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DEVELOPMENT OF
TECHNOLOGIES OF VOLUME

AND SUPERFICIAL HARDENING
OF METALS AND ALLOYS.

Abstract. In article two technologies of
hardening of metals and alloys are presented:
volume hardening of metal preparations in the
course of their hardening from a liquid state in
firm, superficial hardening of details by means
of an obkatyvaniye their rollers. The hypothe-
sis of the mechanism of crushing macro – and
metal microstructures is described at electro-
hydropulse influence – creation of the actual
overcooling  to 14 To and origin of
the additional centers of crystallization, de-
struction of dendrites on border of firm and
liquid phases by means of a compression
wave. The technique of a choice of optimum
effort of an obkatyvaniye by rollers depending
on the geometrical sizes of a detail and a roller
and hardness of a processed detail is presented.

Key words: Decontamination, refine-
ment, crystallization, obkatyvaniye rollers.
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750 10 1,5 25 5 0,12 9,375 6,5

1500 15 2,5 35 7 0,15 18,750 7,8
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put in the paper. An optimization proc-
ess of calculating the amount of rent
with the economic and mathematical
modeling has been suggested. The esti-
mated optimal parameters for determin-
ing rent have been determined.
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PERFECTION OF CONSTRUCTION
OF AQUATIC TO PUMP ENGINE

OF U Z – 4216.
Abstract. A construction is offered aquatic to

the pump that includes the permanent occasion of
pump and ventilator depending on the temperature
of engine. It allows to accelerate warming up of
engine, that results in the considerable decline of
wear of engine, that takes place at a mionectic tem-
perature.
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APPLICATION OF GRAVITY
GETTING UP OF WATER, AS

ALTERNATIVE ENERGY
SOURCE, FOR TERMS OF

PRODUCTION OF
AGRICULTURAL GOODS

Abstract. Application of gravity force of
water which moves, as alternative energy
source, is offered, by a traditional energy
source, in-use in the conditions of
production of agricultural goods.
Advantages of this type of energy, got on the
typical gravity power settings are rotined, at
the use in a stock-raising and at the
production of butter from seed.

Key words: comparison, gravitation,
pressure, cartoonist.
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POLYNOMIAL STOCHASTIC
ALGORITHM OF FORESASTING
RELIABILITY OF TECHNICAL

OBJECTS ON THE BASIS OF THE
DEVICE OF CANONICAL

DECOMPOSITION

Abstract. The algorithm of estimation
of probability of faultless work of techni-
cal objects is offered in future moments of
time. Polinomial canonical decomposition
of casual sequence of change of values  of
the controlled parameter is fixed in basis
of algorithm.

Key words:  casual sequence, canoni-
cal decomposition.
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MODERN STATE OF PARK
CORN-HARVESTING MA-

CHINES
IN THE CONDITIONS OF ECO-

NOMIC AND ECOLOGICAL
LIMITATIONS

Abstract. In  the  detailed  analysis  of
the technological providing of harvesting
corn is conducted. The work-load of tech-
nique is analyses for collection of corn,
the negative consequences of its increase
are certain.

Key words: technique for collection
of corn, harvesting, seasonal load.
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MODERN ASPECTS INCREASE
RELIABILITY OF CORN-

HARVESTING MACHINES

Abstract. The new ways of decision of
problem of reliability of cut-
ting equipment taking into account a diffi-
cult situation, which was folded in
Ukraine  for  today,  are  described  in  the
article. Cutting equipment, repair, re-
newal, refuse, harvesting, damage, chain-
drive.
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RATIONALE OPERATION AU-
THORITY PRIOR TO GRINDING

MACHINES TOMATO GRINDERS-
PROTYRALNYKA

Abstract. The analysis of the known types
of grindings down devices of fruit and vegeta-
ble raw material is executed in the article, and
the construction of the grinding down module
of machine is offered for growing and wiping
out  of  tomatoes  shallow.  The  results  of  ex-
perimental researches of the modes of opera-
tions of the module are resulted. Certainly the
optimum speed mode that provides quality of
separation of juice and standard seed.

Key words: complete equipment; com-
plete cycle of processing of tomatoes; techno-
logical line; module of growing shallow; speed
modes.



