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ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɭɬɢ ɩɨɜɵɲɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɛɵɫɬɪɵɯ ɪɟɚɤɬɨɪɨɜ ɫ ɨɤɫɢɞɧɵɦ ɬɨɩɥɢɜɨɦ ɢ ɧɚɬɪɢɟɜɵɦ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɨɛɧɚɪɭɠɟɧɢɟ ɬɨɩɥɢɜɚ ɢɥɢ 
ɬɨɩɥɢɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɫ ɧɚɢɥɭɱɲɢɦɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɞɥɹ 
ɪɟɚɤɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ Ȼɇ-800, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɭɥɭɱɲɢɬɶ ɧɟ ɬɨɥɶɤɨ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ, ɧɨ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɫɟɝɨ ɩɪɟɞɪɟɚɤɬɨɪɧɨɝɨ ɰɢɤɥɚ. Ɍɚɤ ɤɚɤ ɫɨ ɜɪɟɦɟɧɟɦ ɜɨ ɜɫɟɦ 
ɦɢɪɟ ɨɛɨɫɬɪɹɸɬɫɹ ɩɪɨɛɥɟɦɵ ɫɜɹɡɚɧɧɵɟ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ U235, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ 
ɤ ɩɨɜɵɲɟɧɢɸ ɟɝɨ ɰɟɧɵ ɢ ɭɜɟɥɢɱɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ, ɧɚɤɨɩɥɟɧɧɨɝɨ PЮ, ɤɨɬɨɪɵɣ ɜ ɧɚɱɚɥɶɧɨɦ 
ɜɪɟɦɟɧɢ ɛɵɥ ɩɨɥɭɱɟɧ ɜ ɪɚɦɤɚɯ ɜɨɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɇɨ ɫɟɝɨɞɧɹ ɭɠɟ ɨɬ ɩɟɪɟɪɚɛɨɬɤɢ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ (ɈəɌ) ȼȼɗɊ ɢ ɊȻɆɄ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɧɚɯɨɠɞɟɧɢɹ ɩɭɬɟɣ ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɤɨɦɩɟɧɫɢɪɨɜɚɧɢɟ ɷɬɢɯ ɹɜɥɟɧɢɣ ɫ ɩɪɢɨɪɢɬɟɬɨɦ 
ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɞɟɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɥɢɹɧɢɹ 
ɧɟɫɤɨɥɶɤɢɯ ɜɚɠɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɚɤɬɨɪɚ. ɗɬɢɦɢ ɮɚɤɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɧɵɯ ɬɨɩɥɢɜ ɢ 
ɬɨɩɥɢɜɧɵɯ ɫɨɱɟɬɚɧɢɣ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɪɟɚɤɬɨɪɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɨɝɚɳɟɧɧɨɝɨ 
ɬɨɩɥɢɜɚ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɬɨɩɥɢɜɚ ɜ ɪɚɡɪɟɲɟɧɧɵɯ 
ɩɪɟɞɟɥɚɯ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɛɚɡɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ TТЦОβ6 ɢ N3D. Ɍɚɤ 
ɠɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɨɝɪɚɦɦɵ EбМОХ ɢ MКЭСМКН.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚμ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ, ɬɨɩɥɢɜɧɵɣ 
ɰɢɤɥ, ɚɤɬɢɜɧɚɹ ɡɨɧɚ. 
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ β6.06.β01λ 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 22.08.2019 
ɉɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ β7.08.2019 

 

ȼɜɟɞɟɧɢɟ 

ɉɨ ɞɚɧɧɵɦ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ (ɆȺȽȺɌɗ), 
ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɵɫɬɪɵɯ ɪɟɚɤɬɨɪɧɵɯ ɫɢɫɬɟɦ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɩɨɥɧɨɫɬɶɸ ɡɚɦɤɧɭɬɨɦ ɰɢɤɥɟ, ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ ɢ 
ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ – ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ – ɲɢɪɨɤɨ ɩɪɢɡɧɚɧɨ, ɢ ɜɨ 
ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɩɪɨɞɨɥɠɚɟɬɫɹ ɚɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɨ ɬɟɯɧɨɥɨɝɢɹɦ ɪɟɚɤɬɨɪɚ, 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɬɨɩɥɢɜɚ ɢ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ Д1Ж. 

Ɂɚɦɵɤɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɩɪɨɝɪɚɦɦɵ 
ɪɚɡɜɢɬɢɹ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. ɉɪɢ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ 238U ɢ ɬɪɚɧɫɭɪɚɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɤɚɩɥɢɜɚɸɳɢɯɫɹ ɜ ɨɛɥɭɱɟɧɧɨɦ 
ɬɨɩɥɢɜɟ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɥɭɬɨɧɢɹ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɧɚɪɚɛɨɬɚɧɨ ɜ ɨɬɪɚɛɨɬɚɜɲɟɦ 
ɬɨɩɥɢɜɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ȼȼɗɊ ɤ ɜɨɡɦɨɠɧɨɦɭ ɧɚɱɚɥɭ ɫɟɪɢɣɧɨɝɨ ɜɜɨɞɚ ɛɵɫɬɪɵɯ 
ɪɟɚɤɬɨɪɨɜ (β0ββ ɝ.), ɫɨɫɬɚɜɢɬ 1β0-140 ɬ. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɫɲɬɚɛɨɜ ɪɚɡɜɢɬɢɹ ɹɞɟɪɧɨɣ 
ɷɧɟɪɝɟɬɢɤɢ (40-60 Ƚȼɬ). ɇɚɱɚɥɶɧɚɹ ɡɚɝɪɭɡɤɚ Ȼɇ-800 ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɥɭɬɨɧɢɟɦ 

ɫɨɫɬɚɜɢɬ γ,6 ɬ, ɟɠɟɝɨɞɧɚɹ ɩɨɞɩɢɬɤɚ – ɨɤɨɥɨ 0,7ɬɨɧɧ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɨɞɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɟɪɢɢ Ȼɇ-800 ɜ β0β0-β0γ0 ɝɝ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ 
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ɭɤɚɡɚɧɧɨɣ ɡɚɞɚɱɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢμ ɩɟɪɟɪɚɛɨɬɤɚ 
ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɬɨɩɥɢɜɚ ȼȼɗɊ – ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɦɟɲɚɧɧɨɝɨ ɭɪɚɧ-ɩɥɭɬɨɧɢɟɜɨɝɨ ɬɨɩɥɢɜɚ 
ɞɥɹ ɛɵɫɬɪɵɯ ɪɟɚɤɬɨɪɨɜ. ɉɨ ɨɰɟɧɤɚɦ ɦɨɳɧɨɫɬɶ ɡɚɜɨɞɚ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɪɚɛɨɬɚɜɲɟɝɨ 
ɬɨɩɥɢɜɚ ȼȼɗɊ ɞɨɥɠɧɚ ɫɨɫɬɚɜɢɬɶ з1500 ɬ/ɝɨɞ, ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɫɦɟɲɚɧɧɨɝɨ ɬɨɩɥɢɜɚ – ɨɤɨɥɨ 100 ɬ/ɝɨɞ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɨɤɨɥɨ 50 ɬ/ɝɨɞ ɞɥɹ 
ɩɭɫɤɚ ɝɨɥɨɜɧɨɝɨ ɢ ɩɟɪɜɵɯ ɫɟɪɢɣɧɵɯ ɷɧɟɪɝɨɛɥɨɤɨɜ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɦɟɲɚɧɧɨɝɨ ɬɨɩɥɢɜɚ 
ɞɨɥɠɧɨ ɫɨɡɞɚɜɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɭɧɢɮɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɦɟɪ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɧɚ ɧɢɬɪɢɞɧɨɟ ɬɨɩɥɢɜɨ ɩɨɫɥɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 

ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɩɪɢɟɦɥɟɦɨɦ ɜɵɝɨɪɚɧɢɢ [2]. 

