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Summary. The article deals with the analytical and applied model of feeding of cut vegetable components
from root crops to the screw conveyor, the analysis of the theoretical level and possible limits of the change of
technological feed of the cutter knives built in the screw conveyor. The advantage of the offered mathematical
model in comparison with the traditional one is to take into account such factors as the influence of the hips yield
in the row, the specific mass of weeds in the row, the density of the root crops planting, the rate of movement of
the root crop harvesting machine.
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Statement of the problem. The difficult and changing conditions of technological
operation of the top gathering machines and the lack of adaptation of existing structures of
cutting tools to these changes do not allow to obtain constant agrotechnical indices, especially
at high yields, uneven arrangement of root crops in the row, unsatisfactory state of tops, fould
fields, therefore, the development of the new and improved existing designs of the top gathering
machines is needed [1].

Analysis of the available researches and publications. Analysis of recent research
and publications. The advantage of the offered mathematical model in comparison with the
traditional one is to take into account such factors as the influence of the yield of the hips in a
row, the specific mass of weeds in the row, the density of the root crops planting, the rate of
movement of the root crop harvesting machine. The experimental and theoretical investigations
requiring more detailed description and improvement by means of mathematical modeling are
presented in papers [2, 3, 4].

The objective of the paper is to develop the analytical and applied model of feeding of
the cut plant components from root crop heads by the top remover module to the screw
conveyor, to analyze and determine at the theoretical level the possible limits of the change in
technological feed of the plant components cut by rotary top cutter knives the to the screw
conveyor aimed to obtain the analytical functional reqularities of the change in technological
top feed from the root crop plantating parameters and module operation technological
parameters.

Statement of the task. To calculate and substantiate the main structural and kinematic
parameters and operating modes of the screw conveyor of the top gathering module, to
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determine analytically the limits of the change of the second feed of the plant components to
the conveyor.

The results of the investigations. The technological process of the module operation
for harvesting the tops of root crops is primarily regulated and depends to a large extent on the
technological feed of the plant components cut by rotary top gatherer knives to the screw
conveyor.

In this case, the technological feed of the cut plant components to the screw conveyor
also depends on the total yield of the root crops tops and the weed mass amount, their
agrobiological characteristics and properties, the movement speed of the top gathering module,
its cutting width, or the root crops row number number being simultaneously cut, quality
indicators of cutting and gathering the tops cut by the operating parts and the number of other
objective and subjective reasons.

It is known that in general aspect, the theoretical feed of the plant components cut by
the rotary top cutter knives from a single row of root crops over durin the period of time t,

denoted as 17, (t), consists of the total feed of the cut tops /7, (t) and the weed feed 17,(t) located
in the row or in one neighbouring row spacing.

11,(t)= 11, (t) + 17,(t) (1)
If the top gathering is from N root crops rows 1 (Fig. 1), then the total theoretical feed

N
of the plant components Z 11,,(t) cut by the rotary cutter 2 knives 3 to the screw conveyor
i=1
during the period of time t is determined by the formula
N N N .
Hki(t)zznzi(t)+znﬁi(t)! I= 1’2""9N ! (2)
=1

i=1 i=1

N
where ) 17 (t) — is the total feed of the cut tops from N root crops rows, kg.
i=1
N

> 1, (t) — is the total feed of the cut weeds from N root crops row spacing, kg.
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Figure 1. Scheme for calculating the feed of the cut plant components to the screw conveyor:
1 —root crop; 2 — rotor top cutter; 3 — knife

The theoretical feed of the cut top 17, (t) by the knives of the rotary top cutter from each
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of i-th rows of root crops durin the period of time t depends mainly on the number of root
crops K, from which the top is cut by the knives of the rotary top cutter and the yield of the i -

th row of the root crops U, or I7.(t)=U K, t).
The number of root crops K, (pieces) on one i -th row from which the top is cut depends
on the speed of the module &, or the path L, =9t covered by the module for the time t and

the number of root crops located on 1 linear meter of the row (1 lin.m) of root crops, which in
its turn depends on the density of crop planting per 1 m?which we denote as I, or the average

distance between the root crops in the row denoted through c, .