MOTROL, 2012, Vol. 14- 2, 119-124 119

* , * , **   
* . 

54025, . , . , 9
**

** 54030, . , .  17 

. -
. -

 (12-6) 
.

: , -
, , , .

-

-
 ( -

)
[1,2].  [1], 

-
, -

, -
-

.
, 

, 
,
-

 [2]. -
, 

, -
, -

.  
, -

-
.

 [3-7] -

,   ( -
) 

, -
 [8-10]. , -

 [3-5].
-

,  (
), 

 (
-

).
, 

,  50,
20  10 -

. -

-

,  -

.

-
 ( -

) 2:

2 12 13 23 12 13
1 ( ) ( ) ( )
2!V

f r f r f r d dr r ,



, , 120

: ( ) exp ( ) 1f r u r kT

u(rij).
-
-

2
:

2

2
2

2
2

2 2 2 1 12
0 4

3
( ) ( ) ( )

4

s

s s s

f D s ds f D s ds f D s ds
b

,   (1)

: 
b D -

 ( -
-

 – , -
) -

34
3

b D .

s ~ r2 -
-

, 
-

 ( , -
). -

-

1t s ,  s,  
s1 s2. 

x0,  0,
-
:

s s 2
0x D

t s 2
0x D ,

-
.

-

4 3
3
4

B  (

) 3
-

: 34 ( .1 ),
35 ( .1 ) 

36 ( .1 ):

3 34 35 36
1 3 6
3!

.

, 34 35 -
3 4

, 
2.

, 34 35 -
3 4 -

, 
2.
-

, :
234

34 3
0

235
35 3

0

27 ( ) ,
16

27 ( ) ( ) ,
16

dA A
b

f DA dA A
b

(2)

2

2 2
2

2 2 1 1

4

( ) ( ) ( )
s

A s A

A F s ds F s ds .

36 -
-

,  (1)  (2) -

:
14

2 2
14

2
24

2
24

36
36 14 14 13 133

0
4

24 24 23 23 0
0

27 ( ) ( ) ( )
32

( ) ( ) ( , )

s

A s A

s A

s A

f Da da f D s ds f D s ds
b

f D s ds f D s ds s s

.(3)

 (3) 

0 0
0

( , ) ( cos )s s f D s s d -

-
 (s13; s14)   (s23; s24),

s0(s13, s14, s23, s24)  
s(s13, s14, s23, s24), -

-
.

-
: -

, 

.1. .
Fig.1. Irreducible graphs of four particles.

1

2

34

1

2

34

1

2

34



… 121

-
 (12–6), -

. 
, 

-
, -

 [11]. 
D ( -

-
). , -

0
), 

-
.

-
 (1, 2, 3) 

 ( -
0kT )

, -
. , -

-
-

n [12].  -
-

 ( ) 
36  (3).  -

 Compute shader 
DirectX 11 -

-

.  Intel
Core i5 2.67 GHz 

36 (n  30)  1,5
 ( -

), -
 NVIDIA

GeForce GTS 450 
.

, -
-

,  -

.
 (1) -

n = 30  0,001162%
 [13]. -

n = 25 n = 30, 

. 

 40  60 -
.

34

35 -
 (2) 

-
-

.
36

(3), -
-

, 
.

,  ( -
34

35) 36, 
-

 ( -
34 35).

, 
36 n  25 n  30 -

 1,425%
 –

2,326%). -

[13] n  30  0,009093%.
, 

36
B4 ,  [3] 
[5] ( , -

), , ,

,   –
-

36 (

 = 0,47), -
.

-
B3 B4

-

, -
-

.



, , 122

.2. B3 -

Fig.2. Dependence of B3 of the Lennard-
Jones potential on the temperature
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CLUSTER EXPANSION OF
THE CONFIGURATIONAL

PARTITION FUNCTION OF A
NON-IDEAL GAS FOR HIGH

PRESSURE STATES

Abstract. Technique of calculation
of the third and fourth virial coeffi-
cients of non-ideal gas has been repre-
sented which is applicable for different
types of interaction potential function.
The values of the coefficients for the
Lennard-Jones (12-6) potential and the
Morse potential have been computed in
wide range of temperatures.
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Abstract. Offered, instead of the screw
pressing, to apply innovative technology, using
gravity forces for the substantial decline of
expenses at making of vegetable butter from
seed. Two variants of decision of this problem
are examined: with the use of existent equip-
ment and without him. Almost complete auto-
mation of pressing process control is thus fore-
seen, i.e. a minimum of influence on him hu-
man factor.

