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ABSTRACT

The article is devoted to the research of the problem of modeling the structure and
content of mathematical competence and competence in the field of science, technology
and engineering (STEM-competences) of students. The author notes that the problem of
active creative development of students who are able to mobilize knowledge in practice
and quickly adapt to unusual situations is relevant for Ukraine today. This leads to the

search for high quality education at all levels. A possible solution to this problem is the
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organization of STEM-learning, which requires the formation of students' STEM-
competencies.

The author analyzes the existing in scientific publications and official documents
definitions of the concepts of purview, competence, STEM-competence. The components
of STEM-competence, including cognitive, reflexive-analytical, operational-activity,
value-motivational, are clarified. The article identifies the main components of STEM-
competence, which consists of the ability to identify the problem, the ability to reason
logically, justify their actions, understand and analyze different points of view in solving
problems, the ability to unconventionally solve problems, analyze and evaluate results,
formulate research tasks and identify ways to solve it, apply knowledge in different life
situations. It was found that the methods aimed at the formation of STEM-competence of
students should be based on the application of competence, activity and systematic
approaches to the organization of learning.

The paper emphasizes that the key competencies for the state standard of basic
secondary education in Ukraine are based on the recommendations of the Council of the
European Union. The author compares the key competences for lifelong learning in
Ukraine and the European Union, discusses in detail the skills and attitudes associated
with STEM competence. It was found that mathematical competence and competence in
the field of science, technology and engineering in the European Union are distinguished
as a whole, unlike Ukraine.

Key words: purview, competence, key competencies, STEM competency, STEM-

education.

Beryn. CycninibeTBO oTpeOye B JIFOASIX, K1 371aTHI 10 aKTUBHOTO TBOPUOT'O PO3BUTKY,
SIK1 BMIIOTh MOO1JTI3yBaTH 3HAHHS Ha MPAKTHIII Ta MIBUKO aIaNITyBAaTUCS 10 HECTAHJAPTHUX
curyailiil. CborofieHHsI CTUKAEThCS 3 1e(DILUTOM CIIEIIANIICTIB, 0013HAaHUX y HAYKOBIH cdepl,
3MaTHUX OpaTh ydacTh y IHHOBAIIMHUX Mporiecax 1 3a0e3nmeuuTu CTaObUTbHUN PO3BUTOK
cycrminbeTBa 'y MaiOytHeoMy. STEM-ocBita € OgHWM 13 HAWBaKJIMBIMIMX HAMPSIMIB
pedopMyBaHHS YKpaiHChKOi OCBITH, came (hopmyBaHHA B yuHIB STEM-koMIieTeHTHOCTEH

MOBUHHO TMOOJIATH MPIPBY MI>K OCBITOIO 1 BUMOTaMU CYy4aCHOTO JKUTTS.



[Tonsarts “xkommeTeHIis” Ta “KOMIIETEHTHICTH® OyJau TPEAMETOM HAayKOBHUX
JOCIIIDKEHb OJIHMX 3 HAMBIJOMIIIUX POCIMCBKMX Ta YKPAiHCBKUX YYEHUX-TIEJAroriB
H. bi0ixk, I. 3umub0i, A. Mapkosoi, I'. CeneBko, A. XyTOpChbKOTO Ta iHIIINX, 1 CTAHOBIISATH
OCHOBY JOCHIKeHb IMX sBUIl. Pi3H1 acriektu STEM-xommerenTHOCTEH (DaxiBIliB
pizHoro mpodimo mocmimkyBanu H. bamuk, O. bapra, X. [xan, H. Ilomixys,
K. ITocroga, I'. llIMurep Ta iHIIII HAYKOBIII.

Merta 1 3aBiaHHsI CTaTTl MOJIATaE y 3A1MCHEHHI aHaji3y ICHYIOUMX B HAyKOBHX
myOmKaIisax Ta opiiiHUX JOKYMEHTaX 03HAYEHb MOHSTh KOMIETECHITisl, KOMIETEHTHICTD,
STEM-KOMIIETEHTHOCTI, 3’ ACyBaHH1 3MICTY Ta CTPYKTYPH OCTaHHBOTO MOHSTTS, a TAKOXK
3/1IIICHEHH] MOPIBHSIHHS KIIOYOBUX KOMIETEHTHOCTEN B Ykpaini Ta €C.

MeToau Ta MeTOAMKH MOCJII:KeHHsl. AHali3, y3arajJlbHEHHS, CHCTeMaTH3allls
TEOPETUYHHUX TOJIOKEHb PO3KPUTHX y OPIIIIHHUX TOKYMEHTaX, HAYKOBIH Ta HaBYaJIbHO-
METOAMYHIN JIITepaTypl, @ TAKOXK y3aralbHEHHS BJACHOTO MEAAroriyHoro JOCBIAY.

