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ȼ ɪɚɛɨɬɟ ɩɪɢɜɨɞɢɬɫɹ ɤɪɚɬɤɢɣ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɪɚɞɢɚɰɢɨɧɧɵɯ ɷɮɮɟɤɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɟ ɩɪɨɰɟɫɫɵ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɦɨɥɟɤɭɥɵ 
ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (ȾɇɄ), ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɨɪɝɚɧɢɡɦɟ ɧɚ ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ 
ɩɪɢ ɟɝɨ ɩɨɝɥɨɳɟɧɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɦɨɳɧɨɫɬɟɣ ɞɨɡ, ɫɨɡɞɚɜɚɟɦɵɯ 
ɢɨɧɢɡɢɪɭɸɳɢɦ ɢɡɥɭɱɟɧɢɟɦ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɩɨɫɥɟɞɧɟɝɨ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɧɚ ɱɟɥɨɜɟɤɚ, ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɹɜɥɹɸɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ, ɢɝɪɚɸɳɢɟ 
ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧ, ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɳɢɯ ɢɨɧɢɡɢɪɭɸɳɟɟ ɢɡɥɭɱɟɧɢɟ 
ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɦɟɞɢɰɢɧɟ, ɨɫɨɛɵɯ ɜɢɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɜ ɪɚɛɨɬɟ ɭɞɟɥɹɟɬɫɹ 
ɜɨɡɞɟɣɫɬɜɢɸ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɞɟɬɟɣ, ɬɪɟɛɭɹ ɩɨɜɵɲɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɩɪɢ 
ɞɢɚɝɧɨɫɬɢɤɟ ɡɚɛɨɥɟɜɚɧɢɣ ɩɪɢ ɩɨɫɬɴɹɞɟɪɧɵɯ ɚɜɚɪɢɹɯ, ɚ ɬɚɤɠɟ ɜɨ ɜɪɟɦɹ ɞɢɚɝɧɨɫɬɢɤɢ ɢɥɢ 
ɥɟɱɟɧɢɹ ɪɚɞɢɚɰɢɟɣ. ȼ ɤɚɱɟɫɬɜɟ ɦɟɪ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɞɨɡɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɫɬɚɬɶɟ ɩɪɢɜɨɞɢɬɫɹ ɤɪɚɬɤɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ 
ɟɺ ɰɟɥɹɦɢ, ɡɚɞɚɱɚɦɢ ɢ ɦɟɬɨɞɚɦɢ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 
ɩɨɫɥɟɞɫɬɜɢɹ ɪɚɞɢɚɰɢɨɧɧɵɯ ɚɜɚɪɢɣ ɢ ɨɰɟɧɢɬɶ ɞɨɡɨɜɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɫɨɧɚɥ Ⱥɗɋ ɢ 
ɧɚɫɟɥɟɧɢɟ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɨɧɢɡɢɪɭɸɳɟɟ ɢɡɥɭɱɟɧɢɟ, ɪɚɞɢɚɰɢɨɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ, 
ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ ȾɇɄ, ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ȺɋɄɊɈ), ɞɨɡɚ ɢ ɦɨɳɧɨɫɬɶ ɞɨɡɵ 
ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ.  
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 24.03.2020 

ɉɨɫɥɟ ɞɨɪɚɛɨɬɤɢ 0β.06.β0β0     
ɉɪɢɧɹɬɚ ɤ ɩɭɛɥɢɤɚɰɢɢ 08.06.β0β0 

 
ȼɜɟɞɟɧɢɟ 
ɉɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ (ɂɂ) ɱɟɪɟɡ ɤɚɤɭɸ-ɥɢɛɨ 

ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɫɪɟɞɭ ɢɥɢ ɬɤɚɧɶ ɤɚɤɨɝɨ-ɥɢɛɨ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɠɞɟ ɜɫɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɢɞ ɂɂ (α, ȕ, Ȗ, n0, p ɢ ɩɪ.), ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ 
ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɢɡɥɭɱɟɧɢɹ, ɬ.ɟ. ɫɜɨɣɫɬɜ ɢɨɧɢɡɢɪɭɸɳɢɯ ɱɚɫɬɢɰ, 
ɡɚɜɢɫɹɳɢɯ ɨɬ ɢɯ ɢɨɧɢɡɢɪɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɡɚɜɢɫɹɬ ɨɬ 
ɦɚɫɫɵ ɱɚɫɬɢɰɵ ɟɟ ɡɚɪɹɞɚ ɢ ɷɧɟɪɝɢɢ, ɪɚɜɧɨ ɤɚɤ ɨɬ ɡɚɪɹɞɚ ɢ ɩɥɨɬɧɨɫɬɢ ɜɟɳɟɫɬɜɚ, ɜ 
ɤɨɬɨɪɨɦ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɂɂ. ȼɟɥɢɱɢɧɚ ɩɨɝɥɨɳɟɧɧɨɣ ɞɨɡɵ – ɷɧɟɪɝɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɩɨɝɥɨɳɟɧɧɚɹ ɜ ɨɛɴɟɦɟ ɜɟɳɟɫɬɜɚ, ɨɬɧɟɫɟɧɧɚɹ ɤ ɦɚɫɫɟ ɨɛɴɟɦɚ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ, 
ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɝɪɟɣ (1 Ƚɪ=1 Ⱦɠ/ɤɝ).  

ɗɤɫɩɨɡɢɰɢɨɧɧɚɹ ɞɨɡɚ X ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɷɧɟɪɝɢɢ ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, 
ɡɚɬɪɚɱɟɧɧɨɣ ɧɚ ɢɨɧɢɡɚɰɢɸ ɦɨɥɟɤɭɥ ɜɨɡɞɭɯɚ ɢ ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ 
ɫɭɦɦɚɪɧɨɝɨ ɡɚɪɹɞɚ ɜɫɟɯ ɢɨɧɨɜ ɨɞɧɨɝɨ ɡɧɚɤɚ, ɫɨɡɞɚɧɧɵɯ ɜ ɜɨɡɞɭɯɟ, ɤɨɝɞɚ ɜɫɟ ɷɥɟɤɬɪɨɧɵ 
ɢ ɩɨɡɢɬɪɨɧɵ, ɨɫɜɨɛɨɠɞɟɧɧɵɟ ɮɨɬɨɧɚɦɢ ɜ ɷɥɟɦɟɧɬɚɪɧɨɦ ɨɛɴɟɦɟ dm, ɩɨɥɧɨɫɬɶɸ 
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ɩɨɬɟɪɹɥɢ ɫɜɨɸ ɷɧɟɪɝɢɸ, ɤ ɦɚɫɫɟ ɷɬɨɝɨ ɨɛɴɟɦɚ dm. ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ ɷɤɫɩɨɡɢɰɢɨɧɧɨɣ 
ɞɨɡɵ – Ʉɥ/ɤɝ (ɜɧɟɫɢɫɬɟɦɧɨɣ – ɪɟɧɬɝɟɧ (Ɋ)). ɏɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɨɫɜɟɧɧɨ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 
ɢɡɥɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɟɪɦɚ – ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɵ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɤɢɧɟɬɢɱɟɫɤɢɯ ɷɧɟɪɝɢɣ 
ɜɫɟɯ ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɢɡɥɭɱɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɪɧɨɦ 
ɨɛɴɟɦɟ ɜɟɳɟɫɬɜɚ, ɤ ɦɚɫɫɟ ɜ ɷɬɨɦ ɨɛɴɟɦɟ. ȼ ɤɚɱɟɫɬɜɟ ɜɟɳɟɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɞɭɯ, 
ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ – ɝɪɟɣ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢ ɯɪɨɧɢɱɟɫɤɨɦ ɨɛɥɭɱɟɧɢɢ ɱɟɥɨɜɟɤɚ ɜ 
ɦɚɥɵɯ ɞɨɡɚɯ ɫɥɭɠɢɬ ɜɟɥɢɱɢɧɚ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɵ. Ⱦɨɡɚ ɷɤɜɢɜɚɥɟɧɬɧɚɹ HT,R – 

ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ ɜ ɨɪɝɚɧɟ ɢɥɢ ɬɤɚɧɢ, ɭɦɧɨɠɟɧɧɚɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɜɡɜɟɲɢɜɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɱɟɫɬɜɚ) ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɢɡɥɭɱɟɧɢɹ, 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1), Д1, β, γЖ, ɟɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɹ ɤɨɬɨɪɨɣ ɫɥɭɠɢɬ ɡɢɜɟɪɬ5

 (Ɂɜ). 
 

                                                    HT, R = WR × DT, R ,                                                           (1)  
                                                       

ɝɞɟ DT, R – ɫɪɟɞɧɹɹ ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ ɜ ɨɪɝɚɧɟ ɢɥɢ ɬɤɚɧɢ T;  

      WR – ɜɡɜɟɲɢɜɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɢɡɥɭɱɟɧɢɹ R, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɨɝɨ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɂɂ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 
ɢɡɥɭɱɟɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɡɜɟɲɢɜɚɸɳɢɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɞɨɡɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɞɨɡ ɞɥɹ ɷɬɢɯ ɜɢɞɨɜ ɢɡɥɭɱɟɧɢɹ.  
 
Ɍɚɛɥɢɰɚ 1 – ȼɡɜɟɲɢɜɚɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ WR ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɢɡɥɭɱɟɧɢɹ Д1Ж ДАОТРСЭТЧР ПКМЭШЫЬ WR 

for individual types of radiation] 

 

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɂɂ ɧɚ ɤɚɤɨɣ-ɥɢɛɨ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɨɛɴɟɤɬ ɧɚɯɨɞɹɬ ɷɮɮɟɤɬɢɜɧɭɸ 
ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɞɨɡɭ (Hȿ), ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɦɟɪɚ ɪɢɫɤɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɞɚɥɟɧɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɨɛɥɭɱɟɧɢɹ ɜɫɟɝɨ ɬɟɥɚ ɱɟɥɨɜɟɤɚ ɢ ɨɬɞɟɥɶɧɵɯ 
ɟɝɨ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ ɫ ɭɱɟɬɨɦ ɢɯ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ДβЖ. Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɭɦɦɭ 
ɩɪɨɢɡɜɟɞɟɧɢɣ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɵ ɜ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɜɡɜɟɲɢɜɚɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (2):  

 

                                                               ,E T T

T

H W H                                                   (2) 

 

ɝɞɟ HT – ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɞɨɡɚ ɜ T-ɦ ɨɪɝɚɧɟ ɢɥɢ ɬɤɚɧɢ;  
      WT – ɜɡɜɟɲɢɜɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɪɝɚɧɚ ɢɥɢ ɬɤɚɧɢ T (ɫɦ. ɬɚɛɥ. 1, ɪɢɫ. 1), 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɨɬɧɨɲɟɧɢɟ ɫɬɨɯɚɫɬɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɫɦɟɪɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɨɛɥɭɱɟɧɢɹ Ɍ-ɝɨ ɨɪɝɚɧɚ ɢɥɢ ɬɤɚɧɢ ɤ ɪɢɫɤɭ ɫɦɟɪɬɢ ɨɬ ɪɚɜɧɨɦɟɪɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɬɟɥɚ ɩɪɢ 

                                                             
5
 Ɋɨɥɶɮ Ɂɢɜɟɪɬ (ɧɟɦ. Rolf Maximilian Sievert; 06.05.18λ6 ɝɨɞɚ — 0γ.10.1λ66 ɝɨɞɚ) – ɢɡɜɟɫɬɧɵɣ ɲɜɟɞɫɤɢɣ ɭɱɟɧɵɣ, ɜɧɟɫɲɢɣ 

ɛɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɪɚɡɥɢɱɧɵɟ ɨɛɥɚɫɬɢ ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ Ȗ-ɢɡɥɭɱɟɧɢɹ. 

ȼɢɞ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ȼɡɜɟɲɢɜɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ WR 

Ɏɨɬɨɧɵ ɥɸɛɵɯ ɷɧɟɪɝɢɣ 1 

ɗɥɟɤɬɪɨɧɵ ɢ ɦɸɨɧɵ ɥɸɛɵɯ ɷɧɟɪɝɢɣ 1 

ɇɟɣɬɪɨɧɵ ɫ ɷɧɟɪɝɢɟɣμ 
ɦɟɧɟɟ 10 ɤɷȼ 5 

ɨɬ 10 ɞɨ 100 ɤɷȼ 10 

ɨɬ 100 ɤɷȼ ɞɨ β Ɇɷȼ 20 

ɨɬ β ɞɨ β0 Ɇɷȼ 10 

ɛɨɥɟɟ β0 Ɇɷȼ 5 

ɉɪɨɬɨɧɵ ɫ ɷɧɟɪɝɢɟɣ ɛɨɥɟɟ β Ɇɷȼ, ɤɪɨɦɟ ɩɪɨɬɨɧɨɜ ɨɬɞɚɱɢ 5 

Ⱥɥɶɮɚ-ɱɚɫɬɢɰɵ, ɨɫɤɨɥɤɢ ɞɟɥɟɧɢɹ, ɬɹɠɟɥɵɟ ɹɞɪɚ 20 

ɉɪɢɦɟɱɚɧɢɟ. ȼɫɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɢɡɥɭɱɟɧɢɸ, ɩɚɞɚɸɳɟɦɭ ɧɚ ɬɟɥɨ, ɚ ɜ ɫɥɭɱɚɟ ɜɧɭɬɪɟɧɧɟɝɨ 
ɨɛɥɭɱɟɧɢɹ – ɢɫɩɭɫɤɚɟɦɨɦɭ ɩɪɢ ɹɞɟɪɧɨɦ ɩɪɟɜɪɚɳɟɧɢɢ. 



18 ɈɊɍɆɈ ɢ ɞɪ.  

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) 2020 

ɨɞɢɧɚɤɨɜɵɯ ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɞɨɡɚɯ (ɪɢɫ. 1), ɜɟɥɢɱɢɧɚ WT = 0,γ0, ɨɬɜɟɞɟɧɧɚɹ ɧɚ ɜɫɟ 
ɞɪɭɝɢɟ ɨɪɝɚɧɵ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨɪɨɜɧɭ ɦɟɠɞɭ ɩɹɬɶɸ ɨɫɬɚɜɲɢɦɢɫɹ ɨɪɝɚɧɚɦɢ ɢ 
ɬɤɚɧɹɦɢ, ɧɟ ɭɤɚɡɚɧɧɵɦɢ ɧɚ ɪɢɫɭɧɤɟ 1, ɤɨɬɨɪɵɟ ɩɨɥɭɱɢɥɢ ɫɚɦɭɸ ɜɵɫɨɤɭɸ 
ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɞɨɡɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, WT ɨɩɪɟɞɟɥɹɟɬ ɜɟɫɨɜɨɣ ɜɤɥɚɞ ɞɚɧɧɨɝɨ ɨɪɝɚɧɚ ɢɥɢ 
ɬɤɚɧɢ ɜ ɪɢɫɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɨɪɝɚɧɢɡɦɚ, ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɨɛɥɭɱɟɧɢɢμ 1.T

T

W                                                                      

 

 
Ɋɢɫɭɧɨɤ 1 – ȼɡɜɟɲɢɜɚɸɳɢɟ ɮɚɤɬɨɪɵ WT ɢ ɪɢɫɤ ɫɦɟɪɬɢ RT ɨɬ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɨɩɭɯɨɥɟɣ ɢ 

ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ ɞɟɮɟɤɬɨɜ (ɭ ɩɟɪɜɵɯ ɞɜɭɯ ɩɨɤɨɥɟɧɢɣ ɨɛɥɭɱɟɧɧɵɯ ɥɢɰ) ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɥɭɱɟɧɢɹ ɧɚ 1 
ɱɟɥɨɜɟɤɚ ɩɪɢ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɟ 1 Ɂɜ ɞɥɹ ɡɚɞɚɱ ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ДβЖ ДАОТРСТЧР ПКМЭШЫЬ WT and RT 

death risk from malignant tumors and hereditary defects (in the first two generations of exposed individuals) as a 

result of exposure to 1 person at an equivalent dose of 1 Sv for radiation protection tasks] 
 

Ɉɰɟɧɤɨɣ ɩɨɫɥɟɞɫɬɜɢɣ ɨɛɥɭɱɟɧɢɹ ɝɪɭɩɩɵ ɥɢɰ ɞɥɹ ɰɟɥɟɣ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɜɜɨɞɢɬɫɹ ɜɟɥɢɱɢɧɚ – ɤɨɥɥɟɤɬɢɜɧɚɹ ɷɮɮɟɤɬɢɜɧɚɹ ɞɨɡɚ, ɟɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɱɟɥɨɜɟɤɨ-ɡɢɜɟɪɬ (ɱɟɥ-Ɂɜ). 

ɇɨɪɦɢɪɭɟɦɵɟ ɜɟɥɢɱɢɧɵ (ɨɫɧɨɜɧɵɟ ɞɨɡɨɜɵɟ ɩɪɟɞɟɥɵ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡɦɟɪɢɬɶ 
ɧɟɜɨɡɦɨɠɧɨ. Ⱦɥɹ ɨɰɟɧɤɢ ɧɨɪɦɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ ɩɪɢ ɪɚɞɢɚɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɨɩɟɪɚɰɢɨɧɧɵɟ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɨɩɪɟɞɟɥɹɟɦɵɦɢ ɜ ɢɡɦɟɪɟɧɢɹɯ ɜɟɥɢɱɢɧɚɦɢ. ɗɬɢ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɵ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɪɦɢɪɭɟɦɵɦ ɜɟɥɢɱɢɧɚɦ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɥɭɱɟɧɢɹ ɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ ɨɰɟɧɤɢ ɧɨɪɦɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ. 

ɉɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɟ ɡɚ ɡɧɚɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɞɨɡɵ 
ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɞɨɡɵ Hp(d), ɪɚɜɧɵɣ 
ɷɤɜɢɜɚɥɟɧɬɭ ɞɨɡɵ ɜ ɦɹɝɤɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɬɤɚɧɢ ɧɚ ɝɥɭɛɢɧɟ d(ɦɦ) ɩɨɞ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɨɣ ɧɚ ɬɟɥɟ ɜɡɪɨɫɥɨɝɨ ɱɟɥɨɜɟɤɚ. 

ɉɪɢ ɤɨɧɬɪɨɥɟ ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɤɚɱɟɫɬɜɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɜɟɥɢɱɢɧɵ 
ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ ɩɪɢɧɹɬ ɚɦɛɢɟɧɬɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɞɨɡɵ (ɚɦɛɢɟɧɬɧɚɹ ɞɨɡɚ) H*

(d). 

ɉɚɪɚɦɟɬɪ d ɨɩɪɟɞɟɥɹɟɬ ɫɨɨɬɧɨɲɟɧɢɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɢ ɧɨɪɦɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧμ 
- ɩɪɢ Н = 10 ɦɦ ɜɟɥɢɱɢɧɵ H*(10) ɢ HP(10) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɮɮɟɤɬɢɜɧɨɣ ɞɨɡɟ 

ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ; 
- ɩɪɢ Н = γ ɦɦ ɜɟɥɢɱɢɧɵ H*(3) ɢ HP(3) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɟ ɜɧɟɲɧɟɝɨ 

ɨɛɥɭɱɟɧɢɹ ɯɪɭɫɬɚɥɢɤɚ ɝɥɚɡɚ; 
- ɩɪɢ Н = 0,07 ɦɦ ɜɟɥɢɱɢɧɵ H*(0,07) ɢ HP(0,07) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɟ 

ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ ɤɨɠɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɟɪɚɰɢɨɧɧɵɟ ɜɟɥɢɱɢɧɵ ɞɨɥɠɧɵ ɩɨɡɜɨɥɹɬɶ ɨɰɟɧɢɜɚɬɶ ɞɜɚ ɬɢɩɚ 

ɞɨɡ ɨɛɥɭɱɟɧɢɹμ ɞɥɹ ɫɢɥɶɧɨ ɩɪɨɧɢɤɚɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ – ɷɮɮɟɤɬɢɜɧɭɸ ɞɨɡɭ, ɞɥɹ ɫɥɚɛɨ 
ɩɪɨɧɢɤɚɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ – ɥɨɤɚɥɶɧɭɸ ɞɨɡɭ ɞɥɹ ɤɨɠɢ ɢɥɢ ɞɨɡɭ ɞɥɹ ɯɪɭɫɬɚɥɢɤɚ ɝɥɚɡɚ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɣ ɞɨɡɵ ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɨɛɥɭɱɟɧɢɢ ɜɜɨɞɢɬɫɹ ɜɟɥɢɱɢɧɚ 
ɨɠɢɞɚɟɦɨɣ ɷɮɮɟɤɬɢɜɧɨɣ ɞɨɡɵ (committed dose). Ɉɧɚ ɢɫɩɨɥɶɡɭɟɦɚɹ ɤɚɤ ɦɟɪɚ ɪɢɫɤɚ 



 ɈɋɈȻȿɇɇɈɋɌɂ ȼɈɁȾȿɃɋɌȼɂə ɂɈɇɂɁɂɊɍɘɓȿȽɈ ɂɁɅɍɑȿɇɂə 19 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɞɚɥɟɧɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɥɭɱɟɧɢɹ ɜɫɟɝɨ ɬɟɥɚ ɱɟɥɨɜɟɤɚ ɢ 
ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ ɫ ɭɱɟɬɨɦ ɢɯ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ (ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ 
ɷɮɮɟɤɬɵ) ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɭɦɦɭ ɩɪɨɢɡɜɟɞɟɧɢɣ ɨɠɢɞɚɟɦɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɵ ɜ 
ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɡɜɟɲɢɜɚɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. ȿɞɢɧɢɰɚ 
ɨɠɢɞɚɟɦɨɣ ɷɮɮɟɤɬɢɜɧɨɣ ɞɨɡɵ – ɡɢɜɟɪɬ (Ɂɜ). Ɉɰɟɧɤɨɣ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɝɨ ɷɮɮɟɤɬɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ ɨɪɝɚɧɚ ɹɜɥɹɟɬɫɹ ɈȻɗ-ɜɡɜɟɲɟɧɧɚɹ ɞɨɡɚ, ɤɨɬɨɪɚɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɨɡɵ ɜ ɨɪɝɚɧɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɈȻɗ ɢɡɥɭɱɟɧɢɹ. 
ȿɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɹ ɫɥɭɠɢɬ ɝɪɷɣ-ɷɤɜɢɜɚɥɟɧɬ (Ƚɪ-ɗɤɜ). ɈȻɗ-ɜɡɜɟɲɟɧɧɚɹ ɞɨɡɚ ɹɜɥɹɟɬɫɹ 
ɧɨɜɨɣ ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɨɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɚɪɢɣɧɨɝɨ 
ɨɛɥɭɱɟɧɢɹ ɢ ɟɟ ɜɜɟɞɟɧɢɹ ɜ ɩɪɚɤɬɢɤɭ, ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɚɧɚɥɢɡɚ ɭɪɨɤɨɜ 
ɪɟɚɝɢɪɨɜɚɧɢɹ ɧɚ ɪɚɞɢɚɰɢɨɧɧɵɟ ɚɜɚɪɢɢ. 

