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KAMBIPBIMABIABIK, KOPbI

HALYK

CHARITY FOUNDATION

b «XAJBbIK)»

B 2016 rogy mist pa3BUTHS U YAYYIICHUS Ka9eCTBA )KU3HHU Ka3aXCTAHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTenbHbIH HOHT « XaTbIK». 3aTOIBI CBOCH eI TETHPHOCTH
Ha pealln3aluio OJaroTBOPUTEIIBHBIX IPOCKTOB B 001ACTSIX 00pa30BaHus U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3APaBOOXpaHEHUs] U cnopra, POoHA BBLACTHI
Oonee 45 MUITHAP/IOB TEHTE.

Ocoboe BHuUManue brnarorBopurenbueli  GoHn  «Xadblk»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell aesrenbHOCTH. OKa3biBasi MOAJEPIKKY OTEUYECTBEHHOMY OOpa30BaHMIO,
@DoH1 BHOCUT CBOW MOCWJIBHBINA BKJIaJ B Pa3BUTHE KAuCCTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem caMbiM crmocoOCTBYSl pOCTy 4YHcia JIIOAEH, CIIOCOOHBIX
MEHSTh KU3Hb B CTpaHe K JydleMy — NpodecCHOHAIOB B pa3IMuHBIX cdepax,
MOTCHLIUANBHBIX JIMACPOB U «BEIUKUX YMOB». ONHOW M3 3HAYMMBIX WHULIMATUB
¢donaa «Xansik» B 00pa3oBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — nepBsrii B cTpane 6nzHec-nHKyOaTop utst ydamuxcs 9-11 kmaccoB, KOTOPBIT
MIOMOTaeT Pa3BUBaTh HEOOXOANMBIC B COBPEMEHHOM MHpE NMpeIIpUHIMATEIbCKHIE
HaBbIKU. Tak, Ha cozelicTBHE MaJloMy OM3HECY HIKOJILHUKOB OBIIO BBIZIEJICHO Oosiee
200 rpanrtoB. [y noanep:KKW TaJaHTIMBBIX U MOTHBUPOBAaHHBIX JeTed DoHn
HEOHOKPATHO BBIACIISUI TPAaHTHI Ha 00yueHue B MextyHapoIHoH mkoie « Mupacy»
u B Astana IT University, a Take MOMOT' Ka3aXCTaHCKHM HIKOJIbHUKAaM NPHUHATH
ydactue B mpectmxkHoM kKoHkypce «USTEM Robotics» B CIIA. Aropckue
paboTsI B pamkax npoekTa « Tamimrepy», koropomy DoHJ 0Ka3ail NOAICPKKY, JICIIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4E€OHO-METOIMYECKHUX KHHI IO
npeaMeTy «OCHOBBI IpeIIPUHIMATEIbCTBA U On3HEecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO moOMOIIM MIKOJIBHUKAM, YYallUMCsl KOJUIe/Ked u cryneHTamM DoHp
CUUTAET BAXHBIM BHECTH CBOH BKJIaJ B MOBBINICHUE KBAJIM(HUKALNU MEaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHWH OyaylIMX MOKOJICHMH Ka3axcTaHieB. [Ipu momnepikke
doHma «Xanplk» B KOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoros «Almaty Digital Ustaz.

BaxxHo#il MHMUIMATHBOM CTaJl peaau3yeMblii MPOEKT M0 OOYYEHHIO OCHOBAM
(MHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl U3 BocbMM obnacteil Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHHE Ha BOCIHMTAaHHE (PUHAHCOBON
PaMOTHOCTH M IPEAIPHUHUMATEIBCKOTO MBILIJICHUS Y HOBOT'O OKOJICHUS TpaskAaH
CTpaHBbI.



HeoOxomumyto nomomps @onp «Xallblk» OKa3bIBa€T U TEM, KTO OCOOECHHO
OCTpPO B HEHl Hykmaercs. B pamkax coluanpHON 3aIlIMTBHl HACEJICHUS aKTHBHO
MpoBOAXTCS paboTa MO MOAJEPIKKE AETeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei u
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOCB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 00CCIICUCHHIO HYKAAIOMINXCS COLHMAJIbHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIAAKH U (PU3KYIBTYPHO-0310POBUTEIBHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JETCKOMY CHOPTY, KyZa OTHOCHUTCS IMOJJICP’KKa B Pa3BUTHU ACTCKOro ¢gyrdoia u
Kapate B Hauel crpane. JKu3HEHHO BasKHYIO ITOMOIb biiaroTBOpUTeIbHbIN (GOH
«XanpIK» OKa3aJl HalllUM COOTEYECTBEHHMKAaM BO BpeMsl HEIaBHEH MaHICMUU
COVID-19. Torga, B pasrap Tsbkenoil OopsObl ¢ KOpOHaBUPYCHOW MHQeKuuei
®onpx Bbtenun cBbimie 11 MWIIMAapIOB TEHre Ha MPHOOpETeHHEe HEeOOXOIUMOro
MEIUIUHCKOTO OOOPYAOBaHMS M JOPOTOCTOSIIMX MEAMLHMHCKUX Ipernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEACTB 3aIlUTHI, aJPECHYIO
MaTepraibHyI0 MMOMOIIL COLMANBHO YS3BHMBIM CJIOSM HACEICHHUS U JCHEKHBIC
BBIMJIATHl MEJUIMHCKUM PAOOTHHUKAM.

