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Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧ ɦɟɯɚɧɢɡɦ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɹ 
ɨɫɰɢɥɥɹɬɨɪɧɨ-ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ ɫ ɬɪɟɦɹ ɞɟɛɚɥɚɧɫɧɵɦɢ ɜɚɥɚɦɢ, ɪɚɫɫɦɨɬɪɟɧɵ 
ɜɨɩɪɨɫɵ ɜɨɡɞɟɣɫɬɜɢɹ ɞɜɭɯ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ ɧɚ ɭɩɥɨɬɧɹɟɦɵɣ ɦɚɬɟɪɢɚɥ, ɫɨɡɞɚɜɚɟɦɵɯ 
ɞɚɧɧɵɦɢ ɞɟɛɚɥɚɧɫɚɦɢ. Ɉɩɪɟɞɟɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ ɢ ɪɚɞɢɭɫɚ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɞɟɛɚɥɚɧɫɚ ɨɫɰɢɥɹɬɨɪɧɨɝɨ ɤɚɬɤɚ ɨɬ ɦɚɫɫɵ ɢ ɪɚɞɢɭɫɚ ɟɝɨ ɛɨɤɨɜɵɯ ɞɟɛɚɥɚɧɫɨɜ ɢ ɢɯ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɦɚɫɫɵ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɞɟɛɚɥɚɧɫɚ ɨɬ ɦɚɫɫɵ ɛɨɤɨɜɵɯ ɞɟɛɚɥɚɧɫɨɜ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɝɥɚɯ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
 ɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫ ɪɚɞɢɭɫɨɜ ɞɟɛɚɥɚɧɫɨɜ ɨɫɰɢɥɹɬɨɪɧɨ-
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɭɩɥɨɬɧɟɧɢɟ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɨɫɰɢɥɥɹɬɨɪɧɵɟ, ɜɢɛɪɚɰɢɨɧɧɵɟ ɤɚɬɤɢ, ɞɟɛɚɥɚɧɫɧɵɟ ɜɚɥɵ, ɦɚɫɫɚ ɞɟɛɚɥɚɧɫɚ, ɪɚɞɢɭɫ 
ɞɟɛɚɥɚɧɫɚ. 

 

ȼɜɟɞɟɧɢɟ 
Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚɞɟɠɧɨɫɬɢ 

ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ, ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɟɟ 
ɭɩɥɨɬɧɟɧɢɟ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ 
ɝɚɪɚɧɬɢɟɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɞɨɪɨɝɢ. Ⱦɥɹ 
ɭɩɥɨɬɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɬɤɢ ɪɚɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ. Ʉɚɬɤɢ ɛɵɜɚɸɬ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ, 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ, ɜɢɛɪɚɰɢɨɧɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɢ ɨɫɰɢɥɥɹɬɨɪɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɍ ɤɚɠɞɨɝɨ ɢɡ ɷɬɢɯ ɤɚɬɤɨɜ ɟɫɬɶ ɞɨɫɬɨɢɧɫɬɜɚ 
ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɞɨɪɨɠɧɨ-
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.  
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Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɫɰɢɥɥɹɬɨɪɧɨ-
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɚɬɤɚ 

Ɋɚɫɫɦɨɬɪɢɦ ɤɚɬɨɤ, ɜ ɤɨɬɨɪɨɦ ɦɟɯɚɧɢɡɦ 
ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ 
ɞɜɭɯ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɟɣ ɤɪɭɝɨɜɵɯ ɤɨɥɟɛɚɧɢɣ, 
ɨɫɢ ɤɨɬɨɪɵɯ ɫɦɟɳɟɧɵ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ 
ɜɚɥɶɰɚ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɬɨɪɨɧɵ. Ɍɪɟɬɢɣ 
ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɶ ɭɫɬɚɧɨɜɥɟɧ ɫɨɨɫɧɨ ɫ 
ɜɚɥɶɰɨɦ, ɚ ɟɝɨ ɞɟɛɚɥɚɧɫɧɵɟ ɦɚɫɫɵ ɫɦɟɳɟɧɵ 
ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɝɨɥ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɩɟɪɜɵɦ ɞɜɭɦ ɞɟɛɚɥɚɧɫɧɵɦ ɜɚɥɚɦ. Ⱦɚɧɧɚɹ 
ɫɯɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 
ɪɚɫɫɦɨɬɪɟɧɚ ɜ ɪɚɛɨɬɚɯ [1, 2, 3]. 

ɋɨɜɦɟɫɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɢɛɪɨɜɚɥɟɰ 
ɞɜɭɯ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɜɪɚɳɟɧɢɢ ɬɪɟɯ ɜɚɥɨɜ ɫ 
ɞɟɛɚɥɚɧɫɚɦɢ, ɨɤɚɡɵɜɚɟɬ ɫɦɢɧɚɸɳɟɟ ɢ 
ɫɞɜɢɝɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɩɥɨɬɧɹɟɦɵɣ 
ɦɚɬɟɪɢɚɥ. ȼɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɬɨɦ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɫɞɜɢɝɚɸɳɢɟ ɞɟɮɨɪɦɚɰɢɢ 
ɛɭɞɭɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɩɥɨɬɧɟɧɢɹ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ 
ɜɢɛɪɚɰɢɨɧɧɵɯ ɜɚɥɨɜ ɢ ɢɯ ɜɡɚɢɦɧɨɦ 
ɪɚɫɩɨɥɨɠɟɧɢɢ Д1Ж.  

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɡɦɭɳɚɸɳɢɟ ɫɢɥɵ, 
ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɭɩɥɨɬɧɹɟɦɵɣ ɦɚɬɟɪɢɚɥ 
(ɪɢɫ.1). 

 
Ɋɢɫ. 1. ɋɯɟɦɚ ɜɨɡɞɟɣɫɬɜɢɹ ɨɫɰɢɥɥɹɬɨɪɧɨ-

ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɜɚɥɶɰɚ ɤɚɬɤɚ  
ɧɚ ɭɩɥɨɬɧɹɟɦɵɣ ɦɚɬɟɪɢɚɥ 

 

ɋɢɥɚ, ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬɫɹ ɞɟɛɚɥɚɧɫɚɦɢ 
ɜɚɥɶɰɚ, Q, ɪɚɜɧɚ ɫɭɦɦɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɢɥɵ 
P1 ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ F, ɫɨɡɞɚɜɚɟɦɨɣ 
ɰɟɧɬɪɚɥɶɧɵɦ ɞɟɛɚɥɚɧɫɨɦ. 

FPQ 
1

,                        (1) 

Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ 
(ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɷɧɟɪɝɢɢ) 
ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɫɢɥɚ Q  

ɛɵɥɚ ɧɚɩɪɚɜɥɟɧɚ ɤ ɭɩɥɨɬɧɹɟɦɨɦɭ ɦɚɬɟɪɢɚɥɭ 
ɩɨɞ ɭɝɥɨɦ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ.  

ɍɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ – ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɞɢɚɝɪɚɦɦɵ ɫɞɜɢɝɚ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɤ ɨɫɢ ɧɨɪɦɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ. 
ɍɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɩɨɤɚɡɚɬɟɥɟɦ ɫɢɥ ɬɪɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥɟ, 
ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɹɜɥɟɧɢɹɯ ɫɞɜɢɝɚ ɢ 
ɨɤɚɡɵɜɚɸɳɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ Ɂɚɯɚɪɟɧɤɨ Ⱥ.ȼ. 
[4, 5, 6] ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɝɨɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ ɩɨ 
ɪɟɤɨɦɟɧɞɚɰɢɢ Д4Ж ɪɚɜɟɧ 37…42°. ɇɚ ɪɢɫɭɧɤɟ 2 
ɩɨɤɚɡɚɧ ɞɚɧɧɵɣ ɭɝɨɥ.  

 
Ɋɢɫ. 2. ɍɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 

 

ɉɨ ɩɪɚɜɢɥɚɦ ɝɟɨɦɟɬɪɢɢ ɡɚɩɢɲɟɦ 
ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ, ɢɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 2:  

Q

P
1

sin   ɢ 
Q

F
cos , ɨɬɫɸɞɚ 

 cossin

1
FP

  ,   

ɬɚɤ ɨɛɪɚɡɨɦ, ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɥ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ: 





cos

sin
1 

F

P
,                      (2) 

ɂɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɣ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ 
ɬɪɟɧɢɹ, ɧɚɣɞɟɦ ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɥ P1/F ɩɨ 
ɮɨɪɦɭɥɟ 2: 

)90,0...75,0(
cos

sin
1 





F

P
 

ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɜɵɪɚɡɢɦ 
ɜɟɪɬɢɤɚɥɶɧɭɸ ɫɢɥɭ: )90,0...75,0(

