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Annotation. There is structural graph showing the relationship of
the modules in the grinder mixer forage for their effective use in the
production of value in the design of this type of equipment in the
construction department in the article. From a structural graph shows
that the maximum amount of interaction with the modules of the mixer-
grinder mixer belongs to feed continuous and vibrating feeder. Because
the quality of the mixture depends on the operation of the mixer, namely
the improvement of the mixing part of the mixer-chopper lead to
improved performance of the whole machine.

Experience shows that the failure load in the diet is not enough to
ensure a constant separation of the particles. In order to ensure this
effect using a mixer working bodies need to create an additional braking
force components of the mixture. Breaking load in feed enough to
maintain a constant separation of the patrticles, so to ensure this effect,
with the help of the working bodies of the mixer, you must create an
additional breaking force. You must overcome the force of the clutch
elements of feed mixture for effective mixing succulent fodder with
coarse and concentrated component, y with a specific breaking load
sufficient to separate its components. The ratio of adhesion strength to a
specific breaking load generated by the weight force, is one measure
that shows how many times the additional breaking force must be
greater than the mass of the material. This technique is the basis for the
development of these machines and their working groups. The results of
theoretical developments are of great practical interest for development
of the conditions of small cattle in the south of Ukraine and Jordan.

Keywords: feed mixer, feed, forage mixture, the coefficient of
friction, livestock requirements

Introduction. Improving the efficiency of the process of mixing of
feed for the sheep and goats can be achieved by applying the mixing of
the working body. Such a body is able to qualitatively move groups of
different sizes of particles from one position to another [1-4, 6].
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In addition, effective mixer should provide a continuous process with
minimal cost of energy and labor. It is also important to take into account
the fact that the quality ration can be obtained only from the ground
components, the dimensions of which correspond to the zoo technical
requirements [5, 7].

Formulation of problem. So now an urgent task is to ensure that
the livestock industry of Ukraine and Jordan prepare forage new
appliances, including mixers and feed. To achieve this objective it is
necessary a deeper study of the process of preparation of
multicomponent forage mixtures, as well as ways to reduce energy and
material consumption in the process.

Analysis of recent research results. In [1, 6-15] revealed the
main provisions of the theory of blending, systematization and refinement
of process parameters and design of mixers.

Technology calculation of mixers provides the definition of supply
and capacity, the need for them to drive, as well as the main design
parameters: the size of the container, the size and speed of working
organs [3, 4].

Qualitative analysis of the movement of the bulk material in the
drum with a blade attachment is made in [15]. In particular, when mixing
distinguished: rubble movement, the movement together with the blade,
the blade movement, free fall from the blade. Accounting for these
factors, only clearly insufficient in the development of modern faucets.

Developed [16-18] differential equations of motion of a material
point, describing every move that simplify the design work, but allow for
practical calculations with sufficient accuracy.

A system of nonlinear differential equations that describe the
movement of product particles on the surface of the cone rotating at a
constant angular velocity about a vertical axis [19]. Unfortunately, other
sectional profiles were studied in inadequately unify and prevent
settlement system.

Analysis of published data shows [7, 9, 10] that the most
appropriate mixing process to explore the theoretical and experimental
way, but it is necessary to theoretically justify structural and technological
parameters of the working body of the mixer, which comprises mixing
components will effectively move, alternately changing its position array
[8, 11], which is not done.

Thus, the analysis of literary sources and the practice of growing
small cattle show at the absolute relevance of the elements of theoretical
studies of the process of creating equipment for mixing feed mixtures.

Purpose of research. The purpose of work is to carry out
theoretical studies of the process of mixing of feed for the sheep and
goats and to develop mathematical models that adequately describe the
technological process of preparation of a three-component feed mixture.
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To achieve this goal it is necessary to solve the following tasks:

- On the basis of theoretical and experimental studies to develop
and create a structural graph showing the relationship of modules in the
feed grinder-mixer for efficient use of their production;

- Theoretically justify the process of mixing coarse, succulent and
concentrated feed, as well as the parameters of the working bodies of
the mixer is an independent module universal grinder-mixer.

