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Ɋаɛɨɬа ɷɧɟɪɝɨɛɥɨка Ⱥɗɋ ɜ ɦаɧɟɜɪɟɧɧɵɯ ɪɟɠɢɦаɯ ɜ ɫɪаɜɧɟɧɢɢ ɫ ɷкɫɩɥɭаɬаɰɢɟɣ ɜ ɛазɨɜɨɦ 
ɪɟɠɢɦɟ ɫɨзɞаɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɢзкɨɰɢкɥɨɜɵɟ ɢ ɜɵɫɨкɨɰɢкɥɨɜɵɟ ɧаɝɪɭзкɢ ɧа 
ɨɛɨɪɭɞɨɜаɧɢɟ. Ʉɨɥɢɱɟɫɬɜɨ ɰɢкɥɨɜ заɜɢɫɢɬ ɨɬ ɞɢɫɫɢɩаɰɢɢ ɷɧɟɪɝɢɢ ɜ ɩɪɨɰɟɫɫɟ заɬɭɯаɧɢɹ 
кɨɥɟɛаɧɢɣ ɞаɜɥɟɧɢɹ ɢ ɜɢɛɪаɰɢɣ ɜ акɭɫɬɢɱɟɫкɢɯ ɷɥɟɦɟɧɬаɯ (ɭɱаɫɬкаɯ) ɨɛɪазɭɸɳɢɯ ɩɟɪɜɵɣ 
кɨɧɬɭɪ ȼȼɗɊ. ɉɨказаɧɨ, ɱɬɨ ɪɟзɭɥɶɬаɬɵ ɩɪɢɛɥɢɠɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫкɢɯ ɨɰɟɧɨк ɞɟкɪɟɦɟɧɬɨɜ 
заɬɭɯаɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱаɸɬɫɹ ɨɬ зɧаɱɟɧɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɪɟзɭɥɶɬаɬаɦ ɢзɦɟɪɟɧɢɣ 
аɜɬɨɫɩɟкɬɪаɥɶɧɵɯ ɩɥɨɬɧɨɫɬɟɣ ɦɨɳɧɨɫɬɢ ɫɢɝɧаɥɨɜ ɨɬ ɞаɬɱɢкɨɜ ɩɭɥɶɫаɰɢɣ ɞаɜɥɟɧɢɹ ɢ 
ɜɢɛɪаɰɢɣ. ɂз ɫɨɩɨɫɬаɜɥɟɧɢɹ ɪɟзɭɥɶɬаɬɨɜ ɫɞɟɥаɧ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɬɳаɬɟɥɶɧɵɯ 
ɷкɫɩɟɪɢɦɟɧɬаɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɞɢɫɫɢɩаɰɢɢ ɷɧɟɪɝɢɢ  ɩɪɢ ɨɬкɥɸɱɟɧɢɢ/ɜкɥɸɱɟɧɢɢ 
ɝɥаɜɧɵɯ ɰɢɪкɭɥɹɰɢɨɧɧɵɯ ɧаɫɨɫɨɜ. ɍɫɬаɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɟɞɢɧɟɧɢɹ ɭɱаɫɬкɨɜ ɝɥаɜɧɨɝɨ 
ɰɢɪкɭɥɹɰɢɨɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞа: ɫ ɞɵɯаɬɟɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ кɨɦɩɟɧɫаɬɨɪа ɞаɜɥɟɧɢɹ; ɧа 
ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢз ɪɟакɬɨɪа; ɫ ɝɨɪɹɱɢɦ ɢ ɯɨɥɨɞɧɵɦ кɨɥɥɟкɬɨɪаɦɢ ɩаɪɨɝɟɧɟɪаɬɨɪа ɢɦɟɸɬ  
ɦаɥɵɟ ɥɨɝаɪɢɮɦɢɱɟɫкɢɟ ɞɟкɪɟɦɟɧɬɵ заɬɭɯаɧɢɹ кɨɥɟɛаɧɢɣ ɞаɜɥɟɧɢɹ ɢ кɨɥɢɱɟɫɬɜɨ 
ɜɵɫɨкɨɰɢкɥɨɜɵɯ ɧаɝɪɭзɨк ɜ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɹɯ ɩɪɢ ɪаɛɨɬɟ Ⱥɗɋ ɧɟ ɬɨɥɶкɨ  ɜ ɦаɧɟɜɪɟɧɧɵɯ, 
ɧɨ ɢ ɜ ɛазɨɜɵɯ ɪɟɠɢɦаɯ ɩɪɟɜɵɲаɟɬ  ɩɪɨɟкɬɧɵɟ ɨɰɟɧкɢ  ɢ ɹɜɥɹɬɶɫɹ ɨɞɧɨɣ ɢз ɩɪɢɱɢɧ 
ɩɨɜɪɟɠɞɟɧɢɣ ɫɜаɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. Ⱦɥɹ ɩɨɞаɜɥɟɧɢɹ  ɜɵɫɨкɨɰɢкɥɨɜɵɯ ɜɢɛɪɨакɭɫɬɢɱɟɫкɢɯ 
ɧаɝɪɭзɨк ɇɂɍ Ɇɗɂ ɜɟɞɟɬ ɪазɪаɛɨɬкɢ акɭɫɬɢɱɟɫкɢɯ ɮɢɥɶɬɪɨɜ ɱаɫɬɨɬ.  
 

Ʉɥɸчɟɜɵɟ ɫɥɨɜɚ: ɦаɧɟɜɪɟɧɧɵɟ ɪɟɠɢɦɵ, ɜɵɫɨкɨ-ɰɢкɥɨɜɵɟ ɧаɝɪɭзкɢ, акɭɫɬɢɱɟɫкаɹ ɦɨɞɟɥɶ, 
ɨɛɨɪɭɞɨɜаɧɢɟ, ɜɢɛɪаɰɢɢ, ɞɨɛɪɨɬɧɨɫɬɶ, ɪɟзɨɧаɧɫ, ɞɟɦɩɮɟɪ 
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ȼ ɩɪɨɟкɬɟ ȼȼɗɊ-ɌɈɂ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɩɪɨɟкɬɨɜ, ɩɨɹɜɢɥɢɫɶ ɧɨɜɵɟ 
ɬɪɟɛɨɜаɧɢɹ ɪаɛɨɬɵ ɜ ɦаɧɟɜɪɟɧɧɵɯ ɪɟɠɢɦаɯ, ɞɥɹ ɭɱаɫɬɢɹ ɜ ɩɟɪɜɢɱɧɨɦ ɢ ɜɬɨɪɢɱɧɨɦ 
ɪɟɝɭɥɢɪɨɜаɧɢɢ ɱаɫɬɨɬɵ ɫɟɬɢ, а ɬакɠɟ ɜ ɫɭɬɨɱɧɨɦ ɪɟɝɭɥɢɪɨɜаɧɢɢ ɦɨɳɧɨɫɬɢ ɩɨ ɝɪаɮɢкɭ 
(100-50-100)% ɨɬ ɧɨɦɢɧаɥɶɧɨɝɨ ɭɪɨɜɧɹ ɦɨɳɧɨɫɬɢ (Nɧɨɦ). 