Key words: press, innovative technology,
gravity pressure, transit capacity, base capac-
ity, pressurizing, cartoonist, chamber,
unloader.
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of determining the economic efficiency of the
complex machinery of the additional allocation
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EXPERIMENTAL RESEARCH OF
HYDRODYNAMIC DESCRIP-

TIONS OF HIGH-VOLTAGE IM-
PULSIVE DIGITS

Abstract. A method and results of experi-
mental researches of amplitude and duration of
impulses of pressure by a waveguide sensor at
high-voltage impulsive digits in different envi-
ronments at high (up to 40  MPa) hydrostatical
pressure is resulted
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descriptions, amplitude of wave of pressure.



MOTROL, 2012, Vol. 14- 2, 144-147144

, 

54000 . , .  17 a

: -
. , .

.
: , , , -

, .

 – -
. 

. -
, , -

 11 . 20% -
-
-

. ,
-

, , 
, 

.
,   

-
-

 – -
.

, -
,
-
-

.
-
-

, -
.

 – -

, -

. 
-

, -

 – -
.

, ,

  
. -

.
, 

, 
-

.

-
, -

, 
, -

.

-
 2010

-2011 , 
 (24 -

 19  2010 .). 
, -

, -
 (77,8%  62,5% 

2010 .). 

.
-

, 



, 145

-
-

, -
.

, 
, -

 ( -
, -
, -

-
, 

).

-
-

 126 .  – -
, , -

,   –  424  .  .
 16 .  34 . -

 (46%), -
-

, -
, -

 17 . 
.

-
 ( ) 

»  -
-

,  
,  -

. 

, -
-

.
,  -

, 
2011 ., . 
2010 .  29 -

,  2011 . – 8. 
2010 .  196 -

,  2011 . -  6.
  -

-
 -  5,9  .(   1  .  -

, ). 

, -
, 

, 
.

-
, 

-
-
-

, -
-

,  -
-

.
, -

. -
-
,

. 

,  ,  
 ( , -

, ).
-

. -

-
, -

  . -
-

,  
-

.
-
-
.
-
-

, 
. 

-
, 

. -

. , 
, 

.



 …146

-
,  

-
. -

 –
-

, 
. 

.
-

.  3 
 4 .

-
-
-

. 
-

, 
. ,

, 
 – ,

. 
-
-

, -
. , -

, 
 – . 

-

.

-
,

, , -
, -

 ( ). -
-

-
-

-
.

-
-

, , 
  

. -
,    ,

, -
-

.

  -
, -

, 

, -

. , -
, -

. -

-

, 
  

. 

. 

-
.

1. Bulgakov V., Sidorchuk O. -
, 

, ,
2011 – MOTROL, 13A
2. ., .,

  . -
-

: . ., 2007 – .: 
3.  2293-99 « . -

»,
1999 – : 
4. ., . -

-



, 147

 // . –
2012.- 2
5.  « »,
1992 ( , 

1331-IV  25.11.2003)
6.   «

 ( ) 
», 2007. (

, 
N 2756-VI ( 2756-17 )  02.12.2010)
7.  «

», 2005
8. ., ., .

. . -
: . ., 2009 – :

9. Kishchak I. 
-

, 2007 – MOTROL,
9A
10. . 

:  //
. – 2011.- 11.

11. . ! -
! // . – 2012.- 2

12. 
12.0.230-2007 . 

. 
.  13.100  0012. -

 2009-07-01
13.  0.00-4.03-04 «

-

». 
 08.06.2004 .  151.

14.  0.00-4.15-98 «

». 
 29.01.1998 .  9.

15. :  /
. . . , 2005 –

.: 
16. ., ., -

. 2008  ( -
). , –

, 
17. ., . 

: , , . -
. / .

. , 2008– -
: .

18. ., -
.  .  :  -

. ., 2005 – .: 

19. Rakul O. -
-

, 2011 – MOTROL, 13A
20. . -

: -
. . – 4- ., . .,

2009 – .:  « ».
21. .  – -

 // . – 2011. –
12.

