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ɊȺɋɑȿɌɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɊȺȻɈɌɕ ɂ ɈɐȿɇɄȺ 
ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɋɂɋɌȿɆɕ ɉȺɋɋɂȼɇɈȽɈ ɈɌȼɈȾȺ ɌȿɉɅȺ 
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ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɚɫɫɢɜɧɨɝɨ ɨɬɜɨɞɚ 
ɬɟɩɥɚ ɩɪɢ ɡɚɩɪɨɟɤɬɧɨɣ ɚɜɚɪɢɢ, ɜɵɡɜɚɧɧɨɣ ɪɚɡɪɵɜɨɦ ɩɚɪɨɩɪɨɜɨɞɚ ɨɞɧɨɝɨ ɢɡ ɉȽ ɜ 
ɧɟɨɬɫɟɤɚɟɦɨɣ ɱɚɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ȽɈ, ɫ ɧɟɢɡɨɥɹɰɢɟɣ ɚɜɚɪɢɣɧɨɝɨ ɉȽ ɩɨ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɟ ɢ 
ɧɟɡɚɩɭɫɤɨɦ ɫɩɪɢɧɤɥɟɪɧɨɣ ɫɢɫɬɟɦɵ. ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɩɚɫɫɢɜɧɨɝɨ 
ɬɟɩɥɨɨɬɜɨɞɚ ɝɟɪɦɨɨɛɴɟɦɚ ɩɪɢ ɪɚɡɜɢɬɢɢ ɚɜɚɪɢɢ ɧɚ Ⱥɗɋ ɫ ȼȼɗɊ. Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɞɚ MELCOR 1.8.5. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ ɩɚɫɫɢɜɧɨɝɨ ɨɬɜɨɞɚ ɬɟɩɥɚ, ɝɟɪɦɨɨɛɴɟɦ, ɩɚɪɨɝɟɧɟɪɚɬɨɪ, ɚɬɨɦɧɚɹ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ, ɚɜɚɪɢɣɧɚɹ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ, ɪɟɚɤɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; ɜɨɞɨ-ɜɨɞɹɧɨɣ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɟɚɤɬɨɪ, ɡɚɩɪɨɟɤɬɧɚɹ ɚɜɚɪɢɹ, ɞɜɭɯɮɚɡɧɵɣ ɬɟɪɦɨɫɢɮɨɧ. 

 

Ɉɞɧɢɦ ɢɡ ɤɥɚɫɫɨɜ ɡɚɩɪɨɟɤɬɧɵɯ ɚɜɚɪɢɣ (ɁɉȺ) ɧɚ Ⱥɗɋ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɭɝɪɨɡɭ 
ɰɟɥɨɫɬɧɨɫɬɢ ɝɟɪɦɨɨɛɴɟɦɚ (ȽɈ), ɹɜɥɹɸɬɫɹ ɚɜɚɪɢɢ, ɜɵɡɜɚɧɧɵɟ ɪɚɡɪɵɜɨɦ ɩɚɪɨɩɪɨɜɨɞɚ 
ɨɫɬɪɨɝɨ ɩɚɪɚ ɜ ɧɟɨɬɫɟɤɚɟɦɨɣ ɨɬ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ (ɉȽ) ɱɚɫɬɢ ɜɧɭɬɪɢ ȽɈ, ɫ ɧɚɥɨɠɟɧɢɟɦ 
ɜɧɟɲɧɟɝɨ ɨɛɟɫɬɨɱɢɜɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɬɤɚɡɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɧɟɢɡɨɥɹɰɢɸ ɚɜɚɪɢɣɧɨɝɨ ɉȽ ɩɨ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɟ, ɢɥɢ ɠɟ ɨɲɢɛɨɱɧɨɟ ɪɟɲɟɧɢɟ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɬɚɧɰɢɢ ɩɨɞɚɜɚɬɶ ɚɜɚɪɢɣɧɭɸ ɩɢɬɚɬɟɥɶɧɭɸ ɜɨɞɭ (Ⱥɉȼ) ɜ 
ɩɨɜɪɟɠɞɟɧɧɵɣ ɉȽ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɫɩɪɢɧɤɥɟɪɧɚɹ ɫɢɫɬɟɦɚ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɚ, ɷɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɜɵɯɨɞɭ ɩɚɪɚ ɜ ȽɈ ɢ ɪɨɫɬɭ ɩɚɪɚɦɟɬɪɨɜ ɜ ɧɟɦ (ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ). ɉɪɢ 
ɩɪɟɜɵɲɟɧɢɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɨɦɭ ɨɬɤɚɡɭ ȽɈ. 