ȼ [1] ɭказаɧɨ, ɱɬɨ ɪаɛɨɬа ɷɧɟɪɝɨɛɥɨка ɜ ɬакɢɯ ɪɟɠɢɦаɯ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɩɨɫɨɛаɯ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɧɟɷɮɮɟкɬɢɜɧа, «как ɫ ɬɨɱкɢ зɪɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ 

ɷɥɟкɬɪɨɷɧɟɪɝɢɢ ɧа ɫɨɛɫɬɜɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫкɢɟ ɧɭɠɞɵ, ɬак ɢ ɫ ɬɨɱкɢ зɪɟɧɢɹ каɱɟɫɬɜа 
ɫɢɫɬɟɦ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɢ ɪаɛɨɬɵ ɜɫɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫкɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ I, II кɨɧɬɭɪа 
ɷɧɟɪɝɨɛɥɨка, а ɬакɠɟ ɭɪɨɜɧɹ ɧаɞɟɠɧɨɫɬɢ ɢ ɛɟзɨɩаɫɧɨɫɬɢ ɪаɛɨɬɵ ɜɫɟɝɨ ɷɧɟɪɝɨɛɥɨка, 
ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɜ ɧɨɜɵɯ ɩɪɨɟкɬаɯ Ⱥɗɋ ɫ ȼȼɗɊ». Ɋɟаɥɢзɨɜаɬɶ ɨɩɬɢɦаɥɶɧɵɣ ɪɟɠɢɦ 
ɪаɛɨɬɵ ɷɧɟɪɝɨɛɥɨка Ⱥɗɋ ɜ ɩɟɪɟɯɨɞɧɵɯ ɢ ɦаɧɟɜɪɟɧɧɵɯ ɪɟɠɢɦаɯ ɜɨзɦɨɠɧɨ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ ɱаɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɷɥɟкɬɪɨɩɪɢɜɨɞа (ɑɊɉ) ɧа 
ɝɥаɜɧɵɯ ɰɢɪкɭɥɹɰɢɨɧɧɵɯ ɧаɫɨɫɧɵɯ аɝɪɟɝаɬаɯ (ȽɐɇȺ). ɑɊɉ ɦɨɠɟɬ ɩɥаɜɧɨ ɢ ɫɢɧɯɪɨɧɧɨ 
ɢзɦɟɧɹɬɶ ɩɪɨɢзɜɨɞɢɬɟɥɶɧɨɫɬɶ ɱɟɬɵɪɟɯ ȽɐɇȺ ɩɨ заɞаɧɧɨɦɭ ɢɥɢ ɢзɦɟɧɹɟɦɨɦɭ 
ɬɟɯɧɨɥɨɝɢɱɟɫкɨɦɭ ɩаɪаɦɟɬɪɭ ɢɥɢ ɥɸɛɨɣ ɞɪɭɝɨɣ закɨɧɨɦɟɪɧɨɫɬɢ, ɫɨɯɪаɧɹɹ ɨɞɢɧакɨɜɵɣ 
ɩɨɬɨк ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɨ ɜɫɟɯ ɩɟɬɥɹɯ ɪɟакɬɨɪɧɨɣ ɭɫɬаɧɨɜкɢ Д1Ж. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɨɛɨɫɧɨɜаɧɢɹ ɩɪɢɦɟɧɟɧɢɹ ɑɊɉ ɧа ȽɐɇȺ ɧɟɨɛɯɨɞɢɦɨ 
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ɩɪɨɜɟɞɟɧɢɟ кɨɦɩɥɟкɫа ɇɂɈɄɊ ɫ ɩɪɨɜɟɞɟɧɢɟɦ кɨɦɩɥɟкɫɧɵɯ ɧаɬɭɪɧɵɯ ɢɫɩɵɬаɧɢɣ ɧа 
ɫɬɟɧɞɨɜɨɦ ɨɛɨɪɭɞɨɜаɧɢɢ.  

Ɋɟɝɭɥɢɪɨɜаɧɢɟ ɪаɫɯɨɞа ɬɟɩɥɨɧɨɫɢɬɟɥɹ I-ɝɨ кɨɧɬɭɪа за ɫɱɟɬ 
ɨɬкɥɸɱɟɧɢɹ/ɜкɥɸɱɟɧɢɹ ɪазɧɨɝɨ кɨɥɢɱɟɫɬɜа ȽɐɇȺ (ɢз ɱɟɬɵɪɟɯ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɪаɛɨɬаɸɳɢɯ ȽɐɇȺ ɜ ɧɨɦɢɧаɥɶɧɨɦ ɪɟɠɢɦɟ) ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬаɬкɨɜ как ɫ ɬɨɱкɢ зɪɟɧɢɹ 
ɭɩɪаɜɥɟɧɢɹ ɷɥɟкɬɪɨɞɜɢɝаɬɟɥɟɦ ȽɐɇȺ, ɨɝɪаɧɢɱɟɧɢɟ кɨɥɢɱɟɫɬɜа ɩɭɫкɨɜ – ɧɟ ɛɨɥɟɟ 1500 
за ɜɟɫɶ ɫɪɨк ɫɥɭɠɛɵ, ɬак ɢ ɫ ɬɨɱкɢ зɪɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɰɢкɥɢɱɟɫкɢɯ ɧаɝɪɭзɨк ɧа 
ɨɛɨɪɭɞɨɜаɧɢɟ  I-ɝɨ кɨɧɬɭɪа. ȼ ɫɜɹзɢ ɫ ɷɬɢɦ акɬɭаɥɶɧɨɣ заɞаɱɟɣ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ 

акɭɫɬɢɱɟɫкɢɯ ɷɥɟɦɟɧɬɨɜ, ɨɛɪазɭɸɳɢɯ ɩɟɪɜɵɣ кɨɧɬɭɪ ȼȼɗɊ, ɜ кɨɬɨɪɵɯ ɜɨзɧɢкаɸɳɢɟ 
ɩɪɢ ɷкɫɩɥɭаɬаɰɢɢ акɭɫɬɢɱɟɫкɢɟ ɫɬɨɹɱɢɟ ɜɨɥɧɵ (Ⱥɋȼ) ɢɦɟɸɬ ɦɟɧɶɲɢɟ зɧаɱɟɧɢɹ 
ɥɨɝаɪɢɮɦɢɱɟɫкɢɯ ɞɟкɪɟɦɟɧɬɨɜ заɬɭɯаɧɢɹ, ɱɟɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜ ɧɨɪɦаɯ [2]. 

