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HEKOTOPBIE OHEHKH AJIs1 BUCHHI'YJISIPHOI'O MHTEI'PAJIA C JIOKAJIBHO
CYMMMUPYEMBIX IINTOTHOCTBIO

Annomayusn: Ilonyyenvr oyenku muna oyenxku 3uemynoa Oas Oucuneyisipnoco ummeepanda. Ha ochnose
NOJYYEHHBIX OYEHOK CIPOUMCS KIACC QYHKYUL UHBAPUAHMHO20 OMHOCUMENLHO OUCUHRYIAPHO20 ONEepamopad.
Knrouegvie cnosa: ducunzynapuvili unmezpai, oyenka 3ueMyHoa, UHGapUanmuoe npocmpancmeo.

BBenenue

Krnaccuueckass Teopema 06 OrpaHUYEHHOCTU
CHHTYJISIPHOrO omeparopa ¢ sapoM [mibbepra B
npocrpanctse L, (p > 1)

CTeTICHH Ha I000M BHYTPEHHBIM OTpEe3Ke B
unTepsaie (a, b), Obuia BBEIEHBI XapaKTEPUCTHKH

b-n
= Q. (u,é,n) = f u(x)|Pdx ,n>0,
T T P p(n &) J ()| &
rae f(x) = if_nnf(s)ctg%ds , a A, —TIOCTOSIHHAs E+n<b-a=]|,
3aBUCAIIAs JHIIb OT p Obuta gokazano H. H.
JlysunbMm [7] mpu p = 2u M. Puccom [17] npu p > bonh
1. w,(u,8,¢,m) = sup f |u(x + h)
B naneHeiieM 3TOT pe3ysbTar ObLI TIepeHeceH 0<hsd \ ie
B psge paboT s JOBOJBHO IIMPOKHX KIACCOB 1
’KOPJAHOBBIX CIIPAMIISIEMBIX KpuBbIX . IlompoGHas P
TIPEIMCTOPHS ITOTO BOTIpoca umeercs B pabore [11] —u(x)|Pdx |,
cM., kpome Toro , A. T, Kansaepon [13],[14] u [12].
Jst u3ydeHus 0co6oro uHTerpana E+n+h<1L,6>0
ii(x) = f;gds , x € (a,b) h  IpHu 1 <p< +o0 jokazaHa OUECHKU

(Qp (W), Wy (@) ,uepes (Qp (w), Wy (w)).

B npenenbrom ciydae npu p = © U U € (g p)
9TU pe3yibTaThl ObLIM modyueHsl B [1],[8] ,6bu10
MOKA3aHO, YTO OLEHKH [2] B ONpeeneHHOM CMBICIIE

2 Clarivate
Analytics oo

(=0 < a < b < +00) c CcyMMHPYEMBIX TIOTHOCTBIO
B pabore [5],[11] mus dysxumn u € L¥Y¢(a,b) —
MHOXecTBa (DYHKIMIl, CyMMHpyeMBIX B P — O
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Heynyumaembl. B [10] ¢ momompro  Teopemsl
M.Pucca 06 orpaHndeHHOM IEHCTBUH omiepaTopa il B
npoctpanctee L,(a,b), yrauHeHa pe3yJbTarhl,

OcHoOBHAasl 4acCTh.
PaccMoTpuM OHCHHTYIISIPHBIN HHTETPAl BUAA

nonyuennsie B [1], [3]. by Bz u(sy, )
OmHO#t W3 TepBBIX pPabOT, TOCBSIIEHHBIX i(xqy,x,) = f f - ds,ds;
MMOBTOPHOMY 0COO0OMY HHTErpaity ¢ sapom [ miboepra a1 a (51 = x1)(s2 — x2)

By, x0) = gl x) = 5 [ [0 flx+ 6y +
T)ctg % ctg % dtdr,
Ob11a padora JI. Uesapu [15 ]. On gokasan, uto ecinu
2
€ sgsgyo
9 € Hisg iins, | 61ms,)

Crnenys Jl.Ue3zapu, E.JKak [6] B cBoeli paboTe
TaKkKe IMOKas3all, 4To Kiacc (QyHKIMH H(ZB% sy He
MHBAapUaHTEH OTHOCUTENIBHO oneparopa B. B sTaii xe
paboTe 10Ka3aHO, uTo Knacchl Gpyukimit H*F = {f €
Clomm?: w5 (81,8,) = 0(8865), w}(8;) =
0(60), w?(8,) = 0(88),0 < a,p <1}
WHBapUaHTHBI OTHOCHTENBHO oriepaTopa B.

rae  dynkums  u € LY°(A), A= (ay, by) X (az, by),
p>1
Hdusu € Ll,;” (A) BBeseM XapaKTEpPUCTUKY

Qp (U., 51! 7)152' 7]2)

bi-m1 ba-72

1

= f J [u(xy, x2)Pdxydx; |,
ai+é1 az+§z
rae fi'ni > O,fi +7’]i Sbi—ai = li' i=1,2.
Teopema 1. [Tycts pyHKIMsS U € Lg’c (A). Torna
IPU CXOAUMOCTH COOTBETCTBYIOIIUX HHTETPAIOB
CIpaBeNINBO HEPABEHCTBO:

Q (17 §uM,62,m2) < CpK(Qyp) , rme

&1 &2
FrQ, u tl, Jt, 2)
K, <Gl J f 22/ gt dt, +
(5152 99 0 (tit)P
§1 M2 11 §2
2 2 141 2 2 l 1
1 Q (u tlzl 22 t ) ;l,tptz,;z)
e P S . Ce U P
(&m0 o (t1t)P I (m:&2)7% o (tit)P
; : u - tl,l_z tz)
(7)17)2)‘1 00 (t1tz)p .
S2
_Q (u tl’ll’fz‘rlz 1 2 .Qp(u,f—l,n—l,tzl—z
— 2o dt +—f 22 "2 dgt, +
1 l 1 1 1 2
£1%% ty? $29% P
m n2
2 §2 M2 2 §1.m b
1 rQ (u— t" ) 1 (W55 t) $1M §2 M2
_lf 1 2 dtl lf 2 : 2 dt2+Qp(u,?,?,7,7 ]
N1%0 tyP M2%0 P
Joka3zaTesbCcTBO.
[pexnae Bcero nokaxkem, uto u € Lq(A).
Iycts &; < %(i = 1,2) umeem
ai1+éy1 az+§2 §1 &2 1 S1 S2
f f |u(sy, sp)| ds ds, —4f flu(sl+a1,sz + a,)|ds;ds, Szf f t,t,dtydt,
a1 ay 20 0
S1 52 51 le ( Y
u(s; +a ,s +a
ff tltzdtldtzf f L P dtydt,.
t1 t2
[ ]
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VYuuteiBag, 4ro U € L?C(A), IpUMEHHM BO

BHYTPEHHEM HHTErpajie HEPaBEHCTBO | empaepa u
MOJTY4UM

a,+é&1 ax+¢ 3
1 1 42 2 ZQp(u’tll_l’tZ’l_z)
Iu@phﬂdawhS4J f————f%—4LdﬁdQ

a; az 0 0 tft;

Amnanoru4so, npu &;, n; < (0,%] (i = 1,2) umeem

b b n1 N
1 2 1 2Qp(u'[_1't1’1_2’t2)
f |u(sy,s;,)| ds ds, S4J.J. z__ 2 t, dt,
b1-n1 b2—-12 00 tft;
a;+é1 by
u t1 Ly
p 2’2 )
|u(sy,s,)| dsids, < 4 - dt,dt,
a;  bz-m2 f g
ai+§1 by-m3 §1 b2-1m2
| f|m%&nwﬂ&—f [ G+ asplasas, =
a; az+&, az+§2
§1 b2-7m2 . 51
= Zf f |u(51 + al, SZ)ldSldS2S_2f tldtl =
0 az+&; 1 1]
1 §1 ba— 7]2| |
u(s; +ags
— Zf tldtl f f M 1d52 <
st
0 t1 az+é>
1
131 §1 b2-m2 5 §1 b2-m2 q
2f t,dt; f J- |u(sy + aq, s5)|Pds; ds, f f dsldsz <
0 t1 az+&; t1 az+$;
1 1
31 §1 b2-72 p f1d a1+§1 by-1m3 p
t
< 2l2f f f lu(sy + aq, s,)|Pds ds, <212f ! f f |u(sy, sp)|Pdsds, | <
0 tp t1 az+$> 0 tp aj+ty az+§;
1
1 p
& b1=%5 by-n,
dt1( w Q p(W, tl: 52’772)
<2, | |u(sy, s,)|Pdsds, | =21, dt,,
0 tf aij+t; az+$> 0 tf
b1-11 az+§2
Q p(U, t1' Ez:’)z)
lu(sy, sl dsyds, < 21 l dt,,
a;+§1  az 0 tf
by ap+<& n &
1 Az2ts2 1 Z-Qp( L tltz,lz)
f f |u(sq, s,)| ds ds, S4f f 1—dt1dt2,
bi-11 az 00 tft;
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by by-72
ra (u yt182,12)
sy, s;)l dsyds, < 21, | 22 g,
b1-1n1 az+§, 0 tP
by-n1 bz
p(u 51’771 I ,t5)
f f |u(sy, s)| dsids, < 211 dt,,
ai+§1 ba-1m2 0 5
bi-n1 ba-m2
[u(sy, s2)l dsidsy; < 4L 10w, §1,M1,82,12)
a1 +§1 az+§
W3 mocnemHux HepaBeHCTB INpu &; =1); = lz‘, Hanee, nn1s moutn Beex Xx; € [a;+ &, by —

i = 1,2 BrITekaer, uto U € L,(A), orkyma cnenyer,
9TO Ui CYIIECTBYET IOYTH Be3/E.

by by

n,) (i = 1,2) umMeeT MecTO PaBEHCTBO

u(sy, sz)

ﬁ(xpxz):f f(Sl

a az
a1+— a2+

u(sy,sz)
-[ f (s1 —X1)(S2 — X2) dsids; +

a1+—
u(sy,sz)
ds,ds
.f J (51 —x)(s2—%3) 2
a
bl——
u(sy, s2)

—x1) (52 — x2)

d51d52 =

a1+§1 by -1z

u(sy, sz)

f J (s1 = x1)(52 = X2)

1—— a2+

ds;ds, +

u(sl' 52)
.[ j (s1 —x1)(s3 — X3) dsyds; +

a+1 a2

u(sy,sz)

a; +fl by—2

—X1)(s2 = X2) doadsz + f f (51

ds,ds, +
X1)(S2 — X3) 1

by a2+$2—2 by bz_n_
f f u(sy, sz) ds. ds f f u(sy, sz)
(s1 —x1)(s3 — X3) 108z + (s1 = x1)(s2 —
b,-1L a; b1——a2+—
by by ( ) 9
u(sy, s,
| ] dsyds; = G, 0).
S; —X1)(s, — X
s s G 7S G2 =) £
CreloBaTennLHO,

bi—11 bz—72

p(u $uMu€ame) < ( f j

a;+§; az+§;

9

Z I (1, x7)

k=1

OuenmBas cnaraemble 10 Hopme L,(A) A=

dxlde% z f J

bi—n1 bz-72

k=1 a;+& az+§;

|1 (x1, x2) [Pdx dxy)P =

ds;ds, +
2

1

Mc

k=1

la; + &, by — 1] X [az + &, by —1;5] i=12
AHAJIOTMYHO MPCAbIAYIIEMY, ITOJTYUYUM
L]
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p
bi—nm1 ba-1M2 a1+—a2+

u(sy,S2) 1
|11|Lp(A) ( f J- f f G r 2 ds,ds,| dx,dx,)r <

—x1)(s2 — x2)
ai+§1 az+éz | a1

<16 .
- 1)"5152

_2
2
u tl; , to, )
f 2772/ gt dty,
0 (t1t)P

o-\NIH

14
b1—n1 by—mz |%17F

_1
2
u(Sl, 52) 1
|13|Lp(A) ( f J- f f (Sl — xl)(sz — xz) dSldSZ dxldxz)l’

a1+é1 az+éz | a1

2 2 I 1
1 1 Qp (u‘tl’;l’;z'tz)
<16 —— fo . dt,dt,,
(P—-Dreipio o G

b1—n1 bz-m2 by a2+

7 10,@ = f f ff Wou52) o as,| drdeyr <
7Lp(A)_( (51— x1) (5, — ) s1dsy| dxidx;)P <

a;+éy az+§z |bi-m1 az

0, (w)
" 2J gt,dt,,

(tyt)P

1 1

<16

o‘ NT
o\awl"“

2 11
(b~ Dp gt
B cuy Teopemsr M.Pucca [17]
P

3
bi—m1 by-mp |41t 3 bz__

1I211,@) = ( f f f f G _ux(f)l'(:)_ ) ds,ds, dxldxz)%

atéy ax+dz a4 +52 §2

p
bz_ﬂ_z ag +{

1
— ([ | [ acusnas| <
(p_ 1);7 Eq az+$2—2 az

1
¢11+scl by— a1+$1/b2—’722 P
1
st 1 f f Ay, x)Pdoy)pds, < < A, — f f sy, sp)IPds; | dxy
Che 1)’“5" G g2 ff a1 \f_ 1 }
a;+51 8 71 »

1 1
= Ap—l f A(Sl)dsl < Ap—lj—
ff a; Ef 0

1
1
q
tl
1 ( w 1 Qp(u' t ;1'%2'1’?2)
= [u(sy, s2)IPdsds, | dty = A, — £ dt,
ff \a1+t1 a2+$2_z / s

AHanoru4yHo oueHuBaercs Iy, Ig, Ig, Io. Teneps
onenuM Is B HopMe L, (A). B cuimy Teopems [ 16 ],
nMeeM

:Ap

o‘\anl;ﬁ"
|

Boq|r

t
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_77_1 _n2
bi-n1 by-m |P1 bz

u(sy, s2)

p

1
ds,ds,| dx;dx,)P <

|15|me>—(f f f f(sl

a1+§; az+é§z | ag a2+—

"11 _n2
by— by 2b

—x1) (52 — x3)

711b 712 14

<( f j j j o _ux(l'o")lgzz)_ o ds,ds, dxldxz)% <

¢11+1a+2 a1

77_1712
by—>- bz

=)

a1+ az+

Tl MOCTOSHHASL Ap nesasucut ot &;,1;(i =1,2).

Teopema noka3zana.
Jns ctaHAapTHOM CXEeMbl TOCTPOMM HOBBIE
WHBapHUaHTHBIC TIPOCTPAHCTBA UTS omieparopa .
O6o03HaunM 4epe3 G KJacc IOJIOXKHUTEIBHBIX
dynkmit (1,141, §2,N2) onpeaenenspx npu 0 <

[u(sy, 52)|pd51d52)p = ApQp (U, -

[Tycts @ € G.BBenem Z é’, —MHOECTBO
U3MEPUMBIX  Ha A GyHKOIMH ~— TakMX, — 9TO
'Qp (u, Elt N1, EZ' nz) = O(q)(fll N1, 52' 772)) Herpynuo

p
IMPOBEPUTDH, YTO MHOKECTBO Z¢ B HOpME

Qp(u: &1, M1, 62,M2)

u = Su
lullz = sup

fi' Ni EL' + Uh < li' i= 1'2; (p(fl' N1, 52' T]Z) o4t Eimi q)(fl' N1, 52' 772)
yosiBaer o &;,1; (i = 1,2), =12
SIBJISIETCS] 0aHAXOBBIM POCTPAHCTBOM.
0 (€1,m1,82,m2) = (51, S ,772) Teopema 2. Ilycte @ €EG u cxomsarcs
L lz WHTETPaJIbl
+ (P < ) 771' 52' )
L1
+ Y <§l1'5t zl le)
+ <p( =, 1,772)
§1 & l l é1m Iy 1
3 2(p(t1';1't21_2) 3 Z(P(tpzl 22 tZ)
j 761 tldtz,f '[ —dtldtz
00 (t1t,)P 00 (t1to)P

[ [olieed)

00 (t1t2)”

TEAA _’Zx(w)! K(p) =
0((p(fl,771,€2,n2)) T0 @: Zg = Z{) ¥ OrPaHUYCH.

Beenem mpoctpanctBa [, (Y1, Pz, Y3, Pa).
Iycte ¢; > 0m.B.u Y; € L1(4,),4,[0,11,0,,] i =
1,4. O603HaUMM

]p(lpll 1)02! ¢3' l/)4.) = {u = HU3M:

Torna eClIu  Ke

M1 M2 11
tll ) )
d t,dt,, f f a2t 720 Y g de,

0 (t1tz)”

K= f f 02 (0,626, 2) v, )5 6, < +oo

2 680 ) aEy E)E G, < oo
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bl
2 2 l
K= [ [ o (w62 2.6) s )6, < +on
00
b b
2 2
P ll lZ
K, = Q2 (u'f;51'5»52)1/’4(51.52)‘151‘152 < +oo}.
00
1 X1 X
B Hopme ||u||]p(¢1,¢2,¢3,¢4) = miax{Kip,i = dt,dt, =0 X1X2 3,
1,4}, {]p, Il ”jp} — B — npocTpaHCTBO. 0 0 (taita(ty, )P (195195211/%’(951,952))5
Teopema 3. Ilycts ; € L1(A;) u nouTH Besne i=14, —+-=1,p>1,
p q

Ha Aq Y; > 0 u QyHKIUS

X1%2 (%1%, (%1,%,)) P  TOYTH  BO3PACTAET,
KpOMe TOro
bl
2 2 l
[ [ o (5.6 26.2) vite e2d01d6, < const
00
Ouenum

torga ||| p S const||ul| jp» TAC TIOCTOSIHHAS HE

3asucut ot U .

Jloka3zarejbCcTBO. Bocnons3oBaBmicek

TeopeMol 1, momydnm

| [ cepm@rasa,
0 0

(606
(151;2): d&dfzq j

-
I

O v}

ORNL{T

11 I
22 $1 62
¥1(81,$2)
[ [Gess dfldfz(f J
00
ITo ycnoBuro Teopembl
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Introduction

“Motivation is the main driving force in human
behavior and activity, in the very process of shaping
the future professional; motives are a mobile system
that can be influenced” [1].

One of the most effective methods of increasing
educational motivation is the introduction of non-
traditional technologies in the learning process.
Teachers of a foreign language, along with traditional

MOTIVATION
TO LEARN

ENGLISH

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2020.07.87.44

types of classes, apply gaming technologies
everywhere. The use of game forms in foreign
language lessons in high school is widely described in
the scientific literature. In essence, the students of a
secondary vocational educational institution (technical
school or college) are the same schoolchildren, at the
age of 15-17 they could sit at a school desk if they did
not choose the path to obtaining a professional
education.

Picture 1.
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At the same time, the ways of motivating school
and university students with all their similarities have
fundamental differences. At primary and secondary
school age, children are easily motivated by a reward
and evaluation system, since they are characterized by
a desire to please parents, like teachers, and compete
with classmates (to be the first). Finally, the upcoming
final exams - the Unified State Examination and the
Unified State Examination, on which a lot depends on
the important role in motivation. Given these
behavioral peculiarities of schoolchildren, teachers of
a foreign language use game technologies to a greater
extent for an unconventional form of presentation of
grammatical material than to increase educational
motivation. In the game, students learn language
material more easily and decide to demonstrate their
speech skills. For school children, the use of active
outdoor games is offered in foreign language lessons.

I. RESEARCH METHODOLOGY

Students have a completely different picture:
they no longer have a desire to please their parents,
they are more indifferent to each other's academic
successes, they also no longer have a fear of exams,
since they have enough of a minimum mark in the
Foreign Language discipline. At this age, teens have
other interests that are supported in their "micro-
society"”, in their environment. And in the absence of
a ubiquitous fashion for learning foreign languages,
especially in provincial areas, the most effective ways
to increase motivation are interest and confidence that
a foreign language will come in handy in the future, at
least when traveling. These motivational components
are easy to implement in the game. But only the nature
of the games should correspond to the age
characteristics of students of secondary educational

institutions. Games like “find an object” or “guess an
animal” among students will no longer be successful:
they are “children's” games, and they are aimed at
studying the “boring”, in their opinion, grammar.
They are more interested in games as an element of
entertainment and pleasure. And the task of the
teacher is to offer them a game that will be both
entertaining and cognitive. “Since the true source of a
person’s motivation is in himself, it is necessary that
he himself wants to do something and do this is.
Therefore, the main motive for teaching is the internal
motive power. Eastern wisdom says: "And one person
can lead a horse to a watering-place, but even a
hundred will not be able to make her drink water" ...
So the student can be forced to sit in the classroom,
but it is impossible to forcibly teach something and
develop his abilities. A horse drinks water when he
wants to drink, and a student learns when he wants to
learn. A student will want and will study himself only
when this lesson will be interesting and attractive to
him” [3].

Most teachers use games that are educational in
nature, their goal is to submit or consolidate language
material. Particularly noteworthy are the games used
by teachers for current or intermediate control. In such
games, there is no pronounced educational sense. The
teacher can easily do without them and test the
students' knowledge with the help of a test or control,
saving his time and effort. But just such games are
very attractive from the point of view of increasing
educational motivation. After all, not only the level of
preparation and knowledge of the language plays a
role here, but also ingenuity, speed of thinking, ability
to work in a team.
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WAYS TO MOTIVATE TO

LEARN

* Fill your child's world with reading.

+ Encourage them to express their opinion, talk about their

feelings, and make choices.

* Show enthusiasm for your child's interests and
encourage them to explore subjects that fascinate them.

* Help your child organize their school papers and
assignments so they feel in control of their work .

* Celebrate achievements, no matter how small.

Here the spirit of useful rivalry and competition
is successfully included, students forget that the
teacher is testing their knowledge. And
subconsciously, the whole period until the next game,
they will be interested in foreign language lessons, of
course, with the correct setting of goals and objectives
by the teacher. To control the assimilation of language
material, elements of business games are used to
immerse students in a specially created situation and
the need to implement language communication skills.
For example, self-creation of dialogue between groups
or teams of students on various topics: “In a
restaurant”, “On an airplane”, “Acquaintance” etc. The
conducted studies of ways and means of increasing
educational motivation show that students encourage
the holding of games in the classroom on the subject of
"Foreign Language", are active and initiative.
“Students see the most attractive side of the group form
of training in the possibility of joint activities and
communication in the classroom. This allows you to
establish business and personal contacts, to ensure a
certain group status. However, it is possible to become
a desirable partner in joint activities only with a
responsible attitude to learning. Thus, the desire to
realize the motives of communication puts them before
they need to engage in educational work. This, in turn,
leads to the formation of educational motives, which in

' Focus on strengths, encouraging developing talent

&' Tum everyday events into learning opportunities.

Picture 2.

the future can occupy a dominant position in the
motivational sphere of the individual” [2]. Activities
such as business games implement the concept of
learning in collaboration and are based on “modeling
social interaction in the study group during classes or
outside school hours. Students distribute their
responsibilities for the implementation of the project
and, in the process of solving real problem tasks, form
interaction skills, learn to work in a team” [4].

I1. ANALAYTICAL RESULTS &
DISCUSSIONS

| wanted to draw attention to games not of
educational or control nature, but to games aimed at
bringing the teacher and students closer, to establish
contact, so necessary for the successful process of
learning a foreign language. The teacher must
understand that his students no longer consider
themselves children, they have entered adulthood, they
are already acquiring a profession for this adult life. In
addition, students at this age are very sensitive to
manifestations of a personal attitude towards them on
the part of adults, especially teachers. They consider
themselves formed personalities (which they have
every right to) and want to see respect for their
personality. Therefore, the teacher’s step towards
students, made in order to find out the circle of their
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interests and preferences, will be a very important step
in establishing contact between him and students and
will guarantee the high efficiency of his work.

An example of such a game is the variation of one
of the popular television programs among young
people - the game "Where is the logic?" Several teams
of students of 24 people take part in the game. The
presenter calls on stage two teams that sit on the stage
at a common table against each other. The facilitator
sits at the same table in the middle (if possible, you can
put separate tables for each team, and the facilitator is
between the teams' tables, moving to each of the teams
when announcing the question and listening to the
answer). One team plays against another.

Throughout the game, teams perform various
tasks and earn points. For each completed task, the
team receives one point. The team that earns more

points wins. The first one to answer is the team whose
player presses the button the fastest. If the teams get
into difficulty, they will be able to use the help
promptly by contacting the host. The role of the leader
is played by the teacher, in order to always be able to
control the course of the game and help students out of
difficult situations. After the game is completed by all
teams, the total number of points is calculated and the
results of the competition are announced.

Examples of tours and tasks for the game:

Step 1 "Find the general.”" Students are shown
several pictures and teams will need to understand
what unites them.

Job Option:

CRISTO: COLOMBO

Answer: The USA

Step 2 “Formula of everything”. Students see two
pictures with a sign of addition between them. The
team must understand ideas of two pictures and give

" BAKER STREET"

Est. 1978

Picture 3.

+

an associative result that it turns out as a result of their
addition.

Job Option:

Answer: London eye

Step 3 "Guess the proverb." Students are shown
several pictures and the teams will need to understand
what a famous British proverb is encrypted in them.

Job Option:

Picture 4.
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e

Answer: «No man is an islandy

Picture 5.

Step 4 "Guess the name of a literary work." At this
stage, team members see the names of literary books
of famous English writers encrypted in pictures.

Job Option:
AGA

e

il

Answer: Gulliver’s Travels

Picture 6.

The team that guessed the name gets 1 point. The
team that names the author of the work receives an
additional 1 point. In the process of such a game, the
teacher will not only establish contact with students,
but will also be able to find out the level of their
activity, the circle of their interests, arouse interest in
classes in them.

ACKNOWLEDGMENT

In my teaching practice, this game helped me
figure out the following:

1) students are interested in the theme of travel:
they enthusiastically guessed tasks in which
geographical names or famous sights were encrypted,
while sharing their impressions or funny situations
associated with these places (fortunately, the format of
the game allows this, | only welcomed it);

2) students know the literary works of famous
British writers, but do not know who their author is;

3) students are unacceptably little familiar with
the features of British culture.

As a result of the analysis of the course of the
game were formulated following conclusions:

1) Students during the game showed a noticeable
revival and showed interest in future events, which
means that the main goal of this event (establishing
contact and increasing interest in learning a foreign
language) was achieved.

2) In subsequent classes, students should be
involved in tasks with elements of regional geography
in order to maximize the students' interest in learning
purposes.
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Introduction
UDC: 811. 512.

