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Abstract. The recommendations concerning the choice of constant value of total braking force loading 

on the passenger car front axle for the purpose of stability providing as well as even energy loading of 

its brake devices under operation are given.  
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ȼɜɟɞɟɧɢɟ 
 

ɇɚ ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɜ ɬɨɪɦɨɡɧɨɦ ɪɟɠɢ-

ɦɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɱɚɫɬɨɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɜ ɪɟɚɥɶɧɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨ-
ɜɢɹɯ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɢɯ ɜɟɥɢɱɢɧɵ ɩɪɢ ɩɨɫɬɨ-
ɹɧɧɨɦ ɭɩɪɚɜɥɹɸɳɟɦ ɜɨɡɞɟɣɫɬɜɢɢ ɫɨ ɫɬɨɪɨɧɵ 

ɜɨɞɢɬɟɥɹ ɢ ɩɪɟɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɢɯ ɢɡɦɟɧɟ-
ɧɢɹ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɬɨɪɦɨɡɧɨɝɨ 
ɩɪɢɜɨɞɚ. 
 

ɇɟɫɦɨɬɪɹ ɧɚ ɧɚɤɨɩɢɜɲɢɟɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ [1], ɜ ɥɢɬɟɪɚɬɭɪɟ 

ɨɬɫɭɬɫɬɜɭɸɬ ɤɪɢɬɟɪɢɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɰɟɧ-

ɤɢ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɦɟɠɞɭ ɨɫɹɦɢ ɧɚ ɧɚ-
ɝɪɭɠɟɧɧɨɫɬɶ ɬɨɪɦɨɡɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɥɟɝɤɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɟɞɨɫ-
ɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɫɧɨɜ-
ɧɵɟ ɩɪɢɱɢɧɵ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɥɟɝɤɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ [2], 
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ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɦɟɫɬɨ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 
ɬɨɪɦɨɡɧɵɯ ɦɨɦɟɧɬɨɜ ɧɚ ɤɨɥɟɫɚɯ ɢ ɪɚɡɥɢɱɧɚɹ 
ɧɚɝɪɭɠɟɧɧɨɫɬɶ ɬɨɪɦɨɡɨɜ, ɜɵɡɜɚɧɧɚɹ ɧɟɪɚɜ-
ɧɨɦɟɪɧɵɦ ɢɡɧɨɫɨɦ ɢɯ ɷɥɟɦɟɧɬɨɜ, ɲɢɧ ɤɨɥɟɫ 
ɢ ɪɟɚɥɢɡɚɰɢɟɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɦɟ-
ɠɞɭ ɲɢɧɚɦɢ ɢ ɞɨɪɨɝɨɣ. Ɉɞɧɚɤɨ ɜɥɢɹɧɢɟ ɢɡ-
ɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɪ-
ɦɨɡɧɵɯ ɫɢɥ ɦɟɠɞɭ ɨɫɹɦɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ 

ɪɚɡɥɢɱɧɨɦ ɫɨɱɟɬɚɧɢɢ ɛɥɨɤɢɪɨɜɚɧɧɵɯ ɢ ɧɟ 
ɛɥɨɤɢɪɨɜɚɧɧɵɯ ɤɨɥɟɫ ɫ ɭɱɟɬɨɦ ɫɤɚɱɤɨɨɛɪɚɡ-
ɧɨɝɨ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪ-
ɬɢɤɚɥɶɧɵɯ ɪɟɚɤɰɢɣ ɧɚ ɤɨɥɟɫɚɯ ɧɚ ɮɚɡɵ ɩɪɨ-
ɰɟɫɫɚ ɬɨɪɦɨɠɟɧɢɹ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɧɚ-
ɝɪɭɠɟɧɧɨɫɬɢ ɬɨɪɦɨɡɨɜ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 
ɩɪɢ ɫɥɭɠɟɛɧɵɯ ɬɨɪɦɨɠɟɧɢɹɯ ɡɚ ɫɱɺɬ ɜɵɛɨɪɚ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɪɦɨɡɧɵɯ 
ɫɢɥ ɦɟɠɞɭ ɨɫɹɦɢ. 