Ɋаɛɨɬа ɷɧɟɪɝɨɛɥɨка Ⱥɗɋ ɜ ɩɟɪɟɯɨɞɧɵɯ ɢ ɦаɧɟɜɪɟɧɧɵɯ ɪɟɠɢɦаɯ ɜ ɫɪаɜɧɟɧɢɢ ɫ 
ɷкɫɩɥɭаɬаɰɢɟɣ ɜ ɛазɨɜɨɦ ɪɟɠɢɦɟ ɧа Nɧɨɦ ɫɨзɞаɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɢзкɨɰɢкɥɨɜɵɟ 
ɬɟɪɦɢɱɟɫкɢɟ ɧаɝɪɭзкɢ ɧа ɨɛɨɪɭɞɨɜаɧɢɟ, ɢ ɩɪɢɜɨɞɢɬ к ɭɜɟɥɢɱɟɧɢɸ ɜɵɫɨкɨɰɢкɥɨɜɵɯ 
ɧаɝɪɭзɨк, за ɫɱɟɬ ɢɦɩɭɥɶɫɧɵɯ ɧаɝɪɭзɨк, ɜɨзɧɢкаɸɳɢɯ ɩɪɢ ɨɬкɥɸɱɟɧɢɢ/ɜкɥɸɱɟɧɢɢ 
ȽɐɇȺ. ȼ ɩɪɨɰɟɫɫɟ заɬɭɯаɧɢɹ ɢɦɩɭɥɶɫɧɨɝɨ ɜɨзɦɭɳɟɧɢɹ, ɜɨзɧɢкаɸɳɟɝɨ ɩɪɢ каɠɞɨɦ 
ɨɬкɥɸɱɟɧɢɢ/ɜкɥɸɱɟɧɢɢ ȽɐɇȺ, кɨɥɢɱɟɫɬɜɨ ɜɵɫɨкɨɰɢкɥɨɜɵɯ ɧаɝɪɭзɨк ɜ акɭɫɬɢɱɟɫкɢɯ 
ɷɥɟɦɟɧɬаɯ, ɨɛɪазɭɸɳɢɯ кɨɧɬɭɪ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɜɨзɪаɫɬаɟɬ  ɩɪɨɩɨɪɰɢɨɧаɥɶɧɨ ɢɯ 
ɞɨɛɪɨɬɧɨɫɬɹɦ (Q). ɂɧɵɦɢ ɫɥɨɜаɦɢ, ɱɟɦ ɦɟɧɶɲɟ зɧаɱɟɧɢɟ ɥɨɝаɪɢɮɦɢɱɟɫкɨɝɨ 
ɞɟкɪɟɦɟɧɬа заɬɭɯаɧɢɹ Ⱥɋȼ, ɬɟɦ ɛɨɥɶɲɟ ɫɭɦɦаɪɧɨɟ ɱɢɫɥɨ ɜɵɫɨкɨɰɢкɥɨɜɵɯ ɧаɝɪɭзɨк. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜаɧɢɹɦɢ [2] Ɉɛɳɢɯ ɩɨɥɨɠɟɧɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟзɨɩаɫɧɨɫɬɢ 
аɬɨɦɧɵɯ ɫɬаɧɰɢɣ ɫɟɣɫɦɨɫɬɨɣкаɹ Ⱥɗɋ ɞɨɥɠɧа ɨɛɟɫɩɟɱɢɜаɬɶ ɛɟзɨɩаɫɧɨɫɬɶ ɩɪɢ 
ɫɟɣɫɦɢɱɟɫкɢɯ ɜɨзɞɟɣɫɬɜɢɹɯ ɞɨ ɆɊɁ (ɦакɫɢɦаɥɶɧɨɟ ɪаɫɱɟɬɧɨɟ зɟɦɥɟɬɪɹɫɟɧɢɟ) 
ɜкɥɸɱɢɬɟɥɶɧɨ, ɩɪɢ ɩɪɨɟкɬɧɨɦ зɟɦɥɟɬɪɹɫɟɧɢɢ (ɉɁ)  ɜɵɪаɛɨɬкɭ (ɜɵɞаɱɭ) ɷɥɟкɬɪɢɱɟɫкɨɣ 
ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜɩɥɨɬɶ ɞɨ ɭɪɨɜɧɹ ɉɁ ɜкɥɸɱɢɬɟɥɶɧɨ. 

«ɉɪɢ ɪаɫɱɟɬɟ ɫɢɫɬɟɦ ɢ ɷɥɟɦɟɧɬɨɜ Ⱥɗɋ I ɢ II каɬɟɝɨɪɢɣ ɫɟɣɫɦɨɫɬɨɣкɨɫɬɢ ɧа 
ɫɟɣɫɦɢɱɟɫкɢɟ ɜɨзɞɟɣɫɬɜɢɹ ɩаɪаɦɟɬɪɵ заɬɭɯаɧɢɹ кɨɥɟɛаɧɢɣ (ɥɨɝаɪɢɮɦɢɱɟɫкɢɟ 
ɞɟкɪɟɦɟɧɬɵ кɨɥɟɛаɧɢɣ) ɞɨɥɠɧɵ ɩɪɢɧɢɦаɬɶɫɹ ɧа ɨɫɧɨɜɟ ɫɩɟɰɢаɥɶɧɵɯ ɨɛɨɫɧɨɜаɧɢɣ» [2]. 

ȼ ɫɥɭɱаɟ ɨɬɫɭɬɫɬɜɢɹ ɞаɧɧɵɯ зɧаɱɟɧɢɹ ɥɨɝаɪɢɮɦɢɱɟɫкɢɯ ɞɟкɪɟɦɟɧɬɨɜ кɨɥɟɛаɧɢɣ 
ɞɨɩɭɫкаɟɬɫɹ ɩɪɢɧɢɦаɬɶ ɩɨ ɬаɛɥɢɰɟ 1. 