PesyabTratn Ta auckycii. Yacto crmoBa “KommeTeHuis”’ Ta “KOMIIETEHTHICTBH”
BUKOPUCTOBYIOTH SIK CHHOHIMHU 1 y TMEBHHUX CJIOBOCIOJIYYEHHSX 3aMIHIOIOThH iX OJIHE
OJIHUM, OJTHaK MK HUMU € BIAMIHHICTh. “KoMreTeHIiis” B epekiiaii 3 JaTUHChKOI MOBH
O3Haya€ KOJIO IMUTaHb, B SKUX JIIOJMHA J00pe 00i3HaHA, BOJIOJIE 3HAHHIMU 1 IOCBIJIOM.
Ha nymky nokropa nenaroriunux Hayk I'. CeneBko (1998), komrieTeHI1is — 11e TOTOBHICTh
cy0’exTa e(peKTUBHO OpraHi3yBaTH BHYTPIIIHI 1 30BHILIHI peCypcH AJid MOCTAaHOBKH 1
nocsirHeHHs: MeTu. [lim BHYTpINIHIMM pecypcaMu pO3yMIIOThCSl 3HAHHS, BMIHHS,
HaBUYKHU, HAAMPEAMETHI BMIHHS, KOMIIETEHTHOCTI (CMIOCOOU MisUIBHOCTI), ICUXOJIOTTYH1
0COOJIMBOCTI, IIHHOCTI Ta 1H..

3akon VYxkpainu “IIpo ocBiTy” Hamae Take BHU3HAYCHHS KOMIIETEHTHOCTI:
“KoMneTeHTHICTh — TMHaMi4Ha KOMOiHaIlisl 3HaHb, YMiHb, HABUYOK, CITOCOO1B MUCJICHHS,
MOTJISAAIB, IIHHOCTEH, IHIIMX OCOOMCTHUX SKOCTEHM, IO BH3HAYa€ 3JaTHICTH OCOOU
YCHIIIHO COLIaII3yBaTHCs, NPOBaJUTU MpodeciiHy Ta/abo MoAalbllly HaBYaIbHY
nistieHICTE” (cTaTrTs 1.1.15).

VY Konnemnmii HOBOi yKpaiHCBKOi IIKOJW KOMIIETEHTHICTh PO3IISIIAETHCA  SIK
“rmoeHaHHA 3HaHb, CLIOCOOIB MHUCJICHHS, MOTJISAIB, IIHHOCTEW, HABUYOK, YMIHb, 1HIIIUX

0COOMCTUX SIKOCTEH, 110 BU3HAUYAE 3/IATHICTH OCOOM YCHIITHO MPOBATUTH IpodeciitHy



Ta/ab0 TMOoJaIbIly HaBYaJIbHY MJISJIBHICTH, 11€ MOHSTTS IIUpIIE Ta BKIOYae B cede
KOMIIETEHIIT SK KOJIO SIBHIL, MUTaHb, Y SKUX JIOJMHA KOMIIETEHTHa, TOOTO 0OI13HaHa,
aBTOPHUTETHA, Ma€ BiINIOBIIHUI piBeHb Mi3HaHHA i1 nocBin [HoBa ykpainckka mikoa:12].

KomneTeHTHICT, 9acTo TiIymMadaTh 4Yepe3 yCTajeHl MOHATTA: ‘‘3aTHICTh 10,
“KOMITIEKC YMIiHB’, “TOTOBHICTH 10”, “3HaHHSA B Aii’, “CIPOMOXHICTH’ Ta iH. SIK
BUILJIMBAE 13 3a3HAYCHOI'0 BUIIE, KOMIIETCHTHICTD — I[IJIiICHA, TOOTO Hi 3HAHHS, HI BMIHHS,
HI JOCBIJ AISUIBHOCTI caMi MO co01 HE € KOMIETEHTHICTIO. 32 CBOEIO CYTTIO MOHSTTS
“KOMIETEHTHICTh~ € 3HAYHO IIUPIIUM Bl TOHATTS ‘“KOMIIETCHITIS .

OcHoBHI (200 KJIFOUOB1) KOMIIETEHTHOCTI — 1€ Ti, Ki HEOOX1/IHI BCIM TpOMajsiTHaM
JUTsE 0OCOOMCTOT peanizallii Ta pO3BUTKY, aKTUBHOTO TPOMAJITHCHKOTO JKUTTS, COI1aTbHOI
€THOCTI Ta MOXJIMBOCTI mMpareBiamTyBaHHA. [liT KIFOYOBHMH KOMIIETEHTHOCTSIMHU
MalThCS Ha YyBa3l HaWOUIbII yHIBEpCajbHI 3a CBOIM XapakTepoM 1 CTyMHeHs
3aCTOCOBHOCTI KOMIIETEHTHOCTI. 1X (hOpMyBaHHS 3/iMCHIOETHCS B PaMKaX KOYKHOIO
HABYaJIBLHOI'O MPEIMETA, IO CYyTl, BOHH — HAJIIPEIMETHI.

