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The article deals with substantiation and a technique for calculating the main parameters of the module of 
the grain dryer. 

Keywords: grain dryer, mine, unloading device, drying agent, air heater. 

 

    -
   ,  
      
     -

   [1, 2].   -
 ,    

   -  
.    

       -
    -

  -   -
 . 

     
      

     . 

  

    
      -

  ,    -
 .    -
  –   -

 .     -
    

  (  ),  
,   . 

   
 : 

G .  = G0 KW KK K  / . ,     (1) 
 G0 –     , ; 

KW –  , -
       -

 ; 
 –  ,  

  ; 
   ,  

  ; 
 –    , . 

 W ,      -
    

 [3, 4].  
     

   : 
G0 = G .  / W  .      (2) 

       
    -

 .      
   ,   

     , 
   : 

mW  = G0 0 K

K100
w w

w
  = GK 0 K

0100
w w

w
 ,    (3) 

 w 0  w  –  , , 
   , %. 

       -
  ,    

. ,   
      -

   : 

G0 0

100
w

 + m  0

1000
d

 = G0 K

100
w

  + m  K

1000
d

, (4) 

 m  –    , ; 
d0  d  –      -

 , / . 
        -

     -
    .  

   : 

mW  = m  K 0

10
d d

 ,      (5) 

      : 

G0 = ac K 0

0 K

( )
10( )
m d d

w w
 .      (6) 

  ,     
: 

  
 



3

  
 

QL = 0 0 K

c K 0 c

10 ( )
( )

G
d d
w w

 ,      (7) 

  –   , / 3. 
   , -

   -
,     -

.     -
    : 

m  h0+Q  + G0 T 0 = mW   (100– T 0)+ 
+ mW  r0+ m  h  + G0 T  + Q ,     (8) 

 h0  h  –      
  , / ; 

   –    
  , /(  ); 

Q  – ,  -
   , ; 

T0  T  –        
, ; 

Q  –    , ; 
r0 –   , / . 

  (8)   -
,     

( )  .    -
   ,     

     Q  -
     -

 Q.  ,  -
    , 

 : 

Q  = 
1

Q

 (m (h  -h0)+G0  (T  – T 0)+ 

       +mW  (100 – T 0) + mW  r0).     (9) 
     1  -

  : 

q  = 
w

Q

m
 = 

1

Q wm
 (m (h  – h0) + G0  (T  – T 0) + 

+ mW  (100 – T 0) + mW  r0).    (10) 
  ,    -

        
   .    -

    -
      

     . 
 ,  -

      
   qT,  : 

Q  = G0 qT 0 K

K100
w w

w
 .    (11) 

 ,  ,  
 ,     

: 
Q  = QL (h0 – hA ),     (12) 

 h  –    , 
/ ; 
QL –    , . 

    -
    70 …150 ,  -

   – 740…810 /   
.     75... 90  

      
 [5].     (11) 

    
      

 .    
     : 

     
    -

.      – 
       
     . 

     
   ,  -

      
   .  

       
,   : 

 = K 0

ac ac ac 0

( )
( )

c m T T
c m T T

 ,    (13) 

  –    , 
 /(  ); 

T  –   , . 
   -

      -
 ,     

   : -
       

    
    5…10 ,  ,  -

     0 .   
       
     : 

n  = 
ac

2
( )

LQ
F F v

 ,    (14) 

 F   F  –    
   , 2. 

   -
   : 

 = 0

c

G
  +  FK lK nK ,   (15) 

  – ,   
  ,    ; 

 –   , / 3; 
FK –    , 2; 
lK –  , . 

    
    : 

H  = (E  – F  l  n (1 + ))/ l  (S  + H )   
       (B  + S ),      (16) 



4

  
 

 H  –  , ; 
S  –    , ; 
S  –     , ; 
B –  , ; 

  ,  
    , 

   

q  = 0

c

G
 .     (17) 

   -
    -

    (  
0,7…0,8)     -

 (500…750 )    -
  .    -

     3500... 
4000 3   [5]. 

 

   -
     -

    : 
  – ,   , 

         
   .     