 
Ɍаɛɥɢɰа 1 – Ʌɨɝаɪɢɮɦɢɱɟɫкɢɟ ɞɟкɪɟɦɟɧɬɵ кɨɥɟɛаɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ кɨɧɫɬɪɭкɰɢɣ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

[Logarithmic decrements of vibrations of building structures and pipelines] [2] 

ȼɢɞ кɨɧɫɬɪɭкɰɢɢ 

Ʌɨɝаɪɢɮɦɢɱɟɫкɢɣ ɞɟкɪɟɦɟɧɬ  �  ɜ ɞɨɥɹɯ ɨɬ кɪɢɬɢɱɟɫкɨɝɨ 
ɩɪɢ ɪаɫɱɟɬɧɵɯ ɧаɩɪɹɠɟɧɢɹɯ ı ɜ заɜɢɫɢɦɨɫɬɢ ɨɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦаɬɟɪɢаɥа R 

ı=0.67R ı ≥ 0.9R 

ɀɟɥɟзɨɛɟɬɨɧɧɵɟ кɨɧɫɬɪɭкɰɢɢ ɨɛɵɱɧɵɟ 0.04 0.07 

ɀɟɥɟзɨɛɟɬɨɧɧɵɟ кɨɧɫɬɪɭкɰɢɢ 
ɩɪɟɞɧаɩɪɹɠɟɧɧɵɟ 

0.02 0.05 

ɋɬаɥɶɧɵɟ кɨɧɫɬɪɭкɰɢɢ ɫɜаɪɧɵɟ 0.02 0.04 

ɋɬаɥɶɧɵɟ кɨɧɫɬɪɭкɰɢɢ ɧа ɛɨɥɬаɯ 0.04 0.07 

Ɉɛɨɪɭɞɨɜаɧɢɟ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɵɟ 
ɫɢɫɬɟɦɵ ɛɨɥɶɲɨɝɨ ɞɢаɦɟɬɪа (>300 ɦɦ) 0.02 0.03 

Ɉɛɨɪɭɞɨɜаɧɢɟ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɵɟ 
ɫɢɫɬɟɦɵ ɦаɥɨɝɨ ɞɢаɦɟɬɪа (<300 ɦɦ) 0.01 0.02 

 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɩɪɨɟкɬɧɨɣ ɞɨкɭɦɟɧɬаɰɢɢ Ⱥɗɋ ɫ ȼȼɗɊ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɧɨɪɦɢɪɨɜаɧɢɟ ɥɨɝаɪɢɮɦɢɱɟɫкɢɯ ɞɟкɪɟɦɟɧɬɨɜ заɬɭɯаɧɢɹ кɨɥɟɛаɧɢɣ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɨɛɨɪɭɞɨɜаɧɢɢ ɩɟɪɜɨɝɨ кɨɧɬɭɪа. 

Ⱥкɭɫɬɢɱɟɫкаɹ ɦɨɞɟɥɶ ɩɟɬɥɢ ɩɟɪɜɨɝɨ кɨɧɬɭɪа ȼȼɗɊ-1000 ɩɪɢɜɟɞɟɧа ɧа ɪɢɫɭɧкɟ 1. 
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Ɋɢɫɭɧɨк 1 – Ⱥкɭɫɬɢɱɟɫкаɹ ɦɨɞɟɥɶ ɩɟɬɥɢ ɩɟɪɜɨɝɨ кɨɧɬɭɪа ȼȼɗɊ-1000 [Acoustic model the loop of the 

WWER-1000 primary circuit] 

A3 – акɬɢɜɧаɹ зɨɧа [RC-reactor core]; ɉȽ – ɩаɪɨɝɟɧɟɪаɬɨɪ [SG – steam generator]; ɄȾ – кɨɦɩɟɧɫаɬɨɪ 

ɞаɜɥɟɧɢɹ [Pr- pressurizer]; ɏɄCC ɢ ȽɄ HC – ɯɨɥɨɞɧɵɣ ɢ ɝɨɪɹɱɢɣ кɨɥɥɟкɬɨɪɵ [cold and hot collector of SG]; 

1-13 – ɧɨɦɟɪа ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ кɨɧɬɭɪа [numbers of elements of the first circuit]: 1 – «ɯɨɥɨɞɧаɹ ɧɢɬка» ɨɬ 

ɝɥаɜɧɨɝɨ ɰɢɪкɭɥɹɰɢɨɧɧɨɝɨ ɧаɫɨɫа (Ƚɐɇ) ɞɨ ɜɯɨɞɧɨɝɨ ɩаɬɪɭɛка ɪɟакɬɨɪа  [«cold loop» from main 

circulating pump (MCP) to reactor vessel]; 2 – ɨɩɭɫкɧɨɣ ɭɱаɫɬɨк [down camera];  3 – ɩɪɨɫɬɪаɧɫɬɜɨ ɩɨɞ 

акɬɢɜɧɨɣ зɨɧɨɣ [bottom plenum]; 4 – акɬɢɜɧаɹ зɨɧа [reactor core]; 5 – ɩɪɨɫɬɪаɧɫɬɜɨ ɧаɞ акɬɢɜɧɨɣ зɨɧɨɣ 

[top plenum]; 6 – «ɝɨɪɹɱаɹ ɧɢɬка» (ɨɬ ɜɵɯɨɞɧɨɝɨ ɩаɬɪɭɛка ɪɟакɬɨɪа ɞɨ ɜɯɨɞа ɜ ɝɨɪɹɱɢɣ кɨɥɥɟкɬɨɪ ɉȽ) [«a 

hot loop» from a reactor up to an input in hot collector steam generator (SG)]; 7– ɞɵɯаɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 

[respiratory pipe]; 8 – ɠɢɞкаɹ ɮаза ɜ кɨɦɩɟɧɫаɬɨɪɟ ɞаɜɥɟɧɢɹ [volume of water in pressurizer (Pr.)]; 

9 –ɩаɪɨɜаɹ ɮаза ɜ кɨɦɩɟɧɫаɬɨɪɟ ɞаɜɥɟɧɢɹ [volume of steam in pressurizer]; 10 – ɝɨɪɹɱɢɣ кɨɥɥɟкɬɨɪ [hot 

collector of SG]; 11 – ɬɪɭɛɱаɬка ɉȽ [tubes of SG]; 12 – ɯɨɥɨɞɧɵɣ кɨɥɥɟкɬɨɪ [cold collector of SG]; 

13 – «ɯɨɥɨɞɧаɹ ɧɢɬка» ɨɬ ɜɵɯɨɞа ɢз ɯɨɥɨɞɧɨɝɨ кɨɥɥɟкɬɨɪа ɉȽ ɞɨ Ƚɐɇ [«a cold loop» from an output from 

cold collector of SG  up to MCP] 

 

 

Ⱦɨɛɪɨɬɧɨɫɬɶ ɩɨɬɨка ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [3]: 

 ܳ =
ܴܺ
, 

ɝɞɟ ܺ = ܥ݉   – ɜɨɥɧɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (ɪɟакɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɢɥаɦɢ ɭɩɪɭɝɨɫɬɢ), кɝ/ɦ4∙ɫ; 
 R – акɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (акɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɷɥɟɦɟɧɬа ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɹзкɨɫɬɧɵɦɢ ɫɢɥаɦɢ); 
 m – акɭɫɬɢɱɟɫкаɹ ɦаɫɫа, кɝ/ɦ4

;  

 C – акɭɫɬɢɱɟɫкаɹ ɩɨɞаɬɥɢɜɨɫɬɶ, ɦ4∙ɫ2/кɝ. 
 

Ⱥкɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪаɜɧɨ [3]: ܴ =
ܧܹ

2
, 

 

 

ɝɞɟ ܧ – ɦɨɳɧɨɫɬɶ ɞɢɫɫɢɩɢɪɭɟɦɨɣ ɷɧɟɪɝɢɢ, ȼɬ; 
 W – ɨɛɴɟɦɧɵɣ ɪаɫɯɨɞ ɠɢɞкɨɫɬɢ, ɦ3/ɫ.  

 

ȼ ɞаɧɧɨɣ ɪаɛɨɬɟ ɞɥɹ ɪаɫɱɟɬа ɞɢɫɫɢɩаɰɢɢ ɜ ɬɪɭɛаɯ ɩɪɢɦɟɧɟɧа ɦɟɬɨɞɢка, 
ɪазɪаɛɨɬаɧɧаɹ ɜ Д4Ж, ɫɨɝɥаɫɧɨ кɨɬɨɪɨɣ ɭɞɟɥɶɧаɹ ɦɨɳɧɨɫɬɶ ɞɢɫɫɢɩаɰɢɢ ɷɧɟɪɝɢɢ (ȼɬ/ɦ) ɜ 
кɪɭɝɥɨɣ ɬɪɭɛɟ ɪаɜɧа: 
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E = τ0 ∙ 2ɎRV = 2Ɏɏu∗3R 8ξ , 
ɝɞɟ u∗ =  τ0ɏ   – ɞɢɧаɦɢɱɟɫкаɹ ɫкɨɪɨɫɬɶ, ɦ/М ( τ0  – каɫаɬɟɥɶɧɨɟ ɧаɩɪɹɠɟɧɢɟ ɧа 

ɫɬɟɧкɟ, ɉа; 
 ɏ – ɩɥɨɬɧɨɫɬɶ ɠɢɞкɨɫɬɢ, кɝ/ɦ3);  
 R – ɪаɞɢɭɫ ɬɪɭɛɵ, ɦ; 
 V – ɫɪɟɞɧɹɹ ɫкɨɪɨɫɬɶ ɩɨɬɨка ɠɢɞкɨɫɬɢ, ɦ/М; 
 ξ – кɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɟɧɢɹ. 
 

Ʉаɫаɬɟɥɶɧɨɟ ɧаɩɪɹɠɟɧɢɟ ɧа ɫɬɟɧкɟ ɬɪɭɛɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɨɞɧɨɮазɧɨɣ ɫɪɟɞɵ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪазɨɦ: 

 Τ0 =
∆p ∙S

F
, 

 

ɝɞɟ ∆p – ɩɟɪɟɩаɞ ɞаɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɪаɜɧɟɧɢɸ Ⱦаɪɫɢ-ȼɟɣɫɛаɯа. 
 

Ⱦɨɛɪɨɬɧɨɫɬɶ ɫɜɹзаɧа ɫ ɥɨɝаɪɢɮɦɢɱɟɫкɢɦ ɞɟкɪɟɦɟɧɬɨɦ заɬɭɯаɧɢɹ, как ɩɨказаɧɨ 

ɜ Д9Ж: ∆=
Ɏ
Q

 . 

 

ɉɪɢ ɢɫɩɨɥɶзɨɜаɧɢɢ  ɷɬɨɣ ɦɟɬɨɞɢкɢ ɧɟ ɭɱɢɬɵɜаɟɬɫɹ ɞɢɫɫɢɩаɰɢɹ ɷɧɟɪɝɢɢ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ кɨɧɫɬɪɭкɰɢɹɯ ɢ ɜ ɨɛɨɪɭɞɨɜаɧɢɢ ɩɟɪɜɨɝɨ кɨɧɬɭɪа.  

ɇаɢɛɨɥɟɟ ɫɥɨɠɧɵɦ ɨɛɴɟкɬɨɦ ɹɜɥɹɟɬɫɹ акɬɢɜɧаɹ зɨɧа, ɜ кɨɬɨɪɨɣ ɞɢɫɫɢɩаɰɢɹ 
ɷɧɟɪɝɢɢ ɨɛɭɫɥɨɜɥɟɧа ɧɟ ɬɨɥɶкɨ ɬɪɟɧɢɟɦ, ɧɨ ɢ ɜɨзɛɭɠɞɟɧɢɟɦ кɨɥɟɛаɧɢɣ ɷɥɟɦɟɧɬɨɜ Ɍȼɋ, 
ɌȼɗɅ. 

Ɋɟзɭɥɶɬаɬɵ ɪаɫɱɟɬа ɞɨɛɪɨɬɧɨɫɬɢ ɢ ɥɨɝаɪɢɮɦɢɱɟɫкɢɯ ɞɟкɪɟɦɟɧɬɨɜ заɬɭɯаɧɢɹ 
кɨɥɟɛаɧɢɣ ɞаɜɥɟɧɢɹ ɩɨ ɷɬɨɣ ɦɟɬɨɞɢкɟ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ кɨɧɭɪа ȼȼɗɊ-1000 ɜ 
ɬаɛɥɢɰɟ 2. 
 
Ɍаɛɥɢɰа 2 – Ⱦɨɛɪɨɬɧɨɫɬɶ ɢ ɞɟкɪɟɦɟɧɬɵ заɬɭɯаɧɢɹ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟ акɭɫɬɢɱɟɫкɢɯ ɷɥɟɦɟɧɬɨɜ ɩɟɪɜɨɝɨ 

кɨɧɬɭɪа. P=16 Ɇɉа, tɜх=289 
0С,tɜɵх=322 

0С [Quality factor and decrement of attenuation in the 

coolant of acoustic elements of the primary circuit. P=16 Ɇɉа, tɜх=289 
0С,tɜɵх=322 

0С]  

ɇɨɦɟɪ 
ɭɱаɫɬка 

1 2 3 4 5 6 10 11 12 13 

Q∙10
3
 1.974 2.1 5.1 0.055 7.2 2.551 4.451 0.042 5.476 2.257 

Δ∙10
-3

 1.591 1.5 0.62 56 0.44 1.232 0.7 76 0.57 1.392 

 

ȼɟɥɢɱɢɧɭ ɥɨɝаɪɢɮɦɢɱɟɫкɨɝɨ ɞɟкɪɟɦɟɧɬа ɦɨɠɧɨ ɬакɠɟ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
аɜɬɨɫɩɟкɬɪаɥɶɧɵɦ ɩɥɨɬɧɨɫɬɹɦ ɦɨɳɧɨɫɬɢ (ȺɋɉɆ) ɫɢɝɧаɥɨɜ ɨɬ ɞаɬɱɢкɨɜ ɩɭɥɶɫаɰɢɣ 
ɞаɜɥɟɧɢɹ ɢ ɜɢɛɪаɰɢɣ, ɬ.ɟ. ɩɨ ɢзɦɟɪɟɧɧɵɦ заɜɢɫɢɦɨɫɬɹɦ  аɦɩɥɢɬɭɞɵ кɨɥɟɛаɧɢɣ ɨɬ 
ɱаɫɬɨɬɵ. ɋɨɝɥаɫɧɨ Д5Ж ɞɟкɪɟɦɟɧɬ ɞɥɹ каɠɞɨɝɨ ɩɢка ɧа ȺɋɉɆ ɪаɫɫɱɢɬɵɜаɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪазɨɦ: Δ =