22. . -
 //

. – 2011. – 11.
23. ., .,

. . 
:  .  –  2- .,  .  

., 2006 – .: 
24. ., ., -

. : -

 CD/ . . , 2010 – .:
.

STUDY HEALTH AND SAFETY OF
AGRICULTURAL INDUSTRY OF NI-

KOLAEV OBLAST

Abstract. n  the  paper  the  State  of
protection and security of agricultural
industry of Nikolaev region. Analysis of
the problems of the agricultural area.
Recommendations to overcome the prob-
lems of the agricultural sector.

Key words: occupational safety,
safety, agro-enterprises, accidents, inju-
ries.



MOTROL, 2012, Vol. 14- 2, 148-151148

, 

54000 . , .  17 a

:
. -

. -
.

: , ,  , .

.
-

, -
. 

, 
,  

, -
, 

.
: -

,  -
.
-

, 
.

, , -
.  -

-
-

,  -
-

,  -
.

, -
-

, .
.  -

, -
. . -

. -

 -  -
.

-
, 

, ,
. -

, -
 ,  -

, , 
 - -

.

. , 
,  ,  

-
, , 

. 
,  -

,  - -
.

-
: -

, -
, -

. , 
,  ,  

, 
.

-
. 

, 
.  -

, 
- , -

,   -  
.  ,

, .

-

-
. , -

-

.



 … 149

-
. , 

, -

.  -
. -

 – . 
. 

-
.

 XVII 
,  

». -
,   -  ,  

, 
, .

, 

, -
. -

.   -
,  - -
. -

, , -
, 

, -
. -

, 
,  

.
.  (1981) 

 " " 
" .

:
, , ,

, , ., 
. .

-
. 

 « , -
», -

.  
, 

. -
, -

. -
, .

,  ,  -

.
-

, -

-
.

:
 - , 

, 
, ,

, ,
, 

.
 - , 

, 
, 

, -
. 

, 
, , -

.  - -
, -

, . 

.
 - ,

, 
, -

, -
, -

. -
, -

, , , ,
. -

, , 
.

 - 
, , -

, 
, , ,

, 
, 

-
. 

, 
. 



, 150

-
. 

.
 - -

,  -
,  

, -
, , -

, -
.  ,

.
 - ,

, 
, , 

, , -
. ,

. -
, -

, , 
, , -

, .

, , -
, , -

.
 - -

, ,
, -

,
.

:
 – ,

, 
,  -

;  - -
, -

-
;  - , -
;  – , -

, ; -
 - -

;  - -
;  -

, .

,

, -

 , 
.
1. 

–  ( , -
). -

, 
, .

2. -
 (  - -

). -
, , -

.
3.  – -
.  ,  

, .
4.  – . 

.
5.  – 

. -
, -

. 

.
6. 

– .
-

 ( ,
).

 – 
. -

,  -
.

-
, 

-
.

-

, -
. -

,

.

1. :
 /  .  .  .  -

, 2000 – 2- . . . –
.: .  " "

2. : 
/ . , . ,

. , . ; .
. , 2008. – .: 



 … 151

3.  ( -
, -
: . /

. , . , 2004 – .
4. : . -

. / . , . , .
., 2000 – .: 

5. ., .,
. . -

:  / 
.. . . , 2005 –

.: 
6. ., ., -

. .

 I-IV / .
. , . . – : 
., 2002 – .: " ", :

7. Gorbunova K., Mozgovoj V. -
-

-
-

, 2008 – MOTROL, 10
8. . 

.
, 2009. – .: 
 – 120 ISBN 978-911-01-

0002-1
9. ., . -

. -
, 2010 – 

10. 
, 2007 – .:

11. ., ., -
., ., .,

. -
: , 2006 – -

: . . 
12. Kiktenko A. -

, 2011 –
MOTROL, 13A
13.  " -

  "  /
. , . , . 

. // . 
, 2001 – .: .- .

 –  6
14. . : .