JlepxaBHUil cTaHmapT 0a30BO1 CepeHbOI OCBITH B YKpaiHi IPYHTYIOTHCA Ha
pekoMmeHpaanisax €Bponeiicbkoro Ilapnamenty ta Pagu €Bpomneiicbkkoro Coro3y 11010
KJIFOUOBUX KOMIIETEHTHOCTEH [IJI1 HaBUYAHHS MPOTATOM YChOTO KHUTTS. 3pOOWBIIN
MOPIBHSAHHS MEPEIiKy KITFOYOBUX KOMIIETEHTHOCTEH 3a Iep>KaBHUM CTaHIApTOM Y KpaiH!
Ta 3a pekoMeHaiiero Pagu €sponeticbkoro Coro3y (Tad:. 1), mpuiliiuii 10 BUCHOBKY IO
CIIUCKM KOMIIETEHIII MaloTh 0arato CHUIbHOTO, ajieé B YKpaiHi TMepetiK € OuIbIl
po3mmpernM. B €C maremaTnyHy KOMIETEHTHICTh Ta KOMIIETEHTHICTh y TaTy3i HayKH,
TEXHOJIOT1! Ta THKEHEePii BUAUISIOTH SIK €MHE I11JIe, HA BIIMIHHY BiJl YKpaiHHU.

Axponim STEM posmmdpoByetbes sik Science, Technology, Engineering, Math,
TOOTO MOETHAHHA HAyKOBOT'O MiAXO/Y, Cy4aCHUX TEXHOJOTH, IH)KEHEPChbKUX HaBHUKIB Ta
MaTEeMaTUYHOTO arnapary B MPOIeCl BUBUCHHS HaBUaIbHUX npeameTiB. STEM-naBuanus
peanizyerbcsi nuisixom ¢dopmyBaHHs BianoBigHuXx STEM-kommneTeHTHOCTEH. 3rigHO
npoekty KoHueniii STEM-ocBitu B VYkpaini, STEM-KOMOETEHTHOCTI 1 HaBUYKU
(competencies & skills) BU3Ha49arOTh sIK, TMHAMIYHA CUCTEMA 3HAHB 1 YMIHb, HABUYOK 1
croco0y MUCIIEHHSI, IIIHHOCTEH 1 0COOUCTICHUX SIKOCTEH, SIKi BU3HAYAIOTh 3aTHICTh 0

1HHOBAIIIHHO1 TISUTBHOCTI: TOTOBHICTh JI0 PO3B’SI3aHHS KOMIUIEKCHHUX 3a7a4, KPUTUYHE



MUCJICHHSI, KpEaTHBHICTh, OpraHi3aliifHi 3A10HOCTI, YMIHHS TpalloBaTU B KOMAaH/II,
EMOIIIMHUI 1HTEJICKT, OI[IHIOBAHHS 1 MPUHHSATTS PIllIeHb, 3JaTHICTh 10 €(PEKTHUBHOI
B3a€MO/I11, YMIHHS JOMOBJISITHCS, KOTHITUBHA THYYKICTb.
Tabnuys 1
IMopiBHsIHHSA MepesTiKy KJII0Y0OBUX KOMIIETEHTHOCTEH

3a IepsKAaBHUM CTaHAAPTOM Y KpaiHu Ta 3a pekomenaauiero Paaun €C

Ki1r040B1 KOMITETEHTHOCTI

KitouoBi komMmeTeHTHOCTI YKpainu (Bif N .
€poneiicekoro Coro3y (Big 22 TpaBHs

30 BepecHs 2020 poky) 2018 poxy)
BUIbHE BOJIOJIIHHS JI€P>KABHOK MOBOIO 0araToMOBHa KOMIIETEHTHICTh
3JIaTHICTH CIIUJIKYBaTHCS PIIHOIO (Y pasi
BIJIMIHHOCTI B1JT JIepKaBHO1) Ta IPaMOTHICTb
1HO3€eMHUMH MOBaMH
MaTeMaTHYHa KOMITETEHTHICTh MaTeMaTUYHA KOMIICTCHTHICTD Ta

. . KOMIIETEHTHICTb Yy Taly3l HayKH,
KOMIIETEHTHOCTI Yy Tally31 IPUPOIHUYNX .
o . TEXHOJIOT1H Ta 1HxeHepii (STEM-

HayK, TEXHIKHU 1 TEXHOJIOT1H .
KOMITETEHTHICTD)

iH(opMaIiitHO-KOMYyHIKaIlliHA i
. 1M(dpoBa KOMIIETEHTHICTh
KOMIIETEHTHICTD

rpoMaziiHCbKa KOMITETEHTHICTD

IPOMAJISTHCBKI Ta COIliaIbHI - - -
) 0COOMCTICHA, COIlIAJIbHA KOMITETEHTHICTD
KOMIIETEHTHOCTI i
Ta BMIHHS BUUTHUCS

: KyJIbTypHa 0013HaHICTh Ta
KyJIbTypHa KOMITETCHTHICTh
CaMOBHPaKEHHS

MTPUEMIIUBICTS 1 hiHaHCOBA : :
_ 1 AMPUEMHHUITEKA KOMITETEHTHICTh
I'PaMOTHICTh

HaBYaHHA BIIPOOOBK KUTTA

1HHOBAIIHHICTD

€KOJIOTIYHA KOMIIETEHTHICTD

Po3rnsHyBIIM A€TaqbHO YMIHHS Ta CTaBJIEHHS TIIOB’S3aHI 3 MaTE€MaTHYHOIO
KOMIIETEHTHICTIO Ta KOMIETEHTHICTIO y Traiy3l HayKd, TeXHIKM (1HKeHepii) Ta
TEXHOJIOT1M 3a Jep>KaBHUM CTaHIApTOM 0a30BOi CepeaHbOl OCBITH YKpaiHM Ta 3a
pexomenpauiero Pagu €Bpornelicbkkoro Coro3y, 3p00WIN y3arajJbHEHHS] Ta BUKJIAIU B

Tabmuin 2.



