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Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɚɹ 
ɦɨɞɟɥɶ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɫ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɧɟ 
ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɹ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɜɟɪɨɹɬɧɨɫɬɧɚɹ 
ɦɨɞɟɥɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɟɝɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɞɧɨɪɨɞɧɨɫɬɢ ɛɟɬɨɧɚ. Ɋɟɚɥɢɡɚɰɢɹ ɷɬɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɫɬɢɦɭɥɨɦ ɩɨɜɵɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ.  

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ, ɩɪɢɡɦɟɧɧɚɹ 
ɩɪɨɱɧɨɫɬɶ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɪɚɫɱɟɬɧɚɹ ɦɨɞɟɥɶ, ɫɢɫɬɟɦɧɵɣ 
ɩɨɞɯɨɞ.   
  

ȼɜɟɞɟɧɢɟ 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɡɚɜɢɫɢɬ 

ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ. Ɏɚɤɬɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ 
ɛɟɬɨɧɚ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɩɪɢɧɹɬɨɣ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ. 
ɋɭɳɟɫɬɜɭɸɳɚɹ ɦɨɞɟɥɶ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ ɫ ɷɦɩɢɪɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬ 
ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɧɟ ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. Ɉɩɵɬɧɵɯ 
ɞɚɧɧɵɯ ɛɵɜɚɟɬ ɫɨɜɟɪɲɟɧɧɨ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɞɥɹ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɱɧɨɫɬɢ ɤɚɤ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɪɚɫɱɟɬɨɜ. ɋɟɪɶɟɡɧɵɦ 
ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ ɩɟɪɟɯɨɞɚ ɤ ɜɟɪɨɹɬɧɨɫɬɧɵɦ 
ɦɟɬɨɞɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ 
ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜ ɜɢɞɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɨɩɵɬɧɵɯ 
ɨɛɪɚɡɰɚɯ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɱɢɜɨɫɬɢ ɩɪɨɱɧɨɫɬɧɵɯ 

ɫɜɨɣɫɬɜ (ɨɞɧɨɪɨɞɧɨɫɬɢ). ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɦɨɞɟɥɶ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, 
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɫɬɟɦɧɨɝɨ 
ɩɨɞɯɨɞɚ.      

Ɇɨɞɟɥɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ  
Ɉɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɱɧɨɫɬɢ ɧɚ 

ɫɠɚɬɢɟ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ 
(ɧɨɪɦɚɬɢɜɧɚɹ ɤɭɛɢɤɨɜɚɹ ɩɪɨɱɧɨɫɬɶ Rn ɜ Ɇɉɚ), 
ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɱɧɨɫɬɢ 
ɫɬɚɧɞɚɪɬɧɵɯ ɤɭɛɨɜ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,95 ɢ 
ɨɞɧɨɪɨɞɧɨɫɬɶɸ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɣ ɨɛɵɱɧɨ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ vb = 
0,135 [1].   

ȼ ɪɚɫɱɟɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɩɪɟɞɟɥɶɧɵɦ 
ɫɨɫɬɨɹɧɢɹɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ 
Rbn ɢɥɢ Rb ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɭɩɩɵ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɨɬ 
ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɱɧɨɫɬɢ ɤɭɛɨɜ ɤ ɧɨɪɦɚɬɢɜɧɨɣ 
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ɩɪɨɱɧɨɫɬɢ ɩɪɢɡɦ ɫɥɭɠɢɬ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ, 
ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ kbn = Rbn/Rn, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧ ɢɡ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɵ 

 ВВRbn 00125,077,0   > 0,72ȼ.       (1) 

ɉɨ ɮɨɪɦɭɥɟ (1) ɜɵɱɢɫɥɟɧɵ ɧɨɪɦɚɬɢɜɧɵɟ 
ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɛɟɬɨɧɚ ɨɫɟɜɨɦɭ 
ɫɠɚɬɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɛɟɬɨɧɚ. ȼ 
ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ, 
ɩɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɨɦ ɩɨ ɮɨɪɦɭɥɟ (1) ɢ 
ɨɤɪɭɝɥɟɧɧɵɟ ɞɨ 0,5 Ɇɉɚ ɧɨɪɦɚɬɢɜɧɵɟ 
ɡɧɚɱɟɧɢɹ Д2Ж. 