The names of places and the laws of naming
them are studied in toponymics, one of the branches
of onomastics. Being the products of the ancient
times, the names of places are the part of a small
history, which presents the information about the life
of people. The language, religion, culture, ethics,
thoughts, the mode of life of people along with
farming, nature, social and political events occured in
the society are collected in the place names. It is truly
admitted that the main features of place names are its
historicity and antiquity. The range of toponyms in our
language is the products of the various times and
languages. It is important to find out the period of
creating and forming the place names. That is why it
is necessary to render the linguistic components,
words and word endings of toponyms and their
meaning approaching to the social-linguistic factors of
those times when the toponyms were created [1; 7,
11]. In this respect, we should note the importance of
the ancient scriptures, sources and documents where
the history of toponyms was cited. The profound
investigations of these documents give the
opportunity to make the correct inferences about the
ancient variants of the geographical names, their

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.07.87.45

lexical layers, nomination, etymology and other
linguistic features.

In order to find out the ethnogenesis of the
topoasos or topoformants the sources related to the
historical toponymy of Ferghana region of Uzbekistan
have been investigated. Mainly, we aimed to reveal
the primary information about the socio-political life
in Ferghana region, its geographical position and
nature by examining the historical toponymy of the
ancient and medieval sources of Central Asia.

The lack of the local written scriptures of the
ancient times of our motherland makes the problem
actual in order to approach to the studies of the written
scriptures in other languages.

The main part

1. Toponyms in the ancient sources.

These sources included the Chinese chronicles
which were directly related to the history of Ferghana
state (Il century B.C.-XII century A.D.) and Sogdian
scriptures discovered in the mountains of Mug (VII —
VIII centuries). The Chinese chronicles have a great
importance by their antiquity, which had the sources
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about “24 histories” *, depicting the history of
generations.
These sources were translated into Russian by

N.Ya.Bichurin, N.V.Kyuner, L.S.Vasilyev,
L.S.Perelomov, R.V.Vyatkin, B.S.Taskin and
Yu.L.Krawl [2; 3; 4; 5; 6]; however, there are not

complete  translations in  Uzbek language.
Nevertheless, some parts of the chronicles related to
Ferghana were initially translated into Uzbek
language by A.Khojaev and the range of toponyms
cited in the sources were given with the detailed
comments [8].

According to the research of the professor
A.Khojaev the toponyms in the territory of Ferghana
were firstly mentioned by the “father” of the Chinese
historians Sima Chyan and included in “Shiji”, the
first chapter of the collection of the official histories
“24 histories” (104-91 B.C.). In this work, which
consists of 130 chapters the records related to Feghana
were placed in the 123th chapter, named as “The
chronicles of Ferghana”. This chapter of the book was
written on the bases of the materials collected by Jan
Chyan, who had been sent as ambassador to the
countries of Central Asia by the emperor of Khan U-
di. The horonym of Ferghana was given in this source
as Dauyan “Davan”.

As it was cited in Shiji, Dauyan is formed on the
bases of Sogdian language and is considered the
Chinese translation of Ferghana, which means: day —
great, big and uyan — bottom land surrounded by
mountains. Dauyan was accepted as Ferghana state [8;
358, 362]. It is pertinent to allege to some other
sources of the V century A.D. as “Veyshu” and
“Beyshi” that Ferghana had different names as
Puoluona, Luona, in “Du Huan jingshin ji” it sounded
Fahanna, in the sources of the times of Tang was
named as Ninguan.

A.Khojaev explains this difference: “The
historical events of “Veyshu and “Beyshi” depicted
the Turkic generations. That is why the majority of the
terms concerning the local place names of those
countries, outside China, were written in the Chinese
transcription. The toponym of Luona is the shortened
variant of Puoluona, while Fahanna is the Chinese
transcription of Parkona and Ferghana.” [7; 127].

This situation can be seen in the names of the
capitals of Ferghana state. Mainly, “Shiji”, the first
chapter of “24 histories” showed the capital of
Ferghana as Yuan Cheng. If the components of the
astionym are explained, the first hieroglyph yuan is
the Chinese translation of Ferghana, cheng denotes
“the city surrounded by walls”. We can conclude from
this source that the capital of Ferghana had the same
name as Ferghana valley in the ancient times.

1 «24 histories» — the history of Chinese generations from the 11
century. The events of 3000 ¢.B.C.-1644 c.A.D. were depicted

The matter of localization of Yuan-cheng was
explored in the research of A.Anarbaev who
conducted excavations in the territory of Eski
Ahsikent. Basically the first Chinese chronicles
“Shiji” had such information about Yuan-cheng or
Feghana: “There were not wells in the ruling city
Yuan, so the drinking water was brought from flowing
water outside the city” [7; 135]. Indeed, having
known about it, the Chinese closed the way of water
when they were marching to Ferghana and kept the
city without water for 40 days. A.Anarbaev assumed
in his research when the water was brought from
Kasansay within 14-15 km from the city the Chinese
opened the water flowing to the capital. The plan
made by the Chinese engineers was related to the city
which was on the place of Eski Ahsikent [9; 11].
Moreover, in the works of at-Tabariy and Ibn
Khordadbeh (V111 century) Ferghana was cited as the
capital of the valley [10]. Ibn Khordadbeh wrote that
in the VIII-IX centuries between Pop and Kuva there
was placed Ferghana and the information about the
exact distance between them was also given [11].
A.Anarbaev in his research found out that Ferghana
was placed in the territory of Ahsikent [9; 14].
Generalizing all the archeological information taken
from the Chinese and Arabian sources Ahsikent was
called by the name of Ferghana, the same as Ferghana
valley (according to the Chinese chronicles in the Il
century B.C.; in the Arabian chronicles it corresponds
to the VII-IX centuries). According to the
numismatics materials the capital of Ferghana valley
had two names — Ferghana and Ahsikat [12; 11].

However, there was different information in
“Hanshu”, written 170 years after “Shiji” and in the
sources after the V century, mainly in “Veyshu”,
which gave the names of Kiveyshen (Guyshan) as the
capital of Ferghana. As the historians showed the
different places to the astionym Guyshan, we suppose,
it will be right to share the views of A.N.Bershtam and
V.V.Bartold in showing its localization in Kasan [13;
19, 14; 529]. This city was a large military-political
centre of Kushan’s reign in the I century of Ferghana
valley and was considered the capital of Ferghana
ihshids? in the VII-VIII centuries, then rendered the
status of the capital to the other large city - Ahsikent
[13; 27].

Therefore, the Chinese source “Shiji” cited the
oldest cities of Ferghana Rieyshey (Ershi) and Yuan-
chen. Ershi was described as the city where “the
pedigree horses with bloody sweat were raised”. By
this reason the Chinese began their military campaign
to this city in 104-101 of B.C. The scientists stated the
different locations of this city, but in the latest
researches Ershi was considered as Osh city [7; 15; 65,
71]. Yuychen in “Shiji” was the first city of Ferghana
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attacked by Chinese and as the specialists cited it was
on the place of the contemporary Uzgan city.

One of the ancient documents of the toponyms
of the valley is the Sogda documents found in the
fortress of the mountain Mug near Panjikent in the
Republic of Tadjikistan in 1932.The documents of the
Mug fortress were completely issued in Russian
language due to A.A.Freyman, M.N.Bogolyubov,
V.A.Livshits, O.l.Smirnova in 1960 [16; 17; 18]. In
1990-1992ss the great part of the documents of Mug
fortress were translated into Uzbek with comments by
M.lIskhakov [19].

In particular, in the translation and the comments
by V.A.Livshits the horonym Ferghana was rendered
aspry’nk //Bry’n’k—Far (a) gana or Fragana in
ancient Sogdian in the Mug documents A-14, B-17.
The scientist asserted that Feghana was cited as Pa —
han — na in the Chinese sources and claimed on
rejecting the comparison of that place name with
Parikana by Herodotus, referring to the Sogdian
documents, where B r vy’ n k was not reflected as
Parikana [17; 85].

In the A-14 documents the astionym K n ¢ —
Kand//Kend was also mentioned, which is the name of
the contemporary Kanibodom (Tadjikistan, the region
of Sugd). It necessary to point out that this astionym
was firstly mentioned in some other sources by the
Avrabian travelers in X century as Kend, in the form of
Kandibodom in “Baburname” and ‘“Khabib ub siyar”,
while the historical works of Kokand khanate gave the
present name.

A.A.Freyman defined the astionym k n 6 h —
Hshikat//Hishikat, written on the wood of the Mug
fortress, which was mentioned in B-2 document as the
Sogdian name of Ahsikent in Ferghana. As it was
written in the documents, written till the X century the
wine had been brought fromysy kn h, and some
other sources mentioned about grape wine producing
in Ferghana.

Furthermore, in the documents B-2, b-10, b-13
of Sogda the village of Falgar region in the upper part
of Zaravshan , named by the same name Cysy kn g
h) was mentioned. The scientists N.N.Bogolyubov
and O.1.Smirnova defined the formal similarity with
the main city of Ferghana Ahsikent [18; 101, 102].
Consequently, in VII-VIII centuries there were two
places with the same name y s y kn & h, one in Sodga
ihshid and the other in land of Ferghana padishah®.

2. The toponyms of the medieval centuries

The medieval centuries included several relics of
the past; in particular, the scriptures by the group of
Arabian travelers Istahriy, Ibn Havkal, Mukaddasiy,
Samoniy, Yokut Hamaviy and the book “Hudud ul-
olam” in Tadjik language (983) by an unknown author
[20; 21; 22; 23]. The general and significant feature of
these sources is that that all the sources gave the
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complete information about the geographical place,
climate, administrative division, trade and language of
the population, the description of the famous cities,
oronymy and hydronymy of Ferghana region as the
part of Maverannahr in the IX-XI centuries.

The influence of Sogdian language is seen in the
greater part of the toponyms of the medieval sources.
At present the Sodgian language is the dead language
related to the northern-eastern group of Iranian
languages, however, its elements are preserved in the
language of yagnobs of upper Zaravshan. Therefore,
the majority of the specialists in this sphere
(M.N.Bogolyubov, S.I.Klimchitskiy, V.A.Livshin,
A.L.Khromov) consider the yagnob language as the
Sogdian dialect or call it as a new Sogdian language
[24; 56].

The Sogdian and Turkic people were in closest
economical, cultural and political relations in the
ancient times, at the beginning of the epoch. These
relations had an enormous impact on both languages.
Though the Turkic people in Turkic khaganate had a
leading power, the official language was the Sogdian
language. Moreover, this language had the status of
the international language on the Great Silk Way. The
toponymic materials are considered the most valuable
and important sources in the study of the influence of
the Sogdian language on the Uzbek language. The
words and the place names which had not been
changed during the centuries illustrate the relations
between Uzbek and Sogdian languages [24; 57].

One can observe the topoformants -kan // -kon //
-qon // -g’on; -kand // -jand // -qand // -gand; -kat // -
kot; -kana // -g’ona /I -gona; -ton // -don, mitan //
miton; -kas // -xas // -xos; marg’; vara, par- // far-
related to the Sogdian language, which had been used
in the toponymic system of the medieval centuries.

These elements had the independent meaning in
the earlier periods, but during the ages they lost their
lexical meaning and turned into toponymic formants.

It will be appropriate to mention the origin of the
topoformants which were used productively. The
specialist in the Sogdian toponymy P.B.Luryev asserts
that the productive use of the Sogdian topoformant —
kand//kent is the peculiar feature in Ferghana region
[25; 105]. According to the research by
E.M.Mursayev the place names of Central Asia
formed with the help of these units are also met in
Eurasia[26; 177] with several variants —kant//-kend//-
gand//-kan//-kat//-qat//-ket//-kanda//-ganda.
V.1.Abaev, who conducted thorough analyses of the
topoformants’ etymology, stated that it was formed
from the ancient Iranian language kan, kandan with
the meaning of “to dig” [27; 442, 458]. | addition to
it, it denoted the meanings of “gathering in groups”,

“gathering”, “putting above” in the Iranian language.
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V.1.Abaev also asserted that the past participle
forms kata, kanta of the verb kan, kandan formed
from the participle forms. The words kata, kanta,
kanda had the meaning of “hollow”, “pit”, “hole” in
Pahlavian and Avesto language. As the Uzbek
toponymist T.Nafasov writes that later kata, kat
denoted the lexeme “house”, kanta, kanda, kant
showed the meaning of “village”, “city”. The people
surrounded their living places with ditches, hollows,
walls. That is why the primary meaning is connected
with the later meaning. These places were named kat
or kad in the language of those times [24; 60].

Consequently, the Sogdian kan- denoting the
verb “to dig” was used with the topoformants —kant//-
kend or independently. As it was written in the work
“Devonu lug’otit turk” by M.Kashgariy 2 xino-kand
denoted “village” in the language of oguz, while
Turkic people had the meaning of “city” [28; 233]. We
have found that the variants of the formants —eano
(gand) // kano (kand )// - arcano (jand)// -xano (qand)
Il -xeno (kend) /I -xao (kad) were used in the place
names Hojand, Hokand, Uzgand, Kend, Astuakend,
Biskend, Bukand, Navkad, Nekad; the variants -xam
(kat)// -kem (ket) in Ahsikat, Voskat, Vankent, Shikit,
Ardlanket; the variants —xan( kan) // -xown (kon) // -ean
(gan) /I -2ona (gona) formed the place names
Ustikan//Ushtikan, Andukan, Miskan, Tishan, Bigan,
Zarkan, Fargona, Bagaskon.

Under the influence of Sogdian language among
the toponyms of the medieval ages eap (var)// sapa
(vara) can be met, denoting “fortress”, “fortified city,
village”, “tumulus”, “the place surrounded by walls”.
The origin of toponyms Asbara (Isfara), Fargona,
Besafar and Farogina, Voruh met in “Baburname”
related to the mentioned topoformant. The Sogdian
variants are met in the toponymy of Uzbekistan as nap
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Introduction cause is not using personal protective equipment
Regardless of of the activity which is performed, (abbreviated PPE) or using an inappropriate PPE.
workers may be exposed to physical, mechanical,
chemical dangers, actions which may cause harm as The obligation to provide PPE [1, p. 8] to ensure
occupational disease or injury. adequate protection [2, p.2] of workers has led to the
There are many jobs, where in addition to the development of a wide range of materials to meet
predominant dangerous factors (presence of fire, heat, specific needs. Currently, most textile manufacturers
cold, chemicals, etc.) workers may be exposed to the test and certify the materials they make, in relation to
risk of cutting, due to: different standards of requirements which establish
- handling various sharp objects (bottles, criteria and levels of performance for certain
plates, containers, knives, etc.) or characteristics, considered defining in ensuring
- occasional contact with various sharp adequate protection.
surfaces. For certain sectors of activity, as a result of the
Most minor cutting incidents occur on hands and use of hand knives or the handling of various cutting
body, these being the normal parts of the human which objects, where the risk of cutting is foreseeable,
are involved in most activities that imply risks and the standards of requirements have been developed in

which certain performance limits are imposed to
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establish a certain level of protection. Thus, the
standard SR EN 1SO 13998: 2003 imposes for the
protective clothing against cuts and blows of the hand
knife with an average cutting force of at least 50 N [2,
p.2], while for the protective gloves against
mechanical risks, the standard EN 388: 2018
establishes 6 performance levels (A, B, C, D, E, F)
classified according to cut force (2N, 5N, 10 N, 15 N,
22 N, 30N) [4, p.7].

2. Purpose

In order to be placed on the market the protective
clothing must meet, in addition to other essential
health and safety requirements specific to certain
risks, the following requirements in Regulation (EU)
2016/425 [5]:

- 1.3.2 on 'Light weight and solidity', which
means that it must provide adequate protection against
risks for which it is intended and be resistant to
environmental factors under foreseeable conditions of
use [5, p. 76] ;

- 3.3 on "Protection against mechanical
injury”, which means that the constituent materials of
PPE must be chosen or designed to ensure sufficient
resistance to abrasion, perforation and cutting under
foreseeable conditions of use. [5, p.76; 6, p. 448]

Although the risk of cutting is pervasive in most
workplaces, limited information is currently available

on the cutting strength of different types of materials
used to make protective clothing. The requirement in
standard EN 13998 which refers to cutting strength is
only considered for a high level of risk (such as that
related to knife cutting), without taking into account
that in certain situations, the danger of workers
coming into contact with different sharp surfaces is
inevitable [7, p. 107].

Thus, the study aimed to determine the cutting
strength of different types of materials used to make
protective clothing, in order to properly select them.

3. Criteria for selecting the test materials

To identify the elements that could influence the
cutting force, were selected samples of materials
frequently used in the production of chemical and
"multi-risk™ protective clothing , as they can be in a
wide range: non-woven or woven, layered, with
membranes, glued or laminated foils [8]. The criteria
underlying the selection of materials used to perform
the test series were the following:

- fibrous composition,

- specific mass [9, p. 17];

- thickness.

Considering the mentioned criteria, 6 types of
materials were selected whose characteristics are
presented in table 1.

Table 1. Characteristics of the materials selected for testing

Material code Composition Mass, g/m? Thickness, mm Weave structure
=_ %
E 100% polypropylene
? 1 laminated with 53 0,23 Nonwoven
! polyethylene film
1
n
98% polyester + 2% .
antistatic fibers + PU 250 0,25 Plain 1/1
membrane
96% polyester + 4% .
antistatic fibers + PU 250 0,46 Twill 2/1
membrane + knit
[ ]
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' Materialcode | Composition |  Mass, g/m? | Thickness, mm | Weave structure
49% PPAN-fr + 42% .
cotton + 5% Para- Twill 211
aramid + 3% 250 0,39
polyamide + 1%
antistatic fibers
0, 0, i
99/9 cotFon_+ 1% 220 0,48 Twill 2/1
antistatic fibers
65% Cotton + 33% .
polyester + 2% 340 0,53 Twill 271
antistatic fibers
26% Cotton + 41%
polyester + 32%
modacrylic fibers + 330 0,80 compound bond
1% antistatic fibers

4, Tests and results

The determination of cut strength was based on
compliance with the test method described in standard
EN ISO 13997. In order to determine the force

-

required to break through a material to a length of 20
mm, [10, p. 9] the specimens were taken at an angle
of 45 degrees to the warp thread and were subjected
to the cutting test with a stainless steel blade, on which
different forces were applied (see figure 1).

Figure 1- Device for determining the cut strength
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The results of the series of tests were summarized
in Table 2.
Table 2. The results of the test series
Composition Mass, Graph of determining the cutting force Cutting
g/m? force, N
. 400
£
E 30,0
200
100% polypropylene £ E 100
laminated with 53 %5 E 0,77
polyethylene film s 00
:.;:’ 0,7 0,8 0,9 1,0 1,5
o Cutting force, N
K-
'—
n required value (20 mm)
40,0
&
£ 300
3
Qe 20,0
98% polyester + 2% .‘..; E 100
antistatic fibers + PU 250 - 2,14
membrane %“ ~ 00
o Cutting force, N
-
=
el required value (20 mm)
. 400
g
= 30,0
fmel B
s 200
3
96% polyester + 4% @ g 100 \u
antistatic fibers + PU 250 < E 2,58
. [3) 0,0
membrane + knit <
5 20 25 26 27 30 40
c
2 Cutting force, N
£
™=
e2 required value (20 mm)
L]
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Composition Mass, Graph of determining the cutting force Cutting
g/m? force, N
40,0
g
E o [\r\
3
49% PPAN-fr + 42% £ g 200
cotton + 5% Para- S 4 10,0
aramid + 3% 250 55 40 2,99
- (y c ’
polyamide + 1% 2 25 26 27 29 30 35 40
antistatic fibers o ’ ’ ’ ’ ’ ’ ’
~ Cutting force, N
e3 required value (20 mm)
. 400
g
= 300
£
£ 200
99% cotton + 1% £ E 100 \‘\l
L 220 w 3,12
antistatic fibers o 0,0
g 2,5 30 31 35 4,0
‘v Cutting force, N
=
|—
e4 required value (20 mm)
. 400
g
= 300
2 |
£ 200 : :
3
65% Cotton + 33% 2 £ 100
polyester + 2% 340 s E 4,34
antistatic fibers < 0.0
& 3,5 4,0 4,3 4,4 4,5
% Cutting force, N
£
™=
e5 required value (20 mm)
40,0
&
g 2 ’\\
=
S _ 200
26% Cotton + 41% £ E 100 \‘__'_\[\1
0, ~
polyeste_r +32% 330 2 g o0 4,64
modacrylic fibers + W= 20 a6 47 49 50 60 70
1% antistatic fibers 3 ’ ’ ’ ’ ’ ’ ’
2 Cutting force, N
™
eb6 required value (20 mm)

Although it is known that the mechanical obtained for ,,e2” and ,,e3” specimens shows that
strength of the plain fabrics is higher than that of the although they have a similar composition, the cutting
twill fabrics, the comparative analysis of the results strength is higher in the case of the twill material.
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Since the only differences between the two materials
are the number of layers and the thickness, a first
conclusion that can be drawn is that the cutting
strength is not influenced by the type of weaving but
by the thickness of the material.

Furthermore, the fact from above is also
supported by the analysis of the ,e5” and ,e6”
specimens. Even if there is often a tendency to say that
a material with a higher specific mass is thicker or has
a higher cutting strength, this is contradicted by
comparing the results obtained for the ,,e5” and ,,e6”
specimens. It should be noted that although the
material from which the ,,6” specimen was taken is
Hlighter” than the material from which the ,,e5”
specimen was taken, in this case the cutting strength
is higher. This may be the result to both the thickness,
determined by the weaving mode, and the content of
modacrylic fibers, which are in proportion of 1/3 of
the fibrous composition.

In addition, by comparing the results obtained
for the ,,n” and ,,el” test pieces, it was observed that
although the two materials have approximately equal
thickness, they have different cutting forces. As

expected, nonwovens have much lower cutting
strength than woven materials, even if both types of
material have the same chemical protection

characteristics.
Overall, it can be said that the cutting strength:
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Introduction

It is widely accepted that phraseology is closely
linked to the history, culture ,traditions and literature
of a nation. This connection is more evident in the
phraseological units with proper names. In any
cultureproper nouns, having deep roots in history, are
deemed as socio-cultural sign and expresses national
world of view. Proper nouns have extremely peculiar
characteristics in lexico-semantic, grammar and
stylistic layers of a language. Thus, thorough study of
proper nouns in different linguistic contexts and
speech becomes actual and important. Proper nouns
(onyms) — (from Greekonoma- name) — words, word
combinations or sentences which serve for singling
out called objects among many similar kinds,
individualizing and identifying the object [7, p. 171].
Actual becomes also a deep investigation of
etymology and semantics of phraseological units with
anthroponym component as they have been formed
through a long historical period.

In this article we focus on phraseological units
with anthroponym component. Anthroponyms -
personal names of people: personal names,
patronyms, family names, birth names, nicknames,
pseudonyms, cryptonyms. [1] Anthroponyms are
connected with the history of a culture, psychology of

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.07.87.47

people and traditions of a nation. Superanskiy
distinguishes two types of anthroponyms — individual
and group (common) [7, p. 174]. Individual names of
people indicate names of well-known people —
personal names with individual connotation —
(Shakespeare, Newton). Common personal names —
personal names without individual connotation (Jack,
Mary). Individual personal names are always
associated with certain person and characteristics of a
person are reflected by his’/her name. Individual
anthroponyms  — the admirable Crichton -
"incomparable Crichton”, well-educated person;
according to Hoyle — according to rules, according to
plan; Hobson’s choice — no alternative or choice atall.
In phraseology, as a rule, there are individual names
that are known worldwide and used in other
languages: Aflotun miya — very knowledgeable
person; Sog’ odamga Sugrotning keragi yo’q — there
is no need for Socrat for the healthy; but such
individual names are not always obvious for other
cultures. Group or common anthroponyms : Lady
Bountiful —a women who engages in ostentatious acts
of charity to impress others; Dr. Jekyll and Mr. Hyde
— a person alternatively displaying good or evil
personalities; Agl Hasandir, odob Husandir —mind is
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Hasan, courtesy is Husan (Hasan and Husan are the Shakespeare’s tragedy, had such a voice);

typical names of twins).

Investigation of phraseological units with
anthroponym  component give grounds for
considering proper nouns as preserver of cultural ideas
and stereotypes, passed down from generation to
generation[3, p. 4]. In the works of A.l Molotkov
phraseological units with proper names are considered
as a method of emotional-expressive comprehension
of reality and reflection of a nation’s subjective factor
in the system of a language [5, p. 46].To our view,
phraseological units with anthroponyms are major
source of information about cultural, historical and
sociolinguistic aspects of language carrier’s life.

According to the source of origin both English
and Uzbek phraseological units with anthroponym
component can be divided into the following groups:

a) phraseological units connected with the
names of real historical people. Anthroponyms are
associated with famous people - distinguished
political and military leaders, artists, compositors,
writers and etc: according to Cocker — correct, certain
( E. Cocker was an author of a mathematic textbook
in XVII " centery) [9, p.105]; John Hancock -
personal sign (J. Hancock was an American statesman
whose sign was the first under the declarion of
independance)[2,p 418]; be in like Flynn — seize an
opportunity, be successful (Errol Flynn was an
Australian-born actor and had a reputation as a notable
playboy)[9,p.113]; somewhere to the right of Genghis
Khan — holding the right wing views of extreme kind
(Genghis Khan, the founder of Mongol empire is used
here as a supreme example of a repressive and
tyrannical ruler); Jack Ketch — hangman, executioner
( from the name of an English hangman); Amir
Temurdan qolgan—ancient, very old , out of date (
Amir Temur was a great warrior, founder of Timur
dynasty); Xalgga suyanib ish gilgan odamni Aflotun
ham yigita olmaydi — a person who follows the nation
can not be defeated even by Aflotun. Obviously, these
people were either renowned for their remarkable
achievements and admirable traits or notorious for
their undesirable behavior and actions. Subsequently,
the meaning of such phraseological units are closely
linked to the special characters and actions of
prototypes.

b) phraseological units emerged from literary
sources. In both languages, literature and folklore
significantly enriched the languages by giving
expressive and vivid characters: laugh like little
Audrey — laugh from the heart (the main character of
a Shakespeare’s comedy called “How do you like
it?”); a Mark Tapley — a person who never gets
depressed in any situation. (from the name of a
character in Charles Dicken’s novel); a Peter Pan — a
person remaining with his childlike directness and
lively imagination (from the name of a boy in J.
Barrie’s play); Cordelia’s gift — soft and gentle
woman voice (Cordelia, the heroine of a

Frankstein’s monster — a thing that becomes terrifying
or destructive to its maker (the title of a novel by Mark
Shelley). There are some stories that come from other
languages and known worldwide and understood by
majority of people in other cultures: an Alladin’s lamp
— a talisman that enables its owner to fulfill every
desire; an Alladin’s cave — a place full of valuable
objects ( from an Arabian Tale Nights). In Uzbek,
there were found several phraseological units related
to characters “Majnun” and “Layli” (main characters
of Alisher Navoiy’s “Layli and Majnun”): Majnun
bo’lib qolmoq — to fall madly in love with someone ;
Laylini ko’rish uchun Majnunning ko’zi kerak —
beauty lies in lover’s eyes; Layli — har kimning mayli
— Layli is everyone’s desire; “Layli and Majnun” is
frequently used in everyday speech to refer to “a
couple who is desperately in love with each other”;
Rustami doston bo’lmog — “to be epic poem”, to be
talked by many people for a long time. Most of these
phraseological units are automatically used by native
speakers as they have already become the symbols of
certain human characteristics but they are unknown to
people of different cultural background.

