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ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɦɢɪɨɜɨɣ ɷɧɟɪɝɟɬɢɤɢ. 
Ɉɬɦɟɱɚɟɬɫɹ ɩɪɨɝɪɟɫɫ ɜ ɪɚɡɜɢɬɢɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ɉɛɨɡɧɚɱɟɧɵ 
ɤɥɸɱɟɜɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɚɬɨɦɧɨɣ ɝɟɧɟɪɚɰɢɢ, ɤɨɬɨɪɵɟ ɜɨ ɦɧɨɝɨɦ ɨɛɭɫɥɚɜɥɢɜɚɸɬ 
ɡɧɚɱɢɦɨɫɬɶ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɷɬɨɝɨ ɜɢɞɚ ɷɧɟɪɝɟɬɢɤɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɬɪɚɧ ɫ ɜɵɫɨɤɢɦɢ 
ɬɟɦɩɚɦɢ ɪɨɫɬɚ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɩɨɫɜɹɳɟɧɚ ɨɩɢɫɚɧɢɸ 
ɫɩɟɰɢɮɢɤɢ ɭɪɚɧɨɜɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɦɢɪɨɜɵɯ ɡɚɩɚɫɨɜ ɭɪɚɧɨɜɨɣ ɪɭɞɵ ɜ ɭɜɹɡɤɟ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɯ 
ɞɨɛɵɱɢ. Ʉɪɚɬɤɨ ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ 
ɹɞɟɪɧɨɦ ɪɟɚɤɬɨɪɟ ɧɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɚɯ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɪɚɫɫɦɨɬɪɟɧɧɵɦ 
ɬɟɯɧɨɥɨɝɢɹɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɚɤɬɨɪɨɜ ɧɚ ɬɹɠɟɥɨɣ ɜɨɞɟ ɢ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ 
ɧɟɣɬɪɨɧɚɯ. Ⱦɟɥɚɟɬɫɹ ɭɩɨɪ ɧɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɜ ɜɢɞɚɯ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ 
ɮɢɡɢɱɟɫɤɨɣ ɨɫɧɨɜɟ ɩɪɨɰɟɫɫɚ ɩɪɨɬɟɤɚɧɢɹ ɹɞɟɪɧɨɣ ɪɟɚɤɰɢɢ. ɇɚ ɨɫɧɨɜɟ ɩɪɢɜɟɞɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫɬɪɨɢɬɫɹ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɜɨɡɦɨɠɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜɚɯ ɪɚɡɪɚɛɨɬɤɢ ɭɤɚɡɚɧɧɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. 
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Ⱥɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ ɟɳɟ «ɜ ɬɪɟɧɞɟ» 

Ⱦɚɠɟ ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɯɨɞ ɋɒȺ ɢɡ ɩɚɪɢɠɫɤɨɝɨ ɫɨɝɥɚɲɟɧɢɹ ɩɨ ɤɥɢɦɚɬɭ, ɩɪɨɛɥɟɦɚ 
ɛɨɪɶɛɵ ɫ ɜɵɛɪɨɫɚɦɢ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɨɞɨɥɠɚɟɬ ɨɫɬɚɜɚɬɶɫɹ ɨɞɧɨɣ ɢɡ 
ɝɥɨɛɚɥɶɧɵɯ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɨɛɴɟɞɢɧɹɸɬ ɜɫɟ ɦɢɪɨɜɨɟ ɫɨɨɛɳɟɫɬɜɨ. Ɇɢɪɨɜɨɟ 
ɜɧɢɦɚɧɢɟ ɤ ɜɵɫɬɭɩɥɟɧɢɸ ɲɜɟɞɫɤɨɣ ɚɤɬɢɜɢɫɬɤɢ Ƚɪɟɬɵ Ɍɭɧɛɟɪɝ, ɤɪɭɩɧɟɣɲɢɟ ɩɨɠɚɪɵ, 
ɨɯɜɚɬɢɜɲɢɟ ɜ ɬɟɱɟɧɢɟ 2019 ɝ. ɥɟɫɚ ɋɢɛɢɪɢ, ɥɟɫɚ Ʉɚɥɢɮɨɪɧɢɢ ɢ ɩɨɱɬɢ ɜɟɫɶ 
ɚɜɫɬɪɚɥɢɣɫɤɢɣ ɤɨɧɬɢɧɟɧɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɤɪɟɩɢɥɢ ɩɨɡɢɰɢɢ «ɡɟɥɟɧɵɯ». ɋɟɣɱɚɫ ɜɫɟ 
ɪɚɡɜɢɬɵɟ ɢ ɞɚɠɟ ɪɚɡɜɢɜɚɸɳɢɟɫɹ ɫɬɪɚɧɵ ɫɬɪɟɦɹɬɫɹ ɤ ɛɨɥɟɟ ɚɤɬɢɜɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɯ ɬɟɯɧɨɥɨɝɢɣ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɤ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɚɦ ɷɧɟɪɝɢɢ ɬɨɠɟ ɜɨɡɧɢɤɚɟɬ ɦɧɨɝɨ 
ɜɨɩɪɨɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɱɚɫɬɢ ɢɯ ɭɬɢɥɢɡɚɰɢɢ, ɜɥɢɹɧɢɹ ɧɚ ɷɤɨɫɢɫɬɟɦɵ, ɧɢɡɤɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɢɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɦɢɪɟ 
ɢɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɦɢ ɬɟɦɩɚɦɢ. Ɍɚɤ, ɬɨɥɶɤɨ ɡɚ 2018 ɝ. Ʉɢɬɚɣ ɜɜɟɥ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
20,59 Ƚȼɬ ɦɨɳɧɨɫɬɟɣ ɜɟɬɪɹɧɵɯ ɫɬɚɧɰɢɣ ɢ 44,3 Ƚȼɬ ɫɨɥɧɟɱɧɵɯ Д1Ж.  

Ʉɪɨɦɟ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɜɫɟ ɛɨɥɶɲɟɟ ɜɧɢɦɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɭɞɟɥɹɟɬɫɹ ɝɚɡɭ. ȼ ɱɚɫɬɧɨɫɬɢ, ɪɭɤɨɜɨɞɫɬɜɨ Ɋɟɫɩɭɛɥɢɤɢ Ʉɨɪɟɹ ɜ ɥɢɰɟ 
ɩɪɟɡɢɞɟɧɬɚ Ɇɭɧ ɑɠɷ ɂɧɚ, ɡɚɹɜɢɜ ɨ ɧɚɦɟɪɟɧɢɢ ɩɨɫɬɟɩɟɧɧɨ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɪɚɡɜɢɬɢɹ 
ɚɬɨɦɧɨɣ ɝɟɧɟɪɚɰɢɢ ɜ ɫɬɪɚɧɟ, ɫɬɪɟɦɢɬɟɥɶɧɨ ɧɚɪɚɳɢɜɚɟɬ ɨɛɴɟɦɵ ɢɦɩɨɪɬɚ ɝɚɡɚ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ 2017 ɝ. ɫɬɪɚɧɚ ɫɬɚɥɚ 3-ɦ ɤɪɭɩɧɟɣɲɢɦ ɦɢɪɨɜɵɦ ɢɦɩɨɪɬɟɪɨɦ ɫɠɢɠɟɧɧɨɝɨ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ (ɩɨɫɥɟ əɩɨɧɢɢ ɢ Ʉɢɬɚɹ) Д2Ж. Ɍɚɤɠɟ ɜɫɟ ɱɚɳɟ ɡɜɭɱɢɬ ɢ ɩɨɧɹɬɢɟ 
«ɫɥɚɧɰɟɜɨɣ ɪɟɜɨɥɸɰɢɢ». Ʉɨɝɞɚ ɞɨɛɵɱɚ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ, ɫɥɚɧɰɟɜɨɝɨ ɝɚɡɚ ɫɬɚɧɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ, ɢ ɪɟɫɭɪɫɧɚɹ ɛɚɡɚ ɝɨɥɭɛɨɝɨ ɬɨɩɥɢɜɚ ɡɧɚɱɢɬɟɥɶɧɨ 
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ɭɜɟɥɢɱɢɬɫɹ, ɟɳɟ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɚɧ ɩɨɥɭɱɚɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɪɨɢɬɶ ɫɜɨɸ 
ɧɚɰɢɨɧɚɥɶɧɭɸ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɦ ɝɚɡɟ. 

