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1. DopMyBaHHS IIPOEKTHO IOCIIAHUIIBKOI KOMIIETEHTHOCTI 300yBauiB 6a30B0i cepeHbOi OCBiTH 3acobamu

1M(PPOBUX 3aCTOCYHKIB( HA IPUKJIA/i BUBYEHHS MaTeMaTUYHUX [IPEIMETIB)

2. Developing the Project and Research Competence of Basic Secondary Education Students by Means of Digital
Applications (Based on the Study of Mathematical Subjects)

Pedepar/anoTamis:

1. Incepranist Ha 30006YTTSI HAYKOBOTO CTyIeHs gokTopa ¢inocodii 3 ranysi 3Hanb 01 Ocsita/Ilenarorika 3a
crieyianpHicTio 011 OCBIiTHI, egaroriyHi Hayku. — XapKiBCbKUI HalliOHAJILHUM TeJaroriyuuil yHisepcuret imeHi I.C.
CkoBopogu, Xapkis, 2026. [lucepralilo IPUCBSIYEHO OOCIiIKEHHIO IP0o6jIeMU POPMYBaHHS IPOEKTHO-
IOCTiIHUIIBKOI KOMIIETEHTHOCTI 37100yBayiB 6a30B01 cepeHbOi OCBiTH 3acobamu IPPOBUX 3aCTOCYHKIB y IIpoueci
BMBYEHHS MaTeMaTUYHUX NIPEeIMETIB. 3/ifiICHEHO TeOpeTUYHEe OOIPYHTYBAHHS Ta €KCIIEPUMEHTAJIbHY II€PEBIPKY
[eJJaroriyHuX yMoB (POPMYBaHHSI IPOEKTHO-JOCIIiJHALIBKOI KOMIIETEHTHOCTI 30,00yBaviB 6a30BOi cepeiHbOI OCBITH
3aco6amu U(PPOBUX 3aCTOCYHKIB. YTOUHEHO 3MiCT MTOHSATh «KOMIIETEHIIiSI», <KOMIIETEHTHICTb», <IIPOEKTHE

HABYaHHSY, «IOCJIiTHUIIbKE HAaBYaAHHS», «U(PPOBUI 3aCTOCYHOK» Ta BUBHAYEHO CYTHICTb ITIOHSTTS «IIPOEKTHO-



IOCTiIHNIIBKA KOMIIETEHTHICTh 37100yBayiB 6a30B0i cepesHbOi OCBiTHY». [IPOEKTHO-IOCTIGHUIIBKY KOMIIETEHTHICTD
37100yBayiB 6a30BOi c€peIHbOI OCBITH CXapaKTePU30BaHO SIK iIHTErPaTUBHY SIKICTb OCOOUCTOCTI, 10 BUSIBIISIETHCS Y
3[,ATHOCTI CAaMOCTIHO iHIlLIiI0BaTH, [IJIAHYBATH, PEajli30ByBaTy Ta [IPE3EHTYBATH PE3YJIbTATU TPOEKTHO-
OOCJIiIHULIBKOI AisI/IbHOCTI 3 BUKOPUCTAHHIM LIM(PPOBUX 3aCTOCYHKIB y [IPOLECi BUBYEHHSI MAaTEMaTUUHUAX
npegMeTiB. BusHaueHo CTPYKTYpPy IIPOEKTHO-AOCTiHNLIbKOI KOMIIETEHTHOCTI 37100yBaviB 6a30Boi cepesHboi
OCBITH, 1[0 OXOTJIIOE MOTUBALIHO-1IiHHICHM, KOTHITUBHUM, OTlepalliftHO-AisLIbHICHUH Ta pedIeKCUBHO-OI[iHHUM
KOMIIOHEHTH. Ha iX OCHOBI yTOUHEHO KpuTepii, IOKa3HUKU Ta PiBHi cPOPMOBAHOCTI MTPOEKTHO-AOCiAHULPKOI
KOMITETEHTHOCTI 3106yBayiB 6a30B0i cepeIHbO1 OCBiTH (BUCOKUA, IOCTATHIlN, CepeiHiii, HU3bKUH).
CxapakTeprn30BaHO NUIAKTUYHI MOKJIMBOCTI Cy4yaCHUX LUPPOBUX 3aCTOCYHKIB y HAaBYaHHI MaTeMaTUYHUX
IIpeJMeTiB, 30KpeMa 100 Bizyasiszallii MaTeMaTUYHUX O0'€KTIB i IPOLIECiB, NiIATPUMKN MAaTEMaTUYHOTO
MOJIEJIIOBAaHHS, Opranisalii JOCIiIHUIBKOI AisI/IbHOCTI B IHTEPAKTUBHOMY CEPENOBHUILi, PO3BUTKY HABUYOK aHAI3y
Ta iHTepHpeTalii JaHuX, 3a6e3Mne4eHHs1 3BOPOTHOTO 3B513Ky Ta peduiekcii. BusHaueHo 0co611MBOCTi opraHizariii
BMBYEHHS MaTeMaTUYHUX [IpeIMETIB y 6a30Bill cepeHill OCBiTi Ta OGI'PYHTOBAHO IeAaroriudi yMmoBu GOpMyBaHHS
IIPOEKTHO-IOCIAHUIPKOI KOMIIETEHTHOCTI 3100yBayiB 6a30BOi c€peIHbOI OCBITH 3ac00amu LIM(PPOBUX 3aCTOCYHKIB,
a came: MiJiBUILIEHHS 06i3HAHOCTI BYMTEJIIB MaTEMATUKY 11070 OpraHisaliii NpOeKTHO-A0CHIIHULBKOI AisITbHOCTI
37100yBayiB 6a30BOi CepeIHbOI OCBITH i3 BUKOPUCTAHHSM LUPPOBUX 3aCTOCYHKIB; MiIrOTOBKA 3[100yBayiB 6a30B01
CepeiHbOI OCBITH [0 BUKOPUCTAHHS LM(PPOBUX 3aCTOCYHKIB Y IPOEKTHO-A0CHITHUIBKIN Aisl/IbHOCTI Mif Yac
BMBUEHHS MaTEMATUYHUX ITPEJIMETIB; CTBOPEHHS OCJIiIHUIPKO-OPi€EHTOBAHOTO LIM(POBOTO OCBITHHOTO
cepenoBulla. EKCiepMMeHTaIbHO N1epeBipeHO ePeKTUBHICTb BU3BHAYEHNUX M1€JaroriYHUX yMOB. Pe3ysibraTu
[1€JJaroriyHOro eKCIepruMeHTY 3aCBiTUUIY TO3UTHUBHY IUHAMIKY PiBHIB C(DOPMOBaHOCTI IPOEKTHO-JOCIIHULIBKO]
KOMIIETEHTHOCTI 3100yBayiB 6a30B0i CEpeHbOI OCBITH €KCIIEPUMEHTAJIbHOI IPYNY 32 BCiMa BU3HAYEHNMU
Kputepiamu. CTaTUCTUYHY AOCTOBIPHICTE OTPUMAHUX PE3YJIbTATIB MiATBEPIYKEHO 3a JOIIOMOIOI0 KPUTEPIIO
yarogpkeHocTi [TipcoHa (o). PeaysibTaTy cTaTUCTUYHOI O6POOKY JAaHUX MifTBepAUY e(PeKTUBHICTb 3aIPOIIOHOBAHUX
IeJJaroriyHMuX YMOB Ta 3aCBiiUMIIN, 110 [IO3UTUBHI 3MiHU Y PiBHSIX C(OOPMOBAHOCTI IPOEKTHO-I0CIIiHULIBKO]

