩɭɫɤɚɟɬɫɹ 

ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ II ɤɚɬɟɝɨɪɢɢ ɨɬ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. [17, 

ɩ.1.2.19]. 

Ⱦɥɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ III ɤɚɬɟɝɨɪɢɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɦɨɠɟɬ ɜɵɩɨɥ-

ɧɹɬɶɫɹ ɨɬ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɟɪɟɪɵɜɵ ɷɥɟɤɬɪɨɫɧɚɛ-

ɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɦɨɧɬɚ ɢɥɢ ɡɚɦɟɧɵ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɧɟ ɩɪɟɜɵɲɚɸɬ 1 ɫɭɬ. [17, ɩ. 1.2.20]. 

ȼɧɭɬɪɢ ɐɋɈȾ ɤɚɠɞɚɹ ɫɬɨɣɤɚ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɚɤ ɦɢɧɢ-

ɦɭɦ ɞɜɚ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ɞɚɥɟɟ – ɂȻɉ), 

ɡɚɩɢɬɚɧɧɵɯ ɨɬ ɪɚɡɧɵɯ ɮɚɡ (ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬ ɪɚɡɧɵɯ ɜɜɨɞɨɜ), ɐɋɈȾ ɢɥɢ ɩɨ-

ɦɟɳɟɧɢɹ ɐɋɈȾ ɞɨɥɠɧɵ ɨɫɧɚɳɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɜɨɞɨɦ ɪɟɡɟɪɜɚ (ɞɚɥɟɟ – 

ȺȼɊ). Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɢɦɟɸɳɟɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ ɩɢɬɚɧɢɹ, ɜ ɫɬɨɣɤɟ ɞɨɥɠɧɨ 
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ɡɚɩɢɬɵɜɚɬɶɫɹ ɨɬ ɪɚɡɧɵɯ ɂȻɉ. Ⱦɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɞɧɢɦ ɛɥɨɤɨɦ ɩɢɬɚɧɢɹ ɢɫ-

ɩɨɥɶɡɭɸɬɫɹ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɟ ɫɬɨɟɱɧɵɟ ȺȼɊ [26]. ȼɪɟɦɹ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ 

ɧɚ ɂȻɉ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɐɋɈȾ ɧɟ ɧɢɠɟ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 

ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɉɍɗ. ȼ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɬɨɪɚɹ ɝɪɭɩɩɚ ɧɚɞɟɠ-

ɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɉɍɗ. 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɨɦ (ɞɚɥɟɟ – ɋɄɍȾ) ɩɪɟɞɧɚɡɧɚɱɟɧɚ 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɞɨɫɬɭɩɚ ɜ ɐɋɈȾ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɢ ɞɥɹ ɜɟɞɟɧɢɹ ɭɱɟɬɚ ɫɨ-

ɬɪɭɞɧɢɤɨɜ, ɩɨɫɟɳɚɜɲɢɯ ɐɋɈȾ. ɋɬɪɨɢɬɫɹ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɧɬɪɨɥɥɟ-

ɪɚɯ ɢ ɫɟɪɜɟɪɟ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɟɪɜɟɪ ɋɄɍȾ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ (ɞɚɥɟɟ – ȻȾ) ɪɚɡɦɟ-

ɳɚɬɶ ɜ ɨɬɞɟɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɞɨɫɬɭɩɨɦ. 

ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɐɋɈȾ ɢ 

ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɨɬɤɥɨɧɟɧɢɹ ɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. ɋɨɫɬɨɢɬ ɢɡ 

ɧɟɫɤɨɥɶɤɢɯ ɭɪɨɜɧɟɣ: 

ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ – ɭɫɬɚɧɨɜɤɚ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ, ɨɬɤɪɵ-

ɬɢɹ/ɡɚɤɪɵɬɢɹ ɞɜɟɪɟɣ, ɤɨɧɬɪɨɥɶ ɜɜɨɞɨɜ ɩɢɬɚɧɢɹ, ɂȻɉ, ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɨɫɟɬɢ. ɍɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ. 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ – ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɱɟɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 

ɫɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ, ɱɚɳɟ ɜɫɟɝɨ ɩɨ ɩɪɨɬɨɤɨɥɭ SNMP [36; 37]. Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɵɞɟɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɫɟɪɜɟɪ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨ-

ɜɚɧɧɨɟ ɉɈ ɢ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫɛɨɪ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɉɈ ɞɥɹ ɦɨɧɢɬɨɪɢɧ-

ɝɚ ɟɫɬɶ ɤɚɤ ɛɟɫɩɥɚɬɧɨɟ, ɬɚɤ ɢ ɩɥɚɬɧɨɟ. ȼɫё ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɫɟɪɜɟɪɚ, 

ɋɏȾ, ɂȻɉ, ȺȼɊ ɢ ɬ.ɞ.) ɫɨɜɦɟɫɬɢɦɨ ɫ ɩɪɨɬɨɤɨɥɨɦ SNMP. 

ȼɟɪɯɧɢɣ ɭɪɨɜɟɧɶ – ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɉɈ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ. ɑɚɳɟ ɜɫɟɝɨ ɞɚɧ-

ɧɨɟ ɉɈ ɩɥɚɬɧɨɟ ɢ ɜɵɩɭɫɤɚɟɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ Ɉɋ (Windows/Linux). Ɍɚɤɠɟ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɬɞɟɥɶɧɵɣ ɫɟɪɜɟɪ ɫɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɉɈ. 
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Ʉɪɨɦɟ ɪɚɡɞɟɥɟɧɢɹ ɐɋɈȾ ɧɚ ɩɨɞɫɢɫɬɟɦɵ ɐɋɈȾ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ 

ɬɪɟɦ ɪɚɡɥɢɱɧɵɦ ɩɚɪɚɦɟɬɪɚɦ: ɧɚɞɟɠɧɨɫɬɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɢ ɩɨɞɯɨɞɭ ɩɨɫɬɪɨɟɧɢɹ. 

ɉɨ ɧɚɞɟɠɧɨɫɬɢ ɐɋɈȾ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ 4-ɯ ɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɟ, ɪɚɡ-

ɪɚɛɨɬɚɧɧɨɣ ɜ Uptime Institute, ɨɬɪɚɫɥɟɜɨɝɨ ɤɨɧɫɨɪɰɢɭɦɚ ɐɋɈȾ [21; 29]. Ⱦɥɹ 

ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɜ ɞɚɧɧɨɦ ɫɬɚɧɞɚɪɬɟ ɨɩɪɟɞɟɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɚɪɯɢɬɟɤɬɭɪɟ, 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦ ɫɢɫɬɟɦɚɦ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɤɚɠɞɨɝɨ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɟɧɚ «ɞɨɫɬɭɩɧɨɫɬɶ» ɫɢɫɬɟɦɵ (ɬ.ɟ. 

ɜɪɟɦɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɚ ɜ ɩɪɨɰɟɧɬɚɯ ɨɬ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɫɥɭɠɛɵ, ɜ ɤɨɬɨɪɨɟ ɜɯɨ-

ɞɢɬ ɢ ɜɪɟɦɹ ɩɪɨɫɬɨɹ): 99.671% (28,8 ɱɚɫɨɜ ɩɪɨɫɬɨɹ ɜ ɝɨɞ) ɞɥɹ ɭɪɨɜɧɹ 1 (Tier 1); 

99,741% (22 ɱɚɫ ɩɪɨɫɬɨɹ ɜ ɝɨɞ) ɞɥɹ ɭɪɨɜɧɹ  2 (Tier 2), 99,982% (1,6 ɱɚɫɚ ɩɪɨɫɬɨɹ 

ɜ ɝɨɞ) ɞɥɹ ɭɪɨɜɧɹ  3 (Tier 3), ɢ 99,995% (0,4 ɱɚɫɚ ɩɪɨɫɬɨɹ ɜ ɝɨɞ) ɞɥɹ ɭɪɨɜɧɹ 4 

(Tier 4). 

ɐɋɈȾ ɭɪɨɜɧɹ I (N) ɩɨɞɜɟɪɠɟɧ ɧɚɪɭɲɟɧɢɹɦ ɧɨɪɦɚɥɶɧɨɝɨ ɯɨɞɚ ɪɚɛɨɬɵ 

ɤɚɤ ɨɬ ɩɥɚɧɨɜɵɯ, ɬɚɤ ɢ ɨɬ ɜɧɟɩɥɚɧɨɜɵɯ ɞɟɣɫɬɜɢɣ. Ɉɧ ɢɦɟɟɬ ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟ-

ɥɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ, ɧɨ ɦɨɠɟɬ ɧɟ ɢɦɟɬɶ ɢɫɬɨɱɧɢ-

ɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɂȻɉ ɢɥɢ ɪɟɡɟɪɜɧɨɝɨ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɚ. ȿɫɥɢ ɞɚɠɟ 

ɟɫɬɶ ɂȻɉ ɢɥɢ ɝɟɧɟɪɚɬɨɪ, ɬɨ ɨɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɞɧɨɦɨɞɭɥɶɧɵɟ ɫɢɫɬɟɦɵ. 

ɉɨɷɬɨɦɭ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɐɋɈȾ ɩɪɢɯɨɞɢɬɫɹ ɪɟɝɭɥɹɪɧɨ ɨɫɬɚɧɚɜɥɢɜɚɬɶ  ɞɥɹ 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. Ɉɲɢɛɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟɜɟɪɧɵɟ ɞɟɣɫɬɜɢɹ ɚɞɦɢ-

ɧɢɫɬɪɚɬɨɪɚ, ɨɬɤɚɡɵ ɤɨɦɩɨɧɟɧɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɐɋɈȾ ɛɭɞɭɬ ɜɵɡɵɜɚɬɶ ɩɟɪɟ-

ɪɵɜɵ ɜ ɟɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɬɟ. ɂɧɠɟɧɟɪɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɧɟ ɡɚɪɟɡɟɪɜɢɪɨ-

ɜɚɧɚ. 

ɐɋɈȾ ɍɪɨɜɧɹ II (N+1) ɢɦɟɟɬ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ (ɢɡɛɵɬɨɱɧɨɫɬɶ) ɤɨɦɩɨɧɟɧ-

ɬɨɜ, ɩɨɷɬɨɦɭ ɦɟɧɶɲɟ ɩɨɞɜɟɪɠɟɧ ɧɚɪɭɲɟɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨ ɩɪɢɱɢɧɟ 

ɩɥɚɧɨɜɵɯ ɢɥɢ ɜɧɟɩɥɚɧɨɜɵɯ ɫɨɛɵɬɢɣ, ɱɟɦ ɐɋɈȾ ɭɪɨɜɧɹ I. ȼ ɐɋɈȾ ɍɪɨɜɧɹ II 

ɦɨɠɟɬ ɛɵɬɶ ɮɚɥɶɲɩɨɥ, ɂȻɉ ɢ ɝɟɧɟɪɚɬɨɪɵ, ɨɞɧɚɤɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹ-

ɟɬɫɹ ɩɨ ɫɯɟɦɟ N+1 (Need plus One), ɬ.ɟ. ɨɞɢɧ ɡɚɩɚɫɧɨɣ ɤɨɦɩɨɧɟɧɬ  ɧɚ ɧɭɠɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɫɢɫɬɟɦɵ ɷɥɟɤ-

http://uptimeinstitute.com/
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ɬɪɨɫɧɚɛɠɟɧɢɹ ɢ ɞɪɭɝɢɯ ɱɚɫɬɟɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɨɛɴɟɤɬɚ ɩɨɬɪɟɛɭɟɬ ɨɫɬɚɧɨɜɤɢ 

ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 

ɐɋɈȾ ɍɪɨɜɧɹ III (2N) ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ 

ɪɟɦɨɧɬɨɜ ɢ ɥɸɛɵɯ ɩɥɚɧɨɜɵɯ ɪɚɛɨɬ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧ-

ɮɪɚɫɬɪɭɤɬɭɪɵ. Ʉ ɩɥɚɧɨɜɵɦ ɪɚɛɨɬɚɦ ɨɬɧɨɫɢɬɫɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɢ ɩɪɨɝɪɚɦ-

ɦɢɪɭɟɦɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɪɟɦɨɧɬ ɢ ɡɚɦɟɧɚ ɤɨɦɩɨɧɟɧɬɨɜ, ɞɨɛɚɜɥɟ-

ɧɢɟ ɢɥɢ ɭɞɚɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬɟɫɬɢɪɨɜɚ-

ɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɩɪ. ɇɚɩɪɢɦɟɪ, ɜ ɛɨɥɶɲɢɯ ɐɋɈȾ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɠɢɞɤɨ-

ɫɬɧɵɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɷɬɨ ɨɡɧɚɱɚɟɬ ɧɚɥɢɱɢɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɤɨɦɩɥɟɤ-

ɬɨɜ ɬɪɭɛ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɟɪɜɟɪɨɜ, ɟɦɤɨɫɬɶ ɫɢɫɬɟɦ 

ɯɪɚɧɟɧɢɹ ɢ ɤɨɦɦɭɬɚɰɢɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɜɟɥɢɱɢɧɭ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɟɦɤɨɫɬɢ, ɱɬɨɛɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɬɢ ɪɚɛɨɱɭɸ ɧɚ-

ɝɪɭɡɤɭ ɜ ɨɞɧɨɣ ɨɛɥɚɫɬɢ ɐɋɈȾ, ɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɜɵɩɨɥɧɹɬɶ ɪɟɦɨɧɬ ɢɥɢ ɬɟɫɬɢɪɨ-

ɜɚɧɢɟ ɜ ɞɪɭɝɨɣ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɫɨɛɵɬɢɹ, ɧɚɩɪɢɦɟɪ ɨɲɢɛɤɢ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɟ ɨɬɤɚɡɵ ɤɨɦɩɨɧɟɧɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

ɐɈȾ, ɜɫё ɠɟ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɩɟɪɟɪɵɜɵ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ. ɂɧɠɟɧɟɪɧɵɟ ɫɢɫ-

ɬɟɦɵ ɨɞɧɨɤɪɚɬɧɨ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ, ɢɦɟɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɤɚɧɚɥɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɢ ɨɯɥɚɠɞɟɧɢɹ, ɨɞɧɚɤɨ ɩɨɫɬɨɹɧɧɨ ɚɤɬɢɜɟɧ ɬɨɥɶɤɨ ɨɞɢɧ ɢɡ ɧɢɯ. 

ɐɋɈȾ ɭɪɨɜɧɹ III ɡɚɱɚɫɬɭɸ ɩɪɨɟɤɬɢɪɭɸɬ ɫ ɩɟɪɫɩɟɤɬɢɜɨɣ ɧɚɪɚɳɢɜɚɧɢɹ ɪɟɫɭɪɫɨɜ 

ɞɨ ɭɪɨɜɧɹ IV, ɤɨɝɞɚ ɬɪɟɛɨɜɚɧɢɹ ɛɢɡɧɟɫɚ ɤɥɢɟɧɬɚ ɨɩɪɚɜɞɚɸɬ ɫɬɨɢɦɨɫɬɶ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɨɣ ɡɚɳɢɬɵ. 

ɐɋɈȾ ɭɪɨɜɧɹ IV (2(N+1)) ɫɨɡɞɚɸɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨ-

ɫɬɢ. ɍɪɨɜɟɧɶ IV ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɥɸɛɵɟ ɩɥɚɧɨɜɵɟ ɪɚ-

ɛɨɬɵ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

ɐɋɈȾ. Ɉɬɤɚɡɨɭɫɬɨɣɱɢɜɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɜɵɞɟɪɠɚɬɶ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɨɞɢɧ ɨɬɤɚɡ (ɢɥɢ ɫɨɛɵɬɢɟ) ɧɚɢ-

ɯɭɞɲɟɝɨ ɫɜɨɣɫɬɜɚ ɛɟɡ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨɣ ɧɚɝɪɭɡɤɢ. ɗɬɨ ɬɪɟɛɭ-

ɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɭɬɟɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɨɛɵɱɧɨ ɜ ɤɨɧɮɢɝɭɪɚɰɢɢ 

«1+1», ɬ.ɟ. ɩɨɥɧɨɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ. ȼ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɩɢɬɚ-

ɧɢɹ ɷɬɨ ɨɡɧɚɱɚɟɬ ɧɚɥɢɱɢɟ ɞɜɭɯ ɨɬɞɟɥɶɧɵɯ ɫɢɫɬɟɦ ɂȻɉ, ɩɪɢɱɟɦ ɤɚɠɞɚɹ ɫɢɫɬɟɦɚ 
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ɢɦɟɟɬ ɜɧɭɬɪɟɧɧɟɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ N+1. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ  ɩɪɨɬɢ-

ɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɜɫɟ ɠɟ ɜɨɡɦɨɠɧɵ ɧɟɤɨɬɨɪɵɟ 

ɩɪɨɫɬɨɢ ɢɡ-ɡɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢɥɢ ɩɨ ɩɪɢɱɢɧɟ ɚɜɚɪɢɣɧɨ-

ɝɨ ɨɬɤɥɸɱɟɧɢɹ ɧɚɝɪɭɡɤɢ. ɍɪɨɜɟɧɶ IV ɬɪɟɛɭɟɬ, ɱɬɨɛɵ ɜɫё ɨɛɨɪɭɞɨɜɚɧɢɟ ɐɋɈȾ 

ɢɦɟɥɨ ɞɜɨɣɧɨɣ ɩɨɞɜɨɞ ɩɢɬɚɧɢɹ. ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ ɐɋɈȾ ɍɪɨɜɧɹ IV ɧɚɢɛɨɥɟɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ  ɤɨɧɰɟɩɰɢɢ ɜɵɫɨɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɩɪɟ-

ɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɡɚɩɨɦɢɧɚɸɳɢɯ ɭɫɬ-

ɪɨɣɫɬɜ ɫ ɩɪɹɦɵɦ ɞɨɫɬɭɩɨɦ (DASD), ɦɚɬɪɢɰɵ ɧɟɡɚɜɢɫɢɦɵɯ ɞɢɫɤɨɜɵɯ ɧɚɤɨɩɢɬɟ-

ɥɟɣ ɫ ɢɡɛɵɬɨɱɧɨɫɬɶɸ (RAID) ɢ ɞɭɛɥɢɪɨɜɚɧɢɟ ɫɜɹɡɟɣ ɫ ɰɟɥɶɸ ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨ-

ɤɨɣ ɧɚɞёɠɧɨɫɬɢ, ɝɨɬɨɜɧɨɫɬɢ ɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ. ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨ-

ɜɟɞɟɧɢɹ ɥɸɛɵɯ ɪɚɛɨɬ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɪɚɛɨɬɵ ɐɋɈȾ. 

Ⱦɪɭɝɢɦ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɐɋɈȾ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜ-

ɥɹɟɬ ɫɨɛɨɣ ɩɪɨɫɬɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɐɋɈȾ ɟɝɨ ɂɌ-

ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɫɟɪɜɟɪɵ, ɫɢɫɬɟɦɵ ɯɪɚɧɟɧɢɹ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ), 

ɤ ɨɛɳɟɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ, ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɫɢɫɬɟɦɵ ɨɯɥɚ-

ɠɞɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɧɚ ɪɚɡɥɢɱɧɵɟ ɩɨɬɟɪɢ. 

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɐɋɈȾ ɞɟɥɹɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ: 

ɫɬɚɰɢɨɧɚɪɧɵɟ, ɦɨɞɭɥɶɧɵɟ, ɦɨɛɢɥɶɧɵɟ ɢ ɦɢɤɪɨ-ɐɋɈȾ. 

ɋɬɚɰɢɨɧɚɪɧɵɣ ɐɋɈȾ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɤɥɚɫɫɢɱɟɫɤɭɸ ɫɯɟɦɭ, ɤɨɝɞɚ 

ɞɥɹ ɐɋɈȾ ɫɬɪɨɢɬɫɹ ɨɬɞɟɥɶɧɨɟ ɡɞɚɧɢɟ (ɩɨɦɟɳɟɧɢɟ) ɢɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɭɳɟɫɬ-

ɜɭɸɳɟɟ ɡɞɚɧɢɟ (ɩɨɦɟɳɟɧɢɟ). 

Ɇɨɞɭɥɶɧɵɣ ɐɋɈȾ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 5 ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɤɨɧ-

ɱɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ ɜɫɟ ɷɥɟɦɟɧɬɵ ɐɋɈȾ: ɫɟɪɜɟɪɵ, ɧɚ-

ɤɨɩɢɬɟɥɢ ɢ ɤɨɦɦɭɬɚɬɨɪɵ, ɚ ɬɚɤɠɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦ ɦɢɤɪɨ-

ɤɥɢɦɚɬɚ ɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 5 – Ɇɨɞɭɥɶɧɵɣ ɐɋɈȾ 

 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɦɨɞɭɥɶɧɵɣ ɐɋɈȾ ɢɦɟɟɬ ɨɬɞɟɥɶɧɵɣ ɜɯɨɞ, ɝɟɪɦɟɬɢɡɢɪɭɸ-

ɳɢɣ ɟɝɨ ɜɧɭɬɪɟɧɧɨɫɬɢ ɨɬ ɫɪɟɞɵ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɨɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ. ɏɨ-

ɬɹ ɨɫɧɨɜɧɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɦɨɞɭɥɶɧɨɝɨ ɐɋɈȾ – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɝɨ ɜ ɧɟɩɪɢ-

ɫɩɨɫɨɛɥɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɟɝɨ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɡɞɚɧɢɹɯ ɫɬɚɰɢɨ-

ɧɚɪɧɨɝɨ ɐɋɈȾ. 

Ɇɨɛɢɥɶɧɵɟ ɐɋɈȾ (ɤɨɧɬɟɣɧɟɪɧɵɟ ɐɈȾ) ɬɚɤ ɧɚɡɵɜɚɸɬ ɩɨɬɨɦɭ, ɱɬɨ ɢɯ 

ɩɪɢɧɹɬɨ ɪɚɡɦɟɳɚɬɶ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɤɨɧɬɟɣɧɟɪɚɯ. ɗɬɨ ɞɟɥɚɟɬɫɹ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟ-

ɧɢɹ ɨɩɟɪɚɬɢɜɧɨɫɬɢ ɪɚɡɜɟɪɬɵɜɚɧɢɹ, ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ ɐɋɈȾ. Ɇɨ-

ɛɢɥɶɧɵɣ ɐɋɈȾ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 

Ɋɢɫɭɧɨɤ 6 – Ɇɨɛɢɥɶɧɵɣ ɐɋɈȾ 

 
Ɇɨɛɢɥɶɧɵɟ ɐɋɈȾ ɦɨɝɭɬ ɛɵɬɶ ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɷɤɫ-

ɬɪɟɧɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɧɚɩɪɢɦɟɪ, ɫɨɡɞɚɧɢɹ ɨɩɟɪɚɬɢɜɧɵɯ ɲɬɚɛɨɜ ɩɨ ɥɢɤɜɢɞɚɰɢɢ 
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ɩɨɫɥɟɞɫɬɜɢɣ ɫɬɢɯɢɣɧɵɯ ɛɟɞɫɬɜɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɡɚɞɚɱ ɨɩɟɪɚɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɦɚɥɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɛɢɡɧɟɫɚ, ɝɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɨɥɶɲɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɐɋɈȾ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɜɵɝɨɞɧɨ. 

Ɇɨɛɢɥɶɧɵɟ ɐɋɈȾ ɦɨɠɧɨ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɪɚɫɲɢ-

ɪɟɧɢɹ ɟɦɤɨɫɬɢ ɛɨɥɶɲɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɐɋɈȾ, ɚ ɬɚɤɠɟ ɞɥɹ ɰɟɥɟɣ ɪɟɡɟɪɜɢɪɨɜɚ-

ɧɢɹ, ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ ɭɪɨɜɟɧɶ ɐɋɈȾ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

Ⱦɥɹ ɧɟɛɨɥɶɲɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɮɢɥɢɚɥɨɜ ɤɪɭɩɧɵɯ ɢ ɫɪɟɞɧɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɦɨɝɭɬ ɩɨɞɨɣɬɢ ɐɋɈȾ ɧɟɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ (ɦɢɤɪɨ-ɐɋɈȾ), ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨ-

ɛɨɣ ɪɟɲɟɧɢɟ «ɜɫɟ ɜ ɨɞɧɨɦ». Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ 

ɲɤɚɮɚ, ɩɨɥɧɨɫɬɶɸ ɝɟɪɦɟɬɢɱɧɨɝɨ ɢ ɢɦɟɸɳɟɝɨ ɫɨɛɫɬɜɟɧɧɭɸ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟ-

ɧɢɹ ɢ ɩɢɬɚɧɢɹ. 

Ɇɢɤɪɨ-ɐɋɈȾ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɤɨɦɧɚɬɧɨɝɨ, ɬɚɤ ɧɚɪɭɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. ȼ 

ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɷɥɟɦɟɧɬɵ ɐɋɈȾ ɩɨɦɟɳɚɸɬɫɹ ɜ ɬɟɪɦɨɡɚɳɢɳɟɧɧɵɣ, ɜɚɧɞɚɥɨ-

ɭɫɬɨɣɱɢɜɵɣ ɲɤɚɮ. Ɇɢɤɪɨ-ɐɋɈȾ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

 
Ɋɢɫɭɧɨɤ 7 – ɦɢɤɪɨ-ɐɋɈȾ 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɐɋɈȾ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ 

ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, ɩɨɷɬɨɦɭ ɦɧɨɝɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɟɞɩɨɱɢɬɚɸɬ 

ɜɦɟɫɬɨ ɫɨɡɞɚɧɢɹ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɐɋɈȾ ɡɚɤɥɸɱɢɬɶ ɞɨɝɨɜɨɪ ɫ ɤɨɦɦɟɪɱɟɫɤɢɦɢ 

ɤɨɦɩɚɧɢɹɦɢ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɯ ɜ ɚɪɟɧɞɭ ɱɚɫɬɶ ɫɜɨɟɝɨ ɐɋɈȾ ɢɥɢ ɪɟɫɭɪɫɨɜ 

ɐɋɈȾ. 
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1.2 Ɉɛɡɨɪ ɩɨɞɯɨɞɨɜ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ 
 

Ʉɪɨɦɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɜ Ɋɚɡɞɟɥɟ 1.1 ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɐɋɈȾ, ɦɨɠɧɨ ɩɪɨɢɡ-

ɜɟɫɬɢ ɪɚɡɞɟɥɟɧɢɟ ɐɋɈȾ ɩɨ ɦɟɬɨɞɚɦ ɢ ɩɨɞɯɨɞɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɩɪɨɰɟɫɫɟ ɩɨ-

ɫɬɪɨɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ: ɤɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɩɨɞɯɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-

ɟɦ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɩɨɞɯɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɤɥɚɫɬɟɪɢ-

ɡɚɰɢɢ.  

 
1.2.1 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ 

 

Ʌɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. ɉɪɢ 

ɞɚɧɧɨɦ ɩɨɞɯɨɞɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɤɚɠɞɨɣ ɡɚɞɚɱɢ) ɩɪɢɨɛ-

ɪɟɬɚɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨ-

ɪɭɞɨɜɚɧɢɟɦ. ɋɟɪɜɟɪɚ ɩɨɥɧɨɫɬɶɸ ɧɟɡɚɜɢɫɢɦɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɬɨɥɶɤɨ ɨɛɦɟɧɢɜɚ-

ɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɞɚɧɧɵɦɢ. 

 

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢя

Мɚɪɲɪɭɬɢɡɚɬɨɪ

ɋɟɪɜɟɪ 
ȺɋКɍɌЭ

ɋɟɪɜɟɪ 
ɩɪɢɤɥɚɞɧɵɯ 

ȻД

ɋɟɪɜɟɪ ERP-

ɫɢɫɬɟɦɵ

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢя

Мɚɪɲɪɭɬɢɡɚɬɨɪ

ɋɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ 

№2

Кɨɧɬɪɨɥɥɟɪ 
ɞɨɦɟɧɚ

ɋɟɪɜɟɪ 
ȺИИɋКɍЭ

Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢя

Мɚɪɲɪɭɬɢɡɚɬɨɪ

ɋɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ 

№1

ɋɟɪɜɟɪ 1ɋ

ɋɟɪɜɟɪ 

SCADA

ɐɋɈД

Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɫ 
ɩɨɥɶɡɨɜɚɬɟɥяɦɢ

ɍɋɉД ɍɋȼ

 

Ɋɢɫɭɧɨɤ 8 – Ʉɥɚɫɫɢɱɟɫɤɚɹ ɫɯɟɦɚ ɐɋɈȾ 
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ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɪɹɞ  

ɩɪɨɛɥɟɦ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ: 

- ɇɢɡɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ 

ɪɨɫɬɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɡɥɨɜ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɜɟɪɨɜ ɜɟ-

ɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɤɥɢɦɚɬɢɱɟɫɤɨɟ, ɫɟɬɟɜɨɟ, 

ɷɥɟɤɬɪɢɱɟɫɤɨɟ), ɱɬɨ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɐɋɈȾ, 

ɤɚɤ ɩɨ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ, ɬɚɤ ɢ ɩɨ ɷɥɟɤɬɪɢɱɟɫɤɨɣ. ɍɦɟɧɶɲɟɧɢɟ ɩɪɨɰɟɧɬɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢɡ-ɡɚ ɫɤɚɱɤɨɨɛɪɚɡɧɨɣ ɢ ɧɟɪɚɜɧɨɦɟɪ-

ɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɫɟɪɜɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɛɨɥɟɟ 

ɦɨɳɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɛɨɥɟɟ ɞɨɪɨɝɨ) ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɩɪɨɢɡɜɨ-

ɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɤɚɯ.  

- Ɋɚɫɬɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɮɢɡɢɱɟɫɤɭɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟ-

ɫɬɜɚ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɫɟɪ-

ɜɟɪɨɜ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ. ɍɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɧɨɜɵɯ 

ɫɟɪɜɟɪɨɜ ɫɜɹɡɚɧɨ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɪɜɟɪɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤ-

ɰɢɟɣ, ɫɟɬɟɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɜɫɩɨɦɨ-

ɝɚɬɟɥɶɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɦɨɞɭɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɢɬɚɧɢɹ, ɢɫ-

ɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ). ɍɜɟɥɢɱɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɫɜɹɡɚɧɨ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɨɯɥɚɠɞɟɧɢɟ ɩɨɦɟɳɟɧɢɹ. ɗɬɢ ɡɚɬɪɚɬɵ 

ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɜɟɪɨɜ, ɚ ɡɚɜɢɫɹɬ ɨɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɧɚɥɢ-

ɱɢɹ ɫɟɪɜɟɪɨɜ. 

- Ɋɚɫɬɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɫɥɭɠɛɭ ɩɨɞɞɟɪɠɤɢ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɜɟ-

ɪɨɜ ɜɟɞɟɬ ɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɱɢɫɥɟɧɧɨɫɬɢ ɫɥɭɠɛɵ ɩɨɞɞɟɪɠɤɢ. 

Ɋɚɫɬɟɬ ɜɪɟɦɹ, ɡɚɬɪɚɱɟɧɧɨɟ ɧɚ ɚɩɩɚɪɚɬɧɨɟ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɍɜɟɥɢ-

ɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɟɪɜɟɪɨɜ ɜɟɞɟɬ ɤ ɭɫɥɨɠɧɟɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɱɬɨ 

ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɭɧɢɤɚɥɶɧɵɯ ɢ ɪɟɞɤɢɯ 

ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɨɩɵɬɚ. ɇɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚ-

ɥɚ. 

- Ⱦɥɢɬɟɥɶɧɨɟ ɢ ɧɟɷɮɮɟɤɬɢɜɧɨɟ ɚɜɚɪɢɣɧɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɢ ɫɥɚɛɚɹ ɡɚɳɢɬɚ 

ɨɬ ɫɛɨɟɜ. ɍɜɟɥɢɱɟɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɩɨɬɟɪɶ ɢɡ-ɡɚ ɩɪɨɫɬɨɹ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
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ɧɢɹ ɢ ɤɪɢɬɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɤ 

ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɵɯɨɞ ɢɡ ɫɬɪɨɹ ɨɬɞɟɥɶɧɵɯ 

ɫɟɪɜɟɪɨɜ ɜɟɞɟɬ ɤ ɞɥɢɬɟɥɶɧɵɦ ɩɪɨɫɬɨɹɦ ɢ ɩɟɪɟɤɥɸɱɟɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɬɫɭɬ-

ɫɬɜɭɟɬ ɡɚɳɢɬɚ ɨɬ ɬɟɯɧɨɝɟɧɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɤɚɬɚɫɬɪɨɮ, ɞɥɢɬɟɥɶɧɨɟ ɜɨɫɫɬɚɧɨɜ-

ɥɟɧɢɟ ɩɨɫɥɟ ɬɚɤɢɯ ɤɚɬɚɫɬɪɨɮ. ɋɥɚɛɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɥɚɫɫɢɱɟɫɤɢɯ ɐɋɈȾ ɨɬ ɜɢ-

ɪɭɫɧɵɯ ɚɬɚɤ ɢ ɭɝɪɨɡ. 

- Ⱦɥɢɬɟɥɶɧɨɟ ɢ ɧɟɷɮɮɟɤɬɢɜɧɨɟ ɜɧɟɞɪɟɧɢɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ. ȼɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɬɪɟɛɭɟɬ ɩɪɢɨɛɪɟɬɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɜɨɞ ɧɨɜɵɯ ɫɟɪɜɟɪɨɜ ɜ ɷɤɫɩɥɭɚɬɚ-

ɰɢɸ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɞɥɢɬɟɥɶɧɨɣ ɩɭɫɤɨ-ɧɚɥɚɞɤɢ, ɦɢɝɪɚɰɢɢ ɞɚɧɧɵɯ ɢ ɩɪɨɝɪɚɦɦ-

ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ⱦɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɭɥɭɱɲɟɧɢɹ ɚɩɩɚ-

ɪɚɬɧɨɣ ɱɚɫɬɢ ɫɟɪɜɟɪɨɜ ɧɟɨɛɯɨɞɢɦɚ ɢɯ ɨɫɬɚɧɨɜɤɚ, ɱɬɨ ɜɟɞɟɬ ɤ ɨɫɬɚɧɨɜɤɟ ɩɪɨ-

ɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. 

Ʉ ɨɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɚɦ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ 

ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 

- ɉɨɥɧɭɸ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫɨ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɬɚɤɢɦ ɤɚɤ 

ɭɫɬɪɨɣɫɬɜɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜɪɟɦɟɧɢ (ɞɚɥɟɟ – ɍɋȼ), ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ (ɞɚɥɟɟ – ɍɋɉȾ), ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ. ɇɚ ɞɚɧɧɨɦ ɩɨɞɯɨɞɟ ɫɬɪɨɹɬɫɹ ɜɫɟ ɫɢɫ-

ɬɟɦɵ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɢ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɹɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɉɈ ɩɨ ɭɦɨɥɱɚɧɢɸ. 

- ɉɪɨɳɟ ɨɪɝɚɧɢɡɨɜɚɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ ɞɨɫɬɭɩɭ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ. Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɧɟɫɬɢ ɨɫɨɛɨ ɜɚɠɧɵɣ ɫɟɪɜɟɪ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɜ 

ɨɬɞɟɥɶɧɨɟ ɡɚɳɢɳɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɨɳɟ ɪɚɡɝɪɚɧɢɱɢɬɶ ɞɨɫɬɭɩ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɥɹ ɪɚɡɧɵɯ ɚɞɦɢɧɢɫɬɪɚɬɨɪɨɜ ɩɪɨ-

ɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. Ⱦɨɫɬɚɬɨɱɧɨ ɪɚɡɧɟɫɬɢ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɜ ɪɚɡɧɵɟ 

ɩɨɦɟɳɟɧɢɹ ɢ ɨɫɬɚɜɢɬɶ ɞɨɫɬɭɩ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ ɬɨɥɶɤɨ ɞɥɹ ɬɟɯ ɥɢɰ, ɤɨɬɨɪɵɟ ɧɟ-

ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɛɨɬɚɸɬ ɫ ɞɚɧɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ. 

- ɉɨɫɬɟɩɟɧɧɨɟ ɧɚɪɚɳɢɜɚɧɢɟ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɧɨɜɵɯ ɩɪɨɝɪɚɦɦ-

ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɐɋɈȾ ɪɚɫɬɟɬ ɩɨɫɬɟɩɟɧɧɨ, ɡɚ ɫɱɟɬ 

ɩɨɤɭɩɤɢ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɟɪɜɟɪɨɜ. 
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Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɛɵɥ ɞɨɥɝɨɟ ɜɪɟɦɹ ɟɞɢɧɫɬɜɟɧɧɵɦ, ɧɨ ɫ ɩɨɹɜɥɟɧɢɟ ɢ ɪɚɡɜɢ-

ɬɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɨɹɜɢɥɢɫɶ ɞɜɚ ɞɪɭɝɢɯ ɩɨɞɯɨɞɚ. 

 
1.2.2 ȼɢɪɬɭɚɥɢɡɚɰɢɹ 

 
Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɯɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɨɡɞɚɟɬɫɹ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɟɫɭɪɫɨɜ. ȼ ɨɫɧɨɜɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 

ɥɟɠɢɬ ɢɞɟɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɟɫɭɪɫɨɜ, ɬ. ɟ. ɪɚɡɞɟɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪ-

ɜɟɪɚ ɧɚ ɧɟɡɚɜɢɫɢɦɵɟ ɥɨɝɢɱɟɫɤɢɟ ɪɚɡɞɟɥɵ (ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ). Ʉɚɠɞɚɹ ɬɚɤɚɹ 

ɜɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɩɨɥɧɨɫɬɶɸ ɢɡɨɥɢɪɨɜɚɧɚ ɨɬ ɞɪɭɝɢɯ,  ɢɦɟɟɬ ɫɜɨɸ Ɉɋ ɢ ɦɨ-

ɠɟɬ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ. ȼɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɜɵɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɚɹ 

ɱɚɫɬɶ ɮɢɡɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɫɟɪɜɟɪɚ ɬɚɤɢɯ ɤɚɤ ɨɩɟɪɚɬɢɜɧɨɟ ɡɚɩɨɦɢɧɚɸɳɟɟ ɭɫɬ-

ɪɨɣɫɬɜɨ (ɞɚɥɟɟ – ɈɁɍ), ɰɟɧɬɪɚɥɶɧɨɟ ɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (ɞɚɥɟɟ – ɐɉɍ), 

ɞɢɫɤɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ). ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɦɨɠɟɬ ɧɟ ɡɧɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɨɧɚ 

ɜɢɪɬɭɚɥɶɧɚɹ. Ɉɋ ɜ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ, ɬɚɤ ɠɟ ɤɚɤ ɢ ɧɚ ɮɢɡɢ-

ɱɟɫɤɨɦ ɫɟɪɜɟɪɟ ɡɚ ɫɱɟɬ ɷɦɭɥɹɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɢɪɬɭ-

ɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ ɧɚ ɫɟɪɜɟɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɧɚɞ-

ɫɬɪɨɣɤɚ – ɝɢɩɟɪɜɢɡɨɪ. Ʌɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢя

Мɚɪɲɪɭɬɢɡɚɬɨɪ

ɋɟɪɜɟɪ 
ɜɢɪɬɭɚɥɢɡɚɰɢɢ

ɐɋɈД

Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɫ 
ɩɨɥɶɡɨɜɚɬɟɥяɦɢ

ȼМ «ɋɟɪɜɟɪ 
ȺɋКɍɌЭ»

ȼМ «ɋɟɪɜɟɪ ERP-

ɫɢɫɬɟɦ»

ȼМ «Кɨɧɬɪɨɥɥɟɪ 
ɞɨɦɟɧɚ»

ɍɋɉД

ɍɋȼ

ȼМ «ɋɟɪɜɟɪ 

SCADA»

ȼМ «ɋɟɪɜɟɪ 1 ɋ»

ȼМ «ɋɟɪɜɟɪ 
ȺИИɋКɍЭ»

ȼМ «ɋɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ №1»

ȼМ «ɋɟɪɜɟɪ 
ɩɪɢɤɥɚɞɧɵɯ ȻД»

ȼМ «ɋɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ №2»

  

Ɋɢɫɭɧɨɤ 9 – ȼɢɪɬɭɚɥɢɡɚɰɢɹ ɐɋɈȾ  

 
Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: 

- Ɋɟɫɭɪɫɵ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɷɮɮɟɤɬɢɜ-

ɧɨ. Ɂɚ ɫɱɟɬ ɪɚɡɦɟɳɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɧɟɬ ɩɪɨɫɬɚɢɜɚɸɳɢɯ 

ɦɨɳɧɨɫɬɟɣ ɢ ɫɢɬɭɚɰɢɣ, ɤɨɝɞɚ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 10-15 %. 

- Ƚɢɛɤɨɫɬɶ ɢ ɛɵɫɬɪɨɬɚ ɜɜɨɞɚ ɧɨɜɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. Ɇɨɠɧɨ 

ɦɟɧɹɬɶ ɥɢɦɢɬ ɞɨɫɬɭɩɧɵɯ ɪɟɫɭɪɫɨɜ (ɜ ɪɚɦɤɚɯ ɪɟɫɭɪɫɨɜ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ) ɞɥɹ 

ɤɚɠɞɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ (ɞɚɥɟɟ – ȼɆ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱ ɢ ɧɚɝɪɭɡɤɢ. 

ȼɜɨɞ ɧɨɜɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɪɨɢɫɯɨɞɢɬ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, ɬ. ɤ. ɧɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɤɭɩɚɬɶ ɧɨɜɵɣ ɫɟɪɜɟɪ, ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɧɚɫɬɪɚɢɜɚɬɶ ɟɝɨ, ɞɨɫɬɚ-

ɬɨɱɧɨ ɪɚɡɜɟɪɧɭɬɶ ɧɨɜɭɸ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ ɢɡ ɲɚɛɥɨɧɚ. Ɍɚɤɠɟ ɥɟɝɱɟ ɨɛɧɨɜ-

ɥɹɬɶ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɧɨɜɵɟ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ (ɞɚɥɟɟ – ɉɈ), ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɧɨɜɥɟɧɢɣ ɪɚɡɜɟɪɧɭɬɶ ɩɚɪɚɥɥɟɥɶɧɨ 

ɤɨɩɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɢ ɩɪɨɜɟɫɬɢ ɨɛɧɨɜɥɟɧɢɹ ɧɚ ɧɟɣ. 



26 

 

- Ȼɨɥɶɲɟ ɫɤɨɪɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. ȼɫɟ ɩɪɨ-

ɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɨɞɧɨɦ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ, ɩɨɷɬɨɦɭ ɧɟɬ 

ɡɚɞɟɪɠɟɤ ɧɚ ɫɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. ȼɫɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɜɡɚɢɦɨɞɟɣɫɬ-

ɜɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɜɧɭɬɪɢ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ, ɢ ɫɤɨɪɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɝ-

ɪɚɧɢɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɟɪɜɟɪɚ. 

- ɗɤɨɧɨɦɢɹ ɪɟɫɭɪɫɨɜ. Ɉɞɢɧ ɛɨɥɟɟ ɦɨɳɧɵɣ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɨɬɪɟɛ-

ɥɹɟɬ ɦɟɧɶɲɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɟɦ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɫɥɚɛɵɯ ɫɟɪɜɟɪɨɜ ɫ ɚɧɚɥɨɝɢɱ-

ɧɨɣ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ. Ⱦɚɧɧɨɦɭ ɫɟɪɜɟɪɭ ɧɭɠɧɚ ɦɟɧɶɲɚɹ ɩɥɨɳɚɞɶ ɐɋɈȾ. 

Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɧɟɟ ɦɨɳɧɭɸ ɫɢɫɬɟɦɭ ɨɯɥɚɠɞɟɧɢɹ ɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. 

Ɇɟɧɶɲɟ ɧɟɨɛɯɨɞɢɦɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɩɢɬɚ-

ɧɢɹ, ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ, ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɬ.ɩ.). 

- ɍɦɟɧɶɲɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɴɟɦɚ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢɡ-ɡɚ ɦɟɧɶɲɟɝɨ ɤɨ-

ɥɢɱɟɫɬɜɚ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

- Ⱦɥɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦ ɛɨɥɟɟ ɦɨɳɧɵɣ ɫɟɪɜɟɪ. ɋɭɦɦɚɪɧɚɹ ɦɨɳ-

ɧɨɫɬɶ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɦɢɧɢɦɚɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɫɭɦɦɚɪɧɨɣ ɦɨɳ-

ɧɨɫɬɢ ɜɫɟɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ɂɯ ɷɬɨɝɨ ɜɵɬɟɤɚɟɬ, ɱɬɨ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

ɞɨɥɠɟɧ ɛɵɬɶ ɨɱɟɧɶ ɦɨɳɧɵɦ, ɢɦɟɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɬɫɟ-

ɤɨɜ, ɦɨɞɭɥɟɣ ɞɥɹ ɧɚɪɚɳɢɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. ɉɪɢ ɧɚɥɢɱɢɢ ɨɱɟɧɶ 

ɪɟɫɭɪɫɨɟɦɤɢɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ ɩɨɬɨɥɤɚ ɪɟɫɭɪɫɨɜ ɮɢɡɢ-

ɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ. Ɍɚɤɠɟ ɢɡ-ɡɚ ɷɬɨɝɨ, ɜɨɡɦɨɠɧɨ, ɩɪɢɞɟɬɫɹ ɩɪɢɨɛɪɟɬɚɬɶ ɫɟɪɜɟɪɚ 

ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɬɟɯɧɢɱɟɫɤɢ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ.  

- ɉɪɨɛɥɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ USB ɢɥɢ COM-ɩɨɪɬɨɜ. 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ USB-ɤɥɸɱɟɣ ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 

COM-ɩɨɪɬɚɦɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɦɟɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪɬɨɜ ɧɚ 

ɫɟɪɜɟɪɟ. Ȼɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɥɢɛɨ ɭɫɬɚɧɨɜɤɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɩɥɚɬ, ɥɢɛɨ ɭɫɬɚɧɨɜɤɨɣ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ), ɩɪɟɨɛɪɚ-

ɡɭɸɳɢɯ USB ɢɥɢ COM ɜ Ethernet. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɟɞɟɬ ɤ ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɡɚɬɪɚɬɚɦ. 
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- ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɞɟɥɟɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɞɨɫɬɭɩɚ ɤ ɪɚɡɧɵɦ ɩɪɨɝɪɚɦɦ-

ɧɵɦ ɤɨɦɩɥɟɤɫɚɦ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɦɨɠɟɬ ɨɬɤɥɸɱɚɬɶ ɩɟ-

ɪɟɡɚɝɪɭɠɚɬɶ ɜɫɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ. ɇɟɥɶɡɹ ɜɵɧɟɫɬɢ ɨɬɞɟɥɶɧɵɣ ɩɪɨɝɪɚɦɦ-

ɧɵɣ ɤɨɦɩɥɟɤɫ ɜ ɨɬɞɟɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ, ɨɝɪɚɧɢɱɢɜ ɤ ɧɟɦɭ ɞɨɫɬɭɩ. 

- ɋɤɚɱɤɨɨɛɪɚɡɧɨɟ ɧɚɪɚɳɢɜɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɞɨɫɬɢ-

ɠɟɧɢɢ ɩɪɟɞɟɥɨɜ ɧɚɪɚɳɢɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɞɥɹ ɪɚɡɦɟɳɟ-

ɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɧɭɠɟɧ ɛɭɞɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

ɢɥɢ ɧɨɜɵɣ ɛɨɥɟɟ ɦɨɳɧɵɣ ɫɟɪɜɟɪ ɜɡɚɦɟɧ ɫɬɚɪɨɝɨ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɟɪɜɟɪ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɢ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ (ɩɪɢ 

ɪɚɡɦɟɳɟɧɢɢ 1-2 ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ) ɞɚɧɧɵɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɟɪɜɟɪ ɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ ɧɚ 5-15 %. 

- ɇɟɤɨɬɨɪɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬ 

ɜɢɪɬɭɚɥɢɡɚɰɢɸ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɤɚɫɚɟɬɫɹ ɫɬɚɪɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, 

ɩɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ  ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɨɜɨɝɨ ɉɈ. ɑɚɫɬɶ ɨɛɨɪɭɞɨɜɚ-

ɧɢɹ ɧɟɜɨɡɦɨɠɧɨ ɜɢɪɬɭɚɥɢɡɢɪɨɜɚɬɶ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɬɨ-

ɤɨɥɨɜ ɢɥɢ ɢɡ-ɡɚ ɡɚɩɪɟɬɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ. 

- Ɉɞɢɧ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɭɸ ɬɨɱɤɭ ɨɬɤɚɡɚ. 

ɉɪɢ ɨɬɤɚɡɟ ɞɚɧɧɨɝɨ ɫɟɪɜɟɪɚ ɨɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɪɚɡɜɟɪ-

ɧɭɬɵɟ ɜ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧɚɯ. Ɍɚɤɠɟ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɨɫɬɚɧɨɜɢɬɶ ɞɚɧɧɵɣ ɫɟɪ-

ɜɟɪ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɚɩɩɚɪɚɬɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, 

ɢɡ-ɡɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɬɚɧɨɜɤɢ ɜɫɟɯ ɫɢɫɬɟɦ. 

ɉɨɫɥɟɞɧɢɣ ɧɟɞɨɫɬɚɬɨɤ ɛɵɥ ɨɱɟɧɶ ɫɭɳɟɫɬɜɟɧɧɵɦ ɢ ɫɬɚɥ ɬɨɥɱɤɨɦ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɩɨɹɜɢɥɫɹ 

ɬɪɟɬɢɣ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ. 

 
1.2.3 Ʉɥɚɫɬɟɪɢɡɚɰɢɹ 

 
Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɐɋɈȾ – ɩɨɞɯɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟɫɤɨɥɶɤɨ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ ɫɨɛɢɪɚɸɬɫɹ ɜ ɨɛɳɭɸ ɥɨɝɢɱɟɫɤɭɸ ɟɞɢɧɢɰɭ (ɤɥɚɫɬɟɪ). Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ 

ɬɚɤɠɟ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ɇɟ-

ɫɤɨɥɶɤɨ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢɦɟɸɬ ɨɛɳɟɟ ɯɪɚɧɢɥɢɳɟ – ɫɢɫɬɟɦɭ ɯɪɚɧɟɧɢɹ 
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ɞɚɧɧɵɯ (ɋɏȾ). ɋɏȾ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɦɟɸɳɟɟ ɛɨɥɶɲɨɟ ɤɨɥɢ-

ɱɟɫɬɜɨ ɠɟɫɬɤɢɯ ɞɢɫɤɨɜ. ɇɚ ɋɏȾ ɪɚɡɦɟɳɚɸɬɫɹ ɮɚɣɥɵ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ɋɟɪ-

ɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɜɢɪɬɭɚɥɶɧɵɦ ɦɚɲɢɧɚɦ ɫɜɨɢ ɪɟɫɭɪɫɵ (ɈɁɍ, 

ɐɉɍ). ȼɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɩɟɪɟɧɨɫɹɬɫɹ ɫ ɨɞɧɨɝɨ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɧɚ 

ɞɪɭɝɨɣ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɢ ɩɨɬɟɪɢ ɫɜɹɡɢ. ɉɪɢ ɨɬɤɚɡɟ ɨɞɧɨɝɨ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɫ ɞɚɧɧɨɝɨ ɫɟɪɜɟɪɚ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɞɪɭɝɢɟ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ, ɧɨ ɫ ɩɟɪɟɡɚɝɪɭɡɤɨɣ. Ʌɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢ-

ɫɭɧɤɟ 10. 

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɧɟ ɬɨɥɶɤɨ ɢɦɟɟɬ ɬɟ ɠɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɱɬɨ ɢ ɩɨɞɯɨɞ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɐɋɈȾ, ɧɨ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɫɥɟɞɭɸɳɢɯ 

ɩɪɟɢɦɭɳɟɫɬɜ: 

 - ɇɚɞɟɠɧɨɫɬɶ. Ɉɬɫɭɬɫɬɜɢɟ ɟɞɢɧɨɣ ɬɨɱɤɢ ɨɬɤɚɡɚ, ɫɟɪɜɟɪɚ ɩɨɥɧɨɫɬɶɸ ɜɡɚɢ-

ɦɨɡɚɦɟɧɹɟɦɵɟ. Ɉɬɤɚɡ ɨɞɧɨɝɨ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɤɚɬɚɫɬɪɨɮɢ-

ɱɟɫɤɢɦ ɨɬɤɚɡɚɦ. 

- Ȼɨɥɶɲɚɹ ɝɢɛɤɨɫɬɶ. ɉɪɨɜɨɞɢɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɟɪɜɟɪɨɜ, ɞɨɛɚɜɥɟɧɢɟ ɚɩ-

ɩɚɪɚɬɧɵɯ ɪɟɫɭɪɫɨɜ ɦɨɠɧɨ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɧɟɡɚɦɟɬɧɨ 

ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
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Иɫɬɨɱɧɢɤ ɩɢɬɚɧɢя

Мɚɪɲɪɭɬɢɡɚɬɨɪ
ɋɟɪɜɟɪ 

ɜɢɪɬɭɚɥɢɡɚɰɢɢ 
№3

ɋɟɪɜɟɪ 
ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

№2

ɋɟɪɜɟɪ 
ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

№1

ɐɋɈД

Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɫ 
ɩɨɥɶɡɨɜɚɬɟɥяɦɢ

ȼМ «ɋɟɪɜɟɪ 1 ɋ»ȼМ «ɋɟɪɜɟɪ 
ȺИИɋКɍЭ»

ȼМ «ɋɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ №1»

ȼМ «ɋɟɪɜɟɪ 
ɩɪɢɤɥɚɞɧɵɯ ȻД»

ȼМ «ɋɟɪɜɟɪ 

SCADA»

ȼМ «ɋɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ №2»

ȼМ «ɋɟɪɜɟɪ 
ȺɋКɍɌЭ»

ȼМ «ɋɟɪɜɟɪ ERP-

ɫɢɫɬɟɦ»

ȼМ «Кɨɧɬɪɨɥɥɟɪ 
ɞɨɦɟɧɚ»

ɍɋɉД

ɍɋȼ

ɋɏД

 

Ɋɢɫɭɧɨɤ 10 – Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɐɋɈȾ  

 
- Ɇɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. ɍɜɟɥɢɱɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɜɪɚɳɚ-

ɟɬɫɹ ɜ ɬɢɩɨɜɭɸ ɡɚɞɚɱɭ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɳɟ – ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɜɟ-

ɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɋɏȾ. 

 - Ƚɢɛɤɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɪɨɜɧɹ ɧɚɞɟɠɧɨɫɬɢ. Ʉɨɥɢɱɟɫɬɜɨɦ 

ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɶ. Ɇɨɠɧɨ 

ɞɨɜɟɫɬɢ ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɨ ɬɚɤɨɝɨ ɭɪɨɜɧɹ, ɱɬɨɛɵ ɨɞɢɧ ɫɟɪ-

ɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɦɨɝɭɬ ɨɛɫɥɭɠɢɜɚɬɶ ɜɫɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ (ɦɚɤɫɢɦɚɥɶɧɚɹ 

ɧɚɞɟɠɧɨɫɬɶ) ɩɪɢ ɨɬɤɚɡɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɞɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɨɛɪɚɬɧɨɣ ɫɬɨɪɨɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɢɡɛɵɬɨɱɧɨɫɬɢ (ɫɬɨɢɦɨɫɬɢ) ɢ ɭɦɟɧɶɲɟɧɢɟ ɤɨ-

ɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɢ: 

- ɋɤɚɱɤɨɨɛɪɚɡɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɞɨɛɚɜɥɟɧɢɢ ɧɨɜɵɯ ɭɡɥɨɜ ɜ 

ɤɥɚɫɬɟɪ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɜɟɪɨɜ ɫɧɢɠɚɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. ɑɟɦ 

ɛɨɥɶɲɟ ɤɨɥɢɱɟɫɬɜɨ ɭɡɥɨɜ, ɬɟɦ ɦɟɧɶɲɟ ɩɚɞɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ. 

- ȿɞɢɧɚɹ ɬɨɱɤɚ ɨɬɤɚɡɚ. Ɍɟɩɟɪɶ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɧɟ ɹɜɥɹɸɬɫɹ ɟɞɢɧɵ-

ɦɢ ɬɨɱɤɚɦɢ ɨɬɤɚɡɚ. 

Ɉɫɬɚɥɶɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɫɨɯɪɚɧɹɸɬɫɹ ɢ ɤ ɧɢɦ ɞɨɛɚɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 

- ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɶɲɢɯ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɫɨɡɞɚ-

ɧɢɹ ɐɋɈȾ, ɬ. ɤ. ɧɟɨɛɯɨɞɢɦɨ ɛɨɥɶɲɟ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɋɏȾ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢ ɬ. 

ɩ.). ɇɨ ɜ ɞɚɥɶɧɟɣɲɟɦ, ɩɪɢ ɧɚɪɚɳɢɜɚɧɢɢ ɦɨɳɧɨɫɬɢ ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɬɪɟɛɭɟɬ 

ɦɟɧɶɲɟ ɫɪɟɞɫɬɜ, ɥɢɛɨ ɧɟ ɩɨɬɪɟɛɭɟɬ ɜɨɜɫɟ. 

- ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɪɚɡɧɟɫɟɧɢɹ ɤɥɚɫɬɟɪɚ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɪɚɡɜɢɬɢɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɡɧɨɫɢɬɶ ɤɥɚɫɬɟɪ. 

ȼɫɟ ɫɟɪɜɟɪɚ ɤɥɚɫɬɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ 

ɢɥɢ ɜ ɫɨɫɟɞɧɢɯ ɩɨɦɟɳɟɧɢɹɯ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɤɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɩɨɫɬɪɨɟɧɢɹ ɐɋɈȾ ɭɠɟ ɧɚɱɢɧɚɟɬ 

ɭɫɬɚɪɟɜɚɬɶ ɢ ɹɜɥɹɟɬɫɹ ɧɟɩɟɪɫɩɟɤɬɢɜɧɵɦ. ɉɨɞɯɨɞ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɐɋɈȾ ɹɜɥɹɟɬɫɹ 

ɫɚɦɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɫɨɜɪɟɦɟɧɧɵɦ. ȼ ɩɟɪɫɩɟɤɬɢɜɟ, ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢ-

ɬɢɢ ɬɟɯɧɨɥɨɝɢɣ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɨɫɬɚɜɲɢɟɫɹ ɧɟɞɨɫɬɚɬɤɢ ɬɚɤɨɝɨ 

ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɛɭɞɭɬ ɪɟɲɟɧɵ. 