ɇɚ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɟɝɨɞɧɹ Ⱥɗɋ ɫ ȼȼɗɊ–1000 ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ ȽɈ ɜ ɭɫɥɨɜɢɹɯ ɚɜɚɪɢɣ ɫ ɩɨɥɧɵɦ ɞɥɢɬɟɥɶɧɵɦ ɨɬɤɚɡɨɦ 
ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ ɫɧɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ (ɫɩɪɢɧɤɥɟɪɧɚɹ ɫɢɫɬɟɦɚ) ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ. ȼ 
ɷɜɨɥɸɰɢɨɧɧɵɯ ɩɪɨɟɤɬɚɯ Ɋɍ ɫ ȼȼɗɊ, ɚ ɬɚɤɠɟ ɜ ɧɨɜɵɯ ɩɪɨɟɤɬɚɯ ɡɚɪɭɛɟɠɧɵɯ Ⱥɗɋ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɚɫɫɢɜɧɵɟ ɫɢɫɬɟɦɵ ɫɧɢɠɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ȽɈ ɩɪɢ ɬɚɤɢɯ ɚɜɚɪɢɹɯ, ɧɨ 
ɜɫɟ ɷɬɢ ɫɢɫɬɟɦɵ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɧɟɞɨɫɬɚɬɤɨɜ. Ɉɫɧɨɜɧɵɟ ɢɡ ɧɢɯ – ɷɬɨ ɨɝɪɚɧɢɱɟɧɧɨɟ 
ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɛɚɣɩɚɫɢɪɨɜɚɧɢɹ ȽɈ ɩɪɢ ɨɬɤɚɡɚɯ 
Д1, 2Ж. ɉɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɩɚɫɫɢɜɧɨɝɨ ɨɬɜɨɞɚ 
ɨɫɬɚɬɨɱɧɵɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɣ (ɋɉɈɌ) ȽɈ ɢ ɜɧɟɞɪɟɧɢɟ ɟɟ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɷɧɟɪɝɨɛɥɨɤɚɯ 
Ⱥɗɋ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɟɤɬɚɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ Ɋɍ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɛɵ ɫɜɨɛɨɞɧɵ ɨɬ ɭɤɚɡɚɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ [3, 4]. 



ɊȺɋɑȿɌɇɈȿ ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɊȺȻɈɌɕ ɂ ɈɐȿɇɄȺ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɋɂɋɌȿɆɕ 11 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 1(10) 2014 

ɇȿɈȻɏɈȾɂɆɈɋɌɖ ɉɊɂɆȿɇȿɇɂə ɋɉɈɌ ȽɈ 

 

ɉɪɢ ɧɟɤɨɬɨɪɵɯ ɚɜɚɪɢɹɯ, ɧɚɩɪɢɦɟɪ, ɬɟɱɚɯ ɩɟɪɜɨɝɨ ɢɥɢ ɜɬɨɪɨɝɨ ɤɨɧɬɭɪɚ ɜ ɩɪɟɞɟɥɚɯ 
ȽɈ, ɩɪɨɢɫɯɨɞɢɬ ɜɵɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɜɵɫɨɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɜ ȽɈ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɪɨɫɬɭ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ȽɈ.  