 

Ɍɚɛɥɢɰɚ 1 – ɇɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ 

ɂɫɬɨɱɧɢɤ ɇɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɤɥɚɫɫɟ ɛɟɬɨɧɚ, Ɇɉɚ 

ȼ10 ȼ15 ȼ20 ȼ25 ȼ30 ȼ35 ȼ40 ȼ45 ȼ50 ȼ55 ȼ60 

(1) 7,57 11,2 14,9 18,5 22,0 25,4 28,8 32,1 36,2 38,5 41,7 

[4] 7,5 11,0 15,0 18,5 22,0 25,5 29,0 32,0 36,0 39,5 43,0 
 

Ⱦɥɹ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɟɬɨɧɨɜ ȼ55 ɢ ȼ60 
ɜɫɬɭɩɚɟɬ ɜ ɫɢɥɭ ɨɝɪɚɧɢɱɟɧɢɟ ɮɨɪɦɭɥɵ (1), ɨ 
ɤɨɬɨɪɨɦ ɢɧɨɝɞɚ ɡɚɛɵɜɚɸɬ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɩɪɢɧɢɦɚɸɬ ɨɲɢɛɨɱɧɵɟ ɪɟɲɟɧɢɹ Д3Ж.  

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ 
ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɪɚɫɱɟɬɚɯ, ɨɛɵɱɧɨ ɨɛɪɚɳɚɸɬɫɹ 
ɤ ɡɚɜɢɫɢɦɨɫɬɢ  vRR bbn 64,11 . Ʉɥɚɫɫ 
ɛɟɬɨɧɚ ɢɥɢ ɧɨɪɦɚɬɢɜɧɚɹ ɤɭɛɢɤɨɜɚɹ ɩɪɨɱɧɨɫɬɶ 
ɬɚɤɠɟ ɫɜɹɡɚɧɚ ɫɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ 
ɤɭɛɢɤɨɜɨɣ ɩɪɨɱɧɨɫɬɢ ɚɧɚɥɨɝɢɱɧɨɣ 
ɡɚɜɢɫɢɦɨɫɬɶɸ  vRRn 64,11 .  

ɂɡ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɷɬɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɞɜɚ ɜɵɜɨɞɚ: ɥɢɛɨ 
ɧɨɪɦɚɬɢɜɧɨɟ ɢ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɪɚɜɧɵ, 
ɥɢɛɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ 
ɛɟɬɨɧɚ ɜ ɤɭɛɚɯ ɢ ɩɪɢɡɦɚɯ ɪɚɡɥɢɱɧɵ. 
Ɍɪɟɛɭɟɬɫɹ ɜɵɯɨɞ ɢɡ ɷɬɨɣ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ.   

 ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɬɨɥɶɤɨ ɤɥɚɫɫ ɛɟɬɨɧɚ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɜ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɚɯ ɧɟ ɭɩɨɦɢɧɚɟɬɫɹ. ɋɨɝɥɚɫɧɨ ɫɜɨɞɭ 
ɩɪɚɜɢɥ Д4Ж ɪɚɫɱɟɬɧɵɟ ɢ ɧɨɪɦɚɬɢɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɟɬɨɧɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɬɚɛɥɢɰɚɦ ɋɉ Д2Ж ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɧɨɝɨ 
ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɩɨ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ. 
Ɂɧɚɱɟɧɢɟ ɭɫɥɨɜɧɨɝɨ ɤɥɚɫɫɚ ɛɟɬɨɧɚ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
B = 0,8R , ɝɞɟ R  – ɫɪɟɞɧɹɹ ɤɭɛɢɤɨɜɚɹ 
ɩɪɨɱɧɨɫɬɶ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɢɫɩɵɬɚɧɢɣ ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ ɦɟɬɨɞɚɦɢ ɢɥɢ 
ɢɫɩɵɬɚɧɢɟɦ ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɤɨɧɫɬɪɭɤɰɢɣ 
ɨɛɪɚɡɰɨɜ ɛɟɬɨɧɚ. ɉɪɢ ɛɨɥɶɲɢɯ ɨɛɴɟɦɚɯ 
ɪɚɛɨɬ ɩɨ ɨɰɟɧɤɟ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɨɰɟɧɤɢ.      

Ɏɨɪɦɭ, ɜɢɞ, ɪɚɡɦɟɪɵ ɨɛɪɚɡɰɨɜ, ɦɟɬɨɞɵ ɢɯ 
ɢɫɩɵɬɚɧɢɹ ɢ ɪɚɫɱёɬɚ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ ȽɈɋɌ 
[2,5Ж. ɉɪɢɦɟɧɟɧɢɟ ɩɪɢɡɦ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɜ ɷɬɢɯ ɫɬɚɧɞɚɪɬɚɯ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ.  

Ⱦɨ 1976 ɝ. ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɱɧɨɫɬɢ ɧɚ 
ɫɠɚɬɢɟ ɩɪɢɧɢɦɚɥɢ ɦɚɪɤɭ ɛɟɬɨɧɚ M, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɫɪɟɞɧɟɣ ɩɪɨɱɧɨɫɬɢ 
ɫɬɚɧɞɚɪɬɧɵɯ ɤɭɛɨɜ R ɜ ɤȽɫ/ɫɦ2, ɚ 
ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ 
ɩɨɥɭɱɚɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɪɤɢ 
ɭɦɧɨɠɟɧɢɟɦ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ kb = 0,7 – 0,8. 
ɉɪɨɮ. Ƚɜɨɡɞɟɜ Ⱥ.Ⱥ. ɨɬɦɟɱɚɥ, ɱɬɨ ɜ ɨɬɧɨɲɟɧɢɢ 
ɜɟɥɢɱɢɧɵ kb, ɤɨɬɨɪɭɸ, ɤɚɡɚɥɨɫɶ ɛɵ, ɧɟɬɪɭɞɧɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɧɟɬ ɞɨɫɬɚɬɨɱɧɨɣ ɹɫɧɨɫɬɢ Д6Ж.  

ȼ ɧɨɪɦɚɯ 1976 ɝ. ɛɵɥɚ ɩɪɢɧɹɬɚ 
ɷɦɩɢɪɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɧɨɪɦɚɬɢɜɧɨɣ 
ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ  

 RRR nbn 0001,077,0   > 0,72Rn,    (2) 

ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɞɥɹ ɧɚɢɛɨɥɟɟ ɫɥɚɛɵɯ 
ɛɟɬɨɧɨɜ kbn = 0,77 (ɜɦɟɫɬɨ kb = 0,8), ɚ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ ɞɨ ɩɪɨɟɤɬɧɨɣ 
ɦɚɪɤɢ M500 ɨɧ ɫɧɢɠɚɥɫɹ ɞɨ 0,72 ɢ ɞɚɥɟɟ 
ɨɫɬɚɜɚɥɫɹ ɩɨɫɬɨɹɧɧɵɦ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɨɪɦɭɥɚ (1) 
ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ (2), ɜɵɡɜɚɧɧɵɯ ɜ ɨɫɧɨɜɧɨɦ 
ɢɡɦɟɧɟɧɢɟɦ ɟɞɢɧɢɰ ɢɡɦɟɪɟɧɢɹ.  

ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɚɡɛɪɨɫ ɨɩɵɬɧɵɯ 
ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤ: ɨɬ 0,6 ɢ ɞɨ 0,9. 
Ȼɨɥɶɲɨɣ ɪɚɡɛɪɨɫ ɨɛɵɱɧɨ ɨɛɴɹɫɧɹɸɬ 
ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɢɫɩɵɬɚɧɢɣ ɤɭɛɨɜ ɢ 
ɨɫɨɛɟɧɧɨ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶɸ ɭɫɥɨɜɢɣ ɬɪɟɧɢɹ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ, ɩɨɞɜɟɪɝɚɟɦɵɯ ɞɟɣɫɬɜɢɸ 
ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. ɉɨ ɞɚɧɧɵɦ Ƚɜɨɡɞɟɜɚ 
Ⱥ.Ⱥ., «ɞɚɠɟ ɜ ɩɪɟɞɟɥɚɯ ɨɬɞɟɥɶɧɵɯ ɝɪɭɩɩ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ vk 
ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ ɪɟɞɤɨ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 10%, ɚ 
ɢɧɨɝɞɚ ɫɨɫɬɚɜɥɹɟɬ ɢ 15%». ɉɨ ɟɝɨ ɦɧɟɧɢɸ, 
ɧɨɪɦɚɬɢɜɧɭɸ ɩɪɢɡɦɟɧɧɭɸ ɩɪɨɱɧɨɫɬɶ 
ɫɥɟɞɨɜɚɥɨ ɛɵ ɜɵɱɢɫɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 






  22

64,11 kbbn vvkRR ,            (3) 

ɝɞɟ bk  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, v ɢ vk – 
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ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 
ɤɭɛɨɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ.  

ɉɨɫɤɨɥɶɤɭ ɧɨɪɦɚɬɢɜɧɚɹ ɤɭɛɢɤɨɜɚɹ 
ɩɪɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 vRRn 64,11 , ɬɨ ɞɥɹ ɩɟɪɟɯɨɞɚ ɨɬ ɧɟё ɤ 
ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ Ƚɜɨɡɞɟɜ 
Ⱥ.Ⱥ.ɢɫɩɨɥɶɡɨɜɚɥ ɡɧɚɱɟɧɢɟ kbn ɜ ɜɢɞɟ 
ɨɬɧɨɲɟɧɢɹ 

 vvvkk kbbn 64,11/64,11
22 




  .     (4) 

ɉɪɢ v = 0,135 ɢ vk = 0,1 ɢɦ ɩɨɥɭɱɟɧɨ kbn = 

0,92 bk . ɋɪɟɞɧɢɟ ɨɩɵɬɧɵɟ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ bk  

ɪɚɜɧɵ ɩɪɢɦɟɪɧɨ 0,78 ɞɥɹ ɜɵɫɨɤɢɯ ɦɚɪɨɤ ɢ 0,83 
ɞɥɹ ɧɢɡɤɢɯ ɦɚɪɨɤ ɬɹɠɟɥɵɯ ɛɟɬɨɧɨɜ. ɉɨ 
Ƚɜɨɡɞɟɜɭ Ⱥ.Ⱥ. ɷɦɩɢɪɢɱɟɫɤɚɹ ɮɨɪɦɭɥɚ (2) 
ɩɨɥɭɱɟɧɚ ɢɡ ɚɧɚɥɢɡɚ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ 
(3).  

ȼ ɪɚɛɨɬɟ [7] ɨɩɵɬɧɵɣ ɨɛɪɚɡɟɰ ɛɟɬɨɧɚ ɜ 
ɜɢɞɟ ɩɪɢɡɦɵ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ 
ɫɢɫɬɟɦɚ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧёɧɧɵɦɢ 
ɤɭɛɚɦɢ (ɪɢɫ. 1) Д7Ж. Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɤɭɛɨɜ ɜ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɱɢɫɥɟɧɧɨ ɪɚɜɧɨ 
ɡɧɚɱɟɧɢɸ ɝɢɛɤɨɫɬɢ ɩɪɢɡɦɵ, ɬ.ɟ. ahn  .  