Results of research. In the process of theoretical studies adopted
a working hypothesis about the possibility of using the mixer feeds a
continuous rotating hopper. The hopper consists of two truncated cones
connected by smaller bases, on the inner surface of which is secured
wrapped, complete with blades. The blades are set at a distance from
one another with an extension cord that allows you to effectively mix the
course, juicy, concentrated and feed, as well as receive a homogeneous
feed mixture.
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Fig. 1. Structural graph showing the relationship of the modules in
the grinder-mixer feed: My — chopper roughage; M, — elevator broken
rice roughage; Mj; — succulent fodder chopper; M — chopper
concentrated feed; Ms — dispenser chopped roughage; Mg — dispenser of
crushed succulent feed; M; — dispenser of crushed concentrated feed;
Mg — vibrating feeder mixer; Mg — mixer continuous feed; attitude of
submission and subordination; ratio of the interaction.
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For a visual representation of the circuit modules interaction and
analysis of the entire machine is proposed structural graph (Fig. 1). From
a structural graph shows that the maximum amount of interaction with
the modules of the mixer-grinder mixer belongs to feed continuous and
vibrating feeder. Because the quality of the mixture depends on the
operation of the mixer, namely improving the mixing of the mixer-grinder
will result in improving the efficiency of the entire machine as a whole.

To develop a plan of theoretical studies, based on our analysis, it is
necessary to highlight the most significant structural and technological
parameters that influence the feed mixer efficiency continuous (Fig. 2).

Feed components in a mixer

Input speed of the material to the mixer

Rotational speed mixer
—| The length of the mixing hopper

— Step winding mixer
The angle of installation of the mixer on the horizoy

Half of the apex angle of the cone

The number and shape of the blades -

T 7 7 T T A A A T A i
Fig. 2. The theoretical justification of the research plan.

Input to the mixer speed of the material depends on the mode
vibrating feeder M8 (Fig. 1). Maximum performance Qy vibrating feeder
must be less than or equal to the performance of a continuous feed
mixer Qqm and hence the translational speed of descent of the material
with a vibrating pan feeder v,, must be less than or equal to the speed of
material moving along a mixer Vs hopper mixer.

When solving a differential equation, which describes the
movement of the mixture in the hopper, the entry speed of the material to
the mixer should be adopted for the initial conditions.

Hopper speed must provide the mode of operation, in which the
bulk of the material will be moved to the winding blades and cone hopper
surface will facilitate movement. Blender hopper length should be such
that a change in position that alternately layers will be as many times as
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necessary to achieve the desired degree of homogeneity of the feed
mixture.

Step winding mixer, the number and shape of the mixer blades
have to provide continuous movement of the material and it does not
prevent the change of position of the layers shown in Fig. 1.

Mixer installation angle relative to the horizon regulates the
transport capacity of the cone, which should be in the range of rational
values, in which the bulk of the material will be moved to the winding
blades.

Half apex angle of the cone in combination with the dimensional
parameters of the cone determines the magnitude and the magnitude of
the inertial forces involved in the process of moving the component of the
force of gravity. On this basis, it can be argued - this parameter is
important and requires a scientific substantiation of its rational meaning.

The proposed mixer has the ability to transport feed cone surface
installed at a certain angle to the horizon, and spiral wound.

Performance conical surface is determined from the following
considerations (see Fig. 3).
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Fig. 3. Determination of the speed of the particle feed mixture on
the surface of the cone.

OB segment revolves around the c axis OY, constant angular
velocity we. According to the guide point OB moves M. At the initial time
point M is located at the point O and the relative length of OB is not
moved.