Ⱦɥɹ ȽɈ Ⱥɗɋ ɫ ȼȼɗɊ–1000 ɩɪɟɞɟɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɜɟɥɢɱɢɧɵ ɞɚɜɥɟɧɢɹ ɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɜɧɵ 5,0 ɤɝɫ/ɫɦ2
 (ɚɛɫ.) ɢ +150 °ɋ. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɥɸɛɨɝɨ ɢɡ ɷɬɢɯ 

ɡɧɚɱɟɧɢɣ, ɨɫɨɛɟɧɧɨ ɩɪɟɞɟɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɨɯɪɚɧɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɢ ɰɟɥɨɫɬɧɨɫɬɢ ȽɈ ɧɟ 
ɝɚɪɚɧɬɢɪɭɟɬɫɹ. ɗɬɨ ɨɡɧɚɱɚɟɬ ɩɨɬɟɪɸ ɥɨɤɚɥɢɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽɈ. ɉɪɢ ɧɚɥɢɱɢɢ 
ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜɧɭɬɪɢ ȽɈ, ɧɚɩɪɢɦɟɪ, ɡɚ ɫɱɟɬ ɜɵɯɨɞɚ ɚɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ, ɩɨɬɟɪɹ ɥɨɤɚɥɢɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɡɧɚɱɚɟɬ ɚɜɚɪɢɣɧɵɣ ɜɵɛɪɨɫ 
ɚɤɬɢɜɧɨɫɬɢ ɡɚ ɩɪɟɞɟɥɵ ȽɈ ɢ ɩɪɨɦɩɥɨɳɚɞɤɢ Ⱥɗɋ, ɩɪɟɜɵɲɚɸɳɢɣ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ.  
Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɰɟɥɨɫɬɧɨɫɬɢ ȽɈ, ɋɉɈɌ ȽɈ ɩɪɢ ɩɪɨɟɤɬɧɵɯ ɢ ɡɚɩɪɨɟɤɬɧɵɯ 

ɚɜɚɪɢɹɯ ɞɨɥɠɧɚ ɨɬɜɨɞɢɬɶ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɦɨɳɧɨɫɬɶ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɧɟ ɧɢɠɟ, 
ɱɟɦ ɦɨɳɧɨɫɬɶ ɨɫɬɚɬɨɱɧɵɯ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɣ ɜ ɬɨɩɥɢɜɟ. ȼ ɭɫɥɨɜɢɹɯ ɬɹɠɟɥɵɯ ɚɜɚɪɢɣ 
(ɌȺ) ɷɬɚ ɦɨɳɧɨɫɬɶ ɟɳɺ ɜɵɲɟ, ɡɚ ɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɣ ɩɪɢ 
ɩɚɪɨɰɢɪɤɨɧɢɟɜɨɣ ɪɟɚɤɰɢɢ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ ɢ ɨɤɢɫɥɟɧɢɢ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɜɨɞɨɪɨɞɚ ɜ 
ɩɚɫɫɢɜɧɵɯ ɚɜɬɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɪɟɤɨɦɛɢɧɚɬɨɪɚɯ (ɉȺɊ).  

Ⱦɥɹ ɪɟɲɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɡɚɞɚɱ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɯɟɦɚ ɋɉɈɌ ȽɈ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɢɫɩɚɪɢɬɟɥɶɧɨ-ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɡɚɦɤɧɭɬɨɝɨ ɬɢɩɚ – ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɤɨɥɶɰɟɜɵɯ ɞɜɭɯɮɚɡɧɵɯ ɬɟɪɦɨɫɢɮɨɧɨɜ (ȾɌɋ). Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, 
ɤɨɦɩɨɧɨɜɤɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɉɈɌ ȽɈ ɧɚ ɨɫɧɨɜɟ ȾɌɋ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɜ Д5, 6Ж. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ Д6Ж ɪɚɫɫɦɨɬɪɟɧɨ ɩɪɨɬɟɤɚɧɢɟ ɌȺ ɩɪɢ ɢɡɧɚɱɚɥɶɧɨ ɩɥɨɬɧɨɦ ɩɟɪɜɨɦ ɤɨɧɬɭɪɟ 
Ɋɍ.  