Then the number of root crops K, (pcs.) on the i-th row where the top is cut by the

knife of the rotary cutter during the time t of the module movement can be determined by the
formula:

K, =Lk, =3K,; Kzzizﬂ; K,=IS,=I3b,, (3)
Ck Ck
where L, —is the path or the number of linear meters covered by the module while it is moving
during the time t, m;
k, —is the average number of root crops on 1 lin.m, pcs.;
C, —isthe average distance between the root crops in one row, m;

9 —is the speed of module movement, m/sec.;
I', —is the available dencity of the root crops planting in one row during the harvesting

time, pcs./m?;
S, — is the area of root crops planting from which the top is cut on one row, m?;

b, — is the width of the root crops row spacing, m.
The theoretical feed of weeds 17 (t) cut by the knives of the rotary top cutter from each
i -th root crops row spacing diring the period of time t depends mainly on the path L, =%
covered by the module during the time t and width of the row spacing b, of the root crops
planting, or the area S, from which the weeds are cut, the specific weeds mass M, on the i-
th root crops row spacing, or 7, (t)=S,(t)M, .

At the first stage of the analysis of the technological feed of the cut plant components
to the screw conveyor we consider the solution of the simplified problem, specifying the
following assumptions and simplifications:

- the yield of the top of each individual K, -th root crop is the same, that is equal to the
average value U __;

- the number of weeds on the area S, from which the weeds are cut, or the corresponding
specific mass of weeds on the area S, of each i -th row spacing is the same, that is equal to the
average value M, _;

- the density of root crops planting of of each i-th row during the harvesting time is the
same, that is equal to the average value I', . i.e. the same to number of root crops k,, located

on 1 lin.m of row, or the number of root crops K,, located along the length path L, =% of
each i-th row, or equal to the average value K, ..
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Then, the average theoretical feed of cut tops 7. (t) from each i -th root crops row and

weeds 17, .(t) from each i -th rows spacing cut by the knives of the rotary cutter during the time

interval t and the assumed assumptions is the same or equal to each other.
Consequently, taking into account the above mentioned records I7,(t)=U K, (t),

I7(t)=S,(t)M, and the third dependence K, = I, 9tb, from (3), the average theoretical feed of

the cut top 17, (t) (kg) from each i-th row and the weeds 17, (t) (kg) from each o i-th root

crops row spacing cut by the knives of the rotary cutter to the screw conveyor during the period
of time t is determined by the formula:

dL s, _(dL

d
e.c() d k.c™ 2.c d dt

jb . 11, 0= @)

where U . =const — is the average top yield of each K, -th root crop, kg/m?, M, . = const —
is the average specific weeds mass of each i-th root crops row spacing, kg/m?.

Then, in accordance with (2) and (4), the total theoretical feed an, (kg) of the plant

i=1
components cut by the knives 3 (Fig. 3.) of the rotary cutter 2 from N root crops rows to the to
the screw conveyor during the period of time t is determined by the formula:

anl (d" ) bitr, U N, WO SbktMMNizdﬁNitb [d"gb r,u.. +M6Cj (5)
dt dt ' dt d

However, during the top cutting from the heads of root crops 1 (Fig. 1) and from the
surface of the field of weeds, their chopping on the basis of the rotation of the knives of the
rotary top cutter and the movement of chopped tops and weeds along the trajectory of the
directed movement to the groove of the screw conveyor, there are losses of the chopped tops
and weeds. In order to take into account the losses of the tops and weeds, we introduce the

correction factor of the tops losses denoting it by x, and the correction factor of weed losses
denoting by x;.

Taking into account the tops and weeds losses, the total theoretical feed Z 11, (t) of the
i=1

plant components to the screw conveyor of the module for tops gathering during the time
interval t is determined by the formula

N dL dL
BNtb ‘ngkoec/ue-l—M{c/uf (6)
) dt dt

In this case, the mass loss of the tops is the sum of the mass of tops remains on the root
crops heads and the mass of the tops losses during its cutting and moving along the trajectory
of the directed movement to the groove of the screw conveyor of the module for tops gathering.

These losses are taken into account by introducing the coefficient of loss of the tops

remains on the root crops heads, which we denote by «, . and the coefficient of loss of chopped
tops movement, which we denote by x, ., i.e. p, =u, +pu, .. [5]

To determine the correction factors for the tops losses x, and weeds losses y,, we use
the known regulations of the state standards [6, 7], which regulate the agronomic requirements
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for the technological process of tops gathering and operation of the root crops harvesting
machines.