 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ 
ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

– ɨɩɪɟɞɟɥɢɬɶ ɩɪɟɞɟɥɶɧɵɟ ɬɨɪɦɨɡɧɵɟ ɫɢɥɵ ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɪɦɨɡ-
ɧɵɯ ɫɢɥ ɦɟɠɞɭ ɨɫɹɦɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɧɚ 
ɝɪɚɧɢɰɚɯ ɮɚɡ; 
– ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɣ 

ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɭɫɬɨɣɱɢ-

ɜɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ. 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɚɡ ɬɨɪɦɨɠɟɧɢɹ  

 

ɂɫɫɥɟɞɨɜɚɧɢɸ ɞɢɧɚɦɢɤɢ ɬɨɪɦɨɠɟɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɹ ɢ ɪɚɡɥɢɱɧɵɯ ɮɚɡ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɫ-
ɜɹɳɟɧɚ ɪɚɛɨɬɚ [3]. ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɜɩɟɪɜɵɟ 
ɨɩɪɟɞɟɥɟɧɵ ɬɪɢ ɮɚɡɵ ɩɪɨɰɟɫɫɚ ɬɨɪɦɨɠɟɧɢɹ 
ɨɞɢɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ: 
ɚ) 1-ɹ ɮɚɡɚ – ɞɨ ɧɚɱɚɥɚ ɛɥɨɤɢɪɨɜɚɧɢɹ ɤɨɥɺɫ; 
ɛ) 2-ɹ ɮɚɡɚ – ɩɪɢ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɤɨɥɺɫɚɯ 

ɨɞɧɨɣ ɢɡ ɨɫɟɣ; 

ɜ) 3-ɹ ɮɚɡɚ – ɩɪɢ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɤɨɥɺɫɚɯ 

ɧɚ ɨɛɟɢɯ ɨɫɹɯ. 
 

Ɉɱɟɪɺɞɧɨɫɬɶ ɛɥɨɤɢɪɨɜɚɧɢɹ ɤɨɥɺɫ ɩɟɪɟɞɧɟɣ ɢ 

ɡɚɞɧɟɣ ɨɫɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɛɨɪɨɦ ɜɟɥɢɱɢɧɵ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ ɧɚ ɩɟɪɟɞɧɸɸ 

ɨɫɶ 
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ɝɞɟ 1TP , 2TP  – ɬɨɪɦɨɡɧɵɟ ɫɢɥɵ ɧɚ ɩɟɪɟɞɧɟɣ ɢ 

ɡɚɞɧɟɣ ɨɫɹɯ ɚɜɬɨɦɨɛɢɥɹ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨɡ-
ɞɚɜɚɟɦɵɟ ɜɨɞɢɬɟɥɟɦ. 

ɉɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɞɨɜɟɞɟɧɢɢ ɞɨ ɝɪɚɧɢ 

ɛɥɨɤɢɪɨɜɚɧɢɹ ɤɨɥɺɫ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɨɫɟɣ, 

2-ɹ ɮɚɡɚ ɩɪɨɰɟɫɫɚ ɨɬɫɭɬɫɬɜɭɟɬ. Ɉɞɧɨɜɪɟɦɟɧ-

ɧɨɟ ɛɥɨɤɢɪɨɜɚɧɢɟ ɤɨɥɺɫ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ 

ɨɫɟɣ ɚɜɬɨɦɨɛɢɥɹ ɜɨɡɦɨɠɧɨ ɩɪɢ ɨɞɧɨɦ ɪɚɫɱɺ-
ɬɧɨɦ ɡɧɚɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ ɤɨ-
ɥɺɫ ɫ ɞɨɪɨɝɨɣ 
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ɝɞɟ L – ɩɪɨɞɨɥɶɧɚɹ ɤɨɥɺɫɧɚɹ ɛɚɡɚ ɚɜɬɨɦɨɛɢ-

ɥɹ; b – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɞɧɟɣ ɨɫɢ ɞɨ ɩɪɨɟɤɰɢɢ 

ɰɟɧɬɪɚ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 

ɩɥɨɫɤɨɫɬɶ; h – ɜɵɫɨɬɚ ɰɟɧɬɪɚ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ. 
 

ɂɞɟɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɪɦɨɡɧɵɯ ɫɢɥ 
ɦɟɠɞɭ ɨɫɹɦɢ ɨɩɪɟɞɟɥɟɧɨ ȿ.Ⱥ. ɑɭɞɚɤɨɜɵɦ [3] 

ɢ ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɟɦ ɭɪɚɜɧɟɧɢɟɦ: 
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β = + ϕ⋅ ,      (3) 

 

ɝɞɟ ϕ  – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɫɰɟɩɥɟɧɢɹ ɤɨɥɺɫ ɫ ɞɨɪɨɝɨɣ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ 

0,2ϕ =  ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 0,8ϕ = . 

 

ɉɪɢ 0ϕ ≤ ϕ  ɩɪɨɢɫɯɨɞɢɬ ɨɩɟɪɟɠɚɸɳɟɟ ɛɥɨɤɢ-

ɪɨɜɚɧɢɟ ɤɨɥɺɫ ɩɟɪɟɞɧɟɣ ɨɫɢ, ɚ ɩɪɢ 0ϕ ≥ ϕ  – 

ɡɚɞɧɟɣ. ɉɪɢ ɨɩɟɪɟɠɚɸɳɟɦ ɛɥɨɤɢɪɨɜɚɧɢɢ 

ɩɟɪɟɞɧɢɯ ɤɨɥɺɫ ɚɜɬɨɦɨɛɢɥɶ ɬɟɪɹɟɬ ɭɩɪɚɜɥɹɟ-
ɦɨɫɬɶ, ɚ ɩɪɢ ɨɩɟɪɟɠɚɸɳɟɦ ɛɥɨɤɢɪɨɜɚɧɢɢ 

ɡɚɞɧɢɯ – ɭɫɬɨɣɱɢɜɨɫɬɶ. 
 

ȼ ɪɚɛɨɬɟ Ⱥ.Ȼ. Ƚɪɟɞɟɫɤɭɥɚ [1], ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɮɚɡɚɦɢ ɛɥɨɤɢɪɨɜɚɧɢɹ ɤɨɥɺɫ, ɩɨɥɭɱɟɧɵ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɨɬ ɭɫɢɥɢɹ ɧɚ ɩɟɞɚ-
ɥɢ. ȼ ɩɪɟɞɟɥɚɯ 1-ɣ ɮɚɡɵ ɬɨɪɦɨɡɧɵɟ ɫɢɥɵ ɧɚ 
ɨɬɞɟɥɶɧɵɯ ɨɫɹɯ ɢ ɨɛɳɚɹ ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ ɧɚ-
ɪɚɫɬɚɟɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɭɫɢɥɢɸ ɧɚ ɩɟɞɚɥɢ 

(ɭɱɚɫɬɨɤ 0-a, ɫɦ. ɪɢɫ. 1). ɉɪɢ ɷɬɨɦ ɫɨɨɬɧɨɲɟ-
ɧɢɟ ɦɟɠɞɭ ɬɨɪɦɨɡɧɵɦɢ ɫɢɥɚɦɢ 1TP  ɢ 2TP  

ɨɩɪɟɞɟɥɹɟɬɫɹ 
 

ɞ1

2 ɞ1

T

T

P

P

β
=

−β
.       (4) 

 