 
1.3. Ɉɫɨɛɟɧɧɨɫɬɢ ɐɋɈȾ ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

ɇɚ ɩɨɫɬɪɨɟɧɢɟ ɐɋɈȾ ɧɚɤɥɚɞɵɜɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɟɤɨɬɨ-

ɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ɍɚɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɹɜɥɹɸɬɫɹ: ɧɚɥɢɱɢɟ 

ɭɫɬɚɪɟɜɲɟɝɨ ɉɈ, ɧɚɥɢɱɢɟ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɟɛɨɜɚɧɢɹ ɤɨɧɬɪɨ-

ɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɉɈ ɞɥɹ ɪɟ-

ɲɟɧɢɹ ɥɨɤɚɥɶɧɵɯ ɡɚɞɚɱ. Ɋɚɫɫɦɨɬɪɢɦ ɞɚɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɫɬɚɪɟɜɲɟɝɨ ɉɈ, ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯ-

ɧɨɥɨɝɢɢ ɢ ɜɟɪɫɢɢ Ɉɋ ɜɵɡɜɚɧɨ ɞɚɜɧɢɦ ɜɧɟɞɪɟɧɢɟɦ ɞɚɧɧɨɝɨ ɉɈ. Ɋɟɮɨɪɦɢɪɨɜɚ-

ɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɛɵɥɨ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɪɵɧ-

ɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɈɊɗɆ), ɩɪɚɜɢɥ, ɪɟɝɥɚɦɟɧɬɨɜ ɢ ɫɬɪɭɤɬɭɪɵ ɢ ɚɤɬɢɜɧɨ ɩɪɨɢɫ-

ɯɨɞɢɥɨ ɜ 2005-2008 ɝɨɞɚɯ. ȼ ɷɬɨɬ ɜɪɟɦɟɧɧɨɣ ɩɪɨɦɟɠɭɬɨɤ ɜɫɟ ɩɪɟɞɩɪɢɹɬɢɹ ɷɥɟɤ-

ɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜɧɟɞɪɹɥɢ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢɡ-ɡɚ ɬɪɟɛɨɜɚɧɢɣ ɤɨɧɬɪɨɥɢ-

ɪɭɸɳɢɯ ɨɪɝɚɧɨɜ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨ ɧɨɜɵɦ ɩɪɚɜɢ-

ɥɚɦ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɉɈ ɧɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɥɨɫɶ ɢ ɧɟ ɩɪɢɨɛɪɟɬɚɥɢɫɶ ɧɨɜɵɟ ɜɟɪ-

ɫɢɢ, ɬ. ɤ. ɩɟɪɟɯɨɞ ɧɚ ɧɨɜɭɸ ɜɟɪɫɢɸ ɉɈ ɫɜɹɡɚɧ ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɮɢɧɚɧɫɨɜɵɦɢ 

ɡɚɬɪɚɬɚɦɢ. ɇɨɜɵɣ ɮɭɧɤɰɢɨɧɚɥ ɧɨɜɵɯ ɜɟɪɫɢɣ ɉɈ ɧɟ ɨɛɟɫɩɟɱɢɜɚɥ ɪɟɧɬɚɛɟɥɶ-

ɧɨɫɬɶ ɞɚɧɧɵɯ ɡɚɬɪɚɬ. 

ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ ɤɚɤ 

ȺɂɂɋɄɍɗ, ɋɋɉɂ, ȺɋɄɍɌɗ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɞɚɧɧɵɟ ɫɢɫɬɟɦɵ 

ɫɬɪɨɹɬɫɹ ɩɨ ɢɟɪɚɪɯɢɱɟɫɤɨɦɭ ɦɧɨɝɨɭɪɨɜɧɟɜɨɦɭ ɩɪɢɧɰɢɩɭ. Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɧɟɜɨɡɦɨɠɧɨ ɜɢɪɬɭɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɧɨ ɧɚɤɥɚɞɵɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɫɟɪɜɟɪɚ. ɇɟɨɛ-

ɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɚɪɟɜɲɢɟ COM-ɩɨɪɬɵ ɧɚ ɫɟɪɜɟɪɚɯ, ɥɢɛɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɫɟɪɜɟɪɚ ɫ COM-ɩɨɪɬɚɦɢ ɞɥɹ ɤɨɧɫɨɥɢɞɚɰɢɢ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ COM ɜ Ethernet. 

ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɧɞɟɧɰɢɹ ɜ ɫɟɪɜɟɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɷɬɨ ɭɯɨɞ ɨɬ  COM-ɩɨɪɬɨɜ. 

Ɍɚɤɠɟ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɮɢɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɭɫɬɪɨɣɫɬ-

ɜɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢ ɬ. ɩ. Ⱦɚɧɧɵɟ ɭɫɬɪɨɣ-

ɫɬɜɚ ɬɚɤɠɟ ɧɟɜɨɡɦɨɠɧɨ ɜɢɪɬɭɚɥɢɡɢɪɨɜɚɬɶ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ ɨɬɪɚɫɥɶ ɹɜɥɹɟɬɫɹ ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɞɥɹ ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɧɚɫɟ-

ɥɟɧɢɹ, ɩɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɨɬɪɚɫɥɢ ɫɭɳɟɫɬɜɭɸɬ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɛɨɪɭɞɨɜɚ-

ɧɢɸ ɢ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɧɢɠɟɧɢɹ ɚɜɚɪɢɣɧɨɫɬɢ. ȼɨ ɜɪɟɦɟɧɚ ɫɭɳɟɫɬɜɨɜɚɧɢɹ  

ɋɋɋɊ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɨɬɪɚɫɥɶ ɫɬɪɨɢɥɚɫɶ ɤɚɤ ɟɞɢɧɚɹ ɫɢɫɬɟɦɚ, ɢɡ-ɡɚ ɷɬɨɝɨ ɜɵɬɟ-

ɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɚɤ ɟɞɢ-

ɧɨɝɨ ɨɪɝɚɧɢɡɦɚ. Ɍɚɤ ɤɚɤ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɥɢɱɧɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨ-

ɫɬɢ ɩɪɢɧɚɞɥɟɠɚɬ ɪɚɡɥɢɱɧɵɦ ɤɨɦɩɚɧɢɹɦ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɛɨɥɟɟ 

ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɨɬɪɚɫɥɢ ɤɚɤ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɷɬɢɯ 

ɰɟɥɟɣ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɪɟɝɢɨɧɚɥɶɧɵɟ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɰɟɧ-
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ɬɪɵ (ɊȾɍ) ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɧɚɞ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ. Ⱦɥɹ ɨɛɟɫ-

ɩɟɱɟɧɢɹ ɬɚɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜɫɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧɵ ɜ ɪɟɠɢɦɟ ɪɟ-

ɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɟɪɟɞɚɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɝɟɧɟɪɢɪɭɸ-

ɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɊȾɍ. ɂɡ ɷɬɨɝɨ ɜɵɬɟɤɚɟɬ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨ-

ɫɬɢ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɋɋɉɂ) ɜ ɊȾɍ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ 

ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ «24/7». 

ɉɨɫɥɟɞɧɹɹ ɨɫɨɛɟɧɧɨɫɬɶ ɜɨɡɧɢɤɥɚ ɢɡ-ɡɚ ɩɭɬɢ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ 

ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɵɧɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢ ɤɪɚɯɚ ɋɋɋɊ. Ⱦɨ ɧɚɱɚɥɚ ɪɟɮɨɪɦɵ 

ɷɧɟɪɝɟɬɢɤɢ (ɞɨ 2005-2006 ɝɨɞɨɜ) ɜɫɟ ɝɟɧɟɪɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ ɛɵɥɢ ɧɟɡɚɜɢɫɢ-

ɦɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɪɚɡɜɢɜɚɥɢɫɶ ɧɟɡɚɜɢɫɢɦɨ. Ʉɚɠɞɚɹ ɫɬɚɧɰɢɹ ɜɵɛɢɪɚɥɚ ɫɜɨɣ 

ɩɭɬɶ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ – ɝɞɟ-ɬɨ ɪɚɡɪɚɛɚɬɵɜɚɥɨɫɶ ɫɨɛɫɬɜɟɧɧɨɟ ɉɈ ɫɢɥɚɦɢ ɩɟɪɫɨ-

ɧɚɥɚ ɫɬɚɧɰɢɢ, ɧɚ ɞɪɭɝɢɯ ɫɬɚɧɰɢɹɯ ɩɪɢɨɛɪɟɬɚɥɨɫɶ ɉɈ. ɉɨɫɥɟ ɪɟɮɨɪɦɵ ɷɥɟɤɬɪɨ-

ɷɧɟɪɝɟɬɢɤɢ ɢ ɨɛɴɟɞɢɧɟɧɢɹ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɜ ɤɪɭɩɧɵɟ ɌȽɄ ɢ ɈȽɄ 

ɩɨɹɜɢɥɚɫɶ ɩɪɨɛɥɟɦɚ ɭɧɢɮɢɤɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɤɨɧɫɨɥɢɞɚɰɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɜɫɟɯ ɫɬɚɧɰɢɣ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ 

ɤɨɦɩɥɟɤɫɵ ɬɪɭɞɧɨ ɭɜɹɡɚɬɶ ɜ ɟɞɢɧɭɸ ɨɛɳɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɢɯɨ-

ɞɢɬɶɫɹ ɞɟɪɠɚɬɶ ɩɟɪɫɨɧɚɥ, ɡɧɚɸɳɢɣ ɢɦɟɧɧɨ ɞɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, 

ɬɪɭɞɧɨ ɩɟɪɟɜɟɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɬɚɧɰɢɢ ɫ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɉɈ 

ɧɚ ɧɨɜɨɟ ɟɞɢɧɨɟ. 

Ⱦɚɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɧɟɪɝɟɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ ɩɨɞ-

ɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 

 

2 ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 
 

2.1 Ɉɛɡɨɪ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ ɝɢɩɟɪɜɢɡɨɪɨɜ 
 

ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ «ɨɞɢɧ ɫɟɪɜɟɪ – ɨɞɧɚ ɪɨɥɶ» ɡɚɬɪɭɞɧɹɟɬɫɹ ɩɪɨ-

ɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɞɚɥɟɟ – ɌɈ) ɫɟɪɜɟɪɚ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, 

ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɨɜ, ɬ. ɤ. ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɚɬɶ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ. 

ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦ-

ɩɥɟɤɫɚ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɫɟɪɜɟɪɚ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɛɨɬɚ 
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ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. Ⱦɥɹ ɜɚɠɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɷɬɨ ɦɨɠɟɬ 

ɛɵɬɶ ɨɱɟɧɶ ɤɪɢɬɢɱɧɨ. ɇɚɥɢɱɢɟ ɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨɫɥɭɠɢɥɨ ɬɨɥɱɤɨɦ ɤ ɪɚɡ-

ɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɫɟɪɜɟɪɨɜ ɧɚ ɛɚɡɟ ɝɢɩɟɪɜɢɡɨɪɨɜ. 

Ƚɢɩɟɪɜɢɡɨɪ (ɚɧɝɥ. Hypervisor) ɢɥɢ Ɇɨɧɢɬɨɪ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ (ɜ ɤɨɦ-

ɩɶɸɬɟɪɚɯ) — ɩɪɨɝɪɚɦɦɚ ɢɥɢ ɚɩɩɚɪɚɬɧɚɹ ɫɯɟɦɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɢɥɢ ɩɨɡɜɨ-

ɥɹɸɳɚɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ, ɩɚɪɚɥɥɟɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɨɩɟɪɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ. Ƚɢɩɟɪɜɢɡɨɪ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɢɡɨɥɹɰɢɸ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɡɚɳɢɬɭ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɪɚɡɞɟɥɟ-

ɧɢɟ ɪɟɫɭɪɫɨɜ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɡɚɩɭɳɟɧɧɵɦɢ Ɉɋ ɢ ɭɩɪɚɜɥɟɧɢɟ ɪɟɫɭɪɫɚɦɢ. 

ɂɡɨɥɢɪɨɜɚɧɧɚɹ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɧɚɛɨɪɨɦ ɪɟɫɭɪɫɨɜ ɢ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɩɨɥɧɹɟɦɚɹ ɧɚ ɝɢɩɟɪɜɢɡɨɪɟ ɧɚɡɵɜɚɟɬɫɹ ɜɢɪɬɭ-

ɚɥɶɧɨɣ ɦɚɲɢɧɨɣ. 

Ƚɢɩɟɪɜɢɡɨɪ ɬɚɤɠɟ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶ, ɪɚɛɨɬɚɸɳɢɦ ɩɨɞ ɟɝɨ ɭɩɪɚɜɥɟɧɢ-

ɟɦ ɜɢɪɬɭɚɥɶɧɵɦ ɦɚɲɢɧɚɦ, ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɫɨɛɨɣ (ɧɚ-

ɩɪɢɦɟɪ, ɱɟɪɟɡ ɨɛɦɟɧ ɮɚɣɥɚɦɢ ɢɥɢ ɫɟɬɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ) ɬɚɤ, ɤɚɤ ɟɫɥɢ ɛɵ Ɉɋ 

ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɜɵɩɨɥɧɹɥɢɫɶ ɧɚ ɪɚɡɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɤɨɦɩɶɸɬɟɪɚɯ. 

Ƚɢɩɟɪɜɢɡɨɪ ɫɚɦ ɩɨ ɫɟɛɟ ɜ ɧɟɤɨɬɨɪɨɦ ɪɨɞɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɨɩɟɪɚ-

ɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ (ɦɢɤɪɨɹɞɪɨɦ ɢɥɢ ɧɚɧɨɹɞɪɨɦ). Ɉɧ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɡɚɩɭɳɟɧ-

ɧɵɦ ɩɨɞ ɟɝɨ ɭɩɪɚɜɥɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧɧɵɦ ɫɢɫɬɟɦɚɦ ɫɟɪɜɢɫ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢ-

ɧɵ, ɜɢɪɬɭɚɥɢɡɢɪɭɹ ɢɥɢ ɷɦɭɥɢɪɭɹ ɪɟɚɥɶɧɨɟ (ɮɢɡɢɱɟɫɤɨɟ) ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟ-

ɧɢɟ ɤɨɧɤɪɟɬɧɨɣ ɦɚɲɢɧɵ. ɂ ɭɩɪɚɜɥɹɟɬ ɷɬɢɦɢ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ, ɜɵɞɟ-

ɥɟɧɢɟɦ ɢ ɨɫɜɨɛɨɠɞɟɧɢɟɦ ɪɟɫɭɪɫɨɜ ɞɥɹ ɧɢɯ. Ƚɢɩɟɪɜɢɡɨɪ ɩɨɡɜɨɥɹɟɬ ɧɟɡɚɜɢɫɢɦɵɟ 

«ɜɤɥɸɱɟɧɢɟ», ɩɟɪɟɡɚɝɪɭɡɤɭ, «ɜɵɤɥɸɱɟɧɢɟ» ɥɸɛɨɣ ɢɡ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɫ ɬɨɣ 

ɢɥɢ ɢɧɨɣ Ɉɋ. ɉɪɢ ɷɬɨɦ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɪɚɛɨɬɚɸɳɚɹ ɜ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚ-

ɲɢɧɟ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɝɢɩɟɪɜɢɡɨɪɚ, ɦɨɠɟɬ, ɧɨ ɧɟ ɨɛɹɡɚɧɚ «ɡɧɚɬɶ», ɱɬɨ ɨɧɚ ɜɵ-

ɩɨɥɧɹɟɬɫɹ ɜ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ, ɚ ɧɟ ɧɚ ɪɟɚɥɶɧɨɦ ɚɩɩɚɪɚɬɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ. 

ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ (VɆ, ɨɬ ɚɧɝɥ. virtual machine) — ɩɪɨɝɪɚɦɦɧɚɹ ɢ/ɢɥɢ 

ɚɩɩɚɪɚɬɧɚɹ ɫɢɫɬɟɦɚ,  ɷɦɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɣ ɩɥɚɬ-

ɮɨɪɦɵ ɢ ɢɫɩɨɥɧɹɸɳɚɹ ɩɪɨɝɪɚɦɦɵ. 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%A1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%B0
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ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɢɫɩɨɥɧɹɟɬ ɧɟɤɨɬɨɪɵɣ ɦɚɲɢɧɧɨ-ɧɟɡɚɜɢɫɢɦɵɣ ɤɨɞ 

ɢɥɢ ɦɚɲɢɧɧɵɣ ɤɨɞ ɪɟɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ. ɉɨɦɢɦɨ ɩɪɨɰɟɫɫɨɪɚ, ȼɆ ɦɨɠɟɬ ɷɦɭ-

ɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɤɚɤ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɬɚɤ ɢ 

ɰɟɥɨɝɨ ɪɟɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ (ɜɤɥɸɱɚɹ BIOS, ɨɩɟɪɚɬɢɜɧɭɸ ɩɚɦɹɬɶ, ɠёɫɬɤɢɣ 

ɞɢɫɤ ɢ ɞɪɭɝɢɟ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜɚ). ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɜ ȼɆ, ɤɚɤ ɢ ɧɚ 

ɪɟɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɦɨɠɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ (ɧɚɩɪɢɦɟɪ, 

Windows ɦɨɠɧɨ ɡɚɩɭɫɤɚɬɶ ɜ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɩɨɞ Linux ɢɥɢ ɧɚɨɛɨɪɨɬ). ɇɚ 

ɨɞɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɦɨɠɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɧɟɫɤɨɥɶɤɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. 

VMware ESXi Server — ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɞɥɹ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɭɪɨɜɧɹ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɩɪɟɞɥɚɝɚɟɦɵɣ ɤɨɦɩɚɧɢɟɣ VMware ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɚ 

VMware vSphere [41; 42].  

ESXi ɹɜɥɹɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ ɝɢɩɟɪɜɢɡɨɪɨɦ ɢ ɫɬɚɜɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ «ɧɚ 

ɠɟɥɟɡɨ», ɬɨ ɟɫɬɶ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɧɟ ɬɪɟɛɭɸɬ ɧɚɥɢɱɢɹ ɧɚ ɦɚɲɢɧɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

ESX/ESXi ɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɮɢɡɢɱɟɫɤɢɣ ɤɨɦɩɶɸɬɟɪ ɧɚ ɥɨɝɢɱɟɫɤɢɟ 

ɪɚɡɞɟɥɵ, ɧɚɡɵɜɚɟɦɵɟ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɪɟɞɫɬɜɚ 

ɭɩɪɚɜɥɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ. ɉɪɟɞɴɹɜɥɹɟɬ ɨɩɪɟɞɟɥёɧɧɵɣ ɧɚɛɨɪ ɬɪɟɛɨ-

ɜɚɧɢɣ ɤ ɚɩɩɚɪɚɬɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ — ɜ ɱɚɫɬɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɧɚ-

ɥɢɱɢɟ ɩɨɞɞɟɪɠɤɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɫɨ ɫɬɨɪɨɧɵ ɩɪɨɰɟɫɫɨɪɚ. 

Xen — ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɣ ɝɢɩɟɪɜɢɡɨɪ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɥɚɛɨɪɚɬɨɪɢɢ Ʉɟɦɛɪɢɞɠɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɣ ɧɚ ɭɫɥɨɜɢɹɯ 

ɥɢɰɟɧɡɢɢ GPL [43; 44]. Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ: ɩɨɞɞɟɪɠɤɚ ɪɟɠɢɦɚ ɩɚɪɚɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ ɩɨɦɢɦɨ ɚɩɩɚɪɚɬɧɨɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɦɢɧɢɦɚɥɶɧɨɫɬɶ ɤɨɞɚ ɫɚɦɨɝɨ ɝɢ-

ɩɟɪɜɢɡɨɪɚ ɡɚ ɫɱёɬ ɜɵɧɨɫɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɡɚ ɩɪɟɞɟɥɵ 

ɝɢɩɟɪɜɢɡɨɪɚ. 

Ɉɫɧɨɜɧɨɣ ɤɨɧɰɟɩɰɢɟɣ ɝɢɩɟɪɜɢɡɨɪɚ ɹɜɥɹɟɬɫɹ ɞɨɦɟɧ. Ⱦɨɦɟɧɨɦ ɧɚɡɵɜɚɟɬɫɹ 

ɡɚɩɭɳɟɧɧɚɹ ɤɨɩɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. ȿɫɥɢ ɜɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɩɟɪɟɡɚɝɪɭ-

ɠɚɟɬɫɹ, ɬɨ ɟё ɞɨɦɟɧ ɡɚɜɟɪɲɚɟɬɫɹ (ɜ ɦɨɦɟɧɬ ɩɟɪɟɡɚɝɪɭɡɤɢ) ɢ ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɵɣ 

ɞɨɦɟɧ. Ȼɨɥɟɟ ɬɨɝɨ, ɞɚɠɟ ɩɪɢ ɦɢɝɪɚɰɢɢ ɫɨɞɟɪɠɢɦɨɟ ɤɨɩɢɪɭɟɬɫɹ ɢɡ ɨɞɧɨɝɨ ɞɨɦɟ-

ɧɚ ɜ ɞɪɭɝɨɣ ɞɨɦɟɧ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɜɪɟɦɹ ɫɜɨɟɣ ɠɢɡɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɜɢɪ-

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
https://ru.wikipedia.org/wiki/BIOS
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D1%81%D1%82%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D1%84%D0%B5%D1%80%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/Windows
https://ru.wikipedia.org/wiki/Linux
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/VMware
https://ru.wikipedia.org/w/index.php?title=VMware_vSphere&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Bare_metal&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Bare_metal&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/GNU_General_Public_License
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B2%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B2%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
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ɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɨɤɚɡɵɜɚɸɬɫɹ ɩɨ ɨɱɟɪɟɞɢ ɜ ɪɚɡɧɵɯ ɞɨɦɟɧɚɯ. Xen ɨɩɟɪɢɪɭɟɬ 

ɬɨɥɶɤɨ ɩɨɧɹɬɢɟɦ ɞɨɦɟɧɚ, ɚ ɩɨɧɹɬɢɟ «ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ» ɩɨɹɜɥɹɟɬɫɹ ɧɚ 

ɭɪɨɜɧɟ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ (ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ, ɭɩɪɚɜɥɹɸɳɢɯ ɝɢɩɟɪɜɢɡɨ-

ɪɨɦ). 

Ⱦɨɦɟɧɵ ɛɵɜɚɸɬ ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ. ɋɚɦɵɟ ɢɡɜɟɫɬɧɵɟ dom0 ɢ domU. 

dom0 — ɩɟɪɜɵɣ ɡɚɩɭɳɟɧɧɵɣ Xen ɞɨɦɟɧ, ɨɛɵɱɧɨ ɨɧ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨɡɞɚёɬɫɹ ɢ 

ɡɚɝɪɭɠɚɟɬɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɡɚɝɪɭɡɤɢ ɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɝɢɩɟɪɜɢɡɨɪɚ. ɗɬɨɬ ɞɨɦɟɧ 

ɢɦɟɟɬ ɨɫɨɛɵɟ ɩɪɚɜɚ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɝɢɩɟɪɜɢɡɨɪɨɦ ɢ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɫё ɚɩɩɚɪɚɬ-

ɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɦɩɶɸɬɟɪɚ ɞɨɫɬɭɩɧɨ ɢɡ dom0. Ɏɚɤɬɢɱɟɫɤɢ, dom0 — ɷɬɨ ɦɟɫɬɨ 

ɠɢɡɧɢ ɉɈ, ɭɩɪɚɜɥɹɸɳɟɝɨ Xen . dom0 ɜɫɟɝɞɚ ɨɞɢɧ. 

domU — ɪɹɞɨɜɨɣ ɞɨɦɟɧ (ɫɨɤɪɚɳɟɧɢɟ ɨɬ User domain), ɫɨɞɟɪɠɚɳɢɣ ɜ ɫɟɛɟ 

ɞɨɦɟɧ ɜɵɩɨɥɧɹɸɳɢɯɫɹ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. Ɉɛɵɱɧɨ ɧɟ ɢɦɟɟɬ ɞɨɫɬɭɩɚ ɤ ɪɟɚɥɶ-

ɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɹɜɥɹɟɬɫɹ «ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɨɣ» ɫɢɫɬɟɦɵ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ dom0, domU ɦɨɠɟɬ ɛɵɬɶ ɦɧɨɠɟɫɬɜɨ (ɨɛɵɱɧɨ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ). 

stub-domain — ɞɨɦɟɧ, ɜ ɤɨɬɨɪɨɦ ɡɚɩɭɳɟɧɚ ɨɱɟɧɶ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ Ɉɋ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɪɚɛɨɬɭ ɫ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢɥɢ ɛɷɤ-ɷɧɞɨɦ ɞɪɚɣɜɟɪɚ. 

əɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɦɨɞɟɥɢ ɛɟɡɨɩɚɫɧɨɫɬɢ Xen. 

domain builder (ɤɨɧɫɬɪɭɤɬɨɪ ɞɨɦɟɧɨɜ) — ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɫɨɡɞɚёɬ 

domU (ɡɚɝɪɭɠɚɟɬ ɜ ɧɟɝɨ ɧɭɠɧɵɣ ɤɨɞ ɢ ɫɨɨɛɳɚɟɬ ɝɢɩɟɪɜɢɡɨɪɭ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɡɚɩɭɫɤɚ). ɉɨɦɢɦɨ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɞɨɦɟɧɚ, ɨɛɵɱɧɨ ɡɚɧɢɦɚɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟɦ 

ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟɦ ɜɢɪɬɭɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɣ 

ɦɚɲɢɧɵ. Ɉɧɚ ɠɟ ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɨɰɟɫɫ ɦɢɝɪɚɰɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɫ ɯɨɫɬɚ ɧɚ 

ɯɨɫɬ. 

Microsoft Hyper-V — ɫɢɫɬɟɦɚ ɚɩɩɚɪɚɬɧɨɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɥɹ x64-ɫɢɫɬɟɦ 

ɧɚ ɨɫɧɨɜɟ ɝɢɩɟɪɜɢɡɨɪɚ. Ȼɟɬɚ-ɜɟɪɫɢɹ Hyper-V ɛɵɥɚ ɜɤɥɸɱɟɧɚ ɜ x64-ɜɟɪɫɢɢ 

Windows Server 2008, ɚ ɮɢɧɚɥɶɧɚɹ ɜɟɪɫɢɹ (ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɱɟɪɟɡ Windows 

Update) ɛɵɥɚ ɜɵɩɭɳɟɧɚ 26 ɢɸɧɹ 2008 [32; 33; 35]. Ɋɚɧɟɟ ɛɵɥɚ ɢɡɜɟɫɬɧɚ ɤɚɤ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɹ Windows Server (Windows Server Virtualization). 

Hyper-V ɫɭɳɟɫɬɜɭɟɬ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ: ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɩɪɨɞɭɤɬ Microsoft 

Hyper-V Server ɢ ɤɚɤ ɪɨɥɶ Windows Server. 

https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/X86-64
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B2%D0%B8%D0%B7%D0%BE%D1%80
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_Update
https://ru.wikipedia.org/wiki/Windows_Update
https://ru.wikipedia.org/wiki/26_%D0%B8%D1%8E%D0%BD%D1%8F
https://ru.wikipedia.org/wiki/2008
https://ru.wikipedia.org/wiki/Microsoft_Hyper-V_Server
https://ru.wikipedia.org/wiki/Microsoft_Hyper-V_Server
https://ru.wikipedia.org/wiki/Windows_Server_2012_R2
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Ɉɬɞɟɥɶɧɚɹ ɜɟɪɫɢɹ Hyper-V Server ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨɣ. əɜɥɹɟɬɫɹ ɛɚɡɨɜɵɦ 

(«Server Core») ɜɚɪɢɚɧɬɨɦ Windows Server 2008, ɬɨ ɟɫɬɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɥ-

ɧɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ Hyper-V, ɩɪɨɱɢɟ ɪɨɥɢ Windows 2008 Server ɨɬɤɥɸɱɟɧɵ, 

ɬɚɤɠɟ ɥɢɦɢɬɢɪɨɜɚɧɵ ɫɥɭɠɛɵ Windows. Ȼɟɫɩɥɚɬɧɚɹ 64-ɛɢɬɧɚɹ Core-ɜɟɪɫɢɹ 

Hyper-V ɨɝɪɚɧɢɱɟɧɚ ɢɧɬɟɪɮɟɣɫɨɦ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ (PowerShell), ɝɞɟ ɤɨɧɮɢɝɭ-

ɪɚɰɢɹ ɬɟɤɭɳɟɣ Ɉɋ, ɮɢɡɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɧɨɝɨ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞ ɨɛɨɥɨɱɤɢ. ɇɨɜɨɟ ɦɟɧɸ ɢɧɬɟɪɮɟɣɫɚ ɭɩɪɚɜɥɟ-

ɧɢɹ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɩɪɨɫɬɭɸ ɩɟɪɜɢɱɧɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ, ɚ ɧɟɤɨɬɨɪɵɟ ɫɜɨ-

ɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɟ ɫɤɪɢɩɬɵ ɪɚɫɲɢɪɹɸɬ ɞɚɧɧɭɸ ɤɨɧɰɟɩɰɢɸ. Ⱥɞɦɢɧɢɫɬ-

ɪɢɪɨɜɚɧɢɟ ɢ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɝɨ ɫɟɪɜɟɪɚ (ɢɥɢ ɝɨɫɬɟɜɵɯ Ɉɋ) ɨɫɭ-

ɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɉɈ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɉɄ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ Windows 

Vista, Windows 7 ɢɥɢ Windows 2008 Server ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɞɨɩɨɥɧɟɧɢɟɦ ɞɥɹ 

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ Hyper-V ɢɡ MMC. Ⱦɪɭɝɢɦ ɜɚɪɢɚɧɬɨɦ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚ-

ɧɢɹ/ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɫɟɪɜɟɪɚ Windows 2008 Core ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɭɞɚɥɟɧɧɨɣ Windows ɢɥɢ Windows Server ɩɪɢ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɢ (ɧɟɤɨɬɨɪɨɣ) ɤɨɧ-

ɫɨɥɢ ɭɩɪɚɜɥɟɧɢɹ (MMC), ɭɤɚɡɵɜɚɸɳɟɣ ɧɚ Core Server. ɗɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨ-

ɳɚɟɬ ɧɚɫɬɪɨɣɤɭ, ɫɜɨɞɹ ɟё ɤ ɧɟɫɤɨɥɶɤɢɦ ɤɥɢɤɚɦ ɦɵɲɢ. 