1
PF  . 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɭɩɥɨɬɧɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 
ɜɚɥɶɰɨɦ ɨɫɰɢɥɥɹɬɨɪɧɨɝɨ ɤɚɬɤɚ ɛɭɞɟɬ ɡɚɜɢɫɢɬ 
ɨɬ ɫɰɟɩɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ ɭɩɥɨɬɧɹɟɦɵɦ 
ɦɚɬɟɪɢɚɥɨɦ. Ɍɨ ɟɫɬɶ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɭɫɥɨɜɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɩɪɟɨɞɨɥɟɧɢɹ ɜɚɥɶɰɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɫɞɜɢɝɭ ɢ ɫ ɢɫɤɥɸɱɟɧɢɟɦ ɢɥɢ 
ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɛɟɫɩɨɥɟɡɧɨɣ ɟɝɨ 
ɜɪɚɳɚɬɟɥɶɧɨɣ ɩɪɨɛɭɤɫɨɜɤɢ 
(ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ), ɤɨɬɨɪɚɹ ɧɟɠɟɥɚɬɟɥɶɧɚ ɢɡ-
ɡɚ ɫɧɢɠɟɧɢɹ ɭɩɥɨɬɧɹɸɳɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɜɨɡɦɨɠɧɨɝɨ ɢɡɧɨɫɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɚ ɫɱɟɬ 
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ɚɛɪɚɡɢɜɧɨɝɨ ɢɫɬɢɪɚɧɢɹ. ɗɬɨ ɜɚɠɧɨɟ ɭɫɥɨɜɢɟ, 
ɤɨɬɨɪɨɟ ɜɵɪɚɠɚɟɬɫɹ ɱɟɪɟɡ ɦɨɦɟɧɬɵ 
ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɧɚ ɜɚɥɶɰɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɝɨ 
ɨɫɢ ɢ ɜɤɥɸɱɚɸɳɟɟ ɜ ɛɨɥɟɟ ɨɛɳɟɦ ɜɢɞɟ 
ɪɚɫɫɦɨɬɪɟɧɨ ɜ ɪɚɛɨɬɚɯ Ɇ.ɉ. Ʉɨɫɬɟɥɶɨɜɚ Д7, 8]. 
Ⱦɚɧɧɨɟ ɭɫɥɨɜɢɟ ɜɵɝɥɹɞɢɬ ɬɚɤ: 

Tw
MɆtɆ  sin

0 ,                  (3) 

ɝɞɟ Ɇw – ɦɨɦɟɧɬ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɫɞɜɢɝɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɚɥɶɰɚ, 
ɇ∙ɦ; ɆɌ – ɦɨɦɟɧɬ ɫɢɥɵ ɬɪɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ ɜɚɥɶɰɚ, ɇ∙ɦ. 

Ɇɨɦɟɧɬ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 
ɫɞɜɢɝɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɚɥɶɰɚ 
ɩɪɢɪɚɜɧɢɜɚɟɬɫɹ ɦɨɦɟɧɬɭ ɫɢɥɵ ɫɰɟɩɥɟɧɢɹ 
ɜɚɥɶɰɚ ɫ ɭɩɥɨɬɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ.  

Ɇɨɦɟɧɬ ɫɢɥɵ ɫɰɟɩɥɟɧɢɹ ɜɚɥɶɰɚ ɫ 
ɭɩɥɨɬɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

RɌM ɫɰɫɰ  ,                          (4) 

ɝɞɟ Ɍɫц – ɫɢɥɚ ɫɰɟɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɫ 
ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɤɚɬɤɚ, ɇ; R – ɪɚɞɢɭɫ                  
ɜɚɥɶɰɚ, ɦ. 

ɋɢɥɭ ɫɰɟɩɥɟɧɢɹ ɜɚɥɶɰɚ ɫ ɩɨɤɪɵɬɢɟɦ 
ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɫɰɫɰɫɰ QɌ  ,                     (5) 

ɝɞɟ Qɫɰ – ɫɰɟɩɧɨɣ ɜɟɫ ɤɚɬɤɚ, ɬɨ ɟɫɬɶ ɫɢɥɚ 
ɬɹɠɟɫɬɢ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɜɟɞɭɳɢɟ ɜɚɥɶɰɵ 
ɤɚɬɤɚ, ɤH; φɫɰ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ 
ɜɚɥɶɰɚ ɫ ɦɚɬɟɪɢɚɥɨɦ ɭɤɚɬɵɜɚɟɦɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ. 