 

Ɋɨɥɶ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɨɰɟɧɤɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɪɟɚɤɬɨɪ-

ɪɚɡɦɧɨɠɢɬɟɥɶ ɤɚɤ ɧɟɢɫɱɟɪɩɚɟɦɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɡ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɭɪɚɧɚ ɜ 
ɛɵɫɬɪɨɦ ɪɟɚɤɬɨɪɟ-ɪɚɡɦɧɨɠɢɬɟɥɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜ 60-80 ɪɚɡ ɛɨɥɶɲɟ ɷɧɟɪɝɢɢ, ɱɟɦ ɜ 
ɥɟɝɤɨɜɨɞɧɨɦ. ɏɨɬɹ ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 238U ɤ ɤɨɥɢɱɟɫɬɜɭ 235U ɪɚɜɧɨ 140, ɜ 
ɥɟɝɤɨɜɨɞɧɨɦ ɪɟɚɤɬɨɪɟ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ 238U ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 239Ɋu. ɉɨɷɬɨɦɭ 
ɨɬɧɨɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɪɚɧɚ ɜ Ȼɇ ɢ ɜ ɅȼɊ ɨɤɚɡɵɜɚɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ 140. Ʉ ɬɨɦɭ ɠɟ ɜ ɞɟɬɚɥɶɧɨɦ ɚɧɚɥɢɡɟ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɟɫɬɶ ɩɨɬɟɪɢ ɬɨɩɥɢɜɚ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ. ɋ ɭɱɟɬɨɦ ɫɤɚɡɚɧɧɨɝɨ ɢ ɩɨɥɭɱɚɟɬɫɹ ɜɵɢɝɪɵɲ ɜ 
60-80 ɪɚɡ ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɩɥɢɜɚ ɜ Ȼɇ. ɗɬɨ ɨɬɧɨɲɟɧɢɟ ɦɨɠɧɨ 
ɧɟɦɧɨɝɨ ɫɧɢɡɢɬɶ ɩɭɬɟɦ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɅȼɊ ɢ ɬɨɩɥɢɜɧɨɝɨ ɰɢɤɥɚ. 

ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɜ ɥɟɝɤɨɜɨɞɧɵɯ ɪɟɚɤɬɨɪɚɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɦɚɥɚɹ ɞɨɥɹ ɭɪɚɧɚ, 
ɫɬɨɢɦɨɫɬɶ ɩɨɥɭɱɚɟɦɨɣ ɜ ɧɢɯ ɷɧɟɪɝɢɢ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɰɟɧɟ ɩɪɢɪɨɞɧɨɝɨ ɭɪɚɧɚ, ɨɛɵɱɧɨ 
ɨɬɧɟɫɟɧɧɨɝɨ ɤ 1 ɤɝ (ɢɥɢ ɮɭɧɬɭ) ɨɤɫɢɞɧɨɝɨ ɬɨɩɥɢɜɚ U3O8. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɞɧɵɟ ɪɭɞɵ 
(ɬ.ɟ. ɫ ɦɚɥɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɭɪɚɧɚ) ɨɤɚɡɵɜɚɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɜɵɝɨɞɧɵɦɢ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɅȼɊ. ɇɚɨɛɨɪɨɬ, ɢɡ-ɡɚ ɭɩɨɦɹɧɭɬɨɝɨ ɜɵɲɟ ɮɚɤɬɨɪɚ 60-80, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜɨ Ȼɇ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɅȼɊ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɨɩɥɢɜɚ, 
ɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ Ȼɇ, ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɰɟɧɟ U3O8. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɪɭɞɵ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɭɪɚɧɚ, ɧɟɩɪɢɝɨɞɧɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɅȼɊ, ɚ ɬɚɤɠɟ 
ɭɪɚɧ, ɞɨɛɵɜɚɟɦɵɣ ɢɡ ɦɨɪɫɤɨɣ ɜɨɞɵ, ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ Ȼɇ.  

Ȼɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɪɚɧɚ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ 
ɤ ɟɝɨ ɰɟɧɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɛɵɫɬɪɵɟ ɪɟɚɤɬɨɪɵ-ɪɚɡɦɧɨɠɢɬɟɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɧɟɢɫɱɟɪɩɚɟɦɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ ɟɫɥɢ ɩɨɧɢɦɚɬɶ ɩɨɞ ɷɬɢɦ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɷɧɟɪɝɢɟɣ ɜ ɬɟɱɟɧɢɢ ɦɧɨɝɢɯ ɬɵɫɹɱ ɥɟɬ. Ɍɨɱɧɨ ɬɚɤ ɠɟ ɬɨɪɢɣ ɹɜɥɹɟɬɫɹ 
ɞɪɭɝɢɦ ɜɢɞɨɦ ɧɟɢɫɱɟɪɩɚɟɦɵɯ ɡɚɩɚɫɨɜ ɬɨɩɥɢɜɚ ɞɥɹ Ȼɇ, ɞɥɹ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɪɢɣ 
ɦɟɧɟɟ ɷɮɮɟɤɬɢɜɟɧ, ɱɟɦ ɭɪɚɧ. ȿɫɥɢ ɠɟ ɝɨɜɨɪɢɬɶ ɨ ɞɨɥɝɨɫɪɨɱɧɵɯ ɩɪɨɝɧɨɡɚɯ ɪɚɡɜɢɬɢɹ 
ɷɧɟɪɝɟɬɢɤɢ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɦɢɪɨɜɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ, ɬɨ ɫɥɟɞɭɟɬ ɜɵɞɟɥɢɬɶ ɱɟɬɵɪɟ 
ɬɢɩɚ ɧɟɢɫɱɟɪɩɚɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɞɚɸɳɢɯ ɪɟɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɩɪɨɛɥɟɦɵμ ɷɧɟɪɝɢɹ ɹɞɟɪɧɨɝɨ ɞɟɥɟɧɢɹ ɜ ɪɟɚɤɬɨɪɚɯ-ɪɚɡɦɧɨɠɢɬɟɥɹɯ, ɫɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ (ɫ 
ɭɱɟɬɨɦ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɜɢɞɨɜ ɷɧɟɪɝɢɢ ɫɨɥɧɰɚ), ɬɟɪɦɨɹɞɟɪɧɚɹ ɷɧɟɪɝɢɹ ɢ ɝɟɨɬɟɪɦɚɥɶɧɚɹ 
ɷɧɟɪɝɢɹ. 

ɏɨɬɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ Ȼɇ ɫɵɪɶɟɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɡ ɪɭɞ ɫ ɦɚɥɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 
ɭɪɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɨ (ɤɚɤ ɩɨɤɚɡɚɧɨ ɜɵɲɟ), ɩɪɚɤɬɢɱɟɫɤɨɟ ɨɫɜɨɟɧɢɟ ɧɨɜɵɯ 
ɭɪɚɧɨɜɵɯ ɪɭɞɧɢɤɨɜ ɩɨɦɢɦɨ ɬɟɯ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɨɬɪɟɛɧɨɫɬɢ ɥɟɝɤɨɜɨɞɧɵɯ 
ɪɟɚɤɬɨɪɨɜ, ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɧɭɠɧɵɦ. ɇɚɩɪɢɦɟɪ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɋɒȺ 
ɧɚɤɨɩɢɥɢɫɶ ɞɨɫɬɚɬɨɱɧɵɟ ɡɚɩɚɫɵ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɨɬɜɚɥɶɧɨɝɨ ɭɪɚɧɚ, ɩɪɨɞɭɤɬɚ ɡɚɜɨɞɨɜ 
ɩɨ ɝɚɡɨɞɢɮɮɭɡɢɨɧɧɨɦɭ ɪɚɡɞɟɥɟɧɢɸ. ɗɬɨɝɨ ɡɚɩɚɫɚ ɯɜɚɬɢɥɨ ɛɵ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɋɒȺ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɥɟɬ. Ȼɨɥɟɟ 
ɬɨɝɨ, ɤɨɥɢɱɟɫɬɜɨ ɷɬɨɝɨ ɫɤɥɚɞɢɪɭɟɦɨɝɨ ɭɪɚɧɚ ɛɭɞɟɬ ɪɚɫɬɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɢɫɱɟɡɧɟɬ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ 235U ɞɥɹ ɅȼɊ [3]. ȼɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɬɨɩɥɢɜɚ ɜ ɭɪɚɧ-ɩɥɭɬɨɧɢɟɜɨɦ ɰɢɤɥɟ 
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ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɨɜ, ɚ ɜ ɬɨɪɢɣ-ɭɪɚɧɨɜɨɦ ɬɚɤ ɠɟ ɢ ɫ 
ɩɨɦɨɳɶɸ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ.Д4Ж 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɫ ɪɚɡɧɵɦɢ ɨɤɫɢɞɧɵɦɢ ɬɨɩɥɢɜɚɦɢ 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤɨɣ ɜɢɞ ɬɨɩɥɢɜɚ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦ ɫɨ ɫɬɨɪɨɧɵ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɚɤɬɨɪɚ 
ɧɚ ɛɵɫɬɪɵɟ ɧɟɣɬɪɨɧɵ ɫ 800Ɇȼɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ (Ȼɇ-800). Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɪɚɡɦɟɪɵ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɪɟɚɤɬɨɪɚ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɪɟɚɤɬɨɪɚ Ȼɇ-800 ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 
Ȼɟɥɨɹɪɫɤɨɣ ɚɬɨɦɧɨɣ ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ ɜɵɞɚɥɚ ɫɜɨɣ ɩɟɪɜɵɣ ɬɨɤ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ Ɋɨɫɫɢɢ 
ɜ 10.1β. β015 ɝɨɞɚ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨ ɪɚɛɨɬɚɟɬ ɞɨ ɫɢɯ ɩɨɪ. ɉɚɪɚɦɟɬɪɵ ɚɤɬɢɜɧɨɣ ɡɨɧɵ Ȼɇ-

800 ɫ Ɇɨɯ ɬɨɩɥɢɜɨɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1 [5]. 
 
Ɍɚɛɥɢɰɚ 1 – ɉɚɪɚɦɟɬɪɵ ɚɤɬɢɜɧɨɣ ɡɨɧɵ Ȼɇ-800 ɫ ɆɈɏ ɬɨɩɥɢɜɨɦ ДParameters of the core BN-800 with MOX 

fuel] 

Ȼɇ-800 Ɇɨɯ ɬɨɩɥɢɜɨ 

ɑɢɫɬɨ Ɍȼɋ ɚɤɬɢɜɧɨɣ ɡɨɧɵ, ɲɬ. 565 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɡɨɧɵ, ɦɦ 2560 

ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ, ɦɦ 880 

Ɋɚɡɦɟɪ Ɍȼɋ ɩɨɞ ɤɥɸɱ, ɦɦ 94,5 

Ⱦɢɚɦɟɬɪ ɬɜɷɥɚ, ɦɦ 6,9 

Ɇɚɤɫ. ɡɚɩɚɫ ɪɟɚɤɬɢɜɧɨɫɬɢ, % k/k 3,6 

ɋɪɟɞɧɹɹ ɷɧɟɪɝɨɧɚɩɪɹɠɨɧɧɨɫɬɶ Ɇȼɬ/ɦγ  430 

Ɇɚɤɫ. ɥɢɧɟɣɧɚɹ ɦɨɳɧɨɫɬɶ ɬɜɷɥ, ɤȼɬ/ɦ 48 

 

Ⱥɤɬɢɜɧɚɹ ɡɨɧɚ ɪɟɚɤɬɨɪɚ Ȼɇ-800 ɨɤɪɭɠɟɧɚ ɛɨɤɨɜɵɦ ɷɤɪɚɧɨɦ ɬɨɥɳɢɧɨɣ 40 ɫɦ. 
Ⱥɤɬɢɜɧɚɹ ɡɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɟ ɡɨɧɵμ ɡɨɧɚ ɦɚɥɨɝɨ ɨɛɨɝɚɳɟɧɢɹ (ɁɆɈ) ɢ ɡɨɧɚ ɛɨɥɶɲɨɝɨ 
ɨɛɨɝɚɳɟɧɢɹ (ɁȻɈ). Ɇɨɠɧɨ ɜɵɛɪɚɬɶ ɬɨɥɳɢɧɵ ɁɆɈ ɢ ɁȻɈ ɢɡ ɭɫɥɨɜɢɣ ɪɚɜɟɧɫɬɜɚ ɨɛɴɟɦɨɜ 
ɨɛɟɢɯ ɡɨɧ, ɬɨɝɞɚ ΔR(ɁɆɈ) = ν ΔR(ɁȻɈ) = RȺɁ – ΔR(ɁɆɈ) ɢɥɢ ɢɡ ɤɚɤɢɯ-ɥɢɛɨ 
ɢɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ. Ɂɚɬɟɦ ɜɵɛɪɚɬɶ «ɫɤɚɱɨɤ» ɨɛɨɝɚɳɟɧɢɣ, ɬ.ɟ. ɨɬɧɨɲɟɧɢɟ ɨɛɨɝɚɳɟɧɢɹ 
ɬɨɩɥɢɜɚ ɜ ɁȻɈ ɤ ɨɛɨɝɚɳɟɧɢɸ ɬɨɩɥɢɜɚ ɜ ɁɆɈ, ɧɚɩɪɢɦɟɪ, б(ɁȻɈ)/б(ɁɆɈ). ɉɨɬɨɦ 
ɜɵɛɪɚɬɶ 8 ɜɢɞɨɜ ɬɨɩɥɢɜɚ [6]: 

1. U(γ5,γ8)Oβ ≡ U 

2. PЮγλOβ ≡ PЮ 

3. (Uγγ + TСγβ)Oβ≡U+TС 

4. (PЮ(γλ,40) + (Uγ8))Oβ ≡ O + U 

5. (PЮ(γλ,40) + (U(γ5,γ8)))Oβ ≡ Ɉ+U(ɩ) 
6. (PЮ(γλ,40,41,4β) + Uγ8)Oβ ≡ ɗ + U 

7. (Pu(39,40,41,42) + U(35-γ8))Oβ ≡ ɗ+U(ɩ) 
8. (PЮ(γλ,40,41,4β) + TСγβ)Oβ ≡ ɗ +TС 