It is necessary to find the relative velocity of a point M at time
segment OB, when the distance OM = L, and to determine what force
provides the pressure point M on the segment OB at this time.
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The mass of the point M is m;. Movement of the point M along the
guide OB, which moves relative movement is a relative velocity and
relative acceleration rotary movement guide OB is a portable motion with
an angular velocity

Consider the relative motion of the point M. We introduce a moving
XYZ coordinate system with its origin at the point O, and list the forces
that act on the point M in its relative motion [19-21]:

- gravity G=mxg;

- OB reaction rail N=N,+N_;

- Inertia translational motion;

- Inertia of the Coriolis force £« = -m X @, ;

- friction force £, =P xn,; In this case, P — normal pressure force.
In a figurative point M movement rotates uniformly around the
circumference relative OY,; axis. In this case, a portable acceleration
consists of only one normal acceleration F,=Pxn,; MD, where MD —
rotation radius of the point M with respect to the axis OY:
MD = x X sing,q| (1)
where: ¢ — half of the apex angle of the cone, ¢ = const.
Since the acceleration is directed along the radius to the point D,

portable inertial force F; directed along the radius of the MD in the

opposite direction from the portable acceleration a,
FZZmXa)fxxxsingo. (2)

From the expression (2) that a portable inertial force F depends

on the coordinate x - point accommodation M.
Acceleration and direction module is defined by the formula [23]:

a,=2x(a,7,) @)

The vector carrying the angular velocity is directed from the origin

on the axis of rotation OY4, the relative velocity is directed along the rail

OB. By the rule of the vector product of the Coriolis acceleration vector is

directed perpendicular to the plane of OBK in the opposite direction
towards the axis OY.

The Coriolis force of inertia is directed in the direction opposite to
the direction of acceleration:

an=2><con><Vr><sin(]80°—go). (4)

The frictional force in the opposite direction from the direction of
movement of the point M along the track.
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Let us write the fundamental law of the relative motion of point M:
mxa, =G+F'+F, +N+F,,. (5)
We project the expression (5) on the coordinate axes OXYZ:

mxa, =mxgxsin@+F,' xsin@-mxgxK,, xcose;
0=F +N,;
O=mxgxsing+N._.
Since the particle moves along the feed generator is not only
sliding, but also rolling, the strength of the particles forming the normal

pressure is reduced by the characterizing rolling.
Rolled power [19, 20]:

(6)

=¥y
0="xP (7)

where: Kk — coefficient of rolling friction mm; r; — the radius of the feed
particles, mm.

Since the action of sliding friction force is reduced by the amount of
force being rolled, then:

K
Fmp_[]_ZJXPdetr' (8)
The relative acceleration [20]:
F, = (z-flxpx K,. 9)
Substituting equation (2), (4) and (9) in the first expression (6):
mxV.dyv ) 5
————=mXgXsing+mxw, X
dx
Xxxsinzgo-(]-EJxmxngdﬂﬂXcosgo. (10)
f;
Divided into m:
v.dv, _ - 2
=g Xsing +w, Xxx
dx
Xsinzgo-[]-EJngKdWXcosqo. (1)
The mathematical transformation:
V,dv, =
= [g X sing + @’ X x x sinzgo-(]-zj xgxK, X cosgo}dx, (12)
I/;
[v.av, =
=J(g><singo+wf Xxxsinzgo-{]-E)XgXKd” Xcosgo]dx, (13)
r
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2 2
. 2 o2
— =g XSingXx+w, Xsin (/)><7—

14
—[]—EJXgXK{mXCOS(pXX‘FC, (14)
I/;
2
; : Loy o
=g><szngo><x+5><a)e><sznq0><
1
T P
V?=2xgxsingxx+w. xsin’px
XxZ—ZX(]-EJXgXKWXcosgo><x+C. (16)
}’;.

Thus, the relative speed is determined by the formula:

Vr=\/2Xg><singo><x+wfXsinzgoXx2-2X(l-£]><gXKWXcos¢Xx+C. (17)
V.

1

where: x — distance traveled by point M from the beginning of movement.
We find the pressure force Q of M on the guide.
This requires the reaction N, and N, of expression (6).

N =-mxo, xV, (18)

y

N.=-mxg, (19)

0=N= N +N. (20)

Thus, the solution of differential equations can determine the speed
of movement of the point M, the distance traveled and the acting forces.

