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B daHHoU cmambe riokazaHa memodosioeus u pe3ysibmamai uccrnedosaHus o peanusayuu STEAM-
mexHonoeauu. Llenbio 0OaHHo20 uccrnedosaHusi sensemcsi onpedenieHue 2o0mosHocmu  ydumersneu
eeozpaghuu, ocywecmenswux npernodasamesibCKyl0 0esimenbHOCMb 8 opeaaHu3auyusx cpedHe20
obpa3sosaHusi obniacmu XXemicy Pecnybnuku KasaxcmaH, k npumeHeHuto STEAM-mexHonoauu 8 oby4yeHuu
2eozpaghuu.

Memodonoeu4yeckass ocHosa uccrie0ogaHUsi rnpedcmassieHa aHaju3oM Ome4YyecmeeHHol U
3apybexHol numepamypbl 06 akmyasbHOCMU U pa3sumuu obpa3osameribHbix mexHosnozuli STEAM-
obpasosaHus. [lposedeHbl aHKkemupogaHUe U aHasu3 4acmomel O0mMeemo8 U [poueHmos yqumeseu
2eozpachuu u3 37 obweobpaszosamernbHbix ydpexoeHul obnacmu XKemicy Pecrnybnuku Kasaxcma,

B pe3ynbmame uccnedosaHusi 6bi510 8bisigieHO, Ymo b6osbuwee KOmu4yecmeo OnpoweHHbIX yyumerel
npednoyumarom ucrosib308ame mMpaduyUoHHble Memodkl 0byyeHUs 8 ceoell pabome. Takxe 6bi10 0bHa-
PYyXeHo, 4mo MHozaue nedacoeu He snaderom STEAM-mexHonozusamu. B ces3u ¢ yem bbina onpedesneHa
Heobxodumocmb 0OHoereHUs U ModepHusayuu y4ebHO20 rpoyecca, akKuUeHmupys eHuMaHue Ha
mexrpedMemHoUl UHmezpayuu u pasgumuu HaeblKos, U 803MOXHOCMU coomeemcmeytowieli 1o020mosKu u
nepenodzomosku ydumenel 2eozpaghuu 8 amoul obnacmu, YmMo CywecmeeHHO Mo8uUsem Ha Ka4ecmeo
obpasosaHusi.

HaHHble pe3ynbsmambl  mMo2ym Obimb UCMOMb308aHbl 019 paspabomku pekomeHOauul Mo
r1osbIWeHUr 3ghghekmusHocmu obpasogamesibHO20 rpouecca 8 obracmu eeoepaguu.

Knro4deebie cnoea: STEAM-mexHonozusi, KoMrnemeHyusi, UHMmMezpauyusi, obpaszosameribHbil
npouecc, ka4ecmeo obpasogaHusi, MOOepHU3ayusi 0bpa3osaHuUsi, eCmMeCmM8eHHOHayYHbIe QUCUUMITUHBI.
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byn makanada STEAM mexHomozusicbiH eHeidy bolbiHwa 3epmmeydiH adicmemeci MeH Homuxenepi
KkepceminzeH. byn 3epmmeydiH makcamel KazakcmaH Pecnybnukacsl Kemicy eHipiHOeai opma 6inim 6epy
yUbimOapbiHOa nedazoaukasbik KbI3MemmiH Xy3eee acbipambiH 2eozpachusi MyranimoepiHiH STEAM
MEeXHOJI02usIChbIH 2e02pachusiHbl OKbimyda KondaHyra OalibiHObifbIH aHbikmay 60s1bin mabbiiadsbi.

BepmmeydiH adicmemeriik Hezisi STEAM 6inim 6epydiH binim bepy mexHonoausnapbIHbIH e3eKmifiei
meH Oamybl myparsbl omaHObIK xoaHe wemendik adebuemmepdi mandaymeH yCbiHbiiFaH. Ka3zakcmaH
Pecny6brnukacbl XKemicy o6rnbicbiHOarbl 37 6inim 6epy ylbiMOapbiHbIH 2eoepaghusi MoHi MyranimOepiHiH
xayan bepy xuiriiei MeH natibI30bIK yieciHe cayasiHama emyisinin, manday Xypei3indi.

3epmmey 6apsbicbiHOa cayasiHamara KambicKaH MyFaniMoepoiH Kebi 63 XyMbiCbiHOa 0acmypili OKbImy
adicmepiH KondaHyObl KanalmelHbl aHbikmandel. COHbIMeH Kamap, KernmezeH MmyranimoepdiH STEAM
mexHorsoausinapbiH  MeHzepMmelmiHi  aHbikmandbl. OcbkiraH opal, noHaparnbiKk biknandacmsik MeH

86



NEOATOIMKA FbiNbIMOAPbI NEOAIOrM4YECKUE HAYKHU

binikminikmi apmmabipyra baca Ha3ap aydapa omebipbirl, 6inim bepy yOepiciH XaHapmy XXoHe XaHFblpmy
KaxXemminiai alikbiHOarnblir, ocbl canada eeoepachusi neHi myranimoepiH muicmi 0spexede Oaspnay MeH
Kalima Oasipriay MyMKiHOikmepi binim canacbkiHa alimapribikmat acep ememiHi aHbIKmarnobl.

byn Hemuxenepdi eeoepacbusi nsHi 6olbiHWa oKy ydepiciHiH muimdinieiH apmmbIpy XeHiHOezai
YCbiHbicmaolkl 83ipney ywiH natdanaHyra 601adsbi.

TyliHdi ce30ep: STEAM-mexHonoausi, Ky3bipemminik, uHmezpauyusi, 6inim 6epy ydepici, binim 6epy
canacebl, binim 6epydi XaHFblpmy, xapambiiibicmaHy noHoepi.
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This article outlines the methodology and findings of a study on the implementation of STEAM
technology. The study aims to assess the preparedness of geography teachers in the Zhetysu region of the
Republic of Kazakhstan, working in secondary educational institutions, to integrate STEAM technology into
geography teaching.

