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ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɦɟɬɨɞ ɨɰɟɧɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɫɚɧɢɬɚɪɧɨ-

ɡɚɳɢɬɧɨɣ ɡɨɧɟ ɜɬɨɪɨɝɨ ɛɥɨɤɚ Ⱥɗɋ «Ȼɭɲɟɪ» ɜ ɂɪɚɧɟ, ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ, ɚ ɬɚɤɠɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɫɩɨɫɨɛɚ ɢɯ ɪɚɫɫɬɚɧɨɜɤɢ. 
ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɥɟɠɚɬ ɞɚɧɧɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɜ ɭɤɚɡɚɧɧɨɦ ɪɚɣɨɧɟ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɡɥɢɱɧɨɣ 
ɜɵɫɨɬɟ ɧɚ ɦɟɬɟɨɦɚɱɬɟ ɢ ɦɟɬɨɞɢɤɚ ɝɪɚɞɢɟɧɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɭɤɚɡɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɜ ɬɟɱɟɧɢɟ β006β010 ɝɝ.  
ɉɨɥɭɱɟɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɫɬɢ ɪɚɫɱɺɬɵ ɫɨɫɬɨɹɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɚɬɦɨɫфɟɪɵ ɜ ɪɚɦɤɚɯ ɢɡɜɟɫɬɧɨɣ ɦɨɞɟɥɢ ɟɺ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɢ ɨɩɪɟɞɟɥɹɸɳɢɟ ɟɝɨ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ - ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɬɟɦɩɟɪɚɬɭɪɭ, ɤɨэффɢɰɢɟɧɬ 
ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ ɢ эɧɟɪɝɢɸ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ ɜ ɜɢɞɟ фɭɧɤɰɢɣ ɜɵɫɨɬɵ, ɩɭɬɺɦ 
ɪɟɲɟɧɢɹ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ 
ɚɬɦɨɫфɟɪɵ.  
Ɂɧɚɧɢɟ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫфɟɪɵ ɩɨɡɜɨɥɹɟɬ ɫфɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɭ ɩɨ ɨɰɟɧɤɟ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɭɬɺɦ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢффɭɡɢɢ ɜ ɭɫɥɨɜɢɹɯ ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ «Ȼɭɲɟɪ» ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɱɢɫɥɨ ɩɨɫɬɨɜ ȺɋɄɊɈ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛ ɢɯ ɪɚɫɫɬɚɧɨɜɤɢ ɜɨɤɪɭɝ 
Ⱥɗɋ, ɩɨɡɜɨɥɹɸɳɢɣ ɭɱɟɫɬɶ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɢɧфɨɪɦɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɞɢɨɧɭɤɥɢɞɧɨɝɨ 
ɫɨɫɬɚɜɚ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɜ ɚɬɦɨɫфɟɪɟ ɜ ɭɫɥɨɜɢɹɯ ɚɜɚɪɢɢ.  
Ɋɚɛɨɬɚ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɧɬɟɪɟɫ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɚɬɨɦɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɡɚɧɢɦɚɸɳɢɯɫɹ эɤɫɩɥɭɚɬɚɰɢɟɣ Ⱥɬɨɦɧɵɯ эɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɧɚɭɱɧɵɯ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɨɟɤɬɧɵɯ 
ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɟɤɬɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɬɢɩɚ ȺɋɄɊɈ ɞɥɹ 
ɩɪɟɞɩɪɢɹɬɢɣ ɚɬɨɦɧɨɣ, ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, эɤɨɥɨɝɨɜ ɢ ɞɪ. 

 

Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ɪɚɞɢɚɰɢɨɧɧɚɹ ɚɜɚɪɢɹ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɢɨɧɢɡɢɪɭɸɳɟɟ 
ɢɡɥɭɱɟɧɢɟ, ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɞɟɬɟɤɬɨɪɵ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɭɫɬɨɣɱɢɜɨɟ ɢ ɧɟɭɫɬɨɣɱɢɜɨɟ ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫфɟɪɵ. 
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɪɚɛɨɬɟ Д1Ж ɚɜɬɨɪɚɦɢ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɣɨɧɚ ɪɚɡɦɟɳɟɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱥɗɋ «Ȼɭɲɟɪ» (1-ɝɨ ɛɥɨɤɚ) ɜ ɂɪɚɧɟ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɢɫɬɟɦɚɬɢɡɚɰɢɟɣ 
ɞɚɧɧɵɯ ɩɨ ɨɫɧɨɜɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɥɨɳɚɞɤɢ, ɧɚɦɟɱɟɧɧɨɣ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɚɬɨɦɧɨɣ эɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɛɨɬɟ ɬɟɦɚ ɩɨɥɭɱɢɥɚ ɞɚɥɶɧɟɣɲɟɟ 
ɪɚɡɜɢɬɢɟ, ɧɨ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɥɨɫɶ ɢɡɭɱɟɧɢɸ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɥɨɳɚɞɤɢ Ⱥɗɋ ɢ ɨɛɨɫɧɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɭɬɺɦ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ.  
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Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɛɴɟɤɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɬɨɦɧɨɣ эɧɟɪɝɢɢ 
(ɈɂȺɗ), ɜ ɱɚɫɬɧɨɫɬɢ, ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ. ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ 
ɫɬɟɩɟɧɶ эɤɨɥɨɝɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ, ɜɚɠɧɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɹɫɢ, ɟɟ 

ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɫɥɟɞɚ ɧɚ 
ɦɟɫɬɧɨɫɬɢ.  

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɧɚɦɢ ɫɥɭɱɚɟ ɈɂȺɗ ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦ ɨɛɴɟɤɬɨɦ (Ⱥɗɋ). 
ȿɝɨ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɵɯɨɞ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɚɬɦɨɫфɟɪɭ, ɩɪɨɢɫɯɨɞɢɬ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɧɚ ɛɨɥɶɲɨɣ ɜɵɫɨɬɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 

ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɨɛɲɢɪɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ƚɚɡɨɚэɪɨɡɨɥɶɧɵɟ ɜɵɛɪɨɫɵ ɫɨɡɞɚɸɬ ɜ 
ɚɬɦɨɫфɟɪɧɨɦ ɜɨɡɞɭɯɟ ɚэɪɨɞɢɫɩɟɪɫɧɵɟ ɦɚɫɫɵ, ɤɨɬɨɪɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɭɪɛɭɥɟɧɬɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɞɨɥɝɨɟ ɜɪɟɦɹ ɭɞɟɪɠɢɜɚɸɬɫɹ ɜ ɚɬɦɨɫфɟɪɟ ɢ ɩɟɪɟɧɨɫɹɬɫɹ ɜɨɡɞɭɲɧɵɦɢ 
ɩɨɬɨɤɚɦɢ ɢɡ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɚɧɰɢɢ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ДβЖ. ɋɤɨɪɨɫɬɶ ɢ 
ɞɚɥɶɧɨɫɬɶ ɩɟɪɟɧɨɫɚ ɬɚɤɢɯ ɦɚɫɫ ɡɚɜɢɫɢɬ ɨɬ ɬɭɪɛɭɥɟɧɬɧɵɯ ɬɟɱɟɧɢɣ ɜ ɚɬɦɨɫфɟɪɟ, ɜɪɟɦɟɧɢ 
ɢɯ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɜ ɜɨɡɞɭɯɟ, ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɚ ɬɚɤɠɟ ɫɤɨɪɨɫɬɢ ɢ 
ɧɚɩɪɚɜɥɟɧɢɹ ɚɬɦɨɫфɟɪɧɵɯ ɩɨɬɨɤɨɜ ɢ ɩɟɪɢɨɞɚ ɩɨɥɭɪɚɫɩɚɞɚ ɪɚɞɢɨɧɭɤɥɢɞɨɜ.  

Ɏɢɡɢɱɟɫɤɚɹ ɫɬɨɪɨɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɵ ɫɜɹɡɚɧɚ ɫ ɚɧɚɥɢɡɨɦ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɨɫɚɠɞɟɧɢɹ ɪɚɞɢɨɧɭɤɥɢɞɨɜ. Ɉɞɧɚɤɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɦɨɞɟɥɢ ɧɭɠɞɚɸɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɣ ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɚɧɧɵɯ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ 
эɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɹɯ. 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɥɭɱɚɥɢ ɩɭɬɺɦ ɢɯ ɢɡɦɟɪɟɧɢɹ ɧɚ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɦɚɱɬɟ, ɚ ɨɛɳɢɣ 
ɯɚɪɚɤɬɟɪ ɢɯ ɡɚɜɢɫɢɦɨɫɬɢ ɤɚɤ фɭɧɤɰɢɢ ɜɵɫɨɬɵ – ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ 
ɭɪɚɜɧɟɧɢɣ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ ДγЖ. 
 

1. ɆȿɌɈȾɕ ɂ ɋɊȿȾɋɌȼȺ 

 

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɢɩɨɬɟɬɢɱɟɫɤɨɣ ɚɜɚɪɢɢ ɫ ɜɵɛɪɨɫɨɦ 
ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫфɟɪɭ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɟɣ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɞɨɡɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɟɪɫɨɧɚɥ ɢ ɧɚɫɟɥɟɧɢɟ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɨɛɫɬɚɧɨɜɤɢ (ȺɋɄɊɈ), ɨɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɛɨɬɚɯ Д4-7Ж. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɫɩɨɫɨɛɧɚ ɩɪɟɞɨɫɬɚɜɢɬɶ ɬɟɤɭɳɭɸ 
ɢɧфɨɪɦɚɰɢɸ ɩɨ ɪɚɡɜɢɬɢɸ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜɫɟɦ 
ɧɟɨɛɯɨɞɢɦɵɦ ɫɬɪɭɤɬɭɪɚɦ ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɨɰɟɧɤɢ ɪɢɫɤɚ ɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɫ 
ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɢ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɤɚɡɚɧɧɵɦ ɜɵɲɟ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɢɫɬɟɦɚ ȺɋɄɊɈ 
ɨɛɟɫɩɟɱɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɪɢɛɨɪɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɤɨɬɨɪɨɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ 
ɞɥɹ ɰɟɥɟɣ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧфɨɪɦɚɰɢɢ ɩɨ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɰɟɧɤɢ ɞɨɡɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɟɪɫɨɧɚɥ ɢ ɧɚɫɟɥɟɧɢɟ, ɩɟɪɟɞɚɱɢ 
ɨɛɪɚɛɨɬɚɧɧɨɣ ɢɧфɨɪɦɚɰɢɢ ɪɭɤɨɜɨɞɫɬɜɭ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɥɚɧɨɦ-ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ Д8Ж. 

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɫɰɟɧɚɪɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɜɵɯɨɞɨɦ 
ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɝɚɡɨɚэɪɨɡɨɥɶɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫфɟɪɭ, ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɞɚɱɚ ɨɰɟɧɤɢ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɟɬɟɤɬɨɪɨɜ Ȗ-ɢɡɥɭɱɟɧɢɹ, ɪɚɡɦɟɳɚɟɦɵɯ ɜ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɟ Ⱥɗɋ ɜ ɪɚɦɤɚɯ ȺɋɄɊɈ, ɫ ɰɟɥɶɸ ɧɚɞɺɠɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɨɛɥɚɤɚ ɢɥɢ фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ, ɩɟɪɟɧɨɫɢɦɵɯ ɜɟɬɪɨɦ ɜ ɚɬɦɨɫфɟɪɟ. 
ɉɪɢɜɨɞɢɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ фɨɪɦɭɥɢɪɨɜɤɚ ɩɨɫɬɚɧɨɜɤɢ ɡɚɞɚɱɢ ɢ ɦɟɬɨɞ ɟɟ ɪɟɲɟɧɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɜ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɚɧɰɢɢ ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ 
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ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɡɚɝɪɹɡɧɹɸɳɟɣ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, q(x, y, z) (Ʉɢ/ɦ3
), 

ɦɟɬɟɨɩɚɪɚɦɟɬɪɵ ɚɬɦɨɫфɟɪɵμ u(z) – ɩɪɨɞɨɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 
(ɩɨɩɟɪɟɱɧɭɸ ɫɤɨɪɨɫɬɶ ɩɨɥɚɝɚɟɦ ɪɚɜɧɨɣ ɧɭɥɸ), k(z) – ɤɨэффɢɰɢɟɧɬ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢффɭɡɢɢ ɢ b(z) – эɧɟɪɝɢɸ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ (эɧɟɪɝɢɸ ɬɭɪɛɭɥɟɧɬɧɵɯ ɜɢɯɪɟɣ), 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɢ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ, ɧɚɯɨɞɢɦ, ɢɫɩɨɥɶɡɭɹ 
фɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɪɚɛɨɬɵ ДγЖ. 
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ɝɞɟ zn = z/L – ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɵɫɨɬɚν 
 L – ɦɚɫɲɬɚɛ Ɇɨɧɢɧɚ - Ɉɛɭɯɨɜɚ (ɦɚɫɲɬɚɛ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ)ν 
 bn – ɛɟɡɪɚɡɦɟɪɧɚɹ эɧɟɪɝɢɹ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣν 
 ɫ – ɩɨɫɬɨɹɧɧɚɹν 
 un – ɛɟɡɪɚɡɦɟɪɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚν 
 *v  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶν 
  = 0,4 – ɩɨɫɬɨɹɧɧɚɹ Ʉɚɪɦɚɧɚν 
 θ – ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ   29,0

1000θ PT  (T – ɬɟɦɩɟɪɚɬɭɪɚ ºK; 

 P – ɚɬɦɨɫфɟɪɧɨɟ ɞɚɜɥɟɧɢɟ ɦɛɚɪν 
 n – ɟɟ ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ  * n ,  

*0*  pcP , 

 P0 – ɩɨɬɨɤ ɬɟɩɥɚ, 
  – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, 
 cP – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ)ν 
 Ɍ = kɌ/k – ɨɬɧɨɲɟɧɢɟ ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ ɞɥɹ ɬɟɩɥɚ ɢ ɤɨɥɢɱɟɫɬɜɚ 

ɞɜɢɠɟɧɢɹ.  
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ɝɞɟ y – ɬɚɛɭɥɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɡɥɢɱɧɵɯ zn [3]. 

