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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ 

ɚɧɚɥɢɡ ɩɨɫɬɭɩɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɪɟɤɢ 

ȿɧɢɫɟɣ» ɫɨɞɟɪɠɢɬ 55 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 15 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ, 16 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɊȿɌɊɈɋɉȿɄɌɂȼɇɕɃ ȺɇȺɅɂɁ, ɊȺȾɂɈɂɁɈɌɈɉɇɈȿ 

ȾȺɌɂɊɈȼȺɇɂȿ, ȾɈɇɇɈȿ ɈɌɅɈɀȿɇɂȿ, ɄȿɊɇ, ɊȺȾɂɈɇɍɄɅɂȾ, 

ȿɇɂɋȿɃ, ɊȿɄȺ, ɊȺȾɂɈɗɄɈɅɈȽɂə, ȼȿɊɌɂɄȺɅɖɇɈȿ 

ɊȺɋɉɊȿȾȿɅȿɇɂȿ, ɏɊɈɇɈɅɈȽɂə, ȽȺɆɆȺ-ɋɉȿɄɌɊɈɆȿɌɊɂə, ɐȿɁɂɃ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɤɟɪɧɵ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɟɤɢ ȿɧɢɫɟɣ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɨɫɬɭɩɥɟɧɢɣ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɤɟɪɧɵ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɟɤɢ ȿɧɢɫɟɣ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 1) ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɢɯ ɞɚɬɢɪɨɜɚɧɢɹ ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ; 2) 

ɩɪɨɜɟɫɬɢ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ɨɬɨɛɪɚɧɧɵɯ ɤɟɪɧɚɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɨɣɦɵ ɪɟɤɢ ȿɧɢɫɟɣ; 3) ɜɵɩɨɥɧɢɬɶ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ 

ɯɪɨɧɨɥɨɝɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɤɟɪɧɵ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɟɞёɧ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɨɬɨɛɪɚɧɧɵɯ ɤɟɪɧɚɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɨɣɦɵ 

ɪ. ȿɧɢɫɟɣ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɤɨɦɛɢɧɚɬɚ. ɉɨɫɬɪɨɟɧɵ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɨɞɧɨɝɨ 210Pb ɢ ɬɟɯɧɨɝɟɧɧɵɯ 152Eu, 137Cs, 
60ɋɨ ɪɚɞɢɨɢɡɨɬɨɩɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɟɝɨ ɩɪɨɜɟɞɟɧɨ ɪɚɞɢɨɢɡɨɬɨɩɧɨɟ 

ɞɚɬɢɪɨɜɚɧɢɟ ɢ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɨɫɬɭɩɥɟɧɢɣ ɞɚɧɧɵɯ ɪɚɞɢɨɢɡɨɬɨɩɨɜ 

ɜ ɞɨɧɧɵɟ ɨɫɚɞɤɢ ɪɟɤɢ ȿɧɢɫɟɣ ɜ 30-ɤɦ ɡɨɧɟ Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɤɨɦɛɢɧɚɬɚ. 

ȼɵɩɨɥɧɟɧɧɚɹ ɪɚɛɨɬɚ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɩɨɫɬɭɩɥɟɧɢɟ ɬɟɯɧɨɝɟɧɧɵɯ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɷɤɨɫɢɫɬɟɦɭ ɪɟɤɢ ȿɧɢɫɟɣ ɜ ɩɪɨɲɥɨɦ, ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɦɨɧɢɬɨɪɢɧɝ ɩɨɫɬɭɩɥɟɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɪɟɤɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɪɨɝɧɨɡɚ ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ. 
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ȼȼȿȾȿɇɂȿ 

ɂɨɧɢɡɢɪɭɸɳɟɟ ɢɡɥɭɱɟɧɢɟ ɨɬ ɩɪɢɪɨɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɤɨɫɦɢɱɟɫɤɨɝɨ ɢ 
ɡɟɦɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ, ɜɫɟɝɞɚ 
ɩɪɢɫɭɬɫɬɜɨɜɚɥɨ ɢ ɹɜɥɹɥɨɫɶ ɤɥɸɱɟɜɵɦ ɮɚɤɬɨɪɨɦ ɜ ɷɜɨɥɸɰɢɢ ɠɢɜɵɯ 
ɨɪɝɚɧɢɡɦɨɜ. Ɉɞɧɚɤɨ ɜɵɫɨɤɢɣ ɪɚɞɢɚɰɢɨɧɧɵɣ ɮɨɧ ɩɚɝɭɛɧɨ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɠɢɜɭɸ ɩɪɢɪɨɞɭ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɫɬɨɥɟɬɢɟ, ɩɨɦɢɦɨ ɧɚɥɢɱɢɹ ɭɠɟ ɢɦɟɜɲɟɝɨɫɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɮɨɧɚ, ɱɟɥɨɜɟɤ, ɛɥɚɝɨɞɚɪɹ ɬɟɯɧɢɱɟɫɤɨɦɭ ɩɪɨɝɪɟɫɫɭ, ɩɪɢɜɧёɫ 
ɧɚ Ɂɟɦɥɸ ɬɟɯɧɨɝɟɧɧɵɣ ɪɚɞɢɚɰɢɨɧɧɵɣ ɮɨɧ, ɤɨɬɨɪɵɣ ɫ ɤɚɠɞɵɦ ɞɟɫɹɬɢɥɟɬɢɟɦ 

ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɥɫɹ. ɉɪɢɦɟɪɨɦ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɹɞɟɪɧɵɟ ɛɨɦɛɚɪɞɢɪɨɜɤɢ 

ɋɒȺ ɏɢɪɨɫɢɦɵ ɢ ɇɚɝɚɫɚɤɢ ɜ 1945 ɝɨɞɭ, ɱɟɪɟɞɚ ɢɫɩɵɬɚɧɢɣ ɹɞɟɪɧɨɝɨ ɨɪɭɠɢɹ, 
ɩɪɨɜɨɞɢɜɲɢɯɫɹ ɫ 1949 ɩɨ 1962 ɝɨɞ, ɚ ɬɚɤɠɟ ɚɜɚɪɢɢ ɧɚ ɑɟɪɧɨɛɵɥɶɫɤɨɣ Ⱥɗɋ ɜ 
1986 ɝɨɞɭ ɢ ɧɚ Ⱥɗɋ Ɏɭɤɭɫɢɦɚ-1 ɜ 2011 ɝɨɞɭ. 

ɉɨɫɥɟɞɫɬɜɢɹ ɩɪɨɢɡɨɲɟɞɲɢɯ ɬɟɯɧɨɝɟɧɧɵɯ ɫɨɛɵɬɢɣ, ɫɩɭɫɬɹ ɜɪɟɦɹ, 
ɩɪɨɹɜɢɥɢɫɶ ɜɨ ɦɧɨɝɢɯ ɱɚɫɬɹɯ ɩɥɚɧɟɬɵ ɜ ɜɢɞɟ ɩɨɜɵɲɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɪɚɫɫɟɹɧɧɵɯ ɜ ɛɢɨɫɮɟɪɟ Ɂɟɦɥɢ. 
ȼɵɩɚɞɚɹ ɫ ɨɫɚɞɤɚɦɢ, ɬɟɯɧɨɝɟɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ ɩɨɜɵɲɚɥɢ ɟɫɬɟɫɬɜɟɧɧɵɣ 
ɪɚɞɢɚɰɢɨɧɧɵɣ ɮɨɧ. 

ɇɚɤɨɩɥɟɧɢɟ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ (ȾɈ) ɹɜɥɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ 
ɞɥɹ ɜɨɞɧɵɯ ɫɢɫɬɟɦ, ɨɞɧɚɤɨ ɢɧɬɟɧɫɢɜɧɨɟ ɚɧɬɪɨɩɨɝɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɱɟɥɨɜɟɤɚ 

ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɭɫɤɨɪɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɡɚɢɥɟɧɢɹ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɬɟɪɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨёɦɨɜ ɜ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɰɟɥɹɯ, ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɪɚɞɚɰɢɹ ɷɤɨɫɢɫɬɟɦ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɜɩɥɨɬɶ ɞɨ ɢɯ ɩɨɥɧɨɝɨ ɢɫɱɟɡɧɨɜɟɧɢɹ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ, ɛɥɚɝɨɞɚɪɹ 
ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɨɧɧɨɝɨ ɩɪɨɮɢɥɹ, ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ 
ɫɨɫɬɚɜɢɬɶ ɯɪɨɧɨɥɨɝɢɸ ɫɨɛɵɬɢɣ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤ, ɚ ɬɚɤɠɟ 
ɫɨɫɬɚɜɢɬɶ ɤɚɪɬɵ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɢɤɨɜ 
ɧɚɢɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɫɥɨɹɯ ȾɈ ɤɨɧɤɪɟɬɧɨɣ 
ɦɟɫɬɧɨɫɬɢ. 
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ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɭɱɚɫɬɨɤ ɪɟɤɢ ȿɧɢɫɟɣ — ɨɞɧɨɣ ɢɡ 
ɫɚɦɵɯ ɞɥɢɧɧɵɯ ɢ ɩɨɥɧɨɜɨɞɧɵɯ ɪɟɤ ɦɢɪɚ, ɜ 30-ɤɢɥɨɦɟɬɪɨɜɨɣ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɫɛɪɨɫɨɜ Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɨɝɨ ɤɨɦɛɢɧɚɬɚ (ȽɏɄ) «Ɋɨɫɚɬɨɦɚ», ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 
ɝ. ɀɟɥɟɡɧɨɝɨɪɫɤɟ (Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ). Ⱦɨɥɝɨɟ ɜɪɟɦɹ ȿɧɢɫɟɣ ɩɨɞɜɟɪɝɚɥɫɹ 
ɬɟɯɧɨɝɟɧɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ȽɏɄ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ. Ʉɨɦɛɢɧɚɬ 
ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɜɨɞɢɥ ɫɛɪɨɫɵ ɜ ȿɧɢɫɟɣ ɧɚɱɢɧɚɹ ɫ 1958 ɝɨɞɚ ɞɨ 2010 ɝɨɞɚ, 
ɩɨɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɛɪɨɫɨɜ ɧɟ ɭɦɟɧɶɲɢɥɚɫɶ, ɫɧɚɱɚɥɚ ɜ 1991-92 ɝɝ. ɩɨɫɥɟ 
ɨɫɬɚɧɨɜɤɢ ɞɜɭɯ ɩɪɹɦɨɬɨɱɧɵɯ ɪɟɚɤɬɨɪɨɜ ɢ ɡɚɬɟɦ ɜ ɚɩɪɟɥɟ 2010 ɝ. ɛɥɚɝɨɞɚɪɹ 
ɨɫɬɚɧɨɜɤɟ ɩɨɫɥɟɞɧɟɝɨ ɹɞɟɪɧɨɝɨ ɪɟɚɤɬɨɪɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɨɪɭɠɟɣɧɨɝɨ 
ɩɥɭɬɨɧɢɹ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɫɛɪɨɫɵ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɨɣɦɭ ɪɟɤɢ 
ȿɧɢɫɟɣ ɩɪɨɞɨɥɠɚɸɬɫɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɩɥɢɜɚ ɞɥɹ ɪɟɚɤɬɨɪɨɜ ɧɚ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɚɯ. ɍɪɨɜɟɧɶ 
ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɫɛɪɨɫɨɜ ɜ ȿɧɢɫɟɣ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɥɫɹ, ɨɞɧɚɤɨ ɜ ȾɈ ɪɟɤɢ ɡɚ 
ɜɪɟɦɹ ɪɚɛɨɬɵ ȽɏɄ ɧɚɤɨɩɥɟɧɚ ɡɧɚɱɢɬɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɝɟɧɧɵɯ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɱɟɥɨɜɟɤɚ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɥɢ ɤɟɪɧɵ ȾɈ ɩɨɣɦɵ ɪɟɤɢ 
ȿɧɢɫɟɣ ɜ 30-ɤɢɥɨɦɟɬɪɨɜɨɣ ɡɨɧɟ ɜɥɢɹɧɢɹ ȽɏɄ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ 
ɩɨɫɬɭɩɥɟɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɤɟɪɧɵ ȾɈ ɪ. ȿɧɢɫɟɣ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɢɯ ɞɚɬɢɪɨɜɚɧɢɹ ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ; 

2) ɉɪɨɜɟɫɬɢ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 
ɨɬɨɛɪɚɧɧɵɯ ɤɟɪɧɚɯ ȾɈ ɩɨɣɦɵ ɪ. ȿɧɢɫɟɣ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ȽɏɄ; 

3) ȼɵɩɨɥɧɢɬɶ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ ɯɪɨɧɨɥɨɝɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɤɟɪɧɵ ȾɈ. 
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1. ɅɂɌȿɊȺɌɍɊɇɕɃ ɈȻɁɈɊ 

1.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɫɥɨɹɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɟɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɫɥɨɹɯ ɞɨɧɧɵɯ 

ɨɬɥɨɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɨ ɯɚɪɚɤɬɟɪɟ ɢɡɥɭɱɟɧɢɹ ɨɛɪɚɡɰɚ. α-, ȕ- ɢ Ȗ-

ɢɡɥɭɱɚɸɳɢɟ ɪɚɞɢɨɧɭɤɥɢɞɵ ɬɪɟɛɭɸɬ ɪɚɡɧɵɯ ɩɨɞɯɨɞɨɜ ɢ ɦɟɬɨɞɨɜ 

ɨɛɧɚɪɭɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɫɩɟɤɬɪɨɦɟɬɪɨɜ ɢ ɪɚɞɢɨɦɟɬɪɨɜ. 

Ⱥɥɶɮа-ɫɩɟɤɬɪɨɦɟɬɪɢя 

Ⱥɥɶɮɚ-ɢɡɥɭɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɬɨɤ ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɯ 

ɱɚɫɬɢɰ (ɹɞɟɪ ɚɬɨɦɨɜ ɝɟɥɢɹ), ɷɧɟɪɝɢɹ ɤɨɬɨɪɵɯ ɧɚ ɞɥɢɧɟ ɩɭɬɢ ɨɤɨɥɨ 10 ɫɦ ɜ 

ɜɨɡɞɭɯɟ ɢ ɞɨɥɟɣ ɦɢɥɥɢɦɟɬɪɨɜ ɜ ɩɨɪɨɞɚɯ ɬɪɚɬɢɬɫɹ ɧɚ ɢɨɧɢɡɚɰɢɸ ɢ ɧɚɝɪɟɜɚɧɢɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɨɷɬɨɦɭ ɩɪɨɧɢɤɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭ ɧɢɯ ɨɱɟɧɶ ɦɚɥɚ. α-

Ɋɚɫɩɚɞ – ɷɬɨ ɢɫɩɭɫɤɚɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɹɞɪɚɦɢ α-ɱɚɫɬɢɰɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ 2 

ɩɪɨɬɨɧɨɜ ɢ 2 ɧɟɣɬɪɨɧɨɜ. ɋɤɨɪɨɫɬɶ α-ɱɚɫɬɢɰɵ ɩɪɢ ɜɵɥɟɬɟ ɢɡ ɹɞɪɚ ɨɬ 12 ɞɨ 

20000 ɤɦ/ɫ. Ɍɚɤ ɩɪɢ α-ɪɚɫɩɚɞɟ 238U ɨɛɪɚɡɭɟɬɫɹ 234Th, ɩɪɢ α-ɪɚɫɩɚɞɟ 230Th – 
226Ra, ɩɪɢ α-ɪɚɫɩɚɞɟ 226Ra – 222Rn ɢ ɬɚɤ ɞɚɥɟɟ ɞɨ ɫɬɚɛɢɥɶɧɨɝɨ ɢɡɨɬɨɩɚ 206Pb 

(Ɋɢɫ. 1). 

Ⱥɥɶɮɚ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɢ α-ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢɡɨɬɨɩɨɜ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɤɚɤ Pu, U, Ra ɢ ɞɪ. 

ɜ ɨɛɪɚɡɰɚɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ α-ɫɩɟɤɬɪɨɦɟɬɪɢɢ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɡɚɞɚɱɟɣ ɢɡ-ɡɚ 

ɫɩɟɰɢɮɢɤɢ α-ɱɚɫɬɢɰ. ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɜɟɳɟɫɬɜɨ ɬɹɠёɥɵɟ 

ɩɨɥɨɠɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧɧɵɟ ɱɚɫɬɢɰɵ ɛɵɫɬɪɨ ɬɟɪɹɸɬ ɫɜɨɸ ɷɧɟɪɝɢɸ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɪɟɝɢɫɬɪɚɰɢɹ ɞɟɬɟɤɬɨɪɨɦ α-ɢɡɥɭɱɟɧɢɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɚ, 

ɩɨɷɬɨɦɭ ɩɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɪɨɜɨɞɢɬɶ α-ɫɩɟɤɬɪɨɦɟɬɪɢɸ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɫɬɢ ɪɚɞɢɨɯɢɦɢɱɟɫɤɨɟ ɜɵɞɟɥɟɧɢɟ α-ɪɚɞɢɨɚɤɬɢɜɧɵɯ 

ɢɡɨɬɨɩɨɜ ɢɡ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɢɨɧɨɨɛɦɟɧɧɵɯ 

ɫɦɨɥ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ α-ɢɡɥɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɹɱɟɢɫɬɵɟ ɫɰɢɧɬɢɥɥɹɰɢɨɧɧɵɟ 

ɫɢɫɬɟɦɵ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɝɚɡɨɩɪɨɬɨɱɧɵɟ ɫɱёɬɱɢɤɢ ɢ ɫɰɢɧɬɢɥɥɹɰɢɨɧɧɵɟ 

ɠɢɞɤɨɫɬɧɵɟ ɫɱёɬɱɢɤɢ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɩɪɟɞɭɫɢɥɢɬɟɥɟɦ, ɭɫɢɥɢɬɟɥɟɦ, 
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ɢɫɬɨɱɧɢɤɨɦ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɫɱɟɬɧɵɦɢ ɢ ɡɚɩɢɫɵɜɚɸɳɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ [1]. 

 

Ɋɢɫɭɧɨɤ 1 – Ɋɚɞɢɨɚɤɬɢɜɧɵɣ ɪɹɞ ɪɚɫɩɚɞɚ 238U 

Ȼɟɬа-ɪаɞɢɨɦɟɬɪɢя 

Ȼɟɬɚ-ɢɡɥɭɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɬɨɤ ɷɥɟɤɬɪɨɧɨɜ (ȕ–-ɢɡɥɭɱɟɧɢɟ, 

ɢɥɢ, ɱɚɳɟ ɜɫɟɝɨ, ɩɪɨɫɬɨ ȕ-ɢɡɥɭɱɟɧɢɟ) ɢɥɢ ɩɨɡɢɬɪɨɧɨɜ (ȕ+-ɢɡɥɭɱɟɧɢɟ), 

ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɚɞɢɨɚɤɬɢɜɧɨɦ ɪɚɫɩɚɞɟ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ 

ɨɤɨɥɨ 900 ȕ-ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢɡɨɬɨɩɨɜ. Ɇɚɫɫɚ ȕ-ɱɚɫɬɢɰ ɜ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ 

ɬɵɫɹɱ ɪɚɡ ɦɟɧɶɲɟ ɦɚɫɫɵ α-ɱɚɫɬɢɰ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ ɢɫɬɨɱɧɢɤɚ ȕ-

ɢɡɥɭɱɟɧɢɹ ɫɤɨɪɨɫɬɶ ɷɬɢɯ ɱɚɫɬɢɰ ɦɨɠɟɬ ɥɟɠɚɬɶ ɜ ɩɪɟɞɟɥɚɯ 0,30-0,99 ɫɤɨɪɨɫɬɢ 

ɫɜɟɬɚ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɧɟɪɝɢɢ ɞɥɹ ȕ-ɢɡɥɭɱɟɧɢɹ ɪɚɜɧɨ 4 Ɇɷȼ. ȕ-

ɱɚɫɬɢɰɵ ɜɵɡɵɜɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɢɨɧɢɡɚɰɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬ.ɟ. 
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ɨɛɪɚɡɨɜɚɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɨɧɨɜ ɢ ɫɜɨɛɨɞɧɵɯ ɷɥɟɤɬɪɨɧɨɜ ɜɫɥɟɞɫɬɜɢɟ 

ɜɵɪɵɜɚɧɢɹ ɷɥɟɤɬɪɨɧɨɜ ɢɡ ɜɧɟɲɧɢɯ ɨɛɨɥɨɱɟɤ ɚɬɨɦɨɜ. 

ɉɨɥɟɜɵɟ ɦɟɬɨɞɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȕ-ɪɚɞɢɨɦɟɬɪɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɦɟɪɧɵɯ ɡɨɧ ɪɚɫɫɟɹɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ 

ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɨɛɪɚɡɰɨɜ. ɂɡɦɟɪɟɧɢɟ ȕ-ɢɡɥɭɱɟɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɢɨɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɨɞɧɚɤɨ ɱɚɳɟ ɜɫɟɝɨ ɟɝɨ ɢɡɦɟɪɹɸɬ ɢɦɩɭɥɶɫɧɵɦ 

ɦɟɬɨɞɨɦ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɞɢɨɦɟɬɪɚɯ. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ȕ-

ɪɚɞɢɨɦɟɬɪɢɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɭɪɚɧɚ ɜ 

ɭɪɚɧɨɜɵɯ ɪɭɞɚɯ. Ɋɚɞɢɨɚɤɬɢɜɧɨɫɬɶ ɩɪɨɛɵ ɨɛɪɚɡɰɚ ɩɨ ȕ-ɥɭɱɚɦ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ 

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶɸ ɷɬɚɥɨɧɚ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ ɢɡɦɟɪɟɧɢɹ. 

Ȼɟɬɚ-ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɭɞɨɛɟɧ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɚɧɚɥɢɡɨɜ ɩɪɨɛ 

ɢɡɜɟɫɬɧɨɝɨ ɧɭɤɥɢɞɧɨɝɨ ɫɨɫɬɚɜɚ, ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɦɨɧɢɬɨɪɢɧɝɚ, ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ ɢ ɬ.ɞ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ȕ-ɪɚɞɢɨɦɟɬɪɢɢ ɞɥɹ ɪɚɫɲɢɮɪɨɜɤɢ ɪɚɞɢɨɧɭɤɥɢɞɧɨɝɨ ɫɨɫɬɚɜɚ 

ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨɣ ɡɚɞɚɱɟɣ ɜ ɩɪɢɤɥɚɞɧɨɣ ɫɩɟɤɬɪɨɦɟɬɪɢɢ ɢɨɧɢɡɢɪɭɸɳɢɯ 

ɢɡɥɭɱɟɧɢɣ. Ɍɪɭɞɧɨɫɬɢ ɜ ɨɫɧɨɜɧɨɦ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɨɠɧɨɫɬɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɧɟɩɪɟɪɵɜɧɵɯ ɫɩɟɤɬɪɨɜ ȕ-ɢɡɥɭɱɟɧɢɣ. ɋɥɨɠɧɨɫɬɢ ɜ ɪɚɫɲɢɮɪɨɜɤɟ 

ɚɩɩɚɪɚɬɭɪɧɵɯ ȕ-ɫɩɟɤɬɪɨɜ ɜɨɡɧɢɤɚɸɬ ɢ ɜ ɫɜɹɡɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 

ɪɟɝɢɫɬɪɚɰɢɟɣ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ, Ȗ-ɢɡɥɭɱɟɧɢɹ ɢ ɤɨɦɩɬɨɧɨɜɫɤɢɯ ɷɥɟɤɬɪɨɧɨɜ. 

Ʉɪɨɦɟ ɷɬɨɝɨ, ɢɦɟɟɬ ɦɟɫɬɨ ɷɮɮɟɤɬ ɨɛɪɚɬɧɨɝɨ ɪɚɫɫɟɢɜɚɧɢɹ ɷɥɟɤɬɪɨɧɨɜ, ɚ ɩɪɢ 

ɪɟɝɢɫɬɪɚɰɢɢ ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɧɨɜ ɜɵɲɟ 1 Ɇɷȼ – ɷɮɮɟɤɬ ɬɨɪɦɨɡɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ [2]. 

Гаɦɦа-ɫɩɟɤɬɪɨɦɟɬɪɢя 

Ƚɚɦɦɚ-ɢɡɥɭɱɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɬɨɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. ɏɨɬɶ ɨɧɢ ɪɚɫɫɟɢɜɚɸɬɫɹ ɢ ɩɨɝɥɨɳɚɸɬɫɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɧɨ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɧɟɣɬɪɚɥɶɧɨɫɬɢ 

ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɧɢɤɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ (ɫɨɬɧɢ ɦɟɬɪɨɜ ɜ ɜɨɡɞɭɯɟ ɢ 

ɞɨ ɦɟɬɪɚ ɜ ɝɨɪɧɵɯ ɩɨɪɨɞɚɯ). Ʉɨɥɢɱɟɫɬɜɨ ɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɞɨɥɝɨɠɢɜɭɳɢɯ 
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ɪɚɞɢɨɧɭɤɥɢɞɨɜ (U, Th, 40K) ɜ ɝɨɪɧɨɣ ɩɨɪɨɞɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɦɚɫɫɨɣ ɢ 

ɩɪɨɰɟɧɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ (ɢɥɢ ɷɤɜɢɜɚɥɟɧɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɭɪɚɧɚ). 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɩɪɢɛɨɪɵ ɫ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ Ȗ-ɢɡɥɭɱɟɧɢɸ. 

ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ Ȗ-ɫɴɟɦɤɢ ɢ 

ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɟɟ ɪɟɡɭɥɶɬɚɬɚɦ. Ɉɫɧɨɜɧɚɹ ɦɚɫɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬ ɢɡɦɟɪɟɧɢɹ ɦɨɳɧɨɫɬɢ ɷɤɫɩɨɡɢɰɢɨɧɧɨɣ ɞɨɡɵ Ȗ-ɢɡɥɭɱɟɧɢɹ ɨɬ 0,1 ɞɨ 

10000 ɦɤɊ/ɱ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 50 ɤɷȼ ɞɨ 3 Ɇɷȼ. Ʌɚɛɨɪɚɬɨɪɧɚɹ 

Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɜ ɩɪɨɛɚɯ Ȗ-

ɢɡɥɭɱɚɸɳɢɯ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢɡɨɬɨɩɨɜ. ɂɡɦɟɪɟɧɢɹ Ȗ-ɢɡɥɭɱɟɧɢɹ ɩɪɨɛ 

ɩɪɨɢɡɜɨɞɹɬɫɹ ɢɦɩɭɥɶɫɧɵɦ ɦɟɬɨɞɨɦ (ɢɦɩɭɥɶɫɧɵɣ ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɣ 

ɧɟɣɬɪɨɧɧɵɣ Ȗ-ɤɚɪɨɬɚɠ ɨɫɧɨɜɚɧ ɧɚ ɪɟɝɢɫɬɪɚɰɢɢ Ȗ-ɢɡɥɭɱɟɧɢɹ ɧɟɭɩɪɭɝɨɝɨ 

ɪɚɫɫɟɹɧɢɹ ɢ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɡɚɯɜɚɬɚ ɧɟɣɬɪɨɧɨɜ, ɝɟɧɟɪɢɪɭɟɦɵɯ 

ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɢɡɥɭɱɚɬɟɥɟɦ ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧɨɜ), ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ 

ɢɥɢ ɫɨ ɫɰɢɧɬɢɥɥɹɰɢɨɧɧɵɦɢ ɫɱɟɬɱɢɤɚɦɢ. ɑɬɨɛɵ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ Ȗ-

ɢɡɥɭɱɟɧɢɟ, ɨɧɨ ɞɨɥɠɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɞɟɬɟɤɬɨɪɨɦ ɬɚɤ, ɱɬɨɛɵ ɩɟɪɟɞɚɬɶ 

ɜɫɸ ɢɥɢ ɱɚɫɬɶ ɷɧɟɪɝɢɢ Ȗ-ɤɜɚɧɬɚ. Ɉɫɧɨɜɨɣ ɜɫɟɯ ɫɢɫɬɟɦ ɪɟɝɢɫɬɪɚɰɢɢ Ȗ-

ɢɡɥɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɝɨ 

ɩɟɪɟɞɚɧɧɨɣ ɞɟɬɟɤɬɨɪɭ ɷɧɟɪɝɢɢ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɢɦɩɭɥɶɫ ɧɚɩɪɹɠɟɧɢɹ, 

ɚɦɩɥɢɬɭɞɚ ɤɨɬɨɪɨɝɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɷɧɟɪɝɢɢ Ȗ-ɢɡɥɭɱɟɧɢɹ. ȼ ɫɩɟɤɬɪɨɦɟɬɪɚɯ 

Ȗ-ɢɡɥɭɱɟɧɢɹ ɷɬɢ ɢɦɩɭɥɶɫɵ ɫɨɪɬɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɷɥɟɤɬɪɨɧɢɤɢ, ɬɚɤɨɣ, ɤɚɤ ɨɞɧɨɤɚɧɚɥɶɧɵɣ ɢɥɢ ɦɧɨɝɨɤɚɧɚɥɶɧɵɣ ɚɧɚɥɢɡɚɬɨɪ. ɋ 

ɩɨɦɨɳɶɸ ɦɧɨɝɨɤɚɧɚɥɶɧɵɯ ɚɧɚɥɢɡɚɬɨɪɨɜ ɢɧɮɨɪɦɚɰɢɹ ɨ Ȗ-ɢɡɥɭɱɟɧɢɢ, 

ɢɦɟɸɳɟɦ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɷɧɟɪɝɢɢ, ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧɚ ɜ ɝɪɚɮɢɱɟɫɤɨɦ 

ɜɢɞɟ ɧɚ ɞɢɫɩɥɟɣ ɢɥɢ ɩɟɱɚɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɫɩɟɤɬɪ Ȗ-

ɢɡɥɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɨɞɪɨɛɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ 

ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɢɯ ɫɱɟɬɱɢɤɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɢɡɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ Ȗ-ɤɜɚɧɬɨɜ ɫ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɫɪɚɜɧɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɵ ɫ ɚɤɬɢɜɧɨɫɬɶɸ 

ɷɬɚɥɨɧɚ, ɢɡɦɟɪɟɧɧɵɯ ɜ ɨɞɢɧɚɤɨɜɵɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ [3]. 
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1.2. Ɇɟɬɨɞɵ ɞɚɬɢɪɨɜɚɧɢɹ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ 

Ⱦɚɬɢɪɨɜɚɧɢɟ ɩɪɢ ɩɨɦɨɳɢ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ 

ɫɩɨɫɨɛɨɦ ɨɩɪɟɞɟɥɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɜɨɡɪɚɫɬɚ ɫɟɞɢɦɟɧɬɨɜ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, 

ɱɬɨ ɪɚɞɢɨɧɭɤɥɢɞɵ ɨɛɥɚɞɚɸɬ ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɜɪɟɦɟɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ – 

ɩɟɪɢɨɞɨɦ ɩɨɥɭɪɚɫɩɚɞɚ. Ɉɫɧɨɜɨɣ ɜɫɟɯ ɦɟɬɨɞɨɜ ɞɚɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɡɚɤɨɧ 

ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ: 

 Nሺtሻ = N଴ ∙ e−λt, (1) 

ɝɞɟ Nሺtሻ – ɱɢɫɥɨ ɧɟ ɪɚɫɩɚɜɲɢɯɫɹ ɹɞɟɪ ɱɟɪɟɡ ɜɪɟɦɹ t, ɚ N଴ – ɷɬɨ ɱɢɫɥɨ ɹɞɟɪ ɜ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 0. ȼ ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɷɬɨ ɭɪɚɜɧɟɧɢɟ 

ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɩɭɬёɦ ɡɚɦɟɧɵ ɩɨɤɚɡɚɬɟɥɹ ɜɪɟɦɟɧɢ ɧɚ ɩɚɪɚɦɟɬɪ ɝɥɭɛɢɧɵ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɫɟɞɢɦɟɧɬɚɰɢɢ, ɨɬɫɭɬɫɬɜɢɟ 

ɪɟɫɭɫɩɟɧɡɢɪɨɜɚɧɢɹ ɢ ɦɢɝɪɚɰɢɢ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɧɢ ɨɤɚɡɚɥɢɫɶ 

ɜ ɫɟɞɢɦɟɧɬɟ. ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɫɟɞɢɦɟɧɬɚɰɢɢ V ɩɨɫɬɨɹɧɧɚ ɢ ɧɟɬ ɩɟɪɟɦɟɲɢɜɚɧɢɹ, 

ɬɨɝɞɚ t ɫɜɹɡɚɧɨ ɫ ɝɥɭɛɢɧɨɣ ɫɟɞɢɦɟɧɬɚ x ɤɚɤ 

 x =  V · t , (2) 

ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

 Nሺxሻ = N଴ ∙ e−λxV. (3) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɪɹɹ Nሺxሻ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ V. ɗɬɨɬ ɩɪɨɫɬɨɣ 

ɦɟɬɨɞ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɯɨɬɹ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɨɝɪɚɧɢɱɟɧɧɨɦɭ ɤɥɚɫɫɭ ɩɪɢɪɨɞɧɵɯ ɫɨɛɵɬɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ 

ɫɟɞɢɦɟɧɬɚɯ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɞɚёɬ ɬɨɥɱɨɤ ɪɚɡɜɢɬɢɸ 

ɫɩɨɫɨɛɨɜ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɜɵɪɚɠɚɸɳɢɯɫɹ ɜ ɫɨɡɞɚɧɢɢ ɪɚɡɧɨɝɨ 

ɪɨɞɚ ɦɨɞɟɥɟɣ. 