     -
 75... 90   .  , 

      -
  ,    

     . -

       
     -

   3500... 4000 3   
  . 

  
 

1. , .   -
  / . , . , 

; . .  .: . . , . . 
; . . . . . – .: -

, 1979. – 525 . 
2. , . .    : 

.  / . . , . . . – 
.: , 2010. – 587 . 

3.       
    -
    / . . 

 [  .]. – ., 2004. – 34 . 
4. , . .     

    -
    / . . , . . , 

. .  // -   
. – 1982. – . 51. – . 31- 35. 

5. , . .  . , , 
 / . . , . . . – .: 

 «       
», 2012. – 520 . 

   04.10.2017  

 
 

 
  



5

  
 

 631.354.2 (043.3) 

    
-    

  
. . ,  

 , . . ,  

. . , 
  

 
  -   ( )   -

     ,      . -
         ,   -

       .    -
     .   

 :  ,    ,    -
 ,  . 

 :  , ,  , , -
 . 

The design of a spring-finger activator (SFA) for a straw shaker of a combine harvester is developed, taking 
into account the main parameters that affect the operation of this unit. The design of the SFA is relatively simple 
and does not require an active drive, as well as additional adjustments after the installation on the combine harvest-
er's key. The working process of the SFA is coordinated with the vibrational characteristics of the key straw walker. 
The most important parameters of the SFA are the length of the finger, the distance between the ends of the fingers, 
the angle of inclination relative to the surface of the key, the rigidity of the finger. 

Keywords: grain harvester, straw shaker, straw shaker activator, oscillations, elastic finger. 

 

     
     

     -
      

    
.      , 

 ,  -
      

.  ,   
       
,      

     . 
     

.    -
      -

    -
        

    . 
    ( -

 , ,  , 
, ) ,   -

   .  -
      -

       
   [1-5].  

    
     

    -
      

,   ,    -
 ( ,  ,  , 

   )    -
     .  

,    , -
  ,     

, ,    [3, 6].    
   30 % ,    

  ,   -
   – . 

  

      
   ,   -

     -
  ,   -

    : 
1.      

     . 
2.     

       -
     . 



6

  
 

3.    
      

     . 
      -

     
,      

 ( . 1). 

     -
 ,    r 

 .    -
      r, 

         
  ,     
.      , 

    ,  
     -
,      . 

    -
   ,   -

  ,    
.     -

    : 
1.      -
   ,    -

     , 
      . 

2.      -
      

     
  . 

3.   « »   
      « ». 

4.   « »   
     -

     ,   

     -
  [7].    

        
    . 

5.     -
     

    -
 . 

6.        
    .  

-     
   ,   -
-     

   ( . 1).  -
   -  -

      
      

.   1–    
    ; 2 –  

     -
 ; 3 –    

    . 
     -

-     y: 

1y ( )tg x ;  

2( )y tg x ; 

3y ( )tg x .       (1) 
      -

 ,      
 : 

1 1 1M (0,5 cos ;0,5 sin ) ; 

2 2 2M (0,5 cos ;0,5 sin ) ; 

3 3 3M (0, 5 cos ; 0, 5 sin ) .     (2) 
,      

     : 

3 2 3 2 3 2M M (0, 5 (cos cos ); 0, 5 (sin sin );  (3) 
2 2

3 2 3 2 3 2M M (0, 25 (cos cos ) 0, 25 (sin sin ) .  
    : 

)cos(cos5,0 323aS . 
       -

  -  : 

2 3

cos
0, 5(cos cos ).yS r

k
    (4)

 
     -

-   ( )  -
   .  -

     -
   180-215 / ,  -

    1,81-
2,23.     -

 1,81; 2,02; 2,12; 2,23    
  0,040 .    

      

 1.      
      

: I, II, III –   -
; 1, 2, 3 –     



7

  
 

   ,   -
        -

 . 
      

    -
 .     -

    ,   -
   .    -

        : 
     -

 ;      -
,   .  

