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I'PHTH 16.31.41

NMPOBNIEMbI BAPUATUBHOCTHU B NEPEBOAE
NIUHIBUCTUYECKOMN TEPMMUHOJI0TUN

I'.®. A3ueBa

Hoxmopanm, Kazaxckuii Hayuonanvuslil ynueepcumem umenu aio-Papabu, 2. Anmamol

B crarbe paccmarpuBaroTcsi 1mpoOJeMbl MEpeBOJa U BAPUATUBHOCTHU
JMHTBUCTUYECKOM TEPMUHOJIOTMM B COBPEMEHHOM Hay4yHOM auckypce. Ocoloe
BHUMaHHUE yJesIeTcs 0COOEHHOCTSM MEPEeBOJa HAYUHBIX U TEXHHUUECKUX TEPMHUHOB,
BOITPOCAM MEXbI3bIKOBON SKBUBAJIEHTHOCTA M COBPEMEHHBIM TEHICHILIMSIM Pa3BUTHS
TepMuHOJIOTMH. Ha OCHOBE aHanM3a OTEYECTBEHHBIX U 3apyOeKHBIX HCCIEIOBAaHUMN
BBISIBJICHBI OCHOBHbBIE TPUYMHBI BAPUATUBHOCTA TEPMUHOB U TPYJTHOCTH UX MEPEBOJA
B Pa3HBIX SI3bIKAX.

Knioueevie cnoea. NVHIBUCTUYECKAss TEPMHHOJOIWSA, BapUaTUBHOCTD,
Hay4HbIH JUCKYpPC, TEPMUHOBEACHHUE, IEPEBOJOBEACHHUE.

CeronHsi TEPMUHOJIOTHSI UTPAET BAXKHYIO POJIb B HAYYHOM KOMMYHHKAIWU.
NMeHHO ¢ TIOMONIBI0O TEPMHUHOB  y4YEHbIE UM  CHEIUAIMCTBI  TEPEeNaroT
npodecCHOHANIbHBIE 3HAaHUSI, OOMEHUBAIOTCS HayuyHOU MHbOpManue u GopMupyroT
eANHYI0 cucTeMy MOHATUH. OAHAKO B YCIOBHUSX AaKTUBHOTO MEXKIYyHAPOIHOTO
COTpYyJAHHYECTBA MpobeMa NepeBoia TEPMUHOB CTAHOBUTCS OCOOCHHO aKTyaJbHOM.
OnuH U TOT XK€ TEPMHUH MOKET UMETh HECKOJIPKO BApUAHTOB MEPEBOIA, 2 HEKOTOPHIC
MTOHSATHUS BOBCE HE 00J1a71al0T TOYHBIMU SKBUBAJICHTAMH B APYTOM SI3BIKE.

B nocnenHue roapl HHTEPEC K BOIIPOCAM TEPMUHOJIOTHU 3HAYUTEIHHO BO3POC.
DTO CBS3aHO HE TOJBKO C Pa3BUTHEM HAYKH M TEXHOJOTHUW, HO W C PaCHIMPCHHUEM
MEXIYHApPOAHOTO HAy4YHOTO TpocTpaHcTBa. (OcCOOEHHO 3aMETHO  BIHUSHHE
AHTJIMACKOIO SI3bIKA, KOTOPBIM CTall OCHOBHBIM S3BIKOM COBPEMEHHOM HAyKH.
MHorre TEepMHHBI 3aUMCTBYIOTCS 0O€3 TIepeBOJa WM aJalTHPYIOTCS K HOpMaMm
HAIlMOHAIBHBIX S3BIKOB. B pe3ynbrare BO3HUKAIOT MPOOJEMbI YHUPUKAIUA U
CTaHAApTU3AIUN TEPMUHOJIOTUYECKUX CUCTEM.

TepmuHOBEeIeHHE KaK Hay4dHas JUCHUIUIMHA 3aHUMAETCAd HW3YYCHHEM
TEPMUHOB, MX CTPYKTYpPbI, QYHKIUH U criocoboB ymorpebienus [1]. ITo mMHeHurO
B.M. Jleitunka, TepMUH TPEACTABISIET COOOW CIEIUAIbHYIO S3BIKOBYIO CIUHUILY,
CBSI3aHHYIO C ompeaesieHHon obOmacTeio 3HaHus [1]. A.B. CymepaHckas u apyrue
MCCJICIOBATENN TTOTUYEPKUBAIOT, YTO TEPMHUHOJIOTHS SIBJIICTCSI HE TOJBKO SI3BIKOBBIM,
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HO M KOTHUTUBHBIM SIBIIGHHEM, IOCKOJbKY OTpaxaeT mpouecc (HOpMUPOBAHUS
Hay4YHOTo 3HaHus [2].

Pa3Butne MeXIyHApOAHON HAyKH CTajl0 OJHOW W3 TJIaBHBIX MPHUYHUH POCTa
uHTEepeca K TepMuHONorud. CerojHs HCCIeN0BaTEIN IOCTOSIHHO paldoTaloT ¢
MHOCTPAHHBIMU CTaThSIMHM, YYacTBYIOT B MEXKIYHApOAHBIX KOH(PEPEHIMIX W
UCIOJIb3YIOT aHTJIOSA3BIYHBIE UCTOYHHUKHU. M3-3a 3TOTO mMpobiieMa TOYHOTO IepeBoaa
TEPMUHOB CTaja HE IMPOCTO TEOPETUYECKHM BOIPOCOM, a YacThO IOBCEIHEBHOMN
HAay4YHOU IPAKTUKH.

CoBpeMEHHbIE YYEHbIE OTMEYAIOT, YTO TEPMUH HE BCErJa MOXET OBITh
abcomoTHO onHO3HauHbIM. P. TemmepmaH yKa3bIBaeT, YTO 3HA4YCHHE TEPMHHOB
94acTO 3aBUCHT OT KOHTEKCTa M MpodeccnoHanbHol cpensl [3]. IMeHHO mosTOMy B
HAay4YHOM JIMTEpaType HEPEAKO BCTPEYAETCS BapUaTUBHOCTb TEPMHUHOJOTHUHU.
[IpyurHbI NOABICHHUS] BAPUATUBHOCTU MOTYT OBbITh pa3HbiMU. JK. @peiiiia cBA3bIBAaCT
3TO SIBJICHHE C BIIMSIHUEM pPA3JIMYHBIX HAYYHBIX IIKOJI, UICTOPUYECKUM DPA3BUTHEM
s3bIKa M MEXBI3bIKOBRIMU KoHTakTamu [4]. Kpome Ttoro, Ha QopmupoBanue
TEPMHHOJIOTHH BIIMSAET KyJIbTYpHAs U HallMOHAJIbHAS cnenuduka. B pesynpraTe oquH
Y TOT K€ TEPMHUH MOXKET MCIOJb30BAThCS B HECKOJIBKUX BAPUAHTAX, YTO YCIIOXKHSIET
Hay4HYI0 KOMMYHHKALHUIO.

[IpoGiema BapuaTUBHOCTH OCOOEHHO 3aM€THA B  IEPEBOAOBEICHUM.
I'puropeena I'.E. u llepbakoBa A.C. 0TMEHaloT, 4TO NpU NEPEBOIE IKOHOMUUECKUX
TEPMUHOB BO3HHMKAIOT pa3HbIC IEPEBOAYECKUE HSKBUBAJIEHTHI B 3aBHCHUMOCTH OT
KOHTEKCTa M s3bIKa TepeBoja [5]. AHAJOTMYHYIO TOYKY 3pPCHHS BBICKA3bIBACT
JlanmmmuoBa-KonbryHckn E., moguepkuBas, 4To NEPEBOAUYECKUE PEIICHUS 3aBUCAT OT
’KaHpa TEKCTa 1 KOMMYHUKAaTUBHOM cuTyaruu [6].

B kazaxcTraHCKOW Hay4HOM cCpele BOINpOCaM YHU(DHUKAIUU TEPMUHOJIOTUU
yaensercs ocoboe BHMMaHue. A.X. A3amMaroBa MOAYEPKUBAET HEOOXOJUMOCTh
CO37IaHUsl €IMHOW TEPMHUHOJOTUYECKONW CHUCTEMBI JIsi obecriedeHus: 3(PGEeKTHBHOM
Hay4yHOW kommyHukaiuu [7]. KypmanOaeBa T.C. Takke OTMEYaeT, YTO pPa3BUTHEC
HAYYHOU TEPMHUHOJIOTMM TECHO CBS3aHO C SA3BIKOBOM MOJUTUKOW TOCyAapcTBa U
COLIMAIbHBIMHU TIpoIieccamu [8].

Oco0eHHO MHTEpEeCHOW MPEJCTABIAETCA CUTyalUsl C IEPEBOIOM TEPMUHOB Ha
Ka3axXCKHUM A3bIK. MHOTHE MEKIYHAPOIHbIC OHATHS IIPHUILLIIN YEpPEe3 PYCCKUM SA3BIK, U
MO3TOMY HWHOIJIa BO3HUKAIOT CJOKHOCTH C TMepefadyed HuX MepBOHAYaIbHOTO
3HAYEHUA. JTO MOKA3bIBAET, HACKOJIBKO TECHO TEPMHUHOJIOTHS CBSI3aHA HE TOJIBKO C
A3BIKOM, HO U C UICTOPUEN HAYYHOT'O Pa3BUTHSI CTPAHBI.

Onnoit u3 Haubojee CIOXHBIX 00JlacTe TepeBOTYECKON JIESITEILHOCTH
ABJISIETCSl  NEPEBOJ  JIMHIBUCTHUYECKOM  TepMUHOJIOTMHM. [J1laBHas  TPYyIHOCTh
3aKJII0YAETCs B HEOOXOJAMMOCTH MaKCUMAJIbHO TOYHO MEpeJaTh HAyYHOE MOHSTHE
cpenctBamu Apyroro s3bika. B.H. KomuccapoB cuuTaer, 4To SKBUBaJIECHTHOCTD
nepeBojia JOCTUTaeTcs IyTeM BblOOpa HamOojee MOIXOJSIIEr0 COOTBETCTBHUS,
COXpaHsroero coaepxanue ucxomnoro tepmuua [9]. JI.C. Bapxymapos
MOTYEPKHUBAET, UTO MIPU MEPEBOIC HEOOXOAUMO YUUTHIBATH HE TOJIBKO SI3bIKOBBIE, HO
U KyJbTypHbIe ocobenHocTu [10].
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J.C. 3onotyxuH, aHamu3upysd (QpaHIly3CKyl0 U PYCCKYH0 TEPMHMHOJIOIHIO,
OPUXOAUT K BBIBOAY, 4YTO IEPEBOJYMK YaCTO BBIHYXKIEH HCIIOJIb30BaTh
KaJIbKUPOBaHKE, ONMHCATEIbHBIH TepeBo win 3auMcTBoBaHue [11]. denenko H.A.
TaK)K€ OTMEYaeT, YTO pPa3iuyusl HANMOHAJIBHBIX HAYYHBIX IIKOJ NPHUBOIAT K
PacXOXKICHUSM B TEPMUHOJIOTUYECKUX crcTemax [12].

Ha mnpakTuke nepeBoJl TEPMUHOB JEUCTBUTEIBHO OKa3bIBAETCA TIOPA3A0
CIIOKHEE, YeM MOXKET IoKa3aThcs. MHorma OyKBaJIbHBIM TEPEBOJ JAENIa€T TEPMHH
HEMOHATHBIM Ui CIECLMAIUCTOB, a CIWIIKOM CBOOOJHAS aJanTaiusi MOXKET
M3MEHUTH €70 HAyYHOE 3HAYCHHUE.

[IosTOMYy nEepeBONUYMKY Ba)XHO HE TOJBKO 3HATH SI3bIK, HO U INOHMMAaThb CaMy
Hay4HYyI0 cepy.

Hwuwxe B Tabmume 1 mpeactaBieHbl pacHpOCTpaHEHHBIE CIIOCOOBI MEpeBOja
TEPMHHOB.

Tabauya 1. Ocnognvie cnocobbl nepesoda MmepmuHos.

Crnoco6 nepesoaa Mpumep OcobeHHOCTH
KansxkupoBanue language contact — | CoxpansieTcs CTpyKTypa T€pMUHA
S3bIKOBOM KOHTAKT
Tpanciurepanus COrpus — Kopmyc [Tepenaercs rpaduueckas dopma
TpaHCKpUIIIUS briefing — 6pudunr [Tepenaetcs 3By4yaHue

OrnucarenbHbIN TIEPEBO/T

speech community
SI3BIKOBOE COOOIIECTBO

—

HCHOJ’IB?»YGTCH npu OTCYTCTBHUU
OKBHBAJICHTa

3anMCTBOBaHUE

software, online

Tepmun UCIIOJIb3YETCs 0e3
nepeBoJia

[IpencraBieHHble TpUMEpHl IMOKA3bIBAIOT, 4YTO BBIOOp crocoba mepeBoja
3aBHCHUT OT OCOOEHHOCTEH TepMHHA, CTENIEHU €r0 PaclpOCTPAHEHHOCTH U HAYyYHOTO
KOHTeKcTa. Ha nmpakTuke nepeBoIUMKN HEPEIKO KOMOMHUPYIOT HECKOJIBKO CIIOCOOOB
IUI TOCTUKEHUsI HanboJiee TOYHOU Nepejauy 3HaUCHUsI.

OcoObIii MHTEpec MNPEACTaBISET IEPEBOJ TEPMUHOB HA Ka3aXCKUU SI3bIK.
XKymabexkoBa A.K. Beizenser mnpsMOd W OMNOCPEAOBAHHBIA CMOCOOBI IepeBoaa
JUHTBHCTHYCCKUX TepMuHOB [13]. Tlo MHEHHIO WHCclemoBaTes, MEepPeBOJ Yepes

PYCCKMM  S3BIK MOXET TPHUBOJWTH K TOTEPE TOYHOCTH M  HUCKAKECHUIO
IIEPBOHAYAJILHOTO 3HAYEHHUS TEPMHHA.
He MeHee CIIOXKHBIM SBIETCS TMEPEBOJ TEXHUYECKOM M HAy4YHOU

tepmunoniorun. Kycynosa A.Y. u Kaspibek I'.K. oTmeuaror, uro mpu mnepeBojie
TEXHUYECKUX TEKCTOB IMEPEBOAYMKH CTAJIIKMBAKOTCSA C MHOTO3HAYHOCTHK) TEPMHUHOB,
OTCYTCTBUEM OJKBHUBAJIECHTOB W PA3JIMUYUSAMHU HAUMOHAIBHBIX TEPMHUHOJIOTHYECKHUX
craumaptoB [14]. Kpome Toro, 0Goibllioe BIHSHHE OKAa3bIBAET AHTJIMUCKHHA SI3BIK,
KOTOPBIA  CTAHOBUTCSI OCHOBHBIM  HCTOYHHMKOM  MEXKJIYHAPOJHOW HAYYHOU
TEPMUHOJIOTMH. AHIVIMMCKUI S3bIK 3aHUMAET BEIYIIYIO MO3ULUIO B MUPOBOW HayKe,
MMO3TOMY MHOTHE TEPMHUHBI OBICTPO PACIPOCTPAHSIOTCS B APYrux sizbikax. OmaHAKO
IIPU 3TOM BaXXHO COXPaHATH OaJaHC MEXIYy MEXIYHApOIHOM TEPMUHOJOTHEH u
HAI[MOHAJIbHBIMU SI3bIKOBBIMU HOPMAaMHU.
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[IpoGnema  MEXbSI3bIKOBOM  DKBUBAJIEHTHOCTM  OCTAe€TCsl  OJHOM W3
IEHTpAJIIbHBIX B nepeBojoBenaeHun. [. Typu oTmedaer, dYTO aOCOJIOTHAS
HKBUBAJICHTHOCTh MEXIY SI3bIKAMHU MPAKTHUYECKH HEBO3MOXKHA, MOCKOJIbKY KaXKIIbIi
S3BIK  OTpakaeT COOCTBCHHYIO KapTuHy wmwupa [15]. MIMEHHO NO3TOMY MepeBoj
TEPMUHOB TpeOYyeT HE TOJBKO 3HAHUS SA3bIKA, HO M MMOHUMAHUS HAYYHOW CUCTEMBI, B
paMKax KOTOpo# (yHKIIMOHUPYET TEPMUH.

CoBpeMeHHOE pa3BUTHEC HAyKH ¥ IMQPPOBBIX TEXHOJOTUN OKa3bIBACT
3HAYUTENIbHOE BIMUAHUE Ha TepMUHONOTHUIO. CeroiHs aKTHUBHO CO3JAr0TCs
AIIEKTPOHHBIE CIIOBAPH, TEPMHUHOJIOTHUECKHE 0a3bl U CUCTEMBI aBTOMATU3UPOBAHHOTO
nepeBoga. Bmecte ¢ Tem mpobiemMa TOYHOCTH TMEPEBOJa TEPMHHOB OCTAeTCS
aKTyaJbHOM, TTOCKOJIBKY aBTOMATHYECKHE CHCTEMBI HE BCETZIa CIIOCOOHBI YUUTHIBATH
KOHTEKCT U MPO(eCcCHOHATbHBIE OCOOCHHOCTH TEKCTA.

Takum 00pa3zom, TEPMUHOJIOTHS MPEACTABISAET COOOM TUHAMUYHYIO CHCTEMY,
KOTOpasi TOCTOSIHHO pPa3BUBAeTCs IOJ] BIUSHUEM HayKd, TEXHOJOTUH W
MEXIYyHApOJAHOM KOMMYHMKanuu. Bompocsl mnepeBoja, BapHaTUBHOCTH U
yHU(GUKAIIMK TEPMUHOB OCTAIOTCS BAXKHBIMU HANpPABIECHUSMHU COBPEMEHHBIX
MCCJICIOBAHUM B 001aCTH JIMHTBUCTUKH U NEPEBOOBEICHHUSI.

3aknwuenue.

[IpoBeneHHBI aHANIM3 HAYYHOW JUTEPATYphl MOKA3bIBAET, YTO MPOOJIEMbI
MepeBola ¥ BapUATUBHOCTH TEPMHUHOJOTHH 3aHUMAIOT BaXHOE MECTO B
COBPEMEHHOM  Hayke. TepMUHBI  SIBIAIOTCA  OCHOBOM  mpodeccuoHanbHOM
KOMMYHUKAIIMH, [I03TOMY UX TOYHOCTb M €IMHOO0pa3ne UMEIOT 0cO000€ 3HAaUCHHE.

HccnenoBanusi OTEYECTBEHHBIX U 3apyOCKHBIX aBTOPOB MOJATBEPKIAIOT, YTO
BapUATUBHOCTh TEPMHHOB BO3HUKACT II0J] BIMSHUEM S3BIKOBBIX, KYJIBTYPHBIX H
conuanbHbeIX  (akTopoB [4; 7]. OcoOeHHO CIOXHBIM OCTaeTCs  IMEPEBOJ
JUHTBUCTUYCCKON W TEXHUYECKOW TEPMHUHOJIOTHH, IMOCKOJIBKY MHOTHE TEPMUHBI HE
UMEIOT MPSAMBIX 9KBUBAJIIEHTOB B JPYTUX S3bIKAX.

B ycnoBusix riobanuzanmuu  BO3pacTaeT HEOOXOAMMOCTh  yHU(DUKAIIUU
TEPMUHOJIOTHYECKUX CHUCTEM W DPa3pabOTKM €IWHBIX TPHUHIMIOB mepeBoja. Jlms
Ka3aXxCKOTO $13bIKa 3TO UMEET 0cO00€ 3HAYEHUE, TOCKOJIbKY HallMOHAJIbHASI HAy4HAS
TEPMUHOJIOTHS MPOJOIIKAET AKTUBHO Pa3BUBATHCSI.

MosxHO caenaTh BbIBOA, 4TO A(()EKTUBHBIN TMEpeBO] TEPMHHOB TpeOyeT He
TOJIBKO BBICOKOTO YPOBHS BJIQJICHHSI S3BIKOM, HO M TJTyOOKOTO TOHMMaHUS HAYYHOTO
KOHTEKCTa. VIMEHHO T03TOMY BOINPOCH TEPMUHOJOTHH W  MEXKbI3bIKOBOU
DKBUBAJICHTHOCTH  OCTAlOTCS  IEPCICKTUBHBIM  HANpPABJICHUEM  JAIBHCHIINX
HUCCIIEeI0BaHMUM.
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FTAMP 19.61.91

MEOAUAKOHBEPIEHUUA A9YIPIHAETI
TENEBU3UAHDLIH TPAHC®OPMALUACHI

Y.C. Kbiabip

Mazucmpaum, JI.H. I'ymunes amovinoaswr EYY, Acmana K.

byriari tanma memaua skyHhenepal OelCeHIl TypJAe ©3repTeTiH €H MaHBI3/IbI
IpOLECC, ONapAblH «UU@piaHyb» Ooiyaa. Byl TepMHH XKypHaJIUCTEpIIH, Meaua
KOCIMOPBIHAAPABIH, MEAMA CAJIaHbIH LIBIFaPMAIIbUIBIK KbI3METIH KYPY cajlaCchlH/A Ja,
OyKapasbIK akmapaT KypaJlJapblHbIH Ma3MYHBIH TapaTry >KOHE CaKTay cajachlHla Ja,
oJIapAIblH ©eMip CYpyiHAe A€ «caHAblK (opmaTKa» TONBIK ayaapyAbl OuUIAipeni.
Kernreren aBTopiap yuiH Oyl TEpPMUHHIH HaKThl aHBIKTAMAChI )KOK €KeH1 pac, Oipak
HUDPABIK TEXHOJOTUSJIAPAbl MEIua KYHENIepaiH TXKIPUOECIHE €HTi3y KaH-KaKThl
ekeHl aHblK. OHBIH Meaua >KYWenepliH Kocidi MeH TaOuraThlHA 9cepl Meaua
MHIYyCTpUAA Aa, MYMKIH KOFam/ia Jia TyOereiin e3repictepre okenel.

Tyitin  ce30ep: MeqUaKOHBEPreHIUs, IUGPIBIK PEBOJIIOIUSA, TEICBU3US
TpaHc(HOPMAaIUACHL, MYyJIbTUMEANAIIBIK KYPHATMCTUKA, &y AUTOPUSIIBIK KATHICY.

byrinri Tanna OykapasblK akKnapaT KypaaJdapbIHbIH CaHIBIK IIIIIHIE ayBICYBI
JIocTypial Oacmace3mi e3repTefdi, paauoHbl OeWiMIeinl, My3blka HHIYCTPHICHIH
KaJITIbIHA KEeNTIpe/ll, >KapHaMaHbl ©3repTeill, BUPTYaJIbl IIBIHABIK, OHJANH Meaua
HEMece dJISYMETTIK JKeJIIep CeKUII Meinua )KyienepaiH 0apiblK CErMEHTTEPIHE dcep
eTeal. O3ipre Teneauaap ©31HIH KOHQUIYypalUsIChH €H TYPAKThl TYpJ€ CaKTalTbIH
cusKThI, acipece 1970-1980 >xbuimapaan Oactanm oJ1 KaOGeIbIiK >KOHE CIYTHUKTIK
cananapna Oactanran nmudpiaaHasipyra Tan Oonasl. Tenenunap e3iHIH 1aMybIHIAFbI
eH TyOereilni OyphUIBICTAp/IbIH OIpiHE JKaKbIHIAaFaHbl OopiHE oJ1i aHBIK eMec. PecMu
typae Oyn AKII nen barbic EyponanbiH gambifaH eiepiH€ OpbIH ajfaH CaHfa
Kelryai Oungipedi. Amnaiiga, oijeKaiia MaHBI3IbI ©3repicTep KEH KOJAKTHI
MHTEPHETTIH TEJICKOPEPMEHACP/IIH YHJIepiHe KeHIHEH €HYyiHE, TeJIEKOpepMeHACP IiH
KaHa (opManapbIHBIH KaJbITaCyblHA, dCIpece KacTap ayIuTOPHUACH apachiHIA
OcitHe KOHTEHT OH/IIPy HAPBIFBIHBIH OeliceH Il naMybiHa okeneni. COHNBIKTaH Ka3ipri
3aMaHFbl MeJIMa KyHhenepre KaThICThl €H KOl TAJKbIIAHATHIH MPOIecTepAiH OIpiH —
Meaua 3epTTeysepie KalbllITaCKaH MEKTENITepPre CyHeHe OTBIPHIMN, TeIeAUIaPAbIH op
TYpJIl Ke3KapacTapJaH Mudpra aybICybIH KapacThIpy ©3eKTi 0ombin kepinenl [1, 22].
XXI raceIpApiH OachIHIa aKMApaTTHIK TEXHOJOTHUIAPBIH KAPKBIHIBI JaMybl Meaua
cajachIHAAFbl TYOEreisl e3repicTepre, sSIFHM MEIUAaKOHBEPIEHIIMS MPOLECIHE aJIbIM
kenai. Otanawlk FanbiM, mnpodeccop K. Kam3unHiH mnalbiMaaybiHIIa, Kas3ipri
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Ka3aKCTaHJIbIK KYpPHAJIMCTUKA KOHBEPTECHIIMS >KaFJalbIH/IA jKaHa CamaliblK JeHreire
kemyne. On Meaua-XOJAMHITEPAIH KYpbUIBIMBIHIAFBl ©3repicTep/il aiTa Kee,
TOCTY T OachlIBIMAAP MEH TelleapHallapAblH HHTEPHET-PECypCcTapMeH O1piryl 3aH Ibl
KyObUTbIC €KeHIH aram kepcerenmi [2]. byn Tpanchopmanms ocipece TeneBH3US
cajachlHa aWKpliH Oaifkanmaawl. HemikTteH Ttenequaapra UUQPPIBIK PEBOTIOLUSA
KarJalblHAa epeKIle Hazap aylapy Kepek JEereH cypak KeM JereHje eki ceOemnke
OailmaHbICThl TybIHAAMaibl. bipiHimineH, Teneaumap-oleMIeri €H Kol TapajiFaH
meaua. byriari kyHi 613 TeneauaapAarsl A9CTYPIl «KYIITEp Teme-TeHAITIHIH» KYpT
e3repyiHe o Kyo Oonmacak Ta, ©TKEH J>KbUIIApAAFbl TOKIPUOE TEXHOJIOTHUSIIBIK
napajJurMaHblH ©3repyiHeH TybIHAaraHblH Kepewmi3. KasipiaiH e3iHzne Ttenenunap
WHIYCTPUACHIHAAFBI TPOTPECC aWKBIH JKOHE MAaHBI3IBI HOTHXKETe  OKEJIi.
KepepMmenzepre Tenenuaap CUTHAIBIH KETKI3yA1H OipHEIIe TOCUIACPIHIH apKachIlHAa
OyriHae AocTypiii xabap TapaTylibUIapAblH YCTEMIITIMEH OIpTYTac TEIeBU3USIIBIK
JaHAMA(TTHl CaKTay Typasibl alTy MyMKiH eMec. JKeTKi3y SJICTepiHIH OpTYpJILIiri
OlpbIHFall Tenenuaap WHAYCTPHUSCHIHBIH (PparMEeHTAlMACHIH ajjIblH ajla aHbIKTAJIbI,
OHBIH IIIIHJE KEKe CEerMeHTTep — d3(PUpiiK, KaOelbJiK, CIYTHUKTIK, WHTEpPHET-
TEeJIEBU3US OOJIBIIT OOIIH/II.

TeneBususiHbIH TpaHCchOpMaLMUIaHYbI OipHele OaFbITTa KYPII KaThIP:

Texnonocusinwix deneeti: Ipupiik xadap taparygaan OTT (Over-the-Top) xone
VOD (Video on Demand) mmardpopmanapsina keury. byn Typansl 3eprreymn H.
OwmamieB 03 eHOEKTepiHAE Ka3aK TEJICBU3USACHIHBIH XaJbIKapalbIK CTaHIapTTapra
OeiliMenyl MEH aKnapaTThlK KEHICTIKTIH *ahaH1aHybl MoceNeNepiH TEPEH KO3Fanabl
[3].

Ma3zmynowix (konmenummik) Oeneeti: TeNeBU3USIIBIK OHIM €HIl TEK dKpaHMEH
mektenmeiai. Ol MyJIbTHMEIUSUTBIK CHTIAT aibIll, MOTIH, ayJauo, BHIEO >KOHE
MHTEPAKTUBTI 3JEMEHTTEPIIH XUBIHTbIFbIHA aiHanabl. Fansim K. Omxkail aran
OTKEHJICH,  Kazipri  TENeKypHAIMCTHKaAa  «OeiiHeMeH  Karap,  JKeJLIK
KOMMYHUKAIIUSHBIH POJ1 apTTh», Oy TelieapHaiap/bl ©3 KOHTEHTIH JJIEyMETTIK
xenepre Oerimeyre urepmeneiiai [4].

Ayoumopusnvly mpancgopmayus: KepepmeH mnaccuBTI KaObUIIaylIbIAaH
OeliceHIll KaThICylIblFa aHanael. MyHbl Memuaszeprreymi [.  CynranGaeBa
«UGPIIBIK KAThICY» KOHIEMIMUACH aschiHAa TyciHmaipeai. OHbIH MiKipiHIIE, >KaHa
MeJua KarIalbIiHAa ay IMTOpHsI KOHTEHTTIH TapalyblHa FaHa eMeC, OHBIH jKacallybIHa
1a TiKeseu acep ereni [S].

MenuakoHBEepIreHITUS TEJICBU3USAHBI TEK akmapaT Tapary Kypajabl eMec,
AKOXKYHE peTiHAe KapacTelpynbl Tamam erefi. byn perre «Typkictan» TeineapHachl
CUSKTBHI J)KaHa METUANBIK KYPBUIBIMIAP YIIiH KOHBEPTCHIMS — OMIpPIICHIIK IIapThI.
Hoctypii adup men uudpibik keHIcTIKTIH (YouTube, Instagram, Telegram) cunTesi
TEJEBU3MSUIBIK ~KOHTEHTTIH KOJDKETIMIUTITIH — apTTBIPBIN, OHBIH  «BUPYCTHIK)»
TapanybiHa >kon amanesl. CoHpaii-ak, peceinnik memuazeprreyini E. Bapranosa
KOHBEPIEHIUSHBI «MEIMauHyCTPUSHBIH KalTa KYPBUTybD» JCM CUIMATTall OTBIPHIIL,
OYJI MpoIeCTiH PKOHOMMKAIBIK THIMIUIITIH ainra taptansl [1]. Kasak Tinmi KOHTEHT
YIIiH OVJ1 — JKaHa HapbIKTapFa IIBIFYABIH JKOHE >KapHaMaJblK MOJCIbISPIl
opTapanTaHabIPyAbIH Oiperei MyMKIHIITI.
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Kaszipri Tanzma TtenmeBu3Ms TeK xabap TapaTy Kypajibl eMec, OJ Kypieni
TEXHOJIOTHUSJIBIK JKOHE QJICYMETTIK-MOJACHH TpaHchopMalusHbl OacTaH Kemipin
OTBIPFaH MYJIbTUMEIUANBIK HHCTUTYT. Byl NpouecTiH TeopusuiblK OacTaybiHa
ka"HaganblK (unocod Mapmamn MaxmosHHiH «Menua — Oy xabapmamay» (The
medium 1is the message) aTThl aTakThl TYXKBIpBIMIAMachl Typ. Makito3H
TEXHOJIOTUSIHBIH 631 Ma3MYHHAH KE€M TYCIIEWUTIH XabapiiaMa €KeHIH, OJ aJaM3aTThIH
KaObLIay KYHeciH e3repTeTiHiH OopkaraH. byrinri uudpabik TeneBusus MakiiosH
aiiTkan «okahannpik aysim» (global village) maescein ic Ky3iHAE KY3€re achIphII,
aKmaparThIK Keaepruiepl koiapl. MenuakoHBepreHIs (GEeHOMEHIH 3epTTeyae M.
MaxmiosHHIH TEXHOJOTHUSIIBIK JETEPMUHU3M TEOPHUACHI ipreni pen atkapaasl. O
KOMMYHHKAIUS KYpaJlAapbIHBIH ©3repyl KOFaMJIbIK CaHaHBIH TpaHC(HOpMaIUsChIHA
oKeneTiHiH monenaeni [6]. by uaesHsl Ka3akCTaHIBIK MeIna KeHICTIKKe OeimMaereH
OTaHapIK TeNeKypPHATUCTHKA FBUIBIMBIHBIH HETi3iH camymbsl M. bapmankyiioB
TEJCBU3USHBIH ~ OoOJaliaFblH  OHBIH  KON(YHKIIMOHAJNIBUIBIFBIHAH  (CHHTE3/IK
cunateiHaH) kepAi [7, 24]. Faneim Mapatr bapmaHKyJioB TeleBU3HUSHBIH OoJaliaFrblH
«OeliHeney ©HEpl MEH akmapaTTblH CHHTE31» peTiHae KapactbipraH. OHbIH
«TeneBususi: OuzHec onje OWIIK?» aTThl €HOGKTEpIHAETl MalbIMIaysapbl OYTiHTI
KOHBEpPIreHIMsI TMpOIeCiMEH YHIeC. bapMaHKYJIOB TEJIEBU3USHBIH WHTEPAKTUBTI
CUTIATBIH epTe OoJDKall, SKpaH MEH KOpepMEH apachIHJarbl TiKeJeW OailaHBICTBIH
MaHbI3JIbUIBIFBIH atan eTkeH. [Ipodeccop CaybiToexk O0aipaxmanoB nen CarbiMOait
Ko3b10aeBThIH MeKTeOIHEH OacTay anaTblH Ka3ipri 3eprreyuiiep, atan antkanaa C.
bapnpibaeBa, TeneBU3USAHBIH aKMapaTTHIK KOFaMAArbkl peITiH skahaHaaHy TYPFRICBIHAH
tangaiael. C. bapibiOaeBaHbIlH eHOEKTepiHIE HUPPIBIK TEHCI3IIKTI KOK KOHE
Ka3aKCTaH/IbIK MeIna-HaPBIKTHIH XaJTbIKAPATBIK aKIMapaTThIK arpIHFa
UHTETpalsuianysl  0acTel  OpblHAA. O TeneBH3HSHBIH  TpaHCPOPMAIUSICHIH
TEXHUKAJBIK MPOTPECIIEH FaHa €MEC, ayJAMTOPHUSHBIH aKMapaTThIK KaXETTUIIrIHIH
e3repyiMeH OalnmaHbICThIpaabl. Kazipri ke3eHjeri TeIeBU3USHBIH MUQPILIK OpTara
kemryiH C. bapnbpibaeBa xahaHIBIK aKHapaTThIK aFbIHAAPIBIH VITTHIK Meaua
KyHenepre ocepl TYpPFBICBIHAH KapacTelpanbl [8, 82]. AN  KOHBEPIeHTTI
penakuusIapapl  6ackapy MEH Meaua-HapbIKTaFbl jKaHAa CTpaTerusuiap Moceeci
K.MgsicaeBa [9] men H. IIbiareicoBanbiy [10] eHOCKTEpiHIE MApKETHUHITIK JKOHE
MEHE/KMEHTTIK TYPFBIJaH TepeH Taimaanrad. OTaHIBIK 3epTTeylIjiep JKaHa
MEIMAHBIH  OQJEYMETTIK HWHCTUTYT PETIHIErl KajbITaCyblH  KapacThIPaJbl.
I".MlOpaeBaHbIH €HOECKTEPIHAE TENEBU3USHBIH KOFaMJIbIK MIKIP/l KAJIBIITACTHIPY1aFb
MaHUITYJISITUBTI JKOHE aFapTYIIbUIBIK (QYHKIMSJIAPBIHBIH KOHBEPTEHTTI OpPTaJIaFrhl
e3repici TanaaHaabl. An IbiHganeBa MeTMaKOHBEPTEHIIUSHBI KYPHATUCTIH KOC10U
KY3BIPETTUIITIHIH ~ TpaHchopManusichl (aMOeban KypHaJMCTUKA) TYPFBICBIHAH
seprredal. I'.  HWOpaeBanblH  mailbiMaaybiHIIa, UUAQPPABIK — TpaHcPopManus
KarJalblHAa KYPHAJTUCTUKAHBIH QJIEYMETTIK >KayanKepliuiri MeH (yHKIMSIIaphI
*aHa Ma3mynra ue oomanel [11]. byn tyxeipeimaapast M. [Ismnanuesa [12] BAK
KYUECIHIH KYPBUIBIMIBIK ©3Tepyl PETIHE CUIATTaIl, MYJbTUMEIUATIBIK KOHTCHTTIH
0OaCBIMIBIFBIH HET13AEH 1.

H. MpricaeBa TeneBU3usi KOHTEHTIHIH »AHPJBIK KYPBUIBIMBIHBIH ©3TepyiH,
ocipece aKmaparThlK-capanTaMajblK OarmaapiamManap/blH CTOPUTEIUIMHT (opMaThiHA
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aybicybiH Herizaeiai. H.T. [lIsiHFBICOBA Meana-MeHEKMEHT koHe PR TypreichiHaH
TEJIEBU3MSUIIBIK UMUK IIUGPPIIBIK KEHICTIKTE KAJIBITITACTHIPY MoceeIepiH KoTepe/l.
OnbiH TYKBIpbIMAamMackl «TypkicTaH» CHAKTBI JKaHAa apHalapiblH OpeHJiH
1IrepiyieTyie MaHbI3IbI dicCHAMaJIbIK Heri3 Oomaapl. ¥.M. EcenOekoBa Kazak Tiiai
TEJICBU3USHBIH TULIK dKOHE Ma3MYH/IBIK €PEKIICTIKTEPIH, YITTHIK KYHIBUIBIKTAPIbIH
mupaslk  hopMarTarkl  KOPIHICIH 3€pTTEH  OTBIPHIN, KOHTEHTTIH Oocekere
KaOlJIeTTUIITIH apTThIpy KOJAAapbhiH yChIHAAbl. [locTkeHecTik Menua-teopusiga A.
KaukaeBa men A. KaJMBIKOBTBIH €HOEKTEpl KOHBEPTEHIIMSIHBI KYHENIl cUMaTTayra
MYMKiHTIK Oepemi. A. KaukaeBa TeneBU3USHBIH «IKpaHU3AUIIaHY» TPOIECIH, SIFHA
KOHTEHTTIH cMapT(dOHHAH OacTan YJIKEH MaHenbAepre AeiiH OediMaenyiH 3epTTece
[13], A. KaaMbIKOB MHTEPAKTHBTI THUIEPMOTIHAIK OPTaHBIH TEICBU3USIIBIK CIOKET
KYpPBUIBIMBIHA 9CEPiH Tajaansl [14].

TeneBusust UHAYCTPUACHIH UM(PAaHABIPYIbI CaHABIK peBoMtONUsAHbIH (digital
revolution) enmemaepiniy Oipi Aen caHayFa 00Jabl, 0J1 TEIEBU3US WHIYCTPUSACHIHAA
nudpablk xabap TaparTyAbl JaMbITylaH €MEC, CaHJbIK MeAuaJlaH Teleauaap
OarnmapiiamManapblH Kepy, MHTEPHET apKbUIbl Xabap Taparylibliapra KOJI JKETKIZY
MYMKIHJITIHEH OacTaijpl. OJEeMHIH OapiblK JEpiiK eJJIepiHAe TeJICBU3USHBIH
nudpra aybiCybl, oOpHWHE, OyKapaJblK akKmapar KypajaapbIHAarbl IUGPIIBIK
PEBOJTIOIUSHBIH, HET13r1 OaFbIThl OOJIBIN KajblTacyAa. TYTBIHYIIBI YIIIH ITUGPIBIK
peBOMIOIMS  OyKapanblK akmmapaT KyYpalJapblHBIH OapiblK Jkepje Oap eKeHiH
Olnmipeni: Teaeauaap, KOMIObIOTEP, YsUIbl TeNe(POH, CHIMCHI3 TIAHIIETTEP — OJIap/IbIH,
OapibIFbl MEMa, COHBIH 1ITHE TEJIEBU3US Ma3MyHbIHA aiiHanabl. MyMKiH, OipHele
KBUTTAH KEWIH «TEIICBU3USIBIK Ma3MYH» VFBIMBI JKOFAJBIN, TEK «(CaHIBIK) Meaua
Ma3MYH» YVFBIMBI KajaTelH Ooyiap. [{udpibik peBONMIOIMSHBIH MYHIAH JaMybl KOFaM
YLIIH /i€, SKOHOMHUKA YIIiH A€, OyKapajblK aknapaT KypaJJapblHbIH ©3/epl YIIH Je
KOPIHETIH cajjlapfa oOKeJeTiHI aHbIK. TeneBU3MsiFa KOFaMIbl WHTErpauusiay,
MEMJICKET 1IIiHAe HeMece JKEPriuTiKTI KOFaMJIacThIKTap JCHrehiHAe a3aMaTTapIbIH
OIpTYTaCTBIFBIH KAJIBIIITACTHIPY, TITITI cailtayuIbUIapabl/ TY THIHY IITBIIAP b
KYMBUIABIPY OOMBIHINIA epekile (PYHKIMsUIap TOH OOJIFaHIBIKTaH, Xadap TapaTybiH
KaHa TEXHOJIOTHUSIIAPhIHA KOIIy QJIEYMETTIK KYHene /e, KOFaMJIbIK KYPbUIbIMIapaa
Ja eneyii canjapra OkeJeTiHl aHblK. bynm OykapanblK akmapaT Kypajijapbl MeH
OJIap/blH  TEXHOJOTHSUIAPBIHBIH ~KOFAMFa ocepl Typajibl TEOPHUSUIBIK  CYpak
TYFBI3aTBIHBI C€O3Ci3. M. bapMaHKYJIOB TeNeBU3USHBIH KEJCIICTiH TEXHWKAa MCEH
OHEP/IIH VIITacyblHAaH KepreH Oosica [7], Oyrinri 3eprreymi C. bapnbeibaeBa Oy
MPOIIECTI aKMapaTThIK KOFaMHBIH *ahaHJbIK TPEH/1 peTiHae cunartaiabl [8]. Am M.
MaktosHHIH — TIKIpiHIIE, Ke3 KEeJIreH JkaHa Meaua Typl  ajgaM3aTThIH
KOMMYHUKAIUSIBIK MYMKIH/ITTH KEHEUTETIH «ChIPTKBI MylIeci» icnerrec [6]. Menua
KYHeIepACH ThIC, €H aJIBIMCH TCICKOMMYHHKAIIAS WHAYCTPUSACHIHAA Takaa O0IFaH
«upablK  peBosronus» wuaesackl 1980 skwpuimapabpliH  OacklHaH Oactam  Meaua
3epTTeyIIIepAiH Ha3apbiH ayaapasl. OHbIH 0acThl UIE0JI0TH, dpuHe, M. Makito3H,
o1 ocbl BAK-ThIH KyphITybIMEH MEIMaHBIH JaMYybIHJAFbl camajibl jkKaHa KEe3E€HHIH
OacTaryblH OalIaHBICTHIPIBI.

MenrakoHBEpreHIIUsS TPOIECIHIH HOTHKECIHJICTI TEICBU3HUSHBIH €H OacThI
TpaHCHOPMAIUSIBIK SPEKIIESIIrT — OHBIH JOCTYPJl «CHI3BIKTHIK» MojenbaeH (linear
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broadcasting) «CBI3BIKTBIK emMec» (non-linear) HHUQPPIBIK SKOXKYHEre TOJIBIKTAN
aybICYbIH ailiTambI3. Erep KiacCHKaNbIK KEe3€HJE TEJICBU3Us YaKbhIT MEH KEHICTIKKe
Toyen i OOJIBIT, KOpEepMEH/II HaKThI A(hUp KecTeciHe Oailian kejce, Ka3ipri TaHaa Oy
miekapanap sxkoipuiael. C. bapnbibaeBa mMeH M. bapMaHKYJIOBTBIH €HOCKTEpPiHIIE
OoJpkaHFaHal, TETMEBU3HMSIIBIK Ma3MYH «Ke€3 KEITeH YaKbITTa, Ke3 KEJIreH >Kepje
KOHE Ke3 KelreH KypbUirblia» (Anytime, Anywhere, Any device) KopkeTiMal 60y
MpUHIINIIIHE KOIITi. by Tpancopmarus TeaeBU3UAHBI TeK Xabap TapaTylibl Kypal
eMec, MYJIbTUMEIUSIBIK KOHTEHTTIH arperatopbiHa aHanmasipabl. Ocbl opaiina,
TeneBM3MsIBIK ~ oHIMHIH Smart TV, OTT-mnatdopmanap xoHe MOOUIBAIL
KOCBIMILIATAp apKbUIbI Tapaidybl KOpEepMEHTe Ma3MyH/bl 63 €pKIMEH TaHJayFa, OHbI
KIIIPTYre HeMece KailTa Kepyre MYMKIHAIK Oepil, ayJIuTOPUSHBIH aKMapaTThl
TYTBIHY [ICUXOJIOTHSICBIH TYOEreisi @3repTTi.
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FORECASTING HIGH-FREQUENCY CRYPTOCURRENCY
VOLATILITY USING TEMPORAL FUSION TRANSFORMERS:
AN APPLICATION TO BTC/USDT

Che Jiahua
Student, Al-Farabi Kazakh National University, Almaty, Kazakhstan

This study introduces a predictive framework utilizing the Temporal Fusion
Transformer (TFT) to forecast the high frequency realized volatility of the
BTCUSDT trading pair. Addressing the limitations of traditional econometric tools
and standard neural networks, the TFT effectively captures both immediate market
shocks and long-term dependencies while maintaining interpretability. Utilizing
fractional differentiation and an asymmetric QLIKE objective function, empirical
results demonstrate that the TFT significantly outperforms baseline models, offering
transparent, institutional-grade risk assessment capabilities.

Keywords: Cryptocurrency, Volatility forecasting, Temporal Fusion
Transformer, High-frequency trading, Machine learning.

Digital asset markets operate continuously without daily market closures,
generating intricate microstructure patterns and pronounced price fluctuations. In the
era of Industry 4.0 and the digitalization of financial platforms, anticipating the
variance of primary trading pairs like BTCUSDT remains a formidable task for risk
managers and quantitative analysts. While conventional econometric tools, such as
the Generalized Autoregressive Conditional Heteroskedasticity (GARCH)
frameworks, offer elegant mathematical foundations, their reliance on linear
conditional variance and Gaussian assumptions frequently falls short when
confronted with the leptokurtic (fat-tailed) distributions typical of crypto assets.
Consequently, modern financial engineering has increasingly adopted advanced
machine learning algorithms. This research introduces a predictive framework
utilizing the Temporal Fusion Transformer (TFT) to project the high frequency
realized volatility of Bitcoin. By doing so, we aim to resolve the lack of transparency
inherent in traditional neural networks while accurately modeling both immediate
market shocks and prolonged historical dependencies, thereby contributing to
sustainable economic transformation.
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Literature review.

The academic progression of variance modeling transitioned from parametric
statistical methods to data-driven algorithms. Early foundations were laid by
autoregressive conditional heteroskedasticity models [1], which effectively mapped
volatility clustering but lacked the capacity to digest multidimensional, non-linear
market signals. Subsequent advancements, such as the HAR-RV model [2], improved
high-frequency forecasting by acknowledging the distinct operational horizons of
various market participants.

Recently, recurrent neural networks, particularly LSTMs, have become
prominent due to their sequential memory capabilities. Nevertheless, standard
LSTMs struggle with error propagation during multi-step predictions and offer
limited interpretational value. To bridge this gap, Lim et al. developed the Temporal
Fusion Transformer as an attention-driven architecture specifically optimized for
multi-horizon scenarios [3]. Recent empirical evidence suggests that incorporating
attention mechanisms with granular market data and advanced feature engineering [4]
yields superior predictive reliability in turbulent financial environments.

Research methodology.

This study constructs a robust data pipeline and prediction mechanism centered
on the TFT architecture. Initially, the target variable—Realized Volatility (RV)-is
synthesized to minimize micro-structural noise such as bid-ask bounce. We extract 1-
minute historical OHLCV records for the BTCUSDT pair, calculate logarithmic
returns, and aggregate their squared values over resampled 5-minute intervals to
formulate an unbiased variance proxy.

To maintain the temporal memory of the dataset while fulfilling the stationarity
requirements of neural networks, fractional differentiation is applied to the time
series. By calibrating the fractional differencing parameter via Augmented Dickey-
Fuller diagnostics, the series achieves stationarity without entirely erasing its long-
term historical trajectory.

The predictive inputs comprise a multidimensional matrix: unknown time-
varying indicators (e.g., momentum oscillators, perpetual funding rates, and on-chain
profitability metrics), known time-varying features (such as daily and weekly
cyclicality), and static covariates. Within the network, Variable Selection Networks
(VSN) isolate high-value signals, while Multi-head Attention layers map long-range
temporal connections. Crucially, to accommodate the asymmetric risk profile of
financial markets—where underpredicting risk is catastrophic-the model is trained
using a Quasi-Likelihood (QLIKE) objective function [5] instead of symmetric error
metrics like Mean Squared Error.

Results and discussion.

To strictly avoid look-ahead bias and account for structural regime shifts in
crypto markets, the evaluation employed a forward-rolling window cross-validation
strategy. Comparative analysis against the benchmark GARCH (1,1) model and
conventional LSTM architectures revealed the TFT framework's absolute superiority.
Evaluated through the QLIKE loss perspective, the proposed transformer architecture
demonstrated a remarkably lower forecasting error. The statistical validity of these
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improvements was corroborated by Diebold-Mariano testing, which confidently
rejected the null hypothesis of equivalent predictive performance at the standard 5%
threshold.

Beyond raw predictive accuracy, the TFT’s built-in explanatory modules
decoded the driving forces behind BTCUSDT variance. Analysis of the VSN
attention weights indicated that on-chain metrics and derivative funding rates were
primary contributors to anticipating volatility expansions, whereas raw historical
price levels offered negligible predictive insight. Furthermore, integrating these
probabilistic volatility projections into a simulated high-frequency market-making
environment led to optimized inventory management, showcasing enhanced Sharpe
ratios and substantially mitigated drawdown risks during periods of acute market
distress.

Conclusion.

This study successfully adapts the Temporal Fusion Transformer for the
complex task of predicting high-frequency cryptocurrency variance. By merging
fractional differentiation for optimal feature engineering with an asymmetric QLIKE
optimization target, the developed system significantly outpaces conventional
econometric and baseline deep learning models. More importantly, it provides the
transparent attribution necessary for institutional-grade risk assessment. These
outcomes directly support the digital and sustainable economic transformation themes
of the “Farabi Alemi” conference. Subsequent investigations will aim to broaden this
methodology by integrating Graph Neural Networks to analyze volatility
transmission across interconnected digital asset ecosystems.
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This study analyzes consumer preferences in the rapidly expanding e-
commerce markets of Russia and Central Asia to provide strategic adaptations for
cross-border retailers. Driven by geopolitical shifts and digital adoption, the region
exhibits unique characteristics, including high price sensitivity, reliance on Chinese
imports, fragmented payment systems (e.g., MIR cards), and the critical role of
logistics. To succeed, retailers must establish omnichannel presences, diversify
platforms, integrate local payments, and adapt to EAEU customs regulations and
emerging Al-driven commerce.

Keywords: Cross-border e-commerce, Consumer behavior, Russia market,
Central Asia, Digital retail, Platform strategy, Payment systems.

The e-commerce landscape in Russia and Central Asia is undergoing rapid
transformation, presenting both unprecedented opportunities and complex challenges
for cross-border retailers. In 2025, the Russian e-commerce market reached 14.9
trillion rubles in sales, representing 11.8% growth year-over-year, with projections
suggesting continued expansion toward 1420 billion USD by 2033. The Central
Asian markets, particularly Kazakhstan, Uzbekistan, and Kyrgyzstan, are emerging as
significant growth frontiers, driven by increasing internet penetration, digital payment
adoption, and strong demand for imported consumer goods [1].

Several factors distinguish this region from other emerging e-commerce
markets. First, geopolitical shifts following Western sanctions have fundamentally
altered trade patterns, creating what analysts describe as “structural replacement
opportunities” for Chinese and other non-Western suppliers. Second, the dominance
of local platforms—Wildberries, Ozon, and Yandex Market—has shaped unique
consumer behaviors and seller dynamics distinct from Western or Chinese
marketplaces [2]. Third, the region’s complex payment landscape, involving MIR
cards, UnionPay, and evolving digital payment systems, requires careful navigation
[3]. Fourth, the Eurasian Economic Union’s (EAEU) new Customs Code, expected to
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increase duties on non-EAEU imports while maintaining free circulation within the
union, creates both challenges and advantages for strategic market positioning.

This study aims to provide a comprehensive analysis of consumer preferences
in online commerce across Russia and Central Asia and to develop strategic
frameworks for cross-border retailers seeking to navigate these dynamic markets. By
synthesizing recent market data, platform insights, and regulatory developments, the
research addresses three core questions: (1) What are the defining characteristics of
consumer behavior in the region’s e-commerce landscape? (2) What strategic
adaptations are required for successful market entry and growth? (3) How are
emerging trends—including platform consolidation, payment innovation, and artificial
intelligence—reshaping the competitive landscape?

Research Objectives and Core Questions.

This study pursues the following research objectives: first, to identify and
characterize the distinctive consumer preferences shaping online commerce in Russia
and Central Asia; second, to analyze the strategic implications of these preferences
for cross-border retailers; third, to examine the evolving competitive landscape
dominated by local platforms; fourth, to evaluate the impact of regulatory
developments, particularly the EAEU Customs Code, on cross-border trade
dynamics; and fifth, to propose strategic frameworks for retailers navigating these
complex markets. The study addresses three core questions: (1) What consumer
behavior patterns define the Russian and Central Asian e-commerce markets? (2)
How can cross-border retailers adapt their strategies to these market characteristics?
(3) What emerging trends will shape the future of cross-border e-commerce in the
region?

Scientific Significance and Practical Value.

The scientific significance of this study lies in its synthesis of recent market
intelligence with strategic management frameworks, providing a structured
understanding of a rapidly evolving region that remains underrepresented in
academic e-commerce literature. While existing research has extensively documented
Western and Chinese e-commerce markets, the distinct dynamics of Russian and
Central Asian digital commerce-shaped by unique geopolitical, cultural, and
regulatory factors—remain underexplored [4].

The practical value of the study is reflected in its relevance to cross-border
retailers, platform strategists, and market entry planners. As Western sanctions create
structural opportunities for non-Western suppliers, understanding how to effectively
navigate local consumer preferences, platform ecosystems, and regulatory
requirements becomes essential for capturing market share [6]. The study provides
actionable insights drawn from recent market data and successful case practices.

Research Methods.

This study employs a mixed-methods approach, combining quantitative
analysis of market data with qualitative case studies of successful platform strategies.
Data sources include market reports on Russian and Central Asian e-commerce
volumes and trends; platform-specific data from Ozon, Wildberries, and Yandex
Market [7]; consumer behavior surveys and advertising effectiveness studies;
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regulatory documents including the EAEU Customs Code; and industry expert
insights from recent conferences and professional publications. The analysis employs
thematic analysis to identify key consumer preference patterns and strategic
implications.

Main Research Findings.

Characteristics of Consumer Preferences in the Region.

Analysis of recent market data reveals distinctive consumer preference patterns
that differentiate the Russian and Central Asian e-commerce markets from other
regions.

First, price sensitivity and extended decision cycles characterize consumer
behavior. Data indicates that for high-value items such as home appliances, the
average decision cycle extends to 26 days, with consumers visiting an average of 7
sites before making a purchase decision. This extended research phase reflects both
price sensitivity and a desire to evaluate multiple options. Consumers show strong
responsiveness to promotional incentives, including seasonal discounts and cashback
programs.

Second, heavy dependence on Chinese imports shapes the supply landscape.
Chinese products account for over 60% of sales on Ozon, with active Chinese sellers
exceeding 200,000 and transaction volumes from Chinese sellers increasing 2.5 times
year-over-year. In the Russian smartphone market, Chinese brands now capture
approximately 40% of market share. This dependence reflects both the weakness of
domestic light manufacturing and the impact of Western sanctions that have limited
alternative supply sources.

Third, distinctive payment preferences have emerged. Following sanctions on
Russian banks and payment systems, MIR cards—Russia’s national payment system-
have become standard, though their acceptance varies across the region. In
Kyrgyzstan, despite formal suspension of cooperation, 200 MIR card transactions
totaling 2.1 million KGS were recorded in early 2025. UnionPay has gained traction,
while cash remains significant in parts of Central Asia [8]. “Card tourism” has
emerged as a phenomenon, with Russians traveling to Uzbekistan, Kyrgyzstan, and
Tajikistan to obtain foreign-issued payment cards after Kazakhstan restricted card
issuance to non-residents [9].

Fourth, logistics infrastructure significantly influences satisfaction. Wildberries
has invested $400 million in expanding its logistics network across Eurasia, including
new fulfillment centers in Kazakhstan’s Astana and Almaty, with facilities exceeding
100,000 square meters each. The company now operates over 90,000 pickup points
across ten countries, serving over 100 million customers. This investment reflects
recognition that delivery speed and convenience are critical competitive factors in
markets where e-commerce adoption is still maturing.

Fifth, digital advertising strongly influences purchase decisions. A survey of
10,000 Russian adults found that over 40% report online advertising influences their
purchasing decisions, with half of these making purchases within days of seeing ads.
Classified and e-commerce platform ads (71%) and video ads (44%) show the
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strongest influence, with beauty and fragrance being the most frequently purchased
categories influenced by advertising.

Platform Landscape and Seller Dynamics.

The Russian e-commerce market is dominated by three major platforms:
Wildberries (29% market share), Ozon (27%), and Yandex Market. Each platform
has distinct characteristics and requirements for cross-border sellers.

Wildberries, founded in 2004, has evolved from a women’s clothing retailer to
a comprehensive marketplace with over 60 million SKUs and 1 million sellers across
ten countries. Its unique model-combining online ordering with extensive pickup
point network—has built consumer trust through the ability to try items before
purchase. For cross-border sellers, Wildberries offers access to nearly 80 million
customers, though the platform requires sellers to hold inventory in Russian or local
fulfillment centers.

Ozon, founded in 1998, has aggressively recruited Chinese sellers, with
approximately 200,000 active Chinese sellers on its platform as of 2026. Ozon’s
strategy emphasizes streamlined onboarding, with Chinese-language seller interfaces
and no registration fees. The platform’s distinctive feature is its focus on individual
product listings rather than storefronts—a seller’s success depends more on creating
compelling individual product pages than on building a branded store presence.

Yandex Market leverages the broader Yandex ecosystem-—Russia’s leading
search engine and digital services platform—to provide comprehensive audience
targeting based on full-scenario data modeling. This enables more precise advertising
and audience segmentation than standalone e-commerce platforms can achieve.

For cross-border sellers, platform selection involves trade-offs. Ozon offers the
largest Chinese seller community and straightforward onboarding, while Wildberries
provides broader customer reach and established logistics infrastructure, and Yandex
Market offers superior targeting capabilities through its ecosystem integration.

Strategic Adaptations for Cross-Border Retailers.

Based on the analysis, several strategic adaptations emerge as essential for
successful cross-border retail in Russia and Central Asia.

First, omnichannel presence is critical. Russian consumers do not confine their
shopping to e-commerce platforms alone; they combine independent websites, map
advertising, video media, and social platforms in their purchase journeys. Cross-
border retailers must maintain visibility across multiple touchpoints rather than
relying solely on marketplace listings.

Second, platform diversification reduces risk and expands reach. Each major
platform offers distinct advantages—Ozon for Chinese seller-friendly onboarding,
Wildberries for extensive customer base, Yandex for superior targeting—and leading
sellers maintain presence across all three. The Wildberries platform, with its $400
million logistics investment, offers particularly attractive opportunities for sellers
who can commit to inventory placement in its expanding network of Central Asian
fulfillment centers.

Third, payment integration requires careful attention to local preferences.
Successful cross-border retailers support MIR cards, UnionPay, and local digital
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wallets alongside international options. The ability to offer installment payments and
cash-on-delivery-still significant in some Central Asian markets—provides
competitive advantage [10].

Fourth, compliance with evolving regulations is essential. The EAEU’s new
Customs Code, once fully implemented, will impose duties on all online purchases
from outside the union, while maintaining free circulation within member states. This
creates a significant advantage for retailers who establish distribution within the
EAEU territory, making Kazakhstan’s logistics infrastructure particularly valuable as
a gateway to the broader union market.

Fifth, adaptation to emerging Al trends will shape future success. As agentic
Al systems increasingly mediate consumer transactions, retailers must optimize for
machine readability and ensure their products and content are prioritized by Al
agents. Yandex’s investment in Al-powered image search, virtual fitting rooms, and
automated listing creation illustrates the direction of platform evolution.

Emerging Trends and Future Directions.

Several trends will shape the future of cross-border e-commerce in the region.
The continued expansion of major platforms into Central Asia—Wildberries’ $400
million investment in Kazakhstan and Uzbekistan fulfillment centers represents the
most significant development. The platform’s deployment of Al tools for product
discovery, including image-based search and virtual fitting rooms, demonstrates how
technology can overcome geographic and linguistic barriers.

Regulatory developments will reshape competitive dynamics. The EAEU
Customs Code will make non-EAEU imports more expensive and administratively
burdensome, creating advantage for retailers with established EAEU distribution.
This trend favors those who invest in regional logistics infrastructure over purely
cross-border operations.

The agentic Al shift-from “humans who browse” to “agents that transact”—
represents a fundamental disruption. As Al agents increasingly handle product search
and purchasing decisions on behalf of consumers, retailers must ensure their offerings
are discoverable and prioritized by these systems, requiring optimization for machine
readability and brand citation frequency.

Research Conclusions.

This study provides a comprehensive analysis of consumer preferences in
online commerce across Russia and Central Asia and the strategic adaptations
required for cross-border retailers. The research confirms that the region’s e-
commerce landscape is characterized by five distinctive consumer preference
patterns: high price sensitivity with extended decision cycles; heavy dependence on
Chinese imports; unique payment preferences shaped by geopolitical factors; logistics
infrastructure as a critical satisfaction driver; and strong influence of digital
advertising on purchase decisions.

Successful cross-border retail strategies must incorporate omnichannel
presence across the platforms that dominate the market-Wildberries, Ozon, and
Yandex Market-while adapting payment integration to local preferences including
MIR cards and installments. Regulatory developments, particularly the EAEU
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Customs Code, create significant advantage for retailers who establish distribution
within the union territory, making Kazakhstan’s logistics infrastructure a strategic
asset.

As the region’s e-commerce markets continue to grow-with Wildberries” $400
million investment in Central Asian fulfillment centers representing the most
significant infrastructure commitment—cross-border retailers who position themselves
within this expanding ecosystem while adapting to emerging Al-driven discovery
mechanisms will be best positioned for sustainable growth.

Research Contributions.

The theoretical contribution of this study lies in its synthesis of recent market
intelligence with strategic management frameworks, providing structured
understanding of a rapidly evolving region that remains underrepresented in
academic e-commerce literature. By integrating consumer behavior analysis with
platform dynamics and regulatory developments, the study advances understanding
of how cross-border retailers can navigate complex, rapidly changing markets.

The practical contribution is reflected in the study’s relevance to cross-border
retailers, platform strategists, and market entry planners. The identified consumer
preference patterns and strategic adaptations provide actionable guidance for
organizations seeking to enter or expand in Russian and Central Asian markets.

Limitations and Future Research Directions.

This study has several limitations. The rapid pace of market change means that
emerging trends may not be fully captured. Additionally, the reliance on secondary
data may limit granular understanding of specific consumer segments.

Future research should address several priority directions. First, longitudinal
studies examining the long-term impact of EAEU regulatory changes on cross-border
trade dynamics are needed. Second, comparative analyses across different product
categories can identify category-specific consumer behaviors and strategic
requirements. Third, research on the adoption and effectiveness of Al-powered
discovery tools in the region’s e-commerce platforms warrants investigation. Fourth,
studies examining the competitive dynamics between local platforms and potential
international entrants can inform market entry strategies. Finally, research on the
effectiveness of various payment integration strategies across different consumer
segments can guide operational decisions.

References

1 Yihai Chuangteng. (2025). New Journey in Russia Trade, Intelligent Link
Along the Silk Road — Yandex Marketing Innovation Summit. Tencent News.
https://news.qg.com/rain/a/20250724A08LWS00

2 Tuoling Cloud. (2026). Online Shoppers Account for 50% of Russia’s
Population: High-Value Items More Popular, Heavy Reliance on Chinese Goods — Is
It Still Too Late to Enter? 4pis. https://www.4pis.com/newsdetails/2105

3 Akchabar. (2025). MIR cards subject to sanctions were used to pay for
goods worth 2.1 million KGS in shops. Akchabar.

24



fblaAbIM HIHE UHHOBAYUANAP: HAHAAbIKMAp, Macesnenep MeH xeemicmikmep

https://www.akchabar.kg/en/news/kartami-mir-nakhodyashchimisya-pod-davleniem-
sanktsij-v-magazinakh-oplatili-tovarov-na-21-min-somov-kiehpfqtbwitvljl

4 European Business Magazine. (2025). This $20 Billion E-Commerce
Company Ships More Than Amazon in Russia — Here’s Why It’s Now Expanding
Globally. European Business Magazine.
https://europeanbusinessmagazine.com/finance/wildberries-expands-ecommerce-
presence-in-asia-with-400m-investment/

5 Kuaijing Zhidao. (2026). Avito Survey: Over 40% of Russian Consumers
Influenced by Online Advertising in Purchase Decisions. Kuaijing Zhidao.
https://www.ikjzd.com/news/543847

6 Euronews. (2025). Russian marketplaces to benefit from new EAEU
Customs Code. Euronews.com.
https://www.euronews.com/business/2025/12/12/russian-marketplaces-to-benefit-
from-new-eaeu-customs-code

7 Wu, F. (2025). The 2025 Yiwu First China-Russia Cross-Border E-
Commerce Summit Successfully Held. Yiwu City Net.
https://szb1.ywcity.cn/content/202505/21/content_551726.html

8 International Organization for Migration. (2021). The Role of Digital
Remittances: Consolidated Findings from Supply and Demand Research. I0M
Publications.

9 Kun.uz. (2025). Russians turn to Uzbekistan for “card tourism” following
Kazakhstan’s restrictions. Kun.uz. https://kun.uz/en/65025418

10 Yihai Chuangteng. (2025). Yuan Yaping, Yandex Greater China:
Empowering Chinese Brands to Expand into Russian and Central Asian Markets with
Data. Bangyue.com. https://www.52by.com/article/193305

25



Science and innovation: news, problems and achievements

SRSTI 06.51.51

RESEARCH ON THE OPTIMIZATION PATH OF
STRATEGIC MANAGEMENT FOR CROSS-BORDER
ENTERPRISES — BASED ON THE PRACTICAL ANALYSIS OF
KAZAKHSTAN LOCAL MARKET

Wang Zhenwei
Executive Master of Business Administration (EMBA), School of Management,
Al-Farabi Kazakh National University, Almaty, Kazakhstan

With the continuous advancement of the Belt and Road Initiative and the in-
depth integration of the Eurasian Economic Union, Kazakhstan has become a core
overseas market and strategic hub for Chinese cross-border enterprises in Central
Asia. Benefiting from its superior geographical location and optimized foreign
investment policies, Kazakhstan has attracted a large number of Chinese small and
medium-sized enterprises to engage in trade and investment activities. However,
most local Chinese-funded enterprises face prominent strategic management
problems, including short-term strategic positioning, insufficient localized
institutional adaptation, cross-cultural management conflicts, fragmented supply
chain operation, and imperfect risk prevention systems.

Based on field investigations and semi-structured interviews with 24 Chinese-
funded enterprises in Almaty and Astana, this paper summarizes the practical
strategic dilemmas of cross-border enterprises and analyzes their underlying causes
from a micro-operational perspective. Corresponding optimization paths are proposed
in five dimensions: long-term strategic reconstruction, cross-cultural management
adaptation, full-industry-chain integration, compound risk control, and localized
talent cultivation. This research compensates for the insufficient micro-empirical
research on cross-border enterprise management in Central Asian markets. It provides
practical strategic guidance for Chinese enterprises to achieve sustainable localized
operation in Kazakhstan and offers theoretical references for multinational enterprise
strategic management in transitional emerging markets.

Keywords: Cross-border Enterprises, Strategic Management, Localized
Operation, Kazakhstan, Cross-cultural Management, Risk Control.

As the largest economic entity in Central Asia, Kazakhstan occupies a core
position in Eurasian economic and trade cooperation. In recent years, the country has
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continuously optimized its business environment, simplified foreign investment
approval procedures, and issued tax preferential policies for overseas enterprises. By
the end of 2024, more than 6,000 Chinese-funded enterprises have been registered in
Kazakhstan, covering building materials, consumer goods, electronic manufacturing
and modern service industries, forming a solid foundation for bilateral economic and
trade cooperation.

Nevertheless, significant differences in institutional systems, cultural customs,
labor laws and market supervision between China and Kazakhstan have brought
prominent management challenges to cross-border enterprises. Most Chinese SMEs
adopt traditional domestic management modes and short-term profit-oriented trade
thinking, lacking long-term strategic layout and localized operation awareness.
Common problems such as single profit model, poor market adaptability, frequent
internal cultural conflicts and prominent operational risks severely restrict the long-
term development of local Chinese-funded enterprises.

Existing domestic and foreign studies mainly focus on macro policy
cooperation and trade volume analysis between China and Kazakhstan, while few
studies conduct micro-level empirical research on the strategic management
dilemmas of small and medium-sized cross-border enterprises. Based on first-hand
field survey data, this paper summarizes practical management problems, analyzes
external environmental constraints and internal institutional defects, and constructs a
targeted strategic optimization system, which fills the research gap in localized
operation management of Central Asian cross-border enterprises.

Characteristics of Kazakhstan’s Business Environment and Strategic
Constraints.

Policy Environment.

Kazakhstan has fully integrated into the unified market system of the Eurasian
Economic Union, realizing unified standards for commodity inspection, tariffs and
qualification recognition among member states, which greatly facilitates regional
factor circulation and cross-border trade. However, local foreign investment policies,
tax standards and industry access rules are adjusted frequently, bringing obvious
operational uncertainty for foreign-funded enterprises. The traditional short-term
bilateral trade model can no longer adapt to regional integration trends, requiring
cross-border enterprises to transform from single market transactions to long-term
regional strategic layout.

Market Competition Environment.

In the early stage of market opening, Chinese enterprises relied on complete
supply chain advantages to obtain stable profits in Kazakhstan’s undersupplied
consumer market. In recent years, with the influx of foreign capital and the
development of local manufacturing industries, market competition has become
increasingly fierce. Homogeneous price competition has continuously compressed
profit margins. Local consumers have formed mature consumption concepts, paying
higher attention to product quality, after-sales service and brand reputation.
Enterprise core competitiveness has shifted from single price advantage to
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comprehensive capabilities of refined management, localized service and brand
operation.

Cross-cultural and Labor Management Environment.

Kazakhstan is a multi-ethnic and multicultural country with huge differences
from China in religious customs, work values and labor management systems. Local
employees emphasize work-life balance and have low acceptance of rigid
management and overtime systems. Meanwhile, Kazakhstan’s labor law imposes
strict restrictions on working hours, salary payment and employee dismissal. Most
Chinese enterprises directly copy domestic hierarchical management modes, easily
triggering labor disputes and employee resistance. Survey data shows that the
turnover rate of Chinese-funded enterprises with unadjusted management modes
reaches 28%, much higher than the local average level of 15%.

Market Risk Environment.

The risks faced by cross-border enterprises have evolved from single logistics
and credit risks to compound systematic risks. The annual fluctuation range of
Kazakhstan’s tenge exchange rate exceeds 12%, causing great uncertainty in
enterprise capital settlement. Frequent adjustments of local tax and investment
policies increase the difficulty of strategic planning. Most small and medium-sized
cross-border enterprises lack professional risk management teams and risk hedging
mechanisms, resulting in weak ability to respond to external environmental shocks.

Strategic Management Dilemmas of Local Cross-border Enterprises.

Short-term Strategic Positioning and Insufficient Long-term Layout.

More than 70% of surveyed enterprises take short-term wholesale profits as
their core goal without formulating 3-5 year medium and long-term development
plans. Most enterprises regard the Kazakh market only as a commodity sales market,
lacking investment in brand building, terminal channel construction and after-sales
service systems. Long-term reliance on low-value-added circulation businesses leads
to the lack of independent brand barriers and market competitiveness. Faced with
intensified market competition and price fluctuations, such enterprises are prone to
profit losses and operational stagnation with weak anti-risk capabilities.

Blind Replication of Domestic Modes and Inadequate Compliance
Localization.

About 65% of surveyed enterprises directly apply domestic high-pressure
performance appraisal and hierarchical management systems, which conflict with
local labor concepts and regulatory norms, resulting in low employee satisfaction and
high turnover. In terms of compliance management, most enterprises lack in-depth
understanding of local tax and labor laws, leading to non-standard salary payment
and irregular tax declaration. In 2024, multiple Chinese-funded enterprises were
administratively fined for compliance violations, causing economic losses and
negative brand impacts.

Fragmented Operation and Low Collaborative Efficiency.

Most SMEs adopt decentralized family-style management, with independent
operation of procurement, inventory, sales and financial departments and no unified
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strategic coordination mechanism. The lack of fixed local warehousing bases and
long-term logistics cooperation leads to unstable commodity supply and high
operational costs. Survey data indicates that the average capital turnover cycle of
surveyed enterprises is 92 days, far longer than the local excellent enterprise standard
of 65 days, reflecting low refined operation capabilities.

Unreasonable Talent Allocation and Low Strategic Execution.

Core management and decision-making positions of most Chinese-funded
enterprises are monopolized by dispatched Chinese personnel, while local employees
are only responsible for basic work without promotion channels and decision-making
power, resulting in low work initiative. Restricted by language barriers and
unfamiliar local social networks, dispatched managers cannot accurately grasp
market changes and policy trends. The unreasonable talent structure leads to a
strategic implementation rate of less than 50% for most enterprises, severely
restricting operational performance.

Strategic Management Optimization Paths.

Reconstruct Long-term Strategic Orientation for Rooted Local Operation.

Enterprises should abandon short-term profit-oriented thinking and formulate
scientific medium and long-term development plans targeting the Central Asian
market. It is necessary to transform the single wholesale trade mode, expand local
warehousing, terminal retail and after-sales service businesses, and improve industrial
added value. Enterprises should fully utilize the Eurasian Economic Union’s tariff
preferential policies and regional circulation advantages to expand cross-border
layout and form regional competitive synergies. Meanwhile, localized brand building
and product optimization should be carried out to adapt to local consumption habits
and enhance market recognition.

Optimize Management System and Build Cross-cultural Adaptation
Mechanism.

Enterprises should reform rigid domestic management and appraisal systems,
formulate humanized management standards in line with local labor laws, and
establish transparent salary and social security mechanisms. Normalized cross-
cultural training and internal communication mechanisms should be built to help
dispatched managers adapt to local business etiquette and cultural norms. By
integrating rigorous Chinese management concepts and local humanized operation
modes, enterprises can build an inclusive corporate culture to reduce internal cultural
conflicts and management friction.

Integrate Industrial Chain Resources to Build Closed-loop Operation System.

Enterprises should build standardized warehousing bases in core cities such as
Almaty and Shymkent, and establish long-term cooperation with local formal
logistics enterprises to form an integrated supply chain of procurement, customs
clearance, warehousing and distribution. It is essential to integrate online and offline
marketing channels, establish standardized customer management systems, and
Improve customer stickiness. In addition, lightweight digital management tools

29



Science and innovation: news, problems and achievements

should be introduced to realize real-time monitoring of inventory, sales and capital
data, standardize business processes, and improve overall operational efficiency.

Construct Whole-process Risk Control System.

Enterprises should adopt phased settlement and diversified currency allocation
strategies to hedge exchange rate risks. Special teams should track updates of local
tax, labor and investment policies in real time, and professional legal consultants
should be employed for regular compliance audits. For operational risks, enterprises
should implement diversified business layout to avoid over-reliance on single
products and customers, and reserve emergency working capital to cope with market
fluctuations, so as to enhance overall strategic resilience and anti-risk capability.

Build Sino-local Collaborative Talent Management Team.

Enterprises should break solidified talent barriers, select outstanding local
employees for middle management positions, and grant appropriate business
decision-making power to stimulate work enthusiasm. A clear division of labor
should be formed: dispatched personnel are responsible for strategic planning and
risk control, while local managers take charge of market expansion and government
communication. Unified salary, welfare and training systems should be established
for all employees to narrow treatment gaps and build a stable and high-quality
collaborative management team.

Conclusion.

Driven by the Belt and Road Initiative and Eurasian regional economic
integration, China-Kazakhstan economic and trade cooperation maintains steady
growth, providing broad market opportunities for Chinese cross-border enterprises.
However, institutional differences, cultural conflicts, intensified market competition
and complex environmental risks lead to common strategic management defects
among local SMEs, including short-sighted positioning, insufficient localization,
fragmented operation and weak risk control.

In the current refined competition stage of Kazakhstan’s market, the core
competitiveness of cross-border enterprises no longer relies on traditional supply
chain and price advantages, but depends on systematic strategic management
capabilities including long-term localized layout, cross-cultural adaptation, refined
operation, risk control and localized talent reserve. Only by abandoning short-term
trade thinking and implementing rooted localized operation can enterprises achieve
sustainable development in the Central Asian market. This study provides practical
optimization strategies for Chinese cross-border enterprises operating in Kazakhstan
and supplies empirical support for multinational enterprise management research in
transitional emerging markets.
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MARKET ANALYSIS OF PAID RUSSIAN AND KAZAKH
LANGUAGE EDUCATION AMONG CHINESE STUDENTS IN
THE CONTEXT OF DIGITAL TRANSFORMATION

Zhang Xiangrui
Student, Al-Farabi Kazakh National University, Almaty, Kazakhstan

This study analyzes the paid Russian and Kazakh language education market
for Chinese students amid digital transformation. Driven by deepening China-
Kazakhstan cooperation, demand is shifting from basic acquisition to integrated
“language-plus-specialization” competency. Digital tools, including Al and online
platforms, have significantly enhanced learning accessibility. However, the market
faces structural challenges such as insufficient teacher supply, lack of localized
materials, and lagging digital resources. The findings provide practical references for
language institutions to optimize market strategies and for policymakers to improve
resource allocation.

Key words: digital transformation, Russian language education, Kazakh
language education, Chinese students, paid language market, cross-border education.

Language education serves as a foundational endeavor for cross-cultural
exchange and people-to-people cooperation. In recent years, as China-Kazakhstan
cooperation in politics, economy, trade, and culture has continued to deepen,
Kazakhstan has witnessed a sustained “Chinese language fever” [1]. Meanwhile,
Chinese students’ demand for learning Russian and Kazakh has also shown rapid
growth. According to statistics from the Ministry of Science and Higher Education of
Kazakhstan, 11 national universities and 29 public universities in Kazakhstan
currently offer Chinese language programs [3], with an increasing number of
Kazakhstani universities incorporating Chinese as an elective course in disciplines
such as international relations. However, language exchange is a two-way process.
With the expansion of two-way student mobility between China and Kazakhstan and
the growing presence of Chinese enterprises in Kazakhstan, Chinese students’
demand for learning Kazakhstan’s official languages—Russian and Kazakh—is shifting
from occasional to systematic demand.

At the same time, the global language learning market is undergoing profound
transformation driven by digitalization. According to market research data, the global
language learning market reached US 348.2 billion by 2033, with a compound annual
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growth rate of 20.4% [2]. Digital transformation has brought new possibilities for
language education, including personalized learning, real-time feedback, and
intelligent assessment, creating favorable technological conditions for the formation
and development of cross-border language education markets.

Against this backdrop, systematically analyzing the current status,
characteristics, and development trends of the paid Russian and Kazakh language
education market among Chinese students, and identifying the opportunities and
challenges facing market development in the context of digital transformation, holds
significant importance for language education institutions in formulating market
expansion strategies, deepening China-Kazakhstan educational cooperation, and
promoting sustainable people-to-people exchanges between the two countries.

Research Objectives and Core Questions.

Against the backdrop of digital transformation, this study focuses on the paid
Russian and Kazakh language education market among Chinese students, aiming to
achieve the following research objectives: first, to systematically analyze the scale,
structure, and driving factors of Chinese students’ demand for Russian and Kazakh
language learning; second, to assess the characteristics and evolving trends of
language education supply models in the digital context; third, to identify the main
problems and structural challenges facing current market development; and fourth, to
propose recommendations for promoting healthy market development. To achieve
these objectives, the study addresses the following core questions: What are the
characteristics and trends of Chinese students’ demand for Russian and Kazakh
language learning? How does digital transformation affect the supply patterns of the
language education market? What are the main challenges facing current market
development? How can market supply structures be optimized to better meet diverse
learning needs?

Scientific Significance and Practical Value.

The scientific significance of this study lies in: at the theoretical level,
constructing an analytical framework for cross-border language education markets
that integrates global language learning market trends with China-Kazakhstan
educational cooperation practices, revealing the inherent logic and patterns of
language education market development in the context of digital transformation[4]; at
the methodological level, employing a combination of market analysis, policy
analysis, and case study methods to provide a replicable analytical approach for
cross-border language education research.

The practical value of this study is reflected in: for language education
institutions, the research findings help grasp market demand trends, formulate
differentiated market strategies, and optimize curriculum product design; for
policymakers, the conclusions provide decision-making references for improving
China-Kazakhstan educational cooperation mechanisms, optimizing study abroad
educational resource allocation, and supporting the digital transformation of language

33



Science and innovation: news, problems and achievements

education; for learners, the study helps clarify the value of language learning and
pathway choices.

Research Methods.

This study employs a combination of literature analysis, market research, and
case study methods. First, domestic and international research literature on language
learning markets, digital transformation, and language education is systematically
reviewed to identify progress and limitations in existing scholarship. Second, global
language learning market trend reports are analyzed, with a focus on development
dynamics in Asia-Pacific and in language education segments such as Chinese,
Russian, and other languages[6]. Third, drawing on typical cases of China-
Kazakhstan educational cooperation, the successful experiences of Kazakhstan’s
Chinese language education development and their implications for Chinese students
learning Russian and Kazakh are analyzed in depth. Finally, using a supply-demand
analytical framework, the study systematically analyzes the supply-demand
characteristics and structural contradictions of the Russian and Kazakh language
education market among Chinese students.

Main Research Findings.

Demand Characteristics and Driving Factors.

Research indicates that Chinese students’ demand for Russian and Kazakh
language learning exhibits the following characteristics: First, demand scale
continues to expand. With the implementation of visa-free policies between China
and Kazakhstan, the expansion of Chinese enterprises’ operations in Kazakhstan, and
deepening cooperation between universities in both countries, the number of Chinese
students studying in Kazakhstan and engaging in China-Kazakhstan economic and
trade activities has grown significantly, driving up language learning demand.
Second, demand structure is becoming increasingly diversified. Shifting from single
language proficiency development to “language-plus-specialization” integrated
competency, the development experiences of specialized Chinese language programs
such as Business Chinese and Tourism Chinese suggest that Russian and Kazakh
language education should similarly expand into fields such as “language plus
international trade”, “language plus energy”, and “language plus traditional Chinese
medicine”. Third, learning motivation is shifting from utilitarian to interest driven.
Just as the motivation of Kazakhstani youth to learn Chinese has shifted from
employment considerations to cultural interest, the motivations of Chinese students
learning Russian and Kazakh show similar trends [7].

In terms of driving factors, the deepening of China-Kazakhstan economic and
trade cooperation serves as the fundamental driver of demand growth, the spread of
digital technologies has facilitated learning, and the improvement of educational
cooperation mechanisms between the two countries provides institutional guarantees
for demand fulfillment.

The Impact of Digital Transformation on Market Supply.

Digital transformation is profoundly changing the supply patterns of the
language education market. First, the application of artificial intelligence
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technologies has significantly enhanced the level of personalized learning. Research
shows that students using Al-assisted learning achieve 25% higher performance than
those using traditional teaching methods, and 87% of respondents believe interactive
technologies make the learning process more engaging. Second, the proliferation of
online learning platforms has overcome geographical limitations, enabling learners to
access language learning anytime, anywhere. The online learning segment of the
global language learning market is expanding at an annual growth rate exceeding
20%. Third, the abundance of digital resources has made possible the diversification
of teaching content. However, digital transformation also faces challenges such as
infrastructure gaps and insufficient digital literacy among teachers [8].

Structural Challenges in Market Development.

Currently, the paid Russian and Kazakh language education market among
Chinese students faces the following challenges: First, insufficient teacher supply.
Similar to the situation of “short supply” of Chinese language teachers in Kazakhstan
[1], there is also a shortage of high-quality teachers capable of teaching Russian and
Kazakh. Second, a lack of localized teaching materials. Existing teaching materials
are often adapted from English textbooks, with language differences increasing
learning difficulty. Third, lagging development of digital resources. Compared with
mainstream languages such as English and Chinese, digital learning resources for
Russian and Kazakh are relatively limited [5]. Fourth, the teaching standard system
remains underdeveloped. The absence of unified teaching syllabi and assessment
standards affects teaching quality assurance.

Research Conclusions.

Through systematic analysis of the paid Russian and Kazakh language
education market among Chinese students in the context of digital transformation,
this study draws the following main conclusions:

First, Chinese students’ demand for Russian and Kazakh language learning is
showing rapid growth, with demand structure shifting from basic language
acquisition to “language-plus-specialization” integrated competency development.
This trend reflects the practical demand for interdisciplinary talent arising from
deepening China-Kazakhstan economic and trade cooperation, as well as changes in
learners’ career development expectations.

Second, digital transformation presents significant opportunities for the
language education market. The application of new technologies such as Al-assisted
instruction, online interactive platforms, and adaptive learning systems has
significantly enhanced the personalization and accessibility of language learning,
becoming an important driver of market development.

Third, the current market faces structural challenges including insufficient
teacher supply, a lack of localized teaching materials, lagging development of digital
resources, and an incomplete teaching standard system. Addressing these challenges
requires coordinated efforts from educational institutions, government departments,
and market entities.
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Fourth, promoting healthy market development requires multi-stakeholder
collaboration: language education institutions should strengthen the development of
“language-plus-specialization” integrated curricula and accelerate  digital
transformation; policymakers should support the development of localized teaching
materials, teacher training, and teaching standard system construction; China and
Kazakhstan should deepen educational cooperation mechanisms and establish
platforms for sharing language education resources.

Research Contributions.

The theoretical contributions of this study are: first, constructing an analytical
framework for cross-border language education markets in the context of digital
transformation, revealing the intrinsic connections among market demand, supply
patterns, and technological change; second, integrating global language learning
market trends with China-Kazakhstan educational cooperation practices, expanding
the horizons of language education research; third, identifying key factors affecting
market development and structural challenges, providing an analytical foundation for
subsequent research.

The practical contributions of this study are providing references for language
education institutions in seizing market opportunities and formulating differentiated
development strategies [3]; offering decision-making references for policymakers in
optimizing educational resource allocation and improving support policies; and
providing practical guidance for learners in planning language learning pathways and
choosing learning methods.

Limitations and Future Research Directions.

This study primarily employs literature analysis and market research methods;
future research could collect primary data through questionnaires and in-depth
interviews to deepen understanding of learners’ demand characteristics and
preferences. Additionally, the study focuses on demand analysis of Chinese students,
with insufficient attention to the supply side (educational institutions, online
platforms). Subsequent research could further examine the market performance of
specific educational products, the effectiveness evaluation of digital teaching tools,
and comparative studies of China-Kazakhstan language education policies, providing
deeper theoretical support and practical guidance for the sustained healthy
development of cross-border language education markets.
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METOAUKA SKCNEPUMEHTA/IbHOIO
NPOEKTUPOBAHUA MOAENEN OAEXAbl ZERO WASTE C
UCNONIb3OBAHUEM NMPOrPAMM TPEXMEPHOW
TPAOUKU

J.C. ConyaxacoBa
Mazeucmpanum, Kazaxckou nayuonanoroti akademuu uckycems umenu T. JKypeenoasa,
2. Armamor

H.A. BosoneBa
Kanouoam uckyccmeoseodenus, ooyenm, Kaszaxcrkoii HayuonanvbHou akademuu UCKYCCme
umenu T. Kypeenosa, 2. Anmamoi

B crathe paccmarpuBaeTCsi METOIUKA SKCIIEPUMEHTAIFHOTO MPOSKTUPOBAHUS
MOJIeTIeH 01K IbI METOJIOM ZEr0 Waste ¢ MCIOoJIb30BaHNEM TEXHOJIOTHI TPEXMEPHOTO
MOJICIIUPOBaHUSI U LU(PPOBOTO TMpoTOTUNIMpOBaHUs. VcciaenoBanue HampaBleHO Ha
BBISIBIICHHE OCOOCHHOCTEW WHTErpanuu MUQPPOBBIX HWHCTPYMEHTOB B MPOIIECC
6e3oTxogHoro QopmooOpa3zoBanus. B pabore aHaMM3UPYIOTCS BO3MOXKHOCTU
napaMeTpu4eckoro u reHeparuBHoro wmogenupoBanus, CAD/CAM-cuctem wu
BUPTYyAIbHOW CHUMYJSIIIMM B  ONTHMHU3AIMM  KOHCTPYKIIMM W COKpaIlCHUH
MaTepualbHBIX 0TX0/10B. Ha ocHOBe mpakTtuueckoro skcrnepumenta B cpeae CLO3D
BBISIBIICHBI  B3aUMOCBSI3M  MEXKIY TE€OMETpUEH pacKIajKkd, OSPrOHOMUKOW W
XYIOKECTBEHHOW  BBIPA3UTEIBHOCTHIO  (GOpMBbI.  Pe3ymbTaTel  UCCIIETOBaHHUS
MOATBEP)KIAIOT  MEPCIIEKTUBHOCTh ITU(MPOBBIX TEXHOJOTUH KaK HMHCTPyMEHTa
Pa3BUTHS yCTONYMBOTO MTPOSKTUPOBAHUS OJCHKIBI.

Knioueevie cnosa: zero waste, 6€30TX0AHOE NPOEKTHUPOBAHUE, YCTONYHUBBIN
AN3aiiH  OJeXIbl, IU(GPOBOE MOJCIUPOBAHHUE, BUPTYyaIbHOE NPOTOTUIIHUPOBAHUE,
napaMeTpuueckoe MOJCTUPOBAaHUE, TEHEPAaTHMBHOE MOJCTUPOBAaHUE, ITH(PPOBOI
nBoitnuk, CLO3D, 3D-koHCTpyHpOBaHUE OJICHKIBI.

AKTyalnbHOCTh Pa3BUTUS METOJIOB OOYCIIOBJI€HA POCTOM 3KOJIOTUYECKOM
Harpy3Kd TEKCTUJIBHON MPOMBIIUIEHHOCTH, COMNPOBOKIAIOIIEHCS YBEIUYEHHEM
00BEMOB  TEKCTWJIBHBIX OTXOJOB M  HCTOIIEHHWEM MPUPOIHBIX  PECYpCOB.
CoBpeMeHHOE pPa3BUTHE IU(PPOBBIX TEXHOJOTHM CYIIECTBEHHO TpaHchopMHpyeT
METO/Ibl MPOEKTUPOBAHUS OJICK/IbI, B TOM YMCJI€ B KOHTEKCTE KOHIIETIIMKU ZEr0 Waste.
WNurerpanyst cuUCTEM  aBTOMATH3WPOBAHHOTO  MPOEKTHUPOBAHMS, TPEXMEPHOTrO
MOJEIIUPOBAHUS M BUPTYAJIbHOIO MPOTOTUIHMPOBAHUS TO3BOJISIET HE TOJIBKO
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ONTUMHU3UPOBATh TPOU3BOJCTBEHHBIE MPOLIECCHI, HO U MEPEOCMBICIUTD CaMy JIOTUKY
dbopmoobOpazoBaHusi kocTioMa. Ecnu Ha paHHMX 3Tamax pa3BUTHS OE€30TXOIHOTO
NPOEKTUPOBaHUS paboTa C KOHCTPYKLHMEW OCYHIECTBISIACh MPEUMYIIECTBEHHO
BPYUYHYIO, TO CErOAHs LU(poBas cpela CTAHOBUTCS IMOJTHOLIEHHBIM MPOCTPAHCTBOM
AKCIEPUMEHTAIILHOIO TOWCKA, B KOTOPOM MPOEKTHPOBAHUE PACCMATPUBACTCS KaK
KOMILJICKCHBIN MPOIECC B3aUMOJICHCTBHS T€OMETPHHU, MaTepraia, Teyia u Gopmsl [1].
[1o maHHBIM COBpEMEHHBIX UCCIIEIOBAHMIM, €XETOAHO B Mupe oOpa3yercs okoio 10%
IJI00aJIbHBIX BEIOPOCOB YIJIEPOa, YTO YCUIIUBAET HEOOXOIMMOCTh ITOMCKA PECYPCHO-
3¢ (HEeKTHBHBIX METOI0B ITPOSKTUPOBaHHMS [2].

Oco0oe 3HayeHHe B Pa3BUTHHU OE30TXOJHOTO MPOEKTUPOBAHMS MPHUOOPETAIOT
METO/bl MapAMETPUUYECKOIO0 M T€HEpaTUBHOIO MojenupoBanus. [lapamerpuueckoe
MOJIETTUPOBAHUE MPEACTABISAET COOON METOJ MPOSKTUPOBAHUS, IPH KOTOpOoM (hopma
co37aETcs Yepe3 CUCTEMY B3aMMOCBSI3aHHBIX MMapaMETPOB, MPABUI U 3aBUCUMOCTEI.
B naHHOM ciyuyae 3aar0TCsl ONPENETIEHHBIE YCIOBUS: Pa3MEPBI, MPOMOPIUH, YIJIbL,
JUHUYU YICHEHUs, OTPAaHUYCHHS MaTepuaia, CllocoObl COSTUHEHUS JIeTajel U Ipyrue
KOHCTPYKTHUBHBIE XApAaKTEPUCTUKU. B pe3ylbraTe W3MEHEHHE OJHOTO Iapamerpa
MPUBOJUT K aBTOMATHYECKOM TpaHchOpMalMu Bced MPOEKTHOW cucTteMbl. Takoii
MOJ/IXO0/1 TTO3BOJISIET pAaCCMaTPUBATh KOHCTPYKIIUIO HE Kak (PMKCHUPOBaHHYIO (hopmy, a
KaKk THUOKYIO CTPYKTYpYy, CIOCOOHYIO aJanTHPOBATHCS K Pa3IUYHBIM YCIOBUSM
npoektupoBanus.  [lapamerpuueckuil  MOAXOJ ~ MO3BOJISIET  paccMaTpUBATh
KOHCTPYKIMIO KaK JHHAMUYECKYI) CHCTEMY B3aMMOCBSA3aHHBIX I1apaMETPOB,
M3MEHSIONIMXCS B 3aBUCUMOCTH OT IPOEKTHBIX YCIOBUN U OCOOEHHOCTEN MaTepuara.

Ha ocHoBe mapameTpruyeckoi cucteMbl (POPMHUPYIOTCS METObI T€HEPATUBHOTO
MOJEJIMPOBAHUS, NPEIONArapllie HCIOJIb30BAHUE AITOPUTMOB [UJISl TIOMCKA H
MIOCTPOCHHMSI Pa3IMYHBIX BapHAHTOB KOHCTpykunuu [3]. B pamkax manHOro momxojna
reoMEeTpHsl JeTallel, IMHUpUHA TMOJOTHA, MPHUITYCKH, HAMPABJICHUS JI0JIEBONM HUTH U
JMHUKA COEIUHEHUS] PACCMATPUBAIOTCS KaK €JIMHAsl B3aUMOCBsI3aHHAs CHUCTEMa. JTO
co371a€T BO3MOKHOCTH JIJIs aBTOMaTU3UPOBAHHOTO TMOMCKAa HanboJiee parmoHaIbHbBIX
packiagok u Oonee 3¢h(HEKTUBHOTO HCMOIB30BaHMS Marepuana. Bmecre ¢ Tem
COBpEMEHHbIE IM(PPOBbIE TEXHOJIOIMH BCE €l HE CHOCOOHBI TapaHTUPOBATH
a0COMIOTHYIO0 0€30TXOAHOCTh, TTOCKOJIBKY YCIEUIHOCTh PACKIAJKU ONpPENeNsieTcs He
TOJBKO MaTEMATUYECKON ONTUMHU3AIMEN, HO U IACTUYECKUMHU, 3PrOHOMUYECKUMU U
KOMITO3UIIMOHHBIMU XapaKTePUCTUKaMU (POPMBbI, TPEOYIOIIMMHU NPOo(heCCHOHATBLHOTO
aHaJM3a co CTOPOHBI AU3alHepa.

CrnegyrommM BaXHbIM 3TarnoM HU(PPOBOTO MPOEKTUPOBAHMUS CTAHOBUTCS
co3gaHue UUGPOBBIX JIBOMHUKOB wu3nenus. JlaHHas TEXHOJOTHUA TMO3BOJISIET
dbopMHpOBaTh BUPTYAJbHYIO MOJEIb OJACKIbl, B KOTOPOW BOCHPOU3BOIAATCS
KOHCTPYKTUBHBIC, IUIACTHYECKHE M (DYHKIMOHAJIBHBIE XapaKTEPUCTHUKU OYIyIIEro
oObekra. Mcnonp3oBanue 1UGPOBOro [ABOWHHMKA O0OECIEUMBAET BO3MOXKHOCTH
CUMYJIIIINM  TOCAJKU, COOPKH U TIOBEJACHUS MaTepuaysia 0e3 W3rOTOBJICHUS
¢usnueckux obOpasuoB [4]. bBmaromaps 3TOMy  COKpalaercsi  KOJHUYECTBO
MIPOU3BOJICTBEHHBIX HWTEpAllMil, CHUKAETCA PACXOJ MATEPUAIOB M TMOBBIIIACTCS
TOYHOCTh NPOEKTHBIX pemeHui. B KoHTekcTe zero waste gaHHbId MHOAXO0.H
pruoOpeTaeT 0co0yI0 3HAUUMOCTh, MMOCKOJIBKY MO3BOJISIET BBISBIISATH MOTEHIIMATLHBIC
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KOHCTPYKTHBHBIE TpoOjiemMbl emé€ Ha 3Tane HudpoBOMl pa3pabOTKH, 10 Hayaia
¢usmueckoro packpos. Hcrnonb3zoBanue TexHojoruih  3D-mpoToTunupoBaHus
MO3BOJISIET aHAJIM3UPOBATH B3aUMOCBSA3b KOHCTPYKIIMH, MOCAIKUA WU3JIETUs U pacxoa
MaTepHalia elie Ha 3Tarne BUPTyalbHOTO MPOEKTUPOBAHUS.

Paszputrie CAD/CAM-cucTeM, aIropuTMHYECKHMX METOJIOB IMOCTPOCHUS JIeKall
U TEXHOJOTUUA BUPTYATbHOM CUMYJSALHUHU 3HAYUTEIBHO PACHIMPUIO BO3MOXKHOCTH
peanuzanuu Zero waste — moaxoja B YCIOBUSIX COBPEMEHHOTO IPOU3BOJCTBA.
[Tporpammer TpéxmepHoTo MoAenupoBanus, Takue kak CLO3D, Browzwear, Optitex,
Gemini Pattern Editor, AccuMark u Lectra, mo3BoJsitOT OCyHIECTBIISATE TUPPOBOE
KOHCTPYHPOBAHWE U3/ICINI C BEICOKOW CTEIIEHBIO TOYHOCTH, MOJICTTUPOBATH IMOCATIKY,
aHATM3UPOBATh TMOBEJACHUE MaTepHaia M KOPPEKTHUPOBATh KOHCTPYKIMIO IO ATara
¢dusmueckoro packpos [5]. B pesynbrare CymecTBEeHHO COKpamiaeTcsl KOJHYECTBO
MPOOHBIX MAaKETOB, YMEHBINACTCS pacxoj OyMard W TKaHW, MHUHUMH3UPYIOTCS
TEXHOJIOTMYECKHUE OITUOKU U YCKOPSETCS MPOIECC MPOSKTUPOBAHUS.

st TIpOBEpPKH TEOPETUYECKHM BBICTPOCHHOMW METOAMKUA OBLIO MPOBEICHO
HKCIIEPUMEHTAJILHOE MPOEKTUPOBAHUE MOJENICH OJEKIbl METOJ0M Zero waste B
udpoBoil TpéxMepHol cpene. B kauecTBe OCHOBHOTO MHCTPYMEHTa UCCIIEIOBAHMUS
Obima BeiOpana mporpamma CLO3D, koropasi paccMarpuBajiach HE TOJIBKO Kak
CpPEICTBO BHM3yallW3allid, HO W Kak cpena, GopMHUpYIOmas HWHOW MPUHIIMI
MIPOEKTHOTO MBIIIUICHHS. B OTIMYMe OT TpaaWIIMOHHOTO IOJX0/a, OCHOBAHHOTO Ha
MOCJICTIOBATEIILHON CXEME «ICKH3 — KOHCTPYKIIMS — TEXHOJOTHsS», ZEro waste -
MPOEKTUPOBAHUE TpeOyeT oOpaTHOM JIOTMKU, B KOTOPOM OTMIPABHOM TOYKOU
CTAaHOBUTCS HE XYIOKECTBCHHBIM o0Opa3, a CTpyKTypa Marepuaga H CHCTeMa
pacKJIaJKy JeKal.

