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ȼɨɥɝɨɞɨɧɫкɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫкɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨвɚɬɟɥɶɫкɨɝɨ ɹɞɟɪɧɨɝɨ 

ɭɧɢвɟɪɫɢɬɟɬɚ «МɂɎɂ», ȼɨɥɝɨɞɨɧɫк, Ɋɨɫɬɨвɫкɚɹ ɨɛɥ., Ɋɨɫɫɢɹ 

  
ȼ ɫɬɚɬɶɟ ɨɩиɫɚɧɵ ɦɟɬɨɞ и ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɚɜɬɨɪɚɦи ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɞɥɹ 
ɚɜɬɨɦɚɬиɡɚɰии ɨɩɟɪɚɬиɜɧɵɯ ɪɚɫɱёɬɨɜ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи ɪɟɚкɬɨɪɚ ȼȼɗɊ-1000. 

Пɪиɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɧɵɟ ɡɚɜиɫиɦɨɫɬи, ɷкɪɚɧɧɵɟ ɮɨɪɦɵ и ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬиɪɨɜɚɧиɹ. 
Ɉɰɟɧɟɧɨ ɫɧиɠɟɧиɟ ɩɨɝɪɟɲɧɨɫɬи ɪɚɫɱёɬɨɜ. Пɪɟɞɥɨɠɟɧ ɩɭɬɶ ɪɚɡɜиɬиɹ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ кɚк ɷɥɟɦɟɧɬɚ ɰиɮɪɨɜɨɝɨ ɞɜɨɣɧикɚ ɹɞɟɪɧɨɝɨ ɪɟɚкɬɨɪɚ ȼȼɗɊ-1000. 

  

Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ȼȼɗɊ-1000, ɪɟɚкɬиɜɧɨɫɬɶ, ɬɨɩɥиɜɧɚɹ ɡɚɝɪɭɡкɚ, ɷɮɮɟкɬɵ ɪɟɚкɬиɜɧɨɫɬи, 
кɨɷɮɮиɰиɟɧɬɵ ɪɟɚкɬиɜɧɨɫɬи, Пɋ ɋɍɁ, ɈɊ ɋɍɁ, ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɟ ɯɚɪɚкɬɟɪиɫɬики. 
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ɁȺȾȺɑɂ ɊȺȻɈɌɕ 

ɂɡɦɟɧɟɧиɹ ɫɨɫɬɨɹɧиɹ ɪɟɚкɬɨɪɧɨɣ ɭɫɬɚɧɨɜки, ɫɜɹɡɚɧɧɵɟ ɫ ɜɜɟɞɟɧиɟɦ 
ɪɟɚкɬиɜɧɨɫɬи, ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɫɨɛɭɸ ɨɩɚɫɧɨɫɬɶ ɜɜиɞɭ ɫɭɳɟɫɬɜɨɜɚɧиɹ ɜɨɡɦɨɠɧɨɫɬи 
ɪɚɡɝɨɧɚ ɧɚ ɦɝɧɨɜɟɧɧɵɯ ɧɟɣɬɪɨɧɚɯ ɩɪи ɜɜɟɞɟɧии ɪɟɚкɬиɜɧɨɫɬи, ɜɟɥиɱиɧɚ кɨɬɨɪɨɣ 
ɩɪɟɜɵɲɚɟɬ ɷɮɮɟкɬиɜɧɭɸ ɞɨɥɸ ɡɚɩɚɡɞɵɜɚɸɳиɯ ɧɟɣɬɪɨɧɨɜ.  

ɗɬɨ ɨɛɭɫɥɚɜɥиɜɚɟɬ ɧɟɨɛɯɨɞиɦɨɫɬɶ ɮɨɪɦиɪɨɜɚɧиɹ ɭ ɨɩɟɪɚɬиɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ 
ɪɟɚкɬɨɪɧɨɝɨ ɰɟɯɚ (Ɋɐ) ɱёɬкɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧиɹ ɨ кɨɧɟɱɧɨɦ ɫɨɫɬɨɹɧии ɪɟɚкɬɨɪɧɨɣ 
ɭɫɬɚɧɨɜки (Ɋɍ). Ɍɚкɨɟ ɩɪɟɞɫɬɚɜɥɟɧиɟ ɨɛɟɫɩɟɱиɜɚɟɬɫɹ: 

 кɨɦɩɟɬɟɧɬɧɨɫɬɶɸ ɩɟɪɫɨɧɚɥɚ, ɜкɥɸɱɚɸɳɟɣ ɨɩɵɬ ɷкɫɩɥɭɚɬɚɰии Д1, 2]; 

 ɩɭɬёɦ ɨɩɟɪɚɬиɜɧɨɝɨ ɪɚɫɱёɬɚ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜиɹ.  

Ɇɟɬɨɞики ɨɩɟɪɚɬиɜɧɨɝɨ ɪɚɫɱёɬɚ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи иɡɜɟɫɬɧɵ Д3Ж, ɚ ɧɚ 
Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ ɩɪɟɞɩиɫɚɧɵ ɷкɫɩɥɭɚɬɚɰиɨɧɧɨɣ ɞɨкɭɦɟɧɬɚɰиɟɣ ɧɚ ɪɟɚкɬɨɪ - ɚɥɶɛɨɦ 
ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ ɯɚɪɚкɬɟɪиɫɬик (ɇФɏ). Ɉɞɧɚкɨ ɨɬɫɭɬɫɬɜиɟ ɜ ɭкɚɡɚɧɧɨɦ ɬиɩɟ 
ɞɨкɭɦɟɧɬɨɜ Д4Ж ɩɨɲɚɝɨɜɵɯ ɦɟɬɨɞик ɪɚɫɱёɬɚ ɜ ɨɛɨɫɧɨɜɚɧиɟ ɜɨɡɞɟɣɫɬɜиɣ ɧɚ 
ɪɟɚкɬиɜɧɨɫɬɶ ɫ ɭɱёɬɨɦ кɫɟɧɨɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɨɝɪɚɧиɱиɜɚɟɬ ɩɨɥɧɨɬɭ ɩɪɟɞɫɬɚɜɥɟɧиɹ ɨ 
ɩɟɪɟɯɨɞɧɨɦ ɩɪɨɰɟɫɫɟ.  

ȼɵɩɨɥɧɟɧиɟ ɪɚɫɱёɬɨɜ ɜɪɭɱɧɭɸ ɡɚɧиɦɚɟɬ ɧɟкɨɬɨɪɨɟ ɜɪɟɦɹ – ɨкɨɥɨ 5-10 ɦиɧɭɬ ɜ 
ɭɫɥɨɜиɹɯ ɨɬɫɭɬɫɬɜиɹ ɨɬɜɥɟкɚɸɳиɯ ɮɚкɬɨɪɨɜ, ɪɟɞкɨ ɞɨɫɬиɠиɦɵɯ ɩɪи ɪɚɛɨɬɟ ɪɚɛɨɬɵ 
ɫɦɟɧɵ ɛɥɨɱɧɨɝɨ ɳиɬɚ ɭɩɪɚɜɥɟɧиɹ (Ȼɓɍ) – и ɨɬɜɥɟкɚɟɬ ɜɧиɦɚɧиɟ ɨɩɟɪɚɬиɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ Ȼɓɍ ɨɬ ɬɟкɭɳɟɝɨ ɬɟɯɧɨɥɨɝиɱɟɫкɨɝɨ ɩɪɨɰɟɫɫɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɟɡɭɥɶɬɚɬɵ 
ɪɭɱɧɨɝɨ ɫɱёɬɚ, кɚк ɩɪɚɜиɥɨ, ɨɛɧɚɪɭɠиɜɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ.  