ȿɫɥɢ ɞɥɹ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɫɬɪɚɧ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɩɭɬɶ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɨɜɵɪɚɛɨɬɤɢ – ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɝɥɹ, ɬɨ ɞɥɹ ɪɚɡɜɢɬɵɯ, ɤɚɤ ɧɚɩɪɢɦɟɪ əɩɨɧɢɹ, 
ɋɒȺ, Ɏɪɚɧɰɢɹ, ɛɨɥɶɲɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɚɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ, ɤɨɬɨɪɚɹ ɩɪɢɧɚɞɥɟɠɢɬ ɤ 
«ɡɟɥɟɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ». ȼ ɫɥɭɱɚɟ ɠɟ ɫ Ʉɢɬɚɟɦ, ɤɚɤ ɤɪɭɩɧɟɣɲɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɢɬɟɥɟɦ ɜ 
ɦɢɪɟ, ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɪɨɞɜɢɠɟɧɢɟ ɫɪɚɡɭ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɜɢɞɨɜ 
ɷɧɟɪɝɨɝɟɧɟɪɚɰɢɢ. Ɉɞɧɨ ɢɡ ɫɚɦɵɯ ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɩɟɪɟɞ 
ɭɝɨɥɶɧɨɣ ɫɨɫɬɨɢɬ ɜ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɬɨɩɥɢɜɧɵɯ ɪɟɫɭɪɫɨɜ. ɇɚɩɪɢɦɟɪ, ɷɧɟɪɝɢɹ 
ɞɟɥɟɧɢɹ ɚɬɨɦɨɜ 1 ɤɝ ɩɪɢɪɨɞɧɨɝɨ ɭɪɚɧɚ (ɫɨɞɟɪɠɢɬ 99,3% ɢɡɨɬɨɩɚ ɭɪɚɧɚ-238 ɢ 0,7% 
ɢɡɨɬɨɩɚ ɭɪɚɧɚ-235) ɫɨɫɬɚɜɥɹɟɬ 5,8·1011Ⱦɠ, ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ ɷɧɟɪɝɢɢ ɞɟɥɟɧɢɹ 10 ɬ. ɭɝɥɹ 
(ɚɧɬɪɚɰɢɬɚ) Д3Ж.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ ɩɪɨɞɨɥɠɚɟɬ ɭɤɪɟɩɥɹɬɶ ɫɜɨɢ ɩɨɡɢɰɢɢ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɵɧɤɚɯ ɦɧɨɝɢɯ ɫɬɪɚɧ, ɯɨɬɹ ɚɜɚɪɢɹ ɧɚ Ⱥɗɋ «Ɏɭɤɭɫɢɦɚ» ɜ ɦɚɪɬɟ 2011 
ɝɨɞɚ ɩɨɫɬɚɜɢɥɚ ɟɟ ɩɟɪɫɩɟɤɬɢɜɵ ɩɨɞ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɨɦɧɟɧɢɹ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɫɥɨɠɧɨɫɬɢ 
ɜɨɡɧɢɤɚɥɢ ɢ ɩɨɫɥɟ ɢɧɵɯ ɤɪɭɩɧɵɯ ɚɜɚɪɢɣ ɧɚ ɚɬɨɦɧɵɯ ɨɛɴɟɤɬɚɯ – ɚɜɚɪɢɹ ɧɚ 
ɑɟɪɧɨɛɵɥɶɫɤɨɣ Ⱥɗɋ (26 ɚɩɪɟɥɹ 1986 ɝ.) ɢ ɚɜɚɪɢɹ ɧɚ Ɍɪɢ-Ɇɚɣɥ-Ⱥɣɥɟɧɞ (28 ɦɚɪɬɚ 1979 
ɝ.). ɋɟɣɱɚɫ ɤɨɥɢɱɟɫɬɜɨ ɹɞɟɪɧɵɯ ɷɧɟɪɝɨɛɥɨɤɨɜ ɜ ɦɢɪɟ ɜɫɟ ɠɟ ɧɟɩɪɟɪɵɜɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
ɇɚ ɧɚɱɚɥɨ 2020 ɝɨɞɚ ɜ ɦɢɪɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɭɠɟ 447 ɪɟɚɤɬɨɪ, ɟɳɺ 52 − ɧɚ 
ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Д4Ж. 

 

Ɉɫɧɨɜɚ ɞɥɹ ɬɨɩɥɢɜɚ – ɭɪɚɧ ɢ ɩɥɭɬɨɧɢɣ 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɷɥɟɦɟɧɬɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɰɟɥɵɦ 
ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ. ɉɟɪɜɵɦ ɤɪɢɬɟɪɢɟɦ, ɪɚɡɭɦɟɟɬɫɹ, ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɜɵɯɨɞ. 
ɂɫɯɨɞɹ ɢɡ ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɚɬɨɦɨɜ, ɷɧɟɪɝɟɬɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦɢ ɹɜɥɹɸɬɫɹ 
ɞɜɟ ɪɟɚɤɰɢɢ – ɫɥɢɹɧɢɟ ɥɟɝɤɢɯ ɹɞɟɪ (ɫɢɧɬɟɡ) ɢ ɞɟɥɟɧɢɟ ɬɹɠɟɥɵɯ ɧɚ ɛɨɥɟɟ ɥɟɝɤɢɟ. ɋ 
ɪɨɫɬɨɦ ɦɚɫɫɨɜɨɝɨ ɱɢɫɥɚ ɷɥɟɦɟɧɬɚ ɷɧɟɪɝɢɹ ɫɜɹɡɢ ɧɭɤɥɨɧɨɜ ɜ ɹɞɪɟ ɭɦɟɧɶɲɚɟɬɫɹ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɤɭɥɨɧɨɜɫɤɢɯ ɫɢɥ ɨɬɬɚɥɤɢɜɚɧɢɹ ɦɟɠɞɭ ɩɪɨɬɨɧɚɦɢ ɜ ɹɞɪɟ. 
ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ (ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ, ɤɪɢɜɚɹ Ȼɟɬɟ-ȼɚɣɰɡɟɤɤɟɪɚ) 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

