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Annotation. This article discusses the extraction methods of desulfurization and
demercaptanization of adind oil fractions.

The development of new methods for the isolation and concentration of petroleum sulfur
compounds is an integral part of the study of their composition, structure and properties. Therefore,
an important problem is the creation of an dffexintegrated scheme for the determination and
isolation of organosulfur compounds from oil and any of its fractions.

The most reliable and available methods for the isolation of organosulphuric compounds are
oxidation with various oxidizing agents, adsioon on silica gel and aluminum oxide, sulfuric acid

and alkaline extraction. More promising are methods based on the extraction principle, which
attract the simplicity of technological implementation and are well developed in industry.

Key words: desulurization, mercaptanization, oil fractions, extraction, adsorption, adsorption.
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DEVELOPMENT OF CHEM ICAL BASIS OF MODIFICATION OF COMPOSITE
MATERIALS

Abstract: This article provides an overview of substances and materials used as fillers for changing
the properties of polymers and obtaining composite materials based on them. A general
classification of illers is proposed and their division into dispersed and reinforcing, which includes
fibrous and sheet fillers, is considered. The general characteristics of these groups of fillers are
given and their division into mineral, organic and other subgroupenisidered, depending on the
substances used. For substances and materials, information is provided about the features of their
use as fillers and the properties they give to polymer composite materials. In addition, we are
talking about the possibility othanging fillers by dosing and impregnation, as well as the
possibility of using hybrid fillers that expand the possibilities of changing composite materials.

Keywords: composite material, fibrous fillers, matrix, modification, polymer, dispersed fillers.
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Asjtf zso 52 ;

AcoLtsor 2;

ARdddud M d2;

AcdHtetsH ddzOBd uj MS d2;

AvdLrdud mSd2.

[ itsHdMS EMMmlse j dedzgsets oL Hj2Msadw &0 § &zOMml
dMfcd L co Oded™ jcEt jMisjMmise jddes?2 1 dgjteedd o ted
sCOL" 90]ls otsLHj2Mlsoad] dO tHdzkz ddzd Hej §todydde
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sdz¢g yjor j Ifmdpisd o wiL COW dgjWiss , dzgj Wisj dzOfmr h j dzdetsls+

Annotation. In this article, the scope of application of the steahermal method of impact on
reservoirs with highviscosity oil is considered.

In many oitproducing regions of Kazakhstan, the method of steam cleaning of an oil
reservoir is currently used to dispé&oil, and the study of the chemical composition of formation
water is an urgent problem. Produced water is often used to displace oil from the formation.
Therefore, the properties of groundwater are very important in industrial practice. It is also
important to study the chemical composition of the scale formed during oil extraction in a steam
generator. This is due to the fact that scale disrupts the normal operation of the wells.

In order to enhance oil recovery, today there are various methodsnuflatthg the
formation. Among them:

At her mal ;

Agas;

Achemical ;

A hydrodynami c;

Aphysical
Artificial stimulation methods are applied in the next stage after using its natural energy in oil
production. Each of these techniques has an impact on one or two reasons that affect the state of the
residual stock of raw materials. All artificial method§ stimulating oil reservoirs ensure the
maximum production of this raw material. Thermal methods of stimulation of the formation consist
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in artificially increasing the temperature in the wellbore and in the bottomhole zone. This method is
used when extaing highly viscous paraffinic or resinous oil.
Key words: High-viscosity oil, oil saturation, oil, well.
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Annotation. The article considers the nature of wastewater, assesses the degree of its
pollution, and also offers a number of methods for water treatment, which has become one of the
leading and most urgent problems of our time. Due to the current situtteorapid development
of various industries (metallurgical, oil refining, chemical), agriculture, transport infrastructure and
other types of anthropogenic activities, wastewater treatment is one of the leading and urgent
problems of our days. The netat wastewater treatment from all types of pollution occurs if the
quality of the water under study does not meet the generally accepted regulated requirments.
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Key words: Waste water, mechanical method , chemical method, thermal method, biological
method neutralization, oxidation, oil.
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NlItee' L " dzg H' . DOdzYy OdzOtGH T sSOWHOEZ OYOBO BEAHGY
WOCIstedzOteH ©Odz B O2 dzOdz' fls B dzOHT . cf' tod MJ Is s tc
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BB YJY ZMBOBGS @z’ ¥ NDdej HJAZOBIS Odz ¥ > ODHO2
utstBjdaslsjte tWjls' dzhy "MOY HdMijwmls' YOkt L Ok
hr BlsjLjS, YBSWUYOdkOt, SOsddd SiHd ybpdj l®ls)dys
QD" dzH' MEZDO Mt jdls "MOYlSO®ZOOdz ISlteHj ' Bjte' d
fMzHOde Is"dgH™ ez Oy’ dz hr DO’ dr § TGk dEde@ ' ls O Ly OfiHeat
QD" dzgi' Mk Mowejdidslsjten' W BEdG jCIsjtc' daj dzgj is1l LOB] dz

CCMsOCydyY shHOdZ D OYOBO Mk Mm2r ylsr or dz j to!
fesyj M) &OMsODr hisrw st dj Ypdej YO jt' sC' hks

ISE d3j dzdzj dz " B Jjtej H ', EQ2IC J dg J'  IsC " hils' v ¥gjdgh " €
BSdzDOdzH"™ YIsOdz MkHrw BJjls' dzgj hr"oOHT. J1"dz pH'f CE
hroOter f Odzz YOy JIs' dgHj Y BSdzH Odz"™ d&zOH T MiBdB' ts dz
dtedH’

CoOf OOYITOY PO MMEHT ZzOMIsO2Is" dz "hlyr d@Is Is Pt
Bj oL * dBH Is1l toH j ¥"d3r MM Yy OMO2Isr dz Of f Ot OIslsOteH O
NILjéy OMmOHT . r" dzz OdzazOMiIsr D" h IsOtGH O Y " tcOd3" d

Csdzdzts dzdzOD O sl fpj H' ybdzgj OYOBO MmMEH'YW YBLODOd Mmr
ffzH'" vOdy "dsi O0" d&ZOMIsOODr hIlsOte "hyrh BEdjdz hr DOter dzC
Cdzj Clstcsdiddadz pfZ T® MO dzr dzD Odz { dzj CIsteBH SOt Oty " dz
Y tsdzH Odz" dzOH'" . Cdzj CIstcsHIsOtc dBBOIsjted OdzH OteH ™ W fqkzH O
Y " "tcOMmlsr tcOH T 3 D dzgj dBO g AV . h sOdzH T Is tehtsed€d L 3 D dzj 1
Bsdzj § EdzOdzOte r @Y OHEZ],C IsfiptisdzHsS@AcH O dtsdzH OtcH ™ W sl L ' d
r soOter’ Cjtedzj 2dz ss¢ tOLtWWH" dzOdz Iskz" dzH O21Is' dz
Bsdzj CzdzOdzr v &ZzOMIsODTr hIsOteH' T HizBOHTZ0@Gj ¥ Bdzfi ©O@aRH Y
ftosyjfm' dzHj Edzh jd&B' 10 BSC B BsdzOIsr dz BEdzh jCIsj toH
Csdzdzsd H IS T BEdh jCIsjtoH " Yyt st flsjidz Bl BE dz J dzd M
Y sdzH Odz" dzOH'" . s 500G &z dzVv y-dWwadis Cuiz dgw juf vols ' CoaQa®Olze ds2Ag Y
LOIslsOteH™ W DMjte' dzgj dz Yy Odzy r (3O dzr LOls Y ODHO2' dzH O
Bistetf " &zHOY hPEG  dgH' bHLjH' . st50OGEZdzv ydwr digidds didr dpts ¢
Stsyr &30, Y OODOL EdzH "' t6' M' dzj dz N " yyyeOds Godp'r ddH © . fplzH’
stsOckzdgzcdyy M dz YL jcj OMrtckzoO® OttdzOdzDOdz Y O J
sOL OdzOZDO YOy JjIslsls® CBOckzdzw dzlslsr w Y "tOd3r dzO, h

1 S Jtedd3d dzlsls® € s"tcDr HO Odz YISOdzOHT . stsOCG kzdzv yd
BJCtotsdzj Istc E dOY d3B fl tc ' YdH jOdzB 5 dZOH T . v"dzB O Y Of OdzOD
Y tS00ter  dZOPABH," 9 )9 6B dz" f CjdzjH' . tJLjtcolzOteH QDT

B'te' dzgj dz 10 BB YO yIsr YISO BttdzOdzOmMy Odz ¥ OL "y Bsd
10 -18-YIOo IsjV flsdsC[4EAH " .

NdIEzslsOyfw' &isjcjdz YysMf O BEM" jCIlsjte' dz' W OOD' dgH '
CeEf " toh " Clsjte’ dzgf dBsdzj CEEZOEZOt Y OB' Mr f, Mr BE dh
Bils"ded CEbjt’ dzk f esyj M’ Bsdzr f SOBOWOHTY QDO dzy
Yd dzdz¥ dztsL IsOdzh r YIsOter ybpdzj Is. B. BOtt OYOBO MkdzOts

DpdzH ' tcOMls tzh r izt HE O dzdzO R L PO &Y dzif" L H OdzgH T

Mz zZOtcH Odz [z dzr Y s OdzOteH T (ydoOdzdH D dzj tc ts H O dzd
gtsdgH @etc ( mntosd3dz W, dedCjdz H' W, yYyddzgCls' w) hr o0k,
Nh' dz YBd&HOd &OHT . [d 1I1h' d mhmkd YO0SE® t, Jd
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Rdz0OdzdzOMiIsr cor h MddalsjIsd S Odzr v MBsdzOdzOte J1§ ' -sdzaj G °
2) X D odgd HOsdgoftes & €1 ,R-20M ) .

ldsdazsec WY dIrdes dgsie 'dfy.dzr v Y tsdzd3j dz OO ' dgH T mMEnur Is ©
rHTr cOIsOIsr dzg, ELHjto' dg W yYytstejCIlsjdgz' dzagj, EME" dzgj D
dzd 34 Md ZOH" EL BS2" &0 Mtwicipsls dzezj E H Odgr WE B NG
s. B.) YBdzHOd d&zOH' . 1 dtsdzsedwdzZ ¥ IOLOEZOEZDO Y O
BOdzH ' tcdzOte, MOW' tcOkzy" dzOYIsOte, jVW Ised3j dz MOIsr HODT
[dCtetststcc Odzd L d3H j teH " W Y Olds'Isfiy b0 zdzj (2O 1 jtelts'B Is 1f Yo ts vy JDfiglz|
(OdzO1 tesBIST ) Y litejH" .

01 tetsHldesyj Misjteejy OCIsdol® d&O2HO dzgj i3i My B JBY dzj
Jjtt'cjidz BlslsjCls’ HO2HOEZOOHT . [ &ZzOteH'™ W Is-3@h '0dz' G
h OBOMr dzH OO s jidst. § WOk LiE®Is OO fftosyim' lslsj s v
YdteHd ltejls' dz -digOR'HU @' Oftdets yJ ffffnr DH' Misjtc OY OB (
Stce Odzd € Odzr Y LOIljCIlsjtc BsdzDOdzH © ) D dzj Is " dzB O dzC(
GO dgH T MEzHE YV dB s ddsOL OdzOdzzr dz IsOB O Y ODHO2HC
Bdtdztsedw dz' y IsSsDOdzH OtcH O) 3 D dzd D tols Il te dz' € tsdzfls
BdtsMiLe hisjteHj, Ol tlsjdSIsjte d3j dz sCMmdlsj dzgSIsj toH §

pdzH " tcOMIs el Mz dzOtH" W BdtdtSddwwazjy )i @aH@dDE rodz
BtsdzDOdzr dzO B O2 dzOdz" Mls™ Y OMOdzHT™ Y ODHO2HO Y lited' L j

OO" dgH' MkH' BdBdsEdWd ¥ DH' M jd SOL Odz880 OdzH C
% DOdEO N 2" dZOHT , MsdzH'™ YIsOdz IsSOL OdzOdzD Odz OY OB O
LO&zOdgH nte® YOy dls. ¢Or dzH" MkHT L OZOMr LHOMH' Iz
B'tc' GOL Ipt'LHjMm Rdstedjd dzj @3 M4 ~dzstedzr D¢ §
tcj OCydw yntejH' :

gl 2 + 12 = 18l + 1[4l
1{dal = Lew+]

tdOSydw dzpIsd >y 4 ' dzH § Bisfp Oltsds S112° dagH s
fteslssf d&zZOL ZOMr 20 ¢ " tcjls' dz L OllsjClIlsjtcH" sslsr yYisrT
B2 &zOHT . dOr" dzH T Mz &zOteH T A Ozfs to dzr DS jdz HL J dat
kpte' LH jdg molasjedgij Cydy ZzODOdzH OD ' ey Misj .

2Ca(Cl 0O)2 + 2H20 = Ca(OH)2 + 21 sl

M dzts te dzO Iz DH' ' dz Y tsdzH Odz0 Odzin@ * dBj@E Is jB O dR0 tc 5 T ¥
LOIIjSIsjteH" W yYrhyr dzH Odzlz HO ItsylsOls"™ dzOHT COts
OLOYHT . EiFOotkPl OdzOk Y tsdzf dz ytsdzH Odzlz  dzj o5 M J E L

Otcyr dzr OYOBO MEkHOd BEAd dcjdz Y"teOdR dzhn © 3d dzj tc Od
s" dzB OdzOte y jteeg" ' dz' CIs' Okzr dzh Otz O r dzr v ybpdaj tsted3C
f O2HOZOdz dzlz'™ dzj Oz YO@OEOWO BO@SH OOAH ' . bz ttelsOY
Q0T dgH ' mMEHr vy yY"OdR dzH O OdzEOdz sl tedz' z dzr L Olsls,
hr CyYyOdz Is"dzB OdzOte Isr wO22AIlsyrh [Hjls'" dzHj Y BdzHOdZEZDO i

lddzsedwdzr y sOLOdzOEZ bDH' My Pk B0 2 Is2OwdAn sk @ dzrB '
DH' ' M"dgjdz €2  dz MkHOODT s"LHOtHOdz Y"Isr dze nh' dz
DH' MiIsj tc' Y sSdzH Odz" dzOH " . 1"zt ® HdMmIsd dzdzw yd v (
d sdz0dzdzsOmkz DbDH' Misj tc’ NYOIOHT . 1 dMisd dzddyry d W3 @ ¢ it dajze
DH' M w B' t6' . 1 EdzOdzH ™ oz Y SdBHO oy O3 @z|r dz'ls C
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1oV do51t 3/ 3fr3 sovodfRrRYGult[] ¢t ®RLU[) W WY MRSR
rdoaeoduv
to1t o1 fusd MRIRY[HSRM [l gV Bl OBEIPL L IM
sovodfrRYGUJ Tt S
DEVELOPMENT OF THE CHEMICAL BASIS FOR THE SYNTHESIS OF
NANOSTRUCTURED CATALYSTS

O jdHddzO ¢2 &zOGkzdz s

Jg. ruBOdzseo OlIs" dzh ©O94r ¢ 23ksMBj MO' to¢
 OB" dzso O bPdzdw ¢2I1s3

. r uB Odzetso Ols' dzH OYk dzdh B jsttifig g Is MIS™ tc daZO G

VYHO'AZz BRBOY OdZOHO COBOddL OltstcdzOtcH™ Mddzalsj L H]EZH'
fsdzd &3j ez emew all MOFganic framewor k) dzj 6" L " dzH J
DH' Misjte" YOtOMmIs' ter dzD Odz

[ i sOdzdste Oded C Odzr Y to iz Wy Qoetbrigd dz f s tiragiateits Odz' D tols 11 1
O dzf s BOY OkOdkOE’ dr W L jwlslsjlz deplsdy jdzjte' BES2T

G2 dgH'  §ObOgEr O stcdzOts, dzOdzasY "t67 dz¥ dBH' € Ols Odzd L
YOWYOdr v  tsdzd &5j sz t6.

¢ dzdzts Is O 1) d WH. O dzdzts 2 MisOIs § tc CamtiLdsistisyedetsidn Is d o3 ekl y Odz
COOdzd LU sifipdets o | 2 d3J s Odzste e Odzd yJ f MOR- metéd torgadié) dz' -
framewor k) . 1 tjLizdz OSSO dmMmdzj Hise Odzd 2 tcOL dzc

B Is O dzdzs & to CCOMBOA MR I | sdzd d3j tso oo j Hj dzO® d ffpdzy ¢

skzEyjory BEEO@IL O’ , ZOdshstekCsktedr j § Ols O dz
COwC Omdy j f sdzd Bj ter .

Annotation. This article describes the methods, composition and structure of the synthesis of
catalyss and the synthesis of catalysts based on megalnic frame polymers (MGfetal organic
framework). Based on the research results of various scientific articles on organometallic frame
polymers, a research work was carried out.

Key words: catalyst,nanostictured catalysts, metal organic framework

salsadzdLalsopdzap ®&edz lsacr dadzHakhr dzapH™w WdL .
cdfalslsadgdadzap- cqddzlselL YDdze Ha?2r" dgHalkz DHI Ci apy
CeLi dzH e yoODap'T BedzcedzHi dzi € f eldze Isls adezO g dzpap H ' Y
CaadzdlsdSadzr y oplkadz viIsap yY"pk Yayels. PeaSCydw d
¥alODHa2Ha d&aScddiadzH’ BelsGi YaBalsr Hadd" Dadz Calse

Dplsil p dzi peaSydwdzap Nhid yallisr e bl Wisap ie d&
adzr YlsadzaH" . sn2iphiClsiw CaladzdlsdSadzr y 3bpdze Bel
CalsadzdL alsop YaBalsr dzm v BedzzcedzHi dzi Gi e dz Isa dz
cdHpaosdzdCadzry CeHepcGicidz adzg" YIsa2H' . Codzs™ Y Isa
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ofepaydwdzapr CalsadzdLalsopdzapHTr Ha?2'" dzgHnalz Is e = dac
saB" dzaH'" [ 1] .

salsadzdLalsopdapHrw cafacrt ~nddBBdwdzr Yy EdzHI pi cl
DodzH adz”" dzals' dz Ba2dzadgr ¢ dgaccacr : Edzi @3 hror dg,
NLU@Hci L Y"dd ¢ iclselz "Laylsror. Codzr disedz Y alsap
hrordzHap DHelslse d@Gayvycallr Edzi dgdzi W EL i dgHi €& Y " d
CodzH" YIsadz CalsadzdL alsopdzap EdzHi pi ci BacYa CEfl
a2 " pdzahr dzrdad osdzi W ELi dzHi € y"der edsec , BedzcedzHi d

pdgHpi clsi € CalsadzdL alsopHT Ha2'" dzHalk dedz c ddzlse
BEM&ZEizGce BodzaHnHT' [ 2] :

lv" dzgH' pr zDadz SalsadzdL alsopdzap ( Is" L, oCcdH, Y
pelysizr f sadzDadz y"pr dzr d@gH" GCalsadzdL alsopdzap

2Ci WHI pi d&zee dz ( ¥ alD' dzD a dg) CalsadzdL alsopdzap (
salsadzdL alsopdzapHrw B"dz Islipidzgz Ha2"dz Isu2iphig

DHi ci dgedz adz" dzaH ' .

31aclatfyr Codif odze dzlslse p Hia pdge ~da dzcaSdel ddzOya da - aadsaacdi
4s0p, c'"d3 cfdpadzz Hap' , yqddzddzHpdzep Y bpdze Is. B.
CalsadzdL alsopdzap (d3elsadzdz 3pdze oS cdHIsi )

bhawya (d@Bebadkzdkz) GCaladdLalsopdzapr' .

6.Aeodzdlslsep (d@BodzeSC kzdzadzr vy edzelzi N)

1 sdzd d3j toedzj toH ° COOdzd L ks tizis xiztz ® 'O fr) fr) dBIs W "H@RHz O tg '
HORBd BOMISOHT [ 3, 4] . ¢ &zO2 H O, 3 s OdzH OtGH T f sdzd a3
DH Misjte' dz2 v BdAOE"™ M BOODMISISrY HOMBE" dZ JjHDE®
Cod3f tsdzj dzls B Otc COlOdzdIsd ¢ Odzrjylz WINLJ dajztb v 'dz" W Ig "ol
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STUDY OF INFLUENCE OF ATMOSPHERIC AIR OZONE AND OXYGENVON THE
MUTUAL TRANSFORMATION OF VARIOUS FORMS OF CHROMIUM
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1 silssdBz B dzd ftetso jHjd" 1 CMyjteddd delst 5 dL kzydd
Yyomlsdyodsd OCIsdods n Wttd CdhmdstesH® (das) (>700
AtesRBO. I sMimlsOdtso dzj dzedj rtesd®kO (I V), Mtss Dddedegc s
24Auw, pH 4 d Bldtsmdlsj dz' des?2 o d&zOy deslsd 10 % MmdedL
otsLHj2Mlsedw 6 MeOodzjdedes M EmMdsedwdkd slshmkzlsmls

34



Al JYHEdRZOSHA 2 dOkzyder 2 YkttdOd ¢sérrfrRsd ) 20nE4

LEMmf jtedgj delst ) . [Ltsde d ¢das ftedojdzd ¢ dyELlsEwktsd
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Bj Cshttes? Mijfjdd otmmsOdssdjddj Cr (VI),
kpteH' B YOMlsdyOdd. [CdfMmdzjdd] RtskO (1 11) 6L
fsLotdww ftojHitsdsydls!, yYbt Gttt B A tetsBO
fdzdL dls' dMSOyjdedj tjLbd sOltse, oL ddSOsh ]

¢ dMmdzdds j diytsdg J 6y O JBd MY o otLHER].
szt yjorj MdasdzgO: sLtsdz, dAs, ftojtsBteOL B Odzd), M

ANNOTATION

The chemistry of chromium in the atmosphere is poorly understood, especially the behavior
of chromiumcontaining particles after theare captured by filters during long sampling intervals
(24 h). Therefore, experiments were conducted to study the effect of ozone (4 ppm) and particle
related reactive oxygen species (ROS) (>700 nmol of H202 equivalent) on chromium
specialization. The redttion of chromium (IV) collected on the filter to chromium (lll) at a
temperature of 24 AC, pH 4, and relative hum
(p<0.001) after 2 hours of exposure compared to the conditions without additional ozone (control
experiments). Ozone and ROS led to some oxidation of chromium (111) to chromium (VI) (up to 7%
for ozone at pH 4 and up to 4.5 times for ROS and ozone at pH 9), and the equilibrium
concentration was reached after a few hours. Ozone and ROS can compessate &xtent for
the reduction of Cr (VI) occurring in filters with trapped solid particles. The oxidation of chromium
(1) by ozone slowed down as the temperature decreased, suggesting that sampling chromium (l11)
at a low temperature would reduce thetatison of the results resulting from the oxidation of
chromium (Ill) by oxidizing agents in the air.

Keywords: chromium, ozone, ROS, transformation, sampling, Cr (1l1), Cr (VI).
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ASSESSMENT OF THE POSSIBILITY OF RATIONAL USE OF OIL RESIDUES AND

OPTIONS OF THEIR APPLICATION
Annotation. Kazakhstan is the largest country in terms of natural resources and is among the
twenty leaders in the world in terms of hydrocarbon reserves. However, the oil industry is one of
the largest sources of environm&l pollution. The production activities of oil refineries and oil and
gas companies have a technogenic impact on the environment, therefore, issues of environmental
protection and efficient use of natural resources are relevant. During the extraatisppttation
and processing of oil, such wastes are generated as oil sludge, oil in storagetamilinated soil.
This oil waste is used in the national economy only partially18%), most of it is used
inefficiently, for example, when fuel oil is bwed as boiler fuel, oil waste accumulates on landfills
and harms the environment. The most dangerous pollutants of the components of the natural
environment, such as surface and underground waters, soil growth, atmospheric air, are oil sludge.
The article @scusses the main aspects of the use of oil residues, as well as the possibility of
processing and using oil sludge.
Key words: oil residues, oil sludge, use, application, processing
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ANNOTATION

In this paper, we present laminar mixed convective air cooling identical heat sources
depicting electronic components that are installed in an inclined channel. The lower wall of the
channel is heated at a stable temperature and cooled by the mixed convection of the laminar flow at
a relatively low temperature. lorder to evaluate the qualitative proposals for improving the
thermal design of electronic devices, this study is aimed at studying the influence of the Reynolds
number, the angle of inclination, the values of heat sources, and the distance betweél them.
mathematical and physical assumptions were verified by numerical simulations using ANSYS
FLUENT. To test the mathematical model and the numerical method, the test problems were solved
numerically. For the numerical solution of this problem, the nurakeailgorithm SIMPLE is used.

The results of numerical simulations demonstrate that the heat transfer increases significantly at
Pr=0.71 and also at 5ORe0200. The results obt
the Reynolds number, the distas between them, and the angle of inclination of the channel have

a significant effect on improving the heat exchange inside the channel. We found that the overall
heat transfer increases with increasing height and width of the electronic component.