1 – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɚɞɢɰɢɨɧɧɵɣ ɞɢɨɤɫɢɞ ɭɪɚɧɚ, β – ɱɢɫɬɵɣ ɞɢɨɤɫɢɞ βγλ-ɨɣ 
ɩɥɭɬɨɧɢɹ, γ – ɨɤɫɢɞɧɨɟ ɬɨɩɥɢɜɨ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ βγγU ɢ βγβTС, ɚ ɜ ɛɨɤɨɜɨɦ ɷɤɪɚɧɟ 
ɱɢɫɬɵɣ βγβTС, 4 – ɨɤɫɢɞɧɨɟ ɬɨɩɥɢɜɨ ɫ ɨɪɭɠɟɣɧɵɦ ɩɥɭɬɨɧɢɟɦ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɬ 
239Pu – λγ % ɢ β40PЮ – 7 % ɢ ɱɢɫɬɵɣ βγ8U, 5 – ɨɪɭɠɟɣɧɵɣ ɩɥɭɬɨɧɢɣ ɫ ɩɪɢɪɨɞɧɵɦ 
ɭɪɚɧɨɦ βγ8U = λλ,βλ % ɢ βγ5U = 0,71 %, 6 – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɥɭɬɨɧɢɣ, ɤɨɬɨɪɵɣ 
ɫɨɫɬɨɢɬ ɢɡ βγλPЮ = 60 %, β40PЮ = β5 %, β4βPЮ = 11 %, β4βPЮ = 4% ɢ ɱɢɫɬɵɣ βγ8U,  
7 – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɥɭɬɨɧɢɣ ɫ ɩɪɢɪɨɞɧɵɦ ɭɪɚɧɨɦ, 8 – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɥɭɬɨɧɢɣ ɫ 
ɬɨɪɢɟɦ. 
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Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɞɥɹ ɫɜɟɠɟɝɨ ɢ ɫɪɟɞɧɨɢɡɨɬɨɚɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɬɨɩɥɢɜɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ β. 

 
Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬ ɞɥɹ ɫɜɟɠɟɝɨ ɢ ɫɪɟɞɧɨɢɡɨɬɨɚɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɬɨɩɥɢɜɚ [Calculation for fresh and medium 

isotope composition of fuel] 

Kɷɮɮ= 1 U Pu U+Th Ɉ +U Ɉ+U(ɩ) ɗ +U ɗ+U(ɩ) ɗ +TС 

X  % 15,09 11,98 12,7 12,52 12,22 14,99 14,17 17,92 

ɄȼȺɁ 0,644 0,913 0,867 0,952 0,918 1,046 1,023 0,997 

ɄȼȻɗ 0,133 0,165 0,107 0,162 0,166 0,18 0,177 0,138 

ɄȼɊ 0,777 1,078 0,974 1,114 1,084 1,226 1,2 1,135 

ɄȼȺɁɋɊ 0,701 0,887 0,835 0,925 0,902 1,0022 0,984 0,963 

ɄȼȻɗɋɊ 0,145 0,173 0,115 0,173 0,179 0,119 0,188 0,142 

ɄȼɊɋɊ 0,846 1,063 0,95 1,098 1,081 1,192 1,172 1,105 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ β ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɥɭɬɨɧɢɣ ɫ ɱɢɫɬɵɦ Uβγ8 ɢɦɟɟɬ ɫɚɦɵɣ 
ɜɵɫɨɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɢ ɩɨɥɭɱɚɟɬɫɹ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ. 
ɇɨ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɬɱɢɫɬɤɚ ɢɥɢ ɨɛɟɞɧɟɧɢɟ ɭɪɚɧɚ – ɡɚɬɪɚɬɧɵɣ ɩɪɨɰɟɫɫ, 
ɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɟɚɤɬɨɪɚ ɜ ɤɪɢɬɢɱɧɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɧɨɝɨ ɭɜɟɥɢɱɢɬɶ 
ɨɛɨɝɚɳɟɧɢɟ ɬɨɩɥɢɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɥɭɬɨɧɢɟɦ ɫ ɩɪɢɪɨɞɧɵɦ ɭɪɚɧɨɦ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɡ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɨɩɥɢɜɧɵɯ ɜɢɞɨɜ ɜɵɛɟɪɟɦ 
ɨɪɭɠɟɣɧɵɣ ɩɥɭɬɨɧɢɣ ɫ ɩɪɢɪɨɞɧɵɦ ɭɪɚɧɨɦ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɥɭɬɨɧɢɣ ɫ ɩɪɢɪɨɞɧɵɦ 
ɭɪɚɧɨɦ. Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɧɚ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɪɟɚɤɬɨɪɚ, ɜ ɨɫɧɨɜɧɨɦ ɧɚ Ʉȼ (Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ). ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɝɨɪɸɱɟɝɨ ɜ ɬɜɷɥɚɯ Ȼɇ ɞɟɥɚɟɬ ɨɫɨɛɟɧɧɨ ɨɫɬɪɨɣ ɩɪɨɛɥɟɦɭ ɷɧɟɪɝɨɧɚɩɪɹɠɟɧɧɨɫɬɢ, ɧɨ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɧɢɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ (ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɟɝɨ ɜɵɛɨɪ) ɢ ɨɫɤɨɥɤɚɦɢ ɞɟɥɟɧɢɹ. ȼ ɷɬɨɦ 
ɨɬɧɨɲɟɧɢɢ ɜɵɫɨɤɨɟ ɨɛɨɝɚɳɟɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ Ʉȼ ɜ 
ɪɟɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. ȼɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɝɨɪɸɱɟɝɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɞɨɫɬɢɠɟɧɢɹ ɝɥɭɛɨɤɨɝɨ ɜɵɝɨɪɚɧɢɹ ɝɨɪɸɱɟɝɨ, ɤɚɤ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɫɨɨɛɪɚɠɟɧɢɹɦ, ɬɚɤ 
ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɦɩɨɜ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ [7]. 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɧɚ КВАʖ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɪɢɜɟɞɟɦ ɧɟɫɤɨɥɶɤɨ ɚɤɬɢɜɧɵɯ ɡɨɧ ɫ ɪɚɡɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ (ɬɚɛɥ. γ). 
ɇɚɱɧɟɦ ɫ ɭɜɟɥɢɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ 
ɷɧɟɪɝɨɧɚɩɪɹɠɟɧɧɨɫɬɢ ɪɟɚɤɬɨɪɚ. Ɇɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɚɤɬɢɜɧɨɣ ɡɨɧɵμ 
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Ɍɚɛɥɢɰɚ 3 – Ɂɚɜɢɫɢɦɨɫɬɶ Ʉȼ ɨɬ ɨɛɴɟɦɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɢ ɨɬ ɟɟ ɜɵɫɨɬɵ [The dependence of the CV of the 

volume of the active zone and the height of the active zone] 

Kɷɮɮ = 1 Ɉ + U(ɩ) ɗ + U(ɩ) 

qv = γ50 ɤȼɬ/ɥ 

R = 150 

ɇ = 88 ɫɦ 

X - % 12 14,12 

KȼȺɁ 0,937 1,043 

ɄȼȻɗ 0,128 0,137 

ɄȼɊ 1,065 1,181 

qv = γ00 ɤȼɬ/ɥ 

R = 162,5 

ɇ = 88 ɫɦ 

X - % 11,9 14,01 

KȼȺɁ 0,945 1,057 

ɄȼȻɗ 0,112 0,12 

ɄȼɊ 1,057 1,172 

qv  = β50 ɤȼɬ/ɥ 

R = 78    

ɇ = 88ɫɦ 

X - % 11,84 13,91 

KȼȺɁ 0,954 1,061 

ɄȼȻɗ 0,098 0,103 

ɄȼɊ 1,052 1,161 

Kɷɮɮ= 1 Ʉr > 1,7 qv = γ00 ɤȼɬ/ɥ Ɉ + U(ɩ) ɗ + U(ɩ) 