,   m   
   ,   

   NT  
,       -

 , . . NT>Fmax,  NT=Ntg( /2– ),  
Fmax=Ntg >,   –      

  . ,  
   : 

N tg ( /2 – ) > N tg   /2– > .    (5) 
      N  
     -

        -
  ,     -
  .    -

      
    : 

> ,        (6) 
 = /2 – . 

      
  .  -

     ( -
 ).   [8],  

     0,37.   -
,       

, ,    =ar tg 0,37= 20,3 . 
 -   ( )  

    -
  . 2. 

    -
  (  65 ).    ,  -
    , 

     . -
     –  ( ).  

  0,001 .    
    : 

=(n+2)d+n +a+ + EF;      (7) 
  –   , ;  

d –  , . 
n –     , . 

   EF  -
 DEF,   DF,    

  L2.   EF  : 

2

sin ,
EF
L

       (8) 

2 sin .EF L
    L1   -

 , : 

1

sin ,
L

       (9) 

1 sin .L
    ,    

,     
-     

 ( . 3). 

    – L , . 
: 

4 3/ 2 / 2.aL L A L     (10)
      -

     : 
/ .a c an B L      (11)

   ,  -
      -

  ,    
     -

   . 

 

 3.      
  

 

 2.      
-  : 

 –   ; d –  ;  
 –      -

;  –    ; 
L1; L2 –   



8

  
 

     -
       

  [2],   -
        

 ,    -
    ( . 4). 

 . 4,     -
      

  [2]: 

.cdx
dy      (12) 

 ,       
,   : 

.cL
c e      (13) 

     -
       -

    
  [2]: 

.10)12...8( 3 q     (14) 
    

    
    -

 [9],      

       
    .  

  1-8 ( . 5)   
: ,    

, –  ;   – 
13-15 %;  ;  -

   – 220 / . 
   [9]  

    10    
,      

   ,   
     , 

    ( . 5).  
 . 5,      
     

,      -
     4-5,  

    , 
    7-10.  

   7-10  -
     

 ,     
    .   

     
     -

       -
  ( . 6).  

     
     ,  

   : 
–      -

       
   ( . 6 ); 

 –       
10-15 %     

       
    ( . 6 ); 

 –     15 %   -
    , 
     ( . 6 ). 
     

     

 
 4.     

  

 
 5.        

      [9] 



9

  
 

    
«  GS 12»      

 [10].      -
      : 

 «  »  «  -
 »   «  

« ».     -
      -
  ,       

      -
 .     -

     
  -  .  

   , 
     -

   ,    
   1,55 ,     

    . 

 

1.   -
    

     0,3   0,5 . 
   -  

    (  65 ). 
      0,3  -

 3 .,    0,5  –   . 
2.       

      
    ,   -
   . 

3.      
    

      
  «  GS». 

4.     
      -

    -
,       -

    . 
5.   - -

     -
     

       -
  . 

  
 

1. , . ..     / . . 
 //       -

. – 1957. – 3. – . 73-77. 
2. , . .   -

 :    -
,     -

  / . . , . . . – 2-  ., -
.  . – .: , 1980. – 671 . 

3.      . 
    / . .  [  

.]. – , 1958. – 295 . 
4. , . .  . / . . -

 //    ,  VI. 
5. , . .  -

. ,     / 
. . . – .: . -  .- . , 

1955. – 764 . 
6. , . .   -

 / . . . – : , 2011. – 120 . 
7. , . .    

      
    / . . , . . -

, . .  // . . – 2015. –  1. – 
. 49-55. 

8. , . .   -
  / . . . – .: -

, 1967. – . 1. – 724 . 
9. , . . ,   -

   / . . -
. – , 1936. – . 3. – 780 . 
10. , . .    

  / . . , . . -
 //   . – 2016. –  13. 

– . 14-17. 

   26.09.2017 

) ) ) 
 6.       

 «  GS": 
 –   (   );  –   (    – 3  

    – 2 );  –   (    – 3 , 
   – 2 , – 3 )



10

  
 

 631.363 

   
    

     
 

. . , 
   , . . ,  

. . , 
 .      