Keywords: Mixed convection, channel, cooling, electronic components, numerical

simulation.
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B't6' dzh ' tejllk' CddzjlsdCOMr yYOw®OMmisT 6 dH' .  usd
kOL Otelskz yYtsdgH' D' fr dzr W COOdkdL Olsster BjfM tojls
sd' dgH ' dz' $Cj dj-de WzHOL POHEO w@z ¢' (6, 15%) &jls
YOB' O drw Q@ dz¢ jdz YOdkH' YlsOt' dg¥ ¥ COOddL Olststs’
Y"OHT . [f)r &Z02h O, [ jlOdssczH Odz Iskr dzgn ODOdz B dzj tc
COOdzdL ObStedzOteH Is"Isr d &ZzDOdz EfM' BH' & BO2' &zOdz B
wDpdzji IS"wOYleaH ¢ LIOJsOEm L Olststs ©jls' dzinj My Olls02 0Od

] O2HO®zOdz" &zDOdz pHjBdJ Islsj te:

.1 .t . steOHd, [ . [ tsa0OHj Md, [ . 1 OdzB Ote(d, .1 . | 5t
] O2 HOZzOdzr d&zoDOdz Ef' BH' € BOA" dz YOO 1 IsjtedWds Oyc
4 ¢ dad 6" LG OlQdadLic@lsigtelzn € d dzj IBd DOdrrey MRE@dzefgls'cthi.
(2015) 236241

S T - A S (A [ Odz' wd3. 1.1 ., MOBdH. &. ¢ . , 2011. 1 dts
tejIs' dzgHj COdzr yd2 seC¢MmMdH' dz2 W @2 BH" dz' ¢’ @ "sdzke. m
. I OQakzHBJGEd.. Su0OBdDAHL3ICOISOdZdL OlststcdzOtcH T Y 8 dzH O dzO
EdzH " czHje" HitjlisjtedWdSoOydw toj OSydwmr dzr w € ddzj
rd ewjtedts. [ .1 ., 1 jdee a3y 2. [ ., HOdzls ©OC § MOtedw . .,

Gjlsjtetsej dzn' C @d§ ®dzd L @ srtimzOR.2, 207
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2 Cktefp d&3OcG dMmists
Z.[MMj dzse Olsr dzhn ©O4r s OMY 2
Npdzj ddey ddedteddzc Iz dzd
[ 1 rRH9
3 0L O3,MisDadls Oz 3

¢ dzdzts s Oy d w

c e OdzOH OO EdeH ' o' Mils' € "Ar BHOt CNdz MO dz

s JeOydw dzOteH T j deOHY Bjc@ls ' IS5 ISOtc”’ N "R MisOteH T B C
sjSMmjtejH" , CEflsjcejdz dBpdz' RBilslsjtc ) JdzO2H' , B s
B' ¢ j dz¢ ' X pqdzjd3" Bff telshjlaghizi fdz Y OB OBOE 13" fds g s BH 6
Ster dzvBO'IZz a3 B3¢ " dz J d3d iy d3p M4 dzj .

r OBH' By "™ &zOzH'd¥PY gD dzjzOY " Is toj ydd3 dzH J 3p dz' BJ Isls
Y "tcOdzH Oter-dg'OW " Bz0te" a3 dz H j toj € Is J 4BH" dz yogrdR@d? »(CoRogA B A )
EdzH ' ' M mdwylsr MOkZzOdzOtH OD ' BOWT L HT st j eOydV
BN d3¢ " dzgH" ¢ Bjtejls' dz BOMY Otz Xy 1u24m" .

sl 2" dzH’ MEWGIO] to:) SB'OWOX"™ dz B OMY Otclz 3 D dzj BOY ' dzO
U2 de jde@' Lz, M dBlr L SCADA du' 2Cjlsdgjtae’'., S CADA

1.8 " My

SCADA yn2jm" HJjcGjdg d&3" L daj ?

SCADA (Supervoryory Control And Data Acquisition)- B " dz SCsdiff ! ¥ Isj tedzj toH

Nddz' dzjte' dz ypdgy dzOYIsr EOY' s ftesyjMm dz BOMY OtczD O
BOMY Otelz Y N2jSCADA >ej@fiwd .4 jtcdW jtedwdzr Yy y"ter dzor
3 D dzj Pl D Ctodzlstetsdzdzj todzj o dzj , Isj -~ dzsdzse dw dz' Y Yt
Isj B j e Ols z tc O dz' 3 D dzj BOMY O EdzH " o' Mis' € ftotsyJj
Isj - desdzse dw dz' Y YtsdeH " D" dzOtcd3j dz dzj dfij ORj SCARM M-  dz0 dzC
EdzgjtcC D" fIs* ¢ BOMY Otz yu2jmMm° (1 CS).

pdzj C DGO L 12jf) d w EOYyMOIST dagj HJ ?
ArjtjSljten' Odk
ArjtjSljte BO2 zOdz fr
Adbytf OwOls dzj B3j flj dBodz' dgjlslsjten’ v fr dzk
Al oyr ybtlze ' L Iz
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LOY ST EZOY' sl B00Y ' GRafrOHOSEBA Is | » &zt s Glg™W bz’ Y O k@B
Ny Mlsj2ls rdPeder ¥ ORI O YJCIlsjte Oy OwOlslsr |
BdsClsOL’ ) ybpdsgj PLEMOGP? dzy OHOR jBEHL! §, SCADA
Okr sy b dzOteH™ dzOY T EOY' slsOD' HjtejSlsjtn' > ddOc
Ody s @LOH' , ©HEp GEPHEEEELDO jhkz 1 h ' ds Coffy g &z s p f) O ot
Ih 'HED B} WTOE@OH T | lsj ndzd C Odz Y YroLdsjls CeEwfmjlsk
OYf OtOlslsOdzH ' 67 dZDOdz ¥ pdzj Isd' BBH' jlsbkaej oIl i3S " dzH

2. SCADA dzj G' LHJ '

SCADA - B" dz E dzH' 2" dgHsO@Em 'day j dz' C Is* YU di3r Mr 20 S E A Cls
Of f OtcOlslisr y 3 D dzj BODHOtedzOROdz" Y 1 Y GOty s Pids®@lsAs @ d:
YOBH' YIsOte d3j dz ftetsyd Misj toH * mMsdzr w "M dznj € sdzls
BO2dzOdz' ) % OBH' YIsOte’ HBj df Ese' Istjfikls OR O fiyyil Qtg trimj Pds lsRj1 RS
B"dz YOhTrYIsr ylsO BtedzOdzOMmy O0dz, CeEB' dzgj j B O2 dzOdzgr M
“he' yndjdzjteH' YORBISdHT .
SCADA:
9 ctdsntcdz OO jIstedzjtc hjwBjto' dzghjc' ftosyj Misj tor
T OHOEP" ddzO ddzalsj teW j 2 ip* dz' (YH MY Q ) BBYADHAPAdTirO dfie Y ' dz'
Bjdz YOBHEYIST Yty
SCADA yn22jfy DIcHO2'" di3 s jtcOydw dg B OMY[Otedz'Hw W
stedz" 20 Bz dBsdzdlsstcd dze fjdz f OtcOd§jAAMdA] Iz of jI 2 jSdE]B
HObUdSIsjternjdz JdMiflsjce’ JdzgdeHg@clz jdygH sdp'cH Jtis'j dejH g
s S jkh dzjteHjdz Ypdzgi BOMYO y"ternd&y' dfdtes O3z Isdgy dz'H &:
ypDdzi OV f OtOlslsr "2r dg3dz" W dzj ¢ [tHAD'dz £Q MY Qlzs s ] 1c20]lshs't
Y¥bDdgj HDd t6j$ ypDdzgj Istsel Lydzj@y §"OjtchO'IsdfHj jddc X YOF Hr dzH O Iz
SOdzH O2H"™ Y Ddzj Isiif" degH "’ tej H ' .
SCADA yl2jfmM d@d v BOMYO EdH' t' Mk ¢ BOMY Otelz Y
YOhT VisBEyds Ozlz® Bl 3¢ dz B tcdzj '] OdzOWHOtH' Y Odlsdlsr
stsdz" d&3j dz Y Ol Ote, HCADASYY OR@O@&DKCH Odz S Il tcH j d ¢ s
BOWd O dz fStcdzO dzOB)MtcO ) Of®o Odz SCADA 12 jdzjte'
sOB" d&ZOHT , MtsdzH' YIsOdz tsdzOtc EWH j2 OdzOlsr dz 02 dzg' 3O
NdlsdH’
riSyd Ypdaj 3§ dzdzj € j Isls ‘yM dif) NG lsias to D@ td) OrcUsHz | t§ 'DdEjVW f to s
nh*dz SCADA AN2Jdzjte' dz Y BdzH[O'dezO?2 Isoudp O @@t dz" Y Is (
Mizmr dzH Otec d3j dz, Mizdsd dz 3 D dzd MOty ™ dzH ' Mz &zOteH T
WOottOYyjolkdS O, IsjdjCtsdBzdd S Oydy, 1 dzjdieic jich dgg O,
1 dgjted jIsd¢ O SCADA yn?2jdzjte' dz yOdzHO2 HO B' tc IslltcH
SCADA ylu2jdzjte’ CjdzifmM*"Hj?2 deplsdyjdzjtc Bjtejls' dz@ B

1 Cdzj tcc j BGADA NI 2§ dzjte! L dzj Clste MlsOdzydw dzOtg "
CdB3di3zIs Ols tstc dzO ts Bd &z 0O27" B OMIsOL fn I Q@R EdeHd2ADts
L dzd e dWwdze W WdLd¢odz v, ndddwdz vy 3 D dzj Bd
HjtdGIlsjteH™ Yd° BOY '™ dzO2HT .

T pdzH :B8CHDA N2 Jdzj tef EdzH ' ' Mis' , BOMzyY ' sk L C

Y52 BOEOEHT BOMYOKk NN ' d EdeH’ &' i) MjClser dzH O
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T 1 dBOC0OlOBRY GERDA 312 djt 0dHBO0LOSsOLH' W
YOE §fM'  LH C yn2jdje’ Mdwylsr jwjChjd Clsjk' d
1 CCEdSBGADA N2 jdjte’ "2 BHOLDO S&OBH'T W x " df
BOY'™ zOFDO (e dgoids j mjmil2j Edev ' fls' & L Ok" sl
BOY' ™ @GBOH' .

02§ SjdkejdHj, SCADA yl2jdjt’ "27' GHOLDO

CeEd3y C sfjdnta " dzOY Is T ZOYT'r IslsOODT HJted SIsdteH’ EVYHJ2H'
BBd dz Isj dgH j dgyd W dzOtc0 O dgj 6" L HJ OdzGjdz OYOddHzd, M jdzO yd
OYf OtcOlsy @ di3j dej HY J tedzj ecj Y ' d3BOIs Y OIlsjdz' CIlsjteH j dz
SwIsO2dz" Isd' d3H ' dz' S jdz yNntwwe' Lzej GCEMZ SIsdmdH" .
SCADA Y12 jdygte’ ¥"d3rm T Mmisyf Is"woOdz SJLHJ Dtcd
BSA&ZOHIFr2 ] Y OBH'Y Y jd2 GBHOBHOEH' , " YIsddzOdz § tetsB dzj
fJjtemMsdzOdzi "1 S gtelgj BOY ' Isls' OLO2ISOH" ypDdzj ©fJjtO
NINtGE L JH'

3. [ " z@0L MO&OMr dzH OD' SCADA Y12 jdzjte’

Dz Y pDdzgj dzOYIsT EOYT' Is-5OD" fr GyopaRiy tydizldstd jiids * ®'CqgO 2 J sz
Btsdz' f IsOB" dzOH' . rr OBH' YIsr COdzdBtodzj z, Isjnded$ Odzr
QD" dzf dz’ W YyYSLODOdz fMr dz "MmlsOf s"telz uh*dz nh" dgh'

gdzy j dzgj tedzj 6§ G jdz BSteder dzOdz Y jHJ &z Bpdz' A3 Islsjtc Y O

utsdz” 3 dz Y E Q] detlyj SCADA NI 2]jdzjte’ IsOdzH ODOdz OV § C
hjh'd3 yYOBr &zZHOEZ HtH' Misj tc° 3 &z Y 5B Odz' Y CsdBf Oc
f O2 HOzOdzOH " .

SCADA Y12 jdzjte' YOWO ;3" dz02 Cpofm" fh" dz' ¢ dzHj " &
BOMY OtczZ’0d® Ojlsj'lsCYy 2OIsIsT . I "dz -6 OMY ik Istp s gzdzy tc Y O w3y
s"tcOYIsr ybpdad Ndzgj 3H' " jhEej BHIBE dzgH" € BjtejH" .

ssBf Odd " ZOBO SERPBROYJY ZOGHT Yy OHODOEOE, Isd' dH " C
BOKG dzh @ OL 02k 1h' d2 yilc' dajyrj'ls’ dgndzriey daEflsd dijiyS J e
Eh "ok Isjls' Cljte' daj Mmn2jdgjn', B dz d3jdajHy B delsS
fMlseOlsjedwdr v ptejCjlslsjten’ > OMOEZDO SEd)SIsjmjH"

pdzH ' wf sy EMis' ¥ BOtodzr Y HjWGej2dzjtc-dz8DOg™ 3" fgtcly O f
SE 3 dzG HOWY ' dzH " t6' dzGjdz HJtjCIsjte yn22jdzjte’ dz
NI2jdzjto! dza6@OL B @@@Mr dzH OO BdL dad ME 4§ Y OdzO?2 CE M
OYHf OtcOIs tsMr yybpdzgj BOMYO BdLdzjMis' W f O2HOM" dzgO M &
Y OdzO2 Y tsdzH Odz'Ede@gilIsdgH' O dz €

T zJjN"" dBH JjtoH' $ OAD AzH Oa1:2 j M° Otey r dzr 3 d dzO0 dz0 O dz
3D dz' d3j Isls j toH B"yYdqwls L jtelslsjkzgej, NteH ' Milsj toH '
Hjtejlz Bter zZH OEZDO CEd) CIsjMmjH'

T DOl @ O23sADA yN2iMmM dz O9lstsBOISOdzH " telz'Hdz Y 5
NBWH™Md HDAZH' C kYO YOdkz YOk ' dz OL O2ISOHT
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1 0olstBOISISCBAHA DAz : Y 112 j dzjte' B"ter dz X" &g Mh r zOts
O " teRBOROtGH " O oulstsozOEsds Oz dB'OHIS . Otclsls' OIS’ dz
My dz" BH' OWYylOtzpw®' &BIBE dH' ¢ B

T DOhr ylr yl®O@@o G&AMBDA 12 j M n2r 30O DclsIl tecdz G
pfM' cjmj " "dgr iy <Cnh: NJibe' dzt €Mt L Bsd&zDOdz € j L
Bjtcjuw .BOMyYy Otckz StelsOdzr O B3d dz Odzr i Y OBHT Y Is(
sStcdzOls OH T .

T r OODHOtr MYy Otcy @@ " ddzO ' Milsjdz "ryyoOdz SJjLHJ, S
LdWwdzH " IsJ L OtcOH O OLO2IEzDO 3 D dzj 1 Ctsdztse qw

CEd) ClyMmin’
SCADA YO&O2 y"d&3" i " Misj2H"
SCADA yn2jfm’ Of f OtcOls" Yy XbDdzJ BODHOtdZzOBOA Y V!
SCADA BODHOtdzORROdzr vy Y OMOYIsORBOMr dz BOMY OttOIs' dz
¥bpdzyj " BJteH' . stsdzf ! v Isjtodzjte Hjte] ClsjtoH’ EWH ] 2
NN2AJjM poOpzisytcHdizd dz syJqoOdzOteH"™ Y OlIlslsr HdmE ' ¢4

SCADA yn2jdzjte" dz' w y"ter dz@ o

dlztcj SCADAY 2 j fiy°
sd9jdzejdz SCADA yu2jfm'  dad nh ¢Ctsdif sdzj dzls Rémotes j H
Terminal Unit), HdMY ] sy, weateCTermitanni@toz]ts talsGRddr Godz!
¥ I 2 j ) CofinmuBication System).
DOMr ylOOEdi3d d&z20dz B OY " dzOdzOIsr dz tsBi jSIs' 6§ Is' € jdzj 2
BOMY OtezH"™ Y1 j'ezh OQMstg Brlsd 20O dz tsBI jCIs' Hjdz OY ff Ots(
YDday d2OY IST ZOyrils tj @d" da jy DAz | BOOYIO tc O Wz O
Bzdz sdftesy Mstedzr vy OY Oz dzOcD O IseL ' dBH' Sty 8 Isj
1 Offy Otckz BE dzd3j M Hjtej CIlsjtoH E MicHj jOizH 3 dz O O ¥ deq I
NILJjacy Ofrdac OO df dzO d dzls j oW j 2 ) lsig MiTY WD dzlea) dz OEN® A dzO d
COdzZOdzH Oter dzO Y tsMr d&zE DO OtedzOZODOdz Y s ¢Zh © -PYtr dzo
NdzC jdz2 St 8 lsj todzy © i3yl 2 fnls OddgyddjwinlgOtcr  ydjjtedz * dy j Stel®
Y4 dz8 zO O dzOH T .
RTUH Odz MU 3pdzj CJite"M' dzhd HJifflsy bR ] misQuBDdgr s
Yn2jfm tejls' dzHj Hjtej SIsjtoH" BjtokzH' w € jdzj M’ Ote d;
N d dz' dzj te, tcOHJd s N4 dz' dzj o QSRPBlokt eds '@pMe" Wsdgrdzj W t
N4 dz' (GPRS).sEB " dgj My y"ter dzOr dzOtc fj dz'tadgn " 1l WY jdez' BiZ' W
Nddz'egj yYtMmr dzOHT
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SCADA IRt j 112 ) &JseHsjOda sdkOeH™ W ' h ' dzvjg' v
YOh T yIsOD' IljtedddzOcdzi’ ¥ B dsClsOE ( RT Ut dylotals dzdejGede
(PLC).

1

sktejls 2. SCADA OLp dgO ddunizO 2

tuMHjtejClsjtoH" h 50" tedzOdzH " telzh 7 j teg Isdz'dAHIg " ' @B H
HOIydSCIlsjtedj Y sfyr dz0 O dz, ts dzO to i demtstedz" Y fi
sl todzj defi Z@E HEsSr MOdgH™ ¥ HjtejCIsjtcH' BOY'" dzOlz
Of f OtcOls EY®dzn O 620 Hzh ! ¥ 00" dzO dz, tvu BOY'" dzOkh v

CdBOdzH OzOtHT OdzZOH' Y bpdaJ BEZOtGH'™ MBWD' Y "6l d
1 ODHOtdZOBOZOAZOIs' dz ksecd S Odzr ¥ B QUsHiABtcdz@xEL) de@ix,
f OtcOd3j stcdzj toHf[ ZBWOY MDA WIS. Yy HJjWGE ]2 dzEtg tedlz] 2@ O
stsClIsr Yr fpr dgH v, Isj B j tOlkztcOdz | r dzoOdzH r dzr v |
NT dzH Od3H T D' dg, B3O M O dzr ) D dzd BOMIZO&OtcIsdz dzB OF
YOtcOf O27 d3 desc S Odz" v s ] @ PP @B idzO G W) dzis AP lic @
RTUDO YOwOmQda O BOIMW Otclz 3B 32 H dzn 'sTHO jctc HRO O dz”. )
Y"ter dzD" dzOte toj Is’ dzH OdzdzOMIsr ttOH T ) O PUCH ] dz' t
SCADA O©ODO BRkrdz yn?2jdzjte' d&zgj dz Oy fyr BO22 dzOdz -
EdgH " o' Mis' € HjteBjM Ct@Bf' ¥ lsjtedzj e Okr MiIsr cOH T .
pdzj e BME | s 6B PWICMlsj toH * BOMY Otclz, di3pdz' d3j IslsJ te
Y BdzH Odz’POE&Hj'dz  O2 " ted3gOh r dzr O , | PC WEdS ydw dzOte
BOMY Otelz Y12 jdzj o' Otey r dzr Y1 G2 dyQs0@ dif) sy /W (ste'lsdz O
Y sdzH Odz" Mis OO BOMYOwW JURYy Y dOHY® J D digis 3 OWC
BJtPH'C. B' todzj " | ' dzH Ote BEB2T MisOdzH Otcls B 5
a3 a3E " deH " CIsjte d3j dz BM"dzls Oty ' dzf BODHOtcdzO &30 dzO
mMdwylsr ¢cOY"™ dzHT é Ijnmndsdzsedw j d&3j M.
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)l

U)oz Bj stedWdz PLO Il 3 pdzie RAGJUE' LE' BOMYyOkkz Gt
Bo ' Bjlslsjte Y2 OB fzORH S dRISKIAD A fipf 19 dzj. to° C
fr dgHT s dzj Bj stV dr Y Oyf Ow©Ols Y"twOdH O’ x OdD
k' LB jClsjtc'udsdy @xBleal ¥'Ols0, Gd&OLH' W s &G L c Oz
ypdaj GBS slstsdy dir fjhlsjten’ YOd&lsdHT .

O HOHO g 20 d dals j to WSy 2jfid O lS(CHEMAO)D O EWH j dzg Jdz H j to
DHilblsjy HjtejSljten' xddzOk Mmjtee jtodzjte' dzj dz HJ to]

Hito | B@EBR] stedzj e yqdrdgstor NN dz HjtjSljteH"
Bjjtsil jdz¢' & B't kOfMr tdOdkOE )2 8 il ditds dz O
BOMY OLOH', Odk BOMYOdXPlE,] SEikElls v tzOh ' Bj tog |

Isj dzj o3 Isted W Oty r dzr R®WYd BOOHOHABOWLPE Yy Od
Yrod3djlslsjte' .

1 OY'" dzOk -z i j cOYdw dzOte € jL " dgHj Bpdz' d3j Isls
N Bitejls' d S’ ¥iIsjte dzjkyunjs QIsdlfdz fip j dedidty B0 Ys'ts
AN23jdzg RTU, -B3) G BORILOHEP QIS OHT .

SCADA BODHOW&ZOBOME ¥ % OMOYIlsO®ROM!
SCADA yn?22jf d3D dz' o3 jOlsis jmisHO'tc d3 p dz & ) 'dLozO Y HSACADA D dzj
BODHOtedzO®BOdz" ¥ Y OMOYIsOBOM" dz@ w € j2B' t6 d@ZOW' L HT M

1

[ sdzd Is stSECHRD:A Y112 Jjdzj t6° Mrdzd ) OODHO2 ZOtcD O OtedzC
BOODHOtedzOBO MmO Qdz. 51 j tcOlsstedzOte f OtceOd3j Istcezj toH
rdz@ B OUdEORGIc™ HODOJ dzeGjjdz dBwBpdz Isd ' fMls” ststf IsOtcH
BOh ddzO0dz" OHOMRdz" W Y Ols™ Mzr dzgmr L. B OMY O OH ™ .
 jtoj Slsj tefitbttsygdgdy RTU, PLC dzgj 39 Bud $lsPiGe  BYGEBISHC
Dtclslltocdz" 3 J tedzf teH jnj ¥zfdz®@2 w 'z .dzC [ Wind@ dzr J, M JSHj IR B2 He j;l
Y82 BOMr dzOdz Mk rHr Mr &z Mk OO0r MY dz s E © QPO dzQite
mMr2rylry yYys2dBOHOdz "ryYYOdz SjLH] MEZHTeMsHYOd " o
Cj2" dz BBpdz BBilslsjtce 4 ddzOYIsOdzZOH T ydz'de] Gdzhhr dgHQ
BOMY Otclz BEdRRB] M d w o Géststc's ORYDiclz 1 dzj d3j dzk
Ok Mis' 6O O&OH' .
1 Oyr d&®kU, PLC ypdzg | PC BOY' &zOk h Ot OzOdz’ dz
hgh"  BHjteej "2r &3HOte (bpf' tej M [BSiMCEDIst LW®t) Yy
YtsLODOODT h mMu2rylsr vyisrvw VY "2OiRUZOEOAOBY " iar 2 j 0 H
BODHOtedzOdBBOdz" Y Y "tcOdzH Oter fJtemtsdzOdz0 O f Otc OO0
Y ODHO2 dzOt" dz tejlslsjkzej BNABE dH" ¢ BjtejH" .
 jtojSClsjtc BOBLEOE M INOQddlsstc f toslssC tsdy s dzC
Okzyr d3H " M(DVEAN) Y jtee " dz' S Is' dgH GAdXO § toiGj " delz' d&j td'Hdz X jydiz
B'-Bc tc' d3j dz B O2 dzOdzr fylsr Csdzf+ s Isjtcdzj o dgjdz Y "to
Coht daRAN., Cdt' " dzh §, CJVYU' toj B" dZsHzj toq 'Isdz' d§HIS ‘dz"
BO2 dzOdzr fpls™ tcOH T , B"dz SCADA XYNnN24iMm d w Odzr fi
a3 BS " Hzf o §H
vsOtedrlt "dz Bpdz' Bjslsjtc BOLOMr dzgh® EOYT sh O IkOW
sfjteOydw dzOte d3gd &z HOB' dzH OtGH ' MOy IsO2 ISCARPAB OD H (
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ADVANTAGES OF INTERN ET AND WEB
PLATFORMS IN EDUCATI ON

dBLOGZ PREIOBS" L '
[ OcdmMistcOdzls ff tetsW d dz/ dzsG 5

SOLOAMSd2 bkddoejtemdlsjls ojyHEZdOGEHd & Glsdsh j dd

(sOrvffdfc),
O ZBBOIT , sOL O

¢ dzdztsls Oy q v

I fkOl! | ©OMM&Olsteds O sw ftoj &k jMiso ® ©BELOL B8
sjodtszsedd, fteddsy jddy d MO . 1tejHddsyjd dj
sfdMOddjd d Mysmsesd dr dMisd Lo Odd™Y &O kisS

s dzt yJ 9" J Intgulms svédplatforms Google classroom, online education advantages of

studying online.

The Internet gives us many opportunities. It is the most useful technology of modern time. It
has a very important impact on education today. Teachers and students use the Internet every day to
search and share information. It is impossible to imagineagidmcwithout it nowadays.

However, the Internet is a doukdelged sword since students can Google answers without
really searching and remembering for themselves. There are many other negative impacts that the
Internet has on the minds of young studeBtd.there are many more advantages that outweigh the
disadvantages.

The year 2020 has shown educators the hardships of working online. At the beginning of the
pandemic teachers, students, parents and the ministry of education have come across all the
impefections, like unstable connection, the little knowledge teachers and students have of working
online, and the unfamiliarity of internet ethics. This has changed fast of course.

Ministry of Education of Kazakhstan conducted many online webinars to éethdrs and
parents how to handle this situation. Such international companies like Google, Cambridge
Assessment Tests, Oxford University Press have also provided many free online webinars to help
teachers all over the world and introduced different tegchnd assessing methods.

But the most important role in that situation was given to platforms like Google classroom,

Microsoft Teams, Yandex School to provide tools to make education easy for everyone. In
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Kazakhstan teachers all over the country workeantke an online platform with lessons and
exercises for students of state schools called Onhektep. This was huge support for the teachers
and students living in rural areas of the country. For the people who did not have a stable Internet
connection,the Ministry of Education made video lessons that were shown on National TV, so
students will not lack and have all the possibilities to learn.

Teachers learned to have more involving lessons with their students and many students have
become more open uiscussion since they are not surrounded by other people so they can share
opinions and not be shy or embarrassed about because they are in the comfort of their homes.

Students can now study at their speed and contact their teachers to ask for hegubackf
on their works. Parents can see how their children to study, check on thelrewellthroughout
the day and talk to their teachers even faster than before.

Digital Learning Platforms like YouTube, Nearpod, Socrative, Kahoot, the Smart Learning
Suite have made the lessons more collaborative, fun, and enjoyable for students and teachers as
well. [1] Now the teacher can show anything, any example, like 3D models of a skeleton in biology,
videos on how to speak properly using vocabulary and gramm&naglish, films about any
historical events in History and Literature, maps of other countries in Geography, etc.

Google Classroom helps with the organization of teachers' and students' academic work in
one place. Teachers can conduct online lessons, thleaee the handouts for the lessons, assign
assessment tasks, track studentsd progress an

Kahoot is an app where everything is gama s e d . Every student | ov
competitive and fun. Teachers love it because itisye easy t o check each s
revise any lesson with quizzes and other games.

Other gamedased web app is Quizlet. There are many already prepared fun quizzes,
vocabulary tasks, study reminders that both teachers and students love.

Socrdive is a web platform to conduct almost any type of assessment with the possibility of
tracking studentsé involvement in the | esson
multiple-choice tasks, and so on.