B 2023 rogy napsimy ¢ OIpyruMH MpPOEKTaMH, HALICNEHHBIMH Ha MOBBILICHUE
071arocOCTOSHUS Ka3aXCTaHCKUX IpaskaaH QOH pelu yIeIuTh 0co000e BHUMaHNE
HayKe, TIOCKOJIbKY OHa SIBJISIETCSl 4aCThIO OOIIECTBEHHOM KYJIBTYpHI, @ YPOBECHb €€
Pa3BUTHS ONPEACISIET YPOBEHb PA3BUTHUS TOCYIapCTBa.

[Monnep:xka @oHIOM BbIMycKa KypHanoB HamumonanbHOM AkaneMuu Hayk
PecnyOnukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponuHble (OHABI Scopus u
Wos 1 B KOTOPBIX IMYOJHMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YeOHBIX 3aBEeICHMI
W HayYHO-HCCJIEOBATEIbCKUX MHCTHUTYTOB HAIICH CTpaHbl SIBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM DoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBRa.

C yBaxkenmnewm,
BbaarorBopurenbHblii ®oHa «XaabIK»!



KA3AKCTAH PECITYBJIMKACHI YJITTBIK FBIJIBIM AKAJIEMUSICBIHBIH
BASHIAMAJIAPDBI 2023 ¢4

BAC PEJAKTOP:
BEHBEPUH Banepuii BacuibeBny, MeIuIMHA FUIBIMIAPBIHBIH TOKTOPEL, Tpodeccop, KP YFA akanemuri,
Kaszakcran Pecryonukacer [lpesunenti Ic Backapmackl MeauuMHAIBIK  OPTaIbIFBIHBIH - IUPEKTOPbI  (AJMaThl,
Kasakcran), H=11

PEJAKIUAJBIK AJKA:

PAMA3AHOB Tinexka6b11 CoouTYIbI, (6ac peJakTOpABIH OpbIHOacaps!), GH3HKa-MaTeMaTHKa FhUIBIMIAPBIHEIH
Jnoktopsl, ipodeccop, KP ¥FA akanemuri (Anmvarel, Kazakcran), H =26

PAMAHKYJIOB Epnan Mupxaiizapyibl, (6ac permakrtopasiH opbiHOacapel), mnpogeccop, KP  YFA
KoppecroHaeHT-Mmy1eci, Ph.D GHoXuMus jKoHE MOJIEKYIAbIK TeHETHKA calachl OOMbIHINA YIITTHIK OHOTEXHOIOTHS
opraibrbiHbH 0ac aupekrops! (Hyp-Cyinran, Kazakcran), H =23

CAHTI'-CY Ksak, PhD (6uoxumust, arpoxumust), mpodeccop, Kopeit GHOFBUIBIM KoHE OHOTEXHOIOTHS FEUIBIME-
3eprrey uHCTHTYTEI (KRIBB), ecimMuikrepiH HIKeHEpIiK jKyHenepi FHUIBIMU-3€PTTEY OPTabIFBIHBIH 0ac FHUIBIMI
kpi3MeTkepi, ([]puon, Kopes), H =34

BEPCIMBAEB Paxmerkaxbl Eckenipy/ibl, Ononorus reUIbIMAApPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
axangemuri, Eypasus ynrteik yausepeunreri. JLH. l'ymunes (Hyp-Cyiran, Kasakcran), H= 12

OBUEB Pygar, Texuuka rFbUIbIMIapbIHBIH JOKTOpbI (Oroxumus), npodeccop, Cankr-IlerepOypr MeMIIeKeTTiK
TEXHOJIOTHSUIBIK, MHCTUTYTHI «XUMISUIBIK JKOHE OMOTEXHOIOIMSUIBIK alIlapaTypaHbl OHTaMIaHABIPY» Ka(eapachIHBIH
menrepyiici, (Cankr-ITerepOypr, Peceit), H= 14

JIOKIIHNH Bstuectas HoranoBmu, MeauiHa FBUIBIMAAPBIHBIH JTOKTOPEI, Ipodeccop, KP YFA akamemuri,
«PERSONAY xaJbIKapasblK KIMHUKAIBIK PENPOLYKTONIOTUsl OPTANIbIFBIHBIH AUPEKTOpbI (Anmarsl, Kazakcran), H = 8

CEMEHOB Baagumup I'puropbeBuy, Oronmorus FbUIBIMAAPBIHBIH JOKTOpBL —mpodeccop, UYysamr
pecryOniKachIHBIH €HOCK CIHIPreH FhUIBIM Kaiipartkepi, «UyBarl MEMJICKETTIK arpapiiblK YHUBepCHTETD Denepanabik
MEMJICKETTIK OIO/DKETTIK JKOFaphl OinmiM Oepy Mekemeci AKYILIEpIK oHE Teparus KaeIpachIHbIH MEHIEpYILICi,
(Yebokcapsr, Peceit), H =23

DAPYK Acana [lap, Xamaap ans-Mamkuna Xamaap)i yHUBEPCHTETIHIH IIBFbIC MeUIMHA (axyisreTi, [Ibrpic
MEIUIMHACKI KOJUTe/KiHIH npodeccopsl, (Kapauw, [Tokicran), H =21

HIENETKHWH Urops AsexcanipoBHY, MEIHIMHA FEUTBIMAAPBIHBIH JOKTOPbI, MOHTaHa ITAThI YHUBEPCUTETIHIH
npodeccops! (Monrana, AKII), H=27

KAJIAH/IPA IIberpo, PhD ({pusuka), HAHOKYPBUIBIM/IBI MaTepUaIap/bl 3ePTTEY HHCTUTYTBIHBIH TPOGECccopb
(Prv, Utamus), H =26