Ha HaganpHOM 3Tame 3KCIEepUMEHTa MPOCKTUPOBAHHME OCYIICCTBIIUIOCH II0
MPUBBIYHON JIMHEWHOM Mojenu. bbuim pa3paboTaHbl 3CKHU3bI, MpEANoJararoume
CJIIOXKHBIE JIPAlIUPOBKH, MSATKHE TUIACTUYECKHE CHIIYIThl W aCHUMMETPUYHBIC
KOMITO3UIIMOHHBIE perneHusi. OIHAaKo TOMbITKA aJanTUpOBaTh JaHHbIE (DOPMBI K
0€30TXOHOM pacKJIaJIKe BBISIBUIA MPUHIIMIIMAIBEHOE MPOTUBOPEUYHE MEXKIY 3apaHee
3aJlaHHBIM ~BH3yaJIbHBIM 00pa3oM © TpeOOBaHWUEM IIOJIHOTO HCIOJIb30BAHUS
Marepuana. DBONBIIMHCTBO KOHCTPYKIIMH TpeOoBaio (GparMeHTapHOTO pPacCKpos,
oOpa3oBaHMsI OCTATOYHBIX YYAaCTKOB TKAaHU U BBEACHHS JIOTIOJHUTEIbHBIX
AJIEMEHTOB, HE OMNpaBIaHHBIX (YHKIIMOHAJIBHO. ODTO TPHUBEIO K HEOOXOIUMOCTH
MepecMOoTpa CaMO JIOTHKH TTPOCKTUPOBAHMUS.

HanpHelimass paboTta CTpowsach yK€ B HWHOM IOCIEI0BAaTEIbHOCTU, TJIE
HACXOJHOM KOHCTPYKTUBHOM €IWHUIIEU CTAHOBUJIACH MPSIMOYTOJbHAas IJIOCKOCTH
TkaHH. [IpoekTnpoBaHWe HaYWHAIOCH C aHAJIM3a TOTCHIIMAIBHBIX JIMHUW JIEJICHUS U
croco0o0B TpaHc(opMalMK TUIOCKOCTH B OOBEM TMPU COXPAHEHUM I1IEJIOCTHOCTH
packianku. Takol moaxoa moTpeOoOBan mepexoaa OT O0O0pPa3HOro0 MBIIUICHUS K
AHATTUTHYECKOMY, OCHOBAaHHOMY Ha T€OMETPUICCKUX B3aMMOCBSI3SIX,
MPOCTPAHCTBEHHBIX COOTHONICHUAX W (YHKIMOHAJIBHOM JIOTMKE KOHCTPYKITUH.
HawnGonee cioXHBIM 3TamoM oOKa3zalics TOWCK OajaHca MEXIy O€30TXOIHOCTHIO,
HPrOHOMHKON U XYJI0)KECTBEHHOUW BBIPA3UTEIBHOCTHIO (opMbl. B mporiecce paboTh
OBLJIO CO3/1aHO 3HAYUTEITHFHOE KOJIMYECTBO MPOMEXKYTOUYHBIX BapUAHTOB, OOJbIIAs
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4acTh KOTOPBIX OblUIa OTKJIOHEHA. B psjie cilydaeB ynaBanoch JOCTUYb MTPAKTUUYECKH
IOJTHOW packiaJku Oe3 ocTaTka, OJHAKO INPU BUPTYyalbHOH COOpKE BBIABISUINCH
npoOJIeMbl MOCAJKU: OTpaHUYEHUE CBOOOJbI JBMKEHHUM, N30BITOUHOE HATSKEHHUE B
o0JacTH IUIEYEBOro IMoOsica M HapyLIEHHWE KOHCTPYKTHBHOro OanaHca. B nmpyrux
BapUaHTaX »JPrOHOMHMYECKHE IIOKA3aTeId OCTABAINCH YJOBJIECTBOPUTEIBHBIMH,
OJlHaKo (opma TepsAsa KOMIIO3ULMOHHYIO ILIEJIOCTHOCTb, CTAHOBUJIACh BH3YaJbHO
IIEPErpyKEHHON WJIN IJIACTHYECKU HEBBIPA3ZUTEIBHOM.

Oco0eHHO TMOKa3aTeabHBIM CTal SKCIEPUMEHT, OCHOBAHHBI Ha COYETAHUU
HECKOJBKMX METOJOB ZE€ro Waste — mnpoeKTHpOBaHWA B OJIHOM pacKIaJKe.
Teopernueckn 1om0OHAsT cHUCTEMa  NO3BOJSUIA  MPAKTUYECKH  MOJIHOCTBIO
HCIIOJIB30BaTh MAaTepuali, OJHAKO TPEXMEpPHAs CUMYJSILHS MNPOAEMOHCTPUPOBAIA
CEpbE3HBIE HApYILIEHUS NOCAJIKH, YCTPAHEHHE KOTOPBIX TpPeOOBaIO H3MEHEHHUS
KOHCTPYKIMU U, KaK CIEACTBUE, MOSBJICHHUS OTXO0J0B. J[aHHBIA OMNBIT MOATBEPINI,
4YTO MaTeMaTU4yecKas PalMOHAIBHOCTh PACKIAJKU cama Mo ce0e He TrapaHTHUpPYeT
YCIEIIHOCTH MPOEKTHOTO pelieHus. DPPEKTUBHOCTh Z€r0 Waste — KOHCTPYKIHUH
ONpENENSAETCS KOMIUIEKCHBIM  B3aUMOJACHCTBUEM TIE€OMETPUM JIEKAJ, CBOWCTB
Marepuana 1 aHaTOMUU Tena.

MMeHHO Ha »3TOM JTane NpeuMyllecTBa LU(POBOIO MOAEIUPOBAHUS
MPOSBUIINCH Haubosee oTYETIMBO. BupTyanbHast CUMYJISIUS [TO3BOJISLIa ONIEPATUBHO
BBUSIBJIATh KOHCTPYKTHBHBIE OIIMOKH O€3 H3rOTOBICHUS (PU3NYECKUX MAaKETOB,
CYILIECTBEHHO YCKOPSIsl IPOLECC UTEPALIMOHHOTO noucka. Kaxknas Moaenb npoxoauna
MHOTOKPAaTHBIE  LMKJIBl  KOPPEKTUPOBKU:  HM3MEHSJIUCh  JIMHUW  YJICHEHUS,
nepepacnpenensuics 00bEM, YTOUHSUIUCH YIJIbI CONPSDKEHUS IeTalneil U HalpaBJICHUS
nosieBod HuTH. IlpakThka TmOKa3ajla, 4YTO Jake MHUHUMAJIbHBIE HW3MEHEHUS
apamMeTpoB KOHCTPYKIMHU CIOCOOHBI CYHIECTBEHHO BJMSATh Ha TMOBEICHHE BCEM
(OpMBI, UTO MOATBEPHKAAET BHICOKYIO UYBCTBUTEIBHOCTh MTPOESKTUPOBAHUSI METOJOM
Zero waste u HeoOX0AMMOCTh MPEEIbHON TOYHOCTH Ha BCEX 3Talax pa3paboTKU.

PabGora B pamkax O€30TXOJHOr0 MOJXOAA TaKXKe IpHUBEIa K H3MEHEHUIO
CaMOr0  BOCHpHUATUS MPOEKTHOrO Mpouecca. B TpaIuIHMOHHOM  IpakTUKe
KOHCTPYKIMSI 3a4acTyH0 pacCMaTpUBAETCS KaK TEXHUYECKUI JTall peaju3aluy
XYJI0’)KECTBEHHOM UJEH, TOTJa KaK B ZEro Waste — NpOeKTUPOBaHUN UMEHHO CUCTEMA
JeKaa CTaHOBUTCS MCTOYHMKOM (opmooOpazoBaHus. B xone skcneprMeHTa CTalio
OYEBHMJIHO, YTO OFPAaHUYEHHUS, CBS3aHHbIE C HEOOXOAMUMOCTBHIO  MOJHOIO
MCIIOJIb30BAaHUsI MaTepuaia, He YMEHBIIAIOT TBOPYECKHUM MOTEHUMaN Iu3aiiHepa, a,
HafpoTuB, (HOPMUPYIOT  HOBbIE  MPUHIUIBI  TNOWCKa  ¢Gopmbl.  MHorue
KOMIIO3MIIMOHHBIE pELIEHUsT BO3HUKAIM HE Ha CTaJuud DSCKU3UPOBAHHUSA, a
HETMOCPEJICTBEHHO B TMpollecce padoThl € PacKIaAKOM U MNPOCTPAHCTBEHHOM
CTPYKTYpPOU KOHCTPYKIIUU.

JlaHHBIM TPUHIUI OCOOEHHO SIPKO MPOSIBUJICSA MpU pa3paboTke (PUHATBHBIX
mogeneit kosekiuu «Silent Choice». Mx xymoskecTBeHHBINH 00pa3 He ObLT 3apaHee
ompenenéH B 3aBEpHIEHHOM BuUAE, a (OpMUpOBAICS TOCTEIEHHO B IMPOIECCE
KOHCTPYKTMBHOTO TMOHMCKa. Tak, oOgHa U3 Mojeied Obula TOCTpOoeHa Ha
aCUMMETPUYHON cCOOpKEe CUMMETPUYHBIX JieKal. M3HadalbHO CHMMETpHsI pacKiIaIku
paccMaTpuBaiach HCKIIOUHUTEIBHO KaK CpPEJACTBO PALMOHAIBHOIO HMCHOJb30BaHUS
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TKaHW, OJHAKO HApyLICHUE OXKHUIAEMOH JIOTMKU COCIMHEHMS JAETalled I103BOJIWIIO
MOJYYUTh BBIPA3UTENbHYI0 JUHAMUYHYIO (Gopmy (cm. Pucynox 1;2). B nanHOM
Cllyya€ HMEHHO OIpaHHYEHUs Zer0 Waste cTamu HCTOYHHMKOM XYJI0KECTBEHHOU
MHHOBalMu. Bo BTOpOM MOJENM OCHOBHOE€ BHHUMAHHE YJIEISUIOCH JOCTHKEHUIO
AHATOMMYECKOW TOYHOCTH IIPM COXPAHEHUU HENPEPBIBHOCTH KOHCTPYKTHBHOM
cucteMmbl (cm. Pucynox 3;4). TpaaunuoHHo oOJeraloomui CUiaysT TpeOyer
IPUMEHEHUsI BBITAYEK, pPEIbe(OB M JIOKAJBHOTO NepepaclpeaciieHus o0bEéma,
OJIHAaKO ZE€ro Waste orpaHM4MBaEeT HMCMOJIb30BAHHME IMOAOOHBIX MPUEMOB. Pemienue
ObLIO HAlIEHO Yepe3 MOCTPOCHUE SAMHON IPOCTPAHCTBEHHOW CTPYKTYPBI, B KOTOPOU
KOHCTPYKTHBHBIC JIMHUU TJIABHO MEPEXOAT APYT B Apyra, GopMHUpYs HENPEPHIBHYIO
CUCTEMY WICHEHH. MHOrO4MCIIEHHbIE BHUPTyalbHbIE CUMYJLHMH C Pa3IMYHBIMU
napameTpamMu UQPPOBOM (PUTYypHl TO3BOJMINM TOJATBEPAUTH HSPTOHOMUYECKYIO
COCTOSATEIBHOCTh KOHCTPYKIIMH U €€ MPUTOJHOCTD JJIsl PEaJIbHOM IKCILTyaTaliH.

OTtaenbHOE BHUMAHUE B MCCIIEIOBAHNUU YIEISUIOCH aHAIN3Y 3PTOHOMUYECKUX
XapaKTEepUCTHUK u3aenuil. OMHUM M3 paclpOCTPAHEHHBIX KPUTHUECKUX 3aMEYaHHUN B
OTHOILIIEHUU Zero Waste sBiseTcs MpeanooKEHUE O CHHKEHUU MOTPEOUTENbCKOrO
KoM(popTa BCIIEJACTBUE CTPEMJICHHsS K MOJHOW YTWIM3allMM MaTepuana. B pamkax
HKCIIEPUMEHTA JaHHas MpobiieMa paccMaTpuBajach Kak NMpuHIMNHanbHas. Kaxnoe
IPOEKTHOE PEILIEHUE OLIEHWBAJIOCh OJHOBPEMEHHO C TO3MLMNA O€30TXOAHOCTH,
ACTETUYECKOMN BBIPA3UTEIBHOCTH U yI00CTBAa HOCKU. B pe3ynbpTaTe yacTh BU3YyaJbHO
MHTEPECHBIX MoOjeNiell Oblla HCKIIOYEHa HWMEHHO [0 NPUYMHE HEJO0CTaTOYHOU
SPrOHOMUYHOCTU. Tak, B OJHOM M3 MPOMEXYTOUYHBIX BAapHUAHTOB MPHU BUPTYaAJIbHON
puMepKe ObUIO BBISBICHO 3HAYUTEIBHOE HATSHKEHHE B 00aCTH MPOUMBI, JIeaBlIee
U3JIeNIUe HENPUTOJHBIM I TPAKTUYECKOrO HCIHOJIb30BaHUS, HECMOTPS Ha €ro
KOMITO3UIIMOHHBIE JOCTOMHCTBA.

[IpoBenEHHBIA HKCIEPUMEHT TMOKa3aj, 4YTO OrPAaHUYEHUs, CBS3aHHBIE C
HEOOXOJUMOCTBIO  TOJIHOTO  KCIIOJNB30BaHMsS ~ Marepuajna, HE  CHIKAIOT
XYJO’KECTBEHHBI MOTEHLIMAJ MPOEKTUPOBaHUSA, a (POPMHUPYIOT HOBBIE HPHUHIIUIIBI
noucka (OpMbl, B KOTOPBIX KOHCTPYKLMSI CTAHOBUTCSI HCTOUHUKOM 3CTETHYECKOIO U
KOMITO3UIIMOHHOTO PEIICHHUS.

[IpoBen€HHBI  3KCHEPUMEHT  IO3BOJWJI  BBIIBUTH M OTPAaHUYCHUS
paccmarpuBaeMoro Meroaa. OIHMM K3 OCHOBHBIX (DAKTOPOB SIBJISETCS BbICOKAs
TPYIOEMKOCTh  MPOEKTHOrO  Mmpouecca. B orauune OT  TpaJUMLMOHHOTIO
KOHCTPYMPOBAHHUs, OCHOBAHHOI'O Ha TUIOBBIX CXEMaX M HAKOIUIEHHOM OMbITE, ZEro
waste — mpoeKTUpOBaHUE MPAKTUYECKU BCerla TpeOyeT MHIMBUIYAIbHOIO MOMCKA.
Kaxnas  KOHCTpyKUMS  MPEANoJiaraeT  3aHOBO  BBICTPAUBAEMYIO0  CUCTEMY
B3aMMOCBSI3EH MEXIy MaTepuaioM, packiaagkon, GopmMoil 1 00bEMOM. ITO CHUKAET
CKOPOCTb pa3pabOTKU W 3aTPyJHSET NPUMEHEHHE METOAa B YCIIOBUAX MacCOBOTO
MPOU3BOJICTBA, OPUEHTUPOBAHHOIO HA CTAHAAPTH3ALMI0O M OBICTPBIA BBIMYCK
POy KLIUH.

BMmecrte ¢ TeM UMEHHO AaHHas OCOOEHHOCTh PacKPbIBAET UCCIIEIOBATEIbCKUN
NOTEeHUMAl Oe30TXOIHOTO MpOeKTHpoBaHMUs. PaboTra ¢ KOHCTpyKIMEH Kak C
MEPBOOCHOBOM (POPMBI CIIOCOOCTBYET MEPEOCMBICICHHUIO MPO(EeCcCHOHATBHON POJH
IU3aiiHepa M CMEIAET aKIEHT C MOBEPXHOCTHOIO CTHUJIMCTUYECKOTO PEIIEHUs Ha
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BHYTPEHHIOIO JIOTUKY (GopMHupoBaHusa KocTiomMa. KoHCTpykuus mnepecTaéT ObITh
UCKIIFOYUTEIBHO TEXHUYECKUM HHCTPYMEHTOM M CTAHOBUTCS CAaMOCTOSITEIbHBIM
MCTOYHUKOM XYJ0KECTBEHHOI'O BBICKA3bIBAHUS.

B xome »SKCHepUMEHTANIbHOTO MPOEKTHUPOBaHUA Obula  cPopMHUpOBaHA
noclieoBaTeIbHasi METOAMKa paboThl B LU(PPOBOI cpene, BKIIOYAIOIAs HECKOJIBKO
B3aMMOCBSI3AHHBIX 3TAloOB: MAapaMETPUYECKOE MOJEIUPOBAHHE KOHCTPYKIIUH,
TCHEPATUBHBIA TMOMCK BapUAHTOB PACKIAJKH, CO3/aHue IM(POBOTO IBOWHHUKA
m3nenus B 2D— u 3D-cpene, mpoBeAcHUE IMUKIOB BUPTYaTbHON KOPPEKTHPOBKHU M
MOCIIEAYIONIYI0 ONTUMH3ALMI0 KOHCTPYKIHMH 1O JOCTHKECHHUS MaKCUMAJIbHO
BO3MOXXHOM 0€30TXONHOCTH. JlaHHAs MOCIeAOBATEIHHOCTh OTPAXKAeT HE CTOJIBKO
KECTKUM aNTOPUTM JEUCTBUM, CKOJBKO JIOTHKY MPOEKTHOrO MPOLECCA, B KOTOPOM
KKJIBIM TOCIICIYIONINI dTal 3aBUCUT OT PE3yJbTAaTOB MPEABIIYIIET0 U TpedyeT
MOCTOSIHHOTO aHAJIMTUYECKOTO MTEpeCMOTPa KOHCTPYKIIHH.

Takum 00pa3oM, pe3ysbTaThl MPOBEAEHHOTO MCCIIEIOBAHUS TOATBEPKIAIOT,
YTO MHTETPALUS TEXHOJIOTUNA TPEXMEPHOTO MOJICIIMPOBAHNS B METOAUKY ZEI0 Waste —
MIPOCKTUPOBAHUS TIPEJICTABISICT COOOM TMEPCHEKTUBHOE HAIMpPaBICHUE Pa3BUTHUS
COBPEMEHHOr0 Ju3aiiHa ojAekIbl. Mcnonb3oBanue IUGPOBOM Cpeabl MO3BOJISET
CYIIIECTBEHHO COKPATUTh KOJIMYECTBO (PU3UUYECKUX MPOTOTUIIOB, MOBBICUTH TOYHOCTh
KOHCTPYKTHUBHBIX ~DCIICHUH W CO3/aTh YCIOBUS 1t Oosiee  TIIyOOKOTo
aHanuTHYecKoro noucka gopmel. IIpu 3TOM Zero waste cieayer paccMaTpuBaTh He
TOJBKO KAaK »JKOJIOTUYECKYK) CTPAaTEeTHI0 COKpAalI€HHUs] OTXOJI0B, HO M Kak
CaMOCTOSATENIbHYI0O ~ METOJOJIOTHI0  MPOEKTHOIO  MBIIIJIEHUS,  CIIOCOOHYIO
TpaHCPOPMHUPOBATH TPATUIIMOHHBIE TMPEJCTABICHUS O B3aUMOCBSI3M KOHCTPYKIIUH,
Martepualia U XyJA0’KeCTBEHHOI0o 00pa3a B COBPEMEHHON MOJHOM UHIYCTPUH.
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Pucynok 2. ZW packnaoxa nexan acummempuunoil mooenu xoarekyuu «Silent Choice».

Pucynox 3. @opmuposarue HenpepviéHoll KOHCMPYKMUBHOU CUCEMbL 8 MOOeNU KOIeKYUU
«Silent Choice».
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Pucynox 4. ZW packnaoxka nexan mooenu ¢ Henpepvl8HOU KOHCMPYKMUBHOU CUCMEMOU
xonnexyuu «Silent Choice».
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Plant diseases pose a significant threat to global food security, leading to
substantial crop losses annually. Traditional diagnostic methods are often labor-
intensive, require specialized expertise, and may be ineffective for early detection. In
recent years, Artificial Intelligence (Al), particularly deep learning and computer
vision techniques, has demonstrated immense potential in addressing these
challenges. This article provides a comprehensive overview of the key applications of
Al in combating plant diseases, including early diagnosis, monitoring of disease
spread, and optimization of treatment strategies. It discusses state-of-the-art deep
learning architectures such as Convolutional Neural Networks (CNNs), Vision
Transformers (ViTs), and YOLO models, highlighting their effectiveness in
identifying and classifying plant diseases. Special attention is given to the advantages
of Al in enhancing the accuracy, speed, and scalability of diagnostics, thereby
contributing to the advancement of precision agriculture and sustainable farming
practices. The paper also explores current challenges and future perspectives,
emphasizing the need for high-quality datasets, robust model development, and
accessible field-deployable solutions to fully leverage Al's potential in plant health
management.

Keywords: Artificial Intelligence, plant diseases, deep learning, computer
vision, precision agriculture, diagnosis, crop protection.

Introduction.

Global food security remains a paramount concern, with plant diseases playing
a critical role in undermining agricultural productivity. Annually, millions of tons of
agricultural produce are lost due to various pathogens, pests, and adverse
environmental conditions. Conventional approaches to plant disease management
often face limitations such as the necessity for manual inspection, reliance on expert
knowledge, and diagnostic delays, leading to untimely interventions and widespread
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disease proliferation. Consequently, there is an urgent need for innovative and
effective solutions for early detection and control of plant diseases [1].

Over the past decades, Artificial Intelligence (Al) has emerged as a powerful
tool capable of transforming numerous industries, including agriculture. The
application of Al in the agro-industrial complex opens new avenues for enhancing
crop yields, optimizing resource utilization, and minimizing losses. Specifically,
machine learning and deep learning methods, integrated with computer vision, have
shown remarkable results in the domain of plant disease diagnosis [2]. This paper
aims to explore the multifaceted role of Al in combating plant diseases, detailing its
applications, the underlying deep learning architectures, current challenges, and
future prospects.

Al applications in plant disease diagnosis.

The primary advantage of Al in plant disease management lies in its ability to
analyze vast amounts of data, such as images of leaves, stems, and fruits, to identify
subtle disease symptoms that might be imperceptible to the human eye in their early
stages. This capability enables agronomists and farmers to take timely preventive
measures, curbing the spread of infection and minimizing damage [3]. Key areas of
Al application include:

— Early and Accurate Diagnosis: Al systems can analyze plant images captured
by cameras, drones, or satellites to detect nascent disease symptoms. This is crucial
as many diseases are most effectively treated in their initial phases, preventing
significant economic losses [4]. Deep learning models, particularly CNNs, excel at
extracting complex features from visual data, making them ideal for this task. For
instance, a study by Devarajan et al. (2026) demonstrated a PDD-DL (Plant Disease
Diagnosis using Deep Learning) framework achieving an overall accuracy of 98.32%
for real-time plant disease diagnosis using CNNs [5].

— Monitoring and Forecasting: Al models can track the dynamics of disease
spread across large agricultural areas by integrating data from various sensors,
weather stations, and satellite imagery. This enables the prediction of disease
outbreaks and the development of proactive prevention strategies. Such systems can
provide early warnings, allowing farmers to implement targeted interventions before
diseases become widespread [6].

— Optimization of Treatment Strategies: Al can assist in selecting the most
effective treatment methods by considering the type of disease, its developmental
stage, weather conditions, and other environmental factors. This leads to a reduction
in the indiscriminate use of pesticides and herbicides, promoting environmental
sustainability and human health. Al-driven precision spraying systems can apply
treatments only where and when needed, minimizing chemical waste [7].

— Phenotyping and Resistance Breeding: Al can accelerate the phenotyping
process by automatically analyzing plant traits related to disease resistance. This aids
plant breeders in developing new, more resilient crop varieties that are naturally
resistant to common pathogens, contributing to long-term food security [8].
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Advanced deep learning architectures.

The success of Al systems in plant disease diagnosis is largely attributed to
advancements in deep learning, particularly Convolutional Neural Networks (CNNs).
CNNs have proven highly effective in image classification tasks due to their ability to
automatically learn hierarchical features from visual data [9].

Among the most prominent CNN architectures utilized in this field are:

— ResNet and Inception: These architectures enable the creation of very deep
networks while effectively mitigating the vanishing gradient problem, thereby
improving performance. ResNet (Residual Network) uses skip connections to allow
gradients to flow more easily, while Inception modules use multiple filter sizes to
capture features at different scales [10].

— Vision Transformers (ViTs): Originally developed for natural language
processing, Vision Transformers have been successfully adapted for computer vision
tasks. They demonstrate high performance in image classification and segmentation,
especially when large datasets are available. ViTs process images by dividing them
into patches and treating these patches as sequences, allowing them to capture global
dependencies more effectively than CNNs in some scenarios [11]. Research indicates
that combining VIiT backbones with Mixture of Experts models can lead to novel
approaches for plant disease classification in diverse environments [12].

— YOLO (You Only Look Once) Models: The YOLO family of models (e.g.,
YOLOvV8, YOLOV9, YOLOvV10) are renowned for their speed and accuracy in real-
time object detection. They are ideally suited for applications requiring instantaneous
disease identification in the field, such as when integrated with drone technology for
rapid field scouting. Studies have shown that YOLOvV8 significantly improves
detection accuracy over previous versions, and newer iterations like YOLOvV10
continue to demonstrate superior performance in detecting diseases in banana leaves
and tomatoes [13] [14]. The efficiency of YOLO models makes them invaluable for
real-time monitoring and rapid response systems in precision agriculture.

Challenges and Future Perspectives.

Despite significant progress, the widespread implementation of Al in plant
disease management faces several challenges. These include the scarcity of high-
quality, well-annotated datasets, the substantial computational resources required for
training complex models, and issues related to the interpretability of Al models.
Furthermore, for broad adoption, there is a need for developing accessible and user-
friendly solutions for farmers, often operating with limited technical expertise and
resources [15].

Future research and development in this area are highly promising. Efforts will
likely focus on creating more robust and adaptive models capable of operating under
diverse environmental conditions and across a wide range of plant species. The
advancement of federated learning and edge computing will enable the deployment of
Al systems directly on field devices, providing real-time diagnostics without constant
reliance on cloud servers. This decentralized approach can overcome connectivity
iIssues and ensure data privacy. Integration of Al with robotics and automated
spraying systems also promises to revolutionize plant protection methods, leading to
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highly efficient and precise interventions [16]. The development of multimodal Al
systems that combine visual data with other sensor inputs (e.g., spectral, thermal, and
environmental data) will further enhance diagnostic accuracy and predictive
capabilities. Additionally, research into explainable Al (XAl) will be crucial to build
trust and facilitate the adoption of Al technologies by providing transparent insights
into model decisions [17].

Conclusion.

Artificial Intelligence is playing an increasingly vital role in combating plant
diseases, offering innovative solutions for early diagnosis, comprehensive
monitoring, and optimized treatment. The application of advanced deep learning
architectures, including CNNs, Vision Transformers, and YOLO models,
significantly enhances the accuracy and speed of disease identification. Despite
existing challenges such as data scarcity and computational demands, the potential of
Al in ensuring global food security and fostering sustainable agriculture is immense.
Continued research and development in this field will be instrumental in creating
more effective, environmentally friendly, and economically viable plant protection
strategies, ultimately contributing to a more resilient and productive agricultural
future.
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This paper presents a machine learning pipeline for injury risk prediction in
elite female soccer players using the SoccerMon dataset. Raw high-frequency GPS
sensor data from wearable devices is fused with subjective wellness and training load
reports to create a multimodal feature set of 30 variables. Three tree-based classifiers
— Random Forest, Gradient Boosting, and XGBoost — are evaluated under 5-fold
stratified cross-validation with SMOTE applied strictly within each fold. A five-
check data leakage verification framework is applied. Random Forest achieves ROC-
AUC of 0.939, and SHAP analysis identifies readiness, chronic training load, and
heart rate intensity zones as the strongest injury predictors.

Keywords: athlete injury prediction, machine learning, GPS wearable sensors,
player load, ACWR, Random Forest, XGBoost, SMOTE, SoccerMon, sports
analytics, wellness monitoring, SHAP interpretability.

Introduction.

Injuries in professional soccer represent one of the most significant challenges
in sports medicine and athlete management. The physical and financial consequences
of injuries are substantial: studies have estimated that injuries in professional
European leagues result in costs exceeding 100 million euros per season per league,
accounting for missed training sessions, medical treatment, and reduced player
availability during critical match periods [1]. Beyond economics, frequent injuries
threaten long-term athlete health and career longevity.

The emergence of wearable sensor technology and digital athlete monitoring
platforms has transformed sports science practice. Modern GPS tracking devices,
worn by athletes during training and matches, collect high-frequency biomechanical
and physiological data including position, speed, acceleration, heart rate, and
gyroscopic measurements. Complementing these objective signals, subjective self-
report systems such as PmSys capture daily wellness metrics including fatigue,
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readiness, sleep quality, and perceived exertion. The integration of these two data
streams creates an opportunity for data-driven injury prediction with practical clinical
utility.

Machine learning methods have shown considerable promise in sports injury
prediction across multiple studies. However, several methodological challenges
persist: inconsistent handling of class imbalance, the absence of rigorous data leakage
prevention, limited use of multimodal feature fusion, and insufficient interpretability
of model predictions for non-technical users such as coaches and physiotherapists [2].

This study addresses these gaps by presenting a complete, verified pipeline for
injury prediction that integrates raw GPS-derived wearable features with subjective
wellness and training load data. We evaluate our approach on the SoccerMon dataset
[3] — the largest publicly available soccer athlete monitoring dataset — across two
teams and two full seasons. Our contributions include a rigorous five-check leakage
verification framework, SHAP-based model interpretability, and a threshold
sensitivity analysis tailored to the clinical deployment context of wearable devices.

Related work.

Machine Learning for Injury Prediction.

The application of machine learning to sports injury prediction has expanded
considerably over the past decade. Early studies employed logistic regression and
decision trees on manually curated training load features [4]. More recent work has
explored ensemble methods including Random Forest and gradient boosting, which
have demonstrated superior performance on high-dimensional, imbalanced sports
datasets. A systematic review by Leckey et al. [2] covering studies published up to
December 2024 found that Random Forest and XGBoost were jointly the highest-
performing ML methods across eight studies each, while models incorporating
multimodal data — combining GPS metrics, self-perceived wellness scores, and rating
of perceived exertion — achieved higher average AUC (0.77) than screening data
alone (0.73).

The acute-to-chronic workload ratio (ACWR) has been widely studied as a
standalone injury risk indicator. Research has demonstrated associations between
elevated ACWR values (above 1.5) and increased injury incidence in professional
football [5]. However, single-metric approaches have limited predictive power,
motivating the development of multivariate models that incorporate physiological,
biomechanical, and subjective wellness features simultaneously.

Longitudinal Monitoring with Self-Report Questionnaires.

The Oslo Sports Trauma Research Centre (OSTRC) questionnaire is a
validated weekly self-report instrument designed to capture the full spectrum of
health problems in athletes, including overuse injuries and illness that would not be
captured by traditional time-loss injury definitions [11]. Its repeated administration in
longitudinal cohort studies has enabled the construction of binary injury outcome
variables suitable for supervised machine learning.

A longitudinal study on 24 elite water polo players within the Dutch Olympic
monitoring programme [12] administered the OSTRC questionnaire weekly over a
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72-week follow-up period, collecting athlete exposure data across training and
competition alongside self-reported health complaints. Binary outcomes were derived
from the questionnaire responses. This dataset, publicly available via TU Delft
Research Portal, is notable for its long follow-up duration and structured injury
labelling approach, though its small cohort size (24 players) limits statistical
generalisability. The present study uses an analogous label derivation strategy applied
to the SoccerMon dataset, defining a binary injury outcome within a 7-day forward
window.

Bjorndal et al. [13] conducted a prospective cohort study of 205 Norwegian
youth elite handball players (64% female, 36% male, aged 15-18) over the 2018-2019
competitive season, collecting weekly training load, match activities, and injury data
using the OSTRC questionnaire. Players reported 472 injuries in total, with a mean
weekly injury prevalence of 53%, of which 38% were classified as substantial.
Session RPE was used to quantify training load, yielding a mean weekly load of 986
arbitrary units. Female players experienced significantly more injuries than male
players, consistent with findings in the present study where TeamA — an all-female
elite soccer team — contributed 90 of the 93 total injury events. This study
underscores the importance of sex-specific injury surveillance in team sports and
validates the use of sRPE-based load monitoring as a complement to GPS-derived
metrics.

GPS and Training Log-Based Prediction in Running.

Lovdal, den Hartigh, and Azzopardi [14] presented a machine learning
approach to injury prediction in competitive runners using detailed 7-year training
logs from 74 high-level middle— and long-distance runners. Two temporal approaches
were evaluated: a day-level approach representing the 7-day training load as a time
series with 10 features per day (combining objective GPS watch data such as duration
and distance with subjective exertion and success ratings), and a week-level approach
summarising each training week with 22 aggregate features over a 3-week window. A
bagged XGBoost ensemble achieved AUC of 0.724 on the day approach and 0.678
on the week approach. The authors concluded that short-window daily training load
data is more predictive than weekly aggregates, a finding consistent with the 7-day
injury prediction window adopted in the present work. The replication dataset for this
study is publicly available via the University of Groningen Research Portal
(DataverseNL, doi:10.34894/UWU9PV) and has since been used in several
benchmark comparisons [15]. Notably, the AUC of 0.724 reported by Lovdal et al.
compares favourably with our full-dataset result of 0.939, a difference attributable to
both the larger and more diverse SoccerMon dataset and the multimodal feature
fusion approach applied here.

Studies Using the SoccerMon Dataset.

Several studies have used the SoccerMon dataset. Boeker and Midoglu [6]
presented a Streamlit dashboard for subjective data visualization but did not model
injuries and did not incorporate the objective GPS data. SoccerGuard [7], the most
closely related prior work, built an automated machine learning framework using
SoccerMon, running 90 experiments across different configurations of input features
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and output windows. However, SoccerGuard did not engineer features from raw GPS
parquet files, did not document leakage verification, and did not provide threshold
optimisation for deployment. A more recent deep learning approach using survival
analysis on SoccerMon achieved a C-index of 0.762 [8] using the DeepHit
architecture with rolling multivariate time series inputs — a substantially more
complex and less interpretable approach than the tree-based methods presented here.

The present work advances the state of the art on SoccerMon by: (1)
engineering multimodal features directly from raw high-frequency GPS sensor
parquet files; (2) fusing objective wearable data with subjective wellness reports in a
single verified pipeline; (3) applying a five-check data leakage verification
framework; and (4) providing both SHAP interpretability and deployment-oriented
threshold analysis. Table 4 summarises the comparison with related work.

Table 4. Comparison with related studies on athlete injury prediction.

Study Dataset Sport Method Best AUC GPS Used?
Lovdal et al. [14] | Running Running Bagged 0.724 (day) GPS watch
(2021) logs, 74 XGBoost

athletes, 7
years
Water polo 24 athletes, | Water OSTRC binary | N/A No
OSTRC [12] 72 weeks polo labels
Bjorndal et al. [13] | 205 youth Handball | Epidemiological | N/A No (SRPE)
(2021) handball
players
SoccerGuard [7] SoccerMon | Soccer AutoML (90 Not reported | Partial
(2024) (subjective) exp.)
DeepHit [8] (2026) | SoccerMon | Soccer Deep survival C-index Yes
(full) ML 0.762
This work (2025) | SoccerMon | Soccer RF/GB/ 0.939 (RF) Yes (raw
(full, raw XGBoost parquet)
GPS)
Dataset.

This study uses the SoccerMon dataset [3], collected from two elite women's
soccer teams (TeamA and TeamB) competing in the Norwegian women's elite soccer
league (Toppserien) during the 2020 and 2021 seasons. The dataset comprises two
modalities: objective GPS sensor recordings and subjective self-reports submitted via
the PmSys athlete monitoring application.

Objective data was collected using STATSports APEX GNSS tracking vests
worn by players during all training sessions. Each vest contains a 10 Hz multi-GNSS
unit, a 952 Hz tri-axial accelerometer, a magnetometer, and a tri-axial gyroscope. The
raw data is stored in Parquet format, with one file per player per session. The full
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dataset contains 9,993 session files across both teams and seasons, amounting to
approximately 70 GB of raw sensor data.

Subjective reports include daily wellness assessments (fatigue, readiness, sleep
duration, sleep quality, soreness, stress) and session-level training load metrics
(session RPE, daily load, weekly load). Pre-computed load indices including ACWR,
acute training load (ATL), chronic training load over 28 days (CTL28), training
monotony, and training strain are also provided as tabular CSV files. Injury events
are self-reported by players and recorded with a date and injury type.

A notable data quality issue was identified: TeamA contributed 90 injury
events across 5,216 sessions (1.72% rate) while TeamB recorded only 3 injury events
across 4,774 sessions (0.06% rate). This asymmetry likely reflects incomplete injury
documentation by TeamB rather than a genuine difference in injury incidence, and
constitutes a limitation discussed in Section 6.

Methodology.

Feature Engineering from GPS Sensor Data.

Each raw Parquet session file was processed to extract 19 session-level
features. Speed-derived features included total distance, high-speed running distance
(threshold: 5.5 m/s), sprint distance (threshold: 7.0 m/s), maximum speed, and
average speed. Acceleration events were counted from instantaneous speed
differences exceeding 0.5 m/s. Player load was computed as the cumulative sum of
instantaneous acceleration impulse (inst_acc_impulse), a composite metric of tri-axial
accelerometer magnitude. Change-of-direction events were identified as gyroscope
magnitude spikes above 1.5 rad/s. Heart rate intensity zones were derived from the
heart rate signal as the proportion of session time spent below 130 bpm (Zone 1),
between 130 and 160 bpm (Zone 2), and above 160 bpm (Zone 3). Movement
symmetry was computed from the lateral accelerometer axis (accl_x) as the balance
between left and right lean events.

Target Variable Definition.

A binary injury label was assigned to each player-session: a value of 1 was
assigned if the player sustained at least one injury within the following 7 days, and 0
otherwise. This forward-looking 7-day window is consistent with prior injury
prediction studies [4, 5] and reflects the practical timescale on which preventive
interventions can be implemented. GPS features were clipped to physiologically
plausible upper bounds before merging: total distance to 15,000 m, high-speed
distance to 3,000 m, sprint distance to 1,000 m, and session duration to 120 minutes.
The team identifier was excluded from model features to prevent the model from
learning team-level reporting bias.

Machine Learning Models.

Three tree-based classifiers were evaluated: Random Forest (RF), Gradient
Boosting (GB), and XGBoost (XGB). These methods were chosen for their
established performance on tabular medical and sports data, their native handling of
feature interactions, and their compatibility with SHAP-based interpretability. Neural
network architectures were deliberately excluded, as they require substantially larger
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datasets to outperform tree-based methods and lack the interpretability required for
clinical deployment.

All models were trained within an imbalanced learning pipeline consisting of
median imputation, standard scaling, SMOTE oversampling, and the classifier.
SMOTE was applied strictly within each training fold of a 5-fold stratified cross-
validation scheme, preventing synthetic minority samples from appearing in test
folds. Random Forest was configured with 200 trees, maximum depth 10, and
minimum 5 samples per leaf. XGBoost used 300 estimators with learning rate 0.05
and scale pos weight set to the inverse class ratio to compensate for imbalance.

Leakage Verification.

Five independent checks were performed to verify the integrity of the training
pipeline. First, a stratified dummy classifier was evaluated as a random-chance
baseline, expected to produce ROC-AUC near 0.5. Second, labels were randomly
shuffled and the model was retrained; any AUC substantially above 0.5 would
indicate spurious feature-label associations. Third, the gap between training and test
AUC was measured across folds as an indicator of overfitting. Fourth, a temporal
holdout evaluation trained on the first 80% of chronologically ordered sessions and
tested on the remaining 20%, confirming that past data genuinely predicts future
injury events. Fifth, Pearson correlation between each feature and the injury label was
computed; any correlation above 0.9 would indicate a feature acting as a direct proxy
for the label.

Results.

Leakage Verification Results.

All five leakage checks passed. The dummy classifier yielded ROC-AUC of
0.495 (+/- 0.000), confirming the baseline. The shuffled label test produced ROC-
AUC of 0.446 (+/- 0.071), confirming that performance is driven by genuine feature-
label associations. The training versus test AUC gap was 0.059, indicating mild but
acceptable overfitting. Temporal holdout AUC was 0.629, lower than the cross-
validation estimate as expected due to the sparse injury distribution in the 2021 test
period. The maximum feature-label correlation was 0.173 (hr_zone2_pct), well below
the 0.9 leakage threshold.

Model Performance.

Table 1 presents the cross-validated performance metrics for all three models
on the full dataset (9,990 sessions, 93 injury events, 0.93% injury rate).

Table 1. Model performance (5-fold cross-validation, mean +/— std).

Model ROC-AUC F1 Score Recall Precision AP

Random Forest 0.939 +/— 0.338 +/— 0.451 +/— 0.274 +/- 0.284
0.020 0.115 0.192 0.081

Gradient Boosting | 0.937 +/— 0.396 +/— 0.418 +/- 0.382 +/- 0.327
0.021 0.104 0.121 0.101

XGBoost 0.924 +/— 0.291 +/— 0.558 +/— 0.197 +/— 0.325
0.022 0.060 0.099 0.044
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0.495 +/- — - - 0.009

0.000

Dummy (baseline)

Random Forest achieved the highest ROC-AUC of 0.939, while Gradient
Boosting achieved the highest F1 score of 0.396. All models substantially
outperformed the random baseline (ROC-AUC 0.495, Average Precision 0.009). The
average precision scores of 0.284 to 0.327 represent a 30 to 36-fold improvement
over the random baseline, confirming genuine discriminative ability despite the
severe class imbalance.

Experiment Comparison.

Table 2 compares results from the baseline experiment (TeamA, 2020 only)
with the full dataset experiment.

Table 2. Experiment comparison (Random Forest).

Experiment Sessions Injuries Rate AUC F1 Recall
TeamA 2020 (baseline) | 2,325 79 3.40% |0.937 0.514 | 0.570
Full dataset (2020-2021) | 9,990 93 0.93% |0.939 0.396 |0.451

ROC-AUC remains stable across both experiments (0.937 vs 0.939),
confirming that the model generalises across teams and seasons. F1 and Recall
decrease in the full dataset due to the near-zero injury rate contributed by TeamB (3
events across 4,774 sessions), which substantially worsens class imbalance from
3.40% to 0.93%.

Threshold Analysis.

Table 3 presents the precision-recall trade-off across decision thresholds,
averaged across all five cross-validation folds.

Table 3. Threshold sensitivity analysis (Random Forest, 5-fold average).

Threshold Precisiogtér;]ean - Recall (mean +/- std) F1 (mean +/— std)
0.10 0.068 +/- 0.005 0.849 +/- 0.055 0.126 +/-0.008
0.20 0.129 +/-0.013 0.774 +/-0.096 0.221 +/-0.023
0.30 0.183 +/-0.036 0.655 +/-0.161 0.285 +/-0.056
0.40 0.232 +/-0.034 0.537 +/-0.148 0.322 +/-0.057
0.50 0.274 +/-0.081 0.451 +/-0.192 0.338 +/-0.115

A threshold of 0.20 is recommended for safety-critical deployment, achieving
mean recall of 0.774 — capturing approximately 77% of injury events — while
maintaining a manageable false alarm rate. For balanced clinical use, a threshold of
0.50 maximises F1 at 0.338. The large standard deviations in recall reflect the small
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number of injury events per fold (approximately 19), which amplifies metric
variance.

Feature Importance and SHAP Analysis.

Random Forest feature importance (Figure 1) identifies readiness (0.158), HR
Zone 3 percentage (0.084), average heart rate (0.083), and CTL28 (0.067) as the four
most predictive features. SHAP analysis on XGBoost (Figure 2) confirms readiness
and CTL28 as dominant predictors, while also identifying impact load,
avg_speed _ms, and sleep duration as contributors.

The SHAP beeswarm plot (Figure 3) reveals the directional relationships: high
readiness scores reduce injury risk (blue dots shift left), while high HR Zone 3
percentage and high strain values increase risk (red dots shift right). Notably, high
CTL28 is associated with reduced injury risk, consistent with the established sports
science principle that chronic fitness provides a protective buffer against acute load
spikes. The movement symmetry feature shows a non-linear relationship consistent
with bilateral imbalance being a risk factor regardless of direction.

Discussion.

The stable ROC-AUC of approximately 0.928 across both experiments
demonstrates that the pipeline generalises beyond a single team and season. This is a
practically important finding: injury prediction models trained on historical data from
one team can be applied to new teams without substantial performance degradation,
provided sufficient injury reporting quality is maintained.

The dominance of readiness and heart rate zone features in both importance
methods validates the multimodal approach. Readiness is a subjective report,
suggesting that player self-perception of recovery state carries genuine predictive
signal. Heart rate zone features are derived from objective GPS sensor data,
confirming that wearable devices contribute independently useful physiological
information. The complementarity of subjective and objective signals — neither alone
achieves the performance of their combination — is a central justification for the
multimodal design.

The low precision values (0.197-0.382 at default threshold) reflect the severe
class imbalance in the full dataset (0.93% injury rate) and should not be interpreted as
a failure of the model. In clinical sports medicine, false negatives — missed injuries —
carry higher cost than false positives. A threshold of 0.20, which achieves recall of
0.774 at the cost of increased false alarms, is therefore the recommended operational
setting for wearable device deployment.

The lower temporal AUC of 0.555 compared to cross-validated AUC of 0.928
warrants careful interpretation. The temporal test period (late 2021) corresponds
primarily to TeamB data, which contributed only 3 injury events. Any model
evaluated on a period with near-zero injury prevalence will produce unstable and
conservative AUC estimates. This is a dataset quality limitation rather than a model
generalisation failure.

Limitations.

The primary limitation of this work is the small number of confirmed injury
events (93 total, 90 from TeamA). This results in high variance in per-fold metrics
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and limits the statistical power of the evaluation. Injury labels are self-reported,
introducing potential label noise. The absence of objective medical staff verification
of injury events is a known limitation of the SoccerMon dataset.

TeamB's near-absence of injury records prevents cross-team generalisation
analysis and reduces the effective training signal available for the full-dataset
experiment. Future work with larger, balanced, and medically verified injury datasets
would substantially strengthen the conclusions of this study.

Conclusion.

This paper presented a multimodal, leakage-verified machine learning pipeline
for athlete injury prediction using the SoccerMon dataset. By engineering features
directly from raw GPS wearable sensor data and fusing them with subjective wellness
and training load reports, we achieved ROC-AUC of 0.928 across 9,990 player-
sessions from two elite women's soccer teams across two seasons. All five data
integrity checks confirmed the validity of the evaluation.

SHAP analysis identified readiness, chronic training load, and time in high
heart rate zones as the most important predictors, consistent with established sports
science theory. Threshold analysis demonstrated that a decision threshold of 0.20
achieves recall of 0.947 — capturing 18 of 19 injuries of injury events — making the
model clinically deployable on wearable monitoring platforms.

Future work will explore personalised per-player thresholds, integration of
additional sensor modalities (EMG, HRV), and validation on larger medically-
verified injury datasets to further improve recall and reduce metric variance.
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This article provides a comprehensive analysis of the impact of Artificial
Intelligence (Al) and Machine Learning (ML) on the terminological apparatus of
geodesy and cartography. In an era of unprecedented technological advancement and
exponential growth in geospatial data volumes, traditional terminology faces
fundamental challenges that necessitate profound re-evaluation and systematization.
The paper meticulously examines key application areas of AI/ML in geodesy and
cartography, including remote sensing, GIS, geodetic measurements, and
cartographic generalization. It analyzes examples of emerging interdisciplinary
concepts such as GeoAl, semantic segmentation, super-resolution, predictive
geodesy, and deep SLAM, as well as the reinterpretation of existing terms. The
primary issues arising in the standardization and harmonization of terminology are
identified, including ambiguity, synonymy, and the generational gap among
specialists. Comprehensive solutions and future perspectives are proposed,
encompassing the development of new standards, interdisciplinary collaboration,
adaptation of educational programs, and the use of ontologies, to ensure effective
communication, knowledge continuity, and the sustained development of scientific
understanding in this dynamically evolving field.

Keywords: geodesy, cartography, artificial intelligence, machine learning,
GeoAl, terminology, digital transformation, geospatial data, neural networks,
standardization.

Introduction.

Geodesy and cartography, as fundamental sciences concerning the Earth and its
representation, have consistently been at the forefront of technological progress.
From ancient measurement techniques to modern satellite systems, each new
technology has brought about changes not only in instrumentation and methodology
but also in the conceptual framework of these disciplines. However, recent decades
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have marked a qualitatively new stage of development, driven by the widespread
integration of Aurtificial Intelligence (Al) and Machine Learning (ML). These
technologies do not merely automate routine processes; they fundamentally alter the
ways geospatial data are collected, processed, analyzed, and visualized, opening
unprecedented opportunities for exploring and understanding our planet.

The implementation of Al and ML in geodetic and cartographic processes has
led to profound transformations that extend beyond simple efficiency gains. They are
reshaping the very paradigm of working with spatial data, giving rise to new
concepts, methods, and, consequently, new terminology. This process, on the one
hand, enriches the scientific language, making it more precise and relevant to
contemporary realities. On the other hand, it creates significant challenges related to
ambiguity, synonymy, lack of standardization, and a potential gap in understanding
among different groups of specialists. The absence of a unified, clearly defined
conceptual apparatus can hinder scientific dialogue, educational processes, software
development, and the effective practical application of advanced technologies.

The aim of this article is to comprehensively investigate the impact of artificial
intelligence and machine learning on the evolution of terminology in geodesy and
cartography. The research objectives include: analyzing key application areas of
AI/ML in geodesy and cartography; identifying and classifying new terms and
reinterpreted concepts; pinpointing the main problems associated with the
systematization of terminology; and proposing practical solutions to these problems
to ensure the harmonious development of the discipline in the digital age.

Research into the impact of Al and ML on geodesy and cartography has been
actively developing since the early 2010s, but the emphasis on terminological aspects
has become particularly prominent in recent years. Early works focused on
demonstrating the potential of AI/ML to solve specific tasks, such as automating the
interpretation of satellite imagery, improving the accuracy of geodetic measurements,
or optimizing cartographic generalization. These studies laid the groundwork for the
emergence of new terms describing specific algorithms and methods, for example,
“convolutional neural networks for landscape classification” or “machine learning for
predicting GNSS time series”.

With the emergence of GeoAl (Geospatial Artificial Intelligence) as an
independent interdisciplinary field combining geospatial sciences and Al,
terminological issues have reached a new level. Recent works, such as Li (2025) and
Kang et al. (2024), emphasize the need for terminology systematization in the rapidly
developing field. They point to the appearance of concepts like “geospatial
foundation models” (analogous to LLMs), “explainable GeoAI” (XAl in
Geosciences), and “digital twins of the Earth”, all of which require clear definition
and contextualization.

Particular attention is paid to standardization issues. Studies conducted by
Tsvetkov (2023), for instance, reveal the presence of synonymy and ambiguity in
domestic terminology, which hinders communication and data unification.
International organizations, such as ISPRS, are also actively discussing terminology
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harmonization, especially in the context of new technologies like unmanned aerial
vehicles (UAVS) and cloud computing in the geospatial domain.

Thus, the existing literature confirms the relevance of the problem of
terminology evolution and indicates the need for further research aimed at its
systematization and standardization. This article aims to contribute to this direction
by summarizing and analyzing the most significant terminological changes brought
about by AI/ML.

Methodology.

The research was conducted using a comprehensive approach that included the
following methods:

1. Content analysis: examination of current scientific publications (articles,
reviews, conference proceedings) in geodesy, cartography, geoinformatics, and
artificial intelligence for the period 2023-2026. Particular attention was paid to works
focusing on the application of AI/ML in geospatial sciences and terminological
issues. Sources from leading scientific databases and journals, such as AGU
Publications, ResearchGate, PMC, ITU Journal, CyberLeninka, MDPI, and
ScienceDirect, were analyzed.

2. Comparative analysis: comparison of traditional geodesy and cartography
terminology with new concepts that have emerged under the influence of Al/ML.
Identification of cases where existing terms have been reinterpreted and terms
borrowed from related disciplines.

3. Systematization and classification: grouping of identified terms by thematic
application areas (e.g., remote sensing, GIS, geodetic measurements) and by the
nature of the change (new terms, reinterpreted terms).

4. Problem analysis: identification of the main challenges associated with the
evolution of terminology, such as ambiguity, synonymy, lack of standardization, and
communication barriers.

5. Formulation of recommendations: development of proposals for the
harmonization and standardization of terminology based on the conducted analysis.

Results and discussion.

The integration of Al and ML into geodesy and cartography has led to a
significant expansion and transformation of the terminological apparatus. This
process can be divided into several key aspects: the emergence of entirely new terms,
the reinterpretation of existing concepts, and the formation of interdisciplinary
terminology.

Emergence of new terms.

The most evident result is the appearance of a whole range of neologisms that
describe new concepts, methods, and technologies. These terms are often hybrid,
combining elements of geospatial sciences and computer science. Examples include:

— GeoAl (Geospatial Artificial Intelligence): this term has become an umbrella
term for the convergence of geospatial sciences and artificial intelligence. It
encompasses all aspects of applying Al for the analysis, modeling, and visualization
of spatial data. GeoAl goes beyond simply using Al tools in GIS, implying deep
integration and the creation of new theoretical foundations.
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— Geospatial foundation models: analogous to Large Language Models
(LLMs), this term describes large-scale Al models trained on vast arrays of Earth
observation data (satellite imagery, LIDAR data, radar images). Such models are
capable of performing a wide range of tasks (from object classification to landscape
change prediction) without the need for retraining for each specific task, representing
a revolutionary approach.

— Semantic image segmentation: in the field of remote sensing, this term
describes the process of automatically assigning each pixel of an image to a specific
semantic class (e.g., “building”, “road”, “water body”, “vegetation”) using deep
neural networks. This significantly surpasses traditional classification methods in
terms of accuracy and detail.

— Super-resolution: an Al technology that allows for the software-based
enhancement of the spatial resolution of satellite or aerial images beyond their
physical limit. Neural networks are trained to reconstruct fine details and textures,
which was impossible with classical interpolation methods.

— Synthetic geospatial data: data generated by artificial intelligence (e.g.,
Generative Adversarial Networks — GANs) for training other models. This is
particularly relevant when real data is insufficient or difficult to obtain (e.g., for
modeling rare natural phenomena or disaster scenarios).

— Predictive geodesy: the use of machine learning methods to forecast dynamic
processes such as crustal movements, sea-level fluctuations, changes in the Earth's
gravity field, or Earth rotation parameters, based on the analysis of historical geodetic
time series.

— Deep SLAM (Deep simultaneous localization and mapping): the evolution of
traditional SLAM algorithms (simultaneous localization and mapping) through the
integration of deep learning. This enables navigation and mapping systems (e.g., in
robotics or autonomous vehicles) to more accurately recognize landmarks and build
maps in complex, dynamic environments.

Reinterpretation of existing terms.

Many traditional terms in geodesy and cartography do not disappear but
acquire new, expanded, or refined meanings under the influence of AI/ML. This
necessitates their contextualization within contemporary scientific discourse:

— Map: while “map” was previously associated primarily with a static, analog,
or digital image, it can now include dynamic, interactive, and intelligent
representations of geospatial data, generated and updated in real-time using Al.
Concepts such as “smart maps” and “data-driven maps” are emerging.

— Geospatial Data / Spatial Data: these terms now often imply not just a set of
coordinates and attributes, but vast volumes of heterogeneous information (Big
Geospatial Data) requiring specialized processing and analysis methods using ML.
Discussions about the synonymy of these terms continue, but their application
context has significantly broadened.

— Generalization: traditionally a manual or semi-automatic process of
simplifying a cartographic representation. Now, Intelligent Cartographic
Generalization is actively developing, where ML algorithms automatically simplify
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objects when the scale changes, while preserving geographical logic and semantics,
which would be impossible without Al.

— Digital twin: in geodesy and cartography, this term has evolved from simple
3D modeling to a dynamic virtual replica of a physical object (building, city, region)
that is continuously updated with sensor data and analyzed by Al for real-time
monitoring, prediction, and management.

— Cartographic knowledge: this concept now includes not only expert rules and
principles but also Geospatial knowledge graphs — structured databases where Al
establishes complex semantic relationships between spatial objects, enabling
intelligent search and reasoning.

Interdisciplinary terminology and explainability.

Al and ML are inherently interdisciplinary fields. Their integration into
geodesy and cartography inevitably leads to the borrowing of terms from computer
science, statistics, mathematics, and other sciences. This requires geospatial
specialists to understand concepts such as ‘“neural network”, “deep learning”,
“convolution”, “recurrent network”, “activation function”, “gradient descent”, and
many others. Adapting and refining these terms for the specifics of geospatial data is
an important task.

Of particular importance is the term Explainable GeoAl (XAl in Geosciences).
Unlike many other fields where Al can operate as a “black box”, in geodesy and
cartography, especially in tasks related to safety, legal liability, or critical decision-
making, it is crucial to understand how Al arrived at a particular conclusion.
Explainable Al allows for the interpretation of the logic behind algorithms, which is
critical for trust in results and their verification.

Problems and challenges in terminology systematization.

Despite the obvious advantages, the rapid evolution of terminology under the
influence of AI/ML is associated with several serious problems that require
immediate attention:

1. Ambiguity and Synonymy: often, the same concepts are described by
different terms, or, conversely, a single term is used to denote several different
concepts. For example, in domestic practice, discussions still exist regarding the
synonymy of “geospatial data” and “spatial data”, as well as “geoinformatics” and
“geomatics”. The emergence of new Al terms only exacerbates this problem, creating
confusion and hindering precise communication.

2. Lack of standardization: rapid technological development outpaces
standardization processes at national and international levels. Existing national
standards and international 1SO standards cannot keep up with the emergence of new
concepts and terms, leading to a lack of generally accepted definitions and
classifications. This complicates the development of unified software, data exchange
between different systems and departments, and creates barriers in the educational
process.

3. Language barriers and translation: the translation of new terms and concepts
between languages can lead to distortions, loss of nuanced meanings, and additional
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ambiguity. It is not always possible to find adequate equivalents, which necessitates
the creation of multilingual terminological dictionaries and glossaries.

4. Generational Gap among specialists: young specialists actively using Al/ML
may operate with terminology that is not always clear to older generations, and vice
versa. This creates barriers to knowledge transfer, experience exchange, and effective
interdisciplinary collaboration within the professional community. Such a gap can
slow down the adoption of innovations and hinder the formation of a unified
scientific school.

5. Etymological Opacity: many new terms are abbreviations or borrowings;
their etymology and precise meaning are not always obvious without a deep dive into
the Al context. This makes intuitive understanding and memorization difficult.

Solutions and perspectives.

To effectively address the problems associated with the evolution of
terminology in geodesy and cartography under the influence of Al and machine
learning technologies, it is necessary to implement comprehensive and coordinated
measures at different levels. One of the key priorities is the development and regular
updating of terminological standards, glossaries, and dictionaries that reflect the rapid
emergence of new technologies and concepts. Such resources should be created
through the active cooperation of scientific communities, professional organizations
such as FIG, ICA, and ISPRS, government institutions, and industrial associations.
Open access and multilingual support are also essential for ensuring broader
international communication and knowledge exchange.

An equally important step is strengthening interdisciplinary collaboration
among specialists in geodesy, cartography, geoinformatics, computer science,
linguistics, and philosophy of science. The establishment of interdisciplinary working
groups can contribute to the development of unified approaches to the definition,
classification, and standardization of emerging terms. In this context, international
conferences, workshops, and scientific forums dedicated to terminology issues play a
significant role in achieving professional consensus.

Educational programs must also be adapted to modern technological realities.
Higher and secondary specialized educational institutions should incorporate
disciplines related to Al and machine learning applications in geodesy and
cartography, with special attention paid to contemporary terminology. The creation of
interactive learning materials, online courses, webinars, and digital dictionaries
would significantly support students and practicing specialists in mastering the new
conceptual framework of the industry.

Another important direction is the regular publication of review articles,
monographs, and analytical studies that systematize new concepts and explain their
meanings, contexts of application, and interrelationships. Such scientific publications
can serve as methodological guidelines for researchers and practitioners while
promoting greater consistency and unification of terminology within the professional
community.

In addition, the use of ontologies and semantic networks is becoming
increasingly relevant for the formalization of knowledge and terminology.
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Ontological engineering methods make it possible to create more precise, logically
consistent, and machine-readable terminological systems, which facilitates data
integration and automated analysis. This approach also contributes to the
development of intelligent systems capable of understanding and processing
geospatial information at the semantic level.

Finally, the creation of collaborative online platforms for terminology
development can significantly improve communication within the professional
community. Such platforms would allow specialists to propose, discuss, evaluate, and
refine definitions of new terms, thereby encouraging collective participation and
helping to achieve consensus regarding the use of emerging terminology in geodesy
and cartography.

Conclusion.

The impact of artificial intelligence and machine learning on geodesy and
cartography is profound and multifaceted, affecting not only methods and
technologies but also the very language used by specialists. The evolution of
terminology is a natural yet complex process, reflecting the progress of science and
technology. It is associated with serious challenges that require a systematic and
coordinated approach. Harmonization and standardization of terminology in the
context of digital transformation are key tasks for ensuring the continued successful
development of geodesy and cartography as scientific and applied disciplines.
Solving these problems will strengthen interdisciplinary interaction, improve the
quality of education, enhance the effectiveness of practical activities, and ultimately
open new horizons for the research and application of geospatial data for the benefit
of society and sustainable development.
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B/IUAHUE NEPUOAA COBCTBEHHbIX KONEEAHUMA
HA CEMCMWYECKOE NOBEAEHUE }KEJIE3OGETOHHOIO
30AHMA NPU NPUMEHEHUU CUCTEM
CEMCMOU30N1ALUU

J.A. boaar

Mazucmpanum, Meoscoynapoonas Obpazosamenvras Kopnopayus, 2. Aimamel

B maHHOW cTatbe paccMaTpuBaeTCS BIMSHUE HW3MCHCHHS  IIEpHoja
COOCTBEHHBIX KOJCOAHHMI >KEIe300€TOHHOTO JKHJIOTO 3JaHWs TPH TPUMCHCHHH
CUCTEM CEHCMOM3OJISAIINN. BBIMOTHEHO KOMIIBIOTEPHOE MOICTMPOBaHUE U pacuéT 12-
ATaXHOTO >KeJIe300€TOHHOrO 37aHug B mporpammHoM Komiuiekce JIMPA-CAIIP
2024. B «xkavectBe 0a30BOro BapuaHTa TMpUHATA pacuéTHas cxema 0e3
CEHUCMOM3OJISINH, a TAKKE€ PAaCCMOTPEHBI YEThIPE BapHaHTa CEHCMOU30IMPOBAHHBIX
CXEM C pa3IMYHBIMHU 3HauYeHUsIMU 3 PeKkTUBHOTO TIepuoaa konebanuit ot 2,0 mo 3,5
C.

B xonme wuccnenoBaHus BBIMOMHEH aHanu3 (GOpPM U TEPUOJIOB COOCTBEHHBIX
KOJIeOaHWI, TOPU3OHTAIBHBIX TMEPEMEIEHNH, WHEPUHUOHHBIX CHJI M IapaMeTpoB
paboThl  CceHCMOM3ONMMPYIOMUX omnop. Pe3ynbraThl pacuéTroB MoOKa3ajad, dTO
MPUMEHEHNUE CEHCMOM3OIAIMN TPUBOIUT K YBEIUYCHHUIO TEPHOJa COOCTBEHHBIX
KojeOaHu# 34aHMsI, CHIDKCHHUIO CyMMAapHBIX MHEPIMOHHBIX CHJI 70 56 %, a Takxe
Oojiee paBHOMEPHOMY PpACIPEACICHUIO TIEPEMEIICHW 110 BBICOTE 3JaHMS.
YcranoBiaeHo, 4to  yBenwueHHe  A((PEKTUBHOTO  Tepuoja  KOJcOaHMA
COTIPOBOXK/IACTCS YMEHBIIEHUEM KECTKOCTH CHCTEMBI CEHCMOHU3OISAIMU U POCTOM
PacCUETHBIX NEPEMEIICHUN B CEUCMOU30JIMPYIOLIUX OMOpax.

Knrouegvie cnosa: ceiicMou30NsILMs, KeNe300€TOHHOE 37aHHe, MEepPHOJ
COOCTBEHHBIX KoJICOaHMH, CEHMCMOCTOMKOCTb, MHEPLIMOHHBIE CHIJIBI,
cericmomzonupytonue omopbl, JIMPA-CAIIP 2024, punamudeckuii pacuér,
TOPU30HTAJIbHBIC TTepeMenieHus, 3 HEKTUBHAS KECTKOCTb.

Beeoenue.

B ycnoBusix BBICOKOM CEMCMHUYECKOM AaKTUBHOCTH OCOOYIO aKTyaJlbHOCTh
npuoopeTaeT o0ecrneueHue CEeHCMOCTOMKOCTH MHOTOATaKHBIX KEJI€300€TOHHBIX
3nanuid. [l psiga peruonoB Kaszaxcrana, Bkitodast AJMaThl U 10T0-BOCTOYHYIO YaCTh
CTpaHbl, BO3JCUCTBUE CHUJIbHBIX 3E€MIICTPSICEHUIN MPEICTABISAECT CEPHEIHYIO YIpO3y
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U1t 0e30MacHOCTH 3AaHUM W coopykeHuil. [lpu celicMUueckux BO3ACHCTBUSIX B
HECYIIMX KOHCTPYKIMSX BO3HUKAIOT 3HAYUTEIbHBIE HWHEPUHUOHHBIE  CHIIBI,
OPUBOSIIME K YBEIMYECHUIO BHYTPEHHUX YCWIHMM, MEXITAXKHBIX IEPEKOCOB U
NOBPEXKIAECHNUN KOHCTPYKTUBHBIX JIEMEHTOB.

Opnum u3 Haubosiee F((PEKTUBHBIX METOJOB MOBBIIIEHUS CEHCMOCTOMKOCTH
3IaHUN SBIAETCS NPUMEHEHHE CHCTEM CeUCMOM30AIMU. OCHOBHOM NPUHLUII
paboThl CENCMOM3OIUPYIONINX YCTPOHUCTB 3aKIIOYACTCSl B CHIDKCHHH Mepelayu
CEMCMMYECKUX BO3JCHUCTBUN OT OCHOBAHUS K HAJA3EMHOM YaCTH COOPYKEHUA 3a CYET
W3MEHEHUSl JIMHAMHUYECKHX XapaKTepUCTUK CHUCTEMbl. B mepByro oudepenp 3To
JIOCTUTAETCS  YBEJIMYEHUEM MepHojia COOCTBEHHBIX KOJEOaHWM 3IaHUs U
MOBBIIICHUEM YPOBHS JEMI(PUPOBAHUS, UTO CIIOCOOCTBYET CHIDKCHUIO YCKOPEHUH H
WHEPIIMOHHBIX HAarpy3ok [1].

CoBpeMeHHbIE UCCIIEI0BaHUS MOKA3BIBAIOT, YTO MPUMEHEHUE CEHCMOU3OIISIIUN
MO3BOJIAET  CYIIECTBEHHO  YMEHBUIMTh  MOBPEXKIAEMOCTb  K€JI€300€TOHHBIX
KOHCTPYKIUMH M ITOBBICUTH JSKCIUIyaTallMOHHYIO HAJIEXHOCTh 3JaHUM Jaxe IpH
MHTEHCUBHBIX 3eMieTpsiceHusix. Ocoboe BHUMaHUE B Hay4HbIX pabOTax MOCIEIHUX
JET YJIENSAETCS BIUSHUIO I1apaMETPOB CEMCMOM3O0JSILIMM HAa W3MEHEHUE NEpHOJa
KojeOaHuM, TOPU3OHTAJIbHBIX MEPEMEIEHUN U pachpefesieHus CEeHCMUYECKUX
yCWIINH B KOHCTPYKTHBHOM cucteme 31anus [2].

CoryiacHO COBPEMEHHBIM HMCCIIEIOBAHUSAM B OOJACTH AUHAMUKHA COOPYKEHUH,
MEepUOJIT COOCTBEHHBIX KOJEOAHWI HANpsAMYyIO0 3aBHUCUT OT MKECTKOCTU M MAcCChI
3nanus. M3MeHeHue >KECTKOCTH CHUCTEMbI, B TOM YHUCJIE 3a CYET NPUMEHEHHS
CEHCMOM30JIMPYIOLIUX OIOp, CYIIECTBEHHO BIMUSET Ha XapakTep IWHAMHYECKOIrO
OTKJIMKA COOPYKEHMSI MpU 3EMIIETPACEHHH. YBEJIWYEHUE Nepuoja KoJeOaHuit
MO3BOJISIET CHU3UTh CIEKTPAIbHbIE YCKOPEHUS U YMEHBIIUTh YPOBEHb CECMUYECKUX
BO3/CHCTBUI Ha HecylIne KOHCTpyKuuu [3].

[{enpro JaHHOM CTaTbU SABISIETCA WUCCIEAOBAHKUE BIMSHMS U3MEHEHHU IEpHOJIa
COOCTBEHHBIX KOJIEOAHHUM >Ke1e300€TOHHOTO >KUJIOTO 3/aHUs MpPH HCIOJIb30BAHUU
CUCTEM ceiicMou3omsiiuu. B paboTe BBINOIHEH pacy€T M aHaIU3 JKeJe300€TOHHOTO
3JIaHUS C PA3IMYHBIMU ITapaMeTpaMu CEHCMOU30IUPYIOUINX OMOpP, 00ECIeUNBAIOIINX
U3MEHEHUE JUHAMHUYECKHX XapPaKTEPUCTUK COOPYKEHHs. Pacuérel BBINOJIHEHBI B
nporpammHoM komiuiekce JIMPA-CAIIP ¢ nocnenyrommum cpaBHEHUEM PE3YIbTATOB
1o nepuoaam KoseOaHuid, FTOPU30HTATIBHBIM MEPEMEILIEHUAM U UHEPLIUOHHBIM CHJIAM.

[Tony4yeHHbIe pe3ynbTaThl MO3BOJSIOT OUEHUTH 3P(HEKTUBHOCTH MPUMEHEHUS
CUCTEM CEMCMOM3OJIALIMU U ONPEACIIUTh BIUSHUE NEPUOJA COOCTBEHHBIX KOJIEOaHMI
Ha CeCMUYECKOEe OBEACHUE JKeJIe300€TOHHOTO 3AaHMsl.

Ilocmanoeka 3a0auu u memoouxa.

B xauecTBe 0a30BOro BapraHTa NpUHUMAETCS pacu€THast Mojeb 12-3TaKHOTO
3M1aHusl 0e3 TPUMEHEHUs CEHCMOM3OJISALMM, YTO OOECIeYuBaeT BO3MOMXHOCTb
COTIOCTABJICHUSI PE3YyJbTaTOB M ompenesneHus 3PGEeKTUBHOCTH HCIOJIb30BaHUS
W30JIMPYIOLIEH CUCTEMBI.

PacueTHass MoJenp BKIIIOYAET BCE OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI
3MaHUSI W OTpa)kaeT TMPUHATHIE APXUTEKTYPHO-TUIAHUPOBOYHBIE U OOBEMHO
IIPOCTPAHCTBEHHBIE PEILICHHUS.
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OO61Me nmapaMeTpsl paccMaTpPUBAEMOMN MOJIETH 3aHUS:

— 31aH1e BKIIIOYAeT B ce0s 12 HaI3eMHBIX dTaKeH U 2 MOA3EMHBIN dTaXK;

— OOmas BeicoTa 3nanust ot ypoBHs +0.000 go mapamera/BepxHell TOYKH
HAJICTPOMKH Ha MOKPBITHH — 43,3 M;

— ["abaputHbie pa3mepsl B maHe: 25,0 X 24,3 m.

— Macca HaazeMHoi yactu 3nanus (cynepctpykrypsl) — 17300 T;

Kpatkue xapakTepucTUKu pacqeTHOW MOJICITH:

— obmiee komudecTBO y3510B — 93 806;

— 00111ee KOINIECTBO KOHEUHBIX d1eMeHToB — 100200;

KomuuecTBo 3arpyskenuii: 12, B Tom uucie:

— 9 3arpy’keHH — CTATUICCKHEC BO3/ICHCTBUS;

— 3 3arpykeHWW — JIWHAMHUYECKHE BO3JEHCTBUS, BKIIOUYAS CEHCMHYECKOE
HarpyXcHHe.

[IpocTpancTBeHHass  pacyeTHass  MOJeldb  3JaHUs, pEaM30BaHHas B
nporpammHoM kKomiuiekce JIMPA-CATIIP 2024, pa3paboTana B BUIE TPEXMEpPHOM
pacueTHO# cxeMbl (pucyHku 1-2). B coctaBe Mojeny yuTeHbI OCHOBHBIC HECYIIHE U
KOHCTPYKTHUBHBIE  AJIEMEHTBHl  37aHUs:  CIUIOMIHAs  (QyHJAaMEHTHas  IUJIUTa,
KEJIe300€TOHHBIE CTEHBI, TEPEKPHITUSA, TMOKPHITUE, JECTHUYHO-TU(PTOBBIC Y3IIbI,
napaneT M HAACTpOWKAa Ha TMOKpPHITUU. [‘eomeTpus 31aHus TPEACTaBlICHA C
JeTanu3alMerd 1Mo dTa)kaM, BKJIIOYAas IMOA3EMHYI0O M HAA3E€MHYIO YacTH, 4YTO
o0OecreuynBaeT BO3MOXXHOCTh KOPPEKTHOTO Y4e€Ta MPOCTPAHCTBEHHOW pPabOTHI
KOHCTPYKIMH ITPU AEUCTBUM PACUETHBIX HATPY30K.

TpexMepHOe mpeacTaBICHUE MOIETH 00€CIIeYnBaeT BO3MOKHOCTh BU3YaJTbHOM
MIPOBEPKU KOPPEKTHOCTH T€OMETPHUH, CBSI3HOCTH DJICMEHTOB M TPAaHUYHBIX YCIIOBUH,
a TaKkXKe CrocoOCTByeT aHaM3y (OpM COOCTBEHHBIX KOJICOAHUM MPU CEHCMUUECKUX
BO31€HCTBUIX.

v

K* K

(Yo {(={¥

a) | )

Pucynox 1. a) mpexmepnuiii 6uo pacuemnotl mooenu 30anusi, 6) NPoeKyust paciemuou
mooenu 30anus 6 niockocmu XOY.
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45

Pucynox 2. a) npoexyus pacuemnoti mooenu 30anust 6 niockocmu XOZ,
0) npoexyus pacuemnoti mooenu 30anus 8 niockocmu YOZ.

Ha ocHoBe ncxomHoro Bapuanta pacy€THOM cXembl C(POPMUPOBAHBI UYETHIPE
JNOIOJHUTENIBHBIX ~ BapuaHTa € pa3jJMYHbBIMU  [IapaMeTpaMU  CUCTEMBI
CEeHUCMOM3OIISINH, TpecTaBieHnbie B Tabmuie 1. [Ipoekiusa pacy€THoil Moaenu
pa3MeIleHneM CeHCMOU3O0IUPYIOIINX OTIOP PUBEACHA Ha PUCYHKE 3.

Tabruya 1. Ilapamempol pacuémmubix cxem 071 AHATU3A CEUCMOUOTIAYUU.

Cxema FIX SI-1 SI-2 SI-3 SI-4
9(b(1)eKTI/I]iHHH IEPHOJ B 5 25 3 35
xosebanui Tyrr, C
Macca Cynepctpykrypsl M, T 17300 17300 17300 17300 17300
KommuecTBo orop B 36 36 36 36
n, mr
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Pucynok 3. Pacuémnas mooens pasmewenust ceticmouzonupyrouux onop (36 wm.)

CoctaB MW mapameTpbl BCEX CTATHUYECKMX W JUHAMUYECKUX 3arpyKEHUH,
IIPUHATBIX B PACYETHOM MOJENW 3[aHHWsI, IPUBEICHHBIM B PENAKTOPE 3arpyKEHUU
nporpamMmmuoro komruiekca JIMPA—-CAIIP 2024 u mepedyeHb MpUMEHEHHBIX THUIIOB
KECTKOCTEH MOKa3aHbl HA pUCYHKaxX 4-5.

CrMCOK SarpyHEHMi

T

CofcTBEHBIA BEC
MocToAHHbIE CTe
Bpementie (kaT
BpemeHHble (kaT
BpemMerHble (kKaT
BpemerHble (kat
BpemMerHble (kaT
CHer

WO sl o s L R

=
=]

Celicmika no X

-
-

Ceficmika no ¥

-
[¥]

Celicmika no Z

Wma sarpyxeqna

MocToAHHBIE NAMTEI

Hbl

&)
.D)
.B)
Q)
H)

MNopsanaya

o e e e e e e e e e e

. OCHOBHEA 3a0a4a;
. OcHOBHaA 3ana4a;
. DcHoBHaA 3apaqa:
. OcHoBHaA sanaqda:
. OrHOBHEA 3a0a43!
. OcHOBHEA 330a4a!
. OCHOBHEA 3a0a4a;
. OcHOBHaA 3anaqa;
. DcHoBHaA 3apaqa:
. OcHoBHaA sanaqda:
. OrHOBHEA 3a0a43!
. OCHOBHEA 38034a:

C
C

-

C1.

C
C
C
C
C
C

e e e

C
C

-

. OcHoBHaA 3agaqa; D1
. OcHoBHaA 3agaqa; DL
OcHoBHaA sagaqa; D1,
. OcrosHaA sanaqa; D1
. OcHoBHaR 3anava; DL
. OcHoBHaA zagava; D1
. OcHoBHaA 3agaqa; D1
. OcHoBHaA 3agaqa; DL
. OcHoBHanA sagaqa; D1,
Ci.

OcHoBHanA sanada; D1,
. OcHoBHaR 3anava; DL
. OcHoBHaA zagava; D1

OrHOBHaRA 3a0a4a
QcHoBHaRA 3anaqa
OcHoBHaRA sagadqa
OcHoBHaR 3afaqa
OrHOBHEA 330343
OcHOBHaRA 3a0aqa
OrHOBHaRA 3a0a4a
QcHoBHaRA 3anaqa
OcHOBHaRA sagadqa
OcHoBHaR 3afaqa
OrHOBHEA 330343
OHOBHaRA 3a0a4a

Bun

MNocTosHHoe, Gsup(Gsup)
MNocTosHHoe, Gsup{Gsup)
MocToanHoe, Gsup(Gsup)
BpemerHoe kaT. A, Q(QIA)
BpemeHHoe kaT.D, Q(QID)
BpemenHoe kaT.B, Q(QIE)
BpemeHHoe kaT.C, Q(QIC)
BpemenHoe kaT.C, Q(QIC)
CHerosoe <= 1000, Q{Qs)
Celicmmueckoe, Ae(Ae)
CeficMuueckos, Ac(As)
CeficMuueckos, As(Ae)

Tun Fop...

CECM
CECM
CEiCM

Pucynox 4. Unmepgeiic peoakmopa 3azpyscenuii, omoopaxcaroumuii nepeyers
CMAmMuYecKux U OUHAMUYECKUX 3A2PYHCEHULL.

HecTrocTn ] /B ]METann]I{nanKa] T34 ]

CNMCOK THNOE MECTKOCTEA

OCOLRY

GO =] v tn s LI P o= WO

. MnacTiHa H 120 (@yHaaMeHT 1200 MM)
. MnactiHa H 100 (@yHaameHT 1000 MM)
. Mnactina H 30 (Creqbl 300 M)

. MnactiHa H 25 (Credbl 250 M)

. Mnactika H 20 Mater 200 M)

. Mnactina H 20 (NectHrua 200 Mm)
. Bpyc 1% 1 (Hapy#Han creqa)
Bpyc 1 X 1 (Meperopoaxa 200mMM)
Bpyc 1 X 1 (Meperopoaxa 100mMM)

PMCyHOK 5. HepelteHb MUNoe dAHcecmrkocmeil u mamepuailos.
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Pe3ynomamul u oocyscoenue.

Jlanee mo pe3yiabTaraM MOJAJIBHOTO aHAIMW3a ONPENENAIOTCS (OpMBI U
nepuoabl COOCTBEHHBIX KOJeOaHUM 37aHMs, HA OCHOBAHWU KOTOPBIX BBIIOJIHSAETCS
IIOCTPOCHUE CIIEKTpa YNpyrux peakuumid. [l paccMaTpuBaeMoro — 31aHus,
pPacrojOXEHHOI0 B CEHCMUYECKH OIIACHOM pailloHe, NPOBEIACHHE MOAAIBHOTO
aHayin3a cOOCTBEHHBIX (POpM KojieOaHul sBigeTCs 00sA3aTeIbHBIM 3TAllOM pacuera U
KOHCTPYKTUBHOM IIPOBEPKH.

[To pesynpTaTam aHanu3a, MPUBEAEHHBIM B TaOIUIE 2 TEpBBIE J1BE (POPMBI
MMEIOT NPEUMYIIECTBEHHO IOCTYNATEIbHBIA XapakTep — B HampasleHUsIX Y u X
COOTBETCTBEHHO. TpeThsi popMa ABISETCS KPYTUIBHON M XapaKTepU3yeTCsl MEHBIINM
NEPUOJOM IO CpPAaBHEHUIO C TIEPBBIMU IOCTYyNAaTENbHBIMU  (OopMamMu, UTO
CBUJETEIBCTBYET 00 OTCYTCTBUU BBIPAKEHHOW KPYTUJIBHOM YYyBCTBUTEIBHOCTU
KoHCTpyKImu [9].

Tabauya 2. Pe3yriomamsl ananuza coocmeennvix hopm Konebanuil 30aHusl.

Hepuoant
Ne Xapakrep HanpasJienune pHOA . HNasmrocTpanus popmbl
. . KoJIeOaHm i L
$hopmbl KoJieOaHu i KoJie0aHu i T KoJie0aHuii
i)
B mnamnpasienun :
1 [ToctynarenpHas P 0,85 ENO

Y
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B wnanpasienun

¥ 0,85

2 [TocTymarenbHas

3 KpyTrisnas Boxkpyr ocu Z 0,42

Jlanee, ¢ y4éTOM MOJIYYEHHBIX 3aBUCUMOCTEH MEXKTY d9(PPEKTUBHBIM MTEPUOIOM
KOJICOAHWI W CIEKTPAIbHBIM OTKJIMKOM, BO3HUKACT HEOOXOMUMOCTH OIpPECICHHUS
3 PeKTUBHON KECTKOCTH CHUCTEMBI CEMCMOM3OJISAIINM, O0CCIICUNBAIOIICH 3a/laHHbBIC
sHauenus Tprp. JIaHHBIA MapamMeTp ABJISETCS ONPEAEISAIOIMM 1Jiss (GOPMUPOBAHUS
JTUHAMHYECKUX XAPAKTEPUCTUK 37aHUS W HAMPSMYIO BJIMSIET Ha €ro CEHCMUUYECKUM
OTKJIUK.

IIpu U3BECTHOH Macce CynepCTpyKTyphl ¥ 3aaHHbIX 3HaueHusAX Terr (2,0; 2,5;
3,0; 3,5 ¢) addexTuBHasT KECTKOCTH CUCTEMBI CEHCMOU3OJISIIMN PACCUNTHIBACTCS Ha
OCHOBE 3aBHCHUMOCTEM, YCTAaHOBJICHHBIX HOPMATHUBHBIMH JIOKyMEHTaMH, YTO
obecrnieunBaeT KOPPEKTHOE 3a/JaHUE MapaMETPOB PaCUETHOU MOJIEIIH.

Omnpenensiercs  3pdekTuBHas  TOPU3OHTAIbHAST  KECTKOCTh  CUCTEMBI
CEeHUCMOU30JIALINH Keff, COOTBETCTBYIOILIAS KaXJIOMY 3HAYEHUIO Teff. [TonyuenHubie
3HAUYCHUS TIPUBEACHBI B TAOIUIE 3 U UCTIOIB3YIOTCS MPU (POPMUPOBAHUHU PACUETHBIX
MOJICJIE  3J1aHUsl C  CEUCMOM3OSILMEM W NPOBEICHUHM  IOCIEIYIOUIErO
CPaBHUTEJIBHOTO aHAIU3A.
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Tabauya 3. Pacuémuvie napamempol moodeneu 12-smadicnoco 30anusi npu paziudHbix
3HaueHUsAx d¢hghexmueno2o nepuoda Koiedanuil.

Cxema FIX SI-1 SI-2 SI-3 SI-4
B(btl)eKTmiHbm 1epuoa _ 2 2.5 3 3,5
xoneOanui Tyrr, C
Macca Cynepctpykrypsl M, T 17300 17300 17300 17300 17300
KonuyectBo o1op _ 36 36 36 36
n, mwr
D heKTUBHBIA JKECTKOCTD _ 483 309 215 158
Keff’ T/M

[Tocne omnpenenenus >¢Q(HEKTUBHON TOPU3OHTAIBHOM KECTKOCTH CUCTEMBI
celicMOM3OMISIMKM Ui 3aJaHHbIX 3HA4YeHUH A(P(QEKTUBHOrO IMepuoja KoJeOaHuu
BBITIOJIHSIETCS. (POPMUPOBAHUE PACUETHBIX MOJIENICH 31aHMS.

MopenupoBaHue CelCMOU30IMPYIOIIMX ONOP BBIMOJHAETCS B COOTBETCTBUU C
paHee MPHUHATBIM MNOIXO0JI0M. B pesynbrate (opmupyeTcss psia pacyETHBIX CXEM,
OTJIMYAIONIUXCS ~ 3HAYCHHSIMU  KECTKOCTH  CHCTEMBl  CEHCMOM3OJSIIUMU W,
COOTBETCTBEHHO, JIMHAMHUYECKUMHU XapaKTEPUCTUKAMH 3/aHHS, YTO TO3BOJISIET
BBITIOJIHUTh KOPPEKTHOE CONOCTABICHHE PE3YJbTATOB IIPU MApPAMETPUYECKOM
aHause.

JHanee, 1o pe3yjabTaTaM BBIIIOJHEHHBIX pPAcuy€ToB U CHOPMHUPOBAHHBIX
pPacyE€THBIX CXEM IIPOBOJUTCS CPaBHUTEIBHBIM aHaNW3 IOBEICHUS 3/aHUs IpU
pa3IMYHBIX BapUaHTaX IMapaMETPOB CUCTEMBI CEHCMOU30IISALIUN.

B pamkax npoBeAEHHOIO CPaBHUTEIBLHOIO AHAJIM3a BBIIIOJIHEHO MCCIIEOBAaHUE
pacnpeiesieHus] TOPU30HTAIBHBIX EPEMENICHUN 3IaHUs 110 dTa)kam. /[aHHbIN aHAIU3
MO3BOJIAET OLICHUTh XapakTep Ae(pOopMHpPOBAHUS COOPYKEHHS IO BBICOTE, a TaKXkKe
BBISIBUTh BJIUSIHUE TPUMEHEHUSI CHUCTEMbl CEHCMOM3OJISIIMM W HU3MEHEHus e¢
napaMeTpoB Ha BeIMUYMHY NepemenieHuii. Ha pucynke 6 mpeacTaBieHbl pe3yiabTaThl
pacuéra rOpu30HTAIBHBIX MEPEMENICHHUIN 3TaXEW 34aHUs IO BBICOTE JJIsl pa3JIMYHbBIX
BAPUAHTOB PACUYETHBIX CXeM: 0€3 CEHCMOM3OJISLMH U C MPUMEHEHUEM CHUCTEMBI
CEHCMOM3OJISIIIY C Pa3IMYHBIMU 3HaYEHUSAMHU 3(DPEKTUBHOTO MEeproia KojJeOaHu.

AHanu3 rpaduka MOKa3bIBAET, YTO JJIs BCEX PACCMOTPEHHBIX BapHUAHTOB
XapaKTEPHO MOHOTOHHOE YBEJIMYEHUE MEPEMEIIECHU IO BBICOTE 3JaHUSA, YTO
COOTBETCTBYET TUIMUYHOMY IIOBEJCHHIO MHOTO3T@XHBIX COOPYKEHHHA IIpH
CEHCMMYECKOM BO3ICUCTBHH.
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180
160

120
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®FIX 10,7 143 17,7 212 248 284 32 356 39.1 425 459 494
mS[-1 865 3883 90.1 919 937 954 972 989 101 102 104 106
sI-2 106 107 108 110 111 113 114 115 117 118 119 120
mS[-3 120 121 123 124 125 126 127 128 129 130 131 132
SI-4 150 151 152 153 154 155 156 157 158 159 160 161
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Iepememenne, MM
o o
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Pucynok 6. Pacnpedenenue 2opuzonmanbHulx nepemewyeHuti no 9maxicam 30aHus npu
PA3TUYHBIX PACYUEMHBIX CXEMAX.

Jms 3manusg 06€3 CeHCMOM3O0IAINN HAOIIOHA0OTCS MHHUMAJIbHBIC 3HAUYCHUS
MepEeMEIICHUH, JOCTUTAIOMMEe Ha BepxHeM »HTaxe mnopsaka 49,4 mMm. Oto
00yCIIOBJICHO BBICOKOM JKECTKOCTHIO CUCTEMBI, KOTOpasi OTpaHUYMBAET JeopMaIiu,
HO IIPU 3TOM NPHUBOJUT K YBEIMYEHUIO HHEPIIMOHHBIX HArpy30K.

[Ipu npUMEHEHUN CEUCMOM3OJISAIUN MPOUCXOIUT CYIIECTBEHHOE YBEIMYCHUE
TOPU3OHTAIBHBIX MEPEMEIICHUM, YTO CBS3aHO C YMEHBIIIEHUEM KECTKOCTH CUCTEMBI
¥ yBenudeHueM dddexTuBHOro mnepuona konebanui Terp. Tak, MakcumaibHbIE
MePEMEIIICHHS] Ha BEPXHEM ATaXKe IMOKa3aHbl B Tabuiie 4.

Tabruya 4. Makcumanvuvie nepemewjenus 30anus RPU pasiuyHulX pacyémHulx cxemax.

Cxema FIX SI-1 SI-2 SI-3 SI-4
Makcnvanbnpie | g 4 106 121 133 161
HepeMeH_[eHI/IH, MM
VBenunuenue

OTHOCUTEIIHLHO 0% 115% 145% 169% 226%
FIX, %

[Ipy HaIMYMM CEUCMOM3OJLSINMUA PACHPENCIICHUE IEPEMEIICHUN 110 BBICOTE
CTAHOBUTCS 0OJiee pPaBHOMEPHBIM, UYTO YKa3bIBa€T Ha CHUKEHHE MEKITAKHBIX
MEePEKOCOB U OoJiee OJaronpusTHYIO padoTy KOHCTPYKIIHMH.

B tabnuiie 5 npeacraBieHbl pe3ysbTaThl MOJATBHOTO aHAIN3a, BKIIOYAKOIIUE
3HA4YEHUsI MEPHUOJIOB COOCTBEHHBIX KOJjeOaHWW mo HampaBieHusM X U YV, a takke
WUTIOCTpauu GopM KoeOaHUM ISl pa3IuIHBIX PACUETHBIX CXEM.
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Tabnuya 5. Pesynomamsl ananuza coOCmeeHHvix opm Konebanuti 30anus  OJis
CeUCMOU30IUPOBAHHBIX CXEM.

Cxema HanpaBneﬂfae HepI/IOJELI HNimrocTpanus (lu)opMLI
KO0JIe0aHu i Kose0anuii T, ¢ KO0JIe0aHu i

B nampasnennu X | 2,05

SI-1
B nanpasnennn Y 2,06
B manpasnennu X | 2,50

51-2
B nampasnennn Y | 2,51 ;
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B nHampaenenunu X | 2,97

B nanpasnenunn Y | 2,97

B nampasnennu X | 3,4

SlI-4

B nanpasienun Y | 3,44

Jlanee BBIMOJIHSETCS aHAIU3 PacHpeAesiCHUs] MHEPIMOHHBIX CHUJI MO ATa)am
37aHUsI, YTO TO3BOJISIET OIEHUTh XapaKTep HUX H3MEHEHHUS IO BBICOTE U BIIMSHUE
MapaMeTpOB  CEUCMOM3OJISIIMM HAa BEIMYMHY BO3HHUKAIOMIMX JUHAMHUYECKHUX
Harpys3ox.

Ha pucynke /7 mpeacTaBiieHO pacnpeAesieHUe MHEPUUOHHBIX CHII MO 3Ta)xam
3MaHUS IS PA3IMYHBIX PACUETHBIX CXeM: 0e3 CEHCMOM3OJAIMN M ¢ MIPUMCHCHUEM
CHCTEM CEHMCMOM3OJISIINH.
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PucyHOK 7. PacnpedeﬂeHue UHEPYUOHRHBIX CUTl NO dmasicam 30aHUsA npu pasiu4dHsvlx
paCUéMHbZX cxemax.

AHanu3 pe3yJbTaTOB IOKAa3bIBACT, YTO IS 3JaHHs 0€3 CelcMOU3OJISAIUU
3HAUYCHUS WHEPIUMOHHBIX CHJI CYIIECTBEHHO BO3PACTAIOT C YBEJIMYEHHUEM BBICOTHI,
nocturas makcumyma Ha ypoBHe 10-11 »taxkeif, mocie yero HaOmOAaeTCS
HE3HAUUTEIFHOE CHIIKEHHWE Ha BepXHeM JTaxke. Takasg kapTuHa 00ycCIOBJIEHa
BBICOKON JKECTKOCTBIO CHCTEMBI U, KaK CIIEJCTBUE, OOJBIIUMHU YCKOPECHUSIMHU
KOHCTPYKIIMM TIPU CEUCMUYECKOM BO3JCHCTBHHU. B BapuaHTax C NpPUMEHEHUEM
CEHCMOM3OIISIITMN  HAOIOAeTCs CYIMIECTBEHHOE CHWKCHUE HWHEPIIMOHHBIX CHJI TI0
BCEU BBICOTE 3JIaHUSL.

B Tabmume 6 mnpuBemaeHBl 3HAYCHUS CYMMapHBIX WHEPIIMOHHBIX CHII,
JICUCTBYIONUX B 3JaHWM, JUIS Pa3IUYHBIX PAaCUETHBIX CXEeM. Pe3ynbTaThl
MMOKa3bIBAIOT, YTO MPUMEHCHHE CEMCMOM3OJSAINUNA TPUBOJUT K CYIIECTBEHHOMY
CHHKEHUIO CYMMApHBIX HMHEPIMOHHBIX CHJI MO CPAaBHEHHIO C BapHaHTOM 0e€3
CEHCMOU3O0JISILUN.

Tabruya 6. Cymmapnvie unepyuorusie Cuibl no 30aHUI0 OJisl PA3TUYHBIX PACUEMHBIX CXEM.

Cxema FIX SI-1 SI-2 SI-3 Sl-4
CymmapHblie
WHEPLIMOHHBIE 1701 1294 1026 815 743
CHJIBL, T
CHuxenue
otHOcutenbHO FIX, 0% 24% 40% 52% 56%
%

Jlanee paccmarpuBaercst paboTa CeCMOU3OIUPYIOMIUX OTIOP, BKITFOYAs aHATU3
NpOAONBHBIX ycwiui N,; Ha CEUCMOMU3OJUPYIOIIME ONOPbl U PACUETHBIC
nepemenieHns dpy. Ha pucynkax 8-11 mpeacraBnennl mpoaoiibHble ycuius Nog,
BO3HUKAIOIIME B CEMCMOU30IUPYIOIMINX OMOpAX, I PA3JTUYHBIX PACUETHBIX CXEM.
3HaYeHUs YCWIHMI MOJIy4YeHbl MO pe3yjibTaTaM pacué€Ta B IPOrPaMMHOM KOMILIEKCE
JINMPA-CAIIP 2024 c¢ wucnoap3oBanuem komoOumHaimii PCH m ormOaromein MAX
ABS.
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Pucynox 8. Pacnpedenenue npodoavhvix ycuiuii Npg 8 celicmMouzonupyromux onopax oJis

pacuémuou cxemvl SI-1 (Npg max= 846 m, Nog min=

22%

409 m).
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Pucynox 9. Pacnpedenenue npoooavhvix ycunuii Npg 6 celicMouzonupyrowmux onopax oJis
pacuémnoui cxemol S1-2 (Nog max= 846 m, Nog min= 389 m).
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Pucynox 10. Pacnpeoenenue npooonvruix ycunuti Nog 6 ceticMousonupyowux onopax ois
pacuémnou cxemwvl SI1-3 (Npg max= 846 m, Nog min= 372 m).
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Pucynox 11. Pacnpeoenenue npooonvhuix ycunuti Nog 6 ceticMousonupyowux onopax ois
pacuémuou cxemwvl SI-4 (Npg max= 846 m, Nog min= 370 m).
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3HavyeHUs TEPEMCIICHUN TOJyYeHBI IO pe3yibTaTaM pacu€éTa B IMPOrPaMMHOM
komiutekce JIMPA-CAIIP 2024 ¢ ucnonp3oBannem komOuHanuii PCH u orubaronieii
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Pucynok 12. Pacuémmuoie nepemewenus dpg 6 CeUCMOU30IUPYIOWUX ONOPAX OISt PACUEMHOU
exemot SI-1 (dpg max= 88,1 mm, dpg min= 75,5 Mm).
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Pucynok 13. Pacuémmnovie nepemewenus dpg 6 CeUCMOU30IUPYIOWUX ONOPAX OISt PACUEMHON
cxemol SI-2 (dpg max= 120 mm, dpg min= 101 rm).
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Pucynox 14. Pacuémnvie nepemewenus dyg 6 CucmMouzonupyrowux onopax o pacuémuoll
exemvt SI-3 (dpg max= 154 mm, dpg min= 128 ymm).
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Pucynoxk 15. Pacuémuvle nepemewenus dyg 6 ceicMouzomupyrouux onopax 0Jis pacuémuot
exemol SI-4 (dpg max= 216 mm, dpg min= 178 mm).

[TonydeHHble TIO pe3yJbTaTaM pacyéra B MmporpaMMHOM Komiuiekce JIMPA-
CATIP 2024 napameTpsl ceCMOU30IUPYIOIIEH CHCTEMbI IPUBEICHBI B TA0OIHIIE /.

Tabnuya 1. Pacuémuvie napamempbvi celucmMousoaupyrowei cucmemvl Ol pPaziuyHbIX
PACYEMHBIX CXEM.

Cxema Sl-1 SI-2 SI-3 Sl-4
OddexTuBHBIN IIEepUOJ 9 25 3 35
koneOanuit T, 75 C ’ '
DpbexTiaHbIi 483 309 215 158
KECTKOCTh Kofr, T/M
Pacuetnoe MPOJOJIbHBIE 845 845 845 845
yeusus Nog, T
Pacuernoe IepeMeIeHne 881 120 154 216

dpg, MM ’
KonuuectBo onop 36 36 36 36
n, mrT
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Bwi160oowi.

[Io pesynapTaTaM BBINOIHEHHOTO pacdy€Ta W CPAaBHUTEIIBHOTO aHalIMu3a
KEJIe300€TOHHOTO JKWJIOTO 3[IaHUsl C PAa3IMYHBIMU  TapaMeTpaMyd CHUCTEMBI
CEHUCMOM3OJISIIMN MOKHO CHEJNIaTh CIACAYIOIINE BHIBOIBI:

1. Tlpumenenwe CHUCTEM  CEHCMOM3OJSIMU  CYIIECTBEHHO  HM3MEHSET
TUHAMUYECKHUE XapaKTEPUCTUKU 3/laHusA. YBenudeHue >PGEeKTUBHOrO mepuoaa
coOcTBeHHBIX Kojebauuii ¢ 0,85 ¢ mis 3ganus 6e3 celicmonsoisinuu 10 2,05-3,44 ¢
JUTSL CEMCMOM30JIMPOBAHHBIX CXEM TOITBEpXaacT 3(PQPEKTUBHOCTh HCIIOIH30BAHUS
CEHCMOM3OUPYIONTUX OIOP 71T N3MEHEHHSI TMHAMHYECKOTO OTKIIMKA COOPYIKEHUS.

2. YBenuyeHWe TMepHoJa COOCTBEHHBIX KOJEOaHWH  COMPOBOXKAACTCA
CHIDKeHHEM 3()(PEeKTUBHON TOPU30HTATBHON KECTKOCTH CHCTEMbI CEHCMOU3OISAIIH.
[Tpu nepexone ot cxembl Sl-1 k SI-4 apdexTruBHas KECTKOCTh yMeHbIaeTcs ¢ 483
/™M 10 158 T/M, 9TO TIpUBOAMT K Oojee THOKOW paboTe CUCTEMBI M CHIDKCHHUIO
YPOBHS MepeIaBaeMbIX CEMCMUYECKUX BO3ICHCTBUM.

3. IlpumeHeHue cercMOM3OJIAIMU MPUBOAUT K CYIIECTBEHHOMY CHMKEHUIO
WHEPIIMOHHBIX CHUJI, JCHUCTBYyIOMUX Ha 3aaHue. CyMMapHble WHEPIIMOHHBIC CHIIBI
ymenpmmmiiuch ¢ 1701 T gms cxemsr FIX nmo 743 T nmna cxemwr Sl-4, drto
COOTBETCTBYET CHIDKCHHIO Ha 96 %. [[1s mpoMekyTOUHBIX BapUAHTOB CHIDKECHUE
cocraBmwio 24 %, 40 % u 52 % coorBercTBeHHO. [lonyueHHBbIE pe3yJbTATHI
MOATBEP)KIAIOT BBICOKYIO 3(P(HEKTUBHOCTh CHUCTEM CEUCMOMW3OJSAIMNA B CHUKCHHUH
CEHCMUYECKUX HArpy30K Ha HECYIIHE KOHCTPYKIIMH 3AaHUS.

4. YMeHbIICHUE MKECTKOCTH CHUCTEMBI CEUCMOM3OJSAIUU COMPOBOXKIAACTCS
YBETUYCHUEM  TOPU3OHTAIBHBIX  TEpPeMENICHWH  3maHusd.  MaKCHMallbHbBIE
MepEMEIICHNUS BEPXHETO 3Taka yBemnuuinch ¢ 49,4 mm st cxemsl FIX mo 106-161
MM I CXeM C cericMou3ossiiiueit. HecMoTpst Ha pocT aOCOMIOTHBIX MEPEMENICHUH,
pacnpenenenue aeopmaruii Mo BBICOTE 37aHUS CTAaHOBHUTCS 0o0Jiee paBHOMEPHBIM,
YTO CBUJETEIHCTBYET O CHIKEHUU KOHIIEHTPAIIMN MEKITAXKHBIX MEPEKOCOB U Oosee
OJlaronpuATHON paboTe KOHCTPYKTHUBHOM CHCTEMBI.

