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Llenb n TemaTuka

EskekBapTalnbHBIH HaydHBIH pelleH3UpPYEeMBIH XKypHaI 10 mpobiemMaM nHpopMaTusanuu obpasoBanus «BecTHuk
Poccuiickoro ynuBepcutera apyx0bl Haponos. Cepust: Mudopmaruzanus odpa3oBanus» usnaercsi PoccuiickuM yHHBEpCH-
TeTOM JIpykObl HapoaoB ¢ 2004 roxa.

Iens xypHana — myOJIHKalus OpUTMHAIBHBIX CTaTel, Conep KalluX Pe3ylIbTaThl TEOPETHYECKUX, aHATUTHUECKUX
U KCIICPHMEHTANIBHBIX HCCIeN0BaHNH d()(EKTHBHOCTH POCCHUCKHX M 3apyOeKHBIX MOAXOIOB K HCIOIB30BAaHUIO COBpE-
MEHHbBIX HH(OPMAIMOHHBIX U TEICKOMMYHHKAIIMOHHBIX TEXHOJIOTHII Ha BCEX YPOBHSAX CHCTEMbI 00pa30BaHHsI.

Ha crpanniax sxypHaia onuchIBaroTcs Y(EKTUBHBIC TPHEMbI CO3IAHMS IIM(POBBIX 00Pa30BATEIBLHBIX PECYPCOB, (GoOpMUPO-
BaHKs LU(POBOI 0OPA30BATENIBHOM CPE/IbI, PA3BUTHS AMCTAHIIOHHOTO, CMELIAHHOTO U [IEPEBEPHYTOr0 00yUeHNs1, HHPOPMATH3ALMH
MHKIIIO3UBHOTO 00Pa30BAHNS, TIEPCOHATH3ALIN [OTOTOBKHU CTY/ICHTOB H IIKOIEHHUKOB HA OCHOBE IPHMEHEHILT IA(POBBIX TEXHOMOTHIA.

Ily6nukyemble cTaTbi COJIEPIKAT NPOBEPEHHbBIE TEOPUEH M MPAKTUKON PEKOMEHIALMHU T10 TOJrOTOBKE U TEPerol-
TOTOBKE II€IarOTOB K OCYIIECTBICHHIO NPO(ECCHOHAIBHON NEeATEeNbHOCTH B YCIOBHSAX INIOOAIBHOTO M IIOBCEMECTHOIO
HCHOJIB30BAaHUs TAKUX HOBEHIINX TEXHOJOTHIl, KaK U(POBOE MOJECINPOBAHNE, MHTEPHET BEIlCH, NCKYCCTBEHHBIIl MHTE-
JIeKT, OoJbIINe JaHHbIe, U(PoBas POOOTOTEXHUKA, IMMEPCUBHBIX, THIIEPMEANA U APYTHX TexHonoruid. Ocoboe BHUMaHUE
yZeIsIeTCsl UCCIIe/I0BAaHHIO aBTOPCKHX COJEPKaHUsI, METOIOB M CPEJICTB 00yUueHHs: HH(OpMATUKE.

OCHOBHBIE TEMaTHIECKHE Pa3/IeIbl:

— HE/IaroruKa U AMIaKTUKa NH(POPMATU3ALINHY;

— pa3paboTKa y4eOHBIX IPOrPAMM H INIEKTPOHHEIX PECYPCOB;

— m100ajbHbIe aCIeKThl HH(OpMATH3aLUKH 00pa30BaHHU;

— mudposast 00pa3oBaTeNbHas Cpena;

— JMCTAHIMOHHOE, CMELIAHHOE U IEPEBEPHYTOE 00YUCHHE;

— nu(POBBIC TEXHOIOTUH B HHKIIIO3UBHOM 00pa30BaHHHY;

— BIMSHHUE TEXHOJIOTMH Ha pa3BUTHE 00pa30BaHUs;

— FOTOBHOCTb II€/1aroroB K HH(pOPMaTH3aIUH;

— MEHEUKMEHT 00pa30BaTeIbHbIX OPraHU3alHii B HHPOPMAILIHOHHYIO SIIOXY;

— oOyuenne nHOpPMATUKE;

— TEXHOJIOTMH UCKYCCTBEHHOIO MHTEJUIEKTa B 00pa30BaHUH.

XKypHan axpecoBaH MUPOBO Hay4HOU OOIIECTBEHHOCTH, HCCIIEI0BATENSIM, MIPEIoAaBaTelsiM B cdepe HHpOpMaTH-
3a1Mu 00pa30BaHys, EaroraM, yYuTesIsaM U JOKTOPaHTaM.

Bxmouen B Ilepedens peneH3upyeMbIx HaydHbIX n3nanuii BAK nmpn MuHHECTEpCTBEe HayKH M BBICIIETO 00pa3oBa-
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Ucnonb3oBaHue TEXHOJIOMMI NCKYCCTBEHHOrO MHTeJIJIeKTa
B 0Opa3oBaTesibHOW AeaTeNbHOCTU BbicLuen wkosbl Kutas
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Yorcoyzanckuu ynugeepcumem, Xanuosicoy, Kumai
Pdhiasic@163.com

AnHoTaums. [locmanoexa npobnemvi. Ha dhone rnodanpHO# uppoBoii TpaHChOpMAaIIUU BbIC-
mero 06pa3OBaHI/IH 1 YCUJICHUSA TCXHOJIOTMYCCKOTO CYyBCPCHUTCTA I/ICKYCCTBGHH])II‘/‘I HUHTCIIJICKT
(M) cran sapoM HaIMOHAILHOW KOHKYpEHTOCTIOCOOHOCTH. Llenn maHHOrO MccinenoBaHus —
aHAJIM3 CTPATETHYCCKUX ITyTeH Pa3BUTH, TPAKTHICCKUX MOJETICH 1 MPUCYIINX IPOOIeM Ipo-
nBkeHus kouternimu «U + Beiciiiee 00pa3oBaHUe», BHISIBJICHHE JIOTHKH €€ CHCTEMATHIECKOTO
MIPOJIBMYKEHUS HA OCHOBE TIPUMEPOB M3 KUTAHCKOTO OTbITa TII00abHOM 1 poBoit TpaHchop-
Maruu oopazoBaHus. Memoodonozus. KOMITZIEKCHO MCIIONB30BAIMCH METOJIBI aHAIHM3a OUOIHO-
l"pa(bI/I‘IeCKI/IX HUCTOYHUKOB W KOHKPETHBIX chyauHﬁ, CUCTEMATUYCCKU U3YyYaJIMCh TocCylap-
CTBEHHBIC TIOJIUTHKH, aBTOPUTETHBIE OTUETHI U aKkajeMudeckas nureparypa 3a 2017-2025 rr,
DIyOOKO aHATU3UPOBAINCH NPAKTUUECKNE KEHCHI psAma Pernpe3eHTATHBHBIX YHHBEPCHTETOB.
Peszynomamuir. Viccnenosanue nokasaino, yto Kurail mocTpoust MoJeb CUAbHOIO YIIpaBIeHUs
MTOCPECTBOM TOCYIapPCTBEHHOTO PETryIMPOBAHUS U MMPOSKTHO OPHEHTHPOBAHHOTO ITPOIBIIKE-
HUSI, CHCTEMHO pa3MeInasi TUCIUIUTHHEI, CIIeIHATbHOCTH, YIeOHbIe IPOTPaMMBI U IIaT(OPMBI
yepes Takue mpoekThl, Kak «[lman 101», chopMupoBan TpeXMEPHYIO CHCTEMY Y4eOHBIX MPO-
rpamMm «o01eo0pa3oBaTenbHble — MPOPMIBHBIC — MEKIUCIUIUIMHAPHBIC), CTIOCOOCTBOBAI WH-
TEJJICKTyaIbHON TpaHC(HOPMAINH MEAATOTHIECKAX M HAyYHO-NCCIICIOBATEIbCKUX apaIury,
a Taxoke mossIman M-rpaMoTHOCTE IpenoaBaresieii 1 CTYICHTOB Yepe3 HallHOHAIBHBIC HHH-
[IUAaTUBBI M TPAKTUKU HA ypoBHE BY30B. 3axmouenue. Ilpaktuka Knurtass nemoHcTpHupyer cu-
CTEMHBIC XapaKTCPHCTUKH, COYCTAIOIINE CTPATETUIECKOE YIIpaBIeHNEe U HHHOBAIMK Ha 0a30-
BOM YPOBHE, U HaIlpaBJICHA Ha ITOATOTOBKY TAJIAHTOB HOBOI TIOXH, CIOCOOHBIX MUCIIOIB30BATh
NN u cobmronats studeckre HopMbl. OHAKO B TIpoIecce OBICTPOTO Pa3BUTHS COXPAHSIIOTCS
IyOOKHEe TIPOTUBOpEUHss MEKAY 3(PPEKTUBHOCTIO U TIIyOWHOW, YHU(DHUITMPOBAHHBIM TUTAHH-
POBaHUEM M Pa3HOOOPA3HBIMU MHHOBALMSIMHI, TEXHOJIOTHUECKIM PACIITHPEHIEM BO3MOXKHOCTEH
U TYMaHHCTHYECKOW CYIIHOCTBIO oOpa3oBaHums. Bymymias mHTENIeKTyanbHas TpaHchopMarus
TpebyeT OoJiee TOHKOTO OalaHca MeXTy YIIyOJeHHEeM MTPUMEHEHUs TEXHOJIIOTHH, CTUMYJTHPO-
BaHMEM pa3HOOOpa3us U COXPaHESHUEM CYITHOCTH 00pa30BaTeIHHOTO IIPOIecca.
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Braan aBropoB. Coicso Yoicy — HanmcaHue PyKOIUCH, €€ peIaKTHPOBaHKE, pa3paboTka METo-
JIOJIOTHH, CO3/IaHIE MOJICNN nccnenoBanust. [lyxya JIro — xkoHnenws (popMyTupoBaHUE HIEH,
HCCIICA0BATEIILCKUX TeNIeH U 3aj1a4), JU3aiiH NCCIeA0BaHMs, HAA30P U PYKOBOJICTBO 32 TUIaHU-
POBaHHEM U BBITIOIHCHUEM Pa0OTHL. Bee aBTOPHI MPOWIH 1 0Z0OPHIH OKOHYATEIBHYIO BEPCHIO
PYKOIHCH.

3asiBieHne 0 KOH()IMKTe WHTEpPecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IHKTa
HUHTEPECOB.

dunancupoBanue. PaboTa BrImoHeHa IPpH (PUHAHCOBOH OAIEPIKKE TOCYIAPCTBEHHOTO TIPO-
eKTa HayYHO-HMCCIICIOBATEIHCKOTO IUIAHUPOBaHUS B cepe oOpasoBanms Kwutas, mpoekt
Ne BDA240063, Tema «CTpaterus MOBBIIICHUS aJallTUBHOCTU NMPO(ecCHoHaIbHOro 00pa3oBa-
Hus B Poccun u ee onbIT st Kurasn.

Hcropus crarbu: noctynuia B pegakiuio 13 supaps 2026 r.; gopaboTaHa nocie peueH3upo-
Banus 10 deBpays 2026 r.; npuHsaTa K yonukarmu 24 despaist 2026 T.

Hdas nurupoBanusi: Yoy C., Jho [l Vicnonb30BaHNE TEXHOJIOTHMHM MCKYCCTBEHHOTO MHTEI-
JIeKTa B 00pa30BaTeIbHOMN JIeATeIbHOCTH BhICIIeH 1Koibl Kutast // BectHuk Poccuiickoro yHH-
BepcuTeTa Jpyx0b1 HapomoB. Cepust: Mudopmaruzamms oOpasosanms. 2026. T. 23. Ne 2.
C. 143-159. http://doi.org/10.22363/2312-8631-2026-23-2-143-159 EDN: SNHSZL

The use of artificial intelligence technology in the educational
activities of Chinese higher education institutions

Sixiao Zhu®™, Shuhua Liu®®=

Zhejiang University, Hangzhou, China
Edhiasic@163.com

Abstract. Problem statement. In the background of global digital transformation in higher
education and the strengthening of “technological sovereignty”, artificial intelligence (Al) has
become a core element of national competitiveness. This study aims to systematically analyze
strategic pathways, practical models, and inherent challenges in promoting “Al + higher
education”, and reveal the logic of its systematic advancement and provide a reference from the
Chinese case for global digital education transformation. Methodology. Comprehensively
employed literature analysis and case study methods, systematically reviewing national
important policies, reports, and academic literature from 2017-2025, and conducting in-depth
analysis of practical cases from several representative universities. Results. The study found
that China has constructed a strong governance model of “state top-town regulation u project-
driven advancement”, systematically deploying disciplines, majors, curriculum systems, and
teaching platforms through projects like the “101 Plan”. A three-dimensional curriculum system
that integrates general, specialized, and interdisciplinary components has been formed. It has
promoted the intelligent transformation of teaching and research paradigms and provided
bidirectional empowerment for teachers and students through national initiatives and
institutional practices. Conclusion. China’s practice exhibits systemic characteristics that
combine strategic drive with grassroots innovation, with its core objective being to cultivate
talents for the new era who can master Al and adhere to ethical principles. However, rapid
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development also entails deep tensions between efficiency and depth, unified planning and
diverse innovation, and technological empowerment and humanistic foundation. Future
intelligent transformation requires a more refined balance between deepening application,
stimulating diversity, and upholding the essence of education.

Keywords: educational policy, digital transformation, teaching paradigm, research paradigm,
Al literacy, Al ethics
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ITocranoBka npod/ieMbl. YckopeHue 1udpoBoii Tpanchopmanum rodaIbHOro
BBICIIIET0 00pa30BaHus JeaeT UCoIb30BaHue TexHonoruu MW oqHumM u3 kintoue-
BBIX (DAaKTOPOB KOHKYPEHTOCIIOCOOHOCTH Pa3HBIX CTPAH M UX CUCTEM 00pa30BaHMUS.
VckyccTBEHHBIN MHTEIUIEKT, HapsALy C APYTMMU COBPEMEHHBIMHU TEXHOJIOTHMSAMHU,
MHOTHMMH YYE€HBIMHU PACCMaTPUBAETCS KaK MPUHAIEKAUN K YETBEPTON IPOMBIILI-
JICHHOH PEeBOJIIOLINNU, KOTOpasi pa3BOPAuYMBAETCS B HOBOM CTOJICTMH M aKTUBHO IIPO-
HUKaeT B cucteMmy oopaszoBanus [ 1—4]. [IpopsIBHbIE HHHOBAIIUHM B 00JIACTH TEXHO-
soruii U mepeonpeaensitor rpaHuilbl BO3MOXHOCTEN YEIOBEKA U CO3JJaHHBIX UM
MHCTPYMEHTOB, IITyOOKO BIIMSAIOT Ha OOLIECTBEHHOE pa3/ieieHue Tpya, TpaHchop-
MUPYIOT 00pa30BaTeIbHbIC KOHLEHIMH, PACIIUPSIOT COAEp:KaHUEe 0Opa3oBaHUs
Y OTKPBIBAIOT O€3rpaHUYHbIC MIEPCTIEKTUBEI ISl pa3BUTHUs cepbl 00yueHus [5].

Bynyun crpaHoii ¢ 6orareiMu 00pa30BaTEIbHBIMU TPAJAULUAMH ¥ TEXHOJIOTH-
yeckumu amOutsivmu, Kuraii onpenenun pazsurue UM B 00pa3oBaHNM KaK HAIIMO-
HaJIbHBIA CTPAaTErnYeCcKUil MPUOPUTET, CTPEMSCh YKPEIUTh U 3aLUTUTh CBOW TeX-
Hojornueckuit cyBepenuter. OnyoOnukoBanHas LK KIIK u T'ocynapctBeHHBIM
cosetoM IIporpamma no npepamenuto Kutas B oOpa3oBaTenbHyI0 JiepikaBy Ha
2024-2035 rr. ompenensieT coneicTBUE MpeoOpa3oBaHUIO 0OpPa30BaHUS C MTOMO-
nipto MY kak kiroueByto 3a7ady Uit JOCTHOKEHUS 1EJIH TTOCTPOSHUSI MOIITHOW 00-
pa3oBatenbHOU aepxkaBbl K 2035 ! Beicinas mikona, HeCyIass MECCHUIO IO TTOJT0-
TOBKE BBICOKOKBAJIN()UIIUPOBAHHBIX KaJJPOB Ul CTPaHbI U OOLIECTBA, CTOJIKHYJIACh

! TIporpamMma no npespaiieHno Kuras B odpasoBatensHyro aepxkary Ha 2024-2035 rosl, n3nas-

nast LIK KIIK n ToccoBerom KHP. [t o [ 55 B kAl (30 A i B A WM RI AN 2E(2024-20354F).]
URL: https://www.gov.cn/zhengce/202501/content 6999913 .htm (nara obpamenus: 20.12.2025).
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¢ 00IeMUpPOBBIM TpeHAOM TpaHchopmanmu, ABxkuMon MU [6]. Ucnonb3ys Bo3-
MO)KHOCTH, CBA3aHHbIe ¢ paszBuruemM MM HOBOro mnoxonenus, Kuraii BcTymaer
B (ha3y «MCKYyCCTBEHHBIN MHTEJUIEKT + BhICILIEE 0Opa30BaHUEY.

B 2019 . Ha nepBoit MmexxayHapoHoi koHpepenuu no MM u obpazoBanuio
IOHECKO mnpunsna IleknHCKMI KOHCEHCYC IO HMCKYCCTBEHHOMY MHTEJUIEKTY
1 o0pa3oBaHuI0. B 1okyMeHTe oTMeuaeTcss He0OXOMUMOCTh Pa3pabOTKH, yCHUICHHS
COOTBETCTBYIOIIMX YUYEOHBIX KYpPCOB M HMCCIEIOBAaTEIBCKUX MPOTPAMM B BY3ax
U Hay4HbIX YUPEKACHUAX I CO3aHMsI IUPOKOTO I1yJIa MECTHBIX CIELUAJINCTOB,
CIIOCOOHBIX MPOCKTUPOBATH, MIPOrPAMMHPOBATh U pa3pabarbiBaTh cuctembl W2
310 chopmupoBao odIIee I MEKAYHAPOJHOIO COOOIIECTBA BUJIEHHE MTOATOTOB-
KM BBICOKOKBATH(PHUITUPOBAHHBIX KaapoB B chepe MN. B Tekymmx mexmyHapo-
HBIX ycioBUsX KuTtall TBepi0 HAaMepeH Uccie10BaTh U co3aBaTh IIyTH TEXHOJIOTU-
YECKOT0 Pa3BUTHUA M 00pa30BaTENIbHBIX MHHOBALMM, HE3aBUCHUMBbIEC OT 3alaJHON
JOMUHUPYIOLIEH MOJenH, U yxke c(hopMHUpOBall MHCTUTYLIMOHAJIBHBIE PaMKHU pe-
¢opM Ha MHOTHX YPOBHsX: ynpasienue MU, pa3Butue noteHnuana, TeXHOJI0rHye-
CKH€ UCCJIEZIOBAHUS U pa3padOTKU, CTaHAAPTH3ALMS U ITOATOTOBKA KaJIPOB.

OcHOBHasl 11eJIb JAHHOT'O UCCIIEOBAHMSI — CUCTEMHBIN aHAIN3 TOJIUTHYECKHUX
OPUEHTHUPOB, KIIIOYEBBIX MPAKTUYECKUX MOJENIEH M OCHOBHBIX IPOOJIEM, CBSA3aH-
HBIX ¢ mpuMeHeHneM MU B Beiciem oOpa3oBanuu Kuras, a Takke B yriryOieHHOM
PaCKpBITUHU JIOTUKU TpaHC(HOpPMALIMU HALMOHAJIBHON CTpaTeruu Ha ypOBHE BY30B
1 €€ MHHOBAIlMOHHBIX MEXaHNU3MOB.

AKTyaJIbHOCTb HaCTOSILIIETO MCCJIEA0BAHUS — BBISIBIIEHUE ITOCPEICTBOM TEOPE-
THUYECKOTO 0000IEHNs U aHaJIN3a KOHKPETHBIX CIIy4aeB 3aKOHOMEPHOCTEH npeeM-
CTBEHHOCTH U JIOTUKHU MPOPBIBHBIX HHHOBAIIWH, XapaKTEPHBIX JUISI IITyOOKOH MHTe-
rpaliy TEXHOJIOT U B 00pa3zoBarenbHbIi npouecc. [lonyueHHble pe3yabTaTsl MOTYT
HE TOJIBKO MOCTYXUTh TEOPETHUECKON OCHOBOM I ONTUMHU3ALUU 00pa30BaTeb-
HOM TMOJIMTHUKHU U MEXBY30BCKOM KoopAuHauuU B Kurtae, HO M CTaTh LIEHHBIM OpH-
EHTHUPOM, a TAKXKe UCTOUYHMKOM IPAKTUUYECKHUX MUIEH IS MEXyHapOAHOIo co00-
[IeCTBa, B OCOOCHHOCTH JIJIsl PAa3BUBAIOIIMXCS CTPaH, CTPEMSIIIUXCS K UPPOBOI
TpaHchopManuy 00pa3oBaHMs U YKPEIUICHUIO TEXHOJIOTHYECKOTO CYBEPEHUTETA.

Metonosorusi. I[IprumeHseTCs KOMIUIEKCHBIM MOAXOM, COYETAIOIIMI aHaIu3
O6ubnuorpauueckux MCTOYHUKOB U KOHKPETHBIX CUTyallMid, YTO MO3BOJISET CHU-
CTEMHO U INIyOOKO pacKpbITh OOLIME YEPTHI U PA3JINYUs B OAX0/1aX, BHYTPEHHIOHO
JIOTHKY W TIpaKTHYeCKHe MpoOieMsbl, CBsI3aHHBIE C Hcnoibp3oBanuemM MU B chepe
BbIciIero ooOpasoBanus Kuras.

Meton ananm3a TUTEpaTyphl COCTABIISIET OCHOBY pabOTHI: ObLIH COOpaHbI M U3Y-
YEHBI KJIFOYEBBIE OJTUTUYECKHUE IOKYMEHTBI, aBTOPUTETHBIE CTATUCTUYECKUE OTYE-
Thl M aKaJieMUdeckue myonukanuy, oTHocsamumecs k cpepe MU u Beicero o6pa-
3oBaHuss B Kurtae ¢ 2017 mo 2025 r. B cnucOK MCTOYHMKOB BOIIJIM TaKHe
HAllMOHAJIBHBIE CTPATErMYeCKHe JOKYMEHTHI, Kak IliaH pa3BuUTHS HOBOIO IOKO-
JIEHUS] UICKYCCTBEHHOTO MHTEJIEKTa, [1nan neficTBuil o MHHOBALMSM B OOJACTH
HCKYCCTBEHHOTO MHTEJJIEKTa B BBICHIMX YYEOHBIX 3aBeICHUIX, MoJaepHU3aIus

2 Beijing consensus on artificial intelligence and education // Planning education in the Al Era: Lead

the Leap: Conference on Artificial Intelligence and Education, Beijing, 2019; p. 6. UNESCO. Available
from: https://unesdoc.unesco.org/ark:/48223/pf0000368303 (accessed: 20.12.2025).
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obpazoBanus B Kutae — 2035, [Iporpamma no npeBpaimiennio Kuras B 06pa3oa-
TeNbHYIO AepkaBy Ha 20242035 rr., [Tnan neiictBuit mo nHdopmaruszanuu odpa-
3oBanus 2.0. Kpome Toro, 6butM mpoaHalIn3UpOBaHbl OICHOYHBIE U CTATHCTHYE-
CKHE€ OTYEeThl, ONyOIIMKOBaHHbIE MUHHCTEPCTBOM oOpazoBanuss KHP u npyrumun
aBTOPUTETHBIMM BEJIOMCTBaMH, BKJto4as beimyro KHUTy O pa3BUTUM HMHTEJUIEK-
TyanbHOTO oOpa3zoBanusi B Kurae, OtueT o pa3BuTuu uHbOpMaTU3allKi B By3ax
Kuras (2024), Otuer 0 pa3BUTHH HMHTEIUIEKTyaJlbHOro oOpa3oBanHusi B Kurae
(2024-2025) u UccnenoBarenbCKuil OTUET O PA3BUTUU MPUMEHEHUS UHTEIICKTY-
anpHOTO OoOpazoBanus (2025). beut ocymecTBieH Takxke oT00p 1 0030p cTareu mo
COOTBETCTBYIOLIEH TEMaTUKE U3 OCHOBHBIX KUTAHCKUX aKaJIEMUYECKUX KYPHAJIOB:
Kypnan quctanuroHHoro odpazoBanus, lccienoBanus oTKpbITOr0 00pazoBaHus,
HccnenoBanus B 00NacTH 3JIEKTPOHHOTO 00Opa3zoBaHus. [i1yOokoe mpoyTeHne
Y KOHTEHT-aHAJIU3 ATUX TEKCTOB MO3BOJMIN BBIWICHUTH KIIFOYEBYIO MH()OPMALIHIO
O CTpaTerMYeCcKuX IeJsAX, MPUOPUTETAX peaau3aluyd U 0COOCHHOCTAX AMCKYpca,
XapakTepHBIX /Ui KUTailckoil oOpa3oBaTenbHON MONMUTUKY B 0bnactu M.

MeTon aHanu3a KOHKPETHBIX CUTYyalluil 00eCey1 UCCIIeJOBaHNE KOHTEKCTOM
U CcrocoOCTBOBaAJI (POPMUPOBAHUIO €r0 AIMIUPHUECKON 0a3bl. J{1si KOHKpeTH3auun
MaKpOAHAUTUYECKUX BBIBOJIOB HA MPAKTHUKE YIIyOIEHHOE HCCIeNOBaHUE OBLIO
MIPOBE/ICHO Ha IIPUMEPE PENPE3EHTaTUBHBIX YHUBEPCUTETOB. B KauecTBe TUIIMUHBIX
CJIy4aeB BBICTYIWJIM BEIyLIME By3bl: YkKAL3sIHCKUN yHUBEpCUTET, [lenarornueckuii
ynuBepcuteT Llentpansaoro Kutas, @ynaHbCKkuil yHUBEPCUTET, YHUBEPCUTET TyHII-
31 1 XapOMHCKUI TONUTEXHUYECKUil MHCTUTYT. POKyc aHanmu3a ObLT HAalpaBlieH Ha
TaKH€ aCIEKThl, KAK IOCTPOEHHE CUCTEMBbI IMCUUIUIMH U CIIEUUANbHOCTEH, pa3pa-
00TKa y4eOHbIX ITporpamMmm, TpaHchopmaliys neJarorndeckux U Hay4HO-HCCIIe1oBa-
TENBCKHUX MapajurM, a TAaK)Ke MEpPbI M0 Pa3BUTHUIO MOTEHIIMAIA OCHOBHBIX CyObEKTOB
oOpa3oBarebHOTO Tporiecca (TpernoaaBareneii U cTyneHToB). Beectoponnuii aHa-
JIM3 3TUX KOHKPETHBIX MIPHUMEPOB HAIIEIEeH HA PACKPBITHE MEXaHH3MOB TpaHChopMa-
LMY HAIlMOHAJIBHOW CTPATErMH HA YPOBHE OT/AEIbHBIX YHUBEPCUTETOB, BBISBICHHUE
peasIbHBIX OrpaHUYEHHUH, C KOTOPBIMU OHU CTAJIKWBAIOTCS, OMMCAHUE YHUKAJIbHBIX
Mojiesel, KOTopble B pe3yisTare (opMupyroTcs. Bee 3To mo3BosisieT caenars BEIBObI
UCCIIeIOBaHUs OoJiee collepKaTeIbHBIMU U IPEIMETHBIMH.

Pe3ynbrarbl u obcyxaenme. [lonumuueckuii Ouzaun u mMooeib YnpasieHusl.
Kwuraii mpumeHsier Mozielib rOCYIapCTBEHHOIO PErYIMPOBAHUS U IPOEKTHOTO MPO-
JIBUKEHUS, JIeJ1asi aKLEHT Ha KOMIUIEKCHOM IIJIaHUPOBaHUM U TIOCTUKEHUHU TI03Tall-
HBIX 11eneil. OmyOnukoBaHHBIN MUHHCTEPCTBOM 0Opa3oBanus Kuras B 2018 1. [Tnan
NEHCTBUI MO MHHOBALUAM B OOJACTH MCKYCCTBEHHOTO WHTEJJIEKTA B BBICIIHX
y4eOHBIX 3aBEICHUSX 0003HAYMIT «JOPOXKHYIO KapTy» M3 TPEX ATAIlOB: CO3AaHUE
ocHOB K 2020 r., kauecTBeHHOE yayuieHue K 2025 1. 1 T0CTUKEHUE JIUIUPYOIINX
no3uuil k 2030 1. (puc.). JlanHblil ian Gokycupyercs Ha TpeX KIHUEBbIX OIO-
pax: TeXHOJOTHYECKUX MHHOBAIMAX, MOATOTOBKE KaJIpOB U TpaHC(hOpMalUu pe-
3yJIBTATOB MCCIIEIOBAHHI B IPAKTUYECKHE JTOCTHKCHUS .

3 VBenomienre MuHnucTEpcTBa 00pa3oBanust O Beltycke [Tnana qefdcTBHi 10 HHHOBAIIKSM B 00IacTH
HCKYCCTBEHHOTO MHTEJIIEKTA B BBICIINX YUeOHBIX 3aBenenusx. [H A #C T EI Kk (s e N L& fg
BIFATENRIY A8 %] URL: https://www.gov.cn/zhengce/zhengceku/2018-12/31/content_5443346.
htm (nara obpamenus: 20.12.2025).
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/]

K 2020 roay |

B 0cHOBHOM 33aBepPIIHTH ONTHMH3AIHIO
CTPYKTYpPbI HAyTHO-TeXHOIOTHIECKOH
HHHOBAIHOHHOH CHCTEMBI H CHCTEMBI
QHCHHILTHH B BBICIIHX y4e0HBIX
X, a{aNTHP X K

PasBHTHIO HCKYCCTBEHHOTO
HHTE/1J1eKTa HOBOTO NOKOIeHHS.
JloGHTBCS HOBBIX IIPOPBIBOE B
(yHIaMeHTATBLHBIX TEOPHSIX H
KJII09eBbIX TeXHOJIOTHAX
HCKYCCTBEHHOT0 HHTE/LIEKTa HOBOTO
TIOKO.IeHHs, Ja.TbHEHIIer0 NOBbIMeHHS
TPeHMYINeCTB B IOATOTOBKE KaIPOB H
HayYHBIX HCCJIETOBAHHSX, 2 TAKIKE

TBOBATH IIHP y
TIpHMeHEeHHI0 TeXHOJIOTHil
HCKYCCTBEHHOT0 HHTE/LIEKTa

/]

K 2025 roay

3HaYHTE/IbHO NOBBICHTH CHOCOOHOCTH
BBICIIAX y9e0HbIX 3aBeIeHHH K
HAy4HO-TeXHOIOTHIECKHM
HHHOBAIHSIM H Ka9eCTBO MOATOTOBKH
Ka/IpOB B 00,1aCTH HCKYCCTBEHHOTO
HHTE/LTeKTa HOBOTO OKOICHHS.
TloyuHTDb PSIA OPHIHHATBHBIX
Pe3yIbTaTOB, HMEIOIHX Ba/kKHOE
Me:RIyHapoaHoe BiaasiHHe. [Jo0HTBCS
MHPOBOTO JTHIeDPCTBA B 9aCTH
TeOpeTHIECKHX HCC/IeI0BAHMHH,
HHHOBAINHOHHBIX TEXHO/IOTHH H

TPANHH P
3¢ pexTHBHO MOATEpRHBaAS

T p TH,
TP t P H
CTPOHTEIBCTBO HHTE/LIERTYaIbHOIO
obmecTBa B Katae

K 2030 roxy

Bricmue yueGHble 3aBeJeHHS CTAHYT

H CHJIOH B ¢ POBBIX
IeHTPOB HHHOBANHH B 00/1aCTH
HCKYCCTBEHHOTO HHTE/LTEKTa H
BBICOKOH ITaT(OPMOH 17151 MOATOTOBKH
Ka/IpOB, BeIYIIHX Pa3sBHTHe
HCKYCCTBEHHOTO HHTE/LIeKTa HOBOTO
nokoennsi. Obecneuar HaydHO-
TEXHOIOTHYECKYI0 HONIEPKRKY H
KaJpoBble TAPAHTHH 151 BHIX01a
KaTas B 94HCI0 BeTymux
HHHOBAIHOHHBIX FOCYJapCTB MHpPa

Tpu aTanHble Lenn MNnaHa gencTenii No MHHoBauMaM B 06nacTt M B BbICLLMX y4eOHbIX 3aBeAeHUSAX

UcTo4Humk: BoloeneHo na NnaHa feicTeumiA No MHHOBaLMAM B 061aCTn NCKYCCTBEHHOI O UHTEeN1IeKTa

/]

By 2020 |

The foundational layout of a university
scientific and technological innovation
system and discipline structure adapted
to the development of new-generation
artificial intelligence will be largely
completed. Universities will achieve
breakthroughs in fundamental theories
and key technologies, further enh

their strengths in talent cultivation and
scientific research, and promote the
widespread application of AI
technologies

B BbICLLNX y‘-IeGHbIX 3aBegeHunax.

/]

By 2025

Universities will significantly improve
their capabilities in scientific and
technological innovation and the quality
of talent cultivation in the field of new-
generation AL A number of
internationally influential original
achievements will be made, with some
theoretical research, innovative

technol and
demonstrations reaching world-leading
levels. This will effectively support
China's industrial upgrading, economic
transformation, and the construction of
an intelligent society

(TP
PP

By 2030

Universities will become a core force in
building a global center of AI
innovation and a leading talent hub for
advancing new-generation Al
development. They will provide robust
scientific and technological support and
talent assurance for China to rank
among the forefront of innovative
nations

Three phase objectives of the Action plan for Al innovation in higher education institutions

Source: summarized from Action plan for artificial intelligence innovation in higher education institutions.

Yro kacaeTcs MOJENN YIIPABJICHNUS, TO B 3TOM CBS3U MOKHO OTMETHUTD, UTO IIPH
MUHHCTEPCTBE 00pa30BaHus ObUI CO3/1aH SKCIEPTHBIN KOMUTET IO CTpaTeruu Hay4-
HO-TEXHOJOIMYECKUX MHHOBAaIMH B 061actu MU 171st pykoBOJICTBA U KOOPAUHALIUI
peanuzanun 1wiaHa. [IpoduiabHble qenapTaMeHTsl aKTUBHO pa3palaThIBarOT KOH-
KpPETHbIE Mephl M0 €r0 BBIIOJIHEHHUIO, 00ecreunBasl peaqnu3aliio MOCTaBICHHbIX
3agay. Oprasel ynpasieHHs OOpa30BaHHWEM IPOBUHIIMNA, aBTOHOMHBIX PallOHOB
Y TOPOZIOB IIEHTPAJILHOTO MOTYMHEHUS, @ TAKXKE BBICIINE Y4eOHbIE 3aBEICHUS OCY-
LIECTBISAIOT MHHOBALIMOHHBIE TIOUCKU U IIPAKTUKY.

B 4acTu KOHKpPETHOrO IPOABHIKEHHS IPOEKTOB I10J PYKOBOACTBOM MHUHHUCTEp-
cTBa 00pa3oBaHus 12 BeAyIIMX KUTAHCKUX YHUBEPCUTETOB, HAYYHO-UCCIIEJOBATEIIb-
CKUX MHCTHTYTOB U MPEANPUATHH, Ha 0a3e KOTOPHIX ObUTH CO3/1aHbl HALIMOHAIIBHBIC
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VMHHOBALMOHHBIE IIaT(GOPMbI HHTErPallMi IPOU3BOJICTBA, PETIOJABAHMS U UCCIIENI0-
BaHMi B oOnactu M, o0bennHeHsl pecypchl i1l COBMECTHOM peanu3aimu «Ilnana
101» B chepe uckyccTBeHHOTrO nHTELIEKTA [ 7]. Llenb JaHHON HHUIIMATUBBI — BCECTO-
POHHEE MPOJIBIKEHHUE CO3JaHUs NIEPBOKIACCHBIX 0a30BBIX KYpCOB, CUCTEMBI BBICO-
KOKaUeCTBEHHBIX YUEOHBIX MaTepHAIIOB, KITFOUEBBIX MMPAKTUIECKUX TPOEKTOB U Op-
MHPOBaHHE BHICOKONPO(ECCHOHATIBHBIX PENo1aBaTeIbCKUX KoMana B oomactu M.

Coz0anue cucmemvl OUCYunIUH, cneyuaibHocmetl u yueonvix npozpamm. Ilpe-
J1€ BCETO, BBICTPAUBAETCS CTPYKTypa IUCUUIUIMH U CHEIUAIbHOCTEH, CBI3aHHBIX
¢ UN. Hauunas ¢ 2018 . Takue yHUBepCcUTETHI, Kak Yxd13sHckuid, [1lanxaiickuii
[3s0TyH u [llanpayHCKMI, NEPBBIMA OTKPBUIN CIENUATBHOCTDL «VICKYyCCTBEHHBIH
uHTe/UIeKT™. B 2022 1. ObuTa yupeskieHa TUCIUIIINHA IepBoi kareropun «HTe-
JIEKTyaJbHbIE HAyKU U TexHoiorum». B 2024 1. IlekuHckuii yHUBEPCUTET a3pPOHAB-
TUKM U acTpOHABTUKH, CTONMYHBIA MEAUIIMHCKUI YHUBEPCUTET, YHHBEPCUTET
L[3saMychl U ipyrue By3bl 100aBUIM PsAJ MEXIUCIUITIMHAPHBIX CIIELUAIbHOCTEH,
cBsA3aHHbIX ¢ UM, U151 MOATOTOBKM pa3HOCTOPOHHE Pa3BUTHIX CIIELIUAIMCTOB B 3TOU
obnactu?. B 2025 r. MUHHCTEPCTBO 00pa30BaHuUs OMyOINKOBAIIO CIIUCOK M3 626 BY-
30B, aKKPEMTOBABIINX CHEIUATBHOCTh «VICKyCCTBEHHBIH HHTEIUICKT .

Crnenyer noAuepKHyTh, UTO B HACTOSALIEE BpPEMs CO3/1aeTCsl cucTeMa y4eOHBIX
nporpamMm, OXBaThIBaroIas odiiee oOpazoBaHME, YIITYyOIECHHYIO CIICIUAIN3AIUI0
U MEXJIMCUUIUIMHAPHYIO MHTerpauuto. HanumonaneHas ruiatdopma MHTEIUIEKTY-
aJlbHOTO 00pa3oBaHus, Oyaydn KpynHeHIel B cTpaHe U Hanbosee pecypcoeMKoil
rdpoBoii 00pa3oBaTEIHLHON IIIOMAAKOH, TIPOIOIIKACT pa3Meniarh Kypcsl mo M.
B ee pamkax ObuT cO3/1aH CIIEMANIBHBINA pa3fies, KOTOPBIM 00beauHseT 68 rpymm
o6meoOpa3zoBarenbHbIX KypcoB 1o M, 36 pecypcoB MeXIUCIUILTMHAPHBIX Kyp-
COB ¥ 12 KypCcOB 10 OOJIBIIUM SI3BIKOBBIM MOJICIISIM U T.11.°

B kauecTBe npumepa MOKHO MIPUBECTH UKAL3AHCKUN YHUBEPCUTET. B ceHTsI-
Ope 2024 r. naHHBI By3 BIIEpBbIE B CTpaHE BHEIPHJI 00s3aTelbHbIE OOIICYyHH-
BepcuteTckue Kypesl no MU, nuddepeHnmrpoBanHbie M0 YPOBHIM U KaTETOPUSM.
Jannast vauMaruea oxsarmia 6oiee 6000 cTyneHTOB OakanaBpuara 99 crienuanb-
HOCTEH, IPEOI0JIEB TPAAULIMOHHBIE MEKIUCIIMINIMHAPHbIE Oapbephl U 00ecTeunB
BceoOmuii TocTyn K o0pazoBanuio B ooaactu MN’. Dtu Kypcsl OB HOBaTOPCKH

4 Benas KHUTa O Pa3BUTHH HHTEIUIEKTyanbHOTO oOpasosanus B Kurae (Mait 2025T). [P EE £ # &
B & F (202545 )] // Munuctepetso obpasosanus KHP (4 A K #£ 1 [E #; & #(). C. 21-22. URL:
https://itc.zecmu.educn/20250618.pdf (nara oopamenus: 20.12.2025).

> MHUHHCTEpCTBO 00pa30BaHUs OIYOIMKOBAIO CIIMCOK 626 OOBIYHBIX BY30B, YCIICIIHO 3aperH-
CTPUPOBABIIUX CIIEIHATBHOCTH «VICKYCCTBEHHBIN HHTEIIEKT»; 91 HOBBII By3 HauHeT HaOop B 2025 roxy.
(HEHAHLEQTERBER AN EREATERT I A E FILHTER2025F 48 4£] // Anbsnc
TT0 MHHOBAIIMAM B 00]IACTH HCKYCCTBEHHOTO HHTEIIIEKTA M OONBINNX JAHHBIX B By3ax (R A L& & 5
A #4435 5% B). URL: https://www.163.com/dy/article/JTTIT7L50532N2UB.html (s1ata o6parenus:
21.12.2025).

¢ Benasi KHMTa O Pa3BUTHH MHTEIIEKTyalbHOro o6paszopanus B Kutae (Mait 2025 1). [F B E £ #
B & #H (202545 F] // Munncreperso obpasosanns KHP (¥ 4 A B #£ 41 [E # & ). C. 15. URL:
https://itc.zecmu.edu.cn/20250618.pdf (nata oOpamenus: 20.12.2025).

7 OT «yMEHHsI YUTATh» K «YMEHHIO TBOPHUTHY: [TOYEMY CHIIBHBI HHHOBAIMHU B obmact U B Wko-
m3sHCKOM yHuBepcuTete? [ “ 247 B “24lE” WA A TEREAIHT Y6 #®?] / Kuraiickas
HoBocTHas ciyxo0a (F [E %7 8 ). URL: https://www.chinanews.com.cn/sh/2025/09-17/10484149.shtml
(nara obpamenus: 22.12.2025).
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paszesieHbl Ha TPU KPYIHbIE KATETOPUU: «ECTECTBEHHBIE HAYKH, NHKECHEPHUSI, CEIIb-
CKO€ XO3sI1ICTBO, MEIULIMHAY, «COLIMAJIbHBIE HAYKN» U «TYMaHUTApHbIE HAYKH, HC-
KYCCTBOY, JUIS TOCTHXeHUs nuddepeHmpoBaHHbIX 11enei B oonactu MU — «uHHO-
BallMM», «HCTOJb30BaHUE» W «moHuManue». «Ilman 101» B chepe MU — st0
VMHUIIMAPOBAaHHASE MUHUCTEPCTBOM 00pa30BaHMs U COBMECTHO peajn3yemas Beay-
IIMMH YHHBEPCUTETAMHM MHMUIIMATHBA, 3aJal0llasi BBICUINI CTaHAAapT CUCTEMHOTO
nocTpoeHus yueOHbIx nporpamm. [1nan BkiarouaeT 15 0CHOBHBIX 0a30BBIX KYpPCOB,
10 pacimmpeHHBIX U 2 KOMIUIEKCHBIX MPAaKTUYEeCKUX Kypca. s ux obecrieueHus
ObLT0 BBIMyIIEHO 12 yueOHWMKOB 1O 0a3oBBIM Kypcam (Hampumep, «BBemenue
B UN», «OCHOBBI HAyKH O JTAHHBIX»), 15 — MO pacIMpeHHBIM U 2 — IO TIpaKTHYe-
CKHUM, 4TO B COBOKYITHOCTH (hOpMHUPYET MHOTOYPOBHEBYIO CCTEMY KypCOB M Mare-
puasnos®. [apamiensho monens «MU + X» crnocoOCTBYeT MEXAUCIUIUITMHAPHOM
unTerpanuu UM ¢ KoHKpeTHBIMU TIpeIMeTHBIMU oOmacTsamu. B 2021 1. Yxar3sin-
CKUIl YHUBEPCUTET COBMECTHO C IATHIO BeAymuMu By3amH (Lllanxaiickum TpaHc-
noptHbIM, OynanbckuM, HanknHckum, Kutalickum yHUBEPCUTETOM HayKH U TEX-
Hosoruit U TyHI3W) MHUIMUPOBAI TPOEKT Mukporporpamm «UM + X». DtoT
IIPOEKT, BIIEPBBIE MPEOAOJIEB MEKBY30BCKUE TPaHMIIbI, NPEAOCTABUII CTYJEHTaM
HEKOMITbIoTepHBIX U He-MU crienmanbHOCTEN CUCTEMHBINA JOCTYN K 0a30BBIM 3Ha-
HUSIM B 00J1aCTH HCKYCCTBEHHOTO MHTEIIICKTa’.

