O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUM 00J1iKOBHI HOMeP: 0825U000593
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 18-02-2025

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. FOpuenko Karepuna Bonogumupisaa

2. Kateryna Yurchenko

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi cHIeniaIbHOCTI: 015

Ha3zBa HayKoBoi creniaJbHOCTI: [TpodeciiiHa ocBita (3a crenjanizauismu)

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i crneniajabHOCTI: [Ipodeciiina ocsira (Lndposi TexHoorii)

JlaTa 3axHCTy: 26-03-2025
CreniaJbHICTh 32 OCBITOO: MaTemaTnKa
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu). PhD 7684

TloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMChKUii Iep>KaBHUIA IEJaroriYHuil yHiBepeutet imei A. C.
Makapenka

Kopg 3a €IPIIOY: 02125510

Micuesnaxo,zm(eﬂnﬂz ByJl. POMeHCBKa, 6y7. 87, Cymu, Cymcbkuii p-H., 40002, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOHM: CyMChKUii Iep>KaBHUIA IEIaroriyHuil yHiBepcutet imei A. C.

Makapenka

Kopg 3a €IPIIOY: 02125510

Micue3HaxoaKeHHS: By/1. PomeHcbKa, 6ya1. 87, Cymu, CymchbKuii p-H., 40002, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHUX PYOPHK: 14.35

Tema guceprauii:

1. ®opmyBaHHS TOTOBHOCTI MalibYTHIX Y4UTEJIiB IPUPOJHNIO-MATEMATUYHUX AACLUILIIH O 3aCTOCYBaHHS
texHoJioriit STEM y npodeciiiniii fisiipHOCTI
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activities

Pedepar:

1. Incepranist Ha 3000OYTTSI HAYKOBOTO CTyIeHs fokTopa ¢inocodii 3i cnenjanbrocti 015 [TpodeciiiHa ocsita
(umdposi TexHosorii). - CyMCbKUI iep>KaBHUII efaroriyHuil yHisepcureT iMeHi A. C. MakapeHnka, Cymy, 2025.
Juceprauilo NpUCBIYEHO Npob6aeMi GOpMyBaHHS FOTOBHOCTI MaliOyTHIX yUNUTEJiB IPUPOJHAYO-MATEMAaTUYHUX
nucuurid (BIIM]T) mo 3actocyBanHs TexHosorii STEM y npodeciiiHifl AisibHOCTI, Ka BUSIBJIEHA HA OCHOBI
CyIlepevyHOCTeN: MK CYCIIiJIbHOIO 3aTPe0yBaHICTIO IPUPOAHUYO-MAaTEMATUYHOI OCBITH Ta HEJIOCTATHIM piBHEM
[IPUPOJHUYO-MATEMATUYHO] MTiATOTOBKU MOJIOAL B yMoBax 33CO; MixK IOTEHIiaJIOM OCBITHbO-TIPOECITHUX
nporpam nigrorosku BIIM]] Ta HeIOCTAaTHBOIO iX OPiEHTOBAHICTIO HA GOPMYyBaHHS FOTOBHOCTI Mait6yTHix BIIM]I 1o

3acTocyBaHHs TexHosoriit STEM y npodeciiiHii fisibHOCTI; MK 06'€KTHBHOIO IIOTPE6OIO CYCIIiIbCTBA B YUUTEJISIX,