The research methodology involves analyzing both domestic and international literature on the
relevance and evolution of STEAM educational methodologies. Surveys were conducted, and responses
were analyzed from geography teachers across 37 general education institutions in the Zhetysu region of the
Republic of Kazakhstan. The study revealed that a majority of surveyed teachers prefer traditional teaching
methods. Additionally, it highlighted a lack of proficiency among many teachers in utiliziing STEAM
technologies. As a result, there is a recognized need for the modernization and enhancement of the
educational process, with a focus on interdisciplinary integration and skill development, which, alongside with
appropriate training and retraining opportunities for geography teachers are crucial to improving the overall
quality of education.

These findings can serve as a basis for developing recommendations aimed at enhancing the
effectiveness of geography education.

Key words: STEAM technology, competence, integration, educational process, quality of education,
modernisation of education, natural science disciplines.

BeeneHue

B HacTtosilee Bpemsi NPOUCXOOST 3HAYUTENbHbIE U3MEHEHUS B OOLLECTBE, Bbl3BaHHbIE LU(POBON
TpaHcopmMaumnein. OTM U3MeHeHUss TPeOYOT OT Ntodel HOBbIX HaBbIKOB U KA4YeCTB, TakMX Kak KpUTMYECKOe
MblLLNIEHWE, TBOPYECKUIA NOAXO0n, CaMOCTOSTENIbHOCTb U YMEHWEe OpraHM3oBbiBaTb CBOK AEATENbHOCTb.
OGpa3zoBaHMe UrpaeT KIYeBy ponb B NOAFOTOBKE NioAewn K 3TUM Bbl3oBaM. ObyveHne, OpMeHTMpoBaHHOE
Ha pa3BuTMe HaeblkoB STEAM, MOXeT 3HauuMTenbHO YMyylWWTb MOArOoTOBKY Joderd K  umndposBon
peanbHoCTU, obecneynBasi UM He TOJNbKO TEXHUYECKME 3HAHMWS, HO U YMEHNE MPUMEHSITb UX B TBOPYECKUX U
KpUTUYECKUX KOHTekcTax. B pesynbTaTe atoro y niogent 6yaet Gonblue BO3MOXHOCTEN ANsl YCMELHON
aganTauumn K U3MEHSIIOLLLEMYCS MUPY U OOCTUXEHUS NIMYHOTO U NPOeCCUOHaNbLHOro bnarononyyus.

CoBpemMeHHas reorpacums obbeanHaeT reorpadyeckme 3HaHUsi ¢ ApYrMMy eCTECTBEHHBIMU HayKamu,
TEXHONOMMSAIMU U BUPTyarnbHbIM WUCKYCCTBOM Ha pasnuyHbiX OcHoBax. [103aToMy HeobOXxoAMMO roBOpUTbL O
co3fgaHun cneumanbHoro obpasoBaTeNnbHOrO MPOCTPAHCTBA, B KOTOPOM MPUMEHSIOTCA HeTpagMUUOHHbIe
dopMbl opraHusaumm obydeHusi, peanuaytoTcss obpasoBaTteribHble NOAXOAbI, anbTepHATUBHbIE TPAAWNLIMOH-
HbiIM 0OpasoBaTefibHbIM TEXHOMOrMAM paboTbl CO 3HAHWSIMK, MPEeabsBASATCA HoBble TpeboBaHuA K
obpasoBaTtenbHbIM JOCTMKEHUAM obyyatowmxcs [1].

[MpOAyKTMBHBIM TEXHOMOIMYECKMM pELLEHMEM 3TOW Npobnembl B AaHHOM cry4vae siBnsetcs STEAM-—
obpasoBaHMe, OCHOBHOM MMWPOBOW TPEeHA, KOTOpbIA coyeTaeT Hayky (S — science), texHonormo (T —
technology), uhxeHepuio (E — engineering), nckycctBo unu TBOp4YecTBO (A — art) U maTtemaTuky cC
mHopmatmkon (M — mathematics). 3T gncumnnuHbl ABMAIOTCA OOHMMW M3 CaMbiX BOCTPEOOBAHHLIX B
COBPEMEHHOM MUpE, SIBMSASICb OCHOBOW Anst Oygywunx cneumansHocTen [2]. MNosTomy cerogHs BO MHOMMX
cTpaHax bbicTpo pa3BuBaeTcst obpasoBaHme B STEAM. CornacHo Knemepy, Ans npoaBWKeHUst MHHOBaLWIA
HEOOX0AMMO BEPHYTLCA K pOnv TBOpYECTBa U 00y4UTb CTYAEHTOB HaBblkaMm 21 Beka, KOTOpble BKMOYAKT B
cebs TBOPYECTBO, KPUTUYECKOE MbILLIEHNE, ODLLEHNE U cOTpyaHWYecTBOo. Vcnonb3oBaHue TBopyecTBa B
obpaszoBaTtenbHON cpefe NpPUMBOAUT K (DOPMUPOBAHWIO OUBEPrEHTHOTO MbILWMEHUS, TO €CTb CMOCOBHOCTU
YyerioBeka BblgaBaTb MHOXECTBO PELUEHWI HA OCHOBE OAHUX W TEX XEe [AaHHbIX, YTO SABMSAETCS BaXXHbIM
HaBblkom B 21 Beke [3].
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STEM-o6pa3oBaHue NOCTPOEHO Ha MCMOMb30BaHUM MEXANCUMMIIMHAPHOIO N NPaKTUYeCKOro noaxoaa,
obbeauHas Bce NATb NMPAMETOB B eAuHbIA y4ebHbIM npouecc. Takon noaxond COAeWCTBYET MPUMEHEHUHO
Hay4YHbIX METOOOB, TEXHUYECKUX MPUNOXKEHUN, MaTeMaTUYecKoro MOAENVPOBAHUS U  WHXEHEePHOro
NPOEKTUPOBaHUsl, CMOCOOCTBYS pPas3BUTUIO WHHOBALMOHHOTO MbILWIIEHNS WU NPUOOPETEHUI0 HaBbLIKOB,
BocTpeboBaHHbIx B XXI Beke [4].