ȼ ɤɨɧɰɟ 1-ɣ ɮɚɡɵ ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ ɧɚ ɨɞɧɨɣ ɢɡ 
ɨɫɟɣ ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟɥɚ ɩɨ ɫɰɟɩɥɟɧɢɸ, ɩɨɫɥɟ 
ɱɟɝɨ ɤɨɥɺɫɚ ɷɬɨɣ ɨɫɢ ɛɥɨɤɢɪɭɸɬɫɹ [1]. ɉɪɢ 

ɛɥɨɤɢɪɨɜɚɧɢɢ ɤɨɥɺɫ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɷ-
ɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɜ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɚ 
ɲɢɧ ɫ ɞɨɪɨɝɨɣ. ɉɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɟɬɫɹ ɬɨɪ-
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ɦɨɡɧɚɹ ɫɢɥɚ ɧɚ ɛɥɨɤɢɪɨɜɚɧɧɨɣ ɨɫɢ ɢ ɨɛɳɚɹ 
ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ. 
 

Ⱦɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɭɫɢɥɢɹ ɧɚ ɩɟɞɚɥɢ 

ɜɵɡɵɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ ɧɚ ɧɟ-
ɛɥɨɤɢɪɨɜɚɧɧɨɣ ɨɫɢ ɢ ɨɛɳɟɣ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ.  

 

ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ ɧɚ ɛɥɨɤɢɪɨ-
ɜɚɧɧɨɣ ɨɫɢ ɢɡɦɟɧɹɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɨɫɹɦɢ: 

ɩɪɢ 0ϕ ≥ ϕ  ɜɨ ɜɬɨɪɨɣ ɮɚɡɟ 2TP  ɭɦɟɧɶɲɚɟɬɫɹ, 
ɚ ɩɪɢ 0ϕ ≤ ϕ  ɫɢɥɚ 1TP  ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
 

ȼ ɤɨɧɰɟ 2-ɣ ɮɚɡɵ  ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ ɧɚ ɜɬɨɪɨɣ 

ɧɟɛɥɨɤɢɪɨɜɚɧɧɨɣ ɨɫɢ ɬɨɠɟ ɞɨɫɬɢɝɚɟɬ ɩɪɟɞɟ-
ɥɚ ɩɨ ɫɰɟɩɥɟɧɢɸ. Ɂɚɬɟɦ ɛɥɨɤɢɪɭɟɬɫɹ ɜɬɨɪɚɹ 
ɨɫɶ, ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ ɧɚ ɧɟɣ ɭɦɟɧɶɲɚɟɬɫɹ  
ɜ ɫɜɹɡɢ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩ-

ɥɟɧɢɹ ɩɪɢ ɛɥɨɤɢɪɨɜɤɟ, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɦɟ-
ɧɶɲɚɟɬɫɹ ɨɛɳɚɹ ɬɨɪɦɨɡɧɚɹ ɫɢɥɚ. ɍɦɟɧɶɲɟ-
ɧɢɟ TP  ɢɡɦɟɧɹɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɧɚɝɪɭɡɤɢ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɬɨɪɦɨɡɧɨɣ 

ɫɢɥɵ ɧɚ ɪɚɧɟɟ ɛɥɨɤɢɪɨɜɚɧɧɨɣ ɨɫɢ: ɭɦɟɧɶɲɟ-
ɧɢɟ 2TP  ɩɪɢ 0ϕ ≥ ϕ  ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ 1TP  ɩɪɢ 

0ϕ ≤ ϕ  [1]. 

 

ȼ 3-ɣ ɮɚɡɟ ɤɨɥɺɫɚ ɨɛɟɢɯ ɤɨɥɺɫ ɡɚɛɥɨɤɢɪɨɜɚ-
ɧɵ, ɢ ɬɨɪɦɨɡɧɵɟ ɫɢɥɵ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢɡɦɟ-
ɧɹɸɬɫɹ ɜ ɫɜɹɡɢ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚ ɫɰɟɩɥɟɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɢ 

ɫɤɨɥɶɠɟɧɢɹ. 
 