. . ,  
 .        , . .- . , ; 

    ( . ) 

. . ,  
   «       »,  

. . ,  

. . , 
 .   , . . ,  

. . , 
 .    

 
 ,       

            . -
          

   . 
 : , , , , , ,  , . 

The dependences allowing to determine the kinematic parameters of the soil layer particles motion on the re-
versible plough surface, and upon falling onto the field are received. The obtained results permit to justify the in-
stallation parameters of the roller implement relatively to the plough body at the design stage. 

Keywords: trajectory, movement, soil, speed, particle, dependence, the plough body, blade. 

 

   -
      

      
     : 

1)  ,   -
  ; 
2)     ; 
3)    ( -

       
,    -

 ).  
    -
    -

    -
 .  

     
  .   -

   ,   -
 .   -

  ,   -
       -

      
     -

    ( . 1) [1-3].  -

 
 1.     -

     



11

  
 

       
  ,    

    -
    

.    -
     

   ,   -
       -

    . 
       

     -
,       
  ( )    
 . 
   -

      , -
        
   ,   -

,      , 
, ,    , 

 ,    -
  .  -
       

    , , -
,   . 
   , -

   
      

,    -
  .  -
      -

       
    . 

  

    -
     -
,    ,   -

 ,     [1-3].  
      

: ,   . 
     

     
  :    

  ,    -
   R .   

      -
  ( . 2).   -

   (     
).      -

     
 : 

0
v v .    

      -
 

0
sinv  (v  –  , / ;  – 

      -
  ( )),     -

   0 cosv . 
     

m  ( )    (  ).  -
    ( . 2)   : 
 ,   ,  -

     [4]. 
   

 2.      
     

 3.      
     

  



12

  
 

,G m g        (1) 
 g –   , · -2. 

     : 
sinm g  –     -

  ,  cosm g ,  
  n-n    (  –  

 ,    
   ,  , .). 

   F   

0

2 2sin
,

m v
F

R
              (2) 

 R  –    
    (  

,     
), . 

    
    

   ,   
    ,  

     -
 . 

    -
  [2-4] 

min max
R R R .                                 (3) 

    -
    [2-4]: 

2

min

b
R ;

cos
     (4) 

2

2

1
max

R

b kR ,
k cos cos

     (5) 

 b  –   , ; 
 –      , ; 
 –       -

, ; 
k –  , .; 

R –  ( ),    
2 1

tg R

k
.

cos
       (6) 

   (3), -
    : 

2 1
min

kR ,
k(cos sin )

     (7) 

  –  ,   
     

    (   -
 4 5 ,   – 5 8 ,  

 – 8 10 ) [2-5]. 

   N    . 
  F ,     

 ,   : 
,F f N        (8) 

 f  –     -
  ( . 1). 

     n–n  
    ,  

     : 
2 2sin

cos 0,
m v

m g N
R

       (9) 

sinm a F m g ,   (10) 
 v  –    , / . 
  (9)  N  = 0   

    -
    ( / ),   

      

2

cos
.

sin
R g

v     (11) 

     -
     v v ,  

   ,     
 .   v v  -

     .  
       -

      
        

       -
.  ,     -

 v     .   
     . 

     
 (9)   N    (10). 
  (8),  

 1.    
 f     1  [5, 6] 

  f * 
1  

    
( ) 0,25–0,35 14 –19 30  

   0,50–0,70 26 30 –35
-  0,35–0,50 19 30 –26 30

   0,40–0,90 22 –42
:   f     ,  
  ,  ,  

 –   :   f  
       

.