According to them, the length of the tops remains on the root crops heads after their
cutting by the knives of the rotary tops cutter should not exceed 4 cm, or the specific mass of
the tops remains on the area of 1 m? should not be greater than 8 % of the tops yield; the total
specific mass of the tops and weeds losses on the area of 1 m? 1 during their cutting by the
knives of rotary cutters and screw conveyor movement should not be greater than 10 % of the
tops yield and the specific mass of weeds [6, 7].

The maximum values of the above mentioned indicators we assume as the basis for
calculations. Then the correction factor of tops and weeds losses u, equals

1. =1,0-(0,08+0,1)=0,82 and the correction factor of weed losses is z, =1,0-0,1=0,9.
Then, taking into account the above described factors and equation (6), the second feed
11, (kg/sec) of the plant components to the screw conveyor is determined by the expression

IT; = Mo, (0,82-10° 9, I'; U’ 1. +09M,,. ), @)

where 7', . — is the density of root crops planting thousand pcs./ha; U — is the root crops tops

yield, dt/ha.

Root crops harvesting machines sufficiently perform the operating process of root crops
harvesting at operating speeds withing the range of 1,6...2,2 m/sec. According to agrotechnical
requirements, the specific mass of weeds during the time of root crops harvesting should exceed
0,1 kg/m? [8].

Under the initial conditions b, =0,45m, N =6 pcs., M, . =0,1 kg/m?, ", =80...110
thousand pcs./ha, U, =50...100 dt/ha [9] and according to formula (6) the dependencies of the
change of the second feed 1[I, of the plant components to the screw conveyor are constructed,

and shown in Fig. 2.

« 3489 51.8 N
Iy, kels Ni=s T}, ke/s U.,.|[=100 g/ha
i I', . |=95%10° pes/ha 4521 (F=pam/
II1(V27.57 TI4(T) )
— 1239 —— 3862 U, =754afha
vy~ I15(T")
— 2026 3204
mv) TI6(T) |
1294 o /:-
028 1887
d 16 17 18 19 2 21 22 b 80 85 90 95 100 105 L
Module speed G, m/s Root crop density fﬁ__f:,lﬂg pcs./ha

Figure 2. Dependence of the second feed 77, of the plant components to the screw conveyor:
a—1II = fH(‘g)' b Iy = £, (1)

According to the graphic constructions (Fig. 2) we can state that the change of the
second feed 71, of the plant components to the screw conveyor has direct proportional

character — with the increase of the speed $ of the module for the collection of tops, the number
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of root crops rows N (Fig. 2a), the density of planting 7", . and tops yield U, of the root crops
(Fig. 2b) the second feed 17, is also increased. Under the assumed initial conditions, depending
on the change & and I, ., the second feed 71, of plant components to the screw conveyor of
the module is within the limits from 9 to 35 kg/s (Fig. 2a) and from 19 to 52 kg/s (Fig. 2b).

At the same time, the significant influence on the change of the second feed 11, of the
plant components to the screw conveyor is the change in the tops yield U, and the density of

root crops planting 7", . (Fig. 2b), which is characteristic for the real agrotechnological

conditions of the root crops production [10].
In this regard, we consider the solution of the complicated problem, assuming the
following assumptions:
- the productivity of tops on the root crops of eachi -th row is not the same, that is, the
tops yield is unstable and has some fluctuations towards the increase or decrease of the yield
from the mean value U __;

- the variability of the change in the average value of the tops yieldU . we denote by the
expression (£ AU, ), where (+ AU, ) means the increase in the average tops yield U, , and (
—AU,)is U, decrease;

- the number of weeds on the area S, from which the weeds are cut, or the corresponding
specific mass of weeds on the area S, of each i -th row spacing is the same.