The constant of integration (C) takes into account the fact that the
feed components enter the mixer from the boot vibrating chute with an
initial linear velocity of 0,15 m/s, which is set empirically.

Consequently:

V. =\/ZXnginq)Xvaa)fXsin2¢Xx2-ZXLI—EJXgXKdn,Xcosw><x+0,l5. (21)
}’;.

Performance cone rotating mixer - the ability to move a certain
amount of mixture per unit time t with V; rate determined from the
expression (17).

Or =&xp x5, %V, (22)
where: ¢ — coefficient of filling of the smallest cross section of the cone;
pPs — density of the mixture in kg/m3; S, — the area of the smallest cross
section of the cone, m>.

Based on (21) and (22):

QT:prCXSZ><\/2><g><singo><x+a)fXsin2¢Xx2—2><(]—§J><gXKd”Xcosgo><x+0,15. (23)
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This expression is unknown component flow area. sectional area of
the flow of the mixture:

SZ = Sseg + Sf’ (24)
where: Sgy — segment area, m? S; — area of the figure formed by a

curve, the circle and the vertical passing through the point (Xeys), m?.
Segment area [21]:

5, =Ro[m_;
w3 g0 ) (25)
where: R, — circle radius, m; u — the angle between the lines connecting
the center with the points of intersection and intersecting circles grad.
The trajectory of the outer layers of the particles is a curve

described by a parabola.
Consequently, Syarea can be determined from the expression:

| pn? +bntn
S, = dy {dx.
f n-[ _ R?{_xz y (26)
The expanded form:

Sf:?(nn2+bn+n+,/Ré-x2)dx, (27)
Combining (24), (25) and (28) we obtain:
R . o2 2 2
Szzfx[%-smuj+x{(ax +bx+c+4R,-x )dx. (28)

Coordinates x; found from the condition that the straight line joining
the point (xgys), and point A. Therefore:

R; _
S, Z%XL%-SUWJ+
-2><K><C]+\/B
2><<]+K2) 29
+ (ax2+bx+c+m)dx. (29)
b
2a
Combining (22) and (29) we obtain:
-2xxxe; +D
2 2><(1+K2)
2a (30)

X\/Z><g><singo><x+w§ X sin’ g x x° -2><(]-£]><g><Kd”><c0sgo><x+0,]5.
7

On the basis of (21) it is necessary to calculate the traffic cones

performance under such conditions, in which the feed mixture will be

stable move, but moved to the minimum volume. This need is due to the

fact that in terms of mixing layers, the bulk of the material should be
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moved wrapped with blades and the cone should contribute to the
movement, providing sliding and rolling particles.

On the basis of the calculation of the model (30) the dependence of
the performance of the rotating cone mixer when the above conditions.
When solving a differential equation, which describes the movement of
the mixture in the hopper, the entry speed of the material in the mixer is
taken as the initial conditions.

The calculation incorporated the following parameters: the length of
the cone of 0,75 m, the maximum and minimum diameter of the cone 0,5
and 0,25 m, respectively, the helical pitch of 0,75 m, height 35 mm
winding. Mixer installation angle relative to the horizon regulates the
transport capacity of the cone, which should be in the range of rational
values, in which the bulk of the material will be moved to the winding
blades.

Half apex angle of the cone in combination with the dimensional
parameters of the cone determines the magnitude and the magnitude of
the inertial forces involved in the process of moving the component of the
force of gravity. On this basis, it can be argued — this parameter is
important and requires a scientific substantiation of its rational meaning.

Empirically found that each 5 degree rise (lowering) of the spiral
casing leads to a decrease (increase) in the spiral productivity 1,5-3,0%.
This is due to a decrease (increase) in working of the spiral length. The
proposed and tested in industrial conditions feed mixer design with a
continuous rotating hopper, inner cone surface of which is equipped with
a wound to the shoulder blades and extensions.