 
Ɋɢɫɭɧɨɤ 1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɫɜɹɡɢ ɧɭɤɥɨɧɨɜ ɜ ɹɞɪɟ ɨɬ ɦɚɫɫɵ ɹɞɪɚ [The dependence of the 

specific binding energy of nucleons in the nucleus on the its mass] 
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ȿɫɥɢ ɞɥɹ ɫɥɢɹɧɢɹ ɥɟɝɤɢɯ ɹɞɟɪ ɧɭɠɧɚ ɤɨɥɨɫɫɚɥɶɧɚɹ ɷɧɟɪɝɢɹ (ɬɟɪɦɨɹɞɟɪɧɵɣ ɫɢɧɬɟɡ), 
ɱɬɨ ɧɚ ɧɵɧɟɲɧɟɣ ɫɬɭɩɟɧɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɹɜɥɹɟɬɫɹ ɫɥɢɲɤɨɦ ɫɥɨɠɧɨ 
ɭɩɪɚɜɥɹɟɦɵɦ ɩɪɨɰɟɫɫɨɦ, ɬɨ ɪɚɫɩɚɞ ɬɹɠɟɥɵɯ ɹɞɟɪ ɢɡɭɱɚɟɬɫɹ ɫ 40-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ 
ɢ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɨ ɨɫɜɨɟɧɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɩɨɥɭɱɟɧɢɹ ɷɧɟɪɝɢɢ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤ ɩɨɞɞɟɪɠɚɧɢɸ ɰɟɩɧɨɣ ɹɞɟɪɧɨɣ 
ɪɟɚɤɰɢɢ ɡɚ ɫɱɟɬ ɜɬɨɪɢɱɧɵɯ ɧɟɣɬɪɨɧɨɜ ɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɰɟɥɵɣ ɪɹɞ ɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɧɚɩɪɢɦɟɪ ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ, ɷɧɟɪɝɢɸ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɛɚɪɶɟɪɚ, 
ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɫɜɹɡɢ, ɤɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɵɯ ɧɟɣɬɪɨɧɨɜ ɞɟɥɟɧɢɹ, ɫɟɱɟɧɢɟ ɡɚɯɜɚɬɚ ɢ 
ɫɟɱɟɧɢɟ ɞɟɥɟɧɢɹ ɧɚ ɧɟɣɬɪɨɧɚɯ ɫɪɟɞɧɟɣ ɢ ɧɢɡɤɨɣ ɷɧɟɪɝɢɣ. ɉɨ ɢɬɨɝɚɦ ɚɧɚɥɢɡɚ ɷɬɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɭɞɚɥɨɫɶ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɝɨɞɧɵɯ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ ɧɟ ɬɚɤ ɦɧɨɝɨ. ȼ 
ɱɚɫɬɧɨɫɬɢ, ɩɨɞ ɜɵɲɟɧɚɡɜɚɧɧɵɟ ɤɪɢɬɟɪɢɢ ɩɨɩɚɞɚɸɬ ɧɟɫɤɨɥɶɤɨ ɢɡɨɬɨɩɨɜ ɭɪɚɧɚ, 
ɧɟɤɨɬɨɪɵɟ ɢɡɨɬɨɩɵ ɩɥɭɬɨɧɢɹ (ɯɨɬɶ ɨɧ ɢ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɜ ɩɪɢɪɨɞɟ) ɢ ɢɡɨɬɨɩ ɬɨɪɢɹ-232. 

Ɉɫɧɨɜɧɵɦ ɬɨɩɥɢɜɨɦ ɞɥɹ ɜɫɟɯ ɪɟɚɤɬɨɪɨɜ ɜ ɦɢɪɟ ɹɜɥɹɟɬɫɹ ɭɪɚɧ. 
Ɋɚɡɜɟɞɚɧɧɵɟ ɦɢɪɨɜɵɟ ɡɚɩɚɫɵ ɭɪɚɧɚ ɨɰɟɧɢɜɚɸɬɫɹ ɜ 5,5 ɦɥɧ. ɬ, ɜ ɬɨɦ ɱɢɫɥɟ 1,77 

ɦɥɧ. ɬ ɫɨ ɫɬɨɢɦɨɫɬɶɸ ɢɡɜɥɟɱɟɧɢɹ ɞɨ 40 ɞɨɥɥ./ɤɝ ɢ 1,57 ɦɥɧ. ɬ ɫɨ ɫɬɨɢɦɨɫɬɶɸ ɢɡɜɥɟɱɟɧɢɹ 
40-130 ɞɨɥɥ./ɤɝ. Ɉɤɨɥɨ 23% ɪɚɡɜɟɞɚɧɧɵɯ ɡɚɩɚɫɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɬɪɚɧɵ ɋɇȽ 
(Ʉɚɡɚɯɫɬɚɧ, ɍɡɛɟɤɢɫɬɚɧ, Ɋɨɫɫɢɸ ɢ ɍɤɪɚɢɧɭ), ɩɨ 22% – ɧɚ ɫɬɪɚɧɵ Ⱥɮɪɢɤɢ (ɩɪɟɠɞɟ ɜɫɟɝɨ 
ɧɚ ɘɠɧɨ-Ⱥɮɪɢɤɚɧɫɤɭɸ Ɋɟɫɩɭɛɥɢɤɭ, ɇɢɝɟɪ ɢ ɇɚɦɢɛɢɸ) ɢ Ⱥɜɫɬɪɚɥɢɸ (ɜ ɬɨɦ ɱɢɫɥɟ 40% 
ɡɚɩɚɫɨɜ ɫɨ ɫɬɨɢɦɨɫɬɶɸ ɢɡɜɥɟɱɟɧɢɹ ɦɟɧɟɟ 40 ɞɨɥɥ./ɤɝ), 21% – ɧɚ ɋɟɜɟɪɧɭɸ Ⱥɦɟɪɢɤɭ Д5Ж. 

Ȼɨɥɟɟ ɬɨɝɨ, ɧɟ ɜɫɹ ɞɨɛɵɜɚɟɦɚɹ ɪɭɞɚ ɩɪɢɝɨɞɧɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɩɥɢɜɚ. Ⱦɥɹ 
ɩɪɨɬɟɤɚɧɢɹ ɹɞɟɪɧɨɣ ɪɟɚɤɰɢɢ ɜ ɪɟɚɤɬɨɪɟ ɧɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɚɯ, ɤɨɬɨɪɵɦɢ ɹɜɥɹɸɬɫɹ 
ɩɨɱɬɢ ɜɫɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɚɤɬɨɪɵ ɜ ɦɢɪɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɡɨɬɨɩ ɭɪɚɧɚ-235. Ⱥ ɟɝɨ 
ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɪɢɪɨɞɧɨɦ ɭɪɚɧɟ ɞɨɫɬɚɬɨɱɧɨ ɧɟɜɟɥɢɤɨ – ɜɫɟɝɨ ɨɤɨɥɨ 0,7%. Ⱦɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɪɚɧɚ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɜ ɪɟɚɤɬɨɪɟ ɧɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɚɯ ɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɱɚɥɚ ɨɛɨɝɚɬɢɬɶ ɩɨ ɢɡɨɬɨɩɭ-235 ɞɨ ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɡɚɝɪɭɠɚɟɦɨɦ ɬɨɩɥɢɜɟ 2,5 – 5%. ɇɚ ɩɪɢɦɟɪɟ ɫɬɪɨɹɳɟɣɫɹ Ȼɟɥɨɪɭɫɫɤɨɣ Ⱥɗɋ ɩɨɹɫɧɢɦ, 
ɤɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɪɚɧɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɡɚɝɪɭɡɤɢ ɪɟɚɤɬɨɪɚ. ɉɥɚɧɢɪɭɟɬɫɹ, ɱɬɨ ɧɚɱɚɥɶɧɚɹ 
ɡɚɝɪɭɡɤɚ ɪɟɚɤɬɨɪɚ Ȼɟɥɨɪɭɫɫɤɨɣ Ⱥɗɋ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ 163 ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɟ ɫɛɨɪɤɢ 
(Ɍȼɋ) ɫɨ ɫɪɟɞɧɢɦ ɨɛɨɝɚɳɟɧɢɟɦ 2,68% ɩɨ ɭɪɚɧɭ-235. ȼɟɫ ɬɨɩɥɢɜɚ ɜ ɨɞɧɨɣ Ɍȼɋ – 571 

ɤɢɥɨɝɪɚɦɦ. ȼɟɫ ɬɨɩɥɢɜɧɨɣ ɡɚɝɪɭɡɤɢ ɜ ɪɟɚɤɬɨɪ ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ 93 ɬɨɧɧ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬɵ ɩɨɥɧɨɣ ɬɨɩɥɢɜɧɨɣ ɡɚɝɪɭɡɤɢ ɩɪɢɦɟɪɧɨ ɨɞɢɧ ɝɨɞ. ȼ ɩɟɪɜɭɸ ɩɟɪɟɝɪɭɡɤɭ ɜ 
ɚɤɬɢɜɧɭɸ ɡɨɧɭ ɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ ɡɚɝɪɭɠɚɟɬɫɹ 42 ɫɜɟɠɢɯ Ɍȼɋ. ȼ ɩɪɨɰɟɫɫɟ ɩɟɪɟɝɪɭɡɤɢ 
ɢɡɜɥɟɤɚɟɬɫɹ ɩɪɢɦɟɪɧɨ 1/4 ɱɚɫɬɶ ɬɨɩɥɢɜɚ ɢ ɡɚɝɪɭɠɚɟɬɫɹ ɬɚɤɨɟ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɠɟɝɨ 
ɬɨɩɥɢɜɚ Д6Ж. 