ȼ ɫɨɜɪɟɦɟɧɧɭɸ ɫɢɫɬɟɦɭ ɞɨɡɢɦɟɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɜɜɟɞɟɧɨ ɩɨɧɹɬɢɟ 
ɷɤɜɢɞɨɡɢɦɟɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ 
ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɤɨɧɤɪɟɬɧɨ ɧɚ ɱɟɥɨɜɟɤɚ. ɉɨ ɫɜɨɟɦɭ ɧɚɡɧɚɱɟɧɢɸ ɨɧɢ 
ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵμ 
- ɜɟɥɢɱɢɧɵ ɞɥɹ ɨɰɟɧɤɢ ɪɢɫɤɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɷɮɮɟɤɬɨɜ ɨɬ ɢɡɥɭɱɟɧɢɹ 

(ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ ɜ ɨɪɝɚɧɟ ɢɥɢ ɬɤɚɧɢ, ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɞɨɡɚ ɜ ɨɪɝɚɧɟ ɢɥɢ ɬɤɚɧɢ ɢ ɈȻɗ-

ɜɡɜɟɲɟɧɧɚɹ ɞɨɡɚ); 
- ɜɟɥɢɱɢɧɵ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɫɬɨɹɧɢɸ ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɨ ɜɟɪɨɹɬɧɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɷɮɮɟɤɬɨɜ (ɷɮɮɟɤɬɢɜɧɚɹ ɞɨɡɚ); 
- ɜɟɥɢɱɢɧɵ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

(ɷɤɜɢɜɚɥɟɧɬ ɞɨɡɵ, ɚɦɛɢɟɧɬɧɵɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɷɤɜɢɜɚɥɟɧɬɵ ɞɨɡɵ ɢ ɨɠɢɞɚɟɦɚɹ 
ɷɮɮɟɤɬɢɜɧɚɹ ɞɨɡɚ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɥɭɱɟɧɢɹ). 

ɇɚɪɹɞɭ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ, ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ 
ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɧɚ ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɵ ɱɟɥɨɜɟɤɚ, ɡɧɚɱɢɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɢɡɥɭɱɟɧɢɹ ɧɚ ɤɥɟɬɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ ɛɢɨɦɚɫɫɵ. Ɂɧɚɧɢɟ ɷɬɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɢɯ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɧɹɬɶ, ɩɨɱɟɦɭ ɨɞɧɢ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ 
ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɂɂ, ɞɪɭɝɢɟ – ɦɟɧɟɟ (ɬɚɛɥ. β), ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɚ ɫ ɞɪɭɝɨɣ – 

ɫɮɨɪɦɢɪɨɜɚɬɶ ɡɚɳɢɬɧɵɣ ɦɟɯɚɧɢɡɦ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɵɞɟɪɠɢɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɨɡɨɜɵɟ 
ɧɚɝɪɭɡɤɢ ɛɟɡ ɥɟɬɚɥɶɧɨɝɨ ɢɫɯɨɞɚ.  

 

Ɍɚɛɥɢɰɚ β – Ʌɟɬɚɥɶɧɵɟ ɞɨɡɵ ɨɛɥɭɱɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ Д4Ж (ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ) ɢ 
ɱɟɥɨɜɟɤɚ Д5Ж ДLОЭСКХ ЫКНТКЭТШЧ НШЬОЬ ПШЫ ЯКЫТШЮЬ КЧТЦКХ ЬЩОМТОЬ (КММШЫНТЧР ЭШ ЩЮЛХТЬСОН НКЭК) КЧН СЮЦКЧЬЖ 

 

 

ȼɢɞ ɠɢɜɨɬɧɨɝɨ 

ɢɥɢ ɱɟɥɨɜɟɤ 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɫɦɟɪɬɟɥɶɧɚɹ ɞɨɡɚ ɜ Ɂɜ 

Ⱦɨɡɚ 50 % ɜɵɠɢɜɚɟɦɨɫɬɢ 
ɜ Ɂɜ 

Ɇɢɧɢɦɚɥɶɧɚɹ ɚɛɫɨɥɸɬɧɚɹ 
ɫɦɟɪɬɟɥɶɧɚɹ ɞɨɡɚ ɜ Ɂɜ 

ɍɥɢɬɤɢ - 2000 - 

Ⱥɦɟɛɵ (ɩɪɨɫɬɟɣɲɢɟ) 1000 - 3000 1000 - 

ɇɚɫɟɤɨɦɵɟ 10 - 100  - - 

Ⱦɪɨɡɨɮɢɥɵ - 8 - 

ɉɬɢɰɵ, ɪɵɛɵ  8 - 20 - - 

Ʉɪɨɥɢɤɢ 8 8,5 - 11 14 

ɏɨɦɹɤɢ - 7 - 8,8 - 

Ʉɪɵɫɵ 2,5 - 3,0 4,5 - 6 6,5 - 8 

Ɉɛɟɡɶɹɧɵ - 5 - 6 - 

Ɇɵɲɢ 2 3,5 - 4 5,5 - 8 

ɋɨɛɚɤɢ 2,75 3,25 - 4 6 

Ɇɨɪɫɤɢɟ ɫɜɢɧɤɢ - 2 - 4 4 

Ʉɨɡɵ - 3,5 - 

ɋɜɢɧɶɢ - 4 - 5 - 

ɑɟɥɨɜɟɤ 6  3 - 5 6 - 7 
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ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɥɢɬɟɪɚɬɭɪɟ, ɨɫɜɟɳɚɸɳɟɣ ɩɪɨɛɥɟɦɵ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɷɬɢɦ ɜɨɩɪɨɫɚɦ ɭɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɜɧɢɦɚɧɢɹ 
ɜɨɡɦɨɠɧɨ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɨɧɢ ɫɤɨɪɟɟ ɨɬɧɨɫɹɬɫɹ ɤ ɨɛɥɚɫɬɢ ɛɢɨɥɨɝɢɢ, ɧɟɠɟɥɢ ɤ 
ɬɟɯɧɢɱɟɫɤɢɦ ɩɪɨɛɥɟɦɚɦ. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɞɚɥɶɧɟɣɲɟɟ ɧɚɲɟ ɜɧɢɦɚɧɢɟ ɛɭɞɟɬ ɭɞɟɥɟɧɨ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɦɭ 
ɚɧɚɥɢɡɭ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɂɂ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. ɗɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɧɚ ɱɟɥɨɜɟɤɚ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ 
ɪɚɦɤɚɯ ɪɟɲɟɧɢɹ ɜɨɟɧɧɵɯ ɤɨɧɮɥɢɤɬɨɜ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɹɞɟɪɧɨɣ ɛɨɦɛɚɪɞɢɪɨɜɤɢ, 
ɜɩɟɪɜɵɟ ɜ ɢɫɬɨɪɢɢ ɱɟɥɨɜɟɱɟɫɬɜɚ, ɫɧɚɱɚɥɚ ɜ ɏɢɪɨɫɢɦɟ, ɚ ɜɫɤɨɪɟ ɩɨɫɥɟ ɷɬɨɝɨ ɢ ɜ 
ɇɚɝɚɫɚɤɢ Д6Ж, ɩɪɟɞɨɫɬɚɜɢɥɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɝɨ, ɱɬɨ ɢɧɬɟɧɫɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɂɂ 
ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ. ɗɬɨ ɩɪɨɹɜɥɹɥɨɫɶ ɭ ɜɵɠɢɜɲɢɯ 
ɩɨɫɥɟ ɚɬɨɦɧɨɣ ɛɨɦɛɚɪɞɢɪɨɜɤɢ ɠɟɧɳɢɧ, ɭ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɥɨɫɶ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɡɚɛɨɥɟɜɚɧɢɣ ɤɪɨɜɢ, ɪɚɤɚ ɦɨɥɨɱɧɵɯ ɠɟɥɟɡ ɢ ɞɪɭɝɢɯ ɡɚɛɨɥɟɜɚɧɢɣ.  

Ⱦɚɥɶɧɟɣɲɢɟ ɪɟɡɭɥɶɬɚɬɵ Д6Ж ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 
ɢɡɥɭɱɟɧɢɹ ɜ ɞɟɬɫɤɨɦ ɜɨɡɪɚɫɬɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢɡɛɵɬɨɱɧɨɝɨ ɪɢɫɤɚ 
ɪɚɡɜɢɬɢɹ ɪɚɤɚ ɭ ɞɟɬɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɡɪɨɫɥɵɦɢ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɢɯ ɛɨɥɟɟ ɜɵɫɨɤɭɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɞɢɚɰɢɢ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɨɩɭɯɨɥɟɣ. ɗɬɨ ɩɨɤɚɡɚɥɢ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɑɟɪɧɨɛɵɥɟ ɝɪɭɩɩɨɣ ɚɜɬɨɪɨɜ ɭɤɚɡɚɧɧɨɣ 
ɪɚɛɨɬɵ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɜɨɩɪɨɫ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɳɢɬɨɜɢɞɧɨɣ 
ɠɟɥɟɡɵ ɭ ɞɟɬɟɣ ɢ ɜɡɪɨɫɥɵɯ, ɤɨɬɨɪɵɟ ɩɨɞɜɟɪɝɚɥɢɫɶ ɜɨɡɞɟɣɫɬɜɢɸ ɜɵɫɨɤɢɯ ɞɨɡ ɨɛɥɭɱɟɧɢɹ 
ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ (ɛɨɥɟɟ 1 Ƚɪ). Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨ ɩɪɨɰɟɫɫɵ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɟ ɩɪɨɯɨɠɞɟɧɢɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ 

Ⱦɨɡɚ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ, ɩɨɝɥɨɳɟɧɧɚɹ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ, ɢɧɢɰɢɢɪɭɟɬ 
ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ ɪɚɡɥɢɱɧɵɯ ɫɨɛɵɬɢɣ. ȼɨ-ɩɟɪɜɵɯ, ɷɬɨ ɮɢɡɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɫ 
ɩɟɪɟɞɚɱɟɣ ɷɧɟɪɝɢɢ ɨɬ ɢɨɧɢɡɢɪɭɸɳɢɯ ɱɚɫɬɢɰ ɤ ɚɬɨɦɚɦ ɢ ɦɨɥɟɤɭɥɚɦ ɨɤɪɭɠɚɸɳɢɯ 
ɬɤɚɧɟɣ, ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɡɚɧɢɦɚɟɬ ɨɤɨɥɨ 10-13

 ɫ. Ⱦɚɥɟɟ ɫɥɟɞɭɸɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɩɟɪɟɞɚɱɚ ɜɧɭɬɪɢɦɨɥɟɤɭɥɹɪɧɨɣ ɷɧɟɪɝɢɢ, ɜɨɡɛɭɠɞɟɧɢɟ ɢ ɢɨɧɢɡɚɰɢɹ 
ɚɬɨɦɨɜ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɨɤɨɥɨ 10-10

 ɫ. Ɂɚɬɟɦ ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɜ ɷɬɨɬ ɦɨɦɟɧɬ 
ɩɟɪɜɢɱɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 
ɨɤɨɥɨ 10-6

 ɫ. Ⱦɚɥɟɟ ɫɥɟɞɭɸɬ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɩɨɜɪɟɠɞɟɧɧɵɟ 
ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ ɦɨɝɭɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɵ ɢɥɢ ɧɟɨɛɪɚɬɢɦɨ ɩɨɜɪɟɠɞɟɧɵ. 
ɇɚɛɥɸɞɚɟɦɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɝɢɛɟɥɢ ɤɥɟɬɨɤ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɨɜ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ. ȼɫɟ ɷɬɢ 
ɩɪɨɰɟɫɫɵ ɩɪɢɜɨɞɹɬ ɤ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɪɚɞɢɨɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɞɢɚɰɢɢ ɧɚ 
ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ Д7Ж. 

Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ 

ȼɫɤɨɪɟ ɩɨɫɥɟ ɨɬɤɪɵɬɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ ɛɵɥɨ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɥɸɛɨɣ ɠɢɜɨɣ ɨɛɴɟɤɬ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɨɡɟ ɨɛɥɭɱɟɧɢɹ ɩɨɝɢɛɚɟɬ. 
ɉɨɝɥɨɳɟɧɧɵɟ ɞɨɡɵ ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ D, ɩɪɢɜɨɞɹɳɢɟ ɤ ɝɢɛɟɥɢ ɪɚɡɧɵɯ ɨɛɴɟɤɬɨɜ ɜ 
ɨɛɥɭɱɟɧɧɨɣ ɩɨɩɭɥɹɰɢɢ, ɪɚɡɥɢɱɚɸɬɫɹ ɜ ɨɱɟɧɶ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. Ⱦɥɹ ɱɟɥɨɜɟɤɚ ɞɨɡɚ 
ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɜɵɡɵɜɚɸɳɚɹ 50 %-ɸ ɜɟɪɨɹɬɧɨɫɬɶ ɝɢɛɟɥɢ, ɪɚɜɧɚ 4,5 Ƚɪ  
(450 Ɋ, ɫɦ. ɬɚɛɥ. β). 

Ʉɚɠɞɨɦɭ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɜɢɞɭ ɫɜɨɣɫɬɜɟɧɧɚ ɫɜɨɹ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. ɋɬɟɩɟɧɶ 
ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɢɥɶɧɨ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɜɢɞɚ, ɚ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɞɢɜɢɞɭɭɦɚ ɡɚɜɢɫɢɬ ɬɚɤɠɟ ɨɬ ɜɨɡɪɚɫɬɚ ɢ ɩɨɥɚ, ɞɚɠɟ ɜ ɨɞɧɨɦ ɨɪɝɚɧɢɡɦɟ 
ɪɚɡɥɢɱɧɵɟ ɨɪɝɚɧɵ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɤɚɤ ɷɬɨ ɫɥɟɞɭɟɬ ɢɡ 
ɪɢɫɭɧɤɚ 1.   

ɇɚ ɪɢɫɭɧɤɟ β ɩɪɢɜɟɞɟɧɵ ɤɥɟɬɤɢ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɨɝɨ. ɋɨɫɬɚɜɥɹɸɳɢɟ 
ɤɨɦɩɨɧɟɧɬɵ ɤɥɟɬɤɢ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ ɪɚɡɥɢɱɚɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ. Ȼɨɥɶɲɢɧɫɬɜɨ 
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

ɤɥɟɬɨɤ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢɦɟɸɬ ɬɢɩɢɱɧɵɟ ɪɚɡɦɟɪɵ 10-γ0 ɦɤɦ. Ʉɥɟɬɤɚ ɜ ɨɫɧɨɜɧɨɦ 
ɫɨɫɬɨɢɬ ɢɡ ɤɥɟɬɨɱɧɨɣ ɢɥɢ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ 
ɬɨɧɤɭɸ ɩɥɟɧɤɭ, ɩɨɤɪɵɜɚɸɳɭɸ ɜɫɸ ɤɥɟɬɤɭ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɦɟɧ 
ɜɟɳɟɫɬɜ; ɹɞɪɚ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ȾɇɄ – ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɤɥɟɬɤɢ, 
ɨɛɴɟɞɢɧɟɧɧɵɣ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɛɟɥɤɚ ɜ ɫɬɪɭɤɬɭɪɵ, ɧɚɡɵɜɚɟɦɵɦɢ ɯɪɨɦɨɫɨɦɚɦɢ; 
ɰɢɬɨɩɥɚɡɦɵ – ɫɪɟɞɵ, ɫɨɞɟɪɠɚɳɟɣ ɜɨɞɭ, ɪɚɡɥɢɱɧɵɟ ɫɨɥɢ, ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɪɹɞ ɨɪɝɚɧɟɥɥ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɪɚɛɨɱɢɟ ɱɚɫɬɢ ɤɥɟɬɤɢ Д8Ж. ȼ ɤɚɠɞɨɣ ɤɥɟɬɤɟ 
ɦɧɨɝɢɟ ɬɵɫɹɱɢ ɦɨɥɟɤɭɥ ɮɟɪɦɟɧɬɨɜ ɭɩɪɚɜɥɹɸɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɯɢɦɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ. ȼɫɟ ɩɪɨɰɟɫɫɵ ɜ ɤɥɟɬɤɟ ɫɬɪɨɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɵ. ȼ ɹɞɪɟ 
ɤɥɟɬɤɢ, ɤɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ, ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɝɢɝɚɧɬɫɤɢɟ ɛɢɨɩɨɥɢɦɟɪɧɵɟ ɦɨɥɟɤɭɥɵ 
ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (ȾɇɄ), ɤɨɬɨɪɵɟ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɜ ɩɟɪɢɨɞ ɞɟɥɟɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɜɟ ɫɩɢɪɚɥɟɜɢɞɧɵɟ ɧɢɬɢ. ȼ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɜɟ ɧɢɬɢ ɫɜɹɡɚɧɵ ɱɟɪɟɞɭɸɳɢɦɢɫɹ ɦɨɥɟɤɭɥɚɦɢ ɱɟɬɵɪɟɯ ɬɢɩɨɜ 
ɨɫɧɨɜɚɧɢɣ. ɏɪɨɦɨɫɨɦɵ (ɨɬ ɝɪɟɱ. Chroma – ɰɜɟɬ, ɨɤɪɚɫɤɚ; soma – ɬɟɥɨ) – ɫɬɪɭɤɬɭɪɧɵɟ 
ɷɥɟɦɟɧɬɵ ɹɞɪɚ ɤɥɟɬɤɢ, ɫɨɞɟɪɠɚɳɢɟ ȾɇɄ, ɜ ɤɨɬɨɪɨɣ ɡɚɤɥɸɱɟɧɚ ɧɚɫɥɟɞɫɬɜɟɧɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹ ɨɪɝɚɧɢɡɦɚ. ȼ ɯɪɨɦɨɫɨɦɚɯ ɜ ɥɢɧɟɣɧɨɦ ɩɨɪɹɞɤɟ ɪɚɫɩɨɥɨɠɟɧɵ ɝɟɧɵ (ɨɬ ɝɪɟɱ. 
genos – ɪɨɞ, ɩɪɨɢɫɯɨɠɞɟɧɢɟ) – ɟɞɢɧɢɰɵ ɧɚɫɥɟɞɫɬɜɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɩɪɢɡɧɚɤɚ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɝɟɧɨɜ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɞɢɧɚɪɧɨɦ ɧɚɛɨɪɟ ɯɪɨɦɨɫɨɦ ɞɚɧɧɨɝɨ ɨɪɝɚɧɢɡɦɚ, ɧɚɡɵɜɚɟɬɫɹ ɝɟɧɨɦɨɦ. 

 

 
Ɋɢɫɭɧɨɤ β – Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɥɟɬɤɢ ɠɢɜɨɬɧɨɝɨ (ɚ) ɢ ɱɟɥɨɜɟɤɚ (ɛ)  

[The main cell components of the animal (ɚ) and human (ɛ)] 

 

Ʉɥɟɬɤɢ – ɷɬɨ ɟɞɢɧɢɰɵ ɠɢɜɨɝɨ, ɦɟɥɶɱɚɣɲɢɟ ɫɬɪɭɤɬɭɪɵ, ɜɵɩɨɥɧɹɸɳɢɟ ɮɭɧɤɰɢɢ, 
ɤɨɬɨɪɵɟ ɢ ɨɩɪɟɞɟɥɹɸɬ ɫɨɫɬɨɹɧɢɟ, ɢɦɟɧɭɟɦɨɟ ɠɢɡɧɶɸ Д8Ж. Ʉ ɬɚɤɢɦ ɮɭɧɤɰɢɹɦ ɨɬɧɨɫɹɬɫɹμ 
ɩɨɝɥɨɳɟɧɢɟ ɜɟɳɟɫɬɜ ɢ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɥɨɠɧɵɯ 
ɫɬɪɭɤɬɭɪ ɢɡ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɜɟɳɟɫɬɜ, ɪɨɫɬ ɢ ɪɚɡɦɧɨɠɟɧɢɟ. ȼ ɫɪɟɞɧɟɦ ɜ ɨɪɝɚɧɢɡɦɟ 
ɱɟɥɨɜɟɤɚ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 5·1013

 ɤɥɟɬɨɤ, ɢɡ ɤɨɬɨɪɵɯ ɞɨ β0 % ɤɥɟɬɨɤ ɨɪɝɚɧɢɡɦɚ 
ɢɧɬɟɧɫɢɜɧɨ ɞɟɥɹɬɫɹ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɞɟɥɟɧɢɹ ɤɥɟɬɨɤ ɩɪɢɫɭɳɚ ɤɨɫɬɧɨɦɭ ɦɨɡɝɭ, 
ɤɢɲɟɱɧɢɤɭ, ɤɨɠɟ, ɪɨɝɨɜɢɰɟ ɝɥɚɡɚ, ɩɨɥɨɜɵɦ ɠɟɥɟɡɚɦ. Ɉɞɧɚɤɨ ɛόɥɶɲɚɹ ɱɚɫɬɶ ɨɪɝɚɧɨɜ 
ɫɨɫɬɨɢɬ ɢɡ ɪɟɞɤɨ ɞɟɥɹɳɢɯɫɹ ɤɥɟɬɨɤ (ɩɟɱɟɧɶ, ɥɟɝɤɢɟ, ɫɟɪɞɰɟ, ɫɨɫɭɞɵ, ɤɨɫɬɢ, 
ɷɧɞɨɤɪɢɧɧɵɟ ɠɟɥɟɡɵ). Ʉɥɟɬɤɢ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɞɟɥɹɬɫɹ. Ɍɚɤɢɟ ɨɪɝɚɧɵ 
ɧɚɡɵɜɚɸɬ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ Д8Ж. 