N
Then we can denote that the total theoretical feed > 17, (t) of plant components to the
i=1
screw conveyor from N root crops rows taking into account the first equation (4) and the tops

losses the during the process of its cutting and its movement to the screw conveyor during the
time interval t is determined by the formula

N dL, )’
Z 11, (t) = ( dtg ] bkztrk.c x [(U e AU, ):ulz + (U 2.c TAU,, ),Ugg +ot (U oo TAU Y, )/UNz ] ., (8)
i-1

where U, , U,._, ...,U,,. —is the average tops yield of the 1%, 2" ...._N -th root crops row,
kg/m?, £AU,., £AU,_, ...,+ AU, —is the interval of change in the average tops yield of the
1%t, 2", ... N -th root crops row, kg/m?; u,., u,., ..., 1, — is the correction factor of tops
losses from the the 1%, 2", ..., N -th root crops row.

N
Then the total theoretical feed )_ 77, (t) of the plant components to the screw conveyor
i=1
of the module for tops gathering from N root crops rows during the period of time t taking
into account (6) and (8) is determined by the formula

dL
N dL —pr, (U, +AU, Ju, +(U,  +AU +
ani (t): d_tgbkt at K k.c( loc 10 )ﬂL ( 2.0 2. )/Jz( M, u )
= +"'+(UNe.ciAU Na)luNe
For the convenient practical application of the obtained dependence, we formalize the
technological process of the tops gathering where we assume that the average tops yield of the

1%, 2" ..., N -th root crops row is the same and equals U __, and the interval of change in the

2.c?
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tops yield of each N -th root crops row is equivalent and equals = AU | .

N
Then the real total theoretical feed 17, (t) of plant components to the screw conveyor
i=1
of the module for tops gathering from N root crops rows during the period of time t taking into
account (9) is determined by the final formula

N dL, dL,
ani(t): Fbk Nt Tbkrk.c(ue‘c iAUz)ﬂz + Mﬁ.cluﬁ : (10)
i=1

Thus, taking into account equation (10), the second feed I, (kg/s) of the plant
components to the screw conveyor is determined by the expression

1T; = 9,N[0,82-10° 9o, I, (U7, £AU. )+0,9M, _]. (11)

e.c —

Fig. 3a shows the dependences of change of the second feed II; (kg/s) of the plant
components to the screw conveyor as the functional 77; = f,(%+au ) and I7; = f,(%-AU,);
Fig. 3b represents two-dimensional section of dependences II; = f, (9+AU.) and
II; = f,,(%-AU ) constructed according to (11).

bl 17 18 18 2 21 22
Module speed &, m/s

Figure 3. Dependence of the change of the second feed of plant components 77; to the screw conveyor (a) as a
functional: 1 — 17y = f;(9+AU,); 2 - II; = f,;(%-AU,); b — two-dimensional dependence cross-section
I = f,(%+AU,) and 17} = f;(%-AU,)
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Figure 4. Dependence of the change of the second feed of plant components My 4o
the screw conveyor as a functional: 1 — M = f17(+AU2); o 1= fr(-AU,)

Based on the given dependencies analysis (Figure 3) it was determined that within the
limits of the tops yield change £ AU, =2...10 dt/ha the second feed of plant components I,

to the screw conveyor is within the limits of change range: provided 7; = f,,(%+AU,) from

19,5 to 39,5 kg/s; provided I7; = f,(%-AU,) from 16 no 34 kg/s. These statements are also
characteristic for the graphic dependencies behavior shown in Fig. 4, while the average value
of growth (increase) or decrease (reduction) of the second feed of plant components 7, to the

screw conveyor within the limits of yield interval change equals 2,0 kg/s — for 3=1,6 m/s,
2,4 kg/s —for $=1,9 m/s, 3,3 kg/s — for $=1,6 m/s.

Conclusions. The analytical and applied model of the feed of plant components cut from
the root crops heads to the screw conveyor by plant-top removing module is developed and

determined on the analytical level change limits of the second feed of the plant components 71}

to the screw conveyor on the analytical level can be used for further substantiation of the
structural and kinematic parameters of the operating parts of the module for tops gathering on
the basis of the screw conveyor calculating efficiency analysis.

References

1. Rybak T.I, Tson O.P. Ohliad hychkovydaliaiuchykh aparativ buriakozbyralnyi mashyn ta shliakhy yikh
vdoskonalennia. Visnyk Kharkivskoho natsionalnoho tekhnichnoho universytetu silskoho hospodarstva
imeni Petra Vasylenka, no 134. “Tekhnichnyi servis mashyn dlia roslynnytstva”. Kharkiv, Virovets A.P.
“Apostrof”, 2013, pp. 203 — 207 [In Ukrainian].