ȼ ɫɜɹɡɢ ɫ ɧɟɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɢɡɨɬɨɩɚ ɭɪɚɧɚ-235 ɜ ɭɪɚɧɨɜɨɣ ɪɭɞɟ ɢ ɧɚɥɢɱɢɢ 
ɤɪɭɩɧɵɯ ɪɟɡɟɪɜɨɜ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɢɫɩɨɥɶɡɭɟɦɨɝɨ ɢɡɨɬɨɩɚ ɭɪɚɧɚ-238 

(ɫɨɞɟɪɠɚɧɢɟ ɜ ɪɭɞɟ – 99,3%) ɭɱɟɧɵɯ ɜɫɟɝɨ ɦɢɪɚ ɞɨɥɝɨɟ ɜɪɟɦɹ ɨɡɚɞɚɱɢɜɚɥ ɜɨɩɪɨɫ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɚɤɬɢɜɧɨɝɨ ɜɨɜɥɟɱɟɧɢɹ ɜɫɟɝɨ ɪɟɫɭɪɫɚ ɭɪɚɧɚ ɜ ɹɞɟɪɧɨ-ɬɨɩɥɢɜɧɵɣ ɰɢɤɥ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɨɞɟɥɟɣ ɪɟɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɞɨɫɬɚɬɨɱɧɨ 
ɭɫɩɟɲɧɨ ɪɟɲɚɸɬ ɨɛɨɡɧɚɱɟɧɧɭɸ ɡɚɞɚɱɭ – ɷɬɨ ɪɟɚɤɬɨɪɵ ɧɚ ɬɹɠɟɥɨɣ ɜɨɞɟ ɢ ɪɟɚɤɬɨɪɵ ɧɚ 
ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ. ɇɨ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɟɫɥɢ ɬɹɠɟɥɨɜɨɞɧɵɟ ɪɟɚɤɬɨɪɵ ɛɨɥɟɟ-ɦɟɧɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɯɨɞɹ ɜ ɪɟɚɤɬɨɪɧɵɣ ɩɚɪɤ ɬɚɤɢɯ ɫɬɪɚɧ, ɤɚɤ Ʉɚɧɚɞɚ, 
ɂɧɞɢɹ, Ʉɢɬɚɣ, ɬɨ ɪɟɚɤɬɨɪɵ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɦ ɤɥɸɱɟ, 
ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɬɨɥɶɤɨ ɜ Ɋɨɫɫɢɢ. 

 

Ɏɢɡɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɪɟɚɤɬɨɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 

ɂ ɪɟɚɤɬɨɪ ɧɚ ɬɹɠɟɥɨɣ ɜɨɞɟ, ɢ ɪɟɚɤɬɨɪ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ ɩɨɡɜɨɥɹɸɬ ɜɨɜɥɟɱɶ ɜ 
ɹɞɟɪɧɨ-ɬɨɩɥɢɜɧɵɣ ɰɢɤɥ ɩɪɢɪɨɞɧɵɣ ɭɪɚɧ, ɫɨɞɟɪɠɚɳɢɣ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɡɨɬɨɩɚ 
ɭɪɚɧɚ-238, ɧɨ ɩɪɢɧɰɢɩ ɟɝɨ ɜɨɜɥɟɱɟɧɢɹ, ɮɢɡɢɤɚ ɩɪɨɰɟɫɫɚ ɢ ɢɬɨɝɨɜɵɟ ɩɪɨɞɭɤɬɵ ɪɟɚɤɰɢɢ 
ɤɚɪɞɢɧɚɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ. 
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ȼ ɹɞɟɪɧɨɣ ɪɟɚɤɰɢɢ ɥɢɲɶ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɣɬɪɨɧɨɜ ɨɛɥɚɞɚɸɬ ɧɢɡɤɨɣ 
ɷɧɟɪɝɢɟɣ ɢɥɢ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɧɟɣɬɪɨɧɨɜ ɞɟɥɟɧɢɹ ɨɛɥɚɞɚɸɬ ɫɪɟɞɧɟɣ 
ɷɧɟɪɝɢɣ – ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɧɟɪɝɢɢ ɜɬɨɪɢɱɧɵɯ ɧɟɣɬɪɨɧɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2. Ɍɚɤ 
ɤɚɤ ɮɢɡɢɱɟɫɤɢ ɧɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɣɬɪɨɧ ɭɫɤɨɪɢɬɶ (ɩɨɬɨɦɭ ɱɬɨ ɧɟɣɬɪɨɧ ɧɟ 
ɢɦɟɟɬ ɡɚɪɹɞɚ), ɦɵ ɦɨɠɟɦ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɚɦɢ ɜ ɹɞɟɪɧɨɣ ɪɟɚɤɰɢɢ ɬɨɥɶɤɨ ɱɟɪɟɡ 
ɡɚɦɟɞɥɟɧɢɟ ɧɟɣɬɪɨɧɨɜ ɩɭɬɟɦ ɢɯ ɫɨɭɞɚɪɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɱɚɫɬɢɰɚɦɢ.  

 

 
Ɋɢɫɭɧɨɤ 2 – ɗɧɟɪɝɢɹ ɜɬɨɪɢɱɧɵɯ ɧɟɣɬɪɨɧɨɜ ɞɟɥɟɧɢɹ [Energy of secondary fission neutrons] 

 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɩɪɢɧɰɢɩɚ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɞɜɭɯ ɢɧɬɟɪɟɫɭɸɳɢɯ ɧɚɫ ɢɡɨɬɨɩɨɜ ɭɪɚɧɚ (235 ɢ 238) ɫ ɧɟɣɬɪɨɧɚɦɢ 
ɪɚɡɥɢɱɧɵɯ ɷɧɟɪɝɢɣ. Ɍɚɤ, ɭɪɚɧ-238 ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɞɟɥɢɬɫɹ ɧɟɣɬɪɨɧɚɦɢ ɧɢɡɤɢɯ ɷɧɟɪɝɢɣ, 
ɧɨ ɩɪɢ ɷɬɨɦ ɫɩɨɫɨɛɟɧ ɞɟɥɢɬɶɫɹ ɧɟɣɬɪɨɧɚɦɢ ɫ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɭɪɚɧ-

235 ɦɨɠɟɬ ɞɟɥɢɬɶɫɹ ɧɟɣɬɪɨɧɚɦɢ ɥɸɛɨɣ ɷɧɟɪɝɢɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɟ ɨɧ 
ɞɟɥɢɬɫɹ ɧɟɣɬɪɨɧɚɦɢ ɧɟɜɵɫɨɤɨɣ ɷɧɟɪɝɢɢ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 3. Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤ ɷɬɢ ɩɪɨɰɟɫɫɵ ɩɪɨɬɟɤɚɸɬ ɜ ɪɟɚɤɬɨɪɟ ɧɚ ɬɹɠɟɥɨɣ ɜɨɞɟ ɢ 
ɪɟɚɤɬɨɪɟ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ. 