Мɟɬɨɞ ɞаɬɢɪɨɜаɧɢя ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɨ ɧɟɪаɜɧɨɜɟɫɧɨɦɭ 210Pb 

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɞɚɬɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɧɚɪɭɲɟɧɢɢ ɪɚɜɧɨɜɟɫɢɹ ɜ ɪɹɞɭ 

ɪɚɫɩɚɞɚ 238U (ɪɢɫ. 1). Ɋɚɜɧɨɜɟɫɢɟ ɧɚɪɭɲɚɟɬɫɹ ɡɚ ɫɱёɬ ɷɦɚɧɢɪɨɜɚɧɢɹ 222Rn, 

ɤɨɬɨɪɵɣ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɟ ɜ 210Pb, ɩɨɩɚɞɚɸɳɢɣ ɫ ɝɥɨɛɚɥɶɧɵɦɢ 

ɜɵɩɚɞɟɧɢɹɦɢ ɜ ɜɨɞɨёɦɵ ɢ ɧɚɤɚɩɥɢɜɚɸɳɢɣɫɹ ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ. Ⱦɨ 
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ɩɨɩɚɞɚɧɢɹ ɜ ɫɟɞɢɦɟɧɬɵ 210Pb ɧɚɯɨɞɢɬɫɹ ɜ ɜɨɞɟ 1-2 ɝɨɞɚ. Ɍɚɤɨɣ 210Pb, ɧɟ 

ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɚɞɢɨɚɤɬɢɜɧɨɦ ɪɚɜɧɨɜɟɫɢɢ ɫ 226Ra ɧɚɡɵɜɚɟɬɫɹ 

ɧɟɪɚɜɧɨɜɟɫɧɵɦ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɚɤɬɢɜɧɨɫɬɹɦɢ 210Pb ɢ 
226Ra, ɢɡɦɟɪɟɧɧɵɦɢ ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ ȾɈ [4, 5]. 

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɦɟɪɹɬɶ ɜ ɫɥɨɹɯ ɤɨɧɰɟɧɬɪɚɰɢɢ 210Pb ɢ 214Pb (210Bi). ɉɨɫɤɨɥɶɤɭ ɜɫɟ 

ɪɚɞɢɨɧɭɤɥɢɞɵ ɜ ɪɹɞɭ ɪɚɫɩɚɞɚ 226Ra → 210Pb ɧɚɯɨɞɹɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɜɟɤɨɜɨɝɨ 

ɪɚɜɧɨɜɟɫɢɹ, ɬɨ Ⱥ1 = Ⱥ2 = Ⱥ3 =…=Ⱥi, ɝɞɟ Ⱥ – ɢɡɦɟɪɟɧɧɵɟ ɚɤɬɢɜɧɨɫɬɢ 

ɢɡɨɬɨɩɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɜɟɤɨɜɨɦ ɪɚɜɧɨɜɟɫɢɢ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ 

 Ⱥ(210Pbɧɪ) = Ⱥ(210Pb) − Ⱥ(214Pb). (4) 

Ɋɚɫɩɚɞɚɹɫɶ, 210Pb ɢɫɩɭɫɤɚɟɬ Ȗ-ɤɜɚɧɬɵ ɫ ɷɧɟɪɝɢɟɣ 46,5 ɤɷȼ ɫ 

ɜɟɪɨɹɬɧɨɫɬɶɸ ɢɫɩɭɫɤɚɧɢɹ 4,5%. ȿɫɥɢ ɢɯ ɪɟɝɢɫɬɪɚɰɢɢ ɧɟ ɦɟɲɚɟɬ 

ɪɟɧɬɝɟɧɨɜɫɤɨɟ ɢɡɥɭɱɟɧɢɟ 152Eu (46,6 ɤɷȼ), ɬɨ ɜɨɡɦɨɠɧɨ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ 210Pb, ɬɪɟɛɭɸɳɟɟ ɞɥɢɬɟɥɶɧɵɯ ɢɡɦɟɪɟɧɢɣ (ɞɨ 3-ɯ 

ɞɧɟɣ ɧɚ ɨɛɪɚɡɟɰ). 

 Ɉɩɪɟɞɟɥɟɧɢɟ 210Pb ɞɟɬɟɤɬɢɪɨɜɚɧɢɟɦ ȕ-ɱɚɫɬɢɰ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɧɟɩɪɨɫɬɨɣ 

ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ ɷɧɟɪɝɢɹ ȕ-ɢɡɥɭɱɟɧɢɹ ɧɟɜɟɥɢɤɚ ɢ ɪɚɜɧɚ 16,5 ɢ 63,0 ɤɷȼ 

(ɜɟɪɨɹɬɧɨɫɬɶ ɢɫɩɭɫɤɚɧɢɹ 82 ɢ 18%). ɉɨɷɬɨɦɭ 210Pb ɜ ɫɟɞɢɦɟɧɬɚɯ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɫɜɟɧɧɨ: ɥɢɛɨ ɩɨ ȕ-ɢɡɥɭɱɟɧɢɸ ɞɨɱɟɪɧɟɝɨ ɢɡɨɬɨɩɚ 210Bi, ɥɢɛɨ 

ɩɨ α-ɱɚɫɬɢɰɚɦ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɡɨɬɨɩɚ 210Po [6]. 

Мɟɬɨɞ ɞаɬɢɪɨɜаɧɢя ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɨ ɫɨɨɬɧɨшɟɧɢяɦ ɬɟɯɧɨɝɟɧɧɵɯ 

ɪаɞɢɨɢɡɨɬɨɩɨɜ 

ȼ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɜɫɬɪɟɱɚɸɬɫɹ ɪɨɞɨɧɚɱɚɥɶɧɢɤɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ 

ɫɟɦɟɣɫɬɜ — 238U, 235U ɢ 232Th. ɗɥɟɦɟɧɬɵ, ɜɯɨɞɹɳɢɟ ɜ ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɪɹɞɵ, 

ɪɚɡɥɢɱɧɵ ɩɨ ɫɜɨɢɦ ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɢ ɨɛɥɚɞɚɸɬ ɪɚɡɥɢɱɧɵɦ 

ɝɟɨɯɢɦɢɱɟɫɤɢɦ ɩɨɜɟɞɟɧɢɟɦ. Ⱥ ɫɨɨɬɧɨɲɟɧɢɹ ɚɤɬɢɜɧɨɫɬɟɣ ɱɥɟɧɨɜ 

ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɹɞɨɜ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢɫɬɨɱɧɢɤɨɦ ɩɨɥɟɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ 

ɨɩɪɟɞɟɥɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɫɟɞɢɦɟɧɬɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɤ ɩɪɢɦɟɪɭ, ɬɚɤɢɟ 

ɢɡɨɬɨɩɵ ɤɚɤ 60Co, 152Eu, 154Eu ɢ 241Pu. ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɪɚɫɱёɬɚ ɫɤɨɪɨɫɬɟɣ 
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ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɹɦ ɢɡɨɬɨɩɨɜ ɥɟɠɢɬ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɢɡɨɬɨɩɨɜ ɹɜɥɹɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ ɢ ɩɪɟɛɵɜɚɸɬ ɜ 

ɜɟɤɨɜɨɦ ɪɚɜɧɨɜɟɫɢɢ, ɧɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɥɢɱɧɵɯ ɩɟɪɢɨɞɨɜ ɩɨɥɭɪɚɫɩɚɞɚ 

ɢɡɨɬɨɩɨɜ ɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ, ɫɨ ɜɪɟɦɟɧɟɦ ɢɯ 

ɫɨɨɬɧɨɲɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɫɟɞɢɦɟɧɬɚɰɢɢ 

ɨɫɚɞɤɨɜ ɜ ɤɟɪɧɟ. Ⱥ ɬɚɤɠɟ, ɧɚɩɪɢɦɟɪ, ɩɪɢɦɟɧɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ 230Th/234U ɞɥɹ 

ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɟɣ ɨɤɟɚɧɢɱɟɫɤɨɣ ɫɟɞɢɦɟɧɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɪɚɫɬɚ 

ɦɨɪɫɤɢɯ ɛɢɨɝɟɧɧɵɯ ɤɚɪɛɨɧɚɬɨɜ ɢ ɠɟɥɟɡɨɦɚɪɝɚɧɰɟɜɵɯ ɤɨɧɤɪɟɰɢɣ. Ⱥ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɧɨɲɟɧɢɹ ɚɤɬɢɜɧɨɫɬɟɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 230Th/231Pa, 

ɨɛɥɚɞɚɸɳɢɯ ɫɯɨɞɧɵɦɢ ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɧɨ ɪɚɡɥɢɱɧɵɦɢ ɩɟɪɢɨɞɚɦɢ 

ɩɨɥɭɪɚɫɩɚɞɚ, ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɨɡɪɚɫɬɚ ɨɫɚɞɤɨɜ [7]. 

ɉɪɢɦɟɧɟɧɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɤɚɱɟɫɬɜɟ ɬɪɚɫɫɟɪɨɜ 

ɜɨɡɦɨɠɧɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɢɡɜɟɫɬɟɧ ɢɫɬɨɱɧɢɤ ɪɚɞɢɨɧɭɤɥɢɞɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɟɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨ ɜɪɟɦɟɧɟɦ. ȼɨɡɦɨɠɧɨɫɬɢ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɹɸɬɫɹ, 

ɤɨɝɞɚ ɢɦɟɟɬɫɹ ɩɚɪɚ ɢɡɨɬɨɩɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɟɪɢɨɞɚɦɢ ɩɨɥɭɪɚɫɩɚɞɚ. 

ɇɚɩɪɢɦɟɪ, ɢɡɦɟɧɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ 137Cs/134Cs ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɚ 

ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɞɧɵɯ ɦɚɫɫ, 

ɫɨɞɟɪɠɚɳɢɯ ɪɚɞɢɨɧɭɤɥɢɞɵ, ɫɛɪɚɫɵɜɚɟɦɵɟ ɜ ɜɨɞɨёɦ. ɉɨɫɬɭɩɥɟɧɢɟ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ 1986 ɝ. ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɚɜɚɪɢɢ ɧɚ ɑȺɗɋ ɩɨɡɜɨɥɹɟɬ ɞɚɬɢɪɨɜɚɬɶ ȾɈ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɜ ɑɟɪɧɨɦ 

ɢ Ȼɚɥɬɢɣɫɤɨɦ ɦɨɪɹɯ. Ⱦɪɭɝɢɦɢ ɯɚɪɚɤɬɟɪɧɵɦɢ ɜɪɟɦɟɧɧɵɦɢ ɪɟɩɟɪɧɵɦɢ 

ɬɨɱɤɚɦɢ ɹɜɥɹɸɬɫɹ ɧɚɱɚɥɨ ɹɞɟɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɢ ɦɚɤɫɢɦɭɦ ɢɯ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

(ɱɟɪɟɞɚ ɢɫɩɵɬɚɧɢɣ ɹɞɟɪɧɨɝɨ ɨɪɭɠɢɹ, ɩɪɨɜɨɞɢɜɲɢɯɫɹ ɫ 1949 ɩɨ 1962 ɝɨɞ). 

ɉɨɦɢɦɨ ɢɡɨɬɨɩɨɜ Cs ɜ ɤɚɱɟɫɬɜɟ ɬɪɚɫɫɟɪɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢ ɞɪɭɝɢɟ 

ɪɚɞɢɨɧɭɤɥɢɞɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. ɉɪɨɞɭɤɬɵ ɞɟɥɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɜɨɡɧɢɤɚɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɹɞɟɪɧɵɯ ɜɡɪɵɜɨɜ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, 

ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɪɚɫɫɟɪɨɜ ɞɥɹ ɢɡɭɱɟɧɢɹ ɬɪɨɩɨɫɮɟɪɧɨɝɨ ɩɟɪɟɧɨɫɚ. 

ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɡɨɬɨɩɧɵɯ 
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ɫɨɨɬɧɨɲɟɧɢɣ Pu ɢ ɞɪɭɝɢɯ ɬɪɚɧɫɭɪɚɧɨɜɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ 

ɯɨɪɨɲɢɟ ɦɚɪɤɟɪɵ [7]. 

1.3. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɥɹ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ 

ɫɟɞɢɦɟɧɬɚɰɢɢ ɢ ɞɚɬɢɪɨɜɚɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ 

ɨɬɥɨɠɟɧɢɹ 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɢ ɞɚɬɢɪɨɜɚɧɢɹ ȾɈ, ɢɫɯɨɞɹ ɢɡ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞɚ, ɧɟɨɛɯɨɞɢɦɵ ɞɨɫɬɨɜɟɪɧɵɟ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɟ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɨɣɫɬɜɚ ɫɢɫɬɟɦɵ ɩɪɢ ɪɚɡɧɵɯ 

ɜɚɪɢɚɧɬɚɯ ɟё ɫɬɪɭɤɬɭɪɵ ɢ ɪɚɡɧɵɯ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ ɧɚ ɧɟё. Ɋɚɫɫɦɨɬɪɟɧɵ 

ɦɨɞɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɬɨɤɚ ɪɚɞɢɨɧɭɤɥɢɞɚ, ɚ ɢɦɟɧɧɨ: 1) ɦɨɞɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ 

ɩɨɬɨɤɚ / ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ (CFCS), 2) ɩɨɫɬɨɹɧɧɨɣ 

ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (CIC) ɢ 3) ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɩɨɬɨɤɚ (CRS), ɚ 

ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɚ ɦɨɞɟɥɶ 4) ɩɨɫɬɨɹɧɧɨɣ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ / 

ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ (CICCS), ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ 

ɪɟɱɧɵɯ ɩɨɣɦ, ɢ 5) ɦɨɞɟɥɶ ɫɟɞɢɦɟɧɬɧɨɣ ɢɡɨɬɨɩɧɨɣ ɬɨɦɨɝɪɚɮɢɢ (SIT). Ȼɨɥɟɟ 

ɩɨɞɪɨɛɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɚɠɞɨɣ ɦɨɞɟɥɢ ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ. 

Мɨɞɟɥɶ CFCS 

Ɇɨɞɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɬɨɤɚ / ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ 

(CFCS) ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ 

ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɫ ɝɥɭɛɢɧɨɣ ɞɥɹ ɦɨɪɫɤɢɯ ɢ ɨɡёɪɧɵɯ ȾɈ. ȼ ɦɨɞɟɥɢ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɬɨɤ 210Pbɧɪ ɢɡ ɜɨɞɵ ɜ ȾɈ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɜɨ 

ɜɪɟɦɟɧɢ (ɬ. ɟ. ɢɡ ɝɨɞɚ ɜ ɝɨɞ), ɢ ɩɨɫɬɨɹɧɧɚ ɫɤɨɪɨɫɬɶ ɫɟɞɢɦɟɧɬɚɰɢɢ. ɋɤɨɪɨɫɬɶ 

ɫɟɞɢɦɟɧɬɚɰɢɢ R (ɤɝ∙ɦ-2∙ɝɨɞ-1) ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɧɚɤɥɨɧɭ ɥɢɧɢɢ, 

ɫɜɹɡɵɜɚɸɳɟɣ ɚɤɬɢɜɧɨɫɬɶ 210Pbɧɪ A (Ȼɤ/ɤɝ) ɫ ɝɥɭɛɢɧɨɣ z (ɤɝ∙ɦ-2): 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɣ ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ ln(210Pbɧɪ) ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɝɥɭɛɢɧɨɣ ɨɛɪɚɡɰɚ ɫ ɩɨɦɨɳɶɸ ɭɪɚɜɧɟɧɢɹ (5): 

 Aሺzሻ = AሺͲሻ ∙ e−λ𝑃𝑏𝑧R , (5) 
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ɝɞɟ A(z) ɢ A(0) (Ȼɤ/ɤɝ) ɹɜɥɹɸɬɫɹ ɚɤɬɢɜɧɨɫɬɹɦɢ 210Pbɧɪ ɧɚ ɝɥɭɛɢɧɟ z ɢ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; λPb = 0,03114 — ɤɨɧɫɬɚɧɬɚ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 

ɪɚɫɩɚɞɚ 210Pb [8]. 