MAJIBM Amnna, dapmaneBTrKa FEUIBIMAAPBIHBIH JOKTOPSI, Ipodeccop, JII0OIMH MenuimHa yHUBEPCHTETIHIH
(bapmanepTika daxyasTeTiHiH AekaHsl (JIoomin, [onsma), H =22

BAUMYKAHOB [lacran Acbl10eKy.ibl, aybUl IIAPYaIIbUIbIFbI FRUTBIMIAPBIHBIH T0KTOpBI, KP ¥FA koppecrnon-
JIeHT Myleci, "Mail mapyanibuibFbl KoHE BETEpUHAPHS FhUIBIMU-OHIPICTIK opTaibibl" XKIIC man mapyaibuibEbl
JKOHE BETCPHHAPNBIK MEAVIMHA JerapTaMeHTiHiy Oac reumbivu KpiMertkepi (Hyp-Cynran, Kasaxcram), H=1

TUTUHSAHY Uon MuxaiisioBuy, (hr3nka-MareMaTika FbUIbIMIAPBIHBIH JJOKTOPBI, akaieMuk, Mosjosa Futbiv
AKaJIeMISICBIHBIH TIpe3uaeHTi, MolioBa TexHUKaIBIK yHIBepcuTeTi (Kummues, Monnosa), H = 42

KAJIMMOJIJAEB Maxkcar Hypominyibl, Qusnka-MaTeMaTHKa FhUIBIMAAPBIHBIH JOKTOPEI, Tpodeccop, KP
YFA axanemuri (Anmvarsl, Kazakcran), H="7

BOLIKAEB Kyanraii Arasbiyjibl, Ph.D. Teopusinbik xoHe sSaposblK (GU3MKa KaderpachiHbIH JOLEHTI, -
®Dapabu areigars! Kazak Ttk yHEBepeuTeTi (Anvarsl, Kazakcran), H = 10

QUEVEDO Hemando, ipoceccop, SIaporbIk FeuibiMaap HHCTHTYTH! (Mexuko, Mekcrka), H =28

JKYCIIIOB Mapar AG:kaHy/bl, (U3MKa-MaTeMaTHKa FHUIBIMIAPBIHBIH JOKTOPBI, TEOPHSUIBIK JKOHE SIPONIBIK
¢uzmka kadeapacsHbIH mpodeccopsl, an-Papadbu arbimars! Kasak yiTTeik yausepeureTi (Anmarsl, Kazakcran), H=7

KOBAJIEB Aunexcanap MuxaiiiioBuy, (r3ika-MareMarnka FhUIBIMIAPBIHBIH JOKTOpbI, YKkpanHa YFA
akazemuri, KoinanOasl MaTeMaTika skoHe MexaHuka MHCTUTYTHI (JloHenk, Ykpanna), H =15

TAKUBAEB Hypranu Kabarayiibl, (u3ika-MaTeMaTHKa FHUIBIMAAPBIHBIH JIOKTOPBI, mpodeccop, KP ¥YFA
axagemuri, on-Papabu aremHpars! Kazak yiTTeik yHuBepeuteti (Anmarsl, Kasakeran), H=5

XAPUH Cranncnas HukonaeBnu, (usnka-mMareMarvka FBUIBIMIApBIHBIH JOKTOPEL, mpodeccop, KP YFA
axagemuri, Kasakcran-bpuran texuukansik yHuBepeuteti (Anmarsl, Kasaxcran), H= 10

JABJIETOB Ackap EpOynanoBud, ¢u3nka-MareMarika FbUIBIMIAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akazemuri, an-Oapadbu  arsiaare! Kazak yiarTeik yHuBepeuteti (Anmvarel, Kazakcran), H= 12
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TOKJAJIBI 2023 ¢4
HALII/IOHAHBHOﬁ AKAJIEMHUUN HAYK PECITYBJIMKHN KA3AXCTAH

TJIABHBIMA PEJAKTOP:
BEHBEPHH Bauepuii BacuiibeBu4, TOKTOp MEIMIMHCKUX Hayk, mpodeccop, akanemuk HAH PK, mupekrop
MemuumHckoro eHtpa YipasneHust jienamu [pesunenta Pecrryonuku Kasaxcran (Anvarst, Kasaxcran), H=11

PEJAKINUOHHASA KOJJET US:

PAMA3AHOB Tiekkaya CabuToBUY, (3aMECTHTEIb IIABHOTO PENAKTOpA), JOKTOP (DPH3MKO-MaTeMaTHuecKuX
Hayk, npodeccop, akagemuk HAH PK (Anvarsl, Kasaxcran), H =26

PAMAHKYJIOB Epian Mupxaiinapsud, (3aMeCTHTENb INIABHOTO PEIAKTOpa), npodeccop, WieH-KOpPeCOHIeHT
HAH PK, Ph.D B obnact OMOXMMHM ¥ MOJEKYJISIPHOW TeHETHKH, [eHepaibHblil aupextop HarmoHanbHOTO IIeHTpa
ouorexnonoruu (Hyp-Cynran, Kazaxcran), H =23

CAHTI'-CY KBak, nokrop ¢unocoduu (Ph.D, Gnoxumusi, arpoxumus), mpodeccop, IIaBHbII HayqHbIiT COTPYIHHIK,
HayuHo-uccnenoBarenbekuil LEHTP MHKEHEPHBIX cUcTeM pacTeHni, Kopelickuii HayuHO-UCCIe0BaTeNbCKU MHCTUTYT
ouonayku u ouorexnonoruu (KRIBB), (I»4on, Kopest), H = 34

BEPCUMBAEB Paxmerka:u MckeHIHPOBHY, TOKTOp OHONOrHYECKHX Hayk, mpodeccop, akanemuk HAH PK,
EBpasuiickuii HarmoHanbHelii yausepcurer um. JLLH. T'ymunesa (Hyp-Cynran, Kazaxcran), H= 12