Nearpod helps teachers with evéigy, with planning, assessing, teaching, tracking the
progress of the students and now it also can be used with Google Classroom. Another great
advantage of this platform is that it has more than 8500 lessons and videos that teachers can use for
free. [2]

Crash Course is another platform that helps in teaching History, Chemistry, Computer
Science, Science, Literature, Biology, and many others. . It has videos about every topic on these

subjects with a fun animation that teachers can use in explainingubgscts. [3]
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Every day new platforms and apps appear that improve the state of education, making
students more independent and help them to educate themselves. They have changed modern
education for the better. Teachers nowadays not only teach andsiedesss, but also make them
more competitive for their future in society because in the XXI century everything is done with the

help of the Internet.

s dMs¢ dzdlsj tcOlslzter :
17. https://lwww.g2.com/products/nearpod/competitors/alternatives
18. https://modernweb.compéardeckvs-nearpod/

19. https://thecrashcourse.com/
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METHODS OF INSPECTION OF INDUSTRIAL
BUILDINGS AND STRUCTURES.
MODERN NON-DESTRUCTIVE MATERIAL STRENGTH METERS

Nogin Stepan Nikolaevich

karaganda Technical University

Inspection of buildings and structures is a mditinctional, complex, organized and
responsible activity that requires precise compliance with the norms and standards of the
availability of all permits. Access to all works, control and supervision of the technicaticoraf
all building structures have organizations that work and operate officially and have legal relevant
licenses. All this is a set of organized measures and actions to assess the entire technical condition
of all building structures of buildings amstructures for industrial purposes, all this is carried out in
order to develop and develop solutions based on this assessment and further the need for various
types of construction work repair, reconstruction or demolition.

The main set of work on the sy and study consists of several stages:

- completion and analysis of all existing project documentation provided, analysis of past
and previous planned surveys;

- inspection of structures as well as individual nodal joints of the building with the help o
devices and sensors, such as laser tape measure, strength gauge, crack gauge, UCS and methods f
studying the monitoring of the technical condition of the structure, building;

- identification and spot and general photofixation of existing defectsfudgshs and
damages of building structures;

- processing of all survey data, execution of defective building statements;

- preparation of a technical report, including a list of identified defects, supporting
photographic materials, calculations, explarabf the causes of defects and the consequences to
which they may lead, recommendations for the elimination of existing defects and damage,;

There are several methods of inspection of buildings and structures:

0 visualused at the initial stage of the gey of the building for the purpose of visual
identification

- ultrasonicone of the special cases of the acoustic method. It is used to detect hidden
material defects and determine the strength of concrete, as well as to determine the depth detection
of cracks in concrete or masonry, analysis of the quality of welds and the thickness of metal

structures;
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- electromagnetitised to study the structure, thickness and hidden defects of foundations,
underrail foundations of crane tracks;

- radiometricd usedto determine the density of concrete, stone and bulk materials

-neutrond used to determine the density of concrete and stone;

- electreopticalused to determine the vibration parameters of structures;

- the method of separation with chipping and the wetlof compressicare used to
determine the strength of concrete;

- plastic deformation methedsed to determine the strength and deformability of the
material;

- neutronused to determine the moisture content of concrete and stone;

- pneumatieused to defrmine breathability;

- acoustiein the narrow sense of this term, it is used to determine the sound conductivity of
walls and floors;

- thermal imagingused to determine the level of thermal protection of the building, to
diagnose water supply and heatisigstems, to determine the zones of abnormal overheating of
electrical appliances;

- leveling, theodolite survey and photogrammetsgd to determine the volumetric
deformation of the building, as well as to determine the foundation sediment;

It should benoted that in some cases, to obtain the most accurate and reliable information, it
is necessary to use methods with partial destruction of the body of structures. For example, the most
complete information about the strength of concrete can be obtairtedibg cores for laboratory
studies.

Tests of building structures are used to confirm their sufficient-beading capacity, and
can be:

- carried out until the complete destruction of structures (allows you to determine the
maximum loaebearing capacitgf this building structure);

- carried out before the calculated loading (in order to determine the sufficiedidaadg
capacity for the design loads);

Based on the results of the survey, a technical conclusion is drawn up, including:

- a description bthe identified defects and violations with reference to the object, a
description of the causes of damage;

- explanatory photo materials;

- graphic materials of the survey (plans, sections, diagrams of structures);

- references to the requirements oflthmg codes;

- the settlement part;
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- conclusions and recommendations;

- recommended schemes for strengthening structures; All survey methods are divided into:

- nonrdestructive;

0 with partial destruction of the structure body;

At the stage of inspectioof structures, it is necessary to determine the exact values of the
strength characteristics of building structures. To do this, it is necessary to use devices for quality
control of building materials during the survey of buildings and structures. beksak some of
them:

1.The ONYX2. 6 shoclpulse strength meter is designed to determine the strength of cement
concretes, mortars and other composite materials by the shock pulse method according to GOST
22690 during technological control of products arducdures, inspection of buildings and
structures, on construction sites and hydraulic structures.

The device can be used to determine the strength of bricks, hardness, uniformity, density and
plasticity of various composite materials. [1] The device &lalle in two versions:

- ONYX-2.6-a device with a twgparameter measurement of the strength of the impact pulse
and rebound in the range from 1 to 100 MPa.

- ONYX-2.6 LB-a device with a twgparameter measurement of the strength of the impact
pulse and reound in the range from 1 to 30 MPa for the control of light concrete and various
materials (brick, plaster, composites, etc.).

For highquality concrete, the device is used

ONYX-2.6 WB with twoparameter measurement of the impact and rebound strendjin in t
range from 1 to 150 MPa.

The device Iis designed to operate at ambie

a maximum humidity of 90 % at a temperature o

“‘:\lk.‘
Fig. 1. General view of the ONY& 2.6 device [1]
The device corresponds to tledinary design of products of the third order according to
GOST R 529318.
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2. ONYX-1 material strength meter. The OS is designed to determine the strength of
concrete by the method of separation with chipping in accordance with GOST-22680ing
techhological quality control of monolithic and precast concrete, inspection of buildings, structures
and structures.

The device can be used to establish and correct the calibration characteristics and
dependencies of shoglulse and ultrasonic strength metefsiondestructive testing.

The devices are available in two versions:

- version 2ONYX-1. Os. 050 with a load measurement range from 5.0 to 50.0 kN;

- version 20NYX-1. Os. 100 with a load measurement range from 5.0 to 100.0 kN;

Operating condition® t emper ature range from minus 10
humi dity at plus 25 A C and 4 below without
pressure from 84 to 106.7 kPa.

3. The ONYXSR device is a modification of the ONYX strength meter andeisigned to
measure the strength of concrete by chipping a rib in accordance with GOST-886ading
technological quality control of monolithic and precast concrete, inspection of buildings, structures
and structures. [1]

The device can be used to adish and correct the calibration characteristics and
dependencies of shoglulse and ultrasonic strength meters of-destructive testing.

Operating condition8 t e mper ature range from minus 10
+25 AC and timeidtuoewconaensatioroup to 90 %, atmospheric pressure from 84 to
106.7 kPa. The device corresponds to the ordinary design ofatitied products according to
GOST 1299734.

3. The Pulsal ultrasound propagation time and speed meter, modificationrRulsais
designed to evaluate the properties and flaw detection of solid materials by the time and speed of
propagation, and the shape of the received ultrasonic (ultrasonic) pulses during surface and through
sounding.

The device allows you to detect det'e determine the strength, density and modulus of
elasticity of building materials, as well as the sound index of abrasives according to -the pre
established calibration dependences of these parameters on the speed of propagation of ultrasonic
pulses.

Main applications:

determination of concrete strength according to GOST 18824 Concrete. Ultrasonic

method for determining strength " for technological control, inspection of buildings and structures,
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including in combination with the method of separatigth chipping (ONYXOS device) and the
method of chipping edges (ONY¥3R device).

- search for defects in concrete structures by abnormal speed reduction and by the shape of
visualized signals of ultrasonic pulses;

- assessment of the depth of cracks;

- assessment of porosity, fracturing and anisotropy of composite materials and rocks;

1 - 8

Fig. 2. General view of ONYX. Os. 050, ONYX.. Os. 100 devices [1]:-housing; 2
drive handle; 3hydraulic cylinders; 4, Ssupports; 6traction; 7-steering wheel; 8&ledronic unit;
9-USB connector
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Fig. 3. General view of the ONY-6R device [1]: iL-shaped power bracket;-Bousing; 3
electronic unit; 4graphic display; 5keyboard; 6screw; #drive handle; 8adjustment groove; 9
platform; 10USB connector; 1imounting bolts; 12power piston; 13chipping element; 14-

screws on concrete; pressure plate; 14battery compartment cover

Fig. 4. General view of the PULSAR.2 device [1]: delectronic unit; 2through-sounding
sensors; 3surfacesounding sensors; 4keyboard 5-graphic display; 6connectors for the
surfacesounding sensor; {USB connector

- determination of the elastic modulus and density of materials.

The device is available with a basic setting, focused on heavy concrete of medium grades.
For other brandsind materials, calibration and adjustment in the user's conditions is required in
accordance with GOST 17624, GOST 24332 and the methodological recommendations of-MDS 62
2.01 of the State Unitary Enterprise "NIIZHB" for the control of the strength of etmnaf
monolithic structures by the ultrasonic method of surface sounding.

The device provides operation:

-for surface sounding with a surface sound
mm with a dry contact;

o0 for endto-end sounding with entb-end sounding sensors on an arbitrary base with
contact lubrication, or for surface and angular sounding with dry contact (cone nozzles).

Operating conditions: temperature rasige om mi nus 10 AC to pl us
up to 80 % without condensaii, atmospheric pressure 84 ... 106.7 kPa. [1]

Thus, devices for measuring the strength of building materials by thelesbructive
method are only a means for determining the main characteristics of materials, which should be the

basis for modeling therpcesses occurring during the operation of buildings and structures .
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ANNOTATION

The purpose of this work is to study the impact of pulsed waves on hydraulic structures

caused by a moving layer. To model this process, we use thedihressional continuity equation
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and the Reynoldaveraged NavieBtokes equations (RANS) for incompsésde flows of three
immiscible phases. The fresirface movement captured by using the volume of fluid (VOF)
method. The accuracy of the numerical models were tested using the actual laboratory experiments.
The correctness of the model was shown by comgane numerical results with the experimental

data.

Key words: Dam break, moving be®@OF method, RANS equations
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DEVELOPING STUDENTS MOTIVATION TO SUCCEED THROUGH PROFESSIONAL
TASKS

Begaly R.
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Eurasian National University
KazakhstanNur-Sultan city
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Abstract

This article discussdbe theoetical foundation and disclosure of achievement motivation as a
psychologicalandpedagogical problem. The question of the development and formation of the
students achievement motivation is considered. The thesis reveals the professional tasks solving as
the means of successful motivation. For the development of high achievement motivation student
must have a formed profession image, which will give a personal meaning to the educational
process.

vl 2 dz fdssusHjot©Oydw, dBelsde, SCbpoMm'Bd dBslsdetsyfpr tols’
Dtej C i’ dzgj dBslsdoeo Oydw.

Keywords: motivation, motive, professional motive, external motivation, internal motivation,
motivation for learning activities.
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Tursynova T.B. Formation of motivation in the classroom using critical thinking
technology.

Annotation. Innovative changes in the modern world determine the need for a creative,
intellectually developed student. The student should be able to think independently, analyze and
solve difficulties, and clearly know where and how to apply the acquired knowlEdgéeask of the
teacher is to train the student to learn, as well as to help the student form the abilitetiusation
and seldevelopment. Teachers know that it is impossible to successfully teach a student who is
indifferent to knowledge and teadigis, is not interested in and does not understand the need for
training. In this regard, in the modern field of education, the task of forming and developing students
' motivation to learn is faced. The technology of developing critical thinking is otteeafiays to
achieve high motivation for cognitive activity. The skillful use of the techniques of this technology
enlivens the lesson, and students become active participants in the lesson. The activity of student:
increases, the interest in the subjeeim studied is aroused, i.e. positive motivation is formed.
Keywords: critical thinking, motivation, technology, educational process.
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STUDY OF METHODS OF RECEIVING VARIOUS REAGENTS FROM INDUSTRIAL
WASTE WATER
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Annotation. The article considers the nature of wastewater, assesses the degraslofidis, and
also offers a number of methods for water treatment, whichdw@sme one of the leading and most
urgent problems of outime. Due to the currensituation: the rapid development of various
industries (metallurgical, oil refininghemical), agriculture, transport infrastructure and other types
of anthropogeni@ctivities, wastewater treatment is one of the leading andhupgeblems of our
days. The need for wastewater treatment from all types of pollution occurs qu#héey of the
water under study does not meet the generally accepted regelaieunents.
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Y DAz Y 5D Oter Bsdzj ¢ &z dzO dzr f sdzd di3j tedzj teH' W Is" Oy IsT
BfSCtosttecdzL dBH jtodzj dz " H' GOBRBO2HT, wWDded Y BOOLr ¥
CHjlIslsj IbYOGedgH " Yzlsd dzdL Oydw Yy OMmOkz uh' dz ofid ¢ wdsjstcc Oc
OtedzO2" ytsdzH™ 6D dzOtGH'™ ylitee' L " dzjH' . vk WhtstetOMmr
EdegH " te' ' dgjdz CjdzjH" . [ M LOIKOGHT B"LEZHO, OO’ d
BOW' LT uvdOtey s OdzOte, ZzOMmls©Dr h L OlslsOtc Y " tcOdr dzO
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B BE T dz. v OB JdODOIISO CiLH M j2I" d2 Y OWO 3 O O dzH
BgCtesW zste©® L OdzOdZM" L HOdH " tZODO Cj2H G Snuh ' Cjdzj
00" dzH' Mz dzOt?2 FOWO dzh® Y GEdzZOdZO B jtejH' . [ dStsB o
HO EdgH to'" MisjteHj HJ BOtdz Vv IsjndesdzsEdvdaeHyY . §f @ Up
Cibk Cijtjs BOGdJFtcEiaPhty 3H j tcH CEBJ2IsC jdgH j
Adtod3j dzls Oydw Ow DV dO®) i OkpYo Is QL@fgsf ©O2 H ™, Oz jte' G
Csdzyj delstc@ WPy, Mredd dis S dzj sC O BOMMOMr dzH © dzj d&3j M
cOCyYyqdqwv oo BdtsdOmMmOdz Y EMOOdZH O S Odz0OdzdL Oydw oo
ddz' Istedzj 2 H" dzj di3j MJ Is" ¢ABYODNO) lddal' ) " EHedp HAZH § tg cYj Qedz’ frif* =
Nd &3 Oh T lsyr dzOte" dz dzj B4 iy N JBej YsMOl" d o dlsOd3d deH
Bjdz Edz BHjte OdzEHO Yy BdzH Odg" d&zOH T . [ M Y020 Y
YSdZH Odzz DO B S d&ZARBO2HT . 1 "dz YOdgH r By Gsipyte® * i Iz dBO telzlz i dis ' Cic
BOtGOH' . tdydteSkezdvydwy Oty dzr OO dgH ' Mk zOte € E «
Mk IsOIsr dz MEZDO B O2 &zOdz" MIsr . bdzH " 8’ MIs' W HOBE" d&zO
N Olsrtg. [ OO" dgH "  fdgjdzO=cO Mfedicly P B FRBPdtgr 3O B Ot lz
stels Odzr W dzBEjlsd@jdalz r.dz@ Odz' ff IsE L ') OO@LOQdz@iz ,E LW TWialzd Mk HC
And s W drlzjy Bidtsdzsedwdzr y WOCIktste dzj 2IstcOdzH O2HT . uv OB
CEdzj o3 "dZDO2 MO s’ to' ttedz@dzd L dsHOIL O tes @ A3 Tt sy F Yinls @] |
L dz LOllsOtt CH@Rye"” &j dg "Isj fizj 1, YONJl Jd&B3ifMm ELG]
OHOWMBL Ols Hj daigs) Iz dirj 20 " Cs@n PO Isphdiz@MridzsQ HE J ' iz Yy 52 3O dzC
LOISOteH™ W dzj ' L G stsB " B 1L Qlddr@Gtdz g dz'O dzdz iy MY
agr h+owg YydOdzdHIsj te, W J dzts dzHDefe, B Ofigy Grd dz,Ols i Pfgls d W
YN2idz2' w OCIsdols' dz' 6" dz ddzededtedzj 2Is' dzH J t6, Ed3' to
Drhyr dzH Ote do3j dz ' dzls' dzj te, Is @B'dTds ' fighiz toyj KRS clg|@fclr QkntD tockizd
IsjfijisjWwH' 6" dz B"LOIsr dgyll2J dzj ts. 3. 1 jbls®" ¢ OCIkdo

= ==

EdejoigC B dzHj CEf YSEZHOROH' . wk Y2 B3OzOKL" dO CEf
d2rf Ebk Cjttjs tfyr L Olsls Ode" YE IsyjO g Q lis'lstfj Is" ,dzj ) B
B Ctosistcc g tc dRelzj toy jodg * &AM dZBZOR HT . 4. [to' 8" dz¢ j
CER tlsjc', OLBIr BOt tstclsO Islitc' ddrjj fplpd < yotsAsds®@ dD@i

Cef CEeEdzj dBH] BBAZEZT I &g dO dzQ s 8O Idrehj ‘das ‘tsdsjlsde ¢ d3d Dt
HORBEZ" BOMYO Is' toh Ddf d&jsH ‘W. N[sP'T dgOUEOO2 HO OHOML Ok
BgCtosW dzste Odzr W W istedzOMr HOBET Mkzd W Ollsr BOCIsj to
Mkzlsj ¢ dO2HO BtSdOH'™ . 5. [t fheds ' dzj izt 2@ dz@P$ O dizd &
Y S00OtDr dBsdzj SEdzOdzr L OllsOte. [ dzOte iz pdgjts 2 1EOErO@T @
StelsO@DO Ldwdr GOMOd Ltste. [dStsBdbdsedwd Y E

OD' dzgH' MEdOLH' &OMSO2HT . [ t¢ OdadEdd darky dp@d lslsOtaiEd
[Slsje' &2 v Bdsdsecdwd v YOyjlkk' & ¢' ([1D9) kOLO
Ih' dz OOF dgi' MkH' Y &Sl seOfn" &jd B' ©Ej I dd'

Isj tcd3tsMisOlsy O 20sucd ¥ jszZHW . B O 33 d3j dds j @W o' azH
Ctsdayj delstceOydvw mr dz Odz" Y IsO22 ' sk QY MifstOuz0hO dp ridg' 0d o
[t s &z j dz tslslsjc' dz2 W Ctsdzyd dzlstc Oy d pHf)rrps © O dpr tsydlsiGekalzr |
PLjdHjG' IsOLO MkzHO [J1D9 Ijw 1 &c/ dz. uv@s @O dzinkz
Mk ffp1 20 &e/ &z OMfOLk CjtejC. bDdeH' to' MPOEOH PdzdzOR ¥
EVYHjkEZ YOyJlIs. [Gite EdgH' t6" Misj e OOD" dzH T Mz &zOte

sdZzOtH' IsjL OLOHO kOLOEZOE Cjtj¢. [ d¢ tctB@dE@sc dW
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JVY CltcHjd ftesBdz 30, CEf hrOrdz dgjdzg SldgHjdz CIs'
SOL OkZzZOEZH"™ W OdzOdzts@T Btsdzr' f Ol tctsBlsT Y OlslisT Y OdzH T
DOIsisT YOdzHT YIsOte RISttt OdzedL d3H Jtcd3d dz OtcOdzOMmr

BOPwFO O2 ZO&ZOH' . [JCteststce Odzd L d3H § t6G J slslsj 6" «
ST wOAISY" hyO O2d20dzOHT dzj d3d Md YOO ISEMJ2Is’ dz BO
BiSdzOH ™ . 1776)y. Il sdzt sO BOKHOY cOL" dzZHO d3j sOdz B

OdzO! tolBE Cloststed Odgd L BH jtcH ' W B dz ftetsyj Misj BJ dzg ' dz
BOMISOf OdzO! tctsBIs'T sOL OdzOzZHO YBdzH'™ D' tcdzOlsy Odz.
BjlsOmzj ¥ 30% w[2 (SE® tolsjc’ HgSMdH" ) OdzOH T ,

ltesyd M Cgls Odzgls j dz2$ HJjGjdz YtSdgH" 6D HO Y lltejH",

E"t©OHT . vl 8 dzcjdz " dzeO, jCjte sdz Ok’ 8 &jlsOd
6jls' dzHj YtdzHOd &OHT . [ jlsOdzH " Ohr sk € sdzyj dak
Y SdzH Ode' ZOH', B BOYY @ WsBBL O&TWO Y OODOdH O !

stelsOmMr dzh © OdzO! tetsBIsT Ohr sz ftyj M’ BdtGEOL O dzlz |
d dzZH jitleH'jls OBz RdzH W H O. #jBJjB' sdz jdzH jtoH ] dB3Odz W
sOMIsO2Isr dz YOdzH' YIsOte IsSC EBY GdzH ' pde'Otc g @figkOMH *  * fif dzO
ZOMOHC O] dz2 Istodgb '™ Otz MBI C tetststec Odzd L dgH § to B J

Y SdzH OdzOH " . L dz' Y st OdzOte dZzOMOHE OH O " w' ' dzj
LO&ZOEZMN" LHOdHT tOHT . [ "dzO2H"™ O9 OWwWd¥gkzicy ' X PO OO DB
Bl ndzsdascify pAc Y Y sdzh OdzOH T . [ " dzH GRISHIF tc dO tc dpORM § Csoli™
(OL tslslIsT ded d3d Md WshWw stedz ) EVWHJ dz6 § dz Bd € tetstst
CEd3 emMizlsjSCIsjte’ dz ElsddzdL Oydw Y OMO2H'" |, pdef3d St 215 to ¢
02 dzOdzH "™ tGOH T . glzdz WdH fjdz2 Bt OflsOtcHOdz SIS o

BJCtosstce Odzd L d3H j toH CEMR t6 o3 dz 3" dzO2 H ' e st
sEdR lsj ¢ HIBSSMdH' (ICle'd3b'tc tytod Pdzdiz O LY ) H jidsOdzD O
YOE' fMm' L mjsfeigrdfj HJ, B' tcOY Ctsdayd dzlstceOydw CEB
OHOMBL OYO L dwder dz CJjdzls' toj H' . SEflsjGcjdz EdzH &
OsdtsMW jcOHO CE X tolsj CoCy dz SdHj figlz’ den jC ErBjjte H jdzj A ¢ dzts
ftesyjfm' 34 ydetckzhif RudgfCten ™ ks (WWjClso Hjf Isj Ols
3 ODH 02 dEQjtcdjCH * . DOL 'te OlsdsmW¥ j tcOdg CEdRR tlsj ¢ H
EfM" BH' Clsjtc BB dz ODONIsOtc Iz jdz tceEdz Olsy OtcOHT . ¢
EdRR to' dzgj Y Olsj tc IsecdzjdaH j., fifdc’ Ofmibazjes ghsfij e tcy @aj Y 3 €
OHOMBHOt Isrdzr i Oz nh'dz B"dz ftetsBdzj BO Btsdz

Ao st Z&zOd&zOtd ysdHOdyr ZOHT . [ d&zOte CEeEds Gl CfM H
BEd&zOh OV 0O S jw YsdHOd &Okizdzt Bz &8ss fils Pzl OztzPte’
COL" &zOdz kOLOd&OE 1h' do. slid Stsdd sk’ d&j d

Q2 d&OdzH" tkz Oty " dzf L Ctsdzsedw dzr v sGQYO B iy daag v O db
BICtotsBlsT 1 IsOdesdzH Odz + Ctsdztse d W df 5y O3 O LAY IsiOdg tg c6cb%) C
Yrhyrdz eOLrdzrw (30%), pdejl CE ljslsOL iN@BQ dzls 3w dz( JL ® J
GOLHOtW dz' w Y&y OMm" . DOWH' YISOtHT ZlsddzdL Oydw dzO L
J"dH " yjte' dz' CIs’ N d WZj Le@ sl © d2O daizptO€ Odz 3% jOr' ' fi
Stec Odzd ¢ Odz" Yy sT w22y hisr wodgfn Oty Gfipg'" 20 QAR Y fis@®isOd O
Y BtcDOEZDO d@BHABE dzgH" € Bt H' . CCtsdzseadw dzr yomp®L O

dsfji2n" . IldtsecOL Odzz 1uh' dz Okzr dz " Otcld H™ dzr Lric OF @
EVH]J2Is' dz2 L OatsSHISOtGHT W OO'" dzH' Mk dzOte' dz, YOdzls L O9
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YOdzH " YV, IsOp@izOdz" ¥ OO'odeH "My flstkOte O sy " dz" W OO dzH '
BB&ZzOH™ . 1-GGQy MiF)] GPJ tcOIlsztc OHED. Myildetsc QL' of)'daid 'H " mixlzs dfox
srls2, ciddvyHO CjVW dzgj dz Y tsdzH Odz" dzOH ™ .
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5¢)¢dDuuIpRV LI 31 37 S rér13Jv3 oécu3z frr cfJrvu

¢ lsd Bl AL gL OC " LT
1 Ckttfl BOGdMmists
40CdBOjo 0O vOkzdzi ¢BH
qr dzrydgdls j ¢, Is. 9. ¢. ,
[ OB s&@z dzO0tc r 2 BOH d dzd
Q4O B3r lsizhr
[. PEkjLtss Olsr d&znOYr [OBlstMmls' ¢ 3C
3 0L 03,sdaRS j dzls &

b1V JuvdARC

DOL 'IEEWHO HOLOYMISOdZHO I1sOBJdOd YbDdzi Y OMOdzHT
ypdzagi N Jjllsjdz sOffr ZOdzH OZDO Ispkzj #WHIsj § BHBL OF dpls Otz
D0dz0O Y O2HOd dzr f Y52 302, CEteh " dzjfp d3gj dgdzj G j Isls |t
¥ Olsy Od®YdzOdD2 Y OZDO BtsdzOH' . sEfflsjcejdz jdzH jteH | @G
ytsdz MOz 3y pdegj Y"ter dzr ff MOZOM' dzh @ @OEaPY E&idan 'O ddf @&
sls" tor f HOM 0DOdz jdzHjteH] YUt ' L  dzé¢jdz CEeEfflsjcjdz
Bdlkds Isj ¢ ytdz y"ter dzr i MOZzZOM" dzgh © D OdzO Jj 3 iy, Mts
Y "ter dzf MIsOteHO  O2HOdZOdzr dzOIsT dz Mz JEds € Isy #ej 2eldzHdz t6C
Y ZOIslsOD" " IsOts, tcjLd RO CHN BB OO zOWZ] Cls@®tc X D dzj

jJtejChj yYsSdzHOd MYO dj BBE §f SCjdZjH' . [ OYOdOHO
CofMm' fstc” dzgH Otc Y O2" dzZH O OY §f OtcOls Bt ¥ "ftg © dg' dzH ' YO figh
Odzr dzDOdz Edz' &3 OGS OOt Bdlskzds OdkzzH O Yy tsdzH Odz

BB BBz C jIslsjteH j G Bdlslzdsdzr w Yy tsdzH Odz" dze Ow fpr d3d dz |
b 5 dzHAEY2, BdlslzdgH T LitelslsjkEzZH' W > OwOh O jlsddazilz0 OozH " ff
LOslsOte IsEtcOdzr 0L OYMlsOdzgHr ¥, tiMmMj2d ¢ ypdzgj hjls
BOY OzOzOter dzO® Y ' fjy ©h © h sdzz ¥ O O z0 O dz.

s' &z MeoOBd®d B JdBEdEZBHR ZOX MisteOS ydvw, B dIlskzdddz
YO2IO0 EVHjEZ, f tdddyldfiskzdgsHd® dS Ooydw dzOdz

bHOMBL OIs IsOtedrn "™ dzH © dzj sdzdIs Y pdzj 4 Y4 dzG° IsOf H
Y OlsyOdz L Q90 By OR[' t&B d Is z d3. [ Y4 dzé* OHOMBH Ot dz202 L O«
BO2 &zOdgr MiIsr cDr'h BEOIjtedOdz tojls' dgH J , MOL HOdNE OMO«
ElSC"  LBj2Is"d2 "HM MlsOte Y OMOEHO  O2H OOz dzD Odz.
Y"ter dzf ilstr Yy B O2 d&zOdzr fylsr c0Orh, BOdZ L OBBHOE N bDdzi Bk

Il dlszdzdzr w M "tcOdz" My © dJ B sdzlz ' 3 D dzd B OdzO d&30 dz'
Cjdzls' oz’ sdzr Wi jteggj 2dJ Yy Odngdzizr (dSjd&gH" dz' €,
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fpr dzg0" hIsr Or Is"Ilsyr tedzr or , OHGjLdwdz ¥y YOMdJIsisj
GdHtsWtsBIsT YOMdJls' ypdagy Mk yyYO ISEL " d3H " di'" dy  d3d
L' dzHj dze dzH ' € C J EyjSdse jdz' ds'E)L,’ d3Hfj' di lsey' " (S EfIs]
Yrhyr dzo Ote0 O, " dzls' dzjtc Bjdz Is"LHOtGDO ISEL ' di3H ' d
Mdf OlslsOdzOHT [ 2] .

