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0,995 694,50 84,1 41,8 

0,6 
0,999 573,33 80,8 10,1 
0,997 689,46 84,0 25,3 
0,995 805,60 86,3 36,0 

0,73 
0,999 636,61 82,7 9,1 
0,997 752,72 85,4 23,1 
0,995 868,84 87,3 33,4 

Ɉɬɤɥɨɧɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɚɯ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɫ ɭɱɟɬɨɦ ɢ ɛɟɡ ɭɱɟɬɚ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ 
ɫɨɫɬɚɜɥɹɟɬ į3=9,1–51,7 %, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɧɚɥɢɱɢɹ ɢɫɩɚɪɟɧɢɹ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɬɟɩɥɨɩɪɨɜɨɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɭɜɥɚɠɧɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ. 

ȼɤɥɚɞ ɷɮɮɟɤɬɚ ɢɫɩɚɪɟɧɢɹ ɜ ɫɭɦɦɚɪɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1,7 ɞɨ 21 % (ɬɚɛɥ. 2, 3) 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ĳɜ ɢ ȥ. Ⱥɧɚɥɢɡ ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɜɪɟɦɹ ɜɵɯɨɞɚ ɩɪɨɰɟɫɫɨɜ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ 
ɧɟ ɩɪɟɜɵɲɚɟɬ 20 000 ɫɟɤɭɧɞ, ɱɬɨ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɧɟɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ [2]. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ʋ 12-08-00201-ɚ ɢ 
ɝɪɚɧɬɚ ɉɪɟɡɢɞɟɧɬɚ ɊɎ ʋ ɆɄ-1652.2013.8. 
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ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ: ɤɚɧɞɢɞɚɬ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, Ȼɟɞɟɧɤɨ ɋ.ȼ., Ɍɉɍ 
ɎɌɂ Ʉɚɮɟɞɪɚ ɮɢɡɢɤɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ. 

 
ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɫɜɹɡɚɧɨ ɫ ɪɟɲɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ 

ɡɚɞɚɱ. ɉɟɪɜɚɹ ɡɚɞɚɱɚ ɫɜɹɡɚɧɚ ɫ ɪɟɝɟɧɟɪɚɰɢɟɣ ɈəɌ Ⱥɗɋ ɢ ɜɨɡɜɪɚɳɟɧɢɟɦ ɟɝɨ ɜ əɌɐ. ȼɬɨɪɚɹ ɡɚɞɚɱɚ 
ɨɛɭɫɥɨɜɥɟɧɚ ɪɟɡɤɨ ɜɨɡɪɨɫɲɟɣ ɝɥɭɛɢɧɨɣ ɜɵɝɨɪɚɧɢɹ ɈəɌ, ɜɩɥɨɬɶ ɞɨ 120 Ɇȼɬ·ɫɭɬ/ɬ [1 − 3]. 

ɍɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɛɨɥɟɟ 70 Ɇȼɬ·ɫɭɬ/ɬ ɛɭɞɟɬ ɫɨɩɪɹɠɟɧ ɫ ɧɟɩɪɟɨɞɨɥɢɦɵɦɢ 
ɪɚɞɢɚɰɢɨɧɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɧɚ ɫɬɚɞɢɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɨɧɬɟɣɧɟɪɨɜ (ɌɍɄ), ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɢɧɵɟ 
ɡɚɳɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɚɤ ɠɟ ɧɚ ɫɬɚɞɢɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɟɪɟɞɟɥɚ ɈəɌ ɢ ɜɨɡɜɪɚɳɟɧɢɟ ɟɝɨ ɜ 
əɌɐ. 

ɉɨɥɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɈəɌ ɮɨɪɦɢɪɭɟɬɫɹ Ȗ-ɤɜɚɧɬɚɦɢ, ɧɟɣɬɪɨɧɚɦɢ, ɜɨɡɧɢɤɚɸɳɢɦɢ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɩɨɧɬɚɧɧɨɝɨ ɞɟɥɟɧɢɹ ɹɞɟɪ ɚɤɬɢɧɨɢɞɨɜ, ɢ ɧɟɣɬɪɨɧɚɦɢ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɬɟɤɚɧɢɹ (,n)- ɢ (Ȗ,n)-ɪɟɚɤɰɢɣ. ɇɨ ɭɞɟɥɶɧɚɹ ɧɟɣɬɪɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɚ ɩɪɨɬɟɤɚɧɢɟɦ 
(,n)-ɪɟɚɤɰɢɢ ɧɚ ɥɟɝɤɢɯ ɹɞɪɚɯ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶ ɪɚɛɨɬɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɣɬɪɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɰɢɨɧɧɵɯ 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɥɭɱɟɧɧɵɯ UO2, UC ɢ UN. 
Ɉɫɨɛɟɧɧɨɫɬɢ (,n)-ɪɟɚɤɰɢɢ 