¢) phraseological units originated under the
influence of certain historical events. Certain events
happened in the past had lasting impression on people
and especially in English historical and social events
affecting the majority undoubtedly left their traces in
phraseology [ 10, p. 77]: Morton’s fork — a situation in
which there are two choices or alternatives whose
consequences are equally unpleasant (Morton’s fork
was the argument used by John Morton (Archbishop
of Canterbury and chief minister of Henry VII) to
extract contributions to the royal treasury); Potemkin
village — a sham or unreal thing (Count Potemkin
(1739-91), a favourite of Empress Catherine 1l of
Russia reputedly ordered a number of fake villages to
be built for the empress’s tour of the Crimea in 1787.
We can find a plenty of such phraseological units in
English, but there are few in Uzbek or they were not
recorded: Lenin o’lsa ham lelinizm tirik — although
Lenin dies, his political system is alive (V.ILenin was
a Russian revolutionary politician and the head of the
government when Uzbekistan was a colony of the
Soviet Union).

d) phraseological units related to religious
beliefs/ in English Biblical names, mythonyms.
Religious beliefs take great place in language,
especially in phraseology since religion s
indispensable part of a culture: according to Islamic
religion Adam was the first person in the world: odam
Atodan qolgan — as old as the world, very old; in
English there is a phraseological unit with the same
meaning “as old as Adam”. As the Bible is considered
one of the ancient work of literature, it was translated
into many languages and Biblical names are
international: the old Adam — unregenerate human
nature; not to know someone from Adam — not know

Philadelphia, USA

228

2 Clarivate
Analytics oo



ISRA (India)  =4971  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.126 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8997  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350

or be completely unable to recognize the person in
question; Benjamin’s portion — the largest share or
portion; the brand (or mark of Cain) - stigma of a
murderer, a sign of an evil; raise Cain — create trouble
or commotion; doubting Thomas — a person who is
difficult to be convinced, a sceptic. Ancient
mythology include some anthroponyms too: Achilles’
heel — a person’ weak point; Pandora’s box - a
procedure that once begun generates many
complicated problems; sword of Damocles — an
imminent danger but most names in mythology are the
names of gods (theonyms) and nymphs. Qizni ko rsa
Hizir ham yo’ldan chiqadi or qizni ko rsa Hizir ham
dindan chigadi — having seen an attractive girl, even
Hizir strays;, Sulaymon o’ldi, deviar qutuldi —
Suleyman died and ogres were released; Hizir nazar
solgan-— blessed, happy.

e) phraseological units connected with
common national names. In both languages there are
some personal names, surnames that are used to
indicate typical people of a nation: Brown, Jones and
Robinson— ordinary English people; the life of Riley
(or Reilly) — luxurious or carefree existence (common
Irish surname) ; Tom, Dick and Harry — used to refer
to ordinary people in general; to keep up with the
Joneses — try to maintain the same social and material
standards as your friends and neighbours (Jones -
British family names); John Bull — typical
Englishman; Jack was one of the most widely used
names — every man Jack— each and every person; in
some phraseological units two names are combined to
refer to a couple or friends: Jack and Gill (or Jill) — a
young fellow and a girl; a good Jack makes a good
Gill — if a husband is good, a wife will be good too;
Damos and Pythias — two faithful friends. It should be
noted that in Uzbek, typical names are mostly used in
combination of two anthroponyms and semantically
they generally mean “this or that”, “all the same” or
“to revenge on someone instead of another”: Eshmat
ketib, Toshmat keldi — leaving one, came another;
Alixo ja — Xo jaali — it does not matter; yo Hasan, yo
Husan — it is the same in both situations (Hasan and
Husan are typical names of twins); Alining o’chini
Validan olmoq — to take revenge on Vali istead of Ali.

It is interesting to note that some phraseological
units may belong to two of the abovementioned
groups. For instance, all sir Garnet — highly
satisfactory (Sir Garnet Wolseley was a famous
military leader and a main hero in Gilbert and
Sullivan’s “ The Pirates of Penzanence”), Ceaser’
wife — a person who is required to be above suspicion
(G. J Caesar was well-known Roman dictator and
politician and “Ceaser’ wife” is connected with his
decision to divorce his wife Pompeia).

Semantic classification of phraseological units
with anthroponyms
Language is unique way of reflecting person’s
existence, products of his/her activities [8, p.5]. From

a semantic point of view, phraseological units are
related to human characteristics and activities [4,
p.67]. Actually, phraseological units are essential
source of information about person, his/her
appearance, personality, intellectual and creative
abilities.

In the process of investigation there were
found two major semantic groups of phraseological
units with anthroponyms:

1. Phraseological units directly related to
personal character, behavior and actions.

2. Phraseological units that indicate things,
situations and beverages.

1) Some phraseological units are associated with
human traits, qualities, actions, physical and
psychological states as well as various patterns of
behavior: peeping Tom — extremely curious person;
Billy Bunter—gluttonous, stout teenager, Tom fool —an
idiot; Jack of all trades(but master of none) —a person
who can do many jobs, but not specialist in any field.

These phraseological units can be divided into
subgroups depending on the expression of subjective-
objective marks:

a) positively marked phraseological units:
admirable Crichton — well-educated person; a Beau
Brummel — handsome Brummel, dandy; Johnny on the
spot — a person who is always ready to act, a reliable
person; aqgli Salim —a person who has a good
judgement, a sensible person; baloyi Azim — talented
(for everything), gifted, nimble person.

b) negatively marked phraseological units:
Janus-faced — hypocritical; Paul Pry-a person who
pokes his/her nose into other’s business, too curious
person; Lady Muck - a haughty or socially pretentious
women; Tom o’Bedlam — mad, insane; Peck’s Bad
Boy — a person who puts others in awkward position;
Ashir tarnov — a very tall, awkward man; boyagi
boyagi, Boyxo’janing tayog’i - a person who is
reluctant to change (especially to positive side); ishni
giladi Eshmat, lofni uradi Toshmat — a person who
boasts about himself while someone else does the
work.

¢) neutrally marked phraseological units:
Johnny Raw-beginner, freshman, novice; a Jimmy
Woodser — a person who drinks alone.

2) Some phraseological units  contain
anthroponyms which does not actualize its meaning
and characterizes another objects, clothes, situations,
beverages and event or phenomenon. Prince
Albert(coat)—frock coat; Jack Johnson — heavy shell,
missile; real Mc Coy — the authentic, genuine article;
bazmi Jamshid — great feast, luxurious feast.

We can also distinguish two groups of such units
regarding the connection with a prototype:

a) Some of the phraseological units referring to
items have immediate connection with the
prototype. They are closely linked to the life of
certain people in history. They may be the things they
created, particular style or clothes they wore, the items
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they produced and etc. Big Ben — a clock on the
building of the English parliament (Sir Benjamin Hall
supervised its installation); Joe Miller — a joke-book,
an anecdote book (from the name of an actor J. Miller
who published the first anecdote-book); Sally Lynn —
sweet bun (from the name of a confectioner); Annie
Oakley — free ticket, free permit for the theatre (A.
Oakley was a famous American actress).

b) Some phraseological units have no or
already lost connection with the anthroponyms in
their structure. In most cases, such units have common
national names in their structure: little Mary —
stomach; John Collins—a type of drink that is made of
soda water, gin, lemon juice and ice; bloody Mary —
cocktail made from vodka, tomato juice and ice; long
Tom — a kind of fire gun.
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Introduction
JEL Classification: H1, H2, H5.

A new stage of economic development in
Uzbekistan began with the adoption of the Strategy of
actions for the development of the Republic of
Uzbekistan for 2017-2021. At this stage, the focus is
on the integrated socio-economic development of the
regions. In particular, the main goal of the strategy for
the development and liberalization of the economy is
to determine the goals and objectives of the State
budget of the Republic of Uzbekistan, as well as
budget allocations, sovereignty of the state budget and
the most important budget revenues [1].

In the economic sphere, large-scale changes
have been implemented, the most important step of
which was the introduction of free conversion of the
national currency, providing, first, the conditions for
Uzbekistan to fulfill its obligations and repatriate the
income of foreign partners, increase the investment
attractiveness of the country.

Completely new principles and mechanisms for
the formation of the State budget were introduced,;
measures were taken to ensure the transparency of its
revenues and expenses. Measures have been taken to
improve the efficiency of public asset management

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2020.07.87.48

and the use of idle reserves aimed at increasing the
budget revenue [2]. As part of this strategy, a
conceptually new tax administration procedure has
been introduced, with 5.5 trillion left at the disposal of
local budgets. soums from overfulfillment of forecast
indicators of tax collections, which is 6 times higher
than in 2017 and 32 times higher than in 2016 [3].

Main part.

Our study showed that so far there is no single
set of methods for assessing the financial situation of
local budgets. Many economists, including scientists,
publish  scientific journals and international
conferences, as well as an analysis of industry experts
on the economics of income and expenses, their
absolute variations, an analysis of comparisons of tax
and non-taxable income, as well as high-budget share
estimates, analysis of indicators such as share of each
type of expenses in total costs.

In our opinion, given the financial development
of the region, it is desirable to achieve a set of
indicators representing a modern calculation of the
economic activity of the region, as well as indicators
reflecting economic efficiency.

This, in turn, provides that in 2019, one of the
goals of economic development in Uzbekistan will be
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to ensure that "further improvement of the system of
efficient use of budgetary funds is a result-oriented
indicator of qualitative and quantitative indicators of
any program or project financed from the budget"” .
Financial sustainability should also cover all areas of
the region, the dynamics of the formation and
development of sectors, the distribution and
redistribution of financial resources between sectors
of the economy and entities [4].

Today, one of the most pressing socio-economic
problems facing the state of Uzbekistan is the creation
of an effective mechanism for state regulation of the
domestic market. People's trust in the state, in its
currency and long-term obligations are the main
factors for the sustainable development of the
economy. One of the conditions for their stable socio-
economic development is to achieve a balance
between revenues and expenditures of the local
budget. The solution to this problem requires the
formation of a sustainable budget system.

The budget system of Uzbekistan is two-tier,
consisting of the republican and local budgets
(covering the budget of the Republic of
Karakalpakstan, the regions and the city of Tashkent,
as well as the district and city budgets). The country's
budget system is based on centralized budgeting, and,
accordingly, there are some restrictions on local
budgets in accordance with the current budget
legislation. One of these limitations is the deficit of
local budgets. The imbalances between revenues and
expenditures of local budgets are regulated by higher
budgets. In this regard, the assessment of fiscal
stability is difficult.

Our study shows that local budgets identified the
following issues:

— low collection of tax revenues to local
budgets;

—  the dependence of lower budgets on top-
level budgets and the dependence of a high level of
financial support on them;

—  incompatibility of cost management of
local budgets with their financial resources;

— allocation of fixed assets of local budgets
for financing the social sphere, etc.

In general, there are two key types of budgets of
varying degrees: vertical and horizontal alignment.
Vertical alignment is aimed at the vertical balance of
budgets. It implies a clear separation of powers and
distribution of responsibility between levels of
government. However, in our opinion, in order to
solve the problems of ensuring budgetary balance,
vertical alignment is best combined with horizontal
budget alignment.

Horizontal alignment is a system of providing
centralized financial assistance to authorities through
the distribution of financial assistance to regions, and
entities, in turn, transfer financial assistance to local
budgets.

World experience on the problematic topics of
scientific research indicates that the horizontal
alignment method is also used in foreign countries.
For example, in the US, the federal budget provides
significant assistance to states in the form of targeted
transfers. When distributing targeted financial
assistance, formalized methods are used. Target
transfers are the transfer of funds from a higher budget
to a lower budget for specific purposes. In FY 2018,
the federal government is expected to provide about
$728 billion in federal financial assistance to state and
local governments, covering a wide range of public
policy areas, such as healthcare, transportation,
income security, education, training, social services,
community  development and  environmental
protection[9].

Taking into account the experience of India in
terms of the financial stability of the regions, financial
assistance is allocated through high budget budgets,
where inter-budgetary alignment is carried out by
providing assistance to the regions, which combine
the provision of financial resources to all states on a
single basis, and to specific states with unfavorable
social economic situation. In India, there are three
types of central government transfers to states:

1) to provide subsidies for financing current
expenses;

2) to finance public investment, including in the
framework of development projects for specific states;

3) for socially significant projects.

The experience of Austria shows that
equalization is carried out through transfers that are
exclusively targeted.

Canada's fiscal equalization  experience
represents the implementation of annual non-
earmarked grants to provinces with tax potential
below standard. In Canada, the federal and provincial
governments are equal partners of the federation in
accordance with the constitution, and local
governments do not have independent constitutional
status.

The system of inter-budgetary equalization in
Sweden consists in equalizing income, the purpose of
which is to provide citizens with services of the same
quality and at the same price throughout the state.

In  Denmark, Sweden and Poland, self-
government income and expenses are aligned with the
state average income / expense. In Denmark, this
difference is evened out on a state scale - 45% and an
additional 40% to those local governments whose
income after the first equalization is below 90% of the
average income in the state. In Poland, only local
government revenues are equalized.

Sweden has a very high level of equalization,
and it reaches 95% of the average income / expense in
the state. In Poland, a progressive equalization system
is provided for those municipalities whose revenues
range from 75% to 92% of the difference with the
average incomes in the state, the subsidy is defined as
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75%, those municipalities whose incomes are 40% -
75% of the average in the state, moreover, the amount
of the subsidy is 80% of the difference, for the same
municipalities whose incomes are below 40%, the
subsidy is 90% of the difference from the average
income in the state. In Germany, in turn, at the land
level, the equalization system mainly aligns the
differences between self-government incomes per
inhabitant. The expenditure part takes into account
only the population density of each land. From an
analysis of the practice of EU states, it follows that the
issue of the leveling level is most often solved by
political means and the leveling level is greater in
countries with a high level of national development
and a low level of territorial differentiation.

On the issue of alignment, openness and
transparency have an important place. Even in cases
where the alignment is carried out by calculation
according to formulas, the latter should be clear and
understandable, and the data sources should be
objective. In many EU countries, the amount of
subsidies, the distribution mechanism or individual
elements of equalization are determined in the process
of forming the annual budget. In this regard, from the
point of view of the development of democracy and
decentralization, the role of holding consultations
between the government and local governments, as
well as their agreement on these issues, is very
significant. In Austria, the requirement to carry out
consultations on the issues of self-government finance
is included in the Constitution, and in France, Greece,
Portugal, Latvia, Lithuania and Poland - in the law or
in another legal act, in Denmark, Finland and Slovakia
- in the general agreement. In Latvia, the rules arising
from the law provide for annual negotiations between
the government and local governments, which are
recorded and submitted to the parliament (diet)
together with the draft annual budget law. An
independent commission has been set up in Sweden to
work out a methodology for distributing subsidies.
However, in Hungary and Romania, the amount of the
subsidy fund and the distribution method changes

each year and is determined within the framework of
the preparation of a certain budget, almost without
consultation with self-government associations [4].

Thus, solving the problems of budgetary balance
is the most important task. The mechanism of
distribution of funds should solve the problems of
both vertical and horizontal balance of budgets. And
each country chooses a universal mechanism for
securing the local budget suitable for them.

Researchers at Junxue Jia University of China,
Yongzheng Liu, researchers at Jorge Martinez-
Vazquez University, researchers at Boston University
Kewei Zhang studied the vertical mismatch between
budgets at different levels and local fiscal rules in
China. According to the results of studies, it was found
that higher levels of vertical fiscal imbalance cause
fiscal indiscipline by reducing the tax efforts of local
authorities. According to their comments, they said
that they used a unique Chinese fiscal institution
transferring tax powers on local taxes and divided
taxes to two separate bodies (i.e., the local tax bureau
and the central tax bureau, respectively) in several
ways. We show that local governments respond to
vertical fiscal imbalances by reducing their tax efforts
on local taxes, but do not do so for shared taxes. In
addition, the non-disciplinary effect of vertical fiscal
imbalance is absent for extrabudgetary revenues,
reflecting the institutional fact that extrabudgetary
revenues are not taken into account when determining
central fiscal transfers to local governments, thus not
creating incentives for local governments to respond
in this area [5].

Based on the study and the results of these
studies, it can be said that the balance between
different levels of budgets and the revision of
revenues and expenditures between governments is
also important for developing countries.

In order to ensure inter-budgetary balance at the
medium-term development stage in Uzbekistan, to
ensure equality of income and expenses of lower
budgets and to ensure continuous social payments in
the regions, targeted budget transfers were introduced:

Table#1. Revenues and expenses of local budgets, and dedicated targeted social transfers [11]

Regions 2018 FY, billion soums 2019 FY, billion soums
Revenues | Expenditures Targeted Revenues | Expenditures Targeted
Social Social
Transfers Transfers
Karakalpakstan 1133,3 1740,0 606,7 2683,5 2683,5
Andijan 1290,1 2162,1 872,0 1912,7 3292,0 1379,3
Bukhara 1226,1 1458,4 232,3 2266,6 2266,6
Jizzakh 741,7 1153,8 4121 1106,2 1836,8 730,6
Kashkadarya 1909,9 2223,5 313,6 3493,7 3793,7
Navoiy 860,0 999,2 139,2 1495,8 1495,8
Namangan 1088,4 1953,7 865,3 1784,7 3096,9 1312,2
Samarkand 1637,5 2629,9 992,3 2270,9 4031,8 1760,9
[ ]
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Surkhandarya 1052,1 1879,9 827,8 1657,2 2872,0 1214,8
Syrdarya 535,0 806,3 2713 736,3 12174 481,1
Tashkent 1692,4 2066,8 374,3 3169,0 3169,0
Ferghana 1588,0 2621,3 1033,3 4038,0 4038,0
Khorazm 892,6 14117 519,1 1232,2 2116,4 884,2
Tashkent city 2378,9 2378,9 3236,2 3236,2
Total: 18026,0 25485,5 7459,3 31083,0 38846,1 7763,1
According to table 1, targeted social transfers, local government bodies and increasing their

which are introduced from 2018, will be directed to
the local budgets of all regions except Tashkent,
7459.3 billion soums, in 2019, 7763.1 billion soums
will be directed to the following areas: Andijan,
Jizzakh, Namangan, Samarkand, Surkhandarya, Syr
Darya and Khorezm.

In fulfilling the tasks set in the medium-term
development strategy of Uzbekistan, the goals are set
to ensure sustainable financing of the integrated
development of territories based on the radical
strengthening of the revenue base and decentralization
of local budgets, further improving inter-budget
relations, strengthening the financial independence of

responsibility for the implementation of specific
targeted measures to expand the tax potential by
promoting the development of small business and
private entrepreneurship, creating new jobs and
providing employment, accelerated development of
engineering and communications, road transport and
social infrastructure.

In the medium term, we reviewed the legal
documents adopted by the government to ensure the
financial sustainability of local budgets. We want to
draw your attention to the analysis of the results of the
state budget (see Tab.Ne2).

Table#2. Execution of local budget revenues [11]

. . Difference
Regions Approved plan Completed plan Execution ). () %
Karakalpakstan 1133 300 1356 951 2 376 379 1243079 210
Andijan 1290 100 1290 100 1708 991 418 891 132
Bukhara 1226 062 1190 462 1383 035 156 973 113
Jizzakh 741712 758 712 948 320 206 608 128
Kashkadarya 1909 920 1909 920 2341111 431191 123
Navoiy 859 994 859 994 1217 136 357 142 142
Namangan 1088 412 1113412 1360012 271 600 125
Samarkand 1637 531 1637531 1970792 333 262 120
Surkhandarya 1052 140 1052 140 1378 313 326 173 131
Syrdarya 535 000 593 708 812 180 277 180 152
Tashkent 1692 422 1760 422 1949 310 256 888 115
Ferghana 1587979 1587 979 1833042 245 063 115
Khorazm 892 558 892 558 1106 259 213701 124
Tashkent city 2 378 949 2 433 949 2796 470 417 521 118
Total: 18 026 080 18 437 839 23181 352 5155 271 129

According to Table 2, the execution of local
budget revenues as a whole in 2018 was executed by
129% or more, by 5 155 271 million soums. Also, in
the Republic of Karakalpakstan, the plan was
implemented by 210% or 1,243,079 million soums. In
Syrdarya region, the plan was completed by 152% or

277 1810 million soums, in Andijan region - by 132%
or 418 891 million soums, in Surkhandarya region -
by 131% or 326 173 million soums. Leaving local
budgets to overfulfillment of the plan for excessive
income served them as a motivation to fulfill more
than the given plan.
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Taoauua Ne3. Execution of local budget expenditures [11]
Regions Approved plan Completed plan Execution Difference

g pp p p p ), () %
Karakalpakstan 1740024 2135546 2 681 604 546 058 126
Andijan 2162 072 2 657 945 2925 060 267 115 110
Bukhara 1458 388 1920 554 2186 636 266 082 114
Jizzakh 1153 801 1586 273 1848 688 262 415 117
Kashkadarya 2 223 505 2734 293 2 994 856 260 564 110
Navoiy 999 156 1267 397 1571354 303 957 124
Namangan 1953729 2420 416 2602 011 181 595 108
Samarkand 2 629 867 3279 156 3500 236 221080 107
Surkhandarya 1879 906 2330232 2590 652 260 419 111
Syrdarya 806 300 1088 649 1184 635 95 986 109
Tashkent 2 066 765 2720 452 3023 202 302 750 111
Ferghana 2 621 266 3133769 3314 895 181 126 106
Khorazm 1411 694 1718 646 1835838 117 192 107
Tashkent city 2 378 949 3057170 3770427 713 257 123
Total 25485 423 32 050 498 36 030 094 3979 596 112

From table 3 above it can be seen that the
expenses on local budgets were met with
overfulfillment of 112% or 3,979,596 million soums.
In general, it should be noted that the excess plan
revenues were spent on improving the socio-economic
development of the region. This served to ensure the
comprehensive socio-economic development of these
territories.

Conclusion

As a result of this research article, the following
conclusions were drawn:

First, at the new stage of independent
development of Uzbekistan, special attention is paid
to the financial independence of local budgets. In our
opinion, in the future it would be expedient to
reconsider the powers of local budgets on revenues
and expenditures;
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Brenenne

W3BecTHO, YTO TP CHIIBHBIX 3EMIIETPSCEHUSIX
OeperoBast TONOCAa MOXKET MOJHUMATHCS OYCHD
cuibHO (Hampumep, 10 15 metpoB). Takoe nmogHsATHE
CBSI3aHO C BO3HHKHOBCHHEM B MOPCKHX OCaJOYHBIX
MOpO/ax BOJIH, MOX0XKUX Ha IyHamu [7,15]. B cioyqae
BOJBI, TakWe I[yHAaMH BO3BpaIIalOTCI B OKeaH
oOpaTtHO. B ciydae BOJHBI B OCaJIOYHBIX MOpPOJAXx,
€CIM aMIUINTyJa BOJHBI BEJIHMKA, OTH BOJHEI
(hukcupyIOTCA Ha Oepery okeaHa, YTO U MPUBOIUT K
ux noaHsATHio. [Ipy 3TOM 1ake OTHOCUTENBHO cltabast
ceiicMrYeckast BOJTHA, MOXKET YCHIINBATHCS BO MHOTO
pa3 u3-3a U3MEHEHHS TOJIIMHBI OCAI0YHOTO CIIOS U
pe3oHaHcHOTO dddexra. Takoit ke 3PPeKT nmeercs u
B nonmHax CpenHeld A3uu, rie ceiicMUUeCKUe BOJIHBI
Ha Kpasx JOJMH MOTYT YCHIHMBaThCs. B uwacTHOCTH,
OHHM YCWJIMBAIOTCS HAa Kpasx IOJWH, TIC TOJIIIUHA
CJI0S1 3eMJIM, 110 KOTOPOMY BOJIHA paclpoCTpaHseTcs,
yMeHbl1aeTcsa. B pesynbprarte celicMuueckasl SHEprus
aKKyMyJMpyeTcs ¥ 3eMJIi  HayMHaeT CHJIBHO
kosnebatncs [6,14,15].

B pab6otax [6,7] aBTOp IOCTPOHI HOBYIO TEOPHIO
pacnpocTpaHEeHUs] HENWHEWHBIX  OBEPXHOCTHBIX
BoutH. Teopust cTpouTcs Ha TOM (PaKTe, 9TO BO BpeMs
3eMJeTpsiCeHul (BO BpeMsl MEPBBIX CEHMCMUYECKUX
KoJIeOaHWH) HEKOTOpBIE MOBEPXHOCTHBIC  CIIOH
OC/IOYHBIX IOPOJ IIEPEXOAAT B MOYTH IHKHIKOE
COCTOSIHHE, T.€. TEPSIOT CIBHTOBYIO IIPOYHOCTH
(puc.1). [ox meficTBueM BepTHKAIbHBIX BHOpaIyii B
CJIO€ 0CAJIKOB BO3HUKAIOT (PacTyT) ra30BBIE MOJIOCTH
(medexTr). Uem Oonbllle MOJOCTEH, TEM MCHBIIE
C/IBUTOBAsl MPOYHOCTb. DTOT 3(PPEKT M3BECTEH Kak
BHOpooXIKeHne (puc.2). Ydaer Takux 3(pQeKToB B
pacuerax TpeOyroT bonee ONTHUMATBHOTO
MPOEKTUPOBAHUSI BXKHBIX COOPYKEHHI 1 0OBEKTOB B
ceiicMUYecKUX 30Hax.