2. Martynenko V.la, Holovko S.I. Vyznachennia deiakykh kinematychnykh parametriv aparativ dlia
zrizuvannia hychky tsukrovykh buriakiv. Visnyk natsionalnoho tekhnichnoho universytetu “Kharkivskyi
politekhnichnyi instytut”. Kharkiv, 2002, no. 7, pp. 97 — 100 [In Ukrainian].

3. Smal M., Herasymchuk O. Konstruktyvno-tekhnolohichnyi analiz obrizuvachiv holovok koreneplodiv
tsukrovykh buriakiv. Innovatsion texnologiylar. Qarshi muchandislik-igtisodivot istituti, Qarchi, 2014, no.
2 (14), pp. 29 — 36 [In Ukrainian].

L0 ISSN 2522-4433, Scientific Journal of the TNTU, No 2 (90), 2018



Tymofiy Rybak, Anna Tson, Mykola Stashkiv, Oleg Tson

Tsen O.P., Popovich P.V., Tsen A.B. Rezultatyi eksperimentalnyih issledovaniy aktivnyih ploskih nozhey
sveklouborochnyih  mashin. Materialyi 1l Vserossiyskoy nauchno-tehnicheskoy konferentsii
“Sovremennaya tehnika i tehnologii:problemyi, sostoyanie i perspektivyi”. Rubtsovsk, Rubtsovskiy
industrialnyiy institut, 2013, pp. 135 — 138 [In Russian].

Zubkov V.E. Razrabotka universalnogo separatora korneklubneplodov ot komkov pochv. Naukoviy visnik
NAU, Kyiv, 1998, vol. 9, pp. 204 — 209 [In Russian].

Protsenko O.0., Palamarchuk V.l., Kozachuk A.M. Dovidnyk z mekhanizatsii vyrobnytstva tsukrovykh
buriakiv, 2-e vol. Kyiv, Urozhai, 1987, 264 p. [In Ukrainian].

Zubenko V.F., Onopriienko V.T., Fedchuk V.V. Dovidnyk buriakovoda. Za red. V.F. Hubenka, 2-e vol.,
pererob. i dop. Kyiv. Urozhai, 1986, 232 p. [In Ukrainian].

KD 46.16.01.005 — 93 “Vyprobuvannia silskohospodarskoi tekhniky. Osnovni polozhennia”. Kyiv, 34 p.
[In Ukrainian].

Baranovskyi V.M., Solomka V.O., Onyshchenko V.B. Rezultaty doslidzhennia impulsu syly udaru ta kuta
vidbyvannia koreneplodiv. Visnyk KhNTUSH. “Tekhnichnyi servis APK, tekhnika ta tekhnolohii u
silskohospodarskomu mashynobuduvanni”, 2005, vol. 39, pp. 299 — 307 [In Ukrainian].

10. Tunik I.H. Rozrobka ta obgruntuvannia parametriv doochysnykh transporteriv buriakozbyralnykh mashyn

: Diss. kand. tekhn. nauk. Lutsk, 2000, 149 p. [In Ukrainian].

Cnmcok BHKOPUCTAHOI JIiTepaTypu

1.

Pubax, T.I. Ornsg ruukoBHAASIIOYNX anapatiB OypsKo30MpalIbHUX MAlIMH Ta HUISIXU iX BIOCKOHAJICHHS
[Tekcr] / T.I. Pubak, O.Il. Ilpons // BicHuk XapkiBCHKOTO HalliOHAJILHOTO TEXHIYHOTO YHIBEPCHUTETY
cimbepkoro rocnonapcta imeni Ilerpa Bacumenka. — Bumyck 134. «TexHIYHHH cepBiC MaIlWH IS
pocauHHUITBaY». — XapkiB | Biposeup A.Il. «Amoctpod», 2013. — C. 203 — 207.