ABUEB Pydar, noxrop TexHHYeCKHX Hayk (Omoxumis), mpodeccop, 3aBemyronmii xkadenpoit «OnTHmMusarms

XUMHYECKOW 1 OMOTEXHONIOTMYECKOH anmaparypb», CaHkT-IleTepOyprekuii rocy1apCTBeHHbIN TEXHONIOTHYECKUIA HHCTH-
TyT (Cankr-IlerepOypr, Pocerst), H= 14

JIOKIIIUH Bsiuecia HoraHoBu4, JOKTOp MEIMIMHCKHX Hayk, npodeccop, akanemuk HAH PK, mupexrop
MexayHapOIHOTO KIMHIYECKOro neHTpa penponykroioray «PERSONA (Amvarst, Kazaxcran), H=8

CEMEHOB Buiagumup I'puropseBud, JOKTop OHOIOrMYECKUX HAyK, MPOQEccop, 3aCITy KeHHBIN e TeI b HayKH
Yysarckoii PecryOnuku, 3aBeyrorimii kadeapoit Mopdosoriu, akymepeTsa 1 tepaniu, OeaepaabHoe rocyIapcTBEHHOS
OlomKkeTHOE 00pa3oBaTebHOE YUPEXKICHHE BBICIIErO oOpazoBaHmst «UyBamICKMil TOCYNApCTBEHHBINH arpapHbIi
yausepcute» (Yebokcapbl, Uysarickas Pecrryonuka, Poceust), H =23

DAPYK Acana Jlap, npodeccop Kormtemka BocTouHOM MemuimHbl Xamaapaa anb-Mapkusa, (haKyisTeT Boc-

To4YHOMN MetHIMHbEI YHuBepenuTeTa Xamaapna (Kapauu, [akucran), H= 21

MIENETKHWH Hrops AnlekcaHApoBHY, IOKTOP MEIMIMHCKUX HayK, podeccop YHUBepcHTeTa mrara MoHTaHa
(CLIA), H=27

KAJIAH/IPA Iserpo, noxrop dunocoduu (Ph.D, dusuka), npodeccop UHCTHTYTA 10 M3YUCHUIO HAHOCTPYKTY-
pupoBaHHbIX Marepuaio (Pum, Utams), H =26

MAJIBM AnHa, 1oKTOp (hapMareBTHUeCKUX Hayk, Ipodeccop, ekaH (apMareBTHIeckoro haxynsrera JIroomm-
CKOro MeJMIMHCKoro yHuBepeutera (JIro6mun, [Monbnra), H =22

BAUMYKAHOB Jlacran0exk AcbLIGEKOBHY, JIOKTOP CEJIbCKOXO3SHCTBEHHBIX HAyK, YICH-KOPPECHIOH/ICHT
HAH PK, maBHblit HayuHbIH cOTpYIHUK JlenapraMeHTa »KUBOTHOBOJCTBA M BeTeprHapHOi Meuimubl TOO «HayuHo-
TIPOU3BOICTBEHHEII LIEHTP JKUBOTHOBOZCTBA U BeTepunapmiy (Hyp-Cyirran, Kazaxcran), H=1

TUTUHSIHY Won MuxaiisioBu4, 10KT0p (GU3MKO-MaTeMaTHueCcKUX HayK, aKaJeMUK, PE3UICHT AKaIeMUU HayK
Mornyiobl, Texuuueckuii ynusepcurer Monioss! (Kummxes, Moiosa), H =42

KAJIMMOJIJAEB Maxkcat HypaanioBud, JOKTOp (GpU3HKO-MareMaTHIecKHX Hayk, IIpodeccop, akagemuk HAH
PK (Anmarsl, Kazaxcran), H="7

BOLIKAEB Kyanraii ABraszpieBuy, noktop Ph.D, npenonaaresp, 101EHT Kadenpbl TEOPETUUECKOM U sIePHOM
m3nku, Kasaxckuii HalMOHaIBHBIA YHUBEpCHTET MM. anb-Dapabu (Anmmarel, Kasaxcran), H= 10

QUEVEDO Hemando, nipodeccop, HarmonanbHsiii aBroHomHbIH yHUBepcHTeT Mekcuku (UNAM), UHcTutyT
sinepHbIX Hayk (Mexuko, Mekcuka), H =28

JKYCYIIOB Mapar A0:kaHoBHY, TOKTOp (H3HKO-MaTeMaTHISCKUX HayK, Ipodeccop Kaheapbl TEOPETHIESCKON i
sepHoit pmsnku, Kasaxcknii HatmoHanbHbINH yHHBepcHTeT nM. anb-Dapabu (Anvarsl, Kasaxcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBud, JOKTOp (H3HKO-MareMaTH4ecKuX Hayk, akagemMuk HAH VikpauHer,
VHCTHTYT NPUKNIAHOM MaTeMaTHKy 1 MexaHuky (JloHenk, Yikpauna), H=5

TAKUBAEB Hypraan JKa6araeBud, JoKTop (U3HKO-MaTeMaTHICCKHX Hayk, mpodeccop, akanemuk HAH PK,
Kazaxcknii HaMOHAIBHBI yHHBepeHTeT M. antb-Dapadu (Anmmarsl, Kasaxcran), H=15

XAPUH Cranncias HukomnaeBH4, TOKTOp (pH3HKO-MaTeMaTHUeCKHX Hayk, Ipodeccop, akagemuk HAH PK,
Kazaxcrancko-bpuranckuit Texanueckunii ynusepeuret (Anmarsl, Kazaxcran), H=10