I'pybo roBopsi, mocne BHOpanuii 4YacTHYKH
MTOYBHI HAYMHAIOT TaK cl1a00 KOHTAaKTUPOBAThH JIPYT C
JPyroM, 4ro cinabo paboTaroT Ha CIBHT, OJHAKO

(=] (=) (=) (=)
[=] o o [=] o
oo BHORaIpnL

cKaTHe (JaBlE€HHE) OHHU TIEPEelaloT IOCTATOYHO
xoportro. Mcmons3ysi momgoOHbIe UaeH, aBTOp paboT
[4-10] nmocTtpown — TEOpUIO  PACIPOCTPAHEHHUS
TMMOBEPXHOCTHBIX BOJIH B [621(0):0.4 OXKHMXKCHHOI'O
Mmarepuana.

Ilyctb cnolt ocaigkoB OrpaHHYEH CHU3Y C
Hee(hopMHIPYEMBIM CIToeM (HAIpUMeEp, TPAHUT) U €€
TOJIIIMHA yMEHbIIAeTCSd C NMpPUOIMKEHWEM Ha Kpait
JouHbL. M3yuum pacnpocTpaHeHHE TOBEPXHOCTHBIX
BOJH B JOJIMHE, BBI3BAHHBIX OT 3€MJICTPSCCHUS,
najieHieM OOJIOMKOB CKaJl M METEOPHTOB, PE3KUM
N3MEHEHHEM METEOPOJIOTHIECKUX (axTopos,
B3pBIBAMH TOJBOAHBIX M IIOJ3EMHBIX BYJKAHOB U
aTOMHBIX O00MO ¥ T.1. DTy 3a7ady MOXKHO Pa3/IelUTh
Ha TpPHM THINA IO/33Ja4d: a) BIOAIM OT Kpas ClIos
AMILIUTyJa BOJIHBI HE BEJIMKA U ITOCJIC MTPOXOKACHUA
BOJIHBI TIOBEPXHOCTD CJIOSI BO3BPAIIAECTCS B HCXOJHOE
coctosiHue; 0) BONM3M Kpas OCAJOYHOrO CIIOS €€
TOJIIMHA HAYMHAET YMEHBIIIATHCS, aMIUTNTYAA BOJTHbI
YBEIMYMBACTCS, TPEHHE O JTHO YBEIMYHMBACTCS. DTOT
MOMEHT, BUANMO, COOTBETCTBYET Havaiy
OIIPOKH/IBIBAaHMS BOJIHBI (BOSHUKHOBEHUIO CKAUKU Ha
(dbponTe BONHBI). HauumHAaeT NPOSBISATHCS CHIIBHO
TpeHue o nHO. B pesymbrate mnepemHuil (pOHT
3aMeIsIeTcs, OAHAKO 3aJHUH (QPOHT MpPOJOJIKAET
JBHUTaThCs. BonHa CoKMMaeTcs, Ipy 3TOM KOJINYIECTBO
NOp Ha I[IOBEPXHOCTH BOJHBI YMEHBIIACTCS H
Marepuan cjos IMEepeXOJUT W3 OXKIKCHHOTO B
ynpyroe (tBepzroe) cocrosiHue. Jlamee 3to ciabo
nedpopMupyeMoe Teno  (BOJMHA)  JBHKETCS IO
MIOBEPXHOCTH, UCTIBITBIBAs TpeHue 0
HeneopMHUpyeMBIil CII0ii; B) PU BBIXOJE BOJHBI Ha
MOBEPXHOCTh HENEe(POPMHUPYEMOTO CIOSI OXKHIACTCS
0oJIbIIIOE 3HAUSHHE TPEHMUS, B PE3YJIbTATE YEro BOJIHA
MOJKET TOPMO3UTHCS U OBICTPO OCTaHOBHUTHCA. Eciu
aMITIMTYyJa JOCTaTOYHO BEJIMKA, TO TIOBEPXHOCTH HE
BEpHETCSl B HCXOJHOE cocTosiHMe. lMmeer Mecto
ulacTudeckas nedopMmanust M HU3MEHEeHHe (OPMEI
BOJTHBI.

IocIE BHDpPaIpI

Puc.l. Bubpoo:xxkmkenue B KUAKOCTH

oo BHGTRITHTL

mocie BIhpEImm

Puc.2. Budpooxu:kenue B ouBe NP1 BEPTHKAILHBIX BUOpALMsIX.
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Ecnu sHeprust BonHBI OoJbIasi, TO MOXET
BO3HUKHYTH ABJICHHSA, HAITOMUHAIOIUC ITYHaMM. HpI/I
STOM BOJIHA OCaJI0YHBIX TOPOJ] MOXKET BHIKATUTHCS Ha
Hee(hOPMHUPYEMBIH CITOM U TaM TOJIBKO OCTAHOBHUTCSI.

B pabore [6] Bce »TH TpHW TOA33AAUH
paccMOTpeHbl, B NpPUOIMKEHHOM BHIE: HauOoliee
MIOJTHO peIIeHBl 3aJadd: a); il 3a7ad 0) U B)
cOpMyITHPOBaHBI OCHOBHBIE YpaBHEHHS;
Ka4eCTBEHHO IIOKa3aHO, KaK MOXHO  y4YecTb
TUTACTUYHOCTH U TPEHUE O THO. B 3TOM ciryyae MOXHO
Impearnonaratb  Ciiydyail  MaJblX — IJIACTHYECKUX
nedopManuii ¥ HWCHOJB30BATH 3T ypaBHEHMS. MX
HaJ0 TOJBKO JOMNOJHUTH COOTHOIICHUSMH JUIS

IJJaCTUYHOCTH, clieqys MeTonuky M.YuikuHca
[9,12,16]. B [4,5,8-10,12] omnwmcaHsl METOAWKA
pelIeHnsT HEKOTOPhIX KOHKPETHhIX 3amad. Bcee

BOIPOCHI, CBA3daHHBIC C IMOBEACHUEM BOJIHbBI, HIPHU
CTPEMJICHUN TOJIIWHBI OCAAKOB K HYJIIO ABJISAIOTCSA
OYCHb CIIOKHBIMH. TaM HMeeTcs CHUHT'YJIAPHOCTD,

IpEeANoNaraeTcsi, YTo MaTepyuan BOJHBI NEPEXOAUT B
YOPYroe COCTOSHHE (TepseT 0KMKEHHOCTH) JI0 TOTO,
KakK BOJIHA JIOCTHTAaeT TOYKH, T€ TOJIIMHA OCA/JKOB
paBHa Hymo. Kak ToibKO MaTepuas BOJIHBI CTall
YIIPYTHM, Janee BOJIHA JBIDKETCS Kak
HenedopMHUpyeMoe TeNo, BBIKATHIBAETCSl Ha Oeper U
Jlaliee OCTAHABJIMBAETCSl M3-32 TPCHUS HAa HIDKHEM
OCHOBaHMU.

IMocranoBka 3agaum.

Ha  ocHoBe 93TOIl  METOOWUKA  MOXKHO:
HCCIIEIOBaTh, KaKk MeEHsieTcsl (opMa IOBEPXHOCTH
3eMi (OCaJIOYHBIX MOPOJ) B MECTe, IJie TOJIIMHA
OCaJIKOB HAYMHAET MEHATbCs (3amada 0); OIEHUTH,
KaK JaJeKo BOJHA OCAJOYHBIX IOPOJ BEIMICT Ha
Hene(hOPMHUPYEMBIH Clloi (3amada B). DTH 3a7ayu
MOTYT OBITh PAacCCMOTPEHBI Kak OJHOMEpPHBIC B
CIIeAYIOIIEeH MOCTaHOBKE:

YpaBHEHUS ABMXKECHUS:

yeyryoisemas HEJMHEHHOCTBIO. IMostomy
QE——EQE Mi&%__ﬂi+ g §Q+X+X-%£XV ()
ot? pox 3pox® | 3p n+l)ox T op
3mech
T g (0on ’ on B P _8811 oP . o*u . ou - ]
X, =311 g == =—=+—" 7, =const* ih=—|1+] — ;
ph n+1( xj g(ax ox  ox x> ax) T

G,=v(l-a,4,) ; b=21-¢)+4P;"; &
0°P__10°(ou nm). &*n__
ox? box?(ox h ox2 9P

X - MaccoBbI€ CHIIBI; ho - HavaybHasl TOJIMHA CJIOS;
P, - nauanbHoe (cTaTHueckoe) NABIEHHE B CMECH;
P, - armocdepHoe napnenue; O, - HauabHas

b -

nopucrocts cMecu; {, - yckopenue cBOOOJHOrO

G -

SKCIEPUMEHTAILHO OIpeessieMbie moctosHubie; U -
MOTepeyHoe MepeMEelIeHue TOUeK CIIOSl MO0 OCEBOM

IJIOTHOCTh CMCCH, HavdaJIbHasA  CPEAHAA

a -

najacHusAd; s

MoAayJib cIBHUIa,

koopauHate X ; T4 - HapaMeTp y4eTa TPEHHU O JIHO;

n - mapametp yuerta Bsskoctu cpems; P, o, h -

TEKyllee AaBJICHHE, ITIOTHOCTh U TONIIIHA CPEABL.
CocTosHHE TOPHUCTOCTH CJOSL IPOBEPSIOTCS

cnenyromuM  obpasom: ecmun @, —>0, To cpema
6nuska k ympyromy Teny; ecmn @y, —>1, To cpena

Oamska k rasy; ecnn P, —1, To Marepuman

npeBpamacTcd B Ooiee KHIKOEC COCTOSHHEC (I/IJ'II/I

2n+1 4G, 171
n+1 bh

G, 1
— PO:Pa+EgOp0hO; 9=0,+04; (@

0
o’h (1 2G,\d%u
a2, —2{_- j— 36

+ 3 )

3h b 3 )ox
my3bIppKoBas KaBuTamus); ecm O<a g, <1l , TO
Marepuail HaxOIUTCA MEXIY TBEPIbIM U IKHIAKAM
cocrosmusamu . G=v(1-a.g,) .

VYcinoBue MIaCTUYHOCTU JIE TBEPAOM YacTH
cpeabl mpoBepseTrcs o anroputMy M.YuikuHca
[9,16]:

sf1+23f3—§a$ 3, (@)
rac
o _G(ou o). o _ (z)on
o3 exr Toax) " h) ox’
(n=1,|z|<h). (5)
Eciu J >0 10
& g N2/30; . V2130
1= T P30
A5 +287 2 +2s’,
nu nepeonpenenﬂeM KOMITIOHCHTBI TCHBOpa

JEBUATOPOB Sy , S;3 HANPSHKEHUH.

Philadelphia, USA

239

2 Clarivate

Ana lytics indexed



ISRA (India)  =4971  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8997  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350
AJIl“OpHTM peuieHus 3aaaiu. Pacuersl OCYHIECTBIISUIN JJIsI OCaAJOYHOI'O CJIOA
HOCHCHOBaTCHBHOCTL peuicHnuA 3aJa4yun (as ¢0 — 005) TOHH—H/IHOI‘/’I h =S M Hu IUIL BOJIBI.

cienyromas [8-10, 12]: 3agaercs HavaIbHBIE JaHHbBIE
npu t = 0 (pe3ympTaThl 3amadd a) SBISIOTCS
HadalbHbIM YCJIOBHEM MaHHOM 3amayM); KOHEUHBIH
Kpai JKECTKO 3aKpeIUICH, a B APYTOM Kpae 3aJatoTCs
MaccoBble CHiIbl X, KOTOpbIE TIPHUBOASAT K
00pa3oBaHUIO BO3MYILICHUII B CpeAe, HampuMep,
gy =ocosat [4];
METOJOM KOHEYHBIX PAa3HOCTEH 10 SBHOH WIH
HesiBHOU cxeme; 1o ¢dopmyiaM (2) pacueT BemeTcs
CKBO3HBIM CYETOM Uil M+1 —T0 BpEMEHHOro CIos;
o hopmyiam (3) pacuer BeAeTcs 1o HESIBHOM cxeme
Juist M+1 —ro BpeMEeHHOTO cos (MPUMEHSETCS METO/T
MIPOTOHKH); MPOBEPSIETCSI COCTOSHUE IIOPUCTOCTH
cpelpl; ecnu cpena Gonee TBephas, TO MpoOBepsAeTCS
YCIIOBHE IIACTUIHOCTH (4) ¢ yuaeToM (5), eciu «may,
TO BBIYKCIICHUE 110 (6).

ypaBHeHusa (1) pemaetcs

Pe3ynbTarsl YHCICHHBIX PACYETOB.

25

InoTHOCTH 3apsaaa npuHuManu 1650 kr/m®, ckopocTh
JIeToHaluu - 7655 Mm/c, HayanbHOE gaBieHue - 12
I'Tla. Ilpu yucneHHBIX pacueTax U3 Cpelbl U BOABI
BBIJICTIMIIM OJJTHOMEPHYIO 00J1aCTh, TPaHULIBI KOTOPOH
B HEKOTOPOM KOHEYHOM IIPOMEXYTKE BPEMEHH HE
BIMSIOT HAa IapaMeTpbl HCCIEAYEMBIX IPOLECCOB.
JluHaMuKa JaHHOW Tra3oruapOoyNnpyroriacTUuecKon
CHUCTEMBI H3y4Y€HBl Ha OCHOBE BBINICYKA3aHHBIX
ypaBHeHUi. UTOOBI COKpaTUTh MalIMHHOE BpeMms
BBIUHCIICHU, B pacuerax HCITIONB30BAIH
HepaBHOMEpHyl0 cerky. Illar mo  BpemeHyu,
obecrieunBaroniei  yCTOMYMBOCTh  BBIYMCIICHUH,
paccuntheiBamu no ycnosuro Kypanra. Paccmorpum
pe3ynbpTaThl pacdeTa, HPU KOTOPHIX BapbUPOBAIH
paccTosHuE MeXTy ra3oBbiM 00bemMoM 1 cioem: d =

120; 160; 200, 240 h.

P, MiIa 50
10 +
0
|
0 30

t=5¢
OcagouHef cnofi
Tpanut
| —d ar
B0 =[]

Puc.3. PacnpocTpaneHnusi BOJIH JaBJIeHMS 110 IIOBEPXHOCTH CJIOS.

CHavaja ucciieyeM TUHAMUKY THIPOYAapHBIX
BoJH. [locTpoeHHBIE SMIOPHI W3MEHEHUS JaBJICHHS
MTOJIBOTHON BOJIHBI BO BPEMEHH B TOYKE ITOAXOAA
BOJIHBI [IABJICHUS B CIIOW pacCUMTaHHBIC LIS
Pa3IUYHBIX PACCTOSHHUH Ta30BOro 00bEMa OT CIIOS
MOKa3ald, 4YTO YMEHBIICHHE IHUKOBBIX 3HAYCHHH
JIaBJICHUS] YAapHOW BOJIHBI C yAaJ€HUEM HCTOYHHUKA
BO3MYIIEHUH TPOUCXOANUT IO SKCIIOHEHIIHAIEHOMY
3akoHy (puc.3). IlockompKy mpH pacueTrax Ieyarb
Pe3yIbTaTOB OCYIIECTBISUIM 4Yepe3 IIar 1o BPeMEHH
57, mnpuBeneHHBIE KpPUBBIE B TIEPBYIO OYepenb
OMHCHIBAIOT KAYECTBCHHYIO KapTUHY JaBJICHUS.
Jpyras ocoOeHHOCTH TpOOJEMBI  CBsi3aHa  C

HN3MCHCHHUCM BOJIHBI JABJICHU 110 FJIy6PIHC paC‘ICTHOfI

obylacTh:  yBENWYEHHE  aMIUIMTYIbl  JaBJICHHA
MIPOUCXOIUT IO KCIIOHEHITHAIEHOMY 3aKOHY (puc.4).
YCTaHOBIEHO, 4YTO THIPOYAAPHYIO  BOJIHY

MOXHO Ka4YE€CTBCHHO IMPCACTABUTHL B BUJC MJIOCKOM
BOJIHBI

P=p, eﬂ(ct+z) (1_ea(ct+z)) ’
rne Py,a,f - aMmmmryna, CKOpOCTh pocra M

NOCIENYIOIMIA Claj JaBleHus B BomHe; C  —
CKOpPOCTh BOJIHBI JaBJICHUA B KUIKOCTH,
a=-1L ; p=-UL-L); L- mmna ponusl; Ly -

pacCToOAHUE 10 ITUKOBOT'O 3HAYCHUA.
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Puc.4. IIpoduan BoaHBI 1aBJIEHHSI HA TOBEPXHOCTH 0CAJ0YHOTO CJIOSI.

BuiBoabl.

Takum o06pa3oMm, Hu3y4YeHa pacIpOCTPAHCHUS
BOJH JIaBJEHUS B OCaJOYHOM CJOe€, NpUBelIeHa
YHUCJIEHHAs METOJIMKA PEIIeHUs] OJTHOMEPHOU 3aaa4du
THAPOYTIPYTOCTH (OCHOBHBIC YPaBHEHHS, alTOPUTM
pacueTa, YHCJICHHBIC pE3yJbTaThl) IS pacyera
IUHAMHAKA ~ MaTepuaia,  TepsIomero  ymnpyroe
coCTOsiHUE (B TBEPJOM TeJe — YNPYromiacTUIecKoe
neopMHpOBaHUE, B JKUAKOCTH — ITy3BIPHKOBas
KaBHTAIVsI) U MPEICTaBIICHa KauyecTBEHHAs KapTHHA
pacnpocTpaHeHus THAPOYAAPHBIX IUIOCKAX BOJH B

CIIOSIX  OXKIDKGHHOro  Matepwana.  I[IpoGmemsr
IMPOYHOCTH OKCILTYaTUPYEMBIX COBPEMCHHBIX
KOHCTPYKLUMH M  COOPYXXEHMH CTaBiAT  Iepen

HCCIICAOBATCIIAMU 3a/la4v aBTOMAaTHU3allun Ipolecca
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Introduction [2-5, 9, 11, 16-20], homotopy perturbation method
The recent years have seen significant (HPM) [1, 2, 6-8, 10, 12, 14, 16, 18, 19], Adomian
development in the use of various methods for the decomposition method (ADM) [13, 14, 16-19,
numerical, approximate and analytic solution of the homotopy analysis method (HAM) [16-19] etc. [16-
linear and nonlinear integro-differential equation. 19]. Linear and Nonlinear phenomena play an
Over the last decades several analytical/approximate important role in varios fields of science and
methods have been developed to solve linear and engineering, such as chemical kinetics, fluid
nonlinear integro-differential equations. Some of dynamics, engineering problems and biological
these techniques include variational iteration method models. Most models of real life problems are still
[ ]
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very difficult to solve. There-fore, approximate-
analytical solutions such as homotopy perturbation
method, Adomian decomposition method, variational
iteration method etc were introduced [11, 14, 15, 18,
19]. These methods is the most effective and
convenient ones for both linear and nonlinear
equations. The aim of the present paper is to
implement the Adomian decomposition method and
variational iteration methods for to an approximation
and exact solution the Fredholm integro-differential
equation.

Formulation of the problem.

The aim of the present paper is to implement the
Adomian decomposition method and variational
iteration methods for to an approximation and exact
solution the Fredholm integro-differential equation.

The mathematical formulations of many
physical phenomena result into integro-differential
equations. The standard ith order Fredholm integro-
differential equation is of the form

yO(x) = f(x) +? K(x,s)F(y"(s))ds, ()

i d’ _
where Yy (x) = dY : yO(x) indicates the i-th order
X

derivative of y(x); Y(0),Y'(0),..., y'™(0) are the
initial conditions; F — is a nonlinear function, K(x, s)
is the kernel and f(x) is a function of x; y(x) and f(x)
are real and can be differentiated any number of times
for x € [a, b] [14, 15].

Problem solving techniques.

Basic idea of Adomian decomposition method.

We usually represent the solution y(x) a general
nonlinear equation in the following form Ly(x) + Ry(x)
+ Ny(x) = f(x), were L, R — a linear operator, N - a
nonlinear operator, f(r) — a known analytic function.

X
Invers operator L with L™ = j(-)dx. Equation can
0]
be written as y(x) = L[f(x)] — L[Ry(X)] — L*[Ny(X)].
The decomposition method represents the solution of
equation as the following infinite series

[e 0]
y(X) = > Yn(X). The nonlinear operator Ny = g(y)
n=0

o0
is decomposed as Ny = > A,(X). Where A, are

n=0
Adomian polynomial which are defined as,

Ay =£d—g[ f «f’“ym(x)} n=012,...
é=0

n! d fn m=0
Therefore, we have
y= %yn(x): L‘l(f)—L‘l[%yn(X)]—L‘l(%F\](X)]

. Consequently, it can be written as, y, = L(f),
¥ = L (R(yo) - LH(A),
Yo =L (R(y) - LHA).....

Consequently the solution of (1) in a series form
0

follows immediately by using y(X) = > y,(X).
n=0

As indicated earlier, the series obtained may yield the
exact solution in a closed form, or a truncated
m

D> Yn(X) series may be used if a numerical
n=1
approximation is desired.

Basic idea of variational iteration method.

The correction functional for the integro-
differential equation (1) is

Vs () = Vo 00 + [ Q| YO (&) - (&) + [ K(é,S)y(S)dS}df- @

As presented before, the variational iteration
method is used by applying two essential steps. It is
required first to determine the Lagrange multiplier
A(¢) that can be identified optimally via integration by
parts and by using a restricted variation. Having (&)
determined, an iteration formula, without restricted
variation, should be used for the determination of the
successive approximations yn+1(x), n > 0 of the
solution y(x). The zeroth approximation yo can be any
selective function. However, using the given initial
values y(0),y'(0),...are preferably used for the

selective zeroth approximation yo as will be seen later.
Consequently, the solution is given by

Y09 = limy, (x).

In the following examples, we will illustrate the
usefulness and effectiveness of the proposed
techniques.

Illustrative Examples.

The following are examples that demonstrate the
effectiveness of the methods.

Example 1. Consider third- order Fredholm
integro-differential equation [14, 15]

1
y"(X)=1-e+e* +Iy(s)ds,
0

with initial conditions y(0) = y'(0) = y"'(0) =1,

the exact solution is y(X) =e”.
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Application of Adomian decomposition method. l1-e 3
[} yo(X) = ﬁ X" +e ,
Using y(X)= > ¥,(X) and the recurrence (34
) . n=0 ) ~23(1-¢) 3
relation we obtained: we start by setting the zeroth yi(X) = — X
I
component  yg(X)=1—e+e*, so that the first (3) 4
a0 =~ 22,
component is obtained by Yi(X) = ij (s)ds; (3YH 42

y2(x) = f yi(s)ds:

integral

. Applying the three-fold

L? defined by,
L_l(-) = ”j(.)dxdxdx , and using the given initial
condition we obtain

operator

B 1
y(x) = 1€ 3 e +lx3j y(s)ds.
6 6 o

Hence, taking
conditions, we have

into account the boundary

x)2
2

Yot (9 = Y () ] &
0

We start by setting the zeroth component
2

Yo(X) = y(0) +xy'(0) +X

That will lead to the foIIowmg successive
approximations:

yl(X)zeX+(g—%jx3;
YZ(X)ZBX+(5—14—ﬁjx3;
ys(X)=9X+($—34—656jX3;
If Y1(X)=ex+(g—§j 3 ~eX, then
Yo(X)=€%; ys(x)=¢e*; ...

So we obtain the following approximate
solution y(X) = lim y,(X) =e*, which is the
N—o0

2
y”(O) 1+x+ X?

exact solution of the problem: y(X) =e* .

Example 2. Consider third- order Fredholm
integro-differential equation [14, 15]

This gives the solution in the series form

Appllcatlon of variational |terat|on method.
Making Y,,1(X) stationary with respect to

X

Yn(X), we can identify the Lagrange multiplier,

which reads A = —(s—X)? / 2. So we can construct
a variational iteration form for (2) in the form:

7l2

[ "(s)+CcoSS—S— sj y"(p)dp |d

72
y"'(x)=—cosx+x+ [ xy"(s)ds,
0
with initial conditions
y(0) =0, y'(0) =1, y"(0) =0, the exact
solution is y(X) =sin X.
Application of Adomian decomposition method.

o0
> Yo (X) and the recurrence
n=0
relation we obtained: we start by setting the zeroth

component  Yg(X) =—C0OSX+X, so that the first
zl2

component is obtained by Y{(X) = X f Yo(s)ds;

Using Yy(X) =

/2
y5(X) = X f y{(S)ds ; ... . Applying the three-fold
integral operator L? defined by,

L™ () = [ [ ()dxdxdx, and using the given initial

condition we obtain
4 4 72
y(x) =sin SSTRIT] j y"(s)ds.
Hence, taking into account the boundary

conditions, we have
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TR S S S SV HL NN ST SO DU SV L}
YolX)= TR 24" 11520 7 72 1152 55206

This gives the solution in the series form
s T T R S S SR S S-S NN S-S
y(X) =2 yp(X)=sinx+—xX"——X"+—X"7° ————X"7° + X'7m” —..=sinX.
n—0 24 24 1152 1152 55296

Application of variational iteration method.

) ) ) which reads 4 =—(5— X)2 / 2 . So we can construct
Making Y,,,1(X) stationary with respect to

a variational iteration form for (2) in the form:
Yn(X), we can identify the Lagrange multiplier,

f (S - X)2 m 712 "
Y (¥) = Yo (X) = [ 5| Yn(S)+coss—s—s [ y'(p)dp |ds.
0 0
We start by setting the zeroth component component  yg(X) =sinX—X, so that the first
2
" 7l2
Yo(x) = y(0) +xy'(0) + y @) =x. component is obtained by Y7(X) = —X I syo(s)ds;

That will lead to the foIIowmg successive
approximations: zl2
. 1 4 . . y5(X) =—X j sy;(s)ds ; ... . Applying the three-
y1(X) =sin x+§x ~sinX; Y,(X)=sinx;

fold mtegral operator Lt  defined by,

y3(x) =sinx; a1 . N
So we obtain the following approximate L () - ”J.(')dXdXdX , and using the given |n|t|_e1l
solution y(x) = lim 'y, (x) =sin x,, which is the condition we obtain
n—o0 4 4 7/2
exact solution of the problem: y(X) =sin x. y(X) =cosx— TR I sy'(s)ds.
)
Example 3. Consider the third-order linear Hence, taking into account the boundary
integro-differential equation [14, 15] conditions, we have A
7l2 X
y"(x) =sin(x)—x— [ xsy'(s)ds, Yo(X) =C0SX——
° 1 1
with initial conditions (%) = = x* + ———x*z°;
y(0)=1, y'(0)=0, y'(0)=-1; the exact 24 23040
solution is y(X) = cos(x). Y (X) = 1 oas 1 x4 710.
Application of Adomian decomposition method. 23040 22118400
Z 1 410 1 4 15
Usi X) = X) and th X)=———— X' T+ —————— X7
sing Y(¥) = 2, Yn(x) and the recurrence Yo (X) = 2118400 21233664000

relation we obtained: we start by setting the zeroth
This gives the solutlon in the series form

1 1 4 1 .45
X) = X COSX——X +—X +—X 71 —
yex) = nZO Yn(¥) = 24 24 23040
—LXL‘JTS—;XA'JTIO-%...:COSX.
23040 22118400

Application of variational iteration method.
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Making Y,,1(X) stationary with respect to
Yn(X), we can identify the Lagrange multiplier,

X fe_ v)2
yn+1(X) =Y (X) _I (S 2X) |:
0

We start by setting the zeroth component
2 2

Yo(X) = y(0)+xy(0)+ y'(0) = 1_?