Hyper-V ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɝɪɚɧɢɱɟɧɢɟ ɫɨɝɥɚɫɧɨ ɩɨɧɹɬɢɸ ɪɚɡɞɟɥ. Ɋɚɡ-

ɞɟɥ — ɥɨɝɢɱɟɫɤɚɹ ɟɞɢɧɢɰɚ ɪɚɡɝɪɚɧɢɱɟɧɢɹ, ɩɨɞɞɟɪɠɢɜɚɟɦɚɹ ɝɢɩɟɪɜɢɡɨɪɨɦ, ɜ 

ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɸɬ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ. Ʉɚɠɞɵɣ ɷɤɡɟɦɩɥɹɪ ɝɢɩɟɪɜɢɡɨɪɚ 

ɞɨɥɠɟɧ ɢɦɟɬɶ ɨɞɢɧ ɪɨɞɢɬɟɥɶɫɤɢɣ ɪɚɡɞɟɥ, ɫ ɡɚɩɭɳɟɧɧɨɣ Windows Server 2008. 

ɋɬɟɤ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚ ɪɨɞɢɬɟɥɶɫɤɨɦ ɪɚɡɞɟɥɟ ɢ ɨɛɥɚɞɚɟɬ ɩɪɹɦɵɦ 

ɞɨɫɬɭɩɨɦ ɤ ɚɩɩɚɪɚɬɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ. Ɂɚɬɟɦ ɪɨɞɢɬɟɥɶɫɤɢɣ ɪɚɡɞɟɥ ɩɨɪɨɠɞɚ-

ɟɬ ɞɨɱɟɪɧɢɟ ɪɚɡɞɟɥɵ, ɧɚ ɤɨɬɨɪɵɯ ɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɝɨɫɬɟɜɵɟ Ɉɋ. Ⱦɨɱɟɪɧɢɣ ɪɚɡ-

ɞɟɥ ɬɚɤɠɟ ɦɨɠɟɬ ɩɨɪɨɞɢɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɞɨɱɟɪɧɢɟ ɪɚɡɞɟɥɵ. Ɋɨɞɢɬɟɥɶɫɤɢɣ ɪɚɡ-

ɞɟɥ ɫɨɡɞɚɟɬ ɞɨɱɟɪɧɢɟ ɩɪɢ ɩɨɦɨɳɢ API-ɝɢɩɟɪɜɢɡɨɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ Hyper-

V. 

ȼɢɪɬɭɚɥɢɡɢɪɨɜɚɧɧɵɟ ɪɚɡɞɟɥɵ ɧɟ ɢɦɟɸɬ ɧɢ ɞɨɫɬɭɩɚ ɤ ɮɢɡɢɱɟɫɤɨ-

ɦɭ ɩɪɨɰɟɫɫɨɪɭ, ɧɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɹɬɶ ɟɝɨ ɪɟɚɥɶɧɵɦɢ ɩɪɟɪɵɜɚɧɢɹɦɢ. ȼɦɟ-

ɫɬɨ ɷɬɨɝɨ ɭ ɧɢɯ ɟɫɬɶ ɜɢɪɬɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɪɚ ɢ ɝɨɫɬɟɜɨɣ ɜɢɪɬɭ-

https://ru.wikipedia.org/wiki/Windows_PowerShell
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D1%8C_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_Microsoft
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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ɚɥɶɧɵɣ ɚɞɪɟɫ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɝɢɩɟɪɜɢɡɨɪɚ, ɜɨɜɫɟ ɧɟɨɛɹɡɚɬɟɥɶɧɨ 

ɩɪɢ ɷɬɨɦ ɡɚɧɢɦɚɸɳɢɣ ɜɫɟ ɜɢɪɬɭɚɥɶɧɨɟ ɚɞɪɟɫɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. Ƚɢɩɟɪɜɢɡɨɪ 

ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨɞɦɧɨɠɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɡɞɟɥɚ. Ƚɢɩɟɪɜɢɡɨɪ 

ɭɩɪɚɜɥɹɟɬ ɩɪɟɪɵɜɚɧɢɹɦɢ ɩɪɨɰɟɫɫɨɪɚ ɢ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɡɞɟɥ, ɢɫɩɨɥɶɡɭɹ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɥɟɪ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɪɟɪɵɜɚɧɢɣ (Synthetic 

Interrupt Controller ɢɥɢ ɫɨɤɪ. SynIC). Hyper-V ɦɨɠɟɬ ɚɩɩɚɪɚɬɧɨ ɭɫɤɨɪɹɬɶ ɬɪɚɧɫ-

ɥɹɰɢɸ ɚɞɪɟɫɨɜ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɝɨɫɬɟɜɵɦɢ ɜɢɪɬɭɚɥɶɧɵɦɢ ɚɞɪɟɫɧɵɦɢ ɩɪɨ-

ɫɬɪɚɧɫɬɜɚɦɢ ɩɪɢ ɩɨɦɨɳɢ IOMMU (I/O Memory Management Unit — ɍɫɬɪɨɣɫɬɜɨ 

ɭɩɪɚɜɥɟɧɢɹ ɜɜɨɞɨɦ-ɜɵɜɨɞɨɦ ɩɚɦɹɬɢ), ɤɨɬɨɪɨɟ ɪɚɛɨɬɚɟɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɚɩɩɚɪɚɬ-

ɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɚɦɹɬɶɸ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɰɟɫɫɨɪɨɦ. 

Ⱦɨɱɟɪɧɢɟ ɪɚɡɞɟɥɵ ɧɟ ɢɦɟɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ ɚɩɩɚɪɚɬɧɵɦ 

ɪɟɫɭɪɫɚɦ, ɧɨ ɡɚɬɨ ɩɨɥɭɱɚɸɬ ɜɢɪɬɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɫɭɪɫɨɜ, ɧɚɡɵɜɚɟ-

ɦɨɟ ɜɢɪɬɭɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ʌɸɛɚɹ ɩɨɩɵɬɤɚ ɨɛɪɚɳɟɧɢɹ ɤ ɜɢɪɬɭɚɥɶɧɵɦ 

ɭɫɬɪɨɣɫɬɜɚɦ ɩɟɪɟɧɚɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ VMBus ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɪɚɡ-

ɞɟɥɚ, ɤɨɬɨɪɵɟ ɢ ɨɛɪɚɛɨɬɚɸɬ ɞɚɧɧɵɣ ɡɚɩɪɨɫ. VMBus — ɷɬɨ ɥɨɝɢɱɟɫɤɢɣ ɤɚɧɚɥ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɪɚɡɞɟɥɚɦɢ. Ɉɬɜɟɬ ɜɨɡɜɪɚɳɚɟɬɫɹ ɬɚɤɠɟ 

ɱɟɪɟɡ VMBus. ȿɫɥɢ ɭɫɬɪɨɣɫɬɜɚ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɪɚɡɞɟɥɚ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɜɢɪɬɭ-

ɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɨ ɡɚɩɪɨɫ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɞɚɥɶɲɟ, ɩɨɤɚ ɧɟ ɞɨɫɬɢɝ-

ɧɟɬ ɬɚɤɨɝɨ ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɪɚɡɞɟɥɚ, ɝɞɟ ɨɧ ɩɨɥɭɱɢɬ ɞɨɫɬɭɩ ɤ ɮɢɡɢɱɟɫɤɢɦ ɭɫɬɪɨɣ-

ɫɬɜɚɦ. Ɋɨɞɢɬɟɥɶɫɤɢɟ ɪɚɡɞɟɥɵ ɡɚɩɭɫɤɚɸɬ ɩɪɨɜɚɣɞɟɪ ɫɟɪɜɢɫɚ ɜɢɪɬɭɚɥɢɡɚ-

ɰɢɢ (Virtualization Service Provider ɢɥɢ ɫɨɤɪ. VSP), ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 

VMBus ɢ ɨɛɪɚɛɚɬɵɜɚɟɬ ɡɚɩɪɨɫɵ ɞɨɫɬɭɩɚ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɨɬ ɞɨɱɟɪɧɢɯ ɪɚɡɞɟɥɨɜ. 

ȼɢɪɬɭɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɱɟɪɧɟɝɨ ɪɚɡɞɟɥɚ ɪɚɛɨɬɚɸɬ ɫ ɤɥɢɟɧɬɨɦ ɫɟɪɜɢɫɚ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɢ (Virtualization Service Client ɢɥɢ ɫɨɤɪ. VSC), ɤɨɬɨɪɵɣ ɩɟɪɟɧɚɩɪɚɜɥɹ-

ɟɬ ɡɚɩɪɨɫ ɱɟɪɟɡ VMBus ɤ VSP ɪɨɞɢɬɟɥɶɫɤɨɝɨ ɪɚɡɞɟɥɚ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɪɨɡɪɚɱɟɧ 

ɞɥɹ ɝɨɫɬɟɜɨɣ Ɉɋ. 

ȼɢɪɬɭɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɸɬ ɬɟɯɧɨɥɨɝɢɸ Windows 

Server Virtualization, ɧɚɡɵɜɚɟɦɭɸ ɩɪɨɝɪɟɫɫɢɜɧɵɣ ɜɜɨɞ-ɜɵɜɨɞ (ɚɧɝɥ. Enlightened 

I/O), ɞɥɹ ɧɚɤɨɩɢɬɟɥɟɣ, ɫɟɬɟɜɵɯ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɩɨɞɫɢɫɬɟɦ ɜ ɬɨɦ ɱɢɫɥɟ. 

Enlightened I/O — ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɜɢɪɬɭɚɥɢɡɚɰɢɨɧɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜɵɫɨɤɨ-

https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
https://ru.wikipedia.org/wiki/IOMMU
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ɭɪɨɜɧɟɜɵɯ ɩɪɨɬɨɤɨɥɨɜ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, SCSI, ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɚɬɶ ɫ 

VMBus ɧɚɩɪɹɦɭɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɚɪɚɥɥɟɥɶɧɨ ɨɛɪɚɛɚɬɵɜɚɬɶ ɥɸɛɵɟ ɭɪɨɜɧɢ 

ɷɦɭɥɹɰɢɢ ɭɫɬɪɨɣɫɬɜɚ. ɗɬɨ ɞɟɥɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ, ɧɨ ɜɡɚ-

ɦɟɧ ɬɪɟɛɭɟɬ ɨɬ ɝɨɫɬɟɜɨɣ Ɉɋ ɩɨɞɞɟɪɠɤɢ Enlightened I/O. Ɍɨɥɶɤɨ Windows Server 

2008 R2, Windows Server 2008, Windows 7, Windows Vista, Red Hat Enterprise 

Linux ɢ SUSE Linux ɫɟɣɱɚɫ ɨɛɥɚɞɚɸɬ ɩɨɞɞɟɪɠɤɨɣ Enlightened I/O, ɩɨɡɜɨɥɹɸɳɟɣ 

ɢɦ ɪɚɛɨɬɚɬɶ ɛɵɫɬɪɟɟ ɜ ɤɚɱɟɫɬɜɟ ɝɨɫɬɟɜɵɯ Ɉɋ ɩɨɞ Hyper-V ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨ-

ɱɢɦɢ ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɤɨɬɨɪɵɦ ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɦɟɞɥɟɧɧɚɹ ɷɦɭɥɹ-

ɰɢɹ ɭɫɬɪɨɣɫɬɜ. 

 
2.2 ɋɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɩɟɪɜɢɡɨɪɨɜ 

 

Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɝɢɩɟɪɜɢɡɨɪɨɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɟ-

ɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɧɟɫɤɨɥɶɤɨ ɨɫɨɛɟɧɧɨɫɬɟɣ. ɉɟɪɜɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɷɬɨ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɪɢɬɢɱɧɵɯ ɞɥɹ ɝɢɩɟɪɜɢɡɨɪɨɜ. Ɉɩɪɟɞɟɥɢɜ ɬɚ-

ɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɢ ɫɪɚɜɧɟɧɢɟ ɩɨ ɧɢɦ. ȼɬɨɪɚɹ ɨɫɨɛɟɧɧɨɫɬɶ 

ɷɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɛɪɚɬɶ ɪɚɜɧɨɰɟɧɧɵɟ ɜɟɪɫɢɢ ɝɢɩɟɪɜɢɡɨɪɨɜ. ɉɪɨɢɡɜɨɞɢɬɟɥɢ 

ɝɢɩɟɪɜɢɡɨɪɨɜ ɩɨɫɬɨɹɧɧɨ ɭɥɭɱɲɚɸɬ ɫɜɨɟ ɉɈ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭ ɤɚɠɞɨɝɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɜɵɛɪɚɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɪɫɢɸ ɉɈ. ȼɟɪɫɢɢ ɉɈ ɪɚɡɥɢɱɧɵɯ ɩɪɨ-

ɢɡɜɨɞɢɬɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɭɳɟɧɵ ɩɪɢɦɟɪɧɨ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɪɟɦɹ. Ɍɪɟɬɶɹ 

ɨɫɨɛɟɧɧɨɫɬɶ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɢɬɵɜɚɬɶ ɪɟɞɚɤɰɢɸ ɝɢɩɟɪɜɢɡɨɪɚ. ɍ ɩɪɨɢɡɜɨ-

ɞɢɬɟɥɟɣ ɝɢɩɟɪɜɢɡɨɪɨɜ ɨɞɧɚ ɢ ɬɚ ɠɟ ɜɟɪɫɢɹ ɝɢɩɟɪɜɢɡɨɪɚ ɦɨɠɟɬ ɢɦɟɬɶ ɧɟɫɤɨɥɶɤɨ 

ɪɟɞɚɤɰɢɣ. Ɋɚɡɥɢɱɧɵɟ ɪɟɞɚɤɰɢɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɜɟɪɫɢɢ ɝɢɩɟɪɜɢɡɨɪɚ ɦɨɝɭɬ ɨɬɥɢ-

ɱɚɬɶɫɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɹɦ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɦ ɮɭɧɤɰɢɹɦ ɢ ɰɟɧɟ. 

Ʉɚɤ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɜ Ɋɚɡɞɟɥɟ 2.1, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɟɫɬɶ ɬɪɢ ɜɟɞɭɳɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɝɢɩɟɪɜɢɡɨɪɨɜ – Microsoft (Hyper-V), Citrix (Xen), VMware 

(vSphere). Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɛɥɢɡɤɢɟ ɩɨ ɜɪɟɦɟɧɢ ɜɵɯɨɞɚ 

ɜɟɪɫɢɢ ɩɪɨɞɭɤɬɚ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɨɬ Microsoft ɜɵɛɢɪɚɟɦ ɜɟɪɫɢɸ Windows Server 

2012R2, ɜ ɞɚɧɧɭɸ Ɉɋ ɜɤɥɸɱɟɧ ɝɢɩɟɪɜɢɡɨɪ. Ⱦɥɹ Citrix ɜɵɛɢɪɚɟɦ ɜɟɪɫɢɸ 

XenServer 6.0. Ⱦɥɹ VMware ɜɵɛɢɪɚɟɦ ɜɟɪɫɢɸ vSphere 5.5. ȼɫɟ ɷɬɢ ɜɟɪɫɢɢ ɜɵ-

ɩɭɳɟɧɵ ɜ 2013 ɝɨɞɭ. 

https://ru.wikipedia.org/wiki/SCSI
https://ru.wikipedia.org/wiki/Windows_Server_2008_R2
https://ru.wikipedia.org/wiki/Windows_Server_2008_R2
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_7
https://ru.wikipedia.org/wiki/Windows_Vista
https://ru.wikipedia.org/wiki/Red_Hat_Enterprise_Linux
https://ru.wikipedia.org/wiki/Red_Hat_Enterprise_Linux
https://ru.wikipedia.org/wiki/SUSE_Linux
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Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɞɚɤɰɢɢ ɞɚɧɧɵɯ ɜɟɪɫɢɣ ɩɪɨɞɭɤɬɨɜ ɭ 

ɤɚɠɞɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ɍ Microsoft ɢɦɟɟɬ ɞɜɟ ɪɟɞɚɤɰɢɢ: Standard ɢ Datacenter. 

Ɉɛɟ ɪɟɞɚɤɰɢɢ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɹɦ ɢ ɩɨɞɞɟɪɠɢɜɚɟɦɵɦ ɮɭɧɤɰɢɹɦ. 

Ɉɫɧɨɜɧɨɟ ɪɚɡɥɢɱɢɟ ɪɟɞɚɤɰɢɣ ɷɬɨ ɫɯɟɦɚ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ȼ 

ɪɟɞɚɤɰɢɢ Standard ɜɫɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɥɢɰɟɧɡɢɪɭɸɬɫɹ ɡɚ ɨɬɞɟɥɶɧɭɸ ɩɥɚ-

ɬɭ. ȼ ɜɟɪɫɢɢ Datacenter ɜɫɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɫ Ɉɋ Windows ɧɟ ɧɚɞɨ ɥɢɰɟɧ-

ɡɢɪɨɜɚɬɶ. ɂɫɯɨɞɹ ɢɡ ɢɡɥɨɠɟɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɨɰɟɧɤɢ ɮɭɧɤ-

ɰɢɨɧɚɥɶɧɨɫɬɢ ɝɢɩɟɪɜɢɡɨɪɚ Microsoft ɪɟɞɚɤɰɢɹ ɝɢɩɟɪɜɢɡɨɪɚ ɧɟ ɜɚɠɧɚ. ɍ Citrix 

XenServer ɟɫɬɶ ɞɜɟ ɪɟɞɚɤɰɢɢ: ɛɟɫɩɥɚɬɧɚɹ ɢ ɩɥɚɬɧɚɹ. Ȼɟɫɩɥɚɬɧɚɹ ɪɟɞɚɤɰɢɹ ɢɦɟɟɬ 

ɨɝɪɚɧɢɱɟɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɡɧɚɤɨɦɢ-

ɬɟɥɶɧɵɯ ɢɥɢ ɨɛɭɱɚɸɳɢɯ ɰɟɥɹɯ. ȼ ɩɥɚɬɧɨɣ ɪɟɞɚɤɰɢɢ ɢɦɟɟɬɫɹ ɜɟɫɶ ɮɭɧɤɰɢɨɧɚɥ 

ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ XenServer ɫ ɞɪɭɝɢɦɢ ɝɢɩɟɪɜɢɡɨɪɚɦɢ ɦɵ 

ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɥɚɬɧɭɸ ɪɟɞɚɤɰɢɸ. ɍ ɝɢɩɟɪɜɢɡɨɪɚ ɨɬ VMware ɢɦɟɟɬɫɹ ɞɜɟ 

ɪɟɞɚɤɰɢɢ: Standard ɢ Enterprise Plus. Ɋɟɞɚɤɰɢɹ Standard ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 

Ɇɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɟɦɵɦ ɮɭɧɤɰɢɹɦ. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ 

ɪɟɞɚɤɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɝɢɩɟɪɜɢɡɨɪɚɦ ɨɬ Microsoft ɢ Citrix. Ɋɟɞɚɤɰɢɹ 

Enterprise Plus ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɞɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɹ, ɩɨɷɬɨɦɭ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɝɢɩɟɪɜɢɡɨɪɨɜ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɭɸ ɪɟɞɚɤ-

ɰɢɸ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɤɨɪɪɟɤɬɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɝɢɩɟɪɜɢɡɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟ-

ɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ, ɩɨ ɤɨɬɨɪɵɦ ɦɵ ɛɭɞɟɦ ɫɪɚɜɧɢɜɚɬɶ ɢɯ. ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɩɚɪɚ-

ɦɟɬɪɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɝɢɩɟɪɜɢɡɨɪɵ ɷɬɨ ɩɚɪɚɦɟɬɪɵ ɦɚɫɲɬɚɛɢ-

ɪɭɟɦɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɟɫɭɪɫɨɜ, ɜɵɞɟɥɹɟɦɵɯ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚ-

ɲɢɧɟ. ɋɪɚɜɧɟɧɢɟ ɩɨ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɩɪɟɞɨɫɬɚɜɥɟɧɨ ɜ Ɍɚɛɥɢɰɟ 1 [24]. 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɩɟɪɜɢɡɨɪɨɜ 

Ƚɪɭɩɩɚ ɉɚɪɚɦɟɬɪ 
Windows 

Server 2012R2 
vSphere 5.5 
Enterprise + 

XenServer 
6.0 

ɋɟɪɜɟɪ 

Ɇɚɤɫ Ʌɐɉɍ, ɲɬ. 320 320 160 
Ɇɚɤɫ ɐɉɍ, ɲɬ. 2048 4096 4000 
Ɇɚɤɫ ɈɁɍ, Ɍɛ. 4 4 1 
Ɇɚɤɫ ȼɆ, ɲɬ. 1024 1024 512 

Ʉɥɚɫɬɟɪ Ɇɚɤɫ ɏɨɫɬ, ɲɬ. 64 32 16 
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Ɇɚɤɫ ȼɆɄ, ɲɬ. 8000 4000 1000 

ȼɆ 
Ɇɚɤɫ ɐɉɍ ȼɆ, ɲɬ. 64 64 16 
Ɇɚɤɫ ɈɁɍ ȼɆ, Ƚɛ. 1024 1024 128 
Ɇɚɤɫ ɞɢɫɤ, Ɍɛ 64 62 16 

Ɋɚɫɲɢɮɪɭɟɦ ɩɚɪɚɦɟɬɪɵ, ɭɤɚɡɚɧɧɵɟ ɜ Ɍɚɛɥɢɰɟ 1, ɞɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ. 

Ɇɚɤɫ Ʌɐɉɍ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ ɮɢ-

ɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ. Ⱦɚɧɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɹɞɟɪ 

ɩɪɨɰɟɫɫɨɪɨɜ, ɩɨɞɞɟɪɠɢɜɚɟɦɨɟ ɝɢɩɟɪɜɢɡɨɪɨɦ. 

Ɇɚɤɫ ɐɉɍ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ ɫɟɪɜɟ-

ɪɟ. Ⱦɚɧɧɵɣ ɩɚɪɚɦɟɬɪ ɨɩɪɟɞɟɥɹɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɛɵɬɶ 

ɨɬɞɚɧɨ ɜɫɟɦ ɜɢɪɬɭɚɥɶɧɵɦ ɦɚɲɢɧɚɦ ɧɚ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ. 

Ɇɚɤɫ ɈɁɍ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɈɁɍ ɧɚ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ, ɩɨɞ-

ɞɟɪɠɢɜɚɟɦɨɟ ɝɢɩɟɪɜɢɡɨɪɨɦ. 

Ɇɚɤɫ ȼɆ – ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɧɚ 

ɨɞɧɨɦ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ. 

Ɇɚɤɫ ɏɨɫɬ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ (ɯɨɫɬɨɜ), ɤɨ-

ɬɨɪɵɟ ɦɨɝɭɬ ɨɛɴɟɞɢɧɢɬɶɫɹ ɜ ɤɥɚɫɬɟɪ. 

Ɇɚɤɫ ȼɆɄ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ, ɤɨɬɨɪɵɟ ɦɨ-

ɝɭɬ ɛɵɬɶ ɪɚɡɜɟɪɧɭɬɵ ɜ ɤɥɚɫɬɟɪɟ ɫɟɪɜɟɪɨɜ. 

Ɇɚɤɫ ɐɉɍ ȼɆ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɐɉɍ, ɤɨɬɨɪɨɟ ɮɢɡɢɱɟɫɤɢɣ 

ɫɟɪɜɟɪ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɨɞɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ. 

Ɇɚɤɫ ɈɁɍ ȼɆ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɈɁɍ, ɤɨɬɨɪɨɟ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪ-

ɜɟɪ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɨɞɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ. 

Ɇɚɤɫ ɞɢɫɤ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɢɫɤɚ ɜ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ Ɍɚɛɥɢɰɵ 1 ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɝɢɩɟɪɜɢɡɨɪɵ 

VMware ɢ Microsoft ɢɦɟɸɬ ɩɚɪɢɬɟɬ. ɉɪɟɞɟɥɵ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ, ɩɪɟɞɥɚɝɚɟɦɵɟ 

ɷɬɢɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ ɡɚɩɚɫɨɦ ɩɟɪɟɤɪɵ-

ɜɚɸɬ ɩɨɬɪɟɛɧɨɫɬɢ ɫɨɜɪɟɦɟɧɧɵɯ ɐɋɈȾ. ɉɪɟɞɟɥɵ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ XenServer 

ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ. ɍɡɤɢɦ ɦɟɫɬɨɦ ɜ ɩɚɪɚɦɟɬɪɚɯ XenServer ɹɜɥɹɸɬɫɹ ɨɝɪɚɧɢɱɟ-

ɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ȼɆ (ɈɁɍ, ɐɉɍ, ɞɢɫɤ). Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ȼɆ ɜ 
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XenServer ɦɨɝɭɬ ɭɠɟ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɐɋɈȾ ɫɪɟɞɧɢɯ ɦɚɫɲɬɚɛɨɜ 

(ɫɪɟɞɧɢɣ ɛɢɡɧɟɫ). 

Ƚɢɩɟɪɜɢɡɨɪɵ ɬɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɩɨ ɜɚɠɧɵɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 

ɩɚɪɚɦɟɬɪɚɦ. Ɍɚɤɨɟ ɫɪɚɜɧɟɧɢɟ ɫɞɟɥɚɧɨ ɜ Ɍɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – ɫɪɚɜɧɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɝɢɩɟɪɜɢɡɨɪɨɜ 

ɉɚɪɚɦɟɬɪ Windows 
Server 2012R2 

vSphere 5.5 
Enterprise + 

XenServer 
6.0 

ɉɨɞɞɟɪɠɤɚ MPIO ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 
Live Migration ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 

Ɉɞɧɨɜɪɟɦɟɧɧɨɟ LM, ɲɬ. ɇɟ ɨɝɪɚɧɢɱɟ-
ɧɨ 

4 ɇɟɬ ɞɚɧɧɵɯ 

Live Storage Migration ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 
Ɋɟɩɥɢɤɚɰɢɹ ȼɆ ɟɫɬɶ ɧɟɬ ɧɟɬ 
Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɩɚɦɹɬɶ ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 
Ⱦɨɛɚɜɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 
ɒɢɮɪɨɜɚɧɢɟ ɞɢɫɤɨɜ ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 
ɉɪɚɜɢɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɆ ɟɫɬɶ ɟɫɬɶ ɧɟɬ 

Ɋɚɫɲɢɮɪɭɟɦ ɩɚɪɚɦɟɬɪɵ, ɭɤɚɡɚɧɧɵɟ ɜ Ɍɚɛɥɢɰɟ 2, ɞɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ. 

ɉɨɞɞɟɪɠɤɚ MPIO – ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 

ɤɚɧɚɥɚɦɢ, ɩɪɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɢ ɤɚɧɚɥɨɜ. 

Live Migration – ɩɟɪɟɧɨɫ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɫ ɨɞɧɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪ-

ɜɟɪɚ ɧɚ ɞɪɭɝɨɣ ɛɟɡ ɜɵɤɥɸɱɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨɟ LM – ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ, ɤɨ-

ɬɨɪɵɟ ɦɨɝɭɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɦɢɝɪɢɪɨɜɚɬɶ ɫ ɨɞɧɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ ɧɚ ɞɭ-

ɝɨɣ. 

Live Storage Migration – ɩɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɢ ɩɟɪɟɧɨɫɚ ɮɚɣɥɨɜ ɜɢɪɬɭɚɥɶ-

ɧɵɯ ɦɚɲɢɧ ɫ ɨɞɧɨɝɨ RAID-ɦɚɫɫɢɜɚ ɧɚ ɞɪɭɝɨɣ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɋɏȾ. 

Ɋɟɩɥɢɤɚɰɢɹ ȼɆ – ɩɨɫɬɨɹɧɧɨɟ ɤɥɨɧɢɪɨɜɚɧɢɟ (ɪɟɩɥɢɤɚɰɢɹ) ɜɢɪɬɭɚɥɶɧɨɣ 

ɦɚɲɢɧɵ ɢɡ ɨɞɧɨɝɨ ɤɥɚɫɬɟɪɚ ɫɟɪɜɟɪɨɜ ɜ ɞɪɭɝɨɣ ɤɥɚɫɬɟɪ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɟɪɢɨ-

ɞɢɱɧɨɫɬɶɸ. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɩɚɦɹɬɶ – ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɈɁɍ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢ-

ɧɟ ɞɢɧɚɦɢɱɟɫɤɢ. ȼɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɡɚɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ 
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ɤɨɥɢɱɟɫɬɜɨ ɈɁɍ. ɉɚɦɹɬɶ ɜɵɞɟɥɹɟɬɫɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɜ ɡɚɞɚɧɧɵɯ ɪɚɦɤɚɯ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɩɪɨɫɨɜ ɫɚɦɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. 

Ⱦɨɛɚɜɥɟɧɢɟ ɪɟɫɭɪɫɨɜ – ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɹɬɶ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ ɪɟ-

ɫɭɪɫɵ (ɐɉɍ, ɈɁɍ, ɞɢɫɤɢ ɢ ɬ. ɩ.) ɛɟɡ ɜɵɤɥɸɱɟɧɢɹ ɫɚɦɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. 