 

Ⱦɥɹ ɛɟɡɪɚɡɦɟɪɧɵɯ un, bn, ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹμ 
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ɝɞɟ g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹν 
 T0 – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɭɪɨɜɧɟ ɡɟɦɥɢ. 
 

ɍɪɚɜɧɟɧɢɟ (β) ɨɬɧɨɫɢɬɟɥɶɧɨ y ɢɦɟɟɬ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ Ɏɟɪɪɚɪɢ  ɢ ɡɚɜɢɫɢɬ 
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ɨɬ zn ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ Д6,7Жμ  
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Ɂɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɩɪɢɡɟɦɧɨɝɨ ɜɟɬɪɚ u(z), ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢффɭɡɢɢ k(z) ɢ эɧɟɪɝɢɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ b(z) ɤɚɤ фɭɧɤɰɢɣ ɜɵɫɨɬɵ z ɜ ɪɚɦɤɚɯ 
ɦɨɞɟɥɢ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ ɦɨɝɭɬ ɛɵɬɶ ɭɫɩɟɲɧɨ ɧɚɣɞɟɧɵ, ɟɫɥɢ ɢɡɜɟɫɬɧɵ 
ɩɚɪɚɦɟɬɪɵ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹμ v* ɢ L. Ɂɧɚɱɟɧɢɹ ɩɨɫɥɟɞɧɢɯ ɧɚɯɨɞɹɬ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞɢɤɭ 
ɝɪɚɞɢɟɧɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɧɚɞ ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ 
[3,6-7Ж. ɂɡɦɟɪɹɸɬ ɧɚ ɞɜɭɯ ɭɪɨɜɧɹɯ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɭ, ɧɚɩɪɢɦɟɪ, z1 = 2H, 

z2 = 0,5H (H = 1ɦ). ɇɚɯɨɞɹɬ ɪɚɡɧɨɫɬɢ Du = u(z1) – u(z2); Dθ = (z1) – (z2). ɂɫɩɨɥɶɡɭɹ 
фɨɪɦɭɥɭ (7) ɢ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɟɡ ɛɟɡɪɚɡɦɟɪɧɵɟ 
ɜɟɥɢɱɢɧɵ, ɩɨɥɭɱɚɸɬ P0/cP  = nDDv  * ; 

 

 ;/* nDuvDu       ,0
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nn DDLTgDuDu   (9) 

 

ɝɞɟ un; n – ɬɚɛɭɥɢɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɯ фɭɧɤɰɢɣ, ɜɵɱɢɫɥɟɧɧɵɯ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ zn (zn = z/L) [3], Dun; 

 Dn – ɢɯ ɪɚɡɧɨɫɬɶ. 
 

ɉɨɫɤɨɥɶɤɭ Du; D - ɢɡɦɟɪɹɟɦɵɟ ɜɟɥɢɱɢɧɵ, ɚ Dun; Dn ɡɚɜɢɫɹɬ ɨɬ ɦɚɫɲɬɚɛɚ 
Ɇɨɧɢɧɚ - Ɉɛɭɯɨɜɚ L, ɬɨ ɜɵɪɚɠɟɧɢɟ (λ) ɟɫɬɶ ɹɜɧɨ-ɧɟɹɜɧɚɹ фɭɧɤɰɢɹ L. Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ L 

ɡɚɞɚɸɬɫɹ ɧɟɤɨɬɨɪɵɦ ɡɧɚɱɟɧɢɟɦ Lmax ɢ ɜɚɪɶɢɪɭɸɬ ɟɝɨ, ɧɚɩɪɢɦɟɪ, Li = DL∙i, i = 1,2,3,...,N; 

DL = Lmax/N ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɪɚɡɧɨɫɬɶ  ɢɥɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ  ɧɟ ɛɭɞɟɬ 
ɦɢɧɢɦɚɥɶɧɨɣ (ɜ ɩɪɟɞɟɥɟ   0, ɫɦ. ɪɢɫ. 1).  
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ɇɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ L
*, ɩɪɢ ɤɨɬɨɪɨɦ  ɦɢɧɢɦɚɥɶɧɚ, ɢ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɨɟ 

ɡɧɚɱɟɧɢɟ L: L
*
 = DL∙i*. Ɉɩɪɟɞɟɥɢɜ ɦɚɫɲɬɚɛ Ɇɨɧɢɧɚ – Ɉɛɭɯɨɜɚ L ɢ ɩɟɪɟɫɱɢɬɚɜ zn ɩɪɢ 

фɢɤɫɢɪɨɜɚɧɧɵɯ z1 ɢ z2, ɬ.ɟ., ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɫɱɢɬɚɜ Dn; Dun, ɧɚɣɞɟɦ *v : 

 
nDu

Du
v *   (11)  

ɢɥɢ 

   .0* nDDTgLv   (12) 
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ɉɪɢ ɫɬɪɟɦɥɟɧɢɢ   0 .** vv   Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɦɟɬɨɞ ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɩɪɢ 
ɪɚɫɱɺɬɟ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɧɚ ɗȼɆ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ İ ɜ ɜɢɞɟ 
ɡɚɜɢɫɢɦɨɫɬɟɣ (11) ɢ (1β), ɫɨɛɫɬɜɟɧɧɨ ɝɨɜɨɪɹ, ɢ ɩɨɡɜɨɥɹɟɬ ɧɚɯɨɞɢɬɶ ɦɚɫɲɬɚɛ ɩɪɢɡɟɦɧɨɝɨ 
ɫɥɨɹ ɚɬɦɨɫфɟɪɵ L ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ (10). ɉɨɫɤɨɥɶɤɭ ɩɚɪɚɦɟɬɪ L ɦɨɠɟɬ ɛɵɬɶ ɤɚɤ  L  0 

ɬɚɤ ɢ L  0 (ɩɪɢ L = 0 ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ ɬɟɪɹɟɬ ɬɭɪɛɭɥɟɧɬɧɵɣ ɯɚɪɚɤɬɟɪ ДγЖ), ɬɨ 
ɜɫɟɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɰɢɢ Li ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ фɨɪɦɭɥɟμ Li = DL(N + 1 – i), 

i = 1,2,3,...,N, N+1, N+2,...,2N+1. ɉɨɫɥɟɞɧɟɟ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɪɚɡɥɢɱɧɭɸ ɫɬɪɚɬɢфɢɤɚɰɢɸ 
ɫɥɨɹ ɚɬɦɨɫфɟɪɵ, ɡɚɞɚɜɚɟɦɭɸ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ. Ⱦɥɹ ɪɚɫɱɟɬɚ un(zn), kn(zn) ɩɪɢ 
ɧɚɣɞɟɧɧɨɦ L ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɚɛɥɢɰɚɦɢ, ɚ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɟɦ y 

ɤɚɤ фɭɧɤɰɢɟɣ zn, ɨɩɪɟɞɟɥɹɟɦɨɣ фɨɪɦɭɥɨɣ (8), ɚ ɞɥɹ ɨɰɟɧɤɢ ɪɚɡɧɨɫɬɢ ɛɟɡɪɚɡɦɟɪɧɵɯ 
ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɢɞɨɦ эɬɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ фɨɪɦɭɥɚɦɢ (4), (6), ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɪɚɠɟɧɢɹμ  
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ȼɵɛɨɪ un, n ɩɨ ɡɚɞɚɧɧɨɦɭ zn ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ ɩɪɢ ɢɡɜɟɫɬɧɨɦ 
zn ɧɚɯɨɞɹɬ y, ɩɨ ɤɨɬɨɪɨɦɭ ɢɡ ɬɚɛɥɢɰɵ ɧɚɯɨɞɹɬ ɡɧɚɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ un ɢɥɢ n. 

Ⱥɧɚɥɨɝɢɱɧɨ ɧɚɯɨɞɹɬ ɡɧɚɱɟɧɢɹ эɬɢɯ фɭɧɤɰɢɣ ɞɥɹ ɞɪɭɝɨɝɨ ɡɧɚɱɟɧɢɹ zn (ɞɪɭɝɨɝɨ ɭɪɨɜɧɹ), 
ɜɵɱɢɫɥɹɹ ɡɚɬɟɦ ɪɚɡɧɨɫɬɢ un , n. ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ L, Ȟ ɡɧɚɱɟɧɢɹ u(z), 

k(z) ɧɚɯɨɞɹɬ ɩɨ фɨɪɦɭɥɚɦ (1). ɉɨɫɬɨɹɧɧɭɸ c1 ɜ (4) ɧɚɯɨɞɹɬ ɩɪɢ z = z0 ɢ .0)(
0


zz

zu  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫфɟɪɵ, ɬɚɤɢɯ ɤɚɤ ɫɤɨɪɨɫɬɶ 
ɩɪɢɡɟɦɧɨɝɨ ɜɟɬɪɚ u(z) ɢ ɤɨэффɢɰɢɟɧɬ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ k(z), ɤɚɤ фɭɧɤɰɢɣ ɨɬ 
ɜɵɫɨɬɵ ɧɚɞ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ (z), ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɚɪɚɦɟɬɪɵ, ɩɨɥɭɱɟɧɧɵɟ ɫ 
ɦɟɬɟɨɜɵɲɤɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 100 ɤɦ ɨɬ ɩɪɨɦɩɥɨɳɚɞɤɢ Ⱥɗɋ. 
ɋɨɛɪɚɧɧɵɟ ɫ ɞɜɭɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɦɟɬɟɨɞɚɧɧɵɟ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ, ɞɚɜɥɟɧɢɸ, ɫɤɨɪɨɫɬɢ 
ɢ ɧɚɩɪɚɜɥɟɧɢɸ ɜɟɬɪɚ ɛɵɥɢ ɭɫɪɟɞɧɟɧɵ ɩɨɦɟɫɹɱɧɨ.  

 

Ɍɚɛɥɢɰɚ 1. – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɢɠɧɟɝɨ 100-ɦɟɬɪɨɜɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɡɦɟɪɟɧɢɣ ɧɚ ɦɚɱɬɟ ɜ β006 – β010 ɝɨɞɵ ДλЖ ДCСКЫКМЭОЫТЬЭТМЬ ШП ЭСО ХШаОЫ 
100-meter atmosphere layer as measured by mast in 2006–2010] 

 

Ɇɟɫɹɰɵ 

ȼɵɫɨɬɚ, 
ɦ 

I II III IV V VI VII VIII IX X XI XII Ƚɨɞ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, °ɋ 

10 12,3 16,9 20,5 25,6 30,7 32,6 33,7 33,9 31,9 28,0 21,8 19,9 26,7 

45 12,7 16,6 20,9 26,0 30,8 32,3 33,6 33,9 32,3 238,

9 

22,6 21,7 27,0 

80 13,0 16,9 21,6 26,6 31,4 32,8 33,9 34,0 32,5 29,2 23,0 22,0 27,4 

100 13,1 16,9 21,9 26,8 31,6 32,8 33,9 33,7 32,1 28,8 23,1 21,8 27,3 

ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ 

10 3,0 2,8 3,2 3,3 3,2 3,6 3,3 2,7 2,7 2,5 3,0 2,9 3,0 

45 5,0 5,0 5,0 4,9 4,7 5,0 4,6 3,7 3,9 3,7 4,9 4,5 4,5 

80 6,0 6,0 6,0 5,6 5,5 5,8 5,2 3,9 4,3 4,1 5,8 5,1 5,1 

100 6,4 6,5 6,5 6,0 6,0 6,4 5,7 4,1 4,5 4,3 6,2 5,4 5,5 

 



28  ȿɅɈɏɂɇ ɢ ɞɪ. 
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ɍɫɪɟɞɧɟɧɧɵɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ 
ɞɚɧɧɵɟ ɫ ɭɱɟɬɨɦ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɨɰɟɧɤɨɣ ɦɢɧɢɦɚɥɶɧɵɯ 
ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 1. Ɂɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɧɚ ɭɪɨɜɧɟ ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɬɨɱɤɟ z = z0, ɩɨɥɭɱɚɥɢ 
ɦɟɬɨɞɨɦ ɟɺ эɤɫɬɪɚɩɨɥɹɰɢɢ, ɬɪɟɛɭɹ 
ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɧɨɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ «ɝɥɚɞɤɨɫɬɶ» ɤɪɢɜɨɣ, 
ɩɨɫɬɪɨɟɧɧɨɣ ɩɨ ɦɟɬɟɨɞɚɧɧɵɦ ɫ 
ɦɟɬɟɨɜɵɲɤɢ ɢ ɫɝɥɚɠɟɧɧɨɣ ɩɭɬɺɦ 
ɩɪɢɦɟɧɟɧɢɹ ɫɩɥɚɣɧɨɜ. Ɋɚɫɱɺɬ 
ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɨɞɢɥɫɹ ɞɥɹ 
ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɯ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢɡ 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɫɟɡɨɧɨɜ, ɚ ɢɦɟɧɧɨ 
ɞɥɹ ɹɧɜɚɪɹ (I), фɟɜɪɚɥɹ (II), ɦɚɪɬɚ (III), 

ɢɸɥɹ (VII) ɢ ɚɜɝɭɫɬɚ (VIII) [9]. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɦɢɧɢɦɚɥɶɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ İ(i) 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ эɤɫɬɪɟɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ i, ɩɪɢ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɟɬɫɹ  ɦɢɧɢɦɭɦ 
İi, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɱɢɫɥɟɧɢɹ ɦɚɫɲɬɚɛɚ Ɇɨɧɢɧɚ-Ɉɛɭɯɨɜɚ L, ɚ 

ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ *v  ɩɨ фɨɪɦɭɥɟ (11), 
ɞɚɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɫɱɢɬɚɬɶ ɩɨ фɨɪɦɭɥɚɦ 
(1) ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 
u(z), ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ 
k(z) ɢ эɧɟɪɝɢɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ b(z), 

ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɪɢɫɭɧɤɚɯ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɭɤɚɡɚɧɧɵɯ ɦɟɫɹɰɟɜ. 
Ⱥɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɦ ɧɚ 
ɪɢɫɭɧɤɟ 1, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɫ ɪɨɫɬɨɦ ɢɧɞɟɤɫɚ i 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ İ(i) ɭɦɟɧɶɲɚɟɬɫɹ 
ɞɨ ɧɭɥɹ ɩɪɢ ɧɟɤɨɬɨɪɨɦ i

* = 7, ɨɩɪɟɞɟɥɹɹ, 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, Li

*
 = ΔL∙i*, ɢ ɡɚɬɟɦ ɫɧɨɜɚ 

ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ, ɨɩɪɟɞɟɥɹɹ ɪɚɫɯɨɞɢɦɨɫɬɶ 
ɪɟɲɟɧɢɹ. ɉɨɞɨɛɧɵɣ ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ 
İ(i) ɨɤɚɡɵɜɚɟɬɫɹ ɫɩɪɚɜɟɞɥɢɜɵɦ ɩɪɚɤɬɢɱɟɫɤɢ 
ɞɥɹ ɜɫɟɯ ɫɟɡɨɧɨɜ. ɇɚ ɪɢɫɭɧɤɟ β ɩɪɢɜɟɞɟɧɚ 
ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
Un(y) ɤɚɤ фɭɧɤɰɢɢ y (ɜɵɫɨɬɵ z), ɭɱɢɬɵɜɚɹ, 
ɱɬɨ ɡɚɜɢɫɢɦɨɫɬɶ y(zn) ɨɩɪɟɞɟɥɹɟɬɫɹ фɨɪɦɭɥɨɣ 
(8). ɇɚ ɪɢɫɭɧɤɟ γ ɩɪɢɜɟɞɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ 

ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ k(y), ɚ ɧɚ ɪɢɫɭɧɤɟ 4 – ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ y эɧɟɪɝɢɢ 
ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ b(y). Ⱥɧɚɥɨɝɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ  ɹɧɜɚɪɹ, ɦɚɪɬɚ, ɢɸɥɹ ɢ 
ɚɜɝɭɫɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ 
ɦɚɫɲɬɚɛɚ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ (ɩɚɪɚɦɟɬɪɚ Ɇɨɧɢɧɚ-Ɉɛɭɯɨɜɚ) L ɩɨɡɜɨɥɢɥ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɯɚɪɚɤɬɟɪ ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫфɟɪɵ ɜ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ Ⱥɗɋ «Ȼɭɲɟɪ» ɜ ɨɛɳɟɦ, ɹɜɥɹɟɬɫɹ 
ɢɡɦɟɧɱɢɜɵɦ, ɬ.ɟ. ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɭɫɬɨɣɱɢɜɨɝɨ (L = 85) ɞɨ ɫɪɟɞɧɟ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 

(L =  - 8,0). Ɉɛ эɬɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɫɟɡɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɞɢɚɩɚɡɨɧɚ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. 
  

Ɋɢɫ. 1. – Ɂɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ i, ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ İi (фɟɜɪɚɥɶ) 

[Value of the index i, with which the minimum 

relative error İi is observed (February)] 

 
Ɋɢɫ. 2. – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɩɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ ɚɬɦɨɫфɟɪɵ (ɪɚɫɱɟɬ 

ɚɜɬɨɪɨɜ), ɯɚɪɚɤɬɟɪɢɡɭɟɦɵɯ ɩɚɪɚɦɟɬɪɚɦɢ L = 85 

ɦν Ȟ* = 0,ββλ 

(y = 1→ z = 0; y = 0,7β → z = 100 ɦ (фɟɜɪɚɥɶ) 

[Distribution of wind speed in atmosphere stable 

state (authors' calculation), characterized by 

parameters L = 85 m; Ȟ * = 0.ββλ (в = 1 → г = 0ν 
в = 0.7β → г = 100 Ц (FОЛЫЮКЫв)Ж 
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ɏɚɪɚɤɬɟɪ ɩɨɥɭɱɟɧɧɵɯ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ u(z) (ɫɦ. 
ɪɢɫ. β) ɢ ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢффɭɡɢɢ k(z) (ɫɦ. ɪɢɫ. γ) ɤɚɤ фɭɧɤɰɢɣ 
ɜɵɫɨɬɵ z ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɚɬɦɨɫфɟɪɵ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ 
ɢɡɜɟɫɬɧɵɦɢ ɜ ɥɢɬɟɪɚɬɭɪɟ ɞɚɧɧɵɦɢ ɞɥɹ 
ɭɤɚɡɚɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɨɫɬɨɹɧɢɢ 
ɚɬɦɨɫфɟɪɵ Дγ,6-7,10Ж, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɪɚɫɱɺɬɵ ɩɪɨɜɟɞɟɧɵ 
ɤɨɪɪɟɤɬɧɨ.  

Ɂɚɬɪɚɝɢɜɚɹ ɜɨɩɪɨɫ ɤɨɪɪɟɤɬɧɨɫɬɢ 
ɪɚɫɱɟɬɨɜ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɤɚɡɚɬɶ ɧɚ 
ɨɬɥɢɱɢɹ ɜ ɩɨɜɟɞɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
фɭɧɤɰɢɣ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɢ 

ɧɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɹɯ ɚɬɦɨɫфɟɪɵ. 
ɋɭɳɟɫɬɜɟɧɧɵɦ ɩɪɢɡɧɚɤɨɦ 
ɭɫɬɨɣɱɢɜɨɝɨ ɢ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹɧɢɣ ɚɬɦɨɫфɟɪɵ ɹɜɥɹɟɬɫɹ 
ɨɬɥɢɱɢɟ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɪɨфɢɥɹ ɜɟɬɪɚ 
ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɢ ɤɨэффɢɰɢɟɧɬɚ 
ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ ɤɚɤ фɭɧɤɰɢɣ 
ɜɵɫɨɬɵ z ɩɪɢ ɬɨɦ ɢ ɞɪɭɝɨɦ 
ɫɨɫɬɨɹɧɢɹɯ ɚɬɦɨɫфɟɪɵ. ɉɪɢ 
ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ ɚɬɦɨɫфɟɪɵ ɞɥɹ 
ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ 
ɯɚɪɚɤɬɟɪɟɧ ɟɺ ɪɨɫɬ ɫ ɜɵɫɨɬɨɣ ɢ 
ɧɟɛɨɥɶɲɨɣ ɤɨэффɢɰɢɟɧɬ 
ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ. ɇɚɩɪɨɬɢɜ, 
ɩɪɢ ɧɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ 
ɚɬɦɨɫфɟɪɵ ɧɚɛɥɸɞɚɟɬɫɹ ɢɧɚɹ ɤɚɪɬɢɧɚ – ɫɥɚɛɨɟ ɢɡɦɟɧɟɧɢɟ ɫ ɜɵɫɨɬɨɣ ɫɤɨɪɨɫɬɢ 
ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ u(z) ɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɨɫɬ ɜɟɥɢɱɢɧɵ ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢффɭɡɢɢ k(z). ɉɪɢ ɭɫɬɨɣɱɢɜɨɦ ɢ ɧɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɹɯ ɚɬɦɨɫфɟɪɵ ɦɟɧɹɟɬɫɹ ɢ 
ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ эɧɟɪɝɢɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣμ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ 
ɡɚɜɢɫɢɦɨɫɬɶ b(z) ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɜɵɫɨɬɵ z, ɚ ɩɪɢ ɧɟɭɫɬɨɣɱɢɜɨɦ ɪɚɫɬɺɬ. 
ɍɫɪɟɞɧɺɧɧɵɟ ɡɧɚɱɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɜɟɥɢɱɢɧ, ɜɤɥɸɱɚɹ ɦɚɫɲɬɚɛ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ 
ɚɬɦɨɫфɟɪɵ Ɇɨɧɢɧɚ-Ɉɛɭɯɨɜɚ L ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ V*, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2. – ɍɫɪɟɞɧɺɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɟɬɟɨɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫфɟɪɵ [Averaged 

characteristics of atmosphere meteorological parameters] 
 

Ɇɟɫɹɰ Uɫɪ ɦ/ɫ Kɫɪ ɦ2/ɫ bɫɪ ɦ2/ɫ2
 L, ɦ V* 

ɹɧɜɚɪɶ 4,87 2,88 0,169 62,5 0,23 

фɟɜɪɚɥɶ 4,814 3,266 0,183 85 0,229 

ɦɚɪɬ 4,814 3,266 0,183 85 0,229 

ɢɸɥɶ 4,815 14,187 1,643 -5,556 0,288 

ɚɜɝɭɫɬ 3,341 8,895 0,577 -8,667 0,198 
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Ɋɢɫ. 3. – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ 
ɞɢффɭɡɢɢ k(z), ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫфɟɪɵ 

L = 85; Ȟ* = 0,229 (фɟɜɪɚɥɶ) [Dependence of turbulent 

diffusion coefficient  k (z), for atmosphere stable state 

L = 85; Ȟ * = 0.229 (February)] 
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Ɋɢɫ. 4. – Ɂɚɜɢɫɢɦɨɫɬɶ эɧɟɪɝɢɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ 
b(z), ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫфɟɪɵ 

L = 85; Ȟ* = 0,229 (фɟɜɪɚɥɶ) [Dependence of turbulent 

pulsatioenergy b (z), for atmosphere stable state 

L = 85; Ȟ * = 0.229 (February)] 



30  ȿɅɈɏɂɇ ɢ ɞɪ. 
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ɉɟɪɟɧɨɫ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫфɟɪɟ ɪɚɫɫɱɢɬɵɜɚɸɬ, ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɟ 
ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ ɞɥɹ фɭɧɤɰɢɢ q(x,y,z), ɩɨɥɚɝɚɹ ɩɪɢ эɬɨɦ, ɱɬɨ ɪɚɡɦɵɜɚɧɢɟ 
ɩɪɢɦɟɫɢ ɩɨ ɨɫɢ Y ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ Ƚɚɭɫɫɚ. ȼ эɬɨɦ ɫɥɭɱɚɟ ɨɛɴɺɦɧɚɹ 

ɚɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɫɢ ɨɩɪɟɞɟɥɹɟɬɫɹ фɨɪɦɭɥɨɣ:  
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ɝɞɟ )(xy  – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟν фɭɧɤɰɢɹ S(x, z) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɵɪɚɠɟɧɢɟɦμ  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɴɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ ɩɨɥɭɱɚɸɬ 
ɭɪɚɜɧɟɧɢɟ: 
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



 ; 

 f = Mδ(x)δ(y)δ(z-hэф) – ɢɫɬɨɱɧɢɤ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ, ɡɚɝɪɹɡɧɹɸɳɢɣ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭν 

 M – ɦɨɳɧɨɫɬɶ ɜɵɛɪɨɫɚ (Ȼɤ/ɫ)ν 
 hэф – эффɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚν 
 σ – ɩɨɫɬɨɹɧɧɚɹ ɪɟɥɚɤɫɚɰɢɢ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɡɚɝɪɹɡɧɹɸɳɟɣ 

ɩɪɢɦɟɫɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɩɨɫɬɨɹɧɧɭɸ ɜɵɦɵɜɚɧɢɹ ɩɪɢɦɟɫɢ ɢɡ 
ɚɬɦɨɫфɟɪɵ σ0 (ɫ-1), ɬɚɤ ɱɬɨ σ = σ0; w – ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ 
ɩɪɢɦɟɫɢ. 

 

ȼ ɪɚɦɤɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɦɨɞɟɥɢ ɩɟɪɟɧɨɫɚ ɜɟɥɢɱɢɧɭ 2σ y
(x) ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɜɢɞɟμ 

   ,1σ 222
ukbaxuxbxy   ɝɞɟ b , k , u – ɭɫɪɟɞɧɟɧɧɵɟ ɩɨ ɩɪɢɡɟɦɧɨɦɭ ɫɥɨɸ ɜɵɫɨɬɨɣ 

Hɩɪ ≈ 100 ɦ ɫ ɜɟɫɨɦ S(x,z) ɡɧɚɱɟɧɢɹ эɧɟɪɝɢɢ ɬɭɪɛɭɥɟɧɬɧɵɯ ɩɭɥɶɫɚɰɢɣ b(z), 

ɤɨэффɢɰɢɟɧɬɚ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢффɭɡɢɢ k(z) ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ u(z),   = 0,015.  
 

   

  

 
























lim

lim

0 0

0 0

,

,

H

H

dzdxzxS

dzdxzxSzb

b ;    

   

  

 
























lim

lim

0 0

0 0

,

,

H

H

dzdxzxS

dzdxzxSzk

k ;    

   

  

 
























lim

lim

0 0

0 0

,

,

H

H

dzdxzxS

dzdxzxSzu

u . 
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ɝɞɟ β – ɫɤɨɪɨɫɬɶ ɫɭɯɨɝɨ ɨɫɚɠɞɟɧɢɹ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɬɢ ɧɚ ɩɨɞɫɬɢɥɚɸɳɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ; 

 z0 – ɩɚɪɚɦɟɬɪ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 
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Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ эɬɨɣ ɱɚɫɬɧɨɣ ɡɚɞɚɱɢ (15) – (1λ) ɞɚɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ (β0), 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɛɴɟɦɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ ɪɚɞɢɨɚɤɬɢɜɧɨɣ 
ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɜ ɚɬɦɨɫфɟɪɟ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ фɨɪɦɭɥɟ (13). 
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2. ɊȿɁɍɅɖɌȺɌɕ 
 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɭɤɚɡɚɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ u(z), k(z) ɢ b(z) ɤɚɤ фɭɧɤɰɢɣ ɜɵɫɨɬɵ 
ɧɚɞ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɢɯ ɭɫɪɟɞɧɺɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɢɬɶ ɨɫɟɜɵɟ, ɩɨɩɟɪɟɱɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɺɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɨɫɬɨɹɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɶ ɟɺ ɨɛɳɢɣ 
ɯɚɪɚɤɬɟɪ.  

ɇɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛɳɟɝɨ ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɺɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ  ɨɩɢɫɵɜɚɟɬɫɹ фɨɪɦɭɥɚɦɢ  (1γ), (β0), ɞɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɪɢɫɭɧɤɟ 5.  

 
Ɋɢɫ. 5. – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɤɚɤ фɭɧɤɰɢɢ x, y 

ɩɪɢ z = 1,5 ɦ ДVolumetric activity distribution of a gas-aerosol radioactive impurity x, y at z = 1.5 m function] 

 

Ʉ ɫɨɠɚɥɟɧɢɸ, ɬɨɱɧɨɫɬɶ ɬɚɤɨɝɨ ɪɨɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɣ ɧɟ ɜɫɟɝɞɚ ɛɵɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɨɣ, ɩɨɫɤɨɥɶɤɭ ɪɹɞ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ фɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ S(x, z) (ɫɦ. 
ɜɵɪɚɠɟɧɢɟ (β0)) ɢ ɞɢɫɩɟɪɫɢɸ σy(x), ɫɨɞɟɪɠɚɬ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, 



32  ȿɅɈɏɂɇ ɢ ɞɪ. 
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ɬ.ɟ. ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ. ɉɨɫɥɟɞɧɟɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɨɦɭ, ɱɬɨ ɧɚ 
ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɧɚɱɢɧɚɹ ɫ 10 ɤɦ, ɬɨɱɧɨɫɬɶ ɨɰɟɧɤɢ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 
ɩɨɪɹɞɨɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜɟɥɢɱɢɧɵ Д11Ж. ɉɨэɬɨɦɭ ɜ ɭɫɥɨɜɢɹɯ ɪɚɞɢɚɰɢɨɧɧɵɯ ɚɜɚɪɢɣ 
ɧɟɨɛɯɨɞɢɦɨ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ, ɭɬɨɱɧɹɬɶ ɫɨɫɬɨɹɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ, ɢɫɩɨɥɶɡɭɹ 
ɛɨɥɟɟ ɧɚɞɟɠɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɦɟɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɞɢɨɭɩɪɚɜɥɹɟɦɵɟ 
ɛɟɫɩɢɥɨɬɧɵɟ ɫɪɟɞɫɬɜɚ ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɬɢɩɚ ɛɟɫɩɢɥɨɬɧɨɝɨ 
ɞɨɡɢɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȻȾɄ) Д6Ж, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɜɟɫɬɢ ɤɚɤ ɞɨɡɢɦɟɬɪɢɱɟɫɤɢɣ, 
ɬɚɤ ɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɜɨɡɞɭɲɧɨɝɨ ɛɚɫɫɟɣɧɚ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 
ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

 

 
 

Ɋɢɫ. 6. – Ɉɫɟɜɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ q(x, y = 0, z = 1,5) ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ 
ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɩɪɢ ɧɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ ɚɬɦɨɫфɟɪɵ (ɜɵɞɟɥɟɧɨ ɤɪɚɫɧɵɦ) ɢ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ 
(ɜɵɞɟɥɟɧɨ ɫɢɧɢɦ)  (фɟɜɪɚɥɶ) ДTСО КбТКХ НТЬЭЫТЛЮЭТШЧЬ ШП ЭСО ЯШХЮЦОЭЫТМ КМЭТЯТЭв Ъ (б, в = 0, г = 1.5) ОЦТЬЬТШЧЬ 

of a gas-aerosol radioactive impurity at atmosphere unstable state (red) and stable (blue) (February)] 

 

Ɂɧɚɧɢɟ ɜɟɥɢɱɢɧɵ ɨɛɴɟɦɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪ ɟɺ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɚɬɦɨɫфɟɪɟ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɚɫɱɟɬɧɵɟ 
ɨɰɟɧɤɢ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɨɬ 
ɨɛɴɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɢɫɩɨɥɶɡɭɹ ɢɧɬɟɝɪɚɥɶɧɵɟ ɦɟɬɨɞɵ 
Д1βЖ ɢɥɢ ɦɟɬɨɞ Ɇɨɧɬɟ-Ʉɚɪɥɨ Д1γ-

16Ж ɜɛɥɢɡɢ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, 
ɢɥɢ, ɩɪɢ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɨɛɴɺɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɩɨɥɭɱɢɬɶ 
ɭɤɚɡɚɧɧɵɟ ɨɰɟɧɤɢ ɜ ɪɚɦɤɚɯ 
ɤɨɧɰɟɩɰɢɢ ɥɭɱɟɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ 
Д17Ж ɧɚ ɬɟɪɪɢɬɨɪɢɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɪɚɫɫɬɨɹɧɢɹɯ ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɨɬ 700 ɞɨ 10000 ɦ Д6, 7Ж. 
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Ɋɢɫ. 7. – ɉɨɩɟɪɟɱɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ q(x, y = 0, z = 1,5) ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ 

ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɩɪɢ ɧɟɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɢ 
ɚɬɦɨɫфɟɪɵ (ɜɵɞɟɥɟɧɨ ɤɪɚɫɧɵɦ) ɢ ɩɪɢ ɭɫɬɨɣɱɢɜɨɦ 

(ɜɵɞɟɥɟɧɨ ɫɢɧɢɦ) ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɢɫɬɨɱɧɢɤɚ 

x = 1200 ɦ (фɟɜɪɚɥɶ) [The transverse distribution of the 

volumetric activity q (x, y = 0, z = 1.5) of the gas-aerosol 

radioactive impurity in atmosphere unstable state (red) and 

stable (blue) at a distance x = 1200 m (February)] 
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ɇɚ ɪɢɫɭɧɤɟ 6 ɜ ɪɚɦɤɚɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ, ɩɪɢɜɟɞɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɫɟɜɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ 
ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɨɫɬɨɹɧɢɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ, ɚ ɧɚ ɪɢɫ. 7 – 

ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨɩɟɪɟɱɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ 
ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ 
(ɋɁɁ) ɪɚɞɢɭɫɨɦ R0 = 1β00 ɦ. ɗɬɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɨɰɟɧɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ, 
ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ, ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ Д18Ж (ɫɦ. ɬɚɛɥɢɰɭ γ.1 
ɭɤɚɡɚɧɧɨɝɨ ɞɨɤɭɦɟɧɬɚ) ɧɚ ɝɪɚɧɢɰɟ ɋɁɁ 
Ⱥɗɋ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɚ ɝɨɞɨɜɚɹ 
ɞɨɡɚ, ɫɨɫɬɚɜɥɹɸɲɚɹ 5 ɦɁɜ ɜ ɝɨɞ, ɤɨɬɨɪɚɹ 
ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɦɨɳɧɨɫɬɶɸ ɞɨɡɵ 
0,57 ɦɤɁɜ/ɱ ɢɥɢ 57 ɦɤɊ/ɱ. ɉɪɢɧɢɦɚɹ, ɱɬɨ 
ɦɚɤɫɢɦɭɦ ɬɨɝɨ ɢɥɢ ɞɪɭɝɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɣ, ɩɪɢɜɟɞɺɧɧɵɯ ɧɚ ɪɢɫ. 7, 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ эɬɨɣ ɜɟɥɢɱɢɧɟ, ɚ 
ɩɪɟɞɟɥɶɧɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

ɫɬɚɧɞɚɪɬɧɨɝɨ Ȗ-ɞɟɬɟɤɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ Pɩɪ = 10 ɦɤɊ/ɱ, ɧɚɣɞɟɦ, ɢɫɩɨɥɶɡɭɹ ɥɢɧɟɣɧɭɸ 
ɢɧɬɟɪɩɨɥɹɰɢɸ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɩɪɢɜɟɞɺɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ, ɱɬɨ ɞɥɹ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫфɟɪɵ ɜɟɥɢɱɢɧɚ Pɩɪ ɦɨɠɟɬ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ δɧɭ = 

4β0 ɦ ɨɬ ɨɫɢ ɜɵɛɪɨɫɚ, ɚ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ – δɭɫɬ = ββ4 ɦ. Ⱦɚɥɟɟ ɞɥɹ ɨɰɟɧɤɢ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ, ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ, ɜɨɫɩɨɥɶɡɭɟɦɫɹ 
ɢɥɥɸɫɬɪɚɰɢɟɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫ. 8. Ɉɩɪɟɞɟɥɹɹ ɜɟɥɢɱɢɧɨɣ δ ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ 
Ȗ-ɞɟɬɟɤɬɨɪ ɪɟɝɢɫɬɪɢɪɭɟɬ Pɩɪ ɨɬ ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɩɪɢɦɟɫɢ, ɩɨɩɟɪɟɱɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɤɨɬɨɪɨɣ ɨɩɢɫɵɜɚɟɬɫɹ ɬɨɣ ɢɥɢ ɢɧɨɣ ɤɪɢɜɨɣ ɧɚ ɪɢɫ. 7, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫфɟɪɵ, ɧɚɣɞɟɦ ɞɥɢɧɭ ɞɭɝɢ l, ɨɬɫɟɤɚɟɦɭɸ ɧɚ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɚ R0 

ɫɟɤɬɨɪɨɦ, ɬɚɧɝɟɧɫ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ (δ/R0). Ɍɨɝɞɚ ɞɥɢɧɚ ɞɭɝɢ ɨɩɪɟɞɟɥɢɬɫɹ ɧɟɫɥɨɠɧɨɣ 
фɨɪɦɭɥɨɣ Д1λ, β0Жμ 

 

 










0

0

δ
R

arctgRl

.
 (21)

 

ɉɪɢ эɬɨɦ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɞɚɬɱɢɤɨɜ, ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ ɩɪɢ 
ɧɟɭɫɬɨɣɱɢɜɨɦ ɢɥɢ ɭɫɬɨɣɱɢɜɨɦ ɫɨɫɬɨɹɧɢɹɯ ɚɬɦɨɫфɟɪɵ, ɩɨɥɚɝɚɹ, ɱɬɨ ɥɸɛɨɟ 
ɚɡɢɦɭɬɚɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɵɛɪɨɫɚ ɢɡ βπ ɹɜɥɹɟɬɫɹ ɪɚɜɧɨɜɟɪɨɹɬɧɵɦ, ɨɬɛɪɚɫɵɜɚɹ 
ɦɚɧɬɢɫɫɭ, ɧɚɣɞɺɦ ɤɚɤ ɨɬɧɨɲɟɧɢɟ: 

 

  00 ππR RarctglNн  , (22) 

 

ɚ ɦɢɧɢɦɚɥɶɧɨɟ ɞɨɫɬɚɬɨɱɧɨɟμ        Nɞ = Nɧ +1. 

 

ɉɨɞɫɬɚɜɥɹɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ δ ɞɥɹ ɭɫɬɨɣɱɢɜɨɝɨ ɢ ɧɟɭɫɬɨɣɱɢɜɨɝɨ 
ɫɨɫɬɨɹɧɢɣ ɚɬɦɨɫфɟɪɵ, ɧɚɯɨɞɢɦμ Nɞ,ɧɭ = 10,  Nɞ,ɭɫɬ = 18. ȼɵɛɢɪɚɹ ɧɚɢɛɨɥɟɟ ɯɭɞɲɢɣ 

Ɋɢɫ. 8. – ɂɥɥɸɫɬɪɚɰɢɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ AɋɄɊɈ. ɇɚ ɨɫɢ X0Y ɧɚ ɝɪɚɧɢɰɟ 

ɋɁɁ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɵɛɪɨɫɚ ɩɪɢɜɟɞɟɧɨ ɩɨɩɟɪɟɱɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ  ɦɨɳɧɨɫɬɢ ɞɨɡɵ, ɫɨɡɞɚɜɚɟɦɨɣ 
ɝɚɡɨɚэɪɨɡɨɥɶɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɶɸ. 

R0 – ɪɚɞɢɭɫ ɋɁɁ [19] [Illustration of the choice of the 

optimum number of sensors ASKRO. On the X0Y axis, 

a transverse distribution of the dose rate produced by the 

gas-aerosol radioactive impurity is shown at the border 

of the sanitary protection zone in the direction of 

ejection. R0 is the radius of the sanitary protection zone] 
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ɜɚɪɢɚɧɬ, ɦɨɠɧɨ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɞɥɹ Ⱥɗɋ «Ȼɭɲɟɪ» ɦɢɧɢɦɚɥɶɧɨ ɞɨɫɬɚɬɨɱɧɨɟ ɱɢɫɥɨ 
ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ ɫɨɫɬɚɜɥɹɟɬ 18. ɉɪɢ эɬɨɦ ɦɨɞɟɥɶ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ 
ɨɰɟɧɤɚ ɱɢɫɥɚ ɩɨɫɬɨɜ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɯ ɪɚɡɦɟɳɟɧɢɟ ɩɨ ɩɟɪɢɦɟɬɪɭ ɋɁɁ ɫ ɪɚɜɧɨɦɟɪɧɵɦ ɢɯ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɚɡɢɦɭɬɭ. 
 

3. ɈȻɋɍɀȾȿɇɂȿ 

 

Ʉ ɪɚɡɦɟɳɟɧɢɸ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ 
ɜ ɋɁɁ ɩɪɟɞɴɹɜɥɹɸɬ эɤɨɧɨɦɢɱɟɫɤɢɟ, 
эɤɨɥɨɝɢɱɟɫɤɢɟ, ɞɟɦɨɝɪɚфɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɢ фɢɡɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ 

[19, 20].  

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɫɜɨɞɹɬɫɹ ɤ ɨɝɪɚɧɢɱɟɧɢɸ ɱɢɫɥɚ 
ɩɨɫɬɨɜ (ɞɚɬɱɢɤɨɜ), ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɶɸ ɥɢɧɢɣ ɫɜɹɡɢ, 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɞɚɬɱɢɤɨɜ, ɩɪɢɟɦɨ-

ɩɟɪɟɞɚɸɳɢɯ ɢɧфɨɪɦɚɰɢɸ ɭɫɬɪɨɣɫɬɜ, 
ɫɢɫɬɟɦ ɩɟɪɫɨɧɚɥɶɧɵɯ ɗȼɆ), 
ɡɚɪɩɥɚɬɨɣ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɡɚɬɪɚɬɚɦɢ ɧɚ ɫɨɰɢɚɥɶɧɵɟ 
ɧɭɠɞɵ ɢ ɬ.ɞ.  

ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɫɜɨɞɹɬɫɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɢ ɢɧфɨɪɦɚɬɢɜɧɨɫɬɢ ɨɛ 
ɭɪɨɜɧɹɯ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɩɪɢ ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɜɵɛɪɨɫɚ, ɱɟɝɨ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ 
ɭɜɟɥɢɱɟɧɢɟɦ ɱɢɫɥɚ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ 
ɧɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɜ ɋɁɁ 
[21].  

Ⱦɟɦɨɝɪɚфɢɱɟɫɤɢɟ – ɨɩɪɟɞɟɥɹ-

ɸɬɫɹ ɤɪɢɬɟɪɢɟɦ ɱɢɫɥɟɧɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹμ ɩɨɫɬ ɤɨɧɬɪɨɥɹ ɫɨɜɦɟɫɬɧɨ 
ɫ ɢɧфɨɪɦɚɰɢɨɧɧɵɦ ɬɚɛɥɨ ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɨɛɵɱɧɨ 
ɜɵɜɨɞɢɬɫɹ ɢɧфɨɪɦɚɰɢɹ ɬɟɤɭɳɟɝɨ 
ɜɪɟɦɟɧɢ, ɞɚɜɥɟɧɢɢ, ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ, ɟɝɨ ɜɥɚɠɧɨɫɬɢ ɢ 
ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ. ȿɝɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɫ 
ɱɢɫɥɨɦ ɠɢɬɟɥɟɣ ɧɟ ɦɟɧɟɟ N ɱɟɥ., ɝɞɟ 
ɡɧɚɱɟɧɢɟ N ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɤɚɤ 

ɫɨɰɢɚɥɶɧɨ-эɤɨɧɨɦɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚɫɟɥɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ (ɭɫɬɚɧɨɜɤɚ 
ɩɨɫɬɨɜ ɜ ɧɚɫɟɥɺɧɧɵɯ ɩɭɧɤɬɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɺɬ фɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ 
ɦɭɧɢɰɢɩɚɥɢɬɟɬɚ), ɬɚɤ ɢ ɫɬɪɟɦɥɟɧɢɟɦ ɠɢɬɟɥɟɣ ɤ ɩɨɥɭɱɟɧɢɸ ɢɧфɨɪɦɚɰɢɢ ɨɛ ɭɪɨɜɧɹɯ 
эɤɨɥɨɝɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɨɬɢɜɨɪɟɱɢɟ эɤɨɧɨɦɢɱɟɫɤɢɯ ɢ 
эɤɨɥɨɝɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɬɢɦɢɡɚɰɢɢ ɱɢɫɥɚ ɞɚɬɱɢɤɨɜ, 
ɪɚɡɦɟɳɚɟɦɵɯ ɜɨɤɪɭɝ Ⱥɗɋ. ɗɬɚ ɨɩɬɢɦɢɡɚɰɢɹ ɨɤɚɡɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɣ ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ фɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɩɪɢɜɟɞɺɧɧɨɝɨ 

Ɋɢɫ. 9. – Ɋɚɫɫɬɚɧɨɜɤɚ ɩɨɫɬɨɜ ȺɋɄɊɈ ɧɚ Ⱥɗɋ «Ȼɭɲɟɪ» 

1-ɝɨ ɛɥɨɤɚ [9] [Arrangement of ASKRO posts at Unit 1 

Bushehr NPP] 
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ɜɵɲɟ. Ɉɞɧɚɤɨ, ɤɪɨɦɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɞɚɬɱɢɤɨɜ ȺɋɄɊɈ ɬɪɟɛɭɟɬɫɹ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɟɳɺ ɢ ɧɟɤɨɬɨɪɵɦ ɤɪɢɬɟɪɢɹɦ ɧɚɞɺɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɭɦɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɱɢɫɥɚ ɜ ɋɁɁ, ɧɚɩɪɢɦɟɪ, ɡɚ ɫɱɺɬ 
ɞɭɛɥɢɪɨɜɚɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɱɢɫɥɚ ɞɚɬɱɢɤɨɜ. 

ɉɪɢ ɪɚɫɫɬɚɧɨɜɤɟ ɩɨɫɬɨɜ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢ ɩɭɫɤɟ 1-ɝɨ ɛɥɨɤɚ Ⱥɗɋ 
"Ȼɭɲɟɪ", ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ λ ДλЖ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɜ 
ɨɫɧɨɜɧɨɦ ɞɟɦɨɝɪɚфɢɱɟɫɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɨɥɶɤɨ 
ɧɚɫɟɥɺɧɧɵɦɢ ɩɭɧɤɬɚɦɢ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɨɬ Ⱥɗɋ ɨɬ 1600 ɦ (Ɇɚɪɜɚɪɢɞ) ɞɨ (ɏɚɞɚɤɚɧ) 
5λ460 ɦ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɪɚɞɢɚɰɢɨɧɧɨɝɨ фɨɧɚ, 
ɪɟɝɢɫɬɪɢɪɭɟɦɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɞɟɬɟɤɬɨɪɚɦɢ, ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ 
ɪɚɫɱɺɬɨɜ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ «Ȼɭɲɟɪ». Ɉ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɚɡɢɦɭɬɚɥɶɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɨɜɨɪɢɬɶ ɜɨɨɛɳɟ ɧɟ ɩɪɢɯɨɞɢɬɫɹ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɜɨɨɛɳɟ ɨɬɫɭɬɫɬɜɭɟɬ. 
Ɉɪɨɝɪɚфɢɹ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɪɟɥɶɟф ɦɟɫɬɧɨɫɬɢ) ɡɧɚɱɢɬɟɥɶɧɨ ɢɡɦɟɧɹɟɬɫɹ, 

ɱɬɨ ɩɪɟɞɴɹɜɥɹɟɬ ɜɟɫɶɦɚ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɟɦɭ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ «Ȼɭɲɟɪ» 
ɫɢɫɬɟɦɭ ɩɨɫɬɨɜ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ. λ, ɧɟɜɨɡɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɫ ɰɟɥɶɸ ɢɯ ɭɬɨɱɧɟɧɢɹ, ɱɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɤɪɚɣɧɸɸ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɢɫɬɟɦɵ ȺɋɄɊɈ ɩɪɢ ɬɚɤɨɦ ɦɟɬɨɞɟ ɪɚɡɦɟɳɟɧɢɹ 
ɟɺ ɩɨɫɬɨɜ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɜɵɲɟ ɩɪɢɧɰɢɩ ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ ɜ Cγγ (ɪɚɜɧɨɦɟɪɧɨ 
ɩɨ ɚɡɢɦɭɬɭ ɢ ɩɨ ɩɟɪɢɦɟɬɪɭ ɝɪɚɧɢɰɵ ɋɁɁ) ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɩɪɢɦɟɫɢ ɩɪɢ ɲɬɚɬɧɨɣ ɪɚɛɨɬɟ ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɢɡ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɬɪɭɛ Ⱥɗɋ. ȼ эɬɨɦ ɫɥɭɱɚɟ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɨɫɚ, ɬɚɤɢɟ, 
ɤɚɤ ɧɚɱɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɚ Ɍ0 ɢ ɞɚɜɥɟɧɢɟ Ɋ0 ɫɬɪɭɢ, ɦɨɳɧɨɫɬɶ ɜɵɛɪɨɫɚ Pɜ, 

ɪɚɞɢɨɧɭɤɥɢɞɧɵɣ ɫɨɫɬɚɜ ɩɪɢɦɟɫɟɣ ɢɥɢ ɫɩɟɤɬɪɚɥɶɧɵɣ -ɢɡɥɭɱɟɧɢɹ, ɦɨɝɭɬ ɛɵɬɶ ɢɡɦɟɪɟɧɵ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɞɚɬɱɢɤɚɦɢ ɢɥɢ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɶɸ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɭɫɬɶɟ ɜɟɧɬɬɪɭɛɵ.  

ɂнɚɹ ɫиɬɭɚɰиɹ вɨɡниɤɚɟɬ ɩɪи нɟɫɚнɤɰиɨниɪɨвɚннɨɦ вɵɛɪɨɫɟ ɩɪɢɦɟɫɟɣ ɜ ɜɢɞɟ 
ɩɟɪɟɝɪɟɬɨɣ ɝɚɡɨɜɨɣ ɫɬɪɭɢ ɢɡ ɨɬɜɟɪɫɬɢɣ, ɤɥɚɩɚɧɨɜ, ɧɟɩɥɨɬɧɨɫɬɟɣ ɫɨɫɭɞɨɜ, ɪɜɚɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢɥɢ ɳɟɥɟɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɥɭɱɚɟ ɜɡɪɵɜɚ ɢɥɢ ɪɚɡɪɵɜɚ ɪɟɡɟɪɜɭɚɪɨɜ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ Д6, 7, β1, ββЖ. ȼ эɬɨɦ 
ɫɥɭɱɚɟ эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɱɬɢ ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɢ ɩɚɪɚɦɟɬɪɵ ɫɬɪɭɢ, 
ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɢɡ ɨɬɜɟɪɫɬɢɣ, ɧɢ ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɫɟɣ, ɧɢ ɢɯ ɪɚɞɢɚɰɢɨɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɢɡɜɟɫɬɟɧ ɫɩɟɤɬɪ ɢɥɢ ɫɪɟɞɧɹɹ эɧɟɪɝɢɹ -ɢɡɥɭɱɟɧɢɹ, ɢ, ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɦɚɫɲɬɚɛɵ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɨɰɟɧɢɬɶ эɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɡɚɝɪɹɡɧɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɨɞɨɛɧɵɟ ɚɜɚɪɢɢ ɹɜɥɹɸɬɫɹ 
ɤɪɚɣɧɟ ɪɟɞɤɢɦɢ ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɝɧɨɡɢɪɭɟɦɵɦɢ. Ɋɚɡɪɚɛɨɬɤɚ ɠɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɥɸɛɵɯ ɫɢɬɭɚɰɢɹɯ, – ɡɚɞɚɱɚ ɩɨɱɬɢ ɧɟɜɵɩɨɥɧɢɦɚɹ ɢ, ɤɪɨɦɟ 
ɬɨɝɨ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɟɡɤɨɦɭ ɭɞɨɪɨɠɚɧɢɸ Ⱥɗɋ.  

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɫɥɭɱɚɟ ɦɨɳɧɨɝɨ 
ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɦɩɭɥɶɫɧɨɝɨ ɜɵɛɪɨɫɚ ɩɪɢɦɟɫɟɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɦɨɠɟɬ ɛɵɬɶ ɭɫɩɟɲɧɨ 
ɨɰɟɧɟɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɤɚɡɚɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɚɬɱɢɤɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ 
ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ, ɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ 
ȺɋɄɊɈ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɦɨɳɧɨɫɬɶ ɞɨɡɵ ɜɧɟɲɧɟɝɨ ɨɛɥɭɱɟɧɢɹ ɨɬ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ 
ɨɛɥɚɤɚ, ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɛɪɨɫɚ. ɉɪɢ эɬɨɦ ɞɚɬɱɢɤɢ ɧɚ ɩɪɨɦɩɥɨɳɚɞɤɟ 
(ɉɉ) ɢ ɜ ɋɁɁ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɪɚɜɢɥɭ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬ, 
ɱɬɨɛɵ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɡɦɨɠɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɪɚɞɢɚɰɢɨɧɧɨɣ ɨɩɚɫɧɨɫɬɢ (Ⱥɗɋ) ɞɨ ɥɸɛɨɝɨ 
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ɞɚɬɱɢɤɚ ɛɵɥɨ ɫɬɪɨɝɨ ɪɚɡɥɢɱɧɨ Д11, β1-23].  

ɑɬɨɛɵ ɭɛɟɞɢɬɶɫɹ ɜ эɬɨɦ, ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ 
ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɜ ɬɨɱɤɚɯ Ɋijk = Ɋ(xi, ɭj, zk), ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɨɬ ɨɛɴɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ (ɨɛɥɚɤɚ) ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɨɛɴɟɦɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɜ ɧɟɦ q(x, y, z):  

                 ,μexp,,,μα,, 2

,,

min

dvdERERREBzyxqEEEEzyxDD
V

E

E

akjikji

mak

    (23) 

ɝɞɟ (E) – ɡɚɜɢɫɢɦɨɫɬɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɟɬɟɤɬɨɪɚ ɨɬ эɧɟɪɝɢɢ -ɢɡɥɭɱɟɧɢɹ ɩɪɢɦɟɫɟɣ 
ɜ ɨɛɥɚɤɟν 

 a(ȿ), (E) – ɥɢɧɟɣɧɵɟ ɤɨэффɢɰɢɟɧɬɵ ɩɨɝɥɨɳɟɧɧɨɣ эɧɟɪɝɢɢ ɨɫɥɚɛɥɟɧɢɹ 

-ɢɡɥɭɱɟɧɢɹ ɜ ɜɨɡɞɭɯɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨν 
 B(E,R) = 1 + ɚ(E)Rexp[b(E)R] – фɚɤɬɨɪ ɧɚɤɨɩɥɟɧɢɹν 
 ɚ(ȿ), b(ȿ) – ɢɡɜɟɫɬɧɵɟ фɭɧɤɰɢɢ эɧɟɪɝɢɢ Дβ4Жν 
 (E) – ɩɨɞɥɟɠɚɳɢɣ ɨɩɪɟɞɟɥɟɧɢɸ ɞɢффɟɪɟɧɰɢɚɥɶɧɵɣ ɫɩɟɤɬɪ -ɢɡɥɭɱɟɧɢɹ 

ɩɪɢɦɟɫɟɣν 
 2 2 2( ) ( ) ( ) ;i j kR x x y y z z       

 x, y, z – ɬɟɤɭɳɢɟ ɤɨɨɪɞɢɧɚɬɵν 
 ɯi, ɭj, zk – ɤɨɨɪɞɢɧɚɬɵ ɞɚɬɱɢɤɨɜ ȺɋɄɊɈν 
 V – ɨɛɥɚɫɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ dv = dxdydz.  