ɇɢɠɟ ɩɨɞɪɨɛɧɨ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɜɥɢɹɧɢɟ ɋɉɈɌ ȽɈ ɧɚ ɩɪɨɬɟɤɚɧɢɟ ɡɚɩɪɨɟɤɬɧɨɣ 
ɚɜɚɪɢɢ: ɪɚɡɪɵɜ ɩɚɪɨɩɪɨɜɨɞɚ ɨɫɬɪɨɝɨ ɩɚɪɚ ɜ ɧɟɨɬɫɟɤɚɟɦɨɣ ɨɬ ɉȽ ɱɚɫɬɢ ɫ ɜɧɟɲɧɢɦ 
ɨɛɟɫɬɨɱɢɜɚɧɢɟɦ ɷɧɟɪɝɨɛɥɨɤɚ, ɧɟɢɡɨɥɹɰɢɟɣ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɉȽ ɩɨ ɚɜɚɪɢɣɧɨɣ 
ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɟ ɢ ɧɚɥɨɠɟɧɢɟɦ ɨɬɤɚɡɚ ɫɩɪɢɧɤɥɟɪɧɨɣ ɫɢɫɬɟɦɵ. 

  

ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɋɉɈɌ ȽɈ ȼ ɍɋɅɈȼɂəɏ ɁɉȺ «ɊȺɁɊɕȼ ɉȺɊɈɉɊɈȼɈȾȺ 
ɈɋɌɊɈȽɈ  ɉȺɊȺ ȼ ɇȿɈɌɋȿɄȺȿɆɈɃ ɈɌ ɉȽ ɑȺɋɌɂ ɋ ȼɇȿɒɇɂɆ 

ɈȻȿɋɌɈɑɂȼȺɇɂȿɆ ɗɇȿɊȽɈȻɅɈɄȺ, ɇȿɂɁɈɅəɐɂȿɃ ɉɈȼɊȿɀȾȿɇɇɈȽɈ ɉȽ  ɉɈ 

ȺȼȺɊɂɃɇɈɃ ɉɂɌȺɌȿɅɖɇɈɃ ȼɈȾȿ ɂ ɇȺɅɈɀȿɇɂȿɆ ɈɌɄȺɁȺ 
ɋɉɊɂɇɄɅȿɊɇɈɃ ɋɂɋɌȿɆɕ» 

 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɛɪɚɧ ɧɚɢɯɭɞɲɢɣ ɫɰɟɧɚɪɢɣ – ɩɨɥɧɵɣ 
ɝɢɥɶɨɬɢɧɧɵɣ ɪɚɡɪɵɜ ɩɚɪɨɩɪɨɜɨɞɚ ɧɚ ɜɵɯɨɞɟ ɉȽ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɢɫɬɟɱɟɧɢɟɦ ɨɫɬɪɨɝɨ 
ɩɚɪɚ ɜ ȽɈ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɛɨɥɶɲɢɣ ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɜ ȽɈ ɤɚɤ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ 
ɚɜɚɪɢɢ, ɬɚɤ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ, ɩɨɫɤɨɥɶɤɭ ɨɫɬɚɬɨɱɧɵɟ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɹ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɜ 
ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬɜɨɞɹɬɫɹ ɱɟɪɟɡ ɩɨɜɪɟɠɞɟɧɧɵɣ ɉȽ ɫ 
ɩɚɪɨɦ ɜ ȽɈ. ɋɪɚɛɚɬɵɜɚɧɢɟ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ.  

