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The article presents the results of two studies of arable tractor units (MTA). One of them consisted of a tractor 
HTZ-16131, a front double-hulled and rear mounted four furrow plows (Scheme «push-pull» «2 + 4"), and the second 
from the same tractor and five furrow rear mounted plow ( "0 + 5" scheme). According to the experimental data, the 
working width of "2 + 4" scheme capture unit was 20.9% greater than that of the unit according to the "0 + 5". Despite 
the fact that the working speed of the first AIT was below 1.5%, because of advantages in working width, its work effi-
ciency was higher by 19.5%. For this reason, the specific fuel consumption unit on a "2 + 4" was lower. In the context of 
a field experiment was fuel economy – 11.5%. The standard deviation of depth of plowing in both comparable units does 
not exceed the agronomic requirements (± 2 cm) and individual components of: for the MTA on a "0 + 5» – 1,98 cm, 
and for the unit on a "2 + 4» – 1.52 cm. at the same time, said the difference between the statistical characteristics 
(± 1,98 cm ± 1.52 cm) is not accidental, therefore it can be assumed that the use of arable unit under the scheme «push-
pull» «2+ 4 "provides a soil treatment with the best uniformity of stroke depth plows.

Keywords: plowing, machine, «push-pull», front plow assembly diagram, performance, fuel consumption.
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The results of studies on the effectiveness of using modern technical means for an objective account of consump-
tion of diesel machines and tractors in the agricultural sector of the Republic of Belarus are given in the article.

Keywords: machine-tractor fleet, fuel consumption, saving, energy consumption, fuel consumption control costs.
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On the basis of results of power calculation of the mechanism the method of decrease in loading of the drive 
of the mechanism by application of a power method of decrease in dynamic loading of the drive is reasonable.

Keywords: system of cleaning, the back and forth motion drive, a power method, inertial forces, reliability, 
the fluctuating masses, loading of the drive.

-

Sp
qo ,

2

0, 4....0, 5pS q ,

Sp – 2

qo –

1.

GS07 GS812 GS10 GS12 GS14
Sp, 2 3,86 3,86 5 5 5,8
qo , 7 8 10 12 14

2

,pS q 0,55 0,48 0,5 0,42 0,42



10

-

–

,M M ii iF a m                                      (1)

ii iM J , (2)
FMi – -

-
Mi –

i- 2;
Mi – -

i – -
-2;

JMi – -

i

2.
1. GS 10:

1 – 2 – 3 –
4 – 5 – 6 – 7,9,12 –

8 – 10 –
11 –

2.
1



11

i iG gm , (3)
g – 2;

mi – - .

–

6 10 7 11

5

1 ;

0;
S M M M

O

Fx Fx Fx Fx

Fx (4)

–

6 10 7

11 5

1 10 7

11 0 .
S M M

M O

Fy Fy G Fy G

Fy G Fy (5)

S6S7 7:

6 6 7 6 6 7 10

10 7 10

10 7 7 7 7

7 7 7

1 1

10 10

7 7
0 .

S S S S S S SM

M S SM

M S SM M S

SM M S

Fx Y Y Fy X X Fx

Y Y M Fy G

X X Fx Y Y

Fy G X X M (6)

5S7 7:

11 11 7 11 11 7

5 5 7 5 5 7

11

11
0.

M M S M M S

O O S O O S

Fx Y Y Fy G X X

M Fx Y Y Fy X X (7)

3.
2

4.
3

5.
4

6.



12

1 2 3 4, , ,b b b b :

6

5

6 7 6 7 6

5 7 5 7 5

1
1

2

31

4

1 1 0 0
0 0 1 1

0 0

0 0

S

O

S S S S S

O S O S O

Fx b
Fx b

ly lx bFy
bly lx Fy

, (8)

6 7 6 7
;S S S Sly Y Y (9)

6 7 6 7
;S S S Slx X X (10)

5 7 5 7
;O S O Sly Y Y (11)

5 7 5 7O S O Slx X X , (12)

:

10 7 111 M M Mb Fx Fx Fx ; (13)

10 7 112 10 7 11M M Mb Fy G Fy G Fy G ; (14)

10 10 7 10 10 7

7 7 7 7 7 7

3 10 10

7 7 ;

SM M S SM M S

SM M S SM M S

b Fx Y Y M Fy G X X

Fx Y Y Fy G X X M (15)

11 11 7 11 11 74 11 11M M S M M Sb Fx Y Y Fy G X X M . (16)

5 7 6 7 6 7 5 7 5 7 6 7

6

6 7 5 7 6 7 5 7

1 2 3 4
1

O S S S S S O S O S S S
S

S S O S S S O S

b ly lx b lx lx b lx b lx
Fx

ly lx lx ly
; (17)

