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1. Kpamap C.C. MeToguKa po3BUTKY KOMIIETEHTHOCTi 3 pOOOTOTEXHIKM BUMTEJiB iHPOPMATHUKU B YMOBax
HedopmanbHOi ocBiTU. — KBanidikauiliHa HayKoBa Ipalsl Ha IpaBax pyKonucy. Jlucepratlisi Ha 30,00yTTsI HAYKOBOTO
cTyneHs gokropa ¢inocodii 3a cneuianphicTio 011 -~ OCBiTHI, eJaroriyHi HayKy, OCBITHLO-HAYKOBOI IPOrpamMu
«IndopmaniiiHo-KOMYHIKaLilHi TexHOJIOri B OCBiTi». — [HCTHTYT LMdpoBizaLii ocBiTi HauioHanpHOI akagemii
nenaroriyHux Hayk Ykpainu. — Kuis, 2025. AKTyasibHICTb JOCIIiIKEHHS 3yMOBJIEHa 3pOCTAI0y0I0 NOTPE6OI0

MOJepHi3alii Ipolecy NiIrOTOBKYA BYUTEJIIB B CYJaCHMX YMOBAax LU(pPoBi3alii OCBiTH, CTPIMKOTO PO3BUTKY



iH)KeHEepHO-TEXHIYHMX iHHOBallill Ta 3pOCTaHHS 3alIUTy CYCIL/ILCTBA HA BUCOKO KBasi¢ikoBaHux IKT koMIeTeHTHUX
¢daxiBuiB. Oco6MBoi Baru HabyBa€ B LIbOMY KOHTEKCTi IUTAaHHS SIKICHOI IiATOTOBKY BYUTEJIB iHpOpMaTUKH,
3[,ATHYX HE JINILIE OPi€HTYBATUCS Y CBIiTI HOBUX TEXHOJIOTIH, a ¥ YIIPOBAIKyBaTH iX Y HaBYaJIbHUM MPOLIEC,
3a0e31e4y04y pO3BUTOK KJIIOYOBUX KOMIIETEHTHOCTEN Y4HiB. HeopmasbHa OCBiTa, 3aBASIKY ii THYYKOCTI,
IIPAKTUYHiN CIIPSIMOBAHOCTI Ta Pi3HOMaHITTIO (OPM OpraHisaii (OHIaliH-KyPCH, TPEHIHT Y, IPOEKTHI IIKOJIU, KIIyOH,
I'yPTKU TOILO), BiIKpUBA€E LIMPOKiI MOXJIMBOCTI /1151 PO3BUTKY NPOQeCcitHUX KOMIIETEHTHOCTE!N I1eJjaroris, 30Kpema y
cepi poboToTexHiku. OCOOIMBO aKTyaJIbHUM € BUKOPUCTAaHHS B HepOpMaJIbHil OCBITi JOCTYNHUX i BOJHOYAC
(YHKLiOHAJIBHUX IHCTPYMEHTIB, Takux sIK Arduino i TinkerCad, mo g03BOJISIIOTh PO3BUBATY iHKEHEPHE MUCJIEHHS,
HaBUYKU IPOTPAMyBaHHS, iHTETPyBaTU 3HAHHS 3 Pi3HUX MIPEIMETIB Y €JUHUI OCBIiTHiN pocTip. [IpoTte anamni3
Cy4aCHOTO CTaHy MiJIrOTOBKY BUUTEJiB iH)OPMATHUKU 3aCBiJUMB HELOCTATHIO PO3POOIIEHICTh METOLUYHNX TiAXOIIB
IO HaBYaHHS POOOTOTEXHilli came B yMOBax He(OPMaJIbHOI OCBITH, @ TAKOX (PparMeHTapHICTb NPAKTUYHUX
Marepiais, BiICyTHICTb CUCTEMHOCTi y (POPMYBaHHi BiiNOBiAHOI KOMIIETEHTHOCTI. OCO6/IMBOI aKTyaJIbHOCTI
IocyinKeHHs HabyBae B KOHTEKCTI peanisauii ctpareriii nudposoi TpaHcdopmMaliii ocBiTy, 30kpema KoHuenuii
"HoBa ykpaincbka mkosia", Konuenuii po3BUTKy LUQPOBUX KOMIIETEHTHOCTEM IPOMaJISiH Ta pEKOMEHIallii
IOHECKO mopo pamku IKT KOMIIETEHTHOCTI BUMTEJIS. Y TaKUX YMOBax 3pOCTa€ POJb YUUTENS K dpacusitaTopa
iHHOBali}, 3IATHOTO CAMOCTIHO KOHCTPYIOBATH OCBITHIll KOHTEHT, aallTyBaTH HaB4YaJbHi MaTepianu 10 piBHSA
3HaHb YYHIB i CTBOPIOBATH YMOBHU [1JI51 JOCJIiJHALIBKOI AisJIbHOCTI. PO3BUTOK KOMIIETEHTHOCTI 3 POOOTOTEXHIKU