Ildkikzds sOGBdOod Ypdzfj Y OMOdzH'™ Bt J ¢ 6 X' €l
1 dlszds d3" dzO2H" w Ok'lcOds el teH j dB t5 d30'OtelzHdz'Y d3H ' B s dz'
Y"tcO2Is" dz2 LOIISOGH" W Istsdzr' Y Y "tOd3" Bjdzg' " L, HJ
sdzr W dBtsdzj SzdzOdzr vV 1@0H 00, O&BEPHREp @R dzO0 € jdzj ' HJ
CEtefnj Isj88-8 5 ;i#01, 5f 0,24,0; Si 0,57,0; Ni 0,20, 5, fMmtsde d&3j dz y Ols
dz3E dzh jitcCi g, Cr, Co, Ni |, Mg [ 3]. I dlz®dz w L OlslsT
NT dzy " d3Odzr dzr vy YOMdJlslsj te6 0B jU% j Is tzflzn® dz O G@@kls dziz,3 5 Oh
BO2 &zOt; OHGJjLdWdz Py @y p iz QGzd®wOOEBIS! thH ' d2' ¢ ' dzj
40 % JWPR" dzdzOtc; Bdllzdder w Yy OIS dzf 0", Is"Isyr tedz" T
Otelsls™ tr ff ,-40 8otlzdzw Y 1 B OQ fis¥ @zlz! Is j dzH § t6 -QY ,t6 j @L H O u@sddzH B2
OfmW Odz! Isj dzH * Y hjyte zezp tz, € OBk 5 fodizis Qo dzff 1 § B W d dzH |
BtSdzOH ' . d MW Odz! Isj dzH * Yrhyr dzhOte OHGjLwWdzry Y Of
ypdzgg Bstelslsry yYyOmdils BjtejH' , OwOdzO®BEME@Y j tc B Y
YOMddslsjt' dz W dzOh OtedzOk" dzO Odzr §f € j dzj H'

IdlsEdg Olslsr €12 dHj Mmm2rylsry yYyoOmdjllsjt' dai dJ .
OfRtsteWiIsr L OIs. TA9&7VW 3HDzizj gz'o d dgfdzj dzgh Edzd o j temdlIlsj Is®
vdzde jtemdIlsjls YL d&BjIsCjtc’ v. ) Otedzgj dzdz B dlskzdzdz ¥ 0O)
otstctsdzt ODOJ gedzgpdzy Bdllzdgdzr w jw OdzoOhyr IsOd3h ' Mmr
[1].

sOBdOd iBPbBz dzgj 3 My "NO2rtc Ispte' LH', OLBLIsT,
Dtcls Il tcdz' B IsOdzH Ots B Ot Iskz'™ dzH "™ dzOter dzOdz Is" tc Ols ' dg,
s OB dOd lisHsjists ‘Ofigls j tc° dzplsdy jM"  dzhj HO2HO BEd&zZOIS' dz,
sOtcOdzOOdz CEdR temMikzlsjCIsjtc ytsmf Omr (
stccOdzgd COdz" v jto' IsC " hiIsjteHj Jjto' sz Otyr dzr (1 CMlstcC
"fNOY sOdpOdg fislO®tc” dz (Bdlslzddd desL HF Y " BlsOMIsr ) y O2d
tcj Ststelsddze DH ' MIsjte' d3dg dz BEMZ § OdzZOH' . sO0BdOod B(
Y"BHO" :-Bddg'zdggztsL H T Y " d&3H Ots, h Q271 todzr Y " e3H Otc,
BdIlszd3d dztsL H T aB3d dzj e OdzH &K@2 ( M D dgs Ofipls Btc™ Mmr dzH T OOk
B 202 i3j dz MOdzr Misr tDOdZH O B dEO2 dz@ Y" BHOWGH'™ W Y "o
mMekje" Yjbe¢ &z SM' L BB § CjdjH" [4].
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e x:m:-.;uﬂnq?l"‘?:»m;— AR 4
™ _ - .t e

dbtejils@BdOod Bdlikzdiddzr w IsOBJODOIISO € jLH

vsO0BdOd Bdllzd fstcdzOWRZOEP B @RAZOWWZ dgjs™  Didz] SlitcG ] BE

1. 1 ZOfMlsT (f &ZOMmlssor j) Bdlkd: IkOBdOd hEG' O
Y BsOMsds RIS j) M) wejd SN2 dgHj BEBEOH' ;

2. 1 jlls' € (fsojtwhidesiisr j) Bdlbkd: yjtH' W Bjls

3. DL EBYd d j) BdbEdh jyteHgO RidiaajOe GodzH "d3EYSS ) f (

Dl iz RO jIslsj o' dzj -BRuOKZ) G tAWEELOHO Nh  k
CNAIH] BBSEOH' YpDdzaf Msdz BB2" dzgh © 3" ClIsj dzj H'

1. 2025 Agj Mj et " dBH ' iy djs Ists di37( s 20 ofusro®ts T ) ; G/ T

2. 2025 Ay ML’ d&zO' b 3 D dpj SO SN @z ¢ Olls’ &z
(Isr or LH' DrOdO figr/ dignd® ) ;

3. 2025 A Oy Yyr hisr D" 250 Otels r O 1 LlsHO dp T'Is E1d3j adg) fy o3

vOBdOd B(dlskdz, DHJ IBlsgjv,z FeddeicieC b dzls | tl2OfzH ] Y 5
Bdlkzd3d IsOBJODOIISO Mdtj ¢ ¢ j wsHzkzfni i) Q dzHhOded 'dzaO@is Ists der

yDdzj Mtz MOkEZHO §O2HOXOM &z hjSkjkzd . wvOBdO(
Bqlsizds EdzH' t8' Mlsj SEB' S YGSdzH Ody &ZOH' .
litlslsjbdjtenjd Bjdd¢' & BdoOdHO2, & d02 &

kN2 tgh ' Cljte' dZ W kOB®ROGEBIBE sy @k ' GO dzH O’ dzO
L' d&zju' (wktjls 2) [5]. Jsdlkd djd y"d HjR ©h
BSdzOI™ dzH' D' Odzy YsOdzH' [ 6] .
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dktojilrC2f CERjC' d3j dz Odzr dzDOdz B" dzgO2 dzr Yy " dRdz' W
YOYIsOD" ) yDdkjj ZEvEcj ZH jsdg Y Oy lsOODr ) CEt' d

4 sdzr d3j dz, d3" dzO 2 Y " d3H Otg" dzH OO’ sOoBdOod Bdlkzd
BO22 dzOdzr MiIsr LJtelslsjkz d3" dzO2 Y"d3HOter dz EWH Ik X Ddz
I z02Mh 0O, B'L d&"d&O2 yYy"dBHO" drvw y"t' dty Is IsIz)te.O dz

Bumymoei Kabeikwa
Aya Kansin KoliFaH Keyek

AsimKsla cy Kabamot

Kym mylipwikmep

glztojild "3dz02 y" "3 dz' W Yy "t dzr fiyf

r OmOdzH T (s n dzdiCAOfzrY) dz' By d Ispiz''dge © d3" Y OD'" dzOdz IsOB
BB" 202, IsOf CEM tc 3ypdzj ISOYISOIsOMIsi Wislsdzy ¥zOdz, p WO
Cted CddzGls® € X pDdzj ¢ i OUsdzHedst€dr) dzcE jdrlz drjfilS z d3 B sdz' ff

DOdzHE KlszakOC EEdBHT Y GBdzH™ D" dZOtGH O XY SU-PBDO OB VAL
LOIIsOter dz lLH' €M L ISOLOZzODOdzdzOdz € j2 " dz2 (Isjtejw
stelsOh O Is"lsyr tedzr YYO dj Y OdzHT Y.

vtsls” YY Odd cBlaHstdasizlz 3 pdzj B OMY Pls @t dels" 64O j ¢y QiglzHdz
Yy Bdzh i3y dz Odz" dzgOIsr dz Edz' d@3. [Islsjc' d3idz Isslsr yIsr gckz B
ldlskzdzsdz" w B"dz Islltc’ YOdzH" Y BdlkkzddDO Y OtcODOdzH O 1,
s"tcOYIsr .
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stej Sddzels' € BdlskzdiHT Y DOt hisgzd3tf O KB @O B3j d
rHT .cOlslkz Oty " dzr hr DOtOH T . ctc' Yy Otc©2 , B"dz Y Od
fpr dz0" hIsr oOr Y ts0Ot" Bdlskzda Odzr dzZOHT .

stsRBYf OzdzH dtedzj dze j dz BdlszdgHr h d& " d3" dzZO2H" EWHJ L

QY & Od&OH' . [ " dzH O Bd Isdkdtelj o dzg v e €dz, o5 6 W' dz o
fgwylsr ptlited B't' Ck' ttkh' ysmfOkOt 3d' Y sdHC
YOmdjlsSj dj Bdbkd OkZDO I &S dH' ¢ kEZOHT . dd «
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Abstract

In recent years, the automotive industry has become a pillar industry of the world, the role played
by the automobile in the daily life and work has become increasingly prominent. In the car
navigation retrieval system, whether from the perspective ofevelr speed, screen display, or
memory management, it cannot meet the needs of users. In the design, the retrieval algorithm along
the road of facilities retrieval can not only improve the retrieval system's modular structure, but
also introduce the ideafdhread pool. The whole system is divided into ttmeelules: phenotype

data structures; merging algorithm;-Bree+. BTree+ and phenotype data structures being used

can improve the search speed; a new road merging algorithm being proposed can improve the
retrieval performance.

Keywords
Retrieval algorithm along the road; thread pool; GPSTEee+; Car Navigation Screen.

l. Introduction

With the increase in the number of cars, people are coming to the concept of an ITC
(Independent Transport Commission).tle transport department, the services of the information
system, the control system, as well as electronics, are highly used. Thanks to modern technology,
the relationship between the driver, the car and the track is getting better and better (p.Tlhep. 2
unified navigation can be navigated by the car's motion screen system at that moment on the road
and this is the basis for a general navigation system. TH®w@43D GPS positioning of the
vehicle offers vehicles the best way to get to the looatibhas precise scheduling of road, path
calculation speed, it can also be displayed on an electronic card and ensure a way launch. That gives
customers a transport or nearby locations or hospitals and further data, about a given location, as
well as shwv its position on the display. (p. 3).

The difficulty GPS on the marketplace is prominent representation is the information search
system. The Enap and the facility search jointly called the information and search engine in the
area of scientific studieand designs of GPS. It is executed via information folder retrieving, which
is the purpose of retrieving the information folder. You need to use the services of public services,
petrol services, inns and further services, as well as make a list, wpidsénted on the screen, so
that you can get data regarding of the customers' locations. On the electronic chart, a file search and
data analysis are requested, information about which is displayed on the screen at the end.
Navigation data retrieval malfigtion mostly has several aspects, such as: object information search
velocity is too |l ow; the information folder d
lot; retrieval objects in real time may be achieved solely in the vehicle or diréloion of request
features, features more subtle; electronic card display is very big, because of this, text distortion
more deforms. (p. 4).
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Il. Materials and Methods
Object search we can search by classifications, such as, keyword search, Pinyirmresdesice
search, and others. The contrast between all types of search process exists in the implementation
process and they are all almost the same. First, you need to receive the necessary data from the
extraction device and then create a list of datexing results based on the Index list; Secondly,
you need to continue searching for the information list with the Index of the list that was filled in by
the production and is important for getting search results; And the last one is when the uster wants
know more detailed information, the program will update the search and show the information on
the screen (p. 5).

Data retrieval system is the heart of car navigation system. Most noteworthy feature related
on the data is retrieval system. The structofehe data retrieval presents on Figl. These two
modules of the facility retrieval and thenkap carried to the data retrieval system. To get a data file
extraction, the search engines first finish parsing the data information, then make a list that will
displayed on the screen. Parsing data according to the classification of patterns oflayenulti
color screen, extracting data file is an electronic map.

Facilities
classification |
retrieval

Peripheral | |
retrieval

5 3
=]
_47
=

Phonetic Retrieval and
retrieval || analytical
- processing data —
Facilities Keyword information
[71 retrieval retrieval || | production list

Domicile | | Screen
retrieval display

Retrieval and
analytical
rocessing
> data writing
Ipoinl. surface,
1

+ 2D E-map
! E- map }— ne, word map

3D E-map —! graphics

- Data retrieval
Data H system

i

Figurel. Structure of data retrieval system
A. Advanced Architecture Note

LayerO1 arerovided externally by all the functions of the NOTE. Layer02 interface works
with the LayerO1 functions and directs or opens the subordinate layer interface Layer02 includes
functions like managing and scheduling notes and it's the only external intdrfeecprocess and
operation of the note is the responsibility of Layer03. Layer03 shows the sekted functions
and is responsible for all the processes that relate to the search. In NOTE Layer01 is located in the
" top " Layer99 is a generic NOTE rfational library that provides NOTE to another Layers and
provides a operating process, a access of data process, an analytical function, a jump process and &
ranking process.

The search engine is mainly called Note. NOTE applies a hierarchical moduékéotine
code simple (p. 6). The NOTE consists of two parts, which includes different types of search and
works with search, this is the first part. The next part deals with monitoring activities with the
media. The first part is the user interface andndludes responsibilities for returning search
responses and the API function. It is necessary to divide the NOTE into several parts so that each
function is clear (Fig.2).
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Figure2. NOTE structure before improvement
B. Improving thdormat of Data Search on the Road

Chinese plate consists of a fraction with the size of the square is 10 km. The grid ID is the
center coordinates of the grid file and the unique identification of the grid files and grid base for
extraction. The main dravalsks of the data warehouse are when traversing to position the grid and
when searching for the corresponding grid, the filtering speed is very slow and the extraction speed
is too slow. We use the-BBee and the phenotypic data structure to eliminate theelouse
disadvantage. Bree+ is the information warehouse tree of the index structure management. The
phenotype works with information storage. In this case, the information can be obtained
immediately and displayed on the screen with the search tesmgllaas the search speed there is
much faster.

Primarily, by applying blocks and sending, the information is stored as blocks. The grid file
consists of 16*16 sets, then the set is divided into 8*8 blocks, each block consists of 32*32
sections.

Next, sone information is stored with an index, the rest of all the parts are stored with each
other. Services, such as, catering, shopping store, car, housing, sports, vehicles, education, culture,
etc. are included in the category of road objects. The systatiatizncludes a little group. The
control piece of the data stores the size of the record from a file named PSHAREE.

Lastly, the received information file consists of 3 sections. The name of the text should
separate all existing names in the file, beeahe name of the text is not exact and not fixed. Phone
number, zip code, and details are also highlighted after the Area Code. For example, Taiyuan, the
required information saved in PSHAREE 101, the name in NAMEE101. In a set of blocks, the
name of thenformation blocks comes with numbers, such as, 16th block, blockset36 with the name
block16. The information block of displacement is record in PSHAREE to storing extra data.

In general, to find the necessary information in the share folder, we mushauddotk
folder; the share folder examines the name folder. The data store in Kiwi code is a designation for
an object that can be used to filter the classification of the object; the coordinates of the place
through which the car route is calculated dme distance. The data can be read in the information
stored in the shared location folder. To find the phrase folders or the name folder, we use the Area
Code.

C. Search Algorithm

Combining roads with a set of points is a set of points or a data modtiexthacts a note
and a path that is responsible for the basis along the road. A road link joining along a road with
criteria such as separately with another road with information about road intersections, an angle
between 90 and 180 has requested peromssom AutoNavi. The merger of the road through the
angle is not perfect, because different attributes of the road can also be combined. In this scientific
paper, we want to propose a new algorithm that is responsible for road attributes, this allows roa
attributes to combine and merge roads due to two intersecting road triangles. Express roads do not
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include roads such as, general, urban, or small streets, but include large highways such as, Highway
26, or expressways (p. 7; p. 8).

[I. Results and Discussio

The judge for evaluating road attributes is used to determine tHexPress road and the
Srh express road. If the path of the first segment is a highway or track, the first attribute of the judge
of PreEspresso and Srh Express is equal to 1. If #ik pf the first segment is not a highway or
track, the second attribute of the judge of-Bspress and Srh Express is equal to 0. If the forward
is a vehicle segment, the Next Express is equal to 1. It is important to know the node of the current
link - the first point, the next nodethe last point. To connect roads, as in Figure 3, we get segment
connections according to the new algorithm.

Figure3. Road merger diagram

Let's take point A as the lowdsft corner, point B as the uppeght corner,and the center
is the Radius. X ,Y direction is the file coordinate, which is the vertex of the lower corner of the
blockleftX, blockleftY (Figure 4). SearchLeftALon, SearchlLeftALat, SearchRightBLon,
SearchRightBLat are vertex and the code for the XY dpates of the direction of the block file.
MeshLongitude =2588049000, MeshLatitude =122889000. MeshWidth=9217000,
MeshHeight=6145000 (p. 9).

| & | @
T - \e,d . c' “‘;‘ )
/Sigi‘vj' - 0
w‘ )
P
Figure4. Determine the search range
Bl ockLeftax = (SearchLeftalLon 1T MeshLongitude
BlockLeftay=( SearchlLeftalLat T MeshlLatitude ) [/ Mesh
Bl ockRightbx = (SearchRightbLon 1T MeshLongitu
Bl ockRightby = (SearchRightbLat 1T MeshLatitud
Then:

BlockSetNo = Block _ x / BIkDivLon
Block _ y/ BlkDivLat* BlkSetDivLon; (2)
BlockNo = (Block _ x%BIlkDivLon)
(Block _ y%usBIkDivLat ) * BlkDivLon;
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Defining the search range (Figure 4)
The algorithm for determining the distance of Parcel is shown below.

Parcel Rangeax = (Locationa x 1 BlockRangeax)

Pa@ cel Rangeay = (Locationa y 1 BlockRangeay) [/
Parcel RangeB ax = (Locationbx 1 BIockRangea X
Parcel RangeBa y = (Locationby 1T BlockRangeay)

ParcelRangeax, ParcelRangeay is the number of dgipdrocks in the XYand the block
was in the Mesh system of coordinates. ParcelRangebx, ParcelRangeby is the number of-the upper
right block in the XY, respectively, when the block is in the grid system of coordinates. Locationax,
Locationay, Locationbx, Locationbythis isthe longitude and latitude of the allowed range of the
plot separately. BlockRangeax, BlockRangeay is the longitude and latitude of the current block.
ParcelWidth=289000, ParcelHeight=193000.

The search and result range is limited to certain quantitiel,asifive hundred meters, one
thousand meters, five thousand meters, ten thousand meters, twenty thousand meters, and thirty
thousand meters. For example, if we search for "hospitals”, the search range first searches in the
nearest five hundred metersititloes not find it, the radius range is increased to a thousand meters,
and so on. And if we need only 10 hospitals, and the search returns more, for example, 50, in this
case, the algorithm is ranked by distance from the entire result and selectartst h@. In this
way, the radius search reduces the range of the radius.

The radius = (20 (last radius)2)/(number of retrieval last time)

In this algorithm, there are two storage blocks; the first one stores the results temporarily in
a storage called wking memory. The second block is called the result memory and it can store two
hundred records. This is good for GPS operation; meanwhile LayerO1 can send grant requests on
the screen. The main task of the search algorithm is to extract the results éronertiory and
deliver it to the user interface. How the algorithm works to search for results is shown in Figure 5.
In this process, compiling an index is an important part. The result memory stores the contents of
the index and outputs the list, and thekiag memory will be free.

’ UL | Layer01:Note

Open transaction
NotelD_t

Layer03:Note Layer03:Note

Layer()2:Note .
- List Controller Along route Agent

Ex \L niTask

Send request ake i .
10 execute make Make list index
lisf

Get list from
result memory

Ul send make detail request to Note
| I

Close
transaction,
suspend thread

Figure5. Retrieval time diagram

The search algorithm along the road searches for the entry and calculates the rectangle (we use the
link path for the paragraph). For example, if the city is Taiyuan, let's take for examgieehef
3.0 * 0.8 (km). Tablel.

181



Al JYHEdRZOSHA 2 dOkzyder 2 YkttdOd ¢sérrfrRsd ) 20nE4

THE STATISTICS OF PARCEL RANGE IS DISPLAYED AS FOLLOWING

Place Shanghai
Latitude 287106880
Meter 2979
Longitude 1119079680
Meter 845
Parcel 2979x845(3.0x0.8)

Tablel. THE STATISTICS OF PARCEL RANGE IS DISPLAYED AS FOLLOWING

The algorithm for searching along the road in time takes-¥3D milliseconds. On average, ten
links, takes a maximum search time of five seconds. Table2.

LINK NUMBER OF THE STATISTICS

Destination Route distance Link number
Security gas stations 35km 10
Aba pickled fish 36km 10
Adon restaurant 37km 10

Table2. LINK NUMBER OF THE STATISTICS

Note: Car near the airport in Taiyuan. Optimizing the data format and radius leads to improved
system performance.

V. Conclusion

In this scientific research paper, we investigated the search algorithm in the navigation
system. To begin with, we had the whole system divided into several modules, such as, Layer 01,
Layer 02, Layer 03, and Layer 99. The first layer works with the note and Ul and is called as the
front interface. The second layer is responsible for managesmne planning and is called the main
interface. The next, third layer works with the search and label functions. Our last interface, the
most important one, is responsible for noting the other interfaces, working with files, accessing
data, navigation ahranking functions. And also with the help of the algorithm for searching along
the road, we have significantly improved the speed of searching for results, which was the most
important problem in our time.

In our new algorithm, we used a data strucusig a B tree and a tabular data structure.
The Btree is responsible for storing and managing the information index, and the tab is responsible
for storing information and data, as well as increasing the search speed. Our merge algorithm puts
forward anew idea, increases the search radius as well as the search speed. Generally speaking, the
article presents the results of the performance analysis and the results of testing the algorithm, as a
result, the new algorithm for searching along the road daie\ae high efficiency and functions.

182



Al JYHEdRZOSHA 2 dOkzyder 2 YkttdOd ¢sérrfrRsd ) 20nE4

9.

V. References

. Broy, M. (2012). A Logical Basis for Modular Software and Systems Enginedriregpry

and Practice of Informatics19-35.

D., B. P. (2010). Developing Re@lme System with UML, Objects, Frameworks and
PatternsChina machine Press

Guohui, L. (2019). Research on Vehicle Autonomous Navigation Systarbin Unstitute
of Technology 92-103.

. Huang Jing, Z. L. (2011). GPRS Tiia Statistic System on Android Platforr@omputer

Systems&Apllications141-143.

Hui Hu, Y. Y. (2013). GPS Receiver C/A Code Rapid Acquisition Technology Research.
Journal of Information&Computational Sciencd77484.

Kewen, L. (2017). The FPGA Design in Vehicle Integrated Navigation Sy$eming
University of Posts and Telecommunicatio8€-98.

Limited, A. H. (2020). A road combined methods and merge device.

Lin Zhao, Z. Y. (2012). GPS/DR Vehicle Integrated Natima System Based on Central
Difference Kalman FilterJournal of Information&Computational Scienc7712779.

S. Parsa, O. B. (2015). The Design and Implementation of Framework for Automatic
Modularization of Software SystemBhe Journal of Supercompug , 71-94.

10.Shi Junyong, Z. X. (2011). Study and Implementation of Heak Traffic Information

Navigation Terminal Based on GPRSmputer Technology and Developmgehi1-174.

11.Xinging, Y. (2017). Design and Implementation of Navigation System for SimuBased

on Android Jilin University, 53-65.

12.Xu Shilong, L. B. (2015). Analis on High Sensitivy GPS Navigation Methétsdio

Engineering, 37-39.

13.Zheng Rui, C. J. (2019). New Algorithm of GPS Positioning in Incomplete Condition of

Temporal InsufficienSignal.Journal of University of Electronic Science and Technology of
China, 496500.

