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The new method of the high-fidelity measuring of resistances was 

proposed. A Wheatstone bridge was used with two unknown base 

resistors of R1 and R2 in one branch, the resistance decade boxes and 

unknown resistance Rx was plugged in other branch. By the selection of 

Rm1 of resistance decade boxes bridge was balanced. R1 and R2 switched 

places then. By the selection of Rm2 of resistance decade boxes the bridge 

was balanced in second times. Unknown resistance settled accounts on the 

formula of Rx=(Rm1·Rm2)
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. 
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Ɉɞɟɫɫɤɢɣ ɷɤɨɥɨɝɢчɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 

 

 

ɉɪɟɞɥɨɠɟɧ ɧɨɜɵɣ ɦɟɬɨɞ ɜɵɫɨɤɨɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
ɂɫɩɨɥɶɡɨɜɚɥɫɹ Ɇɨɫɬɢɤ ɍɢɬɫɬɨɧɚ ɫ ɞɜɭɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ ɛɚɡɨɜɵɦɢ 
ɪɟɡɢɫɬɨɪɚɦɢ R1 ɢ R2 ɜ ɨɞɧɨɣ ɜɟɬɜɢ, ɜ ɞɪɭɝɨɣ ɜɟɬɜɢ ɛɵɥ ɜɤɥɸɱɟɧ 
ɦɚɝɚɡɢɧ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɧɟɢɡɜɟɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Rx. ɉɨɞɛɨɪɨɦ 
Rm1 ɦɚɝɚɡɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɛɚɥɚɧɫ ɦɨɫɬɚ. Ɂɚɬɟɦ R1 ɢ 
R2 ɦɟɧɹɥɢɫɶ ɦɟɫɬɚɦɢ. ɉɨɞɛɨɪɨɦ Rm2 ɦɚɝɚɡɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɛɚɥɚɧɫ ɦɨɫɬɚ ɜɨ ɜɬɨɪɨɣ ɪɚɡ. ɇɟɢɡɜɟɫɬɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɥɨɫɶ ɩɨ ɮɨɪɦɭɥɟ Rx=(Rm1·Rm2)
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. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ:  ɦɨɫɬɢɤ ɍɢɬɫɬɨɧɚ, ɩɪɟɰɢɡɢɨɧɧɵɟ ɢɡɦɟɪɟɧɢɹ. 



Иɡɦɟɪɢ́ɬɟɥɶɧɵɣ ɦɨɫɬ (ɦɨ́ɫɬɢɤ Уɢɬɫɬɨɧа)  ɩɪɟɞɥɨɠɟɧ ɜ 1833 ɝɨɞɭ 

ɋɚɦɭɷɥɟɦ Хɚɧɬɟɪɨɦ Ʉɪɢɫɬɢ, ɜ 1843 ɝɨɞɭ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧ  Чɚɪɥɶɡɨɦ 
ɍɢɬɫɬɨɧɨɦ [1] ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ  ɩɨ ɧɚɲɟ ɜɪɟɦɹ ɜ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ ɢ 
ɷɥɟɤɬɪɨɧɢɤɟ. ȼ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɟ ɦɨɫɬɨɜɵɟ ɫɯɟɦɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɟɦɤɨɫɬɟɣ ɢɥɢ ɢɧɞɭɤɬɢɜɧɨɫɬɟɣ, ɚ 
ɬɚɤɠɟ ɱɚɫɬɨɬɵ ɫɢɝɧɚɥɚ. ȼ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɦɨɫɬɨɜɵɟ ɫɯɟɦɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚɥɢɱɢɟ ɪɚɡɛɚɥɚɧɫɚ ɦɟɠɞɭ ɞɜɭɦɹ: ɧɚɩɪɹɠɟɧɢɹɦɢ, ɧɚ ɨɫɧɨɜɟ 
ɱɟɝɨ ɜɵɪɚɛɚɬɵɜɚɸɬɫɹ ɫɢɝɧɚɥɵ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ [2]. ɉɪɢɦɟɧɟɧɢɟ 
ɦɨɫɬɨɜɵɯ ɫɯɟɦ ɜ ɬɟɧɡɨɦɟɬɪɢɢ, ɜ ɞɚɬɱɢɤɚɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɪɹɞɤɨɜ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɫɢɝɧɚɥɚ. 
ɇɚɩɪɢɦɟɪ, ɦɨɫɬɨɜɨɣ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɣ ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɪɚɛɨɬɚɟɬ ɜ 
ɞɢɚɩɚɡɨɧɟ ɜɵɫɨɬ 0 – 50 ɤɦ ɢ ɧɚ ɭɪɨɜɧɟ ɦɨɪɹ ɮɢɤɫɢɪɭɟɬ ɭɜɟɥɢɱɟɧɢɟ ɜɵɫɨɬɵ 
ɧɚ 0.5 ɦ.  

