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OHO®RY § Ok HsAUBO M dzd&3Odz d3p H j dza Oficj w( D' w O )iz
MEL " dz Y tsdzH OdzaD Pdz!' My Gmizn Jdzdn " fip) WS O Tz 7 .

DOL OY'Usdzw Oy r dzf dBO2 D" dzOdzB O2 " dzr dzr v
"dzgHy YOO MELHJjt dz2 Y'sO2 8" dz' dgy OBEZHO
ozJ CsedzdIsdols’ € HjWGEj2H]G' CllteH j dz

ter M dzH © dDH j ded dzj § Bl OOt C BH A IS (BHzO B A !
HOted3ONr pDtolslitcdz MlsteOIsj e dw dzOteH ™ Y BdzH Od
BRzdzd ¢ OlIsdo s’ € OzHOtdRBO Ispfm' dzH j ' , Wz
‘Mmilsg e g Y SdzH Odz" dzOH ™ . c¢BOte [ DY
HOtedzOM " dz" W B OKIs{f il OEOWIsdzOMr dz HDdz Y j Is

QU ME®EX
NIFNQOO =
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Yrs®?" tROdr dzO@ kI M) d ChbkjybkzS ®icOmOys OR "
"D HOdz O&ZD Odzn O, ¢ B O2 BDIs' dzH BB D tizdz® tizls P 3
N2dzj ' dkH' YodHOd ' BOM' & JjSjd Ody )
tj Okzd2 dzj 6h] W O M@ d MOLZO. wjisBjB' Dt o
NN2jMm daj dj. wwdH' YlsOd 6802 hr 00kOkOE
' &' dzgj OkHOtkZ SjL' dzHj Y 'OHOIEEON  de dels Is 1k
jtejShjd ¢ d MjL' ' dk' hjhbkh' ted Oy OtOH
YrsOR ' -BOHE dzgd CjW Mk' ¢' dz' v ©OyO®H@ OR OBEBRT
Ddzj BH' € HjWGEj2H] YOB' dzHOdzk jtojSh jdz Clsjt

) O2 H OO dzH §zB B gzls s | to

1 Mohamed Sidi M.S.M. Functionalist Approaches offranslation //
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12401245.

2 Boaheng IThe Functionalist Approach to Translation and its Application to
Translation Management // Journal of Motffengue BiblicalHermeneutics and
Theology (MOTBIT).1 2025.1 Vo | . 1P.1631.1 .

3 Bl um H. , Schragn<lratR.ngY.Erich Prunl
Platform.i Published online: 06.09.2024P. 253276.

4 Wang G., Xin Y.An Analytical Framework for CorpuBased Translation
Studies // Humanities and Social Sciences Communicatio2€24.1 Vol. 11.1
Ar t i cl eDOI 1011850/94159924-042504.

5 Hong W., Rossi CThe Cognitive Turn in Metaphor Translation Studies: A
Critical Overview // Journal of Translation Studie2021.i Vo |l . 5 P.831152 .

6 ¢BO2HEW tcB Olgjdald " DOt RO 7 lsr O § dz" iy O
Y sdz OL (® OdzOgifnjsipidz B dgdjCdiathy'C 3 slsO&E y Y B'te ' )dzO dz
17 dzf -dzdgo | dzls Otc dz' y€ ‘ClaOtgf@aiiz®ds.” : 1 R dzls j dzdz#3Btc o d M
443, 446, 448 B.

7 Do / : L (OkH. ):.

, 19951 1,3,5,9
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Jl{f1vrR 02. 41

14 r I 4
1] ~ q\ r r 1 ” r
N\ J J {4 {4 J N\
Ll

[ RBIGOJ§.9 O2 MOtetso

dlskzH jdasT, sOLORMSd?2 Octtslsjrndedyd MSd2 dMmMmdzj
4. oj2WEkddddkO, ¢. ¢MsOodko
[ s OQo[d3>|®dz.Isa®

}toj f SH O OIsQ LA - fr]Qq'Q Octotslsj mndzd uyd M& d dmMmdzj H s
4. dj2WEdzdzddd, ¢. ¢MhlsO0dO

dlsOls! w fsfMmowh jdO WddshmMWMSskz O0dOddL
cOMMdzOIstcd & Ols - dMmS Ezmmise j dzdz 2 d dzls j dzdzj € Is
{ OMMdzOIsted © O Isfw  idztse dzr |  Citdipids. jdzQfddd jo3ts
o tsdzd , ddzls j dzyd s dzOdz' detsfls! g vis Is@ tg dsindB ¢ dzlsizdzt
MftcsBEOS e YBSHABHO d HJjEOjlsw or 9 tsH,
f sdzd i3OI COC ddemistelzdzj dzls, t6j OdzdL lzs h 2 41
BsteOd! dzts?2 wslsoe jlsMilse j dedzs s d .

s dzt yd o Jd finidssig iPls o j dzdzt B  Sfdsls jda@dfdfrsisw o v .

{tOLodlsdj kjhidskscd?2 §smsOsdds fijtjH
slsdetsh jdzdj BjyHE BswOd & d dmSkmhlse j dad
My smse dz" §tod ded BOIs! tejh jdedw, odzdwendj daC
BstcOd df 5 OC | dZsOBd? AdasheW §e s tsdg O Ht 6
ssets, Chkt ML dOYl LdoOyjdd) mMosdr sk
slso jsMmise j dzdats fiyls LO da  dzOtekh j dod § . b 1S
SftejHjdj dedzzs Oo stsdes Bdesfls: , dzgs dzgj BB kO
BsOd df &3 Bf ' Istsds ddzlsdzd fnls Pe 1§ st 5@ dzimdz 2 fr

) sdzvsd] RBstOd. dzsets Mksi j SO

] 11dS¢) ®stOd d' & mkei jSksd Myudlsojls

9" BdtcOIs! 3 Y HE HBB&B% d L dztsds. v 0C B2 Mt
M shmsedshls! ¢ tjWdjthdd. R&jdds {kd ¢
slse jIsMmise j dzdzts M Is L() Hy2Ms® ddzj ~ @ tedyS lsyistc dz'ls
tog h 4 ded W LOoadMmwlils B©ls L OHOdzlzEGts Odzgtsted Is df
BetcOdz! dz" = kB JYHJ dzd 2 .

dbtcezdzj dzlst o sdz Lk ftedL dzOdzdw RR dBstcO
14 SBlstster j dMMmdzj Hs9 Olsj dzd MydlsOs Is, Y ls
BstcOdz! degsets OGjdzZlsO o WEkdeC ydtsdzOdz! detsdz md3"
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LOHOdzdz" &8 1 sdyj MSdds § tcOo d dzO o, f od dzd BOIs
Yyjdedaesmisj2 d Eydlsr 9 Ols! fsmdzj HMMlsadwvw Mo tsd
OQolssdzsdidz » biOdzMY Btelsdzr =« MdMisj O~ ddzd 3
tcj Ocdtolzs Is dzO BstcOdzr dz" | ff del©iLgsd d , 3 dd Hiz
B dzd i3d L Jtetso Ols otcj H. 1 1 Is st z g€y &) tzgzO dz'rRd
BstcOdz dz" d®. Oc j dzls s d3

dbtceclzdzj delsr. ftotslsd o

[ sz s fifisLddg@ldzd ¥ d3tsy d 2 dzj fsLotsdzv jIs {tc
yj dzse j C Iz RR dzgj fodeddzOjls L dzOyj dedw HBBU
Mse iMmisd d daj Mysmtsejd d2O + B Olsds . | O]
BstcOdz! dz" d3d, 1 st tjLizdz sOl fftetsc tc Odgdzsdfizgts o C
stsc ts, otsLdzd SO s s Ofmdatsfls fjtoj dzsy d Is |
Isjrdesdzsc s, Yt fteslsdotstcj ydls fteddeydt Odz

ltotsBdzj 3O Blso j.lsMise j dzgdesMmis d

dtso toj dzgj dedz” j H d i€ @ Mtp'daf O o 51§ dcAEBLo §j adfostsld
Yylsts o Mmdzsydz' » MdMmlsj di3OR IstckzH des s tdj H j dz
tcOLtcOBBIsYyds, fjtOlststc ddzd MOBBO d&GOh d dz0.
tcOfMmYf tcj HJ dzy dedets? tslse jIsfylse j dadetsisd, GHJ kEy~c
dmtf sdz L s Odzdfv. IBJOREBRIZSEEH - SH fsLotsdzv j Is
f OtcOHtsCMtse d kSt jfdls! Ctdastetsdzr dzOH Isj R C

ClsdSC O o ftosjClsdqteso Odzgdd RR

Il MmMteotej d3gj dedes?2 ftcOCIsdC ] st o dzd BRO
L Isduydesd3dz HdL O2 dzlz . gSLHOIjdzd ftotsctcOdd
BJLBYOMmMdesmisd, MftcOo jHdzdosMmMisd dd ftesL tcOyY
Lsduyd mMSdd WwWEkdydd, ds MOd" gzfls dis@.dets § dzls B
sMisOj Ismw d dznis ez d3j dzls s o3, Colster 2 lstcOy O}
MsLHO] Is.

AN dazsisWiMSd] .fsmdzj Hiplsea W

[BMMzYHjdzad ] dBstcOdz desc s fDIlEafzrO orLRE daw @
Oiis sdevisd yJ dzse j € O. [ Mdzd d3Oh d dz' d3ts
OHOyd, Ld2Oydls dzd 1 Ists, Yylsts yJj dzso j yJ me «
COL" 90] s, Ylsts s j dzdetsdnls d3ts wmQ dztsdetg £ O i a |
f s dzsMmisd € HErRBodz d3 § jted Y do Odzd VW d3. R
meemmise j dzdz" = MdMmlsj 3.

1 06 dz¥ yJ dzd J

RMGCEZMMmise § dede” 2 ddelsd dzdzy $ s ofd x4 daj d
f sdzdesdz Mmd3" Mdzj 1 lssets Mdzse O. [dz disy jIs fr
o' ftsdzdgV Is! dBstcOdz dzf | Hj2Mlseadw, dats dzj Myt
d dzj mMisd tslse jlsMise j dzdetsMmis ! € OCR R digfigilyj tailizdf jlsdzlds, O f
Hdzw toj OdzdL Oydd yJjdzse jyj mMe&da yJ dedetsfmisj 2.
sMlisOY sMw L DByl sdiz, f jtcOlttesdy (
1 OHOYO W d dzts s uf Jfdz@ls 4 ISls[@ &, Ylstse tcOL 9 dlIsc
yJ dzsotgaglg mMEdzOclz, O daj L Od3j dgWw cdzs yJ dztsoe j yd
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[dlsj t@Iskts

ley tgdg. ovd3r, dBsLed dd ftoscteOBB . (1 Jjte]
tcmmMCda MBtstcdzd CIPEL dg@dzdf . BstsW d d

2l ey . m. 1 tedBHO, 90Oy dzsMmisy d IstclzH dztst

3V s dzdkQF dzdzg dz [ stcOdz! dzr | BOh ddzr : € OC dzOk
HsBtets tsIs L dzO. (tkfm. fjtjosH MEkh jMmMlsolzjls

AN zste ff O dzH el [ dBteOdz! detsMmisd dME EzmMmilse

51 stesdis e jtortcOLEZd3: fEkIsd, fOmMdsimisd,

61t OMmMfpj.dz etso 3 Misddzr 2 M yYJ dztse j € s &B. R R
((Wdydodz: dzr 2 tekfmp. §jtcjoBH.)

7f Olsls¢f Ot OL tcr 9 lse jIlsMmilse j dzdzsMmlis d .
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1 v ¢ f 31.15.35

S n . ” S X r S 1 r J -|

0. MmOBdH L dzzdfdz@ MO d dzts o O
[. Chj@smdwodr 10" M 90L03fsdd kddo jtof

bz tc6 BIISOZHOt (Pb]|] Cul] , Ni | N
dZzOMmlsOkzh r d&zOter Btsdz' f IsOB'"™ dzOH T . HZzHO jto' «
Yted CIs" € s LBJSE Oty dzf daj d3d Me c®zdzy d3fndzls c
BJ dz¢ ' dz' B'te d&NhjHyg (BOET tg, BIl 2t €, i
Y"LBJIS" dz2 B"LOH" ybDdgj ErIslst bpMmjt" "LOY k
Okzr tc d3j IsOdzdz dsdzH Oter dzr W h OBOHOdz Is™ i X (¢
 omisintedz" IsOL OHcBlEz tacjl-l(Ddr]Jlsd;I&BlSJtIngjgyOxc;Is JISJ
st jls' dzH' S Isd de, OtcL Odz D6’ L CBdzsedwdzr vy Is
MtsteB J dzlsils j toH* f O2HO®ZOdzE Jjtoj Ch jlstz@egr MBOY
YOdzH' YISOteHT W CjJ VW ISOtOdz0 Odz dis Iy 2, St BYs dxO
IsS" tcOH T (~95%) . 1 "dz tsdzf Okzr te d3j IsOdzH OtcH !
mMtsteB J dzls JjIsjH" . s0OBdOd Ypdzgy BSHIdWIJdECOyYydw

OtcL Odz ypdzgj {SCBEZEGqWdzZYy Is"tcDr HOdz YOE' § Mm°
N dteOMmlisT it d2Aads' zdz 11l ° dz  ts dzr YA jIs' d&BH Is §
Bl dBE " dzH" € BJjtoj H' .

st 2" dz KKk | 0L Otclskz, Okr te dJ sOdzdz ( 5 dzl
COdzr yd?2 COtBtsdzOIsr, BdtSr HT tcODT h |

DOL Dterf 'd5H ' € Edzj 5SDM fl' S HOBE y®sEh ODC

pfmjte Jjlsfj?2 Y B2 BOHT . sl tjMmMktemisOter f O
zOMIsOdzB O0DOdz OH O Yo' IO MdE Ve dB HEjz CE L
h Oter dzgh OO jJ W Y"dzgH' to] MizhtecmisiPls,H ¥ wdzBY toll dzj |
YL dHje' YOodzfr s gwm'w I ME3 CetemjlsC hisyj
Mk Y ster hjClsj zdz J §4 dz' dg, sOoL 0 Mk tj Mk
fO2HORZOMZE EL jCIs' dBoMmjdzj JjCjde dz2 CEtelzej E

SEfflsjejdz LJjtelslsjlz dzplsdy j dzd to* dzj 2 jc
Y d dzO dzlz T BOLkT' tc, BII2tcj & OktelzdzOter , G Jj Bsdz
Oztclz zOtce IsEZHT tcOHT . [ Odglz h v J dzH j teH j D2 j dz
dzj ' Le" MmMiBjB' dEOMSORZOOLZ2HEEOBY CIsi " B d3fix
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Chndz MO2" dz MkH"™ W &OMIsOdzE™ &zOdz 14000 E d&z' 3
sOL OtclskzHT W Y OWO DH MIsjte" dz pL ' tedzjz EIs] E
CELHjt" dgj dz Odzr dzgOIsr dz Mk OHOd Is"Is' dzzr dzO
BJ dz¢ ' dz' B' to Mis©Odg Ot€lg lsdigride®  fipodzdc z dzOtoH T
HJ dzlhOkdzr YYO "L OY d3jteL ' dgH d&sp fj dzj dzj toH
YOE' Y IsedzH  ted3j21Is' dz ypdej Y OL' ta@' Mot O
Cddzjs" dz Mk Oz L mk Hyt Ol OdzQ Hi3d .5 dzte dzdi
dzts tc d30 GrPAc? Btsdzz" dz Y ORBISOGZOM" L dJ sk uh' dz
f O2HOdZOAZO sIsT ter f, IsOL OtclsT &ZzOHT dzj &3 i to
CCtsdzse dw dz Y YO " LH" G BI €' dzb dzj d3H °
BBdzOOMzH " VY Is Odz, DOLOYMISOdz Wh " d H] ELJjCIS'
DOL OYMIsOdzdzr ¥ dzj 6" L G Mz BOMMj 2deH j " dz' v
Edzj cC D' fIs' €, OEr dzh Otclz Oh dzrlzr Y 3 dz@4g H 'ls " @TR"
Y OdzoOfmr f ¢ Jdzj Y OlsyOdz Odzlstetsff tsc j dzH ' € dz
rndzddiyne’ dz ¢ HJjdhmoOkzdz v MOYLOE "2 &3 dz" W
N rodz Ddzj d3 ~Odzyr dzr w nhilsjdz B' t6° Yo' M
dtsdzH ™ YIsOdz MiEzHuy witc Gdifjdds Wedz" jydzH j tcH " W MO OfMmr «
nh*dz HyJ, Lty N2y nHh' d HJ BOWr L HT . r
B"LHT YIsOHT W jokz' H J mMurw oSddisdwdz v VY
B34 SOdzH Otedzy dz dzOMmis O dzlz HJVWGEJ2 & . Ol Gtyd

Ljtelslsjbh ' &P’ wHEESPdH OHT § O2HOEOAOI' d
sOBd0d YDdzj NOMOdzH'™ Tk yYB2BEOELOEL" &
Olsls’ ©OIs" dzF dz OlOf EljH'. [T 00d B O O

' yMmMOl jl' &ejdz MOwY ™ dzi' Mk 31 s jstcj dzi tg'S
Bsdzr § ls'tc [ 6] .

bkrtc BjlOdHOK Yskh ODOdz GEsODO ¥ j

§ OdzOtls O ZOH™ W Oy’ &zOkr, BdBcjdv' § to

Mdwylsr fesyjMmisjtc Oyr & IlsOsdoOd Isiitgnj hr

Okrtc 3jlsOdzHOtedsj dz Odzls tets -8 § flzdzH >R @R rélxd, n Is

J

dz
s

Is" wO2AIlsyr hilsOteH T |, cjteBdydHIsj toH ' YD ARY ]
EdzjtcCDfM" s ¢ Medgj &z MOtk MmMdwylr Dtols Il tod
[T MOdzr, Mmr dzOf Y teh ODOdz tSlsODO - dztste X D dz,
Yd dzdzs dzsL O € ts dzfy jitdzoO N dzjdts 'Y, YO & dgizhlsO 3 D dzd W
EdzH ' to' i deplsdy jMm dgHy IsiimjH", Odz COHMBJ?2 d
YDday IkOEZ X" dgf MisOw" dzH O € j-O) dzode ¢ B Glz rzb B
fdedgj dzlslsjteH' , IssYy"™ i3 B" 2" d3H Ote’ dz X pddej 3,
Y sdzH Odzgr d&zOHT . 1" dz ptejC jlslsjtc ytstch ODOdz st
pCjdzjuH" [T7].
DOL ' Uc@dO dz0 * mMkzHur sOL Otcls Iz DH' MiIsj t&*

BdSC st Odzd L d3H J teH j dz2 SOL Otelslz Y pDdaj tsdaf I
Isj mndzsdzse W dzOte i3j dz f tesyj MisjteH' § O2 H OdzO dzaC
DH' Misjte’ dzgj 3" dzOdzOte 3 OlSOH T :
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Priority directions of science and educatt®velopment

1. dyvwizSef BOODOdz IsOLOzOEZ bDH' MiIsj te’ d
L OSISOtGH' Cils'"tejls'" dz2 CE® tlsj e’ , CJtc ts fi
MihLe' dzj cH' W Dtelsll tedz sl tedzj te* B Ots.

2 . 1 OdzO dzmT Iz ale’Oleizr © ik dze * dz MDD iz dzj , - dzts te dzO
Dtels Il tedz' HiLddaWw J Sydw bpH' Misj te’ MkzHODT B C
BYCtotststce Odagd L d3H j teH ' Y ts8 1N h ' dz YisdzH Odgr dzOH '

3. uvnidznBgwWdAdzZY tlJOGjdkslsjte d3gj dz W dzs$ k&

fzHT GOm0l &z YOl BEdh jCIkjH' "iMlsO?
Mz ©O0" MMy j dL Vv dgr NBWHT.
4. rdMmilsddzazv ydv ftetsyd iy’ fnkz H ' Y 02 dzODO

HdMisddzH j dzc j dz MEHT Odzze 1h ' dz BEH" G sdzH j dzfr
yNL' dgHj BOtedzr Y dzOMlsOEhr L OklsOte d&3j dz d3d dzj

5. [ J 3Bt OdzOdzr ¥ T I8 j fdzts defrpfovfiis@tc W d tz! Istc C
Wddz' steOydw, BCtesW ddz! steOydw Mmdwylr o&d¢
MzH Odz dzOMIsOkhr L OlsOteH" s 1Ih " dz YBsdzH Oc
pufsEB Yy, dtd OddOhE ypdj dj deod
‘ilsjten’ W &' MO Btsdz sOB " dZOH T . dkzr
stetsC ddzj sd ¢ O, ndddw dzr y Is" dzgH " tcZOY Md W
6y BJ HdOyYydw Ypdaj BIBSCEB 6 MAWdgdH '™ . B C
Bj IsOdzH OtgH T ) 58 Hh*dz 1dzj StetsC 550Gk
stcsrddB3dWdz' Y EWHjEZ DH' Misjte’ Y tsdzH Odz c
hjClsjkzdzj te* BOte jGjdzg dz OISOy EIsCj dz
Ol BtsdzlzT Bl BY dzlzy DOH22 Eistg tc - P& Otc dz"
Odz’ ¥ f O2HO Bftsdzlz' dzO DQszJH‘, Odz W dIst
bz OHMmtsteByYydwdzr Y bpH' ' fjdz IsOGBJdOD(
"dz" ¢ ybpdgj hMdzOd3 Lt dzdgj 2z Mmdwylsr
dHMBteB ydvw kdzr d3j IsOdzH OtcH ' Yt nh' d 0O

3 D dzj dzOL Otc OkZHOtOtdz Y DH' M B t
dzH Ote/ dZOMIsOOTr " IsOte WdLdSCOdzr v dgj osj iy ~
BOdzH O dzOH ™ . bHMsteB ydw fjtadsyy mozi § @B iyl
s ted3j dz andszr]lsftrsDOdzHO z dz' d3j Is OdzH O dz
dHMBteB ydWw dzr y H' MisjtHj] MtsteB j dzlsls
nh'*dz B tedgj "y todls YG?ISO f O2 HOdzZOdzZ D O
D H' fijc Ounjlsls ‘tedzHlfOHY © ¢ HMtsteB j dzlsils j toH Is C
IsSsOBOZOKLDO { Cdtsi3dS Od ¥ Isd" &3H " dz' ¢,
| 03 OHfMBsteB Yydw DH' Misjtc' dz' W Isd ‘ d3H
uq’tsdz,G)dZHf]J ssB " dz' W YDdzj f tsdzw te@z Y. Mmc
tcB YygWw WOLOd W hjCOteOMmr dzH ODr Jjto' G &
G ' dzj dz >|130®th zOk i fftstseyy v dz" wd H NisjeB Y
OHfMmtsteBydwdz' Wil jigstef ey jmjtf OlsOZzOHT . ¢H
OQteOMr dzH ©® j & Is1l tcdz®" DS BZ3E Oz Y ¥ dind< @ &0z
D dzfp* L , OHMBteB YdvWw dzOdzD Odz iItsdzj € 2 ZOdzOte OH M
OdzOH T ; wodzgd WdLdSCOdzr Y Clhlsjte IsOBJdODOIsT
OHMmtsteBYydwdzg" ¥ IsOBJODOIsT Mf jydWdsodzr vy, O

RRN=F =+
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dzj Bj Mj 1 dzjSkesMisOlsdSOd v BO2 ZOdr flsOte
OHMBteBYydwY Y O0BH-BOOdzH ) 6 DOilzlsj o' Hd MY j efhd
ypdzj Mklsje' BO2 O MIsOter ptejCjils jlsjHn' [

dbkrtc BjlsOdzdz dtsdgH Oter dz Mz dzr Jto' Is' dgH ' dz
OHMmtsteB Jdzlslsjtec MddalsjLHjdzejdze vOBdODd ©OHMBGH
CidMmMlsjHj CewBljls' dze jdz [ 11

sd Md) v PBH (s j dzlslsj tcH' 6 OHMSteBYdqwWw dzr 2 mM" 27 d3H

dHMtsteB j dzl [ isOdzdz dtsdgr / o¢HMtsteB ydw

1 | dGdzd dz Pb] = 1865 &6/ c; Zn]| = 9
2 [ mJdIlsst©ddsOyY) |[Cd] = 420 &6/ ¢
3 |mdlstsL Odz (sn3jcCd] = 518 &6/ 6
4 |otswW' tc BOMdzHT {1 Cd)] = 67 &c/ ¢

BOMdzH'™ t&' )
5 | A.nodosums j W' L Cd] = 215 W6/ G

BOMzH' tof
6 |[ABted3sOdz' Hj edHCAd] = 149 W6/ G

02 Yy OB h@dzum

sjw'L BOdMzHT'
7 |stOr B30z §MOeCd] 33=3 &ec/ 6 Cr ] = 17.6
8 |Ajdzdz¥t dztsL © € fiCd]| = 19.9 &c/ ¢ Cr | = 1
9 |sMOdzlsOIslsOdzo (Cd | = 21.4 e/ ¢ Hg | = 3

1 G' dzH' M’
10 |[AJBsdzd Isls | to Pb] = 155.4 &e/ ¢ Ccd)] =

150. 4 &c/ @

"3 telsy®© Y OB DOdz’dajde? L C @4g mids dzO lds'de@dz r ([ C
Mtsdzr dsj dz Y Ol OO ¥ dztE D d3" ders@ W st Oy dejH " @L
BE d&z" | B g Odzd € Odz' YB OtcOIls Otz Yy " tcOd3 Ok’ toe K
BO2 dzOdz" Misr kDO yYtsdzO2dzr t©j OCIsdels® BJjlIs Isl
CJHB"MaHT todzr B JIs® B Ots, BJIsls®" ¢ OEZHOdz ) t5DC
dsdzH Otg” i dz Bt Odzd € Odz' Y ZzOMIsOOD" h IsOtcH
r"o3r ®sy vyOB" OF dz W OH Mt Y d Wdds dpg @Blg deledny L
L dzj SIstesMisOIsd ¢ Odztzy » GsdadtalsdzHdg" tdr Oty " dzf NIl L
mMstcB jdzls tojIs'" dghj YBBdzHOdzgz Otels™ yhr dzn YIsOter :
sjc' dz dgj 3 Mj Elj] OttLOdz PdC' L OIs (Is"ts
4<;13dzlsc;o[ dzr 0O Otc®d ] dz;

- ndd3dw dzr Is"te;(Dylsr ¥bpdzgj YO2Is0O Y BdzH Odzlz
-QEUlSJG'JdZ Okz" t6 B sSOzdz dsdzH Oter dz ( Pb |
m" W teJH" .

[10, 17, 18, 1 9 ] JwuBjSIlsjte" dzHj Ylitee' L " dzejdz L
YY" telsy© yOBr Ordyw MmtsteB j dzls toj Is:CdeHnisg ‘H | fo
Cetckze] BB&OH' .
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sifMi2j ruB telse® 230B' 97 dzje L' dzgHjG' BGMGSEE | d

[ JlsOdzdz [ HisSteB YWY Mr 21 cgHz Otclsls Ots

Pb ] 150300 6/ @ pH56, 25 AC
Cd | 100180 3G/ @ pH 6, 30 AC
Cu | 80i150 G/ ¢ COdz yddzOydvw d
Cr 700120 &6/ @ OSIsdolsj dzg § dz

r"d3" clsy® yYyOB'" DF OQODT'" dgH T Mz zOtH Odz Oz
CEflsjejdz L jtolslsj zdzj 2] . Y t5dzHH de'lscgT®O dzy O[B2 (C
Jto' Is" dzgH " dzj tcH jdz Okr te BB sSOdzH OtcH™ Y 58 HODT
BEM&N jCIsjte’ dz' W E dzh j a3 3 D dzj Istj @ I3 ttOdz@ st
BO2 &zOdg" miIsr [ 23] .
r sDOter HODr CjMlsjdz ¢ dpdz' d3gj Islsj teH'® MO
QB'tG sOBdOod Mt j dzZlslsjtce] YOtOODOdHO O
DOto Ddzj zj Is' BOtc IsOBdoOd BdtMmtsteB j dzls H
dz;ddso[ dzr Yy BsSHdWdSOYdqw zOdzo ©dz " 3" telsy
teBj dzslsjtcej YOOODOdZHO OtcL Odz, { CtdzsedWw
Motee j dzls BsdzZr f IsOB"™ dZOHT . rr "3 telsy® Y OB
] , Cu] , Zn] , Cr B®WODUOd@tc] dd3jfiglz W fitpticks
mMsteB ydw dzO2 OdzOH' . [ dz Okr tc iZj IsOdzdz d 5z
2T dBHT dzr' Y GCEtmMyIlsy H ¥opdzgj B" dz Gdz Y OL
OdzOMm"r dzH ©® f jtemtf j CIsd o Odzr BC{tSff]'[StGBJleS toj Is
[T ZO2 BRI jL X" & Mr dzr v ELJQIS dz G’ IsOB (T
COdz yd?2 ¢COtBtsdzOlIsr dzj ¢ ' L " dzgH j Bdtsmtstes j
ypodzgj MtsteBydwoO bpMmjte jIsjls' dz WOlelstGdzOtGHf
dsdzH Ote™ dzOdz IsSOL OtclszZHO Y sdfftgBGS I3 ¢ Ofrtsy B Y izl
Y OMOE Btsd' f ISOB'M dzZOHT .
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Cd ZKBOIsT

I MisOktc jHMIsOo dzj dz" tojL Edz IsOIsT dMmMidzj Hiso
gL cOMmisdlIlsj dz' dgr = fi JShyolZ tar At jtsol! Sipd dzts o
or ydi@se, Mo jCtsdz dzts?2 d Issd3Olsdes?2 C sy kter
OCIsdo dzsMmisd . AJdz s w g dzw dzO ! cOL BPBESBOO
L CMsteOCydd BdsOSCIsdodz = MsjHddzj dzed?2 M
sftcjHjdzjddy OdsdsSMdHOdsd = Mes2Mmlse ftc
1 CMisteOC IsT gL ydlstckzmse ™ 7, IssB3OIs s 9, d
OdzsdsEC MdH Odzls dzts 2  OFC Isjdle dasnfisfyy d5Q Is taydsasO I4f 'ts L Ho @
fjtemtifjCilsdodatsj fr o1y H dzw i sdzlz yJ daed W
dmfsd LEzj&k n o fdhjoes?2 d WOttdOyjoelsduj ms

s dzt yJ oifdgso@dzls  s€ MMd H Odzls T, 1 CMsteOC ydv,
o ddsctcOHdz | CB8Y §id@&BS Qe ZiE®BOIstso , DP
BdtsOCIsdoads § Mtsy HJdzj dzd V.

lojHjded] .

Il dzOMmlsswh jj otcjdBW o tojLikzdz sOIsj tesMmlsO
sBl Jd&3 HjtojtcOBtSIsCd twOMIsdls] dz' desegts Mmr tc! W
Bisd "5 Ctdzduj Mlset tslsq siKtssy ks §, 5 & g UeddzCh, 4
MisjBdzj?2 d Htkzedrn oGO, 2 1 Wstdlz ¢ 1OtWe ydP Mmis
dmfsdz LEzjlsmw, orBteOMr a0jlsmw ddzd ftcj o tcO!
ts dzd MsH j 6y Ols Btsdz' h 5§ Csdzdyj Mise ts B (5
OdzZlsd s MdH Odzls s 9, Clsster | ftsdzt Lz Isfmw B
WOted3OyjolsdgmigI s yjgdmels?2 ftosd3 h dzj dedesmis d .
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tcOydsdzOdz! detsjy dMisdz LsoeOdedj Hdhjora tslsni
yjdedzr & ftesHbEZCIstses WwWodw jlsmw w®Hddd dL OFI
Bdtslsjrdtsdzscsedd [1, 2].

bdzZsd s MguBERIsMtsj Hddzjd dzdvw, Ctslstste’ j - BHH
otsmMmMisOdzso dlIsj dz' dzg" 2 B O dzO dzf Ydotsets stc G O
oBLH]J2Msoad] MosBBHM ~ ©WOHJdGEOkss. [ dad doc
YJ dztse j € O, fsMCdz CE2 f sH O dzvdzdst dsiCsopm dzddsjj
[1 s . lojuHjded] o fdhjerj ftosHkzCIsT ftcd tc
ftesHdZzdls! Mets¢ ~tOdzj dzdWw, Yo" Mdls! COyYJ Ml
5?2 fHteduddsi (odzzydddy OdlsdtsSimMdHOdMSES
hjorj BIS:WSfHJJ @ fdaBMmisdzj § B 4sMmse sy L dzOV
syktce® WttkClstse d wtcoth j2 wodzw jlsfpw B
d dzj dzd 2 , WdzOo sdzesd H 59, COtslsddzesd H 59
tEfser " B5GOO My jtednddasd, dzOt( dae ¢
L Wdtedr B RO dzO B . ] sMS sd & airlﬁ]dfsglsfq
dBandH@dZISdZB? d Odzsd B3 CtesB dzats?2 OCIsd o dz
Oy mMsej dOIskztcOdz! dz@r = HBBOOBE ¢ 1jq’ﬁ'
sCts dL ByOjIsgw [ 5,

 dzv or Hjdzj dzdwv Odzlsd ¢ mdH Odzls dzr =
BB sStsH T IStcOH d yd sdzdzOW 9 SH dzOW  d dzd
Bd Cteso sdzdzs o OW 1 CMlstcOC ydw; W ts
tcOL BOodzj dgdz" 5 e dzj CdMmdzr &5 e OL sd3 d

[HEZOC dn LWWJClsdoe detsfyls L Oa d
Isj i3 J cOlskter, otcj &3dj dzd d CtdmlstclzC lIs n
dimmdzj Hise Odzdw ¢ OL Odzd, Yylsts 70% 1 Isddztse
tcOMmlso stcd Isj dzj o3, Cslstster 2 - 1S tc ts hdag ) et dis
ftsd v d djsitzd v

[JHddd dL dzOdB sdzj J OMmlis s dmf sdz' L 2 d3
Odzlsd € fMd H Odzls dzts 2 G)leq’adz,isfr] W oo dpW ji @Ad iz C
fdCtcddzec dHtcOL d dz) . (et Hftoddydf sMhmdese Odz
tcOMmilso stc® DP PH dzz® -2 @ed jOlsizlsts] 5 € ) H O dals ldzfs  Jsdz'H
zd3j dz' N j dzd W sfisdyd ME 2 f dzslsdztsmis d n Ot
My sMe detsMis‘10][sBtcOL yoO [ 9,

$ClszOdz! detsfls! OBl ftejHjdzvjlshry (s
tcor n, 1Iss hOe € tojhjdads 1 Csdzse dyg
jtcj cOBtSIsCd fdh jorn wlsntsHtse kZd3jdz h Oj Isfmw
sCtolzy O h z8 -9 IdiHdg)’ HALz, . fltdo Is sdc@aizd j d i Sz
sdsBd Ui MSd o csHds, §MStd Sk fddy Of k
f sdzded Is j dz' dz" 2 dilsejytzd § - HsBOBRtcOd dzr j
By dzwels Mddasjlsdyj MSdjy HtsBOaCd, fwsorh Ot
fsdztsy dIsj dz' dets todsded W& If sdg®@ jBdIsj dzj 2 [ 11,
Kjdz dMhdzgdses0dkgkBC O &GjIlstsHte f sdzizyld dd
dlstczmser &, o JdzsGteOHdE » 9" Y JBES, me j € d
isdtsSMdHOdzIsdzts?2 OCIsdo dzetsMmisd .
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1 OH OYyd:

1. [IstsBtcOls: sflsd B3Odz dgr 2 dB3J Is s H 1 CMls
MortcOdzdztsMls! BIdBOCIsdodzr =« Mtsj HJdzj ded 2 .

2.1 sdzz ydIs* 1 CMistcOC IsT d tftjH]jddl! d -
BBj ssHitsds DPPH.

3. 4tcOo dzd Is - OCIsdo dzsfls 1 CMistcOCIstse i &
tcOMisdIsy dzt deseg s M ! W,
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[jlsH 1 CHMsteOCydd.
rdzv  of Hjdzjdedv OdzsdsSidHOdss dMf sd

BkZOyYyJtcOydd. Clstsls d3j IstsH W dzw j Isfpw 1 C Bdzts G
My JjydoOdz! dese s tsBBtczHtso Oded™w d f s sz My«
Zmdzse dw A .

[Mdeseo dzr | f OttOd3j ster 1+ CMlsteOC ydd:

istsdzdyj Mo ts.(Mpr W' MeshlCOSteB tcOL dzsd3 9 dH J ) ;

it OmMseatstedIlsj dzz : 70 % ‘fisfdddisets 820 wi ffigfdigjlsh * ( ok
tcOMmMsoatstej dzgdjy OdesdtséMdHOdzlstse )

ifBl jdd teOMlsetstedlIlsjdzv: 100 d3dz

iltejddw 1 CMlsteOCydd: 24 yomo;

T B3 J eOkte®: CsB3dzOIsdzOY Isj B J tOSEZte® |

i1 Jtojdzdg hdoOdedj: MmMdzj 8BC QOmMOR do Odz COYHT

ltesyj M 1 CMlstcOC ydd ftoetseo sSH d dzipw ) Is §
otsLHj2MsodjJdB Mo jlsO dzj Stslstster | Odzlsdts ¢ Mmd
WdzOes tsdzesdH'" ) dBsekls tcOMh j§fdzvwis: mw .

YyitdL 24 yomoO §dzlzyg dzdzze Mmbkmf Jjdzr g W
BzdsOecz d dmiftsdz LsoOdzd Hdzw OdzOdzdL O 9 9 d+

ltod dzgj sBrtHdBsMIsd + CMistcOCIs™ - teOded dzq
+4 AC.

[ JtsH GHtjH]jd]ddY OdlsdsSMdHOAISdks?2 O0F¢

pdZsd sC MdH Odzls dzOW  OC Isd o detsyls 1 CMistcOC Ist
dzj 2 lstcOdzd L 59 Ols e d ¥ §-E@ffafCOdJRiEs d @ .02 d dz) .
fsLotsdzv | Is Ctsdzd yd Mise j dedets tsyj dzd s |, dzOMm ¢
EHOdzVvEIs MotsBtsHA | t©OHdS Odzr .

lteddzydy dij Ssis®. MBPBHdz' dzr 2 Wdbdzj sseor 2
dZO dzgjcets Hj2Msokjls Odzsdtst mMdH Odzls, sdz sk
ftcj otcOh OV tOHdCOdz o dzj 2stcOdz! detsjy Mmtsi HJdz
R4 dz¥ § Ismw  -HeP dzlshj 2. Is dzts Is § ffjjoed' s jlsdd W M & ts 2
ZCOL" 90jIs dzO o jdzduyddzz OdzlsdsSMdH Odzls dzts?2 ¢

1 stewHtsC fteso jHjdedw OdzOdzd L O:

ltcOMmMlsotste DPPH ctslssoaddzd © 96 % {1 IsOdztsdzj
DPPH ttOfMmlseatstewtls 9 100 ddz tcOMmlso stedlsj dzw ) .

2.¢ COYHBMREZ ®BttOL Yk HBBOOS AW dzd 1 dgdz +
dqdzS B dicseo Odzd fted Ctsd@3dzOlsdets? Isj B j tOkztc]

3. ydteg L 30 d3d dzlz Is sflsdud MEz¢¥ i dzts s dzts
M jSiccWslstsd3jIsted dzO Hdzddzy o tdzdzr 517 dzds.

4. OdzsdsSCmMdH OIS dzOW OCIsdo dzsis! (%) 0O

"‘Op om0 i Jomz p mht

W dzslsdesis! Ctdzlstetsdz! dese s B GOL
woof dzslsdesfls! dMimdzj HEzj dBsegts + CMiste O
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1 My dLdBBjtcjdedw B" dzd SO lststej dz Isted to
L dzOyd ded 4 . dlsOdzH Otclsdets ] tsils C-4iAs.dzj tztb j d dglz fzjs
Il Isses dBBjISSHO wodzw jlsw jets HftsMistsls O, 9
dzj sBrBHdBsMIsd o My dzr = t©j O j dzZlsOr d BT

[BIcOBESISC O HOdzdz' » d sYyjdzC O tjLEzdz' sOIsts

l sdzzyjdede" j 1 CMf jtod d3j dals Odz' dz § H Odzdz" |
f tots e tc ©d3d3" Mi crosoft Excel. 1ttsyjdzas ddzc
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i Addz stese Odzt dzOW Bzd3OcO d Mmlsj ¢ dzv dzdzO
Codzmj tco Oydtsdede' = yd dzj 2 ) ;

imdasduyimMedj tjOcjdalsr: 1 Isddzser 2 Mmfdtels
Al drich), HdMld dzdZzdtctses OdzdzOW" o s5H O.

Iy 1My jtedd3j delsr ftotseo tsH d dzd i+ SathayelzO B st
Uni veRrRsddasy O tsdzdzsets yj dzlstcO Isjmdesdzse dd ¢
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tJLiEzdz sOIr d. sk Hj dad |
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9Jls. v O¢C 52 ye jls HSCOLTr 9 0jIs sB d dzd j
tesOdzlstsyd Odzed H d dzts o .
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ModHjlsjdz Mlsoalzjls s Issdg, Yt tsdz Btsc Ols B I

i CCMlstcOCIs Sy kter Is sUROGfEde 2d d3y g Jsis , tc 5 dzt
CtcOMmMdetso OlsT 2 slslsj dets, ylsts tsBI-WAjaEisjdsdE®'. dzOcC

I mJ i sdzlz y 4 dadz" | 1 CMlstcOC IsT Br dzd ftotsL t
SHdSsHdEzY Cttdhdmisy dydt, Ykt HBSOL'" 9 Oj &
f tcOo d dz' dzts. t OLdzd yo o yoe jlsyj 1 CMlstcOC Istso
MsH ey O damw o dadr Odzlsd tst€ il Odssle ! ifw d o
tcOMmlso stcdIsj dzv = .
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{jLEZd tsfoudsjH j dzj dzd v OdelsdsCMdH Odzls dzgts?2 O |

ddzs S Mg HOdzls ZzO% OSCIsdodesfmls! 1 CMswOS ISt
syjdzdoe OdzOf! o ftesyj dzlsOr dJddecdedJtetso Oded v
Nf sMce dsmls! OdsdsSMdHOdsss dzj 2 lstcOddL B9
f5COLOds fosyj dsdes] Gdz€ GGesY @tz§ k s O dzt

v OB dzdy®syjdzls ddzcdBdieseo Odzedw DPPH 9 Ctyktej W

vsdy Mmr ] Mdzets o dz' J RdzcdB Jtctso 4lsOdzH Ot ls
Odzls d ts€ MdH G DPPH, % t5ls § dzts dzj da
6t jdz MdAn dzOo sdatsd H ", 82 3
CsteC O OfmMS steB d dztso OW
l Jdesctc Ot j Mo j cOIstetsdz, | 75 2
CsYyztcO |f totsOdzlstsyd Odzad
4o jSCtsdz'|1 JlsOdzOddzr , ©O58 4
CsyktcO
CyktO | dS ¢ ddz,-C Otctsf 80 3
EsC sl jtetsdz

5o Ocdzdz' | 1OMGIOG S fladzl ¢
9]

| H
Odzlsd ¢ fyd H O dzls dzlz & OCIsdo desfmls . JHEOS B [kt

LOodMmddissfmisd s RdBdyujMitets MsfMisOs O M to!

[lsdesMdlsj &z &zOw OSCIsdo desfls! 1 SMlstcOSsto
fsCOL Ooh dnQ &OdBB&JhEB OCIsdo dztsfls’ ( 82 %) .
o jdts MemlsOs j ifmijtedHddO, dOteddz ddzo,
A dzOo sdatsd H T qsmzmsasz Cybktr 1 WWjCIsd:e
ttOHS Odzr 9 tGJ OCydwnn ¢ ddfisdgjdedzddy Jjd fdtaissysfylfid

nd ZOIsdz" | MmMtsjuHddzj dzgdvw m dqtsdzOd3d B IsOzdztsse .

CCMstcOCIs IstsBOUEAASY ] CHsHEZ@E f SCOL OdzO o fi
(80%) . Gkt tsBEZzMdzco dzj dzs H 2 Mlsadj d3 MBH J )Y
d -bOtetslsddz0®) d bW jtesdzO. dtsftewy jdeds j ¢
CLOR9OIsT 90 Isé MotsBtSHA | ©OHJS Od , ftc] ot
Clsts odhjimlseats OCIsdodzs o dBwOMdzvdzr = t©OMISo
Il sl s 5 OdesdtsSCMdHOddzZsder &3 Mo 52 Mise O3
Coyktets?2 ydbtwkzmser o.

CCMistcOC Is o  dzs G tc OH dats 2 § tsigAer j to Ofls to Kdis
ftotsOdzlstsyd Odzed H d dz' ftiosWweoddzd kZd3jtoj dades o' fr
dzj 2 stcOdzdL Oydd MmMotsBtsHd ~ tOHJEC Oz, tj M
ddzededtokze s sy Mmr Witced3sj dzlsOlsdo detse s s
Isj ed3ssMis OB d dz' dzf , Kisidle sasinisdg] flsiteW LIS OS Yy

CCMstcOCIs C YfistEOL azj SkdetsMdIsj dzi des dad L ¢
Clsts tsBl wWidgw jIsfqw yko Mmise d Isijedg lsesdgdsdf dds pitf ddelzds j
Mo jllz. mtlw OdsdtsSMmdH OdzlsdzOY OCIsdo dztsfls
sBtcOL Yyse, Jjet ftodtesHdz §j € tcO fipzdziyls « ) ooty 2
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1 sdzzyjdeder | tojL kzdz' sOIsr Mmtse dzOMmkzs Ismw
Mimdzj Hiseo Odzad W B S. (2ORBJ BB jftds,C OL O dz, Ylsts Myt
sy kzter ydlstekzmsor n dzj 2IlstcOdzdL s9 QGBS icOn G S
sdzdtsmis! ¢ MsedkzOmEzj sy M dOhMddid toj L zdz IsC
I AtsHj ] ddgoHifs 010.dgMPB0N 1@Bdets ): , Yl O dzl
Isd o dzets M Is ! o JdesctcOHdzr = { CMstcOCB&E®, Mt
ZzdL ¢ € dzO" je fsCOLOIsjdze o 75 %.