MexaucumnnuHapHbeld noaxod npegrnonaraet BKOYEHME B Y4EOHYIO MporpamMmy >KU3HEHHBIX W
TEXHOJOrMYeckMx Npobnem, 4To No3BonsieT obyvaoWMMCS MPUMEHSITE CBOW 3HAHMS Ha npakTuke. [Npn aToM
0coboe BHUMaHWE yaensieTcs UCMNOoMb30BaHWMIO MaTeMaTuKNM, MHADOPMATUKMA U TEXHOMNOMMI ANA pasBuUTuA Yy
06yyaoLWmMxca KPUTUHECKOTO MbILLNEHMS Y HABLIKOB peLleHus npobnem.

Kpome Toro, noarotoBka 6yaywmx yumtenen B obnactu obpasoBaTenbHbIX TEXHOMNOMNA rapaHTUpyeT,
4yTO OHM OyayT obnagaTtb HeOOXOAUMBbIMM HaBblkaMW W 3HAHUSMWU Anst 3OEKTUBHOW WHTErpauum
MEXANCUUMNIIMHAPHOTO KOHTEHTa B CBOK MpenogaBaTenbCKyld MNPaKTUKY. Takon MeXOMCUMMIMHaPHbIN
Noaxo4 He TOSMbKO MOBbIWAET OOWMN ypOBEHb 3HAHUM OOY4YaKLLMXCHA, HO U TOTOBUT WX K PELUEHUIO
peanbHbIX 3agau [5, c. 52, 54-55].

Ons ycnewHonm uHterpaumm STEAM-TexHONorMm B cnucTemy BbICLLENO Nefarornyeckoro obpasoBaHums
HeobX0AMMO MMETb OBOLIMPHOE NPEACTaBIEHNE O TEOPETUYECKNX U SMMUPUYECKNX UCCrefoBaHUSAX. AHanm3
3apybexHOro onbiTa NOArOTOBKU y4MTenen MexaucuunivMHapHbIM Mogxodam nokasar, Y4To NpuMeHeHue
STEAM-TexHonormm B 00y4eHnn NpeaMeTOB ECTECTBEHHOHAYYHOr0 HanpaBfieHUsl MOBLILIAET YCNeBAaEMOCTb
1 CaMOOLIEHKY Yy oby4atoLumxca [6, c. 325].

B pamkax rocygapcTBeHHOW MporpaMmbl pas3BuTus obpasoBaHust U Haykm Ha 2020-2025 rogbl B
KaszaxcTaHe Hadanocb akTuBHOEe pa3BuTve Hanpaenenus STEAM. [Npumepom 3TOro npouecca sBnsieTcs
OCHalleHne npeameTHbIMU kabuHeTamu reorpadumn, xmmmn, uonormm, dusmkn, STEAM-kabuHeTamm [7].
OTO HOBbIV MEXONCLUMIMIIMHAPHBIA N MPOEKTHLIN NOAXOA K 00y4eHN0, MO3BOSIOLWMNA 00y4aLWMMCS YCUIMUTb
nceneaoBaTenbCKUn U HAYYHO-TEXHOITOTUYECKMIA MOTEHUMan, pas3BuUTb HaBbIKM KPUTUYECKOro, HHOBALMOH-
HOrO 1 TBOPYECKOrO MbILLIIEHWS, peLleHns Npobnem, KOMMyHMKaUMM N KOMaHgHow paboThi [8].

B KasaxctaHe wmopgenb wkonbHoro STEAM-o6pasoBaHus peanuayeTcs 4epesd [OesTenbHOCTb
HasapbaeB VHTenneKkTyanbHbIX LUIKOM, YaCTHbIX y4ebHbIX KYpCOB, a Takke Onarogapst yCunusiMm oTaenbHbIX
YyYMTENEN W LUKOMbHBLIX KONMMEKTUBOB, KOTOPbIE aKTUBHO WULLYT HOBble NOAXoAdbl U MeToAbl 00y4eHus:: BegyT
(hakynbTaTUBLI, KPYXKKWU, @ TaKKe rOTOBSIT LLUKONIBHUKOB K Y4acTUIO B ONMMNnaaax u TypHupax.

3apybexHble yyeHble ONUCLIBAKDT pasfnuuHble noaxoAbl K paspaboTke YpOKOB, KOTOpble
obecneunBaloT ycnelwHy peanusauumio STEAM-obpasoBaHus B wkonax [9, ¢. 231-233]. lMpwu cosgaHum
y4ebHbIX MaTepumarnoB, U3-3a UX MEXAMCLMNIIMHAPHOCTN, YY4aCTBYIOT pasHble CNELUanucTbl, B CBS3N C YEM
BO3HMKAIOT HEKOTOPblE HESICHOCTU U pasHOorfacusl, KOTopble BO3HMKAKT cpeau yuyuTenen, npenogaroLmx
pasnuyHble NpeameThl.