., 2003 – .: . 
15. Litvinchyk S. -

, 2011 – MO-
TROL, 13A
16. ., .,

., ., .,
., ., 

. ,
2009 – : 

"
17. . -

:  / . ,
. , . , 2012 – .:

 « »
18. ., ., -

.  (
). , 2008 –

, 
19. : 

, 1992 – .
20. ., .,

., ., -
. :

  I-IV -
, 2003 – : 

21. . .
. ., 2005 – : -

 " "
22. . -

. , 2005 – :
. ,

23. . -
 :

.  / ; .
, 2005 – . 3- . -

 : 

RESEARCH OF INFLUENCE OF
COLORS ON THE OPTIMIZATION OF

THE EDUCATIONAL PROCESS

Abstract. The article discusses the
impact of the color gamut of the physical
and mental health. Analysed the latest
research on the influence of color on the
optimization of the educational process.
Are the optimal solution for the design of
educational institutions.

Key words: color, color gamma, op-
timization, the educational process.



152                                           MOTROL, 2012, Vol. 14- 2, 152-157

*, **, *

** . . 
. , . , 17 

:
.

: , , , ,
, .

-
, 

, 
. -

-
-

, 
-

 [5, 14, 17].
-
-

, -
-

, 
-

. 
-

.
-
-
,

, -
-

, -

[2, 6].

-
-

-
-

. -
, 

-

.  ,  .  -
, .  [4, 9, 10].

-

-
, -

-
, -

,

-
-
-

, -
-

.

-



, ,                    153

.

. 
, -

-
. -

-
,  ,   –  

. 
.  

, -
 –  [7, 8].

 [11, 12]:

z
uzES

zt
uzS 2

2
,                (1)

: z –  (0 z
l);

l – ,
t –  (0 t < ),
u – -

,
 –  1-

) -
,

 – -
,

S – 
.
u = u(x,t) -

 (1).
, 

, -
 (E, ) -

. -

. -
 (1) 

:

z
u

z
zS

zSz
u

t
u 1

2

2
2
02

2
,  (2)

E2
0 ,                                (3)

: 0 – 
.

, S(z)  = S0 = const, 
S/ z = 0  (2) :

2

2
2
02

2

z
u

t
u .                              (4)

S(z)  
 ( . 1):

m

z
zSzS
0

0 , m = 0; 1; 2,       (5)

: S(z0) = S0.

. 1. -
:

 – ;  – 
;

 – 
Fig. 1. Longitudinal sections of bars-

waveguides:
a – cylindrical;  – paraboloid of rotation;

 – conical
m = 0 

 ( . 1), m = 1 –
-

, m = 2 – -
.

, -
-

.  ,  -
S(z) 

 (2), 
, 

-
.



154 …

S(z)

 (5),  :
z
m

z
zS

zS
1

 (2) :

01
2

2

2
0

2

2

t
u

z
u

z
m

z
u .        (6)

,

m -
:

m = 0

01
2

2

2
0

2

2

t
u

z
u ,              (7)

m = 1

011
2

2

2
0

2

2

t
u

z
u

zz
u ,        (8)

m = 2

012
2

2

2
0

2

2

t
u

z
u

zz
u .       (9)

 (7) -
:

0
2

0
1 a

ztf
a
ztft,zu ,(10)

f1, f2 – 
:

0

0
1 a

ztt ,                           (11)

0

0
2 a

ztt .                            (12)

 (11) -
, -

 0z. 
 (12) ,

-
 0z. 0

11 tf
, -
z, 0

22 tf
, -

z.
-

 (9) 
(m = 2) :

0
22

0
11

1 tftf
z

t,zu .           (13)

 (10), (13) 
-

.
 (8) 

m = 1 
 ( -

):

dtt,zuez,pu pt

0

2 ,      (14)

:  –  ( -
);

u2 – ;
u(z,t) – .

(14)  (8) -
 ( ) :

01 2
2

0

2

2

22
u

z
u

zz
u .  (15)

 (15) -

), 
:

0
02

0
01

2
a
pzKc

a
pzIcz,pu , (16)

: 1, 2 – -
;

0, 0 – -
.

u = u(t,z) 

 (16).