Tabnuys 2
IHopiBHsIHHA YMiHBb Ta cTaBJeHb OB’ si3aHuX 3 STEM-koMInleTeHTHICTIO

3a Iep’KAaBHUM CTaHAAPTOM Y KpaiHu Ta 3a pekomenaauiero Paau €C

KoMrieTeHTHICTh Busznauenns 1 posib

3a deporcasnum cmanoapmom 6a3060i cepednvoi oceimu Yrpainu

MarematnyHa 31aTHICT, PO3BMBATH 1 3aCTOCOBYBAaTH MaTeMaTHYHI
KOMIIETEHTHICTh | 3HaHHS Ta METOAU /IS PO3B’SA3aHHS IIMPOKOIO CIEKTpa
po0JIeM y MOBCIKIESHHOMY KHUTT1; MOJICITIOBAHHS ITPOIIECIB Ta
CUTyalllil 13 3acTOCyBaHHSIM MaTeMaTHYHOIO afapary;
YCBIJOMJICHHSI pOJI MaTeMaTHYHUX 3HAaHb 1 BMIHb B
0COOMCTOMY Ta CYCHIUJIBHOMY >KHUTTI JIFOJIUHHU.

YMiHHS:  omepyBaTd  TEKCTOBOIO Ta  YHCJIOBOIO
1H(opMalli€ro, YCTAaHOBIIOBATHA MPUYUHO-HACIIIKOBI 3B’SI3KH,
nepeTBoproBaTtd iHGoOpMalilo 3 OAHIE€T (GopMU B IHIIY;
BCTAHOBJIIOBATH KUJIBKICHI Ta MPOCTOPOBI BIJHOIIEHHS MIX
peaTbHUMU 00’ €KTaMU HaBKOJUIITHBOI IHCHOCTI; CTBOPIOBATH
1 JOCIIJKYBAaTH HAUIPOCTII MaTeMaTHIHI MOJIEeI peaTbHUX
00’€KTIB, MPOLIECIB 1 ABUI, IHTEPHPETYBATU Ta OLIHIOBATH
pe3yJIbTaTH; 3aCTOCOBYBAaTH JIOT1YHI CIOCOOM MMCIICHHS;
BUKOPHUCTOBYBAaTH MaTEMaTHYHI METOAM B  JKHUTTEBUX
CUTYaIlIsIX.

CraBlieHHS: TOTOBHICTh IIyKaTH TIOSCHEHHS  Ta
OIIHIOBAHHSI  MPAaBUJIBLHOCTI  apryMEHTIB;  YCBIJIOMJICHHS
BOXJIMBOCTI MaTEMaTUKH SIK MOBU HayKHd, TEXHIKM Ta
TEXHOJIOT1M; YCBIJIOMJIEHHS POJII 1 3HAYEHHS TOYHOCTI Ta
NPaBUIBLHOCTI BHUMIPIOBaHb, OOYMCIEHb 1 PO3PAXYHKIB MAJIs
MPOEKTYBAHHS 1 BHUIOTOBJICHHS BHUPOOIB; YCBIJOMIICHHS
3HAYCHHS MaTEMAaTHUKH TS TOBHOI[IHHOTO KUTTS B CY4aCHOMY
CYCIIUJIbCTBI, PO3BUTKY TEXHOJOTIYHOTO, E€KOHOMIYHOTO ¥
OOOpOHHOTO TMOTEHI[iay JEep’KaBU, YCIIIIHOIO BUBYCHHS
THIITUX TIPEMETIB.

KommnerentHocTi @®opMyBaHHA HAyKOBOTO CBITOTJISIAY; 3JaTHICTh 1
B rajiy3i | FOTOBHICTh 3aCTOCOBYBAaTH BIJNOBIAHUN KOMIUIEKC HAYKOBUX
IPUPOJTHUYNX 3HAaHb 1 METOJI0JIOTIH JJIs MOSCHEHHSI CBITY NPUPOAN; HAOYTTS
HayK, TEXHIKHA 1 | JOCBIAY AOCTIHKEHHS MPUPOIU Ta (GOPMYITIOBAaHHS T0KA30BUX
TEXHOJIOT1H BHCHOBKIB Ha OCHOBI OTPUMaHOi 1H(GOpMaIlii; po3yMiHHS 3MiH,
3YMOBJICHUX JIIOJICBKOIO JISUTBHICTIO; BIJMOBIJATBHICTh 32

HACJIAKA TAKOI NISUIBHOCTI.