ȼ ɭɫɥɨɜɢɹɯ ɜɧɟɲɧɟɝɨ ɨɛɟɫɬɨɱɢɜɚɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ, ɮɨɪɦɢɪɭɟɬɫɹ ɫɢɝɧɚɥ ɧɚ ɡɚɩɭɫɤ 
ɬɪɟɯ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɨɜ (ȾȽ), ɨɬ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɡɚɩɢɬɚɧɨ ɩɨ ɨɞɧɨɦɭ ɤɚɧɚɥɭ 
ɤɚɠɞɨɣ ɢɡ ɚɤɬɢɜɧɵɯ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɋȻ). ȼɨɡɦɨɠɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɧɚ ɦɨɦɟɧɬ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɫɨɛɵɬɢɹ ɚɜɚɪɢɢ (ɂɋ) ɨɞɢɧ ɢɡ ȾȽ ɧɚɯɨɞɢɥɫɹ ɜ ɪɟɦɨɧɬɟ, ɚ 
ɜɬɨɪɨɣ ɧɟ ɡɚɩɭɫɬɢɥɫɹ ɩɨ ɬɪɟɛɨɜɚɧɢɸ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜ ɪɚɛɨɬɟ ɧɚɯɨɞɢɬɫɹ ɨɞɢɧ ɢɡ ɬɪɟɯ 
ȾȽ. ɉɪɟɞɩɨɥɨɠɢɦ ɬɚɤɠɟ, ɱɬɨ ɤɚɧɚɥ ɫɩɪɢɧɤɥɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɡɚɩɢɬɚɧɧɵɣ ɨɬ ɪɚɛɨɱɟɝɨ 
ȾȽ, ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɤɚɡɟ. ɉɨɫɤɨɥɶɤɭ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɰɢɩ ɟɞɢɧɢɱɧɨɝɨ ɨɬɤɚɡɚ ɧɟ 
ɜɵɩɨɥɧɟɧ, ɚɜɚɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɡɚɩɪɨɟɤɬɧɵɦ (ɁɉȺ). ɉɪɟɞɩɨɥɨɠɢɦ ɬɚɤɠɟ, ɱɬɨ ɨɬ 



12  ɇȺɎɎȺȺ ɢ ɞɪ. 
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ɪɚɛɨɱɟɝɨ ȾȽ ɡɚɩɢɬɚɧ ɤɚɧɚɥ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɫɩɨɫɨɛɧɵɣ ɩɨɞɚɜɚɬɶ 
ɜɨɞɭ ɥɢɛɨ ɜɨ ɜɫɟ ɱɟɬɵɪɟ ɉȽ, ɥɢɛɨ ɜ ɥɸɛɵɟ 2 ɢɡ 4-ɯ, ɜɤɥɸɱɚɹ ɚɜɚɪɢɣɧɵɣ Д7Ж. ȼ ɷɬɢɯ 
ɭɫɥɨɜɢɹɯ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ ɫɢɝɧɚɥɚ «ɪɚɡɪɵɜɧɨɣ ɡɚɳɢɬɵ» ɩɨ ɜɬɨɪɨɦɭ ɤɨɧɬɭɪɭ, ɧɚ 
ɪɹɞɟ ɷɧɟɪɝɨɛɥɨɤɨɜ ɍɤɪɚɢɧɵ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɛɥɨɱɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ (Ȼɓɍ) 
ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɹɬɶ ɛɥɨɤɢɪɨɜɤɭ ɧɚ ɡɚɤɪɵɬɢɟ ɨɬɫɟɱɧɵɯ ɚɪɦɚɬɭɪ ɢ ɩɨɞɚɬɶ ɜɨɞɭ ɜ 
ɩɨɜɪɟɠɞɟɧɧɵɣ ɉȽ. ɉɪɢ ɷɬɨɦ ɪɟɝɭɥɹɬɨɪ ɩɨɞɚɱɢ Ⱥɉȼ ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɨɫɬɨɹɧɧɵɣ 
ɭɪɨɜɟɧɶ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɜ ɩɨɜɪɟɠɞɟɧɧɨɦ ɉȽ.  