B KasaxcTtaHe yuntens B obuweobpa3oBaTefibHbIX YYPEXOEHUSAX KaK NPaBuUio CneunanvManpyoTcs Ha
npenogaBaHUN OTAENbHbLIX NPEAMETOB, TakKMX Kak MaTemaTuka, MHdopmaTuka, dursunka, buonorusi, xmmus,
reorpacpus unu texHonorus. OgHako, Ans ycnewHon peanusaumm STEAM-obpasoBaHusi um He Bcerga
XBaTaeT OnbiTa U UHXEHEPHbLIX HABLIKOB. JTO CBSI3aHO C TEM, YTO BbICLLEE NeAarormyeckoe obpasoBaHue B
OCHOBHOM (OKYCUPYETCS Ha TEOpPETMYECKMX 3HaHWSIX MO npegMeTaMm, U CBsA3b Mexay obydeHnem wu
pelueHneM MNpakTU4ecKMx 3apad octaetcsi crnabon. [MosTomy BakHO MpoBecTu paboTy no nonynspusauunm
STEAM-TexHOMorMm 1 opraHm3auumn npakTMKOOPMEHTMPOBAHHbLIX KYPCOB MOBbIWEHUS KBanudukaumm ons
yumtenen. Kpome Toro, aons nonHoueHHon nHterpauun STEAM-o06pa3oBaHusi B Nefarorniyeckyto nNpakTuky
HeobxooMMo paspaboTaTbh KOHUENTyallbHble OCHOBbI B CUCTEME MOArOTOBKM MEefarormyeckmx KagpoB B
BbicLleM o6pa3oBaHum KaszaxcTaHa.

Llenbto ctano uvccnepoBaHuWe YpOBHS TOTOBHOCTU y4yuTenen reorpadpum obuieobpasoBaTernbHbIX
yypexaeHun Kk npumeHennto STEAM-TexHonornm B CBoen npenofaBaTefibCkoN AesATENbHOCTU, OCHOBHBLIMMU
3afja4amMun SIBMSKOTCS M3y4YeHue, aHanuM3 chneuuanbHon nutepaTypbl MO Teme, pa3paboTka aHkeTbl Ansi
onpoca, UHTepNpeTaLusi NoSy4YeHHbIX AaHHbIX.

MaTepuansl u meToabl UccrefoBaHUus

B paHHOM uccnepmoBaHum gns cbopa gaHHbIX Obina ucnonb3oBaHa crneuuwanbHo paspaboTaHHasi
aHKeTa, C Uenblo aHKeTUPOBaHUA cpenu yuutenen reorpadun obnactu Xericy. MNpoBeneHne aHkeTupoBa-
HUS OOHOBPEMEHHO, aHOHUMHO U HEMPEPBLIBHO MO3BOJIAET MOMYYUTb MakCMMarbHO OOBbEKTMBHbIE AaHHbIE,
TaKk KaK Y4YaCTHUKM WCCNeAOBaHUS He BUOAT OTBETOB APYIMX YYACTHUKOB WM HE OKa3blBalOT Ha HUX
Bo3aencTBus. B kayecTBe mMeToga oTOOpa mcnonb3oBanach LeneHanpaBreHHasa Bblibopka, No3BonvBLIas
nony4nTb 6onee penpe3eHTaTUBHbIE faHHbIE, OTBEYatoLWwmne TpeboBaHNAM U LENSM UCCIeAOoBaHuUS.

B nccnepgoBaHum Obin NpoBeAeH aHanM3 Nncuxosoro-neaarornyeckon nurepaTypbl, M3yveH n o6obLleH
negarorMyeckmii onbiT ucnonb3oBaHusa STEAM-texHonormm, npuMeHeHbl MeTOAbl MCUMXONoro-negaroru-
YeCKOW OUarHOCTUKM, B YACTHOCTU, aHKETUpOBaHue. Pa3paboTaHHas aHKeTa CcOCTosNa M3 NMYHbIX JAHHbIX
pecnoHaeHTa, U OLEeHUBaHUSA YTBEPXKAEHUN, CBA3aHHbIX cO STEAM-TexHonoruamu, T.e. OOKyCUpPYIOLLMXCS
Ha OLeHKe 3HaHWN, UHTepeca, oMnblTa U OTHOLLIEHUS PECNOHAEHTOB K AaHHOW obnactu. OueHka ¢ NOMOLLbIO
NATMOaNNbHON LWKanbl JlakepTa MO3BOSMIIO MOSMYYUTb KONMMYECTBEHHbLIE AaHHbIE O CTEMEHW COornacusi C
YTBEPXKOEHUAMWU, a MPOCTble MNPOLEHTHbIE pacyeTbl MNO3BONUAM ONpedenvTb O  PECNOHOEHTOB,
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Bblpa3uBLUMX OMpPeAeNieHHyl0 CTEMeHb Ccornacusi C KaxablM yTBepXAeHuMeM. YacToTHble pacyeTbl
onpegenunu Hanbonee YacTo BCTpeYaloLLMeCs: OTBETHI.

PesynbTaTbl nccnefoBaHus U ux obcyxaeHue

[na onpepeneHus OCHOBHbIX cocTaBnsllwmx Ha 6ase Google forms pecnoHgeHTam Obina
npennoxeHa aHkeTa. Bcero B aHkeTnpoBaHum npuHsanu yyactue 110 YyenoBek — 3TO yuutens reorpacdum 13
ropogoB TangbikopraH, YwTtobe, Tekenu m panoHoB, Bxogsawmx B obnactb XKeticy. M3 110 (100%)
pecnoHaeHToB 17 (15,5%) — myxuunHbl, 93 (84,5%) — xeHwumHbl. Vicxoas M3 npefocTaBreHHon nHgopma-
UMM, MOXHO cAenaTtb BbiBOA, YTO B OOMbLUMHCTBE CNyvyaeB yvuTensamu reorpadun SBASIOTCA XKEHLWUHbI.
BospacTt yuutenew, Bapbuposarncs ot 21 go 63 net (Tabnuua 1). AHanuanpysa Tabnuuy 1, MOXHO caenatb
BbIBOA, 4TO 75,5% pecnoHOeHTOB, MPUHSIBLLMX y4acTue B onpoce, nvetoT Bo3pacT Ao 40 neT, n ux cpeaHun
BO3pacT cocTtaBnseT 39 ner.