KOMIIETEHTHOCTI 3,HO6YB8‘HB 6a30BOi cepe,quo'l' OCBiTH MalOTb HeBI/IHaII‘KOBI/II/"I XapakKTep.

2. Thesis for the degree of Doctor of Philosophy in Specialty 011 Educational, Pedagogical Sciences. H.S. Skovoroda
Kharkiv National Pedagogical University, Ministry of Education and Science of Ukraine, Kharkiv, 2026. The
dissertation is devoted to the study of the problem of developing project and research competence of basic
secondary education students by means of digital applications in the process of studying mathematical subjects. A
theoretical substantiation and experimental verification of the pedagogical conditions for developing project and
research competence of basic secondary education students by means of digital applications have been carried
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out. The content of the concepts “competency project-based learning”, “research-based
learning”, and “digital application” has been clarified, and the essence of the concept “project and research
competence of basic secondary education students” has been defined. Project and research competence of basic
secondary education students is characterized as an integrative personal quality manifested in the ability to
independently initiate, plan, implement, and present the results of project and research activities using digital
applications in the process of studying mathematical subjects. The structure of project and research competence
of basic secondary education students has been determined. It includes motivational-value, cognitive, operational-
activity, and reflective-evaluative components. Based on these components, the criteria, indicators, and levels of
project and research competence development among basic secondary education students (high, sufficient,
medium, and low) have been clarified. The didactic potential of modern digital applications in teaching
mathematical subjects has been characterized, particularly in terms of visualization of mathematical objects and
processes, support for mathematical modeling, organization of research activities in an interactive environment,
development of data analysis and interpretation skills, and provision of feedback and reflection. The peculiarities
of organizing the study of mathematical subjects in basic secondary education have been identified, and the
pedagogical conditions for developing project and research competence of basic secondary education students by
means of digital applications have been substantiated, namely: increasing mathematics teachers’ awareness of

organizing students’ project and research activities using digital applications; preparing students to use digital



applications in project and research activities while studying mathematical subjects; creating a research-oriented
digital educational environment. The effectiveness of the identified pedagogical conditions has been
experimentally verified. The results of the pedagogical experiment demonstrated a positive dynamic in the levels
of project and research competence development among students of the experimental group according to all
defined criteria. The statistical reliability of the obtained results was confirmed using Pearson’s chi-square test (0?).
The results of statistical data processing confirmed the effectiveness of the proposed pedagogical conditions and
showed that the positive changes in the levels of students’ project and research competence development were
not random in nature.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHqamMeHTasbHI HAYKOBI TOCIIIPKEHHS 3 HANGIbII
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CYCIIiJIbCTBA i Jep>kaBu
CrpareriyHuii npiopUTETHHH HaNIPSIM iIHHOBALiHHOI AisAJIBHOCTI: He 3acToCOByeThHCS
I'[i,qcyMKI/I IOCJIiA>KEHHSI: TeopeTuyHe y3arajabHEHHs i BUPilIEHHs BAXJIMBOI HayKOBOI Tpo6ieMu

