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Pedepar:

1.V puceprauii 3niiiCHEHMI TEOPETUYHUI aHAJIi3 Ta 3aIIPOIIOHOBAHO HOBE BUPILIEHHS HAYKOBOI'O 3aBJIaHHS, SIKE
[IOJISITA€ Y TEOPETUYHOMY OOI'PYHTYBaHHi I1€IarorivyHUX YMOB, pO3pO0LIi METOAVKY AJIs1 peaidallii CTPyKTypHO-
dyHKIiOHATBHOI MOZEJi Y HAaBYaHHI MaTeMaTHKY BiAIOBITHO [I0 MeAarorivyHux yMOB Ta €KCIIePUMEeHTaJbHIN
nepesipLi epeKTUBHOCTI BIIPOBaIKeHOI CTPYKTypHO-(PyHKLioOHAIbHOI Moaei popmyBaHHs STEM-
KOMIIETEHTHOCTEM CTYIEHTIB 3aKJafiiB (axoBoi 1epeABUILOi OCBITH y HaBYaHHI MaTeMaTUKU. O6'€KT NOCIiI)KEHHSI:
npodeciiiHa MigroToBKa CTYAEHTIB 3aKjaziB (paxoBoi nepenBuioi OCBiTU. MeTa IOCIiI>)KeHHSI TEOPETUYHO
OOIpYHTYBAaTH, PO3POOUTH i EKCIIEPUMEHTAJILHO IIepeBipuTy e(PEeKTHUBHICTb CTPYKTYPHO-QYHKI[IOHANBHOI MOJiei
dopmyBaHHs1 STEM-KOMIIETEHTHOCTEN CTY[IEHTIiB 3aKjaliB (paxoBoi epeBUIIOi OCBITA Y HAaBYaHHI MaTeMaTUKHU.
3azJ1s1 HOCSATHEHHSI METH, BUPIlIEHHS] BUBHAYEHUX 3aBAaHb, I€PEBIPKYA BUCYHYTO] MNOTE3U BUKOPUCTAHO KOMILJIEKC
TaKUX METO[IiB JOCIIIIPKEHHS: TEOPEeTUYHUX — aHajli3, CUHTe3, y3arajibHeHHs, kiacudikaiis, cucremaTusais