Tabnuvua 1 — YacToTHbIM aHanu3 Bo3pacTa W negarormyeckoro ctaxa pecrnoHaeHTos, (n,%)

BospacTt pecnoHgeHToB lMeparorvyecknii CTax pecnoHOeHTOB
BO3pacT yacrtoTa MpoueHT Meparornyeckni yacrtoTta MpoueHT

CTax

21-30 44 40,0 0-5 44 40,0

31-40 39 35,5 6-10 19 17,3

41-50 14 12,7 10-15 17 15,5

51-60 10 9,1 16-20 9 8,2

61-63 3 2,7 21-25 7 6,4
26-30 8 7,3

Bcero 110 100 31-35 4 3,7
36-40 2 1,8

N3 T1abnuubl 1 MOXHO OTMETUTb, YTO B OMPOCE Y4acTBOBaNW y4yuTens reorpacmm co craxem
npenogaBaHust Ao 40 NeT, YTO TaKKeE WMHTEPECHO M BaXHO MPW aHanu3e CTPYKTYpbl npenogaBaTenen B
JaHHoW obnacTtu.

CornacHo Tabnuubl 1, 57,3% pecnoHaeHTOB 0bnagatoT onbiToM npenoaasanus Ao 10 net, npy aToM
cpefHUN cTax npenogaBaHus cocTaBnsieT 6 net. B aHkeTe Takke Obin paspabotaH pasgern, B KOTOPOM
BblSICHANacb CTeMneHb corfacus npenogaBaTtenen reorpapmm C  YyTBEPXKASHWSMM, KacawLwMmucs
npumeHernnst STEAM-TexHonormm B ydebHoW aesTenbHOCTH.

Tak, ¢ ytBepxaeHnem «B coBpemeHHON cucteme obpaszoBaHUsA TpagULMOHHbIE CNocobbl 00y4eHus
yCTynalT MeCTO MHHOBALMWOHHbIM MeTogaM, TakuM kak STEAM-TexHonormm» nonHOCTbio cornacunuce 39
(35,5%) pecnoHgeHToB, cormacumiucs 23 (20,9%), 21 (19,1%) ykasanw, 4TO He onpedenunnucb, He
cornacunuce 16 (14,5%), nonHocTbio He cornacunuck 11 (10%). 3T1o no3BonseT caenatb BbIBOA O TOM, YTO
B OonblIMHCTBE criy4aeB yduTens reorpadum 3HaKOT OO MCMNONb30BaHUM B COBPEMEHHOW CUCTEME
06pa3oBaHMsa MHHOBALMOHHBLIX MeTOAO0B, Taknx kak STEAM-texHonorni. OgHako, NPUBEPXKEHHOCTb Tpaau-
LMOHHbIM MeTof4aM oby4YeHUs1 MOXET cTaTb Nperpagon Ans BHEAPEHUSA HOBbLIX MHHOBALMOHHBLIX NOAXOO0B.
C oaToii uenbio 6Gbio ccopmynmMpoBaHo creaylollee yTBepxaeHue: «COBMECTHO C MHHOBALMOHHBIMU
TEXHOMNOrMAMM HeobXoouMMO UCMONb30BaTb TPaAMLMOHHbIE cpefdcTBa 00yyeHus». Mcexoga w3 npepo-
CTaBleHHbIX AaHHbIX, CTEMEHb COrnacus ¢ yTBepXXaeHneM okasanach crnegytowen: 64 (58,2%) pecnoHaeH-
TOB BbIpa3unu cBoe nonHoe cornacue, 21 (19,1%) otBetunu, 4to cornacHsl, 14 (12,7%) 3aTpygHUnnch C
otBeToM, 3 (2,7%) He cornacunuck, 8 (7,3%) Bbipa3unu pewntensHoe Hecornacue. OTo noaTBepXaaeT To,
YTO MHOIMEe pecrnoHAeHTbl MOAAEPXUBAOT MCMNONb30BaHWEe TPaAMLUMOHHBLIX CPeACTB 00yyeHus Hapsay C
WHHOBALIMOHHBIMMN TEXHOSOTUSIMMU.

Ho ans npumeHeHnss STEAM-TEXHONOMMN B CBOEW OEATENBHOCTM y4MTENAM Heobxoanmo oBnageTb
HOBbIMW MeToAMKaMW M NOAXOA4aMM K OOy4YeHWto, pa3BMBaTb HaBbIKM KOMMYHWKaLUW U COTPYOHUYECTBA C
Konneramu, 4Ytobbl OOMEHMBATLCA OMbITOM W NYYWWMK MNPaKTUKaMW BHEOPEHUST MEXOAMCLMNIMHAPHOrO
noaxoda. Tak, 69 (62,7%) pecnoHAEHTOB NONHOCTbIO COrnacHbl ¢ aTuM, 27 (24,5%) cornacHbl, 3aTpyaHs-
toTca oTBeTUTb 9 (8,2%), He cornacHbl 3 (2,7%), KaTeropu4yeckm He CornacHbl C 9TUM YTBEPXAEHUEM 2
(1,8%).

Mo nonyyeHHbIM OaHHbIM, GONBLUMHCTBO PECMOHAEHTOB COrfacHbl C TeM, YTO OCBOEHME HOBbIX
MEeTOAOB O0y4YeHUs U pasnuyHbIX CMNOCOOOB KOMMYHMKAUMW SIBASETCA KIOYEBBIM aCMEKTOM YCMELUHON
peanu3auun obyyeHus ¢ mcnonb3oBaHvem STEAM-TexHonornu, B CBSA3M C YEM, YYUTENS AOIDKHbI ObiTb
yBEpeHbl B NOTEHLMarne, KOTOpbI OTKpbIBAeTCs npu pabote B aTon obnactu. Takum obpasom, 59 (53,8%)
OMPOLLUEHHbIX YYMTENnen MOMHOCTbI0 cornacHel, 24 (21,8%) — cornacHel, 14 (12,7%) — 3aTpyaHWnMCb C
otBeToM, 5 (4,5%) — He cornacHbl, 8 (7,2%) — kaTeropuMyeckn He cornacHbel ¢ yTBepxaeHvem "STEAM-
TEXHOJIOMMM OTKPbIBAOT OOMbLUNE BO3MOXHOCTU ANs y4ebHOro obLweHns n B3anmogenctens'.