Tpancgopmayus nedazocuueckux u HAYYHO-UCCLEO0BAMENLCKUX NAPAOUSM.
Bo-nepBbIX, NpoaBUraeTcsi MHTEUIEKTyalu3alus Iel1aroruuyeckoll napagurmsbl.
[Ipouecc npenogaBanus 0oJbIlIe HE OrPaHUYMBAETCS (PUKCHPOBAHHBIM BpEMEHEM
u mectoM. TexHonoruu MW GopMHUpYIOT MHTEIIEKTyalbHYIO 00pa30BaTeIbHYIO
cpeny, Al KOTOPOM XapaKTepHbl MHTETpalysi BUPTYaIbHOIO U peajbHOrO0 MUPOB
1 B3aUMOZEICTBUE UenoBeka ¢ MammMHOW. C OAHONU CTOPOHBI, MPOUCXOIUT MOCTO-
SIHHAS! MHTEJUIEKTyanu3anus pu3nyeckoro o0pa3oBaTeIbHOTo MpoCcTpaHcTBa. By3sl
10 BCE CTpaHe CO3/JaJIM COTHU ThHICSY «YMHBIX ayIUTOPUID», KOTOPbIE OObEIUHSIIOT
Takue (PyHKINHU, KaK MHTEPHET Belllel, UHTEPAaKTUBHOCTh C HECKOIBKUMHU dKpaHa-
MH, aBTOMAaTU3UPOBAHHBIN yUeT IIOCEIaeMOCTH U aCCUCTEHTHI Ha ocHoBe M. Ha-
npumep, oHyaiH-tuatpopma WksizsHckoro yHupepcutera «WYxuionb Keran»
(«Aynutopust YxuroHs») Onarogapsi BHEAPEHUIO TEXHOIOTUU «YMHAs ayTUTOPH
o0ecreunBaeT I BCETO YHUBEPCUTETA NPSMbIE TPAHCIISAIIUH U 3aMUCh 3aHATUH 110
BCEM JIMCUUIUIMHAM. JTO 00Jerdaer cTyJeHTaM MOATOTOBKY K 3aHSATHSIM U MOBTO-
peHue Martepuaina, oOoram@aeT UHTEpaKTHBHBIE (OpMaThl B ayIUTOPUHU, CIIOCO0-
CTBYET IIPOBEACHUIO 3aHATUH JUI HECKOJIBKUX TPy OAHOBPEMEHHO U CTUMYIIUPYET
MEXIUCIUITTHHAPHOE 00ydeHue [8], 3HaunTeaIpHO MoBbIIas 3QPEeKTUBHOCTD U Ka-

8 OnyOsmKoBaHbI pe3ysbTarhl CTpouTenbeTBa npoekra «Ilnan 101» Munncrepcrsa 06pasoBaHust
B 00TACTH HCKyCCTBEHHOTO WHTeNTeKTa. [#% & #f A T4 47 “101+ %7 21k & & 4 #7.] URL:
https://www.cssn.cn/skgz/bwyc/202507/t20250719 _5886998.shtml (nara odpamenus: 22.12.2025).

% JIeWCTBUS TI0 COBMECTHOMY CO3IaHUIO MUKPOTIPOrpaMM «Xya Y» TOIHOCTBIO 00HOBIEHBI! oKo-
IB3AHCKUH yHUBEPCHTET BO3MIABHII HOBYIO UTEpAIHio MUKporporpammel « W + Xy, [# T fif & b £ 2 AT
HAEAR! HAELAEFER “A+X” # % k] URL: https:/zdpx.zju.edu.cn/news] 52728 301.
html (nara obpamenus: 22.12.2025).
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yecTBO yueOHoro mpouecca. C Ipyroil CTOPOHBI, pacIIUpsieTCs] U BUPTyalbHOE
MIPOCTPAHCTBO JUIs MpenojaBaHus U uccieaoBanuii. Co3gaHHbIe 110 MHUILIMATHBE
MHUHHCTEPCTBA 00pa3oBaHus «BUPTyaidbHbIC Kadeaposi»!® Ha O6aze MH-mmardopm
MO3BOJISIIOT MIPEOJI0JIeBaTh Oapbephl MEXIY By3aMu U pernoHamu. Hampumep, Ha
0a3e KIH0YeBOM yUeOHOM JUCITUTITMHBI MOXKET OBITh C(POPMUPOBAHO MEKBY30BCKOE
Melarornyeckoe cooOIecTBo, 00beANHSIONIee COTHU npenonasarenei. C momo-
1IbI0 UHCTPYMEHTOB M ero yyaCTHHKU COBMECTHO FOTOBST MAaTEPUAIIbl, IEISATCS
MPAKTUYECKUM OTIBITOM U KOJIJIEKTHBHO OIICHHMBAIOT pabOThI CTYIEHTOB, YTO 00e-
CIIEYMBACT MACIITAOMPyEeMBbIii 0OOMEH M COBMECTHOE CO3/IaHNE KaueCTBEHHBIX 00pa-
30BaTeNIbHBIX pecypcoB. Kpome Toro, mepcoHanu3upoBaHHOE OOyueHHE C TOJ-
nepxxkoit UM ctanoBuTCS Bee Oosee peaim3yeMbIM Ha mpakTuke. [lemarorndyeckui
yauBepcureT LlenTpansHoro Kuras paspaboran MHTEUIEKTyalbHYI0 00pa3oBa-
TenbHy0 margopmy «Csos» (/NE) a1 noanepKku NepcoHaTH3UPOBAHHOTO 00-
yuaenus. OHa yke BHeJIpeHa B 9 yHHUBEpCUTETaX, M 00IIee YUCIIO €€ TI0Ib30BaTemeit
nocturto 800 TeicsAY yenmoBek'!.

Bo-Bropsix, 1 crnocoGcTByeT TpanchopMaly HayqHO-HCCIEI0BATENbCKOM
napaaurmMbl. YTo KacaeTcsl €CTECTBEHHBIX HayK, OOJbIIas MOJENb JJIsl MIPOrHO3a
norogsl «Dycu» (i %), paspaborannas @y1aHECKUM YHUBEPCHTETOM, CTaa Mep-
BOM B MHUpE OOJIBIIION METEOPOIOTHUECKON MOJICITbIO, ONTUMHU3UPOBAHHOM JIJISt BO3-
0OHOBJIsIEMOI YHEpreTUKHU. B MHXeHepHO# 001acTH apXUTEKTypHas 0OJbIIAs SA3bI-
koBasi monenb (Large Language Model, LLM), pa3pabotannas YHUBEpCUTETOM
TyH13H, HHTErpUpyeT OOMMPHBINA HA00P (DYHKIMN aBTOMaTU3UPOBAHHON CUCTEMBI
npoextupoBanus (CAIIP). Ona mo3BosisieT MTHOBEHHO MTpeoOpa30BhIBAaTh KOHIICTI-
uuu B 3D-Monenu u 2D-uepTexu, 4To pauKaIbHO COKPALIAET IPOEKTHBIN LUKII.
B cdepe conmanpHBIX HayK aKTUBHO co3fatoTcs nepsbie 30 mabopatopuii duito-
co(hckuX 1 OOIIECTBEHHBIX HAyK NMPH MUHKUCTEPCTBE 00pa3zoBanus. OHu GpopMupy-
10T HMCCIeIoBaTeNbCKue MmIaTGopMbl Ha OCHOBE OOJNBIIMX JAHHBIX Ui PELICHUS
KITIOUEBBIX TEOPETUYECKHX M MPAKTHYECKHX 3a7a4, ((EeKTUBHO CHOCOOCTBYS
MEKTUCIMIIMHAPHON HHTETPAlliy B 3TUX o0macTax'?. KpoMe Toro, reHepaTuBHBIN
WU HaxoauT MUpOKOe MPUMEHEHNUE UMEHHO B Hay4uHBIX uccinenoBanuax. ChatGPT
u DeepSeek yxe cTany BaKHBIMH MOMOIITHUKAMU B HAyYHOU paboTe, COMEHCTBYsI
MIPETOIaBaTeNsIM U CTY/IEHTaM B BBIOOpE TeM, pa3paboTKe CTPYKTYphI paboT, mepe-
BOJIE aKaJIEMUYECKOW JTUTEpaTyphl U T.1. [9].

Tosviwenue HH-epamomunocmu npenooasamenetl u cmyoenmos. VIcKyccT-
BEHHBIM MHTEJIEKT IepecTpauBaeT 00pa3oBaTesIbHOE MPOCTPAHCTBO U MPOLIECCHI
NeSITeIbHOCTH, MEHSAA MOJAETH OOy4eHUs, KH3HH U MBIIUICHUS IperogaBarenen

10 VBenomienne YpaBIeHUs BBICIIET0 00pa3oBanuss MUHHCTEPCTBA 00PA30BAHUS O TIPOBEICHUHT
MUJIOTHOM PabOTHI TI0 CTPOMTENLCTBY BUPTYAIbHBIX IIEarOTHYECKIX KOJIEKTHBOB. [ % & #i & & #L 7 &
*F PR BN =R S # % TIEhi# 41.] URL: http://www.moe.gov.cn/s78/A08/tongzhi/202107/
t20210720_545684.html?tt force outside=1 (nara obpamenus: 24.12.2025).

Il Beass KHUTA O PA3BUTHH MHTEIIEKTyaTbHOTO ob6pasoBanns B Kutae (mait 2025 ). [F [EH & &
#EH @A EF (202545 F)] // Munucrepctso obpasopanus KHP (% A K 1 [E # F #). C. 23-24.
URL: https://itc.zcmu.edu.cn/20250618.pdf (nara oopamenus: 20.12.2025).

12 Tam xe. C. 24-25.
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Y CTYZICHTOB B cepe BhIciiero oopasoanus [6]. Kak ocHOBHBIE CyOBEKTHI 00pa3o-
BaTeJIbHOM JeATEIbHOCTH MPETNOAaBaTEeNH U CTYACHThI CTAIKUBAIOTCS ¢ (hyH1aMeH-
TaJbHOU 3ajjaueil pa3BUTHs KoMIeTeHIHi B odnactu M B oTBEeT Ha BBHI30BBI UH-
temekTyanbHo# amoxu. Co croponsl FOHECKO Opu1 ipeicTaBieHbl OT/IeIbHbIC
paMKu KoMmIieTeHIuid B oomactu MU mis yuanmxcs u npenojasaresieii'?, cormacHo
kotopbiM M oTHECEH K HEOOXOAMMBIM KOMIIETEHIIUSM, IIPU STOM MOTYEPKUBACTCS
TpeOOBaHUE OBIIAJAECHUS COOTBETCTBYIOIUMH 3HAHUSIMH, YMEHUSIMHU U yCTAaHOBKa-
MU KaK y4alUMHCS, TaK U [IPETOAABATENSMH.

B cootBeTcTBHU € OTpacieBbIM cTangapToM Llndposas rpaMOTHOCTH penoaa-
BaTeJiei, BBIMYIICHHBIM MHUHHUCTEPCTBOM oOpaszoBanus B 2022 1., B Kurae UU
BKJIIOYEH B 00JacTh HEOOXOAMMOM IM(pOoBO rpamMoTHOCTH menaroro. IIoBbI-
IIIeHNe KOMIIETeHIIMI npenonaBateneil B obinactu MW u ucnonwsizoBanue MU st
pacumpeHus UX BO3MOXXHOCTEH CTallu KIIFOUEBBIMU 1eMeHTaMu pedopmbl. B 2018
n 2021 1. MEHHACTEPCTBO 00pa30BaHM B JIBa ATalla 3aIlyCTHIO MHULIUATUBY «Mc-
KyCCTBEHHBIN MHTEIJUIEKT JUIsl YKPEIUIEHUS IIPET0/1aBaTeIbCKUX KaJpOB», OXBAaTHB-
mryio 103 ropona, okpyra, yesna u By3a'* ¢ 1e/ibl0 CHIYKCHHUST HarPy3KH U pacIiupe-
HUS TPo(eCCHOHATBHBIX BO3MOKHOCTEH IMperoaBareieii, MOBIIICHUS KaueCcTBa
npernonaBanus ¢ npumeHennem N, a taxke obecneueHns 6ananca o0pazoBarTenb-
HBIX pecypcoB. B 2025 . MuHucTepcTBO 00pa30BaHus OPraHU30BAJIO CHEIHANIbHbIE
Kypebl o UM nns pykoBoauTenelt By30B U COTPYJHUKOB CTYIEHUYECKUX CIIYXKO.
OO6yueHune npoxonuio B ruOpuaHoM opmarte (OHIaMH 1 oQJiaiiH), OXBaThIBAJIO BCE
L[eJIeBbIE TPYIIIBI C LEIbI0 KOMIUIEKCHOTO PAa3BUTHS UX MOTEHIIMAja B MPOJIBHXKeE-
HUU U yOpaBieHUH 00Opa30BaHMEM HAa OCHOBE MCKYCCTBEHHOTo MHTeiiekTa. Ha-
npumep, XapOUHCKHUHN MOMUTEXHUYECKUI HHCTUTYT CO3/1aJl JJII MOJIOJBIX IPEIo-
naBaresieil uccienoBarenbckue rpynnsl mo MU, ctumynupyss MHHOBAIIMOHHOE
pasButue kaapos B ayxe «1MU + X» yepe3 MexAUCIUITTUHAPHOE TPUMEHEHHE TEX-
Honoruii. By3 Takxke peanusyer mpoekT 1o HudpoBOi UHTEIEKTyalu3alnu mpe-
MOJIaBaHUsl, HAPABICHHBI Ha BCECTOPOHHEE IMOBBIIICHUE MEAArOTHYECKOr0 Ma-
crepcTBa. DakynbTeT KOMIBIOTEPHBIX HAayK MCIOJIB3YET KPYIIOCYTOYHOTO
MHTEJUIEKTYaJIbHOTO IOMOIIHMKA M IHU(POBBIX BUPTYaJbHBIX IpenojaBareieH,
co3aaBast yueOHbIe CLieHapuH, OCHOBAHHBIEC HAa B3aUMO/ICHCTBHHM Y€JIOBEKa U Malllu-
HBI, TIPEOI0JICBAIOIINE MPOCTPAHCTBEHHO-BPEMEHHBIE OTPAHUYEHUS, YTO odecre-
YHMBAET MEPCOHATU3AIMIO O0YUCHHUSI, UHTEIUICKTYATU3AIHIO YCIYT U TOYHOCTh Ipe-
MIOJJaBaHUs.

WKABAHCKUI M1€1arOTHYE€CKU YHUBEPCUTET UCIIONIB3YET MHTEIIEKTYaJIbHYIO
m1arGopMy Meaaroruaeckoro 00pa3oBaHus Il PEIICHUS MPOOJIeM TPATUITOHHOM
MIPAKTUKHU OyyIIUX YUUTEJIEeH, CBI3aHHBIX CO CTaHIapTaMU IOATOTOBKH, COCTaBOM

13 What you need to know about UNESCO’s new Al competency frameworks for students and teach-
ers // UNESCO News. Available from: https://www.unesco.org/en/articles/what-you-need-know-about-
unescos-new-ai-competency-frameworks-students-and-teachers (accessed: 27.12.2025).

4 Cocrosuicst OOMEH ONBITOM 110 HCIOJIB30BAHHIO MCKYCCTBEHHOTO MHTEIUICKTA [UISL YKPETUICHHUS
cocTasa mperojaBarelbekux kaapos. [ A T &8 B 3 2 i A A 2 % 2 vE 3 %47 // MunucTepcTBO
obpazoparms KHP (4 ARK#EMEZHFH). URL: http://www.moe.gov.cn/jyb_xwib/gzdt gzdt/
$5987/202411/t20241128 _1164926.html#:~:text= (nara obpammenus: 24.12.2025).
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Y4aCTHUKOB U MOHUTOPHUHIOM Iponecca. [lnargopma peructpupyer u aHanusupy-
€T IIPOLECCYyaIbHbIE TAHHBIE KaXKJIOTO CTy[EHTA-IIe[arora Ha BCeX JTamax: usyde-
HUE TEOpUHU, OTPAOOTKY MEeJarornyecKuX HaBBHIKOB U MOCIEIUIIIIOMHOE Pa3BUTHE.
Ha ocHOBe 3TuX aHHBIX OHA MPEAOCTABIAET MOAAEPHKKY Ul IPUHATHUS PEILIEHUI
B BOIIPOCAX MOJArOTOBKU M YIPABJICHUS OyAyIIUMH yUUTEISIMHU">.

CnenoBarenpHO, B YCIOBHAX PAa3BUTHSI MHTEIIEKTYaIbHBIX TEXHOJIOTMH MTOBBI-
LIeHHe YpOoBHs KoMrieTeHIui B obnactu MW y cTyqeHTOB Kak OCHOBHOM 11€71€BOIt
ayAMTOPUH BBICIIEr0 00pa3oBaHMs MPEACTABIAET COO0I OfHY M3 IMPUOPUTETHBIX
3anau [10-12], myTtu pemieHust KOTOpOil B HACTOSIIEE BPEMsI BY3bl aKTUBHO HILYT.
OHu cO31a10T CTYyIEHYECKHUE aCCOLIMALUU, OPTaHU3YIOT KOHKYPCBI U OTKPBITBIE OH-
naifH-kypcesl no MW, Takum oO6pazom GpopMupyeTcs npakTHuecKas SKOCUCTEMA, KO-
TOpasi CBA3BIBACT AyAUTOPHYIO U BHEAYAUTOPHYIO, BHYTPUBY30BCKYIO U BHEBY30B-
CKYI0 JIEATEIbHOCTb, BCECTOPOHHE MPEAOCTABIASA CTYIEHTaAaM BO3MOXHOCTU IJIs
TMOHUMAaHUs, UCTIOJIb30BaHUs U MHHOBAIMi B chepe NN

B urone 2024 r. WKAIU3SHCKUI YHUBEPCUTET OIMyOIMKOBAI KUTANHCKO-aHIIHMA-
ckyto «KpacHyto KHUTY 0 HCKYCCTBEHHOMY MHTEIIJIEKTY JJISl CTYA€HTOBY, MPEJIO-
KHMB YEThIPE OCHOBHBIE IIeJM (POPMHUPOBAHUS KOMIETEHIMI: pa3BUTHE KpUTHYE-
cKoro mbluieHus B oonactu MU, cnocoOHOCTH pemaTh NpoOIeMbl ¢ TIOMOIIBO
WU, co3nanust HOBOM LIEHHOCTH ISl PUPALLIEHHS YeIOBEUECKUX 3HAaHUN U coOmroze-
HUS 4E€JIOBEKOOPUEHTUPOBAHHBIX 3TUYECKHUX IIPUHIUIOB. KOHKpEeTHOE coepkaHue
U 1enu (opMHUpOBaHUS KOMIETEHIMH MOKa3aHbl YEPE3 YEThIPE COCTABIISIOMINX H3-
MEpPEHUs: 3HAHWSI, CIOCOOHOCTH, IIEHHOCTH | 3TUKY (Tabm.) [13]. DTo cBUmeTens-
CTBYET O TOM, YTO KIIFOUEBbIE TPEOOBAHUS KUTANHCKHX BY30B K IOJIOTOBKE KaJpOB
B MHTEJUIEKTYAJIbHYIO 310Xy IOCTENEHHO MEPEXOIST OT PACIUIBIBUATOIO KOHCEHCYCa
K CHCTEMaTU3UPOBAHHBIM U PEATU3YEMbIM CTaHIAPTU3UPOBAHHBIM PaMKaM, Ipeao-
CTaBJIsAsA BaKHBII OPUEHTHP Ul ONpenesieHus 1eeld o0ydeHus:, pa3paboTku yueo-
HBIX IIPOIPaMM U OLIEHKU Pa3BUTHS CTY/IEHTOB B By3ax IO BCEHl cTpaHe.

JlaHHasi KOHLIENIKS IPEONOJIEBAET YCTApEBIIYIO MapaJurMy, TPAKTOBABIILYIO
WU numb Kak WHCTPYMEHTAIBHBIA HaBBIK, U (POPMHUPYET LETOCTHYIO MOJENb U3
YeThIpeX KOMIIOHEHTOB: OCHOBAaHA Ha 3HAHUSAX, C(OKYCHUPOBAHA Ha CIIOCOOHOCTSIX,
CTaBUT BO IVIaBy yIVIa LIEHHOCTH U OIIMPAETCS HAa 3TUKY. DTO O3HAYAET, YTO B IIOXY
WU nenp moAroToBKM KaJgpoB B BhICIIEM OOpPa30BaHUM CMEILAETCS € MOATOTOBKU
«yMEJIOTO TOJIb30BaTeNs» Ha (POPMHUPOBAHUE KOTBETCTBEHHOTO CO3/1aTels, KPUTHU-
YECKU MBICIISIEro cyObeKTa W XpaHMUTENS YEeJIOBEKOOPHUEHTHPOBAHHBIX LIEHHO-
crei» [14; 15]. Koneunas 1esnp 3aKi104aeTcs B MOATOTOBKE «YEIOBEKA, OTIIMYHOTO
OT MaIIMHBI»'®, TO eCTh JMYHOCTH, 00JIaIAFOIIeH IIETOCTHOCTHIO, COLHATBHOM OT-
BETCTBEHHOCTbHIO, KDUTHYECKUM MBIIIIJICHUEM B CIIOCOOHOCTHIO K MHHOBALIUSIM.

15 Y1o6pl yKpemuTh 00pa3oBaHME, HYKHO CHAYaga YKPEIUTh YUHTeNeil: OTKPHIBAEM DIOXY
«U(POBOrO MHTEIIEKTa», PACIIMPSIONIEr0 BO3MOKHOCTH MPENoaBaTeNbckoro cocTapa. [ 4 4
wIW, PR “HE” AT AL ] / Xynans xubao (5 F4%). URL: https://www.hnedutv.
com/content/12332475 (nara obpamenus: 24.12.2025).

16 OT4eT 0 Pa3BUTHH HCKYCCTBEHHOTO HHTEIICKTA B BEICIIEM oOpasoBanmi. [ 5 2 5 A T2 4
J& 4t 4] // Kuraiickue o6pasopatensusie cetu (F E 2 & M 4). C. 2. URL: https://free.col.cn/edu_net/
edudown/gjbg.pdf (nara obpamenus: 24.12.2025).
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KomMmneTeHumu B o6nactm ucnonb3oBaHus TexHonorum MU y cTyaeHTOB: CTPYKTypa u coaepxxaHue

CTpykTypa

CopepxaHune

CI/ICTeMaTI/ISI/IpOBaHHbIe
3HaHUA

JaHHble 1 3HaHua: «Tonnmeo» gnsa NI,

AnroputMbl 1 MOgeNu: «asuratenb» V.

BblumMcnnTenbHble MOLLHOCTU U CUCTEMBI: «HOCUTENb» .
MexancumnanHapHOCTb U NPUMEHEHNE: «HasHavyeHue» NI,
HapnexHocTb 1 6e30nacHOCTb: «ABYCTOPOHHUI xapakTep» N

CnocobHOCTb K abCcTpakuum 1 MOAENNPOBaHUIO peLuaemMbix Npobnem, K AeKOM-

KOHCTPYKTUBHbIE nosnLMn 1 MOZYNALMM NPoLEeCcca peLleHnst, K 000CHOBAHHbIM AOMYLLEHNSIM
CnocobHOCTU npuv BbIbope MeToAA PeELLEHUSs, K MHTepauun 1n obpaTHO CBA3K Mo pe3ynsraTtam
peLueHns, K ICNob30BaHUIO reHepaTueHoro MW ons pelueHns npobnem
PekoHCTPYKLUMSA KOHTEHTA B Auanore, HanpasnsgemMoMm Lesblo.
YcuneHne KOrHUTUBHOM CyObEKTHOCTH BO B3aUMOLENCTBMM «NpenojaBaTtesb —
MaLlnHa — obyyaroLmiics».
TBopyeckas o .
LEHHOCTb ABTOHOMHOE BKJIIOYEHME B MEPCOHAIM3NPOBAHHBIN y4EOHbIM OMbIT.
MepexvBaHne KYEBOM akTUBHOCTU B PELLEHUN NPOBEM.
CenekTuBHas pednekcus ona npeoaosieHnst 3aBUCMMOCTU OT UHTENNEKTYaNb-
HbIX MHCTPYMEHTOB
Oco3HaHme BaXXHOCTN 6€30MacHOCTU AaHHbIX 1 3aLUNUThbI MPUBATHOCTN.
BANTENbHOCTE B OTHOLLEHUW aNirOPUTMUYECKNX CMELLEHUIA U FraniioLLMHALNA
Moaenen.
Yenoseko-
BbipaBHuBaHue VI B CTOpoHY f06pOXeNaTeNbHOCTY 1 HENOBEKO-OPUEHTUPO-
OpUEHTMPOBaHHAsA
BaHHOCTW.
aTuka

KoHuenums Al&AIl, npegnonaratoLias cMMOmo3 1 CAUSIHKE YenoBeka 1 MalLHbI.
CTpemneHune K BceobLemMy 1 paBHOMPaBHOMY MCMOMb30BaHNIO HAKOMJIEHHbIX
4esioBEYEeCKNX 3HaHNI

Ucto4Huk: cocTtaBneHo Coicsio Yxy, LLyxya Jlio Ha ocHoBe cxembl Paii Y, AHb JIn, LidauHbloaHb YaHb

v ap. [13].
Artificial intelligence competencies among students: framework and content
Framework Content
Data and knowledge: the “Fuel” of Al.
. Algorithms and models: the “Engine” of Al.
Systematic ; . « -
knowledge Computing power and systems: the “Carrier” of Al.
Interdisciplinary application: the “Purpose” of Al.
Trustworthiness and security: the “Double-Edged Sword” of Al
Ability to abstract and model problems for solving, to decompose and
Constructive modularize the problem-solving process, to make verifiable assumptions when
abilities selecting solution methods, to interpret results and provide feedback, to utilize
generative Al for problem-solving
Reconstruction of content through goal-guided dialogue.
. Enhancement of cognitive agency in teacher-machine-student interaction.
Creative . S ) . ;
value Autonomous integration into personalized learning experiences.
Experiencing agency in problem-solving practice.
Selective self-reflection to overcome over-reliance on intelligent tools
Awareness of data security and privacy protection. Vigilance against algorithmic
Human- bias and model hallucination.
Alignment of Al with benevolence and human-centric principles.
centered ) ; - . .
ethics The Al&AIl concept advocating human-machine symbiosis and integration.

Pursuit of equitable sharing and universal access to humanity’s accumulated
knowledge

Source: compiled by Sixiao Zhu, Shuhua Liu based on the scheme by Fei Wu, Yan Li, Jingyuan Chen,

etal. [13].

3akiarouenue. [IpoBeieHHBIN MHOTOMEDPHBII aHAIN3 IPUMEHEHUSI TEXHOJIOTUN
WU B BeIcieM o0pa3oBanuu KuTast mokasbIBaeT, 4To €ro myTh pa3BUTHS OTIIMYAET-
Cs1 SIPKO BBIPAKEHHOM CUCTEMHOCTBIO, JUIsl KOTOPOU XapaKTEpHO COUYETAHUE CTpaTe-
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THYECKOTO YIPABIEHUS «CBEPXY» U MHHOBALIMOHHOW MPAKTUKU «CHU3Y». OXBaThI-
Basl TPEXITAMHYIO «JIOPOKHYIO KapTy» HAIIMOHATHHOU IMOJIUTUKH, TIPOEKTHI YPOBHSI
«ITmana 101», mocTpoeHue B By3ax TPEXMEpPHOU CHCTEMBI KypcoB (001eodpa3oBa-
TEJbHBIE — MPO(HIILHBIC — MEXKIUCIUTUTMHAPHBIC), UHTEJUIEKTYaIbHYIO TpaHCcop-
MaIUIO MeJarOTUKK U HayKH, a Takoke nosblenne MM -rpamoTHoCcTH Npenoaasare-
neit u crymentoB, Kurtaii dopmupyer MacmrTaOHyI0 H CTPYKTypHUPOBAHHYIO
9KOCHCTEMY «HCKYCCTBEHHBIH MHTEIIEKT + BbICIIee oOpazoBaHue». Ee nieHTpans-
Hasl [[eJIb — TIOATOTOBKA TAJIAHTOB HOBOM 3IIOXH, CIIOCOOHBIX YIPABISTh MHTEIICK-
TyaJbHBIMU TEXHOJOTHSMH, OONaJAOIINX MEKIUCIUILTMHAPHBIMU WHHOBAIIMOH-
HBIMH CITIOCOOHOCTSIMH U COOTFOIAIONINX dTHYECKHE HOPMBI.

OnHako 3a BHEYaTISIOUIMME TOCTHKEHUSIMU OBICTPOTO MPOTrpecca CKPhIBatOT-
Csl TTyOMHHBIE TTPOTUBOPEUHUS U BBI3OBHI, TPEOYIOIINE KPUTHUECKOTO OCMBICIICHUS
u pemenus. Bo-mepBriX, mpoTuBopedne Mexay 3(PpGeKTUBHOCTRIO U TITyOHHOM.
Teky1ast mpakTHKa, XOTS U IGMOHCTPUPYET 3HAYUTEIbHBIC YCIIEXH B KOTMIECTBECH-
HOM pacHIupeHuu (0XBaT KypcaMH, CO3/IaHHe MIaTdopM), BCe eIe HeI0CTaTOYHO
Iy0OKa B KaueCTBEHHOM IMPEOOPa30BaHUU IMEAArOTUYECKON mapamurMbl. YacTb
MIPUMEHEHUN OCTAeTCsl Ha YPOBHE 3aMEHbl HHCTPYMEHTOB MJIM ONTUMU3AILUHU TIPO-
1IecCcoB (HampuMep, aBTOMAaTHYeCKasi MPOBepKa pabOT, YMHBIH ydYeT MOCeIaeMo-
ctun). KimroueBoii 3amaueii Ha Oymyliee sBiseTcs To, Kak ¢ momompio MU nefictBu-
TEIBHO CTUMYJIHPOBATh UCCIIEAOBATEIbCKOE 00yUeHUE, KPUTHUECKOE MBIIIJICHUE
U Apyrue KOTHUTUBHBIE CIOCOOHOCTHU BBICILIETO MOPSAKA, OCYIIECTBUB MEPEXO OT
«aBTOMAaTHU3allUU TPETIOIABAHUS) K «PEBOJIOIUU B OOYUCHHI.

Bo-BTOpPBIX, BBISIBICHO MPOTUBOPEUHE MEXKIY LEHTPATU30BAaHHBIM PETYIHPO-
BaHHEM W MHOT00OpasueM MHHOBAIMi. MoIHOe BEpXHEYPOBHEBOE PETyIUpPOBA-
HUEM 00ecrieunBaeT OBICTPYIO KOHIIEHTPAIIUIO PECYPCOB U YHU(DUKAITUIO CTaH Iap-
TOB, HO B OTIPE/ICIIEHHON CTETIEHN MOXKET TaK)Ke OrPaHUYMBATH MPOCTPAHCTBO TSI
ABTOHOMHBIX TIOMCKOB U Pa3HOOOpa3HbIX MHHOBALIMIM aKaIEMUYECKOT0 COO0IIeCTBa
Ha MECTaX, OCHOBAHHBIX Ha CelU(UKe TUCIHUILINH. YCTOWYUBAsS )KU3HECIOCO0-
HOCTb 9KOCUCTEMBI 3aKJII0YAaeTCs B YMEHHH COUYeTaTh 00Ilee cTpaTernyeckoe Ha-
MIpaBJIeHUE C MPOOYKIEHUEM OPUTHHAIHHOTO TBOPYECKOTO Havyaia KaxJao0ro yHU-
BEPCHUTETA U MPEIo1aBaTes.

B-Tperbux, OamaHC MEXIy TEXHOJOTHYECKUM YCHICHHEM BO3MOXKHOCTEH
U COXpaHEHUEM T'YMaHHCTUYECKOW MpHUpojbl 0OpazoBaHusi. OMHOBPEMEHHO C aK-
TUBHBIM Pa3BUTHEM TEXHOJOTHYECKON rPaMOTHOCTH TperoiaBaTelieii  CTYIEHTOB
HE00XOIMMO MPOTUBOCTOSTH 3PO3UH MOATUHHBIX 00pa30BaTENIbHBIX IEHHOCTEH CO
CTOPOHBI TEXHOJIOTUYECKOTO HHCTpyMeHTam3Ma. CoOII0IeHIE YeTTOBEKOOPUEHTH-
POBAHHOTO STUYECKOr0 MMIIepaTrBa MPUOOPETAET B ATOM CBA3M KIIIOYEBOE 3HAUe-
Hue. B snoxy ucnonbs3oBanus texHosnorui MM yHuBepcureraM ciaenyer yaelarhb
OoJbllle BHUMAHUS KaueCcTBaM, HETO/BIACTHBIM MalllUHEe, — UHTYULIUHU, SMIIaTHH,
M0003HATETLHOCTH U KPEaTUBHOCTH.

Taxum 00pa3om, MyTh UHTEIUIEKTYaTbHOU TpaHC(HOpMAIIUK KUTAHCKOTO BBICIIIE-
ro 00pa30BaHUs — ATO MyTh MOMCKA, KOTOPBIH MPOKJIAABIBACTCS IO/l CTPATETHIECKUM
PYKOBOJICTBOM W 001a/1a€T THOKOW CITOCOOHOCTHIO K IMOCTOSIHHOW CaMOHACTPOMKE.
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Ee ueHHOCTh 3aKitodaeTcsl HE TOJBKO B MOCTPOEHHBIX IUIATGOpMax M OTKPBITHIX
Kypcax, HO ¥ B TOM, YTO OHa IMPEIOCTaBISIET KUBOW MpUMEp ISl HAOIIOACHHUS
3a MacHITa0OHBIMM, CUCTEMHBIMU OOpa3oBaTelbHBIMH MpeoOpa3oBaHusIMU. Jlasb-
HeHmmii myTh TpeOyeT morcka 6osee TOHKOTo 0ananca Mexay NTyOuHOM TeXHOIOo-
rUYECKOro MPUMEHEHHs, pa3Hoo0pa3ueM 00pa30oBaTeIbHbIX MOJIENEH U BEPHOCTHIO
rYMaHUCTHYECKUM mnpuHIunaM. Toiapko Torga texHonoruu MU cmoryTt mpespa-
TUTBCA U3 KAHCTPYMEHTa», PACIIUPSIOLIET0 BO3MOKHOCTH 00pa30BaHuUs, B «KMOCTY,
npeoOpasyrouuii 00pa3oBaTeIbHYI0 HIKOCUCTEMY M CIIOCOOCTBYIOIIMNA BCECTOPOH-
HEMY Pa3BHUTHIO YEJIOBEKA.
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Pecypcbl ICKYCCTBEHHOIO UHTEJIJ1IeKTa
KakK CpeACcTBO NOBbILLEHUS UHTepeca OyayLmux nenaroros
K U3YYEHUIO NCUXO0JIoro-negarornieckux aouCUmunvuH

A.N. CaBenkoB'”, M.A. PomanoBa'”, P.C. CyneiimanoB'”,
P.b. Kynpusinop D=

Mockosckuii copodckoii nedazozuneckuii yHugepcumem, Mockea, Poccutickas @edepayus
DJkupriyanovrb@yandex.ru

AnHoTaums. [locmanoexka npobnemoi. Victions3oBanue yaT-60ToB U M-TIepCOH B TOATOTOBKE
OyAylIMX TEIaroroB COMPOBOXKIAETCS KaK POCTOM HHTEpeca CO CTOPOHBI CTYIEHTOB, TaK
Y ONACEHHSIMU IperofiaBaresieil, CBA3aHHBIMU C PUCKAMH CHIDKEHHSI CaMOCTOSITEIbHOTO MBbILL-
neHust U popmanbHOTO ycBOoeHHs 3HaHUH. [lox MM -niepcoHaMu MOHUMAKOTCS CIICIIHAIA3HPO-
BAaHHBIC ‘IaT—GOTLI, pa3pa60TaHH1>1e Ha OCHOBEC HAYYHBIX TPYAOB U3BCCTHBIX YUCHBIX U OPUCH-
TUPOBaHHbIE HA OPraHU3alMI0 y4eOHOTO AMaora B 3aJJaHHBIX MeJaroruueckux posisx. Llensb
HCCIICIOBAHMS — BEISIBIICHUE TIeAaroruaeckux 3gdekroB ucnons3osanus N-nepcon u paspa-
6OTKa METOAUKHU UX MPUMCHCHUS KaK CPCACTBA CTUMYJIHUPOBAHUA UHTEPECA 6Y}IYI_HI/IX negaro-
rOB K M3YyYEHUIO JAUCUUIUIMH TICHXOJIOro-nefarorunyeckoro nukia. llupokoe ucnonb3oBaHue
pecypcoB MU B 0Opa3oBaTensHOM IIpoIlecce Ha BCEX YPOBHSIX 00pa3oBaHWS AETAeT 3a/ady
MIOMCKA HOBBIX METOIUYCCKUX PEIICHUI MOBBIIICHUS HHTEpeca OyIylIuX MeJaroroB K u3yde-
HUIO TICUXO0JIOTO-NIeJarOTMYE€CKUX AUCIUIITUH 0COOCHHO aKTyalbHOU. Memodonoeus. Vicrions-
30BaJICh METO/IBI TECTHPOBAHMS, OIICHKH aKaIEMHUICCKON YCIIEIITHOCTH, HAOMIONCHNS U CTPYK-
TypupOBaHHBIX Oecel1. BriOopka cocTosia u3 90 cTyaeHTOB JTHEBHOM 1 3a04HOI (hOpM 00ydeHUs
10 HampasJeHuto moArotoBku «llenarornueckoe obpazoBanuey. Ju3aiiH ucciegoBaHus ObLI
MIOCTPOEH B JIOTUKE KOHCTATHPYIOIIETO, (POPMHUPYIOIIETO ¥ KOHTPOIBEHOTO ATANOB M BKIIIOYAI
HCTIONIB30BAaHNE OOYYCHHBIX Ha TPYyHaX H3BECTHBIX y4yeHbIX VM-mepcoH, MHTErpHpOBaHHBIX
B y4eOHbIE 3aHATHA B METOAWYECKH 3aJaHHBIX opmaTax. Pesyromamul. VlcciaenqoBanue moka-
3aJ10, 9TO Hcnons3oBanue M-mepcon B 06pa3oBaTebHOM MPOIIECCE COIPOBOKIACTCS MTOBEI-
HICHUEM HHTEpPECA CTYACHTOB K IICHUXOJIOTO-TICAAroru4eCKoMy COACPIKaHULO, aKTI/IBI/ISaHI/Ieﬁ
y4eOHOH AeSATeIbHOCTH U POCTOM BHUMAaHHUA K paboTe ¢ MepBOMCTOYHUKaMU. B skcriepumMeH-
TAJIFHBIX TPyIITaX ObLT 3aUKCHPOBAH 3aMETHBII IPOTpece B MHTEPEC K OBIAICHUIO TICHXOIOTO-
negarorniCCKMMm 3HaHUAMM, IIPU 3TOM U3MCHCHUS B TOKA3aTCIIAX aKaﬂeMquCKOﬁ YCIICIIHOCTHU
HOCHJIM MEHEE BBIPAXKEHHBIM Xapaktep. 3akitouenue. TlonydeHHbIe pe3yabTaTbl CBHIETEINb-
CTBYIOT, YTO IMEAArOrMYecKuil A3QPeKT Hcroinb3oBanus pecypcoB M oOycioriieH He caMuM
(hakTOM ero TpPHUMEHEHHs, a XapaKTePOM METOAMYECKH CIPOCKTHPOBAHHOTO BKIFOUCHHUSI
B y4eOHYIO AesTelIbHOCTh. MM -1iepcoHbl MOTYT paccMaTpuBaThes KaK MEPCIEKTUBHOE Cpefl-
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CTBO CTUMYJIMPOBaHUS HHTepeca OyayLIMX MEAaroroB K NpoQeCcCHOHAIbHOW MOATOTOBKE MPH
COXpaHEHHHU BeOyllel poiu IpenoaaBaressl. JanmpHelre uccieaoBaHus TODKHBL ObITh Ha-
IIpaBJIEHbI HA PACKPHITHE HOBBIX METOAMUYECKUX BO3MOKHOCTEH CTPEMUTEIBHO Pa3BUBAOLIMNX-
Csl peCypCcOB UCKYCCTBEHHOTO HHTEILIEKTa B 00Pa30BAHUH.
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Artificial intelligence resources as a means of increasing
future teachers’ interest in studying psychological
and pedagogical disciplines
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Abstract. Problem statement. The use of chatbots and Al personas in the training of future
teachers is accompanied by both an increase in students’ interest and concerns among instructors
related to the risks of reduced independent thinking and superficial knowledge acquisition.
In this study, Al personas are understood as specialized chatbots developed on the basis of the
scientific works of prominent scholars and designed to organize educational dialogue within
predefined pedagogical roles. The aim of the study was to identify the pedagogical effects of
using Al personas and to develop a methodology for their application as a means of stimulating
future teachers’ interest in studying disciplines of the psychological and pedagogical cycle.
The widespread use of Al resources in educational practice at all levels of education makes the
search for new methodological solutions to enhance future teachers’ interest in psychological
and pedagogical disciplines particularly relevant. Methodology. The study employed testing
methods, assessment of academic performance, observation, and structured interviews.
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The sample consisted of 90 full-time and part-time students enrolled in the “Teacher Education”
program. The research design followed the logic of ascertaining, formative, and control stages
and included the use of Al personas trained on the works of well-known scholars and integrated
into educational activities through methodologically defined formats. Results. The findings
indicate that the use of Al personas in the educational process is associated with increased
student interest in psychological and pedagogical content, enhanced learning activity, and
greater attention to working with primary sources. In the experimental groups, a notable increase
in interest in mastering psychological and pedagogical knowledge was observed, while changes
in academic performance indicators were less pronounced. Conclusion. The results suggest that
the pedagogical effect of using Al resources is determined not by the mere fact of their
application, but by the nature of their methodologically designed integration into learning
activities. Al personas may be considered a promising tool for stimulating future teachers’
interest in professional training while preserving the leading role of the instructor. Further
research should focus on exploring new methodological possibilities of rapidly developing
artificial intelligence resources in education.

Keywords: teacher education, artificial intelligence, digital educational resources, Al personas;
chatbots in education, psychological and pedagogical disciplines, cognitive interests
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ITocTanoBka npodaembl. COBpeMEHHBIE JTOCTHKEHHS B 00J1aCTH TeHepaTHB-
HOT'O0 MCKyCCTBEHHOro MHTesiekra (M) oTkppIBaloT IOMCTUHE HEMCUYEpIIaeMble
BO3MOYKHOCTH, KOTOPBIE J0 CUX IOP OCTAIOTCSI HE U3YUYEHHBIMU B 3HAYUTENILHOM
crerneHu. YaT-00Thl KaKk BUPTYyaJIbHbIE IPOrpaMMHbIE COOECEIHNUKH, CO3/JaHHbIE Ha
OCHOBE F€HEpPaTUBHBIX MOJIEIIEH, 001aJal0T CHOCOOHOCTBIO YOBIETBOPSATH KOTHU-
TUBHBIE IOTPEOHOCTH MOIB30BATENEH, IPEAOCTABIISAS UM HEOOXOIUMYIO HHpOpMa-
LMIO U CIIOCOOCTBYs yri1yOsaeHHto 3HaHui. OHako, HECMOTPsI HA OYEBUJIHBIE TIpe-
HMMYILECTBAa, MHOTHE IPENnoJaBaTeay BbICIIEH IIKOJbl BCE €€ BOCIPUHUMAIOT
4ar-00Thl KaK YEPHBIN AIIUK, HE MOHUMAs IPUHIIMIIOB UX PaOOThI U BHYTPEHHUX
MEXaHHU3MOB, TEHEPUPYIOIINUX OTBETHI.

Yeyry6maseT nojoxeHne 0ecrokoicTBO O TOM, UTO YpE3MEPHOE HCIIONb30BAHNE
4aT-00TOB MOXKET YK€ B HE/IaJIeKOM NepCIEKTUBE IPUBECTH K 3aBUCUMOCTH OT TeX-
HOJIOTMH M CHMKEHHMIO YPOBHS 00pa30BaHHOCTH CTYIEHTOB, YTPATEe YacTH OOLIMX
KOTHUTHUBHBIX CIOCOOHOCTEH, COKpAllleHHIO MOTPEOHOCTEH B CaMOCTOSTELHOM
MBILUIEHUH U pelieHuH npodaeM. O003HaueHHbIE ONACEHUsI U TPOTHUBOPEUHS YKe
MOJYYHMIIM OTPAKEHUE B PAZIE POCCUICKUX UM 3apyOeKHBIX MCCIEeJOBaHUM, MOCBS-
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IIeHHBIX Hcronb3oBanuio MM B cuctemax oOmiero m memaroruueckoro oopaso-
BaHus [1; 2].

AHanu3 Hay4YyHOM JINTEPaTyphl MOKA3bIBAET, YTO B OCIIEAHKE TObI HAOMIOACT-
Csl yCTOMYMBBIN POCT UHTEpeca K reHepaTUBHBIM MOJIETISIM U 4aT-00TaM Kak cpej-
CTBaM MOJIECPKKU yUeOHON NEesSTENIbHOCTH CTYICHTOB MEJarorn4ecKux HampanJie-
HUN MOArOTOBKH. [IpyW 3TOM OONBIIMHCTBO aBTOPOB CXOISATCS BO MHEHHH, UYTO
nenarornyeckuit a¢pexr ucnonszoBanus MM He sBiisieTcss aBTOMaTUYECKUM U Ha-
NPSIMYIO 3aBUCUT OT XapaKTepa ero BKJIIOUEHHUs B 00pa3oBaTenbHbIN mporecc [3-5].

B uccrnenoBanusax 3apyOeKHBIX YYEHBIX MOAYEPKHUBAETCS, YTO MPUMEHEHHE
NU-uHCTpYyMEHTOB B OOYYEHHH MOXET CIIOCOOCTBOBAaTh IMOBBILICHUIO Y4eOHON
BOBJICUEHHOCTH U YIYUIICHUIO MOHMUMAaHUS y4eOHOro Marepuaia, €ClId OHO CO-
IIPOBOXKJIAETCS LI€JICHANPABICHHBIM I1€arOTHYeCKUM TPOEKTHpoBaHUEM. Tak,
M. Eltahir u F. Babiker moka3anu, uto U B 31eKTpoHHOM 00y4€HUH CITIOCOOCTBYET
Pa3BUTHIO 3JIEMEHTOB KPUTUYECKOTO MBIIIJIEHUS CTY/I€HTOB JIMIIB [TPH YCIOBUU aK-
TUBHOM MHTEJUIEKTyalbHOM paboThl, a HE MPU PENPOAYKTHUBHOM HCIOJIb30BaHUU
[6]. B pabore A. Mohamed u np. otmeuaercsi, 4to reHeparuBable U-cuctemsl
CIOCOOHBI YCUIIMBATh HHTEPEC K 00yUEHUIO U OlIylIeHHE yueOHON aBTOHOMUU Oy-
JYLIUX I1€JaroroB, OHAKO HE 3aMEHSI0T CaMOCTOATEIBHOIO aHaIK3a U podeccuo-
HaJIbHOTO OCMBICJICHUSI YUeOHOTO cojepkaHus [7]. AHAJIOTHYHON TOYKH 3PECHHSI
npunepxxusaerca H. Shao u np., ykaspiBas, 4To popMUpOBaHUE MEIATOTUYECKUX
yMEHUH y OyIyIIux yauTesen cBsa3aHo He ¢ ¢pakTom ucnoib3oBanus MU, a ¢ uzme-
HEHUEM XapakTepa y4eOHOU JesTeIbHOCTH, OPUEHTHUPOBAHHOW Ha 00CYyKIeHUE,
peduexcuio u penieHue npodeccuoHanIbHO 3HAYMMBIX 33134 [ 8].