 

ɉɪɟɞɩɨɥɚɝɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɫɬɶ ɜɵɛɪɨɫɚ, ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ ɟɝɨ ɫɦɟɳɟɧɢɟɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ. Ɍɪɟɛɨɜɚɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɫɬɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬ 
ɦɟɬɨɞ ɨɰɟɧɤɢ ɦɨɳɧɨɫɬɢ ɞɨɡɵ, ɫɨɡɞɚɜɚɟɦɨɣ ɨɛɥɚɤɨɦ, ɬɨɝɞɚ ɤɚɤ ɨɰɟɧɤɚ ɦɨɳɧɨɫɬɢ ɞɨɡɵ ɜ 
ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɪɟɛɭɟɬ ɭɱɟɬɚ ɧɟ ɬɨɥɶɤɨ ɞɟфɨɪɦɚɰɢɢ ɨɛɥɚɤɚ, 
ɧɨ ɢ ɭɱɟɬɚ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ фɚɤɬɨɪɨɜ ɚɬɦɨɫфɟɪɵ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɞɫɬɢɥɚɸɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɬ.ɞ. 

Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɦɚɫɫ ɨɛɥɚɤɚ ɨɩɪɟɞɟɥɢɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦμ 
 

 0 , , ;v

V

x xq x y z dv Q    0 , , ;v

V

y yq x y z dv Q    0 , , ;v

V

z zq x y z dv Q    , ,v

V

Q q x y z dv  . 

 

ɉɨɥɚɝɚɹ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɰɟɧɬɪɚ ɦɚɫɫ ɞɨ ɥɸɛɨɝɨ ɩɨɫɬɚ ɤɨɧɬɪɨɥɹ ȺɋɄɊɈ  
 

     22 2

, , 0 0 0i j k i j kR x x y y z z       

 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɯɚɪɚɤɬɟɪɧɨɝɨ ɪɚɡɦɟɪɚ ɨɛɥɚɤɚ, ɨɛɴɟɦɧɭɸ ɚɤɬɢɜɧɨɫɬɶ q(x, y, z) 

ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ: 

 

 q(x,y,z) = QV(x – x0)(y – y0)(z-z0), (24) 

 

ɝɞɟ (ɯ) – ɞɟɥɶɬɚ-фɭɧɤɰɢɹ. 
 

ɉɪɨɜɨɞɹ ɜ ɭɪɚɜɧɟɧɢɢ (βγ) ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɩɨ ɨɛɴɟɦɭ ɫ q(x, y, z) ɜɢɞɚ (β4), 
ɩɨɥɭɱɚɟɦμ 

               ,μexp,μα ,,,,
2

,,,,

min

EdEERERREBEEQRD kjikjikji

E

E

aVkji

mak

   (25)  

ɝɞɟ i = 1, 2, 3,..., Nɞ; Nɞ – ɞɨɫɬɚɬɨɱɧɨɟ ɱɢɫɥɨ ɞɚɬɱɢɤɨɜ  ɫɢɫɬɟɦɵ ȺɋɄɊɈ. 
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ɍɪɚɜɧɟɧɢɟ (β5) ɨɬɧɨɫɢɬɟɥɶɧɨ (ȿ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɪɚɜɧɟɧɢɟ Ɏɪɟɞɝɨɥɶɦɚ 
ɩɟɪɜɨɝɨ ɪɨɞɚ ɢ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɧɟɤɨɪɪɟɤɬɧɵɯ ɡɚɞɚɱ ɩɪɢ ɡɚɞɚɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ ɞɚɬɱɢɤɨɜ. ɇɟɬɪɢɜɢɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ (β5) ɜɨɡɦɨɠɧɨ, ɟɫɥɢ RijkRi:  

Ri  Ri+1  Ri+2  … RNɞ; i = 1, 2, ..., Nɞ. 

ɍɪɚɜɧɟɧɢɟ ɪɟɲɚɸɬ ɡɚɦɟɧɨɣ (ȿ) ɝɪɭɩɩɨɜɵɦ ɫɩɟɤɬɪɨɦ, ɚɩɩɪɨɤɫɢɦɚɰɢɟɣ ɢɧɬɟɝɪɚɥɚ 
ɤɨɧɟɱɧɨɣ ɫɭɦɦɨɣ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ i ɡɚɞɚɱɭ ɫɜɨɞɹɬ ɤ ɫɢɫɬɟɦɟ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɬ.ɟ. ɪɟɲɚɸɬ ɫɢɫɬɟɦɭ ɜɢɞɚ Д6,7Жμ 

 

 ,A D   (26)  

 

ɝɞɟ A


 – ɦɚɬɪɢɰɚ NɞM (Nɞ >M) ɦɚɬɪɢɱɧɵɦ эɥɟɦɟɧɬɨɦ, ɪɚɜɧɵɦ: 

 

                 EEREREEbREEaEEaa jijjjjijjjajji  μexpμexpμ1μ, , 

 

   – ɜɟɤɬɨɪ ɢɫɤɨɦɨɝɨ ɪɟɲɟɧɢɹ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ ,  j = 1, 2, 3, ..., M; 

 D – ɡɚɞɚɧɧɵɣ ɜɟɤɬɨɪ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫ ɤɨɦɩɨɧɟɧɬɚɦɢ 

  Di = D(Ri)Ri
2
/QV, i = 1, 2, 3, ..., Nɞ.  

 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ j ɢɫɩɨɥɶɡɭɸɬ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɦɟɬɨɞ «ɛɭɦɚɠɧɨɝɨ 
эɤɫɩɟɪɢɦɟɧɬɚ»μ ɡɚɞɚɸɬ ɢɫɯɨɞɧɵɣ ɫɩɟɤɬɪ ɚɩɪ(E), ɡɚɬɟɦ ɩɨ ɭɪɚɜɧɟɧɢɸ (β5) ɧɚɯɨɞɹɬ 
ɡɧɚɱɟɧɢɹ D(Ri), ɤɨɬɨɪɵɟ ɢɫɤɚɠɚɸɬ ɜ ɩɪɟɞɟɥɚɯ ɩɨɝɪɟɲɧɨɫɬɢ ɪɟɚɥɶɧɵɯ ɩɨɤɚɡɚɧɢɣ 
ɞɚɬɱɢɤɨɜ (15-β5%), ɩɨɫɥɟ ɱɟɝɨ ɪɟɲɚɸɬ ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ ɨɩɪɟɞɟɥɟɧɢɹ j. ɂɡ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥ. γ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (β6) ɫɥɟɞɭɟɬ, ɱɬɨ ɢɫɯɨɞɧɵɣ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɫɩɟɤɬɪɵ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɫɨɝɥɚɫɭɸɬɫɹ, ɬɚɦ ɠɟ, ɧɚɪɹɞɭ ɫ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ ɪɟɲɟɧɢɹɦɢ, ɩɪɢɜɟɞɟɧɨ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɟɧɧɨɟ ɬɪɢɜɢɚɥɶɧɵɦ ɨɛɪɚɳɟɧɢɟɦ ɦɚɬɪɢɰɵ 
(ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɪɟɲɟɧɢɟ)μ   1

*
A A b


   , ɝɞɟ *

A  ɦɚɬɪɢɰɚ, ɫɨɩɪɹɠɟɧɧɚɹ A ;   1
*

A A




– ɨɛɪɚɬɧɚɹ ɦɚɬɪɢɰɚ ɪɚɡɦɟɪɨɦ MM; 
*

b A D   – ɜɟɤɬɨɪ.  
 

Ɍɚɛɥɢɰɚ 3. – ɋɪɚɜɧɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɚɩɪ  ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɋɩɟɤɬɪɨɜ [6,7] 

[Comparison of the original ɚɩɪ  and the reconstructed Spectra] 

 
ɗɧɟɪɝɢɹ 

Ej   (Ɇэȼ) 
Ⱥɩɪɢɨɪɧɵɣ j j,  ȼɵɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞɨɦ 

Fabian H.U. Ɍɢɯɨɧɨɜ Ⱥ.ɇ. Ɉɛɪ. ɦɚɬɪ. 
0,37 

0,748 

1,1216  

1,496 

1,87 
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0,503 

0,328 

7,3610
-2

 

9,610
-4 

1,784 

0,731 

0,149  

1,5610
-2

  

2,2810
-4 

1,851 

0,671 

0,137  

1,4510
-2 

2,1310
-4 

-0,088 

0,0 

-0,802 

-1,110
-3

 

2,8434 

 

ɍɫɥɨɜɢɟ (Rijk  Ri: Ri  Ri+1  Ri+2 ... RNɞ; i = 1, 2, ..., Nɞ) ɧɚɤɥɚɞɵɜɚɟɬ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɪɚɡɦɟɳɟɧɢɟ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹμ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɞɚɬɱɢɤɨɜ 
ɦɨɳɧɨɫɬɢ ɞɨɡɵ (ȺɋɄɊɈ) ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɟɜɨɣ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɦɦɟɬɪɢɢ, ɩɨɫɤɨɥɶɤɭ 
ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɭɪɚɜɧɟɧɢɣ (β5) ɢɥɢ (β6), ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɪɚɜɨɣ ɱɚɫɬɶɸ, 
ɭɦɟɧɶɲɢɬɫɹ ɜ β ɢɥɢ 4 ɪɚɡɚ (ɩɪɢ ɨɫɟɜɨɣ ɫɢɦɦɟɬɪɢɢ) ɢɥɢ ɩɪɢɜɟɞɟɬ ɤ ɩɨɥɧɨɦɭ 
ɜɵɪɨɠɞɟɧɢɸ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ (ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɞɚɬɱɢɤɨɜ 
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ɩɨ ɩɟɪɢɦɟɬɪɭ ɋɁɁ, ɬ.ɟ. ɩɪɢ ɰɟɧɬɪɚɥɶɧɨɣ ɫɢɦɦɟɬɪɢɢ). Ʉɪɨɦɟ ɬɨɝɨ, ɤɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ, 
ɪɚɡɦɟɳɟɧɢɟ ɞɚɬɱɢɤɨɜ ɩɨ ɩɟɪɢɦɟɬɪɭ ɡɨɧɵ ɩɨɡɜɨɥɹɟɬ ɧɚɞɟɠɧɨ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ фɚɤɟɥ 
ɜɵɛɪɨɫɚ ɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɛɥɚɤɚ ɩɪɢ ɥɸɛɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɟɬɪɚ.  

ɍɱɟɬ эɬɢɯ ɞɜɭɯ ɩɪɨɬɢɜɨɪɟɱɢɜɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ Ri ɩɨɫɬɨɜ 
ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɜɨɡɪɚɫɬɚɬɶ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɚɡɢɦɭɬɚɥɶɧɨɝɨ ɭɝɥɚ, ɨɬɫɱɢɬɵɜɚɟɦɨɝɨ ɨɬ 
ɤɚɤɨɝɨ-ɥɢɛɨ ɧɚɩɪɚɜɥɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɤɚɤ ɜ ɫɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ). Ƚɪɚфɢɤɢ ɬɚɤɢɯ ɤɪɢɜɵɯ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 10 ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɥɢɛɨ ɝɥɚɞɤɭɸ ɤɪɢɜɭɸ, ɞɥɹ ɤɨɬɨɪɨɣ Ri 

ɹɜɥɹɟɬɫɹ фɭɧɤɰɢɟɣ ɭɝɥɚ, Ri = R0i, i = i; i = 1, 2, ..., NȾ;  = 2/Nɞ, ɥɢɛɨ 
ɦɧɨɝɨɥɭɱɟɜɭɸ ɡɜɟɡɞɭ Д6Ж. 

Ɋɟɲɟɧɢɟ ɚɧɚɥɨɝɢɱɧɨɣ ɡɚɞɚɱɢ 
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɢ ɞɥɹ ɧɚɢɛɨɥɟɟ ɪɟɚɥɶɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫфɟɪɵ – фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ, ɫɯɟɦɚ ɜɵɛɪɨɫɚ 
ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 11, ɧɚ ɤɨɬɨɪɨɦ 
ɪɚɡɦɟɳɟɧɢɟ ɞɚɬɱɢɤɨɜ ɜɨɤɪɭɝ ɈɂȺɗ ɬɚɤɠɟ 
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨ ɫɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ Д6Ж. ȼ 
эɬɨɦ ɫɥɭɱɚɟ фɚɤɟɥ ɜɵɛɪɨɫɨɜ ɩɪɟɞɫɬɚɜɥɹɥɢ 
ɥɢɧɟɣɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɫ ɧɟɪɚɜɧɨɦɟɪɧɨɣ 
ɩɥɨɬɧɨɫɬɶɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ 
ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɥɭɱɚɥɢ ɚɧɚɥɨɝɢɱɧɨɟ 
ɭɪɚɜɧɟɧɢɟ, ɧɨ ɫ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɹɞɪɨɦ. 
Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɥɢ 
ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4. 

ɇɚ ɪɢɫɭɧɤɟ 1β. ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɺɬɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɩɟɤɬɪɨɜ фɨɬɨɧɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɦɟɬɨɞɨɦ ɋɤɨфɢɥɞɚ (N. Scofield). 

Ƚɢɫɬɨɝɪɚɦɦɵ ɫɩɟɤɬɪɨɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ  ɫɥɟɞɭɸɳɟɟμ 1 – ɢɫɯɨɞɧɵɣ 

(ȿ)ɚɩɪ (ȿɫɪ = 0,4λ7 Ɇэȼ)ν β – ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ  ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ N. Scofield 

(ɚ – ɜɨɡɪɚɫɬɚɸɳɢɣ ɫɩɟɤɬɪ, ȿɫɪ = 0,5104 Ɇэȼ, 500 ɢɬɟɪɚɰɢɣ)ν (ɛ – «ɝɨɪɛɚɬɵɣ» ɫɩɟɤɬɪ, 
ȿɫɪ = 0,4λγλ Ɇэȼ, β500 ɢɬɟɪɚɰɢɣ)ν (в – ɭɛɵɜɚɸɳɢɣ ɫɩɟɤɬɪ, ȿɫɪ = 0,γ51λ Ɇэȼ, 1β500 
ɢɬɟɪɚɰɢɣ). 