ɍкɚɡɚɧɧɵɟ ɩɪɨɛɥɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɨɬɱɚɫɬи ɧиɜɟɥиɪɨɜɚɧɵ ɩɭɬɟɦ иɫɩɨɥɶɡɨɜɚɧиɹ 
ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ кɨɞɨɜ, ɩɪиɦɟɧɹɟɦɵɯ ɩɪи ɪɚɫɱёɬɟ ɇФɏ кɚɠɞɨɣ ɬɨɩɥиɜɧɨɣ 
ɡɚɝɪɭɡки ɪɟɚкɬɨɪɨɜ ȼȼɗɊ-1000. Ɉɞɧɚкɨ ɷɬɨ ɩɨɬɪɟɛɨɜɚɥɨ ɛɵ ɧɚɥиɱиɹ ɭ ɨɩɟɪɚɬиɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ кɨɦɩɟɬɟɧɰиɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳиɯ ɛɨɥɟɟ ɫɩɟɰиɚɥиɫɬɚɦ ɨɬɞɟɥɨɜ ɹɞɟɪɧɨɣ 
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ɛɟɡɨɩɚɫɧɨɫɬи и ɧɚɞёɠɧɨɫɬи (ɈəȻиɇ) ɚɬɨɦɧɨɣ ɫɬɚɧɰии. Ɉɬɫɭɬɫɬɜиɟ ɜɨɡɦɨɠɧɨɫɬи 
ɩɪɨɜɟɞɟɧиɹ ɩɨɞɨɛɧɵɯ ɩɪɨɰɟɞɭɪ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫɦɟɧɵ Ȼɓɍ ɞɟɥɚɟɬ ɩɨɫɬɨɹɧɧɨɟ 
иɫɩɨɥɶɡɨɜɚɧиɟ ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ кɨɞɨɜ ɧɟɪɚɰиɨɧɚɥɶɧɵɦ. 

ɇɚиɛɨɥɟɟ ɩɟɪɫɩɟкɬиɜɧɵɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɨɡɞɚɧиɟ ɦɟɬɨɞики ɩɪɨɜɟɞɟɧиɹ ɪɚɫɱёɬɨɜ 
и ɟё ɪɟɚɥиɡɚɰиɹ ɜ ɜиɞɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ (Пɋ). ȼ ɪɚɦкɚɯ ɩɪиɨɪиɬɟɬɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧиɹ ȽɄ «Ɋɨɫɚɬɨɦ» – ɰиɮɪɨɜиɡɚɰии Д5Ж – ɬɚкɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɦɨɠɟɬ 
иɫɩɨɥɧɹɬɶ ɪɨɥɶ иɧɬɟɪɚкɬиɜɧɨɝɨ ɞɭɛɥикɚɬɚ ɷкɫɩɥɭɚɬɚɰиɨɧɧɨɣ ɞɨкɭɦɟɧɬɚɰии ɪɟɚкɬɨɪɚ – 

ɚɥɶɛɨɦɚ ɇФɏ. ȼ ɫɜɹɡи ɫ ɜɵɲɟɫкɚɡɚɧɧɵɦ ɜ ɡɚɞɚɱɭ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ, ɩɪɨɜɨɞиɦɨɣ 
ɫɩɟɰиɚɥиɫɬɚɦи Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ и ȼɂɌɂ ɇɂəɍ ɆɂФɂ, ɜɨɲɥи: 

 ɨɰɟɧкɚ ɩɨɝɪɟɲɧɨɫɬи иɦɟɸɳɟɣɫɹ ɦɟɬɨɞики ɨɩɟɪɚɬиɜɧɵɯ ɪɚɫɱёɬɨɜ иɡɦɟɧɟɧиɹ 
ɪɟɚкɬиɜɧɨɫɬи; 

 ɪɚɡɪɚɛɨɬкɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɥɹ ɪɚɫɱёɬɚ – иɧɬɟɪɚкɬиɜɧɨɝɨ ɞɭɛɥикɚɬɚ 
ɚɥɶɛɨɦɚ ɇФɏ. 
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Ɂɚɞɚɱɚ ɩɨɜɵɲɟɧиɹ ɬɨɱɧɨɫɬи ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ ɪɚɫɱɟɬɨɜ ɚкɬиɜɧɵɯ ɡɨɧ 
ɪɟɚкɬɨɪɨɜ ɹɜɥɹɟɬɫɹ кɥɸɱɟɜɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧиɹ иɯ ɛɟɡɨɩɚɫɧɨɫɬи. ɇɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɟ 
кɨɞɵ иɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧиɹ ɩɚɪɚɦɟɬɪɨɜ ɚкɬиɜɧɨɣ ɡɨɧɵ ɜ ɪɚɡɥиɱɧɵɯ ɪɟɠиɦɚɯ 
ɷкɫɩɥɭɚɬɚɰии, ɪɚɫɱɟɬɚ ɬɨɩɥиɜɧɨɣ кɚɦɩɚɧии, ɜɵɝɨɪɚɧиɹ ɹɞɟɪɧɨɝɨ ɬɨɩɥиɜɚ, 
ɷɮɮɟкɬиɜɧɨɫɬи ɨɪɝɚɧɨɜ ɪɟɝɭɥиɪɨɜɚɧиɹ и ɞɪɭɝиɯ ɜɚɠɧɵɯ ɇФɏ. 

Пɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɱɚɫɬи ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ ɜɵɱиɫɥɟɧиɣ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɫɥɟɞɭɸɳиɟ ɝɪɭɩɩɵ ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ ɫɮɟɪɵ иɯ ɩɪиɦɟɧɟɧиɹ Д6Ж: 

- ɩɪɟɰиɡиɨɧɧɵɟ ɩɪɨɝɪɚɦɦɵ, кɚк ɩɪɚɜиɥɨ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɦɟɬɨɞɟ Ɇɨɧɬɟ-Ʉɚɪɥɨ и 
ɜ кɚɱɟɫɬɜɟ кɨɧɫɬɚɧɬɧɨɣ ɛɚɡɵ иɫɩɨɥɶɡɭɸɳиɟ ɮɚɣɥɵ ɨɰɟɧɟɧɧɵɯ ɡɧɚɱɟɧиɣ ɹɞɟɪɧɵɯ 
ɞɚɧɧɵɯ; 

- иɧɠɟɧɟɪɧɵɟ (ɫɩɟкɬɪɚɥɶɧɵɟ) Пɋ, ɩɪиɦɟɧɹɟɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-

ɷɧɟɪɝɟɬиɱɟɫкɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧиɹ ɧɟɣɬɪɨɧɨɜ ɜ ɷɥɟɦɟɧɬɚɯ ɚкɬиɜɧɨɣ ɡɨɧɵ; 
- ɩɪɨɝɪɚɦɦɵ-иɦиɬɚɬɨɪɵ ɚкɬиɜɧɵɯ ɡɨɧ ɹɞɟɪɧɵɯ ɪɟɚкɬɨɪɨɜ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 

ɱиɫɥɟɧɧɨɦ ɪɟɲɟɧии ɭɪɚɜɧɟɧиɹ ɩɟɪɟɧɨɫɚ ɧɟɣɬɪɨɧɨɜ иɥи ɞиɮɮɭɡиɨɧɧɨɦ ɩɪиɛɥиɠɟɧии. 
Пɪɟɰиɡиɨɧɧɵɟ ɩɪɨɝɪɚɦɦɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ иɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɟɲɟɧиɹ ɫɥɨɠɧɵɯ 

и ɧɟɬиɩɨɜɵɯ ɡɚɞɚɱ ɮиɡики ɪɟɚкɬɨɪɨɜ. Ɍɚкɠɟ иɯ ɩɪиɦɟɧɹɸɬ ɞɥɹ ɜɟɪиɮикɚɰии и 
ɨɛɨɫɧɨɜɚɧиɹ ɬɨɱɧɨɫɬи иɧɠɟɧɟɪɧɵɯ Пɋ, кɨɬɨɪɚɹ ɩɪɨɜɨɞиɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧиɹ 
ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ ɯɚɪɚкɬɟɪиɫɬик ɹɞɟɪɧɨɝɨ ɪɟɚкɬɨɪɚ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ 
ɩɪɟɰиɡиɨɧɧɵɦ и иɧɠɟɧɟɪɧɵɦ ɦɟɬɨɞикɚɦ. ɇɚ ɫɟɝɨɞɧɹɲɧиɣ ɞɟɧɶ ɧɚиɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ иɧɫɬɪɭɦɟɧɬɨɦ ɩɪɟɰиɡиɨɧɧɨɝɨ ɪɚɫɱɟɬɚ ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ 
ɯɚɪɚкɬɟɪиɫɬик ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ Ɇɨɧɬɟ-Ʉɚɪɥɨ.  