That will lead to the foIIowmg successive
approximations:
1 1 3
Vi (X) = cosx——x* + — 73x* ~ cos x;
24 576

yZ(X) =CO0sSX; Y3(X) =COSX;

vy (x) = +(1 2n2)x—_ °
@+x)

with initial conditions
y(0)=0, y'(0) =1 y"(0)=-1 y"'(0)=2;
the exact solution is y(X) = In(1+ Xx).

Application of Adomian decomposition method.

o0
Using y(X)= Y. ¥,(X) and the recurrence
n=0
relation we obtained: we start by setting the zeroth
component

(4)(x) =, +{1-2In2)x-

750 that the
@+x)

which reads 4 =—(S— X)2 / 2. So we can construct
a variational iteration form for (2) in the form:

7l2
n(s)—sins+s+s | py(p)dp}ds

So we obtain the following approximate
solution y(X) = lim y,,(X) =cos X, which is the
N—o0

exact solution of the problem: y(X) =COS X .

Example 4. Consider fourth- order Fredholm
integro-differential equation [14, 15]

+I(x s)y(s)ds,

first component is obtained by
1
¥ () = J (X=5)Yo(s)ds
(4)(X) j(x S)y,(s)ds; . Applying the

three-fold mtegral operator L' defined by,
L) = [[[ [ ()dxdxdxdx , and using the given

initial condition we obtain

51 41

y(x )—ix +—(1 2In 2)x° +In(1+x)+—fy(s)dS——IS)/(S)dS

4.41

Hence, taking into account the boundary
conditions, we have

Yo (X )——x +—(1 2In2)x +In(2+ x);

96

(0= ( 1,509
n 10080 483840

181440 69672960

jx"’ +( 19 In2— 287 jxf’;
43200 34560

217728000 435456000

yz(x):_[ 181 In2_ 8543 jx4+( 5096 In2_ 12671 jx5;

This gives the solution in the series form

Y =3 Yo (X) = In(L+X) + o, x* + £.x° =In(l+x), lim &, =0, lim 8, =0.
| N—o0 n—o0
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After the fourth iteration, the maximum absolute

error is less than 102, but the maximum absolute

error decreases with increasing iteration.
Application of variational iteration method.

a9 =00+ [E 0 162

We start by setting the zeroth component
2

Yo(X) = y(0) + Xy’ <0)+—y O+ X

That will lead to the following successive
approximations:

y1(X) =
Yo (X) =
y3(X) =

So we obtain the following approximate
solution y(X) = lim y,(X) = In(Ll+X) , which is
N—00

the exact solution of the problem: y(X) = In(1+ X).
Conclusion.
This results shows a comparative study between
variational iteration method and Adomian

decomposition method of solving Fredholm integro-
differential equations. The main advantage of these
methods are the fact that they provide its user with an
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{ (s)-=—-(@1-2In 2)S+(1+s)

10~

Making Y,,1(X) stationary with respect to

Yn(X), we can identify the Lagrange multiplier,

which reads A =(S— X)3 / 6. So we can construct a
variational iteration form for (2) in the form:

1
4+I(s—p)y(p)dp}d8-
0

3
y’”(O)

x2 X3
X——+—.
2 3
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In(1+ x) —3.15295-

8x4 +7.62234.107%x°;
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Introduction perturbation method and Homotopy in topology. This

Integro-differential equations have been studied new method was further developed and improved by
in many works of researchers and scientists. Such He and applied to various linear and nonlinear
equations can be found in applications to physics, problems. Below we consider only classical integro-
mechanics, biology, and technology. A new differential equations. Voltera integro-differential
perturbation method called Homotopy perturbation equations arise in the mathematical modeling of
method (HPM) was proposed in [8-11] by He in 1997, various scientific phenomena. Nonlinear phenomena,
and a systematical description was given in 2000 which appear in many applications in scientific fields,
which is in fact, a coupling of the traditional such as fluid dynamics, solid state physics, plasma
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physics, mathematical biology and chemical Kinetics,
can be modeled by partial differential equations and
by integral equations as well. This paper shows a
comparative study between three traditional methods
for analytic treatments of Voltera integro-differential
equations. Homotopy perturbation method, Adomian
decomposition method and variational iteration
method, well-addressed in [1-17] has a constructive
attraction that provides the exact and approximate
solutions by computing only a few iterations.
Homotopy perturbation method, Variational iteration
method, Adomian decomposition method have been
applied to analyze the behavior of the solution of
Voltera integro-differential equations. Finally, a
comparative study has been made among these
methods.

Formulation of the problem.

The aim of the present paper is to implement the
homotopy perturbation method, Adomian
decomposition method and variational iteration
methods for to an approximation and exact solution
the Volterra integro-differential equation.

The mathematical formulations of many
physical phenomena result into integro-differential
equations. The standard i-th order Volterra integro-
differential equation is of the form

YO (x) = £ (x)+ [ K(x,5), F(yT D (s))ds,
0

0<x<b
[

where Y@ (x) = (:iXY ;

M

yO(x) indicates the i-th order

derivative of y(x); Y(0),Y'(0),..., y'™(0) are the

H(u, p) = @— p)[L(u) - L(yo)]+ p[L(u) =N () - f(r)]=0 or
H(u, p) = L(u) - L(Yp) + PL(Yo) + P[N(u) - f(r)]=0.

Where, r € Q, p € [0,1] is an embedding
parameter and Yo is an initial approximation, which
satisfies the boundary conditions. Clearly

initial conditions; F — is a nonlinear function, K(x, s)
is the kernel and f(x) is a function of x; y(x) and f(x)
are real and can be differentiated any number of times
for x € [0, b] [8-11, 14-16].

Problem solving techniques.

Basic idea of homotopy perturbation method.

Perturbation method is based on assuming a
small parameter. The majority of nonlinear problems,
especially those having strong nonlinearity, have no
small parameters at all and the approximate solutions
obtained by the perturbation methods, in most cases,
are valid only for small values of the small parameter.
Generally, the perturbation solutions are uniformly
valid as long as a scientific system parameter is small.
However, we cannot rely fully on the approximations,
because there is no criterion on which the small
parameter should exists. Thus, it is essential to check
the validity of the approximations numerically and/or
experimentally.

Consider the nonlinear differential equation,

LY)+N(y)=H(r), reQ. )

With boundary conditions, B( y,@j, rerl,
on

were L — a linear operator, N - a nonlinear operator,
f(r) — a known analytic function, B — a boundary
operator, I" — the boundary of the domain Q. By
Homotopy perturbation technique [He,1999] define a
Homotopy u(r,p): Q x [0,1] — R this satisfies

©)
(4)

H(u,0)=L(u)—L(yy) =0, H(u,1)=L(u)+Nu)—f(r)=0.

As p changes from 0 to 1. Then u(r,p) changes
from yo(r) to y(r). This is called a deformation and
L(u) — L(yo), L(u) + N(u) — f(r) are said to be
Homotopy in topology. According to the HPM, the
embedding parameter p can be used as a small
parameter and assume that the solution of equation (3)
and (4) can be expressed as a power series p, that is u
= Up + pus + p?uz + ... . For p = 1, the approximate
solution of equation (2) therefore, can be expressed as

convergent in most cases and the convergence rate of
the series depends on the nonlinear operator.
Basic idea of Adomian decomposition method.
We usually represent the solution y(x) a general
nonlinear equation in the following form Ly(x) + Ry(x)

X
+ Ny(x) = f(x). Invers operator L with L= .f(‘)dX .
0
Equation can be written as y(x) = LY[f(X)] — LY[Ry(X)]

u=limu=ug+u; +u,+.... The series is — L[Ny(x)]. The decomposition method represents
p—1 the solution of equation as the following infinite series
~ .
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0 Adomian polynomial which are defined as,
Y(X) = > Yn(X). The nonlinear operator Ny = g(y) 1 d" o
n=0 :——N{Z gmym(x)} ,n=012,....
n! dfn m=0 £=0

o0
is decomposed as Ny = > A,(X). Where A, are

Therefore, we have
n=0

y=§m@btﬂn—ﬁ(iwuﬂ4ﬂ(%%uﬂ

n=0

Consequently, it can be written as,

Yo=L(F), yi =—L (R(Yo) - LM (A, Y2 =—L ' (R(yD) - LA, ...

Consequently the solution of (1) in a series form Basic idea of variational iteration method.
o We illustrate the basic concept of variational
follows immediately by using y(X) = Y Y, (X). iteration method, we consider the following general
n=0 nonlinear differential equation given in the form
As indicated earlier, the series obtained may yield the Ly(x)+ Ny(x) = f(x),

exact solution in a closed form, or a truncated where L is a linear operator, N is a nonlinear operator,

and f(x) is a known analytical function. We can
construct a correction functional according to the
variational method as:

m

D Yn(X) series may be used if a numerical
n=1

approximation is desired.

X
yn+1(x) =Yn (X)"'J‘A[Lyn (s)+ Nyn (s)- f(S)]dS, ®)
0
where 1 is a general Lagrange multiplier, which can Example 1. Consider third-order Voltera
be identified optimally via the variational theory, the integro-differential equation [14, 15]
subscript n denotes the nth approximation, and ¥,, un " 2 X
is considered as a restricted variation, namely y"(x) =2y(x) +1+x _7_ £ y(s)ds,
oy, = 0-. The exact solution is thus given by with initial conditions
y(x) = lim y, (x) [14, 15]. y(0)=0, y'(0)=0, y"(0)=1,; the exact
N—o0
In the following examples, we will illustrate the solution is Y(X) =—1—x+e*.
usefulness and effectiveness of the proposed Application of homotopy perturbation method.
techniques. A Homotopy can be readily constructed as
follows
Illustrative Examples.
The following are examples that demonstrate the
effectiveness of the methods.
X2 X
H(u, p):uﬁ’(x)—Zun(x)—l—x+7+jun(s)ds:0. (6)
0

Substituting u = Up + puy + p?uz + ... into (6) and X
rearranging the resulting equation based on power of pL: ul”’(x) — ZUO(X) + J' Uo (s)ds=0;
p-terms, one has 0
2

m X X
p%: uo(X)—l—X+7 =0; p2 U5 (X) = 2uy (X) + [ Uy (s)ds =0 ..
0
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With the following conditions With the effective initial approximation solution

u,(0)=0, u,(0)=0, u/(0)=1, n=0,12,....

can be written as follows

Ug (X) =1x2 +lx3+ix4 —ixf’;
2 24 120
U (X)=—=— °+ 1 x® + [ X8 + L x?;
720 5040 13440 362880
Uy (X) = Bt o1 n, 1 1 3.
10080 362880 5702400 95800320 6227020800
After the fourth iteration, the absolute error is component is obtained by

less than 10° In the same manner, the rest of
components were obtained using the Maple package

yo) = limu =u+u+up+...=
p—1

< 1 n X
—1-x+ > =X =-1-x+e".
n=0 n!
Application of Adomian decomposition method.

o0
Using Y(X) = > Y,(X) and the recurrence
n=0
relation we obtained: we start by setting the zeroth
2

m X .
component yO(X)=1+X—?, so that the first

Y1(X) = 2Yo(X) - Iyo(s)ds

y2(x) =2y1(x) - I y1(s)ds: .

Applying the three fold integral operator L7
defined by, L™(-) = [ [ ] (-ydxdxdx .

Hence, taking
conditions, we have

into account the boundary

13 1 4 1 4 1 5 1 ¢ 1 4
X ——X +—X —X, X)=—X" + X© — X+ X,
Yo(¥) 6 24 y1(%) 127 120" 240 5040
Yo (X) = —x® — 1 o, 1 o 1 jwo
180 5760 72576 3628800

This gives the solution in the series form
y(x) =

Application of variational iteration method.
Making Y,,1(X) stationary with respect to

Yn(X), we can identify the Lagrange multiplier,

X (e _ v)2
yn+1(x) =Yn (X) __[ (S 2X)
0

We start by setting the zeroth component
2 2

Yo(X) = y<0)+xy(0)+ y'(0) =2
2 1 3

2. 13 1 4 1 5

1
Yo(X)==X"+=x"+—X"+ X7 +

1 1 4 1 & 1 4
X)==X"+=X"+—X
y1(x) > 5

Sy (X)=-1-x+ Lo xse
n=0 n:On!

which reads A = —(s—x)2 /2. So we can construct
a variational iteration form for (5) in the form:

2

Yo (s) - 2Yy(s) —1- s+%+ [y(p)dp |ds.

That will lead to the following successive
approximations:

—=—X
120 720

16+1X7+18

2 6 24 120

X
720 5040

X+,
40320
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After the fourth iteration, the maximum absolute Example 2. In the following example, we
error is less than 101, but the maximum absolute consider linear boundary value problem for the
error decreases with increasing iteration. integro-differential equation [14, 15]

So we obtain the following approximate 1 1 X

y"(X) =—COS X+ =SiN2X+ =X+ j yz(s)ds ,
4 2

with initial conditions y(0)=1, y'(0)=0; the

exact solution is y(X) =COS X .

Application of homotopy perturbation method.
A Homotopy can be readily constructed as
follows

1
solution Y, (X) =—1—-X+ >’ e X", which is the
n=0 N*

exact solution of the problem: y(X) = —1— X +¢€”*.

1. 1 X
H(u, p) =u"(x) = —cos X + p(zsm 2x+§x]+ pjuz(s)ds =0. )
0
Substituting u = Up + puy + p?Uz + ... into (7) and
rearranging the resulting equation based on power of
p-terms, one has

p%: y§(x) =—cosx;

pt: yf(x):isin2x+lx—fyg(s)ds;
4 2" 1
P 1 Y5(X) =—]2yp(s)y1(s)ds
0
P> 1 V3() =—] (2Yo(s)Ya(s) + Y (5))ds ;
0

0t Y00 = [ (290(8)ys(5) + 231 () Yo (S))ds: ..
0

Applying the three-fold integral operator L* 0

X X Using Y(X)= > Y,(X) and the recurrence
defined by, L™(-) = [ [ (-)dxdx. n=0

00 relation we obtained: we start by setting the zeroth

Hence, taking into account the boundary

1. 1
i component Yg(X) =—COSX+—=SiN2X+—=X, so
conditions, we have Yg(X)=cosx; y;(x)=0; 4 2

that the first component is obtained b
Yo(X)=0;.... o o P y
This OOglves the solution in the series form yr(x) = J‘[ ZO An(S)jd& n>1. Applying the
y(x)= néi) Yn(X) =COSX. three-fold integral operator L defined by,

Application of Adomian decomposition method. _ XX
PP P L) = ”(-)dxdx . Hence, taking into account the

00
boundary conditions, we have

1 1 3 1 .
X)=—-1+=X+—X"+COSX——SIN2X;
Yo(X) 8 1 5
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yz(x)=_15899_15329)(+§X2+ 769 Xg_ix4+ 1 5 1 64 1 o 4
1728 8192 96 3072 96 3840 720 10080
+ xg+25inx+£cosx—£sin2x+i0052x—ic033x+ sindx ; ...
72576 16 1024 64 432 8

23 . 5
+—XSIN X+ ——XCO0S2X +... .
4 512

This gives the solution in the series form

o0
Y(X)= Y Yp(x)=cosx.
n=0
Application of variational iteration method.

Making Y,,,1(X) stationary with respect to
Y (X) , we can identify the Lagrange multiplier,

which reads A = (5— )3/ 6. So we can construct a
variational iteration form for (5) in the form:

f . 1. 1%
Ynp (X) = yn(x)+j(s—x){yn(s)+coss—zsm 25—§s+jy2(p)dp ds.
0 0

We start by setting the zeroth component
Yo(X) = y(0)+xy’(0) =1.

That will lead to the following successive
approximations:

720 630 40320
_ 1 e 1 8
720 8064 7

1 1 1
2ot o =xb =B

6! 8!

method and Adomian decomposition method of
solving Voltera integro-differential equations. The
main advantage of these methods are the fact that they
provide its user with an analytical approximation, in
many cases an exact solution in rapidly convergent
sequence with elegantly computed terms. Also these
methods handle linear and non-linear equations in a
straightforward manner. These methods provide an
effective and efficient way of solving a wide range of
linear and nonlinear integro-differential equations.
Illustrative examples are given to demonstrate the
validity, accuracy and correctness of the proposed
methods. The error between the approximate solution
and exact solution decreases when the degree of
approximation increases.

approximate solution of linear integral equations
Fredholm. ISJ Theoretical & Applied Science, 05
(73), 11-16.

1 1
Y () =1-=x%+ = x* - —x° -
24 60
1 1
Yo (X) =1-=x?+—x*
2 24
X)=1-—x
y3(X) o 2
After the fourth iteration, the maximum absolute
error is less than 1071, but the maximum absolute
error decreases with increasing iteration.
So we obtain the following approximate
o (1 n
solution Y, (X) = > szn , which is the
n=0 (Zn)!
exact solution of the problem:
y(x) = lim y,(X) =cosX.
N—o0
Conclusion.
This results shows a comparative study between
homotopy perturbation method, variational iteration
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MAIN SPECIES OF SPIDER MITES (ACARIFORMES:
TETRANYCHIDAE) IN POME FRUIT ORCHARDS AND DEGREE OF
THEIR OCCURRENCE

Abstract: In the article, researches on the monitoring of the main species of (acariformes tetranychidae) in seed-
fruit gardens and their occurrence levels were conducted. According to the research, a total of 6 types of mites were
involved from the tetranychidae family of the class of ticks in the seed-fruit trees (apple, pear, quince).Of these, 3
species were identified as the most harmful and volatile species. In seed-fruit gardens, apple red mite, gray fruit mite,
and common cariformes: tetranychidae have been observed to damage leaves, young branches, and fruits of trees to
a high degree. It was represented by cold beating of the branches of damaged trees, shedding of leaves and the
appearance of various spots on the fruit.
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OCHOBHBIE BU/IbI ITAYTUHHBIX KJIEIIEN (ACARIFORMES: TETRANYCHIDAE) B
CEMEUYKOBBIX II'TOJOBBIX CAJIAX U CTEIIEHb UX BCTPEYHAEMOCTH

Annomayusn: B cmamve npueedenvi OanHble no OCHO8HbIM 6udam naymunnvix kiewjer (Acariformes:
Tetranychidae) 6 cemeuxkogvix NI0008bIX €AOAX U MOHUMOPUHZY UX cmeneHu ecmpedaemocmuy. Co2aacHo
UCCTIEO0BAHUAM 8 CEeMEeUKOBbIX NI0008bIX KYAbmypax (s010Hs, epywia, aiea) ecmpeuaromcs 6 6udog Kieujetl
omuocawuecs cemeucmsy Tetranychidae xnacca kneweu. U3 Hux eviagnenvl 3 6uda Haubonee 8PeOOHOCHBIX U
scmpeuarouuxcs 8u0os. Habnooenus nokazvléarm, 4mo 6 CemeyKo8bix nI0008bIX CA0axX s0NOHHbIU KPACHbLIL Kileuy,
cepolil N10006bLI Kiew) U 0ObIKHOBEHHbI NAYMUHHBIL KIew HAHOCUM 3HAYUMENbHbIU 8Ped JUCHbIM, MOA0O0bIM
BEMKAM U NILOOAM NA0008bIX KYIbmyp. [lopasicénnvle 6emku u 1UCmbs 0epesbes Onaoaiom U NOGISIIOMCsL NMHA HA
N100aX.

Knroueevie cnosa. cemeuxosvie nio0osvie Kyibmypbvl, Kleujl,
cuUCmemMamuyecKuil ananu3, 6pe00HOCHOCIb, CIMeNneHb 6CMpedaemMocmu.

Tetranychidae, 6udosoii cocmas,
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BBenenue B Hammx cagoBOMUECKHX XO34HCTBAX OBUIN
VIIK: 632.6 MpOBEJIEHbl ~ WCCIEJOBaHMUS MO  KJellaM, MX
OMO3KOJIOTMUSCKUM XapaKTePUCTUKAM u

B MJIOJAOBBIX CadaX HAHOCAT BPEA HECKOJBbKO
BUJIOB KIICIICH. C‘II/ITaeTCH, YTO OHHU MPUHAMJICKAT
TJIaBHBIM 06pa30M K JABYM CeMeﬁCTBaM, K TICPBbIM

OTHOCSITCS 4eTBepONIapHOHOTHE KJIeIH
(Tetranychidae) U JIByXIapHOHOTHE KIICTITI
(Eriophyidae). OTm kjemm MOXHO YBHICTh B

CIHELHAIbHOM YBEIHYUTEIBHONW JIyeé B MOJEBBIX
YCIIOBHUSIX, B MUKPOCKOIIE B J1a0OPaTOPHBIX YCIIOBHUSX.
OCHOBHBIMHU BCTPEYAIOIIMMHCS KJICHIAMH B IIOIOBBIX
cajax Hameil peciyONuKH SBIAIOTCS OOBIKHOBEHHBIE
NayTHHHBIE KIEld, OOSpPBILIHUKOBBIE KM U
cazoBeie kienu [5]. B camoBomueckux Xo3siicTBax,
OBUIO YCTQHOBJIEHO, YTO HECKOJIBKO BHJIOB KJeUIeH C
BBICOKOIl ~ CTENEHBIO  BPENOHOCHOCTH  CIIOCOOHBI
HaHOCUTH OOJBIION yImiepO. DTO cephlil MIOJOBBII
wrem (Bryobia redikorzevi Rech), GosippIimHUKOBBII
kienr (Tetranychus viennensis Zacher), sibnoneBbiit
kpacueiii  kmen;  (Metatetranychus ulmi  Koch),
OOBIKHOBEHHBIN mayTWHHBIA  kierr  (Tetranychus
urticae Koch) u npyrue ramiossie kieny. [layTuHHbIe
KJICIIM Pa3BHUBAIOTCS M PA3MHOXKAIOTCSA B OCHOBHOM Ha
ocHoBe naytunsl [6]. [MayTunusrit wiemr (Tetranychus
urticae Koch). B VY30ekucrane HECKOJIBKO BHJIOB
PacTUTENBHBIX KIICIIEH MOBPEXKIAIOT XJIOMYaTHUK M
JIpyTHE  CEIbCKOXO3SHCTBEHHBIE  KYJBTYPBI, HO
Hanbosee ONacHBIMH U3 HUX SBIISTFOTCS] OOBIKHOBEHHBIE
nayTHHHbIE Kieu. OH SIBISIETCS. PacTUTENHHOSIHBIM
cymiecTBoM kiacca mnaykoB (Arachnida), otpsna
akapupopMHbIX knenreit (Acariformes) [1].
OOBIKHOBEHHbIE TayTHHHBIC KIICIIM - CaMble
ONAacHbIE BPEAWTENM  XJOMYaTHHUKAa M JPYTHX
CEJIbCKOXO3SIICTBEHHBIX KylnbTyp B Cpeaneill Aszum.
OTOT BpEIUTENb MOKET YHHUTOXKUTE 00JIEE TTOJIOBUHBI
yporkast Ha HEKOTOPBIX HOJsIX. B 00bI4HBIE TOMBI H3-32
MayTHHHOTO Kjema mnorubaer 6-10% ot Bcero
BaJIOBOTO cOOpa, a B OTZIENIbHBIC TOBI qaxe Ha 14% [2].
[TayTvHHBIA KIIE€L] CUMTAEeTCs BBICOKUM IO
CTENICHW OINACHOCTH M BPEJHOCTH II0 CPaBHEHHUIO C
npyrumu knemamu (Tetranychus urticae), cumraercs
OCHOBHBIM BpEIUTEIEM JIaHIA(PTHBIX JEPEBLEB,
0ax4yeBbIX, TEXHUYECKUX KYJIbTYp M CaloBOJCTBa. B
MHUpE HayTHHHbIE KJIEIIU ObUIM 3aperucTPUPOBAHBI B
KauyecTBe OCHOBHOIO BpeauTeist 6osee yem 150 Buymos

ceNbCKoX03siicTBeHHBIX  KynbTyp [8].  CormacHo
UCCIICIOBAHUSIM, JOpYTUX YUYCHBIX, KJICIIH
PacIpoCTpaHEHsbI Ha  TONSX  BO3JEIBIBAHMS

MPAKTUYECKA BCEX CEIBCKOXO3IHCTBEHHBIX KYIBTYP
3eMHOM TOBEPXHOCTH, a (PUTO(ArH KIICIEeH CYUTAIOTCS
CBA3aHHBIMH C PpAacCTCHUSMH BCEX CTaIuid CBOETO
pa3sBUTHUS 1O OTHOUIEHUIO K JAPYrMM Kiemawm. bsiuio
YCTaHOBJIEHO, YTO NAayTHHHBIE KIEHIM HPUYHHSIIOT
Bpea 1200 BuIaM KyJIbTYypHBIX M JIPYTHMX PAacTE€HUH, a
150 BUJOB 3THUX pPACTEHUH HAXOASTCS B BBICOKOM
IKOHOMHYECKOU omacHoctH [7, 9, 10].

CHCTEMaTHYECKOMY CTaTyCy, HO OHU He OBLIH U3Y4eHbI
riryooxo. Ilo aToit mpuunHe ObLTa MOCTaBIEHA 3a7ada
MIPOBECTH MCCIICIOBAHMS 110 aHAIN3Y U BPEIOHOCHOCTH
KﬂeLlIeﬁ " UX BUOOB, C KOTOPLIMH MBI CTOJIKHYJIMCH B
CaJI0BOJTYECKHUX paliOHaX PECITyOIHNKH.

