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APPLICATION OF ADOMIAN DECOMPOSITION METHOD, TAYLOR
SERIES METHOD AND A VARIATIONAL ITERATIONS METHOD TO
SOLVING A SECOND ORDER ORDINARY DIFFERENTIAL
EQUATIONS

Abstract: In this paper, the Cauchy problem with the second order ordinary differential equations is solved
analytically using the Adomian decomposition method, Taylor series method and the variational iteration method. It
is shown that these methods are the most effective and convenient for solving some evolution equations. The obtained
approximate solutions were compared, the results of these methods are the same; while the method of decomposition
of Adomian can be much simpler, more convenient and more efficient to approach such problems as compared to the
method of variational iteration and other traditional methods.
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I. Introduction.

Nonlinear phenomena are of fundamental
importance in various fields of science and
technology. Nonlinear models of real-world problems
are still difficult to solve either numerically or
theoretically. Recently, much attention has been paid

to the search for better and more efficient approximate
or exact, analytical or numerical methods for solving
for nonlinear models [6, 7, 10, 11]. There are many
standard semi-analytical methods for solving linear
and nonlinear partial or ordinary differential
equations, for example, the Adomian decomposition
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method, Taylor series method and the variational
iterations method [6-12].

The Adomian decomposition method and the
variational iterations method is one of the wellknown
methods for solving various linear and nonlinear
evolution equations. Many studies have proven that
these methods are reliable and effective for a wide
range of scientific applications, linear and nonlinear
equations with bounded and unbounded domains [1-
7]. These methods have no special requirements, such
as linearization, small parameters, and so on for
nonlinear operators. Below, the Cauchy problem with
the second order ordinary differential equations are
solved analytically using the Adomian decomposition
method, Taylor series method and variational
iterations method.

11. Analysis of the methods.

1) Adomian decomposition method.

Considering the differential equation below in an
operator form as

In this case L is mostly the lower order derivative
assumed to be invertible, R is other differential
operator while f is the source term. Applying L™ to
both sides of equation (1) and imposing the given
conditions, we have

u =h—L71(RU) (2)

where the function h represents given conditions and
the source term. The standart Adomian decomposition
method gives the solution of u by and infinite series of
components written as

u=)>u
=0

n

n

®)

where the components are determined
recursively. Substituting (3) into (2) yields

S (3]

n=0

Ug,Ug, Uy, ...

(4)
We then determine the solution by identifying
the zeroth components as

N u,=h - ©)
and the remaining components are written as the
recursive relation

u,, =—L*[R,)], n>0

(6)
2) Variational iterations method.
Considering the differential equation below inan
operator form as

Lu+ Nu = f(t) )

where L is linear operator, N is a nonlinear operator
and f(t) is known analytical function.

According to the variational iterations method,
we can construct a correction functional as follows:

t
Upa () = U, 0)+ [ AE)[Lu, (&) + NT, (&) - F(£)]dg
0 (8)
where 4 is a general Lagrange multiplier, which can
be identified optimally via the variational theory (He,
2007), the subscript n denotes the n th approximation

and U is considered as a restricted variation, i.e.,
&0, =0

It is obvious now that the main steps of the
variational iterations method require first the
determination of the Lagrangian multiplier A that will
be identified optimally. Having determined the
Lagrangian multiplier, the successive approximations
u”+1, N=0 of the solution u will be readily obtained

upon using any selective function uo. Consequently,
the solution

u=Ilimu,

n—o X (9)
Lagrange multiplier can be easily identified as:
m 1 e
ME) = (- (E-)m
(m-=1)! ' (10)

111. Application methods and results.
Example. Consider the second order ordinary
differential equations

y'=5y'=5 y(0=1 y(0)=1 o0<x<3
We find the exact solution to the problem
y(x)=0,4e" +0,6 —x
1) Adomian decomposition method.
y'=5+5y" — L'y =L"(5+5Y) ’
2 X X
Le=90  O=[[0de
where dx” and 00

y(x)=1+x+5%+5”y’(§)d§

, then

According to ADM we search for the solution as

yO) =Dy (X)
follows: k=0 .
This,

5x°
y0+y1+y2+...:1+x+7+

+5ﬁ[y{) +yi+Y, +..]dg
00

now
2

X
Yo :1+x+7;
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, 5x* 25x B ,  125x%  625x*
5” dg_— 7, =1+10x +25x° + o,
X X n (5)()"
Y, 5J~J‘yd§_25x 125x* : anz‘z - -1
00 al k= : and so on.
According to them
X X , 5n Xn+1 5n+1Xn+2
Yo =5[ [y .dé = + Yo=1+X.
00 (n+)! (n+2)! q '
anlsoon. Y, = X+5x2.
2 5n N+ ’
X X)=1+Xx+ = 3
v = Zyk( )= z (n+1)! yZ:x+5x2+25X
) ny,n+l n+l ’
S1ox+ Y 22X g w04 Z () , | 25¢  125x"
o (n+1)! 5 (n+1)! Y, = X+5%% + +=0
=0,6-x+04-> (5%) =0,6—x+0,4-e, , 25x* 125x* 625x°
= n Y, =X+5X"+ + o + 150
The found solution to be compatible with the 200
exact solution. _1-x+04. o (5x)"
2) Variational iterations method. To solve the Yn X+ “(n+1)!
VIM problem, we first use the replacement and so on.
X 3) Taylor series method.
y(x) =1+ [2()ds y'=5+5y" - y(0) =1 y(O)=1,
0 , Z(O) :1 - (1) y(n) _ 5y _
The formula of VIM is y" =5y = x=0 0  N>2
2.4(0) = 2,() + [ A(&)(z; ~ 52, ~5)d¢& y'(0)=10.  y"(0)=50. y"(0)=250.
0 ; ; ;
' y(0)=1250. . y™(0)=2.5""
Where A8). Lagrange multiplier, and for the T and so on.

X&), =0 1+A(5),., =

from here we have 7 (&)=

0
stationary case and

_1. Then we have
2400 = 2,00 - [ (7 —52, ~5)d&
0

Now applying VIM, we get the following results:
z,=1. z,=1+10x. z,=1+10x+25x".

125%°

2, =1+10x+ 25x* +

Recall that the Taylor expansion of y(x) is

given by
¥ = y©+ Y P x+ Ve

LY0) s y' '(O)Xn+
n

X*+..+
3

then
2.5 |
n!

y(X) =1+x+5x2+5;—?x3+...+
=0,6—x+0,4e>
The result of the difference between the exact

and approximate solution alongside the Absolute error
Ea, shown in the Table I below:

X +..=

Table I.
X Exact Approximate solutions yn(x) Absolute error Ea
solution y(x) | n=20 n=25 n=30 n=20 n=25 n=30
0 |1 1 1 1 0 0 0
0,2 | 1487312731 1*48731273 1’48731273 1’48731273 2.22045E-16 | 2,22045E-16 | 2,22045E-16
04 | 3,15562244 | 3,15562244 | 3,15562244 | 3,15562244 | 1,86517E-14 | 8,88178E-16 | 8,88178E-16
0,6 | 8,034214769 3’03421476 8'03421476 3'03421476 0,47278E-11 | 3,55271E-15 | 0
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0.8 | 2163026001 | 510392599 | 216392600 | 216392600 |, 19089 08 | 5,22050E-12 | 1,06581E-14
1 58,96526364 28’9652588 28’9652636 28’9652636 4,81408E-06 | 1,81063E-09 | 2,77112E-13
1,2 | 160,7715174 (1560,771282 %60,771517 }160,771517 2,00023481 216923E-07 | 7,92966E-11
14 | 437,8532634 49137,846904 19137,853250 337,853263 8,00635842 1,25177E-05 | 9,80179E-09
1,6 | 1191383195 ;191,27114 1191,38277 }1191,38319 8,11204574 8,00042346 6,40278E-07
1.8 | 3240033571 2238,60985 3240,02403 2240,03354 %,42371786 g,00953379 2.5708E-05
2 8800,186318 | 8795,19281 2809,03054 2809,18561 é3,9935076 2,15577356 8,00070341
2.2 | 2394805669 | 23836,186 53946,0916 ;3948,0425 %11,870682 1,96507678 2,01411860
2.4 | 65100,11657 24345,0816 25080,0811 35099,8970 ;55,034920 50,0354488 8,21950072
2.6 | 176963,3568 é72537,132 176792,402 376960,601 3426,22398 é70,954681 3,75495219
2.8 | 481039,5137 g57993,570 379785,155 ;181010,685 33045,9433 1254,35775 58,8277669
3 1307604.549 | 119911121 1299517,12 | 1307346,54 | 108493,338 | 8087,42320 | 258,008045
6 1 5 2 7
Since the exact solution function is grown, also
is absolute error high, so we also investigate relative
errors Eg, shown in the Table Il below:
Table I1.
X Relative error Er
n=20 n=25 n=30
0 0 0 0
0,2 1,49292E-16 1,49292E-16 1,49292E-16
0,4 5,91064E-15 2,81459E-16 2,81459E-16
0,6 1,17905E-11 4,42198E-16 0
0,8 1,94083E-09 2,41672E-13 4,92537E-16
1 8,16426E-08 3,07067E-11 4,69957E-15
1,2 1,46054E-06 1,34927E-09 4,93225E-13
14 1,45218E-05 2,85889E-08 2,2386E-11
1,6 9,40468E-05 3,55443E-07 5,37424E-10
1,8 0,000439415 2,9425E-06 7,93449E-09
2 0,001588513 1,76831E-05 7,98506E-08
2,2 0,004671389 8,20558E-05 5,89551E-07
2,4 0,011598058 0,000307764 3,37174E-06
2,6 0,025012093 0,000966046 1,55679E-05
2,8 0,047908629 0,002607598 5,99281E-05
3 0,082971062 0,006184915 0,000197314

V. Conclusions.

In this work, ADM, TSM and VIM were
successfully applied to solve the Cauchy problem with
the second order ordinary differential equations. It is
obvious that VIM an ADM are very powerful and

effective methods for finding analytical solutions for
wide classes of problems. It is worth noting that these

two methods are a quick convergence of solutions.
Application of ADM to the problems discussed has
more advantages than VIM and most other methods;
it overcomes the difficulties in calculating other
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methods and auxiliary parameters; it helps us to obtain
a solution for smaller approximations. Also, the ADM
does not require changing some parameters in the
equation, therefore, the calculations are simple and

straightforward.
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IPUMEHEHHUE METOJA BAPUAIITMOHHBIX UTEPAIIUIA U TOMOTOIMMYECKOI'O METOJIA
MAJIOT'O IAPAMETPA K IPUBJIWKEHHOMY PEIIEHHIO HHTETPAJIbHBIX YPABHEHUIM
BOJIbTEPPA

Annomayun: ILlenvio O0anHOU pabomvl AGNAEMCA NPUMEHUMb Memood 6apUAYUOHHBIX uUmepayuti u
20MOMONUYECKO20 MemOo0a MAN020 NApAMempa K peuieHul0 TUHEeUHbIX U HeIUHElHbIX UHMESPANbHbIX YPAGHEHUT
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Bonvmeppa, a makoice noomeepoums HAOEHCHOCHb OAHHO20 Memooa 8 0bpabomke HAYUHBIX npobrem. B smotl
pabome MmemoO 6aAPUAYUOHHBIX UMEPAYUN U 20MOMONUYECKUL MemoO Maioco napamempa UCNONb308aH K
NPUOTUIHCEHHOMY PeUleHUI0 MUNUYHBIX TUHEHHbIX U HeTUHEeUHbIX UHMeSPaTbHbIX YpasHeHuli Borvmeppa pasnozo
nopsoKa u pasno2o muna. Pezynomamol smux memo0og cxo0samcs bvicmpee K MmOoYHOMY peuleHuto OJis HeKOMOPbIX
HenuHelinblx npobnem. Memoo eapuayuonHvlx umepayuii u coOMOMONUYECKUll MEMoO MAn020 Napamempa oyeHd

aghgpexmusHvie u npocmoil.

Knrouesvie cnosa: UHmeepaibHble YPAGHEHUA, Memoo 6apuUayuUOHHbLX umepauuﬁ, 20MOMONUYECKO20 Memood
Majloco napamempdad, Ha4ajlbHoe npu5ﬂu9/ceHue, npu@zu:»ceHHoe peuienue.

Beenennue.

[Tocnennue ronpl yacTo oOpamaroT BHUMaHHE
yUeHBIE W WHXCHEPhl K HEIMHEHHBIM SBIICHUSAM,
KOTOpPBIE MOSBIAIOTCS BO MHOTHUX IPHUIOKEHHAX
HaydyHOU cdephl, TakuX KakK T'MIPOa’pOMHAMHUKA,
¢u3mka  TBepmOTO  Tenma,  (QHU3WKAa  IUIa3MEI,
MareMaTniecKas OMOJIOTHS 1 XUMHYECKasi KHHETHKa,
MOT'YT OBITh CMOJEIMPOBAHbI YPABHEHUSIMU YaCTHBIX
NPOM3BOAHBIX W HMHTEIPAIBHBIMH  yPaBHEHUSIMH
JMHEIHOTO W HeJMHelHoro Buma. O030p nuTeparyp
MIOCIIEHNUX JIET, HOKA3bIBACT, YTO JUISL PEIICHHUS TAKUX
3a1a4 pa3paboTaHbl MHOTOYHCIICHHBIE
AQHAJTWTHUYECKHWE, TPHOMIDKEHHBIE ¥ YHCICHHBIC
MeTobl. HoBble mpuOnmkeHHbIe METOIbI, HAallpuMep,
TOMOTONHYECKU MeTo Majioro napamerpa ('MMII,
homotopy perturbation method (HPM)), wmeton
pa3noxkeHuss AJOMHAaHa, METOJ BapHAIMOHHBIX
urepanmii  (MBU, variational iteration method
(VIM)), Merona AEeKOMIIO3WIMH, MPEACTABICHHOTO
J.H.He [4, 6-9], AM.Wazwaz [12, 13], npumeHeHBI
KO MHOTHM MNpPWIOKEHUH NpukiagHbix Hayk [1-10,
12,13]. Horenit I'MMII 61 nmpemnoxxen J.H.He B
1997 u cucrematudecku onucan B 2000, koTopoe, Ha
caMOM Jeje, CBSI3bIBACTCS TPAJUIIMOHHOTO MeTOoJa
BO3MYIICHUS W TOMOTONMH B Tomosoruu [6, 8].
I'MMII cambie 3¢ dekTuBHBIE 1 Y10OHBIE U IS C1a00
U UL CTpOTOo HenmuHelHsIe ypasHeHus [10, 13]. MBU
SIBIIICTCSI  MOIIHBIM ~ METOJOM  JUIl  pEIICHUs
pa3IUYHBIX BHUJOB YpPAaBHEHUM, JIMHEHHBIX WU
HenmHeHbIX [4, 7, 9, 13]. B ganHo# pabote 3TH aBE
METOJIBI ITPUMEHEHBI AJISI MPUOIMKEHHOTO peIleHHS
HMHTErpajbHbIX YpaBHeHUN BonbTeppa.

MMocranoBka 3amaum. OOmas Qopma >TOrO
HUHTETPaTbHOTO YpaBHCHHUS UMeeT BH]T

LIYOI+-NIYOI=9(%): e | —  isreiimii

omeparop; N — wHenumHedHsIx omeparop; g(X) —
u3BecTHas, a Y(X) — HeusBecTHas (YHKIHSL.
TpeOyercss pemmTh CIEAYIONIYIO HEIWHEHHYIO
uHTEerpajbHyto ypasHenuto (1Y) Boxbreppa

X
y(x) = () + [KOGOF (y(D)dt
0 o)
MBU u 'MMII, rae y(x) — uckomas ¢ynxuus; f (X),
F(y(x)) — wumsBectabie ¢ynxkuun; K(x,t) — sapo
uHTerpanpHOTOo ypaBHeHus (1) [11, 12].

Aaroputm MeToAa
HTepaLHUil.

BapualMOHHbIX

Ureparmonnast GopMyna Ui MpHOIHKEHHOTO
pemtenus ypasaenus (1) MBU umeer Bux [7, 9]:

Yot () = ¥, () + [ A(S)(LLy, ()] +

+N[V,(s)]-g(s))ds, n=012,.... ?

rie A — MHOXuUTENb Jlarpanxa, KOTOpBIA MOXKET ObITh
OIpeZEIeH ONTUMAIbHO C IIOMOLIBI0 BapHALIMOHHOM
Teopu (B pacdetax MBU pasua A = -1).

HauanpHoe npubimkeHue BEIOMpaeM Tak
2

Yo (X) = y(0) + xy'(0) + % y"(0) + ...

Tounoe pEIICHUEC YpaBHCHHUEC (1) HaxoJuM TaK
y(x) = lim y,(x)
nN—o0

AJITOPUTM IOMOTONNYECKOT0 MeTO/Ia MAJIOr0
napaMerpa.

ITo nnero metona ypasuenue (1) mepemnmmieM B
Buje [8]:

R(X) = y(¥) - £ ()~ [K)[Ly®) + N(y(©) it =0.

Bgenem H(y, p) =1 p)F(y)+ pL(Yy)_
HOBYIO (YHKIHMIO, KOTOPHIE BEPHBI CJIEAYIOIIHE

paBeHCTBa: H(y.0)=F(y) : H(y.D) = L(y) )

Haiinem  Ttakoe  3Hauenme  Pe[0,1],  4TOOBI

BBITIOJIHSIIIOCH TOXKIECTBO L(y)=0 .
Torma Mpl MMeeM TouHOE penieHue (1) Buaa

Y0 =limy(x) = lim(y, () + py, 0+ P*y, () +..) =
= Yo (X)+ Y, (X) + Y, (X) +...

Jamee  pelmieHl ~ HECKOJIBKO  IIPUMEpH,
nocBsiieHHple Kk pemieHnoo (1),  MeTomoM
BapHALlMOHHBIX HTEPalMii M  TOMOTOIMYECKUM
METO/IOM Majioro mapametpa [4, 6-10, 13].

Hpumep 1.
Tpebyercs pemuth cinenyromyto Y Bonbreppa
MBU u 'MMIT:

y(X)=x-— JX'sinh(x —t)y()dt.

1) MBHU. Cuavana auddepeHIupyeM 3TO
YpaBHEHHE IO X W HMEEeM CICOYIOLIYI0 HHTErpo-
mddepeHnInaNBHYI0 YpaBHEHUIO BUA:
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X . L 35
y'(x) =1- [ cosh(x—t)y(t)dt. "¢ Y209 ==[sinh(x—O)y, (O)dt = x—_ ‘sinhx+
0 0
Hcnone3ys popmyity (2) 3anuimem clieyomyro 19x coshx — ﬁsmh X4 i coshx ~ X’ T
UTepaMoOHHYI0 opmMyITy: 16 4 48 362880
X S Tounoe peUICHUC 3aJa4YU:
Yn109) = Yn(¥) = [| Vh(s) =1+ [cosh(s —r)y, (r)dr [ds _ N
0 0 y(x)= r')'gl)'(x)=yo(X)+y1(X)+yz(X)+---=X—§
HauanbHoe  npuOnmxeHue Yo=y(0)=1 .

JansHeimme mpuOInKeHNs paBHBI:
X

S
Y100 =Yo () -[ [yb(S)—1+ | cosh(s—r)yo(r)dr]dsﬂ

0 0 ;
3 5
X X
X)=2X—-sinh X ® X—————+
Y2(X) = 5 10

3 7
y3(x)=3x—§sinh X+ Xcoshxmx— 24 X4
2 2 5040

2
Y, (X) = 4x—%sinh x+%coshx—%sinh X ~

x3 x°

—— .
6 362880
S
6 39916800 .

3
yn(x)zx—%+...

~ X —

Y5(X) =

. X3
Y= Im a0 =x-"
Orcroma N—a0
2) I'MMII. BBenem cnenyronue 0603Ha‘ICHI/IH
BUIA:

F(y)=y(x)-x.

L(y)=y(x)—x+ .x[sinh(x —t)y(t)dt.

Torzma UMeeM CIeayIONHe IPHOIKCHUSL:

Pt yo(x) =x.
p': ¥,(X) = —[sinh(x — )y, (t)dt = x—sinh x ~
0

e 1 s 1 4

~ — —
— -

6 120 5040

p*: Y, (x) =—[sinh(x-t)y,(t)dt = x—gsmhx+;coshx~

[E o'—.x

1 1
— X —x'+ X’

+..
120 2520 120960

22

.[smh(x t yz(t)dt—x—%smhm
0

X x°

- +o
5040 120960

+gxcoshx—lxzsinhx ~

Ipumep 2.
Tpebyercs pemuts cinenyromyio 1Y Bombreppa
MBU:

6 X

y(x) =12x + x* = 2%° —% —11sinx + 2J(x —t)%y(t)dt
0

CHauvaia auddepeHnupyeM 3T0 ypaBHEHHE 110 X

Y UMEEM CIIeIyIOIYI0 HHTErpo-IuddhepeHInaIbHYO
YpaBHEHMIO BHJA:

5 X
y'(X) =12+ 2x —6%° — % —11cosx+ 6‘[ (x —t)?y(t)dt.
0

Hcnons3ys popmyiy (2) 3amuiieM ciIeayoyo
UTEPAIMOHHYIO POPMYITY:

X 5
yn+1(X) = yn(X) _J-[y"“ (S) -12-2s +652 +%+
0

+11coss — Gj(s —r)? yn(r)dr]ds.
0

HauaneHoe  npubnmxeHue Yo=y(0)=0

JanbHeiimme npuOnImKeHus paBHbL:

P 5
Y1(%) = Yo (X) —j(yg(s) ~12-2s +65° +%+
0

+11coss — 6_[(5 —r)? yO(r)erds =
0

6

=12x+x2—2x3—x—0—1lsinsz2+x—1x3+...
X5 7 ’
Y, (X) =12X + X* —2x° + — — —11sinx =
10 4200
1., x X

XXX+
6 120 5040

1 x* X
V()= X+ X=X+ = |

3 5 7
y(x) =limy,_ (x) = x* +sinx.
Orcrona n—>eo
[pumep 3.

Tpebyercs pemuth ceayromyio MY Bonbreppa
MBU:
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y(x) = %(kosx +9C083x + 4xsinx) -

- j(x —t)cos(x —t)y(t)dt.

Crauvana auddepeHuupyem 3T0 ypaBHEHHE 110 X
U AMEEM CIICAYIONYI0 HHTErPO-Tr(depeHINATEHYIO
YPaBHCHHIO BH/IA:

y'(x) = %(—7sinx—27sin3x+4sinx+4xcosx)—

—j[cos(x —t) — (x—t)sin(x —t)]y(t)dt.

Hcnons3ys Ghopmyiy (2) 3amuiieM caeayonryo
UTEPAIOHHYIO POPMYITY:
yn+1(x) = yn (X) -

—j(y;(s) - %(— 7sins —27sin3s + 4sins + 45c0ss) -

0

- j[cos(s —r)—(s—r)sin(s—r)y, (r)erds.

HavanpHoe  mpuOIMXeHHE Yo=y(0)=1

JanbHeimme npuOnnxeHus paBHbL:

Yy, (X) :1—gcosx+gc053x—§xsin X =~
16 16 4

~1-3x%+2x* —gx6 +..;
40

9.4 25
X z1—3x2+7x ——X +
¥2(x) ridia

y3(x)z1—3x2+gx4—£x6+£x8+

4 40 120
Yn(X) ~1-3x? +gx4—§x6 +ﬁx8+...
4 40 2240

y(x) = lim y,(x)= 1 (2cos3x+1)
Orcrona n—o 3 .

Ipumep 4.
Tpebyercs pemnth cneayromryo MY Bonbreppa
MBU:

References:

1. Abdirashidov, A., Kadirov, N. X., Ortikov, B.
B., & Abdurashidov, A. A. (2018). Solution of
fractional telegraph and diffusion equations
using the approximation methods. International
Scientific Journal «Theoretical & Applied
Sciencey, Nel0, pp.101-107.

y(x) =1+sin® x — 3jsin(x —t)y?(t)dt.

Chauana qu¢dpepeHIupyeM 3T0 ypaBHEHHE 110 X
U UMEEM CIIeIYIOIIYI0 HHTErpo-auddepeHnaabHyo
YpaBHEHHIO BUA!

y'(X) =sin2x — 3} cos(x —t)y?(t)dt.

Hcnons3ys popmyiy (2) 3amuimieM ciIeayomyo
UTEPALUOHHYIO HOPMYITY:
yn+1(X) = yn (X) -

—i(y; (s)—sin2s+ 3} cos(s—r)y? (r)erds.

HavyaneHoe  mpubIMxeHHe Yo=y(0)=1

JanpHeimume npuONKeHHS PaBHBI:

3 1
X)=———-C0S2X+3COSX ~
VACY) 5"

w1ty Dy, 29 X%+ ...
2 24 720
1o 1 4 7 ¢
X)rl-=X"+—=X"+—X +...
V) ==X o

1o 1 4 1 5
X)rl-=X"+—X" ——X +...
VI T
2,1y Lo,
4 6! .
y(x)= lim y,(x) =cosx
Orcrona umeem N—0

1
=X
!

X)~1-
Yn(X) 5

BeiBOaBI.

ITpumeps! 2-4 Takke OBUTH PELISHBI C IIOMOIIBIO
I'MMII u ObuM MOJTy4EHBI TaKWEe TOYHBIE PELICHHUSI.
MBHU u I'MMII ycnemHo NpuMEHEHbl K PELIEHUIO
UHTETpaJbHBIX ypaBHEeHUN Bonrteppa. PesynbTatrhl
pacueToB mpoBepeHsl ¢ momompio Maple. Drtu
METOABl TIOJIE3HBI W I  JMHEHHBIX ¥ JUIA
HEJIMHEHHBIX YpaBHEHUH pa3HOro MopsaKa U Pa3HOro
THmA. OTH METOAbl O4YeHb J(PQPEeKTUBHBI I
HaXO0XJICHNUS! TOYHBIX W NPUOIIKEHHBIX PEUICHHH
JUISL IMUPOKHX KIIACCOB ITPOOIIEMBL.
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APPLICATION THE HOMOTOPY PERTURBATION METHOD FOR
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Abstract: The purpose of this operation is to apply a method of homotopy perturbation method to the solution
of the linear integral equations of Fredholm, and also to confirm reliability of this method in processing of scientific
problems. In this operation the homotopy perturbation method is used to approximate solution typical the linear
integral equations of Fredholm of a different order and different type. Results of this method meets quicker to the
exact decision for some linear and nonlinear problems. Homotopy perturbation method very effective and idle time.

Key words: integral equations, homotopy perturbation method, initial approach, approximate solution.

Language: Russian

Citation: Abdirashidov, A., Babayarov, A., Aminov, B., & Abdurashidov, A. (2019). Application the homotopy
perturbation method for the approximate solution of linear integral equations Fredholm. ISJ Theoretical & Applied
Science, 05 (73), 11-16.

Soi: http://s-0-i.0rg/1.1/TAS-05-73-3  Doi: &os¥®f https://dx.doi.org/10.15863/TAS.2019.05.73.3

IPUMEHEHUE 'OMOTOIMYECKOI'O METOZIA MAJIOT'O TAPAMETPA K IPUBJIA)KEHHOMY
PEINEHUWIO IMHEUWHBIX HHTET'PAJIbHBIX YPABHEHUU ®PEATI'OJIBMA
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nopAoKa u pasHoz2o muna. Pesynemamol 3moeo memooa cxooumcs bvicmpee K MOYHOM) peuleHuro 0 HeKOmMopbix
JIUHEUHBIX U HeTUHEUHBIX npoOaem. I oMomonuyeckuti Memoo Maio2o napamempa o4eHnb dPhpexmusnvle U NPOCMoI.
Kntouegvle cnosa. unmezpanbHvle YpPAGHEeHUS, 20MOMONUYECKULl MemOoO Mano20 napamempd, HAYAIbHOE

npu6ﬂu9fceHue, npu6ﬂu:)fceHHOe peuterue.

BBenenue.

MHorue HellMHEeNHbIE SIBICHUS], BO3HUKAIOLIUE B
TaKMX OOJACTSIX HAYKHM, KaK THIPOa’pOIMHAMHUKA,
¢u3uka  TBepmoro - Tema,  (QH3MKAa  IUIA3MBI,
MaTeMaTH4ecKas OMOJIOTHS U XUMHUYIECKasi KHHETHKA,
MOTYT OBITH CMOJCIHMPOBAHBI JIMHEHHBIMU WM
HEIVHEWHBIMU YpaBHEHUSAMHU. [l pemieHusl Takux
3amadq pa3paboTaHbl MHOTOYHCIICHHBIE
aHAJMTUYECKHE, TPHOJIVKEHHbIE M YKCJICHHbIC
Mmetonapl. OIUH U3 TaKUX METOJIOB TOMOTOIMYECKUH
meronq Manoro mapamerpa (IMMII, homotopy
perturbation method (HPM)) BmepBbie Oblia
npemioxena yuensiMm J.H.He [8-11]. Jlamee stor
MeTOJ1 OBLIIM Pa3BUTHI MHOTUMU Y4eHbIMHU [4, 6, 7, 12,
13, 15-17], a IIOCIEIHUE TOJIBI ee
Mo udupoBanHsiM BapuantoM (MI'MMII) Obutn
pelIeHsl MHOTHE NMPUKIAAHBIC 337a4H, CBSI3AHHBIC C
0OBIKHOBEHHBIMHU mddepeHnnanbHBIMA
ypaBHEHHSIMH, IupdepeHnaTsHIMU ypaBHEHUSIMHI
B YaCTHBIX NPOM3BOJAHBIX, WHTETPAIBHBIMA H
UHTErpo-n1uddepeHanbHbIME - YpaBHEHHAMH [ 1-
17]. Hmxe xpatko wuznoxeHbl cyte [MMII u
MI'MMII, ¢ 3TUMH METOJaMHU PEUICHbI KOHKPETHBIE
MIPUMEPBI, CBA3aHHBIE C INHEHHBIMHA HHTETPATBbHBIMH
ypaBHeHusiMu Dpearoabma.

ITocTanoBKa 3ama4m.

O01mas popma 3TOro HHTErpaIbHOTO YpaBHEHUS
wveer mn YOOI+ NIYOOI= 900, 0 | _
TUHEWHBIH omepaTop, N — HETMHEHHBIX OIeparTop;
g(X) — u3BectHas, a Y(X) — Hew3BecTHass (YHKIIHSL.
TpeOyercss  pemuTe  CHEAYIOMIYIO  JHHEHHYIO
HHTErpaibHyto ypasuenuto (MY) dpenronsma

b
y() = f(x)+ [K(xt)y(ydt
a

o)
I'MMIT u MI'MMII, tae Y(X) — wuckomas

¢dyukmust; f (X) — n3Bectras dynxuust; K(x,t) — sapo

uHTerpansHoro ypasuenus (1) [10, 12-16].

Auaropurm I'MMIL.

ITo nnero mMetona ypasHeHue (1) mepenumiem B
Buje [9, 10]:

R(X) = y(x) - f(x) -

b
~ [ KO H[L(y®)+ N(y@)ldt =0.
BBenem HOBYIO ()YHKIIHIO
H(y,p)= A= pP)F(y)+ pL(y)
JUIA KOTOpOﬁ BCPHBI CJICAYIONIUC PAaBCHCTBA:
H(y,0)=F(y) = y(x) - T(x).
H(yD =L(y)=y(x)—f(x)—

—j K(x,t)y(t)dt

Haiinem Takoe 3HaueHHE Majoro InapameTpa

pe[0,1], 9TOOBI BEHITOIHSIOCH TOXKIESCTBO L(y) :0.
Torpma mMp1 IMeeM TouHOE pemienue (1) Buga

y(x) =limy() =
=1im(y, () + Py,(x) + Py, (X) +-.)
y(x) = Yo (X) + y1(x) + y2(x) +...

rac

Y009 = f(x)

b
Yns1(9) = [K(x,t)yp )t
a ,n=0,1,2,....

Aaroputm MI'MMII.
BBenem HOBYIO DyHKIMIO

H(y, p,m)=(Q1-p)F(y)+
+ pL(y)+ p(d— p)mK*f =0
KOTOPBIC BEPHBI CIICAYIONIUEC ,paBeHCTBai
H(y,0)=F(y) = y(x) - f(x).
H(y,)=L(y)=y(x) - f(x)-

—‘TK(x,t)y(t)dt
A ;
N j K (x,t) f (t)dt
f=a [6].

Tornma
d-p)(y-f)+ p[y— f —J.K(X,t)y(t)dt}r

+p(l-p)mK'f =0

HIIN
b

y—f - p.[K(x,t)y(t)dtJr
a

+ p@- p)mK*f =0
Otcroma

5 Y00 =F(9=0_ yo() =109,
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b
y1(¥) = [ K(x ) yo (t)dt +

pl: a

Y109 =@A-mKf

b
Y200 - [K(xyitdt-
p2: a mK f =0
yo(x)= L-m)K'K™ f +mK™f .

b
Y3(9) - [K(x, 1)y, (t)dt=0
p: a

b
Ya(x) = [K( )y, (t)dt

NEEEDS

b
Ynir(X) = [K(x Dy (t)dt
a

n+l.
prt: .
Bribupaem Manoro mapamerpa P Tak, YTOOBI
BBINOJTHSUTMCH PABEHCTB

y2(X) = y3(X) = y4(x) =...=0
Otcrozna IMeeM pelieHue
y(¥) = yo(*)+y1(x)

rae

Y200=0 _ @-mKKf+mK f=0

K'K'f
m(X) = * *f *f
N K'K'f-K'f
I[aﬂee PCHICHBL HCCKOJIbKO MPpUMEPHI,

MOCBAIICHHBIE K pemeHnto (1), TOMOTOMUYECKHM

METOJIOM MaJIOTO TIapameTpa U ee MoTudpuKanuei [6-
15].

IIpumep 1.
Tpebyercs pemmTh CIEAYIOUIYIO JIHHEHHYIO

UHTErpanbHyt0 ypaBHeHuto ®pearonsma 'MMII u
MI'MMIT:

1
y(x) = X —g + I xy(t)dt
0

1) I'MMII. Beenem criemyromune 0OO3HAYCHUS
BUJIA:

FO)=y() X"+

1
i) 2 X
L(y) = y() = X" +2 g xy(t)dt

Toraa umeeM criemyromue NpUOIIKESHIS:

+mK f=0
=

X
P Yo0)=x*~3

1
P w00 = [p(dt=
0 .

[T

1
2. _ _X
P Ya(x) = { xyl(t)dt—ﬁ_
3 t X |
P’ y3(x) = g XY2(t)dt=z‘

1
X
: = t)dt=—
p*: ya(0) (j)xys() )

SN

1
p°: ys(0) = [ xys(t)dt=—-
0

(3}

96

5 eee s

TouHoe penieHue 3a1a4u:
y(x)=limy(x) =

p—1
= Yo () + Y, () + Y, () +... = X%

2) MITMMII. Beenem crenyroriue 0003HaYeHUS
BUJA:

F) =y x>+
’1
L(y) = y(x) - x? +§— (j) xy(t)dt

TOF,Z[EI HMEEM CJICAYIONINC l'IpI/I6J'H/I)KeHI/I$IZ

X
WOI=X =3 300 -@-mK't

raec
m(X)=*K*—Kf*
K'Kf-Kf .
b
. KDyt
K f :a .
y(X) = Yo (X)+ y1(x)
Orcrona
K'f=2 Kk f=2
6. 12.