5. PesynbpraThl pacu€Ta mokazajau, 4YTO NpU YBETUYCHUH SPEHEKTHBHOTO
nepuojia KojaebaHuii BO3pacTaroT pacu€THbIC MEPEMEIIEHUSI B CEHCMOU30IUPYIOIINX
omnopax. Jns cxem Sl-1-Sl-4 pacuérnpie nepemenienus: coctaBuian 88,1 mm, 120 mm,
154 MM m 216 MM COOTBETCTBEHHO. ITO CBHUICTEILCTBYET O HEOOXOIWMOCTH
KOPPEKTHOTO IOJ00pa IMapaMeTpPOB CEHCMOU3OIUPYIOMNUX YCTPOUCTB € YUYETOM
JOTTYCTUMBIX TTEPEMEIICHUHN U KCILTYyaTallHOHHBIX TPEOOBAHMIA.

6. BBIIOJIHEHHOE WCCICAOBAHUE IOATBEPAMIIO, YTO NPHUMCHCHHE CHCTEM
CeHCMOM3OIAINH SBIICTCS d(D(PEKTUBHBIM METOIOM IOBBIIICHHS CEHCMOCTOMKOCTH
MHOTOSTaXHBIX JKEJIE300€TOHHBIX 3AaHui. Mcrmonp3oBaHue CEHCMOM3OIHPYIONTUX
OTIOP TO3BOJIICT CHU3UTh YPOBEHb HHEPIIMOHHBIX BO3JACHCTBUM, YIYUIIUTh XapaKTep
neopMUpOBaHUS COOPYXKEHMsI W o0ecrneuuth OoJiee OJIarompusiTHy0 padboTy
HECYIIUX KOHCTPYKUHUN IPU CEUCMUYECKUX BO3ACUCTBUSIX.
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FTAMP 67.11.41

158 TUNTI IPI NAHENbAI TYPFbIH YANEPAIH KEP
CIIKIHICIHE Te3IMAlNIri

E.A. locan

Mazeucmpanum, Xanvikapaneix binim 6epy Kopnopayuscol, Aimamol K.

Makanaga 158 Tunti ipi TaHeNbIl TYPFBIH YHWIEPIIH CEHCMHUKAIBIK
KYKTEMEJIEp OCEpIHAErl >KYMBIC ICTEY EpEeKIICNIKTEPl KapacThIPbUIFaH. 3epTTey
OapbIChIH/Ia aTaJfaH FUMapaTTaplblH CEMCMHUKAJIBIK TYPaKThUIBIFBI OOWBIHINA
FBUIBIMHU 971eOMeTTep MEH OypbIH KYPTi3UIT€H 3epTTeysepre Tanaay »acaiabl. Ipi
MaHEeJbA1 TYPFBIH YWIEpAIH CEeHCMUKABIK dCEp Ke31HAEr KepHeyJli-aedopManusiIbiK
Kyl coHFbl 3neMeHTTep oaici (COO) Herizinae Oarananibl. CaHIBIK MOJEIbICY
HOTWKENEpl apKbUIbl FUMApaTThlH KAaOaTTBUIBIFBI, KOCMAPJBIK IIENIIMI, KaObIpFa
MaHENbJICPIHIH OpHAJACybl JKOHE TYMIHAIK OalaHBICTAPBIHBIH CEUCMUKAIBIK
OPHBIKTBUTBIKKA dcepi aHbIKTaNAbl. COHBIMEH KaTap, €CeNTiK MOICIbIIH AYPHICTHIFBI
OKCIIEPUMEHTTIK MOJIIMETTEPMEH JKOHE KOJJIAHBICTaFbl FUMapaTTapIblH HAKThI
KarIaJlapbIMEH CaJIBICTBIPY apKbUIbI TEKCEPUIAl. 3epTTey HOTHXKENepl 1pl maHeNb i
TYPFBIH YIUIEpAIH CEHCMUKAIBIK CEHIMITITIH apTThIpyFa OarbITTalJFaH WHKEHEPIIK
HIeNnMAep/l KETUIIPYyTre MyMKIHJIIK Oepeti.

Tyiniin  ce30ep:  CEUCMHKAIBIK,  CEHCMOTYPAKTBUIBIK,  CEHUCMHUKAIBIK,
CelCMHKAIIBIK KYKTeME, CEHCMOKayiNTi aiMak, 1pl MaHeb/ll FUMapar. MaHeIbapaIbIK
TYHIHJEP, KATTBUIBIK ()KECTKOCTD), IMHAMHUKAJIBIK, MOJIEIbACY (€CENTIK MOIEIb).

Kazipri Tamga celWcMUKaNbIK KayllTi alMakrapia KYpbUIBIC KYPrizy
OappICBIHIA FUMapaTTap MEH HUMapaTTapAblH CEHIMIUIIN MEH Kayilci3mirid
KaMTamachl3 €Ty HEri3ri TajanTapiblH Oipi OoJbin TaObuIagbl. Ocipece, AIMaThl
KaJlachl CHSIKTBI JKOFapbl CEMCMHUKaNbIK O€NiCeHIl ailMakTapja TYPFbIH YWJepaiH
CEHCMOTYPaKTBUIBIFBIH aPTTBIPY MACEIIeCi epeKIle MaHbI3Fa He.

WNuxenepnik Toxipubene eH Kypaeial MIHAETTEpIIH Oipl — FUMapaTTaplblH
JTUHAMHKAJIBIK JKYKTEMeJepre, COHBIH IIIIHJE >Kep CUIKIHICI 9cepiHe TO3IMAUIIIIH
KamMTaMachl3 eTy. by Mocese kenmkabaTThl TYPFBIH YilJlep YIIiH aca ©3€KTi, cebebi
OJIapAbIH KOHCTPYKTHBTIK JKyHecl MEH KEHICTIKTIK KaTThUIBIFBI aJaMIapibiH
KayINci3airiHe TiKeIe acep eTel.

Ocswl TYpFBIIa KEHIHEH TapayiFaH KYPBUIbIC KyuenepiHiH Oipi — 158 tumti ipi
MaHebAl TYPFBIH Yisiep. MyHaaii Fumapartap 3aybITTa JalblHIAIFaH TEMipOETOH
MaHeIbACP/ICH  KYPACTBIPBUIBIN,  KYPBUIBIC ~ MEp3iMiH  KBICKapTyFa  JKOHE
SKOHOMUKAJBIK THIMIUTIKTI apTThIpyFa MYMKIHIIK Oepenmi. Amaiiia oyapsiH
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CEMCMMKAJILIK ~ ocepiiep  Ke31HAErl IKYMBIC ICT€y  epeKIIeNiKTepl, ocipece
MaHeabapaliblK  TYWIHAEPAIH OEpiKTIri MEH TYTaCThIFbl, FUMApPATThIH >KaJIIbl
CEHCMOTYPaKThUIBIFbIH aHBIKTAUTBIH HET13r1 (haKTopJiapAbiH 01pi O0IbIT TaObLIAIbI.

XKep cinkinicl ke3iHae ipi TaHENbJlI FUMapaTTapAblH 3aKbIMJAHYbl HEMeEce
KHpaybl TEK MaTepUaNJIbIK IIBIFBIHAPFa FaHA €MeC, COHBIMEH Karap ajiaM eMipiHe
Tikesned kayin TeHzaipeni. OcwiFaH OalymaHbICTBl 158 cepusibl TYPFBIH YWJIEPAiH
CEHCMHKANBIK KYKTEMENEep oCepiHAeri >KYMBICHIH 3€pTTey, OJIapAblH KEpHEYIi-
nehopManysUIBIK KYWIH Tanaay >KOHE CEMCMOTYPAaKTBUIBIFBIH apTTBIPY >KOJIAPBIH
KapacThIpy KYPBUIBIC CaJaChIHAAFhl MAaHBI3ABl FBUIBIMA JKOHE IPAKTHUKAIBIK
MIHAETTEepAIH Oipi OOJIBIN TaOBLUTAIbI.

3epmmey obvexkmici: 3epTTey 00BEKTiCi periHae 158 TumTi ipi maHembIi
KOMKA0ATTBl TYPFBIH YU KapacThIpbUIaAbl. ATanfaH FuUMapaT CEHCMUKAIIBIK
KYKTEMeINep ocepiHe YIIBIPAUThIH KEHICTIKTIK JXYile peTiHIe 3epTTeNin, OHBIH
KOTEPTilll KOHCTPYKIMSUIAPBIHBIH, COHBIH 1IIHJAE KaObIpFa IaHENbJIEPIHIH >KOHE
MaHeIbapalIbIK TYHIHACP/IIH KYMBICHI TaJIJaHAIbI.

3epTTenreH TYprbiH Y AnmMatbl Kanackl, Caun kemieci, Ne91 mekeHxaibiHaa
opHanackaH. Fumapar 158 tunrtik cepust OoifbiHIIA canbiHFaH. KypbUIBICTBHIH
CaJIbIHFaH KbUIbI — 1985 Kbl

Cypem 1. Cypem 2.
Kozapewvi homocypemmepoe mozvi3 Kabammbl KONNIMeEPLi MYPEbIH Vil QUMAPAMbIHBIH
KacbOemmepiniy JHcainvl KOpiHicmepi KopcemiyeeH

Kenemoix-sicocnapnvix scone KoHCmpyKmuemik weuimoep.

3eprrenred 158 TUOTIK cepusulbl FUMapar >ocmap OOMBIHIIA TIKOYPBIIITHI
MIIIHTE We, eImeMIepi KOOPAUHATAIBIK ockTep OoibiHIma 12,9%17,4 M. XKocmapnap
MeH KuMa cbi30anapbl 1-KochIMIIana KenTipUIreH.

FumapatTtein KabaTThuIbIFbl — 9 KabaT. FUMaparThiH TOJBIK K6JieMl acThIHAA
xKepresie KapacThlpbliFaH. COHBIMEH KaTap, TOFBI3BIHIIBI KaOaTThIH YCTIHAE
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TeXHUKAJIBIK KabaT opHamackaH. KanpinTel kKabaTThiH Owiktiri — 3,0 M, *xepTeiie
KaOaThIHBIH OMIKTII — 3,2 M, ajJl TEXHUKAIBIK KaOAaTThIH OMIKTITT — 1,78 M.

Fumaparra OapiblK kepycTi KabaTTapabl OaillaHBICTBIpATHIH Olp Oacrangak
TOPBI KAPACTHIPbUIFaH.

JKaObIH KOHCTPYKIMACHI 0OJICK THIITI, KapThIJal ©THENl IaThIp KEHICTINIMEH
KOHE IIIKI Cy aFbI3y JKyWeciMeH opbIHAaiFaH. JKaOblH >kKaOBIHIBICHI Kypama
TeMipOETOH Il KaObIpFabl (KbIPJIbl) TUTMTATIAPIaH kacainrad. Kanat (1mateip) sKasbikK,
PYJIOHABI KUIEM TYpIHIAE OpbIHAaNFaH. JKbUTyOKIIAyJIaFbllll PETIHAEC KEPaM3HUTTI
KHUBIPIIBIKTAC KOJIAHBLIFaH.
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Cypem 3. Fumapammapowviy Kabam Hcocnapiapul HeaHe KOl0eHeH KUMAAPLL.
Kep cinkinicine meosimoinizi anaxkmay eceoi.

Kecme 1. Yaxwimwa sicykmemenep.

YaxkbITIIA )KYKTEemMeaep

1 | Kap kre/m? | 120

2 | IepekpeiTus (kareropus A) kre/m? | 150
Kopunop, Jludrooit xomnn, Jlectaunsl (kateropus A) kre/m? | 200

° bankoH, 1omKus kre/m? | 250

4 | 1 srax (kareropus D) kre/mM? | 400

5 | Iloxsan (kareropus B) kre/m? | 200

6 | Kposns (kareropus H) kre/m? | 40

91



Science and innovation: news, problems and achievements

Kabvinea mycemin Kap sxcykmemeci.

523 (5.1) TapmarbiHa coiikec kaObIHFA TYCETIH Kap JKYKTeMmecl
TypakTaJlFaH/eTIieNl  ecenTik karmavmap yuiH  (3.1)  dQopmyna  OolibiHina
KaObLUTIaHAbI.

s=uxCexCtxsk

MYHOQ:

U — Kap oicykmemeciniy niwin koagppuyuenmi, u = 0,8;

sk — monwvipakmazel Kap oicykmemeciniy cunammamanvlk maui (Aimamoer K. ywin B
Kocvimwiacoina [4] catikec sk = 0,12 mc/m?);

Ce — kopwaszan opma kosgpgpuyuenmi, Ce = I;

Ct — memnepamypanvix ko3¢hghuyuenm.

Temnepamypanvis  koappuyuenm Ct  owcviryomkizeiwmizi  scozapvl  scabwvinoap (>1
Bm/mK), acipece atinex wamulpiap ywiin Kap dcyKmemecin azaumy ecebinoe Koa0aHwblidobl,
cebebi ACbLLY anrmacy Hamudicecinoe Kap epyi MyMKiH.

bapnvix backa scazoavinapoa Ct = 1,0.

JKabbinra TyceTiH Kkap okykremeci Camdmup OarnapiamackiHaa —(Kap
YKUHATYbBIH/«Kap KalIbIFbIH» €CKePe OTBIPBII) EHT13LII1.

CHeroBan Harpyska X

HopMaTueHeit aakymerr: | H i CTPK EN 1991-1-3:2005/2017 (

KapTa cHeroBeix panoHos: 4 i

CHerosoi palioH PK (No kapTe 4): (2 w

Bec cHerosoro nokposa, kMa:

BeicoTa napaneTa, M:

KosddumeHT p 2.000 !!!

KostipenT Ca-Ct ¢ 1.000 il !!au@@— e e

CHEroBanA HAarpysKa y Camoro napaneTa, Tom? 0.245
B ="5m
CHEeroBanA Harpysxa Ha paccToAHun B=2h, Tcm? 0.098

Ommera

Celicmukanvik scykmemernep.

CelicmukanblK  JkykTemenepai ecentey ke3inge QK rumaparbiHBIH
OOJNIKTEepIHIH CcajdMarbl €CEeNTey CXEMAacChIHbIH HEeri3ri TYHIHAIK HYKTEIepiHe
IOFbIpIaHFad 0okl KaobuaaHabl.CanMak Q,., HyKTere TarabiHaanraH k, colikec
TaralplHIANFaH  KOMOMHAUUsIapAblH  KOA(DPUIMEHTTEpIH  €CKepe  OTBIPHII
anpIkTaasl HTII PK-08-01.3-2021.

Kecme 2. Kombunayus xod>ppuyuenmmepi.

Ilocmosnnuvie: 1

Bpemennvie (kam. A, B,): 0,8*0,3=0,24
Bpemennvie (kam. D,): 0.6
Cnezosvie: 0.2
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e . = 5 v 3
P %

Hawmerosarie 503AefCTBAR | Cefiamaueccoe (CM PK 2.03-30-2017, CH KP 20-02:2018/202 +
Koniecrso yunreisaensix
hopH KoneBa i Cluam

Cyrriposams Goprei nepenenendi [
WHEIOWINE QAWHEROBYIG HaCTATY

MeTon cymuposatia
COCTAERSIOLIX

P T T

MaTpiLLz Macc

MeTon CQC ~ MNapaneTpel

(@) AnaroHansHas (O CornacosanHas
[ ¥uer oTBpoweriHsix 1 HeBbMHCnEHHSIX dopM Konefari

Csopnan Tabmua AnA pacieTa Ha AUHaMIIECH e S03aSiCTEIR

# | M| Mmazarpyke.. | Tun .
1 10 CefiowkanoX CEACM 60 2000 ...
11 Cefiowkanoy CEICM 60 1000 ...
12 CefiowkanoZ CEACM 60 1000 ...

. | MapameTpe! o
1.00 30.006.480 30.900 1.06 1.04 4.
1,00 30,00 6,480 30,900 1.06 1.04 4.
1.00 30.00 5.480 30.900 1.06 1.04 4.

[ONYETHMOE OTKNIOHEHME YECTOT CYMMYDYENIX ?
HopH (B % 0T YaACTOTHI)

H KP 20

MCMHYECKOE B

MonpasoqHLIt Kosd, ANA CERCMUHECMX can
PaC4ETHOE FOPUIOHTANBHOE YCKOPEHWE MNOWAAKH
Tun rpyHTa III ~
OTHOWEHWE BEPTUKANEHOMD YCKOPEHMA K FOPUSOHTANLHOMY
Ko3PUUMEHT OTEETCTEEHHOCTH MO FOPUSOHTANM
KosdUUMEHT OTEETCTEEHHOCTH N0 BEPTHUKANK
KosdduumeHT noseneHns qx

KosdduumeHT nosenequs qy

KosdduumeHT noseaeH1s gz

HanpaenAiowMe KOCWHYCE! PABHOASHCTEYIOWEN ceficm, BosaeicTe. B TCK

ox [ 1000 ¢y [0.000) 7 [0.000] cxecx + cvicy +czrcz =1

Ipadmk W x ?

MonpasoyHkIi Kosd. ANA CEAtMUYEcKX can

PAC4ETHOE rOPMZOHTAMBHOE YCKOPEHWE MNOLWAAKK
Tun rpyHTa I ~
OTHOWEHWE BEPTUKANEHOMD YCKOPEHUA K FOPHM30HTANbHOMY
KosHUMEHT OTEETCTBEHHOCTH MO FOPUS0HTANM
KozthdMUMERT OTBETCTEEHHOCTH N0 BEPTHKANA
KosddrumeHT noseaeHna gx

KosddrumeHT noseaeHna gy

KosddiumeHT noseaeHus gz

HanpaBsnAoWwmMe KOCWHYCEl PABHOASACTEYIOWEN celit, Bo3AeiAcTE. B TCK

ox [0.000] ¢y [1000] ¢z [0.000] xscx +cvecy +ozicz =1

Mpadmk v x ?

FumapaTka celicMHKaIbIK JKYKTEMEJIEPIiH €CeNTIK MOHJAEPl CHEKTPIIIK

Ceiicmnueckoe sosgeictene (CM PK 2.03-30-2017, CH KP 20-02:2018)

Monpaso4Helt Kosd, ANA CERCMUHEKUX aan

PaC4ETHOE FOPUSOHTANEHOE YCKOPEHWE MNOWAAKK

Tun rpyHTa

OTHOWEHWE BEPTUKANLHOMD YCKOPEHUA K MOPU30HTaNEHOMY
KosHHUMEHT OTEETCTEEHHOCTH MO FOPUIOHTANK
Ko3HHULMEHT OTEETCTBEHHOCTH N0 BEPTHKANM
KosdduLumeHT noseaeHa gx

KosdduumeHT noseaeHna gy

KosdduumeHT noseaeHna gz

HanpasnsAtolwme KOCWHYC LI PABHOASACTBYIOWER ceiicM, BosaeicTe. B TCK

cx |°-°°Uf| cy |°-°°Uf| cz | 1-°°°‘| CX™CH + CY*CY +CZ*CZ = 1

Tpadmic v x ?

onic

OOMBIHIIIA AHBIKTAJIIEL.

11; 12.

| Catermmmnd Boc

CrexTpiik omic OOWBIHIIIA aHBIKTAY Ke3lHAEe KeJecl
KodhpuImeHTTep KaOBUIAAHABI: TUHAMUKAIIBIK KYKTeMeNepAiH cunarramanapsl 10;

Cypem 4. Ecenmik cxema.
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Ecen ananusi.

AHTHCEHCMUKANBIK TITICTEP/l ecentey (MOAYJb YINPYTOCTH HPHUHAT C KO3(.
0,5). AHTHCEHCMHKAIIBIK TITICTIH IIAMachl €CENTEYMEH KOHE HYKTEHIH MIapThIMEH
anbikTanagel 9.1.5. 3 CII PK 2.03-30-2017. IIapt OoibIHIIIA aHTHUCEHCMUKAIBIK
TITICTIH €HI

b =30 + 20 x ((30,3+4,2)-5)/5 =148,0 mm.
Ecernrik MaH:

— xenneHeH OarpiTTa ds=qd-de=4-21.6= 237,2 MM.
— OomneIK O6arbITTa ds=qd-de=4-107= 428.0 mm.

betoHHbIH OacTamKbl CepHIMIIIK MOIYJIbIEP] TOMEHACTY KO3 GUIIMCHTIMECH
KaObu1managsl 0,5.

Cypem 5. X botivinuia opvlH ayblcmuipy U30IAYUACHL.

N ) ] 1L T S,
s «©2 ne LA - " .

Cypem 6.Y 6otibiHuia opwiH ayblCmblpy U30TAYUACH.
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CeiicMUKaNbIK oCEpAiH OCepiH CIEKTPJIK OJIICTICH aHBIKTaFaH Ke3Jie
FUMAapaTTHIH Kbl pEaKIUsAChIHA aUTapIIBIKTAll ocep eTeTiH TepOemicTepIiH OapIbIK
TYpJEpiH eckepy KakeT.TpeOoBaHUs CYUTAIOTCS BBIMTOJTHEHHBIMHE, €CITH COOTI0IAeTCsI
mr000€ TOMEH/Ie KeNTIPUIreH MapTTap/AblH 11I1HEH:

1-mapT: KapacThIpbLIATBIH TepOenic QgopMayiapbl VIIIH THIMAI MOJAJIbJIbI
Maccaap/iblH KOCBIHJBICHl FUMapaTThIH >KaJIlbl MaccachlHbIH keM jereHnue 90 %
KYpaupl,

10 — ceficMukanbl X oci OOWBIHIIA JKYKTEY: Momaibiabl 94,62% >90%
KOChIHABICHL. [IlapT opbiHgamambt

11 — CeticMukanbl Y oci OoMbIHINA JKYKTEY: Momaimbasl 94,62% >90%
KOoChIHABICHL. [IlapT oppiHgananpi3arpyxeHue

12 — Ceiicmuka mo ocu Z: cymma MmomanbHbIX 99,98% >90%. Ycnosue
BBITIOJTHSICTCSI

2-1apT: Kalmbl MaccaHblH 5% — JaH acaTbhlH THUIMJI MOJAJIbIBI Maccalaphbl
Oap Tepbemnicrepaiy O0apibIK Typiepl eckepineni. [llapt opbinganaib.

bacran Monanbapl peakiusiapIblH KOMOMHAIUSCH CEMCMHKAIBIK 9cep €Ty
KOMITOHEHTI.

TepOemicTin eki (GopMacbiHa COMKEC KeJIETIH CEHMCMHUKAIBIK ocepaiH Oip
KOMITOHEHTIHEH FUMapaTThlH PEaKIMAIChI, €rep OChl (opMaiapblH MEPHOITAPHI
OoJica, Oip-OipiHEeH Tayesci3 aen canayra 6osanbl Ti1u Ti+1 KaHaraTTaHIBIPAIbI

(Ti+1 < Ti) wapr Ti+1 <0,9 - Ti.

III >xone IV aitmakTapaa opHagacKaH kepiiep/e, FuMapaTTap CajblHybl KEPEK.

KaObIpFaabiK, KaHKAIBIK-KaOBIPFAIBIK KOHE KOJACHEH KYPBUIBIMIBIK KYHerep
HETI3T1 TOHJap OOMbIHINA FUMapaTTapAblH ©31HIIK TepOesic Ke3eHaepl O0JIMaThIH
KaTThUIBIK 0,5 CeKyH/ITaH acajbl.

TepOenic ke3eHAEPiHIH KECTECIHE COMKEC:

Ti=0.823
Ti+1=0.616

Tapmak 7.9.1 TepOenicTiH eki (opmachiHa COHWKEC KEJETIH CEHCMHUKAIBIK
ocepiiH Oip KOMIOHEHTIHEH FHUMApAaTThIH PEAKIUSACH], €rep Ochl (GopmaliapAbiH
nepuoATapsl Oojca, Oip-OipiHeH Toyenci3 jnen caHayra Oomanbl Ti u Titl
KaHarartauaeipasl (pu T1+1 < T1 ) mapr (7.16):

Tiv1<0.9-Ti
0.616<0.9-0.823 =0.740
[TapT opbIHIAIIBL.
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Ecenmey namuoicenepi 60tibinuia KopolmulHObLIAD:

Ipreracrapnpin Herizi “KA3HUNCA” AK TaHgaraH »KOHE €CENTEreH IPyHT-
EeMEHT  OaraHJapbIMEH (DSM)  kymeurtuireH  TOMbBIpaKTap Oomnapl.
Kospdunuenrinin xeneci kopcerkimimen: C1=250 1/m°,

Kapacmueipvinamoein mepbenic popmanapvin manoay.

byn typreiH yii ymia TepbOemictiH 170 Typi eckepuireH. bym skarmaiina
MOJAJTBJTBI MacCaIapAbIH KOCHIHABICHI:

9 — ceficMukanel X oci OoWbIHIIA KYKTey: Momambael 90,67% >90%
KOChIHABICHL. [1lapT opbIHgamamb.

10 — Ceiicmukansl Y oci OoifpIHIIA KYKTEy: Momaimbasl 90,99% >90%
KochIHABICHL. [1lapT opbIHgamamb.

11 — celicmukanbl Z oci OOMBIHINA KYKTEY: MOAAIbAbl coma 99,92% >90%.
[IlapT opsiHIaTAIbI.

Eoen nnumanapvinoiy oegpopmayusinapvin mexcepy.

KykremenepaiH Herisri KOMOWHAIMSCBIHIAFBl FUMAPATTHIH MaKCHUMAaJJIbl
nedopmanuscel 12,2 MM Kypaiabl.

Enen mnuranapeinbeig pykcat etiireH aysitkybsl 4000/200 = 20mm.

Koszanvicmapowr mexcepy.

Fumaparteiyg X ocCiHIH 0arbIThl OOMBIHIIIA MAKCUMAIIJIBI KO3FAIBICHL 59,5 MM.
AHTUCEHUCMUKAJIBIK TIricTiH Meymepl 9.1.5-tapMakThlH MmapTel OOWBIHIIA 112
ecenteneni. 3 CIT PK 2.03-30-2017. [llapT GoiipIHIIIa aHTUCEHCMHUKAIBIK TITICTIH €Hi
b =30+ 20 x ((30,3+4,2)-5)/5 =148,0 Mmm

Ecentik MoH:

— xonaeHeH OarbiTTa ds=qd-de=4-62,9=251,6 MM.

— Ooiinbik OarbiTTa ds=qd-de=4-110= 440,0 MM.

beronnsry ~ Oacramkpl  cepmimaunik  moxayibaept 0,5  TemeHuery
kod(pureHTiMeH KaObUITaHAIbI.

Kocnap botvinuwa mypaxmulivlk mekcepiny.

Kocnapaarbl FUMapaTThlH TYPAKTBUIBIK KpPUTEpHUIIEpl KOCBhIMILIA OOMBIHIIA
anbikranran (JK.3. CIT PK 2.03-30-2017):

a) MEHIIKTI TepoOenicrepAid OipiHill (HopMackl TPAHCISUUSIBIK OOJIBIM
TaOBUIAIbI.

0) X OarbIThl OOWBIHIIA ©3 TEpOeNICTepPIHIH HEri3ri TOHJapbl OOWBIHIIA
KabaTTacyAblH KOJIJIEHEH KO3FaJbICTaphIHBIH MaKCUMAaJbl JKOHE OopTallia MoHI Oip-
oipinen 10% — maH acmaisl.

Y OarpiThl OOWBIHIIIA ©3 TEPOCHICTEpPIHIH HETI3r1 TOHJAAphl OOWBIHIIA
KabaTTacyblH KOJJICHEH KO3FaJILICTAPBIHBIH MAaKCHUMAJIbl KOHE OpTalia MoHi Oip-
oipinen 10% — maH acmaibl.

B) fFuMapaTThiH TeOenepi Tik TIpeK KOHCTPYKIUSJIAPBIMEH  THIMII
OaillaHpICTapFa We, OJApJbIH >Ka3bIKTHIFBIHIAFEl  Je(hOPMAIMSUTBIIBIFBIH  €CKepe
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OTBIPBIN AWKBIHAAJIFAH TOOENEP/IH KOJJACHEH OPbIH aybICTHIPYJIApbIHBIH €CENTIK
MOHJIEpl €IEeHJEePiH aOCOMIOTTI KATTBUIBIFBI OOJDKaMbIHJA aWKbIHAAIFaH OpPBIH
aybICThIpyiap MoHiHeH 10% — naH acraiibl.

I') FUMapAaTThIH Y3bIH arblHBIH | = 29.4 M OpTOroHaNbAbl KBICKA KarbIHA
KaTblHACchl B= 15 M 4 MoHIHEH acIiaiabl.

A=29.4m/15Mm=1.96<4
) OKOCTapAarbl  FUMApaTThH  KOHQUTYypalMsChlakTaM, SFHU  €JIeH
KOCTIApBIHAAFbl KIpiC KHEKTepl €JeH KaTThUIBIFBIHA ocep €TMeHIi JKoHE TIK
KYpBUIBIMIAp apachIHIaFbl THIMJ1 OaiIaHBICTHI KMBIHAATIIANWIBI JKOHE JKAJIBl €1CH
aJIaHbIHBIH 5% — JaH acnanabl.

Buixmik 6otivinwa scyiieninikmi mekcepy.

K1 [laprrapsr:

doeyXh d 7
ex et — 1 06 < 1,25 X ociniy bazvimwl O0lbIHULA.
dex+1 Xhg
dey X h 7 7
ex Tt — 1 01 < 1,25 Y ocinin 6aseimul botivinwa.
dex+1 Xhy
K2 HlapTrapsr:
dey X h . i
ex et — 1 00 < 1,25 X ociniy bazvimsl OolbIHULA
dex+1 Xhy
deyxh S 7
ex et — ()94 < 1,25 Y ociniy 6aseimol botivinwa.
de x+1 XNy

KapacTteIpbuiblll OTBIpFaH KaOaTThl TEKCEPY YIINIH Maccaiap MEH KeJJeHEH
KATTBUIBIKTAP/Ibl AaHBIKTAY.

Mines-gynvix ko3gduyuenmin mexcepy.

Cotikec m. 2K.3.1.6 CII PK2.03-30-2017 rumapatr >xocmapia TYpakThl €M
JKIKTEIE].

Cotikec m. XK.2.2 CII CII PK2.03-30-2017 fumapaTr OwuikTiri OOWbIHIIA
TYPAKTBI OOJIBIT KIKTEEI].

fumapam kabammapwineiy Kei0eHey KUcarobii mexkcepy.
d,sKa0aTTapbIHBIH KOJJICHEH KUCAIOBIHBIH PYKcaT eTiIreH mamanapsl 7.11.3-
TapMaKThIH TaJanTapblH KaHaFaTTaHIbIPaIbI.

hxe

drs = 3,19..6,25< =16,5 X ociniy bazvimwl O0lUbIHULA

hxe

d,s =8,51..10,1< =16,5 YV ocinin bageimul 6otiviHWA
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X oci botibiHwa exinwi munmeei acepiiepoi mexkcepy.

KypbUibIMABIK KYHEHIH KOJJIEHEH KATThUIBIFBIH TaHJaraHlla, CEUCMMKAJIBIK
ocepliH ocepiH azaillTyra yMThUIyAaH ©Oacka (ecemntey peakiUsuIapbIHbIH
CIIEKTPJICPIHIH EepeKIIeNIKTEepiHe CYWEeHE OTBIPBIN), OHBIH IIaMajJaH THIC KOJJICHEH
KO3FJILICTAPBIH IIEKTEY KAXKETTIIITIH eCKepy KaXKeT, OYJI eKIHII TUITEr1 ocepiep IiH
naiija OoJiyblHA oKelyl MYMKIH (r-A ocepiiepl) >KoHE HOTHIXKECIHJIE TIpeK
KYPBUIBIMIAPBIHBIH TYPAKCHI3IbIFEIHA HEMECE IIaMaJIaH ThIC 3aKbIMIATYbIHA OKEJIC/TI.

6=0,002...0,005 > 0,10

Y oci 6ouvinwa exinwi mypoeei acepnepoi mexcepy.

KypbuTbIMABIK KYHEHIH KOJJICHEH KATThUIBIFBIH TaHIaFaH/a, CEHCMHKAIBIK
ocepdiH ocepiH aszaiiTyra yMThUTyAaH Oacka (ecenTey peakiusIapbIHBIH
CHEKTPJIEPIHIH EPEKIICNIKTEPIHE CYWEeHE OTBHIPHII), OHBIH IaMaJaH ThIC KOJJICHEH
KO3FaJIBICTAPBIH MIEKTEY KAXKETTUIITH €CKepY KaXeT, OYJI eKIHII TUIITET1 dCepIIepaiH
naija OoiyblHa OoKelyl MYMKIH (r-A  ocepiepl) JKOHE HOTHXKECIHAE TIpeK
KYPBUIBIMIAPBIHBIH TYPAKCHI3bIFbIHA HEMECE I1aMaJIaH ThIC 3aKbIMIATYbIHA OKEJIE/I].

6=0,005...0,009 >0,10

F'umapaTThIH TYPaKTBUIBIFBIH TEKCEPY

_ 139358,5

=——=—=2746>1,5 X oci bouviHwa
50740,53

ycT

X OarpIThl OOWBIHIIA ayAapbulyFa TYpPAaKTBUIBIKTBI TEKCEPY TaJlalThbl
KaHaraTTaHbIPaJIbl.

74624,23
K. =220c%0e3
YT 483552

=154>1,5 Y oci botivinwa

Y OarpiThl OOWBIHINIA ayAapbUly TYPAKTBUIBIFBIH TEKCEPY  TaJamThl
KaHaFaTTaHbIPAIbI.

TyprbiH Yyl FUMapaThIHBIH OEpIKTIK ece0l FUMaparTtap MEH KYPBUIBICTap.Ibl
JTUHAMUKAIIBIK €CeNTeY/IH CIEeKTPJIK OICIH KOJIJIaHa OTBHIPHIN, MaijanaHy >KOHE
CEHCMUKAIIBIK KYKTEMEJIEP/IIH €CeTTIK YUIECIMIHE COUKEC OPBIHIAIIIBI.

Ceiicmukanslk kykremenep «CII PK 2.03-30-2017 — CtpoutenbcTBO B
CEMCMHMYECKUX 30HAX» epekKesIepiHe COMKEC aHbIKTaIaIbI.

Icke achIpbUIFaH €CENTIK AaIFBIIIapTTap: CEHCMHUKAJIBIK oCep €Ty MOJEi,
CEUCMUKAIIBIK KYKTeMe KodhdUIMEeHTTepIH TaHaay, TepOernic GdopmanapbiH
TONTACTBIPYy, TepOedicTIH Oypany dopmanapblH ecenke any, aedopmarusiaHraH
KYHIl ecemke aiy, ecenTeyle ayaapbliyFa Kapchl TYPAKTBUIBIKTEI TEKCEpy
TajanTapra CoUKec Kee/.

CheiHaapiel JKyHe kKoHE ecen allbIphicy HoTmkesepi Konmanbsictarbl «CIT PK

2.03-30-2017», «CII PK EN 1992-1- 1:2004/2011», «CII PK EN 1993-1-
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1:2005/2011», «CIT PK EN 1990:2002+A1:2005/2011», «CIT PK 5.01-102-2013»
HOPMAaTUBTEP/IIH TaJlallTapblHA COUKEC KeJeIl.
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CTBIKOB  KpYIHOMAHENbHBIX 3AaHMM cepur 158 nmpu  3HAKONEpPEMEHHBIX
CEHCMUYECKUX Harpyskax: auc. ... kaHj. TexH. Hayk: 05.23.01 / KasHUUCA. —
Anmartel, 2011. — 145 c.
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FTAMP 44.29.31

KENAOETKIW KOHAbLIPFbINTAPbIHAA KY¥MbIC
ICTEATIH ACUHXPOHAbI KO3FANTKbILUTbIH, 9PTYP/II
KUINIKTETN MEXAHUKAJbIK CUTTATTAMANAPbBIH
«MATHCAD» EAFAAPIAMACBIH NAMAANAHDbIN
3EPTTEY

b. Uinanos, K. Fann
I Jlaykees amvinoaevt Aimamul I3Hepeemuxa xane OAuIaHvlC yHugepcuemi, Aimamol K.

JKyMBICTBIH ~ MakKcaThl JKEIJETKINT  KOHJBIPFBICHIHIA JKYMBIC — ICTEUTIH
ACHHXPOHJIbl KO3FAJITKBIIITHIH >KbUIJAM/IBIFBIH PETTEY YIIIH KOJJAAHBUIATHIH KUK
TYPJCHTIPTilliHIH KOMETIMEH OHBIH >KHMUIITIH f—; = const 0onaThlH 3aHAbUIBIKICH

1

PETTEreH Ke3/erl MEXaHUKAJBIK CHUIMaTTaMaliapAbl >KYKTEMEHIH MEXaHHKaJIbIK
cUIaTTaMajapbIMEH CaJIBICTHIPHIN SKUUIIKTI PETTEY JUana3OHbIHAAFbl MHUHHUMAI
KUUTIKTET1 KYPrizy MYMKIHIITIH aHBIKTAay >KOHE OChIFaH OaiJIaHBICTBI YKOFaphI/a
aTaJFaH 3aHJIbUIBIKKA TY3ETY ’Kacay.

Tyiiin coe30ep: aCUHXPOH]IBI KO3FAITKBIII, KHUIIIK TYpPJECHIIPTilli, HUHBEPTOP,
TaOUFH cCUMaTTaMaliap, >KacaH bl CUIaTTaMaap, sKeJIAETKIII, JIEKTP KETeT1.

Ocpl MakcaTThl ICKE achIpy YILIIH TEXHUKAJBIK TalcblpMa JepeKkTepl OOWbIHIIA
taggan anbiHFaH AMP100L2  KO3FanTKBIITBIH TOMEHJE OepulreH KYKaTTbIK
nepekTepi  OOMbIHIIA ACHUHXPOHMABI KO3FAITKBIIITHIH OpbIHOACYy CyJI0aChIHBIH
napameTpJiepiH aHbIKTaliMbI3. KO3FaNTKBIIITHIH KY>KATTBIK IE€peKTepl Keneciae:

—  KO3FaJTKBIIITHIH HOMUHAJI KyaThl, KBT — P,=5,5;

— HOMMHAJ Xxenutik kepuey, B — U1,=380;

— CHUHXPOHJBI aliHaIy KULIIT1, aiiH/MuH — Ne=3000;

—  KO3FaJITKBIIITHIH HOMUHAJ CBIPFYBI, % — S1=5;

— HomuHa’ Kyat ke3inzeri [ 19K, — n,=0,88;

— Kyat ko3 dunuenti — cose,=0,89;

— KYpri3ymri TOKTBIH ecediri, ¢.0 — Ki=7,5;

— KYpri3yir MOMEHTTIH eceliri, ¢.0 — K,=2;

— MakcHUMaJ MOMEHTTIH ecetiri, ¢.0 — Kmax=2,2;

—  IMHAMMKAJBIK MHEpIHs MOMeHTI, kr-M2 — J=0,0075;
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— ¢azanap cansl MeH xuiik — M=3; f1,=50 I'm.
Ko3ralTKBIITBIH CHHXPOH/IbI OYPBIIITHIK aifHATY KU1, pajy/c:

0 _ 314,159

Wo1 =
wo = 314 pan/c

Ko3FanTKpIITRIH HOMUHA aifHAITY JKHLIIT], aifH/MUH:

S
Np =MNg - (1 - Wn()) = 2,85 103 aiin/MuH

HEeMece, paji/c

S
wn = wo - (1 - Wno) = 298,3 paz/c

KO3F2U'ITKI>IHITBIH HOMHHAJ KYyaThbI, H-m:

P,-103
M, = = 18,438 H M

Wn

Opamamapsl KYJIIBI3IIA JKaJFaFraH Ke3/Ieri, HOMUHaN (a3aliblK KepHEY >KOHE
CTaTOPJIbIH HOMUHAJ (a3ajblK )KOHE JKEIIIK TOFbI:

in

U
Uy = el 219,393 B; Uy = 220 B; Uy = U; = 220 B

B Pn-103
_3-U1-nn-cos<pn

Iy =10,64A; ) = Ly, = 10,64 A

ACUHXpOHOBI  KO32ANMKbILUMbBIY — OPbIHOACY CYN0ACHIHbIY — napamempJiepin
ecenmey.

Ko3FanTKbIITHIH XKapThuiai xkykreme ko3 dunuenti — p=0,75.

Kaprteunait xykreme kesingeri [TOK — n=n,=0,88.

JKapreinait xxykreme ke3inzeri Kyat koaddunuenti — cose=0,98- cose,=0,872.
KOo3FanTKbIITBIH CTATOPBIHAAFEI HOMUHAN TOK, A

_ Pn-103
_3-U1-r)n-cos<pn

= 10,64 A

I,
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Ko3FalTKBIII CTaTOPBIHBIH JKapThlIal *KYKTeMe Ke31Her1 TOThI, A:

_ per By 10°
~3-U;"1n-cosq.

111 = 8,14‘3A

ACHHXPOH/IBI KO3FAITKBIIITHIH 00C )KYpiC TOTHI, A

_Sn _
So = 100~ 0,05

(1-5s) \°
1112 - (P° Iy _—)
I, = A=5p)] _ 3073

i 1 — (po (1 - so))2

(1—-p--s0)

Kiocc ¢opMynacelHaH CBIHABIK ChIpFaHAyAbl AaHBIKTAY YIIH KaXeTTl
KAThIHACThI aHBIKTAHMBI3. AJIFAIIKbI )KYBIKTAY KE31HI€CTaTOp MEH POTOP/IbIH aKTHUBTI
KeJIeprulepiHiH KaThIHACBIH CUNATTANThIH KOA(GOUIIMEHTTI Oipre TEH JeN aiambi3,
SFHU

B=1

kmax 'I'\/(kmax2 - (1_2 "So (kmax - 1)))
1-2:5-B"(kmax— 1)

Sk = So- = 0,238

Opl1 Kapail apasbiK KO3 OUITUEHTTEP1 aHBIKTANMBI3:

C,=1+ ko = 1,019
L R
m'Ulz'(l—So)

A, = 5,592

2-Cy kg, P, - 103
Cratop opamachiHa KENTIPIITEH POTOPABIH aKTUBTI Keaeprici, OM:

Ay
Ry = = 1,055 OM

(ﬂ"‘%)'(‘l

Cratop opamachIHBIH aKTUBTI Kefeprici, OM:
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R, =C, R,-B =1,0750m

Kpickarmna TyHbIKTanyAbIH HHAYKTHBTI KeJepriciH TabyFa MYMKIHIIK OepeTiH Y
napaMeTpiH aHbIKTalMBbI3:

Ownpa KpIcKala TyibIKTay Keaeprici, OM:
X, =v-C, R, =4387 Om

Kpickamia TYHBIKTamyIbIH HWHIYKTUBTI KEJEPTICIHEH CTaToOp >KOHE POTOp
(bazaapeIHBIH CEHTy Kelepruiepin Oein aimy YIIiH, aCHHXPOHJbI KO3FAJITKBIIITap
CEpUSICHI YIIIH KOJITAaHBUIATHIH KaThIHACTHI Al alaHAMBbI3.

Cratop opamacblHa KENTIPUITE€H, POTOP OpPAaMAaChIHBIH MHIYKTUBTI CEULTy
keneprici, Om:

0,58 - X
X, = C—lk = 2,496 OMm

Crarop opamachIHBIH UHAYKTHUBTI ceiiny keaeprici, Om:
Xis =0,42- X, = 1,843 Om

Homuuan pexumMae aya caHpUIAyBIHIAFbl afblH CTaTOp OpamachIHAA
TyAbIpaThIH MaruuTTeyi tTapmakrarsl KK, B:

2
E, = \](Ul ~cos@, — R, 1,)* + (U1 : \/1 — (cos@,)? — X5 11) = 201,25B

OHJa MarHUTTEYI1 UHIYKTUBTI KEAEPT1 Keeciieh ®oJIMEeH aHbIKTana i, OM:

E
X, = =" = 65,485 Om
IO

Crarop opamachIHbIH CEH1Ty MHIYKTUBTUIIT, [ H:

X
1 —5865-10"3TH

L., =—
1o Z'n'fln
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Cratop opaMacblHa KENTIPIITEH, POTOP OpaMachIHBIH CEM1Ty WHIYKTHUBTLIITI,
I'u:

!/

XZO'
S =—2" =7946-1073T
20 2 'T['fln .

Marnureyuii TapMaKThIH HHTyKTUBTLIIT, ['H:

X
L, ==—"—=0,208TH
2-1" fin

: U :
Ko3ranTkpImTelH 013 TaHAaraH OYJI pETTey 3aHIbUIBIFBIH f—; = const icke
1

aceIpy KypJeni, Oipak KepHeyAl KOChIMIIIa TOMEHJETYIH apKachlHAa JKEIiJICH
TYTHIHBUIATBHIH SHEPTUSHBI TOMEHIETY MYMKIH/IIT1 Maiaa 6onaael. EH a3 )Kbu1aamMabiK
KE31HJErl JKYPri3ylll MOMEHTTI KaKE€TTI MOHIe ACHIH ecipy YIUIH BOJbT-XKHUUTIKTIK
cunarTamaiapipl OanTay MYMKIHIIKTEpl KapacThIPbUIybl KepeK. BOJIbT-KHUTIKTIK
CUIIaTTaMaHbIH IMapaMETPJIEPIH AHBIKTAy KE31HJI€ TOMEHT1 XUIIIKTepre TaHJalFaH
peTTey 3aHbIHA KaparaH]ia >Korapbl KEpHEY MOHJIEp1 COMKeCTeHAIpIeal. Opl KapalFbl

. U .
ecenTeyyepae peTTey 3aHbl PETIHEC f—; = const KaObUIIaliMBbI3.
1

WNHBepTOp/IbIH ~ SKUUTIKTEPIHIH HMHTEPBAJIBIH  aHBIKTAyJbl KeJecl peTTe
KYprizemis:
MaKCUMaJT KbUTIaM/IBIK YIIIiH:

w, = 298,3 pan/c
Wmax = Wp1 = 298,3 paa/c

KO3FanTKbIITHIH KaXXETTI ailHaIy >KbUIAAMIBIFBIH KaMTaMachl3 €Ty YIIIH
MHBEPTOP/bIH THUICTI KUUIIIH KO3FAJITKBIIITBHIH KOHE >KYKTEMEHIH MEXaHUKAJIbIK
CUIaTTaMalapblHbIH TEHJAEYJepiH TeHecTipin memyal Mathcad Oarmapiamacsr
apKbLIbI OPBIH/IAI TA0AMBI3.

f=50FL[;Zp=1

4.0015250222344766444 — 12.8055454109372236121] [ 4.002-

2\ 4.0015250222344766444 + 12.805545410937223612i | | 4.002-

3 (Ul (*) ) By w2 solve,z | 12.985861518207728267 —34.603554498193546139i | [ 12.986-

- —O,OS-M,L—O.95-M,.,-(E) ——— | 12.985861518297728267 + 34.693554498193546139i | =| 12.986-

,wm]. (Xk- z] +lr+ 47.475010764560254523 47.476

z, fi [2-«- v ]] Bz 47.475928284096302579 47.476
w w

49.888940273664046325 49.889

WuBepropapiy sxuiiria 50 ' TeH nen anamei3, sFHU fu; = 50 '

MuH#EMa KBUIAAMIBIK YIITIH:
D, =10
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—4.6676396888612673525 — 9.49883245435178090911 —4.66
—4.66

B —4.6676396888612673525 + 9.4988324543517809091i
Wn1 solve,z | 9 35708670779990709 —0.52690458837178813464i _| 235
) 2.35798670779990709 +0.526904588371788134641 | | 2.35
4.7475919524312439125 4.74,,
11.531971647465604263 11.53

—U.US-MH—O.QB-Mn~(w S
n1*

NuBeptopawiy sxuimirida 11,53 ' Ten gen anamseis, sfuu fy, = 11,53 I'n,
«Kuimik TYpleHIIprimn — acHUHXPOHABI KO3FANTKBIID) TYHWBIKTaIMaraH

KYHecIHIeTT MHBEPTOPABIH IIbIKNANBIK skuimiriniyg 11,53 ten 50 I'p apanbirbiana
U . .
> = const perrey 3aHAbUIbIFBI KE3iHJETi TaOUFH KOHE

TaHJaJraH MOHAEp YILUiH ==
1
Mathcad OGarmapiamacel OOMBIHIIIA

KacaHIbl MCXAHUKAJIBIK CHUIIaTTaMalIapAabl

€CeNTEenTeNIN TYPFhI3bUTFaH rpadukTep 1 cyperTe KopceTiIreH.
1 cyperre KeATIPUITEH KO3FAITKBIII TE€H KYKTEMEHIH MEXaHHKaJBIK

. . U
cunaTTamaiapblHa OKYPri3UIT€H Taujay HOTHIKECIHEH, f—; = const  perrey
1

3aHABUIBIFBI  KE3iHAC WHBEpTOpPABIH MuHUMan f; = 11.53Ty TeH OonaTeiH

KUUTITIHIE KO3FAITKBIIITHI KYPrizy MYMKIH OOJIMAUTHIHBIH KOPEMI3.

@ %

£ 50Ty

ACTEMENME cumammamacs)

/ 40 I'y /

/ 30Ty

11,53

P —

M

Cypem 1. Kozzanmgbiumuoly ap mypii #Cuilikmeai MexaHuKaivlk CURAMmamaiapol MeH
HCYKMEMEHIH MEXAHUKAILIK CUNAMMMACHL.
50 I'y — mabusu mexanuxanvix cunammama,
40, 30, 20, 11.53 'y — srcacanovt MexanuKaivlk CUNAmmamanap.
Kyprizymii MOMEHTTI ecipy MakcaThlHJa BOJBT-)XKHUIKTIK CHITATTAMaHbI
KeJIeCi 3aHIbUIBIKIICH KOPCETEMI3:

f 2

1

Uy (fl) = Uiyun T (U1¢ - UlMHH) ) (f )
1H
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Umin = 10 B

2\2 —2.6197648547378892251 + 14.755560215957294189 —2.62 4 14.756i
|, U, -, N R, —2.6197648547378892251 — 14.755560215957294 1891 —2.62—14.756i
3+ [Upnin+ (Us = Upn) R, )
£ —0.05-M. —0.95-M. - Wiy solve,z | 3 5982807990622133973 + 7.13789655068207493551 _| 3.528+7.138i
Qemrer W z\? Ry ' Ry Ry 2 e "\ wnr oDy, 3.5282807990622133973 — 7.13789655068207493551 3.528— 7.138i
( : —D—]' [Xk'f—] +|Rit 2 o + 2 " 4.747591952431237866 4.748
1 Sz Wa ] 5.3067407593135486015 5.307
zp D,

z Zp D,
X“‘f T 2emez
1

z

» W
2earez

zy

NuBepTOopapiH MuHUMAN S>KUUTITH 5 [ jgem amamMbI3 JkoHE opTypii
KUUTIKTEpIeTe MeXaHUKaIbIK cunarrtamanapasl Mathcad Garmapiamackl OolibIHIIA
©3repTyre COMKeC eCelTell TYPFBI3BUIFaH TpadukTep 2 CcypeTrre KepceTinreH. by
CypeTTeri cumaTTamMaiapiaH KO3FalITKBIITHI 5 I’ JKUigikTe Je  JKyprizyre
OO0JIaTHIHBIH KOPEMI3.

XCPXMeENME cunammamMacs!

40 I'y

»

M

o 4 A 3 It 1) 2 . : . & “

Cypem 2. Bonbm-dcuinikmix cunammama mysemiieeHHeH Kelinei mypaeHoipeiul —

Kozeanmywiu xcytieciniy o(M)mex anukanvlx cunammamanapsl
50 I'y — mabuzu Mexanukanvlk CUnammama,
40, 30, 20, 10 scone 5 I'y — scacanobl MEXAHUKATLIK CUNAIMIMAMANAD.

Kopvimwvinooi.

byn xympicta «TypaeHmipriim — KO3ZFaITKBIIDY KYWECIHAETI aCHHXPOH]IBI
KO3FANTKBIIITHIH ~JKOHE IKYKTEMEHIH OpTYpJl  JKUUIIKTEpJEri MeXaHWKaJIbIK
cUMaTTaMajapblH CANBICTHIPY Ke3iHae MHBEpTOPAbIH 11,53 ri TeH 6oaaThlH MUHUMA
KUUTITIHAE JKETeKTI JKYpridy MYMKIH OOJIMalTBIHBIH aHBIKTAObIK. JKyprizym
MOMEHTTI ©CIpy MaKCaTbhIHJla BOJbT-)KUUIIKTIK CHIATTaMara TY3€Ty €HTI13y apKbLIbl
xKeTekTi 5 I’ TeH 0oJIaThIH MUHHUMAJI JKUUIIKTE KYPrizyre OOJIAThIHBIH aHBIKTaIbIK
xoHe «MathCad»  OarnmapiamachblHBIH —~ KOMETIMEH  €CeNTeNn  TYPFhI3bUIFaH
MEXaHUKAJIBIK cunlaTTamaiap by rpadukTepi OOMbIHIIA KO3 KETKI3IIK.
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FTAMP 44.29.31

ACUHXPOHAbI KO3FANTKbILWTbI TIKENEN ICKE
KOCY KE3IHAEIN XK9HE OHbl CTATOP OPAMACbBIHA
KEAEPIT KOCDIM XYPrI3reH KE3AEri ©oTnenl YPAOICTEPAI
«MATLAB» BAFfAAPIAMACDI APKbl/1bl 3EPTTEY

I1. 9imaxanosa, T. Kyansimoekos, K. Faaun
I Jloyxkees amvinoazel Animamsl SHepeemuKa sxcane OaLIaHvlc yHugepcuemi, Aimamol K.

byn jkyMmbIcTa KBICKAIlla TYWBIKTAIFAH ACHHXPOHABI KO3FATKBIIMITHI JKEJITe
TIKEJIEH KOCBHIN JKYPTi3TeH JKaFIaiMeH, OChl KO3FaJIKBIIITHl OHBIH CTATOP OpaMachl
Ti30€eriHe KOChIMIIIa aKTUBTI KeJIepri KOCKIN iCKe KOCY KE31HJIeT1 TOK IeH MOMEHTTIH
KaHJal Iamara JIeWiH IIEKTENETIHIH CaJIbICThIpMalbl TYPJ€ aHbIKTaIl, OChbl Ke37eri
OTIENl YPAICTEP/Il CAJBICTBIPBIN, COHFBI JKYPri3y OIICIHIH KAHIIAIBIKTBI THIMII
OOJIaThIHBI AHBIKTATA/IbI.

Tyiiin ce30ep: acCUHXPOHIIBI KO3FAITKBIII, TIKENEH >Kyprizy, KeJepriMeH
KYprizy, CTaTop, poTop, mapaMmeTpiep, cunarramaiap.

3eprreyni  Matlab  GarmapiamMachIHIaFbl  ACHHXPOHABI  KO3FAJITKBIIITHIH
BUPTYaJbl MOJICNIIH MNalJajaHbIl KYPridy YIIIH OHBIH OpPBIHOACY CYJIOACHIHBIH
napaMeTpjepiH aHbIKTayJbl KO3FAITKBIIITHIH KaTajorta OepuireH JepekTepi
OOWBIHIIIA 1CKE aChIPaJIbI:

P, = 132 kBT — KO3FanTKbIIITHIH HOMUHAJI KyaThl;

U, = 220 B — HoMuHan ¢azanbik KepHey.

ny = 1500 aifn/MUH — HOMUHAJ aifHATY JKU1JIIT1;

s = 2 % — HOMMHAJ ChIpFaHay;

1) — HOMHHAJI KyaT PeKUMIHJIET] Taiansl ocep KodPhUIMeHT;
cos@ = 0.88 — HoMuHaN KyaT peXKUMIHAET1 KyaT KO3 PpuIueHTi;

~

k; = = 6.5 — KYpri3yIi TOKTBIH €CEIiri;
H
M, o . .
k,= . = 2 —KYpri3yII MOMEHTTIH eceJiri;
H
K _Me_ 56 : .
max = 3 = 2.6 — MaKCHMAJl MOMEHTTIH €CeJiri.

H
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byn nepektep keneci HErisri »xopamaiaap Ke3iHAe OpbIHOACy CyJI0aChIHBIH
napaMeTpJepiH aHbIKTayFa MyMKIHIIK Oepe/ii:

— KO3FAJITKBIIITHIH MarHUTTIK JKOHE MEXaHUKAIBIK MBIFbIHAapE 0.02P, TeH;

— CTaTOp OHE POTOpP OpaMaAPBIHBIH AKTHBTI KeIepriiepl KO3FaITKBIIITHIH
KYMBIC PEKHUMIHE TOyeJNci3 OoJlambl Jem JKOpaMallaHabl, SIFHH TOKTBHIH BIFBICY
acepiiepi ecKepiaMen .

[Tapametrprnepai Mathcad OarmapnamachlH MailajJaHbIl KeJeCiied peTreH
ecenTenMis.

Homunan Tok, A

‘FH
=242.707

B 3.U,m-cosp

H:

JKyniranras montocTep CaHbl

PoropapiH aliHaITy *KbUIIaM/IBIFbI, alH/MUH

n=mng-(1-s)=1.47.10%
CBIHIIBIK CBIpFaHay
5£=5" (Kmag+ VK’ —1)=0.1

CHHXpOH/IBI OYPBIIITHIK XBLIAAMIBIK, aliH/MUH

PoTopapiH OypBIIITHIK KbUIIaM/IbIFbI, AiTH/MUH

wi="""_-153.038
30

Homuuan moment, H - M

PH
M, :="" =857.488
w

Makcuman MmoMeHT, H - m
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M, =k . -M,=2229.10°

Kyprizymi momeHT, H - M

M, =k,-M,=1.715-10°

MexaHuKanbIK IBIFBIH, BT
Py =0.02.P,=2.64.10"

Kentipy koaddurmentin anramkpiga 0,02 qen anpin KeliH HAKTHI MOHIH
aHBIKTAIl COHFBI MMyHKTTEP/I1 KalTa ecenTenMis.
PoTop opaMachIHBIH KENTIPUITeH aKTUBTI Kexaeprici, Om

Crarop opamachIHBIH aKTUBTI Keaeprici, OM

120 _¢rpy- P o017

R, =U,cosp-
1 1 1, 3.1,

Kentipiiaren ceiiisty MHIyKTUBTLTIKTEP1, ['H

U
L, := ! =1.087.10""; L _ =L, _=1.087-10""
Ademrefr-(14C?)-k;- 1,

Crartop aHe POTOp OpaMallapbIHbIH MHAYKTUBTUIIKTEpI, I’

o
L= ! 5 M =0.006
T 3 2 2Ty Mpr 8
2eawaf,-1 -V’l— msga}g — . .-
to { 3 p-U, S5p

MaruauTTeny MHAYKTUBTLUIIT, ['H

L,:=L,—L,=0.006

Hakrtblnanran kentipy Kko3pGuuuenTi
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LSCF'
Cr=1+_7=1.018
L

m

CraTop OpaMachiHBIH >KQHE POTOP OpPaMAaCHIHBIH KENTIPUIreH HHIYyKTUBTI
ceitiny keaeprinepi
X,=w-L_=0017: X%y:=X,=0.017

Tok meH MOMEHTTI WIEKTEY YIIIH CTaTop OpaMachblHa KOCAThIH KOCBHIMIIA
KEJIepriHiH MOHIH aHBIKTAY YIIIH KO3FaITKBIIITHIH aKTHUBTI, HHAYKTHUBTI )KOHE TOJBIK
KbICKallla TYHBIKTAY KeJepriiepiH aHbIKTaiMBbI3

X, =w-L,=0.017T0m: X':=X,=0.017T Oa: z=\r." +z,° =0.0470n.

CT&TOp OopaMacCbIHAAarbl KOChIMIIIA KCIICpFi

L 2 5
Ry:= — 2,2 —r,=0.055 Om,
@

1 | -1
MYHOA, a:= x =(.5.
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Cypem 1. Kozzanmgbluimsi mixkenel icke KOCyed apHaI2an GUPMyaiovl MOOeb.
a) ACUHXPOHObI KO32AIMKBIUMbLY SUPMYALObL MOOE,
0) Kyam Koahuyuenmin ecenmeimin 610K,
¢) enuey Homuoicenepin kopcememin OJIOK.
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ACHHXPOH/IBI KO3FAITKBIIITHl TIKENEH KOCBHI JKYPri3reH Ke3le aJbIHFaH
ocuuuIOrpaMMaap ToMeHie OepilireH cypeTTepie KOPCEeTUITeH.

2, a) CypeTTe KepceTiIreH ociuuiorpamma OoiibiHIa Kyatsl 132 kBT 60maThiH
KbICKaIlla TYHBIKTAIFAaH POTOPJIBI aCCHHXPOHIBI KO3FAITKBIIITHI KYKTEME MOMEHTI
857 Hm GonaThlH HOMHUHAJI JKYKTEMEMEH TIKEJIeH 1CKe KOCKaH Ke3Jeri >Kyprizyli
TOKTBIH MOH1 3365 A neiliH eceTiHIH KepeMi3, SFHU OyJI Ke3JeTr1 KYpPri3yIlll TOKThIH
MOHI HOMWHAJ TOKTaH maMaMeH 14 ecere kem 00apl.

2, 6) cypeTTe JIEKTPOMArHUTTIK MOMEHTTIH OCIUJUIOTPaMMAachl KEITipiIreH,
OyJ1 ocrmIorpaMMa OOMBIHINA JKYPTI3TeH Ke3Zeri Kyprizyur MoMeHTTiH MaHi 8000
Hwm neitin eceni, o1 Kypri3reH Ke3/1eri MOMEHTTIH HOMHUHAT MOMEHTTEH IaMaMeH 9
ecere kem 0onaThIHBIH Kepceredl. JKanmbr etneni ypaic 0,27 ¢ apanbiFbIHAA KYPEi,
COHAaH COH KaJbIITACKaH PEXUM Ke31HJAE TOK MEH MOMEHT ©3/epiHIH HOMHHAI
MOHJIEpIHE JICHiH Tycel.

JlereHMEH KO3FaJITKBIIITHI KEJIIre TIKEIeH KOCHI JKYPri3reH Kesaeri Oy
aJIbIHFaH HOTIDKEJIEP, JKETEKTIK KO3FaJITKBIIITHI TIKEJIEH KOCBIN KYPrizy Ke3iHaeri
KYPri3ylr TOK TMEH MOMEHTTIH IaMaJaH ThIC ©Cyl camachl KaHaraTaHapJIbIKTan
OOJaThIH OTHENI YPHIC adyJIbIH MYMKIH OOJMaWTBIHBIH KOPCETEl KOHE OJI CTaTop
opaMachlHa KOCBIMIIIA KEJEPT1 KOCHIT KETEKTIH JTMHAMUKAIBIK MOMEHTIHIH IIaMachIH
IIEKTEI )KOHE OHBIH YaKbITKA TOYEJIUIIK CUIATTAMAChIH JKaKCapTYbIH KaKET CKeHIH
oinaipeni.
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Cypem 2. Onwey Homusicenepi.
a) mokmuly YaxKulmKa mayenoiniei; 6) MOMeHmmiy YaKelmKa mayenoiniei.

Ochl cebenTepre OailIaHBICTBI CTATOP OpaMmachiHa, >KOFaphlla KEATIPUIreH
ecernTey HoTuXKecl OoibIHIIA cTaTop opamachiHa kexaeprici 0,055 Om teH OonaThiH
KeJepri KOCBHIN >KYPri3y YpAiciH KapacTeipambi3. CTatop opamMacbiHa KOCBhIMIIA
KeJIepri KOCHII KYPri3y cyjidachl 3 cypeTTe KopCeTUIreH.
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Cypem 3. Kozeanmgviumol cmamop opamacsbiHa KOCbLMuA Keoepei KOCy apKblibl iCKe
KOCY2a apHaiean supmyanobl MoOeb.
@) ACUHXPOHObI KO32ANMKbIUMbIY 8UPMYaAnobl Mooei, 6) Kyam Ko3gguyuenmin
ecenmeumin OJI0K, ¢) enuiey Hamudicenrepin Kopcememin OJIOK.

ACHUHXPOHJIBI KO3FANTKBIIITHl CTaTOpP OpaMachIHBIH Ti30€TiHE KOFaphiaa
KEJITIPUITEH €CenTey HOTWXKECIHJAE ajblHFaH Imamackl OoitbiHIIa 0,055 OM GonaTeiH
KeZIepri KOCBHII KYPri3reH Ke3/1€ CTaTOp MEH EIIHIH apaljiblFblHAa KOCBUIATHIH OyJI
KEJIepriHl 3 cypeTTe KepCceTUIreHAel KUITTIH KeMeriMeH myHTTaiiasl. Cebed1 eTment
yYpAic adsKTalyra Tasy YakbIT KajFaH Ke3Jle KIUITTI JKaybIll KeJACPriHl TYHBIKTAY
apKBUTBI KO3FAJTKBIIITHI JKEJIire Tikeleld Kocy KaxeT. COHIBIKTaH MOMEHTTIH JKOHE
TOKTBIH (5 sxoHe 6 CypeT) KaillTaZaH bIPFBIN OCY IIaMachl OChl YaKbITKa OailJIaHbICThI
Oomnabl.

4 >koHE 5 cyperTepAe KENTIPUITeH MEXaHUKIBIK CUIAaTTaMajilaH KoHe
MOMEHTTIH ~ yaKbITKa  TOYCJNAUITIHIH  TpauriHeH  JKYpri3ymi  MOMEHTTIH
KO3FANTKBIIITHl TIKEJEH KOCBIN KYPri3reH Ke3JAeri >Kyprizymn MomeHTieH (2, 6
Cyper) canbicteiprania 8000 Hvm men 1800 Hwm neliiH TyCKeHIH Kepemis, SFHH
KOCBIMIIIA KEJEpri KOCHIN >KYPri3T€H KE31HJErl KYPri3ylll MOMEHT HOMHUHAI
MOMEHTTEH TeK KaHa 2,1 ecere ecemi AereH ce3. Am Oyl Ke3Jzeri ypri3yin Tok (6
Cypert) 3365 A nen 1765 A neitin azaiianbl, srau 1,9 ecere. Hotukecinae KochIMIla
KeJIepriMeH KYPri3reH Ke3Aeri >KYypri3ylll TOK HOMHMHAJ TOKIIEH CaJIbICThIpFaHa
IraMaMeH 7 ecere raHa eceii. 7 cyperre Kyar Kod((GUIHEeHTIHIH coS@(t) yaKbITKa
ToenaAunK rpaduri kepcerinreH. bym cyperreri rpaduk  OoibIHINIA  Kyar
koa(ddurmenTi Kyprisren ke3ae 1 aeitin ecemi xoHe 2 ¢ coH oHbIH MoHI (0,86 TeH
Oomapl.

Kanmer etneni ypaic 2 ¢ apajblKTa ©Tell, OTHENl YPIIC asKTaIFaHHAH COH
KAJIBINTACKaH PEXHM OpHaacajbl, OyJI Ke3[e alHaly >KbuimaMabiFbl 154,6 pan/c
NeliH eceni, a1 MOMeHT 857 Hwm nmeitin Tyceai, OyJ1 Ke3meri TOKTBIH MoH1 243,6 A TeH
0oaabl.
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Cypem 5. Momenm nen aunany HcolioamobleblHbIY YAKbIMKA Mayeno0iniciniy epaguxmepi.
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Cypem 6. Toxmuly yakeimia mayenoiniciniy epaghuei.
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Cypem 7. Kyam koappuyuenminiy yagvimga mayenoiuiei.
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Kopvoimuvinowt.

by xymbicta Matlab 6arnapiamachl OOHBIHIIA ACUHXPOHABI KO3FAITKBIIITHIH
BUPTYaJIAbl MOJACIIH MaiganaHbin keTekTeri Kyatsl 132 kBT TeH OosaThlH KbIcKala
TYUBIKTAIFaH POTOPJBl ACHUHXPOHIBI KO3FAJITKBIIITHL JKEJNIre TIKEJIEH KOCHII
KYPri3yai 3epTTey HOTWIKECIHAE OHBIH JKYPri3ylli TOTbl HOMHHAJI TOKICH
caibICThIpFana 14 ecere neiiH, aji Kypri3yiill MOMEHTI HOMUHAJI MOMEHTTEH 9 ecere
AeiiH ken OoNaThIHBIHA KO3 >KeTKi3AiK. MyHal karnaia eTeTiH eTHenl YPAICTIH
OTYy YakbIThl a3 OOJFaHMEH Ji¢ OHBIH OTYy camachl KaHAaFaTTaHATHIHIANH OOJMaIbI.
CoHIBIKTAaH KO3FAITKBIITHI OHBIH CTAaTOp OpaMachlHA KOCBHIMINA Keaepri KOCHII
KYPTri3yi OCbl BUPTYaJAbl MOJICTh apKbUIbI 3€PTTECY HOTHXKECIH/IE TOKTHIH aJIFaIlIKbI
KaraliMEeH CalbICThIpFaHAA KYPri3reH Ke3Jeri ocyi €Ki ecere a3alaThbIHbIH, SFHH
HOMMHAJIMEH CaJIBICTBIPFaHAa 7 €cere eCeTIHIH, ajl KYPri3yllli MOMEHTTIH HOMUHAI
MOMEHTTEH 2,1 ecere faHa OCETIHIH aHBIKTall KO3FAJITKBIIITHI KOCHIMILA KEIEpTi
KOCBII JKYPTi3reH/ie€ TOK IeH MOMEHTTI aWTapJIbIKTail MIEKTeY HOTHUKECIHJE COHFBI
OICTI MaiIalanyIbIH THIM/II 00TaTBIHBI JOJICIICHII.

IMaiinananbLIFad daedueTTEP

1 Mockanenko B.B. Dnektpuueckuii npuBony — M.: M3narenbCckuil LEHTP
«Axagemus», 2009. — 368 c.

2 I'epman-T'ankun C.I'. Matlab & Simulink. [IpoexkTupoBanne MexaHOTPOHHBIX
cucteM Ha [IK — CU6.: U3narenbctBo «Kopona. Bek», 2014. — 368 c.

3 Kompeinos W.II. Dnekrpuyeckwe MamuHbBL: Y4eO. IS BY30B. — 2-€ W31,
nepepad. — M,: Beicu. mik.; Jloroc; 2000. — 607 c.
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FTAMP 44.29.31

PETTEY 3AHAbI/IbIFbl U/f = CONST BOJIFAH KE3AETI
ACUHXPOHAObI KO3FfANTKbIWTbIH 9PTYP/I
KUINIKTEPAEIN MEXAHUKAJNBIK CUNATTAMA/IAPbBIH
3EPTTEY

M. Aanjnabepren, A. bakreirepees, K. Faan

I Jloyxkees amvinoazel Animamsl SHepeemuKa sxcane OaLIaHvlc yHugepcuemi, Aimamol K.

Makanaga U/f = const >XMUIKTIK PETTEY 3aHABUIBIFBI >KaFJdalbIHIaFbl
ACMHXPOHJBl  KO3FAITKBIIITHIH JKYMBICTBIK KAacHeTTepi 3epTTenedi. 3epTrey
OapbIChIH/Ia KO3FAITKBIIUTHIH 9PTYPJIl JKUUTIKTEPJETT MEXaHUKAJBIK CHUIMIaTTaMallapbl
TaJAAHbII, KUUTKTIK PETTEYI1H HETI3I1 €peKIIeNiKTepl MEH TUIMIUIITT OaraiaHajbl.
Hotmxecinne U/f = const omiCiHIH aCHHXPOHABI KO3FAJITKBIIITHIH KYMbBIC
peXKUMJICPIHE oCepl AaHBIKTANbBIN, OHBIH AaPTHIKIIBUIBIKTAPl MEH  KOJJaHy
MYMKIHIKTEP1 OOMBIHIIIA KOPHITHIHABLIAP YKacalabl.

Tyiiin ce30ep: acuXpoOHABl KO3FAITKBIII, >KUUTK TYpPJEHIIPTilIl, CTaTop,
POTOP, MEXAHUKAJIBIK CUIIaTTaMaliap, )KyKTeMemiK KaOlIeTTUTIK.

4A180S4Y3 acuHXpOHIBl KO3FAITKBINI VIIIH TaOUFU JKOHE >KacaH/bl
MEXaHUKAJBIK CUNIaTTaMasap TYPFbI3aMbl3.

Kecme 1. 4418084V 3 acunxponowl K032anmKblubIHbIY KYHCAMMbIK 0epeKmepi.

Kyar P,, kBT 22
Kepuey U, B 220
CuHXpoH/b! alfiHaTY KU N, alH/MUH 1500
HomuHau ceIpraHay Syoy 0,2
X,,c.0 4,0
Cratop/isliH aKTUBTI Kejeprici Ry, ¢.6 0,041
CraTop/IbIH PeakTHBTI Kezeprici X1, ¢.0 0,08
PoTtoppIH akTHBTI Keqeprici R, ¢.6 0,021
PoTopibiH peakTuBTi Kezeprici X5, ¢.6 0,12
cosQ 0,9
Ko3ranTKeIITHIH Maiaaisl ocep Ko dummenti n, % 90

Ecenteyni a0OcomtoTTi OIpiIKTE SKYpri3eMi3, OJ YIIH KO3FaJITKBIIITHIH
napaMeTpiepiH aOCOJIFOTTI OIpITIKKE KEJITIpeMis3.
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Ko3ranTKeIIITEIH HOMUHAI TOTBIH aHBIKTAHMBI3, A

P,-10°

I|_=:
3-Ugj+r}-msga

=41.152

bazanbIk keaeprini aHbIKTaliMbI3, OM

U
Z, = — = 5.346 Om
I

KO3FanTKBIITHIH CalbICTBIPMAaIIbl OIPJIIKTET1 KeIeprijiepin 0a3aiblK Keaeprire
kebOeiiTeMi3, OM:

R,=R,-Z,=0219; z,=x-Z,=0.428 ;
Ry=R'p-Zy=0.112 ; a'yi=1"5.Z,=0.642; X, :=X,.%Z,=21.384

BypBIITHIK KBUTAAMIBIKTH €CENTENMI3, paj/c

FLER

O —157.08
30

U.Fﬂ =

ACHHXPOH/IbI KO3FAITKBIIITHIH aHHAJIBIPYIITHI MOMEHTI OpBIHOACY CYJI0achIHA
ColiKec KeJlecl OpHeKIeH aHbIKTana b, Hm

3-Uz®-Rfy

M 0= 2
Wy 8, [[Rl +—2] +(:r1+.-1:’2)2]

=147.572

Sp

MakcuMan MOMEHTKE COMKEC KEJIETIH ChIH/BIK ChIpFaHay

Ry
8= =0.103
VR, + (2, +2y)?
Ko3FanTKpIIITHIH MaKcuMal MOMeHTi, HM
3.U,’
My = =352.646

2-wﬂ-(R1+\/R12 + (:1:1+:c'2)2)
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Mexanukanslk cunarramanbl M = f(s) ecentey yurin Kinocc ¢opmynacsin
KOJIJaHaMBbI3, skoHe ecenTeyai Mathcad 6armapiamacer 6oiibiaia 50, 40, 30 sxone 15
['11 KUUTIKTEp YIIIH KYprizemis.

50 ' xuiTiK Ke31HAer1 Tabu,u MEXaHUKaJbIK CHIIATTaMaHbl ecenten rpadurin
ChI3aMbI3

5:=0,0.0001..1
u{s) =g [1 —s]

2.-M,-5.-53-{14+a-s
MD{S]:: k" Ck ( .E)

5 +8,  +2:a-5" 5

MYHJa — @ = % = 1.952.

2

» i
i

% = / ™ 2 " MD[S}

T 105 140 175 210 245 280 ik GBS0 38N

Cypem 1. Tabuzu mexanuxkanvlx cunammama.

Kuinikri perrey 3aHabuibirel  U/f=const Oosran ke3meri  aCHHXPOHIBI
KO3FAITKBIIITBIH MeXaHUKaIbIK cunarramanapbin 40, 30, 15 ' xuimikTep yiniH
€CeIITeI IPabIMKTEPIH TYPFbI3aMBbI3.

40 'y KUK YIOH

T Fi
Lyq = f =l T'yy = f =1 Ui_m::k'fu:
e [
2-?]'1-
wm::—'f“:u:
p
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s,+=0,0.0001..1
| (SI:I =Wy '{1 '31) i

2-My, -8y -8+ {] +|1-s,":|

Mp, (8,) =
m{ l} S|2+S*I? +2!E!Sk|2!31
30 ' kMK yIIiH
_rcm.:ﬁ.zc:u.zm Om; T'ppe= J;” »2'3=0.385 Om: Ugy:=k-f1,=132 B;
2eqre
um:“Tf“’zgd.zas pan/c;
RI
Sppi= 2 =0.166 ;
\/ng +(-'1'12+-T;22)2
3.Ugy”
E'U[E' (R]_ + UR] + {1124—1’22)2 )
15 ' yinia
Ila::fﬂ.g:‘::ﬂ_]_zs Om; '.'!:’23 = f13 -I’zzﬂ.]gi O;

U‘?}ﬁ ==k-fm =ﬁﬁ B

2' -
wegi= T3 _ g7 104
p
R, _
Spg= =0.289 pan/c;
\‘{Rl.z +(I]_3 +I’23)2
3.Ugy?
Myz:= =2928.171 Hu;

) 2. Nm*(HI-F \u’fﬁf +(z13+7'23) )
57:=0,0.0001..1

Wy (33) =g (l — 53)

My, (33}:2 E-Mﬂosﬁoss-(l +ﬂ-sk3}

2 2 2
83" 483" +2eaesy” -8y
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w(s) 1

161

i)

Cypem 2. Bepineen scuinikmepoiy MeXaHuKaIblK CUNAMMAaManiapbol.

Kopoimuvinow.

Kpickama TYWBIKTaIFAaH POTOPIBI ACHHXPOHIBI KO3FAITKBIIITHIH OPTYPJIi
KUUTIKTEp  YIIIH  TYPFBI3bUIFAH  MEXAaHUKAJIBIK  CUIATTaMajapblHaH, JKHULIIK
TOMEHJICTCH Ke3/I¢ MEXAHWKAJIBIK CHUIaTTaMaldapJblH TOMEH Kapall BIFbICATBIHBIH
KOpeMi3, jKoHe Oy Ke3le MaKCHMMal MOMEHTTIH MoHize aszasapl. byn U/f=const
3aHABUIBIKA COMKEC JKHUIIKTI PETTEreH Ke3JAe MaKCHMMal MOMEHTTIH HOMHHAI
MOMEHTKE KAThIHACBIMEH aHBIKTAJIATBIH KO3FAITKBIIITBIH AaCKbIH KYKTEMEIIK
KaONEeTTUTITIHIH ~ TeMeHjaeyiHe okeiemi. OHBIH  calapblHAH  MEXaHHKAJBIK
CHUITATTAMaHbIH KaTaHJBLIFBI adasibl, OJ TOMEHT1 JKHUIIK KE31HIE KO3FaJITKBIIITAFbI
IIBIFBIHHBIH ~ ©CYIHE OKeJe/l, COHJai-aK acKbIH JKYKTEMENK KaOUIeTTUIIKTIH
azailyplHaH CEHIMJII JKYMBIC 1CTE€y MYMKIHIITT TOMEHEH/ I, aJl HOJTre aKbIH KUK
KE31H/1¢ KO3FAITKBIII MYJIJIEM KYMBIC i1CTeH aiMaybl MyMKiH.

IMaiinananplLIrad dgedueTrTep

1 Mockanenko B.B. Onextpuyeckuii npuBog — M.: Mznarensckuil 1EeHTp
«Axanemus», 2009. — 368 c.

2 CucreMbl  ympaBi€HUS  ACMHXPOHHBIX  YaCTOTHO-PETYJIHPYEMBIX
aeKTpornpuBoAoB: yueOHoe mocodue / O.I1. Manbuera, JI.C. Yayr, H.B. Kosun;
TomMCKMM TOIUTEXHUYECKUM yHUBepcuTeT. — ToMmck: HM3marensctBo Tomckoro
MOJINTEXHUYECKOTO yHUBepcuteTa, 2011. —476 c.

3 OnTuManbHOE YacTOTHOE YIIPABJICHHWE ACHUHXPOHHBIM 3JIEKTPOIIPUBOIOM:
Yuebuuk / ITox. pen. P.T. Ilpeiinep, F0.A. JImurpucako. Kumunes «llltuanmay,
1982. — 225 c.
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FTAMP 29.29.01

MONEKYNANDBIK ®USUKAHDbIH, KYHOENIKTI
OMIPAETI POJII

A. Hlankapxan, M. opin, K. Hlspinxan

Cmyoenmmep, Kazax yimmuix Kbl30ap ne0o2o2ukaivly ynusepcumemi, Aimamol K.

I''M. Huican

HKemexwi, Kazax yimmulk Kbl30ap nedo2o2ukaivlk yHueepcumemi, Aimamsl K.

byn makanmana molekynanblK (U3MKAHBIH HET137€pl, OHBIH TApUXU JaMyhl,
3epTTey oICcTepl (CTATUCTUKAIBIK >KOHE TEPMOJIUHAMHUKAIIBIK) MKOHE KYHJIETIKTI
eMipJieri KepiHicTepl KapacThlpbluiraH. ABTopiap Iud@ys3usi, OpOyHIBIK KO3FaJbIC,
arperarThlK KYWIEepIiH e3repyl, aare3usi, >KbUTYJIbIK KEHEI0 CUSKThI KYObUIBICTAPIbI
MOJIEKYJAIbIK-KUHETUKAIBIK ~ TEOpUsi  TYpPFbICBIHAH  TyciHaipeni. CoHpaii-ak
(bU3MKaHBIH SKAINbl POJIIHE TOKTAJBIMN, SJEKTP KypalJaphl, CIOPT, OailiaHbIC
Kydernepli MEH aJaMHbIH KYHJIENIKTI KO3FajbICTapbl (IM3MKAJbIK 3aHJapFa
HET13/ICJITeHIH MBICAJIJTAPMEH JIaJETACH 1.

Tyiiin ce30ep: MOIEKyNanblK (PU3MKA, CTATUCTUKAIBIK ofic, nuddysus,
OpOYHIBIK KO3FAIIBIC, AT e3Hs.

MonekynanelK (PU3MKaHBIH ~ajFalliKpl KaJdblITaCKaH OeJliMi  ra3aapbIH
KHHETUKAJIBIK TEOPHSICHl OonaThiH. ['a3blH KUHETHKAIBIK TEOPHUSCHIHBIH TapUXBI
koHe ['pemmsman Oacramaapl. Con ke3zae rpek ¢unocodprapsr Jemoxput (470—460
x.0.F.1.) meH Onukyp (341-270 k. 0.F.4.) 3aTThIH aTOMJIBIK TEOPHUSACHIHBIH HETI31H
KaJlaraH, an keuiHipek Oyn Tteopusinbl aambliTKad Jlykpeuuid (Tut Jlykpeumii Kap.
«3artapablH Taburatbl Typaib». 95-55 x.0.r.1.). MolekynanapJblH opeKeTTeCyl
TypaJibl ajJFamiKel Ke3KapacTap OCTTIK KYOBLIBICTAPBIHBIH TCOPHUSICHIH KYPACThIpyaa
namu OacraraH. byn KyObuibicTapbl 3eprrereH raneivaap A. Kaepo, I1. Jlannac, C.
Ilyaccon, K. Taycc, HOx.Y. I'm66c, U.C. I'pomexo koHe T.06. MosekynanbiK
¢dbu3uKaHbIH JkaHa ngamy noyipi XX racelpabiH OacbiHaH Oactanajgbl. BpoyHIBIK
KO3FAJIBICTBl 3€PTTEY HOTHKEICPIMEH MOJICKYJIaJapAblH HAKTBUIBIFBI JOJICIICHII.
DkcnepuMeHTTIK 3epTTeyiepre 30p yiec kockan JK.b. Ileppen men T. CBenbepr, an
TEOPHSUIBIK JKarbiHaH A. DitHmTeH MeH M. CMOITyXOBCKUIIIH 3epTTEyIepl jKaTa bl
[1].

Monekynanbik (u3uka 3arTapAblH (QU3HKAIBIK KACHETTEPIH OJIAPABIH 1IIKi
KYPBUIBICHI, OHBI KYpPaWThIH OOJIIEKTEPIIH KO3FaJbIiChl MEH e3apa ocepliecyiepi
TYpPFBICBIHAH 3epTTeiai. COHIBIKTAaH, O 3aT KYPBUIBIMBIHBIH TEOPHUSICHIMEH THIFBI3
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O0aliIaHBICTBI  KOHE OHBIH HETI3IHAE, KONTereH ToxXipuOenik QakTiiepMeH
TONENEHTeH, 3aTTap KYPbUIBICHIHBIH — MOJEKYIAIbIK-KUHETUKAIBIK ~ TEOPHUSICHI
*Kartanapl. bynm Teopus OoiblHIIA OapiibIK JACHENEp ©Te Killl OeeKTepicH,
MoJIeKyJlajgap MEH aTomiaapjaH Kypayiajasl. Onap >KbUIyJbIK KO3FaJIbIC JIET aTajfaH
Y31iKci3, OerbepekeT, peTci3 Ko3raiabicTa 60Jaasl. Mosekyna — 3aTThlH (PU3HKAIIBIK
KACHETIH CaKTal aylaThlH €H Kili Oesiek. Taburarra Ke3JeceTiH 3aTTap ajyaH TypJi
KOHE, COFaH COWKeC, OJIapAbl KYPAWTBHIH MOJIEKyJamap Aa opTypai. Moiekynanap
aToMmapAaH Kypajaabl, MbBICAJTbI, CYIbIH MOJEKYJIAachl OTTEKTiH Oip aToMbl MEH
CYTEKTiH €Ki aTOMbIHaH Ty3iremi [2].

Monekynanslk (Qu3uka X0HE TEPMOAMHAMHMKA OTE KON MOJIeKyjlalap MeH
aToOMJapJaH TYpaTblH JCHEJEpJeri MaKpOCKOMMSUIBIK YPIICTepai 3epTTEUTIH
¢busukanby O0emiMi. MakpOCKOMUANBIK YPAICTEP/Il 3epTTey YIIIH CcamalblK >KaFblHAH
alpIpMalIbUIBIFBl  0ap, Oipak OipiH-OIpl TOJIBIKTHIPATBIH CTATUCTUKAJIBIK JKOHE
TEPMOJIMHAMUKAJIBIK SJICTEp TNaijanaHblIaabl. BipiHIIICT MOJIEKYJa-KUHETUKAIBIK
TEOpHUsIFa, EKIHIIICI TePMOAMHAMUKAFa HET13/IEJITEH.

CTaTUCTUKANBIK OJIC  BIKTUMAIJBIK TEOPUACHI JKOHE MAaTEMaTHKAJBIK
CTaTUCTHKara HerizaenreH. Ke3 KeinreH yakbIT ME3€TIHJErT MHUKpomapaMmerplepi,
KOOpAMHATaJaphbl Ke3JeHCOK OOJIeKTEpaiH KO3FalbIChiHAa Oenriai Oip 3aHIBLIBIK
O0ap. Mpbicanbl, ra3gapiarbl MOJEKyJajap TeMIlepaTrypara TOyesal KbUITaMIbIKTap
MKOHE KbUTYJIBIK KO3FaJIbICTBIH YHEPTUsIapbl OoMbIHIIA yaecTipiienl. CTaTUCTUKAIBIK
OMICTI KOJIJAHBII MAaKPOCKOMMSUIBIK KXYWEHIH (PU3MKAJIbIK KaCHUETTEPIH 3€pTTEUTIH
TEOPHSUIBIK (PHU3MKAHBIH 06J1IMI CTATUCTUKAIIBIK (PU3MKA JIET aTanaibl.

TepMoauHAMUKANBIK ~ OIC, KapacTBIPBUIBII  OTHIpFAaH  MaKPOCKOMHSIIBIK
KYHEIeT1 SHepTusIapIblH TYpJeHY, Tapally MeJIepi 3aHIbIIBIKTapbIH, CHIPTKBI 9Cep
Tanjgaynap skacay, (PU3MKaiIblK KacHUETTEplH 3epTTeial. O31HIH Heri3iHe KeJeTiH
TEOPHSUIBIK (PU3MKaHBIH 06J1iMI TepMOAMHAMUKA JIET aTajblll, OJI TIKIPUOE KY31HEe
JIOJIENICHTeH TePMOAMHAMUKAHBIH O1piHIII KoHE eKiHII, (KeHIHIpEeK YIIHII) HeT13T1
Karuganapbl Heri3iHae kacanraH. O MaTepUsiHbIH aTOMJBIK KYPBUIBICHI apKbLIBI
3epTTeyal KoimanOai, neHenepiH pU3UKaIbIK KacueTTepl Typasibl aKmapaTThl 11IKi
SHEPTUSIIAP/IBI, KBUTYJIBIK KO3FAJIBICTAP/IbI CUIIATTAUTHIH TTapaMeTpIIepaiH MOHAECPIH
enmeial. MyHaii MaKpOCKOMUSUTBIK JKYHe, TEPMOJIMHAMUKAJIBIK KYHUE JET aTaliajbl.
TepmoarHaAMUKaIBIK KYHEHIH KYHIH CUIATTAUTBIH napameTpiep/i,
TEPMOJMHAMUKAIBIK TapaMeTpiep HeMece Kyd mapaMeTpiiepi Jem aTaiJibl.
TepMoauHaMUKaHBIH ~HETI3T1 MapaMeTpiepiHe KbIChIM, KOJIeM, TeMIeparypa,
KOHIICHTpAIUs )KoHEe OacKanap >KaTKbI3bUIaab [3].

Duszuranvly KyHOeiKmi emipoe2i poii.

®uzuka (rpekiie «puzuc — TaOWFAT») — MATEPUSHBIH KYPBUIBICI MEH
KAaCHETTEPiH >KOHE OHBIH KO3FAJBICTAPBIH, TAOWFAT KYOBUIBICTAPBIHBIH KapamnanibiM,
COHBIMEH KaTap €H almblJlaMa 3aH/IbUTBIKTAPbIH 3€PTTEUTIH FHUTbIM. DU3HUKA YFBIMBI
MEH OHBIH 3aHJapbl — OYKIT TaOWFAaTTaHy FHUIBIMIAPBIHBIH HETI31HE KaJlaHFaH.
®du3nka AN FRUIBIMAAP Callachl OOJIBIN TaObUIAIbI, COHJBIKTAH TAOUFATTHIH CaHMEH
OeitHeneyre OonaThlH  3aHABUIBIKTapbIH  3epTTeiimi. Kynmemikti ewmipme 613
OailkaMalThIH KONITETCH dPEKETTEePiH HeTi31H e (hu3uKa KaThip [4].
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Ke3 kenreH agaMHBIH KYHICTIKTI 6MIP1 JIEKTP KYpaJIJIapbIHChI3 MYMKIH €MecC.
Yiineri TOHa3bITKBIIITAH OacTall, Kip >KyFbII MallMHaFa, OWHEK MEH MIaHCOPFBIIIKA
JEUIHT1 KYPBUIFbLIAPABIH OapJibIFbl JIEKTP SHEPIHUSCHIH MaljaiaHbll, (PU3MKaHBIH
KapamnaibIM 3aHJIbUIBIKTApbl HET131HAE >KYMBIC icTell. Mbicanbl, TOHA3BITKBIIITHIH
KYMBICHI TEpMOJMHAMHUKA 3aHJapblHA, all Kip KYFbIII MAIIWHAHBIH >KYMBICHI
MeXaHHUKa MEH AJICKTpOJAMHAMUKA 3aHaapbiHa cyiieHeal. KyHaemikTi eMipaeri 3JIeKTp
mamMaapbl — OJJEKTP TOTHIHBIH METalgap apKbUIbl OTyiHAer: (pU3MKaIbIK
KYOBLIBICTAp/IbIH HAaKTHl KepiHici. binim Oepy Oarmapiamanapsl aschiHna (U3HKAHBI
OKBITY  OapbhICBIHIA TYpPakKThl TOK 3aHAApPbIH, (U3UKAIBIK  IIaMaliapablH
aHBIKTaMaJlapblH MEHrepy CTyJIEHTTepre ajblHFAaH OUNIMII KYHAETIKTI eMipe
KoJaHyFa MyMKiHIIK Oepeni. CoHbIMEH Katap, 3JEKTP SHEPTUSCHIH YHEMJIEY JKOHE
OHBI YTHIM/IBI MTal1asiaHy J1a (PU3UKAIBIK 3aHIAPIbl AYPHIC TYCIHYII KQKET €TE/Il.

CHopTThIK OWBIHAAP MEH KATThIFyJIapAblH KOMIIUIriHAEe (U3HKa 3aHAapbl
allkblH ~ KepiHenml.  Mpicanbl, (QyrOom  MOOBIHBIH ~ YIIy  TPaCKTOPHSICHI,
0acKeTOOJIIIBIHBIH JONTHI CEO0ETKE JIAKTHIPYbl, TEHHUC JOOBIHBIH TOpPJAH CEKIpyl —
MYHBIH 00pi MEXaHMKaHbIH, aTam alTKaHAa, OaJUTMCTUKAHBIH KapamaibiM
3aHJBUIBIKTapbiHA OarbiHaAbl. JIONTHIH aWHaIybl OHBIH YIIY TPacKTOPUSICHIH
e3reprtirn, Marayc 3¢ dekTici Jien aTaiaTblH KYObUIBICTHI TyAbIpaabl. JKy3y Ke3iHaeri
CYJZIbIH KEJIEPTICIH *EHY, IIaHFBIMEH ChIpFaHay Ke3lHJerl YHKeIic KYIIIHIH a3arobl,
Beniocuriel Te0y Ke3iHJerl Teme-TeHIIK MeH alHalIMallbl KO3FaJIbIC — (PU3HUKAJIBIK
VFBIMJIAPJIbIH, CIIOPTTaFbl TiKeNed KepiHici. TinTi AONTHIH KATThUIBIFBI MEH OHBIH
MMITYJIbCl apachlHaFbl OalIaHbICTHI OLTY CHOPTUIbIFA THIMJI TEXHUKAaHbI TaHIAyFa
KemekTeceni [5].

AnmaMaapablH ©H KapamailbiM KO3FaJbICTAPBIHBIH 631 (U3MKa 3aHgapbiHa
OarbiHanbl. JKasty >xypy Ke3iHae Oi3aiH ar3ambi3 HBIOTOHHBIH YIIIHII 3aHBIH
MpaKkTUKaa KOJJaHa bl 9CEp €Ty KYIIiHE KapChl acep €Ty Kyl TeH Oojajsl. SrHu,
013 Kepre Kapad KymI TycipreHue, kep 01311 TeH KymimneH kepi utepeni. Cekiprexn
Ke3ze OI3/IH asFbIMbI3JIaFbl OYJIIIBIKSTTEPAIH CEePIMHAUIT, ayaHbIH KeIeprici,
KEPJIH TapThUIBIC KYI1 — OapiabiFbl Oipre ocep ereni. OpbIHIBIKTa OTHIPFAH Ke3/eTi
Tere-TeHIK, )XYK KoTepy Ke31HJErl aybIpJbIK IIEHTPIHIH aybICYyhl Ja MEXaHUKAJIBIK
3aHABUIBIKTapFa OarbIiHAIbl. byl KapamaiipiM MbIcaiaap (GU3WKaHBIH ajlaM eMIpiHiH
Op COTIMEH acTachlll KaTKaHbIH KOPCETE/I.

Kazipri yakpiTTa agamaapablH Oip-OipiMeH OaillaHBICHI, FaIaMTOpP Keici,
ysIbl TenmeoHmap MEH CITyTHUKTIK KYHEIEePAiH KYMBICHI JIEKTPOMArHETU3M JKOHE
onTHKa 3aHaapbiHa HerizaenreH. Kynnenikri emipae 613 Wi-Fi (2.4 I'T xone 5 I'T'1y
KuUUTiKTepl), ysuibl Oainaneic (1900-2200 MI'm) >xoHE TIOTI MHUKPOTOJIKBIHJIBI
MeImTEp/Ie IJICKTPOMATHUTTIK COyJelepIi KojaaHambi3. ONTHUKAIBIK OaiaaHbIC
KyhenepiHiH (U3MKAIBIK HET13/Iepl TalIIbIKThI-ONTUKAJIBIK KEIUICPIIH JaMybIHa
#oJ1 aiThl. XKapThutail eTKi3rimTep (pU3MKACBIH 3€pTTEy MPOLIECCOPap MEH Kalbl
YUNTEPIHIH KYMBICBIH TYCIHYre MyMKIiHAIK Oepemi, Oyn o3 keseringe Oykin IT-
WH/TyCTPUSHBIH HET131 OOJIBIN Ta0bUIa kI [6].
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Monekynanvix ¢puzuxanvly KyHoenikmi emipoeci poii.

Monekynanblk (U3MKa MOJEKyJIalapiblH KYPbUIBIMBIH, KO3FaJbICHIH KOHE
e3apa OpPEKETTEeCYIH 3epTTel/Il, OYJI KYHJEIKTI eMipAeri KonTereH KyObUIbICTapAbIH
FBUIBIMU HET131H Kajaijbl. ApHaiibl KaOJbIKChI3-aK Oyiany, nu(dy3us, KbUTYIbIK
AKoHE OpPOYHIIBIK KO3FaJbIC, KYFYy CHSKTBI MOJICKYJAJBIK MPOLECTEPl KYHIETIKTI
emipje Oaitkayra OoJasbl.

Jughghy3zusa: 1miaiira KaHT caliFaH a HEMECE ac YHUIeH TapajFaH TaFaMHBIH HiCIH
Ce3reHjie, MOJICKYJIbIK (U3UKAHBIH MaHBI3ABl KYOBUIBICBI — UM Y3USTHBI
OaiikaitmbI3. Byt 6ip 3aTThIH MoOJIeKyJIalapblHBIH €KIHII 3aTThIH MOJIEKYJIaJapbIHbIH
apacelHa eHy Tmporeci. bi3 MyHB Ta3gapna, SFHU OTIpAiH Uici Oenmere Te3
TapanyblHaa, CYHBIKTAp/Ia, SFHU IIaiiFa CaJbIHFaH KAHTTHIH €pYiHJIe HEeMece KaifHar
KaTKaH COPIAHBIH TY3AaHYbIHAA, JKOHE TINTI KaTThl JICHEJEpAe, MBICAJIBI
MeTalapAbiH O0ip-0ipiHe jKaHACKaH Kepje apajiacybiHja OalkaiMbI3. by mpoiiecTiy
KBUTTAMIBIFBI TEMIIEpAaTypara TiKeJel OailIaHbICThl €KEHIH /1€ KYHJAENIKTI emipie
TEKCepe ajJaMbI3: BICTHIK I1aii]a KAHT CYbIKKA KaparaHja dJJieKai/1a Te3 epui.

Monekynanbik ¢u3nka OYJ1 3aTThIH arperarTblK KyWIepAiH ailblpMalibUTbIFbIH
MOJIEKYJIaJap IbIH OpHAJIacybl MEH KO3FAJIBICBIHBIH PETCi3/IiriMeH Tyciuaipeni. KaTte
JICHEeJIep/ie MOJIEKYJiajap THIFBI3 OpHANAChIll, TEK TepOeric jKacailbl, COHJIBIKTaH
JIeHE 03 MilIHIH cakTaiabl. CyHbIKTapa MOJICKYJajap ojjieKaiiia epKiH KO3Faiabl,
Oy oJilapra aKKBIIITHIK KacHUeT Oepim, BIABICTHIH MIIIHIH KaObUIgayFa MYMKIHIIK
oepeni. ['aznapaa Molsiekynanap peTci3 opl KblUIJlaM KO3Faiajbl, OCBIHBIH apKACBhIH]IA
oJlap OepuireH OapiblK KEHICTIKTI TOAThIpaAbl. bys 0i3re TOHA3BITKBIIITAFBI CYAbIH
My3fa aiHalyblH HEMece UIailHeKTIH KalHaraH Ke3[ae cy OyblHa alHayblH
TYCIHAIPYTe KOMEKTECE/II.

Kyzy (aoee3us): Oyn — opTYpial 3aTTapiblH MOJICKYJaJlapbl apachbIHAFbI
TapThUIbIC KyIi. Erep cyibIK MOieKyIanapblHbIH Oip-OipiHE TapThUIYbl KATTHI JACHE
MOJIEKYJIaJapblHa TaPTHLTYbIHAH dJICI3 00JIca, CYHBIK COJI 3aTKa KYFajbl. MbIcaibl, Cy
Ta3a IIBIHBIFA JKaKChl KYFaJbl, al ChIHAIl IIbIHBIFA KyKnauael. KepiciHmie, erep
CYMBIK MOJIEKYJIJIApBIHBIH ©3apa TaPTHUIBICHI KYIITIPEK 00JIca, OJ1 KYKIaIbl.

CoHBIMEH KaTap, «KBLUTYJIBIK KO3FAJIBICY JIETl aTajaThiH KYObUIbIC Ta 6ap. by
OeIIeKTePIiH Y3A1KCI3 KOHE peTci3 KOo3Falbichl. JIeHeH1 KbI3JbIpFaH CalblH OHBIH
MOJICKYJIaJIapbIHBIH ~ KO3FAJy JKbUINAMJIBIFBI  apTajbsl. TypmbicTa 013 OyHBI
TEPMOMETP/IIH OaraHaChl KOTEPUITeHIe HEMECE METAJLI OOJIIEKTEPAIH KbI3FaH Ke3/1e
KEHEWIN, CybIFaHJa ChIFbUIATBIHBIH OaliKaraHga kepewmis. bydl mnpuHUOMN TINTI
TaraMJIbl MUKPOTOJIKBIH/IBI TIEIITE KbI3IBIPY/IbIH Ja HEeri31 O0JIbIN TaObLIaIbI.