sIKi 3[aTHi 1O BIPOBaXeHHs TexHoioriil STEM, Ta 0OMEXEHICTIO ySBJIEHb IIPO MOZENIi (POPMYBaHHS FOTOBHOCTI
manbyTHix BIIM]] no 3actocyBanHs TexHosorit STEM y nnpodeciiiHiil misnbHOCTI, BiCyTHICTIO po3p0o6ieHoro
TEOPETUKO-TIPAKTUYHOTO CYIIPOBOAY TaKOTro (POPMYBaHHS. JJOCATHEHHS METH JOCiIKEHHS MiTIOPSIKOBAaHO
IIOCJIiZIOBHOMY BUPIIIE€HHIO IT'SITY 3aBIaHb JOCJiIKEeHHS. [I71s1 BUpillleHHs IIEPLIOro 3aBIaHHS OCiIPKEeHHSI
(BMSIBUTH CTaH PO3POO6JIEHOCTi MPOGIEMHU MiATOTOBKY MAOYTHIX YYNUTEIiB IPUPOJHNYIO-MAaTEMAaTUYHUX IUCLUIIIIIH
[0 3acTocyBaHHs TexHoorit STEM y neparoriyHiii Teopii Ta npakTulli) BAKOPUCTaHO TEOPETUYHI MeTouU
HAyKOBOTO Ii3HAHHS - aHaJi3 i y3araJabHeHHs HayKOBOi JliTepaTypy Ta OCBITHbO-TIPOQeCiiHuX nporpam. s
BUpIlI€HHS IPYroro 3aBIAHHS NOCIiIKeHHs (0xapakTepu3yBaTyu TexHoJorii STEM sIK KJIII040BOTO MOHSITTS
IOCJIiIKeHHSI) BUKOPUCTaHO TePMIHOJIOTIYHUI aHaJli3, 32 pe3yJibTaTaMU SIKOrO BCTAHOBJIEHO, o: STEM-ocBita - 11e
OCBITHI ITpoljec, SIKMi 6a3yeTbCs Ha MDKIUCLMIUIIHAPHOMY MiAxoai (IHTerpawii IpupoAHUYNX HayK, TEXHOJIOTIH,
iHmXeHepii, MATeMaTUKK Ta OCBITH) i CIIPSIMOBAHUM Ha PO3BUTOK HABUYOK YCIIILITHOTO BUPIIEHHS IPAKTUYHUAX
3aBJaHb PiI3HMX HAyKOBUX ranyseil; STEM-Texnoorii 4Kk iHcTpyMeHT peasnizanii STEM-ocBitu — 1€ fgBoicre
IIOHSITTS, sIKe BKJIoyae: (1) cydacHi TexHoJIOrii 1711 pOo3B’s13yBaHHs 33/1a4 (HAyKoBe 00J1afHAaHHS Ta iIHCTPYMEHTH,
KOMIT'IOTE€PHI TEXHOJIOTI] Ta IporpaMHe 3abe3eyeHHs], iHKeHEPHi iIHCTPYMEHTH Ta MaTepiajn, MaTeMaTU4Hi
METOJIY Ta aJIFTOPUTMH) Ta (2) METOIM OpraHizauii Mi>KIUCLUIIIHAPHOTO HaBYaHHS (IPOEKTHUM METOI, METO[,
3aHYPEHHS, METO]], MOJIeJII0BaHHs1). [y BUPilleHHS TPEThOTO 3aBIAHHS JOCTIIPKEHHS (yTOUHUTH CYTHICTb ITOHSITTS
«TOTOBHICTb MalOYTHIX YYUTEJiB IPUPOAHUYO-MAaTEMAaTUYHUX JUCLIUILIIH 10 3aCTOCYyBaHHs TexHosoriii STEM y
npodecCiiHil 4isIbHOCTI» Ta BUSHAUYNUTHU HOTO CTPYKTYPY) BUKOPUCTAaHO TEPMIHOJIOTIYHUMN i CTPYKTYPHO-JIOTiYHUM
aHaJii3 MPOBIIHUX ITOHSTb JOCiKEHHS («TOTOBHICTh» 10 Pi3HUX BUIIB HisSIbHOCTI BUMTEJIS), HA OCHOBI SIKOTO 6YJI0
YTOYHEHO TMOHSTTS «TOTOBHICTb MAalOYTHIX BYMTEJIiB IPUPOJHAYO-MATEMATUYHUX AUCLMILIIH 10 3aCTOCYBaHHS