ȼ ɪɚɛɨɬɚɯ [1, 4] ɩɪɢ ɚɧɚɥɢɡɟ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɚɤɰɢɣ ɞɨɪɨɝɢ 

ɦɟɠɞɭ ɨɫɹɦɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɨɞɧɨɦɚɫɫɨɜɚɹ 
ɦɨɞɟɥɶ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɢ ɷɬɨɦ ɩɥɟɱɨ ɨɩɪɨɤɢ-

ɞɵɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɩɪɢɧɢɦɚɥɨɫɶ ɪɚɜɧɵɦ 

ɜɵɫɨɬɟ ɰɟɧɬɪɚ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ. ɗɬɨ ɫɩɪɚɜɟ-
ɞɥɢɜɨ ɞɥɹ ɬɨɪɦɨɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɫɨ ɜɫɟɦɢ 

ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɦɢ ɤɨɥɺɫɚɦɢ (ɜ 3-ɣ ɮɚɡɟ).  
 

ɉɪɢ ɬɨɪɦɨɠɟɧɢɢ ɜ 1-ɣ ɮɚɡɟ ɩɪɨɰɟɫɫɚ ɤɨɥɺɫɚ 
ɨɛɟɢɯ ɨɫɟɣ ɧɟ ɡɚɛɥɨɤɢɪɨɜɚɧɵ, ɢɦɟɟɬ ɦɟɫɬɨ 

ɬɪɺɯɦɚɫɫɨɜɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɢ ɩɥɟɱɨ 
ɨɩɪɨɤɢɞɵɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ – ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ 
ɨɬ ɰɟɧɬɪɚ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɩɥɨɫɤɨɫɬɢ, 

ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɫɢ ɩɟɪɟɞɧɢɯ ɢ ɡɚɞɧɢɯ 

ɤɨɥɺɫ [4].  

 

ɉɪɢ ɬɨɪɦɨɠɟɧɢɢ ɜɨ 2-ɣ ɮɚɡɟ ɩɪɨɰɟɫɫɚ ɨɩɪɨ-
ɤɢɞɵɜɚɸɳɢɟ ɦɨɦɟɧɬɵ ɨɬ ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɧɚ 
ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɢ ɧɟɡɚɛɥɨɤɢɪɨɜɚɧɧɵɯ ɤɨ-
ɥɺɫɚɯ ɛɭɞɭɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɵɟ ɩɥɟɱɢ. 

 

ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ  
ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɨɛɳɟɣ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ 

 

ȼ ɪɚɛɨɬɟ [1] ɜɵɪɚɠɟɧɢɟ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɢɡ 
ɭɫɥɨɜɢɹ ɪɚɜɟɧɫɬɜɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɫɰɟɩɧɨɝɨ ɜɟɫɚ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɦɢɧɢ-

ɦɚɥɶɧɨɦ ′ϕ  ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ′′ϕ  ɤɨɷɮɮɢɰɢɟ-
ɧɬɚɯ ɫɰɟɩɥɟɧɢɹ ɤɨɥɺɫ ɫ ɞɨɪɨɝɨɣ. ɉɪɢ 

ɬɪɚɞɢɰɢɨɧɧɨɦ ɩɨɞɯɨɞɟ [1, 4] ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɰɟɩɧɨɝɨ ɜɟɫɚ ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ 
ɮɨɪɦɭɥɚɯ 
 

– ɩɪɢ 0ϕ ≤ ϕ  
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– ɩɪɢ 0ϕ ≥ ϕ  
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ɉɪɢ 0ϕ = ϕ  ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɫɰɟɩɧɨɝɨ ɜɟɫɚ ɪɚɜɧɚ ɟɞɢɧɢɰɟ. ɋɨɨɬ-
ɧɨɲɟɧɢɹ (5) ɢ (6) ɩɨɥɭɱɟɧɵ ɩɪɢ ɢɞɟɚɥɶɧɨɦ 

ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɦɟɠɞɭ ɨɫɹɦɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɭɪɚɜɧɟɧɢɸ (3). ȼ ɧɚɲɟɦ 

ɫɥɭɱɚɟ ɢɦɟɟɦ ɜɵɪɚɠɟɧɢɹ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɚɦɢ ɭɬɨɱɧɟ-
ɧɢɹ ɧɟ ɩɨɜɥɢɹɥɢ ɧɚ ɜɟɥɢɱɢɧɭ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 

ɪɚɫɱɺɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɰɟɩɥɟɧɢɹ. Ɉɞɧɚɤɨ 

ɜɟɥɢɱɢɧɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɤɨɷɮ-

ɮɢɰɢɟɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ ɧɚ 
ɩɟɪɟɞɧɸɸ ɨɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɚɜɧɟɧɢɟɦ 

(3) ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɛɭɞɟɬ ɪɚɜɧɚ 
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Ɍɚɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɨ-
ɥɟɟ ɪɚɜɧɨɦɟɪɧɭɸ ɷɧɟɪɝɨɧɚɝɪɭɠɺɧɧɨɫɬɶ ɩɟ-
ɪɟɞɧɢɯ ɢ ɡɚɞɧɢɯ ɬɨɪɦɨɡɨɜ ɩɪɢ ɫɥɭɠɟɛɧɵɯ 
ɬɨɪɦɨɠɟɧɢɹɯ.  
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ɇɚ ɧɟɤɨɬɨɪɵɯ ɦɨɞɟɥɹɯ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢ-

ɥɟɣ ɦɚɥɵɯ ɤɥɚɫɫɨɜ, ɫɬɪɟɦɹɫɶ ɢɡɛɟɠɚɬɶ ɭɫɬɚ-
ɧɨɜɤɢ ɪɟɝɭɥɹɬɨɪɨɜ ɬɨɪɦɨɡɧɵɯ ɫɢɥ, ɜɵɛɢɪɚɸɬ 

0
′′ϕ = ϕ  ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɣ ɡɚɝɪɭɡɤɢ ɚɜɬɨɦɨ-

ɛɢɥɹ 
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Ɂɚ ɫɱɺɬ ɷɬɨɝɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɩɟɪɟɠɚɸɳɟɟ 
ɛɥɨɤɢɪɨɜɚɧɢɟ ɩɟɪɟɞɧɢɯ ɤɨɥɺɫ ɜɨ ɜɫɺɦ ɞɢɚɩɚ-
ɡɨɧɟ ɡɚɝɪɭɡɨɱɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ. Ɉɞ-

ɧɚɤɨ ɜɟɥɢɱɢɧɚ ɞβ  ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɡɧɚɱɢɬɟɥɶɧɚ 
ɢ ɜɟɞɟɬ ɤ ɩɟɪɟɝɪɭɡɤɟ ɩɟɪɟɞɧɢɯ ɢ ɧɟɞɨɝɪɭɡɤɟ 
ɡɚɞɧɢɯ ɬɨɪɦɨɡɨɜ ɩɪɢ ɫɟɪɢɢ ɫɥɭɠɟɛɧɵɯ ɬɨɪ-
ɦɨɠɟɧɢɣ. 

 

ɉɪɢɪɚɜɧɢɜɚɹ ɩɪɚɜɵɟ ɱɚɫɬɢ (10) ɢ (3) ɩɪɢ 

0ϕ = ϕ , ɩɨɥɭɱɢɦ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɬɪɚɞɢɰɢɨɧ-

ɧɨɝɨ ɜɵɛɨɪɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɫɢɥ 
ɦɟɠɞɭ ɨɫɹɦɢ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫ-
ɬɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɷɤɫɬɪɟɧɧɵɯ ɬɨɪɦɨɠɟɧɢɹɯ 

ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɬɚɤɠɟ ɭɫɥɨɜɢɹ ɞɥɹ ɛɨɥɟɟ 
ɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɠɟɧɧɨɫɬɢ ɩɟɪɟɞɧɢɯ ɢ ɡɚɞ-
ɧɢɯ ɬɨɪɦɨɡɨɜ ɩɪɢ ɫɥɭɠɟɛɧɵɯ ɬɨɪɦɨɠɟɧɢɹɯ. 
 

