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Pedepar/anoTamis:

1. Incepraliio IpUCBSIYEHO TEOPETUIHOMY OOI'PYHTYBAHHIO, pO3POOLi Ta eKCIIEPUMEHTAIbHIN NepeBipLi
METOAMYHOI CUCTEMU KOMOIHOBAaHOTO HaBYaHHS MANOYTHIX yunTeNiB iHPOPMATUKU. AKTYaJIbHICTb AOCIIiIKEHHS
3yMOBJIEHA IOTPE6OIO y SIKICHI MiAroToBLi BUUTEiB iHpOpMaTHKU B yMoBax Lu@poBoi TpancdopMallii OCcBiTH Ta
BU3HaHHS iHpopMaTuku PpyHIaMeHTanbHO0 STEM-nuciuniino, eBporeiCbKUMU BUMOTaMU 0 iHTerpatii
KOMOIHOBaHOT'O HaBYaHHS y [I€AArOTiyHy OCBITY Ta BiACYTHICTIO LiJIiCHOI, TIOOY0BaHOI Ha JOKA30BUX 3aCafax
METOJMYHOI crucTemMu Takoi miaroroBku. OGIPYHTOBAHO [OLBbHICTD IOHSTTS «KOMOIHOBaHE HaBYaHHS» Ha
[IPOTUBATY «3MilIAHOMY HaBYaHHIO» 11 yTOUHEHO MOr0 TIIyMAa4€HHS SIK CIVIAHOBAHOTO, I1€JJarOriYyHO BUBAKEHOTO,
aJlaliTUBHOTO MOEHAHHS, B3AEMOIIPOHUKHEHHS Ta iHTerpariii o4Horo i qucTaHuinHoro, GopmaabHOTo i
He(OpMabHOTO, PeanbHOro i BipTyasbHOTO, iHAMBIyaIbHOTO 1 KOJIEKTUBHOTO HaBUYaHHS 3acobamu

iHTeJIeKTya/IbHUX TexXHoJIorii. KiacndikoBaHo Migxoau 10 opraxisanii KoM6iHOBaHOrO HaBYaHHS 32 TPbOMA