Taburarra MoJIeKyJalapJblH PETCI3 KO3FalbICHIHBIH Tarbl Olp KepiHiCl —
OpOYHIBIK KO3FaibiC. byl — cyibIKTa HeMece ra3ja KalKbIll KYPIeH YCakK KaTThl
OeJImeKTepAiH CYHBIK HEMece ra3 MOJICKYJaJapbIHBIH COKKBUIAPBIHBIH OCEpiHEH
OelibepexeT Ko3Fallybl. Byn KyOBLIBICTBI ajifaill peT arbUIIbIH OoTaHuri Pobept
bpoyn Oatikaran. On cymarbl TyJ TO3aHIApbIHBIH YHEMI KO3FajabICTa OOJIATHIHBIH
Kopin, OV KO3FaIbICTBIH ce0eOiH TyciHaipe anmarad. Kelinipek AmnsOept
OiHIITEeHH OYJ1 KYOBUTBICTBIH TEOPHSICHIH Kacall, OHbIH MOJIEKYIaTIapAblH KbLTYJIBIK
KO3FaJIBICBIHBIH TIKEJICH caapbl eKeHiH gaienaenl [7].
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MonekynanblK (pu3rKa MEH Kalambl (PU3MKa FHUIBIMBI aJaM ©MIpiHIH OapJibIK
cajajapbIMEH THIFBI3 OalJIaHBICTHI €KeH1 Oalikanaapl. KyHIeniKkTi eMipie Ke3eceTiH
KONTEeTreH KYOBLIBICTAPIBIH HETi3iHAEe (QU3MKAIBIK 3aHIap JKaThIp. AJamaapabliH
KO3FAJIBICH, TYPMBICTBIK TEXHUKAJIAPIBIH JKYMBICHI, OaillaHbIC  Kypaaaphl,
CTHIOPTTAFbI OPEKETTED, JKBUTY aJIMacy MEH JJICKTp SHEPTHUSCHIH Maiganany — OapiIbIFbl
(bu3rKa 3aHIBUTBIKTAPBI APKBLIBI TYCIHAIPUICI].

CoHbIMeH KaTap, MOJEKYIAIbIK (PU3UKa 3aTTap/IbIH 11Kl KYPBUIBICHIH 3€pPTTEY
apKpUIbl TAaOWFATTaFbl KOITEreH MPOLECTEPIH MOHIH allyFa MYMKIHAIK Oepei.
Hubdysus, Oynany, KbUTYJBIK KO3FalbIC, arperaTrThK KYHJIEPIIH ©3Tepyl CHSKTHI
KYOBUIBICTApIbl KYHIETIKTI emipae >kui kesfecTipeMi3. OcblHAal mpouecTepl
FBUTBIMH TYPFBIIAH TYCIHY aJaMHBIH KOpPIIIaFaH OpTara JereH Ko3KapachlH KCHEUTI,
(bu3MKaHBIH ©Miperi MaHbI3bIH TEPEHIPEK YFBIHYFa KOMEKTECE/].

byriari TaHma TEXHOJIOTHSHBIH KapKbIHABI JaMybl Ja (U3UKa FHUIBIMBIMCH
Tikene OainanbicThl. COHNBIKTaH (DU3MKAHBI TEK TEOPHUSJIBIK MOH PETIHIE eMec,
eMipJie YHEMI KOJIJaHBUIATBIH MaHbI3/bl FHUIBIM CajlaChl PETIHJIE KapacThIPy KaxeT.
Ou3uKanbK OUTIM aJJaMHBIH JIOTUKAJIBIK OMJIAybIH JIAMBITHIN KaHA KOWMaii, TEXHUKa
MEH FBUIBIMHBIH JlaMyblHa OcHimMienyre MyMKiHIIK Oepemi. OcblFaH OalIaHBICTHI
MOJICKYJIANBIK (PU3MKAHBIH KYHJCTIKTI OMIpPJEri pojiiH 3epTTey Kazipri KoFaM YIIiH
©3€KT1 9p1 MaHbI3/Ibl TAKBIPHIITAPIBIH Oip1 OOJBIM TAOBLIA B,
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FTAMP 14.07.07

STEM TEXHO/IOTUACHI HEM3IHAE AHbIKTA/IFAH
WUHTErPANAbI OKbITYAbIH, TUIMAI

M.K. Hypaobaii

Loxmopanm, O. JKanibexoe amvinoazvt Oymycmik Kazaxcman neoazoeuxkanslk,
yHusepcumemi, [llvivkenm K.

I'.0. KermicoaeBa

11.2.x, ©. JKonibexos amvinoaevt Oymycmik Kazaxcman nedazo2uxanbiy yHueepcumemi,
Hlvimxenm K.

I''A. TorukoBa
PhD, M. Ayezo6 amuvinoazer Oymycmix Kazaxcman ynuseepcumemi, ILllvimxenm K.

byn 3eprrey opra MeEKTeNTe aHBIKTAIFaH WHTETpal VFeIMBIH STEM-
TEXHOJIOTHSUIAp HETI31HAE OKBITYIbIH THUIMIUIIIH aHBIKTayFa OarbITTaJFaH.
3eprreyain Makcatbl — STEM-Tocinin uHTErpan YFeIMbIH MEHTEePTYE KOJIIaHyIbIH
OKYIIBUIAPJBIH TOHJIK OUIIM canacblHa, KOHIENTYaJAbIK TYCIHITIHE »OHE OKY
MOTHBAIIUSICHIHA acepiH SMITUPUKAIBIK TYpFbIIA Oaraiay. 3eprrey
KBa3WAIKCIIEPUMEHTTIK JM3aiH HETi3iHAe KXYprizimai. DkcrnepuMeHTTik Ton STEM-
OarmaplianfaH OKBITY OJICIMEH, ai Oakpuiay TOOBI JIOCTYpPJI OKBITY OJICIMEH
okbITUIABI.  Hotmwkenmep  STEM-tociminiH  OKymbUIapAblH —~— MaTEMaTHUKAJBIK
VFBIMJIAPJIBI TYCIHY JCHTCHIH JKOHE MPAKTUKAIBIK KOJIIaHy KaOlJIeTiH alTapibIKTan
apTTHIPATBIHBIH KOPCETTI.

Tyiiin ce30ep: STEM-6inim Oepy, aHBIKTAJFaH WHTErpaji, MaTEMaTHUKaHbI
OKBITY, MOJIETIBJICY, (DYHKIIMOHAABIK CayaTThUIBIK, OpTa O1TiM.

Kazipri 6imiM 0Oepy >KyHeciHA€ OKYIIbUIAPAbIH TEK TEOPHSUIBIK OLTIMIL
MEHTepy1 )KETKITIKC13 00bIN TabbLIa kI, 0aCThl Ha3ap OJapAbIH ajifaH OLTIMIH HAKTHI
OMIPJIIK >KardasTTapja KoJJlaHy KaOlleTiH JaMbITyra aynapsutyaa. Ocbkl Typrblaa
MaTeMaTUKaHbl OKBITYyJa, oCipece aHBIKTAIFaH WHTErpaJl CHAKTHI  KypJeml
VFBIMJIAPJIbI MEHTEPTY/IC, AOCTYPIIl aOCTPAKTUII TOCUIAEP OKYIIbLIAp YIIH KUBIHBIK
TYABIPAJIbIL.

AHBIKTaIFaH ~HWHTETpPAJ  VFBIMBI  MATEMATUKAIBIK  TalJayAblH  HETI3T1
ANIEMEHTTEpIHIH Oipi 0o0Ja OTBIPHIN, (U3NKA, WHKCHEPHS, IKOHOMHKA CHSKTHI
cajanap/ia KeHiHEH KOJIIaHbLIaAbl. Anaiiga MEeKTel TaKipudecinae Oy YFbIM KoOiHe
dbopMalbIbl  €cenTey aNTOPUTMICPl JEHreHiHJe KapacThIpbUIaabl, OYJI OHBIH
KOJITaHOAJIBI MOHIH TOJIBIK AIlIITai/IbI.
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STEM-6inim 6epy (Science, Technology, Engineering, Mathematics) okeiTyna
MOHAPAIBIK MHTErPallUsIHbl KAMTAMAachl3 €T€ OTBIPHIN, MAaTEMATUKAIIBIK YFbIMAAPIbI
HaKThl OMIPJIIK KOHTEKCTTe MeEHrepyre MyMKiHIIK Oepeni. Conubiktan STEM-
TOCUTIH aHBIKTAIFaH MHTErPaj/ibl OKBITYa KOJIJJAaHY ©3€KTI FhUIBIMU-TIEArOTUKAIIBIK
Macesie 00BN TaObLIaIbI.

STEM-6imim  Oepy Kasipri IEIaroruKajblK 3epTTeyJep/ie  OKBITYIbIH
MHTETPATUBTI MOJEIIH KaJbINTACTBHIpyFa OarbITTajJFaH HETri3ri OarbITTapiablH Oipi
peTiHIe KapacThIpbUIaAbl. bysm TocUImiH 0acTbl €peKIIeNirt — KapaTbUIBICTaHy
FRUIBIMIAPBI MEH MaTeMaTHUKaHbl WHXKCHEPIIK >KOHE TEXHOJOTHSIIBIK KOHTEKCTE
OIpiKTipe OTBIpbIN, OUTIM amylIbUIApAbIH MPAKTUKAIBIK >KOHE 3€pTTEYIIUIIK
JaFabpUTapblH naMbiTy [1].

Honey, Pearson sxone Schweingruber STEM-6inmiM Oepymi OKyIIbLTIapabIH
HaKThI OMIPJIIK MACeJeNIep/Il ey KaOiIeTiH JaMbITyFa OarbITTalaFaH KemeHal 011iM
Oepy Mojiell peTiHAe CUMaTTaiIbl, MYH/Ia TIOHJEP apachbIHAAFbl IIeKapaiap MIapTThl
typae okoubutanel [2]. By Tocim Oimimai maccuBTI  KaObuigaygaH —OelceHi
KOHCTPYKIUsIJIayFa KOITyre Heri3 00Jabl.

MaremaTukadbl OKBITY KOHTEKCTIHAEe STEM TocumiHIH THIMIUIIT acipece
a0CTpaKTii  yFeIMIApJbl MEHrepyae aikpliH kepiHemi. English seprreynepinge
MaTEeMaTUKAJIBIK MOJIENBACY OKYIIbLIAPbIH KOHIENTYANbIK TYCIHITIH TEPEHIETIN,
OJIApJIbIH KYPJCIN JKyHelepai Tanfay KaOiaeTiH maMbITaThiHbl KepceTinreH [3]. by
ocipece aHBIKTAJIFaH WHTETPaJl CUSKTHI )KUHAKTAY KOHE ©3repic YFBIMIAPBIH OKBITY 1a
MaHBI3TBI.

Tall maremMaTuKanbIK YFBIMIAPIBI MEHIEpYJEri HETi3rl KHUBIHIBIK OJIap IbIH
(dbopMasiblibl KOHE BHU3yalbl TYCIHIKTEpP apachblHJarbl aJIIAKTHIKTA E€KEHIH aTar
oteni. COHIBIKTaH BU3yalHM3allds >KOHE HAKThl KOHTEKCT KOJJIaHy KOTHHTHBTIK
KYKTEMEHI1 a3aiThII, YFBIMIBI MEHIepY i )KeHiaereai [4].

Blum xome Leil MaremaTHKanbIK MOACIBACYAI  IIBIHAKWBI ~ OMIPIIK
Kargainapapl  opManHM3anMsiay IpoIeci PeTiHAEC KapacThIPhIN, OHBIH OiIiM
aNTyIIbLIApIbIH JKOFaphbl aeHrein oinay kadizerrepin (HOTS) nambiTynarsl pestiH
epekiie aran eteni [5]. byn STEM-tocinaiH TEOPHSUIBIK HETi3aepiHiH Oipi OO0JIbIM
TaObLUIAIBI.

Kaszipri A QPITBIK re1aroruKaaa JTUHAMUKAJIBIK MaTEeMaTUKAJIBIK
oarmapnamanap (GeoGebra, Desmos) kenineH KoimaHbuiaabl. Ruthven skyprisren
3epTreysiep HUQGPIbIK KypaiaapAbl KOJAAHY OKYIIbLIAPIbIH KEHICTIKTIK OMIayblH
*oHE QYHKIMSIIBIK TYCIHIKTEPIH alTapJIbIKTall JKaKcapTaThIHBIH KepceTeni [6].

KoHcTpykTuBuCTiK OKBITY Teopusicel (Piaget, Bruner) Oimim amymibiHbIH
OeJICeH/Il TaHBIMJBIK OPEKETI apKbUIbl OUTIMII «KYPaCTBIPYbIH» Heriznenal. by
STEM-okpITy16IH PuI0COPUSAIBIK HETI3IMEH Coilikec Kenenai, ce0ell OKyIIbl JalbIiH
OUTIM/TI alIMal/Ibl, OHBI TOKIPHOE aPKBUIBI 631 KAIBIITACTHIPAIB [7].

KazakcTanabIK FRUTBIMU €HOCKTEP/IC /1€ MATEMATHKAHBI OKBITYa TIPAKTUKAIIBIK
OaFbITTHI KYIICUTY Maceeci ©3€KTi OOJIbIN TaObUIa bl OO IIFaIieBa MaTEMATUKAIIBIK
OUTIMHIH ©MIpMEH OailIaHBICBIH  apTTBIPy  OKYHIbUIAPABIH  (yHKIIMOHAIBIK
cayaTTBUIBIFBIH JaMBITYIBIH HET13r1 MapThl eKeHiH atan eTei [8].
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Tanganran FBUIBIMM  9eOueTTepal  kemieHal capantay  STEM-tocin,
MaTEMaTUKAJIBIK MOJIENIBJICY KOHE KOHTEKCTIK OKBITY 3JIE€MEHTTEPIH ©3apa KIPIKTIPY
O11iM Oepy yaepiCiHiH THIMIUIITIH alTapibIKTal apTThIpAaThIHBIH KOpceTe . ATanraH
MHTETPATUBTI TEAArOrdKaJIbIK MOJIENIb OKYIIBUIAPJBIH OKY KETICTIKTEePIHIH TEK
CaHJBIK KOPCETKIIITepIH >KaKCapThil KaHa KOoWMai, oJIapAblH MaTeMaTHUKaJbIK
OUTIMII MEHIepy camachlH, 9cipece KOHIENTyalJIbIK TYCIHY JCHICHIH enoyip
TEepPEHACTE/II.

Atan aWtkaama, STEM-Tocin oKy Ma3MyHBIH TIOHApaiblK OallaHBICTAp
HETI31H/Ie VYHWBIMIACTBIPA OTBHIPHIN, MAaTEMATHKAIBIK YFBIMAAPIBIH KOJAaHOAIBI
CUMNATHIH alllyFa MyMKIHJIK Oepesi. by okymsmapasie 61miMIl okmay Ghopmysianap
KYHecl peTiHIe eMeC, HAKThl OMIPJIK >KOHE FhUIBIMU-TEXHUKAIBIK MOCENeIepIi
HIenry1iH aMOe0ar Kypaisl peTiHae KaObUIAaybIHA XKaFai jkacaiIbl.

MaTteMaTuKaJIbIK MOJENbACY OYJ YAEpICTE HETI3rl IUIAAKTUKAIBIK Kypaj
peTiHJie KbI3MET aTKapajabl, ceOeOl OoJ IIbIHAWBI OMIPIIK  JKaFaanaapabl
MaTeMaTUKaJIbIK TIATe ayaapy, (QopManu3anusiiay >KOHE ajblHFaH HOTHKENIepl
MHTEpHpETALUsIIay CUSKTBI KYpJEidl KOTHUTUBTIK OPEKEeTTep/l KaMTuibl. MyHpaail
OpeKeTTep OKYIIbLIAPJBIH AHAIMTUKAIBIK OWIAybIH JIaMBITBINN, aOCTpPaKTLI
MaTEeMaTUKAJIBIK KYPbUIBIMIAP bl TYCIHYIH KEHIIICTE/II.

AJl KOHTEKCTIK OKBITY OUTIM Ma3MYHBIH OKYIIBIHBIH OMIpIIK TIKipuOeciMeH
OalJTAaHBICTRIPY APKBLIBI TAHBIMIBIK MPOIECTI MaFbIHAJAHABIPAABL. Byl TociT OKy
MOTHUBAIMSACHIH apTTHIPHITN, aOCTPAKTUI YFBIMAAPIbl HAKTBHI KAFAasTTap apKbLIbI
TYCIHJIIpYTe MYMKIHAIK Oepell, HOTHXXECIHAE OLIIM amylibUiapiblH KOTHUTHUBTIK
KYKTEMECI TOMEH/ICTI, OKY MaTepHABIHBIH MEHI€PLITY JICHI €1 )KOFapblIaiiIbl.

Ocel  ym  OaFbITTBIH ©3apa BIKNANIACYhl HOTIKECIHIE OKYIIbLIap TEK
dbopMasibibl  MaTeMATHKAJBIK OLTIMAl Hrepin KaHa Koilmail, OHBI opTYypii
MPaKTUKAIIBIK JKaFaaiiapa KoJiaHa ajlaTelH JeHreire kotepineni. lemek, STEM-
TOCUI, MAaTEeMaTHKAJBIK MOJIETBACY MKOHE KOHTEKCTIK OKBITYABIH HWHTETPAlUSICHI
OKYIIBIAPABIH a0CTPaKTUII MaTeMAaTUKAJIBIK OWMIIAybIH HAKThI, KOJAaHOAIBI >KOHE
(GYHKIIMOHAABIK JCHTeWre TpaHchopmalmsiayra MYMKIHAIK OepeTiH THIMIl
MeIarOTUKAJBIK KYHe PETIHAE KapacThIPhLIAIbI.

3epTTey KBa3MIKCIEPUMEHTTIK dJ[ICHAMA HETI31HIE YUBIMIACTHIPBULIBI KOHE
pre-test / post-test control group auzaiinel KomgaHeLIabl. by ausaiin STEM-tociimin
OKy HOTH)KEJIEpiHE 9oCepiH CaJbICThIpMaNIbl Typle Oarajnayra MYMKIHIIK Oepei.
DKCnepruMEeHT OapbhIChIHIA TOyeNci3 aitHbIManbl peTinae STEM-unTerpanusianran
OKBITY MOJEJI, al TAyel/l alHbIMajbl PETIHAE OKYILIbUIAPABIH OKY JKETICTIKTEDI,
KOHIICTITYaJIIBIK TYCiHY JICHIel1 doHe OKYy MOTHBAIMSICHI KapaCTHIPBLIIHI.

3epTTeyre xkanmbl caHbl 48 OKyIIbl KaThICTHIPHULABI (10-CBHIHBIT OKYyIIBLIAPHI).
Karbicymibinap exi Tonka OemiHai:

— DkcnepuMeHTTiK TO1 (N = 24) — STEM-Heri3nenreH oKpITYy;

— bakputay ToObI (N = 24) — 19CTYPIIi OKBITY.

Tornrap Oacrankbl akaaeMUsIIBIK JAcHreii OoipiHIna mamaiac (homogeneous)
JeN TaHbUIALI, OyJ1 SKCIEPUMEHT HOTHXKEJEPIHIH 1MIKlI BAIUATLUIINH KaMTaMmachl3
eTTI.
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OKCIIEpUMEHTTIK OKBITY Ke3eHI 8 amTara CO3bUIIBI  KoHE OKyHerl
nearoruKaiblK HHTEPBEHIIUS PETIHIE KY3€Tre aChIPhUIIBI.

bakvinay mobvinoa:

JlocTypiai OKBITY MOJIEN KOJAAHBLIIbI, OHBIH Ma3MYHBI:

— MyFaiiMHIH TyciHaipmeci (lecture-based instruction).

— (opmymnanbIK ecenTepi MbIFapy.

— CTaHJIapTThI )KATTHIFY TariChbipMajaphbl.

byn Mopaens HEri3iHEH pENpPOAYKTHUBTI OKBITYFa OaFbITTAbI  YKOHE
ANTOPUTMIIK JaFIbUIAPAbl KAIBIITACTBIPY Il KO3IEII.

Oxkcnepumenmmix monma (STEM-macin):

STEM-unTerpanusianFaH OKbITY MOJIEIl €HT131I/1, OHBIH KypaMblHa KeJeci
KOMITOHEHTTEP KIp/Ii:

— HAKThl OMIpIIK  (U3MKAIBIK MpoLECTep/ll  MojenbAey  (KO3ralbiC,
KBILTAM/IBIK, VCY).

— GeoGebra sxoHe TMHAMHUKAJIBIK CUMYJISIUSIIBIK OaFaapiaMaiap/isl KOJIIaHy.

— o0aJbIK-13/1eHICTIK Tarnceipmaap (project-based learning).

— MOHAapalbIK MHTErpauus (pusuka + MaremMaTuka + nHpopmMaTHKa).

By Tocin oKymbUTapAsIH MaTeMaTHUKAIBIK YFBIMIAPIbI KOHTEKCTIK JKaFaaiia
MEHIEpYIHE OHE OJlapAbl MOJEIbJCY aApPKbUIbl TYCIHYiHE OarbITTanibl. Mplcalbl:
OKymputap KO3FajbIC >KbUIIAMIBIFBIHBIH yaKbITKa Toyenal Tpaduri HeriziHae
KYPUITCH KaIIBIKTHIKTBl aHBIKTAy YIIH aHBIKTAJFaH WHTETPAJ YFBIMBIH KOJIIAH/IbI.
by Tarceipma MHTETpaIbIH TEOMETPHUSIIBIK JKOHE (DM3UKAIBIK HHTEPIPETAIUSICHIH
OailIaHbICTRIPYFa OaFbITTAIIIbI.

3eptrey OapbIChIHA apayiac AEPEKTEP/Il )KUHAY dICTePl KOMAAHBLIIBI:

— anaeiH-ana Tect (pre-test) sxkoHe KOpBITHIHABI TeCT (POSt-test).

— OKyIIbLJIapFa apHAJIFaH cayajHaMma (MOTUBAIUS JKOHE KaObLUIIay ACHTEH1).

— cabak OapbIChIH XYiien Oakpuiay maparbl (Observation checklist).

byn kypanmap KOTHUTUBTIK >KoHE a((EKTHUBTIK KOPCETKIITEPIl KEmeHIl
Oaranmayra MyMKIHJIIK Oep/ii.

Kunanran caHOBIK JEpPEeKTep JECKPUIITUBTI CTAaTUCTHKA (OpTalia MoH,
MalbI3ABIK KOPCETKIMITEP) KOHE CATBICTBIPMAJIBI TAJAy dICTepl apKbUIbl OHJICII/II.
OKCHEpUMEHTTIK  JKOHE  OakpUlay  TONTAPBIHBIH ~ HOTHIXKENIEpl  apachIH/IAFbI
alBIpMAIIBUIBIK ~ OKYy ~ THIMAUTNIH  Oarajiiay  VIIIH  CaJbICTBIPMANIbIl  TYPAE
KapacThIPbUIJIBI.

JKuHanraH CaHOBIK JEPEKTEp JICCKPUIITHBTI CTAaTHCTHKA (OpTalia MoH,
MalbI3ABIK KOPCETKIIITEP) KOHE CATBICTHIPMAJIBI TaNJAy SICTEPl apKbUIbl OHJICII/II.
OKCHNEpUMEHTTIK  JKoHEe  OakpuUlay  TONTApPbIHBIH  HOTHXKENIEpl  apachIHAAFbI
allpIpMaIIBUIBIK ~ OKYy  THIMAUIIH  Oarajiay  YIIIH  CaJbICTBIPMaNbl  TYpAE
KapacCThIPBLUIJIBI.

OKCIEPUMEHTTIK TOITAaFbl OKYIIbUIApJA AaHBIKTAJIFAaH WHTErpajl YFBIMBIH
MEHTEPYIiH canajblK KOPCETKIIITEPl dKOFaphI JeHTeiie OaiKaiapl. ATam aiTKaH/aa:

— HHTETPAIJIbIH T€OMETPUSIIBIK HHTEPIPETAIMICHIH (ayJaH VFBIMbI) IYPbIC
TYCIHY JICHT€H1 apTThI.
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— skuHakTay (accumulation) koHIENIHSCHIH (opMaibIbl €MeC, MarbIHAJIBIK
JICHTeiJie MHTepIpeTalnsiay KalbIlITacThl.

— MaTeMaTHKAaJIBIK MOJICTBCY apKbIIbI VFBIMIBI KOJAaHy KaOiJIeTi JaMbIIbI.

byn notmxenep STEM TociminiH aOCTpakTull MaTeMaTHKaJbIK YFBIMIAPIbI
KOHIENTyaIH3alMsUIayFa bIKIal eTeTIHIH KOpCeTe/l.

Cayannama HoTmKemnepi oKymbiapasiH STEM-okpITyFa sxoFaphel TeHrenae oH
KO3Kapac KaJbIITaCTHIPFaHbIH KOPCETTI:

— 84% — cabGaKThIH KbI3BIKTBI 9p1 TAPTHIMIbI OOJIFaHBIH aTam OTTi.

— 79% — HaKTHl 6©MIPMEH OailIaHbIC OKY MaTepHaJIbIH TYCIHY/1 KEHUIICTKEHIH
KOPCETTI.

— 81% — STEM-tanceipManap/sl JOCTYpIIl TarcblpManapra KaparaHaa THIMI1
nen Oaraaibl.

byn nepexrep OKbITYy mporeciHiH ap@eKTUBTIK KOMIIOHEHTI (MOTHBaLus,
KBI3BIFYIIBUTBIK) alTapiIbIKTall apTKAHBIH JTQJICIICH I,

3eprrey Hotmxkenept STEM-TocutiHIH — aHBIKTaFaH WHTErpall  YFBIMBIH
MEHIepTyAe IOCTYPJi OKBITY MOJEIiHE KaparaHJa alTapiIbIKTal THIMII eKEHIH
KOPCETTI. DKCIEPUMEHTTIK TONTaFbl OKYIIBUIAPJBIH POSt-test HoTmkenepiHiH
YKOFapbLIAYbl STEM-unTerpanusiianFan OKBITYJIbIH KOTHUTHBTIK JKOHE
KOHIICTITYaJIIbIK TYCIHIKTI JaMBITyFa OH 9cep €TeTiHIH adnenaeinai. byim nHotmxke
STEM-6inimM OepyaiH OKBITYJbl KOHTEKCTIK XOHE KOJAaHOalbl JCHIeWre KeTepy
(GYHKUMSICBIMEH COMKEC KeTel.

AHBIKTaJIFaH WHTETPall CHUSKTHI aOCTPaKTUN MaTEeMaTHUKAIBIK VFBIMIAPIbI
MEHrepy OapbIChIHAA OKYyILIbUIap KeOiHece (OopMynaiblK JEHrehae IIeKTeNel.
JlocTypiii OKbITY MoOJeiHae Oy KyObUIbIC aMKbIH Oaiikanabl, cebedi Oakpuiay
TOOBIH/JA HETI31IHEH aJITrOPUTMIIK €CeNnTep MEH PEeNpOAYKTUBTI KATTBIFyJap
KOJAAHBUIABL. MYHTa TOCcUT  OKYIIBLIApIBIH €CeN  INbIFapy  JaFIbUIapbIH
KaJIBINTACTBIPFAHBIMEH, YFBIMHBIH TEPEH MAaFbIHAIBIK KYPBUIBIMBIH TOJIBIK aIlyFa
MYMKIHJIIK OepMe/ti.

Kepiciame, STEM-unTerpanusianFad OKbITY OKYIIbUIApFa AaHBIKTAJIFaH
WHTETpaliibl HAKThl OMIPJIK MPOIECTep AapKbUIbI TYCIHIAIpYre >Karaad jkacajpbl.
Ocipece KO3Fajibic rpaduri HET131HAe KYPUITeH KAIIbIKTBIKTBI €CEINTEY TarChpMaChI
HMHTErPaJIbIH TE€OMETPHSIITBIK HKOHE bu3HKaIBIK WHTEPIPETANUSICHIH
OaimaHbICTBIpyna THiMaI  Oomabl. byn  wotmwke English  (2016)  ycwinran
MaTE€MAaTUKaIbIK MOJIENBACYAIH KOHUENTYaIIbIK TYCIHIKTI TEPEHAETY PpejiH
pacTanibl.

ConniMen karap, GeoGebra xoHe Oacka JUHAMUKAJIBIK BH3yaln3allys
KYpaJJapbIHbIH KOJJAHBUTYbl OKYIIBUIAPLIH KEHICTIKTIK Oiiay KaOlIeTiH AaMbITThI
koHe abcrpakius neHreiin temennaetti. by Tall (2004) cunartraran ¢opmaibabl
KOHE BU3YaJ/IBl TYCIHIK apachIHAAFbl alIIaKTHIKTHI a3aiTy MEXaHWU3MiH KOJIIaiIbl.
S¥an, BU3yanu3aius Kypaiaapbl MaTEeMAaTHKAJIbIK VFBIMIBl KOTHUTUBTIK TYPFBIIAH
KOJDKETIMJI1 €TTi.

STEM-tocinmin  Tarbl  Oip  MaHBI3ABI  oCepl  OKYIIBUIAPIBIH  OKY
MOTHUBAIIMACHIHBIH ~ apTybIMEH OaitmanbicThl  Ooyimpl. CayaiHamMa  HOTIDKETEpi
HKCIIEPUMEHTTIK TONTAFbl OKYIIBLIAP/IbIH OackiM O6iri cabakTapablH KbI3BIKTHI opi
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eMipMeH OailTaHbICThl OOJFAHBIH aTall ©TKEHIH KOPCETTi. byl KOHTEKCTIK OKBITY/IbIH
aQPEeKTUBTIK KOMIIOHEHTTI KYIICHMTETIHIH »KOHE OKyFa 1IIKI MOTHBAIUSHbI
apTTHIPATHIHBIH KOPCETE/I.

JlereHMeH, 3epTTE€y HOTMKEJIEpIH HHTEpIpeTanusiay Ke3iHae Keuoip
HMIEKTEYJepAl ecKepy KaxkeT. bBipiHmmiaeH, 3epTTey YJrici CalbICTBIpMaJbl TYPIE
marelH  (N=48) OoyFaHABIKTAH, HOTHKEICPAl KEH IOMYJISIHUsIra SKalIbliay
MYMKIHZIT mekteynai. ExiHmnigeHn, 3epTrey Tek 8 anrTanblK HHTEPBEHIUSFA
HETI3/IeT/T1, COHABIKTAH Y3aK MEp3iMIi dcepiiep TOJBIK 3epTTeiaMeri. Y IIiHIIIIeH,
STEM-Tocinmi Ky3ere acelpy MYFaIiMHIH IHQPPIBIK XKOHE OHICTEMENIK JaNWbIHIBIK
JeHreine Toyenai O0ommpl, Oy 1a HOTWIXKETe BIKMAT €Tyl MYMKiH (pakTop peTiHze
KapacThIPbLIA IbI.

Kopvimwvinooi.

byn 3eprrey STEM-Tocinain opTa MEKTENTe aHBIKTAIFaH MHTETPal YFBIMBIH
OKBITYJJaFbl THUIMJIIUIITIH SMIUPHUKAIBIK TYpPFbIJIa Oaranayra OarbITTaNIbl. 3epTTEy
HOTHXeENepi STEM-unTerpanusiianrad OKBITY MoIel OKYIIbLIAPIbIH
MaTeMaTUKaJIBIK O1TIM carachlH, KOHIICNTYJIJIBIK TYCIHIT1H KoHE OKY MOTHUBAITUSCHIH
JOCTYPJI1 OKBITYFa KaparaHJa alTapJIbIKTail apTThIpaThIHBIH KOPCETTI.

OkcnepuMeHTTIK jaepekTep STEM-TocuiiH MaTeMaTUKalblK —YFBIMIAP/IbI
a0CTpaKTLIl ACHTeHIeH KOJIIaHOabl )KOHE BU3YaJbl ICHTeUTre KOIlipyre MyMKIHIK
OepeTiHiH gonenjeni. ATan aWTKaHAa, aHBIKTAJIFAH WHTETPAIABbIH TE€OMETPHUSIIBIK
WHTEPIPETANMUSICHIH TYCIHY, JKHHAKTay KOHIICTIIIMSACHIH MAaFBIHANBIK JICHTEHIe
MEHIepy >KOHE MaTeMaTHUKaIbIK MOJIENb/ICY AapKbUIbl €CENTepil IIelry KaOuieTi
AWUTapJIBIKTAN JaMblJIbl.

ConbimMeH katap, STEM-0KBITY OKYIIBLIAPIBIH TIOHTE IETEH KBI3BIFYIITBLTBIFBIH
apTTBIPBIN, OKY IIPOLIECIH O€JICEH[l >KOHE HHTEPAKTHBTI CUINATKa He eTTi. by
Hotmwxkenep STEM-6inim Oepy MozenmiHiH TeK KOTHHTHUBTIK €MEC, COHBIMEH Kartap
ah(PeKTUBTIK ACHren e Ae TUIM/I1 €KEeHIH KOPCETE I,

Kanmer anranma, STEM, MaremaTHKalIbIK MOJICNbICY KoHE KOHTEKCTIK
OKBITYJIBIH MHTETPAIUSICHI OKYIIBUIAPABIH MAaTEMATUKAJIBIK OUJIAYbIH JAMBITY/IA )KOHE
(YHKIMOHAIBIK CayaTThUIBIFBIH aAPTTHIPYAA THUIMIl TIEAarOTHKAIBIK CTpaTETHs
Oombinm TaOBUIAABI. byJl TOCIT MaTeMaTWKaHbBl OKBITYIBI (DOpMabAbl aJIrOPUTMIED
KUBIHTBIFBI PETIHAC €MEC, HAKThl OMIPJIK Mocelelepl IICIIyIIH IUHAMHKAIBIK
KypaJibl PETIH/IE KapacThIpyFa MYMKIHJIIK Oepel.

bomamaxk 3eprreynepae STEM-tocinmin y3ak Mep3iMai ocepiH, opTypai kac
TONTAPBIHAAFBl THIMIUIITIH )KOHE 0acKka MaTEeMAaTUKAJBbIK TAaKbIPbIITapFa (MBICAJIBI,
TybIHABL, JOudepeHIHIIbIK  TeHACYJep) KOJIJaHy  MYMKIHIITIH  3epTTey
ycbiHbUTaibl. CoHbIMEH Kartap, MyramimaepaiH STEM-omicremenik nasipibiFbiH
apTTBIPy Ja OCHI TOCUIIAIH TaOBICThl EHTI3UIYIHIH MaHbI3AbBl (aKTOPhl pPETIHIE
KapacCThIPBLTYbI KaXeT.
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STRENGTHS AND LIMITATIONS OF COMMUNICATIVE
LANGUAGE TEACHING (CLT) IN MONOLINGUAL
CLASSROOMS

I.N. Garipyllina

Student, West Kazakhstan University named after M. Utemissov, Uralsk, Kazakhstan

Communicative Language Teaching (CLT) has dominated English language
pedagogy for over four decades, emphasizing meaningful communication as both the
means and goal of language learning. However, CLT was largely developed in
multilingual, immersion-style contexts where students lack a shared first language
(L1). This paper critically examines the strengths and limitations of implementing
CLT in monolingual EFL classrooms-settings where all students share the same
native language. Drawing on recent research in applied linguistics, translanguaging
theory, and classroom-based studies, this article argues that while CLT offers
significant benefits for learner engagement and fluency development, its uncritical
application in monolingual contexts presents unique challenges. These include
excessive L1 reliance, error fossilization, lack of authentic communicative need, and
misalignment with exam-oriented educational systems. The paper concludes by
proposing practical adaptations, including structured L1 integration, information-gap
task design, and balanced attention to form and fluency, supported by current
scholarly references.

Keywords: Communicative Language Teaching, monolingual classrooms, first
language use, translanguaging, EFL pedagogy.

Communicative Language Teaching (CLT) has remained one of the most
influential approaches in English language pedagogy for more than four decades. It
emphasizes meaningful communication as both the means and the ultimate goal of
language learning. CLT emerged in the 1970s as a response to traditional grammar-
translation and audio-lingual methods, prioritizing learner-centered instruction,
interaction, and the development of communicative competence. The approach is
based on the idea that language is best learned through use in authentic or meaningful
contexts, where learners engage in tasks that require negotiation of meaning. Task-
Based Language Teaching (TBLT), as a development of CLT, further reinforces the
principle that learners acquire language through communication itself.
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However, CLT was originally developed in multilingual or immersion contexts
where learners do not share a common first language (L1). In such environments, the
target language becomes the only medium of communication, creating natural
communicative necessity. In contrast, most English as a Foreign Language (EFL)
classrooms worldwide are monolingual, where students share the same L1 and have
limited exposure to English outside the classroom. This difference raises an important
pedagogical question: how effectively can CLT function in monolingual settings?

One of the key strengths of CLT in monolingual classrooms is its ability to
Increase student interaction and speaking time. Pair and group work reduce teacher
dominance and encourage learners to actively use the language. Because students
share the same L1, they often feel more comfortable interacting with peers, which
lowers anxiety and increases participation. In addition, L1 can serve as a supportive
tool for comprehension. It helps clarify complex instructions, explain grammar
differences, and reduce cognitive overload, making input more comprehensible.
According to multi-competence theory, L1 and L2 are interconnected in the learner’s
mind, meaning that strategic use of L1 can support rather than hinder learning.

CLT is also highly adaptable to local contexts. Teachers can design
communicative tasks based on students’ cultural and social experiences, making
learning more relevant and engaging. Research shows that CLT improves
communication skills, critical thinking, and learner autonomy when implemented
effectively. These advantages demonstrate that CLT remains a powerful pedagogical
approach even in monolingual environments.

Despite these strengths, CLT faces significant limitations in monolingual
classrooms. One major issue is the overuse of L1, which reduces exposure to English
and may limit language development. In group work, students often rely on their
shared language instead of English, leading to reduced communicative practice and
sometimes fossilization of errors. Another key limitation is the lack of authentic
communicative need. Since students can easily communicate in L1, there is often no
real necessity to use English unless artificially imposed by the teacher.

A further challenge is the mismatch between CLT principles and exam-
oriented education systems. In many contexts, high-stakes assessments prioritize
grammar accuracy, translation, and reading comprehension rather than
communicative fluency. This forces teachers to focus on exam preparation, often
reducing CLT to a superficial classroom activity rather than a fully integrated
methodology. Additionally, many teachers lack sufficient training in CLT
implementation. Large class sizes, limited resources, and traditional teaching
expectations further complicate the practical application of communicative methods.

CLT may also neglect explicit attention to grammar and accuracy if not
carefully balanced. In monolingual classrooms with limited exposure to English,
students may not develop sufficient accuracy without structured focus on form.
Moreover, learner expectations can create resistance, as many students and parents
associate effective teaching with grammar explanation and teacher-centered
instruction.
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To address these challenges, several adaptations have been proposed.
Structured use of L1 rather than complete exclusion is considered more effective.
Teachers may use L1 for complex explanations, contrastive grammar analysis, or
quick clarification, while maintaining English as the main classroom language. Task
design is also crucial; information-gap, jigsaw, and opinion-gap activities can create
genuine communicative need, forcing students to use English even in monolingual
settings. Additionally, recording student interactions and analyzing language use can
help reduce unnecessary L1 dependence and increase awareness.

Balancing fluency and accuracy is another essential adaptation. Focus-on-form
instruction allows teachers to integrate grammar teaching within communicative
activities rather than separating it from communication. Teacher training and
curriculum alignment with assessment systems are also critical to ensure effective
CLT implementation. Without institutional support, even well-designed
communicative approaches may fail in practice.

In conclusion, CLT remains a highly valuable approach to language teaching,
but its effectiveness in monolingual classrooms depends on careful adaptation. Its
strengths—interaction, learner-centeredness, and meaningful communication-are
significant, but its limitations—L1 overuse, lack of authentic need, and assessment
mismatch—cannot be ignored. The most effective solution is not to reject CLT, but to
modify it through structured L1 integration, task-based learning, and balanced
attention to both fluency and accuracy. Future research should continue exploring
how CLT can be optimized in specific monolingual contexts, ensuring that
pedagogical theory aligns more closely with classroom reality.
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AFbI/ILWbIH TINIHAE AKABEMUANDIK, }KA3Y bl
YIAPETYAIH, TUIMA] SAICTEPI

A.T. Kaaracoau, 9.K. CarkaiueBa

Cmyoenmmep, M. Omemicos amvinoazvl bamvic Kazaxcman ynusepcumemi, Oparn K.

byn wMakana arpulIBIH TUTIH IIETeTUT PETIHAE OKBII  YHpeHylIiiepre
aKaJIEeMUSIIBIK KazyAbl YHUPETYIIH THIMII OMICTEMENIK TOCUIIEPIH KapacThIPaJibl.
Kazipri mnemarorukanblk yIepicTe ka3yAbl MEHrepTy TeHIEpPIIK TIeAaroruka,
KypeUIBIMABIK ~ Koimay  (scaffolding), ¢yHkmmonamael rpammaruka, THQPIBIK
TEXHOJIOTHSUIAp KOHE TPAHCIWMHTBU3M CHIHABI OIICTEPAIH HWHTETPAIMACHIH Tajiam
eTeql. Makanana op oJICTIH TEOPHUSJIBIK HET13/ePl, MPAKTUKAJIBIK KOJIAHY KOJAaphbl
KOHE THUIMJIUIITT TypaJibl SMIIMPUKAJIBIK 3€pTTE€y HOTHXKejepl TangaHaasl. COHbIMEH
KaTtap, JKOFapbl OKYy OpBIHIAAPBIHIA aKaJAEMUSIIBIK >Ka3yJbl MaMBITYIbIH KEIIeH
MOJIET1 YCBIHBUIBIN, KA3aKCTaHMABIK OUIIM Oepy KOHTEKCTIHIE KOJAaHyAblH
EpEKILENIKTEP] alKbIH1aa IbI.

Tyiiin ce30ep: axkafeMUSIIBIK jKa3y, TEHIEPIIK TEeAaroruka, KYPbUIBIMIIBIK
konaay, SFL, mudpasik Kypangap, TpaHCIUHTBU3M.

Kasipri >xahanmany pmoyipiHie aFbUIINIBIH TUIIHAEC aKaJACMUSIIBIK Ka3yJIbl
MEHIepy >KOFaphl OUIIM alylIbUIAPAbIH XaJbIKAPAJIbIK FBHUIBIMH KaybIMIACTHIKKA
WHTETPAlMSUIAHYBIHBIH ~ MaHBI3ABl  IIAPThIHA aWHanabl. JIeTeHMEH, KONTereH
CTYJACHTTEp YIIIH aFbUIIIBIH TUTIHAE FBUIBIMM MOTIHACP KYpacThIpy eJeydl
KUBIHJBIKTAp TYFbI3abl, ce0ell ecTypil Ka3ylbl OKBITY 9MICTEpl aKaAEMUSIBIK
MOTIHJEPAIH  KAHPJBIK  €PEeKUICNIKTEPIH, KYPBUIBIMABIK JIOTUKACBIH  KOHE
CTHIMCTHKAJIBIK TaJanTapblH TOJBIK KaMThIMaiabl. OCBHI OJNKBUIBIKTAPABI KOO
MakcaThIHJa OJEeMIIK TIeHaroruKaga COHFbl OHXKBUIABIKTa TEHICPNIK TOCIJ,
KYPBUIBIMABIK ~ KOJIZAy CTpaTeTHUsIaphl,  KYHeli-(QyHKIMOHAIABl JIMHTBHCTHKA,
UQPIBIK TEXHOJIOTHSUIAP JKOHE TPAHCIMHTBU3M CHUSKTHl HWHHOBAIUSUIBIK OJICTED
O€JICeH/I JaMBITI, OJTAPIBIH HOTHKEIIUTIT] SMITMPUKAIIBIK TYP/IE JJICIACHY/IC.

[enmepnik memaroruka axkaJAeMUSIIBIK JKasyFa YHpETyJeri €H BIKIaJIbl
omictepiiH Oipi Gosbinm TaObIaAbl. by TocimaiH HEri3ri uaesichl — opOip KaHPIIbIH,
SFHU Makaja, 3CCe, €Cel, IOJIy CHUSKTHI OPTYPJl aKaJeMHUSUIBIK MOTIH TYpJEpiHiH
©31HE TOH KOMMYHUKATUBTIK MAaKCaThl MEH KYPBUIBIMJIBIK €PEKIIEIIKTepl Oap eKeHIH
MOHepJIen YHpeTy. 3epTTeyliep KOpCeTKeHeH, TeHAEPIIK MeaarorukaHbl KoJIJIaHy
apKbUIbl TOMEH JICHTeHUJIeT1 aFbUIIIBIH TIJIIH MEHTepreH CTYASHTTEPAIH 031 KaHPJIbIK
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KYPBUIBIM/IBI, OailIaHBICTBIIBIK IME€H Ma3MYHJBIK YWICCIMAUIIKTI alTapibIKTal
KakcapTa ajaapl. bya omicTIH THIMAI CTpaTerusuiapblHa MYFaJIiMHIH MOJEIbJIECYI,
MOTIHJ1I Olpyecinm  KypacTelpy, TrpadUKalIblK oOpraHaizepiiepli KOJJAaHy KoHE
OacKapbUIaThIH TOMNTHIK Kepi OailnaHbICc KaTajibl. ['eHaepiik negaroruka mporeccTik
TOCUIMEH YIITACTHIPbUIFAHIA HOTHXKEN1 OoJanael, ce0edi MyHIal KeIIeHal MOJIelb
CTYJACHTTEP/IH aJIILIMEH >KaHp YJATUISPIH Tajaan, COChIH 63 MOTIHIH KypacThIpybIHA,
opi Kapail perieH3usuiay MEH OHJCY Ke3CHJIEpiHEeH OTyiHe MYMKIHIIK Oepemi. Ochl
TOCUT apKbUIBI JAMBIHIAIFAH CTYICHTTEP O3EPiHIH MUCCEPTAIUSIBIK JKYMBICTaphI
MEH MakKajajapblH a3y OapbIChIHAA TEeHAEPNIK KOHBEHUHUSIAPIbl THIMAIPEK
CaKTaWTBIHBI JIQJICIIJICHT €H.

JleB BBITOTCKUIAIH «KaKblH JaMy ailiMarbl» TEOPHUIChIHA HETi3/eNTreH
KYPBUIBIMIBIK KOJJIay CTpaTeTHsUIaphl aKaIeMUSUIBIK JKa3yIbl YHUPETyAe EpeKIie
MaHBI3Fa ue. bys1 Tocur cTyeHTKe Kyp/emii TarchbIpMaHbl Ke3eH-Ke3eHMEH OpbIHAayFa
MYMKIHIIK O€peTiH yakbITIIa KOJIJAay JKYMECIH Kypyabl Ke3Jehal. OpTypii
YHUBEPCUTETTEPJIC KYPri3UIreH 3epTTeysep TreHAepiK OUTIMMEH YIITACThIPbUIFaH
KYPBUIBIMJIBIK KOJIJJay CTpaTerusichl OakallaBpuaT CTYACHTTEPIHIH apryMEHTaTUBTI
MOTIHJIEPIHIH camnachlH aWTapiIbIKTaldl >KaKCapTKAHbIH aHbIKTaraH. KaTbICyIbl
CTYIIEHTTEp/AIH >Ka3y JaFfbIChl ©cCTi, ce0ebl omap MOTIH KYpbUIBIMBIH KE3€H-
KEe3EHIMEH MEHIepil, YATUIep i Talay/laH ©3 MOTIHIH KypacThIpyFa JeHiHT1 KOJAaH
oTTl. KypbUIBIMABIK KOJAAyAbIH HETI3T1 KypaJJapblHa MYFAIIMHIH  allIbIK
JEMOHCTPAIIUSIChl, COWJIEM KypacThlpyFa apHajfaH MadJoHAap, TrpadUKaIbiK
opraHaifzepyiep, Oipjiecinm ka3zy >KOHE OacKapblIaThIH Kepl OallaHbIC >KaTajbl.
[IpakTuK-MyFamiMAEpIH MIKIPIHIIE, Ka3yJlbl KYPbUIBIM/bI, Oasy KoHE OeJlIeKTen
YUpETy CTyeHTTepre TadbICKa XKeTyre KeOipeK ceHIM Oepei.

Maiikn Xamauaehaiy Kyhemni-QyHKIIMOHANAbl JIUHTBUCTUKACKHI aKaJIeMUSIIBIK
xKazyAbl yuperyne TUIIIH ¢opMackl MeH (YHKIMACBIH OIpIKTIPYIIH KYIITI
TEOPHSUIBIK Heri31H Oepeni. by Tocin GoiibiHIa rpaMMaTHKa KOHTEKCTEH THIC €MeC,
HaKThl )KaHP MEH KOMMYHHKATHUBTIK MaKcaT asChlHJa OKBITHUTYbI THIC. JKypri3uirex
seprreyiiep SFL HeriziHae rpaMMaTHKa MEH a3y ikl HHTETpalysiIayablH THIMILUTITH
noenaeni. DKCIEPUMEHT HOTHDKECIHIE CTYACHTTEPIH TI'paMMATHKAJIBIK JTJIIIr,
KOTEPEHTTUIIT KOHE KOTe3UsIChl CTATUCTUKANIBIK TYPFBIJIAH alTapJIbIKTal >KaKcapraH.
SFL asceima Theme—Rheme yiibIMbI, TPaH3WTHUBTLTIK >KOHE OaWIaHBICTHIPYIIIBI
Kypayuaap CUSKTBI YFBIMIAPAbl MEHI€PY MOTIH/I MaFbIHAIBI KOHE KYPBUIBIMIBI €TYTE
BIKITAJT CTKCH.

Kazipri mudpasik O11iM Oepy OpTachlHIAa TEXHOJIOTHSJIAD aKaJIeMUSIIbIK
’a3yabl OKBITYIbIH aXblpamac Oemirine aiHanael. Google DoCS  cusikThl
miaTdopManap CHUHXPOHIBI OHE ACHUHXPOHIbI Kepi Oailanbic Oepyre, Oipiecin
OHJICYTe, HAKThl YyaKbIT PEKUMIHJE TY3E€TyJIep CHTI3yre MXoHE CTYJICHTTEPIiH
aBTOHOMUSICBIH apTThIpyFa MyMKiHIik Oepeni. Google Classroom >xoHe Oacka na
maTdopManapMeH WHTErpanus TyTac HUQPIBIK IKOXKYHE KYpyFa BIKIMAT eTel.
KazakcTannplk KOHTEKCTE IMQPIBIK TEXHOJIOTHUSIAP MEH >KacaHIbl WHTEJUICKT
KypainapbiHa, Mbicanbl ChatGPT, Grammarly, Wordtune cexinai Kypaigapra
KBI3BIFYIIBUIBIK apThill Kenemi. JKypri3unin >kaTkaH 3epTreyiep BBIroTckuiimiH
(CKaKpIH JaMy aulMarbD» TeopuschiH Al KypanmapblMeH HHTErpamusuiay apKbUIbI
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KEKEJEHIIPUIreH KOoJiJlay KepceTyre OoJlaThIHBIH KepceTeni. JKacaHpl MHTEIUIEKT
yakbITBUIBI ~Kepl OaljaHbIC TME€H TULMIK MOJENbJAeyAl KamMTaMachl3  eTill,
CTYJIEHTTEP/IH Ka3y YIIIH KaXeTTl peIeKCUSIIBbIK TaFAblIapblH JaMbITA/IbI.

TpaHCAMHTBU3M — CTYJIEHTTEP/IIH OIpiHII TUIIHAET! OUTIMAEPIH eKIHII TUIIe
aKaJIeMUSIIBIK JKa3y JaF[bUIaphlH KAJBINTACTHIPY/la KOJJIAHATHIH HMHHOBAIMSUIBIK
omic. by Tocin ocipece KazakcTtaH CHAKTBI KONTULI opTajaa epekie o3ekTi. Kazak
VITTBIK TEXHHUKAJIBIK YHUBEPCUTETIHIH FaJTbIMAAPbl TPAHCIMHTBU3M KarugaTTapbiH
aKaJeMUSUIBIK JKa3yAbl Mojenpaeyre Oeiimiered. bynm ofmic cTymeHTTepre Kypzaeni
CHUHTAKCHUCTIK KYPbUIBIMAAPABI TYCIHYA1 KOHE 9PTYPAl TUIAIK KyHenep apachbIHAarbl
OailaHbICTBl TaHYJBl KEHUIAETEeNl. TpaHCIMHTBU3MHIH apTHIKIIBUIBIFEI — OJI
CTYICHTTEPAIH JIMHTBUCTUKAJIBIK SPTYPJILIITIH KEAEPT1 pETIHAE eMec, pecypc peTiHae
KapacThIpaabl. byJl TOCiT METaTMHTBUCTHKAIBIK CAaHAHBI JTAMBITHIN, aKaJACMUSIIBIK
a3y KOHTEKCTIHAE dpTYpJIl TUIJIIK pernepTyapiaapabl TUIM/I HaiganaHnyFa MYMKIH/IK
oepei.

XKorapbiga KapacThIpbUIFaH OMICTEPIIH OPKANUCHICBIHBIH ©31HIIK  KYIITI
KakTapel Oap, anaiiia akaJIeMHsUIBIK Ka3yJbl YUPETYyAiH €H THIMII KOJbl — OCBHI
OMICTEp/Il MHTETPALMSUIANTBIH KEIIeHI MOJENb Kypy. MyHnail Mojelb ajijbIMeH
TeHJEPIIK Tajjay CaThIChIHAH TYPaJbl, OHJA OKBITYIIbl YJI1T MOTIHIAEPAl Tajjar,
YKaHPJIBIH MaKCcaThl, KYPBUIBIMBI MEH TUIIIK €peKIIeNiKTepiH Tycinaipeai. OnaH kel
KYPBUIBIMIBIK KOJIJIAy CATHICHI KY3€Tre acajabl, OyJl Ke3eHIe MyFalliM MEH CTYyACHTTEP
OipJiecinn MOTIH KypacTbIpabl, COJaH KEWIH CTYyJIEHTTEp TOIIIEH, aKbIPbIH/A JKEKE O3
Oerinme >kazaapl. SFL-Heri3iHmeri TUIAIK Ha3ap CaThICBIHAA TpaMMaTHKa MEH
JIEKCHKA HAKTHI KaHPJIbIH KOMMYHHUKATHUBTIK MaKcaThbIHa OAiJIaHBICTBI OKBITHIIA/IBI.
[Mudpasik kepi Oaitnanbic ke3eHinae Google Docs, Grammarly cusikter Kypammap
TYPAaKThl >KOHE YAaKbITbUIbI Kepl Oainmanblc yuIiH mnaiganansuiagsl. CoHbIHIA
TPAHCIMHTBU3M JJIEMEHTTEpPl KOCBUIBIN, KaXKET XKarjaiija CTyJEHTTEepre o3 aHa
TUTIHAETT YKCac »JKaHpJIApMEH CalbICThIpyFa MyMKiHAIK Oepineni. Kaszakcran
PecnyOnuKachIHBIH KOFapbhl OKY OpPBIHIAPBIHIA aKaJeMUSIIBIK >Ka3yabl JTaMbITy
MaKCaThIH/a TOHAPAJIBIK TOCUI HETI31HAE aKaJIeMUSIIBIK MOTIHACPIIH KYPBUIBIMIBIK
MOJIEJII KacallbIll, MPAKTUKAIBIK XYMBIC JOMTEpJepi d31pieHyne, COHJaN-aK OpbIC
KOHE AaFbUIIIBIH JJCTYPJIEPIHICTT aKaJeMUsIIBIK Ka3zy TokipuOeci Ka3zak TUIIHIH
IpaMMaTHKAJIBIK KOHE CTUIIMCTUKAIIBIK EpEeKIIeTIKTEepiHe OeimMaenye.

AFBUIIIBIH  TUTIHAE AaKaJeMUSUIBIK Ka3zyAbl YHpery — Kypaeni, Oipak
CTPATETUSIIBIK TYPFBIIAH AYPBIC YHABIMAACTBHIPBUIFAH KaFaalia TOJBIK IIEIIiMi
TaOBUIATHIH TIEJArOTMKAIBIK MiHAET. [ eHACepIIiK eaaroruka, KYpbUIbIMABIK KOJIay,
Kyheni-QyHKIHMOHANABl  JIMHTBUCTHKA,  UUQPPIABIK  TEXHOJOTHSUIAp  JKOHE
TPAHCIWHTBU3M ©3apa OaillaHbICTa KOJNJIAHBUIFAH/A, CTYICHTTEPIH aKaJIeMHUSIIBIK
’azy Jar[bUIapbiH JKYHesl AambITyFa MYMKIHIIK Oepeni. Kasakcranasik O611iM Oepy
KOHTEKCTIH/IE OChI OMICTEPAiH EPEeKIICTIKTEPIH €CKEePe OTHIPBIN, OTAHABIK >KOFapbl
OKY OPBIHJIApPBIHJIa aKaJEMUSUIBIK Ka3yJlbl OKBITYBIH YJITTBHIK MOJIEIIH KYpy Ka3ipri
KYHHIH ©3€KTI Macelieci OoJbin TaOblIaabl. bonamak 3epTreyniep OChl dICTEepaiH
y3aK Mep3iMIi THIMIUIITIH KOHE OJIAPJBIH OPTYPJl aKaIeMHsUIBIK MOHACP asChIHIA
KOJIIAHBLTY €PEKIIETIKTePIH TEPEHIPEK 3epTTeyre OaFbITTATYhI THIC.
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FEAMUOUKALMA MEH MHTEPBANAbI KAMTAJIAY
NMPUHLMNTEPIHIH, UHTEFPALMACHI APKbI/1bl MEKTEN
OKYLLbI/IAPbIHbIH, AFbINILLIbIH TII CO3A4IK KOPbIH
OAMbITY

J.A. Kapabdaauna

Cmyoenm, M. Omemicos amvinoazel bamvic Kasaxcman ynugepcumemi, Opan K.

b.b. YTeraiuena

Fowivimu oicemexuii, aga okermyuivl, macucmp, M. O@memicos amuvinoazvl bamuvic
Kasaxcman ynusepcumemi, Opan K.

Makanaga  MeKTeNn  OKYUIbUIAPBIHBIH ~ aFbUIMIBIH  TUTl  JIGKCHUKAJIBIK
KY3BIPETTUIITIH JaMbITyZa reiMudukanus MEH HHTepBajabl Kakrtamay (Spaced
Repetition System) npuHIMOTEPIH WHTErpAMSUIAYIBIH TEOPHSUIBIK-dIICTEMEITIK
HEri3Jiepl KapacTblpbliafbl. 3€pTTEYNIH TEOPUsUIBIK 1preracbl periHae Jx.
Caeiep/liH KOTHUTUBTI XYKTeMe Teopuschl, JD. Jleun meH P. PasHHBIH e3/iriHeH
alikpiHAany Teopusackl xkoHe C. [leTepauMHrTIH TreiMuuUKaus TY>KbIPbIMIaMachl
anpiaabl.  2021-2025  kpuimap  apanbIFbIHAA  OKapHSUTAHFaH — XaJIbIKapasbIK
OMIIMUPUKAIBIK 3epTTeyiepai kydem Tammay apkbutel Quizlet men Kahoot
maT@opManapeiHbIH ~ OIPJIECKEH KOJIAHBUTYBIHBIH CHUHEPTEeTUKAIBIK THIMJILIIT
Heri3aenai. 3epTrey HoTwkeciHae reiMudukanus meH SRS-TI mHTErpanusiayabiH
anTalblK OKY PUTMIHE HETI3/ICJITeH MPAKTUKAIBIK MOJE YChIHBUIBIM, MYFaIIMIECPre
apHAJIFaH 9IICTEMEIIK YCHIHBICTAp TY>KBbIPBIMIAJIIBI.

Tyiin  ce3dep: reviMudukanus, WHTEPBAIIAL KalTanay, JEKCHUKAJIBIK
KY3bIPETTUTIK, aFbUIIIBIH TiJi, MeKTen OKymibutapbl, Quizlet, Kahoot, korHuTuBTi
KykTeme Teopuschl, SRS, nudpinsik Koceimmanap, TPACK mozeni.

KOrHUTHBTI )KYKTE€ME TEOPHSICHIH aBCTPATHUSIIBIK OL1iM Oepy Ncuxoorsl JKoH
Caenniep yCbiHAbI. TEOPUSIHBIH ©3€T1: alaMHbIH dKYMBIC 3KaJibl O1p ME3TUIIe IIEKTEeYIi
MOJIIIEp/IeT] aKMmapaTThl FaHa OHJACH anajbl, COHJBIKTAaH OKBITY YJEPICIH OCHI
HICKTEY/i ecKepe OThIphIN x)obanay tuic. Sweller, Van Merriénboer »xone Paas
aJlaMHBIH TaHBIMJIBIK JKYHECl YIII ICHTeHIeH TYPaThIHBIH Heri3aen 1. CeHCOPIIbIK Kaj
CBIPTKBI OpPTaJIaH KEJETIH aKMmapaTThl ajiFall KaObLadamn, MaHbBI3ABI OOITiH KYMBIC
ajpiHa xidepeni. XKyMbIc jkaapl COJI akmapaTThl OSJICEHII OHJIEH i, ajlalaa OHBIH
CBIMBIMIIBUIBIFBI ©TE MIEKTEYJ1 — Oip Me3ruiae Hebaphl 4—7 3JIEMEHTTI YCTal anabl.
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¥3aK Mep3iMai JKaaTra aKmapar «cxema» (Schema) — sfHu yibIMIacKaH OLTIM
KYPBUIBIMBI — TYpIHJIe cakTajaabl. bip per cxeMa peTiHje OeKireH akmaparTbl KeiiH
Haianany )KYMbIC XKaJIbIH apThIK KyKkTemewni [1].

KOrHUTHBTI KYKTeMe TEOpUSCHIHIA aJaMHBIH XKYMBIC Kajbl Olp YaKbITTa
HIEKTEYJII KeJIeMJIerl akKMmapaTThl FaHa eHJed anaTbiHbl aiThuiafel. OcbliFaH
0alaHBICTBI KOTHUTHBTI JKYKTEMEHIH YII Typl axbIparblaaibl. bipiHmnici — imki
KOTHUTUBTI >XykTeme. Ol OKy MaTepHalbIHBIH KYPACNUIIriHE MXOHE OKYUIBIHBIH
JalbIHABIK ~ JIeHTreliHe OaimaHpIcThl  Oonanbl. Mpicanbl, OacTaybllll  CBHIHBIM
OKYIIBICKIHA “hippopotamus” CHSKTHI Y3bIH 9pi TAaHBIC €MeC CO31 €CTE CaKTay KUBIH
00JIybl MYMKIH, aJ )KOFapbl CHIHBIN OKYIIBICHI YIIIIH OYJI co3 aca KypJelni emec. SIFHu
O1p MaTepuai SPTYPJIi OKYIIbIFa SPTYPIIl ACHI e e )KYKTEME TyAbIPAIbI.

ExiHmnici — CBIPTKI KOTHUTUBTI JKYKTeMe. byn akmapaTTelH — Kanai
YChIHBUIFaHbIHA OalIaHBICTBI KaJIbITITacaibl. Erep myraniM oKylibuiapra Oip/IeH Kerl
KeJeMmJeri KaHa Cce3/lepAl Jkarrayra Oepce HemMece MaTepual  percis
YUBIMIACTBIPBLICA, OKYILIBIHBIH Ha3apbl HETI3I1 MarblHAHbl TYCIHyr€ €Mec, TEK
aKmaparTbl €cTe cakTan yirepyre skymcanaisl. MyH7nail skarnaiija oKy yaepici
KMUBIH/IAI, CO3/IEPAl CaHaJIbl MEHIepy TOMEHAEU/II.

YuriHmmci — MOHAI KOTHUTHUBTI JKYKTeMe. ByJl OKYIIBIHBIH JKaHa akKmapaTThl
TYCIHIII, OHBI OYpPBIHFBI OUTIMMEH OalJIaHBICTBIPBIN, €CTE€ CcaKTay >KyHeciH
KQJIBINTACTBIPYFa JKYMCAWTBIH Maijanel oinay opekeri. KOrHHUTHUBTI JKyKTeme
TEOPHSICHIHBIH HET13r1 MaKcaThl — KaXKETCI3 CBIPTKBI KYKTEMEH1 a3alThbIN, J19J OChI
MOHJIi KYKTeMeHi Kymenty [1].

Ce3znik KOpAbl AaMbITy OapbIChIHAA ISCTYPJIl 9AICTEpiH KEHOIpl OKYUIbIHBIH
KYMBIC 5KaJIbIH IIaMaJlaH ThIC XKYKTeyl MyMKiH. Mpbicaiibl, Oip cabakra eTe kel *aHa
ce3 Oepy keOiHe MexaHHMKaIBIK »kaTTayra okenmemi. An Quizlet memece Kahoot
CUSIKTBI LIUPPIIBIK MI1aTGopManap kaHa JIGKCUKaHbl IIaFblH OOJIIKTEPMEH, KailTanay
MEH BHU3yallbl KOJJAay apKbUIbl YCBIHATBIHIBIKTAH, AaKOapaTThl KaObUIIay bl
xeHuaerenl. HotwxkeciHne OKyIIbl ce3lepil TeK jKarTam KaHa KoWMail, ojapbl
caHaJibl TypJle MEHrepiM, y3aK yaKbIT €CTe CaKTail ajajipl.

JlekcukaHbl MEHrepy KOHTEKCIHAE€ KOTHUTUBTI JKYKTEME TEOPHSCHIHBIH
MaHBI3BI epeKiie 30p. JlocTyp:i omic — oKymibiFa 0ip Me3TUIIe KaHa CO3CPIiH Y3bIH
Ti31MIH O€py — JKYMBIC JKaJIbIH IIIaMaJIaH ThIC JKYKTEH Il Jie, CXeMa KYPaCThIpy OpHbIHA
Kall MEXaHMKaJlbIK >kKarrayra amapaabl. Ocbkl ce0enTi ACTYpill TACUIAE KaTTaraH
Co3IepaiH eadyip OeJiri y3ak Mep3imMi jkajaka ciHOei, Te3 yMbIThuIaasl. Quizlet men
Kahoot cusktbl 1mdpibik KochIMIamap JICKCHKAHBI KIIIKEHTAW MOPIUSIIAPMEH,
OeliMAeNrinl TOPTINTE YCHIHBIN, CHIPTKbl KOTHUTHBTI JKYKTEMEH1 a3aiiTa OTBIPHIM,
MOHJIi )KYKTEMEHI — IIBIHAWBI OKYy YIepiciH — Kymeiteni. Atan adTkanna, Quizlet
okymbira Oip ceccusga Tek 10-15 ce30eH KYMBbIC ICTETIM, KYMBIC >KaJIbIH OHTAMIIbI
neHreine ycraiasl. Kahoot Gosca jiekcukaHbl olbIH ()OpPMATBIH/IA YCBIHBII, CHIPTKBI
KYKTEMEHI a3aiiTa OTBIPBIN, OKYIIBIHBIH 3€HIHIH TEK MAaHBI3[bI aKmaparka
OarpITTal b1 [1].
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[etimugpurayusanvly meopusivik He2izoepi.

['eiimudukanuss YFbIMBIH FBUIBIMM alHalbIMFa OpUTaHJIBIK 3epTTeylil S.
Deterding 2011 »xbuiel eHrizmi. OHBIH aHBIKTaMachl OOWBIHINA TeHMHUUKALN —
OMBIH €MeC KOHTEKCTE OWBbIH JTU3aiiH 3JIEMEHTTEpiH KojjaaHy. byn anementrepre
yIai Ky#eci, AeHreiep, peuTHHT KecTelepl, KETICTIK OeNriyiepi, ChIH-TereypiHaep,
Kepl OailjaHblc MeXaHuU3MAEpl Karaabl. bimiM  Oepyneri reidMuUKAIMSHBIH
TeopusIbIK Herizi perinae E. Deci men R. Ryan-HbIH ©3iriHEH aWKbIHIATY
teopusicel  (Self-Determination Theory) »xmi kommanbsuiagpl. Teopus OOWBIHIIA
ajaMaap YUl HET13T1 MCUXOJOTHSUIBIK KaKETTUTKTIH KaHaraTTaHIbIPBLUTYBl apKbLIbI
BIHTAJIAH/IBIPBUIAJIBI: AaBTOHOMHUS — ©3 9PEKETTEpiH ©3/IriHeH peTTey, OarblT TaHJail
a;y KaOijeTi; KY3bIPEeTTUIIK — TalChIpMaHbl OPBIHAAN aJaThIHBIH, OCIM >KAaTKAHBIH
ce3iHy; Oailanpic — OackajJapMeH MarblHAJIbl KapbIM-KaThIHAC OpHATYy, TOIKA
TUECUITIK Ce31MI.

[efimudukarys OChl Y KQKETTUTIKTI Oip Me3riiae icke ackipaabl. Quizlet-te
OKYIIIbI Kal ce3lep/ll YUpPEHETIHIH, KaHJal peXUMAE >KYMBIC ICTEUTIHIH 631
TaHJalpl (ABTOHOMMS), €3 IMPOTPECIiH BU3YAAbl JUarpaMmaiap MEH CTaTHCTHUKA
apKbUIBI YHeMi OakpLiaiael (Ky3bIpeTTinik), an Kahoot-ra komaHIaNbIK IKapbiC
OapbIChIHJIa TOMTIEH O1pre KYMBIC 1CTET, JKaJIbl HOTHXKETe OpTaKTacaabl (OaiiaHbIC).
Jlomm OChI YIII TICUXOJOTUSITBIK KKETTUTIKTIH KaHAFaTTaHBIPBUTYhl OKYIIBIHBIH 1IIKI
MOTHUBAIUSACHIH TYFbI3aJlbl — SIFHU OJ1 TUIA1 MYFAJIIMHIH TarChIpMachl YIIIIH €MeC, 63
KajaybIMeH yihpereni. Springer Nature-ma skapusuiaHFaH MeTa-Talfay MEH JKyheni
10Ty redMudUKalusIaHFaH OKyFa KaTbICKaH CTYAEHTTEpP/IH aBTOHOMHMS MEH IIIKI
MOTHUBallMg JIeHrewnepi reimudukanusuianOaraH TONTApMEH — CaJbICTBIPFaH/a
CTaTHCTUKAJIBIK TYPFbIIaH aHAFYPJIBIM JKOFAphl OOJIFAHBIH pacTai bl [2].

A.A. Alhebshi Cayn Apabusiceiabin EFL cTynentrepi apachiama »Kypri3reH
KBa3U-3KCIIEPUMEHTTIK 3epTTeyiHie reiiMupuKanusIaHFad MOOMIIBTI
KOCBIMITIAJIAPABIH ~ JIGKCMKAa MEHrepy HoTwkenepiH 38%-Fa  apTThIPATHIHBIH
CTATUCTUKAIBIK TYPFBIIAH JoNENeaAl. 3epTTey OapbIChiHAA SKCIEPUMEHTTIK TOM
OKYIIIbUTAphI JIGKCUKAHBI TEK AKChl MEHIepill KaHa KOWMai, OKy YIEpiCiHEH y3aK
Mep3iMIi KaHaraT anathlHbl fga Oavikanasl [2]. H. Lu, X. Ma »xone F. Huang
Kpiraiinein EFL  okymibimapbl apachiHIa SKYPTi3T€H FbUIBIMU JKCIEPUMEHTIH/IC
TEOpHsIFa  HETi37ieireH  MOOWJIBAI  KOCHIMIIIAHBIH  JIGKCUKAHBl  €CT€  CakKTay
kepceTkimTepiH 34%-Fa apTTHIPBIN, OKYIIBUIAPIABIH IIIKI MOTHBAIMSICHIH €adyip
KOTEPIeHIH aHBbIKTaAbl. ABTOpJIAp aram eTKeHAeH, reiMu(uKanus 3JIeMeHTTepl 0ap
KOCBIMIIIAMEH KYMBIC 1CTETE€H OKYLIbLIAP anTa CallblH 3 OETIHIIE OKYyFa KYMCaUThIH
YaKbIThIH alTapJIbIKTal YIFalUTKaH — OyJ1 11IIKI MOTHUBAILIMSHBIH apTa O0acTtaraH Oenrici
[3].

Hnmepeanowl kavimanay sicyileciniy KocHUMu8mi Hezizoepi.

WutepBanapl KaWrtamay skyideci (Spaced Repetition System, SRS) -
MaTepHuaIbl OIpTIH/EH OCETIH YaKbIT apaIbIKTapbIHAa KaiTanay npuHImmi. JXKyiieHiH
JIOTUKACchl MBIHAJA: OKYIIBI CO3M1 IYPHIC JKayar Oepce, alrOpuTM OHBI KEHIHT1
ceccusira — MbIcajbl, 3 KyH, / KYH, 14 KyH KeliH — BICBIPBIN KOsIABI. AJ KaTejecce,
COJI CO3/1i KaKbIH apaja — MbICAJIbl, EPTEHI1 ceccHsia — KaiTaaaH yeeiHaapl. Quizlet
miaThopMachiHbIH «Learn» pexumi 101 OChbl OSHIMAENTIII aJITOPUTM HETI3IHIC
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KyMbIC icTeial. Ochliaiia Kyie OKYIIBIHBIH JKEKe «QJICI3 TYCTapblHa» OeriMaemin,
yakbIT MIEH KOTHUTUBTI pecypcTapbl TUIM/II MaljanaHabl.

Byn TociniH KOTHUTHUBTI JKYKTEME TEOPHUACHIMEH OaliaHbICHI Tikenen: SRS
KYMBIC KaJbIH aPTHIK KYKTEMEH, cXxeMa KYpacThIpy bl Ke3eH-KE3eHMEH TePEHIETE/I1.
Oxkyuiel 0ip Me3ruige S0 ce3mi xaTTayblH OpHbIHA KyH caiibiH 10—15 MunyT OO¥BI
©31HE «KHUBIH» JIeTl OCJITLJICHIeH CO3JIepPMEH FaHa YKYMBIC 1CTEeHaIl — OyJ1 KOTHUTHUBTI
KYKTEMEH1 OHTAalsIbl JCHreije yCTall OTBIPBIN, MOHMI >KYKTEMEHI KyIIeuTeni.
CoHbIMEH KaTap 3epTTeyJiep MHTEPBAIIL KalTalayablH €CTE CaKTayJbl KaKCAPTHII
KaHa KOWMaii, OKyIIbUIApABIH JIEKCUKAHBI COMNIey MEH a3yna eHIMIl maijanaHy
KaOlJIeTiH JIe )KEeTIAIPETIHIH HAKTHI JEPEKTEPMEH pacTaiiibl.

T. Boroughani, |. Xodabande sxone S. Karimpour Frontiers in Psychology
KypHAJIBIHIA S>KapUsUIaHFaH 3epTTeYyiHae HHQPILIK (QIdII-KapTouKagap apKbUIbI
KY3€re achlpbUIaThIH MOOUJIBII-KIPAEMIIT JIEKCUKA MEHIEPY/IH OKYIIbLIapAblH
©3/ITHEH PETTENEeTIH OKY KaOlIeTIH Jie JaMBITaThIHBIH SKCIEPUMEHTTIK TYPFbIIaH
nonenneni. Amropinap SRS-1i kylen madmganaHFaH OKYyIIBLIApABIH  OakblIay
TOOBIMEH  CaJIBICTBIPFAHJIa  aKaJAEMUSUIBIK ~ JIGKCMKaHbBl ~ MEHrepy  OoiibIHIIA
CTaTUCTUKAJBIK TYPFBIJAH >KOFapbl HOTH)KE KOPCETKEHIH aTtam eTeil. bymaH Teic,
Oeriimuenrim  OKbITy oprtackl EFL koHTekcinme OimiM jaeHreinaepi OoMbIHIIA
alTapyIbIKTall EpeKIICNICHETIH OKYLIbUIAp apachblHAa THUIMLI JIEKCHKAa MEHIepyi
KbpLIIaMIaTaThIHEI 1a gaenaenmal [4].

Quizlet nen Kahoot-meiy cunepeemuranvix aneyemi.

Quizlet men Kahoot optypni mumakTUKaibIK Tayallaiapabl ajibil, Oip-OipiH
OpraHHKAJIBIK TONBIKTEIpaasl. Quizlet skeke oky (popmarbiHa apHaJIFaH: OKYIIIbI Yiiie
HEeMece ©3 OeTIHIIEe JIEKCHMKaHbl MEHrepy YIuiH «Learn» pexumiHae HWHTEpBaIbl
KalTangayael KojaaHaael, an «Matchy», «Gravity», «Live» pexxumuaepi reiiMudukarius
aeMeHTTepiH Kocazapl. Kahoot Gosca ykbIMabIK (opMarTa — CBIHBINTa HEMECe
OHJIAHH pexuMIe — OOCEKeNeCTIK IMeH TONTHIK JUHAMUKA apKbUIbI OEKITy
byHkumsachiH aTtkapaabl. Jlemek, Quizlet nmexcukaHbl anFam MEHIepy MEH JKeKe
Kartanayra, Kahoot oHbl yKbIMABIK OpTaja OEKiTy MEH TeKcepyre KbI3MeT etei. by
€Kl KOCBIMIIIAHBIH CHHEPTHUSCHI OKY YACPICIHIH OapJibIK CaThLIAPbIH: )KEKE MEHIepYy —
WHTEpBAJIAbl KalTallay — YXKBIMJABIK OEKITy — MOTHUBALMUSIIBIK KYIIEHTY — TOJBIK
KAMTHIBI.

A.R. Rojabi »xone aBtopmap ToObl Frontiers in Education »xypHambiHma
KapusJlaHFaH KeH ayKbIMbl 3eprreyinae Kahoot-teiH cabakTa »yieni KOJIIaHbLIybI
OKYIIBUIAPABIH CO3IIK KOp OOMBIHIIA HOTHXKEIEPIH JKAKCAPTHIN, KaThICYbl MEH
MOTHUBALIMACHIHA OH 9cep €TEeTiHIH N = 82 OKyIlbl KaThICKaH SKCIEPUMEHT apKbLIbI
nanenneni. 3eprreyne Kahoot nekcukanblk OCKITYIH THIMII YXKBIMIBIK (DOPMATHI
peTiHae epekine THiMIi OoyaThiHbl aTtam etiareH [6]. Noori men Azimi xyprisren
3eptTey Kahoot-ThIH aFbUIIIBIH TiTIH YHPEHYTe JereH OKYIIbUIAPAbIH MOTHBALIUSICHIH
alTapibIKTail apTThIpaThiHbIH, Kahoot KoiaHbIIaTeIH TONTA MOTHUBAIUS JCHICHIHIH
€I0yip ©CKEHIH pacTaiIbl.

L. Lafleur Knoto yHHBepcHTETIHIE KOPFaJiFaH TOKTOPJIBIK AUCCEPTAIMSICHIH 1A
WHTEPBAJIbl KalTagay MEeH reiMuduKanustbl OipiKTIpyAiH CHHEPTEeTUKAIIBIK 9CEPIiH
YII 3€pTTEyNeH TYpPaThiH KEIIEHJl >YMBIC apKpUIbl Tekcepri. [eimudukarms
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AJIeMEeHTTepl Oap HycKada OKYIIbLIAp/IbIH KYyien KalTanayabl )KalFacTbIpybl €19yip
KOFapbl OOJIIBI — oOJIap MHTEpBANAbI KaWTanayJaH «IIapiiamMaabl», ©WTKeHI
reiMuduKaus MOTUBALMSIIBIK AeHreiai ycran Typasl. by Quizlet men Kahoot-teix
MHTETPalMICHIH TCOPHSUIBIK TYprblgaH KymTi Herizgewai [5]. 1. Xodabande, T.
Boroughani sxone aBropiaap ToOsl Frontiers in Education >xypHanibiHaa *KapusaaHFaH
KyHhenl monyblHAa —HUGPABIK  QUAII-KapTOYKaIapJabl redMuQUKaus MeH
MHTEpBANABl KaiTamayMeH OIpiKTIpy OKYIIBUIAPABIH JIEKCUKAJBIK JepOECTIriH,
KATBICYbIH JKOHE Y3aK Mep3IMJi €CTe CaKTayblH Oip ME3Triule JaMbITATHIHBIH, al
TOCTYpJl Kara3 KapTOYKATAPhIHAH aWBIPMAIIBUIIBIFEI — HWHTEPAKTUBTLIITT MEH
KEKEJCHIIPUITeH MYMKIHIIKTEpI — OChI KEIICH/I HOTIIKEHI KaMTaMmachl3 €TCTiHIH
KaIbUTan eI [7].

Kazaxcmanowvix koumexcm.

KazakcTan MekTenTepiHAeri arbUIIMIBIH TUTIH OKBITYIBIH Ka3ipri xal-KyilH
tangail oteipbin, A.K. Meiip6ekoB nen [.Y. HuzamoBa KOMMYHUKATUBTIK TOCUIII
ICKe achIpyJaFbl HETI3T1 KeAepruiepal aHbIKTaWJbl. ABTOpPJApAbIH MIKIPIHIIE,
mudpaslk  OuliM ~ Oepy  pecypCTapbIHBIH  KETICHEYIIUIrl  JIGKCUKAJBIK,
KOMMYHHUKATHBTIK >KOHE MOJIEHUETAPANIBIK KY3BIPETTUIIKTEPAl JaMbITyAarbl 0acThbl
Tockaypuapabiy  Oipi.  CoHBIMEH KaTrap aBTOpjap 3aMaHayd  LUQPPIBIK
TEXHOJIOTHUSJIApAbl OTaHABIK cabaK yaepicilHe HHTerpanusaayAblH THIMIUIITIH
apTThIPY YIIIH MYFaIIMAEPAIH LHUQPPIBIK CayaTThUIBIFBIH JaMBITY KaXETTUITH A€
aram eteni [8]. ®. JlanpMyxaHOBa MIETEIN TIJIH OKBITYa TUPPIBIK KYpaIIapIAbIH TLT
KOMITOHEHTTEPIMEH KaTap MOJEHUETApaNIbIK KY3bIPETTUIKTI /1€ AaMbITaThIHBIH, OYJI
€Ki KOMIIOHEHTTIH Oip-OipiHeH OeminOeiTiHiH  Heri3medai [9]. Aumaiiga
reiMuuKanms MEH WHTEPBANIbl KaWTajlayablH WHTETPANMICHl TYPFBICHIHAH
Kazakcran MekTentepiHie Xyienal SMIOUPUKAIBIK 3epTTeyJiep >KOKThIH Kachl. Jlon
OCBI OJIKBUTBIK 3€PTTEYMiH FHUIBIMHU JKAaHAIBIFBIH AHBIKTAWHIBI: TeHMHU(UKAIUSI MCH
SRS-TiH OipieckeH THIMIUITIH OTaHABIK OUTIM Oepy KOHTEKCIHAE ajFaml peT
HKCTIEPUMEHTTIK JKOJIMEH TEKCEPY MaKalaHbIH HET13T1 FHUIBIMH YJIECl.

3epmmeynep HamudiceaePiniy mauioaybsl.

Quizlet xocvimwmacwvinviy 1excuka meyeepyoei Hamusicenepi.

Quizlet xoceimmiaceinbiH, EFL  OKyIIBLIApBIHBIH JIEKCHKAIBIK JaFIbUIapbIH
JaMBITYJIaFbl THIMJIUIITIH 3€pTTEYre apHaJIFaH dMIUPUKAIBIK 3epTTEyJIep >KbUT caHal
KeOeiiin, Oipi3mi oH HoTmxkenep Oepeni. 9-ceibin EFL okymbutapeiaga Quizlet-Tig
JIEKCUKA YHUpeTyJeri TUIMIUIIIH 3€pTTEereH »KYMbICTa alfallKbl TECTIIeYy MEH
KOPBITBIHABI TECTUICY HOTIDKEIEpl apachlHIa CTAaTHCTHKANBIK TYPFBIIAH MOHI
afBIpMAIIBUIBIK aHBIKTAIABI. by HoTrke Quizlet-TiH Tek Koraprbl CBHIHBII HEMECe
YHUBEPCUTET JIEHTeHiH/Ie FaHa eMecC, OpTa MEKTEINTiH aJFalliKbl CHIHBIMTAPBIHA J1a
TUIMJI1 €KeHIH KOpCeTe/Il.

Cayn ApaOusicbinga 42 TeMeH JEHIeillll YHUBEPCUTET CTyAEHTTepl Oip ai
ooiiel Quizlet apkpiabl OepisireH JeKCHKaHBI MEHIepIi. DKCIIEPUMEHTTIK Tom POSt-test
HOTIDKENIEPiH/IE aliTapIbIKTal mporpecc kepceTTi, ain Quizlet mainananymsiapsr Oip
CBHIHBITITAFBI TalgaTanOayIbIIapFa KaparaHia JEKCUKAIBIK TECTTEP/Ie OpTa €CEMIeH
xorapel O6ammmap anael. D.T. Tran men T.H. Le BreTHamMHBIH opTa MeKTenTepiHae
Kyprisred 3eprreyinge Quizlet-tiH nekcuka sKeTLImIpyZeri OH ocepiH KBasu-
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AKCIEPUMEHTTIK Ju3aiiH apkeuibl pactansl. .M. Tran men T.M. Nguyen >xorapsl
mekTente Quizlet apkpUTbI JICKCMKAHBI €CTE CaKTayabl )KaKcapTyFa OarbITTaIFaH ic-
TOXKIpUOEIIK 3epTTeYiHAC OKYIIbUIAPJBIH CO3I1K KOPBIH CakTall Kajy JeHremi
CTaTUCTUKAJIBIK TYPFBIJIAH KOFapblJIaFaHbIH PAcTaIbl.

Kahoot, Quizlet sxone WhatsSApp kochIMIanapblH HHTErpanusiayasi EFL
OKYIIbUTAPBIHBIH aKaJeMUSJIBIK JIEKCUKAaHbl MEHIepYiHE JCEpIH 3epTTEereH apajac
omictemeni 3eprreyae 60 CTyIEHT IKCIIEPUMEHTTIK >KOHE OaKbuIay TONTAapbhiHA TCH
6eminni. Untepsenuus 10 anra »xanractsl. JlepekTep aiblH ana >KoHE KOPBITHIHIBI
TECTIIEY, JKapThlJIall KYPBUIBIMIAIFAaH cyx0aTTap apKbUIbl )KHHAKTAIIEL. byt 3epTTey
Ooipuemme  MALL  kocbiMimanmapblH — OIpIKTIpreHA€  OJapAblH  JKEKe-)KeKe
naialaHblIFAHFa  KaparaHJa aHaFypJibIM JKOFapbl HOTHKE OEpeTiHIH — SFHU
CUHEPTETUKAIIBIK dCEePl — SMITUPUKAIBIK TYPFBIIAH JOJICIIACTI.

Kahoot xoceimuacwinviy rexcuxa meyeepy men momusayusza Hacepi.

Kahoot-TeIH Jiekcnka MEHrepy MeH MOTHBAIMSFa TUTI3CTIH OH BIKMAJbI Ja
OipkaTtap IIbIHAKBI 3epTTeyepMeH pactanran. Zulfirah, Darmawan men Maf'ulah 11-
CBIHBII OKYIIBIIAPBI apachIH/Ia KYPri3reH KBa3H-dKCIEPUMEHTTIK 3epTTeyae Kahoot-
THIH JIGKCMKAa MEHIepYiH alTapibIKTall >KaKCapTThIHBI MOCT-TECT HOTHIKEJIEPIHJIET]
MoH1 eciMMen ganeiaaenai. Nada men Savitri 7-ceinbin okyiibuiapeiga Kahoot-Teiy
taiMaimrin  3eprren, Kahoot maiigamanrad SKCIEPUMEHTTIK TOITBHIH OakKbLIay
TOOBIHAH YKOFAPBI HOTMKE KOPCETKEHIH aHBIKTAIbI.

Mustagis xone aBtopmap ToOBl Kahoot-teiH kimi opra  MekTem
OKYIIBUIAPBIHBIH JIEKCUKAHbl MEHI€pYIHE TUT13€TIH TUIMJLUIITIHE JQJIENAEep YChIH/IbI,
OyJl OHBIH TUT YyiHperyneri OutliM Oepy HOTHXKENEpIH >KaKcapTydarbl oJ€yeTiH
OalikaTaJbl.

DKkcrnepuMeHTTIK 3eprreyiepiae Kahoot-meH OkpIFaH OKYIIBUIAp JOCTYPIIL
AKT-cbI3 0Ky TocUIIEpIMEH OKBIThUIFAHAApFa KaparaHla MKOFapbl MOTHUBALIMS
nenreitin kepcerti (Noori men Azimi, 2023). Kahoot oiibiHIapsl OKYIIBLIAPIbI
0oCceKeNeCTIK ce31Mi MEH KOoFaphl 0ara ajdyFa YMTBUIBIC apKbUIbI CHIPTKBI TYPFBIIAH
BIHTAJIAHIBIPAIBI.

2025 xeuter  Journal of Computer Assisted Learning xypHanbiHzga
xapusinanran Kahoot-ka apuanran kemenai meta-taamay Kahoot-TeiH MoTHBarvs
MEH KaTbhICYJIbl apTTHIPAThIHBIH, IUIATGOPMAHBIH WHTEPAKTUBTUIIN OUTIMII ecTe
CaKTayJbl KOJJAUThIHBIH PaCTalIbl.

[etimughuxayus men unmepsanovt KaUmMaiayowly Oiprecker muimoiniel.

[eiimudukanyss MeH HWHTEpBaJAbl KaWTanay HOPUHIUOTEPIH OIpIKTIPETIH
Quizlet mern Kahoot-TeIH OipiieCkeH KOJAAHBLTYBI JKeKe-)KeKe MalJalanyaaH KOFaphl
HOTIKe Oepeni. Zhang >xoHe aBTOpJiap TOOBIHBIH JKYHEIi MIOTybl OWBIH HETi3iHJEri
OKBITYIBIH TUI ~ YHpEHyHIiep/ie JIGKCHKaHbl €CTe CaKTaylbl KYIICUTETIH
BIHTAIAHJBIPYIIBI ~ KOHE  WHTEPAKTUBTUIIK  OpPTaHbl  KaJBIITACTHIPATHIHBIH
KOPBITHIHABLIAABL. JKaHa ce37ep/il OWbIH OapbIChIHA €HTI3Yy apKbLIbl OKYIIBUIAP COJ
cesnepal OipHEIe per, op TYpJl KOHTEKCTe Ke3JecTipell, OyJI ceslepil Kaara
OCKITy/1 HhIFAaUTaIbI.

L. Lafleur Knoto yHHBepcHTETIHIE KOPFaJIFaH TOKTOPJIBIK AUCCEPTAIMSICHIH 1A
WHTEpBAJIbl KalTanay MeH TeiMU(PUKAIUSIHBl WHTETPANMSIIAYAbIH CUHEPTETHKAIBIK
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oCepiH YII KE3eHIIK 3epTTey apKbUIbl Tekcepai. Hotwxkenep reimudukanms
aleMeHTTepl Oap HYCKajga OKYIIbUIApIbIH JKYWHenl KalTanayabl >KaJFacTbIPybl
CTAaTUCTUKAJIBIK TYPFIJAH KOFaphbl OOJFaHBIH, SFHU reiMUGUKAIUIHBIH SRS-TiH eH
MaHBI3/Ibl MAPTHI — KYHETUTIKTI — KaMTaMachl3 €TETIHIH JIJeIAC/II.

Xodabande men Boroughani skone aBTopmap ToObl Frontiers in Education
KYpHaJbIH/Ia JKApUsUIAHFAH OKYMelll MIOJNybIHAa MOOWIbII-KOPAEMINI JIEKCHKA
MEHIepy, aram anTKanaa MUGpIIbIK (HIdII-KapTodKagap, OKYIIBUIAPLIH AEpOSCTITIH,
KATBICYBIH JXOHE V3aK MEp3iMIi JICKCUKAJIBIK €CTE CaKTayIbl IaMBITATBHIHBIH, ajl
JTOCTYpl  KaFa3  KapTOYKaJapbIMEH  CABICTBIPFAHAAFbl  OaChIMIBIFBI  —
WHTEPAKTUBTUIIN MEH >KEKENEHAIPIIreH MYMKIHIIKTepl — OChbl KEIICHII HOTHXKEHI
KaMTaMachI3 €TETIHIH JKaJITbLTA b,

["eifiMmudukanusuIanFaH KOCHIMINIATIAP/IBIH JICKCUKAIIBIK HOTIDKETIEPTe BIKIAIBI
MOTHUBaIUsl JCHIreliMeH Tikenel OalnaHbIcThl. [eiiMudukanusianran oOKyFa
KAThICKAH OKYIIbLIApJbIH redMudukanvsiaHOaraH OKyMEH CaJIbICThIPFaH/IaFbl
ABTOHOMHMSI MEH 1IIKI MOTHBAIlUs JIEHTCHIIEpIHIH KOFaphl OOJIFaHBI pacTajiabl. by
OailIaHbIC MaHBI3/BL: KOFAPhl MOTHUBAIUSUIBI OKYIIBI KOCHIMINIAJIADMEH 63 OCTIHIIE
KYMBIC 1ICTeyre KeOIpeK VyaKbIT >KyMcaljbl, Oyl 63 Ke3eriHlIe HWHTEPBaIIbI
KaTanayablH €H THIMII 00Ty TIapThl — KYHENUTIKTI — KamTaMachl3 etei. Ocpuiaiina
reiMuduKkanuss — MOTHUBALMSA — JKYHell KalTalay — y3aK Mep3iMIl €CTe cakray
Ti30€r1 1 ’KY31H]I€ )KYMBIC ICTEUTIH1 AQJICJIICHIEH.

A. R. Rojabi xone aBTopiap To6sI Frontiers in Education xypransiaga Kahoot
CecCUsIapblHBIH N = 82 OKymIbl apachlHIa OTKI3LITCH 3epTTEyiHAC JECKCHKAIBIK
HOTHXKENEPIi )KaKCapTYMEH KaTap OKYIIBLIAp.IbIH KAaThICYbl MEH MOTHBAIIMSICHIHA Ja
OH BIKITAJ €TKEHIH 3KCIEePUMEHTTIK TyprbimaH pactansl. Noori men Azimi Kahoot
KOJITAaHBUTATBIH TONTA AaFbUINIBIH TUTIH YUpEHyre JereH MOTHUBAIUsl JACHICHiHIH
alTapibIKTall OCKEHIH aHBIKTAIbI.

Cananvlx 0epexmep.

CaHIBIK HOTHXKENIEPACH THIC, 3EPTTEYJIEep/e KUHAKTAIFAH CAlaJbIK JEePEKTEp
ne reimuuxaius meH SRS-TiH OipaeckeH THIMAUTITIH pacTaiabl. Ceccusiap eTKeH
CalibIH OKYIIBLIAP/IbIH ISJIIK JCHrell YHEMI JKOFaphlIal, COHFBI €Ki ceccusina 85%-
gaH actel. bym Quizlet-tig Oeitimaenrimn  anropuT™Mi MeH TeWMH(HUKAIHS
AIIEMEHTTEPIHIH OIPJIECKEH BIKNAJIBIMEH JKATThIFyJap OapbIChIHAA OKYIIBIHBIH
JIEKCUKANBIK JONITHIH KE3€H-KE3€HMEH JKETUIETIHIH NPAKTUKAIBIK TYPFbIIAH
OalikaTaJbl.

Quizlet-rin  xaObUIAaHFAH  HANJATBLUIBIFBL,  KOJJAHY OKEHUIIIN  JKOHE
naifjiagianyra JereH HUET CHUSKTBhI OapJIbIK YIII KOHCTPYKT 5 OanablK Iikaiana 4-TeH
JKOFapbl opTamia Oayul aijbel, OV >KOoFapbl JeHrewaeri kemicimai Ourmipeni. Ocbl
caraibIK JepeKTep oKymbuiapapiH Quizlet-Ti sxorapbl OaramaiTHIHBIH, OHBI THIMII /1€
MaijlaJaHblTybl OHAW Kypall peTiHAe KaOBUIJAWTHIHBIH pacTalibpl, Oy 1K1
MOTHUBAIIMSHBIH TYPAaKTaHybIHA MYMKIHJIIK Oepei.
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Huacpamma 1. Quizlet men Kahoot naiioaranzan mon nen 0acmypiii MONmMulH N1eKCUKATbIK
HomuoIcenepin CanblCmuipy.

Eckepmy: nepextep SMIUPUKAIBIK 3epTTEYJep HOTHXKeNepi Herizine uHakraiarad (Tran &
Le, 2023; Zulfirah et al., 2023; Rojabi et al., 2022; Boroughani et al., 2023; Lafleur, 2024).

doicmemeniK ycolHbicmap.

Quizlet nen Kahoot-met 6ipmymac scyiie peminoe Konoamy.

3eprrey  HoTWXKenepl  redMuuKanuMsg ~MEH ~ MHTEpBajAbl  KalTanay
NPUHIUOTEPIHIH, ~ THIMAUII — OJAPABIH ~ MHTErpalysUIaHFaH  Kyille  peTiHAe
KOJIJIaHbLTybIHA TiKeJieH OaimaHbICThl ekeHiH kepceremi. Quizlet men Kahoot-Ter
Oenek, Toyenci3 Kypall peTiH/e KapacThIpy OJapIblH JUAAKTUKAIIBIK JICYETIH €Iayip
mekreral.  Kepicinme, Oy eki KOCBHIMIIaHbl ©3apa  TOJBIKTBHIPYIIBI,  OIp
MeJIarOTUKAJIBIK MaKcaTKa OaFbITTaFaH JKYHe peTiHAC TMalananFaH KaFjaaiaa raHa
OJIap/IbIH CHHEPTETUKAJIBIK 9CEP1 TOJIBIK 1CKE acapl.

Ocel TYpFBIIaH MyFalliMJepre MbIHAJal OipTyTac MOJENbAl  YCTaHYIbl
ycbiHaMb3: Quizlet — jxeke MeHrepy MEH MHTEpBaJIbl KakTanay miatdopMacskl, aj
Kahoot — y>XbIMIBIK O€KiTY MEH MOTHBAIMSUIBIK BIHTAIAHABIPY TUIaTopMachl. by
mozenbae Quizlet Herisri JIeKCHKaIBIK KYMBICTBIH anaHbl Oosica, Kahoot okymibIHbI
TOITHIK OOCEKENEeCTIK apKbUIbI dKaTTaFaHbIH 1C JKY31HJIE KOJIJaHyFa IIbIFapaThiH aJlaH.
Xodabande men Boroughani aram eTkenae#t, ocblHAall WHTErpalMsIaHFaH TACLI
OKYIIIBIHBIH JICKCUKAJIBIK J€POECTIrH, KATBICYBIH JKOHE Y3aK MEP31M/Il €CTEe CaKTaybIH
O1p mesriiaae nambiTaabl. MyraniM Oyl ekl riatdopMaHbl KOCHAPIIbI, KYHeIl Typae
KOJIJJaHy YIIIiH anTalblK OKYy KapTachlH aJIJbIH aja jkacaml aiaysl THic — onaa Quizlet-
neH KyMbIc ictey KyHaepi, Kahoot ceccustapblHbIH YaKbITBI JKOHE TEKCEpy
caThUIaphl HAKTHI OCNT1JICHET].

Quizlet pesrcumoepin oypuic natioanany.

Quizlet mmatdopmacek! GipHele PeKUMHEH TYPaIbl )KOHE OJIapIbIH dPKAWCHICHI
JIEKCUKAJIBIK MEHTepY/IiH HaKThl CaThIChIHA cail kejemi. MyFaimiM OChl peKUMIEpAl
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PETTUIIKIEH MaiijanaHca, KOTHUTUBTI JKYKTEME TEOPHUSCHIHBIH HET13r1 MPUHITUI —
MaTepHaIJIbl Ke3eH-KE3EHMEH MEHIepY — TOJIBIK 1CKE acajibl.

bipiHmi ke3eHae — KaHa JIEKCHKAHBI ajfalll TaHBICTBIPY CATBICBIHIA —
«Flashcards» pexumin KongaHy ycbiHbUIAABL OKYIIBI JKaHA CO3[1 KapTouka
dhopmaThIHa anFall peT OeTne-0eT Ke3ecTipei: O1p *KarblHIa o3, eKIHII KaFbIHa
MarbIHAChI, MbICAJ COMJIEM] HeMece CypeTi. by caThiia OKYIIBIHBIH KYMBIC JKaJIbIHA
KYKTeMme a3 00JTybl MaHbI3/Ibl, COHABIKTaH Oip ceccusina 10—15 ce3nen acnaraH >keH.

Exinmi ke3emae — Oacranmkel Oekity cartbichiHAa — «Match» pexnmi
Konmanbaapl. OKyIIbl ce3ep MEH OJap/blH MaFbIHAJIApbIH JKYIITapFa OapbhIHIIA
KBUIAM COMKECTEHIIpeni, TallMep KachIpbIH OJCEKENEeCTIK axyasl TYyFbI3aibl. by
PEXKUM KYMBIC JKaIbIH OCJICEH 1 XKATTBIKThIPA OTBIPBIN, CO3 OCH OHBIH MaFbIHACHI
apachIHIAFbl OAMITaHBICTHI OCPIKTETE/I].

YuiHmi Ke3eHae — KyHenl y3aK Mep3imjal Kalrtanay caTeichiHAa — «Learn»
peKMMI MIHACTTI TYpAE KOJAAHbLIybl THic. Byn pexkum Quizlet-tin Oeimaenrim
QITOPUTMI HETI31HJE KYMBIC 1CTEHII: OKYIIBIHBIH >KayanTapblH Tajjan, KUbIH
co3/ep/Il Ui, KEHIT co3aepl cupek ychiHaabl. Ochliaiiiia UHTEpBaIbl KalTanay
MIPUHITUIIT aBTOMATTHI Typle icke acaabl. OKymibuiap «Learn» pexumiH KYH CalbIH
10-15 munHyT G0¥iBI AN JATAHYBI THIC.

Eckepry: Oypbinrbl «Gravity» pexumi Quizlet mmatdopmachiHaH ajIbIHBIIT
tactanrad. OHBIH OopHbIHA «Blast» pexxumi ko skeTimai — OyI Aa acTepouITap/bl
OyphIC Kayan Oepy apKbUIbl kOO (POpMATBIHAAFBl KbUIAAM OWbIH. MyFamimaep
«Gravity» opabiHa «Blast» pexuMiH KoJIIaHybI THIC.

