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STEM-OCBITA B CUCTEMI ITIPO®ECIMHOI HNIATOTOBKU: AHAJII3 OCHOBHHUX
IJIEM I MOXKJIMBOCTEM

Y cmammi eucsimneno nomenyian STEAM-océimu Ax 00HO20 i3 CY4ACHUX THCIMPYMeEHMIE MOOepHizayii cucmemu
npogeciiinoi nideomogku, o 0ac 3Mo2y iHmezpyeamu IHHOBAYINHI Nedazo2iuHi MexHoN02ii ma Memoou 6 0CeimHmill npoyec
Ha OCHO8I Midxcoucyuniinapuozo nioxody. Cxapaxkmepuszosano kuouogi ocoonueocmi — STEM-ocsimu (inmezposane
Haguanna 3a “memamu’, KpeamusHi ma iHHOBaYiliHi nioxoou 0o cmeopenns STEM-npockmis, po3eumox Ha8U4oK
KpUMUYHO20 MUCTeHHS, NI020mOosKa 3000y8auie 00 mexHono2iunux innosayiti ma in.). O6rpynmosano opzauizayiiHo-
neoazoeiuni ymosu enpogadicenns STEM-oceimu y cucmemy npogecitinoi nio2omogxu.

Kniouosi cnosa: npocgpeciiina niocomoexa; STEM-oceima; midcoucyuniinapnuii nioxio; inmeeposanuil nioxio,
iHHOBAYTIIHI OCBIMMI MEXHONO02TT, THICEHEPHe NPOEKMYBAHHSL.
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STEM EDUCATION IN THE VOCATIONAL TRAINING SYSTEM: ANALYSIS OF THE MAIN
IDEAS AND OPPORTUNITIES

The article highlights the potential of STEAM education as one of the modern tools for the modernization of the
professional training system, which allows for the integration of innovative pedagogical technologies and methods into the
educational process based on an interdisciplinary approach. The key features of STEM education are characterized
(integrated learning by “topics”, application of scientific and technical knowledge in real life, creative and innovative
approaches to the creation of STEM projects, development of critical thinking and problem solving skills, preparation of
students for technological innovations, etc.). It is well-founded that the introduction of STEM education requires the
implementation of the following organizational and pedagogical conditions: the organization of problem-oriented
educational activities that combine scientific principles and design technology into one STEM program; integration of
knowledge of STEM subjects in order to expand the opportunities of applicants to choose a technical or scientific direction
of professional training in the future; implementation of a multidisciplinary approach based on the integration of the content
of STEM disciplines.

It has been found that the main part of STEM education is physical and mathematical content, the implementation of
which involves the use of an engineering research method, which allows development an algorithmized toolkit for solving
multifaceted tasks of an educational and professional nature.

It has been proven that the important advantages of STEM education are the focus on the increased potential of the
student and the effective organization of independent work of students with the inclusion of methods of planning and self-
education, self-development, and individual elements of information technologies in the educational activity. The
characteristic feature of educational and methodical support of STEM education ensures an optimal combination of
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theoretical knowledge and practical skills of students, improvement of the quality of current performance control,
development of self-control skills that allow actualizing the student’s interest in the chosen profession.
Keywords: professional training; STEM education, interdisciplinary approach; integrated approach; innovative

educational technologies, engineering design.

ocTaHoBKa npodJjemMu. CbOrofeHHs BHU-

Marae Bix ¢axiBimiB copMOBaHOI TOTOB-

HOCTi JI0 PO3B’SI3aHHS CKJIAIHUX Tpode-
CiliHUX TipoOieM, PO3BUTKY BJIACHHX 3IIOHOCTEH
BIIPOZIOBK JKHTTS, 3MATHOCTI aaNTyBaTHUCA 10 HOBUX
BUMOT, KPHUTEPIiB, OIIHOK, IIIHHOCTEH CYCIIBCTBA Ta,
3a HEeOoOX1THOCTI, CIPOMOXHOCT] PaJIMKaIbHO 3MIHUTH
cepy mpodeciiiHoi nisibHOcTi. Cepen Hainepcrex-
TUBHIIIUX CyYaCHHX MiJXOJIB JIO MiIrOTOBKY (paxiBIliB
HOBOI reHepallii, OpiEHTOBAHUX Ha JISUIGHICTH B yMO-
Bax COLIaILHOI MOOLIBHOCTI, BCECBITHROI Ii1o0asmi3arii,
E€KOHOMIYHO1, TIOJITUYHOI Ta KyJIBTypHOI 1HTETpaIlii,
Bu3HaHO KoHuenmio STEM-ocBiTH.