Iy6sikaii:

¢ ['oHyapenko M. B., Co6uenko T. M. Ileparoriuni nigxogu 10 ¢popMyBaHHS IPOEKTHO-JOCiIHALIBKO]
KOMIIETEHTHOCTI 30,00yBayiB 6a30BOi cepelHbOi OCBITH MiJ] YaCc BUBYEHHS MAaTEMATUYHOI OCBITHBOI rasysi.
InHoBaiiHa nenarorika. 2025. Bu. 87. C. 11-16.

e 'onuapenko M. B., Co6uyenxo T. M. [ndpopmariitina i nudpona 6e3neka min yac peasniszaliii HaBYaJIbHUX ITPOEKTIB
3 MaTE€MaTU4HOI OCBITHBOI rajysi y 6a30Biil cepeHiil KO 3 BAKOPUCTAHHSAM LU(POBUX TEXHOJIOTIM.
[Teparorika ¢opmMyBaHHS TBOPYOi OCOOUCTOCTI Y BUILiH i 3araabHOOCBITHIN mKoax. 2025. N2 101. C. 24-30.

¢ ['oHyapeHko M. B., Co6uenko T. M. KoruiTuBHUI KOMIIOHEHT HaBYaJIbHMX MaTeMaTUYHUX [IPOEKTIB y 6a30Bill
cepenHiit ocBiti. [Ipo6aemu ocsitu. 2025. Bum. 2 (103). C. 451-462.

e T'onuapenko M. B. IIu¢poBi TexHOIOri] y CTpaTerisax HaBYaHHS MAaTEMATHKKU y 6a30Biil cepeHiil OCBITi.
Mosoap i puHOK. 2025. N2 10 (242). C. 186-190.

e ['onyapenko M. B. Ilegaroriysi ifei B. O. CyXOMJIMHCBHKOTO Ta iX aKTyasIbHIiCTh [1JIs Cy4aCHOI OCBITU: MaTepianu
BceykpaiHCbKOI HAyKOBO-TIPAKTUYHOI iHTepHET-KOH(epeHLii «BUKopucTaHHs TBOPUOi cnaamuHu B. O.
CyXOMJIMHCBKOTO Y KOHTEKCTi BUKJIMKiB BOEHHOTO yacy». (M. KponusHunpkuii, 27 sepecus 2023 p.). C. 7
176-178.

e 'onuapenko M. B. [Ipo6semu opraHisaliii IUCTaHLIMHOrO HaBYaHHS y BUILiH IKOJIi: MaTepianu VII
MikHapogHOi HayKOBO-TIPAaKTU4YHOI KOH(epeHLii «[Icuxonoro-nenaroriybi mpo6iemu BUIOi i cepeiHboi
OCBITH B yMOBax Cy4aCHUX BUKJIMKIB: T€OPis i IpakTuKay. (M. XapkiB, 16-18 6epesns 2023 p.). C. 192-194.

e ['oHyapeHko M. B. BukopucraHHs iHTEpaKTUBHUX METO/IIB Y IPOLIeCi HaBYaHHS Y4YHIiB 6a30BOi cepeHbOi
IKOJIM: Marepianu IX MibkHaponHOiI HayKOBOIIPaKTUYHOI KOHPepeHii «IIlcnxooro-negaroriyti npobiaemu
BUIIOI i cepeiHbOI OCBITH B yMOBAaX CY4aCHUX BUKJIMKIB: TeOpis i mpakTuka». (M. Xapkis, 19-20 6epesHs 2025
p.). C. 144-148.

¢ ['oHyapeHko M. B. IcTopis po3BUTKy (aKysIbTeTy MaTeMaTUKH Ta iHPOPMATUKU yHiBepcUTeTy iMeHi B. H.
Kapasina: marepianu XX BceykpaiHChKoi HAQyKOBO-MeTOINYHOI KOHPepeHLii « HayMOBCbKi YUTaHHS». (M.
XapkiB, 3-4 nucronazna 2022 p.). C. 374-376.

e ['oHyapenko M. B. Ocob6suBocTi 3actocyBanHs STEM-0cBiTH B cucTeMi HaBYaHHS Jopociux: Marepianu 111
MixkHapogHOi HayKOBO-TIPaKTU4YHOI KOHPepeHLii «OcBiTa 10pOoCIuX: CBITOBI TeHIEHLIl, yKpaiHChKi peailii Ta
nepcrekTuBu». (M. Xapkis, 13-14 yepsHs 2024 p.)
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