VYMminHS: kinacuikyBaTh O0’€KTH, SIBUINA MPUPOIH,
TEXHOJIOT1YHI MPOLIECH; BUKOPHCTOBYBAaTH HAYKOBI 3HAHHA,
3M100yTKM TEXHIKH 1 TEXHOJOTIH A po3B’s3aHHS MpoOIeMm;
poOOMTH BHCHOBKM Ha OCHOBI MIPKYBaHb Ta CBIJUYCHB;
OOTpYHTOBYBATH PIIICHHS; (OPMYJIIOBATH T1MOTE3HU, 30UpaTh
JlaHl,  3JA1MCHIOBAaTH  EKCIEPUMEHTH,  aHali3yBaTh 1
y3arajJbHIOBaTU pe3ysbTaTu IPOEKTHO-TEXHOJIOTTYHO1
TISUTBHOCTI;  BUKOPHCTOBYBaTH ~ HAayKOBI ~ METOIU  JJiA
PO3B’sI3aHHS 3a/1a4 MPUKIIATHOTO 3MICTY 3aco0aMu HU(POBHUX
TEXHOJIOT1M; KPUTUYHO OLIHIOBATH HACIIJKH BHUKOPHUCTAHHS
CyYaCHHUX TEXHOJIOTIM JUIsi TPUPOAHOTO 1 COLIAIBHOTO
CepeOBHILIA.

CraBneHHs: MparHeHHs MOTJIUOJIIOBATH YSBIEHHS IIPO
HUTICHY  HAayKOBY  KapTUHY CBITY g CYCIUIBHO-
TEXHOJIOTTYHOTO PO3BUTKY; KPUTUYHE OI[IHIOBAHHS JTOCSITHEHB
HAyKOBO-TEXHIYHOTO MPOTpecy, 3700yTKIB TPUPOAHUYHUX HAYK
1 TEXHIK; €MOUIWHO-I[IHHICHE CHOPUUHATTS NPUPOAM Ta ii
NI3HaHHS JJI9  YCHIIIHOTO JKUTTS B  COLIONPUPOJHOMY
CEpPEIOBUII; YCBIIOMJICHHS 3HAYEHHS TEXHOJOTIH Yy
MOBCSAKICHHOMY JKWTTI; BHM3HAHHS I[IHHOCTI MPUPOTHUX
pecypciB IS ChOTOJICHHS Ta MaHOyTHIX IOKOJiHBb 1 iX
palioHaabHE BUKOPUCTAHHSI.

3a pexomenoayiero Paou €sponeticokoco Coro3y

MaremaTuaHa
KOMIIETEHTHICTD
Ta
KOMIIETEHTHICTD
y Traiy3l Hayku,
TEXHOJIOTIM  Ta
1HXeHepil
(STEM-

KOMITETCHTHICTb)

A. MaremaTuyHa KOMIIETEHTHICTh — 1€ 3JaTHICTb
3aCTOCOBYBaTH  JIOTIKO-MaTEMaTUYHE  MHCICHHA  JUIs
BUPIIIEHHST TTPOOJEM y TOBCSKIEHHOMY XKUTTI. [lepenbauae
3IaTHICThH 1 Oa)KaHHS 3aCTOCOBYBATH JIOT1YHE Ta MPOCTOPOBE
MUCJICHHS, @ TAKOXK MPE3CHTAIII1.

b. Komnerenuis B Haymi — II¢ 3JaTHICTh 1 Oa)KaHHS
BUKOPHCTOBYBAaTH 3HAHHS Ta METOIOJIOTIIO IS TOSICHEHHS
npupoAHoro cBity. KomneTeHIlii B TEXHOJIOT1i Ta IHXeHepil 11e
3/IaTHICTh 3aCTOCOBYBAaTH 3HAHHS Ta METOJOJIOTIT 3 METOIO
3aJJOBOJIbHUTH JIIOJIChKI oTpedu. KoMneTeHTHICTh y HayKax,
TexHOJIOTiAX Ta irmkeHepii (STE) nmependayae po3yMiHHS 3MiH,
COPUYMHECHUX JISJIBHICTIO JIIOAWHH, Ta 1ii  0coOucTy
BIJINOBIIAJIBHICTE 3a HACIIAKNA TaKUX 3MIH.

Bwminns: A. MarematuyHa KOMIETEHTHICTh Iependayae
BMIHHS MaTeMaTUIHO OOTpYHTOBYBATH, PO3yMITH
MaTeMaTH4H1 I0Ka3H 1 CIIJIKYyBaTUCS MaTEeMaTUYHOIO MOBOIO;




