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* ȼɨɥɝɨɞɨнɫɤиɣ инɠɟнɟɪнɨ-ɬɟɯниɱɟɫɤиɣ инɫɬиɬɭɬ – ɮиɥиɚɥ ɇɚɰиɨнɚɥɶнɨɝɨ иɫɫɥɟɞɨвɚɬɟɥɶɫɤɨɝɨ 

ɹɞɟɪнɨɝɨ ɭнивɟɪɫиɬɟɬɚ ɆɂɎɂ, ȼɨɥɝɨɞɨнɫɤ, Ɋɨɫɬɨвɫɤɚɹ ɨɛɥ., Ɋɨɫɫиɹ 

* Ⱦɨнɫɤɨɣ ɝɨɫɭɞɚɪɫɬвɟннɵɣ ɬɟɯниɱɟɫɤиɣ ɭнивɟɪɫиɬɟɬ (ȾȽɌɍ), Ɋɨɫɬɨв-нɚ-Ⱦɨнɭ, Ɋɨɫɬɨвɫɤɚɹ ɨɛɥ., 
Ɋɨɫɫиɹ 

 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɬɟɨɪɢɹ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɬɧɨɣ ɝɟɪɦɟɬɢɱɧɨɣ 
ɨɛɨɥɨɱɤɢ (ɁȽɈ) ɢ ɨɩɵɬ ɩɪɢɦɟɧɟɧɢɹ ɦɨɛɢɥɶɧɨɣ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɧɚ 
эɧɟɪɝɨɛɥɨɤɟ №4 Ɋɨɫɬɨɜɫɤɨɣ ɚɬɨɦɧɨɣ эɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ (ɊɨȺɗɋ). ɂɡɭɱɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɲɬɚɬɧɨɣ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɨɰɟɧɤɢ ɧɚɩɪɹɠɟɧɧɨ 
ɞɟфɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɡɚɳɢɬɧɵɯ ɝɟɪɦɟɬɢɱɧɵɯ ɨɛɨɥɨɱɟɤ ɜ ɩɟɪɢɨɞ ɩɪɢɺɦɚ-ɫɞɚɱɢ ɢ 
эɤɫɩɥɭɚɬɚɰɢɢ, ɢ ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɝɟɨɞɟɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɧɚ ɬɟɯ ɠɟ эɬɚɩɚɯ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɁȽɈ.  
 

Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ɡɚɳɢɬɧɚɹ ɝɟɪɦɟɬɢɱɧɚɹ ɨɛɨɥɨɱɤɚ, ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɟɞɧɚɩɪɹɠɟɧɢɟ, 
ɢɫɩɵɬɚɧɢɟ, ɤɨɧɬɪɨɥɶ, ɦɨɛɢɥɶɧɚɹ ɝɟɨɞɟɡɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɨɰɟɧɤɚ 
ɧɚɩɪɹɠɟɧɧɨ ɞɟфɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸμ 11.1β.β017 

 

ȼ β016 ɝɨɞɭ ɜɜɟɞɟɧɨ ɜ ɞɟɣɫɬɜɢɟ ɇɉ-010-16 «ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢ эɤɫɩɥɭɚɬɚɰɢɢ 
ɥɨɤɚɥɢɡɭɸɳɢɯ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɣ», ɝɞɟ ɭɤɚɡɚɧɨ, ɱɬɨ Д4Жμ  

«…ɉɪɨɜɟɪɤɚ ɅɋȻ ɢ ɢɯ эɥɟɦɟɧɬɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɟɤɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɢɫɩɵɬɚɧɢɣμ 

… 

– иɫɩɵɬɚниɟ нɚ ɩɪɨɱнɨɫɬɶ…»  
«…ɂɫɩɵɬɚɧɢɹ ȽɈ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɜɨɞɹɬɫɹ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɚ ɬɚɤɠɟ 

ɪɚɡɪɟɠɟɧɢɟɦ ɨɞин ɪɚɡ ɡɚ вɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ ɛɥɨɤɚ Ⱥɋ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɜɜɨɞɭ ɛɥɨɤɚ Ⱥɋ 
ɜ эɤɫɩɥɭɚɬɚɰɢɸ…» 

«…ɉɪɢ ɢɫɩɵɬɚɧɢɹɯ ȽɈ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨμ  
– эɤɫɩɟɪиɦɟнɬɚɥɶнɨ ɨɩɪɟɞɟɥɹɬɶ ɞинɚɦиɤɭ иɡɦɟнɟниɹ ɩɚɪɚɦɟɬɪɨв нɚɩɪɹɠɟннɨ-

ɞɟɮɨɪɦиɪɨвɚннɨɝɨ ɫɨɫɬɨɹниɹ в ɤɨнɬɪɨɥɶнɵɯ ɬɨɱɤɚɯ, ɭɫɬɚнɨвɥɟннɵɯ в ɩɪɨɟɤɬɟ Ⱥɋ; 
– ɫɨɩɨɫɬɚвɥɹɬɶ ɞɚннɵɟ иɫɩɵɬɚниɣ ɫ ɪɚɫɱɟɬнɵɦи и (иɥи) ɩɪɟɞɟɥɶнɨ 

