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   A11 = ;     
A12 = (k 1+k 2+k 1+k 2)/V0;   
A13 = ((k 1+k 1 (L – l ) – (k 2+ k 2 l )/V0;   
A14 = - (k 1+k 2+k 1+k 2);     
A21 = J ; 
A22 = ((k 1-k 1 (L- l )2 + (k 2– k 2 l 2)/V0; 
A23 = –(k 1+k 1 (L - l ) + (k 2+k 2 l ; 
A24 = (k 1+k 1 (L - l ) – (k 2+k 2 l )/V0; 
f11 = (P 1–P 1+P 1–P 1) + k 1 + k 1;   
f11

* = (k 2+ k 2 l  /V0;     
f12 = k 2 + k 2 – (P 2–P 2 + P 2–P 2); 
f12* = (k 2+ k 2) + (P 2–P 2 + P 2–P 2) - R ;  
f21 = (L–l ((P 1–P 1)+(P 1–P 1)+k 1+ k 1); 
f21

* = –l (k 2+ k 2); 
f22 = l ((P 2–P 2) – (P 2–P 2)–k 2–k 2); 
f22

* = –l ((k 2+ k 2) +(P 2–P 2) - (P 2–P 2)) + R (l  + ). 
 

, J  – -
; Vs –  

1 1; k 1, k 2  k 1, k 2 – -
; , b, , L  l  – -
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  K11 = A11 s2 + A12 s ;  K21 = A24 s; 
 K12 = A13 s + A14 ;    K22 = A21 s2 + 22 s + 23; 
 N11 = F11 = F12 = 0;   N21 = F11 = F12 = b; 
 N12 = F15 = 1;     N22 = F25 = - (l  + ); 
 N13 = F16 = 0;    N23 = F26 = 1; 
 N14 = F13  P 1+ F14  P 2 = 0;  N24 = F23  P 1+ F24 P 2 =-( - b) P ; 

F11 = f11;    F21 = f21; 
F12 = 1;      F22 = - (l  + ); 
F13 = 0;     F23 = 1; 
F14 = 0;      
F24 = – (K – b)·(P 1–P 1 + P 2–P 2) + b·(P 1–P 1 + P 2–P 2); 
Y11 = f11 s + f12;    Y21 = f21 s + f22; 
Y12 = 1;     Y22 = - (l  + ); 
Y13 = 0;      Y23 = 1; 
Y14 = 0;      
Y24 = – (K – b)·(P 1–P 1 + P 2–P 2) + b·(P 1–P 1 + P 2–P 2); 
s = d/dt – .  

 
,  

,  ( )  
 ( ) -

 [5].  
 

,  ( ) -
 ( , . 

. 1 )  ( , . 1 ). , -
-

 1,  – 0.  ( . 



  . 6, .1 
 104 

 

. 1 )  
.  ( -

, ) , -
, . 

 
, . -

.  
, -

, -
-

,  
.  

-
, -

 ( . 2).  
 ( . 3-5)  

-
:  =1000 , J =1125 2, =3 , L=2,3 , l =1,15 , =1 , 

b=1,5 , V0=2 . 
 

 
. 2.  

, -
 ( , . ). 

 
 ( ) 
, -

 ( . . 3). -
-

 ( . 3 ). -
.  



  . 6, .1 
 105 

 

, , 
-

 ( . 3 ). -
 

 ( ),  
.  

0,0E+00

2,0E-05

4,0E-05

6,0E-05

8,0E-05

0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

1 2 

,  
 

, -1 )  

 

 

-1,6

-1,2

-0,8

-0,4

0
0 1 2 3 4 5

2 

1 

, -1 
 

,  
 

) 

3 

 
. 3.  ( )  ( )  

 (  
 P )  

: 1 – 3 ; 2 – 9 ; 3 – . 
 

 
 ( . 4),  

.  (V0=1 ) 
 (  1, . 4 ). 

 



  . 6, .1 
 106 

 

 0,5 -1, -
 1. 

0

0,5

1

1,5

2

0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

 

, -1 

1 2 3 

4 

)  

-1,6

-1,55

-1,5

-1,45

-1,4
0 1 2 3 4 5

 

,  
 

 

, -1 

3 

4 

2 1 

)  
. 4.  ( )  ( )  

 ( -
)  

: 1 – 1 ; 2 – 2 ; 3 – 3 ; 4 – . 
 

,  2  3  
 (  < 1,3 -1)  

 (  2  3, . 4 ),  > 1,3 -1  – -
. -

, -
 3  (  3, . 4 ) 

. 
 

 ( . 5) -
,  l. 
 l = 4 -



  . 6, .1 
 107 

 

 ( ) (  3, . 5 ).  
,  l = 2,4  (  < 1,7 

-1)  (  2  3, . 5 ), 
 > 1,7 -1  - -

.  
 1,7 -1, -

 1. , -
 l < 2  

-
 1, .  

0

0,5

1

1,5

2

0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

 

, -1 

1 

2 3 

4 

)  

-1,2

-1

-0,8

-0,6

-0,4

-0,2

0
0 1 2 3 4 5

1 

2 3 

4 

 

,  
 

) 

, -1 

 
. 5.  ( )  ( )  

 
) -

: 1 – l = 4 ; 2 – l = 2,4 ; 3 – l = 2 ; 4 – 
. 

 
-

, -



  . 6, .1 
 108 

 

 2  4 .  
 l = 2  (  3, . 5 ).  

 
,  

. 
. -

 
, -

, -
. 

, -
. 

, -
 3  

 2,4 -
. -

,  
.  

-
-

. 
 

 
1. . . -

 / . , . . – :  « -
», 2008. – 270 . 

2.  Pedersen H.H. User requirements for a Wide Span Tractor for 
Controlled Traffic Farming [ ] / H.H. Pedersen. – 
2013. – : http://cigr.org/. 

3. .  
-

 / .  // Motrol. – 2015. – 
Vol. 17,  9. – . 49–54.  

4. .  
 / .  //  

. – 2006. – 1(28).– .27-28. 
5. .  

 / .  [ .]. – : 
 « », 2005. – 337 . 

 
 
 
 



  . 6, .1 
 109 

 

 
 

 
  

 
., . 

 
 - -

-
-
-
-

. 
 
 
 

ASSESSMENT OF MOTION WIDE SPAN TRACTOR  
OF MECHANIZATION AGRICULTURAL PRODUCTION 
 

Nadykto V., Kuvachov V. 
 

Summary 
The article results of theoretical investigation of plane-parallel 

movement of Wide Span Tractor in the longitudinal-horizontal plane 
by kinematic and force their way of control is presents. 

 


