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2. Methods of teaching stereometry to students of engineering technology trade schools

Pedepar:

1. ¥ Mmexxax gucepTauiifHoi po60TH 31iliCHEHO I'PYHTOBHUI aHali3 HAyKOBO-I€JlaroriyHoi Ta HaB4YaJIbHO-METOANYHOI

JiTepatypu 3 npegMeTa JOCTiIKeHHs. 3alpONOHOBAHO TAyMAUUTH IPEJMETHY MaTeMaTUYHY KOMIIETEHTHICTb
yuHiB 3I(I1T)O mammnHOGYAiBHOTO MPOdio SIK HA6YTY XapaKTEPUCTUKY OCOOMCTOCTI, sIKa 1) oeiHye B COOi

L[iHHOCTi, MOTUBU, MaTeMaTUYHi 3HaHHS, HABUYKH, YMiHHSI, OCOOUCTICHI SIKOCTi; 2) IPOSIBJISIETbCS Y TOTOBHOCTI i

3J1aTHOCTI PO3B’A3yBaTU NPOQECiiiHi 3aBJaHHs, y PO3yMiHHI y4HEM CyTi METOAY MaTeMAaTUYHOTO MOJIEJIIOBAaHHS Ta

CIIPOMO>KHOCTI FIOTO 3aCTOCOBYBATH NIPUHAMMHI Ha IPeMAaTeMaTUYHOMY PiBHi y paxoBill HisyIbHOCTI. BusHaueHo

CKJIaJHUKHU NIpeIMETHOI MaTeMaTU4HOi KomrieTeHTHOCTi yuHiB 3I1(I1T)O mamuno6yziBHOro podimnio:



aKCiOJIOTiYHMM, KOTHITUBHUMN, IisSJIbHICHAN, pe(JIeKCHBHUN, OCOOMCTICHMIA. BUOKpeMIeHO KpUTepii cpopMOBaHOCTI
maremaTu4Hoi KomneTeHTHOCTI yuHiB 3II(I1T)O mamunHo6yLiBHOTO POdiio: MOTUBALIIMHNI, KOTHITUBHUH,
IisipHiCHUHN, pedJieKCUBHUIA. Bu3HaueHo piBHI c)OPMOBAHOCTI IPeAMETHOI MaTeMaTUYHOI KOMIIETEHTHOCT] Y4YHIB
3IIIIT)O mamunHOOYIiBHOrO NPOPiio (MOYAaTKOBUM, CEPELIHIN, [OCTATHIN, BUCOKUIL). TE€OPETUYHO OOIPYHTOBAHO,
PO3pO6JIEHO i anpOOGOBAHO MOJIE/Ib KOMIIETEHTHICHO OPi€HTOBAaHOI METOJIMKM HaBYaHHS CTEPEOMETPIi y4YHiB
3IITIT)O mamuHOOYyRiBHOrO Npodiio, 10 MiCTUTh YOTUPU B3a€MOIIOB'SI3aHi 6JIOKU: L1iJIbOBUH; 3MICTOBUH;
IIpOLIECYaJIbHNUIA; OLiHIOBaJIbHO-PE3YIbTaTHUN. Peanizalis 1isb0BOro 6710Ky repenbdadae BUOKPEMIIEHHS
CTpaTeriyHMX i TAKTUYHYX LijIell HaBYaHHS CTEPEOMETPIi Ta IX KOHKPETU3alilo BiiNOBIIHO 4O 3MiCTOBOTO
HaITOBHEHHS HABYAJIbHOTO MaTepialy Ta BAMOT HOPMAaTUBHUX JOKYMEHTIB I[0/I0 IOTO 3aCBOEHHS YYHSIMU.
Peasnizanis 3micToBoro 610Ky nepegdayae OHOBJIEHHS 3MiCTy CTEPEOMETPUYHOI [TiITOTOBKY YUHIB IIJISIXOM
IOTOBHEHHS TPAAULIIHOIO 3MiCTy HaBYaHHS IPOPECINHO 3HAYyIMM MaTepiajloM Ta KOMIIETEHTHICHO
OpiEHTOBaHMMMU 3aBJIAaHHSMHU U [IPOEKTaMU. Peasizalis mpouecyanpHOro 670Ky repesbadae JOIOBHEHHIO
TPaAULiHUX METOiB HaBYaHHS iHHOBaLiHHUMU MOJuDiKallisIMK TBOPYMX METO/iB HaBYaHHS 3 OIIOPOIO Ha IPYIOBI
dopmu poboTH yuHiB. Peanizanis oLiHI0BaIbHO-PE3YJIbTATHOTO 0JIOKY Ilepeioadae JOIOBHEHHIO TPAIULIIHHOTO
OLIiHIOBaHHSI METOAMKAaMU pedJieKcii Ha pi3HUX eTanax YPOKy 3 BUKOPUCTAaHHSIM Cy4YaCHUX OHJIAMH CEPBiCiB,
30kpeMa Mentimeter. [I[porpama eKCiepuMeHTaIbHOI POOOTH BKJII0Yala KOHCTATYBaJIbHUM, IIOMYKOBUI Ta
dopmyBasIbHUI eTanu. 3a pe3ysbTaTaMuy peasisallii MoJiesli KOMIIeTeHTHICHO OPieHTOBAHOI METOJIMKY HaBUaHHS
crepeometpii yuHiB 3I(TIT)O mammHoOyIiBHOTO NPO(iio y npoueci (opMyBaJbHOTO €KCIIEPUMEHTY B
€KCIIEPUMEHTAJIbHUX IPYIax piBEHb MaTEMATUYHOI KOMIIETEHTHOCTI YYHIB MiJBUILIMBCS [TIOPIBHAHO 3
KOHCTaTyBaJIbHUM eTarnioM. Ha 5% crasio 6isblie yuHiB 3 BUCOKUM piBHEM MaTeMaTU4HOI KOMIIETEHTHOCTI, Ha
17,22% 6inblie cTaio y4HiB 3 JOCTAaTHIM piBHEM MaTeMaTUYHOI KOMIIETEHTHOCTI, a KiJIbKiCTb Y4YHIB 3 HU3bKUM Ta
cepenHiM piBHEM MaTeMaTHUYHOI KOMIIETeHTHOCTI 3HM3unach 1o 0,55% Ta 21,67% BinnosigHo. PedynbraTtu
[eJJaroriyHOro eKCIepruMeHTY HifTBepauiy e(peKTUBHICTb PO3PO6IEHOI KOMIIETEHTHICHO OPiEHTOBAaHOI METOIUKNU
HaByaHHs crepeoMeTpii yuHiB 3II(I1T)O mamuHO6YAiBHOTO POQIIO, 1110 BUPAKAETHCS Y IO3UTUBHIN TUHaMIL
piBHIB MaTeMaTH4yHOi KomneTeHTHOCTi yuHiB 3II(TIT)O MammHOOYIiBHOTO NPO(PiNI0 B €KCIIEPUMEHTAJIbHUX IPyIIax
MIOPIiBHSIHO 3 KOHTPOJIbHUMMU IpynamMu. HaykoBa HOBU3HA IOCIIIIPKEHHS TI0JIITa€e y TOMY, 1O: — YIeplle TEOPETUYHO
OGI'PYHTOBAHO, PO3PO6JIEHO Ta €KCIIEPUMEHTAJILHO N1€PEBIPEHO KOMIIETEHTHICHO OPi€HTOBAHY METOJMKY HaBYaHHS
crepeometpii yuHiB 3I(TIT)O mammHOOYiBHOTO NPO(ii0; BUBHAYEHO 3MICT IIOHSTTS «IIPeAMETHA MaTeMaTUYHA
KOMIIETEHTHICTb MaliOyTHIX pOGITHMKIB MAIIMHOOYAIBHOTO MPOQi0»; BU3HAUYEHO CKJIAHUKU IIPEeIMETHOL
copmosanocTi B yuHiB 3II(I1T)O mamuHo6ygiBHOTO IPOQio; — YA0CKOHAJIEHO METOUYHY CUCTEMY HaBUaHHS
crepeometpii yuHiB 3I(TIT)O mammHOOYAiBHOTO NPOQIi0; — AiCTaay NOAANBIIOr0 PO3BUTKY CUCTEMA Liijiei,
3MicTy, MeToziB, opraHizauiiiHux Gpopm i 3ac06iB HAaBYAHHS CTEPEOMETPIi, IO CHPUSIIOTH peanidalii
KOMIIETEHTHICHOTO nigxony B ocBiTHhoMY npoueci 3II(IIT)O. [IpakTuyHa 3HaYYIiCTh AOCJIIPKEHHS [I0JISITA€ B TOMY,
o B ocBiTHiM npouec 3II(IIT)O mamnHOOyAiBHOrO NIpodiio BIPOBAI)KEHO KOMIIETEHTHICHO Opi€eHTOBaHy
METOJMKY HaBYaHHSI CTepeoMeTpii, po3po6JieHO 36ipPHUK KOMIIETEHTHICHO OPi€HTOBAHUX 33724 3i CTEpEOMeTpil 115
yuHiB 3TI(I1T)O Ta ocBiTHIN Be6-pecypc «llikaBa cTrepeoMeTpisi» i1 opraHizalii iHIVBinyaIpHOI Ta rPyNnOBOi
po6OTH Ha ypOLli Ta B 103aypOYHUIA Yac.