ȼɨɡɞɟɣɫɬɜɢɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɤɥɟɬɤɭ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ȗ- ɢɥɢ ȕ-ɢɡɥɭɱɟɧɢɹ ɫ ɚɬɨɦɚɦɢ ɢɥɢ 
ɦɨɥɟɤɭɥɚɦɢ ɯɪɨɦɨɫɨɦ, ɢɥɢ ɨɩɨɫɪɟɞɨɜɚɧɧɨ ɩɪɢ ɪɚɞɢɨɥɢɡɟ ɜɨɞɵ ɢɥɢ ɞɪɭɝɢɯ ɯɢɦɢɱɟɫɤɢɯ 
ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɰɢɬɨɩɥɚɡɦɟ ɤɥɟɬɤɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɩɪɢ ɧɟɜɵɫɨɤɨɣ 
ɩɥɨɬɧɨɫɬɢ ɂɂ, ȾɇɄ ɦɨɠɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶɫɹ, ɟɫɥɢ ɪɚɡɪɵɜ ɫɜɹɡɢ ɩɪɨɢɡɨɲɟɥ ɬɨɥɶɤɨ ɧɚ 
ɨɞɧɨɣ ɧɢɬɢ, ɟɫɥɢ ɠɟ ɷɮɮɟɤɬ ɪɚɡɪɵɜɚ ɫɜɹɡɢ ɩɪɨɢɡɨɲɟɥ ɧɚ ɞɜɭɯ ɧɢɬɹɯ ȾɇɄ, ɬɨ ɨɧɚ ɧɟ 
ɩɨɞɥɟɠɢɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ (ɪɢɫ. γ), ɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ 
ɫɨɡɞɚɧɢɢ ɧɟɩɨɥɧɨɰɟɧɧɵɯ ɦɨɥɟɤɭɥ, ɫɨɡɞɚɜɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɱɚɝ ɩɨɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɣ 



22 ɈɊɍɆɈ ɢ ɞɪ.  
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ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɤ ɧɟɝɚɬɢɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. ɇɚ ɪɢɫɭɧɤɚɯ γ, 4 
ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ȾɇɄ. ɉɨɫɥɟ 
ɩɪɨɯɨɠɞɟɧɢɹ ɢɡɥɭɱɟɧɢɹ ɫɜɹɡɢ ɦɨɝɭɬ ɛɵɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɵ, ɧɨ ɧɟɩɪɚɜɢɥɶɧɨ (ɪɢɫ. 4). 

 

 
Ɋɢɫɭɧɨɤ γ – ȼɢɞɵ ɪɚɡɪɵɜɨɜ ȾɇɄ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ 

ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ Д8Ж ДTвЩОЬ ШП DNA 
breaks when exposed to ionizing radiation] 

 
Ɋɢɫɭɧɨɤ 4 – Ɋɟɡɭɥɶɬɚɬ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 

ɢɡɥɭɱɟɧɢɹ ɧɚ ȾɇɄ Д8Ж [The result of ionizing 

radiation on DNA] 
 

ȼ ɩɪɨɰɟɫɫɟ ɞɟɥɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɯɨɠɞɟɧɢɟ ɧɢɬɟɣ ȾɇɄ ɢ ɫɢɧɬɟɡ ɧɚ ɤɚɠɞɨɣ 
ɧɢɬɢ, ɤɚɤ ɧɚ ɦɚɬɪɢɰɟ ɟɳɟ ɩɨ ɨɞɧɨɣ ɧɢɬɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɚɧɢɣ. 
ȼ ɨɬɥɢɱɢɟ ɨɬ ɹɞɪɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɭɧɢɤɚɥɶɧɵɟ ɦɨɥɟɤɭɥɵ ȾɇɄ, ɜ ɰɢɬɨɩɥɚɡɦɟ ɫɨɞɟɪɠɚɬɫɹ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɞɭɛɥɢɪɭɸɳɢɟ ɫɬɪɭɤɬɭɪɵ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɷɧɟɪɝɟɬɢɤɭ ɤɥɟɬɤɢ, ɫɢɧɬɟɡ 
ɛɟɥɤɚ, ɬɪɚɧɫɩɨɪɬ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɬ.ɞ.  

ȼ ɚɤɬɢɜɧɨ ɞɟɥɹɳɢɯɫɹ ɤɥɟɬɤɚɯ ɩɟɪɢɨɞ ɦɟɠɞɭ ɞɜɭɦɹ ɤɥɟɬɨɱɧɵɦɢ ɞɟɥɟɧɢɹɦɢ 
ɡɚɧɢɦɚɟɬ ɨɬ 1β ɞɨ 48 ɱ. ɉɪɢ ɷɬɨɦ ɧɚ ɫɚɦ ɩɪɨɰɟɫɫ ɞɟɥɟɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɧɟ ɛɨɥɟɟ ɱɚɫɚ. 
ɉɨɤɚ ɤɥɟɬɤɚ ɧɟ ɞɟɥɢɬɫɹ, ɟɟ ɫɢɫɬɟɦɵ ɧɟ ɜɨɫɩɪɢɧɢɦɚɸɬ ɮɚɤɬ ɧɚɪɭɲɟɧɢɣ, ɤɨɬɨɪɵɣ ɜɨɡɧɢɤ 
ɨɬ ɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ (ɢɥɢ ɨɬ ɧɟɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ). 
Ɉɞɧɚɤɨ ɜ ɩɪɨɰɟɫɫɟ ɞɟɥɟɧɢɹ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɧɨɣ ȾɇɄ ɨɛɪɚɡɭɟɬɫɹ ɪɚɡɪɵɜ ɯɪɨɦɨɫɨɦɵ 
ɢ ɨɛɪɚɡɭɸɬɫɹ ɮɪɚɝɦɟɧɬɵ, ɨɛɪɵɜɤɢ ɯɪɨɦɨɫɨɦ. ɇɨɜɨɨɛɪɚɡɨɜɚɧɧɚɹ ɤɥɟɬɤɚ, ɥɢɲɟɧɧɚɹ 
ɱɚɫɬɢ ȾɇɄ, ɭɬɪɚɱɢɜɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɢɧɬɟɡɭ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɨɠɟɬ ɛɵɬɶ 
ɨɛɪɟɱɟɧɚ ɧɚ ɝɢɛɟɥɶ. ɉɨɷɬɨɦɭ ɢɧɬɟɧɫɢɜɧɨ ɞɟɥɹɳɢɟɫɹ ɤɥɟɬɤɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ 
ɩɨɞɜɟɪɠɟɧɵ ɞɟɣɫɬɜɢɸ ɢɨɧɢɡɢɪɭɸɳɢɯ ɢɡɥɭɱɟɧɢɣ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɜ ɨɪɝɚɧɢɡɦɟ ɞɟɣɫɬɜɭɟɬ 
ɦɟɯɚɧɢɡɦ ɪɟɩɚɪɚɰɢɣ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ «ɡɚɥɟɱɢɜɚɬɶ» ɧɟɤɨɬɨɪɵɟ ɩɨɜɪɟɠɞɟɧɢɹ. ɗɬɨ 
ɨɬɧɨɫɢɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɤ ɨɞɧɨɪɚɡɪɵɜɧɵɦ ɞɟɮɟɤɬɚɦ ɜ ɧɢɬɹɯ ɯɪɨɦɨɫɨɦ. ɇɚɩɪɢɦɟɪ, 
ɟɫɥɢ ɩɪɨɜɟɫɬɢ ɨɛɥɭɱɟɧɢɟ ɛɨɥɶɲɨɣ ɞɨɡɨɣ ɜ ɞɜɚ ɷɬɚɩɚ ɫ ɢɧɬɟɪɜɚɥɨɦ ɦɟɠɞɭ ɧɢɦɢ ɨɤɨɥɨ 
ɱɟɬɵɪɟɯ ɱɚɫɨɜ, ɬɨ ɱɢɫɥɨ ɜɵɠɢɜɲɢɯ ɤɥɟɬɨɤ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɜɨɡɪɚɫɬɚɟɬ ɜ β-3 ɪɚɡɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɩɪɟɪɵɜɧɵɦ ɨɛɥɭɱɟɧɢɟɦ ɬɨɣ ɠɟ ɞɨɡɨɣ. Ⱦɜɭɪɚɡɪɵɜɧɵɟ ɧɚɪɭɲɟɧɢɹ 
ɦɨɥɟɤɭɥ ȾɇɄ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɱɚɫɬɢɰ, ɫɨɡɞɚɸɳɢɯ ɧɚ ɩɪɨɛɟɝɟ ɜɵɫɨɤɭɸ ɩɥɨɬɧɨɫɬɶ 
ɢɨɧɢɡɚɰɢɢ, ɢɥɢ ɩɪɢ ɨɱɟɧɶ ɛɨɥɶɲɢɯ ɦɨɳɧɨɫɬɹɯ ɞɨɡ. Ɍɚɤɢɟ ɪɚɡɪɵɜɵ ɩɨɱɬɢ ɧɟ 
«ɡɚɥɟɱɢɜɚɸɬɫɹ». ɉɪɢɦɟɪɵ ɨɞɧɨ- ɢ ɞɜɭɪɚɡɪɵɜɵɯ ɫɜɹɡɟɣ ȾɇɄ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ γ. 
ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢ ɨɩɨɫɪɟɞɨɜɚɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɂɂ ɧɚ ȾɇɄ ɤɥɟɬɤɢ. 

Ɇɟɯɚɧɢɡɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɭɸ 
ɬɤɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɢɦɢ ɚɤɬɚɦɢ. ȼ ɩɟɪɜɨɦ (ɮɢɡɢɱɟɫɤɨɦ ɚɤɬɟ) ɷɧɟɪɝɢɹ 
ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɬɤɚɧɶ ɩɟɪɟɞɚɟɬɫɹ 
ɚɬɨɦɚɦ ɢ ɦɨɥɟɤɭɥɚɦ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɢɨɧɨɜ ɢ ɜɨɡɛɭɠɞɟɧɧɵɯ ɦɨɥɟɤɭɥ. 
ɋɥɟɞɭɸɳɢɣ ɚɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɢɦɢɱɟɫɤɢɦ ɷɬɚɩɨɦ ɩɨɪɚɠɟɧɢɹ ɤɥɟɬɤɢ. 
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

 
Ɋɢɫɭɧɨɤ 5 – Ɋɟɡɭɥɶɬɚɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢ ɨɩɨɫɪɟɞɨɜɚɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ 

ȾɇɄ ДTСО ЫОЬЮХЭ ШП НТЫОМЭ КЧН ТЧНТЫОМЭ ОППОМЭЬ ШП ТШЧТгТЧР ЫКНТКЭТШЧ ШЧ DNAЖ 
 

ȼ ɨɫɧɨɜɟ ɩɟɪɜɢɱɧɵɯ ɪɚɞɢɚɰɢɨɧɧɨ-ɯɢɦɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɦɨɥɟɤɭɥ ɦɨɝɭɬ ɥɟɠɚɬɶ 
ɞɜɚ ɦɟɯɚɧɢɡɦɚμ 1) ɩɪɹɦɨɟ ɞɟɣɫɬɜɢɟ, ɤɨɝɞɚ ɞɚɧɧɚɹ ɦɨɥɟɤɭɥɚ ɢɫɩɵɬɵɜɚɟɬ ɢɡɦɟɧɟɧɢɹ ɡɚ 
ɫɱɟɬ ɢɨɧɢɡɚɰɢɢ ɢɥɢ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɢɡɥɭɱɟɧɢɟɦ; 
β) ɤɨɫɜɟɧɧɨɟ ɞɟɣɫɬɜɢɟ, ɤɨɝɞɚ ɦɨɥɟɤɭɥɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɩɨɝɥɨɳɚɟɬ ɷɧɟɪɝɢɸ 
ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ, ɚ ɩɨɥɭɱɚɟɬ ɟɟ ɩɭɬɟɦ ɩɟɪɟɞɚɱɢ ɨɬ ɞɪɭɝɨɣ ɦɨɥɟɤɭɥɵ. 

ɉɨɫɤɨɥɶɤɭ 60-70 % ɦɚɫɫɵ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɬɤɚɧɢ ɫɨɫɬɚɜɥɹɟɬ ɜɨɞɚ, ɪɚɫɫɦɨɬɪɢɦ 
ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɩɪɹɦɵɦ ɢ ɤɨɫɜɟɧɧɵɦ ɞɟɣɫɬɜɢɟɦ ɢɡɥɭɱɟɧɢɹ ɧɚ ɩɪɢɦɟɪɟ ɨɛɥɭɱɟɧɢɹ 
ɜɨɞɵ Д8Ж. ɇɚɱɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɪɚɞɢɨɥɢɡɚ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɪɚɞɢɤɚɥɨɜ ɇ*

 ɢ 
Ɉɇ*, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɫɯɟɦɟμ 

 

ɇ2Ɉ → ɇ2Ɉ+ + ɟ; 
ɇ2Ɉ+

 → ɇ+
 + Ɉɇ

 

e

 → ɟaq

 

 

ɂɨɧɢɡɢɪɨɜɚɧɧɚɹ ɦɨɥɟɤɭɥɚ ɜɨɞɵ ɪɟɚɝɢɪɭɟɬ ɫ ɞɪɭɝɨɣ ɧɟɣɬɪɚɥɶɧɨɣ ɦɨɥɟɤɭɥɨɣ ɜɨɞɵ, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɟɬɫɹ ɜɵɫɨɤɨɪɟɚɤɬɢɜɧɵɣ ɪɚɞɢɤɚɥ ɝɢɞɪɨɤɫɢɥɚ Ɉɇ

:  

 

ɇ2Ɉ+
 + ɇ2Ɉ → ɇ3Ɉ+

 + Ɉɇ 

 

ȼɵɪɜɚɧɧɵɣ ɷɥɟɤɬɪɨɧ ɬɚɤɠɟ ɨɱɟɧɶ ɛɵɫɬɪɨ ɩɟɪɟɞɚɟɬ ɷɧɟɪɝɢɸ ɨɤɪɭɠɚɸɳɢɦ 
ɦɨɥɟɤɭɥɚɦ ɜɨɞɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ ɫɢɥɶɧɨ ɜɨɡɛɭɠɞɟɧɧɚɹ ɦɨɥɟɤɭɥɚ ɜɨɞɵ 
ɇ2Ɉ*, ɤɨɬɨɪɚɹ ɞɢɫɫɨɰɢɢɪɭɟɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ ɪɚɞɢɤɚɥɨɜ ɇ

 ɢ Ɉɇ
: 

 

ɇ2Ɉ+
 + ɟ → ɇ2Ɉ*

 → ɇ·
 + Ɉɇ 

 

ɋɜɨɛɨɞɧɵɟ ɪɚɞɢɤɚɥɵ ɫɨɞɟɪɠɚɬ ɧɟɫɩɚɪɟɧɧɵɟ ɷɥɟɤɬɪɨɧɵ ɢ ɨɬɥɢɱɚɸɬɫɹ 
ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ȼɪɟɦɹ ɢɯ ɠɢɡɧɢ ɜ ɜɨɞɟ ɧɟ ɛɨɥɟɟ  
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5ɫ. Ɂɚ ɷɬɨ ɜɪɟɦɹ ɨɧɢ ɥɢɛɨ ɪɟɤɨɦɛɢɧɢɪɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ, ɥɢɛɨ ɪɟɚɝɢɪɭɸɬ ɫ 
ɫɭɛɫɬɪɚɬɨɦμ 

 

e
 

+ eaq
→ H2 + 2OH


; 

H
• 
+ H

•→ H2; 

OH
* 
+ OH

*→ H2O2 

 

ȼ ɩɪɢɫɭɬɫɬɜɢɢ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞɚ ɨɛɪɚɡɭɸɬɫɹ ɢ ɞɪɭɝɢɟ ɩɪɨɞɭɤɬɵ 

ɪɚɞɢɨɥɢɡɚμ ɫɜɨɛɨɞɧɵɣ ɪɚɞɢɤɚɥ ɝɢɞɪɨɩɟɪɟɤɢɫɢ ɇɈ2
·, ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ ɇ2Ɉ2, 
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ɚɬɨɦɚɪɧɵɣ ɤɢɫɥɨɪɨɞ ɢ ɪɚɞɢɤɚɥ ɤɢɫɥɨɪɨɞɚ Ɉ2
•, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ ɫɭɩɟɪɨɤɫɢɞɧɵɦ 

ɪɚɞɢɤɚɥɨɦμ 
ɇ· + Ɉ2 → ɇɈ2


; 

ɇɈ2

 + ɇɈ2


 → ɇ2Ɉ2 + βɈ; 

eaq
 + Ɉ2 → Ɉ2

•
; 

Ɉɇ + ɇɈ2
 → ɇ2Ɉ + Ɉ2

• 

 

ɋɭɩɟɪɨɤɫɢɞɧɵɣ ɢ ɝɢɞɪɨɩɟɪɨɤɫɢɞɧɵɣ ɪɚɞɢɤɚɥɵ ɦɨɝɭɬ ɧɚɧɨɫɢɬɶ ɨɱɟɧɶ ɫɟɪɶɟɡɧɵɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢ ɜɚɠɧɵɦ ɦɨɥɟɤɭɥɚɦ. 

ȼ ɤɥɟɬɤɟ ɨɪɝɚɧɢɡɦɚ ɫɢɬɭɚɰɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɫɥɨɠɧɚɹ, ɱɟɦ ɩɪɢ ɨɛɥɭɱɟɧɢɢ 
ɜɨɞɵ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɩɨɝɥɨɳɚɸɳɢɦ ɜɟɳɟɫɬɜɨɦ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɵɟ ɢ 
ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɨɥɟɤɭɥɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɪɚɡɭɸɬɫɹ ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɪɚɞɢɤɚɥɵ D

, ɨɬɥɢɱɚɸɳɢɟɫɹ ɬɚɤɠɟ ɤɪɚɣɧɟ ɜɵɫɨɤɨɣ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. 
Ɋɚɫɩɨɥɚɝɚɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɷɧɟɪɝɢɢ, ɨɧɢ ɥɟɝɤɨ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɪɵɜɭ 
ɯɢɦɢɱɟɫɤɢɯ ɫɜɹɡɟɣ. ɂɦɟɧɧɨ ɷɬɨɬ ɩɪɨɰɟɫɫ ɢ ɩɪɨɢɫɯɨɞɢɬ ɱɚɳɟ ɜɫɟɝɨ ɜ ɩɪɨɦɟɠɭɬɤɟ 
ɦɟɠɞɭ ɨɛɪɚɡɨɜɚɧɢɟɦ ɢɨɧɧɵɯ ɩɚɪ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɧɟɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɭɫɢɥɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɤɢɫɥɨɪɨɞɧɨɝɨ ɷɮɮɟɤɬɚ. 
Ɉɛɪɚɡɭɸɳɢɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɜɨɛɨɞɧɨɝɨ ɪɚɞɢɤɚɥɚ ɫ ɤɢɫɥɨɪɨɞɨɦ 
ɜɵɫɨɤɨɪɟɚɤɰɢɨɧɧɵɣ ɩɪɨɞɭɤɬ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɧɨɜɵɯ ɦɨɥɟɤɭɥ ɜ ɨɛɥɭɱɚɟɦɨɣ 
ɫɢɫɬɟɦɟ. ɉɨɥɭɱɚɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɞɢɨɥɢɡɚ ɜɨɞɵ ɫɜɨɛɨɞɧɵɟ ɪɚɞɢɤɚɥɵ ɢ ɨɤɢɫɥɢɬɟɥɢ, 
ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɜɫɬɭɩɚɸɬ ɜ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɫ 
ɦɨɥɟɤɭɥɚɦɢ ɛɟɥɤɚ, ɮɟɪɦɟɧɬɨɜ ɢ ɞɪɭɝɢɯ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɬɤɚɧɢ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɨɪɝɚɧɢɡɦɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚ-

ɪɭɲɚɸɬɫɹ ɨɛɦɟɧɧɵɟ ɩɪɨɰɟɫɫɵ, ɩɨɞɚɜɥɹɟɬɫɹ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɧɵɯ ɫɢɫɬɟɦ, 
ɡɚɦɟɞɥɹɟɬɫɹ ɢ ɩɪɟɤɪɚɳɚɟɬɫɹ ɪɨɫɬ ɬɤɚɧɟɣ, ɜɨɡɧɢɤɚɸɬ ɧɨɜɵɟ ɯɢɦɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɧɟ 
ɫɜɨɣɫɬɜɟɧɧɵɟ ɨɪɝɚɧɢɡɦɭ, – ɬɨɤɫɢɧɵ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɨɬɞɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢɥɢ ɨɪɝɚɧɢɡɦɚ ɜ ɰɟɥɨɦ. 