ɞɨɩɭɫɬиɦɵɦи ɡнɚɱɟниɹɦи, ɭɫɬɚнɨвɥɟннɵɦи в ɩɪɨɟɤɬɟ Ⱥɋ…» 

«…ȼ ɩɪɨɰɟɫɫɟ иɫɩɵɬɚниɹ ȽɈ нɚ ɩɪɨɱнɨɫɬɶ ɞɨɥɠнɵ ɪɟɝиɫɬɪиɪɨвɚɬɶɫɹ 
ɫɥɟɞɭɸɳиɟ ɩɚɪɚɦɟɬɪɵ: 

– ɞɚɧɧɵɟ ɜɢɡɭɚɥɶɧɨɝɨ ɨɫɦɨɬɪɚ ɧɚɪɭɠɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ȽɈ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ 
ɨɫɦɨɬɪɚν 

– ɩɚɪɚɦɟɬɪɵ нɚɩɪɹɠɟннɨ-ɞɟɮɨɪɦиɪɨвɚннɨɝɨ ɫɨɫɬɨɹниɹ ȽɈ в ɤɨнɬɪɨɥɶнɵɯ 
ɬɨɱɤɚɯ; 

– ɬɟɦɩɟɪɚɬɭɪɚ эɥɟɦɟɧɬɨɜ ȽɈν 
– ɭɫɢɥɢɹ ɜ ɚɪɦɚɬɭɪɧɵɯ ɤɚɧɚɬɚɯ ɫɢɫɬɟɦɵ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, 
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ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɭɫɢɥɢɹ ɧɚɬɹɠɟɧɢɹν 
– ɩɚɪɚɦɟɬɪɵ ɫɪɟɞɵ ɜ ɨɛɴɟɦɟ ɡɨɧɵ ɥɨɤɚɥɢɡɚɰɢɢ ɚɜɚɪɢɢν 
– ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɧɟ ȽɈν 
– ɞɚннɵɟ ɝɟɨɞɟɡиɱɟɫɤɨɝɨ ɤɨнɬɪɨɥɹ ɩɟɪɟɦɟɳɟниɣ эɥɟɦɟнɬɨв ȽɈ. 

ɗɬи ɩɚɪɚɦɟɬɪɵ (ɡɚ иɫɤɥɸɱɟниɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ) ɫɥɟɞɭɟɬ 
иɡɦɟɪɹɬɶ в ɤɨнɬɪɨɥɶнɵɯ ɬɨɱɤɚɯ ȽɈ, ɤɨɬɨɪɵɟ ɞɨɥɠнɵ ɛɵɬɶ ɭɤɚɡɚнɵ в ɩɪɨɟɤɬɟ Ⱥɋ и 
ɩɪɨɝɪɚɦɦɟ иɫɩɵɬɚниɣ…» 