texHoJoriit STEM y npodeciiiHiii fisibHOCTI» - 11€ 0COOUCTICHA SIKICTb, 5IKA IOEJHYE ITPAarHEHHS 10 PO3BUTKY B
y4YHiB HaBUYOK PO3B’I3yBaTU MPaKTUYHi IPO6IEMU 3 BUKOPUCTAHHIM MIKAMCLUIIIHAPHUX 3B'I3KiB i TEXHOJIOTI,
crienianpHi 3HaHHA Npo STEM Ta yMiHHS BUKOpUCTOBYBaTU STEM-TEXHOJIOTi B OCBITHBOMY IIPOLIEC], & TAKOXK
yMiHHS 37ilicHIOBaTH pedIIeKcilo 0 BifHOLIEHH!O A0 yrpoBaaxeHHs: STEM-TexHooriil y npodeciiiHiil AisibHOCTI.
J7151 BUPiLIEHHS YETBEPTOrO 3aBAAHHS AOCIIIPKEHHS (PO3POOUTH 11 TEOPETUYHO OOI'PYHTYBATH MOJEJb (POPMYBaHHS
TOTOBHOCTI MaliOyTHIX y4UTeiB NPUPOAHUYO-MAaTEMATUYHUX AUCLUILIIH 10 3aCTOCYBaHHS TexHosoriit STEM y
npodeciiiHiil IisbHOCTI) BUKOPHUCTAaHO METOJ, MOJIEJ/II0BaHHS, HA OCHOBI SIKOT'O PO3PO6JIEHO i TEOPETUYHO
OOI'PYHTOBAHO MOJI€JIb (POPMYBaHHSI TOTOBHOCTI MaiOyTHIX yunTeIiB IPUPOSHUIO-MATEMATUYHUX IUCLUIUIIH 1O
3acTocyBaHHs TexHosorih STEM y npodeciiHii nisnpHOCTI. 715 BUKOHAHHS IT'SITOTO 3aBIaHHS [OCIiIKEHHS
(excrieprMeHTaIbHO NepeBipuTy ePeKTUBHICTb MOZesli POpPMyBaHHS FOTOBHOCTI MailbyTHIX yunTeliB
IIPUPOJHUYO-MATEMAaTUYHUX AUCLUILIIH 10 3acTOCyBaHHs TexHosorit STEM y npodeciiiHiil nisibHOCTI)
BMKOPHCTaHO €MIIipMYHI METOJY HAYKOBOTO Mi3HaHHS. HayKoBa HOBM3HA pe3yJIbTATIB [10JISITA€ B TOMY, 110: -
BIleplIe po3po6JIeHO, TEOPETUYHO OOIPYHTOBAHO Ta €KCIIEPUMEHTAJIBHO IlepeBipeHo epeKTUBHICTb Mogei
(hopMyBaHHS TOTOBHOCTI MaliOYTHIX Y4UTEJIiB IPUPOJHNYIO-MATEMATUYHUX JACLHUILIIH O 3aCTOCYBaHHS
texHoJioriit STEM y npodeciiiHiil 1isibHOCTI; — 0XapakTepru30BaHO MOHATTA «TexHoJorii STEM»; - yrouHeHo
CYTHICTb IIOHSITTS «TOTOBHICTb MAaOYyTHIX y4MTEJIiB IPUPOIHUIO-MATEMATUYHUX IUCLUILIIH O 3aCTOCYBAaHHS
texHosoriii STEM y nmpodeciiiHii fisyibHOCTI», PO3KPUTO HOr0 CTPYKTYPY B €AHOCTI OCOOMCTICHOTO, 3HAHHEBOTO,
IIPaKCeoJIOTriYHOro, pe(IeKCMBHOTO KOMIIOHEHTIB; — [10JaJIbIIOr0 PO3BUTKY Haby/IM HAyKOBI [10JI05KE€HHSI Teopii i
IIPaKTMKU MigroToBku ManoyTHix BIIM]I no 3actocyBaHHs TexHosoriii STEM y npodeciiiHiil AisibHOCTI; HAYKOBI
ySIBJIEHHSI [IPO CYTHICTb, CTPYKTYPY, KpUTEPiasbHi Ta piBHEBI 03HAKM TOTOBHOCTI MaitbyTHix BIIM]] 10 3acTOoCyBaHHS
texHoJioriit STEM y npodeciiiniil gisimpHOCTI.