X
meg=-1, 1075 yoo-x?,
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Hpumep 2. b
TpebyeTcs pemmTh CICAYIOIYIO JIHHEHHYIO J K(X t) f (t)dt
UHTErpaibHyl0 ypaBHeHUI0 ®pearoasma 'MMII u _ ’
MIMMIT: —a ;

1
y(x) = xe* —x+ XI y(t)dt

1) ’'MMII. Beenem cienyromiie 0003HAYEHHsI
BHUjIA:

F(y) = y(x) — xe* +X.

1
L(y) = y(X) — xe* +x— x.[ y(t)dt
O .
Toraa UMeeM CIIeTyIONTHe TIPHOIHKEHYS:

P Yo =xe" ~x.

[

1
hon0= X0 (0dt="

N

1
P y2(9 = [xu®dt="
0 .

w

1
p°: Y300 = [rp (0t =2
0 .

SN

1
X
: = t)dt =—
P ya(x) g’%() T

1
5 X
: X) = | xys(t)dt =—
P~ y5(x) £y4() B

5 ere e

Tounoe pCHICHUC 3a/la1uun:

y(x)= IJLT; y(x)=

= Yo () + Y, () + Y, (X) +... =
2) MI'MMTI. BeeneM crienyromire 0003HauCHUSI
BUJA:

F(y) = y(x)—xe* +X.

L(y) = y(x) - xe* + x— x} y(t)dt
Torsa e ey ke
Yo(X) =x€&* —x ;
() =@-mK"f

rac

YO = Yo () + ()

Orcrona
X * X
K'f=2 K'Kf=2
2. 4.

X
m(x)=-1. y1(x) =X, y(x)=xe*
Ipumep 3.

TpebyeTcss pemuTh CICAYIOUYI0 JTHHEHHYIO

UHTEerpanbHytlo ypaBHeHHto ®penronsma I'MMII u
MI'MMIT:

y(x)_%x2+ xzjt y(t)dt

1) I'MMII. Beenem cnenylonme 00o3HayeHns
BUJA:

F()= Y00 5X
0 , 1.,
L(y) =09 - X =X [Pyt
0

Torma umeeM ClieAyrOIIUE TPUOTIKEHS:

0. 9 »
© Vo (X) = — X
P~ Yo(X) 10

A

1 212 9 2
: X)==x“|t t)dt=——x
Pr (9= jyo() 00"

I\)

2 9 2
x——x t t)dt=——
p*: Yo (%) j N@dt=-x |

w

1 272 9
: X)==x|t t)dt = X
P>: Y309 = £Y2() 10000"

SN

1
1 27,2 9 2
: X)==Xx“[t t)dt = X
P ya(X) > £ y3(t) 100000

Tounoe PCUICHUE 3aJa4u:

y(x) =limy(x) =

=Y (X) + Y1(X) +Y,; (X) t..=
2) MI'MMTI. BeeneM crienyromiue 0603HaAYCHHsI
BHJIA:

FW)=y00-xF

9 21 212
L(y)= — = xc == x| toy(t)dt
(Y)=y(x) 10X ng y()
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Toraa UMeeM CIeAyIOINEe MTPUOTIKCHUS: . %
5, yionte b K*K f::ié%axz
Yo(X) =—X ;
v M) =—= ()=’ 2
yi(X) =(1-mKf 9. 10" . y(X)=x"

KK™f
m(X)= * * *
KKf-Kf.
b
o KDt
f=4 _
Y(X) = Yo () + y1(x)
Orcrona
i :ix2
100 :
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Introduction

When it comes to the linguistic picture of the
world, it is considered to be the central element of
linguistic culture. It a simple national characteristic of
the universe, which has been shaped by the centuries-
old experience of the nation, determining the attitude
of man to reality [1, p.53; 2, p.64; 3, p.81].

In linguistic culture it is emphasized that culture
is considered to be a system of values which is
expressed by a peculiar set of signs. Indeed, culture is
not only a national costume, beautiful morals, but also
a way of communicating, acting, and living of the
representatives of the same culture. Consequently,
E.Sapir explains that the concept of "culture" is
usually limited to concepts of art, science and religion,
which is unreasonable. Thus, by the term “culture”
one should understand its role and importance and the
nation’s attitude rather than beliefs or the products of
their activities [4, p.469]. Thus, national culture has its
own characteristic system - the semiosphere.
Semiosphere units, that is culturemes, are expressed
through a language and move to other marker systems.
In other words, linguistic signs which convey cultural
information in  their  content constitute
linguoculturemes. According to V.Vorobyov, who
first used the term linguocultureme: “the word is
associated with a referent (denotation) and leads to it,
and linguocultureme explains its content of meaning.
The first one is restricted to realemes, and the second
one expresses itself in the subject class as realias
(everything related to this culture - F.U)”[5].

Doi: &os¥® https://dx.doi.org/10.15863/TAS.2019.05.73.4

According to him, a complete understanding of the
meaning of linguocultureme is a continual form of
communication in the form of "meaning is cultural
content" [5, p.45]. For example, it is quite natural for
the people who live at sea to have the word “sea” as
a linguocultureme. The fact that its history, living
conditions closely connects it to the sea and the
legends, traditions, and, generally, the aggregate of
knowledge accumulated throughout the centuries
affects the culture, and hence the conceptual picture in
the nation's mind, their folklore, mythology and
worldview.

Materials and Methods

Identification and interpretation of national
cultural connotations are linked to human linguistic
knowledge. Such knowledge serves as the basis for the
interpretation of cultural information. It is the basis for
mastering the mythology, folklore, religious and
literary texts of this nation for the linguistic
competence of the linguist or researcher.

Fixed similes clearly show the linguistic picture
of the universe in the minds of the nation. Exact
similes reflect the axiological view of the nation.
Models in the fixed similes of the nation's linguistic
perception are of particular importance. Some of the
mythologic and folklore characters that represent the
images for fixed similes in Uzbek language will be
discussed below.

As a result of the research, a large part of the
group "Mythological, Artistic and Folklore
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Personages" was found to be in close connection with
Islamic religion and Islamic ideology [6, p.122].

In  Uzbek linguistic culture, to express
disappearance, the category of "mirage" is referred to:
A delicate charm was reflected in the smile. Then he
felt that the unpleasant thoughts of his heart were
disappearing like a mirage. (H.Musurmanova). But
the identification of images is not always so obvious
and successful. The concepts with religious roots are
so absorbed in the minds of the representatives of
Uzbek ethnoculture that even though all 50
respondents of the survey acknowledged that the
similes with the lexeme "mirage" are fixed similes
of the group, but only two respondents linked this
model-lexeme to Islam (The experimental survey held
on November 10, 2018 at the Faculty of Philology of
Andijan State University). In the Holy Quran, the
following ayat in surah an-Nur is given:"But for those
who deny the Truth, their deeds are like a mirage in
the desert, which the thirsty supposes to be water until
he comes to it only to find that it was nothing; he found
instead that Allah was with Him and He paid his
account in full. Allah is swift in settling the account
(Ayat 39). In the following example, a trackless
disappearance is expressed through an image of a
mirage: As that mysterious event devours me , my
expectations suddenly drift away like a mirage.
(A.Dilmurod).

The image, which represents a harsh, dangerous
process, is expressed through the lexeme “As-Sirat
Bridge” (according to Islam the hair-narrow bridge
which every human must pass on the Day of Judgment
to enter Jannah: The scene is extremely beautiful,
original, but the person who is going through a
dangerous path like As-Sirat Bridge, cannot see
anything other than his life. (H.Sultan).

As-Sirat (Sirot) is a ghastly hell on the Day of
Judgment in Islamic sources; Persian and Turkic
peoples call it Pulsirot (Sirot Bridge). According to
religious beliefs, the only way to paradise is Pulsirot
("thinner than a haircut, sharp sword"), and every man
is forced to walk on it. Some are faster and some
slower, some fall and go to Hell. As-Sirat is, according
to Islam, the hair-narrow bridge which every human
must pass on the Day of Judgment to enter Paradise.
Persian and Turkic people call it as Pulsirat.
According to thereligious belief, it is said to be as thin
as a hair and as sharp as the sharpest sword. Below
this bridge are the fires of the Jahannam, into which
the sinners fall. Those who performed acts of
goodness in their lives are transported across the path
in speeds (UzNE).

The lexeme “Alvasti” (ghost), which is used to
describe an ugly and morbid person in Uzbek, is
described as "a legendary beast that appears different
ways in eastern mythology and superstitious
imaginations” (EDUL |, 68.). Alvasti is usually
portrayed as a mischievous woman who spreads her
long fair hair down. ...In other myths belonging to the

Turkic peoples, alvasti is said to have one eye on the
forehead, which is made of stone with a red eye, and
a sharp nail in the hands" [7, p.32]. Perceptions about
alvasti created associations with disgust and
unpleasantness. For example: He came out of the hotel
his head down on the side, as if he had seen a horrible
person like alvasti. (O.Yakubov) We do not want to
highlight that this is related to religious perceptions.
But it is possible to be firmly convinced that it is
connected with mythological perceptions. It is worth
noting that there is no limit between the mythological,
religious perceptions, and folklore.

The mythological and artistic characters such as
giants, alp Rustam, Alpomysh, Farhad are used as
images of bravery and courage. The main symbol of
evil in Zaroostrism is ogre; so is it in the mythology
of the Turkic and Persian-Tajik peoples. It appears as
a horrible, oppressive and cruel creature that obeys
the will of evil forces.In epic poems such as “Gulnar
Pari”, “Yunus Pari” and “Miskal Pari” ogres obey the
owners of castles, gardens etc, and guards maidens.
Alp is characteristic of heroic character, distinguished
by super power, courage and intelligence in Uzbek
folk epics. Alpomish is the main character in the
Uzbek heroic epic with the same name, who fought
for his love and Motherland and who is described as
“as handsome as Yusuf and as brave as Rustam”.
Rustam is a traditional image in the oral and written
literature of the Middle East; the symbolic expression
of the mythological concept of bravery and epic
ideals. Farhad is described as a mountain hero in
ancient mythology and folklore; His image is
regarded as superior than the legendary powers.The
perfect epic image of Farhod was created by Navoi
(UzNE).

Note the examples: He imagined his blue horse.
He was as strong as the giants (E.Azam); "They used
to praise: touchwood, our Amirzade (prince) is as
well-built as alps (P. Kodirov); Not speaking of his
grace like Alpomish, he didn't even turn to age of
eighteen (M.Yusuf); It is worthwhile to mention that
there are young men who are brave, well-groomed,
and courageous like Farhod  ("Uchkuduk"
newspaper).

A strong negative attitude, representing an ugly
appearance, is expressed with the help of
mythological images such as evil old woman, ajina
(ghost) and Azrael.

Even if you describe a bad intention with a
thousand artistic words, it will remain as ugly as the
evil old woman in beautiful dress (D.Rajab). He
sacrificed the book worth five thousand soums for the
sake of this piece of picture which has as crooked an
image as ajina (ghost) (X. Tukhtaboev). It was true
that I wanted to Kkill him smothering as he looked
likeAzrael to me (E.Azzam). The Azrael is also used
to describe torture and death: - You are, my lady like
Azrail, come to take my soul every morning
(M.M.Dost.).
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The models of ajdarho (dragon), the juho, which
has become a figurative expression of the stinging or
swinging actions, have mythological roots. Ajdarho -
legendary snake image that has wings and two or
more headsand can breathe out fire (UzNE). Juho is
the legendary creature who eats and destroys all living
creatures (EDUL). For example: In the deep darkness
of the night snarls Amu like a black dragon
(G.Gulam). Fortunately, humankind has a limited
number of opportuninities, they cannot achieve
whatever they want. Otherwise, they would be open
their eyes wide like Juho, swallowing the entire world
(J.Ismoilov).

The lexeme of princess implies a female ruler or
a woman who belongs to a royal family. The heroine
of Uzbek folklore - "Malikai Husnobod", "Malikai
Khuban", "Malikai Jahon", combines beauty, courage
and devotion, and describes the beauty and
intelligence of the princesses. In the example below, a
beautiful woman is said to look like a princess: The
following example looks like a beautiful woman
princess: Does a woman who is as beautiful as a
unique princess,  with her unmatched charm,
exclusive intelligence, deserve such bad fortune?
(M.AIJ)

In Uzbek linguistic culture, to describe immortal,
non-flammable characteristics the simile”like
Samandar” is used.n the Uzbek linguistics it is used to
describe the, and parabolic-like characteristics. It is a
surrealistic model representing only surreal
peculiarities of mythological characters: | was born
again like Samanar?! Through long years
(U.Hamdam); Fortunately, poetry is eternal, it does
not know what death is like Samandar (A.Oripov).
Samandar - according to legend, is a creature that is
born in fire and lives in it. (EDUL 111, 434).

The simile “like a ghost” is used to describe an
extremely skinny person or a silent movement: That
man, as skinny as a hungry ghost, guarded mountains
to stones (N.Norkobilov). Arvoh (ghost) - (plural form
of Arabic word “ruh”-spirit) according to religious
imaginations, is a non-material phenomenon that stays
with human only when he is alive, and after death, it
goes out of the body for all eternity (EDUL 1.94). It
seems to be too difficult to find its exact definition
related to being skinny. But in this case, the
comparison is in cognitiv level, thus, inconsistency,
lightness, and invisibility of the spirit enables us to
relate it to condition of being skinny. The same
features make it possible to turn into an expression of
silent behaviour: He followed me in the footsteps
without a noise like a ghost (N.Eshonqul).

Hotam, Hatim al -Tai - The head of the Toi tribe
in Yemen, a famous commander and poet. Thanks to
his generosity he gained a reputation among Arab and
East nations. The anthroponym Hatim al -Tai is used
as an expression of generosity in the East, including in
the Uzbek literature [8, p.126]: Oh, my devoted nation,

you are generous as Hotam, generous as Hotam!
(N.Orzikulov)

It should be noted that the anthroponyms of
mythological characters in the Uzbek models of
similes have only positive connotations. It can be
explained by the fact that since ancient times people
have been able to imagine legendary characters as
supernatural powers, and even their worship (eg,
Greek gods) was widespread.It is noteworthy that the
goodness is "human" (Rustam, Alpomish, Farhod,
Hatim al -Tai); the evil is the training of "no human"
(ghost, dragon, Gog and Magog, satan, devil, alvasti,
juho, Azrael or dog) is a peculiar feature of the Uzbek
nation's outlook.

An example of the mythological characterization
of “anqoning urug'i” (Anqo eggs) can be found in the
Uzbek language, which is a figurative expression of
something that is rarely found or rarely encountered.
Here, “Anqo” is a legendary bird which does not exist
despite having a name. It is as if he was a king of birds
in the mountain of Qaf (EDUL 89). It does not appear
to the human eye, the wings and feathers are
described as being of gold, silver and so on.As the
saying goes among Uzbek people, “Anqo” is a bird of
happiness and wealth, and those on whom this bird
casts a shadow, will be happy . That was how the
metaphor of “the eggs of Anqo” was derived to
express rare things [9]. For example: However, her
mother neither ate anything, nor stretched her leg out
as she was worried about not seeing that rare person
like “Anqo eggs” come and go at once, if other things
distracted her. (N. Juraev).

Conclusion

In the linguistic culture of the Uzbek people
there is a fixed simile “like Alaka's dog”, which is
used to express pursuit, tracking or wandering. For
example, Your life will bring a beautiful appearance.
It's better to go straight to the previous picture than
you do. (B.Akhmedov). Uzbek Literature Helps to
Understand the Essence of This simile. Alaka's dog is
actually "Hulagu's dog" about which Mirmuhsin
tells in his story called “Mamluklar”: The simile “like
Hulagun's dog ” is widespread among the Uzbeks and
the reason for this is that Chinghiz soldier Hulagu
was actuallya shepherd, and people knew he would
kill a sheep a day to feed his dog.

Obviously, to identify and adequately interpret
the images in similes, one should have linguocultural
competence. The analysis of the images used in the
above-discussed similes proves that familiarity with
mythological, religious and folklore materials is
required to develop linguocultural competence.
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Introduction

The phraseological units are commonly studied
by specific investigations. This process, of course,
helps to solve common issues of Phraseology. It is
important not only for the meaning to be interpreted,
but also for structural-semantic learning, unless the
basis of the study is based on the facts of language.
Phrasemes always consist of two or more
components. But what constitutes their constituent
components is formal and semantic. It should be
noted that the observation of the current Uzbek
language phrases and the present-day phraseological
dictionaries and the confessions linguists'
observations indicate that the two-component,
noun+verbphraseme in the Uzbek language is
absolute majority. If the phrasemes consist of fixed
combinations, the phrasemes consist of a synthesis of
words, that is, it is desirable to apply the scientific
model and modeling to phrasemes and investigate
them.

Materials and Metods

First of all, model and modeling should be
preciselyclarified. Model and modeling are two
concepts. Model — (fr.modele, ital. modello — sample)
is phenomena or scheme ofa certainlanguage and a
sequence of the components that constitute it. The
word formation model, the statement model is
widespread and well-studied. Modelling is a process
of making the scheme of a certain language.As it is
understood in the language that, while the fragments
of the phrasemes enter into syntactic relationships,

Doi: &os¥ef https:/dx.doi.org/10.15863/TAS.2019.05.73.5

their parts are consistent with the language rules, and
their language is consistent with a certain law -
naturally, this is possible to determine the level of
phraseme modeling and to determine the degree of
transformation of phrasemic components, the degree
of transformation of phrasemic components, the
phraseological polynomial, the phraseological
synonymy, the phraseological variation, which results
in the appearance of phraseological synonyms in the
language or the features of the phraseme will be
created. There are a number of tools and methods for
modeling phrases in the world of linguistics:
Particularly: 1) syntactic model - formulation of
phrasemes as word combinations, i.e.noun+verb,
adjective + noun; 2) logical-semantic model, -
formulation of phrasemes logically and semantically,
i.e. antithesis, comparison and other visual means; 3)
the formation of the motivational model by the
internal form of the phrasemes; 4) Structural-semantic
model - formation of phraseme through internal and
structural forms; 5) derivation model - the formation
of new phrasemes based on the existing phrasemes. F1
(+ F2) —> F3; 6) nominative model - formation of
phrasemes based on denotative meanings. The model
of feudal phrasemes is built on the basis of "time +
space”, "time style™, "time + time", "time + cause" and
other relationships. When applying all these methods
to a particular national language, it is necessary to
approach the nature of one or another language.
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Analysis of syntactic models. phrasemes, once again proves that the elements of the
It is known that the Ilexical system is phraseological system are a separate part of the

characteristic and is scientifically and practically
systematically studied. Phraseology is a system as a
separate branch of the language. In fact, frankly
speaking, the fossils form the basis of words and the
existence of events, phenomena, objects, and objects
in existence. But the lexical system cannot be fully
reflected in the phraseological system. The lexical
wealth of this or that language cannot be part of the
structure. In this sense, everything in life is not
expressed by means of phrasemes. Therefore,
structure is different from lexicon, not only
structurally, semantically but also specifically. The
components of the structure have some degrees of
independence, one of which is a basic and logical
basis. There are critics in the linguistics that label the
phrases, such as "special meaning,” "meaning
independence,” "loss of lexeme" and “private
meaning". Vinogradov states that "the uncertainty of
phrasemes, as well as the instability of the word-
components are different in different phrasemes"
[1.21]. A.l. Smirnitsky's components are called
"lexeme but they must be used in their own way" [2].
A.V.Kunin "the components differs according to their
self-specificity” [3.71]. Sh.Rakhmatullaev “although
phrasemes maintain their specific meaning, they
should be interpreted as a basic and non-essential
element” [4.6], M.Umarhojaev says that components
have semantic “weaknesses" as lexicon [5.27-40].
Russian  Linguist ~ A.l.Molotkov  states that
"components cannot be mixed with lexemes" "[6.62].

It appears that in the linguistics, while the word
phraseme is regarded as a linguistic phenomenon,
other linguists admit that their components maintain
their lexical characteristics, but they are different in
various phrasemes. Most linguists admit that the lexis
keeps their lexical meaning even after being included
in the phrasemes. But in some phrasemes, lexical
meaning is fully preserved, while others are just
lexical.

First of all, phrasemes have an absolute national
character. Nationality is reflected in their structure,
composition and meaning. The nationality of the
structure is connected with the lifestyle of one or
people. The formation of the structure as a linguistic
union is associated with the geographical location,
history, culture, traditions, religious, socio-economic,
spiritual and educational life of a particular language
representative. At different times it is reflected in
lifestyle, life experiences, national peculiarities,
professions,  historical events, phraseological
expressions of one or people. Such a language
expression is not only related to the importance of
society and the frequency of use, but also to the ability
to express phenomena as a language unit in the
language phenomena. The characters of language are
related to the function of language. In this sense, the
phenomena of defining character of language by

language. The phraseologism is not a union of these
simple words, or a union of any words, but a lexical,
meaningful word, which is derived from a specific
basis, that is not literal or syntactical. In this sense, the
phrasemes require special scientific interpretation and
special learning. Linguistics has two main sources of
phrase formation: oral speech and written speech. For
the formation of phrasemes in oral speech, free speech
combines stories and describe the events of human
life, and events. Free phrases are later converted into
fixed associations based on the laws of a particular
language, formulated and phrase formations. In the
latter case a number of phrasemes are formed on the
basis of artistic, publicist works, decrees, orders, and
various documents in written form. The phrenological
model plays an important role in historical study of
phrasemes. Phraseological model covers not only
structural construction (component dependency to
certain objects, interconnected character), but also
semantic productivity, change of meaning, semantic
interconnection with other components. The similarity
and the dissimilarity of these characters make it
possible to determine whether or not this phrase
belongs to a model or modelling. At the same time,
phraseological ammonia, phraseological synonymy,
and phraseological variation make it possible to add
certain clarity. As in all languages, there is also a wide
range of phraseological variations in Uzbek. The
words go into interconnectedness, and as a result, the
lexical language of the language, and they are
specifically reflected in the phrasemes.

Originally, the components of the phraseme
were composed of the Uzbek lexicon. As a result of
the use of Persian-Arabic, Russian and European
languages in the Uzbek language, they were reflected
in the composition of phrasemes. Therefore, the
composition of the phraseme is diverse, consisting of
various word types and words of different layers. The
formation and formation of the structure is related to
lexicon, and the lexicon is enriched with words, which
are reflected in the composition of the phrasemes. The
material basis for the formation of phrases is words.
Phrases are associations of words. However, the
process of formation and formation of phrasemes
differs from their word combinations. Phrases are
formed in close contact with the linguistic factors such
as historical processes, external factors such as the
lifestyle, socio-economic environment, socio-political
and spiritual life of the people, and, of course, the
language's grammatical rules, and apply the phonetic,
lexical-semantic, grammatical rules of the language.

There are new words in the language based on
objective reasons, such as the name of the events in
the universe. It is the result of a large number of
phrases in the language, due to the necessity of
expressing some event, situation, and characters.
Also, the need to reflect the nature of a particular site,
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the economic system, history, culture, lifestyle, oral
tradition, artistic literature, art, science, tradition, and
so on can lead to phrasemes. In this sense, the
formation of the phraseological units and the study of
the associated processes are important.

It is known that the Lexical system is
scientifically and practically systematically studied
characteristic. It is a system that is specialized in
phraseology. In fact, phrasemes assert that the
formation of words and the occurrence of events,
phenomena, objections, and existence of a system are
the system itself. But the lexis does not fully reflect
the phraseological system. All the lexical wealth of
this language cannot be part of the structure.
Everything in the universe cannot be interpreted by
means of phrase. Consequently, structure is different
from lexicon, not only structurally, semantically, but
also specifically. First of all, phrasemes have an
absolute national character. Nationality is reflected in
their structure, component structure, image and its
meaning. The nationality of the phrasemes is
connected with the lifestyle of a particular nation.
Formation of phrasemes as a linguistic association is
associated with the geographical location, history,
culture, traditions, religious, socio-economic, spiritual
and educational life of one or another language. At
different times, it is reflected in the lifestyle of people,
life experiences, national peculiarities, professions,
historical events and phraseological expressions of
some people. Such a language expression is also

References:

1. Vinogradov, V. V. (1953). Osnovnye tipy
leksicheskikh znacheniy slova. VYa. M2 5, p.21.

2. Simirnitskiy, A. 1. (1956). Leksikologiya
angliyskogo yazyka. (p.207). Moscow.

3. Kunin, A. V. (nd.). Kurs frazeologii
sovremennogo angliyskogo yazyka. (p.71).

4. Rahmatullayev, S. (n.d.). O‘zbek tilida fe’l
frazemalarning bog ‘lashuvi. (p.6).

5. Umarkhodzhaev, M. 1. (1983).
frazeografii. (pp.27-40). Tashkent.

6. Molotkov, A. I. (n.d.). Osnovy frazeologii
russkogo yazyka. (p.62).

Osnovy
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frequency of use, but also to the ability to express
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Conclusion

In this sense, the character of the phrasemes’
linguistic symbols, once again proves that the
elements of the phraseological system are a separate
part of the language. Phraseologisms are not a simple
word association, or a union of any words, but a
lexical, meaningful word, a language that is not
spelled out and syntactic. In this sense, the phrasemes
require special scientific interpretation and special
learning. There are two main sources of linguistic
formation in linguistics: oral speech and written
speech. For the formation of phrases in the oral
speech, free speech combines stories and describes the
events of human existence, the existence of events.
The free word combinations are later converted into
fixed terms and phrasemes. In the latter case a number
of phrasemes are formed on the basis of artistic,
publicist works, decrees, orders, and various
documents in written form.

Observations show that most of the phrasemes in
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OB APEAJIbHBIX CBOMCTBAX HAMAHTAHCKHUX HAPO/JHBIX IECEH

Annomauyusn: B Oaunou cmamee peub udem 06 apeanvHwblX NPUSHAKAX HAPOOHbix necen Hamawneawua.
Ymounsitomes ceoeobpasmble 10KaANbHbLIE NPUSHAKY NYMEM AHAIU3A U UCCTIe008AHUSL 00PA3Y08 YCIMHO20 MBOPYECTNEd
OaHHOU MecmHocmu. Bmecme ¢ smum npu ananuse mekcnog neceH uyueHvl Xy0odceCmeeHnblie Omuiudus cpeocms
XY002HCECMBEHHOU BbIPAZUMENbHOCMU. B uacmuocmu, cobpanvl necnu, 6 KOMOpvbIX 6CMPeuaiomcsi MonoHUMbL,
ucnonv3yemvie Ha meppumopuu Hamaneana u Hamaneanckoii obracmu, yoeneHo SHUMAHUE HA C80e0bpa3Hble
noodmuyecKue adcnexmol.

Knrouesvie cnosa: ¢onvknop, necms, JHcamp, apeaibHoe c8oUcmao, ouaiekm, oopso, ooviuai, pugma, npunes,
MONOHUM, 2UOPOHUM, KYJibIN.

Introduction Materials and methods

Hacenenue Hamanrana, CBOEOOpa3HbIM HasBanue Hamanran MHOT'OKPAaTHO
croco0OM cOXpaHMBLIEe HEMaTepUalbHOE HACIeAue YIIOMHUHAETCSI B Y30EKCKMX HApOAHBIX MECHSAX W
Halllero HapoJia, ¢ IPEBHOCTU OTINYACTCS HE TOJBKO npeAcTaBIsieT  co0OH  OfHY W3 JIOKAIBHBIX
TpyAOIIO0HeM, 0COOBIM OTHOIICHHEM K 0CcoOeHHOCTEH MECTHOTO (OJIBKITOPA.
pEMECIICHHUYECTBY, MAacT€pPCTBOM, HO M  CBOMMH
o0pasmaMu yCTHOTO TBopuecTBa. CUMTAETCS BAXKHBIM Anousicony Mapaunon,
coOupaHue JKEeMYy)XHH MECTHOro  (OJBKIOpa, Yy Hamanzon, Kjxon,
OTIpeZieICHNe CYIIECTBYIOUINX aHPOB,0I[CHUBAHHE Cus ytinazan wty sHcouuneus-et,
WX BOCIHTATENIFHO — JCTETHYECKOTO 3HAYCHUS, Cynum scoti — axeud o6up maxon[11,¢.79].
n3y4eHue NPUHINTIOB HUCTOPHYECKOTO
Pa3BUTHSA,XYIOKECTBEHHO HOATHYECKUX B atux crpokax Ha3zBaHuS ~ AHIWKaH,
3aKOHOMEPHOCTEH M Ha 3TOI OCHOBE JieNlaTh HOBBIC Maprunan, Hamanran, Kokang m Onusnexammx K
TeopeTuueckue 3akimodyeHus. 1M6o, B Hamanrane, HUM TOpPOJIOB, NPUHAUISKAIUX K TEPPUTOPUH
CUHTAIONIEMCS  OJHHM M3  CaMBIX  JIPEBHHUX DepraHcKoii OTMHEL, JaHbl B KAYeCTBE COOCTBEHHBIX
KYJIBTYPHBIX  LIGHTpOB  DepraHckoil  JOJMHBI, UMEH CYILLECTBUTEIIbHBIX, TOIIOHUMOB Kak
CO3JaHbl U IMUPOKO PACHpPOCTPAHEHBl YHUKAJIbHBIC XYIOXKECTBEHHOTO Tpoma TajiMex(0T apabckoro
00pas1sl y30eKkckoro (hoJbKIopa. CMOTpeTh, 3puTh). [IpaBma, TeKcT  IHUTHPYeMOit
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MIECHU, HE SBIACTCS TPAAWUIMOHHBIM. DTO MOXHO
3aMETUTh, TAK KaK €r0 PUTM HE TIaJKHH.

Hamanran wusapesie criaBmics CBOEOOpa3zHOM
JKABOIIMCHOW MPUPOJON, peKaMH U pydyeHKamH,
¢dpyxramu, nenéuikamu, OcoOCHHO, IBeTaMH. BoT
TaKO€ YyBCTBO TOPJOCTH BOCIPHHHUMACTCA U 4epe3
MIECHHU, CO3/IaHHbIE B PETHOHE.

Hampuwmep, HU3BECTHA peka Hapums,
IpoTeKaromas 1o TeppuTopud HamaHraHckoit
obmactu. CymiectByer Take HapuHckuil paiioH,
KOTOPBIN CBS3aH C HA3BAHHEM 3TOH PEKH.

Kak yrBepxmaer mpodeccop H.Ynykos, ecth
HECKOJIBKO MHEHUH 0 JIMHT BUCTUYIECKOM
obpazoBannn HapuHCcKOTrO ruipoHnMa:

1. Ilo MHEHHIO MECTHBIX JKUTEJeH, peka Oblia
Ha3BaHa HapuHom u3-3a ciusHus pexk Manbiit Hapun
u Oonbmoi HapuH.

2. pyras rpynna JroAei CUUTaeT, YTO Ha3BaHHe
PEKH IIPOU30ILIO OT Ha3BaHuUs roposaa Hapus, To ecth
peka, obOpasoBaBmiasics BOKpYr ropoga Hapuwr B
Kuprusumn, HaseiBamace Hapun Ha ocHOBe ero
COOTHOUICHHUSL.

OpHako 00a NMPHBEICHHBIX BBINIE TOJIKOBAHMUS
SIBJISIFOTCSL  HapOJHBIMH TIPEIIIOJNIOKEHUAMH W HE
MOT'YT B TIOJIHOH Mepe BBIPa3UTh MOTHB, CIOBAPHYIO
OCHOBY Ha3BaHUs runpoHruMa Hapuna.

3. Bospiasi gacTe MECTHOTO HAacelCHHS
yKa3bplBa€T Ha TO, 4YTO peKa IO CBOEH TOHKOCTH
HasbiBaercsi Hapunom[8,c.141-142], 10 ecthb 1O
MOHTOJICKM ~ACCOLIMUPYETCS C WMEHEeM OJoja,
KoTopoe HasbiBaercs “Hapun™.

B cepenune mpomtoro Beka Ha peke Hapun
obuta moctpoena Oosbiiast ['DC. VIMeHHO Mo 3TOM
npudnHe OoJjiee M3BECTHO Has3BaHWE peku Hapwuh.
Hamex Ha 3T0 Takxke BCTpe4aeTcsi B HApOJIHBIX
MIECHSAX:

Hopun cysu 6oinancun,
Mawunanap atinancun.
Vsbex-xomun Kusnapu
Dabpuraza scoinancunll,c.126].

B nenom, HamanraHn sBnsieTCs OJHUM U3 CaMBIX
IUIOJOPOJHBIX, JKHBOTIHCHBIX  YrOJKOB  HaIIeH
CTpaHI)I, 6naronap;1 quy OH U ABJIACTCA OOHUM H3
HanboJIee BOJOHOCHBIX PETHOHOB CTPaHBL

B CBs3U C 3TUM B Hapolemx NCCHAX,
HATIFICAaHHBIX U3 PErHoHa, HapsTy C HA3BaHUSAMH PEK
Hamanrana oTHenbHO YHNOMHHAETCSd WU Ha3BaHHS
pYy4YEHKOB:

Hamanzan coituea mywou nuioaum,
Kauon xenap sxan 653 mynuyogum.
Canomam emuwica 6y3 mynuuogum,
Cyronuuea bepaii oandon nuqosum[1,c.34].
Wnu:

Hamanzan cotiuza mywiou o6oacmam,
Kauon xenap sxan 6ytiu bapsacmam?
Kenca xena koncun 6yiu 6apsacmanm,

Vuune cadozacu uyan o60acmam[4,c.66).
Emé:

Hamanezan contuoa xonean mapoum

Kauon xenap sxan kowu 6aposum.

Kenca-0a kenrmaca kowu bapozum

Bowuoan cadaza munna maposum [11,¢.97].

