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ɊɈɁɊɈȻɄȺ ɉɊɈɋɌɈɊɈȼɈȲ ɆɈȾȿɅȱ ɄɈɅɂȼȺɇɖ ɄɍɁɈȼȺ  

ȺȼɌɈɆɈȻȱɅə ɉȱȾ ɑȺɋ ɃɈȽɈ ȽȺɅɖɆɍȼȺɇɇə 

 

ȼ.Ɉ. Ƚɟɥɥɨ, ɚɫɩɿɪɚɧɬ, ɏɇȺȾɍ 

 
Ⱥɧɨɬɚɰɿɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɨɞɟɥɶ ɤɨɥɢɜɚɧɶ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɿɥɹ ɭ ɩɪɨɰɟɫɿ ɝɚɥɶɦɭɜɚɧɧɹ. Ɉɬɪɢ-
ɦɚɧɚ ɦɨɞɟɥɶ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɫɬɜɨɪɟɧɧɹ ɿɦɿɬɚɰɿɣɧɢɯ ɦɨɞɟɥɟɣ ɿɡ ɜɢɫɨ-
ɤɢɦ ɫɬɭɩɟɧɟɦ ɭɧɿɜɟɪɫɚɥɶɧɨɫɬɿ. 
 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɤɨɥɢɜɚɧɧɹ, ɿɦɿɬɚɰɿɣɧɟ ɦɨɞɟɥɸɜɚɧɧɹ, ɝɚɥɶɦɿɜɧɿ ɫɢɥɢ.  
 

ɊȺɁɊȺȻɈɌɄȺ ɉɊɈɋɌɊȺɇɋɌȼȿɇɇɈɃ ɆɈȾȿɅɂ ɄɈɅȿȻȺɇɂɃ ɄɍɁɈȼȺ  

ȺȼɌɈɆɈȻɂɅə ɉɊɂ ȿȽɈ ɌɈɊɆɈɀȿɇɂɂ 
 

ȼ.Ɉ. Ƚɟɥɥɨ, ɚɫɩɢɪɚɧɬ, ɏɇȺȾɍ 
 

Ⱥɧɧɨɬɚɰɢɹ. ɉɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ ɤɨɥɟɛɚɧɢɣ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɬɨɪɦɨɠɟɧɢɹ. 
ɉɨɥɭɱɟɧɧɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɡɞɚɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟ-
ɥɟɣ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɥɟɛɚɧɢɹ, ɢɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɬɨɪɦɨɡɧɵɟ ɫɢɥɵ. 

 

 

DEVELOPMENT OF THE SPATIAL MODEL OF VEHICLE BODY 

OSCILLATIONS DURING ITS BRAKE 

 

V. Gello, postgraduate, KhNAHU 
 

Abstract. The spatial model evaluating the oscillations of a braking vehicle’s body is proposed. This 

model can be used for further development of simulation models with high degree of universality. 

 

Key words: oscillations, simulation, braking forces. 

 

 

ȼɫɬɭɩ 

 

ɍ ɬɟɨɪɿʀ ɚɜɬɨɦɨɛɿɥɹ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭ-

ɸɬɶɫɹ ɦɨɞɟɥɿ ɤɨɥɢɜɚɧɶ ɩɿɞɜɿɫɤɢ, ɬɨɦɭ ɳɨ 
ɜɨɧɢ ɞɨɡɜɨɥɹɸɬɶ ɨɰɿɧɢɬɢ ɹɤɿɫɬɶ ɪɨɛɨɬɢ ɩɿɞ-

ɜɿɫɤɢ ɬɚ ɦɿɪɭ ɜɩɥɢɜɭ ɤɨɥɢɜɚɧɶ ɧɚ ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɪɨɛɨɬɢ ɭɫɿɯ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɿɥɹ. Ȼɿɥɶ-
ɲɿɫɬɶ ɦɨɞɟɥɟɣ ɤɨɥɢɜɚɧɶ ɨɩɟɪɭɽ ɪɟɚɤɰɿɹɦɢ 