Ɋɟɡɸɦɢɪɭɹ ɞɚɧɧɭɸ ɜɵɞɟɪɠɤɭ, ɨɬɦɟɬɢɦ ɬɨ, ɱɬɨ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɵ ɞɚɬɱɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɣ ɨɛɨɥɨɱɤɢ ɬɪɟɛɭɟɬɫɹ ɩɨɥɭɱɟɧɢɟ 
ɩɟɪɟɦɟɳɟɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɜ ɩɪɨɟɤɬɟ Ⱥɋ ɢ ɜ 
ɩɪɨɝɪɚɦɦɟ ɢɫɩɵɬɚɧɢɣ, ɢ ɫɪɚɜɧɢɜɚɬɶ ɜɟɥɢɱɢɧɵ ɩɨɥɭɱɟɧɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɫ ɪɚɫɱɟɬɧɵɦɢ 
ɢɥɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɩɪɨɟɤɬɟ Ⱥɋ. ȼ 
ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɡɭɟɦɵɯ ɩɪɨɟɤɬɚɯ Ⱥɋ ɢɧфɨɪɦɚɰɢɹ ɩɨ ɪɚɡɦɟɳɟɧɢɸ ɤɨɧɬɪɨɥɶɧɵɯ 
ɬɨɱɟɤ ɢ ɩɨ ɢɯ ɪɚɫɱɟɬɧɵɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɢɥɢ ɩɪɨɟɤɬɧɵɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ 
ɡɧɚɱɟɧɢɹɦ ɨɬɫɭɬɫɬɜɭɟɬ. ɉɨɫɤɨɥɶɤɭ ɞɚɧɧɵɟ ɩɪɨɟɤɬɵ ɪɚɡɪɚɛɨɬɚɧɵ, ɩɪɨɲɥɢ эɤɫɩɟɪɬɢɡɭ ɞɨ 
ɜɜɟɞɟɧɢɟ ɜ ɞɟɣɫɬɜɢɟ  ɇɉ-010-16. Ɉɞɧɚɤɨ ɬɪɟɛɨɜɚɧɢɹ, ɢɡɥɨɠɟɧɧɵɟ ɜ «ɇɨɪɦɚɯ ɢ 
ɩɪɚɜɢɥɚɯ» ɧɟ ɦɨɝɭɬ ɧɟ ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɧɚ ɫɬɪɨɹɳɢɯɫɹ Ⱥɋ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ эɬɢɦ 
ɤɨɥɥɟɤɬɢɜɨɦ ɚɜɬɨɪɨɜ ɪɚɡɪɚɛɨɬɚɧɚ, ɪɟɚɥɢɡɨɜɚɧɚ ɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɦɟɬɨɞɢɤɚ 
ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡɚɞɚɱɢ. 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɬɨɱɤɢ ɪɚɫɩɨɥɚɝɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ, ɩɪɢ эɬɨɦ, ɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɡɦɟɳɚɸɬ ɜ ɛɟɡɦɨɦɟɧɬɧɵɯ ɡɨɧɚɯ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɫɹɯ ɨɛɨɥɨɱɤɢ ɢ ɩɪɢɭɪɨɱɢɜɚɹ ɢɯ ɩɨɥɨɠɟɧɢɟ ɤ ɡɨɧɚɦ ɪɚɡɦɟɳɟɧɢɹ ɛɥɨɤɨɜ 
ɞɚɬɱɢɤɨɜ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɵ Д1-7Ж. ɇɚ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɱɟɬɜɟɪɬɧɵɯ 
ɨɫɹɯ, ɪɚɡɦɟɳɚɸɬ ɬɚɤ ɠɟ ɜ ɛɟɡɦɨɦɟɧɬɧɵɯ ɡɨɧɚɯ, ɢ ɩɪɢɭɪɨɱɢɜɚɹ ɢɯ ɩɨɥɨɠɟɧɢɟ ɤ ɡɨɧɚɦ 
ɪɚɡɦɟɳɟɧɢɹ ɛɥɨɤɨɜ ɞɚɬɱɢɤɨɜ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɵ (ɫɦ. ɪɢɫ. 1, ɪɢɫ. 2.) 

ɉɪɢ ɩɨэɬɚɩɧɨɦ ɤɨɧɬɪɨɥɟ ɜɧɟɲɧɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɪɦɨɨɛɨɥɨɱɤɢ 
ɩɨɥɨɠɟɧɢɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ, ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨɞɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɩɨɥɹɪɧɨɣ ɡɚɫɟɱɤɢ, 
эɥɟɤɬɪɨɧɧɵɦɢ ɬɚɯɟɨɦɟɬɪɚɦɢ, ɢɦɟɸɳɢɟ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɝɥɨɜ 1″ ɢ ɞɚɥɶɧɨɫɬɢ 0.5 ɦɦ. ɉɨɥɨɠɟɧɢɟ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ, 
ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɨɦ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ, ɫ ɬɨɱɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 0.5 ɦɦ. 

ɉɨɥɨɠɟɧɢɟ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɨɩɪɟɞɟɥɹɸɬ ɧɚ эɬɚɩɚɯ Д8-15]: 

– ɞɨ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹν 
– ɩɨ ɨɤɨɧɱɚɧɢɸ ɩɨɥɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɠɚɬɢɹν  
– ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɢɫɩɵɬɚɧɢɟɦν 
– ɩɨ ɩɨɥɤɚɦ ɞɨɜɥɟɧɢɹ 0.7, β.0, γ.0, 4.0, 4.6, 4.0, 0.7, 0. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɣ ΔRɩɪɟɞ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ эɬɚɩɟ 

ɩɨɫɥɟ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɠɚɬɢɹ,  ɜɵɱɢɫɥɹɸɬ ɪɚɫɱɟɬɧɵɟ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɨɛɨɥɨɱɤɢ ɩɪɢ ɟɟ ɢɫɩɵɬɚɧɢɢ. 
ɉɪɢ эɬɨɦ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɜɵɱɢɫɥɢɥɢ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɣ ɞɥɹ ɩɨɥɤɢ ɧɚɛɨɪɚ ɞɚɜɥɟɧɢɹ 
4.6 ɚɬɦ. Ⱦɥɹ эɬɨɝɨ ɫɨɝɥɚɫɧɨ ɋɉ 5β-102-2004. 

 

иɫɩ

ɩɪɟɞ

R

R

*
5.1




 , 

ɝɞɟ иɫɩR
* .– ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ ɩɪɢ ɧɚɛɨɪɟ 

ɞɚɜɥɟɧɢɹ 4.6 ɚɬɦ. 
 