JKeHIMHBI, OTIIPABUBIINE JTIOOMMOTO, CyIpyTa
Wik OJIM3KOTO YEJOBEKa B JAJICKOE IYTCIICCTBUE,
MPOCUII €T0 CKOPOTO BO3BPAILCHUS, 370POBBS M
HAMEpPEHHO OpOocad B TEKYIIYIO PEUYKY IIPESIMETEHI,
KOTOPBIE MCIIOJIB30BAUCh B OBITY, HampuMmep, Kak
TOBOPHUTCSI B TIeCHe, oOmacTta WIH HOX, MO0
pacuecky, Tu00 okepenbe Win Koiabilo.OHU BEpUIIH,
YTO 3TH CKa30YHbIE IPEIMETHI, I10KEPTBOBAHHBIC
KYJIBTY BOJIbI, MArHYE€CKH MIOMOTAIOT .

A Tarke 3TOT OOpsAI BBINOJHSIN JEBYIIKH,
KOTOPbIE HE CMOTJIM HAWUTH CBOETO CYACTbSI, OXKUAATH
JIOCTOMHBIX )XKeHUX0B. Hamek Ha 3To ApKO 3aMeTeH B
CJEeyIOIIEH MeCHE:

YV xusnune 6yunuoa onnox mapoicon-eil,
bytiuneoan atinanai, eyzan sconon-el.
Hamanzan cotiunu mop, 0ebd iuenaiman,
byiumea myrnocub ép 0eb uuznatiman.
bytiumea mynocub 6up ép mononmacam,
bepean omonamunenu on 0eb tiusnatiman.

[IypOymak oOauH W3 M3BECTHBIX TOMOHHMOB
Hamanrana. B HamMaHraHCKHX HapOIHBIX HECHSX €r0
Ha3BaHHUE TAKXKe YITOMHHAETCS OTIENIBHO:

Lyp oynozu oezanda, wyp b6ynosu,
Opma dunan mapkanap Kyn 6yi0u.
Llotiu bunan wonnapru xKutiub onuo,
Kyuoupaou xuznapuune cepoymozu.

Kak wu3BecTHO, AXCHM — Ha3BaHHE OJIHOTO H3
IpeBHeHmuX ropogoB Hamanranckoit oomactu. OH
HaXOJIUTCS Ha TEPPUTOPUHU HBIHEIITHETO
Typakypranckoro paiioHa. B HapoaHbIX IeCHSIX
pernoHa  HaOmoJaeTcs  0co0oe  YIIOMHHAaHUC
Ha3BaHUI AXCH :

Hapé mynub oxaou Axcu dunan,
Ilyem 6ynunenap 0oumo axuu OUNaH.
Hxwunap kuiiu6 opcun 0eo,

Jlynnu muxkkum Kenaou Haxkuu OunaH.

HecnywailHo B 93TOM m©e€CHE 3BY4YHUT CTpOKa
“JIynnyM TUKKAM Kenamu Hakmuy Owmian”’(Xouercs
BBIIIUBATH TIOOETEHKH € Y30paMH)

Tak kak YycTckuil palioH, OTHOCSILUKCA K
Hamanranckoit o61acTi, U3JpeBie CIaBHICS BCEMY
MHPY CBOUMH TIOOETEHKaMH .

HecmoTps Ha TO, 4TO B cieaymoolieil necHe He
BcTpeyaroTcss  TonoHuMbl Hamanran, Yycr, mno
COJIEPXKAHUIO €0 MOXHO PacCMaTPUBATh KaK MECHIO,

Philadelphia, USA

(2 Clarivate

Ana lytics indexed



ISRA (India) = 3.117 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1.500  SJIF (Morocco) =5.667  OAJI (USA) =0.350
KOTOpYI0 €M B OCHOBHOM JKUTENN 3TOH Wnu:
MECTHOCTH: Hamaneannune bozuoa
Dnexmpoan eyau 60p.

Jynnu muxoum 4upounux,

Epum 6owuea n0tiux.
bumeanuoda xuiiub wux,

Xaupon xoncun xanotiug[1,c.74].

Hamanran n37peBIie 0BT MECTOM
peMeciIeHHUKOB. B 3ToM ropoxe ObUIO pa3BUTO He
TOJBKO  IINTBE  THOOETeeK, HO W  LIUThE
TyHOB(YamaH,TeIUIbIH XanaT), HOsCOB (Yopcu WU
Oemkapcer). HamaHTaHCKHE MIENKOBBIE TYHEI, IMOsica
(dopcm)OBIIM TaK  MOIYNSAPHBL, YTO WX Ha3BaHUS
3BYYaJIH B HAPOJHBIX IECHSX:

Hamaneanoan wonean om xkym manawiaou,
Vpmozumea wotiu mym xjn spawau.
Llotiu mynnune eneu
Mop— MopmoIMalMaH,
Vpmozumea cupummnu
aumoamatman[11,c.100].

B TO BpeMs kak B 3TOH NECHE YIIOMHHAIOTCA
n€nkoBble TyHbl HamaHrana, To B cienyroomei necHe
OTIMCHIBACTCSI  pa3sHOOOPAa3HOCTH  Y30pOB  €ro
JOPCH(TIOSICOB):

Epum kemou Hamanzan,
FOpune, épum, oemazan.
benuoazu yopcuoan

Hycxa onune, demaean[l1,c.73].

Hamanranupi-ymensli Hapo[. Pons
HaMaHTaHIIEB BEJIMKAa B Pa3BUTUU TaKHX BaXHBIX
chep, Kak IKMBOTHOBOJICTBO U  3eMJIeJeiHe,
canoBoyicTBO. B HamaHranckom ycTHOM HapoJHOM
MO3THYECKOM TBOPYECTBE OYEHb YACTO BCTPEYAIOTCS
OTIMCaHUs TaKuX (PPYKTOB, KaK sSIOJIOKH, TpaHaT, aifBa.
Hanpuwmep, “Hamanranauar onmacu”, “Onma okuO
Kenagd, Oexu KankuO kemamd...”, “OiMa OTIUM
oTraHra..."sBJsI0TCSl 00pa3lamMy JIanapoB U IECeH.

Ha st0ii TeppuTtopun ¢ ApeBHUX BpeMeH OBLIO
Pa3BHUTO CaJlOBOJCTBO M 3e€MIIC/ICNINE, TPAJULHUOHHO
NPOBOAMIIMCH ~ Takue  oO0psimpl, Kak  “Xocui
Gaiipamu”(“TIpa3gHuK ypoxas™), “KoByH
caitnu”(«/{pIHHBIE TYISHBSIY) [4,¢.252].

I JxaxoHrupoB TOXe mucalL,yro ..y
CaJI0BOJIOB €CTh BHJIBI MI'P, B KOTOPBIX BCTPEYAIOTCS
Takue ¢pasbl, kak” Mesa caitnn”, “KoByH caiinn”,
“Hlacronm 0020010107 “MeBa Tepum’”,
“KoByHXYpiuK”, “Y3yMXypauK [3,c.116].
[ToaTBepkaeHrEM TOMY SBISIETCST  PACTIPOCTPAHEHUE
HX B HAPOJHBIX MCCHIAX:

"

Towkenmaap mapra3z Hcotium,
Dapzona NULIAKOPUM.
Anouxcony Hamanean
Ilaxmaza uwnap ooum[1,c.130].

bozoa wopean kuznapuune
HMwinab monean nynu 60p[1,c.130].

Ha oroi#f TeppuTOpHHM OrpOMHOE BHHMAaHHE
YOCTSIETCS Pa3BUTHIO IIEIKOBOJCTBA, IMOCKOJIBKY
IIEKOBOJICTBO CTAJIO IIIKOJION BHICOKOTO HCKYCCTBA U
mactepctBa. [losTomMy B HapoOgHBIX  MECHSX
Hamanranckmii  mE€nK  ymoMuHaeTcss — 0COOBIM
o0pazom:

Hamanzannunez nunnacu,

Hyuoaeu numacu?

Kow yemuoa oyppacu,

Vyupeanu numacu?

Wnu:

Hamaneanoan xatioaoum mypmma coeuux,
HUnaeunzoan bep menea mynea 10tiux.
Unazunzoan bepmacane mynea 101ux,
Maxannaneea conaman wona oospyx [1,c.175].

Emé nmonynsapuee onucanue si6nox Hamanrana.
Hx cnaBa n onucaHue TakKe 3arevyaTaHbl B HAPOAHBIX
HECHSX:

Hamanzannunz onmacu,

Anopu bopoup-eii,

Xap xumHuHe KyHenuoa

Ceseanu 6opoup.

Men épummnu coguncam,

Hynea xapaiiman[11,c.49].

Wnu:

Hamanzannunz onmacu xun-xui

nuwmubouU.

banouoan y3unub maeuea mywubou.

bopub6 atimune ywan xanamu Kowea.

Menune uwkum ynea émon
mywu6ou[11,c.49-50].

[IpuBenennsit  3xech TOomoHuM Hamanran
HENTb3sl 3aMeHUTh Ha Jpyroe Ha3zanue. Hampumep,
HENb3sl Ha3BaTh SONMOKM bByxapel, aHIMKaHCKHE
ss0;10ku  [ToTOMYy YTO 3TH PETHOHBI HE CIIABSATCS
cBOMMH s0gokamu. I3BecTHO, uYTO AHIWXKaAH
U3BECTEH JbIHEW, a byxapa ciaBuTCs OnMypyTOM
(rpymei).

Kacancaii Taxke 3aciaykuBaeT BHUMAaHHUA
CBOMMH  yHUKAIBHBIMH  00pa3laMH  YCTHOTO
TBOPYECTBA U UX F€HETUYECKUMU KOPHSIMH, KOTOPbIE
BeIyT K JpeBHHUM BpemeHam. Kak oTMmeTnin
npogeccop XamMummkoH XaMUAIH, IECHA CO3/IaHBI Ha
JIBYX SI3bIKaxX, TaK Kak KOPEHHBIEC XKUTENIU paiioHa, B
OCHOBHOM Y30CKH U Ta KHUKH.

B Haponme mmMpoko pacnpoCTpaHEHbl TaKue
necHH, Kak «3ebmxon”, “Kalipunma xommm”, “OMan
baxop”, “Xym, maiina, xym, maiina” [2, ¢.224].
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B 3TOM 4eTBEpOCTHUILINHM TaK KPacCHBO 3Bydalld
Ha 000HX fA3BIKAX MOBBIIICHUE HACTPOCHUSI, PaJOCTh Mymmu-mymmu, Oetiou,
HapoJia 4yepe3 W3MEHEHWs, CBI3aHHBbIE C MPHUXOJ0M Kemymmuman, oetiou[11,c.67].
BECHBI , YTO BBIPA3UTEIHHOE CPEACTBO MYyJIaMMab
TUTABHO TIEPEIILIO Ha — MIHPY-IIaKap(ABYSI3bIYHOCTB): B atux crpokax, BCTPEYAIONIUXCS
B KauecTBE  IMpHUIEBa, spPKO  HaOIrOgaeTCs

Omao ¢acnu 6axopoH,
Ilyp nona wiyo kyxcopon,
Mo 6a kyxcop oasudem,
AHx doman nona uydem.

Kenou 6axop, eyn baxop,

Toznap 6y10u nonasop.

Bu3z moznapea 1zypoux,

Bup oomon nona mepoux[2,c.224].

Bece mup npuszHaer Hamanran kak ropon
IBETOB . E’XKEromHo Ha TEPPUTOPHH TPATUIHMOHHO
npoBogutcs "Ilpasmamk 1nBeroB".  Y.Kapabaes,
W3y4YaBIINN TPA3THUKH Y30EKHUCTaHa, TUIIET 00 3TOM
: “BceM H3BECTHO, UTO TOPXKECTBEHHBIN Ipa3JaHUK
I[BETOB NpoxoauT B Hamanraxe.

HamaHraHupl, nMeromue npekpacHoe cepie u
HEXXHBIN BKYC, OEPEXKHO OLEHMUIIN KPacoTy IPHPO/IbI,
ee OecCleHHBII [ap,0THECIUCh K HHUM C 0c000it
m000BbI0.IMEHHO MO3TOMY IIBETOYHBIE IMPa3JHUKU
BIIUTAINCH B JKM3Hb HAMAHTAHIIEB M CTalW A0OpOit
Tpaauuuen” [7,c.94].

MoXHO cKa3aTh, 4TO JIOOOBb HAMaHTAHIIEB K
[[BETaM eIle sipue OTPakaeTcsi B CO3JaHHBIX HUMH
HapOJHBIX MECHAX. B yacTHOCTH, ClieyeT OTMETHTH,
YTO B KOJIBIOETIbHBIX IECHSIX MHOTO Ha3BaHUH IIBETOB,
OCOOCHHO HEXHBIX M  0YapOBaTeNbHBIX,KOTOPHIC
CPaBHHMBAIOTCS C MJIAJCHIIAMU:

Koweunanenu xopacu, anna,
Younaxka mywou coscu, boaam, aud.
Tynnap 6unan scaméun sxotiun,
Oma-onam wpzan xyuacuea-1,

ania, bonam, ania.

SI3BIK  HaMaHraHOEB  TaKXKe  OTIMYaeTCs
ocoOCHHOCTSIMM nuanekra. Hampumep, nuanexkTHoe
CIIOBOC  «XWJUIO»,  HUCIIOJNB3YyeMBIA B  TEKCTe
CIEIYIOIIEeH MECHH, O3HAYACeT «ullia» (XUTPOCTH)B
TrOBOpE JKUTENEH peruoHa:

Duwuk ondu 2ynxo8ys,
Banuxnapu munnooan.
Hamaneannune gusnapu,

V30K ropap xunnooan[11,c.73].

B V30ekucraHe TamIKEHTIBI TOBOPAT C
nobarieHueM Cy(QQUKCOB «-BOTTH», OyXapisl U
camMapKaH/AIBI «-ONTW», KAPIIUHIBI «-WHIN»,
Xape3MIbl «- BOTHUpP», @ HaMaHTaHIBI TOBOPAT C
nobasieHueM cyddukca «- yITH», 9TO ABISETCA emé
OJTHUM JIOKJIBHBIM NPU3HAKOM B SI3BIKE HAPOIHBIX
neced. Hanpumep:

Hamanranckuii quanekr. Taxke, B CBSI3U C TEM, YTO
Hamanranckuii roBOp OTHOCHUTCS K  KapiayKCKOMY
JTMAJICKTY, HAOJIFOTaeTCs OHO U3 HanboJIee 3aMETHBIX

ero 0cobeHHOCTeH- yrnoTpebieHne
nabuannzoBaHHOTO 3ByKa «O»  3amHero  psza,
IMIUPOKOTO Ha MECTe HeIaOMalM30BaHHOTO «a,

3aTHETO pAlda, IIMPOKOTO IJIaCHOTO:

Xait 6ona, 6o1a, 6020an xeaune,

Enonzoéx mozdan xenune.

Wnu:

Houpanune Kockonu,

Unu 6opmu oceanu.

Ewnuzunzoa VUiHab o,

Okanz 6opmu mycearu?

A IpOM3HOILIICHUE ITUPOKOTO «0%» BMECTO Y3KOTO
«@» CJI0Ba «KATTa» CTUJIE «KATTO», CIIOBA» MYILIa»
B CTHJIC «MYJUIO», CIIOBa «ajap», B BUIAC «aJI0pP»,
CIIOBA «KHUIIAi» B CTHIIC «KUJIOW» MPOUCXOHUT U3-3a
CTPEMJICHUS BBIJICNICHUSI  YIApHOTO CJIOTa IpH
ucnosHenun. Hampumep:

Men cenu ammonap KunouuH, ana,
Kymapub kammonap Kunoiiun, bonam, ania.
Xyootium ympunenu bepca, aiia,

qumu6 Mynnonap KuaoiuH, bonam, auda.
Nnn emgé:

Ep IKAHCAH, OUAMAOUM,

Auiép skaucan, burmaoum.

By wiupun munune bunanm, ania,

Anoop sxancan, bunmadum, boiam, aua.

B HamaHranckoM IHalieKTe CJIOBO «IEBOPY
YIOTPEOIAETCS KaK «JOBOJ» CIIOBO «HOBJA» - Kak
«JankoH». TakuM 00pa3oM, MOXXHO CUHTATh,4TO

MECHU, B KOTOPBIX UCIOJb30BaHbl 3TH CJIOBA,
co3maHbl  JKUTeasIMM — HamaHranckoi — o0JacTw.
Hamnpumep:

Epa depnap, épa depnap,

Kypmaoum men époan eagho.

Typm 0osonnu opacuoa, ania,
Topmadypman sxcabpy scago, b6oram,ania.
Wnu:

Ton uuuoan mannab orean

Tonu wankonum, 6oram, ania.

Tyn uuuoan xuonab onean,

T'ynu patixonum, 6oram, anna.

B  «lyreBoautene», HamMCaHHOM
JKUTEIICH OJMHBI, BCTPEYAlOTCS TAKUE CTPOKH:

cpenu

Ynoan ymoum Hamaneanea,

Philadelphia, USA 27

(2 Clarivate

Ana lytics indexed



ISRA (India) = 3.117 SIS (USA) =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260

JIF =1.500  SJIF (Morocco) =5.667  OAJI (USA) =0.350
Kopnum myiimau kammux Hownea, FyB aTamm», «Tyn cana», «byinopuHraas ainanaiy,
JKaoannab emoum xannowea, «3apnedak», «Ep aiinanaiiy, «KomMHrHH Kapo
Kupub émoum dup oyxouea, kunmay, «HaBpy3 kenauy, «Tomra cengum ceioHay,
Mexmonnap xonunu kypoum[1,c.211]. «By Tymman co3y», 3aHIMAIOIINE 3HAYNMOE MECTO B
nporpamme (OJIBKIOPHO-ITHOIpaQUIECKOW TPYIIIIBI
JeicTBUTENBHO, JKUTENN Hamanrana «Hammay» SHrukyprasckoro paiioHa Hamanranckoit

IIPOCJIABIIEHbl U CBOUM FOCTEIPUUMCTBOM.

HamaHran eme cinaBUTCSI CBOMMM BKYCHBIMH
nenémkamMy, MaTHpaMu(pPasHOBUAHOCTD JICTIEIIKN)
HCTIOKOH BekoB. Mamuk Myponos, Xynoitbepran
OramoB, Mamarkyn XXypaeB Hamucanu U3  ycT
Bycrouxon IlommaeBoi, >KEHIIMHBI, BCIO CBOO
JKU3Hb MOCBSITUBILEH HEIIETKOMY nemy
pactpocTpaHeHuss ~ HamaHraHckoro  meceHHOTo
HCKYCCTBA, JPEBHHX TAHIIEB U JIAIIapOB, PUTYAIOB U
00ps11IoB, HCTIOTHCHUS u 00yueHUs
MoJoaexu.[5,c.32].

B Hux, kak ormerun M. [xypaeB, BoIUIOlIEHA
camasi Oouibliasi WJes, COCTABJISIONIAs CYIIHOCTb
YeJIOBEYECKON J>KM3HM — YECTBOBATH XJIEO, IIEHHUTH
TPYA TeX TPYISIUXCA, KTO BBIPAIIMBAT 3€pHO,
yOuBam 3epHO, MPOU3BOANI MYKY U XJ1€000yI0UHbIE
nm3genus. Otmeuanocs, 4to nekapu u3 Hamanrana
HCKYCHO TOTOBMJIM ¥  BBIICKATH  LIUPMOH.
CBoeoOpa3HbIe CEKPeThl NMPUTOTOBJICHUS €ro ObLIH
U3BECTHBI TOJIBKO TE€M, KTO CIEIHAIbHO 3aHHMaics
9TOH mpodeccueii .

OHH HE BCEeM paCKpBIBAIM CEKPEThl BBINEUKU
MIMPMOS], & JINIIb YYUIH CBOMX AETEH M YYEHHKOB,
KOTOPBIE XOPOIIIO OCBOMJIM 3Ty Ipodeccuto.

TakuM o0Opa3oM, BbINEYKA TaKUX JIENEMeK
BOIIUIA B YHCIO JAWHACTHYECKUX  TPAAWINH,
MepexXOoAdlINX U3 TOKOJEHHS B  IOKOJICHHE.
[MupMoH(MIM MUPMOI) HOH OOBIYHO TOTOBAT LIS
cBasned u TopkectB. Ha cBaTtoBcTBO Tak ke MAYT C
TakuMu Jenémkamu. Bo Bpems unepemonun «How
CHUHIUPHII»(pa3iaMbIBaHUC JIeTICIIIeK )
pasnambIBaeTcs cpasy napa jenémek [10,c.112-122].

Bo Bpems rmocemeHnss 3TOif  MECTHOCTH
tdompriopuict M. [IxypaeB 0 HMHHIUATUBE
Bycronxon aiim IlammmaeBodt Hammcanm mecHH «OK
oiimuH-onmoK ~ oWauH», «KypmaiinH  Oocmum
TUKOHHM», «Hamanramua &p-€p», «OMOHEPY,
«dengu-&», «Smnay, «Jlamap» u3  penepryapa
KOJUIEKTHBA (OJIBKIOPHO-ITHOTPAPHIECKOTO
ancambns «Ep-Ep», oprammsosamsoro npu Jlome
KyneTypsl Ne 7 ropona Hamasrana; kxmaccuueckue
00pasIbl  YCTHOTO HapoaHOro TBopuecTBa «Ep
alnaHait», «SIHIMKYproHra KeIuHr», «SIHrUKYproH
Ku3napuy, «Jlabnuxony, «Xo-xo-saam», «Hamanranra
6opunrinapy, «Cys 0yinna yarupudy», «Hapxum rys-

o0Onactu; cBoeoOpa3Hble TPAAUIOHHBIC YIIaHbl, SILIBI
W Janapbl, a TaKK€ MHOYXECTBO II€CEH, MPHUCYHIUX
Hapony DepraHckoil OJMUHBI, TPOCIABISAIOIIUX
HE3aBUCHUMYI0O M  TIpouBeraiomyl  Poauny,
BOCIIEBAIOIINX HaIMOHAIBHYIO U JyXOBHYIO
cBOOOAY JIMYHOCTH M3  HIPOrpaMMbl HapOJIHOTO
(hOIIBKIIOPHO-3THOTPAYUIECKOTO KOJIJICKTHBA
«Xaspatn bob», opranmzoBanHoro npu Ilanckom
paitonrom Jlome kymbTypsL,[10, ¢.112-122].

Hamanran cnaBUTCS M TeM, 4YTO SBISETCA
PonuHol  W3BECTHBIX Yy4YeHBIX U T03TOB. MmeHa
ypoxxeHnnee Hamanrana babapaxuma Mampa0a,
daznuii Hamanranm, Honuma Hamanranmu,
Hcxakxana Mopata, Ycmana Haceipa 3Ha10T BO BceM
MUpe.

W3 sToro cuemyer, 4To B HApOJIHBIX IIECHSX

ocoboe BHUMaHUE yaensercs TOMy, 4TO
MOCEIaeuM  3TO MECTO MIPEICTOUT CTaTh
YYEHBIMU:

Hamaneanea 6opap 6yncane,
Kupanap xunaviun.
Pymonuaneea anorcup conuo,
Hlupanap kunatiun.

Xap kumnune épu bowka,
Humanap xunaiiun?

V3 ginumea myweanunzoa
Mpynnanap Kunaiiun[1,c.83].

Conclusion

HyxHO KOHCTaTHpOBAaTh TOT (aKT,4TO B MECHIX
Hamanrana wacto BCTe4aloTCs Takhe CTPOKH ,Kak
«Hamanrangan qoIrad oT cypuHMaian”,
“HamaHranjgan dvomnraH oT KyM Tanamryp”’, “MeH
Oopait Hamanranra”, “HamaHTaHawk EpUMHUHT,
“Hamanranra Ku3 OepmaHr, Tanmad KeTOMaH,
neiimu”, “Hamanran 6opmanriap, Wymmap xatoaup”,
“Menunr  Oopap epuMm  yman  Hamanron”,
“HamanranHuHr Kuznapu”’, “Hamanran ifturutnapu’,
“HamaHraHHUHT Kemacn”.

Ilechn HamaHrana uMerT CBOM XapaKTEpHBIC
apealibHbIC YEPThl, U B 3TOM OTHOIICHHH OHH MOTYT
MOJydUTh JIOKaJIbHOE CBOMCTBO. (OueBHIHO, €ro
JIOKaNbHBIE MpPU3HAKH OoJiee SIPKO OTpaxkaroTcs B
S3bIKE, B MUpE 00pa3oB.
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Introduction provinces are the clear example of such positive
The radical changes that have taken place in changes. The implementation of reforms in the fields
Uzbekistan and the entire world community have a of industry and art, culture, education, engineering
direct impact on the full-fledged human resource and construction in the people and agriculture needs
development process in the continuing education the professionalism of the staff prepared in such new
system. Future experts, including future teachers of conditions in different conditions.
descriptive and applied arts, will be able to grow in the It is important to pay attention to the future
process of change and take part in the implementation aspects of the training of future teachers in the up-to-
of such reforms. date professional training. This is stated in the
Changes in national and international levels in Resolution of the President of the Republic of
the Republic of Uzbekistan over last years, such as Uzbekistan Sh.M.Mirziyoev PR-2909 "On Measures
renewal of cooperation agreements with countries that for the Further Development of Higher Education
are closely associated with the whole of the country, System" approved by the President of the Republic of
and the inclusion of diversified investment in many Uzbekistan on April 20, 2017, as "... improving the
sectors as a result of these agreements, take into moral and spiritual content of higher education deeply
account the foreign capabilities of future staff in future enthusiastic young people to the ideas of
professional activities, or directly to foreign students independence and the spirit of loyalty to the national
in bachelors, masters and doctoral students abroad traditions of humanism, to carry out wide-ranging,
preparation of institutions, many of the leading higher educative and upbringing work to strengthen their
educational institutions of foreign countries to open immunobiological and critical thinking in their ideas
branches in the country, (such as Westminster, and ideologies "(1.p.3).
Singapore, Turin, Lomonosov Moscow State Thus, this quotation suggests that future
University, Mendeleev and Plekhanov Universities, specialists have to develop a wider range of
etc) and the development of inter-agency educational activities in higher education institutions.
development in the system of cadres training. However, some professors and teachers working
at universities consider that, "It is not absolutely
Materials and Methods necessary for the students to rear up and upbring the
The fact that many branches of higher education students because they are already formed persons.
institutions throughout the country have opened in the They have their passports of citizenship. Family and
[ ]
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neighborhoods are responsible for their upbringing,
and higher education institutions do not have to spend
time preparing for it. There is a need for more training
in their field of expertise. "

For example, it is known that the purpose of the
‘Objectives triangle’ is to analyze the 4-year
bachelor's curriculum for the direction of education,
5110800-fine arts and engineering graphics, issued in
2012 for students 4™ course years in 2018-2019
academic year. Total hours are 9288 hours, including
"Humanities and Socio-Economic Sciences" in the 1st
Block of the University for general educational
purposes, consist of 12-15 titles and 1,584 hours.

In this regard, it is intended to form and develop
the knowledge, skills, and intellectual abilities of the
future specialist in the historical, legal, philosophical,
spiritual, cultural, political, aesthetic and ethic
concepts. Because of the artistic and engineering
graphics included in the profession of teaching
profession, it is important to form the quality of the
above-mentioned knowledge and skills of the above-
mentioned cadres for 5110800 educational direction.
In addition, professionals are also involved in the
perfection of the mind and spiritual world of future
students. Therefore, first of all, such consciousness
and outlook should be fully formed.

Subjects like ‘General and Occupational
syllabus’ in 3 and 4 blocks, were allocated 660 hours
at 3732 hours correspondingly. In the first block, 13-
16 subjects were assigned and 6-7 units were given to
the next block. Also, additional subjects are 450 hours
(5 blocks) and 756 hours of undergraduate study in
270 hours (these hours are organized by the Ministry
of Higher and Secondary Special Education and the
rectors of higher educational establishments, starting
from the 2018 academic year, and others were added
to the block), attestation was 918 hours.

Some subjects in these blocks, such as "plastics
anatomy" in Block 2, 136 hours, age physiology and
hygiene (68 hours), "general psychology" in block 3-
300 hours, "general pedagogy" - 336 hours. Such
disciplines as "computer graphics” 140 hours, and
"Fundamentals of medical science" (260 hours) in 5th
block, are devoted to the purposes of the department
and are planned to be delegated to the departments
organized by faculties and higher education
institutions and organized by other specialized
faculties.

The techniques and skills of ‘teaching
descriptive arts and engineering graphics’ (276 hours)
and ‘drawing’ (386 hours), ‘drawing geometry ‘(252
hours), ‘Technologies and projecting teaching art and
engineering graphics’ (158 hours), ¢ architecture and
building’ (190 hours) are aimed at improving the
methods, methods and techniques of teaching and
teaching these subjects directly.

Of course, in most cases, the graduates of higher
education institutions, engineers, agronomists,

builders, artisans (pictorial, applied art, musical art,
sculptors, etc.) work continuously in educational
institutions, that is, pedagogical and educational
activities, they need knowledge, skills, skills acquired
from the study of psychological, methodological
subjects.

However, in today's conditions, highly skilled
and knowledgeable cadres who have pedagogical,
educational and enlightenment activities in arts and
crafts, descriptive and applied arts, graphic arts, even
academic, state awards and prizes, don’t continue to
focus on these aspects of the problem.

Therefore, if these cadres which haven’t suitable
professional knowledge, skills, and mastery, do not
comply with pedagogical competences, they often
lead to corruption, that is, they do not always have a
clear idea of the level of knowledge, skills of their
students, graduates, they do not have a clear design of
the process. That is why every specialist involved in
pedagogical activities must have to achieve
methodological, psychological, pedagogical,
innovative knowledge, skills, and mastery.

That is, if they are non-pedagogues, they have
pedagogical, psychological or retraining or if they
have pedagogical knowledge, every 3-5 years of
innovative vocational and pedagogical professional
development courses.

In order to fulfill the goals and objectives of
faculties and higher education institutions, many
educational, spiritual, cultural, political, ideological,
theoretical, methodological, organizational,
administrative, massive, educational activities which
are given and aren’t given in these curricula.

Such educational and training events include the
following:

1) Practice (planner, pedagogical museum, field
production and diploma defense, etc.), spiritual hours
and days, group meetings, clubs (specialization,
discipline, masterful hands, modeling, product
development, applied, fine arts and folk music)
craftsmanship, degraded, theatrical, ecological,
economic and other types of activities (veterans and
war veterans, advanced state, sport, academic degrees,
prize winners, etc.) nights, the organization of
dedicated festivals, participation in various
experiments and sessions, carrying out independent
test works (practical, creative, written, verbal,
targeted, scientific etc.), participation in creative
associations of students, science Olympiads,
competitions, museums, historical monuments, places
of worship, sacred places, construction, nature,
mountains, gardens, crops, fields and other scientific
and artistic centers, indices (persons with disabilities,
and other special education institutions, patients,
orphanages, nurseries, general and secondary
specialized vocational education institutions, art
schools and colleges, etc.), in hashar (participation in
charitable donations, participation on contractual
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basis), participation in special purpose trips, management of the teaching staff to engage in

conferences and seminars participation and so on.

As can be seen from the foregoing, these
activities are very diverse and various. Their locations
and goals, tasks, times, sizes and types are lots. In
some cases, they are so prematurely unstable that they
may have a negative effect on the learning process.
Thus, the main objectives of theoretical,
methodological, organizational and practical training
of theoretical and practical practitioners are to define
which, when, where, to what extent, what is the
purpose and the target of these activities, the strict
day-to-day, hourly regulation, goals and objectives,
and place must be determined before the location.

Only then these events will serve the "triangle of
goals" and won’t interfere with the current process.

For this purpose, it is necessary to address the
modern purpose of preparing future teachers of
descriptive and applied arts. Academician
V.P.Bespalko describes the goals and objectives of
preparing future specialists, which is the "social order
at the top of the Triangle of Objectives". At the other
side of the "Triangle of Objectives”, the Didactic
scientist points out that the widest readiness of the
location of faculties and departments is to combine the
social order with the "International Standard Level"
(2.15).

Indeed, large-scale multidimensional work in the
process of professional training of future staffs has
resulted in their faster adaptation to complex multi-
sectoral professional and pedagogical activities.
Acting as an Acting Actor, he is a reliable and active
member of the educational process. Because, young
specialists who graduate from higher educational
institutions just do not have the opportunity to teach
independently when they go to professional
pedagogical activities and education.

The most important thing is to do the academic
hours of the teacher. To do so, they will undergo a
9,288-hour bachelor's degree study and a 4560-hour
(2420 academic hours) of master's curriculum. This is
understandable, but where do these teachers get
prepared for the training, methodic, organizational-
methodological, scientific-research, and spiritual-
enlightened hours that are mentioned in the above
"Time standards" that are almost equally educational
hours?

Especially in the recent years, the university has
been assigned as a "Mandatory Requirements™ by the
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Conclusion

Thus, the future artistic and applied arts teachers
are being updated in the future for their professional
career, there are some conclusions, suggestions, and
comments for the above factors to be considered and
the process itself is considered to belong to a particular
research. The further improvement of this process can
be summarized as the following suggestions and
recommendations.

1. Improving the technology of preparing future
personnel for professional activity should consider the
peculiarity of the economy in each branch and the role
of the department, faculty of the higher educational
institution in the social order.

2. It is necessary to pay attention to the
pedagogical and methodical aspects of the preparation
of future teachers of fine and applied arts for
professional activity. Because many aspects of
pedagogical activity are manifested in the
methodological ~ (methodic)  educational  and
organizational aspects.

3. The future teacher will have to participate in
carrying out of their research in preparation of
specialists for professional pedagogical activity.
Because the pedagogical process is composed of many
unusual situations. Teachers, in most cases, have to
anticipate, observe, summarize, and prepare them.

4. It is necessary to carry out many formal and
informal methodological standard educational
documents in the pedagogical activity. It is therefore
desirable for future teachers to prepare, edit, and
correct various documents from the initial stages.

education system" of the President of the
Republic of Uzbekistan, April 20, 2017, PQ
2909.
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3KOHOMMYECKHWI MEXAHU3M IPUMEHEHUS AHTUKPU3UCHOTI'O YIIPABJIEHUS HA
MHNPEAIIPUATUN

Annomauun. B Oaunnoii cmamve paccmampugaiomcs B0NPOCHl  AHMUKPUSUCHO20 YNPAGIEHUs, €20
00YCNI08NIEHHOCb U MemOoObl UX 6HeOpeHuUs. A MmaKce IKOHOMUUECKULl MEXAHUM AHMUKPUSUCHO20 YAPABIEHUSL.
IIpu smom 0cobo nodueprusaemcs, npoyecc 6HeOpeHUsi IKOHOMULECKO20 MEXAHUZMA U €20 COCMAS.