183



Af i HEZdOtSHd 2 dObkzyds 2 YkztedzOdz ¢soérrfrRsd ) 20A0G4

Jefi 11 {8uvRrR o1t 01 JusrR rrvesRMm [ JIR[?213Im 1

 EdzH OMtso O PMJjdz [ teB T
1 Oz ydzr 2 tokz Cr2emjdelsjiCds o0 © s zdzW dzH O ¢

21 o4yt 9]¢ dsBddz dzf » Htoddztsy jded?2, detseo’™ n Isg
Cslsster | COtHd dzOdz! dzts d3j dgv ¢ Is MW jtelz tBKOL 59 Odzd
f sdztsy d dz dzO y O dzts dzs o 52 L te ] ydgwtetsodL Oydd ot
HJ Wlisj dziu dzgty)fislieds s © d  H tsfy dcloj dztOm Isf sLredsdzy jIs f jJ e HOL
ZzOodetsdzj §j twOLodlsra o MO J BlsHOdM] dedz" §| toj ¢  s5dzf

] fsfmdzoddd tls 01.09.2020 GESHO (-miiQwpdbsf Oj
slsd3jIsddz dzj sBr SHIFBRiEOMAzEOL ©J dsdP'< ¥ J tGOLtGGBtslqu
cs ozt dzr § GsMmikzH OtcMmise j dzdz" | d yomilsdz J Ctsdi3f Oded d
tcOL tcOB 5Is ¢ d d ftod dztsy § dzd v ddzsmistc O dzdzf: JdetesC s
oLOddiBer GsHdesy MislstelzH dzd Y4 Miso s-slsgg Qfgdz: #f. to sWiIs 8 dzff

it stedRdtese Ol IsyGuasEase dyj MSd) § zZOkWsted' , Sk’
Yyl csots2 L Csmdmisj dgr § O3 HIES?2 ss ©OMmdd e .
Rd&zHEfMlsted™ { dzj Sbtetsdzdzscets ®mBEYj ded™ L O 4§ sfdzjH

Bsdz hdr o' Ml d JjJ4 EMfJjna Iza;dzqqqaotjlsrﬁj&dzlah‘jc,‘ﬂcjis‘
HsMiskY dsfils d d e j 6h j dzMis o 59 Odzdz" 3 sSBtcOL 5O !
PHsodzj sostews s fslstejBdesmisd Eyoh dafmw ofMmjnr oL tcO

1 O dzWHdz d&3 ftcddzgj etsdy sy JIs § sydzizy d Is Applé Ap z dzv tc
Store, (bt HOBAJiEEs OOj d &E5S52 0Pted dzsy j dzd 2 H dzv
i Pad, ybt MmMtMmlsOo dzv j IsC 185 4FH/@z® LGy dittc dcirsoyty tezf]lQ . 5 |
Exd WwWodwe Isfmw dzj Slsi j d3dzj d3tOE deudbiplst o4O Is § rizt @a' $ o Qaigdfry
tcOL tcOB tsls Odz' HdzVv ddss 6 sd deidsittmj' i flaswOhfif - v e fmMjn ot
MOosMissw Is j dz' dats 3z dMmfidzj Hise Odzd © BOIs j e d O dzO, 0]
o dzj € Olsj dztz@E thH Ot W RBtsB d dz! dz" i Isj dzi W sdzOd3 - tc |
sted J dzsdtetse Odadz” d3  ted dztsy § ded W d3 H jdvd dfdsdzEsy@istly LddzG
fsmMitsd S oM dORBHdIMY d2O0 ttOmMMmisswdadd tHASES

[sBddzt dz" | tBEZYOEhd] fHtoddztsyjddy ML HOf kG dzt
fsLotsdwjls Hjbwd §tsdzkzyOls: Btsdzj j or MsCdyj syJj dz
ssydzse s o' f wizfd2j dzd v H D6 Pr f sHtsBfgaizl2 YOy j 2 dntso dp C
L OlstclzH dzj dgd 2dzd g ts C @QYd &gder &3 o H d&3j s O], J Mis: s
My j yd odz: dztsj ftod dztsy § dzd 4 , Colsttetsy BkHjls MBHj 6!
fsHtetsBdzr &3 tsBJ Wdz] dddignds G dzOfgte/f 3 dp@AEH  Isfyw f SH e
fsdssy! o des?2 MdlskzOydd, BEZH! I ftej Ho OtcdlIsj dz!
Isj Misdtctseo Odad W . 1 mJ LIsd ddzmistelzdzj dzls ) L dz20yd s J
Zyoh dnr mw.

J Mtso toj d3d dzdzs a3 d3d to § Bts B d ozt gats fidsj)! iz i s 0 tSHH@ ]
ftesHEZSCIsdodes dzgj Istsdzt €5 oL totsfgdetiztgy j ddafsw dH davj Isiwdhj. !
sBlzyjddw ftLotdvsls hCwsd dzdS O3 d MmlskzH j dzZlsOdz d
fsdzj L dets?2 ddgW sted3Oydd, ftetsBlzyHOs s dzt Eticlzylomld g 8 tsd
BItsO. fteddzj oz, OS] doter COC ctdztoatdtsditd MEzHTE
s jttOydd dOH ydmdzOdd d Is. H., ©OL9doeOsIs I HJIs]
fsdissh ' 8 fsdzjLdz' » BGBtcOL S Olsjdz' dzr 7 todpdrt® y jlscefs r «
otej dsj ded O IsjdzjodHjdedjy d HjtejHOYd, Cslstster j o

184



Af i HEZdOtSHd 2 dObkzyds 2 YkztedzOdz ¢soérrfrRsd ) 20A0G4

ftod dztsy j dkdevar Vi n g ( d3tsB d dz! dzts § sBlzyd dzd J ) w9 dzw ¥
BJd MMd3r Mdzj dzdzts Gz-Mip e Bipdzylstcz o j B

1 e sy fite s o diy OB § BYABQ iSO . da iy fisOmis 2 d d3d
Is § dzH | detisth® dgdz' eztistg liodD.L ts 0 Offstg diniztelz] fijtslad v | to > (JIlolPj dgH § dzy d d ,
fto HAZzMOAY ddzdztso Oy dds dgdllj jdz’d H J &) o 5L dBtsy datsff Wiy Cots dzj Y dzts G
Mtse j toh j dzfn 4 astned Gsdiixfdedfitc j H sls Ga dzs 4cl§ Is Ofg § tizh) tzEsNQ IS
L OdzV I d VO dzd dzCddse! YJ dad] jlsdg B 1 O dzdzSteista, te O L dyfgdfots ts o 5’6 dg$ O
s B d dz'tsdpticdds tpo" GafNtE7ZEB d3 dzteiHs dzdz® ROROE ts H i) tc O o dzfi)diitiztc H
HiSdzdzO ROBIE SH Iz .

50

40 37.8

30 283

21.4

= 16.2

124

10 9.5
7.3
44 56
3.4 i

0

2011 2012* 2013* 2014* 2015* 2016 2017+ 2019 2020* 2028

RMfsdz LsoOdzgdj dBsBddzt dg' » ftoeddzsy jetkd)d Mih GBI
O jet ddisjtejmdz o5,  dals jRecOE tsed o dz’ iz idlcs, brtmisczj CHO
BO dzd § Zyd ded € eOf t&d d3j ©,dz" lsode™idp. § dzd J Gg 23w deC
dztsy j ded v EZftetshisddts otodzj yd dzdd ypezR o i dzdig¢ do
ster | By dts fsdzEydls: ot otj B nius@de Is ¢y j dgte Isizd
JMisdzr 7 @GV | mhEtsd&r eiggn gL | skzH OteMmis o j dzdzts
dzts dz d Cdfts dz ¢ dzH §)tc iy NdE) C @S dgtfj IstOls fAOdECiHY tsdz! L so Od
BV JC Oy fiadd SO BOsdE) Hdv f tcdelsdy Wjtakde"j do
Is ts 3lz , ylss Eyohdjmw MmMtsydzd HOdzdz 2 odH HJWIs,
dqdzlsj tcj Mtseo Odzr o tBEZYJ dzd (.

vOEXd, JdNMhd BHddB ftejdikzh jmMsetd tsBERZYJ ddw HJ
dzts ¥ Joded"?] isgndzn d o d H EsAodf! | disls f to ts © O dzde’OF) Isfsts HsB tHs. 5 W Is §
H' 9 O Isfqw  sOC , Yylsts kEydlsj dzvw 3 Mmdzsy des B j M J
v et C @By j Mftsesydtse Ol Mmdedy J dd Jz0§ dzls j
O kyoh dHhnwis dfffddeddsy j dzd j, tdz o f sdzdes2 B
IJodgd? . Bs G zls L Oded BOIs' Mw o MmtsBMmise j dzdesdz Is j d3ff
dz' L s9 Ols! otcj dzw .

td ©OL©OBIS,] dBsedd dtscts foddsyjddy shses
|5 Ok ) HOEEMBEIOL so Ols j d dzOvW  ZOLY steBO 5l dat
sdztse d v ds, Eydlsj dzw Bse zls i sif dotf dizafly {j dzdy O M
dz! dztse s  ts By jHd@pUO s+ datse ' | ufjdfflsjjtec'] fr) elriplficiidffdezsly
YHOjIs EkyjddStse d MmiskH jedpls tdzad | le@bitm' O Isf) MY ts dit
sy jded?2 EZyjddS By jl ftoesHj Bsdemistcdtetso Ols+  dz¥
| igtadd§j. Istsc s, ftcj] f SHOO Olsjdzd < CsdetsdZv s 9 to]
sCdj odHjBtetdzdSd, o Mo e sdjuj telg sitstcYsiss d B d3fs

185

<g_‘l—

T g N2


https://krify.co/wp-content/uploads/2020/01/E-learning-market.png

Af i HEZdOtSHd 2 dObkzyds 2 YkztedzOdz ¢soérrfrRsd ) 20A0G4

 simiszf dz@ Hteddzsy jdedw HdzwW tcOLdzr = Isdftse dzOeor Ct
ftod d3j daj dadV¥ tcOL dzdyde' » BjlssHs BBLEZYjddY, kOCdA
sBlzyos h djrRa&gEEOC Isdo dz" | sBkyos hdj i to d dztm>pzlv dzd W
Misd Bzdzd tetso Oded Vv kZd3Mmis o j dzdz'\ -4 Is i fdEfinusisedias M gz8 = Hasjts j o
tcOMMdzOIsted 9 Ols ftoddzsy j dedVw €S OC fMtso toj d3ft trdeH D dedfj
Fded C Odz! des?2 d ddalsjtej Mdes2- o@plslag R YR Ot iy tfj € HsO o HOdz
dqdzs j e PM@r By, O OS] H&Y HtMisdy jddw ftsMmisOo dzj dz

vsO0¢ C0OC HOEEOW IsjdBO wWodw jlsfw OF cOQ de'Odztisds € ¢
f cdzdetsyj dedese s dBsB ddz! detsets ftoddztsy j dgd?2 Hdzw HjIsj 2
tcOL tcOBSIsYydS so. i @lszw  fiigddg?2 Mdsy dzj J, Yd d3
pLtesmd B, femMitd Sk 1kt bkjBkjlk ofj Mkttt dds)
MstsBtcOY jdzd?2 o B d&OMIsd f JjH OC sdit & df dz'df dettf| dits SHBdias @ d d
Hilste@L dzr 7 o tsL tc Offddelz’ &g Heateldrsy 1 to d dzd 3O Is - ot o ded B3O
Ctedlsjedzj mtso Olsj dz! dets, 3" dzgj hBsyj B3 fesmists §odmiskz
ftedadztsy j dedw Hdzw BEZyjdzdStse, dzgf MBBKOO HESMISOIStsydsts
1o OL OBzl @B W L OISk Isiztsg Piiz] @ ts2 tc Ol @t DLtdsjdA. H §
j 3 fsctezL dls Mw o w©WOLKOBESISSE BOCjlO, o0 dts i
LHO9 O] i3t s iZsB d iz} e L O g sy j BFHO.f sdtclz® Isfqpw
Lissddsz o yJj dztsds Ho R fzQ dzdedz? 2 4§ O @R WSO Is jsdz! dats
dglsr 9 Ols! ettsdidkzs tOLddykz &y HEZ ISty ~dzjilsddd3 d
fj i3 dejOff gz j te, dzj Stslstster j dL daedr dz@ Mmlstsdz! ¢t
dzd 3OIs! Mw OCIsdoder &3 odHOMBd HJjWIsjdz desplsd d d
HBtaly | dJdemistezCydd Eydlsjdzv, ybkter yYykeofmlseotse Ols!
1 ]l BLtcOMIsdzO85 iz Ol Ists oL cOMIsdzOW cStolztf §f O,
dLEyOk! yojiko, &kL'Ck, todWdr, tOLddyd Jj

MejHs2 d . H. GO oaLic@ffjlsdz@W HdSH € fstfiaD dApts fipls B df
cOLtcOB O 908 Is ftoddzsy Jdedw o Cwlstster a7 ddgd ¥ Ismw
VHOyYdz" d&3 fteddzj tesd3 wWo tadv@Gdslimau ril t6d dzts$ylg tslzd §f te  dzts

=N N
Tgo <200

Colststets] fLotdY jls RO 'O ©OMCEOh daydl§is’ e t
Wstedsr d Is. H.
3 : l‘ : < i

. :Colourlt ﬁ

‘.ﬁm‘ 74 igb =)

lColour!t

C 200000
LN N N N N ®

T JBL tGOfI’]lSdZOW- 5Eltdlz § o Is : 11s0O oL tcOMIs dzOW '
dz¢ B 5L dzOlIs j dz' dgts s+ & d btjBlkzjls Btd hjcets € s5dzd
fcsMOHC O tOfmMisjdd?2, fSCkfCO ftosHEkzCIstsea, dgOIsj d3
T ]l BLtcOMIlsdzOv 10-& & Iz fdfj s : 11sO otsLtcOMmlsdzOW Gz
o dzd dz30 dzd J ZO odL zOdz' dzlz® ftcdodzj € Olsj dz' dgtsfyls:
sSBicOL B89 OIsj dz dzf » RBOIjtcedOdzse, Ctlstster j f§fBkBisek

186



Af i HEZdOtSHd 2 dObkzyds 2 YkztedzOdz ¢soérrfrRsd ) 20A0G4

BOIsjted OO ¢t MicOeodzj Uaf@QIEJ RPHSES2 ZyYoh dr- mw
Jetesos? WstdkOk sBkyjddy, SC(sktt'?2 f§sLotddls
fcOo kO, dewOls! ) sffsdjdsOosd d HOYj] M Hek
10 shdsej dJLikuyjdd - otsL©Omsd & (st s dshls]
C@jMiso j dzdzsj BB d dzy s jsj df todpfzs ok digifjj . dezy des § SHEGESBE
SBteOL sd3 tcOL tcOB OlsT 9 Ols! dsBddz d& | Htoddztsy j dedwV d d3j dzc
o dzgsC fofbdvtody T sfstsdabsy jdzif2 ssd € f WdodiscCOdslds  dhe
COLodl! SwdayjdesteOydy, bdhlse j dedesj tOo dzso jMmdi d
Il jeor 7, dzjsBRBH]ES GBLOldlS! odd B5Odedj, M

UX / Ul Bgmwd2dj."0c o ftdodjyjddd o dedds0dz]"
fodo dzj C Olsj dizr dete[flslsfw. dzlzfls@w € wigCdd vyo,jlsOod d Gyj
fsHiesMisStse ftegodj COjIs dzgj sBr ydzr 2, kdzdC Oz dzr 2

fedodzj SOsjdz dzr 2 fsd LsoOkjd MSd2 ddalsj el j2Mm
fejHfsylsjddjd fed ©OL©QREISC ) foddsyjdd2 HEY H

Valuable Useful

)

Accessible UX \} . Usable
]

Desirable *x? "\ Findable

Credible

l sdz' LtsoOlsjdzd HBsdyder fsdzgEBdls! ftoddzsy jdedyj,

Hiddls: v dd& M ViDSsideEdts BHideL 8 d8, 3. sz L 50 Ols j dzr S d
Bjdej J 903 jdz Hdzw HjlsMSdr dsBddz dz" = teddztsy j dad 2 .

ldzjHicjdedd Htedodzj € O¥ M jadzls jtasidi' 2L OdzQ dz'ts fip das & 6

ftod dzsy-jvaal2y j s sHded 3 dL tsdsedz » fteddzydyf seo &
[ B3] dzglsT dzO Clstster j Mlssdls tsBtcOIlsdls! o dzd d©zOdzd | :
N toddzsy jdd) dad Hdydts HsfEzME Ol mMetsd o

tcOL syOtclzjIs toj BJ dz€ O.

MNtcddzsyjddBistdPE®f Isdtctso Odzs ¢ oL tcOMIsdzr
1 fJtoddztsyjddd HBdy 2O Brils! ddkskzdlsde dts { sdz
MNteddsyjdd] HBdyds BT ! HsMisOlssydzs OHOY
Hjdzdls! mMw o fHJtesWddwvwr MydOdz dz' 7 Mmjlsj 2.
MiLOodMmMddts s Istsets, Wotkw| gy dzdzd X § tc dla@2tf ¥
sBtcOL 5o Olsj dz’ dzglzy HjWisj dz' detsfls! , tsdets Htsdzy dats B
M tod dztsy j dzd | Hisdzy dets BT Is! ZzOf tc Qo dzj dzes dzO

fsdzsy dlsjdzi dgr J 1 Bsydd. [ydes dMmftsdz L s Ols! B

IS. H.

s O0Cddiz GeEcEsemzEy i3s f cd dydtf sd3 wWeodw jlsmw MsMmMted H SIS
HdLO2dzj, Ists jMmilsy ftd ttOLtOBSISEC] HiIMEdr ddtse dd
detOjls Bdz hk¥ tsd dd WwWeodw jlsfmw Hds?2 dL ftdyd
Mts Misstetsdz d teHs@js jHigilQj 2 .

187



Af i HEZdOtSHd 2 dObkzyds 2 YkztedzOdz ¢soérrfrRsd ) 20A0G4

sdzj HEZeE hdds O j Clstsds, ZO Ctlstster 2 MistsdIs S B t
fteddztsy j dzedw Hdzw HBhNCBdzZ dzd S ts9 WwWodwjlsipw dMmf sdz! L
Bisdz' "j ddzlsjtwcOCIsdoadsr i oBL BsydesMisj 2 HdzWw B EZYJ ded
1 IsOh j . vts jMmils!, ftod twOLOBISS] Htoddtsyjddw s
Fyjsdzr 7 &BOIjted Oztso LOHOdd?2 M dcotetso dizd { dzj d3j§
Hy dzOs Is 1 Istsls ftetsyd M ddalsj toj Mdz o3. 1 4 8B R BBHJ d®Bs
CsdzC ztoj dzisdas? o sl dd3j dedets L HBstetseo OW  CtsdgC k2t j dzyd W
Mt j -tse. Yyohj oefmjes Hjlwds ddzsj tej Mdzs § smiste o o
L dzOl! ftojHjdzr MetsdPT , o HisdzteOdiagfyls jifds.tcj o datso Odzd 2 ,
IsOB dzts,  J XN J i sledep ezl gz, dz" j ddzd JJ B MWuyde § bktddte
fsBiHdIjdzi?2, §dkkzyjddi d&OcteOH ddokzd tySse d Is.H
ftoddztsy § dad ¥ .

rhyg sHdzddz dL Ctedlsjtcdjo Ctbtster 2 ftedodzj S Ojl
MtsL HOo Ols! Mmdzsg s BWtehfEEzOdzd L Oydw Bse d dz! dzsets  ff
fteswodls: MmMotsd betstey MEdy MmMftshmesdsmisd. sO0¢ d
Hisfis Ols sy dats § o dzd @30 dzd 4§ . 1 jtemMsdzOdz dzgOwv fMistcOdzd y O
oLtcsMdzr i3 dzO wggd dzj [ HfzESH GJIs g dzH 5N C sdz! dgse s 9 BBL 160G
MsLHOd L OCtsdedezr d3d Htej HMlsOo dlIlsj dzv &3 tej B j dzl O, 0]
MsLHOo Ol! Moats?2 JsWdd MOBsMistswIsj dz' dats.

1d3d fYtdojHjd dzgj d3jdzjj o0O03dzj Ctedlsjtedd, €t
fsdzjLdzr &3 HdzWw sz L B9 OdzgdW™Y HJIs! diB]:

ir sBOodzj dgdw 1 dzj &3] dzls©O e dzsfmMseoasets ftodoe jlsfls

M My dzr 9 O h dj fsHmMCOLC(d fts C O HBRE 1 dzj
dimf sdz! L tso Odzed d

IRdzls j e OC Is d stdéthifnjlsC Isr(,3 Df tcd o dzj C Olsj dz’ dz" j € Otolsc

d k. H.)

1 O HOdzer d3ts d34 dzls , sjrdetsdzsedd tcOLoado O8 Isfw ¢
Hisdzy dz@ ftetsw o dzv Is d dzs g dzfnH S o AdgdridesEafsico . f totso
2015 8 2019 GEtH, VYJbits fsCOL O, yYlts Ctsdzdyj M
dzj Bo j dzd yd dzts ! C Isdg® vy es. f smistsw dzdes ko j dzdydoe Oj Is
IsjdzgH j dgyd® " HBsdyde dhfsd Ltse Ols! 9 dzgzy dzesy tekz
ddeW stedzOyd® odL EzOdz dets, yYjtedr L BsYydd. R d2O tsdat
sMdetso dz" "W ol H G tOL tcOB SIS Ols BJLBY OMdze § f tod dzt
tcOLodzj yjdzedvw, des d SColttets] rno OEfEOBSBUEMNIS OMfj
tcOL o dIlsdw dz,ffndchlscjdzJ dz' » ftetsyj Mo .

188



Al JYHEdRZOSHA 2 dOkzyder 2 YkttdOd ¢sérrfrRsd ) 20nE4

MATHEMATICAL MODELING OF THE ECONOMIC CRISIS BY THE METHOD OF
POLYNOMIAL REGRESSION

Meirbek Zhasdauren Daniyaruly

2nd year master (
KazakRhBritish Technical University,
Kazakhstan, Almaty

ABSTRACT

This article predicts the economic crisis using mathematical models. It is based on a
multivariate linearegression algorithm with polynomial properties. Machine learning methods are
used to implement the model. The model under consideration gives an itheaeoblution of the
crisis and makes it possible to assess the likely results of possible intargehat may affect the
development of the crisis. The Herfindahl index, Cash Conversion Cycle and tradeshare readings
were taken as inputs. And as an output parameter, the value of the export growth rate was chosen.
The presented model also helps to tdgrfactors and actions that can improve global economic
security. The Python programming language was used as a runtime for machine learning.
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ferjd wjcwimMmdd o ®&BOLJ BOBdU)MEs2 MisOlsdml
HOdzdz" =, o tetsdzd Ctlstster »n o' Miskzf Ojls wfftcj Hj dzj dadets,
fitotsy ydhdzbts oL dzOtj dzd X, (BRI H © dBdztsy j Miso s
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THE EFFECT OF WTO ACCESSION ON GROSS CAPITAL FLOWS TO KAZAKHSTAN

Abduali Dinara
KazakRhBritish Technical University
Almaty, Kazakhstan

Abstract

The aim of the work is to determine the effects of WTO on FDI as a result of membership for
Kazakhstan. The research will be based on FDI flows, GDP and distance factors between host and
source countries. More specifically to determine the real changeoti@dered countries will
comprise both new members and long run partners asSewuit and OECD, respectively.

In research, we will be applying gravity model, the one being able to capture the varying factors
affecting the trade. The contribution of WT&zcession on FDI will be investigated using five
variations, at thredimensional level, of Gravity model, under-{&ar time lapse.

The results found would suggest the significant positive relationship existence after entry in WTO
onbotholdandnewese ndi ng countriesé6é absolute FDI wvaluwu

Introduction

World Trade Organization, hereafter WTO, the largest trade agreement organization, that
maintains smooth relationship for bargaining between states and nations at fairly distinct levels. As
of purposejt aims to ensure the increasing welfare, output, income, provide new potential sources
for growth given the beneficial opportunities for trade conditions. The initial establishment took
place in Geneva, Switzerland as 6f January 1995. The initiativesere due to Uruguay Round
and GATT negotiation between 1986 and 1994. Currently WTO composes form 162 member
countries.

The actions Kazakhstan made toward WTO accession took place for two decades. Great
efforts were made due tiorofor WIherdhet traslauttogh estakilishiag C
better negotiating agreements between countries. In other words, it allows for negotiation between
trade partners through elimination of the barriers to international bargaining, widening the market
opportunites and further increasing the interactions providing possibilities for outstanding areas to
counteract.

Another distinguishing specification WTO is responsible for is the set of rules. It builds the
ground for main basis of trade since globalization ritaya is the huge determinant of future

growth of the country. In order to be -tppdate and maintain competitiveness in outside world
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countries should seek new opportunities through growing relationships with the rest of the world.
WTO in turn one of thedys to achieve such high standards, playing role of intermediary.

The working tools employed were the implementation of quotas, lowering tariffs, increasing
subsidies, support for developing countries, maintain the shipping orders and overall stanéards. Th
possible trade includes goods durable and-cumable. Before final acceptation, the negotiation
takes place between trading partners at a ministry level. The agreed four main responsibilities WTO
carries and control at an international level agreedet@ne, first is the trade negotiations, that
smooth out the requirements between parties, connect the matching ones etc.; seconds is monitoring
on agreed conditions and rules for trade; third related to dispute settlement, usually arising due to
misundersandings or uncertainty of the right of each trade party; forth is the widening the trade
barriers, allowing for poorer countries to be part of the organization, trough educational and support
schemes.

Thereby, the purpose of our work will be to determivieether the accession into WTO
alters any of the economic outcomes over some certain time period, as it is fairly impossible to
account for longer run outcomes. In the following work, the implementation of macroeconomic
indicators will be used to identifhe relationship two parties may hold, although one should note
that relationship would not imply causation. For this purpose, we would look at the gross capital
flows before and after accession. In our case the gross capital flows can be viewed asetlaé bil
foreign direct investments outflow and inflow. We chose such measure since in era of globalization
capital flows are main incentives for stronger internationalization of production, higher temps of
economic growth and further aspects as employnem.| If it really the case, then it should be
anticipated that the level of integration would bring significant benefits by this membership
Empirical part of our paper will be based on the experience ofSmsgét Union countries
alongside with the OEQD country members of WTO. Reason choosing this set of countries
underlines former holding similar features reflecting our country of interest and latter possessing
long run experience membership in WTO. As for OECD members we want to seek for any
differences or discrepancies and to investigate on whether some proliferation could be associated
with one of those features. So the use of OECD countries in our sample will allow us to compare its
outcomes with ones of PeSbviet union countries and show the t@tal trade flows and capital

flows between them.

Literature Review

The executive power WTO possesses is belie
welfare. However, the studies done were primary based on countries with specific and common

characteristics. The base feature of major investigations was focughd drstinct area/working
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sector and often statavned industry countries. Therefore, the great interest and further researches

were devoted to find the real effect of WTO accession under proliferated circumstances.