Ɉɞɧɚ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɬɨɣ ɪɟɚɤɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɹɜɥɹɸɬɫɹ ɜɚɠɧɨɣ ɢ ɡɧɚɱɢɦɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɟɣɬɪɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɈəɌ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɪɟɚɤɬɨɪɚ, ɜɵɝɨɪɚɧɢɹ, ɜɵɞɟɪɠɤɢ ɢ 
ɧɚɱɚɥɶɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɜɤɥɚɞ (,n)-ɪɟɚɤɰɢɢ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɩɟɤɬɪ (,n)-ɪɟɚɤɰɢɢ ɧɚ ɤɢɫɥɨɪɨɞɟ ɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɧɚ ɭɝɥɟɪɨɞɟ ɫɭɳɟɫɬɜɟɧɧɨ 
«ɠɟɫɬɱɟ» ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɩɟɤɬɪɨɦ ɫɩɨɧɬɚɧɧɨɝɨ ɞɟɥɟɧɢɹ. ɉɨ ɷɬɨɦɭ, ɩɪɢ ɪɚɫɱɟɬɟ ɪɚɞɢɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɈəɌ, ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɩɟɤɬɪ ɧɟɣɬɪɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɡɚɳɢɬɭ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɬɨɝɨ ɫɩɟɤɬɪɚ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɫɩɟɤɬɪ ɧɟɣɬɪɨɧɨɜ ɡɚɜɢɫɢɬ ɨɬ ɡɚɦɟɞɥɹɸɳɢɯ ɢ ɩɨɝɥɨɳɚɸɳɢɯ ɫɜɨɣɫɬɜ ɫɪɟɞɵ, ɨɬ 
ɭɬɟɱɤɢ ɧɟɣɬɪɨɧɨɜ. ɉɨɷɬɨɦɭ ɫɩɟɤɬɪ ɢɡɥɭɱɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɫɨɟɞɢɧɟɧɢɹ ɛɭɞɟɬ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɬɶɫɹ ɨɬ 
ɫɩɟɤɬɪɚ ɪɟɚɥɶɧɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɫɪɟɞɵ (ɈəɌ, ɪɚɫɬɜɨɪɵ, ɫɦɟɫɢ, ɫɨɟɞɢɧɟɧɢɹ), ɫɨɫɬɨɹɳɟɣ ɢɡ ɫɦɟɫɢ 
ɚɤɬɢɧɨɢɞɨɜ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɱɢɬɵɜɚɬɶ ɫɩɟɤɬɪ ɢɡɥɭɱɟɧɢɹ ɢ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɬɨɞɢɤ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

ȼɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɜ (,n)-ɪɟɚɤɰɢɢ 
Ɋɚɫɫɦɨɬɪɢɦ ɫɪɟɞɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɟɳɟɫɬɜɚ j ɧɚ ɹɞɪɚɯ, ɤɨɬɨɪɨɝɨ ɢɞɟɬ ɪɟɚɤɰɢɹ (,n) ɢ ɜɟɳɟɫɬɜɚ i 

-ɢɡɥɭɱɚɬɟɥɹ (ɚɤɬɢɧɨɢɞɚ), ɧɚ ɹɞɪɚɯ ɤɨɬɨɪɨɝɨ ɷɬɚ ɪɟɚɤɰɢɹ ɧɟɜɨɡɦɨɠɧɚ. 
ȼ ɫɚɦɨɦ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ (,n)-ɪɟɚɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɨɨɬɧɨɲɟɧɢɟɦ: 
Į,n Į,n( ) ( )i i iQ E mq E , ɧɟɣɬɪ./ɫ, 

ɝɞɟ mi – ɦɚɫɫɚ -ɚɤɬɢɜɧɨɝɨ ɚɤɬɢɧɨɢɞɚ, ɝ; qi
Į,n(E) – ɭɞɟɥɶɧɵɣ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ, ɧɟɣɬɪ./(ɫ·ɝ). 

ɉɪɢ ɢɡɨɬɪɨɩɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɚɜɥɟɧɢɣ ɞɜɢɠɟɧɢɹ -ɱɚɫɬɢɰ ɭɞɟɥɶɧɵɣ ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ 
ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ: 

Į,n
Į,n Į

ɫɨɟɞ

( )
( )
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i

j
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i i j

B

E
q E q n dE

f E


   , ɧɟɣɬɪ./(ɫ·ɝ),                      (1) 

ɝɞɟ qi
 − ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ -ɢɡɥɭɱɚɬɟɥɹ, ɢɫɩɭɫɤɚɟɦɵɯ i-ɦ ɚɤɬɢɧɨɢɞɨɦ, -ɱɚɫɬɢɰ/(ɫ·ɝ); nj – 