1 ddzj dzdzO [y Jj deRd@R 2Q0C Isd o desfyls: DPPH + € fiyl
o -88%, yYlsts tsyjdz BdzdL St & d&Ohdd + €M j tec

t OodyUOdzHtcOdz fistsB h (A2 0 ) ylsts + CMstcOC Isr
OCIsdo datsfils! 96 HWY, O WPetsdgOBH] ftsHIse jtey HOj Is

s O0Cdd3 BBKLOL 53, toj L zdz' sQIsT dzOh jets d
dzdlsj tOlskztedzr &3 H Odzdz" d3d, YtSHIse jte HO¥ IS SBt
dZOH j Y detsfls: 1 S MY j tod d3j dzls O.

tdLizdz sOIsT dmmdzj Hise Odzd W dqizi 6 ls fJtcOC|

q
¢
f
o
B

fdhjeora d Bdtlkjrdatsdzced?2. CCMlstceOCIsr M or
e kzls B Isy dMmfsdz! L so Odgr o tOL dzd ydzr = dzOH
- fdh jots? ftetsdy’ " dfjfipifdis=iijladis o @is) dztk ©OF
Odzsd s¢MdHOdzls  Cwdzmj tco Odzls H dzw L Od3j H dzj
Bsdzsydz' = ftesHEZC B9 ;
- ftesdL @o sHMIse j WkzdzC yd tsdzOdz! dz' Hhdzv {f tot
ftesdLosHmMlso-@d dzffte OB detdlz®& d Odzlsd 5S¢ MdH Odzls dz’

-] Sz ksdzsedd od SWoQig dgBg jj o lsiaNsjz tc © dz! dz'
LOBjHAzw e h dn MlsOtejdedy StYd d BCOLT 908 h dr

-] tB&OmMd BGRtOd Ctotzd P lzf? BRFEELL
sCtky O hzs MejHkz L O Mujl §jttjtcOBslssd
BjLBlsAtsHd 7 Isjrndesdztse 2.
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5 Hu Y., et al. (2017). In vitro release and antioxidant activity of Satsuma
mandarin peel extracts encapsulated in pectin nanopariictemational Journal of
Food Science & Technolog$2, 2362. DOI:10.1111/ijfs.13600
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] OB B Oifts,d @H d Z ahQu kz dzls Odals 20R3).A j detsdzy dzf | Mtsy H
ZOH L J dgdzts?2 dBZOMMr Hedysarum songoricum BoQc
ANOQtedzOydWw s O 10ZPR28.Is Chttp®://pharmkaz.kz/2023/04/30/fenolye
soedineniyanadzemnojnassyhedysarurrsongoricurAbongi-ix-antioksidantnaya
aktivnost/?utm_source=chatgpt.com
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sorts of the Kazakhstan selectien. @ j Misdw 1 ¢1 ts. wJtedw md
(2). https//journalsnaukananrkkz/chemistry
technologyarticle'view/3116utm_sourcechatgptcom
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[ Ocdmistc@dlic,OBffdz Ols™ dzH Od"T 3 OL O3 udzlsls™ 3 kdzd o
¢. z"dz By SEtso
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JBIfM HAWWjtejdydOdzH' ¥y IsjwWH|
[rndzHn 02 ©fjOststtdzOte CeEfilsj 6]
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sg’r

3 D dzj c-HOT Y gy qw NI 2Jjdzj tof . gr LT YiIsT J d3j f
IsOter dz' d3 (H"ter i YveHmSedzesep ™ h j W'odigf' w B Ofts
¥ Od&zOr LH" OF ) D dzd BOMOY YY" Hjtej SIsjtec ] I
YOMdjIslsjtedsd dz Odz" YIsOdzOH"™ (r. ¢HOAO Yy OODC
ptdz "l Mo YOBOfO2Td3 ML YT Jd3dMm
Hh*“dz H"ter f IsOter dzf d3 dIp MJj dzd " IsOdzH OdzOH '
Bd2Mrorylsr HdWWjteddydOdH'yYy IjWHjEZ L Jklsk

[ " dzH GBI Is" o Oy BQk®@H o' dzG j dz2 W 2 dzC yd v .
LG "O" ©3gHOte d3j dz.Isj stedwdzr vy Odkor h O

G

LryYlr jddfm BYJjttOlstste "Or i3

Q0dige ) Owd Al IO dzste BOZOdzD Odz € j w' Mils' € |
s jteOlststs. [ G to

1
b
v

O] 6 1T on n 066 T 0V

BtsdzlhO D1 ilpFdzH'OY IsT  j d&3j M s jteOlsste HJjf OlsO«

[ ©te" M Is Ote'-mxsedyesg)we | |

r. dHOMBRBOW Odz Y IsOdO ML g D Isdgtc@z” ¥ Isj WH
Y B2 ZzDOdz Hjf OlO&ZOHT , JGjte:
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1. zj"' &3 BOW@N @ k@
2. 2JMh' d3 B ' tedgpdzH® B &z O;
3.Z4Jh " &3 Bjte" d&zejdz HjtejSIsjteej NLH" €M" L

TQ QT Oy T o 0 O
grLTylsr  jkjfp ©fjcObkstdOt I1h' & B"d
BsdeslstsdzH v, So®RfOSIslsr dzr v daj d3j Mj ¢ daj tec d ™
grLrylsr jkiMm S jcOsseHT W o fOd
Jjte' e jdz SjWHjEH' YOwEOfMmr £O2T y:

~
L

[dzr s jtcOltstcdz” Y IslltcHj B' dzO2 Y OLEZODO B

~
3

Imdz s jteOlstste O2yr dz st 2z @ ydoy grj o3
YOI fflst Bj2fMr L ylisr .

tcOIsstcH" 6 Huter m IOt dzf d3F dz IsOdzH Oz

d
JcOlsBBtcHT W Iskr dzh™ M Yy pdzgj BsdeslstsdzH™ D
dzr 3Odz" dzr Isitedzj dzn ' o' f OdzO22 T Y :

{1

{1

¢ 2
a Wt 0 o

HsdzH O IsjwHjlz C€jdzjg ' IsinteH] Y OLT' d&zOH T :

WOodeh O Y OIsr Mlsr MmroLrylr

H
I"dz sjwHjlkz nh" d wnter i Y
JEGRWWINLH" CM'" L BtdMNO YybDdj B

qU W jtej dzyd OdzH
S8 dz dzr Y € dzO
OfmlsOfyr h O

amn  ahim a
Bjte' dzffj, GczBOteh j'p'das B ' te 3D dzH °
uD2Cj Mdatzh roo Otey "wildd Odg’ Y IsOdzOH T .
[ndgi@ s jte' ) d3BDdz Y OB' dzH Ok '  cxigiz dyt * iz YBIIS

h jh ' BHjdo bj€ed MsOGHO HUEr f]  iOde" ki §dzO
SO df e’ W dZsC OckH' dzr O dF W " Otgls' .
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6LH' CfM' L. lspkjdH' & ¢
Qs j & " CEjudzg JQeT QL GeBHOETL ¢ j ' T

Btsdz' f hr WOABSdO@dzH " Y Is O dz,

codzd Mjh' ds NLH' GdydaE dzs gz @ez iy BsjinoO.
Y8 dr &' ¥ h OellsOEr :

a6 o TN QM N 8 eh
st dHj XY OL'"™ dzOHT .

gt IsT. dgH

I YT MsO Mmrurylkr jkif SfjcOSEHT W
Ljlslsj dzn ' .

s OdE @ jISC j dan j 2

1. Do W QO bjWHikz d 02dr Od dz
OQteyr dz@ MmMm" L " YIsOdzgH' ttzDO B SdZOH' ;
2. 0dzr dZzDOdz sjWHjE S d&ZOMMdSC Odzr ¥ RBOD' dzOH C

3. ¢ ZzoD O YT 02 dzb dsaP@ dro@ dzH © H " ter fp Y 88 dzf
dyfOlsyO dj, wodd " jh' gda'ow miBdsdzolO@iza' Oy O
MOy IsOdzOH " .

I"dz Ispm" &z BJ2Mr L rylsr fjtcOststcdzOtcH "™ W
) B dz' Bidz { sOB'" dzOH ' 3 D dzj Y Odzff r dzOf 02

ML YlsOdzHT ez ( dzddzj OtedL Oydw) DbDH' Misj to' dzj
] O2HOWZOdzr ZzDOdz pHiBdJIslsj te

1 [ OHT 3 jdelmECOw [. ¢. stcOjo" j LOAPyYd o
1 0¢ 0, 1988.

2 G 9 OfdzMartial Differential Equation$.AMS, 2010.

3 MmOdzd dztseo |\ dzff dzj 2 dz" | HdW W Jted dzyd Odzt dz
s jtcOstedzl p dgPllsts ™ DOLM1v, 2017,

4 HOBOt r. [ JjSydd 5 ftcOoddz dz@f df L OH (
f.: R[, 1953.
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LAW ENFORCEMENT, MILITARY AND

SECURITY
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J HOdzdzts?2 MisOIs! | Oolstste te(D MzOIstcd o0 Oj Is
sz PO ezMC 52 i3 ted S d, Broahdrn ¢ tdtsdzd?
SLHOdzdE (ot j2ME2 (Qisdzlscf dzjy tzls O tzh dzis D )
tcj Miskzy dzj dzd | , ColststcOW fftoj HMisOo dzJ &zZO o ¢
ol slsd3zj yoe smw dzj S slstste’ § mazsy dztsMmls c
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fsmMseMlseolze s f so " h g dzefitO dzdzth & 5 € If o artsfy lis 6 ts
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EMmMlsOdzOo dzd o Odzd M+ detseor j Htejtfwismlsoadw dzO f E
ftcOQosmMizudw, WOCI dzOL dzOyj dzedw sy d L dzj dzdzts G
¢ dzO Yy O dzlz MM | 9 . L dz20ydIsj dz' dzts [z ndzts 3 dzd c
ftod Miskzy dzj dzd 4 , Mdzed L d z68@1Is d e datsplsdzts dif tedff 36 gy
ddzmisdlszls©. | dzOo dzOWB tygj'de' O 1fi§ fiytistes j@pldsfialtotfds fr)dize
LOHdzq’Q i dzO dz.

lteslsdo sl sdztsy dzgOW  Isj dgH § dzgydw L OC dzt yOdzOM
cftcsyjHEztce. wdzOyodzO 1 Ists MlsOdzs dzOB dz H Ols
ftcOoatso OW fMmdMmlsj BO MlsteOdz 1 j dzd dzs € MO, HJ 2 f
1 CMstecOHdydd d ftOo tso 2 dosgktdOPp 21 & . £  wdyts
11 HjCOBEBW 1967 G.) EMmMisOdzOo dzdo Oj Is o tsL d
ftoj Miskzf dzj dzedj , daejL OoadMmdds ks Mmisj§fjdzd J¢
[8CMjdBBEZIcEe] BJded BOdz! dz" 2 MtetsC dzOC OL Odzed W
1 CMstc@zdef yzffts d dzj + SMistcOHdydsdadz disd f toj Mls
(ot J2MEB2 Ctdeojdzydy?2 o tSHJdd GB8H Hdzv
dzdh jddw MotsBSHT HdzZw tslsB’ 9 Odzd W T WA® C ® L @ dzd
3 MW ygj o Metslse j IsMmise j dzdzats . J tOjdgdiz dzo OB T
LWWiClsdedesmis! ddemMisdlskzlsO 1+ CMistcOHJyYydd .

OB Yswedzjdedd (J¢ dOftew dsze MmowL Odats
GBHO. 1 jtjydltsy yjdztse jyjmsossdy tsistew mj dzgd
OCItse, bkdjMmhdna brM¥uyd yjdasejyimcdn 3 Jtel
HdzZw f sdMCO Btsdzj j HJ 2 Misdstgalzdad ~B fic'Om jsof) nls I

dkzh jmMsoso Ooah OW t©0Odzj § , Zmlssweoh OWmw
Hsf EMSC OdzO Mdzz yOd, CSEHO wodz j Isj tctetste
9" HO9o Odzd M i ts LOf tetsiz HiczGg ts@ s GtsMizH

fsdzdsdyuyd MSdBd Bslsde ORd ftej Miskzy dzj ded v .
lojHJddj Jotesf jJ2ME et SteHjtcO® dzO Ofts
ftcOClIsdSCk d ftoddetsMdls Htsotsdz des tshEklsddr j ¢
v O0¢, (o3 2007 GsHEZ B BtH] lz, or ff df
EHOdzsMm! L OHjty Ol mkfMmj2d0 [MddOdzO, { tsHIB
[ sdzHtsdzj © 2005 eHEZ: M fo@sh: s ¢ sy
o 1l jdzdStsBtedlsOdzdt BT dzO ddsi £ g tdiddsnCdyj jdzOMm tots G
otej &3 OdzOdzdL MbsObdMmisdui MEdrn HOdedz' = §5CC
"dquEuf tOCIsduimséd s ofmjdlz MfdmMEEk kWS dn
stcHjtc dmif s Jle‘jlsfr]W CGdzOo dzr &3 tsBtCOL A3 © Is|
o hyj, Yyidd 9 Htokzudzg ZOBHEzHPRNIse OR
oY j2MEd?2 SteH Jte dzO0 Otej Mls, ftcOQo 59
13 dsdw 2002 ¢&. tOBRsyds] to]

fted dzVv Ists§
(ot j2MEBd3 SGHjtLY d2O OtjMmls d sy HEzKC
ydzj dzOdsdeé, Br dz L OHEZdBZOdz Hdzw tojh jdadWw HoOlzjF

l & jteo " A,
EmMSstedls: e
dL BSHds2 mls

sdz § slstcj B mwpdddasdd3 cHdinlz H Bis g s
syJHEE fjtjHOUyd dzdy, f SHESL t
tcOdz" © Htkzelzs .
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lmlstster n, M jcets fsdksh!' s dd Rl
9 keotstee®dkztso 52 MW jtey O thmdsej ¢ Gt
oLOdARIzse s ftodL dzOdedw tej h jdzd2 dzOyd s5dzOdzt dzr

l tbddydy ®ls Stde j dyd?2 d Htkzedn
Hiczed] OCIsr [(otetsf j2MCtsets wss L O, -ypdzjtaedoed W
dzj dzzy H OB Isfyw, O HEtsdzydzr o© BWL '
odgzlstcj dgdzj J ftcOQoats ofmiL. MistcOdz, o whdna e

Il MOl j 1 { Od@sydetsecpoteis jdhHE JROFEH
Lilsts o' HOdzdats § -yezp fifpls e30 thfiylsig Bdizts 4 j Y A | dz@y j to>
f4twyHOUd HilzGe quRizicdstg HEOANISipSsddy O @36 5 dzd
Zedztso dzts@ ts ftcj Mdzj HisO Oded W dzd B 5 gz r  dfr
BJdLBYOMdesmisd, MowL OdzeifBle M dzdh" jdzdj d3 Mo BE

sOC Gl YyféjIls 4 OW Otcs 9, cfteJYH] o9Mjets t
Yybsts jotetsf j2MEd2 wHjtc dzO OtcjMmls " HOJ Isfmv
slsflpsh jesMw ¢ HfwojHBjE CtsBfjljdydd Ml
CtsmMizH Op®@Isdzd C O [ oksMst @) s Yylsts mMiga B Js
OH B dzd Mistc OIs d o dats 2 ftocdtetsH J ZCOL Odzdzse 5 C
1 CMstcOHdydj 2, CSEHO BStdyOlsj dz/ dzts § tcjn
ftodded &3O J Isfqw OHA3d ded Mistc Oisdlz dzas?2 Tf e O©dey d J
tetsdz? MizHd GadiAs & astsu’tsc[d3JdZszq’q’ (Jd¢ Mmkhjimlse
fsdzdlsdyj MSdr MtsBOY j 0[2 o st ts yjfirifrisidzddg €
sStcH j 6O dzO Otj Mils, ]t 4 SHW yjdzlste Iswy jMmisd
oLOM] dz OHdBd dzd MIstcOIsd oMdA]l.m JtesyjHbEztcée [ 4,

[Mdzso dzes?2 dHj J2 MSLHOdY jotesf j2MEBEt
QoalssizOIsdyd MEtsets ftodL dkOdedw tejh jdzedw s
MEujBder d©3d Btec OdZOBRd BHAdsets iz OMmiss O,
mMse L O.

st tojIsdz" j Bidetso Odgdw Hdzw " HOYd J 9tet
zdy, SCtbtterj d&seckzls Brils! jets Bl jSItsd,
Hoj COIsjettedd:

Tdzd yo, o Blsdesh jdzedd Ctslstster n kY J or dzj
ftoj Miskzyq dad & d) ;

Tdzd yo, o wldsh jdzdd SCtlstster i " HOdz j o to
ftesyjHEZter EZetdzseodtsets ftoj Mdzj Hso Odegd W, Is.
(9 Issd3 ydmdzy dzO + sOfj HtcjHOOtedlsj dz detsc s

slHiBdzr 2 e Odz dMf tsdzdzy “\fdijcdsO tHdICi@aL ' @
dmf sdzdzj dzgdd jotetslf j2MEBE StcH O dzO Otecj Ml

1) dfmdd ftojmiskyfdjddj, MmMdzyohjj sthdt
StcH O dO0 Oty Mmls, fsHfOHOjIs { tsH HJ2MIse
csfmMizH yathjlidgfjjcd LkMmdztse dd Yylsts fsfmdzjHdzj j BT

2 G tsdzts o dats § ftod Mz HisSO Oded § G HEXDdpditsG ts ) B thjsf &
etz dzsdzsz L OC tsdzlz ;

2) JdMmdzd dmitsddweshd?2 SteHjte MEzHjBdz 2
ssds, yYbsts o BGlsdetsh j dzdd te-@dBigS dfa O jeustyatatCudzd
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B dz 9" dgj j dz tsC sdzyOlsj dz' dzgr 2 {f ffotd d dztfrpdtiste d uf Q
Mz yo,j tmEezyHjddw dzd yO, RZOC OL Odzedd kx4
d Y sdzdzj ded v d dzd dzj d315>14|S B Ist () ifusidgdezpQ@izts
or dgj mMmh jets sBoddedlsjdz dz" 2 ftodetsoe stc;

3) Jifmdzd MedzOMdes o 2 d M ifusxpdee® hdid s
MlsOon jj BB jChtd jotost j2MESets tStoH j tcO da
Bsydls Brilsy ftedodzy yd des ¢ EZetsdzso dzs?2 tslse §
sfdso Odzd j &3 HdzW o HOYd HOdzdzsets BStcH j t60O.

(otetsf j 2MC d?2 StcH J to dzO Otej Mls, f SH
odzzlsted e sfmizH Otcfis o j dzdets d3 ftcOo j, mMdzzy d Is
L OH J to) Oded W fcHBL ] 8 O] d@3BG 5, sBoddzv | d3ts

sBoddadlsjdz’ dzr 2 ftcdetsotste o wtslsdatsh jdadd dzd yCc
ltcd stsdz, o dzdydy s &OYydqtsdzOdz dz@f = SteH J
LOHJtey Odedd c¢ctcOLr MCdo O] d@3dse s dzd y O-& dzflzd@ts ds |
(ot j2MEBEES wisE L O, GHJ s dzts Bsy 4 Is ¢
Mo jteh jdedw Yo Miskzy dzj dzd W .

{t Mdzd 3 Mists dOAtSYHjddY ¢cteOL ™ MEdo O i3S
EmisOdztso dzj dzd v sy dets L OH j 2 Milsos9 Ols Z J dzG J§
IsOC Y 4 R dzls j toff tsdz. lfsmdzjumsedd c¢cteOL ™ ME d:
MH B3z Btec Odzz, or HOo M j Bz dzO dzj 65 Stk

[ dzv descdrm bkZeotsdkztsodzr 1 fJtcOo sdzOtclzh j dzd 2
sMtsets Wy Cdma o Mlskyf dzd dzd?2 dzj ¢ ted dzj dzv 4 Is
tdu' dHjl BB EfMdztedd, ftod Cthtstotsd ftosilsd
ftodL dzOo Odzs ! f toj Mlis z fHif) tethflg odg ,dzjo 'IsHS@E M jisd3 ofs
dzs d © etMmMkzHOtMmlse j, Ctlststets] HBdydats MEzh

rotetsf j2MCd2 wHjte dzO OtejMmls odzijm MmMkh
1 CMistcOHdyd(d.

l &f jtcor o, fjtej HOYO dzd y © MisOdztso d Is mw
ftesyJ HEztets2 .

l ®mlstster 7, f fcjH@EOz0dPjls M dz® Hj ddvw
o d3j daj dzdw e, vyt Mkh jMmlse j dedets tslsdzd yo,jls j j
Jotesf j2MEtsets BSGHJjtO dO Otimls dzaf HJ2Mlse
H 1S dzy dzts tcOMMdBZ3OIsted 8 Ols+ Mw co¢ i toj Misded dzj c
GtsMkzHOtcMmlise .

l-stejIs' dn, o Blsdzdydj ®ls d&j ¥ HEZAZOtH dz
[otets J2MEBEts Mo jlsO sl 13.06.2002 cJ
fesyJ HEwOs §JjJHOUd ddqudzjdoxmde ¢l izor
ScteOded yd dedz" 2 J 6 yd oz ts f) dzts o QatiE(dRe dzf & Y JHt
sIsCOLO 9 dMmYf sdzdzj d jJotetsf j2MEtsets BicH J teC

l-yjlse jtlsr o, fJtcd 01{0 dzd yo  dzd ftcj HY
cysddbduimeses fuifskydjdfve.

Igwisr A, fzh j 94 deds” J dLd3j dzgjdzdv o
MseMise jdzdz" = GO Odz. AOCIs lj'tG(ZdeOHchj)ider]
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Cotesdsz dOf o dzj dz tSteH jte dzO Otey Mis, dzd
sfdso Odzdj] Hdzv BIsCOLO s jets dMmf sdzdzj ded W .
1 OdBtsdzj § Blsdzdydlsj d! df & { dzj d3j dz2lssd3 [ { ¢
f sdztsy j dzdfyts ¢ €A j¢ dzO éno sy OY,j e Oz@mdets
tej "N j dzgMsGH O tcOL " MSCdo O di3ts j dzd y s L OH J to:
Ff sdzdetsdgtsyj dzde” 2 My sdzdzw Is! tSteH jto, o dalf tsted
ZOydsdzOdz! dz8@ &3 ftcQoatsdz & Mkh jMisotse Odedd J ¢
MsH ]ty Odzedd ftsmdzj Hdzij es, O IsOCY SL Ris tetgMls-
HOIs! MtsecdzOMmMd | &z0tckh® gt MEyY fop 2B E it 0dz0,
It M3 Mdze HOdzdzse 5 ftcOQoatsoatsets OCISO MEs
f tetsh j dzdzlz & ¢ tstej dzdzlz & ftesyj HEztelz 9" HC
ftiojJ HEMBOUEBOd M g2 ftesyjHEZKGT ftoddaw Isdw to,
jJotesf J2ME et Bt @DO0OdGpEz 9@ MsCSEHO tOL T
mMse dzOh O Ismw zO Mo sk fjtejHOYlkz, ¢ sdzy O
Jottsf J2MEBEts tStcH j O dzO Otej Mis Hitsdzy dzs B &
HOYd ESOL Odzdzisc tisig® dzez@m v Mz yow rn € s5dzyl
dMmtf sdzdzj ded d JtcHS|ftg@ M&ZB G ®tcj Mis HEsd dats B '
hjmMlsdHjMwisd Hdzj 2 M dBsd3j dzls©O e[@H J tey Oded Vv
] sSHEBdZOW HIW jtej dzydOydvw ftetsyjHEter o t
dzj Mse dzOMd j &3 dzd yoO dz0 jets o HOYkz dzOd3 f tej H
CO¢C o MAzkyo] MedzOMdw ddyoO MmMtesSd or HOYC
rtekets? thte | ddshls! s, LOMmdzzy o O h j2 9
Hzmdtslstej degdzOwW  Mmils. 19  O@sydesects toj h j da
dzj YOh jets orHOYd. [des L OCdz¢ yojlsfmw 9 ¢
1. 1O0L"MCdoea0Ojds] ddyts L OMdzzh do O] Ismw
cGsets dzd yo, zOL dz0y O J d3ts ¢ By dAf) &z ¢z O frpdzts ¢ ol
fsdzsy jdz L OftcOh do O h d2 MmEkH.
2 . 1 OfMdzzh d @ Odzd | cOL" MEdo O] dtets dzd yo
@ dmy sdzdzw & M | ¢ dzp wz®] 206 ki O®fMIE 9 O Iz
sz Mt zOMde or HOeh jets StcH jte MizH
weh jegts tStoH | to.
L tsdzdzts dsts y j dadzr 2 MEHJB@r? tstc ¢ O dz, ¢
oy Hiclzg t52 mMkHjBdz 2 ydgjcdz® dz ¢ M dztzjOdNH
doOdedd tOL' MCdoeOj BBsets dzdyod m vyj d
BB d d EMlsOdztso dzj dzdz" = EMmdzseo d2 [ 3]
dzOh j 3z d3dzj dzed 6, 1 Ists Htsotdz! dgs + WW €
rHO9 O B3sdBz dzd ykz o  sdzdesdz €3] toj
mMzunOtemMlsolz jh ] ©OL EZHtmMistse jtcod|
sOCddz sBtcOL S LB Y OdedwWw tsh dBt
¢ ({¢ BLEZOYOdEZ IS OL ots oMy
Odz! dzts 2 stedmMuHdSydd ftd or HOYY
Mz H
m
oz
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jBdzgr 7 tjhjdzd?2. Clsts HOdts ftsfi
d3d dz’ f OtcOH d ¢ d3" B M liniz @ygdgjledsots d
yddé o HOdzdzs?2 MWjtej [5, to. 1
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[HAZOCt tsfrls fjtorn dzjls ftedd3j dgj dedw [ {
StcHjtc® GRLOYOjIs ddL ¢ d?2 tetso j day dzjHdEA3dtG C
Colstster 2 dgj sBatsHdA HdzW tj OdzdL Oydd { ted dzay
tcjhjdzd?2. uvMmlsOdatse dzj ded® H bty de@d?! dgg @@ © dizfG ek
fesyjHztcdtsets Ht1@o 0O, MdadhStsd Mdd d j
ftodL dzOo Ols mMEujiBder J tojn jdadvw. ]l tjLizdz Is
EMmisOdzOo dzd o Odzd o Mmj oL sy dz' j sectso steC (, r
tOL " MCdo O 3" n kit d Styisiel d3d dzcfn! Jtoj fWisfls
StcH jtcO, jMdzd jet ftdsyjddw di Mtstlse jlsml

ce bsytd Ltejddy dKRis"drfmw ftetsBdzj BB o
slsmizlsmMisadw, MistcOde [4 EkMmMdzce dzts sy dzts tc O
dzd = Mls s dz$ dzlz dzd - M btozHdasmisw dsd € sdzfmisd st
sStcHjtO d o' dzzy H j dz B df dfQglyf slzf®dz' devd G ts
[ ckzce dj CsMkzH Otemlso © MmMtse d&zOMmd dzd M- i tcd d3d dz"
MH j oy Oded j d i3 dzj o3 dzlsd telz¥ M d ~ L OC sdzts o
ftesisdeotstej yd2 M dzOydtsdOdz dz" &3d MmdMmlsj BOB] .
ftod dzj dgv Is’ [ Foipd BB} L GCESStets S, Isjd3 MO d3, dz
fsSotSHO HMW dzj GOSdJodzr » SR disOedj oae [ 2]

Il dzOfmlstswh jj otej 3w ddesed] ME dztsdgw v Ismw

o0Oydzj 2hdd3 d dzmis tclz d3j dzls ts d3 Btstc! B f f o]
(ot j2MEBtet MEP.L Of . | OPdByg B, Slsdij YO s,
stcc OdzdL Oydd, ¢cO¢ otestf j2MCd2 Mmtss L, Y te
1L WWjiCIlsdo dzts? md Mmlsj d3r Odzlsd ¢ ted d3d dzO dz! dz" =~
gqdzlsj cteOydesdzde” § Hwtsyd mmr ddzj dzdzts o tOABS C
Cso stcd Is! § i B o H28 dz¢h cjotef j2MEBE TS i to
BJjLiSf OMmMdesfisd d fteOotsmizHdwe .{ tegjHtdlsHODddrz & jIs
ftoesHoddzzIsT 2 Etetse jdz@ oL OdBsHj2MIsadw etsik
Hiezddn jotesf j2MCdn ctfmizuOtfmlss 6 -5fkBASGi ¢ C

sO0Cdds BSBEOLEBAE o« ftodn sHds §detso ez myjj
o9 jHjdedd Jotets j 2 MC tHctds] HiBIsOp td® j 20 ) @t ) ls
ftcOo oz d3tsH j dz CodemMtsdzd H Oyd d d3dzts  J Mls
fted Mskzy desmils+ ¥ . 1 tsdzj § sscts, t { ¢ Bts Y J
fticOQotslsotsteyj Mlso © ddzr = CBdW JjHJjteOYd?2 dzdsts
fs5 ttOL dzd ydz© o3 tsmdaetseo Odzd W d3.

ltcddsj dedIlsj dz! dets © L OCBdegsHOIjdz Mlsa ©  jf
fodjLd &3 sfrls (¢ o uOMisd:

THdW jJtej dzydOydd ftesyjHkzter o HOYyd o fMmov
ZzZd ydo &z jets 9" HOYlk, sO¢ €O o MAzEyoOj] M
MsCtcOh O Isfyw ;

iLOmMdze" do Odzd v dzd yoO, 1{ tsHsdzjHxs® Msjdd telztso M HY @)
dstcdzO©, L ofspmg MOV, 9o O d3sdzz dzd ykz o
Mo 5] ftcOo 5 dabls sue®Rd Is g szt OteMmlso 2z j h j tc
fteOo ddz dzsfylsd fteddzd BOj BBEEOL $d3 ) B j fz@dzd Y
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1 [ iJHEXROKGBH M) kZetsdktsodtsy fwOoats. [ .,
2 1 s BCddz0 [ Bpde g Jotwtsy j2MEtsets
H O tendsjo de@RItp:/falkeuropalux.org/?p=2523
t ORsydesj tojnh jdedjy uwto jlsO tsls 13 ¥ dgv

OtjMls d fesyjHzwOn §jtoj HQuzg deedzd 3 Y HEZ

4 s OWOtptsdr.otetstf j 2MCd?2 BHjtc dzO Otej Mmlis
tcj ckzzdtecso Odzd W f 5 £ cusdgshtsly dy eHig ®HOId? fififldsias @l
4 OW OlisteOo 5o j-2007dzd j 1 & . TARL

5 o 3 dzO1 tc d Bgers S. Mutual Recognition and Criminal Law in the
European Union: Has the Council got it Wrong? // Common Market Law Review,
vol.41, No5, 2004i P. 5; Sievers J. Too Different to Trust? First Experiences with the
Application of the European Arrest Want / Guild E., Geyer F. (eds.) Security versus
Justice? Police and Judicial Cooperation in the European Unisgate, 2006. P.
109

6 s O s O ¢. (. [ JrnOdzd L O smizh j Mise dzj
ccmMzHOtMlsoa ORRd 4 © ORI Or Wtecdzdtcseo Odad W
d ftQotsmizudw [/ [ iYHEZEZOKGESH WAQ5.1 T 248 dzd & dzts §
52,
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ytaDEABACACADE
DEPAd¢C CdCeddEADAaAa
BRANCHES OF ART CRITICISM

42

¢

C

eS¢



a a( e - va X - a t X m a
1 U o[ 18.91
L, ']'s s (N I IR N T N
’ ’ 7 X J 4 S 1 1 7 S ” A4 7

.{.$ISdZH OmMse O
BndOdz" &3, ¢3I0OLO3 udzZsilsr 2 Mdaz
O OlsT dzH ©O9r HOt" dzH ' BOd&ZzOd&ZOtY O
dzls;tedz.OIs P MsORO 3.
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SUIOHJdZO[JIS MOdZzOM" d" G FteH’ ¢, ¢ jHOG
CI0L0OS ndzlslsr 2 Mdzj tc Edzdo j ‘
s. 102Mj2 Iss9 O Olsr dzHOYr HOt" dzH"™ B
ddzs j tdzOls, ¢ fMlsORO 3.

edr o
ts

v Ote b dz
5.JOfr]2lsa
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I "dz BOYOXZOHO ""dz@ HOMZO BDHJjdzdjIs' dzH j G
YOLYOBROOM dzf w tekzrn Odzd HOMEZ'™ dzH OO tcE dz' Y ©
DOLOZOOY "dzf dzr w hr 0DOted3EON T &z D" dz R Odz" YIsr w
tczrOdzd "GO WJls' dzH] IsOdzH O2 BIs' ter ts dz'
I dzj m* dz, stc’ dzgH Olzh r dzr y HDMisIl tcs tzw Ot&r jd2 ° Hzd
B"Omr dz w yoL ' G SOWUHO d&BOWr L " d O2YyY" dzH
BoHjdzdjIs€C] HJjGjdz YrL"Okhr dzrn OFr dz OtelslsT tolz T

vt 2" dz fgMuUsHsj tdzB J Is, Cn edzj to , "N odz' HOdz
&3 SIsj B, sOtednd d3" tcO, HDMisite Y OdzDOMIsr D
B HJdzdJ s .

(U )]

' 7d.

OLDOPdzYy " dzr W MOdz DOMr tcdzr v IsOtcdrnr dzH O
dzj tc' , sj ¢ 1 MjlsdSOdzr Y dzbpL L Ols B jtcj
Y HIldzd J sOdz d3 B dz2 toka Odzd " tcOMm?
J YOdzfljls'l'GD'frqittsfls.f vc &Rl e’ MisEasr, dgoOde Y Iz
J 6 B3d dz &b Hlsdztch Is jf3g ‘'dz OARI® Odz d3" to (
tdz Myt oty . pdzj 6 OlsOkzdzr dzr w ' h ' dzH
Y ISOitcHts dgB 'Blc @adz" W Y SW' t6 1l dz D0OMmr tedz
Mdte'" cdzj J @& EROEZOEZ" L DHJBdJIs" d3j dz B
Y tc® Isufgls’ .

NdzZ’HOdzOdzr w MmO2r dz Ceh fj d BDHJdzd J Is°
hr DOtedBO toj s’ dzH § J &34 M, ndzlslst W tolkza Odzd
YOdzr f IsOMmlilsr teH T . DOL OYIs' v tclz 7n Odzd B ts dzd3" fir
Ldtelslsj2Is" dz2 €L € dzgJ dz O Odz P yoz] s34 sy Js @A) dz
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Priority directions of science and educatt®velopment

YOdzBOd&Ed - HjtejSC. [ @B tcOdgr W yssfMm " hjg

A OdzYr 3" LHT W YSOOBH'Y EXR to' dz, MOwmd tsydo

Y"tor dzf &3 dz Md§ OlslsoRrIse rddigriey] S rjdzdsO dd®d B tsSdzH T
[Mr "D HOdz Y OtOODOdzH O, Cn2ah " dz@ ¢ (fgJ ¢

YOLOY HBbHJjded jIs" dg' W ' tgf CJLJWHjt dz O2YyT
EL ' dzH "' € tster dgH Olzh r dzr y d3D dzj tc, WddztshtsW dV
JwejShjdz ¢€¢J dj. [dzOteH"™ w “h 'jdeyjSh ¢ tcys@" ¢l
ey Odz' W CjVW HOZOMr dzHO h "' ey OdzOOdz Isj tej W
Cn2dzjte XI X 00OMmr cHOOD" "dzlslsT Yy d&bDHjded jIsls® v

[Mr ¢ty O dBiSlsiB’ dz W B' tolslz tds digtf" =TS tg '
vuDIsls' d3B j Is DOL OdzD O " dzr . [dz Isj¢ Hitsd3B " to
d3j WG jtea sz ster dgH Olzh r 00dzO0 | d3d M, mMsdze” d3d C
Jted Chyj L Y OdzDO Odz ¢ &Y tsLQ@dsA@iad'drr VY Is "dggTh@s J t
IsOdz" &zOH T . bUDIsls*" 3B jIsls' W hr DOtdzOdzOte’ E L
WddazshsWdwd v IsjtejwH' ¢ d3dddz jtej €N jdzj dgj H' .
B3y dz L Od30dzdz’ ¥ -YsOlslz fiT w0z O tddBp la jj 2 dzH s Big G~ § E
sOB " dzOH " .

l1Neg" dc' IsOUHO ubDlbkls' &i3Bjls " tcOMmr dzr w L §
"tcf OY YO i Y PBOYISE Y ks Oded Is"IlsOMmist Or dg, H D
sdz" dzH OO BOWT L HT ‘M. " dz' HOdzO d3pHj dzd
Odz" IsOIsT dz Y " dzH "TdzDYAs Bt ' Wdzp totc. wtsdzH ™ Y Is Oc

CnN2 edagjte’ dz' W IsOtedrnd tweEdz dzgj, Bdgr w YC
td3B s S 2 ézints'j dz'dW O de'lzYr O dgd' dzH-O pizr O dAzQy,
M dz2" v MOBOYISOMIsr OF dzZO IsOdzH Ok % OMO2 3"
OYOdzO BYEkh"™ ZODO IsOttdr §jdz Edzj e MOE
itgPcdEd SYydJoOdkzOte d&3j dz € JjL jWHJjteH' s
Z Otyr dzr yOfp BERrMdz "Odzr YIsT W thkn Odac
CELYOtcOMmr dz" igPL Istzilz’ Gdz@H ME 2 pztpf Bis ' dz
pIzOyfnlsG)dzdzJ\u BoHjded IsOtcdm"™ dz L jtolslsj
G'LG" BMd o3

L ?Odzyfdzf\u 0D0Mr tcdzOtc -to Iz OXIAM[" H d ootz 1 «
OfMzr dzH © C N2 Edzj to'i"@sts™ wh Oh €' dgO@
htdz 6t de, HIldzed J S Odz" d3" df) tc (3P AD Getc b dz
jIs"dz2 sjtejw 2dz¢ BzL"™ COd'yY Is" d. 1 C
BzLr COdzr'y bpkjdz Isj&¢ CeEW' d&z Celsjtolz Y
, WkaOdzed dB@DHjdzdjIsls'" W dzj ¢ 'iBG 'dzGIS "dab
YYODOIS" &zDOdzr W dgj 3d My " dzls ISOOH' ter dzO
ddB3 BJ2dzyjfm’ . [M" MiBJfls'smO0uOyYBY W @adzy
tejfm", YOLEMrL IsG)tsq’:f, Cedzgj BDH  dad j L
NMdZH OO dibHjddjls' dzHjc' GCu2 edzgjte’ Isj¢
CidBH" & B2EOEZ Yn2jiMm B Ots, Isj ted W W d dzt
H' IsZHT'™ tcOIs’™ dz HOF Ods'dy Is rlswp tcEOUs'Odg'r Wiz tel DR O d
te Ispy ' tedeBjfMm' . WOU@Y WH @3zOMHC @D Fr d3zy € ISg
B My O, IOtcdand Y OOHO2&ZOKDO B O dZOdz Mls:
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“TdgBQILILY BzL T €O BDHJAddils' d2 W Odz
e BHABE dzH CIsjte’ dz2 SjtjVw P wls te
YOWO Bd' Clsjteay CEIlsJ toH " . { dz" v
r tokrOdzd E R to,, OHOUH Odedz] A3 I 1§ 'j <
Cdz Sn2° 0Odz Y B ORE OezOHOQ' dza@dz Isdzpdzs
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ANALYSIS OF MARKET SEGMENTATION PATHS IN T
BANKING INDUSTRY UNDER BIG DATARNIBICIAL
INTELLIGENCE

Chen Hangiang
Doctor of Business Administration student,
Al-farabi Kazakh National University,
Farabi International Business School,
KazakhstanAlmaty

Big data and Al reshape global banking, especially customer segmeintation
traditional paths were constrained diytdated data processing and rigid analysis. This
paper explains their optimization, highlights traditional flaws, and presents three
practical Akdriven paths, with two tables comparing methods and detailing core paths.
It also covers implementation chaliges and solutions, finding that combining big data
and Al builds flexible, accurate, custorfecused paths to adapt to markets and
improve services.

Key words: Artificial Intelligence; Big Data; Banking Industry; Market
Segmentation Paths; Custonmentric Service

What is Market Segmentation?

Market segmentation is splitting a large group of customers into smaller groups
with similar traits or need§gl]. For banks, this means grouping people who share
similar spending habits, comfort with risk, or financial goals.

Al (including machine learning and data analysis) can process this data quickly
to find hidden patterns. In banking, these tools are used for risk checks, smart customer
service, and product recommendatidaging the groundwork for better customer
segmerdtion.

Problems with Traditional Segmentation Paths Traditional customer
segmentation has four key flaws: few data sources, rigid analysis, infrequent updates,
and onesizefits-al | services that dondt meet i no

Big Data + Aldriven Segmentation Paths To fix traditional problems, banks can
use three core segmentation paths driven by big data and Al. These paths are easy tc
understand and put into practice.
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Table 1 Traditional vs. Modern Segmentation Paths
Dimensions Traditional Paths Big Data + Al Paths
Data Source| Basic info (age, income) Multi-source data (transactions,
behavior, likes)
Analysis Manual work + simple Al tools (machine learning, grouping)
Tool software
Focus Surface traits Realneeds + behaviors
Update Monthly/quarterly Reattime or weekly
Speed
Service Fit Low (fixed services) High (customized services)

Source:developed by author based ord]L

The table shows modern patdhsdt amerand
needs (unlike surfaeevel traditional methods), can be combined, are flexible to
market changes, save banks time/money via Al automation, and help butgktong
loyal customer relationships for a wivin.

Table 2 Core Modern Segmentation Paths

Segmentation Paths When to Use Core Tools Results
Know  customer .. Predict needs fo
: . . Big data tools + Al
Behavioral Analysis spending . product
. learning :
habits/likes recommendations

Risk assessmern

Lower customer risks -
models + datg

Risk Preference Group by comfort

with financial risk : higher satisfaction
analysis
Group by life stagg Multi-data Age-appropriate
Lifecycle (young workers] integration +| services (e.g., stude
retirees) predictive tools loans for young people

Source:developed by author based ord]L

Challenges and Solutions for Modern Paths

The main challenges include data security risks, high-gpadosts burdening
small and mediursized banks, a shortage of professionals skilled in both banking and
Al/data analysis, and compliance issues from unfair-dellen grouping;
corresponding soligns are strengthening data security with encryption and access
controls, cutting costs via cooperation with fintech firms, addressing talent gaps
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through staff training and professional recruitment, and ensuring fairness by regularly
auditing Al tools and using diverse datasets.

Conclusion

Big data and Al have revolutionized bank customer segmentation, replacing
rigid traditional methods with flexible, custoreentric datadriven pathsthree core
ones are practical and effective. Modern paths outperform traditional ones in data use,
speedand service fit but face data security, cost, and talent issues. Future deepened
use will let banks offer personalized services, retain customers, and compete fiercely,
benefiting bank growth, meeting diverse needs, and boosting industry development.
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RESEARCH ON TGIEVERNANCE OF UNIVERSITY
ONLINE PUBLIC OPINION EVENTS FROM THE PERSPEC
OF JOURNALISM AND COMMUNICATEIDAKING A
HOTSPOT EVENT IN A UNIVERSITY IN JIANGXI PROVIN
CHINA AS AN EXAMPLE

Tangbuli Zhati
Master's Candidat, Al-Farabi KazakhNational University Almaty

With the widespread use of social media, the handling of sudden online public
opinion incidents in universities has become an emerging topic in journalism, which
poses risks to campus stability and the credibility of related institutions. Current
capabilites of universities in managing online public opinion have many shortcomings,
and there is an urgent need to analyze the nature and evolution patterns of university
emergencies and propose effective governance strategies. This study takes a sudder
online public opinion incident at a university in Jiangxi as a case, analyzes the problems
and causes in managing the situation, and puts forward targeted recommendations,
aiming to provide theoretical support and practical advice for universities and other
publicinstitutions to better respond to online public opinion.

Keywordsnews communication, universities, online public opinion, governance
event.

Introduction.

In the information age of the 21st century, the development of network technology
has greatly changed the way information is disseminated and the mode of social
interaction. With the rise of social media and online platforms, the speed and reach of
informaion dissemination have reached unprecedented levels, making it possible for
any sudden event to quickly attract widespread social attention and discussion. Against
this background, universities, as an important part of society, have faced unprecedented
challenges in responding to sudden events. In particular, under the amplifying effect of
online public opinion, even a seemingly minor incident can quickly evolve inte a far
reaching public crisis. Universities, as important venues for nurturing talent and
promoting technological innovation, have increasingly strengthened social functions.
However, while enjoying social resources and attention, they also face the impact of
sudden incidents. In June 2023, a food safety online public opinion incident at a
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university in Jiangxi is a typical example. This study aims to conduct-depth
analysis of the food safety incident at the Jiangxi university, identify the shortcomings
in the university's governance of online public opinion, summarize the lessons and
experiences of universities in crisis management, and explore strategies for universities
in coping with online public opinion crises. It provides a reference for universities in
crisis management and public opinion governance and offers case experibal® to
local governments and other public sectors better perform their duties, and more fully
understand and respond to online public opinion.

Literature Review

Scholarly discussion of public opinion has a long history, with its research roots
primarily in the fields of political science and public administration. With the advent
of the internet era, academia began to adopt a dual perspective of communication
studes and sociology, conducting richer and more diverse explorations of online public
opinion. In the West, the modern connotation of public opinion is closely linked with
the widespread dissemination and deep influence of democratic thought. As early as
the 17th century, the British political philosopher John Locke, in his wanko
Treatises of Governmantliscussed the judgments of the public alongside divine law
and human law, proposing the view thdeémocracy is the opinion of the peap|&].
By the 18th century, French Enlightenment thinker Jisrques Rousseau, fifihe
Social Contradi first introduced the concept dPublic Opiniom arguing that public
opinion is the product of rational expression, aimed at protecting and maintaining the
common nterests of the majority of citizens [2]. The renowned American political
commentator Walter Lippmann, in his groundbreaking vilgxkblic Opinior defined
public opinion as the images in people's minds, relating to the relationships between
individuals, others, and their needs and intentions [3]. British philosopher Herbert
Spencer, when analyzing the potential negative effects of freedom of gpinion
emphasized that freedom of opinion itself is not a fault, but rather it is the abnormal
state of national gitics that leads to the emergence of harmful speech [4]. German
classical philosopher and political theorist Hegel also studied the nature and influence
of public opinion, asserting that in any era, public opinion, as a means for people to
express theiwill, can become a force that shakes the world [5]. Marx and Engels
described public opinion as an intangible spiritual force that influences everyone's life,
using terms likéhonor tribunad ficourt of criticisnd andfappeal to public judgmemt

[6].

Regarding the definition and function of online public opinion, scholars have also
conducted extensive and -depth research. Manuel Castells believes that the
information technology revolution is reshaping contemporary society and that online
society, asa new social form and model, has a positive impact on social life through
online public opinion [7]. However, Cass SunsteiriRepublic.cond pointed out that
due to limitations in the public's cultural level, when faced with complex online issues,
topics of common concern may be ignored, leading to an information narrowing effect
that can cause social fragmentation and hinder the democratic process [8]. Stanley
Baran and Dennis Davis emphasize the need for specialized institutions to protect the
public from the impact of negative opinion, in order to maintain social order stability
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[9]. At the same time, many Western scholars, through analyzing the development of
information technology and rapidly changing social relations, have further studied
online public opinion and delved into the political rights of citizens in the process of
public opinion participation. Stanley Baran and Dennis Davis recognize that social
media, as a new form of social narrative, is closely intertwined with democratic
politics, and only by deeply understanding its expression in the political context can
one gan a more profound insight into it [10].