 

 
Ɋɢɫɭɧɨɤ 3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɞɟɥɟɧɢɹ ɹɞɟɪ ɭɪɚɧɚ ɨɬ ɷɧɟɪɝɢɢ ɜɬɨɪɢɱɧɨɝɨ ɧɟɣɬɪɨɧɚ [The dependence of 

uranium nuclei fission on the secondary neutron energy] 

 

Ɍɹɠɟɥɨɜɨɞɧɵɣ ɪɟɚɤɬɨɪ 

ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɬɚɤɨɣ ɪɟɚɤɬɨɪ ɢɫɩɨɥɶɡɭɟɬ ɩɪɢɪɨɞɧɵɣ ɭɪɚɧ ɫ ɫɨɫɬɚɜɨɦ 99,3% 
ɩɨ ɢɡɨɬɨɩɭ 238, 0,7% ɩɨ ɢɡɨɬɨɩɭ 235. Ɍɹɠɟɥɚɹ ɜɨɞɚ ɹɜɥɹɟɬɫɹ ɧɚɢɥɭɱɲɢɦ ɢɡ ɢɡɜɟɫɬɧɵɯ 
ɡɚɦɟɞɥɢɬɟɥɟɣ ɧɟɣɬɪɨɧɨɜ (ɟɟ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɦɟɞɥɟɧɢɹ ɪɚɜɟɧ 5700, ɬɨɝɞɚ ɤɚɤ ɭ ɝɪɚɮɢɬɚ – 

205, ɭ ɨɛɵɱɧɨɣ ɜɨɞɵ – 61 Д7Ж). ȼ ɬɚɤɨɦ ɪɟɚɤɬɨɪɟ ɡɚɦɟɞɥɟɧɢɟ ɧɟɣɬɪɨɧɨɜ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɵɦ, ɱɬɨɛɵ ɭɪɚɧ-235 ɜɫɟ ɪɚɜɧɨ ɩɨɞɞɟɪɠɢɜɚɥ ɰɟɩɧɭɸ ɹɞɟɪɧɭɸ ɪɟɚɤɰɢɸ. Ɍɚɤɠɟ 
ɤɚɤɚɹ-ɬɨ ɱɚɫɬɶ ɭɪɚɧɚ-238 ɛɭɞɟɬ ɞɟɥɢɬɶɫɹ ɧɟɣɬɪɨɧɚɦɢ ɜɵɫɨɤɢɯ ɷɧɟɪɝɢɣ, ɧɟ ɭɫɩɟɜɲɢɯ 
ɡɚɦɟɞɥɢɬɶɫɹ, ɧɨ ɨɫɧɨɜɧɚɹ ɪɟɚɤɰɢɹ ɩɨɣɞɟɬ ɜ ɭɪɚɧɟ-235. 

ɉɪɨɞɭɤɬɨɦ ɪɚɛɨɬɵ ɬɚɤɨɝɨ ɪɟɚɤɬɨɪɚ ɫɬɚɧɟɬ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɪɟɚɤɬɨɪɧɵɣ ɩɥɭɬɨɧɢɣ 
– ɨɛɥɭɱɟɧɧɨɟ ɹɞɟɪɧɨɟ ɬɨɩɥɢɜɨ ɫ ɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɢɡɨɬɨɩɚ ɩɥɭɬɨɧɢɹ-239. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɭɪɚɧɚ-238 ɩɪɢ ɡɚɯɜɚɬɟ ɡɚɦɟɞɥɟɧɧɵɯ ɧɟɣɬɪɨɧɨɜ ɜɦɟɫɬɨ ɞɟɥɟɧɢɹ ɢ 
ɢɫɩɭɫɤɚɧɢɹ ɧɟɣɬɪɨɧɨɜ ɛɭɞɟɬ ɩɪɟɜɪɚɳɚɬɶɫɹ ɜ ɩɥɭɬɨɧɢɣ-239 Д8Ж. Ɉɞɧɚɤɨ ɜ ɫɜɹɡɢ ɫ 
ɞɥɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ ɨɛɥɭɱɟɧɢɹ ɬɨɩɥɢɜɚ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɪɟɚɤɬɨɪɟ ɢɬɨɝɨɜɵɣ ɩɪɨɞɭɤɬ 

E 0,7 ʛэʑ 18 ʛэʑ 

N(E)dE 
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ɧɟ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɩɥɭɬɨɧɢɟɦ ɨɪɭɠɟɣɧɨɝɨ ɤɚɱɟɫɬɜɚ. ȼ ɩɪɨɞɭɤɬɚɯ ɪɚɫɩɚɞɚ ɛɭɞɭɬ 
ɧɚɪɚɛɚɬɵɜɚɬɶɫɹ ɬɚɤɠɟ ɢ «ɡɚɝɪɹɡɧɹɸɳɢɟ» ɢɡɨɬɨɩɵ ɩɥɭɬɨɧɢɣ – 238, 240, 241, ɤɨɬɨɪɵɟ 
ɩɨɥɭɱɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɯɜɚɬɚ ɧɟɣɬɪɨɧɨɜ ɭɪɚɧɨɦ-235, ɚ ɬɚɤɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɡɚɯɜɚɬɨɦ ɧɟɣɬɪɨɧɨɜ ɭɠɟ ɩɥɭɬɨɧɢɟɟɦ-239 ɛɟɡ ɞɟɥɟɧɢɹ (ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɩɥɭɬɨɧɢɹ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɟɚɤɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1). ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɬɹɠɟɥɨɜɨɞɧɵɣ 
ɪɟɚɤɬɨɪ ɩɟɪɟɜɟɫɬɢ ɧɚ ɪɟɠɢɦ ɤɨɪɨɬɤɢɯ ɨɛɥɭɱɟɧɢɣ (ɩɪɢɦɟɪɧɨ 14 ɞɧɟɣ ɢ 8 ɞɧɟɣ 
«ɞɨɥɟɠɢɜɚɧɶɟ»), ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɝɪɭɡɤɢ ɧɚ 
ɯɨɞɭ, ɬɨ ɷɬɨ ɩɭɬɶ ɤ ɫɨɡɞɚɧɢɸ ɪɟɚɤɬɨɪɚ – ɧɚɪɚɛɨɬɱɢɤɚ ɨɪɭɠɟɣɧɨɝɨ ɩɥɭɬɨɧɢɹ Д9Ж. 

 
Ɍɚɛɥɢɰɚ 1 – ɂɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɩɥɭɬɨɧɢɹ ɜ ɨɛɥɭɱɺɧɧɨɦ ɹɞɟɪɧɨɦ ɬɨɩɥɢɜɟ [Isotopic composition of 

plutonium in irradiated nuclear fuel] 

Ɍɢɩ ɪɟɚɤɬɨɪɚ 238
Pu 

239
Pu 

240
Pu 

241
Pu 

242
Pu 

Ɍɹɠɟɥɨɜɨɞɧɵɣ ɧɚ ɟɫɬɟɫɬɜɟɧɧɨɦ ɭɪɚɧɟ (3 ɝɨɞɚ 
ɨɛɥɭɱɟɧɢɟ) 0,1 67,6 25,6 5,3 1,4 

Ɋɟɚɤɬɨɪ ɫ ɜɨɞɨɣ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɨɛɨɝɚɳɟɧɢɟ 
ɨɤɨɥɨ 4,4% 

1,7 58 22,3 12,3 4,7 

Ɍɹɠɟɥɨɜɨɞɧɵɣ ɞɥɹ ɧɚɪɚɛɨɬɤɢ ɩɥɭɬɨɧɢɹ Ⱦɨɥɢ % ~95 ~5 Ⱦɨɥɢ % - 

 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɪɚɞɢɨɯɢɦɢɱɟɫɤɚɹ ɨɬɪɚɛɨɬɤɚ ɨɛɥɭɱɟɧɧɨɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ ɢɡ 
ɬɹɠɟɥɨɜɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ ɤɪɚɣɧɟ ɫɥɨɠɧɚ ɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɫɲɬɚɛɚɯ 
ɜɵɞɟɥɹɬɶ ɢɡɨɬɨɩ ɩɥɭɬɨɧɢɹ-239 ɞɥɹ ɟɝɨ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɟɚɤɬɨɪɚɯ ɧɚ 
ɡɚɦɟɞɥɟɧɧɵɯ ɧɟɣɬɪɨɧɚɯ (ɧɨ ɩɨɡɜɨɥɹɟɬ ɜ ɛɵɫɬɪɵɯ) ɢɥɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɹɞɟɪɧɵɯ ɜɡɪɵɜɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. 