Knrouegvie cnosa: kpusuc, Mexanusm, 3KOHOMUUECKUL MEXAHU3M, AHMUKPUSUCHOe YNpasiieHue, HeCIMAabulbHAas
cumyayus, cmabuibHas cumyayus, QUHAHCOBASI CMADUTLHOCMb, 9KOHOMUYECKUE OMHOUEHUS, NpPOYeccyl,
AHMUKPUBUCHBLU MEXAHU3M YIPABTIEHUS.

Introduction Materials and Methods

HecMoTps Ha TO, YTO TEPMUH AHTUKPU3UCHOE AHTUKpPU3HUCHOE YNPABIEHUE — 3TO TAKOW BUJ
YIpaBJI€HUE IMOSBHIICS HEAABHO, €ro MOXKHO HE YIpaBJI€HUS, INPH KOTOPOM Pa3BUTHl MEXaHU3MBI
BKJIFOYaTh K HOBBIM KOHIENIHAM. T.K. C TIOSIBICHUEM MpeABUACHHUS U MOHUTOPUHTA KPHU3UCA, AHAJIN3a €TO
KPM3HMCOB, Hayajlach IpPOTHB HHUX  OopsoOa. MPUPOJIBI, BEPOSITHOCTH, TPHU3HAKOB, NPHMEHEHHS
AHTI/IKpI/ISI/ICHOC YiipaBJICHUE OXBaTbhIBACT BCC METOJI0OB CHMIXXCHHUA OTPULATCIIBHBIX HOCHCI[CTBI/Iﬁ
OTpaciy W TpOLECCHl MPEANPUATHS U, B YCIOBHAX KpH3HCa ¥ WCIIOJb30BaHMS €ro pe3yslbTaToB UL
pHUCKa, B MPEANPHUSTHU BCErJa OIIYIIAETCS B HEM Oynymiero 6osee yctoiuuBoro pasputusa[l. c. 32].
MOTPEOHOCTb. JpyrumMu croBaMu, aHTHUKPU3HCHOE YIPaBICHUE

BoJbIIMHCTBO y4EHBIX 9KOHOMHCTOB JI0 CHX ITOP oTauyaercs OT Jpyrux (opMm ympaBieHUs CBOEH
HE HAIUIO WCTHHHYI0 TPHYMHY HACTYIUICHUS 3G (QEeKTUBHOCTPIO, MNpPEABUACHHEM  KpH3HCAa U
KpH3HCa, B CBSI3M C JTHM €JUHOTO IIPHU3HAHHOTO pa3pabOTKOi Mep MO CMSTYEeHHIO OTPUIATEIIBHBIX
OTIpeJEeNICHUs] aHTUKPU3UCHOTO YIIPABIICHUS TAKKE HE nocnencTBUid. Taxke BaXHOCTh AHTHKPH3HCHOTO
cymectByer  [6, ¢29]. Opnako  Bexymue YIIPaBICHUS 3aKITI0OYaeTCs B YCTpaHEeHUH!
peACTaBUTCIIN pOCCHﬁCKOﬁ IOKOJIbI aHTUKPU3HUCHOTO BO3HUKAOIIUX Ha MpCaAnpuATUn q)HHaHCOBO-
ynpaBienuss  O.M.KopotkoBa, E.A.baOymkuHa, SKOHOMHYECKHX MPOOJIEM C MOMOIIBI0 Pa3ITHIHBIX
O.10.buprokoBa, JL.C.Bepemaruna u  apyrue CTpaTeruil ¥ TakTHK.
MOJIEPKUBAIOT OIIPEEIEHNE, TIPHUBEICHHOE HIKE. Taxoit BUJ YIIpaBICHUS Tpebyer

JIOTIOJIHUTENBHBIE PAacXoJbl U cpeAcTBa. T.K. KpU3UC
HACTylaeT B YCIOBUSX (PUHAHCOBBIX TPYJHOCTEH.
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[To3TOMYy OCHOBHBIM TPEOOBAHUEM AHTUKPH3UCHOTO YHCIa COTPYAHUKOB PACLIMpPAET  yIPaBJIAEMBIii

YIpaBJIeHUS SBISETCS OOecIedeHne ONTHUMAIbHON
WHBECTHLIMOHHOW TOJUTUKH HA  MIPEANPHITHH.
COOTBETCTBEHHO,  BKJIIOYEHHE  WHBECTHIMH B
OTHCaHHEe TEPMHHA «AHTUKPU3UCHOE YIIPABICHHUEY,
JieTaeT ero 0oJiee COBEPIICHHBIM.

B nenom, aHTHKpU3MCHOE yHpaBI€HHE — 3TO
pa3paboTKa MPEeNpHUATHEM KOMIUIEKCHBIX MEp II0
YCTPaHEHUIO KPU3UCa UK CO3/aHUI0 UIMMYHUTETA JI0

€ro TOSBJICHHSA, KOTOPBIM BKIIOYaeT B cebdd
WHBECTHIMOHHO - CTPATETHUYECKYIO ITOJUTHKY.
CymiecTByrOT XapaKkTepHbIe 4epThI

AQHTUKPU3HUCHOTO  YNPABICHUS, KOTOPHIX HEJIb3S
urHopHpoBatb. Ha HHMX J0mKeH OBITh OCHOBaH
Ka)KJIbIil MEXaHNU3M 03/I0POBJICHUS NIPEITPHUATHSL:

Bo-nepBbIX, Bce Nporecchl Ha MPEANpHSTHA
JACTIATCA Ha YIOpaBJIACMbIC W  HCYHNPABJIACMBIC.
VYnpasinsieMble TPOIECCHl CBA3aHBI C BHYTPEHHEH
Cpeloy, Korja IpUYMHOM HACTyIUIEHUS Kpu3uca
SBIISIFOTCS] BHYTPEHHHUE IPUYUHBI, TO €r0 YCTpaHCHUE
npoTekaeT Jerko. Ilpomecchl, He mHoAaroLIIUECs
YIPaBICHUIO, B OCHOBHOM, CBSI3aHBI C BHEIIHEH
Cpeloi, ¥ TpemupusATHe HHUKOTJa HE HMeeT
BO3MOXHOCTb HIMH  YIIPABJIATD. Ecnu  ocHoBHas
NIPUYMHA HACTYIIJICHUS KpU3KCa KPOETCS BO BHEIIHEH
cpesie, TO BEPOSTHOCTh OAHKPOTCTBA MPEIIPHSATHS
BO3pacTaer.

Bo-BTOpBIX, HE BCEeMHM  yNpaBisieMbIMU
MIPOIIECCAMHU MOXKHO YIPABIATh. DKOHOMHKA CIIOXKHA,
HECMOTpsT Ha ee MaciuTabbl, B HEH Bcerga MOTyT
BO3HUKHYTH pa3IMIHOro poaa TPYAHOCTHU )51
npobiemsl. B MX OCHOBE JEXHUT CTpEMJICHHE JIIOCH
3alMIIaTh Pa3In4yHble nHTEepechl. Takum oOpasom, B
YCIOBHSIX KOH(IMKTA HHTEPECOB U UX Pa3HOOOpasus,
HEBO3MOYKHO a0COIIIOTHO KOHTPOJIIPOBAThH
yIpaBisgeMble MPOIECCHl. DTO OCOOCHHO 3aMETHO B
KPHM3HCHBIX IOJIOKEHHSX, KOTOPHIE IPUBOIAT K
YXYALIEHUIO KOMaH)IHOfI TIICUXOJIOTUH U IIOABJICHHIO
CHUTYaIMi, KOTOPbIEC BBI3BIBAIOT B JIOSX ITAHUKY.

B-Tperbnx, auBepcuUdUKaM JEITEIBHOCTH
MPEANIPUATHS TOPOXKIAIOT MPOOJIEMBI B YIIPABICHHU.
Ecnu B HauasbHOM  JTame  AEATEIbHOCTH
NPEANpUSATHS ~ OHO  YAOBIICTBOPSIETCA  MajbIM
KOJINYECTBOM paOOTHHUKOB M COTPYAHHKOB M HU3KHM
YPOBHEM YIPABJICHUS H3-32 HU3KOM MOIIHOCTHU
MIPOM3BOACTBA, TO POCT NPOU3BOACTBA U YBEIUICHHUE

00BEKT, YTO CO3/IaET TPYAHOCTH B YIIPaBICHHH.

B-ueTBepThIX, NpHU3HAKK KpPU3UCA, MPUYHHBI
€ro BO3HHKHOBEHUS, TIOCIICACTBHUS U €r0 YCTpaHCHHE.
JlanHas mocnenoBaTeIbHOCTh OTPAXKAaeT JIBHXKEHUE
KpU3uca B  aAHTHKPH3UCHOM  yIpaBICHHH. A
3G (QEKTUBHOCTh  AHTHKPU3UCHOTO  YIPABJICHUS
XapaKTepU3yeTcsl B Y4eTKOM IIOHNMaHHWH HalpaBJICHHs
9TOTO JBKCHUSI.

B-nAThIX, pasMep Kpu3uca  HM3MepseTcs
BENTMYMHON yiep0a, KOTOPBIH OH MOKET HPHHECTH.
Ora yepTa aHTHKPU3HCHOTO YIPABJICHHS YKa3bIBaeT
Ha  B@KHOCTh IPENOTBPAILCHUS  KpuU3Uca U
HEOOXOANMOCTh JKECTKOTO MOAXOAa K NpHYMHAM
Kkpusuca. [loroMy 9TO, HE3aBHCHMO OT TOTO, KaKUM
Oymer KpH3UC M B Kakod (Gopme NposiBUTCA, B
KOHCYHOM UTore IMPpUBEACT MMpECaApuATUC K
9KOHOMHYECKHM MOTEPSM, (PHHAHCOBBIM TPYIHOCTSIM
U JITIPECCHH.

AHTHKPH3HUCHOE yIpaBJieHHE BKIIOYACT B ceOs
Tpu orama ynpasieHus. Llenplo  ympaBieHUs
OpeNIpHUATHEM SBISIETCA  yIpaBleHHE YpPOBHEM
pa3BUTHSL JEATENBHOCTH TPENUPHATHS. A  Ieib
YIOpaBICHUS YPOBHEM DAa3BUTUs — IIPUHATHE
pelLICHHH, KOTOPBIE YACPIKHBAIOT €ro JSSITEIbHOCT.
310, B CBOIO oOuYepenb, TpeOyeT peryaspHOCTH
HPOLIECCOB AQHTHKPH3UCHOTO VIIPaBIICHUSL.
TexHoJIOTHSI QHTUKPU3UCHOTO  YIpaBICHHS IS
HOCTOSTHHOM JesATEeNEHOCTH paspabaTbIBaeT
COOCTBEHHBIE METO/IBI yrpaBieHus. Takum oOpaszom,
3 (eKTHBHOCTh ~ AHTHKPU3MCHOTO  YIpPaBJICHUS
OIpesieNsieTCsT pe3ylabTaTaMM, HOJYYCHHBIMH 10 M
nociie ynpaiieHus. A Taike 3Q(HeKTHBHOCTh MOXKHO
ONPENeNIUTh  pacXoJaMH,  3aTpayeHHBIMH  Ha
CMsSTYeHHE  TOCJIeACTBMH  Kpusuca.  Takyro
3P PEKTUBHOCTh TPYIHO OLCHUTH OINPEACICHHBIMH
MOKa3aTeNsIMM, HO  ycleXaMH H  pacyeTaMu
YIIPaBJICHUSI MOXKHO 3apaHee aHAIM3UpPOBaTh U JaTh
COOTBETCTBYIOIIYIO OLICHKY.

ITponecc yIpaBJICHUS JIeATELHOCTH
NPEIIPHATHS OCOOCHHO B KPH3UCHBIX CHTYAIL[HSX
NpPOSIBIISIET  pPa3IM4HBIE  CJO0XXHOCTH Ero
XapaKTepUCTUKH  yKa3plBaeT Ha  TO,  4TO
AHTHKPH3HCHAS TIOJIUTHKA YIPABJICHHS CIIOXKHA M IS
ee Oopranm3aluu TpeOyIOTCS CBOEOOpa3HbIE ATallbl.
AHTHKPU3HCHOE YIIpaBICHHE cOdYeTaeT B cebe Tpu
sTamna ynpasieHus (puc. 1.)
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IIpeeMCTBEHHOCTH AHTUKPU3HCHOTO YIIPABJICHHUS Ha NMPeANPUITHA

/\

YHpaBHCHI/Ie ACATCIBHOCTBIO NPCAIIPUATHSL

VipasneHue pa3BUTHEM NPEANPUATUSL

v

v

JloxpusucHoe ynpasieHue

VYipasieHue BO BpeMeHa
KpH3Hca

VYnpasnenne nporeccaMmu, YTo0bl
CIPaBUTHCS C KPU3UCOM

A

YIIPABJIEHUE KOHTPOJIEM

—

'\ v

%

Pemienne nmpobiem
(mpuHATHE penIeHwi)

Crabunuzanus
HECTAOMIIBHBIX CHTYAITHIA

-

VYMEHBIINTH noTrepu

Puc. 1. HpeeMCTBeHHOCTL AHTUKPHU3HUCHOIO YNIPABJICHHUS HA NPEANPUATUHH

W3 pucyHka BUIHO, 4YTO LEJIbI YIPAaBICHUS
OPCANPHUATHSL  SIBISIETCS  YIPABICHHE Pa3BUTHEM
nearenpbHOCTH npeanpusTtus. Llenpto ynpaBieHus
YPOBHS Pa3sBHUTUSI COCTOUT B TOM, YTOOBI IPHHHMATD
pelIeHus, KOTopble CrocoOCTBYIOT OecniepeGoiHON
JIESTEIBHOCTH TPEINPUITHS. DTO B CBOIO OUYEpEllb,

TpebyeT, dYTOOBI AHTUKPHU3MCHBIM mpolecc OblI
MOCTOSTHHBIM TIPOLIECCOM.

Takxum o0pazom, 3¢ PEKTHBHOCTD
AQHTUKPU3UCHBIX Mmep oTpeessieTcst
HpeIIeCcTBYIOIINM u TIOCIIE YFOLLIM

YIIPaBICHYECKHUM pe3yibTaToM. B To ke Bpems
3pPEKTUBHOCTh TAKKE OIPENENISIeTCSI CTOMMOCTBIO
CMSTUCHHS TIOCIIEACTBUH Kpm3uca. TpyIqHO OICHUTH
Takyio 3(PQGEKTHBHOCTh C MOMOIIBI0 KOHKPETHBIX
MTOKa3aTesei, HO €€ MOYKHO OIEHHUTH TI0 yCIIeXaM WITH
pPaCYETHKM IIyTEM.

B xadecTBE  KOHTPOJBHOTO  MOKAa3aTeNs
3(pPCKTUBHOCTH MOXKET HCIIOIB30BAThECA 00
[I0Ka3aTellb CBA3aHHBIA C OCHOBHOH JESTEIbHOCTHIO
npennpusaTas. Ho B 3moxy Kpu3uca aaMHHUACTPAIIHS
HE BCErJa JacT IOJIOXKUTEIbHBIM pe3ynapTaT. Ecnu
OTPUIIATENBHBIA PE3yNbTaT eCTh, TO aHTHKPHU3UCHAS
cTparerusi Obuta BbIOpaHa HEBEPHO H Tpedyer
OpICTpOi cMeHBI. [Ipu 3TOM HCHOIB3yeTCS MEXaHNU3M
AHTUKPU3HUCHOTO MEXaHU3Ma.

MexaHu3M  aHTHKPHU3UCHOTO  YIIPaBIICHHUS,
SBISIAICH OOHAM W3  HOBBIX TEPMHHOB B
SKOHOMHUYECKOH JINTEpaType, CTAHOBUTCSI Bce Ooliee
momymsipHbiIM. C  TOYKHM 3pEHHS TOYHBIX HAayK,
MexaHu3M (rp. mechane - opyxue, coopyxenue) —
YCTPOHCTBO, KOTOpOE IMPeoOpa3OBBIBAaET IIBHKEHUE
OJTHOTO MJIN HECKOJIBKUX OOBEKTOB K ONPE/ICIIEHHOMY
JIBIDKCHUIO JPYruX OOBEKTOB. SIBIsieTcs OCHOBOM

0OJIBIINHCTBA MallvuH, MMPUMEHACTCA BO MHOT'UX

YCTPOMCTBAX, ammaparax " TEXHHIECKHX
coopyxenmusx [10. c. 618].

Korma wmmer peus 00 3IKOHOMHYECKOM
MeXaHHU3Me AHTHKPH3UCHOTO yIpaBJeHHs,
HCO6XO}1PIMO YTOUYHUTH TaKue TIOHATHSA, Kak

PHIHOYHBIA MEXAaHU3M, XO3SICTBEHHBIH MEXaHU3M U
SKOHOMHUYECKUH MEXaHHU3M.

HccnenoBanus, TpoBENCHHBIE B 3TOH cdepe,
MOKa3bIBAIOT, YTO PHIHOYHBIA MEXaHU3M — 3TO
CpPEICTBA, OTHOCALIMECS K pPBIHOYHOM CHCTEME,
KOTOpbIE YKa3bIBAIOT APYr Ha Jpyra U JAEHCTBYIOT
coobma. K HUM OTHOCATCS CIIpOC, TPEIIOKECHUE,
KOHBIOHKTYpa pBIHKA, JEHBIH, NPHOBLUIB, yIIepO,
SKOHOMHYECKAsi OTBETCTBEHHOCTh M KOHKypeHIus [9.
c. 275].

XO35ICTBEHHBI MEXAHU3M IPEIIPUATUAS —3TO

Habop TIPHUHIIHTIOB, METOJIOB " thopm
XO3SHCTBOBaHUS, MOCPEACTBOM KOTOPOTO
OCYIIECTBIISAETCS yIpaBJlieHUE IIPOLECCOM
NPOU3BOACTBA W TPYIOBBIM  KOJUICKTHBOM,

OCYIIECTBIISIETCS] CBSI3b U B3aMMOJCHCTBUE MEXIY
CHCTEMOM YIPAaBJICHUS TPYIOBHIM KOJUICKTHBOM W
OCHOBHBIMH CpelICTBaMH mpou3Bo/icTea [4. c. 128]. B
9TOM  ONIpPENEICHHH TaKKe TOBOPHUTCSA,  YTO
XO3SHCTBEHHBIH MEXaHU3M SBIsieTCS  (aKTOpOM,
BIMSIONIMM Ha Ipolecc Xo3sicTBoBaHusA. OIHAKo,
pOCCcHUiicKie YaeHbIe SKOHOMHCTBI BBIIBUTAIOT B 3TOH
oblacTy  ONHMCaHWe, TpeAcTaBiAiolee  CcoOoi
COBOKYIHOCTb Pa3JIMYHBIX B3MIANOB. T.e. MEXaHU3M
— 9T0 cCHUCTeMa OpraHU3allik, €ro HOCHUTEb,
UCTIOJIHUTENb W Tpouecc. DyHKIUS MeXaHU3Ma
OpraHM3aly — 3TO pe3yJabTaT ee AeATeIbHOCTH [2.
c.49].
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0. OcumoB onuceiBaeT  XO03SHCTBEHHBIA
MEXaHHU3M, KaKk CBOCOOPA3HBIA MEXaHU3M U XapaKTep
XO034MCTBOBAHUS, BCE MHCTUTYThl XO35SHCTBOBAHUS
o0mecTBa, pPETYIATUBHYIO JIEATCIBHOCTh  BCEX
XO3SHUCTBYIOIIUX CyOBEKTOB i CUCTEMY
XO3AMCTBYIOMHKX CYyOBeKTOB 06mIecTBa [8. C. 45].

DKOHOMUYECKUI MEXaHU3M MPEIIPUSITUS — 3TO
CHCTEMa DJKOHOMMYECKMX OTHOIIEHUH, IIJIAHOBOE
yIpaBJieHUE COLIMATbHBIM MIPOU3BOJICTBOM
(oOciyxMBaHMEM), COBOKYITHOCTb HHCTPYMEHTOB,
METOJIOB, TPHHITUIIOB U (POPM, UCIIONB3YEMBIX LIS
JIOCTHIKCHUS BBICOKMX KOHEYHBIX Pe3yabTaToB [5. C.
173].

DKOHOMUYECKHUI MEXaHU3M — ppraar
HEHTPATN30BaHHOTO [JIAHOBOTO yIIpaBIICHHUS,
o0ecIeunBarONMi B3aUMOJIEHCTBHE SKOHOMHYECKUX
WHCTPYMEHTOB U MOTHBAITUH MIPH BBITIOJTHEHHUH TIJIaHA

[6. c. 21].
I[lo wnHamemMy  MHEHMIO, 3KOHOMHYECKUM
MEXAaHHM3M AHTUKPU3HCHOTO YIPABIEHUS — 3TO

COBOKYITHOCTh 9KOHOMHYECKHUX METOJOB, CTUJIEH U
CPeICTB YCTpaHEHHUS KpH3HCa, BO3HMKAIOMINX Ha
OpeAnpusITHH. OTO MHOTOYPOBHEBAasi CHUCTEMa,
OCHOBaHHasg Ha TEXHOJOTHU aHTUKPU3HUCHOTO
ympaBieHus. Ho He crout 3abpIBaTh, dTO
SKOHOMHMYIECKHI MEXaHU3M AHTUKPU3UCHOTO
VIIpaBJICHUS, KOTOPHIN SBISACTCSA €r0 COCTABILIOMICH
4acThIO, ¥ BKIIFOYAET B CeOs TAK)KE OPraHU3aI[OHHO-
aJMUHUCTPATUBHBIM, TPaBOBOMl U  COLMANIbHBIN
MeXaHM3MBI. M KaXkJIpIF W3 HUX SIBJISETCSA OTJIECIHLHOMU
COCTAaBJISIONIEH MeXaHU3Ma AHTUKPU3UCHOTO
yIIpaBJICHUS.

Beibop cmocoba mnpuMeHEHHs ~MexaHH3Ma
AHTHKPU3HUCHOTO YIIpaBICHAS 3aBUCHUT oT
(hMHAHCOBO-PKOHOMHYECKOU CTa0UILHOCTH
MpeanpusaTst. BakHbIM acleKTOM aHTHKPU3UCHOTO

CTPAaTEruuecKol MOJIMTUKHU NMPOTUB Hero. Ilpu 3tom
JKeNaTeJIbHO ~ M3y4uTh  TEKyllee  COCTOSIHHE
MPEANPUAATHS.

AHTHKPHU3HUCHBII MEXaHU3M - 3TO UKJINYECKast
CUCTEMA, KOTOpas COJACHUCTBYET Ha BHYTPCHHUI
JIEATCNBHOCTh  NPEINPHATHS ¥ YCTaHAaBIMBACT
3G QeKTUBHbBIE  IUIIOMATHYECKHE  OTHOLIEHUS
BHEILIHEHN CpeAoH.

OKOHOMHUYECKHH MEXaHW3M aHTHKPH3HCHOTO
YIipaBJICHUA, KOCBCHHO BIIUACT Ha BCC
9KOHOMUYECKHE OTHOIIEHUsI W TIPOIIECCHI,
OCHOBaHHbIE Ha OOLIeM MeXaHu3Me paboThI
npeaupusaTas.  O(Q(HEeKTHUBHOCTE  MHHOBAIIMOHHOM
JICATENIFHOCTH B KPHM3HMCHBIN IEPHOJ  OIpeaeiseT
JIOCTIKEHHE SKOHOMHYECKOTO MeXxaHu3Ma (puc. 2).

CoriacHoO pHCyHKa, 3KOHOMHUYECKUI MEXaHU3M
AQHTUKPU3UCHOTO YIIPABJICHHUs OKa3blBaeT KOCBEHHOE
BIMSHUE HA OKOHOMHYECKHE IIPOLECCHl dYepes
OKOHOMHYECKHE MEXaHH3Mbl W JpYyrHe CpeJCTBa.
OTOT  ypoBEHb  BO3ACHCTBUSA  OMNpENEISIETCS
SKOHOMHUYECKOH SPPeKTUBHOCThIO. C 3TOW TOYKH
3pEHHUS €CTh BO3MOXKHOCTD C/IEJIaTh HAYYHBIC BHIBOBI
00 DKOHOMHMYECKOM MEXaHU3ME aHTHKPH3HCHOTO
yIpaBJIEHUS.

Ha nHam B3risin, SKOHOMHYECKHH MEXaHU3M
AQHTUKPU3UCHOTO YIpPAaBJIECHHUs IPEACTaBIseT cO00ii
COBOKYITHOCTh 9KOHOMHUYECKHX METOIOB, METOJIOB H
MHCTPYMEHTOB HPEOI0JICHUS KpH3uca Ha
IOpeAnpUsATHA. OTO MHOTOYpPOBHEBas CHCTEMa,
OCHOBaHHasT Ha TEXHOJOTMH  AHTHKPH3HCHOTO
ynpasieHuss. Ho cineayer umers B BHAY, 4TO
9KOHOMUYECKHH MEXaHNU3M AQHTUKPU3HUCHOTO
yipaBJC€HUA  ABJIACTCA YaCTblO AHTUKPU3HUCHOI'O
MEXaHU3Ma, KOTOPBIM BKIIOYAaeT OpraHW3alOHHbIC,
aJIMUHHCTPATUBHBIE, IIPaBOBBIE, COLMAIBHBIE U
HHTCTPAIIUOHHBIC MEXaHU3MBI. Bce onm sBisitorcs

YIiipaBJCHUA SABIIACTCA HpaBI/IJ'II)HHﬁ BI)I60p YaCTbIO AaHTUKPU3UCHOT'O MEXaHNU3Ma.

- - ’BKOHOMH‘{CCKI/IC OTHOUICHUA U MPOUECCHI Tl ~

Xo03s1iiCTBEHHBII
MEXaHH3M

Xo03s1iiCTBEHHBII
MEXaHU3M

DKOHOMHUYECKUI
MeXaHU3M
AHTHKPU3UCHOTO
VIIpaBICHUS

HHcTyMeRTEI

X0351CTBEHHBII
MEXaHH3M

Xo03s1iicTBEHHBII
MEXaHU3M

Puc. 2. Bausinne 3KOHOMHY€CKOI0 MeXaHH3Ma AHTUKPU3UCHOI'0 YIIPABJICHHE HA IKOHOMHUYCCKHNE
OTHOILICHUSA U NMPOLECChI.
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HpOHeCC BHeI[peHI/Iﬂ SKOHOMHUYECCKOI'O HpeﬂHpI/IHTI/If/'I, OKOHOMHUYECCKHN HCECOCTOATCIIBHBIX H

MeXaHW3Ma aHTHKPU3UCHOTO YIIPABICHHS BKIFOYACT
B ce0s CIIeyIONe MEPHI:

- aHaNM3 M JUArHOCTHKA KPU3HCHBIX CUTYAIUi
Ha Hpe}:[HpI/IHTI/II/I;

- pa3paboTka TpOTpaMMbl  (PHHAHCOBOM
peabuuTanuu;

- pa3paboTKa CHCTEMBI SKOHOMHYECKOTO
CTHMYJIUPOBAHUS U JIBIOT;

- IEepecMOTpeTh YyCTaB MpeNupusiTHsS U
aJanTanus K mpoIeccy;

- peryimpoBaHue BHYTpPEHHEHN

WH(POPMAIIMOHHOM CHCTEMBI,

- OpraHu3anys BHyTPEHHUX y4ETOB;

- pa3pabotka 3(PeKkTHBHON MapKETHHTOBON H
WHBECTHIMOHHOM MOJIUTHKH.

DKOHOMHMYECKHII MEXaHU3M [peAIaraeMoro
AQHTUKPU3HUCHOTO YIPABIICHHUS 3aBHCHUT OT IPUYMH
BO3HMKHOBEHHsI KPU3UCAa M YPOBHS HalpsSHKEHHOCTH
Ha NMPENpUATHA. DKOHOMHUYECKHN MEXaHH3M CTaHET
OoJiee CIOXKHBIM, €CIIM KPU3UC YrIIyOMTCS M OyayT
HNPEANIPUHATEl  yCHIMsS 1O €ro JHUKBHJauuu. B
pe3ysibTaTe HMCCIEAOBaHUS CTAIO0 OYEBUIHBIM, YTO
OyayT peasM30BaHbl JBa METOAA  YIy4llIEHHs
SKOHOMHYECKOTO  MEXaHW3Ma  aHTHKPHU3HCHOTO
VIpaBJICHUS C [ENbI0 CHIDKCHHS pHCKa Ha
MIPOMBIIICHHBIX MIPEATIPUATHSX.

Ilo nepsomy crocol0y  BKOHOMHYECKHI
MEXaHNU3M COBEPIIEHCTBYETCA3a cuer
MHTEHCH(UKAINU BHYTpCHHEH
MOJMTHUKUYIIPABJICHUS TIPEIPUITHEM, & TI0 BTOPOMY
cnoco0y, 3a CcYeT TOCyJapCTBEHHOM MOIJIEP)KKH H
CTUMYJIMPOBaHUSl ~ DKOHOMHYECKOTO  MeXaHU3Ma
AQHTUKPU3UCHOTO YIPAaBIECHUS Ha IPEANPUATHH.
[TepBrIii MeTOA BKIIIOYAET B ceOs:

- peryinupoBaHue BHYTpPEHHEN
MHQOPMAIIMOHHON CHCTEMBI IIyTEM HENPEPHIBHOTO
aHaJIM3a X035 CTBEHHOMN JIEITEIbHOCTU MPEIIPHSATHS
1 OecHpUCTPACTHOM AMArHOCTUKH SKOHOMHYECKOM
CUTYaIIH;

- COBEPIIICHCTBOBAHNE MIPUHIMTIOB
AHTUKPU3UCHOM CTpaTerny Ha OCHOBE ONTHMAJILHOM
IIPOrpamMMbl (PUHAHCOBOTO 0370POBIICHUS;

- pa3zpaboTka 3(pPEeKTHBHON MHBECTUIIMOHHON H

MapKETHHTOBOM HOJIUTHKH B YCIOBHSIX
9KOHOMHYECKOTO CIIaJia;

- YCTaHOBUTH  A(P(QEKTHBHYIO  KaJpOBYIO
NOJUTHKY  Ha TIPEIPHATHH, CTUMYJIHPYS

npodeccCHOHAFHOE pa3BUTHE PAOOTHUKOB.
Bropoii MeToz BKITtO9YaeT B ce0sl caeayromiee:
- COBEpIICHCTBOBAHUE IPABOBBIX AaKTOB IO

MOHHUTOPUHTY n JUarHOCTHUKE
XOSHﬁCTBCHHOﬁﬂCHTeHBHOCTH npeanpusaTrs, a TaKKe
CTUMYJIOB JUISL Oopranusalun AHTUKPU3UCHOTO

YIIpaBIIEHUS Ha MPEIIPHUITHSIX;
- pa3paboTKa HOBBIX MEXaHM3MOB (DMHAHCOBOI
HOJIIEPKKH KPYITHBIX TIPOMBIIIICHHBIX

yYOBITOYHBIX;
- COBEpILCHCTBOBAHHE CHCTEMbI IOBBIIICHUH
KBaITH(pUKAUH KaJIpOB.

Conclusion

B Hacrosiee BpeMsi 3KOHOMUYECKUN MEXaHU3M
AHTUKPU3UCHOTO YIPAaBJICHUS CTAaHOBUTCS Bce Ooiee
CJIOKHBIM M CTAHOBUTCSI HEMIPEMEHHBIM MPUHIIUIIOM
COBPEMEHHOTO YIIPaBICHHUS. 310 MOJKHO
NPOWUIIOCTPUPOBATh PACTYIIUM YHCIOM METOJIOB
ynpaBineHus. B mocnenHee Bpemsl HCHOJIb30BAHUE
YeJI0BEYECKOro (hakTopa M CBA3aHHBIX C HUM
TICHXOJIOTHYECKUX (DaKTOPOB B OOpHOE C KpU3UCOM
CTaJIO MOMYJISIPHBIM.

Takass cuTyalust IIOJIOKUTENBHO BIMSAET Ha
PBIHOYHYIO KOHKYpeHIUI0 komnanuu. Iloromy uro
BCE MEpOIPUATHS M3 CPEACTBA KOHKYPEHIMH
HCIOJB3YIOTCA IpeaAnpUuATUAMUA. Bo3MoxxHOCTB
CHIDKEHUS 3aTpaT MPAaKTHUECKN OJMHAKOBA /IS BCEX
npeanpusTuid. VIMEHHO MO3TOMY CHUXKEHHE 3aTpar
COIIPOBOXKJAETCS MOBBIIIEHUEM
MPOU3BOAUTENBLHOCTH Tpyza 3a cyer
MICHUXOJIOTHYECKUX (haKTOPOB.

Beibop Merosma aHTHKPH3HCHOTO MEXaHH3Ma

VIpaBJICHUS ~ 3aBHCUT  OT  (UHAHCOBOM W
9KOHOMHUYECKOH  YCTOHYMBOCTH  HPEAIIPUATHS.
COOTBETCTBEHHO  aHTUKPU3UCHBIE  MEpHl  Ha

MPOMBIIIICHHBIX MPEANPHATHIX HOAPA3IEISIIOTCS Ha
CIEIYIOIINE BUMBL:

I. AHTHUKpPHU3UCHBIE
MEpOINpUATHS Ha  OKOHOMHYECKH
NPEANPUSTHSIX.

2. Mepbl 1O yIOYYOIEHUIO JEATEIBHOCTH
NPEANPUSITHH, HA CTaJIUH KpHU3HCA.

3. Mepsl  ympaBieHHA
MPEANPUSTHH B 000UX CITyJasX.

MeponpusiTrsi, KOTOPbIE HCIOJIB3YIOTCS B 000UX
CIlydasx BKJIOYaeT B ceOs: yIpaBlieHHE PHCKAMHU;
yIIpaBlICHUE NI€PCOHATIOM; YIIpaBlIeHUuE 1eOUTOPCKOH
U KPEAUTOPCKOH 3aI0DKEHHOCTHIO; aHTUKPU3HCHAS,
(mHAaHCOBas, MAapKETMHIOBass W WHBECTUIIMOHHAS

MpoHIaKTHIECKUE
CTaOMIIBHBIX

pUCKaMu JJIs

HOJINTHKA, HpeKpanieHne HEpPEHTA0EIEHOTO
NPOU3BOJICTBA.
Ecmn YPOBEHB addexTuBHOCTH Mep

AHTHKPU3UCHOTO YIpaBieHus: Oymer pa3paboTaH Ha
OCHOBE CBOMCTB CHCTEMBI HPEANPUATHS, PIHOYHON
MO3WIMH W JPYIMX aHAIOTHYHBIX ITOKa3aTelieH, B
OCHOBHOM, 10 YETKOMY IIJIaHy, TO YpPOBEHb
AQHTUKPU3UCHOTO YNPABICHUS ONTHMHU3UpPYETCS H
CHU3UTCS BEPOSATHOCTb BO3HUKHOBEHHUS PHCKOB.
OpHako 3¢ PEKTUBHOCTD AHTHKPU3HUCHOTO
YIpaBICHUSI HE OTPAHHYMBACTCS TEOPETHUECKON
pa3zpaboTkoii nmaHHBIX MepomnpusaTui. s ero
peanu3anud  HEOOXOAMMO IIOCTENEHHO IPOWTH
HECKOJIBKO 3TaroB.
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BJIMSHUE ONIPEAEJAIOHNINX TAPAMETPOB HA PACITPOCTPAHEHUE JETOHAIIMOHHBIX
BOJIH B 'A30B3BECSX B PE3KO PACIHIUPAIOININXCS TPYBAX

Aunnomayusa. B pauvkax mooenu O08YXMEPHO20 OCUCUMMEMPUYHO20 HECMAYUOHAPHO20  OBUINCEHUS
peazupylowel cmecu 2dza U YACMuy YHUMAPHO20 MONIUEA 6bINOIHEHO MAMeMAmuiecKoe MoO0eiuposanue
MEXAHU3MO8 PACNPOCMPAHEHUs 80JIH 2OPEHUs U 2eMmepO2eHHOl OeMOHAYUU 8 Pe3KO PACUUPAIOWUXCS MPYOax.
H3yueno enusnus 2eomempuieckux napamempos mpybonpogooa u pasmepa 4acmuy Ha — pacnpocmpaHeHue
O0EMOHAYUOHHBIX BOJIH 8 2A30836€CSX YHUMAPHO20 MONIUBA.