ɩɿɞɜɿɫɤɢ ɧɚ ɧɟɪɿɜɧɨɫɬɿ ɞɨɪɨɠɧɶɨɝɨ ɩɨɤɪɢɬɬɹ, 
ɳɨ ɽ ɞɨɫɬɚɬɧɿɦ ɞɥɹ ɜɢɩɚɞɤɿɜ, ɤɨɥɢ ɨɛ’ɽɤɬɨɦ 

ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɫɬɭɩɚɽ ɩɿɞɜɿɫɤɚ. Ⱦɥɹ ɞɨɫɥɿ-
ɞɠɟɧɧɹ ɠ ɟɮɟɤɬɢɜɧɨɫɬɿ ɬɚ ɫɬɚɛɿɥɶɧɨɫɬɿ ɝɚɥɶ-
ɦɨɜɨɝɨ ɤɟɪɭɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ 

ɤɨɥɢɜɚɥɶɧɿ ɩɪɨɰɟɫɢ, ɜɢɤɥɢɤɚɧɿ ɧɟɪɿɜɧɨɦɿɪ-
ɧɨɸ ɞɿɽɸ ɝɚɥɶɦɿɜɧɢɯ ɫɢɥ ɧɚ ɤɨɥɟɫɚ ɚɜɬɨɦɨɛɿ-
ɥɹ. ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚɽɬɶɫɹ ɫɚɦɟ ɬɚɤɚ ɦɨɞɟɥɶ, 
ɳɨ ɞɨɡɜɨɥɹɽ ɚɧɚɥɿɡɭɜɚɬɢ ɤɨɥɢɜɚɧɧɹ ɤɭɡɨɜɚ 
ɚɜɬɨɦɨɛɿɥɹ ɩɿɞ ɞɿɽɸ ɝɚɥɶɦɿɜɧɢɯ ɫɢɥ. 

Ⱥɧɚɥɿɡ ɩɭɛɥɿɤɚɰɿɣ 

 

ȱɫɧɭɽ ɛɚɝɚɬɨ ɦɨɞɟɥɟɣ ɤɨɥɢɜɚɧɶ ɤɭɡɨɜɚ ɚɜɬɨ-
ɦɨɛɿɥɹ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɞɨɫɥɿɞɢɬɢ ɪɟɚɤɰɿɸ 

ɩɿɞɜɿɫɤɢ ɧɚ ɞɨɪɨɠɧɿ ɧɟɪɿɜɧɨɫɬɿ. Ɍɚɤɿ ɦɨɞɟɥɿ 
ɪɨɡɝɥɹɧɭɬɨ ɭ [1–3].  

 

ɍ [1] ɪɨɡɝɥɹɧɭɬɨ ɨɫɧɨɜɧɿ ɭɦɨɜɢ ɜɢɧɢɤɧɟɧɧɹ 
ɤɨɥɢɜɚɧɶ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɨɞɧɨɦɚɫɨɜɭ ɦɨ-
ɞɟɥɶ ɨɰɿɧɤɢ ɜɿɥɶɧɢɯ ɤɨɥɢɜɚɧɶ ɚɜɬɨɦɨɛɿɥɹ. ɍ 

[2] ɪɨɡɝɥɹɧɭɬɨ ɦɟɬɨɞ Ʌɚɝɪɚɧɠɚ ɬɚ ɧɚɜɟɞɟɧɨ 
ɩɪɢɤɥɚɞ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɚɧɚɥɿɡɭ ɤɨ-
ɥɢɜɚɧɶ ɫɩɪɨɳɟɧɨʀ ɨɞɧɨɦɚɫɨɜɨʀ ɤɨɥɢɜɚɥɶɧɨʀ 
ɫɢɫɬɟɦɢ  ɍ [3] ɩɪɨɜɟɞɟɧɨ ʉɪɭɧɬɨɜɧɢɣ ɚɧɚɥɿɡ 
ɩɨɜɟɞɿɧɤɢ ɚɜɬɨɦɨɛɿɥɹ ɭ ɩɨɜɨɪɨɬɿ ɬɚ ɧɚɜɟɞɟɧɨ 

ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɫɬɜɨɪɟɧɧɹ ɩɪɨɫɬɨɪɨɜɢɯ 
ɞɢɧɚɦɿɱɧɢɯ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɿɥɹ. 
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Ⱥɧɚɥɿɡ ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ 

 