Maptunenk, B.Sl. BuszHaueHHs &esKMX KiHEeMaTHYHHMX NapaMeTpiB amapariB Uil 3pi3yBaHHS THYKU
nmykpoux OypskiB [Tekcr] / B.S. Maptunenko, C.I. T'omoBko // BicHHK HamioHaJBpHOTO TEXHIYHOTO
VHIBepCHUTETY «XapKiBCHKUH MOMITEXHIYHUH IHCTUTYT». — XapkiB, 2002. — Bum. 7. — C. 97 — 100.

Cwmainb M. KOHCTpYKTHBHO-TEXHOJIOTIUHUI aHalli3 00pi3yBaiB roJIOBOK KOPEHEIIOIB IIyKPOBHX OYpsIKiB
[Texct] / Mapis Cmaib, Osner I'epacumuyk // Innovatsion texnologiylar. — Qarshi muchandislik-igtisodivot
istituti : Qarchi, 2014. — Ne 2 (14). — C. 29 — 36.

Henp, O.II.  Pe3ympTaThl  3KCHEPHUMEHTANBHBIX  HMCCIEIOBAHMI  aKTHBHBIX  IUIOCKUX  HOXeEH
ceexioybopounbix MamuH [Texcr] / O.IL Iens, I1.B.Ilomosuu, A.b.Ilens // Marepuansr 111
Bceepoccuiickoil HaydHO-TeXHUUECKOH KoH(pepeHn «CoBpeMeHHast TEXHUKA U TEXHOJIOTHH: ITPOOIIEMBI,
COCTOSIHUE U TIEPCIIEKTUBbI». — PyO110Bck : PyOnoBckuii MHAyCcTpUaibHbId HHCTUTYT, 2013. — C. 135-138.
3y6koB, B.E. Pa3paboTka yHHBEPCAIBLHOTO CEmapaTtopa KOPHEKITYyOHEIUION0B OT KOMKOB mous [Tekcr] /
B.E. 3yokos // Haykoswuii Bichuk HAY. — K. : HAY, 1998. — T. 9. — C. 204 — 209.

JoBimHuK 3 MexaHi3amii BUpoOHHITBa IykpoBuX OypskiB [Tekct] / O.O. [Iponenko, B.1. [Tamamapuyxk,
A.M. Kosauyk Ta iH.; 3a pea. O.0. [Iporenka. — 2-re Bu., nepepod. i mqom. — K. : Ypoxaii, 1987. — 264 c.

JoBimgauk OypsikoBoga [Tekcr]| / B.®. 3ybenko, B.T.Ononpienko, B.B. ®emuyk Ta iH.; 3a pen.
B.®. I'ybenka. — 2-re Buz., mepepo0O. i gom. — K. : Ypoxaii, 1986. — 232 c.

KJ146.16.01.005 — 93 “Bunpo0OyBaHHs ClIbCEKOTOCIIONapChKO1 TexHiku. OcHOBHI nosoxeHHs” [Tekcr]. —
K. —34c.

Pe3ynbTaTi AOCTI/DKEHHS IMIYIbCYy CHJIM yIapy Ta KyTa BigOuBaHHs kopeHeruioniB [Tekcr] /
B.M. Bapanoscekuii, B.O. Conmomka, B.b. Onnmenko [ta iH.] / Bicank XHTVYCI. «Texniunuii cepsic
ATIK, TexHika Ta TEXHOJOTi y CLIbCHKOTOCIOAAPChKOMY MarinHOOynyBanH»., — 2005. — Bum. 39. —
C. 299 - 307.

10. Tynik, I.T. Po3pobka Ta OOIpyHTyBaHHs MapaMeTpiB JOOYHCHUX TPAHCHOPTEPIB OypsKO30MpaNbHUX

mamuH [Tekcr]: auc...kana. Texu. Hayk: 05.05.11. — Jlyuek : JIATY, 2000. — 149 c.