Knrouesvie cnosa: copenue, demonayus, yOapHAs GOIHA, MAMEMAMUYECKAS MOOENb, YHUMAPHO20 MONIUBd,
Maccogoe cooepaiicanue 4acmuy.

Brenenune MEHSIIOTCSI ~ CYIIECTBEHHO,  MHOTO Gounblre
[Mpobnema pacrpocTpaHeHUs! JIETOHAIMOHHBIX XapaKTEPHBIX Pa3MEPOB YACTHIL U PACCTOSHUN MEWKILY
BOJIH B pE3KO pACHIAPSIIOIUXCA Tpybax Obuia HUMH; IPQPEKTH BA3KOCTH M TEILIOMPOBOTHOCTH
M3Y4EHO YHMCICHHO M JKCIEPUMEHTAILHO B paboTax CYILIECTBEHHBI JIMIIb B IpOLEccax B3aUMOJCUCTBUS
[3-9]. B Hacrosiuieii paboTe, YHCICHHO UCCICAYETCS ra3a ¢ 4acTHIAMH; YaCTHIbl YHUTAPHOTO TOILTHBA
BIIVSIHUE OCHOBHBIX OIIPEACIAIONIUX IapaMeTpOB HEC)KUMACMbI M UMCIOT cepruueckyro Gopmy; cMech
rasoB3Beceil W TpPyOOmNpoBOJa HAa  MPOIECC - JIOKAJILHO MOHO/ICIIEPCHAS; 00beMHOE
pacnpocTpaHeHus HeCTallMOHAPHBIX JIETOHAIIMOHHBIX coJiep)KaHue YacTHIL a’pOB3BECH BeCbMa
BOJIH B PE3KO PaCIIUPSIOUINXCS TPyOax. HezHauntensHO (0,1%), Tak, YTO CTONKHOBEHHE
MEXTY YacTUI[AMH HE YYUTBIBAIOTCSL.

OcHOBHBIE ypaBHEHHSI. JloNOHUTENBHO TIpennonaraeTcs, 4Yro MpPOLECCH
ITycte wuMeeTcss cMech ra3za ¢ TBEPABIMHU BOCILJIAMEHEHHSI M TOPEHUSI OCYIICCTBISIOTCS TPH
YaCTULAMHM YHUTapHOTO ToIuuBa. [l onucanus ee TeMIIEpaType YacTUL] YHUTAPHOTO TOIUIMBA, PABHOM
JIBIDKEHHSI UCTIOJIB3YIOTCS  CICAYIOLIHE JTOMYIICHHS TEMIIEPaType PAa3I0KEHHs, a MPOJYKThl TOPECHHS
[1; 2]: paccTosiHUS, Ha KOTOPBIX MapaMETPBI TCUCHHS B3BeCH, oOOpasyromyecss B 30HE XUMHUYECKOH

~ .
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peaKkmuu, SBISFOTCS  WACANBHBIM  KaJOPHYECKH
COBEPILEHHBIM Ta30M.

B pamMkax mOpUHATHIX NOMYILIEHHM cucTema
T PepeHIHATHHBIX YpaBHEHUH JBYXMEPHOTO

0 Py n 0 PV, ¥ 4 0 Py Vi,
ot ror 0z

on onv,r onv,,
— 4+ +

ot ror 0z

9piVir O0pVirVir T 0piVir Viz
+ +

=(k-DJ (k=12

OCECHMMETPUYHOTO HECTAIlMOHAPHOTO  JIBMIKCHHUS
pearupyroleil cMecH rasa U 4acTHl] YHUTAPHOTO

TOIUIMBA MOJKET OBITH 3aIlCaHa B CJICOYIOIIEM BHUIC
[1;2;9]:

0P, + 0 PaVar n 9 PyVa,

=-1,
ot ror 0z

+(2—i)g—f= 1) (Fy -v,)

ot ror 0z )
9piViz 9PVirVizt 0 pjVi; Vi . op i
+ + +(2-1) =/ =(-1)"(F, = Jvy,),
ot ror 0z (2=07, = CD(F = Jvz,)
6,02 62 apzezvzrr apz eZ VZZ
N + =Qn(-J)-Je,,
ot ror 0z Qu(=J)=Je,
22: dpi E; +5(pi Ej +aj p)Vvir r +5(Pi Ei+ai p)Vi; 0
4 ot ror 017 ’
=1
0 0
PL = 2 P

0 0 0
P11 = Puli P = P1aly. P11 = Pl

1 3
v2 =y 24y2 azz—ﬂd n,
i =Vt 6

3,&605 OpeACTaBJICHbBI YPAaBHCHUSA COXpPAaHCHUS

Macc  HMHEPTHOTO rasa (k= ), ra3o00pa3HbIX
MIPOJTyKTOB FOPEHUS (k =2) 1 9aCTHLl YHUTAPHOTO
TOIUIMBA, YpaBHEHHE COXpaHeHHUs qucia

JHCIIEPCHBIX  BKJIIOYCHHH, YpaBHEHUS COXpaHEHHs
UMITyJIbCOB  (pa3 B MPOEKIMAX Ha OCH JEeKapTOBOI
cucremsl koopmuHar | w Z, ypaBHeHme npuroka
TerIa K JUCIEPCHON (ha3e M ypaBHEHHE COXpaHEHUS
mosHON »Heprum cmecu. Unaekcer “1” u “2” BHU3Y
OTHOCATCS K IapaMeTpOM Ta30BOH M JAWCIIEPCHON

0
P P
bas; u NpUBEIEHHAss M WCTHHHAs
IJIOTHOCTH K — ¥ KOMIIOHEHTBHI Tra3oBOH (haswl;
0

Pis Py Vi a6, E
— COOTBCTCTBCHHO

CpeZ[HﬂfI 1 UCTUHHAaA IIJIOTHOCTH, MacCOBas CKOpOCTB,

2
p :Z Pux =p10 RT,

Pk =p10k Ry Ty, k=1

2
0
€, :lekelk =C,, (T, -Ty) +e; ,

k=1

0,
. . n(z) =
a, +a,=1 E = +05v] (i=12), 1, z>0.

PL=PutPa P =pga2,
z2<0

0o0beMHOE coJiep)KaHne, yIeldbHbIE BHYTPEHHSS M

(i=12); Vi

noiHas dHepruw | — i Qassl

- Vv
'Z — KOMIIOHEHTBI CKOPOCTH ;N — 4Kcio

JUCIICPCHBIX YaCTUI] B €AUHUIIC o0bemMa CMECCH, d -

JAUaMETp YacCTull; p— JIaBJICHUE Ta30BOM CMECCH;

FFF

L' ¢ Z — COCTaBISIONIME CHJIBI MEX(pa3HOTO
TpeHus; Q — MHTEHCHBHOCTBH TEIUIOOOMEHA MEXKTY
Ta30BOH U qucnepcHoit (azamu; J — HHTEHCUBHOCTh

Mex($a3zHOTO  MaccooOMeHa,; mo_ eIMHAYHAS
¢ynkus XeBucaina.
Ucnonp3yrores YpaBHEHUS COCTOSTHUSA

WACATHHOTO KAIOPWYECKA COBEPIIEHHOTO Ta3a H
HEC)KMMaeMbIX TBepAbIX yacTuil [ 1, 2]:

Py =const, )
€ = Cyy (T,=Ty) +8y

eZ = C2 (TZ _TO )+eg ! (2)
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D D 2 2
0 0 0 0 120 | — —
e, —€, =Q - 0 01 Rl_lelek J Cvl_lek Cutk s
Pro P k=1 k=1
: P
0_ 0 _ P
& _lekelk’ Xy = ' , ,
k=1 P (R,, c,.C,,e , e , T =const; k=1 2).

R :
rae T e HaplUaIbHOE TaKKe yHelbHas TEIIOEMKOCTh WYACTHIL; -
JaBIeHHE, Tra3oBas HOCTOSIHHAS,  yIeJbHas L QO
TEIUIOEMKOCTb IIPU TOCTOSIHHOM 00beme, yAenbHas Temneparypa i — i ¢asbr; — TCIUIOTBOPHAA
BHYTPEHHSS SHEPruss K —TO Ta30BOr0 KOMITOHEHTA; CIOCOOHOCTH  yHWTapHOTO  TommmBa. Hiokrim
X uHaekcoM “0” o0o3HaueHbl mapameTpbl (az u

1k MaccoBasi KOHIIEHTPAIHS k — oi T
R C. ¢ KOMIIOHEHT TIpH TeMIlepaType O .
1, 1 vl Y2

COCTAaBJIAIONIEH Ta30BOM CMECH;
ra30Basi HOCTOSIHHAS W yAEIbHAs TEIIOEMKOCTh IPH
MOCTOSTHHOM 00BEME Tra30BOM CMeCH B IICJIOM, a

Fj2

Q=7dA Nu(T,-T,) n,

0 —
Re=£ﬂXLJEE. Nu=2+06Re"2Pr

Hy

‘Vl —V, ‘=[(Vlz —Vy, )? (Vg —Vy, )2]1/2

1 zd
5Cd plo‘vl _Vz‘(vlj Vi) ——

Cucrema ypasueHuit (1) m (2) 3ambIkaercs
MyTeM 33JIaHHsl 3aKOHOB MEX(a3HOTO CHIIOBOTO U
TEIJIOBOTO B3aUMOJCUCTBUS T'a30BOM U AUCHEPCHOU

da3 [1; 2]:

2
n, j=r,z,
4 J
24 4
=—+—+04,
“ Re JRe
Pr—M
Ay

©)

i

2 2 2
Cplzlekcplk , ﬂ-lzlekﬂ-lky lulzlekrulk .
k=1 k=1 k=1

C d
3mech — KO3 PUIHEHT a3POJTHAMUYECKOTO

COTIPOTHUBIICHUSI TBEPAON CHEpUIecKON HYacCTHIIEI,

Re, Nu, Pr

— uucna PeitHonbaca, Hyccenbra,

c c A
[pauars; PL oy TPk Hi oy ’ulk, ﬁ'l u ko
VIOCTBHBIE  TEIUNIOEMKOCTH  TPH  MOCTOSIHHOM
JABJIEHUHY,  JUHAMUYECKUE BA3KOCTH W

KOA(QQUINEHTHl TETIONMPOBOIHOCTH Ta30BOH CMECH
1 LIEJIOM U €€ KOMIIOHEHTOB.

WMHTEeHCUBHOCTh 00pa3oBaHUs Ta3000pa3HbIX
IIPOJIYKTOB TOPEHMs YacTHI YHUTAPHOTO TOILIMBA
3a/1aeTCs IO MOJIeNU TocToHoro ropenus [9; 10]:

2

P n(T, =Ts),

J = 7zp)d*nvg
0

(4)

S

rae, — TeMIeparypa pas3lIoKEHUs YHUTApHOIO

ue

|4
S — KOHCTAHTBI TOPCHUA.

TOILJIMBA,

IMocranoBKka 3axa4u.

PaccmarpuBaercss  mpocToil  TpyOOIpPORBOS,

COCTaBIICHHBII 13 TPyO Pa3HOTO AMAMETPa, Dl
D2 (cMm. puc. 1), 3anOJHEHHBIH OJHOPOIHOM
a3pOB3BECHI0 YHUTAPHOTO TOIUIMBA. JIEBBIM KOHel
TpyOB! (z=0) 3aKpeITh, a npaBbiii (z=L) oTkpbITh. B
HavyalbHbII MOMEHT BPEMEHH Y JIEBOTO TOpIa TPYOBI
B obmactu 0 co3maercsi BO3MYyIIEHHE TIa3a B BHJC
TPEYroJIbHOM yIapHOW BOJIHBL, BOCIUIAMEHSIOLIEE
a’poB3BECH B 30HE | y3kOoW dacTu TpyOOTpOBOJA.
IIpu  ycnoBuu JOCTaTOYHOCTH SHEpruu
WHULMUPYIOIIEH yIapHOW BOJIHBL, TpeOyeTcs
CMOJIEIIMPOBaTh B3PHIB a9POB3BECH TAKHM 00pa3oM,
9TOOBl B Y3KOH gacTH  TpyOoIpoBoa

n
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C(bOpMI/IpOBaJ'IaCI) CTallMOHapHas BOJIHA Ta30B3BCCAX YHHUTAPHOI'O TOIJIMBA Ha BO3MOXKHBIX

TeTEepOreHHON JETOHALUY, KOTOpasi B MOCIIEYIOIEM
JIOJDKHA BBIMTH B IMHUPOKYIO YacTh 2 TPyOOIpoBoAa.

PEXHUMOB PACHpPOCTPAHEHUE BOJIHBI TOPEHHS B 30HE
BIIMSTHUSI MECTHOTO CONIPOTHUBIICHHUS, 00YCIIOBICHHOTO

Tpedyercs U3Y4YUTh BIIUSTHUE OCHOBHBIX
OTIpeACISIIOIINX ~ TapaMeTpoB  TpyOompoBoma M

BHE3AIHBIM pacuivpe HUeM JByX(a3zHOro MOTOKa.

-~
t

2

Pucynok 1 - CxemaTnueckoe npejactraBjieHue npocroro Tpyoonposoaa: Li, Di— niauna u BHyTpeHHUH
auamerp i — ro yuyactka Tpydonposoaa (i=1, 2); 0 — 061acTh yIapHOro HHUOUHPOBAHUSA B ra3ze JIMHO

L, =z
0 ", 1m 2 - obaacTu TPyGONpoBo/a, 3aM0THEHHbIE 29POB3BECHI0 IOPOXA, C MPOTSKEHHOCTAMH
L, =z -L, L, =z.—(L,+L,). z.
H ; - 0ceBas KOOPAMHATA MeCTAa BHE3ANHOI0 pacliupenus Tpyo.

I'panuunbie YCIIOBUSL  3aJlaydl  3aJaroTcs MPUBEJICHHBIM B pabore [ 9], a B MIMPOKOH dYacTu
aHAJIOTHYHO B padorte [9]. 3a/1ar0TCA CIEAYIoeM 00pa3oM:

HavaneHble  ycioBus B Y3KOM  4acTu
TpyOompoBoa MIPUHUMAOTCS aHAIOTUYHO

Vi, =V, =0 p=py; T =T; ploz(plo,l)o; P2 =0; P =pay;
Vo, =V, =0, T,=Ty; a=1l-a,; p,=pja,; a,=a,, N=n,

2,<7<Z.; O0<r<R,.

Vi, =V, =0 p=py; T =T; pf:(p&)o; P2 =0 p=prey; o =1

2.<72<1Z., Ry <r<R,.

3amayua penranach YACICHHO METOJIOM KPYITHBIX
gacturl [11]. PacdeTsl BBIMONHSIUCH IJI CMecCei
BO3/yXa M YaCTHUI[ TIOPOXa.

Bce Brrunciaenust OCYHICCTBIIAJIMCH JJIA JJIMHBL

Hike mpoBeneHbl HEKOTOpbIE —Pe3yJbTaThl
YUCICHHOTO WCCIEIOBAaHUS BIHUSHHUA TI'COMETPHH
TpyOorpoBoIa u pa3mepa YacTHIL Ha
pacnpocTpaHeHHWEe  JIeTOHAl[MOHHBIX  BOJH B
ra30B3BECIX YHUTAPHOTO TOTLIHBA.

Ha puc. 2 noka3zaHo BIUsHUE U3MEHEHUS y3KOH
" IIAPOKOH 4acTH TpyOOTIpoBOIa Ha
pacnpocTpaHeHusl JIeTOHAIIMOHHBIX BOJH. J[uamerp
YaCTHUI[ YHUTAPHOTO TOIUIMBA COCTAaBIST U2=3 MKM,
HayaJlbHOE OTHOCHUTEIBHOE MAacCOBOE COJEpKaHue
gacTur, B cMecdu Mp=1. Pammyc y3koil wuactu
TpybomnpoBoma paBeH Ri1=0.04 M, a pammyc ero
mupokoit wactu Rp=0.12 m (a), R1=0.1 M, Ro=0.3 m
pamuyc ero MUPOKOH yacTu (RZ) BapLUPOBAJICS B (6). IIpu R:1=0.04 M, R»=0.12 M. mepexon k
0.08<R. <15 u KoJieOaTenbHOMY XapakTepy JaBIeHHA HaOIronaeTcst

=2 = JUIIF B Hayaje IMHPOKOH dYacTH TpyOOImpoBoa
(puc.2(a)), a mpu R1=0.1 M, R,=0.3 M UHTEHCHBHEIC
KonebaHus JaBJICHHS HaOMIOZAaeTcsl Ha y4JacTKe
25<z<35 M (puc.2(0). BosHUKHOBEHNE HHTEHCUBHBIX

MHULMMPYIOWIEH yIAapHOW BOJHBI Z¢ =04m. B
OCHOBHOW CEpHU PacyeTOB II0JIAranoch, 4TO YHCIIO

Maxa ymapHOH BOJHBEI Mo =9. Koopnunatst
Z:,Z. 1 L. nonaramich pasubiMu 0.4, 251 50 m. B
pacuerax paguyc y3koil uactu tpy6omposoga ( R;)

sapbuposaicst B unrtepsaie 0.04<R <0.3m, a

HUHTCpBAJIC

HekoTopblie pe3yJbTaThbl PacueToB.
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KoyieOaHui OOYCIIOBICHO YBEIMYCHHUEM CKOPOCTH
MOIEePEYHON JeTOHAIIMOHHBIN BOJIHBI C ©3MEHEHHUEM B
OTIpE/ICTICHHBIX TIPeieNiaX JUaMeTPOB TPYOOTIPOBOIA.

P/py P/py
a) 0)

.
30 - 60 1
20 - 40 N
10 A 20 -
O T T 0 T T

Z, M zZ, M
24 32 40 24 32 40

PucyHok 2 - Orudamomue MaKCMMAJIbLHBIX JaBJeHMII HA 0CH CHUMMETPHH B IIMPOKOH YacTH TPYOONpoBoaa:
d2=3 mxm; m2=1; R1=0.04 m, R2=0.12 m (a), R1=0.1 m, R2=0.3 m (0).

Ha puc. 3 noxasaHo BiIMsSHHE HW3MEHEHUS TpyOOIIPOBOJIa MHTEHCUBHOCTh KOJIEOAHUS aBIECHUS
MIMPOKON YaCTH TPyOOIPOBOAA HA PACHPOCTPAaHEHHS yBenuuuBaeTcsi. B obomx ciydasx HaOmogaercs
JICTOHAIIMOHHBIX BOJIH B Ta30B3BECSIX YHUTApHOIO IPOJOJKEHUE JETOHAIIMOHHOIO MPoIiecca.

torumBa. C  yBeIMYEHHMEM  IIHPOKOM  YacTH

/P, 2) PP,
0)

60 - 80 A

60 4
40 - .

40 -
20 -

20 4
0 L] L] O T T

zZ, M zZ, M
24 32 40 24 32 40

Pucynok 3 - Orubamomme MaKCHMAJILHBIX AaBJICHUI Ha 0CH CHMMETPUH B IIMPOKOH YacTH TPyOOnpoBoaa:
d2=3 mxm; m2=1; R1=0.1 m, R2=0.3 m (a), R1=0.1 m, R2=0.4 m ().

Ha puc. 4 npuBenensl  orubaromme my=1. Pamuyc y3koil yacTu TpyOOmpoBOoIa pPaBEH
MaKCHUMAaJIbHBIX JIaBJICHUI 3a BOJHAMHU TOPEHHS Ha R1=0.2 M, a paguyc ero mmpokoii yactu R>=0.5 M.
OCH CHMMETPHH B IIHPOKOH YacTH TpyOOIIPOBOIA IPH KpuBsie 1 ¥ 2 COOTBETCTBYIOT YaCTHILIAMHU JJHAMETPOM
pa3IUYHBIX AMaMeTpax pasMepe yactul 3 u 30 MKM. d>=3 u 30 MKM. AHAJIN3 YKUCIICHHBIX PE3YJIbTATOB
HauvanbHoe OTHOCHTENBHOE MacCOBOE COIEpKaHHe CBUJETENIBCTBYIOT, YTO C YBEIMUYCHHEM pa3Mepa
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YJacTULl BOCCTAHOBJICHUE ACTOHAMOHHOT'O IIpOoLecca

3amnma3abIBacT.
p/po
60 A
40 - 1
20 - 2
0 T r
Z,M
24 32 40

Pucynok 4 - Orudamomme MaKCHMAJILHBIX AaBJICHUI 32 BOJJHAMH I'OPeHHUS YacTHI Pa3JIHYHOI0 JHAMETPA Ha
ocH CHMMETPHH B UIMPOKOii yacTu Tpydonposoaa: mz=1; R1=0.2 m, R2=0.5 m, 1- d2=3 mkm; 2- d2=30 Mmkm.

Takum 00OpazoM, B pe3yipTaTe MPOBEICHHOTO
YHCJIEHHOTO MCCIIEI0BAHUS YCTAHOBIICHO, YTO pa3Mep
Y3KOH W OIMPOKOH dYacTH TpyOOmpoBOAa, a TaKKe

pa3Mep 4acTULl YHHTAapHOI'O TOIUIMBA CYILIECTBEHHO
BIIMSET HA CTPYKTYPbl JETOHALMOHHBIX BOJH B
ra3oB3BECAX YHUTAPHOI'O TOILIMBA.

References:

Nigmatulin, R. 1. (1987). Dinamika
mnogofaznykh sred. (p.464). Ch.1. Moscow:
Nauka.

Kutushev, A. G. (2003). Matematicheskoe
modelirovanie  volnovykh  protsessov v
aerodispersnykh i poroshkoobraznykh sredakh.
(p.284). SPh: Nedra.

Kratova, Y. V., Fedorov, A. V., Fomin, V. M., &
Khmel', T. A. (2010). Rezhimy rasprostraneniya
ploskoy detonatsii v gazovzvesyakh v kanalakh
s razryvom secheniya. Fiziko-khimicheskaya
kinetika v gazovoy dinamike. Tom 9, pp.1-8.
http://www.chemphys.edu.ru/media/files/2010-
01-12-005.pdf

Kratova, Y. V., Fedorov, A. V., & Khmel', T. A.
(2009). Difraktsiya ploskoy detonatsionnoy
volny na obratnom ustupe v gazovzvesi. FGV, T.
45, Ne 5. pp. 95-107.

Kratova, Y. V., Fedorov, A. V., & Khmel', T. A.
(2011). Rasprostraneniya detonatsionnykh voln
v gazovzvesyakh v kanalakh s vnezapnym

rasshireniem. Fizika goreniya i vzryva, T. 47, Ne
1, pp. 80-91.

Arienti, M., & Shepherd, J. E. (2005). A
numerical study of detonation diffraction. J.
Fluid Mech. 529, pp. 117-146.

Pantov, E. G., Fischer, M., & Kratzel, T. (1996).
Decoupling and recoupling of detonation waves
associated with sudden expansion. (pp. 131-
137). Shock Waves.

Fedorov, A. V., Kratova, Y. V., Khmel', T. A., &
Fomin, V. M. (2008). Rasprostranenie udarnykh
i detonatsionnykh voln v kanalakh razlichnoy
geometrii % gazovzvesyakh. Fiziko-
khimicheskaya kinetika v gazovoy dinamike.
Tom 7. Elektronnyy  zhurnal, nomer
gosudarstvennoy registratsii 0420700013. ISSN
1991-6396
http://www.chemphys.edu.ru/media/files/2008-
09-01-006.pdf

Kutushev, A. G., & Shorokhova, L. V. (2003).
Chislennoe issledovanie protsessov goreniya i

Philadelphia, USA

45

(2 Clarivate

Ana lytics indexed


http://www.chemphys.edu.ru/media/files/2010-01-12-005.pdf
http://www.chemphys.edu.ru/media/files/2010-01-12-005.pdf
http://www.chemphys.edu.ru/media/files/2008-09-01-006.pdf
http://www.chemphys.edu.ru/media/files/2008-09-01-006.pdf

10.

ISRA (India) = 3.117 SIS (USA) =0.912 ICV (Poland) =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1.500 SJIF (Morocco) =5.667 OAJI (USA)  =0.350
detonatsii aerovzvesey unitarnogo topliva v unitarnogo topliva % rezko

rezko rasshiryayushchikhsya trubakh.
Khimicheskaya fizika, 7. 22, Ne 8, pp.94-99.

Burnashev, V. F., Nazarov, U. A, &
Khuzhaerov, B. K. (2016). Detonatsionnye
volny v  polidispersnykh  gazovzvesyakh

11.

rasshiryayushchikhsya trubakh. Izvestiya RAN.
Mekhanika zhidkosti i gaza, Ne 4, pp.72-79.
Belotserkovskiy, O. M., & Davydov, Y. M.
(1982). Metod krupnykh chastits v gazovoy
dinamike. Moscow: Nauka.

Philadelphia, USA

46

2 Clarivate
AnalytiCS indexed



ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350
QR — Issue QR - Article

International Scientific Journal
Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2019 Issue: 05  Volume: 73

Published: 15.05.2019  http://T-Science.org

SOI: 1.1/TAS DOI: 10.15863/TAS

UDC:81'373.421

Asqar Eshmuminov
Teacher of
the Termez State university

PROBLEMS OF CREATING NATIONAL CORPUS OF THE UZBEK
LANGUAGE (level of synonyms)

Abstract: The paper presents opinions concerning synonyms, history of their research, synonymic paradigm and
questions related to synonyms on creating the national corpus of the Uzbek language.
Key words: synonyms, research of synonyms in antique period, the problems of creating national corpus of the

Uzbek language.
Language: English

Citation: Eshmuminov, A. (2019). Problems of creating national corpus of the Uzbek language. Level of

synonyms. 1SJ Theoretical & Applied Science, 05 (73), 47-50.
Doi: éros¥® https://dx.doi.org/10.15863/TAS.2019.05.73.10

Soi: http://s-0-i.org/1.1/TAS-05-73-10

INTRODUCTION

Synonyms (Gr.c0v «together» + Gvopo «name»)
are the words belonging one parts of speech and
language, but different in writing and pronunciation,
but similar meaning. It should be noted that, the
synonymic phenomenon has become one of the urgent
problems not only of linguistics, but also of ancient
philosophy. Particularly, in Platon's work “Kratil”,
this is the subject of debate with Socrates.

The philosophers stressed out to the oratory
speech in the philosophy period of ancient Greek
linguistics. Hence, the works on stylistics and
synonyms that directly serve to the oratory speech
could be found in Greek Linguistics in the VIth and
Vth centuries BC. For example, Prodyk, who
developed the theory of synonyms in the fifth century
BC, noted that the knowledge on homonyms and
synonyms were important for orators and poets [1].
Another philosopher, Democritus, concluded that
there is no connection between the thing and its name,
and as a proof of that, he makes examplesof the
homonymous and synonymous words (1).

In general, the study of synonyms and the
creation of dictionaries related with synonyms have a
long history, and the value of these lexicographical
works is high in creation of national corpus of the
world languages. Similarly, when creating the
national corpus of the Uzbek language, the essence of
this issue is seen in the dictionaries created up today.

MAIN PART

Thoughmany studies have been conducted in the
Uzbek linguistics for the study of synonyms, the well-
known linguist A.Hojiev said: «The synonyms have
been studied differently in different languages.
Although this issue has been deeply studied in some
languages, some languages, including in Uzbek
linguistics it is not studied well. Expressed inguistic
views, often do not correspond to each other. This
phenomenon, first of all, is evident in the definition of
synonyms» [2]. However, the study of synonyms in
Uzbek linguistics has its own historical evolution,
which can be conditionally divided into the following
stages:

—| stage: 1950-1960;

—I1 stage: 1960-1980;

— 11 stage: 1980-2000;

— 1V stage: 2000 and next years.

All references, including «Uzbek Lexicon» by
Fahri Kamal, D. Pinkhasov's «The Modern Uzbek
Language Lexicon», which were published under the
heading of «Hozirgi zamon o°zbek tili kursidan
materiallar» («Materials from the Present Day Uzbek
Language Course») played a significant role in the
formation of Uzbek lexicon[3]. On the eve of the 70th
years of the XXth century, the linguist
Ya.P.Pinkhasov paid a serious attention to the
semantic nature of synonyms in the Uzbek language
and divided them into two parts in terms of meaning:
1. Idiographical synonyms are synonyms that are used
interchangeably in every time, in every text:
6yIoK/ynye, dyué/rcaxon/onam, KVK/OCMOH,
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cyznamor/eanupmoxetc. 2. Stylistic synonyms are
synonyms that are not equally used in any text and are
distinguished by  their  sensitivity:6yrox/yaye,
yakau/kamma/3yp/eueanm  (0yrok  6umonap, yaye
bunonap, yakan OuHoaaAp, KAMmMa OUHOAAp, 3VP
ounonap, suzanm O6UHONAD).

In addition, the scientist divided synonyms into
three categories according to their structure: 1.

Individual synonyms: Kepax/no3um,
mes/(uaxkon/unoam; azus/mexpubon etc. 2. Pair
synonyms: coz-canomam,  n-opm, baxm-

caodam, xaxp-eaza6 etc. 3. Compound synonyms
(synonymous phrases):  wsu Kopa/ 6emu Kopa, opu
wyK/Homycu UuyK, spma ounan/ Kyws yUeoHMAai, Keu
Kupeynua/gow Kopaueynuaetc.

Ya.P.Pinkhasov points out that synonyms are
related to the word families and synonyms formed
with the help of nouns, adjectives, pronouns, adverbs,
functional words, conjunctions and modal words.
Besides, the scientist also says that the synonyms /
lexical synonyms in the language originate in three
ways. These are: 1. Some words pass from local
dialects equivalent to one word (a common word for
all dialect) existing in common peoples™ language; 2.
A word passes from one language to another; 3.
Synonyms that arise as a result of the closeness and
similiarities of words [4].

Similarly, the well-known linguist R. Kungurov
explained the phenomena of synonyms in his
monograph «¥36ex THJIMHHAHT TacBUpUil
Bocutamapu» (Expressive means of the Uzbek
language)», published in 1977. The scientist notes
different semantic types of the verb “xapamox” (to
look) in the Uzbek language: anane-orcanane,
AHCOBOUP-0080UP  KAPAMOK,  ONA-KYId,  0080up-
AHCOBOUD, MPAM-MYAM, SUAM-EUNM,  HCOBOUPAOD,
ananenab,  6akpauub,  awepaiub,  Xympauuo,
uwnuatiub, mukpaiub, aopaiub kapamox. Therefore,
an expert in Uzbek stylistics would write that: The
modern Uzbek language have such several
synonymous expressive words as ,y8 mopmub
HUURNAMOK, YBBOC MOpMUO UUIAMOK, V6-6..., NUK-
NUK..., XVHe-XVHe.., XVHeup-XyHeup.., YKpao, uHed-
uHea.., 6az-6az, nux-nux, uyup-uuptuziamox’[5], he
repeatedly proves scientifically the unlimited
opportunities of the Uzbek language.

In the 80's of the XXth century, on the basis of
the rigorous study of the methodology of the Uzbek
language, many linguists had proposed their own
definitions about synonyms. In particular, E.Kilichev
notes differentiation of synonymous rows according
to the following relations: 1. In terms of emotional-
expressive coloring; 2. The style, which they belong
to; 3. Regarding the relation between the literary
language and the dialect. He also distinguishes the
wide range synonyms and types of poetic synonyms
[6]. (By the 90s of the XX century, the scientist
described his views on grammatical synonymy in his
Handbook “V36ek THauHIHET amanmii cTHIMCTHKAcH”

(Practical Stylisticsof the Uzbek language [7].In its
turn, it should be noted that such description was
written in A.Hojiev's previously published dictionary
«373661( TUJINW CUHOHUMIIAPUHUHI H30XJIM JIyFraTu»
(Explanatory dictionary of Uzbek synonyms)[2].

As abovenoted, the analysis of synonymy with
semantic sensitivity was accelerated in the 90's and
subsequent years. In particular, the well-known
representative of Uzbek lexicology B.Yuldashev
[8]having  analyzed the  synonyms  noted
that,synonyms differ not only with their semantic
sensitivity, but also its stylistic coloring, and the field
of application. Besides, the linguist H.Shamsiddinov
also notes that synonyms together with having the
same meaning which unite them, and have a
distinctive character, and for the one who considers
the synonymy as a same lexical meaning expresses
the following idea: «synonymy do not appear on the
basis of lexical meaning and the meaning of the word
realized in the context»[9].

Similarly, Odiljon Bazarov's study dedicated to
thegradonymy in the Uzbek language is also a
serious study on this problem. In this case, the
scientist has revealed the Uzbek language gradonymy
regulations through natural-ontological,
philosophical, logical, gnoseological-
methodological essense [10].

It is evident, that in the second half of the 20th
century, the attitude to the synonymy of words
(syntactic  constructions) developed in Uzbek
linguistics, and studies in this area have not been
diminished in the XXIst century Uzbek linguistics.
However, the textbook «Xo3upru ¥30ek amabuit
tanm» (Modern Uzbek literary language) written by
R.Sayfullayeva, B.Mengliev, G.H. Bogieva,
M.Kurbonova, Z.Q.Yunusova, M.K.Abuzalova,and
its chapter named “Lexic-Semantic Relationships”
and the part named “Lexic-semantic selationships” of
the «Modern Uzbek language» written by professor
B.Mengliev give valuable ideas about synonymous
relations. Professor M.Mirtojiev in his monograph
«Semiology», professor S.Karimov in his monograph
«Artistic style of the Uzbek language» give
remarkable views about synonyms.