6 7 5 7 6 7 5 7 5 7 6 7

5

6 7 5 7 5 7 6 7

1 2 3 4S S O S S S O S O S S S
O

S S O S O S S S

b ly lx b lx lx b lx b lx
Fx

ly lx ly lx
; (18)

6 7 5 7 6 7 5 7 5 7 6 7

6

6 7 5 7 5 7 6 7

1 2 3 4S S O S S S O S O S S S
S

S S O S O S S S

b ly ly b ly lx b ly b ly
Fy

ly lx ly lx
; (19)

6 7 5 7 5 7 6 7 5 7 6 7

5

6 7 5 7 5 7 6 7

1 2 3 4S S O S O S S S O S S S
O

S S O S O S S S

b ly ly b ly lx b ly b ly
Fy

ly lx ly lx
. (20)

7

5S7:

7 11 5
0;S M OFx Fx Fx (21)

7 11 5
,

S M O
Fx Fx Fx (22)

7 11 511 0,S M OFy Fy G Fy (23)

7 11 511S M OFy Fy G Fy . (24)



13

2 2
i i iF Fx Fy . (25)

:

i

i

i
F

Fy
arctg

Fx
. (26)

1
FS

FS14

1 1 1
0O M SFx Fx Fx , (27)

1 1 1O M SFx Fx Fx , (28)

1 1 11 0O M SFy Fy G Fy , (29)

1 1 11O M SFy Fy G Fy , (30)

1 1 1

1 1 1

1 1 1 1

1 1

1

0

M M O

M M O

S

S O

M M Fx Y Y

Fy G X X

Fx Y Y Fy

X X (31)

1 1 1

1 1 1 1

1 1 1 1 1

1

0.

M M O

M M O S

S O S

M M Fx Y Y

Fy G X X Fx

Y Y Fy X X (32)

;cm cmX const Y const , (33)
X , Y –

1

1

i

n

cm i
i

cm n

i
i

x m
X

m
, (34)

1

1

i

n

cm i
i

cm n

i
i

y m
Y

m
. (35)

–
–

-
– 5

0iM , (36)
M i –

–



14

–
- –

– –

– http://lidagro.by/. –

-

– – – 143-157.

-

– – –50.

25.07.2016

8.
2 )



15

The results of researches on the development of technological modes of production of fermented probiotic 
product for baby food options including thermal treatment of the mixture and the normalized parameters making 
non-dairy ingredients, ensuring the expansion of the range of this category of products are given.

Keywords: dairy products, fermentation, lactic acid bacteria, bifidobacteria, baby food.
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–

The article provides the analysis of iterative and without iterative methods of calculation of the equivalent 
circuit parameters of the induction motor, the articalgorithm without iterative calculation method of equivalent cir-
cuit parameters is given, mechanical and electromechanical characteristics of the induction motor, the comparative 
table and image data of the carried out calculations are presented.

Keywords: induction motor, equivalent circuit, parameters, the calculation algorithm.
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p, f MAX i

4A100L2 5,5 220 2898 1 0,875 0,91 50 2,5 2 7,5
7,5 220 968 3 0,85 0,81 50 2,5 2 6
15 220 2937 1 0,88 0,91 50 2,2 1,4 7
30 220 736,5 4 0,905 0,81 50 2,1 1,3 6

S10 30 220 588,6 5 0,88 0,81 50 1,9 1,2 6

[1- r1* x1* r'2* x2* x *

L2
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0,058 0,107 0,039 0,107 2,2 9,17
0,066 0,082 0,036 0,110 2,8 8,11
0,051 0,091 0,038 0,122 2,9 16,65
0,067 0,085 0,037 0,113 1,8 10,64
0,065 0,082 0,036 0,111 2,2 7,81
0,052 0,092 0,022 0,12 4

0,052 0,109 0,022 0,109 3,2 10,42
0,049 0,092 0,021 0,126 5,0 7,24
0,030 0,102 0,023 0,139 5,2 24,52
0,057 0,088 0,021 0,116 3,6 6,59
0,048 0,089 0,020 0,121 4,4 6,06
0,045 0,12 0,022 0,17 2,3

0,046 0,134 0,021 0,134 2,2 9,83
0,041 0,113 0,020 0,154 5,4 18,14
0,028 0,120 0,021 0,162 5,4 25,58
0,041 0,113 0,020 0,149 2,1 9,53
0,042 0,111 0,020 0,150 2,5 9,41

S10

0,056 0,11 0,023 0,17 2,3

0,054 0,150 0,022 0,150 2,1 10,74
0,055 0,124 0,021 0,169 5,3 15,97
0,030 0,137 0,023 0,186 5,5 35,14
0,069 0,116 0,020 0,155 2,1 11,73
0,055 0,119 0,020 0,161 2,6 8,20
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S
S

U =220 -1 =0 MAX=3,

2. f( ),
[1-5]

3. I1=f( ),
[1-5]
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4. I'2=f( ),
[1-5]

5. f( ),
[1-5]
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,

6. I1=f( ),
[1-5]

7. I'2=f( ),
[1-5]



32

–
–

– – -42.
3.