Moreover, the academic community has also focused on strategies and methods
for guiding online public opinion. Scholars believe that when guiding online public
opinion, the government should adopt an open and transparent attitude, actively listen
to the pilic's voice, and respect the existence of differing opinions. At the same time,
the government should use scientific and reasonable means to guide online public
opinion toward positive and healthy directions, preventing the online space from
becoming a lweding ground for negative emotions and extreme views. The
government should also strengthen the supervision of online public opinion, promptly
identify and correct misinformation, prevent the spread of false information, and
maintain the order and stalbyliof the online space. In addition, the government should
enhance cooperation with the media and social organizations to jointly build a healthy
and orderly online public opinion environment, promoting social harmony and
progress.

Research Methods

This study employs a literature review method, which provides a theoretical basis
and knowledge framework for the research by systematically consulting and analyzing
existing academic achievements. This paper collects and organizes relevant literature
on wniversity emergencies and online public opinion management from databases such
as Scopus and Web of Science, thereby clarifying the basic concepts of emergencies
and online public opinion. Using theories such as the risk lifecycle theory and the 4R
crisismanagement theory, the study defines the approaches and methods for managing
online public opinion during university emergencies. Overall, the literature review lays
the foundation for the analysis of issues and causes in subsequent case studies.

The case study method involvesdapth analysis of typical events to summarize
patterns and propose solutions. This paper selects a food safety incident at a certain
college in Jiangxi as the research subject due to its high public attention, longmjuratio
and representative improper response by the school. On one hand, the study details the
event timeline and, by applying the crisis lifecycle theory, analyzes the school's wrong
decisions during the latent and growth stages of public opinion, as whkk asiilic
opinion reversal after the intervention of a provincial investigation team during the
mature stage. Using statistical data such as the number of posts on Weibo, a public
opinion heat curve was plotted and compared with general public opiniontearess,
thereby revealing the problems and causes in the school's management of online
emergency events and proposing targeted improvement strategies, providing
theoretical guidance and practical reference for handling similar events.

Results

1. Development cycle of the crisis event
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On June 1, 2023, a student at a certain college in Jiangxi discovered a black
foreign object in their meal at tloafeteria, suspected to be a rat's head.

On June 2, 2023, Nanchang Jinghe Catering Management Co., Ltd., the catering
company suspected to be involved with the canteen in question, stated externally that
it had noticed the content of the video and promised to conduct an investigation and
verification.

On June 3, 2023, a certain college in Jiangxi issu@&itaation Repodthrough
its official Weibo account, claiming that after comparison by the persons involved and
their classmates, it was confirmed that the 'foreign object’ was a duck neck, not a rat's
head. At the same time, Jiang Xiexue, director of the Changdong Bodnitie
Nanchang Higklrech Zone Market Supervision Administration, also stated externally
that law enforcement officers, after-eite investigation and comparison, confirmed
that theforeign object was a duck neck.

On June 6, 2023, Nanchang Jinghe Catering Management Co., Ltd. issued a
statement claiming that the canteen involved had no relation to their company.

On June 7, 2023, the Jiangxi Provincial Department of Education stated that it
had intervened in the investigation.

On June 8, 2023, students from Jiangxi Vocational and Technical College
reported again that they found large caterpillars in the food, further heightening public
concern about the school's food safety.

On June 10, 2023, the Jiangxi Provincial Department of Education, the Public
Security Department, the Statened Assets Supervision and Administration
Commission, and the Market Supervision Administration jointly established an
investigation team to conduian indepth investigation of the incident and promised to
promptly release the results to the public.

On June 17, 2023, the joint investigation team confirmed that the foreign object
in the meal was a rat's head. The Changdong Branch of the Nancharnfgidigdone
Market Supervision Administration and the Jiangxi college had issued the incorrect
conclusionof 'duck neck' due to not properly investigating and collecting evidence.
The investigation determined that the Jiangxi college bore primary responsibility for
the incident, the company involved bore direct responsibility, and the Market
Supervision Admirstration bore supervisory responsibility. The Nanchang Municipal
Market Supervision Administration revoked the food business license of the canteen
involved and imposed the maximum penalties on the company involved and its legal
representative.

2. Development Cycle of Online Public Opinion

On June 1, 2023, a certain college in Jiangxi discovered a student who resembled
a mouse head uploading a video online. The video began circulating on the internet,
attracting some public attention and concern. However, by June 2, the number of
related potss and their popularity on Weibo remained low, and the incident had not
sparked widespread public discussion.

On June 3, although both the school and the Market Supervision Administration
publicly stated that the foreign object was a duck neck, the public opinion did not
subside. Instead, it triggered more questions and discussions. Many netizens and media
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outlets expressed doubts about the conclusions of the school and the Market
Supervision Administration, suspecting that the truth might be covered up. The
keywordJiangxi College Food Safety Inciderjuickly started trending, and online
public opinion reached its peak. From June 4 to June 7, the proportion of negative
sentiment in related Weibo posts exceeded 60% for four consecutive days.On June 8
and 10, as students again discovered food safetyssand a higlevel joint
investigation team was establed in Jiangxi Province, public concern about the
school s food safety issues was repea
experienced two minor rebounds against the trend.

On June 17, the joimbvestigation team confirmed that the foreign object in the
meals was a mouse head, verifying that the previous investigation conclusion was
wrong, and public attention reached its peak. After that, the heat of related public
opinion began to decline.

3. Trend of Public Opinion Evolution
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Figure 1 Daily Number of Original Weibo Posts on Food Safety Incidents at a College in
Jiangxi

Within the scope of sociological research, the dynamics of public opinion on
events that attract widespread attention follow the principle of a life cycle, which
encompasses two aspects: the life cycle nature of public ooy event that gains
wide public attention sees its public opinion follow a natural process from initiation to
eventual decline, reflecting the lifecycle characteristics of public opinion; and the
stagebased law of opinion evolutioh public opinion on higprofile events is not
static but can be divided into a series of closely connected stages, which progress in a
certain logical order, demonstrating regular patterns in the development of public
opinion. According to the life cycle theory, these stages are classified as: |aiedf pe
growth period, maturity period, and decline period. This study explores the
mechanisms of public opinion through original Weibo posts, using the daily number of
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original Weibo posts related to a food safety incident at a college in Jiangxi as the
benchmark. Original Weibo posts more accurately reflect the true emotions of the
public during sudden events and are suitable as data indicators for analyzing changes
in public opinion; additionally, original Weibo posts are usually directly published by
users, with content closer to personal viewpoints or emotional expression, and are less
affected by the 'spiral of silence' effect in reposting behavior. Reposted comagnt
include repeated or overlapping dissemination paths, whereas original posts, as

information sources, possess higher informational density and uniqueness.

Table 1 Stages of Public Opinion on Food Safety Incidents at a College in Jiangxi

Stage

Average daily
number of
Weibo posts

Trend

202306-01
to
202306-02

Incubation
period

100
strip

Students discovered foreign objects and sh
them online. There are individual reports &
discussions within a small range, but it has not
attracted widespread attention. At this stage,
incident has just begun to catch the attention
few pele. Public opinion is in its initial stage, wi
low attention, which is an early warning sign o
crisis.

202306-03
to
202306-06

Growth
phase

100-200strip

The school authorities and the Market Supervig
Administration responded thdhe foreign objec
was a duck neck, but the public expressed doub
dissatisfaction with this response. At this stg
public opinion began to ferment, the incidg
gradually became known to more peoy
discussions clearly increased, the media and
public started to pay attention to the incident,
various speculations and discussions begar
emerge, forming the first peak of public opinion.

202306-07
to
202306-17

Maturity
stage

More than 200

The involvement of the Jiangxi provincial joi
investigation team and the final confirmation t
the foreign object was a rat's head have ca
widespread shock and discussion among netiz
Public opinion has remained highly heat
especially peakingpn June 17, when discussig
reached a climax and had widespread impact.
marks the peak of the current crisis, and the inci
has become the focus of public and media atten

202306-18
to
202306-30

Decline
phase

100strip

Public attention is gradually declining, discussi
are decreasing step by step, and the evel
gradually fading from public view, entering the fir
stage of public opinion. At this stage, as time pa
and no new information emerges, public atten
begins to wane. The information during this ph
focuses on followup handling and accountabili
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for the event. Although there are still discussic
overall public opinion is beginning to calm down

Discussion

Analyzing the crisis incident and the development cycle of online public opinion,
the food safety incident at a certain college in Jiangxi shows fieargmalies in the
evolution trend curve compared to typical online public opinion events. The term
fianomaly refers to the fact that the heat curve of this case did not follow the general
lifecycle curve of a crisis, showing abnormal differences in terms of cycle length, curve
slope, peak height, and the number of peaks. The online public opinion event at this
college in Jiangxi exhibited the following kégnomalies:

First, the latent period was short, the growth rate of popularity in the growth
period was fast, and the event spread rapidly. Second, the maturity period lasted a long
time, with frequent peak occurrences. Third, the decline period did not show a
sustaind decrease in popularity, resulting in a reversal anicakbhnormab secondary
outbreak of online public opinion, with lortgrm and fareaching subsequent effects.

Based on the abovieanomalous popularity performance of the food safety
incident at this college in Jiangxi, the following issues in public opinion management
of the involved college and related units can be observed:

(1) Lagging crisis response mechanism. In the food safety incident at this college,
the initial response by the university and the market supervision bureau was a crucial
part of the entire public opinion handling process. During the early rapid response
stage, upon discovering foreign objects, the university chose to issue a notice to try to
calm the situation rather than immediately initiating an investigation, neglecting the
severity of the incident and the public's high concern over food safety. Thetmar
supervision department intervened slowly (complaint on June 3, investigation results
announced on June 17), and this imperfect handling mechanism led to subsequent
processing being passive.

(2) Improper handling of public opinion. After the incident escalated, the college
took measures to control public opinion, such as requiring students to change their
statements or organizing personnel to post uniform commentary online (students
reported ling asked to delete online p..hotos). In the public's view, such practices not
only failed to cover up the problem but also highlighted the college's attitude of evading
responsibility. Using suppressive measures flikeleting posts + closing the school
and not establishing a spokesperson system led to confusion with multiple sources of
information (contradictory statements from the cafeteria contractor, the school, and the
market supervision bureau).

(3) Serious lack of accountability. The school management did not activate the
major public opinion emergency plan (only fully cooperating after the provincial
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investigation team was formed). During the incident handling process, problems with
the college's resource allocation and decksi@king procedures in crisis management
were fully exposed. The crisis management process lacked effective stakeholder
participation and coordination mechanisms. The students, faculty and staff, parents,
and the broader public involved were all directly or indirectly affected by the handling
of the incident.

Conclusion

This paper selects the food safety public opinion incident of a university in Jiangxi
as a typical case, and points out the problems existing in the online public opinion
governance of the university involved in the food safety incident of a collegagxilia
by elaborating on the beginning and end of the incident and the various online public
opinion management measures taken by the school. Therefore, this paper suggests tha
colleges and universities should learn from the lessons of this incident.

First, university management should establish the awareness that 'risk is
responsibility’ and adopt a modern governance approach to online public opinion.
University leaders must fully recognize the impact of online public opinion on the
university's image and social stability, understanding that the best crisis management
Is to prevent crises from occurring while enhancing a sense of responsibility and
mission. Through regular ideological and political education and training, the
leadership team should develop a correct understanding of public opinion and clarify
their responsiliities and tasks in responding to it. Renowned crisis management expert
Norman Augustine believes that 'prevention is the mostaftesttive and simplest way
to control a crisis.'

Second, establish a system to hold management accountable for public opinion,
building a solid foundation of loaterm trust. In a food safety incident at a certain
college in Jiangxi, nationwide, lorgjanding and widespread public trust incidents
involving uni versities eroded peopleds con-
turned a simple food safety issue into a heated topic exploring university management
'insider information' and sharp conflicts between authorities and the public, which was
oneof the key reasons the incident escalated. To fundamentally reduce similar risks,
universities need to make full use of new media during the latency period of online
public opinion, proactively promote and
build a solid foundation of trust.

Third, design a hierarchical, fytirocess public opinion management system to
achieve normalized governance of public opinion. Universities should design a
hierarchical, fulprocess public opinion management system and implement
normalized governance bgtegrating public opinion management into every link of
daily work, forming a closetbop system from information capture, hierarchical
evaluation, dynamic response, to lelegm remediation. A universiievel public
opinion monitoring center should betablished with the IT department at its core,
integrating data interfaces from the Propaganda Department, Student Affairs Office,
Security Office, and other functional departments. Using big data technology,
platforms such as Weibo, WeChat, Zhihu, and masnforums should be scanned
around the clock, focusing on higlequency topics like food safety, campus security,
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teaching management, and the rights and interests of teachers and students. By setting
up a keyword database, precise data capture can be achieved, while also connecting
with internal data sources such as cafeteria monitoring systems and student complaint
platforms to ensure the reliability of creseferenced information.
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CROSBORDER TRADE AND FINANCIAL
INTEGRATION BETWEEN KAZAKHSTAN AND CHINA:
MANAGERIAL AND POLICY PERSPECTIVES

Zhao Jie

Doctor of Business Administration (DBA)Pdrabi Kazakh National University, Almaty

The strategic partnership between Kazakhstan and China, underpinned by the
Belt and Road Initiative and the Middle Corridor, represents a critical axis of Eurasian
economic integration. While mactevel policy frameworks and infrastructure
projects are wie-documented, a significant disconnect persists between these strategic
ambitions and the operational realities faced by businesses. This study addresses this
gap by analyzing crogdsorder trade and financial integration from intertwined
managerial and pioy perspectives. It identifies key managerial challenges including
navigating the dual EAEABRI regulatory environment, currency volatility, logistical
bottlenecks, and crossultural barriers and critically evaluates the corresponding
policy architectue. The paper's core theoretical contribution igiMlanagerialPolicy
Feedback Loopmodel, which conceptualizes integration as a dynamic, iterative co
evolution process. We argue that institutionalizing a formal channel for business
feedback is essentidior refining policies and achieving sustainable, effective
economic cooperation between Kazakhstan and China.

Key words: CrossBorder Trade, Financial Integration, Kazakhs@imna
Relations, Belt and Road Initiative (BRI), Eurasian Economic Union (EAEU)

Introduction .

The strategic partnership between Kazakhstan and China has evolved into a
cornerstone of Eurasian economic dynam
Road Initiative (BRI) and the growing prominence of the Ti@aspian International
Transport Routegr Middle Corridor. These frameworks have elevated bilateral trade
and financial cooperation from a peripheral concern to a central component of both
nations' foreign economic strategies. Within this context, macroeconomic indicators
and geopolitical anages have dominated academic and policy discourse, often
celebrating infrastructure investments and aggregated trade volumes. However, this
macrclevel focus obscures a more complex and wast@mined reality occurring at
the operational level [1]. A signdant disconnect persists between the strategic policy
ambitions championed by governments and the daily managerial challenges confronted
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by enterprises engaged in crdgwder activities. This gap between policy intent and
business execution constitutes a critical void in the current understanding of
KazakhstarChina economic integration.

While intergovernmental agreements successfully outline a vision for
connectivity, their translation into efficient business operations remains fraught with
difficulties. Existing scholarship frequently details the broad benefits of cooperation
but seldonsystematically investigates the specific managerial impediments that hinder
the realization of these policy goals. Consequently, there is a pressing need for research
that bridges this divide, offering a nuanced analysis that connects the implementation
of national policy instruments with the strategic responses of corporate management.
This study seeks to address this scholarly omission by developing a conceptual
framework specifically designed to analyze the interplay between -lboodsr
managerial stragies and national policy architectures. The research is guided by
several pivotal questions. It first aims to identify the primary managerial impediments
to trade and financial integration from the distinct viewpoint of Kazakhstani firms.
Subsequently, itnterrogates how existing and proposed policies either alleviate or
inadvertently exacerbate these operational challenges. Ultimately, it explores the
potential for a constructive feedback loop, wherein insights from business practice
actively inform andshape future policy formulation, thereby creating a more
synergistic and effective integration process.The strategic and economic partnership
between Kazakhstan and China represents a pivotal axis of regional integration,
fundament al | y rBelsahdaRopaa thitidtive (BRIhandtlae&ancurrent
development of the TrarSaspian International Transport Route, or Middle Corridor.
These grand strategic frameworks have
materializing into substantial infrastruotuprojects and institutional agreements that
aim to redefine Eurasian connectivity. The prevailing academic and juolayted
discourse has predominantly celebrated this relationship through a-leaelrdens,
focusing on aggregate trade flows, sovgmeinvestment volumes, and geopolitical
ramifications. This tomlown perspective, while valuable, offers an incomplete
narrative. It largely overlooks the critical miel@vel interface where national policies
interact with corporate practice, creating igngicant knowledge gap. A palpable
disconnect exists between the strategic ambitions articulated in policy frameworks and
the operational realities confronted by managers navigating the complex Kazakhstan
China economic landscape. This schism betweemcypaohetoric and business
execution forms the core problematique of this inquiry.

The translation of higievel policy directives into tangible business outcomes is
neither automatic nor seamless. The extant literature provides ample analysis of
intergovernmental agreements but demonstrates a scarcity of rigorous studies that
systematially dissect the managerial challenges inherent in this specificloooder
context. The operationalization of policy how agreements on paper are enacted in
corporate boardrooms and supply chain logistics remains an underexplored frontier.
This researclseeks to fill this void by constructing a conceptual framework designed
explicitly to analyze the dynamic interplay between cltomsler managerial strategies
and national policy instruments. The investigation is propelled by several
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interconnected questions. Primarily, it seeks to delineate the fundamental managerial
impediments to trade and financial integration as perceived and experienced by
Kazakhstani enterprises. Building on this, the research will critically assess the efficacy
of existing and proposed policies in addressing or, conversely, perpetuating these
operational bottlenecks. The ultimate objective is to theorize the mechanisms of a
feedback loop, exploring how groutelvel business practices and managerial
experiences an be systematically integrated into the policy formulation process to
foster a more resilient and mutually beneficial economic integration.

Theoretical Framework: Bridging International Business and Economic Rolicy

A robust theoretical foundation for analyzing crbssder trade and financial
integration necessitates a dualistic framework that reconciles #e&lopolicy
architectures with micrevel managerial decisiemaking. The complex interplay
between Kazakdtan and China cannot be fully apprehended through a single
theoretical lens; rather, it demands a synthesis of perspectives from economic policy
and international business theory. At the macro level, the process is guided by theories
of economic integrabn, which delineate a continuum from preferential trade
agreements to complete economic unions. The relationship between Kazakhstan, a
member of the Eurasian Economic Union (EAEU), and China, the architect of the Belt
and Road Initiative (BRI), presentcampelling case of overlapping and occasionally
competing integration models. This institutional duality creates a unique policy
environment where firms must navigate t
BRI-driven bilateral agreements. Concurrenfigancial integration theory provides a
lens for examining mechanisms such as capital account liberalization and bilateral
currency swap agreements [2]. These policies aim to reduce transaction costs and
mitigate exchange rate risks, yet their practafédctiveness is contingent upon their
adoption and implementation at the firm level. The supranational nature of both the
EAEU and the BRI introduces a layer of institutional complexity that directly
influences the regulatory landscape in which businegseste.

On the micremanagerial dimension, established international business theories
elucidate how individual firms perceive and respond to these Aecebopportunities
and constraints. The Eclectic Paradigm, or OLI framework, offers a structured
approach tounderstanding foreign direct investment decisions by Kazakhstani
enterprises in China and vice versa. It posits that 4yosser investment is driven by
the confluence of Ownershgpecific advantages, Locatimpecific advantages, and
the Internalizationincentive. The evolving policy landscape directly shapes these
factors, particularly the Locational advantages of Kazakhstan as a gateway within the
BRI. Complementing this, Institutional Theory provides critical insights into how firms
strategically addpto the formal and informal institutional pressures inherent in both
the Kazakhstani and Chinese contexts. Firms develop strategies ranging from passive
compliance to active negotiation to manage the distinct regulatory, normative, and
cognitive institutons that characterize the two economies. Furthermore, the concept of
crosscultural management moves beyond purely economic or institutional analysis to
address the profound challenges of differing communication styles, negotiation tactics,
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and organizational behaviors that can impede effective partnership and operational
efficiency, even when favorable policies exist.

The novel contribution of this analysis lies in synthesizing these distinct
dimensions into a dynamii@vianagerialPolicy Feedback Loapmodel. Conventional
models often implicitly assume a linear, 1dpwn relationship where policy creates an
environment to which business merely reacts. This perspective is insufficient. True
integration is a dynamic, iterative process. The proposed rmosdigs that while policy
frameworks establish the initial rules of the game, the lived experiences of managers
and firmstheir encountered obstacles, their innovative solutions, and their strategic
failures generate a vital stream of feedback. This feedback, when formally or
informally channeled back to policymakers, should inform subsequent policy
refinements. For instancpersistent managerial difficulties in navigating EAEU and
BRI customs procedures at the Khorgos gateway, or the limited uptake of RMB
settlement among Kazakhstani SMEs despite available swap agreements, represent
critical data points. A functional feeddatoop ensures that policy is not static but
evolves through learning, becoming more pragmatic and effective. This
conceptualization elevates the analysis from a static description of policy and practice
to a dynamic theory of ecevolution, where the comtiious interaction between
managerial action and policy adaptation drives the genuine deepening ebardss
trade and financial integration.

The Managerial Landscape: Strategies and Challenges for Kazakhstani
Enterprises

The operational reality for Kazakhstani enterprises engaging with the Chinese
market is defined by a complex tapestry of strategic challenges that test the limits of
conventional managerial capability. This landscape requires a sophisticated
understandingof multi-layered regulatory regimes, volatile financial mechanisms,
physical logistical networks, and profound cultural differences. A primary and defining
challenge stems from the necessity to navigate a dual regulatory environment, where
the supranatioridegal framework of the Eurasian Economic Union (EAEU) intersects
with a web of bilateral agreements established under the Belt and Road Initiative (BRI).
Managers are tasked with reconciling often divergent rules of origin, customs
classification procedes, and technical standards between these two systems. This
regulatory duality imposes significant administrative burdens and creates legal
ambiguities that can paralyze supply chain efficiency [3]. For instance, complying with
EAEU standards for a goodestined for China may not satisfy Chinese import
regulations, forcing companies to maintain parallel production processes or seek costly
certifications twice. The managerial response involves developing specializedsa
legal expertise or engaging esttal consultants, effectively internalizing the cost of
institutional misalignment, which diminishes the competitive advantage these trade
agreements theoretically provide.

Financially, the landscape is equally fraught with hurdles that constrain strategic
flexibility. Currency management presents a persistent problem, as firms face triple
exposure to fluctuations in the Tenge, Renminbi (RMB), and often the Russian Rouble.
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The limited use of RMB in settlements, despite available bilateral swap agreements,
forces a reliance on intermediate convertible currencies like the US Dollar, layering
additional transaction costs and exchange rate risks [4]. This financial friction is
compounded by differential access to capital. While Chinese policy banks offer
financing for projects aligned with BRI objectives, these are often tied to the
procurement of Chinese goods and services. Local Kazakh banks, conversely, may lack
the internatioal capacity or risk appetite to offer competitive financing for such-cross
border ventures. This creates a strategic dilemma for managers, who must weigh the
conditional benefits of Chinese capital against the development of local financial
partnershipsThe management of crebsrder payments remains cumbersome, with
legacy systems and evolving regulatory requirements leading to delays and increased
operational costs, directly impacting profit margins and cash flow stability.

These regulatory and financial challenges manifest most tangibly in the realm of
logistics and supply chain management. Critical nodes such as the Khorgos gateway,
while symbolically important, often become bottlenecks where infrastructure capacity
fails to meet policy ambitions. Managerial strategies must account for chronic
congestion, inconsistent cargo handling speeds, and thevstilling digitalization of
customs processes. The gap between the concepidigital silk road and the on
theground eality of papetbased documentation at borders creates significant
inefficiencies. Consequently, developing a resilient logistics strategy is not merely an
operational concern but a core strategic imperative. Managers are forced to build
redundancy into #ir supply chains, exploring alternative routes or modes of transport
and holding higher inventory buffers to mitigate the risks of disruption. This
operational resilience comes at a direct cost, eroding the economic benefits of
geographic proximity.

Underpinning all these tangible challenges is the critical dimension of- cross
cultural competence. The successful navigation of regulatory, financial, and
operational hurdles is ultimately dependent on the ability to build trust and facilitate
effective canmunication with Chinese partners. Profound differences in negotiation
styles from the pace of discussions to the approach to contract terms can derail potential
ventures. The management of joint ventures demands an acute understanding of
divergent corpor@& governance models and decisioaking hierarchies. Differences
in business ethics, communication practices, and concepts of relatiwsgdipg
(guanxi) represent a latent risk that can undermine even the most sound contractual
agreements. Thereforanvesting in cultural intelligence, language skills, and
relationship management is not a soft luxury but a fundamental requirement for de
risking operations and ensuring letegm partnership sustainability in the complex
KazakhstarChina economic corrido

The Policy Architecture: Instruments, Gaps, and Future Pathways

The policy architecture governing Kazakhsthina economic relations is a
complex tapestry of bilateral and multilateral agreements, yet a critical examination
through a managerial lens reveals significant disjunctures between institutional design
and opeational efficacy. The foundational framework is built upon the overarching
memoranda of the Belt and Road Initiative, which are operationalized through more
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specific bilateral trade and investment agreements [5]. This structure is further
complicated by Kazakhstandés member shinp
a layered regulatory system. Key financial mechanisms, such as the currency swap
agreement bateen the National Bank of Kazakhstan and the People's Bank of China,
alongside the establishment of the Astana International Financial Centre with its
English common law basis, represent ambitious institutional innovations aimed at
deepening financial intgation. However, the mere existence of these instruments does
not automatically translate into seamless business facilitation. The central policy
challenge lies not in a lack of higavel agreements, but in their implementation and
their responsiveness the grouneevel realities faced by enterprises.

When evaluated from the perspective of managerial challenges, discernible gaps
emerge within this policy edifice. The persistent logistical bottlenecks at key nodes like
the Khorgos land port, for instance, indicate that trade facilitation policies have
prioritized physical infrastructure over the synergistic development of streamlined and
fully digitalized customs administration. The simultaneous application of EAEU and
Chinese customs procedures, without a unified digital interface, creates the very
adminstrative delays that policies purport to eliminate [6]. In the financial domain,
while the currency swap agreement provides a ra@wel liquidity buffer, its trickle
down effect to small and mediusized enterprises remains limited. Policies promoting
RMB usage have not yet been coupled with sufficient incentives omiisgation
tools to make it a pragmatically attractive alternative to the US Dollar for Kazakhstani
firms, which continue to face high transaction costs and volatility. A more profound
policy gap is the absence of a structured, institutionalized mechanism for incorporating
frontline managerial feedback into the policy cycle. The experiences of businesses
grappling with regulatory duality and financial hurdles represent an invaluableesourc
of intelligence that currently lacks a formal conduit to policymakers, leading to a
perpetuation of operational inefficiencies.

Addressing these disjunctures necessitates a shift towards a more responsive and
manageriallynformed policy paradigm. A pivotal recommendation involves the
development of a digitdisingle windovwo system specifically designed to harmonize
data requirements for trade crossing the EAEIna border. This would directly
address the administrative burden identified by managers, collapsing multiple
procedures into a single submission point. To enhameadial integration, policy
should focus on creating tabtg incentives for using RMBlenominated instruments
within the AIFC ecosystem. This could involve preferential regulatory treatment for
RMB-linked sukuk issuances or the development of Rd#Bominated hedging
products tailored to the needs of Kazakhs@MIEs. Most critically, establishing a
permanent publiprivate dialogue forum, with formal representation from
Kazakhstani business associations and major corporate entities, would institutionalize
the feedback loop between practice and policy. This bedyld be tasked with
systematically collecting managerial testimony on implementation barriers and
presenting evidenekased recommendations for regulatory refinement, thereby
ensuring that the policy architecture evolves in tandem with the dynamice=aliti
crossborder trade.
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Conclusion

This study elucidates the critical disjuncture between the strategic vision of
KazakhstarChina crossorder integration and the operational realities confronting
enterprises. The analysis has identified a suite of persistent managerial challenges,
including navigating the dual EAEBRI regulatory environment, managing currency
volatility and limited financing options, overcoming logistical bottlenecks, and
bridging significant crossultural divides. Correspondingly, the policy architecture,
while extensie in its scope, reveals pronounced gaps in its practical implementation,
particularly regarding trade facilitation, financial instrument accessibility for SMEs,
and the absence of formal channels for business feedback. The theoretical contribution
of thiswork lies in its development of tlidManagerialPolicy Feedback Loapmodel,
which posits integration as a dynamic, iterative process rather than a static policy
outcome. This framework offers a transferable analytical tool for examining similar
asymmetridvilateral relationships across emerging economies.

From a practical standpoint, the findings offer clear directives. Kazakhstani
managers must proactively develop sophisticated regulatory intelligence and cultivate
deep cultural literacy to navigate this complex terrain effectively. For policymakers,
the mperative is to transition from crafting agreements to optimizing their execution,
prioritizing the development of a digital single window, fostering RMB liquidity within
the AIFC, and, most crucially, institutionalizing a structured pubticate dialoge
forum. Future research should build upon this conceptual foundation by conducting
sectorspecific investigations into areas like agriculture and fintech, exploring the
transformative potential of digitalization for customs and logistics, and compiling
detailed case studies of corporate strategies to generate granular, emgircatyed
insights for enhancing this vital economic corridor.
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OQdzoOdz (" Od3Od3sz. 74%), 0Od
BOMMOBRERZO Is' tcC jdzejdz [ M
BOhr dzr yIsOte €2 EVW' todzj to
rdaz Y f LB lsjeH W il MYz’
2T &z 0 B t6C j dzC° ydWtdzr y HOBEZ Y O
Is BB dz ¢ MsOO Yy OdzOdzOte’ ydw
Ssi3dCOHO CEhMBOMNT Btsdzr f tsls' to. cd
Oy "t dz' 3 d3j dz o dedatso Oyd W dzr y !
H' W lldzg ' M) B&WWWQW”meNMfMMWM
JIslsjtcH' -p@OHOIBHESEZODOWOH" €6 [ Urdab
fsdzd mMisj toH " W spy " tcdB j M Cetemjls' {
tc,dles Bseddzr H' yYtsir &sh OdzOte d3j dz + dzj € I
Y&@GHO'dRZ odgo dzOtH:!' Jd&2" &t LH" W ELC
LHT . AdWtdzOdzH tcz Oty r dzr EW' todz' € Isj
JH' =Y Oz dBBOtls Is" " ter dc3H OO M yd W te dzO dzH
Ml oz Oty r dzr Q2 BOY IsT Y Isu%d:qqrﬁc)ﬁjjsy
ZoO Mjtef " dz BjtejH' . 1 "dz NNteH' M h¢' sk
rdzOH" e [ Urdabayev et al ., 2024] . b
WicdzOdzH ' to Iz BOOD'M Is" dzH O OQdzo Oh y r sw
WicOyY "ter dzf dQ3Hr BN G de' jotz P dgpDO Y dge® j I IE3H
“degH il ELJCIs' BB YOdizHO.
AKdWtdz 2 Isj n dzsdzse d W dzOtcH ™ © L Cdesazd & O«
tcOdzmW stcdzOydw myr
AdWtdz Y Isj m dzsdztse v dzOts skztedL 3 d dzH Iz
d" &3H' d&z' ¢ dz O2ls0tcdz’ YIsO2 Otlsilsr tor fr
Odzr  Is O fiyl©rists rtctf. (W OdzH '™ 3 dz, yqgWw tedzOdzH " tolz ¢
MjilstcOdzL OC ydw dzr vy hr or dzH OtcH" OL 021k )|DdZ
Is* dzj H ' [ Shili bekova & Plokhikh, 2024].
"y 0Ols 02 dzOdz" dg" 3 D dzd ydw tcdedy dZJBfr@fr]H tole
Is z
Y

g —%u@d— I
R e L

TarO=Fg NNE§

Q—ﬁ_-‘&q_ Q&gﬁ-&@mngx

H
] H

200PTO2gT "REPFROOT - 7
TWgg " .-

rOr dzH Oter dz Ise d3j dzH J Is® ( , Y"Ld&3j s CEtmy

r MOdr , bkkwedhls' ¢ WJdudkOdkOw djd Y sdOyn?2
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Edzj BGH jtoH' W Cj VW IsOtOdziz' DS‘.‘d3h‘dz‘Q hrOrd
LO2Islpw®Isjlg depilsdy § dzj t6° BEIS2 ' dzgh O, sztcdL
gWtedz v Isjrdzsdzsedw dzOteH"™ jJdzG' L Iz >|Ofr]o H T
"dzlslsr i tee dMmisj ts, CJwjIk’ dzajdz Y pdej odto
dzj Ed3j sls' € N4 dz' dzj toH ' Y Od3ls deHz . d3j 22 L BBJ Bl
qLdzj mMls' w Isd' d3H' dz' ¢° dz O IsOdzr yIsO2 Otlsls
Etedmls® ¢ Codi3f Odzedw dzOte H jteB J Misj dzgn ' ' dzG j dz
bi g dat a) IsOdzn OF , smisr dzgzh r dzOteH"™ W Yy O
IsStcOIlsj ¢ d WD, tlc EBEZHOBD O BDMJ S Jdz' ¢ Otglsr yhn
sz Y4dBC"  LJH'
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utsdy Bjdz YOO, vyYdWied v ktOdhy sedoy
I Codets B S Oczr Iyy @Ends ddgQ@ By ¥ okl 58 ' dzH " Clsj o' dz' v
MO®Ody ¥ Efk’ . Ad¥edOdi’ ek kkwedhl' ¢ yrL

YOdzO yYyts2dBO2, bikztedL d3 Edz d3H Hig' €zL Edemcistiglm ' d3j
DOLOYMIsOdZH O yYydWtcdzOdzH " tcz dzpIsd ) 4 i) dzH § J
sztcdMmls' ¢ OOD'" dzH OtcH T Isd " d3H BOY ' dzOf , H J
YOB' dzH Oz 31l di3% ‘BdzHz GE'Ldz SBjjLigHE " dzH J Iskzted Mmlis g
hr Or dzH Ote’ dz jC EHSEY) Dlinlg o' dz Isc{G‘LJH‘B][Mu@sIzab
Isj mn dzsdztse W dzOte 02 BOYIsT Y szted L d3H HOM" Is
Cnhj2ljls" d dz Hy OolsttcdzOte OlsOf CetefMmj s H
Q2 BOYIsT Y bEztedL d&3H HOMR skHrw 1 Ctsdzsd3d ¢ Oz
f zZOIsW stcdzgOdzOte d3j dz b isgtcddipd’al YOO QldeH O te B 1S
tcj Mztemis OtcH T Isd ' d3H ' BEMXEZG] HBIHIBE dH" & B
mModz | sdzdzOG2dz " LHJE HjtejCIlsjte' dz IsOdzH !
Efmr igH" ¥ EL GJ O Mt ) @& ,0dzs tc degO REMIsT oz
B Odzd W dzO e tcj MztemMlsOter dz Msdz Mp2¢CjiMm &
2HOdZ BVYISO2 dzOdzH "™ tcOH T .

Aq’Wtsder Isj mdzsdzse W dzOtecH"™ W IsktedL d3H j G

thr]J IsQ hlthGH‘ Y OyYGryOtets & dz’ jydigi'n, H Crplitzdzn B2 dz
aizH ' dz s" D" M dzZOdz HO &GOWr LH" . [ DMmj dzj
IsOD O Dfl]cl tc' dz OL 02 Iskz0 @ JqUz| dgjs§j lscjHft) J, H "t5.dzdOE |
dzgj @B ddz H Y s d3"h OdzOteH " f O2 HOdZOdzEZ
sdkzscedwdzr vy Is"teOYIsr dzr yIsr Cuhj2ikjun" e [ Po
O " ypdzgj odtlszOdzH SCtdBzded S Oydw dzOteH " ¢
YOlOto,@gdds wted LS sdzsedwdzr v "L dz ¢ M tgj2Iskzac ]
ydWwtcdzr vy ddzdetse Oyduwislz@tg doy OW@HBY L zPBHH O B tsd

(
[(
1

:

O "X FHH SOg
OF O "

~ 0O g;p,rn

[rMOdzr, dsBddzr H' Y&Mr &3" OdzOte Oteyr dzr 4 ¢
I dze * ' ) daj RIS Jsdzdy@alzlD Y skBer  fip) o Ms'H J o] “HY)
Btsdzr ff, HDMisIl tcdz' skzted Mils' € BdL dzgd MG J B
Isj rndetsdzsec W dzOte Isj & biztedmls' ¢ MO Odzr x Oy fy
1 Ctsdesdsd S Odz" ¥ EM' dgH r dzZls OdzOdzH " ez DO B ODTY
[ sBddz! H' Yytsmr AsR OdiOy @3g dz v IsOte Iskztedmls

¢
1 Ctsdesdzd € Odz" Y fMd tef " dz2 BJtGH € ( Maul et k az
YyqWtedzOdzgH " tezH"™ W dzplsdy jfm" dzHj IsktedL di3 MOdzC
sOB " M QELHJtG dzZ' v Otlsy Odzr dz cOMISO2HT . DB
sztcdiH j G ° StcOdzW stedsOydw dzr w yYysLOOENT cnh
th dzH OtcH T SWUIsO2 &zOdzH " iz, YOWO Bl B3¢ ° dzH
L Cdesdgdd COdzr Y EfM" dGBH' Y ORBISORBOMr L jlskz Is" teT

AqWtdz 3 dkOwS jIsddze § jdz pdzj i sIs”. & d3d H

AdWtedz Y BOwGS JjIsd dze fjd bDdzjzd3j sl € )
"dz@ jto' dzjsEH' W dzgjcE' LG Y"teOdzm dzO@ 02 dzOdz
szted Misj toH " IsOtclszHO O2ter Yh O Gt dz Odz' §f
MOdzr MiIsr tDOdzH O, s dzdzO2 dz 3O tc € jClg dzey O@MsH df s ts
BO2 d&zOdzr i Otyr dzr Is"iIsr dzzhr 1 yr d&zOfmr dz dzOy Isr
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z h 1 021 OCIsOtH" W OlsOf Elskz® dzh § ,
te BOzOte y ddyQdaifr jyls d Cas dzls pdzlsdzj ¢ L 6 ° y o
s dzO tc led3g’®dzdw BBy dz S dzd j dzls OteOMmr
| H'e [ Baywdkdz@w, R&OCEDH o0 k)|
Is* ¢ yjdz' dzj toH ' BJ dzfj dzH*™ Y 1
dzHIs' W IsOdz" di30OdzH "™ O dz OtelsisT
0] Ytsdz Ndbe L f silst to.
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Is dvw bkktdmls' ¢ Eedz’ &3 d3d
f, Mjdzg &3 dzd dz dzswW dzu " dzf yIsr Otelslsr tcOF
J zd3Mlglsll’ Wz teH " W Y EZOIsIsT DMJ te Iskzted Mmls
CeEtc’ dgj H ' . DOL " G ZOY'" sIsO OHOWMHOts
dzH j CeEB "' dzj My gqdzilsj tedzj IsSlsj G Oy OtcOls
JdZJH‘. ccdzjzdzgiIsls’ COBHAPOMPOELE Otss Otcls G

BtecsdzH Okz Ispfp' dz' dz siejGej2dz ELGjtlsls'
ISO\UHGIZ Bj dz spy " tedBjdz Y tsMf OtcdzOzZH O Ddzj zd
273B] . zZ'" dz d@3p dz' dzHj, MOW S Olsh r daOHeHC Wiz B Kxiy tc d3
szteOdz" ®HBpopdz' dB3j Isls® I nstagram, YouTube, Fa
mMsdz Oty ' dzf CEG ] dz WBlss®zOt o dz B J 2 dzj tets &
Wit dgdz" W L jtelslsy z° B2 dzh O, ¢BIl G dzG ' I
Ddzj Ed3j Isls' € OY g @l dzy sy OgdzOLz nh " dz § ©2 H OdzC
MOwW L OlsOter &z HDdZz M Ddzj Zd3j Isls® € f dzOIsW t
BioSdzH ©O2H" . 1 "dz ydqWtdzr vy BOts jIsddzels’™ w dzOy
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&

[Afren, 2024, 281B.] . C 0 dzd , Sdzdz02 dz CJjVv' HEOGC®EGEY Y
Cdzlsj dzls Iskzwwdmlsjte OOr &3 dz B OO’ SIsOf , dzOY Is
dzj 3j My BddzjIs fjdz YydZOYN2H' BtotsdzH Oz D O)
BOteC jIsddzeIs' w IskztedL d3BHj 6" ROI (ddze j Misdydw
Ddzj Edgy Isls” € Y Jdz' HPdzB ptzlpg tpls *° & § d s G@RzOE d3j
sztcdMmls IsOtcls' f, IsOB' MisOtr dz " &zZDO2IskzHO.
AdWtdz Y BOt.S j Isd dze Ismisr dgzh r dzr w mMow,
CJLJWHJt" dzHJ BOW' L HT tceEdz Olsy OtcOHT . r s
DOkOMBIsste Oty dzr h OBrils OdzZOH' , ¢Cj2"' d BOD
d34 dz " dz" MISOtHT mMOdzr misr tOH ' B totsdzH Ol
f &ZOIsW sStcdBBOZOGDO Y1 GE' dai H' . CRzlsj todzj Is i J

sztcedMmisjtcH" W OYfOtOIlIs " LHJjE, MOdz Misr ez D
MsdzH™ YIsOdz ydwtedzr Y d3®tGQ.J|SCdeG Ismisr dgz h v

hjhkh* wEd OlYOtOHT €6 J27B] ent 2dz K" We tca g3a
Colsf Oded W dzOte 11 h ' dz d dzlsdi FtecCOYIS Y B0 dd Ote Iesjdaizo
JSJddg dgf BJYLJR2H: szted Misls" OdzoD O y r YL
MOwW - OIsr dz OvVYyIsOf, f' ¢ tc YOdH™ tDOZDO HJ -
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Y sdzm@lzj IsOtlskz &BOWr LHr . [T MOdz , szted Mis*
dzj B3 My Ddzjzdz3jlsls' € BIJHIJO f OtcOYh OdzOtGT f (
CJdL ' dzH J 3B d dz' H' Y tsfpr d3h O dzOte ytsdz CEtoff
s s dzzh ¥ ZOH Odz BdzdzO2dz ° €' 6 Nhjd2OYdZH J ted
YOB" d&zZHOEZHO YSSdZHOMROH' . AdWttdzr v HJt.] CIsj tot
OdzOH" . cuvbktedL B dqdzHEMmMistedw M dzh © 11 dz€ j dz H j

Y ddzOkz j dij GBOtstgdsd dzg Is® € MistcOIsj e W dzOteH T

M ntcOdzr Mr dzO yjjitelgdz YREZRY " dgH ' ¢ B jtojIs' dz Mliste
2023,12B] . [ r MOMODIsY O j 8 tokzh " dzjte dzgj " LHJ2H'
f OtcOd3j Istcdzj teH ' SOWHO2HT", YOIGcHOuzdzORzObisqd
IsOdzH Oz " dzj ¢ L " dzgH] ROt jIstsdzseclsOte X OtcdzOd
dzOyYy Isr Mmjed3d dzlsGC j B OU0DdzHIS|lS O 2y dovdisada' ' Y. dg otdsCd jyIsj dft
hjBJto Y s dzH O dzlz szted Mmis' € "1 dH OtcH " W dz0©

cnhj22is" HJ MisddzOydwdzr w > OD'" dgH ' d d&3d H Y !
cukztedMmis® ¢ Ispog” YedB g i 1 M ¥ @icly § Uzr ) BtOD ( fip z )
Y OY MOtlskz JIdj—ngl]ﬁ]lSdﬁ%dZud dz" v BDMjCJjacyj Y OB
BOteC jIsddzcls' € Otelsr yhrdzny yOdz flsOfmilsr cOIsr «
2023, 58]

Smar t sztcd L d3, ydWtedzr 8 ff dzOlsW stcdzOdzOte
8Mtg®dZHOtsrdz 6 ‘

tedL d3 MOZOMr dz Y OWOTr felskzHT
rfBH OdsOMmr dz2 " M¢j OMmr ek
mMdwylsr sL"Y Isjndsdsc
@gd () BOBEEEBEOE] O®QEY
SU) sztcdmls® € yYr L d3gj Isk
O BfsSdzH T . J“dZ s yrtcr BHOBRBO B2 dzh O, I
ry ddeWW tc Oy " tor dzr o3 3jdz HJjtjCIs] te 3 |
dzj toH ‘MY dzls o3y 2 teld] edg” j Y 5dzO2 dzr 3 D daj )
G)dzOHf. cvktedL d3 Ed BBH Jto' dz E dzH ' tol
0]

s

tc tc

OdzH T d
i d i de
d ¢

TN E T

Clsj toH "  jhsmeart todrismddestindtign)} )" dgh j Y Odz" {f Is (
Y OtcOlls" Y Ybpdaj SCStdi3BBzded S Oydw dzr y
Jtej Jjdze' Lk Oy’ dz Cjdzzh ' dzj toH " ¥
Edzs d&3H' dz' ¢ dz Otclsilsr tclzeé [ Leds i s d30O tels
Oydwde ¥ BOW' LiH fj deffsogfdirgj, dzls i glzts | to dz,
odz, COY" dzH™ & Y "dOYD"™ dzR®BY " I8 j 6 § K giic
j to YbDdagj bikztedMmlsjtee] OtdzOdzOOdz d dzls j t
Y OdzOdzOte d3j dz Iktedmls'® € EVW' todzj tcH ' W
sjtcej YBOOt!r MO Odzr yYyrLdBjls "Mmr dalzr c
s OdzD O dz -Is HrjalgfQ tadlisdz’ W 1T Y @sfij @dzH ' d dzls j dzdzj ¢
sz dw dzOte™ . Al IskztedMmls® ¢ HjtejCIsjtoH
jdzjdzH " ok Mj ¢  d&zn' CEfIsj ¢ j dB edg 2dzhejzls Isijptale
§zar Mart2nez Ol Of szﬂzggﬂz,ﬂ';(@kts)j@jisaﬁ]
Is d
o