MaTtepuanabl M MeTOABI

Uccnenoanus nposoawiuck B 2017-2019 ronax
B MCCTHBIX WU HMHTCHCHUBHBIX CCMCYUKOBBIX ITJIOAOBBIX
cajgax TamkeHTCKOM, CaMapKaHICKOH Hu
CypxaHaappuHCKON obnacteii. B xome ucciaenoBanuit
OBITM  TIPOBEJICHBI MHOTOJICTHHE HAOMIOJCHMS 3a
CaJIOBOJTUCCKUMU PaiOHAMU PETHOHOB, a B CE30H OBLITH
BBISIBJIEHBI KJIEIIH B CEMEYKOBBIX IIJIOAOBBIX Cajax, U C
HUX OBUIM B3STHI MPOOBI. OOpasIsl CUCTEMATHYCCKH
AHATU3UPOBAINCH B J1a0OPATOPUU 3alUTHl PACTCHUI
TammkeHTCKOro rOCyTapCTBEHHOTO arpapHoro
YHHUBEPCHUTETA Ha OCHOBE PA3JIUYHBIX JTUTEPATYPHBIX U
WHTCPHET-ICTOYHUKOB. BBIIM  ONpeneNieHbl Takue
[TOKa3aTeIM, KaK BHJLI KJIEIIEeH, CUCTEMHEIN aHAIN3 U
WX CTENeHb BCTpeUaeMocTH. B mabopaTopHBIX
HCCIICIOBAaHUAX HCIOIB30BAJICS TepMocTaT Memmert
IPP IPP55plus, Mmukpockon XSZ-152 nmsi BbIACICHUS
MOP(OJOTHYECKUX MPH3HaKoB. CO3aBaliCh YCIOBHS
JJIA paSBI/ITI/I)I KaXXa0ro Byaa, a 06pa3u1>1 XpaHI/IJ'II/ICb B
gamke [lerpu u B mpobupkax [1X 20.

Pe3yabTarsl HccIeT0BaHUS U UX 00CY:KIeHHE

B xoze nccienoBannii B OCHOBHOM ITOpaKEHHBIC
KJICUIaMHd  y4YacTKH  BBIJCISUINCH  OTHEIBHO U
HaOJIFOIaJIHCh B TEUGHHE  BCEro  Ce30HA.
[lepBonauansHO KIiemy, coOpanueie B 2017 -2018
rogax, OBUIM COIOCTAaBICHBI MEXAy co0OH, u
cHCTeMaTH4YecKasi TOYHOCTh ObLIA BBEJICHA B MX BHJIBI.
[lo 5TMM JaHHBIM, ONPENESUIMCH KIS, HAaHOCALIIEe
Bpex s0JOHE, Ipylie M aifBe KOTOpbIe OOWIBHBI U
MMEIOT BBICOKYIO CTEIIeHb BPEIOHOCHOCTH. [1o aTuMm
JNAaHHBIM, B M3YYCHHBIX pETrHOHAX B CEMEUYKOBBIX
TUTOJIOBBIX CaJiaX BCTpevanoch 6 BUOB Kiemeil. Ho He
BCC OHM WMEJIHM BBICOKHMH YPOBEHb pa3BUTHI U
IUIOTHOCTh HAaceJeHUs. B CeMEYKOBBIX IUIONOBBIX
cajax B OCHOBHOM IIONaJajHCh NMAyTHHHbIE KIICIIH,
oTHocsimuecss k cemeiictBy Tetranychidae. M3 Hux
BCTPEYAITUCH SOJTOHHBII KpacHbIH Kierr - Panonychus
ulmi Koch, 1836 (Metatetranychus ulmi Koch.),
OOSIpBINIHAKOBBIN  Kiten - Tetranychus viennensis
Zacher., cepblii ITomoBEIi Kitern — Bryobia redikorzevi
Rech., OOBIKHOBEHHBIH  NAyTMHHBIA  KJem[ -
Tetranychus urticae Koch., miofoBslii mayTHHHBIN
wiewy - Schizotetranychus  pruni  Oudms.,
Typkecranckuii mayTWHHBIA Kkienr - Tetranychus
turkestani Ug. Et Nik.
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Tadanua 1. CTenenb BCTpeYaeMOCTH H CHCTeMATHYECKUH aHATH3 Kielllell B ceMeYKOBBIX MJIOAOBBIX €aiax
(TamkenTcknii, Camapkanackuii 1 Cypxanaapsuackue odaacru, 2017-2018rr)

KJICI]

Ne | Buasl kiaemreit CemMmeiicTBO Crenenn
BCTPEYAEMOCTH

Ha si6a0ne (Malus domestica)
1. | SI6moHHBII KpaCHBIH KIIEI] Panonychus ulmi Koch, 1836. .

) +++

(Metatetranychus ulmi Koch.) Tetranychidae
2. | BOSIpBIITHUKOBBIN KIICHI Tetranychus viennensis Zacher. Tetranychidae | ++
3. | Cepblii mI0/10BBIH KIIEII Bryobia redikorzevi Rech. Tetranychidae | ++
4 Sg;;;(HOBeHHHH [TaY THHHDIH Tetranychus urticae Koch. Tetranychidae | +++
5. | CanoBblif mayTHHHBIHN K€l Schizotetranychus pruni Oudms. Tetranychidae | ++
6 XSEHCMHCKHH TTay THHHBIH Tetranychus turkestani Ug. Et Nik. | Tetranychidae | +
Ha rpyme (Pyrus communis L.)
1. . . Panonychus ulmi Koch, 1836. .
SI6ITOHHBIN KPACHBIN KIIEIL (Metatetranychus ulmi Koch.) Tetranychidae | +++

2. | BosipbIIIHUKOBBIN KJlenI Tetranychus viennensis Zacher. Tetranychidae | ++
3. | Cepslii JI0JOBBIN KJIEII Bryobia redikorzevi Rech. Tetranychidae | +++
4 SﬂiﬁHOBeHHHH TTay THHHbIH Tetranychus urticae Koch. Tetranychidae | ++
> ggﬂiﬂcmﬂcm“ [Tay THHHDIH Tetranychus turkestani Ug. Et Nik. | Tetranychidae | +
Ha aiiBe (Cydonia oblonga Mill)
1. . . Panonychus ulmi Koch, 1836. .

. ++

S10:10HHBIN KpACHBIN KJIEII (Metatetranychus ulmi Koch.) Tetranychidae

2. | Cepblii JI010BBIH KJICII Bryobia redikorzevi Rech. Tetranychidae | ++
3. | OOBIKHOBEHHBIH NayTUHHBIN +++

Tetranychus urticae Koch.

Tetranychidae

OTH KIeIM MOBPEXIAIOT IUIOJOBBIE BHJIBI
JICpeBbEB, U CTENEHb UX BCTPEUaEMOCTH pPa3HBIE, a B
HEKOTOPBIX CIIydYasx HaOJIIONaloCh COMyTCTBYIOIIEE
pa3BUTHE HECKOJBbKUX BUAOB KJIEIIEH B OJHOM BHJE
IUTOJIOBBIX KYJIBTYp. B OCHOBHOM Takue ciydau
HaOmopanucy y s0i10HM u rpymu. Ha cuibHO
MOBPEXNAIOIIMMHUCS KJICIIAaMH III010B SIOJIOHU ObIIH
3aperuCTpUpPOBaHbl  SIONOHHBIE KpacHbIE —KJICIIH,
OOBIKHOBEHHBIE MayTHHHBIE KJICIIH, a TAKKe KIICUTH
CpemHEW  CTENmEeHH  TOPaXEHHs  BCTPEYAINCH
OOSPBIIHUKOBBIN KIIEII, CEPhIH MI010BbIH Kiten]. Kak
BUJ, MEHEE PACIPOCTPAHEHHBIH, YeM APYTue KIEIH,
Oobuto  oOHapyxeHo TypkecTaHCKWI —IAyTHHHBIH
kient. B ogHO BpeMs Ha s16710He, HapsLy ¢ I0JOHHBIM
KpPacHBIM KJICIIOM, OBLI TaKke OOHApy>KeH Cepbli
KJIeTI.

B mepunon miomoHOMmIEHMS TPYHNIM yYMEpPEHHOE
KOJIMYECTBO ~ HAONMIONAIOCH y  OOSIPBIIIHUKOBBIX
KJIElle W NayTUHHBIX KIELed, KOrJa CHIbHOE
nopaxeHue 0O0HapyKUBAJIOCh Y SIOJIOHHOTO KPacHOTo
KJIela 1 ceporo kiema. TypKecTaHCKUI MmayTHHHBIN
KJIEI] BCTPEYaJICsI C OUSHb HEOOJIBIINM KOJIMYECTBOM.
Ha rpymie Toxxe cocTosHHE NOBPEXKACHUS KIeIaMU
Obul0 BBIIE, W B OCHOBHOM OOBIKHOBEHHBIH

MayTHHHBIA Kiem Obul OOHapyXeH KaK O4YeHb
BPEIOHOCHBIN Kiell. B To ke BpeMs B HEKOTOPBIX
MecTax HaOJIIoAanoch yMEepeHHOE ITOpakeHHe IOT0HH
KpacHBIMU U CEpBbIMU ILUI0I0BBIMU KileniamMu. [ToMmumo
BBIIICHIEPEUYNCICHHBIX  IUIONOBBIX  KYIBTYp, B
KOCTOYKOBBIX IUIOJJOBBIX KYJIbTypax ObLIO BBISBICHO
MHOTO CIIy4aeB MOBPEKICHUS KIECHIAMHU, H B HAIIUX
JAIbHEHIINX MCCIEJOBAHUSIX HA OTy TEMY MBI
IIPOJIBEM CBET.

BoiBoabI

B pesynbrare mNpoBEAEHHBIX HUCCIEAOBAHUMN
OBUTIO YCTaHOBIICHO, YTO B CEMCUYKOBBIX IUIOJOBBIX
KyJIbTypax (s10JI0HS, TPYIIH, aliBa) 3apETUCTPUPOBAHO
B OOILIEH CIIOKHOCTH 6 BHUIOB KIIELIEH W3 BHJIOB,
oTHocsuxcs kK cemericTBy Tetranychidae. 3 Hux 3
BHJa OBLTH OIpEeNeNicHBl KaKk HamOollee BpEOHBIC U
MHOTO BCTpeYaroluecs Buabl. M3 Hux ObUIO
3aMEUYCHO, YTO SIONIOHHBIA KPAacHBIA KICMI, CepbIit
TUTOIOBBIN KJICI X OOBIKHOBEHHBIN Ay THHHBIN KIICII
CIUIFHO TIOBPEXJAIN JIMCThSl, MOJIOIBIE BETBU H
IUTOABI TUIOJOBEIX KYJIBTYp. OTO TIPOSBISUIOCH B
OMaJICHNUU JIMCTHEB U MOABJICHUHN PAa3JIMYHBIX MTATCH HA
TI0/1aX.
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Introduction

Reading is the base of effective communication.
So improper grammar can likewise affect the meaning
and clarity of an intended message or speech. Proper
reading makes your content more readable and in turn
more interesting.

Storytelling and reading are literacy practices
that have the potential to bridge both home and school
literacy practices. Agosto (2016) clearly distinguishes
between “storytelling” and “story reading”, exploring
both the literacy-related benefits to a purely oral story,
and the potential physical barrier a book may pose. In
reality, not all teachers will feel perfectly confident
telling a story completely freely, and many classrooms
may explore a compromise.

Lotherington (2008) explore three separate case
studies of multiliterate story-telling, giving other
practitioners a broad overview of possibilities in the
classroom. One example involved one story (“Three
Little Pigs”) which was then told by several children
in their various home languages, often involving
parents in the preparation of the story. Another case
used role play and technology to re-create an Aesop’s
fable in multiple languages. A third example created a
multilingual storyboard, based on the story of Little
Red Hen, forming a visual, multilingual
representation of languages and cultures present in the
classroom. Lotherington point out how important it is
to have a visual representation of classroom languages

Doi: &Gos¥¢ hitps://dx.doi.org/10.15863/TAS.2020.07.87.53

present, and embedded in curriculum development,
going beyond the basics of having greetings or
“welcome” in multiple languages in the classroom.

During my working procedure with students |
investigated that multiple reading and storytelling can
show their effect not only in the sphere of enhancing
visual representation of students but also gives a big
opportunity to enlarge their speech and phonetic
problems , especially in those students who have some
defects in the speech . The fluency was noticed in their
pronunciation step by step after more practicing
storytelling in reading classes.

According to the results of the study, classroom
teachers state that students with
reading/comprehension  difficulties are having
problems in understanding and interpreting the
questions and directives as regards the text, making
reading errors (adding, omitting, changing letters,
pauses) and their language skills in Turkish and
grammar problems affect all other courses negatively.
It is also claimed that students are not interested in
courses. It is found out that a majority of classroom
teachers do not use any special strategy while working
with students having these difficulties, but frequently
felt the need to benefit from the experiences of special
education teachers. In addition, different opinions
were declared on “co-teaching” performed by special
education teacher and classroom teachers in the same
classroom. Based on the research findings, it is
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believed that although there are some positive
opinions, classroom teachers are not ready to provide
education in cooperation with special education
teachers in the same classroom environment.

However Meredith Cicerchia (a teaching
affiliate at the University of Nottingham education
consultant and a freelance writer) numerates the
followings as problems in reading:

Issues with decoding when children are able to
put sounds to letters in order to sound out written
language. It is common for beginner readers to
struggle when they meet new or unfamiliar terms, but
typically decoding becomes easier with phonics.

Poor comprehension is the next issue that is
going on in reading, from letter and word recognition
to understanding meaning at the, sentence and
paragraph level. When a beginner reader encounters
vocabulary they do not know or recognize due to
inaccurate decoding, they are likely to skip ahead. The
more blanks in a line of a text the harder it is to make
meaning and the more cognitively challenging and
frustrating the reading tasks become. However here |
have to mention that reading also requires being able
to pay attention to narrative. Students especially at
high schools need to identify gist, main ideas and
specific details even make inferences about what they
are reading.

The third issue which she counts is speed; there
may be an underlying problem, such as slow
procession. Reading is cognitively demanding task
and holding so much information in the mind while
continuing to process text can exhaust children with
slow processing. Strategy instruction may help but it
is important that these students be allowed extra time
to complete tasks that require extensive reading.

In this cases there are reading strategies that can
help students their prior knowledge of a topic and take
guesses about what they are about to read by analyzing
pictures and titles or skimming a text to assess the
main idea.

You can also create mind maps as a pre-reading
activity or put a few questions on the board and have
the students start by discussing them in order to
prepare for the reading.

The next strategy is building vocabulary the
more words a student knows the easier it will be to
recognize them in reading. Teaching vocabulary is
also helpful for spelling skills. Teacher can provide
glossary alongside a text or pre —teach key terms
before the reading begins. As learning words in
context provides additional depth in meaning, of
course teachers might also consider providing
instruction in contextual guessing.

Dr .Erica is a reading specialist, educational
therapist and a author of multisensory and mindful
educational materials, she suggests some solutions for
reading disabilities:

Black text on a white background can be visually
uncomfortable for many children, as the contrast can

make the letters appear to move or vibrate. If this is
the case, then you can make color overlays. You can
cut out your own overlays by using transparent,
colorful report covers or pocket folders. | like to use a
paper cutter and slice them into strips that can be used
as bookmarks too. As another option, you can
purchase glasses with color-tinted lenses. The most
popular colors are blue and yellow.

Similarly, if changing the background color is
helpful when reading, these students will probably
benefit from changing the background when typing.
On a Mac computer using MS Word, this can be
completed by selecting the Format drop down menu
and then choosing background. Here other
background colors can be selected. Please note that the
background will not be impacted when printing
documents. On a PC this can be done by choosing
Page Layout and then Page Color.

Play search games with words and letters that are
confusing. For instance, if a young learner mixes up
the letters b and d, provide a magazine, newspaper, or
other print out and ask them to circle all the letter b’s.
They do not have to read the text. They will just be
scanning for the letter or word. If you ask them to look
across one line at a time, then you will also help them
to improve tracking skills.

Locate some jokes on the internet or in a book.
Review each joke and discuss what makes it amusing.
Talk about words that have double meanings, and
make a list of as many words that you can think of that
have multiple meanings. Lastly, suggest that the
learner makes his or her own joke book.

If spelling is a problem, go through the student’s
notebooks and handouts to uncover commonly
misspelled words. Place each word on a single page,
and have fun inventing memory strategies that will
help the student recall the correct spelling. For
example, if a student is having difficulty with the word
“what,” he or she may notice that the word “what” has
the word “hat” in it. Then, they may draw hats on the
page and then write down the question, “What hat?”

In my working procedure with students I noticed
the following methods as solutions useful for reading:

Playing enjoyable internet games and watching
videos that review and enhance basic phonics.

Integrating kinesthetic and tactile modalities into
lessons ,usually they make them enjoyable and
memorable.

Reading aloud or utilizing books on tape. While
listening | usually ask students to close their eyes so
that they can imagine the story in their mind as this
helps learners to develop the capacity to utilize their
mind’s eye  improves  attention,  reading
comprehension and memory. Another alternative is to
ask learners read along with the audio as a result they
begins to observe whole words and phrases.

Another side of difficulties in reading is
connected with some opinion and investigation of
scientists of complex problems in reading. Scientists
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have been investigating poor reading—also known as
reading difficulty, reading impairment, reading
disability, reading disorder, and developmental
dyslexia (to name but a few)—for over a century.
While it may take another century of research to reach
a complete understanding of reading impairment,
there are number of things that we have learned about
reading difficulties, as well as the children who
experience reading them, that provide key clues about
how poor reading can be identified and treated
effectively.

Poor readers display different reading behaviors

This problem, which is often called poor
phonological recoding or decoding, can be detected by
asking children to read novel ‘“nonwords” such as
YIT. Other poor readers have a particular difficulty
with learning to read new words accurately that do not
follow the regular mappings between letters and
sounds, and hence must be read via memory
representations of written words.

Reading behaviors have different “distal” causes

Distal causes reflect the fact that reading is a
taught skill that unfolds over time and across
development. It depends upon a range of more
cognitive abilities, such as memory, attention, and
language skills, to name but a few. Depending on
children’s strengths and weaknesses in these
underlying abilities, and how these abilities affect
learning over time, children will have different
profiles of developmental, or distal, causes of their
reading impairment. Stated differently, there can be
different causal pathways to the same impairment of
the reading system.

Translating what we know (thus far) into
evidence-based practice

At first glance, what we have learned (so far)
about poor readers and reading difficulties paints a
picture of such complex heterogeneity that it is
tempting to throw one’s hands up in despair. And yet,
somewhat paradoxically, it is this very heterogeneity
that provides some important clues about how to
maximise the efficacy of intervention for poor readers.
First, the fact that poor readers vary in the nature of
their reading behaviors suggests that the first step in
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Introduction

The leading position of English as a lingua
franca in the academic and professional spheres of
international communication has led to the fact that
non-linguistic universities are increasingly converting
German to the status of an elective, excluding it from
the list of basic disciplines. At the same time, the
strength of our state's ties with German-speaking
countries and the developed academic partnership
have an impact on the fact that the popularity of this
optional discipline and the interest of students in it
increases.

The study of several foreign languages in a non-
linguistic university has revealed the current problems
of teaching foreign languages in a bilingual, as well as
in a multilingual audience. Its relevance is due to both
external factors and processes mentioned above, and
internal linguodidactic processes and phenomena, for
example, such as subordinative triglossia
(trilingualism), which occurs when learning a second
foreign language (2" FL), as a result of which the
native language, the first foreign language, and 2" FL

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.07.87.54

interact and create this unique linguistic phenomenon.
Triglossia is defined as "the ability of an individual to
use three languages (native and two foreign)" [1].

Transfer is an important mechanism for learning
a second foreign language. It is based on the
generalization of principles, programs, and methods
of action, knowledge, skills and abilities in the native
language and an understanding of strategies for
mastering a foreign language. The interaction of
language systems of the native language and two
foreign languages forms an artificial subordinative
trilingualism.  Typical characteristics of such
education are: a) artificial character; b)
subordinativity; C) mixed type of language
proficiency.  Subordinative  trilingualism is
characterized by an indissoluble connection of all
three contacting languages [2].

In our case, we are talking about following the
chain of command languages: Uzbek as a native
language — English as a first language and German as
second foreign language, since as practice shows,
three out of four, studying German language as 2" FL,
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studied English as 1% FL and can potentially use the
experience, knowledge, and skills that can be
transferred to 2" FL and greatly facilitate its study [1],
since these languages belong to one language group —
German. We largely share this opinion, but in this
article we would like to focus our attention on the
phonetic aspect of mastering German as an 2 FL and
analyze whether the knowledge of phonetic
foundations and a high level of phonetic skills in
English ensures the successful formation of
appropriate skills in German. In this regard, the
subject of our research is interlanguage interference at
the phonetic level, as well as ways and means to
prevent and overcome it when learning German as a
second foreign language in a non-linguistic university.

An important basis for analyzing the above
problem for us is the article that in modern
linguodidactics, most researchers tend to believe that
the influence of 1 FL on the study of 2" FL is
stronger than the influence of the native language [3,
86]. According to E. E.Shavrukova, at the appropriate
level of skill formation in 1% FL, the probability of
transferring them from this language increases, and
the influence of the native language weakens,
however, the degree of influence from 1% FL is
determined by the level of proficiency of students [4].
Along with the positive transference (transportation,)
English into German, for facilitating the formation of
skills and development of abilities, there is, as we have
noted earlier, and his interfering, the negative impact
that involves all levels of language and speech and
non-speech behavior. M.V.Sherbakova distinguishes
four levels of migration: at the level of intellect
activity, at the language level, at the level of academic
skills and socio-cultural level [3, 85].

The choice of the phonetic aspect in our situation
is not accidental. Many years of experience and
practice of teaching German as a 2" FL in a non-
linguistic university, as well as the analysis of research
on this topic [5, 9] confirm that the most stable
phenomenon of interference of English into German
is observed at the phonetic level, which leads to a
violation of communication both from the position of
reception and from the position of speech production,
since deviations from the pronouncing norm of the
German language arising from the action of phonetic
skills, the languages formed on the basis of English or
Uzbek as a native language cause certain difficulties
in understanding the interlocutors, switching their
attention from the content to the form. Despite the
importance and significance of pronunciation training,
it is impossible to disagree with the opinion of German
researchers H.Dealing and W.Hirschfeld, who say that
despite the great importance of correct construction of
intonation patterns, as well as correct articulation of
sounds for speech communication, the complex
development of phonetic competence still plays a
secondary role in the process of teaching a foreign
language, thus testifying to the low status of a "foster

child of a foreign language discipline” [6, 10]. To
change the attitude to the role of pronunciation and
improve the effectiveness of foreign language
communication in German in general, we believe it is
urgent and necessary to identify the optimal ways and
means of preventing and overcoming the interfering
influence of English on German and determine the
methods of teaching phonetics when learning German
as a 2" FL in a non-linguistic university.

Researchers of the phonetic aspect of the
language believe that any target groups can master
pronunciation with a minimal accent, since only two
factors must be present to achieve this goal: the
presence of high motivation and the choice of an
effective method of teaching phonetics [7, 60]. The
fact of choosing German as an optional discipline
already implies a fairly high level of motivation for
students to learn German, as well as interest in
mastering and improving its phonetic aspect. As for
the methodology, for its optimal construction, it is
extremely important to study the mechanism of
spontaneous transfer in the process of switching
codes, determining its regularities and related
phenomena. This allows us to identify the possibilities
of system transfer management in the process of
mastering a second foreign language [2].

The process of learning foreign language
pronunciation can be structured in different ways.
Summing up the accumulated didactic and
methodological experience, 1.S.Krestinsky identified
the following stages of cognition, assimilation and
activation of phonetic skills, which are reflected in
certain sections of the integral phonetic course,
consisting of introductory and transitional phonetic,
intonation expressiveness and verbal and phrasal
accents, corrective and phonostilistic courses [7].

Of course, to achieve a high level of formation
of phonetic skills, all these sections are important and
necessary, but based on the organizational and
regulatory conditions of teaching German as a foreign
language in a higher education institution, which
imply a fairly limited number of classroom hours, as a
rule, the non-target value of phonetics laid down in the
discipline's programs, it is, in our opinion, impractical
to talk about building a complete and isolated phonetic
course. An integrated introductory phonetic course
(IIPC), based on special didactic and methodological
principles and components, should be the most
optimal way to form auditory and rhythmic-intonation
skills of the German language.

As a rule, the purpose of the introductory
phonetic course is the primary development of
pronunciation skills and general acquaintance with the
phonetic structure of a foreign language; the study of
the characteristics of sounds in their contrast with the
sounds of the native language, the development of
skills in transcribing and intonation of texts, the ability
to hear and correct phonetic errors; familiarity with
the principles of pronunciation training [7]. In our
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case, the basis of IIPC should be a conscious
comparison of two phonetic systems and their
contrastive characteristics, based on the principles of
learning 2" FL: the cognitive principle, the principle
of support and comparative communication with 1%
FL, as well as the principle of individualization [8]. In

addition, an important feature of IIPC is its
involvement in the lesson, which implies
familiarization and development of phonetic

phenomena, improving phonetic skills on the basis of
those speech structures that are currently being
studied.

The first and necessary stage of building the IIPC
is the selection of its content, based on the analysis of
potential deviations from the German language norm
at the phonetic level, caused by the interfering
influence of the native language and 1% FL and most
complicating communication. To determine such
phonetic phenomena, comparative analysis and
language comparison are used. Comparing the
phonetic systems of the studied languages allows you
to predict with a high degree of probability what
distinctive and similar features can cause positive and
negative transfer. It is also important to determine the
individual difficulties and features of articulation of
sounds by students, which are caused, among other
things, by the problem of stability of skills, more
precisely, the inequality of stability of skills in the
studied languages, which consists in the fact that of
the two systems of skills that collide with each other,
the one that has the greatest stability wins.

Understanding and identifying the causes of
interference occurs based on several positions: the
features of articulation of sounds, the meaning-
distinguishing value of stress, intonation pattern and
its meaning, the features of articulation of individual
sounds that are absent in the native and 1% FL. Here
are just some examples of the interfering influence of
English on German, which we encounter most often:
the pronunciation of voiced consonants at the end of a
word (und, Geld, Diaolog) and words with letters and
combinations of letters "w", "v", "r", "ch", "st", "sp",
"ng", pronounced differently in English, incorrect
stress in international words and words of Germanic
origin that have common roots (student-Studént,
music-Musik), difficulties often arise both with the
articulation of letters that are absent in both native and
1% FL, and with their reception, auditory perception,
for example, letters with umlaut, diphthong. It is also
difficult for students to build intonation patterns of
German sentences that differ from English and Uzbek
(for example, intonation of incompleteness,
interrogative intonation). The analysis of such
difficulties and deviations from the language norm of
the German language should form the basis of the
content of the integrated introductory phonetic course.