ɒɢɮɪɨɜɚɧɢɟ ɞɢɫɤɨɜ – ɮɭɧɤɰɢɹ ɲɢɮɪɨɜɚɧɢɹ ɞɢɫɤɨɜ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɚɧɧɵɯ. 

ɉɪɚɜɢɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȼɆ – ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɟ ɩɪɚɜɢɥ, ɨɩɪɟɞɟɥɹɸ-

ɳɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɩɨ ɫɟɪɜɟɪɚɦ ɤɥɚɫɬɟɪɚ. 

ɂɡ Ɍɚɛɥɢɰɵ 2 ɜɢɞɧɨ, ɱɬɨ ɩɨɥɧɵɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ ɨɛɥɚɞɚɟɬ ɝɢɩɟɪɜɢɡɨɪ 

Microsoft. Ƚɢɩɟɪɜɢɡɨɪ VMware ɧɟ ɢɦɟɟɬ ɮɭɧɤɰɢɸ ɪɟɩɥɢɤɚɰɢɢ. Ƚɢɩɟɪɜɢɡɨɪ Cit-

rix ɧɟ ɢɦɟɟɬ ɮɭɧɤɰɢɣ ɪɟɩɥɢɤɚɰɢɢ ɢ ɩɪɚɜɢɥ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. 

ɂɡ ɫɪɚɜɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɡɚɹɜɥɟɧɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɝɢɩɟɪɜɢɡɨɪɨɜ, ɦɨɠ-

ɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɝɢɩɟɪɜɢɡɨɪ XenServer ɨɬ Citrix ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ 

ɞɜɭɦ ɞɪɭɝɢɦ ɝɢɩɟɪɜɢɡɨɪɚɦ. Ƚɢɩɟɪɜɢɡɨɪɵ Microsoft ɢ VMware ɛɥɢɡɤɢɦ ɩɨ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢ ɧɚɛɨɪɭ ɮɭɧɤɰɢɣ. Ƚɢɩɟɪɜɢɡɨɪ Microsoft ɛɨɥɶɲɟ ɧɚɰɟɥɟɧ ɧɚ 

ɩɨɞɞɟɪɠɤɭ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɛɚɡɟ Ɉɋ ɩɪɨɢɡɜɨɞɫɬɜɚ Microsoft. Ƚɢɩɟɪɜɢɡɨɪ 

VMware ɛɨɥɶɲɟ ɧɚɰɟɥɟɧ ɧɚ ɩɨɞɞɟɪɠɤɭ Ɉɋ ɫɟɦɟɣɫɬɜɚ Unix/Linux. ɉɨɫɤɨɥɶɤɭ ɜ 

Ɋɨɫɫɢɢ ɜ ɰɟɥɨɦ ɢ ɜ ɷɧɟɪɝɟɬɢɤɟ ɜ ɱɚɫɬɧɨɫɬɢ ɛɨɥɶɲɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ Ɉɋ ɫɟɦɟɣ-

ɫɬɜɚ Microsoft, ɬɨ ɜ ɯɨɞɟ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɭɞɟɬ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶɫɹ ɝɢɩɟɪɜɢɡɨɪ ɨɬ Microsoft. 

 

2.3 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɰɟɧɬɪɨɜ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦ-
ɧɨɣ ɫɪɟɞɟ AnyLogic. 

 
Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɩɨɞɯɨɞɨɜ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɛɵɥɢ 

ɩɨɫɬɪɨɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ ɜ ɫɪɟɞɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

AnyLogic [14; 28]. 

AnyLogic — ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ The AnyLogic Company (ɛɵɜɲɚɹ 

«ɗɤɫ Ⱦɠɟɣ Ɍɟɤɧɨɥɨɞɠɢɫ). ɂɧɫɬɪɭɦɟɧɬ ɨɛɥɚɞɚɟɬ ɫɨɜɪɟɦɟɧɧɵɦ ɝɪɚɮɢɱɟɫɤɢɦ ɢɧ-
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ɬɟɪɮɟɣɫɨɦ ɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɡɵɤ Java ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɟɣ. ȼɟɪɫɢɹ 

AnyLogic PLE ɞɨɫɬɭɩɧɚ ɛɟɫɩɥɚɬɧɨ ɞɥɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɰɟɥɟɣ ɢ ɫɚɦɨɨɛɭɱɟɧɢɹ. 

Ⱦɚɧɧɵɣ ɩɪɨɞɭɤɬ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ: ɫɢɫɬɟɦɧɚɹ 

ɞɢɧɚɦɢɤɚ, ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɚɝɟɧɬɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

Ɍɚɤɠɟ AnyLogic ɩɨɞɞɟɪɠɢɜɚɟɬ ɥɸɛɭɸ ɤɨɦɛɢɧɚɰɢɸ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɦɨɞɟɥɢ. AnyLogic ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɦɨɞɟɥɟɣ ɜ 

ɫɥɟɞɭɸɳɢɯ ɨɛɥɚɫɬɹɯ: ɩɪɨɢɡɜɨɞɫɬɜɨ, ɥɨɝɢɫɬɢɤɚ, ɫɮɟɪɚ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɡɞɪɚɜɨ-

ɨɯɪɚɧɟɧɢɟ, ɮɚɪɦɚɰɟɜɬɢɤɚ, ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ. ɨɛɨ-

ɪɨɧɚ, ɞɨɪɨɠɧɨɟ ɞɜɢɠɟɧɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɫɨɰɢɚɥɶɧɚɹ ɫɢɫɬɟɦɚ, ɭɩɪɚɜ-

ɥɟɧɢɟ ɩɪɨɟɤɬɚɦɢ. ȼ ɪɚɦɤɚɯ ɩɨɥɢɬɢɤɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ 

ɪɟɞɚɤɰɢɣ AnyLogic: PLE, University Researcher, Professional. PLE ɪɟɞɚɤɰɢɹ ɛɟɫ-

ɩɥɚɬɧɚ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɫɬɚɥɶɧɵɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɭɱɟɧɢɹ ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦ-

ɦɨɣ ɢ ɩɪɨɫɬɟɣɲɟɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. PLE ɩɨɞɞɟɪɠɢɜɚɟɬ ɜɫɟ ɦɟɬɨɞɵ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɹ ɢ ɩɨɥɧɨ ɮɭɧɤɰɢɨɧɚɥɶɧɚ. Ɉɫɧɨɜɧɵɟ ɨɬɥɢɱɢɹ ɛɟɫɩɥɚɬɧɨɣ ɜɟɪɫɢɢ ɨɬ ɩɥɚɬ-

ɧɵɯ – ɤɨɥɢɱɟɫɬɜɨ ɛɢɛɥɢɨɬɟɤ, ɩɨɞɞɟɪɠɤɚ ɫɩɟɰɢɮɢɱɧɵɯ ɮɭɧɤɰɢɣ, ɬɟɯɧɢɱɟɫɤɚɹ 

ɩɨɞɞɟɪɠɤɚ, ɩɨɞɞɟɪɠɤɚ ɪɚɛɨɬɵ ɫɨ ɫɬɨɪɨɧɧɢɦɢ ɋɍȻȾ [13; 23]. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɨ-

ɤɚɡɚɧ ɨɫɧɨɜɧɨɣ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ. 

 

 

Ɋɢɫɭɧɨɤ 11 – ɂɧɬɟɪɮɟɣɫ AnyLogic 
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Ɉɛɥɚɫɬɶ №1 ɧɚ ɪɢɫɭɧɤɟ 11 – ɨɛɥɚɫɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɷɥɟɦɟɧɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɜɢɡɭɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ. Ɉɛɥɚɫɬɶ №2 ɧɚ 

ɪɢɫɭɧɤɟ 11 – ɨɛɥɚɫɬɶ ɫɜɨɣɫɬɜ ɷɥɟɦɟɧɬɚ. ȼ ɷɬɨɣ ɨɛɥɚɫɬɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɢ ɪɟɞɚɤ-

ɬɢɪɭɸɬɫɹ ɫɜɨɣɫɬɜɚ ɜɵɛɪɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. Ɉɛɥɚɫɬɶ №3 ɧɚ ɪɢɫɭɧɤɟ 11 - ɛɢɛɥɢɨ-

ɬɟɤɚ ɷɥɟɦɟɧɬɨɜ. ȼ ɷɬɨɣ ɨɛɥɚɫɬɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɞɨɫɬɭɩɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɛɢɛɥɢɨɬɟ-

ɤɟ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɤɚɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɛɭ-

ɞɭɬ ɫɪɚɜɧɢɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɞɯɨɞɵ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ (ɤɥɚɫɫɢɱɟɫɤɢɣ ɢ 

ɜɢɪɬɭɚɥɢɡɚɰɢɹ/ɤɥɚɫɬɟɪɢɡɚɰɢɹ). 

ɉɟɪɜɚɹ ɝɪɭɩɩɚ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɫɪɚɜɧɟɧɢɹ - ɩɚɪɚɦɟɬɪɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɐɋɈȾ. Ʉ ɩɚɪɚɦɟɬɪɚɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɐɋɈȾ ɨɬɧɨɫɹɬɫɹ: ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟ-

ɫɤɨɣ ɷɧɟɪɝɢɢ ɫɟɜɟɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ, ɤɨɥɢ-

ɱɟɫɬɜɨ ɡɚɧɹɬɵɯ ɩɨɪɬɨɜ ɜ ɫɟɬɟɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. Ƚɪɭɩɩɚ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɯɚɪɚɤ-

ɬɟɪɢɡɭɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɱɢɯ ɫɢɫɬɟɦ ɐɋɈȾ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ 

ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɫɭɠɞɟɧɢɹɯ ɜɢɪɬɭɚɥɢɡɚɰɢɹ (ɤɥɚɫɬɟɪɢɡɚɰɢɹ) 

ɞɨɥɠɧɚ ɩɪɢɜɨɞɢɬɶ ɤ ɭɜɟɥɢɱɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɐɋɈȾ, ɬ. ɟ. ɞɨɥɠɧɵ ɭɦɟɧɶ-

ɲɢɬɶɫɹ ɜɫɟ ɭɤɚɡɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ. 

ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɩɚɪɚɦɟɬɪɨɜ – ɧɚɞɟɠɧɨɫɬɶ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉ 

ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ: ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ ɚɜɚɪɢɣ, ɜɪɟɦɹ 

ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɧɨɫɚ ɪɟɫɭɪɫɨɜ ɧɚ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ 

ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɛɤɨɫɬɶ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɐɋɈȾ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɟɞɵɞɭɳɢɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɚɫɫɭɠɞɟɧɢɹɯ ɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɞɨɥɠɧɵ ɭɦɟɧɶɲɚɬɶɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. 

Ɍɪɟɬɶɹ ɝɪɭɩɩɚ ɩɚɪɚɦɟɬɪɨɜ – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɟɪɜɟɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉ ɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɨɬɧɨɫɹɬɫɹ: ɪɚɫɯɨɞ ɪɟɫɭɪɫɨɜ ɫɟɪɜɟɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɚɛɨɬɭ ɝɢɩɟɪɜɢɡɨɪɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ 

ɫɟɪɜɟɪɚ. Ɍɟɨɪɟɬɢɱɟɫɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ ɞɨɥɠɧɚ ɭɜɟɥɢɱɢɜɚɬɶɫɹ. 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɱɚɫɬɶ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɭɱɢɬɶ ɜ ɯɨɞɟ 

ɧɚɬɭɪɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɉɈ: 

 Ʉɨɪɡɢɧɚ ɞɥɹ Blade-ɫɟɪɜɟɪɨɜ IBM Balde Center E; 

 Ⱦɜɚ ɫɟɪɜɟɪɚ ɥɟɡɜɢɹ IBM HS21 (1 ɩɪɨɰɟɫɫɨɪ Intel Xeon E5420 2,5 

ȽȽɰ, 8 ɹɞɟɪ, 16 Ƚɛ ɈɁɍ, RAID1, 2 ɞɢɫɤɚ 136 Ƚɛ) – ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɨɛɴɟɞɢɧɟɧɵ ɜ ɤɥɚɫɬɟɪ; 

 ɋɏȾ IBM DS4200 (ɞɜɚ RAID10 ɩɨ 4 ɲɬ. ɞɢɫɤɨɜ 500 Ƚɛ ɜ ɤɚɠɞɨɦ); 

 Microsoft Windows Server 2012R2 Data Center ɫ Hyper-V; 

 Ⱦɜɟ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɫ Ɉɋ Microsoft Windows Server 2012R2 

Standard, ɤɚɠɞɨɣ ɜɵɞɟɥɟɧ ɜɢɪɬɭɚɥɶɧɵɣ ɞɢɫɤ ɜ 40 Ƚɛ. 

ɋɏȾ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ɋɟɪɜɟɪɚ ɩɨɞɤɥɸɱɟ-

ɧɵ ɤ ɋɏȾ ɧɚɩɪɹɦɭɸ ɫ ɩɨɦɨɳɶɸ ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ. Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɟɪɜɟɪɚ 

ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 12. 

 

 

Ɋɢɫɭɧɨɤ 12 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

 
ɉɟɪɜɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɛɭ-

ɞɟɬ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɦɢɝɪɚɰɢɢ ȼɆ ɧɚ ɞɪɭɝɨɣ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ (Live 

Migration). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɛɭɞɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶɫɹ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɟɪɹɧɧɵɯ ɩɚ-

ɤɟɬɨɜ ɩɪɢ ɦɢɝɪɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ping. Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɤɚɠɭɬ 

ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɩɪɢ ɦɢɝɪɚɰɢɢ. Ɏɭɧɤɰɢɹ ɦɢɝɪɚɰɢɢ ɢɫɩɨɥɶ-

ɡɭɟɬɫɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɌɈ, ɭɜɟɥɢɱɟɧɢɹ ɪɟɫɭɪɫɨɜ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɩɪɨɜɟ-

ɞɟɧɢɹ ɩɪɨɱɢɯ ɪɚɛɨɬ.  
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ɉɪɨɰɟɫɫ ɦɢɝɪɚɰɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɛɵɥ ɩɨɜɬɨɪɟɧ ɞɥɹ ɤɚɠɞɨɣ ɜɢɪɬɭ-

ɚɥɶɧɨɣ ɦɚɲɢɧɵ ɞɟɫɹɬɶ ɪɚɡ. ɉɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɟɡɭɥɶɬɚɬɵ ɭɤɚɡɚ-

ɧɵ ɜ Ɍɚɛɥɢɰɟ 3. 

Ɍɚɛɥɢɰɚ 3 – ȼɪɟɦɹ ɦɢɝɪɚɰɢɢ ȼɆ  

№ ɷɤɫ-
ɩɟɪɢ-
ɦɟɧɬɚ 

№ ȼɆ ȼɪɟɦɹ ɦɢɝɪɚɰɢɢ, ɫ. Ʉɨɥ-ɜɨ ɩɨɬɟɪɹɧɧɵɯ ɩɚɤɟɬɨɜ, 
ɲɬ. 

1 ȼɆ №1 10 1 
2 ȼɆ №1 9 1 
3 ȼɆ №1 8 0 
4 ȼɆ №1 7 0 
5 ȼɆ №1 8 0 
6 ȼɆ №1 9 0 
7 ȼɆ №1 8 0 
8 ȼɆ №1 8 0 
9 ȼɆ №1 9 0 
10 ȼɆ №1 7 0 
11 ȼɆ №2 12 1 
12 ȼɆ №2 10 1 
13 ȼɆ №2 8 0 
14 ȼɆ №2 9 0 
15 ȼɆ №2 7 0 
16 ȼɆ №2 7 0 
17 ȼɆ №2 7 0 
18 ȼɆ №2 8 0 
19 ȼɆ №2 8 0 
20 ȼɆ №2 7 0 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɜɢɞɧɨ, ɱɬɨ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɦɢɝɪɚɰɢɢ ɫɨɫɬɚ-

ɜɢɥɨ 8,3 ɫɟɤɭɧɞɵ. ȼ ɩɪɨɰɟɫɫɟ ɦɢɝɪɚɰɢɢ ɛɵɥɨ ɩɨɬɟɪɹɧɨ ɜ ɫɪɟɞɧɟɦ 0,2 ɩɚɤɟɬɚ. ɇɚ 

ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɦɢɝɪɚɰɢɢ ɩɚɤɟɬɵ ɩɪɚɤ-

ɬɢɱɟɫɤɢ ɧɟ ɬɟɪɹɸɬɫɹ. Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɉɈ ɩɨɬɟɪɹ ɨɞɧɨɝɨ ɢɥɢ ɞɜɭɯ ɩɚɤɟɬɨɜ ɧɟ-

ɤɪɢɬɢɱɧɚ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɦɢɝɪɚɰɢɢ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ȼɆ ɪɚɜɧɨ 

ɧɭɥɸ. 

ɋɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, 

ɛɭɞɟɬ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɪɢ ɨɬɤɚɡɟ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɷɤɫ-

ɩɟɪɢɦɟɧɬɚ ɛɭɞɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ ɫɢɬɭɚɰɢɹ ɨɬɤɚɡɚ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. Ɉɬ-
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ɤɚɡ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɛɭɞɟɬ ɢɦɢɬɢɪɨɜɚɬɶɫɹ ɩɭɬɟɦ ɨɬɤɥɸɱɟɧɢɹ ɩɢɬɚɧɢɹ 

ɫɟɪɜɟɪɚ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɜɤɥɸɱɟɧɢɟɦ ɩɢɬɚɧɢɹ. ɉɪɢ ɧɟɨɠɢɞɚɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 

ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɡɚɩɭɳɟɧɧɵɟ ɧɚ ɷɬɨɦ ɫɟɪɜɟɪɟ ɨɫ-

ɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɜɵɤɥɸɱɚɸɬɫɹ. Ⱦɪɭɝɨɣ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɡɚɯɜɚɬɵɜɚɟɬ 

ɭɩɪɚɜɥɟɧɢɟ ɞɚɧɧɵɦɢ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɧɵɦɢ, ɪɚɡɦɟɳɚɟɬ ɢɯ ɧɚ ɫɜɨɢɯ ɪɟɫɭɪ-

ɫɚɯ ɢ ɡɚɩɭɫɤɚɟɬ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ (Quick migration). ɋɨ ɫɬɨɪɨɧɵ Ɉɋ ɜɢɪɬɭ-

ɚɥɶɧɨɣ ɦɚɲɢɧɵ ɷɬɨ ɜɵɝɥɹɞɢɬ ɤɚɤ ɩɟɪɟɡɚɝɪɭɡɤɚ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. Ⱦɚɧɧɵɣ 

ɷɤɫɩɟɪɢɦɟɧɬ ɦɨɞɟɥɢɪɭɟɬ ɧɟɲɬɚɬɧɵɟ ɫɢɬɭɚɰɢɢ ɫ ɮɢɡɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 

ɬɚɤɢɟ ɤɚɤ ɩɪɨɩɚɠɚ ɩɢɬɚɧɢɹ, ɨɲɢɛɨɱɧɵɟ ɨɬɤɥɸɱɟɧɢɹ, ɚɩɩɚɪɚɬɧɵɟ ɫɛɨɢ, ɜɵɯɨɞ 

ɢɡ ɫɬɪɨɹ ɫɟɪɜɟɪɚ ɢ ɬ. ɩ.  

ɉɪɨɰɟɫɫ ɨɬɤɥɸɱɟɧɢɹ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɛɵɥ ɩɨɜɬɨɪɟɧ ɞɟɫɹɬɶ ɪɚɡ. Ɂɚ-

ɫɟɤɚɥɨɫɶ ɜɪɟɦɹ ɦɟɠɞɭ ɩɪɟɤɪɚɳɟɧɢɟɦ ɫɜɹɡɢ ɫ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɨɣ ɢ ɜɨɫɫɬɚ-

ɧɨɜɥɟɧɢɟɦ ɫɜɹɡɢ, ɬ. ɟ. ɞɨ ɦɨɦɟɧɬɚ ɩɨɥɧɨɝɨ ɡɚɩɭɫɤɚ ɜɫɟɯ ɫɥɭɠɛ ȼɆ. ɉɨɥɭɱɟɧɧɵɟ 

ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɟɡɭɥɶɬɚɬɵ ɭɤɚɡɚɧɵ ɜ Ɍɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 4 – ȼɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ȼɆ 

№ ɷɤɫ-
ɩɟɪɢ-
ɦɟɧɬɚ 

№ ȼɆ ȼɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡ-
ɤɢ ȼɆ, ɫ. 

ȼɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɟɪ-
ɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ȼɆ, 

ɫ. 
1 ȼɆ №1 185 580 
2 ȼɆ №1 153 603 
3 ȼɆ №1 168 573 
4 ȼɆ №1 180 589 
5 ȼɆ №1 172 595 
6 ȼɆ №2 145 625 
7 ȼɆ №2 168 580 
8 ȼɆ №2 170 575 
9 ȼɆ №2 158 598 
10 ȼɆ №2 163 602 

ɉɨ ɞɚɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ȼɆ ɩɪɢ ɨɬɤɥɸɱɟ-

ɧɢɢ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɫɨɫɬɚɜɢɥɨ 166,2 ɫɟɤɭɧɞ. ɇɢɡɤɨɟ ɜɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ 

ɬɚɤɠɟ ɨɛɭɫɥɨɜɥɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɨɜɨɣ ɜɟɪɫɢɢ Ɉɋ Microsoft ɜ ȼɆ. Ⱦɥɹ ɛɨ-

ɥɟɟ ɫɬɚɪɵɯ ɜɟɪɫɢɣ Ɉɋ ȼɆ ɜɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ɛɭɞɟɬ ɛɨɥɶɲɟ. ɉɪɢ ɷɬɨɦ ɜɪɟɦɹ 
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ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɛɵɥɨ ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ ɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚ-

ɜɢɥɨ 592 ɫɟɤɭɧɞɵ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɪɢɬɶ ɜɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ɨɛɵɱɧɨɝɨ 

ɫɟɪɜɟɪɚ ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɨɝɨ ɫɟɪɜɟɪɚ 

ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɚɧɚɥɨɝɢɱɧɚɹ ɦɨɞɟɥɶ IBM HS 21 ɫ ɬɚɤɢɦɢ ɠɟ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɚɦɢ ɱɬɨ ɢ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. ɇɨ ɧɚ ɞɚɧɧɵɣ ɫɟɪɜɟɪ ɧɟ ɛɭɞɟɬ ɭɫɬɚɧɚɜ-

ɥɢɜɚɬɶɫɹ ɝɢɩɟɪɜɢɡɨɪ. Ⱦɚɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɛɭɞɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɨɬɤɚɡ ɮɢɡɢɱɟ-

ɫɤɨɝɨ ɫɟɪɜɟɪɚ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɩɨɫɬɪɨɟɧɢɹ ɐɋɈȾ, ɬ. ɟ. ɛɟɡ ɜɢɪɬɭɚɥɢ-

ɡɚɰɢɢ. 

ɉɪɨɰɟɫɫ ɨɬɤɥɸɱɟɧɢɹ ɫɟɪɜɟɪɚ ɛɵɥ ɩɨɜɬɨɪɟɧ ɞɟɫɹɬɶ ɪɚɡ. Ɂɚɫɟɤɚɥɨɫɶ ɜɪɟɦɹ 

ɦɟɠɞɭ ɩɪɟɤɪɚɳɟɧɢɟɦ ɫɜɹɡɢ ɫ ɫɟɪɜɟɪɨɦ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɫɜɹɡɢ, ɬ. ɟ. ɞɨ ɦɨ-

ɦɟɧɬɚ ɩɨɥɧɨɝɨ ɡɚɩɭɫɤɚ ɜɫɟɯ ɫɥɭɠɛ. ɉɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɟɡɭɥɶɬɚ-

ɬɵ ɭɤɚɡɚɧɵ ɜ Ɍɚɛɥɢɰɟ 5. 

Ɍɚɛɥɢɰɚ 5 – ȼɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɟɪɜɟɪɚ 

№ ɷɤɫɩɟɪɢɦɟɧɬɚ ȼɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɟɪɜɟɪɚ, ɫ. 
1 480 
2 500 
3 498 
4 502 
5 487 
6 478 
7 485 
8 495 
9 490 
10 493 

ɉɨ ɞɚɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɟɪɜɟɪɚ ɩɪɢ ɨɬɤɥɸ-

ɱɟɧɢɢ ɩɢɬɚɧɢɹ ɫɨɫɬɚɜɢɥɨ 490,8 ɫɟɤɭɧɞ. Ȼɨɥɟɟ ɛɵɫɬɪɚɹ ɩɟɪɟɡɚɝɪɭɡɤɚ ɫɟɪɜɟɪɚ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɨɛɴɹɫɧɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɪɨɥɢ ɝɢɩɟɪɜɢɡɨ-

ɪɚ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɩɟɪɟɡɚɝɪɭɡɤɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ 

ɫɨɫɬɚɜɥɹɟɬ 324,6 ɫɟɤɭɧɞ. 

Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ ɢɡ-ɡɚ ɜɵɩɨɥɧɟ-

ɧɢɹ ɌɈ. ɉɨ ɪɟɝɥɚɦɟɧɬɚɦ ɈɈɈ «ɋȽɄ» ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɚɠɞɨɝɨ ɮɢ-

ɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ ɩɪɨɜɨɞɢɬɫɹ ɞɜɚ ɪɚɡɚ ɜ ɝɨɞ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɌɈ ɨɞɧɨɝɨ 
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ɫɟɪɜɟɪɚ ɞɜɚ ɱɚɫɚ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ 

ɩɪɨɫɬɨɹ ɜ ɝɨɞ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɌɈ ɞɥɹ ɨɞɧɨɝɨ ɫɟɪɜɟɪɚ ɫɨɫɬɚɜɢɬ 4 ɱɚɫɚ. ɉɪɢ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɌɈ ɛɭɞɟɬ ɪɚɜɧɨ ɧɭ-

ɥɸ, ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɭɧɤɰɢɣ Live Migration. 

Ɍɪɟɬɶɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɩɨɥɭɱɟɧɧɵɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɛɭɞɟɬ ɤɨɥɢɱɟɫɬɜɨ 

ɪɟɫɭɪɫɨɜ, ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɪɚɛɨɬɭ ɝɢɩɟɪɜɢɡɨɪɚ. ɋɚɦ ɝɢɩɟɪɜɢɡɨɪ ɞɥɹ ɨɛɫɥɭɠɢɜɚ-

ɧɢɹ ɫɢɫɬɟɦɵ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɩɨɬɪɟɛɥɹɟɬ ɱɚɫɬɶ ɩɪɨɰɟɫ-

ɫɨɪɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɈɁɍ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɉɈ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ ɮɢɡɢɱɟ-

ɫɤɨɦ ɫɟɪɜɟɪɟ ɛɭɞɟɬ ɢɦɟɬɶ ɛɨɥɶɲɟ ɪɟɫɭɪɫɨɜ, ɱɟɦ ɉɈ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ ɜɢɪɬɭ-

ɚɥɶɧɨɣ ɦɚɲɢɧɟ ɧɚ ɬɚɤɨɦ ɠɟ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɫɭɪɫɨɟɦ-

ɤɨɫɬɢ ɝɢɩɟɪɜɢɡɨɪɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɫɬɚɧɞɚɪɬɧɚɹ ɤɨɧɫɨɥɶ Microsoft Failover Clus-

tering. ɋ ɩɨɦɨɳɶɸ ɷɬɨɣ ɤɨɧɫɨɥɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɪɟɫɭɪɫɨɟɦɤɨɫɬɶ ɝɢɩɟɪɜɢɡɨɪɚ ɧɚ 

ɫɟɪɜɟɪɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɛɟɡ ɪɚɡɜɟɪɧɭɬɵɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ 

ɧɚ ɪɢɫɭɧɤɟ 13 ɢ ɪɢɫɭɧɤɟ 14. 

 

 

Ɋɢɫɭɧɨɤ 13 – Ɋɟɫɭɪɫɨɟɦɤɨɫɬɶ ɝɢɩɟɪɜɢɡɨɪɚ ɫɟɪɜɟɪɚ №1 
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Ɋɢɫɭɧɨɤ 14 – Ɋɟɫɭɪɫɨɟɦɤɨɫɬɶ ɝɢɩɟɪɜɢɡɨɪɚ ɫɟɪɜɟɪɚ №2 

 
ɉɨ ɞɚɧɧɵɦ ɤɨɧɫɨɥɢ Microsoft Failover Clustering ɜɢɞɧɨ, ɱɬɨ ɫɚɦ ɝɢɩɟɪɜɢ-

ɡɨɪ ɩɨɬɪɟɛɥɹɟɬ ɨɱɟɧɶ ɦɚɥɨ ɩɪɨɰɟɫɫɨɪɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɨɤɨɥɨ 1-2 Ƚɛ ɈɁɍ. 

ɋɥɟɞɭɸɳɟɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɝɪɭɩɩɨɣ ɩɚɪɚɦɟɬɪɨɜ ɛɭɞɭɬ ɩɚɪɚɦɟɬɪɵ ɬɟɩ-

ɥɨɜɨɝɨ ɜɵɞɟɥɟɧɢɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɫɟɪɜɟɪɨɜ. Ⱦɚɧɧɵɟ ɩɨ ɬɟɩɥɨɜɨ-

ɦɭ ɩɨɬɪɟɛɥɟɧɢɸ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ ɫ ɩɨɦɨɳɶɸ ɫɬɚɧɞɚɪɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɨɛɪɚɠɟɧɢɹ 

ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ. Ⱦɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɨɬɨɛɪɚɠɟɧɢɹ ɤɚɠɞɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɞɟ-

ɥɚɟɬ ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɫɟɪɜɟɪ. ɉɪɨɫɦɨɬɪɟɬɶ ɷɬɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɜɟɛ-

ɢɧɬɟɪɮɟɣɫɚ. ɇɚ ɪɢɫɭɧɤɚɯ 15, 16, 17 ɩɨɤɚɡɚɧɨ ɩɨɬɪɟɛɥɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ 

ɫ ɪɚɡɥɢɱɧɵɦ ɉɈ, ɧɨ ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. Ⱦɚɧɧɵɟ ɫɟɪɜɟ-

ɪɚ ɦɨɞɟɥɢɪɭɸɬ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɢ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ 

ɫɟɪɜɟɪɨɜ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ. ɇɚ ɪɢɫɭɧɤɟ 15 ɩɨɤɚ-

ɡɚɧɨ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ ȻȾ ȺɂɂɋɄɍɗ. ɇɚ ɪɢɫɭɧɤɟ 16 ɩɨɤɚɡɚɧɨ ɩɨɬɪɟɛɥɟɧɢɟ 

ɫɟɪɜɟɪɚ ɂɄɆ ɫɢɫɬɟɦɵ ȺɂɂɋɄɍɗ. ɇɚ ɪɢɫɭɧɤɟ 17 ɩɨɤɚɡɚɧɨ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟ-

ɪɚ SCADA-ɫɢɫɬɟɦɵ. 

 

Ɋɢɫɭɧɨɤ 15 – ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ ȻȾ ȺɂɂɋɄɍɗ 
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Ɋɢɫɭɧɨɤ 16 – ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ ɂɄɆ ɫɢɫɬɟɦɵ Ⱥɂɂ-

ɋɄɍɗ 

 

Ɋɢɫɭɧɨɤ 17 – ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ SCADA-ɫɢɫɬɟɦɵ 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɨɜ ɫɪɟɞɧɟɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ ɫɨ-

ɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 150 ȼɬ. ɗɬɢ ɞɚɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɚɧɧɵɦ ɩɨɥɭɱɟɧɧɵɦ ɜ 

ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɬɚɧɰɢɹɯ ɈɈɈ «ɋɢɛɢɪɫɤɚɹ ɝɟɧɟɪɢɪɭɸɳɚɹ 

ɤɨɦɩɚɧɢɹ». ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ AnyLogic ɛɭɞɟɬ ɫɱɢɬɚɬɶ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɤ ɩɨ-

ɫɬɪɨɟɧɢɸ ɐɋɈȾ ɪɚɜɧɵɦ 150 ȼɬ. Ⱦɚɧɧɵɟ ɦɨɞɟɥɢ ɫɟɪɜɟɪɨɜ ɧɟ ɩɨɤɚɡɵɜɚɸɬ ɬɟɩ-

ɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɫɟɪɜɟɪɚ, ɬ. ɤ. ɨɧɢ ɧɟ ɧɨɜɵɟ. Ɍɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɫɟɪɜɟɪɨɜ ɧɟ-

ɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɜɵɱɢɫɥɢɬɶ. ɇɚ ɪɢɫɭɧɤɟ 18 ɩɨɤɚɡɚɧɚ ɱɚɫɬɶ ɨɮɢɰɢɚɥɶɧɨɣ ɞɨɤɭ-

ɦɟɧɬɚɰɢɢ ɤ ɫɟɪɜɟɪɨɜ, ɝɞɟ ɭɤɚɡɚɧɨ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ.  

 

Ɋɢɫɭɧɨɤ 18 – Ɍɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɫɟɪɜɟɪɚ 
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ȼɵɱɢɫɥɢɦ ɬɟɩɟɪɶ, ɫɤɨɥɶɤɨ ɬɟɩɥɨɜɨɝɨ ɜɵɞɟɥɟɧɢɹ ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɨɞɢɧ 

ɜɚɬɬ ɩɨɬɪɟɛɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɧɨ ɩɟɪɟɞ ɷɬɢɦ ɩɟɪɟɜɟɞёɦ ɬɟɩɥɨɜɨɟ 

ɜɵɞɟɥɟɧɢɟ ɢɡ BTU/hr ɜ ɦɟɬɪɢɱɟɫɤɢɟ ȼɬ ɩɨ ɮɨɪɦɭɥɟ (1): 

 
 (1) 

 

 

ɉɨɥɭɱɚɟɦ, ɱɬɨ ɨɞɢɧ ɜɚɬɬ ɩɨɬɪɟɛɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɢɜɨɞɢɬ 

ɤ ɜɵɞɟɥɟɧɢɸ 1,13 ȼɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. Ɋɚɫɫɱɢɬɚɟɦ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɞɥɹ 

ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɜɢɪɬɭɚɥɢɡɚɰɢɢ: 

 ȼɬ 

Ɉɞɢɧ ɫɟɪɜɟɪ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɜɵɞɟɥɹɟɬ 

170 ȼɬ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɗɬɢ ɞɚɧɧɵɟ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ AnyLogic. 

Ɍɟɩɟɪɶ ɩɪɨɜɟɞɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɚɧɚɥɢɡ ɢ ɜɵɱɢɫɥɟɧɢɟ ɞɥɹ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɟɪɜɟɪɚ IBM HS21. ɇɚ ɪɢ-

ɫɭɧɤɚɯ 19 ɢ 20 ɩɨɤɚɡɚɧɨ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪ-

ɜɟɪɨɜ. 

 

 

Ɋɢɫɭɧɨɤ 19 – ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ №1 

 

Ɋɢɫɭɧɨɤ 20 – ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ №2 
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɫɪɟɞɧɟɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ ɪɚɜɧɨ 260 ȼɬ. ɋɪɟɞɧɟɟ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɪɚɜɧɨ 884 BTU/hr. ɉɟɪɟɜɟ-

ɞɹ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ ɢɡ BTU/hr ɜ ȼɬ, ɩɨɥɭɱɢɦ ɫɪɟɞɧɟɟ ɬɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ 

ɪɚɜɧɨɟ 260 ȼɬ. Ȼɨɥɟɟ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɝɨ ɜɵɞɟɥɟɧɢɟ ɤ ɩɨɬɪɟɛɥɟɧ-

ɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧ ɛɨɥɟɟ ɧɨɜɨɣ ɦɨɞɟɥɶɸ ɫɟɪɜɟɪɨɜ. ȼ 

ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɜ AnyLogic ɛɭɞɟɬ ɫɱɢɬɚɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤ-

ɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɚɜɧɵɦ 260 ȼɬ. Ɍɟɩɥɨɜɨɟ ɜɵɞɟɥɟɧɢɟ 

ɬɚɤɠɟ ɛɭɞɟɬ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦ 260 ȼɬ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɢɬɭɚɰɢɸ ɫ ɫɟɬɟɜɵɦɢ ɩɨɞɤɥɸɱɟɧɢɹɦɢ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɤ 

Ʌȼɋ. ɉɨɞɤɥɸɱɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɤ Ʌȼɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɩɭɬɟɦ ɩɨɞ-

ɤɥɸɱɟɧɢɹ ɫɟɪɜɟɪɚ ɤ ɤɨɦɦɭɬɚɬɨɪɭ. Ʉɨɦɦɭɬɚɬɨɪ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɠɟ ɹɜɥɹɟɬɫɹ ɨɞ-

ɧɢɦ ɢɡ ɭɡɥɨɜ Ʌȼɋ. ɉɪɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɱɟɪɟɡ Ʌȼɋ ɫɟɬɟɜɵɟ ɩɨɪɬɵ ɮɢɡɢɱɟɫɤɨɝɨ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚ-

ɰɢɢ. ȼɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɞɟɥɹɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ, ɩɪɨ-

ɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɬɟɜɵɯ ɩɨɪɬɨɜ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɫ-

ɧɨɜɵɜɚɹɫɶ ɧɚ ɨɩɵɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɥɚɫɬɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɮɢ-

ɥɢɚɥɟ ɈɈɈ «ɋɢɛɢɪɫɤɚɹ ɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ», ɜɧɟɞɪɟɧɢɢ ɤɥɚɫɬɟɪɚ ɜɢɪɬɭɚ-

ɥɢɡɚɰɢɢ ɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-1 ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɝɢɩɟɪɜɢɡɨɪɨɜ, 

ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ, ɜ ɫɪɟɞ-

ɧɟɦ, ɞɟɫɹɬɶ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ɑɚɳɟ ɜɫɟɝɨ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢɦɟɸɬ ɱɟ-

ɬɵɪɟ ɫɟɬɟɜɵɯ ɩɨɪɬɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ Ʌȼɋ. ɂɡ ɷɬɨɝɨ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ 

ɨɞɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɧɟɨɛɯɨɞɢɦɨ 0,4 ɫɟɬɟɜɵɯ ɩɨɪɬɚ. Ⱦɚɧɧɵɣ ɩɚɪɚɦɟɬɪ 

ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ. ɉɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɱɚɳɟ ɜɫɟɝɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɟɪɜɟɪɚ ɢɦɟɸɳɢɟ ɞɜɚ ɫɟɬɟɜɵɯ ɩɨɪɬɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ Ʌȼɋ. 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɤɚɠɞɵɣ ɮɢ-

ɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɬɪɟɛɭɟɬ ɞɜɚ ɫɟɬɟɜɵɯ ɩɨɪɬɚ ɜ ɤɨɦɦɭɬɚɬɨɪɟ. 

ɉɟɪɟɣɞɟɦ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɜ AnyLogiɫ. ȼ AnyLogic ɛɵɥɨ ɫɨɡɞɚɧɨ ɧɟ-

ɫɤɨɥɶɤɨ ɦɨɞɟɥɟɣ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɡɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ ɩɟɪɜɨɣ ɦɨɞɟɥɢ ɛɵɥɚ 

ɫɦɨɞɟɥɢɪɨɜɚɧɵ ɢɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɐɋɈȾ (ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɢ ɨɯɥɚɠ-

ɞɟɧɢɟ). ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ ɦɨɞɟɥɢ ɨɩɪɟɞɟɥɹɥɚɫɶ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɨ-
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ɝɨ ɩɢɬɚɧɢɹ (ɭɫɥɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ), ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ (ɭɫɥɨɜɧɵ ɤɨɧɞɢɰɢɨɧɟɪɵ) ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪɬɨɜ ɜ ɫɟɬɟɜɨɦ ɨɛɨɪɭɞɨ-

ɜɚɧɢɢ (ɭɫɥɨɜɧɵɟ ɤɨɦɦɭɬɚɬɨɪɵ). ȼ ɩɪɨɰɟɫɫɟ ɡɚɩɭɫɤɚ ɦɨɞɟɥɢ ɩɪɨɜɟɪɹɥɨɫɶ, ɩɪɢ 

ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɢɥɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɛɭɞɟɬ, ɞɨɫɬɢɝ-

ɧɭɬ ɩɪɟɞɟɥ ɦɨɳɧɨɫɬɢ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɐɋɈȾ. ɇɚ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɫɪɚɜɧɢɜɚ-

ɥɢɫɶ ɞɜɚ ɩɨɞɯɨɞɚ ɤ ɫɨɡɞɚɧɢɹ ɐɋɈȾ: ɤɥɚɫɫɢɱɟɫɤɢɣ ɢ ɜɢɪɬɭɚɥɢɡɚɰɢɹ. 

ɂɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɐɋɈȾ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟ-

ɦɵ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ ɧɚɱɚɥɟ, ɫɨɡɞɚɜɚɥɚɫɶ ɡɚɹɜɤɚ ɧɚ ɪɟɫɭɪɫɵ, ɬ. ɟ. ɧɟ-

ɨɛɯɨɞɢɦɨɫɬɶ ɜ ɧɨɜɨɦ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ ɢɥɢ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ. Ⱦɚɧɧɚɹ ɡɚ-

ɹɜɤɚ ɞɭɛɥɢɪɨɜɚɥɚɫɶ ɢ ɩɟɪɟɞɚɜɚɥɚɫɶ ɧɚ ɞɜɚ ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ. ȼ 

ɞɚɥɶɧɟɣɲɟɦ ɜɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɢɥɢ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɤɚɤ ɫɭɳɧɨɫɬɶ, ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɵ ɪɟɫɭɪɫɵ. ȼ ɤɚɱɟɫɬɜɟ ɪɟ-

ɫɭɪɫɨɜ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɨɳɧɨɫɬɶ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɦɨɳɧɨɫɬɶ ɫɢɫ-

ɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪɬɨɜ ɜ ɤɨɦɦɭɬɚɬɨɪɟ. Ⱦɥɹ ɞɚɧɧɨɣ ɫɭɳɧɨɫɬɢ 

ɛɵɥɨ ɜɵɫɬɚɜɥɟɧɨ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɂɚɹɜɤɢ ɧɚ ɫɨɡɞɚɧɢɟ ɧɨ-

ɜɨɝɨ ɫɟɪɜɟɪɚ ɢɥɢ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɩɨɹɜɥɹɥɢɫɶ ɫ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɨɣ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ ɦɨɞɟɥɢɪɨɜɚɥɚɫɶ ɫɢɬɭɚɰɢɹ ɩɪɢ ɤɨɬɨɪɨɣ ɜ ɐɋɈȾ ɧɟɥɶɡɹ ɛɭɞɟɬ ɪɚɡɦɟɫ-

ɬɢɬɶ ɧɨɜɵɣ ɫɟɪɜɟɪ ɢɥɢ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ ɢɡ-ɡɚ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɚ ɩɨ ɢɧ-

ɠɟɧɟɪɧɵɦ ɫɢɫɬɟɦɚɦ ɐɋɈȾ. ɇɚ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɛɭɞɟɬ ɜɢɞɧɨ, ɤɚɤɨɣ ɩɨɞɯɨɞ ɤ ɩɨ-

ɫɬɪɨɟɧɢɸ ɐɋɈȾ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨ ɪɚɫɯɨɞɭɟɬ ɪɟɫɭɪɫɵ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ 

ɐɋɈȾ. ɍɞɟɥɶɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɬɟɩɥɨɜɨɝɨ ɜɵɞɟɥɟɧɢɹ ɢ 

ɤɨɥɢɱɟɫɬɜɚ ɩɨɪɬɨɜ ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɨɩɢɫɚɧɧɨɝɨ ɜɵɲɟ ɧɚɬɭɪɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧ-

ɬɚ. ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɛɵɥɨ ɭɫɥɨɜɧɨ ɩɪɢɧɹɬɨ, ɱɬɨ ɞɥɹ 

ɤɚɠɞɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ. 

ɉɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 21. 
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Ɋɢɫɭɧɨɤ 21 – Ɇɨɞɟɥɢɪɨɜɚɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɐɋɈȾ 

 
Ⱦɚɧɧɵɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 6, ɬɚɛɥɢɰɟ 7 ɢ ɬɚɛɥɢɰɟ 8. 

Ⱦɥɹ ɤɚɠɞɵɯ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɐɋɈȾ ɡɚɩɭɫɤ ɦɨɞɟɥɢ 

ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɞɟɫɹɬɶ ɪɚɡ. ȼ ɬɚɛɥɢɰɟ ɨɬɨɛɪɚɠɟɧɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɚɠɞɨɣ 

ɝɪɭɩɩɵ ɢɡ ɞɟɫɹɬɢ ɩɨɩɵɬɨɤ. 

Ɍɚɛɥɢɰɚ 6 – Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɐɋɈȾ 

№ Ɇɨɳɧɨɫɬɶ ɫɢɫ-
ɬɟɦɵ ɨɯɥɚɠɞɟ-

ɧɢɹ, ȼɬ 

Ɇɨɳɧɨɫɬɶ ɫɢɫ-
ɬɟɦɵ ɷɥɟɤɬɪɨ-

ɩɢɬɚɧɢɹ, ȼɬ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɪɬɨɜ ɜ ɤɨɦ-
ɦɭɬɚɬɨɪɟ, ɲɬ. 

Ʉɨɥ-ɜɨ ɫɟɪɜɟɪɨɜ / 
ȼɆ ɩɪɢ ɞɨɫɬɢɠɟ-
ɧɢɢ ɩɪɟɞɟɥɚ, ɲɬ. 

1 5000 3000 24 12 
2 5000 3000 48 20 
3 5000 5000 48 24 
4 5000 5000 72 30 
5 7500 5000 72 33 
6 7500 6000 72 36 
7 7500 6000 96 40 
8 7500 8000 96 44 
9 10000 8000 96 48 

10 10000 8000 120 53 
11 10000 10000 120 58 
12 12500 10000 120 60 
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Ɍɚɛɥɢɰɚ 7 – ɉɪɟɞɟɥ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɐɋɈȾ 

№ Ɍɢɩ ɩɨɞɯɨɞɚ Ɍɢɩ ɢɧɠɟɧɟɪɧɨɣ ɫɢɫɬɟɦɵ 
1 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɋɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
2 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ 
3 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɋɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
4 Ʉɥɚɫɫɢɱɟɫɤɢɣ Ɉɯɥɚɠɞɟɧɢɟ 
5 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ 
6 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɋɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 
7 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ 
8 Ʉɥɚɫɫɢɱɟɫɤɢɣ Ɉɯɥɚɠɞɟɧɢɟ 
9 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɋɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

10 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ 
11 Ʉɥɚɫɫɢɱɟɫɤɢɣ Ɉɯɥɚɠɞɟɧɢɟ 
12 Ʉɥɚɫɫɢɱɟɫɤɢɣ ɋɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

 
Ɍɚɛɥɢɰɚ 8 – Ɋɟɫɭɪɫɨɟɦɤɨɫɬɶ ɫɢɫɬɟɦɵ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

№ ɇɟɨɛɯɨɞɢ-
ɦɚɹ ɦɨɳ-
ɧɨɫɬɶ ɫɢɫ-
ɬɟɦɵ ɨɯɥɚ-
ɠɞɟɧɢɹ, ȼɬ 

ɉɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪ-

ɝɢɢ, ȼɬ 

Ʉɨɥ-ɜɨ ɩɨɪ-
ɬɨɜ ɜ ɤɨɦ-
ɦɭɬɚɬɨɪɟ, 

ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ 
ɧɟɨɛɯɨɞɢɦɵɯ 

ɫɟɪɜɟɪɨɜ 
ɜɢɪɬɭɚɥɢɡɚ-

ɰɢɢ 

Ʉɨɥ-ɜɨ 
ɫɟɪɜɟɪɨɜ / 
ȼɆ ɩɪɢ 
ɞɨɫɬɢɠɟ-

ɧɢɢ ɩɪɟɞɟ-
ɥɚ, ɲɬ. 

1 260 260 4 1 12 
2 520 520 8 2 20 
3 780 780 12 3 24 
4 780 780 12 3 30 
5 1040 1040 16 4 33 
6 1040 1040 16 4 36 
7 1040 1040 16 4 40 
8 1300 1300 20 5 44 
9 1300 1300 20 5 48 

10 1560 1560 24 6 53 
11 1560 1560 24 6 58 
12 1560 1560 24 6 60 

ɋɬɨɥɛɟɰ «Ʉɨɥ-ɜɨ ɫɟɪɜɟɪɨɜ/ȼɆ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɚ» ɜ ɬɚɛɥɢɰɟ 6, ɩɨ-

ɤɚɡɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɜɟɪɨɜ ɢɥɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɟ ɛɵɥɨ ɨɫɬɚɧɨɜɥɟɧɨ ɢɡ-ɡɚ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɚ ɦɨɳɧɨɫɬɢ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫ-

ɬɟɦ ɐɋɈȾ. ȼ ɬɚɛɥɢɰɟ 7 ɜ ɫɬɨɥɛɰɟ «Ɍɢɩ ɩɨɞɯɨɞɚ» ɭɤɚɡɵɜɚɟɬɫɹ ɩɪɢ ɤɚɤɨɦ ɩɨɞ-
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ɯɨɞɟ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɛɵɥ, ɞɨɫɬɢɝɧɭɬ ɩɪɟɞɟɥ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ (ɨɫɬɚɧɨɜ-

ɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ). ȼ ɬɚɛɥɢɰɟ 7 ɜ ɫɬɨɥɛɰɟ «Ɍɢɩ ɢɧɠɟɧɟɪɧɨɣ ɫɢɫɬɟɦɵ» ɭɤɚɡɵɜɚ-

ɟɬɫɹ ɩɨ ɤɚɤɨɣ ɢɡ ɬɪɟɯ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɧɚɫɬɭɩɢɥ ɩɪɟɞɟɥ. ȼ ɬɚɛɥɢɰɟ 8 ɨɬɨ-

ɛɪɚɠɟɧɵ ɞɚɧɧɵɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɢ ɧɟɨɛɯɨɞɢɦɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɫɟɪɜɟɪɨɜ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɢ. Ʉɨɥɢɱɟɫɬɜɨ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɥɨɫɶ ɢɫɯɨɞɹ ɢɡ ɫɨ-

ɨɬɧɨɲɟɧɢɹ – ɨɞɢɧ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɥɹ 10-12 ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɯɨɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɢ ɥɸɛɵɯ ɧɚɱɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɚɯ ɩɪɟɞɟɥ ɩɨ ɢɧɠɟɧɟɪɧɵɦ ɫɢɫɬɟɦɚɦ ɩɪɨɢɫɯɨɞɢɥ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ. ȼ 5 ɫɥɭɱɚɹɯ ɢɡ 12 ɩɪɟɞɟɥ ɞɨɫɬɢ-

ɝɚɥɫɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɩɨɪɬɨɜ ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. ȼ 4 ɫɥɭɱɚɹɯ ɢɡ 12 ɩɪɟɞɟɥ 

ɞɨɫɬɢɝɚɥɫɹ ɩɨ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ. ȼ 3 ɫɥɭɱɚɹɯ ɢɡ 12 ɩɪɟɞɟɥ ɞɨɫɬɢɝɚɥɫɹ ɩɨ 

ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɢɧɠɟɧɟɪɧɵɟ 

ɫɢɫɬɟɦɵ ɛɵɥɢ ɡɚɝɪɭɠɟɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ 15-20%, ɨɯɥɚɠ-

ɞɟɧɢɟ 10-15%, ɫɟɬɟɜɵɟ ɩɨɪɬɵ 5-10%. ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɧɨ 

ɬɚɤɠɟ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɚɠɟ ɩɪɢ ɫɧɢɠɟɧɢɢ ɩɥɨɬɧɨɫɬɢ ɪɚɡɦɟɳɟɧɢɹ ȼɆ ɞɨ 3-5 

ȼɆ ɧɚ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɛɭɞɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɦɟɧɶɲɟɦɭ ɩɨ-

ɬɪɟɛɥɟɧɢɸ ɪɟɫɭɪɫɨɜ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɐɋɈȾ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɸ ɛɵɥɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɐɋɈȾ ɞɚɟɬ ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛ-

ɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɫɧɢɠɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɯ-

ɥɚɠɞɟɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ Ʌȼɋ ɢ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ. 

ȼ ɯɨɞɟ ɫɥɟɞɭɸɳɟɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ AnyLogic ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɫɤɨ-

ɪɨɫɬɶ ɫɟɬɟɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɡɚɝɪɭɠɟɧɧɨɫɬɶ ɫɟɬɢ. ɇɚ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɛɵɥɨ 

ɫɦɨɞɟɥɢɪɨɜɚɧɨ ɫɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ ɤɥɚɫɬɟɪɚ (ɩɪɢ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɢ) ɢ ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɢɦɢ ɫɟɪɜɟɪɚɦɢ (ɤɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɫɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɪɨɢɫɯɨɞɢɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ȼɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪɟ 

ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɧɟ ɢɫɩɨɥɶɡɭɹ Ʌȼɋ. ȼɢɪɬɭɚɥɶ-

ɧɵɟ ɦɚɲɢɧɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɦɟɠɞɭ ɫɨɛɨɣ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ SAN-ɫɟɬɢ. 
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SAN-ɫɟɬɶ ɷɬɨ ɢɡɨɥɢɪɨɜɚɧɧɚɹ ɨɬ Ʌȼɋ ɫɟɬɶ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ 

ɋɏȾ. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ SAN-ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɩɪɨɬɨ-

ɤɨɥɚɦɢ. Ⱦɥɹ ɩɪɨɬɨɤɨɥɚ SAS ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɨ 6 ɢɥɢ 12 Ƚɛɢɬ/ɫɟɤ. Ⱦɥɹ Fiber 

Channel 8 ɢɥɢ 16 Ƚɛɢɬ/ɫɟɤ. ȿɫɥɢ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɡɥɢɱ-

ɧɵɯ ɫɟɪɜɟɪɚɯ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɬɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɧɢɦɢ ɛɭɞɟɬ ɩɪɨɢɫɯɨ-

ɞɢɬɶ ɩɨ Ʌȼɋ. ɋɨɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɬɚɬɨɪɵ ɞɥɹ Ʌȼɋ ɩɨɞɞɟɪɠɢɜɚɸɬ ɫɤɨɪɨɫɬɶ ɩɟ-

ɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɨɞɧɨɦɭ ɩɨɪɬɭ 1 Ƚɛɢɬ/ɫɟɤ. Ɉɛɳɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɦɦɭɬɚɬɨɪɚ Ʌȼɋ ɡɚɜɢɫɢɬ ɨɬ ɦɨɞɟɥɢ. 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɛɵɥɢ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ. ɉɪɢ ɤɥɚɫɬɟɪɢ-

ɡɚɰɢɢ ɤɨɥɢɱɟɫɬɜɨ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ ɬɪɟɦ. ɇɚ ɤɚɠ-

ɞɨɦ ɫɟɪɜɟɪɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɨɛɚ ɫɟɬɟɜɵɯ ɩɨɪɬɚ ɨɛɴɟɞɢɧɹɥɢɫɶ ɜ ɨɞɢɧ ɨɛɳɢɣ ɥɨ-

ɝɢɱɟɫɤɢ ɞɥɹ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɫ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 2 Ƚɛɢɬ/ɫ. ɋɤɨ-

ɪɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪɨɜ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɛɵɥɚ 

ɩɪɢɹɬɚ ɪɚɜɧɚɹ 1 Ƚɛɢɬ/ɫ. ɋɱɢɬɚɥɨɫɶ ɱɬɨ ɜɫɟ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢɥɢ ɮɢɡɢɱɟ-

ɫɤɢɟ ɫɟɪɜɟɪɚ ɩɨɞɤɥɸɱɟɧɵ ɤ ɨɞɧɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ. ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ ɦɨɞɟɥɢ ɨɩ-

ɪɟɞɟɥɹɥɫɹ ɬɢɩ ɩɪɨɬɨɤɨɥɚ  SAN-ɫɟɬɢ ɢ ɟɝɨ ɫɤɨɪɨɫɬɶ. Ɍɚɤɠɟ ɨɩɪɟɞɟɥɹɥɨɫɶ ɤɨɥɢ-

ɱɟɫɬɜɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɢɥɢ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ. Ɉɩɪɟɞɟɥɹɥɨɫɶ ɤɨɥɢɱɟɫɬ-

ɜɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. Ɉɩɪɟɞɟɥɹɥɚɫɶ ɧɟɨɛɯɨ-

ɞɢɦɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɟɬɢ ɞɥɹ ɤɚɠɞɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ, ɧɨ ɨɞɢ-

ɧɚɤɨɜɚɹ ɞɥɹ ɜɫɟɯ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɪɚɜɧɢɜɚɥɢɫɶ ɞɜɚ 

ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ: ɤɥɚɫɫɢɱɟɫɤɢɣ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɹ. 

ɋɟɬɟɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɛɵɥɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɚɤ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ 

ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼ ɧɚɱɚɥɟ, ɫɨɡɞɚɜɚɥɚɫɶ ɡɚɹɜɤɚ ɧɚ ɪɟɫɭɪɫɵ, ɬ. ɟ. ɧɟɨɛɯɨ-

ɞɢɦɨɫɬɶ ɜ ɧɨɜɨɦ ɮɢɡɢɱɟɫɤɨɦ ɫɟɪɜɟɪɟ ɢɥɢ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ. Ⱦɚɧɧɚɹ ɡɚɹɜɤɚ 

ɞɭɛɥɢɪɨɜɚɥɚɫɶ ɢ ɩɟɪɟɞɚɜɚɥɚɫɶ ɧɚ ɞɜɚ ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ. Ʉɨɥɢɱɟɫɬɜɨ 

ɤɨɧɟɱɧɵɯ ɡɚɹɜɨɤ ɛɵɥɨ ɤɨɧɟɱɧɨ ɢ ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɟɪɟɞ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ. ȼ ɞɚɥɶ-

ɧɟɣɲɟɦ ɜɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɢɥɢ ɮɢɡɢɱɟɫɤɢɣ ɫɟɪɜɟɪ ɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ 

ɫɭɳɧɨɫɬɶ, ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɵ ɪɟɫɭɪɫɵ. ȼ ɤɚɱɟɫɬɜɟ ɪɟɫɭɪ-

ɫɨɜ ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ʌȼɋ ɢɥɢ SAN-ɫɟɬɢ. Ⱦɥɹ ɞɚɧ-

ɧɨɣ ɫɭɳɧɨɫɬɢ ɛɵɥɨ ɜɵɫɬɚɜɥɟɧɨ ɨɱɟɧɶ ɛɨɥɶɲɨɟ ɜɪɟɦɹ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɂɚɹɜɤɢ ɧɚ 
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ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɫɟɪɜɟɪɚ ɢɥɢ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɩɨɹɜɥɹɥɢɫɶ ɫ ɡɚɞɚɧɧɨɣ ɱɚɫ-

ɬɨɬɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɞɟɥɢɪɨɜɚɥɚɫɶ ɡɚɝɪɭɠɟɧɧɨɫɬɶ Ʌȼɋ ɢ SAN-ɫɟɬɢ. Ɍɚɤɠɟ 

ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɵɥɨ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɫɢɬɭɚɰɢɹ ɩɨɥɧɨɣ ɡɚɝɪɭɠɟɧɧɨɫɬɢ ɫɟɬɢ ɢ ɛɵ-

ɥɨ ɜɵɹɜɥɟɧɨ ɩɪɢ ɤɚɤɨɦ ɤɨɥɢɱɟɫɬɜɟ ɫɟɪɜɟɪɨɜ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ. ɇɚ ɞɚɧɧɨɣ ɦɨɞɟɥɢ 

ɛɭɞɟɬ ɜɢɞɧɨ, ɤɚɤɨɣ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɦɟɧɶɲɟ ɧɚɝɪɭɠɚɟɬ Ʌȼɋ ɢ ɤɚɤ 

ɩɪɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɥɭɱɲɟ ɪɚɡɦɟɳɚɬɶ ɜɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ. ɉɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨ-

ɜɚɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 22. 