R = 196,8 

ɇ = 60 

ɇɗɎɎ = 85ɫɦ 

X - % 13,22 15,48 

KȼȺɁ 0,836 0,936 

ɄȼȻɗ 0,069 0,085 

ɄȼɊ 0,905 1,021 

R = 162,5 

ɇ = 8 

ɇɗɎɎ = 1β0 ɫɦ 

X - % 11,9 14,01 

KȼȺɁ 0,945 1,057 

ɄȼȻɗ 0,112 0,12 

ɄȼɊ 1,057 1,172 

R = 148,8 

ɇ = 105  
ɇɗɎɎ = 160ɫɦ 

X - % 11,23 13,2 

KȼȺɁ 1,012 1,124 

ɄȼȻɗ 0,142 0,152 

ɄȼɊ 1,154 1,276 

 
ɂɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɬɢɦɚɥɶɧɵɦ ɜɵɛɨɪɨɦ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɹɜɥɹɟɬɫɹ  

qv = γ00 ɤȼɬ/ɥ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ Ʉȼ ɢ ɱɟɦ 
ɛɨɥɶɲɟ, ɬɟɦ ɥɭɱɲɟ. ɇɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ Ʉȼ ɜ ɛɨɤɨɜɨɦ ɷɤɪɚɧɟ, ɱɬɨ 
ɭɦɟɧɶɲɚɟɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɍɦɟɧɶɲɟɧɢɟ ɭɬɟɱɤɢ ɧɟɣɬɪɨɧɨɜ ɢɡ ɚɤɬɢɜɧɨɣ ɡɨɧɵ 
ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɧɚɱɚɥɶɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɬɨɩɥɢɜɚ, ɱɬɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɷɤɨɧɨɦɢɤɢ ɨɱɟɧɶ ɜɵɝɨɞɧɨ, ɧɨ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɇɉɗɊ-ɚ (ɧɚɬɪɢɟɜɵɣ 
ɩɭɫɬɨɬɧɵɣ ɷɮɮɟɤɬ ɪɟɚɤɬɢɜɧɨɫɬɢ). 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɞɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɪɚɞɢɚɥɶɧɨɝɨ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ 
ɦɵ ɜɵɛɪɚɥɢ, ɤɚɤ ɞɟɥɹɳɢɣ ɦɚɬɟɪɢɥ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɥɭɬɨɧɢɹ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫ 
ɩɪɢɪɨɞɧɵɦ ɭɪɚɧɨɦ, ɬɚɤ ɢ ɫ ɬɨɪɢɟɦ ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ, ɢ ɪɚɡɞɟɥɢɥɢ ɚɤɬɢɜɧɭɸ ɡɨɧɭ ɧɚ γ 
ɡɨɧɵ, ɩɵɬɚɹɫɶ ɩɪɢɛɥɢɡɢɬɶ ɡɧɚɱɟɧɢɟ Ʉr ɤ ɟɞɢɧɢɰɟ. Ɋɟɡɭɥɶɬɚɬɵ ɧɚ ɪɢɫɭɧɤɟ 1. ɉɨɥɭɱɚɟɬɫɹ, 
ɱɬɨ ɜɵɪɚɜɧɢɜɚɧɢɟ ɷɧɟɪɝɨɜɵɞɟɥɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ Ʉȼ. 
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Ɋɢɫɭɧɨɤ 1 – Ɂɚɜɢɫɢɦɨɫɬɶ Ʉȼ ɢɡ Ʉr (ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ) [Dependence of the coefficient of 

reproduction on the coefficient of unevenness] 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ Ʉȼ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɫ ɩɨɦɨɳɶɸ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɞɨɥɢ 
ɬɨɩɥɢɜɚ ɜ 1 ɫɦ3. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɬɨɩɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ 
ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. Ɍɚɤ ɤɚɤ ɆɈɏ-ɬɨɩɥɢɜɨ ɧɟ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɤɚɠɞɭɸ ɞɟɬɚɥɶ. ȿɝɨ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɨɱɟɧɶ ɜɵɫɨɤɚɹ, ɧɨ ɢɡ-ɡɚ ɦɚɥɟɧɶɤɨɣ ɬɟɩɥɨɩɪɚɜɨɞɧɨɫɬɢ ɩɟɪɟɩɚɞ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɨɩɥɢɜɧɨɦ ɫɟɪɞɟɱɧɢɤɟ ɩɨɥɭɱɚɟɬɫɹ ɜɟɥɢɤ ɢ ɜ ɬɟɱɟɧɢɢ ɤɚɦɩɚɧɢɢ 
ɪɟɚɤɬɨɪɚ, ɬɨ ɟɫɬɶ ɫ ɝɥɭɛɢɧɨɣ ɜɵɝɨɪɚɧɢɹ ɨɧɚ ɜɫɟɝɞɚ ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɭɠɟ ɜ ɤɨɧɰɟ 
ɤɚɦɩɚɧɢɢ ɞɨɫɬɢɝɚɟɬ ɫɜɨɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɭɪɨɜɟɧɶ 
ɭɜɟɥɢɱɟɧɢɹ ɢ ɡɚɩɚɫɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ 
ɨɛɴɟɦɧɭɸ ɞɨɥɸ. 

 

Ɍɟɪɦɢɱɟɫɤɨɟ ɪɚɫɲɢɪɟɧɢɟ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɬɨɩɥɢɜɚ ɢ ɨɛɨɥɨɱɤɢ ɨɩɪɟɞɟɥɹɸɬ 
ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɚ ɦɟɠɞɭ ɧɢɦɢ ɩɪɢ ɜɵɯɨɞɟ ɬɜɷɥɚ ɧɚ ɦɨɳɧɨɫɬɶ. Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ UO2, PuO2 ɢ ɆɈɏ-ɬɨɩɥɢɜɚ ɢɦɟɸɬ ɛɥɢɡɤɢɟ ɡɧɚɱɟɧɢɹ ɢ ɦɨɝɭɬ 
ɛɵɬɶ ɫ ɯɨɪɨɲɟɣ ɬɨɱɧɨɫɬɶɸ ɨɩɢɫɚɧɵ ɭɪɚɜɧɟɧɢɟɦ (4) [8]:  

Ⱦɥɹ ɜɵɫɨɤɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɜɩɥɨɬɶ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹμ 
 

317-12-9-5-

cp

32-9-5-1

T106,125 - T2103,756 + T105,013 - 101,1833 = 

)T12-101,219 + T102,429 - T101,179 + 10(9,9672L(273) = L(T)

   (4) 

 

Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɫɬɟɯɢɨɦɟɬɪɢɢ ɜ ɫɬɨɪɨɧɭ ɡɚɫɬɟɯɢɨɦɟɬɪɢɢ ɩɨɜɵɲɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɨɤɫɢɞɧɨɝɨ ɬɨɩɥɢɜɚ, ɚ ɜ ɫɬɨɪɨɧɭ ɞɨɫɬɟɯɢɨɦɟɬɪɢɢ – ɩɨɧɢɠɚɟɬ. 
ȼɥɢɹɧɢɟ ɧɟɫɬɟɯɢɨɦɟɬɪɢɢ ɦɨɠɟɬ ɛɵɬɶ ɭɱɬɟɧɨ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɝɨ ɦɧɨɠɢɬɟɥɹμ 
Д1+(γ,λ±0,λ)·бЖ, ɝɞɟ ɯ – ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɬɟɯɢɨɦɟɬɪɢɢ. Ⱦɥɹ ɫɦɟɲɚɧɧɵɯ ɭɪɚɧ-ɩɥɭɬɨɧɢɟɜɵɯ 
ɨɤɫɢɞɨɜ ɬɟɪɦɢɱɟɫɤɨɟ ɪɚɫɲɢɪɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ Ɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɪɟɞɧɹɹ 
ɜɟɥɢɱɢɧɚ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɧɚɱɟɧɢɣ ɞɥɹ UɈ2 ɢ PЮɈ2, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɯ ɦɚɫɫɨɜɨɣ 
ɞɨɥɟ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɥɭɬɨɧɢɹ ɜ ɆɈɏ-ɬɨɩɥɢɜɟ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɟɝɨ ɩɨɜɵɲɟɧɢɸ 
ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

 

Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɩɨ ɪɚɞɢɭɫɭ 

Ɋɚɫɲɢɪɟɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɨɛɨɥɨɱɤɢ ɢ ɬɨɩɥɢɜɧɨɝɨ ɫɟɪɞɟɱɧɢɤɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ (ɪɢɫ. β): 
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ɦɦ 6,011   591101.8+6.1 =1)+(T   +d=d -5

ɨɛɈɛɜɈɛɜɧ  

ɦɦ 6,02  1480  101,256+d =d -5

ɬɨɩɬɨɩ    (5) 

ɦɦ 0,001 )d -(d = ɬɨɩɈɛɜɧɝɡɧ  

 

 

Ɋɢɫɭɧɨɤ 2 – Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɬɨɩɥɢɜɧɨɣ ɬɚɛɥɟɬɤɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ [The dependence of the 

expansion of the fuel pellets on temperature] 

 

ɉɨɫɥɟ ɪɚɫɲɢɪɟɧɢɹ ɢ ɪɚɫɩɭɯɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɝɚɡɨɜɵɣ ɡɚɡɨɪ ɢ ɜ ɤɨɧɰɟ ɤɚɦɩɚɧɢɢ, 
ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɢ ɬɚɛɥɟɬɤɢ ɞɨɫɬɢɝɚɟɬ ɫɜɨɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɝɚɡɨɜɵɣ 
ɡɚɡɨɪ ɦɟɠɞɭ ɨɛɨɥɨɱɤɨɣ ɬɜɷɥɚ ɧɚ ɦɨɳɧɨɫɬɶ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɫɲɢɪɟɧɢɹ 
UOβ, PЮOβ ɢ ɆɈɏ-ɬɨɩɥɢɜɚ ɢ ɬɚɛɥɟɬɤɨɣ ɩɨɱɬɢ ɢɫɱɟɡɚɟɬ. Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɩɟɪɟɩɚɞ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɚɡɨɜɨɦ ɡɚɡɨɪɟ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɫɬɚɧɨɜɢɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ, ɤɨɬɨɪɨɟ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɯɪɚɧɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɰɟɧɬɪɟ ɬɚɛɥɟɬɤɢ. Ⱥ ɜ ɫɟɪɟɞɢɧɟ 
ɬɚɛɥɟɬɤɢ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɫɜɨɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ. ȼɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɩɪɟɞɟɥɹɟɬ ɞɨɩɭɫɬɢɦɭɸ ɦɨɳɧɨɫɬɶ 
ɬɜɷɥɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɫɦɟɲɚɧɧɵɯ ɨɤɫɢɞɨɜ ɭɪɚɧɚ ɢ ɩɥɭɬɨɧɢɹ ɩɥɚɜɧɨ 
ɩɨɧɢɠɚɟɬɫɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ UɈβ (β847 ± γ0°ɋ) ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ 
ɊЮɈβ (β4β8 ± γ5°ɋ) ɩɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɜ ɧɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɩɥɭɬɨɧɢɹ. 
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜ ɨɛɥɚɫɬɢ ɞɨ ɢɥɢ ɡɚ ɫɬɟɯɢɨɦɟɬɪɢɢ, ɚ ɬɚɤɠɟ 
ɜɵɝɨɪɚɧɢɟ ɫɧɢɠɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɫɦɟɲɚɧɧɵɯ ɨɤɫɢɞɨɜ. ɉɨɫɥɟɞɧɟɟ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɨɛɭɫɥɨɜɥɟɧɨ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɦɚɬɪɢɰɵ ɬɨɩɥɢɜɚ, 
ɤɚɤ ɫ ɩɪɨɞɭɤɬɚɦɢ ɞɟɥɟɧɢɹ, ɬɚɤ ɢ ɫ ɨɤɫɢɞɨɦ ɚɦɟɪɢɰɢɹ ȺЦβOγ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ 
ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ β1λ7 ± 15°ɋ. ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢ ɜɵɝɨɪɚɧɢɢ 100 Ƚȼɬɫɭɬ/ɬ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɆɈɏ-ɬɨɩɥɢɜɚ ɫɧɢɠɚɟɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚ 100 °ɋ. 

 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ MOX-ɬɨɩɥɢɜɚ 

Ɋɚɞɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɨɩɥɢɜɧɨɦ ɫɟɪɞɟɱɧɢɤɟ, ɚ ɬɚɤɠɟ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɰɟɧɬɪɟ ɬɜɷɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ , ɤɨɬɨɪɚɹ 
ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɪɢɫɬɨɫɬɢ, ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɪɚɡɦɟɪɚ ɡɟɪɟɧ, 
ɯɚɪɚɤɬɟɪɚ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɫɟɣ ɢ ɬ.ɞ. ɨɤɫɢɞɧɨɝɨ ɬɨɩɥɢɜɚ. Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 
ɨɤɫɢɞɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɤɚɤ ɫɭɦɦɭ ɬɪɟɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯμ ɮɨɧɨɧɧɨɣ ɢɥɢ ɪɟɲɟɬɨɱɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ ɮ, ɮɨɬɨɧɧɨɣ ɢɥɢ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɪ ɢ ɷɥɟɤɬɪɨɧɧɨɣ (ɜɤɥɸɱɚɹ ɚɦɛɢɩɨɥɹɪɧɭɸ ɜɵɡɜɚɧɧɭɸ ɫɨɜɦɟɫɬɧɵɦ 
ɩɟɪɟɦɟɳɟɧɢɟɦ ɡɚɪɹɞɨɜ ɨɛɨɢɯ ɡɧɚɤɨɜ, ɬ.ɟ. ɷɥɟɤɬɪɨɧɨɜ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ 
ɢɨɧɨɜ) ɟμ 

ɟɪɮ   +   +  = 
      

(6) 
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ȼ ɨɤɫɢɞɧɨɦ ɬɨɩɥɢɜɟ ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɧɨɫɚ ɬɟɩɥɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɧɢɠɟ 1600-1500 Ʉ ɢɝɪɚɟɬ ɮɨɧɨɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɜɵɲɟ 1500 K ɨɤɫɢɞɧɨɟ ɬɨɩɥɢɜɨ ɹɜɥɹɟɬɫɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɦ. 