-
 (2), -

.
-

 ( ) -
 (t =  0).  -

-
, .:

00000
t

z,u,z,u,t .      (17)

-
z = 0 z = l. ,

-
, :



, ,                    155

000 t,u,z .                        (18)
z

= l , :

0
z

t,lu,lz .                       (19)

, :

tF
z

t,lu,lz .             (20)

-
u = u(z,t) 

-
-

.
, u = u(z,t) -

,  
:

z
t,zuESt,zT ,          (21)

:

S
t,zt,z .               (22)

-

[22, 23, 24]. , -
 ( . 2): -

, , .

. 2. :
1 – ; 2 – ; 3 – 

Fig. 2. Chart of corn-cob:
1 – shell; 2 – grain; 3 – bar

Si (i = 1, 2, 3) – -
;  –
;  –

;  – 
-

.
-

:

02

2
2

2

2

z
ua

t
u

i
i ,       (23)

i

i
i

E
a ,                   (24)

: ui – 
.

-
:

z
t,zu

SEt,zT i
iii .      (25)

-
-

S, E, , a -
l.

-
:

t,lz,
z
u

t
u 0002

2
2

2

2
,   (26)

z
uEST .                         (27)

, -

,
.:

t,zTt,zT
i

i

3

1

.        (28)

, -

.
z
u

z
u

,,i;t,zut,zu

i

i 321
               (29)

 (28)  (29) :
3

1

1

i
ii SE

S
E .                    (30)

:
3

1

1

i
ii SS

.             (31)

-
:

E .                                (32)

 (30)  (31)
 (32) :



156 …

2
1

3

1

3

1

i
ii

i
ii

S

SE
,               (33)

:

2
1

3
3

2
2

1
1

3
3

2
2

1
1

S
S

S
S

S
S

S
S

E
S
S

E
S
S

E
.   (34)

, :
3

1i
iSS .                     (35)

, 
:

.

S
S

S
S

S
S

S
SE

S
SE

S
SE

,
S
S

E
S
SE

S
SEE

,
S
S

S
S

S
S

,SSSS

2
1

3
3

2
2

1
1

3
3

2
2

1
1

3
3

2
2

1
1

3
3

2
2

1
1

321

    (36)

:

23

2
1

2
2

2

2
1

1 44
dS,ddS,dS ,   (37)

: d1, d2 –   1-  2-
;

 – .
:

2

2
2

4
d

d
S ,               (38)

:

44
2 22

2 ddS ,    (39)

: d = d2 + 2 .
:

.
dS

S

,
d
d

d
d

S
S

,
d
d

S
S

43

2
1

2
22

2
11

           (40)

-
.

-
-
-

. -
-

-
. ,

-
.

1. ., .
1985. p. 

. .:
. – 358.

2. . 1985. 
-

. .: 
-

. -
. – .: . . – 84-

86.
3. . 1927. -

. 

. .- .: . –
53-82.

4. . 1970. -
, 

. – .: . – 432.
5. ., ., -

. 1999. -
-
-

. // -
. –

. 7. – 133-137.
6. . 1998. -

. // 
. – . 5. – 116-121.

7. . 1961. -
. . – 140.

8. ., ., -
. 2002. .



, ,                    157

. . .
.: . – 208.

9. ., .
1972. -

-
. . -

.   XVII.  -
. – 42-45.

10. ., 
. 1999. 

. – .:
. – 124.

11. . 1955. 
. . – 192.

12. ., .
1989. -

.  :  .  –
304.

13. . 1980. 
-

. – .: . – 304.
14. ., .,

. 2000. -
-
-

. // -
. – . 9.

– 136-203.
15. . 1985. 

 // . .:
. – 198 – 257.
16. . 1985. 

: -
, -

. .: . – 288.
17. . 2005. -

-
-
-

 / . , .
,  .  ,  .  ,  .  -

 // MOTROL. –  7. – . – 86-91.
18. . 2010. -

 / . -
 // MOTROL. – 12 , – 84-92.

19. . 1978. -
, 
 / .:  – 448.

20. . 1985. 
. .:

. – 132.
21. ., .

1997. -
-
-

 // -
.

. – . 11. – 89.
22. . 2003, 

-

, -
-

 ( ) // -
-

.  « -
». : .

– 1(7). – 64-72.
23. . 2001. 

 ( -
) // -

.  « -
». : .

– . 4. – 44-47.
24. . 1998. 

 ( -

). .
 « ». -

: . – . 1. – 63-68.