KpUTEPIiSIMU — CITOCOOOM KOMOiHYBaHHS (OPM HaBYaHHS, TUIIOM 3aco6iB IKT Ta BUIOM negaroriYyHuX TEXHOJIOTI.
3pificHeHO HaNGINbIINI CUCTEeMAaTUYHUN oIy podeciiiHoi miarotoBku BuuTeiB inpopmaruku (300 mocimpKeHs,
52 poku (1972-2024), 44 xpainuy, 6 6a3 1aHUX). Moro pe3yJbTaTy BiTBOPIOBaHI, aHi BinnosifaoTs npuHuunam FAIR,
a Bu700yBaHHs BEPU()IKOBAHO i3 3aJly4€HHSIM iHTEJIEKTyaJIbHUX TEXHOJIOTIN. BcTaHOBIEHO (PyHIIAMEHTAIbHI
3aKOHOMipHOCTI: 1) Tpiagy «MpenmeTHa MifroToBKa — MefaroriyHa miAroToBKa — nejaroriyHa NpakTUKa», y3rogyKeHy
3 TPACK, i3 nguc6anancom Ha KOPUCTb IPeIMETHOI i rOTOBKY; 2) NapagurMaabHUN 3CYyB Bifi JIEKLiil O aKTUBHUX
METO/IiB; 3) 3pOCTaHHs poJjii KOMGIHOBAHOTrO HaBYaHHS 3 BiICYTHOCTI BajlilOBAaHMX METOAUYHUX CUCTEM; 4)
HEey3To/IKEHICTh OIiHIOBaHHS i3 MPOBiAHMMU METOJAMU HaBYaHHS. BHsBJIeHi 3aKOHOMIPHOCTI (POPMYIOTH JJOKa30BY
OCHOBY IIPO€EKTYBaHHSI METOIUYHOI cucTeMu. Po3po6sieHO iHTerpoBany ITITUKOMIIOHEHTHY MOJIeJIb METOIUYHO]
cHACTeMM KOMOIHOBaHOTO HaBYaHHS MalOyTHIX yuuTesis iHpopmMaTuku (LiJIbOBUI, 3MiCTOBUI, TEXHOJIOTIUHNUIA,
OpraHi3alifiHui, TiarHOCTUYHO-PE3YIbTATUBHUI KOMIIOHEHTH) 3 NTOJIBITHUM — TEOPETUYHMM Ta EMIIIpUYHUM —
OOI'PYHTYBAaHHSIM [IPUMHLUIIB TPOEKTYBaHHS. HacKpi3Hy y3rompkeHicTb 3abe3neuye NoTpiiiHa TeOpeTUYHa paMKa
TPACK - Col - ICAP. O6rpyHTOBaHO KOMILJIEKC OpraHi3alliiiHo-IlelaroriyHuX YMOB, KOXKHY 3 SIKUX BU3HAY€HO
IAHUMU orisny Ta cnenrdiuyHolo reopetuydHolo pamkoio (TPACK, Col, ICAP, DigCompEdu, Teopieio
camopeTtepMinariii). Sk peasnizariiio po3po6aeHoi MOJeli CIPOEKTOBAHO METOIUYHY CUCTEMY: po3pobaeHo TPACK-
Opi€eHTOBaHy KapTy HaBYaJbHOTO IIJIaHYy 1 apxiTeKTypy cepeloBuila KOMOiHOBAaHOrO HaB4YaHHS. Po3pobieHo cim
B32€MOIIOB'SI3aHUX METOJIMK peasizallii MeToAuYHOoI cucTeMU (BUKOPUCTAHHS CUCTEMHU YIIPABJIiHHS HaBYaHHSIM
Moodle; cMHXpOHHOI Ta ACMHXPOHHO]I B3aeMOZii; pO3BUTKY LIM(POBOI KOMIIETEHTHOCTI; MiKPOBUKJIaZaHHS i3
B3a€MHUM OILIiHIOBaHHSIM; IDOEKTHOTO HaBUAHHS1; BUKOPUCTAaHHS iMePCUBHUX TE€XHOJIOTi AR /VR Ta HaB4aHHS
nporpamyBaHHsl). Po3po6sieHo KpuTepiasbHO-AiarHOCTUYHUM anapar oLiHI0BaHHS cOPMOBaHOCTI LUPPOBO]
KOMIIETEHTHOCTI (KOTHITUBHUM, OlepalliitHO-isIbHICHMI, MOTHBaLiliHO-1[iHHICHUI Ta pedIeKCUBHO-
OLIiHIOBAJILHUI KPUTEPIi, piBHEBa LIKaJa, AiarHOCTUYHU iHCTpyMeHTapii). TpueTanHuil negarorivyHuin
exkcriepuMeHT (2015-2024) Ha 6a3i KprBoOpi3bKOro Aep>kaBHOTO MearoriyHoro yHiBepCUTETY MiATBepINB
eeKTuBHICTb cucTeMu. OTPUMAaHI aHi TPiaHTyJIbOBAaHO TPbOMA HE3aJIeKHUMU [10TOKAMU (KiJIbKiCHOIO
IiaTHOCTMKOIO, HaBYaJIbHOIO aHAJIITHKOIO, SIKICHMM aHasli30M KBasidikalillHUX poobiT cTyneHTiB). Pe3yibraTi

BIIPOBAJIKEHO Y AECSATU 3aKJIaJIaxX BUIIOI OCBITA YKpaiHU.