ISSN 2522-4433. Bichux THTY, No 2 (90), 2018 ... .. oe oo oo e e e e e oo e e oo eee e e e e oo e 113



Analytical and applied model of the process of the cut vegetable components feeding to the screw conveyor of the
top gathering module

YK 631.31

AHAIITUYHO-ITPUKJIATHA MOJEJIb ITPOLHECY ITOJAUI
3PI3BAHUX POCJIMHHUX KOMIIOHEHTIB 10 'BUHTOBOI'O
KOHBE€EPA TMYKO3BUPAJIBHOT'O MOAYJIA

Tumodgiii Pudak; I'anna llbonb; Mukosna Cramkis; OJger LHboHb

Teproninbcokutl HayioHanbHUU MexXHIYHUU YyHigepcumem imeni leana Ilynios,
Tepuonins, Ykpaina

Pestome. Jlocniosxceno npobaemy, uwjo nojsicae y HeobXioHocmi 600CKOHANICHHS ICHYIOUUX MA PO3POOLEHHI
NPUHYUNOBO HOBUX SUUKO3OUPATLHUX MEXAHIZMIE I MAWUH, OCKITbKU GAMICKI MA 3MIHHI YMOBU X MEXHON02IUHOT
pobomu tinedoCmamne NPUCMOCYBAHHSA ICHYIOUUX KOHCIMPYKYIL 2UUKO3DI3V6aNbHUX NPUCMPOI8 00 Yux 3MiH He
00360/1510Mb  OMPUMATYU  8UCOKI A2POMEXHIUHI NOKASHUKY, WO Pe2NamMeHmylomvcsa Oasl npoyecy 30Uupanis
KOpeHennoodis. 32i0HO 3 AHANI30M OCMAHHIX 00CNiOXNCeHb ma nybaikayii icHye nompeba y OemanbHiuomy
ONUCYBAHHI 30 OONOMO2010 MAMEMAMUUHO20 MOOENOBAHHS NPOYeCis, AKI 8I00Y8alOMbCA NPU 30UpPaHHi 2UUKY 3
KopeHennodis. Texwonociunuii npoyec pobomu MOOYAs 04 30UPAHHA 2UYKU KOPEHenl00i8 y nepuiy uepey
pe2amenmyemoscs ma 3HAYHOI0 MiOI0i 3a1edCUMsb 8i0 MEXHONIO02IHHO20 NOOABAHHSA 3PI3AHUX HONCAMU POMOPHOZO
2UYKOPI3a POCTUHHUX KOMNOHEHMIE 00 26UHMO06020 Konsecpa. Tomy 3anponoHO8AHO AHANIMUYHO-NPUKIAOHY
MO0eNb NOOAAHH 3PI3AHUX POCTUHHUX KOMNOHEHMI8 3 201080K KOPEHENI00i8 2UUKOSUOANAIOUUM MOOYIEM OO0
26UHMOB020 KOHBEEPA, NPOAHANI306AHO MA 6USHAYEHO HA MeOPeMmUYHOMY DIEHI MOJICIUBL MEHCI 3MIHU
MEeXHON02IUH020 NOOABAHHS 3PI3AHUX HONCAMU POMOPHO20 2UYKOPI3A POCIUHHUX KOMNOHEHMIE 00 26UHMOB020
koneeepa. Ilepesaza 3anponoHo6anoi mamemamuynoi Mooeni y NOPIGHAHHI 3 MPAOUYIUHUMU NONASAE 6
ypaxyeani paxmopis anauey, Makux, AK yporCauHicms 2utku y pAaoKy, RUMoma maca oyp auie y paoxy, 2ycmoma
HAcaodicenb KOpeHennooie, WEUOKICMb pyXy KOpeHe30UpanbHoi MawluHu. 3anponoHO6ami aHaNimuyHi
3anexHcHOCmi ma yHKYIOHANbHI 3AKOHOMIPHOCMI 3MIHU MEXHOI02IYHO20 NOOABAHHA 2UYKU 6i0 napamempis
HACAodiCeHb KOPeHenaio0ié i MexXHONO2IYHUX NOKAZHUKIE poOomu MOOYIs MOXCYMb Oymu 6UKOpUCMAHi O7s
nOOANLUIO20 OOTPYHMYBAHHS KOHCMPYKMUGHO-KIHEMAMUYHUX NApaAMempie poboyux opeauie¢ Mooyas Oisl
30UPAHHI 2UYKU HA OCHOBI AHATIZY PO3PAXYHKOBOI NPOOYKMUBHOCTE 28UHMOB020 KOHBEEPA.

Knrouosi cnosa: cuuka, kopenenioou, pizants, 28UHMOBUL KOHBEEP, MEXHON02IUHUILL NPOYec, HIdIC.
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