ɂɥɢ ɩɪɟɞиɫɩ RR  667,0)6.4(
*

. 
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Ⱦɚɥɟɟ ɞɥɹ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɩɨɥɨɤ ɞɚɜɥɟɧɢɹ ɩɨɥɭɱɚɸɬ ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ 
ɩɟɪɟɦɟɳɟɧɢɣ ɩɭɬɟɦ ɥɢɧɟɣɧɨɝɨ ɢɧɬɟɪɩɨɥɢɪɨɜɚɧɢɹμ 

6.4
)6.4(

*
)(

* i
иɫɩxиɫɩ

ɯ
RR

i
 , 

ɝɞɟ xi– ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɥɤɚɯ ɩɪɢ ɢɫɩɵɬɚɧɢɢ. 
 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɢ ɩɪɟɞɧɚɩɪɹɠɟɧɢɢ ɢ ɢɫɩɵɬɚɧɢɢ 
ɨɛɨɥɨɱɤɢ ɱɟɬɜɟɪɬɨɝɨ эɧɟɪɝɨɛɥɨɤɚ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ 
ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɟɧɧɵɯ ɩɪɢ фɨɪɦɢɪɨɜɚɧɢɢ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɢ 
ɩɪɢ ɨɛɠɚɬɢɢ ɨɛɨɥɨɱɤɢ, ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ. 

Ʉɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ 
ɩɭɬɟɦ ɩɨɰɢɤɥɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɫɫɬɨɹɧɢɣ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɬɨɱɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɳɢɬɧɨɣ 
ɨɛɨɥɨɱɤɢ (ɫɦ. ɪɢɫ. 1). 

 
Ɋɢɫ. 1. – ɋɯɟɦɚ ɤɨɧɬɪɨɥɹ ɞɟфɨɪɦɚɰɢɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɢ ɨɛɠɚɬɢɢ ɨɛɨɥɨɱɤɢ 

[Scheme of cylindrical part deformation monitoring during shell compression] 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 
Ʉɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɭɬɟɦ 

ɩɨɰɢɤɥɨɜɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ (ɫɦ. ɪɢɫ. β).  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

ɉɪиɦɟɱɚниɟ: 

– 16.06.β016, β8.06.β016 ɝ. –  ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɞɜɚ ɰɢɤɥɚ ɢɡɦɟɪɟɧɢɣ ɞɨ 

ɩɪɟɞɧɚɩɪɹɠɟɧɢɹν 
– 27.04.2017 – ɛɵɥ ɜɵɩɨɥɧɟɧ ɰɢɤɥ ɢɡɦɟɪɟɧɢɣ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɩɨɥɧɨɣ 
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ɩɪɨɝɪɚɦɦɵ ɧɚɬɹɠɟɧɢɹ ɤɚɧɚɬɨɜ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɨɥɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɠɚɬɢɹ ɨɛɨɥɨɱɤɢ (ɚɩɪɟɥɶ 
β017 ɝ.) ɜ ɟɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚ ɝɨɪɢɡɨɧɬɟ 47.0 – 50.0 ɦ ɛɵɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ 
ɩɟɪɟɦɟɳɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɭɦɟɧɶɲɟɧɢɟ ɪɚɞɢɭɫɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɚɦ ɩɨɪɹɞɤɚ -1β.6 ɦɦ ɜ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ ɨɫɟɣ γ-1 

ɢ -14.λβ ɜ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ ɨɫɟɣ 4-2.  

 

Ɍɚɛɥɢɰɚ 1. – Ɂɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɰɢɥɢɧɞɪɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ [Values of  point displacements located on 

the outer surface of the containment cylinder] 

 

№ ɩ/ɩ 

 

 

 

Δ1 Δ2 Δ1- Δ2 (Δ1+Δ2)/2 Δ3 Δɋɪ.- Δ3 

ɋɪɟɞɧɟɟ 
ɩɨ ɨɫɹɦ 

16.06.2016 28.06.2016 

16.06-

28.06 Δɋɪ. 27.04.2017 Δɩɪɟɞɧɚɩɪɹɠ. ɦ 

Ɉɫɶ-3       ɨɫɢ γ-1 

0 0 0 0 0 0 0 0 

1 0,305402 0,30346 0,001942 0,304431 0,314982 -0,01055 -0,01088 

2 0,276165 0,273846 0,00232 0,275006 0,286183 -0,01118 -0,01255 

3 0,266165 0,26273 0,003435 0,264448 0,27598 -0,01153 -0,01438 

      ɋɪ. -0,0126 

Ɉɫɶ-4       ɨɫɢ 4-2 

0 0 0 0 0 0 0 0 

1 0,320403 0,321081 -0,00068 0,320742 0,34016 -0,01942 -0,01558 

2 0,310294 0,30916 0,001134 0,309727 0,329304 -0,01958 -0,01475 

3 0,30595 0,305329 0,000621 0,305639 0,326907 -0,02127 -0,01443 

      ɋɪ. -0,01492 

Ɉɫɶ-1        

0 0 0 0 0 0 0  

1 0,28736 0,285967 0,001392 0,286663 0,332872 -0,01121  

2 0,292746 0,289866 0,00288 0,291306 0,340224 -0,01392  

3 0,277634 0,27383 0,003804 0,275732 0,327967 -0,01723  

Ɉɫɶ-2        

0 0 0 0 0 0 0  

1 0,353886 0,354026 -0,00014 0,353956 0,365702 -0,01175  

2 0,340498 0,339632 0,000866 0,340065 0,349986 -0,00992  

3 0,329837 0,329524 0,000314 0,32968 0,337272 -0,00759  

 