Ʉɨɞɵ кɥɚɫɫɚ MCσP (MШЧЭО CКЫХШ σ-PКЫЭТМХО ЭЫКЧЬЩШЫЭ МШНО) ɲиɪɨкɨ иɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɦɨɞɟɥиɪɨɜɚɧиɹ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɪɚɡɥиɱɧɵɯ ɱɚɫɬиɰ ɜ ɫɥɨɠɧɵɯ ɫɪɟɞɚɯ. Ʉɨɞɵ 
MCσP4Л, MCσP4М, MCσP5, MCσPБ (ɞɚɥɟɟ MCσP), ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɋɒȺ ɜ Ʌɨɫ-

Ⱥɥɚɦɨɫɫкɨɣ ɧɚɰиɨɧɚɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪии, ɨɫɧɨɜɵɜɚɸɬɫɹ ɧɚ ɦɟɬɨɞɚɯ Ɇɨɧɬɟ-Ʉɚɪɥɨ и 
ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɟɰиɡиɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪи ɪɟɲɟɧии ɡɚɞɚɱ ɧɟɣɬɪɨɧɧɨɣ 
ɮиɡики ɜ ɹɞɟɪɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬи.  

Пɪи ɪɟɲɟɧии ɡɚɞɚɱ ɹɞɟɪɧɨɣ и ɪɚɞиɚɰиɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬи ɫɬɚɧɞɚɪɬɧɵɣ кɨɞ 
кɥɚɫɫɚ MCσP ɬɪɚɞиɰиɨɧɧɨ ɩɪиɦɟɧɹɟɬɫɹ ɜ ɂȻɊȺɗ ɊȺɇ ɞɥɹ ɭɬɨɱɧɟɧиɹ ɧɟɣɬɪɨɧɧɨ-

ɮиɡиɱɟɫкиɯ ɯɚɪɚкɬɟɪиɫɬик. ȼ иɫɫɥɟɞɨɜɚɬɟɥɶɫкиɯ ɰɟɧɬɪɚɯ и кɨɧɫɬɪɭкɬɨɪɫкиɯ 
ɨɪɝɚɧиɡɚɰиɹɯ ɊФ ɩɪɨɝɪɚɦɦɚ MCU ɚкɬиɜɧɨ иɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɲɟɧиɹ ɡɚɞɚɱ ɮиɡики 
ɪɟɚкɬɨɪɨɜ [7]. 

ɋɩɟкɬɪɚɥɶɧɵɟ Пɋ иɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɨɡɞɚɧиɹ ɛиɛɥиɨɬɟк ɦɚɥɨɝɪɭɩɩɨɜɵɯ кɨɧɫɬɚɧɬ, 
ɜкɥɸɱɚɸɳиɯ ɧɟɣɬɪɨɧɧɵɟ ɦɚкɪɨɫкɨɩиɱɟɫкиɟ ɫɟɱɟɧиɹ ɷɥɟɦɟɧɬɨɜ ɚкɬиɜɧɵɯ ɡɨɧ ɹɞɟɪɧɵɯ 
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ɪɟɚкɬɨɪɨɜ ɜ ɡɚɜиɫиɦɨɫɬи ɨɬ ɮиɡиɱɟɫкиɯ ɯɚɪɚкɬɟɪиɫɬик ɹɞɟɪɧɨɝɨ ɪɟɚкɬɨɪɚ. ɋɪɟɞи 
иɧɠɟɧɟɪɧɵɯ Пɋ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ ɯɚɪɚкɬɟɪиɫɬик ɹɞɟɪɧɵɯ ɪɟɚкɬɨɪɨɜ 
ɦɨɠɧɨ ɜɵɞɟɥиɬɶ ɧɚиɛɨɥɟɟ иɫɩɨɥɶɡɭɟɦɵɟ ɹɱɟɟɱɧɵɟ Пɋ. ɋɪɟɞи ɪɨɫɫиɣɫкиɯ Пɋ – ɷɬɨ 
Ɍȼɋ-Ɇ, UσK, АIMS / ABBσ. ɋɪɟɞи Пɋ ɞɪɭɝиɯ ɫɬɪɚɧ – WIMS, CASMO, HELIOS, 

DRAGON.  

Пɪɨɝɪɚɦɦɚ Ɍȼɋ-Ɇ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɹɱɟɟɱɧɨɣ ɩɪɨɝɪɚɦɦɨɣ, иɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ 
ɩɪɨɟкɬɧɵɯ и ɷкɫɩɥɭɚɬɚɰиɨɧɧɵɯ ɪɚɫɱɟɬɨɜ ɪɟɚкɬɨɪɨɜ ɬиɩɚ ȼȼɗɊ [8]. Пɪɨɝɪɚɦɦɚ ɫɨɡɞɚɧɚ 
ɜ Ɋɇɐ иɦ. Ʉɭɪɱɚɬɨɜɚ. Ɋɚɫɱɟɬ ɫɟɱɟɧиɣ ɨɫɧɨɜɚɧ ɧɚ иɫɩɨɥɶɡɨɜɚɧии ɛɚɧкɚ ɞɚɧɧɵɯ 
ɩɪɨɝɪɚɦɦɵ MCU RFFI/A и ɩɪɨɝɪɚɦɦ ɫɟɦɟɣɫɬɜɚ MCU: CRτSS и ɌȿɊɆȺɄ. Пɋ Ɍȼɋ-Ɇ 
ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкиɯ ɯɚɪɚкɬɟɪиɫɬик ɨɞɧɨɪɨɞɧɵɯ 
ɬɨɩɥиɜɧɵɯ ɪɟɲɟɬɨк и ɬɨɩɥиɜɧɵɯ кɚɫɫɟɬ ɪɟɚкɬɨɪɨɜ ɬиɩɚ ȼȼɗɊ. 

Пɪɨɝɪɚɦɦɵ-иɦиɬɚɬɨɪɵ ɚкɬиɜɧɵɯ ɡɨɧ ɹɞɟɪɧɵɯ ɪɟɚкɬɨɪɨɜ ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɹɬɶ 
ɫɪɚɜɧиɬɟɥɶɧɨ ɛɵɫɬɪɵɟ ɜɵɱиɫɥɟɧиɹ ɇФɏ, иɫɩɨɥɶɡɭɹ ɩɪɟɞɜɚɪиɬɟɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɭɸ 
ɛиɛɥиɨɬɟкɭ ɦɚɥɨɝɪɭɩɩɨɜɵɯ кɨɧɫɬɚɧɬ, ɞɚɧɧɵɟ ɨɛ иɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧии, ɩɟɪɟɯɨɞɧɨɦ 
ɩɪɨɰɟɫɫɟ. 

ɂɧɠɟɧɟɪɧɵɣ ɩɪɨɟкɬɧɨ-ɷкɫɩɥɭɚɬɚɰиɨɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ кɨɦɩɥɟкɫ ɄȺɋɄȺȾ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷкɫɩɥɭɚɬɚɰиɨɧɧɵɯ и ɩɪɨɟкɬɧɵɯ ɪɚɫɱɟɬɨɜ ɹɞɟɪɧɵɯ ɪɟɚкɬɨɪɨɜ ɬиɩɚ 
ȼȼɗɊ. Ʉɨɦɩɥɟкɫ ɩɪɨɝɪɚɦɦ ɄȺɋɄȺȾ ɜкɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɫɩɟкɬɪɚɥɶɧɭɸ ɩɪɨɝɪɚɦɦɭ Ɍȼɋ-Ɇ (ɪɟɲɟɧиɟ ɭɪɚɜɧɟɧиɹ ɩɟɪɟɧɨɫɚ ɧɟɣɬɪɨɧɨɜ 
ɞɥɹ ɨɬɞɟɥɶɧɨɣ кɚɫɫɟɬɵ и ɩɨɞɝɨɬɨɜкɚ ɝɨɦɨɝɟɧиɡиɪɨɜɚɧɧɵɯ кɨɧɫɬɚɧɬ); 

 ɬɪɟɯɦɟɪɧɭɸ ɪɟɞкɨɫɟɬɨɱɧɭɸ ɞиɮɮɭɡиɨɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ȻɂПɊ-7Ⱥ; 
 ɞɜɭɦɟɪɧɭɸ ɦɟɥкɨɫɟɬɨɱɧɭɸ ɞиɮɮɭɡиɨɧɧɭɸ ɩɪɨɝɪɚɦɦɭ ПȿɊɆȺɄ-Ⱥ. 
Пɨɬɜɷɥɶɧɚɹ ɦɚɥɨɝɪɭɩɩɨɜɚɹ ɞиɮɮɭɡиɨɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ПȿɊɆȺɄ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ иɡ 

