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PU3UKAHBI OKBITY IA KOMIIBIOTEPI KOJITAHY MYMKIHAIKTEPI:
OIITUKA BOUBIHIIA 3EPTXAHAJIBIK ’K¥MbBICTbBI OPBIHIAY MbBICAJIBIHJIA

Anoamna

Makanaga onTrka OOMBIHINA 3epTXaHAIBIK KYMbICTapAbl opbiHAayna («HbIOTOH cakmHaiIapbl apKbLIbI
JIMH3aHBIH KUCBIKTBIK PaJHyCHIH aHBIKTAY» 3€PTXaHANbIK JKYMBICHIH OPBIHIAY MBICAJIbIHAA) KOMIBIOTEPIi
KOJIJaHy MYMKIHIIKTEpi KapacThIpbUIFaH. 3epTTeyJiH MaKcaThl SKCIIEPUMEHTTI KYPri3y, JepeKTepai oHaeY
YKOHE HOTIKEJEePAl YChIHY MPOIECiHIe KOMITBIOTEP Il TTaiifaanyablH apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTePiH
aHBIKTay 0O 3epTTey OaphICHIHIA 3ePTXaHAIBIK KYMBICTAPIbl OPBIHIAY OAPBICHIHIIA TOCTYPII SIICTED e,
KOMIIBIOTEpIIiK Oarmapnamanap na Koinaneuipl. KeifiH 3epTXaHalblK KYMBICTapAbl OpPBIHAAYIBIH 9pOip
TYpiHiH OUTIM aNyIIbUIAPIBIH KaOBUIIAaybIHA, abIHFAH HOTIDKEIEPAIH IOIIITiHe jKOHE THIMLIITIHE ocepi
CaNBICTBRIPMaNbl TYPAE TalJaHIbl. 3epTTey HOTIKENepi KOMITBIOTEPIiK Oarmapiamainap eIley JSJIiriH
apTTBIPYIBL, JIEPEKTEPAl OHJCY MPOIECIH KbUIIAMIATY/AbI KOHE HOTIKENep/i KOpHEKi eTyAl KaMTaMachl3
CTeTIHIH KepceTTi. JlereHMeH, TEXHUKAIBIK >KAOJbIKTapFa TOYCJIUNK OHE OLIIM  alyIibuIapabl
OargapiraMaiblK )kacakTaMaMeH KYMBIC iCTeyTe allZIblH aja JalbIH/ay KQKETTLTIT CHSKTHI KeHOip meKTeyiep
Jie aHBIKTAIIbl. 3epTTEeYAiH MaHBI3JbUIBIFEI (PM3UKAHBI OKBITY/Ia KOMIBIOTEPIIK TEXHOJIOTHSIIApABI KOJIIaHy
o/licTeMECiH KeTUIIIpyMeH OaianbIcThl 00JTbIN TaObUIabl. Byt MaMaHnap bl aibIHay canlacklH apTThIpyFa
MYMKIHIK Oepei *oHe 3aMaHayu O1l1iM Oepy cTaHIapTTapblHa CoWKec KeJel.

Tyiiin ce3aep: TONKBIHABIK ONTHKA, HHTep(hepeHnus, HploTOH cakuHamapbl, KOMITBIOTEp, 3€PTXaHAIbIK
KYMBIC, (U3UKaHBI OKBITY dJliCTEMECI.

A.B. A6nynaesal, b.P. Caku6aena’, K.P. Kaknaes!, H.)K. KanarGekoa®
'HAO «Kerbicycknii ynusepcurer umenn W.)Kancyryposay, r. Tanasikopran, Kaszaxcran
BO3MOKHOCTHU UCITOJb30BAHUSA KOMIIBIOTEPA ITPU OBYYEHUU ®U3UKE:
HA ITPUMEPE BBIIIOJTHEHUSI IABOPATOPHOM PABOTBI 11O ONITHUKE

Annomayust

CraThsi TIOCBSIICHA HCCICIOBAHUIO IMPHMEHEHUS KOMITBIOTEpa B 00pa30BaTeNbHOM IIpOIecCce IPU
BBITIOJTHEHUH JTA0OPAaTOPHBIX pabOT MO ONTHKE, Ha TpUMepe 3KchepuMeHTa «OmnpeneleHne paanyca
KPUBHU3HBI JIMH3bI C TOMOIILI0 Kosiell HbioToHay. llenb uccienoBaHus 3akiaidajach B BBIIBICHHUU
MPEUMYIIECTB U HEIOCTaTKOB MCIIOJIb30BAHUS KOMIIBIOTEpAa B MPOIECCE IPOBEACHHUS DKCIECPUMEHTOB,
00pabOTKH NTaHHBIX M TPEICTaBICHUS PE3yJIbTaTOB. METOIONOTHs UCCIEAOBaHUS BKIOYANa MPOBEICHUE
J1a00PaTOPHOM PabOTHI C UCIIOIB30BAHUEM KaK TPAIUIIMOHHBIX METOIOB, TAK M KOMITBIOTEPHBIX MPOTPAMM, C
MOCJIEAYIONUIMM CPaBHUTEIbHBIM aHANIU30M 3(PQGEKTHUBHOCTH, TOYHOCTH M BOCIHPHUATHS O0YUYaIOIIUMHCS
Pa3IUYHBIX TOJXOM0B. Pe3yibTarhl nccienoBaHus MPOASMOHCTPUPOBAIH, YTO KOMITBIOTEPHBIE TPOTPaMMEBI
00ecreurnBaOT TOBBIINICHHE TOYHOCTH W3MEPEHHU, YCKOPSIOT Mpolecc O0OpabOTKH NaHHBIX W JAENa0T
pe3ynbTaThl 6ojee HarIsIAHbIMA. OTHAKO BBISBICHBI M HEKOTOPBIC OTPAHUYCHHMSI, TAKHE KaK 3aBUCUMOCTb OT
TEXHUUYECKOTr0 OCHAIICHHUS M HEOOXOIAMMOCTh MPEIBAPUTEIBHON IMOATOTOBKM OOy4arommxcsi K pabore c
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MPOrPpaMMHBIM OOECIICUeHHEeM. 3HAYMMOCTh HCCIICJIOBAHUS 3aKIIOYAaeTCs B Pa3BUTHH METOJIUYCCKOTO
MOJIX0/1a K BHEJAPCHUIO IU(POBBIX TEXHOIOTUH B €CTECTBEHHOHAYYHOE O0Opa3oBaHME, YTO CIIOCOOCTBYET
COBEPIICHCTBOBAHHIO J1a00pAaTOPHOIO TMPAKTUKyMa, TOBBIIICHUIO KadyeCTBA IMOATOTOBKH CIICI[UAIUCTOB U
COOTBETCTBHIO COBPEMEHHBIM 00pa30BaTeIbHBIM CTaHAapTaM.

KiroueBble cjioBa: BOJHOBas ONTHKA, HHTepeEpeHIHs, Koiblla HploToHa, KOMIbIOTEp, TabopaTopHbIe
paboTHI, METOUKA MTPETOIaBaHUS (PU3UKH.

A. Abdulayeval, B. Sakibayeva!, K. Zhakpayev!, N. Zhanatbekova®
INPJSC «Zhetysu University named after 1. Zhansugurov», Taldykorgan, Kazakhstan
POSSIBILITIES OF COMPUTER USE IN TEACHING PHYSICS:
THE EXAMPLE OF LABORATORY WORK ON OPTICS

Abstract

The article is devoted to the study of computer application in the educational process when performing
laboratory works in optics, on the example of the experiment «Determination of the radius of curvature of a
lens using Newton's rings». The aim of the study was to identify the advantages and disadvantages of using a
computer in the process of conducting experiments, data processing and presentation of results. The
methodology of the study involved conducting laboratory work using both traditional methods and computer
software, followed by a comparative analysis of the effectiveness, accuracy and learner perception of the
different approaches. The results of the study demonstrated that computer programmes provide improved
accuracy of measurements, speed up data processing and make the results more visible. However, some
limitations, such as dependence on technical equipment and the need for prior training of learners to use the
software, were also identified. The significance of the study lies in the development of a methodological
approach to the introduction of digital technologies in science education, which contributes to the improvement
of laboratory practice, enhancing the quality of specialist training and compliance with modern educational
standards.

Keywords: wave optics, interference, Newton's rings, computer, labwork, methods of teaching physics.

Herisri epe:kenep

3eprrey OumiM Oepy mporlieciHae, acipece (U3UKAHBI OKBITY KOHTEKCTIHIE KOMIIBIOTEPIIIK
TEXHOJIOTUSIHBI KOJIJJaHy MacenesepiHe OarbITTainFaH. 3epTTey/iiH Makcatel «HbIOTOH cakuHaIapsl
apKBUTBI JIMH3AHBIH KUCBHIKTHIK pAJMyChlH aHBIKTAY» 3€PTXAHAJBIK JKYMBICHIH OpBIHIAY YIIiH
KOMIIBIOTEPIIIK OaFaapiamManap/ibl naiianany 00Jbn TaObUIabl. 3epTTey HOTHXKeIepl PU3UKAIIbIK
1amMa CEHCOpJIapbIHAH JIEPEKTEP/ll KOMITBIOTEPIIIK OHACY — OJIIIeYy MPOILECIH >KEHUIIETIN KaHa
KolimMaii, OHbI OLTIM aJyIIbUIAP YIIIH KOJI KETIMI1 jKOHE KbI3BIKTBI €TeTiHIH pacTanabl. Ochliaiiia,
Makaja OulIM amylbuiapablH (U3HKaIbIK MPOLIECTEP Typalibl TYCIHITIH XKaKCapTyFa jK9HE OJIap/IblH
OKYyFa JIETEH BIHTAChIH apTThIpyFa BIKMAl €TeTiH (u3MKa canachlHAarbl OuTiM Oepy mpoleciHe
KOMITBIOTEPIIIK TEXHOJIOTUSHBIH OH 9CEPIH pacTalThblH 3epTTey OOJIbIN TaObLIadbI.

Kipicne

3aMaHayu KapaTbUIBICTAHY FBUIBIMH OLTIM Oepy — OUTIKTI MaMaHAap/Ibl JaspiaayablH aKplpamac
Oemirine aHanFaH MUOPIBIK TEXHOJOTHSIAPABI OelceHal eHri3yai Ttanamn ereni. Kommberoreprik
TEXHHKa MEH OarlapiaMaiblK KaMTaMachl3 €TYyIiH KapKbIHIbl JaMybl KaraalbiHIa OutiM Oepy
npouecinie U PIbIK SAICTEPl KOIAAHY OKBITYABIH TUIMIUIITIH apTTHIPY YIIIH XKaHa MYMKIHAIKTED
amajapl. ATan aifTKaH/a, 3epTXaHaNbIK )KYMBICTapAbl OPbIHAAYIa KOMIIBIOTEPIIIK TEXHOIOTUsIAPAbI
KOJIJIaHy OJIIIey JOJIITH apTThIpyFa, SKCIEPUMEHTTIK JepeKTep/Il OHACYAl OHTAlIaHABIPYFa JKoHE
HOTIKENIEpll KOpHEKI TYp/e YChIHYFa MYMKIHJIK Oepeni. CoHbIMEH Katap, Ou1iM Oepy mpoliecine
nu@pIbIK Kypanaapibl eHrizy OipkaTap oOICHAMANbIK >KOHE MPaKTHUKaIbIK KHUBIHABIKTapMEH
OaiimanpicTel. OChIHAAW KHUBIHIBIKTApABIH Oipi HUQPIBIK TEXHOJOTHSUIAPJBIH TEXHUKAJBIK
MYMKIHJIKTEplI MEH OLTIM allylIbUIapAbIH 3€pTTeY KOHE IMPaKTUKAJBIK JaFAbUIapbIH JaMBITyFa
OarpITTaNFaH O11IM Oepy MakcaTTapbl apachIHIAFbl COUKECTIKTI KaMTaMachl3 €Ty OO0JIbIN TaObLIaIbI.
CoHbIMEH KaTap, KOMITBIOTEPIIIK TEXHOJOTUSIIAPAB! KOJAaHy OUTIM alymiblIapabl OaraapiiaMalibik
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KacaKTaMaMeH >KYMBIC ICTeyre alJblH-alia JaibIHaay el Tajlan eTefl, OyJ KOMIIBIOTEepIl Karmai
TOXKIpUOETe eHT13y MPOIIECIH KUBIHAATYbl MYMKIH.

3epTTeynin MakcaThl (u3uKa OOWBIHINIA 3ePTXAHAJBIK JKYMBICTApAbl OpBIHAAYAA KOMIBIOTEPAI
naigananyablH apThIKIIBUIBIKTAPEl MEH KEeMIIITIKTEepiH aHbIKTay OOJIbIN TaObLIaabl. 3epTTey
JKOFaphI OJIIICY JTANJIITIH KOHE JCPEKTEPli MYKHIT OHICYIl KakeT eTeTiH «HbIoTOH cakuHamapsel
apKbUIbl JIMH3aHBIH KHUCBIKTBHIK PAJWYChIH AaHBIKTAy» 3€pPTXaHaJlbIK KYMBICHIHBIH MBbICAJIbIH/IA
KYPrizimi.

3amaHayun KoMIbloTep OI37iH OMipiMi3iH axkbeipamac Oemiri Oomblm TaOBUTABI, ON TEK
TEXHUKAJIBIK KYpaJl PETiH/Ie FaHa eMec, COHBIMEH KaTap jkaHa OuTiM, OLTiK JKOHE JaFabliIapIbl UTepy
Kypaibl peTiHze e Koijanbuia anaapl. KommbioTepai OKy NpoIeciHe HWHTerpanusiay
AKCIIEPUMEHTTEP MEH 3ePTTEYJIep/Ii IepOec Typ/ie carmalibl )KYPri3yai KaMTamMachl3 €Te OTBIPHII, O1TIM
aJly MYMKIHTIKTEpiH KeHEeHUTe 1.

3epTXaHabIK KYMBICTAPABl OPBIHAAY Ke3iHae OuliM amymbuiap (U3HKaNIBIK KYOBLIBICTAPIbI
OaKpUTAlAbI, (PU3UKAIBIK KypalgapAbl KOJJAaHyFa YHPEHEIl, COHBIMEH Karap JIepeKTepi Tajaay
JaFbLIApbIH  JaMbITaAbl. JlereHMeH, YakbITThIH HIEKTEYIUIIr JKOHE 3epTXaHaNbIK >KAOJbIKTHI
KaHapTyFa OalIaHbICTBl KUBIHABIKTap Oonanel. Kemreren 3eprreymiiiep MeH ¢(u3mka ToHI
MYyFajimMepi 3epTXaHalbIK cabaKTapra KOMIBIOTEPIIIK TEXHOJIOTUSHBI €HT13y aTalfaH Macemenepai
mrernre anaael jgen ecenteiai. Mocenen, Fiolhais C., Trindade J. [1] ¢u3ukanbl OKbITYHAFBI ©3
TOXKipuOenepiH cumarTail  OTBIPBIN, OKYIIBUIAPJBIH  YATEpIMIH  apTTBIpYJaFbl  ecenTey
TEXHOJIOTUSUTAPBIHBIH POJIiH )KaH-KAKThI Taarad. A OuriM Oepyeri 6araapiaamMalibiK KaMTaMachi3
erymiH THiMai Oaramay okyitecin Avouris N. M. sxoHe oHbIH opintectepi [2] 3eprreynepinae
KeNnTipreH. ABTopiap OKy OarmapiiaMaiblK KaMTamachl3 €Ty JKYHECiHIH KOJJIaHy THIMIUTITIH
OaraiayMeH OaiJIaHBICTBI CypakTap MeH ojictepai cumarrtaran. Asiksoy G., Islek D. [3] 6imim
QTYIIBUTAPABIH, BUPTYAIIBI 3€PTXaHAIBIK JKYMBICTapFa MiKipiH OUTy MakcaThIHIA TECTKE JCUIHTI
(pretest) »xone TectTeH Keiinri (POSt-test) Gaxputay TOOBI 9MICIH KOJMAHFaH. 3epTTey OaphIChIHIA
KYPTi3UIreH KapThulail KypbUTBIMIANIFaH CyX0aTTacy HOTHXKeINepi OLTiM alylIbuIapIblH BUPTYaIIbI
(bu3MKaNBIK 3epTXaHaHbl OPBIHJIAyFa KATHICTHI OH MiKipiHIH KaJBINTACKAH/IBIFBIH KOPCeTTi. Anaiiia,
BUPTYaJABl 3€PTXAHANBIK JKYMBICTap TAaOWFH OKCIIEPHUMEHTTEPAl TOJIBIFBIMEH —aJMacThIpa
aMalTHIHIBIFBIH TYCiHy KaxkeT. Byn CIOBEHHAIBIK OpTa MeKTenTe yprisinmren Spernjak A.,
Sorgo A. [4] 3epTTeyi HoTIKeTepiMeH colikec Keresi. JJocTypii oflicTep MeH 3aMaHayH TOCiIIepIiH
aKplIFa KOHBIMJIBI YHieciMi OLTIM anylIbUIapAblH HETI3rl JaFibUlapblH FaHa eMec, 3epTTey
JaFABUTAPBIH J1a KAJIBITACTHIPYFa BIKIAT €TeIi.

Opebuerrepre KacajafaH Tallay KepCeTKeHJeH, KapaTbUIbICTaHy TOHIEPIH OKBITY/Aa
KOMIIBIOTEPIIIK  TEXHOJOTHSUIapAbl KOJAAHY JISCTYpJl OAICTepMEH THIMJII YHiecin, OuliM
aNylblIapAbIH Oepik OUTIMIH KaJbIITACTBIPYFa KOHE 3€pPTTEy JaFIblIapblH JaMbITYFa bIKIA €Tel.
Mpeicanbr, Garraway Lashley Y. [5] 3epTreyi KBasMIKCIEPUMEHTTIK OJIC apKbUIBI JKYPTi3LIreH,
HKCIIEPUMEHTTIK TOINTa OHOJOTHSHBI OKyJda KOMIBIOTEPIK TEXHOJIOTHUsNap, Oakblaay TOOBIHAA
JOCTYPIl OKBITY OMICTEpl KOJJAHBUIFAH. 3epTTey OapbhIChIHIA OSKCHEPUMEHTTIK TOIM OUIIM
aIyIIbUIAPBl aUTapIBIKTAl XKAKChl HOTH)KE KOPCETKEH1 aHBIKTalAbl. Byl OKy ynrepiMmiH apTThIpy
YIIiH KOMITBIOTEPITIK TEXHOJIOTHSIIAP Bl KOJTAHYABIH MaHbI3IbUTBIFBIH AKBIH AN B

Blanco-Garcia J. men Dorrio B. V. [6] 6inim amymibuiapap! ONTHKaHBIH HETI3T1 MPUHIMIITEPIMEH
KOHE OHBIH MPAKTHKAIBIK KOJJIAHBUTYBIMEH TaHBICTBIPY YIIiH OipKartap JeMOHCTPAIUSIIBIK
HKCHEPUMEHTTEp KYpacThIpFaH. 3epTTey HOTWXKenepi OUIiM alylibulapFa HEri3ri  FbUIBIMU
TYKBIpBIMAaMatapabl TAHBICTBIPYAaFbl MHTEPAKTHBTI OKBITY IBIH MaHBI3IbUTBIFBIH KOPCETEII.

Gormally C. sxoHe oHBIH opinTecTepi [7] 3epTTeyiHe 3epTXaHalbIK cabaKTap/IbIH OKYIIbLIAPIbIH
FBUIBIMH CayaTTBUIBIFBIH JKOHE 3€pTTey NaFIbLIaphlH JaMBITYIAaFbl MYMKIHIIKTEpIH CHIIaTTaca,
Putri L. A. Oacraran ramsiMpap ToObI [8] 3epTTey »KyMBICHI OUTIM amymIbUIApBIH KAPBIK KOHE
OINITUKA CAJACBIHJAFbl FBUIBIMHA CayaTTBUIBIFBIH apTTHIPy MAaKCaThIHIA BHPTYAJIIbl 3€pTXaHAHBI
KOJIJIaHy bl TaJayFa OarbITTanFad. TOJKBIHABIK ONTHKA OOMBIHIIIA TAOUFH OKY IKCTIEPUMEHTTEPiHIH
caHbl KeIl eMec. byJl TypFbi/ia KOMIBIOTEPIIIK MOJIENb ey (PU3UKAIBIK MPOLIECTEP/I1H KOPHEKUIIT MEH
erKeN-TerKeMTUTITIH JKaKcapTyFa MYMKIHAIK OepeTiH MaHbI3IbI KOChIMIIIaFa aifHanaapl. ONTHKaHBI
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OKBITYMEH OaiyIaHBICTBI 3€pTTEYJIEPAIH KOIIIUIri KOMIBIOTEp apKbUIbl OKY IpoleciH Oackapyra
KaTBICTBI Maceseliepre OaFbpITTalIFaH, KEHOIp 3epTreyieple KOMIBIOTEPIIIK TEXHOJIOTHSIIAP IBIH
JIMJAKTUKAIBIK MYMKIHAIKTEpi KapacTeipbuiran. Macenen, Donald C. O'Shea o3 3eprreyinze onTuka
3epTXaHaJIapbIH CUITATTaAbl. ABTOp OULTIM alymIbliap KapanaibiM SKCIIEPUMEHTTED KUBIHTHIFbIHAH
Oacran 3aMaHayl ONTHUKAJIBIK acTanTap KOJIJaHbUIAThIH TOPT SKCIIEPUMEHTTEP KUBIHTHIFbIHA, COAAH
KeWiH ONTHKAJBIK TECTiJICY, OHIIPIC, JICKTPOONTHKA, JIMH3AIAP JU3AHbI KOHE ONTOMEXaHUKAIBIK
Iu3aiiH OOWBIHINIA MaMaHIaH IbIPBUTFaH 3epTXaHalap KHUBIHTHIFBIHA aybIiCa aJaThIHBIH atar oTTi [9].

Gilani T.H. wmen Dushkina N.M. [10] Maccauycerc ImTarhiHAarbl MHIUIEPCBUILT
yauBepcutetinae 2007 xbuibl xypriziiren PHYS 331 Optics kypcblH cunarTarad. byl KypcThiH
3epTXaHANBIK O6JIMiHAC JKaHAIBIKTapFa HETI3NENTeH TOCLT KOJJIAaHBUIFaH. bimiM  amymisiiap
THIIOTE3aHbI 3ePTTETCH, SKCIIEPUMEHTTEP d31pJIeTeH KOHE )KYPri3reH, KaThlHACTAP MEH HOTHIKENIEP i
OoipKkaraH, IepeKTepal eHaered. by Kkypc OakanaBpHaTTBIH 3€pTTEY JKOHE OKY OarJapiaManapbiHa
acep etken. Jesus Blanco-Garcia, Benito V. Dorrio [6] makanaceiHga HETi3ri ONTHKAIBIK, YFBIMIAPIbI
JEMOHCTpAIMSIIAy TOXKIPHOECIH KOHE OJIapMEeH OalIaHBICTBI KOJJIAHOAIBI TEXHOJOTHSIIAPIbI
KapacTbiprad. ONTHKAIBIK KyObLIbICTAp b1 3epTTeyaiH o3ekTiniri Ndihokubwayo K., Uwamahoro J.,
Ndayambaje I. [11] makanaceiHga cunaTTaidrad. 3epTTeyae OUTiM alymbUIapablH YIrepiMi OKyaaH
OYpBIH JKOHE OJIaH KEHiHT1 9p TOM YIIIIH F€OMETPHUSIIBIK ONTUKAHBI TYXKBIPBIMIAMAIIBIK TYCIHY T€CTIH
oTKi3y apkbutbl Oaramannbl. PhET monenbney sxone YouTube Buaeomarepuangapbl KOJIaHBLUIFAH
TONTapJarbl OUTIM amylIbUIapAbIH YJATepiMiHiH opTaia ecimi colikecinie 12% sxxone 11% kypansl,
aJI TeK JOCTYPJIi OKBITY OMiCTEepiH KojjaHFaH Tonrta TeK 2% -Fa oCKeH. byi HoTmxkenep OuniM
anymbUIapAbpl ~ MaHunyssiusicbiHcbi3  PhET  mopmenbneyiH  konmany — (Ochl  3epTTeyne
KoJIIaHbUIFaHait) YouTube BupeonapwlH TalianaHy CHUSKTHI THIMII €KeHIH kepcereni. Laura
Lobato sxone 6ackanapsl [12] seprreyinme SummerLight 6imim Gepy *o00achl cunaTTanras, 3epTTey
aBTOpJIApbl (PU3UKAHBI OKBITYJA YJIKEH MaHbBI3Fa M€ JKOHE OUTIM allylIblIapra MHTEPAKTUBTI KOHE
MPAKTUKAIBIK TOCUT apKbUIbl KYpAeNl YFhIMIApAbl TYCIHYre MYMKIHAIK O€peTiH ONTHKAIBIK
HKCIEPUMEHTTEP/II €pEeKIIeIIeTeH.

Opebuerrepre *acajaFaH Taj/ay Heri3iHJe TOJKBIHIBIK ONTHKa OOMBIHIIA OLTIM aTyIIbUIapIbIH
OLTIM IEHreliH apTThIPYFa KeJieCl TOCUIAEP BIKIMAJ €TEeTIH/IIT OOJIKAHIbI:

1. TonkpIHABIK ONTHKA OOMBIHIIA JOCTYPIIl SKCIIEPUMEHTTI KYIIEHTY JKOHE JKeTUIIIpY.

2. 3epTXaHaIbBIK XYMBICTBI OpBIHAAY OapbhICBIHAA KOMITBIOTEPIK Oarmapiamaniapabl KOJIJIaHy
apKBLIbI TONKBIHABIK ONTHKA OOMBIHIIA OKY 9KCTIEPUMEHTTEPIH KETUIIIPY.

3epTTey HOTIKENEepl eJley NN MEH JepeKTepli ©eHJAeYy TUIMIUIIIH apTThIpy YLIIH
KOMITBIOTEPIIIK TEXHOJOTHSIHBI KOJNIAHYABIH OpPBIHABUIBIFBIH pacTaiiael aen kytinai. CoHpaii-ak,
KOMITBIOTEPITIK OaFmapiamMmanap sl KoJIIaHy MaTepHaIbl CAaHAJbl TYPAE HTEPYTe bIKIA €Te OTHIPHIIL,
O11TiM amyIbUTapAbIH (PU3UKaAFa JEeTeH KbI3bIFYIIBUIBIFBIH apTTHIPAIbI IeN OOKaH IbI.

3epTTeyniH MaHbI3IBIIBIFBI KOMITBIOTEPITIK TEXHOIOTUSIIAPABI OKY IPOIIECiHE MHTETPALUSIIAY IbIH
ONIICTEMECIH XKETLlipyMeH OallIaHbICTHI.

3eprTey dicHaMachl

3epTTey MaKcaThIHA KETY YIIH I9CTYPIIl 9ICTEP MEH KOMITBIOTEPITIK TEXHOJOTHUTAP b KOJITaHa
OTBIPBIN, €Ki Ke3eHre OOIHreH SKCIEePUMEHTTIK TOCUT KOJNIAHBUIABL bipiHIm ke3eHzae OiiniM
anymbuiap 9KpaHaa HplOTOH cakuHamapelH Oakbulan, HMHTEPPEPEHLIUSIIBIK CaKUHAJIap/IbIH
paanyCTapblH TIpKEIl >KOHE TOMEHJIE KOpCeTUIreH ecentey QopMylalapblH KOJJAaHA OTHIPHIT
JIUH3aHBIH KUCHIKTHIK PAJINYCBIH ecenTe/li. HhI0TOH caKkWHaNIapbhlH OaKplUIayFa apHaJFaH KOHIIBIPFHI
1-cypeTTe KopCeTiIreH.
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Cypem 1. Hotomon cakunanapvin 6aKbiiayea apHaieaH KOHObIPbl

XKapeik ke31 — Kyar ke3i Oap, €Ki KOHAEHCOpJbl chiHanm Jamna. KonaeHcop Hemece
KapBIKTaHABIPYILBI TMH3a HbIOTOH cakuHaIapbIH alyFa apHaJIFaH KOH/BIPFbI MEH ChIHAIl IIAMBIHBIH
apachelHa OpHATHUIA B JKUHAFBIII JIMH3a KOMETIMEH CBETO(DMIBTPI Oap YCTaFblll apKbLIbl SKpaHFa
CaKMHAJIapbIH >KOHE MWUIMMETPJIIK ©JIlIey LIKATAChIHbIH YJIKEHTIIreH KeCKiHl MpOeKIHsIIaHa bl
OKpaH ONTHUKAJIBIK ycTenne JuH3anan 40 cM KambIKThIKTa opHanackaH. Llkamanery Oernik KyHsI 1
MM. HbI0TOH cakuHasapbIH OaKbliay ©TKIHII KapbhIKTa KY3€re achlpbLIabl.

Byt KOHIBIPFBIIA TYHICY HYKTECIHEH ' KAIIBIKTBIKTAFbl aya CaHbUIAYBIHBIH KAIBIHIABIFB d + Ad
Oouazipl, TIMH3a MEH IUIACTUHKAHBIH TYHicyl ujean emec. Erep inH3a MeH IUIacTHHKA apachIH/Ia IaH
OemmexTepi Oosca Ad mamackl OH MOHTE W€, JIMH3aHBIH TUTACTHHKAFa TYCIPETIH KOFaphl KbICHIMBI
XKarjgaiibinga Tepic MoHre ue Oonanbl. CoHbIMEH, MHTEp(EpEHIUSIIAHATRIH COyJIeNep KYPICIHIH
ONTUKAJIBIK albIPMACHI:

A= 2(d + Ad)

R?=71%2+ (R —d)? r? = 2Rd — d? caiikec, ce6ebi d? « 2Rd,r?> = 2Rd,r = V2Rd
r? r?
A=2<—+Ad>= + 2Ad

Kapanrs! cakuna yirin A= (2m — 1) %, SIFHU

€Kl 9pTYpJIi CaKHajap YLIiH
™ _ A
E i ZAd —_ (Zm 1) 5 _ T‘rzn_r‘rzy,
A(m—n)

7 A
4+ 2Ad =(2n—-1)=
2R 2
Ecenrteynep yurin anbiarad GopMyiaHbl Keleciiel jka3albIK:

(rm - Tn)(rm + rn)

R=—Tm—mn

MOHOXpOMaTTBI JKapBIKTBIH )\, TOJIKBIH Y3bIHABIFBIH 6iﬂe OTBIPBIIT KOHC KOHABIPTbIIarbl
(rm—1n) (rm+17)

CaKMHAJIapAblH pPAaAUyCTapbIH OJIIICII R = A(m—n)

(hopMynacelH KOJJAHBIN JHH3aHBIH R
KHUCBIKTBIK PaJINYCBHIH €cenTeyre 00abl.
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(rm - rn) (rm + rn)

A= R(m —n)

©pHeT1 OeJNT111 KUCBHIKTHIK paauyc OOMBIHINA TOJKBIH Y3BIHBIFBIH aHBIKTayFa MYMKIHJIIK Oepe/i.

Hepextepai Tannay ymin MS Excel kectenik nporeccopbl maiaanaHbuIIbl, Oy 9pTYpIli TOIKBIH
Y3BIHBIKTAPHI YIIIH HHTEPGEPEHIUSIBIK CAKMHA PAANYChIHBIH PETTIK HOMIpPIe TOYEIUIIK Tpadurin
ChI3YFa; TPEHH CBI3BIFBIH KYPY (YHKIHUSACHIH KOJJaHA OTBIPBIN, 3KCICPUMEHTTIK JEpPEKTEepi
anmpoKCcUMalusiIayFa MyMKIHAIK Oep/i. bysn ke3eHie KOMIBIOTEPITiK OaFaapiaMaiap ecenrey MeH
AHAJMTHUKAIIBIK TPOIECTEP/i JKEHUIETe OTBIPHIN, JEPEeKTEpi OHAeY MEH BH3YyallM3auusiay YIIiH
KOJITAHBUIABL. EKiHIII Ke3eHIe OSKCIEPUMEHT KOMIIBIOTEPre KallFaHFaH JKapblK JaTYHUTiHIH
KOMETIMEH TOJBIKTHIPbUIABI. HBIOTOH cakuHamapbl OaKbUIaHFAH »dKpaH - AapaKallbIKTHIKKA
OalIaHBICTBl JKAPBIKTBIH KAPKBIHABUIBIFBIH TIPKEWTIH JATYMKIICH aybICTHIPBULABI. AJIBIHFaH
MOJIIMETTEp OJIIIeyJIep Il aBTOMATTAHABIPYFa )KOHE OJIAP/IbIH AJIITIH apTTHIPYFa MyMKIHIIK OepeTin
OarmapiiamMalibIK KacaKTaMaHbIH KOMETIMEH OHJIEI/I.

3eprTey HOTHKETEPi

Onrtukana 3epTTeneTiH KyObUIbICTap ayKbIMBI YHEMI KEHEHIN OTHIPabl XKOHE iC KY31HIE ONTHKA
Heri3ri (U3MKaIbIK Ke3KapacTap MEH KaHAJIBIKTap/blH, KONTEreH iprefi 3epTTeylepaiH AaMyblHa
YJIKeH ocep ereni. DPU3MKaHBI OKBITYAa ONTHKAIBIK KYOBUIBICTAPMbI, OINTHKA 3aHIapbIHBIH
KOJIJAHBULYBIH 3€pTTey OUIIM amylIbUIap/AbIH KapaTbUIBICTAaHY JAYHHETAHBIMBIH, OICHAMAJbIK
OUTIMIH KaJbIITACTHIPYAQ, OJAPIBIH JIOTHUKAIBIK JKOHE TEOPHUSIIBIK OWJIAybIH, TOJUTEXHUKATBIK
OUTIMIH JaMbITy/1a YIIKEH MaHbI3Fa ue.

OxpITy TOKiprOeci KepceTKeHAeH, O1TiM aTyIIbIIapAbIH TOJKBIHABIK ONTHKA HETi3epiH 3epTTeyi
MEH KaObUIaybl ONTHKANBIK YFBIMIAPIBIH a0CTPaKTIIIrIMEH, >KapbhlK KAaCHETTEpiHIH Kapama-
KaWIBUIBIFBIMEH, KBAaHTTHIK 3€PTTEY OOBEKTIJIEPiHIH KOPHEKUIITIHIH a3/IbIFBIMEH; OKBITYIIBUIAPIBIH
aybI3la OKBITY OJICIH HEri3ri 9Mic peTiHAe KOJJaHybIMEH; TaOWFU HSKCHEPUMEHTTIH IIeKTeYIIl
MYMKIHJIKTEpIMEH OalJlaHBICTBl ONTHUKAaHbl 3€pPTTEY TMPOLECIH DSKCHEPUMEHTTIK KOJIJayAblH
KETKUTIKCI3IINIMEH TYCIHAIpUIeTiH OipKaTtap KMbIHJBIKTaApMEH Oipre >kypeai; TaOUFru SKCIEpUMEHT
oplaiibiM KepHeki Ooyia Oepmeii »koHe KeOiHece camaibl curarka ue. MyHbIH 0opi OuTiM
QIyIIBUIAPABIH ~ TOJMKBIHABIK ONTHKAa OOWBIHIIA HEri3ri OuTiMaepi MeH JKCHepUMEHTTIK
JaFbIIApbIHBIH KQXETT1 JeHTel/ie KaJbllTaclayblHa anbll Keneal. biniM anymbuiapaa xapbIKThIH
UHTephEpEeHIMsCHl MEH AU(PaKIUACH], KOTePEHTTUIIK YFBIMBI OHE T.0. CHSKTBI ONTHKAJbIK
KYOBLIBICTAp Typaibl KaXeTTi OLTIM KajibllTaclmaraHABIKTaH, ojlap ajfaH OuliMIepiH (pU3MKaIbIK
KYOBbUIBICTAp/Ibl TYCIHJIIPY/I€ KOJIIaHa alIMaiIbl %KoHE HaKThl (PU3HKAJIBIK €CeNTep/i IelIe aTMai Ibl.
WNuTtepdepenuss Teopuschl TaOUFaThl OPTYpJl (MEXaHUKAJIbIK, AJIEKTPOMATHUTTIK, KBAaHTTHIK-
TOJIKBIH/IBIK) TOJKBIH/IBIK IPOLIECCTEPIH Kbl (PU3UKAIIBIK TEOPHSICHI OOJIBIN TaObLIa/IbI.

3epTXaHalbIK JKYMBIC €Ki Ke3eHAe OpbIHAanAbl. bipiHinl ke3eHzae OuTIM aiyuibliap SKpaHzaa
HpioToH cakuHanapblH Oakbliam, CaKWHANAPJbIH pajnycTapblH JKa3blll, ecentey (opmynanapblH
KOJIJTaHa OTBIPBIT, JIMH3AHBIH KHUCBIKTHIK PaJWyCHIH aHBIKTAIbl. AJIBIHFAH CaHJBIK JIEepPeKTepIi
naiianana OTBIPBHIN, OUTIM amymibuIap MHTEP(HEPEHIUSIIBIK CaKMHATIAPABIH PAJUYChIHBIH OpTYpIIi
TOJIKBIH Y3BIHIBIKTApBl YIIIH PETTIK HOMIpre TOYENAUIriH rpapuKke caijbl, OyJ TanchlpMaHbI
opeiHaay ymin MS Excel kecrenik mpoueccopsl MaiganaHbULIbl. DKCIEPUMEHTTIK JepeKTepi
KYBIKTay TpauKTe TPEHJ CHI3BIFBIH KYpPY apKbUIBI JKy3ere achlpbuibl. JKyMbICc HOTIOKENepi 2-
cyperre kepcerinreH. Ty3ynepaiH KenOeymiri OOWbIHIIA OUTIM adyIIbulap JIMH3AaHBIH KHUCBIKTHIK
pannuyChiH aHBIKTAIbI.
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250,00
y = 36,452x - 5,7184
R2=0,9861
y=33,793x - 11,373
200,00 s R2=0,9806
=32,409x - 11,914
R>=0,9796
o 150,00
= e
£
(9]
< 100,00 578 nm
® 436 nm
50,00 s ® 546 nm
0,00 @
0 1 2 3 4 5 6 7

Cypem 2. Opmypai moaKbiH Y36IHObIKMAPbl YUK UHMEPDEPEHYUATBIK, CAKUHA PAOUYCIAPBIHbIY
pemmik Homepee mayenoiniei

DKCHepUMEHTTEePIH eKiHIII Ke3eHiHAe OUTIM anymbliap 3KpaHIbl KOMIIBIOTEpre KOCBUIFaH
KApBIK JaTYUTIMEH aybICTHIPABI. YIIIHII - OECIHII CypeTTepe aJIbIHFaH HOTHKENIEp KOPCETIITEeH.

3-CcypeTTe KapbIKThUIBIKTHIH apaKaIIbIKThIKKa TOYEJAUIIT KOpCeTAreH (TOJNKbIH Y3bIHABIFE 436 HM
YILIiH).

sgf 2 ‘ e ¢ 1w 2 . . . 2 2 24 2 e

position abscissa: 0-> 29,18 mm
luminance ordinate : 1,1 -> -0,07 ua.
\ Gapn (e Rt A6/

Ordinte

Cypem 3. JKapbikmblablKmol apakaublKmulKKa mayenoiniei (moakbii Y3uiHoviebl 436 nm)

4-cypeTrTe TONKBIH Y3BIHABIFBI 546HM JKapblK VIIH JKapbIKTBUIBIKTBIH apaKalIbIKTBIKKA
TOYEeNJILIIrT KOPCETIITeH.
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Il scence studo - (Dociab1)

ER

- e x

Yl BN AR dogEemOD

[
v

position abscissa:0->29,18 mm
luminance ordinate : 1.1 ->-0,07 ua.
\ oo £ Tae Pt

Cypem 4. JKapoixmulivlkmuly apakaublKmulKKa mayenoiniel (moakbii Y3viHobliebl 546 Hm)

S-CypeTTe KaphIKThUIBIKTHIH apaKallbIKTHIKKA TOYEJILIIT KOPCETIAreH (TONKBIH Y3bIHABIFBI 578
HM YIIIiH).

[l scence Studio - (Dociab1]

vl - - -K=]

Coler i~ °

! . . . . —— R R
o
l - !

position abscissa:0-> 29,18 mm

luminance _ordinate : 1,1 -> -0.07 ua._

\ Gragh [ Table )\ Report | oo ]

Ordinate Abscissa

Cypem 5. JKapvikmuliblkmviy apakauiblKmelKKa mayenoinici (moaKbii y3ulHobiebl 578 HM)

3epTXaHalbIK JKYMBICTBI OpBIHAAYAa OChl KE3€HJEpAl KOJAaHy OLIiM allylIbUIap/AblH >KapbIK
uHTepepeHIHsICbIMEH OailianblcThl HBIOTOH caknHaNapbIHbIH Maiiia 601ybl KYOBUIBICHIH TEPEHIPEK
TYCIHYyiHE FaHa eMec, 3aMaHayy aKNapaTThIK TEXHOJIOTHsIIApIbl KOJIaHa OTBIPHIN, IKCIEPUMEHTTIK
JepeKTep/Il OHIey KoHe Tallfay 9ICTepiH Urepyine MyMKiHaiK 6epai. bys ockl 3epTTeyiH FhUIBIMU
MAaHBI3ABUIBIFEIH alKBIHIAHIbI.

Juckyccus

OnTuKaHbl OKBITY MPOLECIH KETUINIPY, O13/11H OHBIMBI3ILIA, KOMIIBIOTEPIIIK TEXHOJIOTHIAp/IbI
KOJiZJaHA OTBIPBIN, OSKCHEPUMEHTTIK KOJJAyAbl IKETULAIPY apKbUIBl KamMTaMachl3 eTiel.
KomnbroTepnik Mozenbaeyl KOoJJaHy HAaKThl KOPIHETIH (U3UKAIBIK MPOLECTepAiH FaHa eMec,
COHBIMEH KaTap TikeJiel Oakpliay YIIiH KOJ KETIMII eMec KYObUTBICTapAbIH KOPHEK] JUHAMUKAIIBIK
WLTIOCTPALMUTIAPbIH jKacayFa MYMKIHJIK Oepesi. Byit oKy pu3ukanbik SKCrIepUMEeHTTEPIH KYPrizyae
YKOHE OPTYPJIl €CeNTEPl MENTye YIAKSH IAIKTI KaMTaMachl3 eTe/l.
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3aMaHayn KOMIBIOTEPIIK 3KCIIEPUMEHTTEp KOMEKII alOJbIKIeH Oipre apTypii mporectepmi
JKOFaphl JICHrehje 3epTTeyre MyMKiHIiK Oepexi. OnTuKaHbl OKBITYJAa OCHIHIAH KOMITBIOTEPIIIK
o/icTep/Ii KOJIJIaHy HAKTBI SKCTICPUMEHTTED JKYprizyre OaiIaHbICTBI MOCETENIep Il )KEHYT€ MYMKIH/IIK
Oepeil )KOHE THUIM/II OKBITY MYMKIH/ITIH TYABIpaAbl. bysr OimiM amymbuiapIibiH TYJIFAIbIK 1aMybIHA
XKOHE jkaHa OuTiM Oepy MIHAETTEPiH KOIOFa JKOHE IICNIyre, COHBIH IMIHAC MOJCIbIIK HAesIap bl
KaJIBINITACTBIPYFa, aKIapaTTHIK )KOHE KOMMYHHUKATHBTIK JaFAblIap/bl JaMBITYFa BIKIIA STEII.

OnTtuka ©3iHIH JKOFaphl  TaHBIMIBIK  KYH/IBUIBIFBIHA, ONTHKAJBIK  KYOBUIBICTAPIBIH
IMAJICKTUKAChIHA JKOHE JKapbIK Typajibl Kas3ipri TYXKBIPBIMIAPIABIH OAICHAMAIIBIK CHIIAThIHA
OailTaHpICTHI PU3HKAIBIK O11IM Oepye epekiie opbiH anaabl. OJ COHTai-aK MaHbBI3IbI KOJITaHOAIIbI
MOHI€ He€ OHE FBUIBIMU-TEXHHKAJIBIK Mporpecte miemymi pen arkapaabl. JKapblK imiMiHIH
apTBHIHIAFBl UesIap Kasipri (M3MKaHBIH AaMYBIMEH THIFbI3 OalIaHBICTHI, COHBIH IMIIHJE >KapbIK
KBITAM/IBIFBIHBIH WHBAPUAHTTHUIBIFBl MEH IICKTUIIr, COYJIENCHYIIH TUCKPETTI TaOWFaThl JKOHE
aTOMIApPJIbIH JKAPBIKTBI CIHIpYl JXOHE MeEKTenTeri (pu3uKa KypChIHJA OKBITHLIATBHIH JKAPBIKTHIH
KOPITYCKYJIAJBIK-TOJKBIH/IBIK KACUETTEPI.

HploTOH cakMHaapbIMeH ToXipuOe jxkacay - Oysl MHTep(EPECHIUSHBIH O/IeMi KOHE MaHBI3JIbI
kepiHnici. Kommprorepi maiiganan0aii sKypri3ijeTiH 0Chl 3epTXaHAIBIK JKYMBIC OLTIM aTyIIbUIapIbIH
KOIIUIrHE KAaKChl TAaHBIC. DKCIEPUMEHTTI OpBIHIAAY Ke3iHJe OUIM anlylibliap KOMIBIOTEPl
JepeKTepAl JKUHAY KOHE TaJJlay KYpabl PeTiHIE TMaimanaHabl. DKCIEPUMEHTTEp Ke3iHae OiLTiM
anymbuiap nepudepusuiblK akmapar ilnHae agacnaid, uHTepdepeHIusubIK 3G deKTiiepaiH MOHIH
TyciHyre Hazap aynapabl. COHbIMEH Karap, KOMITBIOTEp JIMH3aHBIH KUCHIKTBIK PaauyChIH aHBIKTAY
VIIH J¢ KOJJAaHbULabl. JlepekTep OarmapiaMaliblK jkacaKTaMaja jKacaraH HOTHXKEJICpMEH Oipre
SKpaHFa MIBIFAPBUIIHL.

KopsIThIHABI

HeroTOH cakuHanapbl apKblIbl XKapbIKTIH HHTEP(EPEHIUSACHIH OaKblIayFa OarbITTaIFaH 3epTTey
HOTIDKECIH/IE KAPBIKTHIH TaOUFAThl Typajibl TEOPUSUIBIK )KOHE JKCIIEPHUMEHTTIK JEpEeKTepIi Tanaay
YIIIH KOMITBIOTEP/I KOJIaHy MYMKIHJITIH CHUIATTAaHThIH MaHBI3/bl FHUIBIMU TY)KBIpbIMJApFa KOJ
KETKIZUII.

XKacanraH SKCHEPUMEHT HOTHXKEJepl *KapblK HMHTEPHEPEHLMACHIHBIH TEOPUSIIBIK MOJAETIMEH
coiikec kenal. CakuHa paJuycTapblH €JIIIEY JKOHE 9PTYPJIl TOJKbIH Y3BIHABIKTAaphl YiIiH HbroToH
CaKUHAJIAPBIHBIH PAJUYCBIHBIH PETTIK HOMIpre TOYeNIUTK TpaduriH Chi3y - TOJKBIH Y3bIHBIFBI
CHUSIKTHI TapaMEeTP/IiH e3repyl HHTepPEepEeHLUAIIBIK KOPIHICKE Kajlall acep eTeTiHIH KepceTTl. TpeH.
rpaduri HeTi3iHIe JIMH3aHBIH KHCBHIKTHIK paJUyChlH aHBIKTay OJKCHEPUMEHTTIK JepeKTepaiH
TEOPHSUTBIK OOJKaMIapFa COUKECTITIH pacTaibl.

DOKCIEpUMEHTTIH EKIHII Ke3eHIH/e SKpaHIbl 3aMaHayH *KapblK JaTUUTIMEH aybICTBIPY - ©JIIey
JONIITIH  €dYylp apTThIpAbL.  OPTYpJl TOJKBIH  Y3bIHABIKTAPHl  YIIIH  KapbIKTHUIBIKTHIH
apaKaIIbIKThIKKA TOYENIITIr TaHIalFaH SKCIEPUMEHTTIK SJICTIH CEHIMIUITIH pacTail OTBIPHII,
UHTEPPEPEHIUSHBIH TEOPUSIIBIK MOIEIBEPIMEH KOFaphl YHIECIMIIIIKTI KOPCETTI.

DKcIepUMEHTTIK Jepektepi eHzaey yuiiH MS Excel kectenik mpoueccopblH KOJJaHy, COHBIH
1II1H/Ie TPEH] ChI3bIFbI apKbUIBI IEPEKTEP/Il J)KYBIKTAY HOTHKEIEpAl Tajiay MeH BU3yalu3auusiayaa
KOFapbl THIMAUTIKTI KOpceTTi. byl ylIkeH keneMeri 1epeKkTep/ii eHaeyre FaHa eMec, COHbIMEH Karap
AKCIIEPUMEHT HOTIKENEPIH JANIpeK KYbIKTayFa >KOHE TYCIHAIpYre MYMKIHIIK OepeTiH FbUIBIMU
Tanjaay Kypajibl peTiHJIe aKIMapaTThIK TEXHOJIOTUSIIAPAbl KOJAaHY IbIH MaHbI3IbUIBIFBIH pacTaii/ibl.

3eprTey HOTIKeENepi (U3MKAaHBI OKBITYy/la 3aMaHAyW TEXHOJIOTHSUIAD MEH SKCIEPUMEHTTIK
KOHJIBIPFBUIAP/Ibl KOJJAHY/BIH MPAKTUKAIBIK MaHBI3AbUIBIFBIH KepceTeai. HbIOTOH cakuHaIapbl
KAPBIKTBUTBIFBIHBIH apaKaIIbIKTHIK TICH JKapBIKTBIH TOJIKBIH Y3BIHABIFBIHA TOYEJIITIIri OObIHIIA
aJIbIHFaH HOTHXKeJIep, COHai-aK JKapblK JaTYUri MEH OaFaapiiaMaliblK KaMTaMachl3 €TyMEeH KYMBIC
Toxipudeci, onTuka MeH (OTOHUKA cajachlHAAFbl OOJAIIaKTaFbl FHUIBIMHU 3€pPTTEYNep YILUIH Heri3
001yl MYMKIH.
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Abstract

The purpose of this study is to explore the impact of Semantic Web-Based Learning (SWBL) on education,
with a focus on its potential to enhance learning outcomes, foster collaboration, and promote individualized
learning. As a transformative technology, the Semantic Web has the capability to revolutionize education by
creating more interactive, engaging, and personalized learning experiences. The introduction of SWBL has
brought significant changes to the educational landscape, shifting away from traditional methodologies toward
more sophisticated, interconnected learning environments. This study provides a comprehensive analysis of
the innovations, challenges, and future prospects associated with integrating semantic technologies into web-
based learning platforms. We begin with a historical overview of SWBL's development, tracing its evolution
and highlighting its departure from static content distribution to more dynamic and interactive educational
experiences. Particular attention is given to the integration of artificial intelligence (Al) and virtual reality
(VR), which are key innovations driving improved learning experiences within SWBL environments. The
study also addresses the major challenges in SWBL implementation, including concerns around data privacy,
standardization, and equitable access. Overcoming these challenges is essential for the successful integration
of SWBL into mainstream education. Additionally, the importance of interdisciplinary collaboration,
gamification strategies, and real-world case studies is emphasized in understanding and leveraging SWBL's
full potential. Ethical considerations are interwoven throughout the analysis, underscoring the responsible use
of technology and the development of digital citizenship. In conclusion, this study provides a detailed
examination of SWBL's past, present, and future, contributing to the ongoing discourse on educational
technology. By navigating the challenges and embracing innovations, SWBL emerges as a critical force in
shaping the future of education. This review aims to inspire future research, stimulate informed discussion,
and support educators and policymakers in fully harnessing the benefits of SWBL for learners in the digital
age.

Keywords: Semantic Web, Web-based Learning, Education, Personalized Learning, Collaboration.
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Annomauyust

Llenp naHHOTO HCCIIEIOBAaHUS — U3yYUTh BIMSIHUE 00YyYEHHUsl Ha OCHOBe ceMaHTuieckoi cetn (SWBL) Ha
o0Opa3oBaHHe, COCPEJOTOYMB BHMUMAHHE HA €ro IMOTCHIMAJC JUIsS IOBBIIMICHUS PE3yJIbTaTOB OO0ydYeHHUs,
CTUMYJIUPOBAHUS COTPYAHMYECTBA W TPOABIKCHHUS WHIAUBUAyaTU3UpOBAHHOTO 0OydeHms. Kak
PEBOIIIOIIMOHHAS ~ TEXHOJIOTHsI, CEMaHTHYecKas CeThb O00JIaJjaeT CIIOCOOHOCTBIO TPaHCPOPMHUPOBATH
oOpa3oBaHue, Jienas y4eOHBI Tporiece 00siee MHTEPAKTUBHBIM, YBIIEKATEIbHBIM U TIEPCOHATU3UPOBAHHBIM.
Beenenne SWBL mpuBHecno 3Ha4yHMTEeNbHBIE W3MEHEHUSI B 00pa3oBaTeNbHBIA JaHI AT, OTOJBHIras
TPaIUITMOHHBIE METOIUKH Ha 3aIHUH TUTaH U co31aBasi 00Jiee CJI0KHBIC M B3aNMOCBSI3aHHbIC YICOHBIE CPEIBI.
JlanHOE WuCClleOBaHUE TIPEJOCTABISIET BCECTOPOHHUN aHAW3 WHHOBAIUK, MPOOJIEM W IEPCIEKTUB,
CBSI3aHHBIX C MHTETpAIlMEH CEeMaHTHUECKUX TEXHOJOTUU B BeO-oOydaromiue rmiargopMbl. Mbl HaumHAEM C
ncropuueckoro o63opa pasButus SWBL, mpociexuBas ero 5BOJIONHAIO M BBIACHAS €r0 OTXOA OT
CTaTHYECKOTO PACIPOCTPaHEHUS KOHTEHTa B CTOPOHY Ooliee JIMHAMHYHBIX W HWHTEPAKTUBHBIX
oOpa3zoBaresbHbIX TporeccoB. Oco00e BHUMaHUE yIENsIeTCs HHTETPallii HCKYCCTBEHHOTO nHTeieKkTa (Al)
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u BUpTyaibHOU peanbHOCTH (VR), KOTOpBIC SBISIFOTCSI KJIFOUYEBBIMH HHHOBAIMSIMH, YIyYNIAFOIIAMU
obpasoBarenbHBIe Tporiecchl B cpeae SWBL. MccnemoBanne TakKe 3aTparmBacT OCHOBHBIE IPOOJIEMBI
BHeapenus SWBL, Bkitouast BOIpOoCkl KOHMUACHIIMAIBHOCTH JJAHHBIX, CTAHIAPTU3AIMU U PABHOTO JIOCTYIIA.
[Ipeononenue 3TUX mpoOseM KpaiiHe BaKHO AJs ycrenrHoi unrerpannn SWBL B ocHOBHOe 00pa3zoBaHue.
Kpowme Toro, moguepkuBaeTcs BaXKHOCTh MEKTUCIIUIIITHAPHOTO COTPYAHUYECTBA, CTpaTeTuii reiMudukannm
Y peaNbHBIX TPUMEPOB TSI TOHUMAHUS U MaKCHUMAaJIbHOTO MCTONb30BaHus noTeHnuana SWBL. Dtudeckue
ACTMEKTHl TECHO MEPEeIUICTAIOTCS C aHAIU30M, MOJYEPKHUBAsi OTBETCTBEHHOE HCIOJIB30BAHUE TEXHOJOTUN U
pasBuTHe mU(POBOTO TPAKIAHCTBA. B 3aKiliodeHne, 3T0 NCCIIeI0BaHNEe TPEOCTABISIET MOAPOOHBIN aHAIN3
MIPOIIIIOTO, HAacToAIIero u Oyaymiero SWBL, BHOCS BKIIa B IPOIOMIKAIOIINECS JUCKYCCHH O TEXHOJOTHSX B
oOpazoBanuu. [IpeosoneBas TpyaHOCTH M BHeapsis uHHOBanmu, SWBL cTaHOBUTCS KIIFOUEBOW CHIIOW B
(dhopMupoBaHuU OyAyIIero oOpa3oBaHus. ITOT 0030p HAMPABJICH HA BIIOXHOBEHUE OY/YIIUX UCCIICIOBAHUM,
CTUMYJHPOBaHNE HWH(OOPMHUPOBAHHBIX AWCKYCCHH W TOAJEP)KKY IE€JaroroB W TOJUTHKOB B IIOJTHOM
packpbiTiu notennuana SWBL s yuammxcst B iupoByro 3MOXY.