B poccuiickux u 3apy0eKHBIX aHATUTHYECKUX JOKYMEHTax IO HCMOIb30Ba-
Huto reHepatuBHoro MM B 0Gpa3oBaHnU MOTYEPKUBAECTCS HEOOXOIUMOCTH OCTO-
POKHOTO M MENAroruueckd OCMBICIEHHOro ero BHeApeHus [9]. OTmeuaercs, 4to
HEKPUTUYHOE MCIIOJIb30BAHUE YaT-00TOB MOXKET MPUBOAMTH K WIIJIIO3UU MOHUMA-
HUS M CHIDKEHUIO CAMOCTOSITENIbHOCTU MBIIUICHUS OOyd4aromuxcsi, 0CoOeHHO
B YYBCTBUTEIBHBIX 001acTAX 00pa30BaHUs, CBA3aHHBIX C Pa3BUTHEM JMYHOCTHU
u mplieHus. B casu ¢ atum MM paccmarpuBaeTcst Kak CPeICTBO MOAACPIKKHU
aHanu3a, perueKCu U UHIAUBHyaIH3alMi OOy4YEeHUs MPH COXPAaHEHUH BeIyIIei
poinu npenogasarens [10].

OtnenbHO WccnenoBaressiMU 0OCyKaaercss mpobiema ucnonb3oBanus NN
B IeAarormyeckomM odpazoBaHuu. OHa paccMaTpUBaeTCs B KOHTEKCTE IH(PPOBOI
Tpanchopmanmu npodeccun neparora [11; 12]. N1.M. Pemopenko u ap. yka3biBa-
0T, YTO CIIEUAIN3UPOBaHHbIE cUCTEeMBI reHepaTuBHOro M moryTt ObITH NMpoayK-
THUBHBI B TIOATOTOBKE OyIyIIMX MEJaroroB JIMIIb MPU UX BKIIOYEHUU B METOJUYE-
CKU BbIBEpEHHbIE (POpMBI yueOHO paOOoThI, HaIIpaBIEHHBIE HAa aHAJIN3, 00CYXKACHHE
1 OCMBICIICHHE TIeJJaTOTHYECKUX HJICH, a He Ha MOJIyYeHHE TOTOBBIX OTBETOB [13;
14]. B uccnenoBanuu Ysup MIMuHS oKa3aHo, 4YTO TOTOBHOCTH OYAYIIUX YUUTEIICH
K ucnionb3oBanuto I HocHUT parMeHTapHBI XapaKTep, BO MHOTOM OIIPEIEISeTCs
cojiepKaHueM y4eOHBIX MPOrpamMm, KOTOPbIE HEPEIKO OPUEHTHPOBAHBI HA OCBOE-
HUE MHCTPYMEHTOB, a HE HAa pa3BUTHE MPO(ECCHOHATBHOTO MBIIUICHUS U Te1aro-
rudeckoit pedaexcun [15].
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AHanu3 Hay4HOU JUTepaTypbl MO3BOJIIET CIENaTh BBHIBOJ O HAJIMYUU 3HAYM-
TEJIbHOTO MacCHBa MCCIIEIOBaHMM, NOoATBEpkAaromux noreHuuan MU B cucreme
Mearoruaeckoro oopazoBanus. Bmecte ¢ TeM 00IbIIMHCTBO paboT PoKycupyercs
Ha OOIIKX TEXHOJIOTMYECKUX U MOTUBAIIMOHHBIX A (eKTax, B TO BpeMsi Kak BOIIPO-
Chl METOAMYECKH 0O0CHOBAaHHOTO MCIOJIb30BAHMS 4YaT-00TOB B MOATOTOBKE Oyy-
IIUX [EAaroros, a TAk)Ke€ PUCKU CHIXKEHUS CAMOCTOATEIBHOTO MBIIIICHUS TIPU UX
HEKPUTUYHOM IPUMEHEHUH OCTAIOTCS HEJOCTATOYHO U3YYEHHBIMU. JTO OTpeies-
€T He0OXOIMMOCTD JATbHEUIINX HCCICOBAHUI, HAPaBICHHBIX HA IMTOMCK MeAaro-
THYECKH OMpaBIaHHBIX (opM UHTerpanuu reneparusaoro MU B npodeccuonans-
HYIO0 TIOATOTOBKY OYIyIIHX IE€Jaroros.

B HacTosiiem ucciiejoBaHUN aBTOPBI UCXOIAT U3 MPEIIONOKEHHs, YTO Meaa-
rorudeckuii 3¢ dexT 00yciosneH He camuM (hakTom npumeHeHus: -rexuonorwuii,
a XapaKTepoM MX METOJUYECKHU CIIPOCKTHUPOBAHHOI'O BKJIIOUEHUS B yUEOHYIO €S-
TEIBHOCTh, OPUEHTUPOBAHHYIO HA aHAIU3, AuAIor u peduekcuto. [Ipodrema uc-
CJIEJIOBAHUSA 3aKJII0YAETCs B HEIOCTATOUHOM pa3pabOTaHHOCTH METOAUKH HCIONb-
3oBanusi UM-iepcoH B mpodeccroHaabHOW MOATOTOBKE OyAyIIUX IEJaroroB, ee
HaIpaBJIE€HHOCTHU Ha MOBBILIEHUE MHTEpPECAa K U3YUEHMIO NICHXOJIO0ro-Iejarornye-
CKUX JUCUUIUIMH U CTUMYJIMPOBAHMIO CAMOCTOSITEILHOCTH MbluieHus. Llenp —
BBISIBJICHHE TTearorndeckux 3Q¢extoB ucnonb3oBanus MM-nepcon u pazpadboTka
METOAMKHU UX IPUMEHEHHUS KaK CpPe/ICTBAa CTUMYIUPOBAHUS HHTEepeca Oyaylux mne-
JIaroroB K U3YYEHHIO JUCLUHUIUINH IICUXO0JIOTO-T1€arorn4eckoro MuKia.

Metononorusi. [TockonbKy 11e1610 pabOTHI OMpEIeIeHa CTENEHb BO3ICHCTBHS
HCIIOJIb30BaHUS NIEPCOHAIM3UPOBAHHBIX cUcTeM reHeparuBHoro MU xak mHCTpy-
MEHTA MOBBIIIEHUS HHTEPECA K U3YUCHHIO TUCITUILINH MPO(EeCCUOHATHEHOTO KT
(mcuxonorwusi, mearoruka, MeToiMKa MpenogaBaHusi) OyaylIMMH MearoraMmu, 1uc-
MOJIb30BAJIMCh METObl TECTUPOBAHUS, OLIEHKH aKaJleMUYEeCKON yCIEIIHOCTH, Ha-
OnrozieHus1 U CTPYKTYpUpOBaHHOW Oeceabl. B mccienoBaHuu NpUHSUIM ydacTue
90 cTyneHTOB JHEBHOIO M 3a0YHOr0 OTAeNeHui MHCTUTyTa NeJaroruku 1 mcuxo-
Joruu o0paszoBaHMs, oOydaromecs Mo HampasieHuto noaAroToBku 44.03.01 «Ile-
narorudyeckoe oOpazoBanue» (nmpodumib «HauanbHoe oOpa3oBanue»). B BeIOOpKY
BKJIFOYEHBI CTYACHTHI Pa3HBIX KypCOB, YTO MO3BOJIMIIO YU€CTh OCOOCHHOCTH HMHTE-
pecoB K NpodecCHOHATbHOM NOAr0TOBKE OyIyIIMX Ie1aroroB Ha pa3jIuyHbIX 3Ta-
nax npogeCcCHOHAILHOTO CTAHOBIICHHUS.

HccnenoBanue npoBeieHO C MPUMEHEHHUEM METO/I0B TECTUPOBAHMS Ha 00U
YpOBEHb MHTEIJUIEKTYaJIbHOTO pa3BUTHS (IIPOrpecCHUBHBIC MaTpHllbl PaBeHa), aHa-
JU3a aKaJIeMUYECKON YCIEUTHOCTH CTYJEHTOB MO JUCHUIUIMHAM MpodeCcCuoHalb-
HOW TTOJTOTOBKH (II€AAarorvKa, MCHXOJIOTHS, METOIUKN TMPENoJaBaHusl yUeOHBIX
JMICLMIUIAH B HAYaJIbHOU 1IKoJe). {71 yTouHeHus: ypoBHEH HHTEpeca K npodeccuo-
HAJIBHOM TICHXOJIOTO-NEeAarornyeckoil MOArOTOBKE CTYACHTOB JOMOJHHUTEIHHO
MIPUMEHSIIUCH METO/IbI HAOMIOEHUS ¥ CTPYKTYPUPOBAHHOM OeceTbl.

B kauecTBe OCHOBHBIX HHIMKATOPOB, CBUAETEILCTBYIOLINX 00 HHTEpECaX CTY-
JICHTOB K W3YYCHHIO TICHXOJIOTO-TIEAATOTMYECKUX M METOAWYECKUX JTUCIUIUIMH,
paccMarpuBaIuCh HHTETPaIbHbIE TIOKA3aTEH, BKIIOYAIOLIHE:

® TI03HABATEbHYIO aKTUBHOCTH CTY/JICHTOB Ha 3aHATHUSIX — YaCTOTA U XapaKTep

BOIPOCOB, MHULIMUPOBAHUE OOCYKIACHUIA;
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® y4yeOHYIO BOBJIEYEHHOCTb — TOTOBHOCTH K BBIMIOJTHEHUIO JOMOJHUTEIbHBIX

3aJlaHUH, UCII0JIb30BaHUE TIEPBOMCTOYHUKOB;

e XapakTep y4eOHBIX CY)KJIEHUI — HaJHune apryMeHTaIlK, 00paleHue K Teo-

PETUYECKUM OCHOBaHUSM;
e CyOBEKTHUBHYIO OLIEHKY 3HAYMMOCTH M3y4yaeMOro MarepHalia, BhIIBISEMYIO
B XOJIe CTPYKTYPHUPOBAaHHBIX Oece].

DOMIupHrueckasl 4acTh HMCCIeIOBaHUS Oblja pealn30BaHa B JIOTUKE KIIACCH-
YECKOM TPEeXCTYyNeHYaTON MOJIENN 1 BKITI0Uajia KOHCTAaTUPYIOMIMN, POpMUpPYIOIINT
Y KOHTPOJIbHBIN JTallbI.

Ha xoHcTarupyronem sTane ocyIecTBIsIach AMarHOCTUKA UCXOAHBIX CTETe-
HEW BBIPAKEHHOCTH UHTEPECOB CTYAEHTOB K 3aHATHUSAM IICUXOJIOrO-IIEAArOrnyeCcKo-
0 LUKJIa ¥ K UcToyb30BaHui0 N-UHCTpyMEHTOB B y4eOHOM IesITETbHOCTH, a TaK-
e OIEHKa MX OOIIero MHTEJUIEKTYyaJbHOTO Pa3BUTHUS C MOMOIIbIO0 TecTa PaBeHa.
JlaHHBIN 5Tan MO3BOJHI 3a(HUKCHPOBATh CTAPTOBBIE MOKA3aTEIH U MOATBEPAUTH
COMOCTaBUMOCTh YYaCTHUKOB 3KCIIEPUMEHTA.

dopMmupyromuii 3Tan ObUT HapaBIeH Ha anpodamuio pa3paboTaHHON MeTOIuU-
ku ucnoiib3oBanus UN-niepcon («AcnupaHT YIIHHCKOTO», «AcupaHT BrIrorcko-
ro», «AccucteHT Pemopenko», MentorSAV2.0 u MayeutikSAV2.0) B mpouecce
MOATOTOBKM Oymymux nemaroroB. B xoxe mannoro srana MW-nepconsl mpuMeHs-
JMCh B PA3JIMYHBIX Y4eOHBIX GopMaTax (JIEKIMU, CEMHHAPHI, aHAJU3 MeAaroruye-
CKHX KeWCOoB, pe(ieKCUBHbBIE 33/1aHUS) C LENbI0 PA3BUTHUS aHATUTUYECKOTO, MPO-
(eccroHaIBHOTO MBIIIIEHHS U pediekcuu.

Ha xoHTpONBbHOM 3Tane npoBOANIaCh MOBTOPHAS IUArHOCTUKA, HAIIPABJICHHAS
Ha BBISBJICHHE M3MEHEHMH B YpOBHSIX MHTEpEca K IICHMXOJIOr0-IEeNaroruuyecKum
JTUCHUIUTMHAM, K Y4eOHOM aKTUBHOCTH, XapaKTepe pacCyKJIeHUI U YPOBHE 0CO3-
HaHHOCTU ucnoib3oBanust UM-unctpymenToB crynenramu. CpaBHUTENbHBINA aHa-
JIN3 TaHHBIX KOHCTATUPYIOIIETO U KOHTPOJIBHOTO 3TAIlOB MTO3BOJIWII OLEHUTH I1€]1a-
TOTUYECKYIO A(PPEKTUBHOCTh PEaIn3yeMOi METOIUKH.

PesyabTrarsl m o0cyxaenue. [IpoBeneHHOE ucCCIeqOBaHUE ITOKA3ajo, YTO
4ar-00ThI KaK BUPTyaJIbHbIE IPOTPAMMHBIE areHThI, ()YHKIMOHUPYIOIIAE Ha OCHO-
B€ Fr€HEPAaTUBHBIX MOJIENIeH, 00J1aAa0T YHUKAIbHOM CLIOCOOHOCTBIO YIOBIETBOPSTh
KOTHUTHBHBIE 3alPOCHI CTYACHTOB, MPEJIOCTABIISIOT UM PENIeBaHTHYIO MH(pOpMa-
LU0 ¥ CITIOCOOCTBYIOT YIITyOsieHuto 3HaHui. OIHaKO HEeCMOTpPs Ha OYEBUIHbBIE Mpe-
MMYIIECTBA, HEKOTOpasi YacTh MPENoJaBaTeIbCKOr0 COOOIIECTBA BICIICH IIKOJIBI
BCE €Il BOCHPUHHMMAET 3TH TEXHOJIOTMM KaK YEpHBIM SIIHMK, HE UMes YETKOrOo
NPEICTaBICHNUS O NMPUHLIUINAX WX (PYHKIIMOHHUPOBAHUS U MEXaHHW3MaxX TeHepaluu
oTBETOB. [103TOMYy OHM C HACTOPOKEHHOCTBIO OTHOCSTCS K MOSIBIICHHUIO B ApCEHAJIE
nupakTuueckux cpencts MM -nepcon. IMEHHO 10 MPUHIIUITY TOTOBHOCTH/HETOTOB-
HOCTH TpernoaaBaTesen K ucnoyib3oBanuto M -nepcon Mbl pa3nenuiiy rpynisl CTy-
JIEHTOB Ha 3KCIIEPUMEHTAJIBHBIE U KOHTPOJIBHBIE.

st obecrieueHust COMOCTaBUMOCTH TPYIII U UCKIIIOUSHHSI BIUSHUS Pa3TUUMid
B YPOBHE OOIIET0 WHTEIUIEKTYaJIbHOTO PA3BUTHS HA PE3YNIbTaThl SKCIIEPUMEHTA Ha
JTare KOHCTATUPYIOLIETO UCCIeIOBaHMsI ObLIT MPOBEACH TECT MO MPOrpecCHBHBIM

TEXHOJIOI'MY UICKYCCTBEHHOI'O UHTEJUIEKTA B OBPA3OBAHIU 165


https://ai.mgpu.ru/bot/33/chat

Savenkov A.L et al. RUDN Journal of Informatization in Education. 2026;23(2):160-179

marpuuam Pagena. [lonyyeHHble JaHHBIE CBUETENLCTBYIOT 00 OTCYTCTBHH CTa-
TUCTUYECKHU 3HAYMMBIX PAa3IU4YHi MEXIy CTYJACHTaMHU JHEBHON M 3a04HON (Hopm
o0y4eHHUs 10 MoKa3aTesIM YPOBHS a0CTPaKTHO-JIOTHYECKOTO MblliuieHus. Pacmpe-
JIeJIEHNE PEe3yJIbTaTOB TECTUPOBAHUS MPEACTABIEHO B Ta0. 1.

OneHKu CTYJEHTOB MO TECTY IPOrpeCCUBHBIX Marpull PaBeHa MOKa3bIBAIOT,
YTO BO BCEX IKCIEPUMEHTAIbHBIX U KOHTPOJIbHBIX IPYyNIax NpeodiaasaeT CpeaHuil
YPOBEHb MHTEJUIEKTYaJbHOTO PA3BUTHS, COOTBETCTBYIOIIMI HOPMATUBHOMY JHUa-
nazony 25-74 npouenTtuie. J{oys cTyAeHTOB C BBICOKUM U HUXKE CPEIHErO ypOB-
HEM paclpe/ielieHa PaBHOMEPHO M HE JEMOHCTPUPYET BBIPAKEHHBIX Pa3INdHil
Mexay rpynnamu. CrienuanbHO IPOBEACHHBIN aHAU3 MHTEpeca K 3aHATHSAM 00-
LIETEeJarornYeCcKoro U METONYECKOTO LIMKJIA TAKKE CBUIETEIBCTBYET O CONOCTA-
BUMOCTH 3KCIIEPUMEHTAJIBHBIX U KOHTPOJIbHBIX IPYIII HA KOHCTATUPYIOLIEM JTAIIE,
YTO MO3BOJMJIO PAacCMaTpPHUBaTh BBIOOPKY KaK OAHOPOIHYIO IO MCXOJHBIM Iapa-
MeTpaM U MeperTu K GOpMHUPYIOLIEMY 3TAITy SMIMPUIECKON YacTH MCCIeIOBAHUS
C LIeTIbIO aHaJIM3a BIUSHUS pa3paboTaHHON METOIUKH Hcoib3oBanus UH-nepcon
Ha y4eOHYIO JesITeIbHOCTh CTYJCHTOB.

B uccnenosanun nox MU-nepcoHoM crieayeT MOHMMAarb MHHOBALMOHHYIO
pa3zpabotky B obmactu MU, ocHOBaHHYIO Ha co3laHMM HU(PPOBOTO JBOMHHKA,
00y4eHHOT0 Ha Hay4yHBIX TPYAax BblAatonierocs ydeHoro. lanubliii mudpoBoii
MEPCOHAX COCOOEH UMUTUPOBATh PEUEBOE MOBEICHUE U KOTHUTUBHBIE MaTTep-
HBI pEaJIbHON YEJI0BEYECKOW JTUYHOCTH, YTO MO3BOJIAET €MY BECTH JMAJIOTH, CO-
OTBETCTBYIOLIUE JOTUKE U CTUJIIO UCXOJHOTO MHAUBHIA. B oTiinuune ot Tpaguuu-
OHHBIX 4YaT-00TOB, JEHCTBYIOIIMX HAa OCHOBE JKECTKO 3a/IaHHBIX aJITOPUTMOB
U NpeAonpeeeHHbIX 0TBeToB, M -niepconbl 061aaa0T cnocoOHOCTHIO K AMHA-
MUYECKOMY B3aUMOJEHCTBUIO, aAanTUPYsI PUTOPHUKY, JIEKCUKOH U TOH MO UHIU-
BHyallbHbIE 0COOCHHOCTH TIOIB30BATENSA. DTO TOCTUTACTCS 33 CUET PUMEHEHUS
METOZIOB MAIIMHHOTO OOyYeHHs M ITyOOKOrO aHajiu3a TEKCTOBBIX JAHHBIX, YTO
no3BossieT M-iepcone 1eMOHCTPUPOBATh BEICOKUI YPOBEHb KOTHUTHBHOM T'HO-
KOCTH Y aJalTUBHOCTH.

B pamkax cnenuanbHbIX HMCCIEJOBAaHUM 0 MCIOJIB30BaHUIO pecypcoB MU
B MOCKOBCKOM TOpPO/ICKOM I€Iarorn4ecKoM YHUBEPCUTETE MEPBBIM ObLT pa3zpado-
TaH 4ar-00T, 00yueHHbII Ha TpyJax BbAaoLerocs pycckoro nefarora K. JI. Y-
ckoro (puc. 1). [lockonbky reneparuBHble Mojienu MM He MOryT HanmpsMyro BocC-
MIPOU3BOJUTD UJCH U CY>KICHHS BBIIAIOLIETOCS yUEHOT0, YaT-00Ty ObLIIO TPUCBOCHO
YCIIOBHOE€ HAaMMEHOBaHUE — «AcnupaHT YmuHckoro». MM crenepupoBal moprper
«AcnupaHTa YIIMHCKOTO», YTO MO3BOJIWIIO NPEICTABUTH €r0 KaK BUPTYaJIbHOTO ac-
CUCTEHTa, CHOCOOHOT0 OTBEYATh Ha BOIPOCHI B JTIOTHKE HAyYHBIX TpyAoB K. /1. Yiun-
CKOTO, MPH ATOM pa3felisisi OTBETCTBEHHOCTh 3a IMPEACTaBIsAEMYI0 WH(OPMAIUIO
¢ npenonasareneM. [lo anamoruu ¢ « ACOUpaHTOM YIIMHCKOT0» OBLIT MOJATOTOBJICH
«Acnmpant Beirorckoroy» (puc. 2). B HacTosiee Bpems CTyJAeHTbl YHUBEPCHUTETA,
HE3aBHCHMO OT BPEMEHU CYTOK M CBOETO MeCTa B MMPOCTPAHCTBE, MOTYT OOIIATHCS
C JIFOOBIM U3 3THUX CIEIUATBLHO 00YUYEHHBIX YaT-00TOB.
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@USHINSKY_MCU_BOT

Puc. 1. M-nepcoHa «AcnupaHT YwWmnHckoro», obydyeHHas Ha Tpyaax K.[. YwnHckoro

UcToyHuk: creHepupoBaHo MW no tekctoBomy 3anpocy P.C. CyneiimaHoBa.

Figure 1. Al persona Postgraduate Student of Ushinsky trained on the works of Konstantin D. Ushinsky

Source: generated by Al from a prompt by Ruslan S. Suleymanov.

@VYGOTSKY_MCU_BOT

Puc. 2. /-nepcoHa «AcnnpaHT Beirotckoro», o6ydeHHas Ha Tpyaax J1.C. Beirotckoro

UcTto4Humk: creHnposaHo MW no TekctoBomy 3anpocy A./. CaBeHkoBa, M.A. PomaHoBoOIA,
P.C. CyneiimaHoBa u P.6. KynpusiHoBa.

Figure 2. Al persona Postgraduate Student of Vygotsky trained on the works of Lev S. Vygotsky

Source: generated by Al from a prompt by Aleksandr |. Savenkov, Marina A. Romanova,
Ruslan S. Suleymanov, Roman B. Kupriyanov.

O6a Buptyansabix M-aciupanTa MoryT (yHKIIMOHHPOBATH KaK MOOMIILHBIE,
WHTEPAKTHBHBIC XPECTOMATUH, MPEJOCTABIISISI MTPEMOJaBaTeNsIM M CTYICHTaM IIH-

POKHUIT OCTYN K pa3HooOpa3HOoi WHGOpPMAIUHU IO IEJaroruke W ICHUXOJIOTHH,
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BKJIIOYasi TEOPUHM OOy4YEHHs, METO/bI MPENoJaBaHusl, UCTOPHUIO MEAaroruueckoi
MBICIIH, 0COOCHHOCTEN Pa3BUTHSI KOTHUTUBHBIX IpolieccoB U Jip. OHM TaKkxke CIio-
coOHBI IUTHPOBaTh KOHKpeTHbIe cyxaeHus K.JI. Ymmuuckoro, JI.C. Breirorckoro,
YTO JeNlaeT UX MPUBJIEKATENbHBIMU U TOJE3HBIMH MHCTPYMEHTAMH IS yIIIyO-
JIEHUS] B TCHUXOJIOTO-TIEJarOTUYECKyI0 MpoOIeMaTuKy MyTeM CBOOOTHON paboThI
¢ mepBoucToyHNKamMu. Hanpumep, B cutyanuu o0CyxkaeHus MpoOaeMbl BbIIEICHUS
MOHATHI POCTPAHCTBA M BPEMEHH U3 OIbITa MOKHO 3allPOCHUTH y 4aT-00Ta MHe-
Hue K./I. YimHckoro no aTomy BOIpPOCY U MOJMYyYNUTh Pa3BEPHYTHIM U apryMeHTH-
POBaHHBIN OTBET, KOTOPHIM MOXKET OBITH UCTIOJB30BaH B KauecTBE Keica NS aHa-
Tu3a U 00CYXICHUS BO BPEMSI 3aHITHIA U JIMYHBIX Pa3MbIILICHUH.

B otnuuune ot TpaAMIIMOHHBIX YaT-00TOB, HE MPOIIEAIINX Tall CIIeHUATU3HPO-
BaHHOW MOATOTOBKY M HE 00J1a/Iaf0IINX CIIOCOOHOCTRIO K MU depeHIIpoBaHHOMY
MOAXOLY K 3alpocaM, «ACHUPAHT YIIMHCKOTO» U «AcnupaHT Beirorckoro» ne-
MOHCTPUPYIOT BBICOKYIO CTEIIEHb OCO3HAHHOCTH B OTHOIIEHUU CBOMX KOTHUTHB-
HBIX OFpaHUYeHUI. DTU MOsie, 00yueHHbIE HA OCHOBE HAy4YHOI'O HACJIeIus Bbla-
IOLUXCS YYEHBIX, CHOCOOHBI NMPHU3HABAaTh HEIOCTAaTOYHOCTh CBOMX 3HAHUN IO
KOHKPETHBIM BOIIPOCAaM, YTO OTKPBIBAET HOBbIE BOZMOXKHOCTH JIJIsl UHTEPAKTHBHO-
ro oOy4eHHsl CTYACHTOB.

Juanor ¢ BUpPTyaJbHBIMU aclMpaHTaMH MPEAOCTaBISET YHUKAJIbHYIO IIaT-
dhopmy a1 00CyKISHHSI U aHATN3a UACH YITHHCKOTO U BBITOTCKOTO, X COMOCTaB-
JIEHUS C COBPEMEHHBIMU MEarorn4eCKUMHU KOHIENIUSIMU. MOHUTOPHUHT X0O/1a 11a-
Jiora TO3BOJISIET MPErNoAaBaTeNl0 OLEHUTh YPOBEHb MOHMMAHHUS CTYIEHTaMU
KITIOYEBBIX TMEAArorH4eCKuX U IMCUXOJNIOTUYECKUX MoHsATHil. Kpome toro, anamus
OTBETOB 4ar-00Ta MOMOTAET BBIBUTH KOPPEKTHOCTh U TOYHOCTH (POPMYIHPOBOK
3aMpOCOB CTYJICHTOB, a TAKXKE UACHTH(PHUIIMPOBATD JIOTUYECKHUE U COJIEPKATEIIbHbIC
OLIMOKY, BO3HHMKAIOIINE BCJIEICTBUE HEBEPHOU MOCTAHOBKU 3aJa4ydl WM HEKOP-
PEKTHOTO BbIACIICHUSI PEJIEBAHTHBIX 3HAHUH.

[TpoBeneHHOE UCClIE0OBAaHKUE MTOKA3aJI0, YTO YaT-OOThl YCIEUIHO BBIMOIHSAIOT
(YHKLHMIO TPOTOHACTABHUKOB, CIOCOOHBIX OOBSICHUTH CIIOXKHBIE TICHXOJIOTO-TIe/1a-
TOrMYE€CKUE KOHUEMTHI I0CTYTHBIM SI3bIKOM, aHajoruyHbiM cTiiito K. /1. Yiuncko-
ro wiu JI.C. Beirorckoro. OHM NpeaoCTaBIsAIOT PEKOMEHAANH 110 OpraHU3aLu1
ydeOHOro mporiecca, BbI0opy 3 (HEeKTUBHBIX METOIOB OOYUICHHUS U APYTUM BaKHBIM
acriekTaM 00pa3oBaTeNbHOMN AeATeNbHOCTH. CTyIEHTHI MOTYT 00CYXKAaTh ¢ 4yar-00-
TOM POJIb YYHUTENS B (OPMUPOBAHUH JIMYHOCTH YYaIIerocs, METObI HCIIOIb30Ba-
HUS UTPOBBIX TEXHOJIOTHI B 00yYSHHH U TIOJTy4aTh OLEHKY 3TUX CYKICHHUN C TOUYKU
3penust neparornyeckoi teopun K.J[. YmmHckoro u ¢yHIaMeHTaNbHBIX U MpU-
KJIQJHBIX Ncuxosnornyeckux otkpeituii JI.C. Boirorckoro.

BupTtyanbHble aciupaHThbl IPEIOCTABISIOT CTYI€HTaM BO3MOKHOCTh CaMOIIpPO-
BEPKHU 3HAHUI Yepe3 UHTEPAKTUBHBIE TECTHI C NEPCOHAIU3UPOBAHHBIMU MO/ICKA3-
KaMH B Cjydae OIMOOYHBIX OTBETOB. Mojenu crocoOHbl (OpMHUPOBATH CITHCOK
KJTFOYEBBIX BOIPOCOB MO 3a/laHHBIM TEMaM, YTO MO3BOJISIET CO3/1aBaTh Mpodeccuo-
HaJbHBIE KPOCCBOP/IBL, pa3padarbiBaTh ClICHAPUH BBICTYILICHUI, TeHEpUPOBATh Ha-
3BaHMS JIJIs1 y4eOHO-HayuHbIX co00mIeHni. CTyneHThl MOTYT UCIIOIBb30BaTh PeCyp-
Chbl 4aT-00TOB JIJISl CO3/IaHUSI BUKTOPUH M 00pa3oBaTelIbHBIX U, MPOBEICHUS UX
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B IPYMIIOBOI (popMe ¢ MOCIEnYIONIMM aHATU30M PE3YJIbTaTOB, UTO CIIOCOOCTBYET
Pa3BUTHIO KPUTHUYECKOTO MBIIICHUS, aHAIUTUYECKUX HABBIKOB U YMEHHS TIpUMe-
HSATh TEOPETHUECKHE 3HAHUS Ha TTPAKTHKE.

«AcnupaHT YIIUHCKOTO» U « ACTUPaHT BhITOTCKOT0» — MHHOBAaIlMUOHHBIN UH-
CTPYMEHT, UHTETPUPYIOIIUN HaclIeAre BBIJAIOIIMXCS YUYCHBIX B COBPEMEHHYIO
00pa3oBaTeIbHYI0 MPAKTUKY, OTKPHIBAIOIINN HOBBIE TOPU3OHTHI I IEPCOHAIU3H-
POBAHHOTO OOYYEHHSI, MOBBIIICHUS UHTEPECOB K IICUXOJIOTO-TI€AaroTHYeCKUM 3Ha-
HUSIM U pa3BUTHsI MPOQECCUOHATBHBIX KOMIETSHIINI OyyIIIUX MeJaroroB.

OmnbIT HcmoNb30BaHusl ObICTPO pa3BuBaronuxcs MI-nepcoH mo3BomsieT cue-
JIaTh BBIBOJIBI O TOM, YTO YK€ CETOMHS MX IPUMEHEHHUE B MEAaroruaeckoM o0paso-
BaHUM TO3BOJISET:

e pelmiark TEKyIlue pyTHHHBIE 3a/1a4u 00yueHus1, ucrob3ys M-nepcony kak
WCIIOJIHUTENILHOTO ACCUCTEHTA, UCXO/ISl U3 3aIaHHOU pOJIH (IKCIEPT, IK3ame-
HaTOp, pa3paboTUuK Kypca, Ieaau3aiHep, Beay il BeOnHapa u T.1.);

® CO3/[aBaTh CTapTOBBIC MATEPHUAIIBI JIJIsi PAOOTHI IO MPEOJOICHHUIO «OO0sS3HU
YUCTOTO JINCTA» MPU PEIICHUH AUAAKTUYSCKUX U METOIUYECKHUX 3aj1ad Oy-
TYIIAMH TieiaroraMu (TIOJrOTOBKE KOHCIIEKTOB YPOKOB, YUE€OHBIX 3a/IaHHI
1 METOAMYECKUX Pa3pabOTOK IS ILIKOJIBI);

® TEHEpPUPOBATh TECTOBBIC 3aJaHUs, BOIPOCH U YICOHBIE KEMCHI, OPUEHTHPO-
BaHHBIC Ha colepkaHue o0IIero oopa3oBaHusl, C YUYETOM CIEIU(PUKHA BO3-
pacta o0ydaeMbIX;

e romMorarb B pa3paboTKe 3aJa4 U 3aJaHUil Pa3HOTO YPOBHS CJIOXXHOCTH,
BKJIIOYAs 3aJaHusl JUIsl TUarHOCTUKH TMOHUMaHUs, (pOpMHUPOBAHUS YHUBEP-
CaJbHBIX YUEOHBIX JEHCTBHI U pa3BUTHS y4eOHOI CaMOCTOSTENBHOCTH CTY-
JICHTOB U IIKOJHHUKOB;

® BBICTYNATh B KAYECTBE MHCTPYMEHTA MPEABAPUTEIHLHOTO aHAIN3a Mearoru-
YECKUX UJEH U METOAUYECKHX PEIICHUI C TOUYKHU 3PEHUs MeAarornueckux
U TICUXOJIOTMYECKHUX KOHIICTIINMA, mpeacTaBneHHbX B Tpyaax K.J[. Yimma-
ckoro u JI.C. Brirorckoro;

® CTUMYIUPOBATh U MOJICPKUBATH PAOOTY C MEPBOMCTOUHUKAMH 32 CUET T0-
CTaHOBKH YTOYHSIFOIIIMX BOIIPOCOB, MepedhopMyTUpOBaHUS CIOXKHBIX (ppar-
MEHTOB TE€KCTOB U COIOCTABJICHUSI PA3JIMYHBIX TEOPETHUECKUX MO3UIUH;

® CrocoOCTBOBATH MOJITOTOBKE OIIEHOUHO-PE(IICKCHBHBIX MAaTEPHUAIIOB, BKITIO-
yasi JINCThI CaMOOIEHKH, BOMPOCHI JJIi UTOTOBOTO OOCYXKIEHUsSI 3aHATHS
Y 3aJIaHUSI Ha OCMBICIICHHE COOCTBEHHOTO MPO(ECCHOHAIBHOTO OTIBITa, KO-
TOpBIE B PEaTbHOM MPAKTUKE MPETNoJaBaTelisi 4acTO OCTAIOTCS BHE BHUMA-
HUSA 13-3a AeUIINTAa BPEMEHH.

VYnauHble peneHus no UCIoab30BaHNUIO F'eHepaTuBHbIX Moaenei MU npu cos-
JAaHUHM «BUPTYAJbHBIX aCIHUPAHTOB» YIIUHCKOTO W BBITOTCKOTrO OBLIM HCIOJNB-
30BaHbl B MOCKOBCKOM TOPOJICKOM I€IarornyeckoM YHUBEpPCUTETE IpH pa3pa-
6otke M-accucrenra pexropa — .M. Pemopenko. Co31aHHbIN Ha €ro HayYHBIX
TpyJax 4ar-00T MpoA0KAeT MHTCHCUBHOE O0yUECHHE U Y)Ke B Onrpkaiiiiee BpeMst
OyaeT BKIIIOYEH B yueOHBIC 3aHATUS KaK HHCTPYMEHT pa3BUTUS pe(IECKCUBHOTO
Y aHAJTUTHYECKOTO MBIIIIEHUs Oyymux nenaroros (puc. 3). B Hacrosmiee Bpemst
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OH (PYHKIIMOHHPYET KaK JKCIEPT B 00JACTH OOIIECTBEHHO-TOCYIapCTBEHHOTO
ympaBJeHus 00pa30BaHUEM, TUIAKTUKH BBICIICH IIKOJIBI, TOJTOTOBKH TEIaroroB
JUTS BCEX YPOBHEW 00pa3oBaHWMsl, TIOMOTAeT MPEIOAaBaTesIM U CTYICHTaM TIpH-
MEHSTh UJer PeMOpEHKO B MpaKTUKE YIPABICHUS U TPOSKTUPOBAHUS 00pa3oBa-
TEJIBHBIX CUCTEM U IIporpamM. JlaHHbIi 4aT-00T ObLI cripoekTHpOoBaH kak UM -niep-
COHa, QyHKIMOHHUPYIOIIAs B JOTUKE (PritocoCcKoii MaHEeBTUKU C OPUCHTAIIMCH HE
Ha TPAHCIISIUIO TOTOBBIX MOJIOKEHUM aBTOpa, a Ha OPraHU3aIUI0 TUAJIOTOB, CTH-
MYJIUPYIOIIUX CAMOCTOSTEIHLHOE MBILIICHUE.

«HN-accucrent Pemopenko» — MM-nepcona, cosznan-
Has Ha OCHOBE TPYJAOB wieHa-koppecnoHaenta PAO
.M. Pemopenko. DkcrepT B 00JacCTH OOIIECTBEHHO-TOCY-
JIAPCTBEHHOTO YIPaBIeHUsI 00pa3oBaHUEM, TUIAKTHKH BBIC-
IS TITIKOJTBI, TOJITOTOBKHU TIE/IaroToB ISl BCEX ypOBHEH 00pa-
30BaHUA MOMOTracT neaaroraM U CTyA€HTaM IMPUMEHATb UACU
PeMOpeHKo B MpakTHKE YIPABICHUS M MPOSKTHUPOBAHUS 00-
pa30BaTEIbHBIX CUCTEM H ITPOIPAMM.

The Remorenko Al Assistant is an Al-based agent deve-
loped drawing on the work of Igor M. Remorenko,
Corresponding Member of the Russian Academy of
Education. Positioned as an expert in education governance,
higher education pedagogy, and teacher education across all
levels of the education system, the agent is designed to
support educators and students in applying Remorenko’s
theoretical framework to the management and design of
educational systems and programmes.

Puc. 3. IN-nepcoHa «AccncTeHT PeMopeHko», 0bydyeHHas Ha Tpyaax .M. PemopeHko

UcTtouHmk: creHepupoBaHo MW no TekctoBomy 3anpocy A.WN. CaseHkosa, M.A. PomaHoBOA,
P.C. CyneimanoBa n P.B. KynpuaHoBa Ha ocHoBe doTorpadum na nmyHoro apxmsa .M. PemopeHko.

Figure 3. Al persona Assistant of .M. Remorenko trained on the works of Igor M. Remorenko

Source: Al-generated image based on a text prompt by Aleksandr I. Savenkov, Marina A. Romanova,
Ruslan S. Suleymanov, Roman B. Kupriyanov, using a photograph from the personal archive
of Igor M. Remorenko.

AHanu3 B3auMoJeicTBUs cTyneHToB ¢ MM-acCUCTEHTOM MOKa3bIBAET, YTO €T0
KIIIOUEBOM OCOOEHHOCTBIO SBJsIETCA MpOodecCHOHalIbHAs MOCTaHOBKA IOCIE10Ba-
TEJNBHBIX YTOYHSIOMUX U MPOOIEMHBIX BOIPOCOB, HAIPABICHHBIX Ha BBISBICHHE
OCHOBaHUM NE€JArorn4eCKUX CyKACHUN, CKPBITBIX AOIYIIEHUI U BHYTPEHHUX IIPO-
tuBopeunii. B quanore MM-accucteHT He npeniaraeT HOpMaTUBHBIX OTBETOB U HE
(buKCHpyeT «IpaBUIbHYIO» IMO3MIHIO, a MEPEBOAUT OOCYKIEHHE B IIOCKOCTb
OCMBICIICHHSI TIPO(ECCHOHATBHBIX 33a4, 00pa30BaTeNbHBIX PEUICHUH U pedopm
4yepes NpU3My UX INPaKTUYECKUX MOCIEACTBUM.

MaiieBTHuecKuil CTWIb B3auMOAEWCTBUA Aenaer naHHoro HMHM-accucrenra
0COOEHHO NMPOAYKTUBHBIM B (pOpMaTax CEMUHAPCKUX 3aHATHUH, aHAJIM3a IMEAaro-
TMYECKUX KEWCOB M OOCYKIEHHs] HEOAHO3HAYHbIX OOpa30BaTENbHBIX CUTYalUH.
B xone Takux 1uasoroB BHUMaHHUE CTYIEHTOB LIEJICHANPABIEHHO CMEILAETCs C BOC-
MIPOM3BEACHUS TEOPETUICCKUX MOJIOKEHUI Ha aHAIN3 PealbHBIX 00pa30BaTeIbHbIX
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MIPAKTHK, COMIOCTABIIEHUE TEOPUH U OTIBITA, & TAK)KE HA OCMBICIIEHUE HEONpeaeNeH-
HOCTeH, HeM30eKHO BOZHUKAIOUIMX B MPO(EeCCUOHANBHON NEATEIbHOCTH YUUTEIs
HayuaJbHBIX KJIACCOB U JIETCKOTO MPAKTHYECKOTO MCUXOJIOTA.

Hcnons3oBanue MM-accuctenTa B JaHHOM JIOTUKE MTO3BOJISIET pacCMaTpUBAaTh
€ro He Kak HMCTOYHHK WH(GOpPMAIUHU, a KaK CPEICTBO Pa3BUTHs pe]IeKCHBHOTO
U aHaJUTHYECKOro MbliuieHus. [locTaHOBKa BOMPOCOB O CBSI3U TEOPUU U MPAKTH-
KM, O TPaHMIIAX MPUMEHUMOCTU 00pa30BaTEIbHBIX KOHIEHIUI U O MOCIEICTBUAX
YIPaBIEHYECKUX PEIICHUH CTUMYIHpYeT (GopMUpoBaHKE Yy OyayLIHX IEAaroroB
CIIOCOOHOCTH OCMBICIMBATh COBPEMEHHBIE M3MEHEHHS B OOIIECTBEHHO-TOCYIAp-
CTBEHHOM YIIpaBJICHHH 00Pa30BaHUEM U 3aHUMATh 110 OTHOLICHUIO K HUM Ipodec-
CHOHAJIbHO OTBETCTBEHHYIO MO3UIUIO.

Ora nuHuA pa3paboToK ObLIA MPOAOIDKEHA ITPH CO3JAHUHU JIBYX APYTHX 00pa30-
BarenbHBIX MU-mipogykToB — MentorSAV2.0 u MayeutikSAV2.0 — Ha ocCHOBe
y4eOHUKOB, Y4eOHBIX TOcOOui M HayuHbIX pador akamemuka PAO A.M. CaBen-
koBa. OHM TpeaHAa3HAuEHBI ISl MCIIOJNB30BAaHUSA B cHUCTeME MPodeCcCHOHATBHOM
MICUXOJIOTO-TIEJarOTMUE€CKON MOATOTOBKH Oyayiux neaaroros (puc. 4 u 5). Ux co-
3aHUE OMUPAIOCh HAa IOHUMaHUe O0y4YeHHs KaK Mpolecca Pa3BUTHUS MBIIIIJICHHUS,
a HE YCBOGHHS TOTOBBIX 3HAHMH, YTO MOCIEAOBATEIBHO MPEICTABICHO B paboTax
A.N. CaBenkosna.

MentorSAV2.0 — NH-niepcoHa, co3iaHHas Ha OCHOBE TPY/OB
A.U. CaBeHkoBa. DKCIepT B 00JaCTH MEAArOrMYCCKON MCUXOJIOTHH,
TICUXOJIOTHHU OJAPEHHOCTH U UCCIIEJ0BATEIILCKOT0 00yYeHH sI, TOMOra-
€T negaroraM v CTyACHTaM MPUMCHATb UJICU CaBeHKOBa Ha IMMPAaKTUKE
JUIA pa3sBUTUA KPEAaTUBHOCTH, KPUTUYCCKOI'O MBILNIJICHUSA U UCCIICO0-
BaTEJIbCKUX YMEHUN y4alIuXcCsl.

MentorSAV 2.0 is an Al-based agent developed drawing on the
work of Aleksandr I. Savenkov. As an expert in educational psychology,
the psychology of gifted and talented learners, and inquiry-based
learning, it facilitates the practical implementation of Savenkov’s
theoretical propositions, contributing to the development of learners’
creativity, critical thinking, and research skills.

Puc. 4. I-nepcoHa MentorSAV2.0, o6y4yeHHas Ha Tpyaax A./. CaBeHkoBa

UcToyHumk: creHepupoBaHo MIW no tekctoBomy 3anpocy M.A. PomaHoBoOI Ha ocHoBe doTorpadum,
npepocTtaBnieHHolr A.M. CaBeHKOBbIM.

Figure 4. Al persona MentorSAV2.0 trained on the works of Aleksandr |. Savenkov

Source: Al-generated image based on a text prompt by M.A. Romanova, using a photograph
provided by Aleksandr |. Savenkov.

NHN-nepcona MentorSAV2.0 mpoektupoBangach Kak TpeOOBaTEIbHBIM BUP-
TyaJlbHbIl HACTAaBHUK, OPUEHTUPOBAHHBIH Ha pabOTy C NMOHATUIHBIM amnapa-
TOM, HAyYHOM TEPMHUHOJIOTHEN M UCTOYHHKAMHU. B METOIMYECKOM OTHOILICHUH
MentorSAV2.0 ucrnonb3yercst Ha dTanax MepBUYHOTO OCBOEHUS TEOPETUUYECKOTO
MaTepuaia, yTOYHEHHs] HOHIATUH U OCTPOEHUS! JTOTMUECKH BBIBEPEHHBIX PacCyxk-
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nenuil. Ero ¢yHKus 3akiioyaeTcst B TOM, YTOOBI 33/aTh TOYHBIE OINpENeIeHMUs,
COOTHECTH 00CYy)KIaeMble UJIEU C aBTOPCKUMHU UCTOUHUKAMHU U HAIpaBUTh 00y4aro-
LIMXCS K CAMOCTOATEIbHOMY aHAJIN3Yy Hay4YHBIX TEKCTOB. Tem cambiM MentorSAV2.0
nojAepKuBaeT (HOpMHUPOBAHHUE aKAAEMHUECKON KyIbTYpbl MBIIIUICHUS U HaBBHIKOB
paboThI C TEPBOUCTOUHUKAMH.