ɤɨɧɰɟɧɬɪɚɰɢɹ j-ɯ ɹɞɟɪ ɜ ɫɨɟɞɢɧɟɧɢɢ, ɫɦ−3; ıj
Į,n – ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɟ ɷɮɮɟɤɬɢɜɧɨɟ ɫɟɱɟɧɢɟ (,n)-

ɪɟɚɤɰɢɢ, ɫɦ2; f(E)=(−dE/dx) − ɢɨɧɢɡɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰɵ ɧɚ ɚɬɨɦɚɯ i-ɝɨ 
ɫɨɟɞɢɧɟɧɢɹ, Ɇɷȼ/ɫɦ; E – ɫɪɟɞɧɹɹ ɷɧɟɪɝɢɹ -ɱɚɫɬɢɰ i-ɝɨ ɚɤɬɢɧɨɢɞɚ, Ɇɷȼ; ȼj – ɩɨɪɨɝ (,n)-ɪɟɚɤɰɢɢ, 
Ɇɷȼ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɫɟɱɟɧɢɹ (,n)-ɪɟɚɤɰɢɣ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɦɨɞɟɥɶɸ, ɭɱɢɬɵɜɚɸɳɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɚ ɹɞɟɪɧɵɯ ɪɟɚɤɰɢɣ ɢ ɦɚɫɫɨɜɨɣ ɬɨɪɦɨɡɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɢɨɧɢɡɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɜ 
ɫɪɟɞɟ) ɨɬ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰ. Ⱥɧɚɥɢɬɢɱɟɫɤɢ ɷɬɚ ɦɨɞɟɥɶ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

Į,n 2( )1
( ) ( ) ,ɫɦ ,j

j i j
j

dY E
E f E

N dE
     

ɝɞɟ Nj − ɤɨɧɰɟɧɬɪɚɰɢɹ ɹɞɟɪ ɤɢɫɥɨɪɨɞɚ, ɫɦ−3; Yj(E) – ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɧɚ ɨɞɧɭ -ɱɚɫɬɢɰɭ; 
dYj(E)/dE – ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ Y(E), Ɇɷȼ−1; f(E) = (−dE/dx) − 
ɢɨɧɢɡɚɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰɵ ɧɚ ɚɬɨɦɚɯ ɤɢɫɥɨɪɨɞɚ, Ɇɷȼ/ɫɦ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɯɨɞɚ ɧɟɣɬɪɨɧɨɜ Yj(E) ɨɬ ɷɧɟɪɝɢɢ -ɱɚɫɬɢɰ ɩɨɥɭɱɚɟɬɫɹ ɩɪɢ 
ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɢɥɢ ɫɬɟɩɟɧɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. ȼ ɨɬɫɭɬɫɬɜɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɮɭɧɤɰɢɹ Yj(E), ɚ ɬɚɤɠɟ ɩɟɪɜɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɨɬ ɧɟɺ, ɦɨɝɭɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɵ ɩɭɬɟɦ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɡɧɚɱɟɧɢɣ ɜɵɯɨɞɚ ɧɟɣɬɪɨɧɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɯɨɞ ɧɟɣɬɪɨɧɨɜ ɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɡɚɜɢɫɢɦɨɫɬɶ ɫɟɱɟɧɢɹ ɪɟɚɤɰɢɢ 
ɨɬ ɷɧɟɪɝɢɢ ɱɚɫɬɢɰ ɢ ɡɚɤɨɧ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɛɟɝɚ ɱɚɫɬɢɰ ɜ ɫɪɟɞɟ. Ɍɨ ɟɫɬɶ ɜɫɟ 
ɪɟɲɟɧɢɟ ɫɜɨɞɢɬɶɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɢɧɬɟɝɪɚɥɚ (1). 

ȼ ɬɚɛɥ. 1 ɫɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɚɞɢɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ 
ɧɭɤɥɢɞɨɜ, ɮɨɪɦɢɪɭɸɳɢɯ ɧɟɣɬɪɨɧɧɨɟ ɢɡɥɭɱɟɧɢɟ ɤɚɤ ɨɛɥɭɱɟɧɧɵɯ, ɬɚɤ ɢ ɧɟ ɨɛɥɭɱɟɧɧɵɯ ɬɨɩɥɢɜɧɵɯ 
ɤɨɦɩɨɡɢɰɢɣ ɧɚ ɨɫɧɨɜɟ ɭɪɚɧɚ, ɩɥɭɬɨɧɢɹ ɢ ɬɨɪɢɹ. 
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Ɍɚɛɥɢɰɚ 1. Ɋɚɞɢɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟɤɨɬɨɪɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 
ɂɡɜɟɫɬɧɵɣ ɢɡɨɬɨɩɧɵɣ ɫɨɫɬɚɜ ɤɚɤɨɣ-ɥɢɛɨ ɬɨɩɥɢɜɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɢɥɢ ɪɚɫɬɜɨɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ 