KiroueBbie ciioBa: ceMaHTHYecKash CeTh, ceTeBoe oOOy4yeHHe, oOpa3oBaHHE, MEPCOHATM3MPOBAHHOE
o0OydeHune, COTPyTHUIECTBO.

b. Amanraiil, P.K. Yckenbaesa®
!K.U. Corbaes arbianarsl Kasak yITTBIK TEXHUKAJIBIK 3€PTTEY YHUBEPCHUTETI, AnMaThl K., Kazakctan
CEMAHTHUKAUJIBIK BEb HETI'I3BIHAEI'T OKBITY IbIH 9CEPI: BIJIIM BEPY
MHAPAJIMT'MACBIHBIH AYBICYbI

Anoamna

Byn 3eprreyain makcaTsl — Oinmim Oepyre OarpiTTanFan CeMaHTHKAIBIK BeOke Heri3genreH OKBITY/IBIH
(SWBL) acepiH 3epTTey, COHBIH ilIIH/IE OHBIH OKY HOTH)KEJIEPiH )KaKcapTyFa, bIHTBIMAKTACTBIKTHI KYIICHTYTe
JKOHE JKEKEJICHIIIPIITeH OKBITYABI 1repijieTyre oneyeTiH aHblkray. CeMaHTHKaJblK BeO PEBOIIOIMSIIBIK
TEXHOJIOTHS PETIH/IEe OKYIbl MHTEPAKTUBTI, TAPTHIMIBI JKOHE JKEKENEHMIPIIreH eTy apKbuIbl OimiM Oepyai
tyOereiini e3repryre kabinerti. SWBL-n1bIH eHrizinyi 6isimM Oepy canackiHaa MaHBI3AbI ©3repicTepre dKeii,
JOCTYPJIl 9IiICTEMENIEp/ICH alIlaKTaIl, KypJIeii )KoHe e3apa 0ailJIaHbICThI OKBITY OpTachiHA Kapail OarbITTalJIb.
byn 3eprrey BeOke Heri3menreH OKy IUlaTGopManapblHa CEMaHTHKAJIBIK TEXHOJOTUSIIAPIbl EHIi3yre
OaliIaHBICTHl MHHOBAIMSIIAP, MoceJelep KoHe OoJamakTarbl MYMKIHIIKTEp Typalbl JKaH-KaKThl Talaay
xkacaiael. 3eprrey SWBL-IbIH JaMy TapuxbIHA TIOTY JKacaydaH OacTasia b, OHBIH YBOJIIOIUSCHIH Kalaraail,
CTaTHKAJIBIK KOHTEHT TapaTyJaH JWHAMUKAJIBIK JKOHE HMHTEPAaKTHBTI OiliM Oepy TakipuOeciHe aybICyblH
epekure aran eteni. SWBL opranapeiHga oKy ToxipuOeciH jkKakcapTaTblH HETi3rl WHHOBaLMsJIap PeTiHAe
xacaH1bl MHTEIUIeKT (Al) sxoHe BUpTyan sl BIHALIKTEL (VR) OipikTipy epekiie Hazapra ajublHalbl. 3epTTey
SWBL-gp1 ky3ere acwelpyJarbl 0acThl MaceJeNiepi /e KapacThIpadbl, COHBIH IIIiHAE JEepPeKTepIiH
KYIUSJIBUIBIFBL, CTAaHIAPTTAY JKOHE TeH KOJ JKETIMIIIIK Macesenepi KaMThlIa bl byll KMBIHIBIKTApAbl KEHY
SWBL-zp1 Heri3ri 011iM Oepy JkyieciHe CoTTi eHri3y yIiiH eTe MaHbI3/1bl. ConbiMeH KaTap, SWBL-bIH TOJIBIK
olleyeTiH  TYCiHYy JKOHE TaijjaliaHy  YIIIH  TOHApPAIBIK  BIHTBIMAKTACTBIKTBIH, TIeHMUpUKAIHS
CTpaTerusuIapblHbIH JKOHE HAKThl KEMCTepAiH MaHBI3AbUIBIFBI aTal eTijeldi. DTHKa Macelenepi 3eprrey
0apbIChIH/IA YHEMI KapacThIPBUIBIN, TEXHOJIOTHSUIAP/Ib JKayalKepIIUTiKIIeH Maijanany MXoHe IH(PIbIK
a3aMaTTHIKThI KAJIBIITACTBIPY Maceseliepi anFa Koubuiaabl. KopeITeiHIbIIAN Kee, Oy 3epTTey SWBL-1b1H
OTKEeHi, OYTiHi KoHe OOJTalarblH erKe-Ter ke 3epTTer, Oi1iM Oepy TeXHOJIOTHsIapbl OOWBIHIIIA YKYPTi3iin
KaTKaH MiKipranacTapra e3 yieciH Kocaabl. llIpFapMaibuiblk HHHOBALMSIIAPAB! KaObUIAAal OTHIPBIIN JKOHE
KHMBIHIBIKTAp/Ibl KeHe OThIpbill, SWBL Oimim OepyaiH OoJaliarblH KaJabIITACTBIPYAaFbl MaHBI3IbI KYII
peTiHje anFa mbFajpl. by mony Oonamak 3epTreyiepai madbITTaHIbIPhII, MiKipTaacTapra ceprin oepi,
nejarorrap MeH casicaTKepiepre HU(PIbIK AdyipAeri oKywbwiapabiH uririri ymin SWBL-abH TonbIK
QJIEYETIH XKY3€ere achlpyFa KOMEKTECY/ Il MaKcaT eTeIl.

Tyiiin ce3mep: ceMaHTHKaNbIK BeO, MKENUNK OKBITY, OuUTiM Oepy, JepOecTeHIIpUIreH OKBITY,
BIHTBIMAKTACTBHIK.

Main provisions
Semantic Web-Based Learning transforms traditional education by enabling dynamic,
personalized, and interactive learning experiences through advanced technologies such as Al, VR,
and loT. It significantly enhances academic performance, learner engagement, and satisfaction by
adapting to individual needs and providing real-time feedback. Despite its benefits, SWBL faces
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challenges such as the need for robust infrastructure, teacher training, and addressing issues of data
privacy and equitable access. Future research should explore SWBL's application across disciplines
and levels to generalize its impact while fostering gamification, interdisciplinary collaboration, and
ethical innovation for a more inclusive and transformative education system.

Introduction

Semantic Web concept is an expansion of the present web that provides a common foundation for
data sharing and reuse across multiple applications, companies, and communities [1]. The purpose of
this study is to provide a complete analysis of SWBL's complex impact on traditional education
institutions. The incorporation of Semantic Web principles into education holds the promise of
changing pedagogical techniques and generating a more individualized and engaging learning
environment as technology advances [2]. By diving into the complexities of SWBL, we hope to shed
light on its potential contributions to reforming educational methods and addressing learners'
increasing demands in the digital age.

Semantic Web-Based Learning (SWBL) represents a major shift in educational paradigms,
indicating a transition away from traditional approaches and toward more sophisticated and
interconnected learning environments. SWBL is a novel method of web-based learning that prioritizes
semantic organizing of content to improve the overall learning experience [3]. SWBL transcends the
traditional approach of static material distribution by leveraging Semantic Web technologies,
encouraging dynamic and interactive educational experiences.

Because of advancements in ICT, widespread Internet use, and simple access to learning material,
the Web has emerged as a crucial platform for learning. The Web has evolved over time with phases
spanning from a readable Web to an easy-to-use writable and readable Web 2.0. However, the sheer
volume of content published by millions of people every day has made it difficult for students to
discover effective learning items. This content overload creates challenges in accessing relevant
educational resources [1]. To address this issue, the Semantic Web (Web 3.0) was developed as an
extension of the current Web, providing information with well-defined meanings, making content
more accessible and tailored for both users and machines [2].

Initially, the Web was a simple, readable platform where users could share and access information.
However, with the development of Web 2.0, it has become an interactive and collaborative platform
that enhances learning opportunities by making content creation and sharing easier. The document
emphasises the shift towards a Semantic Web (Web 3.0), which integrates more intelligent and
context-aware systems to facilitate learning. This new phase of the Web utilizes technologies like
semantic web-based learning (SWBL), which aims to improve educational experiences by making
them more personalized and effective.

To address this issue, the Semantic Web (Web 3.0) was created, which is an extension of the
current Web that provides information with well-defined meanings. This concept aspires to build a
worldwide database by semantically integrating disparate Web pages and making the content more
intelligible to both machines and people. URI (Uniform Resource Identifier), IRI (Internationalized
Resource Identifier), XML (eXtensible Markup Language), RDF (Resource Definition Framework),
RDFS (RDFS Schema), OWL (Web Ontology Language), SPARQL (Spargl Protocol and RDF
Query Language), Rule, Unifying logic, Proof, Crypto, Trust, and User Interface & Application are
all examples of web standards.

This presentation will examine the historical backdrop of online learning, charting its evolution up
to the current stage molded by Semantic Web principles [4]. This analysis will look at existing
research, with a focus on important theoretical frameworks and studies, to demonstrate the feasibility
and efficacy of SWBL in various educational settings [2]. The goal is to provide useful insights into
how the paradigm shift known as SWBL is revolutionizing the area of education by investigating its
impact on student involvement, cooperation, and overall performance outcomes.

Ontologies play a crucial role in the Semantic Web by presenting information, providing search
engines, and offering beneficial qualities for smart systems. Ontologies describe the language and
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relationships inside a domain, including entities, relations, instances, functions, and axioms. This
language specifies which entities will be represented, how they might be grouped, and the
relationships that link them together. McGuinness proposed five causes for the creation of ontology.

It is critical for educators and institutions to recognize the transformational potential of SWBL as
they face the difficulties and opportunities it presents. The goal of this review is to improve
understanding by summarizing existing knowledge, identifying gaps in the literature, and
recommending future research areas [2]. The goal is to provide an in-depth analysis of the effects of
SWBL, which will serve as a platform for informed discussions about the future of education in the
face of fast-increasing technology.

Literature Review

The introduction of Semantic Web-Based learning (SWBL) represents a dramatic shift in
educational paradigms, typified by a shift away from traditional approaches and toward more
sophisticated and interconnected learning environments [5]. SWBL is a trailblazing approach to web-
based learning that emphasizes semantic organizing of content to improve the overall learning
experience [6]. SWBL goes beyond the traditional approach of static material delivery by embracing
Semantic Web technologies, enabling dynamic and interactive educational experiences.

Early advances in web-based learning opened the path for Semantic Web technologies to evolve
[3]. Semantic Web principles, such as ontologies and linked data, serve as the foundation for SWBL
applications in education. Martinez, C. D., conducted significant research. (2017), as well as Taylor,
R. K. (2015), emphasize the growing significance of SWBL frameworks and initiatives in
contemporary educational situations. Several studies [1] have explored how the limitations of Web
2.0 in handling large-scale content prompted the development of SWBL. These works trace the
technological shifts that paved the way for Web 3.0, which offers a more semantically rich and
personalized learning environment.

The Semantic Web principles, such as ontologies and linked data, contribute greatly to the
conceptual framework of SWBL in education [7]. Ontologies are structured representations of
information that aid in the comprehension of relationships between concepts within the learning area.
This organized method improves SWBL's flexibility in various educational environments, enabling
individualized and context-aware learning experiences. Another key component of the Semantic Web
is linked data, which allows for the seamless integration of educational resources, resulting in a more
integrated and comprehensive learning environment.

SWBL has been found to improve student collaboration and interaction in the setting of learner
engagement. SWBL-facilitated collaborative learning settings encourage knowledge exchange and
co-construction of meaning [4]. The semantic structure of information allows for the production of
knowledge graphs, which fosters a deeper understanding of concept interrelationships and facilitates
collaborative knowledge-building activities [2].

Furthermore, SWBL has been shown to improve student performance outcomes. Studies have
shown that students who participate in SWBL contexts improve their information retention, critical
thinking skills, and problem-solving ability [8]. SWBL activities' interactive and participatory
character adds to a more student-centered learning experience, encouraging students to take an active
role in their education. As the use of SWBL spreads, study by Martinez, C. D. (2017) as well as
Taylor, R. K. (2015) shed light on the growing significance of SWBL frameworks and activities in
modern educational contexts. Martinez, for example, dives into the practical consequences of SWBL
on collaborative learning, emphasizing how the technology encourages knowledge exchange and
collaboration among students. Taylor's research, on the other hand, focuses on the impact of SWBL
on personalization, investigating how the technology responds to the various requirements and
preferences of individual learners.

Recent research (e.g., [Chimalakonda & Nori, 2019]) emphasizes the role of web standards like
RDF and SPARQL in creating interoperable educational systems. These standards are foundational
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to SWBL as they allow educational platforms to integrate diverse learning materials into coherent,
semantically organized learning paths.

Furthermore, the literature demonstrates a broader shift in focus, moving away from the strictly
technological features of SWBL and toward a more pedagogically-based investigation. Patel, M. N.
(2014), for example, explores SWBL's congruence with constructivist learning theories, emphasizing
the synergy between SWBL's dynamic and interactive nature and contemporary educational
philosophies that encourage active learner participation and engagement.

Despite the benefits, there are problems in implementing SWBL, such as issues with data privacy,
standardization, and interoperability. To enable the successful integration of SWBL into mainstream
education, solutions to these issues must be addressed. Addressing data privacy and security concerns
is critical to establishing trust in SWBL systems and guaranteeing the ethical use of learner data.

Research methodology

To ensure a thorough evaluation of the literature on the influence of Semantic Web-Based
Learning (SWBL) on education, we used a systematic search technique across key academic
databases such as PubMed, IEEE Xplore, and Google Scholar [9]. The inclusion criteria for this
review were carefully specified to guarantee that research that directly contributed to the knowledge
of the influence of Semantic Web-Based Learning (SWBL) on education were chosen. For inclusion,
the following criteria were considered:

— Selected research was required to specifically address the implementation of Semantic Web

technologies in educational contexts. This criterion assured that the selected literature contributed
directly to the investigation of SWBL's influence on traditional education systems;

— Studies published over the recent decade were judged to preserve currency and relevance. This
time limitation was intended to capture current opinions on the subject, taking into account recent
breakthroughs in Semantic Web technologies and their use in education;

— Exclusion criteria were also important in refining the selection process and ensuring that the
chosen studies fit with the research objectives. For exclusion, the following criteria were used,;

— Studies that did not directly address the impact of SWBL on learning outcomes were
purposefully removed. This criterion was essential for keeping the focus on the primary study topic
and avoiding the inclusion of literature that did not directly contribute to the investigation of SWBL's
effects;

—To conform to the inclusion requirements, works published more than a decade ago were omitted.
Recognizing the changing nature of technology in education, this decision sought to prioritize
contemporary perspectives and recent developments in SWBL.

The selection procedure is intended to capture a targeted and relevant corpus of literature by
adhering to these explicitly stated inclusion and exclusion criteria. This methodological rigor meant
that the studies chosen for review were directly relevant to the investigation of SWBL's impact on
traditional education systems, contributing to the research’s robustness and focus.

The data extraction procedure was iterative, including numerous rounds of review and refinement.
This iterative approach enabled the validation and cross-validation of extracted data, ensuring
accuracy and consistency across all trials. The retrieved data were analyzed to detect commonalities,
differences, and underlying themes among the research. The goal of this synthesis process was to
uncover trends in the use of SWBL in education, the diversity of approaches used, and the emergent
results that contributed to the understanding of its impact. Quality assurance measures were
implemented throughout the data extraction process. Regular checks were performed to ensure the
accuracy of the extracted data, and disputes were handled through consensus. The goal of this rigorous
technique was to improve the dependability and validity of the synthesized data.

The thorough data extraction procedure, coordinated by a well-defined framework and carried out
through iterative review cycles, enabled us to collect rich and diverse information from each selected
study. This comprehensive approach allowed for a more nuanced understanding of the methodology
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used and the important findings that contributed to the larger investigation of SWBL's impact on
traditional education systems. [10]

A qualitative synthesis of the collected literature revealed similar themes, rising trends, and
differences among the researchers. This process attempted to integrate disparate research, identify
patterns, and provide a nuanced understanding of the complex impact of SWBL on education.
Because of the extensive methodology used in this analysis, we are able to present a nuanced and
well-rounded assessment of the influence of SWBL on traditional education systems, bringing
significant insights to the discourse on the integration of Semantic Web technologies in education.
SWBL increases learner engagement dramatically through interactive and dynamic information
presentation. Personalized learning experiences are created by semantically arranging educational
resources to meet the needs of individual learners. The interconnected structure of Semantic Web
technologies promotes collaboration by enabling seamless knowledge sharing and engagement.
Furthermore, research by Clark, H. L. (2016) found a link between SWBL usage and increased learner
performance. Ontologies play a crucial role in the Semantic Web by structuring knowledge, providing
search engines with organized information, and enabling smart systems to make intelligent
inferences. An ontology defines the relationships within a domain, including entities, relations,
instances, functions, and axioms. According to McGuinness (2002), there are five primary reasons
for creating an ontology: (1) to share common understanding of the structure of information among
people or software agents, (2) to enable reuse of domain knowledge, (3) to make domain assumptions
explicit, (4) to separate domain knowledge from the operational knowledge, and (5) to analyze
domain knowledge [11]. These reasons underline the importance of ontologies in enhancing the
interoperability and functionality of web-based learning platforms.

Results of the study

One of the most noticeable benefits of implementing SWBL in education is an increase in learner
engagement. SWBL platforms' dynamic and interactive character captivates learners by providing
knowledge in a more engaging style [10] (Figure 1). Interactive multimedia components, adaptive
material delivery, and individualized learning pathways all contribute to a learning environment that
is not only instructive but also compelling and stimulating for students with a variety of preferences
and learning styles. Educators reported enhanced student engagement and comprehension levels,
while students expressed satisfaction with the personalized learning experiences facilitated by the
system. System updates based on feedback played a crucial role in optimizing user experiences.
Additionally, the paper highlights the importance of continuous platform administration to ensure
smooth operation and effective support for educational objectives.

Researcher Systermn Administrator
Conduct Surveys Analyze Data Publish Results Update Learning Tools ! Administrate Platform
Educatar Student

Figure 1. Implementing SWBL in education

SWABL ushers in a paradigm change in favor of personalized learning experiences. Educational
platforms that use Semantic Web technology can identify individual learning habits, preferences, and
strengths, personalizing information delivery to the particular needs of each learner [12]. The use of
ontologies and linked data allows for the design of adaptive learning environments, ensuring that
learners receive content that is relevant to their competence levels and learning objectives. SWBL
platforms are critical for facilitating collaboration and knowledge sharing among students. Because
Semantic Web technologies are interconnected, they allow for the seamless integration of
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collaborative tools, discussion forums, and shared resources [13]. This collaborative feature not only
improves the social side of learning, but it also fosters a feeling of community and shared knowledge,
which is consistent with contemporary pedagogical techniques that promote collaborative learning.

Several studies have found a link between SWBL implementation and improved performance
outcomes. SWBL's individualized and interactive character adds to a deeper understanding and
retention of educational content, which leads to improved academic achievement [14]. SWBL's
adaptation to individual learning styles and the provision of real-time feedback contribute to a
learning environment that promotes better outcomes (Figure 2).

A significant body of research supports the efficacy of SWBL across diverse educational
institutions. For instance, Martinez et al. (2017) demonstrated that SWBL fosters student
collaboration and information retention in higher education settings. Similarly, Taylor (2015) showed
how SWBL adapts to individual learner needs in K-12 environments. While the impacts of SWBL
are generally good, it is critical to recognize and overcome implementation issues. Data privacy,
standardization, and interoperability are all important factors that must be carefully considered in
order to ensure the ethical and seamless integration of SWBL in educational contexts.

Uses ontologies and

linked data

Provides real-
time feedback

Personalized
Learning
Experiences

Performance

Qutcomes Impacts of SWBL on

Education

= . . o o
/ Linked to improved ./ Tailors content
academic

achievement
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needs

Collaboration
and Community

Enhances

collaborative tools
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Figure 2. Impacts of SWBL on Education

Finally, the effects of SWBL on education are diverse, ranging from increased engagement and
tailored learning experiences to promoting collaboration and enhancing overall performance
outcomes. Understanding these implications is critical for informed decision-making and effective
implementation strategies as educational institutions negotiate the incorporation of SWBL.

Discussion

SWBL's future shows promise for continued educational innovation and improvement. Future
study should look into the possibilities of developing technologies like artificial intelligence (Al) and
virtual reality (VR) to improve SWBL applications.

Integration of Artificial Intelligence (Al):

As Al technologies progress, there will be more opportunities to integrate intelligent systems into
SWBL platforms. Al-driven personalization, adaptive learning algorithms, and intelligent tutoring
systems could all be used in future studies [15]. Al has the capacity to evaluate massive volumes of
learner data in real-time, allowing for more personalized and adaptable learning experiences that are
tailored to individual requirements and preferences.

Immersive Virtual Reality (VR) Learning:

Virtual reality is a new frontier for SWBL, with the ability to build immersive and interactive
learning environments. Research in this field could concentrate on the creation of VR-enhanced
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SWBL applications that imitate real-world events, giving learners hands-on experiences and
improving recall of complicated concepts [16]. The use of virtual reality (VR) technology has the
potential to transform how educational content is presented, making learning more engaging and
experiential.

Integration of the Semantic Web and the Internet of Things (loT):

The convergence of SWBL and the Internet of Things (10T) opens up new research opportunities.
Future research could look into how semantic information structure can be extended to 10T devices,
resulting in a more interconnected and context-aware learning environment. This integration could
lead to the creation of smart educational settings in which physical and digital elements interact
seamlessly to assist learning activities.

Interactive Learning and Gamification:

Gamification has been shown to increase learner engagement, and its combination with SWBL
opens up new opportunities (Figure 3). Future research should look into how gamified aspects like
challenges, prizes, and interactive simulations can be included in SWBL platforms to make learning
more pleasurable and motivating [17]. To encourage participation and achievement, gamification
tactics could be applied to various educational situations.

Al-driven Intelligent systems for

personalization, real-time data evaluation

adaptive algorithms

VR for hands-on, immersive Semantic Web extends

. to IoT for smart
experiences

environments

Figure 3. Integration of technological advances into SWBL platforms

Conclusion

Finally, the Semantic Web-Based learning (SWBL) trajectory shows considerable potential for the
continuous evolution of educational methods. Future research activities stand poised to uncover new
dimensions of innovation as we traverse the difficulties and opportunities posed by SWBL,
particularly in the integration of advanced technologies like artificial intelligence and virtual reality.
The possibility of tailored learning experiences, immersive educational environments, and intelligent
systems heralds a new epoch in education. This journey, however, necessitates a coordinated effort
to solve issues such as data protection, standardization, and equal access. Accepting interdisciplinary
partnerships, ethical considerations, and long-term effect assessments will be critical in designing
SWBL implementation that is responsible and inclusive. SWBL has the ability to change learning
paradigms and greatly contribute to the growth of knowledgeable, engaged, and empowered learners
by constantly researching and adapting to the changing landscape of educational technology. SWBL's
future includes a bigger vision that reaches outside the digital sphere, in addition to technological
developments. The combination of SWBL with emerging technology opens the door to more
inclusive and equitable education by breaking down old barriers and reaching learners in varied
circumstances. SWBL becomes a catalyst for encouraging not only academic success but also critical
thinking, creativity, and flexibility as we explore the potential of gamification, interactive learning,
and cross-disciplinary partnerships. Furthermore, the ethical issues woven into future SWBL research
emphasize the significance of responsible technology use, ensuring that educational innovations
correspond with societal values and positively contribute to digital citizenship. The continuing
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research of SWBL in the ever-changing landscape of education creates possibilities to reimagine the
role of educators, learners, and technology in crafting a future where knowledge acquisition is not
just efficient but also transformative and powerful.

Semantic Web-Based Learning (SWBL) significantly improves learning achievements and
satisfaction among pre-service teachers in ICT courses compared to traditional teaching methods. It
can be highlighted that SWBL facilitates a personalized and interactive learning environment that can
adapt to individual learning needs, which is a substantial advancement over more generic teaching
approaches. SWBL not only supports better academic performance but also enhances learner
engagement and satisfaction, suggesting that it effectively addresses both cognitive and motivational
aspects of learning. Despite its benefits, the adoption of SWBL poses challenges, including the need
for robust technological infrastructure and the necessity for teachers to acquire new pedagogical skills
suited to technology-rich environments. It can be recommended that further researchers explore
SWBL's impact across different disciplines and educational levels to generalize the findings. It is
important to integrate new technologies in education thoughtfully and purposefully, ensuring that
they contribute to meaningful learning experiences.
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JUATHOCTHYECKASA MOJAEJIb 'OTOBHOCTH YYUTEJIAA HHOOPMATHUKH K
HCIOJb30BAHUIO TEXHOJIOT U BU3YAJIN3AIIAN

Annomayus

B wuccrnenoBanum paspaboTaHa IUHAarHOCTHYECKAs MOJENb TOTOBHOCTH Yy4HTENeH HWH()OPMAaTHKH K
UCTIONIb30BAHMIO TEXHOJOTHH BU3yaln3alid B 00pa30BaTEeNbHOM NpakTHKe. Mopenb OXBAaTHIBAaCT TPH
KIIFOYEBbIX KOMIIOHCHTA. HpCI[MCTHI)II\/'I, MCTOILI/I‘IGCKI/II\/'I u praBHeH‘IeCKI/Iﬁ, KOTOpPBIC B3aUMOCBA3AHLBI U
OTIPENENSIOT YPOBEHb NpodeccroHanbHONH MOAroToBKH. [JIsi Ka)KIOTO KOMIIOHEHTa BBIACICHBI YPOBHU
TOTOBHOCTH (HHU3KHM, CPEJHUH, BBICOKHI), YTO MO3BOJSET CHCTEMHO OLICHWBATh KOMIETECHIIUH I€aroros.
HpI/IMCHﬂCM])Ie METOAbI BKIIFOYAOT TeopeTqucxnﬁ aHaJIN3, KPUTCPUAJIbHOC OLICHMBAHNUEC U MAaTCMATUYCCKUEC
pacyeThl 1Jis1 CpaBHEHUA JTUHAMUKH I'OTOBHOCTH y‘IHTCJICﬁ. Pe3yanaTI)I HuccJIea0BaHus JEMOHCTPUPYIOT, UTO
Npe/IOKEHHAsT MOJeNb o0ecreuynBaeT TOYHYIO IHAarHOCTHKY W TOAJCPKKY B COBEPIICHCTBOBAaHHUH
npodeccnoHabHOM MOATOTOBKM MenaroroB. Vcmoip3oBaHME TaHHOM MOIENH CIIOCOOCTBYET Pa3BHTHIO
IU(PPOBON KOMIIETEHTHOCTH U MOBBIIICHUIO 3¢ dekTuBHOCTH 00pa3oBaTenbHOTO mponecca. PazpaboTanHast
cCHCTEeMa OIEHKH 3HAa4nMa JIsi 00pa3oBaTeNIbHOM HAYKH, TaK KaK OHA HHTETPUPYET COBPEMEHHbIE TIOIXO/IBI K
BU3yaJIN3alui U 00y9IeHHIO, CO3/aBasi YCIOBHUS /I aIaNTalliy yIuTelel K TpeOoBaHUAM IH(POBOIT Cpembl.
Mogens nmpeaHa3HavyeHa s MPOBEACHHS OLIEHOYHBIX MPOILEAYp KauecTBa MpodecCHOHaTbHON MOIrOTOBKU
Me/1aroros.

KaioueBble c10Ba: TEXHOJIOTHU BU3YaJIH3alliH, TOTOBHOCTh yUHUTeNeH HHPOPMATUKHU K UCTIOIH30BAHUIO
TEXHOJIOTHH BU3yaJU3alluH, MOJIEIb TOTOBHOCTH, TPEXKOMIIOHEHTHAs MaTPUIa TOTOBHOCTH.

XK.B. Bakpitoexosa! , H.U. [Tak®
! AGaii arpiamarsl Kazak WITTHIK TI€/IarOTUKAJIBIK YHUBEPCUTETI, ANMaTH K., Kazakcran
2 KpacCHOAPCK MEMJIEKETTIK TIeIarorukansiK yausepeurerti. B. I1. Acradbesa, Kpacnospek K., Peceii
NH®OPMATUKA MYFTAJIIMAEPIHIH BU3YAJIM3ALIUA TEXHOJIOT'UAJIAPBIH
HAFII{AJIAHYFA I[AFIBIHHBIFBIHBIH JUATHOCTUKAJIBIK MOJIEJII

Anoamna

3eprrey OapbichiHAa HH(OpMAaTHKa MyFaidiMmIepiHiH Oimrim Oepy ToxipuOeciHAe BU3yaIH3aLusIay
TEXHOJIOTHSUIAPBIH  KOJIJaHyFa JalbIHIBIFBIHBIH JHarHOCTHKAJIBIK MOJAENl kacainabl. Mogjens e3apa
0ailJIaHBICTHI )KOHE KOCiOM NalbIH/IBIK JCHIeHIH aHBIKTAMTHIH YIII HETI3r Kypamac 0eJliKTi KaMTHIbI: TIOHIIK,
oflicTeMENIK >KoHEe OacKapylbUIBIK. OpOip KOMIIOHEHT OOWBIHIIA MYFaTiMACPAiIH KY3bIPETTUIIMH >KyHeni
Typae Oaranayra MYMKIHIIK OepeTiH NalbIHIBIK NeHreinepi (TeMeH, opTaiia, OFapbl) aHBIKTAJIBL.
KonjaHpmateiH ojicTepre TEOPHSIIBIK Talliay, KpPHTEpUANIbl Oarajay >XOHE MYFaliMHIH JaHBIHIBIK
JMHAMUKACHIH CaJIBICTBIPY VIIIH MaTeMaTHKaJbIK ecenTeyliep Karajbl. 3epTTey HOTHKeJepl YChIHBUIFaH
MOJIEJIb HAaKTbl JAWATHOCTUKAHBI aHBIKTayFa MYMKIHAIK Oepim, NenarorrapAblH KociOM ailbIHIBIFBIH
apTTHIpYFa KOJJIay KepceTeTiHiH aliKpIHaa bl byt Moaensai naiinanany mu@pIiblk Ky3bIPETTUTIKTI JaMbITyFa
XKOHE OKYy YJCpICIHIH THIMJLIITIH apTThIpyFa BIKINAN eTeli. O3iplieHreH Oaranay KyHeciHiH OutiM Oepy
FBUIBIMBI YILiH MaHBI3BI 30D, OWTKEHI OJ1 BU3YaJIM3allMsl MEH OKBITYABIH 3aMaHayH TICULAEpiH OipikTipy
apKbUIBl MyFalliMiepaiH UUQPIBIK OpTa TajanTapblHa OediMaenyiHe >Kardaidl skacaiinel. Mopenb
MyFaTiMIEP/iH KaCiOM JaibIHABIFBIHBIH CallachlH Oaraiay YPAiCiH )KYpPrizyre apHajFaH.

Tyitin ce3mep: Bu3yaIM3alusi TEXHOJOTHSIIAPH, WHPOPMATHKA MYFAIIMIEPiHIH BH3YyaU3aIys
TEXHOJIOTHSIIAPBIH KOJIaHYFa AalbIHBIFbI, JAUBIHABIK MOAE, YIII KOMIOHEHTT] JaibIHABIK MATPULIACHL.
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DIAGNOSTIC MODEL OF COMPUTER SCIENCE TEACHER’S READINESS TO USE
VISUALIZATION TECHNOLOGIES

Abstract

The study developed a diagnostic model of computer science teachers' readiness to use visualization
technologies in educational practice. The model covers three key components: subject, methodological and
managerial, which are interconnected and determine the level of professional training. For each component,
readiness levels (low, medium, high) are identified, which allows for a systematic assessment of teachers'
competencies. The methods used include theoretical analysis, criteria-based assessment and mathematical
calculations to compare the dynamics of teachers' readiness. The results of the study demonstrate that the
proposed model provides accurate diagnostics and support in improving the professional training of teachers.
The use of this model contributes to the development of digital competence and increased efficiency of the
educational process. The developed assessment system is significant for educational science, as it integrates
modern approaches to visualization and learning, creating conditions for teachers to adapt to the requirements
of the digital environment. The model is designed to conduct assessment procedures for the quality of teachers'
professional training.

Keywords: visualization technologies, computer science teachers' readiness to use visualization
technologies, readiness model, three-component readiness matrix

OcHoBHBIE IT0JIOKEHUSA

Axmyanvrocme npobremst u yenw

MeHTanbHOCTh COBPEMEHHOTO NU(POBOTO MOKOJIEHUS B 3HAYUTEIBHON CTeTeH! c(hOPpMUPOBaAHA
SKpAaHHBIM BOCIPUSATHEM BU3yalu3UpoBaHHON MHpopmanuu. [IpobGiema HarisIHOCTH CTaHOBUTCS
aKTyaJbHOH C paclpoCTpaHEHHEM OHJIAWH KypcoB, THOpHIHBIX (opMm oOyueHus. HecmoTps Ha
Pa3BHUBAIOIINN [TOTCHIIMAT TEXHOJIOTUI BU3YyalM3allid, OHU HE BCETJAa MCIOJIb3YIOTCS IeJaroraMmu
s deKTHBHO B yueOHOM Mpoliecce. B 3Toi cBsi3M npecTaBisieT nHTepec GOpMHUPOBATH TOTOBHOCTD
Oyaymiero yuutens HMHQOPMATUKUA K HCIHOJIb30BAHUIO TEXHOJIOIMH BHM3yalM3allud B CBOEH
npodeccuoHanbHON JesATeNbHOCTH. JJis pe3yibTaTUBHOW MOJATOTOBKM I1€1aroroB HeoOXO0IUMO
HaJIM4ue JUArHOCTHMYECKON MOJEIH, KOTOpas IO3BOJIUT ONPENEIUTH YPOBEHb MX T'OTOBHOCTH U
BBISIBUTH HAIIPABJICHMS JJI COBEPILICHCTBOBAHUSI.

Ilens paboTel — pa3paboTaTh AMArHOCTHYECKYIO MOJENIb TOTOBHOCTH OYAYIIEro y4uTelss
MH(OPMATUKH K HCIIOJIb30BAHUIO TEXHOJOTUI BU3yalIM3allui B yueOHOM IIPOLIECCE.

Memoowl u ouckyccus

Hcnons3yercss TEOpETUYECKU METOJ MCCIECIOBAaHUS — aHAJIM3 PA3BUBAIOLIETO IOTECHIMAIA
NEJArornYecKuX TEXHOJIOTMM BH3yalW3aldd B MOJATOTOBKE CTYICHTOB IEAArOTMYECKOro By3a IIO
uHpopmaruke. i MOCTPOEHHs] MOJETH TOTOBHOCTU OyAyIIero yduTens HHPOpPMAaTHKH K
UCIIOJIb30BAaHNI0 TEXHOJOTMH BHU3yalW3allUd IPUBIEKAIOTCS KPUTEPHAIBHBIE MOJEIN OLIEHKH
KauecTBa y4eOHBIX PECYpCOB U MaTEMaTHUECKUE METOJbL. [ KaXkJI0ro KOMIIOHEHTA ONpEeNICHbI
MIOPAJKOBBIC YPOBHU: HU3KHI, CPEIHUN, BBICOKUNA. ITOrOBBIN ypOBEHb TOTOBHOCTH OIIPENEISETCS
10 TOPSAKOBOW MIKaje, oTpakarouiel 27 MOKOMIIOHEHTHBIX COCTOSIHUM M pa3[elIEHHBIX Ha TPH
MHTEpBaJla, COOTBETCTBYIOIUX HU3KOMY, CPEJHEMY U BBICOKOMY ypoBHAM. OnpezneneHsl GopMyIabl
pacuera OOOOIIEHHBIX YPOBHEM T'OTOBHOCTH K MCIIOJIb30BAHMIO TEXHOJIOIMM BHM3yalW3aluu ISl
CpaBHEHMsI TPYII OOYYaIOUIMXCS MEXAYy COOOW M JJIsi BBIABICHUS JTUHAMUKM M3MEHEHUS 3TOU
TOTOBHOCTU BO BPEMEHU ISl OTAECIBHON 3aJaHHOW I'PYIIIIBI.

Pezynomamoi

[IpemioskeHa TuarHocTUYecKas MOJENb TOTOBHOCTH OyIymiero ydumrtens WHPOPMATUKUA K
HCIIOJIb30BAHUIO TEXHOJIOTUI BU3yaJIU3alllN, KOTOpPask OIIMPAETCS HA TPEXKOMIIOHEHTHYIO CTPYKTYPY
TOTOBHOCTH (IIPEAMETHBINA, METOINYECKU, yIpaBieHYecKni). Kaxiplii KOMIIOHEHT MOJICTTH TaK¥Ke
OLIEHHUBAETCS 110 OPSAKOBBIM YPOBHSAM: HU3KHUM, CPEHNUN, BBICOKHMH. J[7151 OLIEHKX UTOrOBOTO YPOBHS
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TOTOBHOCTH OyIymiero yuutens WH(GOpMATHKH pa3paboTaHa TpeXypoBHeBas IIKaia. Taxke
pa3paboTaHbl M TPEUIOKEHBI MPUMEPhl M3MEPUTENBHBIX MPOLEAYp AT KaKIOr0 KOMIIOHEHTA
TOTOBHOCTHU B BUJI€ TECTOB, 3aJaHHI, aHKET, TIPOCKTOB.

Buigoout

PazpaGoTtanHas TPEXKOMIOHEHTHAs MOJEIb TOTOBHOCTH OyIyLIero y4yurtenas MHPOPMATHUKU K
UCTIOJIF30BAHUIO TEXHOJIOTHH BH3yaIM3allMM B YYEOHOM IIpoIecce SBISETCS TEXHOJIOTHYHOM,
OJTHO3HAYHOH M 00J1a/1aeT BHICOKOH CTENEHbI0 00BEKTUBHOCTH. MOJETh MOXKET ObITh HCIOJIB30BaHA
IUI IMarHOCTHKH MHOTHX KadecTB IHM(POBOH KOMIIETEHTHOCTH MENarora mpu COOTBETCTBYIOIIEM
1o00pe N3MEPUTETBHBIX MPOLETYD.

Beenenune

CoBpeMeHHOE 00Opa3oBaHUE TpPeOyeT OT MEAAroroB HE TOJIBKO TIYOOKHX MpodhecCHOHATBHBIX
3HaHUH, HO W YMEHHS HMHTETPUPOBATh TEXHOJOTUH BU3yalW3allMl B Yy4eOHBIA MpoIecc.
Busyanuzanuss — 3TO CBEpThIBAHHME MBICIUTENIBHBIX COAEPKaHUN B HaNIAOHBIA 00pa3 mpu
BOCTIPUATHU (PU3NYECKON pealbHOCTH WK a0CTpaKkTHOM nH(popMary. BuzyanusupoBaHHblil 00pa3
MOJKET OBITh PA3BEPHYT U CIYKHUTh ONOPOH aIeKBATHBIX MBICIUTENbHBIX U IPAKTHYECKUX ACHCTBUM.

['oToBHOCTH yuWTeNns MHPOPMATUKKM K MPUMEHEHHMIO TEXHOJOTHHA BHU3yaJH3allMd B CBOEH
poeCCHOHATILHOMN 1eATEbHOCTH MPEJCTABIACT COOON CIIOKHBIA MPOLIECC, KOTOPBIM BKIIIOYAET B
ce0si pa3BUTHE PA3TUYHBIX KOMIETCHIINH, TAKMX KaK 3HaHUE MPEIMETHON 00JIaCTH, METOIUYECKHE
YMEHUS U YIPaBICHYECKHE HABBIKH.

MeHTanbHOCTh COBPEMEHHOTO U(POBOTO MOKOJICHUS B 3HAUYUTEIBHON CTENIEHU c(hOPMUpPOBaHA
9KPAaHHBIM BOCHIPHUSATHEM BU3yalU3UpOBaHHON mH(popmauuu. [IpobGieMa HariIsIHOCTH CTaHOBUTCS
aKTyaJIbHOM C pacrnpocTpaHEHHEM OHJIAWH KypcoB, THOpHIHBIX (opMm oOyueHus. HecmoTpsi Ha
pa3BUBAIOIIMN NOTEHIMAT TEXHOJIOTUH BU3yalu3alluy, OHU HE BCErJa MCIOJb3YIOTCS MeAaroraMu
s dekTHBHO B y4eOHOM mporecce. B 3Toil CBSI3M MPEACTaBIsIET WHTEPEC HCCIICIOBATH MPOIECCHI
(GbopMHpOBaHUS U JAUArHOCTUKH FOTOBHOCTH OYAYIIEro y4uTens MHPOPMATUKU K HUCIOIb30BAHUIO
TEXHOJIOTUH BH3YyaIM3allMd B CBOEH NPOPECCHOHATBHON nesTenbHOCTH. s pe3yabTaTHBHOM
MOJrOTOBKM T1€JJaroroB HEOOXOJUMO HAIWYHe JUAarHOCTUYECKOH MOJenu, KOTopas MO3BOJMT
OIIPEAEIUTh YPOBEHb UX TOTOBHOCTH U BBISIBUThH HAIPABJIEHUS /1JIs1 COBEPILIEHCTBOBAHUS.

Ilenp paboTel — pa3paboTaTh AMATHOCTHYECKYIO MOJENb TOTOBHOCTH OYAYILIEro Y4HUTENs
MH(POPMATHUKH K UCTIOIB30BAHUIO TEXHOJIOTHIA BU3YaIH3aI[MH B yUeOHOM Iporiecce.

Metoaomnorust uccjie0BaHUA

Hcnonb3yeTcss TEOpPETUYECKUH METOJ HCCIENOBaHUS — AaHAIU3 PAa3BUBAIOLIETO IMOTEHIMANA
NeJarornyeckux TEXHOJIOIMM BHU3yalM3alMd B MOJAIOTOBKE CTYJEHTOB IIEAAarorM4eckoro By3a IO
uHpopmaruke. [l MOCTPOEHHs] MOJEIU TOTOBHOCTUM OyAyIIEero ydurTens HH(DOpPMAaTHKU K
HCIIOJIb30BAHNI0 TEXHOJOTMM BHU3yalu3allUd MPUBIIEKAIOTCS KPUTEPUAJIBHBIE MOJEIN OLIEHKH
KayecTBa Y4YEOHBIX pECypcoB M MaTeMaTH4yecKue MeToJbl. JIMarHOCTHKa TOTOBHOCTH K
MCIOJIb30BAHUIO TEXHOJIOTHI BHU3yalIM3allUM TPEJICTABISET COOO Tporecc aHamu3a W OLEHKU
3HAHWU{, HAaBBIKOB, MOTHBAllMM M JMYHOCTHBIX Ka4de€CTB I€Aarora. JTOT IMPOLIECC HAIPaBJICH Ha
BBISIBJICHHE CHJIBHBIX U CJIA0BIX CTOPOH YUHUTEJNs, a TAK)Ke Ha OMpeJesieHNe IyTeH MOBBIILIEHUS €T0
po¢eCCHOHATLHOTO YPOBHA. J[MarHOCTHKA MO3BOJSET HE TONBKO OLIEHUTHh TEKYLIYIO IMOATOTOBKY
nejarora, HO M CO3[aTh YCJIOBHSA Ui ONTHUMAJIbHOIO HCIIOJIb30BAHUS BHU3YyalIM3al[MOHHBIX
TEXHOJIOTUH B  00pa3oBaTeNbHON  JEATENBHOCTH, 4TO JelaeT e€ KIIYEBBIM  ATalloM
npo(eCCHOHATBHOTO pocTa y4yHuTeds WHPOpPMATUKA. [OTOBHOCTH yduTeneld K TPUMEHEHHUIO
BHU3YaJIM3alMOHHBIX TEXHOJIOTUN MOXKHO 0XapaKTepU30BaTh KaK KOMIUIEKCHOE COCTOSIHUE, KOTOPOE
00BEIUHSICT TEOPETHUECKUE 3HAHUS, TIPAKTUIECKHAE YMEHHUS, MOTHBAIMIO U IMYHOCTHBIC KauecTBa.
LlenTpasibHas uzest TOTOBHOCTHU 3aKJIIOUaeTCs B CIOCOOHOCTH yuuTelsiss MHYOPMATHKH 3((HEKTUBHO
MCIOJIb30BATh BU3yaIbHbIC HHCTPYMEHTHI [T IOBBIIIEHHS KauyecTBa 00pa30BaTeIbHOO TpoIiecca u
CTUMYJIMPOBaHUS MO3HABATEILHON aKTUBHOCTHU y4aIllUXCsl.
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Oco3HaHue 3HAueHHUsS JAMArHOCTUKH M €€ POJM B MPO(PECCHOHATBHOM pa3BUTHUU IENaroroB
MIO3BOJISIET MEPEUTH K PAaCCMOTPEHHIO KIFOYEBBIX KOMIIOHEHTOB TOTOBHOCTH. DTH KOMIIOHEHTHI,
00beTUHEHHBIE B paMKaxX JHAarHOCTUYECKOH Mojenu, (GOpMHUPYIOT OCHOBY JJIsl aHAJIM3a YPOBHS
MOJrOTOBKM YYHUTEJIEH U HUX CIOCOOHOCTH 3(P(PEKTHBHO BHEAPATh TEXHOJOI'MH BHU3yaJlM3allud B
yueOHBIi mporecc.

O630p numepamypoi

[To ™mHenuto wuccrnenopareneii Sauer, F. wucmoib30BaHHE TEXHOJOTHHA BU3YyalIH3allld B
00pa3oBaTeNbHOM MPOIECCE OTKPBHIBAECT OONBIIME BO3MOXKHOCTU ISl YIYYIIECHHS MOTHBALUU
CTY/IEHTOB, ITOTPY>KEHUS B TEMY, a TAKXKe JUIs IIPEJCTABICHHSI Pe3yJIbTaTOB HAyYHOH AEATelbHOCTH
npernoaaBaTenei u ctyaeHToB [1]. Busyanu3zanus mo3BossieT mpeoOpa3oBaTh CIOXKHBIC JAaHHBIC B
JIOCTYIHBIE 00pa3bl, obierdyas wux Bocnpusatde M aHauu3. OAHAKO YCHEIIHOEe NpUMEHEHHE
TEXHOJIOTUH BU3yalIH3aluu TpeOyeT MpodecCHOHANBbHOM MOATOTOBKU MpErnoiaBaTeneld, KOTopble
JOJKHBl  yMETh aJaNTHpPOBATh BU3yallbHblE HMHCTPYMEHTBI 110/ HOTPEOHOCTH ayAUTOPHH.
HenpaBuiibHOE MCIIOIB30BaHUE BU3YaIbHBIX CPEJICTB MOXKET MPUBECTU K KOTHUTUBHOM IEperpys3ke
WK UcKaxkeHuto uHdopmaruu. Ilcuxonoru u ¢punocodsl Moa4epKUBAIOT Pa3BUBAIOLINI XapakTep
Bu3yanu3anuu. XopH M.u ToMIicoH D. 0TMeuaroT, 4To npeodpazoBaHie HHPOPMAIUH B BU3yaJIbHBIC
o0pa3bl CHOCOOCTBYeT TINTyOOKOMY IOHMMAHHIO, CUCTEMAaTH3allMM 3HAaHUH U CTUMYIHPYET
MBICJIMTENIbHbBIE TPOLECChl OOydarouuxcsi. BusyanbHble CpeacTBa, Takue KaK HWHTEIUIEKT-KapThI,
uHporpapuka, MHTEPaKTUBHBIE TUIAKAThI U CKPAlOUHT, CO3/1al0T MHTETPUPOBAHHYIO Cpely, KOTopas
o0Jier4aeT OCBOCHHE HOBOTO MaTepuaia [2-6].

[{udpoBas KOMIETEHTHOCTh EJarOroB UrpaeT BaKHYIO POJIb B COBPEMEHHON 00pa30BaTeIbHOM
CHCTEMe, TaK Kak OHa MO3BOJISIET aJallTUPOBATh YUEOHBIH Mporecc K TpedoBaHUSIM U(POBOIL ATTOXH.
PazButne 1uQpoBoil KOMIETEHTHOCTH CBSI3aHO C YMEHHEM MCIIOJIb30BaTh COBPEMEHHBIE
TEXHOJIOTUH, BKJIF0Yasi TEXHOJIOTUH BU3yallU3allui, KOTOPBIE CIOCOOCTBYIOT HE TOJBKO YIYUIIEHHIO
YCBOCHMsI y4€OHOr0 MaTepualla, HO U MOBBIIICHUIO MOTUBALMKM OOydaromuxcs. B 3Tom KoHTekcTe
BaXHO TIOHMMAaTh, KaK MH(pPOBas KOMIETEHTHOCTh CTAHOBHUTCS OCHOBOW Uit 3((HEKTUBHOTO
NPUMEHEHHs BU3yalIM3allMd B 00pa30BaTENbHON MpPaKTUKE, YTO TpeOyeT OT MeJaroroB INTyOOKHX
3HAHWUU U HaBBIKOB HUCII0JIb30BAHUS LU(POBBIX UHCTPYMEHTOB.

[{udpoBas KOMIIETEHTHOCTh paCCMaTPUBAETCS B COBPEMEHHOM Hay4HO! TUTepaType Kak 6a30BbIi
3JIEMEHT TPOQPECCHOHATHHON TOTOBHOCTH TeENarora B YCJIOBHAX LU(POBU3ALMH 00pa30BaHUS.
Cornacno  wmogemun  DigCompEdu, ona BkiIlOWaeT 1IecTh  KJIIOYEBBIX  HAIPaBJICHUM:
npodeccuoHalbHasi BOBJICYCHHOCTb, YIpaBIeHHWE IM(POBBIMH pecypcaMu, IeJarorudeckas
JesTeNbHOCTh, MHOJAEP)KKA W BOBJICYEHHOCTh Yy4YallluXcsd, a TaKkKe pa3BUTHE HUX LUPPOBOH
rpaMoTHOCTH. COBpEMEHHBIE HCCIEI0BAaHUS IMOJYEPKUBAIOT KIIOYEBYIO POJb  LHUQPPOBOI
KOMIIETEHTHOCTH I€JaroroB B yCJIOBHSIX LU poBu3anuu oopazoBanus. [1o MHeHHIO HccnenoBaTenen
I'punieruyk O.0., Iantok [.B., KpaBuuna O.€., Mamuupka L.[]., OBuapyk O.B., Copoko H.B.
¢ poBasi KOMIIETEHTHOCTh OXBAaThIBA€T TAKUE ACHEKThI, KaK YIpaBieHne HU(PPOBBIMU pecypcami,
OpraHM3alnys OHJIAMH-KOMMYHMKAIlMM M HCIIOJIb30BAaHME COBPEMEHHBIX 00pa30BaTENbHbIX
TEXHOJIOTUH I TOCTHXKEHUS TuAakTHUecKux 1eneid. boponenko u ®degorona (2021) orMevaroT, 4To
uudpoBasi KOMIIETEHTHOCTb Tiejiarora siBseTcsl pe3yiabTatoM sBosonuu MKT-komnereHTHOCTH M
BKJIIOYAE€T HAaBBIKM yIpaBlieHUs] LHUQPOBBIMM HHCTPYMEHTaMHM, aHalu3a IHUQPPOBBIX CJIEIO0B
VUAIIUXCSl U OpPTaHU3aIllMH MPOEKTHOU JEATENBHOCTH. DTH aCIEKTHl CIIOCOOCTBYIOT aJarTaIliu
nearoros K uQpoBoii 00pa3oBaTeNbHON Cpe/ie U MOBBIICHUIO KadecTBa 00ydeHus [7-8].

lexepoexoBa II.T., Kamanosa I'.b., baksiToexoBa X.b. akueHTHpylOT BHUMaHUE Ha
MCMOJIb30BAHUU TEXHOJOIMH BHM3yaln3aluu Kak 3((eKTHBHOro cpeincTBa pa3BUTUS LUPPOBOH
KOMIeTeHTHOCTH. OHM YTBEp)KJal0T, YTO TaKHE€ TEXHOJIOTMU HE TOJIBKO YIIYYIIAIOT YCBOCHHE
y4eOHOro MaTepuajia, HO M CHOCOOCTBYIOT II€PCOHAIM3ALUU 00pa3oBaTeIbHOIO Ipolecca,
MOTHBHPYS YYalIUXcs K 00Jiee aKTHBHOMY y4acThio B 00yueHuu [9-10].

Takum  oOpa3zom, 1u¢ppoBasi KOMIETEHTHOCTb CTAHOBHUTCS HEOTHEMJIEMOH  YacThIO
npodecCHOHATBbHON JesTeNbHOCTH Tenarora. EE pasButue dYepe3 o0OyueHHE TEXHOJOTHSIM
BU3yaJlM3allud U JpYyrMe WHHOBAIMOHHBIE IOAXOJbl OOecreyrMBaeT T'OTOBHOCTb Yy4yHTENIeH K
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BBINOJIHEHUIO 337124 U(poBOro odumiectBa W (HOPMHUPOBAHUIO KauyeCTBEHHOW 00pa3oBaTeNbHON
cpenbl. CormacHo wuccnenoBanuto ['omoBumHa M.A., mpodeccruoHalbHass TOTOBHOCTh OYymYIIUX
yuuTeneil ABIseTcs pe3yabTaToM HE TOJNBKO NMPO(EeCcCHOHAIBHOTO O0YYEHHUs, HO M BHYTPEHHEH
MOTHBAIIMM K MEJaroruyeckoil MesTeNIbHOCTH. ABTOpPbI OTMEYalOT, YTO BBICOKMH YPOBEHBb
TOTOBHOCTU JIEMOHCTPUPYIOT JHIIb 24,6% BBITYCKHHUKOB, YTO YKa3bIBaeT Ha HEOOXOAMMOCTH
COBEpIICHCTBOBaHUS 00pa30BaTeNIbHBIX IPOrPaMM B MEAATOTHYECKUX BY3aX.

[IpodeccronanbHasl TOTOBHOCTh YYHTEIS OINpPEENseTcsl Kak WHTETPaTUBHOE KayecTBO,
BKJIIOYAIOIIEe 3HAHUE, YMEHUS, TNYHOCTHBIE Ka4eCTBA U MOTUBAIUIO, HEOOXOAUMBIE JJIsl YCIICITHON
MeJarornyeckou AesTeIbHOCTH. DTO MOHATHE OXBAaThIBAET HECKOJIBKO KIIFOUEBBIX ACIIEKTOB.

— MomueayuonHo-yeHHOCmHubIlL KOMNOHeHm: WHTEepec K mpodeccuu, MPUHITHE IIEHHOCTEH
MeJarornyeckou NesTeIbHOCTH, CTpeMIIEHUE K PO EeCCHOHaIbHOMY POCTY.

— Kocnumuenwiii komnonenm: 3HaHMS B OOJACTU MENArOrMKH, IICUXOJOTMU W IPEIMETHOU
o0nacTu.

—Jluynocmuwiti  komnonenm: TpodecCHoHANbHAS HISHTUYHOCTh, YCTOWYMBOCTH K CTpeccy,
OpPraHU30BAHHOCTH M SMIIATHSI.

- /lessmenvHocmHbI KOMNOHEHM: IPAKTUYECKHE HAaBBIKU paOOThI, IPUMEHEHHE MHHOBALIMOHHbIX
TEXHOJIOTHH M PEIICHHE TeJarornyeckux 3amad [11].

Ocoboe BHUMaHME yneiseTcs HeoOXOAMMOCTH (HOPMHUPOBAHMS KOMIIETEHIMH B o00jacTu
WCIOJIb30BAaHUs TEXHOJOTHM BH3yalu3allid, KOTOPbIE aKTUBU3HPYIOT KOTHUTHUBHBIE IPOILIECCHI
YUYAIIMXCSl M TOBBIMIAIOT JOCTYMHOCTh YydeOHoro martepuana Semenog O., Yurchenko A.,
Udovychenko O., Kharchenko 1., Kharchenko S.. WccnemoBarenn orMeuaror, YTO
npodeccuoHambHasi TOTOBHOCTh BKIJIIOYA€T OCO3HAHME 3HAYMMOCTH BU3yalU3allu, 3HaHUE €€
TEOPETUYECKNX OCHOB, YMEHHE pa3pabaThiBaTh BU3YalbHbIE MOJENH U PeIIEKCHIO0 Pe3yIbTaTOB
nestenpHocTH Jloukun C.A., Muuypuna E.C.. Onnako, cornacHo naHHbIM ['onoBumHa M.A., u
COABTOPOB, YPOBEHb MOJATOTOBKH BBITYCKHUKOB IE€JAarOrMuecKUX BY30B B 3TOH o0nactu octaéres
HEIOCTaTOYHBIM, YTO MOMYEPKUBACT HEOOXOAMMOCTh COBEPIICHCTBOBAHUS 0O0pa30BaTEIbHBIX
pOrpaMM U BHEJPEHHS TPaKTHKO-OPUEHTHPOBAHHBIX 0AX0/10B [12-15].

VY4auThIBast BAXXHOCTH MCIIOJIB30BaHMS TEXHOJIOTUI BU3YyallM3allii B 00pa30BaTEIbHON MPAKTHKE,
BO3HHUKAET HEOOXOAMMOCTh YTOYHEHHS IMOHSATHS TOTOBHOCTU YYMTENS HMHPOPMATHKH K UX
MPUMEHEHHIO. DTO IMO3BOJIUT IIy0Ke MOHATH CTPYKTYPY JAHHOT'O SIBIICHHSI ¥ OTIPEICIINTD KITIOUEBbIE
KOMITOHEHTHI, obecrieunBatoniye 3(h(GeKTUBHOCTh HCHOIB30BAHUSI BU3YAJIbHBIX WHCTPYMEHTOB B
o0y4yeHuu. ['0TOBHOCTB yuHTess] HHPOPMATHKHU K UCTIOIH30BAHUIO TEXHOJIOTHI BH3YyaIN3aluN —3TO
JUHAMHYECKOE COCTOSIHHE MPOPECCHOHANbHON  KOMIIETEHIIMH, BKIIIOYAIOIIEE OCO3HAHHE
3HaYMMOCTH BU3YaJIU3aI[H, 3HAHUS TEOPETHUECKUX OCHOB €€ IPUMEHEHHUsI, YMEHHE pa3padbaThiBaTh
U alaliTUpPOBaTh BU3yallbHbIE MOJETN 3HAHHWMA C Y4eTOM IEJarormyeckux 3ajady U MOTpeOHOCTEH
y4almxcsl, a TaKXkKe CocoOHOCTb K peIeKCUBHOM EATENbHOCTH, HAIIPaBIEHHON Ha caMOpa3BUTHE
U ToBblIeHHE OS()PEKTUBHOCTH HCIONB30BaHUS BU3YyaJbHBIX TexHomoruid. Paspabotka
JMarHOCTHMYECKUX MOJIEJIEH, HallpaBJIC€HHBIX HA OLEHKY F'OTOBHOCTH MEIaroroB K HCIOJIb30BAHUIO
TEXHOJIOTUN BHM3yalH3allid, SBISETCS BAaXKHBIM HANpaBJIEHUEM HCCIeOBaHUN B  cdepe
mudpoBuzauu  oopa3zoBaHus. [logOOHBIE MOAENTM HCIOJIB3YIOT KPUTEPUANBHBIA IMOJIXO,
BKJIIOUAIONIUI JIeTaIbHOE OMHUCaHHWe I[I0KaszaTenei, WX CTPYKTYpUPOBAHHE U BHU3YaJIU3aLUIO
pe3yapTaToB. PaccMOTpUM HEKOTOpBIE MOIXOABI K MOCTPOCHUIO M MPHUMEHEHHIO KPUTCPHATHHBIX
MOJIEIIEN.