N :=mq—@ = éL-OL.QoLOGB

ZOydw dzOteH"™ W BOtC jlsddzg " dzgHj YT L d3j Is i
tolslz Y DdajBsSHQWO HE BL ' fplz Otcy ™ dzr 1 € tsd
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CeElsjtojls' dz2 CeEf BOY MBS . v [ b Oy ( 2 ¥ 54z0Y 2 2
g ) flejtldds Qs HY Olg) dz¢ ' Lk Oty dz kkztdmisj

yE&DO ys2'f, fjtemMsdzOdz "' Or dHOter dz Yy’
Y OdkzODOllsOdz™ dz Otelsls’ w@Hed.Misk B dz S Mbj™ § Stc! dzt
Bpdz' d3jlslsjte OO' dzF dz lsOdzv Off , Bj dzj HY j tedzj te
WDtH,j BH jMjH' . 1itllsjkdjtn] cAl §&OkY s

sOB " Mlisr BOMYyOwlkz XYbpdzj fJjttOydwdzr vy hrord
sr ZO2h O dOtwcl j By ded ®tcH ' SUISO2 dzZOdzH " 6t OH '
tcj MzteMisOteHT Isd" dBH' G O2HOZOAZZD O-Bxtwdzt @z0O+
del Al c8zar Mhaprtindzzuje@80&4d3 2, Al Y"tOc

BsHjdz Hjte', BSAOBHOEZ YNn2jdzjte’ ) dzOter Y Is(
MOwvMmOIlsr dz ¢ jdBBH" tilljkzej, MrtOde M Ise d3j
BN dzH' € BJjtejH' . 1Dlsq’>|4fr] @zelgr slztc@mlsy B d
hror dzH Ote’ Y27 dZzOH T . OdzH * d dzls j ezdzj € I

O fn
HJ Misd dzOy dsvOzO i 'dwy Isd d3 H'dzZ' 6" dz ypdzagy I"tO
[ pMmJ dzj dz-H Jchifisdg@iEdsy f W dzOte IskztedL &3 ddzH zMisted W fr
¥oDdzfj Is"tcOYIsr dzf Or dz Otelslsr gz 1h ' dz Al hjht
BpDfMj CJGy YOB' dzjsls' d&z' ¢ dz S Mg Q@tEzOGzr ' GIOHTE
[Florido-Ben?2 t ez & del Al ®§zar Mgkt 2Aezdzj2a0Pp
(3" MOz, BEtdmls' ¢ OOr dzH" B OMY Otelz, bkktedL
I Cdescid ¢ OMr dzO  dzOY Is ! NHdzj MswOQHY Y o ipls
" zZDO2IskzHO.
RdzlsjtedzjIs L OIlslsOte yn22,jm (I nternet of

Y " ter dzD" dzOtds te@ LigkgPtads dzj ¢ ' L ¢ 4 dzj d3j dzlsls j o
J GJadzsgtcdz Yy "ter dzD" dzOteH'" ( MdBOtlsW s5dzH Ots,
dzls j tedzj Is Oty ' dzf@f tFLfQtc H jeQYXdBQdE fidkslzdzO Mz " dz
sktedL dBH] |1 oT IsjrdesdzsedWw dzOter Iskzted f
| . [ pij dzj dz, CRUzISjtdzjIs L OlslsOtc Y
Otdzr YISO2 ELGJjKISIE", MOWAOl HJL®EER? cEgJ
J 6H " . | o T iIsP§g tetkdztsc W dsO 620 "' dzO te d dzls §
J dzj & 3 dz € j wj 2Is' dzd jlsdz tc'tf fydzh-1& Y defst vdzj #3d «
Oy Isr srtedL &3 HOBE" 20 Is' € jdzj 2 DMyt J I
dzH J] Iskted Mmis | tedf Is@ s 820 dz0 Q dg O dzezl® jo , 3B d d
QEthr]JIS-}deZdZBjr]dB@'tGdRJtG : skted Mis' ¥ stcdz
s dz dz0eo dc Oy W dzO®gH YU 2gozgte | oT YlL @
&z yYsOte. [T MmMOd , ¢€j2B 't " t' d3" Oy O2
dSlsjt Isktedmlsjte dzj 6" dz MOdzOYyf, M jCIsj dz
3" dzH ] B OEZOBO tster dzrHGyec O jfw jd20s ' GdeQjHdz . 0 T
J dzlsls j o lsIzteo[fnlthsGJ Isj dzJ Wisdz COd3d cOMmT
¢ Odzr f, ‘tip Is @ HIAD | tdrQ CL IS ddalziss” j ¥ ODH O
delch{WdzOthdz, YOdeZHOIz HjWwe ]2 Ddzj o
ry 3"~ dls' EVW  t6° B"d&Z MOEZOHO Od&H'™ WOD' Y
D0z O2BOYISO biztedLwd jgilsd pdk arl'dagrt €o
HJ G-y Odifgi@tddsH @ v ) D dzj dBtsB d dz! H ' dzOter
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BO2 &zOdz" Mls Y Odzr f sOMy ©Odz ( Astanakul ov et
StelsOdz" ¥ BOGDOdz MOA" dz ¢cOYr dzH" é Btsdz' §f BO
sfr ItejdgHIlsjdz YOdzr mf ©2, 1 oT hjh' BBHjt' dza |

Smart bkktdL &3dz v IsQUydWeas'dds Y R3@G WZOUSH 'S ey Otet
sztedmils®* € OYH{ OwOIs §jdz Y' LA SIsj teH" Okzr dzt
COY Y OtecOtsgizp dzd ¢ Oyd w oz Y Is J ~ dzts dzts ¢ dlyviioda d3 (
hjh'® dgH J t&° O™ dznr vy 0©O2 i3OY Is Ode'HEE BH Gs kzhte jd nbsh® ¢
Olsy OtcOH T MmMdBJB' B " dz YL d3j Is Cetem] Iskz
YAy jIs'® d3gH ' dz' € Is Ciwj2bin’ e [ Tor abi et
Y"tcOdzH Otc™ Y Ddzgj tdedzO2dz Y OtedzOBBO Okzr" dzH T y ¢+
zOte" yIsr w B' tc B H jGdzGr]" .020dEQ.deHy isOdz 11 h ' d
Jd&' i3 LH'w IsOBdOod CEt’ CIs’ N dtedz] tof CEB'
MesdzH " YIsOdz ddzlsj tedzj Isls' w Yy tsdzy J Is -fipigH?’ Isdz’ 6B’ te =g

NN22jdzjte', odlszOdzH' IkkztedzOtt) OB ®@'tcisfists dztl
BBd&ZzOH'T . 1 OdzgH j d3d W § J Llgjuk ddsidgs cHjD'dzO MO 1 dg
Olskz' B O 20YdQadsHz' O dzH ' Is z t6 dzO tg, sdzedzO2 dz S E to 3
vskztedL &3 BdL dzj ' nh*"d VR (Virtual ROyl it

dzr MOdzdz] dz IsOda M O® ) Wi i3S " depIsdy i M" dzgn g h j ¢
Y"Lrokhrdzny MmOyYylOEZ Y O&RkA®BOMO dzH jjdigf Wdiy ‘ dzO
stedL &3 MJj CSIstster dzH OO " yYd W tc dzO egHG el OHzO to Y 2dg”
o dqelszOdzH T IsSztcdzOte d3J dz dZgtsB d dz! H° Y sfr d3h O
YOB' dzjslIs' d&z' ¢' dz YORBIsSsOBZBOM" L jlskzHuyj h jhih"
2024) . 1 "dz Ispy " tedey SCEtMilSjdHj2, yYddr dz
sztcdMmls' ¢ MOEZODO ' tej & BBA {, Y ODHO2 sl
s"tcOY IsT HteH "  MC jIsls PR deBOdzis &€ d Vv dzOds@ 5 W Is Iz te d fi
snejcej2d ELGjtlsjls’ dzlsj R ges @B ¢  dzee@uzazH D : d ¢
stcdMmls' € Ispy tedBJdz ydWtdzr v HJWE]J2H] YC
BO2dzOdz  diidsH jdz' dz IsliBjGj2dz E LB teldjrufijGdz |
stcdMmMisjtc B"ter dz YOO COlsOM" dz YsdzDO " fMlsC
k3D dz' Z3jfigD Ilds p fIsOBOH" ; B"t"r dz GdHIs' W MW daC
¥n2jm" -e0@0P0Ote B Jjto' ff, Y sdzZOY sOtcH™ W Dt Y Ol
OQdzOH " .

r Odzff r QdzO OdzH O, smart sztedL d3 X D dzj Y
sztedL dsdz" w " jCOwOmMr dz Cjwj2ls" ¢, tsdz@ ydwtec

O2 dzOdzH " 6H O. r OMOdzH™ ddalsj dzdzj S, 10T,
HjteBjMmlsjdeH' t6' dz€j dzg, ' WO GQjdmH "y dgjO dpGEO i 4O
CElsjtejH' . cAdWted v kjrdsdkscdw Ot ksktdL

YMr g O 1 dzj dsj dzls ' i Us@ede@ flg jdig H, ¥ sSWO dzO0 Ols
YOd flsOMls’ O’ dz ypdzaj MOEOHO Is"tOyl' BDf

02 dzOdzH ' eva & Btmkhnyorova, 2025, 1158) . 1"z fO27 &3H Ok
Y"tcOdzH OtcHT W j dgH " G YdtH] bEtedMmls® ¢ v fr
Edzh j i3y O2d20dz00dzr dz B' dzH " t6j H " . stsdzH " Y IsC

smart Isjrdtsdzcecdw zOtcH" W pDdzjzjIs' dz Istsdz Y
Yy Omokr Isd' M.
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I0LO8MmMls®dzHB®YIspy . tocdB j dzj to
DOL OY MsPtzd OdZH * ydWtcdzOdzH " tclz B ODT' IsT dzH

spy " tcdB jdzjte dB3jdz BOMSORBOZOt B Oth r dz' v,

Il dze j telzH J . HEXOBOAKBGWHE B®ISO®zDOMdz e Qondgq qm
hjlsjdzH' € Iskztedfmlilsj tcH Is' .6C jEZH' W 3 odhpS Islichstes
Yn24m", ts dz’ Jdze " L Iz Otey " dzf DGLeymbew
O20Otcdz" YIsO2 Y JWVW' dzHjH' . Ivdz yn2j ther
sztcdMmilsj tc OttOMm" dzH OO OYff OtcOls OdzdzOMmEzHT (
NYS2HT . 17 dzr B BB®&H @2 @&s' we QofpGajyg Yy tsMmr dzizr

MOdzOM" dzH OO0 yYdWtedzOdzH™ ceHT W Y OWO CjL jw'd
IsOtels™ d3H'" dzf O dz Otelsls' tlzDO Y bpDdzgj Y Odzffr 1 €t
Il d&3C * dzH " € B j toH ' ( Musms)a b az'edzad3redz daHl j.,, B2
DOL OYMlsOdzdz" W IskztedMmls® ¢ dzOter O dzgH © H jtoj CIs ]
Moy Ofmr dz Otlslsr clzH" W Isd® d3H ' dz' 6" dz HD dzj dzH |
Cjwjis® dz' ¢, thgr sztcd Mis j tc nh*dz HJ B
ZOIlsdk@Me dz v " kO O0dzpe" L B tsdz
uB@f$J® Y Ols Ots, ydWtcdzr' y Mmjtcoadmlilsj toH
dejMm" dz IsOtcOlskz dGBOWr LHT . [bpfMjdzj dzg, ¢ d
MmModzOdz' { , sztedmilsjtecj ydWtdz v mjtco
Is* € OYHf OtcOlslsr vy diste@Uds ¢id Is ‘' Yy MO tdds @diAt
te, 1 dzj SltesdzH™ ¥ Bddzils Yn2ajdzjte’" Cjw’
temMJIsCddzgH 2, ¢ &zd&3OIsST dz" W ydwtdzr vy MmJteco dml
BODOzOdzZD Odz, wOodzd 0L OYMisOdz MisOdzH Otcls
HO Mtwor ' dzH Oter cSmart cCi |
WicOYy "ter dzf osf dz N 4 Is® dzh ' 6" sztedmils® € B
"LEzRPHIEOQOR Hjt] S Oz yn?2jdzj o' , 1 dzj € Is
YOWUWOHOd HOB §f Cjuz) §HO@ObgDOddnks @dzd Nis
" hisjtc Tp6R%H rIske dzP Bzdzp lzO M dzH O. I Mmr o
H'W Ispy ' tedBjMm ' dz BINGC  dz jdz BBB2T dgh @
Bj dz2 ¢ MlsOdzOdzr w ydWtedzr v ddaW tcOYy " tor
&2V B Bgy@@xQlszHT W BOWr LH" dzr 0" dz CEtefmy
[ Jdgdzj S jIs sMr BODrIslsO B' tcY OlsOtc Yy C
BOODHOtdzZORZOM"r OwWMmr dzgh O ddalsjtcdzj Isf j dz Y OdBls Iz,
X" d3r MisOter NIt ff ¥ OlsT to, sztcd fdde O% dzts O d
ZOo deOyYydwdzr w MOdzgHT v 1 dzj d3j dzlslsj o' tstedzOIlsT ¢
szted mls* € Yrodij slsjtoH sL Y Is j ~ dats dzts G
YOLOYMISOdzHT ¥ Y tsBOdZOte f O2HO BtSdzZEZH O. DOL
d3pD H J dzd Cetc' CIs* N4 tH' s Odiz0h OdzO Y Y OdzO
HjteBjMIsjdzH' t6° dzé jdz Oy OtcOls K'Y | B =sdglf @dzd A
BB ddz? H' YtMr &3 OdzOte d3j dz AR (S jwj21Is' dzé j d
cHOL "' g LOZOdzD" IskztedMmilsjte MOWZ Ols B Ot M
J BB M, MmMbsder d3j dz Yy OlsOtce ydwWwtcdzr y yYytdzH Ok d3j dz
fMr 0O0dz B O2 dig®Oria| dgilsh YsMmrr dzh OdzOte, ydw tcdz
sdz' YIsr g &zDOdz " &z vy ( AR) Y"tOdzH Oter szt
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BOMISOHT e [ Maul et kazy et al ., 2025] .
3" O 02 Zz&tegHHO YAR d3j Is d &ze ' L' dzG6 j dz ¢ Jdzzh
1 CMf sdzOIsYy © Y OteOIs' Msdz sBI jCIs )y 0O2 dzr I
fOtcCIlsjteH] biktedMmisjtcc] ORGBLINGR §fBYB ¢ ds'dH O
YO ' ffM" LH" C de"fMyOkdzr 0T dz y¥pdaj YrL'™VyYlsr HJ
skztcd Mis® € Ispy ' tedB j dz BO2r Ist Y OdzO Y 5
Isjrdesdzsec v DO BJ2' 3 Jdz tojls' dzgH j ¢ Y OfaRdzOxc’
sy tor dzH @ BOfgidiRle J 2 H] YIlLjej OMrtwk HO 1
B3r Modzr , by’ dzu T sztcdL &3 CJjW Mis" e" dz y"tek
Y OdzOdzOte " ELH-fBBHJzdzd IBOEBPH dz ydWwtcdz W ste
YOHOR YOMOY yOIrt. [Mr BLO2HO, MOt h r
BOWr LHT dzr Or dz jtoji k3 3@s ©Off sEbbigiedL d@3 MOdzOT
tejls' dzghj BJ dz6' dzj ts da' yqWtdzr vy ®&BOtes jisdd
Y Otey T BE dziz* YO JIs. Iz YOWO EdZ BH J TG
d dzdzso Oyd v dzr ' dzls © d&zO dieasisi; 2dei@: Efuwolp,QoR5, PMW] H * €
DOL OYMIsOdzH O IskztedL d3dH® yYdWtedzOdzH '™ tclzD O O te dal
CGtcOdzlslsT Yy yYytsdzHOE Isjls' Clsj tc* "My Y sfyr dzfm
By dzmjdsH t6j & Yddgr dzH Okzr dzO@ Yy tsdz Oh r dzOH T .
 tsOOt" HO OBOkZOOdzZ L' Y Ispy ' tedBj dzj to 3]
sztcdL &3 dz ¥ OWO MOIsr o0 CeElbjtelkzej YT LBl jlI
DteB ' to Hijig 2" Ssdz sktedMmls MOdzr dz OtelsilsT clz,
sztcdMmls' € yYrLdzils MOy Ofgnidels y Py HPtddslg dze fs dzfy i€
fO2HO dBjdz BDMjSCjdz' € yYyOB  dzjIsls® cnh j22isjH
ygWtedzr v Isjrdedzsec W dzOte d3j dz 3Ot jIsd dze Yy "
ysfr &gh 0 sfydw Jj&ifm, djec' e’ hjhkh' WOCI

Shakhriygova, 2025, 1153B.] . J dizO2 B 5 dzf O, DOL OY Mils Odz
EtcC jdzH JIskEH] yYydWtodzOdzH ™ tclz &3] dz ydWtcdzr v dz0t
ZOY" s IsOdzOB ' . Il "dz BOOD'" IslsOODT sLTY Isbpy ' t

Jdze ' Lk JjdzH'w bkkttdimis' € ddHEzMmistedw ™ dz, 3 OV
"ndzlslsT Yy L CdtsBdEOD0 YBMOt Ndj M dz BsdzoO?Ist

PH® MYt o3

DOL 'l@YHO " hCF szted L dgH HOdr skzH O
BOteC jIsddzels' v 1 CEdesdzZdC Oz v oDdzjzjIs” dz L J to
Btsdz" §f tsIs' to. yd Wiekl fiyO dOjH-Odzs dzts e d W dzOteH T sk ted
ypopdzgj ®BOGSE jIsddzeels’™ ¢ BlsODO Isd’ d&BH ' B4 2" ' O3H
ypDdgg "2 BBHOMIsr ckzhr dzr v dpMmj dzj dzj e B Ot j &
O dzr d3d Is"tcDr HOdz IsOdzH OF , L Cdescdzd € Odz' Y
BJ2' BHj dze jdz Is" 3" tc" BH Ot Y Odz fIsOfmlsr ckz  d3f
Scopus Hjtd CYytster dzH O ddgH j S MMisj dzcj dz OF dz
NIl teG

Il L " dzH " .

CHJjBGdAdzEz BOtr Mr dzH O yYydqWtedzOdgnr tclz (di gi t
(artificial i ntelligence), yqwtdzr y dE0ts!
(soci al medi a) , odlszOdzH ' hr dgnry (virt
t hings), sztcdozgz (St ®OFIiIssE m)H Oz (sust ai
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Is rtgr fIsOte" dzH OO L Jlslsjkzdzj eH' W EL OO B
1 dz BdCOdzr Y pMmjte' IsOdzH OdzH ™ .

1 jteslsjkzegj Isj € Scopus BOLOMr dz@ j dzé j dz
20232025 3" d&zH Odz ¢ jJ 2" dz 3 Otry CEWGJdz yDdzaj K
d 02G " LWLWOZHS [p dzjlsi*? MmdzL HogJteds * t6 € j dgJsd oL Idaeiqg i L ° dzH
digitalization in tourism, digital marketing, artificial intelligence in hospitality, social
media in tourism development, smart tourism, sustainable tourism, virtual reality in
tourism, machine learning, digital economy, economic impact of digital
trangormation.

1 Jtelslsj kz dzbIsdy 4 ' dzH § Y Odzff T fn O dz' 4 3
DO20&zZOWzOIs" dz ) D dzd sOY"rtwrfyo mo2 ¢ j dzd3]
wte' Csjbkz Ctwdlsjtd2dzjte’ dzgf Mp2¢CiMm CJ dzdzd 2Is' ©
Items for Systematic Reviews and M&tan al y s é s )B BRH 'ddf O h j Isls
BZOL d3" dzH ' ¥ 3 D dzj DH' MiIsj d3j dz' € mMp2¢CiMmMls® ¢
SOd&zH Odzz DO dzj ¢ * L BisdzH T . I M Or dzr dsd j WE
YydWwtecdzOdzH " ez d3j dz ydw tedz' y BOtLS j Isddzg s w
OQtedzOdzD Odz h sdzz ) 'OBY BDlc@isw " gz @ Ow@fgjdz 1) O}

= Papers identif|Additional plaper
c dat abas(43 sear|{t hrough ofMmde(r s«
=)
e
c Records after @u4B8) i caftes e
(]
(]
>
©
[ Paper s @u4B)e pn Papers (n=82nofved
? Full text pajpeygFull t eexxtl updagpde r ¢
= el ighe3)1itly r e a gnel)s
e
=] .
_ Journalin=By t|i cl e
o Papers includ Book chaptilers
< qualitati=a9)|synn conference [proc
- (n=1)

sbkztejIs 1. PRI SMA (r T g @alzH O bsdAtdAD@® OFg diO di Gd2 B

kOR300’ ) Od' d d& 6 HJOCELOBRBBOM" .

UCOWUHOZOOdz BOY OdzOdzOte dBOL d3" dz" dzO Yy Ot O?2
ydqWtedzr vy Isjrdessdzsedw dzOtcHT™ W Isll to' dzj , BOtwS j
L Csdesdgd COdzr v Isd" dgH ' dz' ¢ " dzgj Y OtO2 3" Clsjc
sOYT"r ter fIstr y BOD' IslsOtcH" o (i Ir@dzd 1© O g dDOd@ls da
1.6.17 dz"fmyomr Y sdzH Odzg" dzH ' . 1 "dz BODHOteC

99



Priority directions of science and educatt®velopment

OteOM" dzH OO ELO® BO2 &Odz MilsOte 34 dz y d°
sOY"r ter fisr y CdzOMmlsjtedzj o6 Odg" YIsOdzH T .

r2jd h 5 dzlkz dzpIsdy 4 M° dzH § L Jtelsls] iz a:
1 Codetsdzsd € Odzr v d3tsH j dzd H | tG, ydgWwtedzr vy di30OtcC jls
fn © dzO dzr ygwtedzOdzH " tolz M-BK Olsy @O dzOtcr ,d dzldnsdd
Ddzj Edgi Isls™ € BB HJOdzr w " hC' IsEOgu@Hz 6. Y BC

Scopus HJjtj Cytster dzOdz Odz" d&zDOdz 43 O dzf
sdzOtcH"™ W fbopdzH' € IsOtcOdzz yYy"ter dzf d3f dz Odz' YIsO
ydWwtcdzr y Isd mdzsdztse d W dzO te d3d dz BOteS j Isd dze
1 Codetsczd € Odzr Y L jJtelslsj zdzj tc MO &zO ZO W Oddel @z ¢
Cetemj Isls" .

146G LG BE W o

1 Jtolslgjdise ju ' &z jdz 19 OF dzf dizd BOY OdzO Oo9 Ist
Dtols Il tc dz' 0" dz' did B SIsjflsj te 3y dz OC OH J d3c
1 Jelslsj zZdzj teH " W GJBEctOWdwdzr v SOtcOizz "™ dz
HHJjt Mlsjtc CArcGl S Proé BODH OtsdzO dgofrgr C
CEdRRJ G dgi dz O'" dz@ dgd BOY OdZO&zOtcH r W Ciw' Mmls
BODM IslsOter dz" W 0O2d@30OYIsr Yy jtjChjd Chjte’ § Ot
BOMr a3 Bedz’ ¢' o¢Ldw djdze [ 2tesf O O2 BOYIsOter
MOoOkzOMr dzH © yYydW tcdzOdzH r tellzj Isdf datz Is Yy ¥ t6 d's)zts dgP9s
LJtelslsjkej BOD'" ssOkzoOdz jwejCIsjte YU2Jd

[HjttH W Ljtllsjbdjtt' Ces'dj '"S' Ikt
MistcOlsj e W d&zOte™ , bDdzjbdsjlsls' ¢ &jHJO dsj dz oc
" cOdd MP® MIWylsr SOYT r §lsOteH’ Y O®&ISgH'
5OOd&kzr IktedL d o&jd yYdWtedOdH' tkz db M d

" MlsOtcH™ W O2 BZOYIsT y DG jdz¢ ' dz' ¢' dz CE tof
JdZHjteH ' W BjdMjdH dz' 6 ogjdz D0OzrOY Mis©dz 19Ok
L Ctsdesdid S O dz ydW tcdzOdgnr ez B OODTM IsT dzh ©OD'" O
OVUDOtelsOH " .

r Odzff r OdzD OdzH O, LJtelslsjdzgj dz d30Y O dzO dzO't
ydWtodz y Isj r desdzse dW dzOte d3d dz BOwS j Isd dz
1 Codetsdid € O dzgH OO Y OB OdzH'™ ¥ EL jCIs" dz' ¢ dz
COwISOHO Bj2dzj dzj dz6 j dz (v lztejls 2) .
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Legend
Distribution of Scientific Articles by Country
Number of Articles
=11

2
3 -4
=8 Countries without Data

dlztejls 2. Scopus HjtjSC3Bter dzOdz Odz" d&zdOdz 19 3¢
COtelsOmM™ (¢ArcGlI S Proe BOYHOttdzOZOMr Otar

U OdzH OzZDO jdzc j dz L jlealsyls jtdrr ff swiy j CdisQLtads'dez" W
sSdzOtcH '™ W Y Otedw dzOdzD ©Odz O dzf 3 BOM" dzr dzH O
ygqwtedzOdzn " ez d3d dz ydwtedzr v BOtE jisddzels' w
1dlslsjkz dz MOdzg" dzO Odzr d&zo Oz JwB j CIsjte Ddzj o
Otcr' vy CEtej zHO O sBEtcPR gy Oesdzsdzd ¢ O yd
zj Ed3j slIs* € BIHJO BOtS jliIsddze ¥bpdzafd Y OMOd
ORIsdIsr dz Y sO@OC Istsdfedtf OC I8 O dz@ d3H OtcH O ) C
OtdWw dzOdz" dzH OteH " W BOM" &3 BEd G Scopus
Odzr v Qt@zlzrj CMisjz BOLOEOt" d&zO0 Jjdzc' L ' dzc j dz
SOtcOf " dzOdz ¥ S00OWQ2 B HO QIO tziz@® @20 Q1 3 Z tc dzO dzH O t
f "dzH O2 CEflsnted & ¢ yYydqWtedzOdznr ez &3 &z yd
HOBE" &ZO@ Jjdz¢' LEH" W O" dzr 3d D dgi2 ' OCIsd € O

r odzff r OzOOdzH O, Y OtedWw dzOdz" dZH OtGH '™ W Y " (6"’
B3y dz BOWS jIsddzcgls® & ddedzso Oydw dzOteH "™ IsktedL d3
dqdzsjteHdMmyd i dzd d&zOtedz" v My Olsr dz CEetemilsiH" .
Litelslsjlzdzj 6 ydw Cizzlkdc@azr v Isd’ &3’ oz ¢ ° ,
Btsdzy Olz, Ddzj 3 Isls® € d&BJ HJOHOODT BOts § Isd da
Isj n dzsdzse W dzOteH ™ W skzted Mis® € Ispy ' tedBJ GJ
YO®RBIsdHT .

11X < U X
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r Otedw dzOdzg" d3H OteH'"™ W SOt Odzz N dze' Mm° Ise d3d dz

sjMlsloBD30dkOdr 6 B OMY OkOE BE2' dZh O SOLOdE"

) Publisher OT%E%?QS Percentage
1 ]l " Mmded € [ v " dgidz ow. w. [ 1 5.26%
2 Sustainability 3 15.7%
3 Journal of multidisciplinary academic tourism 1 5.26%
4 Journal ofinfrastructure, Policy and Development 1 5.26%
5 Electronics 1 5.26%
6 Geo Journal of Tourism and Geosites 1 5.26%
7 Journal of Tourism Futures 1 5.26%
8 Businesses 1 5.26%
9 Journal of Intelligent Systems & Internet of Things 1 5.26%
10 | Technological Forecasting and Social Change 1 5.26%
11 | European Journal of Tourism Research 1 5.26%
12 | Central Asian Journal of Innovations on Touri{ 1 5.26%
Management and Finance
13 | Journal of Human Rights, Culture and Legal System 1 5.26%
14 | World Journal of Advanced Research and Reviews 1 5.26%
15 | Plos one 1 5.26%
16 | ECONOMIC Series of the Bulletin of the LN Gumilyq 1 5.26%
17 ENU
Bulletin of the International University of Tourism Ar 1 5.26%
Hospitality
Total 19 100
BOY T ter sty YUiter dzf oBH T kjtejw'  tej§ L jtel
Or dzf B HBOY OkOEOLDO OolttedOtt § O2 H OO dD C
CJLHjJMBccu(raence) IsOdzH Oz " YHtee " L' dzH ' .
BODHOtedzOKBOM' Oty dz ' MSJ OMifeder vz O te Qujdld ofs
th¢' IsktedLdBH' HONR IskHOD' O &z &8 BOD' Is|
SOtlOHO bklited kuimfjd Bjde' djddjd B'

CeEtc' dzj H ' . cteB' toe C dzOMIsjtc B dzc ‘' dz' B' to
fAdigitalizatiord, fitourisnd, fdigital marketing, Aartificial intelligence®, fisocial

media, fvirtual realityo, ) Bsdgjainable developmeénty j € ° dzH * ¥q ¢ J
Isn2° dzH* MELHjte L jtlslsjdz'f lsr coOdz MOdzOd
ster dz OdzOHT" . w2  dzgH' MmMELHJt OteOMmMr dzn OO 1
BO2dzOdz Mr dz w 3y d' dz' ¢ dz CetemjlsjuH’ . 1 "dz oc
HOM i@ dzr v Isjrdesdzse dw dzOteH ! W, Mmtsdzr w ° b
ddzls j dzdzj €Is, ddzlsjtedzjls L OkIsOte (1 oT) xbDdzj ¢
ELO©O " Y OdzHhOMIsr O dz dzOY IsT ¢ Efing1BOpy w ‘dzj d t
fisustainable developmeént O " d3H Ote " "dz" S LHdy MEz* ¢ OdzH § d3d W
Iskzted L d3H ° Y Odztf * dzO Cjdzls' tekz B3y dz Is" Oy IsT
Q2 Y " dzH O Fmachine l¢adzing fdigital twino, Y fidigdal healttoe OD " Isls Ote*
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sktedL d Bjd ydWitcdOdm® ©tk fosyjmlsjt d W ¢
CeEtefjlsjH' .

[f)r &O2h O, N2 dH' MELHjH' W B todzj ' |
COtelsO ' h ¢ bktedLdd ¥ yd¥tedkOdH' tk Oy’
B j2dzj dzj ¥, YOL' G sOWHO ydW¥ted v &OL
ddzdzs o Oydw dzr ¥ e dz Otelsy Odg dz O2y ' dz HD dzj dzr

 dal
socialmedia

online suppoicommunities

tourism y
covids 9
s
sustainable development
digitalization
digitdlpwin 1 digitalglivide digital pealth
informatiofitechnology altificial‘intelligence
al mol g solution
y digital thepapeutics
ag i n /
Mg interne@f things gital oggh &m |
53 g
maching fearnin, g
visuai@ccess
pitalitgind
[
20230 20235 20240 20245

dbktcjls 3. ¢VOSviewere dge'L dzH] YOMOd&z4Odz !
Bjdz yditedr 8 BO®LCjlsddee L jtelslsjbdzjtc' dz 6 lsuy' tor dsH

4 tsdz” d3d dz Y Ols Otc, cVOSvi ewer € BOODH Ot
ISOY " 6" {f Is Otc Ol jlsds teydIIO tO,tIc OM'" dzH OO" B " tdzj M j
Nddz2' ' HY bOEZHOdHT (MEtejls). 1 "dz ISOd&zH Ok
stcdL &3 MOdzOM" dz" W HOBk™ dZO " Y Odzr dz L j telsls
ELOtO® BO2dOd MisOteHT" Q2YyY'" dzH Oz 0D O dz' dfjl delf" "k
odLEOdZdL Oydwimr oOr dzr di3gd Y Okr" d@3gH Ofmlilsr yIsr w y'
B2 dzh © IksflsOmMyOdz L jtelslsjbkh® dzj o' W 1 dzls’
sntcdz Islifmisjtc ptelsintcdz Ooaltsted v ¢ &kzOMmIsj tcdzj
Saf ar ov Bah o dna €dmelia, Bilalbv Baraddr, Ay & r i Hadeel
ypdzj BOMYO HO L jtelslsjbkh®  dzjteH" W JjMm" dBHJ tc
Qo lststedzOteH" W yYydWtedzr v Isjrdzsdzcedw dzOte d3J dz
B J dzfj dzH ° D" dzf 3 B O2 dzOdz" MIs Ok We'dzO6E ¢z, OF
SlIsr 0 0Odz" dz SEteMJIsy H .
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["dH 02 odLEOdEJLOYdY &zO0ts L jtelslsjbk €
StelsOdr YsOtH' , Nd'  ds' BOYOMOL' dz Oolststs
Bjdz OGS jlsdde SOV tof fsOr d&z® Yy OIsr fylst  ©OF
Odz’ YsOZDO BIBS deH' € B jtojH'

- albuggdina

ilies,@arin
w
ilies, dorifia.camelia

huniagi, anca
4
chis;quliana

indrigglitiana - &
gramagvasile :
safarov, tﬁhodtrhon

bilalov, bahadur
costea@onica

panteagemilia caciorg@tudor"

turza, aléxandru al-hyari, hadeel sa'ad
ilies, algxandru

y berdenoy, zharas
“safarov, Bahodiron » hassan, thowayeb h
. @
Zlate\@atin ilies, dofina camelia

ilies, alexandru
gaceugovidiu

& vosvi e, el I
&, VOSviewer ‘ .
U 202 2022 2

lucian, bagbu-tudorap

tbktojls 4. ¢VOSviewere dge'L dH] YOMO&zI4Odz '
Bjdz yditedr 8 OwLCjlsddee L jtelslsjbdzjtc' dz' 6 lsuy' tor dsH

bolsstlcdzOte i3y dz L JtelslsjzdzjtcH' W G JiBcOWdW
MOzOdzr v ddzlsd eHdmMydy dzd dzOtedzr v Y pDdzay =~ Odz' Y (
Htsdz" d3j dz B ' GG J cVOSviewere Otyr dz Y OMOC
sn2" " dH' MELHjt IsOdzHOER'™E 'd&g&f)j dejzfie’'ddz dgm * dzjyd
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Big Dat a, B dzts € Y j 2 dz, d3ts Bf gizd) IsHY " ts to RO jigls 1© dal
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SRSTI 14.15. 31

Latwh+LbD {/ 1 hthgwG@rRW&H19h/¢g
Lh[hD, [9{{hb{ '"{LbD ! w¢lL
A. N. Kemel bekova
Abai Kazakh National Pedagogi cal Ut
R. Sh. | zbasarova
Scientific supervisor, Candidate of Ped

This articlletegplhoresn Dhe Arti fici al

bi ol ogy education and its potenti al t o
rapidly becoming a tool I n everyday ed:!
on guiding ot ucdreinttisc atld yuselrhirough a r e\
article highlights Al 6s ability to enhe
personalized | earning experiences, and
| earni ng. bRPexediittess ,t tdhsad | enges such as i
financi al constraints remain obstacles
among school students shows that Al I S
practi cesf,orestpaesckisalsluych as -eesbaynaguri Thae
proposes a teaching mo d e | t hat emphas
replacement for human cognition but as
refl ectionroagdés finggtued yexdédrci ses, this
under standi ng asnodl wWiernwge | sokpi Iplrso.bllentm concl
Al , when integrated thoughtfully 1into
become noteamdegr ebhuterallso critical thi
Kewor:ds ti ficial |l ntelligence (AIl), B
Personalized Learning, Virtual Labs,

Conceptual Undetsaandngg, Adaptive

Il n the modern educational | andscape
woven itself into studentsd daily | earr
generate explanations, solve probl ems,
of fers i ncredible opportunities for pei
serious challenge: Are we teaching st uct
find answers?

This article explores how Al can be

t hi nki niga parotilnerhat supports inquiry, f
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derstanding when wused correctly. The
aching students to ask the right ques

Literature Review

Artificial |l ntelligence (Al) has eme
ucation, offering new ways to visual:
ovi del avhiortautaodr i es. Sever al studi es I
condary weducation, and while promisi
main Iin its widespread adopti on.

A key benefit of Al I n biology | ea
il zation through interacti vieasted |
| ogi es enabide mehei emalatrepr ®$ e rtth
hhwman!| c&lel s and organs, helping s
X biological concepts (Guindy & K
i ng and allows for an iI mmersive e.
i on.
addition to viswualizatiloenar nmilng,f f\
technology customizes educational
and comprehension. Studi es have

|l y i mprove student enga@emer

C(QB_‘OU)
O QT C T C

S

r's | evel (Kuli k & Fletcher,
t students ackbahkéenhphed, ovest
earning environment. Such s
c
e

(O N ¢> N exlien piien BN ()
O -

s, ecology, and evolution
(Tarumingkeng, n.d.) |

A
n
Ia
I

«Q

[ 3
Anot her | mportant application of
orms all ow students to ¢
e due to phdgsivcah wirr fua

f rr-r school s with

I
d u
nic
0 I
nt hesi s or genetic anal ysi:
es, virtual | abs are eperti
¢ d

physical | aboratories 1is

However, the adoption of Al i n educa
stacle is the infrashbhasedulreareiqugr ead
mot e areas of ten | ack t he necessary
nnetbiehsectively use these technol og
y lack the training to integrate Al i
nefits of Al Pn ltclhoe edal aads r,o@2m 2(29al[a’s
at teacher training is crucial for A
ui pped t | everage the technology to
Perceptions of Al i n education are
udents seeing it as a valuable addit:i
| ps i n making complex Dbiology <concep
chpyolmogi vating and engaging (Buchana

e
0]
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students express concerns about the tec
teacher support. This indicates that wk
role of teachers remains crucialHamht igea,
2008) [9] .

Finally, despite 1its nNnumer ou sb abseende f
systems is still a significant barrier.
whi ch may not be feasible for institut
[ 1.0]This financi al chall nge i s compoul
devel opment for educators to keep pace

|l n summary, whil e Al has demonstrate
| earning by enhancing visualization, ©pr
accessible virtual | abs the chall enge

b

comtist be addressed. Continued research
for maximizing the potenti al of Al I n S
The recognition of Al technol ogy' s ¢
ntroduction of generative Al mo
i ng |l andscape of educational t
yen [ell]a.l .hi(W0I2i0ght ed ¢t he ap
s previously overl ooked by st
: suggesting a transformative
al mmdrce metshe F(ummnnreeheRnsoh/teerre
) emphasised Al's potenti al T
personalisati on, and i ntelligent tut ot
capability t o cian@r neodsdi ard sast yleas .n
demonstrate the potenti al for a revolu
centred environments that could signifi
depl oyment of Al I ni educduconacét cionadle x
data privacy, bias in Al -médioat ¢éthmsnt amn
the student | earning ekp8ifieddes¢ESs Sise
h ul and consiodat et g sAt atteecyhnd O
ensuring that their advantac
tizing ethical practices and

c
q

w = >

Secondary school students often find
and ecologi cal dynamics abstracfl@zand Al
tools such as intelligent tutoring syst
an engaging and effective | earning envi
of Al in secondary educationoflegygi neauwt
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Cabak ycTiHAe XacaHap C - Yit TancblpMachiH opbiHAaFaHAa Copy
uHTennekTTi (Al) chart Al-gbl naiiganaHacbiHaap ma? -
KongaHacblHaap ma? char

27 responses
27 responses

&

® Via (yHemi)
@ ok (wynge)
@ Keitge 50/50

@ Vs (yHemi)
@ ok (wynpe)
@ Keipe 50/50

XacaHabl UHTeNNekTTi pedepaT Copy XXacaHgbl MHTeNNeKTTi nanganbl Copy
IC . .

asy, npe3eHTauus )Kaca.y e Kypan peTiHae Kabblnaancol3 cHaet

HeMece ecen LWblfapy YLiH 6a?

2
KonaHacbl3 6a? 27 responses

27 responses

® s
® ok
@ Keiige raHa

® s

Met hodol ogy

To understand how students cusuemntely
was conducted among 27 secondary school

They were asked five key questions r

- Do you wuse Al during class?

A Al ways: 14.8%

A Sometimes: 66. 7%

A Never 18. 5%

- Do you use Al when doing homewor k?
A Al ways: 18.5%

A Sometimes: 59.3%

A Never: 22.2%

- Do you have knowledge about artific
A Yes (always): 51. 9%

A Somewhat: 44. 4%

A Not at all: 3.7%
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- Do you use Al for writing essays, [

A Yes: 66. 7%

A No: 33.3%

- Do you consitdoeorl 2A1 a wusef ul

A Yes: 81.5%

A Somewhat: 14.8%

A No: 3. 7%

Anal ysis and Discussion

The data clearly show that Al iI's alr
practices, especially out si dieo meh@®omels a s
fal wayparticul arly for tasks -slbikeéng.
This raises two key i nsights:

- We cannot ignor eisAludoerntpsr oahriebiatl rieta
i nto their | earning.

- We must guide students on how to u:

repl acement for thinkAtngt heé uhe arst ao ft otoH
art of asking ogumesdt igauress.t iMoo nwenlolt onl y ui
but al so prevents st-bdeatsahswemraccébt s
educational potenti al of Al |l i es.

Suggested Teaching Approach:ToAladfdore s
the current gap bet ween Al use and cri
| earning i s proposed:

1. Start Ever yQulLeesstsioonn WHXxtehr cai s e

Each biology |l esson begins with a sh

- Students are asked to use -pAlovtok i qd
guestions on the topic of the day.
- Questions are evaluated based on de

- Example topic: Human Circul atory Sy

A fiwhat iif the human heart had two pa

A iHow could Al be used to d&tect bl o

Gradibngoints for the question task,
homewbhiks routine builds habits of curi

2. Twart Examo Sysvelmop bot h ceonrhea nkcneody
probdelnving skill sypsesudeéenegamake t wo

- Traditi oMalAlExalmMm:owed. Tests memory
application.

- Al ExSam:dents are allowedite bstsel ¢@
probl ems, analyze data, or simulate bioc

Ex amplse Al to model how environment
evolutiondoof a species

This dual system ensures balance: st
| earning to |l everage Al <creatively and
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Concl.wusi on

Artificial I ntelligence
I nfl uence on
to enhance s
I s I ntegrate
use Al as a
mi ndset [
sSshoul d n

g
S

ughtfully
for cortcuetn
lal for ensuri
ace human cognition, bu
i ngudaglysikndiey dpugel eprprt
s I's where TtTdreedtriureg poweo
n, creativity, and curi os

Mor eover, Al has the ability to brid
For exampl e, virtual | abs can all ow s
ot herwise be inaccessible due to Iimit
al soesngihnrat each student can progress
i nclusive | earning environment. However
Teachers need adequate training to effe
I nf r arseg.r uWlittuhout these supports, the po
Furthermore, the role of Al in fosterin
essential that stud@rtiheranedt awmdlotr mad i a
and a willingness to question its outoptu
| earners aneéobdetetresr. probl em

|l n conclusion, Al has the power to r

I
i

= 0

- 5
—
Q

be i ntegrated with <carefu considerat.
bal ancing Al use with traditional metho
an ceatui onal environment t hat

future scientific inquiry. Al can be a
generation of thinkers, researcher s, a
teaem tlb use it. When students | earn ta
skills needed to thrive in a rapidly c
shaping studentso6é relationship with AI,
int el l ectual gr owt h. Ulti mately, AlI'"s 1
repl acement for human insight but as a

a not onl vy
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I dz BOYOkOHO OklsdLd MY jSlsted € B"L T dr
YOB' ZHOk (SEtedzj S’ IOdkz) jtejChjd Chjte'

Isdec " LjIs" dz "yt Od Y OtcOfMmisr tor dzOH " . ldL kO
SelsOHOdz Odzr d&zZDOdz OY §f OtcOlsls'™ Y EYWBIES fdz0O Mis dis tc d
YOB' dzjIs' dzgj Is" Cjdzi?2 oDfMmjte JIsjH' . cHiB(
dzj ¢ ' L " dzH j§ odL zOdzH " YOB" dzHOEZH" W dzgjG' L G
CELYOtOm WdSE&mOydwmr , CJw Ml € Y OIsr dzOMml
YOHT , Mmj geihsgOwH My ) ojd SdzOteH™ W B " T dzf fr
v, odL zOdzH T Y OB'" dzH Oz B"L'" dz mMisOte" dzr v
Csd3dizz dzd € Oyqdw 0 O, Ddzj 2d3j Isls* € ELOtO® bpDtoj ¢
IsOdzH OdzOH T . [ OY OdzOH O odL EZzOdzHT Y OB'" dzH OF
||fr]r dzr dzOH T .

st MMl PRIsdL B M jSlstcdz” € B" L' dzr fiyr
Csdisd3sz dzd ¢ Oy d v, Ddzj i sls* € ELO®O pDtej Cjls,

qdzls j oo j dayd W .

s .My

dzlsdL d3 M j CIstedz’ €& T BH'QgZz i toL( ddg 1deH J E
Ddzj d3j Isls® € YOIls™ dzOfMils OtcH r , -OVYS ts dggpgbrinaf € @z v
hjClsjbkd YO2L0dzZOdzOIs" dz N dze" " dz CeEteMmijlsj s’
B"LMdz fnf YOL 82" (ROOHOj Wdzgegsdz IsOtcOdzr f , Dtk
CJLHJMJIs' dg Odzr YIsOdzH T [ 1; 2] . o d . B Otc
Y Otey @ls™ dizOff HOOHT dzOter dzg' W HOET N d° IsJ X
Cedgdizz dzd S Oydw MOzOM"r dzH © OV IsOtedz’ Y IsO2 Y

qr c
] JLEOdGHT WVOBHRZEEOE Oy’ & Od &ZoOdz OY
30 dzj CBODT dzOdr WsEdkODO §jdks' ek u’tclsuc;fn
YSLOOd fMist, Bjls pDdkfjls' dz kOdee fgwylsr €1
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a3 BOtt BOZOLZOWKGHO odL EZzOdMzH'T Y OB " dzH
ro, Y BLOOM Mist -D Pl BB O d&zALQHHErOHr QD ' B Jyls
Qs EVYH]JEZHj G YT dzH' YIsOts, s dzO t |
YOB' d&zjIs' dzj Isjte'fp bpMmijte JjIsjgHnH' [ 4;
Jtwelslsjbkzdzjte CEeEtemiIsC jdzH j 2, OkzlsdL &3 B O
JCIs" dzjte® JtgChj HOMF DOdz dzj d&3j
gwdzr' y Ydr dzH" YIsOtHT W f O2HO® Btsd
dzz D dzj WVEGEJL2GHIJ YBOWcO@AZ IsDEdH3iEg ] Is Is

-

O- "N

L TIgRSgY G CEIn

q
Ok CjHJjtE" Cjdzls' toj H" , Oz oadL k
" fMlst Isn " dzlzu’ YJr dzH OIsOH T [ 7] . H 5
dL EzOdzH T dqdzlsj ctcOyYydwdzr w B" L' czkzT M E
Y@ [
)

-t g ow

8] .