Мɨɞɟɥɶ CIC 

ȼ ɦɨɞɟɥɢ ɩɨɫɬɨɹɧɧɨɣ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 210Pbɧɪ ɜ ȾɈ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ, ɢ ɩɨɷɬɨɦɭ 

ɭɜɟɥɢɱɟɧɢɟ ɩɨɬɨɤɚ ɱɚɫɬɢɰ ɜ ɜɨɞɧɨɣ ɬɨɥɳɢ ɛɭɞɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 

ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɨɤɚ 210Pbɧɪ ɢɡ ɜɨɞɵ ɜ ȾɈ. ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ, ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ 210Pbɧɪ ɛɭɞɟɬ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɦɨɧɨɬɨɧɧɨɟ ɭɦɟɧɶɲɟɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɣ ɫ ɝɥɭɛɢɧɨɣ ɢɡ-ɡɚ ɩɪɨɰɟɫɫɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɫɩɚɞɚ. ɉɪɢ ɷɬɨɦ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɫɥɟ ɨɫɚɠɞɟɧɢɹ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɨɹ ɢɥɢ 210Pbɧɪ ɧɟ 

ɩɪɨɢɫɯɨɞɢɬ. ɋɪɚɜɧɢɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɸ ɧɚ ɥɸɛɨɣ ɝɥɭɛɢɧɟ ɫ ɬɚɤɨɜɨɣ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɜɨɡɪɚɫɬ ɫɥɨɹ ɧɚ ɷɬɨɣ ɝɥɭɛɢɧɟ ɢɡ ɭɪɚɜɧɟɧɢɹ ɞɥɹ 

ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ. ɉɨɧɢɠɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ 210Pbɧɪ ɫ ɝɥɭɛɢɧɨɣ z ɦɨɠɟɬ 

ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 Aሺzሻ = AሺͲሻ ∙ e−λ𝑡 (6) 

ɢ ɜɨɡɪɚɫɬ t (ɝɨɞ) ɫɥɨɹ ɧɚ ɝɥɭɛɢɧɟ z ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 210Pbɧɪ A(z) ɦɨɠɟɬ ɛɵɬɶ 

ɩɨɥɭɱɟɧ ɢɡ: 

 t = ͳλ𝑃௕ ln ቆAሺͲሻAሺzሻቇ. (7) 

Мɨɞɟɥɶ CRS 

ȼ ɦɨɞɟɥɶ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɨɫɚɠɞɟɧɢɟ 
210Pbɧɪ ɜ ȾɈ ɩɨɫɬɨɹɧɧɨ ɜɨ ɜɪɟɦɟɧɢ, ɢ ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 210Pbɧɪ 

ɨɬɪɚɠɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɢ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 

ɪɚɫɩɚɞɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɢ ɧɚɱɚɥɶɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ 210Pbɧɪ ɜ ȾɈ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜɨ ɜɪɟɦɟɧɢ. ɂɫɩɨɥɶɡɭɹ ɷɬɭ 

ɦɨɞɟɥɶ, ɜɨɡɪɚɫɬ t ɫɥɨɹ ɤɟɪɧɚ ȾɈ ɧɚ ɝɥɭɛɢɧɟ z ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 
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 t = ͳλ𝑃௕ ln ቆIሺͲሻIሺzሻቇ, (8) 

ɝɞɟ I(0) (Ȼɤ∙ɦ-2) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɳɭɸ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɚɤɬɢɜɧɨɫɬɶ 210Pbɧɪ 

ɞɥɹ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɤɟɪɧɚ ȾɈ, ɚ I(z) (Ȼɤ∙ɦ-2) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɩɚɫёɧɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ 210Pbɧɪ ɜ ɫɥɨɟ ɧɚ ɝɥɭɛɢɧɟ z. Ɍɨɝɞɚ ɫɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ R 

(ɤɝ∙ɦ-2∙ɝɨɞ-1) ɪɚɜɧɚ: 

 R = λ𝑃௕Iሺzሻܣሺ𝑧ሻ . (9) 

Ʉɨɝɞɚ ɫɭɳɟɫɬɜɭɸɬ ɪɚɫɯɨɠɞɟɧɢɹ ɦɟɠɞɭ ɪɟɡɭɥɶɬɚɬɚɦɢ, 

ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦɢ ɦɨɞɟɥɶɸ CRS ɢ ɯɪɨɧɨɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɦɢ ɦɚɪɤɟɪɚɦɢ 
137Cs, ɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢɧɮɨɪɦɚɰɢɹ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɚɹ ɦɚɪɤɟɪɚɦɢ 137Cs, 

ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɜ ɦɨɞɟɥɶ CRS ɜ ɜɢɞɟ ɫɦɟɲɚɧɧɨɣ ɦɨɞɟɥɢ CRS ɢɥɢ C-

CRS ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. ɗɬɨɬ ɦɟɬɨɞ ɨɩɢɫɚɧ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ɟɫɥɢ x1 ɢ x2 - ɷɬɨ ɝɥɭɛɢɧɵ ɞɜɭɯ ɫɥɨёɜ ɫ ɢɡɜɟɫɬɧɵɦɢ ɞɚɬɚɦɢ ɢɯ 

ɨɬɥɨɠɟɧɢɹ t1 ɢ t2 ɜ ɤɟɪɧɟ ȾɈ, ɬɨɝɞɚ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɣ ɩɨɬɨɤ 210Pb (P) 

ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɨɬɥɨɠɟɧɢɹ ɷɬɢɯ ɫɥɨёɜ, ɱɬɨ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɭɪɚɜɧɟɧɢɟɦ [8]: 

 P = λ𝑃௕𝛥𝐼𝑥భ−𝑥మe−λ𝑃𝑏𝑡భ − e−λ𝑃𝑏𝑡మ , (10) 

ɝɞɟ 𝛥𝐼𝑥భ−𝑥మ  — ɷɬɨ ɚɤɬɢɜɧɨɫɬɶ 210Pb ɦɟɠɞɭ x1 ɢ x2. ȿɫɥɢ ɫɥɨɣ ɧɚ ɝɥɭɛɢɧɟ x 

ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɦɟɠɞɭ x1 ɢ x2, ɬɨ ɞɚɬɭ ɷɬɨɝɨ ɫɥɨɹ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ, 

ɪɟɲɚɹ ɭɪɚɜɧɟɧɢɟ (11) ɢ ɩɪɟɞɩɨɥɚɝɚɹ, ɱɬɨ ɩɨɬɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɧɵɦ 

ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɚ.  

 𝑃λ𝑃௕ e−λ𝑃𝑏𝑡 = 𝑃λ𝑃௕ e−λ𝑃𝑏𝑡భ + 𝛥𝐼𝑥భ−𝑥  , (11) 

ɝɞɟ 𝛥𝐼𝑥భ−𝑥 — ɷɬɨ ɚɤɬɢɜɧɨɫɬɶ 210Pb ɦɟɠɞɭ x1 ɢ x. ɋɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ 

ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t ɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɟ [8]: 

 R = Pe−λ𝑃𝑏𝑡ܣሺ𝑥ሻ . (12) 

 



16 
 

Мɨɞɟɥɶ CICCS 

Ɇɨɞɟɥɶ ɩɨɫɬɨɹɧɧɨɣ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ 

ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɭɫɥɨɜɢɣ ɩɨɣɦɵ. ɗɬɚ ɦɨɞɟɥɶ ɢɫɩɨɥɶɡɭɟɬ 

ɬɨɥɶɤɨ ɨɛɳɢɣ ɡɚɩɚɫ 210Pbɧɪ ɜ ɰɟɥɨɦ ɤɟɪɧɟ ȾɈ, ɢ ɞɚɟɬ ɨɰɟɧɤɭ ɫɪɟɞɧɟɣ 

ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɡɚ ɩɨɫɥɟɞɧɢɟ ̴ 100 ɥɟɬ (ɬ.ɟ. ̴ 5 ɩɟɪɢɨɞɨɜ ɩɨɥɭɪɚɫɩɚɞɚ). 

ɉɨɞɯɨɞ ɦɟɬɨɞɚ ɨɫɧɨɜɚɧ ɧɚ ɪɚɫɱёɬɟ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ It (Ȼɤ∙ɦ-2) 
210Pbɧɪ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ ɚɤɬɢɜɧɨɫɬɶ, ɫɜɹɡɚɧɧɭɸ ɫ ɚɬɦɨɫɮɟɪɧɨɣ Iat (Ȼɤ∙ɦ-2), 

ɢ ɨɫɚɠɞёɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ Ised (Ȼɤ∙ɦ-2) 210Pbɧɪ. Ɂɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ Iat 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɭɱɚɫɬɤɚɯ ɜ ɫɬɨɪɨɧɟ ɨɬ ɦɟɫɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ. 

ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɵɩɚɞɟɧɢɹ. «ɂɡɛɵɬɨɱɧɭɸ» ɧɟɪɚɜɧɨɜɟɫɧɭɸ ɚɤɬɢɜɧɨɫɬɶ Ised, 

ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɤɚɤ ɪɚɡɧɢɰɭ ɦɟɠɞɭ It ɢ Iat. Ɂɧɚɱɟɧɢɟ ɧɟɪɚɜɧɨɜɟɫɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ Ised 210Pbɧɪ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɨɰɟɧɤɢ ɫɤɨɪɨɫɬɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ R (ɝ∙ɫɦ-2∙ɝɨɞ-1) ɫ ɭɱёɬɨɦ ɧɚɱɚɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ Ai  

(Ȼɤ∙ɤɝ–1) 210Pbɧɪ ɜ i-ɦ ɫɥɨɟ ɤɟɪɧɚ [8]: 

 R = λ𝑃௕ I𝑡 − 𝐼௔𝑡ܣ𝑖 . (13) 

Ai ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜ ɭɪɚɜɧɟɧɢɢ (13), ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ 

ɨɰɟɧɢɜɚɬɶ ɷɦɩɢɪɢɱɟɫɤɢ. 

ȼ ɫɥɭɱɚɟ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɧɟɞɚɜɧɨ ɨɫɚɠɞёɧɧɵɯ ɫɥɨёɜ, 

ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɛɵɥɨ ɫɨɛɪɚɬɶ ɜ ɯɨɞɟ ɩɨɥɟɜɵɯ ɪɚɛɨɬ, ɢ ɧɟɨɩɪɟɞɟɥёɧɧɨɫɬɟɣ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɪɟɦɟɧɢ, ɩɪɨɲɟɞɲɟɝɨ ɫ ɦɨɦɟɧɬɚ ɨɫɚɠɞɟɧɢɹ ɫɥɨɹ, ɦɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ Ai. ɉɨɞɯɨɞ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɣ ɚɤɬɢɜɧɨɫɬɢ 210Pbɧɪ, ɫɜɹɡɚɧɧɨɣ ɫ ɜɟɪɯɧɟɣ ɱɚɫɬɶɸ (ɞɨ 

ɝɥɭɛɢɧɵ z) ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ȾɈ Iz,t (Ȼɤ∙ɦ-2), ɢ ɜɵɱɢɬɚɧɢɹ 

ɡɧɚɱɟɧɢɣ ɨɰɟɧɤɢ ɜɤɥɚɞɚ ɩɪɹɦɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɞɚɧɧɵɣ ɫɥɨɣ Iz,at (Ȼɤ∙ɦ-2). ɗɬɨ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɞɨɫɬɨɜɟɪɧɨɣ ɨɰɟɧɤɢ ɨɫɚɠɞɟɧɧɨɝɨ 210Pbɧɪ Iz,sed (Ȼɤ∙ɦ-2). 

Ⱥɤɬɢɜɧɨɫɬɶ ɩɢɤɚ 137Cs ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɫɚɧɬɢɦɟɬɪɨɜ 

ɧɢɠɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɧɟɤɭɥɶɬɭɪɧɵɯ ɩɨɱɜ ɢ ɨɬɪɚɠɚɟɬ 

ɩɪɟɤɪɚɳɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɫɚɞɤɨɜ 137Cs ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɛɢɨɬɭɪɛɚɰɢɣ ɢ ɞɪɭɝɢɯ ɹɜɥɟɧɢɣ. ɗɬɨ ɭɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 
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ɨɝɪɚɧɢɱɟɧɧɵɯ ɧɢɫɯɨɞɹɳɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɚɤɬɢɜɧɨɫɬɟɣ 137Cs ɢ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɥɨɠɟɧɢɣ ɦɚɤɫɢɦɭɦɨɜ, ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ 1963 ɝ. ɢ 1986 ɝ.. ȼ 

ɬɚɤɨɦ ɫɥɭɱɚɟ, ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ V (ɝ∙ɫɦ-2∙ɝɨɞ-1) 
137Cs ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɭɪɚɜɧɟɧɢɟ [8]: 

 V = 𝑝𝑇ܯ , (15) 

ɝɞɟ Mp — ɝɥɭɛɢɧɚ ɫɥɨɹ ɞɨ ɦɚɤɫɢɦɭɦɚ 137Cs, ɚ T – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɨɬ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ. 

Мɨɞɟɥɶ ɫɟɞɢɦɟɧɬɧɨɣ ɢɡɨɬɨɩɧɨɣ ɬɨɦɨɝɪаɮɢɢ (SIT) 

ȼ ɦɨɞɟɥɢ SIT ɫɤɨɪɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɫɟɞɢɦɟɧɬɚ ɢ ɩɨɬɨɤɢ ɪɚɞɢɨɧɭɤɥɢɞɚ 

ɩɟɪɟɦɟɧɧɵ ɜɨ ɜɪɟɦɟɧɢ: 

 Pሺxሻ = P଴ ∙ exp 𝑥ܤ−]} + ∑ ܽ௡𝑛𝜋 sin ( 𝑛𝜋𝑥𝑥௠௔𝑥)ே
௡=ଵ ] + [∑ ܾ௡𝑛𝜋ே

௡=ଵ (ͳ − cos ( 𝑛𝜋𝑥𝑥௠௔𝑥))]}, (16) 

ɝɞɟ ܽ௡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɸ (ɪɚɫɩɨɥɨɠɟɧ ɜ 

ɫɟɞɢɦɟɧɬɚɰɢɨɧɧɨɦ ɱɥɟɧɟ), ܾ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɬɨɱɧɢɤɚ; 𝑥௠௔𝑥 – 

ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɢɡɦɟɪɟɧɢɣ, B – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɬɧɨɫɹɳɢɣɫɹ ɤ ɫɪɟɞɧɟɣ 

ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ V, ɤɚɤ ܤ = 𝜆 𝑉⁄  [9]. 

ɉɟɪɟɦɟɧɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ ɜ ɦɨɞɟɥɢ SIT ɹɜɥɹɸɬɫɹ P଴, ܤ ɢ ܰ. Ɉɧɢ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɜɭɦɹ -ɭɪɚɜɧɟɧɢɹɦɢ ɫ 24-ɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ. Ɋɟɲɟɧɢɟ 

ɭɪɚɜɧɟɧɢɣ ɧɚɯɨɞɢɬɫɹ ɫɬɚɧɞɚɪɬɧɨɣ ɦɚɬɪɢɱɧɨɣ ɢɧɜɟɪɫɢɟɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

Ɏɭɪɶɟ-ɤɨɷɮɮɢɰɢɟɧɬɨɜ ܽ௡ ɢ ܾ௡. Ⱦɥɹ ɤɚɠɞɨɝɨ ɧɚɛɨɪɚ P଴, ܤ ɢ ܰ ɫɭɳɟɫɬɜɭɟɬ 

ɟɞɢɧɫɬɜɟɧɧɵɣ ɧɚɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ܽ௡ ɢ ܾ௡, ɩɨɷɬɨɦɭ ɭɪɚɜɧɟɧɢɟ (16) ɢɦɟɟɬ 

ɨɞɧɨ ɪɟɲɟɧɢɟ [9]. 

Ɂɚɬɟɦ ɜɜɨɞɢɬɫɹ ɧɟɥɢɧɟɣɧɚɹ ɢɬɟɪɚɰɢɨɧɧɚɹ ɫɯɟɦɚ, ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɩɨɞɛɢɪɚɸɳɚɹ ɡɧɚɱɟɧɢɹ P଴, ܤ, ܰ ɢ ɜɫё ɛɥɢɠɟ ɩɪɢɛɥɢɠɚɸɳɚɹɫɹ ɤ ɨɩɵɬɧɵɦ 

(ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ) ɡɧɚɱɟɧɢɹɦ. ɂɬɟɪɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɩɪɟɤɪɚɳɚɟɬɫɹ 

ɬɨɝɞɚ, ɤɨɝɞɚ ɞɨɫɬɢɝɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɤɨɧɜɟɪɝɟɧɰɢɢ (ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ 

ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ (Predሺx𝑖ሻ) ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ሺObsሺx𝑖ሻ) ɡɧɚɱɟɧɢɹɦɢ 

ɦɟɧɶɲɟ ɪɚɡɪɟɲɟɧɢɹ ɢɡɦɟɪɟɧɢɹ). Ɇɟɪɨɣ ɩɨɞɝɨɧɤɢ ɫɥɭɠɢɬ: 
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 χଶ = ∑ [Predሺx𝑖ሻ − Obsሺx𝑖ሻ]ଶܯெ
𝑖=ଵ . (17) 

ɝɞɟ M – ɱɢɫɥɨ ɬɨɱɟɤ (ɡɧɚɱɟɧɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ) [9]. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɦɨɞɟɥɶ-ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɪɟɲɟɧɢɣ 

ɜɜɨɞɹɬ ɧɟɡɚɜɢɫɢɦɵɟ ɜɪɟɦɟɧɧɵɟ ɦɚɪɤɟɪɵ. 