ɉɨɫɤɨɥɶɤɭ ɞɚɜɥɟɧɢɟ ɜ ɩɨɜɪɟɠɞɟɧɧɨɦ ɉȽ ɛɥɢɡɤɨ ɤ ɚɬɦɨɫɮɟɪɧɨɦɭ ɢ ɨɫɧɨɜɧɨɣ 
ɪɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɢɞɟɬ ɱɟɪɟɡ ɧɟɝɨ, ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
ɩɟɪɜɨɝɨ ɤɨɧɬɭɪɚ ɨɤɚɡɵɜɚɸɬɫɹ ɧɢɠɟ, ɱɟɦ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɜ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ 
ɉȽ. ɉɚɪɨɫɛɪɨɫɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɩɚɪɨɩɪɨɜɨɞɚɯ ɷɬɢɯ ɉȽ ɡɚɤɪɵɬɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɬɟɩɥɨɨɬɜɨɞ ɧɟ ɬɨɥɶɤɨ ɨɬ ɚɤɬɢɜɧɨɣ ɡɨɧɵ, ɧɨ ɢ ɨɬ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɉȽ 
ɱɟɪɟɡ ɩɟɪɜɵɣ ɤɨɧɬɭɪ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ȽɈ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ, ɡɚɩɚɫɚ Ⱥɉȼ ɜ 
ɛɚɤɚɯ ɤɚɠɞɨɝɨ ɤɚɧɚɥɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɨɞɩɢɬɤɢ ɉȽ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ ɫɭɬɨɤ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɚɡɚ ɫɩɪɢɧɤɥɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɬɟɩɥɨɨɬɜɨɞ ɚɤɬɢɜɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɢɡ 
ȽɈ ɨɬɫɭɬɫɬɜɭɟɬ.  

Ⱦɟɣɫɬɜɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɨ ɩɪɢɧɭɞɢɬɟɥɶɧɨɦɭ ɪɚɫɯɨɥɚɠɢɜɚɧɢɸ Ɋɍ 
ɱɟɪɟɡ ɧɟɩɨɜɪɟɠɞɟɧɧɵɟ ɉȽ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ.  

ɇɚ ɪɢɫɭɧɤɚɯ 1–5 ɩɪɢɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɚɜɚɪɢɢ ɤɚɤ ɜ 
ɨɬɫɭɬɫɬɜɢɢ, ɬɚɤ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɋɉɈɌ ȽɈ. ɉɪɢɜɟɞɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɭɞɢɬɶ ɨ 
ɜɥɢɹɧɢɢ ɋɉɈɌ ȽɈ ɧɚ ɪɚɡɜɢɬɢɟ ɞɚɧɧɨɣ ɁɉȺ.  

Ⱦɚɥɟɟ ɜɫɸɞɭ ɧɚ ɝɪɚɮɢɤɚɯ ɤɪɢɜɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɛɟɡ ɭɱɟɬɚ ɋɉɈɌ ȽɈ, ɨɛɨɡɧɚɱɟɧɵ 
ɤɚɤ «Base», ɚ ɤɪɢɜɵɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɛɨɬɟ ɋɉɈɌ ȽɈ, ɨɛɨɡɧɚɱɟɧɵ ɤɚɤ «PHRS».   

ȼ «ɛɚɡɨɜɨɦ» ɫɰɟɧɚɪɢɢ ɛɟɡ ɪɚɛɨɬɵ ɋɉɈɌ ȽɈ, ɞɚɜɥɟɧɢɟ ɜ ȽɈ ɪɚɫɬɟɬ ɤɚɤ ɡɚ ɫɱɟɬ 
ɧɚɝɪɟɜɚ, ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢɡ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɉȽ (ɪɢɫ. 1). ȼ 
ɪɟɡɭɥɶɬɚɬɟ, ɭɠɟ ɱɟɪɟɡ з10 ɱɚɫɨɜ ɩɨɫɥɟ ɧɚɱɚɥɚ ɚɜɚɪɢɢ, ɞɚɜɥɟɧɢɟ ɜ ȽɈ ɩɪɟɜɵɲɚɟɬ 
ɩɪɨɟɤɬɧɨɟ ɢ ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ. Ʉ ɤɨɧɰɭ ɩɟɪɜɵɯ ɫɭɬɨɤ ɚɜɚɪɢɢ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ȽɈ 
ɫɨɯɪɚɧɹɟɬ ɩɥɨɬɧɨɫɬɶ, ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ ɧɟɝɨ ɩɪɟɜɵɫɢɥɨ ɛɵ 7 ɤɝɫ/ɫɦ2

 (ɚɛɫ.), ɜ ɪɟɚɥɶɧɵɯ 
ɠɟ ɭɫɥɨɜɢɹɯ ɫ ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɨɢɡɨɣɞɺɬ ɨɬɤɚɡ ȽɈ.  