A researcher G.Rahmonov, who studied the
relationship between linguistic synonymy and
gradonymy of the Uzbek language, mentions the
researches of Uzbek linguists who worked on the
problem: Sh. Rahmatullaev, R.Yunusov, E. Kilichev,
E.Begmatov, H.Nematov, A.Nurmonov, R.Rasulov,
S.Giyasov, R.Safarova, O.Bozorov, D.Khodjaeva,
Sh.Orifjonova, H.Shamsiddinov, L.Khudoyberdieva,
N. Shirinova, J.Djumabayeva .

It is necessary to note, serious attention was paid
to the development of linguistic thoughtsof the
Uzbek linguistics societymembersduring the first
decade of the 21st century. Particularly, the
publication of the “Academic Dictionary of the Uzbek
Language words gradonymy” [11] to increase the

and
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creative thinking of schoolchildren is a serious
achievement in this regard. Similarly, putting forward
the problem of synonyms™ attitude towards paradigm?
in professor B.Mengliev's textbook «The Modern
Uzbek Literary Language»[12] is a novelty for present
day Uzbek linguistics.

But frankly speaking, dictionaries of synonyms
in the Uzbek language can not serve fully to lexical-
semantic marking of synonyms in the future.
Because, the creation of lexicographical works on
synonyms is not well developed in the Uzbek
language. However, Russian and European linguistics
is quite advanced in this regard. For the sake of
comparing and thinking, we get the «Thesaurus
Dictionary of Russian language synonymsy.

The dictionary-thesaurus of the Russian
language synonyms (ideographical dictionary) is a
relatively new phenomenon in lexicography. It shows
how many synonymic rows belong to several
ideographical groups. The dictionary describes 7528
synonymic rows consisting of 40,000 words
representing a total of 39,246 expressions. These
synonymic rows are subdivided into 16 semantic
fields, 430 ideographic groups and subgroups
according to the gradual (hierarchical) expression of
notions. In addition, the alphabetical indicator of
words, which are being searched, helps to find not
only synonyms of the given word, but also will help
quickly and easily find the synonymic rows of the
given word, which are compared according to their
common ideographic characters with the synonymic
rows?.

Naturally, this dictionary is based on the
principles of structured linguistics and such kind of
dictionaries have not been compiled in the Uzbek
language (if we don’t take into consideration “The
academic dictionary of same meaning words of the
Uzbek Language” [13] and the “Academic Dictionary

! The issue of adhering to the paradigm of synthesis in fan science
has been put forward by A. Nurmanov on the example of Alisher
Navoi's (in synonyms) word-by-speech. At the end of the sixties,
the question of separation of the lexical-semantic groups known in
the Western European and later Russian linguistics system into
lexical-semantic groups with synonymic and antonymic paradigms
is also remarkable. However, the separation and theoretical study of
the hyponymic rows in the Uzbek-language dictionary sets the
definition of hyponomic and synonymy relationships, and
hyponimia and antonymia. (See: Cadaposa P. JIekCUK-CEMaHTHK
MyHOCaGaTHHHT TypnapH. — Tomkent: Ykurysun, 1996. —b. 3; 24.).

of words™ gradation of the Uzbek Language). Existing
ones are purely educational, and can not express their
analytical attitude to the scientific problem
themselves. However, synonymous words are a clear
(concrete) system of linguistic units that are bound by
a concrete semantic connection. The lexical
paradigms associated with this particular semantic
linkage, in its turn, constitute a unite microsystem.
This is evidenced by the fact that it is interconnected
with the existing meanings of each element within the
framework of microsystem [14].

Also, differentiating integral and differentiated
characters of synonyms in the dictionary will help to
analyze synonyms and to define their synonymic
rows. In this case, the issue of determining the core
and semantic boundary in the synonymic rows is
actualized even more.

The synonymic nucleus is composed of several
semes and is equally important for row members.
However, the key word (dominanta) and the closely
related words are also significant in increasing the
sensitivity of the speech. In particular, the meaning of
the lexical dominant is completely or partially
correspond to the general meaning of the synonymic
rows. Therefore, the dominant determines the
boundary of the synonymic rows, and approximate
boundary of the development scale that entire
paradigm can follow [15].

CONCLUSION

It appears that, the dictionaries of synonyms in
the Uzbek language do not help much in setting up
synonyms into lexical-semantic (according to lexical-
semantic groups) marking. This will not affect the
accuracy of the marking up process. Nevertheless,
commentaries and interpretations given to synonyms
can be used as a source.

However, in the case of B. Mengliev in this regard, it is possible to
analyze the problem, critically examine the critical approach to the
problem.

2 1t should be noted that today, buildings with a semantic precision
are extremely small. Accordingly, the creation of perfect
dictionaries of synonyms accelerates research on this subject.See:
BaGenko JI. T .Editor: babenko Jlioamuina ['puropbeBHa. —
M.:: ACT-TIpecc, 2017.
https://www.labirint.ru/books/157094/?utm_content=topadvert_2
block-name_v-teaser_clickid_2_pin_2887584653902290005
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Introduction

Researches of a deep drawing process of sheet
billets by direct and reverse methods are presented in
the works [1 — 13]. In these works, there were paid
attention to the questions of wrinkling on a flange,
plastic deformation of material and etc. from thickness
of the sheet billet at drawing (one step). Thin-walled
hollow parts of a complex shape are performed by
multi-step drawing. This process of plastic
deformation consists in gradual changing of the shape
of the sheet billet before obtaining of a finished
product. At such processing conditions, material is
exposed to significant deformation, especially at bend.
For reducing of material friction of the sheet billet
about of forming tools surfaces of a drawing die, it is
necessary to use lubricating fluids in a large volume.
So as maximum plastic deformation of the sheet billet
occurs at the first steps of drawing then it is rational to
use the combined dies. Efficiency of multi-step plastic
deformation of the (metal) sheet billets in conditions
of automated production is provided at choosing of an
optimal design of special devices (the dies) and
observing of sheet stamping modes.

Technology

The technological process of multi-step drawing
of the sheet billet was subjected to consideration. The

1775

s

billets made of the cold-rolled sheet of normal rolling
accuracy in thickness (the sheet with the high surface
finish for complex drawing made of low-carbon
quality steel) were exposed to plastic deformation.
The sizes of a steel band were: thickness — 2.5 mm,
the width — 1250 mm, and the length — 2500 mm in
accordance with GOST 19904-90 [14].

The sheet billets are cut down on the operation
010 of the technological process of manufacturing of
the part "Case". Cutting down of the sheet billet is
carried out by means of the cutting die on the double
column crank press. Required force of the press is 100
tf, a double-stroke number is 90. For implementation
of the cutting down process of the sheet billets, it is
necessary to use industrial oil 1-20A (GOST 20799-
88) and thread (yarn) waste (industry standard 1788-
86). Work on the press is carried out in the mode of
single strokes with foot switch. The sheet billets are
folded in a plastic container. The sizes of the sheet
billet are provided by the tool. Quality control of
appearance of the sheet billet is performed visually.
Nesting pattern of the steel band and the sizes of the
sheet billet after cutting down on the press are
presented in the Fig. 1. The sign * on the sketch of
nesting pattern of the steel band is the linear size for
reference. On the flange of the sheet billet after cutting
down must not be chips and other mechanical damage.

2174
g 2z

/

Figure 1 — Obtaining of the sheet billet for multi-step drawing: A — nesting pattern of the steel band, B — the
shape and the size of the sheet billet, C — the double column crank press.

Multi-step drawing of the case-shaped part is
performed on the eight-position automatic press
"Paust-320". The general view and the technical
parameters of the automatic press "Paust-320" are
presented in the table 1.

Maximum force of the press is 320 tf, the double-
stroke number is 16-32.

Staged changing of the shape of the sheet billet
during plastic deformation on the operation 015 of the
technological process of manufacturing of the part
"Case" is presented in the Fig. 2.
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Table 1. The general view and the technical parameters of the automatic press "'Paust-320"".

Parameter Value
Maximum force of slider (at distance of 15 mm to end of stroke) 250 tf
Allowable force related in one position:
- side slider 70 tf
- other positions 80 tf
Maximum depth of drawing 140 mm
Stroke length of slider 420 mm
Number of strokes (stepless adjustment) 16-32
Number of positions 8
Distance between individual positions 400 mm
Adjustment of die holders 80 mm
Stroke of main slider 420 mm
Maximum distance between work table and die holders in the lowest position of 750
. . mm
slider (die holders at top)
Sizes of clamped surface of die holder 390x400 mm
Thickness of die plate 80 mm
Level height of transportation above surface of work table 480 mm
Sizes of clamped surface of die plate 3300x1000 mm
Maximum width of steel band (thickness of steel band for feed of 2 mm) 500 mm
Maximum feed step of steel band in one stroke 400 mm
Maximum diameter of round workpiece 375 mm
Way of opening of each clamshell guide 80-120 mm
Maximum diameter of round workpiece at staggered arrangement 265 mm
Distance between work table and side slider at the lowest position of slider and
- - - - 980 mm
the highest position of adjustment mechanism
Maximum transverse displacement at staggered arrangement 240 mm
Distance between clamshell guides in closed state 320-400 mm
Power of main electric motor 63 KW
Feed rate of steel band 10 and 15 m per
minute
Sizes of fitment bore in die holders and side Iider J80H8
/ ; 8l : {l T RO
L]
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12:0215*

The sign * is the controlled size. The other sizes
of the case-shaped part are provided by the forming
tool. The size of 12+0.215 mm is controlled by the
steel ball 19-20 GOST 3722-81 after the sixth step of
the sheet billet drawing.

During deep drawing of the sheet billet there are
used technological lubricant "Rosoil-SHOCK" TS
0258-001-06377289-94 (or substitute material —
"Lycopodium™ GOST 22226-76) and thread (yarn)
waste (industry standard 1788-86).

Drawing of the sheet billet consists of the
combined steps: 1 step —to pull the sheet billet the first
time, 2 step — to pull the sheet billet the second time,
3 step — to pull the sheet billet the third time, 4 step —
to calibrate the sheet billet the first time, 5 step — to
calibrate the sheet billet the second time, 6 step — to
calibrate the sheet billet the third time, 7 step —to trim
the flange, 8 step — to calibrate the sheet billet in the
height size.

Control of the sizes is carried out by the
following measuring tools: the inner diameter 71.3*0-1°
mm (the plug gauge), the inner diameter 35*%1¢ mm
(the plug gauge 8133-0949 35H11), the size 9% mm
(the special control device), the size 14*%4 mm (the
special device for control), a sphere (the special
device), coaxiality of 0.1 (a control template), the size
86+0.4 mm (the electronic depth gauge 200-0.01
GOST 162-90).

Figure 2 - The opé}ation steps of drawing of the part ""Case"".

Multi-step drawing of the sheet billet is
performed in the special dies. Durability of the each
die is 850000 hits. The remaining technical
requirements for manufacturing of the dies are
performed in accordance with the proprietary standard
453 091-80.

The assembly drawing of the die for performing
of the first step of drawing of the part "Case" is
presented in the Fig. 3.

Formation of the part contour is carried out
during vertical displacement of the die 1 concerning
to the punch 4. The sheet billet is placed between the
contact surfaces of the die and the punch. The punch
is clamped to the holder 16 by means of four bolts 25.
Clamping of the upper 10 and lower 13 plates of the
die is carried out by the screws 24 and 26. The
spherical surface is formed at contact of the takeout
surface 7 with the sheet billet. Specified drawing force
is provided by the spring 29 and the screw plug 30.
The unstucker 6 prevents adhesion of the sheet billet
surface to the takeout. Drawing force is set by the
pusher 18, and stroke of the movable part of the press
is set by the bolt 22 and the nuts 27, 28. Displacement
of the processed sheet billet in a removal zone is
performed by the puller 14 by means of the pusher 31.
The die has the bush 5 for displacement direction of
the takeout. The clamp 15 orients the cover 12 and the
puller. Clamping of the clamp is carried out by the
screw 23.
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Figure 3 — The assembly drawing of the die for performing of tﬁe fifst step of the part drawing.
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1 — die (1 piece),

2 —insert (1 piece),

3 — punch (1 piece),

4 — block (1 piece),

5 — blank holder (1 piece),
6 — lower plate (1 piece),
7 — holder (1 piece),

8 — retainer (1 piece),

9 — bush (1 piece),

10 — takeout (1 piece),

11 — puller (1 piece),

12 — cover (1 piece),

13 — upper plate (1 piece),
14 — unstucker (1 piece),
15 — screw (1 piece),

16 — clamp (1 piece),

17 — shank (1 piece),

18 — pusher (1 piece),

19 — connection (1 piece),

20 — column (4 pieces),

26 — bolt M12x80 (4 pieces),
27 — bolt M20x100 (1 piece),
29 — screw M10x30 (4 pieces),
30 — screw M12x35 (4 pieces),
31 — screw M16x50 (4 pieces),
36 — nut M20 (1 piece),

37 — nut M36 (2 pieces),

38 — spring (1 piece),

39 — plug M16x1.5 (1 piece),
40 — pusher 24 (4 pieces),

41 — spring (4 pieces).

Figure 4 — The assembly drawing of the die for performing of the second step of the part drawing.
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1 —die (1 piece),

2 — lower plate (1 piece),
3 — clamp (1 piece),

4 —holder (1 piece),

5 — block (1 piece),

6 — puller (1 piece),

7 — blank holder (1 piece),

M i |

8 — throwout collar (1 piece),

9 —screw (1 piece),

10 — punch (1 piece),

11 — bush (1 piece),

12 — retainer (1 piece),

13 — pin (2 pieces),

14 — cover (1 piece),

15 — takeout (1 piece),

16 — unstucker (1 piece),
17 — upper plate (1 piece),
18 — shank (1 piece),

19 — connection (1 piece),

20 — pusher (1 piece),

21 — clamp (1 piece),

26 —bolt M12x115 GOST 7805-70 (4 pieces),

27 — bolt M20x100 GOST 7805-70 (1 piece),

28 — screw M8x20 GOST 11738-80 (2 pieces),

29, 30, 31 — screws M10x30, M12x35, M16x55
GOST 11738-80 (4 pieces),

32 — screw M12x70 GOST 8878-84 (3 pieces),

33, 34 — nuts M12 (3 pieces), M20 (1 piece) GOST
5929-70,

35 — nut M36 GOST 11871-88 (2 pieces),

36 — spring 1086-0795 GOST 18793-80 (1 piece,
D1x12x60),

37 — plug 7009-0231 GOST 12202-66 (1 piece,
M16x1.5),

38, 39 — pusher @24 Proprietary Standard 453.423-
82 (4 pieces, L = 260.05, L = 360.5).

Figure 5 — The assembly drawing of the die for performing of the third step of the part drawing.
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1 — lower plate (1 piece),
2 — cover (1 piece),

3 — puller (1 piece),

4 — die (1 piece),

5 — punch (1 piece),

6 — connection (1 piece),
7 — frame (1 piece),

8 — takeout (1 piece),

9 — takeout (1 piece),

10 — liner (1 piece),

11 — pusher (1 piece),

12 — upper plate (1 piece),
13 —shank (1 piece),

14 — pin (2 pieces),

15 — nut (2 pieces),
16 — plate (1 piece),

17 — holder (1 piece),

18 —ring (1 piece),

it

350

23 — bolt M20x75 GOST 7805-70 (1 piece),

24 — screw M10x30 GOST 11738-84 (2 pieces),
25 — screw M12x30 GOST 11738-84 (4 pieces),
26 — screw M12x60 GOST 11738-84 (4 pieces),
27 — screw M16x70 GOST 11738-84 (3 pieces),
28 — screw M16x80 GOST 11738-84 (3 pieces),
29 — nut M20 GOST 11871-88 (1 piece),

30 — pusher 1041-1201 GOST 18780-80 (4 pieces,
before processing L = 360).

Figure 6 — The assembly drawing of the sizing die for performing of the fourth step of the part drawing.
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1 — lower plate (1 piece),
2 —cover (1 piece),

3 — puller (1 piece),

4 — die (1 piece),

5 — punch (1 piece),

6 — connection (1 piece),
7 — frame (1 piece),

8 — takeout (1 piece),

9 — takeout (1 piece),

10 — liner (1 piece),

11 — pusher (1 piece),

12 — upper plate (1 piece),
13 —shank (1 piece),

14 — pin (2 pieces),

15 — nut (2 pieces),

16 — plate (1 piece),

17 — holder (1 piece),

18 —ring (1 piece),

23 — bolt M20x75 GOST 7805-70 (1 piece),

24 — screw M10x30 GOST 11738-84 (2 pieces),
25 — screw M12x30 GOST 11738-84 (4 pieces),
26 — screw M12x60 GOST 11738-84 (4 pieces),
27 — screw M16x70 GOST 11738-84 (3 pieces),
28 — screw M16x80 GOST 11738-84 (3 pieces),
29 — nut M20 GOST 11871-88 (1 piece),

30 — pusher 1041-1201 GOST 18780-80 (4 pieces,
before processing L = 360).

Figure 7 — The assembly drawing of the sizing die for performing of the fifth step of the part drawing.
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1 — lower plate (1 piece),
2 — cover (1 piece),

3 — puller (1 piece),

4 — die (1 piece),

5 — punch (1 piece),

6 — connection (1 piece),
7 — frame (1 piece),

8 — takeout (1 piece),

9 — takeout (1 piece),

10 — liner (1 piece),

11 — pusher (1 piece),
12 — upper plate (1 piece),
13 — shank (1 piece),

14 — pin (2 pieces),

15 — nut (2 pieces),
16 — plate (1 piece),
17 — holder (1 piece),
18 —ring (1 piece),

23 — bolt M20x75 GOST 7805-70 (1 piece),

24 — screw M10 GOST 11738-84 (2 pieces),

25 — screw M12x30 GOST 11738-84 (4 pieces),
26 — screw M12x60 GOST 11738-84 (4 pieces),
27 — screw M16x70 GOST 11738-84 (3 pieces),
28 — screw M16x80 GOST 11738-84 (3 pieces),
29 — nut M20 GOST 11871-88 (1 piece),

30 — pusher 1041-1201 GOST 18780-80 (4 pieces,
before processing L = 360).

Figure 8 — The assembly drawing of the sizing die for performing of the sixth step of the part drawing.
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1 — lower plate (1 piece),

3 —cover (1 piece),

4 — punch (1 piece),

5 — holder (1 piece),

6 — plate (1 piece),

7 —die (1 piece),

8 — takeout (1 piece),

9 — unstucker (1 piece),

10 — case (1 piece),

11 — pusher (1 piece),

12 — plate (1 piece),

13 —shank (1 piece),

14 — pin (2 pieces),

15 — chute (2 pieces),

19 — bolt M20x70 GOST 805-70 (1 piece),

21 — screw M12x30 GOST 11738-84 (4 pieces),
22 — screw M10x30 GOST 11738-84 (4 pieces),

23 — screw M12x85 GOST 11738-84 (3 pieces),
24 — screw M16x55 GOST 11738-84 (3 pieces),
25 — screw M16x65 GOST 11738-84 (1 piece),

26 — spring 1086-0795 Proprietary Standard 453-
070-82 (1 piece, @2x12x80),

27 —nut M16x1.5-6H GOST 11871-88 (1 piece),
28 — nut M36x1.5-6H GOST 11871-88 (2 pieces),
30 — bush 1032-4166 Proprietary Standard 453-
241-80 (1 piece, 25L45),

31 — bush 1032-4175 Proprietary Standard 453-
241-80 (1 piece, 28L45),

32 — column 1030-4092 Proprietary Standard 453-
240-80 (1 piece, 25L150),

33 — column 1030-4117 Proprietary Standard 453-
240-80 (1 piece, 28L150),

34 — pin 12m6x80 GOST 3128-70 (2 pieces),

35 — knive 1140-0153 GOST 18734-80 (2 pieces).

Figure 9 — The assembly drawing of the trimming die for performing of the seventh step of the part drawing.
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1 — lower plate (1 piece),
2 — plate (1 piece),

3 —holder (1 piece),

4 —ring (1 piece),

5 — punch (1 piece),

6 — puller (1 piece),

7 —die (1 piece),

8 — cover (1 piece),

9 — unstucker (1 piece),
10 — frame (1 piece),

11 — takeout (1 piece),

12 — connection (1 piece),
13 — liner (1 piece),

14 — upper plate (1 piece),
15 — pusher (1 piece),

16 — shank (1 piece),

17 — nut (2 pieces),

18 — pin (2 pieces),

23 — bolt M20x75 GOST 7805-70 (1 piece),

24 — screw M10x25 GOST 11738-84 (2 pieces),
25 — screw M12x30 GOST 11738-84 (4 pieces),
26 — screw M12x60 GOST 11738-84 (4 pieces),
27 — screw M16x70 GOST 11738-84 (3 pieces),
28 — screw M16x80 GOST 11738-84 (3 pieces),
29 — nut M20 GOST 11871-88 (1 piece),

30 — spring 1086-0795 GOST 19794-80 (1 piece,
01.6x12x110),

31 - plug 7009-0231 GOST 12202-66 (1 piece,
M16),

32 — pusher 1041-1201 GOST 18780-80 (4 pieces,
before processing L = 360).

Figure 10 — The assembly drawing of the sizing die for performing of the eighth step of the part drawing.

The assembly drawing of the die for performing
of the second step of drawing of the part "Case" is
presented in the Fig. 4. The assembly drawing of the
die for performing of the third step of drawing of the
part "Case" is presented in the Fig. 5. The assembly
drawing of the sizing die for performing of the fourth

step of drawing of the part "Case" is presented in the
Fig. 6. The assembly drawing of the sizing die for
performing of the fifth step of drawing of the part
"Case" is presented in the Fig. 7. The assembly
drawing of the sizing die for performing of the sixth
step of drawing of the part "Case" is presented in the

Philadelphia, USA

62

2 Clarivate
Analytics /e



ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA)  =0.350

Fig. 8. The assembly drawing of the trimming die for
performing of the seventh step of drawing of the part
"Case" is presented in the Fig. 9. The assembly
drawing of the sizing die for performing of the eighth
step of drawing of the part "Case" is presented in the
Fig. 10.

The some steps of the technological process of
drawing of the part "Case" are imprinted in the photos

C)

(the Fig. 11). Sampling rate for the sizes control is
carried out through each 5 parts. The operations of the
flange trimming on a turret lathe, cutting down of
transverse holes and final calibration of a bottom of
the thin-walled part were not considered in the
technological process.

&

\b)

Figure 11 — The technological process of the part drawing: A —the container with the sheet billets, B — the
sheet billet after plastic deformation on the first step of the operation 015, C — the sheet billet after plastic
deformation on the fourth step of the operation 015, D — the sheet billet after plastic deformation on the
seventh step of the operation 015.

Visual inspection of two hundred processed parts
was carried out. Defects on one part were detected
after multi-step drawing. Visual inspection of the parts
revealed the following defects in descending order:

1. Deep dents on the outer surface.

2. Significant reduction of the size of wall
thickness.

3. Wrinkles on the outer and inner surfaces.

4. Protruding burrs on the outer surface.

So as the considered part is not responsible then
the detected defects do not significantly affect on its
operation in an assembly unit.

Conclusions
On the basis of the considered technological
process of manufacturing of the part "Case", and in

particular the operation of multi-step deep drawing of
the sheet billet, the following conclusions can be
drawn:

1. In constructions of the proposed dies, supply
of lubricating fluid to the surfaces of the sheet billet is
provided for the calibration steps of the drawing
process. This contributes to easier removing of the
deformed sheet billet from the punch. On the
remaining steps of drawing, removing of the sheet
billet from the die is provided by the unstucker.

2. The defects of the part material after forming
is approximately 1% (from a whole batch). Thus, the
proposed technology of manufacturing of the part
"Case" is acceptable in conditions of serial
production.
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Introduction

The territory of ancient Bactria was huge,
it started from the Mountain ranges of Hindu Kush
(Afghanistan) to Hissar ridge (appr location is in the
south of Uzbekistan ~ and  Tajikistan) it  was,
originally, a small territory in Balkh valley with the
capital center in the Bactra city (Northern
Afghanistan). Since the second half of the 2
millennium BC proto-city culture was formed in this
territory, and later first state associations were
recorded. From the middle of the third quarter of the
6th century BC to 330 BC Bactria as satrapy was a
part of the Achaemenid empire. In 329-327 BC it was
conquered by Alexander the Great and process of
formation of the Hellenistic culture is traced further in
material culture of the Kushan empire (I century BC —
Il century AD) which was one of four "world"
empires along with Chinese, Parthian and Roman.
The Kushan empire flourished at Kanishka |~ (127-
150) who, rendered assistance to communities of the
northern direction of a Buddhism — Mahayana. And at
the end of the first half, more precisely in the middle
of the 111 century AD the Kushan state was stopped by
the existence and Bactria — Tokharistan became a part
of the Sasanian state as the special

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2019.05.73.12

possession managed by the members of the Sasanian
king's house bore the title of "Kushanshah".

The sources of handicraft production of this time
are rather limited. The whole complex of materials
allow to speak only about the pottery, blacksmith's
work, jeweler productions, weaving, wood and bone
work which have developed dynamically at this time.

Today the main source on the bone and ivory
manufacture of Bactria in Kushan times are materials
of archeological excavations of the ancient cities,
settlements, temples, burial grounds and barrows on
which excavation has been conducted from the
beginning of the 20 century up to the present time.
Huge interest has been taken by archaeological
researches and excavation on ancient sites
as, Aykhanum [1], Begram [2], Surkh-Kotal
[3], Takhti-Sangin [4], Dalverzintepa [5], Halchayan
[6], Kampyrtepa [7], Zartepa [8], Hayrabadtepa [9],
Fayaztepa, Karatepa, etc.

Fromancient times the population of
Bactria used production of instruments of labor, arms,
various items of household and jewelry as initial
material incluing; metal, a stone and a tree — bone,
ivory, antler and horn. Today there are no a special
work on the bone carving business of Bactria
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in Kushan time. All findings of the bone and
ivory production are scattered in tens of articles,
books and catalogs, or mainly the most frequently
mentioned ones; sometimes they come in only with
illustrations, in rare circumstances they are
available with detailed descriptions.

Raw Materials

The study of source of raw materials is one of the
major object of studying the bone and ivory
manufacture of Bactria - Kushan time, since knowing
the peculiar qualities of raw materials can be possible
to define from which material the object was made,
which in turn will give us the opportunity not only to
know a source of raw materials of handicraftsmen of
the Kushan period, but also objects of local
production and import that will allow to track
economic and cultural ties between the East and the
West.

The main raw material for bone and ivory
manufacture in Kushan time were bones of neat cattle,
ivory, antler, horn, perhaps, hippopotamus ivory and
bones of other small cattle [10].

All the materials above structurally differ from
each other and the processing of them were used a
special techniques. In scientific literature, we
often find that some researchers, without proper
knowledge of structures and specific properties of a
bone, ivory and horn the majority objects
in archaeological works define them inexact, that is
an ivory as a boneor vice  versa,
it is general concern of bone hairpins, dice,
buckles, pyxis, flutes and any handles.

Processing

The processing of a bone on the techniques has
much in common with woodworking and stonemason
manufacturing. Masters produced the necessary items
in  various ways;sawed down, cut off,
drilled, trimmed unnecessary parts. It is known
that a bone semi-finished products before cutting
could boil for the purpose of them to soften. After
such processing the bone could be planed with a
knife, chipped plates to bend freely. And also from
bones of animals and sturgeon fishes boiled various
glues [11].

Studying of written sources of the antique time
and archaeological material received as a result of
excavation in  the territory of  Bactria
allows assuming that all known by the beginning of
the 20 century and partially applied and now
instruments of labor and ways of processing of a bone
were known to masters of antique time.

Typology and interpretation of the objects
Bone and ivory household items and arms are
taking upan extremely important place among

archaeological material of Kushan Bactria. Today,
despite the available practices, there is still the whole
block of questions of typology and interpretation
which still remain out of the sphere of attention of
researchers. Meanwhile, it is very important
generalized comparison of the different categories of
items in one era or culture. It opens possibilities of the
solution one of the main tasks of this research are
to carry out the comparative analysis of collections
for identify of characteristics which could serve as
indicators of ethno  culture and  chronological
proximity of different groups of monuments or
cultures.

One of the most common findings of the
bone objects in the territory of Batriya are hairpins
with the sharp end and with various types of top pieces
[12]. In scientific literature these objects are given
various definitions and functions: pins,
hairpins, piercing, items for cleaning of ears, etc. but
the most common version to consider them as styles
for the letter.

On character of images on the top piece can be
distinguished in four groups: anthropomorphous,
zoomorphic, geometric and floral, in
turn, divided into types and variant.

Another type of findings - combs made from
bone and ivory in a shape are divided into two groups.
These are one-sided and double-sided combs which
are in turn divided into types and variant [13].

Dice of an oblong form were quite widely
widespread on territories of Central Asia
in Kushan time. The area of their distribution can be
tracked from Fergana Valley to Khorezm but most
often they are found in the territory of Bactria.

The typology and interpretation of the functional
purpose of other finds as chess figures, belts,
buttons, whorls, figurines, furniture components,
handles of swords and knives, overlays for bows and
other single finds with undetermined functions will
help to create the first in own way overall picture of
volume of all subjects.

Export import of raw materials and products
of production

Widely was developed and adopted by foreign
trade of Kushan’s. They firmly held in the hands the
eastern part of the so-called "The Great Silk Way", the
main transcontinental road
which provides an international trade with China
through oases of East Turkestan to Central Asia and
through Iranian Plateau to the countries of East
Mediterranean.

According to Pausanias (to Paus. V. 12.
3), the Greeks "brought an ivory from India and
Ethiopia in order to make the statues". There is
also evidence that Greece along with an ivory from
Africa was delivered, the ivory from India, was not an
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exception, especially, during the Hellenistic period. excavation in  the territory of  Bactria

Also there is information that down the river Amu
Darya lived traders and merchants, who conducted
maritime and land trade not only with its neighbors,
but also from distant countries. So, Dio Chrysostom
(around 50-117 AD) was witness of presence in
Alexandria, Egypt, which he called the cosmopolitan
city, representatives of Bactria, Scythiaand India
(Dio. Chrys. 111, 40).

Conclusion
The study of written sources of the antique time
and archaeological material was received as a result of
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allows assuming that Bactrian masters knew all
receptions and methods of processing of a bone.
Unfortunately, until now, carver workshop has not
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Abstract: The article outlines survey results conducted on implementation of intensive reproduction of grapevine
seedlings through horizontal and vertical layering methods. For this, mother bushes of grapevine are layered
vertically and horizontally, and at the end of vegetation the rooted new plants are separated from the parent bush.
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Introduction

In recent years greater attention is paid to further
broadening of intensive gardens and vinery areas in the
republic. Improvement of vinery areas and seedling
production system is particularly mentioned in Actions
strategy on further development of the Republic of
Uzbekistan [1]. Enlargement of vinery areas requires in
its turn the abundant provision of high quality grapevine
seedling annually.

Production of seedlings by layering and rooting
hardwood and green scion is a widespread way of
vegetative reproduction of grape seedlings in viticulture.

Some varieties with cuttings of low rooting
capacity can be propagated in brooks, furrows and by
ordinary layering.

Materials and methods

The researches and experiments on reproduction of
grapevine seedlings by layering method have been
conducted according to the methods recommended by
Kh.Ch.Buriyeva et. al [2] and M.L.Markin [4] and
A.Zarmaev [6]. At the end of vegetation the seedlings

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2019.05.73.13

were evaluated as per standard [3]. As an object of
research was used black Kishmish variety which was
registered in state registration [5].

In order to get highest quality grapevine seedlings
by vertical layering the one —year old all shoots are cut
remaining 3-4 bud nodes of mother bushes at the end of
the second vegetation and the beginning of next year
(February). When new shoots grown out of these buds
reach to 15-20 sm (May), they are covered with the soil
of vinery rows by leaving 2-3 top leaves and 2 tops
leaves are half-cut. After the shoots grow 10-15 cm,
abovementioned technological measure is conducted
again.

In vegetation period the accumulated soil is kept
wet. In autumn of the current year or in spring of next
year the accumulated soil is opened and layer seedlings
with well-developed roots are separated from parent
plant with vine-scissors. The seedlings reproduced by
layering are also used to create nurseries for cuttings and
industrial vineries. For getting high quality seedlings by
horizontal layering the brooks are dug with depth 20-25
cm in rows around mother bushes. The shoots inside the
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bush are lied into these brooks and covered with soil in
such way that developed shoots in each node are

remained uncovered (Picture).

-

| L 4

Picture 1. Horizontal layering of grapevine shoots: rooted layer shoots.

The roots are formed in each node of shoots
covered with soil and shoots are formed in each bud.
In autumn this shoot is uncovered not destroying its
root system and each node is separated into parts in
such way that each of them should define a standard
seedling.

Results and discussion

Our researches conducted on the study of impact
of cultivation conditions and methods of clone mother
bushes of black Kishmish variety of grapevine on the
production and quality of layer seedlings have enabled
us to determine the preference of growing plants in
protected area condition. Therefore, when the
seedlings of black Kishmish grape variety have been
propagated in protected area condition by vertical and
horizontal layering, layer plants have grown well
under vertical layering method.

The length of shoots of seedlings cultivated by
this method reached to 69,9 cm at the end of
vegetation (November) and each plant could form
average 12 leaves. While in seedlings propagated by

horizontal layering these indicators showed 54,4 cm
and 10 leaves relatively. The difference of seedlings
in development consisted 12,2-16,7% with the
preference of vertical layering.

Almost this kind of difference is observed in
growing of plant roots reproducted by these both
methods. It was observed that in each mother bush
four roots of first order with 26 cm was formed in
vertical layering of plant propagation and eight roots
of second order with 15 cm. In grapevine seedlings
propagated by horizontal layering these indicators
made 7 pieces and 13 cm relatively. According to total
weight of developed root system of plants vertically
layered seedlings have 9,5% more preferences
compared to horizontally layered seedlings.

Biological factor of maturation level of the
shoots which are important to maintain plant life
during autumn-winter periods has showed the same
high level 93,2-95,3% in both cultivation methods. In
both methods the maturation level of shoots of
seedlings had similar indicators (table).