JABJIETOB Ackap EpoOynanoBud, 10KTOp (U3MKO-MareMaTnyeckux Hayk, npodeccop, akagemuk HAH PK,
Kazaxckuii HaMOHAIBHBIN yHHBepcHTeT HM. anb-Dapadu (Aymarsl, Kasaxcran), H=12

Hoxaaasl HannonanbHoii akagemuun Hayk Pecnyosmuku Kazaxceran»
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Abstract. In a rapidly changing world, usage of digital technology is a key
factor in society affecting greatly physics education from primary school to higher
degree. Among significant achievements in this trajectory are the extensive
digitalization and development of students' digital literacy. This study will discuss
pre-service physics educators’ anticipated problems and benefits while integrating
technology in education. Physics educators often utilize digital resources in
implementing the educational curriculum for students. In the interview obtained
during the research, the pre-service physics educators considered some possible
dangers or disadvantages associated with the use of ICTs as well as some possible
strengths or benefits that might result from this utilisation. It is quite noteworthy
that pre-service physics educators have confidence in themselves that they can
easily integrate ICTs into the physics education. However, this unexpected finding
contradicts existing study findings and calls for more advanced research on
emerging technologies in physics education.

Keywords: education, teachers, physics, teacher training, technology-based
learning, teacher trust, technology integration
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AnHotamusa. KapkpiHabl  J1aMbIll  KeJie JKaTKaH oiieMJe  U(PIBIK
TEXHOJIOTHSHBIH OacTaybllll MEKTENTCH JKOFapbl OKYy OpBbIHAApblHA ACHiHT1
KOJIIaHBUTYBI pU3UKaaaH OiniM Oepyre acep eTeTiH Heri3ri pakTopasiH O6ipi. by
OaFpITTaFbl MaHBI3BI JKETiCTIKTEp OinmiM Oepyni >kanmail nuQpraHgplpy >KoHE
opOip OKYWIBIHBIH LUQPIBIK CayaTThUIBIFBIHBIH JaMybl. ¥ CBIHBUIFAH 3€pTTEY
aTaJMBbIII TEXHOJIOTUSTIAPIbIH Oinimre UHTerpanusiay/a ¢usnka
MYFaTiMJIEpiHiH Mocesieiepi MEH apTHIKUIBUIBIKTAPhIH TalKbuIaiael. dusuka
MyFamiMJiepi MEKTel OKyIUblJapblHa apHairan OiniM Oepy OarmapiamachiH
XKy3ere achipysia HuQPIBIK pecypcTap/ibl KUl KOJJlaHadbl. 3epTTey OaphIChIH/A
anpiHFaH cyxOatTa, ¢usuka myramimuaepi AKT-wbel KonganymeH OailnaHBICTHI
KeWOip BIKTHMaJ KayilTep MEH KeMIIUTIKTep/i jKoHEe TybIHAAybl MYMKIH KeiOip
KKETTUTIKTEp MEH apTHIKIIBUIBIKTAPAbl KapacThipibl. bip KbI3bIFbI, (usuka
MyFamimzepi okbITyabl Oactamac OypbiH, onap AKT-Hbl (u3ukaHbl OKBITYFa
OHail OipikTipe ayaTblHbIHA CeHIMJI. Auaijga, OyJl Karnald KOJIJIaHBICTAFbI
3epTTEYyJICP/AIH HOTHXKEJIepiHe KaWIibl Keneli koHe ¢u3uka OoibIHINA Oiim
Oepyieri xaHa TEXHOJIOTHsUIAPIbl TEPECHIPEK 3ePTTEY Al KaXKeT eTe/I.

Tyiiin ce3mep: Oimim Oepy, mnemarorrap, ¢usuka, MyFaTiMAEpiHIH
JANBIHABIFBI, TEXHOJIOTHSUIAPFAa HETI3/ACIATeH OKBITY, MYFaliMACpAiH CeHiMi,
TEXHOJIOTHUSATIAp/Ibl HHTETpaLusIay
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AHHOTauusi. B ObICTpo pa3BuBaroIeMCss MHUpPE HCHOJIb30BaHHE IH(POBBIX
TEXHOJIOTHH OT HAa4aJbHOW ILIKOJIBI A0 BBICIIET0 00pa30BaHUS SIBISICTCS OAHUM U3
OCHOBHBIX (DaKTOPOB, BIUSIOIINX Ha 00y4yeHue Gpuznuke. BaxKHbBIMU JOCTHKCHUSIMH
B 9TOM HANIPABJICHUHM SIBJISIFOTCS MaccoBasi HU(PPOBU3ALIUS 00pa30BaHUsI U Pa3BUTHE
IU(POBOIl I'PaMOTHOCTH KaXJOro ydamierocs. B mpennaraeMoM uccie0BaHUH
o0CcyXnaroTca MpoOJeMbl W NPEUMYILECTBAa yuyuTelded (U3UKH B HMHTETPALUH
JaHHBIX TEXHOJOTUH B oOpa3oBaHue. YuuTens (UMK YacTO HCIOJIB3YIOT
mUQpoBBIE Pecypchl NpHU peanu3aluyd  00pa3oBaTeNbHOH MPOTrpaMMBbl  JUIS
LIKOJIBHUKOB. B MHTEPBBHIO, OIYYEHHOM B XOJ€ HMCCIICAOBAHUS, YUUTENS (QU3HKH
paccMOTpeId HEKOTOPbIe NOTCHLUHUAIbHBIE PHUCKH W HEIOCTATKH, CBSI3aHHBIC C
ucnonbzoBanneM WKT, a Taxke HeEKOTOpble NOTPEOHOCTH M INPEUMYLIECTBa,
KOTOpbIE MOTYT BO3HHMKHYTbH. lIpmMedaresnbHO, YTO mpernoaaBaTead (U3UKU 10
Hayana oOy4yeHMsl yBEpeHBI B TOM, YTO OHM MOTYT Jjerko uuterpupoBats MKT B
oOyuenne ¢usuke. OIHAKO 53TO HEOXKHIAHHOE OTKPBITUE MPOTHBOPECUHT
pesyibTaTaM CYIIECTBYIOIIMX MCCICAOBAaHUH M TpeOyeT Oosiee yriyOJIeHHBIX
MCCIIeI0BaHUI HOBBIX TEXHOJIOTHH B 00pa30BaHUU 10 (hUBHKE.