ɉɨ эɬɢɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɜɵɱɢɫɥɟɧɵ ɡɧɚɱɟɧɢɹ ɨɠɢɞɚɟɦɵɯ ɩɟɪɟɦɟɳɟɧɧɵɣ ɞɥɹ 
ɩɪɨɝɪɚɦɦɵ ɢɫɩɵɬɚɧɢɣ эɬɨɣ ɨɛɨɥɨɱɤɢ (ɫɦ. ɬɚɛɥ. β). 

Ʉɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɭɬɟɦ 
ɩɨɰɢɤɥɨɜɨɝɨ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ (ɫɦ. ɪɢɫ. β).  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. γ. 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɨɥɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɠɚɬɢɹ ɨɛɨɥɨɱɤɢ (ɚɩɪɟɥɶ 
β017 ɝ.) ɜ ɟɟ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɛɵɥɢ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ ɩɟɪɟɦɟɳɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɭɦɟɧɶɲɟɧɢɟ ɨɬɦɟɬɨɤ ɰɟɧɬɪɚ –1λ.γ ɦɦ. 

ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɝɟɪɦɨɨɛɨɥɨɱɤɢ ɤɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɭɬɟɦ ɩɨɰɢɤɥɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɣ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɥɚɯ ɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɧɭɬɪɢ 
ɨɛɨɥɨɱɤɢ.  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 
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Ɍɚɛɥɢɰɚ 2. – Ɋɚɫɱɟɬɧɵɟ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ ɞɥɹ эɬɚɩɚ ɢɫɩɵɬɚɧɢɣ [Estimated 

values of displacements for the test stage] 

 

№ ɨɫɟɣ Δɩɪɟɞнɚɩɪɹɠ. 
Ɋɚɫɱɟɬɧɵɟ   Δ иɫɩɵɬɚниɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 

4,6 0,7 2,0 3,0 4,0 

ɨɫɢ γν1 

 -0,0126* 0,0084 0,00128 0,00365 0,00548 0,00731 

ɨɫɢ 4νβ 

 -0,01492* 0,00995 0,00151 0,00432 0,00649 0,00865 

ɋɪ. ɩɨ 
ɫɬɨɥɛɰɭ -0,01376 0,009175 0,001395 0,003985 0,005985 0,00798 

* – фɚɤɬɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ ɩɨɫɥɟ эɬɚɩɚ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ. 
 

 
Ɋɢɫ. 2. – ɋɯɟɦɚ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɩɪɢ ɨɛɠɚɬɢɢ ɨɛɨɥɨɱɤɢ 

[Scheme of dome part leveling  when compressing the shell] 

 
 

Ɍɚɛɥɢɰɚ 3. – Ɋɟɡɭɥɶɬɚɬɵ ɧɢɜɟɥɢɪɨɜɚɧɢɹ ɤɭɩɨɥɚ ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɢ ɪɚɫɱɟɬɧɵɟ 

ɜɟɥɢɱɢɧ ɩɟɪɟɦɟɳɟɧɢɣ ɞɥɹ эɬɚɩɚ ɢɫɩɵɬɚɧɢɣ [Results of containment dome 

leveling and estimated values of movements for the test phase] 

 

№ ɬɨɱɟɤ 

 

ɇ  

(16.06.2016+ 

28.06.2016)/2 

ɇ  

27.04.2017 

 

Δɩɪɟɞнɚɩɪɹɠ 

 

 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɟɤ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɭɩɨɥɚ 
ɡɚɳɢɬɧɨɣ ɨɛɨɥɨɱɤɢ ɩɪɢ ɟɟ ɢɫɩɵɬɚɧɢɢ 

 ɦ ɦ ɦ 4,6 0,7 2,0 3,0 4,0 

Rp1 0 0       

4-1 4,646067 4,628967 -0,0171 -0,0114 -0,00173 -0,00496 -0,00743 -0,00991 

2-1 4,6606 4,6418 -0,0188 -0,01253 -0,00191 -0,00545 -0,00817 -0,0109 

0 4,8952 4,8759 -0,0193 -0,01287 -0,00196 -0,00559 -0,00839 -0,01119 

Rp2 -0,0008 -0,0007       

2-3 4,673067 4,6536 -0,01947 -0,01298 -0,00197 -0,00564 -0,00846 -0,01129 

4-3* 4,682133 4,669066 -0,01307 -0,00871 -0,00133 -0,00379 -0,00568 -0,00758 

0 4,8952 4,8759 -0,0193 -0,01287 -0,00196 -0,00559 -0,00839 -0,01119 

* – ɜɟɥɢɱɢɧɵ ɫɬɪɨɤɢ, ɢɫɤɥɸɱɟɧɧɵɟ ɢɡ ɨɛɪɚɛɨɬɤɢ. 
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Ɍɚɛɥɢɰɚ 4. – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɛɨɥɨɱɤɢ ɩɪɢ ɟɟ ɢɫɩɵɬɚɧɢɢ  
[Results of shell cylindrical part testing during its testing] 

 
№№ 

ɬɨɱɟɤ ɩɨ 
ɫɬɜɨɪɚɦ 

ɉɟɪɟɦɟɳɟɧɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɁȽɈ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɥɤɚɦ 
ɞɚɜɥɟɧɢɣ, ɜ ɦ. 