Ɏ Δf

f˓ 1α2
− 1

 

ɝɞɟ α =
A

A˓ ɢ Δf = f2 − f1 (зɞɟɫɶ Ⱥɪ – аɦɩɥɢɬɭɞа ɩɢка; 
 Ⱥ=0,707 Ⱥɪ, f1 ɢ f2 – зɧаɱɟɧɢɹ ɱаɫɬɨɬɵ ɩɪɢ Δp=A (ɪɢɫ. 2). 



 ȼɅɂəɇɂȿ ȾȿɄɊȿɆȿɇɌȺ ɁȺɌɍɏȺɇɂə ɄɈɅȿȻȺɇɂɃ ɌȿɉɅɈɇɈɋɂɌȿɅə 51 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(29) 2018 

 
Ɋɢɫɭɧɨк 2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɥɨɝаɪɢɮɦɢɱɟɫкɨɝɨ ɞɟкɪɟɦɟɧɬа ɩɨ ɪɟзɨɧаɧɫɧɨɣ кɪɢɜɨɣ ДThe definition of the 

logarithmic decrement for resonance curve]  

 

Ⱦɥɹ ɨɰɟɧкɢ зɧаɱɟɧɢɣ кɨɷɮɮɢɰɢɟɧɬɨɜ заɬɭɯаɧɢɹ ɢɫɩɨɥɶзɨɜаɧɵ ɫɩɟкɬɪаɥɶɧɵɟ 
ɯаɪакɬɟɪɢɫɬɢкɢ ɜɢɛɪаɰɢɣ ɢ ɩɭɥɶɫаɰɢɣ ɞаɜɥɟɧɢɹ.  

ɇа ɪɢɫɭɧкɟ 3 ɩɪɟɞɫɬаɜɥɟɧɵ зɧаɱɟɧɢɹ ɞɟкɪɟɦɟɧɬɨɜ заɬɭɯаɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ 
ɪɟзɭɥɶɬаɬаɦ ɢзɦɟɪɟɧɢɣ ȺɋɉɆ ɫɢɝɧаɥɨɜ ɨɬ ɞаɬɱɢкɨɜ ɩɭɥɶɫаɰɢɣ ɞаɜɥɟɧɢɹ ɢ ɜɢɛɪаɰɢɣ 
ɧа Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ. Ⱦɟкɪɟɦɟɧɬɵ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ зɧаɱɟɧɢɹɯ δ, ɝɞɟ δ= Δ/2π, 

Δ –ɞɟкɪɟɦɟɧɬ заɬɭɯаɧɢɹ. Ʌɨɝаɪɢɮɦɢɱɟɫкɢɟ ɞɟкɪɟɦɟɧɬɵ � ɭказаɧɵ ɜ ɞɨɥɹɯ ɨɬ зɧаɱɟɧɢɹ 
кɪɢɬɢɱɟɫкɨɝɨ ɞɟкɪɟɦɟɧɬа, ɪаɜɧɨɝɨ 2π. Ʉаɠɞɨɦɭ ɢɫɬɨɱɧɢкɭ кɨɥɟɛаɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɜɵɪаɠɟɧɧɵɣ ɩɢк ɧа ȺɋɉɆ. Ʉɨɥɟɛаɧɢɹ ɞаɜɥɟɧɢɹ ɜ каɠɞɨɦ ɢɫɬɨɱɧɢкɟ ɜɨзɧɢкɧɨɜɟɧɢɹ 
Ⱥɋȼ ɢɦɟɸɬ ɫɜɨɣ ɞɟкɪɟɦɟɧɬ заɬɭɯаɧɢɹ.  

ɂз ɫɨɩɨɫɬаɜɥɟɧɢɹ ɪɟзɭɥɶɬаɬɨɜ ɪаɫɱɟɬɨɜ, ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɜ ɬаɛɥɢɰɟ 2, ɫ ɞаɧɧɵɦɢ 
ɨɛɪаɛɨɬкɢ ɷкɫɩɟɪɢɦɟɧɬаɥɶɧɵɯ ɢзɦɟɪɟɧɢɣ, ɩɨказаɧɧɵɯ ɧа ɪɢɫɭɧкɟ 3, ɜɢɞɧа 
ɫɭɳɟɫɬɜɟɧɧаɹ ɧɟɞɨɨɰɟɧка ɷɧɟɪɝɢɢ ɞɢɫɫɢɩаɰɢɢ ɩɪɢ ɭɱɟɬɟ ɬɨɥɶкɨ ɬɨɣ ɟɟ ɱаɫɬɢ, кɨɬɨɪаɹ 
ɨɛɭɫɥɨɜɥɟɧа ɬɪɟɧɢɟɦ. Ɋаɫɱɟɬ ɞɢɫɫɢɩаɰɢɢ ɜ кɪɭɝɥɨɣ ɬɪɭɛɟ ɹɜɥɹɟɬɫɹ ɧаɢɛɨɥɟɟ ɩɪɨɫɬɨɣ 
заɞаɱɟɣ. ɉɟɪɜɵɣ кɨɧɬɭɪ Ⱥɗɋ ɜкɥɸɱаɟɬ ɪɟакɬɨɪ, Ƚɐɇ, ɩаɪɨɝɟɧɟɪаɬɨɪ, кɨɦɩɟɧɫаɬɨɪ 
ɞаɜɥɟɧɢɹ, ɫɨɟɞɢɧɟɧɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞаɦɢ Ⱦɭ-850. Ɋаɫɱɟɬ ɞɢɫɫɢɩаɰɢɢ ɷɧɟɪɝɢɢ ɜ ɬакɨɦ 
кɨɧɬɭɪɟ ɩɪɟɞɫɬаɜɥɹɟɬ зɧаɱɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ. ȼ ɥɢɬɟɪаɬɭɪɟ ɧɟ ɢɦɟɟɬɫɹ ɞɨɫɬɨɜɟɪɧɵɯ 
ɫɜɟɞɟɧɢɣ ɨ ɪаɫɱɟɬɟ ɞɢɫɫɢɩаɰɢɢ ɷɧɟɪɝɢɢ ɜ ɩɟɪɜɨɦ кɨɧɬɭɪɟ Ⱥɗɋ. ȼ ɫɬаɰɢɨɧаɪɧɵɯ 
ɪɟɠɢɦаɯ ɜ ɩɟɪɜɨɦ кɨɧɬɭɪɟ Ⱥɗɋ ɫ ȼȼɗɊ ɬɭɪɛɭɥɢзаɰɢɹ ɩɨɬɨка ɜ ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɩɪɢɜɨɞɢɬ к ɩɟɪɟɞаɱɟ ɷɧɟɪɝɢɢ ɨɬ ɩɨɬɨка к кɨɧɫɬɪɭкɰɢɢ. 