1.4. ɉɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɦɨɞɟɥɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɱɟɫɤɢɯ 

ɯɪɨɧɨɥɨɝɢɣ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ 

1.4.1. Ⱦɚɬɢɪɨɜɚɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɜɨɤɪɭɝ 

ɲɜɟɞɫɤɨɝɨ ɩɨɛɟɪɟɠɶɹ 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɭɞɟɥɶɧɵɟ ɚɤɬɢɜɧɨɫɬɢ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ 137ɋs, 238Pu, 239+240Pu, 241Am ɢ 210Pb ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ 

ɲɟɫɬɢ ɨɫɚɞɨɱɧɵɯ ɤɟɪɧɨɜ ɢɡ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ ɢ ɩɪɨɥɢɜɚ Ʉɚɬɬɟɝɚɬ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ 137Cs, 210Pb ɢ 226Ra ɫɥɨɢ ɤɚɠɞɨɝɨ ɤɟɪɧɚ ɢɡɦɟɪɹɥɢ ɫ ɩɨɦɨɳɶɸ 

ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɚ ɫɨ ɫɜɟɪɯɱɢɫɬɵɦ ɧɢɡɤɨɮɨɧɨɜɵɦ 

ɝɟɪɦɚɧɢɟɜɵɦ ɞɟɬɟɤɬɨɪɨɦ ɜ ɨɬɤɚɥɢɛɪɨɜɚɧɧɵɯ ɝɟɨɦɟɬɪɢɹɯ. Ⱥɤɬɢɜɧɨɫɬɶ 226Ra 

ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɟɝɨ ɤɨɪɨɬɤɨɠɢɜɭɳɢɦ Ȗ-ɢɡɥɭɱɚɸɳɢɦ ɞɨɱɟɪɧɢɦ ɢɡɨɬɨɩɚɦ 

(214Pb ɢ 214Bi), ɧɟ ɩɪɟɞɩɨɥɚɝɚɹ ɩɨɬɟɪɢ 222Rn ɢɡ ɢɡɦɟɪɹɟɦɨɝɨ ɨɛɪɚɡɰɚ. 

Ⱥɤɬɢɜɧɨɫɬɶ 226Ra ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɜɧɨɜɟɫɧɨɝɨ ɭɪɨɜɧɹ 210Pb ɜ 

ɦɨɞɟɥɢ ɞɚɬɢɪɨɜɚɧɢɹ. Ⱥɤɬɢɜɧɨɫɬɶ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɩɥɨɳɚɞɹɦ 

ɮɨɬɨɩɢɤɨɜ ɫ ɜɵɱɢɬɚɧɢɟɦ ɩɥɨɳɚɞɢ ɩɨɞ ɩɢɤɨɦ: 351,9 ɤɷȼ ɞɥɹ 214Pb, 238,6 ɤɷȼ 

ɞɥɹ 212Pb ɢ 661,3 ɤɷȼ ɞɥɹ 137Cs. Ⱥɤɬɢɜɧɨɫɬɢ 238Pu, 239+240Pu, 241Am ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ α-ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɧɚ 1024-ɤɚɧɚɥɶɧɨɦ α-

ɫɩɟɤɬɪɨɦɟɬɪɟ ɫ ɞɟɬɟɤɬɨɪɨɦ ɩɥɨɳɚɞɶɸ 300 ɦɦ2 ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ 

ɪɚɞɢɨɯɢɦɢɱɟɫɤɢɦ ɜɵɞɟɥɟɧɢɟɦ, ɢɫɩɨɥɶɡɭɹ ɷɩɨɤɫɢɞɧɵɟ ɫɦɨɥɵ. Ⱦɚɥɟɟ, 

ɫɬɪɨɢɥɢɫɶ ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ ɭɞɟɥɶɧɵɯ ɚɤɬɢɜɧɨɫɬɟɣ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɨɬ ɝɥɭɛɢɧɵ ɢɯ ɨɛɧɚɪɭɠɟɧɢɹ (ɪɢɫ.2) [10]. 

Ʉɟɪɧɵ ɛɵɥɢ ɞɚɬɢɪɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢ ɩɨɫɬɭɩɥɟɧɢɹ 210Pb 

ɜ ȾɈ, ɩɪɟɞɩɨɥɚɝɚɹ ɩɨɫɬɨɹɧɧɭɸ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɢ ɩɨɫɬɨɹɧɧɵɣ ɩɨɬɨɤ 210Pb 
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[10]. Ɂɚ ɨɫɧɨɜɭ ɛɵɥ ɜɡɹɬ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɣ ɦɟɬɨɞ CRS, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɬɨɤ 

ɢ ɫɤɨɪɨɫɬɶ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ ɩɨɫɬɨɹɧɧɵ.  

ɉɨɫɬɪɨɟɧɨ ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ 210Pb. ɋɤɨɪɨɫɬɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ, ɧɚɱɚɥɶɧɵɣ ɢ ɪɚɜɧɨɜɟɫɧɵɣ 210Pb ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɧɟɥɢɧɟɣɧɵɯ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. ɉɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ 137Cs, 238Pu ɢ 238Pu/239+240Pu ɢ ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɞɚɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɢɤɢ 

ɭɞɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 137Cs ɢ ɨɬɧɨɲɟɧɢɹ 238Pu/239+240Pu ɜɨɡɧɢɤɥɢ ɜɫɥɟɞɫɬɜɢɟ 

ɚɜɚɪɢɢ ɧɚ ɑɟɪɧɨɛɵɥɶɫɤɨɣ Ⱥɗɋ (1986 ɝ.), ɚ ɩɢɤ ɚɤɬɢɜɧɨɫɬɢ 239+240Pu – ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɵɬɚɧɢɣ ɹɞɟɪɧɨɝɨ ɨɪɭɠɢɹ (1963 ɝ.). ɉɨɝɪɟɲɧɨɫɬɢ ɞɚɬɢɪɨɜɚɧɢɹ 

ɩɨ 210Pb ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɪɚɛɨɱɟɣ ɦɨɞɟɥɢ [10]. 

ɏɪɨɧɨɥɨɝɢɹ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɪɟɦɟɧɢ ɢ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɨɬɨɛɪɚɧɧɵɯ 

ɨɬɥɨɠɟɧɢɹɯ. Ɉɫɚɞɨɱɧɵɟ ɤɟɪɧɵ ɛɵɥɢ ɞɚɬɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ 

ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb, ɢ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɞɬɜɟɪɠɞɟɧɵ ɦɚɪɤɟɪɧɵɦɢ ɩɢɤɚɦɢ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɢɫɬɨɱɧɢɤɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɬɧɨɲɟɧɢɣ ɚɤɬɢɜɧɨɫɬɟɣ 

ɢɡɨɬɨɩɨɜ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɑɟɪɧɨɛɵɥɶɫɤɚɹ ɚɜɚɪɢɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ 137Cs ɜ Ȼɚɥɬɢɣɫɤɨɦ ɦɨɪɟ; ɞɥɹ 239+240Pu ɢ 241Am ɨɫɧɨɜɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɹɜɥɹɸɬɫɹ ɩɨɫɥɟɞɫɬɜɢɹ ɢɫɩɵɬɚɧɢɣ ɹɞɟɪɧɨɝɨ ɨɪɭɠɢɹ, ɩɪɨɜɨɞɢɦɵɯ 

ɜ 60-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. ɑɟɪɧɨɛɵɥɶɫɤɚɹ ɚɜɚɪɢɹ ɨɤɚɡɚɥɚ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɩɪɹɦɵɟ ɜɵɩɚɞɟɧɢɹ ɜ Ȼɚɥɬɢɣɫɤɨɦ ɦɨɪɟ 238Pu ɢ 241Am ɫ ɢɯ 65% 

ɜɤɥɚɞɨɦ ɜ ɩɪɨɮɢɥɶ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɞɚɬɢɪɨɜɚɧɧɵɟ 1986 ɝɨɞɨɦ. Ⱥɧɚɥɢɡ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɩɨɞɬɜɟɪɞɢɥ ɪɚɡɥɢɱɧɵɟ ɯɚɪɚɤɬɟɪɵ ɜɵɩɚɞɟɧɢɹ 
137ɋs ɢ ɢɡɨɬɨɩɨɜ Pu ɜ ɪɟɡɭɥɶɬɚɬɟ ɑɟɪɧɨɛɵɥɶɫɤɨɣ ɚɜɚɪɢɢ. Ɇɚɤɫɢɦɚɥɶɧɨɟ 

ɡɚɝɪɹɡɧɟɧɢɟ 137Cs ɧɚɛɥɸɞɚɥɨɫɶ ɜ Ȼɨɬɧɢɱɟɫɤɨɦ ɡɚɥɢɜɟ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɱɟɪɧɨɛɵɥɶɫɤɢɣ Pu, ɤɚɤ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɫɭɬɫɬɜɭɟɬ ɧɚ ɫɟɜɟɪɟ 

Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 

ɨɩɪɟɞɟɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɤɨɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ȾɈ ɨɬ ɢɯ ɫɨɞɟɪɠɚɧɢɹ ɜ 

ɜɨɞɚɯ Ȼɚɥɬɢɣɫɤɨɝɨ ɦɨɪɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɛɥɸɞɚɥɫɹ ɜɤɥɚɞ ɪɟɱɧɵɯ ɜɨɞ ɜ 
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ɩɨɜɵɲɟɧɢɟ ɭɞɟɥɶɧɵɯ ɚɤɬɢɜɧɨɫɬɟɣ ɜ ɫɥɨɹɯ ȾɈ ɧɚɢɛɨɥɟɟ ɡɚɝɪɹɡɧёɧɧɨɝɨ 

ɪɚɣɨɧɚ ɧɚ ɸɝɟ Ȼɨɬɧɢɱɟɫɤɨɝɨ ɡɚɥɢɜɚ (ɜɨɫɬɨɱɧɨɟ ɩɨɛɟɪɟɠɶɟ ɒɜɟɰɢɢ) [10]. 

1.4.2. Ⱦɚɬɢɪɨɜɚɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ 

ɲɜɟɣɰɚɪɫɤɢɯ ɨɡёɪ ɩɨ 210Pb: ɪɟɡɭɥɶɬɚɬɵ ɢ ɩɪɨɛɥɟɦɵ 

ȼ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɢɜɟɞɟɧɵ ɦɟɬɨɞɵ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɛ ɨɫɚɞɤɨɜ 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ, ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, 

Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ, ɚ ɬɚɤɠɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɪɨɰɟɫɫɵ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ ɜ 

ɨɡёɪɚɯ. ɉɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɢɡɨɬɨɩɨɜ (137Cs, 241Am, 239Pu) ɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ (40K, 210,214Pb, 
214Bi), ɚ ɬɚɤɠɟ ɫɬɚɛɢɥɶɧɵɯ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ (Fe, Mn, Pb) ɜ ɤɟɪɧɚɯ ɢɡ ɱɟɬɵɪёɯ 

ɲɜɟɣɰɚɪɫɤɢɯ ɨɡёɪ [11]. 

ɍɞɟɥɶɧɵɟ ɚɤɬɢɜɧɨɫɬɢ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢɡ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɹɞɚ ɪɚɫɩɚɞɚ 
238U, ɩɪɢɪɨɞɧɨɝɨ 40K, ɤɨɫɦɨɝɟɧɧɨɝɨ 7Be, ɚ ɬɚɤɠɟ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ 60Co, 137Cs ɢ 241Am ɜ ɨɛɪɚɡɰɚɯ ɨɬɥɨɠɟɧɢɣ ɛɵɥɢ ɢɡɦɟɪɟɧɵ ɫ 

ɩɨɦɨɳɶɸ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɝɨ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɚ ɫɨ ɫɜɟɪɯɱɢɫɬɵɦ ɝɟɪɦɚɧɢɟɜɵɦ 

ɞɟɬɟɤɬɨɪɨɦ. ɗɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɝɢɫɬɪɚɰɢɢ ɮɨɬɨɩɢɤɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 

ɤɚɥɢɛɪɨɜɨɱɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɭɱɢɬɵɜɚɸɳɢɦ ɧɟ ɬɨɥɶɤɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɬɟɤɬɨɪɚ, ɧɨ ɬɚɤɠɟ ɫɚɦɨɩɨɝɥɨɳɟɧɢɟ Ȗ-ɥɭɱɟɣ ɤɚɤ ɜ ɨɛɪɚɡɰɟ, 

ɬɚɤ ɢ ɜ ɦɚɬɟɪɢɚɥɟ ɤɨɧɬɟɣɧɟɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɬɪɟɛɨɜɚɥɚɫɶ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɚɜɟ 

ɩɪɨɛɵ, ɩɥɨɬɧɨɫɬɢ ɨɛɪɚɡɰɚ, ɜɵɫɨɬɟ ɧɚɩɨɥɧɟɧɢɹ ɨɛɪɚɡɰɚ ɜ ɤɨɧɬɟɣɧɟɪɟ ɢ ɟɝɨ 

ɪɚɡɦɟɪɚɯ, ɚ ɬɚɤɠɟ ɦɚɬɟɪɢɚɥɟ ɫɚɦɨɝɨ ɤɨɧɬɟɣɧɟɪɚ. Ⱥɤɬɢɜɧɨɫɬɶ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 

ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɩɨ ɮɨɬɨɩɢɤɚɦ 609,3 ɤɷȼ ɞɥɹ 214Bi, 351,9 ɤɷȼ ɞɥɹ 214Pb, 1460 

ɤɷȼ ɞɥɹ 40K ɢ 661,3 ɤɷȼ ɞɥɹ 137Cs. ȼɪɟɦɹ ɢɡɦɟɪɟɧɢɹ ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɨɬ 24 ɞɨ 96 

ɱ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɨɲɢɛɤɢ ɢɡɦɟɪɟɧɢɹ. ɉɨɫɥɟ ɱɟɝɨ ɫɬɪɨɢɥɢɫɶ 

ɝɪɚɮɢɤɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɭɞɟɥɶɧɵɯ ɚɤɬɢɜɧɨɫɬɟɣ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ (ɪɢɫ.3) [11]. 
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Ɋɢɫɭɧɨɤ 3 – ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɨɡɟɪɚ Ʌɸɰɟɪɧ 

(ɒɜɟɣɰɚɪɢɹ) 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɞɚɬɢɪɨɜɚɧɢɹ ɨɡёɪɧɵɯ ɨɫɚɞɤɨɜ ɩɨ 

ɧɟɪɚɜɧɨɜɟɫɧɨɦɭ 210Pb. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɬɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ ɢɡɨɬɨɩɨɜ (137Cs, 241Am, 239Pu) ɢ 

ɟɫɬɟɫɬɜɟɧɧɵɯ (40K, 210,214Pb, 214Bi), ɚ ɬɚɤɠɟ ɫɬɚɛɢɥɶɧɵɟ ɦɢɤɪɨɷɥɟɦɟɧɬɵ (Fe, 

Mn, Pb) ɜ ɤɟɪɧɚɯ ɢɡ ɱɟɬɵɪɟɯ ɲɜɟɣɰɚɪɫɤɢɯ ɨɡёɪ. Ⱦɥɹ ɧɢɯ ɩɪɨɜɨɞɢɥɨɫɶ 

ɜɡɚɢɦɧɨɟ ɫɪɚɜɧɟɧɢɟ ɚɤɬɢɜɧɨɫɬɟɣ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɢɯ ɫɨɨɬɧɨɲɟɧɢɣ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɦɹ ɦɨɞɟɥɹɦɢ ɧɚ ɨɫɧɨɜɟ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb: CFCS, CRS 

ɢ SIT. Ɉɩɪɟɞɟɥɟɧɨ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɜɡɦɭɱɟɧɧɵɯ ɜɨɞɧɵɯ ɩɨɬɨɤɨɜ ɧɚ 

ɬɨɱɧɨɫɬɶ ɞɚɬɢɪɨɜɚɧɢɹ ɨɫɚɞɤɨɜ. Ɋɚɫɫɱɢɬɵɜɚɥɢɫɶ ɡɚɜɢɫɹɳɢɟ ɨɬ ɜɪɟɦɟɧɢ 

ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɜ ɨɡёɪɚɯ Ȼɪɢɟɧɰ (0,35 ɫɦ·ɝɨɞ-1), Ɍɭɧ (0,39 ɫɦ·ɝɨɞ-

1), Ȼɢɥɶ (0,81 ɫɦ·ɝɨɞ-1) ɢ Ʌɸɰɟɪɧ (0,85 ɫɦ·ɝɨɞ-1) [11]. 