ɉɪɢɧɰɢɩ ɢɡɦɟɪɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɫɬɢɤɨɦ ɍɢɬɫɬɨɧɚ 
ɨɫɧɨɜɚɧ ɧɚ ɭɪɚɜɧɢɜɚɧɢɢ ɩɨɬɟɧɰɢɚɥɚ ɫɪɟɞɧɢɯ ɜɵɜɨɞɨɜ ɞɜɭɯ ɜɟɬɜɟɣ 
(ɫɦ.ɪɢɫ.1). ȼ ɨɞɧɭ ɢɡ ɜɟɬɜɟɣ ɜɤɥɸɱёɧ ɞɜɭɯɩɨɥɸɫɧɢɤ (ɪɟɡɢɫɬɨɪ), 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ ɢɡɦɟɪɢɬɶ ( ). Ⱦɪɭɝɚɹ ɜɟɬɜɶ ɫɨɞɟɪɠɢɬ 
ɷɥɟɦɟɧɬ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ (R2; ɧɚɩɪɢɦɟɪ, 
ɦɚɝɚɡɢɧ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, Rm). Ɇɟɠɞɭ ɜɟɬɜɹɦɢ (ɬɨɱɤɚɦɢ B ɢ D; ɫɦ. ɪɢɫ.1) 
ɧɚɯɨɞɢɬɫɹ ɢɧɞɢɤɚɬɨɪ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɤɚɬɨɪɚ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɰɢɮɪɨɜɨɣ 
ɜɨɥɶɬɦɟɬɪ  ɢɥɢ ɚɦɩɟɪɦɟɬɪ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ R2 ɜɬɨɪɨɣ ɜɟɬɜɢ (ɦɚɝɚɡɢɧ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ) ɢɡɦɟɧɹɸɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɩɨɤɚɡɚɧɢɹ ɩɪɢɛɨɪɚ ɧɟ ɫɬɚɧɭɬ 
ɪɚɜɧɵ ɧɭɥɸ, ɬɨ ɟɫɬɶ ɩɨɬɟɧɰɢɚɥɵ ɬɨɱɟɤ ɭɡɥɨɜ D ɢ B ɧɟ ɫɬɚɧɭɬ ɪɚɜɧɵ. ɉɨ 
ɡɧɚɤɭ ɩɨɤɚɡɚɧɢɣ ɩɪɢɛɨɪɚ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɧɚ 
ɞɢɚɝɨɧɚɥɢ ɦɨɫɬɚ BD (ɫɦ.ɪɢɫɭɧɨɤ 1) ɢ ɜ ɤɚɤɭɸ ɫɬɨɪɨɧɭ ɢɡɦɟɧɹɬɶ 
ɪɟɝɭɥɢɪɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R2 ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ «ɛɚɥɚɧɫɚ ɦɨɫɬɚ». Ʉɨɝɞɚ 
ɩɪɢɛɨɪ ɩɨɤɚɡɵɜɚɟɬ ɧɨɥɶ, ɝɨɜɨɪɹɬ, ɱɬɨ ɧɚɫɬɭɩɢɥɨ «ɪɚɜɧɨɜɟɫɢɟ ɦɨɫɬɚ» ɢɥɢ 
«ɦɨɫɬ ɫɛɚɥɚɧɫɢɪɨɜɚɧ». Ɋɚɡɧɨɫɬɶ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ ɬɨɱɤɚɦɢ B ɢ D 
(ɫɦ.ɪɢɫ.1) ɪɚɜɧɚ ɧɭɥɸ; ɬɨɤ ɩɨ ɭɱɚɫɬɤɭ BD (ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ)  
ɧɟ ɩɪɨɬɟɤɚɟɬ. ɉɪɢ ɷɬɨɦ: 

 Rx/ R3 = R2 /R1.        (1) 

Ɉɬɤɭɞɚ ɢɫɤɨɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Rx 

 Rx = R2*R3/R1.        (2) 

 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɢɡɦɟɪɟɧɢɣ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ R1, ɢ R3 ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɜɟɫɬɧɵ ɡɚɪɚɧɟɟ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ 
ɦɟɧɟɟ ɱɟɦ ɭ ɦɚɝɚɡɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɦɚɝɚɡɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ  -10

-4 – 
10

-6, ɜ 
ɬɨ ɜɪɟɦɹ ɤɚɤ ɰɢɮɪɨɜɵɟ  ɨɦɦɟɬɪɵ ɨɛɵɱɧɨ ɞɚɸɬ ɨɬɧɨɫɢɬɟɥɶɧɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 10-3

 .  