MayeutikSAV2.0 — UU-nepconHa, co3nanHas Ha OCHOBE
Tpynos A.M. CaBenkoBa. OYHKIMOHUPYET B JIOTHKE COKpa-
THUYECKOM MaleBTHKH, HCIIONB3YETCsl NMPEUMYIIECTBEHHO Ha
JTanax oOCyXXICHUs, aHaJIU3a IICUXOJIOTHUECKUX U Melaroru-
YEeCKHX KeHCOB M peduiekcun. BBITIONHIET poib WHTEIEKTY-
aJIBHOTO COOECEeIHNKa, KOTOPBIH 4Yepe3 CUCTEMY HaBOISIIMX
BOIIPOCOB TOOYKAAeT CTYACHTOB BBISABIATH OCHOBAaHMS COO-
CTBEHHBIX CY)KICHHUH, aHAJTM3UPOBATH IIPOTHBOPEUHS 1 OCMBIC-
JIMBaTh HEOIIPE/ICIIEHHOCTH, XapaKTepHbIE JUIs peajibHOM 00pa-
30BaTeJIbHON MPAKTUKH.

MayeutikSAV 2.0 is an Al-based agent developed drawing
on the work of Aleksandr 1. Savenkov. It operates within the
framework of the Socratic maieutic approach and is primarily
employed at the stages of discussion, analysis of psychological
and pedagogical cases, and reflective practice. The system
performs the function of an intellectual interlocutor which,
through a structured sequence of probing questions, encourages
students to articulate the underlying assumptions of their
judgements, analyse internal contradictions, and critically
engage with the uncertainties characteristic of real-world
educational practice.

Puc. 5. IN-nepcoHa MayeutikSAV2.0, o6y4eHHas Ha Tpyadax A.U. CaBeHkoBa

UctoyHumk: crenepupoBaHo MW no tekctoBomy 3anpocy M.A. PomaHoBOIM Ha ocHoBe doTorpadum,
npepoctaneHHon A.V. CaBeHKOBbIM.

Figure 5. Al persona MayeutikSAV2.0 trained on the works of Aleksandr |. Savenkov

Source: Al-generated image based on a text prompt by M.A. Romanova, using a photograph
provided by Aleksandr |. Savenkov.

NH-niepcona MayeutikSAV2.0, HanpoTHB, HE OPHEHTHUPOBAHA HA TPEIbBSB-
JICHHE HOPMATUBHBIX (DOPMYITHPOBOK MIIM TOTOBBIX OTBETOB. OHA (PYHKIIMOHUPYET
B JIOTMKE COKPATUYECKONM MAaME€BTUKU U HUCIIOJIB3YETCs MPEUMYIIECTBEHHO Ha JTa-
nax oOCyXKIEeHMsI, aHaJIM3a MeIaroruueckux KeicoB u peduexcuu. B metoanue-
ckoM rane MayeutikSAV?2.0 BEITIOTHSET POJTb HHTEIUIEKTYaIbHOTO COOECeTHIKA,
KOTOPBIH Yepe3 CUCTeMY HaBOASAILIUX U IPOOJIEMHBIX BOIIPOCOB MOOYKIaeT CTyIEH-
TOB BBISIBJISITh OCHOBaHUS COOCTBEHHBIX CYXK/I€HUM, aHaTU3UPOBATh IPOTUBOPEUHSI
U OCMBICIISTh HEOINPENEICHHOCTH, XapaKTepHbIe JJIs peajbHOM MeIaroruueckoi
MIPAKTHKH.

HcnonszoBanue naHHbix MH-miepcoH CTpOUTCS Kak lLieJeHaNpaBIeHHOE pac-
npenenenue GyHKUUNA B oOpasoBaTenbHOM mporecce. MentorSAV2.0 npumenser-
Csl B CUTyalUsiX, TPEOYIOUINX TOUHOCTH, KOHIIENTYaJIbHOW CTPOTOCTH U OTMOPHI HA
Hay4yHble MCTOYHHMKH, Torma kak MayeutikSAV2.0 ucnonb3yercs B ¢opmarax,
NPENOIAralouX JUaJIOr, COMOCTABICHUE TEOPUU U MPAKTUKU U 0OCYyKICHHE
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HEOTHO3HAYHBIX 00pa30BaTeIbHBIX pelIeHnui. Takoe pa3rpaHndeHne pojiei mo3Bo-
nsieT U30eKaTh MOIMEHbI MBIIIIJICHUS] aBTOMATU3UPOBAHHBIMU OTBETaMU U MOJIIEP-
KUBAET UCCIIEIOBATEIbCKUN XapaKkTep yueOHO! AesITebHOCTH.

Metonuuecku BaxkHO, 4yTo 00e MM-mepcoHbl HE 3aMEHSIOT MperoaaBaTes,
a BBICTYTIAIOT B KauecTBe ero mudpoBsix Komier. [Ipenonasarens coxpanser GyHK-
LMY LeNeTnoiaranysi, MOepaliy 1 OLEeHKH, Torna kak M -nepconsl ucnonb3yrorces
KaK MHCTPYMEHTbI PACUIMPEHMs TUAIOTOBOTO MPOCTPAHCTBA, MHAUBUAYATU3ALNU
Temmna paboThl ¥ MOJACPKKU aHATTUTHIECKOTO U pe(IeKCUBHOTO MBIIUICHHUS CTY-
neHtoB. [lomoOHast Momenp obecrieunBaeT OalaHC MEXAY HCIONIb30BAHUEM BO3-
MOXHOCTEM reHepatuBHOro M1 u coxpaneHrnem rneaaroruaeckoro KOHTpoJs 3a Co-
JepyKaHUEM | JIOTUKOU 00yUueHUsI.

HccnenoBanue ocodbenHocteil Bo3aericteust MM-nepcon Ha mporecc CTUMYIH-
POBaHMSI MHTEPECOB OyAYIIMX IMEAAroroB K W3yYEHHUIO IUCIUIUIMH MPOQeccro-
HaJBbHOIO LMKJIA (TICHXOJIOTHS, Telaroruka, METOAMKa MPEroiaBaHus) 1M0Ka3aio
X 3aMETHYIO0 pe3y/lbTaTUBHOCTh. OOydeHHBIE HA TPyJaX H3BECTHBIX YUEHBIX
4aT-00Thl B CHJIy CBOEM HEOOBIYHOCTH 3aMETHO IOBBICHJIM WHTEPEC CTYIACHTOB
K ONIEPAaTUBHOMY B3aUMOJCHCTBHUIO C OONBIIMMHI MacCUBAMU IICHXOJIOTO-TIEIarOT U~
YECKUX 3HAHUMU.

Ha 3axmrounTensHOM 3Tare uccienoBanus Oblia MpoBeeHa TOBTOPHAs OIeH-
Ka YPOBHEHN MHTEpPECA CTYIE€HTOB K U3YUYEHUIO IICUXO0JIOr0-I1eJaroru4eCKux AUCIH-
IUTMH, a TaK)Ke aHaJlu3 aKaJeMHUeCKOl YCIEeIHOCTH 00y4YaroluXcs IKCIepuMeH-
TaJIbHBIX U KOHTPOJIBHBIX IPYyIII.

B skcniepuMeHTanbHbIX Tpymnnax 3aguKcHpoBaH 00see BHICOKUN YPOBEHb HH-
Tepeca K OCBOCHHIO IICUXOJIOTO-11€JarOrMYe€CKUX TUCIMUILIMH [0 CPABHEHUIO C KOH-
TPOJILHBIMU (Ta0II. 2).

[Ipu 3TOM paznuuus B MOKa3aTesix akaJIeMHUYECKON YCIEUTHOCTH MEXKIY JKC-
MEPUMEHTAJIbHBIMU M KOHTPOJIbHBIMU I'PyIIIIaMU BBIPAaKEHbI MEHEE OTYETIIUBO, YTO
MO3BOJISIET PACCMAaTPUBATh BBISIBICHHBbIE M3MEHEHMS KaK pe3y/bTar BIMSHUS HC-
MOJIb30BAaHHBIX METOAMYECKHX MPHUEMOB HAa MOTHBAIIMOHHO-IIEHHOCTHYIO cdepy
00y4JaroLnXCsl, a HE KaK NpsSMOE CIIEICTBUE MOBBIIICHUS (HOPMAIBHBIX YUEOHBIX
IIOKa3aTelen.

C 1enblo JONOJHUTENBHOM MPOBEPKU BBISBIECHHBIX Pa3InYUi pacupeaesieHnit
YPOBHEW HMHTEPECOB MEXAY AKCIEPUMEHTATBLHBIMU M KOHTPOJIBHBIMHU T'PYIIIaMH
ObLTa IPOBE/ICHA OIICHKA PA3JIMYUi 10 KaTeropuaabHBIM JaHHBIM (Tabm. 2). AHa-
JIU3 pacrpeesieHuil YpoBHEH HHTepeca (BRICOKUN/CPETHII ) TIOKa3bIBACT HATHUNE
BBIPQXXCHHOW TEHJICHIIMM K Pa3IU4HI0 MEXIY TPYyMIaMu, 4TO MOITBEPKIAECT He-
CIIy4YailHBIN XapaKTep BbIABICHHBIX U3MEHEHUM. [loTydyeHHbIe TaHHbIE TTO3BOJISIOT
paccMaTpuBaTh 3aUKCUPOBAHHBIC PA3TMUMsI KaK CTaTUCTUYCCKH 000CHOBAaHHBIE
Ha YPOBHE TEHICHIIMN U METOANYECKHU 3HAYMMBIE B KOHTEKCTE MPOBEICHHOTO e/~
TOrMYECKOr0 dKCIEPUMEHTA.

[TomyueHHble pe3yabTaThl COMIACYIOTCS C JaHHBIMU POCCUMCKHUX U 3apyOex-
HBIX MCCIIEIOBAaHUH, B KOTOPBIX IMOIYEPKUBAETCS, UTO MeAaroruueckuit apdexr uc-
nonbs3oBanusi MU mposBisieTcs mpexie BCero B U3MEHEHUHM XapakTepa y4eOHOit
JeSATEIbHOCTH.
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3akarouenue. CoBpeMeHHbIE 4yaT-00Thl — BUPTYyaJibHbIE NIPOTPAMMHBIE COOe-
CE/IHUKH, CO3JIaHHBIC HA OCHOBE T€HEPATUBHBIX MOJICIICH, SIBISIFOTCS] MaJIO U3Y4YCH-
HBIMM METOJUYECKUMHU HHCTPYMEHTAMH, CIOCOOHBIMU PE3YJIbTaTUBHO BO3JEH-
CTBOBATh Ha CTAHOBJICHHE NIPO(ECCHOHABHBIX KOMIETCHIINN OyTyIINX Mearoros.
Onu 00naar0T HeUcYepraeMbIMU PECypCaMy B IJIaHE YAOBIETBOPEHUS U CTUMY-
JTUPOBAHUS TIO3HABATEIHHBIX UHTEPECOB U MOTPEOHOCTEH CTYNEHTOB, MPENOCTAB-
JIsisI UM PA3HOCTOPOHHIOK MH(OPMAITHIO U CITOCOOCTBYS yIIIyOJEHUIO 3HAHUH.

B cryneHueckux rpymnmnax, rjae akTHBHO UCTHOJIb30BaUCh MU -miepcoHbl, ObLT
JOCTUTHYT 3aMETHBIN MpOTrpecc B OBJIAJIEHUU IICUXOJIOTO-NeIarornuecKuMH 3Ha-
Husmu. [Ipu 5ToM B chepe akaieMUIecKoil YCIENTHOCTH 3TO POSBUIIOCH HEIOCTA-
TOYHO YETKO, YTO, BEPOSTHO, CBA3AHO C OCOOEHHOCTSIMHM BBICTABIIEHHS OTMETOK
MIPU TPOMEKYTOYHOM M UTOTOBOM KOHTPOJIE 3HAHWU CTYyAeHTOB. B TO e Bpemst
B X07ie HAOIIOIEHUH U CTPYKTYPUPOBAHHBIX Oece/] BHIICHUIIOCH, YTO CTYACHTHI IKC-
MEPUMEHTAIILHBIX TPYIII MPOSBIISIOT 3HAUUTEILHO OONBIIYIO MPO(HECCUOHATBHYIO
TICUXOJIOTO-TIEAArOTHYECKYI0 KOMIIETEHTHOCTh 110 CPaBHEHHUIO CO CTYIEHTaMHU U3
KOHTPOJILHBIX TPYIIIL.

becnokoicTBO psila YHUBEPCUTETCKHUX MPENOAaBaTeIel O TOM, YTO aKTUBHOE
WCIIONb30BAaHUE YaT-00TOB MOXKET YK€ B HEAJIEKOW MEepCIIeKTHBE MPUBECTH K 3a-
BUCHMOCTH OT TEXHOJOTMH W CHIKEHUIO YPOBHS OOpa30BaHHOCTH CTY/IEHTOB,
yTpare 4acTu OOIIMX KOTHUTHBHBIX CIIOCOOHOCTEH, COKpAIIeHUIO MOoTpeOHOCTEH
B CaMOCTOSITEJIbHOM MBIIUIEHUU M PEHIeHUH MPOoOJieM B paMKaX HACTOSIIETO UC-
CJIEIOBAHUS IMITMPUIECKOTO TMOATBEPKICHUS HE MONy4riio. Hu mpemmyiecTsa,
HU HEJOCTaTKU UX MCIIOJIb30BAHUS JIETAIbHO HE U3YyUEHBI, KPOME TOTr0, OUEBH/IHO,
OTKa3 OT 4aT-00TOB MPUBOAUT K OTCTABAHUIO B UCTIOIH30BAHUH HOBBIX COBPEMEH-
HBIX TEXHOJIOTHI 00yueHus. YuuThiBas cnocoonocts MU k OpicTpomMy oOyueHuto,
MOKHO BBIPa3UTh ONTHUMU3M OTHOCHUTEIILHO MEPCTIEKTHB €r0 MHTErpalliid B 00pa-
30BaTeNIbHBIN MPOLIECC.
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Abstract. Problem statement. The addresses the methodological problem of integrating
computer modeling into the teaching of higher mathematics to improve the mathematical
training of university students. Modern educational practice shows that traditional methods do
not always provide sufficient clarity and visualization when studying complex mathematical
concepts. Methodology. The study is based on analyzing the effectiveness of using the Maple
computer system during lectures, practical sessions, and independent work. The approach
includes evaluating learning outcomes, examining students’ engagement, and assessing the
impact of computational visualization on the understanding of mathematical material. Results.
This the systematic use of Maple significantly enhances the assimilation of theoretical concepts,
supports the development of analytical thinking, and increases students’ performance in higher
mathematics is demonstrate. The integration of computer modeling proved especially effective
in topics requiring symbolic computation, visualization, and multi-step problem solving.
Conclusion. The conclusion highlights that the incorporation of computer modeling into
mathematical training provides a more practice-oriented, accessible, and efficient learning
environment. The findings confirm the importance of using Maple as a pedagogical tool to
strengthen students’ mathematical competence and improve the overall quality of mathematical
education.
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AHnHoTaumms. [locmanogxka npobnemsi. PaccMaTpuBaeTcss METOJ0JIOTHUECKast IPOOIEMa HHTE-
rpalyy KOMIBIOTEPHOIO MOJEIMPOBAHUS B MPOLECC MPENOoJaBaHUsl BHICIICH MaTeMaTUKU
C IEJIbIO TIOBBIIICHUS Ka4€CTBA MaTEMaTHUECKOM TOITOTOBKU CTYJCHTOB yHHUBEpcUTeTOB. Co-
BpeMeHHasi 00pa3oBaTeNbHAs MPAKTHKA MOKAa3bIBACT, YTO TPAJUIMOHHBIC METOIBI HE BCETIA
00ecTIeunBalOT HEOOXOUMYIO CTCIICHb HATTIAJHOCTH U BU3YaJIH3alluH IPU N3YyUCHUH CIOXKHBIX
MaTeMaTHYECKUX KOHIETINH. Memoodonoeus. VccnenoBanne 0CHOBaHO Ha aHATH3E AP (eKTHB-
HOCTH UCTIONIB30BAaHMS KOMIIBIOTEPHOU cucTeMbl Maple B Xozie JeKnnii, MpakTHIeCKNX 3aHATHH
U CaMOCTOSITENFHOIN paboTHl cTyneHTOB. 11omxo BKITIOUAET OIEHKY YYEOHBIX Pe3yJbTaToB,
AHAJIM3 BOBJIICUCHHOCTH OOYYAIOMINXCS M M3yUCHHE BIUSHHS BU3yaIN3aIlMH BEIYUCICHUI Ha
[IOHMMaHUE MaTeMaTH4ecKoro mMarepuaina. Peszynvmamol. [IeMOHCTpUpPYETCs, UTO CUCTEMaTu-
YeCcKOe MMPIMEHECHUE CHCTEeMbI Maple 3HaunTeIbHO OBBIIIAET YCBOCHUE TEOPETHICCKHUX TIOHSI-
THH, CIOCOOCTBYET Pa3BUTHIO aHATUTHUSCKOTO MBIIIUICHHS U IIPUBOIHT K POCTY YCIIEBAEMOCTH
CTYIEHTOB IO BbICcLIEi MatemaTuke. MIHTerpauus KOMIIbIOTEPHOTO MOJCIMPOBAHUS OKa3alach
0Cc0o0eHHO Y(PPEKTUBHOI B TeMaX, TPEOYIOIINX CHMBOIMYICCKUX BBIYMCICHUH, BU3yaIU3aIHU
U PEIICHHs] MHOTOATANHbIX 3ajau. 3akntouenue. 110quepKUBACTCs, YTO BKIIOUEHUE KOMIIbIO-
TEPHOTO MOJIENNPOBAHUSI B MATEMAaTHUECKYIO MTOJTOTOBKY B OOJIbIIEH CTENEHH 00eCeunBacT
MIPAKTUKO-OPUEHTUPOBAHHYIO, AOCTYIHYIO U 3 deKTHBHYIO0 00pa3oBaTenbHyto cpeny. [lomy-
YECHHBIC BBIBOJIBI MOJITBEPXKIAIOT BAXKHOCTD HCIOIb30BaHUs Maple Kak Ieqarorndeckoro uH-
CTPYMEHTA AJISl YKPETIJICHUSI MAaTeMAaTUIeCKON KOMIIETCHTHOCTH CTY/ICHTOB U IOBBIIICHHS 00-
IIET0 KaueCcTBA MaTeMaTUIECKOT0 00pa30BaHusl.

KiroueBble ciioBa: KOMIIBIOTEpHAsA CUCTCMa Maple, BBIYMUCIUTCIIbHBIC MHCTPYMCHTBI, BU3ya-
JM3anusd, O6paSOBaTeHLHLIe TCXHOJIOTHU, NHXKXCHECPHOC O6paSOBaHI/IC, y‘-le6HBIe PE3YyIbTaThl

3asiBieHne 0 KOH(IUKTe HHTEPECOB. ABTOP 3asBISICT 00 OTCYTCTBUH KOH(IMKTA HHTEPECOB.

Hcropus crarbu: noctynuia B pegakiuio 1 gexadpst 2025 1.; qopaboTaHa nocie peneH3upo-
BaHuA 28 suBaps 2026 r.; mpuHATa K myonukammn 24 ¢espans 2026 1.

Jass umrupoBanusi: Rakhimov A.A. Methodological aspects of implementing computer
modeling in teaching higher mathematics in the mathematical training of students // BectHuk
Poccuiickoro ynusepcurera npyx0s1 HaponoB. Cepust: Mudopmaruszanns odpazosanus. 2026.
T.23.Ne 2. C. 180-195. http://doi.org/10.22363/2312-8631-2026-23-2-180-195 EDN: RYXGIR
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Problem statement. In modern scientific and educational practice, the study of
higher mathematics plays a central role in the development of professional
competence among students of technical specialties. As many researchers note, the
rapid advancement of computational technologies has fundamentally transformed
approaches to mathematical analysis and problem solving in science and engineering.
The increasing complexity of applied tasks requires not only strong theoretical
knowledge but also the ability to employ advanced digital tools capable of supporting
symbolic computation, numerical experimentation, and visual representation of
mathematical structures [1].

Traditional methods of teaching mathematics, while foundational, often fail to
provide the level of clarity and interactivity needed for deep comprehension of
abstract concepts. Numerous studies emphasize that manual calculations and
classical demonstration formats limit students’ability to fully grasp multidimensional
models, dynamic processes, and complex transformations that are characteristic of
modern scientific investigations. According to scholars working in the field of
mathematical education, this gap between theoretical instruction and real-world
applications underscores the necessity of revising methodological approaches in
technical universities [2; 3].

The emergence and development of computer mathematics as an independent
scientific direction significantly contributed to this shift. Works by Dyakonov,
Melnikov and others demonstrate that mathematical modeling has become
a universal tool for describing physical, technical, and economic phenomena,
allowing researchers to convert real-world problems into formalized analytical
structures suitable for computational study. The integration of modeling techniques
into mathematics education therefore becomes a logical and necessary step, enabling
students to better understand the internal logic of mathematical objects and to
explore their behavior under varying conditions.

Within this context, special attention is given to computer algebra systems,
which provide extensive capabilities for symbolic transformations, graphical
interpretation, and the automation of complex calculations. Among them, the Maple
system occupies a prominent place due to its versatility and wide adoption in higher
education and scientific research. As highlighted in the works of Rakhimov, Ignatiev,
and other specialists, Maple allows for the effective combination of traditional
mathematical theory with interactive modeling tools, supporting both analytical
reasoning and computational experimentation.

Despite these advantages, the problem of developing a clear and structured
methodology for implementing computer modeling into the teaching of higher
mathematics remains highly relevant. Researchers in Tajikistan, Russia and other
countries note that the potential of such systems is not fully utilized due to
methodological gaps, insufficient integration into curricula, and the lack of unified
approaches to combining classical and digital methods of instruction. At the same
time, empirical evidence shows that when modeling tools are systematically
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introduced into lectures, practical classes, and independent work, students
demonstrate higher learning outcomes, deeper conceptual understanding, and
stronger motivation to engage with mathematical content [4].

Thus, the central problem addressed in this article concerns the methodological
foundations and practical aspects of integrating computer modeling — particularly
the Maple system — into the mathematical preparation of students in technical
universities. The key challenge lies in defining effective pedagogical strategies
that enhance the visibility, accessibility, and applicability of mathematical
knowledge while maintaining the rigor of traditional academic training. The
search for such strategies necessitates detailed theoretical analysis, evaluation of
current teaching practices, and consideration of the specific needs of students
mastering higher mathematics in the context of rapidly evolving computational
technologies.

Methodology. The methodological foundations of integrating computer
modeling into the teaching of higher mathematics are rooted in the rapid development
of computational technologies and their growing influence on modern scientific
practice. As noted by numerous researchers in the field of mathematics education
across Russia and Central Asia, the increasing complexity of scientific and
engineering tasks requires new approaches to structuring mathematical training in
technical universities. Classical methods based exclusively on theoretical exposition
and manual calculations often prove insufficient for developing the type of analytical
and applied competencies that contemporary students must acquire. This situation
has generated a sustained interest in tools that support visualization, symbolic
manipulation, and the modeling of mathematical structures, which form the basis of
many scientific and engineering disciplines.

The evolution of computer mathematics as an independent scientific direction
has played a crucial role in shaping new methodological approaches to teaching
higher mathematics. Foundational works in this area emphasize that computer
mathematics allows a transition from static, purely symbolic forms of representation
to dynamic, interactive environments that reflect the internal logic of mathematical
objects more effectively than traditional forms of instruction. According to
established interpretations presented in the scientific literature, mathematical
modeling has become an essential framework for understanding and analyzing
complex systems, enabling the abstraction of real-world processes into formal
structures suitable for computational experimentation. This shift has broadened the
conceptual and methodological toolkit available to educators, allowing them to
more effectively convey essential mathematical ideas.

Recent studies by researchers from technical universities in the region highlight
the growing importance of integrating computational tools into the educational
process. They argue that the ability to systematically analyze algebraic expressions,
functions, sequences, and other mathematical constructs through modeling
contributes to a deeper and more intuitive understanding of theoretical material.
Moreover, computational systems allow the demonstration of properties and
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structures that are inaccessible through traditional chalkboard explanations. This
methodological enrichment enables students to approach mathematical problems
from multiple perspectives, enhancing both the learning process and the quality of
the resulting knowledge.

Within this broader scientific and pedagogical context, particular attention is
paid to computer algebra systems that provide extensive capabilities for symbolic
and numerical computation. A number of authors emphasize that such systems offer
unique opportunities for bridging the gap between abstract mathematical theory and
its practical applications. The Maple system, in particular, has attracted significant
attention due to its combination of symbolic computation, numerical methods, and
powerful visualization tools. The literature [5] reflects a consistent view that Maple
supports not only the execution of routine mathematical operations, but also the
exploration of complex structures and relationships that are central to higher
mathematics. Through these capabilities, students can observe transformations,
evaluate expressions under changing parameters, and interact with mathematical
constructs in ways that promote deeper conceptual understanding.

Results and discussion. The methodological rationale for using Maple in the
teaching of higher mathematics is based on several key principles identified in the
educational research of the region. First, computer modeling enables the creation of
dynamic visual representations that reveal hidden properties of mathematical
objects. This visual dimension enhances the interpretability of theoretical concepts
and allows students to recognize connections that may not be apparent through
traditional methods. Second, the use of computational tools reduces the cognitive
load associated with performing repetitive or technically demanding calculations.
As a result, students are able to focus more fully on understanding underlying
principles rather than on manual computational mechanics. Finally, the introduction
of a computer algebra system encourages independent exploration and
experimentation, fostering the development of analytical thinking and problem-
solving skills that are essential for future engineers and specialists [6].

The methodological literature further underscores the importance of aligning
computational tools with traditional mathematical training. The use of Maple should
not replace classical methods, but rather complement them by providing additional
layers of clarity and accessibility. Educators must therefore consider how to integrate
computer modeling in a way that preserves mathematical rigor while enhancing the
learning process. This includes identifying topics for which computational
visualization is particularly beneficial, selecting appropriate tools within the system,
and ensuring that students understand both the computational and theoretical aspects
of the material. Such an approach reflects the perspectives of researchers who
advocate for a balanced, pedagogically informed integration of digital tools into
mathematical instruction.

A significant aspect of this methodology concerns the gradual introduction of
modeling tools to support the study of increasingly complex mathematical topics.
In the early stages, students may engage with simple symbolic transformations and
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basic visualizations that illustrate fundamental properties of functions, sequences,
or algebraic expressions. As their familiarity with computational tools grows, they
can progress toward more sophisticated forms of modeling that reflect higher-level
mathematical reasoning. This structured progression corresponds to the
recommendations found in contemporary educational studies, which emphasize the
importance of scaffolding students’ engagement with computational systems to
ensure meaningful and sustained learning outcomes.

Of particular importance within this methodological framework is the role of
computer modeling in combinatorics and probability theory, areas of mathematics
that rely heavily on structural patterns, systematic enumeration, and quantitative
reasoning. Researchers highlight that traditional instruction may fail to fully convey
the breadth and depth of combinatorial constructs when relying solely on symbolic
notation and manual calculation. Computer modeling offers an effective means of
addressing these limitations by enabling students to visualize combinatorial
structures, examine the effects of parameter changes, and experiment with
probabilistic models in a controlled environment. In this context, Maple becomes
a powerful tool for reinforcing theoretical knowledge and providing insight into the
behavior of discrete systems.

Finally, the methodological principles discussed above create the foundation
for a practice-oriented approach to teaching higher mathematics through computer
modeling. By combining classical mathematical instruction with dynamic
computational tools, educators can create a learning environment that not only
supports the understanding of abstract concepts, but also prepares students to apply
these concepts in real-world contexts. This integration reflects broader trends in
technical education and responds to the evolving demands of scientific and industrial
fields. The theoretical considerations presented in this section form the basis for the
practical implementation of computer modeling, which is examined in the
subsequent part of the methodology.

The practical implementation of computer modeling within the mathematical
training of students requires a structured and conceptually coherent approach that
integrates computational tools into the study of key theoretical topics. In this regard,
the Maple computer algebra system plays a central methodological role, as it offers
a rich set of instruments for symbolic transformations, numerical analysis, and the
visualization of mathematical structures. The practical dimension of this
methodology is based on the premise that computational modeling does not replace
traditional mathematical instruction, but significantly enhances it by providing
students with a dynamic and interactive medium for exploring theoretical material.
This dual reliance on classical mathematical reasoning and advanced computational
capabilities forms the core of contemporary approaches to teaching higher
mathematics in technical universities.

In the context of implementing modeling techniques, combinatorics and
probability theory represent subject areas in which the benefits of computational
tools are particularly evident. These fields require systematic enumeration, analysis
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of structural dependencies, and exploration of parameter-driven outcomes, tasks
that often exceed the limits of manual calculation, especially when large numerical
values or multidimensional structures are involved. Computer modeling allows
students to engage with complex combinatorial objects, examine their internal
symmetries, and analyze probabilistic patterns that emerge from discrete processes.
By automating routine computations, Maple enables learners to focus on conceptual
relationships, thereby deepening their understanding of the underlying mathematical
foundations [7].

Akey methodological componentinvolves introducing students to combinatorial
reasoning through computational experiments that reflect theoretical principles.
Such an approach allows learners to observe the behavior of combinatorial constructs
in real time and experiment with varying parameters. For example, problems related
to permutations, combinations, and arrangements provide a natural entry point for
examining the structure of discrete sets and illustrating foundational ideas in
probability theory. Maple’s ability to compute large factorial expressions, generate
subsets of different sizes, and visualize combinatorial relationships makes it
a particularly effective tool for this purpose (Figure 1).

Figure 1. Conceptual diagram of the role of computer modeling in the study of combinatorics
and probability

Source: created by Amon A. Rakhimov.
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The use of computer modeling extends beyond the computation of numerical
values; it offers opportunities for constructing graphical and schematic
representations of discrete processes. When students work with probability trees,
enumerations of outcomes, or combinatorial structures such as Pascal’s triangle,
Maple provides a platform for generating visual models that enhance interpretability
and facilitate more meaningful engagement with the theoretical material. Such
visualizations allow students to recognize recurring patterns, dependencies, and
structural characteristics that define the behavior of discrete mathematical objects.
These insights play a significant role in developing higher-order thinking skills and
analytical abilities.

From a methodological standpoint, computational modeling encourages
students to develop independent problem-solving strategies. When working with
tasks involving the enumeration of outcomes or the calculation of probabilities,
learners must identify the appropriate combinatorial framework before using Maple
to validate and expand their reasoning. This interplay between conceptual
understanding and computational experimentation forms an important pedagogical
mechanism for reinforcing theoretical knowledge. For instance, problems involving
the calculation of binomial coefficients, probabilities of compound events, or
analysis of random selections can be modeled in Maple to produce both numerical
results and corresponding visual representations (Figure 2).
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Figure 2. Example of Maple output showing combinatorial calculations such as permutations,
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Source: created by Amon A. Rakhimov based on data from V.E. Gruman [8].
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In problems where the structure of the sample space is central to understanding
probabilistic outcomes, Maple allows for the generation of explicit lists of possible
events. This function is particularly useful in exploring tasks related to random
selections, arrangements, and partitioning of sets. Students can examine the
complete set of outcomes, analyze the effects of constraints on the solution space,
and observe how variations in parameters influence the probabilities of different
events. Such modeling exercises not only support conceptual clarity but also
promote the acquisition of practical skills in handling discrete data structures [9].

Moreover, the capabilities of Maple facilitate a deeper examination of
probabilistic distributions and their applications in engineering and scientific
contexts. For example, students can simulate random processes, examine the
frequencies of outcomes, and compare empirical results with theoretical expectations.
This type of computational modeling helps bridge the gap between abstract
probabilistic concepts and real-world phenomena. By analyzing patterns that
emerge from repeated simulations, learners gain insight into fundamental ideas
such as the law of large numbers, variance, and distributional behavior. These
experiences foster a more holistic understanding of probability theory and prepare
students for advanced applications in their respective fields.

An important methodological aspect of practical modeling is the structured
integration of computational tools into specific stages of mathematical instruction.
Although the approach does not rely on formal distinctions between lectures and
practical classes, it follows a logical progression that moves from conceptual
exposition to computational representation and finally to analytical interpretation.
Students first encounter theoretical principles through exposition and discussion,
after which they transition to computational exploration using Maple. Through this
integration, computational tools become an extension of theoretical understanding
rather than an isolated technological addition.

To further support the development of student competencies, the methodology
includes targeted tasks that require the application of Maple to solve increasingly
complex problems. For instance, learners may model multi-stage probabilistic
processes, analyze combinations with constraints, or examine conditional
probabilities through computational experimentation. In each case, Maple serves as
an environment in which students can test hypotheses, explore alternative solutions,
and evaluate the effects of different assumptions [10]. This form of inquiry-driven
learning reflects the broader goals of higher mathematical education, which
emphasize the development of critical thinking and analytical precision (Figure 3).

Additionally, the use of computational modeling supports the gradual
development of students’ ability to work with mathematical abstractions. As learners
interact with computational representations of mathematical objects, they gain
experience in interpreting symbolic expressions, analyzing structural properties,
and relating theoretical principles to computational outputs. These skills are
essential for advanced studies in mathematics, engineering, and computer science.
The pedagogical literature consistently emphasizes that such activities contribute to
the formation of cognitive flexibility and the ability to transfer mathematical
knowledge across different contexts [11].
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Figure 3. lllustration of a probability tree (or combinatorial structure) generated in Maple

Source: created by Amon A. Rakhimov based on data from V.E. Gruman [8].

The methodological framework outlined here also aligns with research
indicating that student engagement increases when abstract mathematical ideas
are supported by computational visualization. Maple’s graphical capabilities
enable the creation of plots, diagrams, and schematic representations that
complement symbolic derivations and enhance conceptual clarity [12]. This dual-
mode learning — combining symbolic reasoning with computational visuals — has
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been shown to be particularly effective in helping students internalize complex
ideas and develop the ability to manipulate mathematical structures confidently
(Figure 4).

ABSTRACT THEORETICAL CONCEPTS

SYMBOLIC SYSTEMS

MANUAL COMPUTATIONS

CLASSICAL PROBLEM-SOLVING

HIGH COGNITIVE LOAD

LIMITED VISUALIZATION

DIFFICULTIES WITH LARGE COMPUTATIONS

LOW INTERACTIVITY

SYMBOLIC COMPUTATION

AUTOMATED MODELING
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DYNAMIC EXPERIMENTATION

DEEPER CONCEPTUAL UNDERSTANDING

ENHANCED ANALYTICAL SKILLS

IMPROVED PROBLEM-SOLVING

STRONGER MATHEMATICAL INTUITION

Figure 4. Schematic representation of the integration of Maple into the methodological framework
of teaching higher mathematics

Source: created by Amon A. Rakhimov.

Finally, the practical component of the methodology establishes the foundation
for evaluating the overall effectiveness of integrating computer modeling into
mathematical education. While the present work does not include an experimental
analysis of student performance, the methodological principles developed here
demonstrate how computational tools can be systematically incorporated into the
study of higher mathematics in a way that strengthens theoretical understanding,
enhances analytical skills, and prepares students for future professional activities.
By emphasizing the role of modeling in combinatorics and probability — areas that
are central to many technical disciplines — the methodology ensures that students
gain experience in using computational tools to explore, represent, and analyze
mathematical structures [13; 14]. These elements form a coherent foundation for
the subsequent conclusions of the study and underscore the pedagogical significance
of integrating computer modeling into higher mathematics.
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Approbation and implementation of the research results. The practical
approbation of the developed methodology was carried out at the Polytechnic
Institute of the Tajik Technical University named after Academician M.S. Osimi.
The proposed approaches to the integration of computer modeling into the higher
mathematics course were implemented in the educational process of students of the
study program 40.01.01 “Software of Information Technologies and Automated
Systems”. During the experimental training, students used the Maple system to
model discrete structures, visualize functions, and verify algorithms for solving
probability problems. The results of the implementation demonstrated that the use
of high-level computational tools enables future programmers to more quickly
master the transition from mathematical abstraction to program implementation.
Teaching experience also confirmed an increase in student engagement and an
improvement in the quality of independent work requiring complex analysis and
multi-stage computations.

The results of the approbation demonstrate the following:

1. Increase in the level of abstract thinking — Students became more successful
in transitioning from problem formulation to its formalized description, using
Maple as an intermediate link between mathematical theory and program code.

2. Improvement in the quality of learning — The use of visualization in Maple
made it possible to reduce the time required to study topics with complex geometric
and probabilistic interpretations (multidimensional distributions, combinatorial
structures).

3. Development of professional competencies — The approbation confirmed
that working with a computer algebra system directly prepares students for the
design of automated systems, as it teaches them to verify computational results and
analyze model errors.

4. Growth of cognitive activity — A significant increase in interest in independent
research activities was observed, as Maple computational tools reduce the “complexity
barrier” when solving problems involving large volumes of data [15; 16].

Conclusion. The integration of computer modeling into the teaching of higher
mathematics represents an essential methodological direction for improving the
quality of mathematical training in technical universities. The theoretical and
practical considerations examined in this article demonstrate that computational
tools such as the Maple system significantly expand the instructional capabilities
available to educators and contribute to a more profound understanding of abstract
mathematical concepts. By complementing traditional forms of mathematical
instruction, computer modeling enhances the clarity, accessibility, and structural
coherence of the learning process, particularly in areas that require systematic
enumeration, symbolic transformations, and the analysis of discrete systems.

The methodological framework developed in this study underscores the
importance of aligning computational modeling with classical mathematical
reasoning. Maple’s capabilities for symbolic computation, numerical
experimentation, and visual representation create conditions in which students can
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explore mathematical structures dynamically and interactively. This approach
supports the formation of key analytical competencies and fosters the development
of independent problem-solving skills. The examination of combinatorics and
probability theory illustrates the pedagogical value of computational modeling in
reinforcing theoretical knowledge and enabling students to investigate patterns and
structural relationships that are often difficult to capture through traditional methods.

The ideas presented here allow us to formulate several conclusions regarding
the methodological application of computer modeling in the teaching of higher
mathematics.

1. The integration of computer modeling enhances the effectiveness of
mathematical instruction by providing dynamic representations of abstract concepts
and reducing the cognitive burden associated with complex manual computations.

2. The use of the Maple system strengthens students’ analytical and structural
reasoning by enabling the exploration of symbolic expressions, probabilistic
models, and combinatorial constructs in an interactive computational environment.

3. The methodological approach developed in this work offers a coherent
framework for incorporating computational tools into the study of higher
mathematics while maintaining the rigor and conceptual precision of classical
instruction.

4. Computer modeling supports the development of practice-oriented
competencies, preparing students for professional activities that require the
application of mathematical reasoning to real-world problems in science,
engineering, and technology.

Overall, the methodological foundations presented in this article emphasize the
necessity of integrating computer modeling into the mathematical preparation of
students in technical fields. By combining theoretical exposition with computational
tools, educators can create a more effective, engaging, and intellectually rich
learning environment. This integration not only improves the quality of mathematical
education but also aligns with broader trends in the modernization of technical
curricula, ensuring that students acquire the knowledge and skills required for
contemporary scientific and technological practice.
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NMpumeHeHne moanPunLUMPOBaAHHOIO asiropuTMa,
OCHOBAaHHOI0O Ha UCNOJIb30BaHUN CaMOOPraHU3YyIOLUXCs
KapT, AJi1S BbiSIBJIEHUS rPynn CTYAEHTOB U MNOCTPOEHUSA
MHAMBUAYaNbHbIX 00pa3oBaTeNbHbIX TPAEKTOPUNA

O.M. I'yuuua®, O.B. Anukuna &=

Tonvammunckuti cocyoapcmeennwiil yrusepcumem, Tonvammu, Poccutickas Dedepayus
P<dblue-waterfall@yandex.ru

AnHotaums. [locmanosxka npobnemsi. B ycloBUsSX MacCOBOTO BBICILIEr0 0Opa30BaHMs BO3HU-
KaeT ocTpasi HeOOXOMUMOCTh B HHAMBUAYaIU3alnU O0YUICHUS] U CBOCBPEMEHHOM BBISBICHUH
TPYIII CTYICHTOB C Pa3IHMYHBIMH 00pa30BaTeIHLHBIMA NOTPEOHOCTIME U pruckamu. CyIIecTBy-
OIIHME METOJIBI TIEJArOrNIECKOr0 aHaIN3a YacTO HE TTO3BOJIIIOT A (PEKTUBHO CETMEHTHPOBATD
paBHOpOI[HLIﬁ KOHTHHI'CHT 06y‘{aIOLL[I/IXC$[ Ha OCHOBC MHOT'OMCPHBIX JaHHBIX 06 HX ycrieBacMo-
CTU U MOBEACHHUM, UTO 3aTPYAHSCT pa3paboTKy aJApECHBIX Mep MOLACPKKU U MOCTPOCHUE UH-
JUBHUAYabHBIX 00pa30BaTeNbHBIX TPACKTOpUil. Memodonozus. Jis pelienus TaHHOH npooie-
MBI OBLI NPUMEHEH W anpoOUpOBaH HHCTPYMCHT, OCHOBAHHBIH HA MOIH(DUIIPOBAHHOM
anropuT™e camoopranmyronmxcs kapt Koxonena (Self-Organizing Map, SOM), uaterpupo-
BaHHOM C KJIETOUYHBIM aBTOMAaTOM M KBaHTWJIBHOM Mepoil nucnepcu. McenenoBanue nposee-
HO Ha naHHbIX 400 CTy/IeHTOB, BKJIIOUABIINX aKaJIEMUYECKHE U MOBEJACHUYECKHUE IMOKa3aTesu,
KOTOpBIC OBLTH MPEIBAPUTENILHO CTAHJAPTU3UPOBAHbI. Pe3yivmamsi. AITOPUTM TIOKa3all BbI-
COKYIO D(p(peKTUBHOCTh B aBTOMAaTHU3MPOBAHHOM BBISIBIEHHH YCTOHUMBBIX TPYII CTYAEHTOB CO
CXOKMMHU NMPOMUIAMH, TAKUX KaK «CTYAEHTbI IPYIIIBI PUCKA», KMOTUBHUPOBAHHBIE CTY/IEHTHD)
U «CTYIEHTBl C IucOajJaHCOM IOCEIAaeMOCTH M ycrneBaeMocTH». KauecTBo kiacTepu3aliun
MTOJTBEPXKICHO MHJCKCOM critydTa (0,62), MPEeBIIAIONIMM PE3yIbTaThl TPAJAUIIMOHHBIX METO-
JIOB, a TAK)KE HATJISTHBIM MPENICTaBICHUEM Pe3yabTaToB. 3akatoueHue. [IpenokeHHbIN MOIX0T
OpeaAOCTaABIIACT MeAaroraM U aiMUHUCTpallun O6’beKTI/IBHOC OCHOBaHHEC IJId CO,Z[ep)KaTeHLHOﬁ
WHTEpIpeTalul JaHHBIX, pa3paboTku auddepeHInpoBaHHBIX [EJarorHueckux CTpaTeruit
Y MTOCTPOCHHUS UHAMBHYaJIbHBIX 00pa30BaTEIbHBIX TPAEKTOPHUH, HalIPaBICHHBIX Ha TOBBIIIE-
HUE YPPEKTUBHOCTH yIeOHOTO MPOIIecca U CHIDKCHUE aKaJIeMIUECKIX PUCKOB.

KiroueBnle cjioBa: 00pa3zoBaTeibHbIEC JAHHBIC, aKaJIEMHUECKasl yCIIEBAEMOCTh, TU(EPEeHI-
anus o0yueHus, eAaroruuecKasl aHaTUTHUKA, KJIACTEPHBII aHAIN3
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3asiBleHHe 0 KOH(IMKTe HHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IHMKTA
UHTEPECOB.

Hcropus crarbu: noctynuia B pegakiuio 10 centsiopsa 2025 r.; nopaboTaHa mocie peneH3u-
poBanus 26 nexadps 2025 r.; mpuHATa K myoaukanuu 24 gespaist 2026 1.

Hdas uurupoBanus: [ ywuna O.M., Anuxuna O.B. [lpuMmenenne MoaupUIMPOBAHHOTO aJIro-
pHUTMa, OCHOBAaHHOTO HAa HCITOJIb30BAHUH CAaMOOPTaHU3YIOIIUXCS KapT, JUIsl BBIABICHHS TPy
CTY/ICHTOB ¥ NOCTPOCHHS MHIMBHAYaJIbHBIX 00pa30BaTelbHBIX Tpaekropuil / BectHuk Poc-
CHICKOTO yHUBepcuTeTa Apy:xkObl HaponoB. Cepust: Mudopmarmzanus obpasoBanus. 2026.
T. 23. Ne 2. C. 196-210. http://doi.org/10.22363/2312-8631-2026-23-2-196-210 EDN: SJJIQAP

Application of the modified algorithm based on the use
of self-organizing maps to identify student groups and build
individual educational trajectories

Oksana M. Gushchina™, Oksana V. Anikina®=

Togliatti State University, Togliatti, Russian Federation
Edblue-waterfall@yandex.ru

Abstract. Problem statement. In the context of mass higher education, there is an urgent need
for individualization of education and timely identification of student groups with different
educational needs and risks. Existing methods of pedagogical analysis often do not allow
effective segmentation of a diverse contingent of students based on multidimensional data on
their academic performance and behavior, which makes it difficult to develop targeted support
measures and build individual educational trajectories. Methodology. To solve this problem,
applied and tested a tool based on the modified algorithm for self-organizing Kohonen maps
(SOM) integrated with a cellular automaton and the quantile measure of dispersion. The study
was conducted on the data of 400 students, which included academic and behavioral indicators
that were previously standardized. Results. The algorithm has shown high efficiency in the
automated identification of stable student groups with similar profiles, such as “at-risk students”,
“motivated students” and “students with imbalance of attendance and academic performance”.
The clustering quality is confirmed by the silhouette index (0.62), which exceeds the results of
traditional methods, and by the visual representation of the results as well. Conclusion. The
proposed approach provides teachers and the administration with an objective basis for
meaningful interpretation of the data, the development of differentiated pedagogical strategies
and the construction of individual educational trajectories aimed at improving the effectiveness
of the educational process and reducing academic risks.