2. This dissertation presents the theoretical substantiation, development, and experimental validation of a
methodological system of blended learning for pre-service computer science teachers. The relevance of the study
is determined by the need for high-quality training of computer science teachers in the context of the digital
transformation of education and the recognition of computer science as a fundamental STEM discipline, European
requirements for integrating blended learning into teacher education, and the lack of a holistic, evidence-based
methodological system for such training. The choice of the Ukrainian term «kombinovane navchannia» rather than
«zmishane navchannia» as the equivalent of «blended learning» was substantiated. Its definition was refined as a
planned, pedagogically sound, adaptive combination, interpenetration, and integration of face-to-face and
distance, formal and non-formal, real and virtual, and individual and collective learning by means of intelligent
technologies. Approaches to organizing blended learning were classified by three criteria — the mode of combining
learning forms, the type of ICT tools, and the type of pedagogical technologies. The largest systematic review of
computer science teacher training to date was conducted (300 studies, 52 years, 1972-2024, 44 countries, 6
databases). Its results are reproducible, its data comply with the FAIR principles, and data extraction was verified
with the aid of intelligent technologies. Four key patterns were identified: 1) the triad «subject-matter training -
pedagogical training - teaching practice», aligned with TPACK, with a characteristic imbalance in favor of the
subject-matter component; 2) a paradigm shift from lectures to active methods; 3) the growing role of blended
learning in the absence of validated methodological systems; and 4) a misalignment between assessment and the
predominant teaching methods. These patterns form the evidence base for designing the methodological system.
An integrated five-component model of the methodological system of blended learning for pre-service computer
science teachers was developed (goal, content, technological, organizational, and diagnostic-outcome
components), with a dual - theoretical and empirical - justification of its design principles. Cross-cutting
coherence is ensured by the triple theoretical framework TPACK - Col - ICAP. A set of organizational and



pedagogical conditions was substantiated, each grounded in the systematic review data and a corresponding
theoretical framework (TPACK, Col, ICAP, DigCompEdu, and Self-Determination Theory). The methodological
system was designed as an implementation of the developed model; this included the development of a TPACK-
oriented curriculum map and an architecture for the blended learning environment. Seven interconnected
methods for implementing the system were developed (the use of the Moodle learning management system;
synchronous and asynchronous interaction; digital competence development; microteaching with peer
assessment; project-based learning; the use of immersive AR /VR technologies; and teaching programming). A
criterion-based diagnostic toolkit for assessing the level of digital competence was developed (cognitive,
operational-activity, motivational-value, and reflective-evaluative criteria; a level-based scale; and diagnostic
instruments). A three-stage pedagogical experiment (2015-2024) at Kryvyi Rih State Pedagogical University
confirmed the system’s effectiveness. The findings were triangulated using three independent data streams:
quantitative diagnostics, learning analytics, and a qualitative analysis of students’ theses. The results have been
implemented at ten higher education institutions in Ukraine.
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https://doi.org/10.1007 /s44163-026-01093-7

¢ 130. Semerikov S. O., Nechypurenko P. P., Vakaliuk T. A., Mintii I. S. Mapping the intellectual landscape of
geometry education in inclusive settings: A bibliometric analysis of teaching squares, cubes, areas, and
volumes and the SPACE framework. Social Sciences & Humanities Open. 2026. T. 14. C. 103437.
https://doi.org /10.1016 /j.ssah0.2026.103437

HaykoBa (HayKOBO-Te€XHiYHa) MPOAYKILISI: meToau, TEOPi, rinoresu
ComniasibHO-eKOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: 0121U113711; 0121U107615; 0124U000675; 0125U003489; 0126U000521

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Cemepikos Cepriit OnekciiioBud

2. Serhii O. Semerikov



KBasigikanis: n.nen.n., npodecop, 13.00.02
InenTudikarop ORCID ID: 0000-0003-0789-0272

JoparkoBa iHpopMauist: https://scholar.google.com.ua/citations?user=06srl8sAAAAI&hl=u;

https: / /www.webofscience.com /wos /author /record /1529909;
https:/ /www.scopus.com/authid /detail.uri?authorld=56375008500

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: KpuBopi3bKuii fepkaBHUii MearoriyHuUil YHIBEpPCUTET

Kopg 3a €IPIIOY: 40787802

Micue3Haxoa KeHHS: npocnekt larapina, Kpusnii Pir, KpuBopisbkuii p-H., 50086, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Ky3spmiHcbka OsieHa ['epoHTiiBHa