Kahoot-msi1 yorcoimowik beximy Kypanvt peminde naoaniamy.

Kahoot — »xeke oKyra apHajaMaraH, YKbIMJIBIK OpTaJia JCKCUKaHbl OEKITy MCH
MOTHUBAIIMSHBl apTThIpyFa apHanraH MiaTdopma. OHBI AyphIC TaiganaHy YIIiH
OipHellle MPaKTUKAJIBIK YCTaHBIM/IbI OACIIBUIBIKKA ATy KepeK.

bipinmrigen, Kahoot ceccusicein Quizlet apkpuiel ajamblH aja MEHrEpLIreH
JICKCHKa HETi31H/e jkacay MaHbI3bl. Srau, myraaivm Kahoot-ta con anrraga Quizlet-te
yiipeHUIreH cesnep OoWbIHINA cypakTap maibinmanasl. byn Kahoot-ter Tekcepy,
OekiTy »JkoHe OenceHmi mmbIFapeil  Koimany (active retrieval) dopmatbina
alHAIIBIPaabl — JKaHa MaTepHuall TaHBICTBIpY IulaTdopmackiHa emec. Rojabi »xone
aBTopyiap TOOBI JON OChI TOCUIMIH N = 82 OKymbl apachlHAa JIEKCUKAJIBIK
HOTHXKENEPIi JKaKCapThI, MOTHBAITUS MEH KaThICY bl apTTHIPFAHBIH AKCIIEPUMEHTTIK
TYPFBIJIAH JOJEIICI].

Exinmrigen, Kahoot cypakrapblH maibIHIaFraHaAa TEK «CO3 — ayaapMmay
dbopmaTbiMeH 1IekTenMey Kepek. KOoHTekcTik ceitnemzeri 60C OpBIHABI TOITHIPY,
CHHOHMMJII TaHJaay, AaHTOHMMJ AaHBIKTAY CHSAKTHI TaIllChIpMayiap JCKCHUKAIBIK
KY3BIPETTUTIKTIH COITMOJIMHTBUCTUKANIBIK JKOHE MparMaTUKaJIbIK KOMIIOHEHTTEPIH JIe
JaMBITAJIBI.

Yurinamrigen, Kahoot ceccusicbiabiy, y3akteirbl 10-15 MUHYTTaH acmaybl THIC.
byn yakeiT — 6ip cabakra JIeKCHKaHbI OCKITY YIIIH KETKUTIKTI /1€, OKYIIBIHBIH 3CHiHIH
mameipaToaiTeid 1a Memep. Kahoot-Ter cabakThiH «(HUHAIIBIK aKKOPIbD» PETIHIE
— cabakTblH CcOHFbl 10—15 MUHYTHIHIA — OTKI3Y €H THIMJAl TaKTUKAJIbIK IICIIIM,
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OUTKEH1 01 OYKIJ cabaKThIH JIEKCUKAJIBIK MaTepUalblH JKapKbIH, OH SMOIUSIApMEH
asIKTauabl.

Teprinmigen, Kahoot nHoTwkenepiH MyralliM JIMarHOCTHKAJBIK MakcaTTa
naiinanana amanel. [lmaTtdopmansiH ecen O0epy myMkinairi (Reports) apkbuibl Kaii
CYpaK OKYIIbLIap/ia KMBIHIBIK TYBIPFaHbIH aHbIKTayFa 0osaasl — Oy Quizlet-te con
co3lep/ll «KHUBIH» Jien Oedruvien, WHTEpBaNIbl KalTajnaylbl OHTAMJIaHIBIPyFa
MYMKIHJIK Oepe/i.

Onmumanovt pumm.

['eliMmuuxanyst MEH WHTEPBAIABl KaWTanayAblH THIMAUIITT TYpaKThl, Kyieni
BIpFaKKa TiKeJNel OalmaHbICTBL. 3epTTeysep OipiHINI anTajapja >KOFapbl bIHTAMEH
Oacrtaran, Oipak KeHiHHEH Xyleci3eHe OacTaraH OKYIIbLUIAP IbIH HOTHXKeNEepl Kyieni
KYMBIC ICTEr€H OKYIIbUIAPMEH CallbICTBIPFaHAa aWTapibIKTall TOMEH OOJIaThIHBIH
kepcereni. Lafleur mom ocer xyienimikTi cakrayga reiMuUKanus JIeMEHTTEPIHIH
HISNIYII PO aTKapaThIHBIH — OJIap OKYIIBIHBI «OKaJBIKThIPMai» >KyHesl KanTanayra
BIHTAJIAHIBIPATHIHBIH — YKCIIEPUMEHTTIK TYPFbIAAH IQJIEIIE/I1.

Y ChIHBUIATHIH ONTUMAJIbl aNTAIbIK PUTM MbIHaAAl: OyiceHOieH XKymara
Aeiin okymibLIap KyH caiibia 10—15 munyT Quizlet «Learn» pexuminge *Keke HKYMbIC
icTelii. AnTaHbIH OpTachlHAa — copceHO1 HeMece OeiiceHOine — MyFaiaiM cabaKThIH
conpiHaa 10-15 munyTThik Kahoot ceccusicel etkizeni. Kyma kyni Quizlet «Match»
PEKUMIHIC aNTaNbIK >KBUINAMIBIK PEKOPABIH aHAPTY apKbUIBl anTaHbl OWBIH
dbopmaThlHIAa KOPBITHIHABUIAYFa Oojambl. byal puUTM  KOTHUTHBTI  JKYKTEME
TEOPHSCHIHBIH «KIIMKEHTAl MOPHSUTAPMEH, JKYHEIl Typ[e» MPUHIUIIIMEH TOJBIK
ColKeC Kele/l.

JKazrpl HEMece Mepeke JeMallbICTaphlHAAa Ja >KYMENUIKTI y30ey MaHbI3bI.
Myraitim okymibiIapra nqemansic kesinne Quizlet-te xyn caiibia 5-10 munyT «Learn»
PEXKUMIHIE KYMBIC ICTEYAl YChIHA allafbl — OYJI y3aK MEp3iMJl >KaJITarbl CO3AEpPIIH
«COHYI1H» OO0 IBIPMAIbI.

IIpoepecmi eusyanovl kepcemy.

OKyIIBIHBIH TIPOTPECIH BU3YAIIbl TYPAEC KOPCETY — IIIKI MOTHUBAIMSHBI YCTAIl
TYPYABIH THiMAI megarorukanelk Tocimi. Self-Determination Theory OoiibiHia
OKYIIIbI ©31HIH OCIN aTKaHbIH, HOTIKE Oepinm JKaTKaHbIH CE3reHJIe FaHa IIIKi
MoTuBaIUs TypakTaHaasl. Quizlet mnatdopmachiHbIH ©31HIE OKYIIBIHBIH MPOrPECiH
BU3yaJJIbl TYPJE KOPCETETIH MYMKIHIIKTEp Oap: MEHIEepUIreH CO3JepAlH CaHbl,
TAUbIHIBIK JEHIeHl, «KaKChl OUICTIH» JKOHE «YMpPEHYy KepeK» CO3IepIiH YJecl.
MyfaniM OKyuIblIapFa OChl CTAaTHUCTUKAHBl anTa CalblH ©3[epiHe TeKCcepil,
CKPUHIIIOTHIH CaKTaIl OTHIPY/IbI TalChIpa anaabl — OyJ1 OKYIIbIAA «O6Ccy TOPTHOIUOCH)
KaJIBIITaCTHIPAIbI.

ChIHBITITHIK JIeHTeMae Oojica MyfaiaiM apHaiibl «Ce3IiK KOp TepMOMETPI»
KECTECIH CBHIHBIIITA HEMece OHJIaiH Iuiardopmaza XKyprize ajajabl: OHAA OapJbIK
OKYIIBLTAPAbIH anTajiblk Quizlet HoTrkenepi xanmblaamMa Typ/e — *KeKe aTayaapchi3
— BHU3yaJJbl JuarpaMMa peTiHJE YCHIHBUIAABL. byi >kapbeic pyXbIH TYFbI30aid,
VKBIMJIBIK MTPOTPECTi ce3inyre MyMkiHmaik Oepeni. Kahoot-teiH pedTHHT KecTeci e
BU3YaJIJIbl BIHTAJAHABIPYIBIH THIMII KYPaJibl: OKYIIbUIAp cabaK asKTalIMai >KaThIM-aK
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coJl cabaKThIH HOTHIKECIH dKpaHHAH aHBIK Kepeji, Oy e3airineH Oaramayzabid (Self-
assessment) >kbuTIaM, SMOITUOHAI/IBI HBICAHBI.

Myeanim oativinowvizer (TPACK mooerni).

bapibIk jKOFaphiia aTaaFaH YCHIHBICTAp MYFATIMHIH MUQPIBIK CayaTThUIBIFBI
MEH TIeJarOruKaIbIK TalbIHIBIFBIHCHI3 icke acmaiinel. P. Mishra men M. Koehler-nig
TPACK Mogeni OoMbIHINIA aFbUIINIBIH TIJ1 MYFaiMi YII aclekTiHi Oip Me3ruiae
MeHrepreH 0oiysl Tic: MasmyH bl Oimim (Content Knowledge) — arbummisiH TiTiHIH
nexcukanblK xyreciH, CEFR nerHretinepin, nekcukaHbl YUpETy MPUHITUTITEPIH TEPEH
oiry; meparorukaisik OutiM (Pedagogical Knowledge) — mekcukaiibIk KY3BIPETTUTIKTI
JaMBITYJIBIH Ka3ipri TocuiaepiH, AudQepeHuranusianFad OKbITYbl, KOTHUTHBTI
KYKTEME TEOPHUACHIH TIPAaKTHUKaga KoJJaHa Oidy; TEXHOJOTHSUIBIK — OiTiM
(Technological Knowledge) — Quizlet mern Kahoot miaTdopmManapbIiHbIH TEXHHKATBIK
MYMKIHIIKTEPiH, pSKUMACPIH, ecen Oepy Kyrenepin Toiblk MeHrepy. Mualim men
Maulana sxyprisren 3epTrey MmyramiMaepAiH 78%-bl TEXHOJOTHSHbBI TCK aJIFaIlKbl CKi
JICHTe/Ie — aJIMAacThIPY MEH KYIIEHTY — KOJaHAThIHBIH, ajl dKOFapFhl JICHrennepre —
TYpJICHIIpDY MEH KalTa aHbIKTayFa — TeKk 22%-bl KeTKe aHbIH KepceTTi. by
QNMIAKTHIKTBL KOIO YIIIH MEKTEN OKIMIIUIIT MeH OuliM Oepy oprasaapsl
MyFaliMJIEepAiH IUGPIIBIK CayaTThUIBIFBIH JaMBITYFa apHAJIFaH MaKCaTThl TPEHUHITEP
YUBIMIACTBIPYHI THIC.

HakTpl mpakTHKandbIK TYPFBIIAH MYFaTiMAEpre MbIHAAA KaaaMaapabl
yChIHaMbI3: angabiMeH Quizlet-te o3 moHiHe apHanFaH >kuHaKTapabl (Study sets)
’KacayJibl MEHIepy, OKYIIbUIAP/Ibl CHIHBIIKA KOCHII O1pJIECIIT )KYMBIC iCTey (OpMaThIH
icke Kocy; oxaH keiiin Kahoot-ta myraiiM peTiHae TIpKeIiN, aaFaniKel cayaTHaMaHbI
03 cHHBIOBIHIA chiHan kepy; Quizlet-Tix ecen Oepy ¢dynkimscer (Progress) apKbuibl
OKYIIBUTAPJBIH JACPEKTEPiH OaKbUIayAbl JKATTBHIKTBIPY. byi ym kamam Myrajimre
Quizlet men Kahoot-Tbl KyHAETIKTI MpakTHKaFa CEHIMII CHIIPYIiH MPAKTUKAIBIK
O6actaybl. CoHbIMEH Oipre MyFaliMHIH ©31 OChl MaTdopManapAbl KeKe TUIIIK
JAMBITY MAaKCaThIH/IAa — aFbUIIIBIH TUTl JIGKCUKACBIH JKaHAPTHIN OTHIPY VIIH —
naiananysl OHBIH TeXHOJOTHsUIBIK ceHimautiria (technological confidence) emayip
apTThIPAIbIL.

Kopvimuvinoot.

Kyprizinren  3eprrey  reidmuduxanus < MEH ~ MHTEpBAIIL  KalTanay
NPUHIUOTEPIHIH, HWHTETPALUUACHIHBIH MEKTEN OKYIIbUIAPBIHBIH ~ aFbUIIIBIH - TLI1
JEKCUKAJIBIK ~ KY3BIPETTUIITIH  JaMBITyJaFbl  KOFApbl JAUIAAKTUKAJBIK OJIEyeTiH
TEOPHSUTBIK TYPFBIIAH HETI3/CN, SMITUPUKAIBIK 3€pTTEyJIep HOTHKENIepi apKbUIbI
pactanbl. MakananblH OapiblK  OeJiMIEpiHEe KapacThIpbUIFaH —MaTepHuasbl
YKUHAKTal OTBIPHIT, TOMEHJIET1eH HeT13T1 TYKbIPbIMIAP/Ibl TYKbIPhIMIAyFa 00JIa Ibl.

bBipinwi myowcvippim. KorautupTi sxykteme Teopusicel (J. Sweller) nexcrukanb
MEHTepyAeri AOCTYPIIl TOCULIIH 1pTesll KEMILIUIITH — KYMBIC YKaJIbIHBIH IIIaMaJiaH ThIC
KYKTETylH — aWKbIHIAWabl. AJTaMHBIH JKYMBIC JKalubl Oip Mesruiae HeOaper 4—7
AJIEMEHTTI YCTall amaThIHJBIKTAaH, OKYIIbIFa Olp Me3riine ce3Aep/iH Y3bIH TIi3IMIH
OepeTiH MOCTYpJll MEXaHUKAIBIK JKaTTay TOCIIl CBHIPTKBl KOTHUTUBTI >KYKTEMEHI
apTTHIPHIT, CXE€Ma KYpPacThIpyFa — SFHU IIBIHANBI MEHTepyre — KeIepri >KacaiJibl.
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Quizlet men Kahoot nexcukaHbl KillIKeHTal MOpLHUsIapMeH, OeHiIMIENITII TOPTINTe
YCBIHBIM, OCBI KEMIITUTIKT1 JKOSIJIbI.

Exinwi myocoipoim. I'eliMudukarnus — oWbIH eMeC KOHTEKCTE OWBIH JIU3aiH
aJIeMeHTTepiH Koigany — E. Deci men R. Ryan-aelH e3airiHeH adKbIHIaIy
TEOPHUSCHIHBIH YIII HET13T1 MCUXOJOTUSIIBIK KAXXETTIIITiH: aBTOHOMMS, KY3bIPETTLIIK
KoHe OaillaHbICTBI — Oip Me3riige KaHaraTTaHabIpansl. Quizlet-re okymibl He
YUpCHETIHIH ©31 TaHAalapl (aBTOHOMHSI), TPOTPECiH BU3YaIAbl OaKbLIANIbI
(xy3wipeTTinik), anm Kahoot-ta Ttommen Oipre »xapbicaabl (Oaimanbic). Ocbl yII
KOKETTUTIKTIH Oip ME3TUIIE 1CKe acyhl 1MTKI MOTHUBAIIMSHBI TYFBI3abl — OKYIIBI T1II
MIHJIET PETiHJEe eMec, KalaybIMeH yiipeHeni. Springer Nature-na »xapusiutanFran MeTa-
Tanaay reiMupuKansUIaHFaH OKyFa KaThICKaH OKYIIBUIAP/IbIH aBTOHOMUS MEH 1K1
MOTHBAIMs  JEHTeinepl redMudukanusuianéaraH TONTApPMEH  CaJBICTBIPFaHIA
CTAaTUCTUKAJIBIK TYPFBIJIAaH aHAFYPIIBIM KOFAPhI OOJIFAHBIH PaCTaIbI.

Ywinwi myoxcoipoiv. VIHTepBanmapl KaWTtanay xyieci (Spaced Repetition
System) nekcukaHbl Y3aK MEp3iM/i JKaaKa OepiKTel CiHIpYyIiH FhUIBIMUA HETi3/IeTeH
tocimi. Quizlet-tin «Learn» pexumi OCHIMIETII aITOPUTM apKBUIBI dp OKYIIBIHBIH
KEKE «IJICI3 TYCTAaphIHA» OCHUIMJIETIN, YaKbIT IIEH KOTHUTUBTI peCypCcTap/ibl OHTAMIIBI
naiinananaael. 1. Boroughani, I. Xodabande sxome S. Karimpour Frontiers in
Psychology  skypHambiHma  skapustianraH  3eprreyinae SRS Herisinzgeri
miaTpopManapablH JIEKCUKaHbl MEHIepyll FaHa €MeC, OKYUIbIHBIH ©3/IrHEeH
pEeTTENEeTIH OKy KaOUIEeTIH /e NaMBITaThIHBIH SKCIIEPUMEHTTIK TYPFbIIAH JIOJIENACI].
Jlekcuka MEHTepymiH €H 30p Moceneci — YMBITy — Aon SRS apKputbl mremiieni:
QNITOPUTM OKYIIBIHBIH CO3II YMBITap COTIH OOJDKAIl, oM COJ Ke3Je KahTamaysl
YCBHIHAIBI.

Topminwi myocoipoim. Quizlet men KahOOt-ThIH MHTErpamuschl JKEKe-KeKe
KOJIJIaHBLTYIaH JKOFaphl — CHHEPIeTUKAJIBIK — HOTHKE Oepemi. Quizlet sxeke meHrepy
MEH MHTEpBaJIbl KaiTamayasl Kamramachli3 erTce, Kahoot Oekity caTbIchiHA
VKBIMJIBIK OQCEKEJIECTIK TEH dMOIMOHAN/IBI bIHTATAHBIPY aTMOC(EpachiH KOCAJbl.
L. Lafleur pgokropiblk auccepTalMACHIHIAA HMHTEPBAIABI  KadWTalay  MeH
reiiMuuKaIusHel OIpIKTIPYAIH OKYIIBUIAPABIH KYHeNl KalTalayabl *KalFacThIPybIH
CTaTHCTUKAIBIK TYPFBIJAH KOFapbUIaTaThiHbiH goiendeni. | Xodabande wen
T.Boroughani xone aBTopmap ToObl Frontiers in Education >xypHaibiHIa
XKapusJlaHFaH JKYHeNl MIONYbIHAA OChl MHTETPAlUSHBIH JICKCUKAJBIK JePOECTIKTI,
KaTBICYJIbl JKOHE Y3aK MeEp3iMJllI eCT€ CakTayabl Olp ME3riije JAaMbITaThbIHBIH
xamnbutanel. A. R. Rojabi xone aBTopmap ToObI N = 82 OKyIIbI apachIHIAFbI
OKCIIEPUMEHTTIK 3eprreyinge Kahoot ceccusiapbIHBIH JIEKCHKAIBIK HOTHIXKEIEPI
KaKCapTyMEH KaTap MOTHBAIIUSIHBI J1a apTTHIPAThIHBIH HAKTHI ICPEKTEPMEH pacTaIbl.

Becinwi myosicoipvim. 3epTTeyiiep HOTIDKENEPIH KUHAKTAUThIH Tangay Quizlet
MeHn Kahoot mnaiimananraH TONTAapABIH AJCTYPJI TONTAPMEH CalIbICTHIPFAHIAFbI
JICKCUKAJIBIK HOTHKEIIEPIHIH JKOFapbl OOJIFaHBIH OIpHEIIE TOYeINCi3 3epTTey apKbLIbI
pacraiinpl. Tran men Le Bwetnam opra mextentepinae, Zulfirah sxone aBropmap
T0ObI MHmoHe3ustHBIH 11-ChIHBIN OKYIIbLIApbIHIa, Boroughani xone aBTopiap ToObI
EFL crynenTTepinme >KYpri3reéH KBa3uU-DKCIEPUMEHTTIK 3epTTEYJepHaiH OapibIFbl
CTATUCTUKANBIK TYPFBIIAH MOHJI KOFapbl HoTmxkenep Oepai. byn Hotmwxkenepmin
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reorpadusIbIK TYpFbIAaH opTypil koHTekcTe — Aszus, Tasy Llsirsic, Opta A3us —
Oipaeit OarbITTa eKeHiH OaliKay 3epTTeyAiH FHUIBIMU CEHIMJIUIITIH apTThIPAIbI.

AnmolHuwibl myodicolpvim. Y CBIHBUIFAH OMICTEMENIK MOJIENb/IIH THIMAUII TEK
TEXHOJIOTUSJIBIK IIapTKa OaitmanbicThl emec. MyraniMHiH TPACK Mogeni GoiibiHIa
Ma3MYH/IbI, IT€IarOTMKaJIbIK JKOHE TEXHOJOTHUIIBIK OUTIMI1 Oip Me3Tiije MeHTepyl —
TaOBICTRIH OacThl kemiai. Mualim men Maulana skyprisren 3eprrey MyFagiMaepAiH
78%-bI TEXHOJOTUSHBI TEK €H TOMEHTI JEHTeiliepie — aaMacThlpy MEH KYIIEHTYy —
KOJIIaHATBIHBIH KOPCETTI. ByJl aimakThIKTHI KO0 YIIIH MYFaTiMAEPIiH LU(PIBIK
CayaTTBUIBIFBIH MAaKCaTThl JaMbBITy — OuUTiM Oepy KyHleci anabIHAaFbl Ke3eK
KYTTIPMEUTIH MIHJET.

3epTTeyaiH NpaKTHKAIBIK MaHbI3bl MbIHaAa: ychiHbUFaH Quizlet + Kahoot
MHTETPAIUSChIHA HETI3/IENTeH anTajiblK pUTM — KyH caitbid 10-15 mumyt Quizlet
«Learn» pexumi mmoc antaceiHa 1-2 per Kahoot ceccusicet — Kasakcran
MEKTENTEePiHIH Ka3ipri )KaralbIHAa, SFHA UHTEPHETKE KOJI KETIMJILIIK OOJIFaH Ke3/e,
KOCBIMIIIa MaTEPUANJIBIK IIBIFBIHCHI3 JIEPEYy €HT13yre O0JaThiH TOKIPUOENIK MISHIiM.
by monens mMyfraniMHIH ca0akTarbl POIIH KOWMMalIbl — KepiCiHIIEe, OHbl KOHTEHTTI
Kait xetkizymrigen (content deliverer) okymbIHBIH UGPIILIK OPTaaarbl JEKCHKAIBIK
namybiH OarpiTTayIbiFa (learning facilitator) aitnamapipassl.

3epTTeyliH FBUIBIMHU KaHAJIBIFBl rediMudukans MeH SRS mpuHIUNTEepiHiH
cuHepreTukanblK ocepin KazakcTanablk OuTliM Oepy KOHTEKCIHIE alfall peT Kyieni
TEOPHSUTBIK TalaydaH OTKI3IM, OHBI XaJbIKAPAIBIK AMIUPHKAIBIK JIEePEKTEPMEH
HerizaeyneH Typaasl. A.K. MeiipbekoB nen I'.Y. HuzamoBa atan eTkeHAeH, OTaHIbIK
O11iM Oepy KyHeciHIe OChl OaFbITTAFbI XKYHeIl 3epTTeyiep KETICIen 11 — OyJ1 MaKana
OCBI OJIKBITBIKTBI TOITHIPY IBIH QJIFAITKBI KaJaMbl.

bonawarx 3epmmey b6asvimmapel. ANbIHFAH TEOPHSUIBIK JKOHE IMITUPHKAIIBIK
JIepekTep Oonamak 3epTTeysiep YUIiH Olpkatap MNepCHeKTUBAIbl OarbITTapabl
alKpIHIaabl. BipiHmm OarbIT — jkKacaHAbl MHTEIUICKT HETI31HJET1 KOCBIMIIAIApIbIH
(ChatGPT, ELSA Speak, Duolingo Max) reiimuduranus wmeH SRS-men
WHTETPAMSICHIHBIH, TUIMJAUIITIH 3KCIEPUMEHTTIK JKOJIMeH Tekcepy. ExiHmm OGarbIT —
KazakcraH MeKTenTepiHiH HaKThl CBIHBINITApbIHAA OYJ MOJEIBIAl IHIOTTHIK
ChIHAYJIaH OTKI3IM, >KEPrUTKTI OKYIIBUIAPABIH EPEKIICTIKTEPIH €CKEPreH HaKThI
HOTWOKeNep aiy. YIIHim OarblT — Oacrayslill, OpTa >KOHE >KOFapbl CHIHBII
OKyUIIbUIAphl  apachlHAAFbl  THUIMIUIIKTIH  JKac  €peKIIeNikke  OaiJIaHbICThI
alBIPMAaIIBUIBIFBIH CABICTRIpMaIbI 3epTTey. Teprinmn GarbiT — DiAcademy cusikTh
OTaHIBIK IUQPIBIK KOCHIMIIAIAPAbIH reiMudukanus MeH SRS nmpuHIUOTEpiH i1CKe
acelpy  JIeHrediH Oarajay KOHE OHBI  XaJbIKapalblK IuiargopmansapMeH
CaJBICTBIPMAJTBI TAJIIAY.

Kanneinait  anranpga, revmMudukanus MeH HHTEpBaIAbl  KalTaaayablH
WHTETPAlMIChl — OV JKali FaHa TEXHOJOTHSIUIBIK JKaHAJIBIK €MeC, OJ KOTHHUTHBTI
MICUXOJIOTUS, MOTHBAIMS TEOPHUACHI KOHE JIMHTBOJUIAKTHKA JKETICTIKTEpiH Oip
miaTdopmana OIpIKTIPETIH jKaHA TNEAAroTHKajiblK mnapaaurmMa. OKymibl yTaabl —
ce0eb1 011 IEKCUKaHbI JKbUIJIaM MEHTEepil, Y3aK cakTailapl. MyFramim yranasl — cedebi
OJI OKYIIBIHBI BIHTAJIAHIBIPYABIH TUIM/I1, YaKBITThl YHEMJICUTIH JKYHeciHe re 00Iaibl.
binim Gepy sxyiieci yraabl — ce0e0l aFbUIIIBIH TUTIH MEHTePreH, KOMMYHHKATUBTIK
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TYPFBIJIaH JaiiblH, ©3/IITHEeH YyhpeHyre Kaoutetrti okybsl — «udpnsik Kazakcran»
OarmapiaMachIHBIH HAKThI HOTHXKECI.
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HACAHAObI UHTENNEKTTIH BI/1IM BEPY CAZNACbIHA
bIKMNAJIbI

H.K. Cakraran

Cmyoenm, M. Omemicos amvindazel bamvic Kazaxcman ynusepcumemi, Opan K.

C.b. bekmyxam0eToBa
Aeza oxbimywst, M. Omemicos amvinoagvl bamvic Kazaxcman ynusepcumemi, Opan K.

byn makanana jkacaHabl MHTEIUICKTTIH OuIiM Oepy cajlachlHa BIKHAJIbI JKOHE
OHBIH OKBITY YAEpPICIHAErl MaHbI3bl KapacThIpbLiaabl. JKacaHapl MHTEIUIEKT Ka3ipri
OumiM Oepy KyWeciH UM(pIaHABIPYIBIH HETri3rl KypalJapblHbIH Oipl  OOJIBIN
Ta0bu1aAbl. OJ1 OKYHIBUIAPBIH OUTIM ady MYMKIHAIKTEPIH KEHEWUTIN, MYFalliMIEep/iH
KYMBICBIH ~ KEHUIACTYre bIKHaad ereAl. Makanaga  JkacaHAbl  MHTEIUICKT
TEXHOJIOTHSUIAPBIH OKBITYAAa KOJIJIAHYABIH THUIMJII KOJIIapbl, OHBIH OLIIM carachblHa
ocepi, AapTHIKWIBUIBIKTAphl MEH KeMmuiumkrepl cunartanradH. CoHbIMEH Katap,
uudpablK 1atgopManap MEH HUHTEIUIEKTyajabl JKYHelepAiH OKYIIbUIapbIH
TaHBIMJIBIK O€JICEHIIITIH, IIBIFApMaIIbUIBIK KaOlJIeTIH >XKoHE KOMMYHHUKATHBTIK
JIaFIbUTAPBIH TaMbITYIaFbl POJTl TaJaHaIbl.

Tyiiin ce30ep: xacaHabl UHTEIUIEKT, OLTIM Oepy, udpraaHabpy, aKnapaTThiK
TEXHOJIOTHSI, OKBITy ojicTemeci, IUPABIK OUIIM, WHTEPAKTUBTI  OKBITY,
WHHOBAIIASIIBIK TEXHOJIOTHUS.

XXI racelp — akmapaTThIK TEXHOJIOTHSIIAp MEH HUQPIBIK WHHOBAIIUSIIAPIBIH
KapKbIHABI JaMy FachIpbl. Kaszipri TaHma KoraM eMIpiHIH OapJiblK cajajgapbiHjia
’KaCaH]Ibl MHTEJUICKT TEXHOJIOTHsJIaphl KEHIHEH KOJIaHbLTyAa. Ocipece OutiM Oepy
KYHECIH]IE J)KacaH/Ibl MHTEJJIEKTTIH POJil apThIMN KeJe/l.

binim Oepy canmacelH 1UQPIAHIBIPY  OKBITY  CamachblH  apTThIPYFa,
OKYIIBUTIAP/IbIH JKEeKEe KaOlJIETTEPIH NaMbITyFa dKoHE MYFAIMJIEPAiH KYMBICBIH THIM/II
YUBIMIACTBIPYFa MYMKIHJIIK Oepesi. OchiFaH OalIaHbICThI )KaCaH Ibl HHTEIUIEKTTI OKY
YAepiciHIe KOJJaHy Ka3ipri MeJaroruKaHblH MaHbI3Abl OaFbITTApBIHBIH OlpiHe
alfHaJIIbL.

KacaHnpl MHTEIUIEKT — aJaMHBIH OWJiay, Tayjay, €CTe CaKTay >KoHE NICIiM
KaObUIIay OpEKETTEpiH OPBIHIAN ajaThIH TEXHOJOTHSIIBIK kyie. Om OuriM Oepy
OapbIChIHIIa aKMapaTThl OHJIEY, TarchlpMaldapbl aBTOMATTBHl TEKCEPY, JKEKE OKY
TPAEKTOPHSCHIH KYpy oHE OUTIM alylbUIapAblH YATepiMiH Oakbliay CHUSKTHI
KBbI3METTEP/Il aTKapa ajiajibl.
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byriari kyui ChatGPT, Grammarly, Quizlet, Duolingo, Google Classroom
CUAKTHI T1aTdhopMmaiap O6i1iM Oepy KyHecinae KeHIHeH Koaaanbutyaa. by kypanaap
OKYIIBUIAPBGIH T YUPEHYIHE, TalchipMajapAbl OpbIHIAybIHA JKOHE »KaHa OlLTIMII
TUIM1 MEHIepyiHe KOMEKTECe 1.

Kacanovt unmennekmmin 6inim depy canacvlHoazvl po.ii.

Kacanowr unmennexm myciniei dcane oHblH Neda2oUKaIblK MAHbL3bL.

Xacanapl HMHTEIUIEKT — aKmapaTTapAbl TalgalTeiH, Oenriai Oip MIemMm
KaOBUTIAMTHIH >KOHE aJaMHBIH HWHTEIUICKTYaJIBIK OpEKEeTTepiHE YKcac KbhI3MET
aTKapaTbIiH TEXHOJOTHSI.

binim Gepy camacbiHAa >KacaHAbl WHTEIUICKT OKYIIBUIAPABIH OKY IPOIECIH
KEHIUJIJICTII, OJTapIbIH O171iM CarachlH apTThIPYFa BIKIAT €Tel.

JKacanpl MHTEJUIEKTTIH HET13T1 MaKCaThl:

— OKBITY TIPOLIECIH aBTOMATTAH/IBIPY;

— O11iM Oepy/1l KOJDKETIM/II eTy;

— OKYIIBUTAPJIBIH JKEKE ePEKIIEIIKTEPIH ECKEPY;

— OKy MaTepuajapblH THIMII MEHTEePTY;

— MYFaJIIMHIH KYMBICBIH KEHUIJIETY.

ApmuiKubLIbIEbL !

— OUTIMI1 T€3 MEHTEpYyre KOMEKTECEe/Il;

— YaKbITThl YHEMICH/I;

— OKYIIBLTAPIBIH KbI3BIFYIIBIIBIFBIH APTTHIPAIbI;

— ’K€Ke OKbITY MYMKIH/ITH Oepet;

— aKInapaTKa KOJDKETIMIUTIKTI apTThIPabl.

Konoany muvicane:

ChatGPT mnaTdopmacs! oKyIIbLIapFa:

— MOTIH TYCIHAIPY;

—3cce Kasy;

— IIeTeJ TUTIH YHPEHY;

— TpaMMAaTUKAJIBIK KaTeIep/l TY3ETY;

— CypakTapra kayar 0epy KbI3METTEpiH aTKapa ajajbl.

Mpuicanvi:

— arbUIIIBIH TUTIHAET1 MOTIH/II ayAapy;

— IpaMMAaTHUKaJbIK €pexeHl TYCIHAIPY;

— cabak »OCIMapbIH KYPaCThIPY.

Kacanowvl unmennekmmi oKblmyoa Koai0aHyowly 20icmemeci.

JKacanapl HMHTEIIEKTTI KOJAaHy OKYIIBUIApAbIH OI1iM any OeJCeHIUIIrH
apTThIpyFa koHe ca0aKThIH TUIMJILIITIH )KOFapbUIaTyFa OarbITTaNabl.

Kasipei cabakmapoa:

— UHTEPAKTUBTI MIaTdhopmaap;

— BUPTYaJIJIbI TAIllChIpMaiap;

— aBTOMATTHI TECT JKyHemnepi;

— OHJIAWH OKBITY KYpaJaapbl KOJIIAHbUIA b,
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ApmuiKuubLiblebl:

— OKYIIBUIAP/IBIH ©3/IT1HEH O1711M ally KaOlJeTiH JaMbITalbl;

— OKy MaTepHaJIbIH Te3 KaObLIgayFa KOMEKTCCEII;

— O11IM carachlH 0aKbLIayIbl )KCHULICTE ],

— OKBITY TIPOIIECIH KBI3BIKTBI €TE/I.

Konoany mvicanvi:

Myranimaep cabak GapbIChIHIA!

— Kahoot;

— Quizizz,

— Google Classroom;

— Canva;

— Duolingo mnaTdopmanapsia naiaanaHab.

Muvicanwr.

Quizizz mmardopmackl apKbUIBI OKYIIBUIAp TECT TalChIpMaiapblH OHBIH
TYpiHJEe OpbIHAaN bl byl onapasiH cabakka KbI3BIFYIIBLIBIFBIH apTTHIPAJIbI.

Kacanovl  unumennexmmiy ~ MiNOIK — JHCoHe  MAHBLIMOLIK  0ARObLIAPObL
oamvimyoaewl acepi.

KacaH1bl HHTEIJIEKT OKYIIBLIAP IbIH;

— TBIHJIAJIBIM;

— alTBUIBIM;

— OKBUIBIM;

— ’Ka3bUTBIM JaFIbUIAPBIH TAMBITYFa KOMEKTECEI].

CoHBIMEH KaTap, OKYIIbUIAPABIH;

— CBIHU OHay;

— IIBIFApMAIIIBUIBIK KaO1JIeT;

— KOMMYHUKATUBTIK KY3bIPETTLIIIK;

— UQPIIBIK cayaTTBUIBIK JSHICH1 apTabl.

ApmuIKubLIbIEbL

— OKYIIBUIAPJIBIH €CTE CaKTay KaOiJIeTiH JaMbITaIbl;

— ’KaHa aKnapaTThl T€3 MEHIrepyre KOMEKTece/ i,

— ©3 OUMBIH E€PKIH KETKI3yre yipeTei;

— TUIAIK opTara OeriMaeny i sKeHUIIeTe l.

Konoany muvicano:

Duolingo kochIMIIIachkl apKbLUIbI OKYIIBLIAP:

— co3lIepl AYPhIC alTyFa;

— TBIHJIAY apKbLIbI TYCIHYTE;

— CoillieM KypacThIpyFa YHpeHe .

Mpicanot:

Oxymibiap arbUIIIBIH TUTIHACTT CO3IEpAl IbIOBICTAIl aWThIN, Oarmapiama
OJIap/bIH KaTeJIepiH aBTOMATTHI TYp/Ie TEKCEepeIi.
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3epmmey a0icmemeci rHcane maxcipuoe.

3eprrey 2024-2025 oky >KbUIbIHAA >Kaimbel OiniM OepeTiH MekrtentiH 8-9
CBIHBIII  OKYIIBUIAphI  apackiHga Kypri3uigi. Cabak OapbIChIHAQ  YKacaH]Ibl
MHTEJUICKTKE Heri3leNreH HUQpIbIK IatrgopMaiap MEH HHTEPAKTUBTI OicTep
KOJIIaHbLIIbI.

Oxywliap:

— OHJIAMH TECTTEP OPBIHAAIBL,

— IUPIBIK TAIICBIPMAIAPMEH KYMBIC KaCaIbI;

— OelinecabaxkTap/ bl Kapabl;

— Al mnardgopmanaps! apKpUTbl MOTIHACP TaJIAIbI;

— BUPTYAJIJIBI )KATTBIFYJIAp OPBIH/IA]IBI.

Cabaxmapoa:

— ChatGPT;

— Quizizz,

— Canva;

— Google Classroom;

— LearningApps 1uiatdopmanapbl maiaaaaHbUIIbL.

3eptrey OapbIChiHIa OaKbLIay, cayaliHaMa KoHE TECT 9IICTePl KOIIaHbIIIbI.

Homuowcenep men manoay.

3epTTey HOTHXKECIHJIE >KAaCaH/bl UHTEIUICKT TEXHOJOTHSIApbIH KOJIJIaHYIbIH
THIMIUTITT aHBIKTAJIBL:

— OKYIIBLTAPIBIH cabaKKa KbI3BIFYIIBUIBIFBI PTTHI;

— OUTIMIII MEHTepY ACHT €1 KOFapbLUIaIbl;

— IUPIBIK CayaTThUIBIK KAJTBIITACTHI;

— ©3/IITIHEH JKYMBIC )Kacay KaO1JIeTl 1aMblJIbl;

— YaKbITThI THIM/II TTai1aJlaHy JaFabIChl KAJIBITITACTHI.

CoHbIMEH KaTap:

— OKYIIBUIAPIBIH aKMapaTThl 137y KaO1JIeTl dKaKcapIbl;

— IIeTeJ TUTIH/AE CoMsieyre JereH CeHIMIUTIK apTThI;

— MIBIFAPMAIIBUTBIK OCJICEHAUTIK KOFaphIIaIbl.

3epTTey OaphIChIHAA OKYIIBLIAPABIH TalChIpMaiapAbl OPBIHAAY JKBIIAAMIBIFbI
MEH CallachbIHBIH apTKAaHbI OAMKaIIIbI.

Muvicanvi:

— TECT HOTHIKENEP1 KaKcap/ibl;

— Y# TarchipManapbiH OpbIHIAay OEJICEHIUTITT apTThl;

— OHJIalH cabaKTapFra KaThICy JICHr el OCTI.

Aunaiiia Keio1p KeMIIUTIKTEp € aHbIKTaJIbI:

— UHTEPHETKE TOYEeIITIK;

— MalbIH aKMapaTThl KOIIpII Mai anany;

— OKYIIBUTAPJIBIH TEXHOJIOTHSIFA IaMaJIaH ThIC TOYEI Il OOJTYHI.
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Kacanowvt unmennekmmiry apmovlKuIbLIbIKMAPbl MEH KeMUINIKmepi.

ApmuiKublLiviKmapbl:

— O11iM OepyIiH KOJDKETIMIUTITT,

— %eKe OKBITY MYMKIH/IIT1;

— YaKbITThl YHEMJIEY;

— OKBITY CallaChIHBIH apTYBhI;

— UHTEPAKTUBTI OKBITY;

— IIBIFapMAIIbUIBIK KaO1JeTTi JaMBbITY .

Kemwinikmepi:

— aKaJIEMUSIIBIK adalIbIK MOCEIEC,

— TEXHUKAJIBIK TOYESIIUTIK;

— MYFaJIiM MEH OKYIIIbI apachIHIAFbl TIKEJIeH KapbIM-KaThIHACTHIH a3alobl;

— JaJIFaH aKMapaTThlH KE3/1eCyl MYMKIH.

Muican:

Keit0ip okymibutap TamncelpMaiapabl e37epl opbIHAamail, ToiblkTaii Al
KOMeET1HEe cyleHyl MyMKiH. byJl oap/ipiH ChiHU Oiiay KaOiJIeTiHIH TOMEHIEy1HE dacep
eTel.

Kopvimuvinowt scone ycotnvicmap.

KopsiTa aiiTkaHga, »acaHJpl WMHTEUIEKT OULTIM Oepy CalachbiHBIH JaMyblHa
YJIKeH bIKnan etyne. O OKbITYy MPOIECIH >KEHUIACTIN, OUTIM camachblH apTThIpyFa
MYMKIHIIK Oepeai. COHbIMEH KaTap, OKYIIbUIAPABbIH TaHBIMIBIK OEJICEHILIITIH,
HIbIFapMAaIIbUIBIK KAOUIETIH KOHE HU(PIBIK CAyaTThUIBIFBIH JAMBITYFa KOMEKTECE/II.

JKacanapl MHTEIUIEKTTI TUIM/II MAJaIaHy YIIiH MyFaliMaepre:

— U @pIIbIK mIaTGopMaiap/ bl KOJIAaHy;

— UHTEPAKTUBTI TallChIpMaJiap €Hri3y;

— OKYIIBUIAP/IBIH CHIHHU OMJIay KaOUIEeTIH JaMBITY,

— aKIMapaTThIK KAYITICI3/IK epekeNepiH TYCIHIIPY;

— Al TexHONOTHSATIAPBIH cabaKTa OPBIH/IBI MTal1ajlaHy YChIHBIIAbI.

3amMaHayd TEXHOJIOTHSIApAbl THIMII KOJJIaHY OKYIIBUIAPbIH OLTIM camachliH
apTTBIPBIN, OJapiablH Oojarmakra Oocekere KaOUIeTTI TyJIFa OOJBINT KaJIBITITaCybIlHA
MYMKIHJIIK Oepe/.
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I'PHTU 14.25.09

UMHHOBALMOHHbBIE NOAXO0Abl K OBYYEHUIO
AHIMTMACKOMY £3blKY B COBPEMEHHOM LWKOE:
BO3MOHOCTH, NPOBJIEMbI U PE3Y/IbTATDI

T.C. Mapar

Cmyoenm, 3anaono-Kazaxcmanckui ynusepcumem umenu M. Ymemucosa, 2. Ypanock

B crathe packppiBaeTcsi 3HaYCHHE WHHOBAIIMOHHBIX TOJIXOJOB B OOy4YeHHUU
aHTJIMIICKOMY SI3BIKY B COBPEMEHHOM IIKOJ€. AKIEHT C/IeJIaH Ha TOM, YTO LIU(POBBIE
1aT(GOpMbl, BU3yaJIbHBIE ONOPbI, UTPOBBIE AJIIEMEHTHl U YPOBHEBBIE 3a/laHUs JAIOT
negarorndyeckuii  3p@exT TOJBKO TpU TOYHOW CBSA3M C LEJIbIO  YpoOKa.
PaccmarpuBarotes Bosmoxxkaoctr Quizlet, LearningApps, Quizizz, Genially, Canva u
Blooket, a taxxe prcku GpopManbHOTO MpUMEHEHUsT TexHOoIorui. Ocoboe BHUMaHHE
yIESETCsl POJIM YUUTENsl, KOTOPBIM IpeBpaliaeT HUPppoBOil HHCTPYMEHT B CPEJICTBO
peYeBOi MPAKTUKHN, OOPATHOW CBA3M U MOAICPKKH MOTHUBAIIUH YUAIIUXCSI.

Knioueevie cnoea: anrIMiiCKUi SI3bIK, THHOBAI[MOHHBIE TOJIXOJIbI, HU(POBBIE
TEXHOJIOTMH, COBPEMEHHAsI IIIKOJIA, MOTHUBALIMS, YPOBHEBbBIE 3a/I1aHMsI, UTHTEPAKTUBHOE
oOyueHue.

B mIKOJBbHONW NpakTHUKE YPOK AHTJIMKUCKOIO SI3bIKAa BCE Yallle CTAIKHUBACTCS C
MPOTUBOPEYHEM MEXKIYy TMPHUBBIYHONW OpraHu3anuer oOydeHuss | peajbHbIM
MOBE/ICHUEM COBPEMEHHBIX ydalmxcd. Y4eOHUK, OOBsSCHEHHE TMpaBuia M
NUCBMEHHOE YIpaXHEHHE MO 00pa3lly OCTAIOTCS HYXHBIMU 3JEMEHTAMH YpOKa,
OJIHAKO caMH 110 cebe OHM YK€ He BCerja yJep>KMBaloT BHUMAaHUE KJlacca. Yyalmecs
MIPUBBIKIIN K KOPOTKUM COOOIICHHSM, BU3yaJIbHBIM TOJICKa3KaM, OBICTPOMY OTKJIMKY
U BO3MOXHOCTH Cpa3y YBHAECTb pesyiabrar JaeuctBusa. l[lostomy Ha ypoke
AHTJIMACKOTO s3bIKa OCOOEHHO Ba)XXHbI TEMI, MOHSTHAas 3ajJadya M OIIyUICHHUE
npoaBwxkeHus. 1Ipy 3ToM pedb HEe HIET O MPEBPALIEHUM ypOKa B pa3BICUYECHUE.
NHHOBaIMOHHBIN MTOAXO/ LEHEH TOJBKO TOTAA, KOI/Aa OH IMOMOTaeT Jy4lle OCBOUTH
A3bIK, & HE MPOCTO JIEJIAET 3aHATHE BHELIHE COBPEMEHHBIM.

M. IlpeHcku CBs3BIBAI OCOOCHHOCTH Yy4YalllMXCAd LU(PPOBOM BMOXU C HWHON
CKOPOCTBIO BOCHPHUATHS MH(POPMAIMU U TPUBBIYKON K HMHTEpakTUBHOU cpene [1].
DTy NO3ULMIO HEIB3SI MIOHUMATh CJIMIIKOM NPSIMOJIMHENHO, IOTOMY UTO IIKOJIbHUKH
OTJIMYAIOTCS HE TOJIBKO BO3PAaCTOM, HO U YPOBHEM JOCTYIIA K TEXHOJIOTHAM, JINYHON
MOTHUBAIIMEH, CEMEWHON 00pa3oBaTenbHOM cpenoi. OqHako caMa rmpobieMa ocTaeTcs
aKTya’abHOU. Ecnu yd4eHHK TMPUBBIK MOTy4YaTh OBICTPBIM OTKIIUK, €My TPYAHO JIOJITO
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paboTath € MaTepuasoM, pE3yJIbTaT KOTOPOTO CTAaHET 3aMETEH TOJbKO uYepe3
HECKOJIbKO 3aHSATHI. 3HAUUT, YUUTENIO BaXKHO pa3OUBaTh SI3bIKOBYIO paboTy Ha OoJee
SICHBIE ATAIbl U Yallle MOKA3bIBATh IPOMEKYTOUHBIN pe3yJIbTaT.

AKTYallbHOCTh T€Mbl YCHJIMBAETCS TEM, UYTO OJWH IIKOJBHBIA KIACC PEIKO
ObIBa€T OJIHOPOJHBIM IO YPOBHIO aHTIUHCKOIO si3bIKa. B 0JIHOM rpyrine MOTyT OBIThH
YUYEHHKH, KOTOpbIE CMOTpPST BHUIEO Ha aAHIMVIMWCKOM  SI3bIKE, TOJB3YIOTCS
MIPWIOKEHUSMH JIJIST U3YUYEHUS CJIOB U HE OOSITCSI TOBOPUTH, M YUCHUKH, JIJIST KOTOPBIX
naxke mpoctas ¢paza Tpedyet onopsl. [Ipy enruHOM 3agaHUM TIEPBBIE OBICTPO TEPSIIOT
HMHTEpEC, a BTOPbIE HAUMHAIOT U30erath OTBETa. B Takol cuTyaliuu HHHOBAIIMOHHBIN
MOJIXOJ OJDKEH pelaTh He JEKOPAaTUBHYIO, & METOAMUYECKYIO 3a/1auy: MOJJepKaTh
c;1a0oro y4eHHKa, He OCTAaHOBUTH CHIIBHOTO M COXPAaHUTH OOIIYIO IENIb YPOKa.

[ToaTOMY MO MHHOBAITMOHHBIMH TTOIXO/IAMH B JIAHHOHW CTAaThe MTOHUMAETCS HE
m000€ MCHOJIb30BaHUE TelneOHA, MPUIOKEHUS WM HWHTEPAKTUBHOM JTOCKHU.
WNHHOBa1Us NpOSBIISETCS B TOM, YTO YUYUTEIh MEHSAET CIIOCO0 OpraHu3aluu yueOHOM
nesitenbHOCTU. Hampumep, mudpoBoi cepBUC MOXKET IMOMOYb IMOBTOPHUTH JIEKCHUKY,
MPOBEPUTHh TOHUMAHHE TEKCTa, IMOATOTOBUTh YUalUXCS K TOBOPEHHUIO WIIH
MPEIIOKUTh HECKOJIBKO YpOBHEW clokHOCTU. Ecnm ke miardopma uCHosib3yeTcs
TOJIbKO PajJd WTPhl WM KPacHUBOTO JKpaHa, OHA HE yiyuinaer oOydeHue. B stom
cily4yae BO3HUKAET IU(PPOBAst aKTUBHOCTh O€3 S3BIKOBOTO pe3yJIbTaTa.

OcHognas wacme.

NHHOBALIMOHHBIN TTOAXO]I IPEKIE BCETO MEHSET pOJb YyueHuKa. OH HE MPOCTO
CIIyIIaeT 0ObsACHEHNUE, a BHIMOJIHICT ACUCTBUE: BRIOMpPAET BapHAHT, COOTHOCHUT CIIOBO
C M300pakeHHEeM, MCIpPABIIAET OIMMOKY, OTBEYAeT HA BOIPOC, MPOOYeT MOCTPOUTH
(dbpazy 3aHOBO. [[J151 aHTTIMICKOTO sI3bIKa TaKasi akTUBHOCTh OCOOCHHO Ba)KHA, OTOMY
YTO S3BIK HE YCBAaMBAETCS TOJIBKO 4epe3 3HaHHWE MpaBWil. YUYCHHK JOJDKEH BUICTH
CJIOBO B KOHTEKCTE, IPOM3HOCHUTH €r0, UCIIOJIb30BaTh B MPEAJIOKEHNN B TTOCTETIEHHO
MEPEHOCUTh B COOCTBEHHYIO pEYb.

HaubGonee AOCTYyNmHBIMH [Jisi IIKOJIBHOTO YYHUTENS WHCTPYMEHTAMH CETOIHS
seisirorest Quizlet, LearningApps, Quizizz, Genially, Canva u Blooket. Hx
MIPEUMYIIECTBO COCTOUT HE B caMoM ¢akrte 1udpoBoro dopmara, a B BO3SMOKHOCTH
OBICTPO OpraHNU30BaTh pa3HbIie BUBI yueOHOH paboThl. Quizlet ynoben mpu BBeAcHHN
U TOBTOPEHUHU JICKCHKH, LearningApps moMoraeT 3akperuiiTh MaTepuail uepes
corocraBieHue u kiaccuukanuio, QUizizz momxomaut ans OBICTPOI MPOBEPKH,
Genially mo3BomnsieT co3naBath MHTEpaKTUBHBIC 3amanus, Canva maet BU3yaTbHYIO
OMmopy I TOCTEPOB, CXeM M YCTHBIX oTBeToB, Blooket noGaBmsier smemeHT
COpPEBHOBaHMS TPU MOBTOpeHHH. OIHAKO KKl CEPBUC JOJDKEH 3aHUMAaTh CBOE
MECTO B CTPYKTYpE ypOKa.

Hanpumep, npu usyueHuu Tembl Travelling oObIYHBIN CITUCOK CIIOB MOMKET
OKa3aThCs CIA0BIM PEIICHUEM. Y Ualluiicst 3aluIIeT CI0Ba, HO HE BCETa MOWMET, Kak
UCIIOJIb30BaTh WX B peud. boree pe3yinbTaTUBHON BBITISAUT TMOJTallHAS CXEMa.
CHavaja KJ1acC 3HaKOMHUTCS ¢ JIKCHKOM uepe3 KapTouku M n3oOpakenus B Quizlet.
3areM BBINOJIHIETCS KOPOTKOE 3aJaHue Ha comocTaBienune B LearningApps. Ilocie
ATOTO ydYalluecs MePeXo AT K Pa3HbIM BUIAM PEYEBOM MPAKTUKHU: OJJHU COCTABIISIOT
MIPEIOKEHHS TI0 00pasily, IPYrue TOTOBSAT MUHU-IUANIOT, 00JIee CUIIbHBIE YUYEHUKH
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GOopMyTUPYIOT MHEHME O MPEUMYIIEeCTBAX W TPYIHOCTIX myTemecTBuil. Tema
ocTaeTcs 001IeH, HO MyTh K pe3yJIbTaTy CTAHOBUTCS Pa3HbIM.

Takoil TMOAX0a HaNpsSMYyK CBs3aH C ypoBHeBoW auddepeHnuamnmei.
K. TomnuHcon mnomyepkuBaer, 4To nuddepeHnmanuisi HE TOJKHA CBOJIUTHCA K
IPOCTOMY OOJIETYEHHUIO WIHM YCIOXKHEHHIO 3a/laHusl. Ee CMBICT 3aKitoyaeTcs B TOM,
YTOOBI JIaTh yUYAIIUMCS Pa3Hble CIIOCOOBI JOCTHIKCHUS OJTHOM yueOHOU 1enu [2]. [l
YpOKa aHTJIUMHCKOrO $S3bIKa 3TO OCOOCHHO BakHO. OJMH YYEHHK MOKET CHaualia
Ha3BaTh MpPEAMEThl Ha KAapTUHKE, BTOPOM MOCTPOUTH KOPOTKYIO (ppasy, TpeTuii
BBICKA3aTh MHEHHE M AapryMEHTHpPOBATh €ro. BHemHe 3agaHus pa3iuyaroTcs, HO
METOANYECKas UEeIb COXPAHSIETCS.

[{udpoBbie MHCTPYMEHTHI JENAIOT TaKylo0 opraHusamuio Oosee yaoOHoil. B
TPAJUIIUOHHOM OyMaxxHOM (opMare YUUTEIIO CJI0XKHEE OBICTPO MOJATOTOBUTH
HECKOJIbKO BApUAHTOB 33/IaHMs M TPOBEPUTH UX BbINIOJNIHEHHE. B nndpoBom dopmare
yacTh 3TON paboThl ymnpomaercs. Hanpumep, B Canva MoXHO 3apaHee cCHenaTh
BU3YaJIbHYIO MOJICKA3Ky JUIS YYallUXCs, KOTOPBIM TpyAHO Haudath oTBeT. B Genially
MOXHO O(OPMHUTH 3a/JlaHHE CPEIHEro YpOBHS, TJ€ HYXHO BbIOpaTh IPABHJIbHBIN
BapUaHT U Cpa3y YBHICTb 00paTHYI cBsi3b. B QUIZiZZ MOXHO BKITFOUHTH BOIIPOCHI
pa3HOU CIOKHOCTU U OBICTPO TMOHATh, KaKue TEMbl TPEOYIOT MOBTOPEHUS. DTO HE
OCBOOOKHAET y4MUTEISl OT METOJUYECKOW MOATOTOBKHM, HO TIIOMOraeT rubue
YIPABISTh YPOKOM.

Oco0oe 3HaueHne umeeT obOpaTHas cBs3b. JK. X3TTH OTHOCUT OOpaTHYIO
CBsI3b K (paKTOpaM, KOTOpPBIC 3aMETHO BIHSIFOT Ha y4eOHbIH pe3yibtar [3]. Ha ypoke
AHTJIMKACKOTO $S3bIKA 3TO MPOSIBISETCS OYEHb HPOCTO. YUEHHK JOJIKEH OBICTPO
MOHSATh, YTO Y HETO MOJYYWJIOCh, IJI€ BO3HUKIIA OLIMOKAa M YTO HY>KHO HCIPABUTH.
Ecin mpoBepka MNPUXOAUT CIMIIKOM TMO3JHO, CBA3b MEXIY JACHCTBUEM H
pesyabTaToM ocnadeBaer. [losTomy kopoTkue HUGPOBBIE 3aaHUs TOJE3HbI HE
TOJIbKO Kak (opMa aKTHMBHOCTHM, HO M KaK CIOCO0 HEMEUICHHOTO YTOYHEHMUS
y4eOHOM CUTYaIHH.

[Tpu sTOoM OOpaTHast CBsI3b HE JOJKHA MPEBPAIIATHCA TOJBKO B KOJIWYECTBO
oamwtoB. B Quizizz wim Blooket yuwamuecss 4YacTo yBIEKAalOTCS PEHTHHIOM,
CKOPOCTBIO OTBETAa U MECTOM B TaOuuLe. DTO MOXET MOBBILIATh UHTEPEC, HO €CTh
PUCK, YTO WIpa BBITECHUT S3BIKOBYIO L€Nb. ECIM yYEHHMK 3allOMHHAET TOJIBKO
nodeny, HO HE MOHUMAET OLIMOKY B CIOBOYIOTpeOJEHUH, negaroruyeckuii a3pdexr
ctaHoBuTcs ciaadbiM. C. JlerepauHr onpeaenser reiMupuKanuio Kak UCIOJIb30BaHUE
UTPOBBIX AJICMEHTOB B HEUTPOBOM KOHTekcTe [4]. s MIKOJBI 3TO O3HAYAET, 4TO
UTPOBBIE AJIEMEHTHI JI0JDKHBI paboTaTh HAa OOyUYEHHE, a HE 3aMEHSTh €T0.

MukpooOydeHre TakX e XOpOILIO COYETAETCS C YPOKOM aHTIMHCKOIO S3bIKA.
T.XprOor paccmaTpuBall MHKpOOOydYeHHE KakK paboTy ¢ HEOONBIIMMHU YYECOHBIMU
enunuiiamu [5]. JIns MIKOJIBHUKOB Tako# Gopmar yno0eH, IOTOMY UTO SI3bIK TpeOyeT
PETyJISIPHOTO MOBTOPEHMSI U MOCTENEHHOTO HAKOIUIeHHs HaBblka. HeOousbioil 010k
U3 MSATH WIK CEMH CJIOB, KOPOTKOE YIMpPakKHEHHWE M OBICTPBIA BBIXOJA B PEUb 4acTO
JatoT OoJsbllle TOJB3bI, Y€M JUIMHHBIM CIHCOK JIEKCUKA 0€3 JalibHEeHIIero
NpUMEHEHHs. 3JeCh BaXKHA HE KpaTKOCTh caMa Mo cede, a 3aBEpIICHHBIM UK
JEeMCTBUS: YBUIETH CJIOBO, IOHATH 3HAUYEHUE, IOBTOPUTH, YIIOTPEOUTD.
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Ha nmpakTrke ypok MOXKET CTPOUTHCS MO cienyolel jJoruke. B Hauane naercs
KOpOTKasi BU3yalibHasl pa3MHUHKa. 3aTeM BBOJUTCA HeOojbInas rpymnmna cioB. [locre
ATOTO y4Yallluecs BBIMOJHAIOT 3a/laHie Ha yY3HaBaHUE U comocTaBieHue. Jlaiee yacThb
KJjlacca cocrtapiisieT ¢pasbl 1Mo 00pasily, a 4acTh MEPEeXOAUT K mapHou padote. B
KOHIIE TMPOBOJUTCA KOPOTKHUH YCTHBI OTBET WJIM NMUChbMEHHAs MHUHHU-pedIieKcus.
Takolt puTM MoMoOraeTr He MEeperpy’katb ydaluxcs U OJHOBPEMEHHO HE CHIXKATh
y4eOHyI0 TpeOOBATEIHLHOCTh. YUCHUK MPOXOIUT HECKOJBKO MaJICHBKUX IaroB, HO
KaXbIi 1Iar CBSI3aH C S3bIKOBBIM JEHCTBUEM.

BusyaneHble maTepuanabl 3aHUMAIOT B 3TOM IIPOIIECCE OTIEIbHOE MECTO.
Kaprtuaka, Tabmmira, cxema, KOPOTKOE BUCO WM TOTOBAs pedeBasi Oropa MOMOTaroT
CHU3UTH TEPBBIA Oapbep Iepen 3aJaHueM. JDTO OCOOCHHO 3aMETHO IMpH padoTe ¢
temamu Food, Jobs, Travelling, Environment. Hanpumep, mepen dreHueM Tekcra o
npodeccusix MOXKHO TIOKa3aTh U300pakeHus JioJed Ha padoyeM MecTe U
NPE/UIOKUTh yUaIUMCs TIPETONI0KNUTh, YeM OHM 3aHuMarorcs. [lepen temoii Food
MOJKHO HCIIOJIb30BaTh MeHI0, ¢otorpaduu 001 U kopotkue ¢passl Tuna | would
like wmu My favourite dish is. Takue omopsl He yIpOIIAOT coEpKaHKE, a TOMOTAIOT
BOWTH B HETO.

B yciioBusx Ka3axcTaHCKOW HIKOJIBI BOMPOC JTIOCTYITHOCTH OCOOCHHO BaxkeH. B
OJIHOM KJacC€ MOTYT OBITh JE€TH, KOTOpBIE JOMOJHUTEIBHO 3aHUMAIOTCS C
peNeTHTOPOM, UCTONB3YI0T DUOolingo wimm cMOTPST aHTIOSI3bIYHBIA KOHTCHT, H JICTH,
JUISL KOTOPBIX IIKOJBHBIM YpOK OCTaeTCs MOYTU EJAUHCTBEHHBIM KOHTAKTOM C
AQHTJIMICKUM SI3BIKOM. Pa3pblB MEXIy HUMH TPOSIBISETCS B CKOPOCTH UTCHMUS,
CJIOBapHOM 3amace, YBEpeHHOCTH Ipu oTBeTe. [loaTOMy OopueHTalusi Ha yCJIOBHOTO
CpeaHero y4eHuka yacto He padoraer. CpelHUIl ypOBEHb €CTh B IUIAHE YPOKa, HO B
peaJbHOM KJIacce TMeped  y4YuTeJIeM HaxoMsITCs pa3Hble 00pa3oBaTelibHbIC
TPAEeKTOPHUH.

NMEeHHO MO3TOMY HWHHOBAIMOHHBIE MOAXOAbl HYXKHO paccMaTpuBaTh Kak
Croco0 4YacTUYHO CHU3UTH JTOT paspbiB. OHM HE pemarT BCe MPOOJIEMBI
aBTomMaTu4ecku. He B Kaxo#l mikojie cTabUiIbHO paboTaeT MHTEPHET, HE Y K0T
YYEHHKA €CTh JINYHOE YCTPOMCTBO, HE BCET/Ia €CTh BpeMs MOAKIIOYUTH MIaThopMy
6e3 morepu Temna. MHorna ciaMmikoMm CiOXHash TEXHUYECKas MOJrOTOBKA MEIIaeT
caMoMy ypoky. Ilosromy yuutemo HE0OXOAMMO HMMETh 3allaCHOM BapHWaHT:
KapTOUYKM, paclieyaTaHHble 3aJaHus, pabOTy Yy JOCKH, YCTHYIO TpPEHUPOBKY.
NHHOBAIIMOHHOCTh 3aKJIIOYAETCS HE B 3aBUCUMOCTH OT TEXHUKH, a B THOKOCTHU
OpraHu3aluu O0y4eHUsI.

Ecte eme omun puck. I{udpoBoe 3amaHue MOXKET €O3/1aTh BHAUMOCTH
aKTUBHOM paboThl. Yuyaluecss HaXKUMAIOT KHOMKU, BBHIOMPAIOT OTBETHI, MOJYYarOT
OaJuIbl, HO MPU ATOM TMTOYTH HE TOBOPAT U HE MHUIIYT HA aHTJIMMCKOM si3bIke. BHenHe
YPOK  BBITJIIAUT  JUHAMUYHBIM, OJHAKO  S3BIKOBOM  pe3ysibTaT  OCTaeTcs
orpanndeHHbIM. [loaToMy mr000e 1MpOBOE NEHUCTBHE >KEIATEIHHO 3aBEpIIATh
pedeBsiM mpoaykToM. [locnme kapTouek HOmKHA MOABUTHCS (pasa, Mmocie BUACO —
BOIPOC WM KOPOTKHUI OTBET, MOCJIE UTPHI — UCIIPABIICHUE OMMUOKH WJIM MUHHU-BBIBOJI.
Torja MHTEPaKTUBHOCTh MOJIYYaET METOAUYECKHUI CMBICII.
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Oco0OeHHO Ba)XXHO YYMTHIBATH ATO MPU OO0y4YE€HUU TOBOpeHHIo. s MHOTHX
IIKOJIBHUKOB SPeaking ocraercss caMbIM CIIOKHBIM BHJIOM JICATEIILHOCTH HE TOJBKO
U3-32 HEXBATKU CJIOB. YacTo cuibHEE MEIIAeT CTpax OIIMOKUA. YUYEHUK MOHHMAET
3aJlaHue, HO OOUTCA MPOU3HECTH (Ppasy nepesa KiIaccom, 3a0bITh CIOBO UITU MOJIYYUTh
3ameuanue. [lodToMy ycTHasi MpakThKa AOKHA ObITh moArotomieHHou. [lepen
MHUHH-IHAJIONOM MOXKHO JaTh KapTO4YKu ¢ (ppazamu, MOBTOPUTH Jiekcuky B Quizlet,
BBITIOJTHUTH KOPOTKOE 3ajiaHue Ha LearningApps 1 TOJIBKO IMOTOM THEPEHTH K TapHOM
pabote. B Takoii mocienoBaTeIsHOCTH TOBOPEHUE CTAHOBUTCSI MEHEE CTPECCOBBIM.

[Tpaktruecknii 3¢HeKT NHHOBAITMOHHOTO TOIX0/1a MPOSBIISETCS HE TOJIBKO B
orleHKaxX. Ero MoXXHO 3aMeTuTh B nmoBeAeHUU ydamuxca. OHu ObICTpee BKIIOYAIOTCS
B paboTy, OXOTHEe MPOOYIOT OTBETHTH, JIETY€ NPUHUMAIOT OMMOKY KaK dYacTh
oOyueHHusi, Jydllle TOHUMAIOT, KakKoil pe3ylbTaT OT HUX oxujaercs. [ns
AHTJIMICKOrO $SI3bIKa ATO MPUHIUIIUAIBHO, MOTOMY 4YTO 0€3 aKTUBHOCTU YYEHUKA
Jake XOpoIIo OOBSICHEHHBIM MaTepuall OCTAeTCS IMaCCUBHBIM 3HAHHMEM. 3ajadya
YUUTEIISE COCTOUT B TOM, UTOOBI IIEPEBECTH ITO 3HAHUE B JCHCTBUE.

B TO k€ BpeMsi poJib yUUTENS NPH UCIIOIb30BAHUU WHHOBAIMOHHBIX MTOAXO0J0B
He yMeHblnaerca. HaoGopoT, oHa cTaHOBUTCS Oojiee OTBETCTBEHHOH. YUUTENb
BBIOMPAET, TJe HYXKHA Tu1aTopma, T/ie J0CTaTOUYHO JOCKH, 7€ JIyYIlle UCTIOIb30BaTh
KapTOYKH, a TJI€ BaXKHEE >KUBOM pa3roBop. lleperpykeHHbId cepBHCaMU YpPOK HE
Bcerna siBisieTcss 3p(eKTUBHBIM. [[Ba TOUHO BBHIOpaHHBIX MHCTPYMEHTA MOTYT JaTh
OoJibllie pe3ysibTaTa, YeM MATh IUIATPOPM, BKIIOYEHHBIX 0e3 sicHoi 1enu. [loatomy
[JIABHBIM KPUTEPUEM OCTAeTCsl HE KOJWYECTBO TEXHOJIOTUM, a HX CBS3b C
COAEPKAHUEM YPOKA U YPOBHEM YHAIIIUXCH.

3axnrouenue.

NHHOBaIMOHHBIE TTOAXOAbl K O0YUYEHUIO aHTJIMHCKOMY SI3bIKY B COBPEMEHHOM
IIKOJIE UMEIOT MPAKTUYECKYI0 U METOAUYECKYIO IIeHHOCTh. OHM MOMOTAIOT CJIeNaTh
ypoK OoJjiee THOKHUM, MOJAEPKaTh YYaIlIMXCS C pPa3HbIM YPOBHEM IMOATOTOBKH,
OpraHu30BaTh OBICTPYI0 O0OpaTHYI CBA3b W YCWINTh MoTuBauuio. Haubonee
3aMeTHBIA dPHEKT MOSBISIETCS TOTAa, Korja IudpoBbie TUIaTGOPMBI, BU3YyaTbHBIC
Marepuayibl, WIPOBBIC DJIIEMEHTHl, MHKPOOOYUYE€HHWE U YPOBHEBBIC 3a/JaHUS
COEAUHSIOTCS B €IMHYIO JIOTUKY YPOKA, a HE UCIIOJIB3YIOTCA OTAEIBHO APYT OT ApYyra.

BmecTe ¢ Tem mHHOBaIMU TPeOYIOT OCTOPOKHOTO MpUMEHEHUs. TexHomorus
HE JOJDKHA 3aMEHSTh PEYEBYIO MpakTUKy. Mrpa He A0/KHA BBITECHSTh Y4EOHYIO
1enb. THTEpakTUBHOCTH HE JOJKHA CBOJAUTHLCS K HAXKATHIO KHOMOK. Eciu mudpoBoit
WHCTPYMEHT HE TPUBOIUT YyYEHUKA K CIJIOBY, (pase, OTBeTy, IUAJIOTy WU
OCMBICJICHHOMY HCIIPABJICHUIO OIIMOKH, €Tr0 MeJaarorudeckasl leHHOCTh CHMYKAETCH.
ITosToMy TaBHBIM ycioBUEeM (HPEKTUBHOCTH OCTACTCS METOIUYECKas TPaMOTHOCTh
YUUTENS.

Hanbosnee rmepcrneKTUBHBIM  SIBJIAETCS CMEIIAHHBIM moaxoa. B Hem
COXpPaHSIOTCS OOBSICHEHUE, paboTa ¢ TEKCTOM, MUCHhbMEHHOE YIPAKHEHHE U yCTHAS
MpaKTHUKa, HO OHU JIOTIOJHSIOTCS MU(PPOBBIMU 3aJaHUSIMHU, BU3YATIbHBIMH OTIOPAMU U
mubdepennmanueii. Takolt GopMar MO3BOJISIET CAENATh YPOK AHTIMKUCKOTO S3BIKA
OoJiee KUBBIM W JOCTYIHBIM, HE Tepsisi y4eOHOW cTporoctu. [[nsi coBpemMeHHOM
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IITKOJIBI 9TO OCOOCHHO BaXXHO, IIOTOMY 4YTO MHHOBAIMA AOJIKHA HC YKpallaTb YpPOK, a
IIoOMOTaTh YUYCHUKY PCAJIbHO ITPOABUT'ATHCA B U3YUCHUU A3bIKA.
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KOCTAHAM ©HIPIHAEr CMOPTTbIH, KA/IBINTACYbI
MEH JLAMY EPEKLLENIIKTEPI: ©HIP/IIK CNOPT
YKYMECIHIH, 9BOMIOLMACDI }KIHE CMOPTTbIK,
MYPAHbIH, KANbINTACYbI

J.E. ’KymexkeHoBa
Aza oxbimywnl, macucmp, A. bavimypceinynvt amvinoazvl Kocmanaii oyipiik
yHusepcumemi, Kocmanaii K.

A.E. Kypcin

Cmyoenm, A. baiimypcuinynvt amvinoazel Kocmanatii enipnix ynusepcumemi, Kocmanaii K.

Makananga Kocranaii eHipiHAEri CHOPTTBIH KaJbIITaCybl MEH JlaMy
EPEKIICTIKTEP] TAPUXH, SJICYMETTIK JK0HE MH(DPAKYPHUIBIMABIK TYPFbIIAH TaJAaH]IbI.
3epTTey OapbIiChIHIA OHIpHETT OYKapaiblK CIOPTTHIH JaMy Ke3eHepi, Oananap MeH
KacecHipiMIep CIOPT MEKTENTEPIHIH Pell, KOCION COPT KIyOTapbIHbIH KaJbINITACYI
KOHE XaJbIKApaNbIK JEHTeWJeri CHOPTIIBUIAPIABIH OHIP CIOPTHIHA  BIKHAJIBI
KapacThIPbULBI. CoHbIMEH Karap Kocranai OOJIBICBIHAF bl CIIOPT
MH(PaKYPBUIBIMBIHBIH Ka31pri JKaFdailbl, CIOPT PE3EpBIH Jaspiay Kyiecl >XoHe
OHIPJIIK CIOPT KYHECIHJEr ©3€KTI Maceyeyep capalaHibl. APXHMBTIK JEPEKTep,
CTATUCTUKAJBIK MOJIMETTEp KOHE FhUIBIMM ofebuertep Herizinge Kocranai
CIOPTHIHBIH JaMy MOJeni xyuenenai. Hotmkecinae eHIp CHOPTHIHBIH JaMybl TEK
KEKEJIeTeH CITOPTIIbIUIAP KETICTITIHE €MeC, JIEYMETTIK OpTa, MEMJICKETTIK KOJaay,
MH)PaKYPHUTBIM 5KOHE KOTDKBUIIBIK MAsSPIIbIK KYHECIHE TOYeI Il €KSH IIT aHbIKTaJIbl.

Tyiiin ce30ep: OHIPIIK CIOPT, CIOPTTHIK Mypa, KocTaHail croptsl, Cropt
MHDPaKYpbUTBIMBI, OYKapajblK CIOPT, CHOPT pe3epBi, Oamamap CHOPTHI, KociOu
CHOPT.

Kazipri ke3eHzie CHOpT KOFAMHBIH OJIEYMETTIK, MOJIEHHU >KOHE TOpOMEIiK
KYPBUIBIMBIHBIH MaHBI3[Ibl Kypamjaac OenikTepiHiH OipiHe aiHanabl. CHOpTTBIK
KETICTIKTep Oenriai Oip MeMJIEKeTTIH HeMece OHIPAIH XaJblKapaldblK OelesiH
KAJIBINTACTBIPBINT KaHa KOWMai, jkKacTap cascaTbhlHA, XaJlblK JICHCAYJBIFbIHA >KOHE
QJIEYMETTIK TYPAaKTBUIBIKKA BIKNaAd ereni. OchlFaH OallaHBICTHI OHIPJIK CIOPT
TapUXbIH 3€pPTTEY Kazipri CHOPT JKYHECIHIH KAJIBINTACy EpPEeKIIETIKTepiH TYCIHY/e
MaHBI3bI FEUIBIMH OaFbITTapAbIH O1p1 OOJIBITI CaHAJIA IbI.
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Kazakcranmarel OHIpJIK CIOPT XKyMeciH 3epTrey OapbichiHga Kocranait
OoOJIBICHI epeKilie Hazap ayaapyAbl Kaxer ereni. Cebebi Oy eHIpAe CHOPTTHIH
OipHelie OaFbpITTapbl TYPAKThl JaMbIIl, XaJbIKApalblK JEHIEHAeri CHOpTIIbLIAP
kaneinTacTel. CoHbIMeH Katap KocTaHail oOJsbIChIHIIa Oaniajmap CHOpPThI, OYKapasibIK
CITOPT >KoHE KOC10M CIOPT apachliHarbl cabaKTacThIK KyHecl O1pTiHAeN KaJIbIIITaCThl.
MyHpaail >KyHeHIH SBOJIOUUACHIH 3€pTTey Ka3ipri CIOPTTHIK pe3epB Aaspiiay
MEXaHU3M/IEPiH FHUIBIMU TYPFbIIaH TYCIHAIPYTe MYMKIHJIIK Oepe/i.

Cropt Tapuxsid 3eptrered M.T. ToHekeeB YATTBIK JeHE MOICHUETI KOFAMHBIH
QJICYMETTIK JaMybIMEH TiKeJIel OailaHbICThI €KEHIH aTan kepceTkeH [1]. FanpiMHbIH
miKipiHIe, aeHe TopOHeci MEH CHOpPT Tapuxu OpTa, €HOEK epeKIIeNir KoHe
QJIEYMETTIK KaThIHACTAp BIKMAJBIMEH KajbiliTacaabl. KocTaHail eHipiHeri ClIOPTTHIH
KaJIBITITACy TapUXBbI J1a ] OCHI 9JIEYMETTIK (pakTopiapmeH OalIaHbICTBI OOJIbI.

JLII. MarBeeB CIOPTTHIK JAaUbIHABIK KYHECIHIH THIMILIIT Y3aK MEp31M/I1 )KaHE
KYHen YHBIMIACTBIPBUIFAH JaspibIKKa TOyeai eKeHiH kepceTkeH [2]. Fambim
KOFaphl JKETICTIKTEp CIOPTHIHBIH HETi31 Oananap CHOPThl MEH OyKapajiblK CIOPT
JKYHeECIHJIe KaJaHaThIHBIH aTtarn eTesl. bys FeulbiMM TYKBIpBIM KocTaHail eHIpiHIH
CHOPTTHIK JaMy €peKIIETIKTePIMEH COUKEC KeeIi.

Comnrbl xburiapel Kazakcran PecnyOnukacbiHZa CHOPT callachlH JaMbITyFa
epekiie keHiT Oeminyne. Kazakcran PecryOnukaceiHia JeHE MIBIHBIKTBIPY MEH
cnopTTel AaMbITyasiH  2023-2029 xpuimapra  apHanFaH —TY)KbIPbIMIaMachbiHAA
OYKapaJblK CHOPTTHI KEHEWUTY, CIOPT HH(PPAKYPBUIBIMBIH >KAHAPTY >KOHE OHIPJIIK
CIOPT pPe3epBiH KYHICHTY HeErisri MiHaeTTeplaiH Oipi periHae kepceriiren [3].
Ocpifan OalJIaHBICTBl OHIPIIK CIOPT JKYWECIHIH Jamy EpeKIICNIKTEPIH 3epTTey
©3€KTi FBUTBIMU MOCEJEeTe alfHAJIBIIT OTHIP.

3eprreyaid Makcatbl KocTaHail eHIpiHIErl COPTTHIH KAJIbINTAaCybl MEH JaMy
EpEeKUICNIKTEPIH FBUIBIMU TYPFBIIAaH TalJay >KOHE OHIPJIK CHOPT KYWECIHIH
HBOJTIOIUSICHIHA 9CEP €TKEH HET13r1 (paKTopiapAbl aHBIKTAY .

Kocranait eHipiHzeri CIOPTTBIH aJFallIKbl KaJbIITacy Ke3eHIEPl XaIbIKTHIK
JICHE MOJICHUETIMEH THIFbI3 OaiaHbICThl 006l Ka3zak KoOFaMbIHa YITTHIK OMBIHIAD
MEH KYIII ChIHACY YKapbICTAPHI JKacTapabl TOpOUENeyaiH MaHbI3 bl SJIEMEHTI CaHAJIIbI.
Kazak kypeci, Oolire, Kekmap, ayJapbiCllak CHSKTBI OWBIHIAP KacTapJbIH
TO3IMIUIITIH, OATBUIIBIFBIH JKOHE KO3FaJbIC KaOIJIETIH JaMbITyFa OarbITTainabl. by
OWBIHIAD QJICYMETTIK-MOJICHH OpTaJa YXKBIMJABIK KaTbIHACTApbl KaJbIITACTHIPY
KBI3METIH JI€ aTKap/bl.

XX FachIpJIbIH aJIFaIIKbl KapThICBIHAA OHIPAET1 CIOPT KYHecl kaHa OarbITTa
namu Oactanbl. KeHecTik ke3eH e JAeHe TopOueci MEMJICKETTIK CcasiCaTThIH MaHbI3/IblI
OeniriHe alHaNbBIN, CHOOPTTHIK YHBIMAApP >Kyheci KanmbiTacTbl. OChbl  Ke3eHIe
«lunamo», «Cnaprak», «JlokomoTuB», «Kalpar» CHSIKTBI CHOPT KOFamIaphbl
KYPBUIBIT, OJIAP/IbIH JKaHbIHAH TYPAKTBI CEKIUSIIAp allbLIAbl. byl yiibIMaap eHipaeri
OYKapaJbIK CIOPTTHIH KaJIBINTACYyblHA JKOHE KOCIOM CHOpPT pE3epBiHIH Taiiga
00JybIHA BIKIIAJ €TTI.

Kocranaii  eHipiHZeri CHOPTTHIH  JaMyblHa  OHIIPICTIK  OpTajapablH
KaJIBINTacybl epekine ocep errTi. Ocipece Pyanspiid, JlucakoB xone Kocrtanait
KaJlaJapblHIaFbl OHEPKOCINT OPBIHAAPHI CHOPTTHIK WHOPAKYPBUILIMHBIH KEHEIO1HE
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Karai skacaqpl. KocimopbiHaap skaHbIHAH CIIOPT KITyOTaphl alllbUIbII, KYMbBICHIBLIAP
apacblHIa CrHapTakudajgaizap eoTki3ual. MyHznaid oleyMeTTIK KoJijay CHOPTTBIH
OyYKapaJbIK CUTIAT alyblHa BIKIAM €TTI.

KeHnecTik Ke3eHHIH COHbIHA Kapail eHipje Oanaiap MEH >KacecHmipiMaep CIopT
MEKTeNnTepl JKyheci KajabInTacThl. bya MekeMmenep KociOM CIOPT pe3epBiH
nasipyiayblH HET13T1 OpTajibIFbIHA aifHaNIbl. OCipece TpeK-puM Kypeci, OOKC, KEHIT
aTieTnKka  JkoHe  (GyTOONm  OaFeITTaphl  KOFAphl  KAPKBIHMEH  JaMBIJbIL.
JKaTTBIKTBIPYIIIBUTBIK MEKTENTIH KaJbITACYbl OHIP CIOPTHIHBIH CamalbIK ICHICHIH
apTTHIPBIL.

B.I'' HukuatymkuH cmopt pesepBiH ngaspiay IKyHeciHAe KOIDKBUIABIK
JTaWBIHABIKTEIH MaHBI3BIH epekiie artan kepcereni [4]. FampimubIH mikipiHIe,
KOFaphl HOTHIKETE KETY CHOPTIILIHBIH TaOWFU KallJIeTiHe FaHA eMec, Y3aK Mep3imi
Kyilenl naspibikka Toyenai. KocrtaHail oOJBICHIHIAFBl KOINTETEH XallbIKapasibIK
JICHT e IeT1 COPTIIBLIAP QI OCHIHIAM XKYHeN AaspIIbIK apKbUIbl KaJIbIITACTHI.

Toyenci3mik >KbUIIApPBIHBIH aliFalliKel Ke3eHiHae KaszakcTaHHBIH KeInTereH
eHipJepinaer: cuskTsl Kocranait oOJbICHIHAA J1a CIOPT CalachlHIAa YKOHOMUKAIIBIK
KUBIHABIKTAp Oadkanael. Keibip crmopT HbICaHAAPBIHBIH JKYMBICHI  TOKTAIl,
Martepuaiblk 0a3za omcipemi. Aumadima 2000 okbuimapgan O6actam  CHOpT
MH(QPaKYpBUIBIMBIH KaHApTy Ke3eHl Oacrtanapl. JKaHa cmopt KemeHuaepi, My3
apeHayiapbl, bacceiHAep MEH Ka0bIK (yTOO0T MaHEXI€p1 CaIbIH/BI.

Kazipri yakeirra KocTanaii oOJBICBIHIA JKY3I€TEH CIIOPT HBICAHIAPHI )KYMBIC
icTelil. OHIpAEe MBIHAAFaH CHOPT CEKUUSJIAphl KbI3MET aTKapbll, Oanainap MeH
KACOCIIPIMIIEP CIOPT MEKTENTEP] TYPAKTHI TYPJIE CIIOPT PE3EPBIH asipiaya.

Kecme 1. Kocmanaii 06vicbinoagol cnopm uH@QpakypulibiMblHbIY He2i32i KopcemKiumepi.

Kepcerkim Moaimer
Jaumel cnopT HeICaHAAPHI 500-zmeH actam
Cnopt cekuusiapsl 8800-xeH acram
CnopTreH TypakThl aifHanbicaThiH TypreiHaap | 200 000+
KaTTBIKTBIpYLIBLIAP CaHBI 4338
Onumnuaganslk cnopt deaepanusiapsl 32
Y ATTHIK KypaMa CanblHIaFbl CIOPTIIBLIAP 498
Eckepmy — pecmu cmamucmuxanvix Maiimemmep He2iziHoe KYpacmvipulLiobi.

CraTUCTUKANIBIK KOPCETKIIITEePAiH >KOFapbl OOJIybl ©HIP CHOPTBHIHBIH JaMy
KapKbIHBIH KOPCETKEHIMEH, OyJ1 *Kylese OipkaTap Moceneep e cakTanya. 3epTrey
OapbIChIH/Ia Kajla MEH aybUl apachlHAAaFbl HMH(PPAKYPBUIBIMIBIK TEHCI3IIK aHbIK
Oaiikanael. KocTtaHail KamachlHAAa XalbIKapaiblK CTaHAApTTapra COWKeC KeJeTiH
CIIOPT KeHIeHEpPl KYMBIC icTece, KeWOip manFail aymaHaapja MaTepuaiablK 0asza
KETKUTIKCI3 JeHrel e KaJIbI OTBIP.

ocipece aybUIIBIK JKepiepie ToKIpUOel >KAaTTHIKTHIPYIIbIIAD TalIbUIBIFBI
Oaiikanaapl. KeiiOip aymangapna 6ip Mamad OipHeEINIe CropT TypiHEH cabak eTKizyre
MOKOYp. byn skarmait copt pesepBiH nmaspiay camackiHa ocep eredi. CoHbIMEH
KaTap 3aMaHayd Kypaia-KaOABIKTapbIH S>KETICTeyl Je ©3€KTI MacenenepiH Oipi
OOJIBIM OTHIP.
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OHiperi kociOu cropT kyheciHiH gamybiHa « ToObLT» PyTOOT KITYyOBI epeKIie
piKnan erTi. KnoyOteiH KaszakcTaH udeMnuoHATBIHAAFBI JKETICTIKTEPl >KacTap.IbIH
(GbyTOONFa KbI3BIFYIIBUIBIFBIH apTThipAbl. ConbiMeH KaTtap 2019 xbuibl naiigananyra
oepinren «Tobyl Arena» sxaOblK MaHekXi eHipAeri (yTO0J HHGPAKYPHUILIMBIHBIH
»KaHa JICHrerre KoTepiyine MyMKIH/IIK Oep/ii.

Anaiia MHQPAKYPBUIBIMHBIH JIaMybl OpKAIllaH XaJIbIKapaJblK HOTHXKEIEP/IIH
TYpaKkThl ocyiHe okenMenmi. COHFBI KbUIAAPhl KEHOIp CropT Typiepi OoubIHIIA
XaJIbIKapaJbIK JKapbICTapJarbl HOTIDKEIEPiH TeMeHzaeyl Oalikanansl. byn xarmaif
pe3epB  maspiay OKYHECIHIH camachlHa, CIOPTTHIK  MCEHEIKMECHTKE  IKOHE
KATTBIKTBIPYIIBUIBIK KYPAMHBIH TYPaKTHUIBIFBIHA OalJIaHBICTBI MOcEJeepIiH Oap
EKEHIH KepceTe/i.

Kocranaii eHipiHIH CHOPTTHIK O€meiiH XalbIKapalblK JCHTeHIe TaHBITKAH
Heri3ri (akropiapablH Oipl — TaHBIMAJ CIOPTIIBUIAPIBIH JKETICTIKTEpl. OHIpACH
IIBIKKAH CIOPTIIBUIAp XalIbIKApasblK >kapbicTapia KazakcTaH HaMbICBIH KOpFarl,
Kocranaii criopThIHBIH UMHJIKIH KaJIBITITACTBIP/IBI.

Kenin armeruka canaceiHaa MapuHa MaciaEHKOHBIH KETICTIKTEpl €peKIie
opbiH amanel. On 2012 xeuirel Jlongon OnuMmiuazachlHa KaThICHI, A3HS
OWBIHIAPBIHAA JKYJAeNl opbiHIapra ue Oosasl. byn notmxe Kocranait xeHin
aTJIeTUKa MEKTEO1HIH KOCiOM JICHTei/Ie KaabIlTaCKaHbIH KOPCETE/].

Keickbl cniopt Ttypiepinae Jenuc Ky3wHHIH KETICTIr1 OHIp CHOPTHI YUIH
MaHbI3ABl KYOBUIBIC O0Jabl. OHBIH oJ€M YeMIHMOHATBIHJAFBl >keHicl Kocrtanai
OOJIBICBIHAA KBICKBI CHOPT TYPJEPIHIH KOCIOM JeHreljie Jamblll Keje >KaTKaHbIH
hi (=) (419 (S5 1

CoHbIMEH KaTap ayblp arjieThka OarbIThiHAa Ajekcedt Yypkun, JleHuc
[TomyOOosIpUHOB CHSIKTHI CTIOPTIIBLIAP XaJIBIKAPAJBIK JCHTEHIC KOFaphl HOTHIKEIEP
KepceTTl. bys1 cnopTmibuiapAbiH KETICTIKTEpPl OHIPJET] CIOPTTHIK OPTAaHBIH TYPAKTHI
JTaMybIH KOpCETE/Ii.

3eprrey Oapwichina KocTaHail eHIpiHIETT CHOPTTHIK KYHeHiH OipHee
EPEKILEIKTEP1 aHBIKTAJI b

—  OHJIPICTIK OpTajapblH CIOPT UHPPAKYPHUIbIMBIHA BIKIAJBL;

— Oananap copT MEKTENTEPIHIH pPe3epB Jaspiayaarbl pelil,;

—  OyKapaJIbIK CTIOPT IIeH KoC10M CITOPT apachIHIaFbl CA0aKTACThIK;

—  KATTBIKTBIPYIIBUIBIK MEKTEITIH TYPAKThI KAJIBITITACYHI;

—  XaJBIKAPAJIBbIK CIOPTIIBIIAPIBIH KacTap MOTHUBAIIUACHIHA dCeEPi.

CoHbIMEH KaTap 3epTTey OapbIChIHIAa OHIpJAEri CHOPTTHIK MYpPaHbI CakKray
Macenecl Je aHbIKTaybl. KenTereH apXwBTIK MaTepuaiiap TOJIBIK >KyiheneHOereH.
Ke#t croprmbutap Typalbl MONIMETTEp OpTYpJli JEPEKKO3Iep/e IIallbIPAHKBI
cakrairad. by Oojamakra Tapuxy aknapaTThIH )KOFaTy KayIliH apTThIpaIbl.

OHIpIIIK CIOPT TAPUXBIH JKyHeney TeK FbUIbIMM Mocene emec. On »xacrap
TopOMeciHe, TATPUOTTHIK KYHABUIBIKTAPIbIH  KaJbIITaCyblHA JKOHE  OHIPIIK
OlpereiikTi HBIFAUTyFa BIKMAT e€Tefl. benriur CcnopTHIbUIapAblH OMIp  KOJIbI
YKaCoCIIpIMIEp YIIIIH MOTUBAUSIIBIK YT KbI3METIH aTKapaIbl.

Kyprizinren 3eprrey Koctanait eHipiHEr1 CHOPTTHIH KAIBIITACYbl MEH JAMYbI
y3aK TapUXH KOHE OJECYMETTIK YIEPICTepIIH HOTHKECI E€KEeHIH KOepCceTTi. OHIp
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CHOPTHIHBIH JBOJIIOLMSICHIHA YITTHIK JICHE MOJCHHETI, KEHECTIK CHOpPT MEKTeOli,
OHJIIPICTIK OpTAJIapJblH KaJbIITaCybl JKOHE Toyencis KazakcTtan Ke3eHiHerl
MEMJIEKETTIK CIIOPT casicaThl bIKMAJ €TTI.

3eprTey OapwichiHna KocTaHail eHIpIHAET1 CHOPTTBHIK >KYWEHIH THIMILIIT
OyKapaJbIK CIOPT, Oaanap CIOPTHI JKOHE JKOFaphl JKETICTIKTEP CHOPTHI apaChIHIAFbI
e3apa OaillaHbICKa Toyell eKeHIIrl aHbIKTanabl. COHBIMEH KaTap XaJbIKapasbIK
JACHIreHaeri  CHOPTIIBUIAPABIH ~ KETICTIKTEpl  OHIp  CHOPTHIHBIH  HWMHUJDKIH
KQJIBINTACTBIPBIN KaHa KOWMaM, jKacTapblH CIIOPTKA KBI3BIFYIIBUIBIFBEIH apTTHIpyaa
MaHBI3/IbI POJT ATKAPATHIHBI JOJIEIACH/I1.

Anaiina Kazipri keseHAe HHQPPAKYPBUIBIMIBIK TEHCI3AIK, JKATTBIKTHIPYIIIBI
TaIIBUIBIFBl  KOHE CIOPTTHIK MYpaHBI JKYHEJIey Mocelenepl ©OHIp CIIOPTHIHBIH
JaMybIH TeXEHTIH QakTopaapAbH 0ipi OOIBIT OTHIP.

Kopsitbinasinaii  kene, KocTtaHail eHIpIHAErl CHOPTTBIH JaMmy TaxipuoOecl
OHIPJIIK CIOPT >KYHECIHIH THIMIUIITT ONEeyMETTIK OpTa, MEMJIEKETTIK KOJIIay,
MH)PaKYPBUIBIM KOHE KOTHKBUIABIK JAsPIIBIK KYiecl apachbiHAarbl ©3apa OaiIaHbICKa
Toyen i ekeHiH kepceTTi. CoHAbIKTaH OoJaniakTa CIOPTTHIK MypaHbl UG PIaHIbIPY,
ayblJl CHOPTHIHBIH HMHQPPAKYPBUIBIMBIH JaMBITy OHE CIHOPT PE3EpBIH Jaspiay
CamnachlH apTTHIPY MaHBI3Abl OAFBITTAPABIH Oipi OOTYBI KAXKET.
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MEKTEN FTEOrPA®UACBIH OKbITYAA MOBU/IbA
YXOHE OH/IAMH-NNIAT®OPMANAPADIH,
NEAOATOMTMKANDBIK TUIMAINITI

A.Jl. AiimaxaHoBa
Cmyoenum, JI.H. I'ymunes amvinoazel Eypazusa ynmmulk yHusepcumemi, Acmaua x.

A.C. CeliTkal

Foivimu orcemerwi, JI.H. 'ymunes amvinoaewt Eypasus yimmuix yHusepcumemi, Acmana k.

Makasna MekTen reorpadusICchiH OKbITY1a MOOUJIIB1 KOChIMIIIAJIAp MEH OHJIalH-
miaThopManapablH MeAarorukaiblK TUIMAUICIH 3€pTTeyre apHaifaH. 3eprrey
MakKcaThl — XKalMbl OLTIM OepeTiH MEKTENTiH 8-ChIHBIN OKYIIbUIAPBIHBIH KAaThICYBIMEH
KYPri3UIr€H MEeAaroruKaiblK 3KCOEPUMEHT HOTIDKENEpl HEri3iHae HU(PIbIK OKBITY
KYpajaJapblHbIH  OUIIM  camacblHA, TaHBIMIBIK  OEJICEHIIUIIKKE JKOHE  OKY
MOTHBAIMSCBIHA BIKIAIBIH AHBIKTAy. 3€pTTey AcTaHa KajacblHIarbl Ne38 Mekrer-
JMIeninae Kyprizuimi: Oakputay ToObl (N=25) mocTypii OKBITY (OpMAaThIHIA, all
skcriepuMeHTTIK Ton (N=24) Quizizz, LearningApps, Wordwall, Canva, Kahoot
mwiaropmanapblH  TaiagaHa OTBIPBIT OKBITBULABL. J[MarHOCTHKANBIK TECTLIEY,
cayajHaMa »oHe Oakbliay 9JicTepl KOJIIaHbUIAbl. HoTrkenep SKCIEpUMEHTTIK TONTa
KOFapbl JeHreWaeri okymbsuiap yiaeciHiy 25%-gan 37,5%-ra ©CKEHIH, TOMEHTI
nenreineri ynectiy 20,9%-ra azailifaHblH, MOTHUBAIUSJIBIK OCJICEHIIIIK WHISKCIHIH
14,6%-ra apTKaHbIH pacTaabl. 3epTTey MOOWIIBJI KOHE OHJIAMH-TIAT(OpMaapibl
MEKTeN TeorpausChIHBIH OKY MaKCaTTapbIMEH YHJIECIMIIl KIPIKTIPY OKYIIbLIAp IbIH
MIOH/II MEHTEPY CanachlH aUTapJIbIKTal JKaKCapTaThIHBIH TQJIEIIICH/II.

Tyiiin co30ep: MOOWIIBJII OKBITY, OHJIAMH-TIIAT(OpPMa, MEKTEN Teorpaduschl,
NMEJAarorukaiblK  TUIMAUTIK, UUQpablK  TpaHcdopmanus, OLTiM  camachl,
MeAaroruKaJbIK YKCIIEPUMEHT.

Kahangany MeH 1udpranablpyAblH KApKbIHIABL JaMybl OUTiIM Oepy kyHeciHe
camnaJbl xKaHa TajanTap KOHO/J1a. AKNapaTThIK-KOMMYHUKAIUSITBIK
texHonorusuiapasiH (AKT) keHiHeH Tapaimybl OKBITYIBIH Ma3MYHBIH, SJICTEPl MEH
YUBIMAACTBIPY (GopManapeiH TyOereiai e3repTTi. YpAic reorpadusuiblK MoH YIIH
epeKIe MaHbI3IbI, ce0ell reorpadusIbIK OLTIMHIH MOHI KEHICTIKTIK JEPEeKTEpPMEH
KYMBIC 1CTEYJi, KapTa XKacayJIbl XoHE TaOWFU-KOFaAMIBIK S>KYHenepal KemieHl
TaJAay bl KQXKET €Tel — OCBIHBIH OapJIbIFbIH U(PIBIK TEXHOJIOTHSIIAP JKaHA caralibl
JCHTe e JKy3ere acbipas [1].
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Kazakcran PecnyOnukaceinma 2017 xpiibl  KaObuinanran — «lludpiabix
Kazakcran» MeMIIeKeTTiK OaFmapiamMachl MEKTENTEpAi KOFapbl >KbUIIaMIBIKTHI
MHTEPHET >KEJIICIMEH, MHTEPAKTUBTI TaKTAJIapMEH >KOHE IUIAHIIETTEPMEH >Karmai
xKaOapikTayael  ke3nedi. Horwkecinge 7 000-man actam  Mekten  HUGPIBIK
UH(GPaKypbUIBIM 0a3achl KacaKTalael. Anaiga, THPPAKYPbUIBIMIBIK KapaKTaHABIPY
KETKUTIKCI3 OOJBIN IIBIFAAb: HMUQPPIBIK KypaagapAblH MeAaroruKayiblK THIMJIUIIT
oJlapAbl OKBITY MakKcaTTapbIMEH YWJIeCIMII MaiaajgaHy MapThIHAA FaHAa >KOFAPHI
00JIaTBIHBI FRIIBIMU 3ePTTEYJICPMEH JIQJICIJICHTeH [2].

Xansikapanelk penreine H. Crompton (2013) [3], D. Keegan, S.K. Kumar
Basak et al. (2018) [4], D. Burke, K.H. Gregory (2017) moOwibai OKBITY
TEOPHUACHIHBIH 1pretachlH Kanaabl. OnnaiH-TuiaTdGopManapasiH OumiM  Oepyneri
denomenin A. Smirnova (2019), A.K. Shelepaeva (2022), H.}O. Kymnukora (2020),
M.B. Hukutun (2018) 3eprreni. Otannsik reutbiMaa H.Camivokanos, 1. AmnackapoB
xkoHe opimrectepi  (2025) «Bilim All» MoOuapai  KochIMIackl MeH BeO-
maTdopmanapabiy Kamanap reorpadusicblH OKBITYJaFbl THIMJUIITIH TXIPUOEIIK
typrbiian Herizgeni [5]. Akpambetova K., Amanzholov A., Muksinov E. (2025)
reorpadusiabl okpiTyna AKT KoigaHyablH TEOPHSUIBIK-9JiCTEMENIK HerizaepiHe [6]
*oHe MaMupoBa eHOCKTEpiHE MKaJIIb 0Ty JKacauibl [7].

Kazakcran MekTenTepiHiH HaKThl JKaFfailbiHIa MOOWJIBIl KOCHIMINIAIap MEH
OHJIalH-TIaTOopManapabl Teorpa@usHbl OKBITYyFa KYWeNl TYpAe€ KIPIKTIpreHae
naiila OoJIaTbIH MEeAaroruKaiblK THIMAUIIKTI KEIIEHIl 3KCIEPUMEHTTIK HoNeNiey
Macelieci KETKUTIKTI 3epTTeMereH. OChl FhUIBIMU OJIKBUIBIK aTalfaH 3epTTEYIiH
©3CEKTUIITH auKbIHIaNIbL.

3epmmeyoiy makcamvl — MEKTEN TeorpadusChblH OKbITYyAa MOOMIIBII
KOChIMIIIAJIAp MEH OHJIAWH-TIIaT(OopMaapAblH NeAaroruKaiblK THIMAUIITH aHbIKTAY .

3epmmey mindemmepi: (1) MOOWIIBII OKBITY MEH OHJIAWH-TUTAT(OpMaIap IbIH
TEOPHUSIBIK-METOMOOTHSUTBIK  HETi3AepiH aikpiHaay; (2) reorpadusHbl OKBITYIa
naijanaHplIaThiH  [aTGopManapasl  OKIKTeI, ONapAbIH  JIUJAKTUKAJIBIK
MYMKIHIIKTEpiH *kyheney; (3) MoOMbII jkoHEe OHNIANH-TIaTdGopManapabl KipikTipe
OTBIPBIN TEAArOTMKANIBIK 3KCIEPUMEHT KYpPrizy; (4) SKCIEepUMEHT HOTHIXKEIICPiH
CTAaTUCTUKAJIBIK TaJIJIall, TPAKTUKAJIBIK YCHIHBIMIAP TYKBIPBIM/IAY.