3aCTOCOBYBaTH 0a30BI MaTeMaTH4YHI MPHUHLMUIN 1 MPOIECH Y
KOHTEKCTI TOBCSAKICHHOTO >XWUTTia. b. Bmimas y B STE
BKJIFOYAIOTh OPTaHi3allilo MpOIeCy BUBUCHHS MPHUPOAH Yepes3
KOHTPOJIbOBAaHI EKCIIEPUMEHTH, 3aCTOCYBaHHS MPHUHIIUIIIB
HAyKOBOTO  JIOCHIJIPKEHHS, 3JaTHICTh  BUKOPHCTOBYBATH
TEXHOJIOTIYHI IHCTPYMEHTH 1 MaIllMHU, a TaKOXK HAayKOB1 JaHi
JUTSL TOCSATHEHHSI METU 200 OTPUMAHHSI JIOKa30BOTO PIIICHHS.
CraBnenns: A. Ilo3uTuUBHE CTaBJICHHS IO MaTEMAaTHUKH
IPYHTY€TbCS Ha TOBa3l MO0 ICTHHM 1 TOTOBHOCTI IIIyKaTH
MPUYUHU Ta OIL[IHIOBATH iXHIO JiMCcHICTh. b. KoMmeTeHTHICTD B
STE Bxirovae Taki CTaBJICHHS: I[IKaBiCTh, TYpOOTa MPO €TUYHI
npoOJieMH, MATPUMKA OE3MeKH Ta EKOJOTIYHOI CTIMKOCTI,
30KpeMa KpPUTUYHE OILIHIOBAHHS BIUIMBY TEXHOJIOTIYHOTO
IIporpecy Ha 0COOUCTICTh, CIM 'O, CITUIBHOTY Ta CBIT 3arajioM.
VYCBIIOMJIEHHST BIUIMBY HAyKd, TEXHIKH, 1HXKEHepli Ta

JISTIBHOCTI JIFOJAWHY 3arajioM Ha MPUpoy.

3 BHUIIE 3a3HAYEHOTO MOXXEMO 3pOOMTHM BHCHOBOK, IIO X04 B E€BpONEUCHKOMY
Coros31 STEM-kOMOETEHTHICTh BIOHOCATH O KIFOYOBUX KOMIIETEHTHOCTEH €IMHUM
LITUM, ajieé YMIHHS Ta CTaBJICHHS PO3AUIAIOTE OKPEMO [UJIi MaTeMaTH4HOl
KOMIIETEHTHOCTI 1 OKPEMO JIJIs KOMIIETEHTHOCTI B HAYIll, TEXHOJIOT1SIX Ta 1HXKEHepii, 5K 1
B YkpaiHi. TakoX XOoueMO 3a3HAYUTH IO 3MICT YMiIHb Ta CTABJICHb 3a JEP>KaBHUM
CTaHJIapTOM 0a30BOi CEpEeIHBOI OCBITU YKpaiHMU Ta 3a PEKOMEHJAAIEI0 paju
€sporneiickkoro Corwo3y M0KHA BBAXKATH OJTHAKOBUM.

VYkpainceki HaykoBui bamuk H., Bapna O., Imurep I'. ta Onekcrok B. (2018)
po3pobuu moaens STEM-komneTeHTHOCTEH 17151 PpOo(dECiifHOT MiATOTOBKY BUUTEIIB Ta
HABYaHHS MPOTATOM YCHbOTO JKUTTS, sIKA BKJIIOYA€ YOTHUPU KOMIIOHEHTH: BUPIIICHHS
npobsiem, poboTta 3 JIOJAbMH, poOOTa 3 TEXHOJOTIAMH, po0OTa 3 OpraHizaiiiiHOIO
cucteMoro. B cBolo uepry 3a3HadeHi KOMIIOHEHTH MOAULIIOTECA Ha Tpu chepu STEM-
KOMIIETEHTHOCTEW: HAaBUYKH, 3HAHHS, poOoYa JIISUTHHICTb.

Awmepukancekuii HaykoBenb Jxan X. (2015) mpoBiB AOCHTIKCHHS 1 BU3HAYMB
BaxmBl STEM-KOMOETEHTHOCTEl Ta OLIHWMB aKTYyalbHICTh ICHYIOUHMX pPaMOK, IO
3aCTOCOBYIOTHCS B OCBIT1, BAKOPUCTOBYIOUM CTaHJIAPTU30BaHy 0a3y JaHUX, IPUCBIYEHY

KOHKPETHHM BaKaHCISIM, sIKa YIIpaBisieTbes Ta BeAeTbes MinictepctBoM mparii CIIIA.



VY cknani STEM-komnierentHocTi HaykoBIi [TonixyHn H., [ToctoBa K., Ciinyxina I.,
Onomuenko I'. ta Omnomyenko O. (2019:19) BuminsAoTh XapakTepHi crenupidHi
KOMITOHEHTH, J0 SKUX HAJIeKaTh TaKi: KOTHITUBHA, SK XapaKTEPUCTHKA OCOOMCTOCTI B
KOHTEKCTI TIi3HaBaJIbHOI Ta TBOPYOI AaKTHUBHOCTI; pedIeKCUBHO-aHATITHYHA, sKa
BiI0Opaka€ TOTOBHICTh JO aHANI3y BJIACHOI IiSTILHOCTI W OIlIHIOBAHHS JOCATHEHUX
pe3yNbTaTiB, 3JaTHICTh 3A1MCHIOBATH 100ip HaAWOUIBII e(QEeKTUBHUX TEXHOJOTIH,
OIIHIOBATH CTYIIHb PU3HMKIB TOINO; OINEpaliifHO-IIsUIBbHICHA, SK 3JaTHICTh 10 JA000pY
3ac001B, CHOCOOIB 1 TEXHOJIOTIM KOHCTPYIOBAHHS, MOJEJIIOBAHHA Ta IPOEKTYBAHHS
pPO3B’sI3aHHS MPAKTUYHUX 3aBJIaHb BIAMOBIIHO 10 crienu(iky nuied i1 3MICTy TEBHOT
npodeciitHoi AisUTbHOCTI; IIIHHICHO-MOTHUBAIIIITHA, K 3AaTHICTh J0 CTIMKOi BHYTPIIIHBOT
MOTHBALIi, I[UIECIPIMOBAHOI AKTUBHOCTI, CTaBJIEHHS A0 MaillOyTHbOI mpodeciiHol
TISITBHOCT1, TBOPYOTO CAMOPO3BUTKY TOIIIO.