Ɋɨɡɝɥɹɧɟɦɨ ɤɨɥɢɜɚɥɶɧɭ ɫɢɫɬɟɦɭ, ɩɨɤɚɡɚɧɭ ɧɚ 
ɪɢɫ. 1. Ʉɨɥɢɜɚɥɶɧɚ ɫɢɫɬɟɦɚ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɩɿ-
ɞɪɟɫɨɪɟɧɨʀ ɦɚɫɢ (ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɿɥɹ), ɧɟɩɿɞ-

ɪɟɫɨɪɟɧɨʀ ɦɚɫɢ, ɩɪɭɠɢɧ ɬɚ ɞɟɦɩɮɟɪɿɜ. 
 

ɇɟɯɚɣ ( ), ( ), ( )Z Z t t t= φ = φ β = β  – ɜɿɞɩɨɜɿɞɧɨ 

ɜɟɪɬɢɤɚɥɶɧɟ ɩɟɪɟɦɿɳɟɧɧɹ ɰɟɧɬɪɭ ɦɚɫ, ɩɨ-
ɜɡɞɨɜɠɧɽ ɤɭɬɨɜɟ ɩɟɪɟɦɿɳɟɧɧɹ ɩɿɞɪɟɫɨɪɟɧɨʀ 
ɦɚɫɢ ɳɨɞɨ ɰɟɧɬɪɭ ɦɚɫ ɬɚ ɩɨɩɟɪɟɱɧɟ ɤɭɬɨɜɟ 
ɩɟɪɟɦɿɳɟɧɧɹ ɩɿɞɪɟɫɨɪɟɧɨʀ ɦɚɫɢ ɳɨɞɨ ɰɟɧɬɪɭ 
ɦɚɫ; , ,x ym I I  – ɜɿɞɩɨɜɿɞɧɨ ɩɿɞɪɟɫɨɪɟɧɚ ɦɚɫɚ 
ɬɚ ɦɨɦɟɧɬɢ ɿɧɟɪɰɿʀ ɩɿɞɪɟɫɨɪɟɧɨʀ ɦɚɫɢ ɭ ɩɨ-
ɜɡɞɨɜɠɧɶɨɦɭ ɬɚ ɩɨɩɟɪɟɱɧɨɦɭ ɧɚɩɪɹɦɤɭ; 

1 3 1 3, , ,k k n n  – ɤɨɟɮɿɰɿɽɧɬɢ ɠɨɪɫɬɤɨɫɬɿ ɬɚ ɞɟɦ-

ɩɮɿɪɭɜɚɧɧɹ ɩɟɪɟɞɧɿɯ ɤɨɥɿɫ; 2 4 2 4, , ,k k n n  – ɤɨ-
ɟɮɿɰɿɽɧɬɢ ɠɨɪɫɬɤɨɫɬɿ ɬɚ ɞɟɦɩɮɿɪɭɜɚɧɧɹ ɡɚɞ-

ɧɿɯ ɤɨɥɿɫ; ,a b  – ɜɿɞɩɨɜɿɞɧɨ ɜɿɞɫɬɚɧɿ ɜɿɞ 

ɩɟɪɟɞɧɶɨʀ ɬɚ ɡɚɞɧɶɨʀ ɨɫɿ ɞɨ ɰɟɧɬɪɭ ɦɚɫ ɚɜɬɨ-
ɦɨɛɿɥɹ; ,c d  – ɜɿɞɩɨɜɿɞɧɨ ɜɿɞɫɬɚɧɿ ɜɿɞ ɰɟɧɬɪɿɜ 
ɩɪɚɜɢɯ ɬɚ ɥɿɜɢɯ ɤɨɥɿɫ ɞɨ ɰɟɧɬɪɭ ɦɚɫ; h – ɜɢ-

ɫɨɬɚ ɰɟɧɬɪɭ ɦɚɫ ɜɿɞɧɨɫɧɨ ɲɥɹɯɭ; 

1 1 2 2( ), ( )F F t F F t= =  – ɝɚɥɶɦɿɜɧɿ ɫɢɥɢ, ɩɪɢɤ-
ɥɚɞɟɧɿ ɞɨ ɤɨɥɿɫ ɜɿɞɩɨɜɿɞɧɨ ɩɟɪɟɞɧɶɨʀ ɬɚ ɡɚɞ-

ɧɶɨʀ ɨɫɿ; ,x yM M  – ɜɿɞɩɨɜɿɞɧɨ ɩɨɡɞɨɜɠɧɿɣ ɬɚ 
ɩɟɪɟɱɧɢɣ ɤɪɭɬɧɿ ɦɨɦɟɧɬɢ ɝɚɥɶɦɿɜɧɢɯ ɫɢɥ.  
 