In the process of studying 2™ FL, previously
learned phonetic samples of the native language and
15t FL serve as a kind of standard or filter that exists in
our minds. The student tries to arrange new
knowledge in accordance with existing patterns. All
similar phonetic phenomena are automatically
assigned attributes that already exist in the mind [9].
Hence the occurrence of errors, both at the level of
perception and articulation. By paying attention to
similar and distinctive features of phonetic
phenomena, their conscious identification, perception,
and purposeful auditory and articulatory training, the
student can reduce the influence of interference, as
well as use this knowledge as a basis for positive
transfer.

Based on the above, we note the fundamental
components of the 11PC of the German language as 2™
FL — first, exercises that prepare for identification,
recognition of new phonetic phenomena by ear (for
example, to listen consciously and purposefully, to see
the features of articulation of individual sounds; to
distinguish intonation and related intent; recognize
and select words with specified sounds, etc.) second,
exercises for independent reproduction of articulation
and intonation (for example, repetition of the
reference pronunciation, reproductive and productive
tasks with concentration on certain sounds, intonation,
etc.). In the process of working on phonetics, to
overcome interference from the 1% FL, differentiated
exercises are important and necessary, accompanied
by an explanation of the differences in articulation of
matching sounds and intonation patterns [4]. The
number of exercises and duration of training is
determined by the characteristics of a specific target
group of students.

As a rule, modern educational and
methodological complexes used in the process of
teaching German as a 2" foreign language contain a
certain number of exercises and tasks aimed at the
formation of phonetic skills. However, a more detailed
analysis from the point of view of the need for training
and prevention of the interfering influence of 1% FL
revealed that the selection of phonetic phenomena
proposed for mastering is not based on comparing the
studied languages and predicting possible difficulties,
and in addition, the didactic and methodological tools
for practicing phonetics are quite similar and focused
mainly on imitative exercises, without taking into
account the interfering influence of the native and first
foreign languages, this once again confirms the
relevance of the revision of the approach to teaching
the phonetic side of German as a 2™ foreign language
in the framework of teaching this optional discipline
in a non-linguistic university.
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«IMOJIBEPH KJIIOU» - METO/] OLIEHUBAHMS 3HAHUIA U KOMIIETEHIIMA YYEHUKOB

Annomayusn. B daunoii cmamve npednazaemcsi HOBbLU MeCHOBbIU MemMoO OYEHUBAHUS 3HAHUL, HABBIK U
Komnemenyuil yueHuxos — «Iloobepu knouy. [1o0pobHo onucvieaemcs OaHHBII NPeOIA2aOUUIC MeMmoo, €20 Cymb
U 3HaYeHuUe 8 npoyecce NPenoOdA8aHUs HA NpUMepe NPeoMemos Y30eKcKull A3bIK U Iumepamypa.

Knrouesvie cnosa: memoo, oyeHusanue, 3HAHUE, KOMNEMEHYUsl, OHEGHUK-OUAZPAMMA MECMOGbIL Memoo
«Yemeepmuiii nuwnuily, memoo «lloobepu knouy.

BBenenue 00IIMPHYI0 HH(POPMAIUIO 10 TeMaM. B CBsI3U ¢ 3ThM,

B cucreme o0pa3zoBaHus Kaxk IO CTPAHBI, B TOM BO3HUKAIOT TPYAHOCTH IIPH TPUBJICUYCHUN BHUMAHHUS
4yucle M B CHUCTEME HapoaHOro 00pa3oBaHUs YYEHHUKOB K ay TUTOPHBIM 3aHATUAM. 3HAUUT, YUUTEIISI
V30ekncraHa — WCIONB3YIOTCS ~ MHOTOYHCIICHHBIC UMesl TPOYHBIC TEOPETHUYSCKUE 3HAHHSA IO CBOCH
METOJIBl ¥ TEXHOJIOTHH MPH TMPCIOJaBaHUK Pa3HBIX CICIHATBHOCTH JIOJKHBI YMETh MPUMEHSATH METOJBI,
npeagMeTroB.  JlaHHBIE — TIOMYJISIPHBIE  METOJBI KOTOpBIE CMOTYT MpPHBJICYh BHHMAaHHE YYCHHKOB K
MperolaBaHisi B OCHOBHOM  HAaINpPaBICHBI  Ha OIpENICIIEHHOMY MIPEMETY U K TeME, TO €CTh JIOJKHBI
moBbIIeHrue dPQekTuBHOCTH 00yueHus. Ho, ecim OBITH MacTepaMu CBOeH podeccuu, TOHKHBI UATH Ha
YYHATBIBATH COBPEMEHHYIO CHUTYAIIHIO, BO3HHUKIIYIO B TIIar BIEPEIN OT CBOUX YUCHHUKOB.
pe3ynbpTaTe pa3BUTHS HAYKH U TEXHOJIOTHH, PA3HBIX Ypok —  UHAMBUAYAIbHBIM, TBOPYECKUH
cpencTB OOIIeHNUs, aKTUBHOCTH CETel BHUPTYaIbHOTO mpoIiecc, B KOTOPOM TIpenoJaBaTelb IPH OIPOCe
06H1€HI/IH, B YaCTHOCTHU CETU UHTECPHET, COBPEMECHHBLIC npomeameﬁ TCMBbI, 061)SICH6HI/II/I HOBBIH TEMBI U npu
YYEHUKH UMEIOT OTPOMHBIE BO3MOKHOCTH TIOTYYUTH OIICHWBAaHNM 3HAHWW, HABBIKOB W KOMIICTEHITHH
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yquHKOB, leI/ITbIBaﬂ BO3MOXHOCTH ayﬂI/ITOpI/II/I, OHeHI/IBaHHe 3HAHUU yquI/IKOB MOXET

MMEET BO3MOKHOCTh IPUMEHSTH Pa3IMuHbIe METO/IbI
06'I)HCHGHI/I$[, YKPCIJICHUA U OLICHUBaHUA.

Ecin MMeTh B BHIY YTO MPOLIECC OLCHUBAHHUS C
MICUXOJIOTHYECKON TOYKHU 3pCHHA ABJIACTCA BaKHbIM
jTalmlaM ypoka, TaK Kak WMEHHO IIOOLIPEeHHE,
MOJY4YEHHOE YYEHHUKOM Ha MpEABIIYIIEM YpOKe,
BBITIOJTHSET (DYHKIIUIO MOTHBA, IIPUBJICKAIOIIETO €ro K
nocnenymomemy ypoky. Camo mo cebe oxumaHue
TMOJIYyUCHUSA 0co00Oro BHHMAaHHS H NOXBajbl 3a
BBINOJTHEHHBIH TPYJ CHOCOOCTBYET BHUMATEIHHOMY
IMMpUCIyIIMBaHUIO YUYCHHUKA K 3aJaHUusIM u
3P PEKTHBHOMY MOIYUCHUIO 3HAHHUM.

OCYHICCTBJIATECA MHAMBHUIYAIbHO WIH B MajblX
rpynnax. He 3aBucumMo OT TOro Kakod MeTof
OLICHUBAHM MPHUMEHSETCS Ha YpOKax, M0 HalleMy
MHEHUIO, HEOOXOJMMO 00sI3aTeNIbHO IMOI4EePKHUBATH
3aCIyrd Ka)kK[IOro y4YeHHKa: AMHAMHKY MOBBIIICHHUS
WIM CHIDKEHMs 3HaHuil mo mpenmety. [lig storo B
Hauyaje yd4eOHOro ToJa MOXXHO  MPEATIOXKHTD
y4eHUKaM  BECTH  JHEBHUK-AMarpammy.  Ota
JuarpaMMa MOXeT OBITh pa3fesicHa Ha HeHelH,
MecsLa, YETBEPTh, U UMETh LIPUMEPHO CICAYIOLICIO

CTPYKTYpY:

DPNO yyeHMKa

5

2

Bt Cp

—— y30eKCKUH A3BIK

Yr Co

Pucynoxk 1.

Takyio nuarpaMMy MOTYT MPHUMEHSTb YUUTEIs
[0 pa3HbIM IpeaMeraM. Tak Kak B HeW ApKO
BEIpa)KaeTCs TMHAMUKA POCTA WA CHIDKCHHS 3HAHUHA
yueHHKOB. Takxke 1enecoo0pasHO IPUMEHEHHE
IarpaMMbI-THEBHUKAa B KadeCTBE NPWIOKEHUS K

TPaJULIMOHHOMY JTHEBHHMKY CO CTOpPOHBI KJIACCHOTO
PYKOBOIUTEINSL U MOXKET BECTUCh OJAHOBPEMEHHO I10
BCEM IpenMeTaM. OTO OymeT WMEeThb HPHUMEpHO
CIEAYOIHI BU:
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DPHUO yuyeHuka

5 —
4 - B gazaHue npenmera |
¥ HazaHue npeameral
3 _
¥ HazaHUue npenmeral
2 i
Ha3aHHe npeamerad
1 _
¥ HazaHue npeaMeras
0 T T T T
Iu Bt Cp Ur IIr C6
Pucynox 2.
Kak ObulO  BBINIE  M3JI0KEHO,  METOJBI konuyectBe (Hampumep, 10 TECTOBBIX 3amaHHi)

OLICHMBAHUs 3HAHMH YUYCHHKOB HMEIOT O0JbLIOe
3HAUCHUE NP NIPHUBJICYCHUY BHUMAHHUS YYCHHKOB K
npeaMery. MHOTOUMCICHHBIMH METOJIaMH, B TOM
YHClie BBINIE YKA3aHHBIM METOIOM —IHarpamma-
JHEBHUK W HaIAJHOCTBIO MOXHO IIPHBIICYb
YUEHHMKOB B aKTHBHBIN Iporuecc oOyuyenusi. Ho, kak
U3BECTHO, OCHOBHOE COJICp)KaHUE IPEHOJaBaHHs
npeaycMaTpuBaeT NoJy4eHue YUEHHKaMH
HanOOJBIIMX 3HAHUH M HAaBBIKOB IO IpEAMETaM,
NOBBIIEHHE WX  0a30BBIX  KOMIIETCHUMH H
KOMIIETEHIIUH 110 IPEAMETY, KOTOPbIE ONpeeIeHbl B
TlocynapcTBeHHOM — 00pa3oBaTeJIbHOM — CTaHAApTE
PecniyOmuku  Y30eKuCTaH 1O IpeaMeTaM POIHOM
131K (y30EKCKHMIi A3bIK) M TMTEpaTypal.

Ilenpto Hamiel cTaTbu SIBISETCS O3HAKOMUTH
NPEernoJaBaTeNieii ¢ HOBBIM TECTOBBIM METOIOM
OLICHMBAHMs 3HAHMH, HABBIK W KOMIIETCHLMH

yuennkoB — «Iloxbepu Kimrou»?,

Hopsanok npumenenuss meroaa «Ilondepu
KJII0Y»:

JlaHHBIH ~ METOJ  SBIAETCS  JIOTHYECKUM
MPOJOJKEHHEM TECTOBOTO MeToaa «YeTBepThlil

JUIIHUE». [ OpUMEHEeHHs JaHHOIO0 METOJAa Ha
JTanax ypoka Kak: IpoBepKa JOMAaITHero 3a/JaHus U
YKpEIUIEHHUE MpoIIeael TeMbl, YKpeIIeHue HOBOU
TeMbl HY>KHO pa3/laTh yYEHUKaM B OIpPEAEICHHOM

1 ¥36ekucToH PecnyOnnkacy KOHYH Xy@OKaTiIapy TYIUIaMA.
2017.Toukent. 139-147-6er. WWW.LEX.UZ

2 Shirinova Ye.T., Turopova M.A. Ona tili darslarni innovatsion
yondashuv asosida tashkil etish// Til va adabiyot ta'limida

TecTl «YerBepThit nuimHMK». Ha 3TOoM oTame
YYCHHKH BBIOMPAIOT B KadecTBE OTBETa OJIWH U3
NPE/IOKEHHBIX YEThIPEX BapHaHTOB, KOTOPBIA He
COOTBETCTBYET 3aJaHHOMY BOMPOCY (CYXICHHIO).
Haérca omnpeneneHHoe BpeMmsl (B 3aBUCHMOCTH OT
KOJIMUECTBA M CJI0KHOCTH TECTOB) JUIS BBINOJHEHHS
3aJaHusl.

OTBeThl YYEHHKOB MOTYT IPOBEPATHCS (CO
CTOPOHBI CaMOT'0 YYEHHKa, NepeiaBas OTBETHI APYT
JPYTY MO 4aCOBOW CTPEJIKH U T[., BCE 3TO 3aBUCHT OT
TOrO KakK BeAeTCA IPOIEecC ypOoKa: pasziensis Ha
TpyNmel, B TPaJULIUOHHOM TOpSAKE U TIp.)
pa3IMYHBIMU CIIOcO0aMu (HampUMep, MPE3CHTAITHS
Ha DKpaHe KIJIoueil TecToB). 3aTeM, Ha BTOPOM 3Tarie
MPOBEJICHUS METO/Ia YUSHUKaM Pa3aatoTcs BOIPOCH! U
OHHU JOJDKHBI HOAOOpaTh KIOYM K 3TUM BOIPOCAM
TaK, YTOOBI OTBETHI, KOTOPbIE CUNTAINCH JINITHUMH B
TecTax «YeTBepThld JIMIIHUID, B COBMECTUMOCTU C
PO3IaHHBIMH ~ BONIPOCAMH Ha  BTOpPOM  OTalle,
00pa3oBan OOBIYHBIE TECTHI C OJHHUM IIPABHUIILHBIM
OTBETOM.

IIpumep mo npuMeHeHNIO MeTO/IA:

JlaHHBII METO/ BIIEPBBIE UCIIOJIB30BAH HAa YPOKE
ponHo# s3Ik B 8 kmacce 116-cpeaneit mxonsl. Huke
B Ka4eCTBE IPUMEPA 10 IPUMEHEHUIO IIPEIaraeMoro
METO/1a IPUBOJISITCS BOIIPOCKHI, TPEHAa3HAUCHHBIE IS

zamonaviy axborot va pedagogik texnologiyalar. —Toshkent. 2018.
53-55-bet.
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8-KITacCOB CpEMHMX IIKOJ, KOTOPBIE CO3[aHBI Ha (BeIpakaeTcst mpoctas HMHGOpPMAmMs O
ocHoBe yueOuuka 8-sinf «Ona tili»®. MPOUCHIEAIIEM coObITHH WA

1-sman. “To‘rtinchisi ortigcha” testi savollari
(Tecmogvie sonpocvl « Hemeepmutit nuinuii»):

1.

Ne oo

oo

vapop

cooe

6.

Quyidagilar ilmiy uslubda yoziladi (...
NUIIYTCS B HAYYHOM CTHJIe).
Darsliklar (Yue6uukn);
IImiy magolalar (Hayunslie cratsn);
Ish qog‘ozlari ([lenoBbie MOKYMEHTEI);
Lug‘atlar (CnoBapu).
Erkin mavzudagi inshoda ... aks etadi (B
TMOBECTBOBAHHM Ha CBOOOJHYI0O TeMy
OTPAXKAIOTCA ...).
Biror asar yoki gahramonlar taqdiri tahlili
(amamm3  cynme6  TepoeB  HEKOTOPBIX
MIPOU3BEICHUN);
Ma’lum mavzu yuzasidan turli fanlar orgali
egallangan bilimlar (Hayunsie 3uanus mo
OTpeJIeJIeHHON TOMe, YCBOGHHBIE uepe3
pa3HBIE TIPEAMETHI);
O‘quvchining
(MupoBo33peHue YICHHKA);
Shaxsiy fikr-mulohazalari
MHEHHS).
Quyidagilar epigraf bo‘la oladi
(Cnexyromue MOTyT cTaTh nurpadom).
Mashhur  hikmatli so‘z  (3HameHuTBIH
agopusm);
Chuqur va ta’sirchan mazmun aks etgan har
ganday gap (JIroboe mpemmoxkeHHEe C
rTyOOKHM, OOTaThIM CMBICIIOM);
Magol (ITociosuia);
Ibora (®paseonoruszm).
Rasmiy-idoraviy uslubda  quyidagi
qoliplashgan so‘zlar va so‘z birikmalari
keng qo‘llaniladi (Cnenyrwouue
adJI0HHbIE coYeTaHMs IHPOKO
HCHOJIB3YIOTCH B O(HIMATbLHO-TEI0BOM
cTHIIe).
Qaror gilindi (TlpunsiTo pemienue);
Inobatga olinsin (ITpuHATH BO BHUMaHHE);
Tasdiglanadi (YTBepxaeHo);
Tabriklaymiz (TTosapasisiem).
Quyidagilar ot turkumiga mansub so‘zlar
emas (Caenymwuiue cjaoBa He SIBJSIIOTCS
CYLIeCTBUTENbHBIMH).
Gapirmoq (T'oBopuTs);
Do‘tlashmoq (dpyxwurcs);
Oc‘qilgan (TTpounTtanHslit);
Go‘zallik (Kpacora).

Ma'lumotnoma matnida...(B Tekcre

dunyoqarashi

(CobOcTBEHHBIC

CBeJIeHHeE...)

a.

Bo‘lib o‘tgan voqea-hodisa yoki mavjud
holat hagida oddiy axborot ifodalanadi

3 M.Qodirov, H.Ne’matov, M.Abduraimova, R.Sayfullayeva. Ona
tili. Umumiy o’rta ta'lim maktablarining 8-sinfi uchun darslik.
Toshkent 2010.

CYIIIECTBYIOIIEM COCTOSIHUH);

Vogealar aniq bayon qilinadi (coObitus
U3JIaraloTcs ¢ TOYHOCTHIO);

Vogealar ijodiy ravishda bayon etiladi
(coOBITHSI MOT'YT M3JIaraThCsi TBOPYECKN);

Tasviriy vositalardan deyarli
foydalanilmaydi (mourun He wcmomB3yrOTCS
n300pa3uTeIbHEBIC CPEICTBA).

7. ljodiy-tavsifiy matn ko‘rinishlariga ... kiradi
(K BMZaM TBOPYECKO-ONHUCATEJBHOI0 TeEKCTa
OTHOCSITCA...).

a. ljodiy bayon (TBopueckoe usoxeHue);

b. Insho (IToBecTBOBaHME);

¢. Rasmiy-idoraviy uslubdagi matnlar (TekcTsr

B O(PHIIMATBEHO-ICIOBOM CTHIIC);
d. Badiiy uslubdagi matnlar  (TekcTs

8.

XYA0KECTBECHHOI'O CTI/IJ'UI) .

Insho mazmun-mohiyatiga ko‘ra quyidagi

turlarga bo‘linadi (ITo cytm u coxep:kaHHUIO
TMOBECTBOBAHME JIJIATCS HA CJIeAYIOIIHEe BHIbI):

a.

b.

9.

Ta'limiy  insholar  (OGpasoBarenbHble
MTOBECTBOBAHHS);

Adabiy mavzudagi insholar (Ha
JUTEPATYPHYIO TEMY);

Adabiy-ijodiy mavzudagi insholar

(JIutepaTypHO-TBOpUECKHE);
Erkin mavzudagi insholar (Ha cBoGoaHo#
TeMy).

Tilshunoslikning morfologiya bo‘limida ...

o‘rganiladi (B pa3nee si3piko3HaHUsI MOp(doJiorus
HM3y4aloTcsl...).

a. Mustaqil so‘zlar (camocTosiTenbHBIC YACTU
peun);

b. Yordamchi so‘zlar (coro3si);

c. Undov, taqlid va modal so‘zlar
(MexxaoMeTHsI, CITOBA-MIOAPAKAHHS,
MOJIaJIbHBIE CIIOBA);

d. So‘z va uning lug‘aviy ma'nolari (Crnoo u
€ro JIEKCUYECKOe 3HAaUEeHHE).

10. Grammatika bo‘limiga xos xususiyatlar
(Cnenuduueckue cBoOlicTBa pasaena
rpaMMaTHKa):

a. 2 qgismdan iborat (cocTout u3 IByx 4yacteil);

b. Tilshunoslik fanining yirik bo‘limlaridan biri
(siBIIsIeTC.  OOHUM M3 KPYIHBIX pa3lerioB
SI3BIKO3HAHNA);

c. Orfografiya  sanaladi  (Oto  pasmen
Opdorpadus);

d. Morfologiya va sintaksisni o‘z ichiga oladi

(Cocrout u3 MOpGOIOTHH 1 CHHTaKCHCA).
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To‘rtinchisi ortiqcha testining kaliti
(Ki1104 TecTOBBIX BONMPOCOB «UeTBepThIii JULIHENH»):
No 1. 2. 3. 4., 5 6 7. 8 9 10.
J C A B D D C C A D C
Pucynoxk 3.

2-3man. Pazoaromca credyrougue 60npoceul:

1. Imlo me'yorlarini o‘rganuvchi tilshunoslik
bo‘limi...(Paznmen SI3BIKO3HAHUS,
W3YyYaloNMi IpaBuiIa IPaBONUCAHH. . )

2. Fe'l turkumiga mansub bo‘lmagan so‘zni
toping (Haiimure cnoBo KoTOpoe HeE
OTHOCHTCS K TJIaroiy).

3. Qutlamoq so‘zining ma’'nodoshi berilgan
gatorni toping (CuroHNM ci10Ba “KyTIaMOK’
(mo3mpaBuTh)).

4. Qoliplashgan so‘zlar va so‘z birikmalari
keng qo‘llaniladigan matnlar ... (Tekctsl B
KOTOPBIX HCIIOJIb3YIOTCS LIa0JIOHHBIE CI0BA
U CIIOBACOYCTAHHUS ITO...)

5. ...niepigrafsifatida qo‘llab bo‘lmaydi (... He
BO3SMOXKHO  HCIIOJIB30BaTh B  KauecTBe
snurpada).

OtBeTbI BonpocoB «Iloadepu kia0y»:

“Kalitni
testi

6. Adabiy mavzudagi inshoda ... ifodalanadi (B
IIOBECTBOBAHUM Ha JINTEPATYPHYIO TEMY

OTpaxkaercs).
7. Inshoning didaktik magsadiga ko'ra
turlaridan biri ..dir (Omua w3

JUJAKTHYCCKUX BHUI0OB IIOBCCTBOBAHUA .. )
8. ljodiy-tavsifiy matnda ... (B TBOpuecku-
OIMHCATEILHOM TEKCTE. .. )
9. Nimalar rasmiy-idoraviy uslubda yoziladi
(LITO IIMIETCA Ha O(I)I/IIII/IEU'II)HO-I[GJ'IOBOM
cruie)?
Tilshunoslikning leksikologiya bo‘limida ...
o‘rganiladi (B pasnene  sI3BIKO3HAHUS
JICKCHUKOJIOTHS U3YyYdacTCs. . )

10.

moslash”
javoblarti:

PucyHok 4.

JlaHHBI METOJ MOXKHO HCMOJIb30BaTh MOUYTH B
IpoLecce MPENnoJaBaHusl BCEX MPEAMETOB, KOTOPbIE
OpraHM3yIT paboTy Ha ypOKax IOCPEICTBOM
TeCTOBBIX MeTo/0B. IloguepkuBasi ompeneneHHyIO
CIO)KHOCTb B TPUMEHEHUU JAHHOTO TECTOBOTO
METO/a, HEOOXOAMMO OTMETUTH TO, YTO DTOT METOJ
3P PEKTHBHO MOKHO UCIIOJIH30BAThH TOJIEKO B XOPOIIIO

MOATOTOBJICHHBIX Tpynmnax. Jjas mpuMeHEeHHs 3TOro
METOZa HECKOJBKO pa3 HYXHO IMPHMEHATH TOJBKO
TECTOBBIA METOJ], «YeTBepThIit JIAIITHARY .
Heo6xomuMo 9To0bl Y YICHHKOB Pa3BUINCH HABBIKU
M0 BBHIMIOJHEHUIO TEPBOTO dTama MpeagaraeéMoro
MeTona. YOeXIasch B TOM UTO, YYEHUKU TOTOBBI K
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JIONIOJTHUTEIBHOMY 3aJaHHI0 MOXKHO HCIOJB30BATh
TecToBbIi MeTon «Ilondepn Kirow».

B xauecTBe BBIBOJIa HEOOXOIMMO TTOAUYEPKHYTh,
yT0 TecToBbIid MeTo «Iloabepu kirow» arpoOrpoBaH
CO CTOPOHBI aBTOPA JAHHOM CTaThH (TO €CTh MHOII) B
TIpeToIaBaHIH POIHOTO A3bIKa (Y30EKCKOTO SI3BIKA) 1
murepatypsl (B 116-cpenneit mkone p.Yurema
r.TamkeHT) 1 3QPEKTHBHO MOXKET MCIIOIB30BATHCS B
Ipolecce TMpenojaBaHuss BCEX MPEAMETOB IS

IIOBBILICHHUSA W OLICHUBAHUA 3HaHPII>i, HaBbIK U
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Introduction

Today, a number of foreign countries are making
significant changes to improve the norms of criminal
and criminal procedure legislation, to implement
advanced international standards and foreign practice
in order to ensure the rights and freedoms of citizens
involved in criminal proceedings.

The Basic Laws of a number of countries also
stipulate that a person accused of committing a crime
may not be found guilty until his or her case has been
tried in a lawful and public manner. From this point of
view, in order to ensure the rights and freedoms of
citizens, the Criminal Procedure Code also provides
that a suspect, accused or defendant shall be presumed
innocent until proven guilty in accordance with the
law and a court verdict that has entered into force.

International experience in criminal cases shows
that the analysis of the legal framework, practical
application and results of the organization of pre-trial
criminal proceedings shows that there are a number of
problems in this area related to procedural theory and
judicial practice. In particular, finding a scientific
solution to the problems associated with the norms of
criminal procedure law governing the evaluation of
evidence and the practice of their application remains
one of the most pressing issues.

Analysis and results
The purpose of criminal procedural proof is to
determine the truth, in other words, the circumstances

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2020.07.87.56

of the case in accordance with the facts. The process
of proof is regulated by law and is conducted in a
certain procedural form. Criminal procedural law
establishes rules for dealing with evidence. These
rules include the collection, verification, and
evaluation of evidence; requirements for evidence,
subjects of proof, and so on.