The calculation showed that half of the apex angle of the cone ¢
should be 12 degrees. From the above:

=0125%xe xX(D?-D° \xs Xaw Xp X lec
Qc_ 4 Sz ( p_ cp) Sc wc pc ﬁt Z_ (31)

oc

Since the winding is completed L-shaped blades, and the blades
are set at a distance from one another, the transport ability of the helix
will be reduced. One part of the feed mixture layer will be raised to the
height of the blades greater than the angle of repose of its components
and peppered, and the other part oscillate at a variable radius with a
simultaneous axial movement. The maximum capacity of vibrating feeder
Q, must be less than or equal to the performance of the mixer feeds a
continuous Q.,m,, and, consequently, the forward speed of descent of the
material from the vibratory feeder tray v, must be less than or equal to
the speed of the material moving along a generator bunker V; mixer.

Analysis of mathematical models allows us to conclude that half of
the apex angle of the cone ¢ should be 12 degrees, and the bunker
speed of 20 rev/min. The overall performance of the mixer will be
0,122 kg/s.
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Conclusions

1. On the basis of theoretical and experimental studies designed
structural graph showing the relationship of the modules in the grinder
mixer forage for their effective use in the production of value in the
design of this type of equipment in the construction department. Because
the quality of the mixture depends on the operation of the mixer, namely
the improvement of the mixing part of the mixer-chopper lead to
improved performance of the whole machine. To improve the quality of
mixing winding cone mixer is provided not only L-shaped blades and
rectangular extensions, which allows the feed mixture to raise the layers
at different heights from h; to hs.

2. Theoretically grounded process of mixing coarse, succulent and
concentrated feed, as well as gives the parameters of working bodies of
the mixer. At the same time the necessity of using an independent
module design scheme of universal grinder-mixer, which is the basis for
the development and validation of designs shredder feed of base feeding
of sheep and goats. the bulk of the material should be moved wrapped
with blades and the cone should contribute to the movement, providing
sliding and rolling particles.
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OBINPYHTYBAHHA NAPAMETPIB KOPMO3MILLUYBA4IB
ana APIBHOI Xy4OBU
Anbamym Moxammad ®Pai3 Axmad, C. C. KapabuHbouw
AHoTauif. 3 cmpykmypHo20 epacha surisiugae, Wo MakcumaribHa
KinbKicmb 83aeMo0il 3 MOOyiiMU NMOOpibHI08a4vYa-3Millyeadya Hanexums
3mMiwysada kopmie 6earepepsHoi Oii i io2o 8ibpayiiHOMy XuBuUribHUKU. 3
0enisdy Ha me, WO SKicmb cymiwi 3anexums 8i0 pobomu 3miwysada, mo
800CKOHalleHHs1 came 3Miwye 4YacmuHu noopibHoeayvya-3millysaya
npuseede 00 nids8UWEHHST ehekmusHocmi pobomu eciei MawuHU 8
uiriomy.
Lloceid rnokasye, WO pyuHieHe HagaHMaXeHHs1 8  KOPpMi
HedocmamHe O 3abes3rieyeHHs nocmitiHo20 PO30IIeHHS 4aCmUHOK.
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Lns moeo wob 3abesrequmu uel egekm 3a doriomoz2ot0 poboyux
opz2aHie 3miwysada, HeOobXxiOHO cmeopumu d0odamKoge 3ycurisis
2allbMy8aHHs1 KOMIoOHeHmig cymiwi. [ns 3abe3neyeHHss 0OaHO20
egpekmy, 3a 0oriomo2or poboyux opzaHie 3Mmiwysadya, HeObXiOHO
cmeopumu O0olOamkose pyuHieHe 3ycunns. [na egekmusHo20
3MilysaHHs1 COKo8UMUX Kopmige 3 2pybor | KOHUEHMpPOoB8aHoH
CKnadogor, HeobxiOHO rnodonamu Ccusly 34ersIeHHs efleMeHmis
KOpMOCyMiwi 3 MUMOMUM PO3PUBHUM HagaHmMaxeHHsIM docmamHim Or1s
po30ineHHs ii KomrioHeHmie. Criie8iOHOEHHST ad2e3iliHoi MiuyHocmi 00
nMuUMoMOI pyUHIBHO20 HaBaHMaXXeHHs1 CmMeopr8aHoI CUMIOK 8azu, € Miero
MIpOtO, SIKa roKasye, y CKiflbKu pasie dodamkoee pyUHieHe 3ycCunss
MOBUHHO repesuwlysamu macy Mmamepiany. Lle cmaHosumb OCHO8Y
MemoOuKku Onsi po3pOobHUKIB maKux MawuH i iX pobo4yux opaaHis.
HaeedeHi pe3ynbmamu meopemuyHux po3poboK Marmb 3Ha4yHUU
npakmu4HuU iHmepec Orisi yM0o8 pPO38UMKY Marsio20 cKomapcmea Ha
nieoHi YKpaiHu.