As of result, some new findings towatdh e curr ent i ssue was pr
wor k fibDo we really know that WTO increases th
wi || empl oy as wel |, suggested results to be

constant the amtry-varying characteristic. Not much change in his later works of 2006 and 2007.
Going further the partially similar view was hold by Goldstein (2007) who distinguished the
benefits and discouragement of WTO accession based on country features, smchdiséinct
conclusion could have been drawn. However, further works supported the idea of country specific
characteristics being main factors, which should be taken into account when agreeing on inclusion.
One of those were presented by A. Subraman@n@nl.Wei (2007), implying that unless country

is developed enough in industrial manner or both trading partners are similar in their bargaining
volumes, power, they will suffer rather than benefit. Such none fully reliable data gave the rise for
furtherinvestigation.

Another interesting finding were presented by Goldstein, River and Tomz (2007) stating that
under gravity model with more dispersed time frame and larger country samples, the results support
the accession on WTO, but with distinguishabld fhat informal trading partners of those formal
ones are indirectly benefit from such trade, furthermore in higher magnitude than former
counterpart.

Apart from all the misunderstandings and due to the failure of some works toward
understanding the realalues and matters, the alternative approach was suggested by Lukancic
(2016) who presented more-depth alternative view to look at WTO/GATT, from the perspectives
of capital flows and foreign indirect investments indexes.

Simil ar fAupgr aBueh)Kokieaa Biazaof (Z0@3). @sihg dgrayity model, taking
OECD countries specific characteristics adjusted for match with emerging countries, as GDP per
capita and for degree of integration thought as bilateral trade, suggested no clear approach on
whetherto think of FDI and trade as worth substitute measures.

Since then new approaches were considered with major emphasize now in FDI and capital
flow changes. The idea behind was that if after WTO accession country experiences positive growth
tendencies, #n it circumstantially lets the GDP grow respectively and marginally provide bigger
trade circulation due to greater cragsenness (Lucancic 2016).

Huge contribution toward FDI identification was drawn from the work of Frenkel, Funke,
Stadtmann (2004), kvo adjusted the devel oped countryos
counterparts. One thing they proposed to take into consideration as well, apart from distance and

economic size, were the medium rum growth opportunities alongside with the risk hwdese
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The same thinking was seen in the work of John Bluedorn, Rupa Duttagupta, Jaime
Guajardo, and Petia Topalova, who identified the importance of inclusion of specific indicators for
emerging countries as a requirement to distinguish between desletma developing countries.
However, stating that all major flows of loans, banks and debts should be a matter of a time lapses
and business cycles of no less extent. Such that the only possible solution was a personal policy
application towards gaps ngj afterwards.

For more precise knowledge, we would like to mention the work of David Tarr and Jesper
Jensen (2007) who studied the Kazakhstani o6s
WTO's positive effect on tax valorem (FDI reciprocal) faazidkhstan. According to their work,
such results would be due outstanding gains of foreign actions over the losses made within country.
Despite net varieties, overall country will benefit in its main sectors of exports (metal and fuel). For
more econometti and statistical investigation, we would rely on the same approach as Arastou
Khatibi (2008) who already provided some proves on capital flows to Kazakhstan based on standard
gravity model of bilateral trade, being subject to real exports from one coin@ypother as
dependent variable of interest and indexes of trade policy, foreign investments, financial services,
corruption alongside with GDP levels all being represented by Index of economic freedom.

The impact of WTO on the Republic of Kazakhstan

For almost 2 decades the negotiations between two parties, Kazakhstan and WTO, taking
place led to a mutual agreement only by the end of 2015. The biggest contribution the membership
brought to the home country was associated with the expansion of traigesbamd having wider
access to new trade partners. As otherwise the landlocked position in the center of Eurasia had
rather detriment consequence.

The biggest impact/ change the membership altered was the FDI of service sector, which
rose by 2.7% of itgnitial figures, whereas rest policies as tax and tariffs reduction and market
openness overall accounted for 1% change on GDP. Thereby, the suggested medium run impact
was up to 4%, and two times higher in the long run. (Jensen and Tarr (2007))

Alongside with that, the accession had visually decreased the discrepancy between home and
OECD countries in the FDI sector, trough reduction of restrictiveness in service sectors and
improvement in stock market, most experienced in media, agriculture and fdrast] gas.

Further actions allowed for labor market improvements, in a sense of greater openness and
opportunities for hiring the international employees, within the transfer of benchmark of the firm.
Similarly, the reduction in tariff, as provided by specific tariff ceiling of 6%, not only make the
goods and service more attractive, rather more importantly allowed for higher future confidence and
predictions. Additional arising advantage for home cormes were stimulated trough higher
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competitiveness with both domestic and foreign parties, indirectly reducing price levels and instead

rising the average quality of production.
Kazakhstani FDI overview

The following paragraph will contrast the FDI figaréor Kazakhstan before and after its
accession in WTO, distribute those according to the most demanded sectors of interest and even the
areas of allocation, with the last table representing the WTO members with most investment
financing amounts.

FDI by Sector
As it was stated above the mining, oil and gas dominated in both periods of observations due to
their high value. Respective pie charts (Figure 1,2: Gross inflow of direct investment in Kazakhstan:
breakdown by regions 2014, 2017(%)) simply demonstrataltbeation of those sectors according
to the regions of the country.

Thereby, both times the share of capital flows are at their highest in East Kazakhstan region, both
times at 40%, respectively accounting for $10000M. Similarly, the former capitaltyAhezeived

two times | ess of the formerdés investment an
importance at 20% of overall flows or $5000M. The latter regions comprised 40% with similar
ranking as well, from Aktobe at 12% ($2300M) to West Kazakhstgion at 5% ($900M).

Figure 1.Gross inflow of direct investment in Kazakhstan: breakdown by economic activities for
2014 in percentage terms.

Gross inflow of direct investment in
Kazakhstan: breakdown by economic activities
2014 (%)

s s
\ 35% '

= Wholesale and Retail Trade

= Manufacturing

Mining and Quartying
= Professional and technical activities
Other
Source: National Bank of Kazakhstan

Figure 2.Gross inflow of direct investment in Kazakhstan: breakdbweconomic activities for
2017 in percentage terms.
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Gross inflow of direct investment in
Kazakhstan: breakdown by economic activities
2017 (%)

=0

L

= Mining and Quarrying

= Manufacturing

Wholesale and Retail Trade
= Financial and Insurance Activities
= Other

Source: National Bank of Kazakhstan

FDI by region

Kazakhstan is very rich in its natural resources, especially in the oil and gas industry.
Despite the time period specification, it was the most dominated and covered area for extraction
from foreigners. The detailed description on investments distribatald be viewed below, as of
before (2014) and after membership (2017).

(Figures 3, 4: Gross inflow of direct investment in Kazakhstan: breakdown by economic
activities 2014, 2017 (%)). The data for 2014, year before accession, states that the aggesdt sh
capital flows were infused in mining and quarrying activities at one third of the overall investments
amount, with absolute value of $8417M. Further substantial sector represented modern and
developing area of professional and technical activiti@$% or $5835M. Rest two responsible for
production of everyday human needs, as wholesale, retail and manufacturing were about 14% on
average, accounting for $3200M; the other 12% ($2800M) comprises the combination of all other
small industries of persolya interested specified companies and investors. Final amount of

investments infused accounted for $23809M.
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For no surprise, nowadays, mining and quarrying activities compose and dominate nearly

more than a half of overall investment figures in 2018, with current share corresponding for 56% of
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overall $24706M ($13562M) of all inward FDI flows to Kazakhstan, riegority of which is
directed at extraction of crude petroleum and natural gas. The biggest oil and gas global parties
have their entities in Kazakhstan, like Exxon, Royal Dutch Shell, Chevron and etc. Overall,
concentration of FDI in the gas and oil sectoi nf |l uenced the trade com
export above all is fuel, which goes to EU in the amount of 40 billion dollars each year. Therefore,
historically foreign direct investments are attracted to those sectors in large amounts. Manufacturing
accounts for 14% ($3300M), which is the second largest proportion of FDI, where about 86% goes
to manufacture of basic metals and fabricated metal products, except machinery and equipment.

FDI flows by country

Following two tables summarizes the sharestob t a | FDI i njections
economy by individual countries as before and after accession to WTO, as 2014 and 2017
respectively. Based on that information one can be clearly seen that despite Kazakhstan being or not
the member of WTO the biggeshare of injections were made by Netherlands, accounting for
almost a third of the whole FDI injections accounting for 28.4% and 28.3%, though their absolute
values differ with the former dominating the latter, as $6763M and $5935M, in 2014 and 2017 year
respectively. Moreover, it is worth to mention that those investments are majorly driven by special
purpose entities. That result in some uncertainty of invested origins, one however cannot distinguish
yet.

Another distinct proportion of FDI held by USA BI% was almost twice higher than those
of Switzerland, at 14% of the overall proportion before accession constituting to $4153M and
$2366M, accordingly. More preferred that after membership right received Kazakhstan smoothed
its FDI inflow from two previasly mentioned countries, maintaining distinctively smaller
discrepancy of only 3% or otherwise $700M.

Rest of the group of countries, as Russia, China, Belgium and France, UK and latter 10
represents have decreasing representative shares from 6% toel®s, covering 35% of inward
investments for both before and after accession periods observed.

Table 1. Inward FDI flows in Kazakhstan by countries, 2014

Country Share in min USD | Share of | Rank
total %

Netherlands 6 763,3 28.4% 1

United States Of 41534 17.4% 2

America

Switzerland 2 366,4 9%

China 1807,5 7.5% 4

Russia 1583,8 6%
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Belgium 8598 3.6% 6
France 836,4 3.5% 7
United Kingdom 776,3 3.2% 8
South Korea 578,0 2.4% 9
Germany 487,2 2% 10
Italy 471,7 1.9% 11
Japan 299,6 1.25% 12
Turkey 240,9 1% 13
Cyprus 221,6 0.9% 14
Belarus 202,0 0.8% 15

Source: National bank of Kazakhstan.

Table 2. Inward FDI flows in Kazakhstan by countries, 2017

Country Share in min USD | Share of| Rank
total %
Netherlands 5935,2 28,30% 1
United States O 3693,2 17,60% 2
America
Switzeland 2964,5 14,10% 3
Russia 1226,6 5,90% 4
China 1082,5 5,20% 5
Belgium 1 068,9 5,10% 6
France 802,8 3,80% 7
United Kingdom 533,8 2,50% 8
South Korea 495,5 2,40% 9
Bermuda 448,3 2,10% 10
Germany 391,3 1,90% 11
Japan 357,3 1,70% 12
Romania 343,7 1,60% 13
Turkey 294,0 1,40% 14
Luxembourg 272,4 1,30% 15

Source: National bank of Kazakhstan.

Following tables (Table 3 and 4) contain the information of the FDI outflow percentage rate
given the ranking for the subsequent countries of invested amounts.

As given by the data of 2014 the dominating share for outward FDI was due to UK covering
almost half of all figures, as 45% accounting for $1514M. The further two positions were
distributed between Singapore and Netherlands, former being of higher interest to us rather than
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later, at 18.8% and 12.9% or $632M and $433M. Rest countries have siropartmpms of home
FDI injected at 4% and less for UAE, British Virgin Islands, China, US, Germany and others.
Surprisingly that after WTO accession that the first place was occupied by Bahamas,
accounting for onghird (34%), next followed by Russia beitwice less (18%) as of 2017. Third
position of outward FDI index was given by partner with highest inward investment locally,
Netherlands, at approximately 8%. Moderate rate of outflows were seen to be projected into
Luxembourg and Caiman islands at a#iné%. Latter 10 countries divided their shares between 4%
to 2%, overall accounting for about 20%. Among them, we can see China, US, UK, ltaly, Ukraine
and others.
The major distinct one should draw from this entry is the total rearrangement of [wiofitie
capital investment from UK and Singapore to Bahamas and Russia. No exact causation can be

depicted as rather more preferable conditions for investments.

Table 3. Outward FDI flows in Kazakhstan by countries, 2014

Country Share in min USD | Share of| Rank
total %
United Kingdom 1514,6 45,15% 1
Singapore 632,4 18,85% 2
Netherlands 433,4 12,92% 3
United Arab Emirates | 162,0 4,83% 4
Russia 118,2 3,52% 5
British Virgin Islands | 115,7 3,45% 6
China 76,4 2,28% 7
United States Of 57,5 1,71% 8
America
Isle Of Man 46,8 1,40% 9
Germany 37,6 1,12% 10
Ireland 21,8 0,65% 11
Caiman Islands 20,1 0,60% 12
Georgia 17,5 0,52% 13
Kyrgyzstan 15,7 0,47% 14
Tadjikistan 13,2 0,39% 15

Source: National bank of Kazakhstan.
Table 4. Outward FDI flows in Kazakhstay countries, 2017

Country Share in min USD | Share of | Rank
total %
Bahamas 690,46 34,70% 1
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Russia 373,91371 18,80% 2
Netherlands 149,73956 7,500 3
Caiman Islands 133,39139 6,70% 4
Luxembourg 127,761 6,40% 5
Ukraine 80,80738 4,10% 6
Georgia 61,78192 3,10% 7
Kyrgyzstan 49,764445 2,50% 8
China 38,59913 1,90% 9
United Kingdom 38,48888 1,90% 10
Singapore 27,61119 1,40% 11
United States O] 24,7723 1,30% 12
America

Cyprus 23,973 1,20% 13
Turkey 23,56256 1,20% 14
Italy 21,454 1,10% 15

SourceNational bank of Kazakhstan.

Russiadbs experience in WTO

The accession to WTO Russia began in 1993, though final acceptation took place in 2012.
Russi ads I niti al intention <coul d be explain
expanding the trading partners and areas of exporting. In turn the imteRas$sia was due to its
emerging yet one of the largest markets with increasing opportunities for growth maintenance.
More specifically, entry allowed Russia to have trade agreements on particular goods previously
unattainable with areas as European Wniocountries of Netherland and China. Thereby it not
allowed the host country to broaden its trade activities on wider areas but also the variety of goods
traded.

Not less important the fact that the rules and restrictions alongside with the opportunities the
entry provides the country with beneficially affected the sanctions; in a way than otherwise, the
country would be subject to them at higher extent.
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Source: Central Bank of the Russian Federation.

Moving onto the FDI investigation, (Figure 5) one should note up Yc@dtury the flows
trend remained plateau at 5000. The expansion was experienced from 2002 to 2007, with the
highest rate of injection made in 2007, almost on the verge of 80000, followed by severe collapse of
financial market in housing sector down to @00which is two and a half times less. Further seven
years were described trough fluctuations with the lowest figure for inflows accounting for 10000 in
2014, where one way to think of that is the ruble depreciation, and respective substantial rise in
outflows at 70000. Afterwards at year of 2017 the gap accounted for 10000, with preponderance of
outflows over inflows.

Data

Our analysis is based upon data drawn and available for 4 years: 2000, 2005, 2010 and 2015.
We have used bilateral data on FDI flotwstween countrie®ata on the movement of capital in all
countries were found on the website of each c
The data set includes 15 P&iviet Union countries, among which are Russia, Kazakhstan,
Moldova, Belarus, UzbekistarAzerbaijan, Turkmenistan, Ukraine, Georgia, Kyrgyzstan, Latvia,
Lithuania, Armenia, Tajikistan, and Estonia. In addition, our data set includes all 36 OECD
countries, to which we will compare our results. Estonia, Latvia, and Lithuania are incluaed in b
groups, so overall there are 48 countries. Comprehensive approach done in order to depict any
inconsistencies given fixed effects.

For dependent variable we chose bilateral FDI inflows into Former Soviet Union and OECD
countries. Al | data for FDI we got from the
Statisticso. I n contrary the i ndketpiznmembershipyv ar i
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in WTO organization, similar language, culture and border, access to sea, being in colony(now or
before), involvement in the same free trade area or currency union, distance between countries,
OECD membership and PeSbviet Union coatry dummies. Those dummies were used as we
want to distinguish countries and their attachment to various groups likeS&adst Union
countries and OECD members in order to find out the certain effect of WTO membership.

We took information about GDP fmm | MF (section: Afeconomic
information for dummy variables as similar language, common border, same culture, access to sea,
membership in the same free trade area, common currency, involvement of countries to colonies,
taken from CEPII.C®I, sectioni gravity. WTO members list was downloaded from official ote
WTO, OECD counties list we took from official cite of OECD.

In the following step, we will introduce dummy variable for WTO membership, so value of
1will be attributed to the yeaof membership establishment and consequently O for none
membership. Second dummy will be presented by factor as common language in the same free trade
area, as value of 1will be attributed to the areas speaking in one language and O for differing areas,
final dummy will be applied for determination of the membership, 1 for the being in the FTA and 0
to not being in FTA.

Firstly, we prepared our data by transforming it to the logarithmic model. As original form
of the gravity equation in multiplicativeye toke logarithm from both sides and transform it to the
linear one.

Concerning the panel data analysis, one is chosen due to its favorable features and abilities
such as the control of unobserved heterogeneity, decipher dynamics and asymptotieproper
However, despite its pros, we should also mention its weaknesses of which the analysis can still
suffer and be subject to disturbances. Those are heterogeneity issue (failure to gather some vitally
important factor which is outside the model), thewoduse of usage of a large set of information, we
cannot determine with accuracy which of the varieties is more influential, some uncertainty
presence issue. Another bias we can face is selective bias, since we analyzed only several post
soviet union coumies, meaning that we cannot conclude that WTO membership is actually affect or
not affect the flows to the countries.

Regression analysis
The following section will address the more empirical part of our research. For that we

employed the regressianalysis to test the underlying hypothesis, as of that WTO has a positive
contribution on capital and trade flows.
For this purpose, we start with basic methodology introduction which is used to test the

hypothesis. Once after, we name our variables aedgept our foreheads toward their upcoming
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possible impact. Finally, the econometrical part using the regression analysis will be employed for

capital and trade flows with their resultso I

Y i =Uro*F i+ b Fj+ X i+,

where k is a country i specific fixed variables.

As reference variables we have source and host dummies for being in WTO and being a
postsoviet and OECD.

The first model is a benchmark model with no fixed effects. We employed ordinary least
squares estimation techniques allowstgndard errors to be robuSILS estimators are unbiased
and consistent if all assumptions are satisfied, such as no autoeamyedator term is distributed
independently of each observations.

As we have bilateral data on capital flows between countries we are suffer from multilateral
resistance. According to work of Anderson and van Wincoop (2003) traditional gravity eguation
take into account only bilateral trade costs on trade flows (barriers to trade between a pair of
countries) and ignore the fact that we operate in a multilateral world, so there are barriers to trade
that each country faces with all its trading partn@&tsus, without right modeling of multilateral
resistance our estimates will be inconsistent. The solution to this can be the direct inclusion of
(importertime and exportetime) fixed effects, because it will control for some potentially
observable and nobservable characteristics that vary over time for each exporter and each
importer. The second model use hostintry and soureeountry time fixed effects directly.

However, this model offer just a part of solution of correctly modelling multilateral
resstance. The third model takes into account not only country specifievanent characterestics
but also countmpair timeinvariant specific characteristics, such as distance, border, colony,
language as firstly mentioned by Baier and Bergstrang (200f@¢y found that countrgair fixed
effectscan be used to account for endogeneity of regional trade agreements, providing a flexible
and comprehensive account of the effects of alldimeariant bilateral trade costs.

After that, we employed poison @asdemaximum likelihood estimation technique, as the
original gravity equation is in multiplicative form, the PPML allow us to fir gravity model in the
original state without transforming it into logarithmic model. There are several advantages over
OLS esimator. Firstly, OLS drops observations with zero FDI, while PML is not. Moreover, OLS
estimator is inconsistent in the presence of heteroscedasticity problem; in contrast, poison PML
estimator will be still consistent in such situation. Lastly, PPML oaeffts are easy to interpret as
they are straightforward. Another nonlinear estimation method, which is similar to PPML, is a

gamma pseudo maximum likelihood, but where the conditional variance of the dependent variable
217



Al JYHEdRZOSHA 2 dOkzyder 2 YkttdOd ¢sérrfrRsd ) 20nE4

is proportional to its conditian | mean. According to Mart2nez
estimator coefficients are adequate even in the presence of heteroscedasticity too.
Methodology

The following empirical part of the work will provide evidence toward the presence of
positive relationship between the foreign direct investment (as a proxy for capital flows) and trade
flows in accordance with the growth of GDP. The practical approalttbevbased upon Gravity
model which depicts the bilateral trade flows between the two economically desirable points of
observation or simply saying the trade partners.

The basic concept of Gravity model underlies two factors upon which are based;réhese a
the size of the proposed units and the proportionately negatively related distance between
destinations. In the current paper the size of the countries will be viewed through GDP values and
the distance as costs associated with the going trade astivitie standard form of this model can
be represented by transforming (1) equation into (2):

In(FDI_i)r= o+ BIn(gdpLy+ Bin(gdp2k+ B* | n ( d ulangH bt +ade u fbwtg+
Pgs_wtq: + ofmlony+ 1fc 0 mc ailictu rbcgoln+eb_ isboth M+ Db or desip + b
s_wto_ps_noecd bisijith_wto_nps_oecd®;7js_nwto_ps_noect dph_wto_ps_noecd
D1gijiS_nwto_nps_oecd BroijiS_Wto_nps_oecdf,1jth_nwto_nps_oecdf,,ih_nwto_ps_noeed
bosb 0 t h _dl na n+dudiiBdppizl+b.6ngdppc2ui

Wherebpii nt er cept iedeffidienteof indeperelént variables

Variable Meaning

INFDI_i log of FDI inflows

Ingdpl log of real GDP of host country at time t;

Ingdp2 log of real GDP of source country at time t;

Ingdppcl log of real GDP per capita of host country at time t;

Ingdppc2 log of real GDP per capita of source country at time t;

Indist log of distance between host and source;

border a dummy variable, which takes 1 if countries are neighbors
share a commoborder, O otherwise;

landl a dummy variable, which is equal to 2 if both countries
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landlocked 1 if only one country is landlocked and O if no or

landlocked;

curcol a dummy variable, which is equal to 1 if one country in a pai

currentlycolonized by the other, 0 otherwise;

lang a dummy variable, which is equal to 1 if a trading pair sha

similar language, 0 otherwise;

comcol a dummy variable, which takes 1 if countries were colonize

one colonizer after1945;

colony a dummy variale, which takes 1 if a country ever colonized
the other country;

onein a dummy variable, which is equal to 1 if only one of the tra(

parties in a pair is a member of WTO, 0 otherwise;

bothin a dummy variable, which is equal to 1 if both countaes in
WTO, 0 otherwise;

cu a dummy variable, which is equal to 1 if both parties

members of common currency union;

fta a dummy variable, which is equal to 1 if both parties

members ofree trade area

S_wto a dummy variable, which is equal toifla source country is
WTO member at time t;

h_wto a dummy variable, which is equal to 1 if a host country

WTO member at time t;

S_wto_ps_noecd a dummy for source, who is a WTO member and a-Bosiet
country;

h_wto nps_oecd a dummy for hostwho is a WTO member and an OE(
member;

S_nwto_ps_noecd a dummy for source, who is a P&viet country, but not

WTO and OECD member;

S_nwto_nps_oecd a dummy for source who is an OECD member, but not a \
member;

h_wto _ps_noecd a dummy for host, whas a WTO member and a P&3bviet
country;

S _wto_nps_oecd a dummy for source who is an OECD member, and a V|
member;
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h_nwto_nps_oecd a dummy for host, who is an OECD member, but not a V|
member;

S_wto_nps_noecd a dummy for source who is a WTO member, but not an O
member.

h_wto_nps_noecd a dummy for host who is a WTO member, but not an OE
member.

h_nwto_ps noecd a dummy for host who is a PeSbviet country, but not a
OECD or WTO member.

However, before any further investigation, it should be stated the following: the firstly
presented by Newton the | aw could have been
attract the similar subsequent points in proportional manner, thawdfegate with the rate of
further distance between themo. I n other wor
terms of GDP tend to choose and trade with the ones which possess the similar features, and with
lower probability as they are separal f urt her away. Il nterestingl
observed units are some sort of can weight more if the presented implicitly the cultural

Furthermore, despite the efficiency of the above model it still allows for some weaknesses,
among whichcan be seen: first, nowadays the crosslers start being matter of less importance
because of easier access due to transportation, internet and communication etc.; second, the
dispersion of intangible assets/services market become more dominant;utriedt trade partners
becomes too much fulfilled and the new interventions and fast growing economies of China and

India are of higher preferences for almost all grown suppliers rather than previous ones.
Hypothesis

Ho: Capital flows did not increase due to WTO
Ha: Capital flow increase due to WTO

Expectations of gravity model main variables and reason why we used these indicators:

1 GDP (InGDPj very important indicator for trade and capital flows, because for high values

it does encourage rise in FDI and capital inflow.

1 Language (CLANGUAGE) dummy variable, which takes 1 for the common language, O

otherwise. Partners with common language are Russia, Kyrgyz Republic, Tajikistan, and
Moldova. Majority of citizens from cauries such as Estonia, Ukraine, Lithuania, and
Latvia speak Russian. This can affect the transaction and communication costs. As Head

(2003) noted, countries which
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have common language trade two or three times more than other countries. Howevengor do
business nowadays it should be not so significant for creating trade or for capital flows.

i1 Distance (InD)i measured by the bilateral distance between the main economic centers in

the two countriesAlso can be viewed in different ways, for exampl&nsaction costs,
transportation cost, communication cost e@at a are obtained from
Prospectives et déol nformations I nternation
bilateral distances for most countries across the w@vielexpect high significance of this
coefficient. Meaning that, neighbor countries more often have similar habits in investment

decisions.
Results
Model 1 (Benchmark)

The following result comprises the findings of the benchmark model against the main
gravity model. Therefore, the regression result suggested by our first model depicts the coefficient
of the main explanatory variables to predict or fairly prove those predicted based on theoretical
approach.

Those variables of interest are GDPs of each obsemautry, which have the positive sign
consistent with gravity expectations, complying the existence of strong positive relationship
between FDI inflows injections in host country if one maintains high GDP level. Moreover, GDP
remains significant at 1% ctl level.

Second is the distance or otherwise seen as transaction costs. The following factor have
consistent negative coefficient as suggested by gravity model, associating the bigger distance with
higher transportation costs creating disincentivesl@mndr probabilities for trading and thereby any
capital investments. Furthermore, the distance showed to be significant at 1% critical level.

Other variables of importance are common neighborhoods and common language factors.
Both are consistent with theaalictions of gravity model, stating if two have common border and if
two share the same common language they are highly likely to invest and cooperate with each
other. Two suggest the existence of strong positive relationship toward FDI flows.

Going futher, we should account to FTA factor, which is consistent with gravity
assumptions and yields positive yet weakly significant results.

Last but not least, we found out that there exists controversial effect of WTO toward FDI of

the source country. Oneibg negative for PosBoviet, yet reversely positive for OECD members.
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Model 2 (OLS with Fixed Effects)

The following model takes into account country time specific characteristics (host and
source time fixed effects) using ordinary least squares estimation method of linear restrictions.