3 1Hmoro 0o0ky, y crpyktypi STEM-KOMIIETEHTHOCTI BIANOBIAHO AO PIBHIB Ta
€TaIliB MPOBEACHHS HAYKOBOT'O JOCIIKEHHS ¥ 1H)KEHEPHOTO AU3aliHY BHOKPEMIIIOIOTh
taki ckiaanoBi ([Tomixyn H., [Tocrosa K., Crinyxina 1., OHomyenko I'. & Ononuenko O.,
2019:19): HayKOBO-IOCIHIIHUIILKY — pIiBEHb HAYKOBUX 3HAaHb 1 CQOPMOBAHOCTI
JTOCIITHUIIBKMX YMiIHb Ta HaBHYOK; IPOEKTHO-KOHCTPYKTOPCHKY — 3MIaTHICTh JI0
MPOEKTYBaHHS Ha OCHOBI OOIPYHTOBAaHOTO BHKOPHUCTAHHSI CYYaCHUX TEXHOJOTIN 1
3aco0iB; 1HGOPMAIIHHY — PO3YMIHHSI Mpolecy A000py, 3aCBOEHHS, OMpAIfOBAaHHS Ta
TpaHnchopmarlii JaHUX, K1 JalOTh 3MOTYy IMPOTHO3YBAaTH, T€HEPYBaTH, NMPUAMATU Ta
peali3oByBaTH ONTUMAalIbHI PIMICHHS;, OpraHi3aliiHO-yIpPaBIIHCbKY — 30aTHICTH M0
CTBOPEHHS YMOB JIJIS TiSUTHHOCTI, OpraHi3allii poOoTH Ta B3a€MO/Iii B KOMaH/I1, OI[IHIOBaHHS
SAKOCTI 3700yTOr0 pe3ysbTaTy TOIO; TEXHOJOTIYHY — 3/aTHICTh BHKOPHUCTOBYBATU
OCHOBHI 3aKOHHU Ta Cy4YacHI CIIOCOOU JisTTLHOCTI, 110 30piEHTOBaHI Ha 1HHOBAIII].

Otxe, MeTOaUKH, 5K cipsiMoBaHi Ha GopmyBaHHS STEM-KOMIETEHTHOCTI YUHIB
MarOTh IPYHTYBATHCS HAa 3aCTOCYBaHHI KOMIIETEHTHICHOTO, A1SUTbHICHOTO Ta CUCTEMHOTO
MIIXOMIB JO OpraHizailii HaBYaHHS, SKE 30pPIEHTOBAHE Ha PO3B’SI3aHHS pPEATbHOI
CYCIUTBHO BaXKIIMBOT IIPOOIEMH.

BucnoBku. OTxe, nep>xaBHUM cTaH1apT 0a30BO1 CEpEIHBOI OCBITH B Y KpaiHi 11010

KJIIOUOBUX KOMIIETCHTHOCTEH JJUIsL HaBYaHHS IIPOTATOM YChOTO XHUTTA, IPDYHTYIOTBCS HaA



pekomenaaiisax Pagu €Bponeiicekkoro Corosy. Aje € He3Ha4H1 BIJIMIHHOCTI, TaKl SIK B
€ponericbkkomy Cor031 MaTeMaTUYHY KOMIIETEHTHICTh Ta KOMIIETEHTHICTb Y Taly31 HAyKH,
TEXHOJIOT1 Ta 1H)KeHepil BUALISIOTH K €MHE L1JIe, Ha BIAMIHHY Bil YKpaiHH.

B Vkpaini STEM-koMmneTeHTHOCTI TiiyMauyaTh SIK JUHAMIYHY CHUCTEMY 3HaHb 1
yMiHb, HaBHYOK 1 CMOCOOy MUCJICHHS, I[IHHOCTEH 1 OCOOMCTICHMX SIKOCTEH, SIKi
BU3HAYAIOTh 3JaTHICTh JO I1HHOBamiiiHOI  misutbHOCTI. STEM-kommerenTHOCTI
BUSIBJISIIOTBCSA Y 3JIaTHOCTI BU3HAYUTH MPOOJIEMYy, YMIHHI JIOTIYHO PO3MIPKOBYBATH,
OOTpYHTOBYBAaTH CBOI [Ili, PO3YMITH Ta aHaIi3yBaTH PI3HI TOYKU 30pYy Yy BHUpIIIEHHI
po0JsieM, BMIHHI HETPAIUIIIHHO BUPINIYBAaTH MPOOIEMY, 3/IIHCHIOBATH aHAI3 Ta OI[IHKY
OTPUMAHUX Pe3yJIbTaTiB, (POPMYIIIOBATH JAOCTIAHUIILKE 3aBAaHHS Ta BU3HAYATH ILISAXU
MOT0 BUPILIEHHS, 3aCTOCOBYBATH 3HAHHS B PI3HUX KUTTEBUX CUTYallISX.