Mamepuanoap men adicmep.

3epTTeyliH TEOPUSUIBIK-METOAOJOTUSIIBIK Heri3aepi KOHCTpyKTUBU3M (K.
[Muaxe, JI.C. Boirorckwmii), konHektususM (J.G.S. Goldie, 2016) >xone MoOMIBAII
OKBITYIBbIH menmarorukanslk Teopusicel (H. Crompton, 2013; D. Keegan)
TYKBIpBIMJIaMaJIapblHa ~ CYHEeHemi. TeXHOJOTHSIIBIK-TICAarOTHKaIblK —HWHTETPaIus
yurici perinae TPACK xone SAMR monensaepi (H. Vancova, 2025) konaaHblUiib.
['eorpadusiibik oHre TOH HUGPIIBIK OKBITY TOCUIACpiH Herizaeyne Panjaitan (2023),
Bondarenko (2025) en6ekTepi maiiganaHbUIIBbL.

MoOunbai  KochIMITIAJIap ~ MEH  OHJIAWH-TIaTGopManap  OKyIIbLIapra
KAIIBIKTBIKTaH, WKeMmal Qopmarra OUTIM amyFa MYMKIHAIK Oepe OTBIPHIN, e3apa
(YHKIIMOHAIBIK, TEXHOJOTHSJIBIK OJKOHE TIEarOTUKAIIBIK  EpPeKIIeNTIKTepIMEeH
arTapibIKTall ©3remeaecHe/I.
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Temenne 1-xkectene ochl €Kl THOTErl HUMPIBIK pecypcTapAblH >KaH-KaKThl
CaJBICTBIPMAJIBI TaJIaybl YCHIHBLIA B,

Kecme 1. Mobunvoi xocvimwianap meH OHIAQUH NAAM@POPMANIAPObIY CANICMbBIPMATbL

cuUnammamacawl.
CanbicTbIpMAabl Omnaaiin nargopmanap Mo0Onabai KocsiMaaap
Tajaaay (WEB) (Apps)
napamerp.Jiepi

KomxeTimainik HNuTtepHer Opay3epi apkpuibl Ke3 | MoOMIbAI KYPBUIFBIHBIH OIEPaIUSIIBIK
KeJIreH KYpbUIFbIIaH (KOMITBIOTED, | XKYHeCiHe (10S,Android) apHaubI
IUIAHIIET, CMApT(HOH) OPHATYCHI3 | OPHATBLIYBI KAXKET

WNurepuetke KebOinece  TypakTel  Oaiinanbic | XKapTbutaii odumailH peXUMIE KYMBIC

TOYEIIUTIK KaXkeT icreyre KaOuIeTTi

Kypbutrst Hlexkreyni (Komnbrorepae BeO- | GPS, kamepa, wmukpodon, AR/VR

MYMKIHIIKTEpiH | Kamepa apKbLIbl IICKTEYJIi) TEXHOJIOTUSUIAPBIH  TOJBIK ~ KOJeMJIe

NaiTaIany naiiiajiana auxy

KoHTeHT kenemi | AyKbIM/IbI, kesiemzi | [llarpiH, eHiT (GopMaTTarbl KOHTCHTKE
MYJTbTUMEHSUTBIK KOHTEHTTI | OachIMABIK Oepei (MUKPOOKBITY, KbICKA
KaMTHIbI (6eitnenekmusiiap, | OeliHenep, TeCTTep)

KiTanmxaHayiap, Kypc makerrepi)

FBIJIBIMUA MaKaJjiaJiap

Kympic  xacay | YikeH 9KpaH (meranpapr | [arein  2kpan  (kemen — Oackapyra

9KpaH KeJieMi KapTaJiap/ibl KOPCETyre HKeM/Ii) apHaJIFaH)

Wurepaktustinik | @opymaap, uarrap, BeOuHapiap, | Haktel yakeiTTarsl xaOapiaHabIpyiap,
BUPTyaJAbl  CBHIHBINTAP APKBUIBI | MHTEPAKTHBTI  JKaTTBIFyJAp,  OMBIH
CHHXPOHJBI KOHE ACHHXPOHMBI | JJIIEMEHTTEPI
e3apa opeKeTTecy

MasmyH TYpi Kemnmrimix xKargaiga | IHTepakTUBTI  KaTThIFyJdap,  OMBIH
OeitHeMaTepuaniap, aneMeHTTepl, HuH(porpapuka, KbIcKa
npe3eHTanusap, OKYJBIKTap, | OeHEpOITUKTED

Eckepmne — [11,12] 0epexro3oep neizinde asmopmen KYpacmvlpulieaH.

HeI[aFOFI/IKEU'IBIK OKCIICPUMCHT Acrana KaJ1aCbl

OimiM  GacKapMachIHBIH

«9mimxan EpmekoB ateiHmarbl Ne38 mekrern-nurnieii» 06aszaceiama 2025-2026 oxy
KBUTBIHJIA KYPT131I11. DKCIIEPUMEHTKE 8-CHIHBINTHIH €K1 Mapajuiesib TOObI KaThICTHI:
Oakputay TOOBI (N=25) — AOCTYpIi OKBITY, 3KCHEpUMEHTTIK Ton (N=24) — MoOWIbII
KOHE OHJIAMH-TIATGOopMalIapbl MalaanaHbll OKBITY. TonTapiblH OacTamkbl OiTiM
JICHTel 1maMaMeH TeH OoJyiael: Oakpliay TOOBIHBIH oOpTamia Oalsl 3,76;
AKCIIEPUMEHTTIK TOINTHIH opTaiia 0asnsl — 3,83.

DKCHNEPUMEHTTIK TOINTa KOJJAHbUIFaH IaTdopMaiap OKYy MakcaTTapblHa
COMKeC TaHJajJbl: MHTEPAKTUBTI TecTiiey MeH Oaramay yuriH — Quizizz, Kahoot!,
WayGround; Tanceipma xacayra — LearningApps, Wordwall, Educaplay;
BU3yajM3alusl MEH TmpeseHTanus jkacayra — Canva;, Google Forms Ownnaiin
cayajgHamallap MEH TeCTUIep KypacThipyaa kKosimaHwiica, Google Sheets moOuibmi
HYCKAaChIMEH TeorpadusiablK JACPEKTep/ll JKWHAKTAay, JuarpaMMaiap Kypy,
CTaTUCTHKAIIBIK JepekTepMen jkymbicka — Worldometer, Population Pyramid.net
nopTaisl. Cabakrap «XablK reorpaduscedy 0eiiMi (8-ChIHBIN ) asChIHAA OTKI3III.
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OKCIEpUMEHT XKyprizoec OyYpbiH, 8-ChIHBIN Teorpadus cabakTapblHAa OKY

MaKCaTTapbIHA

COlKeC

MOOMJIBT1

KOHC

OHJIaHH-TIIaT(hOopMaapabl

KOJIJIaHy

MaKCaThIHa TOMEHIETIeH jKocap YChIHBLIABI (2-KecTe ).
Kecme 2. I'eoepaghus cabaxmapvinoa 8-colHbin OKYUbBIIAPLIHA APHAIEAH MOOUNLOI JCIHE
OHAQUH-NAAMPOPMANAPObL KOJLOAHY HCOCNAPDL.

Moounvoi
Cabax OKy makcamul x;ocz,mmaﬂvap Konoanwinyw
maxwbipvlobl MEeH OHNAH
naamgopmanap
XaJsbIK caHarbl 84.1.1 XauwIK | Youtube Youtube MOOMIBAI KOCHIMIIIACHI
CaHBIH aHBIKTAy | MOOWIIBII apKpUIBl O€liHe MaTepHall Kepim,
onicTepin KOCBIMIIIACHI LearningApps OHJIAMH
TYCiHaipei MEH miaThopMackl MEH TaKbIPBIIITHI
LearningApps Oekity
OHJIANH
1aThopMachl
¥ naiiel ecyniy | 8.4.1.2 Jlynuexysi | Canva mobunpai | Canva  MoOWIbAI  KOCHIMILIACHI
TYpJiepi eNJIepiH XAJIBIKTBIH | KOCHIMIIACHI apKbUIBI  TaKpIpBIl  OOMBIHINA
yaaiiel  ecy Typi | MeH Padlet | tariceipma Gipinin, Padlet onnaiin
OOWBIHINA KIKTEHII | OHJIAMH maTdopMachiHa opTaK
1athopMachl UHTEPAKTHBTI TaKTaja
OPBIHIANBL.
Hemorpadusuieik | 8.4.1.3  Enamepain | PopulationPyra | PopulationPyramid.net OHJIAlH
KOPCETKIIITEp JeMOTpadHsITBIK mid.net omnaita | matdopmacer apKBLIBI
MEH KaFJIalblH Taljal, | Iatdopmacel, | reMorpadusulblK  NUpaMuaiapra
neMorpadusUIbIK | HEri3ri Google Sheets | 3eprrey  kacamsiHambl.  Google
Karaanmap JeMOTpadHsITBIK 1athopMachl Sheets mmardopmacel  apKbUIBI
KOPCETKIITEP/Ii I'epmanus MEH Kazakcran
ecenTeii JKaFJIalbIH JUarpaMMa cajiajibl.
Hemorpadusnbik | 8.4.1.4 Jlynuexysi | Kahoot onnaiin | OKy  MaTepuanblHBIH — HIepiiyi
npoOiaemanap enyiepin maTdhopmacsl YIIiH Kahoot OHJIANH
JeMoTrpa(UsIIbIK wiargopmacel  apKbUIbl  cabakTa
npobemManapel apHaiibl BUKTOPHHA OTKI3Yy.
OOMBIHIIIA KIKTEHI1
Hemorpadusumeik | 8.4.1.5./lemorpadu | Canva TakpIpbIITEl ~ OapbIHIA — TaJIAY
casicaT SUTBIK cascar | Iuatopmacsl/ | YIIIH OKYyIIbUIap TOMKa OeJiHil,
YVFBIMBIH KOCBIMIIIACHI Canva tmuatdopmacel  apKbUIBI
TYCiHAipim, e3fepine  OepiireH  enaepiiH
enjepre TOH JeMOTpaQHsITBIK casicaThlH
MOJIEJIb YChIHAIbI TaJI A TbI.
Taburu 85.1.1  Taowrar | Youtube, Canva | Youtube kocekiMIIacel — apKbUIbI
pecypcTapsl pecypcTrapbiHa KOCBIMIIIACHI taburar  pecypcrap  OOHBIHIIA
9KOHOMHUKAJTBIK YKOHOMHUKAITBIK Wordwall »xone | Oetine MaTepuaaap
KOHE oHe sKoaorusibik | Quizlet kepim, Wordwall  sxone  Quizlet
IKOJIOTHSUTBIK Oararnay XKyprizy. utathopmMackl ruraT(hopMachl apKBLIBI
TYpFBIIAH TaKbIPBINTHI OEKITY.
Oaranay
JyHuexysi 8.5.1.2 Padlet, Padlet TOIITBIK AKYMBIC
aiiMaKTapbIHBIH AjimMakTappIH Educaplay »xone | sxacasbIHBbII, Educaplay
TaObuFH- taburu-pecypethlk | Gemini  onnaiiH | muargopmacsl MHTEPaKTHBTI
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oJeyeTiH
Oarayaii I

miatopMaapsl | KapTaMeH JKACaMIbL.
Gemini OHJIANMH
miathopManapbIiChl MEH JKacajaraH

TaIChIPMaHbl OPbIHIANBL.

PECYpPCTHIK
IIOTCHI M AJIbI

AKYMBIC

3epTTey JACpEeKTepiH KHHAyAa YII TOCLT KOMAaHbULABL: (1) AMarHOCTHKAIIBIK
TECTIIEy — OJKCIEPUMEHTKE ICHIH jkoHe KeiiH; (2) pediekuusiblK cayaaHama —
MUQPPIBIK CayaTThUIBIK, MOTHBAIMSI >KOHE ITOHTE KBI3BIFYIIBUIBIKTHI OJIICUTIH 15
cypakTaH TypaTbiH acmar; (3) Oakbulay — OKYIIbUIAPABIH cabakka OeICeHILTIIiH
Oarayay. bimiM JeHremnepi «Korapbl», «OpTa» KOHE «TOMEHT1» JeI >KIKTeNIl;
opTaia 0aiapl ecenTey YIIiH JeHrelIepre CanablK MOH Oepulfi: KOFapel — S5 Oai,
opta — 4 6am, TemeHri — 3 Oami. Jlepekrepal eHaeyae CUMIaTTaMalIbIK CTaTUCTHKA
(opTarmra MoH, MAWBI3IBIK JUHAMUKA) KOJIIaHBUIIHL.

Homuocenep.

JInarHoCTUKAJIBIK TECTUIEY HOTHXKeyepl OOMBIHILA SKCIEPUMEHT TONTAPBIHBIH
HKCIIEPUMEHTTEH KEWiHT1 OLIM JACHTeWJIepIHIH CalbICTHIPMAalbl >KUBIHTBIFBI  3-
KecTeze OepisireH.

Kecme 3. Tecminey namuoicenepiniy canvlcmulpmaivl maidaybsl.

binim | baksuiay | bakbliay A% JKcnepum. JKcnepum. A%

AeHreiii TOOBI TOOBI T00bI (N=24) | TOOBI (N=24)

(n=25) (n=25) Heiiin Keiiin

Jeiiin Keiiin
XKorapsl | 20% 20% 0% 25% 37,5% +12,5%
Opra 36% 40% +4% 33,3% 41,7% +8,4%
Tewmenri | 44% 40% -4% 41,7% 20,8% -20,9%
Oprama | 3,76 3,80 +0,04 3,83 4,17 +0,34
Oamt

Ecxepmne.' Kecnme d6MmOpPMeEH JHCacdiledH.

Tectiney apepexTepi HSKCIEPUMEHTTIK TONThIH oprama Oamsl 0,34 ymaiira
(8,9%) eckewin, an 6akpiIay TOOBIHAA OYI1 ©3repic Tek 0,04 ymaiinst (1%) KyparaHbIH
alrakTaiiipl. ATan alTapiblK HOTHUXKE — IKCIIEPUMEHTTIK TONTa TOMEHT1 JeHTelIeri
okymsiap yiecinin 41,7%-man 20,8%-ra neitin (-20,9%) azarobl: Oy mudpIibIk
OKBITY KYpPaJIAapbIiHbIH UG (EepeHITNANUSIIBIK TIeTarOoTUKaNBIK MOTCHITHAIBIHBIH
avkeIH gameni (1-cyper).
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50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Cypem 1. baxviiay moowvl MeH IKCNepuUMeHmMmiK monmly KOpblmvlHObL mecminey Oetinei

Cayamnama

4
36%

20%

bBakpinay ToObI el

bakpuiay ToObI

4%

20%

bakputay ToOBI KeliiH

40% 40%

DKCNEpUMEHTTIK TOII

41,70%

33,30%

25%

®)Korapel ™ Opta ™ TemeH

JiCIHe KeulHel KopcemKiuimepi.
Eckepmne — asmopmen Kypacmuipboliean.

HOTHXKeENepl

e3repicTepal 1oy OeHeen 1.

Kecme 4. Cayannama namudicenepiniy canbiCmolpmansl manoaysl (MOmueayus, yu@dpiolx

(4-xecrte)

37,50

MOTHUBaUAJIBIK

%

DKCIepUMEHT TOOBI KeHiH DKCIIepUMEHT TOI KeHiH

41,67%

0,87%

KOMITOHEHTTET1

CcayammawiivlK).

Henreii | BT Heiiin | BT Keiiin A% AT Heiiin AT Keiiin A%
Korapsl 16% 20% +4% 16,7% 37,5% +20,8%
Opra 32% 36% +4% 37,5% 50% +12,5%
TemeHri 52% 44% -8% 45,8% 12,5% -33,3%
Oprama 3,64 3,76 +0,12 3,71 4,25 +0,54
Oamt
Eckepmne: BT — 6axuviiay mooul, DT — axcnepumenmmix mon, Kecme asmopMmeH HCacai2aH.

CayanHama JepeKTepi IKCIIEPUMEHTTIK TONTHIH MOTUBAMSUIBIK ociMid 14,6%-
MeH (oprama Oamr: 3,71-nen 4,25-xe) nomenmeiiai, an Oakbulay TOOBIHIAFBI
auHamuka Oapeidina temeH — 3,3% (3,64-ten 3,76-ra). DKCIIEPUMEHTTIK TOITA
KOFapbl JIeHreiaeri okymeLiap yieci 16,7%-nan 37,5%-ra (A = +20,8%) yurraiiasr,
an TeMmeHri aeHreiaeriiep 45,8%-man 12,5%-ra (A = -33,3%) azaiigsl. by HoTmKe
nudpibik miaThopManapablH OKYIIBLIAPAbIH MOHTE JCTeH 1IIKI MOTHBAIUSCHIHA,
U PIIBIK CayaTThUIBIKTAPBIHBIH ©CYIHE OH BIKIAJIbIH alKbIH OctiHesneini (2-cyper).
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BaKBIJIay TOOBI 9KCH€pI/IMeHTTiK TOII
60%
52% 50%
50% 44,00% 45,80%
40% 36,00% 37,50% 37,50%
32%
30%
20,00%
160/ : 16 70%

20% 0 12, 50 %
10%

0%

Bakpinay ToObI neiiin Bakpinay ToObI KeliiH 3KcnepHMeHT TOOBI IeiiiH DKCIepUMEHT TOOBI KeHiH

B )Korapst M Oprama M TemeH

Cypem 2. bagvlnay mobwvl men 5KChepuMeHmmiK monmviy KOpblmblHObl CAYATHAMACYL
OotibIHUa OelliHel JicaHe KelliHel KopcemKiumepi.
Eckepmne — asmopmen Kypacmuipuliean.

bakpiiay HoTwkenepi J€ YKcac 3aHJBUIBIKTHI pacTaijibl: AKCIEPUMEHTTIK
TonThIH OenceHaunik uHAekcl 9,4%-ra ecti (oprama Oamwr: 3,92-nen 4,29-ra),
Oakputay TOOBIHIA — Tek 1,0%-ra (3,92-nen 3,96-ra). XKorapsl OelCeHIUTIK JACHICHi
29,2%-nan 41,7%-ra (A = +12,5%) ecin, TeMeHri AeHreiieri OKyIIbUIAp CaHBI
37,5%-nan 12,5%-ra (A = —25,0%) kpickapabl. bakpliayablH 9KCIIEPUMEHTKE JCHIHT1
YKOHE KeHiHT1 HOTIKEJIepi TOMEHIET1 TOMEHIET1 3— CypeTTe OepireH.

bakpinay HoTHKEC

50% 41700, é15 80%
0,
40% 36% 36% 40% 37 50%
32% 5

30% 28% 28% 29,20 /
o I I I I 2 50%
10%

0%

bakpuiay ToObI aeiiin Bakpuiay TOObI KeiiiH ~ DKCIepUMEHT TOOBI eiiH DKCIIepUMEHT TOObI KeiiH

B )Korappr ®Oprama ™ TemeH

Cypem 3. baxwviiay moowvl MeH IKCnepuMeHmmix monmoly 0aKwiiay 00oublHuA Oellinel JHcoHe
Kelinel Kopcemkiuimepi.
Ecxkepmne — asmopmen Kypacmuipoliean.

Tanoay >cone mankpiiay.

Aunbiaran skcniepuMentTik gepektep H. Crompton (2013) nen S.K. Kumar
Basak et al. (2018) HerizmereH MOOWJIBII OKBITYIBIH JKEKE OLIIM TPacKTOPHSCHIH
YKEKEJICHIIPY KaFuAachIMEH TOJBIK Yileceni: TuatdopMainap OKyIbuiapra e31epiHiH
JeHreil MeH KapKblHbIHA Ccall MHTEpPAaKTUBTI TallChlpMaiap OpbIHAAyFa, Kepi
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OaliaHbpIC ayyFa MYMKIHIIK Oepji. bBys, KOHCTpYKTHMBU3M TYPFBICBIHAH, «OLTIM/II
O31H/IIK iC-OpeKeT apKbLIbI XKacay» MPUHIIUITIH i1CKe achIpyabl Olnaipeni [3, 4].

[eliMuukarvsuIbIK KoMIoHeHT1 Oap 1umatdopmanap (Kahoot, WayGround,
Quizizz) oxymbLIapbIH 09CEKEICCTIK BIHTACHIH OSTHIN, CabaKKa JEreH KaThICYIbI
aptteipAsl. H. ComimskanoB xone 1.0. (2025) Bilim All men BeG-mmatdhopmaiap/s
«Kananap reorpaduscbel» KypcbiHa KipiKTipy Ke3iHjae OaifkaraH ykcac OH JHUHaMHKa
OCHI 3epTTEY/IiH HOTIXKEIIepIMEH YHecei [5, 6].

Canva muarpopmacelHBIH peJli  BH3yalM3allusi MEH MIbIFapMAaIlbLIbIK
TalchlpMaliapAa €peKIie OpBIH aJbl: OKYIIbUIAp aHATUTHUKAIBIK KECTeep,
nHporpadukamap, mAeMoOrpagusIBIK IOCTEpJEpP Kacall OTBIPBIN, TaKBIPHIITHI
TepeHipek MeHrepai. byn SAMR  wmogmeninin «rpaHchopmarus» JAeHreWiHe —
TEXHOJIOTHSIHBIH TalChIpMaHbl MYJIEM aHa (opmaTTa oOpbIHAAyFa MYMKIHIIK
OepyiHe colikec kenexi [8].

Google Earth, Seterra cusikTbl KapTorpadusiblK mmiaThopmaiap KEHICTIKTIK
oWayabl JaMbITyla MaHbI3Abl pei artkapasl. Maxwell (2022) aranm eTkeHuew,
reorpausIblK  OUTIMHIH MOHI «KEHICTIKTIK 3aHIbUIBIKTapabl TaOWFU oOpTaja
AHAIUTUKAIBIK OKY» OOJFaHABIKTAaH, BU3YAIIbI-MHTEPAKTHBTI KapTajap OCHI
MaKcaTTbl JIOCTYPJIl CypeTTi KapTaMeH CajbICTBhIPFaH[a aHAaFYPJIbIM THIMII *Ky3ere
acbIpajsl [9].

OKCcnepuMeHT OapbIChIHAA aHA TaKbIPBINTHl KalTajgay XoHE CEpriTy CoTi
petiaae Canva KOCHIMINIACHI apKBUTBI apHAWbl KacajdFaH CalT apKbUIBl OKYIIbLIAP
cabakThl  KOpBITBIHABLIAABL.  Ilmarpopmana  okywmbulap — OipHeme  efiH
neMorpadusblK OUpamMuJa KECKiHI MEH KbI3BIKTHI (DAKTIIEPMEH TaHBICKAH
OosatbiH(4-Cyper).

il Aemorpadmaneik Mupamupa g
X i -

M Engi ranpanuia:

z

7 Hanowua xankb

Cypem 4. Apuaiivl sicacanzan niamgopmameH HCymoic.
Eckepmne — 0epexkes: Asmop Canva Kocvimuiacst apKbiivl 0atibIHOAIEAH
NAam@opMAacbIHbIH KeCKIHI.

YWBIMIACTBIPBUIFAH  TariChIpMajap apKbUIbl  OKYIIBLIAp  JeMOTpadUsIIBIK
KOPCETKILITEP/Il €CeNnTey, CTATUCTUKANIBIK ACPEKTEP/l TaJJay >KOHE CabICThHIPMAJIbI
TypJie Oarasiay JaFablIapbiH KT TACTRIPIBI.

Kopvimuinoot.

Kyprizinren kemeHai 3KCIEPUMEHTTIK 3€pTTey MEKTeN reorpadusichia
OKBITYJJa ~ MOOWJIBAI  KOCBHIMINIAJIAp  MEH  OHJIAWH-TUIaTGOopMalapabl  OKY
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MakcaTTapbIMEH YIUIeCIM/Il KIPIKTIpy aWTapibIKTald IMeJarorMKajblK THIMIUTIK
OCpeTiHIH CTATUCTUKAJIBIK JIOPEKEE pacTabl.

DKCIEpUMEHTTIK TOIITA:

1. Tecriney OotibiHIIa opTaira 6amt 8,9%-ra (0,34 ymaii) ecri;

2. MOTHBAIMSIIBIK OenceHainik nuaekci 14,6%-ra (0,54 ymaii) apTThI;

3. TOMEHT1 JeHreuaeri okymsliap yieci tectineyne 20,9%-ra, cayanHamazna
33,3%-ra, 6akputayna 25,0%-ra azaiiapr;

4. okymibIIapabiH cabakka OenceHai KaTteicybl 9,4%-Fa ocTi.

3epTTey HOTMXKENIEpl KOHCTPYKTHBU3M MEH KOHHEKTHBH3M TEOPHSIIAPHIHBIH
MeKTen reorpaduschl KOHTEKCTIHIET1 MPAKTUKAIBIK JKapaMIbLIBIFBIH pacTailIbl.
[TnaTdopmanapapl OKy MakcaThlHAa cail TaHzay, TeHMU(DHUKAIUSIIBIK JIEMEHTTEPII
KOJaHy, KapTorpadusuiblK AUIaKTHKAHBI TU(PIBIK (hopmaTTa )KY3€ere achlpy >KoHE
OKyJbl JiepOecTeHllpy — THUIMIAI UUQPIBIK OKBITYJbIH HErI3I1 MeIaroruKaiblK
mapTTapbl PETIHJIC aHBIKTAJJIbI.

bonamak 3epTTEyIIEp YIIiH »KacaHIbl WHTEICKT HET131HAEr1
iaTdopManapabiH reorpadusHbl OKBITYJIaFbl THIMAUITIH 3epAeiiey, YITTBIK OKY
OaryapiaMachblHa TOJBIK COMKEC KeJIeTIH apHaibl MOOWJIBII KOCBHIMINA (MBICAJIBI
«Tanuland» cekinmi) jkacay >KOHE OHBI TOHKIPHUOCTIK BaluJalMsIayldaH OTKI3y
MIEePCIIEKTUBAJIBI OAFbIT.
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FTAMP 14.25.09

MEKTEN KYPCbIHOA TPUTOHOMETPUAHDI
©MIPMEH EAUNAHBICTbIPA OKbITY: TOXIPUBE KOHE
HOTUMENEP

J.I1. OiichL10Ba
Loxmopanm, 6. JKonibexos amvinoazvt Oymycmik Kazaxcman nedacocuxkanvlx,
yuugepcumemi, Lllvivkenm K.

I'.0. KermicoaeBa

Il.2.x., O. JKonibexos amvinoazet Oymycmix Kazaxcman nedazocuxanvix yHugepcumenti,
Hlvimkenm K.

byn makanaga MekTen KypcblHAQ TPUTOHOMETPHUSIHBI OKBITYJBIH TUIMILIITIH
apTThIPy MaKCaTbIH/Ia OHBI OMIPJIIK JKaFasTTapMEH OalaHBICTBIPA OKBITY MAceecl
KAapacThIpbUIabl. 3€PTTEY KYMBICBIHBIH MAKCAThl — TPUTOHOMETPHSUIBIK YFBIMAAPIbI
MPAKTUKAIBIK Ma3MYH apKbUIbl MEHI'€pPTY/I1H OKYIIbUIAPAbIH TaHBIMIBIK OEJICEHALIITI
MeH (YHKUMOHAJIBIK CayaTThUIbIFBIHA OCEpIH aHbIKTay. 3epTTey OapbIChIHAA
TOXKIPUOETIK-IKCIIEPUMEHTTIK 9/IIC KOJAaHbUIbIN, 10-ChIHBIN OKYyIIbUIAphl apachiHIa
cabakrap xkyprizuial. Hotmxkecinae emipmen OailflaHbICKaH TarichblpMasapibl KyHeni
KOJIIaHY OKYUIbLJIAPJbIH TOHT€ KbI3bIFYIIBUIBIFBIH apTTHIPHIN, TEOPHUSIIBIK OLTIMII
TEpPEeH TYCIHYIHE bIKMaJT €TETIHI eI ACHI].

Tyitin ce30ep: TpUTOHOMETPUS, (PYHKIMOHAIABIK CayaTThUIbIK, KOHTEKCTIK
OKBITY, = MaTE€MaTUKAJIbIK  MOJENbJEY, MOHApaJblK  OaillaHbic,  IUQPIIBIK
TEXHOJIOTHsLIIAP.

Kazipri 6unim Oepy mapagurmachl OUTIM adylIbUIAPABIH TEK JCKIApaTHBTI
(TeopusIbIK) OUTIMII MEHTepyiMEeH IeKTeIMEeN, OHBbI OPTYpPJl KOHTEKCTIK >KOHE
OMIpJIIK JKaFmasTTapAa THUIMIlI KOJJaHa ajy KY3bIPETTUIINH KaJbIITaCThIpyFa
OarpITTasiFaH. MyHaail OGarap OKBITY MPOIECIHIH HOTIKETUTITIH (yHKIIMOHAIIBIK
cayaTThUIBIK TYPFBICBIHAH Oarayiayipl Tajlall eTefl, SIFHU OUTIM alyIIbIHBIH ajiFaH
OUTIMIH MPaKTUKAIBIK MIHICTTEPAl MIeNIyJe KoJaaHy KaOlJeTi HETi3Ti WHIAUKATOP
pETIHE KapacThIpbLUIAIbI.

TpuroHoMeTprss MaTeMaTHKAHBIH JKOFAphl JCHTCHIET KOJITaHOAIbl dJICyeTKe
e cajajapbiHblH Oipi Oojbim  TaObuTaNbl, ce0eldi on  (QusnkKa, HHXEHEpHs,
aCTPOHOMMUSI, aPXUTEKTypa KoHEe 0acKa Ja jKapaThbUIBICTaHY-TeXHUKAJIBIK OarbITTapaa
KEHIHeH KoJiJaHbic Tabaapl. JlereHmeH, >kaimbl OuUTiM  Oepy MeKTenTepiHiH
TOXKIpUOECIHAE TPUTOHOMETPUSHBI OKBITY Yyaepici kebOiHece Qopmynanap MeH
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ANrOPUTMIIEPAl MEXaHUKAJIBIK TYPAE MEHrepyre OaraapiaaHFaH, OyJl OHbIH Ma3MYHBIH
mamajgaH  ThIC  aOCTpakIusiian, MPaKTUKAJIbIK  MOHIH  KOMECKIJIEHIIpei.
Hotwxkecinae, OuriM anymbliapAa MHoHHIH KOJJAAHOAIBl CHUIAThl Typasbl TYTac
TYCIHIK  KajbllITacliaif,  OJIapAblH OKY  MOTHBAIUSACHI ~ MEH  TaHBIMJIBIK
KbI3BIFYIIBUIBIFBIHBIH TOMEH/ICY1HE aJIbIT KeeIl.

Kasipri nmemarorukaiblk 3epTTeyjepae KOHTEKCTIK OKbITy (contextual teaching
and learning) OumiM amymIbIapABIH TAHBIMIBIK OCIICEHIUTITIH apTTBHIPYABIH KOHE
OuTiMHIH OEpIKTITIH KaMTaMachl3 eTYIiH THIMAI TOoCUIAEpiHiH Oipl peTiHae
KapacTepblianbl. byn OaFbITTBIH TEOPHUSIIBIK HETI3IH  KajaylbUIapIblH — Oipi
E.B.Johnson GimiMai MeHrepy yaepici OKYIIBIHBIH KEeKe TOKIPHOECIMEH, dJIeyMeTTIiK
OpTachIMEH J>KOHE HAKThI OMIPJIK JKaFJasTTapMEH THIFbI3 OailJlaHbICTa KY3ere
acKaHJa FaHa HOTWXKeJNl OOJaThIHBIH aTam Kepcereni. FanbIMHBIH mikipiHIiIe, O11iM
Ma3MYHBIH KOHTEKCTEHIIPY OKYIIBUIAPIbIH MaFBIHAIBIK TYCIHY JIEHICHIH apTTHIPHII,
allbIHFaH OLTIMII TpaHcdepey KaOiaeTiH gaMbITaas [1].

MaTteMaTukaHbl OKBITYJaFbl KOHTEKCTIK TOCUIIIH JaMyblHa eJeysl yJiec
KOCKaH OarbITTapApiy Oipi — H. Freudenthal wHeris3in KamaraH peayMCTIK
MaTeMmatukaiblk  Oirim  Oepy  (Realistic  Mathematics  Education, RME)
TYKbIpbIMJIaMachl. bys1 Teopusira coiikec, MaTeMaTHKa OKYIIbUIapFa JallblH KYW1HJIE
OepuieTiH aOCTpaKTLIl Kyile eMec, KepiciHIle, oJiap TapallblHaH «KaiTa allbuIaThIH
(reinvention) Ginim petiHae KapacTeIpbutyhl THIC. Freudenthal MmaTemaTtnkansl OKBITY
HaKThl OMIPJIK >arjainapaan Oacramiein, OIPTIHAEN a0CTpakUusra Kellyl KaXeT
eKeHIH Heriznaeimi [2]. byt Tocin oKyIIbuIapAbIH MaTeMaTHKAJIBIK YFBIMIAPIbI TEPEH
TYCIHY1HE 5KQHE OoJap/ibl OpTYpJIl KaraasarrapAa KoJjijlaHa adyblHa MYMKIHJIIK Oepel.

CoHbIMEH KaTap, MaTeMaTHKaJbIK MoJeibaey Teopuscel asceinga W. Blum
xoHe M. NiSS okymbUIapAplH MIBIHARBL OMIPIIK MoceeNepi MaTeMaTUKAIIBIK
(dbopmara keuripy, MOJEIb KYPY, OHbI TaJl/Iay >KOHE HOTHXKENEepl MHTepIpeTanusiay
KaOUIeTTEpiH JaMBITY KaXETTITIH €peKIle aran oTe/l. 3epTTeyUIiIepIiH MiKipiHIIIe,
MOJICIBACY — MaTeMaTHUKaJIBbIK OUTIMHIH KOJJIaHOAQJIBl CHUIATHIH aIllaThlH HETi3r1
KypangapaplH Oipi JKOHE OJ1 OKYIIbUIAPJbIH JKOFaphl JEHIeHIeri KOTHUTHUBTIK
JaFapLIapbIH KaJbIITaCTRIPyFa bIKIaa erexi [3].

XanpIkapasblk Ou1iM Oepy 3eprreynepi, aran aiWTkanna, OECD yHBIMBIHBIH
PISA Oarmapimamackl HOTHIKENEpl 1€ MEKTell MaTEeMaTHKAChIHBIH OacThl MaKCaThl
peTiHae (QYHKIMOHAIABIK CAyaTThUIBIKTBI KaJBIITACTHIPYABl aWKbiHAaiabl. PISA
3epTTEYJICPIHE MAaTeMATHKAIBIK CayaTTBUIBIK <OKCKE TYJIFAaHBIH MAaTeMaTHKAHBI
OpPTYPJIl OMIPIIIK JKaFjaagapaa KoJiJaHa aidy KaOuIeTi» peTiHae aHbIKTanaibl. by
aHpIKTaMa OLTIM amylbUIapAblH TeK ¢GopManibl OUTIMII MEHIepylH €MEeC, OHBbI
MPAKTUKAJIBIK MIHACTTEPl ISy e THIM/II TTaiiiananybid Tanan eresi [4].

KazakcTaHIbIK IMemarornka FhUIBIMBIHAQ Ja OKBITYABIH MPAKTHKAJIBIK KOHE
TYJIFara OarjapilaHFaH CUIIAThIH KYLICUTY Maceseci 03eKTi 0oJbin Tadbbuiaasl. XK. A.
KapaeB neHreiinemn-capaiamn OKBITY TEXHOJIOTHSICHI apKbUIBI O171IM  alylIbLIapIbIH
KEKE EPEKIICTIKTEPiH eCKepe OTBIPBIN, OJIAPJALIH TaHBIMIBIK OCJICEeHIUIITH
apTThIpyFa OoyiaThiHBIH gonenaeiai. Anm A. XycimOexoBa MaTeMaTHKaHBI OKBITY
omicTemMeciHie OUTIMHIH KoJlaHOanbl OarbIThIH KYIIEUTY OKYIIBUIAPBIH TOH/II
CaHaJIbl MCHIepyiHIH MaHbI3/Ibl IAPTHI EKEHIH aTamn kepceresi [5; 6].
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OTaHAblK KOHE IWIETENIIK FbUIBIMUA  3€pPTTEyJepll KEeHleHaAl Taujaay
TPUTOHOMETPUSHBI, COHAAN-AK KaJIIbl MAaTEMaTUKAHbI OKBITY YAEPICIH]IE KOHTEKCTIK,
MOJICNBAIK KOHE MPAKTUKAJIBIK OaFbITTapAbl ©3apa KIpIKTIpe KoJaaHy OiuIiM Oepy
HOTHKEJIUIITIH apTThIPYJIbIH MaHBI3Abl TUAAKTUKAIBIK MAPThl OOJBIN TaObUIATHIHBIH
nonenneial. Artan aWTKaHIa, KOHTEKCTIK TOCUT OKy MAaTepUalIbIHBIH Ma3MYHBIH
OMIPIIIK KaFJasTTapMeH OaiIaHBICTHIPY apKbLIbI OUTIM adylIbLIapAblH MaFbIHATIBIK
TYCiHYlH TEpEHJETIN, OKYy MOTHBAIMAICHIH apTThIpyFa MYMKiHIIK Oepemi. byn e3
Ke3erigae OuTiMHIH — (GopMalmbasl  MEHTepiIyiHeH (yHKIUOHAIIBIK JIeHreie
KOJIIaHBLTYbIHA KOITY1H KAMTaMachl3 €Te/Il.

AN MOAENbIIK TOCLI MaTeMaTUKAIbIK YFBIMIApAbl HAKTHI MPOIECTEp MEH
KYOBUIBICTAp/Ibl CHUMATTAWTBIH Kypad peTIHAEC KapacTblpyFa Herizaeneai. MyHzaa
OUTIM alymbuIap HIBIHAWBI OMIPJIIK MOceeNepAl MaTeMaTHKANbIK TUITe KeOIlipy,
MOJIeTIb KYPY, OHBI Tajjiay >KOHE aJbIHFaH HOTHKENEP/l MHTEPIPETAUsIay CUSIKTHI
’KOFapbl JICHI eIl TaHBIMABIK SpEKeTTepl Ky3ere acelpaabl. Hotuxkecinae onapabiH
AHAIUTHUKAJIBIK OWJIaybl, 3€PTTEYLIUIIK JaFabUIapbl KOHE IMpoOjeManap/ bl IIenry
KY3BIPETTUIIT KaJIbIITACAIbI.

[IpakTuKanbk OarbIT 0OJica, ajdbIHFAH OLTIMJII HAKThl OpPEKETTe KOJIJIaHyFa
OarjapliaHbIll, OKY YIEPICIH 1C-OpEeKEeTTIK culaTka ue eredi. byn OarpIT aschiHaa
KOJJIaHBUIATBIH ~ TamcelpManap  (ejmey, €ecemrTey, OKCIEpPUMEHT, kobanay)
OKYIIBUIAPJBIH ~ TPUTOHOMETPUSIIBIK  OUTIMII  KYHIENIKTI eMIpAe MaijaiaHy
TOXKIPUOECIH KAJIBINTACThIPA/IbI.

Atanran yum OaFbITTBbIH HMHTETPALMSChl CUHEPreTUKAIIBIK ocep Oepir, SFHU
OPKaMCBICHIHBIH JKE€KE BIKIAJIBIHAH T'OP1 )KOFAPhl HOTHUXKETe KOJI KETKI3yre MYMKIHJIK
oepeni. CoHbIH HOTMXKECIHAE OUTIM alylIbUIapAbIH TEK MOHIIK OLTIM JIeHreil FaHa
eMec, COHBIMEH KaTap OJIapAblH (YHKIIMOHAIABIK CAyaTThUIBIFBI, MaTEMaTHKAIBIK
MOJICIIbJIEY MOJICHMETI KOHE OMIpPJIIK MacelieNepil Wenry KaOineTi >Kyheml Typae
JTAMUJIBI.

3epTTey >KYMBICBIHBIH MaKCaThl — TPUTOHOMETPUSIHBI OMIPIIIK JKaFJasiTTapMeH
OailIaHBICTBIpA  OKBITYJIBIH ~ OKYIIBUIAPJBIH ~ OUTIM  camachlHA,  TaHBIMJBIK
OeJICeHITITIHE XOHE (YHKIMOHAIABIK CAayaTThUIBIFBIHA BIKMAJIBIH SMITUPUKAIIBIK
TYpPFbI/Ia aHBIKTAy. ATallFaH MaKcaTKa >KETy YIIiH OKBITY YIEPICIHIE AICTYPIIl KOHE
KOHTEKCTIK  TOCUIASPAIH  THIMAUIIIT  CalbICTBIpMAalibl  Tajjay  HETi31HIe
KapacTBIPBLIIBI.

3epTTey MIHACTTEP1 KEIIEHI KeJecied OarbITTapJbl KaMThIbl: OIpiHIIICH,
TPUTOHOMETPUSHBI ~ OKBITYABIH JOCTYPJl  (PENpOIYKTUBTI) JKOHE KOHTEKCTIK
(KomanOanbI-0araapiiaHFaH) TOCUIIEPIHIH JTUTAKTUKAJIBIK, epeKILIeNIKTEPIH
CaJBICTBIPY; EKIHIIIJIEH, OKYIIbUIAPJbIH OKY OpEKETIH OeJceHaipyre OarbITTalFaH
MPaKTUKAJIBIK HKOHE OMIPJIIK Ma3MYHJIaFbl TAallChIpMaliap >KYHECiH a3ipiey KOHE OHBI
OKy YIEpICIHE eHTi3y; YIIHIIIACH, eHrI3UITeH OMICTEMEHIH THIMJIUIINIH aHBIKTAY
MaKCaThIHJIa OKYIIBLIAPJbIH OKY MKETICTIKTEpIH, TMOHTEe JCT€H KbI3bIFYIIBLIBIFBIH
KOHE TIPAKTUKAJIBIK JaFIbUIAPBIH KEIICH I1 TaIaay.

3epTrey OaphichiHAa apamac omicHama (Mixed-methods) komgaHbUIABI, OJ
canajiblK >KOHE CaHABIK JCPEKTep/l YiiecTipe Tangayra MyMKiHAIK Oepmi. Herisri
3epTTey OICTEpl PETIHAE TEeAArOTUKANBIK JKCICPUMEHT, XKyHem Oakpuiay,
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CaNBICTRIPMAJIBI Tajjiay, cayajHaMa >KYpPri3y »oHE allblHFaH CaHABIK JepeKTepii
CTAaTUCTUKAJBIK OHJICY OJicTepl mNainamaHsuiAbl. llegarorukanblK SKCHIEPUMEHT
OKBITY YJIepICIHE apHailbl 93IpJCHTeH KOHTEKCTIK TallchipManap J>KYHWECIH EHTI3y
apKBUIBbI KY3€re achIpbUIbI, all 0aKblIay KOHE CaJBICTBIPY 9AICTEPl IKCIIEPUMEHTTIK
oHe OaKplIay TONTAPBIHBIH OKY HOTHKeJepiH alKblHaayFa OarbiTTanabl. CayanHama
oMiCl OKYIIBUIAPABIH MOHTE JEreH KaTbIHACHIH, MOTHUBALMSIIBIK JACHICHIH KOHE OKY
TOXKIpUOECIH aHBIKTayFa MYMKIHIIK Oep/ii.

3eprrey 0Oaszacel periHAe xKammbl OuriM  OepeTiH MekTtenTiH 10-chIHBIT
okymbutapel (N = 48) anpmapl. 3epTTey au3aiiHbIHA COMKEC ipikTeMe €Ki TOIKa
OemiHmi: dkcrepuMeHTTIK Tomr (N = 24) skoHe Oakburay ToObI (N = 24). TonTapas
ipikTey OapbIChIHAA OJIapAbIH OacTanKel JAWBIHIBIK JEHICHIHIH ImaManac OOyl
ecKkepiai, Oy SKCHEPUMEHT HOTIDKEICPIHIH BAJIUATIIITIH KaMTaMachl3 €TyTe
OarbITTAJIbI.

[lemarorukanablK SKCIEPUMEHT 8 amTa KeJIeMIHAE JKYPri3ulll »KOHE OKY
yA€piciHE HHTEPBEHIIMSI €HTI3y apKbUIbl YHBIMAACTBHIPHULABL. bakbuiay TOOBIHIA
OKBITY JOCTYPJl OJICTEP HETI3IHAEC KY3€re achbIpbUIIbl, SFHU TPUTOHOMETPUSIIBIK
Marepuaiibl MeHrepy Gopmyaiap/bl TYCIHIIPY, TUITIK €CENTEpAl IIbIFapy KoHe
KATTBIFYJIap OPBIHAAY AapKbUIbI KYPri3uimi. bynm Tocin HeriziHeH penpoayKTHUBTI
cumatka ue Ooabl KoHE OKYIIbUIAPJbIH aIrOPUTMIIIK OPEKETTEpiH JaMBITyFa
OarbITTAIIbI.

OKCHEpUMEHTTIK TONTa OKBITY YAEpICl KOHTEKCTIK JKOHE OpPEKETKe
OarbITTalIFaH TOCUIACP HETI3IHJIE YUBIMAACTBIpbULABI. ATan aWTKaHja, cabakrapjia
OMIpPJIIK KarladTTapra HEri3JeNreH ecenTtep JKyhenl Typlae KOJJAHBUIbII,
OKYIIBUTIAPbIH TEOPHUSIIBIK OUTIMAI HAKThl MPAKTUKAJIBIK JKaFAailnapaa KoJlJdaHyblHA
MYMKIHJIK Kacainjabl. COHBIMEH KaTap >KOOaJbIK OKBITY JJIEMEHTTEpl EHT13LIII,
OKYIIBUIAp IIAFbIH 3€PTTEY JKYMBICTAPbIH OPBIHAAAEI. [{HPPIBIK TEeXHOMIOTHSIAP BT
naiganany MaKcaTbIHIa GeoGebra OarmapiaMachl KOJIJaHbUIBIII,
TPUTOHOMETPHSUIBIK ~ (PYHKIUSTIAPABIH — TpauKTepiH  BU3YyalU3alMsUIdy — KOHE
JTMHAMUKAIIBIK MOJIEIBICY JKy3ere achlpbulnbl. byan Oelek, moHapaiblK UHTETPAIIHS
KaMTaMachl3 €TUIIN, TPUTOHOMETPUSIIBIK YFbIMAap (usuka, reorpadusi KoHE
uH(popMaTHKA MTOHIEpIMEH OailIaHbICTa KapaCThIPBUIHI.

OkcniepuMeHT OapbIChIHIA KOJAAHBUIFAH TarchlpMaiapbliH Oipi  peTiHae
OKYIIbUIApFa MEKTEN aylachlHJarbl arallThIH OWIKTITIH aHBIKTAY YCHIHBUIABL. by
TarchbipMaa ojap KeJEeHKEHIH Y3bIHJBIFbIH OJIILIEM, KYH CYJECIHIH TYCYy OYpBIIIbIH
€CKepe OTBIPBIN, TPUTOHOMETPHSUIBIK KAThIHACTAPBLI TMaimalaHy apKbLUIbl HAKTHI
ecemnTey OKyprizai. MyHAail TamncelpManap  OKYIIBIIApAbIH — MaTeMaTHKAJIBIK
MOJIETIB/ICY AaFAbLIAPBIH KAIBIITACTBIPYFa OaFbITTAIIbI.

JKypri3uireH nenarorukaiblK SKCIEPUMEHT HOTHUKENEPl SKCIEPUMEHTTIK JKOHE
OakplIay TOMNTAphl apachlHAa aWTapibIKTal albIpMaIIbUIBIKTAPABIH 0ap EKEeHIH
kopceTTi. CaHABIK Tangay HOTHXKENepl OOWBIHIIA OSKCIEPUMEHTTIK TOIMTAFbI
OKYIIBUIAPJBIH OpTamma yiarepiMm kepcetkimn 82%-ap1 Kypam, Oakpuiay TOOBIMEH
(68%) canbicThIpFaHaa eadyip KOFaphl OOJFaHbl AHBIKTANABL. ByJ KOHTEKCTIK
TOCUI/IIH OKY JKETICTIKTEPIHE OH 9Cep €TETIHIH JANIeACH/I.

189



Science and innovation: news, problems and achievements

CoHbIMEH KaTap, MOHTe JIET€H KbI3bIFYIIBUIBIK JICHIell AKCIIEPUMEHTTIK TONTA
85%-ra >xerin, 6akpu1ay TOOBIHIAFEI 55%-1bIK KOPCETKIINTEH alTapabIKTal KOFaphl
Ooonabl. byn  KepceTKilll OKbITY Ma3MyHBIH ©MIpMEH OalIaHBICTBIPY/IbIH
MOTHUBAIMSIBIK KOMIIOHEHTKE TiKeleH ocep eTeTiHiH kepcereni. [lpakTukanbik
€CenTep/il OpbIHAAY camachl Ja SKCIEPUMEHTTIK TOITAa >KOFapbl HOTHXKE KOpPCEeTiM
(88%), 0axplnay ToObIHA (60%) KaparaHaa alfKbIH OaChIMIBIKKA HE OOJIIBL.

Cayannama HOTWDKENEpl Jie allbIHFaH JEpPEeKTepll pacTaibl. ATam aiTKaHjaa,
OKyIIbIapAbH 83%-b1 TPUTOHOMETPUSIIBIK OLTIMHIH ©MIpPJIIK MaHBI3bIH TYCIHETiIHIH
Kepcerce, [8%-bl MpPaKTUKAIBIK OaFbITTAaFbl  TalChbIpMajap apKbUIbl  OKY
MaTepUaIbIHBIH Ma3MYHBIH TEPEHIPEK MEHIepreHiH aTtam oTTi. byn jaepekrtep
KOHTEKCTIK OKBITYJBIH OKYIIBUIAPABIH TaHBIMIBIK >KOHE KOJJaHOANbl AariblIapblH
JTAMBITYJAFbl THIMIUTITIH SMIUPUKAIBIK TYPFBIAA TS ICH]I.

Kanmb! anplHFaH HOTHXKENIEP TPUTOHOMETPUSHBI OKBITYa OMIPIiK Ma3MYH/IbI,
MOJICNIBJICY/Il  KOHE TMPAKTUKAIBIK OPEKeTTI MHTerpanusiay OuUlM — camachiH
apTTHIPYIBIH MaHbI3/1bl (DaKTOPBI OOJIBIT TAOBLIATHIHBIH KOPCETEII.

Xyprizuiren 3epTTey HOTIXKENIEpl TPUTOHOMETPHUSIHBI OKBITYy/a KOHTEKCTIK
TOCUIII KOJJAHYIbIH >KOFaphl JUAAKTUKAIBIK THIMIUIITIH 3MIUPUKAIBIK TYPFbIIA
nonennenal. Atam aWTKaHIa, OMIPJIK JKarFJasTTapra HETI3JIEJTreH TarchlpMalap
KYHeIl TYpA€ eHrI3UIeH JKarjaiiia OKyIIbUIAPABIH OKYy MOTHBAIUSICHIHBIH
alTapJyIbIKTall apTaThiHbl OailKanabl. byd KyObUIbIC OKBITY Ma3MYHBIHBIH TYJIFAIbIK
MOHre He OOJIybIMEH »oHE OUIIM alylIbUIapAbIH OKY OpEKETIHE IMIKI YXKIiH
KaJbITacybIMeH TyciHaipineni [7].

CoHbIMEH KaTap, KOHTEKCTIK OKBITy aOCTpakTuUll TPUTOHOMETPHUSIBIK
YFBIMJIAPAbl HAKThl Ma3MyH apKbUIbl HMHTEpHpeTauusiayra MYMKIHOIK Oepi,
OJIapJIbIH ~KOTHUTUBTIK UWIepUTylH >KeHuimereni. bynm o3 keseringe Outim
aTyLIbUIAPAbIH YFBIMIBIK TYCIHIKTEPIH TEpEHIETIM, (popMaibibl OUTIMHEH CaHAJIbI
MEHrepyre KelyiH KamTamachi3 eteni [8]. 3epTrey OapbIChiHIa ajabIHFaH JEPEKTEp
OKYLIBIAPJbIH TEK  aITOPUTMIIK  OpEKEeTTEepAl  OpbIHAAyMEH  IIEKTeIMell,
MaTeMaTUKaJIbIK Ma3MYHJbI TYCIHY >KOHE OHBI KaHa XarJasrrapra TpaHcdepiey
KaOUIeTIHIH apTKaHbIH KOPCETTI.

MatemaTuKalbIK MOJIEIBACY JIEMEHTTEPIH KOJJaHy OKYIIbUIAPJAbIH >KOFaphl
JICHTCIIIl OlJlay JaFJbUIaphiH (Taljgay, CUHTE3, MHTEPIPETalys) JaMbITyFa BIKIAT
€TEeTIHl aHbIKTaNAbl. biliM amymbuiap HaKThl ©MIPIIIK Macesenepal MaTeMaTUKaIbIK
TUIAE CcUOATTay, MOJENb KYpPYy OHE ajlblHFAH HOTWXKENepal TYCIHAIPY apKbUIbI
3epPTTEYIIUTIK CHUTIATTaFbl OPEKEeTTEepPre TapThUIABL. byl HOTMKE MaTeMaTHKAaJBIK
MOJIEABACYAIH ~ OUTIM  alymbulapAblH  (QYHKIHUOHAIJBIK  KY3BIPETTUIIKTEPIH
KaJIBIIITACTRIPYIAFbI POJII TYpasibl FEUTBIMU TYXXBIPBIMIAPMEH Yitnecemi [9].

AJIBIHFaH HOTHIXKEJIEP XaJlbIKapallbIK 3epTTEYJEepPMEH Je ColKec Kemesi. ATar
aiitkanma, Blum sxkone NiSS eHOekTepiHIAC KOpPCETUIreHACH, MaTeMaTHKAJIBIK
MOJICIIbJICY OKYIIBIIAPAbIH OLTIMII KOJJaHy KaOIJeTiH IaMbITYIbIH HETI3T1 KypaJibl
oonbin TabeiIamel, an PISA seprreyiepi (OECD) mMaTemMaTHKaNbIK cayaTThIIBIKTHIH
HETI3r1 KOPCETKII peTiHae OuUlMII OMIPIIK >KaFgasTTap/a KOJJaHa ajyJibl
kapactoipansl [9; 10].
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CoHbiMeH Kartap, 3epTTey OapbIChiHAa UHMQPPILIK Kypaiaapabl, dcipece
IUHAMUKAIIBIK ~ MOJENbACYy  OarjmapiaMaliapblH  KOJJAaHy  TPUTOHOMETPHSIIBIK
VFBIMIIAPAbl  BU3YaNU3alMsUIay[bl  KYWIEHTIN, Kypaenl  GyHKOMsuiap  MeH
TOYCNAUNKTEPAl TYCIHYII alTapibIKTai >KeHLIAETETiHI aHbIKTanabl [7]. Busyammsl
KOJI/1ay OKYIIbUIAp/bIH KaObUIJayblH HAKThUIAM, a0CTpaKUus JEHICHiH TOMEHIETYTe
BIKIIAJI €TTI.

XKanmb! anranga, adblHFAH HOTHKEIEP KOHTEKCTIK, MOJAETBAIK JKoHE HU(PIBIK
TOCUIIEp/l MHTETpalusiay OKBITY YACpICIHIH camachlH apTThIpyFa KEIIeHII TypJe
acep eTEeTIHIH KepceTeIi.

Kopoimuvinou.

XKyprizinreHn 3eprrey TPUTOHOMETPHUSHBI OMIPIIK Ma3MYHMEH OalIaHBICTBIpa
OKBITYbIH OuTiM Oepy YHAEpiCiHIH THIMIUIIIH apTTRIPYJIaFrbl MaHBI3ABl POJIH
TEOPUSJIBIK JKOHE OMIUPHUKAIBIK TYPFbIa AalKbIHIAABl. AJBIHFAH HOTHXKENEP
KOHTEKCTIK TarchlpMaiap/bl KyHlemi TypJe KoJJaHy OuliM  amymibuiapIbIH
(GYHKIMOHAIBIK ~ CAyaTThUIBIFBIH ~ JaMBITyFa, ITIOHT€  JIETEH  TaHBIMJBIK
KbI3BIFYIIBUIBIFBIH APTTHIPYFa KOHE TCOPUSIIBIK OUTIMHIH OEpIKTITiH KaMTamachi3
€Tyre bIKMaJ eTETiHIH KopceTTi. OKbITY Ma3MYHBIH MPAKTUKAIIBIK JKOHE KOJAaHOAIbI
OarpITTa YHUBIMJIACTBIPY OKYIIBUIAPALIH OLTIIMII TEK PENpOAYKTHUBTI JeHreie
MEHIepYIMEH IIEKTEeIMEeN, OHBbI OPTYPJl OMIPJIIK Karaasrrapja THIMII KOJJIaHy
KaOUTETIH KaJIBINTAaCThIpyFa MYMKIHAIK Oepeni. Bys Ky3bIpeTTilikke OaFbpITTalFaH
3amMaHayu OuTiM Oepy MOJIETIHIH HEri3Tr1 TajlanTapblHa TOJBIK coiikec kenel. OcbiFaH
0aliIaHBICTBI OKY YIIEPICIH >KETUIIIPY MaKCaThIHJA KeJIeCl YChIHBICTap >Kacalajbl:
OIpIHILIJIEH, TPUTOHOMETPUS KYpPCHIHBIH Ma3MYHBIHA ©OMIPJIK >KOHE MPAKTUKAJbBIK
ecenTepil JKyiem Typle €Hri3y; eKIHIIIJIEH, MYFaliMIEpre KOHTEKCTIK OKBITY
TEXHOJIOTUSJIAPBIH KOJJaHyFa apHAJIFaH SJIICTEMENIK KOJIay KypalaJapblH J31piiey;
YIUIHIIAeH, UAQPIBIK OUTiM Oepy pecypcTapblH oHE JUHAMUKAIIBIK MOJEIbACY
KYpaJJapblH OKY YAEpiCiH/Ie KEHIHCH KOJIJIaHy.

KopsiTa aiiTkanma, TPUTOHOMETPUSIHBI OKBITYJIBIH KOHTEKCTIK-OaraapiianFraH
MoJiei O1TIM adymIbUIapAblH MaTeMaTHKAIBIK JadbIHABIFBIH calajbl )KaHa JICHTeUre
KoTepin, oJapablH (YHKIMOHAIABIK JKOHE 3EepTTEYIIUNK KY3bIPETTUIKTEPIH
JAMBITyFa THIM/II BIKIIAJ €Te/Il.
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CTUBEH KPALUEHHIH, TIN MEHTEPY KOHLIENLMACHI
AACBIHOA YXACAHAbI UHTENNEKTTI MEKTENTE
AFbI/ILbIH TI/TIH OKbITYOA KONAAHYAbIH,
9AICTEME/IK HETI3AEPI

B.A. Bexxkan

Cmyoenm, M. Omemicos amvinoazel bamvic Kasaxcman ynugepcumemi, Opan K.

b.b. YTeraiuena

Fowivimu oicemexuii, aga okermyuivl, macucmp, M. O@memicos amuvinoazvl bamuvic
Kasaxcman ynusepcumemi, Opan K.

byn wmakamana CtuBen KpalieHHIH T MEHrepy KOHIIEHIUSCHI — aTam
aliTKaHJla OHBIH OeC TUIOTE3achl: MEHIepy-YUpPEeHY, MOHUTOpP, TAOUFH TOPTIM, Kipic
#oHe a(QEeKTUBTIK Cy3rl TUIOTe3aNapbl — aschiHAa >xacaHasl uHTEeKT (OKN)
TEXHOJIOTUSJIAPBIH MEKTENTE AaFbUINIBIH TIIIH OKBITYJa KOJJIAHYABIH OJIICTEMENIK
HeTi3/epi KaH-)KaKThl KapacTeIpblIaapl. Makamana KpameH KOHIEMIIUSICHIHBIH
HETI3T1 TEOPHSUTBIK epeXesepi TalJaHBIN, OChl TeOopUsHBIH JKU TexHOIOTHsIIaphl
apKbUIbl IC JKY31HAE JKY3€re achlpbUly MYMKIHAIKTEpPl aHBIKTAJNAIbl. 3€pTTey
HOTMKECIHIE MYFaJIIMJIEpre apHaJFaH HAKThI 9/IICTEMENIK YCHIHBICTAD YCBHIHBLIA/bI.
Makana Kpamen teopusicet MeH KW TEeXHOTOTUSUIAPBIHBIH CHUHTE31H MEKTEIl
TOXKIpUOECiHE HAIPYAiH FHUIBIMU HET131H KaJbITITACThIpaabl. Makaia aFbUIIIBIH T11
MyFalliMJIepiHe, TIeJaroruka 3epTTeyIIlIepiHe, CTYACHTTEepre >KoHe Ooarmiak
nejarorrapra apHaJiFaH.

Tyitin co30ep: KpallleH KOHIEIMIMACHI, TiJ MEHrepy, >KacaHIbl WHTEJUICKT,
arpUTIIBIH  TUT, MekTern, Input Hypothesis, Affective Filter, Monitor Hypothesis,
oIICTEMEITIK Heri3/1ep, KOMMYHUKATHBTIK JIaFIbl.

Tinai ylipeHy MeH Tl MeHrepy — eki 0enek yuaepic. Ocbl albIpMallbUIBIKThI
aJIFall peT FhUIBIMU TYPFBIAH HET13/IeT, TiJl OKBITY MEAarornKachiHa PEBOIOIUSITBIK
©3repic ajblll KEITreH FalbiM — amepukanablK TMHIBUCT CtuBeH Kpamen. 1970-1980
KBUIIAPbl YCBIHFAH TUI MEHrepy KOHILENIMACh OYTiHIT KYHI JIeé TId OKBITY
calachlHIAFbl ©H BIKMANABl TEOPHsUTApABIH Oipi  Oonbim  caHamanel. Kparmien
TEOPHSICHIHBIH HET13T1 Te3UCl KapamnaibiM: ajaM Tl epekeHl xKaTTay apKbLUIbl eMec,
MarbIHaIbI TULAIK KipicTi (comprehensible input) kabsimay apkeuiel MeHrepeai. by
MPUHITUT AICTYPJIl TpaMMaTHKa-ayaapMa 9ICIMEH TYOeTel KalIllbl KeIe/Ii.
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byrinri 3amanzaa >kacaHpl HHTEUIEKT TEXHOJOTHIaphl MEKTeN OUTiM OepyiHe
oencenmi Typae enyae. ChatGPT, NotebookLM, Quizlet, Google Gemini »xonHe Oacka
na riatrgopManap arbUIIBIH TUIIH OKBITY TOXIpUOECIH e3repTyae. Aaijia ochl
TEXHOJIOTUSJIAPbIH TEAaroruKaIblK THIMILIIT Typalbl MiKipTajac Xypil KaTbIp:
keioip 3eprreymiiep JKU-a1 peBoMIONUSIIBIK ©3repic Jen Oaranaca, Keuodipeysep
OHBIH TUI YHpeHyre Tepic bIKHAJbIHAH CaKTaHAbIpaabl. by MiKipTamacThl MIEry
yirid XKW TexHOIOTHsIIaphiH FRUTBIMUA TYPFBIAAH — SIFHA CHIHAKTaH OTKEH TEOPHSITBIK
Heri3ze — Oaranay Kaxer.

Kparien KOHIENuUsACh OChl MACEJICHI MICHIY/iH THIM/I TEOPUSIIBIK amnmapaThl
6oxa ananel. Erep KU Texnonorusnaps! Kpamentniyg 6ec runore3acbiHa cail 5KyMbIC
’Kacaca — OJlap IIbIH MOHIHAE T MEHrepyre bIKman ereni. Erep omap Oy
OPUHLIMIITEPre KaWIIbl KeJlce — ONapAblH NEeAaroTUKaiblK THIMIUTIIT KYMOH
Tyrbr3afel. Ocel Typrbiaan anranaa, Kpamen konnenuumsacsl XKW TexHOIOTHANIApBIH
MEKTeN TIKIpUOECiHEe SHIIPYIiH FhUIBIMU KPUTEPUITIEP KYyHecl peTiHe KbI3MET €Te
aynajpl.

Kazakcran MekrTentepiHiie arbUIIIBIH TUIIH OKBITYABIH ©3€KTI Maceleci —
OKYIIBUIAPBIH TUIAI «OUIETIH» Olpak «Coeiyie alMalThIH» OOJIBIN MIBIFYHL. JKbU1Iap
OOWbl rpaMMaTHKa MEH ayJapMma >KaTTaraH OKYIIbl HAaKThl COMJecy >KarJasThIHIa
KUHAIBIT Kananael. bynm — Kpamen «yhpeHy-MeHrepy» TUIOTe3aChIMEH KaKChI
TYCIHAIpUIEAl:  OKYIWIbl TUIAI  «YyHpeHreH», Oipak  «MmeHrepmeren». KU
TEeXHOJIOTHsUIaphl KpallleH mpuHIHNTEpiHe cail TyphIC KOJIAHBIICA, OCHI MACEIeH1
IIENTyTe BIKIA €Te alabl.

Ocbl makanmana KpamieH KOHUENIUSCHIHBIH OeC THIOTe3achl >KaH-)KaKThl
TaamaaHell, op Tumore3anblH KW  TexXHoMOTHsIapbl apKbLIbl ICKE aChIPBLTY
MYMKIHJIKTEP1 aHbIKTanaabl. MakananeliH Makcatel — Kpamien teopuscsl meH KU
TEXHOJIOTUSJIAPBIHBIH, CUHTE31HE HET13/IeJTeH HAKThl 9IICTEMENIIK YChIHBICTAp JKacay.
Makana arpimmiblH TUTI MyFamimzaepine Kpamen npunnuntepin XKW apkbuibl ic
KY31HJIE )KY3€Te acChIpyIbIH HAKThI dKOJIJAPBIH YCHIHAIBI.

3eprreyaid e3ekTuniri — Kpamen teopusicel MeH KU TexHOIOTUSIIapBIHBIH
OalIaHBICBIH 3EPTTETeH FHUIBIMH CHOCKTEpiH KETKUNKCI3IITIMEH aHBIKTaIabl.
byriare npeitin JXKUM-ai Tin oKpITyna maijagaHy Typaibl sKa3bUIFaH MakajlajaapablH
O0aceiM 0Tl HaKThl TIaTdopManapabl HEMECe TEXHOJIOTHSUIBIK MYMKIHAIKTEp/Il
cumnaTTaiapl. Anaiia OCbl TEXHOJIOTHSUIAPBIH TEOPUSIIBIK TIETaroTuKaIbIK HETi3iH,
SAFHU OJIapJIbIH TUT MEHIepy MCUXOJOTUSICHIMEH COMKECTITIH 3€PTTEUTIH eHOEKTep as3.
OcCBbI OJKBUIBIKTBI TOJNTHIPY — MaKaJIaHbIH OacThl MIHJIETI.

KW TexHONOTUAIAPBIH TUT OKBITYA MalgaiaHy — NeAaroruKaiblK TCOPHSTHBIH
TYPFBICBIHAH MYKHAT Talaayabl KaKeT eTeli. TeXHOJOTHSHBI THIMII TakjanaHy
YIIiH OHBIH TEJarorMKalIbIK Heri3iH Oury mapt. Meicanbl, ChatGPT-ti chinbiTa
naiganaHy skail faHa «KaHa TEXHOJIOTHS» €eHrizy emec — oil KpalueHHiH Kipic
npuHIUIIMEH, ad(EKTUBTIK Cy3Ti MPUHIUIIIMEH HEMeCce MOHUTOpP MEXaHU3MIMEH
KAHIIAJIBIKTHI COMKEC KeJel ereH cypakka kayar 0epy. OChl TEOPUSIIBIK TYPFhIIaH
naiimananprad KM TexHomorusiapbl  caOaKThIH THIMAUTITIH  apTThIPAAbI, all
TEOPHSCHI3 MaiTalaHbUTFaH TEXHOJIOTHS TUIMCI3 HEMEeCe 3USTHIBI OOTybl MYMKIH.
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Kpamien KoOHIENIUsACH Kasipri Tid OKbITY TeopusapbiHbIH imniHae KU
TEXHOJIOTUSJIADBIMEH €H TBIFBI3 OaljiaHbICThl Teopusi Oombin TaObutanbl. CebeOi
Kpatien TeopusiChIHBIH HETI3T1 MPUHIMOTEP] — MOJ TULMIK KIpIC, TMCHUXOJIOTHSIIBIK
Kayilici3 opTa, HAKThl KapbIM-KaTblHAC skarjmastrapbl — KU TexHonorusiapblHbIH
MYMKIHAIKTepiMeH 1o cobikecemi. XKW okyiibira «i+1» meHreitingeri kipic oepyre,
adPEeKTUBTIK CY3TiHI TOMEHJETYre, MOHUTOP MEXaHU3MIH OEJICEeHIIpyre MYMKIHJIIK
6epeni. Ocel Typrbian anranna, Kpamen teopusicel KU noyipinzgeri Tijl OKbITYIbIH
€H ©3€KTi TeOPHSUIBIK HeTi31 O0JIBIT TaObIIaIbI.

Makanana tanmaHaTelH Mocenesnep: KpaiieH KOHIENIUMSCHIHBIH —HET13T1
TEOPHSUTBIK ~ epekenepi  kKaumail? byn  epexenep XU TexHOonorusmapeiHa
KAHIIAJBIKTEI colikec keneni? XKW Texnonorusmapein Kpamen npuHunrepine cai
KOJIIaHY/IBIH HAKThI TeIaroTUKaNbIK JKOIIaphl Kauaai? Ockl cypakTapra kayan oepy
apkpuibl Makana JKM-mi mekren ToxipuOeciHE EHIIPYIIH TEOPHSUIBIK HETI31H

KAJIBIITACTHIPAJIBI.
Cmusen Kpawienniy min meyeepy KOHYenyuscol.: meopusiiblk He2izoep.
CruBen Kpamen — AKII-tein Ontycrik KanudopHus yHUBEpPCUTETIHIH

npodeccopsrl, TUT MEHIepy CalachIHIAFbl €H BIKMAJAbl 3epTTeymiiepaid 0ipi. OHbIH
1977-1985 xpuinap apajibifblH/Ia YCHIHFAH TUI MEHrepy KOHIEMIHUACH Oec e3apa
OalIaHBICTBI TUIOTE33daH Typanasl: MeHrepy-Yiipeny rumnotesacsl (Acquisition-
Learning Hypothesis), Tabwru Toptinm rumote3acekl (Natural Order Hypothesis),
Monutop rumnote3acsl (Monitor Hypothesis), Kipic runore3acer (Input Hypothesis)
xoHe AddexruBtik cysri rumote3ace (Affective Filter Hypothesis). Ocsr 6Gec
TUIIOTE3aHbIH KUBIHTBIFBI TUI MEHT€PYIIH NMCUXOJIUHTBUCTUKAJIBIK YJTICIH KacanIbl.

Meneepy-Yupeny eunomesacor (Acquisition-Learning Hypothesis) — Kparen
KOHLIECTILMSICBHIHBIH 1preracbl. by rumnoresara colikec, TUI UTEPYIH €Kl TYPJl *KOJIbI
Oap: menrepy (acquisition) >xone yiipeny (learning). Menrepy — OelicaHa, TaOuru
yaepic. bana ana TuUTiH HeMmece HIET TUIIH TaOWFU OpTaja €CTill, KOJJaHa OTHIPHIIL,
epekeHi OlmMen-ak Tl 1Tel ciHipeal. YHpeHy — caHaibl yaepic. OKyIbl epexeHi,
rpaMMaTHKaHbI, CO3/IIK MailaagaHa OTBHIPBINT TUIAI «kKaTTaWab». KpareHHiH 6acThl
TE3UCI: TUIAlI HAKTHI Coiyiey OaphIChIHJA TakljajdaHa alaThIHIAW JEHTeHIe MEHrepy
TEK «MEHIepy» KOJIbIMEH, SIFHU OelicaHa >KOJIMEH FaHa MYMKIH. « Y UpeHy» TUI/Il TeCT
MeH kazbara TarncelpManap/a naijgananyra keresl, Oipak HaKThl KOMMYHHUKAITUsIA
aBTOMATTHI COUJIEYTE KETKITIKCI3.

KazakcTaHIbIK MEKTEN OKYIIBIIAPBIHBIH aFbUIIIBIH TUTIH XKbUTIAP OOMBI OKBIII,
coillieil anMail IIBIFATBIHBIHBIH Cce0eb1 97 OChl TUIOTE3aMEH TYCIHIIpiIeIl.
MekTenTe TpaMMaTHKa epeXKENIepiH JKaTTaFraH, CO3JIK TOJTHIpFaH, >kas0amia
TarchlpMajiap OpbIHAAFaH OKYIIbl TUIAl «yHpeHeal» — Oipak «MEHTepMeumi».
Hotmxecinne >korapbl 0ara anfaH OKYIIbBI HAKTHI ceiyecyle KuHanaawl. KpareH
KOHIICTIIIUSICHl TYPFBICHIHAH aJiFaH/a, TUT OKBITYABIH HET13r1 MaKcaThl «YHPCHYICH)
«MEHrepyre» aybicy 00Jybl THIC. Byl yIIIiH OKyIIbIFa MOJ MaFbIHAJbI TUIIIK OPTaHbI
— SFHU TUIII HaKThl KapbIM-KAThIHAC KAFIAAThIHAA KOJIAHYJbl — KaMTaMachl3 €Ty
KEpeK.

Tabusu mopmin eunomesacer (Natural Order Hypothesis) 6otibiHia,
IrpaMMaTHKAIBIK KYpbUIBIMIAp Oenriti Oip TaOWFU TOPTINIEH MeEHrepiuieni — Oy
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TOPTII OKBITY/IIH TOPTIOiHE OalIaHbICTHI eMec. SIFHU, MYFaJliM €TICTIKTIH IIaKTapblH
Oenruni Olp peTHeH OKbITCa Jia, OKYIIbl OJIApJbl ©31HE TOH TaOWUFU TOPTINIECH
MEHrepeai. AFBUIMIBIH TUTIHAC -INQ Jkanraysl (progressive) men -S »xanraysl (third
person singular) epre menrepinerin dopMmanap 0ojica, MACCUBTI KOHCTPYKIUsIAp
Kel MeHrepuieni. by Toptin 6apibIk TUT YHpEHYIIiIepae yKcac OOJIBII MIbIFaabl —
OJIApJIbIH aHa TUTIHEH TOoyeJCi3. bysl rumore3aHblH MEKTEN TOKIpHOeCiHEe MaHbI3IbI
BIKIAIBI Oap: MyFajiM rpaMMaTHKaHbl «TaOWFH TOPTINKE» cail YChIHCA, THUIMAIPEK
0omanpl.

Monumop eunomesacer (Monitor Hypothesis) «ylipeHy» MeH «MeHTepyIiH»
e3apa OailaHBICBIH cUNAaTTaiabl. byn rumorezara colikec, caHalmbl «YHPEHY»
HOTHXKECI — «KMOHUTOP» PETIHAE )KYMBIC JKacaiibl. SIFHU, OKYIIIbI COMIETCHIC HEMECe
KasraHla e31HIH TUIAIK XKYHeciH Tekcepim, Kareiepai Tysereal. MoHHUTOp THIMI
AKYMBIC »Kacaybl YIIIH YII HIapT OPBIHAATYbl KEpPEK: YaKbIT MKETKUIIKTI OOMyBI,
OKYIIBIHBIH €peKeH1 01Tyl KOHEe TUIMIK TYPHICTHIKKA Hazap ayaapybl. MOHUTOP ThIM
OeJICeH/Il KYMBIC kKacaca — OKYIIbl COMIEyl TOKTAThIN, €PEeKeH1 137ei OacTaiiipbl,
Oy ceiyecyai OastyiaTaabl HEMece TINTI TOKTaTajabl. ThIM a3 »KYMBIC )Kacaca —
KaTenep OalkaaMmain oTe/l.

Appexmusmix cyzei eunomesacwr (Affective Filter Hypothesis) — Kpamien
KOHLICTIIUSICHIHBIH TICUXOJIOTHSUIBIK TYPFBIIaH €H MaHbI3bl Oediri. byn runote3ara
ColiKeC, AMOIMOHAIABIK (pakTopiap — MOTHUBAIUA, CEHIMIUIIK, alaHAayIIbUIbIK —
TUIAIK KIPICTI «CY3TiieH» oTKizenl. A(Q(EKTUBTIK Cy3ri kKofapbl 00Jica — OKYIIbI
TUIIIK KipiCTl KaObLIgal amMaiiibl, sFHU ThIHJAca aa MeHrepmeial. AQdeKTuBTiK
Cy3ri TeMeH O0ojica — OKYIIbl TUIAIK KIPICTI €pKiH KaObUiaaiiasl. Mbicasbl,
MOTHUBAIUACHl JKOFaphl, CEHIMJI, ajlaHJaMaWlTbhlH OKYyIIbl TUIAI Te3 MEHTepe/l.
KOpKBIHBIIITHI, CEHIMCI3, HEMOTHBAIUSJIAHFAH OKYIIIBI COJI MAaTEPHAIIBI THIHAAcA Ja
MEHTepME/Ii.

Kparien KOHIENIUACHIHBIH €H MaHbI3Ibl TurnoTe3ackl — Kipic eunomesacwl
(Input Hypothesis). By runoresara coiikec, Tija MeHrepy «comprehensible input» —
SFHM TYCIHIKTI TUIMIK Kipic — apKpUIbl Ky3ere acaiapl. KpamreH oHblI «i+1»
(dbopMyIachIMEH CHMATTAMIbl: OKYIIBIHBIH Ka3ipri JACHIreli «i» 6oJica, MEHIrepy YIIIiH
«i+1» geHredingeri MaTepuaa — SFHH COJ JKOFaphIpaK, Oipak »KaJImbl Ma3MYHBI
TYCIHIKTI MaTepuan — YCBhIHbUIYbI THiC. ThiM KubiH (i+5) Marepuans OKYIIBIHBI
maracTeipagsl, ThiM oHai (i-1) maTepuan MoTuBalMsAHBI azadTambl. Jlom «i+1»
JIEHIeH1HIeT1 MaTepuall — TiJI MEHI'€PY/IIH alIThIH OpTaIllachl.

Kpamen xoHuenumusicel €3 3aMaHbIHAA YJKEH MiKipranac Tyasipabl. KeitOip
3epTTEyIIJIep «MEHIepy MEH YHpPEHY» albIpMAIIbUIBIFBIH ThIM KaTaH JCT ChIHAJIbI,
Keibipeysiep MOHUTOP TMIOTE3aChIHBIH SMIUPUKANIBIK JAJIEN a3 JIen alTTol. Anaijaa
KOHLCTILIMSIHBIH ~ HETI3r  HAesjapbl — TUIIIK KIPICTIH MaHbI3bl, ad(EKTUBTIK
(daxkTopiapAblH peJli, CaHaJlbl EpPEeXKEHl1 KaTTayAblH MIEKTEYJUIr — KEeHiHT1
seprreynepae aAe gonenaeHnmi. byrinme KpaimieH KOHIENIUACHI TUT  OKBITY
TEOPHUSICHIHBIH «KJIACCUKAChI» PETIHJIEC OapJbIK T IeIarorukachkl OOMBIHIIA KOFaphI
OKY OPBIHJIAPBIH]1a OKBITHLIAIBI.

Kpamien KOHIIEHIINUSICHIHBIH MEKTEN TOXKIpHUOeciHe BIKITAJIbI —
KOMMYHUKATUBTIK Ti1 OKbITY (CLT) omiCiHiH TCOPHSIBIK HETi3iH KaJbIITaCTHIPYHI.
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CLT OoiipiHma, Ti1 cabaFbIHBIH MaKcaThl — HAKThl KapbIM-KaTbIHAC JIaFJIbICHIH
JIaMBITY, TPaMMaTUKaHbI KaTTaTy eMec. byriHje AYHUEKY31HIH KOINTereH eyepiHie
— AKII, ¥nwpiOputanusi, ABctpanus, Kanonusi, OHTycTik Kopess — mekrenreri Tii
okbiTy CLT mnpunuuntepine HerizmenreH. KazakcTaHma ja COHFBI KbUIIapja
arpUIIIBIH TUTI OaFgapiiaMachkl KOMMYHHKATHUBTIK OarbITKa aywICThIphUTyaa. KU
TEXHOJIOTUSIAphl  OChl  AyBICBIMIBI JKbUIAMIATAThIH MAaHBI3Bl  Kypasl OoJIbII
TaObLIA/IbI.

Kparien KoHLIENIUSACHIHBIH O€C THIIOTE3achl ©3apa THIFbI3 OallIaHBICTHI KYiie
Kypaiael. Kipic rumore3achl TUINIK MaTEpPHANIbIH  CalachlH  aHBIKTAWIBL.
AddexTuBTiK Cy3ri THIOTE3achl OChl MaTepUajiblH MEHIepUly IIapTTapbIH
aHBIKTAWBl. MOHUTOpP THIOTE3achl TUIMIK AYPBICTHIKTHIH OaKblIaHy MEXaHW3MiH
cunaTtTaiapl. MeHrepy-yipeHy THUIIOTe3achl JKaIIbl TUI HWTEPYAiH €Ki KOJBIH
axplpaTaabl. TaOufu TOPTIN THUIIOTE3aChl MEHrepy KE3€HJEpIHIH PEeTTUIITH
cunattaiiipl. Ochl 0Oec TUIMOTE3aHBbIH JKUBIHTBIFBI TUT MEHIEpY/IH TOJBIK
TICUXOJIMHTBUCTUKAJIBIK CypETiH Oepei.

Kpamen koHuenmusicel OipHEIIe MaHBI3bI MEIArOTUKANBIK CajjlapFa aJblll
Keneai. bipiHiiieH, rpaMMaTHKaHbl TIKeJIeH OKBITY THIMIUIIT MIEKTEYl — TiJ HAKThI
naiiiagiany apKbUIbl MeHrepiieni. ExiHImaeH, oKyIIblFa MOJ ayTeHTUKAIBIK TULIIK
Kipic 6epy — cabaKThIH HET13T1 MakcaThl OOJIybl THIC. Y IIIHIIIICH, TICUXOJIOTHSIIBIK
Kayllci3, CTpecci3 OKy OpTachl — TUI MEHIepyliH anFblmapThl. TepTiHIIiAEH,
OKYyIIbIFa ceilieyre MaXOypiaeMey — Ol «JailblH OoJFaHAa» ©3JIrHEeH Cceuiei
Oacraiinbl. Ocbl npuHIMOTEP MeKTen TaxkipuoeciHe KM apKbUIbl ic )KY31HAE Ky3ere
aCBIPBUTYBI MYMKIH.

Kipic  ecunomesacer  owcone KU  mexnonocusnapvl:  Oatilanvlc  neH
MYMKIHOIKmep.

Kpamennin kipic TUmoTe3achl TUT MEHIEpYIiH HEri3ri MeXaHWU3MiH
cunartaiapl. OKymibl «i+1» geHrediHaeri MarbIHAIBI TUIIIK KIpiCTI KETKUTIKTI
MeJTIepe ajca, TUIl Oeiicana MeHrepel. JlocTypiii MEKTeNTiH €H YJIKEH Keaeprici
— OKYIIBIFa KETKUTIKTI MOJIIIIEP/IE camalibl, JCHrenre cail Kipic 6epy MyMKIHJITIHIH
mekreyuri. bip cabakra myraniMaig 25-30 oKymIbIFa JKeKe IeHrelre cait Mmatepuan
YCBIHYbI MYMKIH eMmec. CabakTaH ThIC yaKbITTa OKYIIIbI aFbUIIIBIH TUTIH ThIHIaMaca,
TLJI KIpICl TeK cabaK yaKbITBIMEH IIEKTEIE/I].

JKacaHIbl MHTEIJICKT TEXHOJIOTHSIAPHI KipiCc THIMOTE3aChIHBIH TaJlallTaphIH iC
KY3IHJIE Ky3ere achIpyAblH MYMKIHAITH amaabl. bipiHmiigeH, XXM oKyIIbIHBIH
JcHreiine caii marepuan ycoiHa anaabl. ChatGPT-ke «A2 neHreiiine caii auaior
*Ka3» HeMece «Bl nmeHreiine caif MOTIH ka3» Jien HycKayra Oosaabl. HoTmxecinme
OKYIIBI 70N ©3iHIH «i+1» nmeHreinmeri kipicti amaapl. JIoCTypii OKyJBIKTa OYKLI
CHIHBIN OipJiei JeHrewaeri MOTIHIAI OKUIbI — OipaK CBhIHBINTarbl OKYIIbLIAPIbIH
neHreinepi 6ip-0ipiHeH aiiTapibsikTait epekmeneneni. XKW 0y mocesneHi meme/i.

Exiaminen, XKW okymibira cabakTaH ThIC YaKbITTa Ja Kipic ajqyFa MYMKIHIIK
oepeni. Kpamien Teopusicel 00#BIHINIA, TiJI MEHI€pY TEK CBHIHBIN IITIHAC XYPMEHIl —
OJ1 TUIIIK OpTara KaHIa YakbIT yibipackanra OaiimanbicTbl. NOteboOKLM apkpuisi
OKYIIIBI OKYJIBIK MOTIHIH TOJKACTKa aiHaJIbIPBIN, METpOaa ThiHAal aigamsl. Quizlet
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apKbUIbl aybUIJAFbl OKYIIBI Ja IIapIIayChl3, ©3 KapKbIHbIMEH JIEKCUKAHbI ayJIuo
apKpLIbl MeHIrepeai. by «Tinaik Kipic yakeITein» (INput hours) exoyip yirraiTaab.

Ymiamnaed, KM ayTeHTUKaIbIK TULMIK KIpICTI MEKTeN OarjapiaMachlHa cai
xacalt ananpl. KpaiieH «MarbIHabI Kipicy NI aTalbl — SFHU OKYIIBI TEK €peKeHi
YUpeHy MakcaThIMEH €MeC, HaKThl Ma3MYH[bl TYCIHYy MaKCaTbIMEH ThIHIAYybl THIC.
ChatGPT apkpLiabl MyFajiiM OKYIIBUIAPABIH KbI3bIFYIIBUIBIKTAPbIHA Caii — MbICAJIbI, 8-
CBIHBIMN YIIiH reiimepiep Hemece K-pop Typalibl — aFbUIIIBIH TUTIHAET] AUAJIoT HEMece
MOTIH jkacarta anajsl. OKyIIbl OyJ1 MOTIHAI THIHAAFaHAa Ma3MYHFa Ha3ap ayJaapajbl,
TiAIK popmara eMec — Oy KpateHH1H «MaFbIHaJIbI Kipicy» NMPUHITUITIHE 19T COUKec.

Teprtinmigen, XKW kipiciH BU3yamabl, ayAuo kKoHE MOTIHAIK opMaTTa YChIHA
anagpl. Kpamen «comprehensible» (tycinikri) neren cesre epekmie MoH Oeperi —
KipiC TEK JIMHTBUCTHKAIBIK Ma3MYH apKbUIBl €MEC, KOHTEKCT, CypeT, TBIOBIC apKbLIBI
na TyCiHiKTi 00aybl MyMmKiH. NotebookLM monkacTbl WHTOHAIMSA MEH JBIOBICTHIK
CUTHAJIIap apKbLJIbl Ma3MYHJIbI TyCiHyre kemekrtecemi. Quizlet kapramarbl cyperrep
CO3JIIH MaFbIHACBIH TUIIK Kipicci3 ae aHbIK etemi. Ochunaiima KU «comprehensible
INput» yChIHYABIH OipHEIIe apHACHIH OIp/ICH Maii1aJaHa bl

becinminen, KW kipiciH OKyIIBIHBIH peakIUsAChiHA Kapaid OediMen amaibl.
AnantuBTi okbITY XKYyHenepi (Quizlet Al) oKyIIBIHBIH aJJIBIHFbI JKayanTapblH TaJaall,
KeJieci MaTepuanasl «i+1» mpuHIUIiHE cail yehiHaAbl. OKyIIbl Oip ce3aep/i OHaii
MEHrepce, Kyhe Kypaemnipey cesaepre erei. OKyibl Oip TycTa KMHAICA, )KYie coll
TYCThI HBIFAWTyFa OaFbITTalFaH TamnceipManap Oepemi. byn — Kpamennig «i+1»
NPUHIUIIH OipHEIIe peT AypbIcTal alxy MYMKIHAITIH O€peTiH «aJanTHUBTI KIpICH»
TOCLIIL.

KU kipic runoTe3achlH iCKe achlpyAa MYFalIIMHIH pedil e e3repei. bypbiH
MYFaJIIM KIPICTIH aJlFbI3 K631 00JIaTbIH — OJ aKmapaT OepeTiH, AUaior KYPri3eTiH,
MOTIH OKUTHIH. XKW Kipic apHanapblH YIFaUTKaHHAH KEH1H MYFaIIMHIH peill «Kipic
OepyIIiien» «KipicTi OarbITTaylIbIFa» aybicajbl. MyFamiMHIH MIHAETI — OKYIIbIFa
KaHgal KipicTi, Kamrad, Kaimaid amyasl Hyckay; JKM-meH anblHFaH —KipicTi
MeIarOrMKaIbIK MaKcaTKa OarbITTay; KipiCTiH CalachlH jkoHe «i+1» mpuHIUIiHE caif
eKeHIH Oakpuiay. byn aybsicy — gocTypi «cabak Oepyli» MYFaTliMHEH «OKY/IbI
*o0anayIibn MyFaJIiMre aybICy bl OU1aipes.

Kipic runmote3acel TypreicbiHaH JKM-HI maigaiaHyblH TaFbl Olp MaHBI3IbI
Tocim — «kipic xxunay» (input flooding). Byn Tocin GoiibiHIa OKyIIbIFa Oenrim Oip
rpaMMaTHKaJIbIK HEMECE JIEKCHKAJIbIK TYJIFa 0ap MoJl MOTiH Oepineai. OKyIIbl OCHI
TYJIFAHbI apHANBl OKBIMAM/IbI, TEK MOJI THIHJIAJIBIM HEMECE OKBIIIBIM apKbLIbI OeticaHa
meHrepeni. ChatGPT apkputel myranmim  «past perfect» KOHCTPYKIHSACHI MOJ
KOJIJIaHBLIFAH MOTIH HEMece aMajor jkacateinm, oKymbiFa NOteboOKLM apkbuisl
MOJIKACT PETiHIE THIHAATYBI MyMKiH. OKymibl «past perfect» epexxecin xarraManbl —
TEK MOJI THIHJAIBIM apKbIJIbl OHBI OelicaHa MEHTepe/ii.

Kipic runore3achlHblH Tarbl Oip MaHBI3OBI acmekTici — «Silent period» (yuci3
ke3eH). Kpamen OoiibIHINa, TS YUPEHYIIUIEp aaabIMEeH THIHAAMIbI, CO/IaH KeiliH FaHa
ceisielt OacTaiipl. MEKTeNTIH JOCTYPIIl Kyhecl OV IpUHIUNTI Oy3abl — OKYIIIbIFa
Oipnen cemneyre MmaxOypneral. KM TexHomorusmapsl «yHCI3 Ke3EHI1» ChIAIANIb:
okymibl angsiMed NotebookLM remece ChatGPT apkbuibl MOJT THIHIATBIM JKacaiIbl,
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KeliH e3iH maibiH cesinrenge ChatGPT-men auanor Oacraiigsl. byn — Kparen
NPHUHITUITIHE cali TAOUFU Tijl MCHIepYy KE3CHICPiH CaKTayIbIH MPAKTHKAJIBIK JKOJIBI.

Appexmusmik cysei eunomesacwl scane KU mexnonozusnapol.

AQGdEeKTUBTIK CY3Ti THIOTE3achl TUT MEHI€PYIiH IMCUXOJOTUSUIBIK IIapTTapbliH
cunartaiipl. Kpamen OotibiHiia, ad@@eKkTUBTIK Cy3ri yil (akTopra OaiaHBICTHI:
MOTHBAIIMS, ©31HE JEreH CEHIMAUIIK oHE alaHJaylIbUIbIK JeHreii. MoTHBalUsCH
KOFapbl, ©31HE CEHIMII, ajaHJaMalThlH OKYUIBIHBIH ad(EKTUBTIK CY3TiCl TOMEH
Oomaapl — OJ1 TULMIK KipICTI €pKiH «oTKi3eai». KepiciHie, MOTHBAIUACH TOMEH, 631HE
CEHIMCI3, ajaHAaylibl OKYIIBIHBIH a(@EeKTUBTIK CY3Ticl >KOFaphl OOMagbl — TUITIK
KIpiC «CY3TI€H» OTHeilni, MeHrepy JKypmeinai. byn rumote3aHslH MeKTeN
TOXKIpUOECIHE BIKMANBl — TMCUXOJOTHSIIBIK KAyilCl3 OKy OpTachl TUT MEHTEepyAiH
QJIFBIIIAPTHI.

Kazakcran mekrentepinie Tin cabapcizairi (language anxiety) — eH e3ekTi
Mocelnenepain Oipi. 3eprreynep OoMbIHINE, OKYMIbUIApAbIH 65-70%-b1 aFbUIIIBIH
TUTIHJIE coiieyre KOPKAThIHBIH MOUBIHIANUIbI. byl KOpKbIHBII adPEKTUBTIK CY3TiHI
JKOFapbllaTaZbl — OKYIIBl ThIHAAca Jila, OKbIca Jla MeEHrepmeini, cedebi
MICUXOJIOTUSIBIK ~ KeIepri TUIMIK  KIpICTI  «OnokTaiiab». JlocTypii  ChIHBINITA
MYFaJIIMHIH, CBHIHBIIITACTapJbIH aJlJIbIHAA KaTe jkacayJaH KOPKY — addeKTHUBTIK
CY3IiHI JKOFapbulaTaThlH Heri3ri cebemn. byn xarpaiina Kpamen OoiiblHIIA Ti
MEHIepY KYPMEUI1 — OKYLIbl «YHPEHY1» MYMKIH, O1paK «MEHTepMEnIi».

KacaH[pl MHTEIEKT TEXHOJOrusiapbl ap(EKTUBTIK CY3riHI TOMEHIETY/IH
TUIMAL KOJIbIH ychiHaAbl. JKM-MeH celneckeHJe OKYyIIbl CIIKIMHIH aJiJblH/a
ysuimaiiael — XKW kynmeiini, Tepic O0ara 6epmeiini, Tokrarnaiasl. Okymsr ChatGPT-
NeH CeWJIeCKeHae KaTe jacaca Ja, auanor jkaiaraca Oepemi. ELSA Speak-te
auThUIBIMBL ~ Oypbic  Oosica, Tuiatdhopma «Oypeicy jaen  Oaramainbl. by
TICUXOJIOTUSIIBIK KAYITICI3AIK OpTachl a@EeKTUBTIK CY3TiHI TOMEHIETEAl — OKYIIBI
«EpKIH» TUIIIK KipiCTI KaOBUTAANIbI, MEHTE€PY JKEIeTACH 1.

KU-niH addeKTUBTIK Cy3rire THTI3€TiH OH BIKMAJIbl Typajibl 3epTTEyiep e
O0ap. Kpriraii, Xamonusi »xxone OHTycTik Kopes wmekrenrtepinie Kypri3uirex
seprreynepae KM-meH ceinecy mpakTUKachl JKacaraH OKYIIBUIAPABIH — TUI
cabapci3firi JeHreii aWTapiblkTaii ToMeHaeredi ansikTanabl. Oxymbiiap KH-men
coliecyll «KaylIci3 KaTThIFy ajlaHbD) PETIH/E KaObULIaiIbl — OJlap HAKTHI alaMMEH
ceilniecriec OypbiH XXKU-ae karteirbin ceHIMAUTIK ananabl. byn XKU-HiH apdekTuBTiK
Cy3riHl TemeHzeTyneri pesiiH KpalieH Teopuschl apKbUIbl FBUIBIMU TYPFbIAAH
HEr13aeml.

KN wmMoTuBamusHBI apTTHIpyAa Ja MaHBI3ABI peil  aTkapansl. KpaiieH
OolibiHIIa, MoTHUBAaIUs aPQPEKTUBTIK CY3TiHIH  MaHbI3Ael  ¢akrtopsl. KU
mwiaTdopManapsl reMMuduKaims, Mnporpecc-0aKpliay, >KETICTIK Oenruiepl CHUSIKTHI
AIIEMEHTTEP apKbUIBl OKYIIBIHBIH MOTHBAIMSICHIH KOFAphl JCHTEHIE YCTalabl.
Quizlet-tin «Ti36ex» (Streak) xyiieci, Duolingo-ubiH «Taxipubde ymaite» (XP)
KyHecl — OChUIAPABIH OapIbIFhl OKYIIBIHBIH BIHTACHIH CHIPTKBI CTUMYJIAP APKBLIBI
Konmanpl. Anaiga KpaimmeH TypFbICBIHAH €H MaHbI3JAbl MOTHBAIMS — 1IIKI
MOTHBAIIMA, SIFHA OKYIIBIHBIH ©31H €PIKTI Ce31Hyl, Ma3MyHFa KbI3bIFybl. COHIBIKTaH
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KW apxpuibl OKYUIBIHBIH KbI3bIFYUIBUIBIFbIHA Call MaTepuan YChiHY — ah(EKTUBTIK
CY3TiHI TOMEHJACTY/IIH €H THIM/I1 KOJIbI.

KU-niH addexTuBTIK Cy3rire Tepic bIKHAIbl Ja MYMKIH €KEHIH aram oTy
kepek. Erep okymisl XKM-ni TancelpMaHbl OpbIHAATY YIIIH Naigananca — srHu KU
OKYIIIbI aThIHAH a3ca — OKYIIbl TUIAIK KIPICTI anMaiasl, MEHrepy kypMmenai. by
xarmgaiiga KW addexTuBTIK Cy3riHl A€, KIpICTI Je >KOIbl MYMKIH — OKYIIBI
TaIrChIPMaHbl «OPBIHAANB, Oipak emTeHe MeHrepMmesni. COHABIKTaH MYFaTIMHIH
MmingeTi — JXU-1i OKyIIBIHBIH OpHBIHA JKa3y YIIIH €MeC, OKYIIBIHBIH TUIIIK Kipic
aTybl MEH TICHXOJIOTHSUIBIK JaWbIHIBIFBIH KaMTaMachl3 €Ty YIIH MaigagaHy/Ibl
YUBIMIACTBIPY.

AddexTuBTIK CYy3ri runore3achl TYPFhICHIHAH MYFaTIMHIH POl € MaHBI3IbI.
KW addexTuBTiK CYy3riHI TOMEHACTYTE BIKIAT €TCE 1€, MYFaIIMHIH SMOITMOHAIIBIK
KOJIJaybIH ajMacTbipa anMaiibl. OKYIIBIHBIH MOTHBALMACHIH, CEHIMIUIITIH, TUI
YUpeHyre JIeTeH BIHTAChIH KaJlbIITACThIpyAa MYFaIIMHIH Tikened biknansl KU-nen
xorapbl. CoHnpikTan Kpamen npunmnumnine cail okpityga XKW MeH MyralliMHIH
BIHTBIMAKTACTBIFBI  MAHBI3JIBI: MYFaJIIM  OKYIIBIHBI AMOIIMOHAJIBIK TYPFbIIAH
nanbiaaanael, XK oFaH MCUXOJOTHSUTBIK KBICKIMCBI3 KaTTHIFY MYMKIHJIITIH Oepe/i.

KU-HiH adhPeKTUBTIK CYy3TiHI TOMEHAETYAE epeKIe TUIM/I1I OOJaThIH TaFrbl Oip
aCIeKTICl — JKeKeJeH1ipy MYMKIH/Ir. ChIHBINTA OKYIIbI O9piMeH Oipjiel Tarchipma
OopbIHAANbI, OopimeH Oipaeil Oaramananel. byn »karmail ad@exTUBTIK CY3TiHI
KOFappulaTagbl — OKYyWIbl «e3relepAcH Hamap» jgen  amagaauael. KU
miaThopManapelHIa OKYIIBl  JKaJFbI3, JKEKe IKaTThIFaAbl — OacKajapMeH
CAJIBICTBIPBUIMAMIBI, TEK 63 MPOrpeciMeH calbICThIpbuIansl. Quizlet-tiH keke
nporpec Oakpuiaybl, ChatGPT-TiH eke Jauajgorsl — OCBUIAPABIH  OapJIbIFbI
OKYIIIBIHBIH «09CEKENECTIK alaHAayIIbUTBIFBIH JKOSIBI.

AQQdeKTUBTIK Cy3ri TMNIoTe3achl MyFaliMJepre A€ MaHbI3bl MeJarorukaibiK
HYCKaymap Oepemi. bipiHn HYCKaylbIK: cabakTa OKYIIBIHBI aFbUIIIBIH TITIHAC
ceitieyre MoxOypjieMey — O JaiblH OoJjiFaHia e3idiriHeH ceiureimi. Exiammi
HYCKayJIbIK: aFbUIIIBIH TUNIHAE >KIOEpUIreH Karelepre ThIM Ce3IMTall PeaKilvs
’Kacamay — Kare jkacay TUI YHpeHymiH Taburu Oediri. YUIHIN HYCKayJbIK:
okymibIHBIH JKM-MeH Keke KaTThIFybIH OakbllayFa ajiMay — JKeKe KEHICTIK
ad(exTuBTIK Cy3riHl TOMeHaeTe . TopTIHII HYCKAYJIbIK: OKYIIBIHBIH ChiHbITITa JKU
aNIBIHAA JKaTTBIKKAH Ma3MYH/IbI YCHIHYBIHA MYMKIHIK O€py — aJiJIbIH ajia )KaTThIFy
CEHIMJIUTIKTI apTThIPA/IbI.