Ɉɩɵɬ ɷкɫɩɥɭаɬаɰɢɢ Ⱥɗɋ ɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɫ ɪɟакɬɨɪаɦɢ ɬɢɩа ȼȼɗɊ 1000, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɜɪɟɠɞɟɧɢɹɯ ɫɜаɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɝɥаɜɧɨɝɨ ɰɢɪкɭɥɹɰɢɨɧɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞа ɫ ɝɨɪɹɱɢɦ ɢ ɯɨɥɨɞɧɵɦ кɨɥɥɟкɬɨɪаɦɢ ɩаɪɨɝɟɧɟɪаɬɨɪа Д6Ж, ɫ ɩаɬɪɭɛкаɦɢ 
кɨɦɩɟɧɫаɬɨɪа ɞаɜɥɟɧɢɹ ɢ ɧа ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɢз ɪɟакɬɨɪа Д7Ж. Ɋɟɝɭɥɹɪɧɨ ɜɨзɧɢкаɸɳɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ Ɋɍ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɢɢ ɪɹɞа 
ɫɜаɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɬɪɟɛɨɜаɧɢɹɦ ɛɟзɨɩаɫɧɨɣ ɷкɫɩɥɭаɬаɰɢɢ Ⱥɗɋ Д8, 9, 10Ж. 

ɉɪɢ ɪаɛɨɬɟ Ⱥɗɋ ɜ ɦаɧɟɜɪɟɧɧɵɯ ɪɟɠɢɦаɯ ɱɢɫɥɨ ɢɦɩɭɥɶɫɧɵɯ ɜɨзɞɟɣɫɬɜɢɣ, как 
ɩɨказаɧɨ ɜɵɲɟ, зɧаɱɢɬɟɥɶɧɨ ɜɨзɪаɫɬаɟɬ ɢ кɨɥɢɱɟɫɬɜɨ ɰɢкɥɨɜ ɜ ɩɪɨɰɟɫɫɟ ɢɯ заɬɭɯаɧɢɹ 
заɜɢɫɢɬ ɨɬ ɞɨɛɪɨɬɧɨɫɬɢ ɩɨɬɨка ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ акɭɫɬɢɱɟɫкɢɯ ɷɥɟɦɟɧɬаɯ (ɭɱаɫɬкаɯ) 
ɨɛɪазɭɸɳɢɯ ɩɟɪɜɵɣ кɨɧɬɭɪ ȼȼɗɊ.  
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Ɋɢɫɭɧɨк 3 – ɋɪаɜɧɟɧɢɟ заɜɢɫɢɦɨɫɬɟɣ δ(f) ɞɥɹ ȾɉȾ ɢ ɞаɬɱɢкɨɜ ɜɢɛɪаɰɢɣ Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ [Comparison of 

δ(f) dependencies for the sensor of the pressure pulsation and vibration sensors, measured at Rostov NPP]  

 

Ⱥɧаɥɢз ɛɨɥɶɲɨɝɨ ɨɛɴɟɦа ɞаɧɧɵɯ ɩɨказаɥ, ɱɬɨ ɞɟкɪɟɦɟɧɬɵ заɬɭɯаɧɢɹ ɩɭɥɶɫаɰɢɣ 
ɞаɜɥɟɧɢɹ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟ ɦɨɝɭɬ ɛɵɬɶ ɦɟɧɶɲɟ, зɧаɱɟɧɢɣ ɭказаɧɧɵɯ ɞɥɹ  
ɨɛɨɪɭɞɨɜаɧɢɹ Д2Ж. ɋɨɩɨɫɬаɜɥɟɧɢɟ ɪɟзɭɥɶɬаɬɨɜ ɪаɫɱɟɬа, ɩɪɟɞɫɬаɜɥɟɧɧɵɯ ɜ ɬаɛɥɢɰɟ 2, ɫ 
ɞаɧɧɵɦɢ ɨɛɪаɛɨɬкɢ ɷкɫɩɟɪɢɦɟɧɬаɥɶɧɵɯ ɢзɦɟɪɟɧɢɣ ɭказɵɜаɟɬ ɧа ɫɭɳɟɫɬɜɟɧɧɭɸ 
ɧɟɞɨɨɰɟɧкɭ ɞɢɫɫɢɩаɰɢɢ ɷɧɟɪɝɢɢ ɩɪɢ ɭɱɟɬɟ ɬɨɥɶкɨ ɬɨɣ ɟɟ ɱаɫɬɢ, кɨɬɨɪаɹ ɨɛɭɫɥɨɜɥɟɧа 
ɬɪɟɧɢɟɦ. 

Ɍɪɟɛɨɜаɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧаɞɟɠɧɨɣ ɪаɛɨɬɵ Ⱥɗɋ ɜ ɦаɧɟɜɪɟɧɧɵɯ ɪɟɠɢɦаɯ, ɫ 
ɭɱɟɬɨɦ ɢɦɩɭɥɶɫɧɵɯ ɧаɝɪɭзɨк, ɜɨзɧɢкаɸɳɢɯ ɩɪɢ ɨɬкɥɸɱɟɧɢɢ/ɜкɥɸɱɟɧɢɢ ɪазɧɨɝɨ 
кɨɥɢɱɟɫɬɜа ȽɐɇȺ, ɞɥɹ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɪаɫɯɨɞа ɬɟɩɥɨɧɨɫɢɬɟɥɹ I-ɝɨ кɨɧɬɭɪа ɹɜɥɹɟɬɫɹ 
акɬɭаɥɶɧɨɣ заɞаɱɟɣ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ заɞаɱɢ ɧɟɨɛɯɨɞɢɦ ɩɨɢɫк ɢ ɪазɪаɛɨɬка 
ɷɮɮɟкɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫкɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɩɨɞаɜɥɟɧɢɹ ɜɵɫɨкɨɰɢкɥɨɜɵɯ 
ɜɢɛɪɨакɭɫɬɢɱɟɫкɢɯ ɧаɝɪɭзɨк ɧа ɨɛɨɪɭɞɨɜаɧɢɟ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ за ɧаɞɟɠɧɨɫɬɶ ɢ 
ɛɟзɨɩаɫɧɨɫɬɶ Ⱥɗɋ. Ʉ ɧаɢɛɨɥɟɟ ɩɟɪɫɩɟкɬɢɜɧɵɦ ɧаɩɪаɜɥɟɧɢɹɦ ɬɟɯɧɨɥɨɝɢɱɟɫкɢɯ 
ɪɟɲɟɧɢɣ ɞɥɹ ɩɨɞаɜɥɟɧɢɹ ɜɵɫɨкɨɰɢкɥɨɜɵɯ ɜɢɛɪɨакɭɫɬɢɱɟɫкɢɯ ɧаɝɪɭзɨк ɧа 
ɨɛɨɪɭɞɨɜаɧɢɟ Ⱥɗɋ ɨɬɧɨɫɹɬɫɹ ɩɪɨɜɨɞɢɦɵɟ ɇɂɍ Ɇɗɂ ɪазɪаɛɨɬкɢ акɭɫɬɢɱɟɫкɢɯ 
ɮɢɥɶɬɪɨɜ ɱаɫɬɨɬ Д11Ж. 