Ɉɩɢɫɚɧɵ ɦɟɬɨɞɵ ɞɚɬɢɪɨɜɚɧɢɹ ɩɨ 210Pb, ɜ ɤɨɬɨɪɵɯ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 

ɜ ɜɟɪɯɧɟɦ ɫɥɨɟ ɨɡёɪɧɵɯ ɨɬɥɨɠɟɧɢɣ ɢɦɟɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ ɧɚɱɚɥɶɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ 210Pb ɢɡ ɚɬɦɨɫɮɟɪɵ, ɚ ɬɚɤɠɟ ɬɨ, ɱɬɨ ɩɨɬɨɤ 210Pb ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
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ɨɬɥɨɠɟɧɢɹ ɢ ɫɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ ɜɨ ɜɪɟɦɟɧɢ. 

ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɫɬɨɹɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɤɬɢɜɧɨɫɬɢ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɜ 

ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ, ɨɬɫɸɞɚ ɠɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 
210Pb ɜ ȾɈ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ, ɢɫɯɨɞɹ ɢɡ ɡɚɤɨɧɚ 

ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ. Ɉɩɢɫɚɧɚ ɦɨɞɟɥɶ CRS, ɩɪɟɞɩɨɥɚɝɚɸɳɚɹ ɨɫɚɠɞɟɧɢɟ 

ɬɨɝɨ ɠɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɜ ɫɥɨɢ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ 

ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɢ ɩɟɪɟɦɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. Ⱥ ɦɟɬɨɞ SIT 

ɞɥɹ ɨɫɚɞɨɱɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɨɦɨɝ ɚɜɬɨɪɚɦ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɟ 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 210Pb ɞɥɹ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɢ ɢ ɩɨɬɨɤɢ 

ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɦɟɧɹɸɬɫɹ ɫɨ ɜɪɟɦɟɧɟɦ [11]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡ ɜɫɟɯ ɦɨɞɟɥɟɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 

ɢɫɫɥɟɞɨɜɚɧɢɢ, ɦɨɞɟɥɶ CRS, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɩɨɬɨɤ 210Pb ɡɚ ɩɨɫɬɨɹɧɧɵɣ 

ɩɪɢ ɢɡɦɟɧɹɸɳɟɣɫɹ ɫɤɨɪɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɧɚɢɛɨɥɟɟ 

ɞɨɫɬɨɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɨɞɟɥɶɸ CFCS, ɭɱɢɬɵɜɚɸɳɟɣ 

ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶ. Ɇɨɞɟɥɶ SIT ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɨɩɢɫɚɧɢɹ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ 210Pb ɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɣ, ɧɨ 

ɞɨɫɬɨɜɟɪɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɧɚɣɞɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ 
210Pb ɢ ɞɥɹ ɱɟɬɵɪɟɯ ɫɜɨɛɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ SIT. ɂɡɦɟɧɟɧɢɟ 

ɫɜɨɛɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɥɢɛɨ ɞɥɹ ɦɨɞɟɥɟɣ CRS, ɥɢɛɨ ɞɥɹ ɦɨɞɟɥɢ 

ɢɡɦɟɧɹɸɳɟɝɨɫɹ ɩɨɬɨɤɚ 210Pb ɩɪɢɜɟɥɨ ɤ ɧɟɪɟɚɥɢɫɬɢɱɧɵɦ ɤɨɥɟɛɚɧɢɹɦ 

ɫɤɨɪɨɫɬɟɣ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ [11]. 

1.4.3. Ⱦɚɬɢɪɨɜɚɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ 

ɚɪɝɟɧɬɢɧɫɤɢɯ ɨɡёɪ ɩɨ 210Pb 

ȼ ɢɡɭɱɟɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɜɟɪɬɢɤɚɥɶɧɵɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɩɨ ɧɟɪɚɜɧɨɜɟɫɧɨɦɭ 210Pb ɨɫɚɞɨɱɧɵɯ ɤɟɪɧɨɜ, ɫɨɛɪɚɧɧɵɯ ɜ 

ɫɢɫɬɟɦɟ ɨɡёɪ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɘɠɧɵɯ ɉɚɦɩɚɫɚɯ ɜ Ⱥɪɝɟɧɬɢɧɟ (37°S, 62°W). 

ɇɟɷɤɫɩɨɧɟɧɰɢɚɥɶɧɵɟ ɢ ɧɟɦɨɧɨɬɨɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɜ ɨɫɚɞɨɱɧɵɯ ɨɬɥɨɠɟɧɢɹɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 

ɦɟɥɤɨɜɨɞɧɵɯ ɨɡёɪɧɵɯ ɫɢɫɬɟɦ (ɪɢɫ.4) ɭɤɚɡɚɥɢ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɥɨɠɧɵɯ 
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ɩɪɨɰɟɫɫɨɜ ɩɨɬɨɤɚ ɢ ɨɫɚɠɞɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɨɡёɪɚɯ. 

Ⱥɤɬɢɜɧɨɫɬɶ ɪɚɜɧɨɜɟɫɧɨɝɨ 210Pbsup ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɢɡ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɩɨ ɜɫɟɣ ɝɥɭɛɢɧɟ (ɫɪɟɞɧɹɹ ɨɛɳɚɹ ɚɤɬɢɜɧɨɫɬɶ 210Pb ɫɚɦɵɯ ɧɢɠɧɢɯ 

ɨɛɪɚɡɰɨɜ ɜ ɤɚɠɞɨɦ ɤɟɪɧɟ ɫɱɢɬɚɥɚɫɶ ɪɚɜɧɨɜɟɫɧɨɣ ɫ 226Ra) ɢ ɛɵɥɚ ɜɵɱɬɟɧɚ ɢɡ 

ɨɛɳɟɣ ɚɤɬɢɜɧɨɫɬɢ 210Pb, ɢɡɦɟɪɟɧɧɨɣ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɚɤɬɢɜɧɨɫɬɢ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pbuns ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɪɨɜɟɞɟɧɢɹ ɞɚɬɢɪɨɜɚɧɢɹ 

[12]. 

 

Ɋɢɫɭɧɨɤ 4 – ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɟɣ 210Pb ɞɥɹ 

ɚɪɝɟɧɬɢɧɫɤɢɯ ɨɡёɪ Ʌɚɝɭɧɚ-ɞɟɥɶ-Ɇɨɧɬɟ (ɚ) ɢ Ʌɚɝɭɧɚ-ɞɟɥɶ-ȼɟɧɚɞɨ (b) 

Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɢ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ȾɈ ɞɥɹ ɨɡёɪ 

Ʌɚɝɭɧɚ-ɞɟɥɶ-Ɇɨɧɬɟ ɢ Ʌɚɝɭɧɚ-ɞɟɥɶ-ȼɟɧɚɞɨ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɘɠɧɵɯ 

ɉɚɦɩɚɫɚɯ (Ⱥɪɝɟɧɬɢɧɚ), ɛɵɥɢ ɫɦɨɞɟɥɢɪɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ 210Pb. ɉɨɫɤɨɥɶɤɭ ɩɨɞɯɨɞɹɳɚɹ ɪɚɫɱёɬɧɚɹ 

ɦɨɞɟɥɶ ɛɵɥɚ ɧɟɢɡɜɟɫɬɧɚ, ɩɨɥɭɱɟɧɧɚɹ ɯɪɨɧɨɥɨɝɢɹ ɩɨ 210Pb ɢ ɫɤɨɪɨɫɬɶ 

ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɱɢɫɥɟɧɧɵɯ ɦɨɞɟɥɟɣ 

CRS, CIC, CFCS ɢ SIT. Ɇɨɞɟɥɢ CRS, CIC ɢ CFCS ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɪɚɫɱёɬɚ 

ɞɚɬɢɪɨɜɤɢ ɩɨɫɬɭɩɥɟɧɢɹ ɨɫɚɠɞɟɧɢɣ ɢ ɫɤɨɪɨɫɬɟɣ, ɜɤɥɸɱɚɹ ɪɚɫɱёɬ ɩɨɝɪɟɲɧɨɫɬɢ 
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ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɫɱёɬɨɜ ɩɨ SIT. Ɇɨɞɟɥɶ SIT 

ɩɪɢɦɟɧɹɥɚɫɶ ɥɢɛɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɥɶɤɨ ɞɚɧɧɵɯ ɩɨ ɧɟɪɚɜɧɨɜɟɫɧɨɦɭ 210Pb 

(ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ SIT), ɥɢɛɨ ɛɵɥɚ ɨɝɪɚɧɢɱɟɧɚ ɜɪɟɦɟɧɧɵɦɢ ɦɚɪɤɟɪɚɦɢ (ɫ 

ɨɝɪɚɧɢɱɟɧɢɟɦ SIT). ɉɪɢ ɞɚɬɢɪɨɜɚɧɢɢ ɞɥɹ ɨɯɜɚɬɚ ɲɢɪɨɤɨɝɨ ɜɪɟɦɟɧɧɨɝɨ 

ɢɧɬɟɪɜɚɥɚ ɨɫɚɞɨɱɧɵɟ ɫɥɨɢ ȾɈ, ɜɵɯɨɞɹɳɢɟ ɡɚ ɩɪɟɞɟɥɵ ɢɧɬɟɪɜɚɥɚ 

ɞɚɬɢɪɨɜɚɧɢɹ ɩɨ 210Pb, ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɷɤɫɬɪɚɩɨɥɢɪɨɜɚɧɧɵɯ ɧɚɱɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ 

ɩɨɢɫɤɚ ɧɚ ɛɨɥɶɲɟɣ ɝɥɭɛɢɧɟ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɟɥɚ ɚɤɬɢɜɧɨɫɬɢ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 
210Pb, ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɢɡ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ CRS-

ɦɨɞɟɥɢ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɫɱёɬɧɵɯ 

ɫɤɨɪɨɫɬɟɣ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. Ȼɵɥɨ ɜɵɛɪɚɧɨ ɞɜɚ ɤɨɧɬɪɨɥɶɧɵɯ ɫɥɨɹ-ɦɚɪɤɟɪɚ ɜ 

ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɟɪɧɨɜ ȾɈ. Ɇɥɚɞɲɢɣ ɫɥɨɣ-ɦɚɪɤɟɪ, ɞɚɬɢɪɨɜɚɧɧɵɣ 

1980 ± 2 ɝɨɞɨɦ, ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ ɫɚɦɨɦɭ ɜɵɫɨɤɨɦɭ ɨɪɝɚɧɢɱɟɫɤɨɦɭ 

ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɟɦɭ ɛɭɪɨɦɭ ɝɪɹɡɟɜɨɦɭ ɫɥɨɸ, ɧɚɤɨɩɥɟɧɧɨɦɭ ɜ 1977–78 

ɝɨɞɚɯ, ɚ ɬɚɤɠɟ ɧɚɢɛɨɥɟɟ ɡɚɦɟɬɧɨɦɭ ɩɨɞɧɹɬɢɸ ɞɧɚ ɨɡɟɪɚ, ɜɨɡɧɢɤɲɟɦɭ ɜ 

ɬɟɱɟɧɢɟ XX ɜɟɤɚ ɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɫ ɩɨɦɨɳɶɸ ɩɚɥɟɨɥɢɦɧɢɫɬɢɱɟɫɤɢɯ 

ɡɚɩɢɫɟɣ ɢ ɩɪɢɛɨɪɨɜ ɧɚ ɉɚɦɩɚɫɫɤɢɯ ɪɚɜɧɢɧɚɯ. ɋɚɦɵɣ ɪɚɧɧɢɣ ɫɥɨɣ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1878 ± 10 ɝɨɞɭ, ɱɬɨ ɝɨɜɨɪɢɥɨ ɨ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɧɚɱɚɥɶɧɨɣ 

ɮɚɡɵ ɨɡɟɪɚ, ɫɜɹɡɚɧɧɨɣ ɫ ɚɧɨɦɚɥɶɧɨ ɢɧɬɟɧɫɢɜɧɵɦɢ ɜɵɩɚɞɟɧɢɹɦɢ ɨɫɚɞɤɨɜ ɜ 

ɨɡɟɪɨ ɢ ɧɚɜɨɞɧɟɧɢɹɦɢ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɘɠɧɨɣ Ⱥɦɟɪɢɤɢ ɞɥɹ ɩɟɪɢɨɞɚ 

1877–1878 ɝɨɞɨɜ. ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɜɨɡɪɚɫɬɨɜ ɫ ɦɚɪɤɟɪɚɦɢ 

ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ CRS-ɦɨɞɟɥɶ ɪɚɛɨɬɚɟɬ ɥɭɱɲɟ, ɱɟɦ ɞɪɭɝɢɟ ɦɨɞɟɥɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɜɟɫɬɧɵɟ ɧɟɡɚɜɢɫɢɦɵɟ ɜɪɟɦɟɧɧɵɟ ɦɚɪɤɟɪɵ, 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɩɨ ɜɫɟɦɭ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ȾɈ, ɛɵɥɢ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɫɨɫɬɚɜɥɟɧɧɨɣ ɯɪɨɧɨɥɨɝɢɢ 

ɩɨ 210Pb, ɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɫɩɨɫɨɛɨɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɚɬɢɪɨɜɚɧɢɹ ɜɟɪɯɧɢɯ ɫɥɨёɜ ȾɈ ɨɡёɪɧɨɣ ɫɢɫɬɟɦɵ ɉɚɦɩɚɫ. ɋɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ 

CRS-ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɩɨɞɯɨɞɹɳɟɣ ɦɨɞɟɥɶɸ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɯɪɨɧɨɥɨɝɢɢ ɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ȾɈ ɨɡёɪɧɵɯ ɫɢɫɬɟɦ ɩɪɢ ɫɢɥɶɧɨɣ 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɢ [12]. 
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1.4.4. Ⱦɚɬɢɪɨɜɚɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɧɚ ɨɫɧɨɜɟ 210Pb ɜ ɞɨɧɧɵɟ 

ɨɬɥɨɠɟɧɢɹ ɜɨɞɧɨ-ɛɨɥɨɬɧɵɯ ɭɝɨɞɢɣ ɧɚ ɩɪɢɦɟɪɟ ɭɫɬɶɹ ɀёɥɬɨɣ ɪɟɤɢ (Ʉɢɬɚɣ) 

ɂɫɫɥɟɞɨɜɚɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 210Pb, 137Cs, 
238U, 232Th, 226Ra ɢ 40K ɜ ɤɟɪɧɟ ȾɈ ɩɨɣɦɵ ɱɚɫɬɢ ɭɫɬɶɹ ɀёɥɬɨɣ ɪɟɤɢ (Ʉɢɬɚɣ) 

ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɢɛɪɟɠɧɵɯ ɛɨɥɨɬɚɯ 

ɪɟɤɢ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ [13].  

Ʉɟɪɧ ȾɈ ɞɚɬɢɪɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ CIC (ɩɨɫɬɨɹɧɧɚɹ 

ɧɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 210Pb) ɢ CRS ɩɨ 210Pb. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɦɨɞɟɥɶ 

CIC ɢɦɟɟɬ ɢɫɯɨɞɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɜ ɦɨɦɟɧɬ ɟɝɨ 

ɨɫɚɠɞɟɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɩɨɫɬɨɹɧɧɚ, ɚ 

ɚɤɬɢɜɧɨɫɬɶ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɜ ɤɟɪɧɟ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ ɭɛɵɜɚɟɬ ɫ 

ɝɥɭɛɢɧɨɣ. ɍɱɢɬɵɜɚɥɨɫɶ ɬɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɭɫɬɶɹ ɪɟɤɢ ɜ ɦɟɫɬɟ ɩɪɨɛɨɨɬɛɨɪɚ 

ɩɪɨɢɫɯɨɞɹɬ ɫɥɨɠɧɵɟ ɨɫɚɞɨɱɧɵɟ ɩɪɨɰɟɫɫɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɟ. 