1. I[Toox00b1 Kk KpumepuarbHOMy OYeHUBaHuI 8 YUPpPosvix oopazosamenvivix cpedax (Ilak H.N.,
Hopomrenko E.I'., Crenanosa T.A., CeipoMsaTHHKOB A.A.) [16], B 3TOM HccIe10BaHNY MTPECTABICHA
MIPOEKTUBHAS KPUTEPUATbHAS MOJIENIb OIICHKH LU(POBOM 00pa30BaTeIbHOMN CpeIbl, KOTOpask MOXKET
OBITH aJaNTUPOBAHA /IS OLIEHKH TOTOBHOCTH I€aroroB K MPUMEHEHUIO TEXHOIOTHi BU3YaJIU3alUH.
OCHOBHBIE XapaKTEPUCTUKHU MOJIEIIH:

— WCIMOJIb30BAaHUE naApamempos camooyenKu TeJaroroB U dKCnepmHou oyeHku il CO3TaHMs
KOMILJIEKCHOW CHCTEMBI MOHUTOPHHTA,;
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— TpPUMEHEHHE KPHUTEPHAIbHBIX pYOpPUK, COJACpXKAIIUX OMHMCAHUS 3a7ady M  OXHJIAEMbIX
pEe3yNbTaTOB, YTO TO3BOJSET YYUTEIIO OLEHUBATh COOCTBEHHbIE JOCTHXKEHUS M BBISBIISTH
HaIpaBJICHUS JJIS pa3BUTHS;

Mopenb BKIIIOYAeT TPU YPOBHS OLEHKU: HU3KUM, CPEAHUN U BBICOKHI, YTO MAET BO3MOMXHOCTH
PaHKUPOBATh MEAAroroB M OMPEAEIATh IPYMIIb Ui AajJbHEHero o0yueHus. ABTOPBI OTMEUaroT,
YTO HCIONb30BaHHE IUGPOBBIX HHCTPYMEHTOB, TakuMX Kak <« IHaekc. Dopmbl», MO3BOJISET
OIIEpPaTUBHO COOMPATh JAHHBIC U BU3YAJIH3UPOBATH PE3YAbTAThI B BUJIE KJIACTEPHBIX JHArPaMM, YTO
o0JieryaeT ux UHTEPIPETAIMIO U UCTIOIb30BAaHUE B YIIPABICHYECKUX PEIICHUSX.

2. Mooenv «npospaunsiti Awuxy Ol GU3VAIUZAYUU MOHUMOPUHEA 00pA308amenbHOU cpedbl
(IMax H.U., CrenanoBa T.A., CeipomsitaukoB A.A., Kyynap /1.0.) [17]. Mogenp «mnpo3pauHblit
AIIUK» paccMaTpuUBaeT AMArHOCTUKY uepe3 oO0BbeKTHO-cTpyKTypHble KapThl (OCK), koTopsie
BU3YQJIM3UPYIOT B3aUMOCBSI3M MEXKAY KOMIIOHEHTaMU 00pa30BaTEeIbHON CPE/Ibl U UX KaueCTBEHHBIC
MoKazareiau. B KOHTEKCTe NHWarHOCTUKM TOTOBHOCTH YUYMTENEH K HMCHOJIb30BAHUIO TEXHOJIOTHM
BU3YaJIM3aIlUH KJIIIOUYEBBIMHU aCIIEKTaMH SBIISIOTCS:

— MOnoNo2UYecKas UHMepaKmueHoCmy, KOTOpas TMO3BOJISIET IIefaroraM aHaJlu3upoBaTh
COCTOSIHUE CBOEH FOTOBHOCTH B JMHAMUKE.

— UCNONIb308AHUE MENIo8bIX Kapm Ui BU3YyalW3alldid YPOBHS DPa3BUTHS KOMIIETEHIUH, YTO
MO3BOJISICT YBHUJIETH C1a0ble ¥ CUIIBHBIE CTOPOHBI.

— OCK cTpyKTYypHpYIOT JaHHBIC CBEPXY BHU3, HAUMHAsK C 00IeH KapTHHBI (OCHOBHBIC (DYHKITHH)
Y 3aKaHYHBAsI JICTATM3UPOBAHHBIMUA KPUTEPUSIMHU (CHOCOOHOCTH M HABBIKH).

[Tono6Hast Mosienb MO3BOJIIET MHTETPUPOBATH OLIEHKY KaK 3HaHHI, TaK U HABBIKOB I1€JJaroros, a
TaKXe BBISBIIATH MPOOEIBI B UX MOATOTOBKE.

3. Bonpocno-kpumepuanvhas moodenv Ouacnocmuku [18]. DTtoT momxox Oasupyercs Ha
MCTIOJIB30BAaHUU METOJa MUPAaMUABI BOIPOocoB b. MUHTO, KOTOPBIN CTPYKTYPHUPYET TUATHOCTUKY B
BUJE JiepeBa BOIPOCOB, HAMpPABIECHHBIX Ha IOCJIEI0BAaTEIbHOE YTOYHEHHE KOMIIOHEHTOB
rotoBHocTH [19].

OcHOBHBIE OCOOEHHOCTH:

— KpumepuanvHas Cmpykmypa: KaxIblii ypOBEHb JiepeBa BOIIPOCOB OTBEYAET 3a ONpEACIEHHbIC
ACTIeKThI, TAKME KaK MOTHBAI[US, KOTHUTHUBHBIE U ONepaIlOHaTbHbIE CTIOCOOHOCTH.

—UCNONb306AHUe OeCKPUNMOPOE. ONHCHIBAIOTCS YPOBHH TOTOBHOCTH YYHTENS C YKa3aHHUEM
KOHKPETHBIX I11aroB JUIsl JOCTHKEHHS BBICOKOTO pe3ynbTara.

OO11re YepThl BCEX paCCMOTPEHHBIX Moerei [16-18]:

1. KpumepuanvHulii no0xo0: Kaxxaas MOJI€TTb OCHOBBIBAETCS Ha JETAIM3UPOBAHHBIX KPUTEPHSIX U
JIECKPUTITOPAX, KOTOPBIE TMO3BOJISIIOT OOBEKTUBHO OIICHUBATH TOTOBHOCTH TI€JJarOTOB.

2. Buzyanusayus 0anHblX: UCTIONB30BaHUE TEIIJIOBBIX KapT, KJIACTEPHBIX MOJENel U rpaduecKux
MPEJCTaBICHUN MOBBIAET JOCTYITHOCTh PE3YJIbTaTOB AUATHOCTHKH.

3. Unmezepayusa yugposvix mexuonoz2uil: TpUMEHEHUE OOJIAYHBIX CEPBUCOB U HHCTPYMEHTOB
aBromaru3anuu (Harmpumep, «SHmexc. DopMbl») lenaeT JAUATHOCTHKY OoJiee ONEepaTHBHOW H
TOYHOM.

Oco0eHHoCcTH NOIXO10B!

- Mopnenb «Ipo3payHblii SIIKUK» aKIEHTHUPYeT BHUMAHHME HA BHU3yalU3allMd JAaHHBIX 4Yepes
00BEKTHO-CTPYKTYPHBIE KapThl, 4TO YIOOHO IS aHATN3a.

— BomnpocHo-kpuTepuaibHas MOZENb AeNaeT yInop Ha CTPYKTypHUpOBAaHME 3a]ad U TMOKOCTH B
aJlanTaluy KPUTEPHEB.

[IpoekTuBHasi KpuTepuanbHas MOJEIb MpeiaraeT COYeTaHHE CaMOOLEHKH | BHEIIHEU
AKCHEPTHU3bI, YTO MOBBIIIAET JOCTOBEPHOCTh MaHHBIX. PacCMOTpEHHBIE MOIXOABI AEMOHCTPHPYIOT
BO3MOYKHOCTH MX NPUMEHEHHUS K OIEHKE MOTOBHOCTH IEAAaroroB K HCIOJb30BAHUIO TEXHOJIOTMH
Busyanmm3aui. OHU OOBEAMHSAIOT TaKUEe BAXKHBIC ACMEKThl, KaK HCIOJIb30BaHUE IH(PPOBHIX
MHCTPYMEHTOB, BU3yalu3alMs JaHHBIX W CTPYKTYpUPOBAHHME TOKazaTened. OTH MOAXOJIbI
CIIOCOOCTBYIOT OOBEKTHBHON OIICHKE MPO(PECCHOHATHHBIX HABBIKOB IMEIAaroroB M MPEAOCTABISIOT
OCHOBY JJIsl pa3pabOTKU MPOrpaMM UX JadbHEeHIIero ooyuyeHus: u npopecCHOHaIbHOIO Pa3BUTHSI.
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Pe3yabTaThl HCcIe10BaHUS

JIJIs yCIENIHOTO MPUMEHEHHS TEXHOJIOTHI BU3YyaIH3alliK B 00pa30BaTeIbHON MPAKTUKE YIUTEITIO
HCO6XOI[I/IMO O6J'Ia,Z[aTb OHpGI[eJIeHHBIM ypOBHeM T'OTOBHOCTH, KOTOpBIﬁ BKJIIFOYACT HpeI[MeTHBIe
3HAHHS, METOJIMYECKHEC YMEHHS W YIPABJICHYCCKHE HABBIKH. YPOBEHb TOTOBHOCTH MOXET
BapbUPOBATHCS OT HAYAIBHOTO (HU3KOTO), TJIC 3HAHUS M HABBIKU TOJIbKO HAYMHAIOT ()OPMUPOBATHCS,
JI0 BBICOKOTO, IPH KOTOPOM YUYHUTENIh CHCTEMAaTHYECKH M 3(PPEKTUBHO MCIIOIB3YET BHU3YaTU3ALIUIO
JUTSL TOCTHKEHUST 00pa30BaTeIbHBIX IEIeH.

OrneHka ypoBHSI TOTOBHOCTH OCYIIIECTBIISIETCSI HA OCHOBE KOMIUIEKCHOTO aHaln3a KOMIETCHIIUN
negarora. [Ipy 5TOM yYHTBIBAIOTCS HE TOJBKO TCOPETHYCCKUE 3HAHMS, HO U MPAKTUYCCKUE YMCHHS
WHTETPUPOBATh BU3yAIM3alUI0 B Yy4eOHBI TMpolecc, a TakKe CIOCOOHOCTh YIPABIATH
o0pa3oBaTeNbHON JIEATEIBbHOCTRI0O ¢ e€ wucrnojgb3oBaHMeM. B Ttabmume 1 mpeacraBieHa
KJIAaCCU(UKALIMS YPOBHEH TOTOBHOCTH C UX XapaKTEPUCTHKAMHU.

Ta6ﬂuua 1. YP06HM 20MOBHOCU Neda202a K UCHOAb308AHUI0 MEXHOIO2Ul suzyaiusayuu

Vmosaes Onucanue
20MOBHOCIU
Husxuil yposens - Ozpanuyennvie 3HAHUSL U HABLIKU 8 001ACTNU NPEOMEMHO020 KOMNOHEHMA.
- Ucnonvzosanue suzyanusayuu HOCUM CROHIMAHHBII U HECUCMEMAMUYECKUlL
xapaxmep.
- Omcymemeue Memoouseck020 U YAPasieH4ecko20 no0xXo008 K GU3YAIU3aYUU.
Cpeonuii yposenv | - bazogvle 3HaHUA 0 MEXHOLO2UAX BU3YATUAYUL U UX BOZMONCHOCISIX 6

npeomemuou obracmu.

- [Ipumenenue gusyanuzayuu 6 pamkax omoenbHulX YpoKos, be3 Memoouieckou
cucmemMamu3ayuu.

- Cnabbwiil ynpagneHyecKuti KOMNOHEHM, 3ampyOHAIOWUL OP2AHUZAYUIO YYEOHOU
OesamenbHOCmuU ¢ 8usyanusayuel.

Buvicokuii yposenv | - Venybaennvie snanus 0 603MOANCHOCMAX MEXHONO02ULL BU3YATUZAYUU 6
npeomemuou obracmu.

- Paspabomka u ycneuwinoe npumererue Memooux, OCHOBAHHbIX HA
BU3YANUZAYUU.

- Dghpexmusnoe ynpasnenue yuebnvim npoyeccom ¢ UCNOnb308aAHUEM
BU3YATILHBIX MEXHON02UL 0151 OOCMUNCEHU 00PA308aMENbHBIX Yelell.

OneHka ypoBHS TOTOBHOCTH YyuHTeNnell WH(GOPMATUKM K HCIOJIB30BAHUIO TEXHOJOTUMN
BHU3YyaJHM3alliy MpEANoyaraeT pa3padOTKy CHUCTEMbl KPUTEPUEB, OXBATHIBAIOLIUX KOTHUTHBHEIE,
oTeparoHaIbHbIe U peICKCUBHO-OPTraHU3aMOHHBIE ACTIEKTHI TPO(ECCUOHATBEHOM e TSIIEHOCTH.
Jlis u3MepeHus YpPOBHSI MOJATOTOBKU OyAyIIMX YYWUTENed MPUMEHSIOTCS METOIbl TECTUPOBAHUS
TEOPETUYCCKUX 3HAHWUW, aHamu3a NOPTHOIMO IEeJArOrHYeCKUX MAaTepHalioB, HAONIOACHHS 3a
MPAKTUYECKUM HCIOJIb30BaHUEM BU3YyalH3allid B Y4eOHOM Ipoliecce, a TaKKe aHKETUPOBAHHUE U
coop oOpaTHOW CBsI3W OT ydamuxcs. KOMIUIEKCHBIM TOAXO0M K JHArHOCTHKE IO3BOJISIET
KJaccu(UIUPOBaTh YPOBEHb TOTOBHOCTH TIEIAroroB (HWU3KHW, CPEIHHU, BBICOKHI), 4TO CO37aéT
OCHOBY I IICJICHAIIPABJIICHHOTO MPO(ECCHOHAIBHOTO pOCTa M TMOBBIMICHUS d()PeKTHBHOCTH
00pa30BaTeNnbHOM IeATENbHOCTH. J[uarnocTruueckas Mo/ieJIb TOTOBHOCTH yuHuTeNel nHPOPMATHKU K
WCIIOJIb30BAHUIO TEXHOJIOTHI BU3YaIM3AIMK BKIIFOUAET TPH KIFOUEBBIX KOMIIOHEHTA: IMPEAMETHBIH,
METOAMYECKHUH, 1 ynpaBieHdeckuit (Puc.l) DTH KOMIOHEHTHI B3aUMOJICHCTBYIOT APYT C APYTOM,
00pa3yst KOMILUIEKCHBIH MPOIIeCC MOATOTOBKH YUUTEIIS K HCITOJIb30BAHHUIO TEXHOJIOTUN BU3YaTU3aIAN
B 00y4EHUHU.

JUIs  Kaxaoro W3 TpeX KIIOYEBBIX KOMIIOHEHTOB — MPEAMETHOTO, METOJUYECKOro |
YIPaBICHUYECKOTO — MPUMEHSIOTCS ONPEJCICHHbIE KPUTEPUM, MOKA3aTeld M METOJbl OIICHKH,
MOJIKPETIJICHHBIE TIPAKTHYSCKUMHU TTPUMEpPaMHU.
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_Bnaz[eHHe HHCTPYMCHTAMU BU3YyaAJIU3alliH,
PCIICBAHTHBIMU MTPEAMETY.

1. ITpenmeTHBII
— —YMenue co3maBaTh BU3yalbHBIE MAaTePHAIBL.

KOMIIOHEHT
|_|Oco3nanue ponu Busyanu3aluy B yIydIIeHUU
y4eOHBIX Pe3yJIbTaTOB.
—I/IHTeraI_[I/Iﬂ BU3YyaJIM3allMHU B IJIAHBI YPOKOB.
Jnarnoctuyeckas MOJIEb
TOTOBHOCTH Y4HUTEJEH
MH(OPMATHKH K 2. Meroaudeckuii| | [Pa3paboTka MHTEpaKTHBHBIX 3a1aHUil 1
HCIOJIb30BaHUIO KOMIIOHEHT OLICHOYHBIX MaTEePHAJIOB.
TEXHOJIOTUH
BH W3aluu
Syaimsan |_[Mcnonp30BaHuE METOIOB BU3YaJIbHOI'O O0yUCHUS
U1 pa3JIMYHBIX KATErOpUil Y4EHUKOB.

_[[ImanupoBaHKeE 3TANOB yPOKa C UCIOIb30BAHUEM
BHU3yaJU3alu.

| |3. YnpasneHueckuii| | [YipasieHue B3aUMOACHCTBHEM yUCHUKOB C
KOMIIOHEHT BHU3YyaJIbHBIMU MaTepHaIaMH.

| |Onenka a¢ppexTuBHOCTH MPUMEHEHNUS
BU3yAJIN3alNH.

PuCyHOK 1. Komnonenmuol mooenu comogHocmu ytmmeﬂeﬁ qubopmamuKu K UCNONb308AHUIO MEXHOJIO2ULL
susyaiuzayuu

- Ilpeomemmnviii komnonenm. llpeaAMETHBIH KOMIOHEHT BKIIOYAET 3HAHWE YUYUTEIEM CBOCH
IPEIMETHOM 00JacTH U CIOCOOHOCTh NPHUMEHATh BU3YATU3ALMIO ISl OOBSACHEHMS CIOXHBIX
KOHIIETIIIMI. YYHUTeNs C BBICOKUM YPOBHEM IMPEIMETHOH TOTOBHOCTH MOTYT 3(PQPEKTHBHO
aZlanTHUPOBAaTh BHU3YaJlbHbIE TEXHOJIOTMU JJIsi YIYYIIEHHs TOHUMAaHUs Y4YEHHKaMH Y4eOHOro
MaTepuaga. ITO MOXET BKIIOYaTh CO3JaHHE HarJIAJHBIX CXEM, rpa)uKoB U JAUArpamm, KOTOpbIE
MOMOTAIOT YYEHUKAaM JIy4Ille YCBOUTh MaTepHall.

Kpumepuu oyenxu

- 3HaHHME TEOPETUYECKUX OCHOB BU3YaJIU3aI1H.

- 3HaHMe UHCTPYMEHTOB U TEXHOJIOIUH BU3yaIU3alHH.

Memoowr oyenku u npumepoi

1. Tecmuposanue. Yuurenb NpoXOIUT TECT, B KOTOPOM IPOBEPSIETCs 3HAHUE MOHATUM, TUIIOB
BU3yalIM3aluil (muarpammbl, cxembl, uHMorpaduka), u momymspaoro I10 (mampumep, Canva,
MindMeister, GeoGebra). IIpumep 3a0anus: "BridepuTe MOIXOISMIIUN HHCTPYMEHT JUISI CO3aHUS
MHTEPaKTUBHOIN MeHTaibHOU KapThl: a) Canva, 6) Excel, 8) MindMeister."”

2. Aukemuposanue. YUUTEIIO 3aJal0TCSI BOIIPOCHl O TOM, KaKu€ MHCTPYMEHTBI OH HUCIOJb3YET
i 3HaeT. [Ipumep eonpoca: "Kakue muatdopmbl Bbl IPAMEHSETE U CO3TaHUS BU3YaTH3aIHii?
OneHuTte cBO ypoBEHb BIaJeHHs (Ha4albHBIN/CpeaHII/BHICOKHA)."

3. Ilpaxmuueckoe 3adanue. Ilegarory npeyiaratloT BbIOpaTh BH3yalH3allMOHHBIE HHCTPYMEHTHI
JUIL ONpeNesIEHHON TeMbl ypoka. [lpumep 3adanus: "llpennoxute MOAXOASIINE BHU3yallbHbIE
AJIEMEHTHI [T ypOKa MaTEMaTUKU O reoMeTpruIecKkux urypax.”

- Memoouueckuu komnonenm. MeTOAMUECKUI KOMIIOHEHT 3aKJIOYAeTCS B YMEHUHU YUUTEJs
pa3pabarbiBaTh METOJUKM W MOAXOAbI K OOYYEHHIO C HCIIOJIb30BaHHUEM BH3yalIH3alHUA. IJTO
BKJIIOYAE€T MHTETPALMI0 BHU3YalbHBIX CPEJICTB B Y4EOHBIH Mpolecc, CO3AaHUE WHTEPaAKTHUBHBIX
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3aJJaHU M aJanTaluio y4eOHbIX MaTepUalIoB Ui WCIOJIb30BaHMSA BH3yaIM3allMU. YUUTENs C
BBICOKUM YPOBHEM METOJMYECKOW MOATOTOBKM MOT'YT CHUCTEMATHUECKH HPHUMEHSTh TEXHOJIOIMH
BU3YaJIM3alluH [T OBBIIEHUS 3()(PEKTUBHOCTH YPOKOB.

Kpumepuu oyenxu

- YMeHue pa3pabarbIiBaTh MaTepHaIIbl C BU3yaJIbHBIMH 3JI€MEHTAMH.

- IlpumeHeHue TeXHONIOTUI BU3yaIu3ally B Ipolecce 00y4deHus.

Memoovl oyenxu u npumepbvi

1. Ananuz yuebnvix mamepuanog. IIpoBepsIOTCS CO3JAHHBIE YYWTENIEM IUJIaHBI YPOKOB,
Ipe3eHTanuy, padoune IUcThl, HHGorpaduku. [lpumep: YUuTenb NpeJoCTaBlIseT IPE3EHTALHIO 110
nH(pOpMAaTHKE, TJe UCIOIb3YIOTCS HHTEPAKTHBHBIE CXEMBbI IUKJIA.

2. Habniooenue na ypokax. AHanusupyercs, Kak Y4YMTENIb MCIOJb3YEeT BH3yalM3allUI0 Ha
MPaKTUKEe, HAIPUMEp, IEMOHCTPAIM aHUMAIMK (PU3UYECKHUX MPOIIECCOB HA MHTEPAKTUBHOM JIOCKeE.
IIpumep: Yuurenb 00BbsICHIET KPyrOBOPOT BOJIbI, HCII0JIb3Ys] aHUMALIMOHHBIM POJIMK U IpaMuecKyto
cXemy.

3. Ilpoexmnoe 3a0anue. Yuutenb pazpadbarbiBaeT y4eOHbII IPOEKT C aKTUBHBIM UCIIOJI30BAHUEM
BU3yanusauuu. [lpumep saodanus: "Co3pnaiiTe cepui0 MHTEPAKTUBHBIX KapTOUEK IJIsl W3Y4EHHUS
ITOPUTMOB COPTUPOBKH C UCIOJIb30BaHueM LearningApps."

- Vnpaenenueckuii komnonenm. YTIpPaBIE€HYECKHII KOMIIOHEHT XapaKTEpHU3yeT CIHOCOOHOCTh
yuuTeNns IUIAHUPOBaTh, OPraHU30BBIBATH M YIPaBIATh 0O0pa30oBaTEeNbHBIM IPOLECCOM C
PUMEHEHHEM TEXHOJIOTHHA BU3yalU3allK. YUuTels, 00Jalalonife pa3BUTHIME YIIPaBICHYECKUMU
HaBbIKAMHU, MOTYT 3((eKTUBHO HCIOJIb30BATh BU3yaIM3allMOHHbIE TEXHOJIOTUU HA Pa3HbIX 3Tarax
ypoKa — OT BBEJCHHA M OOBSICHEHHs HOBOTO MarepHaja 0 3aKpeIUIeHHs M OLEHKH 3HaHUH
y4aIuxcsl.

Kpumepuu oyenxu

- IInaHupoBaHHe ypOKOB C BU3yaTH3alHEH.
- Opranuzanust paboThl YIEHUKOB ¢ BU3YaJIbHBIMU HHCTPYMEHTAMH.

Memoovl oyenku u npumepbi:

1. Ananuz nnanog yporos. IlpoBepsroTcs yueOHbIE TUTaHBI HA HAIWYHE 3TAIOB, TJIE UCIOIB3YETCs
Buszyanuzauus. [lpumep: B 1ulaHe ypoka IO HCTOPUM YUYUTENb YKa3blBaeT MCIOJIb30BaHHE
BPEMEHHBIX JIEHT JUIsI M3YYEHHUs KIIOYEBBIX COOBITUH «VICTOpHUS pa3BUTHS BBIYMCIUTEIBHBIX
TEeXHUKW».

2. Ilpoexmnas Oesmenvhocms yuawjuxcs. OUEHUBACTCS, KaK YUUTENb PYKOBOIUT CO3JaHHEM
BU3YaJIbHBIX MaTepUAJIOB yYeHUKaMH. [Ipumep. YUEHUKU MOJ PYKOBOACTBOM I€Jarora CO3Jar0T
uHporpadpuky no nHpopMaTHKe.

3. Obpamnas ceaze om yuenurkos. IIpOBOAUTCS OMPOC, HACKOJIBKO BM3YyaslM3allUsi IOMOIaeT
yUeHHKaM JIy4llle TOHUMaTh MaTepuail. [lpumep gonpoca ons yuenuxos: "Ha ckonpko 6amnos u3 10
BbI OLIEHUBAETE MOJIE3HOCTh I'PaUKOB U CXEM Ha ypokax?"

Knaccudukanuss ypoBHEW TOTOBHOCTH TIO3BOJISIET BBISIBUTH pa3iHuusi B KOMITETCHIIUSX
[I€/1aroroB, KOTOPbIE MPOSBISIFOTCA B UX CIIOCOOHOCTU MHTErPUPOBATh TEXHOJIOTUU BU3yalU3allluy B
oOpa3zoBaTenbHBId Tpomecc. /[l Oornee AeTanbHOrO aHaimm3a MpeIaracTcs pPaccMOTPETh
TPEXKOMIIOHEHTHYIO MaTpHUIly, KOTOpasi 0TOOpa)kaeT B3aMMOCBSI3b YPOBHS F'OTOBHOCTH I1€JJarOroB C
€ro KJIFOYEBBIMU KOMITOHEHTAMH: TTPEIMETHBIM, METOINYECKUM U YIPABICHUECKUM.

B Tabnuue 2 mpexacraBieHbl KpUTepUabHBIE MOKA3aTe€IM KOMIIOHEHT FOTOBHOCTH YYHTENS K
WCTIOJB30BAHUIO TEXHOJIOTUH BH3YyaIM3alliH, OTPAXKAIOMIME OCOOCHHOCTH KaXXJIOTO YPOBHS
TOTOBHOCTH B pa3pe3e KIYEBbIX KOMIIOHEHTOB. [locie aHamm3a CTPYKTyphbl TaOMUIBI 2 Ba)KHO
OTMETHTb, YTO Ha OCHOBE IAHHOM MOJENM MOXXHO COPMHPOBATH 0Ojee IeTATM3UPOBAHHYIO
CHCTEMY OLIEHKH, MIO3BOJIIONIYIO YUeCTh HHIUBHIya IbHbIE OCOOCHHOCTH KaX/JI0ro Meaarora.
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Ta@mua 2. YPOGHeGble nokaszameiu KOMNOHERN 2OmMOSHOCMU Y4umelisi unqbopmamwcu

Komnonenm zomosnocmu Yposnu comosnocmu
yuumenst UHGHOpMamuKu Husxuil yposens CpedHuii ypogens Buvicokuii yposens
Ilpeomemmnuiii Heoocmamox Yacmuunoe Cucmemamuueckoe
KOMNOHEHMm SHAHULL U HABLIKOG | UCNONIBL308AHUE npUMeHeHue 8U3yanu3ayuL sl
6 oonacmu BU3VANLHBIX CPEOCME 00BACHEHUS CTIOJNCHLIX MEM,
UCNONBL30BAHUSA 0713 0b6vsACHe s co30aHue coOCmeeHHbIX
8U3YATUIAYUU. OMOeNbHLIX MeM. BU3VANILHLIX MAMEPUALO8.
Memoouueckuil Omcymcmsue Hcnonvzosanue Kommnnexcrnoe ucnonvzosanue
KOMNOHeHm npuMeHeHus 8U3YAIUZAYUU HA suzyanuzayuy 8
suzyanu3ayuU 8 OMOENbHLIX DMANAX Memoouueckoli pabome,
Memoouueckoll ypoka. BKIIOYASL UHMEPAKTNUGHDLE
pabome. Mamepuanl.
Ynpasnenueckuii Omcymcmeaue Yemxoe, Ho Cucmemamuueckoe
KOMNOHEHMm NIAHUPOBAHUS anuzooudeckoe ynpasiexue y4eOHviM
UCNONBL30BAHUSA ynpasieHue npoyeccom | npoyeccom c unmezpayuen
BU3YATUAYULU. npUMeHeHUs. BU3VANILHBIX MEXHOA02UIL.
sU3yAIU3AYUL.

ByneM HUCIIOJIB30BATb TpéXKOMHOHeHTHYIO MaTpuny TOTOBHOCTH, KOTOpasad MNPEaAOCTaBIACT
BO3MOXHOCTb OIIMCAaHHA Pa3JIMYHBIX KOM6HHaHHﬁ ypOBHCfI npeaMEeTHOro, MCTOANYCCKOro M

yIpasjeH4yeckoro kommnoneHTon (Tabmuma 3).

Tabnuya 3. TpéxkomMnonenmuas Mampuya 20MOGHOCMY YUUMeENs UHMOPMAMUKU K UCHOLbIOBAHUIO
mexHnono2ul susyanuzayuu (27 cocmosiHuil)

Ilpeomemmnuii Memoouueckuii Vupasnenueckuii
Ne Onucanue cocmosuus
KOMNOHEHM KOMNOHEHM KOMNOHEHM

1 Husxuit Huskuu Husxui (Husxuu, Huskuu, Huskuit)

2 Huskuu Husxuit Cpeonuii (Huskuu, Huskuii, Cpeonuii)
3 Huskuii Huskuu Buicoxuii (Huskuu, Huskuii, Buicoxuil)
4 Huszxuil Cpeonuii Huszkuii (Husxuii, Cpeonuui, Huzkuii)
5 Huszxuil Cpeonuii Cpeonuii (Husxuil, Cpeonuui, Cpeonuii)
6 Huszxuil Cpeonuii Buicoxuii (Husxuii, Cpeonuil, Boicokuii)
7 Huskuii Buicoxuu Husxui (Huskuu, Boicokuii, Huszkuii)
8 Huskuu Buicoxuii Cpeonuii (Huskuii, Beicoxuti, Cpeonuii)
9 Huskuii Buicoxuu Buicoxuii (Husxuil, Bvicokuii, Bvicokuil)
10 Cpeonuii Husxuit Huskuu (Cpeonuii, Huskuti, Huskuil)
11 Cpeonuii Huszkuil Cpeonuii (Cpeonuut, Huzxuu, Cpeonuii)
12 Cpeonuii Husxuit Buicoxuu (Cpeonuii, Huskuii, Beicoxuii)
13 Cpeonuii Cpeonuii Huszxuil (Cpeonuii, Cpednuui, Huskuii)
14 Cpeonuii Cpeonuii Cpeonuii (Cpeonuii, Cpeonuii, Cpednuii)
15 Cpeonuil Cpeonuii Buicoxuii (Cpeonuii, Cpeonuii, Bvicokuii)
16 Cpeonuii Buicoxuii Husxuu (Cpeonuii, Boicoxutl, Husxuii)
17 Cpeonuii Buicoxuii Cpeonuil (Cpeonuit, Boicokuu, Cpeonuii)
18 Cpeonuii Buicoxuii Buicoxuii (Cpeonuii, Boicoxuil, Bvicokuil)
19 Buwicoxuii Huskuu Husxuii (Bvicokuu, Huzxuii, Huszkuii)
20 Buicoxuii Husxuu Cpeonuii (Bvicoxuii, Huskuti, Cpeonuil)
21 Buwicoxuii Huskuu Buicoxuii (Bwicoxuil, Husxuil, Bvicokuii)
22 Buicoxuil Cpeonuil Huskuil (Buvicoxuti, Cpeonuui, Huzkuii)
23 Buicokuii Cpeonuii Cpeonuii (Buicoxuui, Cpeonuii, Cpeonuii)
24 Buicoxuil Cpeonuii Buicoxuii (Bovicoxutt, Cpeonuil, Boicokuii)
25 Buwicoxuii Buicoxuu Huskuit (Bwicoxuil, Boicoxuu, Huskuii)
26 Buicoxuii Buicoxuii Cpeonuii (Bwicoxuil, Boicoxuii, Cpednuii)
27 Buicokuii Buicoxuti Buicokuui (Bvicokuui, Boicokuii, Bvicokuti)
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OTOT MHCTPYMEHT MO3BOJISIET HE TOJIBKO IMAarHOCTUPOBATH TEKYLINI ypOBEHb TOTOBHOCTH, HO U
MPEJIOKUTH MEPCOHANM3UPOBAHHBIE PEKOMEHAALNH [Tl AallbHEHIIEro MpoPecCuOHANbHOIO POCTa
yuutens. B tabnune 3 npencraBieHa AeTalu3upOBaHHAas CTPYKTYpa TOTOBHOCTH YUUTEINSA, KOTOpast
OTpakaeT COYETaHWE pA3JIMYHbIX KOMIIOHEHT €ro TOTOBHOCTHU B BHJE TPEXMEPHOIO
MH(POPMAIIMOHHOTO BEKTOpa. B /J1aHHOM KOHTEKCTE UMEEeM: HpeoOMemHblll KOMHOHEHM,
MemoouyecKuti KOMNOHeHm, ynpasieHueckuti Komnonenm. I1opsaKoBbie 3HaYCHHS STUX KOMIIOHEHT
onpeaenuM kak "Huszkuit", "Cpennnii” win "Beicoknii”.

Tabnuua umeer 27 CTPOK, Kaxk/1asi U3 KOTOPBIX MPEICTABIACT YHUKAIBHYIO0 KOMOMHAIIUIO YPOBHEH
TOTOBHOCTHU yuuTeliel NHOPMaTHKH.

WuTerpupoBanHasl OLEHKAa YpPOBHS TOTOBHOCTH YYHMTENs HMH(DOPMATHKH K HCIOIB30BAHUIO
TEXHOJIOTUI BU3yaJTU3allii OINpeAessieTcs Mo IIKale, KOTOPYI0 MOXHO MOCTPOUTH MO CYMMAapHBIM
BECOBBIM KOX(HUIMEHTaM, KOTOpbIe NPUCBOMM OYEBHIHBIM 00pa3oM: HU3KMUA =1, cpemaHuii=2,
Bbicokuid =3. Ilpu 3TOM, eciam cymMMapHBIi Bec HH()OPMAITMOHHOTO BEKTOpa COCTaBIIsET OT 3 110 5,
TO UTOTOBasl OLIEHKA YPOBHS TOTOBHOCTH SIBIISICTCSI HU3KOM, OT 6 10 7 — cpenHei, oT 8 10 9 — BrICOKOI
(cMm. Tabnuity 4).

Tabauya 4. [lxara umoeosoti oyenKu 20moGHOCHU YHUmeis UHGOPMaAmuxu

Hosuyuu 1-5,7,10,11,13,19 7,9,10,12,14-17,20-23,25 18,24,26,27
Oyenxa HU3KULL cpeonuil BbICOKUIL

Hampumep, ecnm y pecnoHieHTa IMOKa3aTeNW MPU TECTUPOBAHUU IO BCEM TPEM AacHEeKTaM
TOTOBHOCTH OKA3aJIMCh KaK (HU3KUI, HU3KUH, HU3KUI — MO3ULuUs 1) nin (HU3KUii, CpeTHUA, CPpeTHUI
— MO3HITUS 5), TO HTOTOBBIN YPOBEHb TOTOBHOCTH SIBJISIETCSI «<HU3KUMY». VITOTOBBII BHICOKHI YPOBEHb
TOTOBHOCTU OYJET y YUHUTENS C MOKa3aresssMu: (BBICOKHMA, CPEIHHM, BHICOKUN —T103uIMst 24) nin
(BBICOKHIA, BBICOKHH, CPEIHMIA —TIO3UIHS 26).

WNHorpa nosie3HO OLIEHUTH OOIIMK YPOBEHb FOTOBHOCTH LI€JION Ipynmbl 00ydaeMbixX. st aTux
Lesen cieayer NoACUUTaTh KOJIM4ecTBO pecnoHieHToB ¢ HUu3kuM K1, cpennum K2 u Beicokum K3
YPOBHEM TOTOBHOCTH. JIJisi BBIYMCIICHHS HTOTOBOTO PEUTHHTa TPYMIBl YUYUTENEH HCIOJIb3yeM

CleqyoIyo GopMyIy:
Q=3-K1+4-K2+5-K3

[Mpumep pacuérton: Ecmu K1 = 9(uen), K2 = 9(uen), K3 = 3(uen), To UTOrOBBIH peHTHHT OYIET:
Q=3-9+4-9+5-3=27+36+15=78.

JInst cpaBHEHUSI pEHTHHTOB HECKOJIBKUX IPYII M3 Pa3HOTO KOJIMYECTBA MEaroroB 11e1eco00pa3Ho
NPUHITH HOPMUPOBAHHBIN pedTUHT rpymisl (Qnorm):

Qnrm = % y

rae N = K1+ K2+ K3 — xonuuecTBo yuureneil B rpynime.

JUia aHanmu3a JMHAMUKM HM3MEHEHHS YpPOBHS TOTOBHOCTH Y4MTeNed MHDOPMATUKH K
MCMOJIb30BAHUIO TEXHOJOTHH BU3yalnU3allii B OJTHOU 3aJJaHHOM rpymme GopMyia HOpPMUPOBAHHOTO
peiiTuHra OyaetT uMeTh BU:

Qnrm =

)
Qmax

rne, Q — WTOrOBBI PEUTHHT, paccUMTaHHBIN MO Qopmyne Bbie, QMax — MaKCHMalTbHBIHI
BO3MOJKHBIN PEHTHHT, KOTOPBIN MOXeET ObITh TOCTUTHYT. B anHOM ciydae, QMmax paccuuTbiBaeTcs
MCXOJIsl U3 TIPEIIONI0KEHNS, YTO BCE YUUTEISI UMEIOT BBICOKUN YPOBEHb TOTOBHOCTH

Qmax =3*0+4*0+5* (K1 +K2+K3).
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[Tpumep pacuéra HopmupoBanHoro peiitunra. Ecim K1 =9, K2=9, K3 =3, 10 HTOroBsIif peTHHT
Q yxe ObUT paccyWTaH BbIIIE, Kak 78. MakcuMallbHO BO3MOXHOE 3HavyeHHe Qmax, eciau Bce 21
YUUTENb UMEIOT 8bICOKULL YPOBEHb 20MO8HOCMU, OYIET PaBHO:

Qmax=5*(9+9+3)=5*21 =105

Torna HOpMUPOBaHHBIN peHTHHT OyaeT:
78
Qnrm = _105 =~ 0.743

Takum 00pa3oM, HOPMHPOBAHHBIA PEUTHHT IS JAaHHOW TPYIIBI YYUTEIEH COCTaBISET
npubmu3uTenbHo 0.743, 94TO OKA3bIBAET OTHOCUTENIBHBIN YPOBEHb TOTOBHOCTH YUHUTENEH 1O IIKale
or 0 mo 1.

duckyceus

JUis TOBBIIIEHHs] KayecTBa IOATOTOBKM IIEAAroroB pa3zpaboTaHa AMArHOCTUYECKAs MOJEIb,
KOTOpasi MO3BOJIET OLICHUTh TEKYIIUH YPOBEHb TOTOBHOCTH Ha OCHOBE KPUTEPUEB U IMOKa3aTeleH,
pacupenenéHHbIX MO0 TPEM  KIIIOYEBBIM  KOMIIOHEHTaM. Mcronb3oBaHHME — CTPYKTYypHOU
TPEXKOMITOHEHTHON MaTpHUIIbl 00eCreYrBaeT CUCTEMHBIN MOIX0 K TUAarHOCTHKE, MO3BOJISISI YUECTh
WH/IMBUyAJIbHBIE OCOOCHHOCTH 00y4aeMbIX U MPEUIOKUTh NEPCOHATM3UPOBAHHBIE CTPATETUN UX
po(hecCHOHaNBLHOTO POCTa.

JlmarHocTHuecKasi MOJIENIb TOTOBHOCTH OyIyIIero y4yuTtedss WHPOPMATUKH K HCIOIB30BAHMIO
TEXHOJIOTMI BH3yaJu3allMd OMNHUPAETCS Ha TPEXKOMIIOHEHTHYK CTPYKTYpPY, COCTOAILLYIO H3
IIPEAMETHOIO, METOJMYECKOIO0 M YIPAaBICHYECKOIO KOMIIOHEHTOB. [l KaKooro KOMIIOHEHTa
ONpeeeHbl MOPSAKOBbIE YPOBHU: HU3KHUM, CpPEIHUM, BBICOKMI. MITOroOBBI ypOBEHb TOTOBHOCTH
OTpeNesieTCs MO TMOPSAKOBOM IIKale, OTpaxaromieil 27 TMOKOMIIOHEHTHBIX COCTOSIHUM W
pa3/ieIeHHBIX HAa TPU MHTEPBaJIa, COOTBETCTBYIOIIMX HU3KOMY, CPEIHEMY U BBICOKOMY YPOBHSIM.
Pa3zpa®oTanbl W MpeqIOKEHbl MPUMEPHl U3MEPUTENBHBIX TPOLEAYp Ul KaKJOr0 KOMIIOHEHTa
TOTOBHOCTH B BHJ€ TECTOB, 33JaHUM, aHKeT, MpoekToB. OmnpeneneHsl QOpMyNbl pacuera
0000IIEHHBIX YPOBHEH MOTOBHOCTH K MCIIOJIb30BAHMIO TEXHOJIOTUN BHU3YyalIM3alUH JJIsl CPaBHEHUS
IpymNI o0yJaoumxcs MeKAy co00il U A7 BBIBIECHUS TUHAMUKHM U3MEHEHHUs 3TOM TOTOBHOCTU BO
BPEMEHH ISl OTJEIbHOM 33JaHHOM IPYIIIIBL.

3aki0ueHne

'oToBHOCTE  yumTeneil HMHPOPMATUKM K HCHOJIB30BAHHUIO TEXHOJIOTMH  BU3yaIM3alUU
MPEJCTaBIseT COOON CIOXHBIA W MHOTOACIIEKTHBIN IMPOIECC, BKIIOYAIONINA B ce0sl PEIMETHBIC
3HAHMSA, METOJAMYECKHE YMEHMS U yIpaBI€HYECKHEe HaBblKU. lIpuMeHeHue TexHONOruu
BU3YaJIM3aIlUN CIIOCOOCTBYET HE TOJIBKO YIIYUYIICHHIO KadecTBa 00pa3oBaTeIbHOTO Mpolecca, HO U
MOBBIIIEHUI0 MOTHUBALUK OyAyIuX yuuTeneld nHOpMaTUKH, Jesas oOyueHue 0oJiee HarjIsiHbIM U
3 PEeKTUBHBIM.

Pa3zpaOoTanHas TpPeXKOMIOHEHTHAs MOJENb FOTOBHOCTH OyIylIero y4yurtenas MHPOPMAaTHUKU K
MCTIOJIB30BAHUIO TEXHOJIOTHI BU3yaJdH3allMd B Y4eOHOM Iporecce SBISETCS TEXHOJIOTUYHOM,
OJTHO3HAYHOH M 00J1a]1a€T BHICOKOM CTENEHBI0 00BEKTUBHOCTH. MOEIh MOXKET ObITh HCIOJIB30BAHA
IUIL MarHOCTHKH MHOTHX KadecTB IM(POBOH KOMIIETEHTHOCTH MENarora mpu COOTBETCTBYIOIIEM
o100pe U3MEPUTENBHBIX MPOLEIYD.
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BIJIIM BEPY IVIAT®OPMACBIHJA TIOKIPUBEI'E BATBITTAJIFAH
TOCIJIAE PYTHON-/JbI OKBITY

Anoamna

Byn 3eprrey Python Tininge Garmapnamanaynbl OKbITY TpolieciH OiniM Oepy miatdopmachkl HeriziHzie
ToKipubere OaFbITTalFaH TOCIIMEH YHBIMIACTBIPYABI KapacTeipaibl. barnmapiamanay —marnpiiapbiH
KaJIBIITACTBIPY YIIIH TEOPHSUIBIK O1TIMII IPaKTHKAMEH YIITACTHIPY ©T€ MaHbI3/bI, ce0ebi Oy cTyIeHTTepre
OKY TIPOIIECiH OEJICCH Il JKoHE THIMII TypJe MeHrepyre MyMKiHaik Oepeni. Python tini — Garnapnamanayapl
yHpeHyre KoJaiibl, KapamaibiM opi KyaTThl Kypai 0ol TaObu1aabl. Kaszipri TaHaa oKy mpoliecinae OimiM
Oepyni nudpranaplpy Macenenepi o3ekTi 0ombIn TabbuTansl. bimiM Oepy camacklH OHTAWIAHABIPY, Callaibl
OKBITYIBI J)KY3€re achIpy O111iM Oepy TraThopMackiH YChIHYFa OaillaHBICTRI. MaKamaHbIH MaKCcaThl - eTiMi3Ieri
JKOFapbl OKY OpBIHIApbIHAAa WH(pOpMAaTHKa MYFaliMIepiH Aaspiay skoHe [T MamanapIKTapbiHAa OuTIM
amymbiiapra Python Ttinminne Oarmaprnamanayabl OKBITY OapbIChIHIA TOHKIpHOENiK OarbITTarbl TICUIAEpi
KoJjaHy, OuTiM any camachlH apTTHIPBIN, KOciOW MarmpUIapblH JaMbITyFa OarbITTanFaH. bimim Oepy
1aThopMackl apKbUIBI OKBITYIBIH OacThl apTHIKIMIBUIBIFEI — OUTIM amylIbUIapAblH ©31HIIK JKYMBIC Kacay
MYMKIHJIT JKOHE OJapAblH OKBITY IpoleciHe OeNCeHIl KAaTbICYHI. [lnardpopma WMHTEPAKTUBTI
TalChIpMaNapbl, KATTBIFYIapAbl, TECTTepAi >KoHe OelHeMa3MyHIBl YCBIHA OTBIPBHIN, CTYICHTTEPIl
MPaKTHKAIBIK TYPFBIIA KYMBIC icTeyre bIHTaNaHabIpaabl. COHBIMEH KaTap, miardopMana KOJJaHbLIATHIH
aBTOMATTHI Oarainay Kyiieci CTyIeHTTep/liH HOTHKENEPiH Te3 apajia TeKCepill, oapra Kepi Oainansic 6epei,
OyJ1 ©3 Keserinne OiiM JeHredin apTThIpyFa KeMekTeceai. bynr Tocinaiy HoTmkeciHae cryaeHTTep Python
TimiHge OarmapraManayablH —HETi3AepiH JKakChl MEHrepeli, COHbIMEH Karap KHBIH opi  Kypueri
TarchlpMaJIap/ibl IICIIyre AaFabulaHaabl. ToxipuOere OarbITTalFaH OKBITY OIICI OKYIIBUIAPIBIH ChIHU
OliJlayblH, IWIBIFApPMAIIBUIBIK KaOiIeTiH JaMbITHIN, OaFjapiamanay cajachlHIarbl KY3ipeTTUTIKTEpiH
apTTBIPAIbI.

Tyiiin ce3mep: mpaktukanblk narapuiap, OBIl, nHTEpakTHBTI 9jic, TachIMaIAayIIbl TallChIpMaap/bl
OpbIHJAY dJ1ici, MHTEPaKTHBTI pecypc, Python, Busyanusarop.
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OBYYEHME PYTHON B IPAKTUKO-OPUEHTUPOBAHHOM INOAXOAE HA
OBPA3OBATEJIbHOM IVIAT®OPME

Annomayust

B manHOM HccreioBaHMM paccMaTpUBAeTCS OpPraHU3aIMs Ipoliecca O0yYeHHs MPOrpaMMHUPOBAHUIO HA
sa3pike Python mpakTHKO-OpHEHTHPOBAaHHBIM CIOCOOOM Ha OCHOBe oOpaszoBareibHOM minardopmbl. s
(opMHpOBaHUsI HABBIKOB TPOrPAMMHPOBAHHMA OYEHb BA)XKHO COYETAHHWE TEOPETHUECKUX 3HAHUHM C
MPaKTUIECKUMH, TaK KakK 3TO MO3BOJIAET CTYJCHTaM aKTUBHO M 3(deKkTnBHO ocBamBaTh y4eOHBIHN IMporiecc.
S3pik Python — 3T0 mpocTON M MONIHBIA HHCTPYMEHT, TTOAXOJSIIUNA Il U3ydeHHs porpaMMHUpoBanus. B
HacToslee BpeMsl B y4eOHOM IMpoLecce aKkTyalbHbl BONPOCH LU(poBU3auuu oO0pa3zoBaHus. ONTHMHU3ALMS
KadecTBa 00pa30BaHMs, peain3alisl Ka4eCTBEHHOTO 00yUeHHSI 3aBHUCSAT OT MPEIOCTABICHHS 00pa30BaTeIbHON
mwiaropmel. llens cTaThU-MOATOTOBKA yuuTeled WHGOPMATHKHA B By3ax CTpaHbl M TNPUMEHEHHE
MPAaKTUYECKUX IOAXOAO0B B 0OydeHHM NpOorpaMMHpoBaHMI0 Ha s3bike Python mns oOywaromuxcs mo IT
CHEeLUAILHOCTSIM, TIOBBILICHHE KayecTBa 00pa30BaHusl U pa3BUTHE NPOQECCHOHAIBLHBIX HABBIKOB. OCHOBHBIM
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MPEUMYIIECTBOM 00yUeHHS Yepe3 00pa3oBaTeNbHYIO IaTGOPMY SBISIETCS BO3MOKHOCTD CAMOCTOSATEEHON
paboThI OOYYArOIIMXCS M UX aKTHBHOE ydacTHe B mporecce oOydenus. [Imarpopma MoTHBUpYET CTYICHTOB
paboTaTh Ha MpaKTUKE, MpeJJlaras HHTEPAKTUBHBIC 3a/laHUs, YIIPAXXHEHUS, TECTH U BUACOMOHTaX. Kpome
TOT0, aBTOMAaTHYECKas CHCTEMa OLEHKH, HCIoJb3yeMas Ha IulaTgopme, OBICTPO MpOBEpsSeT Pe3yibTaThl
yyaluxcs U JaeT UM OOpaTHYIO CBSI3b, YTO, B CBOIO OUEpPEb, IOMOraeT IIOBBICUTh YPOBEHb 00pazoBaHus. B
pe3yibTaTe TAKOro MOAX0Aa CTYACHTHI JIydlle OBJIAACIOT OCHOBaMU IporpaMmmupoBanus Ha Python, a Taxoke
MPUBBIKHYT PeLIaTh CIOXHBIC U CIOXKHBIC 3a1a4i. [IpakTHKO-OpUEeHTUPOBAHHBIA METOT 00yUeHHS Pa3BUBAET
KPUTHYECKOE MBIIIJICHUE, TBOPYECKHE CHOCOOHOCTH YdallMXCs, MOBBIMLACT MX KOMIIETCHIHMH B 00JacTH
IIPOTPaMMHUPOBAHHUS.

KiroueBblie ciioBa: npaktuyeckue HaBblku, OOIl, HHTEpaKTHBHBIA METOl, CIIOCOO BBIMIOJTHEHUS 3a]ad-
HOCHTeJICH, MHTePaKTUBHBIHA pecypc, Python, Busyanusatop.
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!Kozha Akhmet Yassawi international Kazakh-Turkish university, Turkestan, Kazakhstan
2L.N. Gumilyov Eurasian National University, Astana, Kazakstan
LEARNING PYTHON IN A PRACTICE - ORIENTED APPROACH ON AN EDUCATIONAL
PLATFORM

Abstract

This study examines the organization of the learning process of programming in Python in a practice-
oriented way based on an educational platform. For the formation of programming skills, it is very important
to combine theoretical knowledge with practical knowledge, as this allows students to actively and effectively
master the learning process. Python is a simple and powerful tool suitable for learning programming. Currently,
the issues of digitalization of education are relevant in the educational process. The optimization of the quality
of education and the implementation of quality education depend on the provision of an educational platform.
The purpose of the article is to train computer science teachers in the country's universities and apply practical
approaches in teaching Python programming to students in IT specialties, improve the quality of education and
develop professional skills. The main advantage of learning through an educational platform is the possibility
of independent work of students and their active participation in the learning process. The platform motivates
students to work in practice by offering interactive assignments, exercises, tests and video editing. In addition,
the automatic assessment system used on the platform quickly checks the results of students and gives them
feedback, which, in turn, helps to improve the level of education. As a result of this approach, students will
better master the basics of Python programming, as well as get used to solving complex and complex tasks.
The practice-oriented teaching method develops critical thinking, creative abilities of students, increases their
competence in the field of programming.

Keywords: practical skills, OOP, interactive method, method of performing carrier tasks, interactive
resource, Python, visualizer.

Herisri epexesep

byn 3eprreyain Herisri unescel — Python Tinminae OarmapnaManayasl ToKipuOere OarbITTaiaFaH
TOCLIJIC OKBITY/IbI OHTAIaHABIPY. 3epTTey *KyMbIchiHaa «Python-na Garnapiamanayasl ToKipudere
OarpITTaIFaH TACUIAC OKBITY» KypChl a3ipieHii skoHe Python timin yiipeHyre apHaiaraH Kypc
Ma3MyHbIHa call KypacTbIpbUIFaH BeO-maTGopma (QYHKIMOHANIBIK TYPFBIAA TaHBICTHIPHUIIBL.
3eprrey kymbichl MyxTap Oye3oB atbiHAarel OHTycTik Ka3akcTtaH yHUBEPCHUTETIHIIE JKOHE
O306exani JKonibexoB aTeiHAarsl OHTYCTIK Ka3akcTan megarorukaiblK YHUBEPCUTETIHIH — (pu3HKa-
MaTremMaThKa ¢daxynpreriane otkizunml. CoHpali-ak, Kypc Ma3MyHbl MeH OuriM Oepy
1aT(GOpMaChIHBIH THIMIUIIT MEH MYMKIHAIKTEpl >KYpri3iireH 3epTTey KYMBICHI OapbIChIHIA
TEKCEPLIII.

Kipicne

Kazipri tagma XKOO-ma kocibu mamaHmapabl HaspiiayFa >KOFapbl Tamantap Koubutagel. IT
MaMaHJIapbIH ’KOHE HH(POpMaTHKa NIEAArorTepin naspiayaa KOWbUIaThIH TajnanTap — Oy 6utimM 6epy
KYHWeCIHIe akKMmapaTThlK TEXHOJOTHsUIAp CcallachlHA KATBICTBI OPTYPJI MaMaHABIKTap MeEH
MaMaHJapAbl Jaspiay YpIICIHAE MaHBI3ABl pPOJb aTKapaThlH Macenenep. Kaszipri yakeiTTa
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aKIapaTThIK TEXHOJIOTHUSIIAP XKoHE OaFapiiaManay cajlachl JaMbII KeJle )KaTKaHIBIKTaH, OCBI caiajaa
KociOM MaMaHJap/bl Aaspiay YIIH HaKThl TajlanTap MEH CTaHAapTTap KoWbuiyaa. byn tamanrap
Ka3ipri 3aMaHayd TEXHOJIOTHsJIapFa coiikec OuiM Oepy, MeJarorukaiblK JaFablIapAbl JambITy,
YKOFaphl canaibl OiiM Oepy MpOIEeCiH KaMTaMachl3 €Ty JKOHE OacKka Jla KOeNTEeTreH acleKTuIepl
KamTuabl. A. A. beiinrin mikipiHme, Ka3ipri OutiM Oepy ’kyieciHae CTYICHTTEp TeK TEOPHUSIIBIK
OUTIMMEH IIEKTENN KaJiMaybl KEepeK, OJlap HaKThl eMipJae KOJJaHyFa OOJIATBIH APAKMUKALbIK
dagovliapovl MeHrepyi tric. barmapiamanay TUTIEpiH YHPETY TeK TEOPUSUTBIK KbIPhIHAH FaHA eMecC,
COHBIMEH KaTap IPAaKTUKAJIBIK TYPFbIIAH 1a MaHbI3/lbl 001ybl Kepek [1].

KOO — na Gonamrak MaMaHiapFa skoHe e nHpopMaTuka negarorrepine Python 6arnapnamanay
TLJIIH MEHTepy JSHTeiiH TOKipuOere OarbITTAIFAH TICUIIE OKBITY KQXKETTLIIT1 Ka3ipri 3aMaHFbI OLTiM
Oepy JKyHeciHIH MaHBI3IIbI acleKTiiepiniy O0ipi O6onbin Tabblaabl. Python Tinmi — xapanativiv api
MYCIHIKMI CUHMAKCUCIMEH KOHE KON (DYHKYUOHANObIebIMeH €PEKINeTICHEe 1, OV OHbI OKBITY YIIiH
ere THimMAai ertemi. bomamak IT mMamanmaper MeH neparorrep yiriH Python TuUTiH OKBITYABIH
ToXipuOere OarbITTAIFAH TOCUTIH KOJAaHy OipHenIe ceOenTepMeH MaHbI3 IbI:

- Python-mp! OKbITYABIH TOKIpHOETre OAaFbITTAIFAH TOCILT CTYCHTTEpIe HAKThI IpobIeMaIap bl
ICTY JaFAbUIAPbIH KAJBITACTEIPyFa MYMKIHAIK Oepe/ti.

- Toxipubere OarbITTaIFaH OKBITY OApbICBIH/IA CTYIEHTTEp Oenriii Oip TarncepManapAbl Iy
YIIiH airopuTMIep KYpPBIN, JIOTUKAJBIK ecentepai memexni. byn kabimerrep Python Tinmin
MEHI'epreHHEH KeiiiH 0acka OaFaapiaManay TiepiHe JIe OHAl aybICyFa CeNTIriH TUT13e/1l.

- Python tininae 6armapiamanayisl TOKIipruOere OAFbITTAIFAH TOCUIIE OKBITYIBIH HOTH)KECIHIE
6onamak IT mamanmapel MeH mefarorrep MpakTUKAJIbIK AaFblIapibsl €pTe MEHrepim, HapbIKTa
0acekere Kab1IeTTi 00JaIbI.

Python TiniH OKbITY OapbIChIHAA HETI31HEH [A9PIC, CEMUHAP JKOHE MPAKTHKANBIK cabakTap
CUSIKTBI JIOCTYPJII OKBITY popMasiapbl KONIaHbUIaAbI, Oipak Kasipri OiuriM Oepy TamanTapbiHa
cyiieHe OThIpbI, onap Python Timinae GarmapramanayablH TOKIpUOENiK OaFBITTaFbl SiCHAMACHIH
3epTTey YIIiH JKETKITIKCI3.

Ocpinaitma, XJKXOO-ubIH annpiaaa 6onamak [T MamangapbiH skoHe e HHPOpMATHKA MYFaliMiH
OCBI TaKbIPBINTHl OKBITYFa JalbIHAAY, OHBI KETKUTIKTI MOHJIK JKOHE OSJICTEMENIK KypajaapMeH
XKaOpIKTay MIHAETI TYP.

3epmmey maxcamul: enimizzeri JKOO — na uHpopmaTika MyFamiMaepid aaspnay xone ne IT
MaMaHAbIKTapbIHaa OlniM amymbuiapasl Python Tinminge Garmapnamanaynbl OKBITYAA TOXKIpHOETiK
OaFpITTaFbl TOCUIII KOJIJAHBII, OUTIM ally IEHIei1H jKaKcapTy, K9C10M J1aFIbUIapbIH JaMBbITY.