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ ɦɟɬɨɞ, ɢɫɤɥɸɱɚɸɳɢɣ ɜɥɢɹɧɢɟ 
ɩɨɝɪɟɲɧɨɫɬɟɣ R1, ɢ R3 ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ. ȼ ɦɟɬɨɞɟ ɢɡɦɟɪɹɟɬɫɹ Rm1 = 

https://ru.wikipedia.org/wiki/1833_???
https://ru.wikipedia.org/w/index.php?title=??????,_???????_??????&action=edit&redlink=1
https://ru.wikipedia.org/wiki/1843_???
https://ru.wikipedia.org/wiki/???????,_??????
https://ru.wikipedia.org/wiki/???????,_??????


R2 ɤɚɤ ɭɤɚɡɚɧɨ ɜɵɲɟ. Ɂɚɬɟɦ R1, ɢ R3 ɦɟɧɹɸɬɫɹ ɦɟɫɬɚɦɢ (ɪɢɫ.1), ɦɨɫɬ 
ɛɚɥɚɧɫɢɪɭɟɬɫɹ ɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɤɚɡɚɧɢɹ ɦɚɝɚɡɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ Rm2. 

ɉɨɞɫɬɚɜɢɦ ɜ (2) ɜɦɟɫɬɨ ɡɧɚɱɟɧɢɹ Rm1  ɢ Rm2 : 

Rx = Rm1*R3/R1       (3) 

Rx = Rm2*R1/R3       (4) 

 

ɉɟɪɟɦɧɨɠɢɦ (3) ɢ (4), ɢ ɢɡɜɥɟɱёɦ ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ, ɩɨɥɭɱɢɦ: 

Rx = (Rm1* Rm2)
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               (5) 
 

 

 

 

 

 

 

Ɋɢɫ.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɦɨɫɬɚ ɍɢɬɫɬɨɧɚ. Ɉɛɨɡɧɚɱɟɧɢɹ: 
R1, R2,R3, Rx - «ɩɥɟɱɢ» ɦɨɫɬɚ; AC - ɞɢɚɝɨɧɚɥɶ ɩɢɬɚɧɢɹ; BD - ɢɡɦɟɪɢɬɟɥɶɧɚɹ 
ɞɢɚɝɨɧɚɥɶ; Rx - ɷɥɟɦɟɧɬ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ (Ɉɦ)ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɟɬɫɹ ɢɡɦɟɪɢɬɶ; 
R1, R2,R3 - ɷɥɟɦɟɧɬɵ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ (Ɉɦ) ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɵ ɫ ɜɵɫɨɤɨɣ 
ɬɨɱɧɨɫɬɶɸ; R2 = Rm – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɝɚɡɢɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɣ;  

ɚɦɩɟɪɦɟɬɪ ɢɥɢ ɜɨɥɶɬɦɟɬɪ. 
 

 

 Ⱦɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɪɚɥɢɫɶ ɪɟɡɢɫɬɨɪɵ Ra Rb  Rc , ɧɟɢɡɜɟɫɬɧɵɯ ɫ 
ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ. ɂɯ ɜɟɥɢɱɢɧɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɨɦɦɟɬɪɨɦ (ɫɬɨɥɛɟɰ 1 
Ɍɚɛ.1). ɂɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɬɨɞɨɦ ɡɚɦɟɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 
ɦɚɝɚɡɢɧɚ ɪɟɡɢɫɬɨɪɨɜ (ɫɬ.2 Ɍɚɛ.1) ɩɨɡɜɨɥɢɥɨ ɨɛɧɚɪɭɠɢɬɶ ɫɢɫɬɟɦɚɬɢɱɟɫɤɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ ɜ ɨɦɦɟɬɪɚ ɜ 3 Ɉɦɚ. Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɥɢɫɶ Rm1 ɢ Rm2 ɩɪɢ  

https://ru.m.wikipedia.org/wiki/???????,_??????