ɨɫɧɨɜɧɵɯ ɩɪɨɝɪɚɦɦ ɪɚɫɱɟɬɚ ɮиɡики ȼȼɗɊ. Ɋɚɫɱɟɬɧɵɣ кɨɞ ȻɂПɊ ɩɪɨɜɨɞиɬ ɧɨɞɚɥɶɧɨɟ 
(ɩɨкɚɫɫɟɬɧɨɟ) ɧɟɣɬɪɨɧɧɨ-ɮиɡиɱɟɫкɨɟ ɦɨɞɟɥиɪɨɜɚɧиɟ ɪɟɚкɬɨɪɚ. Ʉɨɦɩɥɟкɫ ɄȺɋɄȺȾ 
иɫɩɨɥɶɡɭɟɬɫɹ ɜ Ɋɇɐ Ʉɂ, ɩɪɨɟкɬɧɵɯ ɨɪɝɚɧиɡɚɰиɹɯ (ɈɄȻ Ƚиɞɪɨɩɪɟɫɫ, ȼɇɂɂȺɗɋ, 
ɈɄȻɆ) и ɧɚ ɚɬɨɦɧɵɯ ɫɬɚɧɰиɹɯ ɜ Ɋɨɫɫии и ɞɪɭɝиɯ ɫɬɪɚɧɚɯ ɞɥɹ ɨɛɨɫɧɨɜɚɧиɹ 
ɯɚɪɚкɬɟɪиɫɬик ɬɨɩɥиɜɧɵɯ ɰикɥɨɜ ɪɟɚкɬɨɪɨɜ ȼȼɗɊ. Ʉɨɦɩɥɟкɫ ɄȺɋɄȺȾ ɜɧɟɞɪёɧ ɧɚ 
ɜɫɟɯ Ⱥɗɋ ɫ ȼȼɗɊ-1000 и ȼȼɗɊ-440 [9].  

Ɋɚɫɱɟɬɧɨ-ɚɧɚɥиɬиɱɟɫкɨɟ ɫɨɩɪɨɜɨɠɞɟɧиɟ ɷкɫɩɥɭɚɬɚɰии ɪɟɚкɬɨɪɚ ȼȼɗɊ-1000 

ɪɟɚɥиɡɭɟɬɫɹ ɩɭɬɟɦ ɫɨɡɞɚɧиɹ ɚɥɶɛɨɦɚ ɇФɏ Д4Ж, кɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
иɫɩɨɥɶɡɨɜɚɧиɹ ɨɩɟɪɚɬиɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɩɪи ɷкɫɩɥɭɚɬɚɰии ɪɟɚкɬɨɪɧɨɣ ɭɫɬɚɧɨɜки. 
Ⱥɥɶɛɨɦ ɇФɏ ɫɨɡɞɚёɬɫɹ ɧɚ ɨɫɧɨɜɚɧии ɪɚɫɱёɬɨɜ ɜ ɩɪɨɝɪɚɦɦɚɯ: 

 ȻɂПɊ-7Ⱥ ɜ ɱɚɫɬи ɇФɏ ɚкɬиɜɧɨɣ ɡɨɧɵ; 
 ПȿɊɆȺɄ-Ⱥ ɜ ɱɚɫɬи ɪɚɫɩɪɟɞɟɥɟɧиɹ ɷɧɟɪɝɨɜɵɞɟɥɟɧиɹ ɜ Ɍȼɋ; 
 Ɍȼɋ-Ɇ ɞɥɹ ɩɨɞɝɨɬɨɜки ɦɚɥɨɝɪɭɩɩɨɜɵɯ кɨɧɫɬɚɧɬ. 
Ⱦɚɧɧɵɟ, ɩɪиɜɟɞёɧɧɵɟ ɜ ɚɥɶɛɨɦɟ ɇФɏ, ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɨɞиɬɶ ɨɰɟɧɨɱɧɵɟ ɪɚɫɱɟɬɵ 

ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɪɟɚкɬɨɪɚ ȼȼɗɊ-1000. Ɋɚɫɱɟɬɧɵɟ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи ɜ 
ɪɟɡɭɥɶɬɚɬɟ кɫɟɧɨɧɨɜɵɯ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɩɪɨиɡɜɨɥɶɧɵɟ ɷɮɮɟкɬиɜɧɵɟ ɫɭɬки 
ɞɥɹ ɩɪɨиɡɜɨɥɶɧɨɝɨ иɡɦɟɧɟɧиɹ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬи ɡɚɩɪɚɲиɜɚɸɬɫɹ ɜ ɈəȻиɇ.  

ȼ ɨɬɫɭɬɫɬɜиɟ ɜɨɡɦɨɠɧɨɫɬи ɩɨɥɭɱɟɧиɹ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧиɣ иɡɦɟɧɟɧиɹ 
ɪɟɚкɬиɜɧɨɫɬи, ɨɩɟɪɚɬиɜɧɵɣ ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ ɩɪɨɜɟɫɬи ɩɪиɛɥиɡиɬɟɥɶɧɭɸ ɨɰɟɧкɭ 
ɜɪɭɱɧɭɸ. Ɉɞɧɚкɨ ɩɨɞɨɛɧɵɟ ɩɪɨɰɟɞɭɪɵ ɧɟиɡɛɟɠɧɨ ɫɨɩɪɹɠɟɧɵ ɫ ɩɪɨɛɥɟɦɚɦи, 
ɭкɚɡɚɧɧɵɦи ɜɵɲɟ. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɩɪиɡɜɚɧɨ ɪɟɲиɬɶ ɷɬɭ 
ɩɪɨɛɥɟɦɭ, ɨɛɟɫɩɟɱиɜ ɨɩɟɪɚɬиɜɧɵɣ ɩɟɪɫɨɧɚɥ Ɋɐ ɫиɫɬɟɦɨɣ иɧɮɨɪɦɚɰиɨɧɧɨɣ ɩɨɞɞɟɪɠки 
ɞɥɹ ɛɵɫɬɪɨɝɨ ɚɜɬɨɦɚɬиɡиɪɨɜɚɧɧɨɝɨ ɪɚɫɱёɬɚ иɡɦɟɧɟɧиɣ ɪɟɚкɬиɜɧɨɫɬи ɧɚ ɨɫɧɨɜɚɧии 
ɞɚɧɧɵɯ ɚɥɶɛɨɦɚ ɇФɏ.  
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ɈɐȿɇɄȺ ПɈȽɊȿɒɇɈɋɌɂ ɊɍɑɇɈȽɈ ɊȺɋɑЁɌȺ ɂɁɆȿɇȿɇɂɃ 
ɊȿȺɄɌɂȼɇɈɋɌɂ 

Ʉɚк ɛɵɥɨ ɫкɚɡɚɧɨ ɜɵɲɟ, ɪɭɱɧɨɣ ɪɚɫɱёɬ иɡɦɟɧɟɧиɣ ɪɟɚкɬиɜɧɨɫɬи ɩɨ ɩɪɨɰɟɞɭɪɟ, 
ɨɩиɫɚɧɧɨɣ ɜ ɚɥɶɛɨɦɟ ɇФɏ, иɦɟɟɬ ɩɪиɫɭɳɭɸ ɟɦɭ ɩɨɝɪɟɲɧɨɫɬɶ, кɨɬɨɪɚɹ 
ɩɪɟиɦɭɳɟɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

 ɨɩɪɟɞɟɥɟɧиɟɦ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɩɨ ɝɪɚɮикɚɦ ɚɥɶɛɨɦɚ ɇФɏ; 
 ɩɨɝɪɟɲɧɨɫɬɶɸ ɜ ɨɩɪɟɞɟɥɟɧии иɫɯɨɞɧɨɝɨ и кɨɧɟɱɧɨɝɨ ɫɨɫɬɨɹɧиɹ Ɋɍ.  
Ɍɚк, ɧɚɩɪиɦɟɪ, ɞɥɹ ɪɚɫɱёɬɚ ɨɛɴёɦɚ ɛɨɪɧɨɝɨ кɨɧɰɟɧɬɪɚɬɚ ɩɪи иɡɦɟɧɟɧии ɦɨɳɧɨɫɬи 

Ɋɍ иɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ (1): 
 V = ୚భKଵ,଴ସ ∙ ln ( ʠ˒ˑˇ˒−ʠబʠ˒ˑˇ˒−ʠкˑː) ∙ 6Ͳ,                                                                                         (1) 