(ORY q’LIz(DdZHr YOB'™ dzH OEZH'"™ W dzj

B3 M JSlstedz” € B" L' dz@ iy BOtt B OXZOAGOtst

J Y Ols Ots, odLEZOdzH T YOB'" dzH Ok d3j dz €

d3d &z ddzlsj tco j dzyd v ldcOsfits’ j dzHizj tdc'H," W D t8'O
r

T-T O <XEPN<XONH <nge
T

OGFN ONmOgH—

JdLEOdzHT 20B" dZHOERZHT™ 6. IsjBBtdwdzr 2 dzj ' L
dL zOdzH T Y GBHQidgd® Iy CEtclz Oty dz fmr tols
IslsT Oz Yy pdeJ B BJHO EWHJE ey
s IsOdzHOf, OHOMBRDO YyYtstch ODOdz Btcls Od
OdzHT Y OB' dzH Oz IsE d3j dgH j 6 ' wudajtegj)ilsL al'
b dztf j Gaciakredo@itidiny OH Odzdz' ¥ {1 dBs Yy W ' dg,
Odz" YIsOEk YOB' dzj Is' ;

i sML20OtOMmlIsT W (dJaem@ajignyidoodzj Zd3j Isls* €  Md G c
sSOdzzHO BOW" LHT twEd Oy OtOIlsr dz SELGJ] dzOL C

isjB6 M’ Cls" ¢ 20Is" dz@Biaimladtations) 80 B)OdzH OB H '
ELOtO tttdOdzOmMikzr dz Odz" yIsOk Y OB' dzj Is' ;

I 9L Yd40dzr s (@oban' meePtibn)i y stch O0DOdz tstols (
Y BLODOdMz fplst Odg" YIsOEZ Y pdzgj IsOdzhH Okz yYy OB dzj Is*

I's Mtedzj € "(visyabmemory) B " to" dz Y OB'" dzH OdzDOdz o d L &
iMlsj MOYylOkz d&Gjdz YO2IsO Y OWD'" tclskz yOB' dzj Is*

T dzmMstecdzr 8 M(gensorgzsesdrdtyj 8 E oz fMis d &3z dzn Oter
tej OCydw Hjwejg2" [9].

dDlsOdzDOdz ftetsyy Misj-BHcWdjBddtc BzO D tzO dg' " fifds *
dzj 2tetsdzgHT ¥ U2 jdzjte Oty dzr yllLjcj OMOHT .
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main Components of Visual perception

The main censruptions; and nettmaliants the Visival coucourots a
the comporca't fool and the work; and teminating to color percare

FACE RECOGNITION GASE FIXATIONS MOTION PERCEPTION

SPATIAL RELATIONS VISUAL MEMORY COLOR SPESITIVITY
« Eyer conimimcation « Engerting the covith * Use tore spitminc
« diticinal snatable « nulbblace turreting « lisititw pendercer
« selstily percerplitions « sta’s ropptial fiend « greatscttinteust
B L V

dktojls 1. 1 dLEOdZHT 20B"™ &zHOBEZHT™ 6 dzgj G ' L G

1 Sted3OIsdols® HORBEZHO odLEZOMHT yYOB'™ dzH Ok
Bjls Dpazfydgtsdeiy ¢ CELY OO BOD'Is' ) Isnfy" dalz
StedzOIszDO BHABE dzv' € BJtejH' . d¢dz OkzlsdL &3 MM
ftesyjmMs'"w C€j2B 't BEA CIlsjte" B"L' dzlzr dzj d3J

dlsdL B3 BOtt BOZOEZOGH 6 odLEZO&RZH"™ <20OB'T

17 dzf i3dj elslsjzdzj e CEeEteMmjlsCjdeH j 2, Olzlschd
YOB" dzH Ok B ' t6¢ J dz€° HOM dZO2 HT QJQB e 4t
CEte" dg' MIs®™ Jdzg d3g 2H" . 1 "dz y"B" dz" mlsr ¢y Jte@
Hjtf OIO2HT . Frith ybkdzgj tc' HEpjp ®OKIRPLOB’) B (
OYff OtcOlIslisT EWYHJEZH] c¢Yyjtee' dz' CIs’ EVYH ]k Mmls
Odzrf YIsO&zDOdz [ 10] . cOdzed, B&zOtt yO0dzfr GCet' d
BJtdH' . [ mdeH O2 QtsGdchlsq’als ¢ Mmisduzj ¢ fr]l$l§4dz
Y dzH'" Y ISOtH T W dz?tmsu’fr]c[ sdkzsedwdz v daj L

1 Jtelslsy kzdzj te Etemd ¢ J dzH § 2, OkzlsdL d3 B O
02 BOD" d&zO YOtGOIZHOdZ Y@“@Hr 3 D dzj CEB ' dzj
(3" MOdzr , Okr L, " dzd d3d M d Sdz 1 dzj d3J dz

tgr
Yyn"dzry odzjzagj Isls® € m(d dzgiZHthGHf QY tzZstcy @B T
YOl d&zOMmMy O Isiimkzaej QJ Jte' YOMO2LHT .
ssdz d3j dz Y OlsOtg, Isq’Ld3 BOt B OdZzZOdzOtH C
IsE &3 dz, B J Is Ddzu’cjlsls; dz IsOdzz Yy " dzgH O2 HT [
Y Otey @ls™ d&zOMmMy © sl Mk yOB‘dzc;ls‘dz hjClsj2H" .
pte' flsijMisjtc’ Ylitee' LBz R QPilsBsQ dZz@FOER0W 59 E
FOyriIsr dzj2tslsdfls' ¢ BOdZOZOtcDO Y OtcODOdzH O
(b z tc j)E2].2
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b 5 dzHEY2, odLEZOdzHT 3 D dzJ OzHndtsoadL &z Odzt
(ddzlsj cteOyYdw) ftesyim' d2 w pdzMm" " L H" G e 2
Ydr dzH OOHT [13].

Neurotyptiarc Autism Child

Neurotypical child Leass direct gaze

sbtejls 2. 1j2slsdfls' ¢ BOLRO &jdz OklsdL &3 BC

] L EZOdHT 8 OBt dRORAHY @Gydy 90 phjt’

Sd3dsz dzd $ Oydvw dz" v Isd* d3gH* Bisdzlz ' B OdzO dz'
Y(DdeZH(Dl]’ ts dz' BOO " dzOdz' Y IsS"tcDO" HOdz E WH J
YOB'" dzH OkzH T W B" L' dzz dzOte BOXZzOMOtGH'" W |<
Codddzgz dzd S Oydwmr dzO0 SE BB dzZH J G HJ 2 DMyt JIsjr

- SELG] Yol Bjdd dz B3 BJE Odzr tsyk & d
me 2 dzj iz, id31]’G)lsq’W, Ddzj Edgi Isls’™ € MmMdce dzOdzH Ot H
[T Odz odLEZOdzH T o dz' i3 slsjtc (jto' dz Y dd3"
Y ODHO2HO, OkzlsdL &3 BO®dzB OO @&OEmMe ? a2z In& j Y
Btsdzzr RBIABBS "  dz [ 14] .

- E)lSD@d3HrY YOOHO2HO (cd3"tcOy O e, c d3g
ELGJjtejls' dz adL EZOdzHT Mdc dzOdzH OtcH Odz ¥BOAGEO d d
CEtcds Py Odz" dz H"te" ) Jd3ddMm sum" d§f, YOO B
Y Odzzr Bl BS * da.

- JldLEzOdzHT yYOBT dzZHOEZHT W DdM' LH' ¢ MeE 2
CeEtodzj € Y”tGOdZHOtGHr\U (S IstsetcOdBZABZO dzOtc, 1
ISE d3d dzH J sl d3" thodgSs |, dzmkztcj Istf j dz O2" B OMIsOk I
Csdsdzlz dzd C Oydqw Y“tBGdZH@tGr [ 15] .

- I dLEzOdzH T OYf OtcOlIslisr EVHjlEZ d&bMmj dzj dzj t

OkzH O, OYf OtcOIsisr NYI2J3dzj 2 D dzjy O indz] |
HJ\JJGJQ‘dz,J (participation) bfmpjte jlsju' [1

1 cOSCIsdC Odz ¥y BOWr L " 20O IstsYylsOdzOIsr dz B 51
BOZzOEZOtd3j dz " d3¥ m " Misd ¢4 dzH § o dL O dz' s
Hy SsteOydw, CEY YBLOOMXOIsr dz L OlsOte) Yy OO
YOxdls.
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stz dzd C Oydw dz' vy Y sdzH Ok Y"tcOdzH Ote’ |
ZOdzH ' CiMmlsj dzj t6) OkzlsdL a3 BOt B Od&zOdC
SEHO dBOW" LHT .
dLEZzOdzHT Y OB'" dzH Oz H'T HORR szDO BODTM IsIsO
dzH T Hd MS tod dfdjdeO ymfly', ¢ CYEQdsizj RO MIs Oter dz
dzd S Oydwdzr Y HOODH' dzOtcH'™ W Otelskzr dzO " Yy {
ddpls j too J dzydWw dzOte Y pdzj IstL jlsk yund3 f
MmMfJSlstedz” € B" LT dzf Myt BOte BOA&ZzZOW
w yYyOB  dzjIslsjte' dz HOM3 sEHO Otcd
dz Od&zOHT . [ nwdzH O2 ddzlsjtce j dzyd W
' Y BdzHOEZDO, Misdgdiikzdait CYOQIHOtc Y9 jot
Isd * d3H fO2HOXZOZEZDO B OD' Isls ©dzD O dz.

DOL ' G FOY' " Isls©O HjWjSCIlssdzscedW™w Y Ddzj Ot
CiMmMlsjH] CEWGMJIS d&Z6G jJdz 9L ZOdzHT BOD IsSls@D T

sifMdj JdLEkzOdHr ddzsjtees jdzydw dzOts

| - Rdzls j teo j dzyd sdtf Olsls OBROM" \
1 |JdLEOdzHT Il"dz pH'Mm OkIlsdL d3 B Oto tcg Q®
DH' Msjte' (Vityk IsOf M td3O&zO" dz dzj d3d MJ
Oy fr s dkecy SCe @IS IS ISHICEO
CidMmlsjdzjte B3y dz Mr L BOdZOte Otey
s dzz* dz2 3 4 W' dzH jIsj H' X D dzgj
[18].
2 |TEACCH B OODH TEACCH pH' fy° Y"ter dzf d3H OdzD O dz
(Treatment and Educatiqo dL 2 OdzH ' "2 BHOMIST Iz Otey
of Autistic and relate( Otclsils' tclz D O BOOD' Isls ©OdzD O dz. 1
Communication Misd i3z dzh Otc Otey r dzr OYf OtcOls
Handicapped Children) |[B OdzOdz" W ELH' 6" dzgj dz ptej Cils
3 |1 sHdHPECS1T Picturefl PECS Nn24fm Oty r dzr B OdzO
Exchange Communicatig Is ' dzj SIsj to' dz fnlzte; slsjtc Oty d
System) COtlyoOoodHOmiztcjIsls' 02" B OMIsOkze
YO Jjls® LOllsrw Bj2dzj M B (
nfpr 20 Isr ter f, CoBBzdd ¢ OYyd!
SEflsjcjdz L jtlslsjlkzdzjte CEtmy
f O2 HOdzO dzlz Olzlsc{L &3* B Otc B O dz
BJd dimjdH' dz' 6" dz Otlsls" tcOH' .
Ljtelslsjkz' dzghj PECS bDH' f' dz dgH
9 jtBORZHT ME2dzj & 1 dzj d3j dddsjlsd
¢dz Ganz et al ( @OZH)O Iz X It
BtS2r dzh © PECS odL EZOdzH T Y C
Y Olst dzOfp % OMOEZ HOOH'™ &zOtc' dz
Odz' YIsOzoOdz [ 21] .
4 (1 j2dgHjdz Hjls"dz DH' T BOAZOdzr W B j dzGé ' dz'
Modeling) 3" agi'dzm Y lIst 9dHj BB Oty dzf ¢
dzj 6" LHjdzjH' . 1 dLEOd&ZH" X Ddz
Oy slsO HOMB IsO sIst ter ff B J
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BOXZOXOW©GH' W Ddzjdsj ss' & EL O

5 |uj defntstedzr ¥ (A. Ayres "fMm" dzZOOdz B"dz Isj O
sjtcOf qwmr o jMmMisdelzdzwtcdzr v Milsd BlzdzH OtcH T
Integration Therapy) ANN2ifm  d w n2dzj ' g1’ "3t

odLEZOdzH T YOB'" dzH Oz H '™ W Is

BOMXOdz W fj defytstedzr v B j 2" d3H J

f "dzH O2 gdzls jtco J dzydwWw dzOte B OdzOdzr W o dL zC
YOB dzjIs' dz2 YOy mMOtlsr f, Codizded S Oyqdwdzm HOC

Dtste’ IsT .dzH T

riitee’ L' dzejdz IsOdzH Oz dzOte d3d dz O dzf d3d |
dzpIsdy 4 m" dzH § OkzlsdL a3 M jSClstcdz’ ¢ B" L' dzr fiyr
Y OB dzH Oz sdzOtcH"™ W Ctdiaizdzd S Oydwadzr v 3 b dzj
WOCIstster j G j dg Odz" YIsOdzHr . 1 dL G ®@dgH 'D d2ff @ as'ls
sOdzzH" W Ised3j dzH j 2 CELYOOm WdEmoOydwmr
H"tcr il BODOXZOBOLEZ, YtLODOd f fj dzB OfZOELOEH ™
Y steh ODOdz tstclsOHOdz OY f OtcOIsIsT H"tcr Il EWH] Iz
snm" dkz' d "jSlsyj2H" .

1 Jteslsjlkzdzjtce CeEtemMjlsCjdzHj 2, OEklsdL 3 B Ofc
EVH]JEZ ftesyjm Jtjthj MdyfoOlyo dj: dzOt
OkzHOter {f, Y Odzff * BOOD " dzO dz’ YOdzr f sOMfMmlisr tclz
Ccedzdlsdoals' € jtojShjdz ¢ naizpHaglzlsls" Uz E HOdgl
pfmjte jllsjH" .

ssdzr &3j dz Yy OlsOts, odLEZOdzH T YOB' dzH Ok
CodBAizzdzd S Oydw Y "tcOdzH Oter dz f O2HOZOdZEZH O HC
odLEZOdzH T Bjdze dzjte Bjdze fdCIstsctcOBBRBOBZOWGH'
02" B OMIsOEZ yNn2jMm" dz (PECS) dzd 3B thJ B 'Jadz'lz&
hjClsj2H' . r1dcjded3dj dz, L jtelslsjbkzdzjte CEtGMyISEC ]
H"ter i "27 dBHOMIsT tor d&ZDOdz Y ODHO2HO € AWz dzd ¢S

TEACCH BODHOttdzO®ZOM! &kzj &z PECS yu2jm'
jdze " dzj e Oty " dzf B' dzH " tckzej BN BE' dzH" € B
del i ng) dizdlsOydwdzr' y yYOB' dzj Isls* HOM" Is(
dZzr f sOMmizr o0 Cedj CisimMyd”. sygp@fhgwd v (4
EOdzH"™ ybpDdzyj BOMYO Mj demtstedzr vy € OdzOdzH OtcH
Mstcdzr Y B2 BHjd&zE d Cuh j2lsjH" . 1" dz
Bzdzd S Oydw OtcOM" dzH OD"' B O dzOdz' MiIsr dzf DC
j 2y Bz dztcz OO B OD' Isls ©OdzD O dz.

r Odzff r OdzD OdzH O, o OO d&H d3' Y 6 ©'tc dziB @IHZzO dz'
tcO® DtcjCjls' d2' W, ME2dzjz HOBEZ" dz" W 3 D dzj

L Bsdzr'f IsOB'" dzOHT . l L 2OdzH T Y OB dzi
Bzdzd C Oydw MOY OM" dz Otgldsls’jtedzrw @, Mipdigy dor
' ] Y ODHO2 YOMO2HT . 1 sdzOh OY s ©

o' ¢ Hwsyjmlsjte didd dz Bd&zZOtGH' V¥
" dzH' tZej BODrM IslsOd&zzr YOy jIs.
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A. 9. H. S0Ek" &3H OMIsT ter dzd O dz 3ff te W jtemAdstics d 9@z OB
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I "dz BOYOdZOHO YOLOY DHJBdjlIs" dz Y "dgH ' dzr
JBBdd&z" € dzgj G LHJ 6’ IsOdzH O dzOH ™ . 1 J tolsls
Zsedwdzr Y Is"tDr HOD'T B3p dz' O dRz@B 4, o ,
Okzr stseo, s. cB' ' hjo ybpda ¢. Dr .cOkB C
tOMsOter dzgj 6" L " dgHj Y"dgH' dzf YIsTY B 0
fopdg dz2 W lldzg' dz' ¢ Yk B OODHOtdZO
Isls Oter MOWQIAZOdE jif , OffgdsdAaH 'Y Isd ' dBH" Y B
SO YrlIsr dzOIs" dz ur" dz"@ d3B ©2 1 "ted3OD O3B |
1 "teHD zdzj Is dyrhisrw cl1 OO0 L DY J Y (
¥4 dzj tof "y odz” odzr sykzhr dzzOtcH™ W tslsB Of
JdBrigBvylsr dzje’'Le’ Yy"dzH" dz" YISOtGHT Y
rHOdz HDdzj dzH j dzj H " . 1 Jtelslsjlz dzplilsdy § dz
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de' dz' CIlsj toH B'L Y"dzgH" dzr Yy tojls" dzgHj Y OB z
3" tcOlsls Ote B dz2 BOY MOISIsOtcH O dz, L Isdztsmisr y
MdiBdflsjteHjdz Iskzr dzH O2 H " .

17 dzr g @zH T dzr YIsOte 112 j M'Odemdjstddsls J¥Is* de¢ ff
(Gted Chy "adeH 0,3 ' ldDigy sizH " dz" YIsOteH™ W &b dz' dz, 5
Btsdzdir Mis QO sSOd dg," datsdri @2 pdzj d&3° dz' W Yy "ter
WddztshtsW dw dzr Y BOD' Is. 1 vdz Tty zdfdz dw BtHARIO
OHOBGE jteh " dz' € Ypdzj N Odzf " OHOML OlsIsr vy yY OMmdJ

I vdz Isnyrter g ftotsW j Mmtste s. ¢. cB' hjols
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NdzismilsOLr ¢. 1 OXXls" tchPgCl"OR'ls H B:O2 pHjBJJ
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SUBT ZBOZBOdS sdZdysdzH ™ SlsOdz ML " dz fr dz02 Odzd
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H O YaHO . [GJjte YOLOIO2r i3 sjte' M Ys&IO st M’
[4,THjJY, YO "tef OYVYIsrw BdOh OY ISOWHOEZ' dzH O
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DOL OY'lsZlsusr v d3j SIsjtf ndzg' m' dz2 yOmMoOy, sdzr
B3d SIsijB" dz OhYyOdz ¢ zdzO D" cOkBOj OO HO B' ' &
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BS2r dzh O BBy sk BOY MOIlIsOtr dz "M dzr dzOHr : .
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tfmd Y OLE.

6-m" dz
[Y" sk BOYMOLIOt" :
i hr DOOted3OH OO CiJ2"§Cjtodzj toH ' ELOtO® MO

CEtCJdBH" € yY"dzgH'" dz" OF 2O BODO BJ tGlz;

I hr DOtcdzOH OO CId2-YDPG] dzpcdzy BleB @M dz' Y
s"tcOr M" d2Odz IsOdzH Of, DpbHjJjBd 1 MMj MOL k.

Dsfr i3 OM' dzH * to d3d teCiJlsls jdmidz' ¢ O2Is@B " d&z sy &
sybkhr dzOteHr W Isj ¢ dBDIls' dzgH s " dzgz Yy OB "' dzj |
IsSzr dzH'"™ H OO Y"dgHT dzf YIsT Y BOL d3" dzH ' Is Odzlz T
BO2 zOdz" Misr t©® Odzzr dzO BHORS " CisHO dE€0 Ordg el @iy ) O Is
" d3r Mr dzO dyCdsyJjtdsfld dzH Ot H T sSOWHOEHO, DH' Misy
dzj 6" L G BOOHOt tjls'" dzHj Odzr dzH " .

[YEk BOODHOtdzOBOM" dzH O " fpr dz" zZoOdz Yy " dzH
BOY MOIsOter d@B"0O0dz' k6 j Y OdzH ©2 "' DOtd3Odzr
Y"dgH" dzf YISOtH" HOt" sk Cjtej CIs'" 6" dz dzgOyIs"™ G
3" dzH |j ks Y"dzH" dzf YISOtGHT sYkZhryJ OO N dec
DH Mlsj d&3j &z € OBOdzZH OteH ' H"ter f ISOWHOE. 1
BODMIslsrw ELjCIs' dz' ¢° DOL OYMIsOdz t 4 MY B dzq
&ZOkzter LHOODr "~ 145 rrOQOtedzr O 3 dz BJ S ' Is' dzg j dz
OlsOf CEteMi s’ dZEPdz.B OwzOdz Isy ez Ofg" dzH © Yy Odz'
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"zt Mmist BOY MOIslisT s tcH j B'"QUBARDAIfPLS, tc ZOOHO d
"Dt tojlst dzgHy " Mmr dzr dzOHT .
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Y BdzH Oter dzOdz € jdzgjdzh ] Y ORY stedzr ¥ 1sOdz" IsOIs' ¢
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3y dz Y OlsOts, BisdzOhM OY &' 00Odz' dzE j fc ©pzD (
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sOB" dzOHT" . [ dz jJ&' BOWTFrLHrN WEdSydwde OlyO
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BOIsj tcdOdzHT dBB"YdWw s dzH Ok, ®dzr BJ dz6 ' dzj to
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B lstcdyj ME s tOMmf tcj HJ dzj dzd d, dzdB s tcOdzE 59
dzj detste 3O dz' dztsmis d 9" BtlotsmOnR ddzd f SteWHSCTSS
My smisOo dzj dzdd ktetso dzj 2 HEsMisdy j dfd "d3 uejd ddgd”
Y efll2 8dzj Hj dz# OdzOdzd L dqtelzj sy HJdOBJE O:
fs ddzhndodHEZOdz dzf d3 dzOC dzsdzO 3 Istej dzHts9 ;  to
within-per son ByJdSd M yjdstcedqtese Odzd 4 d3 tsls dzt
Bdetsc skztoctso dzj otep B @Iplsigerdafd Ms" dBC OWRBd. RIsts@ ¢
OdzOdzd Isqd yj ¢ Ow LOfdME O M ddzlsjtefted IsOy(d
L dz20yd d3smisd, 130 d &z0f g gH 20dz) dz" | yJ dzd ( GAS
stcj dedtetso € j 1 ddsyd sdzOdz' dztsQ s dedpfsliedflny dgrddf  figfls tefr
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fesojHjdd™ M dnfsd L5o0ddjd OB BOISJU]T
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2 0BLOBSOO 4. 4. | GLGJHBEGENSs BNHIE SHEREQ)
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bdzdo jtemdlsjlsO. & jtedWwi 2019/ 6RO di] 4 O @id'9 j197cdz0 k € ¢
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9 I BSGHOWERNA gdz/d.so OdzdJ Isd BBOISdyd M d2 O
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111 jtweylsjdeded S 89O [ . 5., Il Odzd " ddzO© - [ . 1 .
fJHOeedyud M dJd shdztso T 1 CMY J tod d3d dzls Odz! &
yted X Hij2624.d .
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S. MN.-OLOws O
wr dzrysfls j Sz, 4. WS ., 30OE"r GgH OMiIsT tor ZdOdz f{ tc
IsyPrd3dyls ¢cmMOEd Ol dzH ©Y4r m3auvuv, vtted"

[ . 4.0t dj o0
[ OcdMmistcOdzls, a0 ¢ndBils cMOEd OIls' dzH OYr

1 "dz RBOY-@Qtz@zH QIsB®O T CSEfB"tr NIsOtcH™ W Ok
rlsgHO® L OBBOdZOEZd bDH' MisjtoH " , mMsder w ° h'°
d3H ' dz' ¢ Y OtcOfMmisr tor dzOH ™ . 1 Jlslsjlz B Ot
" dzH j 6 MOdzr Misr ter dzr f, 1 d&¢ IsGjAxdr jydzOdr ddd &
W' fMmls® Cls* ¢ snm" dz' ¢ dz X D dzj d Mt hr DOt
FYIlsOdzn ' . utsdzr d&3j dz Yy OlsOtc OEZHOdz IsOBEk BT
r dzH Oz HD dzH ' G B0 0Ot dzOD Odg' BO2Y OdzH '
H'fMisjd&B] Y bDdaj Ispgjtededzg gtk d3r MOdzH Ote

st 2 dz MMECH jWds to d§lzEdfBirter 1 |, COAStEHAA dzO Is,© dz" Y
ddzdetso Oydwdzr' v Isjrdesdztse dw dzOte

sY
Isd
Is D
¢d
O dz
s te

(Odzf ' Sto sty RSP 20 ¢ j sd3j Sted W dz Sy oL

sEDr LOHT, E2SCjd ©Gd OBMseOSl' d& "0 dH
Cjw fl'Cls' € (027 GHOEHT, jMmjflsjten’ hjhl
HOd ISk H T OO jlsjH'. Jjicdjlsedwdir gs,d" o

s

GJtd3j stedwdzr vy feddzydfilsjtern’ Isjtejw Isnm' dzzg
HO2'" dzH OkDO Isd" M. 1 "dz YOEZOY CeffB"tr hlsOts
OkzHOtO tslsrterq’, sykz Ildzejt' d3 3 dz sy bkhr
CERI SIsiMils' dz pDtoldaltadz’ L jEYISIHSIER2 HDb H ' IS j& ' tols ©
Isj ndesdzse dw d3j dz Y J Is' dzH-y @Y 26 j dzts tzle Iy* dziy Ptd3ls ‘C
Nh*dz B ' tcdzgj hj Or dzr &3d BROY OdzOdzOtecH Odz Odz" dzD C

SEfB"ter "IsOtGH™ W OkZHOdz dz jMitflsjlkzH® YO
" dzd 52 &zOEz Bjdz Cjw' MIs' Cls* € f O2" d3dH Oz H
sykzhr zOtco © Dtolsll tcdz' CEY Y todzl dzOtoH '™ W B
¥ stediz dzOdzOter dz N r DOtlzH " dzd d3d M4 D tddgjlitad dedz
MOdzr MiIsr telzHT nfnr dZzo®j SO, 4§ @z dzidsi M.
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YHtee' L' dzlz® i3 di3C © dz ) D dzd HDMlsI tcdz' HJ ,

Y"tcOdzH Ote" d@3j dz H] YSEZHOEZDO BGEZOHT' [ 2] .
8-mr dzr { GjBdj Istcd W U’Ddz, idz'c W E fBB' ""tdG ' hlslmtm
OkzHOdzH Ote’ e sOY T ter BT . 1L s ClsetclsB ™ tor h |

sSteOf J ydqwdzr w OEZHOMzH Ote" dz IsOBEkz W stcd3lz dzO dzOte
BEMdEZ dz 3iMmd s Clsetlse"ter hyO JyBdgikzL Otcy ' r dzf
4 SWOT ' dzH Oter B ' dz' d@3 BJjtelz Yn22jMm" dzHJ

JtdChj dzOL Ot OkzHO" dzr f € JdzjH" . cf® toj MJ
GjBd3j Isted W dgr B Wejtelsk BOt" Mr dzh © Yy kh 1 dzC
HJWGEj2 dz Otelslsr DO B OD' IsQUSIO dz0 @dzm jodzj dnils j
il Buasgywzh r dzr w Cjw' Mls' €I’ € ddzi mlsjIskz® dz
sOdzz" dz Yy pdej HDdAzj dzH jz BDH jded jIs' dz2 Yy Odzr ff Is
BzZOL d3" dz Isj stedwdzr' y BSSdzDOdz d3j dz, ts dz’ f tcO
Y "tcOdzH Otedzj dz  ycpvdalp vV Is j Bldasiltsdzh * CIsjtodsj dz " h
IsylzhfdzOtGDG) swO2 bt Isnifm"dz SIs° JIs'f »dlIsg

g 'dz YtBOHO CEfB"tr hIsOtcH™ W OkEZHOMH Ote”
D H fr]ISJtG B3y dz 1 d¢ WstdizdzOM" dz YsdzH OdZZ DO
DH' Misj sykzhr d&zOtcHr w6 jtd3j Istedw dzr y Wdek
YOdzru’lsOfr]lsrtGIZHO W st 3z dzOdzOtecH rls j g W e jhtgl' "Iz
Isd ' d3H ° Y"tcOdz Bt f YOO BijWtgwttr d dadddz Od
YOLT YIsT YlsO sste CELHJjtW Oty ' dzf BJtc' dzG ] dz
Jtwj&hyjy pte! CEtdzj $° DM dz. 1 v"dz bpH' M) BYE
c1dzc1fr]lsc;lslz YOB' dzj Is@p " @Ol tcrafd L Z OdzH T Is 1
BINdEE " dzH" € BJtejH" [ 3].

1 d¢ W stedslz dzOMmr dz f ©O2 H OdzO dzlz HDMiIsIl tcdz'
lsylzhfdz,f\u Isj stedw dzr y B ' dz' 3 dz fwOCIsd¢ Odzr
HOM3F SOHT . dlsOzoOdz Ispfm' dz Oty r dzf sykzhr dzo
J By M, Mbd" &3jdz YOOt ¢jsdj stelfitdzf o' tspT ¢
BON T YISOdzOHT . 1 "dz IspfMm' dz sYk HNHJjte" M' dzH j

fpdzej] HJjGjdz BW CELYOtOMm YOdz fIsOfmiIsr clH O

[ Mmr L jlslsj iz Y3t fmyr Owfr dzH ©® HDMIsI oo
stcd3z dzOMmr dzr w n2djm" digH' Y SdzH Odg" dzlz T
SEfB"tr hlsOQtcH™ W OEZHOMdH Ot € IsOyY " to" B' dz d3]
OQteOMiIs’™ 6" dZOHISY.Zh[" QYCMEIS W 6 j sd3d stedw dzr v Is1i
Oy lIsr JMitdlsj ten’ hijhEHjc' g¢jd&gH " dz' CIsj
H' Misj d&3dj dz* ¢ IspfMm' dzH j ' " Mr dzlz.

DOL 'StOWHO B' d2' &3 B J te-lsD Wil &z Ntc R EOIs p R dz
Isd " d3H fO2HOEZO®RZO sIsT 6 sybkhr d&zOtcH "™ W
Otclsls" DO BOD' SsOzZDOdz. [ Olsj BBOISdSE © if D dz'
sykhrdzr w dzsedCOdzr vy 2 20k dzgdzOY W' Ml T €
OteyY " dzf EdR td3dd &z BO2 &zOdz" I tdzOIskz Yy OBI' dzj Is
OBMistcOS Yygqw ooO yYy"tef d&zDOdz O' dzr 3 BB XD Odz d3j «
Otey'" dz BYEh'™ &zZOwDO® "Or dz YIsr pDte' yroLrylsrs

¢
Y
dz
D
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[ M dzk®2BC " dzgH " S B) R " WsEHRBEEZOMT Otcy " dzf
tc iy jdz" § sykzhr dzOter Inh' dg, ststc CELH'
B"t" hIsOtcH™ W OkHOdzr dz jMitlsik BOtr Myr
Islsjkzh" dz' € Is"tDr HOdz Jtoj €N j Odsq dg®Hs'd.C Oz
D" HOdz YOO O27 d3 B dzD Odzr 3§ dz, ts dz' Y s
H' dz' Y OlsOte HOM ISOHT : CEtckz Oty r dzf Y
2dzO0dzr  sdzOlslz 3y pdzy JMdyIRALw Mih" B dz do
[ M Ljtllsjlkz x"d3r fyr Owfpr dzhH©O 1 ¢ W s
CEfB"ter hlsOQtcH" W OEZHOdZ dz IsOBEZHT N2t jskzH"
sdzr HDMIsH tcdz DH' Misjted3dj dz MOdzr Misr t® BliIsr tc
pfj tc’ L jtlslsjdzjH'TI Y OWOS B 2 H Uzip ChiDEizQ B O dZ E L
Isd " d3H "’ 3 D dzj 0" dz' did s"tcD" HOdz dzj 6' L H J dzG
BOODHOdzOB3OM] WzDbw & iz ydzcls L IzgO &zOB ' .

1 Jtelslsjkz pr' MdzOBOMT

| B3 stedw ff pdz B2 dzh © c¢csefB"tc" hilsOfte
sYrkskz BOr mMmr dzn © 31 d¢ DH' ' M" dz spy " edBJHJ Y

[Y" sk ®&BOYMOlsT sykzhr dzOtco @ yOLry Wdct
OzHOdzr &z jMjflsjlz DH ' Mlsjte' dz d&j wejtelsiz, J
sjtcjWHjlsk 3ypdzj ftcOCIsdCOdzr Y YsSdzZHOdZEZ DO 11 2

[ " dzgH jIslsjte" Dt Islitcdz CEfB"tr NIsOtHT W O
GJjBd3j Istcd W dzr y WdekztcOdzOteH T B' todzj M j DH" M
YOdzr f sOfmIst ez, YE"'r &zZOtcHr W B"dz IsOYT ter flIs
MOz OdzdzOZO, BOY'™ d&ZOEZ Y pdzj IsjMmls OY Mr tc d30 dzC

1" ter w0 O2 3y dgdzj € j sls* € d BSdrOdZDO HO2T
sykzhr dzOter dzf w OdzHTr dzZH O GctOW d S Odzr Y Yy ODOL
OzHOdzH Oter dz jMjtlsjkzej BO2dZOdz Misr d3 dzH j Is s
CEflsjcdjdz )YtsdzH Oter B O, B ' tOW" WEGISIN AW dzis] B
stcdzOdkzOMmMy Odz B 5ZM O, sdzr W OkzHOdz dz jMmjfgls
Wistedigdz dzOdzr OL OHOMBBH O B dzjH' [ 5].

1. |l JBdi3j stcdwder w CEfB"tcr NIsOtHT IsOB 0
sSdzOtcH "™ Y sdzH Odzlz.

146" Le" Wisted3z dzOdzOts:
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to
to
D
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U' CIsE tlSB s h
s 9 OHY Qls
] Otc Odzdzj ds &R O B

v O JYy e="0Q
nh "tV h-3Q
vUJ WY OB gD OAZY —H—VEB"U:,r h
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i sRE -Q0Q

Ljtodz ¥ SEYBLREPMDS § © § O d" dzH PoL—

2. [Yrlsk DH' My FELEQhdEls@EY tztzy ¥ &tk
e dSOm dz s’ dH' tolz.

3. 1Mk pH' M

[ OL d3n dz" :

1 E dzlz DH' Mm° CliteH J dz CEfB"ter hisr B ' to
(nhegnrtr hilsOts, sEtclsB " tor hIsOte) BEAZ {, ts dzO te |
Yytsmkz Oty dz X Odzfdzj OkHHOjdezdld dg.OB Z D O

D s dzH P ez’

- UtcHYy kG z2tcOdzr B ' tgdzj " j] YOOy O27 d3 B E dz

- be BEWM CIlIs'w OkHOd dz jMmiflsilz.

- BOtcdzr Y BEDZ CSIsjtcH' W OkZHOd: dz YBMiz.

[ 7 MO

SseffB"terhilsr nhpntr hIlsOQtcdDO® BEd&Zz Oty dzf
Okzc stcdIsd3H' &€ YOHOMBH O3] dz BOD' Is B J tolz;

DOOBOLIs" dzH ] T wOCIsdECOdzr vy YY" i@ ) tster dzH Olsk

[YTsEHO Y BdzH Odzlz:

MmJdclztcOdzr @&OHSdE 'Y GO Isd S Odz" ¥ SO Mr e d3O;

s jMmlsj dz' ¢ DH' I Oty r dzr BEWM dz¢ jdz BE A
MoOodzr mMist oz .

3. gtmr 3" O Suter &z iy pH' M’

I@Ldsudzl’:

Il"dz bpH' I Oyr dz@ WdekttODO ytsmr d3h © Mmr L
WJdeoktcOdzOte) Y Ntee' Lk Oy dzrf OkHOd jMmjflsjcl

[ 7 MO

- vdmry WdcekztOdz s* CB"ter hyYyO HJ2' da Istsc
sOMils Oz .

- nhprtgrhyo mrtelslsO2 s Cletwls"ter v MOdr

U DY ' tedsQydhrSte dz0O:

[ykhr d&zOtceDO® HO2" dz M LBO BJjt'f, YOdHO2
Nd W dzZ BtsdzOIsr dz" dz 52 dzOdzH " telz.

q)telsryhfdzfor:

- SteHgegrtBy My H"ter M) JifM §° M  dHjtH W O

- Cwimls® CIls' € 82 dZOEZHT HOM IsOHT .
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Y Ols' dzOMmls (
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d0lsOZDOdz BEd dBHjte CNls' dzjls' dz deplsdyj dz
BOY MOIIsOter dzOdz Y "tcOdzOOdz BEdz d3h j dzj tdH j dz
fr d {lsODO OtedzOdZOOdz ¢ j5d3j stedVv e YLk UD
SYZz BODHOEEZOKROM' d W "L Oy 3jtc OMeis" dzPE iy C

sifilsj 5. ClS'L'&ejdz +.CMijteddsj delsls® 6 dgblsdy j

CCMy jteddgjdzlsls* w [CCMYf jtod Bj delsls® w ¢
1 S Wtz O d b W stz oM d 112t d

v Of mr 1 r"ter r"tr
stc” dzH O0D O Ste’ dzH OD O

1 30 79 31 82

2 25 66 30 79

3 24 63 32 85

4 19 50 34 89

5 32 85 34 89

6 35 90 36 97

7 32 85 35 90

8 19 50 30 79

[ tels O (216:38=5,7 262:38=7

CEtef

Canlj;tsq’dy dzlsls' W IsOdzhH Ok sl WeHED EtfiyCizjhdz'

rvdsr i 1 ter wOO2 3 dgdzj € i lsls’ € J Blsdn Odz
dMdfljte dBid cjodiltedwd ¥ JMmjflsir’ "
HDdzj dzH J 2 H' 3 D dzj CeteMmJIsjH" . r*"d3r m B Oter |
cldce DH' Mindzdzr $BBOODr8 dZOIsj BBOIsd ¢ OdORID dzy @ |
HO22' dzH Odzz D@y dniskkzn@d&e IsOY T tor BT Bts2 ' dzh O
Y dzOdzOIsT dz sybkhr dzOtco©® CeEd3j SIsjMmMjls’ dz' dz tcOf

Dster IST .dgH T

D2 R OME jIslsjtH' hjhk nh' dg d&jd cOkHO
Ooflstcdw dz ¥ O] BOdS 4t ddj SMOdHtE ) d
Bj2dzj dzj dz¢ jdz W e tcOkOtH W ObkHOdH O’ dz j M
DHjBd XYDdaj {zjSltetsdgH’ Ilsijjrej®lsjtenjdz 3Ol t

Tittllsjkn] 1 BIdeedSOd ¥ (BOY'r &ZOk, Isi cdz
Bpdz' &5jlsksjteH' ISOdzHOkE) ybodsj Isjstedwdr v (
OefMlstcOCydw) Ljtelslsjlz bH' Misjte' Yy dHOd dH

Y rrylsr, §02H0dz ypidf bO{f Bistc 3O dz@ts'O dzE I& jd
[ ZOteHT W CEfh ' dz' G° nHh* dz »Odztf r hjh' &g Jte
[ "dzH ©O2 O M td3OdzOteH ™ W  d3D dz’ s dzOtcH * hjh
HOM sz jdsd M, Mde d3gj dz Yy OlsOte 52 &zOkz Y OB " dzj
HOd3 ISOIsB @2 dzO dz' Mmis ' . C 0 dzd , B"dz IkOf Mmr tcd3®
HODH'" dzOte" dz HOW" SOHT .
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1 v ¢ 14.25.05

. p slsOBOj 90
196, 1. 1 bkd3ddzj © OlIsr dzHn Odr [ kzeOL WY udzsisr 2
4 D0y OlsB j ¢
[ Ocdmis,EOazls | 2d3ddzj © OlIs" dzghn O4r [ k2eOL WY ndzlslis’

I "dz BOYOdZOHO YOOt mrdzr f -ysykyiscz® t
YOO Cjtoh " dz' ¢ da' W ISEtd3dzdle4lir]Ocﬂ4u® M Is ytOtc Of
[jiSIsjt, slsB Ofr 3 D dzd Ddzj Edzj Isls' €& fstols Odg
sYkzh'™ &zOteH™ W Isptels" f B"LEMNT dz@ YY O, Bkddddz
ISE d3j dzH J &' dzj , Is Il tc dz' Is;te l MOdzH OtcdzOLD O C
MOEZOIIsr d&zyyy S w dz' ¢ My’ ef d&3d dz Y " dgH " dzr Y
Y OMEMY " to" d3H j toH ' W Is"dzDG)der HOREZ™ &z ¢ j o
GoMmjdzjdzg PjhkH'w Isd' &gH' YsdH O Bjdz y "
UJHOGISGc{QGder Isjls' Clsjte’ "Mmr dzr dzOHT .

sl d2 My Pe’ mr dzr { syYkzh r-gzOpr ylsr B«
YOO Cjteh ' d2 &, LE®jdHjlsk MjeBjflsjt’ , dgj§

DOL " oG SOWUHO YOO OdzH'™ dzH OF B8 TO®Uz
fir dzr § tSYkEh ' ZzOte' Q" W' Ptz P BHIOEOF C jteh * dz' ¢
y"srd g 3 OMmE MY W' dgH’j deHO W Y Izj U dz6 § 67 3
EL OO -y dgOM" dzh © 0O2 Y ' .dz CQfts' ¢iztct) O YskOBUE H ¢
BoHjdd il d VBy Bdzf § s®O©Mizj dz Yy sOO@Rdz" v Is" tcOY
CEtefjlsC h" . ¢kO2HO MBWOr 3§ dzH Oter Yy Lkh
Bk dzdzd dz¢, OL OBOIslsr Yy BjdMjdH' &2 €' w ©EK
MOY sO®ROLE X @0 W)Y zBis" toy

DOL OYMIsOdz t jMfzedzd C OMr dz" W -BEOB'" dZHA® | ot
sykzhrdzr w yn"yr yloOtr 3 &z d3' dzH j Isls | tc* Q2Yy
Odzzh r dzr W RjSljf jtejyjdzite' &z MOYIsOf, Y BOC

YO) jlsls® @° Ol Of7 2C esefri.Is' fz4g7 dzL PW ISOdZOY Is Ot
sykzhr d&zOtcHr W y"wyr ylsr y d30Hszq;Is‘dz Y Odzr {f Is«
hjClsjdzdzj 2, Is" d&zoOdzr' y 3OO ¢ jteh dz CIs' IsD
BO2YO2d3 L . [ J G4 dzd3] Oz, B"dz IsOdzOff sOtgH"jw
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OmMf 02 ®ls"tc. rOMEmM-YyYy Ry bstcy ' WOk dgi Wis 1s€
ISISBG)fr]fdz,HG)DIr spteBdj dz' W Dzl L H' ¢ d3j dz, |
AN24dMLH" & d3sz 3 D Oz DdzJIzd34'lsls ¢ BtlsOds v

[ 4Sbiflsjc’ NOMEMY ' 6" d3H j 6 -Y 'Oec’OWNIS "daH
YOezOf S jh  dz €Is' W HOM BBO2, IseE d3j dzgH j &2 ) O dzr
BjClsif Jwinjdit d MOYysOGOL, wodd yryr
sykzhr zote MOBOYYO Cjh'clz, MOB OydisQ dz dig'dyjf
Y OsOtedzOMIsOter dzg® HEt§ € ME2dzjz Mdwylsr s
H s dzHEDY2, syYykzoo Belsdo Oydw mr dz" ¥ -p ts g Wi ldzH gz
YOO Cjteh " dz € j dz YOtsodselz sykhr dzOteH ™ W 1l
BOd&zOdzOte C E B ' dzj d3' dgHCjels “Hd3HG' j dis tdn jdeH OgHr 03 firi]d

¢
HBsdzr d3j dz Y Ol Ots, B Iz dzdzd dzG 3 D dzj Oc tcj f

Is
OzOYSjh " & Cls'

N W IsSed3j dzgH' ¢' E L GJrl& dadzef dzeg [
CdBjteBlzdzdzd dzé, Yy tsteyY ' Isk Mmdwylsr ptej Cjlslsj toH
WOCIs' dzj o' Y d' dzj f, Gy kRN ryddosHO Y dfdn dinjalzts e
[ "dzH O2 HtcH ™ Misj tc Y"YrVYilsry 3D H Jjdzd j Isls® W
st ZO zOtH " W "Dr dzB Oz dz0O 3 D dzJ Y"nylsfy
ptej S jlslsjtcdj B2 oBH"  dz' €Cj Odzr f € jdzjH" .
DOLOYMIsOdz [ iJMfEkBdzdt OMmr dzr v gJ‘dz d3 s
sybkzhr dzOter dz" w y"yr YIlsOter d3d dz d3° dzH § 4 o7
dzOy Isr tjlslsj 20OB " delO® das Wiz Ur4dzOtcH ™ W d34' u’

Iz tc 3O dzOte" dz " MisOdzlz d3' dzH § Is, gy@dz@dzdzwc; dZ"
sztcOdzr € 1 Owr (2002) dgjgdz ¢coOH"YTr Yy B“lehfdzf
YOMEMY " t6° d3H jte OtOMmMr dzH OO Y"yYyrylry N Olz (
14G" LG ' eYZOslgols " ©CIs® dzj cH | B Iz dzdzd dze ( Mt
"nor 3" L OV ilzO e dz’Oz" BilsOdzr f, M Dtej CjlIslsyj ts
h OtcOdzOter Y OtcPMPAsree' |&zDOdz [ 1
{ mr NdteH] -payZyRgisls” ¢ OZOY Cjteh " dzf ClIs’
z&zddzc s W Y d' dzj k' dzj B O &zOdzr Mmis' DOL OV
Is MsOlsdmMisd¢c Odzr' y HjtjSIlsjtc BOts. [ 7 M
Mstedz' 6" dz' W DISODOABHT Y HJ dzZhOlztzwy HBOE
sjf YOMmr dzH OO BOX&ZO&ZOtGH" W HJ dzlmOEkzdz' Y
i, b’ 6 Mje' L d"' &jChjf Yk M
¥ Ofhf OtcOdzr OF dzH OD ' sykzhr dzOte OteOMm" dzH
rlskz, fMmMdrcizggegiscz y"pr fipr élsOtcH W C jw
B. ] . 1"dz HjtejSIjteej Mmn2,jdmj ¢, YOL "
E'ifMm"LH" G Isd ¢ WdLdeOdz'' Y HJWGE]2H] DOC
fC

vs)
m,'fo““a%xr

rd a4 &, Y"Y " Y'Y T B30 @nN@GzOls 3 QY az
z Jth ' dz' ¢’ B@WHYgINsdzH O N ltee ' L " dziz®

[MroO0dz yY&mO, cltotsW ddzOCIsd ¢ O plrddizddiec C
dztso d 2 otsL dzed € dztso § dzd W d tcOL o dIlsdw i tots
CGOdzdL Oydwrné BOYOdZzOMT dzH © ¢ . ddzd dizB j € ts 9
1 tceOdzdj o © d3d SIsjgf "M dzHj 6" dzp Iz dgdfiue®R
JQISJU' syYykzhr dzOter d&3j dz d3" O OO RH B dA OfF
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OOzOMmEz" fmMdrtsdztclsOt d3gJ dz Ddzcilzd3cilsls C
Y OY IsOteH ' IsOdzH O , B SISy HJWGE] 2 dzgH] Y "y
NXNn24d dz ¢ RBd &z MOY OMr dz 4 50 OB, 4O Isiz H] W
LJtelslsjkz B ' LH"W 27" &g L HT YEOISISO2HT |, md
ftosWddzOCIsdeOder B ' t6" SIs" tedgy 2, d&Bj SIsifflsy Is
Jsk dBIBE d Jd&BIM JSJdg dz HDdzj dzH J 2 H ' .