Kak BuaHO, GOMbLUMHCTBO yuyuTenemn reorpacdum otmetTunu, 4yto STEAM-TexHonornu oTkpbiBaloT
HOBble BO3MOXHOCTM 0ByyeHus. BmecTe ¢ Tem, Ha yTBepxaeHue "MpumeHenne STEAM-TexHonormm no3so-
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NSAET NOBbICUTE MHTEHCUBHOCTL M 3¢hpeKTMBHOCTL y4ebHoro npouecca" 6binm nony4veHbl oTBeThl 65 (59,1%)
— MOMHOCTbI cornacHbl, 26 (23,6%) — cornacHbl, 12 (10,9%) — 3aTpygHunucek ¢ oteetoMm, 2 (1,8%) — He
cornacHsl, 5 (4,5%) — kKaTeropMyecku He COrmnacHsbl.

Heobxooumo OTMETUTb, YTO B CPaBHEHMU C MpPEeWeCTBYOLWMM YTBEPKAEHUEM ropas3fo MeHblue
OMNPOLLEHHBbIX Bblpa3wuiv CBOe Hecornacue. 3T0 nogpa3yMeBaeT, YTO yunuTens reorpadmm 0CO3HaKT NOTEH-
uman yBerm4yeHnss MUHTEHCUBHOCTM U 3dhpeKTMBHOCTM 06y4eHusi ¢ ncnonossoBaHnem STEAM-TexHonornum.

Ha npepnoxeHHoe yTBepxaeHue "[ns noBbiweHns adeKkTBHOCTM 0bpasoBaTenbHON KOMMYHU-
Kaumm npy npumeHeHmn STEAM-TexHonornm ectb HEOOXOAMMOCTb MOBBILLEHUS YPOBHA MeTanpeaMeTHbIX 1
NPOEKTHO-UCCINEAOBATENLCKNX KOMMETEHTHOCTEN Yy4YacTHWKOB obpasoBaTenbHoro npouecca" 67 (60,1%)
yuntenen reorpadumn BbIpasunu ceoe nonHoe cornacwe, 29 (26,4%) — cornacwe, 7 (6,4%) — Heonpege-
neHHocTb, 2 (1,8%) — Hecornacwe, 5 (4,5%) — kaTeropuyeckoe Hecorfnacue, YTo CBUAETENbCTBYET O 3HAYM-
TenbHOM DOMbLUINHCTBE PECMOHAEHTOB, CHMTAOWMX He0B6X0ANMbIM NOBLILLEHNE YPOBHS MeTanpeaMeTHbIX U
NPOEKTHO-UCCINeaoBaTENbCKUX KOMMNETEHTHOCTEN y4aCcTHUKOB ObGpasoBaTenbHOro npouecca Ans noBbilwe-
HUsi ero 3 eKTBHOCTU. DTO O3HA4YaeT, YTO YYUTENS rOTOBbI K FeHepaLmmn HOBbIX MAEN, peann3auun nx B
npoekTax, K NPOBEAEHUIO HayYHbIX UCCIIe00BaHUA U BHEAPEHUIO UX PE3YrbTaToB.

MonyyeHHble pe3ynbTaTbl  COrfacus  PECMNOHAEHTOB C  MPEASIOKEHHBIMW  YTBEPXKAEHUSAMMU
npeacTaBneHbl Ha pUcyHke 1.

1A NoBbIWEHMA 3GderTHBHOCTH 0bpazoBaTenbHoON G2 29% 2

HOMMYHWHALMK B NpuMeHe K STEAM-TeXHoAOrMK Heobxogumo .
NOBbICMTE YPOBEHE MeTanpeAMETHBIX M MPOeKTHO-...

65% 26% 12% 2%b%
MpumeHeHmre STEAM-TEXHONOTMK NOIBOAAET MOBLICUTE _ .
WHTEHCHMBHOCTE M 3dupeKTHBHOCTE yueGHoro Npouecca
59% 24% 14% 5% g%
STEAM-TEXHONOTMM OTKPbIBAKOT BONBLUKME BOIMOMHOCTM ANA _ -
yuebHoro oGLEHWA W B3aWMO4EHCTEKA
YuuTenam HeoBxXo4MMo 0BA3AETE HOBBIMKM METOAMHAMM K 69% 7% 9% 3% 2%

nogxooami K Oﬁv"-IEHHPO, Pa3BMBaTE HABbIKKM KOMMYHMEaUMK M
COTPYOHMUELTEA C KONASTaMH, yToBbl 0BMEHMBATECA OMNBITOM H...

64% 21% 14% 3% 8%
COBMECTHO C MHHOBALUWOHHBIMKM TEXHOAOTMAMM HEODX0AMMO _
MCMNOMb30BaTb TPAAMUMOHHBIE cpeacTea obyueHunA
& 21% 16%
B coBpemeHHOM cucTeme 00pa3osaHWA TpagMUMOHHBIE cnocobbl 39% 23% 11%
0BYyUEHWA YCTYNaT MECTO MHHOBALMOHHBIM METOAAM, TAKMM HaK -
STEAM-TEXHOMOTHMK
B NOAHOCTBH COMMAcKAMCh COMAacunmch He onpejenwavch M He cornackuauce M NOAHOCTBIO HE COMAacuanch

Pl/lcyHOK 1- Pe3yanaTb| cornacua pecnoH4eHToB C NpeafioXKeHHbIMU YyTBEePXKAEHUAMU

PesynbTaTbl aHKeTUpOBaHMS MNO3BONUNWM cAenaTb BbIBO4 O TFOTOBHOCTU YYUTENEN NPUMEHEHUsI
STEAM-TexHonoruu B npenogasaHum reorpacumm.