I03BOJIsIE BYUTEISIM iHPOPMATHKU He JIMIIe 3aCBOIOBATH HOBI TEXHOJIOTI, a 1 €(peKTUBHO afanTyBaTH ix 10 OTPeo
pi3HUX BiKOBUX TPYI y4HiB, 3 ypaXyBaHHSM KOTHITUBHUX, ICUXOJIOTIYHUX i COLiaIbHUX 0CcO6IMBOCTEN. HasiBHICTD
chpopMOBaHOi KOMIIETEHTHOCTI CIIpHUsie MDKIIpeMeTHil iHTerpaiiii, 30kpema peasnizaiiii eremeHTiB STEM-ocBiTu Ha
ypoKax iHpopmaTuky, Ppi3vky, MaTeMaTHUKK, TPYAOBOro HaBYaHHS. Takox 1ie 3abesneuye yMoBHU 17151 GOPMYBaHHS B
Y4YHiB HaBU4OK CUCTEMHOT'O MUCJIEHHS, pOOOTH B KOMaHJi, KPEaTUBHOTO BUPIlIEHHS] TEXHIYHUX 3aBAaHb — HABUYOK,
sKi € kimoyoBuMu y XXI crosiTTi. Heo6xinHiCTh HOCTIIKEHHS Ta HAyKOBO-METOAUYHOTO OIpaLOBaHHS NPo6ieMu
PO3BUTKY KOMIIETEHTHOCT] 3 pOOOTOTEXHIKM BUUTEJIB iHPOPMaTUKU B yMOBax HeOPMaJIbHOI OCBiTH 3yMOBUJIA
HU3Ka BUSIBJIEHUX CYIIEPEYHOCTEN, 10 BUHMKIIN Y CY4aCHOMY OCBITHBOMY CEPELOBULI], a cCame: — MixK IOTpeboIo
BIIPOBAJPKEHHSI TEXHOJIOTiNl pOOOTOTEXHIKM B OCBITHIl IpoLec i 6pakoM METOAMK, OPieHTOBAHUX HA HE(POPMAaJIbHY
OCBITY; — MiXK CTPIMKUM PO3BUTKOM LIM(PPOBUX TEXHOJIOTIH Ta HU3bKUM PiBHEM iX iHTerpalii y npouec miroroBku
BUYUTEJIB iHPOPMATUKY; — MK BUCOKMM IIOIIMTOM Ha MIPAKTUYHI KypCU 3 pOOOTOTEXHIKM Ta OOMEXEHICTIO iCHYIOUMX
OCBITHIX Iporpam i mogesnei He)opMabHOI OCBITH, 110 37aTHI 3a6e3ne4nTy e(eKTUBHE iX 3acBOeHHS. MeTa
IVCEepPTaLifHOrO AOCiI)KEHHS [I0JISITa€ B OO PYHTYBaHHI 1 pO3p0O06JIeHHI MEeTOIMKYU PO3BUTKY KOMIIETEHTHOCTI 3
e(eKTUBHOCTI. [I7151 BOCSTHEHHS MeTH OYyJIO 3[ilICHEHO BUKOHAHHS TAaKUX 3aBIaHb: — 37iICHEHO aHaJli3
BITYM3HSIHOTO i1 3apyOKHOr0 IOCBilly BIPOBAIPKEeHHS MaaTdopmu Arduino y miaroToBky Menaroris; - yro4yHeHEHO
IIOHSITTEBUII anaparT JOCiI>)KeHHs; — OOTPYHTOBAaHO MOJeJib BUKOPUCTaHHS maTdopmu Arduino sk 3acoby
PO3BUTKY LIM(PPOBOi KOMIIETEHTHOCTI 3 POOOTOTEXHIKM BUMTEJIiB iIHPOPMATUKU B yMOBaX HE(POPMaJIbHOI OCBITH; —
PO3pO6IEHO METOAMKY PO3BUTKY KOMIIETEHTHOCTI 3 pOGOTOTEXHIKM BUNTENiB iHHOPMATHUKU B YMOBax
HedOpMaIbHOI OCBITU Ta €KCIIEPUMEHTAJIbHUM IIJISIXOM MepeBipeHo ii epeKTUBHICTh. 3arTpONOHOBAHUH TTiAXi,
I'PYHTYETLCS Ha IIPMHLMIIAX BiIKPUTOI OCBITH, IPOEKTHO-OPi€HTOBAHOTO HABYAHHS, [IEPCOHAI3allii, PO3BUTKY
npodeciiiHoi aBTOHOMII lefarora, iHrerpaii enemenTtis STEM i KoMmneTeHTHICHOTO niaxony. Y npoueci peasisanii
METOMKM 0CO6JIMBA yBara NpUIisiiacs: — CTBOPEHHIO YMOB 111 pediieKcii, KpUTUYHOTO MUCJIEHHS; —
IIPOEKTYBAHHIO iHIUBiyaJIbHUX OCBITHIX TPA€KTOPIl; — PO3BUTKY HABMYOK 3aCTOCYBAaHHSI OTPMMAaHMX 3HAHb Y

peaJlbHOMY OCBITHBOMY CEPEJLOBUIL; — (POPMYBaHHIO KyJIbTypU BUKOPUCTAaHHS IU(PPOBUX iHCTPYMEHTIB B OCBITI.