1 Bted3OIsdols® ¢ ¥ O0 " dzO dg, 2025 YT dzH T W E

cDosbol LI KEé Olslsr B SIsjflsjteH G B Iz dzdzd dz
"MCy ytsmrdzhr . 1 "dz BOODHOGEZOBO d&j SIsjfflilsj tor
OtcOMm" dzH OO ' Y "tcd3y Bls' fizpdzls 'Y Oty Dagbird tzls & Y (
CEdBBOdzH OdzOte Y " tetdzj Qv BARIYH jdaPzH | tc ', 84 J dw . L

Hisdz d&3j dz Yy OlsOtc, HDOLOYMIsOdz t j Mz dzd € Oy
sztcOdzr CtHjSCM" dzgj BEAdZd&Zddze 3y pDdzj S dBj t6B Iz dzc
I "dz YOMEmMY " te° d3H J to OtcOM" dzH OO’ B z dzdzd dzc
YOtcOMIs cz20 O 3l d3C127%4R2H “ £ OBE jJ. B H  [iTFBye Qfigh @0
YOO Cjteh " d&2' € fjdz OHORRG J teh " dz" € y "™ dzH ' dzf
BOW" LHT YOHOM 1 ODHOtedzOBO Ispy "  tedB JM" yn"
N dzg * M’ BsdzO Od&zOH' .

[ mr L Jtelsls] kzdzj tc@ § min 2 dzj slsr ter 4 B Iz
Y"Y"YIlsry YOEOfSCjteh ' dz' SlIs'w ILEWMj dzH j 2 dz' W
MOdzH Otc D O, sykhr dzOte OtcOMmr" dzH OO fmd d2' dsm’ L
Dfj tec J Odzr Cjdzjls® dzH ' 6 ' ddsd Wisdarfry' dzlacjjtc s I,
CEMiISCJdzgHj 2, BRdAazdzddEe > OO0DHO22 &ZOt" d3j dz ¢ 4 |
fMdr tsdzcc-Q OB " tkdlzdzO" Otc ZOISOH T , B BOO@OdALY IsE
BdSsifcj BOkT COERhNOdHT CH26j IsufmjH" (cC

r soOte’ fmr dz" ¢ lsylzhfdzﬁ)usvﬁzvlslf}bdzg@bgg)lsfsjﬁ
ISEd3JdZH4Iz MiBd t bpdg] EHaz s 'OD " tstels@®dzr v r Yy Od
NOMEMY " 6" d3dz" W y"yr yY-B" fzy 'md@dad my Odyj fids @) iz]
tceEdz Olsy OtcOH T . [ Gt YBORuEO Rzt @dzyds™ V¥ Yk
D dzfn® t6j M4 , NOME MY " t6° BH JHe'Hdzwy Y OH | oxdiOdigs Is T
B"LEh" dzn YIsOtcDO Bj2' d3H' dz' G OQtelsOH T . 1 "dz
W D dzd "tedzry, O OdzH OdzdL d3, Y SOOMBHT Y Bte’ dzH Ofe
Nd' dzi ' d3j dz BfORdpHO@2O HIS | dzH j dzy d W JVJ OdzH ' d3j
Y"yrylry IsptweBdjdzg W 3ilk¢'dz CMmM'LH ¢ dgj BC

¢mr dzr B j Ss900 [ . ¥ D dzj ABullying bmorfrg;l&(gizmkhstaq Il GG
School Learners and Overcoming Strategi€ls Is LJjtelslsjlz dzplsdy g
Litlslsjkzej Y OIsr My Odz -2 28tz didpddze datzpwd3j4fRi, 8 Qo
nhr @0 0Odz-F OriZ &Z6pBPK JIslsjteH' d3j SIsjtilsjy EL
6,14 p.]. I"dz Hjtej ¢ dj SChsjtf tolsOmM" dzHO Y
ybpdzy Dz EdgiIsls® &€ Octed Mmhdwder w CJ VW ISOtcOD O
ElSC JdeH § 2, B kz dzdzd dz¢ fjdz ¢CdBj teB lzdzdzd dzc (
ISE d3J deH * G ' dzj dz ¥ D dzj X QEHGM'HLIIHT™ Y ML " d3 dzj dz

[Mr0o0dz "yMmMOMm yBter st dzH" dz@ s d3 MBJ S50
[ . uiCyberbullying Prevention Problems at the Present Sfa@ds Is ' JWYBJ G’
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Cddzls' toj H" . b olsstcdzOte DOL OYMIsOdz L OWdzO d3
Is"tcD" HOdz dzOY IsT tejIslsjkz Isjls' §8sh B . |y.J SIS diz'
NOMEMY " .o dZ3HI 6 OOMr dzZH O ¢ Y OL OM" L HT Ye { M
dIs" 1, DUz BY BEYS YOO Cjteh " &' €Is' w Dz’
CdBjteBlzdzdzddzc Is' w E Mk 3d dz Y"Y"rYyY B"LEhT &
Of dz@ d3d Is"tcDdad © IsOdzH OdzD O
D"yrylsry 3D H Jjdzd J Is fjdz Ddzjkdzj sls® €

NOMEMY " t©° dBH jtoH " W"ez] ¥d 6y Gddgzdizn " ¢, Isj
ddzls j tedzj IsC j T8 R ddzt '‘Bdz'd&zq jdz© X sdz @hOBH]'Is. 15 95 I
yDdzgj ¢S ddBY Odzso O [ . EL Ljtelslsjkz' dHj ddzsy
OtcOM" dzh OO0 Ctetcj dzv ydwdzr O©2y"r dghn Of, yYy"yr
MOdzOdzr DpDtej S il YOMOE &ZO CjHJjtGE" CJddzls' toj

MOvw MO W YNdIsdsd adk' SYhP IstOte , Ddzj d3j Isls® € d
WEdzvgapPter dzF W HO Dz’ ik dz SEtGmMiIsd H .
dtsdz” d3gj dz Y OlsOtc, y"yYrylsry mOEOIs f jdz bpd
Y OMSOteHT W OL OO v "MlsOdz" d3" dzO Is° € j dzj 2
4., sjdHdteBj S0 ., [ tcOIifiBullyinmsPre®entipn fory b dz
Students in Mainstream SchanlIs Is ' L Jtelslsj k2" dzH | DOL OY f
BzdzdzddzGIs' W OdzH'™ dz Odzz B ODH Ot dzOBOZOt" dzr W
sykhr zOte OteOfMmr’ dzH OO ' mMigdzg d3 IsOfhr dzr Oor ) C
B3y dzgH J sy Is' dz',dz1 6 EtpMmJIsC jidg te[ls8sj H ] UNI CEF
Fter f, 2023 yrdz DOL OY fls Odas t©dar y B O daR2 dAO j
' BBEROOUW cBI@dz 7TEMS dZNIOH | 24 , R My O0DO ¢Cnh
&z" i3 sIsjtce € j dzls® to' dze j dz. 1"z MlsOlsdmilsd ¢ O
dzO0 d3j dz pdzj ERBjdB'IsC I€° W O&ze0dfSdp teH'j we j 2 ' dz O2
¢ . r " &3O B OJ iBAlying in' Sdkiodd in Kazakhstan( 2 0 2 1) Ols
JWBJ G dzH ] B SIsjfilsjtoH J YlItee' L' dzejdz Isj te
Octe] MMstcdzOtcH™ W JHDE' to-L BERez! dzf Y slEB @' dzh Gz

9, 18 p.]. J41"d& WOCk bpdjkdkjklk' S slsod
YOMEMY " to° dgH j toH " Wy "Y2YY 'daOls ' ly° CB'daeRL pMjte J
[ f)r dzH O2 ffdosdsedw dr Y 5 D dzj Ddzj 2 dsj s

NOEOYCjteh ' dz' Cls' W Ised3j dzH J ' dz] , d2iL. O cg® ldds '
Ddzj Edgj Isls” € Is" tcOYOMDSH 'd¥ilsi™ W Otlskzr dz

r tsoOter mrdzr f sSykhr dzProy dzy Wr v dzy @3PS ] &
ISE d3gd dzH j 2 MmJ B J fildsjlst®’ O " velzHISGD0 " Issp'tds'd § dz' W Y § |
I BO&zOdz W Y"Y'"YIsry 3D H j dzd J Is -y " ddyjrddz" WD
YOdzr fIsOfmkzr dzH ©O0r jWw OdzoOOh y ' B '‘pidc’ B'gdiAh “Is @
[10,1 84 B . ] -OdzOdz0s @OAOD O Jjtelsi Y OMIsOdz Yy "y
Y"dzry bOkzOflsOter dz ypdzgj YBOOMBHO YOO G Jt
Isinfm' deH " ted3d M4 , yomendjke" & WelL bdz] d3j'Isfig’ €
MOdzH Ote " dz B PROAADHZH.O

UNI CEF D50LOYMIsOdzH OO YOMEMY " te' d3H j to
ELOtO b»Diy CJsOf44H & Kpdzs PJs@ ¢ Y sdzHOE?
Y"dzy" d&20 s S jdzyj?2 DMyt JIS4 9 pz dz2 OMBEC Cr @
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L jtolsls j z-Odz@gz" YOISEDOY "™ dzOk, { BdsyddzOdzH"™ v Vs
k" cOYIS -y QOwdzEIs' W Y jlk' M jk' Y OMeEmi t©' dst
MOYIlsOk" dzr w pDdzfy' toj 2" dzj Ty § oiéz p.]i BEABAz'dA dz
DOL OY MlsOdz B 52" dz" @ dpOEaRi'H dziwO BHO@zOO Is® tcB d j M
SEd3j dzH j G j dz2 Y ODHO2HO Y OMeEMY " t° dGH J teH-" W D
Y"dzy " dzgH ©OO" IsplzjCjdzH jteH ' W,909MmisO Isifjls' dg

HBdzHT YIsOdz slsB OfMr dzH OO spteB dj dz' € D dz,
Ddzj Zdgj Isls* € Ybpdgj Y"Y'"YIkry OERZOYGCjteh' W dz' c
Cjazls' o' BjSlsjf Hjdz YySOOdHOD' sptels'
YOkY "  dz Otclslsr cOH T .

Dister Ist dzgH " dzO2 C jdzj, Y BO0O0Oter Myryla Wr wslyzy
YOEZOY € jtoh ' dz' Gi'Cdd tH jlde' d3jodiH’ j X" E Y " HgDE ts epdd jCx
o fj dzg 4 ¢4 dzg Odz" YIsOdzH " . [ j &3 ¢, B'"dz Yy "B
X" mMrd W bpdzm' LH' 6" B dzls i diy Iz d3jyldfl0dE d3jd
tslsB Of)r dzH OO Y"Yrylsfy spteBdjdz W yJjls&' ' o
1 Jtelslsj zdzj to QEthr]' CjdgH j 2, Y"yrylsry o
J B lzdzdzd dzc Is* W

¢ds B 4y b dZﬂZJYIS W Ode®Gdzls 620 dg'Da
B dzfjj dgh' &z’ S s D’JQJISiIdeJdZH WS da’ YlsOdz X OfE My
BOHJddjIs' dz Otlsls’ tclz ISJQ B'dz' d3 BJtekz MOd
B dzH j Is" .

] O2HOWZOdzr ZzDOdz pHiBdJlIslsj te

1 50L0OYMsOdz t jMfkBdzd S OMmr dzr W¢ ipla O ddd :dz 9k
1 OtcdzOd3j dzals* dz' W T Ot2i0l5hy ' y PBD 7B .

2 Health Behaviour in Schoa g e d Children (HBSC
sybkzhr dzOter dz" wi OB stc iFOEzis™ sZtcOdzMis Odz®IsT Pt J fr
20247 3 B.

3 ddzddiB j S BO O ¢ . , ¢MmMr &z j Cs06 O [ ., L Is,
] W ddzOSIsdS O B lzdzozd dze GO deO dzg ®L U/ Mis®adje nt S’
Pedagogy and Economi@s2024.is. 410, . 1654 .

4¢cDosbol LI KEe " dzlslIsit ¢y IsBO@IDH O tecdpOwtfQjfilze. B
Okzy OlsT dz Otelslis' toclAf W@EHdsf SYOdD ' ydz' gy B § sk Ist , 2

500L Oy MmilsOdz { J M B dzd € OM" dzt2w8 Odf D 1 ¢ls b tefD diZ
SEd&ziz3O0D0Odz OHOMH'" DB tWdzj U oMBDOded dz®@ | ¢ Pis 4
6 Mdsd d3p s’ da

6 Asylybekova M., Atemova K., Baltabayeva Zh., Mukhammed D. Bullying
among Kazakhstan School Learners and Overcoming Strategies // 31st International
RAIS Conference on Social Sciences and Humanities, Apiil 023.7 RAIS
Conference ProceedingsP. 14 20.

7 Kumisbekov S.K., Sabitov S.M., Akimzhanova M.T. Cyberbullying
prevention problems at the present stage // Bulletin of the Karaganda University. Law
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- dals J yqw fodwisd?2 o dalzlstetsmsinjdas® dzjf ded
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Ckztemtse ftcj] f SHO9 Olsj dzv dzd tcOL dz' = ftcj HA3] |
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tcjIs" dzHj " Mmr dz" dzOH T . 1 ODHOWEdZORRO Isetcls BE &z
sJj2B'tc HOODH'™ dzOted3j dz tsykzhr dzOtc Y OWOHOdz IO
YOdz Y"fMr d&3r dz Edzh jf 12tej dzlz, heEf HDI' Is v
Y Ols" OEdzOteH" Stor GOR, OL&ZO Pz B ISYIsT |
[yehrdzrw EL BtS2'" dzH OO JtejgChjdz Clsjtc’ dz
Yty rdzr h fjdz BNABE deH' CSIsjte’ dz B dzk EL B J
s tej 2 H" . ] ODHOEEZO®BO Y'L BOEOMZOt Y Ok' d3F
@cls" Y Btsdzdz021Isr dz IsOY " te" f SOtcHOdz Is" tcOH T .
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1 "2 c00dzdzOdz Otelsr v jhilsjwy YtSY HJ2H'
MOk OIslsT dzr vy, WEdC yd sdzOdzu T MOz OIslsT dzr vy Y
B' dzzH' YO dIlsj2H' . 10ty LOWH'™ dzf YIsOter dz
BOMIsOdz {, EL BB2" dzh O  fyd Aftdsdndsd WMedz", Y dEisEG
hjh* " dBHjtc YOB"™ dzZHOEZ HOODHT dzOter BtSdZ' f IsOBT' ¢C

PpLODL OWU"' L HOD" Is"tOYPIsr YOdz Y™ mr o3r wr L

1 827 wr L Bjdz MOdzAzOO" wr2L Hrw Mp2¢CJiMmlks’ ¢

DOdgj &z LbDte L jlslsjbkzdzjte'2dz' W debplsdy jfm' dz B

N2 HDt' ~OdZOM" dzZO Y OdzH ©O2 [POB dzj IsC OdzOtGH T

I1"dz M ncOYIlsOte ) OkZzOB'T C Il dem j iz €zl 2 lds "dis
fMr cdzOter dz 3 d dzOMlis’ 6O Oda.

IH" MsOtcHT yYOdzZO2 IsOLO&ZzO2MrL HJjGjdz M"ts
YBdzHOdZr §f YlHtecjdz W jted dgjdz mdadzdwdzr vy Y st
N ddzOy IsOk ZOYyT"r Islist YO Jls JIsjiH" . 1 ODHOfte
spy ' tedB jdzjtcH' Y JdzOYIO2EEr EOPH'™ IzZDtcb Ol s
DOLOY OtcOlIslisT sOBlkz CELH]G Elsy Cef.
AW R 0CIs0te, EL "Misjte" dg w " jBjtodzj o' dz' W
DHOdZOBRO dzj 61 ODH O @B IsMwr dzZHO Dtc B 't
ljlths‘ dz YOMO2HT, Y"tOMmilsr o d&zDOdz Isj Mls M
OY OdzOdz" ¥ dBOY MOIsr, YOdzHO2 HO Btsdzifr dz
hjdz' €' CeEtejdgH] SCtdRBBzddS Olsdols® Yy Ot
zOfm lsoy Is' &z IsOGBlz djdz B ' t6' GlzH" W
D0dzOz, X OL " dzlz H rinuD dedgiyriéj.dz rB@sREdzdY HND 28
H'"W BOMreé HjGEjdz "Ofr BHOt HJjdz MOk dz
rf OdzO OdkzdizO2Mr L, HJjdhokzd v Or dz &3 d3j C

DOL 'CStgd'H] MBOls MODOISIsOte, OODL O 0OdzOdzd
DOtOf ©O2" d3 OHOM EL QDL OMr dzr w OdzDOh yr Y
MOYlsOkzH"™ W BOMr .

dz

O]
BO

] G
.

NOOS&
%815%%

0]
74

X <<%

PIHjJdJV LH"Y MO CEBMjIsC " hisjte' dz B ' dzj fr
g4 Otcr dismMOY gu;fr]dz,tsﬁ’é Y OdzO2 MOYIO22 d3r L
#4Odzls j ndzd S Odz" IsOL Otelskzwr v jw OteL Odz, VY
sd' &3 MOdzHT Y IsT vJ " dz IsOL O "MisOk y td
dphrlsyrdgZg »0OmMO YyBdzi Y BtSdZOOdMz Y O0DHO
" dzdz® M O dzOIs ' dz Edz' B3H J tcH " W MOY OMr dz Otelsls
 OYIsr GCjls' tclzH" W Isd' dgH " ) sdzr

DOdzHSG2 MO dzZO OdzOMr L

1l jdzmjdzgH ' 6" dze jdz CSE R TH' H O2HOZOZO OdzO
1 Oh OlsT .6 My dkls' HJ G dza dzj

1 Odz "LOYYO MOYIl®@dzE nh " dz dogj ' fMlsj2d3 L
1 OdzHT Y OdzO? IsjSCMmjtej d3' L

¢ MsSHOMr dz " ted3 MIsO  O2 HOZOA&E
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DOtOf OAH'Odg tsM' M " tcOYIsOLDO YOOy BJtGJ
sykzhr dzOter H2HJ G Is" teh " dz' €Is° XY Ddzgy EL ' dg
Isnfm' daj d3' L .

DOL "StgGL'H § B SIsyf XOMr dzn OO BO®&ZO&ZOtGH'
dzr DO ORds'zdz' d3 B j to Iz >|||24fr] dz° ¥ BOMIs" o3 dzgH J s
D0dzO Istsdzf Yy Y OdzH ' B ' d3 oz  , hr DOtedgOh r dz
B3d SIsd fIsd tsylzhfdz(DthO H J dzfmOotzlezr O Y @3 rdaigy ® °
YY" B MisOte Ylltee' Lz Y O JIS

1. 1 Jdmokzdz v kEteOdzr Isufm" d' € BJ ok

1 OMmisT TyBCHABEZOtc DO H J dzlMOkz dzr YIsT w 3D dz' dz |
fprdz" f % JlsgCh’ dzjte:

I Hj dhokzd vyIsrw WdLd¢ Odzr v, fmdad& Odzr Y
snfm" dzv' telz* Isd"‘ Mm;

i iy J dzmMOkz dd, it OWOdz'OIslsT E d3' tcofipfovdyisls ¥ A4 Bso@ dzk
" hHOottOdzOte "2 BBH OMIsT ez Y Oy i ls.

2. v0&zOkZzOIIsT EMG t6 MOdzlsr dz YOdzr fIsOMmliIs' to
[JCIjf BOODHOtdzO®BOM" dzH O sybkzhr d&zOtcD O
BJozmjdeH ' dz' e cypded JpJydodzjte dz 12tj sz BOV

[T mMOdz :

sOVWjtelsjwe' Y Oblsr oz yO0MOE HODHT Mr dz YO

rd g ¢ didz CeCedz mMls®™ yd' Ismlis' dziz;

Cdzj e IsdsOdzr' vy MmEkMmr dzgH Ot d3j dz W OMisW ZHIsO

3. 1 J4ddMOkzd v MOyYyIlsOk Isjrddikisedw &zOter dz

["O0Odz" ©3H J tc MOBOY CjL " dgH ] :
- Mdtee' sk Mpopllsjte" dz "2 d3H OMIs' tclz;
- CELG] OttdzOdzDOdz ) OlslsTr DEdzZOteH™ EIS " L Iz;
- H"ter fy slsr clz, Y Oter yiIsr v NJlsC  dz' CIs
YOtcOf ©O2" &3 IspfMm' dzH jtcH' Y BdZHOdZET ¢Cjtcj €.
4. wfftstlslsTy YpdzgJ yYtSLOOd f BJ dzinj dzH * dz
AdLJdSCOdzr ¥ B j§ gebph@r dztzY CCJj 0" &
[ 4SbJflsj:
M stelslsr y 112" ted3j dzj 6 ( W kzlsB tsdaizj SBIOjMYS' jhis Bd
r i lfoeY ' dzH ¢ O, fnfp Q ddIO@ " Y OodPderOfilds'dz M Otc ©
d3H Ofisr tor dzlzr Isd ‘" M.
5. 1mMdratsdzcedwdz vy Hy MOk YIsr MOY Ok
lne' dz¢’" wykhr Ij¢ WdLdCOdzr vy Jd&3ifm,
LDlz.
I MdrBizselsOt djdz M d2" § Ny 4lsgsh’ dzjte Y
yhnte' L' Cjtej ¢
DOIY®IST dzgOM BODHJded jIs" dg, EL + dZEsydwmr dz
6. QOB dz B ttdzj M "B M " Mbsjk
[ J dzZmMOkzdzr ¥ dBBDHJdd s’ Isj & d&JSIsjff YOB' to
O SOEBZOTZOKD O OtdzOdZODOdz MJ d3d 2Ot dzOte, y d dzO

170

O]
2



N2 O0DHO2" dZHO H"ter i ISORBOYISOdZz d&3j dz " 2 Y
Bjtkz yYOyJl.

[ JCIsjf sybkhr dzOter dz" w THBjlIdgf Glz d¥ tOU Qiz3dlE Q¥ Is
[ J 2Oz dzr YIsT dzmMO@PBBOE #3 dgF MisOter N2 jdz Isllt
"tocf OYIsrw Ed tc MO OMr OtlsOHT .

it OdzOEZ OIsls "tzisf BYsZPOOGFHOM" dz pte f jHOCG
BOMh ™ dzr yYYO Odzzr Y O34 ls.

[ ¥ 4 dzG ' LOBZOdzH OtcH O ( d3F MOdz CE daJ ] te
Hj dglhOkzdzr v "oOr o3 sOBdOOIsyf jdz NnN2dzj " oBBH®
BsdzDOdz. [ ' MOde | dgfifQfidfdis Cbtc @l Odzdz" v s-Op @ O6 Y |
Hjf OO CettmMjlCidz [dz H"trfh ISORROY IsOdzlz
OF dzr d&3d Is"tcODr HOdz dzgj G' L HJ GJ da. Ivdz €L jVYH
ybDdzj ISOBJOd Is"tD" HOdz Islifp® dzH " 6" dzH ", Odz C
CeEteMjIsC ' ' MOdOEr Odzq tefstOdzjo O ded CEL Y Otc O

DO0OM" @Ot j dzZM Ok dz" ¥V -te ) OYdedPlz s@L @afr Y jdz B O?2
[JHteiMijdzjte Bjd " e jik &BISlkjtilsjte" dzH] IsDt
jJtwjyjdzjte' dz MOYIOEZ N2tj Is'cdimOtcOBZ],0" B dB O
(¢aq’u4dz>dzO) JwuBjSIsjte' dzhj H ] @@L dz YOlszkz fis@
dz' BZHJt6 Y OL'"™ &Z0Odz. 1"z € JLJWH] HJdMOEzd Y
fjdz BstcOdz? H" Y Y OEZOY € jteh ' dz' Cimltch IsO @efijlj tc @
0" dz'-dgfH d yd dzOdz" vy BODM Isls"w YyYOdzr fIsOMmkzr d&3j dz
Bd HdyddzO OF dof '3 H QYY" ded § dzmMOkzdz" ¥ MOY Ok
Jde ' L' dzj BOMISOHTr . tJiMi2H] Od&OOhyr djSls
[ e OHO BOXZOEZOWGH'™ W Clldz Isptels® B ' dg, Is O d
B2 dzh © dz" My Okdzr yIsOte Y OMOdzH " . [ 4 dzfgO Iz dz

BOWT L HT BEWM 6" dzgj O22dzOdz" f, sybkhr dzOteH " W
Odz" dzH " .

MM DO Off)@ezOEZ Olsis ' Ed3" 6 MOdzs- dHdwmr dz |
HD Iz tH geeiz] Is@ WBudBjifif’ § jdz HJ BOMWYMY ls'dcd D i
B3d SIs BODHOtdZOdB30dzOte" dzO jdzG " L ' dzH " . 10
zOG jto! dzj to " 27 SHEQA] IzHIS T A D dzlg BB 'O Y d € Y ld2
B Sy """ &z € hOteOdzOtc HDMIslNtcey O dzZOdzHT
HJ dzOlzdzl Y —dsDHJ dedd s’ T WQde qyelscmim Is" . ¥ Did&Y
s"tcD" HOdz N " dzr YYOdz Is" d&zZDO IsD t6BCdjjhdzjdi ° BBidDI-
Cfdzdztsa(Duq’WdszYL Jsw 'fn " mlias gzlicH @.

116" dzg SOUHO HJjdmOkzd ¥ mMOylkOkz Isj ¢
h jClsj dzdzj 2 1" sdz OY§ OtOlslsry »ybpdai §Mdrnrt
[ iSIbj{ ooz Olsls' kMG - fazsqw dr v Hj &zMOk &
Al § fIsj 6B OWHBHaAE@BO Ot jdze ' L " dzkzH j .

Clsy

AdWtcdzr v Isjrdesdzsedw dzOte Otey r dzr sykzhr dz
f %Ot {sdg'jf§Qde'dzj te¥f d Isideddm Oz dzr v Yy f
J HJjdmMOkzd ¥ MOYlOkz B' d &3 Bjtclz { tot
gqwadzry dbHJdzdj s jud®.IsT O L B O2 dzOdz" Ml
D' todzj eH' MOdzr MiIsr 6O Yy OOMOY :
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[ Y4 dz6' THsDOB'dHOjIst j dz 11 2 dzj " d3;
[telsO oo c@dd IsOL Odz" Y ;
MVIiml m TODdzr dgd dzj ¢ " L ;
Mmm OOfiibdy @d3j Isls' € ybpdzj """ BH'" Y IspteBdj
DOL LSOz Oydw dzr v ybpdgy CjnhjdzH' Ispf
[ IsOtedrd HOMREZ dmoilsdy M dHiy BlI G dz¢g*
Bjtk Yn2jifm" d' w BOMIsT BOD" IsOter dzf w B ' t6°
Zjls d3j dgdzj S jIslsjtc Ispy tedBjMm" : HJ dMOEkd
d dedzw derlgfi"C Isj f Isj ¢ ° Hj dzZlhOkzdzr v dGoHjded j Is
3 Bjtk yn2jim d w B Qfifwell-beind) &t GcaootzH O te
s

jfsjc’ OdOdH’Y f§jd MOkd y) yODdHOT

A
Cdzf
J &

B
(f

1J4JG LG spm" dzn j o'
ctagj SIsjflsj HJ] OO zO@PKROEZA dzH J Isls' Is
4 OB OY CgMmilsim" dzj wWdLdsodz y BJ dzfJ dzH '

YSLOOdz i L &2 Mlsjte® (moving breaks) J dac

¢m KoL " tef stsdzr y BOY'" dzOkzH O, sj ¢ g O2HO
ctsykhr 3" dz MO2r dz ds HdyddzOdz" v Y bpdzaj 1§ M
A

dzdzw dgH W sy kzhr dzOter dz" w W dL S Odzr Y XD
HJWGEj2' [IztGBt]’OHODf J VW Y00t CetfmjlsC " h|
T "yrd@3H" Y ©©potels' §f fjidz 3OOy Cjteh " &2 € Oty
B3d SIsj fIsite’ dzH J HJdeI]OIZerY @Y @sdD 2y Yd§D HBj @b drA
UL J Gy OMmMOHT . [T MOdzr sykzhr dzOtcH™ W  EL HJ
sSOL Odd@®B2'Hdz jwB JSCCj, YOOy Cjth ' dz €CJj X Ddzj
fis OBRBOY IsOdzld ( :HPe DT k u) OlslsT fopdz BOts, ts C
Y'"dzgH T dzr OF B O @dzipH ™ WO BOWT L T N22tejlk
Y d dz0dzr MlsOteH O Isr dz' M O dizlz Y Olsls™ Ok dzOte”
ElsC' L " dzJH' . rOf sdzd W H O -IsHpjtedgfifQ z dgr11Y2 jdEp Hdg' ded Jlsls
O 2 dzO dzD O dz, Oz o3 S tspPhy &BEBOO EBJj & &H
AComprehensive School Health Progcamil 2 j )" . dd3j cdC O HD"tO
B4 SIsjflsjc HJ dzhoOkdzr vy MOyIlsOkz yu2jm" ¢4h,
spteBdJ M’ d3j dz M stcls MOBOYIsOter d3 dzH j Isls® ¢
ipte d3j ity d@inedSd dzj gOfip, A MdEf Glrakey v
CeEtemijllz yYrLd&jls’ HOM -0 @&@izPBlz M dz@is cdjeds | |
Campaigne Olslst OYfOtOlslstr Yy BODHOtcdzOd30 dzO t
1o0Isdy M " dzHj Yykhr &ZOtHT™ W EL HJ d2ZMOEZdzr O
LdWdzH"™ DHJjIIsjteH' W OdzH'™ dz Odilz CHsjdRsaEG jd2v dzf Wi T
dzj zd3d sls® € H J dzm Ok dz5 P §z0 Hikda&dpprodgetingy scheol® tc .
"y e iZH OBOMr " MCj] OMEHO. [ OYMOIlr tykhr
SOORBODO Y O0kOfIsT Is" kOO twjls' dzHj Y Odzr fIsOMmLk
ducation) spy ' tedB J ' fECHPhoo@BEEEIOHEXE dzO A3 P!
dz¢ * L ° dzec j dz. 1 OzOdzOte ELHjt" d2 W WdL S Odzr
27 dzH Ote 3 dz Y tsB OdzOte Otcy r dzf HOZ" ISOHT .
Codzsedwdz v, fMmMdatdzsedwdzr ¥ Xbdgj Ddzjlzd3j |
Uisiifmls® § ydgbtegzwy BOY'" dzOkz Y bpdaj ddedetseo Oydw
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ststcj WHO HJjdMOEzd Y MOy Ok B'dz d@g BJjtok
d dzdztso Oydw dzOtgaddzg dz " h IsOMmy Odz. [T Odz sy kh
Bpdz' By slsjtc 1 dzj ClstetsdzHT H | Z2Q@Rdz0O® o34 dzj b ©
sdzdzO2dz BOY'" dzOEkHT "2 dzH O fif lsisClc © © dgd dzOdcO dz8 6
sYkh'™ &zOteHr w WdLdSOdzr vy BJ dzfpj dgH* dz' ¢ E dzh
Otc dzOdz0 Odz V R -lsjiojddgd dxsdsedz@c? dg dzc * L ° dedi jj dizfy Oz AL Jy
MOYIlsOk oj dz2 ydWtcdzr vy B' dz' dzgdz' w Mmddalsj L

r Odztf r Y Bter Ist dzgh ' &zOMOY , hjls JjdzHjtc IsD)y
stcls Oy BOD' IslisT BO2YOEZODO BtSdzOHT . 1 j dzlM Ok &z
¥N2iMm d v Is"wOYIlsr BEd ¢ . AdqLdJSOd&z'Y BJ
si v CEV' &z ©OezRd@jcH &3 dz) g By BddgIsw O dzlsi'sdy Otc

NDdzj (Jdzdzse Oydwdz'y ypodzaj ydwtedr y Njh" dsH ]
BOD' klsOkzDOdz. DO’ IST dgH’ &zO@2 € jdzj, &BjSIsjq
N2tcjikdej ¢ B' o2 8 Bjtok MOLOMr d@ w j &jf, 8
[ ZMOE@HPE ' &2 W jw BOMIST y'dgH' dzr OF ,
dz D02k Y" & MisOter j Clslshlspdzje ®Rls @&zt dda
ER t¢ MOdzs' dz Y Odr §lsOfmisr ek, 3 iSj cdedj dz
YELOOd ) BjdzhjdH' & ¢' dz Otelslsr tolkasj b Hzj

SYEh' dF WOWOdz HOBET dr W dzgjc' L' BBdr § lsOB"
CEtefMjlsCjdgHj2, HjdmMOkEd Y MOYykOk &pMmj dj i’
iy dze CjLjWH] kOBdOOLfjd n2din &
Jdzdzso Oydw dzr ¥ N pdzjte yf®igtir v tebsdzfyj dzuf j . o &z
( A ddedzv dzh d v, r Of sdedw, b5z, s OdzOH O, S st
OB Mls iy IR &z’ ¢ fjdz YSDOBdZ W YOl k' dz

SYbEh' d&zOH™ W Hj dzhOkdr O &z MOY Ok d3j di f O dz
CjjzjC ndzsls' W tekzR Odzd b dzj WrdjLod S Oy dzHted
BsdzOM@O®OdHOM &z BOMh r dz YYO OkO ls' ' f,
HjdhMOkdr ¥ MOYlkOk dpHjddjls' &z Y Od flsOfmls’ &

1 O2HO®ZOdz" D Odz pHiBdJjIslsj to

195 0L OYifjlshiediz B dzd ¢ O dzf W ¢c Ui 'oMls@ddOZz c Q@2 & .

2¢cr J dzgMOEZzdzr vy MOYIOEZ MOdzOMr dzH OO d3j dzdzy
(20202030 359t )P dzMOEd ¥ MOYlOk o&dddhisted’ ¢

3rindz MYy SO Isjf tykhr dzOter dz" W H jidzM Oz c
O zdzOIsr : t OzOdz, 2021.

AVEdZj G dzso O, ¢. u OO Obzis™ B Eidg'j t OpBdzls (<"
yopdzgfj tmMdrbdztedy Yy ktedzOdzr , ~ 2, 2022.

50" MO, dztwa O 1 OMlsOkr " &BjSIsiflsj HJjdMOEA
Y BdzH QudZzdr' [ g teOL 59 Odzed 4, ~ 5, 2020.

6cBH' dzmddz@ j HOGtSGd S Odz' Y NtcH ' Mlsj syfzh
MOk dzr 0Or dz MOYIHAERZOIS dzH PO L.OY Ekdzdo jtedIsj Is®

702 BOdts.o O § demOkzdzr v MOY IOk Isj - dsdztse W
¢ MsOdO: 11 r+11, 2022,
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8l Mj BJtedzOW tstecOdzdL Oydw LHLOO BsAtceOdzj d
Initiative.T Geneva: WHO, 2021.

9 OECD (Organisation for Economic &peration and Development). The
Future of Education and Skills 2030: Health and Welhg in Schools. Paris, 2020.

10 Finnish National Agency for Education. School Health Promotion
Programme in Finland. Helsinki, 2021.

11 Ministry of Education, Japan. ShokuikuFood and Nutrition Education in
Schoolsi Tokyo, 2022.

12 U.S. Centers for Disease Control and Prevention (CDC). Whole School,
Whole Community, Whole Child Modél. Atlanta, 2021.

13 Canadian Public Health Association. Hegtftomoting Schools in Canada.
Ottawa, 2020.

14 UNESCO. Global Education Monitoring Report: Inclusion and Health in
Educationi Paris, 2022.

15[ dlseadllztseo  Histetso 4 jMBjtej O8N d]j Is § ~ dats dz
ftesyJgihmy ¢S OHj BJY, 2020.
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1. [. 80OBT" oy Odatse O
[ OcdMmistcOdzls, ¢SOHJBIS [(.¢. 1MCjlstse Olsr dzH OYr
IOLOYOdLRH 3.

[ OYOzOH O BO2wOdz Mist t6" §f iQwE izl wz] &2 , dzjng
f O2" d3H Oz H'T sY'" Isk Y sdzH Oter YOtcOMmiIsr ter dzO
BO2 d&zOdz" Misr to { ME2 d&zj HODH' dzOter dz H O Is
Dtey ©O2Mmr Mr dzr w Jjteg Chjdz' Clsj o' dg o @k dzO zH d
sOdzH ©O2 sIsr " ff, BXOtH'-sBfjvdy tszedz" W Mis dzO d3
Y OlsOte, ROy OdzOdz' W &BOL RBGlidz" dzH O sy ' sz B Oter fi
SO M tdzdO&zOtH™ W Islitcdzj 6° GCEtemjlIs’ dzH " .

vt 2" dz mpMNORRHREOEz Misr e f ME22dz k2, DWGE' a3 d
ME2d&zj ZH® HO® Iskz.

4SSk YOmMr d&zO HJ2 " dzc° BOd&ZzOdzOtH" W B O}
YOdz f sOfdsdz@stizH ' W Is" dzh ' € H Oz dzr W  dzj 6 °
sOB " dzOH " . I"dz d3 dgHjIsls' w IsOB'" MisT N IL
slsB O dzO@, Is' dzh ' ¢ BtlsOfm" dz'Oulz i@ @Mmrjded,S
d3d dz B J dznj dgn " dz' ¢ ° dzj Is' CJdzj 2 BO2dzOdz Mls
Yltee' L dzjls'" dz Is" &zh' € IsptBdjdz' W BOW' L H
Isd ' m.

1 02 &zOdzr mMis' o if dzPedXdD)] 2L OWH Ote" dzO 3 D dzj
Ztc zOdzOtcDO® B OO dzOIs' dz, “hgt s"IsOmMlsOOr d3
BOL d3"dzH" ¥ XY O0" dzgOdz BEdzh j CIsj dz' {, EL OO
Is* dzH " ¢ Is"IsOMmIs" Yy tjls' dzH] Y O@OMEOWr dzOW'" H
DWe' d3j dzj miz, Mtej slsjte dsj dz 527 dpte jySsjOddsiy |

L G
d G
"g
,

r

BOWG! Mr dzi® YlULjEj OMOHT. 1vd ikl d&jSls,
V' todOter , Midr W 'h ' dHj BO2 &Odr Misr o § ME 2
SOB' ZOH' . LOP QR EfzH ' W jn @tz 'dj Gz DJIW j & j

BOZzOdzr W E2dz0Okz yOB ' dzjls' dz' W HOMBz"™ d&3j dz Yy Ol
Dtej Cils" dg W ClitoHjdzjdelz® 5y dz 3 D dad -YOQ@ lskzOdADA) !
sntcdzj o' dz' W Cjwjs ' dgjjdz Isr 0" L B O2 dzZOdzr Mmlisr
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1 02 dzOdzr fist ter f ME 2 Yizls "B OHIDAEE "wdz" WO dy " tc C
Bsdzr f IsOB'" dzOH T . I dgr &k3j WG jtclz BORZODO Yy "
Y Otey @ls™ dzOfp % OMOLEDO, EL MJj-OY i3 teilsqz’ ) Jsls!
YO)dIsls® OYHf OtcOls OdzE0oO Hlil BL tdedzh * § OB O@PH '
BO2 dzOdz" My Odz dipls’ dzH jtc Y " tcOMmiIsr cZDO N2tcjls
dzj 6" L G S2HT Oh 2 -GiYOOodgDd IZ0dzE iz, OBBHzH PBE )
BOW"T LHT BB f IsOB"™ d&zZOHT . 1 02 dzOdz" iy Odz § *
BOW'T L' HERlSOHEsditc ME 2 dzj BHJ G d dels s dzOydWw d:
YOdzr fIsOfplsr oz d3pls' dagdz" W Yy "ter dz" dBH T Y B ' tod
YORISOBROMR]L jIsj H®

Y OtcOIslsT Bjtelz IspfMm' dz' dzgj dzj d3j My B OW dzH

Isiltedzj tc* O)'" tcOIsr dzOH T : mMdf OlsOlz, BOWMHOE
HOM" Iskz Hh'" dz OlOdzoOdz ME2dzj &3 Islhtedzj to' dz
YO®BIsSdHT . HE2dzj ZH' HOMr BlzdzH BdgH W dz® @R dzO dzlj

B3y dz Is"IsOMmiIsr O mqwylr MO OdzOte" dz HOM3 sk
HODH' dzOte Codiglzz dzd S Oyd w dzr y BOD'" Isls" dz' Y
Y"ter dzf d3f d3j dz X D dzj s dzH " € Y "t OdzH Otcr dzr W
Jtog €hjdzj dzgj " .

sdf OBIEOEMOdzdzr ¥ Odz" YIsOdBBOMT 3 dz Ol Ok da
dz' O dzdz" W BJ dz¢ " dzj o' , YOmdJjlsj te' mMdq Ol
[JSIsjdd €] HJ2 W dzc Yy OfMmilsQOT BOXZOkZOttD O 2T
mMktej Islsj teH sSdzOteH " W dHjVviegddAtoH "5 HIODB
Y"B'" dz@ MlsOter dz, OHOAZH OtcH' MY OISOEZHT 1N 2tc]

1 OV dZgHfie¥ly j sls" w EOY "' Is BB2Tr dgh O HOBEZ" d3gj
OW dzgH Odzlzr . 1 OW dzH OFH i j dzjj ds'lsL’ @' HABOREzMH O lsiz] 3
n2° dzg, -owdddzjpdztcC j 2 dzc* sy doOdzOte, CEt' o
JQlSJi]’QJ HJ 2 dz¢6' INt©dyls OOV dzHO@@D ey bpDdpdsls * ¢
tclsjcec' dz ¢ tSYdqooOodzOots, hr dzO2 7 DWe' d3j dzj to,
jtedwimr dzO OtedzOdzDOdz DpWG ' d3j dzj tc.

1 021 (gHiOlgj B @dzH Otedz" Y BO2 d&zOdz" MIsOtH T ,
"t OY IsOteH T YO®R@IsdIsr dz dpls’ dz s’ . [ JCIs
dZtedC Odzr vy 82 d2z0E, 02" 3GHOEZ, I fM" dH"  tclz, H
Y Odzf ¥ &zOlz HOODH' dZOte" dz HOM3 SzZDOdzj PN fzj Kis
simr 02" GHOEZ Isntc' dzH j 6 MEF.dzj &z B Ot Mr dzH C

r soOte" HO OBOdZOOdz ME2dzj 2 IsNtedzj t6° a3 © I
BO2 zOdz" mMisr e §f MeE2dzj 2" dzH ] OteOzOM IISNteH§ ¢
f 02" d3H Oz 1 dzj d3j dzlsils § t&° BOWdzH Ok H O, dzd d3d
1 02 d&zOdzgr MiIsr ter f ME2dzj EH' Vv ticOddzr v s d@dzn 'daBj
BOD" dzZOdz" ¥ Y 0OO0"' dz B wejtlkzej Is' Cjdzj2 BO2C
3y e jtelz BO22dzOdz Mmisr ME2dzj zH' W H" "t Misr D
Y OYIsOter dz H O d3-Csylz DAIO O ' fips@ipHED 2D 2 € j M Qszcjls
Is* dzn * € y"t@OcUHOI&@\!JHOJIzt@O 3l B3¢ © dzH G B J t6
HOd Iskz 3" dgH J Is s d&zH" € HOOH'"™ ZOH'™ W BO
Is* dz' dz' W d&zj S mMd < Odz' Y BO2dzr O" dz d3j WG toklz

B
¢
[
J
M
M
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Wisdzl Isd € Odz' Y Y"ter dzf agdzd dz IsT DL BO2 dzOdzg"
YOdzr f sOMmiIsr ez BOtr M" dzgH O BBy SIsJ S 4 HJ 2" dz6
Is Il tc dzjj scOWalzH Oz, Md {§ Olstdbsdddxic H 'fLO Y '"He'Odz" d3" dz MO
Y"tcOMIsr oz HOODH'™ dzOte’ dz H' O HsS'Z.O 1 QdeQ kROtg ELE
Cddzcjdz ME 2 dzj d3dd wOfiyll'Qez@ro3" #8206 30, me yJd
(DWyls(DdzIz"l'fr]QGZ@dzd;sOIsutchi sOdzH O™ Isd "' M.

ey jbls' € MmMkicg ' sdzmg tegf Wil Miztej Is” DVYGE' 3
Bj2dgj dzj 21Is' dz Jjtej €h § BOWOMH Od3Odzr v d3plIs’ dz «
o s’ dzdz" Wy Odzff T Y"'"ter dzf &3f &z S Etemiskzcy , sy
Is Iz tc O dz' Odzo ©Oh yr s " dz' ¢ 1] twlan’'’ € Y Bdg'tfjlHO M Is !
mMktejslsjtc BOXZOZOWGH' W Isj ¢ -Offyd {BCIsVsdgHzO ZO QHAADD
HO®R IsEDO YrLdgdls JjlilsjH". dbkztej ISIs® mMdtf Olsls
mMn2jdzgj v . ¢ dz BOWdAH OkZHT Y "tz nh'" dz Y
hr DOted3Oh r dzr Y YW dzOH T ME " dE stsdzOtcDO Mzt
SYJOOdzOteH Odz B " tc" dz X D dzj Cj2"' d BB&OIOAz
BN dBBE" dH" € BJtJH . 1 OdZOZOWGHT MmE Y jlsls® & Mk
DWGE' d3gj dzjtc Y"tOMmBOdDOODtc Il Nt ] lIsldz vy L r ylsr l<

OB ZORAISE j4z MBEjls SYJOOLOEGH' W HO®BE' d
3 ODHO2HO BOXOXOE ey Blsl BaO WH ™ dsOw "5t ddn dz
Cjlsfjdz StedzOkOMIT ez ypdaj HLH' Cf'L DWE"
BSdzz' CjtjS. ¢0lOdkOOdz HODR' O ' GROBH . E

sbtclis. t OH BBEGMMS OL © 00 CAsAstsls fdeMQAsls' ¢ Mkt lsls

sbtejlsls' SOkHOE BOr M ZHO ®&OBOdz B O&O

YOYilsls' MELHjt &id MeEL Is' €S jMmisjte' d&j dz Is
&j CMdCOd v 3Ok’ Db d&Ote yle' Lj OdOHT .