TEOPeTUYHUX 1 JOCIIHNX NAaHNX, MOJIe/IIOBaHHS /IJ1S1 BU3HAYEHHS CYTHOCTI KJIIOUOBUX IIOHSITh JIOCTIiI>KEHHS,



OOI'PYHTYBaHHSI IEJATOTiYHUX YMOB, IIPOEKTYBAHHS CTPYKTYPHO-(PYHKLiOHAIbHOI Mogei popmyBaHHsl STEM-
KOMITIETEHTHOCTE! CTYIEeHTIB 3aKiafiB (axoBoi I1epeABUIL 0] OCBITH y HaBYaHHI MaTeMaTUKY; eMITipUIHUX — b6eciny,
TECTYBaHHSI Ta aHKETYBaHHSI CTY/I€HTIB, [IOCTAaHOBKA [IPOOJIEMHUX 3alIUTaHb, €KCIIEPTHE OL[iHIOBAaHHS, PaH>KyBaHHS
IJ1s1 3'SICyBaHHSI CTaHy PiBHIB cpopmoBaHOCTi STEM-KOMIIETEHTHOCTE CTYLEHTIB Y HABYaHHI MaTeMaTUKH,
nefaroriyHui eKCIepUMEHT 3a/1J1sl IEPEBIPKU €(PeKTUBHOCTI CTPYKTYPHO-(PYHKIiOHAIbHOI MOoJesli POpMYyBaHHS
STEM-KOMIIETEHTHOCTEH CTyIEeHTIB 3aK/a/iB (paxoBoi IepeBUIIOi OCBITH, a TAKOX 3 METOIO ITepeBipKU
e(PeKTHUBHOCTI 3aIIPOIIOHOBAHOI MOJ€Jli; METOOY MaTEMaTUYHOI CTATUCTUKHU 3 METOIO KiJIbKiCHOTO i1 SIKiCHOTO
aHaJIi3y pe3yJIbTaTiB OLiHKM €KCIIEPUMEHTAJIbHUX NAHUX, BUBHAYEHHS 3HAUYILOCTI OTPUMAHUX PE3YJIbTATIB.
HaykoBa HOBU3HA JOCIIiTIKEHHS: ® yIleplie BUSIBJIEHO Ta OOIPYHTOBAHO CTPYKTYPY, KOMIIOHEHTH, KpUTepii,
IIOKa3HUKU Ta piBHi cpopmoBaHoCTi STEM-KOMIIETEHTHOCTEN CTYAEHTIB 3aKjaziB (paxoBoi nepenBuIoi OCBiTU y
HaBYaHHi MaTeMaTUKY; I€HAroriyHi YMOBU iX (POPMYBaHHS; PO3PO6JIEHO CTPYKTYPHO-(PYHKLIOHATIbHY MOJZIEJIb
¢dopmyBanHsl STEM-KOMIIETEHTHOCTEN, 3MiCTOBHUM SIIPOM $IKOi € BU3HAU€HI [1e/1aroriyHi yMOBH i IKa CTPYKTypye
¢$hopMyBaJIbHi BIIJIMBY B LIiIbOBUM, 3MICTOBUH, IisibHICHUH i IiarHOCTUYHUI 6JI0KY; ® YTOYHEHO 3MICT IIOHSTTS
«STEM-KOMIIETEHTHOCTI CTYIEHTIB 3aKJafiB (PaxoBOi llepeABUIL 0] OCBITH»; TexHOJIOriI0 GopmyBaHHs STEM-
KOMIIETEHTHOCTEN CTYJ€HTIB 3aKJaiiB (paxoBOi NepeABUILOi OCBITH Y HAaBYaHHI MaTEMAaTUKY; ® HAOYJIM TOJAJIbIIOTO
PO3BUTKY METOIMKA KOMIIETEHTHICHO Opi€EHTOBAaHOTO HaBYaHHS MateMaTuky; STEM-opienToBaHi meTonu it dopmu
opraxizallii HaBYaHHS MateMaTuku 1151 GopmysaHHs STEM-koMnieTeHTHOCTEN 37100yBaviB OCBiTH. [IpakTuyHe
3HAUYEHHS] OTPUMAHMX PE3yJIbTATiB N0JIsIrae y po3poolLi Ta arnpoballii CTpyKTypHO-(PYHKLIOHAIbHOI MOZei
dopmyBaHHsa STEM-KOMIIETEHTHOCTEN CTYIEHTIB 3aK/1a/iB ()axoBoi IepeBUIOi OCBITA Y HABYaHHI MaTeMaTHKY;
PO3poOLi METOAUYHUX PEKOMEHALiH 171 BUKJIafaydiB i3 ypoBagkeHHsIM iHTerpoBaHux STEM-TIPOEKTIB y
HaBYaHHS MaTeMaTUKH; pO3po0OLli HaBYaJIbHOTO II0CIOHUKA, Y IKOMY IIOJAIThCS METOIUYHI peKoMeHaallii om0
BUKOPUCTaHHS Yy HaBYaHHI MareMaTtuky STEM-MigxoiB, BIPOBAIyKEHHIO IPOEKTHUX TEXHOJIOTIN HaBYaHHH,
peasizanii MibKIpeIMeTHUX 3B13KiB, KOMITIOTEPHO-OPiEHTOBAaHMX MeTOZiB i GopM HaBYaHHS. Pe3ynbTaTu
HAyKOBOT'O OCJIIIPKEHHSI MOXKYTb OyTY BUKOPUCTAaHI J1s1 IOJAJIbIIOTO BIOCKOHANIeHHs Teopii Ta npakTuku STEM-
HaBYaHHSI MaTeMaTUYHUX JUCLIUAILIIH, 30KpeMa IIPYU po3po0lli IOCIOHUKIB, TPOrpaM CIELKYPCiB 17151 CTYLEHTIB

3akyaziB paxoBoi oCBiTH.

2. The thesis provides a theoretical analysis and proposes a new solution to the scientific task, which consists in
theoretical substantiation of pedagogical conditions, development of methods for implementing the structural and
functional model in teaching mathematics in accordance with pedagogical conditions and experimental
verification of the effectiveness of the implemented structural and functional model of formation of STEM
competencies of students of institutions of professional higher education in teaching mathematics. The object of
the study: professional training of students of institutions of professional higher education. The purpose of the
study is to theoretically substantiate, develop and experimentally test the effectiveness of the structural and
functional model of STEM competencies formation of students of professional higher education institutions in
teaching mathematics. To achieve the goal, solve the defined tasks, and test the hypothesis, a set of the following
research methods was used: theoretical - analysis, synthesis, generalization, classification, systematization of
theoretical and research data, modeling to determine the essence of key concepts of the study, substantiation of
pedagogical conditions, design of a structural and functional model of formation of STEM competencies of
students of institutions of professional higher education in teaching mathematics; empirical - interviews, testing
and questioning of students, setting questions. Scientific novelty of the study: - for the first time the structure,
components, criteria, indicators and levels of formation of STEM-competencies of students of institutions of
professional higher education in mathematics; pedagogical conditions for their formation; developed a structural
and functional model of formation of STEM-competencies, the content core of which is the defined pedagogical
conditions and which structures the formative influences into target, content, activity and diagnostic blocks; - the
content of the concept of "STEM-competencies of students of institutions of professional higher education” was
clarified; the technology of forming STEM-competencies of students of institutions of professional higher
education in teaching mathematics was developed; - the methodology of competency-based mathematics
teaching; STEM-oriented methods and forms of organizing mathematics teaching for the formation of STEM



competencies of students have been further developed. The practical significance of the results obtained is the
development and testing of a structural and functional model for the formation of STEM competencies of students
of institutions of professional higher education in mathematics; development of methodological recommendations
for teachers on the implementation of integrated STEM projects in mathematics teaching; development of a
textbook that provides methodological recommendations for the use of STEM approaches in mathematics
teaching, the introduction of project-based learning technologies, the implementation of interdisciplinary links,
computer-oriented teaching, and computer-assisted learning. The results of the research can be used to further
improve the theory and practice of STEM-teaching of mathematical disciplines, in particular in the development of
manuals, programs of special courses for students of vocational education institutions.
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