Ɍɚɤ ɤɚɤ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɨɪɢɟɧɬɢɪɭɟɬ ɧɚ 
ɨɩɟɪɚɰɢɢ ɫɨ ɫɥɭɱɚɣɧɵɦɢ ɜɟɥɢɱɢɧɚɦɢ, ɬɨ ɢ 
ɫɢɫɬɟɦɧɚɹ ɦɨɞɟɥɶ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ 

ɩɪɢɡɦɵ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɜɟɪɨɹɬɧɨɫɬɧɵɯ. 
ɂɞɟɹ ɫɢɫɬɟɦɧɨɣ ɦɨɞɟɥɢ ɩɪɢɡɦɚɬɢɱɟɫɤɢɯ 
ɨɛɪɚɡɰɨɜ ɛɟɬɨɧɚ ɩɪɨɜɟɪɟɧɚ ɫɪɚɜɧɟɧɢɟɦ 
ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɢɡ ɚɧɚɥɢɡɚ ɧɨɪɦ ɪɚɡɧɵɯ 
ɫɬɪɚɧ Д8Ж, ɫ ɪɚɫɱɟɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, 
ɜɵɱɢɫɥɟɧɧɵɦɢ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɜɚɪɢɚɰɢɢ v 
= 0,25, ɯɚɪɚɤɬɟɪɧɨɦ ɞɥɹ ɛɨɥɶɲɢɯ 
ɫɬɪɨɣɩɥɨɳɚɞɨɤ ɫ ɩɪɢɜɨɡɧɵɦ ɛɟɬɨɧɨɦ ɢ 
ɧɨɪɦɚɥɶɧɵɦ ɤɨɧɬɪɨɥɟɦ ɢɥɢ ɞɥɹ ɦɚɥɵɯ 
ɫɬɪɨɣɩɥɨɳɚɞɨɤ ɫ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 
ɦɟɫɬɟ Д9Ж. ɗɬɢ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɋɢɫ. 1. ɋɢɫɬɟɦɧɚɹ ɦɨɞɟɥɶ  
ɩɪɢɡɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɰɚ 

 

 

Ɍɚɛɥɢɰɚ 2 – ɍɫɪɟɞɧɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ bk  

ɂɫɬɨɱɧɢɤ Ƚɢɛɤɨɫɬɶ ɩɪɢɡɦɟɧɧɵɯ ɨɛɪɚɡɰɨɜ λ = n 
0,5 1,0 1,5 2,0 3,0 4,0 

[8] 1,39 1,0 0,9 0,85 0,8 0,75 

(5) - - - 0,86 0,79 0,74 
 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɱɢɫɥɟɧɵ ɩɨ 
ɮɨɪɦɭɥɚɦ Ⱥ.Ɋ. Ɋɠɚɧɢɰɵɧɚ, ɩɨɥɭɱɟɧɧɵɦ ɢɦ 
ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɨ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɦɢɧɢɦɭɦɨɜ ɧɟɫɤɨɥɶɤɢɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 
ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɢɫɬɟɦɚɦ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɡɪɭɲɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 
ɧɚɢɛɨɥɟɟ ɫɥɚɛɨɦɭ ɢɡ ɧɢɯ Д10Ж.    

Ɏɨɪɦɭɥɵ Ⱥ.Ɋ. Ɋɠɚɧɢɰɵɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɵ 
ɜ ɜɢɞ, ɭɞɨɛɧɵɣ ɞɥɹ ɚɧɚɥɢɡɚ ɫɪɟɞɧɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ  

bk = bR /R : bk = 1 – tv,                 (5) 