2. The dissertation is devoted to the problem of forming the pre-service science and math teachers’ (PSMT)
readiness to use STEM technologies in their professional activities, which was identified based on contradictions:
between the public demand for science and mathematics education and the insufficient level of science and
mathematics training of young people in general education; between the potential of educational and professional
programs for the training of PSMT and their insufficient focus on the formation of PSMT' readiness to use STEM
technologies in their professional activities; between the objective need of society for teachers capable of
implementing STEM technologies and the limited understanding of models for forming the readiness of PSMT to



use STEM technologies in their professional activities, the lack of developed theoretical and practical support for
such formation. Achieving the research goal is subordinated to the consistent solution of five research objectives.
To solve the first task of the study (to identify the state of development of the problem of training PSMT for the
use of STEM technologies in pedagogical theory and practice), theoretical methods of scientific knowledge were
used - analysis and generalization of scientific literature and educational and professional programs. To solve the
second task of the study (to characterize STEM technologies as a key concept of the study), the author uses a
terminological analysis, which has established that STEM education is an educational process based on an
interdisciplinary approach (integration of natural sciences, technologies, engineering, mathematics and education)
and aimed at developing skills for successful solution of practical problems in various scientific fields; STEM
technologies is a tool for implementing STEM education is a dual concept that includes: (1) modern technologies
for solving problems (scientific equipment and tools, computer technologies and software, engineering tools and
materials, mathematical methods and algorithms) and (2) methods for organizing interdisciplinary learning (project
method, immersion method, modeling method). To solve the third task of the study (to clarify the essence of the
concept of "PSMT readiness to use STEM technologies in professional activities" and determine its structure), the
terminological and structural-logical analysis of the leading concepts of the study ("readiness" for various types of
teacher's activities) was used, based on which the concept of "PSMT readiness to use STEM technologies in
professional activities" was clarified - it is a personal quality that combines the desire to develop students' skills to
solve practical problems using interdisciplinary The structure of this readiness includes four components:
personal, knowledge, praxeological and reflective components. It is substantiated that the formation of PSMT
readiness for using STEM technologies in professional activities is a complex process aimed at developing the
knowledge, skills, abilities, and personal qualities necessary for organizing the learning process in schools on an
interdisciplinary basis using various IT. To solve the fourth task of the study (to develop and theoretically
substantiate a model for the formation of PSMT readiness to use STEM technologies in professional activities), the
modeling method was used, based on which a model for the formation of PSMT readiness to use STEM
technologies in professional activities was developed and theoretically substantiated. To fulfill the fifth objective of
the study (to experimentally test the effectiveness of the model of PSMT readiness for the use of STEM
technologies in professional activities), empirical methods of scientific knowledge were used. A diagnostic
apparatus was developed, which made it possible to characterize the formation of readiness components
qualitatively. The scientific novelty of the results is that: - for the first time, developed, theoretically substantiated,
and experimentally tested the effectiveness of the model of formation of PSMT readiness to use STEM
technologies in professional activities; - characterizes the concept of "STEM technologies"; - clarifies the essence
of the concept of "PSMT readiness to use STEM technologies in professional activities" and reveals its structure in
the unity of personal, knowledge, praxeological, and reflective components; - scientific provisions of the theory
and practice of training PSMT to use STEM technologies in professional activities; scientific ideas about the
essence, 17 structure, criteria, and level of PSMT readiness to use STEM technologies in professional activities
were further developed.
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MOJIOIUX yYeHUX. / M-Bo ocBiTu i Hayku Ykpainu; KuiB. Hall. yH-T KysbTypH i muctenuTs. KuiB : BugaBHnunit
uentp KHVYKiM, 2024. C.143- 145