2. Olena H. Kuzminska

KBasigikamis: n.nen.n., npodecop, 13.00.10
I,T.[eHTI/I(l)iKaTOp ORCID ID: 0000-0002-8849-9648
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HaujoHanbHuil yHiBEpCUTET Gi0pECYPCiB i

IIPUPOIOKOPUCTYBAHHS YKpaiHu

Kopg, 3a €IPITIOY: 00493706

Micue3HaxoaKeHHS: ByJI. ['epoiB O6oponu, Kuis, 03041, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kosratin Onexkcangp I'eHHafiioBuy

2. Oleksandr Kolgatin
KBasigikamnis: n.nen.n., npodecop, 13.00.10
InenTudikarop ORCID ID: 0000-0001-8423-2359

JoparkoBa iHdpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAbHUI EKOHOMIYHMII YHIBEPCUTET iMEHi

Cemena KysHeng

Kopg 3a €IPIIOY: 02071211

Micue3Haxoa KeHHs: npocniekt Hayku, Xapkis, Xapkiscbkuii p-H., 61166, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. Bennuko BnagucnaB €BreHOBUY

2. Vladyslav Y. Velychko

KBasidikanis: n.nen.n., npodecop, 13.00.04
Inentudikarop ORCID ID: 0000-0001-9752-0907
JoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi 0COOM: Jlep>kaBHUY BULTMI HaBYasIbHUH 3akiaf, "[JoHO6aChKUM

Iep>KaBHUM MeIaroriYyHnii yHiBEpCUTET"

Kopg 3a €IPIIOY: 38177113

Micue3HaxoaKeHHS: By I'enepana Barioka, C0B'stHCbK, KpamaTopcbkuii p-H., 84116, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlemenko Mapis [leTpiBHa

2. Mariia P. Leshchenko

KBasigikanis: n.nen.n., npodecop, 13.00.04
Inentudikarop ORCID ID: 0000-0003-4121-565X
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COOM: IncTuTyT nudposizanii ocsitn HarioHanbHOI akagemii

[eJaroriYyHuX HayK YKpainu

Kopg 3a €IPIIOY: 25761786

MicneSHaxo,IpKeHHﬂ: ByJI. M. Bepaincekoro, Kuig, 04060, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HanjjonanbHa akageMid rnegarorivyHux HayK YKpainu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ocapgua Karepuna I[letpiBHa

2. Kateryna P. Osadcha

KBasidikanis: n.nen.n., npodecop, 13.00.04
ImenTudikarop ORCID ID: 0000-0003-0653-6423
JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: [HcTuTyT HUdpoBizanii ocsitn HalioHanbHOI akagemii

[earoriYyHMx HayK YKpaiHu

Kopg 3a €IPIIOY: 25761786

MicneSHaXO;DKeHHﬂ: ByJI. M. Bepiincekoro, Kuig, 04060, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: HanjionasbHa akageMid rnegarorivHux HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bypos Onekcangp FOpiiioBuy

2. Oleksandr Burov

KBasidikanis: 1. 1. 1., c.z., 05.01.04
Inentudikarop ORCID ID: 0000-0003-0733-1120
JonmaTkoBa iHdopmarist:

IloBHe HafIMeHyBaHHﬂ IOpI/I,uH‘IHO'l' 0CoO0M: IncTutyT nu@posisanii ocsitu HanjionanbHoi akagemii

[eIaroriYHMX HayK YKpaiHu

Kopg 3a €IPIIOY: 25761786

MicneSHaxo,erCHHﬂ: ByJI. M. Bepiincekoro, Kuig, 04060, Ykpaina
dopma BiracHOCTI: JlepxasHa

C(l)epa yIIpaBJIiHHﬂ: HaujonanbHa akageMid rnegarorivHux HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Cripin Oner Muxaiinosud
rOJIOBH paau

Byacue IlpizBumie Im's I1o-6aThKOBI Cripin Oner MuxaiinoBuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigaibHUH 32 MiZTOTOBKY Kosanenko B.B.
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