ɝɞɟ t = 0,5642 ɩɪɢ n = 2, t = 0,8463 ɩɪɢ n = 
3 ɢ t = 1,0291 ɩɪɢ n = 4. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɨɰɟɧɤɢ 
ɩɚɪɚɦɟɬɪɨɜ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ, ɜ 
ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɢɯ ɢɡɦɟɧɱɢɜɨɫɬɢ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɋɬɴɸɞɟɧɬɚ Д11Ж. ɉɨɷɬɨɦɭ ɩɪɨɱɧɨɫɬɶ 
ɩɪɢɡɦɟɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ 
ɩɪɢɦɟɦ ɪɚɜɧɨɣ ɝɪɚɧɢɱɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɞɨɜɟɪɢɬɟɥɶɧɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɬɨɠɞɟɫɬɜɟɧɧɨɦɭ 
ɦɢɧɢɦɚɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ ɤɭɛɢɱɟɫɤɨɝɨ 
ɷɥɟɦɟɧɬɚ R  

  bnb kRnvtRR 111 /1   ,              (6) 

ɝɞɟ 1nt – ɤɨɷɮɮɢɰɢɟɧɬ ɋɬɴɸɞɟɧɬɚ, 
ɭɱɢɬɵɜɚɸɳɢɣ ɨɲɢɛɤɭ, ɞɨɩɭɫɤɚɟɦɭɸ ɩɪɢ 
ɨɰɟɧɤɟ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɱɢɫɥɚ ɢɫɩɵɬɚɧɢɣ n 
(ɱɢɫɥɚ ɤɭɛɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
n = ∞; v – ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ 
ɛɟɬɨɧɚ (ɜ ɫɤɨɛɤɚɯ ɡɧɚɤ «ɦɢɧɭɫ» 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɚɡɪɭɲɟɧɢɢ ɫɢɫɬɟɦɵ ɫ 
ɦɟɧɟɟ ɩɪɨɱɧɨɝɨ ɷɥɟɦɟɧɬɚ). 

ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ nvtk nb /1 1  

ɨɩɪɟɞɟɥёɧɧɵɟ ɩɪɢ ɡɧɚɱɟɧɢɹɯ 1nt , ɜɡɹɬɵɯ ɢɡ 
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ɬɚɛɭɥɢɪɨɜɚɧɧɵɯ ɬɚɛɥɢɰ t-ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ 
ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɨɰɟɧɤɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɫ 
ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ 0,95, 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. ɉɪɢ ɜɵɱɢɫɥɟɧɢɢ 
ɨɬɧɨɲɟɧɢɹ kbn/ bk ɩɨ ɮɨɪɦɭɥɟ (4) ɩɨ 
ɩɪɟɞɥɨɠɟɧɢɸ Ⱥ.Ⱥ. Ƚɜɨɡɞɟɜɚ ɩɪɢɧɹɬɨ vk = 0,1.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ 
ɩɪɢɡɦ ɫ ɝɢɛɤɨɫɬɶɸ λ = 4 ɩɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ 
bk = 1 – 1,175v = 0,71… 0,94. Ɍɟɩɟɪɶ ɦɨɠɧɨ 

ɨɛɴɹɫɧɢɬɶ ɛɨɥɶɲɨɣ ɪɚɡɛɪɨɫ ɷɬɢɯ ɡɧɚɱɟɧɢɣ 
ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɫɜɨɣɫɬɜ ɛɟɬɨɧɚ, ɤɨɬɨɪɚɹ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɚɪɢɚɰɢɢ v.  

Ɉɬɦɟɬɢɦ, ɱɬɨ ɨɩɵɬɧɵɦ ɡɧɚɱɟɧɢɹɦ bk = 

0,78 - 0,83, ɩɪɢɜɟɞɟɧɧɵɦ Ⱥ.Ⱥ.Ƚɜɨɡɞɟɜɵɦ, ɢ 
ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ 
ɮɨɪɦɭɥɟ (1) kbn = 0,72 – 0,77 ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ v = 
0,135 – 0,2.  