 

Ɍɚɛɥɢɰɚ 4. – ɋɪɚɜɧɟɧɢɟ ɢɫɯɨɞɧɨɝɨ φɚɩɪ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɫɩɟɤɬɪɨɜ Д6Ж ДComparison 

of the original ɚɩɪ  and the reconstructed Spectra] 
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ɜɵɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞɨɦ 

Y.Su  Eɫɪ, Ɇэȼ N. Scofield  Eɫɪ, Ɇэȼ 

Ɇɟɬɨɞ 

ɨɛɪɚɬɧɨɣ  
ɦɚɬɪɢɰɵ 

1 0,25 2,359 

0,458 

1,722 

0,460 

1,573 

0,457 

19,285 

2 0,364 1,618 1,070 1,332 -33,735 

3 0,497 1,178 1,269 1,123 28,269 

4 0,605 0,638 0,939 0,972 -8,819 

 

  

Ɋɢɫ. 10. – ɉɪɢɧɰɢɩ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜ 

ɤɨɧɬɪɨɥɹ ɜ ɋɁɁ [22] [The principle of placing 

control posts in the sanitary protection zone] 
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Ɋɢɫ. 11. – ɂɥɥɸɫɬɪɚɰɢɹ ɨɰɟɧɤɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ ɨɬ фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ, ɤɨɬɨɪɵɣ 
ɚɩɩɪɨɤɫɢɦɢɪɭɸɬ ɥɢɧɟɣɧɵɦ ɢɫɬɨɱɧɢɤɨɦ Д6Ж ДIХХЮЬЭЫКЭТШЧ ШП ЬЩОМЭЫКХ МШЦЩШЬТЭТШЧ ОЬЭТЦКЭТШЧ ШП РКЦЦК 

radiation from the emission flare, which is approximated by linear source] 
 

 
   

Ɋɢɫ. 12. – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹ ɨɬ 
фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ, ɤɨɬɨɪɵɣ ɚɩɩɪɨɤɫɢɦɢɪɭɸɬ ɥɢɧɟɣɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɥɹ ɬɪɺɯ ɜɢɞɨɜ ɫɩɟɤɬɪɚ 

ɝɚɦɦɚ-ɢɡɥɭɱɟɧɢɹμ ɚ – ɜɨɡɪɚɫɬɚɸɳɢɣν ɛ - «ɝɨɪɛɚɬɵɣ»ν в - ɭɛɵɜɚɸɳɢɣ ɫɩɟɤɬɪ Д6Ж ДTСО МКХМЮХКЭТШЧ 
results of spectral composition reconstruction of gamma radiation from the emission flare, which are 

approximated by linear source for three types of gamma-ray spectrum: a is increasing; b is 

"hunchbacked"; c is a decreasing spectrum] 
 

ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɫɩɟɤɬɪɵ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ эɧɟɪɝɢɸ 
фɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, фɨɪɦɢɪɭɸɳɟɣ ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɨɛɥɚɤɨ, 
ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɞɨɡɨɜɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɫɨɧɚɥ ɢ ɧɚɫɟɥɟɧɢɟ. 
ɋɪɟɞɧɹɹ эɧɟɪɝɢɹ ɟɫɬɶ ɢɧɬɟɝɪɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɧɚɧɢɟ эɬɨɣ ɜɟɥɢɱɢɧɵ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɫɬɢɬɶ 
ɪɚɫɱɟɬɧɵɟ ɨɰɟɧɤɢ ɞɨɡɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɟɪɫɨɧɚɥ ɢ ɧɚɫɟɥɟɧɢɟ, ɩɨɫɤɨɥɶɤɭ, ɜ ɩɪɨɬɢɜɧɨɦ 
ɫɥɭɱɚɟ ɪɚɫɱɟɬɵ ɭɤɚɡɚɧɧɵɯ ɜɟɥɢɱɢɧ ɫɥɟɞɨɜɚɥɨ ɛɵ ɩɪɨɜɨɞɢɬɶ ɞɥɹ ɤɚɠɞɨɣ эɧɟɪɝɢɢ 
фɨɬɨɧɨɜ ɪɚɞɢɨɧɭɤɥɢɞɨɜ, ɭɱɢɬɵɜɚɹ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɫɯɟɦɭ ɪɚɫɩɚɞɚ.    

ɋɪɚɜɧɟɧɢɟ ɫɪɟɞɧɟɣ эɧɟɪɝɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɚɩɪɢɨɪɧɨɝɨ ɫɩɟɤɬɪɨɜ ɩɨɤɚɡɵɜɚɟɬ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɝɥɚɫɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɪɟɞɧɟɣ эɧɟɪɝɢɢ ȿɫɪ (ɬɚɛɥ. 4). 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 1 % Д6Ж. ɇɚ ɪɢɫɭɧɤɟ 13 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɝɪɟɲɧɨɫɬɢ ɫɪɟɞɧɟɣ эɧɟɪɝɢɢ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɦɟɬɨɞɨɦ 
N. Scofield ɫɩɟɤɬɪɨɜ Ȗ-ɢɡɥɭɱɟɧɢɹ ɜ ɜɢɞɟ ɤɪɢɜɵɯ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɨɰɟɧɤɢ 
ɫɯɨɞɢɦɨɫɬɢ ɜɟɥɢɱɢɧɵ ɫɪɟɞɧɟɣ эɧɟɪɝɢɢ ȿɫɪ.  



40  ȿɅɈɏɂɇ ɢ ɞɪ. 
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Ɋɢɫ. 13. – ɍɫɥɨɜɢɟ ɫɯɨɞɢɦɨɫɬɢ ɢɬɟɪɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɫɨɫɬɚɜɚ 

Ȗ-ɢɡɥɭɱɟɧɢɹ ɨɬ фɚɤɟɥɚ ɜɵɛɪɨɫɨɜ, ɤɨɬɨɪɵɣ ɚɩɩɪɨɤɫɢɦɢɪɭɸɬ ɥɢɧɟɣɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɥɹ ɬɪɺɯ ɜɢɞɨɜ 

ɫɩɟɤɬɪɚ Ȗ-ɢɡɥɭɱɟɧɢɹ: 1 – ɜɨɡɪɚɫɬɚɸɳɟɝɨ; 2 – «ɝɨɪɛɚɬɨɝɨ»; 3 – ɭɛɵɜɚɸɳɟɝɨ [6] [The condition for the 

iterative process  convergence when the spectral composition of gamma radiation is restored from the emission 

flare, which is approximated by a linear source for three types of Ȗ-radiation spectrum: 1 is increasing; 2 

 

4. ɉɊɂɇɐɂɉ ɊȺɁɆȿɓȿɇɂə ɉɈɋɌɈȼ ȺɋɄɊɈ ȾɅə Ⱦȼɍɏ ɂ ȻɈɅȿȿ 
ɗɇȿɊȽɈȻɅɈɄɈȼ Ⱥɗɋ  

 

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɜɵɲɟ ɦɟɬɨɞ ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɞɥɹ 
ɨɞɧɨɝɨ ɛɥɨɤɚ Ⱥɗɋ, ɧɨ ɧɟɞɨɫɬɚɬɨɱɟɧ ɞɥɹ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ, ɩɨɫɤɨɥɶɤɭ, ɪɚɡɦɟɳɚɹ ɧɚ 
ɤɚɠɞɨɦ ɛɥɨɤɟ ɫɢɫɬɟɦɭ Ȗ-ɞɚɬɱɢɤɨɜ ɭɤɚɡɚɧɧɵɦ ɜɵɲɟ ɫɩɨɫɨɛɨɦ, ɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ 
ɞɭɛɥɢɪɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ ɧɚ ɤɚɤɨɦ-ɬɨ ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨ ɜ ɢɬɨɝɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɢɯ 
ɢɡɛɵɬɨɱɧɨɫɬɢ ɢɥɢ  ɞɚɥɟɤɨ ɧɟ ɨɩɬɢɦɚɥɶɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ.  

Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɱɢɫɥɚ ɞɚɬɱɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɠɞɭ ɛɥɨɤɚɦɢ Ⱥɗɋ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚ ɤɚɠɞɨɦ ɛɥɨɤɟ ɢɯ ɪɚɫɫɬɚɜɥɹɸɬ ɩɨ ɫɩɢɪɚɥɢ Ⱥɪɯɢɦɟɞɚ (ɤɪɢɜɵɟ 1 ɢ β 
ɧɚ ɪɢɫ. 14) ɢ ɧɚɯɨɞɹɬ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɞɜɭɯ ɫɟɦɟɣɫɬɜ ɩɪɹɦɵɯ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ 
ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ ɢ ɞɚɬɱɢɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɤɪɢɜɵɯ Д6Ж.  

 

 
 

Ɋɢɫ. 14. – Ɇɟɬɨɞ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ ɞɥɹ ɞɜɭɯ эɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ Д6Ж 
[The method of arranging control posts for two power units of nuclear power plants] 
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Ɂɚɬɟɦ ɧɚɯɨɞɹɬ ɞɭɛɥɢɪɭɸɳɢɟ ɬɨɱɤɢ ɧɚ ɜɵɞɟɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɉɪɢ эɬɨɦ 
ɞɚɬɱɢɤɢ, ɞɭɛɥɢɪɭɸɳɢɟ ɞɪɭɝ ɞɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɤɪɢɜɵɯ, ɞɥɹ эɤɨɧɨɦɢɢ 
фɢɧɚɧɫɨɜɵɯ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɦɨɠɧɨ ɨɬɛɪɨɫɢɬɶ (ɫɦ. ɩɟɪɟɱɟɪɤɧɭɬɵɟ ɬɨɱɤɢ ɧɚ 
ɪɢɫ. 15), ɚ ɬɨɱɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɞɜɭɯ ɫɟɦɟɣɫɬɜ ɩɪɹɦɵɯ, ɨɩɪɟɞɟɥɹɸɬ 
ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɨɟ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɦɟɠɞɭ ɛɥɨɤɚɦɢ Ⱥɗɋ, ɢ ɢɯ 
ɤɨɨɪɞɢɧɚɬɵ (ɫɦ. ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɬɨɱɤɢ ɧɚ ɪɢɫ. 14 ɢ 15).  

 

 
 

Ɋɢɫ. 15. – Ɇɟɬɨɞ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ ɞɥɹ ɞɜɭɯ эɧɟɪɝɨɛɥɨɤɨɜμ ɜɵɞɟɥɟɧɢɟ ɞɭɛɥɢɪɭɸɳɢɯ 
ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ȺɋɄɊɈ Д6Ж ДTСО ЦОЭСШН ШП КЫЫКЧРТЧР МШЧЭЫШХ ЩШЬЭЬ ПШЫ ЭаШ ЩШаОЫ ЮЧТЭЬμ КХХШМКЭТШЧ ШП 

duplicate sensors of the ASCRO system] 

 

ɋɟɦɟɣɫɬɜɨ ɩɪɹɦɵɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɤɪɢɜɭɸ 1 (ɫɩɢɪɚɥɶ Ⱥɪɯɢɦɟɞɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɭɪɚɜɧɟɧɢɟɦμ 

    1
tgiy x   , (28) 

 

ɝɞɟ  = i·, i = 1, β, …, m; 

  = 2/Nɞ, Nɞ – ɞɨɫɬɚɬɨɱɧɨɟ ɱɢɫɥɨ ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ȺɋɄɊɈ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ 
ɜɨɤɪɭɝ ɨɞɧɨɝɨ ɛɥɨɤɚ Ⱥɗɋ, ɱɬɨɛɵ ɩɪɢ ɥɸɛɨɦ ɚɡɢɦɭɬɚɥɶɧɨɦ ɭɝɥɟ 
ɜɵɛɪɨɫɚ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫфɟɪɭ фɚɤɟɥ ɜɵɛɪɨɫɨɜ 
ɦɨɝ ɛɵɬɶ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ ɩɪɢ ɫɢɥɶɧɨ ɭɫɬɨɣɱɢɜɨɦ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɚɬɦɨɫфɟɪɵ (ɤɚɬɟɝɨɪɢɢ F ɢɥɢ G 

ɦɨɞɟɥɢ ɉɚɫɤɜɢɥɥɚ–Ƚɢффɨɪɞɚ) Д6Ж  ɢɥɢ ɩɪɢ ɜɵɫɨɤɨɦ ɡɧɚɱɟɧɢɢ 
ɩɚɪɚɦɟɬɪɚ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɚɬɦɨɫфɟɪɵ L > 0.  

 

Ʉɪɢɜɵɟ 1 ɢ β ɨɩɢɫɵɜɚɸɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 0R R  . Ɂɧɚɱɟɧɢɟ R0 ɜɵɛɢɪɚɸɬ ɢɡ 
ɭɫɥɨɜɢɹ Rmax = R0·2. Ɉɬɤɭɞɚ ɫɥɟɞɭɟɬ R0 = Rmax/2. ȼ ɤɚɱɟɫɬɜɟ Rmax ɩɪɢɧɢɦɚɸɬ 

Rmax = 1500,0 ɦ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɫ ɨɛɳɟɣ ɚɤɬɢɜɧɨɫɬɶɸ Q = 5·10
6
 Ʉɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɜɵɫɨɬɟ h = 100 ɦ, ɧɚ ɤɨɬɨɪɨɦ ɢɫɬɨɱɧɢɤ ɫɨɡɞɚɟɬ ɦɨɳɧɨɫɬɶ 
эɤɜɢɜɚɥɟɧɬɧɨɣ ɞɨɡɵ фɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɫɪɚɜɧɢɦɭɸ ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ фɨɧɨɦ. 

ɋɟɦɟɣɫɬɜɨ ɩɪɹɦɵɯ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɤɪɢɜɭɸ β, ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ: 
 

      2

0 tgiy x x   , (29) 



42  ȿɅɈɏɂɇ ɢ ɞɪ. 
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ɝɞɟ x0 – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɢɫɬɨɱɧɢɤɚɦɢ ɜɨɡɦɨɠɧɵɯ ɜɵɛɪɨɫɨɜ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ 
ɜ ɚɬɦɨɫфɟɪɭ. 