ɇɚɥɢɱɢɟ «ɡɚɝɪɹɡɧɹɸɳɢɯ» ɢɡɨɬɨɩɨɜ ɩɥɭɬɨɧɢɹ ɫɨɡɞɚɟɬ ɨɱɟɧɶ ɜɵɫɨɤɢɣ 
ɪɚɞɢɚɰɢɨɧɧɵɣ ɮɨɧ, ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɫɩɨɧɬɚɧɧɨɝɨ ɞɟɥɟɧɢɹ ɹɞɟɪ, 
ɞɟɥɚɹ ɹɞɟɪɧɨɟ ɜɡɪɵɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɦɚɥɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ.  

ȼ 1962 ɝ. ɋɒȺ ɩɪɨɜɟɥɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɩɨɞɪɵɜ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɨɫɧɨɜɟ 
ɬɨɩɥɢɜɚ ɢɡ ɬɹɠɟɥɨɜɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ, ɧɨ ɜɜɢɞɭ ɜɵɫɨɤɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɥɨɠɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɧɟ ɩɨɥɭɱɢɥɨ ɪɚɡɜɢɬɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɨɬɨɩ ɭɪɚɧɚ 235, ɫɨɞɟɪɠɚɳɢɣɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɦɟɫɢ ɭɪɚɧɚ ɩɪɢ 
ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɨɦ ɡɚɦɟɞɥɟɧɢɢ ɧɟɣɬɪɨɧɨɜ ɫɩɨɫɨɛɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶ ɹɞɟɪɧɭɸ ɰɟɩɧɭɸ 
ɪɟɚɤɰɢɸ, ɞɟɥɚɹ ɩɪɢɪɨɞɧɵɣ ɭɪɚɧ ɬɨɩɥɢɜɨɦ ɞɥɹ ɬɹɠɟɥɨɜɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ. ɍɪɚɧ-238 

ɬɚɤɠɟ ɜɧɨɫɢɬ ɨɝɪɚɧɢɱɟɧɧɵɣ ɜɤɥɚɞ ɜ ɩɪɨɬɟɤɚɧɢɟ ɪɟɚɤɰɢɢ ɢ ɩɨɥɭɱɟɧɢɟ ɷɧɟɪɝɢɢ. 
 

Ɋɟɚɤɬɨɪ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ 

Ɍɚɤ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɥɟɧɢɹ ɧɟɣɬɪɨɧɚɦɢ ɜɵɫɨɤɢɯ ɷɧɟɪɝɢɣ ɞɥɹ ɭɪɚɧɚ-235 

ɧɟɜɟɥɢɤɚ, ɬɨ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɰɟɩɧɨɣ ɹɞɟɪɧɨɣ ɪɟɚɤɰɢɢ ɡɚ ɫɱɟɬ ɧɟɣɬɪɨɧɨɜ ɜɵɫɨɤɢɯ 
ɷɧɟɪɝɢɣ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɭɪɚɧɚ-235 ɜ ɬɨɩɥɢɜɟ ɪɟɚɤɬɨɪɚ. 
ɇɚɩɪɢɦɟɪ, ɜ ɪɨɫɫɢɣɫɤɨɦ ɪɟɚɤɬɨɪɟ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ Ȼɇ-800 ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ 
ɢɫɩɨɥɶɡɭɸɬɫɹ Ɍȼɋ ɫ ɨɛɨɝɚɳɟɧɢɟɦ ɩɨ ɭɪɚɧɭ-235 ɨɬ 18% ɞɨ 24%, ɬɚɤɠɟ ɱɚɫɬɢɱɧɨ 
ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɫɛɨɪɤɢ ɧɚ ɨɫɧɨɜɟ ɆɈɄɋ-ɬɨɩɥɢɜɚ Д10Ж. Ɋɟɚɤɰɢɹ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɪɟɚɤɬɨɪɚ 
ɩɪɨɯɨɞɢɬ ɛɟɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɡɚɦɟɞɥɟɧɢɹ ɧɟɣɬɪɨɧɨɜ ɢ ɜ ɨɫɧɨɜɧɨɦ ɪɟɚɤɰɢɹ ɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɨɤ ɧɟɣɬɪɨɧɨɜ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɢ, ɞɨɥɹ ɤɨɬɨɪɵɯ, ɤɚɤ ɨɩɢɫɚɧɨ ɜɵɲɟ, ɧɟ 
ɜɟɥɢɤɚ. Ⱦɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɠɢɞɤɨɫɬɶ, ɧɟ ɜɥɟɤɭɳɚɹ ɩɨɬɟɪɸ ɧɟɣɬɪɨɧɚɦɢ 
ɷɧɟɪɝɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚ Ȼɇ-800 ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɬɪɢɣ. 

Ɋɟɚɤɬɨɪ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɜɟ ɜɟɳɢ: ɡɚɦɤɧɭɬɶ 
ɹɞɟɪɧɵɣ ɬɨɩɥɢɜɧɵɣ ɰɢɤɥ ɢ ɜɨɜɥɟɱɶ ɜ ɰɢɤɥ ɭɪɚɧ-238. Ɂɚɦɵɤɚɧɢɟ ɰɢɤɥɚ ɩɪɨɢɫɯɨɞɢɬ 
ɩɭɬɟɦ ɞɨɠɢɝɚɧɢɹ, ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɛɵɫɬɪɨɝɨ ɪɟɚɤɬɨɪɚ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ 
ɞɪɭɝɢɯ ɪɟɚɤɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ȼȼɗɊɨɜ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɰɟɫɫɵ ɜ ɡɨɧɟ ɩɪɨɬɟɤɚɸɬ 
ɡɚ ɫɱɟɬ ɧɟɣɬɪɨɧɨɜ ɜɵɫɨɤɢɯ ɷɧɟɪɝɢɣ, ɷɬɢ ɠɟ ɫɚɦɵɟ ɧɟɣɬɪɨɧɵ ɫɩɨɫɨɛɧɵ ɞɟɥɢɬɶ ɢ 
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ɪɟɚɤɬɨɪɧɵɣ ɩɥɭɬɨɧɢɣ, ɢ ɩɪɨɞɭɤɬɵ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ (ɢɡɨɬɨɩɵ ɩɥɭɬɨɧɢɹ 
240, 241, ɭɪɚɧɚ 236, ɧɟɩɬɭɧɢɹ 237, ɚɦɟɪɢɰɢɹ 243, ɫɬɪɨɧɰɢɹ 244…). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɦɟɫɬɨ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɜ ɩɪɢɫɬɚɧɰɢɨɧɧɵɯ ɯɪɚɧɢɥɢɳɚɯ, ɨɫɬɟɤɥɨɜɵɜɚɧɢɹ ɢ ɡɚɯɨɪɨɧɟɧɢɹ 
ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɬɨɩɥɢɜɚ ɟɝɨ ɦɨɠɧɨ ɞɨɠɢɝɚɬɶ ɜ ɛɵɫɬɪɵɯ ɪɟɚɤɬɨɪɚɯ. Ɋɚɡɭɦɟɟɬɫɹ, ɜ ɨɞɧɨɦ 
ɰɢɤɥɟ ɨɞɧɨɝɨ ɪɟɚɤɬɨɪɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨ ɫɠɢɝɚɧɢɸ ɬɚɤɨɝɨ ɬɨɩɥɢɜɚ ɧɟ ɨɱɟɧɶ ɜɟɥɢɤɚ, 
ɩɨɷɬɨɦɭ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɰɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɦɨɳɧɨɫɬɟɣ. 