ɉɪɢɩɭɫɬɿɦɨ, ɳɨ ɜɟɥɢɱɢɧɢ ɤɨɟɮɿɰɿɽɧɬɿɜ 
, , 1,4i ik n i =  ɩɨ ɤɨɥɟɫɚɯ ɩɿɞɩɨɪɹɞɤɨɜɭɸɬɶɫɹ 

ɧɚɫɬɭɩɧɢɦ ɨɛɦɟɠɟɧɧɹɦ 

1 2

3 4

,
k k b

k k a
= =  

 

1 3

2 4

,

.

k k

k k

=

=
 

 

.c d=  

 

(1) 

 

 

 

(2) 

 

 

(3)

 

ɉɪɢ ɰɶɨɦɭ ɭɦɨɜɚ (1) ɜɢɤɨɧɭɽɬɶɫɹ ɞɥɹ ɩɨɪɨɠ-

ɧɶɨɝɨ ɚɜɬɨɦɨɛɿɥɹ, ɭɦɨɜɚ (2) ɜɢɡɧɚɱɚɽ ɪɿɜɧɿɫɬɶ 
ɠɨɪɫɬɤɨɫɬɿ ɥɿɜɨɝɨ ɬɚ ɩɪɚɜɨɝɨ ɛɨɪɬɭ, ɚ (3) – 

ɜɿɞɩɨɜɿɞɧɨ ɜɥɚɫɬɢɜɿɫɬɶ ɛɨɪɬɨɜɨʀ ɫɢɦɟɬɪɿʀ ɚɜ-
ɬɨɦɨɛɿɥɹ [1]. 

 

ɉɨɛɭɞɭɽɦɨ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ Ʌɚɝɪɚɧɠɚ ɞɥɹ 
ɪɨɡɝɥɹɧɭɬɨʀ ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ. Ɋɿɜɧɹɧɧɹ 
Ʌɚɝɪɚɧɠɚ ɞɥɹ ɤɨɧɫɟɪɜɚɬɢɜɧɨʀ ɦɟɯɚɧɿɱɧɨʀ ɫɢ-

ɫɬɟɦɢ ɮɨɪɦɭɥɸɽɬɶɫɹ ɹɤ 
 

.
d T Ɍ ɉ Ɏ
dt q q q q

⎛ ⎞∂ ∂ ∂ ∂
− = − −⎜ ⎟∂ ∂ ∂ ∂⎝ ⎠$ $

 (4)

 

ɞɟ ɉ – ɩɨɜɧɚ ɩɨɬɟɧɰɿɣɧɚ ɟɧɟɪɝɿɹ ɤɨɥɢɜɚɥɶɧɨʀ 
ɫɢɫɬɟɦɢ; T –  ʀʀ ɩɨɜɧɚ ɤɿɧɟɬɢɱɧɚ ɟɧɟɪɝɿɹ; Ɏ – 

ɩɨɜɧɚ ɟɧɟɪɝɿɹ, ɪɨɡɫɿɸɜɚɧɚ ɜ ɞɟɦɩɮɟɪɚɯ; ,q q$  

– ɭɡɚɝɚɥɶɧɟɧɟ ɩɟɪɟɦɿɳɟɧɧɹ ɬɚ ɣɨɝɨ ɩɟɪɲɚ 
ɩɨɯɿɞɧɚ.  
 

Ⱦɥɹ ɪɨɡɝɥɹɧɭɬɨʀ ɤɨɥɢɜɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɭɡɚ-
ɝɚɥɶɧɟɧɢɦɢ ɩɟɪɟɦɿɳɟɧɧɹɦɢ ɽ , ,Z φ β .   