Table 1. The impact of cultivation conditions and methods of grape layers on seedling production from
two-year old mother bushes

Protected area Open space
Biometrical parameters Vertical Horizontal | Vertical Horizontal | SXos
layer layer layer layer
Shoot growth, date 20.12.15 24.12.15 30.05.14 7.06.14 -
The length of central shoot, cm 69,9 54,4 39,5 32,7 3,2
Leaves quantity, pieces 12,0 10,0 8,0 6,0 1,3
| order roots quantity, pieces 4,0 3,0 3,0 3,0 0,5
Il order roots quantity, pieces 8,0 7,0 5,0 5,0 0,4
| order roots length, cm 26,0 23,0 22,0 21,0 0,6
Il order roots length, cm 15,0 13,0 13,0 11,0 0,8
Total weight of roots, gr. 99,7 90,3 75,7 75,5 1,1
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Maturation level of shoots, % 95,3 93,2 87,8 86,3 1,7
Diameter of root top, mm 8,0 7,0 7,0 7,0 0,4
Seedling production, pcs/ha 153320 199980 134234 149440 1297
Standard seedling production, % 87,3 85,5 85,7 82,4 -
Standard seedling production, pcs/ha 133848 169983 115038 123138 839

Comments: - mother bushes cut in 20.02.2016;

- planting scheme of mother bushes 1,5x1,0 m.;
- the date of created nurseries in protected area — 20.11.2014;
- the date of created nurseries in open areas — 10.04.2014;

- the quantity of mother bushes per ha — 6666 pcs.

The analysis of development of black Kishmish
grapevine variety layers cultivated by the
abovementioned methods in an open area condition
has indicated that there is no difference between the
development of ground surface part and root system
of plant. Apparently, considering farm opportunities
both layering methods can be applied successfully in
grapevine seedling reproduction and these seedlings
which are produced by these methods can be used in
creating industrial nurseries.

If seedling production methods are compared to
each other by the conditions (protected area, open
area), then the plants cultivated in protected area have
distinct preference. The reason is longer vegetation
period in which sunlight energy is used continuously,
provision of constant mean daily and monthly air
temperature and favourable soil moisture in annual
development.

When black Kishmish grape variety has been
propagated by two methods, layer development in
protected area has been 15-20% higher than in open
area.

If we compare two propagation ways by the
production of common and standard seedlings in
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STRUCTURAL CHARACTERISTICS OF THE FILARIAT FAUNA OF
WARM-BLOODED ANIMALS OF UZBEKISTAN

Abstract: Some features of the fauna and distribution of the nematodes of the suborder of the parasite filarial
parasites of warm-blooded animals of Uzbekistan have been studied. A total of 76 species of filariats were recorded;
53 species were recorded in various ecological groups of birds and 23 mammals. Of the total number of species, 48
are observed in Uzbekistan for the first time. The original data on the qualitative composition and structure of
communities of filariat-endoparasites of warm-blooded animals are given.
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Introduction The development of effective measures for the
Filariata form a large and widely distributed prevention of helminthiasis, including filariasis of
group of parasitic nematodes that cause a series of warm-blooded animals and humans, largely depends
very dangerous diseases in humans and animals, on the completeness of our knowledge of the fauna
which are called “filariases”. “According to the World and life cycles of the causative agents of these
Health Organisation (WHO), about 120 million diseases.
people around the world living in the subtropical and Moreover, this group of parasites has long been
tropical zones are infected with filariases, with about less studied in the biogeocenoses of Uzbekistan. The
40 million being disabled persons, whose disability available information (Sultanov, 1963; Golovanov,
was caused by lymphatic filariases and lymphatic 1973; Sultanov et al., 1975; Dadaev, 1978, 1997;
tumours” [5]. Kabilov, 1983; Saparov, 2006, etc.) is fragmentary
Filariata cause a number of parasitic diseases in and these data are rather outdated.
wild and domestic animals, such as parafilariasis, Proceeding from this, the study of the fauna and
onchocercosis, setariosis, stephanofilariasis and the distribution of the filariat of warm-blooded
dipetalonemosis, and thus cause huge economic animals in various conditions of Uzbekistan has a
damage to cattle breeding and processing industries. great theoretical and practical importance.
[ ]
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The goal of this research is to analyze the results
of our many years of research and literature data on
the fauna and distribution of filariat- nematodes of
warm-blooded animals in various biocenoses of
Uzbekistan.

Material and methods

As a basis of this work we used from the
materials of field and experimental researches,
conducted during 2000-2018 years in the laboratory of
parasitology of the Institute of Zoology of Academy
of Sciences of Uzbekistan, and at the department of
Zoology and Anatomy of the Tashkent State
Pedagogical University named after Nizami.

The main material was the qualitative and
quantitative collections of filariats collected from
warm-blooded animals (birds and mammals),
inhabitants of aquatic and terrestrial cenoses in five
regions of Uzbekistan. Wild animals were got during
the hunting season, and domestic animals were
investigated at slaughter points and meat-processing
combines in all regions of the republic. The degree of
infection of warm-blooded animals with filariats was
established by complete and  incomplete
helminthological autopsy birds and mammals, as well
as their individual organs according to the method of
K.1. Scriabin (1928). More than 3750 birds and 1550

mammals were studied. Also, biopsies were examined
that were infected with domestic animal filarias
(cattle, horses) -350 samples by known methods
(Gnedina, 1940; lvashkin, 1969).

The detected nematodes were studied by known
methods of parasitology (Petrov, 1963; Sonin, 1966,
1968, 1975; Anderson, 2000).

The shown warm-blooded animals were
investigated in all seasons of the year from various
landscapes. Also, fallen birds and other animal species
from the Tashkent Zoo were investigated, presented to
us to establish of infection by parasites.

The detected nematodes, considered of sub-
order were fixed in Barbagallo fluid, and in some
cases in 70% alcohol. Under processing of the species
of filariat, it was used in equally level of lactic acid
and glycerin. The species definition of the filariat was
carried out by the known methods of parasitology.

Results and discussion

We found that the nematodes of the suborder
Filariata in warm-blooded animals of Uzbekistan were
represented by 76 species. Of these, 53 species were
recorded in birds and 23 ones in mammals.

As noted above, 53 species of filarias belonging
to 22 genera and 4 families were recorded in various
ecological groups of birds (Table 1).

Table 1. The structure of the fauna of bird filariat-nematodes of Uzbekistan

Family Quantity -
genus species
Aproctidae 4 9
Splendidofilariidae 6 12
Diplotriaenidae 5 20
Lemdanidae 7 12
Total 22 53
Aproctidae are represented by 9 species from the Hamatospiculum - 1, Petrovifilaria - 1 and

genera Aprocta (6), Aproctoides (1), Squamofilaria
(1) and Pseudoprocta (1). Representatives of
Splendofilariidae belong to 12 species from six
genera (Splendidofilaria- 4, Sarconema - 2,
Skrjabinocta - 1, Ornithofilaria - 3, Vagrifilaria - 1
and Parornithofilaria - 1). Nematodes of the family
Diplotriaenidae consist of 20 species belonging to 5
genera (Diplotriaena - 13, Dicheilonema - 1,

Serratospiculum - 3). Filariae from the family of
Lemdanidae are represented in our material by 12
species from six genera (Lemdana - 1, Eulemdana - 1,
Cardiofilaria - 1, Dirofilarionema - 1,
Pseudalemdana - 1, Pelecitus - 2 and Paronchocerca
- 5). The portion of birds infected with filariae was
13.8%. The portion of birds with filariae in each of the
group ranged from 2.0 to 31.6% (Fig. 1).
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Fig. 1. The rate of infection with Filariata among birds: A - terrestrial birds,
B — aquatic and semi-aquatic birds (original).
Adult Filariata parasitising the birds of was found only in the Caprimulgiformes, two types of

Uzbekistan can be divided into two groups by their
ecological characteristics. The first ecological group
includes species parasitising terrestrial  birds
(Falconiformes, Galliformes, Columbiformes,
Cuculiformes,  Strigiformes,  Caprimulgiformes,
Coraciiformes and some species of Gruiformes,
Apodiformes, Passeriformes). The second ecological
group consists of filaria species parasitising aquatic
and semi-aquatic birds (Pelecaniformes,
Ciconiiformes, Anseriformes, Gruiformes,
Charadriiformes).

The filariats we have mentioned include species
with a small range of hosts, them being oligoxenic
forms and species parasitising in many species of
birds from different orders. The examples of
oligoxenic groups include Aprocta caprimugli, which

specific  parasites of the Falconiformes -
Serratospiculum tendo, S. chungi, and Petrovifilaria
mongolica parasitising the Gruiformes, mainly the
Bustard. Most of the species from different filaria
genera parasitising birds from various orders may
serve as examples of euryxenic groups.

The results of the research demonstrated that a
significant number of mammal species were infected
with nematodes of the suborder Filariata.

The mammals of Uzbekistan were recorded to be
the hosts of 23 species from 9 genera - Onchocerca,
Dipetalonema, Dirofilaria, Litomosa, Parafilaria,
Skrjabinodera, Micipsella, Setaria, Stephanofilaria
and 5 families - Filariidae, Dipetalonemidae,
Onchocercidae, Setariidae, Stephanofilariidae (Table
2).

Table 2. The structure of the fauna of the mammalian filariat nematode of Uzbekistan

Family Quantity -
genus species
Filariidae 2 5
Onchocercidae 4 9
Setariidae 1 5
Diplotriaenidae 1 2
Splendidofilariidae 1 2
Total 9 23
A high infection rate was observed in The average rate of infection among the

Perissodactyla (33.3%) and Artiodactyla (40.3%).
The parasitizing filariasis among representatives
in 7 orders of mammals represented by Fig. 2.

mammals of Uzbekistan is 25.07%. The infection rate
varies greatly depending on the group of mammals.
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The lowest rate was observed in representatives of
Rodentia (9.8%) and Chiroptera (14.0%).
Characterising the Filariata we should, first of
all, note the diversity of places in a mammal organism
where they tend to live. At the same time, we should
note that no adult filariae of any species live in the
digestive tract of mammals, which is a usual place for

most of the nematodes from other suborders. All
Filariata species have adapted to living in the organs
of closed systems, having abandoned the digestive

tract of the vertebrate host long ago.
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Fig. 2.TheL structure of the filaria fauna of certain groups of mammals (original).

Filariates are spread in mammals, on all
continents of the globe (Sonin, 1975, 1977; Anderson,
2000). In this regard, it can be assumed that the
species diversity of mammalian filariats in Uzbekistan
and adjacent territories practically corresponds to
those of other large regions. In the qualitative ratio,
the species composition of the filariat of the studied
regions of Uzbekistan also differs little from the fauna
of these nematodes of mammals of other zones, at
least within the Palearctic. This is indicated by the fact
that most of the species we registered, the species
were distributed throughout the Eurasian continent.

In conclusion we can note, that one of the main
directions of development of parasitology at the
present time is the synthesis of factual materials and
the preparation of works summarizing the studies of
the species diversity of certain taxonomic groups of
vertebrate helminthes of a certain region of the
country. Such works are of great interest because they
serve as the basis for further research and the
development of methods for the prevention of
parasitic diseases of economically important groups of
animals. In this context, this article was implemented.
It is dedicated to the comprehensive study of the
peculiar groups of nematodes of the suborder Filariata
Skrjabin, 1915 species of parasites of warm-blooded
animals of Uzbekistan. Analysis and synthesis of
research results indicate that the filariats of warm-
blooded animals of the fauna of Uzbekistan are not
sufficiently studied in terms of ecology and fauna
directions (Sultanov, 1963; Sultanov et al., 1975). We

have established the species composition of the filariat
of separate ecological groups of warm-blooded
animals studied in different seasons of the year. Some
pecularities of the regional distribution of the studied
parasites of these hosts, animals, are considered.

It should be noted that infection of warm-
blooded animals with filarias of individual taxonomic
groups occurs through separate cenotic channels,
which indicates the importance of cenotic connections
of the hosts in the formation of their fauna of the
filariat.

The complex of species constituting the fauna of
the filarias of the studied groups of animals is
heterogeneous in the sense of their morphological
properties and biocenotic relationships with the hosts,
which were probably formed during a long historical
period during the evolution of the system of the type
of bird filaria-bird and filarial-mammalian. In the
biogeocenoses of Uzbekistan, warm-blooded animals
have 76 species of filarial. Most of the species of the
filariat is ecologically related only to birds, more
precisely, their individual groups. The species
diversity of mammalian filariats was 23. At the same
time, it should be noted that the specificity of the
filariat in the imago phase is quite clearly expressed in
relation to the host. They are characterized by the
presence of group specificity, which is expressed in
the association of individual families of nematodes to
large taxonomic groups of vertebrate hosts (classes,
orders). This is clearly manifested in the filarial
known families (Aproctidae, Splendidofilariidae,
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Diplotriaenidae, Lemdanidae), which include only
parasites of birds; representatives-Filariidae,
Setariidae, Onchocercidae, Dipetalonemidae and
Stephanofilariidae-mammals. It is well known that to
establish kinship over species, the specificity of
parasites to their hosts is of great importance as one of
the serious taxonomic features. The validity of this
provision and in relation to a peculiar group,
considered nematodes, is undoubted.

The diversity of the fauna of the filariat and the
considerable specialization of many families of its
genera quite convincingly indicate that the formation
of the faunal complexes, like other parasites, took
place under the control of a multitude of
environmental factors. The implementation of
biocenotic relations between the parasite and the host
in time and space contributed to the formation of the
fauna of the studied animals’ filarias and the
emergence of parasitic relationships.

Conclusions

1. Onthe territory of Uzbekistan, 76 species of
filariats are registered in warm-blooded animals. Of
the total number of species, 53 were noted in birds, 23
were in mammals, uniting in 28 genera and 9 families.
48 species of filariats for the first time are noted for
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BJIMSAHUE HECTAIIMOHAPHBIX BOJIH HA IMJIMHAPUYECKOE TEJIO

Annomayun. B pabome uccnedyemcs cuy4aii 63aumooeicmsuss niocKo20 UMRYILCA CHCATNUS CO CTIOUCTNBIM
YUTUHOPUYECKUM MeloM 8 OecKOHeuYHOU OOHOPOOHOU U U30MpOnHOU ynpyzou cpede. Ilocmaenennas 3adaua
pewiaemcs MemoooM UHmMeepanrbHo2o npeobpaszosanus Pypve. Obpamnoe npeobpazosanue OCyujecmeniemcs
yucnenHo, memooom Pombepea. Ilpu epemenu mocma u ymeHbUleHUU UMNYIbLCA, MOUYHOCMb He MeHee 2-%.
Yucnernnvle pe3yibmampl NOLYUEHbI C YUemom OUDPAUPOBAHHBIX GOJH.

Kniouesvle cnoea:. umnynvc cocamus, npeobpazosanus @Dypve, memood Pombepea, ¢ynxyua Xseucaiioa,
ompasicenus, YUIUHOP, OUPPaKyus.

Beenenue. JIMHENHO-CIIEKTPAJIBHYIO TEOPHUIO, TOYHEE
Pa3Butue cucteMsl NOJ3EMHBIX KOMMYHUKAIUH KBAa3UCTaTHUUECKYI0  TEOPHUI0  celcMOCTOMKOCTH

B CEHCMHYECKH aKTHUBHBIX paioHax MOTpeboBaIo coopyxxenuii. Hapsany c¢ JIHMHEHHO-CIIEKTpaIbHON
IpOBEACHUS LIMPOKHUX HUccienoBaHui [1-4] B sTol TEOpUEH pa3BHBaeTcd M JApyras pa3HOBHUJIHOCTb
ob6mactu. K OCHOBHBIM IOJ3EMHBIM COOPY>KEHHSM JUHAMHUYECKOTO MeETOJa pacueTa II0 aHaJOTOBBIM
OTHOCSITCS CHCTEMBI BOJIOCHA0KEHHSI M KaHAIN3AIWH, aKcejorpaMMaM,  yYWTBIBAIOIIMX  OCOOCHHOCTH
TOHHEJH, TOI3EMHBIE IEPEXObI, TIOA3EMHbIE BEIEMKU IUIOINAZKK  CTPOUTENCTBA.  [IpUMEHUTENBHO K
U MOJBOJIHBIE TOHHENHU. B HacTosIIIee BpeMs XOPOIIOo MOJI3EMHBIM COOPYKEHHAM UCCIIEIOBaHUS,
pa3pabOTaHHBIMU SIBIISIFOTCS. METOANKH CTAaTUIECKOTO CBA3aHHBIE C pacueToM MO aKceJorpaMmawm,
U JUHAMHYECKOTO pacyeTa OJMHOYHO YIOXKEHHOH Pa3sBUBAIKCH 10 JBYM OCHOBHBIM HAallpaBJICHHAM, B
TpyOBl, KOTOpass 0e3  BCSAKOTO  M3MEHCHUS OCHOBY KOTOPBIX IOJIOKEHBI pa3HbIE CXEMaTU3alUH
MIPUMEHSIOTCS TMPOCKTHBIMH OPTaHU3alMsIMU W JUIS KaK CaMHX COOPYXEHHH, TaK U B3aUMOJICHCTBUHN UX C
pacuera TpyO. B HOpMaTHBHBIX IOKyMEHTaX st okpyxkatomeit cpenoit [1,2]. [ToBenerne moa3eMHBIX
Ha3€MHBIX COOPYKEHUIl pPEKOMEHAYETCSI NPUMEHUTH COOpPY)KEHUH MpU BO3JIEHUCTBUHM CEHCMOB3PBIBHBIX

~ .
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BOJIH B HATYPHBIX YCJIOBHSX HCCIEAOBAHO B paboTax
[3,4]. IIpoBeneH psn CIOKHEHIINX, TOPOTOCTOSIIIMX
9KCIIEPUMEHTOB B HaTypHBIX YCIIOBUSIX,
JIOCTOBEPHOCTh PE3yNbTaTOB KOTOPBHIX B HACTOAIIEE
BpeMsi TIPOBEPHUTH (MOBTOPSEMOCTh, HJIEHTUYHOCTH
9KCTIEpPUMEHTA) TOYTH HEBO3MO)XKHO.
:‘)KCHepI/IMeHTaHI)HbIMI/I HUCCICAOBAaHUAMU
YCTaHOBJIEHO, 4YTO JUIi MOJ3EMHBIX COOPYXECHHUI
OCHOBHBIM BHJIOM CEH{CMUUECKOM Harpy3KH SIBIISIOTCS
HE MHEPIMOHHBIE CHIIBI OT Beca 0OJEIKH U TOPHOTO
JIaBJICHUS, a JMHAMHYECKHE W3MEHEHHS CEeHCMUK-
HaIMps>KCHHOTO COCTOSAHHUA MaccuBa npu
MIPOXOKJAEHUM BOJIH HampsbkeHud. Ilpu 3ToM umeroT
MECTO CJIOKHBIE J(pakIuOHHbBIE BOJIHBI
HaNnpsDKCHUH - ABICHUS, KOTOPHIE B INPHHIMIE HE
MOTYT OBITh YYTEHBI H3JI0KEHHBIMH BBIIIE TEOPHIMH
CEHCMOCTONKOCTH MOA3EMHBIX COOPY>KECHMUIL.
BonHOBBIE 3ddekThI, OTpaxkeHus, IUpakuuN H
nHTEp(EpEHIINY 0Ka3bIBAIOT CYIECTBEHHOE BIIMSHUEC
Ha CJOXXHOE HANpPsHKEHHOE COCTOSHHE MAacCHBa,
BO3HMKAIOIleE B Cllydae HECKOJIBKUX  OJIM3KO
pacmoyoKEHHBIX ~ MEXIy  coOOH  MOJ3eMHBIX

¥

COOPY)KEHHI W PacCIIONIOKEHHBIX BOIH3H CBOOOHOM
MOBEPXHOCTH. DTO M JIpYTHE BOJHOBBIE 3()(EKTHI
MOTYT OBITh YYT€HBI JHIIb METOAaMH BOJHOBOM
JIMHAMUKH [5,6].

IloctaHoBKa M MeTO/AbI pemieHus 3aJavuu

B3aUMOJeHCTBUSA celiCMHUYeCKHX BOJIH
NUJIMHAPUYECKOH TeJoM ¢ :KuakocThlo. Hinke
pemaroTcs 3a1a4n B3aHUMOIEHCTBHUS

HECTAllUOHAPHBIX BOJIH B LWIMHIPUYECKUX TENax,
HaxoJIIMUXCS B YOPYIOH cpeze.

I[Iycte B  Oe3rpaHWYHON  YHIpYyrow cpeze
pacrionoskeH ynpyruii  N-  clIOEHBIH IWIMHAD,

conepxamuii 3amonHuTeNs [7] (puc.l). Ha mumuaap
I

MaJIaf0T HECTAIMOHAPHBIC BOJIHBI HAMIPSKEHUS >(°<) u
o) u

, DPOHT KOTOPBIX MapajuieNieH MPOAOJILHOIM och
munuHapa. TpeOyeTrcs OmpeAenuTh JUHAMHYECKOES
HATIPSKCHHO-ePOPMUPOBAHHOE COCTOSIHUE
HUIHHIPA U OKPYXKAIOLIeH ero cpeibl, BbI3BAaHHOE

nagaroniuM UMITYJIbCOM HalPsSKCHUS.

Puc. 1. /leficTBHe HeCTALIMOHAPHBIX BOJIH Ha CJIOUCTOE TeJI0.

OCHOBHBIE YpaBHEHHUS TEOPUHU YIPYrOCTH MJIS
9TOH 3a7a4M O TIOCKOH IedopManyil B IOTSHIIHAIAX
MEPEMEIICHUI CBOMATCS K CICTYOIIIIM:

1 %9/ .
Vip=——3- (i=12.N)
Co; ot
. _ 1 0%,
Vv Vi :C’?atizj'
) @

IJIe ¢j U Yj ABJIAIOTCS MOTCHIMATIAMY TTIepEeMEIICHUS |-
ro cmos, ¢, W ¢ (BasoBHle  CKOPOCTH
pacmpoCTpaHEeHHs BOJIH PACTSDKCHHS U CABUra j — ro
CIIOAL.

[Mpeamnonoxum, uro Bpems t OTCUMTHIBAeTCS C
MOMEHTa, KOTZJa MAaJafolIuil HMMITYIEC KOCHETCS
noBepxHocT BHewHero (N-1)-ro muimHIpa B TOUKe

r=r _
N, 0=0, Jlo aTOrO0 MOMEHTa COXpaHsETCs

IIOKOH. B COOTBETCTBHM C H3JIO0KCHHBIM, 3ajada
OTBICKAHUS TOJS TUPPAarMPOBAaHHBIX BOJH |
HAINpPsDKEHHO-1e(hOPMUPOBAHHOTO COCTOSIHMS,
BBI3BAHHOTO MaIAI0LUM UMITYJIHCOM [ 8]

o) = o H (f),

Y 1-v, t:t—(x+rN)/CPN’ @
%0 ammur . H f)-
yla Majaroux BOJH; eMHUYHAS
¢yakmus  XoBHcala, CBOAUTCA K  PEHICHHUIO
middepennnanbupix  ypaBHenuit (1). ['panununble
YCIOBUSL HAa KOHTAaKTe JBYX LMJIMHIPUYECKHX
MOBEpXHOCTEN
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r=a. oy = 0rr(;<+l); Org = 0r9(;<+1) O = Grz(x+1); CnJ Hr(,l)(Qr/Csj)"‘ LnJ H,EZ)(QHCSJ)
U =u,; $=8 . W =w_ mpu I <r<r,
1 T e, vi(na)- C,HY (@ . ) s
Ha GeckoHEUHOCTH BBITIOTHACTCS My TPU T 2Ty,
ycnosue 3ommepdensaa [9] C,ol,(Qr/Cy,) mpu 1, <r<r, ®)
||m¢N+1 = 0 ||m(»\/7 [ Pra + |aN+1(/)N+1J 0 KO3(1)(1)I/IHI/ICHTBI Amv Anj ’ AnN ’ Bn] ’ an y C
ONpEAEISIIOTC U3 TPAHUYHBIX YCIOBHH (7)-(8),
“m‘//N 4=0, KOTOpbIe  MOCTaBIICHBI ~HA  KOHTaKTe  JABYX
UWIMHAPUYECKUX  [OBEPXHOCTEH. I'pannynble

|Im(\/7 ( l//N+l iﬂN+ll//N+lj:O

3amaua pemaercs MpH CICAYIOMNUX HadallbHBIX
ycnoBusx [8]:

O9; 10y, =5(5‘/’1+15'f’1] o
o raod| , o\ o roo ) 3
19y, 9py _0(1%y; 99,
roo or otlr 08 or ’
rae J = 1’ 2’ N ; N =qUucCJio HHHHHﬂqueCKHX CJIOCB,

1=N_ OKpY)KaIOIIasi cpefia.

HNuTerpansHoe mpeodpasoBanue Dyphbe.
[Tome wHampspKeHWIA, BBI3BAHHBIX ycwmmsiMu  (2),
YIIOBIIETBOPSIET BOJIHOBOMY ypaBHeHHIo (1), T.e. eMy
YAOBIETBOPSIET KaX bl LMIMHAPUYECKUH cioit. Jlis
peuieHusT  COPMYIMPOBAHHOW  BbINIE  3a/laudl
npuMeHnM {-mHTeTpanbHOe npeoOpa3zoBanue Dypbe
IO BPEMEHU.

9= [olo 0d0: ol0)= - [oleoac.

Vcnonp3oBaB HyJeBbIE Ha4YalbHBIC YCIOBHS,
TIOJIYYUM N300pKEHHYIO 33139y

azf_F oo" 2 2
0, 100[(0" 0l
o roor |(C2or? 71 =5
' 4
azif owF 2 2
viaovifer et} o
o roor (CZo o207
: (5)
rae $2-mapamerp HMHTErpanbHOTO IIPEOOPA3OBAHMUS
—F
Dypoe; iV n3o0pakeHre Ipeobdpa3oBaHusI

Oypee pyHKUIHI ?i (t) u Vi (t) COOTBETCTBEHHO.
Tornma peurenue ypaBHenuit (4) u (5) OyayT UMeTbh

r=R
YCJIOBUS NpU " ¢ yueToM mazaatomux BosH (1)

PUMYT BUJ

) rN rN
F (i)F _,,F
F)UGN + Uy _uH(N—l)’
rae
a)

ol (@)= Uéﬁ)i(—l)” e, 1,(Qr/C,y )cosné;
n=0

5 oF(Q) =57, [cos 0+ €, sin*6);
" ang - 5" [1-E, J2sin26;
UrN cosd ;
n
" uf, = U sing ; o) = ge ",
[oncrasus (5) u (6) B rpannyHbIe yenoBus (7) 1
(8), MOJIYYUM CUCTEMY KOMILJIEKCHBIX
anredpanyecKux ypaBHEHHI c (4j+3)
HEM3BECTHBIMU B BUJIE
[zKa} = {P}, ()
rue
z] 0
[2,] ;
[2]=|-----*- 2"‘.[2"“] """
&)
0 ! [2,]

2]
- Onounass matpuna; ' )4 - mMarpuma pasMepHOCTH
4x4, sneMeHThl KOTOpOH cyTh (GyHKIMH beccens u

XankeJist N-T0 MOPsIAKa IEPBOTO ¥ BTOPOTO POJa; {g}

BUJL
E _F - BEKTOp CTOJIONAa HEHM3BECTHHIX KO03()(HUIMCHTOB;
“r,0,Q S(r,Q
s o) TR
SR P (6) BEKTOPHBIC CTOJIOIBI, XapaKTEPU3YIOIIHE MTaIar0IINe
3nech
AHY(Qr/C,,) mpu r=r, Harpy3KH, TJe Fins Pons Py P COOTBETCTBYET
' -V OF  S0F GOF - 0F
()= M HY(ar/c, )+ B, H P (aric,)) O+ Ora U+ Uy
o \r, Q)= pu 1, <2 er( j=l,2,...N—1), [TycTh cTyneH4aThie BOJIHBI B3aUMOACHCTBYIOT C
Awln(Qr/CSN) mpu 0<r1 <rp; @) UUJIMHAPUYECKAM  OTBEPCTHEM  TMPU r=h 4
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OTBEPCTUEM  CBOOOJHOTO  OT  HANpPAKEHHA BEHCICHAA:  KOMDHIHCHTOB Z.(Q)(ke=12)
(Grr e = Ol = O) . EIMHCTBEHHBIM (11) n unrerpana (10). TlepBbIii ¥ BTOPOH alropuTMbI

HanpspKeHHeM, KOTOpoe He oOpamraeTcs B Hylb NPH

r=r,, om0
ABJIACTCA KOJBHECBOC HANPSKCHUC .

[MpumenuB mpeobpasoBanne Pypbe K ypaBHEHHIO
JBIDKCHHS M TPAaHUYHBIM YCIOBHUSIM [5], MOIydum
BBIpa)KCHHUE JUIS1 KOJIBLIEBBIX HAPSDKEHUH TIPU

o, = o, H(t)cosnt, o,, = 7,H(t)sino:
om0t 17 AQR

O, - -~ ]
wn o 27 3 O, [A,A, + A A, (10)

A1(r01Q) =
= (A, +7,E2HE (@)~ ((2n2 + 2n)+ Q2 HP ()]
+ [ToAz - A4]X

x| 20(n+DHO((Cpy /Cy )2+ 252 Co g ||
CSl CS

Belpaxxenue A (k:1’2’3'4'5)) IIPUBENCHO B
padote [9]. HecobcTBenHsii maTerpan (10) pemmaercs
YHCJACHHO 110 pa3paboTaHHBIM anroputMam [14].
[Mpaktndeckne Berumcnerns (10) mva DBM MoxHO
npoBecTH  cneayroumuM — obpazoM.  Ilockonbky
YHCICHHOE WHTETPHPOBaHWE B  OECKOHEYHBIX
npezenax HeMbIcauMo, To uHTerpai (10) 3ameHsiercs
Ha

@p
G = o [ M) __giengg
27[ W, Ql[AZAS + A4A5:| (11)
a,, O,
3HaueHus IpeacioB MHTCTPHUPOBAHUA a

HO,Z[GI/IpaIOTCSI B 3aBHUCHUMOCTH OT BHIA IIaAarOlICro

uMnynbca. YHWCIEHHBbIE 3HAYEHUS CHEKTPabHOU
oiF (Q)
IJIOTHOCTH " u3 (9) KOHEYHOTO MAJAIOIIETO

UMITyJIbCa JIMIIb B HEOONBIIOM IHANa30HE YACTOTHI
Q cymectBenHo oTIMuYaeTcs oT Hyns. IIpenensi

unTerpuposanns 02’ @b cnexyer moxbupats B
COOTBETCTBUHM C O3THM [Halla30HOM H C Y4ETOM
Tpebyemoit TouHocTH. [Ipr 3TOM OCTaeTCs OTKPHITHIM
BOIIPOC O TOM, KaKkyi IOIPELNIHOCTh BHECET
npeHeOpexeHne BKJIQJOoM HHTerpanoB tuna (10) B

1) 1)
agor P

npenenaax WHTErpHpoBanus oT — %° 1o
o ©.

YucneHHoe  cyMMHupoBaHHE  OECKOHEYHOM
cymmer  (10), pasymeercs, TaKKe HEBO3MOXKHO.
Omnako B [10] moka3zaHo, 4YTO TpPH JOCTATOYHO
Gompmx N (N-mopsimoxk  GyHkumit  Beccens wu
XaHKes1) MOXKHO TOCTPOUTh  ACHMITOTHYECKOE
MpeacTaBjeHne oOIero dieHa 3TOH CyMmMMblL. B
pe3yabpTaTe MOMYIUM JHOO OICHKY ITOTPEITHOCTH
nepexojia 0T OECKOHEUHON CyMMBbI K KOHEYHOI1, MO0
MPUOIINKEHHOE CYMMHPOBaHHE OeckoHEeUHOU
cymMMBbl. BBuay ckasanHoro coxpanum B (10)
GeckoHeuHyl0 cyMMy. PacueT mo paccMatpruBaeMoMy
METOJ/Iy CBOJMTCS K MOCTPOEHHIO JIBYX ajJrOPHUTMOB

HE 3aBHCAT OT BHJAa MAaTeMAaTH4ECKOM MOJIEIH
o0ObeKTa.

F
o / o,
AaropuT™ BbIYHCIeHus. Benuunna %"/ 70
u3 (11) Beruncnserca Ha DBM cremyromum oOpazom.
3a/1a10TCsl BCE YMCIIOBbIE TIAPAMETPhI, HEOOXOIMMBIE

s BBIUMCIIEHUH. BBonsarcs CIIEyIOIIHE
0003HaYeHYS: X =€ X, =nQ rae
n =S Qo9%

Cs1 Cor X% =nQ .y JIBYX 3HAUYEHHUI

X (k =1 2) onpenensercs pyHkus beccens L (5) u
N"(‘f)’ (n =L 2"'10)' VkasaHHBIE
paccuuThIBalOTCS 10 (hopMyIie

002000, 6,0 06 LN
g (12)
Kak moka3ano B [11], aOcoyifoTHOE 3HAYCHHE
¢ynkimn beccens OBICTPO YMEHBILIAETCSI C POCTOM
WHACKcAa N, HadyMHAas C MOMEHTAa, KOTJa WHICKC
MpeBHIIaeT  apryMeHT. B 3rtom  ciyuae,
HETIOCPEICTBEHHOE HCIoNb30Banne hopmyinsl (12) e
MPUBOANT K menu. TeM He MeHee, pacdeT mo (12)
BO3MOXEH, €CJIH TI0 pEKYPPEHTHOU hopmyie

R e P N
(13)

B HampaBleHUH yObiBaHus mHAeKca (0T N=N mo n=0)

MaCCHBBI

pacCUUTHIBACTCS BCIIOMOTATEeNbHAs (DYHKITHSL I“(g).
Junst pacuera (13) 3amaroTcsi HEKOTOPHIE HAaYalIbHbIE
3HAYCHUS

TN*+1(§): 0, TN* = &

(14
M HadvaJbHBIM HHIEKC n= N*, omnpeaenseMbli U3
YpaBHCHHUS
(2&)™ N,!
(2N. +1) (15)
3mech €. MTOTPEITHOCTh pacudera,
COOTBETCTBYyIOIIass TpeOyemMol TouHOCTH. Jlanee
ompexersiercs 3HaueHne QyHkuuu beccens:
1,(&) =T, (E)6(£)/15(8), (16)
OpudeM Ui HAaXOXJICHUS Y MOKHO
HCTIOJIH30BATh 3aBICHMOCTh
1 X
I0(§):—jcos(§cosx)dx
"o (17)

C nomompio ¢yHknuii beccenss m Helimana
pemaercs ypasHenue (16).