Ɍɚɤɠɟ ɭɱɬɟɧɨ, ɱɬɨ ɦɨɞɟɥɶ CRS ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɟɢɡɦɟɧɧɨɣ ɫɤɨɪɨɫɬɶ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ 210Pb ɜ ɨɬɥɨɠɟɧɢɹ, ɱɬɨ ɨɬɪɚɠɚɟɬ ɩɨɫɬɨɹɧɧɨɫɬɶ ɩɨɬɨɤɚ 210Pb 

ɢɡ ɚɬɦɨɫɮɟɪɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɱɚɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ 210Pb ɜ ɪɚɡɧɵɯ ɫɥɨɹɯ 

ɤɟɪɧɚ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɫɜɹɡɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ. ȼ ɩɨɣɦɚɯ ɭɫɬɶɹ 

ɀɟɥɬɨɣ ɪɟɤɢ ɫɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨɣ ɢɡ-ɡɚ 

ɫɥɨɠɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɟɠɞɭ ɩɨɱɜɨɣ, ɦɨɪɫɤɢɦɢ ɢ ɪɟɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɛɵɥɨ ɞɨɩɭɳɟɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ 210Pb ɧɟ ɩɪɨɢɫɯɨɞɢɥɨ ɜ 

ɫɥɨɹɯ, ɚ ɩɨɬɨɤ 210Pb ɢɡ ɚɬɦɨɫɮɟɪɵ ɛɵɥ ɩɨɫɬɨɹɧɧɵɦ, ɬɨɝɞɚ ɫɤɨɪɨɫɬɶ ɦɨɝɥɚ 

ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢ CRS [13]. 

ɇɚ ɨɫɧɨɜɟ ɞɚɬɢɪɨɜɚɧɢɹ ɩɨɫɬɭɩɥɟɧɢɹ 210Pb ɢ 137Cs ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɤɟɪɧɚ ɨɩɪɟɞɟɥɟɧɚ, ɤɚɤ 1,0 ɫɦ·ɝɨɞ-1. ȼɟɪɬɢɤɚɥɶɧɵɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 238U, 232Th, 226Ra ɢ 40K ɨɬɪɚɠɚɥɢ 

ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ȾɈ. ɍɞɟɥɶɧɵɟ ɚɤɬɢɜɧɨɫɬɢ 238U, 232Th, 226Ra ɢ 40K 

ɢɦɟɥɢ ɨɩɪɟɞɟɥёɧɧɵɟ ɞɨɫɬɨɜɟɪɧɵɟ ɨɬɧɨɲɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɢɯ ɜ ɨɪɝɚɧɢɱɟɫɤɨɦ 

ɜɟɳɟɫɬɜɟ ɢ ɜ ɝɥɢɧɟ, ɧɨ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɥɢɫɶ ɪɚɡɧɵɦɢ ɮɚɤɬɨɪɚɦɢ. 

ɉɪɨɜɟɞёɧɧɵɣ ɮɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ 238U 
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ɨɩɪɟɞɟɥɹɥɨɫɶ ɧɚɤɨɩɥɟɧɢɟɦ ɪɟɱɧɵɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 226Ra ɜ 

ɨɫɧɨɜɧɨɦ ɨɩɪɟɞɟɥɹɥɫɹ ɧɚɥɢɱɢɟɦ ɦɨɪɫɤɨɣ ɜɨɞɵ ɜ ɪɟɱɧɨɣ ɫɢɫɬɟɦɟ. ɉɟɪɟɦɟɧɵ 

ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɪɟɤɢ, ɬɚɤɢɟ ɤɚɤ ɪɚɡɪɭɲɟɧɢɟ ɟё ɪɭɫɥɚ, ɢɡɦɟɧɟɧɢɟ 

ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɪɟɤɟ, ɜɡɦɭɱɢɜɚɧɢɟ ɢɥɢ ɫɦɟɲɟɧɢɟ ɫɥɨёɜ ȾɈ, ɜɵɡɵɜɚɥɢ 

ɢɡɦɟɧɟɧɢɹ ɚɤɬɢɜɧɨɫɬɟɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ. ɑɚɫɬɨɟ ɜɬɨɪɠɟɧɢɟ ɦɨɪɫɤɨɣ ɜɨɞɵ ɜ 

ɪɟɤɭ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɥɨ ɚɤɬɢɜɧɨɫɬɶ 238U. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɟɞɥɟɧɧɨɝɨ 

ɧɚɤɨɩɥɟɧɢɹ ȾɈ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦɭ ɩɨɜɵɲɟɧɢɸ 238U, ɢ 

ɩɨɫɬɨɹɧɧɨɝɨ ɜɬɨɪɠɟɧɢɹ ɦɨɪɫɤɨɣ ɜɨɞɵ ɜ ɭɫɬɶɟ ɪɟɤɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɛɨɥɶɲɨɣ 

ɩɨɬɟɪɢ 226Ra ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ 238U/226Ra ɛɵɥɨ ɜɵɫɨɤɢɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɢɯ ɨɬɧɨɲɟɧɢɹ 

ɦɨɝɭɬ ɨɬɪɚɠɚɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɢ, ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ 

ɢɧɞɢɤɚɬɨɪɚ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɩɪɢɛɪɟɠɧɵɯ ɩɨɣɦɚɯ ɷɫɬɭɚɪɢɟɜ [13]. 

1.4.5. Ⱦɚɬɢɪɨɜɚɧɢɟ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɢɡ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɫɚɞɨɱɧɵɯ ɫɢɫɬɟɦ ɚɮɪɢɤɚɧɫɤɢɯ ɷɫɬɭɚɪɢɟɜ ɜɞɨɥɶ 

ɷɤɜɚɬɨɪɢɚɥɶɧɨɣ Ⱥɬɥɚɧɬɢɤɢ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ TERESA 

ɉɪɨɜɟɞɟɧɨ ɞɚɬɢɪɨɜɚɧɢɟ ɷɫɬɭɚɪɢɟɜ ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɫɚɞɨɱɧɵɯ ɫɢɫɬɟɦ 

ɪɟɤ ȼɨɥɶɬɚ ɢ ɉɪɚ (Ƚɚɧɚ, Ɂɚɩɚɞɧɚɹ Ⱥɮɪɢɤɚ), ɩɨɞɜɟɪɠɟɧɧɵɯ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ 

ɜɨɡɞɟɣɫɬɜɢɸ ɱɟɥɨɜɟɤɚ, ɫ ɰɟɥɶɸ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɜɨɞɨёɦɨɜ ɜ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɪɟɤɪɟɚɰɢɨɧɧɵɯ ɰɟɥɹɯ. ȼ 

ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɯ ɦɨɞɟɥɟɣ 

ɞɚɬɢɪɨɜɚɧɢɹ CRS, CIC ɢ CFCS ɧɚ ɨɫɧɨɜɟ 210Pb ɞɥɹ ɢɡɭɱɚɟɦɵɯ ɪɟɱɧɵɯ ɫɢɫɬɟɦ 

ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ. Ɍɚɤ ɤɚɤ ɩɨɬɨɤɢ ɜɡɜɟɲɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɤɨɪɨɫɬɶ 

ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ ɫɢɥɶɧɨ ɢɡɦɟɧɹɥɢɫɶ ɫɨ ɜɪɟɦɟɧɟɦ, ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 210Pb, 226Ra, 234Th, 40K, 228Ra ɢ 137Cs ɛɵɥɢ 

ɧɟɪɚɜɧɨɦɟɪɧɵɦɢ. ɗɬɨ ɢɫɤɥɸɱɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜɫɟɯ ɫɟɦɟɣɫɬɜ 

ɦɨɞɟɥɟɣ, ɧɟ ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨɛ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ 

ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢɡɭɱɚɟɦɵɯ ɪɟɱɧɵɯ ɫɢɫɬɟɦ. Ɇɨɞɟɥɶ SIT ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɨ ɜ ɷɬɨɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɦɨɞɟɥɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɯɨɪɨɲɚɹ ɮɢɡɢɱɟɫɤɚɹ ɨɫɧɨɜɚ. Ȼɨɥɟɟ ɬɨɝɨ, ɩɨɥɭɱɟɧɧɵɟ 
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ɜɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 210Pb ɧɟ ɫɨɞɟɪɠɚɬ ɞɨɫɬɚɬɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɞɚɬɢɪɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ ɩɨɬɨɤɢ 210Pb ɢ ɫɤɨɪɨɫɬɶ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɧɟɡɚɜɢɫɢɦɨ ɢɡɦɟɧɹɸɬɫɹ ɫɨ ɜɪɟɦɟɧɟɦ. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɩɨɞɯɨɞɹɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɞɚɬɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ. 

ɉɪɟɠɧɢɟ ɦɨɞɟɥɢ ɧɟ ɩɨɡɜɨɥɹɥɢ ɞɨɫɬɨɜɟɪɧɨ ɨɛɪɚɛɨɬɚɬɶ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɫ 

ɷɬɢɯ ɪɟɤ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɨɜɚɥɚ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ 

ɩɨɬɨɤɚɦɢ ɜɡɜɟɲɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɤɨɪɨɫɬɹɦɢ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ, ɱɬɨ 

ɜɵɡɵɜɚɥɨ ɩɪɨɛɥɟɦɵ ɢ ɩɨɡɜɨɥɢɥɨ ɪɚɡɪɚɛɨɬɚɬɶ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɨɜɵɣ 

ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɞɚɬɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ 210Pb (ɪɢɫ.6), ɢ ɩɪɢɦɟɧɢɬɶ ɬɚɤɭɸ 

ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɤɚɤ TERESA (ɦɨɞɟɥɶ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɩɨ 

ɫɥɭɱɚɣɧɵɦ ɩɨɫɬɭɩɥɟɧɢɹɦ ɨɫɚɞɤɨɜ ɢ ɚɤɬɢɜɧɨɫɬɹɦ ɪɚɞɢɨɧɭɤɥɢɞɨɜ) [14].  

Ɇɨɞɟɥɶ ɨɫɧɨɜɵɜɚɥɚɫɶ ɧɚ ɫɥɟɞɭɸɳɟɦ ɧɚɛɨɪɟ ɩɪɟɞɩɨɥɨɠɟɧɢɣ: 

1) 210Pb ɜɟɞёɬ ɫɟɛɹ ɤɚɤ ɫɜɹɡɚɧɧɵɣ ɫ ɱɚɫɬɢɰɚɦɢ ɦɚɪɤɟɪ, ɢ ɧɨɜɵɟ 

ɩɨɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢɰɵ ɪɚɜɧɨɦɟɪɧɨ ɨɫɚɠɞɚɸɬɫɹ ɩɨɜɟɪɯ 

ɫɭɳɟɫɬɜɭɸɳɢɯ; 

2) ɧɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɫɥɟ ɨɫɚɠɞɟɧɢɹ; 

3) ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ (ɬ. ɟ. 

ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɱёɬɤɨ ɜɵɞɟɥɟɧɧɵɟ ɫɥɨɢ ȾɈ ɩɪɢ ɷɪɨɡɢɢ); 

4) ɉɨɬɨɤɢ 210Pb ɨɩɪɟɞɟɥɹɸɬɫɹ “ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɹɸɳɢɦɢɫɹ 

ɜɯɨɞɹɳɢɦɢ ɱɚɫɬɢɰɚɦɢ”, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɭɳɟɫɬɜɭɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ 

ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɩɨɬɨɤɚɦɢ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɢ ɫɤɨɪɨɫɬɹɦɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. 

Ⱦɥɹ ɞɜɭɯ ɤɟɪɧɨɜ ɢɡ ɷɫɬɭɚɪɢɟɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɤ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ 

ɜɨɡɪɚɫɬɧɵɟ ɢɧɬɟɪɜɚɥɵ ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɢ ɫɜɹɡɚɧɧɭɸ ɧɚɱɚɥɶɧɭɸ ɭɞɟɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ (ɧɚ ɦɨɦɟɧɬ 

ɩɪɨɛɨɨɬɛɨɪɚ). Ɇɨɞɟɥɶ TERESA ɩɪɢɦɟɧɢɦɚ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɧɚɱɚɥɶɧɵɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɫɬɟɣ ɹɜɥɹɸɬɫɹ ɧɨɪɦɚɥɶɧɵɦɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɦɢ ɫ 

ɧɨɪɦɢɪɭɸɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨ ɢɯ ɫɪɟɞɧɢɦ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɹɦ ɫɨ 

ɫɬɚɧɞɚɪɬɧɵɦɢ ɨɬɤɥɨɧɟɧɢɹɦɢ. ɉɪɢ ɩɟɪɜɨɦ ɪɚɫɱёɬɟ (ɢɬɟɪɚɰɢɢ) ɩɚɪɚɦɟɬɪɨɜ ɫ 

ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ ɮɨɪɦɢɪɭɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɟ ɫɥɭɱɚɣɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨ 



28 
 

ɡɧɚɱɟɧɢɹɦɢ ɞɥɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɢ ɧɚɱɚɥɶɧɨɣ ɭɞɟɥɶɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ; ɞɚɥɟɟ, ɫɩɟɰɢɚɥɶɧɵɦ ɚɥɝɨɪɢɬɦɨɦ ɜɵɱɢɫɥɹɟɬɫɹ ɢɯ ɧɚɢɥɭɱɲɟɟ 

ɫɨɱɟɬɚɧɢɟ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɫɫɱɢɬɚɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɚɤɬɢɜɧɨɫɬɟɣ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ ɢɡɦɟɪɟɧɧɨɦɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɦɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ 210Pb ɩɨ ɦɚɫɫɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɪɟɲɚɥɢ 

ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɞɚɬɢɪɨɜɚɧɢɹ, ɪɚɫɱёɬɨɦ ɫɤɨɪɨɫɬɟɣ 

ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɤɨɜ ɢ ɩɨɬɨɤɨɜ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɞɥɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɱɧɵɯ 

ɫɢɫɬɟɦ. ɉɨɫɤɨɥɶɤɭ ɪɟɡɭɥɶɬɚɬ ɫɢɥɶɧɨ ɡɚɜɢɫɟɥ ɨɬ ɩɟɪɜɨɣ ɨɰɟɧɤɢ ɨɫɧɨɜɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ, ɜ ɦɨɞɟɥɢ ɩɪɢɦɟɧɢɦ ɦɟɬɨɞ ɨɬɨɛɪɚɠɟɧɢɹ, ɩɨɜɬɨɪɹɸɳɢɣ ɜɧɨɜɶ 

ɜɟɫɶ ɩɪɨɰɟɫɫ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɢɡɦɟɧɹɸɳɟɝɨɫɹ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. 

Ⱥ ɜɵɱɢɫɥɟɧɧɚɹ ɨɲɢɛɤɚ ɩɨɡɜɨɥɹɥɚ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɛɥɢɠɟɧɢɹ ɢɬɟɪɚɰɢɣ ɞɥɹ 

ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɰɢɤɥɚ ɜɵɱɢɫɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ [14]. 