Mddetsdzgd 3 MELHjte ISOUHOEZODO HOwWwdOmM O daz, ¥noO Isis
CjLnj M jcsdasne L Hj ' PO YOD SPOASOEOLZHT ¥ O
CER) SISA[ GRO LD O C' &5 B OGO xOIr t6? [ ZOGH' B¢
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THJY M "2 iIsrter , BOdZzOWZOtGH "' YOO B tot
dz" My OdzOte " " dzOH'"™ : B OZOKZOt, HBSMIsOL, Y ' L F

1 OzZOZzOtH" v B O2 &zZOdz" MiIs" e f ME2dzj = Y OB
J W' a3y dz X D dad dzOy Ist BOY MOIsy © B OD' Isls dz
Jdzd J Is® 3 dz W tsdzj d@3OIsd & Oadz' y YIoBfr) * derHQ) Izts:
Oz’ v Me2dzjkz HJjWeE] 2" dzj Y Offg O O fs@W'H dai
H‘laiz,j(r:jdz HqHGQIsq’Q(Ddsz YODdHOdz MOYIsOl
Etcdz € "TdzB Olzp iz w YOB"™ dzH Ok" dzO Y JWwW'  dz Dte’
OsjtcdOdzH " W 1L digsydw dzr vy YO0 HO Y OD' d3gH!
OzOEZOWGH™ W YT LM Ookhr dztzOfMidz OB B2 BEYPO C o &y

[ M z02h O, BO2dOdz Misr ter f ME2dzj ZH' Isd "
H"ter i -y Ok" &GO StedzOIsO B " dzlz ' , sdz" W 34 ¢d
sOzOY sOt" dz B OZOdz W dzOyY Is a3 3¢ " deH " S Is§ te
HOODH' dzOter dz dzj 6' LG ] OdzO IsBISTBUSAOHISY.r sk dzO

1 O2HOzOdzr dzOBgztep H j Bd j Is

1 [ wdid dz0 | . byd dsmw cotstedlIs! d tsBh Ols!
200671~ 3.

2 vh O¢tse O [ .., g Is tc Iz dzd dzO t. [ . [d
Hilj2HEBSh Cdz dzsets-d3g sstsPME DS sz yf sbgse d 4§ H
HSh Csdzt dzf = GBBtOL 59 Ol j.dz' dzr Erdz Qecpdiss. f dyLdad. 2 .
2004 1 2881 .

3 usCtsdziso O g. [ . ANstedzdtctso Odzd J mew L dz
tcOMME OLr a Odeds [/ / [ shCd8 dZzOv f jHOEtGEdS O,
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4. Do Odzso O
}1.4.¢., HByYyJds, [.1. | bkdBdxodgdps jOdsh ddsHjdsd ", [Pl

0.1 O &z B30 ts
[OcdMmsEOdez B dzj & Ol dzgn OUr [ kEwOL Y udzslsr 3 &

JNE" dz6' DOROBHORZOOMz B ' dz &8 Bjtelz Cjw' f
B' dz &8 Bjtekk Ypdzj Ddzjlzdsjlsls’ C BD Wk dgd dzisdsjs
Q2 dOdzZH" . r OUO BtlsODO ¢ ' tcecjdz MiskHj dzlslsj to
D0dzO J d3g4 M, DdzJIzd3;Isls‘Q, BBDHJdzd Y Ddzd § Mdn

BOY OdzOHO B j 2 d3H4'dzIz "or 3" dzr w o Isj stedw dzr y
YDdzj BDH jdeef' W] FtocdZE pgzldz' CIsjte’ IsOdzH OdzOH T .
MlskzH jdzlslsjteH" W Is" d&zH' € yYy"L " tjIsls' dz' ¢, D dzj
OOdzOMEz Hjwey 2" Oty r dzr BJ2 &BHJjdzkz ytsdzH O
CeEteMmy IsCjdzHj 2, sOB ' Misr BJ 2 Wdgn y dzlry j g5 linis ] «
fmMdrdzte @izeOWs " otzw  dzj 6" L " dz YY" t6O2H' |, O dz
Ypdef Ddzjlzdgj sk € ddelsjeteOydqwooO Cjte' DfMj &
Q'tG'GlZ'dZYCfrdZHOBGHr.

s T2 dz2 MMusjjds:' € 0 MmlskzHj dzlslsj to, BJ 2 dBH J C
BbHjdzd BJ2' d®BHJ dzkz, Y SO0OtDr B' d&' d&3§, =~ Odz' Y C

7d.
MmMOdzr Yy OteOdz" v B ' dz' d3 B Jjtelz OOD" dzH Oter dzf W
WO Bl diEC " dzgH " Clsjtc D0O0dzO j osj iy, Mmtsde
Odzr f CjdzjnH" . dlskzH jdalslsjte EL jdz dgj dz Ist fy
ster dzH Oz d&3j dz YGISO'[G, ¥ OV B Odiz®dd Js@ds OYOD def0 D @)zl
vd ¢ G)QOHJdSCf dz' OHOf IsOydvw JjdiifMm, bDdzj Zd3j ls
NdIs' Mis' ¢ daj ls‘Q;dzJ? pfMmjtc JlsjH' .

Berry (1997) BJ2' d&3Hj dzznH' ¥y OwO d3DHJdZ(
Ddzj By Isls® € ypdaf tMdreBdtedwdzZ v ELGJ e’ Mis,
Ward d&Jdz Kennedy (1999) B sz O, Ddzj Zd3j Is|
CldgH j dz CIs 3" dzH j Slp lcH "t tsicdzazy OO dzp @ I8 OzH
Y"L'teybls' &z €, pdzj g sls' € ytsdzh Ok Y bDdzj D
sOB " d&zOH" [ 2] . [fr Ik "tDrHO, N"MjlsjdH' ¢ Mmisl
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OCOHjBgW d ¥y yjlk' M’ C-OFY @GslyMdDEkISE G TOY
Y00’ Yk St dHOL' &' U MisteOlsjedwmr d x4k

s'te'MfjHj OOY El' dzcjdgHj?2, BJ2' dBHJ
sjstedWvdr Yy dagjcE  LHjte &jd Ddzjbdsjlls' ¢ D H
usdy Bjdz YOO, Bj2' BHjdEH' W jjChjd SIs
Oy' & CEtMmjl' dzj H'

1j2 &BHj dlz &D M dzj i’ 5" ZDOdzr W ¥ QWO
Ddzjbgjlsls' & fMdrsdsedwd v ybpd  &DHj dzg
ClHHjd yY"srdrf Bsd § kOBM &ZOH' . 17 dzr &g

StelsOdzr v sSOkzOf sOter d&z0 d¢J d3H J dzz | 3 Mp dzj B glzls
YOVWO BtelsO Y ODHO2" dzZHO ylLjG6j OMmrtwlkz yosB' c

Berry (1997) OCCkzdz stcOYdW dz' v BtsHJ dz
B3bHJjdzd ISOWHOE MlstcOIsjedw dzOter d3j dz B ©O2 dzO dzr
dstsH j dz! tcjIs' dzHj Y OteOMmisr tor dz O, OmMmd dzd dzv
StclSOHO Istsdzr v bpDdzj 2dgj Islsj dzz Weey d € J g flac K'e n@ ¢
JwBjSClIlsjte' dzH j BJ2 BHjdzE DdzjEzdjlsls' ¢ dDHJ
Oty dzr Y OtOMmlIsr tor d&zOHT [ 2] .

4 5 dzHE2, Kim (2001) ¢cCross Cultural
BJ 2 d3H j dzzH' HLH ' -EM" L cp®BEEZ &3 bz te'Lf)'dz tcj Is
Mswipf@ ' dBEMEHZEZ yds dz' a3y dz B O2 dzOdg" MiIsr OH T . C
DteB ' tc Ydr dzH'™ YIsT j Wi st iZ0 Osixdz'yw edydzd jozgzd "y df o

DOL Ligds'lslsj zdzj teH ] d3pHj dzad d dzlsijQigayj S"sO ' (dg u
Jtwj&hyjy d&pdzej dJ. Ang Ybdzg Van Dyne (20
Bslsdo Oydwdzr Y-y yardyi Isrdy’ dij s 3 tsdzj dzlslsjte® N j e
YOWO tstelsODO B 2" d3H j dzz HlddzjdgeH' jog' jodz d 8Q te Is Ig[r
OdzO OdzH O, BJ 2 &BHj dzkz IsJ G fmr tolsy r BJ 2 ' d3H
BDHjded j sOtcOdz" ¥ ELOtO pDtoj CJjls YOB' dzjls® dzg' v

rodzfr O&zoOdzH O, Isjstcdwdzr v dBsHjdzr Hjte h
IsJ & 18" dzh ' € dzj A3 MJ Ddzj dzjIsls”™ € W OCIBcdzO!
BDHjded Y"dzgH™ dzr YIsOte IstcOdeMW stedsOydw iyr 3 b daj
CghjdzH® YOtOMmIsr oz YO jIls® 6" d2 SeEteMmjliIsj H" .

ZJilsjdzn®" € MmlskHjdlslsjteH' W DpDdzj 2d3j Isls® € Y
YyY"prdzrfm esdzr f IsOB" d&zOH'" Yy pdgj sz Is" dzh' €
3D H Jjdzd O2" ted3Oh r dzr v mMdwylsr WOCIkttodzOtH'™ W

[5].

1t dgh " Hjdg, s dzH' € BtlsO d3j dz € tsdzd3lz dzd €
BOt! jto MlskHjdzlsls' W bpDdzjzdsjlsls® € B O2 dzOdz fy
Y¥DdAdejL-Edz" CEtMillk dzfj CJjHjte' Cjdzls' tojH' .
YU'Lrtejlsls' a2 ¢ fjdz d3spbHjded B2 dBHj dz2  H j W
BO22Y Odz0 O dz: Q0" dzh " dz Is" dz' dz jJt6&¢ ' dz d3j WG] tea

Ddzj zdzj sls* € ddzlsjctcOydwimr JjHDE' to6 YtSD00Otr |

( € dz" ' H ] da, Ddzj Ed3j Isls' € yYBdzH Ok d3j dz {1
ftesyj " dw hHhjhih' C 3y sdzj dzls* . Ldzd o j o
B dZlststcdzr Y B ODH OtcdzOdZO dzO ts, MlskzHn jdzlsls®™ € Yy C
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C kB lsOter flkhjdlsls' w »0w0 ©tlkOHO EeL ' dz

¥ ODHO2 Y OMO2AHT [ 7] . cdzj Edgj Isls® € B Q2 dz
SYh Oz dzOdzz DO, doHjded h ¢ §jdz OCOHj di3dW dzf
B BS ° dz

nh ' dzgh) HijgaH jdzgd Y Oh T yIsr ¥y fjda Y"dgH" dz
MlskH jdalsls'" w BJ2"  d@3GHj dz' dz Sl tcH j dzj dgH ' t6j H'
mMp2¢CJj Mm, nyr dghr dznr Yy 4 dz HOtOh T dzH T YV,
BJd&e' ' M LH Clsjdz YOz HjwEy2'® Dtc JjdzH ] Dt
BDHjdzd J sIs' W destcdzOzOter dzO B ' tols' dzgH jJf d & j d3t
sOROY Is ©Odzlz , sYkz bpH' Misjtc’ , ZOyrilsyo CELY
MOEZOEZOteHO® Odg' v BO2Y OkZOH ' .

HBsdz d3j dz Y Ol Ots, Mlskhnjdzsls' v Ygzbig & O&zy Y |
MlskH jdzlslsj ted3j &z Ot OzOMiz, o  ddaiZlaliCidad’ O Yd@)lst
Bj2' &BHjdkEH' W djc' L' SetMmjkC'h' Bd § *f
yDdzgj ®@DHJjded COf dlsOdzui3CY dzif Oz Bl ®fE"™ dzO 1 d

Yt Ist dzH " Doz zd3y sIs* € Y pDdgj dBDHJjded -BJ 2°
B' to ssdz" YIsT cOIs" dz2 J ¢ ° ftoesyj MMm. vd’ d3H '
s" Oy IsT dzr Or dz Y OdBlSOBOM' L jk'f§, OCOH] d&]

3D HJdzd | OO de'dB j Is" dzDOdzr w Cpofm"Bd YyDdaj .
Dtste’ IsT .dzH T
Zidlsjan' ¢ mMkzHjdslsjtH' W YOWwWO B' dz' &3 B |

Bj2 d&Hjdkk' YOL'tte' ROd YOwOd ¥ B' &' &5 B,
5OB" &ZOHT . 1 j2 ' BHjdkE SjS OCOHjE®BIWd ¥ IO
NdS&d " dzdDOd W pdzj 234 YiNdS 5 dzE30div dady X D d
CeEtfjlske) NBS dn' ¢ Bjtejls' &z SEfYOBOk
Vittlsjbdzjtt CetmjlkSjdmj2, kOBr filst Bj 2" dgH
BoHjdd ¥Ddaj Ddzjbagjlls' ¢ CdalsjCMmisfjdz Ist D
BDHJOeOd ¥ HOOH'™ &zOts, Ddzj ckj sk’ B ' Yots dizj O
ELOGO ptjSjllsjMm' §, Msknjdsls' w y0WU0 Gtk
ML ' dzz’" dei "yY{JfOdz jIsgH" .

Cdzj ERBBIGIQ GhBH j &z sk jdalsls' W 3 OWO Bl
ddzls j ctcOydw fir dg, BbHjdzd O2" tcd3OMr dz' Y IsOtcD (
[DHjded Bj2 BHj dz BtsdZM O, MlskHjdalsls' W ) OWC
YOB'" dzH Oz T sSdzOtcH™ W Gl dzH j dz' € Wz Y Isozy Otdzif B g
Odg' YsOdZOHT . J1v"d jS' OMfjSlk' &2 w EL OGO
Ndls' Mis'" 6" dzj DVOdO J-BEMOY Mz EHazsicdrydz" YE d
s Cjdzj?2 bpfmjte jlsjH'.

Htsdzr d3gj dz Y OlsOtg, BJ2 dgHjdzz N HJjt" M’ f s
ftesyj MM BB IsOB" dZOHT . dlszHjdzs »OwWO
spy " tedBj Y ddzOYIsOf, Ddzj Zd3gj Isls® € x j dz' dzj to
BJj2 HJ &k MbttOlsjedwmr d H@HE digdsHz'H. | dlsfis™ wis !
HOBEZ IlHjt' " d W, d&bHJjdd]jlsOtcOdzr v ¢ tsd3d3lz dac
dgdzls j ctcOydwimr dgr w CetemjlsC" h* Bsd §f Odz0O dzC
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r soOte" Yk Ster dzH Oter nh'"d "dz ftetsyj i
o dzc 4 d 4 . DHOY IsOyYydwdz' Y BODHOtcdzOdZOdzOtcH T
stcj dz2d dzGIsj tc, Ddzjzd3jIsls" € yYBdzHOEZ Y12 jMm dz
jdzz dz N j W dzH sz &I B isdzm | eZls sB ey zE H ' H Ot
Fdzdo jtemdIlsjlsls' w S Odz' YOtcOdz' Y BJjHJd dz Otck
BOMYOkzOoO ypdzj Odzfr YE fttsydMm d xjls' o

HBWr dzH O, hjlsjdzH' € MlskHjdelslsjtcH W Bj2°
Bjtelz MOwWMOIsT dzH O, OC OH j &3 W dz' Y ¥ s Otc dzO
BOODHOtedzOBOd&ZzOter dz Y"tkHO &GOWr LH' t©Ed OlyC
sYykz yjl'fMis' ¢ dz Otclsilst tocH § dzf O@Or Wls2 W3Ok, o
YOOy G jteh ' dz' ¢' dz X D dzgj fmdrtsdzcedwdzr v Is"
¥y ODHO?2 Y BOOter B' dz' &3 Bjtolz d3j € j d3j dzj o' dz
MiskHjdzlsls' w 3Ji1CJ EMk" d w IssO0r Mkr dzO o3Il di3€

1 O2HO®ZOdz" zDOdz DHiBdJjIslsj to

1 Berry, J. W. (1997). Accul turatio
Cross cultwural Psychol ogy.

2 War d, Cc. , & Kennedy, A . (1999) . T
Adaptation. International Journal of Intercultural Relations.

S3Muzychenko, Y. (2025) . Personality
moderating role of cross cultural mot i v

4 Xiaofang, W. (2025). Sociocultural adaptation of Chinese international
students in the United States and its influencing factors. Frontiers in Psychology.

5Gul Rai han, M., & Sandar an, S. (201
of International Students at a Higher Learning Institution in Malaysia. LSP
International Journal.

6 Anderson, L. (2022). Languader of i ci ency and Cr oss
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7 Kim, Y.Y. (2001). Becoming Intercultural: An Integrative Theory of
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ADVANCED TECHNOLOGIES AND METHODOLOGIC,
APPROACHES FOR VIBROACOUSTIC CONTROL AND
STRUCTURAL HEALTH MONITORING IN CONSTRUCTIC

Sh.Zh. Zharassov

PhD, Senior Lecturer, L.N. Gumilyov Eurasian National University, Astana
Ye.B. Utepov
PhD, Professor, L.N. Gumilyov Eurasian National University, Astana

A.K. Aldungarova
PhD, Associate Professor, Dean of the School of Engineering, International Educational
Corporation, Almaty

This study presents a comprehensive technological methodological
framework for vibroacoustic monitoring and diagnostic assessment of building
structures. The research investigates the physical principles of structural vibration and
acoustic response, develops mathematical models of wave propagatiostinatmn
materials, and identifies key diagnostic parameters that are highly sensitive to early
stage defects. A systematic methodology for data acquisition is proposed, including
sensor selection criteria, measurement procedures, calibration technanes,
algorithms for processing and interpreting vibroacoustic signals.

Experimental studies were conducted on a monolithic reinforced concrete
structural element under real operating conditions. Controlled scenarios, including the
simulation of cracks, load variations, and Ressonant excitations, enabled the
acquisition ofrepresentative vibroacoustic data. The recorded signals were analyzed
using spectral, timérequency, and statistical methods to reveal characteristic patterns
and deviations indicative of structural anomalies. Comparative analysis with regulatory
criteria and numerical models provided a reliable basis for diagnosing defects and
evaluating the technical condition of the building element.

The practical significance of the proposed methodology lies in its ability to
detect subtle structural changes at an early stage, improve the reliability of engineering
decisions, and support the transition from periodic inspections to continuous
monitoring. The integration of vibroacoustic data with digital platforms and BIM
environments enhances the visibility of structural performance and facilitates informed
maintenance planning across the entire life cycle of a building.

The findings demonstrate significant potential for further development,
particularly in the areas of artificihtelligencebased diagnostics, creation of digital
twins, and reatime online monitoring systems. These directions open new
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opportunities for predictive maintenance, automated defect recognition, and advanced
structural health monitoring of modern buildings and critical infrastructure.

Key words: Vibroacoustic Monitoring, Structural Health Assessment, Signal
Processing Algorithm, Reinforced Concrete Structures, Digital Twin Technologies.

Introduction .

In modern practice, enhancing the reliability and safety of buildings and civil
engineering structures has become one of the key priorities of the construction industry.
Increasing urban density, the growing complexity of architectural designs, and the
introduction of new materials and technologies require the use of more accurate and
responsive methods for assessing the technical condition of structural systems.
Traditional approachésuch as visual inspection, conventional instrumental
diagnostics, and pedic testing often fail to detect hidden defects in a timely manner
and do not provide sufficient capability for predicting potential failure scenarios [1].

Against this background, vibroacoustic monitoring has emerged as one of the
most promising techniques fatructural assessment. This method is based on the
registration of vibrations and acoustic signals generated by external loads or by internal
processes occurring within construction materials. The vibroacoustic response of a
structure contains essentiafarmation regarding its integrity, stiffness, the presence
of cracks, delamination, and other hidden forms of damage that cannot be identified
visually.

The growing relevance of this technology is driven by several factors:

1. Increasing requirements for operational safety of buildings and
infrastructure. Continuous monitoring systems enable rapid detection of critical
changes and help reduce the risk of structural failures.

2. Active integration of digital technologies and the snmaiding concept.
Vibroacoustic sensors can be seamlessly incorporated into 10T platforms, BIM
environments, and digital twin systems, enabling uninterruptedtinealtracking of
structural condions.

3. The need to monitor aging building stock. A significant portion of the
constructed facilities in Kazakhstan and worldwide has been in service for many
decades, and vibroacoustic techniques allow early detection of degradation processes.

4. High sensitivity of the method to micefects. Even minor changes in
stiffness, the emergence of localized damage, or variations in thé straissstate are
immediately reflected in the vibration characteristics of structural elements.
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Figure 1. Example of sensor installation and data receiving

Despite the wide use of classical diagnostic methods, their practical application
under modern conditions demonstrates that they no longer fully meet the needs of a
rapidly evolving construction industry. This is reflected in a number of systemic
limitations that directly affect the accuracy and timeliness of structural condition
assessment.

Existing approaches to evaluating the condition of buildings and civil struictures
such as visual inspection, periodic instrumental measurements, or localized non
destructive testirigguffer from a number of significant drawbacks that reduce their
effectiveress in real operating environments [2].

First, most traditional methods rely on discrete observations, where inspections
are performed only on a scheduled basis or in response to visible signs of damage. Such
an approach does not allow continuous tracking of gradual structural changes and often
results in missing the early stages of defect development.

Second, these techniques are significantly constrained by the human factor:
di agnostic quality depends on the insp
accessibility of critical zones, and subjective interpretation of results. This limitation is
paticularly critical for tall, complex, or hartb-reach structures.

Third, existing diagnostic technologies primarily provide a localized assessment,
targeting only specific elements of the structure. They fail to offer a holistic view of
the building, including the interaction between structural components and the
cumulatve effect of operational loads on the system as a whole.

Furthermore, many conventional methods require extensive preparation,
equipment shutdown, or partial suspension of facility operation, which increases labor
intensity and operational costs. For active buildings and infrastructure, such
interruptions signitantly reduce the practical applicability of traditional diagnostic
approaches.

An additional challenge is the insufficient sensitivity of many instrumental
methods to small or hidden defects. Microcracks, estdge corrosion, or localized
material degradation often remain undetected until they evolve into critical damage.
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Taken together, these limitations clearly demonstrate the need to modernize
existing monitoring practices and complement them with new technologies capable of
delivering higher accuracy, responsiveness, and continuity in assessing the condition
of civil structures.

These constraints highlight the necessity for a more comprehensive and
systematic approach to structural condition assessment. This, in turn, underscores the
critical role that structural reliability plays in ensuring the sustainable development of
urban @vironments and the safety of the population.

The reliability of buildings and infrastructure ifummdamental prerequisite for
safe operation and directly affects the quality of life. Regardless of their finction
residential, industrial, transportation, or pubfituctures must maintain stability,
strength, and serviceability throughout their entife ¢tycle. Even minor deviations
from these parameters can lead to economic losses, risks to human health, and erosior
of confidence in engineering solutions.

Contemporary operating environments impose increasingly stringent
requirements on structural reliability. Continuous Vvibrational loads from
transportation, mechanical systems, wind and temperature effects, as well as the natural
aging of materials, graduglreduce the performance characteristics of structures.
Therefore, timely assessment of their condition becomes not merely a technical task,
but a critical element of public safety assurance [3].
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Figure 2. Concept of the sensor monitoring

The importance of structural reliability becomes especially pronounced in
conditions of active urbanization and increasing building density. In such
environments, even localized damage to a single structure can trigger cascading
consequences that affectjacknt buildings, utility networks, and transportation
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infrastructure. This elevates the necessity for monitoring systems capable not only of
detecting defects but also of predicting potential changes iFbleadng capacity [4].

In addition, the reliability of structures is closely linked to economic
considerations. Repairing and restoring damaged facilities requires substantial
financial resources, whereas timely monitoring and early detection of structural
changes allow for sigficant cost optimization and extend the service life of buildings
without major expenditures.

Recognizing the central role of reliability and the need for accurate diagnostics
makes it evident that existing tools must be supplemented with more advanced
technologies. It is within this context that the research problem anseely,
developing scietifically grounded approaches that enhance the effectiveness of
structural condition assessment.

The primary objective of this study is to develop a comprehensive set of
technological and methodological solutions that enable accurate, efficient, and
continuous evaluation of the technical condition of buildings and structures using
vibroacoustic dataThis objective includes the development of approaches aimed at
increasing the informativeness of monitoring, minimizing the influence of subjective
human factors, and ensuring early detection of changes in structural behavior.

To achieve this objective, the study investigates the most significant parameters
of the vibroacoustic response of buildings, identifies optimal methods for signal
acquisition and processing, and develops procedures for interpreting these signals in
orderto detect hidden defects. Special attention is given to creating algorithms capable
of integrating the collected data into a unified analytical system that is suitable for
practical implementation in the construction industry.

Moreover, the study evaluates the effectiveness of modern technological tools
including sensors, measurement systems, and digital platfantdsexamines the
feasibility of adapting these tools to the operating conditions of various types of
structural systms. As a result, the research aims to develop a scientific and
methodological foundation that enhances monitoring accuracy and supports the
introduction of innovative solutions into structural assessment practice.

Having defined the research aim and the key directions for technological and
methodological advancements in vibroacoustic monitoring, it is essential to outline the
outcomes that characterize the uniqueness and scientific value of this work. In this
regard the identification of scientific novelty and the contribution of the study to the
field is of particular importance.

The scientific novelty of the research lies in the development of an integrated
approach to vibroacoustic monitoring of building structures, combining-cdie-
art measurement technologies, advanced sjgmmalessing techniques, and analytical
models br structural assessment. The proposed solutions are aimed at obtaining more
informative data on the behavior of construction materials under operational loads,
thereby expanding the capabilities of existing diagnostic technologies.

A notable element of novelty is the formulation of a methodology that interprets
the vibroacoustic response of a structure not as an isolated phenomenon, but as part of
a comprehensive dynamic system. This perspective enables more accurate detection of
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hidden defects, eaHgtage damage, and variations in stiffness characteristics.
Additional scientific value is provided by the development of algorithms for analyzing
spectral and temporal parameters of vibration signals, tailored to the specific behavior
of various types of building structures.

The expected contribution of this study involves the creation of scientifically
substantiated recommendations for improving the efficiency of structural monitoring.
The results may be used in the development of new regulatory requirements, the
enhancemenbf technical inspection systems, and the implementation of digital
technologies for structural condition assessment. In practical terms, the proposed
solutions improve diagnostic accuracy, reduce the operational costs of building
maintenance, and ensuraigher level of safety within urban infrastructure.

Furthermore, the study lays the theoretical foundation for the future development
of intelligent monitoring systems capable of integrating vibroacoustic data with digital
building models, machine learning tools, and predictive analytics. This opens new
perspectives for managing the life cycle of structures and advancing the concept of
smart engineering infrastructure.

Review ofliterature and existing methods

International practice demonstrates that vibroacoustic monitoring systems
constitute an important component of the Structural Health Monitoring (SHM)
concept, which is widely used to assess the technical condition of engineering
structures. In leading cotries such as the United States, Japan, EU member states,
South Korea, and China, SHM technologies have become a standard tool for evaluating
the reliability of bridges, highise buildings, dams, stadiums, and other critical
infrastructure facilities [5].

In the United States, vibroacoustic monitoring is actively employed in the
operation of bridges and transport infrastructure. The national FHWA program
provides for the installation of networks of higlansitivity sensors that record changes
in the vibraton characteristics of structures under natural loads and external influences.
These data are integrated into centralized analysis systems, enabling the prediction of
defect development long before any visual signs of damage appear.

In Japan, where structures are exposed to strong seismic effects, vibroacoustic
methods are applied as part of comprehensive early warning systemstigdigh
buildings, dense residential districts, and industrial complexes are equipped with
sensors that mw the dynamic behavior of structures to be tracked following
earthquakes, thereby determining the degree of damage and the need for evacuation ol
repair.

European countries also demonstrate high standards of SHM implementation. In
Italy, Germany, and the United Kingdom, vibroacoustic technologies are used for
monitoring historical structures, tunnels, and sports facilities. The main emphasis is
placed on lag-term analysis of changes in structural integrity, which helps to preserve
architectural heritage and ensure the safety of mass events.

In China and South Korea, rapid development of smart infrastructure is
observed, including networks of autonomous vibroacoustic sensors, 10T modules,
wireless data transmission systems, and artificial intelligence components. Such
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systems enable reame monitoring and provide high diagnostic accuracy even for
complex and largscale structures.

International experience shows that the successful implementation of
vibroacoustic SHM is made possible by combining modern sensor technologies,
advanced datprocessing algorithms, and digital platforms. These solutions support
efficient management of sictural safety, extend service life, and reduce operational
costs. As a result, a global trend is emerging toward a transition from episodic
diagnostics to continuous, intelligent structural monitoring [6].

Global practice demonstrates the high potential of vibroacoustic technologies,
and the diversity of applied approaches underlines the need for a comprehensive
understanding of how a structural monitoring system is formed. In this context,
particular attenon is paid to the key methods and tools that form the core of modern
monitoring technologies.

Contemporary monitoring systems for building structures are based on a set of
methods that enable the acquisition and analysis of data on structural behavior under
various loads. One of the central elements is dynamic analysis, which considers the
structue as an assembly of interconnected components responding to external and
internal actions. Variations in natural frequencies, mode shapes, and amplitude
characteristics serve as sensitive indicators of structural damage or changes in material
stiffness [7]

A crucial role is also played by spectral analysis, which makes it possible to
assess the frequency content of vibration signals. Based on the spectral characteristics.
one can identify anomalies associated with local defects, delamination, loss of
connedlvity, or load redistribution. The application of modern algorithms, such as the
Fast Fourier Transform and wavelet analysis, ensures high accuracy of data processing
and allows subtle changes to be detected even under low vibration levels.

A third important component of monitoring systems is the use of vibration
sensors, which provide data acquisition with the required accuracy. Modern sensors
are characterized by high sensitivity, low noise, and the capability fortéwng
autonomous opetian. They are installed on key structural elemidngams, columns,
floor slabs, foundation blockand record the dynamic response of the structure in real
time or at predefined intervals.

The integration of data obtained through dynamic analysis, spectral methods,
and sensor measurements makes it possible to form a holistic picture of the structural
condition. As a result, construction and operating organizations gain the ability to
detectdeviations from normal behavior at an early stage, forecast defect development,
and make informed decisions on repair or strengthening based on objective data rather
than visual judgement alone.

The combined application of dynamic analysis, spectral methods, and data from
vibration sensors provides a robust foundation for structural monitoring. However, to
reveal internal processes that remain inaccessible even under detailed vibration studies,
anadditional highly informative method is employedoustic emission [8].

Acoustic emission (AE) technologies represent one of the most sensitive non
destructive testing methods, capable of capturing microscopic processes occurring
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within construction materials at the moment they arise. Unlike vibrésased
methods, which analyze the response of a structure to external loads, acoustic emission
detects energy released by local internal defects and damage mechanisms, making it
partiaularly valuable for early warning of potential loss of structural capacity.

The principle of AE monitoring is based on the registration of short, transient
elastic waves generated by crack initiation, delamination, localized slip, and other
structural transformations in concrete, steel, or composite elements. These impulses
propagite through the material and are captured by -bagisitivity transducers,
enabling not only the detection of a ¢
intensity, nature, and potential risk.

The acoustic emission method is widely applied in monitoring critical structural
systems, including bridges, higiiessure vessels, lospan buildings, highise
structures, and facilities subjected to cyclic loading. AE is especially effective for
monolithic reinforcedconcrete structures, where traditional diagnostic techniques
often fail to detect micralamage within deep material layers.

One of the key advantages of the AE method is its ability to operate in real time,
which makes it indispensable for continuous monitoring systems. Moreover, AE
technology allows for the localization of the acoustic event source and the assessment
of its temporal evolution, greatly facilitating decisionaking regarding repair or
preventive measures.

Although acoustic emission technologies significantly expand the capabilities of
structural diagnostics, they represent only one component of a comprehensive
monitoring system. To assess the need for modern vibroacoustic solutions, it is
essential to crigally examine the traditional examination methods that still form the
foundation of engineering practice.

Traditional diagnostic methods for building structiiresual inspections,
localized instrumental measurements, and periodic tésiawg long been considered
adequate to ensure operational safety. However, with the advancement of the
construction industry increased architectural complexity, and higher reliability
requirements, a number of fundamental limitations of these methods have become
evident [9].

A major drawback is the limited informativeness of visual inspection. Surface
examination can reveal only obvious defects, whereas deep cracks, internal damage, or
changes in the physig¢ahechanical properties of materials remain undetected until the
damag reaches a critical stage.

Another significant issue is the low inspection frequency. Because traditional
assessments are performed according to a fixed schedule or when damage is suspectec
they do not allow continuousacking of structural changes. Under constant operational
loads, such temporal gaps create the risk of missing early phases of deterioration.

Traditional tools are also inherently localized: they capture the condition of only
individual sections or elements, which does not provide a holistic understanding of the
behavior of the structure as a whole. This limitation is especially critical fge lar
structures, where the malfunction of a single component may affect adjacent sections.
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The impact of human factors should not be underestimated. The results of visual
and instrument al assessments often depe
of structural zones, equipment quality, and subjective interpretation of data. This
redwces repeatability and complicates the analysis of-tenm structural behavior.

Furthermore, many traditional diagnostic methods require temporary shutdowns,
workspace preparation, or partial removal of finishing materials. These procedures
Increase inspection costs and may cause inconvenience to building occupants.

Taken together, these limitations demonstrate that although traditional
approaches remain important components of structural oversight, they no longer
provide the necessary completeness and responsiveness of diagnostics. This reinforces
the need for modernibroacoustic and intelligent monitoring systems capable of
continuous observation anddepth analysis of the condition of building structures.

Theoretical foundations of vibroacoustic control

The vibrational and acoustic behavior of building structures is governed by
fundamental laws of mechanics and wave propagation that describe how materials
respond to external and internal influences. When a structure is subjected to
operational, dynamic,rompulsive loading, it begins to exhibit vibrational motion
whose characteristics reflect its current technical condition.

The foundation of the vibrational response lies in the phenomenon of natural
oscillations. Every structural eleménthether a beam, column, floor slab, or spatial
systenipossesses a set of natural frequencies and corresponding mode shapes. Thes
parametersharacterize the distribution of stiffness, mass, and connectivity among
structural components. Even minor changes in material integrity, such as the
appearance of a crack or a reduction in strength, cause shifts in natural frequencies and
alterations iramplitude characteristics. This makes vibration an effective indicator of
structural condition.

The acoustic response is associated witlptbpagation of elastic waves within
construction materials. When a localized event o¢such as an impact, microcrack
formation, or stress redistributibacoustic waves are generated within the material.
These waves travel through the structure at adspetermined by its homogeneity and
physical mechanical properties. Variations in wave velocity or waveform shape signal
the presence of internal inhomogeneities or damage.

An i mportant physical aspect is damp
dissipate vibrational energy. The damping ratio depends on the material, geometry, and
overall structural condition. Increased damping may indicate the development of
delaminatbn, deterioration of connections, or reduced stiffness, whereas decreased
damping is often associated with loss of contact or discontinuities between structural
components.

Of particular significance are the processes of wave interaction with boundaries
between structural elements. Waves undergo reflection, refraction, and interference as
they pass through joints, regions of changing esgxdion, or material heterogeneities
Analysis of these effects enables the localization of defect sources and the assessmen
of their magnitude.
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While an understanding of the physical mechanisms of vibration and acoustic
response provides a conceptual basis for signal interpretation, it is insufficient for
guantitative assessment of structural condition. To relate measurable parameters to
actual clanges within the material, a rigorous mathematical framework describing
wave behavior in construction media is required.

Mathematical modeling of wave propagation plays a central role in the analysis
of vibroacoustic processes, as it enables the description of structural behavior under
various types of loading and facilitates the identification of deviations associated with
defects and material discontinuities. The foundation of such models lies in differential
equations that govern the dynamics of elastic media.

The classical model applied to construction materials is the wave equation,
which relates stress, strain, and wave propagation velocity. This equation allows the
prediction of how acoustic signals travel through concrete, steel, brickwork, and
composite sgtems, taking into account material properties such as density, elastic
modul us, and Poissondés ratio.

When modeling multilayered or heterogeneous structures, anisotropic elasticity
models are employed, since the mechanical properties of such systems depend on the
direction of wave propagation. These models are essential for accounting for the
behavior of pecast reinforced concrete elements, sandwich panels, and advanced
architectural composites.

For evaluating the response of real structumds®re geometry is complex and
material properties are spatially varidbiemerical methods such as the Finite Element
Method (FEM) and the Finite Difference Method (FDM) are widely used. FEM enables
the discréization of a structure into individual elements and allows simulation of wave
propagation through regions with varying stiffness, cracks, voids, or inclusions. This
approach provides high computational accuracy and is widely applied in the design of
monitoring systems for complex infrastructure.

A particularly important aspect of diagnostics is the analysis of wave dispersion,
that is, the dependence of wave propagation velocity on frequency. Dispersion
characteristics make it possible to identify changes in material structure, such as
cracking, @&lamination, and weakened zones. Models account for surface, bulk, and
guided wave effects, enhancing sensitivity to even minor defects.

To further improve diagnostic precision, contemporary research increasingly
employs wavefield inversion, which reconstructs the internal structure of the material
based on measured acoustic or vibrational responses. These techniques rely on
numerical optingation algorithms and enable eadiage defect detection by
generating a detailed map of internal damage.

While mathematical modeling provides a rigorous framework for predicting
structural behavior, practical diagnostics rely on measurable characteristics of
vibration and acoustic signals. To support accurate interpretation of monitoring data, it
Is essentialo identify the key parameters most sensitive to changes in the condition of
construction materials.

Vibroacoustic analysis is based on the study of vibration parameters that
characterize the dynamic behavior of building structures and enable the detection of
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both largescale and microscopic changes within their structural systems. Among the
most informative characteristics are the frequency spectrum, amplitude indicators,
resonance frequencies, and damping properties of the structure.

The frequency spectrum represents the distribution of vibration energy across
frequencies. Its structure makes it possible to identify anomalies associated with
damage, loss of connectivity, or changes in element stiffness. Shifts in spectral peaks
or theemergence of new harmonics often indicate the initiation of localized defects or
changes in the operating conditions of the structure. Owing to its high sensitivity to
structural alterations, spectral analysis forms the basis of most diagnostic algorithms.

The vibration amplitude characterizes the intensity of the vibrational response
and reflects the structurebs ability t
within specific frequency ranges may signal stiffness reduction, crack development, or
weakening of connections. Conversely, abnormally low amplitude values can indicate
loss of contact surfaces or delamination of structural components. Amplitude analysis
Is particularly important when assessing mechanical integrity and the operational
suitahlity of the structure.

Resonance frequencies are among the most sensitive indicators of structural
condition. Every structure possesses a unique set of natural frequencies that change
whenever structural disturbances occur. Even microscale damage can produce
relatively small, ye diagnostically meaningful, shifts in resonance frequencies.
Comparing measured resonance values with baseline data allows early detection of
degradation processes in leldaring elements.

Damping characterizes the ability of a material or structure to absorb and
dissipate vibrational energy. This parameter is especially important for detecting
hidden weakened zones, internal discontinuities, or degradation of interlayer bonds.
Increased daping may indicate the presence of cracks or damage causing energy
dissipation, while reduced damping often signifies loss of contact between elements or
deterioration of fastenings.

A comprehensive analysis of these parameters provides an objective
representation of the structural condition and enables early detection of abnormalities.
It is the combined use of spectral, amplitude, and resonance characteristics that ensures
the high acuracy and reliability of vibroacoustic monitoring of building structures.

Identifying the key vibroacoustic parameters forms the basis for diagnostics;
however, the measured signals themselves require advanced mathematical
transformations. In practical applications, the data are affected by various types of
noise, irregularitiesand complex structures, making effective signal processing a
critical stage in the assessment of structural condition.

The processing of vibroacoustic signals is a central component of diagnostics
because it enables the conversion of raw measurements into informative indicators
suitable for engineering interpretation. Among the numerous existing approaches, two
of the mostwidely used and effective methods are the Fast Fourier Transform (FFT)
and wavelet analysis, each offering distinct advantages and areas of application.

The Fast Fourier Transform (FFT) is a classical tool for extracting the frequency
content of a signal. This method decomposes a complex vibrational response into a set
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of harmonic components and determines the frequency ranges in which the vibration
energy is concentrated. The application of FFT provides high computational speed and
analytical convenience, making it indispensable for-tiea vibration monitoring. It

Is particularly effective for detecting changes in spectral characteristics associated with
stiffness degradation, defect formation, or alterations in the structural operating
conditions.

However, FFT has a notable limitation: it treats all segments of the signal
uniformly, which complicates the analysis of nonstationary processes that are typical
for real building structures. In such cases, a method capable of capturing temporal
variability in the signal is required.

Such a tool is wavelet analysis, which represents vibroacoustic data
simultaneously in the time and frequency domains. Unlike the Fourier transform,
wavelets enable the localization of shduration anomalies and the detection of
phenomena that appear ynwithin specific time intervals. This makes the method
particularly valuable for analyzing transient dynamics, impulsive events, microcrack
formation, and other nonstationary processes.

Wavelet analysis allows the extraction of signal features across multiple scales,
providing a multiresolution representation of vibrational data. This approach helps
identify early indicators of structural degradation that may remain undetected when
usingpurely spectral methods.

The combined application of FFT and wavelet transforms offers the most
comprehensive understanding of the dynamic behavior of structural systems. The
former provides a generalized frequesttymain picture, while the latter reveals the
detailed temporal evation of events. Together, they produce a multidimensional set
of diagnostic features that enables highly accurate and reliable detection of structural
abnormalities.

Methodological support for the study

The development of a methodology for measuring vibroacoustic parameters is a
crucial stage in establishing a reliable monitoring system for building structures. The
accuracy of diagnostics, the reproducibility of results, and the depth of analysis of a
stuctureds dynamic behavior al | depend
procedures, signal acquisition conditions, and equipment settings.

At the initial stage, the objective of the measurements is defined. This objective
may include assessing the overall condition of the structure, detectingstzaydy
defects, monitoring specific higétress zones, or analyzing structural behavior under
operational loads. A clearly formulated objective enables the determination of data
resolution requirements and the appropriate frequency range for measurements.

The next step is the selection of measurement points, which must ensure
maximum informativeness. Their placement is determined by the structural scheme of
the building, the likely paths of vibration propagation, and the zones most sensitive to
external lods. Proper selection of measurement locations ensures data
representativeness and reduces the influence of localized vibrations unrelated to the
actual structural condition.
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Special attention is given to the definition of signal acquisition modes. An
effective methodology must account for the nature of dynamic actions: periodic loads,
random vibrations, equipmeiriduced oscillations, or external environmental
influences. Depading on operating conditions, the sampling frequency, recording
duration, and filtering algorithms are selected. These parameters must provide adequate
signal detail without generating excessive or redundant data.

An essential component of theethodology is the choice of calibration
procedures. Prior to measurements, it is necessary to verify sensor sensitivity, the
accuracy of data acquisition equipment, and the stability of the mounting platform.
Calibration minimizes systematic errors andwges comparability of data collected at
different stages of monitoring.

To improve measurement quality, measures for noise and interference reduction
are developed. These include selecting optimal observation times, shielding sensors
from wind or extraneous mechanical vibrations, and applying digital filters. Such
measures ar@articularly important in urban environments, where vibroacoustic
signals are often overlapped by background noise.

The final stage involves the creation of a measurement protocol, which includes
t he operatoros wor kfl ow, equi pment T
standardized data recording format. Such a protocol ensures process standardization,
which is espeaally important for longterm monitoring and comparative studies.

The developed measurement methodology provides the foundation for obtaining
reliable vibroacoustic data, which are essential for effective analysis, timely detection
of anomalies, and accurate interpretation of the technical condition of building
structures.

The developed measurement methodology establishes the requirements for
obtaining highquality vibroacoustic data; however, for practical application, it is
necessary to construct a coherent technological framework. A clearly structured
monitoring algorithmensures systematic implementation and enhances the reliability
of structural condition assessment.

The algorithm for conducting vibroacoustic monitoring represents a sequence of
stages aimed at obtaining objective information about the technical condition of a
structure and performing its subsequent analysis. This sequence standardizes the
monitoring pocess and ensures the reproducibility of results during both single
inspections and lonterm observation.

The first stage is the preparatory phase, which includes the study of design
documentation, collection of operational information, identification of potentially
vulnerable zones, and the formulation of monitoring tasks. At this stage, the
characteristics fothe structural system, load distribution patterns, and potential
vibration sources are clarified, enabling the adaptation of subsequent procedures to the
specific features of the object.

The next stage involves the installation of measurement equipment at the
predetermined control points. Sensors are mounted in a manner that ensures reliable
contact with the structural surface and minimizes the influence of external
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disturbances. Installation is accompanied by checks of equipment operability and the
correctness of data transmission to the recording system.

Following equipment placement, vibroacoustic signal acquisition is performed.
Data may be collected under natural operating conditions or during the application of
controlled static or dynamic loads. It is essential to ensure stable recording parameters,
including sampling frequency, observation duration, and filtering settings.

The captured data undergo preliminary processing, which includes noise
filtering, extraction of informative signal components, and parameter normalization.
This improves data quality and reduces the influence of random disturbances.

The subsequent stage involves analytical data processing, including the
calculation of diagnostic parameters, spectrum construction, identification of
resonance frequencies, damping evaluation, and other characteristics. Advanced
analytical methods are useto identify deviations from the baseline structural
condition.

The results are then compared with regulatory requirements, numerical models,
and historical monitoring records, allowing the formation of an objective conclusion
regarding the condition of the structure. If anomalies are detected, additional
localizationof potential defects and assessment of their significance is performed.

The final stage of the algorithm is the preparation of a report and operational
recommendations, which may include the need for additional inspections, repair or
strengthening measures, and proposals for adjusting the monitoring frequency.

This structured sequence ensures the reliability of control and enables rapid
response to any changes in structural behavior, making vibroacoustic monitoring an
effective tool for engineering diagnostics.

After defining the general monitoring sequence, it becomes necessary to ensure
maximally accurate and representative data collection. The effectiveness of
vibroacoustic diagnostics depends not only on the methodology and algorithm but also
on the proper gection of equipment and its placement. Therefore, an important step is
the development of criteria for selecting optimal sensors and control points.

The selection of sensors for vibroacoustic monitoring requires consideration of
multiple factors related to the characteristics of the structural object and its operating
conditions. The type of sensor must correspond to the expected frequency range,
vibration type, and anticipated vibration levels. For {requency processes, highly
sensitive accelerometers are preferable, whereadi@ghency piezoelectric sensors
are used for recording local, sharation impulses. Other important parameters
includenoise suppression capability, response linearity, and equipment durability.

Operating conditions must also be taken into account. Sensors must remain
functional under temperature fluctuations, vibrations from mechanical systems, dust,
moisture, and mechanical impacts. In some cases, protected or hermetically sealed
sensors are reqged for longterm use in harsh environments. For continuous
monitoring, devices with low power consumption or autonomous operation capabilities
are preferred.