THEORETICAL RESEARCH OF
LONGITUDINAL WAVES OF
DEFORMATION IN EAR OF

CORN AT HIS DISSOCIATING
FROM STEM
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JUSTIFICATION OF THE FILLING-
UP PARAMETERS OF WORKING

BODIES FOR DIRECT SOWING OF
CEREAL CROPS

Abstract. The article contains theo-
retical generalization and new ways of
solving the scientific problem of technical
provision of ecologically friendly tech-
nologies for growing cereal crops through
the creation of effective filling-up work-
ing bodies of sowing drills. The new deci-
sion of the problem put by was reflected
and proved in the definition of basic pa-
rameters of the device for taking aside the
stems from the area of function of the
covering working bodies of sowing drills.

Key words: drill, the covering work-
ing body, direct sowing, sowing section,
no-till, crops, crop residues, stem remov-
ing device, growing technology, minimum
tillage, seed boot.



MOTROL, 2012, Vol. 14- 2, 174-179174

, , 

25006, . , . , 8

. -

-
. -

.

: , , , -

-
-
-

. -
, 

, 
-

,  ,  ,  -

.  

-

. -
-
,

, .

-

 [1, 2 , 3, 4],

-
-
-

 –
. 

, 
.

-
-

, 
-
-

.

, ,
-
-

, -
, -

-
-

. -
, ,

, -
, -

 ( ) . 
, 

, 

 30.  
, , -

-
.  -
, -

, 

, -
. 



                                    … 175

-
-

. 

.
-

-
-

. 
, 

 ( .1).

.1. 

Fig.1. Contact circuit particles fertilizers
with a reflecting plane

: 
, -

, , 
-

.

-
, -

OY Z , OY -
OY

OXY ,  
OY OZ :
my ky ; mz mg kz .             (1)

:
, , ( ) , ( )y z y t z ty v z v y v z v        (2)

 (1) 
:

1

ln yv k t
C m

;
2

ln
z

kg v km t
C m

1

g t
V

yv C e ; 2

g t
V

zv V C e          (3)

: 1C , 2C  – -
, -

0 0 0 0cos , sin
0 0y y z zv v V v v V

t t ,
 (4)

2 2
0 sin 1 ctgV V .                 (5)

 (3), (4) 
1 0 cosC V ; 2 0 sinC V V .     (6)

 (6) :

0 cos
g t

V
yv V e ;

0( sin )
g t

V
zv V V V e .             (7)

. -
, -

zv .  (2), 
 (7) :

0( sin )
g t

V
tz V V V e .

:

0 3( sin )
g t

VVz V t V V e C
g

,

: 3C  – ,

0z 0t :

3 0( sin )
V

C V V
g

.

-
, -

:

0( sin ) 1
g t

VVz V t V V e
g

.  (8)

, 
:



, , 176

0( sin ) 1 0
p

g t
V

p p
VV t V V e h
g

  (9)

: ph  – -
.

-
-
-

 (7).  (2), :

4cos
g t

VV V
y e C

g
      (10)

: 4C  – .

4C -
0y

0t :

4 cos
V V

C
g

.

-
4C -

 (10) :

1 cos
g t

VV Vy e
g

.          (11)

-
t  (9), -

:

1 cos
p

g
t

V
p

V Vy e
g

.             (12)

, ,
. 1) 

,  , , -
-
-

OXZ ABCO ,  –
, OA

OXY ; 2  – 
OA  ( .  2).  -

1n n .                      (13)
: 1n  –  ,  

OCA , 
.

1n -
. OA L

ABC OA , 
 1 :

1
OC OAn
OC OA

.          (14)

T( cos ; 0; sin )OA ,
T

2 2 2

1 ( 1; sin ctg ; 0)
cos sin sec

OC .

. 2. , -

, , -
.

Fig. 2. The relationship between the an-
gles that define the direction of the veloc-
ity of the particle after reflection from a
plane , and the angles that define the

position of the prism reflection.

2 2 2

1 1 sin tg 0
cos sin sec cos 0 sin

i j k
OC OA

T

2 2

1 (sin tg ; 1; cos tg )
ctg sec

1 (sin sin ; cos ; cos sin )n . (15)
 (15),  (13)

cos ,
cos sin ,

y

z

n
n

E

D

C

OX

Y

Z
B

A



                                    … 177

:

2 2

cos sinsin , sin cos
1 1

y z

C
n n

C C

2

2arccos ,

arccos .
1

y

z

y

n
n

n
                        (16)

-

-
thcad 15 ( . 3) 

.