ɋɰɟɩɧɨɣ ɜɟɫ ɡɚɜɢɫɢɬ ɨɬ ɬɟɯɧɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɤɚɬɤɚ ɢ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ F ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

F.  gɬQ ɜɜɫɰ ,                  (6) 

ɝɞɟ mɜ.ɜ – ɦɚɫɫɚ ɤɚɬɤɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 
ɜɟɞɭɳɢɣ ɜɚɥɟɰ ɤɚɬɤɚ, ɤɝ; g – ɭɫɤɨɪɟɧɢɟ 
ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨɟ 9,81 ɦ/ɫ2

. 
ɍɱɢɬɵɜɚɹ ɮɨɪɦɭɥɵ (3-5), ɡɚɩɢɲɟɦ 

ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɮɨɪɦɭɥɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɨɦɟɧɬɚ ɫɢɥɵ ɫɰɟɩɥɟɧɢɹ ɜɚɥɶɰɚ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɤɪɵɬɢɹ: 

RgɬM ɫɰɜɜɫɰ  F)( . ,               (7) 

Ɇɨɦɟɧɬ ɤɪɭɬɹɳɢɯ ɤɨɥɟɛɚɧɢɣ ɨɬ ɞɜɭɯ 
ɞɟɛɚɥɚɧɫɧɵɯ ɜɚɥɨɜ ɪɚɜɟɧ: 

l Ɇ ɜɪ 
0 ,                         (8) 

ɝɞɟ l – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ 
ɞɟɛɚɥɚɧɫɧɵɯ ɜɚɥɨɜ, ɦ;  ɨ – ɜɨɡɦɭɳɚɸɳɚɹ 
ɫɢɥɚ, ɫɨɡɞɚɜɚɟɦɚɹ ɞɟɛɚɥɚɧɫɧɵɯ ɜɚɥɨɦ. 

ȼɨɡɦɭɳɚɸɳɚɹ ɫɢɥɚ, ɫɨɡɞɚɜɚɟɦɚɹ 
ɞɟɛɚɥɚɧɫɧɵɦ ɜɚɥɨɦ, ɡɚɜɢɫɢɬ ɨɬ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɢ ɦɚɫɫɵ ɞɟɛɚɥɚɧɫɚ 
ɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɧɚ ɩɨ ɮɨɪɦɭɥɟ:  

2

00
  rm ,                      (9) 

ɝɞɟ mɞ – ɦɚɫɫɚ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ, ɤɝ;             
ro – ɪɚɞɢɭɫ ɞɟɛɚɥɚɧɫɚ, ɦ;   – ɭɝɥɨɜɚɹ 
ɫɤɨɪɨɫɬɶ ɞɟɛɚɥɚɧɫɚ, ɪɚɞ/ɫ. 

Ɇ.ɉ. Ʉɨɫɬɟɥɶɨɜ ɜ ɫɬɚɬɶɟ Д7Ж ɩɪɢɜɨɞɢɬ 
ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɤɪɭɬɢɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɢɞɟɬ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɟ 
ɭɩɥɨɬɧɟɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ. Ⱦɚɧɧɵɟ ɱɚɫɬɨɬɵ 
ɪɚɜɧɵ 60-80 Ƚɰ.  

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɫɜɹɡɚɧɚ ɫ ɱɚɫɬɨɬɨɣ 
ɤɨɥɟɛɚɧɢɣ ɱɟɪɟɡ ɫɥɟɞɭɸɳɭɸ ɡɚɜɢɫɢɦɨɫɬɶ:  

30

n



 ,                           (10) 

ɝɞɟ n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, Ƚɰ. 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ (8-10) ɡɚɩɢɲɟɦ 

ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɮɨɪɦɭɥɭ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɫɨɡɞɚɜɚɟɦɨɝɨ 
ɞɟɛɚɥɚɧɫɧɵɦɢ ɜɚɥɚɦɢ ɤɚɬɤɚ: 

lrmɆ ɜɪ  
2

0
 ,                    (11) 

Ɂɚɩɢɲɟɦ ɭɫɥɨɜɢɟ (3) ɬɚɤɢɦ ɨɛɪɚɡɨɦ:  

cɰɜɪ ɆtɆ sin . 