Keywords: educational data, academic performance, learning differentiation, pedagogical
analytics, cluster analysis
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IloctanoBka mpodjembl. CoBpeMEHHasi CHCTEMa BBICIIETO OOpa30BaHMsI
CTaJIKUBACTCSl C HEOOXOIMMOCTBIO IMEpPexoia OT MAacCOBOr0 YHU(MUIIUPOBAHHOTO
MOAX0Ja K WHIUBUAYATU3UPOBAHHOMY OOYYEHHIO, YUUTHIBAIOLIEMY IE€PCOHAIIb-
HbIE aKaJIeMUYEeCKHe U TOBEJCHYECKHE XapaKTepUCTHKH oOywarommxcs [1-3].
[IpenogaBarenu W aAMUHUCTpAIMs OOpPA30BATENBHBIX YUPEKIACHHUM €KETHEBHO
CTAJIKUBAIOTCSl C TPYAHOCTSIMH CBOEBPEMEHHOTO BBISBICHHUS TPYMI CTYACHTOB,
TpeOyIOLMX JOMOIHUTEIBHON MOMJEPIKKU, U pa3pabOTKH Ul HUX WHAWBUyasb-
HBIX 00pa3zoBaTeIbHbIX TpaekTopuil [4—6]. CymiecTBytomue TpaauuOHHbIE METO/IbI
OLIEHKH YacTO OKAa3bIBAIOTCS HEAOCTATOUHO 3(P(PEKTUBHBIMU Uil PabOTHI C pa3HoO-
POAHBIM KOHTHHI'€HTOM OOYYaroIIUXCs, 00JalaloMX Pa3IUYHbIMU aKaJeMHuye-
CKHUMH CITIOCOOHOCTSIMH, MOTHBALIMEH U MOBEJCHUYECKUMHU XapaKTEPUCTHKAMHU.

B meparorndeckoil mpakTHKe OCOOCHHO OCTPO OUIYIIAETCS HEOOXOTUMOCTh
B OOBEKTUBHBIX MHCTPYMEHTaX, MO3BOJSIONIMX HE TOJIBKO OLIEHUBATH TEKYIIYIO
yCIIeBa€MOCTh, HO M IMPOTHO3UPOBATh 00pa30BaTelIbHbIE TPACKTOPUH, BBISBIISATH
CKPBITBIE 3aKOHOMEPHOCTH ¥ TPYIIBI CTYIEHTOB C OOUIMMH XapaKTePHCTUKAMH
Ut aapecHon padotsl [7—10]. PyuHoii ananu3 607IbIIMX MaCCHBOB 00pa3oBaTeb-
HBIX JJAaHHBIX MPAKTUYECKH HEBO3MOXKEH, UTO MPUBOIUT K CYyObEKTUBHOCTHU B MPH-
HSATUU MEJArOrMYecKUX pelIeHUi U 3ama3/ibIBaHUI0 OKa3aHHsl He0OX0aUMOM Mmoj-
JEPIKKU 00yUJarOIIMMCS.

IIpoBeneHHBIN aHAIN3 NIENArOTUYECKUX UCCIIENOBAHNN MTOKA3BIBACT, YTO COBpPE-
MeHHas oOpa3oBaresbHas HayKa aKTUBHO Pa3BUBAET MOAXO/Ibl, OCHOBAHHbIE HA JIaH-
HbIX. OcoOBIl MHTEpEC MPEACTABISIOT PA0OThI, MOCBAIICHHBIE IPUMEHEHHUIO aJIro-
PUTMOB MalIMHHOTO O0Y4€HHSsI, B YaCTHOCTU caMOOopraHusyroumxcs kapt Koxonena
(SOM), nns pemenus 3aaa4 oopazoBarenbHoi ananutuku [11]. AJI. Jdapxan u mp.
[12] uccnenyroT TEXHOIOTHU U METO/IbI 00y4YeHHs HEMPOCETEBBIX MOJIENIEH ISl TTPU-
MeHeHus B obpaszoBarenbHOl chepe. B pabore E.B. Uymakooit u ap. [13] nemon-
crpupyercs 3(p(PEeKTUBHOCTh IPUMEHEHHSI a/IallTUBHBIX HEHPOCETEBBIX CHCTEM IS
OpraHM3alii MHAMBUAYaIH3UpoBaHHOrO oOyuenus. MccnenoBanus A.A. bocosa
[14] monTBepKAAIOT MEPCIEKTUBHOCTD MCIIOIb30BAHUS METOI0B MAIIIMHHOTO 00yye-
HUSL U1 TUHAMHYECKOM KiaccuuKamy o0yJaronMxcss U MOCTPOCHUSI MHIUBHUILY-
JIBHBIX 00pa3oBaTeNbHBIX TpaekTopuil. OcoObIil MHTEpec Al MeAaroruueckoit
MPaKTHKH TpeAcTaBisioT padotsl S. Milinkovi¢ u ap. [15], a Taxke Y. Li u X. Chen
[16], neMOHCTpUpYIOIIHE BO3MOKHOCTH KJIACTEPU3ALIMHU CTYEHTOB JJIsl PAHHETO BbI-
SIBJICHUS aKa/IEMUYECKHUX TPYITHOCTEN U OPraHU3aIMK aAPECHOMN MOIEPIKKH.

OnHako CyIIECTBYIOUIME AJNTOPUTMBbI, BKJIIOYAas CTaHIAPTHHIC peau3aluu
SOM, gacTo 0Ka3bIBAIOTCS CIOKHBIMM I IPAKTUYECKOTO UCIOIb30BaHUs Meaa-
roraMM M HEIOCTaTOYHO aJalTUPOBAHHBIMM JJisi paboOThl ¢ 00pa30BaTEIbHBIMU
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naHHbIMU. OCOOCHHOCTBIO 00pa3oBaTeIbHON WH(MOPMAIMHU SBISETCS €€ MHOTO-
aCMEeKTHOCTb, BKJIIOYAIONIAsl KaK 00bEKTHUBHBIE [TOKa3aTelld yCIIeBAEMOCTH U TIOCe-
IAeMOCTH, TaK U CyOBEKTUBHBIE MOBEIEHYECKNE XapaKTepUCTUKU. CTaHIapTHbIE
anroputMbl SOM 1eMOHCTPUPYIOT YyBCTBUTEILHOCTh K AHOMAJIBHBIM 3HAaYEHUSAM
(BpIOpOCaM) U TPeOYIOT CIOKHOM pyUHOI HACTPOUKH MapaMeTPOB, YTO OIPaHUYH-
BaeT UX MPUMEHEHHE B 00pa30BaTeIbHON MPAKTHKE.

B cBsi3u ¢ 93TUM BO3HUKAET MOTPEOHOCTH B pa3pabOTKe MeAarorniecku OpreH-
TUPOBAHHOTO UHCTPYMEHTAPUS HA OCHOBE MOAU(PHUIIMPOBAHHOTO anroputma SOM,
MIO3BOJISIFOILETO:

® BBISBISATH YCTOWUMBEIE TPYIIIBI CTYIEHTOB CO CXOKUMHU 00pa30BaTeIbHBIMU

npopuIsiMy;

® BH3YaJIM3UPOBAThH CIOXKHBIE 00pa30BaTeIbHbIC JaHHBIC B IOCTYITHOM IS I1e-

naroroB (opme;

e pa3pabarbiBaTh OOOCHOBAaHHBIE HWHIWBUAyaJbHBIE  00pa30BaTeIbHbIC

MapIIpyThI;

® CBOEBPEMEHHO OKa3bIBaTh IIEJICHANPABICHHYIO ITEAarOTHUECKYI0 TIOIIEPIKKY.

Takum oOpazom, mpoOiiemMa UCCIIEIOBAaHUs COCTOUT B HEAP(HEKTUBHOCTH CY-
MIECTBYIOIIMX METO/OB ISl aHaM3a MHOTOMEPHBIX 00pa30BaTeIbHBIX TaHHBIX,
YTO HE IMO3BOJISET TIeIaroraM CBOEBPEMEHHO BBISBIISITh TPYIIIBI CTYICHTOB U CTPO-
UTh JJI HUX UHAUBUAYaIbHbIE 00pa30BaTeIbHbIE TPACKTOPUH.

Hacrosiiee ucciieoBanye HampaBieHO Ha pa3paboTKy u anpobarinto Moaudu-
LIMPOBAHHOTO AJTOPUTMa CaMOOpraHu3yromxcs kaptr KoxoHeHa, aianTupoBaHHOTO
JUISL pelIeHNs] KOHKPETHBIX MeJarorMuecKrX 3a/1a4 Mo BISABICHUIO TPYTII CTYCHTOB
1 00€eCTIEYHMBAIOIIETO COEPIKATENFHYIO HHTEPIIPETAINIO Pe3yIbTaToB JUIsl TOCIEy-
OLIETO IOCTPOEHUS UHANBUYaIbHBIX TPACKTOPUNA MPAKTUKYIOIIUMH IE1aroraMH.

MeTtonosorusi. [[is pemieHus: moctaBieHHON MpoOieMbl pa3paboTKu meaaro-
TUYECKH OPUEHTUPOBAHHOTO HHCTPYMEHTAPHSI IPUMEHSETCS SIMIIUPUIECKUI KO-
YECTBEHHBIN MOAXO/ K aHAJIM3y MHOTOMEPHBIX 00pa3oBaTeIbHBIX JaHHBIX. MeTo-
JIIKA UCCIIEZIOBAHUS CTPOUTCS HA MCTIOIB30BaHUH MOAU(DHUIIMPOBAHHOTO aITOPUTMA
camoopranusyromuxcs kapt Koxonena (SOM), aganTupoBaHHOTO ISl paOOTHI
¢ oOpa3oBaTeIbHBIMU JAHHBIMU U 00ECIICUCHUS COIePIKATEIBHON HHTEPIIPETAIINH
Pe3yJIbTaToB ISl TIeJaroroB.

OMnupudeckyto 0a3y uccieaoBaHus cocTaBuin ganHbie 400 CTyIeHTOB, BKITIO-
YaoIIMe KOMIUIEKC aKaJIeMHUYECKHX TOKaszareled (CpeaHsisl OIeHKa, pe3yJabTaThl
TECTOB 10 MaTeMaTHKe, aHTIMKHCKOMY SI3BIKY, HH(OpMaTHKe U MHPOPMAITHIOHHOM
KyJIBTYpE) B TTapaMeTPOB Y4eOHOTO MOBEACHHS (ITOCEIAEMOCTh, y4aCTHE B CTYICH-
YECKUX OpraHW3alusaX, MOCEHICHNe KOHCYNbTanuii). Beibopka orpakaer pa3Ho-
oOpasue oOpaszoBaTeabHBIX Mpodusei u 00ecreuynBaeT pernpe3eHTaTHBHOCTh aHa-
m3a. O0paboTKa JTaHHBIX OCYIIECTBISIIACH B HECKOIBKO ATAIOB.

1. ITonroroBka u mpenoOpadoTKa naHHbIX. [IpoBoaMIIack arperaius 1aHHBIX U3
AJIEKTPOHHBIX CUCTEM YIIPABIEHUS O0OyYeHHEM U aIMUHUCTPATUBHBIX 0a3 TaHHBIX.
Oco0oe BHUMaHUE yAEAI0Ch MIPOBEPKE MOTHOTHI U KOPPEKTHOCTH JaHHbBIX, YCTpa-
HEHUIO aHOMalluil U BHIOPOCOB, YTO 00ECIEeUnBai0 BHICOKOE KAaYECTBO MCXOIHOM
nH(pOpMaIUU 715 TTOCIEAYIOIETO aHaTn3a.
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2. Cranmaptusamnys ¥ MacmTaOupoBaHue NaHHBIX. st oOecriedeHus coro-
CTaBUMOCTH PAa3HOPOJHBIX IOKAa3aTesIeld MPUMEHSINCh METOAbl CTaHIAPTHU3ALUU
1 MacITabUpPOBAaHUS JAHHBIX, TO3BOJISIIOIINE MPUBECTH pa3IMYHbIE 00pa30BaTEb-
HBIE IIaPAMETPBI K €UHON METPUUECKOM IIKAJIE.

3. KnactepHplii aHaM3 HAa OCHOBE MOIU(MUIIMPOBAHHOTO AJITOPUTMa CaMoO-
opranusyrouuxcs kapt KoxoHeHa, THTETpUPOBAHHOI'O € JIEMEHTAMHU KJIETOYHOTO
AaBTOMAaTa M KBaHTWJIBHOW JMCIEPCHOHHON MEpbl, HAIIPABJICHHBI Ha BBISBICHUE
TPYII CTYAEHTOB. JlaHHBIE MOAM(UKALMU TO3BOJIAIOT aJTOPUTMY YUYUTHIBATH HE
TOJILKO OT/EJIbHbIE OIIEHKH, HO M 00Il1e MaTTEePHBI YCIIEBAEMOCTH, a TAKkKe YCTOM-
YUBO OTHOCHUTH CTYACHTOB K IpyIIaM Ja)ke IpH HAJTUYMH HECTAH/IAPTHBIX CUTYya-
Ui B UX y4eOHOI HCTOPUU. DTO MOBBIIIAET COIEPHKATEIBHOCTD BBIJICJICHHBIX KJIa-
CTEpPOB U 0OOOCHOBAHHOCTD MEIarOrNYeCKUX BBIBOJIOB.

4. IMocneanawmii atarn. [[ns obecredeHus meaaroruaeckoi HHTePIpeTHPyEMOCTH
pE3yabTaTOB IPUMEHSIINCH:

e xaprta pacctossaui (U-Matrix) ajis HansIIHOTO OToOpaskeHusl Tpynm (KJja-

CTEPOB) U I'PAHUIL] MEK]TY HUMU;
e ajroput™m t-SNE mis rpadgudeckoro oToOpa’keHHs CXOICTB W Pa3IHUUN
MEXy 00bEeKTaMu.

Jnst obecrieueHrs JOCTOBEPHOCTH PE3YIbTaTOB UCTIOIB30BAIMCH METO/IbI TIIIA-
TEJIbHOW Tpe100paboTKM JAHHBIX U CTAHAAPTH3ALNHN, YTO MUHUMH3UPOBAJIO BIIHS-
HUE CITy4YalHbIX OTKJIOHEHUH U CUCTEMAaTHYeCKUX omunOok. KadecTBo kinactepusa-
LMK OLICHMBAJIOCh C IOMOIIBI0 HHJAEKCA CHIIy3Ta, MOKA3aBILEr0O YIYyYIIEHHBIE
3HAYEHUS 110 CPABHEHUIO C KJIACCHYECKUMU METOJaMHU.

HccnenoBanue NpoBOAKUIOCH C COOMIOACHNEM 3THYECKUX HOPM, BKIIIOYAst aHO-
HUMU3ALMIO JTAHHBIX CTYJIEHTOB M 3allUTy MepCOHalbHOM MHpopmanuu. Pesymb-
TaThl IPEACTABIIECHBI B arPETHPOBAHHOM BH/IE, YTO UCKIIFOUAET BOBMOKHOCTh UJIEH-
TU(UKALNN YYaCTHUKOB UCCIIETOBAHMUS.

[TpenyioxkeHHasi MOCIENOBATENBLHOCTh 3TANoOB 00ECHEYMBAET KOMIUIEKCHBIN
aHanu3 o0pa3oBaTeIbHBIX JAHHBIX U COUYETAET TEXHUYECKHE BO3MOXKHOCTU MOIM-
¢unmposanHoro anroputMa SOM ¢ menarorn4eckoil HHTepnpeTanuent pesysbra-
TOB, YTO [TO3BOJISIET CO3/1aBATh TPAKTUKO-OPUEHTUPOBAHHBIA HHCTPYMEHTAPUN JUISI
MOAACPKKN MPUHATUS PEIICHUIN 110 MOCTPOEHUIO MHINWBUIYAIBHBIX TPACKTOPHUIl
B 00pa3oBaTeIbLHOM IpoLecce.

PesyabTarsl n 00cy:xaenne. [ BEISIBICHNUS YCTOWYMBBIX 3aKOHOMEPHOCTEN
B aKaJEMUYECKHUX U MOBEJEHYECKHUX MOKA3ATENSIX CTyJEHTOB UCIOJIb30BAIUCH Me-
TOABI MALIMHHOTO OOy4YeHMs, aJanTHPOBAHHBIC IS MCCIENOBATEIILCKUX 3a/ad
B oOpasoBanuu. [lepen aHanu3oM JaHHBIE TIPOILIH THIATEIBHYIO TTPEI0OPadOTKY:
ObUIM UCTIpaBJIEHBI (POpPMATHBIE OMIMOKHU M MPOITYCKH, YUCIOBBIE TIOKA3aTeNu pu-
BEJICHBI K COMOCTaBUMOM MIKayie (HOpMalu3alus), a TakKe MPUMEHEHO YCTOWYH-
BO€ MAacCIITa0MpPOBAHUE, YMEHBIIAIOIIEE BIUSHUE CIyYalHBIX OTKIOHEHHWH U BBI-
OpocoB. ITo 00ecreunsio BEICOKYIO HaJIeXKHOCTh U JJOCTOBEPHOCTH MOCIETYIOIIETO
KJIACTEPHOTO aHanu3a. JlaHHbIe U1l KaK0r0 CTY/IEHTA, BKJIIOYAOIIUE aKkaaeMHuye-
CKHE U MOBEJCHUYECKHE XapaKTePUCTUKH, PEICTaBICHBI B Ta0m. 1.
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Tabnvua 1. JlJaHHbIe CTYAEHTOB

AkapemMunyeckue xapakTepucTuku MoBeaeHYeckne xapakTepucTukm
= X Pe3ynbratbl TECTOB
b 3 - P
& I = M) 0
- o 9 = 6 P z
- '6 i © ] © g g 2 ‘:‘[ 0 ‘:“[
z . [ S 2} X I m o - S T
Q oS -3 s o® s o x I s
g g 2k = 'S 5 - £ g gs
> H [ & s g E H [l 3=
= 3 cz g 2 s El «© od [Tl
© = 883 QE) Q g 52 2 m 3 ok
° 6 ° & S -8- 2> 3 0 9 2=
= 5 o X @ S I >
& Q = = I F-3 ) @ )
s | i : | % |2 3 85| &
@ g < = > T O 2
o S >
(%) 4
1 8,9 0 91 73 97 86 Bbicokuii Ja [a
2 7,6 10 97 90 66 84 CpenHuit Het Het
3 9,1 1 81 81 68 66 Bbicokuii Ja [a
4 9,4 0 94 93 62 69 Bbicokui Ja Het
400 8,6 10 61 64 57 97 Bbicokui Ja Ja
UcTto4Humk: coctasneHo O.M. MNywmHoi, O.B. AHMKNHOA.
Table 1. Students’ data
Academic performance Behavioral characteristics
Test results - Iy
£ g2 | §
2 | B @ 0 g Ty | 2
1] Q 3 - 0 1]
€ 8 @2 ® c = o ® > =
o = o [ = <) c = S o
- Q =] o [ =0 7}
o “ 3 = = o 3] & - o 2¢c
2 £ ow £ 2 @ c c o0 Sw
o e 58 ] = o 2 o =8 | 9
b o ° = [ + = Y © © o >
- = w 3 [ o N c
g £ © o £ 5 - £
3 = € 5 > 58 c
o z o L o tpo @
o £ - é_“ 5] E
1 8.9 0 91 73 97 86 High Yes Yes
2 7.6 10 97 90 66 84 Middle No No
3 9.1 1 81 81 68 66 High Yes Yes
4 9.4 0 94 93 62 69 High Yes No
400 8.6 10 61 64 57 97 High Yes Yes

Source: compiled by Oksana M. Gushchina, Oksana V. Anikina.

[Tepen npumenenuem camopranusyrouieiics kaptsl (SOM) Bce npu3Haku ObLTH
CTaHJAPTU30BAHBL: y KaXXJ0TO 3HAUEHUS BBIYUTAIOCH CPE/IHEE 3HAYCHUE U JeIu-
JIOCh Ha CTaHIApTHOE OTKJIOHEHHUE, B PE3YJIbTaTe Yero NMPU3HAKU MOTYUHIN CPEe-
Hee 0 u crangaptHoe oTkioHeHHe 1. CTanmapTu3anus BaxkHa, HOCKOJIbKY SOM
OIMPAETCS Ha PACCTOSHUS MEXAY HaOIoAeHUsIMI: 0e3 IPUBEACHUS K OHOH IIKa-
JIe IPU3HAKU ¢ OOJBIIMMHU YUCIOBBIMH AUAaNa30HaMH OyAyT JOMHUHHUPOBATh U UCKa-
xKath KapTy. IlpuBeneHue MaHHBIX K COMOCTAaBUMBIM IIKajaM OOECHEumIo Kop-
PEKTHYIO TPYNIIHPOBKY ¥ MHTEPIIPETAIIUIO PO(UIICH CTYICHTOB.

st apdexTrBHOTO aHATM3a U UHTEPIIPETAIIMHA PE3YIBTaTOB ObLIa pa3padora-
Ha METOJIMKA MO3TAIMHON BU3yanu3anuu o0yueHHoi kaptel SOM. Kapra camoopra-
HU3YIOLIeHcsl HEWPOHHOM CeTH, 0TOOpaXkaroliasi TPyIIbl CTYIEHTOB C IOXOXKUMH

IEJATOTUKA U JUJAKTUKA THOOPMATHU3ALIN 201



Gushchina O.M., Anikina O.V. RUDN Journal of Informatization in Education. 2026;23(2):196-210

XapaKTePUCTUKAMH U COXPAHEHHUEM CTPYKTYPHBIX B3aMMOCBSI3€l MEXy TaHHBIMHU,
noka3aHa Ha puc. 1. CocenHue y3ibl Ha KapTe COOTBETCTBYIOT CTy/A€HTaM ¢ Oiu3-
KHMH aKaJIEMUYECKUMU U MIOBEACHUYECKIUMH CBONCTBaMHU.

8 1.00

390

0.90

0.80

0.70

0.60

339 l 0.50

Y KoopauHaTa HeipoHa / Neuron Y coordinate

r 0.40

N

PaccrosHune mexay HeripoHamu / Distance between neurons

383 355
r 0.30

X KoopamHarta HelpoHa / Neuron X coordinate

Puc. 1. Kapta camoopraHnayouwencs HeMPOHHOW CETU
Ucto4Humk: codpaHo O.M. MywmHo.
Figure 1. Map of a self-organizing neural network
Source: created by Oksana M. Gushchina.

Busyanuzanust kapTel pacctossHuid Mexay Heifponamu (U-Matrix) mo3BossieT
OLIEHUTH CTPYKTYPY JTaHHBIX U BBISIBUTH paclpeielicHue KIacTepoB Ha Kapre. boiee
TeMHbIE 00JNAaCTH YKa3bIBAIOT Ha HEOOJbIINE PACCTOSHUS MEXKIY HEHPOHAMH, YTO
CBUJICTEIILCTBYET O CXOXKECTHU XapaKTEPUCTHK CTYJCHTOB B 3TUX 00nacTsx. Mapku-
POBKa JaHHBIX HA KapTe CITIOCOOCTBYET HICHTU(DUKAITUH TPHHAIIIC)KHOCTH KOHKPET-
HBIX CTYJICHTOB K OIIpEeICHHBIM HEHPOHaM U KJ1acTepaM, YTO BasKHO JJISI [1€1aroroB
MIPU aHAJTN3€ WHIUBUIYaTbHBIX U TPYMIIOBBIX OCOOCHHOCTEH O0YJaOITIXCSI.

[Tocne oOyuenus SOM Beca HEWPOHOB MCTIOIB30BAHbBI KaK MPU3HAKU IS Kila-
crepusanuu MetogoM K-means. OnTuManbHOE YHCIO KIACTEPOB OINMPEACTSIOCH
C TOMOIIBI0 METO/a JIOKTSI M MHACKCA CHiIydTa [9], OoNTUMaIbHBIM OKa3aioch 3.
KauecTBo knactepu3auy OleHUBAIOCH MO UHACKCY CUITYITa U BU3yaIbHOU HHTEP-
nperaun kapt U-Matrix (ta0m. 2).
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Tabnua 2. Unpekc cunyaTa ajg Tpex MeToaoB

MeTopn WUHpekc cunyaTta
MoandunumpoaHHbin SOM + K-means 0,62
Knaccuuyeckuint SOM + K-means 0,54
K-means Ha NCXOAHbIX AaHHbIX 0,48

UcTto4Humk: coctaBneHo O.M. MNywmHonm.

Table 2. Silhouette index for three methods

Method Silhouette index
Modified SOM + K-means 0.62
Classic SOM + K-means 0.54
K-means on the basis of original data 0.48

Source: compiled by Oksana M. Gushchina.

MoaudunupoBanusiii SOM mnoka3zan HawiIydlllee KaueCTBO KIACTEpU3AIlHH,
YTO CBUAETEILCTBYET O O0JIEE€ YETKOM pa3/IeJIEHUH TPYIII CTYIEHTOB.

B pesynbrare npumenenus merona K-means k BoIXoAHBIM TaHHBEIM SOM ObLTH
BbIJIEJIEHBI TPU YCTOMUMBBIX KJacTepa CTYyACHTOB, Pa3IMyYaloluXcs 10 aKajaeMuye-
CKOM yCTIeBa€MOCTH U MOBEJACHYECKUM XapaKTepuCcTUKaM (puc. 2).

Knactep 1 (136 cTyzneHT) 1eMOHCTPUPYET HU3KHUE MTOKA3ATENH CpeiHero Oasia
(—0,36) npu noBeiIeHHOM ypoBHE npomyckoB (0,31). Jlanuslii npodunb xapakTe-
PEH U1 CTYEHTOB, UCIIBITHIBAIOLUX CUCTEMHBIE TPYJHOCTH B OCBOCHUH YU4EOHOTO
MaTepuaia ¥ TpeOyIoUINX IieJeHaNpaBICHHON MeIarornueckoi moaaepkku. Jlms
JAHHOM TPYIITBI HEOOX0JMMa pa3paboTKa MHINBUAYAILHONW TPAEKTOPHHU C YCHUIICH-
HOM aKaJeMUYECKOM 1 MOTUBALIMOHHOM MOJEPIKKOM.

Knactep 2 (115 cTyneHTOB) mOKa3bIBaE€T BBICOKYIO aKaJeMHUECKYIO ycCIeBae-
mocTh (0,53) mpu HU3KOM ypoBHE npomyckoB (—0,22). CTyaeHTbl TaHHOM TPYIIIbI
OTJIMYAIOTCS CTAOMJIbHOM Yy4eOHON AMCLMIIIMHONW U MOTYT paccMaTpUBaThCs Kak
aKkaJeMHuYecKH ycreminbsle. MuauBuayanbHas TpaeKTopus Ui HUX MOXKET OBITh
OpPHEHTUPOBAHA Ha YIIyOJIEHHOE M3yYeHHE MPEAMETOB, UCCIIEIOBATEIbCKYIO HITH
MIPOEKTHYIO AESITENbHOCTD.

Kunacrep 3 (149 ctyneHToB) XapakTepusyeTcs CpEIHUMHE IMOKa3aTeJIIMHU KakK 10
ycneBaemoctu (—0,09), Tak u no nocemaemoctu (—0,11). Jlannas rpynna mpen-
CTaBISIET OCOOBII MHTEpEC IS Pa3pabOTKH MPOPHIAKTHIECKUX MEp, HApaBJICH-
HBIX Ha MPEAOTBpAIllEHUE BO3MOXKHOTO CHIIKEHHUS aKaJIeMUYECKUX TMoKa3aTelne.
Tpaekropusi MOXKET BKITIOUATh PETYISIPHBII MOHUTOPHHT, KOHCYJIBTAIIMOHHYTO TTO/I-
JICP’KKY U BOBIICUEHHE B aKTUBHBIE (DOPMBI 00yUeHUs JJIsl MOJJePIKAHUS U TIOBbI-
IICHUS] MOTHBALINH.

[Tpumenenue K-means k npusHakam, nonydeHHsIM U3 SOM, no3Bomnuio 60-
Jiee 9YeTKO CETMEHTUPOBATh CTYJICHTOB I10 KIIIOYE€BBIM 00pa30BaTeIbHBIM ITapaMeT-
paM. JlanHas kiacTepusaius OTKPHIBAET BOSMOKHOCTH IS IIEI€HAMPABIEHHOTO
MEaroTHYeCKOr0 BMEIIATENbCTBA U Pa3padOTKH MHAMBHIYaJbHBIX CTpaTeTul
MOAJEPKKU U 00pa30BaTeNbHBIX MapHIPyTOB B 3aBUCHUMOCTH OT MOTPEOHOCTEH
Ka)JI0M TPYMIIbIL.
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KapTa caMoopraHusyoLLmMxca HeMpoHHbIX ceTel cTyaeHTos / Student Self-Organizing Map
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Puc. 2. KombuHauusa anroputMma K-means 1 camoopraHuaytoLLeiics HeMpPOHHOM ceTu

Ucto4Huk: cospaHo O.M. MNywmHo.

Figure 2. Combination of the K-means algorithm and a self-organizing neural network

Source: created by Oksana M. Gushchina.

Coueranue 3TUX METOIOB 00ECIIeIO 0oJiee TOUHYIO UCHTHU(DHUKAIUIO TTPE/I-
CTaBUTEJICH KaXKJIOTO KJIAcTepa U BBISIBICHUE KIIFOYEBBIX XapaKTEPUCTHK, OMpee-
JIAOIINX HpI/IHaI[JIC)KHOCTB CTYI[CHTOB K OHpeI[eJICHHBIM prr[HaM.

B nmomonHeHHe K ONMMCAaHHBIM METOJaM IS BH3YyaIM3allii M CHIDKCHHS pa3-
MEPHOCTH UCXOAHBIX TaHHBIX ObLT mpuMeHeH anroputm t-SNE, kotopsrit addex-
TUBHO OTOOpa)KaeT MHOTOMEPHBIEC JAaHHBIE B IBYMEPHOM MPOCTPAHCTBE, COXPAHSS
JIOKaJIBHYIO CTPYKTYPY (pHcC. 3).

B pesynbrare Busyanmuzanuu anroputMoM t-SNE ObLIM BBIAENEHBI YETHIpE
TPYTIBI CTYICHTOB, KaX/1ask U3 KOTOPBIX 00J1a/1aeT XapaKTEPHBIM IMPOQHIIEM.

Knactep 0: cTyaeHTBI TaHHOM TPYIITBI IEMOHCTPUPYIOT OTHOCUTEIBHO HU3KUH
ypOBEHb 00pa30BaTEIbHBIX JOCTHKEHUN 1 HEBBICOKYIO Y4eOHYIO aKTUBHOCTD, CO-
IIPOBOXKIAIOIIYIOCS YMEPEHHBIM YPOBHEM BOBJIEYEHHOCTH B [IOBEIEHYECKUE ACIIEK-
ThI y4eOHOTO Tiporiecca. Kiactep xapakrepu3yeTcsi Kak IpyIia CTYISHTOB, UCIIbI-
ThIBAOIIINX pr,Z[HOCTI/I C MOTI/IBaHHeﬁ 148 aKa[[eMI/I‘IGCKOI\/'I YCHCIHHOCTLIO, qTO
TpeOyeT IeIeHanpPaBIeHHBIX MEp TOIEPIKKU U BOBJICUCHUSI.
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Knacrepusauma crygentos / Student Clusters Visualization (t-SNE)
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Puc. 3. Busyanusauusa anroputmom t-SNE

UcTto4Hmk: codpaHo O.M. MNywmHo, O.B. AHMKNHOWN.

Figure 3. Visualization using t-SNE algorithm

Source: created by Oksana M. Gushchina, Oksana V. Anikina.

Knactep 1: aTa rpynmna xapakrepu3yercss BHICOKUMH 00pa30BaTeIbHBIMU pe-
3yJAbTaTaMy M aKTUBHBIM y4acTHEM B y4eOHOU M BHEy4YEeOHOM JESITeTbHOCTH, YTO
OTpa)kaeT BBICOKUH YPOBEHb MOTHBALMM U OTBETCTBEHHOCTH. Takas rpyIira cTy-
JICHTOB OTJIUYAETCS BBICOKOW y4eOHOW MOTHBAIMEH W COIMAILHON BOBIICYCHHO-
CTBIO, UTO CITIOCOOCTBYET MX YCIEUTHOW afanTaluy U pa3BUTHIO.

Kiacrep 2: cTyneHTHI TOKa3bIBAIOT XOPOIINE aKaJJeMUYECKUE TTOKA3aTeIu IPU
JIOCTaTOYHO BBICOKOH Y4eOHOM aKTUBHOCTH U 3HAYUTEILHOM YPOBHE BOBJIEUEHHO-
CTH B TIOBEJICHYECKUE aCIIEKThI, YTO CBUACTEILCTBYET O COATAHCHPOBAHHOM COYE-
TAHWH YCIIEXOB U aKTUBHOCTH. DTOT KJIACTEP MOKHO MHTEPIPETUPOBATH KaK IPYyII-
Iy TEXHUYECKH OpPHUEHTUPOBAHHBIX, AKTHUBHBIX CTYIEHTOB, KOTOPBIM CTOMT
PEKOMEH/I0BaTh MOBBIIIEHUE BOBJICYEHHOCTH B KOHCYJIbTAIMOHHBIE MEPOIPUATHS
JUISL yIYYIIEHUS aKaJEMAYECKOM MOANEPKKH.

Kiactep 3: B 3T0#f Tpynmne HaOMOMAETCsS CPETHUN YPOBEHb 00Pa30BaTEIbHBIX
JTOCTIKEHUH TPU YMEPEHHOH y4eOHOM aKTUBHOCTH U CTAOMIILHOM TIOBEICHUH, YTO
YKa3bIBaeT Ha cOaJlaHCUPOBAHHBIN, HO MEHEE BBhIPAKEHHBIN MPO(UIH 1O CpaBHE-
HUIO ¢ IpyruMu kiactepamu. CTyIeHThl JaHHOTO KJIacTepa OTJIMYAIOTCS OTBETCT-
BEHHBIM MOJXOJIOM K y4eOe U aKTUBHBIM HCIOJIb30BAHHEM PECYPCOB MOAJIEPIKKH,
YTO CHOCOOCTBYET MOMJICPIKAHUIO YIOBICTBOPUTEIHLHOTO YPOBHS aKaJIeMHUeCKOM
YCIIEBAEMOCTH.
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B pesynbrare KiiacTepHOTO aHaJIM3a PaCCUUTAHBI CPETHUE 3HAUCHHSI UCCIIeTye-
MBIX TIOKa3aTelNel sl KaXI0TO Ki1acTepa, YTO TO3BOJIWIIO BRIJIEIUTH UX XapaKTep-
Hble npodmnn. Busyanuzanus (puc. 4) 1eMOHCTPUPYET YETKHE MEKKIIACTEPHBIC
pas3nuuMs MO BCEM BKIIOYCHHBIM HMHIUKATOpPaM, 4YTO OOECTEYMBACT HATVISITHOE
CpaBHEHHE TPYII ¥ UACHTU(UKAIMIO UX KIIFOYEBBIX OTINYHMA.

MoBeaeHYECKMe xapaKTepucTHKM no knactepam / Academic Performance by Cluster
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Puc. 4. Budyanusauus knactepoB no 06pasoBaTesibHbIM 1 MOBEAEHYECKMM MoKa3aTensim
UcTto4Hmk: codpaHo O.M. NywmHo, O.B. AHMKMHOWN.

Figure 4. Visualization of clusters on the basis of educational and behavioral indicators

Source: created by Oksana M. Gushchina, Oksana V. Anikina.

AKaJileMu4ecKue napamMmeTpbl IPOSIBISIFOT CYLIECTBEHHYIO BApUAaTUBHOCTb MEX-
Iy KJIacTepaMH: CpeiHue Oasulbl 3HAYUTENIBHO Pas3lIMYaloTCs, YyTO OTpakaeT He-
OHOPOIHOCTh Y4E€OHBIX JOCTIKeHHN. Kiactepsl ¢ 0ojiee BBICOKUMH CPEIHUMH
OalaMy XapaKTepHU3YIOTCs YCTOWYUBBIMH aKaJIeMHUSCKUMH TPAKTHKAMH, TOTIA
KakK KJIACTEPhI C HU3KMUMH 3HAYCHUSMHU YCIIEBAEMOCTH TPEOYIOT IIeJICHAIPaBICH-
HBIX KOPPEKIIMOHHBIX MEP W YCWJIEHHOW IeJarormdeckon noxaep:kku. Ilocemniae-
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MOCTb TaK)Ke BBICTyNaeT HH(OOPMATUBHBIM MapKepoM y4eOHON OTBETCTBEHHOCTH:
KJIACTEPHI C MEHBIIIECH J0JICH TPOIYCKOB IEMOHCTPUPYIOT 00JIee TUCIIUILUTHHUPOBAH-
HOE y4yeOHOe TOBeJeHNE. AHAIU3 0 OTAEIBHBIM JUCIUIUIMHAM (MaTeMaTukKa, aH-
IIMACKHNA S3bIK, HHPOpPMaTHKa, HHPOPMAIMOHHAS KYJABTYPa) BBIBII crieruduye-
CKHE MaTTepHbl YCIEBAEMOCTH, YTO MO3BOJISIET MPOBOAUTH CETMEHTALIMIO CTYJIEHTOB
10 YPOBHIO BJIa/ICHUS KIIFOUEBBIMU MPEAMETHBIMU KOMIIETEHLIUSMHU.

[TapamtensHO ObUTH MCCIIEIOBAHBI MIOBEICHYECKUE HMHIUKATOPHI, KOTOPBIC TaK-
)K€ TIOKA3aJId 3HAYMMBIE Pa3IMuUs MKy KJacTepaMu. YPOBEHb aKTUBHOCTH 00Y-
YAIOMUXCSl U y4acTHE B CTYACHUYECKUX OPTaHHM3AIUAX BapPbUPYIOT MEXAY TpyI-
MaMu, OTpakasi pa3auyusi B COLIMAIILHONW BOBJICUEHHOCTH U YPOBHE WHUIIUATUBHI.
YacToTa NOCEImeHnii KOHCYJIBTAli CIIY>KUT JOIOJHUTENIBHBIM OKA3aTeIeM UHU-
[UAaTUBHOCTU U TIOTPEOHOCTH B aKaJeMHUYECKOM MojIepKke. B cCOBOKymHOCTH aka-
JeMUYECKUE W TOBeIeHUECKUEe MPOQHIN TO3BOJISIOT BBIIENIATH KIacTephl ¢ pas-
JUYHBIM PHUCKOM aKaJeMHYECKOW HEYCIIeBAeMOCTH W Pa3HOW IMOTPEOHOCTHIO
B MPEIOCTABICHUHU JIONTOJTHUTEIbHOM MOICPIKKH.

Takum 00pa3oM, MOTyUEHHBIE TAHHBIE MPEIOCTABISIOT BO3MOXKHOCTD HE TOJb-
KO CErMEHTHPOBATh CTYJCHTOB I10 WX aKaJEMUYECKUM U TTOBEJICHUECKUM XapaKTe-
pPUCTUKAM, HO U BBISIBUTH TPYIIIbI, TPEOYIOIIHE 0COO0OT0 BHUMAHUS U TOJIEPIKKH,
YTO SIBJISICTCSI OCHOBOM JIJISl TOCTPOCHMSI HHIMBUYaTbHBIX 00pPa30BaTENbHBIX TPa-
EKTOpUI. DTU pe3ybTaThl CO3MAIOT OCHOBY AJis pa3paboTku Oomnee 3¢ (HeKTUBHBIX
cTpareruii 00y4yeHHsI 1 MOTHBAIUH, a TAK)KE JUTs TalbHEHIero aHanu3a (akTopos,
BJIMSIFOIIUX HA YCIIEX CTYJAEHTOB.

3akiouenue. [IpoBeaeHHOE UCCIEIOBAaHNE MMOATBEPINIIO BBICOKYIO TIPAKTH-
YECKYI0 3HAYMMOCTh MPUMEHEHUST MOIU(DUIIMPOBAHHOTO JITOPUTMA CaMOOPTaHU-
3YIOLIUXCS KapT JJIs1 3a]1a4 MeJaroru4eCckoi aHaIMTUKK, B YACTHOCTH JIJ151 BBISIBJICHHSI
TPYIII CTYJICHTOB CO CXOKUMHU MPO(UIIsiMUA. BBISIBIIEHHBIE TPYIIIBI CITYKaT O0bEKTUB-
HOI OCHOBOH AJisi MOCTpoeHusi Tu(depeHIIMPOBAHHBIX UHINBUAYAIBHBIX 00pa3o-
BaTENIbHBIX TPACKTOPUH. J[J1s1 CTYZICHTOB TPYIIITBI PUCKA 3TO MOTYT OBITh TPACKTOPHH
C YCHJICHHOM aKaJeMUYECKON U TICUXOJIOTO-MeIaroru4eckoi noaaepxkou. st mo-
TUBUPOBAHHBIX CTYJICHTOB — TPAEKTOPHH, OPUECHTUPOBAHHBIC HA YIITyOJICHNE 3HAHUI
Y UCCJIEIOBATENBCKYIO ACSTENBHOCTD. [|JIsl CTYIEHTOB CO CPETHUMH TOKA3aTEIAMU —
MpOopWIAKTUIESCKHE TPACKTOPHH, HANPABICHHBIC HA CTAOMIM3AIMIO U TIOBHIIICHUE
yCIIEBAEMOCTH Yepe3 BOBIICUCHHE B aKTHBHBIE (DOPMBI 00YUIEHHUSI.

Taxo# moaxoa OTKPBIBAET MEPCIEKTUBBI ISl pa3padOTKU aAanTUBHBIX 00pa30-
BaTEJIbHBIX CTPATETUid, HAIIPABICHHBIX HA MOAJAEPHKKY YA3BUMBIX IPYIII CTYAEHTOB
U CTUMYJIMPOBAHUE UX aKaJEMUYECKOU U COIMATIbHON aKTUBHOCTH.
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Abstract. Problem statement. The dissonance between the pace of technological advancement
in clinical practice and the relative stasis of traditional medical pedagogy represents a critical
challenge. The classical model, built upon lectures, textbook-centric learning and practical
sessions, reveals significant limitations in preparing graduates for a digitally healthcare system.
While these methods have historically formed the basis of medical training, they are increasingly
insufficient for cultivating the dynamic, complex competencies — data-driven decision-making,
virtual patient interaction, digital applications. Methodology. For the formation of subject
competencies priority should be given to teaching using the Digital Medical Educational
Environment, which must include modern technologies: interactive anatomical atlases,
augmented and virtual reality technologies, platforms or applications for working with extensive
databases of real clinical cases, Al-powered expert systems that guide students through
differential diagnosis, various medical devices and others. Results. The authors prove that the
classical model of medical education with its primary reliance on lecture-based instruction and
time-bound practical sessions is increasingly inappropriate for cultivating the dynamic skill set
required in the modern digital clinic. To bridge this growing competency gap the intentional
design and implementation of a comprehensive Digital Medical Educational Environment is
offered. This environment should function not as an auxiliary layer but as the fundamental
“digital skeleton” of the entire educational process. The authors explore the pedagogical
imperatives, architectural principles and systematic classification of digital tools required to
build an integrated Digital Medical Educational Environment capable of systematically
fostering clinical thinking and preparing future physicians for the complexities of 21st-century
medicine. Conclusion. The gradual and discipline-specific integration of digital tools — from
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interactive atlases and simulators to specialized clinical applications — into a unified Digital
Medical Educational Environment provides the foundation for training medical students in both
basic and specialized departments at medical schools. This environment offers unlimited
opportunities for access to modern clinical knowledge during their studies in basic and
specialized departments and during their internships, practical training and future career.
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MUHTerpauma umdpoBbix 00Opa3oBaTesibHbIX TEXHOJIOTUNA
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AnHoTanms. [locmanoeka npodnemvi. HecOOTBETCTBHE MEXIYy TEMIIAMU TEXHOIOIMYECKOTO
mporpecca B KIMHAYECKOH IPAKTHKE M OTHOCUTENIBHOI CTaTHYHOCTBIO TPaJUINOHHOW MeJTH-
IMHCKOW ITelarOTUKHU MPEJCTaBIsET Cephe3Hyto mpobiemy. Kimaccuueckas Moaenb, OCHOBaH-
Hasl Ha JICKIUAX, MPAKTUYECKUX 3aHATUAX, OOyUCHHUHU 10 yueOHHUKaM, IEMOHCTPUPYET CyIIe-
CTBEHHBIC OIPaHWYCHHS B IIOATOTOBKE BBIMYCKHHKOB K paboTe B NH(pPOBOH cHCTeMe
37paBOOXpaHEHHs. XOTA ITH METOMBI NCTOPUIECKU COCTABIISIN OCHOBY MEIHIIHCKOTO 00pa-
30BaHUS, OHM BCE Yallle OKA3bIBAIOTCS HEJOCTAaTOYHBIMU JUIS (DOPMUPOBAHUS TUHAMHUUYHBIX
CIIOKHBIX KOMITETEHINH, TaKMX KaK MPHHATHE PEIICHWH Ha OCHOBE MEAMIMHCKHUX JAHHBIX,
BUPTYaJIbHOE B3aNMOIEHCTBHE C TAMEHTaMH U paboTa ¢ IU(POBBIMU PUIOKEHUSIMU. Menio-
oonozcua. Jlnst GopMUPOBaHUS MPEAMETHBIX KOMIETEHIUI CTYJCHTOB NIPUOPUTET CIEAYET OT-
JlaBaTh OOYyUYEHHUIO C MCIOIB30BaHUEM IH(DPOBOI MEANIIMHCKOH 00pa30BaTeIbHON CPebl, KO-
TOpasi JOJKHA BKIIFOYATh COBPEMEHHBIE TEXHOJIOTHI: HHTEPAKTHBHBIE aHATOMUYECKHE aTIachl
C JIOTIOJHEHHOI M BUPTYaJIbHOH PEaIbHOCTBIO, MIAT(GOPMBI WIN NPUIOKEHUS A padoThI
¢ oOmmMpHBIMK 0a3aMM JTaHHBIX PEAIBHBIX KIMHHYECKHX CITy4aeB, SKCIICPTHHIE CHCTEMBI HA
OCHOBE HCKYCCTBEHHOTO MHTEIUIEKTa, MOMOTAIOIHE CTYAeHTaM B I hepeHInanbHOH qUarHo-
CTHKE, pa3INYHbIC MEAUIIMHCKIE IPUOOPEI U Ap. Pesyibmamsl. ABTOPBI JOKa3bIBAIOT, UTO KJIAC-
CHYeCKast MOJeTb MEIUIMHCKOTO 00pa3oBaHUs, B IEPBYIO OYepeab OIHMPAIONIAscs Ha JICKIH-
OHHBIN (popMaT 0OydeHHs M OTPaHUYCHHBIC 110 BPEMEHU MPAKTHYECKHE 3aHATHS, CTAHOBUTCS
BCE MEHEE MOAXOSIIEH JUIs Pa3BUTUS JUHAMUYHOTO Ha0Opa HAaBBIKOB, HEOOXOAUMBIX B COBpE-
MEHHOH 1H(POBOH KIMHUKE. [T TIPEOJONIeHUs 3TOTO pacTyllero AeduinTa KOMIETeHIH
IpeUIaraeTcs IeleHaNpaBlIeHHOe TPOSKTUPOBAHNE M BHEIPEHHE KOMIUICKCHOH In(poBoi
MEIUIMHCKOI 00pa3oBaTeIbHON cpebl, KOTopast JOJKHA (PyHKIIMOHHUPOBATh HE KAK BCIIOMO-
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rarelbHBINA CIIOH, a Kak (hyHIaMeHTaJbHBIA «IU(POBON CKENeT» BCEro 00pazoBaTebHOTO
nporecca. MccneayroTes menarorndeckiue MIIePaTHBBI, ApXUTEKTYPHBIC TPUHIIHIIBI U CHCTE-
Matudeckasi Kiraccuukays IU(PPOBBIX HHCTPYMEHTOB, HEOOXOMUMBIX IJISI CO3AAHUS MHTE-
TPUPOBAHHON ITU(PPOBOI MEAUIIMHCKOI 00pa30BaTEIBHON Cpe/bl, CIOCOOHOI cucTeMaTuye-
CKH pa3BUBATh KIMHUYECKOEC MBIIUICHHE W TOTOBUTH OYIYIIMX Bpadeid K CIOKHOCTSIM
meauiabl XXI B. 3axawouenue. TlocTeneHHas W 1eJeHANIPABICHHAS HHTETPAIHs ITUPPOBBIX
HWHCTPYMCHTOB — OT HHTCPAKTHUBHBLIX aTJIACOB U CHUMYJIATOPOB A0 CHEUHUAJINU3UPOBAHHBIX
KIIMHAYECKAX MPWIOKCHUH — B €ANHYIO IH(DPOBYI0 MEIUIMHCKYIO 00pa30BaTEIbHYIO CPEIy
o0ecrieyMBaeT OCHOBY JUIsi OOydYeHHsI CTYJCHTOB-MEJMKOB KakK Ha 0a30BbIX, TaK M Ha
KIIMHNYECCKHUX Ka(benpax MEIUIIMHCKHX BY30B. Taxas cpeaa npeaocTaBisA€T HEOrPaAaHUYICHHBIC
BO3MO)KHOCTH CTY[ACHTaM [UIs JOCTYIIa K COBPEMCHHBIM KIMHHYECKAM 3HAHUSIM BO BpEMs
o0y4eHus Ha 0a30BBIX M MPOPMIBHBIX Kadenpax, a TAKKe B MPOIECCce MPOXOKIACHUS YIeOHOM
U IPOU3BOCTBEHHON MPAKTUKU U B Oyaymiel npodeccHoHambHOM NeITeIbHOCTH.