 

Ɍɚɛɥɢɰɚ 3 – Ʉɨɷɮɮɢɰɢɟɧɬɵ bk ɢ kbn 

ɉɚɪɚɦɟɬɪɵ Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ v 

0,05 0,1 0,135 0,15 0.2 0,25 

kbn/ bk  (4) 0,89 0,92 0,93 0,93 0,94 0,95 

bk (6) 0,94 0,88 0,84 0,82 0,77 0,71 

kbn 0,84 0,81 0,78 0,76 0,73 0,67 
 

ɉɪɢɜɟɞɟɦ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɟɪɨɜ 
ɩɪɢɦɟɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ. 

1. ɂɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɩɪɨɟɤɬɧɵɣ ɤɥɚɫɫ 
ɛɟɬɨɧɚ B15. ɉɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɜɚɪɢɚɰɢɢ v = 
0,135 ɩɨ ɬɚɛɥɢɰɟ 3 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ kbn = 0,78. ȼɵɱɢɫɥɹɟɦ Rbn = kbnB = 
0,78·15 = 11,7 Ɇɉɚ. ɉɪɢ ɬɪɚɞɢɰɢɨɧɧɨɦ 
ɪɟɲɟɧɢɢ ɩɪɢ B15 ɩɨ ɬɚɛɥ. 1 Rbn = 11 Ɇɉɚ. 

2. ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ R = 15 Ɇɉɚ. ɉɪɢ v = 0,135 
ɩɨ ɬɚɛɥ. 3 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ kbn = 0,78. ȼɵɱɢɫɥɹɟɦ ȼ = 15(1 – 
1,64·0,135) = 11,7 Ɇɉɚ ɢ Rbn = 0,78·11,7 = 9,1 
Ɇɉɚ. ɉɪɢ ɬɪɚɞɢɰɢɨɧɧɨɦ ɪɟɲɟɧɢɢ ɩɪɢ B11,7 
ɩɨ ɬɚɛɥ. 1 Rbn = 8,7 Ɇɉɚ. 

3. ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ 
ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ R = 15 Ɇɉɚ ɢ v = 0,1. ɉɨ 
ɬɚɛɥ. 3 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ 
kbn = 0,81. ȼɵɱɢɫɥɹɟɦ ȼ = 15(1 – 1,64·0,1) = 
12,5 Ɇɉɚ ɢ Rbn = 0,81·12,5 = 10,1 Ɇɉɚ. ɉɪɢ 
ɬɪɚɞɢɰɢɨɧɧɨɦ ɪɟɲɟɧɢɢ ɩɪɢ B12,5 ɩɨ ɬɚɛɥ. 1 
Rbn = 9,25 Ɇɉɚ. 

4. ȼ ɩɪɟɞɵɞɭɳɟɦ ɩɪɢɦɟɪɟ v = 0,2. ɉɨ 
ɬɚɛɥɢɰɟ 3 ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɡɦɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɢ kbn = 0,73. ȼɵɱɢɫɥɹɟɦ ȼ = 15(1 – 
1,64·0,2) = 10,1 Ɇɉɚ ɢ Rbn = 0,73·10,1 = 7,4 
Ɇɉɚ. ɉɪɢ ɬɪɚɞɢɰɢɨɧɧɨɦ ɪɟɲɟɧɢɢ ɩɪɢ B10,1 
ɩɨ ɬɚɛɥɢɰɟ 1 Rbn = 7,6 Ɇɉɚ. 

ɉɨɤɚɡɚɬɟɥɶɧɵ ɩɪɢɦɟɪɵ 3 ɢ 4, ɫɪɚɜɧɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɬɨɪɵɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɪɟɚɥɢɡɚɰɢɹ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ 
ɫɬɢɦɭɥɨɦ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɚ ɜ 
ɤɨɧɫɬɪɭɤɰɢɹɯ. ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɫɲɬɚɛɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ, 
ɭɦɧɨɠɟɧɢɟɦ ɧɚ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɨɬ 
ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɤ ɤɭɛɢɤɨɜɨɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɢɛɤɨɫɬɢ ɨɛɪɚɡɰɚ. 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɤɭɛɨɜ (ɩɪɢ  
λ = 1) ɢ ɰɢɥɢɧɞɪɨɜ (ɩɪɢ ɨɬɧɨɲɟɧɢɢ ɜɵɫɨɬɵ ɤ 
ɞɢɚɦɟɬɪɭ ɨɫɧɨɜɚɧɢɹ λ = 2) ɩɪɢɧɹɬɵ ɩɨ Д1], 
ɨɫɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ ɞɟɥɟɧɢɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ λ = 1 ɧɚ ɫɪɟɞɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɡɦɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ 

