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ɊȿɎȿɊАɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱦɚɬɢɪɨɜɤɚ ɫɥɨёɜ ɤɟɪɧɨɜ 

ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɟɤɢ ȿɧɢɫɟɣ: ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɚɧɨɦɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 137Cs» 

ɫɨɞɟɪɠɢɬ 53 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 23 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ ɢ 

12 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɊȺȾɂɈɂɁɈɌɈɉɇɈȿ ȾȺɌɂɊɈȼȺɇɂȿ, ȾɈɇɇɈȿ ɈɌɅɈɀȿɇɂȿ, ɄȿɊɇ, 
ɊȺȾɂɈɇɍɄɅɂȾ, ȿɇɂɋȿɃ, ɊȿɄȺ, ȼȿɊɌɂɄȺɅɖɇɈȿ ɊȺɋɉɊȿȾȿɅȿɇɂȿ, ɏɊɈ

ɇɈɅɈȽɂə, ȽȺɆɆȺ-ɋɉȿɄɌɊɈɆȿɌɊɂə, ɐȿɁɂɃ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɨɣɦɚ ɪɟɤɢ ȿɧɢɫɟɣ ɜ 30-ɤɦ ɡɨɧɟ ȽɏɄ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɬɟɯɧɨɝɟɧɧɵɟ ɪɚɞɢɨɧɭɤɥɢɞɵ ɜ ɞɨɧɧɵɯ 

ɨɬɥɨɠɟɧɢɹɯ ɪɟɤɢ ȿɧɢɫɟɣ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɨɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɥɨёɜ ɫ ɚɧɨɦɚɥɶɧɵɦ 

ɫɨɞɟɪɠɚɧɢɟɦ 137Cs ɜ ɤɟɪɧɚɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪ. ȿɧɢɫɟɣ, ɨɬɨɛɪɚɧɧɵɯ ɧɚ 

ɪɚɡɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ ɨɬ ɫɛɪɨɫɨɜ ȽɏɄ. 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 1) ɚɧɚɥɢɡ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 

ɨɬɨɛɪɚɧɧɵɯ ɤɟɪɧɚɯ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ ɩɨɣɦɵ ɪ. ȿɧɢɫɟɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ γ-

ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; 2) ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɞɥɹ 

ɭɱɚɫɬɤɚ ɪ. ȿɧɢɫɟɣ ɜɛɥɢɡɢ ɫ. Ȼɚɥɱɭɝ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ; 3) ɪɚɫɱёɬ ɯɪɨɧɨɥɨɝɢɢ 

ɩɨɫɬɭɩɥɟɧɢɹ 137Cs ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɪ. ȿɧɢɫɟɣ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ 

ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫɥɨёɜ ɫ ɚɧɨɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 137Cs, ɜ ɬɨɦ ɱɢɫɥɟ ɫɪɚɜɧɟɧɢɟ 

ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ ɫ ɢɡɜɟɫɬɧɵɦɢ ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨɫɬɪɨɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɝɟɧɧɵɯ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ 60Co, 137Cs, 152Eu, ɚ ɬɚɤɠɟ ɨɬɧɨɲɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ 137Cs/152Eu ɢ 137Cs/60Co, ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɟɝɨ ɪɚɫɫɱɢɬɚɧɚ ɫɤɨɪɨɫɬɶ 

ɫɟɞɢɦɟɧɬɚɰɢɢ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢ ɪɚɫɫɱɢɬɚɧɚ ɯɪɨɧɨɥɨɝɢɹ ɩɨɫɬɭɩɥɟɧɢɹ 

ɚɧɨɦɚɥɶɧɨɝɨ 137Cs ɜ ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɪ. ȿɧɢɫɟɣ ɩɨ ɬɟɱɟɧɢɸ ɜɛɥɢɡɢ ɫɛɪɨɫɨɜ 

ȽɏɄ ɭ ɫ. Ȼɚɥɱɭɝ. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɧɚɦɢ ɢɡɨɬɨɩɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɫ 

ɥɢɬɟɪɚɬɭɪɧɵɦɢ ɞɚɧɧɵɦɢ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞёɧɧɚɹ ɞɚɬɢɪɨɜɤɚ ɨɬɨɛɪɚɧɧɵɯ ɧɚɦɢ 

ɤɟɪɧɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɨɬɧɨɲɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ 137Cs/60Co ɢ 

ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pb ɩɨɤɚɡɚɥɚ, ɱɬɨ ɚɧɨɦɚɥɶɧɵɟ ɫɥɨɢ ɨɛɪɚɡɨɜɚɥɢɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɚɜɨɞɤɨɜ ɜ 1966 ɢ 1988 ɝɝ..