OpHol u3 otnnuutenbHbiX 4epT STEAM-TexHonorun siBnsieTcs TO, UYTO obyyarlollmecss He TOMbKo
MCMNOMb3YIOT CBOU KOTHUTUBHbIE CMOCOBHOCTU, HO Takke akTMBHO BOBMEKAIOTCH B MPaKTUYEeCKoe OCBOEHWEe
pasnuyHbIX NPeaMeToB, coyeTas Teoputo W MpakTuKy. MonydyeHHble 3HaHMSA obydarolmecs NPUMEHSIoT
HenocpeacTBEHHO B Mpouecce y4vebbl, YTO B MOCNeACcTBUM MO3BOMSET MM peluaTb CMOXHble 3adayn B
peanbHOM XXU3HU, ONMpasiCb Ha MHOrONPeAMETHBIN OMbIT U COBMECTHYIO paboTy.

Ha metogmyeckoM ypoBHe STEAM-TeXHOMOrMM HE TOMbKO CMOCOBCTBYOT NMPUOOPETEHUD TEOPETU-
YECKMX 3HAHUN, HO TaKKe NOAAEPKMBAIOT PasBUTME CIIESYIOLLMX HABLIKOB OOy4YaKLLMXCS:

- rpynnoBas paboTa,

- KOHCTPYKTUBHAs KpUTKKA,

- OTCTauBaHUE CBOETO MHEHWS,

- MPe3eHTaUMOHHbIE HaBbIKM,

- reHepaums ngemn B ycrioBusX HeonpeaeneHHoCcTu,

- 0OCO3HaHWe TBOPYECKOro NoTeHumana NPUMEHeHNss TEXHOMNOMIM B pasnuyHblx obnactsx [10, c. 554].

Mo cpaBHeHUIO C TpaaMUMOHHON cucTemon obpasoBaHua STEAM-nogxon akueHTUpyeT BHUMaHWE Ha
3KCNnepuMeHTax, Co3daHun Mofernen, TBOPYECKOM CaMOBLIPAXeHUW u peanusaumm ngen. Ha doHe aToro
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nogxoda obyyaroLmecs NonyyaltT KOHKPETHbIE MPOAYKTbl CBOEN AeATENbHOCTM, YTO YNpoLaeT UHTerpaumo
TEOPUU U NPaKTUKN.

OpHako B cucteme obpasoBaHusa KaszaxcTaHa COBpeMEHHble nefarormyeckMe TEXHONOorMyM MCnofb-
3yl0TCA Hapsay C TPaguUMOHHBIMKU cpefcTBamMu obydeHus. B cBs3uM ¢ aTum, 4Tobbl 06ecneuynTb Heobxo-
OVMYI0O CUCTEMHOCTb M FMyOWMHY YCBOEHUS 3HaHUM oby4varlmmucsl, B CUCTEME OOpa3oBaHWs OOMKHbI
MCMNOSb30BaThCS Kak COBPEMEHHbIE, Tak U TPaAULMOHHbIE MeToabl 0byyeHus [11].

Onsa npumeHennss STEAM-TexHonormn B npenogaBaHuu reorpacdmm HeobXoAMMO OCBOUTbL HOBbIE
noaxodbl K NpenofaBaHnio, HOBble METOAbI 06y4eHUs U cnocobbl MCMONb30BaHUA Pa3nMYHbIX CPEACTB KOM-
MyHUKauun. [Ona kaxgoro negarora LOMKHbl OblTb CO34aHbl YCMNOBUS,, MO3BOMAOLWME MOBbLICUTH €ro
kBanudukaumo B obnactm STEAM-texHonorumn. ViccnegoBaHus ydeHblX, CBMAETENbCTBYOT O TOM, YTO
obpasoBartenbHasa gesTenbHOCTb B pamkax STEAM, ocHOBaHHas Ha B3avMOAENCTBUN MEXAY YYUTENSIMU U
obyvarowmmmucs, cnocobCcTByeT pPasBUTUIO KPUTMYECKOrO M TBOPYECKOro MbiwneHus [12]. OTo, B CBOWO
oyepenpb, OKa3biBaeT BIUSHME Ha YryylleHne B3anMOCBSA3EN U MEXANCUNMIIMHAPHOCTU 00yYeHNns.

MpumeHeHne STEAM-TexHonormm B Yy4eOHOM OEATENbHOCTM OTKPbIBAET HOBLIE BO3MOXHOCTMU,
afeKkBaTHble METOAbl PAcnpOCTPaHEHMS U yNpaBreHns uHdopmaunern, pasBnutme Heo6XoaNMbIX KOMMNETEH-
unii, obecneveHne paBHOro JOCTyMNa KO BCEM HEOOXOAMMBIM 3HAHUSIM W HaBbIKaM A51S NMPUHATUS peLLEHUN,
NOBbILLEHNE KOHKYPEHTOCNOCOOHOCTM BbIMYCKHUKOB LLKON Ha MUPOBOM PbiHKE TpyAa B YCNOBUSIX LMpoBOM
3KOHOMUKM.