ɂɧɞɭɰɢɪɨɜɚɧɧɵɟ ɫɜɨɛɨɞɧɵɦɢ ɪɚɞɢɤɚɥɚɦɢ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɜɨɜɥɟɤɚɸɬ ɜ ɷɬɨɬ 
ɩɪɨɰɟɫɫ ɦɧɨɝɢɟ ɫɨɬɧɢ ɢ ɬɵɫɹɱɢ ɦɨɥɟɤɭɥ, ɧɟ ɡɚɬɪɨɧɭɬɵɯ ɢɡɥɭɱɟɧɢɟɦ. ȼ ɷɬɨɦ ɫɨɫɬɨɢɬ 
ɫɩɟɰɢɮɢɤɚ ɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ. ɇɢɤɚɤɨɣ 
ɞɪɭɝɨɣ ɜɢɞ ɷɧɟɪɝɢɢ (ɬɟɩɥɨɜɨɣ, ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɞɪ.), ɩɨɝɥɨɳɟɧɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɢɦ 
ɨɛɴɟɤɬɨɦ ɜ ɬɨɦ ɠɟ ɤɨɥɢɱɟɫɬɜɟ, ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɬɚɤɢɦ ɢɡɦɟɧɟɧɢɹɦ, ɤɚɤɢɟ ɜɵɡɵɜɚɟɬ 
ɢɨɧɢɡɢɪɭɸɳɟɟ ɢɡɥɭɱɟɧɢɟ. ɇɚɩɪɢɦɟɪ, ɫɦɟɪɬɟɥɶɧɚɹ ɞɨɡɚ ɮɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɞɥɹ 
ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɪɚɜɧɚ 10 Ƚɪ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɝɥɨɳɟɧɧɨɣ ɷɧɟɪɝɢɢ 10 Ⱦɠ/ɤɝ. ȿɫɥɢ 
ɷɬɭ ɷɧɟɪɝɢɸ ɩɨɞɜɟɫɬɢ ɜ ɜɢɞɟ ɬɟɩɥɚ, ɬɨ ɨɧɚ ɧɚɝɪɟɥɚ ɛɵ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɥɢɲɶ  
ɧɚ 0,00β °ɋ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɧɚ 
ɤɥɟɬɤɭ, ɡɚ ɢɨɧɢɡɚɰɢɟɣ ɱɚɫɬɨ ɫɥɟɞɭɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɫɜɨɛɨɞɧɵɯ ɪɚɞɢɤɚɥɨɜ, ɤɨɬɨɪɵɟ ɜɟɫɶɦɚ 
ɷɮɮɟɤɬɢɜɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɦɨɥɟɤɭɥɚɦɢ, ɜɤɥɸɱɚɹ ɨɱɟɧɶ 
ɜɨɫɩɪɢɢɦɱɢɜɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ. ɗɬɢɦɢ ɭɹɡɜɢɦɵɦɢ ɭɱɚɫɬɤɚɦɢ ɜ ɹɞɪɟ ɹɜɥɹɸɬɫɹ 
ɯɪɨɦɨɫɨɦɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɞɜɭɫɩɢɪɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ȾɇɄ ɢ 
ɛɟɥɤɚ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɜɚɪɶɢɪɭɟɬɫɹ ɭ ɪɚɡɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɜɵɡɵɜɚɹ ɧɚɢɛɨɥɶɲɟɟ 
ɩɨɜɪɟɠɞɟɧɢɟ ɜ ɞɟɥɹɳɢɯɫɹ ɤɥɟɬɤɚɯ. ɂɡ ɩɨɫɥɟɞɧɟɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɟɝɚɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ ɨɬ 
ɤɨɫɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɨɤɚɡɵɜɚɟɬɫɹ ɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ, ɱɟɦ ɨɬ ɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɢɡɥɭɱɟɧɢɹ ɫ ɧɢɡɤɨɣ ɭɞɟɥɶɧɨɣ 
ɢɨɧɢɡɚɰɢɟɣ ДλЖ. 

Ɏɨɪɦɵ ɩɨɪɚɠɟɧɢɹ ɨɪɝɚɧɢɡɦɚ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ 
ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɨɛɡɨɪɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɷɮɮɟɤɬ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɧɚ ɱɟɥɨɜɟɤɚ 

ɨɛɭɫɥɨɜɥɟɧ ɢɨɧɢɡɚɰɢɨɧɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ, ɩɪɨɬɟɤɚɸɳɢɦɢ ɜ ɟɝɨ ɨɪɝɚɧɢɡɦɟ, ɦɟɪɨɣ 

                                                             
 Ɋɚɞɢɤɚɥ – ɚɬɨɦ ɢɥɢ ɝɪɭɩɩɚ ɚɬɨɦɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɫɜɨɛɨɞɧɨɣ ɜɚɥɟɧɬɧɨɫɬɶɸ. 
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ɢɡɦɟɪɟɧɢɹ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɨɝɥɨɳɟɧɧɚɹ ɞɨɡɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɟɞɢɧɢɰɟɣ Ƚɪɟɣ (Ƚɪ) 
(Ⱦɠ/ɤɝ). Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ ɂɂ ɜɜɨɞɹɬ, ɤɚɤ 
ɭɤɚɡɵɜɚɥɨɫɶ ɪɚɧɟɟ, ɜɟɥɢɱɢɧɭ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɵ, ɜɵɱɢɫɥɹɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ (1), 
ɟɞɢɧɢɰɟɣ ɤɨɬɨɪɨɣ ɫɥɭɠɢɬ Ɂɢɜɟɪɬ. ɉɪɢ ɨɰɟɧɤɟ ɨɬɞɚɥɟɧɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɞɟɣɫɬɜɢɹ 
ɂɂ ɧɚ ɱɟɥɨɜɟɤɚ ɧɚɯɨɞɹɬ ɷɮɮɟɤɬɢɜɧɭɸ ɷɤɜɢɜɚɥɟɧɬɧɭɸ ɞɨɡɭ (Hȿ), ɨɩɪɟɞɟɥɹɟɦɭɸ 
ɮɨɪɦɭɥɨɣ (β), ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɦɟɪɚ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɨɬɞɚɥɟɧɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɨɛɥɭɱɟɧɢɹ ɜɫɟɝɨ ɬɟɥɚ ɱɟɥɨɜɟɤɚ ɢ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɨɪɝɚɧɨɜ ɢ 
ɬɤɚɧɟɣ ɫ ɭɱɟɬɨɦ ɢɯ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫɭɧɤɟ β. ȼɨ 
ɜɫɟɦ ɦɢɪɟ ɪɚɞɢɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɞɜɭɯ ɞɨ ɬɪɟɯ 
ɦɁɜ. ɗɬɚ ɫɭɦɦɚ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɨɬɨɦɭ, 
ɱɬɨ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɨɛɥɭɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɦ ɮɨɧɨɜɵɦ 
ɢɡɥɭɱɟɧɢɟɦ, ɹɜɥɹɟɬɫɹ ɞɢɚɩɚɡɨɧ ɨɬ 1 ɞɨ 100 ɦȽɪ ɜ ɝɨɞ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɱɟɥɨɜɟɤɚ. ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɡɥɢɱɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ.  

 

 
Ɋɢɫɭɧɨɤ 6 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 
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Ɋɟɡɭɥɶɬɚɬɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ ɪɚɧɧɢɟ ɢɥɢ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ, ɤɨɬɨɪɵɟ 
ɢɦɟɸɬ ɩɨɪɨɝ, ɡɚɞɟɪɠɚɧɧɵɣ ɢɥɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ, ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɞɚɥɟɟ 
ɞɟɥɹɬɫɹ ɧɚ ɫɨɦɚɬɢɱɟɫɤɢɟ ɢ ɧɚɫɥɟɞɫɬɜɟɧɧɵɟ. ɋɨɦɚɬɢɱɟɫɤɢɟ ɜɤɥɸɱɚɸɬ ɪɚɧɧɢɟ ɢ 
ɨɬɫɪɨɱɟɧɧɵɟ ɷɮɮɟɤɬɵ (ɪɚɤ). 

ȼɧɟɲɧɟɟ ɢ ɜɧɭɬɪɟɧɧɟɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ȼɧɟɲɧɟɟ ɢɡɥɭɱɟɧɢɟ – ɷɬɨ ɢɡɥɭɱɟɧɢɟ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɪɚɛɨɬɨɣ ɪɟɧɬɝɟɧɨɜɫɤɢɯ 
ɚɩɩɚɪɚɬɨɜ ɜ ɦɟɞɢɰɢɧɫɤɢɯ ɭɱɪɟɠɞɟɧɢɹɯ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɩɚɰɢɟɧɬɨɜ, ɧɚ 
ɫɭɞɨɫɬɪɨɢɬɟɥɶɧɵɯ ɡɚɜɨɞɚɯ, ɡɚɜɨɞɚɯ ɬɹɠɟɥɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɝɞɟ ɷɬɢ ɚɩɩɚɪɚɬɵ 
ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɧɚ ɧɚɥɢɱɢɟ ɤɚɜɟɪɧ (ɝɚɡɨɜɵɯ ɩɨɥɨɫɬɟɣ) ɜ ɫɜɚɪɨɱɧɵɯ ɲɜɚɯ; 
ɢɡɥɭɱɟɧɢɟ ɫɥɭɱɚɣɧɨ ɜɵɛɪɨɲɟɧɧɵɯ ɤɨɧɬɟɣɧɟɪɨɜ ɫ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ; 
ɢɡɥɭɱɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɜ ɚɬɦɨɫɮɟɪɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɢ ɬ.ɞ. ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ, ɩɨɦɢɦɨ 
ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ ɢ Ȗ-ɢɡɥɭɱɟɧɢɹ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɟɝɨ ɨɛɳɭɸ ɞɨɡɭ, ɤɨɬɨɪɭɸ ɦɨɠɟɬ 
ɩɨɥɭɱɢɬɶ ɫɭɛɴɟɤɬ, ɨɤɚɡɚɜɲɢɣɫɹ ɜ ɩɨɥɟ ɂɂ, ɨɧ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɟɳɟ ɢ ɞɨɡɭ, 
ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɜɨɡɞɟɣɫɬɜɢɟɦ α- ɢ ȕ-ɱɚɫɬɢɰ, ɜɵɡɵɜɚɸɳɢɯ ɤɨɠɧɵɣ ɨɠɨɝ, ɚ ɩɪɢ 
ɜɞɵɯɚɧɢɢ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ – ɨɠɨɝ ɜɟɪɯɧɢɯ ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ 
ȕ-ɥɨɪɢɧɝɢɬ – ɯɚɪɚɤɬɟɪɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ ɝɨɪɥɚ, ɢɦɟɜɲɟɟ ɦɟɫɬɨ ɭ ɥɢɤɜɢɞɚɬɨɪɨɜ ɜ 
ɑɟɪɧɨɛɵɥɟ ɜ ɩɟɪɜɵɟ ɦɟɫɹɰɵ ɩɨɫɥɟ ɚɜɚɪɢɢ ɧɚ ɑȺɗɋ.  

Ɉɩɚɫɧɨɫɬɶ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ ɦɢɤɪɨɱɚɫɬɢɰ 
ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɟɬ ɜ ɨɪɝɚɧɢɡɦ ɱɟɪɟɡ ɞɵɯɚɧɢɟ ɢɥɢ ɩɢɳɭ, 
ɢɥɢ, ɤɨɝɞɚ ɨɧɢ ɩɪɨɯɨɞɹɬ ɱɟɪɟɡ ɤɨɠɭ. ɗɬɢ ɱɚɫɬɢɰɵ, ɩɨɩɚɞɚɹ ɜ ɨɪɝɚɧɢɡɦ, ɩɪɨɢɡɜɨɞɹɬ 
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ɪɚɞɢɚɰɢɨɧɧɨɟ ɨɛɥɭɱɟɧɢɟ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɧɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɢɥɢ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɧɟ ɛɭɞɭɬ ɭɞɚɥɟɧɵ ɢɡ ɨɪɝɚɧɢɡɦɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ 
ɧɚɢɛɨɥɶɲɢɣ ɜɪɟɞ ɧɚ ɨɪɝɚɧɢɡɦ ɨɤɚɡɵɜɚɸɬ α-ɱɚɫɬɢɰɵ, ɩɨɫɤɨɥɶɤɭ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 
ɢɨɧɢɡɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɢɦɟɹ ɦɚɥɵɣ ɩɪɨɛɟɝ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɟ, ɫɨɡɞɚɜɚɹ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɥɚɫɬɢ, ɜ ɤɨɬɨɪɵɯ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɝɢɛɟɥɢ ɤɥɟɬɨɤ ɡɚ ɫɱɟɬ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɦɟɯɚɧɢɡɦɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɬɤɚɧɶ. 

ɏɪɨɧɢɱɟɫɤɚɹ ɞɨɡɚ (ɞɨɥɝɨɫɪɨɱɧɚɹ ɞɨɡɚ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ) 
ɏɪɨɧɢɱɟɫɤɨɟ ɨɛɥɭɱɟɧɢɟ – ɷɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɚɹ ɞɨɡɚ ɪɚɞɢɚɰɢɢ, 

ɩɨɥɭɱɟɧɧɚɹ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɞɢɚɰɢɢ. Ɂɚ ɬɵɫɹɱɟɥɟɬɢɹ 
ɪɚɡɜɢɬɢɹ ɱɟɥɨɜɟɱɟɫɬɜɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɩɪɢɫɩɨɫɨɛɢɥɫɹ ɜɵɞɟɪɠɢɜɚɬɶ ɯɪɨɧɢɱɟɫɤɭɸ 
ɞɨɡɭ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɝɢɨɧɚ ɨɛɢɬɚɧɢɹ 
ɱɟɥɨɜɟɤɚ. ɗɬɚ ɞɨɡɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɤɨɫɦɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɜɵɫɨɬɵ

 (ɧɚ ɪɚɜɧɢɧɟ з 0,01-0,015 ɦɤɁɜ/ɱ, ɜ ɝɨɪɚɯ ɛɨɥɶɲɟμ 
0,020-0,0β5 ɦɤɁɜ/ɱ) ɢ ɫɩɟɰɢɮɢɤɟ ɨɛɥɚɫɬɢ ɨɛɢɬɚɧɢɹ ɱɟɥɨɜɟɤɚ, ɨɩɪɟɞɟɥɹɟɦɨɣ, ɧɚɩɪɢɦɟɪ, 
ɜɵɯɨɞɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ ɪɭɞ, ɫɨɞɟɪɠɚɳɢɯ ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɢɡɨɬɨɩɵ. Ɇɟɫɬɧɨɟ 
ɧɚɫɟɥɟɧɢɟ ɬɚɤɢɟ ɦɟɫɬɚ ɧɚɡɵɜɚɟɬ «ɧɟɯɨɪɨɲɢɦ ɦɟɫɬɨɦ» ɢ ɩɪɟɞɩɨɱɢɬɚɟɬ ɬɚɦ ɧɟ ɫɟɥɢɬɫɹ. 
Ɉɫɨɛɟɧɧɨɫɬɶ ɩɨɞɨɛɧɨɣ ɚɞɚɩɬɚɰɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɩɨɜɵɲɟɧɧɨɦɭ ɪɚɞɢɚɰɢɨɧɧɨɦɭ ɮɨɧɭ ɜ 
ɝɨɪɚɯ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɫɜɹɡɚɧɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɜ 
ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɦɚɬɟɪɢɚɥɟ, ɩɨɞɜɟɪɠɟɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɸ ɂɂ, ɨ ɱɟɦ ɫɨɨɛɳɚɥɨɫɶ ɪɚɧɟɟ. 
Ɉɞɧɚɤɨ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɜɪɟɦɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɞɢɚɰɢɢ ɧɚ ɪɚɛɨɬɧɢɤɨɜ 
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɚɞɢɨɥɨɝɨɜ ɢɥɢ ɧɚɭɱɧɵɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ ɪɚɞɢɚɰɢɟɣ ɢɥɢ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɬɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭ 
ɨɪɝɚɧɢɡɦɚ ɡɚɦɟɬɧɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɨɤɪɚɳɟɧɢɸ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɭɱɟɧɧɨɣ ɞɨɡɵ ɪɚɞɢɚɰɢɢ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɨɤɢɯ ɭɪɨɜɧɟɣ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ з 4 Ƚɪ 
ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɵ, ɨɞɧɚɤɨ ɷɮɮɟɤɬɵ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ ɪɚɞɢɚɰɢɢ ɫɥɨɠɧɨ 
ɨɛɧɚɪɭɠɢɬɶ, ɩɨɫɤɨɥɶɤɭ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɷɮɮɟɤɬɵ ɧɟ ɜɨɡɧɢɤɚɸɬ ɧɚ ɷɬɢɯ ɭɪɨɜɧɹɯ. 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɥɸɞɹɯ, ɩɨɥɭɱɢɜɲɢɯ ɜɵɫɨɤɢɟ ɞɨɡɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɟɧɧɵɦ 
ɨɛɪɚɡɨɦ ɩɨɤɚɡɚɥɢ ɧɚ ɫɜɹɡɶ ɦɟɠɞɭ ɞɨɡɨɣ ɨɛɥɭɱɟɧɢɹ ɢ ɧɟɤɨɬɨɪɵɦɢ ɨɬɫɪɨɱɟɧɧɵɦɢ 
ɷɮɮɟɤɬɚɦɢ. Ʉ ɷɬɢɦ ɷɮɮɟɤɬɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɪɚɤ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ ɢ ɧɟɤɨɬɨɪɵɟ 
ɝɟɧɟɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ. ȼ ɷɬɢɯ ɨɰɟɧɤɚɯ ɧɚɛɥɸɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ ɩɪɢ ɜɵɫɨɤɢɯ ɞɨɡɚɯ ɨɛɥɭɱɟɧɢɹ ɢ ɜɟɪɨɹɬɧɨɫɬɶɸ ɡɚɛɨɥɟɜɚɧɢɹ ɩɪɢ 
ɧɢɡɤɢɯ ɞɨɡɚɯ. ɉɨɫɤɨɥɶɤɭ ɜɟɪɨɹɬɧɨɫɬɶ ɡɚɛɨɥɟɜɚɧɢɹ ɜɨɡɪɚɫɬɚɟɬ ɫ ɪɨɫɬɨɦ ɞɨɡɨɜɵɯ 
ɧɚɝɪɭɡɨɤ, ɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɞɨɛɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ ɢ ɩɪɢ ɦɚɥɵɯ 
ɞɨɡɚɯ, ɬ.ɟ. ɷɮɮɟɤɬ ɜɨɡɦɨɠɧɵɯ ɥɭɱɟɜɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɩɪɢ ɧɢɡɤɢɯ ɞɨɡɚɯ ɛɭɞɟɬ ɧɨɫɢɬɶ ɧɟ 
ɩɨɪɨɝɨɜɵɣ, ɚ ɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ. 

ɋɨɦɚɬɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɞɢɚɰɢɢ ɪɚɡɜɢɜɚɟɬɫɹ ɭ ɥɸɞɟɣ ɫ ɩɨɜɵɲɟɧɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɂɂ ɢ ɫɨɫɬɨɢɬ ɜ ɢɡɦɟɧɟɧɢɹɯ ɜ ɤɥɟɬɤɚɯ ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɵɟ ɧɟ 
ɩɟɪɟɞɚɸɬɫɹ ɛɭɞɭɳɢɦ ɩɨɤɨɥɟɧɢɹɦ. ɗɬɢ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɛɵɫɬɪɵɦɢ ɢɥɢ 
ɨɬɫɪɨɱɟɧɧɵɦɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɢ ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ, ɜ 
ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɭɛɴɟɤɬ ɧɚɛɢɪɚɟɬ ɷɬɭ ɞɨɡɭ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɜ ɂɧɞɢɢ ɠɢɬɟɥɢ Ʉɟɪɚɥɵ 
ɫɬɚɧɨɜɹɬɫɹ ɜ 5-10 ɪɚɡ ɛɨɥɟɟ ɜɨɫɩɪɢɢɦɱɢɜɵɦɢ ɤ ɪɚɞɢɚɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɠɢɬɟɥɹɦɢ 
ɞɪɭɝɢɯ ɨɛɥɚɫɬɟɣ, ɩɨɫɤɨɥɶɤɭ ɩɨɱɜɚ ɜ Ʉɟɪɚɥɟ ɫɨɞɟɪɠɢɬ ɦɢɧɟɪɚɥ ɦɨɧɚɰɢɬ, ɜ ɤɨɬɨɪɨɦ 
ɧɚɯɨɞɹɬ ɪɚɞɢɨɚɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ ɬɨɪɢɣ, ɩɪɢɫɭɬɫɬɜɢɟ ɤɨɬɨɪɨɝɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 

                                                             
Ɇɨɳɧɨɫɬɶ ɤɨɫɦɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɟɨɞɧɨɪɨɞɧɚ. Ȼɥɢɠɟ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɨɧɚ ɭɦɟɧɶɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɷɤɪɚɧɢɪɭɸɳɟɝɨ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɫɥɨɹ. ɂ, ɧɚɨɛɨɪɨɬ, ɜ ɝɨɪɚɯ ɨɧɚ ɫɢɥɶɧɟɟ, ɩɨɫɤɨɥɶɤɭ ɡɚɳɢɬɧɵɣ ɷɤɪɚɧ ɚɬɦɨɫɮɟɪɵ ɫɥɚɛɟɟ. ɇɚɩɪɢɦɟɪ, ɜ ɫɚɦɨɥɟɬɟ, 
ɤɨɬɨɪɵɣ ɥɟɬɢɬ ɜ ɧɟɛɟ ɧɚ ɜɵɫɨɬɟ 10 000 ɦɟɬɪɨɜ, ɭɪɨɜɟɧɶ ɪɚɞɢɚɰɢɢ ɩɪɟɜɵɲɚɟɬ ɩɪɢɡɟɦɧɭɸ ɪɚɞɢɚɰɢɸ ɩɨɱɬɢ ɜ 10 ɪɚɡ. ȼ ɬɟɱɟɧɢɟ ɨɫɬɪɨɣ ɥɭɱɟɜɨɣ ɛɨɥɟɡɧɢ ɪɚɡɥɢɱɚɸɬ ɱɟɬɵɪɟ ɩɟɪɢɨɞɚ. ȼ ɩɟɪɜɨɦ ɩɟɪɢɨɞɟ, ɢɥɢ ɩɟɪɢɨɞɟ «ɧɚɱɚɥɶɧɵɯ ɪɟɚɤɰɢɣ», ɩɪɢɡɧɚɤɢ 
ɥɭɱɟɜɨɝɨ ɩɨɪɚɠɟɧɢɹ ɩɨɹɜɥɹɸɬɫɹ ɨɛɵɱɧɨ ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ. ɉɨɪɚɠɟɧɧɵɣ ɧɚɱɢɧɚɟɬ ɢɫɩɵɬɵɜɚɬɶ ɫɜɨɟɨɛɪɚɡɧɨɟ 
ɫɨɫɬɨɹɧɢɟ, ɧɚɩɨɦɢɧɚɸɳɟɟ ɨɩɶɹɧɟɧɢɟ ɢɥɢ ɨɝɥɭɲɟɧɢɟ. ɉɨɹɜɥɹɸɬɫɹ ɝɨɥɨɜɧɵɟ ɛɨɥɢ, ɝɨɥɨɜɨɤɪɭɠɟɧɢɟ, ɷɣɮɨɪɢɹ, ɝɢɩɟɪɟɦɢɹ ɥɢɰɚ, 
ɧɟɫɤɨɨɪɞɢɧɢɪɨɜɚɧɧɵɟ ɞɜɢɠɟɧɢɹ, ɬɨɲɧɨɬɚ ɢ ɪɜɨɬɚ, ɛɨɥɢ ɜ ɠɢɜɨɬɟ. Ɍɟɦɩɟɪɚɬɭɪɚ ɬɟɥɚ – ɫɭɛɮɟɛɪɢɥɶɧɚɹ 
(ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɩɪɟɞɟɥɚɯ γ7,1 ‒ γ8,0 °C). ȼ ɬɹɠɟɥɵɯ ɫɥɭɱɚɹɯ ɪɜɨɬɚ ɩɪɢɧɢɦɚɟɬ 
ɧɟɭɤɪɨɬɢɦɵɣ ɯɚɪɚɤɬɟɪ, ɩɨɹɜɥɹɟɬɫɹ ɩɨɧɨɫ ɫ ɤɪɨɜɶɸ. ɉɪɢ ɨɛɥɭɱɟɧɢɢ ɛɨɥɶɲɢɦɢ ɞɨɡɚɦɢ ɩɨɪɚɠɟɧɧɵɣ ɜɩɚɞɚɟɬ ɜ ɛɟɫɫɨɡɧɚɬɟɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ, ɪɚɡɜɢɜɚɸɬɫɹ ɨɛɳɢɟ ɫɭɞɨɪɨɝɢ, ɢ ɧɚɫɬɭɩɚɟɬ ɥɟɬɚɥɶɧɵɣ ɢɫɯɨɞ – ɫɦɟɪɬɶ. 
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ɮɨɧɨɜɭɸ ɪɚɞɢɚɰɢɸ. ɉɪɢ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɤɨɩɥɟɧɢɹ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɨɪɝɚɧɚɯ ɬɟɥɚ, ɨɬɫɪɨɱɟɧɧɵɟ ɫɨɦɚɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ, ɜɵɪɚɠɚɸɳɢɟɫɹ ɜ 
ɜɢɞɟ ɪɚɤɨɜɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɢɥɢ ɜɪɨɠɞɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ, ɞɨɜɨɥɶɧɨ ɨɱɟɜɢɞɧɵ. 