Ɉɩɟɪɟɠаɸɳɟɟ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɟкɬɧɨ-кɨɧɫɬɪɭкɬɨɪɫкɭɸ ɞɨкɭɦɟɧɬаɰɢɸ ɢзɦɟɧɟɧɢɣ, 
ɩɪɢɞаɸɳɢɯ ɨɛɨɪɭɞɨɜаɧɢɸ ɩɟɪɜɨɝɨ кɨɧɬɭɪа ɫɜɨɣɫɬɜ акɭɫɬɢɱɟɫкɢɯ ɮɢɥɶɬɪɨɜ ɫ 
ɭɩɪаɜɥɹɟɦɵɦ ɞɢаɩазɨɧɨɦ ɩаɪаɦɟɬɪɨɜ, ɨɛɟɫɩɟɱɢɬ Ⱥɗɋ ɫ ȼȼɗɊ ɞɨɥɝɨɜɪɟɦɟɧɧɵɟ 
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кɨɧкɭɪɟɧɬɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜа, ɨɫɧɨɜаɧɧɵɟ ɧа ɪазɪаɛɨɬкɟ ɢ ɩɪɢɦɟɧɟɧɢɢ ɧа ɩɪакɬɢкɟ 
ɧаɭɱɧɨ ɨɛɨɫɧɨɜаɧɧɵɯ ɩɪɨɪɵɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

 

ȼɕȼɈȾɕ 

 

1) Ʌɨɝаɪɢɮɦɢɱɟɫкɢɟ ɞɟкɪɟɦɟɧɬɵ заɬɭɯаɧɢɹ кɨɥɟɛаɧɢɣ ɞаɜɥɟɧɢɹ ɜ акɭɫɬɢɱɟɫкɢɯ 
ɷɥɟɦɟɧɬаɯ ɩɟɪɜɨɝɨ кɨɧɬɭɪа ȼȼɗɊ-1000, ɫɨɟɞɢɧɹɟɦɵɯ ɫɜаɪкɨɣ: ɫ ɞɵɯаɬɟɥɶɧɵɦ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ кɨɦɩɟɧɫаɬɨɪа ɞаɜɥɟɧɢɹ; ɫ ɜɯɨɞɨɦ/ɜɵɯɨɞɨɦ ɪɟакɬɨɪа; ɫ ɝɨɪɹɱɢɦ ɢ 
ɯɨɥɨɞɧɵɦ кɨɥɥɟкɬɨɪаɦɢ  ɩаɪɨɝɟɧɟɪаɬɨɪа ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
кɨɧɫɬɪɭкɰɢɣ ɜɟɥɢɱɢɧ. 

2) ȼ ɩɪɨɟкɬɧɨɣ ɞɨкɭɦɟɧɬаɰɢɢ Ⱥɗɋ ɫ ȼȼɗɊ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ɢ 
ɧɨɪɦɢɪɨɜаɧɢɟ ɥɨɝаɪɢɮɦɢɱɟɫкɢɯ ɞɟкɪɟɦɟɧɬɨɜ заɬɭɯаɧɢɹ кɨɥɟɛаɧɢɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɨɛɨɪɭɞɨɜаɧɢɢ ɩɟɪɜɨɝɨ кɨɧɬɭɪа. 

3) ȼɵɫɨкаɹ ɞɨɛɪɨɬɧɨɫɬɶ ɫɨɟɞɢɧɹɟɦɵɯ ɫɜаɪкɨɣ акɭɫɬɢɱɟɫкɢɯ ɷɥɟɦɟɧɬɨɜ  
ɹɜɥɹɸɬɫɹ ɞɢаɝɧɨɫɬɢɱɟɫкɢɦ ɩɪɢзɧакɨɦ ɩɨɬɟɧɰɢаɥɶɧɨ ɨɩаɫɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɫɜаɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ. 

4) ɉɪɢɞаɧɢɟ ɧа ɷɬаɩɟ ɩɪɨɟкɬɢɪɨɜаɧɢɹ ɨɛɨɪɭɞɨɜаɧɢɸ ɩɟɪɜɨɝɨ кɨɧɬɭɪа ɫɜɨɣɫɬɜ 
акɭɫɬɢɱɟɫкɢɯ ɮɢɥɶɬɪɨɜ ɫ ɭɩɪаɜɥɹɟɦɵɦ ɞɢаɩазɨɧɨɦ ɩаɪаɦɟɬɪɨɜ, ɨɛɟɫɩɟɱɢɬ Ⱥɗɋ ɫ 
ȼȼɗɊ ɞɨɥɝɨɜɪɟɦɟɧɧɵɟ кɨɧкɭɪɟɧɬɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜа. 
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Abstract – The operation of the NPP power unit in maneuverable modes in comparison with the 

operation in the basic mode creates additional low-cycle and high-cycle loads on the equipment. 

The number of cycles depends on the energy dissipation in the process of attenuation of pressure 

oscillations and vibrations in the acoustic elements (sections) forming the first WWER circuit. It is 

shown that the results of approximate theoretical estimates of the damping decrements differ 

significantly from the values of the signal power spectra of pulsation pressure and vibration 

sensors determined by the results of measurements of the auto-spectral power densities. It is 

concluded From the comparison of the results that careful experimental studies of energy 

dissipation are necessary when the main circulation pumps are turned off / on. It was established 

that the connections of the main circulation pipe sections: with the respiratory pipe of the pressure 

compensator; at the inlet and outlet of the reactor; with hot and cold collector steam generators 

have small logarithmic decrements of attenuation of pressure fluctuations. The number of high-

cycle loads in these compounds when the plant operates not only in maneuverable, but also in 

basic modes exceeds design estimates and it is one of the causes of welded joint damage. NRU 

MEI develops acoustic frequency filters to suppress high-cycle vibration-acoustic loads. 
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