ȼ ɬɨɱɤɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɫɟɦɟɣɫɬɜɚ ɩɪɹɦɵɯ    1 2

i iy y , ɚ ɡɧɚɱɟɧɢɟ ɚɛɫɰɢɫɫɵ ɬɨɱɟɤ 
ɩɟɪɟɫɟɱɟɧɢɹ  ɧɟ ɡɚɜɢɫɢɬ ɨɬ φ (ɢɧɞɟɤɫɚ i) ɢ ɪɚɜɧɨ: 

 

 x = x0/2. (30) 

 

ɇɚɩɪɨɬɢɜ, ɡɧɚɱɟɧɢɹ ɨɪɞɢɧɚɬ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɫɟɦɟɣɫɬɜ ɩɪɹɦɵɯ ɡɚɜɢɫɹɬ ɨɬ ɭɝɥɚ 
φ (ɢɧɞɟɤɫɚ i) ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

        1 2 0
0tg 0,5 tg

2
i i

x
y y x i     , (31) 

 

ɝɞɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 14 ɢ 15, i = ± 1, 2, 3, 4.  

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɪɞɢɧɚɬɵ ɞɚɬɱɢɤɨɜ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ i ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɝɪɚɧɢɱɟɧɨ ɬɚɤ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ: 

     
2 21

0 max0,5iy x R  . (32) 

 

ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɞɚɬɱɢɤɨɜ ȺɋɄɊɈ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɞɥɹ 
ɤɚɠɞɨɣ ɢɡ ɫɢɫɬɟɦ ɞɭɛɥɢɪɭɸɳɢɟ ɞɪɭɝ ɞɪɭɝɚ ɞɚɬɱɢɤɢ, ɜ ɰɟɥɹɯ эɤɨɧɨɦɢɢ фɢɧɚɧɫɨɜɵɯ ɢ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ, ɦɨɠɧɨ ɨɬɛɪɨɫɢɬɶ (ɫɦ. ɩɟɪɟɱɟɪɤɧɭɬɵɟ ɬɨɱɤɢ ɧɚ ɪɢɫɭɧɤɟ 15).  

 

ɁȺɄɅɘɑȿɇɂȿ 

 

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɤɚɪɬɢɧɚ ɪɚɡɦɟɳɟɧɢɹ ɞɚɬɱɢɤɨɜ ȺɋɄɊɈ ɞɥɹ ɞɜɭɯ ɛɥɨɤɨɜ Ⱥɗɋ 
ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 16. ɋɬɪɟɥɤɚɦɢ ɧɚ ɪɢɫɭɧɤɟ ɭɤɚɡɚɧɵ ɝɢɩɨɬɟɬɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 
ɜɵɛɪɨɫɨɜ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫфɟɪɭ ɧɚ ɨɞɧɨɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ. Ʉɪɭɩɧɵɟ ɬɨɱɤɢ 
ɧɚ ɜɵɞɟɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɟɧɬɪ ɦɚɫɫ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɜɵɛɪɨɫɚ, 
ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɝɨɫɹ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɪɹɦɵɟ, ɫɨɟɞɢɧɹɸɳɢɟ ɰɟɧɬɪɵ ɦɚɫɫ ɫ 

Ȗ-ɞɚɬɱɢɤɚɦɢ ȺɋɄɊɈ ɭɤɚɡɵɜɚɸɬ ɧɚ ɫɢɫɬɟɦɭ ɨɩɪɨɫɚ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ 
(ɩɨɤɚɡɚɧɢɹ) ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɟɤɬɪɚ ɢ ɫɪɟɞɧɟɣ эɧɟɪɝɢɢ фɨɬɨɧɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɩɨ ɜɟɬɪɭ. 

ȿɫɥɢ ɫɢɫɬɟɦɚ ȺɋɄɊɈ ɫɬɪɨɢɬɫɹ ɞɥɹ ɬɪɟɯ ɛɥɨɤɨɜ Ⱥɗɋ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɞɧɨɣ 
ɩɪɹɦɨɣ (ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ), ɬɨ ɪɟɲɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɚɹ ɡɚɞɚɱɚ ɞɥɹ ɜɬɨɪɨɝɨ ɢ 
ɬɪɟɬɶɟɝɨ ɛɥɨɤɨɜ Ⱥɗɋ ɩɭɬɟɦ ɬɪɚɧɫɥɹɰɢɢ (ɩɟɪɟɦɟɳɟɧɢɟɦ) ɤɪɢɜɨɣ 1 ɩɨ ɨɫɢ X ɫ 
ɪɚɡɦɟɳɟɧɢɟɦ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɢ x0 ɨɬ ɜɬɨɪɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɬ.ɞ.  

ȼ ɫɥɭɱɚɟ ɜɵɛɪɨɫɚ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫфɟɪɭ ɜ ɭɫɥɨɜɢɹɯ ɪɚɞɢɚɰɢɨɧɧɨɣ 
ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ ɫ ɡɚɞɚɧɧɵɦɢ, ɧɚɩɪɢɦɟɪ, ɥɟɜɵɦ ɢɥɢ ɩɪɚɜɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦɢ, ɫɢɫɬɟɦɚ 

                                                             

 ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɨɧɤɪɟɬɧɵɣ ɫɥɭɱɚɣ ȺɋɄɊɈ β-ɝɨ ɢ γ-ɝɨ ɛɥɨɤɨɜ Ⱥɗɋ Ȼɭɲɟɪ, ɬɨ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɡɞɟɫɶ ɫɜɨɞɹɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ. ɉɨɫɤɨɥɶɤɭ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɬɨɪɵɦ ɢ ɬɪɟɬɶɢɦ 
ɛɥɨɤɚɦɢ ɧɟɛɨɥɶɲɨɟ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ ɩɨɪɹɞɤɚ γ00 ɦ ɫ ɧɟɛɨɥɶɲɢɦ, ɬɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɰɟɧɬɪ 
ɢɫɬɨɱɧɢɤɚ ɜɨɡɦɨɠɧɵɯ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɜɵɛɪɨɫɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɫɬɢɬɶ ɩɨɫɪɟɞɢɧɟ ɦɟɠɞɭ 
ɧɢɦɢ. Ɍɨɝɞɚ ɡɚɞɚɱɚ ɪɚɡɦɟɳɟɧɢɹ ɩɨɫɬɨɜ ɤɨɧɬɪɨɥɹ ɫɜɨɞɢɬɫɹ ɜ ɬɨɱɧɨɫɬɢ ɤ ɜɵɲɟɢɡɥɨɠɟɧɧɨɣ. ȿɫɥɢ 
ɩɨɫɬɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜ эɬɨɦ ɫɥɭɱɚɟ ɛɭɞɭɬ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ ɡɞɚɧɢɹɯ, ɬɨ ɪɚɡɦɟɳɚɬɶ ɢɯ 
ɫɥɟɞɭɟɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ эɤɪɚɧɢɪɨɜɚɧɢɟ ɞɟɬɟɤɬɨɪɚ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɡɞɚɧɢɟɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɥɭɱɚ, ɩɪɨɜɟɞɺɧɧɨɝɨ ɢɡ ɭɫɬɶɹ ɜɟɧɬɬɪɭɛɵ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɞɟɬɟɤɬɨɪɚ, ɢɥɢ ɠɟ ɩɪɢɩɨɞɧɹɬɶ ɞɟɬɟɤɬɨɪ ɧɚ ɨɩɪɟɞɟɥɺɧɧɭɸ ɜɵɫɨɬɭ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɨɞɨɛɧɵɣ 
эффɟɤɬ. 
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ȺɋɄɊɈ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 16) ɨɩɪɚɲɢɜɚɟɬ ɜɫɟ ɞɚɬɱɢɤɢ, ɪɟɝɢɫɬɪɢɪɭɹ ɢɯ ɩɨɤɚɡɚɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɨɹɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɬɦɨɫфɟɪɵ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɭɫɥɨɜɢɣ ɪɚɫɫɟɹɧɢɹ 
ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɨɩɪɟɞɟɥɹɟɬ ɪɚɞɢɨɧɭɤɥɢɞɧɵɣ ɫɨɫɬɚɜ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, 
ɢɫɩɨɥɶɡɭɹ ɩɨɤɚɡɚɧɢɹ ɫɩɟɤɬɪɨɦɟɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɜ ɫɥɭɱɚɟ ɟɝɨ ɨɬɤɚɡɚ – 

ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ ȺɋɄɊɈ, ɨɩɪɟɞɟɥɹɟɬ ɫɩɟɤɬɪ ɢ ɫɪɟɞɧɸɸ эɧɟɪɝɢɸ фɨɬɨɧɧɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɢ ɩɪɨɝɧɨɡɢɪɭɟɬ ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɞɨɡɨɜɵɟ 
ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɫɨɧɚɥ ɢ ɧɚɫɟɥɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɭɤɨɜɨɞɫɬɜɨ Ⱥɗɋ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɧфɨɪɦɚɰɢɟɣ ɞɥɹ ɩɪɢɧɹɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɲɟɧɢɹ, 
ɩɨɡɜɨɥɹɸɳɟɝɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɪɚɞɢɚɰɢɨɧɧɨɣ ɚɜɚɪɢɢ. 

 

 
 

Ɋɢɫ. 16. – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ Ȗ-ɞɚɬɱɢɤɨɜ ɫɢɫɬɟɦɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ȺɋɄɊɈ ɞɥɹ 
ɞɜɭɯ эɧɟɪɝɨɛɥɨɤɨɜ Ⱥɗɋ. ɋɬɪɟɥɤɚɦɢ ɭɤɚɡɚɧɵ ɝɢɩɨɬɟɬɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɪɚɞɢɨɚɤɬɢɜɧɨɣ 

ɩɪɢɦɟɫɢ ɜ ɚɬɦɨɫфɟɪɭ ɧɚ ɨɞɧɨɦ ɢɡ ɢɫɬɨɱɧɢɤɨɜ. Ʉɪɭɩɧɵɟ ɬɨɱɤɢ ɧɚ ɜɵɞɟɥɟɧɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɟɧɬɪ ɦɚɫɫ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɜɵɛɪɨɫɚ, ɪɚɩɪɨɫɬɪɚɧɹɸɳɟɝɨɫɹ ɜ ɞɚɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 
ɉɪɹɦɵɟ, ɫɨɟɞɢɧɹɸɳɢɟ ɰɟɧɬɪɵ ɦɚɫɫ ɫ Ȗ-ɞɚɬɱɢɤɚɦɢ ȺɋɄɊɈ, ɭɤɚɡɵɜɚɸɬ ɧɚ ɫɢɫɬɟɦɭ ɨɩɪɨɫɚ ɩɨɤɚɡɚɧɢɣ 

ɞɚɬɱɢɤɨɜ, ɤɨɬɨɪɵɟ (ɩɨɤɚɡɚɧɢɹ) ɡɚɬɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɟɤɬɪɚ ɢ ɫɪɟɞɧɟɣ эɧɟɪɝɢɢ 
фɨɬɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɩɪɢɦɟɫɢ, ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɩɨ ɜɟɬɪɭ Д6Ж ДTСО ЛКЬТМ ЬМСОЦО ПШЫ ЭСО 
ЩХКМОЦОЧЭ ШП Ȗ-sensors of the radiation monitoring system ARɆS for two power units of nuclear power plants. 

Arrows indicate the hypothetical directions of emissions of radioactive impurities into the atmosphere at one of 

the sources. The large points on the selected directions represent the center of radioactive ejecta mass 

propagating in this direction. The straight lines connecting the centers of mass with the ARɆS Ȗ-sensors indicate 

a system for interrogating the readings of the sensors, which are then used to determine the spectrum and average 

energy of the photon radiation of a radioactive impurity propagating downwind] 
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Ɋɚɛɨɬɚ ɦɨɠɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɧɬɟɪɟɫ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɚɬɨɦɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɡɚɧɢɦɚɸɳɢɯɫɹ эɤɫɩɥɭɚɬɚɰɢɟɣ Ⱥɬɨɦɧɵɯ эɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɧɚɭɱɧɵɯ ɫɨɬɪɭɞɧɢɤɨɜ 
ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɟɤɬɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɬɢɩɚ 
ȺɋɄɊɈ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɣ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɜɨɩɪɨɫɚɦɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, эɤɨɥɨɝɨɜ ɢ 
ɞɪɭɝɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ. 
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Abstract – This work considers the method of assessment of the required and sufficient number of 

posts of the automated radiation monitoring system (ARMS) in the sanitary protection zone of the 

Bushehr NPP second unit in Iran arranged around the NPP and justification of their layout. 

The method is based on the data of meteorological observations in the specified region that 

represent the results of measurement of wind speed and temperature at different heights at the 

meteorological tower and methods of gradient observations over these characteristics for each 

month during 2006-2010.  

The characteristics obtained allow to calculate atmospheric stability as part of the known model of 

the ground layer and the meteorological parameters that determine it – air speed, temperature, 

turbulence diffusivity coefficient and turbulent fluctuation energy as functions of height by solving 

the closed equation system describing the condition of the ground layer.  

Knowledge of atmosphere meteorological parameters allows to define a problem of assessing 

environmental nuclear pollution by solving the equation of turbulence diffusivity in the conditions 

of a hypothetical radiation accident at Bushehr NPP and determine the required and sufficient 

number of ARMS posts and their layout around the NPP that takes into account the restricted 

nature of the information as to the radionuclide composition of the radioactive impurity 

propagating in the atmosphere in case of the accident.  

This work may be of interest to nuclear industry workers engaged in the operation of nuclear 

power plants, research officers of design organizations that design automated systems of ARMS 

type for enterprises of nuclear, metal processing and chemical industries, environmental engineers, 

etc. 

 
Keywords: radiation accident, meteorological characteristics, ionization radiation, environmental 

nuclear pollution, ionizing-radiation detectors, stable and unstable atmosphere. 

 