Ɋɚɞɢɚɰɢɨɧɧɵɣ ɭɳɟɪɛ 

Ɋɚɞɢɚɰɢɨɧɧɵɣ ɭɳɟɪɛ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɤɥɟɬɨɱɧɨɦ ɭɪɨɜɧɟ. ɗɬɨ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ 
ɪɚɡɥɢɱɧɵɟ ɤɪɢɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɜ ɤɥɟɬɤɟ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ȾɇɄ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ, ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɩɨɜɪɟɠɞɟɧɢɟ ȾɇɄ 
ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɝɢɛɟɥɢ, ɦɭɬɚɰɢɢ ɢ ɤɚɧɰɟɪɨɝɟɧɟɡɚ ɤɥɟɬɨɤ ДλЖ.  

ɉɨɫɤɨɥɶɤɭ ɪɚɞɢɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɥɸɞɟɣ ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɡɥɢɱɧɵɦ, 
ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɤɚɡɚɬɶ, ɤɚɤɚɹ ɞɨɡɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. ɗɤɫɩɟɪɬɵ 
ɫɱɢɬɚɸɬ, ɱɬɨ 50 ɩɪɨɰɟɧɬɨɜ ɥɸɞɟɣ ɭɦɪɭɬ ɜ ɬɟɱɟɧɢɟ ɬɪɢɞɰɚɬɢ ɞɧɟɣ ɩɨɫɥɟ ɥɟɱɟɧɢɹ ɜɫɟɝɨ 
ɬɟɥɚ ɨɬ γ500 ɞɨ 5000 ɦȽɪ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɢɥɢ ɱɚɫɨɜ (ɫɦ. ɬɚɛɥ. β). ɇɟɫɦɨɬɪɹ 
ɧɚ ɷɬɨ, ɪɟɡɭɥɶɬɚɬɵ ɜ ɨɬɧɨɲɟɧɢɢ ɡɞɨɪɨɜɶɹ ɛɭɞɭɬ ɪɚɡɥɢɱɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 
ɧɚɫɤɨɥɶɤɨ ɱɟɥɨɜɟɤ ɡɞɨɪɨɜ ɞɨ ɡɚɪɚɠɟɧɢɹ ɢ ɤɚɤɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɨɧ ɩɨɥɭɱɚɟɬ. 
ȿɫɥɢ ɜɨɡɞɟɣɫɬɜɢɟ ɂɂ ɨɝɪɚɧɢɱɟɧɨ ɬɨɥɶɤɨ ɱɚɫɬɹɦɢ ɬɟɥɚ, ɧɚɩɪɢɦɟɪ, ɪɭɤɚɦɢ, ɬɨɝɞɚ ɬɚɤɢɟ 
ɷɮɮɟɤɬɵ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɛɭɞɭɬ ɛɨɥɟɟ ɥɨɤɚɥɢɡɨɜɚɧɧɵɦɢ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɨɠɨɝɚɦ ɤɨɠɢ.  

Ɋɚɞɢɚɰɢɨɧɧɵɣ ɭɳɟɪɛ ɪɟɩɪɨɞɭɤɬɢɜɧɵɦ ɤɥɟɬɤɚɦ 

ɗɬɨɬ ɷɮɮɟɤɬ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɥɟɬɚɥɶɧɵɯ ɢ ɧɟ ɥɟɬɚɥɶɧɵɯ ɦɭɬɚɰɢɣ. 
Ʌɟɬɚɥɶɧɵɟ ɦɭɬɚɰɢɢ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɩɪɢɜɨɞɹɬ ɤ ɝɢɛɟɥɢ ɤɥɟɬɤɢ, ɬɨɝɞɚ ɤɚɤ ɧɟ 

ɥɟɬɚɥɶɧɵɟ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɪɚɤ ɢɥɢ ɧɟɪɟɝɭɥɹɪɧɵɣ ɪɨɫɬ ɤɥɟɬɨɤ. Ɉɫɬɪɵɟ ɞɨɡɵ ɪɚɞɢɚɰɢɢ, 
ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɨɪɝɚɧɵ, ɩɪɢɜɨɞɹɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɝɚɦɟɬ, 
ɫɨɞɟɪɠɚɳɢɯ ɜɪɟɞɧɵɟ ɝɟɧɧɵɟ ɦɭɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɸɬɫɹ ɧɟ ɪɨɠɞɟɧɧɨɦɭ ɩɨɬɨɦɫɬɜɭ. 
Ɋɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɚɡɪɭɲɟɧɢɹ ɢɥɢ ɪɚɫɩɚɞɚ ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɬɪɭɤɬɭɪ ɜɧɭɬɪɢ ɝɚɦɟɬ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 
ɧɚɪɭɲɚɟɬɫɹ ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ ɯɪɨɦɨɫɨɦ. Ɋɚɫɫɦɚɬɪɢɜɚɹ ɞɟɬɚɥɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɡɚɦɟɬɢɦ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɜɵɡɵɜɚɟɬ ɚɧɨɦɚɥɢɢ ɜ ɪɚɫɬɭɳɢɯ 
ɤɥɟɬɤɚɯ, ɡɚɤɚɧɱɢɜɚɹ, ɬɟɦ ɫɚɦɵɦ, ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɞɟɥɢɬɶɫɹ ɢ ɪɚɫɬɢ. ɂɧɨɝɞɚ ɷɬɢ ɤɥɟɬɤɢ 
ɩɪɨɞɨɥɠɚɸɬ ɪɚɫɬɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɫɬɚɧɭɬ ɝɢɝɚɧɬɫɤɢɦɢ ɢ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, 
ɩɨɝɢɛɧɭɬ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɬɨɦɭ, ɱɬɨ ɨɧɢ ɫɬɚɧɨɜɹɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɵɦɢ ɢɡ-ɡɚ ɫɜɨɟɝɨ 
ɧɟɪɟɝɭɥɹɪɧɨɝɨ ɪɚɡɦɟɪɚ, ɚ ɧɟɨɞɢɧɚɤɨɜɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɝɢɛɟɥɢ ɷɦɛɪɢɨɧɨɜ, ɦɥɚɞɟɧɰɟɜ ɢɥɢ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɭɪɨɞɫɬɜɚ ɭ ɞɟɬɟɣ. Ʉɚɤ ɜɢɞɧɨ ɢɡ 
ɜɵɠɢɜɲɢɯ ɜ ɏɢɪɨɫɢɦɟ ɢ ɇɚɝɚɫɚɤɢ, ɞɚɠɟ ɫɩɭɫɬɹ ɛɨɥɟɟ ɲɟɫɬɢ ɞɟɫɹɬɢɥɟɬɢɣ ɝɟɧɟɬɢɱɟɫɤɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɞɢɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɢɯ ɞɟɬɟɣ ɢ ɜɧɭɤɨɜ. 

ȼɧɭɬɪɢɭɬɪɨɛɧɨɟ ɨɛɥɭɱɟɧɢɟ ɢ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɧɟ ɪɨɠɞɟɧɧɨɝɨ ɪɟɛɟɧɤɚ 

Ʉɚɤ ɨɛɴɹɫɧɹɟɬɫɹ ɜ ɛɸɥɥɟɬɟɧɟ ɆȺȽȺɌɗ Д10Жμ ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɞɢɚɰɢɢ ɧɚ ɩɥɨɞ, 
ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɭɬɪɨɛɟ ɦɚɬɟɪɢ, ɧɚɡɵɜɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɷɦɛɪɢɨɧ. ɗɬɨ ɜɨɡɞɟɣɫɬɜɢɟ 
ɦɨɠɟɬ ɜɨɡɧɢɤɚɬɶ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɨɬ ɡɢɝɨɬɵ ɞɨ ɩɥɨɞɚ, ɢ 
ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɥɟɬɚɥɶɧɵɟ ɷɮɮɟɤɬɵ, ɩɨɪɨɤɢ ɪɚɡɜɢɬɢɹ, ɭɦɫɬɜɟɧɧɭɸ ɨɬɫɬɚɥɨɫɬɶ ɢ 
ɩɪɨɜɨɰɢɪɨɜɚɧɢɟ ɪɚɤɚ. ɉɟɪɜɵɟ ɬɪɢ ɦɨɝɭɬ ɛɵɬɶ ɜɨɡɦɨɠɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɷɮɮɟɤɬɨɜ ɜɨ ɜɪɟɦɹ ɷɦɛɪɢɨɧɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɨɫɨɛɟɧɧɨ ɜ ɩɟɪɢɨɞ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɪɝɚɧɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ 
ɦɨɡɝɚ ɩɨɹɜɢɥɢɫɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɭ ɧɟɤɨɬɨɪɵɯ ɞɟɬɟɣ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 
ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ ɪɚɡɜɢɬɢɹ ɜ ɏɢɪɨɫɢɦɟ ɢ ɇɚɝɚɫɚɤɢ, ɧɚɛɥɸɞɚɥɚɫɶ ɬɹɠɟɥɚɹ ɭɦɫɬɜɟɧɧɚɹ 
ɨɬɫɬɚɥɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɹɞɟ 
ɞɟɪɟɜɟɧɶ Ɋɚɞɠɚɫɬɯɚɧɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɚɬɨɦɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ Ʉɨɬɚ, ɛɵɥɨ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɪɨɠɞɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɞɟɬɟɣ, ɫ ɮɢɡɢɱɟɫɤɢɦɢ ɞɟɮɟɤɬɚɦɢ. 
ɉɪɢɱɟɦ ɜ ɞɟɪɟɜɧɹɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɭɤɚɡɚɧɧɨɣ Ⱥɗɋ 
ɤɨɥɢɱɟɫɬɜɨ ɪɨɠɞɟɧɧɵɯ ɞɟɬɟɣ ɫ ɮɢɡɢɱɟɫɤɢɦɢ ɞɟɮɟɤɬɚɦɢ ɛɵɥɨ ɜ ɪɚɡɵ ɦɟɧɶɲɟ. 
                                                             
 Ƚɚɦɟɬɵ, ɢɥɢ ɩɨɥɨɜɵɟ ɤɥɟɬɤɢ ‒ ɪɟɩɪɨɞɭɤɬɢɜɧɵɟ ɤɥɟɬɤɢ, ɢɦɟɸɳɢɟ ɝɚɩɥɨɢɞɧɵɣ (ɨɞɢɧɚɪɧɵɣ) ɧɚɛɨɪ ɯɪɨɦɨɫɨɦ ɢ ɭɱɚɫɬɜɭɸɳɢɟ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɜ ɩɨɥɨɜɨɦ ɪɚɡɦɧɨɠɟɧɢɢ. ɉɪɢ ɫɥɢɹɧɢɢ ɞɜɭɯ ɝɚɦɟɬ ɜ ɩɨɥɨɜɨɦ ɩɪɨɰɟɫɫɟ ɪɟɡɭɥɶɬɚɬɟ ɨɩɥɨɞɨɬɜɨɪɟɧɢɹ (ɫɥɢɹɧɢɹ ɹɣɰɟɤɥɟɬɤɢ ɢ 
ɫɩɟɪɦɚɬɨɡɨɢɞɚ) ɨɛɪɚɡɭɟɬɫɹ ɡɢɝɨɬɚ ‒ ɞɢɩɥɨɢɞɧɚɹ ɤɥɟɬɤɚ, ɫɨɞɟɪɠɚɳɚɹ ɩɨɥɧɵɣ (ɞɜɨɣɧɨɣ ɧɚɛɨɪ ɯɪɨɦɨɫɨɦ). 
 



28 ɈɊɍɆɈ ɢ ɞɪ.  

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) 2020 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɞɬɜɟɪɞɢɥɢ, ɱɬɨ ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɜɵɛɪɨɫɨɦ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɫ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ Д11Ж. 

Ƚɟɧɟɬɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɩɨɤɨɥɟɧɢɹɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ 
ɫɟɪɶɟɡɧɵɦ. ɗɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɭ ɩɨɬɨɦɤɨɜ ɠɟɪɬɜ ɚɬɨɦɧɨɣ ɛɨɦɛɚɪɞɢɪɨɜɤɢ, ɜɵɠɢɜɲɢɯ ɜ 
ɏɢɪɨɫɢɦɟ ɢ ɇɚɝɚɫɚɤɢ, ɤɨɬɨɪɵɟ ɞɨ ɫɢɯ ɩɨɪ ɫɬɪɚɞɚɸɬ ɨɬ ɝɟɧɟɬɢɱɟɫɤɢɯ ɞɟɮɟɤɬɨɜ ɢɡ-ɡɚ 
ɪɚɞɢɚɰɢɢ. Ʉɨɦɢɫɫɢɹ ɩɨ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ ɚɬɨɦɧɨɣ ɛɨɦɛɚɪɞɢɪɨɜɤɢ 
ɫɨɨɛɳɢɥɚ ɨ ɩɫɢɯɢɱɟɫɤɨɦ ɫɛɨɟ, ɦɟɞɥɟɧɧɨɦ ɮɢɡɢɱɟɫɤɨɦ ɪɨɫɬɟ ɢ ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ 
ɥɟɣɤɟɦɢɢ ɭ ɞɟɬɟɣ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɜ ɦɚɬɤɟ ɜɨ 
ɜɪɟɦɹ ɜɡɪɵɜɚ ɹɞɟɪɧɨɣ ɛɨɦɛɵ. ɗɦɛɪɢɨɧ ɢɥɢ ɩɥɨɞ ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɦɚɬɟɪɶɸ ɱɟɪɟɡ ɩɢɳɭ ɢ ɩɢɬɶɟ 
(ɜɧɭɬɪɟɧɧɟɟ ɨɛɥɭɱɟɧɢɟ) ɢɥɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɟɪɟɡ ɜɧɟɲɧɟɟ ɨɛɥɭɱɟɧɢɟ. ɉɨɫɤɨɥɶɤɭ ɭ 
ɩɥɨɞɚ ɟɫɬɶ ɡɚɳɢɬɚ ɜ ɦɚɬɤɟ, ɟɝɨ ɞɨɡɚ ɨɛɥɭɱɟɧɢɹ ɢɦɟɟɬ ɬɟɧɞɟɧɰɢɸ ɛɵɬɶ ɧɢɠɟ, ɱɟɦ ɞɨɡɚ 
ɞɥɹ ɦɚɬɟɪɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɛɥɭɱɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɷɦɛɪɢɨɧ ɢ ɩɥɨɞ ɨɫɨɛɟɧɧɨ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɪɚɞɢɚɰɢɢ, ɢ ɩɨɫɥɟɞɫɬɜɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɞɨɪɨɜɶɟ ɦɨɝɭɬ ɛɵɬɶ 
ɫɟɪɶɟɡɧɵɦɢ, ɞɚɠɟ ɩɪɢ ɞɨɡɚɯ ɨɛɥɭɱɟɧɢɹ, ɦɟɧɶɲɢɯ, ɱɟɦ ɬɟ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɜɥɢɹɸɬ ɧɚ ɦɚɬɶ. Ɍɚɤɢɟ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ ɡɚɞɟɪɠɤɭ ɪɨɫɬɚ, ɩɨɪɨɤɢ ɪɚɡɜɢɬɢɹ, 
ɧɚɪɭɲɟɧɢɟ ɮɭɧɤɰɢɢ ɦɨɡɝɚ ɢ ɪɚɤ ДλЖ. ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɩɭɬɢ ɞɨɡɨɜɨɝɨ 
ɨɛɥɭɱɟɧɢɹ ɷɦɛɪɢɨɧɚ. 
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Ɋɚɡɜɢɬɢɟ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɜ ɭɬɪɨɛɟ ɦɚɬɟɪɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢɦɟɪɧɨ ɜ ɬɪɢ ɷɬɚɩɚ. Ʉɚɤ 
ɢɡɜɟɫɬɧɨ, ɪɚɞɢɚɰɢɹ ɦɨɠɟɬ ɭɛɢɬɶ ɷɦɛɪɢɨɧ ɜ ɦɚɬɤɟ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ, ɤɨɬɨɪɵɣ ɞɥɢɬɫɹ ɨɬ 
ɡɚɱɚɬɢɹ ɞɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɨɧ ɨɫɟɞɚɟɬ ɧɚ ɫɬɟɧɤɟ ɦɚɬɤɢ ɢ ɨɯɜɚɬɵɜɚɟɬ ɩɟɪɜɵɟ ɞɜɟ ɧɟɞɟɥɢ 
ɛɟɪɟɦɟɧɧɨɫɬɢ ɭ ɠɟɧɳɢɧ. Ɍɪɭɞɧɨ ɢɡɭɱɢɬɶ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɷɬɨɦ ɷɬɚɩɟ; ɨɞɧɚɤɨ 
ɢɧɮɨɪɦɚɰɢɹ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɠɢɜɨɬɧɵɯ ɩɨɞɬɜɟɪɠɞɚɟɬ ɮɚɬɚɥɶɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɪɚɧɧɢɣ ɷɦɛɪɢɨɧ ɞɨɡ ɨɛɥɭɱɟɧɢɹ ɜɵɲɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨɪɨɝɨɜ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ, ɤɨɬɨɪɵɣ ɞɥɢɬɫɹ ɭ ɱɟɥɨɜɟɤɚ ɫɨ ɜɬɨɪɨɣ ɩɨ ɜɨɫɶɦɭɸ ɧɟɞɟɥɸ, 
ɨɩɚɫɧɨɫɬɶ ɜ ɬɨɦ, ɱɬɨ ɪɚɞɢɚɰɢɹ ɩɪɢɜɟɞɟɬ ɤ ɞɟɮɨɪɦɚɰɢɢ ɪɚɫɬɭɳɢɯ ɨɪɝɚɧɨɜ, ɚ ɷɬɨ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɫɦɟɪɬɢ, ɧɚɩɪɢɦɟɪ, ɜɨ ɜɪɟɦɹ ɪɨɠɞɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɩɨɜɪɟɠɞɟɧɢɟ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɟ ɩɨɫɥɟ ɜɨɫɶɦɨɣ 
ɧɟɞɟɥɢ, ɤɨɝɞɚ ɧɚɱɢɧɚɟɬɫɹ ɬɪɟɬɶɹ ɢ ɩɨɫɥɟɞɧɹɹ ɫɬɚɞɢɹ ɛɟɪɟɦɟɧɧɨɫɬɢ. Ɂɧɚɱɢɬɟɥɶɧɵɣ 
ɩɪɨɝɪɟɫɫ ɞɨɫɬɢɝɧɭɬ ɜ ɩɨɧɢɦɚɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɧɚ ɦɨɡɝ 
ɧɟɪɨɞɢɜɲɢɯɫɹ ɞɟɬɟɣ. ɇɚɩɪɢɦɟɪ, γ0 ɞɟɬɟɣ, ɜɵɠɢɜɲɢɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɬɨɦɧɵɯ 
ɛɨɦɛɚɪɞɢɪɨɜɨɤ ɢɡ ɩɪɢɦɟɪɧɨ 1 600, ɩɨɞɜɟɪɝɲɢɯɫɹ ɞɨ ɪɨɠɞɟɧɢɹ ɞɨɡɟ ɜ 1 Ƚɪ, ɢɦɟɥɢ 
ɤɪɚɣɧɸɸ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɭɸ ɢɧɜɚɥɢɞɧɨɫɬɶ. Ɋɚɡɥɢɱɧɵɟ ɷɬɚɩɵ ɢ ɜɨɡɦɨɠɧɵɟ ɷɮɮɟɤɬɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ γ.  
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