 

ɝɞɟ  V1Ʉ = 320 ɦ3 – ɨɛɴɟɦ 1 кɨɧɬɭɪɚ; 
ɋɩɨɞɩ, ɋ0, ɋкɨɧ (ɝ/кɝ) – ɩɨɞɩиɬɨɱɧɚɹ, ɧɚɱɚɥɶɧɚɹ и кɨɧɟɱɧɚɹ кɨɧɰɟɧɬɪɚɰиɹ ɛɨɪɧɨɣ 

киɫɥɨɬɵ. 
Пɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧиɹ ɨɛɴёɦɚ ɜɨɞɨɨɛɦɟɧɚ ɦɨɠɧɨ ɧɚɣɬи ɩɨ ɮɨɪɦɭɥɟ (2): 
 ɂ୚ = (| ʠబ−ʠкˑː(ʠ˒ˑˇ˒−ʠబ)∙(ʠ˒ˑˇ˒−ʠкˑː)|∙∆ʠ˒ˑˇ˒+| −భʠ˒ˑˇ˒−ʠబ|∙∆ʠబ+| భʠ˒ˑˇ˒−ʠкˑː|∙∆ʠкˑː)∙VభKభ,బర∙଺଴VభKభ,బర∙ln( ʠ˒ˑˇ˒−ʠబʠ˒ˑˇ˒−ʠкˑː)∙଺଴ ,                           (2) 

 

 

ɝɞɟ ∆C˒ˑˇ˒ =  ∆C଴ = ∆Cкˑː = ∆C = Ͳ,Ͳͳ к̂ˆ  – ɩɨɝɪɟɲɧɨɫɬи иɡɦɟɪɟɧиɹ кɨɧɰɟɧɬɪɚɰиɣ 
ɛɨɪɧɨɣ киɫɥɨɬɵ.  

Пɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧиɣ ɫ ɩɪиɦɟɧɟɧиɟɦ ɪɚɡɥɨɠɟɧиɹ ɜ ɪɹɞ Ɇɚкɥɨɪɟɧɚ ɩɨɥɭɱɚɟɦ 
ɮɨɪɦɭɥɭ (3):  

                                                  ɂ୚ ≈ ଶ∙∆ʠஔʠ ,                                                                              (3) 

 

ɝɞɟ Ɂʠ – ɦɨɞɭɥɶ иɡɦɟɧɟɧиɹ кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ киɫɥɨɬɵ ɜ 1 кɨɧɬɭɪɟ. 
Ⱦɥɹ ɪɚɫɱёɬɚ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи ɩɪи иɡɦɟɧɟɧии ɦɨɳɧɨɫɬи Ɋɍ иɫɩɨɥɶɡɭɟɬɫɹ 

ɮɨɪɦɭɥɚ (4): 
          Δρ = ሺWкˑː − Wи˔хሻ ∙ ቀஔρஔ୒ + ଼ଷ଴଴଴ ∙ ஔρஔTቁ,                                                                 (4) 

 

ɝɞɟ Wкˑː  – кɨɧɟɱɧɨɟ ɡɧɚɱɟɧиɟ ɭɪɨɜɧɹ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬи, Ɇȼɬ (ɩɨ ɩɨкɚɡɚɧиɹɦ);
  Wи˔х – иɫɯɨɞɧɨɟ ɡɧɚɱɟɧиɟ ɭɪɨɜɧɹ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬи, Ɇȼɬ; 

 
ஔρஔ୒ – ɦɨɳɧɨɫɬɧɨɣ кɨɷɮɮиɰиɟɧɬ ɪɟɚкɬиɜɧɨɫɬи ɫ ɭɱёɬɨɦ ɩɨɞɨɝɪɟɜɚ ɬɟɩɥɨɧɨɫиɬɟɥɹ 

ɩɪи ɧɟиɡɦɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɜɯɨɞɟ ɜ ɚкɬиɜɧɭɸ ɡɨɧɭ, %/Ɇȼɬ; 
 

ஔρஔT – кɨɷɮɮиɰиɟɧɬ ɪɟɚкɬиɜɧɨɫɬи ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫиɬɟɥɹ, %/°C. 

Пɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧиɹ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи ɦɨɠɧɨ ɧɚɣɬи ɩɨ ɮɨɪɦɭɥɟ (5):  
              ɂΔρ = ଶ∙∆୛୛кˑː−୛и˔х + ∆ቀδρδNቁ+ ఴయబబబ∙∆ቀδρδTቁδρδN+ ఴయబబబ∙δρδT ≈ ଶ∙∆୛୛кˑː−୛и˔х + கN+கTଶ ,                                   (5) 

 

ɝɞɟ ∆ሺWкˑːሻ = ∆ሺWи˔хሻ = ∆W – ɚɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ иɡɦɟɪɟɧиɹ ɦɨɳɧɨɫɬи; 



80 ɅȺПɄɂɋ и ɞɪ. 
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ɂ୒ и ɂʡ – ɨɬɧɨɫиɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬи ɨɩɪɟɞɟɥɟɧиɹ ɦɨɳɧɨɫɬɧɨɝɨ и ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ  
кɨɷɮɮиɰиɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ⱥɧɚɥɨɝиɱɧɵɟ ɜɵкɥɚɞки ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɞɥɹ ɪɚɫɱёɬɚ кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ 
киɫɥɨɬɵ, кɨɧɟɱɧɨɣ ɦɨɳɧɨɫɬи, ɨɛɴёɦɚ ɞиɫɬиɥɥɹɬɚ ɞɥɹ ɜɜɟɞɟɧиɹ ɩɨɥɨɠиɬɟɥɶɧɨɣ 
ɪɟɚкɬиɜɧɨɫɬи, кɨɧɟɱɧɨɝɨ ɩɨɥɨɠɟɧиɹ ɝɪɭɩɩ ɈɊ ɋɍɁ и ɬ. ɩ. Пɪи ɷɬɨɦ ɩɨɝɪɟɲɧɨɫɬɶ 
ɨɩɪɟɞɟɥɟɧиɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ кɨɷɮɮиɰиɟɧɬɚ ɪɟɚкɬиɜɧɨɫɬи ɩɨ ɝɪɚɮикɚɦ, ɩɨɞɨɛɧɵɦ 
ɩɨкɚɡɚɧɧɨɦɭ ɧɚ ɪиɫɭɧкɟ 1, ɫɨɫɬɚɜɥɹɟɬ ≈3,5%, ɦɨɳɧɨɫɬɧɨɝɨ кɨɷɮɮиɰиɟɧɬɚ – ≈4,2%, 
кɨɷɮɮиɰиɟɧɬɚ ɪɟɚкɬиɜɧɨɫɬи ɩɨ ɛɨɪɧɨɣ киɫɥɨɬɟ – ≈5%.  

 

 
Ɋиɫɭɧɨк 1 – Пɪиɦɟɪ ɝɪɚɮиɱɟɫкɨɣ ɡɚɜиɫиɦɨɫɬи ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ кɨɷɮɮиɰиɟɧɬɚ ɪɟɚкɬиɜɧɨɫɬи ȼȼɗɊ-1000 

ɨɬ ɫɨɫɬɨɹɧиɹ Ɋɍ [An example of the graphical dependence of the temperature coefficient of reactivity on the 

WWER-1000 reactor installation state] 

 

ɇɚɱɚɥɶɧɚɹ и кɨɧɟɱɧɚɹ ɦɨɳɧɨɫɬи, иɫɯɨɞɹ иɡ иɡɜɟɫɬɧɵɯ ɯɚɪɚкɬɟɪиɫɬик ɫиɫɬɟɦɵ 
ɜɧɭɬɪиɪɟɚкɬɨɪɧɨɝɨ кɨɧɬɪɨɥɹ (ɋȼɊɄ) Д10Ж, ɧɟ ɦɨɠɟɬ ɛɵɬɶ иɡɜɟɫɬɧɚ ɬɨɱɧɟɟ, ɱɟɦ ∆W =6Ͳ МВ˕. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɛɭɞɟɬ иɦɟɬɶ ɡɚɦɟɬɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ, 
ɬɟɦ ɛɨɥɶɲɭɸ, ɱɟɦ ɦɟɧɶɲɟ ɛɵɥɨ иɡɦɟɧɟɧиɟ ɫɨɫɬɨɹɧиɹ Ɋɍ. ɇɚ ɪиɫɭɧкɚɯ 2 и 3 ɩɪиɜɟɞɟɧɵ 
ɡɚɜиɫиɦɨɫɬи ɨɬɧɨɫиɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬи ɪɚɫɱёɬɚ ɯɚɪɚкɬɟɪиɫɬик ɪɟɚкɬɨɪɧɨɣ ɭɫɬɚɧɨɜки. 