Kno4yoBi cnoBa: KopMo3miwyeay, KOpMu, KopmMoea CyMiul,
koeghiyieHm mepmsi, 300mMexHiIYHi sumozau

OBOCHOBAHUE NAPAMETPOB KOPMOCMECUTENEW
AnAa MEJIKOIro CKOTA
Anbatym Moxammap ®aun3 Axmap, C. C. KapabuHeLu

AHHOTAuuA. M3 cmpykmypHo2o epagha criedyem, 4mMo
MakcumalrbHoe  Kojiudecmeo  e3aumoldeldcmeuld ¢ MOOynsaMu
usmernbyumernsi-cMecumernss  nNpuHadnexum  CcMecumersno  KOpMOo8
HerpepbisHO20 delicmeusi U e2o0 subpayuoHHoMy rnumamersnto. Beudy
mo20o, Ymo Ka4yecmeo cMecu 3asucum om pabombsl cMecumers, mo
cogepuwieHcmeogaHuUe UMEHHO cmewusarowel Yacmu usmesib4umersi-
cMmecumerns rpusedem K rnoebiueHUo ahghekmusHocmu pabomsi ecel
MalWUHbI 8 UEIIOM.

Onbim rokasbleaem, 4Ymo paspywarouwas Hazspy3ka 8 KopMme
HedocmamoyHa 05151 obecriedeHUs NMOCMOSIHHO20 pa3oesieHuUs1 Yacmuy,
Lnsa moao uymobbi obecrieyumb amom 3ghghekm ¢ rnomouwbro paboyux
op2aHo8 cMmecumerisi, Heobxo0uMo co3dame OOrosIHUMesIbHoe ycurnue
MOPMOXXeHUSI KOMIMTOHEeHmMo8 cMmecu. Pa3pywarouwel Hagpy3Ku 8 Kopmax
Hedocmamoy4HO 0nsi obecrieyeHusi MocCMosIHHO20 pa30erieHusi Yacmuu,
rnoamomy 0Orisi obecrieyeHusi 0aHHO20 aghgbekma, rpu rnomowu paboyux
opz2aHo8 cmecumerssi, Heobxodumo co30amb  OOMOIHUMEIbHOE
paspywarwee ycunue. [Ans aghphekmusHo20 cMewusaHusi COYHbIX
Kopmog ¢ epybolu U KOHUeHmpuposaHHOU cocmaeHoU, HeobxooumMo
rnpeodosiems Ccusly CUEer/eHUs 3/1eMeHmo8 KopMocMmecu C yoesribHoU
paspbieHOU  Haegpy3kolu  Oocmamo4yHou  Ons  palderieHusi  eé
KomrioHeHmos. OmHoweHue ad2e3UOHHOU rpoYHocmu K yoesrbHoU
paspywarowel Hazspy3ku co3dasaemMol cusiolu eeca, sierisiemcsi mou
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Mepol, Komopasi rokasbieaem, 80 CKOJMIbKO pa3 OornosHUmesbHoe
paspywarowee ycunue OO/KHO rpesbiuiamb Maccy mamepuana. 3mo
cocmaaerisiem OoCHo8y MemoOuKu 0511 pa3pabomyukoe makux MawuH u
ux paboyux opeaHos. [lpusedeHHble pe3yrbmambl MeoPemMuUYEeCKUX
paspabomok umerom 3Ha4dYumesibHbIlU rpakmuyeckul uHmepec Orns
ycrio8ul pa3gumusi Masio2o ckomoegodcmea Ha re2e YKpauHsbl.
KniouyeBble crnoBa: KopMocMecumesib, KOpPMa, Kopmoeasi
cMecCb, Ko3ghghuyueHmM mpeHusi, 30omexHu4eckue mpeboeaHus