Ɍɚɛɥɢɰɚ γ – Ɋɚɡɥɢɱɧɵɟ ɷɬɚɩɵ ɢ ɜɨɡɦɨɠɧɵɟ ɧɟɝɚɬɢɜɧɵɟ ɷɮɮɟɤɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ ɡɚɪɨɞɵɲɚ ɛɟɪɟɦɟɧɧɵɯ 
ɠɟɧɳɢɧ ДDТППОЫОЧЭ ЬЭКРОЬ КЧН ЩШЬЬТЛХО ЧОРКЭТЯО ОППОМЭЬ ШП ЭСО ТШnizing radiation of pregnant women embryo] 

 

Ʉɪɨɦɟ ɬɨɝɨ, ɜɨɡɞɟɣɫɬɜɢɟ ɦɨɠɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɜɪɟɞɢɬɶ ɷɦɛɪɢɨɧ ɢɥɢ ɩɥɨɞ, 
ɭɠɟ ɪɚɡɜɢɜɚɸɳɢɣɫɹ ɜ ɭɬɪɨɛɟ ɦɚɬɟɪɢ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ ɪɚɡɥɢɱɚɬɶ ɪɚɞɢɚɰɢɨɧɧɨɟ 
ɨɛɥɭɱɟɧɢɟ, ɤɚɤ ɜɡɪɨɫɥɵɯ, ɞɟɬɟɣ, ɷɦɛɪɢɨɧɨɜ, ɬɚɤ ɢ ɩɥɨɞɨɜ. ɍɱɢɬɵɜɚɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɷɬɢɯ 
ɩɪɨɛɥɟɦ UNSCEAR


 ɜ ɷɬɢɯ ɝɪɭɩɩɚɯ ɩɪɨɜɟɥ ɜɫɟɫɬɨɪɨɧɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ 

ɂɂ ɤɚɤ ɧɚ ɡɞɨɪɨɜɶɟ ɦɚɬɟɪɟɣ, ɬɚɤ ɢ ɧɚ ɧɚɫɥɟɞɫɬɜɟɧɧɵɟ ɷɮɮɟɤɬɵ ɷɦɛɪɢɨɧɨɜ Дλ]. 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɢ ɢɡ-ɡɚ ɢɯ 
ɚɧɚɬɨɦɢɱɟɫɤɢɯ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɥɢɱɢɣ ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɧɚ 
ɞɟɬɟɣ ɢ ɜɡɪɨɫɥɵɯ ɪɚɡɥɢɱɧɨ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨɫɤɨɥɶɤɭ ɭ ɞɟɬɟɣ ɛɨɥɟɟ ɦɟɥɤɢɟ ɬɟɥɚ, ɢ ɨɧɢ 
ɦɟɧɟɟ ɡɚɳɢɳɟɧɵ ɷɤɪɚɧɢɪɭɸɳɢɦɢ ɬɤɚɧɹɦɢ, ɞɨɡɚ ɞɥɹ ɢɯ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ ɛɭɞɟɬ 
ɜɵɲɟ, ɱɟɦ ɞɥɹ ɜɡɪɨɫɥɵɯ ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ ɜɧɟɲɧɟɦ ɜɨɡɞɟɣɫɬɜɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɟɬɢ 
ɦɟɧɶɲɟ ɜɡɪɨɫɥɵɯ, ɩɨɷɬɨɦɭ ɨɧɢ ɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɞɨɡɨɜɭɸ ɧɚɝɪɭɡɤɭ ɨɬ 
ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɨɫɟɜɲɢɯ ɧɚ ɩɨɞɫɬɢɥɚɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ДλЖ. ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ 
ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɥɭɱɟɧɢɹ, ɬɨ ɢɡ-ɡɚ ɦɟɧɶɲɟɝɨ ɪɨɫɬɚ ɢ ɨɛɴɟɦɚ ɞɟɬɟɣ, ɤɨɝɞɚ ɢɯ ɨɪɝɚɧɵ 
ɪɚɫɩɨɥɨɠɟɧɵ ɛɥɢɠɟ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɨɞɧɨɦ ɨɪɝɚɧɟ 
ɜɨɡɞɟɣɫɬɜɭɟɬ ɢ ɧɚ ɞɪɭɝɢɟ ɨɪɝɚɧɵ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɷɬɨ ɢɦɟɥɨ ɛɵ ɦɟɫɬɨ ɞɥɹ 
ɜɡɪɨɫɥɵɯ.  

ɉɪɢ ɞɵɯɚɬɟɥɶɧɨɦ ɩɭɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɣɨɞɚ-1γ1 ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɜɟɥɢɱɢɧɚ ɞɨɡɵ 
ɂɂ, ɫɨɡɞɚɜɚɟɦɨɣ ɷɬɢɦ ɪɚɞɢɨɧɭɤɥɢɞɨɦ ɧɚ ɳɢɬɨɜɢɞɧɭɸ ɠɟɥɟɡɭ ɭ ɞɟɬɟɣ, ɩɪɢɦɟɪɧɨ ɜ 
ɞɟɜɹɬɶ ɪɚɡ ɜɵɲɟ, ɱɟɦ ɭ ɜɡɪɨɫɥɵɯ ДλЖ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɚɜɚɪɢɢ ɧɚ ɑɟɪɧɨɛɵɥɶɫɤɨɣ Ⱥɗɋ 
ɩɨɞɬɜɟɪɞɢɥɢ ɫɜɹɡɶ ɦɟɠɞɭ ɪɚɤɨɦ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ ɢ ɣɨɞɨɦ-1γ1, ɤɨɬɨɪɵɣ 
ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɷɬɨɦ ɨɪɝɚɧɟ. ɗɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɠɟ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭ ɦɨɥɨɞɵɯ ɥɸɞɟɣ ɜ ɜɨɡɪɚɫɬɟ ɞɨ β0 ɥɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɥɟɣɤɟɦɢɢ 
ɩɨɫɥɟ ɬɚɤɨɝɨ ɠɟ ɨɛɥɭɱɟɧɢɹ ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɭ ɜɡɪɨɫɥɵɯ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɞɟɬɢ ɜ ɜɨɡɪɚɫɬɟ ɞɨ ɞɟɫɹɬɢ ɥɟɬ ɨɫɨɛɟɧɧɨ ɜɨɫɩɪɢɢɦɱɢɜɵ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɂɂ. ɇɟɤɨɬɨɪɵɟ 
ɞɪɭɝɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɞɟɬɢ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɱɚɳɟ ɭɦɢɪɚɸɬ ɨɬ ɥɟɣɤɟɦɢɢ, 
ɱɟɦ ɜɡɪɨɫɥɵɟ. Ⱦɪɭɝɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭ ɞɟɜɨɱɟɤ ɜ ɜɨɡɪɚɫɬɟ ɞɨ β0 ɥɟɬ 
ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɪɚɤɚ ɦɨɥɨɱɧɨɣ ɠɟɥɟɡɵ ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ, ɱɟɦ ɭ ɜɡɪɨɫɥɵɯ 
ɠɟɧɳɢɧ (ɪɢɫ. 8). ȼ ɞɨɤɥɚɞɟ UNSCEAR ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɧɚɭɱɧɵɣ ɦɚɬɟɪɢɚɥ, 
ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɬɨ, ɱɬɨ ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɭ ɞɟɬɟɣ ɢɦɟɸɬ ɛɨɥɟɟ ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ, ɱɟɦ ɭ ɜɡɪɨɫɥɵɯ, ɢ ɡɚɜɢɫɹɬ ɨɬ ɬɢɩɚ ɨɩɭɯɨɥɢ, ɚ ɬɚɤɠɟ ɨɬ ɜɨɡɪɚɫɬɚ ɢ ɩɨɥɚ  
ɪɟɛɟɧɤɚ Дλ]. Ɋɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɢɝɪɚɸɳɚɹ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ 
ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɹɯ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɟɬɫɹ ɭ ɪɚɡɧɵɯ ɥɸɞɟɣ ɢ ɹɜɥɹɟɬɫɹ ɬɟɦ 
ɫɩɭɫɤɨɜɵɦ ɦɟɯɚɧɢɡɦɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɬɟɯ ɢɥɢ ɢɧɵɯ ɨɩɭɯɨɥɟɣ, 
ɜɵɡɜɚɧɧɵɯ ɨɛɥɭɱɟɧɢɟɦ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɢɣ ɜ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɭ ɜɡɪɨɫɥɵɯ ɢ 
ɞɟɬɟɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɟɬɢ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɪɚɡɜɢɬɢɸ ɪɚɤɚ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ, 
ɦɨɡɝɚ, ɤɨɠɢ ɢ ɦɨɥɨɱɧɨɣ ɠɟɥɟɡɵ, ɚ ɬɚɤɠɟ ɥɟɣɤɟɦɢɢ. ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜɵɲɟ ɚɧɚɥɢɡɚ 
(ɪɢɫ. 8) ɫɬɚɧɨɜɢɬɫɹ ɹɫɧɨ, ɱɬɨ ɝɟɧɟɬɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢ ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ 
ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɞɥɹ ɡɞɨɪɨɜɶɹ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɂɂ.  
                                                             

 [United Nations Scientific Committee on the Effects of Atomic Radiation]. ɇɚɭɱɧɵɣ ɤɨɦɢɬɟɬ ɈɈɇ ɩɨ ɩɨɫɥɟɞɫɬɜɢɹɦ ɚɬɨɦɧɨɣ 

ɪɚɞɢɚɰɢɢ. 

ɋɬɚɞɢɹ 

ɛɟɪɟɦɟɧɧɨɫɬɢ (ɞɧɢ) ȼɨɡɦɨɠɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ 

1 – 9 ɋɦɟɪɬɶ ɡɚɪɨɞɵɲɚ, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɫ ɧɟɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɨɪɨɤɚ ɪɚɡɜɢɬɢɹ 

10 – 12 ɋɧɢɠɟɧɢɟ ɥɟɬɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ ɫ ɧɟɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɨɪɨɤɚ ɪɚɡɜɢɬɢɹ 

13 – 56 ɉɪɨɢɡɜɨɞɫɬɜɨ ɜɪɨɠɞɟɧɧɵɯ ɩɨɪɨɤɨɜ ɪɚɡɜɢɬɢɹ ɢ ɡɚɞɟɪɠɤɢ ɪɨɫɬɚ 

57 – 112 
ɗɤɫɬɪɟɦɚɥɶɧɚɹ ɭɦɫɬɜɟɧɧɚɹ ɨɬɫɬɚɥɨɫɬɶ (ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɫɟɪɶɟɡɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɐɇɋ) 

113– 175 Ɇɟɧɟɟ ɱɚɫɬɨɟ ɜɥɢɹɧɢɟ ɧɚ ɐɇɋ 

ɉɨɫɥɟ 175 
Ɉɱɟɧɶ ɧɢɡɤɚɹ ɱɚɫɬɨɬɚ ɷɮɮɟɤɬɨɜ ɐɇɋ (ɧɢ ɨɞɢɧ ɢɡ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɫɥɭɱɚɟɜ 
ɬɹɠɟɥɨɣ ɡɚɞɟɪɠɤɢ) 



30 ɈɊɍɆɈ ɢ ɞɪ.  

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) 2020 

 
Ɋɢɫɭɧɨɤ 8 – Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɭ ɞɟɬɟɣ Д9]  

[Features of radiosensitive organs in children] 
 

Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɛɨɥɟɟ ɜɟɪɨɹɬɧɵɦ, ɱɟɦ ɝɟɧɟɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 
ɫɮɨɪɦɢɪɨɜɚɜɲɟɦɫɹ ɨɪɝɚɧɢɡɦɟ. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶ 
ɦɟɪɬɜɨɪɨɠɞɟɧɢɟ, ɜɪɨɠɞɟɧɧɵɟ ɚɧɨɦɚɥɢɢ, ɫɧɢɠɟɧɢɟ ɦɚɫɫɵ ɬɟɥɚ ɩɪɢ ɪɨɠɞɟɧɢɢ, 
ɦɥɚɞɟɧɱɟɫɤɭɸ ɢ ɞɟɬɫɤɭɸ ɫɦɟɪɬɧɨɫɬɶ. ɗɬɨ ɪɟɡɭɥɶɬɚɬɵ ɦɭɬɚɰɢɢ ɜ ɤɥɟɬɤɚɯ ɥɸɞɟɣ, 
ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɂɂ, ɤɨɬɨɪɵɟ ɩɟɪɟɞɚɸɬɫɹ ɢɯ ɩɨɬɨɦɫɬɜɭ. ɗɬɢ ɷɮɮɟɤɬɵ ɦɨɝɭɬ 
ɩɪɨɹɜɢɬɶɫɹ ɜ ɩɪɹɦɨɣ ɫɟɦɶɟ, ɟɫɥɢ ɩɨɜɪɟɠɞɟɧɧɵɟ ɝɟɧɵ ɹɜɥɹɸɬɫɹ ɞɨɦɢɧɢɪɭɸɳɢɦɢ, ɢɥɢ 
ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɜɨ ɦɧɨɝɢɯ ɩɨɤɨɥɟɧɢɹɯ ɩɨɡɠɟ, ɟɫɥɢ ɝɟɧɵ ɪɟɰɟɫɫɢɜɧɵ. 

ɍɦɟɧɶɲɟɧɢɟ ɫɬɟɩɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɞɟɬɟɣ 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɬɚɧɞɚɪɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɭɦɟɧɶɲɢɬɶ ɪɢɫɤɢ ɪɚɡɜɢɬɢɹ 

ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ ɂɂ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ ɞɨɡ Д1βЖ, 
ɧɚɭɱɧɵɟ ɤɨɧɫɟɧɫɭɫɧɵɟ ɝɪɭɩɩɵ ɢ ɞɪɭɝɢɟ ɪɟɝɭɥɢɪɭɸɳɢɟ ɨɪɝɚɧɵ ɪɟɤɨɦɟɧɞɨɜɚɥɢ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɢɧɟɣɧɭɸ ɛɟɫɩɨɪɨɝɨɜɭɸ ɦɨɞɟɥɶ.  

ȼ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɧɰɢɩɚ ALARA 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɟɣ ɂɂ, ɨɤɚɡɵɜɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɞɟɬɟɣ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɩɨɞɝɪɭɩɩɭ ɧɚɫɟɥɟɧɢɹ, ɨɛɥɚɞɚɸɳɟɝɨ ɩɨɜɵɲɟɧɧɨɣ 
ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ. Ɂɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɨɞɯɨɞɚ ɜɨɡɪɨɫɥɨ ɫ ɪɨɫɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ, ɜɤɥɸɱɚɸɳɢɯ ɨɛɥɭɱɟɧɢɟ ɜ ɧɢɡɤɢɯ ɞɨɡɚɯ, ɨɫɨɛɟɧɧɨ ɩɪɢ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɢ (ɄT), ɩɪɢ ɤɨɬɨɪɨɣ ɫɨɡɞɚɟɬɫɹ ɞɨɡɚ ɜ γ0-90 mSv ɧɚ β-3 

ɫɤɚɧɢɪɨɜɚɧɢɹ. ɗɬɭ ɞɨɡɭ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɫ ɧɢɡɤɢɦɢ ɞɨɡɚɦɢ ɪɚɞɢɚɰɢɢ (5-150 mSv), 

ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɝɥɢɫɶ ɩɨɞɝɪɭɩɩɵ ɧɚɫɟɥɟɧɢɹ ɏɢɪɨɫɢɦɵ ɢɡ β5 000, ɜɵɠɢɜɲɢɯ ɩɨɫɥɟ 
ɚɬɨɦɧɨɣ ɛɨɦɛɚɪɞɢɪɨɜɤɢ. ɉɨɷɬɨɦɭ ɩɪɢɦɟɧɹɹ ɥɢɧɟɣɧɭɸ ɛɟɫɩɨɪɨɝɨɜɭɸ ɦɨɞɟɥɶ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɂɂ ɧɚ 
ɱɟɥɨɜɟɤɚ, Ȼɪɟɧɧɟɪ Ⱦ.ɀ. Д1γЖ ɤɨɧɫɬɚɬɢɪɭɟɬ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɪɢɫɤɚ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ 
ɡɚɛɨɥɟɜɚɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɟɥɢɱɢɧɚɦɢ ɭɤɚɡɚɧɧɵɯ ɞɨɡ, ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, 
ɱɬɨ ɞɨɡɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɪɝɚɧɵ ɞɟɬɟɣ, ɨɛɪɚɡɭɸɳɚɹɫɹ ɩɪɢ ɄɌ-ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɦɨɠɟɬ 
ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɬɶ ɪɢɫɤ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ. ɇɚ ɨɩɚɫɧɨɫɬɶ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ 
ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɭ ɞɟɬɟɣ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɂɂ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɦɟɱɚɸɬ ɬɚɤɠɟ ɚɜɬɨɪɵ ɪɚɛɨɬɵ Д14Ж. 

ɇɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɪɚɛɨɬɵ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 

Ʉ ɧɟɝɚɬɢɜɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɪɚɛɨɬɵ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, 
ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɧɟɢɫɤɥɸɱɚɸɳɭɸɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɹɞɚ ɫɨɛɵɬɢɣ ɧɚ Ⱥɗɋ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɞɢɚɰɢɨɧɧɵɦ ɚɜɚɪɢɹɦ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɬɟɩɟɧɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɹ ɩɟɪɫɨɧɚɥɚ Ⱥɗɋ ɢ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɟ 
ɜɛɥɢɡɢ ɫɬɚɧɰɢɢ. ɉɪɢ ɜɫɟɦ ɦɧɨɠɟɫɬɜɟ ɪɚɞɢɚɰɢɨɧɧɵɯ ɚɜɚɪɢɣ, ɫɥɭɱɢɜɲɢɯɫɹ ɜ ɦɢɪɟ ɡɚ 



 ɈɋɈȻȿɇɇɈɋɌɂ ȼɈɁȾȿɃɋɌȼɂə ɂɈɇɂɁɂɊɍɘɓȿȽɈ ɂɁɅɍɑȿɇɂə 31 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɪɚɡɜɢɜɚɥɚɫɶ ɚɬɨɦɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɚɬɨɦɧɨɝɨ ɨɪɭɠɢɹ, ɨɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɩɨ ɩɪɢɱɢɧɟ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɨɲɥɢ ɪɚɞɢɚɰɢɨɧɧɵɟ 
ɚɜɚɪɢɢ, ɹɜɥɹɟɬɫɹ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ. Ɉɫɧɨɜɧɵɟ ɱɟɪɬɵ ɷɬɨɝɨ ɮɚɤɬɨɪɚμ ɯɚɥɚɬɧɨɫɬɶ, 
ɧɟɜɧɢɦɚɬɟɥɶɧɨɫɬɶ, ɫɚɦɨɧɚɞɟɹɧɧɨɫɬɶ, ɮɢɡɢɱɟɫɤɚɹ ɢɥɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɚɹ ɭɫɬɚɥɨɫɬɶ ɢ ɬ.ɞ. 
ɗɬɢ ɱɟɪɬɵ ɢɥɢ ɧɟɞɨɫɬɚɬɤɢ, ɩɨ ɫɭɬɢ, ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ, ɧɨ ɩɪɨɹɜɥɹɬɶɫɹ 
ɨɧɢ ɦɨɝɭɬ ɥɢɲɶ ɜ ɤɪɚɣɧɢɯ ɫɥɭɱɚɹɯ ɩɨ ɩɪɢɱɢɧɟ ɮɢɡɢɱɟɫɤɨɣ, ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɥɨɫɬɢ 
ɢɥɢ ɫɚɦɨɧɚɞɟɹɧɧɨɫɬɢ. ȼɨɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɛɵɬɢɣ, ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɜ ɷɬɨɦ ɤɪɚɣɧɟɦ 
ɫɥɭɱɚɟ, ɢ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɪɚɞɢɚɰɢɨɧɧɚɹ ɚɜɚɪɢɹ. 