 

 

Ɋɢɫɭɧɨɤ 22 – Ɇɨɞɟɥɢɪɨɜɚɧɢɟ Ʌȼɋ 

 
Ⱦɚɧɧɵɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɟ 9 ɢ ɬɚɛɥɢɰɟ 10. Ⱦɥɹ ɤɚɠ-

ɞɵɯ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɭɫɤ ɦɨɞɟɥɢ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɞɟɫɹɬɶ ɪɚɡ. ȼ ɬɚɛɥɢɰɟ 

ɨɬɨɛɪɚɠɟɧɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɢɡ ɞɟɫɹɬɢ ɩɨɩɵɬɨɤ. ȼ ɬɚɛɥɢɰɟ 

9 ɨɬɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɐɋɈȾ. ȼ ɬɚɛɥɢɰɟ 

10 ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ.  

Ɍɚɛɥɢɰɚ 9 – Ɇɨɞɟɥɢɪɨɜɚɧɢɟ Ʌȼɋ ɩɪɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

Ʉɨɥ-ɜɨ 
ȼɆ, ɲɬ. 

Ʉɨɥ-ɜɨ ȼɆ 
ɧɚ ɫɟɪɜɟɪ, 

ɲɬ. 

Ɋɟɫɭɪɫɨɟɦ-
ɤɨɫɬɶ ȼɆ, 

Ɇɛɢɬ/ɫ. 

Ɂɚɝɪɭɠɟɧ-
ɧɨɫɬɶ SAN-

ɫɟɬɢ, Ɇɛɢɬ/ɫ. 

Ɂɚɝɪɭɠɟɧ-
ɧɨɫɬɶ Ʌȼɋ, 

Ɇɛɢɬ/ɫ. 
9 3 5 45 135 
9 3 10 90 270 
9 3 20 180 540 
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9 3 30 270 810 
15 5 5 150 375 
15 5 10 300 750 
15 5 20 600 1500 
15 5 30 900 2250 
21 7 5 315 735 
21 7 10 720 1380 
24 8 5 420 960 
27 9 5 540 1215 
30 10 5 675 1500 

 

Ɍɚɛɥɢɰɚ 10 – Ɇɨɞɟɥɢɪɨɜɚɧɢɟ Ʌȼɋ ɩɪɢ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɞɯɨɞɟ 

Ʉɨɥ-ɜɨ 
ȼɆ, ɲɬ. 

Ʉɨɥ-ɜɨ ȼɆ 
ɧɚ ɫɟɪɜɟɪ, 

ɲɬ. 

Ɋɟɫɭɪɫɨɟɦ-
ɤɨɫɬɶ ȼɆ, 

Ɇɛɢɬ/ɫ. 

Ɂɚɝɪɭɠɟɧ-
ɧɨɫɬɶ Ʌȼɋ, 

Ɇɛɢɬ/ɫ. 
9 3 5 180 
9 3 10 360 
9 3 20 720 
9 3 30 1080 

15 5 5 525 
15 5 10 1050 
15 5 20 2100 
15 5 30 3150 
21 7 5 1050 
21 7 10 2100 
24 8 5 1380 
27 9 5 1755 
30 10 5 2175 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɫɧɢɠɚɟɬɫɹ ɡɚɝɪɭɠɟɧɧɨɫɬɢ Ʌȼɋ. ɋɪɟɞɧɹɹ ɡɚɝɪɭ-

ɠɟɧɧɨɫɬɢ Ʌȼɋ ɩɪɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɫɧɢɠɚɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɧɚ 30%. ɉɪɢ ɤɥɚɫɬɟɪɢ-

ɡɚɰɢɢ ɢɦɟɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ Ʌȼɋ ɩɭɬɟɦ 

ɪɚɡɦɟɳɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ȼɆ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɟɞɟɥ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɫɟɬɢ ɞɥɹ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ ɤɥɚɫɬɟ-

ɪɢɡɚɰɢɢ. ɋɤɨɪɨɫɬɶ ɤɨɩɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɢɥɢ ɮɚɣɥɨɜ ɦɟɠɞɭ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚ-
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ɲɢɧɚɦɢ, ɪɚɡɦɟɳɟɧɧɵɦɢ ɧɚ ɨɞɧɨɦ ɯɨɫɬɟ, ɛɭɞɟɬ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɜɵɲɟ (ɜ 6-16 

ɪɚɡ). 

 
2.4 ȼɵɜɨɞɵ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢ-
ɡɚɰɢɢ ɐɋɈȾ ɜ ɷɧɟɪɝɟɬɢɤɟ. 

 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɧɚɬɭɪɚɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

 ɉɪɢɦɟɧɟɧɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɐɋɈȾ ɩɪɢɜɨɞɢɬ ɤ ɫɨ-

ɤɪɚɳɟɧɢɸ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɧɭɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

 ɉɪɢɦɟɧɟɧɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɐɋɈȾ ɩɪɢɜɨɞɢɬ ɤ ɫɨ-

ɤɪɚɳɟɧɢɸ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɧɭɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɪɚɡɥɢɱɧɵɯ ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɪɚɛɨɬ (ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɨɜ, ɞɨɛɚɜɥɟ-

ɧɢɟ ɭɫɬɪɨɣɫɬɜ ɢ ɬ. ɩ.); 

 ɉɪɢɦɟɧɟɧɢɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 

ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɐɋɈȾ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ; 

 ɉɪɢɦɟɧɟɧɢɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 

ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɐɋɈȾ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ; 

 ɉɪɢɦɟɧɟɧɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɫɢɫɬɟɦɵ) ɧɚ 324,6 ɫɟɤɭɧɞ ɩɪɢ ɤɚɠɞɨɣ ɧɟɡɚɩɥɚɧɢɪɨ-

ɜɚɧɧɨɣ ɩɟɪɟɡɚɝɪɭɡɤɟ; 

 ɉɪɢɦɟɧɟɧɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɫɟɬɟɜɵɯ ɭɫɬɪɨɣɫɬɜ (ɤɨɦɦɭɬɚɬɨɪɵ, ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ) ɢ 

ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ Ʌȼɋ; 

 ɉɪɢɦɟɧɟɧɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɚɪɤɚ ɮɢɡɢɱɟ-

ɫɤɨɝɨ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

 ɍɦɟɧɶɲɟɧɢɟ ɩɚɪɤɚ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 

ɨɛɳɟɝɨ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɟɧɧɨɝɨ ɧɚ ɌɈ ɨɛɨɪɭɞɨɜɚɧɢɹ ɐɋɈȾ. 
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Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɪɟɡɭɥɶɬɚɬɚɯ ɧɚɬɭɪɚɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɦɨɞɟɥɢɪɨɜɚ-

ɧɢɢ, ɞɚɥɟɟ ɛɭɞɭɬ ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɐɋɈȾ ɫ ɩɨɦɨɳɶɸ ɤɥɚ-

ɫɬɟɪɢɡɚɰɢɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɪɚɡɪɚɛɨɬɱɢɤɚ ɝɢɩɟɪɜɢɡɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɦɚɫɲɬɚɛɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɯɨɥɞɢɧɝɚ ɢ ɫɟɦɟɣɫɬɜɚ ɢɫɩɨɥɶɡɭɟɦɵɯ Ɉɋ. Ⱦɥɹ ɧɟ-

ɛɨɥɶɲɢɯ ɢ ɫɪɟɞɧɢɯ ɩɨ ɪɚɡɦɟɪɭ ɷɧɟɪɝɨɯɨɥɞɢɧɝɨɜ ɢɥɢ ɩɪɢ ɛɨɥɶɲɨɦ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɢɢ Ɉɋ ɫɟɦɟɣɫɬɜɚ Windows ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɢɩɟɪɜɢɡɨɪ ɨɬ 

Microsoft. ȼ ɫɥɭɱɚɟ ɛɨɥɶɲɢɯ ɦɚɫɲɬɚɛɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɫɢɥɶɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɢɹ Ɉɋ ɫɟɦɟɣɫɬɜɚ Linux ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɢɩɟɪɜɢɡɨɪ VMware. 

ɉɪɢɦɟɧɟɧɢɟ ɝɢɩɟɪɜɢɡɨɪɚ Microsoft ɜ ɫɪɟɞɟ Windows ɞɚɫɬ ɷɤɨɧɨɦɢɸ ɩɨ ɥɢɰɟɧ-

ɡɢɪɨɜɚɧɢɸ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. Ƚɢɩɟɪɜɢɡɨɪ Microsoft ɛɨɥɶɲɟ ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɢ 

ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɪɚɛɨɬɟ ɫ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ ɧɚ ɛɚɡɟ Ɉɋ ɫɟɦɟɣɫɬɜɚ 

Windows. Ƚɢɩɟɪɜɢɡɨɪ VMware ɛɨɥɶɲɟ ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɩɪɢ ɪɚɛɨɬɟ ɫ Ɉɋ ɫɟɦɟɣ-

ɫɬɜɚ Linux. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɜɢɪɬɭɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ-

ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɡɞɚɜɚɬɶ ɐɋɈȾ ɦɢ-

ɧɢɦɭɦ ɭɪɨɜɧɹ ɒ, ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ ɫɬɪɨɢɬɶ ɐɋɈȾ ɭɪɨɜɧɹ II. 

ɇɟɨɛɯɨɞɢɦɨ ɪɟɡɟɪɜɢɪɨɜɚɬɶ ɢɥɢ ɞɭɛɥɢɪɨɜɚɬɶ ɤɨɦɩɨɧɟɧɬɵ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 

ɐɋɈȾ ɬɚɤɢɟ ɤɚɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ, ɬ. ɟ. ɜ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ ɞɨɥɠɧɨ ɛɵɬɶ ɞɜɚ ɢɫ-

ɬɨɱɧɢɤɚ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. Ⱦɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɢɬɚɧɵ ɨɬ ɞɜɭɯ ɪɚɡɧɵɯ ɥɢɧɢɣ. Ɇɨɳɧɨɫɬɶ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟ-

ɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɞɨɥɠɧɚ ɩɨɞɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨɛɵ ɨɞɢɧ ɂȻɉ ɦɨɝ ɧɟ-

ɫɬɢ ɜɫɸ ɧɚɝɪɭɡɤɭ ɜ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɞɪɭɝɨɝɨ ɂȻɉ. ɐɋɈȾ 

ɞɨɥɠɟɧ ɢɦɟɬɶ ȺȼɊ ɞɥɹ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɞɭɛɥɢɪɨɜɚɬɶ 

ɤɨɧɞɢɰɢɨɧɟɪɵ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ. Ʉɨɧɞɢɰɢɨɧɟɪɵ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɥɢɛɨ ɫɜɨɣ ȺȼɊ, ɥɢɛɨ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɩɢɬɚɧɵ ɨɬ ɪɚɡɥɢɱɧɵɯ ɷɥɟɤ-

ɬɪɢɱɟɫɤɢɯ ɥɢɧɢɣ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ ɞɨɥɠɧɨ ɢɦɟɬɶ ɞɜɚ ɛɥɨɤɚ 

ɩɢɬɚɧɢɹ. Ʉɚɠɞɵɣ ɛɥɨɤ ɩɢɬɚɧɢɹ ɞɨɥɠɟɧ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɫɜɨɟɦɭ ɂȻɉ. Ɉɛɨɪɭɞɨ-

ɜɚɧɢɟ, ɢɦɟɸɳɟɟ ɨɞɢɧ ɛɥɨɤ ɩɢɬɚɧɢɹ, ɞɨɥɠɧɨ ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸ-

ɳɟɦɭ ɫɬɨɟɱɧɨɦɭ ȺȼɊ. ɇɟɨɛɯɨɞɢɦɨ ɩɪɢɨɛɪɟɬɚɬɶ ɫɨɜɪɟɦɟɧɧɨɟ ɫɟɪɜɟɪɧɨɟ ɨɛɨɪɭ-
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ɞɨɜɚɧɢɟ ɫ ɞɭɛɥɢɪɨɜɚɧɧɵɦɢ ɢɥɢ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ (ɤɨɧɬɪɨɥɥɟ-

ɪɵ, ɈɁɍ, ɞɢɫɤɢ, ɛɨɤɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɬ. ɩ.). ɋɟɪɜɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ 

ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ «ɝɨɪɹɱɟɣ» ɡɚɦɟɧɵ ɜɵɲɟɞɲɟɝɨ ɢɡ ɫɬɪɨɹ ɤɨɦɩɨɧɟɧɬɚ, ɬ. ɟ. ɛɟɡ 

ɨɬɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɜɢɪɬɭɚɥɶɧɨɣ ɫɪɟɞɵ, ɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɛɭɞɟɬ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɚ ɧɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɥɚɫɬɟɪɚ ɧɟɨɛɯɨ-

ɞɢɦɨ ɜɵɛɢɪɚɬɶ ɫɟɪɜɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɢɧɢɦɭɦ ɫ ɝɚɪɚɧɬɢɟɣ ɜ ɬɪɢ ɝɨɞɚ, ɱɬɨ 

ɝɚɪɚɧɬɢɪɭɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɢ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ ɫ ɛɨɥɶɲɟɣ ɝɚɪɚɧɬɢɟɣ ɱɚɳɟ ɜɫɟɝɨ, ɛɨɥɶɲɟ ɫɪɨɤ ɫɥɭɠɛɵ. Ⱦɥɹ ɩɨɫɬɪɨɟ-

ɧɢɹ ɤɥɚɫɬɟɪɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɋɏȾ. ȼɵɛɨɪ ɤɥɚɫɫɚ ɋɏȾ ɨɫɭɳɟɫɬɜ-

ɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɛɸɞɠɟɬɚ ɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. ɉɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭ-

ɟɬɫɹ ɞɭɛɥɢɪɨɜɚɬɶ ɋɏȾ ɢɥɢ ɫɚɦ ɤɥɚɫɬɟɪ ɩɨɥɧɨɫɬɶɸ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɚɤɨɣ ɜɨɡ-

ɦɨɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠ-

ɧɨɫɬɢ ɯɪɚɧɢɦɵɯ ɧɚ ɋɏȾ ɞɚɧɧɵɯ. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɮɢ-

ɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɥɚɫɬɟɪ ɬɪɢ ɲɬɭɤɢ. Ɉɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɟɪɜɟɪɨɜ ɞɥɹ ɤɥɚɫɬɟɪɚ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɧɚɝɪɭɡɤɢ 

ɧɚ ɤɥɚɫɬɟɪ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɦɨɳɧɵɟ ɫɟɪɜɟɪɚ ɫ ɛɨɥɶ-

ɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɈɁɍ, ɦɨɳɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ, ɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɚɥɶɧɟɣ-

ɲɟɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɨɛɴɟɦɨɜ ɈɁɍ. Ɇɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɛɨɥɟɟ ɦɨɳɧɵɯ ɫɟɪɜɟɪɨɜ 

ɥɭɱɲɟ, ɱɟɦ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɟɧɟɟ ɦɨɳɧɵɯ ɫɟɪɜɟɪɨɜ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ 

ɫɟɪɜɟɪɨɜ ɤ ɋɏȾ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɨɤɨɥɵ Fiber Channel ɢɥɢ SAS. 

ɉɪɨɬɨɤɨɥ Fiber Channel ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɥɚɫɬɟɪɚɯ, ɝɞɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɫɨɡɞɚɧɢɟ SAN-ɫɟɬɢ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɯɨɫɬɨɜ. ɉɪɨɬɨɤɨɥ 

SAS ɥɭɱɲɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɧɟɛɨɥɶɲɢɯ ɤɥɚɫɬɟɪɚɯ, ɝɞɟ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɨ-

ɫɬɪɨɟɧɢɟ SAN-ɫɟɬɟɣ. ɇɟɨɛɯɨɞɢɦɨ ɜɫɟ ɫɟɪɜɟɪɚ ɤɥɚɫɬɟɪɚ ɪɚɡɦɟɳɚɬɶ ɜ ɨɞɧɨɦ ɩɨ-

ɦɟɳɟɧɢɢ ɢ ɜ ɨɞɧɨɦ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ ɜ ɤɥɚɫɬɟɪɟ ɧɟ-

ɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ. ȼɆ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɛɨɥɶɲɨɣ ɢ ɩɨɫɬɨɹɧɧɵɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɦɟ-

ɳɚɬɶ ɧɚ ɨɞɧɨɦ ɫɟɪɜɟɪɟ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ Ʌȼɋ. Ⱦɥɹ 
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ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɟɪɜɟɪɨɜ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɢ ɨɛɴɟɞɢɧɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɫɟɬɟɜɵɯ ɩɨɪɬɨɜ ɜ ɧɟɫɤɨɥɶɤɨ 

ɥɨɝɢɱɟɫɤɢɯ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɞɟɥɹɬɶ ɫɟɬɟɜɵɟ ɩɨɪɬɵ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɧɚ 

ɩɨɪɬɵ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ȼɆ ɢ ɧɚ ɩɨɪɬɵ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɫɟɪɜɟ-

ɪɚɦɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɜ ɤɥɚɫɬɟɪɟ. ȼɢɪɬɭɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɪɟɡɟɪɜɢɪɭɸɳɢɟ ɞɪɭɝ 

ɞɪɭɝɚ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɳɚɬɶ ɧɚ ɪɚɡɧɵɯ ɫɟɪɜɟɪɚɯ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɜ ɪɚɦɤɚɯ ɨɞ-

ɧɨɝɨ ɤɥɚɫɬɟɪɚ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɜɢɪɬɭɚɥɶ-

ɧɵɯ ɦɚɲɢɧ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤɚɤ ɧɚ ɫɟɪɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɬɚɤ ɢ ɧɚ ɫɚɦɢ ȼɆ 

ɫɬɚɜɢɬɶ ɧɨɜɟɣɲɢɟ ɜɟɪɫɢɢ Ɉɋ. 

ɇɟɨɛɯɨɞɢɦɨ ɪɟɡɟɪɜɢɪɨɜɚɬɶ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɟ ȼɆ. Ɋɟɡɟɪɜɢɪɨɜɚɧɢɟ ɜɵ-

ɩɨɥɧɹɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ, ɟɫɥɢ ɬɚɤɨɟ ɛɵɥɨ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɚɡɪɚ-

ɛɨɬɱɢɤɨɦ ɉɈ. ɇɟɨɛɯɨɞɢɦɨ ɪɟɡɟɪɜɢɪɨɜɚɬɶ ɜɚɠɧɵɟ ȻȾ ɧɚ ɭɪɨɜɧɟ ɋɍȻȾ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ȼɆ ɢ ɚɪɯɢɜɧɨɝɨ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɐɋɈȾ ɧɚɥɢɱɢɟ ɫɢɫɬɟɦɵ ɪɟɡɟɪɜ-

ɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ. ɋɢɫɬɟɦɚ ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ ɧɟ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɨɞ-

ɧɨɦ ɩɨɦɟɳɟɧɢɢ ɫ ɫɟɪɜɟɪɚɦɢ ɤɥɚɫɬɟɪɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ Ʌȼɋ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɫɟɬɢ (ɤɨɦɦɭɬɚɬɨɪɨɜ), ɬɚɤ ɢ ɥɢɧɢɣ 

ɫɜɹɡɢ (ɩɪɨɜɨɞɨɜ). ȼɫɟ ɜɟɞɭɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɥɚ-

ɝɚɸɬ ɫɜɨɢ ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɤɨɦɦɭɬɚɬɨɪɨɜ. Ɍɚɤɠɟ ɜɟɞɭ-

ɳɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɟɞɥɚɝɚɸɬ ɫɜɨɢ ɩɪɨɬɨɤɨɥɵ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɢ ɨɛɴɟɞɢɧɟɧɢɹ 

ɫɟɬɟɜɵɯ ɩɨɪɬɨɜ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɝɢɩɟɪɜɢɡɨɪ ɨɬ Microsoft ɜ ɨɛɥɚɫɬɢ 

ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɨɪɬɨɜ ɢ ɥɢɧɢɣ ɫɜɹɡɢ ɛɨɥɶɲɟ ɨɪɢɟɧɬɢɪɨɜɚɧ ɧɚ ɩɨɞɞɟɪɠɤɭ ɫɟɬɟ-

ɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Cisco. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ 

ɫɟɪɜɟɪɚɦɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɜ ɤɥɚɫɬɟɪɟ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɷɬɢ ɫɟɪɜɟɪɚ ɩɨɞɤɥɸɱɚɬɶ ɤ 

ɨɞɧɨɦɭ ɤɨɦɦɭɬɚɬɨɪɭ ɢɥɢ ɤ ɞɭɛɥɢɪɭɸɳɢɦ ɤɨɦɦɭɬɚɬɨɪɚɦ. Ʉɨɦɦɭɬɚɬɨɪɵ ɢ ɫɟɪ-

ɜɟɪɚ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɦɟɳɚɬɶ ɜ ɨɞɧɨɦ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ. 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɢ ɢ ɢɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɧɟɨɛɯɨ-

ɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɐɋɈȾ ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ. Ɇɢɧɢɦɚɥɶɧɨ ɞɥɹ ɦɨɧɢ-

ɬɨɪɢɧɝɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɨɤɨɥ SNMP. Ɋɚɛɨɬɭ ɩɨ ɷɬɨɦɭ ɩɪɨɬɨɤɨɥɭ 
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ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɫɟɪɜɟɪɧɨɟ, ɫɟɬɟɜɨɟ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɢ 

ɩɪɨɱɟɟ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɩɚɪɚɦɟɬɪɨɜ 

ɷɥɟɤɬɪɨɫɟɬɢ ɧɚ ɜɜɨɞɚɯ ɜ ɐɋɈȾ. 

 
3 Ⱥɩɪɨɛɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 

 

3.1 Ɉɩɢɫɚɧɢɟ ɬɟɤɭɳɟɣ ɫɢɬɭɚɰɢɢ ɢ ɫɬɪɭɤɬɭɪɵ ɐɋɈȾ ɋȽɄ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɪɭɤɬɭɪɚ ɐɋɈȾ ɈɈɈ «ɋɢɛɢɪɫɤɚɹ ɝɟɧɟɪɢɪɭɸɳɚɹ 

ɤɨɦɩɚɧɢɹ» ɪɚɡɪɨɡɧɟɧɚ ɢ ɧɟ ɭɧɢɮɢɰɢɪɨɜɚɧɚ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɬɚɧɰɢɹɦɢ. 

ɋɟɪɜɟɪɚ ɢ ɩɪɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɫɫɪɟɞɨɬɨɱɟɧɨ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ. Ɍɟɯɧɨ-

ɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ. ɋɨɫɬɚɜ, 

ɫɬɪɭɤɬɭɪɚ ɐɋɈȾ ɢ ɢɯ ɢɧɠɟɧɟɪɧɵɯ ɫɢɫɬɟɦ ɪɚɡɥɢɱɟɧ ɦɟɠɞɭ ɫɬɚɧɰɢɹɦɢ. ȿɞɢɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɜɧɭɬɪɢ ɤɨɦɩɚɧɢɢ ɤ ɨɫɧɚɳɟɧɢɸ ɢ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ ɧɟɬ. ɉɥɨɳɚɞ-

ɤɨɣ ɫ ɫɚɦɨɣ ɪɚɡɜɢɬɨɣ ɂɌ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɚɩɩɚɪɚɬ 

ɋȽɄ. 

Ɋɚɡɧɨɪɨɞɧɨɫɬɶ ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɭɪɨɜɧɹ ɪɚɡɜɢɬɢɹ ɂɌ-

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɫɬɚɧɰɢɣ ɫɜɹɡɚɧɵ ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɡɜɢɬɢɟɦ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ. 

Ⱦɨ ɪɟɮɨɪɦɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɤɚɠɞɚɹ ɫɬɚɧɰɢɹ ɛɵɥɚ ɧɟɡɚɜɢɫɢɦɚ. ȼɥɨɠɟ-

ɧɢɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɢɯ ɪɚɡɜɢɬɢɟ ɛɵɥɢ ɦɢɧɢɦɚɥɶɧɵ. ɉɨɫɥɟ 

ɤɨɧɫɨɥɢɞɚɰɢɢ ɫɬɚɧɰɢɣ ɜ ɨɞɧɨɣ ɤɨɦɩɚɧɢɢ ɪɚɡɜɢɬɢɟ ɂɌ-ɫɢɫɬɟɦ ɬɚɤɠɟ ɩɪɨɞɨɥɠɚ-

ɥɨɫɶ ɧɟɡɚɜɢɫɢɦɨ, ɬ. ɤ. ɂɌ-ɩɟɪɫɨɧɚɥ ɫɬɚɧɰɢɣ ɧɟ ɛɵɥ ɨɛɴɟɞɢɧɟɧ ɦɟɠɞɭ ɫɨɛɨɣ. 

ɂɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɤɨɧɫɨɥɢɞɚɰɢɢ ɂɌ-ɩɟɪɫɨɧɚɥɚ ɧɟ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɟɞɢɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɬɪɭɤɬɭɪɟ ɢ ɨɫɧɚɳɟɧɢɸ ɐɋɈȾ, ɩɪɢɧɰɢɩɵ ɪɚɡɜɢɬɢɹ ɂɌ-

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɍɪɨɜɟɧɶ ɂɌ-ɩɟɪɫɨɧɚɥɚ ɫɬɚɧɰɢɢ ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɢɡ-ɡɚ ɧɟɡɚ-

ɜɢɫɢɦɨɝɨ ɪɚɡɜɢɬɢɹ ɫɬɚɧɰɢɣ. ɍɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɂɌ-ɫɢɫɬɟɦ ɡɚɜɢɫɟɥ ɨɬ ɭɪɨɜɧɹ 

ɂɌ-ɩɟɪɫɨɧɚɥɚ ɫɬɚɧɰɢɣ ɢ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɞɢɪɟɤɬɨɪɚ ɫɬɚɧɰɢɢ ɧɚ ɪɚɡɜɢɬɢɟ ɂɌ-

ɫɢɫɬɟɦ. Ɉɫɧɨɜɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɂɌ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɛɵɥɢ ɨɫɭɳɟɫɬɜɥɟɧɵ ɩɨɫɥɟ 

ɪɟɮɨɪɦɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ ɫɬɪɚɧɵ (2007-2008 ɝɝ.). ɉɨɫɥɟ ɩɪɨɜɟ-

ɞɟɧɢɹ ɪɟɮɨɪɦɵ ɜɫɟ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɛɵɥɢ ɨɫɧɚɳɚɬɶɫɹ ɬɚɤɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ 

ɤɨɦɩɥɟɤɫɚɦɢ ɤɚɤ ȺɂɂɋɄɍɗ, ɋɈɌɂȺɋɋɈ, ȺɋɄɍɌɗ. Ⱦɚɧɧɵɟ ɤɨɦɩɥɟɤɫɵ ɦɚɫ-
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ɫɨɜɨ ɜɧɟɞɪɹɥɢɫɶ ɧɚ ɫɬɚɧɰɢɹɯ. ɇɚ ɦɨɦɟɧɬ ɢɯ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚ-

ɰɢɢ ɛɵɥɢ ɪɚɡɜɢɬɵ ɫɥɚɛɨ, ɩɨɷɬɨɦɭ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɛɵɥ ɢɫɩɨɥɶ-

ɡɨɜɚɧ ɤɥɚɫɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ. ɉɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɜɥɨɠɟɧɢɹ ɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɛɵɥɢ ɦɢɧɢɦɚɥɶɧɵ ɢ ɛɵɥɢ ɫɜɹɡɚɧɵ ɥɢɛɨ ɫ ɜɧɟ-

ɞɪɟɧɢɟɦ ɧɨɜɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɢɫɬɟɦ, ɥɢɛɨ ɫ ɩɨɞɞɟɪɠɚɧɢɟɦ ɜ ɪɚ-

ɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɬɟɤɭɳɢɯ ɫɢɫɬɟɦ. 