3epmmey mindemmepi: Python-na Oarmapmanayabl OKBITYIBIH TokKipuOere OaFbITTalFaH
TOCUTIHIH MOAeNiH Kypy; Python Garmapnamanay TiTiH OKBITY/IbIH Ma3MYHBI MEH QJIICTEPiH aHBIKTAY

3eprTeyain dgicHamachl

3eprrey Kymbichl MyxTap Oye30B aThiHAarbl OHTYCTiK Ka3akcTaH yHUBEPCUTETIHIIE >KOHE
O©36exani JKonibexoB aTeiHAarsl OHTYCTIK Ka3akcTaH megarorukaiblK YHUBEPCUTETIHIH — (pU3HKa-
MaTemaThka (aKyJabTeTIHAE OTKI3UAl. 3epTTey TaKbIpblObIHA OailllaHbICTBI OlpKaTap KemleHIl
TOXKIpUOETIK dJicTep KONIAHBUIABI. ATam aiTcak, MeJaroruKaiblK, MCHUXOJOTHSUIBIK, FHUIBIMU
KYMBICTapFa aHAJIU3 XoHE CUHTe3 jkacay. lllerenmik >koHE OTaHIBIK JKOFaphl OKY OPBIHIAPBIH/IA
Python Ttininne Oarnapinamanay/sl OKBITY SKaFJailbl calbICTBIpMalibl Typae Tainanabl. erenmix
KOHE OTaHJBIK pecypcTapibl MaijanaHy 3epTTey TaKbIPbIObIH TEPEHIPEK 3epTTeyre MYMKIHIIK
Oepai. IlcUXONOTUAIBIK-TIEIaTOTUKAJIBIK, AHBIKTAMANBIK JKOHE QJICTeMeNiK ojeduerrepre
TEOPUSIIBIK TaJAAY JKYprizy; Ou1iM Oepy MpoILeciH MOHUTOPUHITEY; cayalHaMa >KYprizy.

KOO — na Ounim 6epy nporecinae Taxipudere OarbITTaIFaH TOCUIII KOJJIAHBII OKBITY 91iCTepi
TUIMJI €KeHIHe Ke3iMi3 eTim oTblp. Mpeicansl, [apBaps] YHUBEPCHUTETIHIH Mpo(deccopsl,
KOMIIBIOTEPIIIK FBUIBIM CaJIaChIHIAFbl MaMaH >KoHE OarJapiaManayabl OKBITYIBIH 9JlicTeMect
OoiipiHIIIa onemre TaHbIMan negaror J»Bug Manan e3iHiH Oykin omemre TanbiMan CS50(2007)
Kypcbigaa Python Timi oHbIH KapamnaiblM CHHTaKCHCI MEH KYIITI ()yHKITMOHAJIBIFBIHBIH apKAChIH/IA
OacTankpl JIeHreiaeri OarfapiaManaylibliap YIIH ©Te THIMAL TUT OOJNBIT TaOBUIATHIHBIH JKOHE
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CTY/ICHTTEpre NPaKTUKANbIK JIaFablIapAbl, COHIANi-aK aJrOpUTMAEP MEH NepeKTep KYPBUIBIMBIH
TYCiHYml YHpeTyaiH MaHbBAbl ekeHiH kepceredi. OHbiH CS50 kypcel Toxipubere OarbITTaaraH
OKBITY 9[ICIH KOJIJaHA[bl, SFHU CTYAEHTTEp OariapiamManay TUIIepiH YHpEHTeHHEH KeHiH HaKThI
TarcelpMaJiap MEH »o0ajap apKbuIbl aiFaH OuTIMIEpiH KOJIJaHyFa MYMKIHIIK anmaasl [2].
Toxipubere O6arpITTAFAH TOCUIIIH OUTIM canachlHa BIKIAIBI )KOFAPhl €KeHI OapIIbIFBIMBI3Fa OeNTrii.
Opi OKY HPOIECIH OHTaIIaHbIPATHIHBI AHBIK.

Python-na OGarnmapiamanayabl ToxipuOere OarbITTaIFaH TACLIAE OKBITY — Oy OuriM Oepy
MPOIECIHIH €H THIMJI 9icTepiHiH Oipi, ©UTKEHI 0N CTYIACHTTEP/IH aJFaH TEOPUSUIBIK OimiMaepiH
HaKTBI OMipJIe KOJIIaHyFa MyMKIiHAIK Oepeii. by Tocinme oKy HeriziHeH ko0anap MEH MPaKTHKAIBIK
TanchIpMaiapra HEri3fenreH, sSFrHM cryaeHtrep Python Timinge Oarnmapnamanay JaFablIapbiH
npakTUKaaa meHAaiapl. Python Tininae Garmapiamanay — Kasipri TaHaa €H TaHBIMAJ JKOHE KEH
KOJIJAaHBUIATBIH Oarfapnamanay Tinaepinin Oipi. Python-HbIH KapamaiibiM CHHTaKCHCI, XKOFaphl
JIEHTeIeT] MYMKIH/IIKTEp1 J)KOHE KONTEreH caja/ia KOJIJIaHbUTYbI OHBI JKaHaJlaH OacTaymibliap YIIiH
e, TOKipuOei OaraapraManibiiap YIIiH J1e oTe bIHFaiisl eresi. Python 1980-kbutaapasiH COHBIHIA
I'suno Ban Poccym (Guido van Rossum) Tapanbsinas a3ipiaeHreH, opi 1991 skplibl anFaii peT MIbIKKaH.
Python Tinmi >koFapbl JAEHTeWsi, WHTEPHPETAIMSIIBIK, AMHAMUKAIBIK THIITEITEH JXOHE OOBEKTIre
6arprrTanrad (OBII) Tin 6onbin TabbuIags! [3].

Python tiniHig epekmenikTepi MEH apTHIKIIBUTBIKTAPHI:

- Xenin cunrtakcuc: Python-HbIH CHUHTaKcHCi aliKbIH XOHE OKyFa OHA, COHJIBIKTAH OHBI
Oarmapiamarnaybl )KaHadaH OacTaraHAap YIIiH YHPEHY KUBIH eMec.

- Kpocc-nardopmansix: Python optypuni onepanusisik xyitenepae (Windows, macOS, Linux)
KYMBIC iCTEH anajipl.

- YnkeH craHmapTThl KitamxaHa: Python kemTeren kitamxaHamap MEH MOAYJbJAEpPre ue.
CranpmapTThl KiTamxaHa Ci3re KONTETeH TarchlpMallapbl OpPBIHAAY YIIiH JaiblH Kypajagap MeH
GbyHKIUSITapAbl YCHIHABIL.

- Harepnperanusuibik: Python OarnapmamanapblHBIH OpBIHIAIYBI T3, OWTKEHI Koi OipaeH
OpBIHAATIA b XKOHE KOMITMIISALHS KayKeT eMec.

- OOwnekrire 6arbiTTasiFan: Python o0bexTire 6arpITTanFan OaraapiiamManay TUIH KOJAaiabl, Oy
KOJTBIH KYPBUIBIMBIH TYCIHIKT1 9p1 THIM/1 €Te/l.

Python 6armapnamanay TUTIHIH KOJIJJaHy asickl oTe KeH. Beb-a3ipneyne, FpUIbIMU ecenTeyep KaHe
JepeKTep/l Talaay1a, XKacaH bl HHTEIUIEKT 5KOHE MaIlIMHAJIBIK OKBITY/1a, aBTOMATTAHBIPY, OUBIHIAD
KacayJa,.CUCTeMalblK Oarmapiamanayina KojaaHbiiansl. Python Oarmapnamanay TiuliH yHpeHY
KOJIJIApbIH YIII IeHreire Oein KapacTelpcak 0osa/ibl ofap: 6acTanksl AeHrel (Heri3ri yFeMaap MeH
CHUHTAKCHC), OpTa JeHrell (00beKTire OarbITTaiaFral Oaraapiaamanay skoHe JepeKTep KYpbUIbIMIaphl),
KOFaphl IHTrel (MakeTTep MEH KiTalxaHaiap/abl KoJJlaHy, Be0-03ipiiey, MallliHAIIBIK OKbITY)[4].

Python-na Garnapiaamanayasl TOKipHOEIiK OAaFBITTAFbl TOCUIIEC OKBITY MOCEIEICPIH 3epPTTeYMEH
Zhuo Yu, D. S. Resnick, David J. Malan, }O. A. JIpsaxkonos, A. I1. bapsimankos, A. 0. benses,
E. H. ConoBbeBa, Michael Forrester xone T. 0. FaJibiMaap aliHAJIBICKAH.

bepkumbae K. M., Hussosa I'. XK., Maynenos C. C., baiitepexoBa H. 1., Uckenniposa I'. C.
«Python 6armapnamiay Timi» OKy KypasibiH O11iM OepyiiH OapibIK JEHI€HIHIETT OKBITYIIBUIAp MEH
OimiM anmymieliapra, i3geHymrisiepre apHan mbeFaprad. OKy KypaneiHga Python Ttinmin Tepen
MEHrepyTe apHaJIFaH TEOPHSUTBIK MaTeprallap MEH 3epTXaHAIIBIK KYMBICTAp KapacThIPbUTFaH [5].

JXorapeia atanFan FaibIMIapasIH eHOeKTepiH Tanaay Oapeicbinaa Python-na 6armapnamanay sl
ToXipuOere OarpITTaIFaH TICLI/E OKBITYIBIH MaHBI3AbUIBIFBI HAKTHUIAH/BI JKOHE OlpKaTap THIMII
OJliC — TACUIAEP aHBIKTAJbI:

- JKobanwix okbimy: CTyAEeHTTEP HAKTHI OMIPJIIK MICceJeNep/l memeTiH xobanap xacarn, Python
TUTIH YHpeHei.

- Uumepaxkmuemi 20icmep: Python TiiH OKBITY OapbIChIHIA OKYLIBUIAPAbI MPAKTUKAIIBIK
KYMBICTapFa TapTy, ocipece KOJ a3y MEH HaKThbl TallChIpMaap/ibl OpbIH/AY.

- Tacvimanoaywer mancoipmanapowvt opvinoay a0ici. CTyAeHTTEp TYpJii mpoodiieManapapl HIeNry
apKbUIbI O11IM asiajbl, OYJ1 OapAblH aHAIMTHKAIBIK OIay KaOlleTTepiH 1aMbITyFa KOMEKTeCeIi.
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Kazipri Tagna Python TiniH unmepaxmusmi scane macvimanoayuibl mancolpmaiapobl OpblHOAY
a0icmepoi TaanaHy apKbLIbl OKBITYIBI XETUIAIPY MakKcaTblHAA 3epTTeysep Kyprizuryme. by
ONiCTep CTYIEHTTEpPre HAKThl TaIChHIpMalapAbl OpBIHIAYFa MYMKIHIIK Oepeii »oHe OJapabl
IIBIFAPMaIIbUIBIK TYPFBIIAH OarmapiaManaynbl yipereai. Python Oarmapnamanay TUTIH OKBITY
o/licTeMeNIepiH 3epTTEY JKOHE OHBI JKOFapbl OKY OpPBIHJApBIHA OKBITYIBIH THIMIII JKOJIApBIH Taly.
By skepie MHTEpaKkTHBTI Kypajijaap, Oarjapiiamaliay OpTallapbl, OKBITY OJIC-TOCUIIEpi MaHBI3IbI
OpBIH aJa/ibl.

Humepaxmusemi 20ic — OYJ1 OKBITY TPOIIECiHIe OUTIM ayIIbUIapablH OCJICeH I KAThICYbIH KOHE
©3apa OpPEKeTTECyiH KaMTaMachl3 €TETiH IeAaroruKajibiK TOCUT. By ofic 611iM amyIbl MEH OKBITYIIBI
apachlHAAFBl JTMAJIOT, TMIKIp ainMacy, TONTBHIK HEeMece KYITBHIK JKYMBIC, TarchlpManap MeH
MPAKTUKAJIBIK OPEKETTEP apKbUIbl OLIIM ally MPOILECIH YHUBIMIACTHIpYAbl Ounaipeni. HTepakTUBTI
omic OimimM Oepy OapbICEIHAA CTYACHTTEPIIH TEK THIHAAN KaHa KOMMaii, OKy MaTepuaibiHa OelceH/Ii
TYpPJI€ apaiacyblH jKoHE 63 OUTIMIepiH KOTaHYbIH KO3ICH .

HUnmepaxmusmi a0icmiy Hezizei epexuienikmepi.

1. Binim anywsinsiy d6encendi kamoicysi: OKymbuiap cadak 6apbIChIHIa TEK MACCUBTI THIHIAYIIIBI
eMec, e3JIepiHiH OLTiMIepl MeH TaXipuOenepin Oeicim, oKy mpolecine OeJICeH T KaThICa/Ibl.

2. Binim anywsl MeH myeanim apacviHoaesl daiiianvic: MyFaniM TeK akmapaTThl Oepyini raHa
emec, OuTIM anmymibliapra OareIT-0araap Oepyiii, KeHECHI OOJBIT dPeKeT eTeli. bimim amymsl MeH
MYFaJliM apachIH/Ia Y3IIKCi3 Kepi OailaHbIC OPHATHLIAIBI.

3. Ilpobnemanvix oicazoatinapovt wieuty. buTiM anmymsUiapFa HAKThI OMIPIIK HEMECE OKY
MaTepHaJIbIHAH aJIbIHFaH Maceseliep MEH TarchipMaiap Oepuiemi. bijim amymbuiap oyiapsl HIenry
YILiH IIBIFApPMaIIbUIBIKIICH KYMBIC ICTEHII.

4. Tonmuik dcane dcynmulk scymvic: biniM anymibuiap Tonrapia Hemece KynTap/a *KYMbIC icTeil
OTBIpHIN, Oip-OipiMeH miKip anMmaca amajsl, HAesUIapbIMeH Oeiticeai, TarchblpMaapabl Oipirin
OPBIHJANIBI.

5. Opmypai oKy Kypanoapvin natioarany. VHTEPaKTUBTI 9MIICTE MYFAIIM TEK JIOCTYPJi OKBITY
KYpaJlJlapblH eMec, MyJIbTUMEIUSIIBIK J)KOHE UHTEPHET-pecypcTapibl, OutiM O6epy miuardopmanapbia
1a KosaHasl [6].

Tacvimanoayuvbl mancwvlpmanaposl nauodanany 20ici OKyIblIapra e3/1epine Oenriii 0ip KOHTeKcTe
anFaH OuTiMIepiH Oacka skarjaiiapia KojjaHynabl yiperyre OarbiTTanfadH. byn onic OutiM MeH
JaFaplIapAeH 6enrisi Oip TaKbIpbIN asChIHA FaHAa eMec, coll OUTIMHIH jKaHa KOHTEKCTep/Ie HeMece
Oacka cananapja KOJAaHbUTybIHA HETi3eNTeH. SIFHU, TachIMalIaylibl TalChlpMaliap bl Maiaanany
o/lici OKYIIBUIApJABIH anfaH OimiMaepiH Oacka, aHa J>KOHE IIbIHAWBI OMIPIIK >KaFmainmapia
KOJIZIAHYBIH JIaMBITYFa KoMeKTecesi. [7]

Atanran oguictepre cail Python Garmapnamanay TiniH ToxipuOere OarbITTalFaH TACIIAE OKBITY
KYPCBIHBIH Ma3MyHbI KaHail 0oitysl kepek? by cypakka »kayar 6epy yIliH OipKaTap FajabIMIap/IbIH
FBUIBIMM €HOEKTEpiHEe TaslJjay sKacallbl.

Mapxk ['y3muanaslH 3epTreyiepi akmapaTThIK TEXHOJOTHsUIAp JKoHE OaraapiaManayabl OKBITY
onmicTepin ketunmipyre OarbiTTanFaH. On Python TimiH OKbITyma cTyJeHTTepre ToXipHUOemiK
TancelpManap OepyaiH MaHbBI3IBUIBIFBIH aTan eTedi. Mumepakmuemi mancvlpmanap MEH Kon
Oeneelli dcobanap apKbUIbl CTyICHTTEp 1 Oarapiama xacayra 6ayny sl yebiHa b [8].

TanbiMan amepuxanablk mnporpammuct I'peiic Xommep (Grace Hopper) kommbroTepitik
FBUIBIMJIAP/IbI OKBITY/IBIH JKaHa TACUIIEPIH YChIHABI. XOMIepAiH Hessiapbl Heri3iH e OaFnapaamanay
TUTIH YHpeTyze TanchblpMaiap/bl HaKThl OMIpJiK KaFdainapra OediMIey, SFHU TachIMallaylibl
TaTnChIpMaliap 9JICiHIH THIMJII eKeHIiH aiFa TapTas [9].

C. Kacpsanos, K. daneeBa enOekrepinae oKbITyAbl Oackapy xyienepin (LMS) xxone UuTepuer
kbi3merTepid: Google Docs xone Google Colabratory maiinamana oteipbin, Python optackiHna
Oarmapiamanayqsl OHJIAMH KaybIMIACTBHIKTAPIBIH MEKTEN OKYIIbUIAphIHA YHpPETy Mocenenepi
KapacTteipsiias [10].

Avouris, Nikolaos, Sgarbossa, Kyriakos, Paliouras, Vassilis, Koukias, Michalis makanaceiaga
CTy/eHTTepAl OarnapiamagayMeH TaHBICTBIPYFa jKOHE COHBIMEH Oipre MpaKTUKAJIBIK TXKIpUOETIK
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TOCUIAI KoONJaHa OThIpbIN, MHpOpMaTHKaHBIH HETI3TI YFBIMIAPBIH KaMTyFa OaFbITTaliFaH
"Ecenreynepre kipicre" jkaHa KypChIH 931pJiey *KoHE €HT13y TOKIpUeciH KapacThipazsl [11].

Hudpnangeipy noyipingeri Oimim Oepy »xyieci myngem Oackama Oonaabl, ©WTKEHI >KaHa
aKMaparThIK TEXHOJOTUSJIAp, UHHOBAIMSIIBIK CHUIATTaFbl JIEKTPOHIBI KypCcTap OKBITY MOJEJiHE
Oencenai Typae eHe OacTaiiipl JKoHe onapablH Oonamarsl 30p. JKaHa camanbl ¢dopmarTarsl
MaMaHAapAbl Jaspiiay YHUBEPCUTETTEPA1H MPOPECCOPIIBIK - OKBITYIIBUIBIK KYpaMbIHAH aKIapaTThIK-
KOMMYHHUKAIMUIBIK TexHonorusapas! (AKT) naiinanany el THICTI )KaHa JaFAbUTIAPbIH Tajar eTell.
byrinri Tagaa 6iniM O6epye IocTypili OKYJIBIKTap MEH 0acKa Jja MaTepralaap sl ai1aJany OpHbIHA
UQpPIIBIK Oi1iM Oepy pecypcTapbiH jKOHE HHTEPHET - PECYPCTAPbIH KOJIaHy YChIHbLIA b [12].

Kasipri Tanna Python Garmapmanay TiliH OKBITYFa apHaJIFaH KOITETeH UHTEPHET — PeCypCTaphl
Oap. Op mwiatdopma e3iHiH TN YiHpeTy MeToaukackiMeH epekienenesni. I'T oneminae Python timin
MeHrepyre apHairad TanbiMan ruiardopmanap Coursera, Codecademy, Educative.io, Pythontutor,
W3schools xone T1.6.

Coursera — MBIKTBI MaMaHAap JaspiaFaH OHJIAWH-KypcTap >KUBIHTHIFBL. OHma Tek Python
Oarmapiamanay TUTIH MEHTepyre apHaifaH KypcTapiaH 0acka Jla OHJANH-KypCcTap >KUHAKTaJFaH.
Coursera rurat)opMachIHBIH €PEKIIeNiri YHPEeHYI 031 OpbIHIAaFaH TaIlChIPMaJIapbIH SKCIIEPTTEPIIH
TEKCEepYIHEH OTKi3€ anajibl )KoHE opaiibiM Kepi OalaHbIC OPBIHAANBIT OThIpaabl [13].

Educative.io - Oy 6Garmapiaamanayapl yipeHyre )oHe KOATHI TiKeJeH Opay3epie jxa3yra 00JaThiH
MOTIHAIK, MHTEpaKkTUBTI miargopma. OKBITY METOAMKACHl MpaKTUKara OarbITTasiFaH.YHpeHyi
MOTIHJIIK TYKBIPBIMJIAMaHBI OKBIT, THICTI KOJTHI KeJleCi JKOJIFa a3a ajajpl. SIFHM, emkaHmau
Oargapiamanay OpTachlH KYKTEYAIH HEMece OpHATYAbIH KaXKeTi oK. by ke3-kenren Python Tinin
Oacraymipuiapra apHaJFaH KypCTapAaH YJIKEH apTHIKUIBUIBIFBI, OWTKEHI >KaHA/JaH KeNreHIepIiH
Kemnuruniri OarmapiaManay oOpTachlH OpHATy KHUBIHABIKTApbIHA Tal OONATHIHIBIKTAH —ajFfa
KbUDKbIMaAbI [ 14].

Pythontutor — 6yt Python Tininge 6arnapinamanayabl 6actayra apHanraH oMOeOan ratdopma.
Omnnaitn wHTEpHpeTaTop ToybIFbIMeH TeriH. COHBIMEH Karap, Bu3yanu3atop Python ThroTOpBI
Opay3epzie JKYMbIC ICTEHI >KoHE MaiilajJaHylIblFa *XYMBIC OPTAaChlH OPHATYIBIH KaXeTi JKOK.
ANpIMeH TakbpIphIl OOMBIHIIA AaHBIKTAaMa YCBIHBUIAABL. MyHaa OapiblK TEpMHHIECP MEH
GyHKUIMSATApAbIH erkel-TerKelIl curaTTaMachl, COHIal-aKk ©TKeH MaTepuaifa apHajlfaH MUHH-
TpeHaxkepyep 6ap. Coman keiiin Python Bu3yanuszatopbiMeH HIelIyre YChIHBUIATHIH TarchblpMasap
6ap. Tancelpmanapbsl OpblHAAY OapbIChIHIA YHpEHYIIiIeH KaTeliK KeTce, OHJailH BU3yalu3aTop
KOMETIMEH >KIOepreH KaTeliKTepl Kaaamaapra Oesiin, OpbIC TUTIHIErT TYCIHAIPMECIH Kepyre
Oomansl. JKone mnuardopmaza OepiiareH TamncelpMaiapAbl IIEMIYAIH op — TYpil >KOJAAphI
ychIHbLIa B! [15].

W3schools - onnaiin koaTaysl yiipeHyre apHajFaH Terid 0inim 6epy Bed — ruiardopmacet. Python
tutineH 6acka kentereH HTML, CSS, JavaScript, JSON, PHP, AngularJS, SQL, Bootstrap, Node.js,
jquery, XQuery, Ajax cekingi Oargapiamanay TUIIEpiH MEHIepyre apHalFaH aFbUIIIBIH TiTIHAET]
U@ PIIBIK OKY MaTepHaibl 00JIbIT Ta0bUTaabl. MyH/Ia TEK OHJIAWH TYpJ€ KOJ JKa3bIll KaHa KoWMaH,
03 OUTIIMIH TEKCepyre apaHajFaH TECT TalChIpMalapbiH J1a OpbIHAayFa 6onazsl [ 16].

Korapbiga TankplIaHFaH OKyHenepae OailflaHBIC MYMKIHIIKTEPIH KapacThIpFaHIa KeJecl
acIeKTiJIep/l aTar KepceTyre 0o1a/ibl: MaijanaHy bl Ipo(UIiIMEH THIM/L )KYMBIC ICTeY MYMKIH/IT1;
HTML penaktopbIMeH *KYMBIC iCT€y MYMKIHAIr; GopyMIbl Haiiianany; >keke xabapiamanapMeH
alMacy; 4aT apKbUIbl OalIaHbICy; KaXET JKaFjaiiia MoTiHre cypeT peTiHae (opMyranapasl eHrizy
MYMKiHAIr1. Kemminikrepre MpiHanap xartajipl: HHTepdenc ThIM KYpeli, )oHe Oaraapiaamanay TUliH
KETKUTIKTI ~ OUNIMEWTIH  MyFamiM  KyleHi  Oackapylda  KUBIHIBIKTapra Tam  OoJajbl.
[Talinananymeutapael  6emiMaep, Oemiminenep Hemece (uinangap OOWBIHINIA TOMTapra Oeiy
MYMKIHJIT1 JKOK, CTyJ€HTTEp TOOBIH TEK Kypc illiHAe FaHa Kypyra Oonajnsl. Xylie opOip CTyAeHT
OOMBIHILIA ecenTep jKacalIbl, O1paK KaJIbl )KUBIHTHIK KECTEC1 HEMECE CTaTUCTHUKACHI KOK.

WHTepakTHBTI pecypcTap MeH IutatdopMaiap/sl 0y apKbUIbl O11iM Oepy kyilecine apHaIFaH
uupibIK waThopMaIapIblH Op TYPl JeHrele KapKbIHbl JaMbI KeJle KaTKaHIbIFbIH Oailkayra
Oomansl.  barmapnamany — TULIEpiH  YHpeHyre — apHalFaH — OHJIAHH  TuaTdopMaiapiblH
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(GYHKIMOHAABIFBIHA CATBICTRIPMANbI Taay Kyprizingi. Tamgay OGapbicbiHAa TuaTdopManapIbH
KOO cryneHTTEpi MEH OKBITYIIBUIAPBIHA OKY MPOIIECIHAC KOMEKII Kypall peTiH/Ie KOJIIaHy asiChl
OOIibIHIIIA APTHIKIIBUIBIKTAPBI MEH KEMIIUTIKTEpl artan oTiai. Kemirinikrepain inriHae epekiie Ha3ap
ayJapblIaibl:

- Kypc MaTepuaiaapsl akplibl (coursera, educative.io),

- TOXKIpUOETiK TarcelpMajgap MEH KOJIEH ToKipuOe jkacay MYMKIHAIKTEpl MIEKTeysi, Oy
OKYIIBUIAPJBIH ~ TEOpUS ~ MEH  IpaKTHKaHbl  OalIaHBICTBIPYbIHA  KUBIHIBIK  TYABIPYBI
myMmKiH.(W3school, coursera),

- TaKBIPHITIKA caif OeliHeMa3MyH MEH MaTepHuaIapablH KeTKiikci3airi (educative.io, w3school).

3eprTey HOTHKeIEPi

JXorapeia TadKpLIaHFAH TY)KbIpbIMAap Herizinge Python-ma Oarmapiamanayibl TPaKTHKAIBIK
TOCUIE OKbITyFa AapHajfaH IulaTGopMara KOMBUIATBIH HETI3rl TajJanTap TYKbIPhIMIAJIbI.
[Tnardopmanbl Kypy yiriH WWW.PS.KZ OYJITTHIK CEpBEPIHEH XOCTHUHT aIbIH/IbI.

binim G6epy mnaTdopmacel TOMEH IET1 TaJanTap/bl KAaHAFaTTaHIbIPAIbL:

- KapamablM KOHE TYCiHIKTI wmHTepdelic: miarpopMa HMHTYUTHUBTI TypAae TYCIHIKTI,
naiiananyusiiap KUbIHABIKCHI3 KAKETT1 Kypajiap MeH MaTepuangap/sl Tada amysl,

- AHTEPAaKTUBTI OKY KYpaJIapbIHBIH OONybl: IulaThopMa TEK MOTIHMEH UIICKTEIIMEi,
OeliHeMa3MyH, TeCTTep, TalchlpMajap, MPaKTHUKAIBIK >KAaTTBIFYJAp CUSAKTbI TYpJl MHTEPaKTUBTI
AIIEMEHTTEPJICH TYPYHI,

- )KeKE€ OKY TpPaeKTOPHSCHL: TIUaThopMa CTYAEHTTIH OUTIM JAeHreiiHe, KaXeTTUIIriHEe Ccoiikec
KypcTap MeH MaTepHagapAbl YChIHATHIH aJallTUBTI OKBITY JKYleciHe ue;

- JKaHAPTBUIFaH JKOHE JIJI aKHapaT: KypCTbIH OKY MaTepHaJapbIHBIH Callachl KOFapbl OOYHI,
oJIap YHEMI KaHApTBUIBII OTBIPYHI,

- OKy Iporpeci Oakpliay: CTYACHTTEpJiH OKY OapbIChblH, TalChlpManap MEH TeCTTep.IiH
HOTIKEJIEPiH OaKbLIal, OHBI JKaKCapTyFa OarbITTalIFaH Kyienep O0ysl;

- MyJIbTUMEIUa KOJJaHy: OeliHemMa3MyH, uH(orpaduka, ayauo >xkoHe Oacka MyJIbTUMeEana
(hopMaTTapbIH KOJJaHy OKY MPOLECIH KbI3bIKThI KOHE TUIM/II €TYI.

BeG-nnatdopmanbiH  Herisri  (QYHKIIMOHANABIK TalanTapblH aHBIKTaAbIK. [lmardopmansl
KOJIIaHYILIBUIAP/IbIH OPKANCBICBIHBIH 63 poiii Oap. Omap: OKIMIII, OKBITYIIbI, OUIIM aJlyIlbl,
KOHAKTap. YCBIHBUIBII OTBIPFAH KYypC TEOpHsUTBIK OimiMai meHrepyre, Python-ma mpakrtukara
OaFpITTIFaH TOCUIAE OKBITY HETI3JIEpiHE, TYKBIPhIMJAp MEH Karujanapibl )KoHE HOpMaTHBTEPl
TYCIHyre OaFbITTalIFaHbIH €CKepe Kelsle, KY3IpeTTUIK TACUIII JKy3ere achlpy, >KOHE MYMKIHJIIKTI
KaMmTamachi3 ety Kaxet[17]. Beo-mutardopma Python riin Toxxiprbere OarbITTaIFaH TICUIAC OKBITY
KYpCBIHA HET13JeJITeH.

- Kypc Ma3MyHBIH Kypy 'KoHE MaTepUalJapblH OHIELY,

- Python Tinin Toxipubere GarbITTanFaH TOCUIZE OKBITY KYPChIHBIH MaTepUalIapblH OEKITY;

- JlopicTep MeH TecTinepai Kypy/oHey;

- CTyzeHTTepre apHaJiFaH TECTUIEYy HOTHKENEPIHIH CTATUCTUKACHIH Kapay,

- Python Garmapnamanay TiJliHe apHAJIFaH BU3yallu3aTop Kypy.

Beb6-marpopma  Python-mer  ToxkipmbOere — OarbITTanfaH  Tociale  OKBITY — KypChIHA
HETI3/IeITeH/IIKTEH O1TiM aTyIIbl MEH OKBITYIIBI OeTiHae Python Garmapiamanay TiiHiH OacTamkel,
opTalla, >KOFapbl JECHIeWJEeri TaKbIpbINTap >KOHE Op TaKbIPbINKa Colikec BHEOMaTepuaiiap,
TaKBIPBITIKA COMKEC MacbLIMAnOayuiblt mancolpmaniapowvl naudaniany a0ici OOWBIHINA KYPBUIFaH
TarcelpMaiap JKOHe TecT cypakrapel OciiHeneHreH. [lnatdgopmana Python TiniHiH BH3yaln3aTophI
KapacTbIpbUIFaH. SIFHU OLTIM alylibuiap ajlfaH TEOPUSIIBIK OLTIMIH OipieH MPaKTUKAIBIK TYPFbIIa
KOJIJaHbIN Kepei. byn OarnapinaManay TijiiH MEHrepyre eTe THIMII 91iC — TOCJT O0JIMaK.

Python-mer  Toxipubere OaFbITTaqFaH TOCUIAEC OKBITY KYPCBHIHBIH ~Ma3MyHbI  1-KecTe
KOepCeTUIreH/ 1eil 0acTamnkpl XKoHe opTala JeHreinai kamtuasl. Kype Ma3MyHbIHA KbICKAILIA MIOTTY.
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Kecme 1. «Python-0vl maocipubeece bazolmmanzan maciioe OKblmy» KypCblHblH MA3MYHbL

Python-oer maorcipubeze
bazvimmanzan macinoe OKbimy

Maxcamuwi: Python minine Oecen
KbI3bI2YULbLIBIKINbL OSNY,
bazoapramanay Hezizoepin
mycinoipy. Python-oazer nezizei
depexmep KYpblIblMOApbl MeH
011apObIH KOAOAHBLIYbIH MYCIHY.

Lugpproix
KOHMEHm

Buoeo/Tecm/
manceipma

1. Python
bazoapramanay
MminiHe woy

Python oezenimiz ne? OHviy
ApMuIKUBLIBIKIMAPbL MeH KONOAHY
cananapol. Python opnamy oicane
aneawikbl 6a0aprama xHeasy.
Python cunmaxcuci men
KypuLisimsl. Kapanaiiviv
bazoapnamanap: Hello World.

Ipaxmuxanvix mancolpmanap:
aneawxvl Python
ba20apramacoit scasy.
Atinvivanvinap men depekmep
MUunmepiH natoanaHbin UWagblx
ecenmep uieuly.

Tecm mancuipy,
OeHeeliniKk
Manceipmaniapo
bl BU3YANUZAMOP
KoMe2iMeH
oOpbiHOay

2.
Jlepexmepmen
JACYMBIC iCmey:

munmep MeH
KYPuLIbIMOap

Atinvivansiiap, oepekmep
munmepi: int, float, str, list, tuple,
set, dict. Jepexmep
KYPbLILIMOAPLIH 6HOey ddicmepi:
unoexcmep, cpesoep, JHcoHe
a0icmep. Tizimoep men
Kopmexcoep: Kocy, H#orw, izoey.
JKuviHOap men co30ikmep:
JAHCUHAKmMAy, i3oey, dcayapmy.

Ipaxmuxanvix mancoipmanap:
Kanvrynamopowi orcaza
omulpvin, apmypai oepexmep
munmepin Konoany. Maminnen
beneini 6ip co30epai i30etmin
b6azoapaama sncazy. Canovlx
O0epexmepoi CYpbInmay HcaHe
enoey.

Tecm mancwipy,
OeHeelinik
manceipmanapo
bl BU3YATUZAMOD
KoMe2iMeH
opbiHOay

3.
baxwvinay
KYPblabIM-
oapui:
wapmmol
onepamopnap
MeH Yyukioep

Llapmmur onepamopnap: if, elif,
else. Huxnoep: for, while.
Luxnoepoi kondany. canax
JHcypeizy, manimemmepoi Katima
enoey. broxmap men unoenmayus
(KOObIH KYDblIbLMbL).

Ipaxmuxanvix mancolpmanap:
Tizimoeei sicyn dicone mak,
canoapovl 6eny. llatidanrany-
WbI0aH MAIMEMm anblN, OHbIY
eHeizeeH Oepekmepin OHOe).
QuboHauuu candapvin ecenmey
JICoHe Wbleapy.

Tecm mancuipy,
OeHeeliniK
mancuipmanapo
bl BU3YANUZANOD
KoMe2iMeH
opbiHOay

4.
Dyuxyusnap
MeH MoOynvoep

QyHryusiap: anvlkmay,
napamempiepoi bepy, Kaumapy
Mani. QyHKYUANAPObLIY
KOJIOAHBLILYbL JHCIHE KATKLIMATbL
Gynxyusinap. Mooynvoep men
Kimanxauanap: import sxcane from
... import. Cmanoapmmbol
Kimanxauanap mew o3
MOOYIbOepiH dHcacay.

Tpaxmuxanvix mancoipmanap:
Dyukyus Kypy sicaone Kauma
natoanany2a apHaiean Koo
arcazy. XKexe modynw grcacay

Jicane oHbl backa bazoapramada
natioanany. Busyanusayusnay
YUl MOOYIbOEPMEH HCYMBLC

(mvlcanwl, matplotlib).

Tecm mancwipy,
OeHeellix
manceipmanapo
bl BU3YATUZAMOD
KoMme2iMeH
opbiHOay

5.
Kamenepoi
enoey Jcaue

mecminey

Kamenepoi maby scane eyoey
(try, except). Cmanoapmmeol
Kamenep J#ane o1apovl 6HOey
a0icmepi. Tecminey:
bazoapaamanvl mecminey JHcoHe
mecminey Kypanoapsi. Jloz
Qaiinoapvimen sHcymulc.

Tpaxmuxanvix mancolpmanap:
Kamenepoi enoey sicone
natoanaHyublOaH AbIHAMbIH
Mmanimemmepoi mexcepy. Tecm
arcaszy gkcane KOOMvlH OYpbic
JHCYMBIC ICmen mYpP2anbiH
mexcepy.

Tecm mancwipy,
OeHeeliix
manceipmanapo
bl BU3YANUZAMOD
KoMme2iMeH
opbiHOay

6.
Obwvexmie
bazvimmanzan

bazoapnamanay
(00I1)

Knacemap men obvexminepoiy
Heziz0epi. Uukancynayus,
MYpazepiix, NOAUMOpHU3IM.
Kypoiivimoap men adicmepoi

Koroamy. __init__, _ str__,
__repr__ cusikmol apHativl
a0icmep.

Tpaxmuxanvlx mancolpmanap:
Knaccmap men obwvexminep
KYPY, MbICA/Ib, A8MOKOLIKmMep
HeMmece cmyOdenmmep mypajivl
aknapammul cakmay. Mypazep-
JIK KoA0ana omuipsin, 6a2iap-
aamanvl keyetimy. Obvekminep-
MEH HCYMBIC HCaACay, 0NaApOblY
Kacuemmepin bacxapy.

Tecm mancoipy,
OeHeelnix
Manceipmaniapo
bl BU3YATUZAMOD
Keme2iMeH
opbiHOay
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1-xecrene Kapactbipbuirad Kypc MazmyHbl JKOO-HbIH OakanaBp OoibIHIIA O11iM anyIIbuIapbiHa
aprasiran «Python Tininae O6argapiamManayy MoHIHIH TaKbIPBIITAPhl MEH MAa3MYHBIHA Call )Ka3bLIFaH.
3eprrey kymbichl MyxTap Oye30B aThiHIarbl OHTYcTiK Kas3akcTaH yHUBEPCUTETIHIE IKOHE
O30ekam JKonibekoB aTeiHmarel OHTYCTIK KazakcTaH megarorukaiblK YHUBEPCUTETIHIH — (U3HKa-
MaTeMaTHhKa dakynprerinme otkizinmi. CoHpmal-ak, Kypc Ma3MyHBl MeH OumiMm Oepy
mIaThOPMAChIHBIH THIMIUIINT MEH MYMKIHIIKTEpl JKYPTi3iIreH 3epTTey >KYMBICHI OapbIChIH]IA
Tekcepinai. 3eprrey kymbichiHa «Python Timinae GarmapnaManayy MoHI ©TIAETIH OLTIM alymbuiap
(n = 77) kareictel. Jlepextep 2023 — 2024 0Ky JKBUIBIHBIH €KIHINI CEMECTPIHIEC OTKI3UITCH.
Cayanmnamara KaTbICKaH PECIIOHICHTTEDP CTYAEHTTEep OO IbI.

1. Cizre konnanbutran miatdopma yHaas ma? Mo —91%; xok —9%.

2. Ci3z mnatdopma OeTiH TycinOereH ke3iHi3z 6onasr Ma? Mo —5%; sxok —95%.

3. Kypc marepuanmapsr cizre TycinikTi 6omasiva? Mo —80%:; sxox —20%.

4. Ci3 KOMITBIOTEPJIIK TEXHOJIOTUSHBI MEHT€pYA€ KUBIHIABIKTapbIHA Tam 00JbIHBI3 0a? Mo —18%;
)KOK —82%.

5. OKBITYIIBIHBIH KOMETIHCI3 BU3YyalIH3aTOP KOMETIMEH MPAKTUKAIIBIK TallChipManapAbl LICHIye
KUBIHABIKTAp Ooael Ma? Mo —18% /xox —82%.

6. Ci3 GepiireH MaTepuaiblH KONTIriHe OaJIaHBICTBI KEJICHCI3IIKTepre Tan 001abIHbI3 0a? Mo —
32%; x0K —68%.

7. Ci3 OKBITYIIBUIAPDMEH TiKeJIeW KapbIM-KaThIHAC kKacay KaKeTTuliriH cesineciz 6e? Mo —29%;
KOK —71%.

8. TecT TancelpManapblH TANCHIPY KE31H/E €13 ©TKEH JKbUIIapIaFbl CECCHUsIIApMEH CANIBICTBIPFaHa
Ke0ipek amamaaeiHb3 6a? Mo —80%:; xok —20%.

9. Python 6arnapnamuay TiiH matdopma KeMeriMeH YHpeHY yaKbIThIHBI3/IbI YHEMIEYTe KOMET1H
turizai Me? Mo —88%:; ok —12%

10. Busyamuzatop kemerimen Python-ma Tamceipmanapasl OpbIHIAAy Ke3iHAEP KHBIHIBIKTAD
oonmema? Mo —11%; xox —89%

binim 6epy mardopmachiH KoJaHy Ke3iHe aHbIKTalFaH KeM TYCTapbIMEH apTHIKIIBUILIKTAPbIH
eckepe keje, margopmara QyHKIMOHANIBIK TYPFbIJIa aKayjlapblH XOHJEY, OKbITYIIbl MEH OLTIM
aIyIIbl apachbIHAaFbl OalIaHBIC KYpalJAapblH OpPHAIACTBIPY KaKeTiri TyblHAaiabl. CayarHaMaHBI
KOpBITBIHIbIIAN Kene Python-na Garmapnamanaynpl miaargopma KeMeriMeH yHpeTy 'kKoHe YHpeHy
yaKbITThl YHEM/IEY JKaFbIHAH JKOHE MPAKTUKAIBIK JaFIbIIap bl KATBIITACTBIPY YIIIH 6T€ THIM/1 TOCLIT
€KEHJIIT1HE KO31M13 JKETII OTHIP.

Juckyccus

3eprrey Hotmxkenepi KOO crynentrepi yumiH Python tinminae Oarnapiamanayabl OKBITYIBIH
ToxipuOere OarbITTalIFaH TOCUTIHIH TUIMIUIITH KepceTel. OpTYpil OKbITY 9/1iCTEpl CTYACHTTEP/IH
Python Oarnmapnamanay TisliH Urepyre JIereH KbI3BIFYIIBUIBIFBIH apTTHIPYFa KOIl KbIPJbl TOCLIIEPIl
KOJITAaHY/IBIH MaHBI3IBUIBIFBIH alKbIHAaiabl. HoTmxkene, >k00anbIK OKBITY, WHTEPAKTHBTI 9icC
ToCUIep, TachIMaayIIbl TallChIpMalap/ibl OpbIHAAY dAicTepiHiH THiM LT kepeeTinai. On KOO —
na Python-na Toxxipubere OarpITTalfaH TOCUIZE OKbITYFa apHaJlaFraH >KaHAIla MHTEPAKTHBTI 9JIIC
TOCUIIEP/Il €HT13y KaXKETTITiH KOpCeTeIi.

Hortmxkenep xo0anbiK, HHTEPAKTHUBTI OKBITY 9JIIC TOCULAEPAIH THIMILIITIH KOpceTeTiH Oacka /a
3epTTeynepMen coiikec keneni. COHbIMEH KaTap, Oyl HOTHIXKENIep OCHl o/iCTepi THIMII €Ty YILIiH
KOJIJIaHbUIaTBIH ~ MEXaHM3MIEpJl TepeHIpeK 3epTreyre MYMKIHIIK Oepeni. byn  3eprrey
WHHOBAIMSUIBIK ~ OKBITY ~ OMICTEPIHIH THIMIAUITIH OMIMPHUKANBIK TypAe JAdJenien, Oimim
ayIIBIIApABIH OaFaapiiaManay TUTiH MEHIepyAeri KUBIHIBIKTAPhl MEH OJIAPJIbI IIENTy KOJIapbIH
aHbIKTayFa, COHai-aKk Python TijiH OKBITY MpOLIECiH XKaKcapTyFa yJiec KOCabl.

KopsbITbIHABI
byn makanana Python-na 6armapimamanayasl ToxipuOere OarbITTaIFaH TOCUIAE OKBITYABIH THIM/II
onic — Tacinzepi aHbIKTanbil, «Python-ga Garmaprnamanaynel ToxipuOere OarbITTaIFaH TOCLIIE
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OKBITY» - Jell aTaJaThlH Kypc Ma3MyHbl a3ipieHni. Conpmaii — ak wuu¢piaslik Oimim  Oepy
maTdopMaliapbiHa Tajaay Kacaaabl. bisiM 6epy matdopManapbiHa KOWBUIFAH HETI3T1 TajanTapIbl
eckepe kene, «Python-ma 6arnapiamanayasl ToxipuOere OarbITTAIFAH TOCUIAEC OKBITY» - KYPCHIHBIH
Ma3MYHBIHA HeTi3[enreH BeO-tuardgopma sxacanabl. [InaTtdopma mopicTepai, BUICOICKIUIAPIbI,
TaKBIPBINKA Call IEHIeHIIIK TanchlpManapiabl, TecTrepli, Python Busyanu3atopbiH, CTaTHCTUKAHBI
Kapaybl KAMTH/IBL.

OKBITYIIBIHBIH OKY IMpPOLECIH YHBIMAACTBIPY FaHa €Mec, OHbI OakplIayra Jla MYMKIHZIIT1 Oap.
OKBITYIIBIHBIH OLTIM aTyIIbUIapaslH OLTiM ACHIeHiH CTaTUCTHKA apKbUIbI OAKbLIAIl OTBIPYBI, JKOHE
COFaH COMKEC op CTYACHTTIH YJIrepiMiHe cail apHaiibl TarceipMaiap 0epyi O1TiM canachlH XKaKcapTyFa
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AHAJINTUYECKUA OB30P IPUMEHEHMS BJIOKYENH-TEXHOJIOTUI B
OBPA3OBATEJIBHBIX HEJIAX

Annomayus

®dokyc AaHHOTO MCCIIEIOBAHUSI HANPABICH HA METOAOJIOTHIO 00yueHHs OJoK4YerH-TexHomorusM. Llens
WCCIICIOBAHUSl - BBISIBJICHHE OCHOBHBIX HAIIPaBICHUI NPUMEHEHHS OJOKYCHH-TEXHOJOTHH B CHUCTEME
oOpa3oBaHMs. 3a/1a4n UCCICAOBAHUS — W3YyYUTh CBOMCTBA, MPHUHIMIIBI OPTaHU3AIMU JTaHHBIX B OJIOKYEHH,
MMpOoaHAIIM3UPOBATE OCHOBHLIC HAIIpPaBJICHUSA NPUMCHCHUA 6HOK‘I€I>'IH'TGXHOHOFHI>'I B pa3JIMYHBbIX O6J'IaCT5[X
JeSITEIBHOCTH  YEJIOBEKa, Ha OCHOBE TMPOBEACHHOTO aHali3a BBIACIUTH OCHOBHBIE HAaIPaBJICHUS
UCTIONIb30BaHMsl OJIOKYCHH B 0Opa3oBaTENbHBIX IENAX. METOMONOrHs HCCIeNOBAaHHUSA 3aKIIIOYaeTCs B
KOHLIETITYJIbHOH MpopabOTKe TMOHATHA OJOKYEHH M OIpEAeIeHHs ero CBsA3ed ¢ OCHOBHBIMHU cdepamu
ACATCIIBHOCTH YCJIOBCKA, TPHUMCHCHUA 6J'IOK‘-I€I\/'IH'T€XHOHOI‘I/II\/'I B pPa3JIM4YHOI0 THUIIAa OpraHu3aluiax.
3HAYUMOCTh JTAaHHOTO HCCIIEIOBAaHMS JUIS HAayKH M OOINeCTBa 3aKIOYaeTcsi B TOM, YTO PeaH3yeTcs
npopaboTKa MOHATHS OJOKYEHH B KOHTEKCTE CHCTeMBI 0Opa3oBaHUs. Pe3ymbrar McciemoBaHus B paMKax
Z[aHHOﬁ Hy6JII/IKaHI/II/I OrpaHMYMBACTCA BBIABJICHHBIMU B3aUMOCBA3AMU IMOHATUA 6HOK‘ICI>'IH B O6pa30BaHI/II/I C
JOpyTUMH chepamMu IPUMEHEHHUSL.

KaioueBbie ciaoBa: OnokdeitH, OnokueiH-TeXHONOTHH, UH(poBH3aNKMA OOpa30BaHUA, OIOKYEIH-
TEXHOJIOTMH B 00pa30BaHUU.

C.H. Konesa!, M.E. Mancyposa?

' AGaii ateigarsl Kazak YITTHIK TT€JIarOTUKAJBIK YHUBEPCUTETi, AnMarthl K., Kazakcras,
Zon-dapabu ateiHgars Kasak yITTHIK yHHBEPCHTETI, AnMarthl K., KazakcTan
BJOKYEMH TEXHOJIOTUSICBHIH BIJIIM BEPY MAKCATBIHIA KOJIJAHYFA
AHAJINTUKAJIBIK IHNOJIY

Anoamna

Byn 3eprreynmiH MakcaTbl OJIOKYEHH TEXHOJOTHMSJIAPBIH OKBITY OIICTEMECiHEe apHaiFaH. 3epTTeyaiH
MakcaThbl — OiTiM Oepy KyleciHie OJIOKUESHH TeXHOIOTHSIapbIH KOJJaHY IbIH HETi3r1 OaFbITTapblH aHBIKTAY.
3epTTeyaiH MiHIeTTEpPI OIOKYCHHIET IepeKTepAl YHBIMAACTHIPYIBIH KACHETTEPI MEH IPUHIUIITEPIiH 3ePTTEY,
aJaM KbI3METIHIH OpTYpii camanmapbiHna OJOKYeHH TEXHOJIOTHSIAPBIH KOJJIAHYABIH HEri3ri OarbITTapbiH
Tajjay JKoHEe Tanjay HerisiHae OJOK4YeHHNI KONAAaHYABIH HeTi3ri OarbITTapblH aHBIKTAy OOJBIN TaOBLIaIbL.
OiiM Oepy MakcaTbIHIa. 3epTTey ojicTeMeci OJIOKYEHH TYKBIPhIMIAMAaChIH TYKbIPhIMIaMaJbIK OHJICY/CH
JKOHE OHBIH aJ1aM KbI3METIHIH HET13r1 OarbITTaphIMEH OaiiJlaHBICHIH aHBIKTAY 1aH, OJIOKUEHH TEXHOJIOTHUsIIapbIH
opTYpJi yilbIMAapaa KoJAaHyJaH Typabsl. by 3epTreyaiH FbUTbIM MEH KOFaM YILiH MaHbI3AbUIBIFBI OJIOKUYEHH
YFBIMBIHBIH OiTiM Oepy *Kylieci KOHTeKCTiHe 3epTTenyinae. Ochl KapHusIaHbIM asICHIHJIAFbI 3ePTTEY HOTHKEC]
OiimM Oepyzeri OJIOKYEHH TYKBIPhIMJAMAchl MEH KOJJIaHY/bIH Oacka cayanapbl apachIHIarbl aHBIKTAJFaH
OaiflaHBPICTApPMEH MIEKTENe 1

Tyiiin ce3nep: Osokueiin, Onok4yeldH-TexHONOTHsIIAp, OimiM Oepyni uudpranaplpy, Oimim Oepyzeri
OJIOKUEITH TEXHOIOTHSIIAPHIL.
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ANALYTICAL REVIEW OF THE APPLICATION OF BLOCKCHAIN TECHNOLOGY FOR
EDUCATIONAL PURPOSES

Abstract

The focus of this study is on the methodology of teaching blockchain technologies. The purpose of the
study is to identify the main areas of application of blockchain technologies in the education system. The
objectives of the study are to study the properties and principles of organizing data in the blockchain, analyze
the main areas of application of blockchain technologies in various areas of human activity, and, based on the
analysis, identify the main areas of use of the blockchain for educational purposes. The research methodology
consists of a conceptual elaboration of the concept of blockchain and the definition of its connections with the
main areas of human activity, the use of blockchain technologies in various types of organizations. The
significance of this study for science and society lies in the fact that the concept of blockchain is being explored
in the context of the education system. The result of the research within the framework of this publication is
limited to the identified relationships between the concept of blockchain in education and other areas of
application

Keywords: blockchain, blockchain technologies, digitalization of education, blockchain in education.

OcHOBHBIE 110J105KEHU A

N3ydyenue cBOWCTB OJOK4YEHH, MPOBEIEHHBIA aHATUTHUYECKUNH 0030p 00NacTeil mpuMeHeHUus
OJIOKYCHH-TEXHOJIOTHI B PA3IMYHBIX O0JIACTSX JIEATSIBHOCTH YEIIOBEKA 3aCTaBIISCT 32 lyMaThCsl HaJ
T€M, KaKM€ U3 JTUX BONPOCOB MOXKHO MPUMEHHUTH B CUCTeMEe OOpa3oBaHUS B YCIOBHSX
1 dpoBHU3aIUM 00pa30BaHUs M KaK 3TO OTPA3HUTCS B IICJIOM Ha KauecTBe oOpa3oBaHus. BrIsBICHHBIC
HANpaBlIeHUs] TPUMEHEHUs OJIOKYEHH-TEXHOJOTHil ¢ cucteMe o00pa3oBaHUA W TOJTyYEHHBIC
pe3yabTaThl UCCIIEAOBAHUS MOITBEPKAAIOT HEOOXOIMMOCTh BHEIPEHUS 3TUX TEXHOJIOTUH B I1EJIOM B
cucTeMy OOpa3oBaHMsI U B OTHEJIbHBIE €€ CTPYKTYPHbIE KOMIIOHEHTBHL. JTO YCWIHUT HU(MPOBBIE
MPOIIECChl B CaMOM OOpa30BaHUU M TOJOKUTEIBLHO CKaXXETCS Ha TMOATOTOBKE CHEIUAIUCTOB U
KOHTpOJIe 00pa3oBaHusl.

BBenenue

B Tlocmanuu nHapony Ilpesunent K.-)K. TokaeB momyepkuBaeT, 4yTO HEOOXOIHWMO YIENAThH
MOBBIIIIEHHOE BHUMaHKE BOIpocaM u(pOBU3aIINH U BHEIPEHUs nHHOBaIui [1]. 3a mocieaHue ro s
Kazaxcran Bomien B 4HCIO JIUJAEPOB MO UHIEKCY Pa3BUTHS (DUHAHCOBBIX TEXHOJOTHI BHEApPEHUS
WHHOBaWi Ha 6a3e cetn IHTepHeT B prHaHCOBOM oOnactu [2]. OaHo# 13 Harnbosee NepCrneKTHBHBIX
(MHAHCOBBIX TEXHOJIOTUN CUUTAIOTCS pAaclpeleNieHHbIe PEeecTphl, OAHHUM M3 BHJIOB KOTOPBIX
sBisieTcsl Onmok4eitH. BiokdeliH HaxoIWUT CBOE NMPUMEHEHHE B Pa3NUYHBIX cdepax, 0COOEHHO B
¢buHaHCOBOM U B chepe nHPOpMAIMOHHOM O6e3omacHocT. B mocneanee Bpems cdepa mpuMeHeHus
0JIOKUEHH-TEXHOJIOTHI TTOCTETICHHO paCIIUpseTCs: OJOKYEHH BHEIPSETCS B OT/ACIIbHBIC (PMHAHCOBBIC
WHCTPYMEHTBI, HUHCTPYMEHTBl T'OCYAApCTBEHHOIO YIIPABIEHUs, CTPaxoBaHWS M JAp. B ycioBusx
nudpoBuzanuu O0IIECTBA W BCEX OOJACTEH NEATETHHOCTH YEOBEKa, B TOM YHUCJIE U CHUCTEMBI
0o0pa3oBaHMs OCTPO CTOMUT BOIPOC BHEAPEHUS HU(PPOBBIX UHCTPYMEHTOB KOHTPOJS, OOeCTieueHUs
MPO3PAYHOCTH, 3AMUTHl JAHHBIX. ODTH BOMPOCH 3(PGEKTHBHO PEMIAIOTCS 3a CUET BHEAPEHUs
OIIOKYEHH-TEXHOJIOTHI, TTO9TOMY aKTyalbHO PacCMOTPETh BO3MOXKHOCTU MPUMEHEHUsS OIOKYEIH-
TEXHOJIOTHH C IIEJIbIO BBISIBUTH CBSA3HU ¢ 0a30BBIMH MOHATUSMU KOMIIBIOTEPHBIX HAYK U B JATbHEHIIIEM
BHEIpUTh MX B cdepy o0pa3oBaHUS KaK TEXHOJIOTHIO I(P(GEKTHBHOTO KOHTPOJS U HAISKHOU
0€301acCHOCTH.

B pamkax uccrnenoBaHus HaMH HW3Y4YeHBI OCHOBHBIC HAIMpPaBJICHHS MPUMEHEHHUs OJIOKYEHH 1O
chepam IESITEIBHOCTH U OCOOCHHOCTH €TI0 MCIOJIb30BaHUS B SKOHOMHUKE, yIpaBlIeHUH, (PUHAHCAX,
3/IpaBOOXpaHEHUH, JIOTHCTUKE, Oe3omacHocTu. Onupasich Ha CBOWCTBA U apXUTEKTYpy OJOKYEIiH,
chepsl X MPUMEHEHHUS B Pe3yabTaTe MBI IaNITHPOBAIN BO3MOXXHOCTH OJIOKUYEHH-TEXHOJIOTHI s

CUCTCMBI O6pa3OBaHI/I$I, peICHUSA PA3JIMYHOTO THUIIA MEAArOTrMYCCKUX H YIIPABJIICHUYCCKUX 3alad
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00pa3oBaHMsl, ONPENEIUIN CBA3M ONOKYEHH-TEXHOJIOTUH ¢ OCHOBHBIMH BHJAMM Iearornyeckon
NEeSITeIbHOCTH B YCIIOBUSX LU(PPOBU3aLIUU 00Opa30BAHHUS.

B pesynbpraTe nccienoBaHus, NPUXOAUM K BBIBOJY O TOM, YTO €CIM B cUCTEMY 00pa3oBaHUS
BHEJPUTH OJOKYEHH-TEXHOJIOTUH, TO YIPaBJICHHUE PA3IUYHOIO TUIA JAHHBIMU B OOpa30BaHUU
(HampuMep, XpaHEHHE MEePCOHATBHBIX TaHHBIX, BbI1aya TOKYMEHTOB 00 00pa30BaHuU, MTyOIHKAIIHS
y4eOHBIX KYpCOB Ha pa3iMYHbIX 00pa30BaTeNbHBIX IIaTGopMmax, pazaudHblie (HOpMbI 00ydeHUS
TaKye KaK IepCOHAIN3UPOBAHHOE, TUCTAHIIMOHHOE 00yueHHe 1 MHOTOE Jpyroe) OyaeT 6e301acHbIM,
MIPO3payvHbIM, JICIICHTPATM30BAHHBIM U KakK clieicTBUE 3(p(PEeKTUBHBIM.