 

 
 

Ɋɢɫ. 1. Ɇɨɞɟɥɶ ɚɜɬɨɦɨɛɿɥɹ ɡ ɩɨɡɧɚɱɟɧɧɹɦɢ 
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Ɍɨɦɭ ɫɢɫɬɟɦɚ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɬɪɶɨɯ ɪɿɜɧɹɧɶ 
ɜɿɞɧɨɫɧɨ ɰɢɯ ɩɟɪɟɦɿɳɟɧɶ, ɚ ɞɥɹ ɩɨɛɭɞɨɜɢ 

ɰɢɯ ɪɿɜɧɹɧɶ ɧɟɨɛɯɿɞɧɨ ɜɢɡɧɚɱɢɬɢ ɟɧɟɪɝɿʀ  
ɉ, Ɍ, Ɏ ɬɚ ʀɯ ɱɚɫɬɤɨɜɿ ɩɨɯɿɞɧɿ ɩɨ , ,Z φ β . Ɍɚ-
ɤɢɦ ɱɢɧɨɦ ɮɨɪɦɭɥɸɸɬɶɫɹ ɥɿɜɿ ɱɚɫɬɢɧɢ ɪɿɜ-
ɧɹɧɶ ɫɢɫɬɟɦɢ (5). 

 

Ɉɫɤɿɥɶɤɢ ɝɚɥɶɦɿɜɧɿ ɫɢɥɢ 1 2,F F  ɫɩɪɹɦɨɜɚɧɿ 
ɩɚɪɚɥɟɥɶɧɨ ɧɚɩɪɹɦɤɭ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ, ɬɨ 
ɜɟɪɬɢɤɚɥɶɧɚ ɡɛɭɪɸɸɱɚ ɫɢɥɚ, ɳɨ ɜɩɥɢɜɚɽ ɧɚ 
ɩɟɪɟɦɿɳɟɧɧɹ ɤɭɡɨɜɚ Z , ɜɿɞɫɭɬɧɹ. Ɍɨɦɭ ɩɪɚɜɚ 
ɱɚɫɬɢɧɚ ɩɟɪɲɨɝɨ ɪɿɜɧɹɧɧɹ (5) ɞɨɪɿɜɧɸɽ ɧɭɥɸ.  

 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɡɛɭɪɸɸɱɨɝɨ ɤɪɭɬɧɨɝɨ ɦɨɦɟ-
ɧɬɭ xM  ɩɪɢɩɭɫɬɢɦɨ, ɳɨ ɧɚɩɪɹɦɤɨɦ ɜɿɞɥɿɤɭ 
ɞɥɹ ɧɶɨɝɨ ɽ ɧɚɩɪɹɦɨɤ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ. Ɍɨɞɿ 
ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ xM  ɞɨɪɿɜɧɸɽ ɫɭɦɚɪɧɨɦɭ 

ɦɨɦɟɧɬɭ ɫɢɥ 1 2,F F  ɧɚ ɩɥɟɱɿ h. Ɂɚ ɚɧɚɥɨɝɿɽɸ 

ɛɭɞɭɽɦɨ ɬɪɟɬɽ ɪɿɜɧɹɧɧɹ ɫɢɫɬɟɦɢ ɞɥɹ ɩɟɪɟɦɿ-
ɳɟɧɧɹ β , ɜɪɚɯɭɜɚɜɲɢ, ɳɨ ɩɪɹɦɨɥɿɧɿɣɧɨɝɨ 
ɪɭɯɭ ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ yM  ɞɨɪɿɜɧɸɽ ɧɭɥɸ ɿ 
ɦɨɠɟ ɛɭɬɢ ɜɢɩɭɳɟɧɢɣ ɿɡ ɬɪɟɬɶɨɝɨ ɪɿɜɧɹɧɧɹ 
ɫɢɫɬɟɦɢ. Ɇɚɽɦɨ ɨɫɬɚɬɨɱɧɢɣ ɜɢɪɚɡ  
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ȼɢɪɚɡ ɞɥɹ ɩɨɜɧɨʀ ɩɨɬɟɧɰɿɣɧɨʀ ɟɧɟɪɝɿʀ ɤɨɥɢ-

ɜɚɧɶ ɫɢɫɬɟɦɢ ɉ ɧɚɛɭɞɟ ɜɢɝɥɹɞɭ 
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(6)