2. Kramar S.S. Methodology for Developing Informatics Teachers’ Competence in Robotics in the Context of non-
Formal Education. - Qualification scientific work as a manuscript. The dissertation for the degree of Doctor of
Philosophy in specialty 011 - Educational and Pedagogical Sciences, within the educational and scientific program
"Information and Communication Technologies in Education.” - Institute for Digitalisation of Education of the
National Academy of Educational Sciences of Ukraine. - Kyiv, 2025. The relevance of the study is due to the
growing need to modernize the process of teacher training in modern conditions of digitalization of education, the



rapid development of engineering and technical innovations and the growth of society's demand for highly
qualified ICT competent specialists. Particularly important in this context is the issue of quality training of
teachers of computer science, able not only to navigate in new technologies, but also to introduce them into the
learning process, ensuring the development of key competencies of students. Non-formal education, due to its
flexibility, practical orientation and a variety of forms of organization (online courses, trainings, project schools,
clubs, circles, etc.), opens up wide opportunities for the development of professional competencies of teachers, in
particular in the field of robotics. Especially relevant is the use in informal education of accessible and at the same
time functional tools such as Arduino and TinkerCad, which allow to develop engineering thinking, programming
skills, integrate knowledge on various subjects into a single educational space. However, the analysis of the current
state of training of computer science teachers testifies to the insufficient development of methodological
approaches to teaching robotics precisely in the conditions of non-formal education, as well as the fragmentation
of practical materials, the lack of consistency in the formation of appropriate competence. The study acquires
particular relevance in the context of the implementation of strategies for the digital transformation of education,
in particular the Concept "New Ukrainian School," the Concept for the Development of Digital Competencies of
Citizens and UNESCO recommendations on the ICT framework for teacher competence. In such conditions, the
role of the teacher as a facilitator of innovation, able to independently design educational content, adapt
educational materials to the level of knowledge of students and create conditions for research activities, is
growing. The development of competence in robotics allows computer science teachers not only to learn new
technologies, but also to effectively adapt them to the needs of different age groups of students, taking into
account cognitive, psychological and social characteristics. The presence of the established competence
contributes to interdisciplinary integration, in particular the implementation of STEM education elements in the
lessons of computer science, physics, mathematics, and labor training. It also provides conditions for students to
develop skills of system thinking, teamwork, creative solution of technical problems - skills that are key in the 21st
century. The need for research and scientific and methodological study of the problem of developing competence
in robotics of computer science teachers in non-formal education is due to a number of contradictions that arise
in the modern educational environment, namely: - between the need to introduce robotics technologies into the
educational process and the lack of methods focused on non-formal education; - between the rapid development
of digital technologies and the low level of their integration into the process of training computer science
teachers; - between the high demand for practical courses in robotics and the limitations of existing educational
programs and models of non-formal education that can ensure their effective assimilation. The purpose of the
dissertation research is to substantiate and develop a methodology for the development of competence in robotics
of computer science teachers in the conditions of non-formal education and experimental verification of its
effectiveness. To achieve the goal, the following was carried out: - analysis of domestic and foreign experience in
the implementation of the Arduino platform in the training of teachers; - clarification of the conceptual-
categorical apparatus; - development of a structural and functional model of using Arduino as a means of
developing the digital competence of teachers in non-formal education; - developed a methodology for the
development of competence in robotics of computer science teachers in non-formal education and experimentally
tested its effectiveness.
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PeuenzeHTu
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IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOH: [ncTuTyT UMbpoBisanii ocsiTn HajionanbHoi akagemi

[eJaroriYyHrx HayK YKpaiHu

Kopg 3a €IPIIOY: 25761786

Micue3HaxoaKeHHS: ByJ. M. BepiHncekoro, 6yz. 9, Kuis, 04060, Ykpaina
dopma ByacHOCTI: [lepxasna
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CeKTop HayKH: AkafemivyHui1

VIII. 3ak1104Hi BiZOMOCTI
Biacue IpizBume Im's [1o-6aTbKOBI JlutsunoBa CBitiaHa I'puropisHa

TOJIOBH pajgu

Biacue IpizBume Im's I10-6aTbKOBI JlutsunoBa CeitsiaHa 'puropisHa

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasbHuUI 3a HiATOTOBKY Koanenko B.B.

00JIiIKOBHX JOKYMEHTIB

PeecTpatop YkpIHTEI

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJILHUM 32 peecrpauilo HayKOBO'l' IOpuenko TersiHa AHaToOJIiBHA

OisIIBHOCTI