Evaluation of evidence in criminal proceedings
is the most important element of the evidentiary
process. The main purpose of the evidence evaluation
is to determine the facts about the circumstances that
are relevant to the lawful, reasonable, and fair
resolution of the case. [1]

The lexical meaning of the term "assessment™ is
to express an opinion about the importance and value
of a person, thing or event.

Proof in the theory of criminal procedure is the
activity of searching for information carriers,
collecting information about the facts, their
procedural consolidation, investigation and evaluation
[2]. First of all, it should be noted that documentation
and proof perform the same function [3] and are
performed only by representatives of public
authorities who have the corresponding legal rights
and obligations.

As noted by legal scholars B. Mirensky, A.
Asamutdinov and J. Kamalkhodjaev, "the assessment
of evidence is a necessary condition for making legal
and reasonable procedural decisions, the correct
application of criminal law." [4]
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Evaluation of evidence on crimes identified in
criminal proceedings provides a basis for a procedural
decision on the case. It is impossible to imagine the
process of gathering, researching, drawing
conclusions, and making the right procedural decision
without evaluation.

The essence of the evaluation of evidence is to
determine their relevance, acceptability and
reliability, as well as their sufficiency to find the
circumstances that are the subject of evidence in a
criminal case. The legislation sets out general
requirements for the evaluation of evidence, which are
unique to all stages of the criminal process. [5]

It is well known that by evaluating the evidence
gathered, their relevance, validity and reliability are
examined. But evaluating evidence is not exactly the
same as evaluating evidence. Already, the collected
data is evaluated in terms of being considered
evidence. Evidence shall be considered evidence if the
information confirms, refutes or doubts the
conclusions about the circumstances relevant to the
criminal case, about the facts or things collected in the
prescribed manner and in accordance with the
conditions and facts provided by the rules of
procedural law.

The defense counsel also has the right to collect
and present evidence in a criminal case, which must
be attached to the criminal case file, as well as
compulsorily  assessed  during the pre-trial
investigation, inquiry, preliminary investigation and
trial. These evidences include: interviewing persons
with relevant information and obtaining written
explanations with their consent; may be collected by
sending inquiries to government agencies and other
bodies, as well as enterprises, institutions and
organizations, and obtaining from them references,
descriptions, explanations and other documents.

Evidence is gathered not only through the
conduct of investigative and judicial proceedings, but
also through the acceptance of the items and
documents presented. When evaluating the submitted
objects and documents as evidence, it is necessary to
take into account their features, which embody the
necessary features, without which the submitted
objects and documents can not be used as evidence.

These features include:

1) Relevance (that is, the fact that the evidence
can serve as a means of determining the circumstances
relevant to the case. In other words, the relevance is
the validity of the evidence in terms of content);

2) Admissibility (in any state governed by the
rule of law, evidence is considered admissible only if
it meets the conditions provided for in the criminal
procedure legislation and is collected in the prescribed
manner);

3) Reliability (evidence found to be true as a
result of an investigation is considered reliable);

4) Significance (the value of the evidence is its
proof power);

5) Sufficiency (if all the convincing evidence of
the case, which unequivocally confirms the truth of all
and each case to be proved, is collected, their total is
considered sufficient to resolve the case).

Evidence for crimes identified in criminal
proceedings is evaluated on the basis of scientific
validity and adherence to procedural rules.

Evaluation of evidence is not only a logical
operation to determine the value, acceptability,
reliability and other characteristics of the evidence,
but also the process of forming such conclusions.
Distinguishing the evaluation of evidence as a
concluding element of the proof does not fully reflect
its original role in the structure of the proof process.
This is because the evaluation of the evidence is done
throughout the whole process of proof.

Evaluating evidence is not limited to knowing
their properties, because knowing and evaluating are
not the same in their content. Assessment is not only
knowledge, but also an attitude towards an object in
the form of an opinion about it.

Evaluation of evidence is an independent
element of proof, just as gathering and verifying
evidence. As a result, there is a need to differentiate
between evidence verification and evaluation. In the
words of another jurist, AV Rudenko, “these two
elements of proof can be distinguished only by one
feature: that is, the evaluation of evidence is a separate
thinking ability, and the activity of examining
evidence has a practical aspect in addition to thinking.
The results of the evidence review will need to be
evaluated. Confirmation of the content of the evidence
under investigation takes place at the time of obtaining
information on the circumstances that are identical to
the information on the circumstances contained in the
evidence under investigation. [6]

It should be noted that the law provides that the
assessment of evidence by state bodies and officials
responsible  for criminal proceedings, other
participants in criminal  proceedings  (public
prosecutor, defense counsel, victim, defendant, etc.) is
only a decision of these bodies on the relevance,
acceptability and reliability of evidence. have the right
to appeal against the rulings in the manner prescribed
by law.

The results of the comparative legal analysis
show that the criminal justice legislation of foreign
countries has the following approaches to the criteria
for assessing the evidence:

the first approach: a set of evidence - must be
evaluated in terms of its sufficiency to resolve the case
(Article 127 Part 1 of the CPC of Armenia, Article 136
Part 1 of the CPC of Turkmenistan);

second approach: all the evidence gathered must
be assessed in terms of its sufficiency to resolve the
criminal case (Article 88 Part 1 of the CPC of the
Russian Federation, Article 88 Part 1 of the CPC of
Tajikistan, Article 95 Part 1 of the CPC of Kyrgyzstan,
CPC of Kazakhstan 125 - Article 1 part);
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third approach: a set of evidence - to be assessed
in terms of its sufficiency to complete the preliminary
investigation and resolve the criminal case (Article
105, Part 1 of the Criminal Procedure Code of
Belarus);

fourth approach: set of evidence - should be
evaluated in terms of comparability of evidence
(Article 101, Part 1 of the CPC of Moldova);

the fifth approach: all the evidence gathered in
the criminal prosecution - their set should be assessed
as sufficient to resolve the charge (Article 145 (1) of
the CPC of Azerbaijan);

sixth approach: the set of evidence gathered is
assessed in terms of its sufficiency and relevance for
making a procedural decision correctly (Article 94 § 1
of the CPC of Ukraine). In most countries (Armenia,
Belarus, Turkmenistan, the Russian Federation,
Azerbaijan,  Tajikistan,  Ukraine, Kyrgyzstan,
Kazakhstan), the sufficiency of evidence is defined as
the criterion for assessing the set of evidence. In some
countries, the comparability of evidence (Moldova)
and the relevance of evidence (Ukraine) have been
cited as criteria for evaluating a set of evidence. It
should also be noted that in most countries (Russian
Federation, Azerbaijan, Tajikistan, Kyrgyzstan,
Kazakhstan) the issue under discussion is defined as
an assessment of the whole set of evidence, not a set
of evidence.

It appears from the analysis that it is generally
accepted that the sufficiency of evidence is a criterion
for evaluating a set of evidence.

Therefore, on the basis of scientific and
theoretical and legal literature on criminal procedure
of law enforcement agencies, as an important stage of
the criminal process, the analysis of inquiries,
investigative practices and available statistics, as well
as the study of criminal procedure legislation of
foreign countries. we found it necessary to quote our
proposal.

In particular, a specialist is a person with special
knowledge who is a participant in criminal
proceedings. The expert's job is to assist in finding,
gathering, consolidating, evaluating evidence,
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Conclusions

In short, the expected results of the improvement
of criminal procedure legislation are the further
improvement of criminal procedure legislation, taking
into account the rapid development trends of the world
community, reliable protection of the rights and
freedoms of citizens, public and state interests, peace
and security.
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Abstract: The fluid flow is considered in the paper according to the rheological law of molecular and molar
transfer in a flow. The obtained differential equation of the third order was solved analytically for the one-
dimensional problem of fluid flow in a round pipe. The flow pattern obtained for the selected model according to the

analytical solution was given.

Key words: fluid motion, differential equation, analytical solution.

Language: English

Citation: Khudjaev, M. (2020). One-dimensional problem of rheological law of molecular and molar transfer in

fluids. 1SJ Theoretical & Applied Science, 07 (87), 279-285.
Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2020.07.87.57

Soi: http://s-0-i.org/1.1/TAS-07-87-57
Scopus ASCC:

Introduction

The fluid flow in various canals and pipelines
has been sufficiently well studied with account for
molecular transfer for layered flows in the framework
of the Navier-Stokes equations. Numerous
publications [1, 2, 3, 4, 5, 6, 7] were devoted to the
solution of this equation. However, the improvement
of the methods for studying flows under various
conditions made it possible to identify a number of
hydrodynamic features (for example, in velocity
diagram) that cannot be explained by the Navier-
Stokes equations.

paper, to take into account the group transfers of
molecules in the flow, the stress is taken in direct
proportion to the derivative of fluid acceleration. In a
concurrent consideration of the mechanisms of
individual molecules and their groupstransfer using
the Navier-Stokes differential equations, the terms
with a third-order derivative were formed.The
stationary problem of fluid flow in a flat canal was
solved for this model [9] using operational calculus.

Statement of problem. Consider the fluid flow
in a cylindrical tube. According to the rheological law
of molecular and molar transfer in a fluid

Assuming that the fluid is a thermodynamic ou oW
system, and its source of flow is the Gibbs free energy, T=H % +m % J @)
more general equations of fluid motion were obtained . ]
when compared to theNavier-Stokes’ ones [8]. In this or in a component form:
M| —+— |+M| —+— ] #1,
OXj  OX; OXj  OX;
OV; OW; .. ..
_p+2/u_'+m|_' J=1 (I,j:1,2,3)
oX; oX;

the system of equations of fluid motion in cylindrical
coordinate systems takes the following form:
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o, dp o, 1oy Py, 1 %y
—L=—— 1yl —F+—— |+m, R +
ot dx, OXy %o OXg Otox; X OtoX,
v, 1 o vy, 10% | oy 8%y ov, v
+Vy Lt ——L tvy| —+—— [+ 2+ 2|, ®)
OX0Xy Xy OX0%, OX; Xy OX5 ) OXp O% 0%y 0%y OX;
ov; 1 o(x,Vv
_1+_ ( 2 2) =0.
OX Xy OXg
A model  one-dimensional  problem is dp/dx, = N = const , are reduced to the form:
formulated.

The equations of motion under the assumptions

v =V (Xp,t), V, =const,
jm[

|

Equation (4) is solved under the following initial
and boundary conditions

Xy, 1 0%y
+_
OLOXZ X, OLOX,

2
OX5

2
v =0, M_o @_V;
aXz 8X2
%ZO, Vv, <0
OXy

The boundary conditions of equation (4) are the
cohesion conditions and axial symmetry. At initial
time, the fluid in the infinitely long round pipe is at
rest, and at timet =0, a pressure drop dp/dx
occurs, that later remains constant in time.

v 1%
Xo an

vy 1w
X X, OX,

o

t=0,

}N.

(4)

0

¥ =0, (®)

To solve the posed problem, modifying (4) we

obtain the equation convenient for integration

10 o 1 0 o~ 10 (. ov
Xy OXy otox, Xy OXo %5 Xy OXy OXy
Multiplying both sides of this equation by X;
and integrating the obtained valuesby X2 , we have:
m|X2 i 1 +m|V2X2 2V1 +/JX2%=_N § Cq.
X2 X; X ' "
Applying this procedure for the second time, we
arrive at the equation
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v, 1 ov NG ¢ c
Rk O S NP B VAL . B Y (®)
OX, X, Ot myv, amyv, MV, mv,
After Laplace transform with respect to t, the
sequential equation is written in the form
ov, S — Nx2  ¢lnx c
P>y A y=—2 a7, S )
0%y (V, mV, 4smyv,  sSmyVv,  smV,

wheresis the transform parameter.

The conditions for t =0from (5) were taken
into account in passing to the images.

The obtained inhomogeneous equation (9) was
solved by the method of variation of constants. The
homogeneous part of the equation has the following
solution

O —bx
Vi=ce 77,
S
where b =—+ L.
Vo MV,

If to consider ¢ not as an arbitrary constant, but
as some function of X2, i.e. ¢ = c(xz) , then we can

choose the functionc(xz) so that function (8)
becomes a solution to the inhomogeneous equation

To find the functionC(Xz), we calculate the

—bx,

derivative of function \/_1 = c(xz)e substitute

the expressions V1 and d Vl/ d X, into equation (9)
and require that it be satisfied identically. Since

d_\T1 _ dC(XZ)e—bxz

_ b —sz,
dx, dx, C(XZ) ¢ (10)

then equation (9) goes over to equation

de(x,) oD% = NX,

alnx
= +-1-2
dx, 4mV,S

m,Vv,s

)
mv,s (1)

The latter is an equation with separable variables
and has a general solution

(9).
N x5 2x, 2 o | e™Inx, | = (bXZ)n
c(x,)= 2_Z%_ 2 S LR | .
4myV,s b b b m;V,S b = n-n!
Substituting the found expression ¢(x;,)into
equality (8), we obtain the sought for solution to the
inhomogeneous equation (9) in the form:
— N (x5 2x, 2
vl(x2)=4 I R
smv,\ b b~ b
" (13)
c - _ X c c _
1 e™ |Inx,—e bXZZ( 2) +—2 43 o
m,V,S =on-nl [omv,bs  myv,s

To determine the integration constants
¢, €y, C3, We use the boundary conditions from

(5). Sincefor x, — o0 the following is appropriate
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n N
C 1 oy > (bX -
1 Z_e bx, |nx2_e bxzz( 2) —> o, €3 2b3
mV,s|\b = n-nl

then from the boundedness condition of axial velocity
¢; = Ois determined. From the conditionof cohesion,

ie.V1=0 | at x, =Rthe following relation is
obtained

c :N—b—(R—Z—E—E]—c be ™R

"4 b ) W

The value of the constant C3 is determined from
the condition of axial symmetry, i.e. d \71/d X, =0at

Substituting the value of €3 into (14), C2is

determined in the final form
After simple modifications, we obtain an
expression for the velocity in the images

2R 2

b

N

-bR
+—e
2b?

C2 =

4

x2 = 0 .
— N 2 v, V5
4mV, s(s+p/m) s(s+u/m)
(15)
A IRy B vt
+ 2 2 3 e 2 V2 —e 2 V2
s(s+u/m)
In (15)we turn now to the original. From the
table of originals and images [10] for the first two s, 00<t< X2
terms we have et v, |
1 m by F@s)=——= Xy (=S
—=—(1—emz), t——t>—
s (s + L) H 2172 U,
ST 6= — =2 =g
L. (mu CaTmt M am = 3= et =g
o= ) (e =) o (s+2)
_ f0)=2,f(@)=1. (18)
For the last term of equation (15) the Duhamel 2
integral [10].'5 used: ¢ We substitute (18) into (17) and perform the
sG()F(s) = f(0)g(®) + [, f (Dg(t —D)dr, (17) integration. Considering the obtained formulas and
(16), we have
in this case
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7
dp 1 ¢
dx, 4u
_Hy, _Hy
2(X—R)V,—H[1—e ™ —s L™ |4
m,
_ _ (19)
_ MK _ My 2 2 2 2
X m m
tovZe Wl m [ L L A M M M
_mx [ _Hy 2 2 2 > |
R m m m
—2vZe ™l m L U AR L T M M

Discussion of obtained solution (19). Function
(19) is a general solution of equation (4) and describes
the flow rate distribution in a round pipe. Here the

X
expressions in square brackets for t > 2 are equal to
V2
zero, and ast — oo the expression for the stationary
distribution of the fluid velocity in the pipe is:

d 1 m m2 ,LR _H%
v1=—p— (x%—R)—Z(xZ—R)vz—leZv%—'z e Mz g M% (20)
dx, 4u U %
In the absence of molar transfer in motion, i.e.
for MV, =0 itis possible to derive a formula from Figure 1 shows the velocity profiles in

(20) for the velocity distribution of a viscous fluid in
a pipe [11].

Results of computational experiments.
Analysis of numerical calculations carried out for the
stationary case based on the obtained analytical
solution of the model problem of fluid flow in a round
tubeaccording to the selected rheological law showed

that a set of parameters a1=m|v2/,u plays a
characterizing role in the flow motion.

dimensionless coordinates for various values of 1.

Curve 1 corresponds to a zero valueof 91, i.e. to

the velocity distribution of viscous Newtonian fluid
(the Poiseuille solution).

Curves 2-5 are obtained at valuesof ;- 0.36;
0.73; 1.45; 2.18, respectively.
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X,/ R

Fig. 1.Velocity distribution.

As follows from the presented velocity
distribution curves, as the molar transfer coefficient of
the momentum increases, the region of maximum
velocities moves from the middle of the pipe to the
peripheral region. Curve 2 corresponds to the fluid
flow with the formation of a flow core. This nature of

the flow is manifested at values of @1 in the range

from 0.01 to 0.6. Starting from @, > 0,6, the velocity

along the flow axis decreases, the region of maximum
velocity moves toward the wall. The decrease in
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Introduction titanium, niobium and tantalum powders. The

UDC 532.526 recycling of useful materials, such as metals and

plastics, is rated as an important process in terms of

Impulse energy technology is widely used in conserving resources and protecting the environment.

various fields of production and processing of useful In this regard, the use of impulse energy technology

materials. The brief review presented in [1] showed [2] in the field of recycling attracts considerable
the advantage of the high-voltage discharge current attention.

method in production of porous materials from
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Experimental studies of the phenomena P(0,7) =P, v(0,7r)=0
occurring in droplets of various liquids under the Ay <1 <1y, (3)

action of nanosecond spark discharges [3] showed the
need to pay attention to hydrodynamic and
physicochemical phenomena in droplets.
Experimental and theoretical studies concerning
partial discharges in liquids [4] showed that an
additional source of ionizing radiation (x-rays) should
be used for the occurrence of partial discharges under
these conditions.

The use of this process in fluids has its
application in the processing of various materials, in
stamping, crushing, in food industry [5].
Mathematical simulation of hydrodynamic processes
during an electric discharge in a liquid is a way of
finding the optimal parameters of this process.

From a hydrodynamic point of view, an electric
discharge in a fluid is considered as a process of cavity
expansion in a fluid. The cavity dynamics can be
described by an analytical solution [6] or determined
by numerical methods of gas dynamics problems [7,
8]. The process of fluid flow behind the cavity can be
determined by the equations of hydrodynamics [9].

Experimental studies of electric discharge in a
fluid to determine the hydrodynamic parameters were
carried out at a considerable distance from the source.
Theoretical studies also related to the areas remote
from the discharge channel.

A mathematical model of electric discharge in a
fluid was proposed; it determines the change in
hydrodynamic parameters, both in remote areas and
close to the source of discharge.

Statement of problem. Consider a cylindrical
model. Let the cylindrical cavity formed in afluid as a
result of the break-down of the interelectrode space
expands at high velocity and sets the fluid in motion.
The fluid flow is described by a system of unsteady-
state equations [9] in a conservative form

arp) , arpy) _

ot or M
o(rpv) . G[r(P +pV2)] _
ot or ’

where r — is the radial coordinate, v is the flow
velocity, P is the pressure, p is the density of the
medium, t is time. The system of equations (1) is
closed by the Taitequation of state of the fluid in the
form

P=A(p/p,)* —B,
where
x=7,A=3,04-10%Pa,B=A— P, p, = 103kg/
m3, P, = 1,04 - 10°Pa- is the hydrostatic pressure.

The initial conditions at t = 0 are:

@

where ao— is the initial radius of the plasma cavity or
the lower boundary of fluid (=0.1-0.15 mm),r, is the
upper boundary of computational domain. These
conditions correspond to the fluid at rest; the
conditions imposed on the lower boundary of fluid
are:

(4)

To solve the problem, it is necessary to know the
law of expansion of the discharge channel a(t) or the
pressure at the channel boundary P.(t). The equation
of energy balance in the channel [10] is

d PV _dv dE

— +P—=—, (5)

dty-1 °*dt dt
where dE/dt- is the power released in the channel, V
is the channel volume, y = 1.26 — is the effective
adiabatic index.

To determine the value of P,we substitute the
expression for the volume v=Iza? in (5) and obtain:

dP -1dE
2R | oyap 93 _Y—1dE ®)
dt dt =l dt
Taking into account the boundary condition (4),
the latter takes the form:

P(t,a) = P,(t),v(t,a) = 3—?

a

-1dE
== ™
nl dt
The law of energy input into the discharge
channel is taken in the form [10]:

a’ (L—Pta +2yaP,v =

t2 t3 t*
E(t):(1,9?+1,3’r—3—2,2’c—4)E0, (8)
0 0 0

where 1o is the discharge duration, Ep is the total
energy released in the channel.

Equations (1), (2) and (5) with initial (3) and
boundary (4) conditions represent a closed system of
equations of electric discharge in a fluid, but they
cannot be solved analytically.

The solution of the problem.Numerical
solution of such problems is performed in a moving
mesh. Numerical calculation can be carried out in a
normalized interval from O to 1, introducing a new
coordinate system:

_r—aft)

r,—at)
where the cavity boundary corresponds to zero value
of the newly introduced coordinate n, and the upper
boundary corresponds to n = 1.

The system of equations of fluid flow in new
coordinate systems takes the form:

T=0,n
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o|p(a+n(r,-a))| 1-n ,0|p(a+n(r-a)) 1 8
[ ]— a [ ]+ —[pv(a+n(rb—a))]:0,
ot r—a on r,—aon
a[pv(a+n(rb—a))] 1-7 ala[pv(a+n(rb—a))}+
a@t r,—a on ©)
+ —|(n(r,—a)+a)(P+pv®) |=P.
rb_aan[(n(b )+a)(P+pv’)
The initial and boundary conditions in the newly
introduced coordinates have the form: VL 0 5(Vn _\" )
P(0,m)=P,,v(0,n) =0, 0<n<l o _m 7HOUma " Imt
da (10) ot hy
P(t,a) =P,(1),v(r,a) = e
The presented equations were The derivatives with respect to spatial variables
nondimensionalized using scaled quantities — the of ov/on type are approximated by central
density of a fluid at rest, the size of computational differences
domain, and the velocity of sound in water. In the
numerical solution, a uniform rectangular mesh v VD
t"=nh, n=0,12,...; 7, =mh,, m=0,1,2 — = I
) ) ) A | 77m X! 1= L 877 2hx

was used. For the stability of the calculation, the time
derivatives were approximated by the forward

differences, i.e. derivatives of OV/0t type at the point The initial condition v(0,77)=0 involved in the

.l . 0
. . roblem generates a mesh initial conditionv,, =0.
(nht ; mhx) were replaced by the difference relation: P g "

according to As a result, from the continuity equation we

obtain the meshequation of density to determine the
fluid density at the interior points of the computational
domain,

(a”+(m+1)hx (1—&”)) 11—th an+1_an htvrrT]Hl

n+1 n
Pm = Pmu = - +

m m-+ (a”+1+mhx (1_an+1)) 2 1-a" 2h, 2h, (1_an)

n n
o (a +(m—1)hx(1—a )) 11-mh, a™ —a" hvh
m-1 " -
1 1 n n
(a“+ +mh, (1-a" )) 21-a"  2h 2h(1-a")

In the same way, from the equations of At the upper boundary of cylindrical domain, the
momentum and energy balance in the discharge no-fluid-loss condition was posed for the flow
channel, the fluid rate and pressure between the cavity velocity, and the density and pressure were
and the fluid boundary are determined. The value of a determined by the extrapolation method.
is calculated by numerical integration of the velocity
vatp =0, Results of computational experiment.The

The steps in the numerical calculations were results of numerical calculations for different

discharges showed that at the initial time instants the
maximum values of hydrodynamic parameters are at
the lower boundary. Over time, the disturbance
reaches the end of computational domain. After a
certain time, the disturbance moves from the end to
the beginning of fluid volume. Then the pressure

takenas h, =0,06;h, =0,006.The parameters are

determined by the marching method in time.

The pressure at the cavity boundary is
determined from the equation of energy balance in the
discharge channel.In the same way the fluid density

and velocity at 7 =Oare determined from the drops everywhere. The overall pattern of the process
corresponding equations.
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is similar for all discharges.The difference lies in the
parameter values and the process time. List the results
obtained for one discharge. The electrical parameters
of the circuit used in calculations for this discharge
had the following values:u=6 kV,I=3 cm,10 =30
us,Eo,=2480J, Cu?/2,=2970J, Ro =0,89 cm.

Figure 1 shows the changes in dimensionless
fluid pressure depending on dimensionless radius for
this discharge at time instants
7/79=0,3 (1); 1,0 (2); L3 (3); L7 (4).As seen
from the figure,at the beginning of the process the
maximum pressure value is at the origin of calculated
spatial coordinates, which corresponds to the cavity
boundary and is 1.35.In the upper boundary of the
calculation domain, the pressureat this time still
retains its original value, which means that at time

7/1y=0,3at points close to the upper boundary the
fluid is still at rest. Further, at7 =0a decrease in

pressure is observed and its value gradually grows in
the upper domain.

This is noticeable on the curve at 7/7, =1and at

this time, the maximum pressure is still in the lower
boundary. This means that the fluid is still receiving

force from the discharge channel. At 7/75 =13 the
maximum pressure is in the middle zone, and its value
is greater at77 =1than at77 = O . After a certain time,

the disturbancemoves from the upper boundary to the
lower one and this is clearly seen on the curve at

7/79=1,3. The calculations showed that at further

calculated time instants a decrease in pressure is
observed in the calculation domain.

1) ~emmmmmmnas 2) wmirm— 3)
Fig. 1. Change in fluid pressure

The change in fluid velocity for this discharge is
shown in Fig. 2 at four consecutive time instants:

7/7,=0,3 (1); 1,0 (2); 13 (3); 17 (4). At the

4)

first fixed point in time, the value of dimensionless
velocity reaches 0.5. Then, its value decreases and a
reverse flow forms, explained by the collapse of the
cavity.
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Fig. 2. Fluid velocity distribution

The change in fluid density corresponding to

o I urd ) ) at 2'/ 75 = 0. Then, the density disturbancemoves to
time instants is shown in Fig. 3. The highest density

value is 1.39 and it is reached on the channel boundary the upper boundary of computational domain.
bop
175
\
170 \'.
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12 14 — =
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178 '.\\, - m—
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Fig. 3.Change in fluid density
The calculations on the electric discharge in the the phenomenon of electric discharge in a fluid, a
fluid for the cylindrical expansion of the channel mode can be chosen (varying these values), in which
showed that the key parameters of this process are the rational characteristics are obtained for the
values of the energy supplied to the unit of the definedstructure.

interelectrode distance and of the time of energy
release. When developing various devices based on
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Conclusion

Computational experiments have confirmed the

correctness of the presented model by describing the
ongoing physical processes of electric discharge in a
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