 

ɂɡɴɹɬɨ ɜ ɫɜɹɡɢ ɫ ɚɜɬɨɪɫɤɢɦɢ ɩɪɚɜɚɦɢ ɫ 3 ɩɨ 47 ɫɬɪ. 
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ɁАɄɅɘɑȿɇɂȿ 

ɉɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ 

ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ 6 ɤɟɪɧɚɯ ȾɈ ɩɨɣɦɵ ɜɛɥɢɡɢ ɫ. Ȼɚɥɱɭɝ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ȽɏɄ. 

ȼɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 60Co ɢ 152Eu ɜ 5 ɤɟɪɧɚɯ ȾɈ, ɨɬɨɛɪɚɧɧɵɯ ɜ 

ɪɚɣɨɧɟ ɜɨɞɧɵɯ ɫɛɪɨɫɨɜ ȽɏɄ, ɫɨɜɩɚɞɚɸɬ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 

ɬɟɯɧɨɝɟɧɧɵɯ 60Co ɢ 152Eu ɜ ɤɟɪɧɚɯ Ʉ1, Ʉ4-Ʉ6 ȾɈ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ɢ ɞɨɫɬɢɝɚɟɬ 120 Ȼɤ/ɤɝ ɞɥɹ 60Co ɢ 170 Ȼɤ/ɤɝ ɞɥɹ 152Eu. 

ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 60Co ɢ 152Eu ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ȾɈ (0-10 ɫɦ) ɢ ɢɯ 

ɭɦɟɧɶɲɟɧɢɟ ɫ ɝɥɭɛɢɧɨɣ ɞɨ ɜɟɥɢɱɢɧ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɟɥɚ ɨɛɧɚɪɭɠɟɧɢɹ 

ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɩɪɟɪɵɜɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɷɬɢɯ ɢɡɨɬɨɩɨɜ. ɂɫɤɥɸɱɟɧɢɟɦ 

ɹɜɥɹɟɬɫɹ ɤɟɪɧ Ʉ3, ɝɞɟ ɛɵɥ ɨɛɧɚɪɭɠɟɧ 60Co ɫ ɦɚɤɫɢɦɭɦɨɦ 60 Ȼɤ/ɤɝ ɧɚ ɝɥɭɛɢɧɟ 

30-35 ɫɦ ɢ ɢɡɨɬɨɩ 152Eu ɫ ɦɚɤɫɢɦɭɦɨɦ 290 Ȼɤ/ɤɝ ɧɚ ɝɥɭɛɢɧɟ 40-50 ɫɦ, ɱɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɨɞɧɨɦɨɦɟɧɬɧɵɦ ɤɪɭɩɧɵɦ ɩɨɫɬɭɩɥɟɧɢɟɦ ɪɚɞɢɨɧɭɤɥɢɞɚ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ 60Co ɢ 152Eu, ɦɚɤɫɢɦɭɦɵ ɤɨɬɨɪɵɯ ɜ ɨɫɧɨɜɧɨɦ 

ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɨɥɶɤɨ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ɤɟɪɧɨɜ ȾɈ, ɩɢɤɢ 137Cs ɜ 

ɞɢɚɩɚɡɨɧɟ 2,2-16,7 ɤȻɤ/ɤɝ, ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɡɧɵɯ ɝɥɭɛɢɧɚɯ 5 ɤɟɪɧɨɜ ȾɈ, 

ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɨɞɧɵɦ ɫɛɪɨɫɚɦ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ ɪ. ȿɧɢɫɟɣ. Ɇɚɤɫɢɦɭɦɵ 

ɚɤɬɢɜɧɨɫɬɟɣ 137Cs ɨɩɪɟɞɟɥɟɧɵ ɜ ɞɢɚɩɚɡɨɧɟ 2,2-4,2 ɤȻɤ/ɤɝ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ 

ɝɥɭɛɢɧɟ ɤɟɪɧɨɜ Ʉ3, Ʉ5 ɢ Ʉ6 ȾɈ. Ʉɟɪɧɵ Ʉ1 ɢ Ʉ4 ɢɦɟɥɢ ɦɚɤɫɢɦɭɦɵ 7,4 ɢ 16,7 

ɤȻɤ/ɤɝ ɜ ɜɟɪɯɧɢɯ ɫɥɨɹɯ ɝɥɭɛɢɧɨɣ 10-20 ɫɦ ɢ 5-15 ɫɦ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɨɱɟɤ ɨɬɛɨɪɚ ɜ ɩɨɣɦɟ ɪɟɤɢ ɧɚ ɪɟɞɤɨ ɡɚɬɚɩɥɢɜɚɟɦɵɯ ɭɱɚɫɬɤɚɯ. 