l'ymaHuzaums coBpeMeHHOro obpa3oBaHuUsi xapakTepusyeTcsi pasBuTemM CyObeKT-CyObekTHbIX OTHO-
LWeHnn npenogaBaTens u ctyaeHta. CTyaeHT u3 obbekta ob6pas3oBaHMs NpeBpallaeTcsi B €ro akTVBHOMO
cybbekTa. lNMo3nuus yyeHuka kak cybbekTa xapakrepusyeTcs TeM, YTO OH MPOSABMSET CTPEMIIEHNE K CaMO-
aHanuay, camopednekcnn, CaMoOCOBEPLLIEHCTBOBAHMIO MOSMYYEHHbIX 3HAHWIA, MOUCKY Heobxoaumon MHAdop-
Mauuu, MOXeT U OOMMKEeH urpatb OJHY M3 BedyliMx porien B npouecce obyyeHus. B cBs3u ¢ atum gns
acppekTnBHOro npmmeHeHmst STEAM-TexHonormm B npouecce obyyeHus reorpacmm ogHUM n3 Heobxoawm-
MbIX YCIOBUI SABMSIETCS BbICOKUI YPOBEHb MeTanpeaMeTHbIX U NMPOEKTHO-UCCrefoBaTeNbCKUX KOMMETEHT-
HOCTM He TOMNbKO yuuTens, HO u obyvarwuwmxcs. B HacTosiwee Bpems coBpemeHHoe 06LeCcTBO 3anHTepe-
COBaHO B TOM, YTODObI YYEHUK HAYYUICA CaMOCTOATENBHO NpMobpeTaTb 3HaHWSA, FTEHEPUPOBaTL HOBbIE NAEMN,
peanu3oBbIBaTb MX B MpOEKTax, NPpoBOAUTL Hay4Hble UCCRefoBaHWs U BHeOPATb pe3ynbTaTbl UCMOMb3yA
pasnuyHble MeToAbl No3HaBaTenbHON aeaternsHocTu [13].

OfHon ©3 nepBOCTENEHHbLIX MNPo6remM Ha NyTU LWKUPOKOro npuMmeHeHns STEAM-TexHonorum B
npenofaBaHun reorpadun SBNAETCA COOTBETCTBYKOLlAA MNOArOTOBKA M MepenoarotoBka yyutenewn
reorpachum.

Mpn cdopmnpoBaHnM roTOBHOCTU ydymTenen reorpadpum K npumeHeHnto STEAM-TeXHONOMMU BaxHO
obecneuntb OOIMKHYH agMUHUCTPATUBHYKO NMOOOEPXKKY CO CTOPOHbI 0Opa3oBaTeNbHOrO yuypexgeHust npuv
opraHM3aumm KypcoB MOBbIWEHUS KBanudukauum, ceMUHapoB, (hOPYMOB, KPYIibIX CTOMOB MO AaHHOMN
npobnematuke, a Takke okasaHMe NMOMOLUM B OCBOEHUM NMpUHUUNOB noctpoeHust STEAM obpasoBaHus, a
TAKKe KOHKPETHbIX METOAMK WX UCMOMb30BaHWs B obpasoBaTenbHOM npouecce. Yuutens reorpadum
OOSMKHbI HE TONbKO obnagath rrybokMMyU TEOPETUHECKUMN 3HAHUAMU U MPaKTUYECKUM OMbITOM B 06nactu
reorpadun, HO U ymeTb akTUBHO passBumBaTb STEAM-TexHonorum no reorpaduun, UMeTb OOCTaTOYHbIN
YPOBEHb FOTOBHOCTM K WX MCMOMb30BaHUMIO B MpenofaBaHuy nNpegmeTa, a Takke BrageTb MeTOAMKON
undpoBm3auun obpasoBaTenbHOW OEeATENBHOCTU. Takum obpas3om, TpeboBaHust K yuuTento reorpadum
OOJDKHBI COCTOSATE U3 TPAAULMOHHBIX U crneumdudeckmnx TpeboBaHun, cesizaHHbix co STEAM-TexHonoruen.

3akntouyeHue

[MpoBeneHHoe uccnegoBaHWe nokasano, 4To npumeHeHne STEAM-tTexHonorum HauyvMHaeT urpaTb
BaXKHYIO ponb B obpasoBaHuv B obnacTtu reorpacun. [Npy aTom paclumpsloTcs BO3MOXHOCTU npodeccuo-
HanbHOW AeATENbHOCTU, BO3MOXHOCTU Os1 UCMNOSb30BaHUSA TEXHOSOMMIA, UHTEPAKTUBHbBIX YPOKOB, BUPTYarlb-
HbIX 3KCKypcui, reorpaduyeckmx nHdopmaumoHHbix cuctem (FTMC) n gpyrux nHHOBauUM ANA ynydlleHus
06y4eHus reorpacpum. MNpumeHenne STEAM-TexHonorum B obydeHun reorpamm MOXET cOenatb YPOKM
bonee yBrekaTenbHbIMU, MPAKTUYECKUMU WU aKTyalnbHbIMW, YTO, BEPOATHO, elwé Oonblie 3avHTepecyeT
obyyarowmxcsa B M3ydeHUM I3TOro npeameta. M cooTBeTCBEHHO MNOBbIWAETCS KayecTBO 06pa3oBaHus.
[MonyyeHHble B pe3ynbTaTte uccrnefoBaHUs AaHHble NO3BONWAM cAenaTh cneayowne BbiBOab:

- ANS NoBblWeHns 3heKTUBHOCTM 1 KadecTBa npenogaBaHus reorpadmm B COBPEMEHHbIX YCIIOBUSAX
cuctembl obpasoBaHusa Pecnyonukn KaszaxctaH Heobxogmmo mncnonb3oBate STEAM-TexHonorni Hapsgy ¢
TPagMUMOHHBIMK cpeacTBaMm obyveHus;

- ong ycnewHon peanusauum STEAM-TexHonorun Heob6xoouMo yaenuTb BHUMaHWE NpuobpeTeHuto
HEOOXOAMMbBIX HaBbIKOB Y yYMTENEN, KOTOPbIE MOMOrYT UM YCMELHO BHEAPSTb MHHOBALMOHHbLIE MOAXO4bI B
npenogasaHuun reorpaguu.
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