[Topanpiioro pociikeHHs: MOTpedye mpobiemMa BU3HAUYECHHS PIBHIB Ta KPUTEPIiB
po3BuTKy STEM-komMneTeHTHOCTEH Ta po3poOIeHHS AIarHOCTUYHOTO 1HCTPYMEHTAPIto
JUTSI BA3HAYEHHS JOCSTHYTOTO YYHEM PiBHS PO3BUTKY.
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AHOTAILIIA
Cmamms npucesuena O0O0CNHIONHCEHHIO NPoOIeMU MOOeNO8AHHA CMPYKMypu ma
3MIiCMY MamemMamudnoi KOMNeMmeHmMHOCMI Ma KOMNEeMeHmHOCmI y 2any3i HayKu,

mexnonozitt ma inxcenepii (STEM-xomnemenmnocmert) yunis. Agmopom 3aznaueno, ujo



0151 YKpainu cb0200Hi aKmMyanbHOW NOCMAE NpodiemMa akmueHo20 Mmeop1u020 PO3GUMKY
VUHIB, SKI 6MI0OMb MODINI3Y8aAMU 3HAHHA HA NPAKMUYL Ma WEUOKO a0anmyeamucs 00
Hecmanoapmuux cumyayiil. Lle 3ymo8ni0e nouwyk 3abe3neduents UCOKoi AKoCmi oceimu
Ha 8cix pisHsx. Moocnueum piviennam yici npobaemu € opeanizayis STEM-naguanns, wo
sumazae hopmyearnns 6 yunie STEM-komnemenmuocmetl.

Asmopom 30iliCHeHO aHani3 ICHYIOYUX 8 HAYKOBUX NyOniKayiax ma o@iyitHux
OOKYMEHmMax  O3HA4eHb  NOHAMb  KoMmnemewyis,  Komnemenmuicms,  STEM-
Komnemenmuocmi. 3’sacosano komnouwenmu STEM-xomnemenmuocmi, ceped skux
KOocHImMueHa, pedprexcusHo-ananimuyna, onepayitiHo-0isIbHICHA, YIHHICHO-
Momueayitina. Y cmammi eusnaueno ocHoéui cknaoosi STEM-kxomnemenmunocmi, sika
CKIA0AEMbCsl 3 30aMHOCMI BUSHAYUMU NPOOAEMY, YMIHHI JIO2IYHO PO3MIPDKOBY8AMU,
00TpyHmMogy8amu c8oi Oii, po3ymimu ma aualizyeamu pisHi MOYKU 30PY Y GUPIULEHH]
npooaem, BMIHHI HempaouyiHo eupiutyeamu npooaemy, 30IUCHI08AMU AHALI3 MA OYIHKY
OmpuMaHux pe3yrbmamie, Gopmynosamu O00CIOHUYbKe 3A80AHHA MA GUIHAYAMU
WIAIXU U020 BUDIUEHHS, 3ACMOCO8Y8AMU 3HAHHA 8 PIZHUX JHCUMMEBUX CUMYAYISX.
3’acosano, wo memoouxu, sKi cnpsamosari Ha Gopmyeanns STEM-xomnemenmuocmi
VUHIB MAIOMb [PYHMYBAMUCS HA 3ACMOCYBAHHI KOMNEMEeHMHICH020, OUSLIbHICHO20 Mda
CUCMEMHO020 Ni0X00i8 00 OpeaHi3ayii HaBUaHHSL.

V' pobomi mnaconowyemocs, wjo Ki0408i KOMNEMEHMHOCMI 34 O0epiHCa8HUll
cmanoapm 6a3060i cepedHboi oceimu 8 Ykpaiui ipynmyomucs Ha pekomenoayisx Paou
E€sponeticoxozo Coro3y. ABmopom 30iliCHEHO NOPIGHAHHS KIIIOUOBUX KOMNEmeHMHOCmell
011 HABYAHHI NPOMALOM YCb0o2o dcumms 6 Ykpaini ma 6 €gponeticbkoco Coio3i,
0emanbHO pO32NIAHYMO YMIHHA ma cmaenenns nog azaui 3 STEM-xomnemenmuicmio.
Buseneno, wo mamemamuuny komnemeHmuicms ma KOMREMEHMHICMy Y 2aly3i HAYKU,
mexHo02ii ma iHdcenepii ¢ €sponeticokomy Coro3i 6udingioms 5K €O0uHe yine, Ha
8IOMIHHY 8I0 VKpainu.

Knrouosi cnoea: xomnemenyis, KOMNemMeHMHICMb, KIHOYOB8I KOMHEMEHMHOCHII,

STEM-komnemenmnocmi, STEM-ocsima.



