
««         »» 
 

        ..  ..  ..  ..  ..  1177..  22001199  .. 

 
doi: https://doi.org/10.15802/tstt2019/178210 © . . 2019 
 
18 

 656.212.5:681.3 

. . 1* 
1* . « », -

. , . , 2, 49010, . , ,  + 38(056)373-15-89, .  
ivzhukl@ua.fm, ORCID 0000-0002-3491-5976 

 
  

  
. .   

. . -
, , -

. . -
, , 

. 
: ; ; ; ;  

 

 
-

 [1-5]. -
-
-
-

, -
 ( -
)  

) [5]. 
,  -

, -
 ( -

).  
-
-

.  
-
 

  

 

2

2 j
j

d Sm F
dt

, (1) 

 m – , S –  
, j

j
F  –  ,  -

, -
: 

 
[ ] ( [ 1], [ 1]j

j
V n f V n F n . (2) 

-
,  

 S 
,  [1,2]), -

 t ,  [6]). 
 n , -

, -
. 

, 
, 

 ( ., , [2])  
, 
-

,  
, , -

-
 ( .  1).   

 –  
 – , -

 S, -
 

 1

1

r

k k
k

r

k
k

q i
i

q
, (3) 

 qk –  k ; ik –  
,  k  

; r – . 
  



 

19 

 
. 1.   

-
-
 

(3),  i  S.  
-
-
-

,  
 

 i , -
-

 i . 

 

 (  
, -

).  

 

1

2
1

2

( ) ( )

( )

X

X
X

X

dh S q S dS
dS

i
q S dS

, (4) 

 h(S) – , -
; q(S) –  

; X1 , X2 –  « »  « -
»  ( ). 

, -

 (  
 

).  (4) 
. ,  

 
 X1 ... X2  

q, ,  q ,  
: 

 

1

2
1

2

1 2

( )
( )

X

X
X

X

q dh S
h X Xi

L
q dS

, (5) 

 L –  
,  

. 
 (5)  (3), -

-
,   
 Q/2  L 

. 
-

: 
– -

 
 (3)  

» ( ); 
– -



 

20 

 
; 

–  
 

. 
, -

 
 i  

. 
,  (N ) -

-
 q  (  –  

,   
),  N  (3)  

: 

 
1 1 1 1

2 2

;        ;

;      , N N

X X h h

X X h h
  

 

 
2

N qq . (6) 

 (3) : 

 

1 2

1

2 ( )
h h

q
L

i
Q

, (7) 

  – -
; Q –  

. 
 

 *
2 q N qq
Q L Q L

, (8) 

 
, : 

 *1 2
1
( )i h h q   (9) 

   r,  i  
 (9)  ,  -

 (3). 

 

-
 ( -

 
) -

-
,  

 
. -

-
,  

, -
. 

 

1.  ,  .  .   
-

 / . . , . . -
, . .  // -

. 
.  .  .  .  –  .  181/10.  –  -

, 1976.  
2. . . -

-
 /  .  .  ,  .  .  

 // -
. . . 

. . – . 277/17. – : 
. – 1990. .11–19. 

3. , . .  
-

 / 
. .  //  

 
. . – 2010. 

– . 34. – . 46-50. 
4. -

 :  / . 
. , . . , . .  [  
.]. –  : , 

2010. – 260 . 
5. . .  

 
:  / . . -

 – : , 2012. – 
172 .  

6. . .  
 

 /  .  .   //  -
-

.  .  .  .  .  –  .  197/12.  –  
, 1978. – . 50–58. 

 
 

., . ???. ( ) 
 

 27.05.2019. 
 05.06.2019. 

 
 

 



 

21 

. .  

 
 

 
. . -

. . -
,  ,  .  

. -
, , -

. 
: , , , , . 

I. V. ZHUKOVYTS’KYY 

METHOD OF DETERMINING AN EQUIVALENT SLOPE IN THE 
IMITATION MODEL OF THE CUT OF CARS ROLLING FROM HUMP  

The purpose of this work is to develop a method for determining the rational equivalent slope of cut of cars 
rolling on a hump yard. The methodology. Using the thread release model, convert the multipoint release model to 
a two-point model. Originality. A two-point mathematical model of cut of cars was proposed, which has the same 
accuracy as the well-known multipoint model with a significantly smaller amount of calculations. Practical value. 
The proposed technique allows minimizing the time for calculating the movement of cut of cars in a simulation 
model, which is important for control systems, where simulation models are used in real time. 

Keywords: hump yard, slope, imitation model, cut of cars, thread model. 