DyHKIUIO

200)- (.00 0400 g
MOXHO YHCIIEHHO HHTETPHUPOBATh, 3aIIMCAB €€ B BHUC

/1/1(roQ1): Xl(rO"Ql _in(rl)’Ql)' (19)
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I . O—g( F(lQ) 23 KOJIBIIEBOTO HAIPSOKEHHUS] OTJIHYAETCS oT
A/IAFOTIVHH MMITYJIbC [23] MPeABIIYIIEro MATHIM 3HAKOM IT0CIe 3amsiTol (puc.2).
OIKCBIBAETCS BEIPAKEHHEM N
O')((;()F Q)= f,(Q)-if,(Q), Usmenerne C% B sasncumoctn or T npu
rie fl(Q)1 fz(Q)- BEIECTBEHHbIE  (DYHKIIMHY. Pa3IMYHBIX n=012345 MoKazaHo Ha pwuc.3-4.
. exp(iQat) Pe3ynbraTtel ~ HAIIMX  YHCJIEHHBIX  PAcYeTOB
Henombsosas  dopmyny Oiinepa s : CPaBHMBAIM C W3BECTHEIMHM pesymbTatamu  [9].
pasgenus (18) Ha BelleCTBEHHYIO 1 MHIMYIO (19) MMony4yeHubIe 3HAUCHUS OTIIMYAKOTCS
YaCTH, TOCIIe HEKOTOPBIX MPe0OPA3OBaHHUN [OTyIUM IpHGH3KTEBHO Ha 30% mpH N=0,1: MaKCHMATBHOE
B BUJIE: _ —
w KOJIBIIEBOEC  HAINpSDKEHUE NPU h=001u6=90
o= J |x2 )]dQ cocrasser 2,962/3,0; a o pabote [11,12] — 3,28/3,0
e (20) (r~4,71)
Pa3/:[enHB uHTerpan (20) Ha 1Ba cllaraeMbIX Ju@pPAKUMH HECTAUHOHAPHBLIX BOJH Ha
1% HWIMHAPHYECKOM  Tejle. IlycThb  BHYTPEHHS
Tpn = I[X1 ]dQ + ?I[Xl(g)_ 'Xz(Q)]dQ P (I‘ —r ) d P
7o rpasmia 0/ cBoGOJHA OT HANpPSIKEHHS, a Ha
(21) KOHTAKTE C OKPYKAIOWIEH CpeIoll BBINONHSIETCS

M 3aMCHUB B TIEPBOM HMHTErpasie IePeMEHHYIO Qua
-Q OymeMm IMeTh

Toon = i?[)ﬁ(gl)_ Xl(_ Ql)]_ i[XZ(Ql)_ Xz(_

0

Q).

(22)

IMockomnpky (22) mpencrasiset coboit obpaTtHOE

npeobpasoBanre Oypbe U B JIEBOI YacTH COJEPIKUT

BEIIeCTBEHHYI0 BenmmunHy [l11], TO cmpaBemmBo
COOTHOIICHHUE

Xl(Ql) == 1(_91); X, (Ql) =X (_Ql)' (23)
VYuureiBas ero, u3 (23) OKOHYATEIHHO MOJIy4aeM

1 0
O'eFan = ;Jxl(Q)dQ,
0 (24)

Tpon = 1 le(Q)dQ
Fo (25)
Bennuuny unrterpana (24) Haiiiem YHCICHHO C
momombo Meroma Pombepra [3,4]. OcHoBHO#
JITOPUTM 3TOT0 METOJ]Ia TPUBEACH B IIEPBOM TJIaBE.
[Ipu BbUMCIIEHNH WHTErpaia mo meroxy PomOGepra

HPUXOAUTCS MHOTOKPATHO BBIYHCIISITh
MTOIBIHTET PATIEHYIO (hyHKIHIO. Ob6partHoe
npeoOpazoBaHue Dypre piaiv} HEKOTOPOTO
U300paXxeHus, OpUTHHAI  KOTOPOro  3apaHee
U3BECTCH, [IOKA3aJlo, 4YTO IIpUM JJIMHE IIara

unterpupoBanus 0,01 morpemHocTs npouexypsl He
npesebimraet 0,3-0,5%.
IIpencraBineHbl YHUCIEHHBIE pPE3yAbTaThl IS

KOJIBLIEBOTO HATIPSKEHHUS npnr a ro, BBI3BAHHOTO
HaOeramoIel IUIOCKOH  ymapHOHW  BOJNHOW  CO
CTYNEHYAThIM paclpe/iejIeHHeM HANpsDKEHHS  BO
BpeMmeHHU. [lonmydeHbl 4YMCIIEHHBIC PE3YNIbTaThl IPH

v =0,25 C1/Cpy =05, 6=0"u 90" Tis
ompeneneHusl uHTerpana (25) rpaHuLbl WHTErpajia

_4 _
Oy Oy oo L0 -NJN=12.5
N=5uN=6

h=0,1;0,01; 0,001 . Tlpu 3HAYEeHUE

' a mar

yCIIOBHE PaBEHCTBaA IlepeMelleHui 1 HanpspkeHuit (7)
[11]. Tlocme mpeobOpasoBanuss Dypbe MOITYIUM
muIMHApUYeckue ypaBHenus beccens (13) u (16),
pemenne kotopbix mMmeeT Bun (7) u (8). B namei
3agaye OyAeT IIecTh IMPOM3BOJIBHBIX ITOCTOSHHBIX,
KOTOPBIE OTIPENeNIAIOTCS U3 TPAHUYHBIX ycinoBuil (8).
Bor HeKOTOprC 13 HUX:

O-rrz ZZZ J'I:angln + anEZn ] IQIdQ
k=1 n=0 _o
2 o *®
Ogg, = Zﬂzr_zzz _[[angél;) + angz(tl;)]eimdQ,
k=1 n=0 _,
2 oo 1% .
Oy, = =241, ZZZ _HC kgél:]) + angéi;)]elmdg'
k=1 n=0 _
2 o o
o =22y Y [[A6Y +B,60 ],
k=1 n=1 _, (26)
rIe Coic: Duc: Av By - TIPOU3BOJIbHBIE TIOCTOSIHHBIE:
an = 5£§)/An an = 5I£nD)/An An = 5r(1A)/An
N N

KBaJ[paTHBIC
KOMILJIEKCHBIE MaTPHIIhI (6X6). OCTaNbHbBIE SJIEMEHTHI
TEH30pa HANPSKCHUN 3alHCHIBAIOTCS aHAIOTUYHO
(26).
Cy=ReC,+ilmC,, D, =ReD,, +ilmD,,
A =ReA +ilmA,, B, =ReB,+ilmB,,
a‘<e> = Re5(e) +ilms®, e=12,

Reg +i Imgmn),
e'Ql = coth+ isinQt, m=12,....,5,

IoncraBue (27) B (26), mocie HEKOTOPHIX
peoOpa30BaHMI MOJTYIUM TEH30p HAIPSIKEHUI

o @

ZZjRea dQ.

k=1 n=0 ¢,

(@7)

(28)
Bce yka3aHHbIe TpoLieyphl 3aJI05KEHBI B TAMATH
MamuHbL. Pa3paboTaH yHUBEpCAJIBbHBIA aIrOPHTM

Philadelphia, USA

81

(2 Clarivate

Ana lytics indexed



ISRA (India) = 3.117 SIS (USA) =0.912 ICV (Poland) =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1.500  SJIF (Morocco) =5.667  OAJI (USA) =0.350
BEIYMCIICHUST WHTerpajioB Tuma (28). Pesynprarsr pe3yIbTaThI aBTOPOB pu JTAaHHBIX

_on°
pacdeToB IPUBENICHBI HAa PHC.5 MpH ¢ =30
(v,=02v,=025r1,/r, =05, E,/E, =01, n=01)
[TomyueHHBIE NaHHBIE COMOCTABIIEHBI C U3BECTHBIMU
pesynbratamu  [25,26]. Ilpu  MHTerpupoBaHUU

o, =10", w, =4, h=10"

npezaena pe3yNbTaTh

MOETO pacueTa OTJIMYAIOTCA OT JAaHHBIX Ha ~ 20%
Amnajioruynnie pe3yibTaThl MOJTyYCHBI ISt
MUIAHAPUIECKUX  00OJIOYEK, HAXOAALINXCS B
yrpyrou cpene. YpaBHeHHE JIBHKEHHS
HUIMHAPUYECKHX obonodexk umeeTr Bua [12], a
*

OKPY)KHOT'O HAIIPSKEHHSI Coo g 060J10UKe, HO 37IECh
C,=D,=0. "

3MECHCHHE OKPY)KHOTO HANpsHKCHUS

“(n_and v
0-96('9_90 ’ I‘—I’O) B 3aBHCHMOCTH OT ¢, Kak
MoKaszaHo Ha puc.6, rme l-pesymsrater [12], 2-

Og
03

(h/ r =004 h=(r—r)/ 2) . AHaNOrHYHbIE
pe3yIbTaTHI IOJTyYeHBI B padote [12], omHAKO aBTOPEI

— h? 2 _
CUHTAIOT, YTO & =h"/12R" =0, T.C. OHU YyYUTHIBAIOT

myrubaromuii  MOMeHT. B cioywae  ympyrux
NWINHAPUYECKUX Tel OIpEAENCHUE HaNpPSKEHHO-
neGopMHpOBaHHOTO ~ COCTOSIHMS ~ OOBEKTa U
OKpyXKarolle:d  ero  cpeiasl NpH  ACHUCTBUH
HECTAIlMOHAPHBIX BOJH OCHOBAaHO HAa IIOCTPOEHHUH
MOCIIEIOBATEIIFHOCTH  MAJAlONINX HMMITYJIbCOB M3
CTallUOHAPHBIX KOMIIOHEHTOB, IJie KX (bl HMITYJIbC
MpEeACTaBIsIeT CcoOOH HM3MEHEHHE BO BpPEMEHH
HEYCTAHOBUBILIErOCS HANPSHKEHUS B Mafarouien
BonHe. Ha puc.7 nmokazaHo M3MEHEHUE OKPYXKHOIO
HaNpsDKeHNS

o0=90° r=r, r=r,+(r-r)2r=r)

B 3aBHCHMOCTH OT T .

02
01

0
21
02

03

Puc.2. 3aBucumocTh KOJIbIEBbIX Hanpsmcenm‘fl 0T BPpEMEHH, NP PA3JIHYHBIX N

0.5

Puc.3. 3aBucuMocTh KOJIbIEBBIX Hanpsmce}mﬁ 0T BpEeMeEHH, NPH Pa3JIHYHBIX N
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Oe
1
6=0°
e S v ——
' 2 M i n71.c
A )
’y g =00
.3
-4
Puc.4. 3aBHCHMOCTD KOJIbIEBOT0 HANPSIZKEHUS OT
BpEeMEHHU
o .
br

h/R=0.02

0 2 4 B B 10 12
Puc.6. 3aBucuMocTb Ge3pa3MepHOro KOJbIEBOro HANMPSIAKEHHsI OT npu pazanuubie h/R
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[

Puc.7. 3aBHCHMOCTB KOJIbIEBOT0 HANIPSIKCHUS] BHYTPEHHEH MOBEPXHOCTH UJIMHAPHYECKOI0 ¢JI0s OT
BpeMeHM: 1-rpaHuT-0eTOH; 2-MeCYaHUK-0eTOH; 3-MATKHH IPYHT-0€TOH ;4-TPaHUT-CTAJIb;S-TeCYaHUK-CTAJIb.

Paznuune MCKAY HANIPAKCHUAMUA HaA BHEIIHEH 1

~15— 209
BHYTPEHHEH IIOBEPXHOCTAX JNOCTUIalOT, 15-20%,
a pasnuuue MEX]y HalpsDKCHUSMM Ha CpelHed U

BHYTPEHHEH  IOBEPXHOCTAX  ~ 10% (rO/ = 0’5)'

r=120/C,
PacueTsl mOKa3sbIBalOT, 4TO 1 pe3yibTaThl
JTAHHOTO HCCIIEAOBAHUS NPHOIIDKAIOTCS K TOYHOMY

0, =813

00— =%, 3aBUCHMOCTb
OKDYXKHOTO HaIpsSHKEHMs OT ° MpejCTaBleHa Ha
puc.7. BuaHo, 4TO MAaKCUMaJIbHOE HAaIpPSKEHUE U

CTaTU4YCCKOMY 3HAYCHUIO

HEePEeMEILEHUS CYLIECTBEHHO 3aBUCAT or'lu E.

Judpakuuu ynpyrux HecTalMOHAPHBIX BOJIH
B IBYXCJIOHHOM HMJIMHApHYeckoM TeJie. [lycTe Ha
YIOpyroe NBYXCIOWHOE LWIMHAPHUYECKOE TeJI0 IpHU
>0 nmamaer HecTalMOHApHAs CTyNEHUYAaTas Harpyska
(1). Ha rpaHuMmax KOHTaKTa CTaBHTCSl YCIOBHUE
KECTKOTO KOHTaKTa. TeH30p HaNpsDKEHHS B KaXI0M
CJI0€ 3aIMCBhIBAETCS B BUJE

o @
o (rot)= lz j Reo ) (n0,Q)dQ, k=1,2,3.
o, (29)
ol
Tensop HanpsvkeHuss ) mpeacTaBiseT cobon
¢yakunn Beccens m XaHKenss mepBOTO M BTOPOTO

References:

1. Safarov, I. I, Teshaev, M. X., Akhmedov, M. S,
& Boltaev, Z. 1. (2017). Distribution Free Waves
in Viscoelastic Wedge with and Arbitrary Angle
Tops. Applied Mathematics, 8, pp.736-745.

2. Safarov, I. I., Teshaev, M. K., Boltaev, Z. I., &
Nuriddinov, B. Z. (2017). Of Own and Forced
Vibrations of Dissipative Inhomogeneous

poxaa n-ro nopsaka. Murerpan (29) BeruucnseTcs 1o
pa3paboTaHHOMY alTOPUTMY NepBOW TiaBel. [lpm
pELICHUN OTrPaHWYMBAINCH IIATHIO YICHAMH psijia
(29), Tak Kak yaepkaHue CICAYIOIIUX WICHOB psiaa
MPaKTHYECKH HE BJIMSAET Ha pe3yibTaTsl. Hampumep,
yIep)KaHHe JecATH YIeHOB (29) n3MeHsAeT 3HaYeHue
HanpsDKeHUs MeHee, 4eM Ha 2-3%. B pacderax Obun
HCTIOJIb30BAHBI cleayromue HapaMeTpsl:

r/r, =02, r,/r, =0,6; v, =0,2;
v, =0,25; v,=02; E/E,=03 E;/E,=0]
P/ P, =03 ps/p, =01

BriBoabI.

B paboTe npemnoxeHa METOAMKA M aJTOPUTM
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3EPHOMETATEJIb-KJITACCUOPUKATOP /UISI IEPEPABOTKHU 3EPHA

Annomauyusn: Pazpabomannulii «3epromemamens-Kiaccugpukamopy npegocxooum no Kavecmey pabomvl u
NpPoU3800UMENbHOCTNU 3aPYDOEHCHBIM AHAN02aM 34 CHem CHUNCEHUs 3ampam om coéMeujeHus npoyecca npuema u
nepeuuHoll nepepabomxu 3epHa. Mcnonvzosanue npeonazaemozo «3epHomemament-Kiaccupurkamopay HoMumo
OUUCMKU OM BPEOHBIX NPUMECell CONPOBONCOAEHICSl NPEOBAPUMENbHOU CYUIKOU, YO NOJONCUMETLHO GNUSLEM HA
COXPAHHOCMb XTIeOHBIX 3ANACO8.

Knrouesvie cnosa: 3epno, npumecs, nepepabomxa.

Introduction

3epHOMETNTENb-KIacCHPHUKATOP MTpeTHA3HAYEH
JUISl TIEPEKUJIKU, TEPErpy3Kd 3epHa KM OUYHCTKH
MPEUMYIHICCTBCHHO 3€pHAa U 3CPHUCTBIX MPOAYKTOB
OT KPYIHBIX, METAJUIOMATHUTHBIX, JIETKUX PUMecei
M TBUIM, a Takke I 00e33apaKuBaHUS

3€pHOIPOAYKTOB, IPEABAPUTENLHOMN CYIIKU 3€pHA, U
MOXET OBITh HCIHOJB30BAHO HA IMPEIIPUITUIX
CHCTEMBI XJIEOOTIPOAYKTOB, B CENBCKOM XO3SIHCTBE 1
JPYTUX OTPACIAX MPOMBIIIJICHHOCTH.
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Materials and Methods

W3zBectHBl «3epHOMETATEINB-KIIACCU(PHKATOPY,
mo mateHTy Nel919 nHa mosesnyro monens [1] u
«3epHOMETaTENb-KIaCCU()UKATOP» , COCTOSIIUN H3
3epHOMETATes u ITHEBMOPOTOPHOT'O
kiaccuukaTopa, 0COOEHHOCTHIO KOTOPOTO SIBJISIETCS
TO, YTO MHEBMOPOTOPHBIH Kiaccupukarop [2]
YCTaHOBJICH HA 3ePHOMETATENIE MEX/Y CKPEOKOBBIM
KOHBEHEpOM ¥  JIGHTOYHBIM  MeTarelieM, 4TO
MO3BOJIUT COBMECTHTh MEPErpy30UYHbIE ONEPaIU C
TEXHOJIOTUYECKHUMHU, KaK OUYHCTKA 3€PHA OT KPYIHBIX,
MCTAJZIOMAarHuTHBIX, JICTKHUX HpHMeCCﬁ n 1bBUIK, a
TaKke  Kak  o0e33apaxkuMBaHHE  3epHA IO
HHHOBalMoHHOMY marteHTy PK Ne 24531 or
15.09.2011, 6ron. Ne 9, [3]. HemocraTtokoM JaHHBIX
«3epHOMeTaTeNnel-KiacCuPpruKaTopoB» SIBIISIETCS
orpaHuyeHHast HyKIHOHATIbHOCTb.

W3BecTHBI BOCTpeOOBaHHbBIE B CEIILCKOM
XO03sHCTBE «3epHOMETATEITU 3M» [4]
NpefHa3HAYCHHBIE [UI  3arpy3Kd H  pasrpy3ku
3€pPHOCKJIAJIOB, MEXaHHUYECKOTO IepeonayiBaHus
3epHa  Ha  IUION[AJKaX  3€PHOTOKOB,  [UIs
(opmupoBaHust OypTOB 3epHa M TOTPY3KH B

TPaHCIIOPTHBIE CpPEJACTBA, Cemapaluyd 3epHa C
OTJCTICHUEM JIETKUX TPUMECEH, COCTOSIIUE U3
TexHUYecKMM  pe3yJabTaTOM B  TIOJIE3HOM

MOJICNIA SBISIETCS TO, YTO Ha HIKHHANA KOpoO B
MOJIOBOM  TOJIOCTH 3arpy304HOTO TpaHCIOpTEpa
«3epHOMETATENB-KIaCCH(PHUKATOP

YCTaHaBIIMBAETCS MIPOCEUBAIOIINE cuta c
MPUEMHUKOM MEIKUX TMpUMeEce, a B IMOTOJOYOH
MOJIOCTH BMOHTHUPOBaH MHYKIIMOHHBIH
3JIEKTPUYECKUI KaHaJIbHBIM HarpeBarelib, a TakkKe C
TOPLEBOW CTOPOHBI MATPyOKa MPHEMHUKA MEIKUX
MIPUMECEH YCTaHOBJIEH CEPBUCHBIN JIIOK U CMOTPOBOE
OKHO, YTO I03BOJHUT COBMECTUTb IEPErPy30UHBIE
ONepalnu C TEXHOJOTUYECKUMH, KaK OUMCTKA 3€pHA
OT MEJIKMX IpHUMeced, a Tak K€ Kak
00e33apaxuBaHNE U IpeIBAPUTEIbHAS CYIIIKA 3epHA.
Cura yCTaHOBJICHHBIE B HIDKHEW TOJIOBOHM MOJIOCTH
Kopoba 3arpy304HOTO TpaHCHOPTEpa  SIBIISETCA
MIPOCEUBAIOIINAM JIEMEHTOM JJISl MEITKUX MIPUMECEH.
BmonTHpOBaHHBIM B MOTOJIOYOM TOJIOCTH
WHIYKIIMOHHBIN 3JIEKTPUYECKUN KaHaJIbLHBIN
HarpeBaTeib CIIOCOOCTBYET 3 PEeKTUBHO
MPOU3BOUTE 00e33apakWBaHUE ¥  O0CCICUUTH
MIPEeIBAPUTENbHYIO CYIIKY 3epHa. J[Js BU3yalbHOTO

3arpy309HOrO TpaHCHopTepa ¢ AByMs T-oOpasHO
pacrmoJIOKEHHBIMU ~ MUTATENIIMUA, TpUMMeEpa H
XOJIOBOU YaCTH C DJIEKTPOTPHUBOIAMH.

Henocrartok stux «3epHOMETaTENEl»: HU3KAs
TEXHOJIOTHYECKas 3¢ PEKTUBHOCTD OTIEJIEHUS
JETKAX TpUMecedl M3-32 OTCYTCTBHS ITHEBMO-
TEXHOJIOTUYECKUX KIaCCUDHUIIMPYIOLINX YCTPONCTB.

B MIpeIoTaeMoOM «3epHOMETIITEIND-
Krmaccu(UKaTope» OSTH HEJOCTAaTKH YCTPAHCHHI 3a
CYET BBEJICHMSI HEKOTOPHIX TEXHUYECKUX HOBIIECTB
B KOHCTPYKITUH MAITHHBI ONTUCAHHBIX HIXKE.

3amauya W TEXHUYECKUI pPe3ysIbTaT IOJIE3HOM

MOJEIH 3aKITI0YACTCS B pacIMpeHnu
TEXHOJIOTMYECKHX BO3MOXHOCTEH «3epHOMeTaTes-
KIaccuukaTopa.

JlaHHas 3a7a4a JOCTUraeTcs 3a cueT TOro, YTo
Ha HIDKHUN KOpoO B IMOJIOBOM MOJIOCTH 3arPy309HOTO
TpaHcropTepa  «3epHOMeTaTeNb-KIacCH(hUKaTop»
YCTAQHABIMBAIOTCS ~ ITPOCEUBAIOIIME  CHUTa  C
NIPUEMHAKOM MEJKHX IpUMecei, a B MOTOJIOYOH
MOJIOCTH BMOHTHPOBaH HMHIYKIIMOHHBIN
JJEKTPUYECKUH  KaHaJbHBIM  HarpeBarenb. B
rnaTpyoke IprHeMHHUKa MEJIKHX IPUMECeH C TOPIEeBOH
CTOPOHBl YCTAHOBJIEH COBMEILICHHBIA CEPBUCHBIN
JFOK CO CMOTPOBBIM OKHOM.

HaOMIOZGHUsT  mpolecca  IPOCCHBAHUS
pUMece MPexyCMOTPEHBI
CMOTPOBOE OKHO.

CyIHOCTh TOJIE3HOH MOJENH  IIOSICHACTCS
yeprexxoM. Ha ¢ur.1 nzo0pakeHa npuHIUIHAIBHAS
cxema «3epHoMeTaTels-Kiacku(pukaTopay, KOTOPbIH
cocrout u3 «3epHoMeratens 3M» 6 u
«[TaeBmoportopuoro kiaccudukaropa IIPK» 7.
OCHOBHBIMH 3JIEMEHTaMHU «3epHOMETATENA-
Ki1accuuKaropa» SIBIIIOTCSL  3arpy304HBIN
TpaHCIIOpTEP 3 c JIBYMS T-o6pazno
pacloyOKEHHBIMH IUTaTeNIIMU 1 U Tpummep 8.
3arpy304HBIi TpaHCTOpTEp 3 BKIIOYACT HIDKHHUN
kopo6 10, B TONOBOHM TOJOCTH  KOTOPOTO
yCTaHaBJICHBI ITPOCEUBAIOIINE CUTA 4 C IPHEMHUKOM
MENKHX TpuMeced 9, a B TOTOJOYOH IOJIOCTH
BMOHTUPOBAaH  WHAYKUMOHHBIA  3JIEKTPUYECKUI
KaHaIbHBIM HarpeBarenb 2. C TOpPLEBON CTOPOHBI
INpUEMHUKAa MEJIKHX Ipumeced 9 ycTaHOBJIEH
COBMEIIICHHBII CEPBUCHBIN JIIOK 5 CO CMOTPOBBIM
OKHOM.

MCJIKHUX
CepBI/ICHHﬁ JJIOK H
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Puc.1. «3epHOMeTaTenb-KIacCH(PUKATOP»
«3epHOMeTaTeNb-KiIaccupukaTop»  padoraer IKCIUTyaTallHOHHBIE ~ 3aTpaThl HA MPUEMKYy U
crenyromM  obpasom. 3epuo ¢ T-oOpasHoro 00paboTKy MPOIYKTOB.
muTatens | mocTymaer Ha HIDKHHA KopoO 10 [IpeumymecTBom MpeagaraéMoro
3arpy304Hro TpaHcroprepa 3, KoTopas oJBEepraeTcs «3epHOMeTaTeNs-KIaccu(huKaTopar SIBIISIOTCS

BozgelictBulo TBY ¢ moTONo4oM MONOCTH OT
HHAYKIIMOHHOTO  DJIEKTPUYECKOT0  KAaHAIBHOTO
HarpeBarexst 2.  Ilpu  stom ayunm  TBY
LeNeHanpaBieHo U 3()(EKTHBHO BO3JIEHCTBYIOT Ha
TPaHCHIOPTHPYEMYIO 3€pHOBYIO Maccy, IOJBearas
HarpeBy, 4TO CIOCOOCTBYET NPEIBAPUTEIBHON CyIIIKE
n 00e33apakMBaHMIO 3epHA OT BpeAUTeer XJICOHBIX
3aracoB U HaCEKOMBIX. Melkne IpUMecH C 3epHOBOM
Macchl TPAHCHOPTUPYEMOH II0 HIDKHEMY KOpoOy
MOMYTHO  IIPOCEUBAIOTCS  depe3 cuta 4,
YCTaHOBJICHHBIE B ITOJIOBOH MOJIOCTH HIXKHET0 KOpooa
10 3arpy3ouHoro Tpancroprepa 3. O4YHIIEHHBIE OT
MEIKUX TPUMEce 3E€pHONPOAYKTHI MOCTYHAIOT Ha
«[TaeBmoporopublii knaccupukarop ITPK» 7, rme
OTIETSIIOTCSL KPYNHBIE W JIETKHE TPHMECH, B TOM
yKcie MbUIb M Hacekomble. Jlasee OYMINEHHOE OT

mpuMecedl  3epHOBas Macca € Pasrpy30YHOTO
marpyOka KimaccuukKaTopa 7  TOCTYNAloT —Ha
OCCKOHCUHYIO JICHTY TpuMMepa 8.

IMpumMenenHne «3epHOMeTaTeNs -

KiaccuukaTopay Ha TOKaX KPECThIHCKUX XO3SHCTB
U Ha CKIaAax XJEOONPHUEMHBIX IPEIIPHITHH
MO3BOJIUT BBINOJHUTH OYHMCTKY 3€pHA OT MEJNKHX,
KPYIHBIX, METAJIOMAarHUTHBIX, JIETKUX MpHUMeced U
IBUTM, a TaKXKe OT BPEAWTENeH XJIEeOHBIX 3amacoB

HEMOCPEICTBEHHO B mporiecce MPUEMKH,
TPaHCIIOPTHPOBAHUS M HepepadoTKH mpoxykTa. [1pn
3TOM COKpAIAIOTCs KaluTaJIbHbIE u

BBICOKHE TPOU3BOIUTEIBHOCTE H 3(P(PEKTHBHOCTD
OUYUCTKH 3EPHONPOJYKTOB OT MEJKHX, KPYITHBIX,
JICTKUX HpI/IMeceﬁ U TIbIUIM, a TAaKXKXC COBMCHICHHC
TPAHOCHOPTHBIX OMNEpalMid C TEXHOJOTHYECKHMHU,
TaKUMHU Kak o0e33apaxuBaHue 3epHa,
npe/iBapuTesIbHAs CYIIKA.

OTaMuUTENbHON 0COOEHHOCTBIO
«3epHOMeTaTeNg-KIacCuuUKaTopa» OT aHaJOTOB
SIBIISICTCS pacmmpenue TEXHOJIOTHYECKHUX
BO3MOXKHOCTEH MAILIUHBI, IPOCTOTa KOHCTPYKLIUU U
y00CTBa CEPBUCHOTO OOCITYKUBAHHUSI.

Pesynerarom HHT/] sBasercs paspaboranHoe
YHUBEPCAIbHOE HHHOBAI[MOHHOE  YCTPOWUCTBO -
«3epHOMeTaTeNb-KIaccu(UKaTopy,  MO3BOJIIOIINH
OJTHOBPEMEHHO U BBICOKO3(P(EKTHBHO MPOU3BOIUTH
neperpy3o4Hbie orneparuu COBMECTHO c
TEXHOJIOTUYECKMMH, TaKWe KaK OYMCTKa 3€pHa OT
MEIKUX, KpPYIHBIX, METAUNIOMAarHUTHBIX, JETKHX
npumeceir U T, COBMEIEHUE TEPEKUIKU U
Npe/IBAPUTEIbHOM  OYUCTKM  3€pHA  MO3BOJIUT
3EPHONPOU3BOIUTEIISIM B TIEPBYIO OUYEPEAb COXPAHUTh
JiparoiieHHOe BpeMsi BO BpeMsi YOOpkH, 3QdeKkTHBHO
U CBOECBPEMEHHO IPOM3BOAUTH IOCICYOOPOYHYIO
00pabOTKy, COKPATHUTh KCILUTYaTAI[HOHHBIC PACXOJIbI
Ha MPUEMKY U 00pabOTKy 3epHa U TEM CaMBbIM CO3/1aTh
OnaronpusTHBIE YCIOBHS UL CYIIKM W XpaHEHHS

3epHa.
Hanpumep, npu ucnosib30BaHuy TPAJAUIIMOHHON
TEXHUKH SKCIIITyaTal[HOHHbIC pacxosl
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3epHONPOU3BOAUTENS AJI1 OUUCTKM 1 TOHHBI 3€pHa aBTOMOOIb=>3AB-40=>BEITpy3Kka Ha aBTOTPAHCIIOPT
cocraisitor 4300 TeHre: cBexeyOpaHHOE 3EpHO = CKJIaJ.
=«3epHOMETaTEIb» = Iorpy3Ka Ha

Ipu UCIIOJIb30BaHUU «3epHOMeTaTeNs - «3epHOMeTaTelb-KIacCupUKaTop»= IOrpy3ka Ha
KJIacCU(UKATOPa» IKCILTYaTAMOHHBIC PACXObI I aBTOMOOIb => cKkiaa. B mpexmaraemMoM ciydae
OuMCTKH 1 TOHHBI 3epHa cocTaBioT 1700 Tenre, To MHUHYyeTCA 2 OIepalyu: o4ucTKa 3epHa 3ABom u
ecTb B 2,53 pa3a HKe 4eM IPH HUCIOIb30BAHUU BBITpy3Ka Ha aBTOTPAHCIIOPT.

TPaJULIUOHHON TEXHUKH: CBEXEyOpaHHOE 3€pHO =

3epHO= =Fe : S5 = CKJIax

Beiroast BCEX 3epHOIPOU3BOIAIINX ypo’kas, Tak Kak OHHM HAaJeXHBl B 3KCIUIyaTalluH,
NPEeOIpUATHA OT BHEAPEHHS  «3epHOMETAaTelNb- MPOCTHl MO  KOHCTPYKUWH, WMEIOT  HU3KHE
KiaccuuKaTopay 3aKIIOYaroTCsi B COKpALICHUH MIPUBEJICHHBIE 3aTPAThI
NpUBEAEHHBIX 3aTpaT B 2,5 paza Ha | TOHHY [IpakTuueckoi LIEHHOCTBIO pe3yabTaToB
nepepabaTbiBa€MOro 3epHa 3a CYET MOBBIIICHHS Hay4YHOU AEATENbHOCTH SIBJISIOTCS:
MPOM3BOAUTEIBHOCTH M 3()(PEKTUBHOCTH OUYHUCTKH OT -3KCTIEPUMEHTAIEHO TIOITBEPIK ICHBI
KpPYIHBIX, METAIJIOMATHUTHBIX, JIETKUX MPUMECENd U 3¢ (PEKTUBHOCTh OYMCTKA 3€PHA OT JIETKHUX TPUMEceH
MBUIM, @ TaKXKe OT BpeauTeNeill XJIEOHBIX 3aracos. CIOCOOOM PAcCIIOEHHs 3epHa U PABHOMEPHOCTBIO €To
IIpakTHyeckn Bce KpECTHIHCKHE U (epMepcKue pacripenieieHusl 0 TUIOMIaaH MOTIePEYHOTO CEYCHUS
XO3SHUCTBAa  MMOJIydaT  BBITOJY OT  BHEAPEHUS MHEBMOCENapupyloliei kamepsl [5];

«3epHOMETATENB-KIIACCH(PHUKATOPA» W TEXHOJOTHUH
kak MuHEMYM Ha 1600000 TeHre 3a ce30H yOOpKH
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-ONTUMHU3UPOBAHBl TEXHOJIOTHYECKNE PEKUMBI arperar) B CPaBHEHHM C  JICHCTBYIOIIUMH
Mpollecca OYHMCTKH 3€pHA OT KPYIHBIX U JIETKUX 3ePHOOYHUCTUTENLHBIMU KOMILIEKCAMH.
npumecei [6]; [HonoxurensHpIM pe3yapTaToM MIPOEKTa

-pa3paboTaHbI
9KCIEPUMEHTAIbHBIN
kiaccudukarop» [7];

HUCXOOHBIC
obpazen

TpeboBaHUs Ha
«3epHOMETATEND-

Conclusion

B MHHOBallMOHHOM TEXHUKE U TEXHOJIOTUU IS
MOCIIEYOOPOYHOH 00pabOTKM 3epHa BOCTPEOOBAHBI
MPAKTUYECKU BCE 3epHOIIPOU3BOIAIINE u
3epHONEepepadaTeBarontie npeanpustus PK u crpan
CHI'. Kak mnoka3bplBalOT MPOTHO3HBIE PacyeTshl,

NpUMCHEHHE B  TMPOW3BOJCTBE  MPEIIaracMoro
«3epHOMeTaTENb-KIaCCU(DUKATOPY ISt
MOCIeyOOpOYHOW  00pabOTKM  3epHA  MO3BOJHUT

MOJTyYUTh TOAOBYIO 3KOHOMHIO COBOKYITHBIX 3aTpar
JIEHeKHBIX cpeAcTB 1176 Teic. Tenre (Ha OaWH
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