MeTtoao0rus uccjae0BaHUA

KoHncratupyrommii 3Tanm 3KCIEpUMEHTaNbHOM paldoThl mpoBoiawics Ha 0aze Kaderpsl
HckyccrBennoro nnteiviekra u Big Data dakynprera MHbopmanmnonHbix TexHosoruii Kazaxckoro
HallUOHAJILHOTO yHHMBEpCcUTeTa HMeHH anb-Papabu B 2023-2024 romax moa PYKOBOJACTBOM
3aBenyromei kadeapoi, k.¢.-M.H., morentra M.E. MancypoBoii. B pe3ynbTare KOTOpOoro ciaeian
aHaJIu3 UCIIOJB3YEMBbIX HH(OPMALIMOHHBIX TEXHOJIOTHI B pa3IMYHBIX BUJAX JA€ATEILHOCTH Kadeapbl
UCKyCcCTBeHHBIN MHTEIICKT u Big Data: yueOHbIi mpoliecc, HaydHO-HUCCIIEAOBATEIbCKasA padboTa,
KOHTPOJb Y4eOHBIX JIOCTHKEHUH, ymnpaBieHue kabeapod u ap. ABTopamMu  pabOTHI
poaHaau3upoBaHbl oOpasoBatenbHbie mporpammbl (OIT) OGakanaBpuara «MuTepHeT Bemed u Big
Data» (6B07113 — HuremiekTyainbHble cucTeMbl yrpaieHnus, 6B06107 — Hayka o mgaHHBIX,
6B06104 — KoMIproTepHBIC HAyKH) M MarucTparypbl «MammHHOe 00yYeHHE W aHAU3 JaHHBIX,
«busuec anamutrka u Big Data» (7TM0712 — MuTeiekTyalbHble CHCTEMBI YIpaBjeHus). B xome
WCCJICTIOBAHMS BBISBIICHA BO3MOKHOCTh pacIIupeHus coaepxkanus 6a3oBeix qucrurumH OIT 3a cuer
BKJIFOUEHUS TEM, CBSI3aHHBIX C MOHATHEM OJOKUYEIH, €ro MEeTO/1aMH, 00JIaCTAMU TPUMEHEHHUSI, U/ UITH
BO3MOXXHOCTh BBEJICHHUS CAaMOCTOSITEIILHOTO Y4eOHOrO Kypca, OpPHEHTHPOBAHHOTO Ha HM3ydeHHUE
OCHOB OJIOKYEHH-TEXHOJIOT .

PesyabTaTsl HcciienoBanus

0630p numepamypwi

OpHOll W3 TEpBOOYEPENHBIX 3aJad JAaHHOTO HCCIIENOBaHMUS SIBISIETCd KOHLENTyalbHast
npopaboTKa MOHATHUS OJIOKYEIH U ONPeIeTIeHUs €r0 CBA3€H ¢ 6a30BBIMU MOHATUAMU KOMITbIOTEPHBIX
Hayk. B pamkax maHHOW cTaTbl MBI OTPAHUYHMMCS CIEAYIOIIMMU TIOHATUAM OJIOKYEHH,
MIPUBEICHHBIMU B HAYYHO-TEXHUYECKON JIUTEpaType:

- «BBICTPOEHHAsI IO OIpEeJIeIEHHBIM NTPaBHIaM HeNpepbIBHAs OcIe10BaTeIbHas [IeTo4Ka OJIOKOB
(CBSI3aHHBIH CITUCOK), COIEPIKAIINX KaKyro-1100 nupopmarmtoy» (//ru/Wikipedia.org/wiki/broxuetin);

- «audpoBas 6aza NaHHBIX, coepxaias WHPOpMaIuUio (HampuMep, 3amucu O (UHAHCOBBIX
TPaH3aKIIKAX ), KOTOPYIO MOXHO OJJHOBPEMEHHO MCII0JIb30BaTh 1 COBMECTHO UCIIOJIb30BaTh OOJIBIION
JeLeHTpaIM30BaHHON 00mmenocTynHoi ceThio» (hhtps:// Merriam-webster.com/dictionary/blockchain );

- «3TO YCOBEpUICHCTBOBAHHBIN MeXaHU3M 0a3bl JIaHHBIX, KOTOPBII I0O3BOJISIET OPraHU30BaTh
OTKPBITHI 00MeH uH(popMaInei B pamkax ousHec-cetn» (https:// aws.amazon.com);

- «pacrpeeneHHbI TU(POBOI peecTp KpUNTorpapruuecku MOoANUCAHHBIX TPaH3aKIHil, KOTOpbIE
crpynmnupoanbl B 0s1oku» (https:// csrc.nist.gov/ glossary/term/blockchain_technolody);

- «OTO COBMECTHBIW, YCTOWYMBBIA K B3JIOMY pEECTp, KOTOPBIM XpaHUT TPaH3aKIMOHHbIE
3arucuy (https://nist.gov/blockchain);

- «@T10 (opma TexHONOTHH pactpeaenenHoro peecrpa (DLT), koropas obecneunBaeT
OecrpelieICHTHBIN MOTEHLMAN AJIsl YCTPAaHEHUs OCPETHUKOB, TTO3BOJISISL YYACTBYIOIIMM CTOPOHAM
0oOMEHUBAThCS HE TOJNIbKO HMH(OpManuel, HO U IEHHOCTAMU (JAeHbraMu, KOHTpaKkTaMH, IpaBaMu
coOcTBEHHOCTH) 06€3 HEOOXOJMMOCTH JIOBEPATH KOHKPETHBIM, 3apaHee OIpeIeIeHHBIM OCPETHIUKAM
(marrpuMep, OaHkH WK cepBepbl)» [3];

- «MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHAsT ~TEXHOJIOTUS, O0ecleuynBaronias HEU3MEHHOCTh
nH(pOpMalUK B pacHpeeIeHHON miuaTgopMe JTaHHBIX Ha 0a3e LEMOYKH B3aMMOCBSA3aHHBIX OJIOKOB
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JAHHBIX, 3aJlaHHBIX AJTOPUTMOB MOJTBEPXKICHHUS IEJIOCTHOCTH M CpeAcTB mudpoBanus» [4] u
np. [5-6].

Panee Ha OCHOBaHMHU BBIIICTICPEUHCICHHBIX OMPEACIICHUN MOHITHS «OJIOKYEHHY, TPOBEIEHHOTO
JUTEpaTypHOro 0030pa B paMKax MEPBBIX 3TAIllOB HCCIIEIOBATEIbCKON paboThl ObUIM BBIIEIICHBI
HanOoJIee 3HAYUMBIC «OPTOTOHAITBHBIC) ONpeAeIIeHUs OJOKYCHH, B PE3yJIbTaTe Yero Mmojay4eH Habop
«OPTOTOHAIBHBIX» OMPEEICHUIN MOHATHS «OJIOKICHHY. [|JIsl TOCTPOEHUS KOHIIENTYaIbHON PEIIETKH
MOHATHSI OJIOKYEWH BBIACIICHBI 3JIEMEHTHI ()OPMaThbHOTO KOHTEKCTa, HAa KOTOPHIX M ObllIa TOCTPOCHA
pemrerka. TakuMU SI€MEHTaMU SIBIISIIOTCS KPUIITOBAIOTHI, cMapT-KOHTpakThl, NTF, MexaHu3msr
KOHCEHCYyca U JIp.

O0630p JuTepaTyphl BBIIBHJI OCHOBHBIC OO0JacTH IPUMEHCHHS OJOKYCHH-TCXHOJIOTUH B
pa3IMyYHbIX cepax NesTeIbHOCTH YelloBeKa: (PMHAHCHI, TOPTOBIIS, JIOTHUCTHUKA, 3eMEJIbHBIA peecTp,
CTPOUTENBCTBO, TOJIOCOBAHUE, 3IPABOOXPAHEHHE, MYJIBTHUMEAA, PA3BICUCHUS, OSJIECKTPOHHOE
MIPaBUTENBCTBO, 0€30MaCHOCTh. BONBIIMHCTBO JIMTEPATyphl MOCBAIEHO MPUMEHEHUIO OJIOKYEIHH B
(bMHAHCOBOH JIEATEIHPHOCTH: (PMHAHCOBBIC ONIEPAIMH, HHICHTU(UKAIUS ITOJTh30BaTeNIeH 0aHKOBCKOM
CUCTEMBbI, TPaH3aKIMH, KPUIITOBAIIOTA, WHBECTUIIMHU, OUpKa, IJIATEKHBIE CUCTEMBI U 1p. Takoit
OOLIMPHBIA CHEKTP NPUMEHEHHS OJIOKYCHH-TEXHOJIOTMH BO3MOXKEH 3a CUET JCICHTpaIU3alluu,
HEU3MEHHOCTH M KOHCEHCyca CaMOW TEXHOJIOTHH, TaKKe 3a CYeT OCOOCHHOW apXHUTEKTYyphl
OJIOKYCITHA, B COCTaB KOTOPOU BXOMIST CMapT-KOHTPAKTHI U 0€30ITaCHOCTb.

Hanpaenenus ucnonvzosanus O10Kueln-mexHoi02ull 6 00pa308anuu

AHanM3 pa3InIHBIX HCTOYHUKOB 110 TEME UCCIICOBAHMSI TTO3BOJIHII BBIJICIIUTH OCHOBHBIC 00JI1aCTH
MPUMEHEHUS OJIOKYEHH-TEXHOJOTHH: (PUHAHCHI, TOJOCOBaHHE, JIOTMCTHKA, 3paBOOXpaHEHHE,
obpa3oBaHue, 6€30MacHOCTb (PUCYHOK 1).

[ Jomees
COBAaHHUC ‘-

-‘ 3IPaBOOXPaHECHUE
o0pa3oBaHHe ‘
0e301acHOCTb ‘

Pucynox 1. Ocnognvie obnracmu npumerenusi 610K4elH

PaccmotrpuM  moapoOHO TpUMEHEHHWE BO3MOXKHOCTEH OJOKYEHH-TEXHOJIOTHH K CHUCTEME
00pa3oBaHus ¢ MO3UIHH () (HEKTHBHOCTH, TPO3PAYHOCTH U Oe30macHoCTH [7]:

1. Aymenmugpuxayus: npuMeHeHHE i1 MPOBEPKH MOJIMHHOCTH IUILIOMOB, CEPTH(UKATOB,
o0ecrieueHre JOCTOBEPHOCTH JOCTHMKEHHMM ydamuxcs, 6oprba ¢ Qanbcudukamnmeir, KOHTPOIb U
yIpaBiieHUE MEPCOHATBLHBIMU JaHHBIMHU, HA/IEXKHOE XpaHEHUE TaHHBIX, IPEOCTaBICHHE JOCTYyIa.

2. Tpancnopenmnocms: CO3JaHHE TMPO3PAYHBIX CHUCTEM OTCIECKUBAHUS YUEOHBIX TOCTHXKEHUIN
o0yJaembIX, 3alUCH O BBIAAYM CEPTUPHUKATOB, TUILJIOMOB, OOphOa C TMOIACIKOW JOKYMEHTOB,
aTTeCTaTOB, TUTLIIOMOB.

3. Jocmyn Kk obpazoeamenvHomMy Koumenmy:. co3laHue IuiarGopM oOMeHa y4eOHBIMHU
MaTepuagamMH, KypcaMmH, paclpelneieHne Y4eOHBIX MaTepHalioB, MX JOCTYMHOCTh, CO3JaHHE
mnaTthopM o0ydeHus, Tae y4eOHbIe MaTepHallbl PAaCTpeeieHbl W JOCTYIHBI, TOCTYIMHOCTh Oe€3
MIOCPETHUKOB, PacIpOCTpaHEHHE KypPCOB;

4. Vnpasnenue yueonvimu pecypcamu: >PGEKTUBHOE paclpeiesieHne Yy4eOHBIX pecypcoB,
O6ubIMoTeK, yueOHBIX Tab0paTOpUii, KOMIBIOTEPOB,

5.Qunancuposanue: ormnata 3a o0ydeHue, oOecrieueHrne MPO3PavyHOCTH U OE30MaCHOCTH TPHU
pacmpesieneHuu TpaHToB, dG(eKTUBHOE yIpaBieHne (PUHAHCOBBIMU MTOTOKAMHU.
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OTnenpHO BBIACTUM BO3MOKHOCTH OJIOKUEHH JIJIS pEIICHHS TeJarOTMYeCKUX 3a1adu:

1. Obpamuas cea3b: OCYLIECTBICHHUE MPO3PAYHOM OOPATHOM CBS3M MEXKAY Y4YaCTHUKAMHU
00pa30BaTeNbHOTO MPOIIecca, OICHUBAHNE, KOMMEHTAPUH.

2. I[lepconanusuposannoe ooyuenue: XpaneHne nHGpopManuu 00 HHTEpecax 00ydyaeMbIX, yPOBHE
3HAHUW, BO3MOKHOCTH CO3JJaHUS HHIUBUyaTbHOU TPACKTOPHH O0YUCHHSI.

3. AucmanyuonHnoe ooyuenue: co3laHue JEIEHTPAIU30BaHHOM I1aT()OPMBI, TPOBECHHE 3aHATUI
0€3 IOCPETHUKOB.

4. [[ugpposas epamomnocms: pa3BUTHE UGPOBON IPAMOTHOCTH, PUMEHEHNE WHHOBAIIMOHHBIX
METOJIOB XpaHeHHsI UH(DOpMALIUH.

5. AOmuHucmpuposanue npoyeccog: y4eT MOCEIIaeMOCTH, paclpeesieHle YUeOHbIX PECYpPCOB,
IJIAHUPOBaHUE y4eOHOTo mporiecca, IuGpoBbIe OSH KU, CEPTUPHUKATHI.

6. Omuemnocmy: TPO3PAYHOCTH U JOCTOBEPHOCTh OTUETHOCTH B TIEIarOTUYECKOMN IeATEIHLHOCTH,
y4eOHBIX JOCTHKCHUH.

[lepeuniciieHHBIE TPUMEPHI  IIOKA3bIBAIOT, YTO NPHUMCHCHHEC OJOKYCHH-TCXHOJOTHH B
MeJarornyeckou NEesTENbHOCTH CYIIECTBEHHO MOKET MOBBICUTH 3PPEKTUBHOCTD, MPO3PAYHOCTH U
6e30macHOCTh y4yeOHOTro Iporecca. ITH CBOMCTBA JETAOT OJOKYEHH HYKHBIM HHCTPYMEHTOM JIJIS
pelIeHus pa3InYHbIX 3a7a4 00pa3oBaHUsl.

Jackyccens

PesynmpTaThl TIpPOBENEHHOW  MCCIIENOBATENBCKOM  PabOTHI  MOATBEP)KAAIOT  AKTYaJbHOCTh
pacupenust cdepbl NPUMEHEHHsS OJOKYEHH-TEXHOJOIMM, BO3MOXXHOCTH M HEO0OXOAMMOCTbH
BHEJPEHUS KOMIIOHEHTOB OJIOKYEMH B pa3jMuHble BUJbI JESATEIIBHOCTH B CUCTEME OOpa30BaHUS.
EcrectBeHeH TOT (akT, uYTO Takoe pacmdpeHue TpeOyer crneuuanbHoil noaroroBku UT-
CHELMAIMCTOB I CUCTEMbl 00pa3oBaHMs, BIAJCIOIIMX METOJAaMU U MHCTPYMEHTAMHU OJIOK4YEHH-
TEXHOJIOTUH, CIIOCOOHBIX MHTEIpUPOBAaTh 3HAHMUSA O OJIOKYEHH JUIs pelleHUs Nelarormyeckux U
YIpaBIEHYECKUX 3a]1a4.

B To Bpems, kak B Kazaxcrane Benach paboTa 1mo nuppoBU3aLUN CTPAHBl B paMKaX MPUHATHIX
l'ocynapcrBennbix mporpamMm «MHpopmannonnsnii  Kazaxcran - 2020»  (2013), «{udposoii
Kazaxcran nHa 2017-2020 r.r.» (2017), B TOM 4uciae MO BHEIPEHUIO LU(POBBIX TEXHOJIOTHI B
oOpa3oBaHue: (OpMHpPOBaHHME YCIOBMM M co3laHus M (YHKIUOHUPOBaHUS LUGPOBOI
00pa3oBaTeNbHON Cpefibl, YCHJIEHHE CBSA3HM OYHBIX M CETEBBIX (pOopM 0OyueHHMs, EPErnoAroToBKa U
MOBBIIIEHUE KBATU(UKALNUY ydnuTeaeH s QyHKIMOHUPOBAaHUS CUCTEMBI IM(PpOBOro 00pa3oBaHUs
U JIp. B psijie 3apyOeKHBIX CTpaH yke HaOro1ancs nepexo] OT MPUMEHEHUs 00JIaYHbIX TEXHOJIOTHHA
B 00pa30BaHUU K MPUMEHEHUIO OJIOKYEHH-TEXHOIOT UM,

[lepBbIM YHMBEPCHUTETOM IO HCIIOJIB30BAaHUIO BO3MOXKHOCTEH OJIOKYeH B 00pa30BaHUU
cuntaercs Kunpekuii Yausepcuret Hukocuu (I'peueckuit Kump) (https://www.unic.ac.cy/). C 2013
roga B 3TOM YHHMBEpPCUTETE BO3MOXHO OIJIauMBaTh oOOydeHue OutkoitHamu, ¢ 2017 rona
UCIOJIb3YIOTCS. MaccoBble OTKphIThie OHNaH Kypchl (MOOK) nHa 0a3ze OJ0KYeHH-TEXHOJIOTHH,
co3J1aH OJIOKUEHH-PEerucTp, o0paTHasi CBsI3b MEXy MPENojaBaTeieM U CTyIEHTaMU OCYIECTBIISAETCS
yepe3 6mokyeitH. Cerogus B YauBepcurere Hukocuu @pynkunonupyer MccnenoBarenbckuii IEHTP
OJI0KUEHH-TeXHOJIOTUH, B LIeHTpe OTKpbIT MHcTuTyT Byaymiero, onHuM 13 HampaBieHUI KOTOPOTO
sBstoTCs OnokueitH-TexHoaoruu. C 2018 roga B MaccadyceTCkoM TEXHOJIOTHIECKOM YHUBEPCUTETE
(CHIA) (http://www.mit.edu/) u T'ocynapcTtBerHOM MenbOypHCKOM yHHBepcuTeTe (ABCTpaius)
WCIIONB3YETCsl CUCTEMa HMHU(POBBHIX JWIUIOMOB Ha 0Oa3e OjokYeiH. B »Tux yHuBepcurterax s
MarucTpaTypsl IO HAalpaBJIEHUIO MOJATOTOBKM B 00JacTH (DUHAHCOBBIX BBEJACHA MOATOTOBKA
«brnokueitn u uudposas BamoTay, B oOnactu uHXeHepun «KommbroTepHas Hayka co
crienuanusanueil B kubep0e30mnacHOCTH, MOOMIIBHBIX CUCTEMAX MU OJIOKYEHH-TEXHOIOTHSIX .

B 2023 rony B Acrtana IT YHuepcurere paspadorana OIl mukpoxBanudukanuu «biaokueitn
pazpadotuux» [8]. B KasHY nmenn anp-dapadu Ha kadenpe MckyccrBennsiid naTesuiekT u Big Data
BeJIeTCs paboTa 1o pa3paboTKe TEMAaTUYECKUX KapT HOBBIX 00pa30BaTeIbHBIX IPOrPaMM MOATOTOBKU
CIELIUAINCTOB B 001acTH OJIOKYEHH: OJ0KYeHH-pa3paboTunk «brokueitH-pa3paboTkay, CeHAIUCT
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[0 3alIUTe JaHHBIX B OnokuelH cersix «Kpuntorpadus B Onokdeiin». B xome mpoBemeHHOTrO
UCCIIEIOBaHMsl ObUIM OINpeAeNeHbl TMOAXOAbl K H3YyYEHHUIO OJOKUEHH-TEeXHOJIOTHH B paMKax
nerictByronux OIT Ha dakynbTeTe MHDOpMAIMOHHBIX TEXHOJOTHIA U IPYrUuX Kadeap GpakynbTeTa.

B oOpaszoBarenpHbIX NporpamMmax JUisl yuuTened HHPOPMATHKH B IEAarorH4ecKux By3ax
OJIOKYEHH-TEXHOJIOTUH HE MPEJICTaBICHbI OTAEIBHBIM KypcoM. O0IauHbIe TEXHOIOTHH, TEXHOJIOTHU
HCKYCCTBEHHOT'O MHTEIIJIEKTa, IHTepHeT-BelIeil MOCTeNeHHO HHTETPUPYIOTCS B OJIOKYEIH-CETH, UTO
MOJTBEPXKIACT emme pa3 (pakT HeOOXOTUMOCTH NPUMEHEHHUsI OJOKYECHH-TEXHOJOTHH B Pa3IMYHBIX
obmacTsix cucteMbl oOpa3oBaHusa. B mocinenHue Troxbl B IMPOLECC IOATOTOBKH Y4HTENEH
uHpopMaTuku U poOOTOTeXHHKH B KazaxckoMm HalMOHaJIbHOM MEJarornyeckoM YHUBEPCHUTETE
uMeHu Abas Ha xadenpe MudopmaTnku u MHGOpMATH3AUU OO0pa30BaHUS IO PYKOBOJCTBOM
3aBeAyome kadeapoi, K.I.H., accomuupoBaHHoro mpodeccopa H.T. OmanoBoit yupensercs
BHUMaHUe HUGPoBbIM TexHoNOrHsM «4.0 Mumycrpum» [9]. OmHuM u3 3adMHaTesnell BHEIPEHHS
uupposbix TexHoioruil «Munyctpun 4.0» B memarorudyeckoe oOpa3zoBaHHE sBIETCS Hpodeccop
kadenapel gokrop mnemaroruueckux Hayk E.bl. bumaitbexo [10]. Ilpu ero HemocpeacTBEHHOM
y4aCTHH TPOBOJATCS pabOTHI MO BHEAPEHHUIO B CHCTEMY 00pa3oBaHUsA OOJaYHBIX TEXHOJIOTH,
UMMEpPCHUBHBIX TexHojoruii u ap. B OIl moaroroBku Oymymmx y4uTelned WHPOPMATHKH TIO
cneranbHoCTIM «6B01506 — MubopmaTuka», «6B01509 - Mudbopmarnka U poOOTOTEXHHKAY,
«7M01509 — Iludposoii memgaror» BKIIOUEHBI Kypchl «OO0iadHbie TexXHOJNOTHHY», «OO0NauHble U
MobunbHbIe Texunomorum» [11-12], «OcHoBBI HcKyccTBeHHOro uHTeiutekra» [13], «Pa3paborka
Wnrepuer-seweity [14]. C 2020-2021 yueOHOro roma B MOAroToBKY MaructpantoB OIl
«7M01507 - Undopmartuka» BkItoUeH Kypc «boubliue AaHHble U MalmIuHHOE oOydeHuey, B 2023
rogy B OIl «7M01509 — Ludposoii memaror» BKIOYEH Kypc «MammHHOE OO0y4YeHHEe B
oOpazoBanum». Omnupascb Ha ONBIT B 00JaCTH MAIIMHHOTO oOOy4deHuss mpodeccopoB
P.1. Myxamenuesa [15] u H.1O. 3onotsix [16], B conepkaniu AUCIMIUINH IJIs1 MATUCTPATYPhI ObLIa
MpeaNpUHATa MOMbITKA K.I.H., U.0. mpodeccopom kadenpsl MubopmaTtuku u uHopmaruzanuu
obpazoBanus C.H. KoHeBoil paccMOTpeHHsS BO3MOXHOCTEH CHCTEM MAIIMHHOTO OOYYCeHHS |
OOJBIINX JAHHBIX JUIA cUCTeMbl oOpazoBanus. B 2024-2025 yueOHOM roay B MOATOTOBKY BCEX
yunrtenen-npeametnukoB B KasHIIY wum. AGas BBemeH kypc «OCHOBBI HCKYCCTBEHHOTO
WHTEJJIEKTay, JOMOIHUTENBHO TIpeiaraeTcs Kypc-muHop «Pa3pabotka MHTepHET-Beeii».

Taxum oOpa3om, Mbl BUAMM, YTO MOCTENIEHHO cucTeMa 00pa30oBaHMsI MEPEBOAUT CBOM (OKYyC K
OnokueiiH-TexHosorusiM. EctecTBeHHO, cdepa oOpa3oBaHus Hyxkaaercs He Toiabko B UT-
crenuanucTax B o0nacTh OJOKYEHH-TEXHOJIOTMH, HO U B IeJarorax, CIOCOOHBIX BHEAPSATH 3TH
TeXHOJOTUU B cdepy oOyueHuss U BOCIMTAHUsS, yIpaBieHHs MU KOHTpois. Kak crienctBue
norpedyeTcss TeMaTHdeckass KapTa MOJArOTOBKM Oyaymux ydurtened HHGOpMaTUKU B 00IacTH
BHEIPEHMsI OJIOKYEHH B CUCTEMY 00pa30BaHMs.

3aki0yenne

B pesynbraTe HaMu BBISIBJIEHBI OCHOBHBIE B3aWMOCBSI3M MOHSTHS OJOKUYEHH B 0Opa3OBaHUU C
ApyrumMHu  cepaMu MpUMEHEHHs 53TOM TEXHOJIOTUH, ONpeJeNieHbl HalpaBJIeHUs] BHEIPEHUs
OJI0KYEeHH-TEXHOJIOTHI B 00pazoBaTenbHyI0 chepy. ONbIT BeIyIIUX MUPOBBIX BY30B IEMOHCTPUPYET
Ha MpaKTHKEe MPUMEHEHHE BO3MOXKHOCTEH OJOKUEHH K cucTeMe 00pa3oBaHHs, BO3MOXKHbBIE MYTH
BHEJPEHHUS, KOTOpPbIE MOTYT OBITh aAANTUPOBAHBI /ISl BCEX YPOBHEH 00pa30BaHus, U UCIIOIb30BaHbI
B OOJIBIIMHCTBE BUJOB 00pa30BaTEIbHON JEATENbHOCTH. BhIsSBICHHBIE HANpaBiIeHUs TPUMEHEHHUs
OJIOKYEeHH-TeXHOJIOTH B  o0Opa3oBaHMM TpeOYyIOT OT CHCTEMBbI BBICHIETO 00pa3oBaHUS
OCYILECTBIICHHSI TOATOTOBKH CIIELUAIMCTOB, KOTOpPBIE TITyOOKO pa30uparoTcsi B MeTo1ax OJIOKYeHH-
TEXHOJIOTUI M yMEIOT MX MPUMEHSTh B Pa3IM4YHBIX cdepax AesTeIbHOCTH. B CBA3M ¢ 3THUM Ha
¢dakynprere MHpopmanmonnsix TexHodoruid B KasHY wumenn anp-®apabu Ha kadenpe
WckycctBennblit uHTeUiekT W Big Data Bemercss paboTa Mo MOATOTOBKE OTKPBITHS HOBBIX
oOpa3zoBaTenbHbIX TporpamMm «biokueitH-pa3zpabotka» u «Kpunrtorpagus B O0OKYelH», Kak
pe3yNibTaT MOATOTOBKA BBICOKOKBATM(HUIIMPOBAHHBIX CIELUAINCTOB, [UIsl Pa3iHYHBIX cdep
nesaTenbHOCTH ((puHAHCHI, IUQpPOBas HKOHOMMKA, KpeaTHUBHAas HHIYCTPUS, TOCYIapCTBEHHOE
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yIpaBJIeHUE), B TOM 4Hcle W oOpa3oBaHus. B CBOIO odepenpb MeqarorH4eckuM By3aM CIEIyeT
oOpatuth cBOM (HOKyCc Ha OIOKUYEHH-TEXHOJOTHIO U MO BO3MOXHOCTH PACCMOTPETh MX H3yueHHUE
CTYJAEHTAMH ME€Jarornyeckux crennaibHOCTEN.

baarogapHocTts
JlanHoe uccnenoBanue puHaHcHpoBanoch KoMuterom Haykn MuHHCTEpPCTBA HAYKH U BBICILIETO
obpazoBanus Pecniyonmku Kazaxcran (rpant Ne AP19679514).
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ORGANIZATION AND CONDUCT OF PHYSICAL EXPERIMENTS:
FEATURES OF VR TECHNOLOGY APPLICATION

Abstract

Today, it is important to organize and conduct physics experiments at a high modern level. Practices based
on phenomena and laws from physics include not only theoretical knowledge, but also practical skills.
However, the need for expensive equipment that requires time and safety measures when performing
traditional laboratory work in the field of physics causes difficulties. It also limits the possibility for students
to comprehensively study physical patterns during practice. The use of VR (virtual reality) technology in the
organization and conduct of physical experiments will eliminate these problems and make a significant
contribution to achieving learning outcomes. VR technology creates conditions for students to conduct
experiments without hazardous materials and complex equipment. This, in turn, makes the activities in the
educational process more optimal and safe. In this sense, the main idea and purpose of this study is to determine
the features of the use of VR technology in teaching physics, effectiveness in achieving learning outcomes.
The study examined examples of teaching some complex physics topics and determined the impact of VR on
the assimilation of the topic, the possibility of improving the learning outcomes of laboratory classes. In the
course of implementing the research objective, research methods were used: meta-analysis, questionnaires,
mathematical and statistical analysis, etc. The results of the study showed the methodological features of the
use of VR technology in physical experiments and the effectiveness in improving learning outcomes with ease
of mastering the topic. In addition, at the end of the pedagogical study, the students expressed a desire to
increase their interest and motivation in learning using VR technology.

Keywords: physical experience, virtual reality, learner, VR technologies, educational process, conducting
experiments.

B.A. Kyp6an6ekos!, JK.M. Butnu6aesa?, b. Acanbek?, I11.)K. Pamankymnos?

1 K.A.Scayu atbinnarsl XanslKapaublK Ka3ak-Typik yausepcuteti, TypkicTan K., Kazakcran
2A6ait ateiHnarsl Ka3ak ¥JITTHIK Me1arOrMKaibIK yHHUBEpCUTETi, AnMarthl K., Kazakcran
OU3UKAJBIK TOKIPUBEJEPAI YUBIMJIACTBIPY JKOHE OTKI3Y:

VR TEXHOJIOTUACBIH KOJAAHY JAbIH EPEKIIEJIIKTEPI

Anoamna

Byriari Tanma ¢usuka mnoHI OoOMbIHINA ToxipuOenepai 3amaH TajgaOblHA call JKOFaphbl JCHIeIe
YHBIMIACTBIPY JKOHE OTKI3y MaHBI3IbI OOk TaObuTaabl. PU3KMKa aH KyObIIbICTAp MEH 3aHIAapFa HET13/1e)ITeH
TOKIpOUenep TeOPHSIIBIK OUTIMJII FaHA KAMThIMAMIbI, IPAKTHKAIIBIK, AFABLIAP/IbI J1a YINTACTHIPAbL. Anaiia,
¢u3nKa canachlHJIAFBl JIOCTYPJI 3epTXaHANBIK JKYMBICTApbl ICKE achlpyja KbIMOArT KaOabIKTap/blH
KaXETTIIr, YaKbITThI KOHE KayilCi3AiK MapajapblH Tajlal eTeTiHAIr KUBIHABIKTap Tyasipaasl. CoHmai-axk,
TOXiprOe GapbIChIHAA (PU3UKAIBIK 3aHABUIBIKTApb! OLTIM amyIbUIapblH XKaH-KaKTbl 3epTTeY MYMKIHIITiH
mekreiai. VR (BUpTyanibl IIBIHABIK) TEXHOJOTHSCHIH (U3UKAIBIK TOKIpOHenepai YHBIMAACTHIPY MEH
OTKi3yle KolJaHy Oyl meyTeynaepai >KOHbI, OKy HOTHKEJIEpiHe KOJI XKETKi3yAe eeyni yiec Kocaapl. VR
TEXHOJIOTHSICHl OiTiM anylmbuIapAblH KayinTi MaTepHajlapchi3, Kypleni aOAbIKTapchl3 Taxipubenepmi
KYprizyiHe karai sxacaiipl. byl o3 ke3erinyie oKy yaepiciHler ic-opeKeTTep 1l OHTaNIIbI opi Kayilci3 eTe.
Ocbl TypreITaH OYJ1 3epTTEY/AiH HETi3ri HIesicbl MEH MakcaThl VR TEXHOJOTHSCHIH (DU3MKaHBI OKBITYIA
KOJIIaHY/IBIH €PEKIIETIKTEPiH, OKY HOTKEIISPIHE KOJI KETKi3yIerl THIMIUIITiH alKbpIHAAY OOJIBI TaObLIA bL.
3eprreye Gu3nKaHbIH KeiOip KypIei TaKbIPBITapbIH OKBITY MBICAIIAPHI KAPACTHIPBHUIBI dKOHE TAKBIPBITITHI
MeHrepyeri VR acepi, 3epTxaHajblk cabaKkTapIblH OKY HOTHIKEIEPIH dKaKcapTy MYMKIHAIKTEPl alKbIHIAJIbI.
3epTTeyaiH MaKcaTblH iCKe achlpy OapbICBIHAA MeETa-aHallu3, cayajlHaMa, MaTeMaTHKaJIbIK-CTaTHCTUKAIIBIK
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Tajmay JkoHe T.0. 3epTTey oJicTepi KONMAHBULABL 3epTTey HoTmkenepi VR TexHonorusacelH (usmuka
ToXipOMenepinae KONIaHYIABIH SIICTEMENIK epeKIIeTNIKTepiH JKOHE TAaKBIPBINITHI JKEHIT MEHTepil, OKYy
HOTHKEJICPIH XKaKChIPTYIaFbl THIMALTITIH KepceTTi. COHBIMEH KaTap, MeAaroruKaibIK 3epTTey COHbIHA O171iM
anymbsuiap VR TEXHONOTHACHIH KOJJaHY apKbUIbl, OKyFa JIETE€H KBI3BIFYIIBUIBIFEI MEH MOTHUBAIUSIIAPHIH
KYIIenTe arranaapbiH OUTIipIi.

Tyiiin ce3nep: dm3ukanbk Toxipuoe, VR TexHomorus, BUpTyanasl mbeHABK, 3D Moxen, oKy yzepici,
O1TiM amyIibl.

B.A. Kyp6an6ekos?, )K.M. Butu6aesa?, b. Acantek, I11.)K. Pamankymnos!
! Mexnynaponuslii kazaxcko-Typenkuii Yuusepcuter umenn X.A.Scasu, r.Typkecran, Kaszaxcran
?Kazaxckuii HaumoHanbHbIi neqarornyeckuii yausepeuteT umenu Abas, r.Anmarsl, Kazaxcran
OPI'AHU3ALUA U TPOBEAEHUE ®U3NYECKHUX OIIBITOB: OCOBEHHOCTH
INPUMEHEHHNS TEXHOJIOI'UHU VR

Annomayus

Ha ceromusmHuii neHb BaKHBIM SIBIISICTCS OPraHM3alis M INPOBEICHHE SKCIEPUMEHTOB IO (hU3MKE Ha
BBICOKOM COBPEMEHHOM ypoBHE. [IpakTHKH, OCHOBaHHbIC HA SIBICHUSIX W 3aKOHAX M3 (PM3HUKH, BKIOYAIOT HE
TOJILKO TEOpETHYECKHE 3HAHHS, HO M TMpaKTHYecKhe HaBbIKU. OIHAKO HEOOXOIUMOCTH TOPOTOCTOSIIETO
000pyaoBaHMs, TPEOYIOIIEro BpeMEHH! 1 Mep 0€30I1aCHOCTH IPH BHIITOJHEHUH TPaJAULIHOHHBIX Ja00PaTOPHBIX
pabor B obmacTH (U3UKH BBI3BIBAET TPYAHOCTH. Takke OrpaHMYMBACT BO3MOKHOCTH BCECTOPOHHEIO
W3yUYeHHSI 00YyJaIOMIMMUCS (PUINUECKUX 3aKOHOMEPHOCTEH B X0/1€ MPaKkTUKHU. [Ipumenenne Texnomorun VR
(BUpTyasIbHON peajbHOCTH) B OPTaHU3ALMU U NIPOBEACHUH (PU3MUYECKHUX OINBITOB YCTPAHUT 3TH MPOOJIEMBI U
BHECET CYIIECTBEHHBIN BKJIA] B IOCTHKEHHUE Pe3yNbTaToB o0ydeHus. TexHnomoruss VR co3maer ycrioBus s
MpoBeneHNsI 00yJYaroIUMHUCs YKCIIEPUMEHTOB 0€3 OMACHBIX MaTepUaloB, CIOKHOT0 000opyaoBaHUs. ITO, B
CBOIO Ouepeab, AeaeT AEATEIbHOCTh B yuyeOHOM mpouecce Oojee OonTUMaiIbHOM W OezomacHod. B stom
CMBICIIE OCHOBHOM WHIeed W LeNbI0 JAaHHOTO MCCICAOBAHMA SIBISICTCSA OINpelesieHHEe OCOOCHHOCTEH
npuMeHeHus: TexHonoruu VR B o0yuenun ¢usuke, 3hHEKTUBHOCTH B JOCTHKCHUH PE3YJILTATOB 00yUYCHUSI.
B wuccrnenoBaHuM paccMaTpHBaNIHCh TPUMEPHl MPENOJaBaHUS HEKOTOPBIX CIOXKHBIX TeM (U3UKH U
OIIpeneNsUINCh BIAMSIHUE VR Ha ycBOeHHE TEMbl, BO3MOMKHOCTH YIYYIICHHS pE3yJIbTaTOB OOyueHHS
nabopaTopHbIX 3aHATHH. B Xoze peanw3anuu menw WCCIIEAOBaHHMS OBUIM HCIIONB30BAHBI METOBI
WCCIIEIOBAHMA: METaaHaJIn3, AaHKeTHPOBAaHWE, MAaTeMaTHKO-CTaTUCTMYECKMH aHamu3 u JAp. Pe3ympraTs
WCCIICIOBAHUS TIOKA3aJld METOAOJIOTHUYECKHE OCOOEHHOCTH NPHMEHEHMs1 TexHojormu VR B Qusnueckux
9KCHEpUMEHTaX U 3PQPEKTUBHOCTh B YIYUIICHUU PE3YNbTAaTOB 00y4deHHsI ¢ OOJEerdeHHEeM OCBOCHHS TEMBI.
Kpome Toro, B KOHIIE TIEJarorHUeCKOro UCCIeI0OBaHus 00YJaloNecs: BEIPa3UIIv JKeJIaHue YCHITUTh HHTEpEC
W MOTHBALIMIO K 00YYEHHIO ¢ TIOMOLIBIO TeXHOoJoruu VR.

KaoueBbie caoBa: ¢dusmuecknii ombiT, VR-TexHONOTHWs, BUpTyalbHas pealbHOCTh, 3D-monens,
o0pa30BaTesIbHBIN MPOIIECC, 00YUIAFOIIUICS.

Main provisions

The idea of the prospective study is to increase the possibility for students to comprehensively
study physical patterns in the process of practice based on VR (virtual reality) technology. During the
study, examples of teaching some complex physics topics were considered and the influence of VR
on the assimilation of the topic, the possibilities of improving the learning outcomes of laboratory
classes were revealed. The study used methods of meta-analysis, questionnaires, mathematical and
statistical analysis. The results of the study showed the methodological features of the use of VR
technology in physical experiments and the effectiveness in improving learning outcomes with ease
of mastering the topic.

Introduction
It is known that the conduct of traditional laboratory classes in teaching subjects in the field of
physics presents a number of difficulties. Indicators of these difficulties are the inability of students
to demonstrate the theoretical knowledge gained in lecture classes in the course of practical work,
time constraints in laboratory classes, and lack of access to the equipment necessary for performing
many physics experiments. Currently, several studies are being conducted to identify new
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technologies to overcome these difficulties. The fact that the pace of technology is changing faster
than ever makes it necessary to develop skills related to these technologies early in the student.

In recent years, the widespread use of virtual reality in the field of Education has opened up new
opportunities for organizing and conducting physical experiments. Working in an immersive
environment based on virtual reality technologies is carried out using specially developed software
tools. The importance of virtual reality (VR) technology in teaching physics can be explained by the
ability of students to make virtual trips using traditional methods. VR technology allows you to
comprehensively demonstrate, study, analyze experiences based on physical phenomena and laws,
entering the world of virtual reality.

The work of researchers on the use of VR technology in chemistry and physics laboratories shows
that the results of training had a significant positive effect. In the chemistry laboratory, the
performance of tasks using VR technology increased by 92.63%, in the Physics Laboratory-by
93.38%. Scientists have proven that VR technology is easy to use in laboratories and improves
practical skills [1]. VR technologies create the conditions for making physical experiences more
interactive and visually interesting. Students in the educational process can control experiments with
their own hands and monitor the results in real time, changing various parameters. Scientific research
shows that VR technology can improve the quality of learning and increase the motivation of
students [2]. T. Li paid special attention to the advantages and design principles of VR technology in
order to deepen students ' knowledge and improve the efficiency of the educational process [3].
Therefore, we are convinced that the use of VR virtual reality technology in order to increase the
motivation of students using interactive and visual elements in teaching physics has a significant
potential. In improving the process of teaching physics, augmented reality (XR) technologies, Virtual
Reality (VR) and augmented reality (AR) technologies have given students confidence that they will
increase learning motivation [4]. The smartphone-based model of virtual reality (VR) technology
provided a free tool for creating visualizations for STEM courses, allowing students to easily create
VR visualizations across multiple platforms without the need to learn a complete VR development
system [5]. In addition, there are studies that have shown the need to develop VR-based learning, that
is, the attitude of participants to The conducted survey among students to this conclusion [6]. Thus,
it can be concluded that the development of educational resources using innovative technologies on
the way to learning physical knowledge plays an important role in developing students ' interest in
learning. Among the works that can serve as the basis for the use of the virtual environment in the
educational process, E. Shudaifat, N. Alsalhi were able to find out the level of participants by dividing
them into experimental and control groups. The experimental group, trained in a virtual environment,
found that there was a statistical difference compared to the control group, showed a positive result
[7]. H. Guleryuz conducted a study with the view that the introduction of new technologies in the
educational process will make learning more sustainable and effective. As a result, a study that lasted
8 weeks showed that 3D technology gives positive results in the educational process [8].

As one of the most important principles of using VR technology in organizing physical
experiments, one can cite the ability to make laboratory classes more interesting and increase their
methodological significance. S. Chou showed the importance of teaching students of the fourth grade
of primary school using interactive technologies in the direction of improving learning outcomes
through research [9]. In his article, H. Alsouat noted that VR technology gives good results in the
educational process, in the gaming industry, and also has a positive effect on improving digital
literacy [10]. In order to increase the level of education of students in the educational process, M.
Kumalasari, M. Trieno conducted a study of students in 11 classes, as a result of which they found
that the lower-level group was able to increase the level of education by 33%, the middle-level group
by 60%, and the upper-level group by 7%. He argued that the virtual world of physics helps students
to create physical experiments on their own [11]. The use of VR technology requires conducting
research aimed at increasing the interest of students, these studies are used in the organization and
conduct of physical practices in the educational system or in the STEM field. These studies show the
benefits of VR, which allows you to visualize physical processes in a virtual environment, which in
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turn contributes to the development of the educational system. This work focuses on the use of VR
technology in teaching physics to answer the scientific questions of the following study:

- Are there any significant differences in the motivation of students using VR technology to master
theoretical knowledge in physics?

- What is the role of VR technology in the development of practical skills of students?

- What are the advantages of using VR technology in creating physical experiments over traditional
methods?

The purpose and main idea of this study is to determine the solution to the above problems, to
demonstrate the advantages of using VR technology in organizing and conducting physical
experiments.

Research methodology

In the course of the study, the selection of scientific papers was selected according to
predetermined criteria. The search was carried out using the keywords" physical education”," virtual
reality”," 3D model " and the publications of the last 5 years were taken into account. To increase the
statistical significance of the results, we used meta-analysis — a method of combining the results of
several scientific papers to formulate general conclusions. Each method is aimed at solving specific
research questions and contributes to the conduct of research on a systematic and scientific basis.
Depending on the goals and objectives of the study, methods of metaanalysis, survey, as well as
mathematical and statistical analysis were used. The reliability and accuracy of the data obtained
ensures the scientific validity of theoretical conclusions, the logical structure of the study and the
results of testing in the experimental environment. In 2024, a study was conducted at the Khoja Ahmet
Yassawi International Kazakh-Turkish University. The total number of participants was 80 students
(Bachelor, Master, PhD). The participation of participants in a one-time survey made it possible to
find out the benefits of using VR technology in the organization and conduct of physical experiments.
62 students in the specialty 6B01510-Physics, 16 students in the specialty 6b05348-Physics, 2
participants in the specialty 6B05310-physics made a choice according to their point of view. The
questionnaire includes 14 main questions related to the topic and 2 additional questions related to the
direction of study. The questionnaire is designed to identify the features of the use of VR technology
in the educational process. Scientific assumptions were studied to determine the statistical
significance of the survey results. The content of scientific forecasts is as follows:

Ho1: From the point of view of the survey participants, there is no advantage in using VR
technology in teaching physics.

Ho2: Physical experiments conducted using VR technology significantly increase students '
experience skills and interest in the subject compared to traditional methods.

In processing the data from the survey, we used the t test (one sample t test), which is the most
effective test for determining whether there is a statistical difference in only one survey. we can
determine its value using the Formula (1).

S @
X - arithmetic mean value, (2) we define by the expression.

ixi 2)

Uo - the hypothetical average value. Based on the hypothesis, the accepted mean is the value.
S — standard deviation.

X =

3|
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Standard deviation is a statistical parameter that shows how much the values obtained in the result
deviate from the average value. In determining the standard deviation (2), the mean value was
determined according to the formula. Then determine the difference of each value from the average
and calculate the square of each difference. Determine the sum of the found squares and divide it by
the number of elements. Find the square root of the last result. The general conclusion of these
operations is shown in Formula (3).

5% = ! Zn:(x - X)?
=no1 W ) 3)
=1
n —sample size.

Results of the study
As a result of 10 articles taken as a basis, the meta-analysis data are shown in Table 1.

Table 1. Collected scientific sources by the method of meta-analysis.

Study hame Std diff in means Std Err
1 2 3
Shudayfat et.al (2021) 1,608 0,149
Hasan Giileryiiz (2023) 1,967 1,536
Chin-Cheng Chou (2016) 0,783 2,66
Hamad H. (2022) 0,803 0,191
Phoong et.al. (2020) 3,302 3,476
Elfakki et.al (2016) 7,09 1,394
Kumalasari et.al (2018) 1,13 1,685
Bhakti et.al (2023) 1,509 0,181
Widodo et.al (2022) 0,221 0,332
Astksoy and Islek (2017) 3,539 4,24

The results obtained in Comprehensive Meta-Analysis 4.0. we can get a conclusion by entering it
into the program. The first conclusion was determined by the plot of the pit. The funnel drawing is a
graphical tool for detecting deviations in meta - analysis. Conclusion of the drawing of the pit in US
(Figure 1).

Funnel Plot of Precision by Std diff in means

Precision (1/Std Err)

00

Std diff in means

Figure 1. Pit drawing according to the analysis of the scientific literature
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For the synthesis and interpretation of the results of scientific research, the Forest plot (forest plot)
is the basis tool. The results of 10 articles taken as a basis were shown graphically (Figure 2).

Model | Study name Statistics for each study Std diff in means and 95% CI
SO yoance | Lowerlmt | Upperlimt | ZVabe | pVaue | 100 050 0m 050 100
Shudapfat 0,149 0,022 1316 1,900 10,792 0,000
Hazan 1536 2,359 -1.044 4578 1.281 0,200
Chir-Cheng 2,5B0 7078 -4.431 5,997 0,234 0,768
Hamad H. 019 0.036 0.429 1,177 4,204 0.000
Phoong 3478 12,083 -3511 10,115 0,950 0,342
Elfakkiet.al 1,354 1,543 4,358 9,822 5,086 0,000
Kumalasar 1,685 2,839 2,173 4433 0,671 0,502
Bhakti et.al 0181 0,033 1,154 1,864 8,337 0,000
widodo 0332 0110 -0.430 072 0.EEE 0,506
AgPkzoy 4,240 17,978 -4,771 11,849 0,835 0,404
Random 0.3m 0.037 0,770 1,991 4433 0.000 —
Pred Int -0,244 3,003 I

Figure 2. Forest plot (forest plot) reflection of the results of scientific works in the form of a graph

Let us dwell on the main conclusion of the analysis. The analysis is based on ten studies. The
average impact was considered with a confidence interval of 95% from 0.770 to 1.991. The Z-value
evaluates the null hypothesis, which checks whether the average effect value is zero. With a Z-value
of 4.433 and a significance level of 0.05, with a value of p < 0.001, we conclude that the magnitude
of the average effect is significantly different from zero, which refutes the null hypothesis.

The results of such a meta-analysis show that the use of virtual materials in physical experiments
has a positive effect [12-16]. In this way, we can continue our research with confidence. In connection
with these studies and combining the results of scientific research on the research topic, meta-analysis
has revealed the relevance of our topic. The analysis of 10 articles provides accurate information and
useful recommendations regarding the use of VR technology in physical experiments and in the
educational process. Most of the works studied were based on quantitative methods, in which
researchers used questionnaires, experiments, tests and control work to collect data. The results of
the analysis showed that the use of VR technology in the organization and conduct of physical
experiments has advantages.

Thus, the use of VR technology in teaching physics offers many opportunities and advantages:

- Improve the visualization and understanding of educational material;

- Increase the intellectual interest of students;

- Increase the level of security and reduce costs;

- Convenience of conducting laboratory work.

In particular, the widespread use of VR technology in the educational process has a great impact
on the quality of education and increasing students ' interest in science. VR technology is a reality
created using 3D images and computers. It is used either through large screens or through VR glasses
mounted on the head. VR glasses (Figure 3) are distinguished by the fact that they give the impression
of being in the real world. VR glasses can allow the user to interact in a realistic way in the virtual
world and allow them to improve practical knowledge in different areas.

We have experimentally examined the possibilities of VR glasses in the interpretation of physical
phenomena and laws in the course of training. The use of VR glasses provides students with new
opportunities in the study of physics when explaining the working principles of various devices, such
as ballistic pistols, barometers, Transformers, internal combustion engines and jet engines. The most
effective way to explain the principle of operation of any physical equipment is to break it down into
components. Using VR technologies, it is possible to create a 3D model of any device, which students
can divide into parts and reconstruct, which significantly improves the understanding and assimilation
of the material.
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Z;]'

Figure 3. VR glasses in the Physics Laboratory

For example, you might consider using VR glasses with the IXR Labs program installed. This
program shows the working order of the transformer, which helps to better understand the working
principle of physical equipment (Figure 4).

Figure 4. Transformer composition. IXR Labs program.

Each theme consists of three parts called Separate Parts, X-ray View, Show Working. In the
Separate Parts section, the unit is arranged divided into parts. Each of them is transmitted in Test and
audio formats with information about the function of this particle when touched by a beam from the
VR helmet controller. In the X-ray View section, the external body of the unit is transparent, the
internal mechanisms and the ongoing phenomena, the principle of operation of the unit are clearly
visible. VR technology has reached a high level due to fierce competition in the gaming industry.
However, in the field of educational content, competition is much lower, which leads to many
disadvantages. For example, in the program mentioned earlier, limited interactive interaction can be
observed, although each student wants to have the opportunity to literally "catch" the objects they are
studying. Therefore, the development of VR technologies aimed at education, especially in the
preparation of future physics teachers, and providing students with the opportunity to independently
interact with teaching aids, should be considered as one of the main tasks of modern physical
education. Let's consider the results of the survey based on the research topic. The results of the t test
for one questionnaire in order to determine the features of the use of VR technology in teaching
physics are shown below. 80 students took part in the survey. The average value of their accepted
result for each question was determined using the formula (M) (2).

8+10+10+10+8+20+13.3+13.3+13.3+10+8+8+9.6+13.3
14

M = =11.1

t is another quantity required to calculate the test standard deviation. We calculated the value of
the standard deviation (S), as shown in the expression (3).
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§2 = ﬁ((ll.l -8)2+(11.1-10)2 + (11.1 = 10)? + (11.1 — 10)? + (11.1 — 8)?+(11.1 —
20)2 + (11.1 - 13.3)2 + (11.1 — 13.3)? + (11.1 — 13.3)> + (11.1 — 10)? + (11.1 — 8)? +
(11.1-8)2+ (11.1-9.6)*> + (11.1 — 8)? + (11.1 — 13.3)2 = 11.1

S=+v11.1=3.33

We determine the value of the Test (t) by putting the calculated results in the Formula (1). (1) the
hypothetical mean in the expression is equal to 20.

_20-111
t=—333 =1

V14

The main parameter in determining the degree of freedom (df) p value. Its definition varies
depending on the type of survey. Since we only have the results obtained for one survey, the
determination of the degree of freedom (df) is determined by the expression below.

df =n—1=14—1=13

After the parameter required to calculate the entire p value is determined, we calculate the p value
using the SPSS program. In our case, the value of the p value (2) is shown in Table.

Table 2. Data result

n M sD SEM df t p
14 11.1 3.33 0.89 13 10 0.0001

Category

*M is the arithmetic mean; SD is the standard deviation; SEM is the standard error; df is the degree of
freedom; the average difference is important at p <0.05;

From the point of view of students, the statistical significance of the survey result was: t(13)=10.
p <0.05, that is, it shows that there is enough evidence to reject the null hypothesis.

Based on the results obtained, the Ho1 hypothesis was refuted. That is, the results of a survey of
participants showed that the use of VR technology in organizing and conducting physics experiments
has its advantages. In conclusion, it should be noted that the use of VR technology in teaching physics
makes a great contribution to improving the quality of education and awakening their scientific
interest.

Discussion

The results of the current study open up prospects for a deeper application of VR technologies,
especially in aspects of improving the efficiency of laboratory classes, strengthening interactive
elements of the educational process and improving the quality of education in general. Comparison
of these results with data from other scientific studies makes it possible to comprehensively assess
both the advantages and existing limitations of VR technologies, which contributes to their integration
into educational practice in a more grounded way. In experiments using VR technologies on the topics
of force and mass of the mechanics course, it was shown how innovative technologies can be
integrated into the physics teaching process [17]. Traditionally, teachers communicate physical
knowledge to students through textbooks or oral explanations, which often leads to difficulties in
fully understanding physical phenomena. The use of interactive technologies, including VR, allows
you to overcome these difficulties and provides visual and understandable ways of learning the
material [18]. Independent implementation of physical practices contributes to the better assimilation
by students of the basic concepts of mechanics, where the active activity of the student plays an
important role. In this sense, VR technologies significantly increase the effectiveness of the
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educational process, allowing students to recreate and experience physical phenomena themselves
[19]. It is also worth noting a scientific study in which VR was used to create virtual laboratories in
quantum physics, which made it possible to conduct experiments with quantum gates as part of a full-
time training program. The results showed that the use of VR allowed students to gain a deeper
understanding of the concepts of quantum gates.

Thus, in our study, we can conclude that VR technologies significantly expand educational
opportunities, which significantly affect the quality of teaching physics and open up new prospects
for the educational process as a whole.

Conclusion

Modern educational processes require the active introduction of new technologies. These
technologies can significantly improve students ' learning opportunities and increase the effectiveness
and attractiveness of learning. The benefits that new technologies bring to the education system can
contribute to the direct improvement of its quality. This scientific study suggests the use of VR
technology in the creation of physical experiments. In particular, it was shown that VR technology
has a significant impact on the quality of physics teaching and the ability of students to understand.
The benefits of using VR technology, such as increasing motivation for learning, creating a safe and
comfortable experience, are recognized as a new and effective method of using VR technology in
physics. In the future, the widespread use of VR technology in the education system will make a great
contribution to the awakening of scientific interest of students. This research has been/was/is funded
by the Science Committee of the Ministry of Science and Higher Education of the Republic of
Kazakhstan (Grant No.).
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IIYTHU PEHHEHUA BAPBEPOB UHTEI'PALIUU STEM-OBPA30OBAHUS B
MOJAIrOTOBKY YUUTEJEN NHOOPMATHUKHA

Annomayus

3TO Mccae0BaHUEe OCHOBAHO HAa KOIMYECTBEHHOM METO/E, B KOTOPOM MpPUHSUIM ydactue 129 yunteneit
nHpopmatuku (51 myxunHa u 78 xeHmuH) u3 43 mKkox ropomga Anmarsl. Llens maHHOTO HCcenOBaHUSA
y3HaTh 0 O0aphepax W MyTH WX pelIeHUs Jis BHeApeHus, nHterpupoBanHoro STEM (science, technology,
engineering and mathematics) oOpa3oBaHusl B TOATOTOBKY OyIylIux yuuTeneil nHopMaTuKu. Pe3ynbrars
HCCIIEI0BAHUS MOTYT OBITh HCIIOB30BaHbI IIPH pa3padoTKe 00pa30BaTEIbHBIX IPOrPaMM B BBICHIIMX YUEOHBIX
3aBEJCHUAX, YTO NPHUBENCT K YIYYLICHUIO MMOATOTOBKM Oynymmx yumtened mndopmatuku. Hecmorps Ha
MHOTOYHCIICHHBIE HCCIIEIOBaHUs, MOCBSIICHHBIE MpeumymiecTBaMm W cTpaterusMm STEM-oOpazoBanms,
Oapbepbl U CIOCOOBI HMX MPEOJOJCHHS NPU BHEIPCHUU 3TOW CHCTEMbI, OCOOCHHO C TOYKH 3pPCHUS
npernojaBareneld, OCTaloTCs HENOCTaTOYHO H3YYEHHBIMHM. B mporecce MOATOTOBKM OyOyIIMX Y4HTeNeil
WHGOPMATUKH CYIIECTBYIOT pas3JIM4HbIe TMPEISTCTBUS C OTrPaHWYEHHBIM JOCTYIOM K pecypcam,
HEJ0CTAaTOYHOM MOJATOTOBKON yunTeNlel, HEXBaTKON BPEMEHHU U CPEJICTB Ha MEePEnoIrOTOBKY. OTH Oapbepsl
BKJIIOYAIOT JIMYHBIC, WHCTUTYLHOHAJIbHBIE M CHUCTEMHBIC HPOOJIEMBI, KOTOPHIE MOTYT NPENSITCTBOBATH
naterpatimn STEM B mpakTuky mnpenonmaBaHusi. B wWcciemoBaHWM BBISBISAIOTCS OTH TpoOenbl U
MOTYEPKUBACTCS HEOOXOMMOCTh YCTpaHEHHsI 0apbepoB ISl MOBBIIICHUS KauecTBa 00pa3oBaHus B 00J1acTH
KOMITBIOTEPHBIX HAYK U B MOATOTOBKE OYAYIIUX YUHuTeNIeH HH)OPMATHKH.

KuaroueBbie cioBa: Oapbepbl, npobnembl, STEM oOpazoBanue, yuurtens mHOOPMATHKU, UHTETpays,
oOyueHme.