KioueBbie cioBa: oOpazoBaHue, neaarord, ¢usvka, MOArOTOBKA YUHTEIEH,
o0y4yeHre Ha OCHOBE TEXHOJIOTH, T0OBEpHE yUUTENEH, HHTETpalysl TEXHOIOTUI
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Introduction

State Programme for Digital Kazakhstan, running from 2018 to 2022, was
designed to improve digital literacy among Kazakhs and supply all schools in
Kazakhstan with computer, multimedia and high-speed internet network facilities.
It was an incremental blueprint of minimum digital skills. Implementation of the
program will offer the chance to create electronic textbooks and online educational
portals in order to ensure equality of opportunity in educational resource use. One
of the main concepts in education digitalization is called “The paper-free principle”
and means digital documenting with the help of “Kundelik”. This also applies
in education where systems are designed to seamlessly connect to the “National
Educational Database” for complete tracing of students’ achievements. Digitization
is not limited to work environments but includes online queues for kinder
gardens, schools, colleges, and universities such as the e-queue in Almaty since
2018. This aim is to use technology to foster universal schooling system reforms
aimed at improvement. The goal is to ensure that schools catch up with the rest
of a sophisticated society where most modern youth live it. The phenomenon that
technology usage is an established tradition in the area of education (Batrakova,
2019).

Nevertheless, issues still exist withrespectto technology ’shistorical incorporation
into physics education. Barriers include teacher confidence, competencies, and
access to resources, as noted by Bingimlas’s (2009) observations in 2009 and
the findings of (Mailizar et al.,, 2020) show that, among other barriers,
educators’ confidence, competence, and availability of materials are a problem.
This was done through highlighting educators’ barriers including loss of
confidence and non-mastering of the required competencies consistent with its
expected worries and expected advantage in using technology to teach physics.

By late 1990s, research continued to demonstrate that science was interested
integrating technologies with physics education. Building on the Teacher-Learner-
Knowledge Triangle, ( Trgalova et al., 2018) proposed the Teacher-Learner-
Technology Tetrahedron. This widened milieu provides a techno-physical learning
space that is technologically sophisticated, wherein students and educators converse
in unison using both physical input and output.

This study outlines why it is important for pre-service physics educators
to understand anticipated problems and benefits associated with using modern
methods in the teaching of physics. This provides an insight of how instructional
settings for pre-service physics educators may be developed and improved on this.
The pre-service physics educators’ perspectives must be examined because it is
anticipated that the country will implement changes due to calls by both national
and international stakeholders for mainstreaming of information technology in
education. The study employs a grounded theory methodology to explore what
pre-service physics educators anticipate will be their benefits and fears before
implementing these technologies.
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Literature review

The use of calculators, computers, and virtual apps for physics education have
been triggered by a revolution involving rapid technological developments.
(Flood et al., 2020) state that technologies, including augmented reality, should be
used to promote interaction between the student and computer and, ultimately,
build their acceptance within the educational contexts.

According to (Borba et al.,, 2016), there are four stages, which can be
recognized during the process of applying technology in physics education.
Lastly, these two points indicate changes in communications, collaborative
learning possibilities, qualitative shifts on the internet, and finally envisaging the
total transformation of physics class after all technology assimilation.

Nevertheless, it is not certain that including novel technologies would
be effective and successful, especially when considering the cases related to
COVID-19 and homeschooling. The challenges crop up due to lack of experience
using technologies in formal learning setup for both physical and virtual barriers
(Almanthari, Maulina, & Bruce, 2020).

The provision of a single digital device to each school student on the part of
the Ministry of Education highlights the role of the physical and non-physical
factors in integrating technology (Tokzhigitova & Omarova, 2022).

The basis that pre-service physics educators’ knowledge and beliefs, from
the Technological Pedagogical Content Knowledge (TPACK) model (Mishra &
Koehler, 2006), is laid. TPACK refers to the confluence of content knowledge,
pedagogical knowledge, and technological knowledge in shaping the relationship
between educational content and technology in instruction. The contextual
background of pre-service physics educators informs their beliefs regarding
integrating technology into the classroom and subsequently shapes their practices.

This study concentrates on the anticipated concerns and benefits perceived by
pre-service physics educators’ as they integrate technologies into physics education.
The significance of pre-service physics educators’ Technological Pedagogical
Knowledge (TPK) and Technological Pedagogical Content Knowledge (TPACK)
is paramount, as they shape the purposes for which technologies are employed
and the anticipated outcomes. The novelty of the study lies in its nationwide
scope, enabling an examination of pre-service physics educators’ beliefs on a
broader scale.

The expected concerns and benefits anticipated by pre-service physics
educators’ while integrating technologies in physics education are examined in
this study. Therefore, the TPK and TPACK of teachers define the goals behind
technological use and expected outcomes. The main distinction is that this
research has a national basis, so it is possible analyse about ideas of pre-service
physics educators at the more widespread scale.