2. Within the framework of the thesis, a thorough analysis of scientific-pedagogical and educational-
methodological literature on the subject of research has been carried out. The research paper suggests
interpreting the subject mathematical competence of engineering technology trade education students as an
acquired characteristic of personality, which 1) combines values, motives, mathematical knowledge, skills, abilities,
and personal qualities; 2) is manifested in the willingness and ability to solve professional problems, in the
student’s understanding of the essence of the method of mathematical modeling and the ability to apply it at least
at the pre-mathematical level in professional activities. The components of subject mathematical competence of
engineering technology trade schools students are determined: axiological, cognitive, activity, reflective,
personality. The criteria of mathematical awareness of engineering technology trade schools students are
identified: motivational, cognitive, activity, reflexive. The levels of generating subject mathematical competence of



engineering technology trade schools students (initial, average, sufficient, and high) are determined. The model of
competence-oriented method of teaching stereometry to engineering technology trade schools students,
containing four interconnected blocks, is theoretically substantiated, developed and tested: target; semantic;
procedural; evaluation-result. Implementation of the target block involves the separation of strategic and tactical
goals of teaching stereometry and their specification according to material and requirements of normative
documents on its mastering by students. Implementation of the content block involves updating the content of
stereometric training of students by supplementing the traditional content of teaching professionally relevant
material and competency-oriented tasks and projects. Implementation of the procedural block involves the
addition of traditional teaching methods of innovative modifications of creative teaching based on group forms of
student work. Implementation of the evaluation-result block involves supplementing the traditional assessment
with methods of reflection at different stages of the lesson using modern online services, including Mentimeter.
The program of experimental work included ascertaining, search and formative stages. According to the results of
the implementation of the model of competence-oriented methods of teaching stereometry to engineering
technology trade schools students in the process of forming experiment in experimental groups, the level of
mathematical competence of students increased as compared to the statement stage. There were 5% more
students with a high level of mathematical competence, 17.22% more students with a sufficient level of
mathematical competence, and the number of students with low and medium level of mathematical competence
decreased to 0.55% and 21.67%, respectively. The results of the pedagogical experiment confirmed the
effectiveness of the developed competency-oriented method of teaching stereometry of engineering technology
trade schools students, which is expressed in the positive dynamics of levels of mathematical competence of
engineering technology trade schools students in experimental groups as compared to control groups. The
scientific novelty of the study involves: - for the first time the competence-oriented method of teaching
stereometry to engineering technology trade schools students is theoretically substantiated, developed and
experimentally tested; the content of the concept “subject mathematical competence of pre-service engineers” is
determined; the components of subject mathematical competence of pre-service engineers, criteria, indicators,
levels of its formation in engineering technology trade schools students are determined; - the methodical system
of teaching stereometry to engineering technology trade schools students has been perfected; - the system of
goals, content, methods, organizational forms and means of teaching stereometry, which contribute to the
implementation of the competency approach in the educational process at engineering technology trade schools
received further development. Practical significance of the research lies in it that competency-based methods of
teaching stereometry have been introduced into the educational process in engineering technology trade schools,
a tutorial, comprising competency-oriented stereometry problems for engineering technology trade schools
students and an educational web resource “Exciting stereometry” for individual and group work in class and
beyond has been developed.
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