– –
-

-

– – -105.

–
40-44.

-
- –

–
7. 

– 2- –
–

–
–

19.08.2016

The article proposes a method for calculating the thermal exhaust air parameters at the output from the shell and 
tube heat exchanger in the ventilation systems, taking into account the impact of moisture fallon heat transfer processes.

Keywords: shell and tube heat recovery loop, exhaust air, moisture fall, temperature and enthalpy.
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–

– 100 %.

2 3,h a bt ct dt                                      (1)
h t

a, b, c d

c = 2 d = 3).

 ,H a bt                                                          (2)
2 3.H h ct dt

R2 = 1.

a b
c

d
2 39,5 1,745 0,021 0,0006 .h t t t (3)

1.
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'
1 ,t

'
1 ,h t , ;

'
2 ,t ;

N0.

-5, -10, 
-15, - -25 .

1. 
'
1 ,t

'
2t t .

2. 

"
1 ,h

' "
1 1

' "
1 1 1

 ,
p

h h
c t t

cp1
);

0,64
0;N N

0,96 / .w

=
= )

3. 

Nw
[14]

1 exp(
4. 

" ' ' '
1 1 1 2 .t t w t t                                             (4)

.
"
1 1,t t

'
1 ,t '

1 ,h t 1, ,

1 22 70 52 16,3
2 18 75 43 13,5
3 18 60 37,9 10,1
4 18 50 34,6 7,4
5 10 75 24,7 5,7
6 15 75 35,5 10,7

2.
=15 = 75%:

1 = 0 2 = -5 3 = -10 4 = -15
5 = -20
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.

" ' '
1 1 1, 2 0( ; .; ; )t f t t t N                                        (5)

1 2 0f N

1 2

'' "
1 1,1 1

1 2' ' '
1 1, 1 2

t tt t
t t t t

.

1 1.

1 2
m

.                                                     (6)
C

m

1

" ' '
1 1 1 1 1,t t t t .                                          (7)

1 2ln C m .                                            (8)

Y X,a b                                                              (9)

1 2Y ln a C b m

= -20

4.
N0 = 1:

1)

5.

N0 = 1:

1)
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N0
X Y.

N0
a

b
R2

.

, , ,
N0 = 1:

0,81

1 2 .                                          (10)

10 N0 = 1 

2

N0 = 1.

1

2

-

2- –
–

–
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4.

– –
-

–

- i
–

–
–

–
–

10. 

-

–
– -35.
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– – -38.

–
– -26.

–
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The article estimates ways and influence of additional industries on the efficiency of specialized agricultural 
organizations. It also reveals the trends and dependence of functioning efficiency of specialized pork producers on 
industry-specifics.

Keywords: branch, specialization, efficiency, production.

-

-

–

-
-

– – –

,



38

,

-
:

1.

69,6 %) 

% %
24 85,7 3 12,5
23 82,1 13 56,5
7 25,0 0 0,0

24 85,7 11 45,8
5 17,9 4 80,0
8 28,6 2 25,0
2 7,1 0 0,0
3 10,7 0 0,0

22 78,6 14 63,6
0 0,0 0 0
0 0,0 0 0

4,28

% %
5 83,3 0 0,0
5 83,3 4 80,0
3 50,0 0 0,0
5 83,3 4 80,0
2 33,3 2 100,0
1 16,7 1 100,0
0 0,0 0 0,0
2 33,3 0 0,0
4 66,7 4 100,0
0 0,0 0 0,0
0 0,0 0 0,0

4,67
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2.

– –

1

3.

-
–

–

1 –

–
– – –

4.

– -
-

–

-

% %
41 85,4 17 41,5
43 89,6 38 88,4
21 43,8 10 47,6
44 91,7 36 81,8
19 39,6 18 94,7
9 18,8 5 55,6
2 4,2 0 0,0
8 16,7 4 50,0

42 87,5 37 88,1
3 6,3 2 66,7
4 8,3 2 50,0

5
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5.

,

,
,

- –

,

– –
0,9145.