13

  
 

2 2sin
cos sin .

m v
m a f f m g m g

R
                   (12) 

       m ,  
2 2sind

cos sin .
d

vv
a f f g g

t R
                   (13) 

      : 
2 2d sin

cos sin
d

v v v
f f g g

x R
 

     ,   : 
2 2

12

sin
ln cos sin

2 sin

R v
f f g g x C

Rf
              (14) 

   x0 = 0,  v0 = v
0
, 

0

2 2

1 2

sin
ln cos sin

2 sin

vR
C f f g g

Rf
 

 

0

2 2

2

2 2

2

sin
ln cos sin

2 sin

sin
ln cos sin

2 sin

R v
f f g g x

Rf

vR
f f g g

Rf

 

 

2

0

2 2

sin 2 22

sin
cos sin

sin
cos sin

f x
R

v
f f g g

R

v
e f f g g

R

 

2

0

sin
2

2 2
2 2

cos cos
sin sinsin sin

f x
R R g R g R g R g

v e v
f f

  

          x = s   
2

0

1
sin 22

2
2 2
cos cos

sin sinsin sin

f s
R R g R g R g R gv v e v

f f
, (15) 

 s  –     , . 
    ,      ( . 3).  

, ,       ,        
        .         



14

  
 

, ,      
 .     

    -
        -
         . 

,    ,  
     

      -
.   ,   

      
z1Ox1,  O1x1       

    ,  -
      . 

    -
     

 1, z1    -
    (   -

  t).    
    ,   

     ( . 3). 
      

  ,   
  . 
       , 

 : 

0 0Bt t ; 0 0Bx x ; cos
B B

x v .   (16) 

1 0;
B

z z  sin
B B

z v .   (17) 
       

 ,  

Ct t; C Bz h .     (18) 
   -

    : 

1

;
B

n

kx
k

m x F  

1

.
B

n

kz
k

m z F  

   
0;

B
m x  

.
B

m z m g  
 
0;

B
x       (19) 

.
B

z g       (20) 
   : 

d
,

d
Bx

B

v
x

t
 
d

0.
d

Bx
v

t
 

d
,

d
Bz

B

v
z

t
 
d

.
d

Bz

v
g

t
 

d
,

d
Bx

B Bx

v
x v

t
    (21) 

sin ,
Bz Bzz

x v v gt    (22) 
 (21)  (22)   -

     . 
   , , -

 
d

d
,

Bx

x

t
v  

d
cos

d
;

B

x

t
v    (23) 

d d
sin

d d
, ,

Bz Bz

z z
gt

t t
v v   (24) 

  ,  
cos ;

B B
x v t     (25) 

2

sin .
2B B

gt
z v t     (26) 

 (25)  (26)   
    . 

  ,  
cos ;

C B
x v t     (27) 

2

sin
2C B B

gt
z v t h ,   (28) 

 hB –      
  , . 

  t,   -
     

C

C C

2

2 2
tg .

2 cos
B

B

gx
z x h

v
  (29) 

      zc = 0. 
      -

     , 
     ,  

     xOy. 

2

2 2

( sin
2

cos sin 2 ).

B

B

B

C

B

v
x v

g

v gh
  

 (30)
 

     
(15),  ,    -

    .   -
       

  ,  -
      

min sinCY x ;     (31) 



15

  
 

min cosCX x .    (32) 
   ,  -

      
(   )   , 

 ,    . 
     

    . 
      

 .   
     

     , 
,   .  
      

     
 . 

     
    

  . 2. 
     

 –    28  Kverneland, 
      . 

,   ,   
      -

     15  30     
35  50 .     -

 (15)  (30),     
Kverneland    35  ( . 4, 5). 

 2.      [2-5] 
  

 

 
 

a,  

  
 

b ,  
, . , . , . 

 18-25 25-40 40-45 25-30 4-5 
 18-25 30-45 35-40 22-27 8-10 

 18-25 30-40 38 27 2-4 

) ) 
 4.          

 
0

v      :  ( )  Kverneland  28 ( ) 
 

) ) 
 5.       

B
v     

 
0

v      :  ( )  Kverneland  28 ( ) 
 



16

  
 

   . 2,   
     

    
       

    (v  = v
0
)  

  (f )     
( . 4, 5). 

   ,  
      

 (   )   
 ,     

 .     -
      

   .  
 . 5 ,       

      -
,     , -

  .    ,   
   ,    

, . .     
  .    (15)  -
    ,  

      k , 
   (  

,     
   0,4…0,6    -

 ). 
  (15)   : 

 k  – ,  -
  . 