 Ɍɚɛ.1. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ (5) ɢ (1) 

Ɉɦɦɟɬɪ 

    Ɉɦ 

Ɇаɝаɡɢ
ɧ 

   Ɉɦ 

Rm ɩɪɢ ɩɟɪɟ-

ɫɬɚɧɨɜɤɚɯ 

Rа, Rb, Rc 

Rx
*
 = 

(Rm1*Rm2)
1/2

 

Rx = 

 Rm
*

*R3 /R1 

Rɫɪ 

Ra=1016 1012 Rx=Ra,  

R3=Rb, 

R1=Rc 

Rm1=1010.36 

 

R3=Rc,R1=R

b 

Rm2=1015.07 

Ra
*
=1012.71 R3=Rb

*
, 

R1=Rc
*
 

Rx = 

1012.70 

 

R3=Rc
*
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R1=Rb
*
 

Rx = 

1012.73 

1012.71 

Rb=999 996 Rx=Rb, 

R3=Ra, 

R1=Rc 

Rm1=978.57 

 

R3=Rc,R1=R

a 

Rm2=1015.17 

Rb
*
=996.70 R3=Ra

*
, 

R1=Rc
*
 

Rx = 996.59 

 

R3=Rc
*
, 

R1=Ra
*
 

Rx = 996.81  

996.70 

Rc=997 994 Rx=Rc,  

R3=Ra, 

R1=Rb 

Rm1=978.38 

R3=Rc,R1=Rb 

Rm2=1010.69 

Rc
*
=994.40 R3=Ra

*
, 

R1=Rb
*
 

Rx = 994.10 

R3=Rb
*
, 

R1=Ra
*
 

Rx = 994.71 

994.40 

 

 



ɪɚɡɥɢɱɧɵɯ ɧɟɢɡɜɟɫɬɧɵɯ ɪɟɡɢɫɬɨɪɚɯ ɜ ɤɚɱɟɫɬɜɟ Rx (ɫɬ.3 Ɍɚɛ.1). Ɂɚɬɟɦ ɩɨ 
ɮɨɪɦɭɥɟ (5) ɜɵɱɢɫɥɹɥɢɫɶ    Ra

*
, Rb

*
 ɢ Rc

*
 (ɫɬ.4 Ɍɚɛ.1). Ɂɚɬɟɦ ɷɬɢ ɠɟ 

ɡɧɚɱɟɧɢɹ ɞɥɹ ɭɤɚɡɚɧɧɵɯ ɪɟɡɢɫɬɨɪɨɜ ɜɵɱɢɫɥɹɥɢɫɶ ɩɨ ɮɨɪɦɭɥɟ (2) (ɫɬ.5 
Ɍɚɛ.1). ɇɚɛɥɸɞɚɥɫɹ ɧɟɛɨɥɶɲɨɣ ɪɚɡɛɪɨɫ ɩɪɢ ɩɟɪɟɫɬɚɧɨɜɤɟ . Ɉɞɧɚɤɨ ɫɪɟɞɧɟɟ 

iɡɧɚɱɟɧɢɟ Rɫɪ (ɫɬ.6 Ɍɚɛ.1) ɫɨɜɩɚɞɚɥɚ ɞɨ ɩɨɫɥɟɞɧɟɣ ɡɧɚɱɚɳɟɣ ɰɢɮɪɵ c Ra
*

, 

Rb
*

 ɢ Rc
*
 (ɫɬ.4 Ɍɚɛ.1) . 

ɋɨɜɩɚɞɟɧɢɟ Rx ɫ Rɫɪ ɢ ɧɨɦɢɧɚɥɚɦɢ ɢɫɫɥɟɞɭɟɦɵɯ ɞɜɭɯɩɨɥɸɫɧɢɤɨɜ 
(ɫɬɨɥɛɟɰ 1 Ɍɚɛ.1)  ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɥɹ ɞɚɧɧɨɝɨ ɧɚɛɨɪɚ ɪɟɡɢɫɬɨɪɨɜ 
ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɦɭɬɚɬɢɜɧɨɝɨ ɦɨɫɬɢɤɚ 
ɍɢɬɫɬɨɧɚ ɭɦɟɧɶɲɢɥɚɫɶ ɧɚ ɞɜɚ ɩɨɪɹɞɤɚ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɪɟɰɢɡɢɨɧɧɨɝɨ ɩɨɞɛɨɪɚ ɪɟɡɢɫɬɨɪɨɜ ɜ ɬɟɯɧɢɱɟɫɤɢɯ 
ɭɫɬɪɨɣɫɬɜɚɯ ɢ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɣ ɩɪɟɞɟɥɶɧɨ 
ɬɨɱɧɵɟ ɢɡɦɟɪɟɧɢɹ. 
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