The selection of measurement locations is based on the need to ensure maximum
informativeness. This requires analysis of the structural layout: elements carrying
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primary loads, areas with an elevated risk of defect formation, stress concentration
regions, and transition zones between stiff and more flexible components.
Measurement points are positioned to reflect both the local condition of individual

nodes and thglobal behavior of the structure.

Special attention must be given to the placement of sensors relative to the
primary paths of vibration propagation. Incorrect positioning may lead to reduced
sensitivity or signal distortion. Therefore, sensors are installed in locations where the
vibroacaustic response is most pronounced: on {badring elements, at the tops of
columns, along slab edges, and at joints and connection nodes. For complex structures,
a symmetrical sensor layout is often applied, allowing comparative analysis of
responses acss different regions of the structure.

An important criterion is the repeatability of measurements. Measurement points
must remain accessible for maintenance and for reinstallation of equipment during
scheduled inspections. For letgyrm monitoring, preference is given to stationary
systems thtamaintain a constant measurement geometry.

Even with an optimal choice of sensors and seligned placement of
measurement points, the quality of monitoring largely depends on the stability and
accuracy of the measurement equipment. To ensure the reliability of vibroacoustic
data, thorough equipemt calibration is essential, eliminating systematic errors and
establishing correct operating parameters.

Calibration is a mandatory stage in preparing a vibroacoustic monitoring system
and aims to guarantee measurement accuracy, data comparability, and proper operatior
of all system components. The procedure includes testing sensor sensitivity,
configuring tke recording equipment, and verifying the stability of system
characteristics under different operating conditions.

The process begins with factory calibration, performed by the manufacturer.
This establishes baseline parameters such as sensitivity, frequency response, and
linearity of the sensor. However, using the sensor on a specific structure requires
additional veffication tailored to the environmental conditions and expected
measurement range.

The next stage is bench calibration, performed prior to installation. Vibration
stands or acoustic generators producing reference signals with known characteristics
are used for this purpose. Comparing the reference response with the measured one
enables lie determination of correction coefficients and identification of potential
equipment deviations.

For sensors installed directly on structural elements, field calibration is
conducted to account for operational conditions. Test measurements are performed
under controlled loadsmall impact impulses, vibrations from standard service loads,
or low-frequency structural excitation. These procedures help adjust sensor parameters
to reflect the actual stiffness and damping properties of the structure.

Particular attention is given to regular verification of sensor stability, since
sensitivity may change over time due to environmental influéneeperature
fluctuations, humidity, or mechanical stresses. Periodic control measurements and
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comparison with reference values ensure timely identification of deviations, prompting
recalibration or sensor replacement if necessary.

Another essential component is calibration of the recording equipment
amplifiers, analogo-digital converters, and communication modules. Their correct
operation ensures signal integrity, stable noise levels, and synchronous data acquisition
across all sesors.

The combined application of these calibration methods establishes a robust
measurement system that ensures high accuracy and reproducibility of vibroacoustic
data. This forms the basis for correct interpretation of results and enhances the
effectiveness a$tructural monitoring.

After calibration and configuration of measurement procedures, the monitoring
system generates large volumes of vibroacoustic data that, by themselves, do not
provide a clear picture of structural condition. Therefore, the next key stage is signal
interpreatiori a process that converts numerical data into engineeslegant
conclusions regarding the presence and nature of defects.

Interpretation of vibroacoustic signals encompasses a set of analytical
procedures aimed at identifying deviations in dynamic behavior relative to normal
structural performance. The primary task at this stage is to detect changes in signal
characteristicthat may indicate damage, loss of connectivity, or material degradation.

The first approach is comparative analysis, based on comparing current vibration
parameters with baseline or historical data. Even minor discrepancies in frequency,
amplitude, or temporal characteristics may indicate microdamage or changes in the
stresgstrain state. This approach is particularly effective in logrgn monitoring,
where extensive datasets allow tracking the evolution of structural behavior.

Another important method is anomaly detection, which focuses on identifying
unusual events or signal fragments that deviate from typical structural behavior.
Classification, filtering, and segmentation algorithms are used to isolate transient
impulses, dyamic transitions, or energy bursts characteristic of crack formation or
localized damage.

A significant component of interpretation is damagerce localization,
achieved through timdelay analysis, spatial amplitude distribution, or correlation
between signals recorded at different measurement points. These methods make it
possibleto determne t he defectds | ocation, dept

To improve diagnostic accuracy, damage recognition models based on pattern
recognition and machine learning are increasingly employed. Classification and
regression algorithms automatically identify characteristic patterns associated with
specific defect ypes delamination, cracking, stiffness loss, or loosening of
connections. These methods help reduce human influence and automate -decision
making.

An important element of interpretation is multilevel data integration, which
combines vibration, acoustic, temperature, and strain measurements. This holistic
approach enables detection of correlated changes and more accurate assessment c
structural condion.
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Thus, signal interpretation is not merely a mathematical procedure, but an
intelligent analytical process aimed at defect detection, evaluation of their significance,
and prediction of future development. It enables the transition from measurement to
engireering decisiommaking, making vibroacoustic monitoring a comprehensive tool
for ensuring the reliability of building structures.

Technological support for vibroacoustic monitoring

The effectiveness of vibroacoustic monitoring of building structures largely
depends on the quality and technical characteristics of the equipment used. Modern
monitoring systems employ a wide range of sensors, each performing a specific
function dependingon the type of vibrations, frequency range, and required
measurement accuracy. Among the most commonly used devices are vibration sensors,
accelerometers, and acoustic sensors, which collectively ensure comprehensive
recording of dynamic processes withie structure.

Vibration sensors are used to measure the oscillatory behavior of structural
surfaces. They record micahsplacements that occur under operational and external
loads and enable the assessment of changes in the behavior die&vauy
components. Vibratio sensors offer high sensitivity to small amplitudes and operate
over a wide frequency range, making them a versatile tool for monitoring both massive
and thinrwalled structural elements.

Accelerometers are designed to register accelerations generated during
vibrational processes. This type of sensor is widely used to evaluate the dynamic
response of a structure and detect changes in its inertial characteristics. Accelerometers
are particurly effective for monitoring largecale structurésuch as bridges, towers,
and highrise buildinggwhere it is essential to capture vibrations at multiple locations
and under various types of loading, including winduced and seismic excitation.
Their high accuracy and resistance to overloads make them suitable for intensive
operating environments.

Acoustic sensors are employed to detect elastic waves propagating within the
structural material. They record acoustic impulses generated by the initiation of
localized defects, microcracks, or internal damage, making them indispensable for
identifying pracesses that are inaccessible to visual inspection or purely vibration
based monitoring. Acoustic sensors are characterized by high frequency sensitivity and
the ability to capture sheduration events, which often represent the earliest indicators
of structural degradation.

Table 1. Acoustic Acceptance Criteria in Construction

Typical Measurement | Structural Engineering
Parameter Acceptance )
Method Element Interpretation
Range
Background 251 45 dB| Sound level] Rooms, Higher values indicat
Noise Level | (residential); 3b | meter (SLM) halls, poor acoustic insulation ¢
(dB) 55 dB corridors | excessive mechanic
(commercial) noise.

200



aa e __a X _ “ a t x ° T m
Impact Soung O 55 d B| Tapping Floor Excessive impac
Level Ln,w (dB)| performance machine + SLM| slabs, transmission sugges
floors) ; o) inter-floor | insufficient damping o
(standard) structures | lightweight flooring issues
Airborne Sound O 50 d B |Loudspeaker | Partition |Low Rw values indicate
Reduction Rw 55 dB (floors) source + SLM in walls, leakage  paths, weg
(dB) two rooms f a - ad|junctions, or insufficien
elements | wall mass.
Vibration O 0. 3 0 |Accelerometers| Slabs, Elevated vibrations ma
Acceleration (of fice) beams, indicate dynamid
(mm/ s|] )| mm/ s floor instability, mechanica
(residential) systems | equipment influence, @
structural looseness.
Natural 5110 Hz | FFT-based Whole Deviations from desigl
Frequency (Hz)| (bridges); 815 | modal testing | structure, | values signal stiffness los
Hz (floors) slabs or structural degradation.
Damping Ratig 2i 7% for | Logarithmic Main load | Reduced damping sugges
(%) concrete; 13% | decrement bearing cracks, loosened joints,
for steel method elements | material deterioration.
Acoustic O 5 AE sensors Concrete, | Increased AE activity
Emission Couni (normal); >15 steel joints| indicates microcracl
(hits/s) hits/s (alert) growth or localized
damage.
Peak Acoustiq Stable baseling AE waveform| Critical High-energy events refleg
Energy (a.u.) |sudden danalysis nodes, crack  propagation O
defect supports | sudden stress release.
Wave Concrete: 3500 | Ultrasonic pulsg Walls, Lower velocity indicates
Propagation 4500 m/s; Brick:| velocity columns, |voids, delamination, o
Velocity (m/s) | 1500 2500 m/s beams reduced material density.
Reverberation | 0.4/0.8 s| Impulse Rooms, Excessive RT reduce
Time RT60 (s) | (offices); 1.02.0| response halls speech clarity; low R
s (halls) method indicates ovedamping.

The combined use of vibration sensors, accelerometers, and acoustic sensors
makes it possible to construct a multiparametric model of structural behavior. Each
type of equipment complements the others by capturing different aspects of the
dynamic responsethereby enabling precise, objective, and timely detection of
abnormalities. It is the integration of these devices that ensures the effectiveness and

high diagnostic value of modern vibroacoustic monitoring systems.

Although highprecision sensors provide detailed information about the
vibroacoustic condition of a structure, signal acquisition itself represents only the initial
stage. For the collected data to be promptly processed, analyzed, and used for
engineering decisioamaking, a reliable infrastructure for data collection and
transmission is required. In modern systems, loT technologies and wireless

communications play a central role.

Contemporary vibroacoustic monitoring systems are increasingly based on
Internet of Things (loT) technologies and wireless networks, which ensure a
continuous flow of data from sensors to central processing units. This architecture
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enables realime monitoring even on structures of complex geometry or in-teard
reach locations.

The |oT approach relies on smart sensor modules that integrate sensors, analog
to-digital converters, and communication interfaces into a single device. These
modules can not only record vibroacoustic parameters but also perform preliminary
filtering, datacompression, and transmission. This reduces the load on data storage
systems and improves the energy efficiency of the monitoring infrastructure.

For data transmission, lepower widearea networks (LPWAN}uch as
LoRaWAN, Sigfox, and NHoTiare widely used. They enable ledtance
communication with minimal power consumption, which is particularly important for
sensors installed on bridges, higbe buildings, and large linear infrastructure. In
dense urban environments, these networks provide stable connectivity even in the
presence of obstacles and interference.

On facilities with high requirements for data transmission speedsi\atd 5G
technologies are employedffering high bandwidth and the ability to transmit large
volumes of information, including spectrograms, tisegies data, and other complex
datasets. These solutions are in high demand at industrial sites, where monitoring must
account for intense vibranhal and acoustic processes.

A critical component of the system is the centralized data collection node, where
data are structured, stored, and forwarded to analytical modules. Both cloud platforms
and local servers may be used, depending on security requirements and processing
speedheeds.

loT-based solutions enable the creation of-egjfanizing networks, in which
each sensor module automatically connects to the system, transmits data, and, when
necessary, signals malfunctions or the need for recalibration. This significantly
simplifies eqripment operation and reduces maintenance costs.

A reliable system for data collection and transmission ensures a continuous flow
of information from sensors; however, effective analysis and visualization require a
robust digital environment. For this reason, an increasing number of engineering
organizaions are integrating vibroacoustic monitoring with modern-daaagement
platforms and building information modeling (BIM) tools.

Integration of vibroacoustic monitoring results into digital platforms and BIM
environments unlocks new opportunities for analysis, visualization, and structural asset
management. Such solutions enable a transition from fragmented measurement data to
a unfied digital model reflecting the actual technical condition of a structure in real
time.

At the core of this integration is the Building Information Model (BIM), which
serves as a digital container for storing geometric, operational, and diagnostic
information. Vibroacoustic parametéfieequencies, amplitudes, spectra, defect
localizatiori canbe associated with specific components of the model, such as beams,
columns, sl abs, or connection nodes. Th
dynamic behavior and facilitates the interpretation of diagnostic results.

Digital platforms provide not only visualization tools but also automated
comparison of monitoring data with regulatory thresholds, numerical models, or
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historical records. These capabilities are particularly important for forecasting the
technical condition of an asset and assessing its remaining service life.

One of the key advantages of digital integration is the possibility of creating
digital twing virtual models that are synchronized with real structures and represent
their current performance. Using vibroacoustic monitoring data, a digital twin can
simulate defect evolution scenarios, evaluate the effectiveness of repair strategies, and
optimize the operational regime of the structure.

Cloud-based platforms play an equally important role by enabling centralized
data storage, processing, and access. Engineers, designers, and facility operators ar
able to work with ugo-date information regardless of location, significantly
acceleratinglecisionmaking processes and improving the overall quality of technical
asset management.

Integration of vibroacoustic data with BIM also enhances interdisciplinary
collaboration. Structural engineers, monitoring specialists, designers, and facility
management teams can interact within a unified digital environment, reducing the
likelihood of erors and ensuring greater transparency throughout the workflow.

Thus, the use of digital platforms and BIM technologies significantly expands
the capabilities of vibroacoustic monitoring. It enables deeper analysis, intuitive
vi suali zati on, and decision suppiromt ac
design b operation.

While integration with digital models greatly simplifies visualization and
management, obtaining engineermganingful conclusions requires specialized
analytical software. These platforms transform large arrays of vibroacoustic data into
structured indiators suitable for diagnostics and predictive assessment of structural
condition.

Software plays a central role in vibroacoustic monitoring systems by providing
deep signal processing, classification, and interpretation of the data collected by
sensors. Modern analytical tools combine mathematical techniques, powerful
computational algathms, and advanced visualization interfaces, allowing engineers
to effectively analyze complex dynamic processes in structural systems.

One major category of software solutions includes spectral analysis platforms,
designed to evaluate the frequency characteristics of vibration signals. These tools
compute spectra, identify dominant frequencies, assess vibration energy, and detect
deviatians from normative values. With embedded processing algoiituak as FFT,
smoothing, and filterinik hey provi de a detailed rep
vibrational behavior.

For nonstationary signals, timfrequency analysis systems are used,
incorporating wavelet transforms and advanced decomposition methods. Such
platforms can detect transient anomalies, localize impulsive events, and analyze
dynamic transitiorideatures exential for identifying hidden defects and microcracks.

Another rapidly evolving field is the application of machine learning models.
These tools employ classification, clustering, and regression techniques to
automatically recognize damage patterns and predict defect growth. Trained models
can detect subtle ahges in signal structure and produce insights that are often
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inaccessible to traditional analytical methods. These solutions are especially valuable
in automated monitoring systems.

Most modern analytical platforms support seamless integration with BIM, IoT
infrastructures, and asset liégcle management systems. This enables continuous
updates of structural parameters, automated comparison with numerical models, and
the generationfanteractive graphs, heat maps, and 3D visualizations.

In addition, software solutions include tools for automated report generation,
diagnostic map creation, and data export for subsequent engineering calculations. This
significantly streamlines interdisciplinary communication and enhances the quality of
technical documentation.

The use of software systems for vibroacoustic data analysis significantly
improves diagnostic quality; however, maximum efficiency is achieved when
monitoring becomes continuous and seljulating. Such a transformation is enabled
by the implementation aiutomated solutions that integrate sensor devices and online
platforms into a unified intelligent system.

Automation of vibroacoustic monitoring represents a shift from periodic
inspections to continuous observation of the structural condition. This approach
enables realime detection of changes, rapid response to anomalies, and decision
making based on objeee, continuously updated data. The key components of
automated systems are online platforms and permatdionh sensors.

Permanenaction sensors provide uninterrupted acquisition of information on
vibrational and acoustic processes occurring within the structure. These devices
operate around the clock, automatically transmit data to analytical centers, and allow
for the deection of both longerm trends and sudden changes. Due to ereffigyent
modules and autonomous power sources, such sensors can function in remote or
difficult-to-access locations without the need for regular maintenance.

Intelligent sensors are equipped with binltmodules for preliminary signal
processing, which reduces the volume of transmitted data and enables anomaly
detection directly at the sensor node. This approach decreases network bandwidth
requirements and emses rapid system response to critical events.

The central element of automation is the online platform responsible for data
collection, storage, visualization, and analysis. These digital systems provitieezal
access to information, allowing specialists to track structural performance from any
location. Platform dashboards display key parameters, diagnostic charts, alerts, and
analytical results, thereby making the monitoring process transparent and manageable.

Online platforms employ automatic notification mechanisms that inform
engineers of anomalies, threshold exceedances, or early indicators of potential damage.
Integrated analytical modules enable comparison with historical datasets, assessment
of temporal tends, and forecasting of defect progression.

Moreover, automated systems support integration with digital building models,
which facilitates decisioimaking and enhances the accuracy of defect localization.
Such solutions are particularly in demand for critiofdastructurébridges, higkrise
buildings, and large public facilitiee/here continuous structural reliability is essential.
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Practical research

The object of the study is a structural element representative of a typical
component of a modern civil building with medium storey height and a conventional
load-bearing frame system. The structure is executed in monolithic reinforced concrete,
selected dr its high loaecarrying capacity, resistance to external actions, and
widespread use in contemporary urban construction. Such an object provides
representative data that reflect the vibroacoustic behaviour of the most common
structural systems.

The loadbearing frame consists of reinforced concrete columns, beams, and
monolithic floor slabs operating as an integrated system. The geometric configuration
ensures efficient resistance to vertical and horizontal loads, creating favourable
conditions or the investigation of both local and global vibration processes. The slab
thickness, concrete grade, and reinforcement parameters comply with current
regulatory requirements, which allows the diagnostic analysis to be performed under
real operating contdons without distortions associated with simplified experimental
models.

The material of the structure is heavy concrete of grade not lower than B25, with
ribbed steel reinforcement. This combination provides sufficient stiffness for stable
transmission of vibrations through the structural elements, and enables the registration
of both lowi and highfrequency oscillations. The inherent properties of reinforced
concretéstructural heterogeneity, micgmorosity, and the presence of a reinforcing
cagé create suitable conditions for analysing wave propagation and identifying early
signs of defects.

Having defined the main structural characteristics and operating conditions of
the object, it becomes necessary to develop a rational sensor placement system. The
accuracy and completeness of the vibroacoustic data depend directly on how well the
sensor istallation scheme is designed.

The sensor arrangement scheme has been developed with consideration of the
geometric characteristics of the object, the configuration of theldleadng frame, and
the most probable paths of vibration propagation. The placement of measurement
nodes ensusthe registration of both local and global dynamic processes characteristic
of monolithic reinforced concrete structures.

The primary measurement points are located on key structural eléments
columns, beams, and slabs. Sensors on the columns are installed at the lower and uppe
zones to monitor both vertical and horizontal vibrations, as well as to register stiffness
variations along the height of the element. This distribution allows the identification of
stress concentration zones and potential disturbances in the behaviour of the load
bearing system.

On beams, sensors are placed near the supports and -afpanid This
configuration enables the registration of flexural and torsional vibrations typical for
load-carrying elements. Comparing the signals collected from different beam segments
makes it poskle to assess the uniformity of force distribution and the interaction
between deformation processes.
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Special attention is given to the installation of sensors on floor slabs. Sensors are
positioned along the perimeter and in the central area to capture spatial vibrations and
provide a complete picture of slab behaviour under operational loads. Suchgrlacem
Is particularly important for analysing the global dynamic response and detecting
deviations associated with defects within the slab body.

To ensure high measurement accuracy, sensors are installed in areas where the
vibroacoustic response is expected to be most pronounced. Their orientation is selected
with respect to dominant vibration directions, enabling the registration of
displacementalong multiple coordinate axes.

All elements of the measurement system are integrated into a unified network
that enables synchronous data acquisition. This configuration makes it possible to
compare signals recorded at different points, analyse the interaction between structural
elemens, and identify hidden patterns in the distribution of dynamic characteristics.

Having determined the sensor locations and developed the installation layout,
the next step was to establish experimental conditions that would ensure the acquisition
of accurate and reproducible vibroacoustic data. Proper organisation of the
experimentaknvironment is essential for eliminating random factors and obtaining a
correct representation of the structur e

The experiment was conducted under real operating conditions of the building,
which made it possible to register natural vibration processes and ensure maximum
objectivity of the results. Measurements were obtained under stable temperature
conditions and n the absence of extreme external influences to minimise
environmental variability. The temporal window of observation was selected to ensure
that operational loads were sufficiently pronounced for vibration detection, while
avoiding excessive interferenfrem random background sources.

Prior to data collection, the operability of the equipment, stability of sensor
mounting, and correctness of the signal transmission system were carefully verified.
Special attention was given to potential sources of external disturbaiications
from mechanical systems, nearby equipment, or accidental impacts. When necessary,
such influences were isolated or later accounted for during data processing.

The registration parameters were selected with regard to the physical nature of
vibrations in a monolithic reinforcecbncrete structure and the required diagnostic
precision. The sampling frequency was set high enough to capture beftletmency
flexurd vibrations and highHrequency impulses associated with microdefects. The
recording duration was determined to ensure the representativeness of the dataset anc
to reflect vibration dynamics under different operational regimes.

To improve data quality, digital filters were applied to suppress background
noise and highlight informative components of the signal. The volume of stored data
was balanced to maintain sufficient detail while avoiding unnecessary load on data
storage angrocessing systems.

All experimental stages were performed under consistent conditions, which
ensured comparability of the results and enabled the identification of changes
attributable specifically to the vibroacoustic behaviour of the structure. This approach
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forms a reliable basis for further analysis of dynamic characteristics and the detection
of potential defects.

Following the establishment of experimental conditions and registration
parameters, it was necessary to create controlled scenarios that would allow the
assessment of the structureds response
Such scenarios védyi the sensitivity of the monitoring system and confirm the
correctness of vibroacoustic data interpretation.

The tests were conducted using several scenarios that simulated changes in the
structural condition and its response to external actions. The objective was to create
conditions under which the vibroacoustic system could detect possible defects and
deviations from the normal operating state. This modelling approach made it possible
to evaluate the efficiency of diagnostic methods and to develop a reference dataset for
further analysis.

One of the test directions involved crack simulation, performed by artificially
introducing small local surface disturbances. These defects mimicked early stages of
material degradation and generated Higlguency impulses reflecting the disruption
of the concrete structure. The acquired data were used to identify characteristic
signatures of microdamage and to develop algorithms for their early detection.

Another stage included load testing, during which the structure was subjected to
various static and dynamic loads. This allowed the analysis of changes in vibration
characteristics under increased external influence. Recorded data included variations
in anplitude, spectral content, and damping properties, enabling the assessment of the
systemds sensitivity to stiffness reduc

Special attention was given to resonance testing, in which the structure was
excited at frequencies close to its natural modes. This scenario provided insight into
the stability of the object under dynamic loads and made it possible to identify critical
zones susceptible to vibration intensification. Observing the structure in resonance
regimes is particularly important for preventing hazardous conditions, as these modes
are highly informative for detecting weaknesses and hidden defects.

All scenarios were monitored by the measurement system, resulting in a
comprehensive set of vi broacoustic dat
different experimental conditions. These results formed the basis for subsequent
parameter analysis atigde development of diagnostic criteria.

Upon completion of the experimental programme, which included damage
simulation, load applications, and resonance excitation, a comprehensive dataset of
vibroacoustic signals was obtained. These recordings constituted the foundation for
analysing the straicur e6s dynamic behaviour and
associated with damage.

The experiment yielded a wide range of vibroacoustic signals corresponding to
different operational regimes and external actions. The data includefelguency
components associated with global structural oscillations aneff@ghency impulses
generatd by local changes in material behaviour. This diversity of signal
characteristics enabled the formation
response and its sensitivity to different types of disturbances.
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During load testing, stable and repeatable vibration responses were recorded,
reflecting systematic changes in amplitude and spectral components as load intensity
increased. These signals exhibited high consistency, which is essential for constructing
reference models of normal dynamic behaviour.

Signals recorded near resonance frequencies showed significant amplification
and welldefined spectral peaks, indicating increased sensitivity of the structure in
specific frequency domains. This behaviour allowed the identification of areas where
energy oncentration was most pronounced.

Signals obtained during crack simulation contained short, -fnégiuency
impulse$key indicators of earhgtage material degradation. These events were
irregular and timdocalised, reflecting microdynamic processes within the material.
Timel frequency angkis techniques were used to isolate these impulses from the
general vibration background and classify them according to their characteristic
features.

Thus, the vibroacoustic data obtained capture a broad spectrum of processes
occurring in the structure under various forms of influence. The diversity of signals
provides a rich informational basis for further analysis, defect detection, damage
progressionforecasting, and assessment of the overall technical condition of the
structure.

Analysis of results

The processing of vibroacoustic data constitutes a critical stage of analysis, as it
is at this point that the recorded signals are transformed into informative parameters
enabling the assessment of a sSstructur e
structured, and engineeringlevant results, specialized algorithms for data cleaning,
transformation, and visualization are employed.
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Figure 3. Data Visualization

The first stage of data processing involved preliminary filtering aimed at
eliminating background noise, random r&ructural impulses, and leenergy
interferences. Digital filters were employed to isolate the informative component of the
signal and to ehance the quality of subsequent analysis without distorting the original
dynamic characteristics.

Subsequently, normalization and segmentation procedures were performed,
enabling the extraction of the most informative fragments of the recordings.
Segmentation is particularly important when analyzing long time series that contain
numerous events of vang natur&from smooth oscillations to sheduration
iImpulses. The structuring of data facilitated subsequent interpretation and reduced the
computational complexity of the analysis.

A key stage of processing was the construction of spectral characteristics. Using
the Fast Fourier Transform (FFT), amplitifequency spectra were obtained,
allowing the distribution of vibrational energy across frequencies to be determined.
These specr r efl ected characteristic featur
including dominant frequency ranges, the appearance of new harmonics, and shifts in
energy peaks.

To analyze transient and nstationary processes, tiirfeequency
decomposition methods were applied. This enabled the tracking of frequency
variations over time and the identification of shdwuration events that are not
detectable using classical spattanalysis. Such methods are especially important
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when examining signals associated with microdefects or abrupt changes in the
structural state.

The resulting spectral characteristics were visualized in the form of graphs, heat
maps, and spectrograms, providing a clear representation of the results and facilitating
comparison across measurement points. The comparison of spectra obtained under
different operating conditions allowed the formation of diagnostic indicators that point
to structural changes and anomalies in the dynamic behavior of the object.

After in-depth data processing and the construction of spectral characteristics, it
becomes necessary to proceed to the nextidtegenterpretation of the extracted
parameters. It is at this stage that analytical procedures link the calculated indicators to
adual physical processes occurring within the structure and determine the degree of its
conformity to normal operating conditions.

The analysis of the developed spectral, temporal, andi fiiegriency
characteristics of the vibroacoustic signals made it possible to identify stable patterns
reflecting the behavior of the structure under various operating conditions. These
patterns inclde recurring distributions of energy across frequencies, stable amplitude
ratios within diagnostic ranges, and characteristic forms of vibrational response
associated with typical service loads.

Identifying such regular patterns establishes a reference baseline against which
deviations can be evaluated. It is by comparing current parameters with these baseline
patterns that areas where the structural behavior begins to diverge from normative or
expected dynamics can be identified.

The most informative deviations include changes in the frequency structure of
the signalpeak shifts, the appearance of additional harmonics, or reductions in the
intensity of certain spectral components. Such changes often indicate load
redistribution, Iealized stiffness reduction, or the development of internal defects.
Deviations in amplitude characteristics also serve as important diagnostic indicators:
an uncharacteristic increase or decrease in amplitude may signal early stages of
damage.

Particular attention was given to unstable oscillations and transient processes,
recorded as irregular fragments within the time series. These manifestations may be
associated with micrevents inside the materfiaisplacements, microcracks, or
localized lond failures. Notably, such anomalies often exhibit low amplitude and short
duration, making their detection impossible without advanced analytical techniques.

The comparison of signals obtained from different points of the monitored
structure made it possible to identify spatial patterns in the distribution of vibrational
activity. This, in turn, allowed the determination of zones exhibiting intensified
dynamicresponses, which may potentially represent areas of stress concentration or
locations where defects are likely to develop.

After identifying dynamic patterns and detecting deviations in the structural
behavior, it becomes necessary to assess the extent to which the obtained results
comply with established technical standards and analytical predictions. This step is
essential ér confirming the reliability of the observations and for determining the
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admissibility of the detected changes in terms of structural safety and operational
integrity.

The comparison of experimental vibroacoustic data with regulatory
requirements and analytical models represents a critical stage of analysis, ensuring the
integration of practical findings with established safety standards. Regulatory
documents governindhé strength, stiffness, and vibrational resistance of structures
specify limit values; exceeding these thresholds may indicate a risk of damage or a
reduction in operational reliability.

To begin with, the monitoring results were compared with the permissible
vibration limits established for reinforced concrete and steel structures. Amplitude
indicators, natural frequency ranges, and damping levels were evaluated, enabling an
assessment dhe dynamic response in relation to the requirements of construction
standards. This type of analysis reveals areas where the structural behavior approache:
threshold values and may necessitate additional engineering interventions.

Particular attention was given to comparingeékperimental data with analytical
models derived from design documentation and material parameters. Mathematical
models allow for the prediction of stress distributions, natural frequencies, and mode
shapes under various external influences. A compari$asctoial and theoretical
characteristics provides insight into the degree of correspondence between the expectec
structural behavior and its observed dynamic properties.

Cases that exhibited discrepancies between measured and calculated parameters
required separate analysis. Such divergences may indicate changes in stiffness
characteristics, the development of defects, orumaform load distribution. In these
situations,a refined assessment of the possible causes of deviations was performed,
along with an evaluation of their significance for the continued operation of the
structure.

The comparison of monitoring results with regulatory requirements and
analytical models provides a comprehensive approach to assessing the condition of the
structure. It allows not only the detection of deviations but also the determination of
their criticality, which forms the basis for engineering decisions ranging from
operational adjustments to repair or reinforcement measures.

Following the comparison of experimental data with standards and models, it
becomes possible to proceed to the final analytical stage, in which the identified
deviations are transformed into engineering conclusions. At this stage, an assessment
of the actal condition of the structure is formulated, and the presence or absence of
defects affecting its operational reliability is determined.

Defect diagnosis is based on a comprehensive analysis of vibroacoustic response
parameters that refl ect changes in the
objective is to identify the phenomena and processes that alter normal vibration
patterns and ay indicate structural disruptions, stiffness degradation, or material
damage.

One of the key diagnostic indicators is the presence of abnormal frequency
related changes, such as shifts in natural frequencies or the appearance of additional
vibrational modes. These phenomena point to stiffness redistribution, weakening of
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individual elements, or changes in geometric properties. Analyzing frequency
deviations allows for the localization of potentially problematic zones and the
assessment of their impact.

Equally important indicators include anomalies in amplitude and temporal
parameters, manifesting as sharp spikes, irregular impulses, or unstable oscillations.
Such signal features are often associated with microcracks, localized failures, or
disrupted conections between structural elements. Their detection indicates the onset
of degradation processes that require further investigation or corrective interventions.

An integrated assessment of the structural condition is formed based on the
comparison of multiple diagnostic indicators, including damping levels, vibrational
energy distribution, spectral structure, and characteristics of transient processes. The
use ofdata from multiple measurement points enables the identification of the spatial
distribution of defects and the evaluation of their influence on the overall stability of
the system.

A critical stage of the diagnosis involves determining the severity of the detected
anomalies. Based on the combination of diagnostic indicators, defects are classified
according to their hazard lev&om minor deviations that do not affect operation to
severe disturbances requiring immediate intervention. This classification supports the
development of rational engineering decisions and the determination of the necessary
scope of remedial actions.

Following defect analysis, a comprehensive assessment of the technical
condition of the structure is conducted, summarizing all results, forming a conclusion
regarding the reliability of the object, and providing a forecast of the further
development of idntified changes. This information serves as a foundation for
recommendations related to the operation, strengthening, or repair of the building.

Developing recommendations for the application of technology

In the assessment of the technical condition of structural systems, particular
importance is attributed to diagnostic parameters that exhibit the highest sensitivity to
changes in material properties, geometry, or the integrity of@k@nent connections
The analysis of such parameters enables the identification of defects at an early stage,
when their manifestations are still minimal and do not significantly influence the
overall performance of the structure. The sensitivity of these characteristies mak
them key indicators in the development of vibroacoustic monitoring systems.

One of the most informative parameters is the local variation in the frequency
composition of vibrational signals. Even minor disturbances in the material structure
can cause shifts in individual spectral peaks or the appearance of additional harmonics
tha are not characteristic of the struct
under minimal loads, allowing for the rapid identification of concrete discontinuities,
weakened reinforcement bonds, or reductions in stiffness.

Transient vibrational processes, captured through the dynamics of amplitudes
and damping rates, also possess high diagnostic value. Defects lead to the emergence
of unstable signal segments, disruptions in the smoothness of the vibratory response,
or an ircrease in nosstationary components. These features become particularly
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pronounced under sheduration excitations, making them critical indicators of
localized weak zones.

Significant attention is directed toward damping coefficients, which reflect the
ability of structural elements to dissipate energy. Any violation of structural integrity
microcracks, delaminations, or loss of adhesion between iajens the pattern of
energy dissipation. Elevated damping may indicate the presence of hidden damage,
whereas reduced damping often suggests compromised contacts or weakened
connections.

Another highly sensitive diagnostic parameter is the spatial distribution of
vibrational energy, determined through the parallel analysis of multiple measurement
points. Defects produce asymmetry in oscillations, modifications in phase
relationships, andriegular propagation of elastic waves. This makes it possible not
only to identify an anomaly but also to localize its position within the structure.

Equally important diagnostic indicators are higlhguency impulses generated
by microdisplacements or localized internal material changes. Thesedahation
signals often have low amplitude but high informational value, capturing events that
precede @ack formation and serving as early precursors of structural degradation.

Identifying the parameters most sensitive to defects allows the analytical focus
to be placed on those signal characteristics that most accurately reflect the structural
condition. However, the effectiveness of the assessment depends substantially on how
accurately these parameters are extracted and processed. Therefore, a critical
subsequent step in the investigation is the selection of optimal methods and algorithms
for vibroacoustic signal processing.

To obtain accurate and reliable information on the condition of a structural
system, advanced algorithms for vibroacoustic signal processing are employed, aimed
at enhancing data informativeness and reducing the influence of external disturbances.
The optmization of analytical methods enables the detection of hidden patterns, the
identification of subtle defect indicators, and the assurance of result reproducibility.

One of the most effective approaches involves the use of multilevel filtering,
which allows for the sequential removal of noise of various origins and the extraction
of structurally significant components of the signal. Such methods rely on adaptive
filters and noisesuppression algorithms that automatically adjust to the characteristics
of the specific structure and its operational environment.

A crucial role is played by temporal decomposition techniques, vetlicv the
signal to be separated into components with distinct spectral properties. These
algorithms isolate variable components associated with dynamic changes in the
structure, separating them from background vibrations caused by operational loads or
external influences.

For the analysis of complex, natationary processes, combined processing
techniques are applied, integrating frequedoynain, timedomain, and timie
frequency approaches. This comprehensive strategy provides a more complete
representation of signal stituce and facilitates the detection of shduration changes
that are often diagnostically significant.
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Particular attention is given to algorithms based on statistical data processing.
These methods enable the assessment of parameter variability, the identification of
statistically significant deviations, and the determination of threshold values beyond
which the likelihood of defect occurrence increases. The use of statistical techniques
enhances diagnostic robustness against random perturbations and improves the
reliability of conclusions.

In systems with high data intensity, machlaarning algorithms are utilized to
enable automatic classification, clustering, and forecasting of signal changes. Such
methods are effective when processing large datasets and are capable of revealing
complexpatterns that may not be apparent with traditional techniques.

The optimization of vibroacoustic sigRpfocessing methods forms the
foundation for accurate diagnostics; however, practical implementation requires their
proper integration into the overall monitoring architecture. For the system to operate
reliably andfully harness analytical capabilities, it is necessary to establish clear
recommendations for its implementation in operational practice.

The integration of vibroacoustic mon
necessitates the creation of a unified infrastructure that combines sensor equipment,
analytical algorithms, and digital management platforms. To achieve maximum
efficiency, seeral practical recommendations must be followed to ensure system
stability and adaptability to operational conditions.

First, it is essential to provide a rational distribution of sensors across structural
elements. The selection of installation points should take into account the architectural
features of the building, the types of loads it experiences, and potentiabnisk. A
combined placement strategy is recommended, enabling the registration of both local
and global vibrational processes.

Another important aspect is the development of unified standards for data
acquisition and storage. For lotgyrm monitoring, it is crucial that registration
parameters, sampling frequency, and file formats remain consistent. This ensures the
comparability of records, the correct functioning of analytical algorithms, and
facilitates subsequent data integration into analytical models.

Special attention must be given to securing uninterrupted data transmission.
Under urban operating conditions, it is advisable to use redundant communication
channels capable of compensating for potential overloads or temporary network
failures. The use ofocal sensoside buffers is also recommended to preserve
information during shofterm connection disruptions.

To enhance the efficiency of the monitoring system, automated analysis and alert
procedures should be incorporated. Software platforms must not only visualize data
but also automatically detect critical deviations, generate warnings, and send
notificationsto responsible specialists. This approach significantly reduces response
time in the event of defect development.

An important organizational measure is the integration of vibroacoustic
monitoring into the operational regulations of the building. Analytical results should
be considered when planning maintenance activities, evaluating the residual service
life of strudural elements, and making decisions regarding repair interventions. This
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enables a transition from reactive to preventive maintenance, reducing the risk of
failures and associated economic costs.

Finally, it is essential to provide training for the personnel operating the
monitoring system. Specialists must possess knowledge of -snjegdretation
methods, the principles of equipment operation, and the capabilities of analytical
software platforra. This ensures highuality diagnostics and competent system
management.

Technological and Methodological
Support of Vibroacoustic Control
and Monitoring of Construction Obects

Physical Principles of Vibration
and Acoustic Response

Mathematical Models of Wave
Propagation in Construction Materials

Measurement Methodology of
Vibration and Acoustic Parameters

Signal Processing and
Defect Detection

Figure 4. Workflow for Vibroacoustic Monitoring

After establishing practical recommendations for integrating vibroacoustic
monitoring into buildingmanagement systems, it is important to evaluate the prospects
this technology offers at different st
allows vibroacoustic monitoring to be seen not as an auxiliary option, but as a full
fledged engineering tool accompanying the structure from design to modernization.

Vibroacoustic monitoring technologies hold broad applicability throughout the
entire life cycle of construction objects. Their versatility, high sensitivity, and ability
to detect hidden processes make them an essential component of modern engineering
pradice.

The use of vibroacoustic monitoring during the construction phase enables high
guality control at the earliest stages of structural formation. Recording the vibrations
of elements during concreting, assembly, or preliminary load testing helps identify
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technological deviations, inconsistencies with design specifications, and issues related
to temporary supports. Of particular value is the ability to detect hidden concrete
defects, insufficiently compacted zones, and loose jdetsors that can laterae to

a reduction in loadbearing capacity.

During the operational phase, vibroacoustic monitoring serves as an effective
tool for preventive diagnostics, enabling theely detection of early signs of
degradation. Continuous observation allows engineers to track changes in the dynamic
characteristics of the structure and identify the moments when parameters begin to
deviate from normative ranges. This creates an oppitytto implement preventive
measures before significant damage occurs. The technology is especially relevant for
heavily loaded buildings, structures with unique architectural features, and facilities
exposed to seismic or wind loads.

During reconstruction, vibroacoustic monitoring can be used to assess the
residual service life of the structure, evaluate the effectiveness of strengthening
interventions, and control the quality of executed works. Recording vibrational
characteristics Here and after intervention provides an objective assessment of how
the dynamic behavior of the structure has changed. Furthermore, the technology helps
identify optimal zones for reinforcement, evaluate the performance of newly installed
materials, and mutor the interaction between existing and added structural
components.

Conclusion

The conducted research has made it possible to form a comprehensive
understanding of the potential of vibroacoustic methods in assessing the technical
condition of construction objects. Through a consistent and structured analysis, key
regularities of the&lynamic behavior of structural systems were identified, diagnostic
parameters most sensitive to structural changes were determined, and methodological
approaches to the acquisition, processing, and interpretation of vibroacoustic data were
developed. Theirfidings confirm the effectiveness of integrating specialized sensing
equipment, advanced sigraalysis algorithms, and digital platforms to ensure
reliable structural monitoring.

The practical significance of the proposed methodology lies in its ability to
provide early detection of defects, objective assessment of structural conditions, and
timely engineering decisiemaking. A comprehensive monitoring strategy facilitates
the transition from periodic inspections to continuous condition assessment,
significantly reducing the risk of sudden failures, optimizing operational costs, and
enhancing the overall safety of buildings. Vibroacoustic analysis is particularly
valuable for struitires with complex geometries, heavily loaded facilities, and
buildings situated in dynamically changing urban environments.

The obtained results open broad prospects for further research. Of particular
interest is the development of intelligent diagnostic systems based on artificial
intelligence methods capable of automatically detecting anomalies and accurately
predicting defet evolution. Another promising direction involves the creation of
digital twins of structural systems, enabling reade synchronization of vibroacoustic
measurements with virtual models and supporting simulation of various operational
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scenarios. Significant potential also exists in the expansion of online monitoring, where
automated sensor networks and cknaded platforms will provide continuous, round
the-clock control of structural conditions and enable rapid response to critarajeb.

Overall, the proposed methodology demonstrates substantial scientific and
practical value, forming a robust foundation for the advancement of modern monitoring
systems and contributing to improved durability, reliability, and safety of construction
objectsin the longterm perspective.
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Key descriptive metrics of hourly fuel consumption by month (2024)
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Compare predictive results with <c¢l as
and l nvestigate which variabl es are m
emi ssi ons.

Data Fusion and .Feature Engineering

Af tperer ocessing and aggregation, both
which makes them perfectlydatagatedi nal
foll owing main features: hour, weekday,
vehicle count.

Lag f eaarteurceesri ved from the fuel con
previous hour and previous day.) to caj
(Categor iamal )t:esTr aciant egor i c al var i-hadbtl e s
encoded. Al the continuous variabl es
convergence and numerical stability.

Feature <correlation analysi s (see T

correlations betwe@n8Vehanmcdefoceluntorn Rur

the i mportance -doefr iivnecdo rfpecartautriensgy oQpVer at |
Tabdl eCorrelation matrix of key predictive
Feature|vehicl ¢gprev hodJweek(i s ho/mont

fuel consul0. 81 0. 76 0.47]|0.33 |0. 3]

vehicle co(l1.00 0. 63 0.32]|0.25 |0. 1¢

Computer Vision Module for Behaviora

For -woerdld behavior indicators of fuel
modul e with the ability to identify anc
The fofamasstationary surveill ancter &iamed

YOLOvS8 model to detect objects. The i d
truck and bus with asnsdo chioautnedd ncgo rbfoixdeesn c
The DeepSORT gtomradkhimng hen tracks thes

frames and assign unigue | Ds to each of
every passing vehicl e corfoslsretsertehset nfaRQl
exactly one ti me. The behavioral feat L

(vehicle count) representgansg stthaet icouns.t on
The fusion of YOLOvS8 and DeepSORT i

anal ytic applicati omisghwideht etchte oand vaacnctuar
consistency [ 6], [ 13]. This behavior si
the forecastinige mmdeé¢! @wdlaewcognt for c

Machine Learning. Forecasting Model s
Two predi cweirneg cnoondsetlrsuct ed and compar

(a) Extreme Gradient Boosting (XGBoo
XGBoost -basead tegresembl e technique kn
efficiencypraenddi cs$i vengpower on tabul ar
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Priority directions of science and educatt®velopment

Il nterdependence rel ationships bet ween
nonl wagar The hyperparamemaxismsmchr eas d e
number of esti mat ebrass endevraer otduanteido no.ver ti

(b) LoAlgr®& Metmory (LSTM) Net wor Kk

The LS&a&aMtiype of recurrent neutr@and m ne
temporal dependencies i n semquédnce paaptea
S fed I nput wi ndows of past hour |
fuel consumption_I|liters vehicle count,
consumption one hour ahead. The model
optmi zer with a | earning@?2r at8d % fofO0 tih@1 d:
October 2024) were used taoDecamdwWeldot vem
utilized for validation.
Evaluati.on Metrics

The models were evaluated using thre

p P

MA E é—B"Qp "0 O IRMSE é—B"Qp RY
Bw o
P Bao @
Whewan@ddenote the actual and predict

respectively. The | oWwMAE)YX h&ndMeRmnotAbNeam
(RMSE) are, as Wwel |vaasuetshearhei,g htehre tbheet t
Results of t herecomparva tdiewde isnt urcayb |l e 6.

Tabsl eModel performance comparison.
MA E RMSE
Mo d el (L/ h (L/ h R Ke@gtrength
ARI MA (basel [8.74 [11. 25 |0. {(Captures tren
XGBoost 4.21 |5.88 0. {Handl es nonl.
LSTM 3.96 |5.47 O.{Learns tempor
Hybrld (L53.62 4. 97 0 Incorporates
vehicle coun dynami cs

Theybri d model vtehhaitc liencclowdnets ftehaet ur e

performance, which results in redwaimng
Memory (LSTM) mo d e | without behavior al
measurements from CV dperveed i@teinvsea € ya,n & \nd
deal i ng-vvairtimmnkckieghevents such as holiday:

System Architecture
The compl ete wor kifClVow ysft etmh e shy brliudt
The system consists of the computer vVvi ¢
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data fusion pipeline and machine | earni
il nam -e®edd framewor k.

Detection is performed using YOfLOr 8
tracking to obtain hourly wvehicle <cou
transact i ebnaasle da nsdt attiimea i cd efonr f peettcas mi
XGBoost and LSTM met hods.

Figure 4. Conceptual archiiCWeébueeast i nlgef

Results and Discussion
This section reports on the experim
Vi si on and MachMLnfeo rLeecdarsdimmeggo(r ®V i nt r od u «

4. The experi ments have been conducted
consunapntdi ovnehi cl e i nfl ows for 2024. The
forecasting performance compari son, (i
analysis, and (iii) discussion of pract

Forecasting Performance Evaluation

The evaluati on of forecasting accur
categori es:

(a) the ARI MA baseline, representing

(b) -bMdised models (XGBoost and LSTM) t
features onl y;

(c) the propiMEedodigbri awhiC¥h additi ol
behavioural feature vehi-bhsedomatuk®gt r g

Table 6 presents the quantitative p
tested cocnofmpguureadt ioovre,r t h el Dieecsetmbpeerr 120002 4(
performance indicator(sMA€nNe NRoan Mesaaanl uS
(RMSE) and Coefficient of Determination
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