 

 
Ɋиɫɭɧɨк 2 – Ɂɚɜиɫиɦɨɫɬɶ ɨɬɧɨɫиɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬи ɩɪи иɡɦɟɧɟɧии ɩɨɥɨɠɟɧиɹ ɝɪɭɩɩɵ ɈɊ ɋɍɁ ɨɬ 

ɜɟɥиɱиɧɵ иɡɦɟɧɟɧиɹ [Dependence of the relative error when changing the control rod group position] 
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Ɋиɫɭɧɨк 3 – Ɂɚɜиɫиɦɨɫɬɶ ɨɬɧɨɫиɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬи ɩɪи ɩɨɞɩиɬкɟ ɞиɫɬиɥɥɹɬɨɦ ɨɬ иɡɦɟɧɟɧиɹ 

кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ киɫɥɨɬɵ [The dependence of the relative error when feeding distillate from changes in 

the concentration of boric acid] 

 

ɍɱиɬɵɜɚɹ ɦɚɥɭɸ кɪиɜиɡɧɭ ɪɚɫɱёɬɧɵɯ ɝɪɚɮикɨɜ, ɞɜɨɣɧɚɹ ɥиɧɟɣɧɚɹ иɧɬɟɪɩɨɥɹɰиɹ 
ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫиɬɶ ɬɨɱɧɨɫɬɶ ɞɨ ɜɬɨɪɨɝɨ ɩɨɪɹɞкɚ Д11Ж. Пɨɝɪɟɲɧɨɫɬɶ ɥиɧɟɣɧɨɣ 
иɧɬɟɪɩɨɥɹɰии ɧɚ ɧɟкɨɬɨɪɨɦ ɨɬɪɟɡкɟ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (6):  

                                                                     ∆୐≤ ୑మ∙hమ଼ ,                                                      (6) 

 

ɝɞɟ       Mଶ – ɦɚкɫиɦɚɥɶɧɨɟ ɡɧɚɱɟɧиɟ ɦɨɞɭɥɹ ɜɬɨɪɨɣ ɩɪɨиɡɜɨɞɧɨɣ ɮɭɧкɰии ɧɚ ɨɬɪɟɡкɟ; 
 h – ɲиɪиɧɚ ɨɬɪɟɡкɚ. 
Ɍɚк, ɩɨɝɪɟɲɧɨɫɬɶ ɜɵɱиɫɥɟɧиɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ кɨɷɮɮиɰиɟɧɬɚ ɪɟɚкɬиɜɧɨɫɬи ɫ 

ɩɨɦɨɳɶɸ иɧɬɟɪɩɨɥɹɰии ɧɟ ɩɪɟɜɵɲɚɟɬ 2∙10-5 ɜ ɟɞиɧиɰɚɯ кɨɷɮɮиɰиɟɧɬɚ ɪɟɚкɬиɜɧɨɫɬи, 
ɱɬɨ ɞɚɟɬ ɨɬɧɨɫиɬɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 0,5∙10-2 = 0,5 %. Ɂɧɚɱɟɧиɹ ɨɬɧɨɫиɬɟɥɶɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬи ɩɪи иɧɬɟɪɩɨɥɹɰиɨɧɧɨɦ ɨɩɪɟɞɟɥɟɧии ɞɪɭɝиɯ ɜɟɥиɱиɧ ɩɨ ɝɪɚɮикɚɦ 
ɚɥɶɛɨɦɚ ɇФɏ ɧɟ ɩɪɟɜɨɫɯɨɞɹɬ 0,5 %. 

Ɍɚкиɦ ɨɛɪɚɡɨɦ, ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ, ɪɟɚɥиɡɭɸɳɟɟ ɪɚɫɱёɬ иɡɦɟɧɟɧиɹ 
ɪɟɚкɬиɜɧɨɫɬи ɫ ɩɪиɦɟɧɟɧиɟɦ ɞɜɨɣɧɨɣ ɥиɧɟɣɧɨɣ иɧɬɟɪɩɨɥɹɰии, ɦɨɠɟɬ ɫɧиɡиɬɶ 
ɩɨɝɪɟɲɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧиɹ кɨɧɟɱɧɨɝɨ ɫɨɫɬɨɹɧиɹ Ɋɍ ɜ 8-12 ɪɚɡ. 

 

ɊȺɁɊȺȻɈɌȺɇɇɈȿ ПɊɈȽɊȺɆɆɇɈȿ ɋɊȿȾɋɌȼɈ 

ɇɚ ɨɫɧɨɜɚɧии ɜɵɲɟɫкɚɡɚɧɧɨɝɨ ɛɵɥɨ ɪɟɚɥиɡɨɜɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ AσFC-I, 

ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɩɪɨɰɟɞɭɪɚɯ и ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ, ɪɟɝɥɚɦɟɧɬиɪɨɜɚɧɧɵɯ ɚɥɶɛɨɦɨɦ ɇФɏ 
ɬɨɩɥиɜɧɨɣ ɡɚɝɪɭɡки. 

ANFC-I ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧиɹ ɪɚɫɱёɬɨɜ ɩɟɪɟɯɨɞɧɵɯ 

ɩɪɨɰɟɫɫɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ иɡɦɟɧɟɧиɟɦ ɪɟɚкɬиɜɧɨɫɬи, ɜɨ ɜɫёɦ ɞиɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɟɣ, 
ɨɩɪɟɞɟɥɹɟɦɨɦ ɦɚкɫиɦɚɥɶɧɨ ɞɨɩɭɫɬиɦɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɪɟɚкɬɨɪɚ ɜ ɡɚɜиɫиɦɨɫɬи 
ɨɬ кɨɥиɱɟɫɬɜɚ ɪɚɛɨɬɚɸɳиɯ Ƚɐɇ. Ɇɚкɫиɦɚɥɶɧɨ ɞɨɩɭɫɬиɦɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ 
ɪɟɚкɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 104 % (3120 Ɇȼɬ) ɨɬ ɧɨɦиɧɚɥɶɧɨɣ ɩɪи ɱɟɬɵɪɟɯ ɪɚɛɨɬɚɸɳиɯ Ƚɐɇ 
и 40 % (1200 Ɇȼɬ) ɨɬ ɧɨɦиɧɚɥɶɧɨɣ ɩɪи ɞɜɭɯ ɪɚɛɨɬɚɸɳиɯ Ƚɐɇ. 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɪɟɚɥиɡɭɟɬ ɫɥɟɞɭɸɳиɟ ɜиɞɨɜ ɪɚɫɱɟɬɨɜ: 
 иɡɦɟɧɟɧиɹ ɩɨɥɨɠɟɧиɹ ɝɪɭɩɩ ɈɊ ɋɍɁ ɩɪи иɡɦɟɧɟɧии ɦɨɳɧɨɫɬи ɪɟɚкɬɨɪɚ; 
 иɡɦɟɧɟɧиɹ кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ киɫɥɨɬɵ ɩɪи иɡɦɟɧɟɧии ɦɨɳɧɨɫɬи ɪɟɚкɬɨɪɚ; 
 иɡɦɟɧɟɧиɹ кɪиɬиɱɟɫкɨɣ кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ киɫɥɨɬɵ ɩɪи иɡɦɟɧɟɧии 

ɩɨɥɨɠɟɧиɹ ɝɪɭɩɩ ɈɊ ɋɍɁ ɧɚ ɧɟиɡɦɟɧɧɨɣ ɦɨɳɧɨɫɬи ɪɟɚкɬɨɪɚ; 
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 ɜɪɟɦɟɧи и ɨɛɴёɦɚ ɜɨɞɨɨɛɦɟɧɚ ɩɪи ɩɨɞɩиɬкɟ ɩɟɪɜɨɝɨ кɨɧɬɭɪɚ ɱиɫɬɵɦ 
ɞиɫɬиɥɥɹɬɨɦ иɥи ɪɚɫɬɜɨɪɨɦ ɛɨɪɧɨɣ киɫɥɨɬɵ; 

 ɩɨиɫкɚ кɪиɬиɱɟɫкɨɣ кɨɧɮиɝɭɪɚɰии ɪɟɚкɬɨɪɚ (ɩɨɞ кɨɧɮиɝɭɪɚɰиɟɣ ɩɨɧиɦɚɟɬɫɹ 
ɫɨɱɟɬɚɧиɟ ɦɨɳɧɨɫɬи, ɩɨɥɨɠɟɧиɹ ɝɪɭɩɩ ɈɊ ɋɍɁ и кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ киɫɥɨɬɵ) 
ɩɨɫɥɟ иɡɦɟɧɟɧиɹ ɫɨɫɬɨɹɧиɹ Ɋɍ ɫ ɭɱɟɬɨɦ иɡɦɟɧɟɧиɹ кɨɧɰɟɧɬɪɚɰии кɫɟɧɨɧɚ-135; 

 ɩɭɫкɨɜɨɣ кɨɧɰɟɧɬɪɚɰии ɛɨɪɧɨɣ киɫɥɨɬɵ ɩɨɫɥɟ ɩɟɪɟɜɟɞɟɧиɹ Ɋɍ ɜ ɫɨɫɬɨɹɧиɟ 
«ɝɨɪɹɱиɣ ɨɫɬɚɧɨɜ». 