 

   (    
  ,    -
   R )  -

,    -
      -

      
    ,  

    .  

 ,  -
       
     -

     
.     -

,     -
     
       -

,   -
   . ,   

     0,4…0,6 
    . 

     
    
    -

        
    -

.  

  
 

1. , . .  :  3-  -
 / . . . – .: , 1968. – 2-  . . 

 . 
2. , . .     -
      , 

      : 
  / . . ;  -

 . – : -   -
 . – 134 . 

3.   [ ]: -
  .  / . . , . . , . . 

  .;  . . . . . – 2-  
., .  . – : . 

[ . - ], 1967. – 583 . 
4. , . .     

   
 / . . ;  . . . . -

. – : -  .  . , 
1960. – 284 . 

5. , . .    -
  / . . , . . . – .: 

, 1977. – 328 .  
6. , . . -  

   / . . , . . -
. – : , 1989. – 144 . 

   19.10.2017 
 

0
2

22

1
2

2

1

(33)

B sinf s R

R g cos R gv
f sinsin

e

R g cos R g ,
f sinsin

v k



17

    
 

 
 658.783 

     
    

  
. . , 

 .   , . . ,   

. . , 
 .  , . . ,   

. . , 
 . .   , . . ,   

. . , 
 .   , . . ,  

 
        .  

           
         . -

        ,   
  . 

 :  ,  ,  ,  
,  ,  ,  . 

The article deals with the aspects of modern methods of inventory management. The analysis of existing 
types of methodologies and management of restocking and possible exceptions of the additional costs to maintain 
excess inventory of goods in stock is made. An approach to build intelligent inventory management system based on 
the use of fuzzy logic is described. 

Keywords: fuzzy logic, linguistic variable, mathematical models, quality criteria, set of rules, membership 
function, Mamdani criterion. 
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The economic and ecological feasibility to improve the structure of crops for creating adaptive production 
systems is substantiated. A technique for assessing the effect of biologization of the structure of sown areas is pro-
posed by increasing the proportion of perennial grasses. An algorithm to develop this technique is presented; stages 
of its practical application are described. 

Keywords: adaptive systems of plant growing, livestock, the structure of sown areas, agricultural organiza-
tions, perennial grasses, biologization, stages, efficiency, methodology, algorithm. 
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Estimation of production and economic potential in dairy cattle breeding was carried out based on the exam-
ple of dairy agricultural organizations in the Minsk region. The influence of the process of concentration and inten-
sification of milk production on the economic results of the industry was considered. 

Keywords: dairy cattle breeding, production concentration, milking herd performance, feed consumption, 
economic efficiency.   
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In the article the meaningfulness to create rent housing fund in rural areas is considered, the empty housing 
can be referred to this category, built mainly by credit within the implementation of state programs. 

Keywords: rent housing fund, rural areas, mobility of manpower, diversification of rural economy, freelancers. 
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In the article features of production of added cost in agro-industrial sector of economy of the Republic of 
Belarus while implementing the state economic policy of modernization of agricultural production and processing 
of production are analyzed. 

Keywords: agrarian policy, investments, modernization, capital productivity, labor productivity, added cost. 
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Multilateral communication characteristics of agrotechnical specialties students when learning foreign lan-
guage are considered in the article. Special attention is paid to the content of students’ preparing process for foreign 
multilateral communication participation. Main features of components of students’ willingness to be involved in 
multilateral communication are presented. 

Keywords: multilateral communication, foreign language, students’ willingness, willingness components. 
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Агрегат универсальный для возделывания
овощных, бахчевых, лекарственных культур и

картофеля в системе экологического земледелия
Предназначен для обработки почвы при возделывании культур.

Обеспечивает снижение пестицидной нагрузки на почву и растения в
2-3 раза, механическое уничтожение сорных растений (до 80 %) в пред-
посевной, предпосадочный и довсходовый периоды и максимальное их
уничтожениевпериодвегетации.

Комплексная обработка почвы с внесением микробиологических
препаратов способствует улучшению физических и микробиологиче-
скихсвойствпочвы.