Finally, this study examines technologies integration in physics education
addressing the possible pros and cons including expected benefits and fears of
pre-service physics educators in Almaty, Kazakhstan.

11



ISSN 2224-5227 4.2023

Kazakhstan has undertaken an exemplary project whereby it provisioned
students with modern gadgets equipped with digital pens and keyboards. The
introduction of this initiative along with the continuing application of learning or
content management systems due to COVID-19 presents a remarkable change in
the learning arena (Mausumbaev & Toleubekova, 2022). Together with departments
of education universities (Almaty Educational Universities) we are working out
understanding, what is the place of these technologies, mostly interacting digital
learning resources, in content of physics course for pre-service physics educators.

All seventeen interviewed skilled educators came from varied urban and rural
schools with varying social class positions. Purposively, we chose schools having
different socioeconomic features such as urban private ones, and those that were
affected by migration. There were 10 women and 7 men from the start to the mid-
teaching career who participated in the study, contributing to an array of viewpoints.

The qualitative interviews, guided by a semi-structured approach, explored
three thematic complexes: issues related to the anticipated concerns and benefits
of pre-service physics educators with modern information technologies, required
support for preparation to teach with the new devices in the future, and preparation
strategies for the next school year. For this purpose, grounded theory principles
were used for the data analysis, considering a constructivist point-of-view in the
interpretation.

The research design incorporates features of a qualitative interview study as
well as grounded theory. Due to using a non-standardized technique of interviewing
skilled educators, these data obtained are not simple, but rather complex text. Pure
case sampling in case study methodology was used by the study in a unique way
— extreme cases on both ends of the socioeconomic continuum — which provides
important information about how to build theories.

In brief, our study investigates the everyday lives of the beginning of the
pre-service physics educators involved in implementing modern information
technologies of physics educators. Our study seeks help to understand the expected
concerns and benefits arising because of the transformative initiative within Almaty
schools by considering specific situations through case studies.

Research methodology

Our study takes the form of a case study, concentrating on the expected
challenges and advantages experienced by specific pre-service physics educators
as they grapple with the introduction of modern information technologies at the
onset of education. Within the framework of case studies, genuine individuals in
authentic settings undergo deliberate interventions, shaping a constrained system.
Our investigation centres on pre-service physics educators and their classes as the
real participants in genuine settings, with the introduction of modern information
technologies constituting the intervention.

In line with the perspectives presented by Eisenhardt (1989), we consciously
highlighted extreme cases, exemplifying schools situated at opposite ends of the
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socio-economic spectrum. This intentional emphasis corresponds to purposive
sampling, a method commonly employed in case studies and grounded theory
approaches. Our objective in scrutinizing cases with potentially high and low
socio-economic backgrounds is to extract valuable insights for expanding existing
knowledge and building theoretical frameworks.

Our study combines elements from interview studies and grounded theory to
form our methodology. We used a standardized interview approach to give skilled
educators the opportunity to express themselves openly which resulted in detailed
textual data. This methodology as explained by Charmaz (2006) highlights the
connection, between grounded theory research and qualitative interview studies.
For data collection and analysis, we followed grounded theory principles by
allowing skilled educators to explain their perspectives and priorities on the given
subjects. The detailed texts that emerged from this process serve as the basis, for
our understanding of the challenges and benefits that preservice physics educators
encounter when integrating information technologies at the beginning of their
education.

Research results

In the methodology section of our study we followed a three step process
commonly used in grounded theory approaches (Charmaz, 2006);

1) We began with coding

2) Followed by axial coding

3) And finally selective coding.

During the phase of coding, we applied inductive thematic principles and open
coding techniques to break down the new data into 72 distinct units of meaning.
Each unit represents an aspect. These units were then grouped into 21 level codes
based on shared descriptions and definitions.

Moving to the second step, axial coding, we systematically analyzed the higher-
level open codes. This involved organizing codes around a central phenomenon,
considering cause, activities, consequences, and framework conditions. The goal
was to synthesize the open codes, achieving a heightened level of generalizability
and abstraction. The result of this process is akin to creating a structured framework,
enhancing our understanding of the relationships between various aspects.

Finally, in the third step of selective coding, we evaluated initial assumptions,
identified, and closed research gaps, and established connections or dependencies
between categories obtained from axial coding. By refining and integrating
categories, we developed core categories that represent the central themes of the
study. In our case, these core questions include:

(A) How can educators address and minimize the impact of technology-related
discrimination in the learning environment?

(B) How can educators strike a balance between leveraging technology and
ensuring the retention of fundamental physics knowledge and skills?
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(C) How can the integration of technology be made more engaging and enjoyable
for educators to enhance their competency?

(D) What are the potential challenges or limitations associated with using
technology for differentiation in physics education?

This systematic and iterative approach to qualitative data analysis ensures a
comprehensive understanding of the anticipated concerns and benefits of pre-service
physics educators in the context of integrating modern information technologies in
education.

Implementing technology in the early stages of education may hinder students
from mastering fundamental arithmetic skills, leading to a lasting gap in physics.
Educators’ express concerns about students’ decreasing ability to solve basic
problems when relying on digital devices, fearing a widening gap that may persist
throughout their academic journey.

In interviews, skilled educators acknowledge the importance of technology in
physics education but express reservations. They highlight students’ diminishing
numeracy skills and an increased reliance on internet research for information
in physics. Concerns include students not memorizing formulas and potential
misinformation online.