KuroueBbie c10Ba: i poBbie HHCTPYMEHTSI, IU(DPOBast METUITMHCKAsE 00pa3oBaTeIbHas Cpe-
na, nH(popMaTH3aus 00pa30BaHUs, HHTEPAKTHBHBIC aTJIaCchl, BUPTyalbHAsl PEaNbHOCTh, CUMY-
JISITOPBI, SKCIIEPTHBIE CUCTEMBbI, KIIMHUYECKast Kadeapa, MeTUIIMHCKUI YHUBEPCUTET

3asiBiIeHHE O KOH(l).T[I/IKTe HHTEPECOB. ABTOp 3asBIIsET 00 OTCYTCTBUH KOH(I)J'II/IKTa HUHTEPECOB.

Hcropus cTarbu: nocTynuia B pegakiuio 3 HosOps 2025 1.; qopaboTaHa mociie pereH3upoBa-
Hust 28 nexadpst 2025 r.; npuHATa K myonukanuu 24 gespans 2026 .

Js uutupoBanusi: ltinson K.S. Digital technologies integration into clinical training of
medical students: tools and methodological solutions // BectHuk Poccuiickoro yHuBepcurera
npyx0br HapomoB. Cepusi: MHbopMmarnzanus obpaszoBanms. 2026. T. 23. Ne 2. C. 211-220.
http://doi.org/10.22363/2312-8631-2026-23-2-211-220 EDN: RTICCE

Problem statement. The dissonance between the pace of technological
advancement in clinical practice and the relative stasis of traditional medical
pedagogy represents a critical challenge. The classical model, built upon lectures,
textbook-centric learning, and practical sessions reveals significant limitations in
preparing graduates for a digitally healthcare system. While these methods have
historically formed the basis of medical training, they are increasingly insufficient
for cultivating the dynamic, complex competencies — data-driven decision-making,
virtual patient interaction, digital applications.

The chaotic use of information technologies in the educational process does not
lead to increase learning efficiency. The solution to this challenge is a creation of
a digital medical environment, which used not just as an addition, but as a kind of
“digital skeleton” of all the entire educational process. Such an environment must
be used from the first year of education of students till a graduation, including
educational practice and practice in medical institutions [1-4].

For a medical university, such a digital environment is a multicomponent
system that combines simulation equipment, expert systems, electronic databases
of clinical cases, telemedicine platforms, learning management systems and special
digital tools in one system. The analysis of the effectiveness of the integration of
these components and their impact on the formation of clinical thinking of future
doctors is the central task of modern didactics of higher medical education. Here
the centrality of medical ethics and deontology should be concerned: digital tools
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must be designed to foster empathy, ethical discernment and patient-centered
communication, ensuring that technological proficiency does not come at the
expense of humanistic care.

Of course, the Digital Medical Educational Environment must obliterate the
boundaries between the university campus and different clinical establishments
(hospitals, outpatient clinics), ensuring continuity of learning and mentorship across
physical spaces. Moreover, students and future doctors can use the Digital Medical
Educational Environment at practice and during educational process. As a result,
the using of the Digital Environment focuses on lifelong learning: the platform
must instill the habits and provide the tools for continuous professional development,
preparing graduates for a career of constant knowledge renewal and adaptation to
future technologies.

Methodology. The construction ofthe Digital Medical Educational Environment
requires a systematic approach grounded in the principle of pedagogical expediency
rather than technological fashion. The key criterion for selecting any digital tool is
its demonstrable efficacy in solving specific tasks of clinical specialist training.
This moves the discourse from a simple inventory of available technologies to the
deliberate design of an integrated system where each element is logically and
purposefully woven into the process of professional development.

For the formation of robust subject competencies, priority should be given to
teaching using specialized software, such as: interactive anatomical atlases with
augmented and virtual reality (AR/VR) layers, platforms or applications for working
with extensive databases of real clinical cases, Al-powered expert systems that
guide students through differential diagnosis, various medical devices and others.

For the development of practical and psychomotor skills of medical students
the integration of hardware and software systems is critical, including high-fidelity
virtual and haptic surgical simulators, telemedicine platforms for supervised remote
patient interactions, student performance monitoring systems that provide structured,
automated error reports for deliberate practice.

Results and discussion. This research examined the digital tools utilized in the
educational process at a medical university. This analysis proved the necessity for
developing and using an integrated Digital Medical Educational Environment. The
analysis of academic articles and researches showed that there are several definitions
of the concept of digital tools such as “pedagogical software tools”, “computer-
based learning tools”, and “electronic learning resources” and ect. For the purposes
of this study the encompassing term “digital tools” will be used. To rationalize their
selection and integration within the Digital Medical Educational Environment
a methodological classification is essential. These digital tools can be categorized
by their primary function [5-8]:

e clectronic instructional and manuals — electronic textbooks, electronic

manuals, interactive teaching aids;

e mathematical and simulation modeling tools — high-fidelity patient simulators,

virtual laboratories for physiology, pathophysiology, microbiology, anatomy
classes, mathematical modeling of disease progression;
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e training and assessment tools — electronic learning systems for different
medical disciplines (biology, histology, pharmacology, pediatrics,
gynecology, ect.), tools for knowledge monitoring and automated skills
assessment platforms;

e communicationandcollaborativetools—digital platformsforteleconferencing,
distance mentoring and collaborative problem-solving among students and
teachers across different locations;

e expert and intelligent systems — integrated automated training systems,
expert systems providing diagnostic and treatment support and intelligent
tutoring systems used for individual student learning trajectories;

e information and reference tools — electronic encyclopedias, information
research systems and medical databases.

This taxonomy underscores that the Digital Medical Educational Environment is
not a monolithic platform but a multi-layered, convergent ecosystem. Its power lies
not in the isolated functionality of each tool, but in their synergistic interplay within
a unified pedagogical framework. Taking into account the classification of digital
tools by their methodological purpose, the educational electronic resources were
analyzed used within the framework of computerization of the following disciplines,
according to the curriculum in a medical university: anatomy / pathological anatomy,
histology, normal physiology, microbiology, immunology, pathological physiology,
urology, pharmacology, therapy, neurology, topographic anatomy and operative
surgery, infectiousdiseases, ophthalmology, otolaryngology, pediatrics,anesthesiology,
psychiatry, oncology (some examples are given in Table).

The integration of digital technologies into medical education represents
a paradigm shift in pedagogical approaches, particularly evident in the curriculum
containing the preclinical and clinical stages of education.

The medical students from the first till the third year of education get acquainted
with interactive anatomical and pathology atlases because every future physician
must have a perfect understanding of all anatomical structures. In histology classes
students use microscope simulators, which significantly facilitates the educational
process of teachers as purchasing expensive equipment is problematic for every
student. In the microbiology course students learn microorganisms, cells, viruses,
bacteria and study their 3D-models using applications. In their fourth to sixth-years
medical students work with surgical simulators and 3D-atlases of medical
instruments in surgery classes and in neurology they study brain structures using
the 3D-Brain applications. In urology courses students use specialized atlases and
educational portals, in the department of internal medicine they work with therapist’s
reference books and study the educational portal of the Association of Pediatricians
in pediatrics classes.

During the initial three years, students study foundational biomedical sciences
through interactive digital tools. In anatomy and pathology classes the traditional
reliance on static textbook illustrations and cadaveric dissection is supplemented
and often supplanted by interactive 3D-atlases. These platforms help students make
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deconstruction and layered exploration of anatomical structures, from gross organ
systems down to vasculature and innervation, fostering a superior understanding of
spatial relationships [9—11].

Analysis of educational electronic resources of the Internet used in clinical departments
of a medical university

Discipline Digital tool Type Characteristics Downsides
Interactive
anatomy atlas
v Using this atlas students
The students
" ; ) study skeletal system,
use interactive .
El E anatomical atlas cardiovascular system,
Educational . muscular system, nervous
to work with )
system. But the main
a 3D-model o
downside is absence
of the human body £k led trol
Anatomy / E of knowledge contro
pathological
anatomy Atlas of Pathology The atlas | q
¢ atiasis use A disadvantage of the atlas
as an auxiliary ) o
- is the description
. teaching tool ORI
Information in classes of pathologies is given
and reference ) in English, which
on pathological o ) )
is inconvenient for Russian
anatomy for students
students
and teachers
Microscope simu-
lator Simpop
The program emulates
a real microscope, The program’s content
Imitation which allows viewing is quite limited.
high-resolution There is no control function
histological images for sudents
at all zoom levels
Histology
An apphcaﬁon The study of animal and plant
for studying . TS
. cells is only a topic within
. 3D-models of animal . .
Cells and their the General Microbiology
. and plant cells. . h
components Cell Educational o section of the academic
. The application tests L L
Biology s discipline, so the application
students’ knowledge . .
. . is not in demand among
through interactive
: students
tasks and quizzes
Physiology online
Normal An additional resource
physiology, Educational for learning different There is no control function
Pathological topics in classes for students
physiology on normal physiology
Encyclopedia
of Medicines
The electronic resource
An electronic resource | is used in university classes
Pharmacology Educational | for studying medicinal | and in practice in hospitals.
drugs and their use But there is no control
function for students

Source: compiled by Kristina S. Itinson.
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Histology education is enhanced through virtual microscope simulators. These
applications provide high-resolution annotated digital devices which mitigate
significant logistical and financial constraints. These applications provide that all
students can develop critical skills in tissue identification and pathological
recognition without resource limitations.

In microbiology and virology classes students transcend two-dimensional
textbook images by interacting with detailed 3D-models of microorganisms, viruses,
and bacterial cells. Such applications enable the visualization of structural
components and in advanced simulations even model mechanisms of pathogenesis
and antibiotic interaction at a molecular level [12; 13].

The transition to clinical training marks an intensification in the use of high-
fidelity simulation technologies. In surgery classes students utilize procedural
simulators (ranging from basic laparoscopic trainers to virtual reality platforms) to
practice instrument handling, triangulation and specific surgical techniques in
a risk-free environment. Concurrently, they study from 3D-atlases of surgical
instruments, which detail phases and anatomical considerations for various
interventions.

Neurological sciences benefit immensely from applications like 3D-Brain,
which offers an interactive layered exploration of neuroanatomy. Students can
isolate specific nuclei, trace neural pathways, and correlate structural damage with
clinical syndromes, thereby solidifying the complex link between neuroanatomy
and clinical neurology [14—16].

Specialized disciplines employ targeted digital resources. In urology classes
students access specialized digital atlases and educational portals (for example,
Uroweb, European Association of Urology resources) featuring case studies, video
libraries of endoscopic and surgical procedures and updated clinical guidelines. The
department of internal medicine integrates digital therapeutic reference platforms
(e.g., UpToDate, Dynamed) into training, teaching students evidence-based
decision-making and differential diagnosis construction. In pediatrics classes the
curriculum is supported by authoritative educational portals from professional
associations (e.g., the American Academy of Pediatrics), which provide access to
growth charts, vaccination schedules, clinical algorithms, and peer-reviewed case
repositories tailored to child health [17; 18].

Conclusion. The phased and discipline-specific integration of digital tools —
from interactive atlases and simulators to specialized clinical application —
constitutes a comprehensive Digital Medical Educational Environment for medical
education. It addresses core pedagogical challenges: standardizing exposure to
complex structures, providing unlimited practice opportunities and ensuring access
to current clinical knowledge.

The critical task for modern medical didactics is to advance from the mere
availability of digital components to a sophisticated understanding of their synergistic
integration. The main goal is the effective interweaving of digital resources within
a single digital medical educational environment to achieve the main goal of medical
education — the formation of systematic clinical thinking in students.
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The creation of the Digital Medical Educational Environment that is pedagogically

based, systematically designed and seamlessly integrated allows students to move
beyond traditional learning and their use of digital tools. The created Digital Medical
Educational Environment should be used at medical classes, at clinical practice and in
future career. The future physician will be one whose clinical reasoning has been
formed within the Digital Medical Educational Environment that mirrors the
complexity, dynamism and technological richness of the modern world.
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BO3MOXHOCTU NpUMEHEHNS BUPTYyaJibHOMN
MH)XXEHEepPHOo-TeXHNn4YecKomn nabopartopum
B MPaKTU4eCKOM NoaroToBke cneunanmcToB
no nipopmMaunoHHOK 6e3onacHoOCTU

M.B. Tymounckas®=, B.W. Trayaaan, 3.U. Xaeposa

Kaszanckuil nayuonanvuvlil uccie0o8amenbeKull meXHUYecKull YHugepcumem
um. A.H. Tynonesa — KAU, Kazanwv, Poccuiickas @edepayusi
Ptumbinskaya@inbox.ru

AnHotaums. [locmarnoska npobnemwvt. Hpopmaruszanus obpa3zoBaHus, BHEIPEHUE HWHHOBA-
UOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOT U, B TOM YHCJIC TEXHOJIOTUH BUPTYAILHON U TOTIOTHEH-
HOU peabHOCTH, OTKPHIBAIOT HOBBIC BOZMOKHOCTH JIJISI TIOBBIIICHHS KauecTBa oOydeHus. Vc-
MOJIb30BAHUE BUPTYAJIbHBIX TPECHAXKCPOB U CUMYJIIATOPOB IMO3BOJIACT MOACINPOBATH CJIOXKHBIC
CHCTEMBI U PEaTUCTUYHBIC CIICHAPHH, CIIOCOOCTBYSI (POPMHUPOBAHHIO TIPAKTHICCKUX HABBIKOB
1 KOMITCTCHIMH B YCIOBHAX, MAKCHMAIBHO MPHOMIKEHHBIX K peanbHbpIM. Oco0yio akTyaib-
HOCTBH B IIOATOTOBKE CIICLIHMAJIMCTOB IIO HH)KCHepHO—TeXHquCKOﬁ 3alIuTe I/IH(I)OpMaL[I/II/I, rae
TPaIULIUOHHBIC (YOPMBI MTPAKTHUECKOTO O0YyUCHHSI OTPAHUYCHBI, IPHOOPETAcT BHEAPCHHUE BHP-
TYaJbHBIX TPEHAKEPOB H Ja00paTopuil, IMUTHPYIOIINX PadOTy C COBPEMEHHBIMHU CHCTEMaMHU
3aIUThl B 0€30MIaCHOM M KOHTpOoIMpyeMoi cpene. Llenb nccnenqoBanus — MOBBIICHUE KaueCcTBa
MIOATOTOBKH CIICIIHATHCTOB B OOIACTH 3alIUTHl HHOOPMAIIUH 33 CUET Pa3pabOTKU U MPaKTHUe-
CKOTO TIPUMCHEHHWS BUPTYalbHOH WHXKEHEPHO-TEXHHUUECKOW J1ab0opaTopuu, IO3BOJISIONICH
UMHTHPOBATh PEUICHNE PCAbHBIX MPOPECCHOHANBHBIX 3a1ad. Memodonoeus. [Ipobnema pac-
CMOTpeHa Ha mpuMepe pasaena «HKeHepHO-TeXHUYECKasl 3alUTa HHPOPMAIHI JUCIUILIH-
HBI «3amuTa nHpopMaum». Anpodanus mposeieHa Ha 06aze Ka3aHCKoro HaIlmoHAJIBHOTO HC-
CJIeZI0BaTeNbCKOro TexHuueckoro ynusepcurera uM. A.H. Tynonesa — KAU co crynentamu
nanpasienus 09.03.03 «[Ipukinannas undopmaruka». OOydaroUMces MpeaIaraloch cMoe-
JTHPOBATh CUCTEMY 3alIUTHI HHPOPMAIMU IS 33JaHHOTO 00OBEKTa O CIEAYIOINM HaIpaBIie-
HISIM: 3aIIMTa OT yTE€UEK MO TeXHUYECKUM KaHajlaM; 0€30IacHOCTh CeTeil M CHCTEM Nepeaadn
JAHHBIX; IPUMCHEHHE CPEIICTB OXPAHHOU M IOXKAPHOW CHTHAIHM3AIIUH KaK JIEMCHTOB (hU3HUe-
CKOM M MH)KCHEPHO-TEXHUUECKON 0e30macHOCTH. Pe3yibmamot. B poriecce n3ydeHus pasueia
«MHmKeHepHO-TEeXHUUEeCKas 3aluTa HHQOpPMaLM» MPOBEJCHA CPaBHHUTEIbHAS OIEHKA Kadye-
CTBa OOy4YeHHs JBYX TPYI CTYJICHTOB: IEpBas UCIIOJIb30BAJIA BHPTYaJIbHYIO Ja0OPaTOPUIO
B COYCTAHWH C TPATUIMOHHBIMH METOMUUYCCKUMH YKa3aHHSIMH, BTOpas — TOJBKO TPaIHIU-
OHHBIC MaTepuabl. [I[puMeHeHrne BUPTyalbHON J1a00paTopru MO3BOJIHIIO TIOBBICUTH KaueCTBO
oOydeHHs 3a CYCT YBEIMYCHUS TOYHOCTH PELICHUS 3aja4, COKpAIICHHs BPEMCHHBIX 3aTpar
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HAa BBITIOJTHEHUE KeWCOB U CHIDKEHHS YaCTOThI OIIMOOK. 3akrroueHue. Bo3MOXKHOCTH TpUMeEHe-
HUSI BUPTYaJIbHOM HHXXEHEPHO-TEXHUUECKOI Tab0opaTopu B IPAKTHUECKOI MOATOTOBKE CIIEIH-
QJIMCTOB MO0 UH(POPMALIMOHHOM O€30MaCHOCTH MOJATBEPHKAALT 11€IECO00Pa3HOCTh €€ UCTIONIb30-
BaHUS sl PEIICHHSI peabHBIX 33]1a4 MHKEHEPHO-TEXHUYECKOM 3aIUThl HHPOPMAIIHH.

KuroueBble ci10Ba: BUPTYalbHbIH TPEHAXEP, TEXHUYECKHE CPECTBA 3aIUThl HH()OPMAIIUH,
nH(popMaTu3aIms 00pazoBaHus, 00bEKT HH(POpPMATH3AINHT, BUPTYyAIbHAS PEaTbHOCTh
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The possibilities of using a virtual engineering laboratory
in the practical training of information security specialists

Marina V. Tumbinskaya®®, Bulat I. Gataullin(,
Endzhe 1. Haerova

Kazan National Research Technical University named after A.N. Tupolev — KAI, Kazan,
Russian Federation
E<tumbinskaya@inbox.ru

Abstract. Problem statement. In the modern education system, special attention is paid to the
formation of professional competencies. Informatization of education and the introduction of
innovative educational technologies, including virtual and augmented reality technologies,
open up new opportunities for improving the quality of education. The use of virtual simulators
and simulators allows you to simulate complex cyber-physical systems and realistic scenarios,
contributing to the formation of practical skills and competencies in conditions as close as
possible to real ones. Of particular relevance in the training of specialists in engineering and
technical information protection, where traditional forms of practical training are limited, is the
introduction of virtual simulators and laboratories that simulate working with modern security
systems in a secure and controlled environment. The purpose of the research is to improve the
quality of training specialists in the field of information security through the development and
practical application of a virtual engineering laboratory that allows simulating the solution of
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real professional tasks. Methodology. The problem is considered using the example of the
section “Engineering and technical information protection” of the discipline “Information
Protection”. The approbation was carried out on the basis of Kazan National Research Technical
University named after A.N. Tupolev — KAI with students of the direction 09.03.03 “Applied
Informatics”. Students were asked to model an information security system for a given facility
in the following areas: protection against leaks through technical channels; security of networks
and data transmission systems; the use of security and fire alarm systems as elements of physical
and engineering safety. Results. In the process of studying the section “Engineering and
technical information protection”, a comparative assessment of the quality of education of two
groups of students was carried out: the first used a virtual laboratory in combination with
traditional methodological guidelines, the second used only traditional materials. The use of
a virtual laboratory has improved the quality of training by increasing the accuracy of solving
problems, reducing the time required to complete cases and reducing the error rate. Conclusion.
The possibility of using a virtual engineering laboratory in the practical training of information
security specialists confirms the expediency of its use to solve real problems of engineering and
technical information protection.

Keywords: virtual simulator, technical means of information protection, informatization of
education, object of informatization, virtual reality
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IMocTanoBka npodiaemMsl. B coBpeMeHHOI cucTeme 00pazoBaHus 0co000e BHU-
MaHue yaensercs popMupoBaHuio nMpodecCHOHaATBHBIX KoMmeTeHuil. Mudopma-
TU3alMs 00pa30BaTEIBHOTO MPOIIecCa M UHTETPAIlHsl MHHOBAIIMOHHBIX HU(POBBIX
TEXHOJIOTUM, TAKUX KaK CPEICTBA BUPTYAIbHON W IOMOJTHEHHON PEaJbHOCTH, OT-
KPBIBAIOT HOBBIC BO3MOKHOCTH JIJISI TOBBIMICHUS KadyecTBa 00yuenus. [I[pumenenue
BUPTYaJIbHBIX TPEHAXKEPOB U UMMEPCUBHBIX CPEJl O3BOJISIET MOZEIINPOBATh ClLIEHA-
puu petieHus npodeccHoHaIbHBIX 337a4 B YCIOBHIX, MAKCUMATIbHO MPUOIMKEH-
HBIX K peaJibHbIM [1-3].

Oco0y1o akTyaJIbHOCTh JaHHBIN MOJX0J IPUOOPETAET B MOATOTOBKE CIIeIUa-
JIMCTOB B 00JACTU MHKEHEPHO-TEXHUYECKOW 3alIUThl MH(OpPMAIUH, TAe Tpaau-
[IUOHHBIE (OPMBI MPAKTUUECKOTO OOyUYeHUSI UMEIOT psia orpaHudeHuil. Hampu-
Mep, OpraHM3allMOHHBIE OrPaHWYEHMs] CBSA3aHbI C OOecleYyeHHeM J0CTyra
K peaJbHbIM 00BbEeKTaM (MPeanpUsTHsIM, KPUTUIECKH BaXKHBIM HHPPACTPYKTypaM
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U Jp.), MaTepualbHO-TEXHUUECKHE — HEJOCTATOUHBIM OCHAIEHHEM CIleLUaTH3u-
pPOBaHHBIX JTAOOPATOPHi COBPEMEHHBIMU CpeACTBaMU 3auuThl nHGopmaruu (31)
u ap. Peanuzauus gaHHOTO MOAXONA CIOCOOCTBYET Pa3BUTUIO M (POPMUPOBAHMIO
MPAKTUYECKUX KOMIIETEHIINH, HEOOXOAUMBIX JJIsi MPodecCHOHATbHON e TeTbHO-
ctu. L{enb nccrenoBanys — MOBHIIIEHUE Ka4eCTBA ITOJITOTOBKH CIICIIUAIIMCTOB B 001a-
ctu 31 3a cuert pa3pabOTKU U MPAKTUYECKOTO IPUMEHEHHSI BUPTYalbHON HHKEHEP-
HO-TEXHUUYECKOW J1abopaTopuH, MO3BOJISIONIEH UMUTHPOBATH PEIICHUE pealbHbIX
po¢eCCUOHAIBHBIX 3a/1a4.

Metonosorusi. AHain3 JUTEPATYPHBIX MUCTOYHUKOB [4—8] CBHUIETENBCTBYET
0 HAJIMYUU BUPTYaJIbHBIX TPEHAKEPOB, MOACTHPYIOLINX CUCTEMbI HH)XEHEPHO-TEX-
Hudeckoil 31, BKIIIOYast KOHTPOJIb TOCTYTA, BUICOHAOIIONEHIE, OXPaHHO-TIOKap-
HYI0 CUTHQJIM3AlLMIO, 3alIUTy NIEPUMETPa U IPOTUBOAECHCTBUE yTE€UKaM IO TEXHU-
YeCKUM KaHasiaM oObekTa umHpopmarmsanuu. [log oObexTom MHpOpMaTH3aLUU
MMOHUMAETCS COBOKYITHOCTH (PM3NYECKUX OMEIIEHUH 1 HH(POPMAITHOHHBIX pecyp-
COB, MOJIEKAIIUX 3AIIUTEe OT BHYTPEHHUX U BHEIIHUX YIpo3 MH(YOPMALMOHHON
6e3onacHoctu (UB). st qocTiXeHMs IeTTH UCCIIeIOBaHUS HCTIOIB30BAIMCh METO-
JIbl CHCTEMHOTO aHaJIM3a, MOJIETUPOBAHUS U IIPOEKTUPOBAHUS, IPOIPaMMHOM pea-
JIU3al1H, SKCTIEPUMEHT, @ TAaK)KE CTATUCTUUECKON 00pabOTKH TaHHBIX.

[Ipennaraercss mporpammHoe oOecrieueHue — BUpPTyalibHas Jiaboparopus,
MpeHa3HaueHHas JJI1 UMUTAIMK PEIleHUs] pealbHbIX NPOPECCUOHANBHBIX 3a7a4
Ha mpuMepe pazzaena «HxkeHepHO-TeXHUYECKas 3aluTa MH(QOpMALUU» TUCIU-
winHbl «3amuTta uHpopmanum». CTyneHTaM ObUIO MPEATIOKEHO CMOAETUPOBAThH
CUCTEMY 3alllUThl OObEKTa MO HAMPABJICHUSAM: POTUBOACHCTBHUE YTEUKaM MO TeX-
HUYECKUM KaHallaM; 0€30MacHOCTh CeTel mepeayu JaHHbIX; IPUMEHEHHUE CPECTB
OXPaHHO-TIOKapHOW CUTHAJN3AMU B paMKax (pr3ndeckoil 1 HHKEHEePHO-TEXHUYe-
CKOM 3aIIUTHL.

Pe3yabrarsl u 00cyx1eHue. PazpaboTka mporpaMMHOro 00ecredeHust — BUPTY-
aJIbHOM JTabopatopuu ocyliecTBisiachk B cpene Unity ¢ ncrnons3oBanueM si3bika CH.
B nporiecce pazpaboTku MPUMEHSIICS UTEPATUBHBINA MTOIXO/, BKIFOYAIOIIUH ITUKIIBI
TECTUPOBAHUS M OTIAAKU Ha JokanbHOW MammHe Lenovo Ideapad 310-15ISK
¢ x64-apxutektypoil. Konpurypamus tecroBoro obopynoBaHus BKIOYaiga Mpo-
eccop Intel® Core™ 15-6200U (2,30 I'Tw, 2 sapa, 4 JOTHYECKUX MPOIIEcCcopa).
BupryansHast maboparopust MopenupyeT oObeKT HH(GOpMaTHU3AIUH, ITO3BOJISS
T10JIb30BaTEIISAM:

1) MHTEpPaKTUBHO OTPabATHIBATh METOBI OOHAPYKEHHS YSI3BUMOCTEIH;

2) ocBauBaTh YCTAHOBKY M HACTPOWKY TEXHUYECKUX CPEJCTB 3alUThI HH(DOP-
maruu (TC3N).

B ocHoBy nporpammuoro obecrieuenus 3anoxensl moaenu TC3U: O@OIIC-10,
SEL SP-157 «larpens», SEL SP-157VP, SEL SP-157VPS, SEL SP-157AS, MII-8
«Curma-PAy, kommuiekT cuctembl KOHTpoJist noctyna (CKY) ATIS Ne 4 ¢ anexrpo-
MarHUTHBIM 3aMKOM 1 O€CKOHTAKTHOM KHOTIKOM BhIX0/1a, a Takke [P-kamepa Bueo-
naomoonenus ST-183M IP STARLIGHT H.265 [9-14]. Otu cpencrsa sSBISIOTCS
MHCTPYMEHTaMH AJis1 pOpMHUpPOBaHMS KOMIIETEHIMM 00y4aeMbIX pU PELICHUH 3a-
nad WHKeHepHo-TexHudeckor 3M. Ha mporpaMMHBIi ko1 BUPTYalbHOM 1aboparo-
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pHUH MOJTYYEHO CBUAETENIBCTBO O TOCYAAPCTBEHHON PErMCTPALlMK IPOTPaMMBbI JUIst
OBM Ne 2025666993,

ANTOPUTM B3aUMOJEHCTBUS 00y4aeMOro ¢ MPOrpaMMHBIM 00ECTIEYeHHEM CO-
CTOUT U3 OIPE/IETICHHBIX 1I1aroB.

1. IlorpyxeHue B BUPTyalIbHYIO cpeny oduca.

2. Ananmu3 ysa3BUMOCTEH — oOcnenoBaHne WHOPACTPYKTYpPhl Ha HaJIUYHE
yrpo3 Ub.

3. Boi6op u uzyuenue TC3U.

4. IlonroToBka u yCTaHOBKa — [IEPEHOC B AKTUBHYIO 30HY, BBIOOp TOUEK pa3Me-
menus u puxcarus TC3U.

5. Hwukn — maru 3—4 moBTOPSIOTCS 17151 BCEX HEOOXOIUMBIX CPEJICTB.

6. IlpoBepka 1 KOppeKLUs pe3ysabrara, UCTIpaBlIeHHE OINOOK.

7. 3aBepuieHME — 3aJaHUE CUYMTACTCS BBINOJIHEHHBIM I[IOCJIE YCHEUIHOM
MIPOBEPKH.

Okcnepumenmanvroe ucciedosanue. VccnenoBanue mpoBOUIIOCH B TPH ATama
B TeueHue 4 mecsueB Ha Oaze KazaHCKOro HallMOHAJIBHOTO HCCIIEOBATENbCKOTO
texHuueckoro yHuepcurera um. A.H. Tynonesa — KAU. B skcnepumente yua-
ctBoBanu 42 oOyyaromuxcs HanpasieHus 09.03.03 «llpukiagnas nndopmaTrka
(cpenuuii Bozpact — 21 rom; 12 % neBymiek, 88 % roHoIEk).

Ha nepBom sTane onpeaesnsics UCXOAHBIM YPOBEHb TEOPETUUYECKUX 3HAHUMN
Y KOMITETEHIIUH CTY/ICHTOB B 00JIacTH MH)XEHEPHO-TeXHUUecKoi 31, a Takke nHTe-
pec K 1aHHOU mpeaMeTHOH obmactu. Onpoc pecroHACHTOB OCYIIECTBIISIICS C UC-
nonp30BaHueM cpenctB Yandex Forms o crneayromum GiokaM: caMOOIIeHKa ypOB-
HS IUQPPOBBIX KOMIIETEHIIMH; Haauuue mpakTuyeckoro ombita padotel ¢ TC3U;
3HaHue npaBui yctaHoBkd TC3U; 3HaHHMe NMpaBUi pa3MelleHus 000pyIOBaHUS
B CEpBEPHON CTOMKE; UHTEpeC K TexHnueckor 3W. AHanu3 pe3yabTaToB UCCIIEN0-
BaHUs MEPBOIO dTana Mnokasai, 4ro 78 % pecrnoHAEHTOB 3HAKOMbI C HEKOTOPBIMHU
Bugamu TC3U, HO nmumib 12 % umeroT npakTudeckuil onsit, 67 % cTyaeHTOB 3a-
TPYIHUJINCH OLIEHUTh CBOM YpOBEHb 3HaHM 1o npaBuiam ycranoBku TC3U u npa-
BUJIaM pa3MelleHus 00opynoBaHUsl B cepBepHOl croiike. Y 83 % pecrnoHIeHTOB
HMMEeTCsl UHTEpeC K TeXHUUYecKou 3ammre nHpopmanuu. CreaoBaTesibHO, BHEApE-
HUE BUPTYaJIbHOW J1a00paTopuu B yUEOHBIH MPOLECC MOXKET MOBBICUTh Ka4yeCTBO
o0Oy4yeHHs 3a CUeT peali3allii aKTUBHBIX, UMUTAIMOHHBIX (OPM, CIIOCOOCTBYIO-
X (GOPMHPOBAHUIO MPAKTUUECKUX KOMIIETEHLUH B YCIOBMSX, NPUOIMKEHHBIX
K PO eCCUOHAIBHOM JesITeTbHOCTH.

B pamkax BTOpOro »srama 3KCIEPUMEHTAIBHOIO MCCIEJOBAaHUS HCIOIb-
30BaJIUCh:

1) pazpaboTranHoe mporpaMmMHoe obecredeHre — BUpTyaabHas 1aboparopus;

2) MeToAMYECKHe MaTeprabl, BKIIOUAOIUE MPAKTUYECKUE 3aJaHHsI 110 BbISB-
JICHUIO YTpO3 M KaHAJOB YTEUKU WH(POPMALIUH, KEHChI IO MOJETUPOBAHUIO CUCTE-
Mbl 31 ¢ pa3menieHreM CpesicTB 3allluThl Ha CUTYallMOHHOM IUIaHe 00beKTa WH-
(dbopmaru3arym.

! Tlarent RU 2025667813. BupryaibHas HHKCHEPHO-TEXHUYECKast TAOOPaTOpusl 3aluThl HHPOP-

Marmu : Ne 2025666993 : 3assi. 09.07.2025 : ony6:1. 09.07.2025 / Taraymuine b.U., Xaeposa D.1., Tym-
ounckas M.B. EDN: VIVKTX
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Paccmorpum npumep ketica. Keiic nmpeacTtaBisieT co0oit MOemTupyeMbIil po-
necc BeiOopa u pasmernienus TC3UM B BUpTyalbHOW cpenie ¢ MOCIEAYIONIECH Mmpo-
BEPKOM.
1. BeiOop cuenapusi. CTyaeHT 3amyckaeT Ja0opaTopuio M BEIOUPAET OAHO W3
TpeX BUPTYyaJIbHBIX IPOCTPAHCTB JAJIS1 MOJICTIUPOBAHUS:
® HHXEHEPHO-TeXHUYECKas 3aluTa HH(popMaluu — OPHUCHOE IOMEIIECHHE,
B KOTOPOM BpalnaeTcsi KoHpuaeHInaabHas HHPOpMaLus;

® CETH M CHUCTEMBI Ilepeaut JaHHbIX — ceTeBasi HHPpacTpyKTypa opuca;

e OXpaHHas U MOXKapHas CUTHAIM3ALUS — IEPUMETP U BHYTPEHHHUE TIOMellle-
HUS 00BEKTA.

2. Pa3menienue cpeacTs 3amuThl. CTYICHT aHATU3UPYET YTrPO3bl, KAHAJBI yTeU-
K1 uHpopmanuu 1 BeiOupaet Heodxoaumbie TC3U u3 karamora. TpeGyercst Kop-
PEKTHO Pa3MeCTUTh BBIOpAHHBIC CPEICTBA (HAPUMEpP, KaMephl, JaTYMKH) HA BUP-
TyadbHOM oObekTe. Ha pucynkax 1-3 mokazanel wuHTepdelicHble (OpMBI
MIPOCTPAHCTBA BUPTYyaJIbHOM TabopaTopun «HXKeHepHO-TeXHUYECKas 3aIIUTa HH-
bopmarumy.

Puc. 1. ViHTepdelicHas 4acTb AManoroBoro okHa NpocTpaHCTBa BUPTYyasibHOM nabopaTopumn
«MIHXXeHepHOo-TexHn4eckasn 3awmTa nHdopmaumm»

UcTto4Hmk: co3gaHo M.B. TymbuHckoi, B.U. FaTaynnuHeim, 3.M. XaepoBoii.

Figure 1. The interface part of the dialog box of the virtual laboratory space Engineering and Technical
Information Protection

Source: created by Marina V. Tumbinskaya, Bulat |. Gataullin, Endzhe I. Haerova.

3. IlpoBepka pemienust. CucTemMa aBTOMaTHYECKH TIPOBEPSIET pe3yJIbTaT 10 Ta-
pamerpam:

® TI0JIHOTA TIOKPBITHS — 3aITUIIICHBI JTU BCE KPUTUUYECKHUE 30HBI,

® COOTBETCTBHE cTaHIapTaM — coOmroneHsl 1u HopMaTuBbel [OCT P 52435-
2015, TOCT P 56627-2015, TOCT P 57142-2016 (30HBI KOHTPOJISI, PACCTOSI-
HUS U T.11.),

® OTCYTCTBHE KOH(DIMKTOB — KOPPEKTHO JIM B3aMMOJICHCTBYIOT CPEJICTBA MEXK-
Iy coboi;

e o0OparHas CBsI3b — «YcIex» — npaBuiibHO ycTaHoBlneHHble TC3U moaceeun-
BaloTCs 3eneHbIM; «Heynada» — ommOoYHbIe 37IeMEHTHI BBIACISIOTCS Kpac-
HBIM C MOJCKa3KaMU IO UCIIPABIICHHUIO.
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CTyzneHT UTepaTUBHO BHOCUT KOPPEKTHBBI U MIOBTOPSET MPOBEPKY J10 IOJHOTO
yCTpaHEeHHUs OLIMOOK.

Puc. 2. iHTepdelicHas 4acTb AManoroBoro okHa NpoCcTpaHCTBa BUPTYyasibHOM abopaTtopumn
«MHXXEHepHO-TeXHNYeckas 3alumTa MHGopMaLmn» ¢ OCTYNHLIM HABGOPOM CPEACTB 3aLUUThI

UcTtoyHuk: co3paHo M.B. TymbuHckoi, B.W. MataynnuHeim, 3.U. XaepoBoii.

Figure 2. The interface part of the dialog box of the virtual laboratory space Engineering and Technical
Information Protection with an available set of security tools

Source: created by Marina V. Tumbinskaya, Bulat |. Gataullin, Endzhe I. Haerova.

Puc. 3. ViHTepodelic AranoroBoro okHa NpocTpaHCTBa BUPTyasibHOM nabopaTopumn
«MHx)eHepHO-TexHnYeckas 3awmta nHdopmaumm» BbIoopa 1 pa3meLLeHns CPeacTs 3almnTbl

UctouHmk: cospaHo M.B. TymbuHckoli, 6.U. MataynnuHeim, 3.U. XaepoBoii.
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= M

Figure 3. Interface of the dialog box of the virtual laboratory space Engineering and Technical Information
Protection for the selection and placement of security tools

Source: created by Marina V. Tumbinskaya, Bulat |I. Gataullin, Endzhe I. Haerova.

B mporiecce u3ydenus pasnena « HxeHepHO-TEXHIHUECKAs 3alIuTa HHPOpMa-

n» ObUIA MPOBEJICHAa CPaBHUTENbHAS OICHKA KadeCTBa OOyUCHHS JIBYX TPYIII
ctyneHToB. [lepBas rpynma BBIIOIHSIIA TPAKTUYECKUE 3aJaHUS C HCIIOIB30BaHUEM
BUPTYaJIbHOH J1a00paTOpUH U TPAAUIIMOHHBIMHA METOANYECKUMH YKa3aHUSIMHU; BTO-
past — TOJIBKO C MCTIOJIb30BAaHUEM TPAJUIIMOHHBIX METOIMYECKNX MaTepHaioB. AHa-
JIM3 Pe3yNbTaTOB MOKa3al, YTO BO3MOKHOCTH IPUMEHEHHS BUPTYyaIbHOMH T1aboparo-
pHUM B y4eOHOM IpoIecce MO3BOIMIIN MOBBICUTH Ka4eCTBO 00yueHus (Talit.).

Pe3ynbTathl BTOPOro aTana SKCrnepmMMeHTasibHOro uccnenoBaHus

MpoueHT CpenHee Bpems
CpenHee CpepnHee Bpems
CpepHee Bpems | MpaBUJIbHOIO nusyvyeHme
Ne KOoJiIn4yecTBO BbIMOJIHEHUSA
rpynnbi pasmeLleHus pasmelleHus oWNGOK XapakTepucTuk | o paGoTe
opgHoro TC3U | TC3U c nepBoro oumﬁka’ TEeXHU4YeCcKnx MUH ’
pasa, % YCTPOWCTB, MUH
44 c 86 20 61
2 1mMmH25¢C 15 5 30 82

UcTo4Humk: coctaBneHo M.B. TymbuHckon, B.U. MataynnvHbim, 3.U. XaepoBoi.

Results of the second stage of the experimental study

Average time of .
Average time to
placement .
. Percent correct study Average time
Group | of one technical Average number .
placement the characteris- | to complete all
number means N . of errors, error | . . R
. . the first time, % tics of technical work, min
of information . .
. devices, min
protection
44 sec 86 2 20 61
2 1 min 25 sec 15 5 30 82

Source: compiled by Marina V. Tumbinskaya, Bulat I. Gataullin, Endzhe |. Haerova.

Vcnonp30BaHre BUPTYaIbHOH 1a00paTopuul MOBBICHIO PPEKTUBHOCTD: CO-

KpaTtuiio Bpems Ha 23 % (Ha 21 MuH), yBeJIMYWIO TOYHOCTh U CHU3WJIO OLIMOKHU.
CTyneHTBI POSBISUTA OOJBITYI0 CAMOCTOSTETFHOCTh M MOTHBAIIHIO.
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Ha TpeThem sTane nccnenoBaHus MPOBEIECHO TECTUPOBAHUE, OIICHUBAIOIIEE
KOMITETEHIIMU oOyuaroniuxcsi npaBmibHO paszmemars TC3U. YcranoBieHo, 4To
92 % oOyuaromuxcst rpynmnbsl 1 MmoKa3alu BBHICOKUNA ypOBEHb KOMIETEHIUH IO
CPaBHEHHIO ¢ rpynmoi 2 — 52,6 %, uro nmoaTBepkaaeT 3(p(HEeKTUBHOCT MPUMEHE-
HUsl Jaboparopuu B (HOpMUPOBAHHHM TMPO(ECCHOHAIBHBIX HABBIKOB B 00JaCTH
TEXHUYECKOW 3amuThl WH(GOpMALMU. DKCIEPUMEHT IMOKa3aj, YTO TaKHe Cpell-
ctBa, kak ®OIIC-10, SEL SP-157 (pa3nsie Moguduxanun), MII-8 «Curma-PAy,
CKVY] ATIS Ne 4 u IP-xamepa ST-183M, He BBI3BIBAIOT y OOyYaroOUIuXcs 3HA-
YUTEIbHBIX TPYAHOCTEH NpU pa3MelleHuH Ha oObeKTe HWHpOpMaTU3ALUHU
(puc. 4). OgHako cpencTBa ¢ MHBIM IPUHIUIIOM JEHCTBHS BBI3BIBAIOT CI0KHOCTH
Ha MpaKTHUKe.