ȼɬɨɪɵɦ ɧɟɝɚɬɢɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɩɨ ɟɝɨ ɡɧɚɱɢɦɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɧɟɝɚɬɢɜɧɵɟ 
ɩɨɫɥɟɞɫɬɜɢɹ ɪɚɛɨɬɵ Ⱥɗɋ, ɹɜɥɹɸɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɣɫɹ ɜɵɛɪɨɫɨɦ ɪɚɞɢɨɚɤɬɢɜɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɥɢɤɜɢɞɚɰɢɹ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɥɸɞɟɣ, 
ɬɟɯɧɢɤɢ, ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɤɚɤ ɞɥɹ ɨɩɥɚɬɵ ɪɚɛɨɬ ɩɨ ɥɢɤɜɢɞɚɰɢɢ 
ɩɨɫɥɟɞɫɬɜɢɣ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ, ɬɚɤ ɢ ɞɥɹ ɨɩɥɚɬɵ ɠɢɥɶɹ ɧɚɫɟɥɟɧɢɸ ɩɪɢ ɟɝɨ 
ɷɜɚɤɭɚɰɢɢ ɢɡ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɪɚɣɨɧɚ ɢ ɬ.ɞ. ȼ ɪɚɛɨɬɟ Д15Ж ɚɜɬɨɪɚɦɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɑɟɪɧɨɛɵɥɶɫɤɨɣ ɚɜɚɪɢɢ ɞɥɹ ɋɋɋɊ ɨɛɨɲɥɚɫɶ ɜ $700 ɦɥɪɞ, ɚ 
ɡɚɬɪɚɬɵ ɧɚ ɥɢɤɜɢɞɚɰɢɸ ɩɨɫɥɟɞɫɬɜɢɣ ɧɚ Ⱥɗɋ Ɏɭɤɭɫɢɦɚ-1 ɜ əɩɨɧɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɫɨɫɬɚɜɥɹɸɬ $180 ɦɥɪɞ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɧɟɝɚɬɢɜɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɪɚɛɨɬɵ Ⱥɗɋ Ʉɨɬɚ ɧɚ ɧɚɫɟɥɟɧɢɟ, ɩɪɨɠɢɜɚɸɳɟɟ ɜ ɪɹɞɟ ɞɟɪɟɜɟɧɶ 
Ɋɚɞɠɚɫɬɯɚɧɚ (ɂɧɞɢɹ), ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ ɷɬɨɣ ɚɬɨɦɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨ ɤɨɬɨɪɨɦ 
ɨɬɦɟɱɚɥɨɫɶ ɚɜɬɨɪɚɦɢ ɪɚɧɟɟ Д11Ж ɧɟɥɶɡɹ ɨɬɧɟɫɬɢ ɤ ɭɤɚɡɚɧɧɵɦ ɮɚɤɬɨɪɚɦ. ɉɨ ɦɧɟɧɢɸ 
ɚɜɬɨɪɨɜ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ, ɧɚ Ⱥɗɋ Ʉɨɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɸ ɫɢɫɬɟɦ 
ɨɱɢɫɬɤɢ ɜɵɛɪɨɫɨɜ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɢɯ ɜɟɥɢɱɢɧɭ ɜ ɭɫɥɨɜɢɹɯ ɲɬɚɬɧɨɣ ɪɚɛɨɬɵ, 
ɧɨ ɩɨɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɜ ɱɟɦ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɧɟ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɨ ɪɭɤɨɜɨɞɫɬɜɨ Ⱥɗɋ. Ɉɞɧɚɤɨ ɷɬɢ ɩɪɨɛɥɟɦɵ ɨɬɧɨɫɹɬɫɹ ɤ ɨɛɥɚɫɬɢ 
ɫɨɰɢɚɥɶɧɵɯ ɢ ɜɧɭɬɪɢɩɨɥɢɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɂɧɞɢɢ, ɚ ɧɟ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ ɜɨɡɞɟɣɫɬɜɢɹ 
ɂɂ ɧɚ ɛɢɨɨɛɴɟɤɬɵ, ɯɨɬɹ ɜ ɨɫɧɨɜɟ ɢ ɷɬɢɯ ɩɪɨɛɥɟɦ ɬɚɤɠɟ ɥɟɠɢɬ ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ. 

Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɧɚ ɹɞɟɪɧɵɯ 
ɨɛɴɟɤɬɚɯ 

Ɋɚɞɢɚɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɭɪɨɜɧɹ ɡɚɳɢɬɵ 
ɥɸɞɟɣ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɥɟɡɧɵɯ ɞɟɣɫɬɜɢɣ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɞɢɚɰɢɢ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ (ILO/ɆɈɌ) ɩɨ ɡɚɳɢɬɟ ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɛɨɥɟɡɧɟɣ, ɛɨɥɟɡɧɟɣ ɢ ɬɪɚɜɦ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɜɹɡɢ ɫ ɢɯ ɪɚɛɨɬɨɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɜɨɦ Ɉɪɝɚɧɢɡɚɰɢɢ. ɉɪɨɝɪɚɦɦɵ 
ILO ɫɤɨɨɪɞɢɧɢɪɨɜɚɧɵ, ɱɬɨ ɞɚɟɬ ɩɪɚɜɢɬɟɥɶɫɬɜɚɦ, ɨɪɝɚɧɢɡɚɰɢɹɦ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɢ 
ɪɚɛɨɬɧɢɤɨɜ ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɦɨɳɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦ ɩɨ ɭɥɭɱɲɟɧɢɸ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɧɢ ɫɨɬɪɭɞɧɢɱɚɸɬ ɫ ɞɪɭɝɢɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɆȺȽȺɌɗ ɢ ȼɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ 
(WHO/ȼɈɁ), ɚ ɬɚɤɠɟ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɬɚɤɢɦɢ 
ɤɚɤ Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɚɫɫɨɰɢɚɰɢɹ ɩɨ ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɟ (IRPA), Ɇɟɠɞɭɧɚɪɨɞɧɚɹ 
ɤɨɦɢɫɫɢɹ ɩɨ ɪɚɞɢɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɟ (ICRP) ɢ Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɤɨɦɢɫɫɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ 
ɧɟɢɨɧɢɡɢɪɭɸɳɟɣ ɪɚɞɢɚɰɢɢ. (ICNIRP). 

ɉɨɜɵɲɟɧɢɟ ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɞɪɭɝɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɣ ɨɬɪɚɫɥɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ 
ɚɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɨɛɥɟɦɭ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, 
ɜɨɡɞɭɲɧɵɯ ɢ ɜɨɞɧɵɯ ɛɚɫɫɟɣɧɨɜ, ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɩɪɟɞɟɥɟɧɢɹ ɞɨɡɨɜɵɯ 
ɧɚɝɪɭɡɨɤ ɧɚ ɧɚɫɟɥɟɧɢɟ, ɩɪɨɠɢɜɚɸɳɟɟ ɜɛɥɢɡɢ Ⱥɗɋ, ɢ ɞɪɭɝɢɟ ɡɚɞɚɱɢ. Ɋɟɲɟɧɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɜ ɪɟɝɢɨɧɟ Ⱥɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɚɣɨɧɟ, ɞɥɹ ɱɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɫɬɟɦɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɟɬɚɥɶɧɵɣ ɚɧɚɥɢɡ Д16Ж ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɚɤɢɟ ɡɚɳɢɬɧɵɟ 



32 ɈɊɍɆɈ ɢ ɞɪ.  

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) 2020 

ɫɢɫɬɟɦɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɛɥɨɤɢ ɢɡɦɟɪɟɧɢɹ ɞɚɧɧɵɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ ɪɚɛɨɬɭ, ɩɨɥɭɱɚɟɬ ɢ ɨɛɪɚɛɚɬɵɜɚɟɬ ɞɚɧɧɵɟ ɨɛ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢɡɥɭɱɟɧɢɹ ɜ ɡɨɧɟ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɞɨɫɬɭɩɚ ɤ Ⱥɗɋ, ɧɚ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɟ, ɜ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɟ, ɢ ɜ ɡɨɧɟ ɧɚɛɥɸɞɟɧɢɹ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɗɋ, ɜɤɥɸɱɚɹ ɩɪɨɟɤɬɧɵɟ ɢ ɡɚɩɪɨɟɤɬɧɵɟ ɚɜɚɪɢɢ, ɚ ɬɚɤɠɟ 
ɫɨɫɬɨɹɧɢɟ Ⱥɗɋ ɩɪɢ ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɨɛɥɨɤɨɜ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɨɞɟɥɶɸ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ Д17Ж ɪɚɞɢɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɧɚ 
Ⱥɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɭɠɛɚɦɢ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ Ⱥɗɋ, ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
ɢ ɦɟɬɟɨɪɨɥɨɝɢɢ. Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ Ⱥɗɋ (ɨɛɴɟɦ, ɱɚɫɬɨɬɚ, 
ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ, ɢɫɩɨɥɧɢɬɟɥɢ ɢ ɭɱɟɬ ɪɟɡɭɥɶɬɚɬɨɜ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɚɜɢɥɚɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɪɟɝɢɨɧɚɥɶɧɨɣ ɞɢɪɟɤɰɢɟɣ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
Ɇɟɞɢɤɨ-Ȼɢɨɥɨɝɢɱɟɫɤɨɝɨ Ⱥɝɟɧɬɫɬɜɚ (ɎɆȻȺ) Ɋɨɫɫɢɢ. Ɍɚɤɠɟ ɪɟɝɢɨɧɚɥɶɧɵɟ ɭɩɪɚɜɥɟɧɢɹ 
ɎɆȻȺ Ɋɨɫɫɢɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɟɡɚɜɢɫɢɦɵɣ, ɢɡɛɢɪɚɬɟɥɶɧɵɣ ɪɚɞɢɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 
ɨɛɴɟɤɬɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɦɟɫɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɢɧɰɢɩɚɯ ɪɚɞɢɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɢɧɹɬɵɯ ɦɢɪɨɜɵɦ 
ɫɨɨɛɳɟɫɬɜɨɦ, ɤɨɧɰɟɪɧ «Ɋɨɫɷɧɟɪɝɨɚɬɨɦ» ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬ ɩɨɥɢɬɢɤɭ ɩɨ 
ɜɧɟɞɪɟɧɢɸ ɢ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ ɦɟɬɨɞɨɥɨɝɢɢ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
ɧɚ Ⱥɗɋ. Ɇɟɬɨɞ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɡ ɨɛɥɭɱɟɧɢɹ ɢ 
ɤɨɥɢɱɟɫɬɜɚ ɨɛɥɭɱɟɧɧɵɯ ɥɢɰ ɧɚ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɭɪɨɜɧɹɯ ɫ ɭɱɟɬɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ, ɚ ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɨɡɚɯ ɨɛɥɭɱɟɧɢɹ ɡɚɧɨɫɢɬɫɹ ɜ 
ɭɱɟɬɧɵɟ ɤɚɪɬɨɱɤɢ ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɞɨɡ ɨɛɥɭɱɟɧɢɹ ɢ ɜ ɷɥɟɤɬɪɨɧɧɵɟ ɛɚɡɵ 
ɞɚɧɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
(AɋɂȾɄ), ɫɨɡɞɚɧɧɨɝɨ ɜ ɤɨɧɰɟɪɧɟ Ɋɨɫɷɧɟɪɝɨɚɬɨɦ Д17Ж. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɪɚɞɢɚɰɢɨɧɧɨ-ɱɢɫɬɵɯ ɩɚɫɩɨɪɬɚɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɝɨɞɨɜɵɯ ɨɬɱɟɬɚɯ ɨ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɛɫɬɚɧɨɜɤɟ ɧɚ ɩɥɨɳɚɞɤɚɯ Ⱥɗɋ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɨɬɫɭɬɫɬɜɢɹ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ Ⱥɗɋ ɧɚ 

ɧɚɫɟɥɟɧɢɟ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɭɬɟɦ ɤɨɧɬɪɨɥɹ ɢ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɣ ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɨɛɫɬɚɧɨɜɤɢ ɜ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɟ ɢ ɡɨɧɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ Ⱥɗɋ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɨɡɢɪɨɜɤɢ ɜ ɦɟɫɬɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ Ⱥɗɋ ɜɨɤɪɭɝ ɤɚɠɞɨɣ Ⱥɗɋ ɞɟɣɫɬɜɭɟɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɤɨɧɬɪɨɥɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɛɫɬɚɧɨɜɤɢ (ȺɋɄɊɈ) Д18Ж. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɤɨɪɟɣɫɤɨɣ ɦɨɞɟɥɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɯ ɪɚɞɢɚɰɢɨɧɧɵɣ ɦɨɧɢɬɨɪɢɧɝ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣμ ɨɛɳɟɧɚɰɢɨɧɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 
ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɩɪɨɝɪɚɦɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɹɞɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɇɚɰɢɨɧɚɥɶɧɨɟ 
ɨɬɫɥɟɠɢɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɪɟɝɢɨɧɚɥɶɧɵɯ ɫɬɚɧɰɢɹɯ ɦɨɧɢɬɨɪɢɧɝɚ (RMS), ɚ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɩɨɫɬɵ ɦɨɧɢɬɨɪɢɧɝɚ (RMP) ɪɚɫɩɪɟɞɟɥɟɧɵ ɩɨ ɜɫɟɣ ɫɬɪɚɧɟ, ɚ ɬɚɤɠɟ ɜ 
ɐɟɧɬɪɚɥɶɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ (CML), ɭɩɪɚɜɥɹɟɦɨɣ Ʉɨɪɟɣɫɤɢɦ ɢɧɫɬɢɬɭɬɨɦ 
ɹɞɟɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (KINS). Ɇɨɧɢɬɨɪɢɧɝ ɹɞɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɱɟɬɵɪɟɯ 
ɚɬɨɦɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɢ ɧɚ ɞɜɭɯ ɩɥɨɳɚɞɤɚɯ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɟɚɤɬɨɪɨɜ. ȼɫɟ 
ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ ɜ RMS ɢ RMP, ɚ ɬɚɤɠɟ ɧɚ ɩɥɨɳɚɞɤɚɯ ɹɞɟɪɧɵɯ ɪɟɚɤɬɨɪɨɜ, ɞɨɫɬɭɩɧɵ 
ɞɥɹ KINS ɱɟɪɟɡ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɟɬɶ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
(IERMN). ɉɨɦɨɝɚɟɬ ɜ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɫɬɪɚɧɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɋɨɟɞɢɧɟɧɧɵɯ ɒɬɚɬɚɯ, ɞɨ ɜɵɞɚɱɢ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢɥɢ 
ɥɢɰɟɧɡɢɢ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɬɨɦɧɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɮɟɞɟɪɚɥɶɧɵɟ ɚɝɟɧɬɫɬɜɚ (ɧɚɩɪɢɦɟɪ, 
USNRC) ɨɛɹɡɚɧɵ ɨɰɟɧɢɜɚɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɷɬɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɱɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ, ɱɬɨ ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɢɥɢ ɥɢɰɟɧɡɢɹ ɛɭɞɟɬ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɚɰɢɨɧɚɥɶɧɵɦ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɦ ɰɟɥɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ Ɂɚɤɨɧɟ ɨ 
ɧɚɰɢɨɧɚɥɶɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɟ (NEPA) 1λ6λ ɝɨɞɚ ɢ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨ 
ɤɨɧɬɪɨɥɟ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɜɨɞɵ. ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɷɬɨɣ ɨɰɟɧɤɢ, 
ɡɚɹɜɢɬɟɥɢ ɞɨɥɠɧɵ ɩɪɟɞɫɬɚɜɢɬɶ ɨɬɱɟɬ ɨ ɩɨɬɟɧɰɢɚɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɫɬɚɧɰɢɢ ɢ 
ɫɜɹɡɚɧɧɵɯ ɫ ɧɟɣ ɨɛɴɟɤɬɨɜ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ⱥ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɫɬɚɧɰɢɹ ɧɚɱɧɟɬ 
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ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ ɟɠɟɝɨɞɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɨɬɱɟɬ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɢɡɥɨɠɟɧɧɵɦ ɜ ɥɢɰɟɧɡɢɢ ɧɚ 
ɭɫɬɚɧɨɜɤɭ, ɢ ɚɤɬɚɦ, ɭɤɚɡɚɧɧɵɦ ɪɚɧɟɟ Д1λЖ. ɂɜɚɧɱɭɤ Дβ0Ж, ɩɨɫɬɭɥɢɪɨɜɚɥμ ɱɬɨ ɪɟɲɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɟɦɥɟɦɨɝɨ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɞɥɹ 
ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ) ɧɚɞ ɚɧɬɪɨɩɨɝɟɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɫɬɢɝɧɭɬɨ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɤɨɧɬɪɨɥɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (AɋɄɊɈ). 

ȼɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɪɚɞɢɚɰɢɨɧɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ʉɚɤ ɫɨɨɛɳɚɟɬɫɹ ɜ ɪɚɛɨɬɚɯ Д16, 17Жμ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ȺɋɄɊɈ ɩɨɡɜɨɥɹɸɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɫɢɬɭɚɰɢɸ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ, ɞɟɣɫɬɜɭɸɳɢɯ Ⱥɗɋ, ɯɢɦɢɱɟɫɤɢɯ ɢ 
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɗɬɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɧɚɛɨɪ 
ɞɚɬɱɢɤɨɜ, ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɢɬɭɚɰɢɸ ɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɪɨɢɡɜɨɞɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ ɢ ɩɪɟɞɫɬɚɜɥɹɬɶ ɪɟɡɭɥɶɬɚɬɵ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɣ ɳɢɬ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɨɪɚ ɢ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɜ ɜɢɞɟ ɩɪɨɫɬɵɯ ɢ ɩɨɧɹɬɧɵɯ 
ɬɟɪɦɢɧɚɯ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɜ ɜɢɞɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɪɚɞɢɚɰɢɨɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ (ARMS) ɛɵɥɢ ɭɫɩɟɲɧɨ ɜɧɟɞɪɟɧɵ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ ɜɫɟɯ ɚɬɨɦɧɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɜ Ɋɨɫɫɢɢ. Ɉɫɧɨɜɧɵɟ ɰɟɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɶɸɬɟɪɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫɨɫɬɨɹɬ ɜ 
ɫɥɟɞɭɸɳɟɦ Д16, 17, β1-24]: 

- Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɧɧɟɟ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɜɵɲɟɧɧɨɝɨ ɢɥɢ ɚɜɚɪɢɣɧɨɝɨ ɜɵɛɪɨɫɨɜ 

ɝɚɡɨɚɷɪɨɡɨɥɶɧɵɯ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɩɪɢɦɟɫɟɣ ɢ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ 
ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɢ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ;  

- ɉɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɨɡɦɨɠɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɨɡɞɭɲɧɨɝɨ 
ɛɚɫɫɟɣɧɚ, ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɨɞɤɢɫɥɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɪɚɣɨɧɚ; 

- Ɉɫɭɳɟɫɬɜɥɹɬɶ ɢɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɹɞɨɜɢɬɵɯ ɢ ɬɨɤɫɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɩɨɥɟɜɵɯ 
ɭɫɥɨɜɢɹɯ; 

- Ɉɰɟɧɢɜɚɬɶ ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɫɨɧɚɥ ɨɛɴɟɤɬɚ ɢ 
ɧɚɯɨɞɹɳɟɟɫɹ ɩɨɛɥɢɡɨɫɬɢ ɧɚɫɟɥɟɧɢɟ;  

- ɉɪɟɞɨɫɬɚɜɥɹɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɪɭɤɨɜɨɞɫɬɜɭ ɩɪɟɞɩɪɢɹɬɢɹ, Ɇɢɧɢɫɬɟɪɫɬɜɭ ɩɨ 
ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɢ ɞɪɭɝɢɦ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɥɢɰɚɦ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ 
ɩɪɨɰɟɫɫɚ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɦɟɫɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ, 
ɢ ɦɢɧɢɦɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ. 
ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ 

ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɛɨɪɚ ɪɚɞɢɚɰɢɨɧɧɵɯ, ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɯ, 
ɯɢɦɢɱɟɫɤɢɯ ɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ, ɨɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɹɬ ɪɚɫɱɟɬɵ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɝɚɡɨɚɷɪɨɡɨɥɶɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫɮɟɪɟ. ɉɪɢɱɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɨɥɠɧɚ 
ɭɱɢɬɵɜɚɬɶ ɪɟɚɥɶɧɨɟ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ Ⱥɗɋ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɝɟɨɮɢɡɢɱɟɫɤɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɪɟɝɢɨɧɚ Дβ5Ж. 

ɍɫɥɨɜɢɹ ɪɚɡɦɟɳɟɧɢɹ ARMS 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɪɚɛɨɬɚɯ Д16, 17, β1-β4Ж ɫɢɫɬɟɦɵ ȺɋɄɊɈ, ɨɫɧɨɜɭ ɤɨɬɨɪɵɯ 
ɫɨɫɬɚɜɥɹɸɬ Ȗ-ɞɟɬɟɤɬɨɪɵ, ɞɚɬɱɢɤɢ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɢɥɢ ɞɟɬɟɤɬɨɪɵ ɯɢɦɢɱɟɫɤɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɞɪ., ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɟ 
ɢ ɜ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɟ (ɋɁɁ). Ⱦɥɹ ɨɰɟɧɤɢ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɦɟɫɬɢɬɶ ɞɚɬɱɢɤɢ ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɩɥɨɳɚɞɤɢ. Ɉɞɧɚɤɨ ɞɥɹ ɫɢɫɬɟɦ ȺɋɄɊɈ, ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɞɥɹ Ⱥɗɋ, ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ 
                                                             

 ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɚɹ ɡɨɧɚ-ɷɬɨ ɬɟɪɪɢɬɨɪɢɹ ɜɨɤɪɭɝ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɬɞɟɥɹɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ ɨɬ ɠɢɥɵɯ 

ɤɜɚɪɬɚɥɨɜ ɢɥɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚɫɟɥɟɧɢɟɦ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 



34 ɈɊɍɆɈ ɢ ɞɪ.  