ɞɟɥɹɳɢɟɫɹ ɧɭɤɥɢɞɵ, ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɫ ɩɨɦɨɳɶɸ ɬɚɛɥ. 1 ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɨ ɨɰɟɧɢɬɶ ɜɤɥɚɞ ɤɚɠɞɨɝɨ 
ɢɡɨɬɨɩɚ ɜ ɫɭɦɦɚɪɧɨɟ ɧɟɣɬɪɨɧɧɨɟ ɢɡɥɭɱɟɧɢɟ. 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɪɚɫɱɟɬɵ ɩɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɯɟɦɟ, ɢɦɟɸɬ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɜɵɲɟ 17 
% ɜ ɫɪɚɜɧɟɧɢɟ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɩɨɝɪɟɲɧɨɫɬɶ 18 % ɜ ɫɪɚɜɧɟɧɢɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɪɚɫɱɟɬɨɜ ɫ ɩɨɦɨɳɶɸ ɪɚɫɱɟɬɧɵɯ ɩɪɨɝɪɚɦɦ CARE ɢ ORIGEN.  

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢ ɢɯ ɞɚɥɶɧɟɣɲɢɣ ɚɧɚɥɢɡ, ɩɪɢɲɥɢ ɤ ɬɨɦɭ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ 
ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɛɨɥɟɟ 70 Ɇȼɬ·ɫɭɬ/ɬ ɜɟɞɟɬ ɤ ɫɥɟɞɭɸɳɢɦ ɩɪɨɛɥɟɦɚɦ: ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɌɍɄ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɈəɌ ɫ ɬɚɤɨɣ ɝɥɭɛɢɧɨɣ ɜɵɝɨɪɚɧɢɹ; ɩɟɪɟɪɚɛɨɬɤɚ 
ɬɚɤɨɝɨ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɢ ɧɟ ɞɨɩɭɫɬɢɦɨɣ ɜ ɩɥɚɧɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɟɲɢɬɶ ɩɪɨɛɥɟɦɭ, ɫɜɹɡɚɧɧɭɸ ɫ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɨɣ ɈəɌ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɭɜɟɥɢɱɟɧɢɹ 
ɜɪɟɦɟɧɢ ɩɪɟɞ ɪɟɚɤɬɨɪɧɨɣ ɜɵɞɟɪɠɤɢ, ɚ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɟɪɟɪɚɛɨɬɤɨɣ ɨɫɬɚɟɬɫɹ ɧɟ ɪɟɲɟɧɧɨɣ, 
ɩɨɷɬɨɦɭ ɞɚɧɧɨɟ ɬɨɩɥɢɜɨ ɞɨɥɠɧɨ ɨɬɩɪɚɜɥɹɬɶɫɹ ɧɚ ɫɭɯɨɟ ɯɪɚɧɟɧɢɟ. 

 
ȼɵɜɨɞ 

1. Ɋɚɫɫɦɨɬɪɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ (,n)-ɪɟɚɤɰɢɢ ɧɚ ɥɟɝɤɢɯ ɹɞɪɚɯ ɜ ɈəɌ; 
2. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɞɬɜɟɪɞɢɥɢ ɬɟɨɪɟɬɢɱɟɫɤɢ ɜɵɤɥɚɞɤɢ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɢ 

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɫɨɜɩɚɥɢ (~30 %) ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ; 
3. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɜɵɝɨɪɚɧɢɹ ɛɨɥɟɟ 70 Ɇȼɬ·ɫɭɬ/ɬ ɛɭɞɟɬ ɫɨɩɪɹɠɟɧɨ ɫ 

ɧɟɩɪɟɨɞɨɥɢɦɵɦɢ ɪɚɞɢɚɰɢɨɧɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɧɚ ɫɬɚɞɢɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɟɪɟɞɟɥɚ ɈəɌ. 
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ɇɭɤɥɢɞ qi
,/ɫ/ɝ qi

sf,sf/ɫ/ɝ Qi
sf,ɧ/ɫ/ɝ qi

n(MeO2)/Ȧi, 
ɧ/ɫ/ɝ 

qi
n(MeN)/Ȧi , 
ɧ/ɫ/ɝ 

238Pu 6,342·1011 1,205·103 2,808·103 1,337·104 9,430·102 

242Cm 1,226·1014 7,604·106 1,772·107 4,650·106 3,031·105 
244Cm 2,998·1012 4,107·106 1,109·107 8,483·104 5,740·103 
241Am 1,271·1011 5,465·10-1 1,640 2,673·103 1,886·102 
252Cf 1,986·1013 6,141·1011 2,307·1012 6,284·105 4,170·104 