Teachers worry that technology impedes the learning of basic knowledge in
physics, including memorization of formulas and the structured approach to
problem-solving. The fear is that students, given laptops at a young age, may
struggle to document solution paths, hindering their development of work and
structured problem-solving skills.

A critical concern is that the integration of technology may compromise students’
foundational competencies in physics at the onset of school, potentially leading to a
lack of structured work and increased difficulties in physics lessons.

This study has shown that educators in our sample viewed technology integration
as a way of learning for them. And particularly those who are skilled, they have
been using only high-quality technologies starting from the year 2015 in which
these were mandated to be used in the nationwide examination leading toward
leaving school. Thus, while they acknowledge their experience with technologies
at the upper secondary level, they highlight the disparities when integrating them
with younger learners.

When it comes to further training needs concerning early secondary school
technology use however, teachers prefer doing it alone through trial and error
method or within their own schools. In addition, individual learning is when teachers
themselves look for and adapt new technological tools or teaching strategies often
by googling and searching other sources on the internet. They anticipate problems
which may come up on their first attempt to use such tools. Similarly, inter- school
collaboration is also important whereby teachers can share resources and support
each other through informal methods like emails or meetings.

Educators must improve their knowledge and skills since physics education
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increasingly uses technologies. Educators prefer personal and informal strategies
for the acquisition of technological-didactic knowledge such as independent
searches and trial-and-error adoption of new tools. Besides, they engage in school-
internal cooperation to share knowledge.

In conclusion, the integration of technologies provides pre-service physics
educators with opportunities to acquire new competencies whereby experienced
educators appreciate their benefits but also understand that they need to be adjusted
for young children. The preferred ways for further training among the pre-service
physics educators include individual learning and informal intra-school cooperation.

Educators express their greatest hope for integrating technologies at the
beginning of secondary school: facilitating differentiation and individualization
in education. According to skilled educators feedback, achieving this involves
enhancing educator autonomy, incorporating diverse media, offering varied tasks,
making physics more relevant to reality, and allowing learning to be independent
of time and place.

According to the research, teacher autonomy implies pre-service physics
educators are not limited to explanations or tasks directly taken from the physics
students’ book. Teachers hope that this will allow them more flexibility in giving
additional explanations and tasks through students’ technologies.

In addition, teachers wish that the ever presence of modern information
technologies will aid in more media integrated in teaching of physics like
instructional videos, interactive worksheets among others which entail real time
feedback and tips.

Educators argue against traditional teaching aids such as physics students’
books that often contain pseudo-realistic tasks. Educators thus aim to address this
problem by using technologies to get a wider range of exercises much closer to
student’s lived experiences.

Educators also express a desire for increased ease in integrating actual artifacts
or facts from students’ everyday lives into lessons using modern information
technologies. They highlight the potential for students to conduct surveys and
collect data more conveniently.

Additionally, educators hope to make physics lessons more independent of time
and place by leveraging technologies. They envision using modern information
technologies to facilitate repetition and deepening of content in physics outside the
classroom, such as through learning videos or tasks with automatic feedback.

In the pursuit of differentiation and individualization in physics teaching, teachers
emphasize increasing the quantity and quality of tasks. This involves sourcing tasks
from various online and offline platforms, eliminating pseudo-realistic tasks, and
adapting the learning process to better suit students’ needs through independent
practice and real-time feedback from digital tasks.
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Conclusion and Discussion

The data analysis revealed that educators expressed concerns and interests
before introducing technologies at the beginning of secondary school. These such
questions: (A) How can educators address and minimize the impact of technology-
related discrimination in the learning environment? (B) How can educators strike a
balance between leveraging technology and ensuring the retention of fundamental
physics knowledge and skills? (C) How can the integration of technology be made
more engaging and enjoyable for educators to enhance their competency? (D) What
are the potential challenges or limitations associated with using technology for
differentiation in physics education?

Despite the increasing variety of technologies used for physics education,
Educators in the study initially perceived technologies as traditional tools
like calculators. Clarification was needed regarding the broader definition of
technologies, encompassing virtual apps and augmented reality.

Educators acknowledged the complex nature of physics education with
technologies, seeing both opportunities and risks. The manifold possibilities
offered opportunities for differentiation and individualization in learning processes,
but integrating technologies was perceived as an additional burden for students.

The study indicated that pre-service physics educators, confident in their
technological capabilities, preferred individual, and in-school approaches for
acquiring knowledge and competencies. They played a pivotal role in creating
supportive environments, consisting of both hard and soft factors, facilitating the
integration of technologies.

Contrasting results were found concerning pre-service physics educators’
confidence and competencies in using technologies. Unlike previous studies
reporting educators’ lack of confidence, this study revealed that pre-service physics
educators considered themselves capable of integrating technologies into physics
education. This confidence might stem from the long-standing use of technologies
in standardized exams, creating a positive self-assessment among teachers.

Regarding the various uses of technologies in physics education, the study
highlighted those pre-service physics educators focused on specific aspects, such
as resource distribution, organization, and communication. Some advanced uses,
like technology-supported collaborative learning or personalization, were less
emphasized.

Pre-service physics educators attributed servant or partner roles to technologies,
expressing concerns about the negative connotations associated with the servant
approach. They hoped for positive outcomes through the partner approach,
expecting technologies to facilitate individualized and differentiated physics
education processes.

In conclusion, educators’ concerns, and benefits regarding integrating
technologies into physics education were well-balanced. While fears were often
associated with traditional approaches, hopes were linked to contemporary uses of
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technologies, anticipating individualization, differentiation, and enhanced learning
experiences. State-of-the-art technologies, such as augmented reality or 3D printing,
were not yet widely associated with school-based learning by educators.
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