 ɉɟɪɜɵɯ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɨɛɳɭɸ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ, ɢɡ ɤɨɬɨɪɨɝɨ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɤɥɚɞ 
ɷɥɟɤɬɪɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ ɜɤɥɚɞ ɮɨɧɨɧɧɨɣ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ UO2 ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ ɫ ɩɨɜɵɲɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɞɨɫɬɢɝɚɹ ɦɢɧɢɦɭɦɚ ɩɪɢ 1800-β000 Ʉ, ɚ ɡɚɬɟɦ ɩɨɜɵɲɚɟɬɫɹ ɜɩɥɨɬɶ ɞɨ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ. ɉɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ ɜɟɞɟɬ ɫɟɛɹ ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɆɈɏ-

ɬɨɩɥɢɜɚ. 
ɇɟɤɨɬɨɪɵɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɨɩɢɫɵɜɚɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɢɨɤɫɢɞɚ ɭɪɚɧɚ, ɫɨɞɟɪɠɚɬ ɬɪɢ ɱɥɟɧɚ, ɧɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɢɡ ɧɢɯ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɱɥɟɧɚμ ɩɟɪɜɵɣ, ɤɨɬɨɪɵɣ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɢ ɜɬɨɪɨɣ, 
ɤɨɬɨɪɵɣ ɜɨɡɪɚɫɬɚɟɬ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ. ɗɬɢ ɞɜɚ ɫɥɚɝɚɟɦɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɜɭɦ 
ɫɨɫɬɚɜɥɹɸɳɢɦ ɩɟɪɟɧɨɫɚ ɬɟɩɥɚμ ɮɨɧɨɧɧɨɣ (ɫɧɢɠɚɸɳɟɣɫɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ) ɢ 
ɷɥɟɤɬɪɨɧɧɨɣ (ɩɨɜɵɲɚɸɳɟɣɫɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ). ɉɪɢ ɷɬɨɦ ɜ ɧɟɤɨɬɨɪɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ 
ɩɨɫɥɟɞɧɟɟ ɫɥɚɝɚɟɦɨɟ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɞɪɭɝɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ (ɪɚɞɢɚɰɢɨɧɧɭɸ ɢ 
ɚɦɛɢɩɨɥɹɪɧɭɸ). ɑɬɨɛɵ ɧɚɣɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɧɚɞɨ ɡɧɚɬɶ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɬɚɛɥɟɬɤɢ ɜ ɧɚɱɚɥɟ ɤɨɦɩɚɧɢɢ ɫ ɭɱɟɬɨɦ ɩɨɪɢɫɬɨɫɬɢ ɢ ɜɵɝɨɪɚɧɢɹ. 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɬɜɟɪɞɨɝɨ (U+Ɋu)O2, ɩɥɨɬɧɨɫɬɶɸ λ5% ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɟɝɨ ɫɨɨɬɧɨɲɟɧɢɹ [9]. 
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Ɏɨɪɦɭɥɚ ɏɚɪɞɢɧɝɚ ɢ Ɇɚɪɬɢɧɚ (HКЫНТЧР КЧН MКЫЭТЧ), ɤɨɬɨɪɚɹ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɚɯ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɬɨɩɥɢɜɚ, ɚ ɬɚɤɠɟ ɤɚɤ ɨɫɧɨɜɚ ɞɥɹ 
ɞɪɭɝɢɯ ɫɨɨɬɧɨɲɟɧɢɣ, ɝɞɟ Э = Ɍ/1000, Ɍ ɬɟɦɩɟɪɚɬɭɪɚ ɜ Ʉ, ɚ ɦɧɨɠɢɬɟɥɶ 1,158 ɧɟɨɛɯɨɞɢɦ 
ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɨɛɪɚɡɰɨɜ (U+ɊЮ)Oβ ɫ λ5 ɧɚ 
100 % ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ (Ɍɉ). ɗɬɨ ɜɵɪɚɠɟɧɢɟ ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɬɟɦɩɟɪɚɬɭɪ 
ɨɬ βλ8 ɞɨ γ1β0 Ʉ.ɋ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɜɵɪɚɠɟɧɢɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɨɩɥɢɜɧɨɦ ɫɟɪɞɟɱɧɢɤɟ ɩɨ ɪɚɞɢɭɫɭ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɫɪɟɞɧɟɝɨ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɫɟɪɞɟɱɧɢɤɚ. 
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ɝɞɟ ɏ – ɞɨɥɹ ɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɬɟɩɥɚ ɜ ɬɜɷɥɚɯ ɩɪɢɧɹɬɨ 0,λ [10],  ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ 
ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɬɜɷɥɚ [11]. 
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ɇɨ ɤɚɤ ɩɨɤɚɡɵɜɚɥ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɨɩɵɬ ɩɪɢ ɪɚɛɨɬɟ ɪɟɚɤɬɨɪɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ  ɩɚɞɚɟɬ ɢɡ-ɡɚ ɧɚɤɨɩɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɞɟɥɟɧɢɹ ɢ ɡɚɜɢɫɢɦɨɫɬɶ  ɨɬ 
ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ (  ɨɛɥɭɱɟɧɧɨɝɨ ɬɜɟɪɞɨɝɨ (U + PЮ)Oβ ɫ ɩɥɨɬɧɨɫɬɶɸ λ5% ɨɬ 
ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɫɥɟɞɭɸɳɢɦ ɜɵɪɚɠɟɧɢɟɦ [12]: 

 
-1-4

ɬɨɩ ɌЖȼ)0,00333-(1 102,475+ȼЮ0,0035+[0,1148=
  (10) 

 

ɝɞɟ T ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɨɩɥɢɜɚ ɜ °ɋ ɢ ȼЮ – ɥɨɤɚɥɶɧɨɟ ɜɵɝɨɪɚɧɢɟ 
ɬɨɩɥɢɜɚ ɜ 100 Ɇȼɬ·ɫɭɬ/ɤɝ. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɡɧɢɰɵ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɟɝɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɝɨ 
ɬɜɷɥɚ ɩɪɢ 100 Ɇȼɬ·ɫɭɬ/ɤɝ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3 – Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɆɈɏ-ɬɨɩɥɢɜɚ, ɩɪɢ ɜɵɝɨɪɚɧɢɢ 100 Ɇȼɬ·ɫɭɬ/ɤɝ ДThermal conductivity of 

MOX fuel at a burnout of 100 MW·day/kg] 

 

ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɨɝɨ ɪɚɫɱɟɬɚ, ɫɦɨɝɥɢ ɭɦɟɧɶɲɢɬɶ ɞɢɚɦɟɬɪ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɨɬ 1,8 ɦɦ ɞɨ 0,8 ɦɦ, ɚ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ, ɤɨɬɨɪɚɹ 
ɩɨɥɭɱɚɟɬɫɹ ɜ ɩɨɜɟɪɯɧɨɫɬɢ ɰɟɧɬɪɚɥɶɧɨɣ ɨɬɜɟɪɫɬɢɢ ɬɨɩɥɢɜɧɨɝɨ ɫɟɪɞɟɱɧɢɤɚ ɞɥɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɢ ɜɵɝɨɪɚɸɳɟɝɨ ɬɨɩɥɢɜɚ ɧɟ ɛɨɥɶɲɟ 2420 , ɱɬɨ ɜɩɨɥɧɟ 
ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɳɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɜɵɝɨɪɚɧɢɟ ɧɟ 
ɩɪɟɜɵɲɚɟɬ 80 Ɇȼɬ·ɫɭɬ/ɤɝ, ɚ ɪɚɫɱɟɬ ɛɵɥ ɩɪɨɜɟɞɟɧ ɞɥɹ 100 Ɇȼɬ·ɫɭɬ/ɤɝ (ɪɢɫ. 4). 
 