:  – V  =10
; -

 –
h=0,05 ; 

 – V .=1,7 ; 

 – =0,05 ; 

=0,9.

. 3. -
n
n

-
.

Fig. 3. Cross-range dependence on the
angle of flight pellets n

n  between the
faces of the distributor at a fixed tilt
edge of the prism .

, -

, -

 =90…110
.

, 
 90

50 -
-

, 
-

.

-
-

-

, -
-

, 
.

1. . 

 / . ,
.   //  .  .  .  .

. – 2007. -  9. – .
238-242.

2. . -
-

.  /  .  -
, . , . 

// . -
.

. – :
, 2005. –

. 96-101.
3. . 

-
 // -

-
: . . .

. – 1988. . 48-53.
4. .,  .,  -

. 

 // -
, -

-
-



, , 178

. . 1. . . .- .
. « ’2000». ( -
, 26-27  200 .). .

. . – , 2000. –
338 .

5. ., . -

. -
: -

. – : .
. . , 2008. – 12(2) –

.180-1882.
6. . -

-
, – .: , 1969, 424 .

7. ., ., -
. .

.2. .: , 1985.- 496 .
8. Mihail Erohin. 2008 : -

-
-
-

 MS  EXCEL  /  Mihail  Erohin,  Alex-
andr  Samoylenko  //  MOTROL.  MO-
TORYZACJA I ENERGETYKA ROL-
NICTWA. – LUBLIN – Tom 10 , 147-
155.

9. Volodymyr Dyduh. 2004 : -

 / Volo-
dymyr Dyduh, Vasyliy Sacyuk, Yuriy
Cysh, Stanislaw Sosnowski // MOTROL.
MOTORYZACJA I ENERGETYKA
ROLNICTWA. – LUBLIN – Tom 6, 74-
82.

10. ., ., -
. .

.2. .: , 1985.- 496 .
11. . . . -

. -
-

: -
.  –  :  .  .  .

, 2008. – 12(2) – .539-551
12. . 

 / . . – .: ,
1962.–192 .

13. . -

. /
. // 

.  –   .  6.– .:
, 1982.

14. . 
-

-

: . . 
. . . . / .

. – , 1970. – 24 .
15. . 

. /
. , .  // -

-
. – 2001. – . 85. – . 11-19.

16. ., .
-

. / .
, .  // -

. . 48.
– . 24–26.

17. . -

. / . -
 //  ( -

.  –  .  13;  .  2.  –
, 1965.– . 206–209.

18. . , . ,
, . 

. -
. -

-
 /

, 2006, . 36, 1 – . 171-174.
19. . 

-
: .

. . .
. . / . . – ,

1970. – 21 .
20. . -

-
.  / .   //  -

. – .
52. – 1982. – .15–17.



                                    … 179

21. ., ., -
. 

-
. -

-
. 

-
 / , 2004,

. 34, 1 – . 96-101.
22. . 

-
-

 ( ) . /
.   //  .  –

.15; .1; .1.– ., 1970. – . 22–30

AN ANALYSIS OF DISTANCE OF
FLIGHT OF PARTICLES OF

MINERAL FERTILIZERS IS IN
SUBPAW SPACE
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COMPETENCE APPROACH
AS A CONDITION OF

TECHNOLOGICAL
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Abstract. The problem of the formation
and development of technological culture
engineers  -  teachers  as  a  holistic  process  is
considered in the article.
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SOME ASPECTS OF TRAINING
FUTURE ENGINEERS IN AGRARIAN
UNIVERSITY OF TECHNOLOGY IN

THE DISTANCE LEARNING

Abstract.  The  paper  presents  some
aspects of the training of future engineers
in the agricultural university in the use of
distance learning technologies. Described
the concept of distance learning technolo-
gies, as well as the conditions of its use in
the formation of professional skills of
future engineers agricultural sector.
Provided analytical aspect of requirements
to a specialist in agricultural engineering
industry.
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training of future engineers agricultural
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