T.®. Maparogal, b.I'. Bocranos?
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NH®OPMATUKA MYTAJIIIMJIEPIH JAAPJAYTA STEM-BUIIM BEPY I KIPIKTIPYJAEI'T
KEAEPI'UIEPII IHELTY KOJIIAPBI

Anoamna

By zeprrey Anmarsl KanaceiHaars 43 mektenteH 129 nadopmaruka myranimi (51 ep agam sxoHe 78 aiien)
KaTBICKaH CaHJBIK 9JiCKe Heri3fenreH. by 3epTreymiH MakcaTel Oonamak WHQOpMAaTHKa MYFaliMIepiH
nasipiaayra STEM (science, technology, engineering and mathematics) kipikTipijares oiu1iM Oepy/i eHrizyaeri
KeJieprijiep MeH oJlapJibl IIENTy JKOJAaphl Typaibl Oiny. 3epTTey HOTHKEIEPiH XKOFapbl OKY OpBIHIAPBIHIA
OiniM Oepy OarmapiamalnapblH d3ipieyAe KojmaHyra Oonansl, Oy Oonamak nHpopMaTHKa MyFaliMAEpiHIH
NafBIHABIFBIH KeTiaipyre akeneni. STEM Oinim OepyziH apTHIKIIBUIBIKTAPhl MEH CTPATETUsIaPhl TypPaibl
3epTTeyJiepre KapamacTaH, OHBI XKY3ere achlpyJarbl KeJepriiep MEeH ojapiAbl LIelly >KOJAaphl, acipece
OKBITYLIBUIAPABIH Ke3Kapackl OOHbIHIIA, OHIIA TYCIHIKTI OosMaysl MYMKiH. Bomamak wH(opmaTHka
MYFalliMAEPiH Aaspiay OapbIChIHAA PECypCTapIblH IIEKTEYJi KODKETIMIUIIr, MyFaliMACpAiH JKETKUTIKCI3
NafBIHABIFBI, KalTa maspiiay VIIH YakbIT HEH KapaXaTThIH JKETICHCYIIUIIrl CHSIKTBI SpTYpJli Keaepriiep
ke3neceni. byn kenmeprinep STEM-ni OKbITY ToipuOeciHe KipiKTipyre Kelepri KenTipyi MyMKiH >Keke,
WHCTUTYLHOHAJABIK JKOHE JXYHETK Mocemnenepai KaMTHIbL. 3epTTey OChl OJKbUIBIKTAPAbl aHBIKTAMIBI )KOHE
WHpOpPMATHKA CallaChIHIAFBI OUTIM Oepy camachlH JKETUAIpyTe jkoHe Ooanrak nHQopMaTHKa MyFamiMJepiH
nasipjayra KeIeprijepl )Kow KaKeTTUIINH KopceTe .

Tyiiin ce3nep: keneprinep, npodnemanap, STEM 6inim Oepy, nHpOpMaTHKa MyFamiMJepi, KipikTipy,
OKBITY.
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WAYS TO SOLVE BARRIERS TO INTEGRATING STEM EDUCATION INTO INFORMATICS
TEACHER TRAINING

Abstract

This study is based on a quantitative method, which involved 129 informatics teachers (51 men and 78
women) from 43 schools in Almaty. The purpose of this study is to learn about barriers and ways to solve them
for the implementation of integrated STEM (science, technology, engineering and mathematics) education in
the training of future informatics teachers. The obtained research data will help to develop improved and
modernized educational programs at universities, thanks to which it is possible to improve the training of future
informatics. Despite research on the benefits and strategies of STEM education, barriers and solutions to its
implementation, especially from the point of view of teachers, may be less clear. In the process of training
future informatics teachers, there are various obstacles with limited access to resources, insufficient teacher
training, lack of time and funds for retraining. These barriers include personal, institutional, and systemic
issues that may hinder the integration of STEM into teaching practice. The study identifies these gaps and
highlights the need to eliminate barriers to improving the quality of education in informatics and in the training
of future computer science teachers.

Keywords: barriers, problems, STEM education, informatics teachers, integration, training.

OcHOBHBbIE MOJI0OKEHHU S

B smoxy cTpeMuTenbHOro TEXHOJIOTUYECKOTO MPOrpecca U pacTylleid 3aBUCUMOCTH OT LU(POBOH
MHPPACTPYKTYPHl TOTPEOHOCTh B KBATM(DUIMPOBAHHBIX CHEIHMAINCTAaX IO HH(OpPMATHKE Kak
Hukornaa octpa. Marerpauust STEM-06pa3oBanus B MOArOTOBKY OYAYIIMX CHEIIHATUCTOB B 001aCcTU
I/IH(l)OpMaTI/IKI/I JaCTO pacCMATpUBACTCA KaK PCIICHUC, IMTO3BOJIAIONICC COKPATUTh Pa3pblB B HABBIKAX
U CTHUMYJIUpOBaThb HMHHOBaUMH. OJHAKO, HECMOTpPS Ha CBOM mnoreHuuasn, BHenpeHue STEM-
00pa3oBaHMs B ATOH 00JIACTH CTAJIKUBACTCS CO 3HAUUTEIbHBIMU MPENSATCTBUSAMHU. DTH MPETSATCTBUS,
HAYMHAs OT UWHCTUTYIMOHAJIbHOW WHEPUMH U OTPAHUYEHHOCTH PECYpCOB M 3aKaH4YHBAas
IneaarortyeCKuMmn HpO6J'IeMaMI/I u O6HI€CTBCHHI:IM BOCIIPHUATUEM, MPCIATCTBYIOT IIJIABHOMY
BHeJIpeHUI0 1esnocTHoro noaxona STEM [1].

Beenenune

Ha cerogusmnumii 1eHb cTapble CTPYKTYpbl 00pa30BaTENIbHBIX IPOTPaMM, KOTOPbIE YTBEPKIAINCH
roIaMu, IBJISIFOTCSI IPErpaioil u mpoobaeMoit Ui BHECEHHE KaKuX JINOO N3MEHEHUH U MOAepHU3aIUN
B 00OpasoBaresibHbIE MPOrpaMMbl. JTa MpoOJieMa WMEET COLMAIbHOE 3HAa4YeHUE, MOCKOJbKY OHa
CBSI3aHa C KauecTBOM oOOpa3oBaHUS B 001acTH MH(DOPMATHUKU M TOATOTOBKOW paboueil cuilbl,
oOnanaroieli He0OXOAMMBIMU HAaBBIKAMU JUISI MIPOLIBETAHUS B BBICOKOTEXHOJIOTMYHBIX OTPACIISX.
Wnterpanuss STEM-o0pa3oBaHus MOMET CIIOCOOCTBOBAaTh IOJIYUYEHHIO CTyJIEHTaMu Oosee
LIEJIOCTHOTO M AaKTyaJbHOrO oOMbITa OOyYeHHs, B TMOATOTOBKE HX K Oyayuieil kapbepe u
yJIOBJIETBOPEHUIO TpeboBaHMI OblcTpo MeHstomierocss mMupa [2]. B Kaszaxcrane paspaboraHbl U
peayin3yloTCs HECKOJIbKO CTpaTeridi W CTaHJapTOB, HampaBlieHHbIX Ha pa3Butue STEM-
00pa3oBaHMs, YTO MOJTBEPXKIACT TOCYAAPCTBEHHYIO NPHUBEPKEHHOCTh K 3TOMY HAIpaBIICHUIO.
OmHuM W3 KITIOYEBBIX JIOKYMEHTOB siBisieTcsi koHmenmuss STEM-oOpazoBanusi B PecnyOmuke
Kaszaxcran na 2021-2030 rr., KOTOpass onpeAenseT CTPATETHMYECKUE LETU U MPUOPUTETHI B 3TOU
oOnactu. OCHOBHbBIE IIeNIM KOHUEMIMM BKJIIOYAIOT pa3Buthe uHTepeca kK STEM-mucuumnianHam,
ynyumenue kaudectBa STEM-oOpasoBanusi m moanepxky mnpenoaasateneit STEM-npenmeTos.
JlpyruM Ba)xHBIM JOKYMEHTOM sBIIsieTcsl ['ocyapcTBeHHas mporpaMMa pa3BUTHs 00pa3oBaHUs Ha
2021-2025 rr., KOTOpas OXBaThIBaeT IIUPOKUI CIEKTp 3ajad, BKJIIOYAs MOJECPHU3ALMIO
oOpa3oBarenbHON WHQPACTPYKTYPBI, pPa3pabOTKy HOBBIX O0O0pa30BaTENbHBIX TMPOTPAMM U
yBeIM4eHUe (UHAHCUPOBAHMS 00pa3oBaTeIbHBIX yupexkaeHui. Ilpeanoxkenne no pemeHuto 3Tou
po0GJIeMbl TIpeoiaraeT NPoBEACHUE UCCIIeI0BaHUs ISl BBISIBICHUS M NMOHUMAaHUS KOHKPETHBIX
6apbepoB, npenarcTByronmx uHTerpauu STEM oOpa3oBaHusi B MOATOTOBKY OyIyLIUX yYUTeNeH

263




BECTHHUK KaszHIIY um. Abas, cepus « Quzuxo-mamemamuyeckue naykuy, Ned(88), 2024 2.

unpopmaruku. llens wucciaenoBaHUsT — BBIABUTH KJIIOYEBBIE Oapbephl MPEMSTCTBYIOIINE
s dexruBHOM nHTerpanuu STEM-00pa3oBaHus B TOATOTOBKY OYAYIIUX YIUTEIeH HHPOPMATUKHU U
MpOaHATM3UPOBaTh MYTH HUX pemeHus. Kpome Toro, wucciegoBaHHE MOXKET CIOCOOCTBOBATh
HH(POPMHUPOBAHUIO O pa3pabOTKE Pa3TUIHOTO BUIA MEPOIPHUATHH, yUEOHBIX TOCOOUH, YUSOHUKOB U
T.JI. JUIA yCTpaHEHUsS BBIABICHHBIX OapbepoB W ycwieHus uHrerpanuun STEM obOpasoBanus B
MOATOTOBKY OyAyHmIMX yuuTened nHHOPMaTUKU.

Wuterpammuss  STEM-o06pa3zoBanusi B 00pa3oBaTellbHYI0 TIporpamMmy 1o WH(GOpMAaTHKE
paccMaTpuBaeTCsA Kak BaKHEHIIAsi CTpATeTUsl Pa3BUTHS TAKUX HEOOXOJAUMBIX HABBIKOB, KaK yMEHHE
pemars Mnpo0ieMbl, KPUTHYECKOE MBIIUIEHHE W MEXIUCUUIUIMHAPHBIE 3HaHMs. JluTeparypHbIii
aHanu3 mnokasbpiBaeT, uto STEM o0pa3zoBaHue MOBBIMIAET CHOCOOHOCTH CTYACHTOB NPUMEHSTH
TEOPETUYECKHE KOHLEIIUU K PEHICHUIO PEaIbHBIX 3a1ay, YTO SIBJISIETCSA KIIOYEBOM KOMIIETEHIIHEH
OyaylIMX CHEMUaINCTOB B oOnactu mHpopmaruku. bonee Toro, muTerpamus aucuuiind STEM
MOXKET TPUBECTH K CO3/aHHI0 Oojee MHHOBALMOHHOIO M BCECTOPOHHEr0 00pa30BaTeIbHOTO
ombita [3]. HecMoTps Ha mnpu3HaHHBIE MNpeUMyIIeCTBa, uHTerpauu STEM-o0pazoBanus B
MOATOTOBKY OYIyIIUX CHEIHATIMCTOB 0 MHPOPMATHUKE MPEMSITCTBYET Psii OapbepoB. ITU Oapbepsl
MOXKHO pa3/lelnTh HAa WHCTUTYIMOHAIbHBIC, MEIarOrMYecKhe, CBSA3aHHBIE C pecypcamMu H
corrasbHble podsiemsl (Pucyrok 1).

STEM BAPBEPbDI

NEOQATOrMM4YECKMMN

Q

PECYPCHbBIN

Pucynox 1. Buowt STEM 6apvepos

[lenarornueckue Oappepbl — K MEJAaroru4eckMM MNpoOjeMaM OTHOCUTCS  HEXBaTKa
KBaJTM(HUIIMPOBAHHBIX MIPEoIaBaTesieid, criocoOHbIX 3¢ dexrnBHO npenonaBath npeamerst STEM. B
Pa3IUYHBIX MCCIIEA0BAHUIX MOAUYEPKUBAETCS HEOOXOIUMOCTh B IPOrpaMMax MpodecCHOHANTbHOTO
Pa3BUTHSI ¥ IEPENIOTOTOBKH, YTOOBI 00CTICUNTh yUUTENIeH HEOOXOTMMBIMU HAaBBIKAMU M 3HAHUSIMHU.
WNHcTuTynnoHanabHble Oapbepbl - 00pa30BaTENbHbIE YUPEKICHHS YacTO HMEIOT YCTOSBIIMECS
yueOHbI€ IJIaHbl U METOJUKHU MPENoJaBaHusi, KOTOpble TPYJHO U3MEHUTh. KpoMe Toro, orcyrcTBue
aJIMUHUCTPATUBHOM MOJIEP)KKM W HETHMOKHME TMOJUTHYECKHE pPaMKU elle OOJjblle YCIOXKHSIOT
uaTerpanuio moaxoaos STEM [4]. PecypcHbiii Gapbep — HeXBaTKa PEeCypcoB CO3/aeT €Iie OJHY
ceppe3Hyto npoOiemMy. Illkonam U yHuUBepcuTeTaM 4acToO He XBaTaeT (PMHAHCOBBIX PECYpCOB IS
MHBECTUPOBAHUS B MIEPEIOBBIE TEXHOJIIOTUU U UHPPACTPYKTYpPY, HeoOXouMble aiisl 3D PEeKTUBHOTO
STEM-o6pazoBanus. ComuanbHble Oapbepbl — OOIIECTBEHHOE BOCIPHUSATHE M KYJIbTypHBIE
YCTaHOBKH B OTHOomeHHH obnacteit STEM Ttakke MOTyT mpemsiTcTBOBaTh WX MHTErpanuu. Kpome
TOTO, POUTENH U OOIIECTBO B I[EJIOM YaCcTO HE 0CO3HAIOT IeHHOCTH STEM-00pa3oBanus [5].

Metoposiorus Uccae10BAHNSA

B naHHOM wHccienoBaHUM NMPUMEHSETCS KOJIMYECTBEHHBIM METOJ Ul aHalld3a MpPEensTCTBUM,
cBs3aHHBIX ¢ BHenpeHueM STEM-oOpa3oBaHusi B MOArOTOBKY Oyaymux uH(popMaTHKOB. Llenbio
MCCIIETOBaHMUS SIBJISI€TCS BbIsIBICHHE OaphepoB U TPYJHOCTEHN, C KOTOPBIMH CTAJIKUBAIOTCS IIKOJIbHbIE
yuutenss uHpopMaTuku. MHCTPYMEHTOM HCCIe0BaHUs OBLI ONMPOC, KOTOPBIH MPOBOJIMICS Cpelu
129 yuurenei napopmaTuku B ropose Anmatsl o Google Forms. YuacTHHUKamMu ctanu neaaroru u3
IIKOJI, ¢ KOTOppIMH Yy Ka3axckoro HallMOHaJIBHOTO EHCKOIO MENaroru4eckoro yHUBEPCHUTETA
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3aKJIFOYEHBI KOHTPAKTHI Ha MPOXOKICHHUE MearornyecKoi MpakTuku cTyfaeHTamu [6]. [lomydennbie
JaHHBIE MOT'YT CTaTh OCHOBOM JUIsI CO3/IaHUs 00Pa30BaTEIIbHBIX IPOTPAMM, & TAK)KE JIJIS TOBBIIICHUS
kBanukanyu yauteneid. KoHpuIeHIIMaTbHOCTh PECTIOHICHTOB OBUIH COOIOACHBI U Y4aCTHUKAM
OBLIO COOOIIIEHO, YTO UX y4aCTHE SBJISIETCS TOOPOBOJIIEHBIM U aHOHHUMHBIM.

Pe3yabTaThl HCCIEI0BAHUA

[Tonmy4yeHHble pe3ysbTaThl BBIIBIIIM TaKHe Oapbepbl, KaKk OTPaHUYCHHBIH JOCTYH K pecypcam,
npoOJemMbl ¢ MOATOTOBKOM ydMTeNel, OrpaHMYeHHs OO0pa3oBaTEIbHBIX IPOrpaMM M Oapbepsl,
CBSI3aHHBIC C COTPYIHHYECTBOM U MEXKIUCHUILTUHAPHBIMU 1o1xoamu (PrcyHok 2).

bapvepul 0n5 yuacmus 6 unmezpuposarnom ooyyenuu STEM

Omcymcmeue unmepeca S 6,2
Coomeemcmeue yuebromy niany I 25,6
Bpemennvie ocpanuuenys s 20,9
Hexeamxa pecypcos . 40,3

Omcymcmesue admMuHucmpamuenol noodepoicky s 7,0
0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 45,0
Pucynox 2. bapvepuvl o unmeepuposanus STEM

Ilo pe3ynabTaraM aHKETHPOBAaHUS BBIBICHHbIE Oapbepbl YKa3bIBAlOT CO3JAl0T Ipoldiiemy,
BO3HUKIIYIO /10 ¥ BO BpeMs BHeperus STEM-o0pa3oBanust aist cpeanero oopazosanus. [Ipu sTom
HauOOJIBIIMKA HPOLIEHT cOocTaBisieT HexBaTka pecypcoB 40,3% u cooTBeTcTBHE y4eOHOMY IJIaHY
25,6% 3TO TOBOPUT O TOM, UYTO YUUTENIIM HYHbl U3MEHEHUS U MOJEpPHU3aLMs YYEOHbIX IJIAHOB U
pecypcoB. Ho Taxxe, BaXXKHO OTMETHTb M BpeMeHHble orpanuueHus 20,9% KOTOpbIE SABISAIOTCA
HEMaJIOBaXHBIM (pakTopoM. CaMbIMH MUHHMAJIBHBIMH SIBJISIFOTCS OTCYTCTBHE aIMHUHHCTPATUBHOU
nojaepxku 7,0% u orcyrcTBue uHTepeca 6,2%. To ecTb pacpoCTpaHEHHOCTh TAKUX 0apbepoB, Kak
HEXBaTKa PECypCcoOB, COOTBETCTBHE y4EOHBIM IJIaHAM U BPEMEHHBIE OIpPaHUYECHMS], TOUEPKUBAET
HEOO0XOJUMOCTh LI€JICHANPABICHHBIX BMEIIATENbCTB JJIS OKa3aHWsS MOAJCPKKH YUYUTEISIM B
npeofojaeHun Tux npensarcTtBuil. [lociencTsus 3tux O6apbepoB 00CYXKIAIOTCA C TOUYKH 3PEHUS
HE00X0IMMOCTH LIEJICHAIIPaBJIEHHOT O npogeccuoHaIbHOro pa3BUTHS, IIepecMOoTpa
o0pa30BaTeNbHbIX IPOrPaMM U PaCIIUPEHUS COTPYAHUUECTBA MEXY YUUTEIIMU HHPOPMATHKH.

A Takxe, HEOOXOMMO CO3/1aTh MYTH PELICHHUs OapbepoB, KOTOPbIE MO3BOJSAIOT HAWIYYIIUM
o0pa3oM BHEIPUTH MHTETpUpOBaHHOE 00ydeHHe. OCHOBBIBASICH HA 3TO, MBI PEUIUIH CIIPOCUTH O
NPEANOYUTAEMBbIX pecypcax JUIsi MHTETPUPOBAHHOTO 0OyudeHHs Uil Oyaymmx HHGOPMaTHKOB
(Pucynok 3).

TIpeonoumumenvruvle pecypcul 0asa unmezpayuu STEM

Mynvmumeoutinvie npesenmayuy i 4,7
Kypcor nosviuenus xearugurayuy ) 25,6
Obpazosamenvras npocpamma s 30,2
Knueu, yuebnvle nocotus S 39,5
0,0 50 10,0 150 20,0 250 30,0 350 40,0 450

Pucynox 3. Ilpeonoumumenvhsie pecypcol 011 unmezpupoganus STEM

[lo pesynapTaraM aHKETHpOBaHHs, Hamboyiee BBICOKHM IMPOLEHT HaOpalu KHUTU U y4yeOHbIE
nocobust 39,5% wu wusmeHeHue oOpazoBarenbHO mnporpammbl 30,2%. Kypckl MOBbIIIEHUS
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KBaJTM(HUKAIMNA, B TO BpeMs KaKk MyJIbTUMEUIHbIC TPE3CHTAIIMM HaOpaI BCero JIUib 7%. A Takxke,
pe3yabTaTe aHKETHPOBAHUS BBIACHWIOCH, YTO YYMTENsd HMH(OPMATHKH B IIKOJAX HCIBITHIBAIOT
NOTPeOHOCTh M BBIPAXKAIOT JKEIAHUE TPOWTH TNEPEHNOArOTOBKY M IEpeKBAIM(UKALIUIO. ITO
CBUJCTEIBCTBYET O BBICOKOM YPOBHE 3aMHTEPECOBAHHOCTH IPENOAABATEICH B IMOBBIIIEHUH CBOEH
KBaJM(HUKAIIMKA ¥ OCBOCHUH HOBBIX METOJIOB OOyUCHHS.

Pe3ynbrarsl necnenoBaHus BBIABWINM HECKOJBKO KIIIOUEBBIX IPEMATCTBUN HA IIyTH BHEAPEHUS
STEM-06pa3oBanus B OATOTOBKY OyIyIMX CHEIHUATUCTOB 110 HH(OPMATHKE:

- OrpaHuueHHBIH JOCTYIl K pecypcaM: MHOTHE MpernoaaBareNd WHGOPMATUKH 3asBHIN O
TPYAHOCTSAX C JOCTYIIOM K AOCTaTOYHBIM PeCypcaM M MaTepuallaM sl BKIIOUYEHHUS NPAKTUYECKUX
sanatuii mo STEM B ux oOpa3oBaTenbHBIE NPOrpaMMbl. JTO BKJIIOYAIO B ce0s HEXBATKY
¢buHaHCUpOBaHMs AN IpUOOpeTeHuss  OOOpyNOBaHMSA,  OTPAHUYEHHYIO  JOCTYIHOCTb
COOTBETCTBYIOLIMX Y4EOHBIX MaTepUalIOB M HenocTaTo4HbI noctyn k STEM-maboparopusm unu
ITOMEILEHUSM.

- HenmocraTtouHas NOATOTOBICHHOCTh YYMTENICH: HCCIEJOBAaHUE BBIABUIIO, YTO HEKOTOpBIE
yuuTenss MHPOPMATUKHU CUUTAIOT ce0sl HEIOCTaTOYHO IOATOTOBJIEHHBIMM K BHeapeHuto STEM-
o0pa3oBaHMsl B CBOIO MPAKTHUKY MIpernojaBaHus. MM MokeT He XBaTaTh HEOOXOIMMBIX 3HAHUH,
HaBBIKOB U [I€1arOrMYECKUX cTpaTteruit it 3¢ ¢pexruBHON nHTerpauuu konuenuuii STEM B mponece
IIPENOIABaHUS.

- OrpannueHuss oOpa30BaTEIbHONW MPOTrPaMMBL: HCCIEI0BaHME IOKA3aj0, YTO CYIIECTBYIOIIUE
OrpaHUYEHUS] 00pa30BaTENBLHON MPOrPaMMbI M CTaHAAPTH3MPOBAHHBIE OIICHKH B O0pa30BaHHUH IO
nHpOpPMATUKE YacTO CTaBAT BO IJIaBY yIJIa TEOPETUYECKHE AaCHEKThl, OCTABJsAs OTPAaHUYEHHOE
IIPOCTPAHCTBO JUIsl UHTErpauuu KoHuenuud u npaktuk STEM. Yuurens uapopmatuku cooOuianu,
4YTO UM IMPUXOJWIOCH MPEOJ0eBaTh 00pa30BaTEIbHYIO IIPOrpaMMy B OTpaHHYEHHBIE CPOKH, YTO
Menrano uM 3G(HEKTHBHO UCTIONB30BaTh MpakTHYecKue 3ansaTus mo STEM.

- OrpaHn4eHHOE COTPYAHUYECTBO U MEKIUCLUIUINHAPHBIE IIOAXOAbI: PE3YJIbTAThI HCCIIEI0BAaHUS
YKa3blBalOT Ha OTCYTCTBUE COTPYAHMUYECTBA M MEXAMCLUIIMHAPHBIX MOJXOJOB B Iporpammax
MOJIrOTOBKM yuuTesel nHpopMaTUki. MHOTHE YJaCTHUKM OTMETHIIM TPYAHOCTU B KOOPJIMHALIUU C
IpenojaBaTesiMi IpYrUX MPeIMETHBIX 00JacTei M MOMCKE BO3ZMOXKHOCTEH AJIs MEXIpEeIMETHON
UHTErpauu [7].

- HexBaTka BpeMeHU M NeEperpykKeHHOCTb 0Opa30BaTEIbHOM MpOrpamMMOM: YUuTENs 4acTo
CTAJIKUBAIOTCSl C HEXBATKOW BPEMEHHM M3-3a IUIOTHOW oOpa3oBarenbHOM mporpamMmsel. HTerpanus
STEM-00pa3zoBaHust MOXET BOCIIPHHUMATHCS KaK JIOMOJTHUTEIbHAS HArpy3Ka, MOCKOJIBKY TpeOyeT
CIELUAIBHOTO BPEMEHH JUIS IIJIAHWPOBAHUS, COBMECTHOM pabOThI M peau3aliu. Y YUTeIsIM MOKET
OBITh CII0HO HaWTH OaJlaHC MEXJly OXBaTOM OCHOBHOT'O IPEIMETHOIO COAECPKAHUS U BHEIPEHUEM
koHuenuuit STEM.

- JlaBneHue Ha OLEHKY M NOJOTYETHOCTH: CTaHAAPTU3UPOBAHHOE TECTUPOBAHME U MEPHI
MIOJIOTYETHOCTH MOTYT IIOCTaBUTh BO IJaBy YIVIa 3HAHUE COJAEP)KAHMSA, a HE IPOLECCHO-
opueHTHpoBaHHbIH xapakrep STEM-o0pazoBanus. VYuuTenss MOTYT HCIBITHIBaTh JaBIICHUE,
3aCTaBIIsAsA UX COCPENOTOYUTHCS HA IIOJrOTOBKE K TECTUPOBAHUIO U OCBELICHUH COJIEP/KaHUs, a HE Ha
MIPEIOCTABIIEHUN BO3MOKHOCTEH ISl OTKPBITOTO U3YUYEHUS U PEIICHUs TPOOIIEM.

- Kaxxymasicst HeakTyalnbHOCTh: HEKOTOpBIE yuuTelss MH(QOpMaTHKH MOTYT BocipuHUMaTs STEM-
o0Opa3oBaHHe KaK HE MMEIOIIee OTHOUICHHS K UX NMPEAMETY WM He BUAETh HEMOCPEICTBEHHBIX
npeumyuiectB uHTerpanuu konnenuuit STEM. VM MoxeT OBITh CI0KHO YCTaHOBUTH CBSI3b MEXKIY
STEM u undopmatukoi, 4To IpUBOIUT K COMPOTUBIICHUIO WK O6e3paznnunio K BHenpeHno STEM-
o0Opa3oBaHMsI.

- IIpo6Gensl B mpodeccnoHanbHOM Pa3BUTHH: y yuHuTeneil HHGOPMAaTUKU MOTYT OTCYTCTBOBATb
aJIeKBaTHbIE BO3MOXKHOCTH JJIsl MPO(ECCHOHATBHOIO pa3BUTHUS, OpHeHTHUpoBaHHble Ha STEM-
oOpa3zoBanue. be3 mocTosHHOro 00y4eHUs U MOAAEPKKH YUUTEISIM MOXKET OBITh CII0KHO OOHOBIISITh
CBOU METO/Ibl 00y4eHUs M BHEAPATh MHHOBALIMOHHBIE cTpaTeruu npenogasanus STEM.

- IlapTHepckue OTHOWIEHHS C PYKOBOJCTBOM: B3aWMOJIEHCTBHE C MECTHBIMH OTpaCIsIMU
MPOMBIIIJICHHOCTH, TNPEANPUIATUAMUA U OOIIECTBEHHBIMH OPTaHU3ALMSIMU SBISIETCS BaXKHBIM
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acriektom STEM-o0pa3oBanus. OZHAKO YCTaHOBJIEHHE U TOJIEp)KaHHE 3HAYMMBIX MMAapTHEPCKUX
OTHOIICHUN MOKET OBITh CIIOKHOM 3a/1aueil 715 KO U yYUTeNel, OrpaHuYuBasi BO3MOKHOCTH IS
MOJIMHHBIX CBSI3€H U MOJTy4YeHHUs ONbITa B peaJbHOM Mupe [8].

YcTpansas 5Ti 0apbepbl U BHEAPSAS PEKOMEH/ IAIlUH, BHITEKAIOIINE U3 PE3YyIbTaTOB UCCIIEIOBAHMUIM,
IpOrpaMMbl MOJATOTOBKH y4HTEJIeH HH(POPMATUKU MOTYT JIydlle CHAOAWUTH OyayIIMX YduTeseH
nH(OPMATUKK 3HAHUSIMH, HABBIKAMU U pecypcamMu, HeOOXOAUMBIMH 17151 3P PEKTUBHON UHTETPALUU
STEM-o06pa3zoBanusi B UX NPAKTHKY MPENoJaBaHus. JTO, B CBOIO OYepeb, MOXKET IOBBICUTH
KayecTBO 0Opa3oBaHMsA B 001acTH MH(DOPMATHKU M Jy4YIle MOATOTOBUTH CTYJCHTOB K Oymyrei
Kapbepe B 00J1aCTsIX, OCHOBAaHHBIX Ha TEXHOJOTHUSIX.

Jduckyccus

Pemenne mnepeuncieHHbIX OapbepoB Tpedyer MHoOrorpaHHoro mnoaxoaa. Xots STEM-
o0pa3oBaHME MMEET 3HAUYUTENIbHbIE IMEPCIEKTUBbI s MOATOTOBKU OyIyIIMX CHELHAIUCTOB B
obnacTi HHPOPMATHUKH, HEOOXOIMMO YCTPAHUTh MHOTOYHCIICHHBIE MPETISITCTBHUS, YTOOBI MTOJIHOCTHIO
peanu3oBaTh ero noreHuuan. [loHumas 3TH mpoOiieMbl W H3ydas KM3HECIIOCOOHBIE peIleHHUs,
3aMHTEPECOBAHHbIE CTOPOHBI MOTYT paboTaThb HaJ CO3/JaHHEM Oo0Jee WHTErpPUPOBAHHON H
3¢ dexTUBHON 00pa30BaTENbHOW CHUCTEMBI, KOTOpas IOJIrOTOBUT CTYAECHTOB K TpeOOBaHUSIM
coBpeMeHHoro wmwupa. Ilemarormyeckuil Oappep sBi€TCSs OJAHUM M3 OCHOBHBIX HPENATCTBUH,
BBISIBIICHHBIX B X0J1€ UcciieoBaHus. {1 TOro 4To0bl pelmTh NpeAIaraloTcs ciaelyromue qeicTBus:

- Pa3pabotka pacnpocTtpaneHne ydeOHBIX MATEPHUATIOB U PECYPCOB;

- [lognepkka ¥ CTUMYJIMPOBAHUE YUUTEIICH;

- UnTerpanus STEM-o6pa3oBanus B 00pa3oBaTebHbIE IIPOTPAMMBIL;

- [lonnepkka co CTOPOHBI rocyJapcTBa U 00pPa30BaTENIbHBIX YUPEIKICHUHN.

JUia 1peoofieHUsl MHCTUTYIIMOHAIbHBIX OapbhepoB, CBSI3aHHBIX C YCTOSIBIIMMUCS Y4EOHBIMHU
IUTAaHAMH U METOJMKAaMHM MIPEoiaBaHus B 00pa30BaTeIbHbIX YUPEKICHUIX, @ TAKKE C OTCYTCTBUEM
aJIMMHHUCTPATUBHON MOAJEPKKM U HETMOKUMHU NOJUTHYECKMMM paMKaM{, MOKHO HCIOJIb30BaTh
CJIELYIOINE CTPATErNH U PEILICHUS:

- Ycunenue afMUHUCTPATUBHON MOAJEPKKU U CO3/1aHUS MOAJEPKKU HAa YPOBHE PYKOBOJICTBA;

- [logep>kka MHHOBALMI U MUJIOTHBIX IPOEKTOB;

- Pa3paboTka 1 BHeIpeHHE HOBBIX CTaHJIaPTOB U HOPMATHBOB;

- Opranusanus 00y4yaromux MEpOIPUATHI U KOH(PEPEHIIUH.

PecypcHhbiii 6apsep B STEM-06pazoBanuu —310 npobiaema HEXBaTKU (PUHAHCOBBIX PECYPCOB IS
MHBECTULUI B TEXHOJIOTUH U UHPPACTPYKTYpY, HEOOX0AUMYIO Al 3(PPEKTUBHOTO MPEnoaaBaHus
npeameroB STEM. [lns mnpeomoneHuss storo Oappepa MOXHO HCIOJIB30BaTh Pa3HOOOpa3HBIC
CTpaTeruH, KOTOpbIe MOMOTYT OOECHEYNTh IIKOJBl M YHUBEPCUTETHl HEOOXOIMMBIMHU PECYpPCaMHU.
Hampumep, 17 mapta 2018 r. B KazaxckoMm HallMOHaJIBLHOM IE€IaroTMYECKOM YHUBEPCUTETE UMEHU
Abas Obu1 co3nan «llenarornyeckunit STEM-mapk», KOTOpBIH CTajl BaKHBIM IIaroM Ha MYyTH K
MonepHuzanuu STEM-o0pa3oBanus B Kazaxcrane.

Eme ogHMM CyIIeCTBEHHBIM MPENATCTBUEM, OTMEUEHHBIM YUYaCTHUKAMHU, SIBJISIFOTCS] COLIMAJIbHBIE
Oapbepbl. Pemenue comumansHbix OapeepoB B STEM-o0pa3zoBaHuy BKIIIOYAIOT OOIIECTBEHHOE
BOCIIPUATHE M KYJIBTYPHBIE YCTaHOBKH, KOTOPBIE MOTYT MpeEmsITCTBOBaTh HHTErpaunu STEM-
JUCHUIUIMH B 0oOpa3oBaTenbHBIA Mpouecc. BaxkHo pemuTh 3T OpoOiaemMbl, 4TOOBI CO3/1aTh
no3uTuBHOE oTHOIEHHE K STEM-00pa30BaHMIO U OBBICUTH OCBEJJOMJIIEHHOCTD O €r0 3HAUYCHHH.

B pesynbrarax 3TOro uccieqoBaHHs UMEIOTCS HECKOJIBKO BaXKHBIX MPEMATCBUN JUIsI MPOTrpamMm
MOJrOTOBKH OyAymux MH(OpMATHKOB. Bo-mepBbIX, HEOOXOIUMO BHEIPSTH L€JIeBble HHUIIMATUBBI
[0 TOBBIIIEHUIO KBaJIW(UKAIMKU, YTOOBI YIOBJIETBOPUTH KOHKPETHBIE MOTPEOHOCTH Yy4yHuTenen
uHpopmatuku B obnmactu uHTerpauuu STEM-o0pa3zoBanus. DT HporpaMMbl JIOJDKHBI OBITH
HaIpaBJIeHbl Ha MOBBILICHHE M€JarOTMYECKUX HaBBIKOB, 3HAHUHN O COJIEP)KaHUU U TEXHOJIOTUYECKOM
IpaMOTHOCTH. Bo-BTOpBIX, HEOOXOAUMO MEPECMOTPETh CTPYKTYpPY O0Opa3oBaTeNbHBIX MPOTPaMM,
9TOOBI O0eCneYnTh OOJBINYI0 THOKOCTh W BKIKOYHTh MEXKIUCIHUIUIMHAPHBIE ITOIXOIBI,
MO3BOJIAIOIIME  OecrpensaTcTBeHHO uHTerpuposath npunuunsl STEM B oOpasoBanue 10
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unpopmaruke. Kpome TtOro, HeoOXoauMbl WHGOPMAIMOHHO-TIPOMATAHIUCTCKUE YCWIHS IS
o0ecrniedyeHns aJeKBAaTHOrO (PUHAHCUPOBAHMS U pecypcoB g mnoxanaepkku BHenpenuss STEM
oOpazoBanusi B Tporecce oOyueHnuss wuHpopmaruke [9]. Vcerpansis Takue Oapbepbl Kak
COBEpIICHCTBYSl IMENarorudyeckre MOAXOJbl, HHCTUTYLIHMOHAIbHYIO HWHEpPLHI0, yMEHbIIas
OTPAaHUYEHHOCTh PECypCOB, HM3MEHss OOIIECTBEHHOE BOCIPHUATHE, MPOABUTAS WHKIFO3UBHBIE
MPAKTUKA U TMPONAraHaAupys TMOAJEPKUBAIOIIYIO0 IMOJUTUKY, MBI MOXEM co3/aTh Oolee
spdekTuBHYI0O U crpaBemuByto cucreMy STEM-o0pa3zoBanus. JT0, B CBOIO Ouepellb, JacT
OyAyIIMM CIEIUAINCTaM 10 MH()OPMATHKE HABBIKK W 3HAHUS, HEOOXOIUMBIC JIJIsl IPOIIBETAHUS BO
Bce 0oJiee CJI0KHOM U TEXHOJIOTMYECKH OPUEHTUPOBAHHOM MUDE.

BaxHO OTMETHTB, YTO 3TH BBIBOJBI U CIEACTBHS SBISIOTCS CHEIUPUICCKUMU JJISI KOHTEKCTa
Hamiero ucciefoBanus. HeoOXoaumbl NanbHEWIINE HCCIENOBaHHUS ATHX OaphbepoB U MYTH HUX
pemieHust, 4ToObl TOJY4UTh OOJiee MOJHOE NPEACTaBICHHWE O MpoOJieMax W TMOTEHIMAIbHBIX
pelieHusAx, B3auMOJACHCTByIOIIME ¢ uHTerpupoBanueM STEM B moaAroToBky Oymymimx
nHpopmarukos [10].

3akiroyenue

B sToMm uccnenoBaHuM aHAIM3UPYIOTCS KJIHOYEBBIE NMPENATCTBUS Ha MyTH BHenpeHus STEM-
0o0pa3oBaHMs B IIpOLECC MOArOTOBKM OyAymux yuurtened nHopmatuku. VccienoBanue BBIIBUIIO
HECKOJIBKO KJIFOUEBBIX MPENSATCTBUI, TAKMX KaK OrpaHMUYEHHBIM OCTYN K pecypcam, IpoOeMsl C
IIOATOTOBKOM YUUTEJIEH U HEJOCTATOYHOE COTPYAHUUYECTBO MEXAY Pa3INYHbIMU AUCLUAIIIIMHAMM.

HccnenoBanue noquepkuBaeT HEOOXOJUMOCTD LI€JI€HANPABICHHBIX HHUIIUATUB 110 MOBBILICHUIO
KBAJIM(HUKALMK yduTesel MHPOPMATUKU, NIEPECMOTPa CTPYKTYphl 00pa30oBaTeIbHbIX MPOIPAMM U
oOecriedeHrsl a/IeKBaTHOTO ()MHAHCHPOBAHUS W PECypcoB sl moanepxku BHenpenuss STEM
00pa3oBaHMs. YKpEIUIeHHEe MEXIUCHUILUIMHAPHOIO COTPYAHMYECTBA TAKXKE SIBISETCS KIFOUEBBIM
aCIeKTOM JUIsl OOMEHA OIBITOM U IepeoBOM NpakTUKOM. [[1s1 Oosiee mogHOro NoOHUMaHus nIpodiieM
u pa3pabotku 3¢ dexkTuBHBIX cTpateruii uaTerpauun STEM-00pa3oBaHus B OATOTOBKY yUUTENeH
MH(OPMATUKH HEOOXOAMMO IMPOBEJIEHUE JOMOJHUTENbHBIX HCCIEAOBAHUNA. OTO IMO3BOJIUT
pa3paboTaTh U BHEAPUTD PELICHHUs, KOTOPbIe TOMOTYT IIPEO0I0JIETh BBISIBICHHBIE OAphEpHl.

Taxum 06pa3oM, BBISIBICHHbBIE Oapbephl U CLIOCOOBI MX PELIEHUS IOMOTYT CIIOCOOCTBOBATH OoJiee
3¢ GeKTUBHON MOJArOTOBKE OynylMX MH(OOPMATHKOB. A TakXke, MOMOTYT B yJIyYIIEHUH KadecTBa
o0Opa3oBaHMsl, YTO B KOHEUHOM HUTOre MPHUBEAET K Jy4lleld MOJArOTOBKE CTYIEHTOB K Oyaymieit
Kapbepe B BICOKOTEXHOJOTUYHBIX OTPACIAX.
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TO THE QUESTION OF DIGITALIZATION OF UNIVERSITIES IN THE CONTEXT OF
STRIVING FOR ACADEMIC EXCELLENCE

Abstract
The article examines the possibilities of integrating digital technologies into university activities across its
four missions: teaching, research, employer engagement, and community interaction. These missions are
considered indirect parameters of academic excellence, which can be used to assess the effectiveness of
university education. The article also analyzes processes supporting university activities, particularly
management processes. An attempt is made to develop scientific, methodological, and conceptual foundations
for implementing the academic excellence initiative in higher education. The article provides detailed
descriptions of digital platforms and tools corresponding to each of the university's missions aimed at achieving
academic excellence. In conclusion, it is noted that digital transformation significantly impacts the
achievement of academic excellence through several key aspects: access to resources, personalized learning,
interactive teaching methods and virtual reality, flexibility and accessibility, collaboration and networking,
analytics and evaluation, innovative research, and future skills development. Thus, digital transformation in
universities creates conditions for a higher level of academic excellence by ensuring quality education that
meets modern requirements and challenges.
Keywords: academic excellence, digitalization of universities, digital transformation of universities, digital
university.
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AKAJEMUSIBIK BACBIM/IbIJIBIKKA KYMBITTAHY KAFJIAMBIHIA
YHUBEPCUTETTEPIAI HUPPJIAHIABIPY MOCEJIECI TYPAJIbBI

Anoamna

Makanana aBTopiap YHUBEPCUTET KbI3METiHE UG PIBIK TEXHOJIOTHSIIAPABI €HI13y MYMKIHIIKTEPiH OHBIH
TOPT MHUCCHSCHI: OKBITY, 3epTTEY, )KYMBIC OEpyIIJIEpPMEH 63apa dpeKeTTeCcy, KOFAMMEH ©3apa dpeKeTTecy —
apKbUIbl aKaJIEMUSUIBIK OAChIMIBUIBIKTBIH KON ©JIIIeMIl MOICIIHIH TaOWFu KbIpJIaphbl OOJIBINT TaObLIATHIH
KOHTEKCTIH/IE KapacThlpalbl. biliM camachlHBIH KaHaMa IapaMeTpiiepi OoibIn TaObUIATBIH TaHBUIFaH
PEUTHHTTEPIiH KpUTEPHIIEpiHe TaIay )Kypri3inai. Makanaaa COHBIMEH KaTap YHUBEPCUTET KbI3METiH, OHbIH
inriHge Oackapy IpOLECiH KaMTaMachl3 €TEeTiH OH3HeC-TpoIecTep MEH MpouecTepdi HupiaHabpy
MYMKIHIKTepI TangaHaabl. JKorapsl OUTIM calachlHIAFbl aKaJIeMHUSJIBIK 0achIMBUIBIK 0acTaMachlH XKYy3ere
achlpy YVIIIH FBUIBIMH, SAICTEMENIK >KOHE TYKBIPBIMAAMAIBIK HEri3li o3ipieyre TallbIHBIC >Kacajljibl.
AKaJIeMUsUTBIK 0aChIMIBLIBIKKA KOJI )KETKI3Y YIIIH KOJIaHbIIAThIH HU(PIIBIK TEXHOIOTHsUIAp, IutaTdopMaiap
MEH Kypajljap YHHBEPCHUTET MHCCHUSIApbl KOHTEKCTIHAE erkel-rermkeini  cumarranrad. O
YHUBEPCUTETTEPAIH LHUQPIBIK TpaHcHOpManMsIChl KeJlecli HETi3ri acHeKTiiep apKbUIbl aKaJeMHUSUIBIK
0aCBIMJIBUTBIKKA KETYT'€ alTapIIbIKTai ocep eTelll IETeH KOPBIThIHBIFA KEeJIe/i: pecypcTapra KOJDKeTIMILIK,

270



mailto:marina.a.skiba7@gmail.com
https://orcid.org/0000-0002-4155-9957
https://orcid.org/0000-0001-9723-4679
https://orcid.org/0009-0001-8476-0466
https://orcid.org/0000-0001-7339-3237

Abaii amvinoazer Kaz¥I1Y-uiy XABAPIIBICHI, « Dusuka-mamemamura evlaimoapsly cepusicol, Ned(88), 2024

nepOeCTeHIIPIIreH OKBITY, HHTEPAKTHBTI OKBITY ONICTepi MEH BHUPTYaJJbl IMIBIHIBIK, MKEMAUTIK I€H
KOJDKETIMIITIK, BIHTHIMAKTACTHIK JKOHE JKEJUTK OaillaHbic, aHATIWTHKA JXKOoHE Oaraiay, WHHOBAIWSIIBIK
3epTreysep, Oomamak AarapuiapelH JamMbITy. OcbUTaiilna, YHUBEPCUTETTEPAIH HU(PIBIK TpaHCHOPMALIUSICH
aFpIMJarel JKOHE OoNaliak TajanTap MEH MiHAETTepre jkayan OepeTiH akaJeMHSIIBIK OachIMABUIBIKTHI
KaMTaMachI3 €Ty VIIIiH )KaFaai *Kacalpl.

Tyiiin ce3nep: akageMIsUTBIK Ie0epITiK, YHUBEPCUTETTEPAl UG PIAHABIPY, YHUBEPCUTETTEPIIH MU PIBIK
TpaHCc(HOPMALUSCHI, HTUPPIBIK YHUBEPCHTET.

M.A. Ckuba® 2, A.P. Typran6aesa®, H. Ckabypckuene'*, JI. [Tapanbkuc'®
! Anmater MenemkmenT YuuBepeuret, r.AnMarel, Kasaxcran
2 HaumoHaJIbHBIN HEHTP Pa3BUTHS BBICIIETO 00pa3oBanus, I.Acrtana, Kazaxcran,
3 Kazaxckuil HALIMOHAJIBHBIM YHUBEPCUTET MMeHH anb-Dapabu, r.Anmarsl, Kasaxcran,
* BUIILHIOCCKHMH TEXHUYECKUH yHUBEpCUTET uMeHH [enumunaca, r.Bunbhioc, Jlutosckas Pecny6iuka,
® JINTOBCKMIA YHUBEPCUTET HAYK 310pOBbs, I.Kaynac, Jlutosckas Pecny6iuka
K BOIIPOCY O IU®POBU3AIIMU YHUBEPCUTETOB B KOHTEKCTE CTPEMJIEHUA
K AKAJEMAYECKOMY IIPEBOCXOJACTBY

Annomayus

B cratbe aBTOpaMu paccMaTpHBAOTCS BO3ZMOKHOCTH HHTETPALMK IIM(PPOBBIX TEXHOJIOTHHI B IEITEIILHOCTh
YHHUBEPCUTETa B pa3pe3e ero 4YeTblpex MHUCCHUH: o0OyueHHe, WCCIeIOBaHNe, B3aUMOJICHCTBHE C
paboToaaTensiMu, B3aUMOICHCTBHE C O0IECTBOM, KOTOPBIC TIO CBOEH CYTH SIBJISIFOTCSI TPAHSIMH MHOTOMEPHON
MOJIETH aKaJIeMHYECKOTO MPEBOCXOACTBA. [IpoBeneH aHanM3 KpUTEpHEB, TNPH3HAHHBIX PEHTHHIOB,
SBJIIONIMXCS KOCBEHHBIMH IIapaMeTpaMH KadecTBa o00Opa3oBaHus. Takke B CTaThe aHAITM3HPYIOTCS
BO3MOXXHOCTH IM(poBU3aIMH  OM3HEC-TIPOLIECCOB M MPOILECCOB, TMOAJCPKUBAIONINX  JESTEIBHOCTh
YHUBEpCHTETa, B TOM 4HCIE Tpolecca ynpaBieHus. [IpeanpuHsATa MOMBITKA pa3pabOTKM Hay4HO-
METOJIOJOTUYECKUX M KOHLETITyaIbHBIX OCHOB PEaM3alliyl HHUIMATHBBI aKaIEMIIECKOTO PEBOCXOICTBA B
cdepe BeIcHIero oOpazoBanusi. [logpoOHO omucaHbl B pa3pe3e MHUCCHH By30B LU(PPOBBIE TEXHOJIOTHH,
1aThOpMBl  MHCTPYMEHTBI, HCIONb3yeMble MJIsi JIOCTHKCHHUS aKaJeMHYecKOro TpeBocxojacTBa. B
3aKJTIOYCHUH C/IETaH BBIBOJ O TOM, 4TO IH(poBast TpaHcHOpMaIisl YHUBEPCUTETOB CYIIECTBEHHO BIIUSET Ha
JOCTIDKEHHE aKaJeMHYECKOTO MTPEBOCXOJICTBA Yepe3 CIEAYIOIINE KIIOUYEBbIe acleKThI: JOCTYI K pecypcam,
MEPCOHAM3UPOBAHHOE 00yUCHHE, HHTEPAKTUBHBIC METOABI OOYUEHHS M BUPTYAIbHAS peallbHOCTh, THOKOCTh
U JIOCTYITHOCTh, COTPYAHHYECTBO M CETEBOE B3aMMOJCHCTBHE, AHAJIMTHUKA M OICHKA, MHHOBAIIMOHHBIC
UCCJIeIOBaHMUS, Pa3BUTHE HABBIKOB Oyaymiero. Takum oOpazom, nudposas TpaHcHOpMAIHs YHUBEPCHTETOB
CO3JIaeT YCJOBUS sl OOecrieueHHsl aKaJeMHYeCKOTro IPEBOCXOJCTBA, OTBEYAIOIIET0 COBPEMEHHBIM H
OyaymuM TpeOOBaHHUSM U BBI30BaM.

KaioueBble cjoBa: akaJeMHUYecKoe MPEBOCXOJCTBO, LU(PPOBU3AIMS YHUBEPCHTETOB, LU(PPOBas
TpaHchopMaInsl YHUBEPCUTETOB, IN(PPOBON YHUBEPCHTET.

Main provisions

Digital technologies have had a significant impact on the specifics of the learning process at
universities, creating new opportunities and changing the roles of students and teachers. Academic
excellence involves continuous improvement in the process of preparing competitive graduates that
meets the changing requirements of the labor market and the post-industrial economy.

The rankings contain direct and Digital transformation of universities significantly affects the
achievement of academic excellence through several key aspects: access to resources, personalized
learning, interactive teaching methods and virtual reality, flexibility and accessibility, collaboration
and networking, analytics and assessment, innovative research, development of skills of the future.
indirect indicators of the quality of education and academic excellence in the context of university
missions.

The integration of digital technologies into the activities of the university occurs in the context of
its four missions: teaching, research, interaction with employers, interaction with society, as well as
in the context of the processes supporting the activities of the university, particularly the management
process. The digitalization of education increases competition between universities, moving it from
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the local to the global level, in connection with ensuring the sustainability of universities and creating
ecosystems in which universities play leading roles is of particular importance.

Introduction

Academic excellence is a complex concept that involves training professionals at universities who
succeed in the job market and support the country's competitiveness. Initiatives aimed at achieving
academic excellence focus on advancing universities, continuously improving education, and
increasing graduates' competitiveness. Digital technologies have led to the emergence of concepts
like Economy 4.0 and the post-industrial economy, marking another information revolution that has
reshaped professions and occupations. However, the digitalization of real, product-producing sectors
of the economy has significantly outpaced the digital transformation of education [1]. The speed and
volume of information processing have changed. The internet, social media, big data, and artificial
intelligence have brought people closer together, creating a unified space where everyone is informed,
aware of global processes, and can access information about anyone. Marshall McLuhan's 1962
metaphor of a "global village" has become a reality. The application of the quintuple helix model in
universities supports their sustainability by digitizing all processes, integrating various development
perspectives for the benefit of society [2]. The transformation of society is also changing university
processes, including digitalization and analysis [3]. Researchers suggest that such measures are
common in most neoliberal university policies within the context of academic excellence programs.
Digitalization has become a critical factor in decision-making for effectively implementing quality
standards, as it allows the use of numerous standardized forms and templates to automatically
recognize and analyze data needed for management decisions. The trend towards enhancing
university efficiency and reducing costs involves ensuring sustainability through continuous big data
analysis during decision-making [4]. Digital transformation is leading to the emergence of the digital
university model —a smart university where all processes are digitized at a systemic level, prioritizing
Al technologies [5].

Universities in the new digital reality must systematically address challenges such as globalization,
attracting new students, entering new markets, marketing promotion, massification, digitalization,
creating digital twins, and promoting sustainable development goals [6]. Consequently, universities
are evolving towards a new model called the digital university, which involves not only integrating
new technologies but also strategically transforming systems, processes, and people [7-8]. Digital
universities will dominate the education market and become leaders, provided they transform into
partnership ecosystems that facilitate the acquisition, exchange, and generation of digital skills and
technologies necessary for developing and managing the digital world [9]. Academic excellence
becomes unattainable without the systematic digitalization of universities.

The standardization of university processes, harmonization of education levels based on the Dublin
Descriptors, Qualification Frameworks, and Professional Standards, as well as internationalization,
academic mobility, accreditation, and distance learning, have laid the foundation for viewing the
university as a fractal and allowed the duplication of processes, approaches, teaching materials, and
instructors. As a result, universities are gradually transforming into a global, distributed campus.
Universities, through digital technologies, provide people with opportunities for education in a virtual
environment, ensuring educational quality while changing the roles of teachers and students. The
accessibility of education and digital educational resources has exponentially increased [10-11].

Thus, there is a need to identify the impact of digitalization of universities in the context of the
pursuit of academic excellence through the development of scientific and methodological foundations
and concepts. At this stage, there is very little research on this issue.

Research Methodology
The research employed a multifaceted methodological framework, incorporating systems analysis,
narrative review, and reflective practices derived from administrative activities within the university
context. The conceptualization of the "digital university" remains nascent, necessitating an evolving
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methodological approach that integrates both theoretical models and practical applications. The study
utilized a combination of qualitative and quantitative data sources to assess the impact of digital
technologies on university processes, with a specific focus on academic excellence and its associated
indicators.

Results of the study

Digital Transformation in Higher Education

The transformation of higher education institutions into digital ecosystems is vital to maintaining
academic excellence in the 21st century. Digitalization affects various facets of university operations,
from teaching and research to governance and external engagement.

1. Educational Enhancement. Digital tools such as Learning Management Systems (LMS) and
Massive Open Online Courses (MOOCs) provide global access to education. By personalizing
learning experiences and expanding access to high-quality content, universities can reach a diverse
population of students [11] (Alenezi et al., 2023). Hybrid learning models — combining in-person and
online methods — further facilitate student engagement and knowledge retention.

2. Research and Collaboration. Cloud-based collaboration platforms and virtual research
environments have revolutionized academic research. These tools enable real-time, cross-institutional
collaboration, allowing researchers to conduct experiments using virtual labs, data analytics, and
simulation tools [4] (Sulkowski, 2023). The digital university enhances research output by fostering
innovation and interdisciplinary collaboration.

3. Governance and Decision-Making. Big data analytics and Al-driven tools have become
integral to university decision-making processes. Data gathered through administrative, academic,
and financial systems are used to track performance, forecast trends, and optimize resource allocation
[6] (Giesenbauer & Miiller-Christ, 2020). These technologies also provide insights into student
success, allowing institutions to tailor interventions for students at risk of academic failure.

4. Challenges and Considerations. Despite the opportunities offered by digital transformation,
universities face significant challenges, including the digital divide, cybersecurity concerns, and
infrastructure limitations. Addressing these challenges requires a balance between adopting new
technologies and ensuring equitable access to resources [5] (George & Wooden, 2023).

Digital University as a Strategic Ecosystem

The digital university model encompasses more than the mere adoption of technologies. It
represents a shift towards a strategic ecosystem that fosters collaboration, innovation, and
sustainability.

1. Collaborative Ecosystems. Digital universities form partnerships with industries, research
institutions, and technology providers to create a networked ecosystem. These partnerships provide
students and faculty access to state-of-the-art technologies, enhancing both the learning environment
and research capabilities [7] (Fernandez et al., 2023).

2. Sustainability and Infrastructure. The digital transformation process supports sustainable
development by optimizing resource usage and reducing operational costs. Cloud computing, Al-
based decision tools, and other digital solutions enable universities to align with the United Nations'
Sustainable Development Goals (SDGs) [2] (Carayannis & Morawska-Jancelewicz, 2022).

3. Virtual Learning Environments. The advent of virtual campuses and digital learning
environments offers greater flexibility and accessibility in education. This approach supports lifelong
learning, allowing individuals to continually upskill and adapt to the demands of the digital economy
[9] (Rousseau, 2023).

Digital technologies to achieve academic excellence

The use of digital technologies in higher education to achieve academic excellence encompasses
various aspects, from improving the learning process to enhancing research activity and data
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management. Below are the main areas of university digital transformation in relation to its processes
and ecosystem creation.

Academic excellence involves training competitive graduates who meet the evolving demands of
the labor market and post-industrial economy. The effectiveness of training, and therefore the level
of academic excellence, can only be assessed retrospectively over a long period. However, there are
secondary indicators and criteria that are essentially indirect parameters of academic excellence,
suggesting the effectiveness of university training. These parameters include the main criteria of the
four most well-known university rankings, categorized by the university's missions:

1. Teaching:

- Academic reputation (QS, THE)

- Ratio of undergraduates to doctoral students (THE)

- Attractiveness to international students (QS, THE)

- Attractiveness to international faculty (QS)

- Student-to-teacher ratio (QS, THE)

- Number of full-time faculty (ARWU)

- Development and teaching of courses on sustainable development (Greenmetrics).

2. Research:

- Research reputation (THE)

Publication activity of researchers, including the number of publications per scholar in Scopus

Number of publications in Nature & Science (ARWU)

- Number of WoS-indexed publications (ARWU)

- Number of publications prepared in collaboration with international researchers (QS)

- WoS citation index (THE)

- Number of Nobel or Fields Medal laureates among faculty (ARWU)

- Number of highly cited researchers among faculty and graduates (ARWU).

3. Labor Market Interaction:

- Employer reputation (QS)

- Graduate employment rate (QS)

- Contribution to industry, revenue from companies using its inventions and innovations (THE).