ɇɚ ɪиɫɭɧкɚɯ 4 и 5 ɩɪиɜɟɞɟɧɵ ɩɪиɦɟɪɵ ɷкɪɚɧɧɵɯ ɮɨɪɦ AσFC-I. 

 

 
Ɋиɫɭɧɨк 4 – ɗкɪɚɧɧɚɹ ɮɨɪɦɚ ɪɚɫɱёɬɚ ɩɨɥɨɠɟɧиɹ ɝɪɭɩɩ ɈɊ ɋɍɁ [On-screen form of calculating the position 

of control rod groups] 

  

 
Ɋиɫɭɧɨк 5 – ɗкɪɚɧɧɚɹ ɮɨɪɦɚ ɩɨиɫкɚ кɪиɬиɱɟɫкɨɣ кɨɧɮиɝɭɪɚɰии [Critical configuration search screen] 

 

ɋɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧиɹ ɪɚɫɱёɬɨɜ AσFC-I ɱиɬɚɟɬ иɡ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 
xml-ɮɚɣɥɨɜ, ɫɨɞɟɪɠɚɳиɯ ɨɫɧɨɜɧɭɸ иɧɮɨɪɦɚɰиɸ ɚɥɶɛɨɦɚ ɇФɏ.  

Пɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɧɟ ɜɥиɹɟɬ ɧɚ ɹɞɟɪɧɭɸ и ɪɚɞиɚɰиɨɧɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, 
ɩɨɫкɨɥɶкɭ ɹɜɥɹɟɬɫɹ ɫɪɟɞɫɬɜɨɦ иɧɮɨɪɦɚɰиɨɧɧɨɣ ɩɨɞɞɟɪɠки ɨɩɟɪɚɬɨɪɚ Ɋɍ. 
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ȺɅȽɈɊɂɌɆ ПɊɈɏɈɀȾȿɇɂə ɃɈȾɇɈɃ əɆɕ ɋ ɆɂɇɂɆȺɅɖɇɕɆ 
ȼɈȾɈɈȻɆȿɇɈɆ 

Пɨɫɥɟ ɭɦɟɧɶɲɟɧиɹ ɦɨɳɧɨɫɬи ɪɟɚкɬɨɪɧɨɣ ɭɫɬɚɧɨɜки ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥиɱɟɧиɟ 
кɨɧɰɟɧɬɪɚɰии кɫɟɧɨɧɚ-135 ɜ ɚкɬиɜɧɨɣ ɡɨɧɟ иɡ-ɡɚ ɫɧиɠɟɧиɹ ɩɥɨɬɧɨɫɬи ɩɨɬɨкɚ 
ɧɟɣɬɪɨɧɨɜ и, кɚк ɫɥɟɞɫɬɜиɟ, ɫкɨɪɨɫɬи ɜɵɝɨɪɚɧиɹ ɞɚɧɧɨɝɨ иɡɨɬɨɩɚ. Ʉɫɟɧɨɧ-135 ɹɜɥɹɟɬɫɹ 
ɫиɥɶɧɵɦи ɩɨɝɥɨɬиɬɟɥɟɦ ɧɟɣɬɪɨɧɨɜ, ɩɨɷɬɨɦɭ ɭɜɟɥиɱɟɧиɟ ɟɝɨ кɨɧɰɟɧɬɪɚɰии ɩɪиɜɨɞиɬ к 
ɜɜɟɞɟɧиɸ ɨɬɪиɰɚɬɟɥɶɧɨɣ ɪɟɚкɬиɜɧɨɫɬи. Ⱦɚɧɧɨɟ ɹɜɥɟɧиɟ ɩɨɥɭɱиɥɨ ɧɚɡɜɚɧиɟ «ɣɨɞɧɚɹ 
ɹɦɚ». 

Пɨɫкɨɥɶкɭ ɭɦɟɧɶɲɟɧиɟ ɦɨɳɧɨɫɬи, кɚк ɩɪɚɜиɥɶɧɨ, ɫɜɹɡɚɧɨ ɫ иɡɦɟɧɟɧиɟɦ 
ɩɨɥɨɠɟɧиɹ ɈɊ ɋɍɁ, ɷɬɨ ɩɪиɜɨɞиɬ к ɭɜɟɥиɱɟɧиɸ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬи ɷɧɟɪɝɨɜɵɞɟɥɟɧиɹ ɜ 
ɚкɬиɜɧɨɣ ɡɨɧɟ (ɚкɫиɚɥɶɧɨɝɨ ɨɮɫɟɬɚ), ɱɬɨ ɨɛɭɫɥɚɜɥиɜɚɟɬ ɜɨɡɧикɧɨɜɟɧиɟ кɫɟɧɨɧɨɜɵɯ 
кɨɥɟɛɚɧиɣ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧиɹ «ɣɨɞɧɨɣ ɹɦɵ». 

ȼɨɩɪɨɫ кɨɦɩɟɧɫɚɰии иɡɦɟɧɟɧиɣ ɪɟɚкɬиɜɧɨɫɬи ɩɨɫɥɟ ɫɛɪɨɫɚ ɦɨɳɧɨɫɬи Ɋɍ ɬɪɟɛɭɟɬ 
ɞɟɬɚɥɶɧɨɝɨ ɪɚɫɫɦɨɬɪɟɧиɹ ɜɜиɞɭ ɚкɬɭɚɥɶɧɨɫɬи ɦиɧиɦиɡɚɰии ɜɨɞɨɨɛɦɟɧɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
ɭɦɟɧɶɲиɬɶ ɧɚɝɪɭɡкɭ ɧɚ ɫиɫɬɟɦɵ ɫɩɟɰɜɨɞɨɨɱиɫɬки и ɩɨɜɵɫиɬɶ ɷкɨɧɨɦиɱɧɨɫɬɶ 
ɷкɫɩɥɭɚɬɚɰии Ⱥɗɋ. 

Пɪи ɪɚɛɨɬɟ ɧɚ ɦɨɳɧɨɫɬи ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɈɊ ɋɍɁ ɧɚɯɨɞиɬɫɹ ɜ ɪɟкɨɦɟɧɞɨɜɚɧɧɨɦ 
ɩɨɥɨɠɟɧии ɧɚ ɜɵɫɨɬɟ ɨɬ 70 % ɞɨ 95 % ɨɬ ɧиɡɚ ɚкɬиɜɧɨɣ ɡɨɧɵ. Ⱦɥɹ ɩɨɞɚɜɥɟɧиɹ 
кɫɟɧɨɧɨɜɵɯ кɨɥɟɛɚɧиɣ ɞɨɩɭɫкɚɟɬɫɹ ɟɟ ɧɚɯɨɠɞɟɧиɟ ɜ ɧɟɪɟɝɥɚɦɟɧɬɧɨɦ ɩɨɥɨɠɟɧии ɧɟ 
ɛɨɥɟɟ 10 ɱɚɫɨɜ. 