Ʉɨɧɫɨɥɢɞɚɰɢɹ ɂɌ-ɩɟɪɫɨɧɚɥɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɜ 2014 ɝɨɞɭ. ɋɥɟɞɭɸɳɢɦ 

ɲɚɝɨɦ ɫɬɚɥɚ ɪɚɡɪɚɛɨɬɤɚ ɟɞɢɧɨɣ ɂɌ-ɫɬɪɚɬɟɝɢɢ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɢɥɢ 

ɩɭɬɢ ɪɚɡɜɢɬɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ɉɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɂɌ-ɫɬɪɚɬɟɝɢɢ 

ɛɵɥɢ ɱɚɫɬɢɱɧɨ ɭɧɢɮɢɰɢɪɨɜɚɧɵ ɡɨɧɵ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ. Ɋɚɡɪɚɛɨɬɚɧɵ 

ɟɞɢɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ. Ɋɚɡɪɚɛɨɬɚɧɵ ɟɞɢɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɨɫɧɚɳɟɧɢɸ ɐɋɈȾ ɢɧɠɟɧɟɪɧɵɦɢ ɢ ɩɪɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ. Ɋɚɡɪɚɛɨɬɚɧɚ ɟɞɢɧɚɹ 

ɩɨɥɢɬɢɤɚ ɩɨ ɭɧɢɮɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
3.2 Ɋɟɡɭɥɶɬɚɬɵ ɜɧɟɞɪɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɬɢɩɨɜɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ 

ɐɋɈȾ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ 

 
ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

ɐɋɈȾ ɛɵɥɚ ɜɵɛɪɚɧɚ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-1. ɋɨɫɬɨɹɧɢɟ ɂɌ-ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɞɨ 

ɜɧɟɞɪɟɧɢɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɩɨɤɚɡɚɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

ɂɡ ɫɯɟɦɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɜɢɞɧɨ, ɱɬɨ ɞɨ ɜɧɟɞɪɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɤɥɚɫ-

ɫɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɩɨɫɬɪɨɟɧɢɸ ɐɋɈȾ. Ɉɫɧɨɜɧɨɟ ɫɟɪɜɟɪɧɨɟ ɢ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨ-

ɜɚɧɢɟ ɛɵɥɨ ɪɚɡɦɟɳɟɧɨ ɜ ɞɜɭɯ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɉɪɢɫɬɪɨɣɤɚ №1 ɢ ɋɟɪ-

ɜɟɪɧɚɹ №1). Ɉɛɚ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɹ ɛɵɥɢ ɜ ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɨɫɧɚɳɟɧɵ ɢɧ-

ɠɟɧɟɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɣ ɛɵɥɨ ɨɪɝɚɧɢɡɨ-

ɜɚɧɨ ɱɟɪɟɡ ȺȼɊ. Ʉɪɢɬɢɱɟɫɤɢ ɜɚɠɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɛɵɥɨ ɡɚɩɢ-

ɬɚɧɨ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɢɦɟɥɚɫɶ ɧɟ 

ɧɚ ɜɫɟɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɧɟ ɛɵɥɚ ɰɟɧɬɪɚɥɢɡɨɜɚɧɚ. Ɉɫɬɚɥɶɧɨɟ ɫɟɪɜɟɪɧɨɟ ɨɛɨɪɭ-

ɞɨɜɚɧɢɟ ɛɵɥɨ ɪɚɡɦɟɳɟɧɨ ɩɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ. ɑɚɳɟ ɜɫɟɝɨ ɧɨɜɵɟ ɫɢɫ-

ɬɟɦɵ ɢ ɫɟɪɜɟɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ ɛɥɢɡɤɨ ɪɚɫɩɨɥɚɝɚɥɨɫɶ ɤ ɩɨɥɶɡɨɜɚ-
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ɬɟɥɹɦ ɢɥɢ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ (ɞɚɬɱɢɤɢ, ɤɨɧɬɪɨɥɥɟɪɵ). ɉɟɪɫɨɧɚɥ ɧɟ 

ɫɬɪɟɦɢɥɫɹ ɪɚɡɦɟɳɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. ɋɟɪɜɟɪɧɨɟ ɨɛɨ-

ɪɭɞɨɜɚɧɢɟ, ɪɚɡɦɟɳɟɧɧɨɟ ɜɧɟ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɟ ɜɫɟɝɞɚ ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ 

ɨɩɬɢɦɚɥɶɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. ɑɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɦɟɳɚɥɨɫɶ 

ɧɚ Ƚɓɍ, ɱɬɨ ɨɫɥɨɠɧɹɥɨ ɞɨɫɬɭɩ ɩɟɪɫɨɧɚɥɭ. ɇɚ Ƚɓɍ ɧɟ ɨɛɟɫɩɟɱɢɜɚɥɢɫɶ ɨɩɬɢ-

ɦɚɥɶɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢ ɭɫɥɨɜɢɹ. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɚɹ ɪɚɡɪɨɡɧɟɧɧɨɫɬɶ ɫɟɪɜɟɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɭɜɟɥɢɱɢɜɚɥɨ ɜɪɟɦɹ ɪɟɚɤɰɢɢ ɩɟɪɫɨɧɚɥɚ ɧɚ 

ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɌɈ. 

ȼ ɪɚɦɤɚɯ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɈɈɈ «ɋɢɛɢɪɫɤɚɹ ɝɟɧɟɪɢɪɭɸɳɚɹ 

ɤɨɩɚɧɢɹ» ɛɵɥɚ ɩɨɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɣ ɢ ɫɟɪɜɟɪɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɫɟɪɜɟɪ-

ɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. ɉɨɦɟɳɟɧɢɟ ɛɵɥɨ ɩɪɢɜɟɞɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɂɧ-

ɫɬɪɭɤɰɢɢ ɤɨɦɩɚɧɢɢ ɩɨ ɨɫɧɚɳɟɧɢɸ ɫɟɪɜɟɪɧɵɯ ɩɨɦɟɳɟɧɢɣ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɛɵɥ ɡɚɦɟɧɟɧ ȺȼɊ ɞɥɹ ɫɟɪɜɟɪɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɧɚ ɛɨɥɟɟ ɦɨɳɧɵɣ. Ȼɵɥɚ 

ɡɚɦɟɧɟɧɚ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɛɨɥɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɭɸ. ɉɨɫɥɟ ɦɨɞɟɪɧɢɡɚ-

ɰɢɢ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɨɯɥɚɠɞɚɬɶ ɩɨɦɟɳɟɧɢɟ ɞɚɠɟ ɩɪɢ ɜɵɯɨɞɟ ɢɡ 

ɫɬɪɨɹ ɨɞɧɨɝɨ ɢɡ ɞɜɭɯ ɤɨɧɞɢɰɢɨɧɟɪɨɜ. Ȼɵɥ ɩɪɨɜɟɞɟɧ ɤɨɫɦɟɬɢɱɟɫɤɢɣ ɪɟɦɨɧɬ ɫ 

ɡɚɦɟɧɨɣ ɨɤɨɧ, ɞɟɦɨɧɬɚɠ ɫɬɚɪɵɯ ɤɚɛɟɥɶɧɵɯ ɥɨɬɤɨɜ ɢ ɩɪɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ȼɵɥɨ ɡɚɦɟɧɟɧɨ ɷɥɟɤɬɪɨɫɟɬɟɜɨɟ ɯɨɡɹɣɫɬɜɨ – ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɩɪɨɜɨɞɚ, ɚɜɬɨɦɚ-

ɬɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ. ɋɟɪɜɟɪɧɨɟ ɩɨɦɟɳɟɧɢɟ ɨɫɧɚɫɬɢɥɢ ɷɥɟɤɬɪɨɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɨɦ. ɉɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɤɚɠɞɵɣ ɫɟɪɜɟɪɧɵɣ 

ɲɤɚɮ ɢɦɟɟɬ ɞɜɚ ɪɚɡɞɟɥɶɧɵɯ ɜɜɨɞɚ ɨɬ ɪɚɡɧɵɯ ɮɚɡ ɫ ɪɚɡɥɢɱɧɵɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ-

ɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. ȼ ɪɚɦɤɚɯ ɦɨɞɟɪɧɢɡɚɰɢɢ Ʌȼɋ ɛɵɥɢ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɜɫɟ 

ɤɚɧɚɥɵ ɫɜɹɡɢ, ɜɵɯɨɞɹɳɢɟ ɢɡ ɫɟɪɜɟɪɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. ȼɫё ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ 

ɨɫɧɚɳɟɧɨ ɫɢɫɬɟɦɚɦɢ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨ Ʌȼɋ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɇɨɞɟɪɧɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɲɟɫɬɜɨɜɚɥ ɜɵɛɨɪ ɫɩɨɫɨɛɨɜ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɹɰɟɜ ɫɨɬɪɭɞɧɢɤɢ ɈɈɈ «ɋɢɛɢɪɫɤɚɹ ɝɟ-

ɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ» ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɩɭɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɟɪɜɟɪɧɨɣ ɢɧɮɪɚ-



68 

 

ɫɬɪɭɤɬɭɪɵ. ɇɚ ɨɫɧɨɜɚɧɢɣ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ ɂɌ ɢ ɧɚ ɨɫɧɨɜɚɧɢɣ 

ɨɩɵɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜ ɂɫɩɨɥɧɢɬɟɥɶɧɨɦ ɚɩɩɚɪɚɬɟ ɈɈɈ «ɋɢɛɢɪ-

ɫɤɨɣ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ» ɫɪɚɡɭ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɐɋɈȾ. ȼ 

ɞɚɥɶɧɟɣɲɟɦ ɜɫɬɚɥ ɜɵɛɨɪ ɚɩɩɚɪɚɬɧɨɣ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. Ɋɚɫɫɦɚɬ-

ɪɢɜɚɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ: ɤɥɚɫɫɢɱɟɫɤɢɟ ɨɬɞɟɥɶɧɵɟ ɫɟɪɜɟɪɚ ɢ ɋɏȾ, ɛɥɟɣɞ 

ɤɨɪɡɢɧɚ ɫ ɫɟɪɜɟɪɚɦɢ-ɥɟɡɜɢɹɦɢ ɢ ɫ ɋɏȾ, ɝɢɛɪɢɞɧɚɹ ɫɢɫɬɟɦɚ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɤɚɠɞɨɣ ɩɥɚɬɮɨɪɦɵ ɢ ɰɟɧɵ ɧɚ ɫɟɪɜɟɪɚ, ɛɵɥ ɫɞɟɥɚɧ 

ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ stand-alone ɫɟɪɜɟɪɨɜ. Ɍɚɤɨɣ ɜɵɛɨɪ ɨɛɭɫɥɨɜɥɟɧ ɛɨɥɶɲɢɦ ɩɨɥɨ-

ɠɢɬɟɥɶɧɵɦ ɨɩɵɬɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɨɛɧɵɯ ɩɥɚɬɮɨɪɦ, ɧɟɫɦɨɬɪɹ ɧɚ ɦɟɧɶɲɭɸ 

ɤɨɦɩɚɤɬɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɟɲɟɧɢɹ. ɉɨɫɥɟ ɜɵɛɨɪɚ ɬɢɩɚ ɫɟɪɜɟɪɧɨɣ ɩɥɚɬɮɨɪɦɵ, ɛɵɥ 

ɨɫɭɳɟɫɬɜɥɟɧ ɨɬɛɨɪ ɜɟɞɭɳɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɜɵɩɭɫɤɚɸɳɢɯ ɫɟɪɜɟɪɚ, ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɟ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɥɚɫɬɟɪɚ ɛɵɥ  ɜɵɛɪɚɧɵ ɦɨ-

ɞɟɥɢ ɋɏȾ ɧɚɱɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɬ. ɤ. ɬɟɤɭɳɚɹ ɢ ɩɟɪɫɩɟɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɥɚ-

ɫɬɟɪ ɞɨɥɠɧɚ ɛɵɥɚ ɛɵɬɶ ɧɟɜɵɫɨɤɨɣ. ɋɏȾ ɩɥɚɧɢɪɨɜɚɥɨɫɶ ɩɨɞɤɥɸɱɚɬɶ ɤ ɫɟɪɜɟɪɚɦ 

ɧɚɩɪɹɦɭɸ (ɜɵɪɨɠɞɟɧɧɚɹ SAN-ɫɟɬɶ). Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɤɥɚɫɬɟɪɚ ɜɢɪ-

ɬɭɚɥɢɡɚɰɢɢ ɛɵɥɨ ɩɨɞɨɛɪɚɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 

ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɨɞɟɥɶ ɫɟɪɜɟɪɧɨɝɨ ɲɤɚɮɚ ɭɜɟɥɢɱɟɧɧɵɯ ɪɚɡɦɟɪɨɜ ɢ ɫɬɚɧɞɚɪɬɧɨɣ 

ɜɵɫɨɬɵ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢ ɦɨɧɬɚɠɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ. Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɜɫɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɦɨ-

ɞɟɥɢ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɤɨɦɟɧɞɚɰɢɣ ɭɤɚ-

ɡɚɧɧɵɯ ɜɵɲɟ ɩɪɢɨɛɪɟɬɚɥɨɫɶ ɞɜɚ ɂȻɉ. Ʉɚɠɞɵɣ ɢɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚ-

ɧɢɹ ɩɨɞɤɥɸɱɚɥɫɹ ɤ ɫɜɨɟɦɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɜɵɤɥɸɱɚɬɟɥɸ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜ 

ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ, ɢɦɟɸɳɟɟ ɞɜɚ ɛɥɨɤɚ ɩɢɬɚɧɢɹ ɩɨɞɤɥɸɱɚɥɨɫɶ ɤ ɪɚɡɧɵɦ ɂȻɉ. 

Ɇɨɳɧɨɫɬɶ ɢ ɜɪɟɦɹ ɚɜɬɨɧɨɦɧɨɣ ɪɚɛɨɬɵ ɜɵɛɢɪɚɥɨɫɶ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɢɧ-

ɮɨɪɦɚɰɢɨɧɧɵɦ ɫɢɫɬɟɦɚɦ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. Ɍɚɤɠɟ ɦɨɞɟɥɶ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟ-

ɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɜɵɛɢɪɚɥɚɫɶ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨɛɵ ɨɞɢɧ ɢɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟ-

ɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɦɨɝ ɧɟɫɬɢ ɜɫɸ ɧɚɝɪɭɡɤɭ ɜ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɞɧɢɦ ɛɥɨɤɨɦ ɩɢɬɚɧɢɹ ɛɵɥ ɩɪɢɨɛɪɟ-

ɬɟɧ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ȺȼɊ ɫɬɨɟɱɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. ȺȼɊ ɩɨɞɤɥɸɱɚɥɫɹ ɤ ɞɜɭɦ 

ɢɫɬɨɩɧɢɤɚɦ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. ȼɵɛɨɪ ɜ ɩɨɥɶɡɭ ɫɬɨɟɱɧɨɝɨ ȺȼɊ ɛɵɥ ɫɞɟ-
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ɥɚɧ ɢɡ-ɡɚ ɪɚɡɧɢɰɵ ɜ ɰɟɧɟ ɦɟɠɞɭ ɬɚɤɨɣ ɦɨɞɟɥɶɸ ɢ ɨɛɳɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦ 

ȺȼɊ ɞɥɹ ɜɫɟɝɨ ɐɋɈȾ. Ⱦɥɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɢɬɚɧɢɹ ɜ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ ɛɵɥɢ 

ɜɵɛɪɚɧɵ ɦɨɞɭɥɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɢɬɚɧɢɹ ɫ ɦɨɧɢɬɨɪɢɧɝɨɦ ɨɛɳɟɣ ɧɚɝɪɭɡɤɢ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɭɞɚɥɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɦɢ ɪɨɡɟɬɤɚɦɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟ-

ɧɢɹ ɞɭɛɥɢɪɨɜɚɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɪɜɟɪɨɜ ɤ ɤɨɦɦɭɬɚɬɨɪɚɦ ɢ ɞɥɹ ɜɧɟɲɧɢɯ 

ɩɨɞɤɥɸɱɟɧɢɣ Ʌȼɋ ɛɵɥɨ ɜɵɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ Cisco. Ⱦɚɧɧɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ 

ɛɵɥ ɜɵɛɪɚɧ ɢɡ-ɡɚ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɨɦɩɚɧɢɢ ɢ ɢɡ-ɡɚ 

ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɞɚɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. Ɍɚɤɠɟ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɦɦɭɬɚɬɨɪɨɜ ɤɨɦɩɚɧɢɹ Cisco ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɬɟɯɧɨɥɨɝɢɸ ɫɬɟɤɢɪɨɜɚɧɢɹ ɤɨɦɦɭɬɚɬɨɪɨɜ [22]. ɋɬɟɤɢɪɨɜɚɧɢɹ ɤɨɦɦɭɬɚɬɨɪɨɜ ɷɬɨ 

ɬɟɯɧɨɥɨɝɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɧɟɫɤɨɥɶɤɨ ɤɨɦɦɭɬɚɬɨɪɨɜ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɨɞɢɧ ɥɨɝɢ-

ɱɟɫɤɢɣ ɤɨɦɦɭɬɚɬɨɪ ɫ ɩɨɦɨɳɶɸ ɜɵɞɟɥɟɧɧɨɣ ɲɢɧɵ ɞɥɹ ɫɬɟɤɢɪɨɜɚɧɢɹ. ɋɬɟɤɢɪɨ-

ɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɟɠɞɭ ɜɫɟɦɢ ɤɨɦɦɭɬɚɬɨɪɚɦɢ 

ɧɚ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ (ɨɬ 20 Ƚɛɢɬ/ɫ). Ɂɚ ɫɱɟɬ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢ ɩɪɢ ɩɪɚɜɢɥɶ-

ɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɩɨɪɬɨɜ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɜ ɫɬɨɣɤɟ ɜɫɟ ɫɟɬɟɜɵɟ ɩɨɞɤɥɸ-

ɱɟɧɢɹ ɛɭɞɭɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɵ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɤɨɦɦɭɬɚɬɨɪɚ. ȼ ɞɚɧɧɨɦ ɫɥɭ-

ɱɚɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɫɬɟɤɢɪɨɜɚɬɶ ɞɜɚ ɤɨɦɦɭɬɚɬɨɪɚ. Ⱦɥɹ ɧɚɞɟɠɧɨɝɨ ɩɨɞ-

ɤɥɸɱɟɧɢɹ ɫɟɪɜɟɪɨɜ ɤ ɤɨɦɦɭɬɚɬɨɪɭ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɟɳɟ ɨɞɧɚ ɬɟɯɧɨɥɨɝɢɹ Cis-

co – LACP. LACP – ɩɪɨɬɨɤɨɥ Cisco, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɴɟɞɢɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɮɢɡɢ-

ɱɟɫɤɢɯ ɩɨɪɬɨɜ ɜ ɨɞɢɧ ɥɨɝɢɱɟɫɤɢɣ. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɨɝɢɱɟɫɤɨɝɨ ɩɨɪɬɚ 

ɪɚɜɧɚ ɫɭɦɦɟ ɩɪɨɩɭɫɤɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɜɫɟɯ ɩɨɪɬɨɜ. Ɍɚɤɠɟ ɞɚɧɧɵɣ ɩɪɨɬɨɤɨɥ 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Microsoft Windows Server 2012 ɢ ɜɵɲɟ. 

ȼ ɫɟɪɜɟɪɚɯ ɞɥɹ ɧɚɞɟɠɧɨɫɬɢ ɨɞɧɚ ɩɚɪɚ ɮɢɡɢɱɟɫɤɢɯ ɩɨɪɬɨɜ ɨɛɴɟɞɢɧɹɥɚɫɶ ɜ ɨɞɢɧ 

ɥɨɝɢɱɟɫɤɢɣ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɬɢ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. ȼɬɨɪɚɹ ɩɚɪɚ ɮɢɡɢɱɟɫɤɢɯ 

ɩɨɪɬɨɜ ɨɛɴɟɞɢɧɹɥɚɫɶ ɜ ɨɞɢɧ ɥɨɝɢɱɟɫɤɢ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɬɟɜɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ 

ɫɟɪɜɟɪɚɦɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ. ȼ ɤɚɠɞɨɣ ɩɚɪɟ ɩɨɪɬɵ ɩɨɞɤɥɸɱɚɥɢɫɶ ɤ ɪɚɡɧɵɦ ɤɨɦ-

ɦɭɬɚɬɨɪɚɦ ɫɬɟɤɚ. Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɞɤɥɸɱɟɧɢɹ USB-ɤɥɸɱɟɣ ɤ ɜɢɪɬɭɚɥɶɧɵɦ 

ɦɚɲɢɧɚɦ ɛɵɥ ɩɪɢɨɛɪɟɬɟɧ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɡɜɨɥɹɸɳɢɣ «ɩɪɨɛɪɚɫɵɜɚɬɶ» USB-

ɤɥɸɱɢ ɢɫɩɨɥɶɡɭɹ Ʌȼɋ. ȼ ɤɚɱɟɫɬɜɟ ɝɢɩɟɪɜɢɡɨɪɚ ɛɵɥ ɜɵɛɪɚɧ ɝɢɩɟɪɜɢɡɨɪ Mi-

crosoft ɢɡ-ɡɚ ɛɨɥɶɲɟɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɜ ɤɨɦɩɚɧɢɢ Ɉɋ ɫɟɦɟɣɫɬɜɚ Windows ɢ 
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ɧɚɥɢɱɢɹ ɤɨɦɩɟɬɟɧɰɢɢ ɭ ɫɨɬɪɭɞɧɢɤɨɜ ɩɨ ɞɚɧɧɨɦɭ ɝɢɩɟɪɜɢɡɨɪɭ. ȼ ɩɪɢɥɨɠɟɧɢɢ ȼ 

ɩɨɤɚɡɚɧɚ ɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɞɤɥɸɱɟɧɢɣ ɜ ɫɟɪɜɟɪɧɨɦ ɲɤɚɮɭ. ȼ 

ɩɪɢɥɨɠɟɧɢɢ Ƚ ɩɨɤɚɡɚɧɚ ɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɟɪɜɟɪ-

ɧɨɦ ɲɤɚɮɭ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɟɤɭɳɢɣ ɫɨɫɬɚɜ ɫɟɪɜɟɪɨɜ, ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɣ ɪɨɫɬ ɧɚ-

ɝɪɭɡɤɢ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɢɨɛɪɟɫɬɢ ɛɨɥɟɟ ɦɨɳɧɵɟ ɫɟɪɜɟɪɵ, ɧɨ ɜ ɦɟɧɶ-

ɲɟɦ ɤɨɥɢɱɟɫɬɜɟ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɳɟɝɨɫɹ ɛɸɞɠɟɬɚ ɢ ɪɚɫɱɟɬɨɜ ɧɚɝɪɭɡɤɢ ɛɵɥɨ 

ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɛɭɞɟɬ ɩɪɢɨɛɪɟɬɟɧɢɟ ɬɪɟɯ ɫɟɪɜɟɪɨɜ ɞɥɹ 

ɤɥɚɫɬɟɪɢɡɚɰɢɢ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɫɯɟɦ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɥɚɧɢɪɨɜɚɥɨɫɶ ɨɪɝɚɧɢ-

ɡɨɜɚɬɶ ɐɋɈȾ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ, ɚ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɭɧɤɬɚɦ ɜɬɨɪɨɝɨ. Ɇɨɧɬɚɠ ɢ ɩɭɫ-

ɤɨ-ɧɚɥɚɞɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɫɢɥɚɦɢ ɩɟɪɫɨɧɚɥɚ ɈɈɈ «ɋɢɛɢɪɫɤɚɹ 

ɝɟɧɟɪɢɪɭɸɳɚɹ ɤɨɦɩɚɧɢɹ». ɋɯɟɦɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-1 ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɩɨɤɚɡɚɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɤɥɚɫɬɟɪ 

ɛɵɥ ɩɪɢɧɹɬ ɜ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. Ⱥɤɬ ɜɜɨɞɚ ɜ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. ɉɨɫɥɟ ɜɜɟɞɟɧɢɹ ɤɥɚɫɬɟɪɚ ɜ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚ-

ɰɢɸ ɧɚɱɚɥɫɹ ɩɪɨɰɟɫɫ ɩɨɫɬɟɩɟɧɧɨɣ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɮɢɡɢɱɟɫɤɢɯ ɫɟɪɜɟɪɨɜ. ɇɚ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɢɪɬɭɚɥɢɡɚɰɢɹ ɪɟɫɭɪɫɨɜ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ ɫɟɛɹ ɫ ɩɨɥɨɠɢɬɟɥɶ-

ɧɨɣ ɫɬɨɪɨɧɵ. Ɂɚ ɫɱɟɬ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɩɨɜɵɫɢɥɚɫɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦ-

ɧɵɯ ɤɨɦɩɥɟɤɫɨɜ. ɍɩɪɨɫɬɢɥɨɫɶ ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɨɜ (ɈɁɍ, ɞɢɫɤɨɜɨɟ ɩɪɨɫɬɪɚɧ-

ɫɬɜɨ) ɞɥɹ ɜɢɪɬɭɚɥɶɧɵɯ ɫɟɪɜɟɪɨɜ. ɇɚ ɧɨɜɵɯ ɜɟɪɫɢɹɯ Ɉɋ ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɜɵɤɥɸɱɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. ȼɢɪɬɭɚɥɢɡɚɰɢɹ ɫɟɪɜɟɪɨɜ 

ɪɟɲɢɥɚ ɩɪɨɛɥɟɦɭ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɪɟɫɭɪɫɨɜ ɞɥɹ ɱɚɫɬɢ ɫɟɪɜɟɪɨɜ. Ɂɚ ɫɱɟɬ 

ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɭɦɟɧɶɲɢɥɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɡɚɩɱɚɫɬɟɣ ɞɥɹ ɫɟɪɜɟɪɨɜ. Ȼɥɚɝɨ-

ɞɚɪɹ ɫɢɫɬɟɦɟ ɦɨɧɢɬɨɪɢɧɝɚ ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɥɟɞɢɬɶ ɡɚ ɩɨɬɪɟɛɥɟɧɢɟɦ ɪɟ-

ɫɭɪɫɨɜ ɜɢɪɬɭɚɥɶɧɵɯ ɦɚɲɢɧ. Ȼɥɚɝɨɞɚɪɹ ɝɢɩɟɪɜɢɡɨɪɭ ɦɨɠɧɨ ɜ ɨɞɧɨɣ ɤɨɧɫɨɥɢ 

ɛɵɫɬɪɨ ɨɰɟɧɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɪɟɫɭɪɫɨɜ ɜɢɪɬɭɚɥɶɧɵɦɢ ɦɚɲɢɧɚɦɢ. ɍɜɟɥɢɱɢɥɚɫɶ 

ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ ɫɟɬɢ, ɬ. ɤ. ɞɨ ɦɨɞɟɪɧɢɡɚɰɢɢ ɱɚɫɬɶ ɫɟɪɜɟɪɨɜ ɛɵɥɚ 

ɩɨɞɤɥɸɱɟɧɚ ɩɨ ɤɚɧɚɥɚɦ ɫ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 100 Ɇɛɢɬ/ɫ. ɋɧɢɡɢɥɨɫɶ 

ɤɨɥɢɱɟɫɬɜɨ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ LAN-ɫɟɬɢ. Ʉɥɚɫɬɟɪ ɩɨɡɜɨɥɢɥ ɪɚɡɦɟɫɬɢɬɶ ɧɨɜɵɟ 
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ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɭɜɟɥɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ 

ɜɢɪɬɭɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɟɫɭɪɫɨɜ. 



72 

 

ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɬɟɯɧɨ-

ɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚɰɢɢ ɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦɢ. ɉɨ ɪɟɡɭɥɶ-

ɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɫɧɢɠɚɟɬɫɹ ɧɚɝɪɭɡɤɚ ɧɚ ɢɧɠɟɧɟɪɧɵɟ ɫɢɫɬɟɦɵ ɐɋɈȾ. Ʉɥɚɫɬɟ-

ɪɢɡɚɰɢɹ ɫɧɢɠɚɟɬ ɧɚɝɪɭɡɤɭ ɧɚ ɥɨɤɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɛɥɟɝɱɚɟɬ ɩɪɨ-

ɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɪɨɱɢɯ ɪɚɛɨɬ ɫ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɟɫɦɨɬɪɹ 

ɧɚ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɫɟɪɜɟɪɨɜ ɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɟɣ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɜɧɟɞɪɹɬɶ 

ɤɥɚɫɬɟɪɢɡɚɰɢɸ ɧɚ ɜɫɟɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɜ ɷɧɟɪɝɟɬɢɤɟ ɨɫɨɛɟɧɧɨ 

ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɚɞɟɠɧɨɫɬɢ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɭɫɩɟɲɧɨ ɨɩɵɬɟ ɜɧɟɞɪɟɧɢɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɧɚ Ʉɪɚɫɧɨɹɪ-

ɫɤɨɣ Ɍɗɐ-1, ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧɨ ɞɚɥɶɧɟɣɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨ-

ɝɢɢ ɧɚ ɜɫɟ ɫɬɚɧɰɢɢ. ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɜ ɜɢɪɬɭɚɥɶɧɭɸ ɫɪɟɞɭ ɛɭɞɭɬ ɩɟɪɟɧɟɫɟɧɵ ɜɫɟ 

ɮɢɡɢɱɟɫɤɢɟ ɫɟɪɜɟɪɵ. Ʉɚɤ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɢɪɬɭɚɥɢɡɚ-

ɰɢɢ ɩɨɞɜɟɪɝɧɭɬɶɫɹ ɜɫɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɦɟɫɬɚ ɪɚɛɨɬ-

ɧɢɤɨɜ (ɞɚɥɟɟ – ȺɊɆ). ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ȺɊɆ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɫɨɧɚɥɶ-

ɧɵɟ ɤɨɦɩɶɸɬɟɪɵ. ɉɥɚɧɢɪɭɟɬɫɹ ɡɚɦɟɧɢɬɶ ɢɯ ɜɢɪɬɭɚɥɶɧɵɦɢ ȺɊɆ ɢɥɢ ɜɢɪɬɭɚɥɶ-

ɧɵɦ ɫɟɪɜɟɪɨɦ ɬɟɪɦɢɧɚɥɨɜ, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɫɬɭɩ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɉɈ 

ɦɧɨɠɟɫɬɜɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
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