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisi:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0120U100572

VI. BizoMocCTi Ipo HAayKOBOr0 K€PiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)
Baacwue IlpizBuuie Im's I1o-6aTbKOBI:

1. Cemenixina Onena BonogumupisHa

2. Olena V. Semenikhina

KBasidikanis: 1. nex. u., npodecop, 13.00.04

Inentudikarop ORCID ID: He 3actocosyerbcs

HoparkoBa iHpopmawist: ;https://scholar.google.com.ua/citations?user=hWgJgUEAAAAJ&hl=uk

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: CyMmchbKuii iepKaBHuii NeJjaroriyHmii yHiBepcuTet imeHi A. C.

MaxkapeHka

Kopg 3a €IPIIOY: 02125510

Micuesﬂaxo,rm(eHHﬂ: ByJ1. PomeHchka, 6yn. 87, Cymu, Cymcbkuii p-H., 40002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MaxomeTta TeTssHa MuKkoJsiaiBHa

2. Mahometa Tetiana M

KBasigikanis: k. nen. 1., nor,, 13.00.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: YMaHCHKUIA Iep>KaBHUI MeIaroriyHUil yHiBepCUTET iMeHi

[TaBna TuynHU

Kopg 3a €IPIIOY: 02125639

Micuesnaxo,zm(emm: ByJ1. CazmioBa, 6yz. 2, YManb, YMaHCbKUE p-H., 20300, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. flmanos Cepriiit MUKATOBUY

2. S. M. Yashanov

KBasigikanis: n.nen.n., npodecop, 13.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOHM: YKpaiHChKMIi IepKaBHUII yHiBEpCUTET iMeHi Muxaiina

HparomaHoBa

Kopg 3a €IPIIOY: 44807628

Micue3Haxoa KeHHS: By [Tuporosa, 6yx. 9, Kuis, 01030, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

PeueHnzeHTn

BiacHe Ilpi3Bue Im'sa I1o-6aTbKOBI:
1. Ipymnigak Mapuna ['puropiBHa

2. Maryna Drushliak

KBasigikanis: 1. nen. u., npodecop, 13.00.04



I,T.[eHTI/I(l)iKaTop ORCID ID: 0000-0002-9648-2248
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMChKUii Iep>KaBHUIA IeJaroriyHuil yHisepcutet imei A. C.

MakapeHka

Kopg 3a €IPIIOY: 02125510

Micue3HaxoaKeHHS: By/1. PomeHcbKa, 6ya. 87, Cymu, CymchbKuii p-H., 40002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HInmenko InHa BonopumMupiBHa

2. Inna Shyshenko

KBasidikanis: g.nen.n., nor., 13.00.04

InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHpopMauist: ;https://scholar.google.com.ua/citations?hl=uk&user=a_xeYUUAAAAJ

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: CyMChbKuMii iepKaBHUI earoriynmii yHisepeurer imeHi A. C.

MakapeHka

Kopg 3a €IPIIOY: 02125510

Micue3HaxoaKeHHS: By/1. PomeHcbKa, 6ya1. 87, Cymu, CymchbKuii p-H., 40002, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's I10-6aTbKOBI Boituenko Mapuna AnatosiiBHa
TOJIOBH paju

BaacHe IlpizBuie Im's [10-6aTbKOBI Botyenko MapuHa AHatotiiBHa
rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigassHHUI 3a MiATOTOBKY Yucraxosa Ipuna AnarosiiBHa

00JIIKOBHX JOKYMEHTIB

Peectparop VYKpIHTEI



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

JisiIbHOCTI