0-0,7 0-2 0-3 0-4 0-4,6 0-4 0-0,7 0-0 

1-1 0,002156 0,00354 0,00513 0,007697 0,007084 0,007571 0,002402 0,001469 

1-2 0,000683 0,00339 0,006766 0,007668 0,008955 0,008439 0,002538 0,001914 

1-3 0,000814 0,002827 0,005786 0,007502 0,00808 0,00741 0,003802 0,001854 

ɋɪ. 0,001218 0,003252 0,005894 0,007622 0,00804 0,007807 0,002914 0,001746 

2-1 0,002281 0,00321 0,006728 0,0067 0,00731 0,006902 0,002944 0,001155 

2-2 0,00034 0,004614 0,005288 0,007018 0,00828 0,006911 0,00338 0,001826 

2-3 0,00049 0,004866 0,005316 0,007164 0,008043 0,00761 0,003789 0,00116 

ɋɪ. 0,001037 0,00423 0,005777 0,006961 0,007878 0,007141 0,003371 0,001032 

3-1 0,00185 0,00429 0,00508 0,008526 0,00842 0,0077 0,00194 0,00142 

3-2 0,00157 0,00533 0,00781 0,00903 0,0099 0,00899 0,00223 0,00174 

3-3 0,00133 0,00428 0,00698 0,00808 0,00815 0,008047 0,00248 0,00195 

ɋɪ. 0,001583 0,004633 0,006623 0,008545 0,008823 0,008246 0,002217 0,001703 

4-1 0,00045 0,0031 0,00405 0,006285 0,00674 0,006419 0,00172 0,00117 

4-2 0,00169 0,0049 0,00557 0,00851 0,00908 0,007738 0,00323 0,0028 

4-3 0,00227 0,00493 0,0062 0,0085 0,00912 0,008629 0,00232 0,00166 

ɋɪ. 0,00147 0,00431 0,005273 0,007765 0,008313 0,007595 0,002423 0,001877 

ɋɪɟɞɧɟɟ 
ɩɨ 

ɫɬɨɥɛɰɭμ 0,001327 0,004106 0,005892 0,007723 0,008264 0,007697 0,002731 0,001843 

 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ фɚɤɬɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɩɟɪɟɦɟɳɟɧɢɣ, 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɨɛɨɥɨɱɤɢ ɢ ɢɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ, 
ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚ эɬɚɩɟ ɩɨɫɥɟ 
ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ (ɫɦ. ɬɚɛɥ. 5, ɪɢɫ. γ). 

Ʉɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɩɭɬɟɦ 
ɩɨɰɢɤɥɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɟɜɵɲɟɧɢɣ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɝɟɨɞɟɡɢɱɟɫɤɨɝɨ 
ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɬɨɱɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɢ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɧɚ 
ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɨɛɨɥɨɱɤɢ.  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 5. – ȼɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ ɪɚɫɱɟɬɧɵɯ ɢ фɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɧɚ эɬɚɩɟ 
ɢɫɩɵɬɚɧɢɣ [Values of calculated and actual data movement during the 

testing phase] 
 
 

 ɉɟɪɟɦɟɳɟɧɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɁȽɈ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɥɤɚɦ 
ɞɚɜɥɟɧɢɣ, ɜ ɦ. 

 

0-0,7 0-2 0-3 0-4 0-4,6 0-4 0-0,7 0-0 

Ɏɚɤɬ. 0,001327 0,004106 0,005892 0,007723 0,008264 0,007697 0,002731 0,001843 

Ɋɚɫɱɟɬ. 0,001395 0,003985 0,005985 0,00798 0,009175    
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Ɋɢɫ. 3. – Ƚɪɚфɢɤ ɩɟɪɟɦɟɳɟɧɢɣ ɪɚɫɱɟɬɧɵɯ ɢ фɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɧɚ эɬɚɩɟ ɢɫɩɵɬɚɧɢɣ 

[Schedule of calculated and actual data  movement during the testing phase] 

 
 

Ɍɚɛɥɢɰɚ 6. – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɹ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɨɛɨɥɨɱɤɢ [Dome monitoring results] 

 
№№ 
ɬɨɱɟɤ ɩɨ 
ɫɬɜɨɪɚɦ 

ɉɟɪɟɦɟɳɟɧɢɹ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɁȽɈ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɥɤɚɦ ɞɚɜɥɟɧɢɣ, ɜ ɦ. 