ȼ ɜɚɪɢɚɧɬɟ ɫɨ ɋɉɈɌ ȽɈ, ɧɚɩɪɨɬɢɜ, ɩɨɫɥɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɪɨɫɬɚ ɞɚɜɥɟɧɢɹ ɞɨ 
~2 ɤɝɫ/ɫɦ2

 (ɚɛɫ.), ɧɚ ɩɟɪɜɨɣ ɦɢɧɭɬɟ ɚɜɚɪɢɢ, ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɭɫɬɨɣɱɢɜɨɟ ɫɧɢɠɟɧɢɟ ɩɨ 
ɦɟɪɟ ɬɨɝɨ, ɤɚɤ ɫɧɢɠɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɨɫɬɚɬɨɱɧɵɯ ɷɧɟɪɝɨɜɵɞɟɥɟɧɢɣ ɜ ɚɤɬɢɜɧɨɣ ɡɨɧɟ. Ʉ 

ɤɨɧɰɭ ɩɟɪɜɵɯ ɫɭɬɨɤ ɚɜɚɪɢɢ ɞɚɜɥɟɧɢɟ ɜ ȽɈ ɩɪɚɤɬɢɱɟɫɤɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 
~1,3 ɤɝɫ/ɫɦ2

 (ɚɛɫ).  
Ⱥɧɚɥɨɝɢɱɧɵɟ ɨɬɥɢɱɢɹ ɧɚɛɥɸɞɚɸɬɫɹ ɢ ɜ ɞɢɧɚɦɢɤɟ ɬɟɦɩɟɪɚɬɭɪɵ ɚɬɦɨɫɮɟɪɵ ɜ 

ɩɨɞɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ȽɈ. ȼ ɛɚɡɨɜɨɦ ɪɚɫɱɟɬɟ ɛɟɡ ɋɉɈɌ ȽɈ ɧɚɛɥɸɞɚɟɬɫɹ ɟɟ ɧɟɩɪɟɪɵɜɧɵɣ 
ɪɨɫɬ, ɢ ɤ ɤɨɧɰɭ ɩɟɪɜɵɯ ɫɭɬɨɤ ɨɧɚ ɞɨɫɬɢɝɚɟɬ ɜɟɥɢɱɢɧɵ з160 °ɋ (ɪɢɫ. 2), ɱɬɨ ɩɪɟɜɵɲɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɨɟɤɬɧɨɟ ɡɧɚɱɟɧɢɟ +150 °ɋ. ȼ ɜɚɪɢɚɧɬɟ ɫɨ ɋɉɈɌ ȽɈ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɧɢɠɚɟɬɫɹ ɢ ɤ ɤɨɧɰɭ ɩɟɪɜɵɯ ɫɭɬɨɤ ɚɜɚɪɢɢ ɫɨɫɬɚɜɥɹɟɬ з65 °ɋ.  

ɋɬɨɥɶ ɠɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɨɬɥɢɱɢɹ ɧɚɛɥɸɞɚɸɬɫɹ ɢ ɜ ɢɡɦɟɧɟɧɢɢ ɫɨɫɬɚɜɚ 
ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɰɟɧɬɪɚɥɶɧɨɦ ɡɚɥɟ ɪɟɚɤɬɨɪɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɜɧɭɬɪɢ ȽɈ (ɪɢɫ. 3–5).  

ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɟɟ. Ɋɚɫɫɦɨɬɪɟɧɧɚɹ ɁɉȺ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
«ɠɟɫɬɤɨɣ» ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɫɥɟɚɜɚɪɢɣɧɨɝɨ ɪɨɫɬɚ ɩɚɪɚɦɟɬɪɨɜ ɜ ȽɈ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɜɪɟɦɟɧɚɯ ɩɨɫɥɟ ɧɚɫɬɭɩɥɟɧɢɹ ɂɋ. ɉɨɫɤɨɥɶɤɭ, ɞɚɠɟ ɩɪɢ ɝɢɥɶɨɬɢɧɧɨɦ ɪɚɡɪɵɜɟ ɝɥɚɜɧɨɝɨ 
ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟɚɤɬɨɪɚ, ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɋȺɈɁ 
ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɬɟɩɥɨɬɵ ɢɡ ȽɈ ɛɭɞɟɬ ɨɬɜɨɞɢɬɶɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɚɜɚɪɢɣɧɨɝɨ 
ɪɚɫɯɨɥɚɠɢɜɚɧɢɹ (ɌɈȺɊ), ɚ ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɩɨɝɥɨɳɚɬɶɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ȽɈ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɥɟɚɜɚɪɢɣɧɵɣ ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɡɞɧɟɣ ɫɬɚɞɢɢ 
ɚɜɚɪɢɢ, ɞɚɠɟ ɛɟɡ ɭɱɟɬɚ ɪɚɛɨɬɵ ɫɩɪɢɧɤɥɟɪɧɨɣ ɫɢɫɬɟɦɵ, ɛɭɞɟɬ ɦɟɧɟɟ ɢɧɬɟɧɫɢɜɧɵɦ. ȼ 
ɭɫɥɨɜɢɹɯ ɠɟ ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɁɉȺ, ɬɟɩɥɨɬɚ ɱɟɪɟɡ ɌɈȺɊ ɧɟ ɨɬɜɨɞɢɬɫɹ.  
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ȼɕȼɈȾ 

 

ȼɧɟɞɪɟɧɢɟ ɋɉɈɌ ȽɈ ɜ ɫɨɫɬɚɜ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɋɍ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ȽɈ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɟɤɬɧɵɯ, ɡɚɩɪɨɟɤɬɧɵɯ ɢ ɧɚ ɧɚɱɚɥɶɧɨɣ ɮɚɡɟ 
ɬɹɠɟɥɵɯ ɚɜɚɪɢɣ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɫɬɨɹɧɢɹ ɢɫɬɨɱɧɢɤɨɜ ɜɧɟɲɧɟɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ.  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɥɢɱɢɟ ɋɉɈɌ ȽɈ 
ɩɨɡɜɨɥɹɟɬ, ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɟɤɬɧɵɯ ɢ ɡɚɩɪɨɟɤɬɧɵɯ ɚɜɚɪɢɣ ɜɵɜɟɫɬɢ ɫɩɪɢɧɤɥɟɪɧɭɸ 
ɫɢɫɬɟɦɭ ɢɡ ɫɨɫɬɚɜɚ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɢɥɭ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɜɨɟɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɪɚɛɨɬɚ ɬɨɥɶɤɨ ɋɉɈɌ ȽɈ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɨɡɞɚɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɫɥɟɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɟɠɟɧɢɹ ɜ ȽɈ. ȼ ɷɬɨɦ ɬɚɤɠɟ ɡɚɤɥɸɱɚɟɬɫɹ 
ɟɳɺ ɨɞɧɨ ɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɩɪɢɧɤɥɟɪɧɨɣ ɫɢɫɬɟɦɨɣ.  
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The article considers the results of the passive system modeling of heat removal for beyond design 

basis accident in the break steam pipe case of the steam generator inside the containment with the 

loss of station power. It is shown the passive system effectiveness of heat removal from 

containment for analyzing of beyond design basis accident at NPP with WWER-1000. The 

calculations were performed using MELCOR 1.8.5 code. 
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