b
k , 

ɡɚɢɦɫɬɜɨɜɚɧɧɵɟ ɢɡ ɢɫɬɨɱɧɢɤɚ Д8Ж ɢ 
ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.  

Ɍɚɛɥɢɰɚ 4 – Ɇɚɫɲɬɚɛɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
Ƚɢɛɤɨɫɬɶ ɨɛɪɚɡɰɨɜ Ⱦɥɢɧɚ ɪɟɛɪɚ ɤɭɛɢɤɚ (ɞɢɚɦɟɬɪ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ), ɦɦ 

100 150 200 300 

ɉɪɢɡɦɚ λ = 1 (ɤɭɛ) 0,95 1,0 1,05 1,1 

ɉɪɢɡɦɚ λ = 2 1,12 1,18 1,24 1,29 

ɉɪɢɡɦɚ λ = 3 1,19 1,25 1,31 1,38 
ɉɪɢɡɦɚ λ = 4 1,27 1,33 1,4 1,47 

ɐɢɥɢɧɞɪ λ = 2 1,16 1,2 1,24 1,28 
 

Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ 4 ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɬɨɦ, ɱɬɨ ɫɢɫɬɟɦɧɵɟ ɦɨɞɟɥɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ 
ɫɩɪɚɜɟɞɥɢɜɵ ɢ ɞɥɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ 
ɨɛɪɚɡɰɨɜ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɛɥɢɡɨɫɬɶɸ 
ɢɥɢ ɫɨɜɩɚɞɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɦɚɫɲɬɚɛɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɩɪɢɡɦ ɢ ɰɢɥɢɧɞɪɨɜ ɩɪɢ 
ɨɞɢɧɚɤɨɜɨɣ ɝɢɛɤɨɫɬɢ λ.  

 

Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɧɵɯ 

ɦɨɞɟɥɟɣ ɩɪɢ ɚɧɚɥɢɡɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɵɬɚɧɢɣ 
ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɰɨɜ ɛɟɬɨɧɚ ɩɨɡɜɨɥɹɟɬ 
ɭɬɨɱɧɢɬɶ ɡɧɚɱɟɧɢɹ ɩɟɪɟɜɨɞɧɵɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ. Ɉɫɧɨɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ 
ɫɢɫɬɟɦɧɵɯ ɦɨɞɟɥɟɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɱёɬɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɱɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ 



ɋɌɊɈɂɌȿɅɖɋɌȼɈ ɂ ȺɊɏɂɌȿɄɌɍɊȺ 

 

Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 3 (49), 2016                                                                            67 

ɢɡɦɟɧɱɢɜɨɫɬɢ ɫɜɨɣɫɬɜ ɛɟɬɨɧɚ, ɤɨɬɨɪɚɹ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɨɩɵɬɧɵɦɢ ɞɚɧɧɵɦɢ. ȿɫɥɢ 
ɢɡɜɟɫɬɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɩɪɨɱɧɨɫɬɢ 
ɛɟɬɨɧɚ, ɬɨ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ. 

 

Ȼɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ 
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SYSTEM MODEL RATIO PRISM STRENGTH  
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Abstract. The results of the research strength of 
the concrete in the construc-struction using a 
systematic approach. It is shown that the current 
model of the prize-strength variable with the empirical 
dependence of the concrete class does not take into 
account the effect of the variability of the strength of 
concrete. A probabilistic model coefficient prism 
strength given its dependence on the concrete 
homogeneity. 
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