ɍɜɟɥиɱɟɧиɟ кɨɧɰɟɧɬɪɚɰии кɫɟɧɨɧɚ-135, ɧɚɱиɧɚɸɳɟɟɫɹ ɫɪɚɡɭ ɩɨɫɥɟ ɭɦɟɧɶɲɟɧиɹ 
ɦɨɳɧɨɫɬи, ɩɪиɜɨɞиɬ к ɜɜɨɞɭ ɨɬɪиɰɚɬɟɥɶɧɨɣ ɪɟɚкɬиɜɧɨɫɬи (ɩɨɝɪɭɠɟɧиɸ ɜ «ɣɨɞɧɭɸ 
ɹɦɭ») и ɬɪɟɛɭɟɬ ɩɨɫɬɟɩɟɧɧɨɝɨ иɡɜɥɟɱɟɧиɹ ɝɪɭɩɩ ɈɊ ɋɍɁ иɡ ɚкɬиɜɧɨɣ ɡɨɧɵ. ȿɫɥи 
ɩɨɞɴɟɦɚ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ ɞɥɹ кɨɦɩɟɧɫɚɰии ɨɬɪɚɜɥɟɧиɹ кɫɟɧɨɧɨɦ-135 ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɟɟ 
ɜɨɡɜɪɚɳɟɧиɹ ɜ ɪɟɝɥɚɦɟɧɬɧɨɟ ɩɨɥɨɠɟɧиɟ, ɬɨ ɩɨɞɩиɬкɚ ɧɟ ɩɪɨиɡɜɨɞиɬɫɹ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬиɬɶ, ɱɬɨ ɧɚиɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪиɹɬɧɵɦ ɮɚкɬɨɪɨɦ, ɩɪиɜɨɞɹɳиɦ к 
ɜɨɡɧикɧɨɜɟɧиɸ кɫɟɧɨɧɨɜɵɯ кɨɥɟɛɚɧиɣ, ɹɜɥɹɟɬɫɹ ɞɥиɬɟɥɶɧɨɟ, ɛɨɥɟɟ 0,5-1,0 ɱɚɫɚ, 
ɩɨɥɨɠɟɧиɟ ɝɪɭɩɩ ɈɊ ɋɍɁ ɜ ɞиɚɩɚɡɨɧɟ 40-60 %. Пɨɷɬɨɦɭ ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪиɜɟɞɟɧɚ ɜ ɪɟɝɥɚɦɟɧɬɧɨɟ ɩɨɥɨɠɟɧиɟ. 

ɇɟɫɥɨɠɧɨ ɩɪɟɞɫкɚɡɚɬɶ ɫɭɳɟɫɬɜɨɜɚɧиɟ ɨɩɬиɦɚɥɶɧɨɝɨ ɚɥɝɨɪиɬɦɚ, 
ɨɛɟɫɩɟɱиɜɚɸɳɟɝɨ кɚк ɦиɧиɦɚɥɶɧɨɟ иɫкɚɠɟɧиɟ ɩɨɥɹ ɩɥɨɬɧɨɫɬи ɩɨɬɨкɚ ɧɟɣɬɪɨɧɨɜ, ɬɚк и 
ɦиɧиɦɚɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɨɨɛɦɟɧɚ. Ɉɞɧɚкɨ ɯɚɪɚкɬɟɪиɫɬики ɞɚɧɧɨɝɨ ɨɩɬиɦɚɥɶɧɨɝɨ 
ɚɥɝɨɪиɬɦɚ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜиɫɹɬ ɨɬ кɪиɬɟɪиɟɜ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɜ кɚɱɟɫɬɜɟ ɨɰɟɧɨɱɧɵɯ 
ɞɥɹ ɫɬɟɩɟɧи ɧɟɛɥɚɝɨɩɪиɹɬɧɨɫɬи ɫ ɬɨɱки ɡɪɟɧиɹ ɷкɫɩɥɭɚɬɚɰии к ɧɟɪɚɜɧɨɦɟɪɧɨɫɬи ɩɨɥɹ 
ɷɧɟɪɝɨɜɵɞɟɥɟɧиɹ и ɫиɫɬɟɦɚɦ ɩɨɞɩиɬки-ɩɪɨɞɭɜки и ɜɨɞɨɩɨɞɝɨɬɨɜки. 

 

ПȿɊɋПȿɄɌɂȼɕ ɂɋПɈɅɖɁɈȼȺɇɂə AσFC-I 

Пɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɵɬɧɨɣ ɷкɫɩɥɭɚɬɚɰии ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɜ 
ɭɱɟɛɧɨ-ɬɪɟɧиɪɨɜɨɱɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧии Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ ɨɬɦɟɱɟɧɨ ɫɥɟɞɭɸɳɟɟ: 

 ɨɫɜɨɟɧиɟ иɧɬɟɪɮɟɣɫɚ и ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɡɚɧиɦɚɟɬ ɭ кɜɚɥиɮиɰиɪɨɜɚɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ Ɋɐ (ȼɂɍɊ, ɇɋɊɐ) ɧɟ ɛɨɥɟɟ 15-30 ɦиɧɭɬ; 

 ɩɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɪɟɚɥиɡɭɟɬ ɡɚɹɜɥɟɧɧɵɣ ɮɭɧкɰиɨɧɚɥ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ;  
 ɩɨ ɡɚɦɟɱɚɧиɹɦ ɷкɫɩɥɭɚɬиɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ Ɋɐ ɭɥɭɱɲɟɧɨ ɭɞɨɛɫɬɜɨ ɷɥɟɦɟɧɬɨɜ 

иɧɬɟɪɮɟɣɫɚ AσFC-I; 

 ɜ ɩɪɨɰɟɫɫɟ ɬɪɟɧиɪɨɜɨк ɧɚ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɦ ɬɪɟɧɚɠёɪɟ ɧɚ ɪɚɫɱёɬ иɡɦɟɧɟɧиɹ 
ɪɟɚкɬиɜɧɨɫɬи ɩɟɪɫɨɧɚɥ ɬɪɚɬиɬ ɧɟ ɛɨɥɟɟ 1-2 ɦиɧɭɬ ɜ ɭɫɥɨɜиɹɯ ɞɟɣɫɬɜиɹ ɨɬɜɥɟкɚɸɳиɯ 
ɮɚкɬɨɪɨɜ. 

Ɉɛɳɟɩɪиɧɹɬɨɣ ɩɪɚкɬикɨɣ ɹɜɥɹɟɬɫɹ ɩɨɞɬɜɟɪɠɞɟɧиɟ ɬɨɱɧɨɫɬи ɪɚɫɱёɬɧɵɯ ɦɟɬɨɞик, 
ɫɜɹɡɚɧɧɵɯ ɫ иɡɦɟɧɟɧиɹɦи ɪɟɚкɬиɜɧɨɫɬи ɪɟɚкɬɨɪɨɜ ȼȼɗɊ, иɫɩɵɬɚɧиɹɦи ɜ ɭɫɥɨɜиɹɯ 
ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɝɨ ɬɪɟɧɚɠёɪɚ Д12Ж. ȼ ɫɜɹɡи ɫ ɷɬиɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞиɬɫɹ 
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ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɬɟɫɬиɪɨɜɚɧиɟ ɧɚ ɛɚɡɟ ɭɱɟɛɧɨ-ɬɪɟɧиɪɨɜɨɱɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧиɹ 
Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ. 

Ɍɚкиɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞёɧɧɚɹ ɪɚɛɨɬɚ ɩɨкɚɡɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧиɹ ɬɨɱɧɨɫɬи и 
ɫкɨɪɨɫɬи ɨɩɟɪɚɬиɜɧɵɯ ɪɚɫɱёɬɨɜ иɡɦɟɧɟɧиɹ ɪɟɚкɬиɜɧɨɫɬи ɩɭɬёɦ ɞɨɩɨɥɧɟɧиɹ ɪɚɫɱёɬɧɨ-

ɚɧɚɥиɬиɱɟɫкɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧиɹ ȼȼɗɊ-1000 ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɚɜɬɨɪɚɦи ɩɪɨɝɪɚɦɦɧɵɦ 
ɫɪɟɞɫɬɜɨɦ – иɧɬɟɪɚкɬиɜɧɵɦ ɞɭɛɥикɚɬɨɦ ɚɥɶɛɨɦɚ ɇФɏ. 
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Abstract – The paper describes the method and software developed by the authors for automating 

operational calculations of reactivity changes of the WWER-1000 reactor. The main calculation 

dependencies, screen forms and test results are given. Rising of the calculation accuracy is shown. 

The development path of the developed software as an element of the digital twin of the WWER 

1000 nuclear reactor is proposed.  
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