4. Societal Engagement:

- Number of successful graduates (QS)

- Research within the framework of the UN Sustainable Development Goals (QS)

- Greenmetrics indicators of resource consumption and conservation

- Compliance with environmental norms (Greenmetrics).

Digital technologies play a significant role in advancing universities in global rankings by
enhancing compliance with criteria, thereby indirectly influencing the quality of graduate training.
Below are the opportunities for integrating digital technologies into university activities based on its
four missions: teaching, research, employer engagement, and societal engagement, as well as
supporting university processes, particularly management. The university management process, like
all processes, follows the PDCA cycle — plan, implement, check/control, and make decisions.
Digitalization accompanies all these stages. There are software tools for strategic planning, cascading,
and monitoring. Corporate email systems that manage document flow ensure information
dissemination and support decision-making. Collaboration platforms like Zoom Workplace,
Microsoft Teams, and Google Workplace enable seamless work among colleagues, sometimes
located in different parts of the world, monitoring work processes and ensuring decisions are
implemented on time. Online meetings have become the norm, as Al now transcribes and subtitles
these meetings, which are then used to create minutes. Digital traces allow events to be recorded and
stored. Applications like Power Bl and others (Statistica, 1C. Analytics, etc.) enable data analysis,
visualization, accumulation, and comparison of large volumes, facilitating deep, time-series research.
Modern corporate management systems impact productivity by monitoring staff activities, including
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account usage, university e-resources, cloud technology, scientific databases, digital libraries, and the
use of computer and printing equipment. Implementing CRM systems and other digital tools help
optimize administrative processes, improving efficiency. Using data to analyze program, course, and
initiative effectiveness allows universities to make informed decisions to enhance the academic
environment. The university's first mission is education — the transfer of societal culture into student
knowledge, meaning effectively fostering cultural internalization in a person’s mind. All attention is
focused on ensuring educational quality. All graduates must achieve the learning outcomes declared
in the program. The transmission of culture occurs both in education and character development:

- Online courses and MOOC:s allow universities to expand access to quality education, attracting
students from different regions and other countries. Furthermore, online courses attract students for
virtual academic mobility programs, which may later lead to offline education at other universities.

- Educational platforms enable universities to become global, recognized by students from
various countries. The availability of courses from leading universities posted on educational and
institutional platforms levels the quality of education, showcasing the best teaching practices and
courses.

- Hybrid learning, combining traditional and online methods, allows students to learn at their
own pace while teachers can tailor materials to different learning styles.

- Platforms for collaboration (e.g., Google Classroom, Google Docs, Microsoft Teams, Canva,
Notion, ClickUp) create interactive environments where students can engage with each other and
their instructors.

- Learning management systems (LMS) manage educational processes, course transfers, student
progress tracking, data monitoring, and trend identification in university learning.

- Adaptive learning systems analyze student performance and provide personalized study
material recommendations, enhancing knowledge acquisition.

- Data analytics to track student performance ensures quality and process adjustments, helping
universities identify problem areas and provide timely support where needed.

- Digital tools for collecting student feedback on courses and instructors help universities
improve education quality based on real data.

- Digital laboratories, including virtual labs, allow experiments and research in a safe
environment with unlimited repetitions for each student.

- Access to digital libraries 24/7 helps students and faculty find current information for
educational purposes.

- Digital technologies allow universities to establish connections with educational institutions
worldwide, opening opportunities for student and faculty exchanges, joint research, and projects.

- Software helps create unigue educational paths by optimizing routes based on graph theory,
building optimal learning trajectories.

- Messengers, corporate e-mail systems.

Research Mission:

- Use of cloud technologies and specialized platforms (e.g., ResearchGate) for collaboration on
scientific projects accelerates research processes and improves quality. In joint research,
methodologies are transferred, best practices are adopted, and approaches are compared. An essential
factor is the presence of researchers who think beyond the boundaries and limitations inherent in the
research culture of a specific university or country. Another approach is to establish mirror
laboratories that conduct the same research in another country, constantly comparing and discussing
the results. Sometimes distributed laboratories emerge, where different stages of the research are
conducted at different universities. Virtual laboratories, where scientists from various countries can
work simultaneously, also deserve special attention.

- Organization of virtual and hybrid dialogue platforms, online forums, and conferences
simplifies the participation of scientists and students in international discussions, promoting
knowledge and idea exchange. New ideas are quickly transformed into knowledge and disseminated
to a broad audience of scientists. Online platforms facilitate the rapid spread of ideas and help find
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individuals interested in discussing or continuing the research. Additionally, digital services like
YouTube and Facebook serve as repositories, storing broadcasts and various event recordings,
allowing access at any time.

- Descriptive information models allow the collection, storage, and analysis of information
written in natural language.

- Development environments (e.g., R Studio, MS Visual Studio) and specialized programs (e.g.,
MathCAD, MATLAB) enable the creation of mathematical models that form the basis of research.
These environments allow for simulation modeling, virtual debugging of models, and experiments.

- Scientific platforms help identify top researchers, recognize those whose studies have gained
prominence, and provide equitable access to new knowledge.

Mission: Engagement with Employers

- Digital student portfolios allow interested employers to access comprehensive information
about students.

- Employers can promptly express their needs for research to be conducted by researchers and
students from various universities.

- Digital and virtual technologies make it possible to involve students from different universities
in internships within virtual spaces without physical relocation, enabling dual learning and continuous
professional practice, particularly in humanities and IT programs.

Mission: Engagement with Society

- University websites, digital educational platforms, digital resources, and libraries provide
reliable information beneficial for developing the competencies of citizens and community members.
MOOC:s deliver knowledge and foster new learning outcomes, upgrading existing competencies.

- Universities also promote digital literacy in society by offering courses and programs for the
elderly, bridging skill gaps, expanding opportunities, and minimizing digital inequality.

- In the digital world, universities’ role in informing the public extends beyond reporting on their
processes and specifics; they also actively participate in building a sustainable society, including
implementing the UN Sustainable Development Goals.

Discussion

Digital technologies open new horizons for universities in their pursuit of academic excellence.
Their use not only enhances educational quality but also promotes scientific achievements,
international cooperation, and effective management. It is crucial for universities to actively integrate
these technologies into their practices, adapting to the modern demands of the educational
environment. Digitalization intensifies competition between universities, shifting it from a local to a
global level, which emphasizes the importance of ensuring the sustainability of universities and
creating ecosystems where universities play a central role.

Conclusion

The digital transformation of universities plays a vital role in enhancing academic excellence. By
integrating digital tools into their core functions, universities not only improve the quality of
education but also strengthen research capabilities and foster global collaboration. However,
successful digital transformation requires a comprehensive strategy that incorporates technological,
organizational, and cultural changes. As universities evolve into digital ecosystems, they must
navigate challenges such as the digital divide and cybersecurity while leveraging the opportunities
presented by new technologies. Ultimately, digital universities will serve as catalysts for innovation,
contributing to the development of a more equitable and sustainable global society.

The transformation of digital universities into full-fledged digital ecosystems characterizes the
current stage in higher education development. These processes are systematic and encompass
various aspects of activities, creating new opportunities and alliances. The transition to digital
technologies not only changes traditional educational processes but also creates unique opportunities
for personalized learning, increased accessibility, and improved quality of educational content.
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However, the successful implementation of digital university transformation requires a detailed
systematic approach, including technological, resource, and organizational changes, as well as human
capacity development. Additionally, social and cultural aspects must be considered to ensure
inclusiveness and equal access to educational resources for all students. In a rapidly changing world,
digital universities should not only serve as knowledge repositories but also as open sources of
innovation, transforming society and contributing to the achievement of sustainable development
goals. In the aspect of human potential development, universities foster critical thinking, creativity,
and skills necessary for successful professional activity not only among students but also for regional
residents through lifelong learning. Thus, a country’s competitiveness directly depends on the quality
and attractiveness of higher education. In turn, the future of higher education will be defined by
universities' ability to adapt to new challenges and leverage digitalization and artificial intelligence
opportunities. The digital transformation of universities significantly influences the achievement of
academic excellence through several key aspects: resource access, personalized learning, interactive
learning methods and virtual reality, flexibility and accessibility, collaboration and networking,
analytics and assessment, innovative research, and skills development for the future. Hence, the
digital transformation of universities creates conditions for a higher level of academic excellence,
providing quality education that meets contemporary demands and challenges.
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METHODOLOGY FOR DEVELOPMENT OF INTELLECTUAL ABILITIES OF
SCHOOLCHILDREN BASED ON DIGITAL TECHNOLOGIES

Abstract

The article discusses the use of digital technologies, as well as active teaching methods for the development
of students' intellectual abilities. In addition, one of the urgent problems of our time was discussed — the use
of digital educational technologies in school education. In the article, its relevance was determined and studied
by a number of factors. The article examines the need to bring educational institutions of modern society as
close as possible to modern digital technologies. The psychological and pedagogical literature compares and
analyzes the insufficient development of the methodology of this problem, the need to improve specially
developed teaching methods for digital technologies and the development of intellectual abilities of
schoolchildren. The ways of solving the problems caused by the lack of equipment for the use of new
information technologies in schools and in-depth education of children in the digital education environment
are proposed. The article examines the possibilities of using the digital educational environment in the
educational process and its impact on the formation of intellectual abilities of schoolchildren. The article also
examines a number of needs in the development of pedagogical conditions for the development of intellectual
abilities of older and preschool children in the process of using the digital educational environment in
educational organizations. The authors of the article intend to further improve their methodology.

Keywords: education, digital technologies, methods, educational process, analysis, training.

B.K.Cmarynt, B.JI.CoineixoB?, I'.JK. Anyap6Gekoal
1 KazaxcKuifHAITMOHAIBHBIH ITeJarornYecKHuii yHUBepcuTeT uM. Abas, . AiMathl, Kazaxcran
METO/IUKA PA3BUTHUS UHTEJIJIEKTYAJIBHBIX CHOCOBHOCTEM IKOJIBHUKOB HA
OCHOBE ITU®POBBIX TEXHOJIOTI' Ui

Annomayus

B crathe paccMaTpuBAaIOTCS BOMPOCHI HCIOJB30BaHMS IM(POBBIX TEXHOJOTHMH, a TaKXKe AKTHBHBIX
METOJIOB OOYUYCHHUS JUTsl Pa3BUTHS HHTEIUICKTYAIBHBIX CIIOCOOHOCTEH yuanuxcs. KpoMe Toro, o0cyxanach
0JIHA U3 aKTyaJIbHBIX MIPOOJIEM COBPEMEHHOCTH — UCIIOJIb30BaHUE [IM(PPOBBIX 00Pa30BaTEIIbHBIX TEXHOJIOTHUIH
B NIKOJbHOM 00pa3oBaHuM. B cTaThe ee aKTyallbHOCTh ONpEACsiach W H3ydanach pSaoM (HaKkTOpOB.
Hccnenyercs He0OXOAUMOCTh MAKCHMAJIbHO MPHOJM3UTH 00Pa30BaTEIbHBIC YUYPEKICHHS COBPEMEHHOTO
o0IecTBa K COBPEMEHHBIM ITU(PPOBBIM TEXHOJOTHAM. B  ICHXO0JI0r0-Tearoruyeckoil Jimreparype
COIIOCTABJIIIOTCA M aHAJIU3UPYIOTCSA HEI0CTATOYHAs pPa3pabOTaHHOCTh METOAOJIOTMH 3TOH MPOOJIEMBI,
HEOOXOJIUMOCTh COBEPILICHCTBOBAHUS CIICIHATBHO pa3pabOTaHHBIX METOJIOB OOydYeHHs K IU(PPOBBIM
TEXHOJIOTHSIM W Pa3BUTHE WHTEJUICKTYAIBHBIX CIIOCOOHOCTEH MIKOJIBHUKOB. [Ipe/uioskeHbl MyTH pelieHUs
mpo0JieM, BBI3BaHHBIX OTCYTCTBHEM OOOPYJIOBaHUS JIJISI HCIOJb30BAaHUS HOBBIX HH(OPMAIIMOHHBIX
TEXHOJOTMI B MIKOJAaX W YIiayOJIeHHOro oOydeHus aered B cpepe IudpoBoro odpasoBaHus. B crarbe
paccMaTpuBarOTCs BO3MOXKHOCTH HCITONIb30BaHUs MU(GPOBOH 00pa3oBaTeabHON cpellbl B 00pa30BaTeIbHOM
MPOLIECCE U €€ BIIMsAHUE Ha (HOPMUPOBAHUE MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH MIKOJILHUKOB. B cTaThe Takke
M3y4eH psja MOTPeOHOCTEH B pa3pabOTKe IE€Aarord4eCKMX YCJAOBHMU Pa3BUTHS HHTE/UICKTYaJIbHBIX
CHOCOOHOCTEW JieTell MIaJIIeroM CTapliero Bo3pacTa B IPOINECCE HCIOJIb30BaHUS  HU(POBOH
o0Opa3oBaTebHON Cpefibl B 00pa30BaTENIbHBIX OpraHU3alusaX. ABTOPBI CTaTbd HAMEpPEHbl W JabIle
COBEPIIICHCTBOBATh CBOIO METOIOJIOTHIO.

Kuarouessle ciioBa: o0pa3zoBanue, U(POBEIC TEXHOJIOTHH, METOIbI, Y4eOHBIN ITPOIECC, aHATN3, O0yUCHHE.
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B.K. Cmaryn!, B.JI. Ceyibixos!, I'JK. AnyapGekosal
LAGaii aTeiagarsl Kazak yITTBIK II€IarOTHKAIBIK YHUBEPCHTETI, ATIMaTH K., KazakcTtan
HU®PPJIBIK TEXHOJOI'UAJAP HET'I3IHAE MEKTEII OKYHIBIJIAPBIHBIH 3UATKEPJIIK
KABUIETTEPIH JAMBITY 9JICTEMECI

Anoamna

Makanaga UUQPIBIK TEXHOJOTHSJIAPABI, COHAAW-aK OKYIIBUIAPABIH HWHTEIJICKTYaIABIK KabijgeTTepiH
TAMBITY YIIiH OKBITYABIH OeNICEeH/l 9AicTepiH KOIIaHy Macenenepi KapacTeipbutaasl. COHBIMEH KaTap, Ka3ipri
3aMaHHBIH ©3€KTi MocenenepiHiH Oipi — MekrenTe UUGPIBIK OUTiM Oepy TEeXHOIOTHSIIAPBIH KOJNJAHY
TanKbpUlaHFaH. Makanaga OHBIH ©3eKTUIr Oipkatap ¢akTopiapMeH aHBIKTaNIbl jkoHe 3eprrenai. Kaszipri
KOFaMHBIH 0171iM Oepy MekeMenepiH 3aMaHayH U (PIIBIK TEXHONOTHsUIApFa OapbIHILA )KaKBIHIATY KaXKEeTTLIIr
3eprreireH. [ICHXOMOTHSITBIK-TICIarOTHKAIBIK, 9MeOHeTTEp/Ie OCHI MOCEJICHIH OiCHAMACKHIHBIH KETKITIKCI3
JaMybl, TUQPIBIK TEXHONOTUSIIAPFA OKBITY/IBIH apHaWbl 931pJCHICH 9ICTEPiH KETUIAIPY KaKETTUIIr KoHe
OKYLIBUTAPABIH MHTEIUICKTYANIBIK KaOlIeTTepiH JaMBITy CaNbICTHIPBUIABI JKOHE TaldaHaabl. MekTenTtepae
KaHa AaKmapaTTHIK TEXHOJOTHSUIAPABl KOJAAaHyFa JKoHe IUQPIBIK Oimim Oepy oprackiHma Oanmamapabl
TEPeHJETIN OKBITYFa apHaIFaH >KaOIbIKTapAblH OONMaybIHAH TYBIHIAFaH MOCENeNepl LICHIy JKOJIapbl
ycoHBUIABL. Makanana OiniM Oepy mporecinae HUQPIbIK OiliM Oepy opTachlH HaiganaHy MYMKIHIIKTEpi
JKOHE OHBIH OKYIIBUIAPIBIH 3UATKEPIIK KaOLIETTEpiH KaJbINTAcThIpy oiicTeMeci 3eprrenai. Makanana
COHBIMEH Katap OuriM O6epy yilbiMaapeia/ia TUQpIbIK OiiM Oepy OpTachklH NaianaHy MpOIECiHACKII JKoHe
YJIKEH JKacTarbl OaianapablH 3UATKEPIIiK KaOUICTTePiH JaMBITYbIH MEAaroruKajbIK KaF JaiiapbiH a3ipieyaiH
OipkaTap KaXeTTUIIKTepi 3epTTesred. Makana aBTopiapsl ©3 9JIICTEMEIIEPiH opi Kapai )KeTUIIipyai Ke3uen
OTBID.

Tyiiin ce3aep:0inim Oepy, MUGPIBIK TEXHOIOTHIIAD, diCTEP, OKY MPOIIEC], TNy, OKBITY.

Main provisions

The study is devoted to the development and application of a methodology for developing
intellectual abilities of schoolchildren using digital technologies. The main idea is to integrate digital
tools to develop critical thinking, logical analysis, creative and analytical skills of students. The study
proved that the use of digital technologies increases motivation for learning and allows you to adapt
the educational process to the individual characteristics of schoolchildren. The results show that
digital methods contribute to the development of such skills as analysis, synthesis, comparison and
abstraction. The conclusion is that modern digital approaches are an effective means for the
intellectual development of schoolchildren in a dynamically changing educational environment.

Introduction

Reforming the education system, which is the main condition for rapid socio-economic growth.
Social development, development and stability of the country are considered a necessary condition
for creating an innovative economy. The competitiveness of a country's education system is an
important component of global competitiveness. There must be constant technological innovation.
The rapid development of innovation and rapid adaptation to the needs and requirements of a rapidly
changing world, as well as access to quality education, are one of the most important values in
people’s lives and one of the main factors of economic justice in the world. society. and society.
political stability [1].

Changes in the nature and results of modern education correspond to its main goals and content,
giving special importance to the development of creative abilities and independence of
schoolchildren. Important aspects are increasing their competitiveness, acquiring flexible skills and
improving the quality of education. The system of higher professional education should prepare
specialists capable of making informed and responsible decisions in the conditions of a dynamically
developing society.People who can foresee possible consequences. People who can work together are
flexible, dynamic, creative, capable of self-improvement, respectful and competent. Ethics and
entrepreneurship are responsible for the fate of the country [2]

Currently, the process of dissemination of social information has accelerated significantly.

Profound changes are taking place in all spheres of human life. The importance of both production
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and consumption of information is growing. For the successful development of modern society,
higher education plays a key role in the creation and implementation of new ideas. It is characterized
by openness, readiness to perceive new things, critical thinking and the ability to view the world
holistically, as well as to find effective solutions to emerging problems.From this point of view,
educational activities in schools are gradually developing today. It is no longer possible to limit
ourselves to giving and receiving information. The purpose of school is to develop educated,
intelligent, educated and effective thinkers and to acquire the necessary skills and qualifications. They
can independently develop their knowledge throughout their lives, since the time needed to
successfully assimilate the necessary information is limited. Therefore, it is necessary to find and
implement ways to optimize the educational process in schools: reinforcement lessons. Using
innovative teaching methods to support students' cognitive and intellectual development. and develop
the communication skills and abilities necessary for effective learning [3].

Research Methodology

The main types of digital technologies include mobile learning, cloud computing, online courses,
gaming, and online assignments. Mobile learning technologies are gaining popularity in the education
sector. The continuous development of digital learning technologies is the ultimate goal of business
education, enabling students to develop competitive value and become qualified professionals.
Therefore, the main role of teachers is to use digital technologies in the learning process, taking into
account the individual capabilities of students. The modern labor market requires training for skilled
workers and creates new requirements for the use of innovative technologies in education. We are
currently looking for graduates with a background in digital technologies. One of the main goals of
educational institutions is to provide students not only with theoretical knowledge, but also with the
skills to use information technology, to independently receive and analyze information [4].

Universities should increasingly use digital technologies and modern textbooks and learning media
based on technology. Digital educational technologies are a new approach to conducting educational
lessons using electronic systems. The use of digital technologies is aimed at improving the quality
and efficiency of the educational process and the successful socialization of school-aged children.
Many researchers believe that the development of digital technologies in the education system is the
result of reducing workload and developing independent learning. Therefore, digital educational
technologies are actively used to support and improve the quality of education, ensure mutual
cooperation between teachers and students, and quickly eliminate students' knowledge deficits [5].

The possibilities of digital technology for student learning include:

- Good flexibility when performing activities and learning materials;

- Increasing children's activities in school,

- Personalizing the learning process;

- Increasing the visibility of the materials;

- Direct feedback to the teacher;

- School children can see the results immediately after completing the activity.

Scientists believe that since digital technology is an important part of social life, learners are
expected to use various electronic devices in their lives, and their use in the learning process will be
easier. It will help you understand information better and process content more easily. Digital
technology improves the quality of education by meeting the individual needs of each learner by
decentralizing the educational process and setting goals according to the level of education. The use
of digital tools allows students to participate in the learning process, moving from passive perception
to active action when trying to complete a task [6].

Development of intellectual abilities of school children

Information and communication technology has the ability to influence the thinking process.
Creativity, communication skills and humanitarian socialization are solutions to the problems of
intellectual development of children in elementary school, high school, and college. Intelligence is
understood as a relatively stable structure of human mental abilities. The ability of schoolchildren to
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solve various problems and successfully adapt to the digital society plays a key role in the
development of their intellectual abilities [7]. There are different types of intelligence - linguistic,
logical-mathematical, spatial, interpersonal and others - each of which is used in certain educational
and life situations [8]. In the process of learning using digital technologies, children develop
important skills: recognizing and analyzing objects, observing and recording their characteristics,
making changes and recording results. Digital tools help schoolchildren develop the ability to analyze
cause-and-effect relationships, strategically plan their actions several steps ahead, and develop plans
and strategies to achieve goals. Such mental operations as observation, classification, comparison,
analysis and synthesis become more effective when using digital platforms and software [9]. An
important aspect of intellectual development is the ability to highlight details and combine them into
a holistic idea of the object or phenomenon being studied. Digital technologies allow students to
practice abstraction, concretization and generalization, which helps them better absorb educational
material and develop creative thinking.Aggregation facilitates the development of concepts and laws:
classification according to any characteristics. This allows larger objects to be grouped into smaller
groups or larger compositions. Abstraction is understood as a mental activity that allows abstract
thinking about objects and phenomena in another place. Concreteness allows us to move from
speculative symbols and properties to specific properties of a particular object. This can lead to
thinking that deviates from reality [10]. Active learning tools and methods are used in modern
teaching technologies. This includes the use of information and communication technologies.
Promotes the development of students' thinking skills. Preschoolers and kindergarteners can think
concretely based on visual images and concepts. Give students specific examples. The teacher
understands the general properties and features of objects and phenomena. The essence and main
characteristics of these concepts consist of a gradual transition from visual-figurative thinking to
verbal-logical thinking [11].Although the thinking of preschool and preschool children is related to
concrete reality and direct observation and is based on certain logical principles, abstract and formal
logical thinking as early childhood education develops raises some problems. They will be given the
opportunity to think. Psychological functions analyze and think about one's behavior. And prepare an
action plan. Progressive and complex psychological activities promote the development of children's
intelligence. The use of images, programs and simulation environments promotes the development
of visual thinking and imagination [12]. Figure 1 below shows an exercise that promotes thinking.

Figure 1. Development of thinking in children of primary school age

The lack of cardiac activity further complicates the learning process. Children are encouraged to
recognize relationships between information, explore problem structures, and use principles and
theories to evaluate new scenarios. The development of logical thinking is supported by activities
aimed at solving children’s psychological problems. These are logic games, pattern-finding exercises,
mathematical problems, logical puzzles [13]. An excerpt from such exercises is presented in Figure 2
below.
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Figure 2. Using interactive whiteboards at school

In addition, children are invited to participate in play-related activities, where they imagine and
act out play stories on their own. Ways to develop effective visual thinking include assembling
pictures using puzzles. Let's try to build structures using cubes and Lego blocks. Introduction of
information and communication technologies in education, extracurricular, extracurricular and
independent activities of school-age children [14]:

- Allow students to carry out an individual learning path, adjusting the learning process depending
on the content, amount and speed of absorption of the learning material.

- Helps to speed up and optimize the learning process.

- Activate students' cognitive activity when using modern application programs with interactive,
modeling, communication and multimedia capabilities.

- Increase students' activity and spontaneity during lessons.

- Increase engagement by conveying information in various graphic, audio and video formats.

- Improve the quality of learning results, since it allows repeated practice of acquired skills in
realistic situations and use of acquired knowledge in a playful way in new situations.

- Create conditions for forming appropriate self-esteem in students through computer management
of learning outcomes.

- Provides favorable conditions for learning and self-development without direct contact between
the teacher and the child.

- Increases comfort.

- Improves information and communication skills of students.

Computer technology engages cognitive processes and fosters creativity in young children.
Leveraging computer tools for enhancing children's intellectual capacities not only ensures the
successful completion of educational objectives but also bolsters cognitive skills and overall personal
growth. It cultivates the ability to foresee outcomes of actions and form strategies for effective
problem-solving [15]. Techniques and approaches in computer-based education for young learners
encompass utilizing multimedia, interactive tools, and e-learning resources, including educational
games. Creating educational projects with Logo programming languages like Pervo Logo and
Logomir is part of this educational methodology. International internet-based education utilizing
hypertext and hypermedia technologies, telecommunications initiatives, research tasks employing
computer tools, virtual learning environments, exhibitions, museums, and libraries all contribute to
enriching the educational experience. Furthermore, the illustration of knowledge acquisition through
auditory means with headphones is depicted in Figure 3 below. Moreover, innovative training
systems, along with robotics design and programming, present rich educational resources. Presently,
there is a notable integration of e-learning components and technologies within formal education
systems [16]. The formulation of educational curricula for young learners hinges on a fundamental
pedagogical tenet that emphasizes the incorporation of playful elements to varying extents. This
underscores the significance of gaming as a pivotal mode of interaction for children with computing
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devices [17]. The visual representation in Figure 4 highlights the importance of presenting
educational content in a game format to enhance students' understanding of the material.

-_w —

Figure 4.Using an interactive whiteboard in

Figure 3.Using a laptop to solve tasks additional education classes

Presently, there is a significant focus on educational tools driven by computers that facilitate a
playful approach to learning. This emphasis stems primarily from state mandates and the evolving
educational needs of students in both junior and senior school levels. Interactive educational games
serve as vehicles for fostering learning processes. Engaging students with computer games in lessons
aids in cultivating their motivation to explore new concepts, fosters self-reliance in mastering fresh
material, and enhances the development of specific skills and competencies. The digitalization of
education has reshaped the paradigms of nurturing and educating primary and secondary school
children. The pivotal role played by computers in enhancing the intellectual capacities of preschool
and primary school children is now widely acknowledged. While computers offer extensive potential
for both gaming and learning, their impact on a child is profound. However, it is crucial to
acknowledge that optimal results in the intellectual development of primary and secondary school
children can only be achieved through the harmonious interplay between teachers, students, and
computers. The efficacy of computer-based educational games and developmental programs hinges
on the objectives set by educators, the strategies employed to attain these goals, and the
methodologies integrated into instructional practices. Consequently, educators who lead classes
within computer-based learning environments play a critical role, with their pedagogical acumen,
professional attributes, and adeptness in selecting appropriate computer applications for organizing
lessons crucial in fostering the intellectual growth of school-aged children[18].

Results of the study

The studies discussed in the article delve into the digital landscape around young schoolchildren,
both at home and in educational settings. The research is based on information obtained from surveys
conducted among teachers, academics, parents and students. The main objectives include analyzing
the digital environment within families and kindergartens (including access to devices, usage patterns,
types of content, levels of adult digital literacy), examining the similarities and differences between
home and educational environments in terms of digital socialization, children's digital literacy and
the exploitation of digital technologies to develop schoolchildren's intellectual abilities.

The authors of the study came to the following findings and conclusions:

- The home digital environment of preschool children has varying degrees of intensity depending
on the age of the children. Children generally have access to several devices with various
functionalities, while parents demonstrate relatively high levels of computer literacy. Screen time
content often includes educational content that does not always match the age and psychological
profile of the child. Almost half of parents do not actively monitor their children's use of gadgets
and TV.

- In preschool institutions, the digital environment is mainly designed for adults, used by
administrators and teachers of preschools. Software and hardware infrastructure is often of poor
quality, which hinders operation and administrative functions. Administrators usually have more
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access to devices than caregivers, with most devices being inappropriate for preschool children.
Teachers and administrators assess their information and communication technology skills quite
positively, but many of them are looking to improve their skills and support children's digital
development (a skill that many professionals currently lack) in the future.

- The use of digital devices is limited when it comes to interacting with children, with a sparse
distribution of devices intended for children. A small part of teachers focuses on increasing the
computer literacy of preschool children. Group-oriented, mainly stationary, technological resources
are predominant and serve mainly for educational purposes rather than for leisure activities.

- The integration of digital technology lengthens the educational process, requiring concerted
efforts from methodologists and teachers. However, the initiatives taken (or planned) by teachers are
often overlooked by parents, who believe that kindergartens have little support for children's digital
development. Despite this belief, parents rarely try to improve the situation.

- Parents generally do not consider kindergartens as important agents for children's integration into
the digital sphere. Nevertheless, they view teachers' efforts positively, trusting them in the selection
of equipment and control over the use of digital technology.

- Teachers display mixed feelings about educational digitalisation: they recognise the potential
risks of early digital exposure for children, acknowledge their own skill limitations and struggle with
the technical constraints of their schools.

Discussion

Findings and future research directions emerging from the study underscore the benefits of digital
technologies in education, notably in customizing the learning experience and tailoring it to individual
students. This transformative approach elevates education by prioritizing not only adherence to
curricular standards but also the consideration of students' interests and unique abilities. The
incorporation of digital educational tools expands students' perspectives and provides fresh avenues
for knowledge acquisition in a structured and accessible manner. Advantages encompass reduced
administrative burdens, streamlined teaching processes, and enhanced student learning experiences,
fostering the development of practical skills. By leveraging digital technologies, education transitions
to a new quality benchmark marked by the democratization of knowledge access.

Conclusion

Digital technologies are increasingly becoming indispensable tools for educators in preschool
settings, aiding in content structuring, simplifying information retrieval, facilitating the incorporation
of multimedia elements like illustrations, audio, video, and animations, and enabling the
implementation of personalized teaching approaches. The integration of digital educational tools in
early childhood education shifts a child from a passive recipient to an engaged, active participant. It
sparks interest even in the most reserved learners, drawing them into the educational process. Modern
educators are tasked with harmonizing traditional practices with innovative techniques, blending
conventional methodologies with emerging pedagogical trends. While the future trajectory of
preschool education remains uncertain, it is evident that preschool institutions are actively engaged
in the digital transformations of contemporary society. Subsequent research endeavors could explore
avenues such as enhancing educators' proficiency in leveraging digital educational environments and
enriching methodological support for utilizing digital technologies to cultivate the intellectual
capacities of older preschoolers.

Tatioananvinzan 0epekkozoep mizimi
[1] Baunos B. 1. Obpazosamenvhwiii npoyecc 6 npoghecCcUoHaibHoM 00pazosanuu: yuebrnoe nocodoue ons Y306/ B.H.
Bnunos; noo obw. peo. B.U. bnunosa. —M.: Hz0amenvckuii oom "FOpatim”, 2018. — C.127-135.
[2] Buwmnescxasn I'.B. Texunonocuyeckuii no0xoo 6 nedazocuyeckom npoyecce gvicuieli npopeccuonarvHol wrkowl//
Hszeecmusllensenckozozocyoapcmesennozonedazocuueckoeoynueepcumemaum. B.I. Benunckozo. —2008. —Ne 6(10). C.

284




Abaii amvinoazer Kaz¥I1Y-uiy XABAPIIBICHI, « Dusuka-mamemamura evlaimoapsly cepusicol, Ned(88), 2024

235-239.https://cyberleninka.ru/article/n/tehnologicheskiy-podhod-v-pedagogicheskom-protsesse-vysshey-
professionalnoy-shkoly/viewer

[3] Maprosa C.M., Hapxoszuee A.K. Memoowl ucciedosanusi cooepiicanus npopheccuonaivho2o obpazosanus //
Becmnux  Mununckozo ynusepcumema. —2019. —Ne 7(1). —C. 200-205.https://cyberleninka.ru/article/n/metodika-
issledovaniya-soderzhaniya-professionalnogo-obrazovaniya/viewer

[4] Homepanyesa H.I'., Cupuna T.A. Ocobenrnocmu opmuposanuss UHOAZLIYHOU COYUOKYILIMYPHOU KOMREmMeHYUU
Ccpeocmeamu Macco8bix OMKPLIMbIX OHIAUH-KYPCO8 // A3UMym HAYUHbIX UCCIEO08AHUIL: NEOA202UKA U NCUXONOSUSL. —
2017. —Ne 6(4). —C. 167-170.https://cyberleninka.ru/article/n/osobennosti-formirovaniya-inoyazychnoy-sotsiokulturnoy-
kompetentsii-sredstvami-massovyh-otkrytyh-onlayn-kursov/viewer

[5] 3atiyes B.C. Cospemennvie nedazozuueckue mexnonoauu: yuebnoe nocooue. B 2-x knueax. Knuea 1. —densbunck:
YI'Tiy, 2012. —411 c.https://phsreda.com/ru/article/648/discussion_platform

[6] Ceneexo I K. Cogpemennvie obpazosamenvhvle mexnonoeuu: yueonoe nocooue / I K. Ceneexo. —M.: Hapoonoe
obpaszosanue, 1998. =256 c.https://charko.narod.ru/tekst/an4/1.html

[7] Mypasvesa I'.E. [Ipoexmuposanue mexnono2uti 06yuenust: yuebnoe nocobue 0is cmyO0enmos u npenooasameincti
nedazocuteckux Y306, CIyuamenbhuy u npenooasameneli nedazosudeckux Kypcos nogviuienus xkeamugurayuu / I'E.
Mypasvesa. — Heanoso, 2001. — 123 c. https://freereferats.ru/advanced_search_result.php?keywords=01002606681

[8] Bopueimxo H.M., Conosyosa H.A., baiuibaxos A.M. I[ledazocuueckue mexnonoeuu: yuedbnoe nocobue OJis
cmyoenmog nedazozuieckux 8y308 / H.M. Bopeimko, H.A. Conosyosa, A.M. baiibakos, noo peo. H.M. bopwimko. —
Boneoepao:  Hz0-eo  BIHIIKPO, 2006. 59  c.https://zzapomni.com/vgspu-volgograd/borytko-vvedenie-v-
pedagogicheskuu-2006-794

[9] Baeanosa O.H., Ilupozosa A.A., [lpoxoposa M.I1. HHHo8ayUOHHbIE MEXHOIO2UU 8 UHKTIOZUBHOM 00pa308aHuu //
Hnnosayuonnas sKonomura: nepcnekmugvl paszsumus u cogepuiencmeoganus. —2018. -MNe 6(32). —-C. 36-
40.https://cyberleninka.ru/article/n/innovatsionnye-tehnologii-v-inklyuzivnom-obrazovanii/viewer

[10] Mapkosa C.M., Haprosues A.K. Memooonoeust ucciedo8anus cooepicanus npopheccuoHaibHo20 00pa308anus
// Becmnux Mununckoeo ynusepcumema. —2019. —T. 2. —Ne 7(1).https://doi.org/10.26795/2307-1281-2019-7-1-2

[11] Msmkuna E.B. JQuaenocmuka kauecmea o00pazosanus 6 evicwei wkone // Becmuuk MuHnunckozo
yhueepcumema. —2019. —T. 4. —Ne 7(3).https://doi.org/10.26795/2307-1281-2019-7-3-4

[12] Manvyesa C.M., Baecanosa O.U., Anewyeuna E.A. Texnonoeuss paspabomku 31eKMpPOHHO20 Y4UeOHO-
Memoouuecko2o Komniekca no oucyuniune "ledacoeuueckue mexnonozuu" // Hnnosayuu 6 oopaszosanuu. —2019. —No 6.
—C. 103-109.http://ripo.by/index.php?id=5555

[13] Bazanosa O.H., HUnvsawenko JLK., Beroycosa I'.A. CospemerHble mexHoro2uu npogopuenmayuu 8 cucmeme
svicute2o obpaszosanus // Coepemerntble UCCAEO08AHUL COYUATbHBIX NPOOIeM (21eKmpoHHbLL HayyHblll dcypHar). —2018.
—MNe 9(5). —C. 45-48.

[14] Maxaposa E.JI., Ilyeay O.U. Ocobennocmu paspabomku u 6HeOpeHust Kypco8 no 0o6paszoeamenvHou 001acmu
"mamemamuxa" ¢ cucmemax oucmanyuonno2o ooyuenus // Camapcxui nayunoii éecmuux. —2016. —Ne 2(15). —C. 165-
171.https://doi.org/10.17816/snv20162307

[15] Apmonvuyk T.M. CunxpouHnbvie u ACUHXPOHHbBIE OHAAUH-UHCHPYMEHMbL U3YYEeHUsI UHOCMPAHHO20 S3bIKA 6
npoyecce npopeccuorarbHOU NOO20MOBKU CREYUATUCHIO8 8 00acmu UHopmayuonHvix mexnoao2uil // I'ymanumapnovle
banxanckue uzgecmusi. —2018. —Ne 1. —C. 75-79.

[16] Knunxos I'.T. Texnonozuueckoe u npoguivhHoe obpazosanue 8 YHUSEpCUmMemax: aKmueHvle memoovl //
Amepuranckuii scypran neoazoeuku u oopazoganus. —2014. —Ne 4(2). —C. 7-15.

[17] Hmuncon K.C. Maccogvle omkpvimule OHAAUH-KYPCHl U UX 61UAHUE HA 8bicuiee oOpazosanue // Kapenvckuil
Hayunwitl ocypuan. —2019. —Ne 3(28). —C. 15-17.https://cyberleninka.ru/article/n/massovye-otkrytye-onlayn-kursy-i-ih-
vliyanie-na-vysshee-obrazovanie/viewer

[18] IIpoxoposa M.I1., Bywyesa B.B., Bacanosa O.U. [Ipaxmuko-opuenmupoganuvie MexHoI02ut popmMuposanus
npogeccuoHanbHbLIX KoMnemeHyull cmyoeHmos 8y308 // Ilpobnemvl cogpemennoco nedazo2uieckozo 06pas308anus. —
2017. -Ne 56(8). —C. 193-199.

References

[1] Blinov V.l. (2018)Obrazovatel'nyiprotsess v professional'nomobrazovanii: uchebnoeposobiedlyavuzov
[Educational process in professional education: a teaching aid for universities]. V.l. Blinov; pod obshch. red. V.I.
Blinova.M.: Izdatel'skiidom "Yurait™,127-135. (In Russian)

[2] Vishnevskaya G.V.(2008) Tekhnologicheskii podkhod v pedagogicheskom protsesse vysshei professional’noi
shkoly [Technological approach in the pedagogical process of higher professional
school] IzvestiyaPenzenskogogosudarstvennogopedagogicheskogouniversitetaim. V.G. Belinskogo. Ne 6(10). 235-239.
(In Russian) https://cyberleninka.ru/article/n/tehnologicheskiy-podhod-v-pedagogicheskom-protsesse-vysshey-
professionalnoy-shkoly/viewer

[3] Markova S.M., Narkoziev A.K.(2019) Metody issledovaniya soderzhaniya professional’'nogo obrazovaniya
[Methods of research of the content of professional education]. VestnikMininskogouniversiteta.Ne 7(1). 200-205. (In
Russian) https://cyberleninka.ru/article/n/metodika-issledovaniya-soderzhaniya-professionalnogo-obrazovaniya/viewer

285



https://doi.org/10.26795/2307-1281-2019-7-1-2
https://doi.org/10.26795/2307-1281-2019-7-3-4
https://doi.org/10.17816/snv20162307

BECTHHUK KaszHIIY um. Abas, cepus « Quzuxo-mamemamuyeckue naykuy, Ned(88), 2024 2.

[4] Pomerantseva N.G., Sirina T.A.(2017) Osobennosti formirovaniya inoyazychnoy sotsiokul'turnoy kompetentsii
sredstvami massovykh otkrytykhonlain-kursov [Features of the formation of foreign language sociocultural competence
by means of massive open online courses]. Azimut nauchnykh issledovanii: pedagogika i psikhologiya.Ne6(4).167-170.
(In  Russian) https://cyberleninka.ru/article/n/osobennosti-formirovaniya-inoyazychnoy-sotsiokulturnoy-kompetentsii-
sredstvami-massovyh-otkrytyh-onlayn-kursov/viewer

[5] Zaitsev V.S. (2012) Sovremennye pedagogicheskie tekhnologii [Modern pedagogical technologies]:
uchebnoeposobie. VvV 2-kh  knigakh. Kniga 1.  Chelyabinsk: ChGPU.411 p. (In  Russian)
https://phsreda.com/ru/article/648/discussion_platform

[6] Selevko G.K .(1998) Sovremennye obrazovatel'nye tekhnologii [Modern educational technologies]:
uchebnoeposobie. G.K. Selevko. M.: Narodnoe obrazovanie. 256. (In Russian)https://charko.narod.ru/tekst/an4/1.html

[7] Murav'eva G.E. (2001) Proektirovanie tekhnologi obucheniya [Design of learning technologies] Design of
learning technologies: uchebnoe posobie dlya studentov iprepodavatelei pedagog icheskikh vuzov, slushatel'nitsi
prepodavatelei pedagogicheskikh kursov povysheniya kvalifikatsii G.E. Murav'eva. Ivanovo. 123 p. (In
Russian)https://freereferats.ru/advanced_search_result.php?keywords=01002606681

[8] Borytko N.M., Solovtsova I.A., Baibakov A.M. (2006) Pedagogicheskie tekhnologii [Pedagogical technologies]:
uchebnoe posobie dlya studentov pedagogicheskik hvuzov. N.M. Borytko, I.A. Solovtsova, A.M. Baibakov; pod red. N.M.
Borytko. Volgograd: lzd-vo VGIPKRO. 59 p. (In Russian)https://zzapomni.com/vgspu-volgograd/borytko-vvedenie-v-
pedagogicheskuu-2006-794

[9] Vaganova O.1., Pirogova A.A., Prokhorova M.P. (2018) Innovatsionnye tekhnologii v inklyuzivnomobrazovanii
[Innovative technologies in inclusive education]. Innovatsionnaya ekonomika: perspektivyrazvitiyaisover
shenstvovaniya. Ne 6(32).36-40. (In Russian) https://cyberleninka.ru/article/n/innovatsionnye-tehnologii-v-inklyuzivnom-
obrazovanii/viewer

[10] Markova S.M., Narkoziev A.K. (2019) Metodologiya issledovaniya soderzhaniya professional’'nogo
obrazovaniya [Methodology of research into the content of professional education]. Vestnik Mininsko gouni versiteta. T.
2. M 7(1). (In Russian) https://doi.org/10.26795/2307-1281-2019-7-1-2

[11] Myalkina E.V. (2019) Diagnostikaka chestva obrazovaniya v vyssheishkole [Diagnostics of the quality of
education in  higher education]. Vestnik Mininskogo universiteta. T. 4. Ne 7(3). (In Russian)
https://doi.org/10.26795/2307-1281-2019-7-3-4

[12] Mal'tseva S.M., Vaganova O.l., Aleshugina E.A. (2019) Tekhnologiya razrabotki elektronnogouchebno-
metodicheskogo kompleksa po discipline "Pedagogicheskie tekhnologii™ [Technology of development of electronic
educational and methodological complex on the discipline "Pedagogical technologies”]. Innovatsii v obrazovanii.
Ne6.103-109. (In Russian) http://ripo.by/index.php?id=5555

[13] Vaganova O.l., llyashenko L.K., Belousova G.A. (2018) Sovremennye tekhnologii proforientatsii v sisteme
vysshego obrazovaniya [Modern technologies of career guidance in the system of higher education]. Sovremennye
issledovaniya sotsial'nykh problem (elektronnyi nauchnyi zhurnal). Ne 9(5). 45-48. (In Russian)

[14] Makarova E.L., Pugach O.l. (2016) Osobennosti razrabotki | vnedreniya kursov po obrazovatel'noi oblasti
"matematika" v sistemakh distantsionnogo obucheniya [Features of development and implementation of courses in the
educational field of "mathematics" in distance learning systems]. Samarskii nauchnyi vestnik,Ne 2(15).165-171. (In
Russian) https://doi.org/10.17816/snv20162307

[15] Yarmolchuk T.M. (2018) Sinkhronnyei asinkhronnye onlain-instrumenty izucheniya inostrannogo yazyka v
protsess eprofessional'noi podgotovki spetsialistov v oblasti informatsionnykh tekhnologii [Synchronous and
asynchronous online tools for learning a foreign language in the process of professional training of specialists in the field
of information technology]. Gumanitarnyebalkanskieizvestiya. Ne 1.75-79. (In Russian)

[16] Klinkov G.T. (2014) Tekhnologicheskoe iprofil'noe obrazovanie v universitetakh: aktivnye metody
[Technological and specialized education in universities: active methods]/ Amerikanskii zhurnalpeda
gogikiiobrazovaniya. Ne 4(2). 7-15. (In Russian)

[17] Itinson K.S. (2017) Massovy eotkrytye onlain-kursy | ikh vliyanie na vysshee obrazovanie [Massive Open Online
Courses and Their Impact on Higher Education]./ Karelskii nauchnyi zhurnal. Ne 3(28).15-17. (In Russian)
https://cyberleninka.ru/article/n/massovye-otkrytye-onlayn-kursy-i-ih-vliyanie-na-vysshee-obrazovanie/viewer

[18] Prokhorova M.P., Bushueva V.V., Vaganova O.l. (2017) Praktiko-orientirovannye tekhnologii formirovaniya
professional’'nykh kompetentsii studentov vuzov [Practice-oriented technologies for developing professional
competencies of university students]. Problemy sovremennogo pedagogicheskogo obrazovaniya. Ne 56(8).193-199. (In
Russian)

286



https://doi.org/10.26795/2307-1281-2019-7-1-2
https://doi.org/10.26795/2307-1281-2019-7-3-4
https://doi.org/10.17816/snv20162307

Abaii amvinoazer Kaz¥I1Y-uiy XABAPIIBICHI, « Dusuka-mamemamura evlaimoapsly cepusicol, Ned(88), 2024
IRSTI 14.35.07

10.51889/2959-5894.2024.88.4.029
Sh. Turashova®™ =, A. Amangeldin® "=/, K. Seiduali® "=/, N. Tekesbayeva! "*/, M. Yersin!

! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
*e-mail: sh.turashova@abaiuniversity.edu.kz

CREATION OF A SMART LIGHTING SYSTEM IN THE STUDY ROOM

Abstract
The relevance of the introduction of innovative technologies in the educational process is steadily growing.
Today, smart lighting is increasingly found in homes and offices, but it is still rare in schools and universities.
The lack of ready-made solutions for classrooms is explained by the specific requirements for flexibility and
efficiency of lighting, as well as the expediency of creating various lighting scenarios in an educational
environment. "Smart lighting" in the classroom should include automatic brightness control depending on the
time of day and natural lighting, changing the color temperature of the light to create an optimal, comfortable
atmosphere depending on the time of day, uniform lighting settings for each workplace, integration with other
smart classroom systems. The purpose of this study is to study the influence of various lighting parameters
(brightness, color temperature, dynamics) on cognitive functions, emotional state, on the level of concentration
and academic performance of students; with this in mind, the creation of a prototype smart lighting system for
the classroom, which will optimize energy consumption and create comfortable learning conditions.
Keywords: smart lighting, smart audience, digitalization, Internet of Things, biodynamic lighting,
automation, control sensors, control system, voice assistant.

I1LII. Typamosal, A.A. Amanrenaun, K.b. Ceiinyonil, H.A. Tekec6aepa’, M.E. Epcin®
1 AGaii atbingarel Kasak yITTBIK IeIaroruKaibK yHHBEPCHTETI, AnMaThl K., Kazakcran
OKY BOJIMECIHIAEI'T"AKBLJIAbI /KAPBIKTAHABIPY" ) KYUECIH KYPY

Anoamna

Binim Gepy ynepiciHe HHHOBAIMSIIBIK TEXHOIOTHSUIAP/IBI €HTI13Y I1H 63eKTUIIr yaaiibl ecin kenesi. byrinri
TaHJa "aKbULIBI" JKApBIKTAHIBIPY YWIEp MEH KeHCeJepe Kui KOJIaHbUIAJbI, ajaijia MEKTeNTep MEH
YHHMBEpCUTETTEpAe cupek ke3geceai. OKy FuMaparrapbl YVIOIH JalblH IMIEHIMICPAIH  OOJIMaybl
YKAPBIKTAHIBIPYIBIH UKEMJILTIrT MEeH THIMALUTITIHEe KOWBUIATHIH HAKTHI TANANTapMEH, COHJaii-aK OuriM Oepy
OpTaChIHAA OPTYPIIi KapBIK CIICHAPUINIEPIH KYPYABIH OPBIHABUIBIFEIMEH TYciHaipineai. OKy OenmMeciHmeri
"aKBUIABI KapBIKTAHABIPY" TOYIIK yaKbITbIHA >KOHE TAOUFH >KaPbIKTaHABIPYFa OalIaHbICThl KAPBIKTBIIBIKTHI
aBTOMATTHl TYPAE PETTEYAl, TOYNIK YaKbIThiHA OalJIaHBICTBI OHTAWJIbBI, Kaiabel aTMocdepaHbl Kypy YILUiH
KapBIKTBIH TYC TEMIIEPAaTypPachlH ©3repTy/ii, op KYMBIC OpPHBI YIIIH apBIKTAaHIBIPYABl OipKEJKi peTTey/i,
0acka akpUIBI CBHIHBIN OKYWelepiMeH WHTErpanusHbl KaMTybl KepeK. by 3epTTeyaiH Makcatbl
KapBIKTAaHIBIPYABIH SPTYPIIi NapaMeTpiiepiHiH (KapbIKTBUIBIK, TYC TEMIIEPATypachl, IMHAMUKA) KOTHUTHUBTIK
(dyHKIUsUIapFa, 3MOIMOHANIBIK KYHre, OKYWIBUIApABIH 3€HiHI MeH YITepiMiHe ocepiH 3epTTey OOJbII
TaOBUIA/IBI, OCBHIHBI €CKEepE OTBIPBIN, JHEPTUsS TYTHIHYIBI OHTAMIAHABIPYFa KOHE OKYyFa KOJIAHIIBI KaFmal
Kacayra MyMKIHJIIK OepeTiH oKy OenMeci YIIiH aKbUIIbI )KapbIKTaHABIPY KYHECIHIH IPOTOTHUIIIH Xkacay.

Tyiiin ce3mep: akbUIABl XapBIKTaHABIPY, AaKbUIABl ayIUTOpUs, UUPIaHABIPY, 3aTTap WHTEPHETI,
OMOIMHAMUKAJIBIK JKapBIKTAHIBIPY, aBTOMATTAHJABIPY, Oackapy ceHcopiaphl, 0ackapy Xyieci, NaybICTBIK
KOMEKILII.

[ILII. Typamosa®, A.A. Amanrenaun’, K.B. Celinyann', H.A. Tekec6aesa®, M.E. Epcun !
'Kazaxckuil HAIIMOHAIBHBII TIEJarOTUYECKU yHUBEPCUTET MMeHn AGas, r. Anvarsl, Kasaxcran

CO3JAHUE CUCTEMbBI «YMHOE OCBEHIEHUE» B YYEBHOM INIOMEIIEHUA

Annomayust
AKTyanbHOCTb BHEJPEHHSI MHHOBALIMOHHBIX TEXHOJIOTHI B 00pa30BaTeNbHbII MPOLECcC HEYKIOHHO PacTerT.
Ceroans "yMHOe" OCBELIEHME BCE Yallle BCTpeYaeTcs B AoMax U oucax, 0HAKO B ILIKOJIAX U YHUBEPCUTETAX
OHO TOKa peakocTb. OTCYTCTBHE TOTOBBIX peIIeHWH sl YYeOHBIX TOMEUICHUH OOBsCHSETCS
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cnenuuuecKuMu TpeOOBaHUSAMU K TUOKOCTH M 3(PPEKTUBHOCTU OCBEIICHUS, a TAKXKE IIeJIeCO00pa3HOCTH
CO3JIaHMS Pa3NUYHBIX CBETOBBIX CIICHAPHEB B 00pa30BaTENLHOW cpene. «YMHOE OCBEICHHE» B y4eOHOM
MOMEIIEHUH JJOJDKHO BKJIFOYATh aBTOMATHYECKOE PETYIMPOBAaHUE SIPKOCTH B 3aBUCUMOCTH OT BPEMEHHU CYTOK
YU ECTECTBCHHOTO OCBCIICHHS, M3MCHCHHE I[BETOBOM TEMIEpPaTyphl CBETa JUIA CO3JaHHS ONTHMAJIbLHOM,
KOMQpOpTHOU aTMOcdepbl B 3aBUCHMOCTH OT BPEMEHH CYTOK, PAaBHOMEPHYIO HACTPONKY OCBEHICHHUS IS
KaXJIOro pabodero Mecra, WHTETPAIMIO C JPYTMMH CHCTEMaMd YMHOro kiacca. lleipro jmaHHOTO
WCCIICIOBAHUS SIBIIICTCS W3YyYCHUC BIMSHHUS PA3JIMYHBIX IapaMeTPOB OCBEIICHUS (SIPKOCTh, I[BETOBAS
TeMmIeparypa, IMHaMHKa) Ha KOTHUTHBHBIE QYHKIIMN, SMOIIMOHAIBHOE COCTOSIHUE, HA YPOBEHBb KOHIICHTPAIIUU
BHUMAaHHUSI ¥ YCIEBAEMOCTh OOYYAIONIUXCS; C YYETOM OTOTO CO3JaHHE TMPOTOTHIA CHUCTEMbI YMHOTO
OCBCILEHUS JIJIs1 Y4eOHOTO MOMEIIECHUS, KOTOPBIH MO3BOJIUT ONITUMU3UPOBATH YHEPTONMOTPEOICHHUE U CO3/1aTh
KOM(OPTHBIC YCIIOBHS JUIsl 00yUCHUSI.

KaloueBble ciaoBa: yMHOE OCBEIICHHE, CMapT ayamTopus, nudposm3anms, HTEpHET Bemiey,
OMOAMHAMUYECKOE OCBEIICHUE, aBTOMATH3allus, JaTYUKU YIPABICHUS, CUCTEMa YIIPaBJICHUE, T'OJIOCOBOU
ITOMOII[HHK.

Main provisions

Lighting plays an important role in the educational process. Properly selected lighting helps to
increase students' concentration and improve their academic performance. The article discusses the
issues of creating a "smart lighting™ system that automatically adapts the light in the classroom to
different conditions and needs of students. Based on the results of studying the influence of various
lighting parameters on cognitive functions, emotional state, concentration level and academic
performance of students, as part of the project assignment, students created a prototype of a smart
lighting system for the classroom, which allows optimizing energy consumption and creating
comfortable learning conditions. The created system uses light, motion and time sensors to
automatically adjust the brightness of the light depending on the time of day, the level of natural light
and the presence of people in the room, voice control.

Introduction

The modern world is actively implementing Internet of Things (IoT) technologies in all spheres of
life. Every year these technologies become more accessible due to lower equipment costs and the
rapid development of innovations. In the context of global digitalization, it is important to prepare
the younger generation for a future where the use of 10T will be ubiquitous.

The educational system of the Republic of Kazakhstan has already taken steps in this direction.
The computer science course in high school has a separate chapter dedicated to the Internet of Things.
However, one chapter is not enough for the comprehensive development of 10T technologies. It is
necessary to include them in the training of students through project activities, this is an excellent
opportunity for students not only to master theoretical knowledge, but also to apply it in practice. One
of the promising topics for loT projects may be the development of "smart lighting” in classrooms,
which will increase energy efficiency and improve comfortable learning conditions, which is an
urgent task for modern educational institutions.

The concept of "smart lighting™ is technically implemented in the context of a smart home, but
classrooms have their own characteristics that must be taken into account when creating smart
lighting. Lighting in classrooms plays a key role in creating a comfortable educational environment.
Properly organized, adaptive lighting that changes brightness and color temperature depending on the
time of day and type of activity helps to create optimal conditions for learning, reduces eye fatigue
and increases concentration.

Traditional lighting systems in classrooms often do not take into account the specifics of the visual
load of students and do not allow flexible adaptation of lighting to various types of activities and
depending on the time of day. The purpose of this study is to study the influence of various lighting
parameters on cognitive functions, emotional state, on the level of concentration and academic
performance of students and, based on them, to create a prototype of a smart lighting system for the
classroom, which will optimize energy consumption and create comfortable learning conditions.
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Research methodology

The study was conducted in three stages: theoretical, experimental and analytical. The choice of
research methods on each of them was determined by the goals and objectives of the study. At the
first stage, the following theoretical research methods were used: the study and analysis of literature
on the topic under consideration, as well as the analysis of existing solutions for the creation and
application of smart lighting in classrooms. At the experimental stage, a survey of potential users was
conducted to identify opinions on the feasibility of creating and implementing a smart lighting system
in classrooms with automatic brightness and color temperature control depending on the time of day
and type of activity in order to create comfortable learning conditions and improve the quality of
student academic performance. The analysis of the results of the study made it possible to develop a
conceptual model, determine the equipment and smart lighting control systems necessary for the
implementation, and create a prototype of a smart lighting system for an educational facility based
on them.

Results of the study

Light plays a key role in regulating our internal clock. Proper use of light allows you to maintain
healthy circadian rhythms, improve sleep, improve mood and productivity. The physiology of human
color perception is a fundamental area of research that studies the mechanisms of interaction of light
stimuli with the visual system. Light, as a physical factor, has a significant effect on
psychophysiological processes, modulating the emotional background, energy level and cognitive
functions [1]. During the day (morning and evening hours), you can notice a decline in strength and
a decrease in human energy. A similar emotional response to exposure to natural light appears under
the influence of physical factors and appears in the body with the help of a hormonal (chemical)
reaction. The control of biological clocks, seasonal and daily rhythms of the body all depend on the
influence of natural light on hormones [1].

A lack of light exposure can cause depression, reduce performance and cause anxiety. At the same
time, an optimally selected light mode can improve mood, reduce stress levels and improve
concentration. Modern technologies, in particular, smart home systems and various IT solutions,
actively use lighting effects to create personalized lighting scenarios that can adapt to human
biorhythms, weather conditions and individual preferences. However, it should be borne in mind that
prolonged exposure to certain spectral ranges, for example, blue light, can negatively affect eye health
and disrupt circadian rhythms [2].