Ⱦɚɥɟɟ ɩɪɢɪɚɜɧɹɟɦ ɩɪɚɜɵɟ ɱɚɫɬɢ 
ɭɪɚɜɧɟɧɢɣ (7) ɢ (11): 

lrmRgɬ ɫɰɜɜ  
2

0
F)( . , 

ɢ ɬɟɩɟɪɶ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
ɜɵɪɚɡɢɦ ɪɚɞɢɭɫ (12) ɢ ɦɚɫɫɭ (13) ɛɨɤɨɜɵɯ 
ɞɟɛɚɥɚɧɫɨɜ ɤɚɬɤɚ:  

lm

Rgɬ
r

ɫɰɜɜ







20



F)( . ;              (12) 

lr

Rgɬ
m

ɫɰɜɜ




 2

0


F)( .
,         (13) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɟ ɪɚɫɱɟɬɧɵɟ 
ɮɨɪɦɭɥɵ ɩɨɤɚɡɵɜɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɞɢɭɫɚ ɢ 
ɦɚɫɫɵ ɛɨɤɨɜɵɯ ɞɟɛɚɥɚɧɫɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɦɚɫɫɵ ɜɚɥɶɰɚ, ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɛɨɤɨɜɵɯ 
ɞɟɛɚɥɚɧɫɧɵɯ ɜɚɥɨɜ, ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɢɥɵ 
ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɜɚɥɟɰ ɢ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɨɫɹɦɢ ɞɟɛɚɥɚɧɫɧɵɯ ɜɚɥɨɜ.  

Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɞɢɭɫɚ ɞɟɛɚɥɚɧɫɨɜ 
ɨɬ ɢɯ ɦɚɫɫɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.  
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Ɋɢɫ. 3. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɞɢɭɫɚ ɞɟɛɚɥɚɧɫɚ r0, ɨɬ ɦɚɫɫɵ mɞ 

 

Ɂɧɚɹ ɪɚɞɢɭɫ ɢ ɦɚɫɫɭ ɛɨɤɨɜɵɯ ɞɟɛɚɥɚɧɫɨɜ, 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɞɟɛɚɥɚɧɫɧɨɝɨ ɜɚɥɚ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɢɥɚ F ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

2

333
 rmF ,                  (14) 

ɝɞɟ m3 – ɦɚɫɫɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɟɛɚɥɚɧɫɚ, ɤɝ; r3 

– ɪɚɞɢɭɫ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɟɛɚɥɚɧɫɚ, ɦ;                 
w3 – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɰɟɧɬɪɚɥɶɧɨɝɨ  
ɞɟɛɚɥɚɧɫɚ, ɪɚɞ/ɫ. 

ɉɪɢɧɢɦɚɹ ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɥ 
)90,0...75,0(

1
PF  , ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (9) 

ɢ (14) ɡɚɩɢɲɟɦ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɟɛɚɥɚɧɫɚ:  

),...,( 900750

2

02

333





  rm

rm ,        

3

2

3

2

0

3

900750 r

rm
m




 





),...,(
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ɇɢɠɟ ɧɚ ɪɢɫ. 4 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ 
ɡɚɜɢɫɢɦɨɫɬɢ ɦɚɫɫɵ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɟɛɚɥɚɧɫɚ 
ɨɬ ɦɚɫɫɵ ɛɨɤɨɜɨɝɨ ɞɟɛɚɥɚɧɫɚ. ɉɪɢ ɷɬɨɦ 
ɩɨɤɚɡɚɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɝɥɚɯ 
ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 

 

 
 

Ɋɢɫ. 4. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɚɫɫɵ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɟɛɚɥɚɧɫɚ m3  

ɨɬ ɦɚɫɫɵ ɛɨɤɨɜɵɯ ɞɟɛɚɥɚɧɫɨɜ m ɞ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɝɥɚɯ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 
 

Ɂɚɤɥɸɱɟɧɢɟ 
ɉɨɥɭɱɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɜɵɪɚɠɟɧɢɹ 

(15) ɢ (16) ɩɨɤɚɡɵɜɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ ɢ 

ɪɚɞɢɭɫɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɟɛɚɥɚɧɫɚ ɨɬ ɦɚɫɫɵ ɢ 
ɪɚɞɢɭɫɚ ɛɨɤɨɜɵɯ ɞɟɛɚɥɚɧɫɨɜ ɢ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɢ ɞɟɛɚɥɚɧɫɨɜ.   

 



ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
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THE DEFINITION OF THE PARAMETERS 
OSCILLATORE-VIBRATION ROLLERS 

 

V.V. Dubkov, A.M. Bazinskaya 
 

Abstract. This article discusses the mechanism 
of vibration exciter oscillatore-compactor with three 
unbalanced shafts, the issues of the impact of the two 
disturbing forces generated by these debalance. The 
dependence of the mass and radius of the Central 
balance weight oscilating rink from the mass and the 
radius of its lateral disbalansov and their angular 
velocity. 

 

Keywords: sealing road-buiding materials, 
oscillatory, vibratory rollers, unbalance shafts, the 
mass of the imbalance, the radius of the imbalance. 
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