 

ɉɨɜɧɚ ɤɿɧɟɬɢɱɧɚ ɟɧɟɪɝɿɹ ɤɨɥɢɜɚɧɶ ɫɢɫɬɟɦɢ Ɍ 

ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɩɨɫɬɭɩɚɥɶɧɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ 
ɩɿɞɪɟɫɨɪɟɧɨʀ ɦɚɫɢ Z  ɬɚ ʀʀ ɤɭɬɨɜɢɯ ɩɟɪɟɦɿ-

ɳɟɧɶ ɭ ɞɜɨɯ ɩɥɨɳɢɧɚɯ ɿɡ ɤɭɬɚɦɢ ,φ β . Ɍɨɦɭ 
ɦɚɽɦɨ 
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Ⱥɧɚɥɨɝɿɱɧɨ ɜɢɪɚɡɢɦɨ ɩɨɜɧɭ ɟɧɟɪɝɿɸ ɞɢɫɢɩɚ-
ɰɿʀ Ɏ  
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ɉɿɞɫɬɚɜɢɜɲɢ ɩɨɯɿɞɧɿ ɜɿɞ (6)–(8) ɭ (5), ɨɬɪɢ-

ɦɚɽɦɨ ɲɭɤɚɧɭ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ (9)–(11) 
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Ɂɚ ɨɬɪɢɦɚɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ (9)–(11) ɦɨɠɧɚ 
ɩɨɛɭɞɭɜɚɬɢ ɿɦɿɬɚɰɿɣɧɿ ɦɨɞɟɥɿ ɬɚ ɩɪɨɚɧɚɥɿɡɭ-

ɜɚɬɢ ɤɨɥɢɜɚɥɶɧɿ ɩɪɨɰɟɫɢ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɧɚ 
ɪɿɡɧɢɯ ɪɟɠɢɦɚɯ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɿɜ ɬɚ ɚɜɬɨ-
ɛɭɫɿɜ. 
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ȼɢɫɧɨɜɤɢ 

 

ɍ ɫɬɚɬɬɿ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɩɪɨɫɬɨɪɨɜɭ ɦɨɞɟɥɶ 
ɤɨɥɢɜɚɧɶ ɤɭɡɨɜɚ ɚɜɬɨɦɨɛɿɥɹ ɭ ɩɪɨɰɟɫɿ ɝɚɥɶ-
ɦɭɜɚɧɧɹ. Ɂ ɨɬɪɢɦɚɧɢɯ ɪɿɜɧɹɧɶ ɜɢɞɧɨ, ɳɨ ɩɿɞ 

ɱɚɫ ɝɚɥɶɦɭɜɚɧɧɹ ɜɢɧɢɤɚɸɬɶ ɤɨɥɢɜɚɥɶɧɿ ɩɪɨ-
ɰɟɫɢ, ɩɨɜ’ɹɡɚɧɿ ɡ ɯɚɪɚɤɬɟɪɨɦ ɜɡɚɽɦɨɞɿʀ ɞɜɨɯ 
ɫɢɫɬɟɦ «ɩɪɭɠɢɧɚ-ɞɟɦɩɮɟɪ».  

 

ɏɚɪɚɤɬɟɪ ɰɢɯ ɩɪɨɰɟɫɿɜ (ɚɦɩɥɿɬɭɞɚ ɬɚ ɱɚɫɬɨɬɚ 
ɤɨɥɢɜɚɧɶ) ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɦɿɠ 

ɜɢɯɿɞɧɢɦɢ ɡɧɚɱɟɧɧɹɦɢ ɤɨɟɮɿɰɿɽɧɬɿɜ ɠɨɪɫɬ-
ɤɨɫɬɿ ɬɚ ɞɟɦɩɮɿɪɭɜɚɧɧɹ. 
 

Ɉɬɪɢɦɚɧɚ ɦɨɞɟɥɶ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ 
ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɫɬɜɨɪɟɧɧɹ ɿɦɿɬɚɰɿɣɧɢɯ ɦɨɞɟ-
ɥɟɣ ɿɡ ɜɢɫɨɤɢɦ ɫɬɭɩɟɧɟɦ ɭɧɿɜɟɪɫɚɥɶɧɨɫɬɿ. 
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