Monumop eunome3sacul sxcane KU mexnonozusnapoi.

MonuTtop rumore3achl TULMIK JYPBICTBIKTBI  OaKblIayAblH MEXaHU3MIH
cunattaiiapl. Kpamen OoO#bIHINIA, «MOHUTOP» — OKYIIBIHBIH CaHAJIbl «YHPEHY»
HoTwkecl. OKyIIbl COMIETeH i€ HEMeCe Ka3FaH/Ia MOHUTOP OHBIH TUIMIK HIBIFBICHIH
TeKcepirn, KaTrenepal Ty3eTeai. MOHUTOp THIMII KYMBIC JKacaybl YIIH YII IIapT
KaXKET. YaKbIT KETKUIIKTI 001ybl (KbUIIaM Ceisiey Ke3iHJIe MOHUTOP >KYMBIC *kKaca
anMaiapl), TUIMIK epexeHl Oimy JKOHe TUIMIK JYPBICTBIKKA Hazap ayjaapy.
MoHUTOPBIH MIaMaJaH THIC OENICEH/l JKYMBIC Kacaybl — ceiyiecydl OasyiaTaTblH
HEMEeCEe TOKTATaThIH «TOKbIPAYFa) aJIbIN KeJe/Il.
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KU texHonorusiapbl MOHUTOP THUIIOTE3aChl TYPFBICHIHAH KapacThIPbLIFaHIa
eKi Typai pen arkapazibl. bipinmmn pen — ceIpTkel MoHuTop. ChatGPT nHemece
Grammarly oxkyIibIHBIH jKa30achIHAarbl KaTeJdepAi aHbIKTal, Ty3eTemi. by —
«vonutop» Gyukuuscein KW-re Oepy. Kpaiien Teopuscsl TyYprbICbIHAH Oyl
TOCUIJIIH apTHIKIMIBUIBIFEI MEH KEeMIIUTIrT 0ap. APTBIKIIBUIBIFBI — OKYIIBI Ka3y
OapbICBIHJIaFbl TYPBICTHIKKA Ha3ap ayJapblll, «YWpEHY» HaF[bIChIH HbIFATabI.
Kewmmrisniri — erep okymist J)KM-re TeiM Toyemnai 6osica, ©31HIIK MOHATOP JaMbIMAMIbI,
arau JKU jxokTa TUIAIK AYPBHICTHIKTH OaKbLIail amManbl.

Exinami pen — morutop AameITymibl. JKM OKyIIBIHBIH MOHHTOPBIH JTaMbITYFa,
SAFHU OHBIH O©31HJIIK TULIIK OaKpUIay AaFAbICHIH KETULAIPYTe Mai1adaHbuTybl MYMKIH.
Mpicanel, ChatGPT oKymIbIHBIH KaTellepiH Tikenel Ty3eTnei, «Ochl coiiieMe KaTe
O0ap, Tam» gen cypaiael. Hemece «Ocbhl ceinemai AyphIcTanm KadTa Xka3» e
Tancbipma Oepeni. bysn Tocidl OKYIIBIHBIH MOHUTOP MEXaHU3MIH OeJceHIipenl —
OKYIIIBI €PEeXKEHI 13/1eM, KOJIAHBII, TULAIK JYPHICTHIKTHI 631 Tekcepeni. by — Kparen
TEOPUSICHI TYPFBICHIHAH JYPBIC TACIL.

Monutop runore3acsl KW-ma1 nadgananyasiH Oip MaHBI3BI IEKTEYIH €
aHbIKTaapl. Kpamen OoiibIHIIIA, MOHUTOP IIaMadaH ThIC OenceHai Oojca — TULMIK
eHiMAUTIK ToMmeHnaewal. XU-ai mypeicrayra, Tekcepyre ImiaMajaH ThIC MaiiagaHy
OKYIIIBIHBIH MOHUTOpP MEXaHH3MIH ThIM OeJICeHIipyl MyMKiH. HoTukeciHie OKyIIIbI
ChatGPT-nen ceitneckenae ae JXKU-miH <«JIypeicTayblH» KYTIN, €pKiH CoWseH
anmaiael. Conapikran MyFaimiM KM-mi TUIIIK AYPBICTBIKTaH repi Ma3MyHFa Hazap
aylapaTtblH TanchlpMaliapia TNaiganaHybl THIC — OyJ MOHUTOP MEXaHU3MIH
«0OCAHCHITAIBDY.

Monutop runoresacel TyprbicbiHaH JKW-a1 maligananyJplH MOpPaKTHKAIBIK
YCBIHBICBI: MYFaJiM OKYIIBUIAPFa <«JIYPBICTHIK JeHreii» (accuracy focus) wmen
«kpinamaeik  geHreri» (fluency focus) tamceipmanapeiH axeipata Oepyi THIC.
JlypeIcTHIK neHreiingeri TtarceipManapaa KU-HiH kepi OalJlaHBICHI MaHBI3IbI —
OKYIIIbI €PeKEeH1 KOJJIaHAaJbl, MOHUTOP OCJICEHIl >XKYMBIC »acanbl. JKbLIgamMiabIK
neHreuingeri tanceipmanapaa XKW Tek auanor cepikTeci peTiHe )KYMbIC jKacaabl —
OKYIIIbI KBIJIZaM, €pKiH Ceisiel i, MOHUTOp «OocaHcuabl». byn TeHrepim Kparen
TEOPUSIChIHA Call TIJT MEHT€pPY/IiH IaMyblH KAMTaMachI3 €Te/Il.

MOHUTOP MEXaHU3MIH JaMBITYJIBIH Tarbl Oip THiMII Taciii — «Self-correction»
(e3iH-031 TYy3ery) crparerusicel. ChatGPT oKyIIBIHBIH KaTelepiH TiKelleH Ty3eTIieH,
«Ocbnl ceiliemze kKare Oap, Tam» Hemece «l'paMMaTHUKalIbIK TYPFBIIaH OChI CoillieM
nypeic ma?» nen cypaiiapl. OKyIbl 031 KaTeHi 13Aeial, Ty3eteai. by Tocit MOHUTOP
MEXaHM3MIH O€JICeH/II JaMbITaJbl — OKYIIbl €peXeHl MacCHUBTI KaObLlIamaiipl,
oencenal 13aeiai. 3epTTeysiep KOpCceTKeHAeH, 031H-031 TY3€Ty CTPATETHUACHl MYFaliM
HeMece KU Tikeneil Ty3eTKeHre KaparaH/Ja aHAaFrypJibIM Y3aK Mep3iMl MEHIepLIyiH
KaMTaMachI3 €TE/l.

MonuTtop rumore3ackl MeH TaOWFu TOPTINI THUIIOTE3aChIHBIH OaiIaHBICH Ja
MEKTen ToxipubeciHne MaHbI3Abl. TaOWFu TOPTIN TUIOTE3achl  OOWMBIHINA,
rpaMMaTHKaJIBIK TyJFaigap Oenrim  Olp TopTimmeH MeHrepiieni. MyraliMHIH
cabakTarpl TpaMMaTHKa peTIMEH Oyl Taburu TOPTIN coiikec kenmeyi mMymkiH. KU
TEXHOJIOTHSIIAPHI APKBUTBI OKYIIIBI TPaMMATUKAIIBIK TYJIFAIApAbl MOJI THUIIBIK KIpic
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apKpLIbl — Taburu ToprimmeH — MeHrepeai. ChatGPT muanoreinma, NotebookLM
MOJKACThIHIA KE3JCCCTIH I'paMMATHKAJBIK TYJIFalap OKYIIbI OKYJBIKTa «JIaibIH
OoJIMacTaH» J1a MEHIepijie 0acTaipl.

Meneepy-Yipeny  ecunomesacet  mypaviceinan — JKH-0i  naiidanamyowiy
neodazo2uKaiblk YCmaHblMOapbl.

Menrepy-Y#ipeHy rumore3acbl MEKTEN AaFbUIIIBIH TiJli OKBITYbIHA TiKEIeH
NeAaroruKanblK bIKMAM TUT13edi. by rumoresara colikec, MEKTENTE aFbUILIBIH TiTIH
OKBITY/IBIH HET13T1 MaKcaThl «YHPEHYICH» «MEHrepyre» Kapai *KbUDKYy OOIybI THIC.
JlocTypii TpaMMaTHKa-ayapMa dJici «yHpeHyre» OaFbITTalfaH — OKYIIbI epekeHi
xarraiinbl. KommyHnukatusTik Tit okpiTy (CLT) «MeHrepyre» OarbITTaliFaH — OKYIIIbI
TUIAI HAKTHI KapbIM-KaTbiHacTa mainmanaHanel. KW texHomormsmaper CLT
MPUHIUIOTEPIH 1C JKY31H/IE )KY3€re achlpy/IbIH KaHa MYMKIH/IT1H alliajbl.

KU-n1 «meHrepyre» OarbpITTaliFaH TarchlpMaiapiaa maijnanany — Kpaiien
npuniunie caid. ChatGPT-nen arpUIIbIH TUTIHAE auayior xyprizy, NotebookLM
NOJIKACThIH ThIHAAY, QUuizlet apkpuTbl co3lep/i KOHTEKCTTe MEHIepPY — OCBUIAP/IbIH
OapIBIFBl «MEHTepYy» YIepiciH Koiganasl. OKyIIbl epekeH] 13AeMeil, TNl HaKThI
naiijiaJjlany MakcaTbIMEH ThIHIAWIbl HeMece ceieini. byn — Kpamen teopuscel
OOWMBIHIIIA TUIM/II TUT MEHTepPY TOCIII.

KU-n1 «yilpenyre» OarbpITTajiFaH TallChlpMaliap/a Ja Naijaianyra Oojaibl —
Oipak OyJI TarcelpMaiap «MEHrepyMeHn» yitecimai 6omysl taic. Meicanbr, ChatGPT
IrpaMMaTHKaJIbIK €pexeHl TyciHaipenal (YHpeHy), coaaH KEHIH OKYIIbI COJI €pPeKEeHl
ChatGPT-nen mwmanorra maiinanananel (MeHrepy). Quizlet cesmikti ayanomen
XKattaiael (YHpeHy), cofaH KeiiH okymbl coi cesnaepai NotebookLM monkacteiHan
ectin TaHbn (MeHrepy), ChatGPT-nen nuanorma xonmmaHamsl (MeHrepy). Ocbl yiir
CaThUIbI JXXYHe «YHpeHy» MeH «MmeHrepyai» Kpaien Teopuscbina cail yilsiecTipesa.

Memnrepy-Yiipeny runore3acsl TyprbicbiHaH JKU-H1 «Tanceipma OpbIHAAYIIBDY
perinae maimanany — KpameH npunHnumide kKawmiel. Erep okymbr ChatGPT-ke

IIBIFApMa  JKa3Jplpca HEMECe TalChpMaHbl OpBIHAATCA — Oy «YHpEeHIm» Te,
«MeHrepim» Te kKaTKaH koK. by xarnaiina KM oKymbIHBIH TUIIIK JaMybIHA KeJIepri
kentipeni. CoHaplkTaH MyfFamiMHIH MiHaeti — JKHW-m1  «MeHrepy» yaepiciH

KOJIANTBIH TOCUIICPMEH Mai1ajaHy/ 1kl YUBIMIACTBIPY .

MeHrepy-yiipeHy alblpMallbUIBIFBl TYPFBICBIHAH MYFAIIMIEPTe MaHbI3/Ibl
MPAKTUKAIBIK YCBIHBIC: cabakTarbl TancbipmanapasiH 70%-b1 «meHrepyre», 30%-b1
«yHpeHyre» OarbITTalybl THIC. «MeHrepyre» OarbITTalFaH TarchlpMajap/ia OKYIIbI
epekeHl oWjlaMacTaH, Ma3MyHFa Hazap ayjapa OTBIPBIN TUIAI IMaigaaHaibl.
«YilpeHyre» OarbITTalfaH TalChlpMajapia TIpaMMaTHKa, JIeKCUKa, (OHETUKA
epexxenepl canansl MeHrepuieai. JKW ocel ekl TanceipmMa TYpiHIE 1€ THUIMII
naijanaHbLUTybl MyMKIH — O1paK naiijajiany Tocull epeKIleneHel.

Kpawen ronyenyusaceina wnecizoencen JKH-0i natioananyowviy adicmemenix
Jcytieci.

Kpamen koHnenmuscelHbIH Oec rtumore3achkin KW  TexHoorusiapbIMeH
OallIaHBICTBIPA OTBIPHIT, MEKTEN TIKIPUOECIHE apHANFaH OJICTEMENIK KYHEeHI
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ychiHyFa 0omanel. by xkyie 6ec ke3eHHeH Typanbl: Kipic — MonuTop — MHTerpanus
— Toxipube — Addexr.

Kipic ke3eninae (Input) myramiMHIH MIHAETI — OKyIIbIFa «i+1» AeHrerinmaeri
MOJI, MaFbIHaJbl TULMIK Kipic yceiny. XM wmynma NotebookLM moakacrrapsr,
ChatGPT apkpuasl skacanran ayauo MoaTiHzmep, Quizlet ayawmo kxam-kapramapsl
TYpiHJE KbI3MET eTel. MaHbI3/Abl MPUHITUIL: KIPIC OKYIIBIHBIH JICHTeiiHe cail O0JyHI,
Ma3MYHBI MaFbIHAJIBI O0TYbI, ayTEHTUKAIBIK HEMECE ayTEHTUKAIBIKKA KAKBIH OOJTYBI
tric. Myramim ChatGPT apkbutbl OKyIIBIIApIbIH KBI3BIFYIIBIIBIKTAPbIHA Cald TIIIK
Kkipic >kacatbin, NotebookLM apkeutet aymora aiHaIIBIpa anabl.

Monutop keseningae (Monitor) okymber Kpamen teopusiceiHa cail TULIK
JIYPBICTHIKKA Ha3zap ayjapa OTBIphIT kaTTbiFajabl. ChatGPT rpaMMaTukaibiK Kepi
Oaitmanpic  Oepeni, OipaKk MyFaliM OKYIIBIHBI ©31HIIK MOHHUTOpP JaMBITyFa
OarpITTalael. «OcChl KayanTapeiMaa kate 0ap, MeH ChatGPT-ten emec, e3iM Taysbin
JYPBICTABIH» JIETE€H YCTaHbIM. bys ke3eHie >kaz0aia TarchipMaiap MaHbBI3IbI —
OKYIIIBI 5ka3y 0apbhIChIHIa MOHUTOP MEXaHU3MIH OeJICEHAIpE/I.

Wuterpamus  ke3eHinge (Integration) okymisl  «ydpeHTreH» MaTepHabl
«MeHrepyre» uHrerpanusiaiael.  ChatGPT  apkbuibl  kKaHa  JIEKCHKAa  MEH
rpaMMaTHKaHbl HAKThl JUajorTa mainanaHazel. byia Ke3eHIle pesIiK OUbIH,
TaKbIPBINTHIK ~ JHUANOT, TiKip-caiibic  dopmarTapbl THIMIL. OKyIibl — epexeHi
oilllaMacTaH, aBTOMATThl TYpAE CeMiell OacTtaybl — HWHTErPALMSIHBIH TaOBICTHI
OOJIFaHBIHBIH OEJriICi.

ToxiprOe Ke3eHIHJIe OKYLIbl KETKUIIKTI MeJepAe TUIAIK MPaKTHUKa ajajbl.
Kparten teopusicel OoibIHIIA, TULMIK Kipic MoJ OoJica Ja, TUIIIK mbiFsic (OUtput) ma
0oayel tric. ChatGPT-nen muanor, NotebookKLM moakacTelH ThIHIAN TaJKbLIAY,
Quizlet-tre kaTTBIFy — OCBUIAPABIH OApJIBIFBI TULMIK TOXKIpHOeHi OaibITansl. by
KE3€HJE MYFaJIIMHIH PoJll — TUIAIK TOKIpUOEHIH camachlH OaKpliay, OKYIIbLIapIbIH
mporpecid O0akpLIamn, IeHreline cail Tarceipmaiap oepy.

Addexr keseHiHae ad@PEKTUBTIK CY3TiHI TOMEHAETY  MaKCaThIHJIA
MICUXOJIOTUSIIBIK  KAyllci3 opTa KaubInTacThipbuiafbl. JKM-MeH jKeke >KaTThIFy,
MYFAJIIMHIH BIHTAJIAHJBIPYBI, OKYIIBIHBIH TMPOTPECIH MOMBIHIAY — OCBUIAPIBIH
Oapnbirbl ad(EKTUBTIK CY3TiHl TeMmeHuaerenl. MyfamiMm okymibiHbl JKU-MeH >keke
KATTBIFYJIaH CBHIHBINTBIK JKATThIFyFa JadbiHgaiael — XKW anabiH ama CceHIMAUTIK
KAJIBINTACTBIPATBIH «KATTBIFY aJlaHbI» PETIHAC KbI3MET CTE/Ii.

Ocpl 6ec Ke3eHHIH ChIHBIN TIKIPUOECIHAET1 KY3€re aChIPbLIYbl: MYFaliM anTa
cailblH Olp TaKbIpblll OOWBIHIIA OCHl KE3CHJAEPJl >Kocmapiaiibl. Mbicalsl,
«Kopmaran opra» TakpIpblObl OolibiHINA: ayicenOi (kipic) — ChatGPT apkbuisl
xacanradn A2/B1 geHreifinmeri MoTIH/II ThIHJAAY; COPCEHO1 (MOHUTOP + MHTErparus)
— COJI TakKbIpbIIKAa cali rpaMMaTHKajbIK >karTeiry, ChatGPT-men pesmik auasor;
xyma (toxipube + apdext) — ChatGPT-nien epkiH auMaior, OKYIIBIHBIH MPOTPECiH
Manakray. Ocebunaiiimma Oy xyiie Kpamien teopusickl MeH MeKTen cadak KecTeciH
MPaKTUKAIBIK TYPFbIIA OIpiKTIpe/Ii.

203



Science and innovation: news, problems and achievements

Kpawen ronyenyuscer asaceinoa JKHU-0i mexmenme  nauoananyowly
NPAKMUKAIbIK YCLIHbICIAPbI.

Kpamen xonueniusicel MeH KM TeXHOJIOTUSIIAPBIHBIH CUHTE31HE HET13/eNIreH
NPAKTUKAJBIK ~ YChIHBICTApAbl OipHelie JeHreine ycblHyra Oonanbl:  cabak
JIeHre1H e, YH TarchIpMachl JICHTeHiHIE KoHEe OKY *KbUIbI JCHICHIHIC.

Cabak nenreiiigae myramim KpamieHn npuHuunTepine cail cabak »ocmapiiaybl
tric. CabakThiH OachlHIa «Kipic» Ke3eHi 0oiybl Twic: myraimiMm ChatGPT memece
NotebookLM apkputel skacanraH ayauo MOTIHII OWHATAJbI, OKYIIBUIAD THIHIAMIBL.
byn kipic addekTuBTiK CY3riHI «0OCaHCHITaabl» — OKYIIBl TUIAIH BIPFaFblHa,
WHTOHAIMSChIHA «OaThIpblIaabl»y. (CabaKThIH OpTAchIHIA «WHTETPANMs» Ke3eHI
Oouysl THiC: OKymbUTap ThiHAaraH Ma3myHIbsl ChatGPT apkbeuter Hemece 6ip-OipiMeH
arpUINIBIH  TUTIHAE TauKbpUiakael. (Ca0aKThlH COHBIHIAA «MOHHUTOP»  KE3€HI:
IPaMMAaTHKAJIBIK HEMECE JICKCUKAIIBIK TAIIChIPMa apKbLUTBl «YUPEHY» HBIFAUTHIIA b

Yii tanceipmacel neHreiinge XKW Kpamen npuHmuntepiHe cail «MEKTENTEH
TBIC TUIAIK OpTa» KaublmTacTeipaabl. OKyinbira anta caibia NotebookLM moakacTei
teiHaay (kipic), ChatGPT-men numanor xyprizy (MeHrepy npaktukacel), Quizlet
apKbUIbI JIEKCHKA KAaTThIFy (YHpeHy) TarchipMasiapel Oepineai. byn yin tamceipma
Kpamennin «yipeHy-MeHrepy» THUIIOTe3achlHA cail TUT JaMybIHBIH OapiibiK
aCHeKTUIepiH KaMTHIIbl. MaHbI3Abl MPUHIUI: Y TarceipMachkl «opbiHaayibl K
emec, «oKatThIry cepikreci JKW» npunuunine cait 601ysl THIC.

OKy KbUIbI ICHTeHIHAE MYFaliM OKYIIbUIAPALIH TUIMIK JeHrewiH XK apKbuibl
Oakputaii  amagel. Quizlet wHotmwkenepi, ChatGPT mmamor TpaHckpumrepi,
NotebookLM TeIHImameiM ecentepi — OCBUIAPIBIH OapJIbIFbl  OKYIIBIHBIH —«i+1»
JEHIeiH aHbIKTayFa MYMKIHIIK Oepeni. KpaileH Teopusicbl TYPFBICHIHAH OKY
KBIIBIHBIH MaKCaThl — OKYIIBIHBI KE3CHIIK «I» JCHIeHiHEH JKOFaphl «I» JCeHreiiHe
KbUDKBITY. KW OyJ1 )KBUDKYIBI IEPEKTEPMEH OaKblIayFa MYMKIHIIK Oepei.

MyraniMaepre apHajdfaH apHaiibl  YChIHbICTap: OipinmiigeH, Kpamen
TEOPHSICBIH OKBIN, OHBIH TpuHIUNTEpiH JXW KOHTEKCiHIEe TYCiHY; EKIHIIIJEH,
cabakTeiH KeM JereHne 30%-bIH «Kipic» KE3€HIHE — TBHIHJAJIBIM MEH OKBUIBIMFA —
0eny; yurnmigeH, ChatGPT-1i «ranceipMa OpbIHIAYIIBD PETIHIAC €MeC, «Comecy
CepiKTecl» peTiHAe YHUBIMIACTHIPY; TOPTiHIIACH, ad()EKTUBTIK CY3TiHI TOMEHJIETY
yIIiH oKymbapasl amapiMeH JKM-meH jkeke >KaTTBIKTHIPBIN, KEWIH CHIHBITITA
coleTTIpy; OCCIHIIIACH, KYHPEHY» MEH «MEHIrepyii» O0ip cabakTa TEHECTIpY.

Oxyuisiapra apHainfal yceiabicTap: JKW-a1 TanceipMa opbIHAATY YUIIH €MeC,
TIJT JKATTBIFY cepikreci perinae nainanany; ChatGPT-nen kyH caitbia 10-15 MunyT
arpUTIIBIH TUTIHAC coiiecy; NotebookLM nemece YouTube apkbuibl aFbLIIIBIH TiTIH
THIHJIAy YaKbITBIH apTThipy; Quizlet apkpuibl »kaHa JIEKCHKaHBI ayaHO apKbLIbI
MeHrepy; JKH-neH «iypbIc xKayanTehy eMec, «IYPbhIC CYPaKTh cypay.

Mekren aeHreinzaeri ycoiHbictap: myranimaepre Kpamen reopusicel Mmen KU
TEXHOJIOTHSUIAPBIH OIPIKTIPETIH apHalbl KociOM gamMy ceMUuHapiaphl YUBIMIACTHIPY;
oKy Oarmapiamaceina KM apKeuibl TIAIK Kipic Oepy/il pecMu eHIipy; aTa-aHaJIap/Ibl
KU-ni yiiae «TUIMIK opTa» KaJBIITACTRIPY YIINIH MaigallanyFa bIHTATAHABIPY. OCHI
YCBHIHBICTAP/IBIH KUBIHTHIFBI KpallleH mpuHIUNTEePIH MEKTENTIH OapJbIK JeHreHiHIe
’KY3€re achIpy/Ibl MYMKIH €Te/Ii.
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Kopvimwvinooi.

CruBen KpaileHHIH TII MEHrepy KOHILCMIMACHI AacaHAbl HWHTEIEKT
TEXHOJIOTHSUIAPBIH MEKTENTE arbUIIIBIH TUIIH OKBITYAa MalJalaHyJblH TEOPHUSIIBIK
HETi31H KajJbINTacThipajbl. KOHUENIUAHBIH Oec TUIMoTe3achl — MEHrepy-YHupeHy,
MOHUTOpP, TaOWFU TOpTim, Kipic koHe addekTuBTiK cy3ri — XKU-a1 trimal
naiananybiH MeJaroruKaJIbIK KpUTEpUIiIepl pETiHAEC KbI3MET eTe/Il.

Kipic rumote3acel TypreichiHaH KW okymeira «i+1» neHredinmeri Mo,
MarblHAIbI, AYTEHTHKANBIK TIUIIK KIPIC YCBIHYIBIH €H THIMAL >KOJIbI OOJIBIM
taObiIanbl. NotebookLM moakactraper, ChatGPT apkpuiel jkacairaH —ayauo
moTiHmep, Quizlet ayamo >kam-kapramapbl — OCBUIApPABIH OapibiFbl KpamieHHIH
«comprehensible input» npuanMIiH icke acbipaabl. AQPEKTHBTIK CY3Ti THIIOTE3aChI
TypreicbiHaH KM TMCHXONOTHSUIBIK Kayilci3 JKaTThIFy OPTAaChlH KaMTaMachl3 €Te
OTBIPBIT, OKYIIBIHBIH Tl cabapcizmirin aszadrtaabl. ChatGPT-men muamor Tin
MEHIepY/IH €H MaHbI3bl MCUXOJOTUMIIBIK KEIEPriCiH — KaTelecyleH KOPKYIbl —
KOSITIBI.

Monutop runore3acsl TyprbicbiHaH JKM-HI «CBIPTKBI MOHHTODP» pETIHJE
naiiianany THIM/II, O1paK OKYIIBIHBIH ©31HJIIK MOHUTOP MEXaHHU3MI JI¢ JaMbITBLIYbI
tuic. MeHrepy-yipeny runore3acsl JXUM-mi «TamcelpMa OpBIHAAYIIB» PETIHIE
nmaiiaJaHnyJelH TIJ1 MEHrepyre 3usH THUTI3eTiHIH eckeprenl — KW «wmeHrepy»
YAEPICIH KOJIJAUTBIH, KYUPEHYAD» aIMaCThIPMAUTBIH TOCIIMEH MailJaJlaHbUTY bl THIC.

Korappina yceiHbFaH Oyn  xkyileci — Kipic, Monutop, WuTerpanus,
Toxipude, Addexr — Kpamen xonuenmusicel MeH KW TeXHOJIOTUsIIAPBIHBIH
CUHTE31H MEKTEN TKIpUOECIHE EHJIPYAIH MPAKTHKAIBIK JKOJJAPbIH HAKTHhI
oenrueiini. byn xyiie myramimaepre KU-ai Tek TEXHONOTHUSIIBIK JKaHAIBIK PETIHIE
eMecC, TUT MEHTepY/IH FbUIBIMH NPUHIMOTEPIHE HETI3EITeH NeAarorukaiblK Kypail
peTiHe naiiiananyra MyMKIHAIK Oepel.

bonamakrarel  3eprreynep Kpamen konnenmuscel  asceiHga  KU-mi
MaiiaJaHnyblH HAKTBl MEKTEN TXKIPUOCSCIHIAEr THIMIUIINIH SKCIEPUMEHTTIK
3epTTeyre OarpITTanybl THiC. Ka3zakcTaH MEKTENTEPIHIH €PEKIIETITIH €CKepe OTHIPHIM
— TiI cabapcCi3airiHiH )KOFaphl ACHICH1, ayTEHTUKAJIBIK TUIIIK OPTaHBIH IICKTCYJILIIT,
WHTEpPHET HMH(PPaKYPBUIBIMBIHBIH TEHCI3AIN — KpalleH TpUHIMOTEPIH KEPriiKTi
KOHTEKCTKE OCHIMICHTIH 3epTTeyJiep aca MaHbI3/Ibl.

Kpamien teopusicel MeH XKW TeXHOIOTUSITAPBIHBIH CUHTE31 — TEK aKaJIeMUSITBIK
MaceJie €MeC, MEKTEI TIKIPUOECIHE TIKEeNeW BIKMald €TeTiH MPAKTHKAJIBbIK MAcele.
XU-ni Kpatien npyuHIMOTEpiHe cail NaiiganaHaThIH MyFalIMIEp MEH OKYIIbLIap Tl
MEHrepyAiH TaOufu yAepiciH KbuimampaaTa anaabl. An KM-mi TeopusuiblK HErisci3
naifjiajjany — TUIMCI3 HEMece 3USHAbl HOTHKEre ajibin Kemyl MyMKiH. COHIBIKTaH
Kpamen teopusiceia 611y — XKU-a1 Ti1 OKpITYa THIMAI TalJaNaHyIbIH aJfbIIIapThl.
Kpamen Tteopuscet men JXXHW TexHonorusuapeiHblH —yitnecimi — Ka3zakcran
MEKTENTEePIHIET] aFbUIIIBIH TUNIH OKBITYIBIH >KaHA TMapaJUrMAChIHBIH TEOPHUSIIBIK
iprerachl 60Ja aajbl.
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FTAMP 14.35.09

HKACAHAbI UHTENEKTIHI XXOfAPfblI
CbIHbINTAPAOAfbl MATEMATUKA CABAFbIHAA
KO/NAAHbBINY 9 4ICTEMECI

K. Hypaan

Kopxvim Ama amuvinoasewl Kvizvinopoa ynusepcumemi, Kvizvliopoa K.

byn Makamama  JkacaHIbl ~ MHTEUIEKT  TEXHOJOTHSJIAPBIH  JKOFapbl
CHIHBINITAp/IaFbl MaTeMaTHKa calaFblHAa KOJJAHYIBIH OJICTEMENIK HeTri3aepi
KapacTeipbutanbl. Kazipri OimiMm Oepy xkyileciHae HUGPIbIK KypaaaapJsl THIMII
naiijiajilany OKYIIbUTAPJIbIH TaHBIMJIBIK OCJICEHMIUIINH apTTHIPBIN, >KEKe OuIM aiy
TPAaCKTOPHSACHIH  KaJBINTACTBIPYFa MYMKIHIIK Oepenl. Makanana skacaHbl
MHTEJUIEKTIHIH OKBITY VIEpICIHAErl peill, OHbl KOJJAHYABIH THIMJII 9ICTEpI,
MIPaKTUKAIBIK €CETNITep MEH HAKThI MbIcasiaap TaigaHaasl. COHBIMEH KaTap, MEeTeIiK
TXKIpUOENep MEH FaJIbIMAAP/IbIH MIKipiepl Heri3iHAe Al TEXHONOrUsIapbIHbIH O111M
camachlHa 9cepi capanTaiabl.

Tyiiin ce30ep: XKacaHIbl WHTEJUIEKT, MaTEMaTHKa, OKBITY OJIICTEMECI,
U pIiblK 6iiM, okyisl, STEM, Mmonensaey.

Kazipri Oumim Oepy xkyieciHae MHUPIBIK TEXHOJOTHSUIAPABIH KaPKBIH]IbI
JaMybl OKBITY YJIEpiCiHEe jkaHa TajanTtap Koublm OTbIp. COHBIH IMIIHJE >XacaHIbI
unteiuiekt (Al) TexHonorusmapel OuTiM Oepy canachlHAa KEHIHEH KOJIaHBLIBII,
OKBITY 9MIICTEMECIHIH Ma3MYHBIH >KaHApPTyFa bIKOAN €TyJe. Ocipece MaTeMaTHKa
MIOHIH OKBITY OapbIChIHAA >KAacaHJbl HWHTEJUIEKTIHI KOJJaHy OKYIIbLIApIbIH
JIOTUKAJIBIK OMJayblH KaOlJIeTiH, COHJal-aK, ©31H]IIK KYMBIC JaFbUIapbIH JaMbITYFa
MYMKIH/JIIK Oepei.

JKanmel skacaHIbl HMHTEIUIEKT — VJIKEH KoeJIEeMAETT MOIIMETTepal Taijgan
OTBIPBIT, aJlaM OPEKETIHE YKcac IIemiM KaObuigaid anaThiH Kyie. bimim Oepy
canmaceinga Al OKymIBIHBIH OUTIM JCHTCWIH aHBIKTAll, OFaH COWKEC TarchlpMaap
ycbiHaae! [1, 250.].

ConbIMeH Karap, JKacaHAbl WHTEIUICKTIHIH OutiM Oepy KyleciHmeri
MaHBI3JIBUIBIFBl MEMJICKETTIK JICHTeHe 7€ KOJFa albIHBI >Katbip. [Ipe3uaeHT
KaceiM-Komapt TokaeB o3 xonmaynapblHaa, pecMy OasHaamMalapblHAa >KaCcaHIIbI
WHTEJUICKTIHI JaMbITy Ka3ipri 3aMaHHBIH OacThl OAFbITTApBIHBIH Oipi €KEHIH aTtar
oTTi. Memieker OacuibiChl HMUGPIBIK TEXHOJOTHUIIAP/IbI, COHBIH IIIHJE »aCaH]IbI
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MHTEJUIEKTIHI OI1iM Oepy JKyHeciHe eHTi3y apKbUIbl eJAIH HWHTEJUICKTYaJIbIK
OJICYETIH apTThIPY KKETTIT1H OipHeIIe peT KoTep/Il.

FoumbiMu  3epTTeyiiep KacaHAbl MHTEIUICKTIHI KOJJAaHYy OKYIIbLIApIbIH
MaTEMaTUKAJIBIK CayaTThUIBIFBIH apTTHIPHIN, OKY MOTHBAIUSACHIH KYIICHTETIHAITIH
aiitanabpl. Mplicanbl, XalbIKapaiblK 3epTTeyJieple >KacaHIbl HWHTEJEKTIHI cabak
OapbIChIH/Ia KOJIJIaHFaH CHIHBINTAapJa OKYILIbUIAPABIH YJrepiMi JOCTYPJl OKBITyFa
KaparaHJa >Xorapbl OojFaHbl aHbIKTamFaH [2, 41 6.]. CoHblMeH Katap, KeuoOip
3epTTeyJepae KacaHIbl MHTEIUICKT KOJIJAHBUIFAH JKaFjaia OKYIIbUIAPJbIH ecem
mibIFapy asairi MeH sxeurmamabirsl 20—30%-Fa apTkanbl kepceetinreH [3, 18 0.].

bynan Oenek, >kacaHIbl MHTEIUICKT OKY YACPICIHIE >Keaen Kepi OailiaHpic
O6epyre MyMkiHmik Oepemi. [[ocTypii OKbITyla MyFaliM op OKYIIBIHBIH KaTelepiH
OipaeH Tannmam yiarepmeyi MyMmkiH. An Al sxyilenepi OKyIIBIHBIH OpPEKETIH JAepey
Tajaan, HaKThl YChIHBICTAp Oepeli. ATaJIMBITI OpEKeTTep apKbUIBI OKYIITBI 63 KaTECiH
yaKbIThIH/IA TYCIHIM, TY3€TYI'e TAIIMbBIHBIC KaCalIbl.

XKorapeina artanran yzaepicrep Kaszakcranmarel OuniM Oepy KyieciHae e
KEe3€H-KEe3CHIMEH JKy3ere achIpbulblll  Kejedl. COHFbI  KbUIIAPhl  HUMPIBIK
TpaHchopmalis asChlHAAa MEKTENTepAe 3aMaHayd TEXHOJOTUSIApAbl EHTi3yre
epeKIle Ha3ap aymapburyaa. ATam aiTkanaa, oiutiM 6epy yiisiMaapbeiaga Kundelik.kz,
BilimLand, connaii-ax Daryn Online cusikTel maatdopmanap KeHIHECH KOJIIaHBLIBIII,
OKy YyJaepiciH 1udpianHaslpyFa MyMKIHIIK  Oepeni. byn  mmardopmanap
OKYUIIbUIAPABIH OUTIM JeHreliH OakpliayFa, TalchbipMaiapabl aBTOMATThl TYpIE
TEKCepyTe JKoHE Kepi OalaHbIc Oepyre skar/1ail Kacaibl.

Kazakcran PecnyOnukacel  OKy-arapTy  MUHUCTPJITIHIH — MOJIMETTEpl
OoifbIHINIA, emiMi3Ieri MeKTenTepAiH OacbkiM Oemirinae wUGpAbIK OuliM  Oepy
pecypctapsl enrizinren [4, 52 6.]. ConbIMeH Katap, COHFbI Kburaapsl STEM Oinim
Oepy OarbIThl asChbIHAA >KACAHIBI MHTEJUIEKT 3JEMEHTTEPIH OKY YAEpICIHE EHIi3y
OacTamayiapbl KOJIFA QJbIHBIN JKaThIp. TinTi, KeWOip MeKTenTepje MaTeMaTuKa
cabaKTapblH/Ia JKaCaHJbl MHTEIUIEKT KYpajljapbl MUIOTTHIK PEKUMIE KOJIAHBUIBIM
kenesi. Mpicasbl, OKyIIbUIap ecen misiFapy Oapbickiaa Al xyitenepin naiiganassin,
03 KayanTapblH TEKCEpil, KOChIMIIa TYCIHIIpME aja amaabl. byn ocipece kypaeni
TaKBIPBINTAPIBI MEHIepyle TUIMII. MyHIal TOCiI OKYIIBIHBIH ©3 O€TIHIIE KYMBIC
’Kacay KaOUIeTiH apTTBIPBIIN, OHBIH ITOHTE JIET€H KbI3bIFYIIBUIBIFBIH aPTTHIPAIBI.

byn typfbiaa, skacaHIpl HMHTEIUIEKTIHI OuLTiM Oepy JKyHeciHe €Hri3y Tek
OKyUIbLIAp YIIIH FaHa eMec, MyFajiMJiep yiriH ae MaHbi3abl. Cebedi Al xypanmaper
MYFAJIIMHIH ~ YakKbITBIH  YHeMJen, Oaramay JKoHE  Tainjay  IKYMBICTApbIH
aBTOMATTaHABIPYFa  MYMKIHIIK  Oepexi. byi  e3  KeseriHae  meaarorThiy
IIBIFAPMAIIIBUIBIK, 9ICTEMEITIK KYMBIChIHA KOOIpEeK KOHUT 06Tyi1HE JKaF1ail JKacaiibl.

Anaiina emiMi3ze Oyl OarbIT TOJIBIKKAHIIBI KaJIBIITACTHl JEyre ol epre.
OliTKeH1 aTaaMbIll cajia OoifbIHIIA OipkaTap Macenenep Ae Oap. Aram aWTKaH7a,
OapaBIK MEKTENTEPAiH TEeXHUKAIBIK MYMKIHIIKTEpl Oipaed emec, MyFaliMIepaiH
UGPIBIK KY3BIPETTUIITT opTYypii JeHreiae. XKacaHabl MHTEIIEKTIHI KYHeIl Typae
€HT13yTe apHaJFaH dJiICTEMENIK 0a3a TONBIK KETUAIPUIMETeH.

JKacannpl MHTEIUIEKTIHI MaTeMaTHKa cabarbiHAa KOJjaHy OipHeiie OarbITTa
Ky3ere acweippuiafel. EH amasiMen, Oyin — oKy yaepiciH mapamanasipy. Al sxylienepi

208



fbl/IbIM ¥(aHe UHHOBAUUANAP: HAHAALIKMApP, Macesenep MeH ¥emicmikmep

OKYIIBIHBIH OUTIM JICHTEHIH, TarnChlpMaHbl OPBIHIAY >KbUIAAMIBIFBIH JKOHE 1€ KMl
KI0epeTiH KaTelepiH Taljay apKbUIbl COHKEC KEJIETIH KEKEe OKY TPacKTOPHICHIH
ycbiHabl. COHBIH HOTIDKECIHAEC Op OKYIIbl ©3 MYMKIHAITIHE cail OuIiM  aJjbi,
TaKbIPBINTHl 63 MIaMa-IIapKbl >KETKEHIle MeHrepedi. byn ocipece Maremaruka
CUSAKTBI JIOTMKAJBIK OIPI3AUIIKTI, >XYHeal >KaTThIFyAbl KaKET €TETIH IOHJE OTe
MaHBbI3/IbI.

Faneim JIxon [ptou OiniM Oepy yaepici TaxipuOere Heri3aenyl THIC €KeHiH
atan kepcetkeH. Ocbl TyprbllaH anFaHna, Al Kypanmapel OKylmIbUlapFa TE€K JaibIH
aKmapar YCbIHOal, MPaKTUKAJBIK TarlChIpManap apKbUIbl OUTIMJII ©3]ITiHEH Urepyre
xarmai skacarael. An JKan [Inake OKYIIBIHBIH TaHBIMIBIK JaMybl OCJICEHI OpEKET
apKpUTBI  KYy3€re  acaThIHBIH  JojenjereH. Jlemek, JKacaHObl ~ WHTEIUICKT
TEXHOJIOTHSUIAPBl  OKYIIBIHBIH OWJIAy, CalbICTBIPY, Talaay, KOPBITBIHIBI >Kacay
JaFIbUIAPBIH JAMBITYFa BIKIAJ €Te/l. SIFHU, aTaaMblll I1aTgopMa OKYIIbFa OLTIM/I1
JMalbIH KYHiHAE KaObLIJayFa €MecC, OHbl OpeKeT OapbIChIHAA YFBIHYFa MYMKIHJIIK
oepeni [3, 18 6.].

JKacanapl WMHTEIUICKTIHI KOJIJIAHYIBIH THIMII OMICTEpiHIH Oipi — ecenTep/il
Tajjaamn, *Kezaen kepi Oainanbic 6epy. HakTeipak aliTcak, OKyIIbl €cell IIbIFapFaHHaH
keilin Al kyileci OHBIH >kayaObIH TEKCepill KaHa KOWMaM, KaTeJIeCKEeH MKEepiH
KepceTeli, KaTeHiH cebeOin Tyciuaipeni. CoHmai-aK, AYPHIC IIENTy >KOJbIH KE3eH-
KE3CHIMEH YChIHAJbl. by apKbUIbl OKYIIBl €3 KaTeciH 63 OeTiMEH TYCIHIM, OHbI
TY3€TyTe, KeJIeCl KO0JIbl KaliTamaMay¥a ThIpbicaabl. MaceseH:

OxymsiFa x2 — 5x + 6 = 0 Teryieyi Oepinesi. OKyIIbl OHBI IS, X=2 FaHa
Jien »Ka3aJpl 1a, MOHIH FaHa ’a3aJibl J1a, eKIHII TyOIpAl eckepyci3 Kayiablpaabl. by —
MaTeMaTuKaaa KMl Ke3JEeCeTIH KaTeJepiaiH Oipi, sSIFHU TOJBIK eMec IIelnm Oepy.
OchiHgal >kargaija »acaHJIbl MHTEIUIEKT JKYHeCi TeK «kaTe» Jen Oenruiemeii,
KEPICIHIIIE OKYIIBIHBI AYPHIC JKayanKa OarbITTaWThIH AUATOTTHIK TOCUII KOJIAaHA/bI.
Meicainsbl, xyie OipJeH AailbiH *kayanTsl Oepmert, «CeH TeHaeynl KeOeUTKIlTepre
JYPBIC KIKTSAIH 0€?» e KEeTEKII CypaK KOsIbl.

Oman kedin (x—2)(x—3)=0 TypiH KepCETil, OKYIIbIHBIH ©3 IIeliMiMeH
CaNBICTBIpYbIHA MYMKIHIIK Oepeni. «Heme TyOip Gomybl Kepek?» JereH KOoChIMIIa
CYpaK apKbpUIbl OKYIIBIHBI OWMJIaHyFa uTepMenenal. Opi kapait «Erep keOeuTinmi
Heire TeH Oosca, opOip KOOSHTKI KaHJak MoHTe TeH OOJybl THIC?» JIeTeH
JIOTUKAJIBIK OarbIT Oepesti. OChl Ke3eH 11K OarbITTayJaH KeiH OKYIIbI ©3/1ITHEH:

X-2=0 = x=2

X—3=0=>x=3
eKeHIH aHbIKTaiabl. byi xepae manbsiabickl — Al maiipia menrimai 6ipaen 6epmeiini,
KEpICIHIIIE OKYIIBIHBIH OWJIay MpoleciH OeiceHaipesi. SIFHu OKyIbl ©3 KaTeciH 31
TaybIll, OHBI TY3€Ty apKbUIbl OUTIMII caHaldbl TYpAe MeHrepeai. MyHnpnaih Tocia

KOHCTPYKTHUBUCTIK OKBITY TEOPUSIChIHA COMKec Kememdi, cebedl OuUTM OKYIIBIHBIH
OeJIceH Il OpeKeTi apKbUIbI KAJIBITITACAIbI.
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Tarpl Oip MaHBI3ABl €PEKIIETIK — KacaHJbl WHTEJIEKT OKYIIbIHBI Olp FaHa
Tocuire Oaityanm KoWmaiapl. KepiciHmie Oip ecenTi OipHemIe OICIIeH IIENIy/l
ychIHabL. MbIcanbl, oKylbFa X2 — 4x + 3 = 0 Tenzeyi Oepinai aenik. OKyIIbl OHBI
KOOCHUTKIIITEpre sKIKTeY apKblIbl mibiFapasl: (x-1)(x-3)=0, ocbigan x=1 xoHe x=3.

Okyusl ecenTi IypbIC MHIbIFapraHHaH KkeiiH, Al sxylieci MYHBIMEH TOKTAI
Kanmail, «byn TeHaeyai Tarbl Kamai miemryre Oofiaapl?y JIereH OarbITTa KOCHIMIIIA
YCBIHBIC Oepeni. Mpicanbl, NUCKpUMUHAHT (POpMysachkl apKbUIBI IIENTy >KOJIBIH
KepceTe/i:

D=b2—4ac:16—12:4,x1:42;2:1,x2=ﬂz3.

BynaH Keiiin xkyiie ecenti rpaduk apKbLIbl Aa TyCiHAIpe amamsl: Y=X2 — 4x +
3 (yHKUMACBIHBIH rpauriH KOpCeTil, OHbIH X-OChIH 91 €Ki HyKTene — X=1 xkoHe
X=3 MOHJIEpIHJIE KUBIN OTETIHIH BU3YaJJbl Typ/e OeitHeneli. Ochl apKbUIbl OKYIIIBI
«TYO1p» YFBIMBIHBIH TE€K QopMysia eMec, rpapuKIeH OalIaHbICThl HAKThI MarblHACHI
O0ap eKeHIH TyciHe[l. ATaJMBIII €CENTl IIelly OapbhICHbIAA OKYIIbI OIp €CenTiH
OlpHemie 1Ienry >koibl OonaTeiHBIH TyciHedl. CoHpaii-ak, op TOCULAIH ©3
apTHIKIIBUIBIFBI Oap €KEHIH YFaJbl.

KacaH/ipl MHTEIUIEKTIHI MaTeMaTUKa cabarblHAA TUIMII KOJIJAHY YIIIH OHBIH
HaKThl TYPJIEPIH 9MIICTEMEIIIK TYPFbIIa IYPBIC KIPIKTIPY MaHBI3[bl. OcCIpece MeKTel
TOXKIpUOECiHAe KEeH KOJAAHBUIBIN KYPIeH €Ki Herisri OarbITKa TOKTaldyFa OoJajpbl.
Onap uWHTEIEKTyalAbl OKBITY XKyHenepi MeH ecenTti Taiaam, Tycivaipetin KU
KypaJJiaphl.

EckepeTin xaillT, MHTEIUICKTyalIbl OKBITY JKYHEJepl OKYIIBIHBIH KeKe OiTiM
JeHreine OeriMaenin KyMbIc icTeil. MyHaail Kyienep OKyIIBIHBIH KayanTapbiH
Tajjan, OHbIH Kail >KepAe €CemnTl AYPhIC IIenie aaMail >KaTKaHbIH aHBIKTal, COFaH
Colikec TarmchlpManap YChIHaAbl. Mpbicanbl, cabak OapbIChIHIA MYFaliM >KaHa
TaKbIPBINITBl TYCIHIIPTEHHEH KeWiH OKymibutapra TarnceipMmanbl Khan Academy
miaTgopMachl apKbUIbl OPbIHAAYIBl YCbIHA anajbl. byn xkepae op oKyuibl Oipaeit
TarchblpMa OpBIHJAMaWIbl, KEpICIHIIE >KYWe OHBIH JEHrediHe Kapail ecentepil
aBTOMATTHI TYpJ€ TaHAaabl. HoTwkeciHae oyci3 OKylIbl Oa3ajiblK Jarablaapbl
OekiTce, aj alJbIHFbl KaTapjbl OKYLIbl KYPIETIPEK TanchlpMajap apKbUlbl OUTIMIH
TepeHaeTenl. by Tocin capaiiaHFaH OKBITYIIbI THIM/Il JKY3€re acblpyFa MYMKIHAIK
Oepemi. 3eprreyiep KepceTKeHIeH, MyHIal OeHiMIenreH OKBITy KyHenepi
OKYIIBUIAPJBIH OKY KETICTITIH €Idyip apTThIpajabl >KOHE OJapblH TOHTE JereH
KBI3BIFYIIBUIBIFBIH KyIerTemi [1, 12 6.].

Exinminen, ecenti tamman, TyciuaipeTid XKW kypanmapsl OKyIIBIHBIH ©31HIIK
KYMBICBIH YHBIMIACTHIpyZa €peKie poeil aTrKapaabl. MpIcalibl, OKYyIIbI €CenTi 63
OeTiHIIIe TIBIFApFaHHAH KEWiH, MYFaliM OHBI OIpJIEH TEKCepinm yarepmMeyi MyMKiH.
Oceinpaii xxarmaiiga Photomath semece Microsoft Math Solver cusikter Kypamgapas
KoJimanyra 6omasael. CabakTa MyFalliM aJIJILIMEH «aJJIbIMEH ©31H IIbIFap, KeHiH FaHa
TEeKCep» JlereH KaruJaHbl eHrizemi. OKyIIbl €CeNTi IMIbIFapbill 0OJIFaH COH, OCHI
KOCBIMIIIATIAp apKbUIBI MIEMTY JKOJIBIH TEKCepil, 03 KaTeCiH aHbIKTaiabl. EH OacThIChI
— Oy Kypanjgap TEK >KayalTbl €MeC, HISHIyAiH TOJBIK aJTOPUTMIH KOpCeTei.

210



fbl/IbIM ¥(aHe UHHOBAUUANAP: HAHAALIKMApP, Macesenep MeH ¥emicmikmep

MyraniM OCBIHBI SICTEMENIK TYpFblIa NMaijallaHblll, OKYyLIbLIapFa «Kail Kagamjaa
KaTe >KiIOepaiH?» JereH Tanjay TanchlpMachlH Oepe amajapl. Byl OKyIIBIHBIH
peduiekcHs jxacay JaFIbIChIH KaJIbIITaCThIPaIbl.

CoHbIMEH Kartap, cabakTa «CajbICThIPY 9MICIH» KoJiJaHyFa Oonajabpl. Mbicamsl,
OKYIIBLJIAp €CENTI 3 TICUIIMEH IublFapaisl, keiiH KW ychlHFaH 1Ienry »oJbIMEH
caJIbICThIpa/ibl. MyFaiiM apHaiibl cypakTap Kosjbl. MaceneH, «kail omic THIMI1?»,
«Kail xepae albIpMalIbUIbIK 0ap?», «Here ceHiH menrimig MeH Al memrimi Oipaei
HEMece 9pPTYPAi?». Byl Tocil OKYIIBIHBIH CHIHU OWIAYBIH 1aMbITa IbI.

Tarpr Oip THiMAI omic — YH TamchlpMachlH YHBIMOACTBIpY. MyFamim
OKYIIIbLJIApFa ecen Oepim, OHbl OpbIHAaFraHHaH KeillH MiHaeTTi Typae KU apKpuisl
TEeKCepyAl Tamchipanbl. bipak TekcepyMeH FaHa IIIEKTEIMEH, «KeMiHae Oip
KATeJIT1H/1 Tayblll, TYCIHAIPIN Ke» JIeTeH Taslall KOsAbl. ATaJIMBIII TOCUI OKYIIBIHBI
©3 KaTeciH i37eyre yihpereai. HoTtmxkeciHae OKbITY Ipolieci MaccuB KaObullayaaH
OeJnceHl Tajayra ayblcabl.

KopbIThiHABIIAN KeTle, Ka3ipri yakbITTa MaTeMaThKa caOarblHAa >KacaHIbl
HMHTEIJIEKTIHI KOJJAaHy — OKBITY CalachlH apTTHIPYIbIH THIMII KOJIJIAPBIHBIH Oipi
caHanagpl. Cabak OappICbIHAA JKacaH/bl MHTEJUIEKTIHI  OpPBIHABI  KOJIJAHY
OKYILUBUIAPJbIH IIOHTE JETeH KbI3bIFYLIbUIBIFBIH ApPTTHIPBIN, ©3 OETIMEH >KYMBIC
icteyre yilpereai. OKymibl ecenTi TEK OpbBIHAAN KaHa KoilMail, OHBI TeKkcepi,
CAJIBICTBIPBIN, TaJljayFa AarAblIaHaabl. MYHBIH OapibIFbl OHBIH JIOTUKAJBIK OWIay
KaOUIEeTIHIH JaMybIHa TIKEJei acep eTel.

Kannel anranpga, >KacaHAbl HWHTEUIEKTIHI JAypbIC MNaiJanaHy MyFaliM
KYMBIChIHA >KCHULIIK OKENIN KaHa KOoWMail, OKYIIBIHBIH OUTIIM/1 T€PEeH MEHrepyiHe
piKnan ereal. COHABIKTaH OHbI ca0akTa 9JICTEMENIK TYpFblJa cayarThl KOJJAHY —
OyriHri Ou1iM Oepy yAepiCiHIH MaHbI3/Ibl TAIANTAPBIHBIH O1pi.
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Inclusive education, which strives to provide equitable learning opportunities
for all students regardless of their abilities or special educational needs (SEN), has
gained significant momentum globally. This article provides a comprehensive
examination of foreign language teaching methods within inclusive education
settings. Drawing on recent empirical studies and theoretical frameworks published
between 2014 and 2026, the review synthesizes current knowledge on differentiated
instruction, Universal Design for Learning (UDL), multisensory approaches, assistive
technology integration, and assessment adaptations. The article identifies persistent
challenges, including inadequate teacher training, limited access to assistive
technologies, and prevailing deficit thinking, while highlighting promising
innovations and future directions for inclusive English language education. The
findings underscore that effective inclusive foreign language instruction requires a
fundamental transformation in pedagogical paradigms rather than mere modifications
to existing practices, moving toward epistemological justice in language education.

Keywords: inclusive education, foreign language teaching, Universal Design
for Learning, differentiated instruction, assistive technology, special educational
needs.

Inclusive education aims to provide equal learning opportunities for all
students regardless of their abilities or special educational needs (SEN). In recent
years, this approach has significantly transformed foreign language teaching,
requiring educators to adapt instructional strategies to meet diverse learner needs.
Foreign language learning is particularly complex in inclusive settings because it
involves the integrated development of reading, writing, listening, and speaking
skills. Students with SEN, such as those with dyslexia, attention deficits, or hearing
impairments, often face additional challenges that can affect both academic
performance and emotional well-being. Anxiety and low self-efficacy are also
common in language classrooms, making affective factors as important as cognitive
development.
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One of the most influential frameworks in inclusive education is Universal
Design for Learning (UDL), which emphasizes providing multiple means of
representation, engagement, and expression. In foreign language teaching, UDL
allows teachers to present content through visual, auditory, and kinesthetic channels
while offering flexible ways for students to demonstrate their knowledge. Research
shows that UDL-based instruction improves learning outcomes and supports diverse
learners, including non-native speakers and students with learning difficulties.

Differentiated instruction is another key approach in inclusive language
education. It focuses on adapting content, learning processes, and assessment
methods based on individual student needs. Teachers may simplify materials, adjust
learning pace, and use multimodal teaching strategies to ensure accessibility. Studies
indicate that differentiated instruction increases student participation, engagement,
and confidence, especially in special education contexts.

Multisensory teaching methods are particularly effective for students with
learning difficulties such as dyslexia. These approaches involve the simultaneous use
of visual, auditory, and kinesthetic channels to enhance memory and understanding.
Practical techniques include using textured materials for spelling practice,
incorporating songs and rhymes to support pronunciation, applying color-coded
grammar systems, and using physical movement through Total Physical Response
(TPR) activities. Such strategies not only improve language acquisition but also
increase learner motivation and self-efficacy.

Assistive technology (AT) has become an essential component of inclusive
foreign language education. Tools such as text-to-speech software, speech
recognition systems, word prediction programs, captioned videos, audiobooks, and
mobile-assisted language learning applications provide students with alternative ways
to access and produce language. Research indicates that assistive technology
enhances learner independence, autonomy, and academic success.

However, limited access to technology and insufficient teacher training remain
significant barriers to effective implementation.

Inclusive foreign language education also benefits from collaborative and
sociocultural approaches. Collaborative learning strategies such as pair work, group
projects, and peer tutoring promote interaction and reduce learning anxiety. Students
benefit from social support and active engagement in meaningful communication
tasks. In addition, the concept of World Englishes challenges traditional native-
speaker norms by recognizing multiple legitimate forms of English. This perspective
promotes linguistic equality and encourages more realistic and inclusive language
learning environments. Translanguaging practices further support inclusion by
allowing students to use their full linguistic repertoire to facilitate understanding and
expression.

Assessment practices in inclusive education must also be adapted to
accommodate diverse learners. Traditional testing methods often disadvantage
students with SEN, as they focus heavily on standardized written performance.
Inclusive assessment strategies include oral presentations, project-based tasks, visual
assignments, and portfolio assessments. The Universal Assignment Design (UAD)
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framework proposes flexible task types such as foundational, interpretive, analytical,
collaborative, applied, and integrative tasks, ensuring equitable opportunities for all
learners to demonstrate their knowledge.

Despite significant progress in inclusive foreign language education, several
challenges remain. Many educators are not sufficiently trained to address the needs of
diverse learners, which limits the effectiveness of inclusive practices. In addition,
schools often face shortages of inclusive teaching materials and technological
resources. Another persistent barrier is deficit thinking, where students with
disabilities are perceived as less capable of learning foreign languages. This mindset
negatively affects expectations, teaching practices, and curriculum design.
Furthermore, the dominance of native-speaker ideology in language education can
restrict inclusivity by marginalizing linguistic diversity.

The literature increasingly emphasizes that inclusive foreign language
education requires a fundamental transformation in pedagogical thinking rather than
simple methodological adjustments. Effective practice integrates Universal Design
for Learning, differentiated instruction, multisensory approaches, assistive
technology, and collaborative learning strategies within a coherent instructional
framework. Future development in this field should focus on improving teacher
training programs, expanding access to assistive technologies, and promoting
equitable language education policies.

In conclusion, inclusive foreign language teaching is not about reducing
academic expectations but about removing barriers to learning. By embracing
diversity as a strength and implementing flexible, student-centered instructional
strategies, educators can create learning environments where all students have the
opportunity to develop language competence and confidence. Inclusive education
ultimately requires a shift toward more equitable, accessible, and socially just
approaches to language teaching, ensuring that every learner can participate
meaningfully in the process of language acquisition.
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The article examines the theoretical and methodological possibilities of
integrating VR technologies in developing the professional oral speech competence
of prospective Kazakh language teachers. In the modern higher education system, a
teacher's professional training is measured not only by subject knowledge, but also by
the ability to present this knowledge orally in a clear, fluent, expressive and
professionally appropriate manner. From this perspective, professional speech culture
IS recognized as an important component of the professional competence of a
prospective Kazakh language teacher. The article analyzes the interrelation between
the concepts of professional speech culture, speech competence and communicative
competence, and identifies the main components of professional oral speech
competence. In addition, it describes the potential of VR technologies for developing
oral speech skills and presents the theoretical and methodological possibilities of
integrating them into the course Professional Speech Culture. The study substantiates
the VR environment as a promising digital tool that can contribute to students' speech
fluency, expressiveness, self-monitoring and ability to speak freely in professional
situations.
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In today's educational space, the development of prospective teachers'
professional competence has become one of the important directions for pedagogical
science and practice. The formation of professional oral speech competence is
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especially significant in the training of Kazakh language and literature teachers. This
Is because a teacher's professional activity is primarily carried out through speech: the
teacher explains educational information, motivates learners, organizes dialogue and
discussion, and presents complex scientific content in a language that is
understandable to students. Therefore, the prospective teacher's speech culture should
correspond to the requirements of the literary language, logical coherence, semantic
accuracy, intonational expressiveness and the specific communication situation [1,
22].

Professional speech culture is considered a complex concept that characterizes
a person's general linguistic competence, communicative potential and professional
culture. It develops in close connection with the culture of thinking, ethical
orientation, linguistic taste and the level of professional responsibility [2]. For a
prospective teacher, this competence is not limited only to the external qualitative
features of speech, but also reflects its capacity to exert pedagogical influence on
learners. Therefore, the clarity, accuracy and expressiveness of a teacher's speech
have a direct impact on the effectiveness of mastering educational information [3,
45].

In the period of digital transformation, it is becoming evident that the
possibilities of traditional teaching methods are not always sufficient for developing
oral speech competence. Although students may master theoretical material, they
may face difficulties in using it freely and confidently in oral communication,
speaking in front of an audience, varying their intonation and organizing their speech
tempo effectively [4, 57]. In this regard, the methodological integration of immersive
technologies, including VR technology, into the educational process is considered a
relevant pedagogical issue in the development of professional speech culture [5, 71].

Materials and Methods.

The study was conducted as a theoretical and methodological analysis.
Scientific and methodological works devoted to professional speech culture, oral
speech competence, communicative competence, digital education and the use of VR
technologies in teaching were used as the research material. The methods of
theoretical analysis, comparison, systematization, generalization and modeling were
applied in the study. These methods made it possible to clarify the content of
professional oral speech competence, identify its main components and propose a
model for its development through VR technologies. The research logic was based on
the consideration of professional oral speech competence as a unity of normative,
communicative, ethical and aesthetic components.

Along with the theoretical foundations of introducing VR technologies into the
Professional Speech Culture course, the study also focused on the methodological
possibilities of linking these technologies with learning tasks, feedback procedures
and assessment criteria.

Although the terms speech culture, communicative culture, speech competence
and communicative competence are considered semantically related concepts in the
research literature, their content boundaries are not completely identical. Speech
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culture is usually explained in relation to compliance with the requirements of the
literary language, accurate, clear and coherent expression of ideas, purposeful use of
language means and mastery of speech etiquette [2]. Communicative culture, in turn,
Is recognized as a broader phenomenon aimed at establishing mutual understanding
between participants in the communication process, creating effective contact with
the audience and taking into account a specific sociocultural context [2].

Speech competence describes a person's ability to carry out oral or written
speech activity effectively in accordance with a specific communicative purpose.
Although it is closely connected with linguistic knowledge, its content is much
broader than grammatical accuracy. This competence includes the use of linguistic
units according to a communicative situation, the coherent organization of thought,
consideration of the addressee's perception, and the selection of intonational and
stylistic means in accordance with the purpose and content of speech [2, 120].
Therefore, professional oral speech competence is considered a relevant and
structurally important part of the future teacher's professional and communicative
culture.

Results and Discussion.

The professional oral speech competence of a prospective teacher is formed on
the basis of the unity of several structural components. The first component is the
normative component, which is manifested through mastery of literary language
norms and correct observance of orthoepic, grammatical, lexical and stylistic
requirements in speech [2]. The second component is the communicative component,
that is, the ability to express ideas clearly, understandably, logically and in
accordance with a professional situation [2]. The third component is the ethical
component, where speech culture, politeness, respect for the addressee and
observance of linguistic etiquette in pedagogical communication occupy an important
place [2]. The fourth component is the aesthetic component, which is characterized
by the expressiveness of speech, effective use of voice, intonation, pauses, speech
impact and richness of linguistic means [2].

The unity of these components makes it possible to characterize professional
speech culture as a complex competence. From this perspective, a teacher's speech
should be evaluated not only by its normative correctness, but also by its
comprehensibility, persuasiveness, impact and correspondence to pedagogical tasks.

In the field of education, VR technologies are distinguished by their ability to
model real learning and professional situations in a virtual environment. These tools
are highly significant for developing oral speech competence, as they allow students
to systematically practice professional actions such as speaking in a virtual
classroom, delivering a public presentation, expressing opinions, providing
arguments and answering questions in a psychologically safe environment [6, 16].

In traditional classroom teaching, students' speech practice may depend on time
limitations, the characteristics of the classroom environment and psychological
barriers related to public speaking. The VR environment reduces these limitations
and creates conditions for learners to repeat speech actions several times, analyze
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mistakes, and monitor speech tempo, pauses, intonation and the use of filler words
[4]. As a result, professional oral speech skills gradually develop and become more
automatic, while students' ability for self-monitoring and self-regulation also
improves.

Another important advantage of VR technologies is that feedback is not limited
only to subjective assessment, but can also be based on specific quantitative data. In
particular, platforms such as VirtualSpeech make it possible to record parameters
such as speech tempo, pause duration, frequency of filler words, voice dynamics and
intonational variability. These indicators help identify specific difficulties in learners'
oral speech and create conditions for their targeted and gradual correction [6, 30].

In the process of developing oral speech competence, speech fluency and
speech expressiveness are considered key qualitative indicators. Speech fluency
refers to the presentation of ideas without unnecessary interruptions, with logical
consistency and at a natural tempo. Speech expressiveness, in turn, is characterized
by the purposeful use of intonation, voice modulation, pauses, stress and emotional
coloring according to the aim of speech [2, 4]. These indicators can be effectively
practiced in a VR environment because virtual situations create interactive conditions
that bring learners closer to real speech experience [4, 6].

In developing the professional oral speech competence of prospective Kazakh
language teachers, VR technology should be considered not as an independent
technical resource, but as a component of a methodological system purposefully
integrated into the educational process. This system is based on the interrelation
between learning objectives, content, technological tools, practical tasks and
assessment criteria. From this point of view, a VR-based methodological system
consists of several interrelated blocks [3, 6].

Table 1. The theoretical and methodological structure for developing professional oral
speech competence through VR.

Model block Content Expected result

Goal-oriented block It is aimed at developing|The student expresses ideas
prospective teachers' | freely, clearly and
professional oral speech | understandably in accordance
competence. with literary language norms.

Content block , Skills in professional
It covers the theoretical and —_— .
communication, public

practical content of the . . "
Professional Speech Culture speaking, expressing opinions
and observing linguistic

course. etiquette are formed.

Technological block Speech tasks are performed in a | Indicators such as speech
virtual classroom through VR |tempo, pauses and intonation
platforms. are monitored.

Activity-based block Traditional teaching is | Theoretical ~ knowledge is
combined with speech practice | applied in real speech activity,
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in a VR environment. and free speaking skills are
developed.

Speech fluency, expressiveness,
Assessment and diagnostic | normative  correctness  and
block communicative appropriateness
are assessed.

Progress in the student's
professional oral speech is
identified.

The use of VR technologies in forming and improving professional speech
culture opens a number of methodological possibilities. First of all, this technology
encourages the student to participate actively in a real-life speech situation. In
addition, the virtual environment reduces the psychological anxiety associated with
public speaking and creates conditions for students to gradually adapt to working
with an audience. Moreover, VR tools make it possible to monitor speech quality on
the basis of specific indicators. Such data also influences the development of students'
self-reflection because learners can see weaknesses in their speech not through
generalized evaluation, but on the basis of clear criteria [7, 11].

At the same time, VR technologies are consistent with learner-centered
teaching principles in the development of professional speech culture. Each student
has the opportunity to practice according to their initial speech level, psychological
readiness and individual pace of development. This can serve as effective
methodological support, especially for learners who lack confidence in public
speaking or experience difficulties in presenting their ideas orally and coherently.

However, the introduction of VR technology into the educational process does
not mean that it completely replaces traditional teaching. Its effectiveness increases
only when it is implemented in connection with the teacher's methodological
guidance, theoretical explanation, linguistic analysis and pedagogical feedback.
Therefore, in developing professional speech culture, VR technology should be
considered not simply as an additional digital tool, but as an innovative
methodological resource that combines traditional teaching with digital practice.

Conclusion.

Professional oral speech competence is one of the key indicators that
determines the level of professional formation of a prospective Kazakh language
teacher. This competence includes compliance with literary language requirements,
logical presentation of ideas, effective use of expressive means of speech, productive
interaction with the audience and appropriate use of linguistic strategies according to
a pedagogical situation.

The conducted theoretical analysis shows that the purposeful integration of VR
technologies into the educational process has significant theoretical and
methodological possibilities for developing this competence. The virtual environment
allows students to master professional speech situations in a safe, flexible and
repeatable format. In addition, such an environment makes it possible to monitor
speech tempo, pauses, intonational features and individual speaking style. This, in
turn, contributes to improving speech fluency and expressiveness, increasing
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confidence in public speaking and adapting to the requirements of professional
communication,

In this regard, the integration of VR technologies into the content of the
Professional Speech Culture course can be considered one of the effective and
promising directions for developing the professional oral speech competence of
prospective Kazakh language teachers. In further research, it will be important to test
the proposed theoretical and methodological structure in practice, evaluate its
effectiveness in the educational process through specific indicators and develop a set
of digital tasks aimed at improving professional speech skills in the Kazakh language.
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This article examines the effective methods and techniques for developing
critical thinking in foreign language lessons. Critical thinking is an essential skill for
21st-century learners, enabling them to analyze information, evaluate arguments,
solve problems, and make informed decisions. In the context of foreign language
education, critical thinking not only enhances language acquisition but also prepares
students for real-world communication and lifelong learning. The article explores
various instructional strategies, including problem-based learning, Bloom’s
Taxonomy, the Paul-Elder Critical Thinking Framework, the Socratic method,
debates, project-based learning, and media literacy integration. Each method is
analyzed for its effectiveness in promoting higher-order thinking skills while
simultaneously developing linguistic competence. The article includes a comparative
table of methods and a diagram illustrating the relationship between critical thinking
skills and language proficiency levels. Research findings demonstrate that integrating
critical thinking into foreign language instruction significantly improves both
cognitive and linguistic outcomes. Practical recommendations for language teachers
are provided.

Key words: critical thinking, foreign language teaching, Bloom’s Taxonomy,
problem-based learning, Socratic method, debates, project-based learning, media
literacy, higher-order thinking skills.

The rapid changes in the global information landscape have transformed the
goals of modern education. Today, schools are no longer expected merely to transmit
knowledge but to equip students with the ability to think independently, question
assumptions, analyze complex information, and make reasoned judgments. Critical
thinking has become one of the most sought-after competencies in the 21st century.
In the field of foreign language teaching, developing critical thinking is not an
optional addition but a fundamental component of effective instruction. Learning a
foreign language is not simply about memorizing vocabulary and grammar rules; it is
about understanding different cultures, interpreting meanings in context, evaluating
perspectives, and communicating thoughtfully. When students engage in critical
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thinking during language lessons, they move from passive recipients of information
to active constructors of meaning. This article explores the most effective methods
and approaches for developing critical thinking in foreign language lessons, drawing
on classical educational theories and contemporary research.

One of the most widely recognized frameworks for integrating critical thinking
into education is Bloom’s Taxonomy. Originally developed by Benjamin Bloom in
1956 and later revised by Anderson and Krathwohl in 2001, this taxonomy
categorizes cognitive skills into six levels arranged in a hierarchy: remembering,
understanding, applying, analyzing, evaluating, and creating. In foreign language
lessons, teachers can design activities that target each level of the taxonomy. At the
remembering level, students might recall vocabulary definitions or grammar rules. At
the understanding level, they summarize a text or explain a concept in their own
words. At the applying level, they use new grammatical structures in original
sentences or simulate real-life conversations. At the analyzing level, they compare
two texts on the same topic, identify the author’s purpose, or categorize vocabulary
by thematic groups. At the evaluating level, they critique an argument, assess the
credibility of sources, or debate the effectiveness of different communication
strategies. At the creating level, they write original stories, design posters, produce
videos, or develop their own language learning materials. Research consistently
shows that when foreign language teachers explicitly design activities at the higher
levels of Bloom’s Taxonomy, students demonstrate deeper linguistic processing and
better long-term retention.

Another powerful framework is the Paul-Elder Critical Thinking Framework,
developed by Richard Paul and Linda Elder. This model breaks down critical
thinking into eight elements of thought: purpose, question at issue, information,
interpretation and inference, concepts, assumptions, implications and consequences,
and point of view. In foreign language lessons, teachers can guide students to analyze
any text or topic by asking questions based on these elements. For example, when
reading a news article in the target language, students might identify the author’s
purpose, determine what question the article answers, evaluate what information is
included or omitted, identify the key concepts, uncover hidden assumptions, consider
the implications of the author’s conclusions, and examine the point of view
presented. This framework is particularly effective for developing advanced reading
comprehension and academic writing skills because it teaches students to approach
any text systematically and critically rather than passively accepting information.

Problem-based learning is another highly effective method for developing
critical thinking in foreign language classrooms. This approach, originally developed
in medical education, presents students with complex, real-world problems that have
no single correct answer. Students work collaboratively to analyze the problem,
identify what they already know, determine what information they need, research
solutions, and propose well-reasoned recommendations. In the context of foreign
language teaching, problems might include environmental issues, social dilemmas,
ethical questions, or school-based challenges. For instance, students might be asked
to propose solutions to plastic pollution in their local community, analyze the pros
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and cons of social media use among teenagers, or develop a plan to welcome refugee
students to their school. All work is done in the target language, so students develop
both their linguistic skills and their critical thinking abilities simultaneously.
Research indicates that problem-based learning significantly improves students’
ability to transfer knowledge to new situations, a key indicator of true understanding.

The Socratic method, named after the ancient Greek philosopher Socrates, is a
form of dialogic questioning that encourages deep thinking and examination of
beliefs. In foreign language classrooms, the teacher does not simply provide answers
but asks probing questions that lead students to discover answers for themselves.
Typical Socratic questions include: “What do you mean by that?”, “How do you
know that is true?”, “What is the evidence for your claim?”, “Can you give an
example?”, “What might be an alternative explanation?”, “What are the implications
of your position?”, and “Why does this matter?”. These questions push students
beyond surface-level responses and require them to articulate their reasoning clearly
in the target language. The Socratic method is especially effective for developing
speaking and listening skills because it involves extended dialogue and requires
students to respond thoughtfully to peers’ contributions. It also teaches students
intellectual humility, as they learn to admit when they do not know something and to
revise their views when presented with compelling counterevidence.

Debates are a structured form of argumentation that systematically develop
critical thinking along with all four language skills. In a debate, students must
research a topic, formulate arguments supported by evidence, anticipate
counterarguments, construct rebuttals, and deliver persuasive speeches. Effective
debate topics for foreign language lessons are controversial but age-appropriate, such
as “Should homework be banned?”, “Is social media harmful to teenagers?”, “Should
school uniforms be mandatory?”, or “Do the benefits of artificial intelligence
outweigh its risks?”. Each debate requires students to take a position and defend it
logically, which develops reasoning skills. Moreover, debates require active listening,
as students must respond to opponents’ points. Research consistently shows that
participation in debates improves students’ critical thinking abilities, oral fluency,
confidence in speaking, vocabulary acquisition, and grammatical accuracy. The
structured nature of debates provides scaffolding that makes complex argumentation
accessible to intermediate and even some upper-beginner language learners.

Project-based learning extends critical thinking development over longer
periods of time. In project-based learning, students investigate a complex question,
problem, or challenge over an extended period, culminating in a final product or
presentation. Unlike traditional projects that simply summarize information, project-
based learning requires students to engage in authentic inquiry. For example, instead
of writing a report about a Spanish-speaking country, students might be asked: “How
can tourism in a Spanish-speaking country be made more sustainable?”. Answering
this question requires research, analysis of economic and environmental trade-offs,
evaluation of different stakeholders’ perspectives, synthesis of information from
multiple sources, and creation of original recommendations. Throughout the project,
students use the target language for all stages of the process, including planning,
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researching, collaborating, writing, and presenting. Project-based learning develops
critical thinking because it requires students to make decisions at every step, solve
unexpected problems, reflect on their learning, and evaluate their own work.

Media literacy has become increasingly important in the digital age and is
closely connected to critical thinking in foreign language education. Media literacy
involves the ability to access, analyze, evaluate, create, and act using all forms of
communication. In foreign language lessons, teachers can develop media literacy by
asking students to analyze advertisements, news articles, social media posts,
television shows, films, or digital content in the target language. Key critical thinking
questions for media analysis include: “Who created this message and why?”, “What
techniques are used to attract my attention?”, “What lifestyles, values, or points of
view are represented?”’, “What is omitted from this message?”, “Who might benefit
from this message?”, and “How might different people interpret this message
differently?”. Students can also create their own media messages, such as public
service announcements, digital stories, or social media campaigns, in the target
language. Creating media requires students to apply the same critical questions to
their own work, deepening their understanding of how messages are constructed.

Think-Pair-Share is a simple but effective collaborative learning strategy that
develops critical thinking, especially at lower proficiency levels. In this method, the
teacher poses a question or problem. First, students think individually, generating
ideas and organizing their thoughts. This quiet reflection time is crucial because it
allows all students to process the question before being expected to respond. Next,
students pair with a partner to discuss their ideas, compare responses, and refine their
thinking. The pair discussion provides a low-stakes environment for practicing
language and testing ideas. Finally, the teacher calls on pairs to share their
conclusions with the whole class. This method develops critical thinking because
students must evaluate different perspectives, justify their reasoning, synthesize ideas
from multiple sources, and articulate conclusions clearly. For foreign language
learners, the think and pair stages provide essential scaffolding before the public
share stage, reducing anxiety and increasing participation.

Research on the effectiveness of these methods has yielded consistently
positive results. Studies conducted in various countries, including Kazakhstan,
Turkey, Indonesia, and Spain, have shown that students who receive explicit
instruction in critical thinking during foreign language lessons outperform control
groups on both critical thinking assessments and language proficiency tests. For
example, a 2024 study in Turkish secondary schools found that students who engaged
in weekly debates in English lessons showed significantly greater improvement in
speaking fluency and argumentation quality compared to students who followed
traditional curricula. Another study in Indonesian universities demonstrated that
problem-based learning in English classes improved students’ reading comprehension
more effectively than conventional instruction, particularly for complex texts
requiring inference and evaluation. A 2025 meta-analysis of 47 studies across twelve
countries concluded that the integration of critical thinking instruction into foreign
language teaching produces moderate to large effects on both cognitive outcomes
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(problem-solving, analysis, evaluation) and linguistic outcomes (vocabulary depth,
reading comprehension, writing quality, oral proficiency).

Despite these positive findings, several challenges must be addressed for
successful implementation. First, many foreign language teachers have not received
training in critical thinking pedagogy. Teacher education programs rarely include
courses on thinking skills, and in-service professional development often focuses
exclusively on language teaching methods. Second, textbooks and curricula in many
countries remain focused on lower-order skills such as memorization and repetition.
Teachers who wish to emphasize critical thinking must supplement or adapt existing
materials, which requires time and expertise. Third, large class sizes and time
constraints make it difficult to implement discussion-intensive methods such as
debates and Socratic dialogues. Fourth, assessment systems in many educational
contexts continue to prioritize factual recall and grammar accuracy over higher-order
thinking, creating a misalignment between instructional goals and evaluation
methods. Fifth, some students initially resist critical thinking activities because they
are accustomed to passive learning and find open-ended questions uncomfortable or
challenging.

To address these challenges, several practical recommendations emerge from
the research literature. Teacher education programs should include required courses
on critical thinking pedagogy, covering both theoretical frameworks and practical
classroom techniques. Professional development workshops for in-service teachers
should provide hands-on experience with specific methods such as debates, problem-
based learning, and Socratic questioning. Curriculum developers should integrate
critical thinking objectives explicitly into foreign language standards and textbooks,
rather than treating thinking skills as an optional add-on. Assessment systems should
be reformed to include tasks that require analysis, evaluation, and creation, such as
open-ended questions, performance assessments, and portfolios. Schools should
provide support for teachers to collaborate on developing critical thinking lessons and
share successful strategies through professional learning communities.
Administrators should recognize that implementing critical thinking instruction
requires patience, as both teachers and students need time to adjust to new
pedagogical approaches.

In conclusion, developing critical thinking in foreign language lessons is not
only possible but essential for preparing students for the demands of the 21st century.
The methods discussed in this article — Bloom’s Taxonomy, the Paul-Elder
Framework, problem-based learning, the Socratic method, debates, project-based
learning, media literacy, and collaborative strategies such as Think-Pair-Share —
provide a rich toolkit for language teachers. When implemented effectively, these
methods simultaneously develop higher-order thinking skills and linguistic
competence. Students learn not just to speak and write in another language but to
think clearly, question deeply, argue reasonably, and reflect critically. The integration
of critical thinking into foreign language instruction transforms language learning
from a mechanical process of skill acquisition into a meaningful, engaging, and
transformative educational experience. Foreign language teachers are encouraged to
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begin by incorporating one or two of these methods into their practice, gradually
expanding their repertoire as they gain confidence and experience. With sustained
effort and appropriate support, critical thinking can become a natural and integral part
of every foreign language lesson.
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This study examines the intercultural communicative challenges faced by
Turkmen students enrolled in English-Medium Instruction (EMI) programs at S.
Seifullin Kazakh AgroTechnical Research University in Kazakhstan. Based on
qualitative interviews with 14 undergraduate students, the research identifies
difficulties related to technical vocabulary, pragmatic communication, multilingual
campus interaction, and sociolinguistic adaptation. The findings demonstrate that
successful adaptation in EMI environments requires not only English proficiency but
also intercultural and institutional support. The paper provides practical
recommendations for improving international student integration in technical higher
education.

Keywords: Intercultural communication, English-medium instruction (EMI),
Turkmen students, academic adaptation, multilinguism.

The strategic reorientation of Kazakhstan’s higher education system toward
global international integration has catalyzed the rapid expansion of English-Medium
Instruction (EMI) programs across various academic fields [10].

While early EMI initiatives were heavily concentrated in humanitarian and
macroeconomic fields, the contemporary landscape features a deliberate push toward
internationalizing technical, engineering, and agricultural sciences. A premier
institution driving this transformation is S. Seifullin Kazakh AgroTechnical Research
University (KATRU) in Astana. Recent studies on higher education
internationalization in Kazakhstan indicate that academic mobility has become one of
the key priorities of national educational policy, contributing to a growing influx of
international students into Kazakhstani universities [11]. This transformation
increases the urgency of examining intercultural adaptation processes within
specialized university environments.
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As a leading research university, KATRU has developed robust English-
medium tracks designed to equip students with globally competitive competencies in
agricultural technology, veterinary sciences, engineering, and information systems.

This drive for internationalization has attracted a distinct and statistically
significant demographic of international scholars to the capital of Kazakhstan, with
citizens of Turkmenistan forming one of the most prominent regional cohorts. For
Turkmen students, enrolling in a specialized research university like KATRU
presents a complex, multi-layered transition. They are not merely adjusting to a new
geographic location; they are entering a unique “dual-layered” communicative matrix
that combines demanding technical academic literacy in English with a highly fluid,
multilingual social environment outside the classroom [7]. Recent educational trends
in Kazakhstan further reinforce the relevance of this issue. The continuing expansion
of English-Medium Instruction (EMI), increasing regional academic mobility, and the
growing enrollment of students from Central Asian countries—particularly
Turkmenistan—have intensified the need for targeted intercultural and linguistic
support mechanisms in higher education institutions. Despite these developments, the
communicative adaptation of Turkmen students in specialized technical and
agricultural universities remains insufficiently explored in current scholarship.

While generic research on international student mobility often treats Central
Asian students as a homogeneous group due to shared post-Soviet historical roots, the
explicit educational realities of Turkmen students in technical EMI contexts remain
largely unexamined. Agricultural and engineering disciplines require a highly
specific type of academic communication—one that heavily relies on precise technical
nomenclature, laboratory collaboration, and professional pragmatic discourse.

When these rigorous academic expectations intersect with the complex
trilingual reality of Astana (where Kazakh and Russian serve as dominant social
languages of social communication), Turkmen students face intense communicative
friction. This study addresses this empirical gap by presenting a comprehensive case
study of Turkmen students at KATRU. By examining the precise mechanisms of
academic, pragmatic, and sociolinguistic challenges within this specific institutional
setting, the paper aims to provide targeted insights capable of enhancing international
pedagogical strategies and student retention in technical higher education.

Literature review and theoretical framework.

To analyze the specific lived experiences of Turkmen scholars at KATRU, this
study synthesizes Michael Byram’s [1] intercultural communicative competence
(ICC) model and Young Yun Kim’s [2] integrative theory of cross-cultural
adaptation, while contextualizing them within the framework of technical EMI and
pragmatic development.

Byram’s ICC model in technical educational contexts.

According to Byram [1], effective communication effective communication
across cultural divides involves a holistic configuration of attitudes, knowledge, and
skills that go far beyond grammatical accuracy. His model defines five key
dimensions (savoirs):
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1. Savoir étre (intercultural attitudes): Relinquishing ethnocentric
assumptions and showing readiness to adapt to host institutional norms.

2. Savoirs (knowledge): Understanding how social and academic groups
function in both the home and host societies.

3. Savoir comprendre (skills of interpreting and relating): The capacity to
analyze an academic or cultural event from the host culture and relate it to one’s own
educational background.

4. Savoir apprendre/faire (skills of discovery and interaction): The ability to
operationalize language and cultural knowledge under the constraints of real-time
communication.

5. Savoir s'engager (critical cultural awareness): The capability to critically
evaluate the perspectives and practices of both cultures.

Recent empirical research further confirms that intercultural communicative
competence develops most effectively through active participation in multicultural
educational environments. According to Wang et al., students’ openness to
intercultural interaction and communicative engagement significantly influence their
ability to adapt to culturally diverse academic contexts [3]. This perspective supports
the relevance of Byram’s model for understanding the communicative adaptation of
Turkmen students in EMI settings.

In a research university like KATRU, these savoirs are applied not just to
general social interactions, but to highly specialized scientific environments. Students
must develop savoir apprendre/faire to collaborate effectively in laboratory settings,
ask clarifying questions during technical demonstrations, and present scientific data
to professors who operate within a specific Kazakhstani academic tradition.

Kim’s adaptive stress paradigm.

Kim’s theory approaches cross-cultural adaptation as a dynamic stress-
adaptation-growth cycle. When individuals experience an unfamiliar cultural or
institutional environment, their existing communicative habits clash with the
environment's expectations, generating psychological stress. This stress acts as a
necessary catalyst for learning. This interpretation aligns with recent findings
emphasizing that international students frequently experience communicative
uncertainty, institutional stress, and social isolation during intercultural transition [2].
Li et al. argue that successful adaptation depends significantly on institutional support
structures and opportunities for meaningful intercultural communication [8].

Through deculturation (unlearning unhelpful communication habits) and
acculturation (internalizing new behavioral and cognitive patterns), the student
achieves a higher state of functional fitness and psychological growth within the host
culture.

For Turkmen students at KATRU, this adaptive cycle is heavily influenced by
the structural differences between the tightly centralized secondary education system
of Turkmenistan and the highly digitized, research-oriented, and autonomous
environment of a modern Kazakhstani university.

Pragmatic competence and specialized discourse.
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A major subset of intercultural communication is pragmatic competence—the
ability to use language appropriately in specific socio-cultural contexts [4]. Pragmatic
failure occurs when a speech act is grammatically correct but culturally inappropriate.
In a technical EMI setting, pragmatic competence is essential for executing
professional tasks: requesting assistance with complex laboratory machinery,
defending a senior technical project, or managing peer conflict during collaborative
engineering tasks. Research on international students’ experiences also highlights that
intercultural communicative competence strongly influences students’ participation in
collaborative academic environments. Giindiz notes that limited communicative
confidence often prevents international students from engaging fully in teamwork and
peer interaction, which directly affects both academic performance and social
adaptation [5].

Furthermore, as noted by recent literature on international education in
Kazakhstan, international students frequently struggle with the deep divergence
between the formal English used for instructions and the local languages required for
daily survival [6]. Zhunussova, Abnassyrova, and Mukash observe that international
students’ limited engagement with Languages other than English (LOTE) heavily
restricts their social integration, pushing them toward educational isolation [9]. This
isolation is particularly problematic in institutions like KATRU, where professional
networking and practical internships are vital to academic success.

Research questions.

To address the identified research gap, the study seeks to answer the following
research questions:

1. What intercultural communicative challenges do Turkmen students
encounter in English-Medium Instruction (EMI) programs at S. Seifullin Kazakh
AgroTechnical Research University?

2. How do multilingual campus dynamics influence the academic and social
adaptation of Turkmen students?

3. What institutional strategies may facilitate the successful integration of
Turkmen students into the EMI university environment?

Materials and methods.

This study utilizes a qualitative case study design focused explicitly on S.
Seifullin Kazakh AgroTechnical Research University (KATRU). A qualitative
approach allows the researchers to uncover the precise operational challenges and
deeply personal adaptive strategies used by students, which cannot be captured via
guantitative metrics.

Participant cohort.

The empirical data were gathered from 14 undergraduate Turkmen students
currently enrolled in full-time, English-medium degree programs at KATRU.
Purposive sampling was used to select participants based on the following inclusion
criteria;

1. Turkmen citizenship.
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2. Current enrollment in an EMI undergraduate track within KATRU
(specializations included Information Systems, Agronomy, Agricultural Engineering,
and Veterinary Technologies).

3. Completion of at least one full academic year at KATRU, ensuring
substantial experience with the university's academic demands and social
environment.

The final sample comprised 8 male and 6 female students aged between 19 and
22. To maintain absolute confidentiality, all participants were assigned pseudonyms
(P1 through P14). The sample size was considered sufficient for qualitative inquiry,
as thematic saturation was achieved during the data collection process. By the twelfth
interview, recurring communicative patterns and adaptive experiences had become
consistent, while two additional interviews were conducted to confirm thematic
stability.

Data collection and analysis.

Data were collected through semi-structured, in-depth interviews, lasting
between 60 and 80 minutes. The interview protocol focused on three major areas:

— Specialized academic communication: Navigating lectures, technical lab
sessions, group engineering assignments, and written communication with KATRU
faculty in English.

— Campus sociolinguistic dynamics: Interactions with local Kazakhstani
peers, university administrative services (registrars, dean's offices), and social life in
the university dormitories.

— Psychological adaptation: Experiences of communicative anxiety, stress
management, and shifts in self-perception and identity.

Interviews were transcribed verbatim and analyzed using inductive and
deductive thematic analysis. Codes were initially generated for all instances of
communicative friction or adaptive anxiety, which were subsequently clustered into
broader themes matching the theoretical dimensions of Byram, Kim, and
contemporary Kazakhstani higher education research. Ethical considerations were
carefully observed throughout the study. Participation was voluntary, and all
respondents provided informed consent before the interviews. To ensure
confidentiality and anonymity, participants were assigned pseudonyms (P1-P14), and
no identifying personal information was disclosed.

Results.

The data analysis revealed three central themes that define the intercultural
communicative challenges of Turkmen students within the specialized environment
of KATRU.

Theme 1: Technical vocabulary overload and pragmatic deference in the Lab.

The first major barrier occurs within the immediate academic and laboratory
environments of KATRU. While participants demonstrated sufficient general English
proficiency, they reported experiencing an immediate cognitive overload when
confronted with specialized technical, agricultural, and engineering terminology in
English.
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This challenge is severely compounded by a significant gap in pragmatic
competence [4]. The secondary educational background of Turkmenistan places an
intense emphasis on absolute hierarchy and passive, rote learning. At KATRU,
however, technical lab sessions and engineering seminars require active, peer-to-peer
communication, problem-solving, and a willingness to question results. Turkmen
students frequently find themselves unable to execute these communicative acts due
to a deeply ingrained fear of appearing disrespectful to authority figures.

“In our agricultural engineering lab, we are supposed to work in teams to
calibrate equipment and discuss errors in English. | understand the math, but |
cannot argue with my teammates or tell them their method is wrong. In my culture,
you don't push yourself forward like that. So | just stay quiet and do the basic manual
work, which makes the professor think I don't understand the science”. (P3)

This pragmatic deference creates a persistent misunderstanding. KATRU
faculty members, operating within a modernizing research paradigm that rewards
assertiveness and critical inquiry, often misinterpret the Turkmen students' polite
silence or hesitation as academic laziness or intellectual incapacity. Furthermore,
writing highly structured technical reports and lab analyses in English according to
Western conventions presents a severe rhetorical challenge that conventional
language training does not address.

Theme 2: The agricultural campus matrix and informal exclusion.

KATRU possesses a vibrant, deeply rooted local campus culture where the
default languages of social interaction are overwhelmingly Kazakh and Russian. This
creates a stark dichotomy for Turkmen students: while their formal lectures are
delivered in English, the organic social life of the university operates within a highly
localized bilingual matrix.

During group laboratory assignments or field exercises—where students must
share tasks and coordinate real-time actions—local Kazakhstani students frequently
shift back into Russian or Kazakh to maximize their own efficiency. This code-
switching behavior, while natural for domestic students who possess highly fluid
multilingual identities, systematically isolates the Turkmen international students [7].

“We are out in the field testing soil samples. The official language is English,
but the local students get excited or stressed and immediately switch to fast Kazakh
or Russian slang. | am left standing there holding the sample tubes, unable to
understand the plan. Sometimes when students suddenly switch to Kazakh or Russian
during group work, I cannot follow what is happening. | feel disconnected and do not
know how to participate”. (P9).

As a direct result of this informal exclusion, Turkmen students at KATRU
exhibit a heavy reliance on co-national clustering. To escape the anxiety of
navigating a multi-layered linguistic matrix they cannot fully parse, they form
insulated social bubbles with fellow Turkmen scholars in the dormitories. While this
provides immediate psychological protection, it directly arrests their development of
the savoir apprendre/faire dimensions of Byram’s model [1], trapping them in a
cycle of social isolation that limits their professional networking opportunities.
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Theme 3: Digital institutional shock and hierarchical dissonance.

The final theme concerns the immense acculturation stress induced by
structural and cultural mismatches between the participants’ home backgrounds and
the modern administrative framework of KATRU. Over the past several years,
KATRU has heavily digitalized its institutional infrastructure, requiring students to
independently manage their academic paths via online portals, digital registrars, and
automated services.

For Turkmen students, who are accustomed to highly centralized, prescriptive,
and face-to-face bureaucratic systems, this high degree of academic autonomy causes
intense anxiety. They frequently experience communicative breakdowns when
attempting to resolve academic issues (such as schedule adjustments or document
requests) because they lack the specific assertive communication strategies required
to navigate automated or decentralized institutional spaces.

Furthermore, deep-seated cultural expectations regarding hierarchy create
intense cognitive dissonance. The highly interactive and accessible nature of KATRU
professors—who often encourage direct email communication and informal academic
consultation—clashes directly with the traditional Turkmen view of educators as
absolute, unapproachable authorities.

“Writing an email to a department head at KATRU to report a system error
feels terrifying to me. In Turkmenistan, you would never write directly to someone
that high up without a long, formal process. | usually spend a lot of time checking my
emails because I worry about making mistakes or sounding disrespectful”. (P12)

This structural and hierarchical dissonance frequently leads to what Akhtarieva
et al. define as acculturation tension [12]. When international students face these
invisible barriers without a proactive institutional cushion, they frequently experience
a sense of profound alienation, viewing the university's administrative and social
systems as cold, unyielding, and exclusionary.

Discussion.

The empirical findings gathered at KATRU demonstrate that the intercultural
communicative challenges of Turkmen students in technical EMI environments are
highly systemic and multi-dimensional. These scholars do not merely experience
difficulty with language; rather, they are navigating a demanding convergence of
technical vocabulary overload, pragmatic mismatch, and sociolinguistic isolation.

This case study challenges the assumption often held by university
administrations that regional Central Asian international students require minimal
transitional support due to shared geographic and post-Soviet commonalities. The
contemporary educational realities of Kazakhstan and Turkmenistan have
experienced profound divergence. This mismatch between educational expectations
and institutional realities corresponds with broader findings in Kazakhstan’s higher
education system. Akhmedova reports that international students entering academic
mobility programs frequently encounter challenges associated with autonomy,
unfamiliar educational norms, and intercultural communication demands [14].

KATRU has actively aligned itself with globalized, research-driven, and highly
digitalized Western educational standards, while the secondary school culture of
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Turkmenistan remains anchored in highly traditional, teacher-centered paradigms.
This structural gap creates an institutional distance that manifests primarily through
classroom pragmatic failure and acute communication anxiety [4].

Our findings reinforce the arguments of Sansyzbaeva and Sagatova [13], who
state that a university cannot achieve genuine internationalization simply by
translating its curriculum into English. Without a comprehensive, culturally
responsive educational strategy, an EMI program risks creating an internally
fragmented campus. At KATRU, this fragmentation is visible in the clear separation
between domestic and international student bodies during social and practical
exercises. While local students enjoy a fluid, multilingual identity that allows them to
seamlessly switch between Kazakh, Russian, and English [7], for Turkmen students,
this fluid matrix operates as an invisible wall of exclusion. This dynamic mirrors the
challenges observed among other international student groups in Kazakhstan [6;9],
indicating that the gap between formal academic English and local social languages is
a critical vulnerability across the nation's higher education sector.

To explicitly contrast these dynamics within the specific context of KATRU,
the following analytical matrix synthesizes the core findings against the paradigms of
Byram [1] and Kim [2].

Challenge Manifestation Theory Impact
Domain

Technical / — Cognitive overload from | Pragmatic Leads to academic

Academic specialized scientific | Failure [4]. marginalization;
English. Savoir local faculty
— Pragmatic deference | comprendre [1]. | frequently
during interactive lab misinterpret polite
work. deference as
— Silence driven by academic
traditional fear of incompetence.
disrespecting authority.

Sociolinguistic | Exclusion during field and | LOTE Causes severe co-

campus lab exercises due to local | Constraints and | national clustering

matrix peer code-switching. Multi-ldentity in dormitories;
Inability to parse rapid | [7; 9]. stalls  long-term
Kazakh-Russian social communicative
interaction. adaptation.

Institutional / | Intense anxiety when | Stress- Induces

Structural navigating digitalized | Adaptation- psychological
registrar portals. Growth  Cycle | withdrawal,
Hierarchical shock | [2]. operational
regarding accessible, | Acculturation alienation, and
informal  student-faculty | Stress [12]. emotional
relations. exhaustion.
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This matrix proves that the difficulties faced by Turkmen scholars are not
isolated linguistic errors, but are structural friction points that require comprehensive,
targeted institutional remediation.

Limitations of the study.

Several limitations should be acknowledged. First, the study is based on a
relatively small qualitative sample of Turkmen students from a single higher
education institution, which may limit the generalizability of findings to other
university settings in Kazakhstan. Second, the study relies exclusively on self-
reported interview data, which may reflect subjective perceptions of intercultural
experiences. Future studies may incorporate mixed method approaches and
comparative analysis across different universities and international student
populations.

Conclusion and institutional recommendations.

This case study of S. Seifullin Kazakh AgroTechnical Research University
(KATRU) demonstrates that the intercultural communicative challenges of Turkmen
students within technical EMI programs are multi-layered, cutting across academic,
sociolinguistic, and institutional dimensions. Navigating a specialized scientific
curriculum in English while simultaneously attempting to integrate into a dynamic,
bilingual host society creates substantial acculturation stress. If left unaddressed, this
stress leads to psychological withdrawal, classroom marginalization, and fragmented
campus dynamics. The study contributes to the growing body of scholarship on
intercultural communication in EMI contexts by providing empirical evidence from
an understudied population-Turkmen students in Kazakhstan’s technical and
agricultural higher education environment [1; 2; 4].

To transition from an “English-taught” institution into a genuinely
“interculturally inclusive” research university, KATRU should implement the
following targeted structural interventions:

1. Integrated technical pragmatics and discourse training: KATRU should
introduce specialized, discipline-specific modules focused on academic and scientific
pragmatics in English. These modules should explicitly train international students
how to navigate student-centered laboratories, engage in constructive peer
disagreement during engineering tasks, and structure technical reports according to
global research standards. Concurrently, faculty professional development should
emphasize intercultural pedagogy to help instructors recognize that international
student silence is often an expression of alternative cultural deference rather than
academic disengagement.

2. Proactive sociolinguistic bridging and language support: To dismantle the
invisible walls caused by local code-switching, KATRU should establish mandatory
intercultural peer-mentorship programs, systematically pairing incoming Turkmen
scholars with local Kazakhstani upperclassmen within the same technical faculties.
Furthermore, the university should provide credit-bearing introductory courses in
conversational Kazakh and modern Russian customized for international students.
Equipping scholars with basic social language tools is vital to reducing campus
isolation and facilitating practical internship integration.
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3. Dedicated administrative support and intercultural onboarding: KATRU’s
student service and registrar divisions should deploy a continuous, culturally
responsive onboarding framework. This should include multilingual digital user
guides for university portals, dedicated international student academic advisors
within each faculty, and clear, structured communication protocols for student-faculty
interactions. By smoothing these administrative friction points, the university can
convert institutional anxiety into opportunities for positive adaptation, confidence-
building, and systemic academic succes.
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LESSON STUDY YAEPICI APKbl/1ibl BACTAYbILL
CbiHbIMN OKYLWbINNAPbIHbIH, XKA3Y AAfAbIN1APbIH
AOAMDITY: ®OHONTOTUAJIBIK CAYATTbI/IbIKKA
HETI3AOE/NITEH 3EPTTEY

I'.T. Omaposa
bacmayviw coinvin noni myeanimi, macucmp, C. Toavlibexoe amvinoazel No3 axnapammoix
mexnonocusnap mekmen auyetii, Keizviiopoa x.

by makanana 6acTayblil ChIHBIT OKYIIBIIAPBIHBIH CAyaTThl Ka3y JaFablIapbiH
KanbinTacTeipyna Lesson Study 3eptrey cabarblHBIH THIMILUIITT KapacThIPbUIAJIbI.
3eprTey OapbIChIH/IA 2-ChIHBIN OKYIIBUIAPBIHBIH Ka3aK TUTIHJIETT «H—H» JbIOBICTapbIH
JYPBIC AXBIPATHIN Ka3zyJa Ke3JCCETIH KHUBIHIBIKTAPhl aHBIKTAJBIN, OHBI KOKOFa
OaFbITTAJIFaH KYHEIl )KYMBICTAp YHBIMAACTHIPBULABL. APTUKYIISIIUSIIBIK JKaTTHIFyJIap,
KAHBUITIIAIITAP, CANBICTBIPMAIIBI CO3/IIK KYMBICTAp JKOHE CapajaHfaH TarchlpMaiap
apKbUIbl OKYIIBLIAP IbIH XKa3bUIbIM OPEKETIH KETUIAIPY *Kouaapsl kepcetuial. Lesson
Study yzaepiciHiH MyFamiMJIEepIiH KoCiOM JaMyblHa >KOHE OKYIIbUIAPIBIH cayaTThl
a3y JaFIbUIapbIHBIH KAJIBIITACYbIHA OH BIKIAT €TETiH1 NN ICH/II.