ɉɨ ɢɡɨɬɨɩɧɵɦ ɫɨɨɬɧɨɲɟɧɢɹɦ 137Cs/60Co, 137Cs/152Eu ɢ ɧɟɪɚɜɧɨɜɟɫɧɨɦɭ 
210Pbɧɪ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɧɚ ɢɫɫɥɟɞɨɜɚɧɧɨɦ 

ɭɱɚɫɬɤɟ ɪɟɤɢ ȿɧɢɫɟɣ. ɉɨ ɦɟɬɨɞɭ ɧɟɪɚɜɧɨɜɟɫɧɨɝɨ 210Pbɧɪ ɢ ɨɬɧɨɲɟɧɢɹ 
137Cs/60Co ɫɤɨɪɨɫɬɢ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ ɫɨɜɩɚɥɢ ɢ ɫɨɫɬɚɜɢɥɢ V = 1,0 ± 0,1 

ɫɦ/ɝɨɞ. ɋɤɨɪɨɫɬɶ ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɨɬɧɨɲɟɧɢɸ 137Cs/152Eu, 

ɧɟ ɩɪɟɜɵɲɚɥɚ 0,27±0,07 ɫɦ/ɝɨɞ, ɱɬɨ ɨɤɚɡɚɥɨɫɶ ɧɢɠɟ ɫɤɨɪɨɫɬɢ, ɪɚɫɫɱɢɬɚɧɧɨɣ 

ɩɨ ɢɡɨɬɨɩɧɨɦɭ ɨɬɧɨɲɟɧɢɸ 137Cs/60Co, ɢ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ 

ɦɢɝɪɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢɡɨɬɨɩɚ 152Eu. 
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Ⱥɧɚɥɢɡ ɢɡɨɬɨɩɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ 137Cs/60Co ɢ 137Cs/152Eu ɜ ɚɧɨɦɚɥɶɧɵɯ 

ɫɥɨɹɯ ȾɈ ɪ. ȿɧɢɫɟɣ, ɨɬɨɛɪɚɧɧɵɯ ɜɛɥɢɡɢ ɫ. Ȼɚɥɱɭɝ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ȽɏɄ, 

ɩɨɤɚɡɚɥ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɣ ɞɥɹ ɤɟɪɧɨɜ Ʉ1, Ʉ4-Ʉ6 ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɡɧɚɱɟɧɢɹɦ ɨɬɧɨɲɟɧɢɣ ɞɥɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɚɧɨɦɚɥɢɢ ɛɟɪɟɝɨɜɨɣ ɡɨɧɵ ɝ. 

ȿɧɢɫɟɣɫɤɚ. Ɍɚɤɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɹɟɬ ɨɬɧɟɫɬɢ ɜɪɟɦɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɫɥɨёɜ ɫ ɚɧɨɦɚɥɶɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 137Cs ɤ ɩɚɜɨɞɤɭ 1966 ɝɨɞɚ, ɱɬɨ 

ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɩɪɨɜɟɞёɧɧɨɣ ɧɚɦɢ ɞɚɬɢɪɨɜɤɨɣ ɩɨ ɫɤɨɪɨɫɬɢ 

ɨɫɚɞɤɨɧɚɤɨɩɥɟɧɢɹ. Ɋɚɫɫɱɢɬɚɧɧɚɹ ɯɪɨɧɨɥɨɝɢɹ ɩɨɫɬɭɩɥɟɧɢɹ 137Cs ɞɥɹ ɤɟɪɧɚ Ʉ3 

ɨɬɧɨɫɢɬɫɹ ɤ ɞɪɭɝɨɦɭ ɷɤɫɬɪɟɦɚɥɶɧɨɦɭ ɩɚɜɨɞɤɭ 1988 ɝɨɞɚ. 

ɉɪɢ ɧɨɜɵɯ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɩɚɜɨɞɤɚɯ ɜɨɡɦɨɠɟɧ ɩɟɪɟɧɨɫ ɪɚɞɢɨɚɤɬɢɜɧɵɯ 

ȾɈ ɢ ɜɵɧɨɫ ɢɯ ɫ ɝɥɭɛɢɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. ɉɨɷɬɨɦɭ ɜɵɹɜɥɟɧɢɟ ɭɱɚɫɬɤɨɜ 

ɚɧɨɦɚɥɶɧɨɝɨ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɣɦɵ ɪɟɤɢ ȿɧɢɫɟɣ ɩɨɡɜɨɥɢɬ 

ɨɰɟɧɢɜɚɬɶ ɜ ɛɭɞɭɳɟɦ ɦɚɫɲɬɚɛ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ȾɈ ɩɨ 

ɬɟɱɟɧɢɸ ɪɟɤɢ. 
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ɋɉɂɋɈɄ ɋɈɄɊАЩȿɇɂɃ 

Ⱥɗɋ — ɚɬɨɦɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 

ȽɏɄ — Ƚɨɪɧɨ-ɯɢɦɢɱɟɫɤɢɣ ɤɨɦɛɢɧɚɬ; 

ȾɈ — ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ; 

ɑȺɗɋ — ɑɟɪɧɨɛɵɥɶɫɤɚɹ ɚɬɨɦɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
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