-

-

.

,

2

– http://belniva.sb.by/persona-
2/article/selyaninam-treba-naradzitstsa.html. –

–
http://www.sb.by/v-belarusi/news/v-

kamenetskom-rayone-poyavitsya-ferma-analogov-kotoroy-
net-vo-vsem-sng.html. –

–
http://agriculture.by/articles/ispytano-na-sele/recepty-

konkurentosposobnosti-dlja-belorusskoj-shkvarki. –

–
http://agriculture.by/articles/agrarnaja-politika/svinovodstvo-
ne-zagubit-planirovaniem%E2%80%A6. –

2

-
80-
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12.06.2016.

– http://agriculture.by/articles/ 
ispytano-na-sele/osnovy-mjasnoj-jekonomiki

–
–

http://www.agrolive.by/LIVESTOCK/article814. –

–
http://agronews.by/news/svinovodstvo/14411.html. –

24.05.2016

-

The results of the analysis of the dynamics of the marginal product and marginal revenue in milk production 
in JSC "Gastellovskoe" are given. Proved reserves to reduce the flow of factors of production are used ineffectively.
Revealed productivity growth reserves for the animal organization with intensive type of concentration of produc-
tion at the expense of improving the structure of the diet in the direction of increasing the share of high-quality for-
age grass, which will reduce production costs by an average of 5%, as well as the transition to highly productive 
breeds of animals.

Keywords: effektivnost milk production, th marginal product, rationale for reserves, costs of milk.
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-
–

:
1.

[3].
,

max – ), (1)
max –

–

–

–
-

–

).

L
–

L, (2)

MRt TRt Vt, (3)
MRt –

TRt –

Vt –

MCt TCt Vt, (4)
MCt –

TCt –

Vt –

-
–

– ,
-

–

–
.

-
– 18,7 % 

,

1. -

1

% .
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 .
7644 8326 10969 12972 1,13 1,39 38 42 21,4 18,7 38973 47503
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– 42,4 %)
–

-

–

%

– 4,72 

-

–

2.

2014-2015
2014 2015 2015 2014 %

- – 0,14 0,23 163

0,69 0,36 53
1,87 0,68 36
0,50 2,01 406
0,66 4,33 654
4,28 2,93 68
5,84 3,07 53
1,91 2,19 114
7,50 3,47 46

3.

2013-2015

2013 2014 2015 . 2015 %
2013

8397 10472 12178 145

28890 48373 56421 195

27121 39830 47503 175
- 9,39 4,72 -
- 6,12 4,50 -
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)

)

-

–
= 8700 – 8326 = 374 

-

KKi =
= -

-
6

× =522
100

–

9723 – (8326 + 374 + 522)

-

-

–
–

–
–

–

-
– 14-16 %. 

–

-
10000-

-

2.

3.

,

-
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–

)
-10 %, 

–

1.

– – -50.

-2020

–
– .

4.

-
–

–
http://www.znk.by. –

09.08. 2016.

The article analyzes the enterprise financial performance and presents directions for improving financial 
condition.

Keywords: financial condition, financial plan, profit, return on sales, profit growth, financial base.
–

--
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–

–

2015
2013
(+/-)

2014
(+/-)

-56 935 53 682 171 730 228 665 118 048

-0,2 0,16 0,47 0,67 0,31

2 1,18 1,9 -0,1 0,72

0,8 0,8 0,8 0 0

0,5 0,56 0,56 0,06 0

, %
2015

2013
(+/-)

2014
(+/-)

7,6 17,2 10,7 3,1 -6,5
6,1 12,7 8,4 2,3 -4,3
6,9 7,7 7,8 0,9 0,1
8,7 9,8 8,5 -0,2 -1,3

19,2 21,8 19,9 0,7 -1,4
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–

,

-

R   100
(

, (1)

R –

R –

–
–

R = 59036 / (501437,5 + 515563) × 100 = 7,8 %;
R = 59036 / (501437,5 – 480,45) × 100 = 11,7 %

(11,7 % –

2013 2014 2015
2015

2013
(+/-)

2014
(+/-)

331687 595450 1125696 794009 530246

264271 439286 881494 617223 442208

49489 122473 244202 194713 121729

20180 75411 94583 74403 19172
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-

R = 59036 / (501437,5 + 515563) × 100 = 7,8 %;
R = 79536 / (501437,5 – 480,45) × 100 = 15,9 %

% – 7,8 % = 8,1 %.

-

–
http://www.bellakt.com/about/istorija_predprijatija/. –

–
–

–
–

–
– -14.
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4.

245 000 000

149 500 000

- 85 950 000
480 450 000