ȼ ɢɬɨɝɟ, ɨɩɢɫɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ TERESA ɩɨɡɜɨɥɹɟɬ ɛɨɥɟɟ 

ɞɨɫɬɨɜɟɪɧɨ ɩɪɨɜɟɫɬɢ ɞɚɬɢɪɨɜɚɧɢɟ ɩɨ 210Pb, ɩɨɡɜɨɥɹɹ ɭɱɟɫɬɶ ɢɡɦɟɧɹɸɳɢɟɫɹ, 

ɧɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɤɨɪɪɟɥɢɪɭɟɦɵɟ ɩɨɬɨɤɢ ɜɡɜɟɲɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɫɤɨɪɨɫɬɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɜ 

ɤɟɪɧɚɯ ɢɡ ɷɫɬɭɚɪɢɟɜ ɪɟɤ ɉɪɚ ɢ ȼɨɥɶɬɚ ɛɵɥɢ ɧɟɩɨɥɧɵɦɢ, ɧɟɦɨɧɨɬɨɧɧɵɦɢ ɢ 

ɢɦɟɥɢ ɛɨɥɶɲɢɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɚɤɬɢɜɧɨɫɬɢ. ɉɨɥɭɱɟɧɚ 

ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɭɞɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ 40K ɢ ɩɥɨɬɧɨɫɬɶɸ, 

ɤɨɬɨɪɚɹ ɫɨɯɪɚɧɹɥɚɫɶ ɞɥɹ ɤɟɪɧɨɜ ɢɡ ɷɫɬɭɚɪɢɟɜ ɞɜɭɯ ɪɟɤ (R2=0,81, p<0,00005). 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 137Cs ɜ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɨɝɨ ɦɚɪɤɟɪɚ ɨɤɚɡɚɥɨɫɶ 

ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɜ ɫɬɪɚɧɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɭ ɷɤɜɚɬɨɪɚ ɜ ɘɠɧɨɦ ɩɨɥɭɲɚɪɢɢ, 

ɢɡ-ɡɚ ɟɝɨ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ ɜɵɩɚɞɟɧɢɣ. Ʉɟɪɧ ɢɡ ȼɨɥɶɬɵ ɨɬɪɚɠɚɥ ɞɢɧɚɦɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ, ɫɥɨɠɢɜɲɢɟɫɹ ɩɨɫɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɬɢɧɵ Ⱥɤɨɫɨɦɛɨ 

(ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɧɚ ɸɝɨ-ɜɨɫɬɨɤɟ Ƚɚɧɵ ɜ ɭɳɟɥɶɟ Ⱥɤɨɫɨɦɛɨ ɧɚ ɪɟɤɟ 

ȼɨɥɶɬɚ), ɢ ɢɦɟɥ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ 1,05 ± 0,03 

ɝ·ɫɦ-2·ɝɨɞ-1, ɬɨɝɞɚ ɤɚɤ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ 

2,73 ± 0,06 ɝ·ɫɦ–2·ɝɨɞ–1 ɛɵɥɨ ɪɚɫɫɱɢɬɚɧɨ ɞɥɹ ɤɟɪɧɚ ɢɡ ȾɈ ɜɞɨɥɶ ɪɭɫɥɚ ɪ. ɉɪɚ 

ɩɨɫɥɟ ɧɚɱɚɥɚ ɢɧɬɟɧɫɢɜɧɨɣ ɞɨɛɵɱɢ ɡɨɥɨɬɚ [14]. 
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Ɋɢɫɭɧɨɤ 6 – Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɚɤɬɢɜɧɨɫɬɟɣ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɨɬ 

ɝɥɭɛɢɧɵ, ɚ ɬɚɤɠɟ ɝɪɚɮɢɱɟɫɤɚɹ ɯɪɨɧɨɥɨɝɢɹ ɞɚɬɢɪɨɜɚɧɢɹ ɫɥɨёɜ ɩɨ 

ɧɟɪɚɜɧɨɜɟɫɧɨɦɭ 210Pb ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ TERESA 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɥɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫɨɞɟɪɠɚɥɢ ɫɩɨɫɨɛɵ 

ɢɡɦɟɪɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ 

ɪɚɫɱёɬɚ ɫɤɨɪɨɫɬɟɣ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ 

ɚɧɚɥɢɡɚ ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɟɱɧɵɯ, ɨɡёɪɧɵɯ ɢ ɦɨɪɫɤɢɯ ɫɢɫɬɟɦɚɯ. ɂɡɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɡ 

ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɡɜɨɥɹɸɬ ɜɵɛɪɚɬɶ ɦɟɬɨɞɵ ɢ ɦɨɞɟɥɢ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɫɬɭɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ɩɪɨɮɢɥɶ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɟɤɢ ȿɧɢɫɟɣ.  
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2. ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

2.1. Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɨɛɨɩɨɞɝɨɬɨɜɤɚ 

ȼɵɛɨɪ ɦɟɫɬɚ ɨɬɛɨɪɚ ɩɪɨɛ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɥɫɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɥɚɧɞɲɚɮɬɚ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɦɨɳɧɨɫɬɶɸ ɩɨɤɪɨɜɚ ɞɥɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢ ɫɬɟɩɟɧɶɸ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 

ɡɚɬɨɩɥɟɧɢɹ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɛɨɨɬɛɨɪɚ ɤɟɪɧɨɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɛɵɥɚ 

ɜɵɛɪɚɧɚ ɡɚɜɨɞɶ ɡɚɬɨɩɥɹɟɦɨɝɨ ɪɚɣɨɧɚ ɛɟɪɟɝɨɜɨɝɨ ɢɡɝɢɛɚ ɪ. ȿɧɢɫɟɣ ɜ ɪɚɣɨɧɟ 

ɫɟɥɚ Ȼ. Ȼɚɥɱɭɝ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 30-ɤɦ ɡɨɧɟ ȽɏɄ (ɪɢɫ.7). 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɯɨɞɹɳɟɝɨ ɦɟɫɬɚ ɜɡɹɬɢɹ ɩɪɨɛɵ ɩɪɨɢɫɯɨɞɢɥ ɫɛɨɪ 

ɨɛɪɚɡɰɨɜ: ɦɟɫɬɨ ɢɡɜɥɟɱɟɧɢɹ ɤɟɪɧɚ ɨɱɢɳɚɥɨɫɶ ɨɬ ɞёɪɧɚ ɩɨɫɥɟ ɱɟɝɨ ɧɚ ɜɫɸ 

ɞɥɢɧɭ ɜɝɥɭɛɶ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɡɚɛɢɜɚɥɚɫɶ ɞɜɨɣɧɚɹ ɫɬɚɥɶɧɚɹ ɬɪɭɛɚ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚ ɞɢɚɦɟɬɪɨɦ 11 ɫɦ ɢ ɞɥɢɧɨɣ 70 ɫɦ ɫ 

ɥɟɩɟɫɬɤɨɜɵɦ ɡɚɬɜɨɪɨɦ (ɪɢɫ. 8). ȼ ɯɨɞɟ ɩɪɨɛɨɨɬɛɨɪɚ ɩɨɥɭɱɟɧɨ 6 ɤɟɪɧɨɜ (Ʉ1-

6), 3 ɢɡ ɤɨɬɨɪɵɯ ɨɬɨɛɪɚɧɵ ɜ 2016 ɝɨɞɭ, ɚ ɨɫɬɚɥɶɧɵɟ – ɜ 2017 ɝɨɞɭ. 

ɉɪɨɛɵ ɩɨɥɭɱɟɧɧɵɯ ɞɨɧɧɵɯ ɨɫɚɞɤɨɜ ɜ ɜɢɞɟ ɤɟɪɧɚ ɧɚ ɦɟɫɬɟ ɪɚɡɪɟɡɚɥɢ 

ɧɚ ɫɥɨɢ ɩɨ 3 ɫɦ, ɮɚɫɨɜɚɥɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɥɢ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɚɧɚɥɢɡɚ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ (ɪɢɫ. 9). 

ɉɟɪɟɞ ɢɡɦɟɪɟɧɢɟɦ ɨɛɪɚɡɰɵ ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɥɢ: ɫɧɚɱɚɥɚ ɨɩɪɟɞɟɥɹɥɢ 

ɫɵɪɭɸ ɦɚɫɫɭ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɛɵ ɫɭɲɢɥɢ ɜ ɫɭɲɢɥɶɧɨɦ ɲɤɚɮɭ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 60°ɋ ɞɨ ɩɨɫɬɨɹɧɧɨɣ ɦɚɫɫɵ. Ⱦɚɥɟɟ, ɨɛɪɚɡɰɵ ɨɱɢɳɚɥɢ ɨɬ ɨɫɬɚɬɤɨɜ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɦɭɫɨɪɚ ɢ ɤɚɦɧɟɣ, ɩɟɪɟɦɟɲɢɜɚɥɢ ɢ ɜɡɜɟɲɢɜɚɥɢ, ɝɨɬɨɜɵɟ 

ɧɚɜɟɫɤɢ ɩɨɦɟɳɚɥɢ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɩɥɚɫɬɢɤɨɜɵɟ ёɦɤɨɫɬɢ ɢ ɧɚɩɪɚɜɥɹɥɢ ɧɚ 

ɩɨɫɥɟɞɭɸɳɢɟ ɢɡɦɟɪɟɧɢɹ ɧɚ Ȗ-ɫɩɟɤɬɪɨɦɟɬɪɟ. 

 



 

Ɋɢɫɭɧɨɤ 7 – Ɋɚɣɨɧ ɩɨɥɟɜɵɯ ɪɚɛɨɬ ɭ ɫ. Ȼ. Ȼɚɥɱɭɝ 

3
1 



[ɂɡɴɹɬɨ ɜ ɫɜɹɡɢ ɫ ɡɚɳɢɬɨɣ ɚɜɬɨɪɫɤɢɯ ɩɪɚɜ ɫ 32 ɩɨ 50 ɫɬɪɚɧɢɰɭ]. 
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ɁȺɄɅɘЧȿɇɂȿ 

Ⱦɥɹ ɨɬɨɛɪɚɧɧɵɯ ɤɟɪɧɨɜ ȾɈ (Ʉ1-6) ɩɨɣɦɵ ȿɧɢɫɟɹ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ȽɏɄ 

ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 
60Co, 137Cs ɢ 152Eu. 

Ⱦɢɚɩɚɡɨɧ ɦɚɤɫɢɦɭɦɨɜ ɚɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɝɟɧɧɨɝɨ 60Co ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ 

(0-10 ɫɦ) ɤɟɪɧɨɜ Ʉ1-6 ȾɈ ɫɨɫɬɚɜɥɹɟɬ 35-134 Ȼɤ/ɤɝ ɢ ɫ ɝɥɭɛɢɧɨɣ ɭɛɵɜɚɟɬ ɞɨ 

ɭɪɨɜɧɹ ɩɪɟɞɟɥɚ ɨɛɧɚɪɭɠɟɧɢɹ (1 Ȼɤ/ɤɝ). ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 

ɚɤɬɢɜɧɨɫɬɟɣ 60Co, ɟɝɨ ɨɛɳɟɟ ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɟɪɧɚɯ Ʉ2-6 

ɢɡɦɟɧɹɟɬɫɹ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ – 1,2-2,9 ɤȻɤ/ɦ2, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɤɟɪɧɟ Ʉ1 

ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 60Co ɩɨɱɬɢ ɜ 3-8 ɪɚɡ (9,5 ɤȻɤ/ɦ2) ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɤɟɪɧɚɦɢ Ʉ2-6. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɦɚɤɫɢɦɭɦɨɜ 60Co, ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ ɬɨɥɶɤɨ ɜ ɜɟɪɯɧɢɯ 

ɫɥɨɹɯ ɤɟɪɧɨɜ Ʉ1-6 ȾɈ, ɩɢɤɢ ɚɤɬɢɜɧɨɫɬɟɣ 137Cs ɜ ɞɢɚɩɚɡɨɧɟ 1,2-7,4 ɤȻɤ/ɤɝ 

ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ ɝɥɭɛɢɧɟ ɢɫɫɥɟɞɭɟɦɵɯ ɤɟɪɧɨɜ ȾɈ. Ɍɚɤɠɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɦɚɤɫɢɦɭɦɨɜ 60Co ɢ 152Eu, ɤɨɬɨɪɵɟ ɢɦɟɸɬɫɹ ɜ ɟɞɢɧɫɬɜɟɧɧɨɦ ɱɢɫɥɟ ɜ ɜɟɪɯɧɢɯ 

ɫɥɨɹɯ ɤɟɪɧɨɜ Ʉ1-6 ȾɈ, 137Cs ɢɦɟɟɬ 1-2 ɱёɬɤɢɯ ɩɢɤɨɜ ɚɤɬɢɜɧɨɫɬɢ, ɜ ɝɥɭɛɢɧɟ 

ɤɟɪɧɨɜ. Ɉɛɳɢɟ ɡɚɩɚɫɵ ɚɤɬɢɜɧɨɫɬɟɣ 137Cs ɜ ɤɟɪɧɚɯ Ʉ1-6 ɧɚ 2 ɩɨɪɹɞɤɚ ɜɵɲɟ, 

ɱɟɦ ɭ 60Co, ɢ ɫɨɫɬɚɜɥɹɸɬ 160-500 ɤȻɤ/ɦ2. 

ȼɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 152Eu ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɢɡɭɱɟɧɧɵɯ ɤɟɪɧɨɜ 

ȾɈ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 60Co. ɋɨɜɩɚɞɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɨɛɥɚɫɬɟɣ 

ɩɨɜɵɲɟɧɧɨɣ ɭɞɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 60Co ɢ 152Eu ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ (0-10 ɫɦ) 

ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɨɜɨɟ ɧɟɩɪɟɪɵɜɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɷɬɢɯ ɢɡɨɬɨɩɨɜ. Ⱦɢɚɩɚɡɨɧ 

ɦɚɤɫɢɦɭɦɨɜ ɚɤɬɢɜɧɨɫɬɢ ɬɟɯɧɨɝɟɧɧɨɝɨ 152Eu ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ (0-20 ɫɦ) 

ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ ɤɟɪɧɨɜ Ʉ1-6 ȾɈ 108-242 Ȼɤ/ɤɝ. Ɍɚɤɠɟ, ɤɚɤ ɢ ɞɥɹ 60Co, ɫ 

ɝɥɭɛɢɧɨɣ ɫɨɞɟɪɠɚɧɢɟ 152Eu ɭɛɵɜɚɟɬ ɞɨ ɭɪɨɜɧɹ ɩɪɟɞɟɥɚ ɨɛɧɚɪɭɠɟɧɢɹ (1 

Ȼɤ/ɤɝ). Ɉɛɳɚɹ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɚɤɬɢɜɧɨɫɬɶ 152Eu ɜ ɤɟɪɧɚɯ Ʉ2-6 ɢɡɦɟɧɹɟɬɫɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜ ɞɢɚɩɚɡɨɧɟ 10-14 ɤȻɤ/ɦ2, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɤɟɪɧɟ Ʉ1 

ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɬɚɤɨɟ ɠɟ ɭɜɟɥɢɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ 152Eu, ɤɚɤ ɢ 

ɭ 60Co ɜ ɤɟɪɧɟ Ʉ1, ɩɨɱɬɢ ɜ 3 ɪɚɡɚ (35 ɤȻɤ/ɦ2) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɟɪɧɚɦɢ Ʉ2-6.
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ɉɨ ɢɡɨɬɨɩɧɵɦ ɫɨɨɬɧɨɲɟɧɢɹɦ 137Cs/60Co, 137Cs/152Eu ɢ ɧɟɪɚɜɧɨɜɟɫɧɨɦɭ 
210Pbɧɪ ɨɩɪɟɞɟɥɟɧɵ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɤɟɪɧɚɯ Ʉ1-6 

ȾɈ ɪɟɤɢ ȿɧɢɫɟɣ, ɥɟɠɚɳɢɟ ɜ ɞɢɚɩɚɡɨɧɟ 0,97-1,18 ɫɦ/ɝɨɞ, ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ V = 1,1 ± 0,1 ɫɦ/ɝɨɞ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɩɪɨɜɟɞёɧ 

ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɩɨɫɬɭɩɥɟɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ȾɈ ɪ. ȿɧɢɫɟɣ. ɉɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɞɚɬɢɪɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɵ ɫɨɞɟɪɠɚɧɢɹ 137Cs ɫɨɜɩɚɞɚɸɬ ɫ ɝɨɞɚɦɢ 

ɚɧɨɦɚɥɶɧɵɯ ɩɚɜɨɞɤɨɜ ɧɚ ɪɟɤɟ: 

 Ʉ1 ɢ Ʉ2 ɢɦɟɸɬ ɦɚɤɫɢɦɭɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫ ɭɱёɬɨɦ 

ɩɨɝɪɟɲɧɨɫɬɢ ɤɪɭɩɧɵɦ ɩɚɜɨɞɤɚɦ 1966 ɢ 2006 ɝɨɞɨɜ ɧɚ ɪ. ȿɧɢɫɟɣ; 

 Ʉ3 ɢ Ʉ4 ɫɨɞɟɪɠɚɬ ɦɚɤɫɢɦɭɦɵ, ɫɨɜɩɚɞɚɸɳɢɟ ɫ ɩɚɜɨɞɤɨɦ 1988 ɝɨɞɚ 

ɧɚ ɪ. ȿɧɢɫɟɣ; 

 Ʉ5 ɢ Ʉ6 ɢɦɟɸɬ ɩɢɤ ɚɤɬɢɜɧɨɫɬɢ ɢ ɲɢɪɨɤɢɣ ɦɚɤɫɢɦɭɦ, ɨɬɧɨɫɹɳɢɟɫɹ 

ɤ ɧɚɜɨɞɧɟɧɢɸ 2006 ɝɨɞɚ ɧɚ ɪ. ȿɧɢɫɟɣ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɨɫɬɚɜɢɬɶ ɤɚɪɬɵ ɪɚɣɨɧɨɜ 

ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ ȿɧɢɫɟɣ ɜ 30-ɤɦ ɡɨɧɟ ȽɏɄ, ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɦɨɧɢɬɨɪɢɧɝ ɩɨɫɬɭɩɥɟɧɢɣ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɪɟɤɭ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɚ ɬɚɤɠɟ 

ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɪɚɞɢɨɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɨɛɫɬɚɧɨɜɤɢ ɪɟɤɢ ɫ ɭɱёɬɨɦ ɜɥɢɹɧɢɹ ɧɚ ɧɟё ɬɟɯɧɨɝɟɧɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ 

ɮɚɤɬɨɪɨɜ.
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

Ⱥɗɋ — ɚɬɨɦɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 

ȽɏɄ — Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ; 

ȾɈ — ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ; 

ɑȺɗɋ — ɑɟɪɧɨɛɵɥɶɫɤɚɹ ɚɬɨɦɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
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