IIpomenT KOppeKTHO ycTanoBaeHHbIx C3M c mepoii  Percentage of correctly installed security products
DONBITKH on the first attempt

= ®3MC-10 M SEL SP- 157VP B NNSF-10 ® SEL SP - 157VP
M SEL SP- 157VPS SELSP-157AS = SEL SP - 157 VPS SEL SP - 157AS
M Komnnekt CKYZ] ATIS Ne4 M |IP kamepa sugeoHabnoaeHua [ | lei SCADA System Kit B IP Camera

B M-8 «Curma-PA» ] ]\[P'_s "Sigma-RA"

Puc. 4. iInarpamma KOppeKTHO YCTaHOBJIEHHbIX Figure 4. Diagram of correctly installed information

CPEeACTB 3amTbl UHHOPMaLIMK C NEPBOM NOMbITKN security tools on the first attempt
UcTo4Hmk: co3paHo M.B. TyMOBUHCKON, Source: created by Marina V. Tumbinskaya,
B.W. FaTaynnuHeim, 3.M. XaepoBoii. Bulat I. Gataullin, Endzhe |. Haerova.

[TpuMeHeHne BUPTyaIbHOM 1a00paToOprK MO3BOIMIIO TIOBBICUTh Ka4€CTBO 00Y-
YEHMsI 32 CUET YBEJIMYEHMS] TOYHOCTU PEIICHMs 3ajad, COKPALIEHUS BPEMEHHBIX
3aTpaT Ha BHITIOJIHEHUE KEHCOB M CHI)KEHHSI 4acTOThl OlIMO0K. Bo3aMoxHOCTH ITpH-
MEHEHHUsI BUPTYAIbHOM 1a00paTopuu B MPAKTHUECKON MOATOTOBKE CIIEIIHATUCTOB
no b noaTBepkAaoT 11e1eco00pa3HOCTh €€ UCTIONIb30BaHMs 1)1 PEIIEHUs peallb-
HBIX 3aJ]a4 MH)KEHEPHO-TexHn4eckoi 1.

3akuoyenune. BupryanbHas MH)XXEHEPHO-TEXHUYECKas JIaOOpaTOpHsl, peau-
30BaHHas Ha ruiatgopme Unity, ucnonbdyercs B yueOHOM mporecce Kazanckoro
HAIIMOHAJIBHOIO UCCIIEIOBATEIbCKOTO TEXHUYECKOTro yHuBepcuTera uM. A.H. Tymo-
neBa — KA u packpbIBa€T BO3MOKHOCTH MPAKTUYECKON MOATOTOBKU CHELMAIN-
CTOB 10 MH(MOPMAIIMOHHON 0€30MaCHOCTHU 33 CUET UMUTALUM PELICHUS peallbHbIX
npodecCHOHANBHBIX 3371a4 B 00JacTH HHXeHepHO-TexHuueckoit 3. IlepcrekThBbI
€€ Pa3BUTHS CBS3aHbl C MHTErPAIIMEN TEXHOJOTUNW BUPTYaJIbHOM M JOTOJHEHHOM
pealbHOCTH, YTO TIO3BOJIUT (HOPMHUPOBATH UMMEPCUBHBIE yueOHbIE cpesibl U o0ec-
MeYrBaTh 0oJiee TTyOOKYI0 MPUOIMKEHHOCTh 00pa30BaTeILHOTO MPoIiecca K ycIIo-
BUSIM peajbHOI npodeccuoHaIbHOM eI TeNbHOCTH.
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Specifics of preparing teachers for the mentoring programs
implementation in a digital educational environment
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Abstract. Problem statement. The relevance of the study stems from the fact that mentoring in
today’s school is increasingly implemented within a digital educational environment and
requires teachers not only to be methodologically prepared to support colleagues, but also to be
able to apply digital tools in a well-grounded manner and to design and evaluate digital
educational resources. Traditional forms of professional development do not always ensure
a transition from general familiarity with digital services to their pedagogically sound use in
mentoring practice. An additional challenge arises from the need to combine mentoring,
methodological, communicative, and analytical functions in teachers’ work under conditions of
educational digitalization. A study presented is aimed at substantiating the need to develop new
approaches to the provision of continuing professional education for teacher-mentors.
Methodology. The study employs theoretical and methodological analysis, as well as the
synthesis of fundamental scholarly works related to the research problem. The proposed
theoretical approaches served as the basis for the design of the professional development
program The Use of Digital Tools in the Work of the Teacher-Mentor. The experimental work
is conducted at the Municipal Institution of Continuing Professional Education “Educational
and Methodological Center” of the Lyubertsy Urban District, Moscow Region. Teachers of the
urban district participate in the piloting of the continuing professional education program.
Results. The study establishes that the need to develop specialized teacher-training programs
for mentoring in a digital educational environment is determined by a combination of factors:
the increasing complexity of the professional functions of the teacher-mentor; insufficient
digital and methodological competence among some teachers; the need of educational
institutions for manageable and reproducible mentoring practices; and the necessity of placing
mentoring activity within a framework of systematic monitoring and analytics. It is shown that
such programs should include the following areas of teacher-mentor preparation: the evaluation
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ofthe quality of digital educational resources, as well as their design and methods of pedagogical
application. Conclusion. It is substantiated that an effective teacher-training program for
mentoring in a digital educational environment should have a modular structure, a practice-
oriented character, and should include regulatory, methodological, digital, and diagnostic
components. It should also provide for a project-based form of final assessment and the use of
distance learning technologies. Such an approach contributes to the development of teachers’
capacity to design and implement mentoring as an integrated system within the digital
educational environment.

Keywords: mentoring, mentoring program, teacher-mentor, continuing professional education
for teachers, digital competence, digital educational environment, digital educational resources
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AuHoTamms. [locmanosxka npobiempl. AKTYyalbHOCTb UCCICIOBAHHS ONPEACISETCS TEM, YTO
HACTaBHUYECTBO B COBPEMEHHOM IIKOJIC BCEe B OOJBIICH CTEIICHH PEeau3yeTcsi B IU(POBOI
00pa3oBaTeIbHON cpejie U TpeOyeT OT YUUTEs HE TOIBKO METOANYECKOM TOTOBHOCTH K COIPO-
BOYK/ICHHIO KOJUIET, HO M yMEHHS 000CHOBAHHO IMTPUMEHSTH II(PPOBEIE HHCTPYMEHTHI, TPOCKTH-
POBaTh ¥ OLIEHUBATH I (PPOBBIC 0OPaA30BATEIBHBIE PECYPCHL. TpaTUuIIMOHHBIE POPMBI ITOBBIIIIC-
HUsI KBaTH(HUKAIIMK HE BCera 00eCneunBaroT Mepexol OT 00IIero 3HaKOMCTBa ¢ [U(POBBIMU
CEepBUCAMU K UX NE€AArOTMICCKU KOPPEKTHOMY HCIIOJIB30BAHUIO B HAaCTaBHUYECKOU TIpaKTHKE.
JIOTIOTHUTEBHYIO CJIOKHOCTh CO3aeT HEOOXOIMMOCTh COBMEIIICHHST HACTABHUYECKUX, METO/TU-
YECKHMX, KOMMYHHKATHBHBIX U QHAUTHYCCKUX (DYHKIMH IeJ]arora B yCIOBHUsAX HU(POBU3ALINN
oOpazoBanusl. [IpencraBieHHOE MCCIeOBaHNE HANpPaBICHO HA 0OOCHOBAHHE HEOOXOAUMOCTH
pa3paboTKK HOBBIX MOJXOMOB K PeaH3aluy JOMOTHUTEILHOTO Po(ecCHoHaIBLHOro 00pa3o-
BaHUS ME]arOrOB-HACTAaBHUKOB. Memodonozus. TIpUMEHSETCSl TEOPETUKO-METOA0I0T HYECKHIA
aHanm3 u 00001meHne GyHIaMeHTaIbHBIX HAyIHBIX pa0oT 1Mo npodieme uccienosanus. [Ipen-
JIO)KEHHBIC TCOPETHYCCKHE TIOIXObI MOJIMKEHBI B OCHOBY Pa3pabOTKU MPOTrPaMMBbI IOBBIIIIC-
uust kBanmudukanun «IIpumMeHeHue H(POBBIX MHCTPYMEHTOB B JIEATEIBHOCTH Mearora-
HaCTaBHUKa». OHBITHO—SKCHCPI/IMCHTEU'[I)HEUI pa60Ta IMPpOBOAUTCA Ha 6336 MYHHUIIUTIAJIBHOTO
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YUPEXKJICHUS JOMOIHUTEIBHOTO NMPO(ECCHOHANBHOTO 00pa30BaHUs «YUeOHO-METOHUCCKUIM
LEHTP» Topoxckoro okpyra Jlrobeprsl MockoBekoit obmacti. B anpobanum mporpaMmsl 1o0-
TIOJTHATENBHOTO MPO(ECCHOHANFHOTO 00pa30BaHMs MPUHUMAIOT yIacTHE MeJarorH TOPOJCKOTO
oKpyra. Pe3ynemamoi. YCTAaHOBIIEHO, YTO HEOOXOJUMOCTb pa3pabOTKMU CHEIMANbHBIX IPO-
rpaMM HOATOTOBKH yUHTeNEH K peaau3alliil HaCTaBHUUYECTBA B IU(PPOBOH 00pa3zoBaTeIbHOM
cpene 00yCIIOBIIEHa COBOKYIMHOCTBIO (DAKTOPOB: YCIOXKHEHNEM MPO(ecCHOHaNbHBIX (yHKIIHI
nejarora-HacTaBHUKA; eGUIUTOM HU(PPOBOH U METOANIECKOH KOMIETEHTHOCTH YacTH y4H-
Telneil; NoTpeOHOCThI0 00Pa30BaTEIbHBIX OPraHU3ALUN B YIPABISEMbIX U BOCIPOU3BOAUMBIX
IIPAKTUKAX HACTABHUYECTBA; HEOOXOAMMOCTBIO IEPEBOJA HACTAaBHUYECKOM AEATEIbHOCTU
B PEXHUM CHCTEMHOTO MOHUTOPHUHTA U aHANUTHKH. [Toka3aHo, 4TO MpOrpaMMBbI JOJIKHBI BKITIO-
9aTh TAKWE HATPABICHHS ITOJTOTOBKHU IIE1aroroB-HACTABHUKOB, KaK OIIEHKA KadecTBa IH(po-
BBIX 00pa30BaTeNIbHBIX PECYpPCOB, pa3pabOTKa M METOANKA UX MpUMeHeHus. 3akuiouenue. O60-
CHOBAHO, 4TO 3] (eKTHBHAs MPOrpaMMa MOITOTOBKH YUHTENIeH K peau3aliy HaCTaBHHYeCTBa
B Iu(dpoBoil 00pazoBaTeNbHOM Cpele JOMKHA HMETh MOMYIBHYIO CTPYKTYpY, MPAaKTHKO-
OPHEHTHPOBAHHBIA XapakTep, BKIIOYAaTh HOPMAaTHUBHBIM, METOANYECKHH, IH(POBOH U AMar-
HOCTHYECKHUH OJIOKH, TIPeayCcMaTpUBATh MPOEKTHYIO ()OPMY HTOTOBOI! aTTECTAIIMH U UCIIONB30-
BaHWE JUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHONOTHH. Takoi moaxos crocoocTByeT (hopMu-
POBaHMIO CIIOCOOHOCTH MEJAroroB MPOEKTHUPOBAaTh M PEATU30BbIBATh HACTABHUYECTBO Kak
LEJIOCTHYIO CUCTEMY B YCIIOBUAX IU(BPOBOH 00pa30BaTeNbHOIl Cpesibl.

KiawueBble cjioBa: HaCTaBHUYECTBO, MPOrpaMMa HACTAaBHUYECTBA, MEIaror-HacTaBHUK, JI0-
MOJIHUTENIbHOE TpOo(ecCHOHaIbHOE 00pa3oBaHHe MEaroroB, HHU(PpPOBas KOMIETEHTHOCTb,
nugposas o0pazoBareibHas cpeia, IU(POoBbIe 00pa30BaATEIBHBIC PECYPCHI
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Hcropus crarbu: noctynuia B pegakuuio 12 supaps 2026 r.; gopaboTaHa 1nocie peueH3upo-
BauuA 18 despanst 2026 r.; npunsTa k myonukannu 24 despans 2026 1.

Hdas uurupoBanusi: Suvorova T.N., Pastukhova A.S. Specifics of preparing teachers for the
mentoring programs implementation in a digital educational environment // Bectauk Poccuii-
CKOTO yHWBepcHuTeTa JapyxO0bl HaponoB. Cepus: Unpopmaruzanus oopazoBanus. 2026. T. 23.
Ne 2. C. 233-248. http://doi.org/10.22363/2312-8631-2026-23-2-233-248 EDN: RHTYUK

Problem statement. In the context of the digital transformation of education,
the preparation of teachers for the implementation of mentoring programs has
become an especially pressing issue. On the one hand, the digital educational
environment expands opportunities for teacher support, enables distance and
blended modes of interaction, and makes it possible to use platforms, digital
resources, communication services, and analytics tools. On the other hand, the
digital environment itself complicates the professional role of the mentor, as it
requires not only the transfer of experience but also proficiency in digital
communication tools, the ability to design individualized pathways, organize
collaborative work, and select safe and pedagogically sound digital solutions [1; 2].
The need to develop specialized professional development programs arises from
the fact that digitalization changes the very nature of teachers’ professional activity.
Under these conditions, the traditional approach to education is no longer sufficient,
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since information flows intensify, new forms of activity emerge, and the
informatization of education requires the renewal of content, forms, methods, and
means of instruction [3]. This fully applies to mentoring as well: a mentor can no
longer limit their role to face-to-face consultation and the demonstration of personal
experience, because contemporary support practices require competence in digital
tools for interaction, navigation, and analysis.

Contemporary educational policy also directs the education system toward the
development of mentoring' individualized support trajectories, and the use of digital
infrastructure. In studies devoted to the digital resource Mentoring Center, it is
emphasized that supporting the professional development and retention of young
teachers in the profession requires the design and implementation of modern
variable models of mentoring that draw on the resources of the digital educational
environment. An analysis of the regulatory framework demonstrates that the digital
educational environment is becoming one of the key mechanisms for motivating,
adapting, supporting, and retaining young teachers in the profession [4].

A major rationale for developing professional development programs is the
persistent deficit in teachers’ use of digital tools. C. W. Mittoo found that many
teachers experience difficulties integrating digital tools into instruction, and that
one of the main reasons is insufficient preparation and the lack of systematic support.
The author emphasizes that schools should assume responsibility for creating
technological infrastructure and training teachers, because teachers who lack
sufficient technological skills encounter difficulties when using digital tools to
improve their professional practice [5]. Similar conclusions are found in broader
analyses of teachers’ digital professional development: access to Internet resources
alone does not ensure professional growth if structured support, mediation, and
institutional mechanisms for integrating digital resources into professional learning
are absent. The problem is therefore associated not only with a deficit of technical
skills, but also with the insufficient development of teachers’ capacity for the
pedagogically meaningful selection of digital tools [6]. Consequently, teacher
preparation for mentoring in a digital environment should focus not so much on
technical familiarization with services as on developing the ability to design and
implement digitally mediated mentoring as a pedagogically managed process.

The very nature of mentoring activity further heightens the need for specialized
professional development programs. Mentoring requires diagnostic, communicative,
ethical, design, and analytical skills. In digital settings, these are supplemented by
the need to select platforms, ensure safety, organize feedback, document the digital
footprint, and interpret monitoring data. The Digital Mentor’s Handbook emphasizes
that effective digital mentoring is built not only on technical knowledge, but also on
patience, empathy, flexibility, the ability to create a safe space, to set goals, and to
measure impact [7]. These qualities do not develop spontaneously; they require
purposeful training.

! Directive of the Government of the Russian Federation No. 1264-r dated May 21, 2025, “On
Approval of the Concept for the Development of Mentoring in the Russian Federation for the Period up
to 2030 and the Action Plan for Its Implementation”. Available from: https://www.garant.ru/products/ipo/
prime/doc/411951838/ (accessed: 09.03.2026).
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The development of professional development programs in this area offers
clear advantages. Such programs make it possible to systematically address
professional deficits, establish a unified regulatory and methodological framework,
provide teachers with ready-made scenarios and tools for digital mentoring,
ensure practice-oriented learning, and incorporate mechanisms for monitoring
outcomes. At the same time, their implementation is associated with several
limitations. These include differences in teachers’ initial levels of digital
competence, unequal provision of digital infrastructure across educational
institutions, time constraints, the risk of teacher overload, and the formalization
of professional development, in which the digital component begins to substitute
for pedagogical reflection as such [5; 8].

Thus, the problem of preparing teachers to implement mentoring programs in
the digital educational environment is inherently dual in nature. On the one hand,
digital transformation creates new opportunities for supporting teachers and
promoting their professional development; on the other hand, it places substantially
more complex demands on the mentor, demands that cannot be met without
a specially designed professional development program. In this regard, the research
question may be formulated as follows: What should the content and organization
of a professional development program be in order to genuinely prepare teachers to
implement mentoring programs in a digital educational environment, rather than
merely providing an overview of individual digital services?

Methodology. The methodological framework of the program is based on the
following principles and assumptions. Research on preparing teachers to work with
digital educational resources emphasizes the need to structure training around
professional tasks: from the expert review and quality assessment of digital
educational resources, through methods of their application, to their development,
and further to the preliminary design and preparation of a pedagogically grounded
technical specification for a digital educational resource when the resource is
complex and requires the participation of specialist developers [9].

The continuing professional development program developed in this study is
based on V.S. Lednev’s principle of double inclusion [10; 11]: According to this
principle, the core components of program content are incorporated in two ways: as
independent sections and as cross-cutting lines throughout the course. This makes
it possible to design the program so that, for example, ethics and safety, criterion-
based assessment, evidence, and the verification of results run through all practical
tasks while also being addressed in dedicated topics and assessment procedures.

The course content is designed as a combination of relatively stable and
dynamic informational blocks. Such a division makes it possible to ensure both the
fundamental character of training and its relevance under conditions of rapid change
in digital tools and related requirements. A.A. Kuznetsov and T.N. Suvorova
emphasize the need for the systematic updating of teachers’ competencies in the
context of the continuous development of ICT and Al [12]. Within the logic of the
present program, this means that the stable components include criteria, algorithms,
document templates, ethical and legal constraints, and methodological approaches,
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whereas the dynamic components include specific services, working techniques,
tool versions, and typical scenarios of application.

The course is also built on the principle of pedagogical appropriateness in the
use of digital resources: digital educational resources are employed not for reporting
purposes, but for solving methodological tasks that cannot be effectively addressed
without them.

The program’s regulatory and ethical framework is shaped by the requirements
of legislation on education®, and personal data as well as by self-regulatory codes
of ethics® in the field of artificial intelligence and sector-specific recommendations
on Al in education [13].

When designing the architecture of the digital mentoring office, the study relies
on the principle of the functional completeness of components, substantiated by
V.S. Lednev within the theory of educational content [10]. According to this
principle, any educational system must possess a set of elements that is both
necessary and sufficient for its stable functioning. In the contemporary context of
digital didactics [14] this approach is transformed into a requirement for the
technological richness and functionality of the educational environment. In
mentoring, this principle is realized through the integration of a mandatory
technological minimum: communication tools, services for collaborative activity,
cloud-based storage for materials, and monitoring and analytics modules. Thus, the
design of a digital mentoring ecosystem confirms the invariance of systemic
principles, which retain their fundamental significance in the transition from the
traditional to the digital educational paradigm.

The method of modeling the professional development program was used to
translate the identified theoretical provisions into a practice-oriented course
structure. In this respect, the program model was understood as a means of
integrating the regulatory, content-related, technological, and diagnostic components
of teacher preparation. This approach made it possible to view the program not as
a list of topics, but as a specially organized system for developing teachers’ readiness
to implement mentoring programs in the digital educational environment.

Results and discussion. The findings of the study make it possible to argue that
teacher preparation for the implementation of mentoring programs in the digital
educational environment should have a clearly defined professional focus. The
issue is not the expansion of teachers’ general digital literacy, but the development
of their ability to use digital tools to address specific mentoring tasks: identifying
needs and deficits, designing individualized pathways, organizing a mentoring
session, selecting and evaluating digital educational resources, coordinating
collaborative activity, documenting results, and analyzing them subsequently. The
Use of Digital Tools in Teacher-Mentor Practice from traditional ICT courses,

2 Decree of the President of the Russian Federation No. 490 dated October 10, 2019, “On the Devel-
opment of Artificial Intelligence in the Russian Federation” (together with the National Strategy for the
Development of Artificial Intelligence for the Period up to 2030). Available from: https://www.consultant.
ru/document/cons_doc_ LAW 335184/ (accessed: 09.03.2026).

3 Code of Ethics in the Field of Artificial Intelligence. Association Artificial Intelligence Alliance.
Available from: https://a-ai.ru/ (accessed: 09.03.2026).
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which often focus on user-level operations without methodologically transferring
them to mentoring practice. The conceptual idea of the program is to transform
mentoring into a managed practice within the digital educational environment,
where the choice of digital tools is understood not as an end in itself, but as a means
of solving methodological tasks. This is documented in the form of reproducible
regulations, scenarios, and artifacts: a meeting log, a development plan, a digital
footprint, and a package of materials. In performing a triune function, digital tools
act as a means of instruction, an object of study, and an instrument of the teacher’s
professional activity.

The program’s target audience includes teachers in general education
institutions, teacher-mentors, methodologists, heads of methodological associations,
and deputy principals for academic affairs. Such coverage makes it possible to
create a unified information and meaning-making space for the implementation of
mentoring strategies at different levels of educational management. The total
workload of the program is 72 academic hours, which makes it possible to address
both theoretical aspects and practical skills in depth. Training is organized in
a blended format with the active use of distance learning technologies; at the same
time, the course architecture allows for a transition to a fully online format without
loss of educational quality.

The aim of the course is defined as the enhancement of teachers’ professional
competencies in the use of digital technologies for mentoring and methodological
support in the contemporary digital educational environment. In accordance with
this goal, the program is oriented toward the formation of a set of professional
actions, knowledge, skills, and competencies necessary for organizing mentoring
activity in digital format.

These professional actions include the following:

e making a well-grounded selection of programs and teaching-methodological

support, including digital educational resources*;

e carrying out professional activity in accordance with the requirements of the
federal state educational standards for primary, basic, and secondary general
education;

e developing skills related to information and communication technologies.

The substantive content of the course also presupposes the development of
knowledge about the priority directions in the development of the educational
system of the Russian Federation, laws and other regulatory legal acts governing
educational activity, the foundations of teaching methodology, the principles of the
activity-based approach, types and techniques of contemporary pedagogical
technologies’; and teaching tools and their didactic potential®.

The skills to be developed include general user, general pedagogical, and
subject-specific ICT competence; the design and implementation of individualized

4 Order of the Ministry of Labor of Russia No. 544n dated October 18, 2013, “On Approval of
the Professional Standard ‘Teacher (Pedagogical Activity in Preschool, Primary General, Basic General,
and Secondary General Education) (Educator, Teacher)’”. Available from: https://mintrud.gov.ru/docs/
mintrud/orders/129 (accessed: 09.03.2026).
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educational pathways, development programs, and individually oriented educational
programs with due regard for learners’ age and personal characteristics; and the
development and application of contemporary psychological and pedagogical
technologies based on knowledge of patterns of personality development and
behavior in real and virtual environments®. Thus, the program is oriented not only
toward the technical mastery of digital tools, but also toward their pedagogically
meaningful use in mentoring activity.

As a result of completing the course, participants are expected to develop

universal, general professional, and professional competencies.

Universal competencies:

e systemic and critical thinking (UC-1): the ability to search for, critically
analyze, and synthesize information, and to apply a systems approach to
solving professional tasks;

o Project design and implementation (UC-2): the ability to determine the range
of tasks within a defined goal and to select optimal ways of solving them in
light of current legal norms, available resources, and constraints;

o self-organization and self-development, including health preservation
(UC-6): the ability to manage one’s time and to design and implement
a trajectory of self-development based on the principles of lifelong learning.

General professional competencies:

e Jegal and ethical foundations of professional activity (GPC-1): the ability to
carry out professional activity in accordance with legal regulations in the
field of education and the norms of professional ethics;

e development of basic and supplementary educational programs (GPC-2):
participation in the design of basic and supplementary educational programs
and in the development of their individual components, including through
the use of ICT;

e scientific foundations of pedagogical activity (GPC-8): the ability to carry
out pedagogical activity on the basis of specialized academic knowledge;

e information and communication technologies for professional activity
(GPC-9): the ability to understand the principles underlying contemporary
information technologies and to use them in solving professional tasks®.

Professional competencies:

e competencies in pedagogical activity (PC-2): the ability to use contemporary
teaching and diagnostic methods and technologies;

e competencies in project activity (PC-10): the ability to design trajectories of
one’s own professional growth and personal development;

5 Order of the Ministry of Health and Social Development of the Russian Federation No. 761n dated
August 26, 2010, “On Approval of the Unified Qualification Handbook for Positions of Managers, Spe-
cialists, and Employees, Section ‘Qualification Characteristics of Education Workers’”. Available from:
https://rg.ru/2010/10/20/teacher-dok.html (accessed: 09.03.2026).

¢ Order of the Ministry of Education and Science of Russia No. 121 dated February 22, 2018
(as amended on February 27, 2023), “On Approval of the Federal State Educational Standard of Higher
Education — Bachelor’s Degree Program in 44.03.01 Pedagogical Education”. Available from: https://
www.consultant.ru/document/cons_doc LAW 293567/ (accessed: 09.03.2026).
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e competencies in scientific and methodological activity:
a) PC-42: the ability to disseminate advanced professional experience within
a professional community;

b) PC-44: the ability to apply and expand existing knowledge in the process of

structuring materials that support educational activity;

c) PC-46: the ability to navigate contemporary technologies and programs with

due regard for the needs of the educational environment;

d) PC-51: the ability to transform the results of analysis and evaluation of pro-

fessional activity into teaching-methodological recommendations’.

The content of the continuing professional development program The Use of
Digital Tools in Teacher-Mentor Practice is organized into eight modules, the
content of which may also be integrated into teacher retraining and professional
development programs in related fields. The modular principle ensures flexibility of
the learning trajectory, while the emphasis on practice allows participants to
incorporate newly acquired knowledge directly into their professional activity.

Module 1. The institution of mentoring: historical development, methodology,
and regulatory support. This module covers the emergence of the contemporary
institution of mentoring under conditions of the digital transformation of education;
the regulatory and legal framework of mentoring activity in education; the target
model of mentoring; the Concept for the Development of Mentoring through 2030;
the specific features of organizing the professional activity of the mentor in an
educational institution; intra-organizational training; the specifics of mentoring in
the digital educational environment; and methods for evaluating the effectiveness
of mentoring systems in general education institutions.

Module 2. The essence, structure, and diagnostics of the teacher-mentor's
personality/ This module addresses the ethical code of the mentor in the Russian
Federation; types of ethical norms in mentoring; value-semantic orientations and
the moral dimension of the behavior of participants in mentoring activity; criteria
for selecting teacher-mentors and evaluating the effectiveness of their work; the
subject-related characteristics of the teacher-mentor; diagnostics of personal
qualities and skills; and the psychological profile of a potential mentor.

Module 3. Artificial intelligence in education: regulatory and ethical
foundations and safe practices of application. This module examines the
development of artificial intelligence in the Russian Federation; the national
strategy; the principles of Al development and use; the goals, objectives, indicators,
and implementation mechanisms of the strategy through 2030; the AI Alliance
Association; the Al Code of Ethics; and the use of Al in education.

Module 4. Evaluation and monitoring of digital mentoring practices. This
module considers the expert logic of evaluating digital educational resources in
mentoring; the development of a checklist and scale for assessing selected digital
material in relation to a specific mentoring task; the collection of evidence and

"Moscow City University. Professional Competencies for the Degree Program “Pedagogical Edu-
cation”. Available from: https://share.google/ukqaOgtkiG1pMxBsF (accessed: 09.03.2026).
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analysis of the digital footprint of a mentoring session; rules for the anonymization
and storage of materials; Al support for evaluation, its risks, limitations, and
counterarguments; and the preparation of an expert report and improvement plan.

Module 5. Al-supported instructional design for mentoring. The focus here is
on designing the scenario of a mentoring session; using Al as a design-support tool;
creating and adapting methodological materials for mentoring support; and
packaging outcomes in the form of a presentation and a micro-training session on
controlling AI’s influence on the quality and integrity of methodological decisions.

Module 6. Creating original digital educational resources and media content
for mentoring. This module is devoted to the creation and pedagogical refinement
of visual materials, including illustrations, diagrams, and case-based images; the
production of explanatory videos or instructional videos and scripts, including those
created with the help of a neuro-avatar; requirements for content; digital
documentation of results; and compliance with legal and ethical restrictions in the
use of AL

Module 7. Designing and preparing the technical specification for
a multifunctional digital educational resource. This module examines the
architecture of mentoring in a digital environment; the teacher-mentor’s readiness
to design and prototype a digital ecosystem of interaction with the mentee; the
construction of a multifunctional digital educational resource for mentoring
purposes; the functional capabilities of Russian platforms for implementing
mentoring activity; the MVP methodology as a principle for creating a minimum
viable digital product aimed at addressing specific teacher deficits; and the
possibilities offered by Russian no-code tools. Conceptually, this expansion of the
course’s practical component corresponds to a line of research emphasizing the
need to supplement traditional teacher preparation for the creation and use of digital
educational resources with a block devoted to preliminary design and the preparation
of a pedagogically sound technical specification, especially for multifunctional
resources requiring team-based development.

Module 8. The mentors digital office: integration of tools, regulations, and
presentation of outcomes. This module examines the key components of the
mentor’s digital office: communication, collaboration, knowledge base, storage,
monitoring and analytics, and security. Particular attention is devoted to the
design of office sections, roles and access rights, rules of naming and storage, the
selection of domestic tools for different functions, the development of rules for
working with data, including anonymization, storage, and access, as well as
guidance on academic integrity, the documentation of Al involvement, and the
maintenance of an Al use log.

The theoretical modules, which encompass the first three sections of the
program, include lectures, independent assignments, testing, and interim assessment;
their total workload is 17 hours. The practical modules, with a total workload of
55 hours, are grouped into four areas of training: evaluation of digital educational
resources, methods of applying digital educational resources, teacher-led
development of digital educational resources, and preparation of a technical
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specification for a complex digital educational resource. This distribution of hours
shifts the emphasis away from declarative familiarization with digital services
toward the solution of practice-oriented mentoring tasks.

The program preserves the model of invariant, variable, and supplementary
training described in T. A. Lavina’s dissertation research [15] on teachers’
continuing preparation in the field of ICT. Modules 1-3 are interpreted as
predominantly invariant, that is, as covering the general foundations of the
mentor’s digital literacy, the conceptual framework of mentoring, and an overview
of services and Al. Modules 4-7 are treated as an additional practice-oriented
layer with variability ensured through the choice of services, scenarios, and an
individualized project track.

The components of the digital environment identified in the program are not a
random collection of tools; rather, they functionally reproduce the key support
processes within the mentor-mentee system:

e communication tools such as messengers and forums ensure continuity of
dialogue and timely support, which is critically important for addressing
professional deficits in real time;

e collaborative tools such as interactive whiteboards and document editors
enable the activity-based approach to be implemented, allowing mentor and
mentee to move from discussion to the joint design of an educational product;

e the storage of materials in structured knowledge bases creates a digital
footprint and a library of best practices, ensuring continuity of experience
and rapid access to methodological models;

e monitoring and documentation blocks make it possible to visualize the
trajectory of professional growth by recording intermediate achievements
and adjusting the individualized educational pathway;

e analytics and feedback transform mentoring into a manageable system,
making it possible to assess the effectiveness of interaction on the basis of
objective data and to identify zones of stagnation in a timely manner.

The absence of any of these components undermines the functional completeness
of the system, turning the digital environment from a developmental tool into
a fragmented set of services.

The assessment system is designed with due regard for the participants’ entry
level. It presupposes basic user-level ICT competence and psychological readiness
for productive work in a digital educational environment. Prior understanding of
mentoring tasks or relevant mentoring experience is welcomed. Interim assessment
includes independent and practical assignments oriented toward the cumulative
development of outcomes.

Final assessment in the program is proposed in the form of the defense of an
integrative practice-oriented portfolio project entitled The Mentor s Digital Olffice,
which brings together the products of all practical modules. This format supports
the double inclusion of cross-cutting lines, including ethics and safety, criterion-
based assessment and evidence, design and reflection, both within each module and
across the system of assessment checkpoints. The project submitted for defense
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must meet criteria of relevance, quality of materials, reproducibility, validity of tool
selection, completeness of the technical specification, and compliance with safety
and ethical requirements. The participant’s final product is a digital mentor’s office
created on the Chatium cloud platform, representing a set of applied tools and
materials ready for implementation within the mentoring system of a specific
educational organization.

The analysis conducted makes it possible to conclude that professional
development programs in this area possess a number of clear advantages. They
allow for the compensation of professional deficits, the systematization of
fragmented digital experience, the transformation of mentoring from an episodic
form of interaction into a reproducible model, the combination of face-to-face and
distance formats, the creation of a digital footprint, and the strengthening of the
rationale for selecting digital tools. International research confirms that structured
digital support for teachers enhances their confidence in using digital tools and
promotes more meaningful integration of technology into educational practice [5].

At the same time, a number of limitations of this type of professional
development program also become evident. These include major differences in
participants’ initial levels of digital competence, unequal infrastructural provision
across educational institutions, the risk of a technocratic shift in emphasis, teacher
overload, and the danger of formal completion of the program, when final products
are created according to a template but do not lead to real changes in professional
practice [5; 12]. These circumstances require program design that takes into account
variation in participants’ starting capacities and links training to the specific tasks of
the educational organization.

The findings of the study also indicate that preparation for mentoring in the
digital educational environment should be grounded in an environmental approach.
Its effectiveness is impossible when the digital environment itself lacks functional
completeness. In international white papers devoted to the Next Generation Digital
Learning Environment, the key emphasis shifts from closed systems such as older
learning management systems to open digital learning ecosystems. It is argued that
technology should be used to transform pedagogy rather than merely to provide
technical support for traditional instruction; in this context, particular importance is
attached to the connection between physical and virtual spaces, continuous
communication, and expanded opportunities for collaboration [6]. In the Russian
context, this corresponds to the idea of a digital mentoring ecosystem in which
communication, collaborative activity, the storage of materials, and analytics form
an integrated space of professional development.

Thus, teacher preparation for the implementation of mentoring programs in the
digital educational environment should be designed as a specialized field of
continuing professional education. Its specificity lies in the integration of
methodological, digital, diagnostic, design, and ethical preparation, in the modular
and practice-oriented organization of the course, and in the obligatory connection
between training and the real mentoring tasks of the educational organization.
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The implementation of the methodological system for training teachers in
information technologies within continuing professional education for the
realization of mentoring programs in a digital environment has been confirmed.
The program has undergone expert review and is currently being implemented at
the Municipal Institution of Continuing Professional Education Educational and
Methodological Center of the Lyubertsy Urban District, Moscow Region, for
teachers of the district.

Conclusion. The analysis conducted and the pilot implementation carried out
have shown that the development of professional development programs aimed at
preparing teachers to implement mentoring programs in the digital educational
environment is not optional, but an objectively necessary task of contemporary
teacher education. The need for such programs is driven by changes in the
professional role of the teacher-mentor, the increasing complexity of the digital
educational environment, the need for systematic support of young teachers, and
the existence of deficits among some teachers related to the pedagogically grounded
use of digital resources. The digital environment offers substantial opportunities for
mentoring support; however, these opportunities can be realized only through
specifically organized teacher preparation. The analysis made it possible to establish
that professional development programs of this type possess a number of strengths.
They help compensate for professional deficits, integrate digital tools into actual
mentoring practice, ensure the project-based character of learning, create conditions
for the development of a digital footprint and analytics, and facilitate the construction
of a unified methodological space within the educational organization. At the same
time, their implementation requires consideration of limitations associated with the
heterogeneity of the participant cohort, infrastructural deficits, the high workload of
teachers, and the risk of formal assimilation of content.

The study has shown that effective preparation of teachers for the
implementation of mentoring programs in the digital educational environment
should be based on a number of interrelated foundations. These include modularity,
practice orientation, the integration of regulatory, ethical, methodological, digital,
and diagnostic components, a project-based form of final assessment, the use of
distance learning technologies, and a focus on reproducible artifacts of mentoring
activity.

It is of fundamental importance that such preparation be linked to teachers’ real
needs and deficits rather than reduced to the formal mastery of individual digital
services. Accordingly, teacher preparation for mentoring in the digital educational
environment may be regarded as an independent field of continuing professional
education aimed at developing teachers’ ability to design and implement digitally
mediated mentoring as a holistic practice. Prospects for further research are
associated with the pilot implementation of the proposed program in different types
of educational organizations, comparative analysis of the results of its
implementation, and the development of instruments for assessing teachers’
professional readiness for mentoring in the digital educational environment.
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AnHoranus. [locmanosxa npobnemuvl. B HacTosiee Bpemsi B CBSI3U ¢ MacIITAOHBIM TPOHHK-
HOBEHUEM COBPEMEHHBIX LU(PPOBBIX TEXHOJIOTMH B 0Opa3oBaHHE BO3PACTACT 3HAYMMOCTH
YMEHHUH MEeNaroroB, CBS3aHHBIX C MPOSKTHPOBAHMEM JUAIOTOBBIX O0yJaroIINX CIICHApPHUCB,
peyCMaTPUBAIOIIUX UCTIONB30BAHNUE CPEACTB UCKyccTBeHHOTO nHTeekTa (MN). Akryans-
HOM siBJsieTcsl mpoOsieMa MOCTPOCHUSI U MCHOIb30BaHUS LU(POBBIX JUAIOTOBBIX areHTOB —
THIOTOPOB, (pyHKIIMOHUpYIONMX Ha 6aze TexHosornd MU (MU-ThIOTOPOB) M 3HAKOMCTBA C UX
0COOCHHOCTSIMH TearoroB. Memooonozus. VIcTionb30BaHBl MOAXOABl K NPOCKTHPOBAHUIO
U QpOoBBIX 00pa30BaTENBEHBIX PECYPCOB U COBEPIICHCTBOBAHHUIO NEIarOrMYecKOro Ju3aiHa,
OpHEHTHPOBAaHHBIC Ha cucTeMHoe U 3(dekTruBHOE Hcnonb3oBanue cpencts UM B yueOHOM
npornecce. Pazpaborana u uccieqoBaHa MOJENb MOCTPOSHUS U ucnonb3oBanus UH-ThroTo-
POB, UaCTbIO KOTOPOH SIBJISETCS ONMUCAHHAs CTPYKTYpa AUAIOTOBOTO OOYUaIOIIEro CLEHApHs
TaKUX CPEICTB 00yueHHUs. Pesyibmamol. YdacTre B IeAarornaeckoM dKCIICPUMEHTE TPHHSIITH
JIBE TPYMIIBI CTYACHTOB, BOBJICUCHHBIC B Pa3pabOTKy U MPOBEPKY 3(D(PEKTUBHOCTH AMATIOTO-
BBIX CIICHapueB AJs co3AaHHbIX MHM-ThI0TOPOB. B KauecTBe KpUTEPHUEB I aHAIN3a UCIONb-
30BaJIUCh CBSI3HOCTb AMAJIOTOBOIO CLEHAPHUS, YCTOMUMBOCTH BBINOJIHEHUS JUAAKTUYECKUX
¢ynkiuit U1-ThioTOpa, KOPPEKTHOCTH AMATHOCTHYECKUX BOMPOCOB, a TAKIKE CBOWCTBA CIIe-
Hapus, CIIOCOOCTBYIOIIUE JOCTUKEHUIO 1ieseil o0yueHus. B xone 3KcrepuMeHTOB BbISBICHBI
MTOJIOKATENTFHBIE U3MEHEHHUS B YPOBHE C(HOPMHUPOBAHHOCTH y OYAYIIMX TEIaroroB yMEHHH
B obmactu pazpadorku UM-TeI0TOpOB, 000CHOBAaHO, YTO HaHOOJIEE 3aMETHAs ANHAMMKA CBSA3a-
Ha CO CIIOCOOHOCTBIO KOHCTPYHPOBATh JUANIOTOBbIE CLIEHAPUU, 00ECIeUUBAIOIIUE YCTOHUN-
BO€ U IEAaroruuecku KoppekrHoe noseaenue MM-terotopa. 3axaouenue. AHanu3 pe3ynbTa-
TOB HpOCKTHOﬁ ACATCIBbHOCTH, LII/I(I)pOBI)IX CJICIOB U 3KCHEPTHBIX OLCHOK CBUACTCIBCTBYCET,
4TO cUcTeMHas pabota ¢ MU-Thl0TOpaMy, BKIIFOUAIOILAS! IPOSKTUPOBAHUE TUATIOTOB, TIOCIEN0-
BaTeIbHOE YTOUHEHHUE IIPOMIITOB, MOJIEJIMPOBAHHUE NIEJarOTHUYECKUX CUTyalluid, HCIIOIb30BaHUE
OJIOKYCIH-CHCTEM M MPOBEPKY YCTOHYMBOCTH MOBEACHUS THIOTOPA, CO3/IaeT YCJIOBHS, 3HAUH-
MbI€ JUIS pa3BUTUSL NPOGECCHOHANBHON FOTOBHOCTH OyIyLIMX y4uUTeNed K UCIOIb30BAaHUIO
cpeacts MU B oOpazoBaHuH.
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Abstract. Problem statement. Currently, due to the large-scale penetration of modern digital
technologies into education, the importance of teachers’ skills related to the design of interactive
learning scenarios involving the use of artificial intelligence (Al) tools is increasing. An urgent
problem is the construction and use of digital conversational agents — tutors, functioning based
on Al technology (Al tutors) and familiarization with their features by teachers. Methodology.
The approaches to the design of digital educational resources and the improvement of
pedagogical design are used, focused on the systematic and effective use of Al in the educational
process. A model of building and using Al tutors has been developed and investigated, part of
which is the described structure of the interactive learning scenario of such learning tools.
Results. Two groups of students took part in the pedagogical experiment, involved in the
development and verification of the effectiveness of dialog scenarios for the created Al tutors.
The criteria used for the analysis were the coherence of the dialog scenario, the stability of the
didactic functions of the tutor, the correctness of diagnostic questions, as well as the properties
of the scenario that contribute to the achievement of learning goals. During the experiments,
positive changes were revealed in the level of formation of future teachers’ skills in the field of
developing Al tutors, it was proved that the most noticeable dynamics is associated with the
ability to design dialog scenarios that ensure stable and pedagogically correct behavior of the
Al tutor. Conclusion. An analysis of the results of project activities, digital traces and expert
assessments shows that systematic work with Al tutors, including designing dialogues,
consistently clarifying projects, modeling pedagogical situations, using blockchain systems and
checking the stability of tutor behavior, creates conditions significant for the development of
future teachers’ professional readiness to use artificial intelligence in education.
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IMocTanoBka npod/emsl. PazButie u pacumpenne cdep npuMeHeHus mudpo-
BBIX MHTEJUIEKTYyaJIbHBIX CHCTEM NMPUBOJUT B TOM YHKCJE U K MOSBICHHUIO HOBBIX
(bopM neraroruyeckoro B3auMoieicTBrs. B oGnacTu Takoro B3auMoaenCcTBHS 0CO-
OyI0 3HAUMMOCTb MPUOOPETACT UCTIONIb30BAaHHE THIOTOPOB, (PYHKLIMOHUPYIOMIUX HA
0a3e TeXHOJOTUH UCKYCCTBEHHOTO MHTEIUIeKTa (M HU-mbtomopos) — IUPPOBHIX TH-
aJIOTOBBIX ar€HTOB, CIIOCOOHBIX aJaTUPOBATh OOBSICHEHUS, 331aBaTh YTOUHSIOIIUE
BOIIPOCHI, TIpeJIaraTh yueOHbIe 3aa4u U MOJIePKUBATh HHANBUAYaIbHBIE TPACKTO-
puu 00pa3oBaTEIBLHON AEATEILHOCTH 00ydJaromuxcs. [ OCHOBHOM IITKOJIBI TaKUE
cpezacTBa HHPOPMATH3ALMH SABJISIOTCA HE TOJIBKO TEXHOJIOTHYECKUM HOBILIECTBOM,
HO ¥ UHCTPYMEHTOM, PACIIHPSIOLUIMM BO3MOXHOCTH II€PCOHATIN3UPOBAHHOIO 00Y-
YEHMSI U MONACPKKH Y4YalIMXCsl C Pa3HbIM YPOBHEM IOATOTOBKH M MOTHBALUU.
Bwmecre ¢ Tem BHenpenue UM-TbI0TOpOB MpeabsBIsieT 0coOble HOBbIE TpeOOBaHMUS
K NpodeccroHaIbHON NOATOTOBKE U JieATenbHOCTH yunTens [ 1-3].

B yactHOCTH, Ha 3TOM (hOHE BO3pacTaeT 3HAYMMOCTh YMEHHI 11€1aroros, CBs-
3aHHBIX C NPOEKTUPOBAHUEM JMAJIOTOBBIX CLIEHAPUEB, IIPELYyCMATPUBAIOIINX UC-
nosb3oBanue cpencts UM. He cnenyer 3a0biBaTh, 4TO TpaguIMOHHAS METOIUYE-
CKasi MOArOTOBKA Oy/IyIEero y4uTest JOCTaTOYHO PEAKO BKJIFOYAET €0 3HAKOMCTBO
C HallMCaHUEM CHCTEMHBIX 3alIPOCOB — IPOMITOB, KOHCTPYUPOBAHUEM BETBSILINX-
Csl TUAJIOroB, yU€TOM OIpaHUYeHUH [IUPPOBBIX MOIETIEH U TUAarHOCTUKON HEJ0CTa-
TOYHO KAQUeCTBEHHbIX U OOBEKTUBHBIX OTBETOB [4—6]. Ha npakTuke 3T0 NpUBOAUT
K TOMY, UTO JIa)K€ B YCJIOBUSX IOCTYITHOCTH HEOOX0MUMBIX TexHosnoruit UM-Teroto-
PBI OKa3bIBAIOTCSI HE BCTPOEHHBIMH B 00pa30BaTeIbHbIN MpoLiecc U GyHKIIMOHUPY-
10T B KauecTBe BHEIIHEeH udpoBoit HaacTpoiiku. [Ipu Takom noaxone He obecre-
YUBAETCSI LEJIOCTHOCTb, METOJANYECKUE M CMBICIOBBIE IOJHOTA M 3aMKHYTOCTb
peasinzyeMoro o0pa3oBaTeabHOIO MpoLecca.