The coefficients for post ov i et countriesd dunrnhe scarced f o
country being in WTO are both positive though former being significant and latter insignificant,
respectively. However one thing worth to mention is that the coefficient of all WTO source
members, that also includes countries apart from OE@D RostSoviet, is negative and
significant. One logical conclusion to draw from here is that we cannot deny or be in favor of WTO
effect on FDI for source counties.

The overall effect of WTO for host camuntr.i
These comprise both country types, being OECD member andbRosti et 0 s .

Lastl vy, as in the previous benchmark model t
language and border all go in line and even further significant in the current choeleto

controlling countryspecific time variant variables as GDP of both types of countries.

Model 3 (OLS with countrypair Fixed Effects)

For pure distinction of WTO influence on FDI flows, not being subject to other external
factors the third equiain requires to be adjusted to couspecific factors at time varying level and
more specific ones arising as of the relationship between varying rpatithers not being subject
to time changes. This suggests for third model to take advantage ofetieuprdue to the
consideration of countrpair specific timenvariant fixed effect. Those are distance, language,
border etc.

Moreover, the current model supports the coefficients of FTA and currency union as of

being positive and highly significant.

Model 4 (PPML)

The permanent presence of multiplicative error term in the original model of gravity makes
the mean logarithm of error term subject to its positive varying values, meanings it will take into
consideration the variance of it. That is agha usual performance our results will be biased and
inconsistent.

To overcome this problem, we applied PPML technique using fixed effects as coefficients to

run the same regression in second model. The interpretation of the coefficients follows the same
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pattern as one in the OLS regression approach. The results thereby driven are consistent with the
predictions of the gravity model, as distance
the landlocked dummy variable reflecting significant anfative results.

As in the model 2, results source countries being eitherFtset or OECD members and
also being in WTO show up to have positive and significant relationship with FDI.

As for host countries being PeSoviet and being in WTO yieldsgative result on FDI.

Model 5(GPML)

Last model has common features with the former but with the one crucial distinction in
gamma and poisson PML estimations, such that PPML does not discriminate, that is views all
observations as equally important #ilgy with same weight in each case; whereas gamma assigns
larger conditional mean with respective lower weights.

The advantage both possess is the opportunity to deal with zero trade/capital flows,
moreover being able to be consistent in the presence aolante of Distance term being
differentiated across observations.

Finally as of findings on coefficients on WTO for all groups of countries being insignificant

makes us uncertain about real effect WTO possesses and provides on FDI flows.

Conclusion

The initial interest in investigation of WTO real effect was driven by discrepancy and
varying opinions on either of contribution or detriment on certain economic outcomes. As stated in
literature review the trade effect was not of certain confidence coididg on intervention,
therefore our work being adjusted to capital flow level determine the accession to WTO on FDI
flows in PostSoviet union countries, using OECD as initial base for relative comparison.

The empirical research was based upon gramitydel which best employed for trade
determination. Further threlimensional data was employed to adjust to time varying and country
relationship, as host and source. Afterwards the five different estimation techniques being applied
allowed us to improveral control for any time variant and invariant factors, relative and specific
characteristics.

That is starting with the simplest prove of gravity approach usage in practice we accounted
for multilateral resistance alongside with relative trade frictionsingy as a consequence of the
relationship establishment with further consideration of time invariant effects on relative
relationship and heteroscedasticity presence, allowed us to draw significant results of effect of
WTO on FDI flows to PosSoviet unim countries.
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Appendices

Table5. Main Source countries for PeSbviet countries.

Host country Vear Source countries
1 2 3
Armenia 2017| Russia Georgia China
United
Estonia 2017| Sweden Norway Kingdom
Georgia 2017| Azerbaijan| Cyrpus Luxembourg
Kazakhstan 2017 | Netherlandg US Switzerland
United
Kyrgyz republic | 2017 | Canada China Kingdom
Latvia 2017 | Sweden Russia Estonia
Lithunia 2017 | Sweden Netherlands | Cyrpus
Moldova 2017| EU patners
Russia 2017| Cyrpus Luxembourg| Netherlands
Tajikistan 2017| China Russia Kazakhstan
United
Ukarine 2017| Cyrpus Netherlands | Kingdom
Source: Unctad
Table 6. Descriptive Statistics
Variable Obs Mean Std. Dev. Min Max
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FDI_i 5,36 781.4028 | 4988.965 | -34055 101126
FDI_o 5,579 642.0149 | 4081.873 |-31236.15 | 93103.77
landl 26,139 4487547 | .5842484 |0 2
Indist 26,121 8.065776 | 1.109068 | 3.087945 | 9.884789
onein 26,466 257878 4374748 0 1
bothin 26,466 .7206605 | .4486831 0 1
nonein 26,466 0214615 |.1449196 |O 1
lang 26,139 0675619 | .2509974 |0 1
border 26,139 .0165653 | .1276382 0 1
comcol 26,139 .0105972 | .1023977 0 1
colony 26,139 .0208883 | .1430132 |0 1
cu 26,139 .0348139 |.1833116 |O 1
fta 26,466 .0713368 |.2573915 |O 1
S_wto 26,466 .8545681 |.3525424 |0 1
h_wto 26,466 .8441019 | .3627656 |O 1
Ingdpl 26,384 26.02358 | 3.833959 15.75709 | 31.96777
Ingdppcl 26,268 10.98229 |1.281278 | 7.185798 | 13.09594
Inrgdp2 25,465 | 17.24882 |8.616069 |0 32.16129
Irgdppc2 25,434 14.92026 | 8.605951 0 31.9677
s_wto_ps_n~d | 26,466 .0426585 |.2020898 |0 1
s wto_~ oecd |26,466 |.2046021 |.4034182 |0 1
h_wto ps n~d 26,458 0968327 |.2957354 |0 1
h wto ~ oecd |26,466 |.7347162 |.4414925 |0 1
S_ps_noecd 26,466 .0862994 | .280811 0 1
s_nps_oecd 26,466 2046021 | .4034182 0 1
h_ps_noecd 26,459 2363279 |.4248339 |0 1
h_nps_oecd 26,466 | .7347162 | .4414925 |0 1
Ss_~nps_noecd 26,466 0092572 |.0957696 |O 1
h_~nps_noecd | 26,466 .0272803 |.162902 0 1
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Figure 6. Kazakhstani's flows for 25 years period.
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Source: National bank of Kazakhstan.

Figure 7. Real GDP growth (annual %)
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Source: World Bank.
Table 7. Regression output
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cpdum -0.26e-g7*+** 1.75e-87
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nonein @ .
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border LEEOETIG Rk 1712761
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Table 8.General Information for PoSoviets countries.
Country name | Date of| Date of| Economic Economic
application accession Freedom Indey Freedom Indey
one year befor¢ in 2019
accession tq
WTO
Armenia 29/11/1993 05/01/2003 68.0 67.7
Estonia 10/03/1994 13/111999 72.5 76.6
Georgia 03/07/1996 14/062000 52.5 75.9
Kazakhstan 29/01/1996 30/112015 63.7 65.4
Kyrgyz 13/02/1996 20/121998 N/A 62.3
Republic
Latvia 08/11/1993 10/014999 63.4 70.4
Lithuania 18/01/1994 31/052001 61.9 74.2
Republic  of| 25/11/1993 26/07/2001 59.6 59.1
Moldova
Russian 04/06/1993 22/08/2012 58.9
Federation
Tajikistan 29/05/2001 02/032013 53.4 55.6
Ukraine 30/11/1993 16/05/2008 51.5 52.3

Source: Unctad, Heritage

Figure 8.Foreign directnvestment, net inflows (min US$)
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Foreign direct investment, net inflows (min US$)
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EM' ddH " CHBjtHcW, 2 jC" 3" dzH " ¥ Efn‘d3H‘QISJt;sH‘\U 20 Is
OQooOhIsrw 11 IIsnt" , B"IsOhr yIsrw 2 Islitc' X Ddzj ¥ Ot

[T dZzHODOdz X" d&zHOte BO2T OHOMRL Ols OHOMRMdzr ¥ Dtels|
EfMM" BH' §P2eOPIzOdZHT Iz o dzjcdz’'ts e dzH j toH § Dtcy OdzO2 N
f O2 HOdzOdzr dzOH " . [ O" DOdz jdzH jteHj HDt' dz ¢ E ' d3H
N dzOY IsOdzH T . MM DOMrtHO DOrdzr @3 dBidz Isj-ded C Odzr v
Mddzselsd S Odzr v "ndd@3ddwde W HPdgEY €51 I PEHBGEZO B DI s
ftojf OcOIslsOtcH " EdR" c6j DCedzH ' . I Mmrdzrw dzolsdyim’
ftcj f OcOIslsOtcH " fO2HOXZOMZEH T W dzpIsd >y 4 ' dzH HDt' C
BafmMisOH", wodzd Yy LT Okhr dzry ISEd34dzHJH‘.

mOdz' Yy 3 HYdmydHdBop @dpCds' rddz € E M d3H T CIsj toH thelslsjl
Odz' YIsOEZHO O" dzr 3d BJHJYyddzOH O b dz Cndze Hj 2"  d
hdC' LOIs-YI @t flzde§ flzic j € Bz dZO B 02 d&ZOdz" Misr, BdzOtG
N Jtedzj o' dz L jswdeiOjidz dy pOddg’ YMs Ok BOW' LH' & dzH B tsdzf

[Dic' dz° € EM' d3H " IsetcH " " W aHOd3 stce Odzd L A3 dZJ CJdz 1
Y s dzr MisOts BtSdzOH T . ]_JG' L G Dtej S JIs JIskzh " n
Gdzd S oL dHIs] to, CEzdizOted dzH | to, L QB OHBO2 ZOtDPL * &Bd |
EM' d3H " CIsjtcH j dzgOdzr dzDOdz HDte' dz' ¢ o] f OtcOIsOte 40 %

O dzC OdzsdHIsOte BdtsdEZsEedWwdzr Y Gledals L OlslsOte BT
YsMr dzr[fi@s]Ote [ j Hdyd dzOH O dBsteW d dz, 1 W j Htod dz, Ottt C
hdC' LOIIslsBtc dzlg P S yn22jMm’ ) D dzj “hg a3 h jdzj te
Y BdzH Odg" dzOH " . s.]. I cBtcsrtslstse O, d. ¢.1 dMOtj o [ 3]
EfM' d3H" CIsjteH' W Y"tcOdRr dzgh © CE d3E Rahupaglacgae JugsL H j M
sm"yr d3HOM" dzO Y Ot OB WOz ' CBFM" &z MisOtcDO B O2 .

I dsOdi3d @ Pt Stec OdedL 3" dzaf JW YONJIbl'™ a~dddWwadz Y
cdfsodlsOdizddesL Y pdzagj ©OodlsOdizddest CjL " dzHj Y sdzH Odz
yDday fYtsdzde dlsOd3d dzH * ftc] f OcOlsOte HOWKdZOE ¢ jL " da
dsd@intgridg' ' MOQdzZOzOHT [ 4]

CWdte dzO2 dzr EM" &BH " CIsj toH ' d. A 4d3thsafr]§OW 5
(Asteraceag , J o' dzdandaseagzj t§ D dzd sOOT B fny s™yr d3dH O
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ptejCjlsls' d2 ¢' Mk dOYlkT EM' dgH'
dtsdz’ dQPlEds @Qte HDte' dz' € EM" dBH' Cls' W

Cj2B' 6 D ktsdr v Odz YsOdZzB0D 0dz
(OdzstesE &z S s5L dHIsjto, OcdkS OdsdHlsOts,
L OlsOGH' W Bty fzh' kg dz Mgy Ols' dzO

EfM" BBH " CIsjtc Y OlsOter dzO ) Olsyr L OH T

e dw dr Y
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OtcH "™ VW
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"dyOody
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dzO
Hy 2" dz
GOy Is T

Y Ofp

YW OtedzOC tsdz
fMlsj tocsdHT
BO2 dzOdz" Mmlis’

Titllsjlz v dgr Mr o5 ¢cwlwOedRYem Ok didzj € jlsls' €

(fMu)l) OkBOD' dZ W WktstOf  dzHO® S jLHjMmjil' d2 HDt' d

ciPeO2é [1n1uvl WhstOmr dz Seflsjcj dz

[jBjhtse w.s., [1ktedzj $BOjOO Z.

r d dzO dzD O daf 2 jjteB Ols Il tedzj teH' Odz y s Ok
(1956

BJ dzg ' dz' CAEZStO sl@6GBH)MsPHzOE,

Lidtelslsjzh®
] .r. &a"dzlsOdzoOL ddz0dz" v, d. 1 . s R dzt 98,] , R . Mplz ) Ongf

¥bpdzj Is. B.

SOLOOMsOdOe (1947) [11] JjwejSlkjt

1dtelslsjdzejdz O2RBOYIsOdz 3 d dzOdzD Odz
OlsOkz&zOter dz Y OL EZHO &. 5. yjtejf Odzsols™ v
EM' BH ' CIsjtH' W tr Mh O ybpdz2i YOLOYNO OlOzdzOtr dz

f O2 HO&Odz dzv® [ 13] .

1itelslsjlkz ¥y Misr w dzolsdyj M’ devj | ¢wdsts dd® dODdz ddy'C

% D dzj

] Qs dzso IsT w

f O2 HOdzOdz" dzH
Ef' ddzOIsT Isigh tH
(1995y%.)

HDte' dz' € EfM" d@BH' ClsjtH " W Ikitedz € yY"tcOW" Odzr YIsOdzH T
EfM" BBH " CIsjteH' W 41 Ism"yr &3H Ofpr , 154 -Qsjmldnjy)O. » Ol Olsr
sdMmsy
CIl EztcOBO2e [ jhBdzj Cjbsls™ & nmdzlslsry IsOBOdz § OtcC
EfM" BH ' CIsjteH' W Isitedz € Y " teOd3r
) vu"yYr 3BHOM OOk’ vkrm uvint mMd
fn O dz
1 2 3 4
1. DSV’ 6B OMmig ®icRoaceae Barnhaiitf W Is dzd ¢ t5 9 14
(1ot d)
2. ¢ dzd ) B3O dAlisr@tmceae Venty OMmlszn 59 5§ 1 2
3. ¢ 2 dzO Iz dz¥ Bola@riaceae Jus$l ZtcOydzd ¢ 59 7 3 3
4. ¢ dzy O dz¥ Sml@naceae Jussl OMmdzj dztso ' j§ 2 2
5. ¢ dzOB " Is Cliz@mosidaceae Veiif. Otej 9 " | 3 4
6. 1 Oy Oy Of " Blanvaifir@deae Jussl sSH BSctsy dz 3 7
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7. 1 "toh Oy Babdceatindlil sBtsor j 10 20
8. 1 Odzj tc d Oerdn@deeaBatschil Odzj te d O dzts g 1 1
9. [ dzj € M Eiflungcéxeae Jusby d Isdzd C tso ' j 1 1
10. |[r zO&zOtc T(Aliafeae J) Agardiif ZC tso ™ j 1 2
11. |r d H J CilElpegagnaceae JusEf tsma 8O ' § 1 1
12. | s J o d3] GUBnpricaceads j ted3] S s9 " § 1 1
13. |stej Misclid&n ades icic @g dHsesyo j Isdz" J 17 19
14. |s E € G Il &AdHGenligpateae Jusg| St YyOo S tsor 1 1
15. |sESCB" [ EriaOdse Jussl jtoj MCtsor | 4 4
16. |slltcH j dz' d Asteracedepumnoitd istctso r j 25 45
17. | D O dzO d3ff ' @adyGpteyllaceaé| o sL H d yYdzr J 4 6
18. | D Otc dzr DIGEUpEsGldsiaceae DO.s to' X 50 dgd € 1 3
19. |D 02 viBauwkaceae S.F.Gréy jtcj L B9 " | 2 3
20. | D O dzO Yy OUrtizARdme Jusss tc Of d o dz" | 1 2
21. |9 0L sOdiCBrels @tni 8cie g &cOdafg ® " | 2 4
22. |9 v dzy 02 ¥ Malz®eae[ Odz! o s ' § 3 3
23. D" tolsy OhiOriddcetsluss.s OMOIsdSE s ™ § 1 1
24. |9 dWw Y E dijCyperjceae Juss] MsC o j 2 2
25. |D Oy r tohieAfparagmceadd f Otcy j o 7 | 1 1
26. D" tolsy OhiOriddc€asluss.s OMOIsd S s A

27. |9 sV’ tc Ok ¢ilCdanpanulgceae Juss ts dzts € ts dz! 1 2
28. || OdzOG ii difiagpaelussf d dzj 2 dz' j 1 1
29. | [ ton d H Ji Oddimcead [ to~ d H dz" | 2 2
30. |1 tod 3z di@drtitaceae Venil j tco syo J IsC t5¢ 3 4
3l. |t Okh OdzG il Bosdcalrg Jasét sL sYyo j Isdzr § 20 29
32. |t dWw daHRDléaceae Jussf Otcj detso ™ j 1 2
33. |& OB dz§ E Sciephidariaceaq sted ydzd S tso r j 4 4
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34. |4 Otc D O ddHRAnuic@aceae Jusy. ¢ Isd S tso " | 9 14
35. |uOkYy OkzOYiQanmEcez®OUndlic HdzslsC so T | 4 5
36. |u j toc Il ddHLytrtlacdae Jaumiy j toB j dgdzd € s o 1 1
37. |v Otc O dzRAYgonaceae Juss] toj ydh ded S so * 2 5
38. |u Odzh Gabicaceae Mirbr 9 tso ' j 3 5
39. |v j WG J Bl Bijdn@deae Pichd MOS0 § 1 1
40. |z OlsT toh Oc il Apiaceakzfitdlia j dz/ H § toj 2 dz 2 2
41. |z " yh r dzH 'i Dieteracead| smw dzC s " | 1 1
1 Otcdzr O : 154 232

rodzfr Ikt MOdy B2 ddst@acepds " EfH OPHL H i B)F Is Isdz’
sl tc) , d &' BasdceadsiasdsdzHy’'r BH2DM ' Iskzr i Yy bpdad 29 sl tc) ,
Fabaceae Lindl.ls"™ Yy dsH O (10 k" >obdaj CrQciferlell de1gs. Is " y
sy di3H Ofyr dzOdz 17 Is z Pogdede wBarrth&t.y dsdgfgahunculaceae Juss.
s"yr di3H OMIsOtc" dzOdz 9Caripophyliigdedeusssl"4y ' lsfHO fr)," dz0O dz 4 Iskzr

CjLHjMls", Oz YO&zBOMZIIl&c'dy tedgH @GN I€QteH Qdzg ' 1
AsteraceaeDumots." Y ' d3H Ofr dzO x OlsHodsts ‘'dalz’' £9 EIfIi tddH * C Is j o G
Odz" YIsOdzH ™ . sj2B'tc Isllitedzj to* W Qaca@ntsdfficitale QVigg, dzc ' L

Tephroseris integrifolia, Artemisia absinthium L., A. vulgarisL. Sp.pl., Achillea millefolium L.,
Tussilago farfara L., Chamomilla recullpOIs O H '

Artemisia vulgaris L. Sp.pl.h OdzD" dzH Ote 3] dz BtedzOdz O dzy OPIsDOtc ™ ¢
hefls’ Ef" d&3n ' €. rdd3 m', YOy cOYIsOte" ybpdgy Gl dzH,
BO2 ZOtr dzh © € j2B 't Isjtelf jdesdHIsOte ( Mtsdz" w " " dzH §
mMsdzr v “htodzH Is z 2 tsdz, OL zdzj dzH j t& ) D dzj Bdsdzsed
Y sfjrfgls Ot IsOB " dzH " . AchilldadndlefotigymHedoytd 'da® € e ' dgH * & toJ |
Jd&z cJjB@BsmisOIsds Odz v, s"lsyrte yOB'" &zgDO Y Otem" )
Y sdzH Odz" dzOH-OY wisdzH OR DOtz Y sdzH Ote” dz2f W Y OB dzgz Ofy
SOD O2 "HdzH @ dk@ ] .

Rosaceae Jus&s " Y ' d3H O " dAfbsays@resiskimad, Rosa a.s Lindf. " tc O d3" dzgH O
4 HDtolzd3j dz yDdzagj BHOdZK, BMMMOtcAdG) dBi,j tcB, d3d dzj t
Y"hyr dzh Ote, W dzOotsdetsd HIsOts, sOdzd dzH j t6 3 dz G dzt € 5L
I"da Olsls OtgH ' YRosacdmezdussls ' Y ' d3H O dz® f) ") dIHs Odpls jatkaH ' dy O ' dz
OtclsilsT d@sH''Y." d3H O MY ORospGskiESsidA L., Rubus idaeus L.,R. saxatilis L.,
Fragaria versa L. , Padus avium Mill. (P. racemosa Lam.) Gilib.J)* d&3H ' S s &, @sz@des
HO2'" dzH OdzOH T sdz HD & ¥ OO0 dgH ' 00dzO0 j d3j M, s dz
tejIs" dzgHj ISOdz" BBOdz, MJtee Isjls' dz pMmMmyte BJty H' 3 Ddad
4 HDtolkzd3j dz OdzlsdH jdzj dzj cH' W HO2HO Btsdzkzrdz r dzls©O
Y s@de Mmisr BJjdzMj dzH " tcjH' . rrtsO0Ot" Isj BY jtcOlskZtcOHO
B"dzZ OHOMdzZ W & HDWlkzd3j dz' dzgj dz Yy sStc0Odzz 1nh'" dz YOy
Y Odzh Odz" YIsr BOWT LH' jSCjdgH" 6" dg W IsOODr B'te CEtMmy

Fabaceae Lindl.Is" Y™ dzH O dzO % 'OQsl©Ojstt dzH g MH g™ dz' € Y Ofy
Glycyrrhiza uralensis., Trifolium pratense L., Medicago falcata Astragalus lasiophyllus.,
Lathyrus pratensis L., L.tuberosus L., Melilotus albus Medik., Caragana arboregcerdzj Is. B .
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swiofofwer ryuSrrRCcEe3zL 3N N[ VU

9¢1¢95 rc 31
wf ws D111 3J/35u6t3 [fcu[[[suw

tsLdio0O 1 ddz WEkL GPhl, j dz@ BC
¢B" &zO2 ~Odz Ols" dzH ©O9r 3
¢ zzOIsr , 3 OL O3y

g4 jtcdOdzd j o O d 2 HOAzO
Zibjdz Wdhasdasedw ipr W (
¢B" dZzZO2 K Odz OIlsr dzHn ©Odr 9
¢ zkOIsr , 3 0OL O3y

¢ dzdets s Ohydw Odzdzts 2 MisOls! j  tc © M ce@dsBeodiplsl) jdsdly v de@ pedissii
fsiLdd dzO0 tshmdzse ] COLORMES?2 d Odzedzd2 mME 82 dzdIsj te
sdzs yj o' j HijpdmE @ f 54 fdsl s dig ety d Y dizfs 0o Mils § dzdats s
Annotation. This article examines the national and moral values of children's poetry based on
Kazakh and English literature.

Keywords: children's poetry, traditions, generation, morality, poems, values.

cteBrn ®dzr YIsT W IsOtedrd E® to' dzH | jsidh bnjAdfd LyeDjddg JQ
YOfmdjllsjte" , BsteOdz! HT Y dSted3OdzOL’ ndzlslsT oy oy " dat
YOdZHO2 HO B' 't 1 IlsdzdCOdzr' Yy YOk &3 EC" dzHjte" dg' W E L'
Ndr daglsr or . Ndzlslsm vy y"dgH'™ dzf YIsOteH" VW tsootel®d " tE LBQdrjy Isj
Bjd&e'  dz. utsdzH' YIsOdz HO DteB it dzsBwW @ ‘st tle@Y HIOOT dz Isd
Btsdz" f IsOB'" d&zOH'" . »21Is¢C j dz' , 3" dzH O IspteBdj dz2' W dzj G
tclzn Odzd Y " dzH'" dz" YIsOte ybpDdzgj BJd' ¢ ' @rjrideld Odp 1€H @2y jydd
Y OdzoOOM" §f Y OlsOIsr dzg;, OHOMRIZ W OHOBRBH'™ Y YOMdJl' dz dz
HOdzOdz" Y OraR"™ tdzOdz Iskz' dzH Of sls™ tcOIs™ dz B " dz)y r 3OM | to
[1,120]

I"dz BOYOZOHO B'L YOLOY ybDdig 1O ddfw iz dig "wlzny d
OHOMBGE j toh ' dz' ¢ Y "dgHT dz" Y IsOter Bofmjdzj ' dz2 Yy OteOMmlis
O2YyYr dzHO2Is" dz BtsSd&ZOd3" L .