In 2002, scientists discovered a third type of light-sensitive cells in the retina of the eye, in addition
to those responsible for twilight and color vision. These cells react to the illumination around them,
although they themselves do not participate in the process of vision. They regulate biological
processes in the body, such as hormone synthesis and visual reflexes, depending on the level of
illumination [3]. The more natural light, the better for our health: it reduces the risk of depression,
improves mood, increases energy levels, concentration and productivity. But, unfortunately, not all
rooms have enough windows to provide the right amount of daylight.

The widespread use of lamps with electromagnetic controls in Kazakhstan, especially 4x18 W
models with a mirrored grille, leads to a high level of light pulsation (38-49%). Such pulsation
negatively affects the visual system, causing increased fatigue, especially in children under 14 years
of age [4].

Biodynamic lighting comes to the rescue, which mimics the behavior of the sun and synchronizes
with natural human biorhythms. It allows you to create a light close to natural in the room, adjusting
not only the brightness, but also the color temperature of the light. Modern lighting systems are
developed taking into account the influence of light on the emotional state of students. Biodynamic
lighting helps both in studies and in recreation, changing its parameters depending on the time of day
and human biorhythms (Figure 1). Research shows that during lessons, exams and tests, it is worth
using light with a high color temperature (4 500 — 5 000 K), which stimulates the body by reducing
melatonin levels and increases brain concentration and activity [5].
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THE SCENARIO OF BIODYNAMIC LIGHTING
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Figure 1. Biodynamic lighting scenario

Warmer light is recommended at recess and in the corridors (2 500 — 4 000 K) to help students
relax and recuperate. Smart lighting, thanks to the use of biodynamic principles and modern
technologies, creates optimal conditions for learning:

— Energy efficiency with significant energy savings due to intelligent lighting control.

— Adaptive lighting with automatic adjustment of brightness and color temperature depending on
the time of day and type of activity, which helps to reduce visual load, increase student concentration
and motivation, and improve the quality of learning.

In order to clarify the attitude towards the introduction of smart lighting in educational premises
and to assess its effectiveness in comparison with traditional lighting systems, a survey of potential
users was conducted. The survey was attended by school teachers, teachers and university students.
In total, 50 people from the teaching staff and 150 students were interviewed (Table 1).

Table 1. Survey results

General awareness
and opinion about
smart lighting

80% of teachers and 90% of students
are familiar with the concept of "smart"
lighting and understand its advantages

75% of teachers and 85% of students
expressed the opinion that the use of
smart lighting can significantly
increase the comfort and efficiency
of learning in classrooms

The efficiency of
smart lighting
compared to
traditional

85% of teachers and 88% of students
believe that smart lighting is much more
effective than traditional lighting, as it
adapts to natural lighting conditions and
the intensity of classes

70% of teachers noted that smart
lighting reduces eye fatigue and
increases students' concentration
during classes

Features of the
work of educational
facilities

65% of respondents pointed to the
difficulties associated with the lack of
ready-made solutions for the
introduction of smart lighting in
classrooms. The main reasons are the
peculiarities of the use of premises:
different modes of operation (lectures,
seminars, laboratory work) require
flexibility in light management

The teachers stressed that smart
lighting should be integrated with
building management systems for
more accurate monitoring and
analysis of the use of premises

Analysis of the use
of premises

60% of teachers noted that classrooms
often remain unlit or, conversely, overly
illuminated, which negatively affects
concentration and overall comfort

70% of the participants expressed the
opinion that smart lighting can
automatically adapt to the number of
people in the room and current needs,
which will improve the conditions for
classes
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Despite the lack of ready-made solutions that take into account the specifics of classrooms, most
teachers and students support the idea of switching to smart technologies. The survey results showed
that 84% (42 out of 50) of teachers believe that smart lighting will significantly increase the comfort
and efficiency of learning. Many noted that flexible adaptation of lighting to various types of
educational activities will create more favorable conditions for the perception of information. One of
the teachers stressed: "Smart lighting will create a more comfortable and stimulating learning
atmosphere in the classroom." The students also appreciated the potential of smart lighting, noting
that it will help reduce eye strain and increase concentration.

The smart lighting system for classrooms is an innovative solution that allows you to optimize
lighting in classrooms and classrooms, creating a comfortable and effective learning environment.
The system consists of LED lights, light, motion and presence sensors, as well as a central controller.
Sensors collect information about the level of natural light, class occupancy, and time of day. The
controller analyzes this data and transmits commands to the luminaires, adjusting the brightness and
color temperature of the light.

The distribution of natural light in classrooms is often uneven: the maximum illumination is
observed near windows - it is lighter closer to the window, and darker further away. Ordinary lamps
are turned on for the entire audience, even if it is already light at the window. Standard artificial
lighting systems do not take this feature into account, which leads to inefficient use of electricity. To
solve this problem, you can install special sensors. They will measure how much light there is in each
part of the room and automatically turn on or off the lamps. Installing sensors above each row of
desks will allow you to maintain a set level of illumination in each area of the classroom,
automatically adjusting the intensity of artificial lighting depending on the level of natural light. This
approach will ensure uniform lighting of all workplaces and reduce energy consumption.

A voice assistant can be used to control the "smart lighting"” in the classroom. To date, there are
3 voice assistants that understand Russian: Alice, Siri and Google Assistant (Table 2). When choosing
an assistant, it is important to understand that not only the voice recognition system is selected, but
also the devices and applications with which the control will take place.

Table 2. The main characteristics of popular voice assistants

ALICE Siri
High High

Specifications
Voice recognition
quality

Google Assistant
High

Operating systems

Microsoft Windows,
Android, iOS u Linux

i0S, macOS

Android, i0OS, Wear
OS, Android Auto u

Chrome OS
Smartphone/ Tablet/ . . .
Laptop/ PC Any device Apple Devices Any device
No, it only works
Unlocking vour through the launch of
g your the Yandex application Yes Yes
smartphone by voice v
(the exception is
Yandex.Smartphone)
Smart Speaker Yandex. Station Apple HomePod (cuama c Google Home
npouzso0Ccmaa)
Smart Watches Elari KidPhone 3G Apple Watch Android Wear

Distinctive features

Does not work with
Sensors

To access from the
Internet, you will need to
set up an additional Apple
TV or iPad
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The basic voice commands for controlling the light are the same for all assistants — turn on/off the
light and increase/decrease the brightness of the light. You can also use, for example, open/close
blinds if they are equipped with an electric drive. The ALICE voice assistant dock station was chosen
as a platform for the implementation of smart lighting in the framework of this study, due to its high
flexibility and wide possibilities for the implementation of various projects (Figure 2).

module (relay) from the windows

O lamp Zone A
Smart switch @ W RGGR B The lights are far

] . [ 90% |
| | ~‘ | Zone B |
| l 11 [ Lamps near the
windows
Brightness 50%

Alice Voice
control system

®

SMART CLASSROOM LIGHTING SYSTEM [ le

The system works in this way:
* The user gives a command to perform a specific operation
* The tea he Y ud. _
* The system recognizes the command and transmits it to the cloud of the manufacturer of a particular device. L ]
o

Figure 2. Layout of the proposed lighting system in the classroom

For voice control of the light, you definitely need the Internet, a voice assistant and a connected
smart room system. The voice assistant can be installed in any ordinary smartphone, tablet, laptop or
computer, smart speaker. In general, there are many options. The operation of the system is carried
out in this way (Figure 3):

- The user gives a command to perform a specific operation.

- The team is sent to the Yandex cloud.

- The system recognizes the command and transmits it to the cloud of the manufacturer of a
particular device.

- Data is being transferred to the equipment.

y
oo Y \

module (relay)
.
t

Speech Wireless

Recognition Cloud network |
L [:l ((‘Q

<

Alice Voice
control system

SMART CLASSROOM LIGHTING CONTROL \

Figure 3. Intelligent lighting control in the classroom

Yandex Smart home management is provided through the Home with Alice app or by voice using
a smart speaker. To set up the Yandex Smart Home, you need to download the Home with Alice app
to your smartphone and create an account on the Yandex platform. After adding all the "smart"
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devices, they can be controlled by voice. In addition to the "turn on™ and "turn off" commands, more
subtle settings are available: turn on the device for a certain time (or after some time), turn on a certain
device mode. Using the application, you can not only turn on one of the devices, but also adjust its
operation, create a schedule or work scenario for it, which is convenient for setting various lighting
scenarios. And for a school project, you can use a microcontroller-based hardware platform designed
for the development of smart devices and automated systems such as Arduino.

Like any programmable system, Arduino consists of:

- hardware — a printed circuit board with electronic components, connectors for connection,
including USB type, as well as other circuits;

- the program part is called a "sketch" or a finished program.

For a school project, the Arduino smart lighting kit will include ready-made standard parts and
components:

- Arduino Uno Controller;

- RTC DS3231 module — to get the current time;

- RGB LED or RGB ribbon for dynamic color change.

Connection pins:

- The RGB LED is connected to pin 2.

- The RTC DS3231 is connected via the 12C interface (SCL to A5, SDA to A4 on the Arduino
Uno board).

The connection diagram of the smart lighting project is shown below, which changes the color of
the light depending on the time is shown in Figure 4.

The RTC module

RGB LED strip

Figure 4. Connection diagram of the smart lighting project

Description of the program operation:
1. The DS3231 RTC module is used to get the current time. The program tracks the time in the
clock and, depending on the time of day, changes the color of the lighting:
- In the morning (6:00-12:00), a warm white light turns on.
in the afternoon (12:00-18:00) — cold white light.
in the evening (18:00-22:00) — warm orange light.
at night (22:00-6:00) — dimmed blue light.
2. An RGB LED or a NeoPixel-enabled ribbon changes its color depending on the current time.
Table 3 below shows the code of the smart lighting program, which changes color depending on
the time of day.
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Table 3. The program code

#include <Wire.h>
#include <RTClib.h>
#include <Adafruit_NeoPixel.n>

#define PIN 6
#define NUMPIXELS 1

RTC_DS3231 ric;
Adafruit_NeoPixel pixels(NUMPIXELS, PIN, NEO_GRB + NEO_KHZ800);

void setup() {
Serial.begin(9600);

if (rtc.begin()) {
Serial.printin("The RTC module was not found ");
while (1);
if (rtc.lostPower()) {
Serial.printin("setting the time...");
rtc.adjust(DateTime(F(__DATE_ ), F(__TIME_)));
}
pixels.begin();
}
void loop() {

DateTime now = rtc.now();

int hour = now.hour();
if (hour >= 6 && hour < 12) {

setLightColor(255, 223, 186);

ilse if (hour >= 12 && hour < 18) {
setLightColor(173, 216, 230);

else if (hour >= 18 && hour < 22) {
setLightColor(255, 153, 51);

else {

setLightColor(0, 0, 139);
}

delay(1000);
}

void setLightColor(uint8_t r, uint8_t g, uint8_t b) {
for (inti=0; i < NUMPIXELS; i++) {
pixels.setPixelColor(i, pixels.Color(r, g, b));

pixels.show();

}

Discussion

Smart lighting in the educational environment is a promising direction that allows you to create
more comfortable and effective learning conditions. As part of this study, a prototype smart lighting
system for the school classroom was successfully developed and tested. The system has demonstrated
the ability to adapt the light level and color temperature of the lighting depending on the time of day,
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the level of natural light and the tasks performed by the students. The developed system can serve as
a basis for creating larger-scale solutions in the field of educational infrastructure.

Conclusion

When creating a smart lighting system in an educational institution, it is necessary to take into
account many factors, ranging from regulatory requirements to the specific needs of students and
teachers. It is important to choose reliable equipment, develop a competent project and ensure high-
quality installation and configuration of the system. For middle and high school students, smart
lighting projects can be not only an exciting activity, but also an excellent opportunity to deepen their
knowledge in the field of electronics, programming and the Internet of things. The experience they
gained during the implementation of the project can be useful in the development of other intelligent
automation systems.
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POBOTOTEXHHUKA IIOHIH OKBITYIA QJIEKTPOHABI CTEHATEPAI
KOJIJAHY JIbIH 9CEPI

Anoamna

AKkTebe eHipIiKk yHHBEpCUTETI MeH Eypas3us YITTHIK YHUBEPCUTETiHIH OipJeCKeH IKCIIEPUMEHTI asChIH/A
poOOT TEXHUKACHIH OKBITYJIa 3JEKTPOHMABI CTEHATEP/I MaiJanaHy THIMAUITIH Oaranay OOWBIHIIA 3EPTTEY
KYPrizinni. DKcriepuMeHTKe OaKbLIay-3KCIIEPUMEHTTIK TonTapra OeninreH 70 CTyIeHT KaThICTBL. AJIJIBIH ana
OimiMai Oaranay yImiH 25 cypakTBIK TeCT KONAAHBUIABL. bip cemecTpre co3puFaH 3KCIEPUMEHT HOTIDKEIepi
OOMBIHIIIA SKCTIEPUMEHTTIK TONTAFbI OUTIM JIEHTeHiHIH CTATUCTUKAIBIK KaFbIHAH alTapIIbIKTal KaKcapFaHbl
aHBIKTAIABI, Oy perre (p)-moHi 0,0101. CayanHama KOPCETKEHICH, CTYACHTTEP/IH KOMIIUIIrT OKBITYIbIH
JKaHa TOCUTIH OH OarajaraH. 3epTTEY HOTHIKENEPl 3JICKTPOHMABIK CTCHATEPIIH OKYy IPOIECiHE TUTI3ETiH
BIKIAJIBIH JKOHE OJIAPABIH POOOTOTEXHUKAHBI OKBITY CAllaChlH apTTHIPYFa 9CepiH pacTaifapl. By jkaHabIK
poOOTOTEXHMKA MEH JKajImbl OUTiM Oepy cajachlH OJaH dpi JaMBITY YIIiH MaHBI3IbL. VHHOBAUSIIBIK TACLT
OKBITYJIBIH JKaHa OJICTEpIH d3ipJieyre >KOHE MKOFapbl TEXHOJOTHSUIAP CalachlHIA KAXKETTI JaFabLIapibl
KaJIBIITACTBIPYFA BIKIA €TETiH O1TiM Oepy TEXHONOTHUSIIAPBIH KETUIAIpyTe HeTi3 0oja ajnaibl.

Tyliin ce3gep: D>IEKTPOHABIK CTEHATEP, POOOTOTEXHHWKAHBI OKBITY, WHHOBALMSIIBIK OimiM Oepy
TEXHOJIOTHSIIAPhI, OKBITY CallaChlH apTTHIPY, OKY IPOIICCIHE HHTETpalusIay.
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2 AKTIOOMHCKHUI pernoHaibHbli yruBepcuteT um. K Ky6anosa, 1. Aktobe, Kazaxcran,
BJIMSTHUE UCIIOJIb3OBAHMA DJIEKTPOHHBIX CTEHIOB TP U3YYEHHU U
JUCHUIIJIMHBI POBOTOTEXHUKA

AnHomayus

B pamkax coBmecTHOTO 3KcriepuMeHTa AKTIOOWHCKOTO PErHOHAIIEHOTO YHUBEpCHUTETa M EBpazuiickoro
HAI[MOHAJIPHOTO YHUBEPCUTETA OBLIO MPOBEJCHO MCCIICIOBAaHUE, HANIPABICHHOE Ha OICHKY 3(P(PEKTUBHOCTH
HCIIOJIb30BaHUS JJIEKTPOHHBIX CTEHIOB B 00yueHUH pOOOTOTeXHHKE. B akcniepuMenTe npuHsuin yuactue 70
CTYJICHTOB, PA3JCJICHHBIX Ha KOHTPOJIbHYIO U 3KCIEPUMEHTAJIbHYIO Ipynbl. [IJisl OLEHKHU MpeaBapUTEIbHbIX
3HaHUH OBUT HCIOJIB30BaH TeCT U3 25 BompocoB. [1o ntoram sxcnepuMenTa, KOTOPbIi JUTHIICS OJUH CEMECTD,
OBLIIO BBISBJICHO CTATUCTHYUSCKU 3HAUMMOE YJIYUIIICHUE YPOBHS 3HAHHN Y SKCIIEPUMEHTAIILHOM TPYIIIILL, C (P)-
saaueHurem 0.0101. AnkeTupoBaHHe IOKA3aJI0, 9TO OOJIBIIMHCTBO CTYIEHTOB MOJOKUTEIHFHO OLEHUIIA HOBBIN
moaxoJ K oOydeHUto. Pe3ymbraTel MCCleAOBaHUS IMOATBEPXKIAIOT MOTEHIIMAN HHTETPAIlUN AJIEKTPOHHBIX
CTCHJIOB B 00pa30BaTe/IbHBIN MPOLIECC U UX BIMSIHKUE HA MOBBIIIEHUE Ka4eCTBa 00yUeHHs pOOOTOTEXHUKE. DTO
OTKpPHITHE BaXXHO JUIsl JaJbHEHUIIEro pa3BUTHS OO0JIACTH POOOTOTEXHHKH W OOpa3OBaHUS B IEJIOM.
VHHOBAaIMOHHBIN TIOIXOA MOXET CTaTh OCHOBOW i pa3pabOTKM HOBBIX METOJHUK IMPENoJaBaHUs U
yIIyqmieHus: 00pa3oBaTeNbHBIX TEXHOJIOTHH, CIIOCOOCTBYIOMMKE (HOPMUPOBAHUIO HEOOXOJUMBIX HABBIKOB B
cdepe BBICOKHX TEXHOJIOTHIA.

KuaroueBrble ci10Ba: 3JEKTPOHHBIE CTEH/IBI, 00ydeHHEe pOOOTOTEXHUKE, HHHOBAIIMOHHBIE 00pa30BaTEeIbHBIC
TEXHOJIOTHH, TIOBBIIIICHNUE Ka4eCTBa 00yUYeHsI, MHTETrpanus B y4eOHBIH mporecc.
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N.T. Shyndaliyev?, A. Ramankulov!, Zh.E. Zulpykhar?, Zh.K. Kulmagambetova?
1L.N.Gumilev Eurasian National University, Astana, Kazakhstan
2 Aktobe Regional University named after K.Zhubanov, Aktobe, Kazakhstan
THE EFFECT OF USING ELECTRONIC STANDS IN TEACHING ROBOTICS

Abstract

As part of a joint experiment of Aktobe Regional University and Eurasian National University, a study was
conducted to assess the effectiveness of using electronic stands in robotics training. The experiment involved
70 students, divided into control and experimental groups. A 25-question test was used to assess prior
knowledge. According to the results of the experiment, which lasted one semester, a statistically significant
improvement in the level of knowledge in the experimental group was revealed, with a (p)-value of 0.0101.
The survey showed that the majority of students positively assessed the new approach to learning. The results
of the study confirm the potential of integrating electronic stands into the educational process and their impact
on improving the quality of robotics training. This discovery is important for the further development of the
field of robotics and education in general. An innovative approach can become the basis for the development
of new teaching methods and the improvement of educational technologies that contribute to the formation of
the necessary skills in the field of high technology.

Keywords: electronic stands, robotics training, innovative educational technologies, improving the quality
of education, integration into the educational process.

Herisri epe:kenep

3epTTeyniH Heri3ri uAesCchl — pOOOTOTEXHUKAHBI OKBITY 1A AIEKTPOHIBIK CTEHATEP 11 KOJIaHY IbIH
OKY TPOIIECIHIH camachblHa 9CEpPiH aHBIKTay. DKCIEPUMEHTTIK KYMbICTap OapbIChIHAA dIEKTPOHIBIK
CTEHTEP/I Maiiaany OKyIIbUIAPIbIH OLTIM IeHT eiiiHe alfTapIIbIKTall OH 9cep €TeTiHi )KoHe OaKpLIay
TOOBIMEH CaJBICTBIPFaH/a OUTIMHIH CTATHCTHUKAIBIK TYPFbIIAH MaHBI3JbI TYPJIE OCKCHI aHBIKTAJIJIbI
(p=0,0101). Cayanrama HoTHXKENIEPI CTYACHTTEPIIH 63%-bI SJCKTPOHIBIK CTCHITEP/ 11 TAliJaTaHyFa
TOJBIK KaHaraTTaHFaHbIH, 33%-bl OVJI OMICTI KOJTAMTHIHBIH KOPCETTI, all Tepic Oaramap TipKeJIreH
XKOK. byl TEXHOJOTHSHBIH CTYACHTTEp apachblHAa >KOFapbl KaObUImay JCHIEHiH KepceTei.
Hotmxenep a/eKTpOHIBIK CTEHATEPIH OKY MaTepHalblH KaObLUIAAYAbI KaKCAPTHII, OKY YIATrepiMiH
apTTHIPATBIHBIH, COHA-aK CTYJACHTTEPAIH Ooamak k00amapbIiHIa OChl TEXHOJIOTUSHBI KOJJIaHyFa
KBI3BIFYIIBUIBIK OUTIPETIHIH alKbIH AN bI.

Kipicne

PobGoToTrexnuka — eMipaiH OapiblK cajajgapblHa €HIN KaTKaH KapKbIHIbI JaMbI Kelle >KaTKaH
cana. bys-po6oTThl *kylenepai )kobanayra, kacayra, Oarapiamanayra xKoHe Oackapyra KabieTTi
OUTIKTI MaMaHJapFa IIYFbUT KAKETTUTIKTI TyAbIPAJIbI.

Jlopictepre, ceMuHapiapFa *oHE 3epTXaHaJbIK JKYMbICTapFa HETI3ZeNreH pPOOOTOTEXHUKAHBI
OKBITYJIBIH JOCTYPJIl 9IICTEPl CTYASHTTEPAIH JTaWBIHIBIFBIH KETKUTIKTI JCHTelIe KaMTaMachl3 €Te
oepmeiiai. Ocbl opaiila OKy YpAICIHAE DIEKTPOHIBI CTEHIATEP.i MalJanaHy MOCENEeHI MIeNTyiH
TUIMJI XOJIbI 00J1a aajibl.

ONEeKTPOHJBIK CTEHATEp — poOOTTHIK KyHenepal UMHTALUsUIayFa JKOHE BUPTYaJbl
HKCIIEPUMEHTTED KYPrizyre MyYMKIHAIK OepeTiH OaraapiamMalbIK-alaparThlK Kyhenep. OnapabiH
JOCTYPIIl OKBITY SICTEPIMEH CaNIbICThIpFaHAa OipKaTap apTHIKIIBUIBIKTAphI Oap:

1. MoTuBanusaHbl apTTBIPAAbL: CTYACHTTEP HHTEPAKTHUBTI OpTaja >KoOallapMEH >XYMBbIC I1CTel
anajpl, OYJ1 OKY YAEPiCiH KbI3bIKTHI )KOHE KBI3BIKTHI €TE/i.

2. KeHicTiKTIK oinayabl nambity: 3D Momenbaey CTyAeHTTepre poOoT KYHeNepiHiH ITu3aiiHbIH
KAKChI eJIeCTeTyre MyMKiHIIK Oepei.

3. barmapnamanay marmbUIapblH JAMBITYFa BIKINAT €TY: DJIEKTPOHABI CTEHATEP CTyIEHTTEpre
BUPTYaJAbI OpTaga poOdoTTapAbl OacKapy YIIiH KO a3y MYMKIHJITIH Oepei.

4. 3epTXaHAIBIK JKYMBICKA KETETIH YaKbITTHI KbICKAPTAJIbl: BUPTYAIBI SKCIIEPUMEHTTEP HAKTHIFa
KaparaH/1a >KbUIIaMbIpaK KYpPri3iayl MYMKIH.
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backa aBTopnapAblH 3epTTeysiepi 3JEKTPOHAbl CTEHATEpAl maiiianaHy poOOTOTEeXHUKAHBI
OKBITY/IBIH THIMJUIITIH apTThIpyFa 6osaTeiHbIH KepceTTi. Chen, Y., Sun, Y., & Liu, Z 3 3eprreyinae
poboToTexHuka mmeOepxaHajJapblHIa HMHTEPAKTUBTI AMCIUICHICpAl MaijajaHaThlH CTYIACHTTEP
JOCTYPIl OMICTEPMEH CaJIBICThIpFaHaAa KeOipeK OeJICeHITIK TAHBITKAHBIH KOPCETTI. DKpaHJIaFbl
BHU3YaIHM3aIus Kypaigapbl poOOTTHIH Kypamaac 0eIiKTepi MeH oapAblH (YHKIUSIAPbIH HAKThIPAK
TyciHyre MyMKiHAik 6epai [1].

Benitti, F., Scaradozzi, D., & Ghedini, F. cusikrer aBTOpnap OipieckeH OKyAbl )KEHUIAETY YIIiH
AJIEKTPOHABIK CTEHATEPIH oJieyeTiH aranm kepcereii. bipHemie oKymisl Oip yakbITTa OpPBIHIBIKTA
KYMBIC icTeH amamel, Oyl ecenTepii IIemy Ke3iHJe KapbIM-KaThlHAC TIEH TOITHIK IKYMBICTHI
bIHTAJIAHABIPAbI [2].

Nourbakhsh, 1., Sycara, K., & Wright, M. poGoTTapabsiH MiHE3-KYJIKbIH MOJIEIbACY YILIiH
ANEKTPOH/IBI CTEHATEPl Maiiananyasl 3eprreriai. CTyaeHTTep opTypii OarmapiiaManblK KOATapMeH
TOXKIpUOE Kacall ayajibl )KOHE BUPTYaJ bl POOOTTHIH OPBIHABIKTAFbl OPEKETiH OaKblIail anmajbl, Oy
CBIHAK JKOHE KaTellepIi yiipeHyre siknain eteni [3].

Mok, O., Xiao, Z., & Yang, M. 3epTTeyiiepi 371eKTPOH/IbI TUCILICH TaKTaIapbIH HHTEPAKTUBTI OKY
MaTepHaIapbIH )KETKI3Y YIIIiH Nai1ananyra 00JIaTeIHBIH KepceTei. bitiM Oepy Komnanbanapel MeH
CTEH/TIK MOJIENIbJICY OPTYpJl OKY MOHEpJiepiH KaHaFaTTaHIbIpa ajajibl, OyJl CTyJICHTTEpre o3
KapKbIHBIMEH YJrepyre MyMKiHIiK Oepeni [4].

APTBHIKIIBUIBIKTAPABI MOMBIHIAM OTHIPHIT, Benitti, F., Scaradozzi, D., & Ghedini, F. anexrponas
CTEHITEP/iH THIMIUIITIH apTTHIPY YIIiH 5KaKChl )KoOalaHFaH OarJapaMaiblK KAMTaMachl3 €Ty JKOHE
MYFaTiMAepAl IYphIC OKBITY KaXXeTTulirine 6aca Hazap ayaapansl [5].

3eprreynin MakcaTel: OKyIIbIapra poOOTOTEXHHKAHBI OKBITYABIH THIMJIUIITIHE 3JICKTPOHIBI
CTEHJITEp/ll KOJIaHY IbIH 9CEPiH aHbIKTay. 3epTTeyAiH MIHJCTTEPI:

1. Po6oTOTEeXHUKAHBI OKBITYFa apHAJIFaH JICKTPOH/IBI CTEHATEPAIH MYMKIHIIKTEPIH TaJIIay.

2. DIEKTPOHIBIK CTCHITEP/l KOJIJIaHY CallaChIHIaFbl 0acKa aBTOpPJIApIbIH 3€PTTEYIICPIH 3epTTEY.

3. OKy ypaiciHJie JIEKTPOH Il CTEHATEP1l KOJIIaHy diCTEeMECIH d3ipIiey.

4. YKacanraH oMiCTiH THIMALUIITIH TOXIpHOe KY31HIIE TEKCEPY.

3eprrey dicHaMachl

3epTTey MakcaTblHA JKETy YIIIH FBUIBIMH >KapHsUTaHBIMIAPABI TaJay JKOHE IKCHEPUMEHTTIK
3epTTeyJiep KYprizyli KaMTHTBIH apajac ojicTeMe KojJaHbUIabl. bipiHmi ke3zenae Oinim Oepy
MpoLECiHAe, ocipece pOOOTOTEXHHKA IMOHIH OKBITY/a KOJIJAHBLIATBIH 3JEKTPOHJBI CTEHATEpre
KaTBICThl 9[ieOueTTepre TEOPHUSUIBIK LIONY Kacajiabl. TeXHHUKaJbIK MOHJEPAl OKBITYJa IH(PIBIK
TEXHOJIOTUSUIAPABIH TUIMAUITIH Oaranayra OarbITTadfaH Oacka 3epTTEYHIUIEpAIH >KYMBICTAphl
3eprreni. by nepekrep oaH opi SKCIEPUMEHTTIH TY)KbIPhIMIaMaJblK HETI31H KaJbIITaCThIpyFa
KOMEKTECTI. 3epTTeY/IiH SKCIIEPUMEHTTIK 0oJ1iri AkTe0e eHIpIiK yHUBepcuTeTl MeH Eypasust yiaTThIK
YHUBEPCUTETIHIH BIHTHIMAKTACTBIFBl AsCBIHJA JKY3€re achlpbULIbl. ODKCHEPUMEHTKE €Ki TOIKa
Oeminren 70 cryneHT KaTbhlcThl. CTyIneHTTep Oakpliay >KOHE SKCHEPHUMEHTTIK TonTapra OeJiHIlL.
bapnbIK KaTeICylIblIapAblH OacTankel OUTIM JIEHTeiiH aHbIKTay YIIIH POOOTOTEXHUKA TaKbIPHIOBI
OolipIHIIIA 25 CypaKTaH TYPAThIH ajbIH aJla TECT MalJalaHbUIAbl. JKCIIEPUMEHT O1p aKaJeMHUsITBIK
CeMeCTpre CO3bUIIbI, OHJAa OSKCIEPUMEHTTIK TOI AJIEKTPOHAbI CTEHATEPJl KOJJaHa OTBIPHIN
OKBITBUIIBI, all OaKblaay TOOBI JSCTYPil OKBITY MICTEPIH YCTaHIbl. DKCIEPUMEHT asKTaJFaHHaH
KeliH ekl TOm MaTepualabl Urepy JCHreiiH Oaranay YIIiH Kaita chlHakTaH oTTi. Hormxkenep
O0akputay ~ JKOHE  OKCIIEPUMEHTTIK  TONTAp  apachIHAAFbl  HOTIDKENEPHEri  MaHBI3JIbI
alfbIPMaIIbUIBIKTapAbl AaHBIKTAy MAaKCaThIHAA CTAaTUCTHKAJIBIK Tayufay kyprizuiai. Hormxenepai
OHJIey YUIIH CUIATTaMallblK CTaTHCTHKA OJICTEepl MOHE TOyelCi3 YIriiepre apHaifraH t-TecT
KOJIaHbUIAbl. MaHbB3ABUIBIK AeHreii (p-moHi) 0.05 nmenreitinme Oenrinenni. TecrineyneH Oacka,
HKCIIEPUMEHTKE KaThICYIIbUIapFa OKBITY/BIH jKaHa TOCUIIH KaObuigay/asl Oaranay YIIiH cayajHama
xyprizinai. CayanHamana CTyIeHTTepIiH OuriM Oepy mpolieciHe KaHaraTTaHybl, OJapiblH
MOTHBAIIMSCH JKOHE OKBITY/a AJIEKTPOHIBI CTEHATEPJl MaijlanaHy Typajbl TYCIHIKTEPl Typabl
CYpaKTap KaMTbUIIbI.
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3epTTey HOTHIKEJIepi

9Qoebuemmepdi manoay. 3epTreyynep KOpPCEeTKEHACH, dJIEKTPOHIbI CTEHATEPIl POOOTOTEXHHKA
OOIBIHIIIA OKBITYFA €HT13y OKYIIBUIAP/BIH OKY HOTHIKENEpiH alTapiblKTail xkakcapTa anaasl. Chen,
Y., Li, X., Zhao, Y., & Liu, Z. 63 )KyMbICBIH/Ia POOOTTHI OaFIapiramMaliayabl OKbITY YIIIiH BUPTYaJI bl
weHABK (VR) uHTEpdeiici 6ap >MEKTpOHABI CTEHATI NailanaHydblH THIMAUITIH 3€pTTEHl.
OuapIbIH HOTHIKENEP1 JIEKTPOH bl CTEH/ITI NaiilanaHaTbIH CTYACHTTEP AOCTYPIIl OKBITY 9/1iCTEpIMEH
CaJIBICTBIPFaH/1a pOOOT KHHEMAaTHKAChl MCH IMHAMHUKACHIH TEPCHIPEK TYCIHETIHIH KopceTTi [5].

binim Gepy canmachlHAAFBI )KYHesl TEXHOJIOTHSUIIBIK ©3repicTep Kas3ipri OKy 91iCTepiH KoHe OuTimMi
UTEePYy TOCUIACPIH JKaKcapTyFa TiKelled ocep eTyl TWic. by Typrbima opTypii TEXHOJOTHSUIBIK
Kypajnap[sl €Hri3y TMeJarorUKalbIK MPOLECTi JKETULAIPYMEH KOHE OHBIH MYMKIHIIKTEPIiH
keHeliTymeHn katap xypyl kepek. H.C. KaparaeB, A.b. M6amoBa xoHe A.K. MomkanoBThIH
HiKipiHIIe, OCBhl aCMEKTUIepl KAaMTUTHIH OiniM Oepy OariapiaManapblHBIH CaHbl YIIFANbIN KeJel,
OYJ1 omiCTeMENK X)aOAbIKTay MEH OKY-oJICTeMENIK Oa3aHbl HBIFAUTY KaXETTUTITIH apTThIPAJIbI.
TexHonoruAmapaApl KOJJAHYABIH AapTHIKIIBUIBIKTAPEl TOYENCI3IIKTI JaMbITYFa, MOTHUBALUSHBI
apTTHIPYyFa >KOHE KOTHUTHUBTIK KaOileTTep/l keTunaipyre biknan eteni. CoHbIMEH Katap, YKIMETTIH
OumiM Oepyneri TEXHHKAIBIK acCHeKTUIepIi JambITyFa OachIMIBIK Oepyi Oy Mocenenepiiq
e3eKkTiiirin cakran oteip [6]. Byt typreiza Williams, D. D., Seo, K., & Kim, Y. M. e3xaepiniy 2017
KBUIFBI 3€pPTTEYiHIE pPOOOTOTEXHHWKA KYpCTapblHIA CTYACHTTEPAiH OCJICEHAUIITIH >KOHE OKY
HOTHKEIIEPiH )KaKcapTy YIIiH BeO-Heri3AenreH poOoT KO CUMYIISTOPIH NaiiiaaanyAblH THIMILTITIH
KapacTeIpbl. HoTmxkecinae, BeO-Heri3Aenred CUMyIISATOPAbI KOJIAaHy CTYACHTTEpAIH poOOTTap/Ibl
Oackapy oHE MaHMITYJALUsIAY JaFIbllapbl MEH ChIHUM OWay KaOlIeTTepiHiH aWTapibIKTail
YKaKcapraHbIH KOpceTTi [7].

Coun cusikrsl, Gupta, A., Prakash, G., & Kumar, M. 3eprreyinae Arduino MUKpoKOHTpoJsuiepi 6ap
3D Oacein mbFapeuIFad poOOTTHIK KOJJIBIH OPTa MEKTENTEpIeri poOOTOTEXHUKA OaFaapiaMachiHa
BIKIAJIbl KapacThIpbulFaH. Onap 3JeKTPOHJIbl CTEHATEPAl KOJJAaHy apKbUIbl MPAKTHKAIBIK OKBITY
olici CTyEHTTEPAiH pOOOTTHIK MPUHIUIITEP Il MEHT€PYiH JKaKCapTAaTHIHBIH JKOHE IIBIFapMaIIbLIBIK
[I€H MHHOBALIMSUIIBIK JIaFIbJIAPbIH apTTHIPATHIHBIH aHBIKTA b [8].

Ocwiran OGaitmanbicTel, [.A. berumOeroma, III.T. IllexepbexoBa >xone E. OcmankymnoB o3
3eprreynepinge AKT MeH OutiM Oepy TEXHOJIOTHSUIAPBIHBIH CTYJEHTTEP MEH OKBITYIIbUIApFa
MYJBTUMEAMSIIBIK MaTepUaIIapMEeH JKYMBIC 1CT€y MYMKIHJITIH apTThIpyFa OaFbITTalFaHbIH aTam
orTi. AKT eHrisy oky mpoleciHJe akKmaparThl ayauo >KoHe OeifHeMaTepuanjap apKbUIbI
TaHBICTBIPYMEH KaTap, OKy Ma3MYHBIH KEHEHTYTre MyMKIH/IK Oepei, Oy CTyAeHTTEepAIH kaHa Ol1iM
aJTybIHA XOHE KaXETTl JAaF/AbUIapIbl JAMBITYbIHA BIKIAN eTell [9].

Oran koca, H.T. llIsinnanues xone I'. llbiHaTail BUpTYyanabl TEXHOJIOTUSIAPABIH OUTIM Oepy
OarapramanapblH BUPTYaJlJbl OpTaJa OKbITY1a Kalaid KOJIJaHbUIATBIHBIH KapacThIp/ibl. BupTyanabl
TEXHOJIOTHUSIIAP CTYAEHTTEPAIH KOMMYHUKATHUBTI, IIBIFAPMAILIbUIBIK XKoHE pe(IeKCUBTI KaOlIeTTEPiH
JaMbITYFa MYMKIHAIK Oepeni, Oyn OuriM  Oepy MpOLECiHIE OKBITYIIBIHBIH JKaHA pPeJiH
cunartaiiael [10]. C.A. HUcaes, O.C. AxmetoBa sxane A.K. Kaubipraiauesa sekTpoHbIK Oi1iM Oepy
pecypcTapblHbIH KOMMYHUKATHBTIK OLTIKTUIIKTEPl KaJbIITACTBIPYAAFbl MAaHbBI3bUIBIFBIH KOHE
MYJIbTUMEAMSUITBIK TEXHOJIOTHSIIAPABI KOJAaHy apKbUIbl O171iM Oepy MPOIECiH KETIAIPYAl 3epTTeIi.
Omnap 3arrap wunTepHeTiHiH (IoT) TexHonmorumsmapbiHbH OimiM Oepy »KyieciHe HHTerparuschl
Ooanak MyFaliMIep/IiH KOFaphl TEXHOJIOTHSUIBIK CAyaTTHUIBIFBIH JAMBITYFa 30p BIKITAJ €TETiHIH
kepcerti [11].

Iledazocuxanvix sxcnepumenm.

OkcnepuMeHT xymbichl K. XKybanoB ateingarel AOY sxone JI. H. I'ymunes arsinnars! Eypasus
WITTBIK YHHMBEpPCUTETIHAE XKypri3iaai. baxkeuiay ToObl perinae Eypasusi yITTBIK YHUBEPCHUTETI,
DKCIEPUMEHTTIK TOM peTiHAe AKTeOe eHIpIiK YHUBEPCUTETI TaHJANbIN AJbIH/bL. DKCIEPUMEHTKE
x)anmbl caHbl 70 CTyIEHT KaTbICThl. TomTapaplH alablH ana OumiMiH Oakpulay MakcaThlHIA 25
CYpaKTaH TypaThiH TecT anblHbl. Tect 100 6anapik xyiiemen Oaranmanel. Tect HaTmxkecl 1-kectene
KEJTIpIITeH.
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Kecme 1. Dxcnepumenmie kamwvicyutvl cmyoeHmmepoiy O6aIHIC

Ton Kamuicywwinap Opmaa 6ann Cmanoapmmul D-riomi
camnvl ayuimgy
Dxcnepumenmmix 37 80,72 6,034355 0.457
baxvinay 33 79,57 6,742135

OkcniepumenT 1 cemectpre (15 amra) kocmapianfaH. DKCIEPUMEHTTIK TONTHIH CHIUTA0yChIHA
JIEKTPOHABI CTEHATEP/l MaiijagaHa OTBIPBII OKBITY €PEKIIENIKTEPIH €CKepe OTBIPBIN e3repicrep
enrizinai. CoraH coifikec OApIIBIK TAKbIPHINITH KAMTHTBIH OKY KYPaJibl )KOHE 3JIEKTPOHBI U(PIIBIK
OKBITY KYPaJIbl KacaJIbIHIbI.

OKy KypalblHJIa KENTIpUIreH J1a00opaTOPHUSIIBIK JKyMbICTap cabak OapbICHIHAA KOJIAHBLIATHIH
JIEKTPOHABI CTEHJ HEri3iHAe YChIHbUIFaH. bapiblK OpbIHAANATBIH J1a00paTOPUSIIBIK MKYMBICTap
AJIEKTP CXEMAChIMEH, JKaliFay YTICIMEH JKOHE TYCIHAIpMEeciMeH KaMThUIFaH. JlabopaTopusiIbIK
cafakrap asChIHAA >AacajblHFaH Ke3 KEJIeH >KYMBICTBI 3JIEKTPOHJbl CTEHJl OpPTACHIHJA >KOHE
(bu3MKaIBIK KYPBUIFBLIAPBI KOJIIaHA OTHIPHII Ta KY3€Te aChIpy MYMKIHIITT 0ap. DIEeKTPOHIBI CTEH T
KongaHymbira drag and drop TexHoOJOruschl KeMeriMeH OJIOKTBIK IporpamMMaiayfa, IaiblH
IporpaMMaHbl KOJIKa TYPJICHIIPY MYMKIHAITIH Oepei.

bi3 KosjaHfaibl OTBIPFAH 3JEKTPOHABI CTEHJ IUIATGopMachkl Ka3ipri KOJJAHBICTa >KYpPIeH
Tinkercad, wokwi cekinai minardopManapablH apTHIK TYCTapblH MaijanaHazbl JKOHE KEMIIILT
TycTapbIH JaMbITabl. Mbicansl, Tinkercad oprackl 6;10KTap KeMeriMeH IporpamMmmarayFa >koJl alica,
wokwi 3JeKTpOHIBI ChI30amapasl T€3 dpi OHTAIMIIBI XKy3ere acelpyra MYMKiHIIK Oepeni. bizmin
JIEKTPOHABI CTEHAIMI3/l€ KOJA apHaibl OJOKTap KeMeriMeH >Ka3bUlajbl, JKOHE IporpaMma
JIOTHKAChIHA COMKEC AJIEKTPOH/IBI CXeMachl aBTOMATTHI TYPJE KYpbUIaabl. ApHaibl OJOKTap THITIHE
Kapait 13 Oymara OipikTipiIireH. DIeKTPOHIbI CTEHATIH TaFbl Oip apTHIKIIBUIBIFBI PETiHAC XKYyiiene
KapacTeIpblIMaraH, Oipak KoJimaHbicTa Oap ceHcopiap Hemece Arduino KOHTpoOJUIEpIepiH KOCY
MYMKIHAIT1 KapacTeIpbuiFaH. Ka3ipri Tanaa 31eKTpoH bl cTeH Kypambinaa Bluetooth, Led, Fast Led,
RGB >xapbIK 1101, CYHBIKKPUCTAIIBI KpaH, JKapbIK U0 MaTPHUIIACKI, KO3FAITKHIII, buzzer, cepBo
KO3FaNTKBIII, KaAaMIbIK KO3FAITKBIII, 7 CErMEHTTIK aucmieil, 6ateipma, IR Oackapy, JKoMCTHK,
TeMIieparypa ceHcopsbl, Tepmuctop, RFID jxoHe Ko3FanbIC CEeHCOPBI KOCBIIFaH. Op CEHCOP )KYMBICHIH
CUMATTaUThIH apHaibl OJOKTapMEH KaMThUIFaH. DJIEKTPOHABI CTE€HJ OpPTAChlH MaijlanaHa OTHIPHII
YCBIHBUIFaH Kei0ip 1abopaTOpHUSsIIBIK KYMBICTapFa TOKTala KEeTeHiK.

Mbuican 1. Adpyuno opmacvinoa yugpavix cucHandapovl b6acxapy. Kapvlk Ouo0 HCYMbiCbIH
backapy.

JIaGopaTopusIbIK JKYMBIC OapbIChIHJA CTYIEHTTEp UUQPIBIK CHUTHAIIABIH KacHeTTepiMeH,
OJJApMEH Kajai >KyMBbIC jkacay KEepeKTIrIMEH koHe OacKapy saicTepiMeH TaHbIc O6omanbl. [{udpabik
CUTHAJIZIAP KYMBICBIH IPAKTUKAJIBIK TYPFbIJIa KOPCETY MaKCaThIH/A XKAPBIK JHO KYMBICBIH OacKapy
yChIHBIIAABL. Tarnceipma O0UbIHIIA XapbIK 1uoj opOip 200Mc kaHy kKepek sxoHe 200Mc coHy Kepek.
KongansuiaTeln Kypanjap:

1. Arduino UNO konTposepi

2. XapsbIk auos

3. Mama-mara, rmamna-rarna THIITi ©TKI3TiImTep
4. Pesuctop 220 Om

5. MakerTik miara

bi3 KongaHbIn OTBIPFAH SJEKTPOHJBI CTEHATIH apTHIKIIBUIBIFBI — CTYAEHTTEpre »oba 3JIeKTp
CXeMachlH Kypyael keHuineredl. CTyAeHTTep arajMblll >KOOAaHBI achlpy YILIIH TEeK KEpeKTi
OJOKTap/Abl Mporpammaiay ajaHblHa OpHAJACTBIPCa JKOHE OJIapJblH OacTamnkel OanTayinapblH
KYpPri3ce >KETKUIKTI. ODJNEeKTPOHABI CTEHJ MporpaMMaiay ajlaHblHa KOWbUIFaH OJIOKTap J>KoHE
IporpamMma JIOTHKAachlHa COMKec aBTOMATTHI TYPJIE 3JEKTP cXeMachlH Kypajsl (1-cyper).
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= O

Cypem 1. JKapuiouoo sicymuicwin 6ackapy

DNEeKTPOH/IbI CTEH/T asIChbIH/IAa KYPBUIFaH Ko0anapsl pU3HKaIBIK xKo0a peTiHAe )KYy3ere achlpy eTe
eH11. O yIIiH KepceTireH cxema OoHbIHIIA (PU3UKAIBIK MAKETTIK IJIaTara )kuHay Kkepek. Arduino
Ide oprachl apKbLIbl (PU3UKAIBIK KYPBUIFbIFA MIPOIIMKBKA a3y YILUIH 3JEKTPOH/bI CTEHI KOWBUIFaH
OJIOKTap HETi3iHIe aBTOMATTHI TYpZAe CKeTY KypacThipaabl (2-cyper). CKeTdTi KapamnaifbiM Keuripimn
allyFa Hemece *.1no KeHEeUTLIIMIHAE KYKTeN anyra 0oJabl.
int simple_loop_variable - 8;
struct RGB {

int red;

int green;
int blue;

void setup() {
pinMode(13, OUTPUT);

digitalw
delay(200);

3

Cypem 2. Broxmap nezizinoe Kypuliean ckemy yaeici

Mbvican 2. Apoyuno opmacwinoa ananoemul cueHandaposl backapy. Temnepamypa ceHcopbi.
JlaGopaTopHsIIbIK JKYMBIC OapbIChIHIA CTYIACHTTEP AHAIOITHI CHTaHJIAp >KYMBICHIMEH TaHBIC
Oomazpl, onapabl 6ackapynbl yipeHeai. CObIHMEH KaTap CTYJIEHTTEp OChI TakbIpbIml aschiHga 12C
CHUHXPOH/Ibl IIMHACBIMEH TaHbIC Oonajbl. OHBIH KOMETIMEH TeMIlepaTypa CEHCOpBIHAH aJIbIHFaH
MOJTIMETTI CYMBIKKPUCTANbl SKpaHFa wIblFapajbl. KobaHbl *Ky3ere achlpy YUIIH KOJIJIaHBUIAThIH
Kypajijap Ti3iMi KeJecijei:
1. Arduino UNO kouTposuiepi
2. DHT11 remnepatypa »*oHe bUIFaIIbUIBIK CEHCOPHI
3. Cy#iBIKKpUCTAJIIBI DKpaH
4. MakeTTiK miaTa
5. Mawma-narna, nana-narna TUOT1 6TKI3T1ITep
JlaGopaTopHsIIBIK XKYMBIC OPBIHAAY YIIIH IporpaMMaray ajaHblHa TeMIepaTypa CEHCOPBIH KoHE
CYHBIKKPHUCTAIIIBI SKpaH OamnTayinapblH KYPTidy OJOKTapblH OpHalacThpambl3. byn xepaeH 0i3
CEHCOPbIH Kail ap/lyMHO KOHTPOJUIEPIHIH Kall MHMHIHE >KaJlFaHaThIH/BIFbIH, TEMIIEpaTypa CEHCOPHI
YIIIIH CEHCOp THUIIIH TaHJay MYMKIHIIT1 6ap (3-cyper).
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A = O

nmesTEp

MetiH GnosTapein
AlHEMANGIAD
T

MaTH
Kog
xabap
Vamut

¥ Kocsimwanap

Campsk ancrned
FaslILED
CKJ swpasn
HADHIK AMOATE UHOUKATOD
HEPHKANATH METDHLA a
Morop
Tlaccueri A GeCTHIK cHrHan
TyApeyTED
ROGE KapLK 1ok
Cepeo
Kazlamau KosranTruLTap
¥ Cencopnap
AvanorTei

Caras waTre Typy

Tyiwe

Cangein Llukn: 3 S aaq
1R FRUBIKTaK BACKAPY

Iwohcrig 1
Kosransic “« P »

RFID
Temn
Tepacrop

Cypem 3. Temnepamypa cencopuli dicaHe CYUbIKKpUCMALObl IKPAHObL apOYUHO KOHMPOepi
KoMmezimeHn backapy

Mbican 3. Apoyuro opmacwvinviy PWM cuenanoapovl eenepayusnay MymKiHOiKmepi.

JlaboparopusutbIK KyMbIC OapbIChIHIA cTyaeHTTep PWM CUTHANIBIH aHATOTABI JKOHE IH(PITBIK
CUTHaJIapiaH allbIpMAIlIbUIBIFBIH TYCiHeAl. bysl curHanmapablH >Kacaly >KOJIbIH, €peKIIeTiKTepiH
’KOHE KaCHETTEPiH MeHIrepeTiH 00aapl. TakbIphINTE MEHTepYy MaKCaThIHAA JTA00PATOPHSIIBIK KYMBIC
OapbIChIH/IA YKAPBIKAUO] XKAPBIFBIH IPOTrpaMMalbIK 0acKapy TarcbipMackl 6epini. Tanceipma Gi311iH
AJIEKTPOHABI CTCHIIMI3ZC OPBIHAANIBL. DIEKTP CXeMa JKOHE KOJIaHBUIATBIH Kypajimap Tisimi 1-
nmabopaTopusIIBIK JKyMbIcTieH Oipaeil. Hotuxkeci 4-cypeTTe KenTipiuireH.

A = O

| noma

| imexren

| menin nosrapes
Adwumanknap
Tam

+ Loop runs EY times in virual ircult

2 Fade ot EXB 1o ED)

¥ Kocumuanap L
Bniotes
Campear ancrned
FastLED
[ pee—
DL ANOATS WHAMKTOP
IAPLIKMOATS MATPHLE
Morop
TIaCCHRTI QEGHCToK CHrvan
TyRpeyuuTep
RGB ®apsik AM0AL
cepeo
KALIaMILIE Ko3FANTSBrTaD.
> Cencopnap

Cypem 4. JKapwikouoo sicymoicoln PWM cuenan kemezimen backapy

Kocnapra colikec Oakputay TOOBIHIA OCTYpii (opmarta cabakrap, DKCIIEPUMEHTTIK TOITA
ANEKTPOHABI CTEHATEpP KOJJaHa OTHIphIN cabak oTki3inmi. Hormwkeni Oimy MakcaThIHIIA
CTYICHTTEPACH TECT KYMBICHI alblHIbl. KOPBITBIHIBICHIH/IA SKCIIEPUMEHTTIK TOINTHIH O17TiM JeHTeill
OakpuTay TOOBIHA KaparaHaa ©CKeHIITH KepceTTi. HoTnxke 2-kecTene KenTipuireH.

CoHbIMEH KaTap, SKCIIEpUMEHTKE KaThICKAH TONTap/1aH dJEKTPOHIbI CTEH]T KOMETIMEH OTKI31IreH
cabakrap OoMbIHIIA MIKIPiH Oaiikay MaKcaThIHIA cayaJHaMa OTKI3II].
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Kecme 2. Oxy namudicenepin bazanaydazvl 5KChepumMenmmix JcaHe OaxKvliay monmapvlHuly

CanbICMbIPMAIbl KOpcemKiumepi

Ton Kamuvicywvinap Opmaia 6amn Cmanoapmmuol D-niomi
CaHwl ayblmy
Oxcnepumenmmix 37 84,73 6,12 0,0101
baxvinay 33 80,56 6,96

Cayamnama 5 cypakran Typasl. CayamHama HOTHXKECIH 3-KeCTECH Kope allaMbi3.

Kecme 3. Cmyoenmmepdiy nikipin 6atixay maxcamovlHOa OmMKI3LIeeH CayaIiHama Hoamuiceci

Tonvix
Keicemin

Mynoem

Kenicnetimin S
Kenicneumin

No Cypak Kenicemin | betimapan

1 | Dnexmponowvr cmenomepoi
nanoanamy pooomomexHuka naHi 45 22 2 0 0
OKY Npoyecin Jceninoemmi

2 | Dnexmponodvl cmenomep mazam
pobomomexHuKaza KamoiCmuol
2CO0ANAPLIMObI OHMALLTLL JiCY3e2e
acvipyea MyMKiHOIK Oepoi

3 | PobomomexHuxa naHin oKbimyoa
91eKMPOHObL CIeHOmepOi
natioananyovl mypaxmol mypoe
KOJIOAH2AHbIH KANAUMbIH

4 | DrexmponOvl cmerHOmepoi Koi0auy
JACAHA MAKBIPLINMAPOLL 03
beminwe mMeneepyee MyMKIHOIK
bepeoi

5 | Dnexmponodvl cmenomepoi Konoamy
0Ky yOepicin uHmepaxmuemi api 51 19 0 0 0
Kbl3blKmbl emedi
Opmawa naitbi306lK KOPCemKil 62,57 33,42

48 21 1 0 0

35 32 3 0 0

40 23 7 0 0

3,71428571 0 0

3-KecTene cayajgHaMa KOPBITBIHIBICH alllbIIl KOPCETUIreH. Op cypak OOWBIHINIA CTYJEHTTEPAiH
kKayan CaHbIH Kepyre Oonanbl. KecTeHIH COHbIHAA >kayanTap OOMBIHIIA OpTalla MMaibI3/bIK
KOPCETKIIII KeNTIPUITeH. S-CypeTTe OChl MalbI3bIK KOPCTUTIMAEP AuarpaMMa KyHiHae KenTipulreH.

Cayannama nomudiceci

B Tonvix kenicemin

B Kenicemin
betimapan
Kenicnevimin

B Mynoem kenicneumin

Cypem 5. CmyoenmmepOin nikipin 6auxay MakcamvlHOa 6MKi3iieeH cayaiHama Homuxiceci

Juckyccus
CayanmnaMa HOTHXECiHEe CyHeHeTiH Oolicak, cayallHaMara KaTbICYIIbLIApAbIH 63%-bI TOJIBIK
kenmiceMiH, 33%-b1 kemicemiH xoHe 4% FaHa cTyieHTTep OelTaparn JereH )xayanTthl TaHaarad. Kanran
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KeJiCeMiH JKOHE MYyJIJeM KeJiCIelMiH JereH KayanTapAbl eHIKiM TaHgamaraH. Jlemek,
IKCTIEPUMEHT HOTIIKECIHIE CTYJICHTTepre poOOTOTEXHHUKA IOHIH JIEKTPOH/BI CTCHATEPI KOJIIaHa
OTBIPBIIT OKBITY KBI3BIKTBI EKEHJITH J>KOHE OKYy calachblHa OH ocep eTKEHMIrH KOpCeTTi.
DKCHEepUMEHTKE KaThICKAaH CTYACHTTEp allIaFbl yaKbITTa ©3 IIbIHAIBI K0OOATaphIH JKY3ere achpya
ANEKTPOH/IBI CTCHIATEP I KOJIJaHATHIHABIFBIH )KETKI3I1.

KopsIThIHABI

K. XKyb6anoB arteinmarsl AkTe0e eHipiik yHuBepcuteTiHne >koHe JI. H. I'ymuieB aTbIHAAFbI
Eypasusi yATTBIK yHMBEPCUTETIHIE IKYPri3UIN€H SKCHEPUMEHTTIK JKYMBICTap OapbIChIHIA
POOOTOTEXHUKAHBI OKBITYyJa JJIEKTPOHIBIK CTEHATEpPAl KOJJaHy OKY TIpOLECIHIH camachiHa
alTapibIKTall OH 9CEPiH TUTi3eTiHi aHBIKTAIIbl. OCBl TEXHOJIOTHUSHBI KOJIZaHA OTHIPBII OKBITHUIFAH
HKCIEPUMEHTTIK TON OaKpuiay TOOBIMEH CallbICTBIpFaHAa OuTiM JeHreiiHiH alTapibIKTail ©CKeHIH
KOpCceTTi, Oy cTaTUCTUKANBIK MaHbI3Ael (p)-moHiMeH (0,0101) pacramaapl. DKCIIEpUMEHTKE
KaTBICYIIBIIAPABIH CcayaTHaMachl KOPCETKEH IEH, OKYIIBUIAPAbIH 0ackiM Oemiri (63%) 31eKTpOHIbI
CTEHATEpAl NaijalaHyra TOJBIK KaHaraTTaHraH, aldl 33% OKBITYABIH OCHI OICIMEH KeIiCKEH.
Crynentrepnin Tek 4%-bl FaHa OelTapan OOJIBIN Kalabl, ajd Tepic Oaramap Tipkenamenmi. by
CTYIICHTTEp apachlH/a MHHOBALMSUIBIK TOCUIII KaObLIIAY/IbIH XKOFAPhI IOPEKECIH KOPCETE .

Ocpuraiinia, 5KCIIEPUMEHT HATHXKEJIEpi SJEKTPOHBIK CTCHITEPAIH OKY IPOIECiHE eHTI31Tyl TeK
OKY YJIrepiMiHiH apTyblHa FaHa €MeC, COHBIMEH KaTap CTYIEHTTEPAiH OKY MaTepHabIH KaObLIIaybIH
KaKCcapTyFa Jia bIKIAJl €TeTIHIH alKbIH KopceTei. Toaxiprudere KaTbICKaH CTYACHTTEP KEIEUIeKTe 03
xKoOanapplH 1ICKE€ achlpy VIIIH SJIEKTPOHIbl CTEHATEpAl MaljanaHyra HueT Oinmipai, Oy
TEXHOJIOTUSHBI O171iM Oepy callachlHAa KONJaHYAbIH MPAKTUKAIBIK MaHBI3IbUIBIFEI MEH ©3€KTLIIriHe
Oaca Ha3zap aynapaibl.
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