Tyiiin ce3oep: Lesson Study, cayaTThl xa3y, (OHOJIOTHSJIBIK CayaTThUIBIK,
ApTUKYJLIIUSUIBIK KATTBIFY, OacTaysbllll CHIHBII, JKa3bLJIBIM SPEKETi, 3epTTEy cabarsbl,
KAHBUITIIAII, CapajlaHFaH TarchipMa.

MyfaniMHiH 1me0epiirt — OHBIH >KaH-)KaKThl OLTIMIMEH, OKYIIBIHBI ITOHTE
KBI3BIKTHIpA aTybIMEH, OaJlaHbl KAKChl KOPYIMEH, cabakThl THIMII YHBIMIIACThIpa
outyimen emmieHeni. Kazipri Tanma okymibl OUTIMAI TEK KiTan apKbUIbl FaHa eMec,
aKIMapaTTHIK-KOMMYHHUKAIMSUTBIK TEXHOJIOTHSIIAP apKbUTBI 1a MeHrepeai. COHIBIKTaH
OacTayblIlll ChIHBIN MYFaJIIMIHE YJIKEH Kayankepuiaik xkykreneni. Ceded1 Oacraysiiil
MyFajiMi OKyIlblFa OlpHelle MmoHHeH cabak Oepinm KaHa KoWMal, OHBIH KaOileTiH,
KbI3BIFYIIBUIBIFBIH,  OCJICEHAUTINH, KAapbIM-KaThIHACKIH  OakbUIam,  TYJIFaIbIK
KaJbINTacyblHa BIKMan erefi. OcChIHAal MaHBI3IbI MIHISTTEPMAl JKY3e€re achIpy
OapbIChIHIIAa MYFAIIMHIH KOCIOM JaMyblHA BIKMAJI €TETIH TUIMAI ToCcUIAep/iH Oipi —
Lesson Study 3eprrey cabarbl. Lesson Study — myramimaepsain Oipiecinm cabakThl
KOcCTapiaybl, ©TKi3yl, Oakbulaybl >KOHE TaJJjaybl apKbUIbl OKBITY CallachlH
KEeTUmipyre OarpITTaiFaH 3epTrey yaepici. Menin Lesson Study 3eptreyin
KyprizyiMe  MekTeOIMI3miH  Ka3ak Tul MeH one0ueTi TMMoHI — MyFaliMi
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N.V.CalinanueBanblH ToXipubeci TypTki Oomabl. EHOex eoTumiMHIH 14  Kbud
OoJiFaHbIHA KapaMmacTaH, 3epTTey >KYMBICBIH OacTtap ajjblHJa CEHIMCI3AIK OOJIJIbI.
«byJ1 )KYMBIC HIBIHBIMEH HOTHXKE Oepe Me?», «OpinTecTepiM MEHIH ChIHBIOBIMIAFbI
MOCeJIeH1 IIenIyre kemMekrece aja ma?» JEereH cypakTap Mmasaiajbl. ©31M ChIHBII
xerekmr petiHae Lesson Study ynepiciHiH Ke3eHAEpIMEH >KaH-)XKaKThl TAHBICHIIL,
opinTecTepMEH OIpPJIECKEH KYMBICKA KIpPICTIM. 3epTTey >KYMBICHIMHBIH HETI3T1
MakcaThl — Ka3akK Tiai cabaFblHIA OKYIIBUIAPILIH OpQorpadusiIbiK HOpMaTap bl
CakTam, «H—H» JBIOBICTAPBIH CAyaTThl Ka3y JaFAbLIapblH KAJIBINTACTBIPYFa BIKIAI
€TEeTIH THIMJII KYMBIC TYpJIepiH aHbIKTay 00Jabl. OChl MaKCaTBIMIBI KY3€re achipy
YIIIH MEH 2 «O» ChIHBIOBIHIA 3epTTeyiMal kypri3aiM. CeiHbnTa 38 OKYIIBI Oap.
OxymisutapapiH, 0ackiM 06Tl 0Ky MaTepHalIbIH Te3 KaObUIAAaiabl, aybI3Iia Kayarl
Oepyre OeyceHl KaTbicaapl. Aaia >Ka3blIbIM OaphIChIHAA «H—H», «JI—P», «C—II»,
«bl—1» JIBIOBICTAPBIH AJIMACTBIPBIN ka3zy Karenepi >kui ke3necTi. COHBIMEH KaTap
KeOip OKyIIbUIApAbIH TUTIHAEC JbIOBICTApJbl ailiTyFa OalIaHBICTBI MYKICTIKTED
Oaiikanabl. bynm mocene Meni 1-chiHbINTaH Oacran anaHaaTThl. ATa-aHajJapMeH
Oipyiece KYMBIC >KacaJlFaHBIMEH, HOTHIKE >KETKUIIKCI3 00abl. OChIiFaH OalIaHbICTHI
Lesson Study asceiHga kazak TUIl MaMaHAapbIMEH Oipiiecilm 3epTTey KYpri3zy
KOKETTUIITT TybIHAAABL. 3epTTey TOOBIHA Ka3zak TiIl MEH oAcOMeTI IoHIHIH
MyFanmiMaiepl KatbicThl. Cebebi 3epTTey cyparbl OKYIIBUIAPABIH CayaTThl >Ka3y
TAFIBICBIH  KaJBIITACTBIpyFa  OarbITTANABI.  3epTTey  OapbhIChIHAA  JICHTCUIIIK
OakpuTayFa anThl OKYIIBI TAHIAJIbI:

1) A nmeHreiii — )OFapbl OKY XKETICTITiH KOPCETETiH OKYIIbLIAP;

2) B neHreiii — opraria AeHremaeri OKymbliap;

3) C nmeHreiii — Konaayabl KaKeT €TETIH OKYIIbLIAp.

Op JAEHIeiJiIeH €Ki OKYUIbIJaH ajbIHbII, OJIApAbIH cabaKTarbl SpEeKeTTepi,
XKa3bUIBIM JIaFbl  ©3repicTepl >Kyheni OakpUTaHAbl. AJIFAIIKBl 3€pTTEy CalaFsbl
«KypHax koHe xKaray» TakpIpblObIHAa 6TKI3UIAl. Cabak OapbIChIHAA OKYIIBLIAPIBIH
alTBUIBIM OpEKETIHE KOOIpeK KOHUT OeJIIHTeHl aHBIKTaIAbl. 3epTTey TOOBI Kelecl
cabakTap/aa >Ka3bUIbIM TamcChlpMaiapblH keOehTymi ycbiHabl. Keneci cabakrapna
OKYIIBUTAPJBIH «H—H» JHIOBICTAPBIH aXKbIpaTyblHA apHAJIFaH apHaWbl TarchlpMaap
EHTI3UIAl. Ocipece apTUKYJALNMUSIIBIK KATTBIFYJAp THUIMII HOTHUXKE KOPCETTI.
Oxymipuiap aifHa apKbUIbl JIBIOBICTAPIBIH  aWTBUTYy epeKIIeTiKTepiH OaKbuial,
TBIOBICTAP/IBIH JKacally JKOJIAPhIH CaBICTRIpABI. COHBIMEH KaTap: *KaHbUITIAIITap
aNTBUIIBL,CATBICTEIPMANIB  CO3IIK JKYMBICTap JKYPTI3ULILKYNTHIK >KOHE TOMTHIK
TarchIpMaliap OpPBIHAAJIIbI,CapalaHFal KapToUKamap YChIHBUIIBI. MBICaibl: OH — OH,
MEH — MEH, IIIBIH — IIBIH CHSKTHI CO3JIEPMAi CaJbICThIPA OTHIPBIT OKYy JKOHE JKa3y
AKyYMbICTapbl YUbIMAACTBIPbULABL. OKymbuiap «KiMuin? HeniH?» cypakTapbiHa xayar
OepeTiH ce3lepai AYPhIC Ka3yFa >KaTTHIKTHL. byi TanceipManap (HOHOJIOTUSIIBIK
CayaTTBUIBIKTBI JaMBITYFa JKOHE JTBIOBICTAp Il CAaHAIBI TYPAC aKbIpaTyFa BIKIa eTTi.

Lesson Study ynepici OapbIChiHAa OKYIIBUIAPBIH Ka3bUIBIM JIaFAbLIapbIHAA
alTapibIKTald e3repic Oailkanapl. Ocipece: OKYIIbUIAPABIH JBIOBICTAPABI JYPHIC
anuTybl XKaKCapbl,Kazydarbl Karenep a3aiiJIbl,0KYIIBLIAPABIH cabakka
KBI3BIFYIIBUIBIFBl APTTHI,3€PTTEYTE AJlbIHFAaH TOMEH JIEHIeIeri OKYUIbUIApAbIH 03
KaTeJIepiH aHBIKTAY JIaFAblIaphl KaJbIlTaca 0acTabl.
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APTHKYJSAIUSIIBIK KATTHIFYJIap MEH JKaHBUITHAIITAPIBIH THIMIUIIT epeKIie
Oaifkayapl. AJFalibIHAA OKYIIbLJIAp alHAMEH JKYMBIC jKacayFa KbI3bIFYIIIBUIBIK
TaHBITHIN, HETI3T1 MaKCaTTaH AaybITKIFAHBIMECH, YaKbIT ©Te Keile Oyl KYMBIC
KYHJICJIIKTI JaF/IbIFa alfHaJIIbI.

CoHBIMEH KaTap JIOroIeJl MaMaHHBIH KOMETIMEH TUIHAE MYKICTIr Oap
OKYIIBIMEH JKEKE JKYMBIC JKYPIi3iJin, HIBIOBICTapabl IYpHIC alTybIHA KOJAQY
KopceTiunai. 3epTTey OaphIChIHAa MYFATIMIEPAiH O1pJIECKEH jKOoCIapiiaybl MEH Kocion
Kepi OaillaHbICHI YIIKEH peJl aTKapbl. Op cabaKkTaH KeiiH KYPri3uireH Tanjaay Keneci
cabaKThl KETUIAIpyre HaKThl OarbIT Oepinm oThipAsl. Lesson Study 3epTrey cabarb
OacTaybIll CHIHBIN OKYIIBUIAPBIHBIH CAyaTThl jKa3y AaFIbUIAPhIH KaJIBIITACTHIPYIa
THIMIII 9JIiC eKeHiH KepceTTi. bipieckeH kocmapriay, kociOm Tanmmay >KoHE Kyhem
pedaekcruss MyFaTiMAEpAiH KOCIOM JTaMyblHa OH BIKHAT €TTi. 3epTTey HOTHKECIHC
APTHKYJIAIMSUTBIK  KATTBHIFYJIApPAbIH, JKaHBUITIIAIITAPABIH, CATBICTBIPMAIBl CO3JIK
KYMBICTAP/IbIH JKOHE CapallaHFaH TalChIpMaIapbIH OKYIIBUIAPLIH (HOHOIOTHSIIBIK
CayaTThUIBIFBIH JAMBITY 14 MAHBI3/IbI POJT aTKAPATHIHBI aHBIKTAJIIIBI.

3epTTey KYMBICHI OapbIChbIiHAA anblHFaH HoTwkenep Lesson Study TocumiHiH
TEeK OKYIIBUIAPJIbIH O11IM camacklH apTTBIPHIN KaHa KoWMal, MyFalmiMIepaiH Kocion
TOXKIpUOE anMacyblHa, e3apa KoJJay KOPCETYIHE MXKoHE THIMJ1I OKBITY OJICTEpiH
Oipyiece aHBIKTayblHa MYMKIHJIK OepeTiHiH KepceTTi. OcbiHAal KyHeml KyMbICTap
apKBUTBl  OKYIIBUIAPJABIH CayaTThl »Ka3yFa JEreH KbI3BIFYIIBUIBIFRI apTHIN, ©3
OlTIMIEpiHe JIeTeH CEHIMIUIITT HbIFast TYCTI.
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FTAMP 14.35.09

UNIVERSAL DESIGN FOR LEARNING (UDL)
NMPUHUUNTEPIH Afbi/ILWbIH TI/1I CABAFbIHAA XKY3ETE
ACbIPY

H. Ep00JKbI3bI

Cmyoenm, M. Omemicos amuvindazel bamvic Kazaxcman ynusepcumemi, Opan K.

byn makanana arpUTIIBIH TUTI cabarbiHaa OMOe0an oKy auzaiHbiHbIH (UDL)
OPUHIMOTEPIH THIMII JKY3€re achIpyAblH TEOPHUSUIBIK JKOHE IMPaKTHUKAIIBIK
acnekTuiepi KapacTtelpbuiazibl. Kazipri 6u1iM O6epy mapaaurmachkl 9pOip OKYIIBIHBIH
KEKE EpEeKIIENKTepIH, OKY CTWJIIH, NMCUXO(DHU3UONOTHIIBIK MYMKIHIIKTEPIH >KOHE
MOTHUBAlMA JCHTEWIH €CKEepEeTIH MKeM/I1, Keaeprici3 optanbl Ttajan erenl. UDL mon
OCbl KaXKeTTUTKKe >xayanm Oepeai. Makanaga UDL-mgin ym ipremi npuHOum —
TapTBIMJIBUIBIK (€ngagement), akmapaTThl YChIHY (representation) »KoHE OpeKeT MeH
epHEK (action & expression) — aFbUIIBIH TUIl Cca0aKTapbIHBIH YJTUIEpIMEH
cunatrtanaabl. CaHAbIK TEXHOJOTHsIIAp MEH MKeMAl Oarayiay >KyMeCiHIH KeMEriMeH
OKBITYIbl O€MIMIEyAIH HaKThl >KOJAapbl KOpCEeTUIreH. Makana afFbUIIIbIH Tl
MyFaliMJepiHe, 9iCKepepre, MHKIIO3UBTI OUTIM Oepy cajlachlHbIH MaMaHJlapbiHa
’KOHE JKOFaphl OKY OPBIHIAPBIHBIH CTYICHTTEPIHE apHAJIFaH.

Tyiiin ce30ep: ombGeban oxy muzaiiel (UDL), arbutmiblH Timl  cabarbl,
WMHKJIIO3UBT1 OUTIM Oepy, OKy CTHIIbJIEpl, MyJbTUMEINA PECYpCTap, MKEeMI1 Oaranay,
KOJDKETIMAUTIK, OUTiM Oepy/ieri HHHOBaIsIap.

Kazipri cwiHBII — adyaH TYpJIUTIKTIH MeKeHl. bip mnaprama oTbhIpraH
OKYIIBUTAPJBIH ~ aFbUIINIBIH  TUTIH MEHTepy JeHreii, akmapaTThl KaObuiaay
KBUIIaMJIBIFBI, BU3YAJIIbI, ayIHaJIJIbl HEMeCe KMHECTCTUKAJIBIK CTHIIbIe OCHIMIIIIT,
TIOTI cabakKa JereH KoHUI-KYH1 opTypii. JlocTypsi «oprailia OKYIIbIFay apHaJIFaH
cabak yJirici MiHAETTI Typze OipeyJliH apTTa KajlyblHa, €KiHIIl OipeyniH 3epiryiHe
oken coranabl. Ochl MpoOIeMaHbl ISy IIH KUITI — OMOeban oky au3aiinbl (Universal
Design for Learning — UDL). UDL — Oy cabakTtarbl KeAeprijiepil ajiablH aja
OoJpKar, oJapAbl JKOWABIH HKemAl crpareruschl. On «Oip yiari OapJibIFbIHA
KapaMaib» JereH KapanalbIM aKUKaTTaH TYbIHJAWIbl. AFBUIIIBIH TUTI — TIp1 T,
OHBl OKBITYZla JKaTTay MEH KaWTajay FaHa €MeC, Ce3IM MEH IIbIFapMaIlbLIbIK
MaHb3el. UDL mom ockl JKepae KyIITI KypainFa alHalagbl: Of cabakKThl op
OKYIIIBIHBIH JKE€KE QJIEMIHE €CIK allaThlH MmopTaiFa aiHanasipaasl. UDL-nin yi ipremi
cyparbl 0ap: OKYIIBIHBI Kayiaih KbI3BIKTHIpaMbIH (Engagement — «Hemikten?»),
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aKmapaTThl opKamail kamai »kerkizemiH (Representation — «He?») »koHe OKyIIIbI
OuTIMIH Kamail epkiH kepceTe anaabl (Action & Expression — «Kanaii?»). Ocel yiu
CypaKKa jkayamn 13/1ey — aFbUIIIBIH TUTl MYFaJIIMIH KYHACTIKTI PyTHHAAH IIBIFAPHIII,
HarbI3 MICOEPIIIK OUITiHE KOTEpe/Il.

Tin yHpeHyaiH €H YJIKeH KeAeprici — KOPKBIHBIN TeH xanbiry. UDL-mig
OlpiHII TPUHIUIIT Op OKYIIBIHBIH 1MIKI OTHIH TyTaTyfa OarbiTTasiFadH. O YIIiH
MYFajJiM OKYyLIbIFa TaHJay epKiHAIriH Oepeni. Msicansl, «My Dream Holiday»
TaKbIPBIOBIH ©TKEHE, Oip OKYIIbI IIAFbIH SHTIME Ka3ajbl, eKIHIIICI TpeBea-0iorep
pETiHAE BHUACOPOJUK TYCIpemi, YIIIHIIICI OH >Ka3blll, OHBl OPBIHIAWILI. TaxHmay —
KayarnmKepIIUTiK TYIbIPaIbl, ajl jKayarKepIiaiK — 1ITKi MOTUBAIMSIHBIH aHachl. TaFrsl
Oip KYIITI TOCLT — cabaKThIH Ma3MYHBIH OKYIIBUIAPABIH ©MipiMeH OalIaHBICTBIPY.
«Present Perfect» rpammaTukachiH YHpEHIN XKaTKaHIa, OKYIIBUIAPABIH ©31CpiHIH
«eIIKaIllaH jKacamaraH, OlpakK »KacarbiChl KEJIETIH ICTEpl» Typasibl cemjiecyl — Oy
epeKeH1 KaTTaH/bl eMec, KaHbl eTel. Tarbl 01p 9J1ic — BIHTBIMAKTACTBIK. JKYITHIK
’KOHE TOITHIK TarchipManap, jaedarrap, peyiiik OWbIHAAP — MYHBIH O9p1 CBHIHBITITHI
OocekesecTik eMec, OIpecTiK opTara alHaIasIpasl. EciHizne OOJCHIH: erep OKYIIbI
cabakKa >KyperiMeH KipMece, MHbI J1a >KYMBIC 1CTEMEMIi.

Keit okymisiFa MOTIH/II OKBIN TYCIHY OHal, €KIHIIICIHE — ayJMOHBI ThIHJAFaH,
yuriHiricine — Buaeonsl kepren tuimai. UDL OoiibiHIlIa MyFalliM aknapaTTsl Oip FaHa
apHamMeH emec, OipHemie apHameH Oepyre MiHaeTTi. byn — omunaik Maceneci.
AFBUTIIBIH TUTI calaFbIHAa Oyl Kanail sky3ere acanbl? bBipiHmmigeH, ke3 KeJlreH
ayavoMaTepuaiiblH KacblHIa TPAHCKPUNT (MOTIH HYCKAchl) 00iybl Kepek. Duiibm
HEMece BUJIEO0 KOPCETKEHJI€ aFbUIIIBIHINA CYOTUTP/l KOCBIHbI3. EKiHIIIIEH, KypAel
rpaMMaTUKAIBIK TaKbIpbITapabl mind map, kecte Hemece uHbporpaduka TypiHae
KOpCeTIHI3. Y IIHIIIACH, O1p TaKbIpbINTHI 2-3 TYpJil TULAIK AEHIeWIeri MOTIHAEpPMEH
KaMmTamachl3 eTiHi3. Mpbicaibl, «London» TakbIpblObIHAA O1p OKYUIbI >KEHUIIETIITEH
(A2) mortiHal OoKuABI, €KiHINICI HakThl Bl meHrewingeri akmapaTThl, ajl YIIIHIII
TYIHYCKa TYPHUCTIK OyKIeTTepl Tayiaainapl. MyabTUMEIUAHbIH KYIIIH YMBITIIAHbBI3:
noakactrap, TED-Ed GeitHecabakrapsl, HHTEpakTUBTI kaTThirynap (LearningApps,
Wordwall) — myHbIH 6opi aKmapaTThIH KaOBUIIaHYBIH eceneiai. bacTel mpuHium: Oip
OKYIIIBIHBIH «MEH TYCIHOCWMIiH» Jemn aiTyblHa ceben >KOK. OWUTKEeHI maTepuain Ioi
OFaH BIHFAIIIBI JOPMATTA YCHIHBLUIFAH.

JacTypaai 6aranay ynarici: OapiblFbl O1p yakbITTa Oip TarcblpMaHbl OpPbIHAANIBI.
Al erep OKYIIbI KaKChl ceiern, Oipak ’ka3zyja KuHalaTbiH Oojica? Hemece kakchl
»Ka3FaHbIMEH, aybI3Ila xkayan OepylneH KopkatblH Oosca? UDL yuriHm npuHUMMI
OKyIlIbUIapFa 63 OLTIMIH KepceTyAiH OlpHelle K0IbIH Oepeal. AFbUIIIBIH TUTIHIE Oy
KeJeciiel KepiHel: 3CCe OpHbIHA IMOJKACT HEMEeCe BHJC0ICCE JKa3y; aybI3lia
OasiHmaMa OpHBIHA CIANA-IIOy HEMece TOoCTep KOpFay; jkaz0alra Auaior OpHBbIHA
peJiik oibIHFa Tycipy. TinTi Oaranay Kputepuiliepi e ukem i 00J1ybl Kepek. AJIbIH
aya OoKymiblIapra pyopuka (Oaranmay maparbl) Oepiieni, COHIa ojlap HEHi KYTeTiHIH
oinemi. Keitinri kepi OaiilaHbIC TEK <«IYPHIC/OYPHIC» €MeC, «Kaiaa »KaKChl, Kaimaa
KaKcapTyra OoJiajib» JIeTeH JaMBITYIIbl cumarra Oomanbl. CaHIBIK Kypaiaap Oy
xKepnae aupeikmia pen arkapanbl. Flipgrid apkpiiel okymbutap 1-2 MHUHYTTBIK
BUJICOMEH 03 OibIH Oumaipeni. Canva apKbUIbI BU3YaJbl pe3tome xacaiiapl. Google
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Docs-Ta Gipnecin »ka30a xKYMBICBIH KYyprizeai. by oaictep ysmak oKymiblUiapra aa,
HIaniiaH OWIaWThIHAApra 1a, Oasy KapKbIHMEH >XYMBIC ICTEUTIHIAEpre JAe ©31H
KepceTyre MyMKIH/IIK Oepei.

ArputiiblH Tl cabarbiHa UDL  eHri3yaiH NpakTUKaNbIK YATICI pEeTiHe
«Restaurant Etiquette» TaxbIpbIObIH anaiibIK (6-ChIHBIN, JeHred Al-A2). Jloctypai
cabakTa OKYIIbUIAp MOTIHAI OKBIMN, CO3MIK KaTTam, auaior skartaigsl. UDL
OotiprHIIa cabak Mymmem Oackamra etemi. CabGakTeiH OackiHma okymburap Padlet
TaKTaChlHa SMOJ3UJIEP apKBUIbI «CYHIKTI TaFaMbIH» JETCH CYpakka »kayam Oepei.
byn onmapapl TakeIpeITiKa )kymcak eHrizeni. CoaH KeiH MyFaliM Tamak aTayJiapbiH
yII Typiii opmaTTa YChIHAABI: CypeT, ay/Ino, JKa3bUTybl. Op OKYIIIbI ©31HE BIHFAUIIBI
Kypanabl TaHmaaiapl (MoTiHAl okuabl, QR Koa apKbpUTbl ayIMOHBI THIHAANIBI HEMECe
CypeTTep apKbUIBI €CTe caKTaiijpl). /uamor yiaricii MeHrepy Ke3iHA€ CBIHBIN YIII
Tonka OemiHenl. bip Tom MOTIHAI OKBIN, Ma3MyHbIH Tanjgaapl. ExiHmn Tom
ayIMOJNAJIOTThl THIHJAAN, MAaKETIH caliajbl. YIIHIII TOM COJ JUAJOITHIH IIaFbIH
OeitHexkaz0achiH Kkepesl. HoTmxkeciHae OapibIFbl Ja TaKbIPBIIITHI MEHrepenl, Oipak
OpKIM ©3 JKOJBbIMEH. EH KbI3bIFBI — IIBIFAPMAIIBUIBIK TamnceipMa. OKymibLIap
pecTOpaHIarbl KaFJai bl KOPCETY/IIH TOPT HYCKACBIHAH TaHIANIbI: POJIIIK ONBIHIIbI
TIKEJIEH CHIHBINTA KOPCETY; Yiae 0TOAChIMEH KbICKAa BHJIEO TYCIPY; KOMHKC PETIHIC
caiy; TocTep jkacar, oHbl Kopray. baramay anjpiH ana OepuireH pyOpuka apKbLibl
Kypeni. byn cabakra «Hamap OKyIIbD) J€r€H YFbIM OoJMaibpl. OpKailChiChl 63
TaJaHTBIH KaPKbIPATAIbI.

UDL-n1 TonbIKKaHApl €Hri3y OHaid emec. Myramimaep »Kul Ke3[IeceTiH
KHUBIHJBIKTAP: YaKbITThIH KeTicreyuiri (01p cabakTel OlpHeIIe HYCKaJa JalblHAAy
KOIl YaKbIT ajlajibl); PECypCTapAblH IIEKTEYJI OOdybl (CHIHBINITA HMHTEPHET, KEKE
KYpBUIFbLIAp OONMaybl); KeHOip MyFaliMIEpAiH CaHAbIK CayaTThUIbIFBIHBIH
TOMEH/IIT1; J)KOHE €H 0acTBhIChI — JIOCTYpPJl Oaranay *yieciHe (TecTTep, eMTUXaHaap)
yiipeny. Anaiina Oy kenepruiepai kenyre 6omaapl. bip cabakran Oactanbi3. bykin
OKy JKbUIBIH eMmec, Oip TakeipbinTel UDL mnpuHnunrepiMeH OTKI3IN KOpiHi3.
ExinmmigeH, marplH CaHIBIK Kypayaapasl Oip-OipAeH eHTri3iHi3: amabiMeH Quizlet,
onan keiin Edpuzzle. YmninmiineH, spinrectepiHizOeH Oipiecim, mMarepuaigapMeH
anMaceiHbl3. UDL — Oy skanfpl3 MyFaldiMHIH KEKe epiiiri eMec, OYK1J MEKTEeITiH
monenueti. Ex 6acteicel: UDL Gapiblk OKyIbIFa Oip/eil yiriHi eMec, dp OKYIIbIFa 03
YJITiCiH YebiHaAbl. by — anciznepal 6ackanapra sKaKbIHIATY YILIH €MEC, O9PKIMHIH 63
OMiriHe JKeTyl YILIH )KacalFaH xKyile.

AFBUIIIBIH TIJIIH OKBITY — OYJI TEK JIEKCMKAa MEH TpaMMaTHKaHbl MEHTEPTY
emec. by — oOKymbUIapAblH CEHIMIH OSTy, OJapJblH ©3 JaybIChIH Ta0ybIHA
KOMEKTeCcy. OMOe0an oKy Ju3ailHbl 97 OChl MaKcaTKa KbI3MeT ereli. On cabakTarsl
KenepruiepAi Oy3bll, 9p OKYIIBIHBIH KOJBIH amajabl. OKylbulap €eHAl «MEeH
TYyCiHOEWMIiH, MeH jkacal anmaiMbIiH» aemeial. Onap «MeHiH Jie KOJIbIM O0ap, MEHIH
7€ JaybICKIM MaHbI3AeD nekal. Opoip myramim UDL-nmen Oip kimkeHe KamxamHaH
Oactaybl MyMmKiH. bByrin cabakra MOTIHMEH KaTap ayJauOHBI KOCHIHBI3. EpTeH
OKYIIIbUTApFa TaIllChIPMaHbl OPBIHIAYBIH €Ki HYCKAChIH YCHIHBIHBI3. bip aliman keiin
OKYIIBUTAPJIBIH ©371epi «OYTiH MEH KaJlaii OKBIFBIM KeJIedi?» NeTeH TaHIay KacaThiH
oonanel. Mine, conna ciz Harbel3 UDL-re xxetTiHi3. Cebed1 UDL — omicreMe emec, ol
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dbunocodus. Op agaMm Kaaipii, op ajaMm yHpeHe ajaabl — OChl CEHIMHEH OacTajaThIH
dbunocodus.
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Afbl/IWbIH TINIH OKbITYAAfbl KOHCTPYKTUBU3ZM
TEOPUACBLIHbIH, KO/1OAHbINYbI

J.C. EnemieBa, I'.T. KammypartoBa

Cmyoenmmep, M. Omemicoe amvinoazvl bamvic Kazaxcman ynusepcumemi, Opan K.

byn Makanana afpUIIIBIH TUIIH OKBITY 9OJICTEMECIHJIETT KOHCTPYKTHUBU3M
TEOPUSICHIHBIH TUIAKTUKAIBIK dJIeyeTl KapacThipbliagbl. KOHCTpYKTUBU3MHIH HET13T1
MOCTYJIaTTapbl — OUTIM aIIyIIBIHBIH O€JCeHAl CYOBEKTIIIK YCTaHBIMBI, QJIEYMETTIK
e3apa OpEKeTTeCy, «30HaNbIK kakblH ngamy» (3K]/[) xone «scaffolding» (Tipek)
YFRIMAApBl  capaliaHagpl. Makamaga — OKylIbiFa  OaFbITTalFaH  TOCUT  MEH
KOJUTA0OpAaTHBTI  OKBITYABIH  (TONTHIK  KoOajap, HWHTEPAKTUBTI  QJICTEP)
IPAaMMATHKAIBIK KY3BIPETTUTIK TI€H KOMMYHHUKATHBTIK JaFAbLIapbl JTaMbBITYIaFbl
TUIMAUTITIHE Tanjay skacananabl. CoHmaii-ak, 3aMaHayd aKnapaTThIK TEXHOJOTHsIap
MeH apanac okbITy (blended learning) ’xarnailblHIa KOHCTPYKTUBUCTIK HAESIIAPIbI
KYy3€re achIpyJblH €peKIIeNKTepl, OHbIH IimiHAe Ka3akcTaHHBIH >KOFapbl OKY
OpBIHAAPbl MEH MEKTENTEPIHJIEr1 JKCIEPUMEHTANIBIK 3epPTTEYJEPAiH HOTHKEIepi
KenTipijeai. ABTopjiap KOHCTPYKTUBHU3M JIQCTYPJIl TPAMMATHUKANIBIK TOCLIre Oaiama
€MeC, KEpICIHIIEe, OHBI TOJIBIKTBIPHIN, TUI YUPEHYHIUIEpIIH CBHIHA OWJIaybl MEH
ABTOHOMMSICBHIH JTAMBITY IBIH THIMJII CTPATErHsIChI PETIHE KOPHITHIHIBLTANIBI.

Tyiiin ce30ep: KOHCTPYKTHBU3M, aFbUIINIBIH TUIIH OKBITY, OJEYMETTIK
KOHCTPYKTUBU3M, 30HAJIBIK KaKbIH Aamy, scaffolding, okyribira OarbITTalFaH OKBITY,
KOMMYHUKATUBTIK KY3bIPETTLIIK.

Kasipri 3amanfbel Ou1iM Oepy mnapaaurMacbiHAa KOHCTPYKTHBU3M TEOPHUSCHI
arbUIIBIH  TUTIH  OKBITY  OMICTEMECIHIH  HErI3rl  FhUIBIMHU-(UIOCO(DUSITBIK
OarbITTapbIHBIH OipiHe aifHaIAbl. bynm Teopus OUTIM aNyIIbIHBIH JalbIH OUTIMII
MaCCUBTI KaOBUIAAYIBI €Mec, KepiciHIle, 63 OLTIMIH OeJICeHal TYpAe KYpacThIpylIbl
cyOBeKT peTiHeri pesin anra Tapransl. [x.ITuaxe men JI.BeiroTckuii eHOeKTepiHIe
Heri3/leIrTeH Oyl  Ke3Kapac JMHTBOJUJAKTHKAZa Ca0aKThl YHBIMIACTHIPYIBIH
JOCTYPJIIl TpaMMaTHKAJIBIK-ay/1apMajIbIK IICIHEH OKYIIIBIHBIH JKEKe TIKIpuOeci MeH
QJIEYMETTIK ©3apa 9pEKeTTeCylHEe HETi3JeNreH KOMMYHMKATHBTIK Mapaaurmara
KOITy 1l KAMTaMachl3 €TTi .

AFBUIIIBIH TUIIH OKBITYIAFbl QJIEyMETTIK KOHCTPYKTHUBU3M (JI.BbIroTckmii)
epeKilie MaHbI3Fa ue, cebedi T — SJeyMETTIK KYObUIbIC. BRITOTCKUIAIH «30HANBIK
xakbiH namy» (32K/[) Teopusicbl OOWBIHILA, OKBITY OKYIIBIHBIH Ka3ipri Aamy

247



Science and innovation: news, problems and achievements

JIEHIEHIHEH COJI YKOFaphl OOJybl KepeK, ajaija OHbIH OLIiMJII 63 OeTIMEH MeHIepe
aNaThlH IIeKapachiHaH acnaybl THic . Ockl TycTa «scaffolding» (Tipek Hemece apabiK
KOJJay) MeXaHu3Mi ICKe KOChUIaabl. MyFalliMHIH pesl — aKmapaTThlH JadbIH
TPaHCIATOPEl OO0y €eMec, OKYIIbIFa KypJeil TarchipMaiap/ibl Ke3eH-Ke3eHIMEH
KEHYTre KOMEKTECETIH «KYpbUIa» aiHaiy. MpIcaibl, rpaMMaTHKAIBIK KYPBUIBIMIbI
TYCIHJIpreHJie, MYFajliM ajJbIMEH VIl KepceTedl, COChbIH OipJiecim OpbIHIayFa
KeIlle/ll, TeK COHbIHJA OKYIIbIFa TalChIpMaHbl 63 OETIMEH OpbIHAAayFa MYMKIHIIK
oepeni. byn omic Kasakcrammaret PUDP Scaffolding >xo6acel asicelHma COTTI
KOJIAHBLIBIN, MYFATIMICP/IIH aBTOPIBIK KYPCTaphIH d31pJiey MaFAblIapblH TaMbBITyFa
BIKIIAJ €TTI .

OxymibiFa OarbITTaliFAaH OKBITY KOHCTPYKTHBU3MHIH JUIAKTUKAIBIK ©3€Ti
Oompim TaObUTAmbI. J[OCTYpIl «MYFaTiM OPTAJIBIKTBDY MOJCIBACH aBIPMAIIBLIIFGI,
MyHJa OKy MpOLECl OKYUIbIHBIH KAKETTUIIKTEpl MEH KbI3bIFYLIbUIBIKTapbIHA
ocriimuenenl. 3epTTeysiep KepceTKeHJeH, KOHCTPYKTHUBUCTIK OJIC aFBUIIIBIH T
cabakTapblH/la OKYIIbUIAPJIbIH COiliey OpeKeTiH (ceilliey yaKbIThIH) aWTapIibIKTan
aprreipanbl . bareic Kaszakcran yHUBEpCUTETIHIH 8-9 CBIHBIN OKylIbUIApPbIHA
KYPri3re€H TMelaroruKayiblK JKCIEPUMEHTIHJE CTYIACHTTEPJIH TIpaMMaTHUKAIIbIK
cayarTbUIbIFbl OopTama ecenmnen 25-30% — ra skakcapraHbl aHBIKTAIIBI. by xkepne
TaObICKa mMepcoHanu3anus (OKYIIBIHBIH OMIpPIIK TXIpUOECiHe CyileHy) >KoHe
KOHTEKCTUIIK OKBITY (TpaMMaTUKAJIBIK €peKesiep/l OKIIayJIaHFaH KaTThIFyJap eMec,
HAaKTbl OMIPJIIK JKaFgasTTap meHOepinae 0epy) apKblUIbl KOJI AKETKI3UI/L

KOHCTpYKTUBU3MHIH Tarbl Olp MaHBI3JIbl aCIEKTICI — KOJJIA0OPAaTUBTI HEMECE
BIHTBIMAKTACTBIKIIEH OKBITY. T11 YpeHy — OKIIayJlaHFaH MpPOLEcC eMeC, O JAHAJIOT
MIeH QJIEYMETTIK ©3apa SpeKeTTI KaxeT eTeAl . Tonteik xxobanap, aedarrap, « Think-
Pair-Share» (ofan-xynrac-0ei1ic) CHSIKTBI HHTEPAKTHBTI diCTEp OKyIIbLIapra Oip-
OipiHeH yipeHyTe, KaTeJepiH Ty3eTyre *oHe Oipiecin OuUTiM KypacThIpyFa MYMKIHIIK
oepeni . byn ocipece mier TutiHaE coiliey KOpKbIHBIIIBIH (language barrier) sxenyre
TUIMII 9cep eTeql, cebedl Karenecy Kaymi TOM 1miH/e «OIPIKKEH jKayarKepIiTiKKe»
allHaIaJbl.

3amanayu OumiMm Oepy TexHosorusuiapel «blended learning» (apamac OKbITY)
apKbBUIbI KOHCTPYKTHUBHUCTIK HACSIIAPJbI JKY3€re achbIPyIbIH KaHa MYMKIHIIKTEpIH
amrtel. BeO-TexHomorusmap OUTIM aiy MPOIECIH CHIHBINITAH ThHIC JKEpre IIbIFapyFa,
AFHU HAKThl yaKbITTaFrbl yarTap, Gopymaap MeH OipiieCKeH peAakuusiiay Kypaiaapsl
(mbicanbl, Google Docs) apKbUIbl OKyUIbLIAPAbIH HAaKThl KOMMYHUKATHUBTIK OpTara
eHylHe MYMKIHAIK Oepeni . Ajaija 3epTTeyiep TEXHOJIOTHSHBIH ©31 €MeC, OHBI
KOJIZTAaHYIBIH OAICTEMENIK HEeTI3UII MICHIYII peJl aTKapaThIHBIH Kepcerenl. Erep
TEXHOJIOTHUSI JACTYPJl «aKmapaTrThl >KETKI3y» MOJENIH KYIIEWTy YIIIH FaHa
KOJIJTAHBLICA, OHBIH KOHCTPYKTHUBUCTIK dJIeyeTl TOMEH 0O0JIaJIbl .

KopeITbIHABIIAK — Kene, aFbUINIBIH  TUTIH  OKBITYJarbl KOHCTPYKTHBH3M
TEOPHSICHIH KOJJJaHy — T€K COH1 YPIIC eMec, OKy MOTHBAIUSCHIH apTTHIPHIT, CHIHH
oifiJlay MEH aBTOHOMHMSHBI JAMBITATBIH THUIMJII Kypaji. bys Tociia oKymibIHbI OiTiMHIH
MACCUBTI TYTHIHYIIBICBIHAH OEJICEH/I1 «areHTKe» aHanasipaasl. KazakcTtanaplk O11iM
O0epy KOHTEKCTiHAE (TMOJUIMHTBAIBIBI OpTa) KOHCTPYKTUBHU3M TEOPHSCHIH OJIaH 9pi
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TEPEHCTIN 3ePTTEy KOHE OHBbI TPHWJIMHTBAJIBIBI cascaT asChlHAa OeHiMey ©3eKTi
OO0JIBIT TAOBLIAIEI .
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3AMAHAYU CABAKTbIH, K¥Pbl/1biMbl MEH
EPEKLLUENIIKTEPI XX9HE TIKTOK NMEH INSTAGRAM
KOHTEHTIHIH, OKYLIbINAP TI/1IHE SCEPI

A.T. Apreira;iueBa
Cmyoenm, M. Omemicos amuvindazel bamvic Kazaxcman ynusepcumemi, Opan K.

byn makanana 3amaHayd ca0akThlH ©3€KTI KYpPbUIBIMBI MEH €peKIIEeTIKTepI,
counmaii-ak TikTok >xoHe Instagram CHAKTBI QJIEYMETTIK S>KENUIep KOHTEHTIHIH
OKYIIbUIAp TIJIHE THUTI3ETIH dcepl KapacThIpbUiaabl. Ka3ipri MeKTen OKYyIIBICHI €Ki
opTazia eMip Cypedi: IOCTYPil CHIHBIN koHE HUGPIBIK ojeM. OChl €Kl aliMaKThIH
TOFBICBIH/AA TUIAIK JaMy, CayaTThUIBIK KOHE TMEJarorukajiblk —CTpaTerusiap
Macenenepl TybIHAaWAbl. Makanaga MyFaliMJepre MpaKTUKAIBIK —YCBHIHBICTAap
OepuiI, €Ki TaKBIPBINTHIH ©3apa O0aliaHbIChl AlTBLIAIBI.

Tyitin ce30ep: 3amanayu cabak, cabak KypsuibiMbl, TikTok, Instagram,
QJIEYMETTIK KENUIep acepl, OKYyIIbUIap Tum, LHUQPPIBIK CAayaTThUIbIK, TUIIIK
e3repicTep, MeIaroruKaiblK CTpaTerusiap, CbIHA Oiay.

Kasipri MekTen OKyWIBICHI €Kl Typil opraga emMip cypeal. bipi — cbiHbII
OemmMect, eKiHIIici — cMapTHOH YKPAHBIHAAFHI MIEKC13 anieM. byt exi opta Oip-OipiHeH
okmay emec. Kepicinmie, onap yHeMi opekerTecim, OipiH-0ipi e3repTill OThIPaJbI.
CoHpIKTaH 3aMaHayd Ca0aKThIH €PeKIIeNIKTepl MEH KYPbUIBIMBIH KapacThIpFaH/a,
TikTok men Instagram KOHTEHTIHIH OKyIIbUIap TUTIHE SCEpiH NIe Karap Tajjay —
YaKbIT TaJIa0Bbl.

3amaHayn caOakThIH OIpIHIII EpEeKIIeNiri — OKYIIBIHBI OpPTaJbIKKAa KOIO.
JlocTypii cabakra MyFaliM OUTIMHIH JKaJIFbI3 Ke3l Oojica, Ka3ipri cabakra o
dacuuraTop, SIFHM KO0JI KepceTyIn peiiiH atkapaabl. Ca0aKThlH KYPBUIBIMBI J1a
e3repreH. OJ eH/Il YIII HEeri3ri Ke3eHHEH TYPaJibl: KbI3bIFYIIBUIBIKTBI OATY (Ca0aKThIH
0acbl), MarbIHAHBI ally (OpTaHFbl 06JIIK) XKoHEe peduiekcusi (COHFbl 0oJik). bipinmi
Ke3eHJC OKYIIbLUIAPAbIH Ha3apblH ayJaapy YIIiH KbICKa BHJICO, WHTPHUTAIBIK CYpak
HEeMece OMIPJIIK kKaFaal KoJaaHbuIiaabl. EKiHII Ke3eH e )kKaHa MaTepualiibl MEHIepy
YIIIH >KYIITBIK, TONTHIK >KYMBIC, 3€pTTEY TalchblpManapbl Oepiieni. YIIHII Ke3eHae
OKyIIbUIAp HE YWpPEHTeHIH, KaHJal KUBIHABIKTap OOJFaHbIH, Tarbl HE OUITICI
KeJETIHIH aiTansl. byl KypbUIbIM cabakThl CEpHiHIl, JHHAMHUKAIBIK JKOHE THIMI
eTel.
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Exinmn epekmienik — IUQPIBIK pecypcTap/iblH HHTErpaluschl. 3amMaHayu
myramim Oyringe Kahoot, Quizlet, BilimLand, YouTube Buacomapein cabakra
Oencenal KoaaaHaabl. Anana, 101 OChI )KepJie ANCYMETTIK JKeJIUIEPIiH Kepl ocepi Jie
Oarikaanpl. TikTok men Instagram — Ka3ipri OKyIIBLIAPABIH KYHJIENIKTI TUTIHIH
KaJIBITITacaThlH OpTachkl. by miatdopMmanapablH ©31HIIK TUIAIK epeKIenikrepl oap:
KbICKapThUIFaH ce37ep (MbIcalbl, “Thl B Kypce?” JereHHIH OpHBIHA “BKyp”),
arbUIIIBIH TUTIHEH €HIeH CJEHT (WKPUHX», «BalO», «JIyK», «XEUT», «arpm»),
SMOLIMSHBI OUIIPY YIIH €MOJ3UJIEp MEH YJKEH 9pinTep/i miamMaaaH ThIC KOJJIaHy,
rpaMMaTUKaJbIK epexenepal enemey. Ocbl KOHTEHTTI KYH CalbIH Kepim, ThIHAAI,
OKBITI J)KYPTeH OKYIIBLIAP/IBIH TUTIHE OYJI 9cep eTIei KorMaiiapl.

Ocep ekl KakTel 00yl MYyMKiH. bip >KaFblHaH, QJNIEyMETTIK >KeIijep
OKYIIBUTAPJBIH CO3MIK KOPBHIH KEHEWTeNi, ocipece aFbUINIBIH TUTIHAET! CJICHT TeH
WHTEPHAITMOHAIIIBIK CO3AEPi KbUIIaM MeHrepyre kemekrecemi. COHbIMEH KaTap,
Kbicka popmatTarbl KOHTEHT (TikTok-Tarbl 15-60 cekyHATHIK BHACOIApP) aKIMAPATTHI
KBUIJIaM TYCIHII, HET13r1 ONbI OO aly JaFAbIChIH JaMbITabl. EKIHIN JKaFbIHaH,
OKYIIBLIAPIBIH CayaTThl jKa3y JaFabIChl ToMeH el 1. OpbIc TUTIHAE /e, Ka3aK TUIH/IC
ne opdorpadusasik KaTenep kedelireH. Ceiiemaep KbICKa, Y31k OOJBIN Keemi. ¥3aK
MOTIH/Il OKY HEMece a3y KUBIHJIBIK TyFbI3a/ibl. OKyIIbIIap peCMHU, aKaJeMUSUIBIK T
MEH OeilpecMHu, KENUIK TUIMIH apaKiriH axplpaTa ajiMail, 3cce Hemece OakKbliay
AKYMBICBIH/IA “KPUHXK ", “Bail0” CUSAKTBI CO3/IEP/l KOJIJAaHYbl MYMKIH.

Myranimaep Oyn xarnaidipl keOiHece mpodiieMa peTiHAe Kapaiabl. Alnaifa,
TBIBIM cally emec, OeliMIeny — TUIMJIIPEK *OJ. 3amMaHayW caOaKTbIH Tarbl OIp
EpEKILENIr — OKYIIbUIaPAbIH OMIPIIK TIKIpUOECiH cabaKkneH OaislaHbICThIPY. SFHH,
myraiim TikTok men Instagram TUTIH CBIHBINTA TaJKbUIAyFa TYCIM, OKYIIbUIAPMEH
oipre: “Kanpaii cieHr cesaep/i KyHue KoigaHacbiHaap? OnmapabiH 91e0U HYCKAChI
KaHaah? Pecmu >karmaiiia Kail TUIAI KOJJaHFaH Jypbic?” JEreH CypaKTapibl
TaJgKbUTak ananpl. Meicanbl, okymibiiapra Oip Instagram xaz6aceiH Hemece TikTok
TYCIHIKTEMECIH TaJJaThlll, OHAAFbl TULIIK EpEeKIIeIIKTepai, KaTelaepai, CISHT
co3lep/ll aHBIKTAy TarchlpMachlH Oepyre Oonaapl. ComaH KeMiH COJ  OHBI

aKaJIeMUSIBIK TIIMEH Kajail jkazyra OOJATBIHBIH CaJIBICTBIPY — CBIHH OMIIay
ArObICHIH JaMbITabl.
Tarer Oip THIMAI oJiC — OKYyIIbUIApFa e37aepl Je cabaKk TaKbIphIObIHA

OailmaHbICThI KbICKa BUJeo Tycipin, oHbl TikTok crunminge O6e3eHaipyre pykcar €Ty.
by onapabIH KeI3BIFYIIBIIBIFBIH aPTTHIPBIN, COHBIMEH Oipre akmapaTThl KbICKa opi
HaKThI JKETKI3y JaFbICHIH KaJbIITACThIpaabl. MyFaliMHIH MIHAETI — OKyILIbLIapFa
TUIAIH op Typii ctuii (pecMmu, OedpecMu, FhUIBIMU, KOPKEM) Oap €KEHIH KOHE op
CTUJIBJIIH 63 OPHBI MEH YaKbIThI 00JaThIHBIH TYCIHIPY.

KopbiThiHAbIIANH Kelle, 3amMaHayd cabakK €HAl TEeK CBhIHBIN OeJIMeciMeH
mekrenmenai. On okywbuiapabliH TUpablK emipiH ge kamtuasl. TikTok mnen
Instagram KOHTEHTIHIH TUITE€ oCEpiH Tepic KYOBUIBIC PETIHIE eMec, MeIaroruKaibIK
MYMKIHJIIK PETIH/IE KapaFraH aypbic. Erep MyFaaimM OKYyIIBIHBIH TUTIH/E COMIIETI, OHBIH
QJIEMIH TYCIHYT€ ThIphICCA, OHJA OJI OKYIIBIHBI “AYphIC TUITE” OAaFbITTall anagbl. Al
3aMaHayd cabakTbIH OacTbl €pEeKIIeNiri JoJ OChl — OallaHbIC, TYCIHICTIK >XOHE
oeitimaeny.
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MYNbTUMEOUA KYPANAAPDBI APKbi/ibl
OKYLbINAPADbIH, AFbI/ILLbIH TI/IIH YUPEHYI: TEOPUA
MEH NMPAKTUKAHbIH CUHTESI

A.C. UopaiibimoBa, M.A. AMupxan

Cmyoenmmep, M. Omemicos amvinoazvl bamvic Kazaxcman ynugepcumemi, Opan K.

Makanana aFpUTIIBIH TUTIH OKBITYZa MYJIBTUMEINA KYpaJAapblH KOJAaHYIbIH
FBUTBIMU-TIEIarOT UKAJTBIK Heri37epi KapacThIPbLIA/IBI. MynbTUMe TN ABIK
TEXHOJIOTUSUIAPABIH OUTIM alTyIIbLIAPIbIH TUTAIK KY3bIPETTUIITH KAJIBIITACTHIPYAaFbI
pelll TalJaHbIN, OJIAPABIH OKYy MOTHBALUACHIH AapTThIpyFa, OKY IMPOIIECIH
KEKEJICHIPYTe KOHE OKBITY THIMJIUIITIH KOFapblIaTyFa bIKNAIbl aWKbIH AT IbI.

Tyunin co30ep: MylIbTHUMENHA, aFbUINIBIH TUI, CcaHABIK OuTiM  Oepy,
WHTEPaKTUBTI OKBITY, MOTUBAIIMSI, TUIJIK KOMIIETCHIIMSI, dJIICTEME.

Kazipri 6i1im Oepy kyieci — TeK I9CTYpJll OKYJIBIKTap MEH I'PaMMAaTHKAaJIbIK
KATTBIFyJIap FaHA eMeC, KYpJel MyJbTUMEANAIBIK KEHICTIK. AFBUIIIBIH TUTIH OKBITY
oficTeMeCiHAE  YJKEH e3repic  Oonapl: 0acTbl Ha3ap  KOMMYHHUKATHBTIK
KY3BIPETTUTIKKE aybIcThl. OChl TYypFblia MyJIbTHMEAHA Kypanjaapsl (OeiiHe, ayauo,
WHTEPAKTUBTI TamchlpMaiap, MOOWUIIBII KOCHIMIIANAP, OHJIANH-CUMYJISTOPIIAP)
OKBITY/IBIH €H)Kap MOJCNIH OeJICeH I, KOHTEKCTLIl »OHE MKEKCJICHTCH YIepicKe
alHanapIpaabl. MynabTUMEINAa TEPMHUHBI OipHEIIE aKmapaTThIK OpTaHbI OLImIpeni:
MOTIH, ABIOBIC, TpaduKa, aHuMaIus, OeitHe — OyJIapbIH ©3apa YHJIeCiMi OKYIIBIHBIH
Oipmen OipHemie KaHayi (Kepy, €CTy, KHHECTETHKAa) apKbUIbI TUIAI MEHIepyiHe
MyMKiHAIK Oepeni. HelipoaumakTuka 3epTTeyliepl KOpPCETKEHNEH, aKMapaTThiH
MYJIBTUMOJIATIBABl  YCBIHBUTYBl MUJBIH OpTYpii aimaktapbiH (Bepauke, bpoxka
alilMakTapbl, Kepy KbIPThICKI) Oip yakbITTa Oeicenaipeni. byn ecte cakray
koadduimentin 40-60%-ra aprreipansl (Maiiep, 2020).

FeumeiMu  omeOuerTepne  MyJbTUMEAWAHBI YT JIGHTEHIE — KyHeney
KaObUIIanFaH: OipiHi, npeseHTanusbik qeHrei (PowerPoint, Prezi, Canva) — tinaix
MaTepHaIbl KYPhUIBIMIANBI, IEKCHKA-TPaMMATHKAJIBIK CXeMajlap bl BU3yaJl1ali/Ibl;
€KIHIL, WHTEPAKTUBTI-KATTHIKTBIpYIIbI AeHre (Duolingo, Quizlet, Wordwall,
LearningApps) — kepi OalIaHBICTBI ABTOMATTAHIBIPA/bI, KATEMEH JKYMBICTHI
KEKeJeHIpe Il; YIIHII, KOMMYHUKATUBTI-uMMepcuBTI aeHred (VR-kockimmianap,
YouTube-noakactrap, onmaiiH-cumystopiap, Mbicaibl, «Mondly VR» Hemece
«FluentU») — arpummblH TUTIHZEr aABTEHTHKAIBIK OPTAHbBI MMHTALUSIANABL. Op
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JeHred O31HIH JAUAAKTHKAIBIK MIHACTIH OpbIHIaiabl. Mpbicansl, Tek Duolingo-Hbl
KoJaHy (EKIHII JeHrel) (oHeTHKa MEH JIGKCUKaHbl MEHIepTe/Il, OipaK CIIOHTaHIbI
ceilliey  JaribpIChIH  KanbInTacThipMaiabl. COHIBIKTAH OKYHENl HOTHUXKE —
JEHTeMIIepAIH UHTETPAIUSCHI.

HemikTeH oKyIbl TeK OKYJBIKIEH jXKaTTaraH cesli emec, Oipak TikTok-tarb
KbICKa OCMHEPOJIMKTE ecCTireH ce3al Te3 eciHe cakraiapl? Cebedi MyapTHMEIHna
TaOUFU TUIAI MEHTepy MEXaHM3MJEPIH ICKe KOcCaabl: OIpIiHIIIAEH, YMOLIMOHAJIIBI
KYylienTy — OeliHe, My3bika, oMop (Mbicaibl, OputaHablk «The British Council»
POJIMKTEPi) JUMOMKAIBIK KYHEHI OelceHmipeni, ajd dMOUMSIMEH OOsFaH akmapar
y3aK Mep3iMJi jKaJplfa OHAW eTeaAl; €KIHIIEH, KOHTEKCTIK KOpPIHIC — Ce3 OKIIay
eMeC, BU3YAJbI-CHTyaTHBTIK KOHTEKCTe Oepimeni. Mpicanmbl, «to run» eTiCTiri
OeifHexa3z0aa XKYTIpin KeJe KaTKaH aJlaMMEH Oipre YChIHBUICA, OKYIIIBI ayJapMachl3
TYCIHIiN, pedIEKCUBTI TYpJe MEHTEpE/l; YIIIHIIIEH, KalTaaayablH OHTaNIbl peKUMI
— anropurmaep (Anki, Lingvist) OKyIIBIHBIH KaTe jKayanTapblHa Kapai JIEKCHUKaIbIK
OIpJIKTepJiH KepiHy OKUUIriH perreial  (spaced repetition). Ocbunaiimia,
MYJIBTUMEINA JOCTYPIl 9MICTIH €Ki QJICi3 TYChIH — KOHTEKCTIH KaCaHbUIBIFBI MEH
Kepi OalIaHbICTBIH KEIITY1H KOSIbI.

[lekun tin ynuBepcutetinae (2023) xyprizuiren 3eprreyre 120 OKyIIbI
KAaThICThI. bakpuiay TOOBI JIOCTYpJIl OKYJBIKIIEH S>KOHE ayauoxazOajapMeH, ai
AKCIIEPUMEHTTIK Tom 6 amnrta O00ibl KyHAEMKTI 20 MUHYTTaH MYJIbTHUMEINA
maTgopManapblH (OeiHeNneKuusaaap + HMHTEPAKTUBTI TamcelpManap + MOOWIIbII
KOCBIMIIIA) TTaiiJaaHIbl.

Homuoicenep:
Kepcerkim Bbakbliay ToOBI IKCIEPUMEHTTIK TOI
Ulexcukansik Tect (100 coe3) 56% 83%
AynupoBaHue (aFbUILIBIH MTOIKACT) 49% 79%
AWTBUTBIM (CTIOHTAH/IBI JHAJIOT) 38% 68%
MoTuBarust JeHreiti 2.1/5 4.5/5

CoHbIMEH KaTap, SKCHEPUMEHTTIK TOMNTaFbl OKYIIBUIAP AaFbUIIIBIH TLTIHIC
OelHEepOJIMKTEP KOpYAl ©3/IINHEH OKYy oJIETIHE alfHalAbIpFaH. byl 3KCTpUHCHUKATIBIK
MOTHUBAIUSHBIH (0aFa) WHTPUHCUKAIBIK MOTHBalMsIFa (KbI3BIFYIIBUIBIK) alHAITy
YIEpICIH KopceTe .

MynsTuMenna Kypanaapel — Oyl TE€K «3KpaH MeH OaThlpMa» emec, ojap
MYFaJIIMHIH CTpaTerusicbiHa OarblHATHIH Kypai. XKy#eni Tocil MbIHA 3JIEMEHTTEPACH
Typanbl: OipiHmi, apanac okbiTy moneni (Blended Learning) — xmacta goctypoi
rpaMMaTHKa TYCIHAIPY + MyJbTUMEIUAIBIK TpeHaxkepnap (Mbicanbl, «Kahoot»
tecti), an yhae mnoakact TeiHAay (BBC 6 Minute English), Buprtyanasl
bnemkapTanap, OelHEONOr XKYyprizy; eKiHIm, jxobanay NPUHIUIT — OKYyIIbLIap
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arpUIIIBIH TUTIHAE IHaFblH MYJbTUMEAHANBIK ©OHIM Kacaiubl (moctep, OeiiHe,
nojakact). bys Tinal 6u1iM 0OBEKTICI PETIHIE eMec, KapbIM-KaThIHAC KYpaslbl PETIHIC
naljganaHyra yWperenl; YUIIHIN, MyJIbTHUMEIMAaHBl Oarajay  KpUTEpHiiiepi
(MyFasliMre apHajfaH): aBTCHTUKAJIBIK Ma? (HACTOSIIUN aFbUIIIBIH TUIl — €KIIHIEP,
uauomasap), MHTepakTuBTI Me? (Kepl OaitnaHbic 6ap Ma, TACCUBTI KOPY FaHa €Mec),
xac epekienirine caii Ma? (Gen Z yuHIiH ThIM «aKaJeMHsUIBIK» Iuiatdopmanap
KapaMauibl).

MynbTuMenuanpl MakTamac OypbIH, OHBIH IIEKTEYJIEepIH J¢ aTay Kepek.
3eprreynep kepcetkenaeit (Kupmuep, 2019; Cyunyt, 2021): 6ipiHmi, apThIK
xykTteme sddextici (Cognitive overload) — TeiM kem Busyanmasl 3ddextrep
OKYIIBIHBIH ~HAa3apblH Ma3MYHHAH aibICTaTabl;, eKIHIN, TUIMIK KaTeJIepIiH
aBTOMATTHI TYPJE TY3€JIMEyl — KOINTEreH KOChIMITIAIap TPaMMAaTHKAJIBIK KaTeJIepIiH
MOHIH TYCIHAIPMEWII, TEK «AypbIc/OypbIC» e Oenruieial; yIIiHI, MeJarorThiH
pOJIIH TOMEHAETY Kayrl — KeHOlp MyFaliMaep MYJbTUMEIUAHbl «aJIMaCTHIPFBIIID)
peTiHAe KapacTbipanbl, Oyy omictemenik Kare. COHJIBIKTaH OHTAMIIBI MOJEIb:
MyJbTUMEINAa + MyFaldiMHIH ¢acuautanusackl. PoOoT ceiiyieyiH MHTOHAIMSACHIH
Ty3€Te aJIMaiibl, a1 MyFaliM — Ty3€Te anajibl.

MynbTuMenua Kypaijaapbl — OyJl aFbUIIIBIH TUIIH OKBITYJIaFbl PEBOJIIOIIMS
emec, fBomtonua. Onap OKBITYIbI THIMIIPEK, KBI3BIKTHI opi1  (DU3UOIOTUSIIBIK
HerizaenreH ereai. JlereHmeH, emkaHgald KOCBhIMIA OKYIIBIHBIH 1IIKI TULIIK €piK-
KITEPiH aTMaCThIpMalIbl. FeUTBIMU TYPFBIIAH AYPHIC KYie — MyJIbTUMEIHA JOCTYPIi
omictepMeH (peniK OWBIHIAp, MOTIHMEH JKYMBIC, ayJapMa) TEH [9pexene
WHTErpalysiianran xaraai. bomamakra: Al-uar6orrapmen (ChatGPT Voice, Google
Gemini) auanorrap, TOJBIK BUPTyasbl MbIHAWBUIBIK (VR) sxoHe Oeitimaenrim
MYJIbTUMEAHAIIBIK Kypc ©3€KT1 Oosiajpl. bipak OYriHri KyHHIH ©31HAE Ke3 KeJreH
myraiiMm YouTube, Quizlet xone Telegram-OoTTapnabl medep KojgaHa OTBIPHI,
arbpUIIIBIH TUII ca0arblH IIBIHAMBI TUIAIK OpTaFa aitHaiabIpa anaapl. Keickamma Ty#iH:
OKy1ibiFa ecTir, Kepir, 0acklr, conieyre MyMKIHIIK Oep — COH/Ia OJ1 aFbUIIIBIH TUIIH
MeHrepei. MynbTuMenna — 1971 0Cbl MyMKIH/IIKTI O€peTiH KeIip.
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FTAMP 14.29.27

AYTU3M CNEKTPI b¥3bl/1biCbl BAP OKYLUbIIAPMEH
HK¥MbIC

K.A. AqnabxaiipoBa, A.K. ba3ap0aeBa

Cmyoenmmep, M. Omemicoe amvinoazvl bamvic Kazaxcman ynugepcumemi, Opan K.

Makanana aytusm cnektpi 0y3puibichl (ACB) O6ap oKymbLIapIbIH OUTIM ay
EpEKIIEeNIKTEPl, OJapMEH JKYMBIC ICTEyAIH THIMIl TEAarordkaiblK >KOHE
MICUXOJIOTUSIIBIK ~ CTpaTerusiapbl  Kapactoipbiiafbl. COHBIMEH Karap, COHFBI
KBUTIAPIaFbl FRUTBIMH 3€PTTEYICP/IH HOTHKEIEPl, CTATHCTHKAIBIK JEPEKTEP JKOHE
XanblKapanblK YUbIMAApAbIH —ecentepl kKenripuireH. ACBH  0Oap OGanamapabig
QJIEYMETTIK, KOMMYHHKATUBTIK JKOHE CEHCOPJIBIK KAKETTUIIKTEPIH €CKEpe OTBIPHII,
MHKJTIO3UBTI OUTIM Oepy >KarJgalbIHIa KOJIIAHBLIATHIH JSJEAl 9JICTep (BU3YAIIbI
Konjay, ABA-Tepanus, ceHcopiiblK OeiliMiey) cumartainaasl. Makana megarorrap,
ne(eKToaorrTap, ICUXOJOITap JKOHE MHKIIO3UBTI OuliM  Oepy MaMaHJapblHa
apHaJIFaH.

Tyiiin co3dep: aytusm cnektpi Oy3wuibichl, ACbH, unkmo3uBTi OUTiM OeEpy,
AIUAEMHUOJIOTHSI, 3epTTey HoThxkenepi, ABA-Tepamnus, CEHCOPJBIK HHTETpaIvs,
BU3YyaJIJIbI KOJIJIAY, SJICYMETTIK AaFbLIap.

Kazipri 6inim Gepy KyiieciHiH 6achiM OaFrbITTapBIHBIH O1p1 — MHKITIO3UBTI O111M
Oepyal nambiTy. Aytusm crnektpi Oy3buibichl (ACB) — HelipomamyablH Kypzeni
OY3BbUIBICHI, OJl QJIEYMETTIK ©3apa opeKeTTecyle, KOMMYHHKAIUSIA >KOHE MiHe3-
KWIBIKTa €JIeyJl KUBIHABIKTapMEH cUMatTaiajbl. JIYHHEXKY3UIIK JIeHCAyJIbIK CaKTay
yibiMbIHBIH (JIJICY¥) 2023 xbU1rbl eceb1 OoitbiHIa, apOip 100 OananbiH mamames 1-
iHne ACDB aHbIKTanaapl, SFHU oJeM OOMBbIHINA 75 MUJUIMOHHAH acTaM ajlaM ayTH3M
criekTpi Oy3buTbichiIMeH eMip cypeni. AKI-TeiH Aypynapasl 6akbuiay >koHE allbIH
any opTanblfbiHbIH (CDC) 2023 kbpUTFBI MOJIIMETIHINE, 8 JKacTarbl OaliamapibiH
apaceinga ACbh Tapanyst 36 GananbiH 1-iHe (mamamen 2,8%) sxetked. Ep Gamamap
KbI3 Oanmanapra Kaparanja 4 ece xui ke3aeceni. Kazakcranga HaKThl pecmyOIuKaIbIK
CTAaTUCTHKA OJIl TOJIBIK KaJbIlITaClIaFaHbIMEH, J[eHcayNblK cakTay MUHUCTPJITIHIH
2022 xbUTFBl AepekTepi OolbiHIIa 7 MbIHHaH actam Oanara ACB amarnossl pecMu
TYpAe KOWbLIFaH. Ajaijaa MamMaHIapAbIH MHiKIpiHIIE, OYJI KOPCETKIII HAKThl CaHHAH
onjieKaiiia ToMeH, ce0e0l KeTereH JKarIaiiap epTe aHbIKTaIMai Kajabl.

3epTTeysiep KepceTKeHjaeu, epre apanacy (2-4 xac apansirbiHaa) ACbhb Oap
OastanapblH AaMybIHa ailTapibikTail acep ereni. Kanudopnus ynusepcureriniy 2021
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KBUIFbl 3€PTTEYIHE COWKEC, €pTe€ JMAarHOCTHKA >OHE MAaKCaTThl I€/1aroruKalbIK
Koigay anraH OanmamapawsiH 40%-ma 7 jkacka Kapadl TUIIIK JKOHE OJICyMETTIK
TaFaplIap alTapibIKTail kakcapanpl, an 10%-ma ayTusm Oenriiepi ic Ky3iHe
Oaiikanmaiabl. bys perte «HelporiacTUKaIbIK Tepe3e» JIEeTeH TYCIHIK 0ap — MUJBIH
OeliiMienTy KaO1JIeTi €H KOFapbl O0JIATBIH KE3€H JI9J1 OChI €PTe YKACTa alllbLIa/bl.

ACB 06ap OKyWIbUIApABIH TMCUXOJIOTHSIIBIK-TIEIATOTUKAIIBIK €pEKIIEeTIKTepiHe
KeJIeTiH OoJicak, 3epTTeynep OipkaTap OpTak OeNTijepi aHBIKTAWIbI: OJICyMETTIK
e3apa opeKeTTeCyAeTi KUBIHABIKTAp (0acka OaamapMeH OifHayFa KbI3BIFYIIBIIBIKTHIH
TOMEH/IIT1, K630€H OalIaHBICTHI O0IIBIpMay), KOMMyHUKaIMUTBIK kenepritep (AChH
Oap GanamapasiH mamamMeH 25-30% ceitneyai Myne MEHrepMeii, KaaFaHIapbiHa
9XOJATHSI HEMECe CTEPEOTHITI coliey OaiKamaabl), MEKTENTeH )KOHE KalTalaHAThIH
MIHE3-KYJIBIKTap (CTEpEOTHIHS, TOPTINTIH OY3bUIybIHA IIHMETCHICY), CEHCOPJBIK
Ce3IMTAIBIKTEIH  e3repyl. ['apBapn yHuBepcuteTiHiH 2019 KbUFbl  3€pTTEYI
ootibiaia, ACBHb 0Oap OanamapasiH 90%-7gaH acTaMbl CEHCOPJBIK HWHTETrpalus
OY3BUIBICHIH OacTaH Kellesi: MbIOBICKA, KapbIKKa, JKaHACcyFa IaMajJilaH ThIC HEeMece
TOMEH CE3IMTAJIJIBIK TAaHBITAIBI.

ACBb 06ap OKyHIBUIADMEH KYMBICTa THUIMII CTpaTerusuiapJblH THIMJILIIT
KOIITEreH 3EepTTEyJepMEH JdNeNeHTeH. Busyanasl Koimay ojici  OoifbIHINIA,
Conrycrik Kaponuna yuuBepcuteriHiH (TEACCH OGarmapnamacel) 20 SKbUIIBIK
JIOHTUTIONTI 3€pPTTEYi KOPCETKEHICH, BH3yaJJbl KECTEIep MEH KYPBLIBIMIBLIBIK
apKbplUIbl OKbITaThIH cbiHbINTapaa ACBH Oap okywmbutapasiH 78%-1a mpoOJieMalnsl
MiHe3-KWIbIK 50%-1aH actamra TOMEHJEIeH, al akaJeMHsUIbIK yiarepiMm 35%-ra
aptkaH. CeHcopablK Oeiimzaeyre KatbicThl, Kanzac yHuBepcuteTiHiH 2022 KbUIFBI
3epTTEylHE COMKEC, CEHCOPJBIK OYpPHIII MEH THIHBIIUTAHABIPATHIH aliMaKTapbl Oap
ceiHbpinTapaa ACh 6ap okyibutapibiH mueneHic aeHreii 62%-ra tomenaereH. ABA-
Tepanusi 9jici OoWbIHINA, KOoJiJaHOambl MiHE3-KWIbIK Tanaaybl (Applied Behavior
Analysis) OoiibiHIIa >xkuHaKTaidraH 600-meH acTam FBUIBIMH 3€pTTEYJIEp OHBIH
trimainiria ganengereH. UCLA (Kaymdopaus yHuBepcureri) mpodeccopbr One
AtiBap JloBaac 1987 KbIIbl KYPTi3reH OWTUT 3€pTTEYIHJE, epTe *KacTa KapKbIHIbI
ABA-tepanus anrad OanamapiabiH 47% KalbINThl MHTEIICKTYAIIBIK JKOHE OLTIMIIIK
JeHreire xxetkeH (Oakplmay ToObHIA Oyn kepcetkim 2% Oonran). Keitinri merta-
ananmuszep (Virués-Ortega, 2010; Rogers, 2020) Oys1 HOTHKENEp/Al HET131HEH pacTarl,
ABA-TepanusiHbIH ocipece TUT JaMbITy, QJICYMETTIK JaFabuiap XoHe Oehimuaenny
MiHE3-KYJIKbIHA OH 9CEPiH IOJICIICTCH.

Kazakcranaplk  3eprreynep A€ Hazap ayaapTtaasl. Kazak — WITTBIK
MearorukanblK yHuBepcuTeTiHIH 2021-2023 sxbuimap apansiFbiHga 50 MekTenTi
KaMmTbIFaH 3epTreyi OoibiHIa, ACB 0ap okymbuiapasiH 68% sxanmbl OU1iM OepeTiH
MEKTEINTep/ie WHKIIO3UBTI CBHIHBINITApJAa OKHUIbI, ajaiiga oHbIH TeKk 32% faHa
TOJBIKKAHABl TEAarorukaiblK Kojmay anaasl. Myramimaepain 85% ACDH Typansl
JKETKUTIKTI OLTIMI JKOK CKEHIH MoUbIHAaraH. JlereHmeH, AcTaHa KaJlaChIHIAFbl
HazapbaeB 3usaTkepiik MeKTeNTepiHIH 0a3achlHAAa KYPri3uireH SKCIEPUMEHT
KOpPCETKEHJIeH, apHailbl MalbIHJIBIKTAaH OTKCH MYFAIIMACP JKCTCKIIUIIK eTeTiH
WHKII03UBT1 chiHbITapaa ACh 6ap okymsuiapasiH yarepiMi opta ecemnreH 41%-ra
apThITl, MiHE3-KYIBIK TTpo0aemanapsl 53%-ra a3aiiraH.
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ATa-aHajapMeH >KYMBICTBIH MAaHBI3IbUIBIFBI Ja 3€pTTEYJIEPMEH pacTajFaH.
Journal of Autism and Developmental Disorders sxypHanbiHma 2022 SKbLIbI
KapusiyanraH MeTa-aHanus (41 3eprrey, 3000-Han actam otOachl) OOMBIHIIIA, MEKTEI
neH OoTOachl apachlHAAFbl >Kyhenl bIHThIMAKTAacThIK ACDH Oap OamanmapablH OKY
HoTKenepin 34%, oneymertik Oevimaenyin 42% kakcapranasl. EH THimii
BIHTBIMAKTACTBHIK (opMallapbl peTIHAE KYHIENIIKTI Kepl Oaitmaneic (OaiinaHbIC
TIONITEP1, MECCEHIKED) KOHE OIPJIECKEH OKBITY CEMUHApJIaphl aHBIKTAJIFaH.

Kopeiteiaasinaii kene, ACb 0ap OKyWIbUIApMEH >KYMBIC — OYJ1 FBUIBIMHU
TONENICHTCH JJIICTepPre CYHEHTEH, KEKE TOCIIAl, MIBIIAMIBUIBIKTBI JKOHE Y3IIIKCI3
KociOM JamMyJbl KaXKeT €TETIH Mpolecc. XalbIKapallblK 3epTTeyJiep KOPCETKEHICH,
epTe IUarHoCTHKa, BHU3yalabl KOJAAy, CEHCOPNBIK Oeitimaey, ABA-Tepanus
AIIEMEHTTEPl JKOHE aTa-aHajJapMEH TBIFBI3 BIHTHIMAKTACTHIK apKbuibl ACB OGap
okymsapasiH  70-80%-1a OlmiM  amy HOTIDKENEpiH aWTapibIKTal KakcapTyra
oonanel. Kazakcranmga Oy OarbITTarbl AKYMBICTAp 9J11 OAcTallKbl CaThICHIHIA, alaiaa
OH YJITJIEp MEH MUIOTTHIK *kobamap Oap. EH GacThickl — op OanaHbIH epeKIIeTiria
KeMIIIUIIK PETIHAE €MeC, XKEKe JiaMy TPaeKTOPHICHI PEeTiHJEe KaObUIjay >KOHE
FBUTBIMFA HET13/ICITeH TUIM/II CTpaTeTUsIIapabl XKYHell Typ/e eHr13y.
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MATEMATUKA CABAFbIHOA MOTIHAIK ECENTEPAI
LLLIFAPYOA YXACAHAbI UHTENNEKTTI KOJIAAHY
APKbl/1bl OKYLLbIJIAPAbIH, ®YHKLUWOHANAbIK

CAYATTbINIbIFbIH APTTbIPY

A.A. TarbiOepren
Macucmpanm, Kopxeim Ama amwinoazol Kvizviiopoa ynusepcumemi, Kvizviiopoa K.

III.III. NopaesB

D.-m.2.K., Kaybimoacmuipbiizan npogeccop, Kopxeim Ama ameinoazel Kvizviiopoa
yHusepcumemi, Kvizvinopoa x.

byn wmakanaga wmaremartvka caOarblHAA MOTIHAIK €cCenTepil IIbIFapyna
»KacaH[Ibl HHTEIUICKT TEXHOJIOIHMUIAPBIH, COHBIH imiHAe Pixverse sxkome Gemini
CUAKTHI 3aMaHayd IUPpiblK 1aTGopManapasl  KOJTAHYABIH — OKYIIbLIAPIbIH
(YHKITMOHAIBIK CayaTTBUIBIFBIH apTTBRIPYAaFbl BIKMAIbl TalgaHanel. Kaszipri Oimim
Oepy KEHICTIT OKYIIbLIapaaH aKmaparThl Talay, OHbl HAKTHI JKaFaaiiap/a KoJiaHy,
JIOTHKAJIBIK OalaaHbICTApAbl aHBIKTAY »XOHE MAaTeMaTHKAJIBIK MOJICNb KYpPacThIPY
CUSIKTBI KYpZENl NaFAblaapibl MEHrepyal Tamam eteai. MOTIHIIK ecenTep — OCHI
KY3BIPETTEP/II JaMbITyFa OaFbITTaFaH THIMAI OMIC, all JKacaHIbl HWHTEIUICKT
Kypayiapbl OHbl MEHT€PTY/l1 KEAENIETETIH MHHOBALMSIIBIK MYMKIHJIIKTEP YChIHAIBI.

Tyitin co30ep: xacaHnpl WHTEIUICKT, Pixverse, Gemini, MoTiHIIK ecenTep,
(YHKIMOHAABIK CayaTThUIBIK, MAaTeMaTHKAIBIK MOJEIbICY, BHU3YaJAbl OWIay,
nUQPIIBIK Kypasiiap, KOTHUTUBTIK JaFAblIap, MaTeMaTHKA 9/1ICTEMECIH.

Kazipri OimiM Oepy KeHICTIrl KapKbIHIbI HHUQpIaHy >KaFdailbIHIa ©3repicKe
VIIBIpan, OKBITY TPOIECIHE JKaHa TEXHOJOTHUSIAp/Ibl €HTI3Yl Tajam erefl. Ocipece
MaTeMaTUKaNblK  OutiM  Oepyae  OuUliM  alymbIapablH  (DYHKIIMOHAIBIK
CayaTTBUIBIFBIH TAMBITY Moceneci 6acTel Hazapaa Typ. OyHKIMOHATIBIK CayaTThUIBIK
TEK TEOPHUSUIBIK OUTIMII MEHrepyli FaHa eMeC, COHBIMEH KaTap HAKThl ©MIPIIK
KarasTTappl Tajajaay, aKmapaTThl TYCIHIIPY, MaTeMaTUKAIBIK MOJEIbh KYPY KOHE
menriM Kalbuiiay KaOlaeTTepiH KaMTuibl. by Tanantap OKyMIbLIApABbIH MOTIHJIIK
ecenTepl TYCiHy JKoHE ISy AaFAblIapblH KaHa JCHIeiIe JaMbITyIbl Ko3aen i [1].

CoHFBI JKBUIIAPBl KacaHABl HMHTEIICKT TEXHOJOTHSIAPhl OKY TPOIECIiHIEe
KyaTThl KYpajFa aiHaJbIN, OKBITYAbl JKEKEJICHIIPY, OKYIIBIHBIH XE€KEe KapKbIHBIHA
OeiiMaey >KoHE KypHAeli TarcelpManapbl BH3YaIbl TYPJAE KOPCETY CHSKTHI
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MYMKIHIIKTEp/Ii KeHenTyae. Pixverse miatdgopmachkl MOTIHIIK €CenTep/IiH Ma3MYHBIH
rpadUKaNbIK JKOHE aHMMALMSIBIK MOCIBACY apKbUIbl KepHekuieHmipce, Gemini
’KacaHJbl MHTEIUIEKTI €CEeNTl Tajljay, IIelly CTPATErHsChbIH KaJbIITACTHIPY >KOHE
KaTeJep/il TYCIHAIPY CHSKThl KOTHUTHBTI TIpOIleCTEpAl KoJimayra OarbITTaJIFaH.
MyHaail TeXHOJNOTHUSJIAPAbIH ~ HMHTETPAlMsACHl  OKYUIbUIAPABIH ~ MaTeMaTHUKaJIbIK
TYCIHIKTEPJIl TEPEeH MEHIepYyIHE, TarChIpMallapJbl *KYHell TaljayblHa >KOHE €CelTi
MISTTYiH op KE€3CHIH CaHaJIbI TYPJ/E OPBIHAAYbIHA KaFIal KacanIbl.

Morinaik ecenrepai menty OapeickiHma KW kypanmapelH maiganany
OKYIIBUTAPJBIH AHATUTUKAIBIK KOHE JIOTHKAIBIK OWJIayblH JaMBITYMEH Kartap,
OJIapABbIH OKYy MOTHBAIUSCHIH apTThipanbl. OKyIIbLIap €CeNTiH MapThiH Ke30eH
€JIECTETIN, MOJACIBCY APKBLIBI KYpAEIi KaFmalaapabl TYCIHyTe MYMKIHIIK ajajbl.
CoHbIMEH KaTap, J>KacaHIbl WHTEIUICKTTCH aJbIHATHIH IKEKEJISHIIPUIreH Kepi
OaifyTaHBIC OKY MPOIIECIH KOJDKETIM/II, TYCIHIKTI )KoHE HOTHKeII eTexi [2].

Ochiran OailmaHbICTBI MaTeMaTHKa caOaFblHJIa MOTIHAIK €CenTepal MICIIye
Pixverse sxone Gemini CUSIKTBI JKacaHIbl HHTEIUICKT TUIaThOopMaliapbiH KOJIaHY/IbIH
THIMIUTITIH 3€pTTEy ©3€KT1 OarbITTapAbIH Oip1 Oobin Tadbbu1aabl. by makamamna KU
TEXHOJIOTHSUIAPBIHBIH ~ (DYHKIMOHANBIK ~ CayaTThUIBIKTBI  JIaMBITyFa  BIKIAJbI,
OKBITYJIaFbl OIICTEMENIIK MYMKIHIIKTEpl KOHE OJap/ibl OKY MpOIECiHE EHT13yiH
MeJJarOTUKAJIBIK HET13/1epl KapacThIPhLIAIbI.

XXI| facelp akmapaT TMEH TEXHOJOTUsIIAp Joyipl OOJbIN TaOBUIAIbI, >KOHE
MHTEPHET IIeH »acaH]lbl MHTEJUIEKT OuliM Oepy cajlachlHla KaHa MYMKIHAIKTEp
amanpl. Kazipri oKymibuiap KYHIENIKTI KeIl yakKbIThIH OHJIaH IaTdopmaiapaa
oeTKkizeal. JlocTtypmi cabak omicTepl MOTIHAIK €CENTEPiH IICNy JIOTUKACHIH TOJBIK
TYCIHYr'e¢ KHBIHABIK TYIBIPYbl MYMKiH. AJaiaa sxacaHael WHTEIUICKT (Pixverse,
Gemini cusakThl) maTdopMagapbl apKbUIbl MaTEMaTHKAJIBIK MOTIHJIK €CENTepiH
IIENTy JKOJIIAPhIH HMHTEPAKTHBTI Opi BU3YAIABl TYPAE KOPCETy OKYIIBLIAPIbIH
(GYHKIMOHA/IBIK ~ CAyaTTBUIBIFBIH ~ apTThIpyFa MYMKIHIIK  Oepeni. JKacaHmsl
MHTEJUIEKT KOMETIMEH OKYIIbLIAp TEK €CEeNTepil IIbIFaphlll KaHa KoWMail, COHbBIMEH
KaTap €CeNTIH KYPBUIBIMBIH, JIOTHKAIBIK JKOHE AaHAIWTUKAIBIK OalaHbICTaphIH
TycCiHe anaabl. bys Tociin oKy mporiecin THIMI1 9pi KbI3BIKTHI €Tel, ce0ed1 OKyIIbuIap
03 IIENIMEPIH HAKThl BU3YaJbl TYpHE Kepim, ©3 OeTIMEH KOPBITHIHIBI >Kacayra
yipeneni. Ocbiran OalIaHBICTBI, 3€PTTEY MOTIHIIK €CeNnTepal >KacaHIbl MHTEIICKT
KOMETIMEH TYCIHAIPYIH OKYIIbLIApIbIH (yHKIMOHANIBIK CAyaTThUIBIFBIH apTThIpYyFa
KaHIIAJBIKTBI  THIMJII €KEHIH aHbIKTayFa OafbITTaiFaH.3epTTey  OapbIChIHIA
OKyIIbLJIapFa MOTIHAI ecenTep Oepuieni. Op OKYyIIbl HEMece TOM ECerTi eI,
mienry SKOJBIH TYCIHAIpEeTiH OelHeposiMK kacaiapl. beilHeponukTepai xacay
OapbIChIH/Ia OKYIIbLIAP >KACAH/BI WHTEIUICKT KypaJaapblH TMakgagaHaapl (MbICAITHI,
ChatGPT, Typai Buzaeo xacay miardopmaiapsr). OKymIbLIapAblH OKy YJATrepiMi MeH
ecenTepal TYCiHy JeHreili OehHeposMK kacaydaH OYpbIH JkKoHE  KEHiH
canbICThIpbLIA LI [3].

ChatGPT kongaHyIbIMeH TaOMFHU TiJIZIe MHTEPAKTUBTI KapbIM-KaThIHAC OpHATA
ananpl, CypakTapra skayam Oepim, MOTIHIAEPAl KaiTa KYPaCTBHIPHIN, YCHIHBICTAD MEH
KeHecTep Oepe amanpl. byn osHblH OuniM  Oepy TpolECiHIe, FHUIBIMU-3EPTTEY
KYMBICTApPBIHJIA KOHE KOCciOM cajlaja akmapaTThl ©HJIEY MEH Tajjiay YIIiH MaHbBI3/IbI
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Kypan ekeHin kepcereai. ConsiMen Katap, ChatGPT okylibliap MEH CTyICHTTEpre
KYpAedl TaKbIPBINITAPALl TYCIHIIPYAC BHU3YaJIbl eMec, OlpaK JOTHKAIBIK TYpIe
YUBIMIACTBIPBUIFAH aKMapaT YChIHA OTHIPHIN, KOTHUTHBTIK JaFIbUIAPBIH JaMBITyFa
pIKIaI eTei [4].

Google Gemini — Google DeepMind sxone Google Al Oipiece gambITKaH
MYJIBTUMOJAIBA1 1p1 TUIAIK MOJENbaep TOObl. byn xyiie MOTIH, KOJ, ayauo, Cyper
XKoHe OeiliHe CHSKTHI OpTypiai ¢GopMagarbl akmapaTTbl Oipaed TycCiHIN, eHJey
KaOirerine ne. Gemini momenpaepi ym Herisri koHpurypanusaa yeeipurad: Ultra,
Pro >xone Nano, opkaiichIChl opTYp:Ii MiHAeTTepre OekimaenreH [5].

Mogenbain aca Kyartel Hyckackl — Gemini Ultra — kypneni ecentep MeH
’KOFapbl JIEHTCWJI1 JIOTMKAJIBIK TYPFBLAAFBl TalChipManap YIIiH >kacanraH. OHBIH
Oipereiimiri — TaOWfu TIIMEH KaTap KOJ JKa3y, FBUIBIMH MOTIHISPAlI Taijay,
MYJBTHMOMAANBAI TYCIHY cekimai kaoinmerrepinme. Google Gemini 1.0 6acrankeinan
MYJIbTUMOJIAJIBA1 MANIIMETIEH (MOTIH, CYypeT, ayJlio, BUJIEO0) OKBITbUIFaH, OyJ OFaH
KYpJeJli KOHTEKCTI TYCIHY/Il KOHE TepeH ceOem-calijap/bl aHbIKTaybl KaMTaMachl3
eTel.

Pixverse — Oy 3amaHayu sKacaH(bl HHTEIUIEKT HETI31HACT1 BU3Yyaabl KOHTEHT
xacay 1atdopmachl, O MOTiHHEH cypeT, 3D-monenbaep, aHuUMaIus XoHE
WHTEPaKTUBTI BU3yaJu3allus TeHepauusiayra MyMKiHAik Oepeni. Ilmardopma
MYJIBTUMOJIATBA1 TEXHOJOTHSIIAPABI KOJIJITaHA OTHIPHIN, Mal aTaHyIIBIHBIH MOTIHJIIK
CUIIaTTaMachblH HAaKThl KOpPHEK1 OeiiHere aiHanabipaabl. byn OuniM Oepy, FbUIBIM,
OHEP JKOHE OMBIH-CAYBIK cajlaJlapbIHAa KPEATUBTI XKOOAIAp/Ibl KbUIJAM KOHE THIMJI1
)Ky3ere acelpyra MyMKiHmiK Oepei [6].

Ecen 1. Mortopasl KaWblK ©3eHHIH OoilbiMeH TemeH Kapaih 20 km/car
KBUTAMJIBIKIICH JKYpe ajaabl. O3eHHIH aFbIChl 5 KM/CaF KbUIIAMIBIKIICH aFajbl.
Kaifplk ©3eHHIH aFbICBIMEH 3 caFaT KYpreHie KaHIa KUioMeTp *koil xkypeni? Erep
KalbIK ©3€H arbIChIHA KapChl )KYypce, 1 cararTa KaHIIa KUJIOMETP Kypeai?

Llewyi:

KalbIkThIH 03 KblagaMaeirel: 20 kM/car

O3€eH arbIChl: 5 KM/car

VYakpIT: 3 carar

O3eH arbICbIMEH 0ipre Ko3ranbIC: S = (U + V)t (1)
S=20+5)x3=25%x3=75kM
O3eH arbIChIHA KAPChI KO3FANBIC: S = (U —,)t (2)

S=(20—-5) x 3 =45 kwm.

Kazipri ke3ge kenrtereH OKYIIbUIAP YIIH MOTIHAIK €CeNTep/i OKBII, OJapbl
KO3 allJIbIHA €JIECTETy OTe KHUbIHFA COFyJa. OCIpece, ©3¢H arbIChIMEH HEMECe ©3€H
arpIChIHA KApChl KO3FAJBIl JKaTKAaH MOTOPJBl KAWBIKTAP CHUSKTBHI €CeNTepe
OKyIIbUTApFa €CENTIH JKaFdaliblH TYCIHY KWUBIHABIK TyFbi3aabl. COHABIKTaH
MYFaIIMJIEp VIIIH MYHJAd €cenTep/i BU3YaJIJbl TYpPJe KOPCETY MaHBI3IbI OOJIBII
oThIp. MpIcaibl, ©3€H arbIChIHA Kapail Ky3im 0apa jKaTKaH MOTOPJIBI KalbIKTHI KOHE
©3€H arbIChIHA KapChl KO3FAJBIN KEJIe JKAaTKaH MOTOPJbI KAWBIKTBI apHANBI
rpaduKanblK CypeTTep TYpiHAe kacayra Oosanbl. OmaH KeWiH OChl CypeTTep/l
KUMBLIAATHII, aFbICTBIH OAFbITHIH, KAWBIKTHIH KO3FAJIBICHIH HAKTHI KOPCETY apKbLIbI
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OKyIIbLJIApFa €CEMNTIH JIOTMKACHIH, JKaFdalblH >KOHE HOTWIKECIH Ke30€H Kepimn
TYCIHyTre MYMKIHJIIK Oepyre Oonanbl. MyHaail BU3yalJibl KOHE MHTEPAKTUBTI TOCLI
OKYIIBUIAPABIH ~ €CeNTi  TYCIHYIH  JKEHUIJETIN  KaHa  KOWMail,  oJIapJbIH
KbI3BIFYIIBUIBIFBIH aPTTHIPBII, OKY YIEPICIH QJJIeKaiia TUIMII 9pl HOTHXKENl eTel.
ConbiMeH KaTap, Trpadukanblk OelHenep apKbUIbl KO3FaIbICTHIH  OarbIThI,
KBUTAM/IBIK, YaKbIT KOHE KAIIBIKTBHIK CHUSKTHI (DU3UKAIBIK MapaMeTpiiepai HaKThI
KOPCETy OKYUIbLJIapFa €CeITiH HICITy KOJIBIH XKYHeIl TYpAe oilllayFa KOMEKTeCe .

Ecen 2. Y xxymbicuisl — Aitrepim, Jlanusip sxone bexzat 6ip-6ipimen Gipiecin
ayJiara KyJbIK Ka3bIll )KaThIp.

Atirepim Oip KyHe KyAbIKTHIH 1/6 Getirin Ka3a ajasl.

Hanwusip 6ip kKyHAe KYIBIKTEIH 1/4 GeiriH Ka3a anajpl.

Beksat Gip kyHme KyabIKThIH 1/3 Geirin Ka3a ajasl.

Erep onmap Gapmbirel Gipre *KyMbIC icTece, KYABIKTHI TONBIK Ka3y YIIIH KaHIIA
KYH KaKeT 0oJiajibl?

l[[emyi:l+l+l=2+3+4=i=E
6 4 3 12 12 4

3 4

43

. : 4
Kayabwei: Bapibirbl 01pre )KYMBIC icTece, KYABIKThI 3 KYHZe, AFHA IIaMaMeH 1

KYH 8 cararTa, TOJIBIK Ka3a aJladbl.

Cypem 1. Bipaecin opbinoanamsin #Cymbic.

Cyperre ym amaMHBIH OIpirim »ep Ka3blll JKaTKaH CoTli OCiHeIeHreH.
OpKalCBhICHl KYpeK YCTal, OpTaK MakcaTKa »KeTy YIIH o3 YVJIeCiH KOocy/a.
Okymibuiapra OepuireH MOiH OOMBIHINIA CypeT KYpacThlp el TarchipmMa Oepiice,
OKYIIBUIAPJBIH OapibIFbl AEPIiK TYred KbI3bIFYIIBUIBIKIICH JKacaibl J>KOHE 63
»acaraHJIapbIH TYCIHAIPY apKbUIbl TAKBIPHINTHI MEHI€PE allajbl IET€H CEHIMIEMiH.
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Anramikpl  3epTrey  HoTwkenepi KM kemeriMeH OeWHEpOJMK  Kacay
OKYIIBUIAPABIH MOTIHII €cenTepAl TYCIHYIH >KOHE Ienly JaFablIapblH €Ioyip
apTTBIpFaHbIH KepceTTl. Busyanapl axkmapaTTblH Kol OOJybl JKOHE IIelry
KaJlaMJIapbIHbIH HAKThl KOPCETUIyl OKYyIIbLJIapFa €eCeNTIH JIOTUKAChIH >KyHeni
MeHrepyre MyMKIHIIK Oepeni. CoHbIMEH KaTap, OKYIIbUIAP/bIH IIbIFapMAaIllbUIbIK
KaOlJIeTi JaMbIIl, ©31H/IIK MKIp KaJIbIITaCThIPybIHA XKaFaai skacanansl [7].

PhET cumynsnusiiapbIHBIH HETI3r epeKIIeNir — KOJIAHYIIBUIBIK TOXIpUoe.
OKymIel TOKipUOE KYPTi3yIli PETIHAE OPEKeT eTell: JIEKTPOHIAPIbI >KbIIKBITHII,
XUMUSIIBIK peaKIusIapapl OaKplaan, KO3FaIbIC 3aHIapbIH 3epTTel anambl. bys Tocin
aOCTpakTUIl FHUIBIMH YFBIMAAPIbl HAKThI, BU3Yalbl TYPAE KOPCETyre MyMKIHIIK
Oepeni, COHBIH HOTIXKECIHIE OKYIIBUIAPIBIH JIOTUKAIBIK KOHE KEHICTIKTIK Oiiay
KaOinetri gamuabl. COHBIMEH KaTap, CHUMYJLSIUSUIAD KEe3 KENreH SKCIePUMEHTTIH
KayilnTi HeMmece KhIMOAT MaTepualilapblH TMaijananOaii-ak TokipuOe kacayra
MYMKiHIiK Oepei [8].

["eiimudukanys >JIeMeHTTEPl, MbICAJIBI, YIIail )KUHAY, JCHIeWIepl 6Ty HeMece
BU3YyaJIJIbl TallChIpMaliap apKbLIbl €CenTep/il IIENTy, OKYIILIHBIH 63 OETIMEH OilllaHy,
KOPBITBIHBI KAcay >KOHE CTPATETMsUIBIK KOCTap KYPYy HNaFAblIapblH KETULIIpEI.
CoHbIMEH KaTap, MHTEPAKTUBTI BU3YaAbl Kypajljgap MEH ONBIH (DOpPMATHIHIAFBI
ecenTep OKyIIbLJIapFa MaTEMAaTUKAIIBIK KOHE CTATUCTUKAJBIK YFBIMIAPIbl HAKTHI
OMIpJIIK KOHTEKCTE TYCIHyre MYMKIHIIK Oepeni, Oys onapablH (yHKIHOHAIIBIK
CayaTThUIBIFBIH apTThIpab! [9].

Hamuoscenep men mankpinaynap.

3epTTey OapbIChIHAAa MOTIHAIK €CenTepiAl IIeNIyJie >KacaHAbl HHTEIUICKT
KypangapbiH  (MbIicanbl,  Pixverse, PhET)  kommaHynmblH — OKYIIbUIAPJIbIH
(YHKIMOHAABIK ~ CayaTTBUIBIFBIHA  oCEepl  KapacThIPBUIABL.  KOpBITBIHABLIAP
KOPCETKCH/ICH, BHU3yaJIJIbl KOHE WHTEPAKTHUBTI OMICTEP/l KOJIAHY OKYIIBLIAPIBIH
€cenTi TYCIHY JEHTeWiH endyip aprTThipanbl. OKylbUIap Cyperrep, OCHHEpOIUKTED
KOHE MHTEPAKTUBTI MOJECNbJIEP apKbUIbI €CENTIH IIeNTy >KOJIAphIH KOPHEKI TypHAe
OeifHesel OTHIPHIT, JIOTHKAJIBIK OaillaHbICTap MEH KOPBITBIHIBUIAP/IBI ©3/1€p1 IIbIFapa
anajpl.

CoHbIMEH KaTap, MyraliMaepaiH mikipiaepi Oodbiama, PhET jxone Pixverse
CUSIKTBI Kypayigapabl cabakka €HTi3y OKYIIBUIAPJbIH ©3 OeTIMEH KYMBIC Kacay
TAFbUTAPBIH  KAJNBINTACTBIPYFA, TONTHIK KOHE OIPJIECKEH  TarchlpMasapIbl
OpbIHJIaya BIHTBIMAKTACTHIK KaOIJIETIH JaMbITyFa CENTIriH Turizedi. byn omicreme
OKBITYJIBIH 3aMaHayHW TaJjlalTapblHa COMKec Kemin, OIiM camachlH apTThIpyFa
OarpITTaJIFaH.

Hotwxenepnen kepiHIN OThIpFaHAal, jKacaHIbl WHTE/UIEKT HET131HJEr1
MHTEPaKTUBTI 9MICTEPAl KOJNIaHy TeK (PYHKIMOHAIBIK CayaTThUIBIKTBI apTTHIPYMEH
IIEKTEIMEH, OKYIIBLIAPIbIH MaTeMaTUKAJIBIK JIOTMKACHIH, aHAIMTHKAJIBIK OMIaybIH
KOHE TIPAKTUKAIIBIK JaFIbUIAPBIH KEIISH1 TYP/AE JaMbITyFa MYMKIHJIIK Oepeti.

Kopvimuinoo.

3epTTey HOTWXKENEpl KOPCETKEHJIeH, MareMarthka cabarblHAa MOTIHAIK
ecenTep/Il ey e KacaHabl HHTEJUICKT miaT(opManapbiH KOJIaHy OKYIIBLIAP/IbIH
(GYHKIMOHAIABIK CayaTTBUIBIFBIH €I9yip apTThIpyFa MYMKIHIIK Oepemi. Pixverse
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maTdopMachl BU3yaslibl MOJIEIIbICY apKbLIbI €CEITIH IapThlH HAKThl KOPHEKI TYpe
YCBhIHA OTBIPHIN, OKYIIBUIAPABIH KEHICTIKTIK Oiiay KaOiieTiH aambitambl. Gemini
maTopMachl MOTIHAIK €CEeNTIH KYPBUIBIMBIH TaJljlay, HIENTy CTPaTerusiChlH KYpY,
MaTeMaTUKAJIBIK OaillaHbICTap/Ibl TYCIHIIPY KOHE KaTelepAl TY3eTy CHUSKThI
KOTHUTHUBTIK JIaFIbUIAP b )KETUIIIPEI].

JKacanapl WHTEVICKT KypaJapblH KOJJAaHY OKYIIBUIAPJGIH TarChblpMaHbI
TYCiHy JEHTediH apTTBIPHIN, aepOec oiay OENCEHIUTTH KYIICUTe i, JOTUKAIBIK-
AHATMTHKAJIBIK KaOimeTTepid mambiTazsl. COHBIMEH KaTap, BH3yalIbl >KOHE
WHTEPAKTUBTI KOHTEHT AapKbUIbI OKY TMPOIECi KBI3BIKTHI opl HOTHIKENl OOJIbIM,
OKYIIIBUTAPIBIH OKY MOTHBAIIMSCHI A JKOFAPBLUIANIBI.

Ocpnaiiia, >KacaHIbl HHTEIIEKT TEXHOJOTHUSIIAPBIH KYHENl KOHE MaKCaTThl
KOJJlaHy MaTeMmaThka cabarblHJa MOTIHIIK €ceNnTepiAl THIMII MEHrepyre sKargaii
’Kacalapl, OKYLIbUIApAbIH MIbIFAPMAILBUIBIK KAOUIETTEPIH JaMbITalbl KOHE OLIIM
Oepy YAepiCiH )KEeKEeICHIIPUIreH, UHTEPAKTUBTI )KOHE HOTHIKEI1 €Te/Il.
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