1 O0dzO BB2r dzH O 1 MisjIsd S Odzr ¥ Is ©dzO OdgHI"tc dzy O dgrOP Ist @fi It
hr DO®RON " dzr Yy DtejCils X OMOEYA" Y OBj lsdzjdsly' dz iy Edg
YOdzr flsOfpz" d2O@ yr L Bjls Jlsk Hjcejdz MEL. 1" "dz SO2HC
O MBts dz. 4 8 ZzOBHO O dE ' tOMmy OY OttdzOdzH OtcD O N jIsjdzj 2 1Is®
Y ndzhr dzin ' e Olsr dz, mMudzzdzr v fjdz ) OtcOMmr-dgdy ,dzr ¢ ) Gzj i
Y"B" dzf mMlsOte d3gj dz " dz2OdsM" L. 3 dzgj LHJtH ] dz BB2 IsOtelskzD
st LfN@BO" bpDteB ' to CELS jd3 B PR@R] YOy ' tdoyds Cdepg@iyidsls d * Bfi)
" ZDO OO Odz pHjBd Y OBOLROAREZOdD B OMSOf, ' dH"' ¢
I fMlsjlsdeOdzr vy MjL BHjte" dzgj bpDMite Jjlskz' yYyOyjls. c0odad,
YOzl dzgd j ' sOL O, MjL' &g hr dz©G2r 0O YT’ tedzOdzH ™ E
B 5z O, s &zH' € Y tsSdzH Odz" MIsOOD DteB "t BE A" j & d3j 2 dz
h Otcls . 1" dz, D ted dzj , OMO Ydrdz HO CIllteH j dz hr DOte
ljdZe @@ " dz ¢. rdijdeBOjolsrw: ¢ci1ifMm" ¢ xrtr dzOdzgée B OM
Y"H " tejls' BOt. ubWPed pOWODEOHER OdzOD Gdz0 Mils' d3j dz B
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QISUJﬁjJ BEBJCIs' Edzj W3 dz Y OdzO2 "2 yIsOlsOt, E dz
sy, fr] Clsy X OlyOdz MpBdH' EL -EtRywdzepdzC Otz &'
s dzO d30’>! O dz-sWRROD " D] VW st RO BO W[ Ly DEY dz" W M t6
sdzho ¢Cjtj ¢. 1 OdzOdzr v 1 fMlsjlsdS Odzr v Is OdeOGDHS ddp tcy (
st Ldwfm’ dzH OO CEtWGJ d3H " € dsp M dzd m* Dte S JLHJ B
tctsB dzj BOMr 3 dz Isjwifm Is'tej Y OttOzDO Cjdzj Bjtod3j 2 H
OzOdzOte st Ldwfr dzrw EL ' dzv' © J 18] 6 j dz r SSdgrteizdif) Yoz
ZzO2HO, BOEZOXEZOtt i Ldwfimrd HO EL' dzf 0DOdAZO ISDdZJ
OzOdzZODO OtedzOdzDOdz Iskz™ dzH " &zOtcH OO CEtCj d&BH " €
52" dzOIs" dz CSEtSjBH § OO IsOEBL " d®deC il dzg | Wzl 83 dip
OtcOf Isr tczDO Ytsdz OMNYO2AHT . sjte" M dghj, dipMmj dzj dzg
Odztc zOtGD O SlsOYy CECJ dBBH " € SOzOf IsOter dzOdz E 6B '
EteCJdBH" CIs' W EL"dgH" € BJ dz¢' dzf &' dzlezi ¥zO pipledidctcdd Hdg .
O dzd , Edzj o Islhtcdzjtc' dz' W B Oth OfMr dz0 ®telsOY CEtC j d
OzOY BJit' dzkcj Isd' fls' .- CEjck jjef Esdf)ds@dz@ts stz Lwd v
HiBdJIkls'w Y"tcORBHOM B' 't BEA ¢° . SEtC j dgrj't Is' v
¥O2T dzHO O2IsyOdz 1. 4.1 jdddhcd?2 ' ¢ "t dJ SCEW'
Is z tc © dz 527 dz ¢c...dMmSEemMMmMlsets j Mis: 9" 6Oy J dad J )
tcOL dzgstsBtcOL dz' » Wodzj dzgdwBts hfc@E@degdztsuBlSdzl]’sts.d&wﬁ] .
dL BjMEBdzj ydets?2 §tsi &3 MmMEkHjiB yjdtsejyjmscdnan! 1
nlzHBY J Mise jdedzr = MtsL HOdzd 2 . IMmji dmMSEkEmmset s
YydlsOlsjdv dO 0S¢k boySk Ltejddy, M C(Slktsictd
Bgdzd Olss toj, COC L jdkdes?2 " Otc dzgO® dzOdzH € Otelsj,
1Iss2 yduL dzd, CslsstcOV SHENMN jodvjls o fj dzj dedzlz® ,
Msctej 8 O Is -jHijef [X34,1862°]L j H " . Jtr i Mmrdghr mr dzg" w ¢
MOty Mdzag®@ Mils Odzdzr W h-Gusrode Mistf gL EHOY " dgH O O2IsyYy Odz § ' €
slsr t0D0Odz @b Mjdzijcj Y OIsr iflsr OdzOtt BBEZMHOY, B OZOWEOt
CY OtcOIs" dz My O® 3 Odz B ' Iskze YOyJjlsls' ¢'-da j d3 sy ' fipjd3O dak
YO jIsls' ¢' dz YSOe j, &3 ' ntgB "YW Miskz™ dzH ™ HO - € IE ‘tedeh jzH B S tc D d
¥ OMOdzizr YOYdIsls' ¢" dz2 IsOded d3" L . 1 OdzO #zQte tc § jsesw q¥ M
I MsjlsdCOdz' v OO IsOte Is"teDr " dzOdz dejte' dz6j dz 3 b d
Mp2CiMmlsjdn' .o dzj WO OEBREON " YOW@h @z B j 2 dzj dJ elzj dze J
HIlded i M dzHji ' MOdz yddzr yY"B' dz@f lsOte, MOdzOMr BJ dz
Otc ZOdE' cOls " , BOdZzO Y O0dzOte" dzg@ "' dz' €C jdz pdzj zdzj Isls* €
YT tcdzOter . [dz D dzjcdgsdiw L Bic®@h BdzteS a5 Cj dz' f, B' tols" |
CnicO2Isr-dgj¥diC ) 00te3ZOdzOtG.

1 OdzOdzOte f ts4 L W - 1dhylej ISHECOMF dBH " jStej S h jdz' Clsj tof i
YOLOOdz BOYOXZOdZOte" dzr w B 't dgHj c. JECJj2R- OdaEges v dz
s27dz ¢crOyfmr, CEwCjdB NrteHO Mig@xkzkOYy< sisOde" ff VIO ©
[4302]-Hjf B' dzH' tecjdz BSZOIST dz. 1 ' C' ¢ &Rpdz' Y OdzH O2
B ' to" dzg"' CiLjSkje’ dwopMmjdzi "dzlslksry Mmdy ol B dz #zck
BOZzOkZzOte DHjBdJIs" dzgHjy EL OtedzOMm" dz Ok {, Etc' Mlisj:
YOlsr lsr . p2kCjdd yYOL@Odz @drO O ts ztF ©dad d vezp™ j g j Is
tc ¢
HJ

OXO NX XX DS WKW WX O

Is
SH
1

Is ©
J
IstsB
fn

Y OlsyOdz CE JA&@BH" C ynwBrdzrfp. 1v"dz sStcO2 @G dzM) Otc Ol
ccHJiBdJIs jf OlOdzOIr dz MeL Edzj tc' dz h Otelslsr sl toH J
Q0r dz B" &zOY Mmkr HO y"wHr, Mmjdz B OO YOt MmMkr
"dzf OtdzOfr kjwiLed Y"2T Y, it B Q@A "TYd,Odg jfiilz
HO, Ddzjd3 HIdzd i dzHy Y Odzh OBO st dz—,Odmrfn‘r]'dzizISEO_Bcf)cjr
MmoOdzr yiIst v, Is* dz' 3y &z pDHiBdJIs' HI MBdz My jsls’ .

sint' dz, IuMm' d ELGjwlSCjdzdzj dzg, Oy OWO@" Ha 3 GBMOD2 B €'
[5,139]-H J2H" . 1 4 & ¢, "dzlslstTy BO&O&ZOt ftsiLdwfmr HO

sls’ tor HOBdH' |, NJdIs® dzj H' Stsdzr MOHT |, Cjdgj dz H' G
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HORBEZ" d&ZO@ B 02 &ZOdz" fylsT ELGjte' Misjtc B cizBOd dzgpde, B It
CeEL " dgjdz Y8 L' § SCibkfj2H" . p21IsCj dg BOd&ZzOdzOte
4L J dzls’ .
1 OzOdZzZOtcDO OtdzOdzOOdz DB ' tc - Bkh tgdz' H @ E O fjy BrezD ©dz D 1
¥ Odz’ dzO X OY-lsdgfn' WO CBdzy d&O2r Y, oEBELERd OTBEOY EOIST
CEW' dz' dzH J ¥ OllsOdz {f Y OdzOH T, BOd&zOdz Yy Yqwadz dz Y
BOdZzZOzOtD O OtedzOdzDOdz f s4 L dwdzr' Yy IkrdzH'™ EL BY ' todi(
NdbS"LE" NMOtwls.
Jd&z nh'" dz BOZzZOdZzZOtt i Ldwimbdey @& » OROdzO W' dz L ¢ =B tsUzdzlz
Odzizr BO®ZO Isnfm' dz ¢' dzj zO2ry Btdkzr YO)Jls. {2
sOdz" B3Oz Edzj WHjte' dz2 W B' t6' dzgj dzOL Otc OkzHOtr §f BO2AY
[dz Y Olsy OdzH O ) Olstf OD Odz,
fddz Hyf Isr dz@ d3 IsOf f OD Ode,
10YrIsr kddz' dz B OdzOdz" w
¢ ZOGOLZ B HBEBOBOY
Pdz" BHjejdz CEL " wdzj dz
Ndz d3j 2" o' &3 ML ' dze J da.
"dz Y OZOOdZH O B OzZOD O
OY'" dz ¥Odz Yty EL " " wWdgjde. [ 6, 24]
1"z exiJtwr v CeEtccjdz Mpls' dzgj dz BOMIsOf, B tedzi "Nj BE
hr dzHr Or dzH ©, B OO Y OH'™ dZHO EL ' dzgj dz EL " EQNIWdE
d2dzj dzj dzc jdz CEtWCJABH" € hrdzHr yIsr w BO&zOdzr w. EL B fS
OQ2y0dzr f Is"tcDOdzHO2, EdzZjVW IsOYTrter B dzh © HO, 1L
rdzgH " YIsOdz HO, OY' dzdzr W Is' dzH' € Y SdzH O ZOTEOwEOO HY @ |
OdzO BO- OBBOIsr . BFTEGERQIIEHY CE L r QO fiyr 2O H Jj 6'j dz OdzD (
1 OZzOdzZOtD O OtdzOdzDOdz € jL S jdzejdz sk" dzh" HO | MC j
YO Yy’ tcdiOdzH T EL -P@@Qd sls'dalzflz’ W §OHBledzzej IspDteBC
HOEMr L hrdzwry. J1"dz OOy, oM tejMmi, EHOL OY e fdz
s"tcoOdz YOL 't ISOWHO O2ter YN O BOW' LHT . ¢lsOdzdzr h
MOdkzOte Btsdz MOY, B"d& SKGO2HO cu’ dzH'" tcBOY IsT we Elj
Is* dz' dzj Mn 2" my 4 dzh * dz' ¢, Yhtedzj s fj L 'GEBEQ tols dzdz' Yd® df
YO)Jdbls® ¢ Is Iz te © dz' Edzj WHJ toH ' CeEflsiqf yOL' ({, n ts dz(
YOdzO Isiifp' dzgz Y OwmOylIlsr YYO "ter dzH' tcBOY . cted dzj , E
Skzr dzgH " dzZOteH ™ W RBOWT L HT tWEdz Oly OtcOls™ dz' 4 LHJOzdE " . B "
StcO2 HOODT Bl BB dzH ¢ HJ, 3" dgH j Is* H J OMmMO ditsc
BIBE dgH' ClsjtcH' W B to Is* dzn ' € YtsdzH Odz" MIsO bplzjL
jJtejShjd ¢ dzj dzO2r vyl MmeEL &GOODr dzOdzr dzr 0" dz y " dzlsls ©
1 OdzO dzOde™ frifr dgHLO MMEL Y tsdzH Odge B Oter fir dzH ©® CE L H j dz
pfj tocdz' CEtCjdiBH  CCJj ydz iS¢ L, hr dzg@2r B j 2 dzgj
BOY MOISYO ik nh' dz BOZzO&ZzOKDO OttdzOkzODOdz ff 5+ L W d
Yy Ols Otg, StcOR dzls Il thdz'lsIsJj Gz " H j G Okz" mf Odz BOD " dzO dz'
MELHjJK HJ §O2HOZOdZ d&zOH ' . Ul tedz' BOOD" d&ZOH O BSte’ dz
YEOIIST &BIdBS dH' 6" dz2 MjL "' dgkey bpoMjt jk'f, OO Is°
DL 27 dg3j iz DMgte’ dz, IsOdzr DOdg" d3j dz B' dzGj dz' dz J 8¢
Bj2 BHJj AdjHOZO IB'ER2 " dgH O OHORBRDO DVDOdZO Ispdz Y OMd,  Islk
{fMr BLO2HO ». u"tedOdzy Odgtsolsr w ¢ jh “h'dzvj CNldz
B dzi Oy, Bsj2drzj &z yYSdzHOdZEHT W Mbplls® 1 dze"' dzj o' dz € Et
[ OzOuOMm, - OH ]
1 gh "htdzwj Cundz O te.
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[ jd 520 BO®O &DL .
v MO Isjdzalsj & yrfm BOIST t5.

v' M dz2 YO2t.Of, Is' Mmisj dz' t,

[ SdzH OdzZOH T T My r 6"  ,
sdlsfdm d nif " hCj jdz{

by d&O2LO0d 1n1fms¢' o' ¢.

b dzO® M @Hdz,Y' BlsO
vdice' dz sOtelsrf BJSC " Is'

ZB80" dz OO "dzlsO2HT

v4JSMikE" dzvn' v ooy, .. [6.28]

¢

G' dzj 6 BtAZMHOY, YOL ' teG '’ sSOUHO HDA&
Bsdz®sOMO, BINGE dz6' YOdZzO BO&OM'" dzf w B  teHjdz M da
Edzjwdz' W pdzfp' LH' 6" dzgH§ J d3d M, BIl ' dz@° Y OdzO B O dz(
Btsdzd&zOk"™ dzgH © X Ols' tc.

ZT dgH' O dzgH O H O, " dzlsIssDW j E@EONOdeH ' Os { Hofiyldyr & ¥ dz
TOdk YIsTY DHjBJ (R"tOdOLHOd ,j dh ' B jOsk Kl L j8djdd O js
jte' OwOd YO qBPY &Ly flsf0" &zOdz HO, OOl

B
hr DOtedzOh " dz" v Is"tcD" HOde ' dz€ j dz dz) B @fzO Is @ dz'dzAfizr fyr dzO
Y OD'" dz0Odz H O, sptcBdjdz' ¢ ISOOTr dzr dgH" ¥ Y EZOIs™ 1D OD' e
"LHjdg M nNMmls'dgijcec’ DHjBdJjl MOdzOMr .

ddz, OO dzh " dzH'" YIsBlcdzn " ' dztcPEBOFY C Odzr v ypdaj ISOc

HO®R IskHrw YyOyMmr oM &z . I w84Ldw MjL " &3 B dzZH ' 6 lz,
52 YSLOOERZDO CERiSIsifMmils' dz MELHjte Y dr dalsr or . 1 54
dtod Cihdgydn ' MmiBjiB', tdz ML &3 dBd dz Y ODHO2HT dzOYIsT

ER tc, YBOOMR YpDdzgj Y"dgH'™ dzr YIsOte IsktcOdzr O2skzH'™ W
ftesW j Mster 1k ¢dgHjtemmtsde s Ldwdgr w EL' Yy dgH' dz
SYrtcdZOdzH OBOMHEO&ZSE tojls' dgHj Y dzkr Cjtcj &, Edzj W
SOdzy r d&zOdzOH'"™ . wtsde” d@3j dz Y OlsOte ftsi L v yH'jdfH rt=lr yIsOts
S22 dHj2H" . [Mr 0o0dzs StcO2, ¢ deHij'tadisidy "eBHtSwddzid™j Mmj B
SY'" tedzOdz" dzO B PY DO §sdglpj EMEHY O OHOBHOWGH' W E B to' dz
CEdj Clg jCf) jdah," Hfjsdz L W 1 BsydosdzOdzvnr EB ey ' ¢ Oh
Ytsteyrdzg "rdz yJjwikzpl] ' fzE By mdw - sY " ed3Odz” dzO y dr dz
NdWkcej Ypdai EL E®R tedzj o' dgicdp X dig CHsQuindiH dz fME L B

sJ2B .o BOZOWZzZOte DHiBdJjIsIs® IsJ cOf W dzm Y yY"dgH' d
C(Misjtec VO2jteH' W tSYdqOoOmMr dz syr oOdz BOdzO 3 ¢ te-Odzls s O
YEdZ Yty BOZODO X O0dzOh ' tcdz' ¥D dsaOdd® SHOGKZ @B ' figgsid® fyd W Y
YOdz0D" L BOMISY BOdZO ypdzj Bdgr w YOk ffm'LH" € fjd ¢t
B4 2 dzj dzj dze j dz.

bHOdz" W M dzzdzr YYO HjGjdz YOV dzhr O dzr w Islite’
CEte" dgjH' . {dquyuOteH [ '8 dfM 1 "dz M dikda v WddhashsW dwf
of Wonder o Drils02 ypdzgj rOftsdz hjBjtedzjtc' dz'Ww Mmktsj
Y dzOD" i3 dz Yy " teOMIsr tocr d&zDOdz. [ ! 8 dfp Mider B dz Y Ols Ote
BOtc I1h C"  sOf hroow@®Wf. ThbkOMer Wdp' 0§ sdz Oy ' dg
fsiLdwfrd Bj2dzjdzj2Is' dz Oy " dzdz' WAERE WI n§ OandzH Ohe
and O0The Park . [Mmr XddzOYIsOteH"™ W Dty O2Mmr M dzH OO
BOD' Isls ©dz0 O dz.
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The Wind and The Rain :
Like the wind, I run.
Like the rain, | sing.
Like the leaves, | dance.
Like the earth, | am still.[7,28]
dO" dzhr dz BOWzBtzBetcwD A j dzg fB'" dy "fifgHL"HAZ' tdH" W DO 02 '
Wonder |l andd AThrough the Looking Glasso hr o0t
Jtwejehyj "brillig", "slithytoves" and "frumius
snm" d' ¢ BYIdM HS j tcg Mt NA-Alj e p\drg mizdizz wf MIOBJteOdzr v yYdw
C'IsOfIsO I S Isstedw ISOWUY Od&zOtedz" ¥ Y JjtedzjteH] Y BSOOd&zDO
SYJOO&zOtcHT BOMISOdz € jNM " toj H'
Jabberwocky:
éBeware the Jabberwock, my son!
The jaws that bite, the clawvisat catch!
Beware the Jubjub bird, and shun
The frumious Bandersnatch! 0é[ 7, 36]
CHJBJdEHAtcy' BOODOIZOEZDO ytsmyoOdz ndzj m* HJ OO dzf
02 &20dzDOdz. wBWD' Y dzH Ote" Edzj t6, B jtcO, DR6" dz' M
sntdz €' sOflsOtc Y OL"™ ZoOdz. [y khr d&zOte B"dz €' IsOf SO

jlsjde pHj & Jdd MswOydY ZOBHT CEeEt] O&OH'™ . [ Odksdz
skrdurfr fMrory, §'h d SjUHME S ©POR’ Y S sHds 2OH
fgwylr OMfjCl' dzjte Oyr d EdgjteH' BODO&OEHT " fyr

CBSCjBH' § Misdd' B j2dzj dzjdeGjdz sjdedzajls s zOeSlr w
{ jBBEOdHls, Jllsqujddd ypdj 4{52% Mmdwylr fMiztejlsh
UOD' B'tc OD' dzh " dz DH B (P lstdzE OkPti) 1 j Oy ¥ @H B gric P

sSBiOL . tc | OHOGADOM" tedz" ¥ OWr LHOWGH" yYyd Glsr ter f, * h
[ Yjdedzd W jte | jlsoekH AMedi eval Taleso Ollsr tstlsOD
OColsstdzOH W B ' . J1nd C sOflkO flskHjdidslsjtc fiCha

Knight o n@dEyxB" f Hitecdzj o' dz € j L @iyl Alwijc e@Ed20 Hn' . a nudts di
¥pdzgf "The Story of Rol and[98ndwylsr Jjtlsjc'® dzj teH "’
Sir Gawain and the Green Knight:

eéTherefore with fearless face

he stands straight and tall;

full lively at that New Yar

much mirth he makes with allé

116" dzg' BOXZOkzOt f tsi L dwfr GJde] Odzsedwdzr' y yOOT
sdf sdzsedwdzr' y ©et' fiy’ Ddzj d&3H ' €  GhjrwD dsdz@NCrj dzr Yy ddOd ¥
stsdz" iy Odz, fijHOEBEdSC Odzr y Is © @O jsdzj zZ'Oh dz’dz€ § dzm dge
Cddgd &z €C€J BJls bNLjejdz pHiBdJIls MOd&zOMT Btsdzr ff

Jtw  dz Cjw Ml €Cj hrorfd Ildzj teEjdz BYOLs di©az dy O Ldasyks
NOdzf ¥ OHOML Olslsr y y"dzH '™ dzr Y Is OfcO-BAE) YGIS 'L “ igHlg * dedzjdzid dds]
sptcBdjdzj Z6j BOODHOt " fMmlsOdz0 O dz, B"dz dBBOY MOIIsOODT F
BsdzO200dz st Ldw.

4Ol Msintwewej Bjte" € YOLOY IspteBdjMm' dzghj OHOMH' Y
CnhisjtoH' ¥ OtOMmr dzH O dz2OdB' f BOWT L HT' twEd Y OMO2HT .
dpIsOf O2IMOY, Y 6" II" ¢ OB M BSEZOH', Isz0DOdz % J to
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"l fjdz "dzr T dzO B O2 d&zOdzr MiIst dzOdE” Mh " &z B sEdZO OdzO 3"
N tcOzdzOtGH™ W "Nr DOLdRBO Ot dz2' Bt Pz B Sdzkzd daac WY @ * #cdr
Y OBOdzZH T YIsr Isr 21 dzz B OMIsr IsOyrtrf tjls' dzHj Y OtceOdz
YOLOY DHJegidfIlg'dzjcdz JjteC " dzgH " 6" dgHJ, B OXZOZOLDO B J f¢
sS2" dzh O BOZO EL " dzaj CJtedgSls"dzZ' w BDte' dz 327§ EL O
DOLOWjBdjIs" d2 W Qor dzhr dz BOdZzOdzOte DHjBdjlIs' d3gj dz X |
BO22 dzOdzr fils OtcH risus dzjiOMig 'detfdis detgic' d WWdzr v B 02 dzOdz” Mis Ote. o J E
BOXZO&ZzOte pHiBdJIs" dZHj IkOYT ter fIsr Yy, dHjwd vy, fttss
[10, 135]

M 0OO0Odz StO2, "dzlsls"y y"dgH'" dz@ YIsOter 3" L Y OL OY d3C
Bopdz' 3 Bl zOt) OS2 Y OdzOOMr dz sOEr§f ¢€jdzj X Olsr 0
spteBdJ M dzgHj e’ EtwCjdedils, B@BoHjdzdjsls' W BtSd&zDOdz dz
OkzL "™ dzH O ) I-tB0 | fzdzasPyg DGEidc z 6§ B B dZOH ' . DOL OYIs" W Dol
mMn2jd §f, dzneMmMz &' B Y O2 d&Z2OMY Odz Nz M dgny SCEWGE J B
Odzrt¥tsdzgH ™ YIsOdz HO " dzlslsr Yy yY"dzgH'™ dzn O d3" LHT' > OWD' tcls)
Y OWD' .clsO s .o dzlsjy OdzOd3" L .

] O2HO®ZzOdz" ZzZDOdz pHiBdJIsls] te:

1. D0tcOBOj o ©. HOLOY BOdMdDOwdzf spw Jowdhi b/  SH sldtsd
1977.

2.1 jJdzddzm<Cd2 1. 1. ] s4 L dwder sj g 3y dz Isntc’ tlzgj Y OteC
¢ Mls ©dzO, 2003.

3.1 OtezB § y d&2OWY HJjIMEOW dzdlsj tcOskzte®/ wtsfMmils . R. 8. Y]
4. 1 ismMCOw dzdlsj cOkztcO. mtej MistsdBOIsdw [/ -Juttsfifidse O,c. ¢ .
1980.

5 r3j stse z. DOL OY B Od&zOdzOts- dppdrdi@slsd j, BAL 96Btc d » ' dz" W
6. - d3j stse z. DOL OV ¢ed@gAIsizrO tc 1IDH7j4B.d § Is * .

7. Gal da L. , Cull manCBi Ed. LOrénmadore FaAndHBheour
R. J. A Critical Handbook of Children's Liter
8 Nesbit Eli zabeth A New I mpulse in Romance [/
Macmil |l an, 1969.

9Russell D. L. Literature for Chil dren. Whit e
Storybooks: Young Children and the Shared Boo
Associati on. 1993.

10hhtt ps://ru.calameo.com/read/ 0061242704bclf 4c
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D¢pz235039UPPIUVLBRIVIIOARCS 3D M J] JLRC

vOMBd&zZOIstso © ' *

f.d. ¢., HByjdzds w. r Odz
rdls" Mk kdzdoe j e

LOdzH" S5t6Y40Odz 2., 39
(MCjdHdtese skzO

w. roOdfmtcec' s Olsr
BOIj BOISdEC O BOBOdzH ™ dr dz' 6
LOdzH" 25694 0Odz 2., 9

[ 42"  tcrOdz [ OHddzO, 3 OBH'
w. rr Odznt ye' s Olsr
BOIj BOISdE O BOBRBODzH T

4 Cktefp B ' dZ' di3C

LOdzH" S5t6Y940Odz 2., 39

¢ dzdztsIs Oy q v

1"z BOYOHZONY B sSYIs®d2 Isjrmdtsdsedwir, dddsesOoydw
Y OteOfls™ to" dzD O dz.

vty € MeOHjwlsr YIsOdz sy’ Iskz, d dzdztse Oydw dz' y l<
d dzdzts o OlIsd € O.

cdzj z BMOZOH © Y sdzH Odz" dzOIsT dz OY f OteOlsls™ ¥y D dzaj &
Ctodstf ! ¢ Isjj dedts tsdsd W dzOteH '™ W, MiklsdedCIls' ¢ Isjdzj HdH OteH'
szOHT ypdgj EL €S€jLjcGe " dgH] Spfp'Bd Y BOOtG B' dz' o
sOB'" dzOH T .

[ "dzgH O2 IsjrdesdzsedW d&zOtcH' YBdzHOdZzE B d2' &3 B j tokz
ts to dz' Otc O P hdgHyAD 'Y IsY JHDE t6 Yy My OtclsOH T . 1 dzt B3
GJBEetOWdWwdz v 6GidOdzOMmMEzr 20 Y OwOdi30OMIsOdz B Otedz" D'
YOhrylsOdz 3pdzagj odtelskzOdzHr sYrkskz yn2jdjt d' v 1
N dls' Mis' C st deder 'WSY BOBBB &z OdzH ' stcdzOIls Iz . gtsdz’ d3j dz Y (
Mk dals EL' dg' W Yk tstedzr d3dg dz Yy Ohr ylsr ylsOdz B 02 dzO
sykhroO NHdztjd IsOUHOE Y OMOEZDO |\ EBE dzH' € Bjt.j H'

1 DIsdy 4 m" dzH § , YOL ' teG Y SODOMH OO EdR tc Ofgll tolz

Bsd § OB &ZOH', kOt SEeB ' djMmj SCEewh' 02KOYO
Ddzjzjlsls' - HAOE sz’ YSOOdRHOD' OHOBDO YE&2' kO’ dz
BOBOdH Odzi " 6z YOL 't % jlsC' d €M' L. 1"00d Y’ lskH

J 2 Dy &zf 0D0OdzO yYBdZz N jIs¢ LEE] BSSAZOHT .

[ "dzH 02 tstclsOHODT OHOKBHO OYf OtcOIslsr Yy dbH,j ded j |
r tsoOter’ sYkZ tstor dzHOter dzH O sy OY f @& Pk 'Bde'tewlzj tzj ¢ 'tsLdz
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ddzczts o Ols S O ff tots af dizials® @Yt W dzO@O " dz g &ZO N dzHj bz Y SDC
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