ɍɪɚɧ-238 ɩɪɢ ɡɚɯɜɚɬɟ ɧɟɣɬɪɨɧɚ ɛɟɡ ɞɟɥɟɧɢɹ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɥɭɬɨɧɢɣ 239, 
ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɛɥɚɝɨɞɚɪɹ ɜɵɫɨɤɢɦ ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ (ɥɭɱɲɟ, 
ɱɟɦ ɭ ɭɪɚɧɚ-235) ɦɨɠɟɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɥɭɠɢɬɶ ɨɫɧɨɜɧɨɣ ɞɥɹ ɬɨɩɥɢɜɚ ɥɸɛɨɝɨ ɪɟɚɤɬɨɪɚ, 

ɤɚɤ ɧɚɩɪɹɦɭɸ, ɬɚɤ ɢ ɜ ɫɦɟɫɢ ɫ ɨɤɫɢɞɨɦ ɭɪɚɧɚ (ɦɨɤɫ-ɬɨɩɥɢɜɨ), ɩɨɬɨɦɭ ɱɬɨ ɩɨɞɨɛɧɨ 
ɭɪɚɧɭ-235 ɫɩɨɫɨɛɟɧ ɞɟɥɢɬɶɫɹ ɧɟɣɬɪɨɧɚɦɢ ɥɸɛɵɯ ɷɧɟɪɝɢɣ, ɛɨɥɟɟ ɬɨɝɨ, ɤɨɥɢɱɟɫɬɜɨ 
ɜɬɨɪɢɱɧɵɯ ɧɟɣɬɪɨɧɨɜ ɞɟɥɟɧɢɹ ɭ ɩɥɭɬɨɧɢɹ-239 ɜɵɲɟ, ɱɟɦ ɭ ɭɪɚɧɚ-235 (ɱɟɦ ɛɨɥɶɲɟ, ɬɟɦ 
ɥɭɱɲɟ ɞɥɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ) Д11Ж. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɛɵɫɬɪɨɝɨ ɪɟɚɤɬɨɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ, ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ, ɫɮɟɪɭ 
ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɤɪɭɝ ɹɞɪɚ ɪɟɚɤɬɨɪɚ. ɋɮɟɪɚ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɡɚɯɜɚɬɚ ɜɵɥɟɬɚɸɳɢɯ ɧɟɣɬɪɨɧɨɜ ɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɜ ɩɪɨɬɟɤɚɧɢɢ ɹɞɟɪɧɨɣ 
ɪɟɚɤɰɢɢ ɧɟ ɩɪɢɧɢɦɚɟɬ. ɗɬɚ ɫɮɟɪɚ ɫɨɫɬɨɢɬ ɢɡ Ɍȼɋ ɫ ɨɛɟɞɧɟɧɧɵɦ ɭɪɚɧɨɦ, ɬɨ ɟɫɬɶ 
ɭɪɚɧɨɦ-238, ɛɟɡ ɢɡɨɬɨɩɚ ɭɪɚɧɚ 235 Д12Ж. ɉɨ ɢɬɨɝɚɦ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ ɜ ɷɬɢɯ Ɍȼɋ ɩɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɤɪɚɬɤɨɦ ɩɟɪɢɨɞɟ ɨɛɥɭɱɟɧɢɹ ɭɪɚɧ-238 ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɥɭɬɨɧɢɣ-239, 

ɪɚɫɲɢɪɹɹ ɬɨɩɥɢɜɧɭɸ ɛɚɡɭ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɫɬɪɨɝɨ ɪɟɚɤɬɨɪɚ ɧɟ ɫɨɡɞɚɟɬɫɹ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜɚ, ɜɫɟ ɬɨɩɥɢɜɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɩɪɨɫɬɨ 
ɜɵɝɨɪɚɟɬ ɡɚ ɫɱɟɬ ɞɟɥɟɧɢɹ ɧɟɣɬɪɨɧɚɦɢ ɜɵɫɨɤɢɯ ɷɧɟɪɝɢɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɨɬɨɩ ɭɪɚɧɚ-238 ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɛɵɫɬɪɨɦ ɪɟɚɤɬɨɪɟ ɞɥɹ 
ɪɚɫɲɢɪɟɧɢɹ ɬɨɩɥɢɜɧɨ-ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɢ ɩɨɦɨɝɚɟɬ ɧɚɪɚɛɚɬɵɜɚɬɶ 
ɩɥɭɬɨɧɢɣ-239 ɫɜɨɛɨɞɧɵɣ ɨɬ «ɡɚɝɪɹɡɧɹɸɳɢɯ» ɢɡɨɬɨɩɨɜ ɢ ɩɪɢ ɷɬɨɦ ɩɪɢɝɨɞɧɵɣ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɛɵɫɬɪɨɝɨ ɪɟɚɤɬɨɪɚ, ɬɚɤ ɢ ɜ ɬɨɩɥɢɜɟ 
ɪɟɚɤɬɨɪɨɜ ɧɚ ɡɚɦɟɞɥɟɧɧɵɯ ɧɟɣɬɪɨɧɚɯ. 
 

Ɂɚɤɥɸɱɟɧɢɟ 

ɏɨɬɹ ɚɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɧɨɜɵɦɢ ɜɵɡɨɜɚɦɢ ɢ ɞɚɠɟ 
ɜɵɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɧɟɞɨɜɟɪɢɟ ɭ ɲɢɪɨɤɢɯ ɫɥɨɟɜ ɧɚɫɟɥɟɧɢɹ (ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɜ 2019 
ɝɨɞɭ ɩɨɫɥɟ ɩɪɨɫɦɨɬɪɚ ɫɟɪɢɚɥɚ ɑɟɪɧɨɛɵɥɶ), ɧɨ ɨɧɚ ɜɫɟ ɠɟ ɫɩɨɫɨɛɧɚ ɫɵɝɪɚɬɶ ɤɥɸɱɟɜɭɸ 
ɪɨɥɶ ɜ ɫɬɪɟɦɥɟɧɢɢ ɱɟɥɨɜɟɱɟɫɬɜɚ ɤ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɚ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɚɬɦɨɫɮɟɪɭ ɢ 
ɫɨɤɪɚɳɟɧɢɢ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ. ȼɨɡɦɨɠɧɨ, ɨɞɧɢɦ ɢɡ 
ɤɪɭɩɧɵɯ «ɬɪɟɧɞɨɜ» 21 ɜɟɤɚ ɹɜɥɹɟɬɫɹ ɜɫɟɨɛɳɚɹ ɨɡɚɛɨɱɟɧɧɨɫɬɶ ɪɟɫɭɪɫɚɦɢ ɩɥɚɧɟɬɵ ɢ 
ɩɨɷɬɚɩɧɵɦ ɩɟɪɟɯɨɞɨɦ ɧɚ ɪɟɫɚɣɤɥɢɧɝ, ɬɨ ɟɫɬɶ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ. 
Ⱥɬɨɦɧɚɹ ɷɧɟɪɝɟɬɢɤɚ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɨɠɟ ɫɩɨɫɨɛɧɚ ɤ ɫɧɢɠɟɧɢɸ ɨɬɯɨɞɨɜ 
ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɨɩɥɢɜɚ ɢ ɤ ɪɟɫɚɣɤɥɢɧɝɭ – ɧɟ ɬɨɥɶɤɨ ɜ ɪɚɦɤɚɯ ɩɟɪɟɪɚɛɨɬɤɢ ɈəɌ, ɧɨ ɢ 
ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɚɤɬɨɪɨɜ. ɉɪɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɯɟɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɟɚɤɬɨɪɨɜ 
ɧɚ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɚɯ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɜ ɨɫɧɨɜɧɨɦ ɡɚɞɟɣɫɬɜɭɟɬɫɹ ɢɡɨɬɨɩ ɭɪɚɧɚ-235, 