 
Ɋɢɫɭɧɨɤ 4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɜɷɥɚ ɢɡ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɩɨ ɪɚɞɢɭɫɭ [The dependence of the 

temperature of the fuel rod from the burnout depth along the radius] 
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ɂɡ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɬɚɥɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦɧɭɸ 
ɞɨɥɸ ɬɨɩɥɢɜɚ ɫ εɬ = 0,4588 ɞɨ εɬ = 0,4λ5β ɡɚ ɫɱɟɬ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɛɟɡ ɢɡɦɟɧɟɧɢɹ 

ɜɧɟɲɧɟɝɨ ɞɢɚɦɟɬɪɚ ɬɚɛɥɟɬɤɢ ɢ ɨɛɨɥɨɱɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɋɟɣɱɚɫ ɩɪɨɜɨɞɢɦ ɬɨɬ ɠɟ 
ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɭɠɟ ɫ ɧɨɜɵɦ, ɛɨɥɟɟ ɦɚɫɫɢɜɧɵɦ ɬɨɩɥɢɜɨɦ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – ɇɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɥɹ ɛɨɥɟɟ ɦɚɫɫɢɜɧɨɝɨ ɬɨɩɥɢɜɚ [Neutron-physical calculation for 

more massive fuel] 

Kɷɮɮ= 1  qv = γ00 ɤȼɬ/ɥ ɗ + U(ɩ) ɗ + Th 

XɁɆɈ/ɁɋɈ/ɁȻɈ - % 11,72/ 12,22 /17,65 14,29/15,18/20,54 

Kr 1,11 1,11 

KȼȺɁ 1,104 1,062 

ɄȼȻɗ 0,267 0,269 

ɄȼɊ 1,371 1,33 

KȼȺɁМ 1,043 1,013 

ɄȼȻɗМ 0,236 0,222 

ɄȼɊМ 1,28 1,235 

 

Ʉɚɤ ɩɪɟɞɩɨɥɚɝɚɥɢ, ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ Ʉȼ. ȼ 
ɫɪɟɞɧɨɢɡɨɬɨɩɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ Ʉȼ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɩɨɥɭɱɚɟɬɫɹ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ. 

Ɋɚɫɫɦɨɬɪɢɦ ɟɳɟ ɨɞɢɧ ɜɚɪɢɚɧɬ (ɬɚɛɥ. 5), ɩɨɫɤɨɥɶɤɭ ɬɨɪɢɣ ɬɚɤɠɟ ɨɛɥɚɞɚɟɬ 
ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɬɚɤɢɯ ɤɚɤ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɢɣ Ʉȼ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɦɚɥɟɧɶɤɢɣ ɇɉɗɊ. ȿɝɨ ɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ ɜ ɬɨɩɥɢɜɨ ɜɦɟɫɬɨ 238U, ɤɚɤ ɜɨɫɩɪɨɢɡɜɨɞɹɳɢɣ 
ɦɚɬɟɪɢɚɥ ɫ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɥɭɬɨɧɢɟɦ.  

 

Ɍɚɛɥɢɰɚ 5 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɪɚɫɱɟɬɚ ДCalculation results]   

Kɷɮɮ= 1 Th = 0 Th = 12,5 Th = 0,25 Th = 0,5 Th = 0,75 Th = 1 

X  % 11,79/14,74 12,29/15,41 12,69/15,97 13,51/16,7 14,04/17,69 14,56/18,33 

Kr 1,17 1,17 1,17 1,17 1,17 1,17 

ɄȼȺɁ 1,117 1,121 1,123 1,115 1,1 1,076 

ɄȼȻɗ 0,227 0,231 0,235 0,234 0,233 0,23 

ɄȼɊ 1,343 1,352 1,358 1,35 1,333 1,306 

ɄȼȺɁɋɊ 1,056 1,064 1,066 1,06 1,045 1,022 

ɄȼȻɗɋɊ 0,213 0,201 0,199 0,195 0,191 0,188 

ɄȼɊɋɊ 1,269 1,264 1,264 1,314 1,236 1,21 

 

ɂɡ ɬɚɛɥɢɰɵ 5 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɨɪɢɣ ɜ ɬɨɩɥɢɜɟ ɫɧɚɱɚɥɚ 
ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɄȼȺɁ, ɚ ɩɨɬɨɦ ɤ ɩɚɞɟɧɢɸ. ɇɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɬɨɪɢɣ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɹ ɞɟɥɹɳɟɝɨɫɹ ɦɚɬɟɪɢɚɥɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɟɚɤɬɨɪɚ ɜ 
ɤɪɢɬɢɱɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 

Ɂɚɤɥɸɱɟɧɢɟ 

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɥɢ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɆɈɏ ɬɨɩɥɢɜɚ ɜ ɛɵɫɬɪɵɯ ɪɟɚɤɬɨɪɚɯ 
ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɄȼȺɁ, ɩɪɢɦɟɪɧɨ 1,4 ɪɚɡɚ. Ɍɚɤ ɠɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɢɝɪɚɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ, ɤɚɤ ɧɚ ɬɟɩɥɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɚɯ, ɬɚɤ ɢ ɧɚ ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. ɗɧɟɪɝɨɜɵɪɚɜɧɢɜɚɧɢɟ 
ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɄȼȺɁ. ȼ ɤɨɧɰɟ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɧɨɣ ɞɨɥɢ 
ɬɨɩɥɢɜɚ ɜ 1 ɫɦ3

 ɨɛɴɟɦɟ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɄȼȺɁ ɢ ɛɵɥ ɩɨɥɭɱɟɧ ɄȼȺɁ ɛɨɥɶɲɟ ɱɟɦ ɧɚ 
ɨɛɵɱɧɵɯ ɜɚɪɢɚɧɬɚɯ ɜ 1,071 ɪɚɡɚ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɦɟɫɶ ɬɨɪɢɹ ɢ ɭɪɚɧɚ ɤɚɤ 
ɜɨɫɩɪɨɢɡɜɨɞɹɳɢɣ ɦɚɬɟɪɢɥ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɄȼȺɁ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ 1,01 ɪɚɡɚ. 
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Abstract – This article presents the results of a numerical study of ways to increase the 

reproduction rate of fast reactors with oxide fuel and sodium coolant. The purpose of this work is 

to study and detect fuel or fuel combination with the best technical and economic indicators for the 

BN-800 reactor facility which will increase not only economic indicators but also the efficiency of 

the entire pre-reactor cycle. Since over time the problems associated with a decrease in the amount 

of U
235

 which leads to an increase in its price and an increase in the amount of accumulated Pu 

which in the initial time is obtained in the framework of the military industry, worsen throughout 

the world. But today there is a need to look for ways to compensate for these phenomena with the 

priority of reliable and safe operation of a nuclear installation from the reprocessing of spent 

nuclear fuel (spent nuclear fuel) from WWER and RBMK. The paper examines the effects of 

several important factors on the performance of the reactor and on economic performance. These 

factors are the use of different fuels and fuel combinations, the geometrical dimensions of the 

reactor, the distribution of enriched fuel in the core, as well as the change in the specific volume of 

fuel within the permitted limits.  
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