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) 2020 

ɞɟɬɟɤɬɨɪɨɜ ɜɨɤɪɭɝ Ⱥɗɋ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɬɚɤɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɪɟɝɢɨɧɚ, ɤɚɤ ɫɨɫɬɨɹɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɦɟɬɨɞɢɤɟ 
ɝɪɚɞɢɟɧɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ Д16, ββ-β4Ж, ɬɪɟɛɭɸɳɟɣ ɞɚɧɧɵɯ ɩɨ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɜɥɚɠɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɟ ɫɟɡɨɧɵ ɢ ɪɚɡɥɢɱɧɨɟ ɜɪɟɦɹ ɞɧɹ ɢ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɭɪɨɜɧɹɯ ɩɨ ɜɵɫɨɬɟ. Ɂɧɚɧɢɟ ɷɬɢɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɡɜɨɥɢɬ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɯɭɞɲɟɟ ɫɨɫɬɨɹɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɹɬ 
ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ, ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɮɢɧɚɧɫɨɜɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 
ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɫɢɫɬɟɦɚ ɞɚɬɱɢɤɨɜ 
ɞɭɛɥɢɪɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɢɯ ɤɨɥɢɱɟɫɬɜɨɦ, ɧɨ ɢ ɩɨ ɤɚɧɚɥɭ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢμ 
ɪɚɞɢɨɫɜɹɡɶ, ɫɜɹɡɶ ɱɟɪɟɡ ɤɚɛɟɥɶ, ɨɩɬɨɜɨɥɨɤɨɧɧɚɹ ɫɜɹɡɶ ɢ ɞɪ. ȼ ɪɚɛɨɬɚɯ ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɝɪɚɧɢɰɭ ɋɁɁ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɡɚɝɪɹɡɧɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ. ɗɬɢ ɮɚɤɬɨɪɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 
ɦɨɳɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ, ɭɫɥɨɜɢɹ ɟɝɨ ɪɚɛɨɬɵ, ɯɚɪɚɤɬɟɪ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɨɫɬɨɹɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫɮɟɪɵ, 
ɨɛɪɚɡɨɜɚɧɢɟ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɢɟ ɜɪɟɞɧɵɟ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɵ, ɚ ɬɚɤɠɟ ɦɟɪɵ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɫɧɢɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɢ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɨɛɴɟɤɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɬɨɦɧɨɣ ɷɧɟɪɝɢɢ, ɋɁɁ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50-1000 ɦɟɬɪɨɜ (ɦ) ɨɬ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɢɫɬɨɱɧɢɤɚ 
ɡɚɝɪɹɡɧɟɧɢɹ. ɗɬɨ ɫɥɟɞɭɟɬ ɪɨɫɫɢɣɫɤɨɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɜɫɟɦ 
ɩɪɟɞɩɪɢɹɬɢɹɦ ɜ Ɋɨɫɫɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɥɚɫɫ ɨɬ I ɞɨ V, ɩɪɢɱɟɦ 
ɤɚɠɞɵɣ ɤɥɚɫɫ ɢɦɟɟɬ ɫɜɨɣ ɪɚɡɦɟɪ ɋɁɁ Дβ6Ж. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɟɪɟɧɨɫɚ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫɮɟɪɟ 

  ȼ ɪɚɛɨɬɚɯ Дβγ, β4Ж ɚɜɬɨɪɵ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɫɯɨɠɟɫɬɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɪɟɝɢɨɧɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɗɋ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ 
ɪɚɛɨɬɵ Дβ5Ж, ɞɥɹ ɨɰɟɧɤɢ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ (ɜɨɡɞɭɲɧɨɝɨ 
ɛɚɫɫɟɣɧɚ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ) ɜ ɭɫɥɨɜɢɹɯ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɟɣɫɹ ɜɵɛɪɨɫɨɦ ɜ ɚɬɦɨɫɮɟɪɭ ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɨɞɟɥɶ ɩɟɪɟɧɨɫɚ ɩɪɢɦɟɫɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɭɪɚɜɧɟɧɢɢ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢɮɮɭɡɢɢ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɩɟɪɟɧɨɫ ɟɟ ɤɨɧɰɟɧɬɪɚɰɢɢ q (x, y, z) Ʉɢ/ɦ3

 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɚɬɦɨɫɮɟɪɧɵɦɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɥɢ, ɢɫɩɨɥɶɡɭɹ 
ɦɟɬɨɞ ɝɪɚɞɢɟɧɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚɞ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ Дββ, 27]: 

- u(z) – ɩɪɨɞɨɥɶɧɨɣ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɦ/ɫ (ɩɨɩɟɪɟɱɧɭɸ ɫɤɨɪɨɫɬɶ 
ɩɪɢɧɢɦɚɥɢ ɪɚɜɧɨɣ ɧɭɥɸ);  

- k(z) – ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɦ2/ɫ;  
- b(z) – ɷɧɟɪɝɢɹ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɢ 

ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫɮɟɪɵ.  
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɬɚɬɶɟ ɫɨɨɛɳɚɥɨɫɶ, ɱɬɨ ɪɚɫɱɟɬ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɟɪɟɧɨɫɚ ɩɪɢɦɟɫɢ ɝɚɡ 

– ɚɷɪɨɡɨɥɶ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɨɩɢɫɵɜɚɟɬɫɹ ɬɪɟɯɦɟɪɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢɮɮɭɡɢɢ, ɦɨɠɧɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɫɬɢɬɶ, ɩɪɟɞɩɨɥɚɝɚɹ, ɱɬɨ ɫɭɛɫɬɚɧɰɢɹ ɜɞɨɥɶ ɨɫɢ Y, 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫɚɧɚ ɩɨ ɡɚɤɨɧɭ Ƚɚɭɫɫɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɨɩɪɟɞɟɥɢɬɶ 
ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɫɢ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ (3): 

 

                                                        ሺ     ሻ   ሺ   ሻ√      ሺ ሻ                                                        (3) 

 

ɝɞɟ  y(x) – ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ; ɮɭɧɤɰɢɹ S(x, z) ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ (4): 
 

                                        ሺ   ሻ  ∫  ሺ     ሻ        ∫  ሺ     ሻ                                (4) 

 



 ɈɋɈȻȿɇɇɈɋɌɂ ȼɈɁȾȿɃɋɌȼɂə ɂɈɇɂɁɂɊɍɘɓȿȽɈ ɂɁɅɍɑȿɇɂə 35 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № β(γ5) β0β0 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɪɢɦɟɫɢ ɝɚɡɚ ɢɥɢ ɚɷɪɨɡɨɥɹ, ɩɨɥɭɱɚɸɬ 
ɭɪɚɜɧɟɧɢɟ (5): 

              = 
    ቂ ሺ ሻ     ቃ                                             (5) 

 

ɝɞɟ  ሺ   ሻ  ∫  ሺ     ሻ       = M�(x)�(z-    ); f = M�(x)�(y)�(z-    ) ɢɫɬɨɱɧɢɤ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɝɚɡɚ ɢɥɢ ɚɷɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ; Ɇ – ɦɨɳɧɨɫɬɶ ɜɵɛɪɨɫɚ ɜ (Ʉɢ/ɫ);  
hɷɮ – ɷɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɭɦɦɭ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 
ɜɵɫɨɬɵ ɜɟɧɬɬɪɭɛɵ HT ɢ ɩɪɢɪɚɳɟɧɢɹ Δh, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɤɨɧɜɟɤɬɢɜɧɵɦ ɩɨɞɴɟɦɨɦ 
ɝɚɡɨɚɷɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɫɬɪɭɢ, ɜɵɛɪɨɲɟɧɧɨɣ ɢɡ ɜɟɧɬɬɪɭɛɵ; σ – ɩɨɫɬɨɹɧɧɚɹ 
ɪɟɥɚɤɫɚɰɢɢ ɡɚɝɪɹɡɧɹɸ-ɳɟɝɨ ɝɚɡɚ ɢɥɢ ɚɷɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ (σ = σ0+ Ȝ), ɤɨɬɨɪɚɹ 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɫɭɦɦɵμ ɤɨɧɫɬɚɧɬɵ ɜɵɦɵɜɚɧɢɹ ɩɪɢɦɟɫɟɣ ɢɡ ɚɬɦɨɫɮɟɪɵ  0 ɫ−1

 ɢ 
ɩɨɫɬɨɹɧɧɨɣ ɟɟ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ Ȝ. Ɋɚɫɫɦɚɬɪɢɜɚɹ ɞɨɥɝɨɠɢɜɭɳɭɸ ɪɚɞɢɨɚɤɬɢɜɧɭɸ 
ɩɪɢɦɟɫɶ, ɩɨɥɚɝɚɸɬ, ɱɬɨ ɩɟɪɢɨɞ ɩɨɥɭɪɚɫɩɚɞɚ ɫɥɢɲɤɨɦ ɜɟɥɢɤ, ɚ ɩɨɬɨɦɭ Ȝ = 0, ɬɚɤ ɱɬɨ    =  0; w – ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɩɪɢɦɟɫɟɣ, ɦ/ɫ. 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ ɩɟɪɟɧɨɫɚ ɜɟɥɢɱɢɧɚ    ሺ ሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ (6): 
     (x) =   ̅    ̅ ሺ     ̅ ̅ ̅ ሻ,                                                       (6) 

 

ɝɞɟ  ̅,   ̅  ̅ ɡɧɚɱɟɧɢɹ b(z), k(z), u(z), a = 0,015, ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ ɩɪɢɡɟɦɧɨɦɭ ɫɥɨɸ ɜɵɫɨɬɨɣ     з 75 ɦ ɫ ɜɟɫɨɦ S(x, z). 
            ̅ = 

∫  ሺ ሻ    ሺ∫  ሺ   ሻ    ሻ  ∫ ሺ∫  ሺ   ሻ    ሻ      ;   ̅ = 
∫  ሺ ሻ    ሺ∫  ሺ   ሻ    ሻ  ∫ ሺ∫  ሺ   ሻ    ሻ       ;  ̅ =

∫  ሺ ሻ    ሺ∫  ሺ   ሻ    ሻ  ∫ ሺ∫  ሺ   ሻ    ሻ      . (7) 

 

Ƚɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɪɚɠɟɧɢɹɦɢ (8)-(11): 
 

S(x, z) |x=0   = 0;                                                                              (8) 
 

S(x, z) |x→∞ = 0;                                                                              (9) 
 

S(x, z) |z→∞ = 0;                                                                              (10) 
                                             ሺ ሻ     |    =ሺߚ   ሻ     ,                                                          (11) 

 

ɝɞɟ ߚ – ɫɤɨɪɨɫɬɶ ɫɭɯɨɝɨ ɨɫɚɠɞɟɧɢɹ ɩɪɢɦɟɫɟɣ ɝɚɡɚ ɢ ɚɷɪɨɡɨɥɹ ɧɚ ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɚ z0 – ɩɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ (5), (6), (8)-(11) ɞɚɟɬɫɹ ɮɨɪɦɭɥɨɣ (12), ɚ ɨɛɴɟɦɧɭɸ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɩɪɢɦɟɫɢ ɝɚɡɚ ɢ ɚɷɪɨɡɨɥɹ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ (3), ɜ ɤɨɬɨɪɨɣ 
S(x, z) ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɲɟɧɢɟ ɭɤɚɡɚɧɧɨɣ ɡɚɞɚɱɢ; 
 

                         ሺ   ሻ       ቀ ቂ    ̅        ̅ ̅   (     )  ̅ ቃቁ{  
     ቌ ቂ     ቃ  ̅  ̅ ቍ    ቌ ቂ     ቃ  ̅  ̅ ቍ

√  ̅ ̅  
                       ̅ ̅    [ሺ    ሻ(     )  ̅  ቀ      ̅ ቁ  ̅  ̅ ]     [ቀ      ̅ ቁ√ ̅  ̅  (     ) √ ̅  ̅ ]}  

  
 .      (12)  
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ɇɚ ɪɢɫɭɧɤɟ 9 ɚ, ɛ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɢɡɨɥɢɧɢɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɜ ɩɪɢɡɟɦɧɨɦ ɫɥɨɟ ɚɬɦɨɫɮɟɪɵ (ɧɚ ɜɵɫɨɬɟ z = 1,5 

ɦ) ɞɥɹ ɧɟɭɫɬɨɣɱɢɜɨɝɨ (ɚ) ɢ ɭɫɬɨɣɱɢɜɨɝɨ (ɛ) ɫɨɫɬɨɹɧɢɣ ɚɬɦɨɫɮɟɪɵ. ɗɬɢ ɪɚɫɱɟɬɵ 
ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤɭɸ ɜɚɠɧɭɸ ɪɨɥɶ ɦɨɠɟɬ ɢɝɪɚɬɶ ɫɨɫɬɨɹɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɚɬɦɨɫɮɟɪɵ ɩɪɢ ɨɰɟɧɤɟ ɩɥɨɳɚɞɢ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ, ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɚɧɟɫɟɧɢɹ ɭɳɟɪɛɚ ɧɚɫɟɥɟɧɧɵɦ ɩɭɧɤɬɚɦ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɭɝɨɞɶɹ ɢ 
ɷɤɨɥɨɝɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɰɟɥɨɦ, ɟɫɥɢ ɷɬɢ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɩɨɩɚɞɭɬ ɜ ɡɨɧɭ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ.  

 

  

Ɋɢɫɭɧɨɤ λ ɚ – ɍɪɨɜɧɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɚ) ɞɥɹ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫɮɟɪɵ ɩɪɢ ɩɚɪɚɦɟɬɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ L = -5, z = 1,5 ɦ, 129,1b ; ɛ) ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫɮɟɪɵ ɩɪɢ ɩɚɪɚɦɟɬɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ L = 17, z = 1,5 ɦ, 041,0b  
[24] [Levels of surface 

contamination of the underlying surface a) for an unstable state of the atmosphere with a stability parameter  

L = -5, z = 1.5 m,; b) for a stable state of the atmosphere with a stability parameter L = 17, z = 1.5 m] 

 

Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɦɟɬɨɞɚ 

Ɋɚɫɱɟɬɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɨɡɵ ɢɧɬɟɝɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ Д16, ββ-β4Ж ɨɫɧɨɜɚɧɵ ɧɚ 
ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɨɛɴɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɷɥɟɦɟɧɬɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɤɨɨɪɞɢɧɚɬɵ ɤɨɬɨɪɵɯ ɡɚɞɚɸɬɫɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɜɢɞɚ (1), ɜ ɤɚɠɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɡɚɝɪɹɡɧɢɬɟɥɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɵɦ. Ɋɚɫɫɬɨɹɧɢɟ r ɦɟɠɞɭ ɬɨɱɤɨɣ ɧɚɛɥɸɞɟɧɢɹ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɷɥɟɦɟɧɬɚɪɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (13), ɚ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɢɧɬɟɝɪɚɥ ɨɬ ɧɚɛɨɪɚ ɬɨɱɟɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨ 
ɮɨɪɦɭɥɟ (14). 

 

r = √ሺ    ሻ ሺ    ሻ  ሺ    ሻ                                                      (13) 
 

ɝɞɟ x, y, z – ɬɟɤɭɳɢɟ ɤɨɨɪɞɢɧɚɬɵ; x0, y0, z0 – ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɧɚɛɥɸɞɟɧɢɹ. 
   ሺ        ሻ                      ∫  ሺ   ሻ  ሺ     ሻ                ,           (14) 

 

ɝɞɟ ȿ – ɷɧɟɪɝɢɹ ɮɨɬɨɧɨɜ;   – ɤɜɚɧɬɨɜɵɣ ɜɵɯɨɞ; B(E, r) – ɮɚɤɬɨɪ ɧɚɤɨɩɥɟɧɢɹ; ȝɚ, 

       ȝ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɥɢɧɟɣɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɢ ɨɫɥɚɛɥɟɧɢɹ Ȗ-ɢɡɥɭɱɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
       V – ɨɛɥɚɫɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

Ɂɚɤɥɸɱɟɧɢɟ 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ, ɤɨɬɨɪɵɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɟ, ɦɨɝɭɬ 
ɛɵɬɶ ɜɵɡɜɚɧɵ ɪɚɡɥɢɱɧɵɦɢ ɩɪɢɱɢɧɚɦɢμ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɱɟɥɨɜɟɤɚ, ɬɹɠɟɥɵɦɢ ɦɟɬɚɥɥɚɦɢ, ɢɧɬɟɧɫɢɜɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɥɧ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɬ.ɞ. ȼɨɡɞɟɣɫɬɜɢɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 
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ɢɡɥɭɱɟɧɢɹ ɦɨɠɟɬ ɩɨɜɪɟɠɞɚɬɶ ɤɥɟɬɤɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɩɨɫɥɟɞɧɟɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɨɧɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɛɨɥɟɜɚɧɢɹɦ. ɗɬɨɬ ɧɟɝɚɬɢɜɧɵɣ ɷɮɮɟɤɬ ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧ 

ɩɪɹɦɵɦɢ ɢɥɢ ɤɨɫɜɟɧɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɚ ɬɚɤɠɟ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɫɬɪɵɯ 
ɢɥɢ ɡɚɦɟɞɥɟɧɧɵɯ ɷɮɮɟɤɬɨɜ. Ɉɫɬɪɵɟ ɷɮɮɟɤɬɵ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɞɢɚɰɢɢ 
ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɬɨɝɞɚ ɤɚɤ ɨɬɫɪɨɱɟɧɧɵɟ ɷɮɮɟɤɬɵ ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɜɪɟɦɹ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɨɧɤɨɥɨɝɢɱɟɫɤɢɟ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ, ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɷɦɛɪɢɨɧ, ɚ ɬɚɤɠɟ, ɬɚɤɢɟ ɤɚɤ ɤɚɬɚɪɚɤɬɚ ɢ ɝɢɩɨɬɢɪɟɨɡ (ɫɨɫɬɨɹɧɢɟ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ 
ɞɥɢɬɟɥɶɧɵɦ, ɫɬɨɣɤɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɝɨɪɦɨɧɨɜ ɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ). Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ 
ɪɟɡɭɥɶɬɚɬɚɯ ɚɧɚɥɢɡɚ ɜ ɪɚɛɨɬɟ, ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɧɢ ɨɞɢɧ ɭɪɨɜɟɧɶ ɨɛɥɭɱɟɧɢɹ 
ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧ ɤɚɤ ɚɛɫɨɥɸɬɧɨ ɛɟɡɨɩɚɫɧɵɣ, ɢ ɧɢ ɨɞɢɧ ɭɪɨɜɟɧɶ ɧɟ 
ɹɜɥɹɟɬɫɹ ɨɞɢɧɚɤɨɜɨ ɨɩɚɫɧɵɦ. 

Ɋɚɞɢɚɰɢɨɧɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚɧɚɥɢɡɢɪɭɟɦɨɟ ɜ ɫɬɚɬɶɟ, ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɪɟɞɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ, ɩɨɫɤɨɥɶɤɭ 
ɧɟɝɚɬɢɜɧɵɟ ɷɮɮɟɤɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɨɛɵɱɧɨ ɪɚɡɜɢɜɚɸɬɫɹ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɧɟ ɫɪɚɡɭ, ɚ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɬɨɝɞɚ ɤɚɤ ɪɚɞɢɚɰɢɨɧɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɩɨɩɪɚɜɢɦɵɦ ɩɨɬɟɪɹɦ ɞɚɠɟ ɩɨɫɥɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɚɬɨɦɧɨɣ ɛɨɦɛɚɪɞɢɪɨɜɤɢ ɏɢɪɨɫɢɦɵ ɢ ɇɚɝɚɫɚɤɢ ɩɪɟɞɨɫɬɚɜɢɥɢ 
ɱɟɬɤɢɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɝɨ, ɱɬɨ ɢɨɧɢɡɢɪɭɸɳɟɟ ɢɡɥɭɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɤɚɧɰɟɪɨɝɟɧɨɦ ɞɥɹ 
ɱɟɥɨɜɟɤɚ. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɏɢɪɨɫɢɦɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɥɢɹɧɢɟ ɧɚ ɪɨɫɬ ɦɨɡɝɚ ɭ 
ɞɟɬɟɣ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɭɬɪɢɭɬɪɨɛɧɨɝɨ ɪɚɡɜɢɬɢɹ ɜ ɏɢɪɨɫɢɦɟ, ɚ ɬɚɤɠɟ 
ɞɟɮɟɤɬɧɵɟ ɪɨɞɵ, ɧɚɛɥɸɞɚɟɦɵɟ ɜ ɧɟɤɨɬɨɪɵɯ ɞɟɪɟɜɧɹɯ ɜ Ɋɚɞɠɚɫɬɯɚɧɟ ɢɡ-ɡɚ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ. Ɋɚɡɭɦɟɟɬɫɹ, ɷɬɨɝɨ 
ɛɵ ɧɟ ɩɪɨɢɡɨɲɥɨ, ɟɫɥɢ ɛɵ ɧɟ ɛɵɥɨ ɪɚɞɢɚɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɵ ɚɞɟɤɜɚɬɧɵɟ ɡɚɳɢɬɧɵɟ ɦɟɪɵ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɨɞɨɛɧɵɟ 
ɫɨɛɵɬɢɹ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɚɤɠɟ ɛɵɥɨ ɨɛɪɚɳɟɧɨ ɜɧɢɦɚɧɢɟ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɧɢɠɟɧɢɹ 
ɞɨɡ ɢɡɥɭɱɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɢ ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɞɟɬɟɣ. 

ɐɟɥɶ ɪɚɞɢɚɰɢɨɧɧɨɣ ɡɚɳɢɬɵ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɜ ɪɚɛɨɬɟ, ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɫɬɚɧɞɚɪɬ ɡɚɳɢɬɵ ɞɥɹ ɥɸɞɟɣ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɂɂ, 
ɜɨɡɧɢɤɚɸɳɟɝɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɞɢɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɬ.ɟ. ɪɟɱɶ ɢɞɟɬ ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɩɪɢɧɰɢɩɚ ȺɅȺɊȺ ɩɪɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. ɍɱɢɬɵɜɚɹ 
ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɩɨɥɧɨɝɨ 
ɢɫɤɥɸɱɟɧɢɹ ɢɡ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ ɜɧɟɞɪɹɬɶ ɷɮɮɟɤɬɢɜɧɵɟ 
ɡɚɳɢɬɧɵɟ ɦɟɪɵ ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ, ɧɚɩɪɢɦɟɪ, ɧɚ Ⱥɗɋ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ȺɋɊɄ Ⱥɗɋ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ 
ɩɪɟɞɭɩɪɟɞɢɬɶ ɪɚɡɜɢɬɢɟ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ, ɧɨ ɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɢɯ 
ɩɨɫɥɟɞɫɬɜɢɹ, ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɭ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ȺɋɄɊɈ.  
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Abstract – The article provides a brief analytical review of radiation effects associated with the 

impact of ionizing radiation on biological objects. The processes of the action of ionizing radiation 

on molecules of deoxyribonucleic acid (DNA), which occur in the body at the cellular level during 

its absorption, are considered. It is shown that in a wide range of dose rates generated by ionizing 

radiation when the latter acts on biological objects and, in particular, on humans, the most 

dangerous are the genetic consequences, which play an essential role for the population of 

countries that actively use ionizing radiation in industry. Other uses include medicine, particular 

types of production, as well as in the production of electricity at nuclear power plants. Particular 

attention is paid to the effects of ionizing radiation on children, requiring increased attention in the 

diagnosis of diseases in post-nuclear accidents, as well as during the diagnosis or treatment of 

radiation. As methods of radiation monitoring of ionizing radiation, the article provides a brief 

presentation of an automated system of radiation monitoring of the environment with its goals, 

objectives, and methods to minimize the consequences of radiation accidents at existing nuclear 

power plants.  
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