0-0,7 0-0,7 0-2 0-3 0-4 0-4,6 0-4 0-0,7 0-0 

Rp-1* 0 0 0 0 0 0 0 0 0 

(1/2)   2 0,0004 0,0024 0,0037 0,0043 0,0103 0,0126  0,0046 0,002 

(1/2)   1 0,0058 0,0058 0,0075 0,0105 0,01287 0,01325 0,01175 0,0085 0,0025 

0 0,0016 0,0028 0,0051 0,0082 0,0097 0,01025 0,00535 0,0002 -0,002 

(1/4)   1 0,0064 0,006 0,0092 0,0135 0,0119 0,01325  0,0058 0,0035 

(1/4)   2 0,0052 0,0053 0,0078 0,0103 0,01325 0,01435  0,0062 0,0041 

Rp2* -0,0008 0,0006 0,0015 0,0031 0,00173 0,00285  0,0021 0,0035 

(4/3)   2 0,002 0,0042 0,0059 0,0081 0,01287 0,01425  0,0046 0,002 

(4/3)   1 0,0049 0,0058 0,0084 0,0119 0,01193 0,0125 0,014 0,004 0,0036 

0 0,0016 0,0028 0,0051 0,0082 0,00983 0,00105 0,00535 0 -0,002 

(3/2)   1 0,0032 0,0049 0,0073 0,0096 0,01145 0,0122   0,0026 

(3/2)   2 0,0025 0,0035 0,0064 0,0087 0,0116 0,0137  0,0045 0,0036 

ɋɪ. ɩɨ 
ɫɬɨɥɛɰɭμ 0,00333 0,00435 0,00664 0,00933 0,01157 0,01266 0,009112 0,004278 0,00199 

* – ɨɬɦɟɬɤɢ ɪɟɩɟɪɨɜ, ɢɫɤɥɸɱɟɧɧɵɟ ɢɡ ɨɛɪɚɛɨɬɤɢ.  
 

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ фɚɤɬɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɩɟɪɟɦɟɳɟɧɢɣ, 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɨɛɨɥɨɱɤɢ ɢ ɢɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ ɩɟɪɟɦɟɳɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɧɚ эɬɚɩɟ ɩɨɫɥɟ ɩɪɟɞɧɚɩɪɹɠɟɧɢɹ 
(ɫɦ. ɬɚɛɥ. 7, ɪɢɫ. 4). 

 

Ɍɚɛɥɢɰɚ 7. – ȼɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɣ ɪɚɫɱɟɬɧɵɯ ɢ фɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɧɚ эɬɚɩɟ 
ɢɫɩɵɬɚɧɢɣ [Values of calculated and actual data movement during the testing 

phase] 
 

 ɉɟɪɟɦɟɳɟɧɢɹ ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ ɁȽɈ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɥɤɚɦ ɞɚɜɥɟɧɢɣ, ɜ ɦ. 
0-0,7 0-2 0-3 0-4 0-4,6 0-4 0-0,7 0-0 

Ɏɚɤɬ. 0,00333 0,00664 0,00933 0,01157 0,01266 0,009112 0,004278 0,00239 

Ɋɚɫɱɟɬ. 0,00191 0,00545 0,00817 0,0109 0,01253    
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Ɋɢɫ. 4. – Ƚɪɚфɢɤ ɩɟɪɟɦɟɳɟɧɢɣ ɪɚɫɱɟɬɧɵɯ ɢ фɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɧɚ эɬɚɩɟ ɢɫɩɵɬɚɧɢɣ ДSМСОНЮХО ШП 
calculated and actual data  movement during the testing phase] 

 

Ʉɨэффɢɰɢɟɧɬɵ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɩɟɪɟɦɟɳɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ 
ɩɨ ɤɨɧɬɪɨɥɶɧɵɦ ɬɨɱɤɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɁȽɈ ɩɨ ɰɢɥɢɧɞɪɭ 
Ʉɰ=1,665, ɩɨ ɤɭɩɨɥɭ Ʉɤ=1,484. ɂɫɩɨɥɶɡɭɹ ɪɚɫɱɟɬɧɨɟ ɩɪɨɰɟɧɬɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ (λ5%) 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɞɟфɨɪɦɚɰɢɣ ɩɨ ɩɨɩɟɪɟɱɧɨɦɭ ɫɟɱɟɧɢɸ ɨɛɨɥɨɱɤɢ ɩɨɥɭɱɢɦ ɪɚɫɱɟɬɧɵɟ 
ɤɨэффɢɰɢɟɧɬɵ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ ɁȽɈД6Жμ 

– ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ Ʉȼ= 1,753; 

– ɤɭɩɨɥɶɧɨɣ ɱɚɫɬɢ Ʉȼ= 1,562. 