ɬɨɝɞɚ ɤɚɤ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɞɨɛɵɜɚɟɦɨɣ ɪɭɞɵ ɜ ɜɢɞɟ ɢɡɨɬɨɩɚ ɭɪɚɧɚ-238 ɫɬɚɧɨɜɢɬɫɹ 
ɫɜɨɟɨɛɪɚɡɧɵɦ ɨɬɯɨɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɉɞɧɚɤɨ ɛɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɧɟɣɬɪɨɧɧɨ-ɮɢɡɢɱɟɫɤɢɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɷɬɨɬ ɢɡɨɬɨɩ ɬɚɤɠɟ ɩɪɢɝɨɞɟɧ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɞɥɹ 
ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ. Ȼɨɥɟɟ ɬɨɝɨ, ɜ ɫɥɭɱɚɟ ɟɝɨ ɚɤɬɢɜɧɨɝɨ ɜɨɜɥɟɱɟɧɢɹ ɜ ɹɞɟɪɧɨ-ɬɨɩɥɢɜɧɵɣ 
ɰɢɤɥ ɜɫɹ ɚɬɨɦɧɚɹ ɨɬɪɚɫɥɶ ɜ ɞɨɥɝɨɫɪɨɱɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ ɪɟɲɢɬ ɜɨɩɪɨɫ ɫ ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɬɨɩɥɢɜɧɨɣ ɛɚɡɨɣ.  

ɍɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɚɤɬɨɪɵ ɧɚ ɬɹɠɟɥɨɣ ɜɨɞɟ ɢ ɟɳɟ ɧɟ ɞɨ ɤɨɧɰɚ ɨɫɜɨɟɧɧɵɟ 
ɪɟɚɤɬɨɪɵ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ ɦɨɝɭɬ ɨɤɚɡɚɬɶ ɜɫɟɦɭ ɱɟɥɨɜɟɱɟɫɬɜɭ ɡɧɚɱɢɬɟɥɶɧɭɸ 
ɭɫɥɭɝɭ ɜ ɞɟɥɟ ɛɨɪɶɛɵ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɣ ɞɨɥɝɨɫɪɨɱɧɵɣ ɢɫɬɨɱɧɢɤ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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ɷɧɟɪɝɢɢ. ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɬɹɠɟɥɨɜɨɞɧɵɣ ɪɟɚɤɬɨɪ ɩɪɨɫɬɨ ɫɩɨɫɨɛɟɧ ɩɪɨɢɡɜɨɞɢɬɶ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢɡ ɬɨɩɥɢɜɚ ɧɚ ɨɫɧɨɜɟ ɩɪɢɪɨɞɧɨɝɨ ɭɪɚɧɚ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɨɝɚɳɟɧɢɹ, ɬɨ ɪɟɚɤɬɨɪ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ ɢɦɟɟɬ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. Ɉɧ ɫɩɨɫɨɛɟɧ ɤɚɤ ɧɚɪɚɛɚɬɵɜɚɬɶ ɧɨɜɨɟ ɬɨɩɥɢɜɨ ɢɡ 
ɢɡɨɬɨɩɚ ɭɪɚɧɚ-238, ɬɚɤ ɢ ɫɠɢɝɚɬɶ ɪɚɡɥɢɱɧɵɟ ɞɨɥɝɨɠɢɜɭɳɢɟ ɦɢɧɨɪɧɵɟ ɚɤɬɢɧɢɞɵ ɢ 
ɜɵɫɨɤɨɚɤɬɢɜɧɵɟ ɨɬɯɨɞɵ. ȿɞɢɧɫɬɜɟɧɧɵɣ ɜ ɦɢɪɟ ɩɪɨɦɵɲɥɟɧɧɵɣ ɪɟɚɤɬɨɪ ɧɚ ɛɵɫɬɪɵɯ 
ɧɟɣɬɪɨɧɚɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɧɟɪɝɨɛɥɨɤɟ Ȼɟɥɨɹɪɫɤɨɣ 
Ⱥɗɋ – ɷɬɨ ɭɠɟ ɭɩɨɦɢɧɚɜɲɢɣɫɹ ɪɟɚɤɬɨɪ Ȼɇ-800 (ɜɜɟɞɟɧ ɜ ɩɪɨɦɵɲɥɟɧɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ 1 ɧɨɹɛɪɹ 2016 ɝ.). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɬɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɚɧɚɥɨɝɢɱɧɨɝɨ ɪɟɚɤɬɨɪɚ ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – Ȼɇ-1200. 

Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɩɪɟɪɵɜɧɨ ɢɞɭɬ ɩɪɨɰɟɫɫɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɢ ɧɨɜɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ ɤɚɤ ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɫɢɬɭɚɰɢɹɦ, ɩɨɜɵɲɟɧɢɹ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ, 
ɬɚɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɜɨɜɥɟɱɟɧɢɹ ɢɡɨɬɨɩɨɜ ɭɪɚɧɚ-238 (ɧɚɩɪɢɦɟɪ, ɆɈɄɋ-

ɬɨɩɥɢɜɨ). ȼɟɪɨɹɬɧɨ, ɚɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɡɨɬɨɩɚ ɭɪɚɧɚ-238, ɢɦɟɸɳɟɝɨɫɹ ɜ ɩɪɢɪɨɞɟ 
ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɜɦɟɫɬɟ ɫ ɚɤɬɢɜɧɵɦ ɩɪɨɞɜɢɠɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɪɟɚɤɬɨɪɨɜ ɧɚ 
ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ 4-ɝɨ ɩɨɤɨɥɟɧɢɹ ɦɨɠɟɬ ɫɬɚɬɶ ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɪɚɡɜɢɬɢɹ ɛɭɞɭɳɟɣ ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɨɜɥɟɱɟɧɢɟ 
ɭɪɚɧɨɜɵɯ ɪɟɫɭɪɫɨɜ ɜ ɹɞɟɪɧɵɣ-ɬɨɩɥɢɜɧɵɣ ɰɢɤɥ. 
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Abstract – The paper reviews the modern tendencies in the development of the world nuclear 

energy sector and progress in research of renewable energy technologies. Due to the unique 

advantages of the nuclear energy generation it proves to be very prospective source of power for 

the countries with a very intensive pace of development and huge energy demands. The main part 

of the article goes through the physical and economic backgrounds of the uranium fuel usage. The 

basics of the into-core processes and nuclear reactions substance are described. The comparative 

assessment of some aspects of thermal neutron and fast neutron technologies is listed. The physical 

background behind the two different reactor types builds up the conclusion on the potential 

advantages for the fuel basis of the atomic energy due to high involvement of the fast neutron 

specter into the nuclear energy generation processes.  
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