 
 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɢ ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɨɬ ɭɫɢɥɢɹ 
ɧɚ ɩɟɞɚɥɢ ɩɪɢ 0ϕ ≥ ϕ  [1], ɭɬɨɱɧɺɧɧɵɟ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɺɧɧɨɝɨ ɢɫɫ-
ɥɟɞɨɜɚɧɢɹ ɭɬɨɱɧɟɧɢɹ ɤɚɫɚɸɬɫɹ ɢ ɯɚɪɚɤɬɟɪɚ 
ɩɪɨɬɟɤɚɧɢɹ ɬɨɪɦɨɠɟɧɢɹ. ȿɫɥɢ ɩɪɢ 0ϕ ≤ ϕ  

ɫɭɳɟɫɬɜɭɸɳɢɣ ɯɚɪɚɤɬɟɪ ɩɪɨɬɟɤɚɧɢɹ ɧɟ ɢɡ-

ɦɟɧɢɬɫɹ, ɬɨ ɩɪɢ 0ϕ ≥ ϕ  ɧɚ ɝɪɚɧɢɰɟ 2-ɣ ɢ 3-ɣ 

ɮɚɡ ɩɪɨɢɡɨɣɞɺɬ ɧɟ ɭɜɟɥɢɱɟɧɢɟ 2TP , ɚ ɭɦɟɧɶ-
ɲɟɧɢɟ (ɪɢɫ. 1), ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɛɥɨɤɢɪɨɜɚɧɢ-

ɟɦ ɡɚɞɧɢɯ ɤɨɥɺɫ ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɨɩɪɨɤɢɞɵ-

ɜɚɸɳɟɝɨ ɦɨɦɟɧɬɚ ɜ ɩɪɨɞɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 

ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɫɧɢɠɟɧɢɸ ɫɭɦ-

ɦɚɪɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɡɚɞɧɸɸ 

ɨɫɶ. 
 

ȼɵɜɨɞɵ 

 

1. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɭɬɨɱɧɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɨɪɦɨɡɧɨɣ ɫɢɥɵ ɧɚ 
ɤɨɥɺɫɚɯ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɨɫɢ ɚɜɬɨɦɨɛɢɥɹ, 
ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚ ɝɪɚɧɢɰɚɯ 

ɪɚɡɥɢɱɧɵɯ ɮɚɡ ɬɨɪɦɨɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩ-

ɥɭɚɬɚɰɢɢ. 

 

2. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 

ɩɪɟɞɥɨɠɟɧɵ ɭɬɨɱɧɟɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɜɵɛɨɪɭ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɬɨɪɦɨɡɧɵɯ ɫɢɥ ɦɟɠɞɭ ɨɫɹɦɢ, ɨɛɟɫ-
ɩɟɱɢɜɚɸɳɟɝɨ ɤɚɤ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɤɫɩɥɭɚɬɢɪɭ-
ɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɷɤɫɬɪɟɧɧɵɯ ɬɨɪɦɨ-
ɠɟɧɢɹɯ, ɬɚɤ ɢ ɪɚɜɧɨɦɟɪɧɭɸ ɧɚɝɪɭɠɟɧɧɨɫɬɶ 
ɬɨɪɦɨɡɨɜ ɩɪɢ ɫɥɭɠɟɛɧɵɯ ɬɨɪɦɨɠɟɧɢɹɯ. 
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