Ɋɟɡɭɥɶɬɚɬ ɚɧɚɥɢɡɚ ɢɡɦɟɪɟɧɧɵɯ ɩɪɢɪɚɳɟɧɢɣ ɧɚɩɪɹɠɟɧɢɣ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɨɣ ɩɨ 
ɤɨɬɨɪɵɦ ɜɵɱɢɫɥɟɧɵ ɤɨэффɢɰɢɟɧɬɵ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ (ɫɦ. ɬɚɛɥ.8) ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɤɨэффɢɰɢɟɧɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɜɟɥɢɱɢɧɚɦ ɩɟɪɟɦɟɳɟɧɢɣ ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɩɨ 
ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɟ ɜ ɫɪɟɞɧɟɦ, ɨɬɥɢɱɚɸɬɫɹ ɧɟ ɛɨɥɟɟ 8%.  
 

Ɍɚɛɥɢɰɚ 8. – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɞɚɬɱɢɤɨɜ ɉɋȺɋ ɜɫɬɪɨɟɧɧɵɯ ɜ ɨɤɪɭɠɧɭɸ 
ɚɪɦɚɬɭɪɭ [Results of sensor measurements built into the circumference 

fittings] 

 

№ ɩ/ɩ 
ɉɪɢɜɹɡɤɚ 

(ɭɫɥ.ɨɬɦ.), ɦ 

№ 
ɫɬɜɨɪɚ 

ȼɧɟɲɧɹɹ (ɉɡ) ȼɧɭɬɪɟɧɹɹ (ȼɡ) 

Ʉɉ =σɉɨ/σɉи Ʉȼ=σȼɨ/ σȼи 

ɐɢɥɢɧɞɪ 

1 32.6 1 1,38 1,59 

2 44.0 1 1,45 1,63 

3 32.6 3 1,41 1,62 

ɋɪ.   1,41 1,61 

Ʉɭɩɨɥ 

4 6.0 1 1,30 1,58 

5 12.0 1 1,46 1,60 

ɋɪ.   1,38 1,59 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɤɨɧɬɪɨɥɹ ɜɟɥɢɱɢɧ ɩɟɪɟɦɟɳɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɬɨɱɟɤ ɚɞɟɤɜɚɬɧɨ ɨɬɨɛɪɚɠɚɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɨɥɨɱɤɢ ɢ ɦɨɠɟɬ 
ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɤ ɜɧɟɞɪɟɧɢɸ ɧɚ ɫɬɪɨɹɳɢɯɫɹ ɨɛɴɟɤɬɚɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɬɨɦɧɨɣ 
эɧɟɪɝɢɢ ɜ ɪɚɦɤɚɯ ɤɨɧɰɟɪɧɚ Ɋɨɫэɧɟɪɝɨɚɬɨɦ. 
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эɧɟɪɝɨɛɥɨɤɚ № γ Ɋɨɫɬɨɜɫɤɨɣ Ⱥɗɋ ДɌɟɤɫɬЖ / ȼ.ɇ. Ɇɟɞɜɟɞɟɜ, Ⱥ.ɇ. ɍɥɶɹɧɨɜ, ȼ.Ɏ. ɋɬɪɢɠɨɜ, Ⱥ.ɋ. 
Ʉɢɫɟɥɟɜ // Ȼɟɡɨɩɚɫɧɨɫɬɶ, эффɟɤɬɢɜɧɨɫɬɶ ɢ эɤɨɧɨɦɢɤɚ ɚɬɨɦɧɨɣ эɧɟɪɝɟɬɢɤɢμ ɬɟɡ. Ⱦɟɜɹɬɨɣ 
ɦɟɠɞɭɧɚɪ. ɧɚɭɱ.-ɬɟɯɧ. ɤɨɧф.μ ɩɥɟɧɚɪɧɵɟ ɢ ɫɟɤɰɢɨɧɧɵɟ ɞɨɤɥɚɞɵ. – ɆɇɌɄ-β014, Ɇɨɫɤɜɚ, β1–
βγ ɦɚɹ β014 ɝ. – Ɇ., β014. – ɋ. βλ0–295. 

15. Ʉɚɪɩɟнɤɨ, ɇ.ɂ. Ɉɛɳɢɟ ɦɨɞɟɥɢ ɦɟɯɚɧɢɤɢ ɠɟɥɟɡɨɛɟɬɨɧɚ ДɌɟɤɫɬЖ / ɇ.ɂ. Ʉɚɪɩɟɧɤɨ. – Ɇ.μ 
ɋɬɪɨɣɢɡɞɚɬ, 1λλ6. – 416 ɫ. 
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Abstract – The paper considers the estimation theory of the protective hermetic shell technical 

condition and the experience of using the mobile geodetic diagnostic system at the Rostov Nuclear 

Power Plant Unit No. 4. The results of a regular built-in system designed for determining and 

evaluating the stress-strain state of protective hermetic shells during the take-and-take period and 

operation are compared. They are compared with the results of the geodetic system obtained at the 

same stages of the protective hermetic shell. 

 

Keywords: protective hermetic shell, technical condition, prestressing, testing, monitoring, mobile 

geodetic diagnostic system, stress-strain state evaluation. 

 