Y[OK 631.333.6

OBIrPYHTYBAHHSA NAPAMETPIB PO3KMAHOIO NMPUCTPOIO
MALUUHU AnAd BHECEHHA TBEPOAUX OPITAHIYHHUX NOBPUB

O. I1. Jepka4, kaHOuGam icmopuYHUX HayK
I. B. Xap4eHko, cmydeHm
e-mail: oleksiy.derkach@gmail.com

AHoTauisn. BriposadxeHHs1 IHMeHCcU8HUX mexHorsioail
8UPOWYy8aHHS CIlIbCbKO20CN00apChKUX Kyrnbmyp eumazae niosuleHHs
podryocmi  2pyHmMy 3a paxyHOK 8HeceHHs dobpue | XiMiYHUX

mesiiopaHmis.

OpeaHiyHi dobpusa eKMYarme pPe4Yo8UHU MEapUHHO20 Yu
POCIIUHHO20 MOXO0XEHHSA. [o HuX Harnexamb: 2Hil, 2Hoieka, mopap,
Komrocmu, poc/iuHHa maca (cudepamu).

Kinbkicmb i sSiKicmb Op2aHIiYHOI pedo8UHU 8 2pyHmMi — 2yMmycy 8
OCHOBHOMY 8U3Ha4Yae eyl acmueocmi epyHmy: pieeHb [MOMeHUIUHOI
podryocmi, 800HUU pexuM, cmyriHb aepauii, eMHICmb roaruHaHHS,
6ypepHicmb ma iHuWi.

O6pobimok cinbCcbko20ocrnodapchbKUX Kyrbmyp 8UKIUKAE 3HUXEHHS
emicmy 2ymycy, a omxe I podro4ocmi epyHmy. BHeceHHss HeobXiOHUX
HOpM 2Ho 3abe3srieydye nidmpuMaHHs PigHSI 2yMycy Ha 8UXIOHOMY PIigHI.

Baxxnusum ¢hakmopom ni08UW,EHHST podrodocmi epyHmMy € siKicHe
BHECEHHS1 op2aHiYHuUX obpues, momy yOOCKOHasIeHHs mexHiYHuUXx 3acobie
015l IX BHECEHHS € aKkmyallbHUM rnumaHHsM. ICHYrYi pO3KUOHI rpucmpoi
KYy308HUX MawuH Ori1 8HECEHHS meepoux opeaHiYHUx 0obpug He 8
rnosHitl Mmipi 3ad080/IbHAIOMb a2pPoOMeXHIiYHUM 8umMo2aM 10 SKocmi
nodpibHeHHs1 ma  pieHOMIpHOCMI  po3rodisly 0obpus Mo  roso.
Po3pobrieHO KOHCMPYKUio MawuHU 01 BHECEHHST meepOux opa2aHiYHUX
0obpus 3 PO3KUOHUM rpucmpoem, bapabaHu siKo2o0 ecmaHoereHi nid
Kymom 45° 0o HanpsiMKy pyxy i obradHaHi 3MiHHUMU 3ybamu.

© O. I. epkauy, I. B. XapyeHko, 2016

319



	254 306
	254 307
	254 308
	254 309
	254 310
	254 311
	254 312
	254 313
	254 314
	254 315
	254 316
	254 317
	254 318
	254 319