AKTYyaJbHOCTb npoOnemvl nocmpoenus u ucnonvzoganuss HHU-mviomopos
U 3HAKOMCMBA € UX 0CODEHHOCMAMU Neda2o206 yCUITUBAETCS TEM, UTO UMEIOIIH-
ecsl MccieloBaHus B 00JIaCTH MCHOJIb30BaHUA TexHosoruu MU B oOpazoBaHumn
PEUMYIIECTBEHHO COCPEIOTOYEHbl Ha aJIrOPUTMax aJalTHUBHOIO OOyueHus
U a”Hanu3e JaHHbIX [7; 8]. IIpu aTOM Bompoc o ToM, Kak OyAyluil yu4uTeiab KOH-
CTPyHUpYEeT AMAJIOroBble 00yUaroye ClieHapUuH, Ha KaKUX MeJarornuyeckux OCHO-
BAaHMSIX CTPOMUTCS TaKOM JM3aiiH, 1O CUX MOP HE MOIYYHJI AOJKHOTO OCBELICHMS
B HAYYHOU JIUTEpATypeE.
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[TonoOHBIM MpoGsieMaM MOCBSIIIEHO MHOKECTBO UCCIIeI0BaHU, KOTOPbIE OMH-
canbl B myonukanusax M.A. XKypasnéra, E.B. Kamnésa [9], U.A. Tlapdenonoii,
WN.I'. Tanymiko, [.A. bauypunckoit, A.C. I'maaxoii [10], E.H. Conomaxwu, H.E. XKut-
HUKoBOM, B.A. Pazopenona [11], }O.C. 3umuna, 11.B. Kacnaposa, /I.A. Ctporanosa
[12] u op. AHanu3 Takux pabOT IMOKA3bIBACT, YTO JIO CUX ITOP COXPAHAETCS ACPUITUT
L[EJIOCTHBIX METOJUYECKUX MOAX0A0B K MOATr0TOBKE yuuTens Kk padote ¢ MU-Tbio-
TOpPaMH, YUYUTHIBAIOIINX TEXHOJIOTUYECKHUE, TUIAKTHIECKUE, STUYECKIE U HEKOTO-
pBl€ ApyTye 3HaYUMBble acnekThl [13].

JlaHHOE uccrenoBaHre BBIIIOJIHEHO B paMKax MPOEKTa MO CO3aHHUI0 IEPCOHO-
opueHTHpoBaHHBIX MM-areHToB 7S MIKOJ, BKJIIOYABIIETO pa3pabOTKy KOPIYyCOB
3HaHUH, (OPMUPOBAHUE CHUCTEMHBIX MTPOMITOB, TECTUPOBAHUE MEXAaHHU3MOB KOH-
TEKCTa, ONOpy Ha OJOKYEHH-TEXHOJOTUH ISl OOBEKTUBM3AIMM HCIIOIb3YyEMbIX
JaHHBIX, a Takxke anpobaruio N-TeI0TOpOB B ceTeBOi 00pa3oBaTeIbHON Cpee.
Jloruka BBITIOJIHEHHUS] OMUCHIBAEMOTO MPOEKTa MO3BOJIMIIA CBSI3aTh UCCIIEI0BATEb-
CKYIO 3a/lauy C MPAKTUYECKUMU JEHCTBUSMU YUUTENsI, TAKUMU KaK IMPOEKTUPOBa-
HUE 00BSCHUTENIbHBIX MOZIETIEH, TOCTPOEHNE BETBAIINXCS TUATIOTOBBIX CLIEHAPHEB,
peryaupoBaHue IIIyOMHBI U CTUJISI OTBETOB, a TAaK)Ke pa3pabOTKy LHHUQPPOBBIX HMH-
CTPYMEHTOB JIJIsl IPOBEPKU MEAArOTMUECKONM KOPPEKTHOCTH OTBETOB, MOTYUYEHHBIX
pu oMoy cpeacts M.

Llenb — TeopeTndeckd 000CHOBATH U CIIPOEKTUPOBATH MOZEIb MeIarornyecKo-
ro nuzaiiHa MU-ThrOTOPOB 1J1s1 OCHOBHOM IIKOJIBI, @ TAKXKE ONPEIAEITUTh YCIOBHUS
Y TOAX0Mb! i (GOpMHUPOBaHUS Yy OyAyIIUX YUUTENEH YMEHUN KOHCTPYUPOBAHMS
JIMAJIOTOBBIX 00yYaromuX CIICHApHEB, pacCMaTpuBas B3aMMOJCHCTBHE OOydaro-
xcst co cpenctBamu MU kak megarorudaeckyro CUTyaIuo, TpeOYOIIy 0 yIpaBis-
€MOT0 JTUaora, Mpo3pavyHbIX KPUTEPUEB U MPOLIECCYATLHOTO OLIEHUBAHUS Ha OCHO-
B€ yueTa JaHHbIX U3 HU(POBOTO cliesa.

MeTtononorusi. MeTog0a0rnyecKyro OCHOBY COCTaBHIIM MTOJXO/IbI K IPOEKTHPO-
BaHMIO IIU(POBBIX 0OPA30BATEIBHBIX PECYPCOB M COBEPIICHCTBOBAHUIO MEIaroruye-
CKOTO Ju3aiiHa, OPUEHTUPOBAHHBIE HA CHCTEMHOE U 3(h(hEeKTUBHOE MCIONb30BaHKE
cpeacts UM B yueGHOM mporiecce [14-16]. MccnenoBanue onupaioch Ha KOMIIe-
TEHTHOCTHBIN MOJXO0A, B paMKaxX KOTOPOTO MPOEKTUPOBaHHUE AMAJIOTOBBIX 00yyaro-
LIUX CLIEHAPUEB pacCCMaTPUBAETCs Kak 0COObI B MPo(ecCHOHaIbHOM AesITeIbHO-
CTH Ie/Iarora, a TaKkkKe Ha KOHIIETIIHIO ()OPMHUPYIOILIETO OLIEHUBAHHMS, TO3BOJISIOIILYIO
HMHTEePIpPETHPOBaTh B3aumoeiicTeue ¢ MM-Tbl0TopoM Kak HICTOYHHK ITUPPOBBIX Clie-
JIOB U OLICHUBATh HE TOJIBKO PE3YNBTAT, HO U XOJ] YUeOHOH NesTeTbHOCTH.

B pamkax mpoekTa Obuta pa3paboTaHa W HCCIEIOBAHA MOOelb NOCHMPOEHUs.
u ucnonvzosanus UHM-mvromopos, 4aCTbIO0 KOTOPOH SIBIISIETCS 3HAUUMas /11l HACTO-
AIIETO OMHUCAHUS CIMPYKMYpa OUano208020 ooyuarowezo cyenapus UHU-mviomopa
(puc. 1).

DOMIpuueckas 4acTh HMCCIEAOBaHUS peajn3oBaHa B (opmare MNPOEKTHON
MpPaKTUYECKON paldoThl C UTEPAaTUBHBIMU IIUKJIAMU BHJIA «IIPOEKTHPOBAHUE —
TECTUPOBAHHE — aHaJIM3 LU(POBBIX CIEAOB — YTOUHEHUE MPOMIITA — IOBTOPHOE
TECTUPOBAHUE, YTO OOYCIIOBICHO BEPOSITHOCTHOM MPUPOI0OH (PyHKIIMOHHUPOBAHHS
NU-ThIOTOPOB M 3aBUCUMOCTBIO Ka4€CTBA UX MOBEJECHUS OT TOUHOCTU M3HAYAIBHO
3aJJaHHBIX PaMOK.
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3anpoc yyeHuka

WHTepnpetauus
3anpoca U TeiotopoM

HOwarHocTtuka
NOHUMaHuA

YacTuyHbIn oTBET OwwnboyHbIY OTBET

O6paTtHan cBA3b

Lindpoebie cnenpl dopmupytoLee
obyyeHus oLeHuBaHue

3aBepLueHve cueHapua
/ Bosspart k guanory

Puc. 1. Ctpyktypa gnanorosoro oby4yatowero cueHapus MN-TeloTopa

UcTtoyHuk: cospaHo U.A. Ctecukom, ®@.A. BynHbiM-COKONOBbIM.

Student request

Al tutor request
interpretation

Understanding
diagnosis

Partially correct

Topic extension
response

Incorrect response

Feedback

Formative

Digital learning traces
assessment

Scenario completion /
Return to dialogue

Figure 1. The structure of the interactive learning scenario of an Al tutor
Source: created by lvan A. Stesik, Fedor A. Bulin-Sokolov.
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HccnenoBanue mpoBOIMIOCh B paMKaX y4eOHBIX MOJyJIeH MOArOTOBKH Oyay-
X yuuTeleld MHPOPMATUKH B By3e. YUacTHE B MEJArOTUYECKOM DKCIIEPUMEHTE
MPUHSUIA JIBE TPYIIIIbI CTYAEHTOB MO 24—28 4en0oBeK B KaX 0¥, BOBJICYEHHBIE B pa3-
paboTKy 1 poBepKy 3PPEKTUBHOCTH TUATOTOBBIX clieHapueB st I-TbI0TOpOB,
CO3JaHHBIX B PaMKax IPOEKTa.

Pe3yabTarhl M o0cy:kaeHue. B Xxoxe uccrienoBaHus ObUIM OpPraHHW30BaHbI
U TPOBEJCHBl MacTepCKHEe, HAlpaBJIE€HHbIE HA OCBOCHHUE CIIOCOOOB MOCTPOECHHS
BETBALIUXCS TUAJIOTOB, YIIPABJICHUS CTUJIEM U TITyOWHOM OTBETa, 3aaHus TIe1aro-
TUYECKUX OTPAaHWYEHUM, TPOCKTUPOBAHMS AUATHOCTHUUECKUX CUTYyallHd, a TaKXkKe
aHanmu3a cO0eB M HeXeJaTeIbHbIX MaTTepHOB noBeaeHus cpeacts MU. B kauectse
JTAHHBIX MCIOJb30BAJIMCH JIOTH B3aUMOJIEUCTBUS, BEPCUN CUCTEMHBIX IPOMITOB,
CKPUHKACTBI MPOEKTUPOBAHUS, TAOIUIBI YCTOMYMBOCTU MOBeaeHus cpencts MU
B TUITOBBIX U MPOBOKALIMOHHBIX CUTYALMSX, @ TAKKE IKCIIEPTHBIE JTUCTHI aHATIU3A
JTMAJIOTOB.

[Ipumep nuanoroBoro B3aumonencTBus ¢ UM-Tbr0TOpOM € 3aaHHBIMU TIpE-
METHBIMH U POJIEBBIMH OTPAHUYCHHUSMU, AHAIOTUIHOTO TEM, YTO OBLITH 3a€HCTBO-
BaHbI IPU MOATOTOBKE CTY/IEHTOB — OyAYIIHX M€Jar0roB U B paMKaX OMUCHIBAEMOTO
JKCIEPUMEHTA, IIPUBEEH HA PUC. 2.

Yar-60T1 "Cepreit MuxannoBuy 3i3eHLITEHH"

3ppascrsylite, Aoporoii Apyr!
A yar-60T «Ceprei Muxainosuu ii3eHwTenH», U/ cucteMa OCHOBaHHas Ha TpyAax
BblAAIOWErocs COBETCKOro mnope)m@pa W TeopeTnka KUHO.

OTBeYal0 Ha CaMble PasHble BONPOCh O KMHO U p TBE: OT UCTOPUM
IPUEMOB A10 COBD TEXHUK

MoxeM HauaTb Hale o6cyxaeHue ¢ «Teopun MOHTaXa» unu «Kak ycrpoeHo

Teneseuwaxue».
O6bsCHM NPOCTBIMKM CrI0BaMK OPMYNY CPEAHEH CKOPOCTH ANS BOCLMOrO Knacca. Caenan
NSTH - WECTb NPEANOXEHUI 1 NPUBEAN OfIUH KUIHEHHBIN NPUMEp

i pa3nTe MOE COXaNEHNe - HO TEMa BALLEro BONpoca
JNIEXHUT BHE 06/1aCTH MOEro pasrosopa.

Mo3BonbTe NepeHanpasuTb Bac B MUPbl KMHEMaTorpadum U MCKycCTea.

BMecTo hopMynbl CpeiHeli CKOPOCTH 5 PACCKaXy BaM O TOM, Kak BaXHO HaUTH
11 TeMn nosec B (unbMe - BeAlb MMEHHO OH 33AaET PUTM BCEro
npou3BeaeHNs.

Temn ¢unbMa nonoGeH NynbCy cepaua: ecnu CMWKOM 6bICTPo - 3puTent
P A, a eam - YTPaTUT UHTEp

Pacckaxxere 1 Bbl MHe Tenepb 0 No6UMOM unbMe, rae TeMN 6bin 0COBEHHO yaaueH?

3apaiiTe BONpPoC SM3EHLITENHY... OTnpasuts

Puc. 2. Npumep amanorosoro s3ammonenctams ¢ MN-TeloTOpoM ¢ 3aaaHHbIMKW NpeaMeTHbIMU
1 PONEBbIMU OrPaHNYEHNAMN

UcTtouHuk: cospaHo U.A. Ctecukom, @.A. BynuHbiM-COKONOBBIM.
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Chatbot “SergeiMikhailovich Eisenstein®

Hello dear friend!

I am the chatbot "Sergei Mikhailovich Eisenstein,” an Al system based on the works of the outstanding Soviet
film director and film theorist.

| answer a wide range of questions about film and television production, from the history of editing techniques to
modern broadcasting technologies.

We can start our discussion with “Editing Theory” or “How Television Broadcasting

Works”,
Explain the average speed formula for eighth-grade studentsiin simple terms. Write five/or six sentences.
and give one real-life example:

Dear interlocutor, allow me to express my regret, but the topic of your question lies outside the scope of
my conversation.

Let me take you into the worlds of cinema and art.

Instead of a formula for average speed, I'll tell you how important it is to find the

right pace of the narrative in a film, because it sets the rhythm of the entire work.
The pace of a film is like the pulse of a heart: if it moves too fast, the viewer

will get lost, and if slowly lose interest.

Will you now tell me about a favorite film where the pacing was particularly successful?

Ask Eisenstein a question... Send

Figure 2. Example of dialogic interaction with an Al tutor under predefined domain and role constraints

Source: created by Ivan A. Stesik, Fedor A. Bulin-Sokolov.

O06paboTka pe3yabTaTOB MPOBEAECHHOTO TIEIarorHYeCKOT0 IKCIEPUMEHTA OTIH-
panach Ha COIMOCTaBICHHE BXOJHBIX U UTOTOBBIX BEPCHUI IMAJIOTOBHIX CILICHAPUEB,
KaueCTBEHHbIN aHaJN3 TUIOBBIX OLIMOOK M SKCHEPTHYIO OLEHKY MEeIaroruueckoi
JIOTUKUA U YCTOMYMBOCTHU TMOBeAEHHUs areHTa. [Ipm HeoOX0AMMOCTH MPUMEHSIIUCH
MIPOCTHIE MPOLIETYPHI TPOBEPKU COTIIACOBAHHOCTHU IKCIEPTHBIX CY)KJIEHUHN U TUHA-
MHUKH TIOKa3aresei.

B xauectBe xpumepues s ananuza B X0A€ SMIUPUIECKON YaCTH UCCIIEIOBAHUS
HCIIOJIb30BAJIUCH CBSI3HOCTh M JIOTMYECKas LIEIOCTHOCTh JHAJOrOBOIO CLEHApH,
YCTOMYMBOCTh BBINOJIHEHUS TUIaKkTUYeckux GpyHkuui NM-ThroTopa, KOppeKTHOCTh
JIMarHOCTUYECKUX BOMPOCOB, a TAK)KE CBOMCTBA CLIEHApHsl, CHOCOOCTBYIOLIHE JJOCTH-
KEHUIO 1eJiel 00yUYeHus IPY BapUaTUBHBIX U SIBHO MPOBOKAIIMOHHBIX 3aIIpocax 00y-
yaroumxcs. OleHKa MpoBOANIACH HA OCHOBE SKCIEPTHBIX JIMCTOB, a TAaKXkKe COIO-
CTaBJICHUsI BXOJHBIX U UTOTOBBIX BEPCHI JUATOTOBBIX 00YYaIOIINX CLICHAPHUEB.

B Xoze npoeKTHO-UCCIIeI0BaTENbCKON padOThl y1ad0Ch BBISIBUTH H3MEHEHHS
B ypOBHE C(HOPMUPOBAHHOCTHU y CTYACHTOB MEIarOrMYECKUX CHEUATBbHOCTEH By30B
YMEHHUH B 001acTH pa3paboTKH nenarornyeckoro ausaitHa M-TeroTopoB 1 000CHO-
BaTh TOT (haKT, YTO HauboJee 3aMeTHasl TMHAMMKA B 3TOM OOJIaCTH CBsI3aHa CO CIIO-
COOHOCTBIO KOHCTPYMPOBATh JMATIOTOBBIE CIIEHAPHH, 00ECIIEUNBAOLINE YCTOHUNBOE
U TIEarOTHYECKH KOPPEKTHOE MOBENICHUE areHTa, ()YHKIIMOHUPYIOIIET0 Ha OCHOBE
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texHoyorun M. Ha HagapHBIX 3Tanax B ClieHApUAX (PUKCHPOBAIUCH JIOTUIECCKHE
Pa3pbIBbl, N30BITOUYHBIE MIEPEXO/IbI MEX/TY BETBSIMH U CUTYAIMH, IPU KOTOPBIX O100-
HBIE ar€HThI TEPSUTU NPEANUCAHHBIE UM POJIU WU HE CIIOCOOCTBOBAIN JJOCTH)KEHHIO
enel o0yueHus. AHaJTU3 JIOTOB U CKPUHKACTOB MTOKAa3bIBAJI ITPE00IaIlaHue JIMHEHHBIX
CTPYKTYp, HE PACCUMTAHHBIX Ha BAPHATUBHBIE 3aIIPOCHI 00YUAIOLUXCS, YTO CHUXKAIIO
o0yyaronuii MOTEHIMAI UX BO3MOKHOTO B3aUMOJIEUCTBUSI co cpeacTBamu M.

ITo Mepe npoBeeHNsT MACTEPCKUX U YTOUHEHUS! CHCTEMHBIX IIPOMIITOB JHAJIO-
TOBBIE CLIEHAPUU CTAHOBWJIUCH 0OJIee CBA3HBIMH M YIPaBIseMbIMU. JTO 00yCI0B-
JICHO T€M, YTO CTYACHTBI OCBAaWBAJIU CIIOCOOBI MOCTAHOBKHU MEAATOTMYECKON POIIH
NH-1el0TOpa, pacupenencHue GyHKLUUN THIOTOPA U MPOEKTUPOBAHUE TUATHOCTH-
YECKUX CUTYAIU, TO3BOJISIONIMX BBISBIATE CHIEIM(PUKY TOHUMaHUs y4eOHOTo Ma-
TepHaJla MIKOJIbHUKAMU U KOPPEKTUPOBATh OIIMOKHU B PACCYKICHHUH.

CpaBHeHHE BXOJHBIX M HTOTOBBIX BEPCHI IMAIOTOBBIX O0YyUYaIOLINX CLIEHAPHEB
BBISIBWJIO POCT CBA3HOCTH M IIE€AATOTMYECKOM JIOTUKH, 4 TAK)KE CHUKEHUE YaCTOThI
HEONpPaBAAHHOTO U3MEHEHMSI BHITIOJIHAEMOM POIM U HEOOOCHOBAHHBIX CMBICIOBBIX
HCKa)XEHUH B 00bACHEHMSIX. 3aMETHBII BKJIaJl B TaKUE PE3YJIbTaThl BHECIO OCBOE-
HUE CTyJIeHTaMHU — OyIyIIUMH Me1aroraMu MPUHLIUIIOB Pa0OThI C KOHTEKCTOM, KOT-
Jla mapaMeTpbl AUaiora 3aJaBajiuch Tak, yToOsl MM -TeioTOp ynepxuBai Gokyc Ha
JOCTH)KEHUE 3aJaHHBIX Liesiell 00ydeHus Jake MpU HEeIpelcKa3yeMbIX 3ampocax
I0JIB30BATEIICH.

OKCHEPTHBIE OLEHKH NOATBEPAWIN HAJIWYME KAYECTBEHHBIX HW3MEHEHUM.
B UTOroBBIX AMATOroBBIX clieHapusAX Oyaylue yuutess 6ornee 4eTko GpopMyiaupo-
BajJM 1enu oOyuyeHus, 3ajaBajid paMku noseneHus cpeacts MU u npomymbianu
CHCTEMY YTOUHSAIOLIMX BOIPOCOB. I10 TaHHBIM AKCHIEPTHBIX JMCTOB HAOIIOAAIACH
yCTONYMBAs MOJOKUTEIbHAS JUHAMMKA IO MOKA3aTessiM CBA3HOCTU CLIEHApHEB
Y YCTOHYMBOCTH Teiarorndeckoit ponu ¢puHanbHeIx UH-TbI0TOPOB 1O CpaBHEHUIO
C MX II€pPBOHAYaIbHBIMU BEPCUAMH.

B xoze criennanbHOro TeCTUPOBAaHHUS, BKIIFOUABIIETO IIPOBOKALIMOHHBIE BOIIPO-
Cbl, HEOJJHO3HAYHbIE (DOPMYIUPOBKU U YACTUYHO KOPPEKTHBIE OTBETHI, YBEIUUH-
Jach J0JIA AUAJIOrOBBIX 00YYarOIUX CLIEHAPHEB, COXPAHSIOIUX YCTOWYUBOCTB I10-
BeneHus MU-terotopoB. Takue cpencrsa U pexe yxonuinu oT TeMbl, KOPPEKTHEE
pasnuyaiy omKuO0YHbIE PACCyXACHUS 00yUaroIIerocst U 1EMOHCTPUPOBAJIH MTOCIIE-
JI0BaTE€IbHOCTh OOBSICHEHUH, BKJIIOYAsl CUTYallUH, XapaKTE€pHbIE AJIS MIIaJIIEero
MOJPOCTKOBOIO BO3pAacTa (CTpEMIICHHE MOIYUYUTh OBICTPBIH OTBET, TOBEPXHOCTHBIC
3aMpoCkl, MOMBITKA MEPEBECTH TUAJIOT BO BHEYUYEOHYIO 00JIaCTh).

OtnenbHBIN pe3ynbTar, MOJYyYEHHbIH B X0J€ UCCIIeI0BaHUs, ObLT CBSI3aH C U3-
MEHEHUSMU B NMPO(HEeCCHOHATBHOM MBIIIJICHUN OyayIIMX nenaroros. B nmposeneH-
HBIX UHTEPBbIO U MOITYYEHHBIX pe(IEKCUBHBIX OTUETAX CTYJAEHTHI Yallle ONMHUChIBa-
JM JMAJIOTOBBIE CLIEHApUM HE Kak Habop peIUIMK, a Kak IeJaroruuyecku
OCMBICJICHHYIO CUCTEMY B3aUMOJECUCTBHS, BKIIIOYAIOIYI0 JUATHOCTHUKY, ITOIEPK-
KY, IEPEXO0/Ibl MEX/1y YPOBHSAMHU CIIO)KHOCTH U MOCJEIyIOIIee UCTIOIb30BaHHE (-
POBBIX CIIEIOB U OJIOKYEHH-TEXHOJIOTHH IS OLIEHUBAHUS JeSITeIbHOCTH 00ydaro-
IIMXCS. DTO TOKA3bIBAaeT, YTO MPOEKTHBIH Qopmar padborel ¢ NM-ThroTOpaMun
CIIOCOOCTBYET MEPEXOY OT MPOCTOr0 TEXHOJIOTMYECKOTrO MCIIOIb30BaHUS CPECTBA
uHpOpMaTU3alMU K METOANYECKH O0OOCHOBAHHOMY YIPABJICHUIO €r0 MOBEIECHUEM
C YYETOM JIOTHKH U CHIELU(UKHU COAEPIKaHUs pealn3yeMoil yueOHOM esITelbHOCTH.
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3axioyenue. OnrcaHHOE UCCIE0BAaHKUE TTO3BOJIUIIO 0OOCHOBATH U alpoOHpO-
BaTh MOJIeNb co3anus u pa3BuTus N-Tei0TOpOB, OpreHTHPOBaHHYIO HA POPMHUPO-
BaHHWE Yy OyaylIMX y4uTeledl YMEHH KOHCTPYHUpPOBAHUS TUAIIOTOBBIX OOYYaroIIUX
CIICHApWEB IS OCHOBHOM HIKOJIBI. AHAJIU3 PE3YJIbTAaTOB BBIMOIHIEMBIX MPOEKTOB,
M(POBBIX CIIEIOB M DKCIIEPTHBIX OIIEHOK IOKA3bIBACT, YTO CHUCTEMHas padora
¢ MH-TeroTopamu, BKIIIOYAKOIIAsl MPOEKTHPOBAHUE JIMAJIOTOB, IOCIEI0BATEIBHOE
YTOUYHEHHUE MTPOMITOB, MOJICITMPOBAHUE NEJATOTUYECKUX CUTYALUNA, UCIIOJIb30BaHHE
OJIOKYEHH-CUCTEM U TIPOBEPKY YCTONYMBOCTH MOBEICHHSI areHTa, CO3/IaeT YCIOBUS,
3HAUYUMBIC JJIs1 Pa3BUTHS TIPOPECCHOHATLHON TOTOBHOCTH OYIyIIMX YYUTEIEH K HC-
MoJIb30BaHuto cpenicTB MM B pa3nuuHbIX BUIaX 00pa30BaTeIbHOIO Ipoliecca.

Pesynbrarel nccnenoBaHMs MOATBEPKIAIOT, YTO COOTBETCTBYIOLIME YMEHHS
y CTY/IEHTOB MEAArOTUYECKUX CHEIHAIBHOCTEN By30B He (POPMUPYIOTCS aBTOMATH-
yecku. VX pa3zButue TpeOyeT crennaabHO OpraHM30BaHHONH METOAMYECKOM MOJIro-
TOBKH, B pamkax KoTopoil MM-TbioTOp paccMarpuBaeTcs Kak >JIEMEHT y4eOHOMH
Cpelibl, TIOBEJIEHUE KOTOPOTO JIOJKHO OBITh YHPABISIEMBIM U CYIIECTBEHHBIM IS
pean3almy 1eyIeil Meaaroruyeckon AesTeIbHOCTH. [nanoroBsie clieHapuu, Moj-
TOTOBJICHHBIEC Ha (PUHAIIBHBIX dTanax MCCIEeIOBAHMS, XapaKTepPU3YyIOTCs OOIbIIIei
CTPYKTYPHOU CBA3HOCTBIO U YCTOMYMBOCTBHIO K BAPMATUBHBIM 3alIpocaMm, a TaKKe
OoJiee BBIpAXKCHHON OpHUEHTAIlMEH Ha TUAarHOCTUKY MOHUMAaHUS U POpPMUpPYIOIIee
OIICHUBaHWE 00yJarOIINXCSI.

OrpanuueHus ucciaenoBaHusl 00yCIOBIEHBI MPOBEJCHUEM OINUCHIBAEMBIX pa-
00T Ha 0a3e oHOI 00pa3oBaTeIbHON OpraHU3AIMM U UCIOIb30BAHUEM KOHKPET-
HbIX Bepcuil M1-Th10TOpOB, MOBEIEHNE KOTOPBIX MOKET U3MEHATHCS CO BPEMEHEM.
Crnenyer yuuThIBaTh, YTO BEPOSITHOCTHAS pUpo/ia aestesibHocTu cpencts MU tpe-
OyeT MOBTOPHBIX U JAOTIOJIHUTEIBHBIX TPOBEPOK YCTOMYMBOCTH JUATIOTOBBIX CIICHA-
pHUEB U Blle4eT HEOOXOAMMOCTh MHOTOYPOBHEBOM SKCIIEPTHOM BaJIUJAIIH.

[lepcriekTUBBI TaTbHEUIINX UCCIIEIOBAHUN CBS3aHbI C pACHIMPEHUEM anpoda-
MU Ha pa3HbIe IPeIMETHBIE 00JacTH M YTOUHEHHEM KPUTEPUEB KauyecTBa JUAIIO-
TOBBIX OOydaromuX CIICHAPHEB B CiIydae MIMPOKOTO MPUMEHEHHS TOXO0HBIX
cpeacts MM B MaccoBoii mIKoIeE.
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Abstract. Problem statement. Computer science lessons are traditionally associated with the
development of computer programs, processing of various types of information, communication
and cooperation. Meanwhile, the modern stage of society’s development is characterized by
a wide digital environment, the penetration of technology into many areas of human life,
including art. Thanks to the improvement of computer tools, a special kind of digital art has
appeared. Despite the wide opportunities for the formation of aesthetic taste of students, teachers
face difficulties in using information technologies aimed at introducing students to both artistic
values and the creation of graphic creative projects. Methodology. The main research methods
were a critical analysis of foreign and Russian scientific and methodological sources,
systematization and classification of techniques for using modern technologies in creating and
displaying works of art, experience in using programs, applications and services to develop
students’ creative abilities. Results. It offers forms of extracurricular activities in computer
science, types of project work, as well as computer tools for developing students’ creative
abilities. Conclusion. The purposeful and meaningful use of modern technologies, the analysis
of the connections between artistic creativity and modern digital tools, and the system of
integrative project assignments contribute to the development of students’ creative abilities,
forming their holistic view of digital art as a monolithic unity of talent and skill of an artist who
is proficient not only in traditional techniques, but also digital tools. This opens up unique
approaches for both teaching and organizing extracurricular activities in computer science.
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B NPOEKTHON AeATeNIbHOCTU C yHalmmmcs no uHpopmartuke
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AnHotaums. [locmanosxka npobnemsi. Ypoku HHPOPMATUKN TPAJUIOHHO CBS3aHBI C OCBOEC-
HUEM KOMITBIOTEPHBIX MPOrpaMM, 00paboTKON pa3IMYHBIX BUAOB MH(OPMAIUH, KOMMYHHKA-
[UCH ¥ COTPYAHUIECTBOM. MeX Ty TeM COBPEMEHHEBIH ITall pa3BUTHs OOIIECTBA XapaKTePH3Y-
€TCSl MMPOKUM IUPPOBBIM OKPYKEHHEM, IPOHHUKHOBEHUEM TEXHOJOTMU BO MHOTHE CQephl
YEJIOBEUECKOH KU3HU, B TOM UUCIIE U B UCKYCCTBO. biarogapsi COBepIIeHCTBOBAHUIO KOMITbIO-
TEPHBIX HHCTPYMCHTOB TIOSIBHJICS €TO 0COOBIH BUL — digital art. HecMOTps Ha mHMPOKUE BO3-
MOXXHOCTH TIO (POPMHPOBAHHMIO ICTETHYECCKOTO BKyCa YUAIIUXCS, TEHAroTH CTAJIKHBAIOTCS
C TPYIHOCTSIMHU 10 UCHONB30BAHUIO HH(POPMAIIMOHHBIX TEXHOJIOT Ui, HAIIPaBJICHHBIX Ha MIPHOO-
[IeHUE O0YYAIOIIUXCS KaK K XyIO0XKECTBCHHBIM IIEHHOCTSIM, TaK M Ha CO3/IaHHe TpaduIecKux
TBOPUCCKUX TPOEKTOB. Memoodonozcus. OCHOBHBIMH METOJAMU HCCIEIOBAHUS ITOCITYKHUIH
KPUTHYECKUH aHANN3 3apyOeKHBIX U POCCUIICKUX HAyYHO-METOAUYIECKUX HCTOUHUKOB, CHCTE-
MaTu3alys U KiacCH(UKaIKs IPUEMOB HCIIONB30BAHUS COBPEMEHHBIX TEXHOJIOTHI B cO3/a-
HUU U AEMOHCTpaLMU [IPOU3BEIEHUN NCKYCCTBA, OIBIT IPUMEHEHUS IIPOrPaMM, IPUIOKEHUI
U CEpBHCOB JUI PA3BUTHUsI TBOPUECKUX CIIOCOOHOCTEH ydamuxcs. Pezynemamsi. Ilpemarator-
csi (OpPMBI TIPOBENCHHS BHEKIACCHOH pPabOTHI MO WH(OPMATHKE, BHUIBI MPOCKTHBIX padoT,
a TaKk)Ke KOMIIBIOTEpHBIC CPEICTBA JUIS PAa3BUTHS TBOPUYECKHUX CIIOCOOHOCTECH IIKOJIBHUKOB.
3axnouenue. LleneHanpaBIeHHOE U OCMBICIIEHHOE UCTIOIb30BAaHUE COBPEMEHHBIX TEXHOIOTHH,
aHaJM3 CBS3EH XyI0KECTBEHHOI'O TBOPYECTBA M COBPEMEHHBIX ITH(DPOBBIX HHCTPYMEHTOB, CH-
cTeMa TPOCKTHBIX 33aJaHUi MHTETPATHBHOTO XapaKTepa CIIOCOOCTBYET Pa3BUTHIO TBOPUCCKUX
CIOCOOHOCTEH yuanmxcs, GOpMUPYET y HUX IEJIOCTHOE MPEACTaBICHUE O U(BPOBOM HCKYC-
CTBE KaK MOHOJMTHOM €IMHCTBE TaJaHTa U MacTepCTBa XYyIOKHUKA, YMEJIO BJIaJICIOIErO He
TOJBKO TPATUIMOHHOW TEXHHWKOH, HO M MU(POBBIMH HHCTPYMEHTAMH. DTO OTKPHIBACT yHH-
KaJbHBIC TOJIXOABI KaK AJISI IPOBEJCHUS UHTETPUPOBAHHBIX YPOKOB, TaK U JUIS OpraHU3aIlU
BHEKJIACCHOH PaOOTHI 110 HH(POPMATHKE.

KuroueBbie ci10Ba: TBOpUeCTBO, IU(PPOBOE UCKYCCTBO, BHEKIIACCHAS paboTa 10 HH(OpMATHKE,
OHJIAH-UHCTPYMEHTBI JIJISl YUHUTEIs, porpaMmmupoBanue, Python, WebTurtle Art

3asiBjieHne 0 KOH(UIMKTE HHTePecoB. ABTOD 3asBIIsIeT 00 OTCYTCTBUU KOH(IUKTa HHTEPECOB.

Hcropus cTarbu: ocTynuia B penakuuio 7 ceHtsaops 2025 r.; mopaboTaHa mocie pelneH3upo-
BaHus 14 nexabps 2025 r.; npuHsTa K myonukauuu 24 ¢espans 2026 r.

Jas uurupoBanusi: Azevich A.l. Artistic and aesthetic component in project activities with
computer science students // BectHuk Poccuiickoro ynusepcureta apyxObl HapoaoB. Cepusi:
Nudopmaruzamus odpazosanms. 2026. T. 23. Ne 2. C. 261-270. http://doi.org/10.22363/2312-
8631-2026-23-2-261-270 EDN: RKBGGR
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Problem statement. The most important tasks solved in the process of teaching
computer science are to teach students how to work with various types of information,
navigate the modern information space, and use applied software products in their
daily, professional, and creative activities. They are solved in various ways,
including when performing project tasks. As you know, the project method, which
is actively used in school practice, is a complex process that allows you to form
general academic and subject skills, as well as technological literacy and information
culture. Students who carry out creative projects master new content, learn to think,
discover new things, analyze and systematize information, and bring fresh ideas to
life. As a rule, the project topics are somehow related to the thematic content of the
school course. So, in the Modeling section, the following topics can be used:
Modeling in a graphical editor environment, Modeling function graphs, My Dream
House, etc. At the same time, computer graphics, the elements of which are
introduced to students, suggest a broader range of research areas. Moreover, many
school course topics lead students into areas that are not directly related to the main
content. By studying programming, students can create graphic paintings, interesting
visual compositions, and applied models. On the one hand, there is a large amount
of information devoted to the relationship of information technology with digital
art; moreover, there are many tools — application programs, mobile applications and
online services for creating art projects — visual, musical, multimedia. On the other
hand, the computer science course says almost nothing about its role in human
creative activity. There is a clear lack of project work topics dedicated to the
connection of modern information technologies with digital art. And not only the
topics themselves, but also the methodological techniques and approaches that can
be used in the preparation of creative projects. Based on the above, it is necessary
to consider the formation of the content of the topics of project work in computer
science, in which there is an artistic and aesthetic component, very relevant.

The purpose of the study is to identify the potential of computer science project
activities, the content of which, along with traditional topics, would include an
artistic and aesthetic component.

What is meant by the artistic and aesthetic component when talking about
computer science as a school subject? To begin with, it is worth recalling that the
symbiosis of artistic creation and scientific research is not new. Let’s remember the
story. Great thinkers, scientists and creators organically combined artistic activity
with scientific research. Let’s recall the most famous Renaissance artist, Leonardo
da Vinci. His notebooks contain drawings and mathematical descriptions — drawings,
sketches, analytical calculations. They blur the line between artistic creativity and
accurate knowledge. In the age of high technology, the connection between science
and art has become even closer. Computer science is an interdisciplinary field that
includes information from mathematics, logic, linguistics, and engineering.
Considering its applied areas — 3D graphics, animation or computer installations, it
should be noted that it also covers artistic fields. And if we also take into account
that computer science plays a leading role in the development of immersive
technologies, including virtual reality, then this once again underlines its applied
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importance, speaks of unique opportunities for the development of artistic creativity.
Today, artists are able to create virtual spaces, immersing themselves in which the
viewer acts not just as a passive observer, but also as an active participant in the
visual action. Computer science is not devoid of aesthetics. It manifests itself in
various forms: the nature of the presentation of information, the specifics of the
subject itself, the connection with the beauty of nature and art. Her interdisciplinary
educational potential is far from exhausted.

Let’s return to the question raised above about the artistic and aesthetic
component in computer science project activities. It should be understood not only
as the inclusion in the content of projects of issues related to purely artistic fields —
painting, sculpture, architecture, music, but also a special methodological approach
aimed at forming students’ understanding of science as a means of creating
aesthetically attractive products of artistic creation.

Methodology. Using scientific methods, a person explores the world around
them. In this multifaceted and continuous process, artistic vision is no less significant.
It means interpreting reality through art. O. Benesch (1896—-1964), an Austrian art
theorist of the twentieth century, tried to find certain stylistic phases in the images
created by artists that would be inherent in science. There are many examples where
science has helped art, and vice versa, art has inspired scientists to search and
discover. One way or another, the symbiosis of science and art presupposes the
complementarity of two spheres, two ways of reflecting and understanding the
world. It happens that an artist has a certain scientific and technical background,
which helps him create new works. Or vice versa — a scientist, realizing that his
activity cannot take place only in a scientific environment, tries to push the
boundaries of research in order to solve the tasks set and get the desired result.
These arguments are also applicable to teaching, because the teacher tries to
introduce non-traditional techniques and methods into educational practice.
Computer science, as a synthetic science, allows for the integration of different
fields, opening up unlimited opportunities for students to realize creative ideas and
innovative ideas.

Results and discussion. When starting to implement approaches to teaching
computer science based on the connection between scientific knowledge and artistic
vision, it is worth highlighting the most acceptable areas of research. This will help to
further shape the content of the school projects that students will have to prepare [1].

It makes sense to show this with a concrete example. Suppose a teacher has
commissioned the development of a project Computer Science and Art: facets of
creativity. On the one hand, students can find a lot of materials on this topic, on the
other hand, questions arise — in what form should they be presented, how to put
together the content, what kind of structure can there be? Different approaches are
possible here: historical, scientific, artistic or combined [2]. However, the content
of the project should be meaningful, logically structured and strictly balanced in
relation to all thematic lines, while the subject should be the leading one (each time
it should be remembered that we are talking about computer science). In regular
lessons, students are taught topics related to application software. When working in
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MS Word, MS Excel, or other software environments, they should understand that
computer science is a multitude of tools that help bring to life a wide variety of
human ideas, from financial calculations to digital images [3].

In the process of searching, collecting and processing information, students
immerse themselves in history. You can’t do without it. Every discovery, scientific
or artistic, is the result of hard work. How can we not remember Benjamin Laposky
(1914-2000), a pioneer of computer art? After the end of World War II, this American
scientist worked with an oscilloscope, examining Lissajous curves' (Figure 1). His
electronic abstractions were the first digital paintings [4].

LSRN

o>

Figure 1. Lissajous curves
Source: Lissajous curves. WikipediA. Available from: https://inlnk.ru/dn84mm (accessed: 23.03.2026).

He became a pioneer in the field of computer art. The exhibition Electronic
Abstractions was organized with the direct participation of the scientist. It was held
in 1953. Electronic signals and a computer became the means of creating the first
digital drawings. Back then, such solutions were revolutionary, and computer-
generated paintings now seem simple and featureless compared to the works of
modern artists. Then a new era of science and art development began. Unusual
information processing tools were created, interesting trends in the field of art
appeared, and new ideas were born in the minds of scientists and artists.

Since then, technology has advanced far, with powerful computers, applications,
and services. All this has changed the artistic environment [5]. New types of art
have emerged: video art and digital painting, computer graphics and animation,
digital photography and electronic music. Each of the fields is related to computer
science, because it serves as the basis for the training of specialists in various fields,
including in the field of artistic creativity. New interdisciplinary disciplines have
appeared, for example, music informatics (it is studied by future performers), art
informatics (it is intended for specialists in the field of culture and art), computer
graphics (designers cannot do without it), computational linguistics (for future
philologists).

When forming the topics of interdisciplinary project work, it is important to
take into account not only the content of the computer science course, but also the
interests of the students. Some of them draw, some sing, and some are passionate
about game design. Everyone has their own tastes and preferences. “Artists” can
immerse themselves in digital painting and computer graphics, “musicians” can
explore new directions of electronic music, “designers” can master modeling

! Lissajous figures are closed trajectories constructed by a virtual mathematical point that performs
two harmonic oscillations simultaneously with a shift in amplitude, phase, and frequency.
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programs. There is a place for computer science, music, and painting in every
project work. And how many interesting discoveries can students make with such
an integrated approach. Traditional forms of project work protection — exhibitions,
conferences, performances will be filled with new ideas and vivid content.

The implementation of projects as part of extracurricular activities in computer
science helps to unleash the creative potential of students [5; 6]. The specifics of the
organization of such activities are related to both the formation of integrated content
and the forms of its presentation. Computer science can be integrated with various
school subjects: music, world art culture, literature, and history. The initial topics
related to the basic computer science course can be: algorithms, human information
activity, working with presentations, graphics, programming, etc. For example,
when learning Python programming, students can not only master basic functions
and algorithms, but also draw graphic pictures using the Turtle library. Getting
acquainted with the codes, thinking over the composition and color combinations,
students create their first digital drawings.

As an experiment, such an artistic and aesthetic component was included in
a course related to the use of modern technologies in educational activities. Graphic
drawings were made by students of the Institute of Foreign Languages of the
Moscow City University as part of the course Information and telecommunication
technologies in education (Figure 2, Figure 3). In the course of its passage, it was
necessary to prepare two creative projects: in the visual-block WebTurtle Art
environment and directly in Python. More than 200 students took part in the work.
What was the essence of the project assignments? In each project, you need to
program a certain number of drawings, ranging from simple to very complex. This
could only be done if the basic
programming skills and the desire to
combine, try, and fantasize were
formed. The students’ work was
different. Some of them strictly
followedtheteacher’srecommendations
and tried to work as described in the
manual. However, there were many
who showed rich imagination, creative
imagination and fiction. It took a lot of
effort for the students to “paint” the
R ~ original paintings. While working on

the project, it was necessary not only to
think over the composition of the
drawing and the color combination, but
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Figure 2. Student work in the WebTurtleArt Turtle Art environment and the Turtle

environment

Source: personal archive by Alexey |. Azevich.
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module has shown that algorithmics
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in which understanding code, writing programs, and preparing creative projects is
accompanied by active search, deep reflection, and original solutions. The students,
future foreign language teachers, have shown considerable interest in learning
programming and building digital drawings. They tried to find the components of
beauty, without which it is impossible to imagine any work of art. In addition, such
work helped them feel like children who think, feel and create [7; §].
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Figure 3. Student work in the Python environment
Source: personal archive by Alexey |. Azevich.

Of course, they are still far from the masters of computer painting. But it’s only
a matter of time. It is important that they discover the aesthetics of science, learn to
see and create beauty [9—11]. Each age has its own approach and its own tool: high
school students learn programming and computer graphics; younger students create
paintings in a visually blocky environment. At the same time, everyone learns the
codes, discovers an interesting composition, combines colors, and finds new ideas
and solutions. It is unlikely that the students’ work can be called digital paintings.
In our view, a painting is the result of the work of an artist who is proficient
in technique, tools, and materials [12]. Meanwhile, the students’ graphic works
have an original idea, artistic vision and, of course, knowledge of the program code
[13—16]. And that’s a lot! We must not forget that they are taking their first steps,
studying computer science and related fields, discovering new ways of development
and ways of creative self-realization. This is the main task of the interdisciplinary
project.

Conclusion. As part of extracurricular activities in computer science, students
prepare various projects — informational, research, applied and creative. Speaking
of the latter, it is worth noting that they are complex in nature. By completing
project tasks and implementing emerging ideas, students search for and systematize
information, consider applied and creative aspects of the topic, and try different
tools — from computer programs to mobile applications. This kind of research
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demonstrates cultural and technological approaches in the preparation of a wide
variety of educational projects. Artistic vision becomes a unifying factor influencing
the content and form of presentation of the work. The aesthetic component, without
which it is difficult to imagine a creative computer science project, helps not only
to make the research look attractive, but also to demonstrate its importance for the
formation of a holistic view of the world among students. Computer science, as
a synthetic science, is an effective tool for unlocking the creative potential of
a person, opening up new perspectives in cognition and development.
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