Bapto Bim3Ha4uwWTH, 0 HA CHOTOIHI TpaaWIliHHA
3HAaHHEBA TIAPAIMTrMa OCBITH HE TIOBHOIO MipOIO BiJIIO-
Bifla€ 3amuTaM pUHKY Tpari XXI CT. 00 MiArOTOBKH
(haxiBLiB, a 3MICT OCBITH HEIOCTATHBO BPaXOBYE HEOO-
XiJTHICTh OBOJIOAIHHS MAaWOyTHIMU (haxiBLIsIMU HE
TUTBKM TEOPETUYHHMH 3HAHHSAMH, a ¥ TPAKTHYHAMHU
HABUYKAMH POOOTH 3i CKIAJHUMU TEXHOJOTTYHUMH
00’extamu. BoytHouac po3poOka OCBITHIX mporpam, 3a
SIKUMH BeJlacsi O MiArOTOBKa 3/100yBadiB BUIIOi OCBITH
3 HEOOXITHUMH BMIHHSIMU Ta HABHIKAMH, JTyXKe CKIIal-
Ha, OCKUIbKM OCTaHHI, 4Yepe3 IIOCTiiiHE OHOBJICHHS
CIEKTPY OCBITHIX Ta TEXHOJIOTIYHUX 1HHOBAIIIH, IIIBH/I-
KO BTPa4aloTh aKTYaJIbHICTh.

Aobpesiarypy “STEM” (S —science, T — tehnology,
E — engineering, M — mathematics) Briepiie 3armporio-
HyBaB aMepHKaHChkHi1 Oaktepiosnor P. Konsem.

I1. Onemko  Haromomye: “STEM — e npiopurert-
HUI HampsiIM B OCBITI e i yepe3 Te, 0 B HAWOIMK-
YoMy MaiOyTHBOMY CIIPOIHO30BAHOIO € IIiJIBHUIICHA
norpeba B IT-haxiBipsix, mporpamicrax, iHXeHepax,
npodecioHanax B Taxy3i BHCOKHX TeXHOJOTiH. Jlyxe
CKOPO MOXYTh 3 IBUTHCH HOBI Mpodecii, 1Mo Mo’ s13aHi
3 6i0- Ta HaHOTEeXHOJIOTIsIMU. Tomy (axiBIsIM MaiOyT-
HBOTO IOTpiOHAa BceOiUHA TIArOTOBKA 1 TPYHTOBHI
3HAHHS 3 PUPOJIHNYNX Ta TEXHIYHUX HAYK, IHXKCHEpii.
STEM-ocBiTa aonomarae onanyBarty “HaBuakamMu XX
cronitrs” Ta opmye pyHnamMeHT MalOyTHBOT Tpode-
CIiHOI JiSUTBHOCTI, PO3BMBAE IHTEIPOBAHE MUCJICHHS 1
BYUTH KOMaHIHOI podotu” [12, §].

A oTxe, HEOOXIHOIO € Taka CHCTeMa MiArOTOBKH,
SKa JaCTh MOXIIUBICTh CTyICHTaM HAOyTH JOCBiIY
BukopuctanHs STEM-3HaHb, yMiHb Ta HaBUYOK 3
METOI0 TPAaMOTHOTO 1 KOMIICTEHTHOTO pO3B’S3aHHS
CKJIAJIHAX TPOOJIEM TPEAMETHOro TpodeciifHoro Xa-
pakTepy.

AHami3 ocTaHHiX JOCTiKeHb i myOmikamii.
KonrnenTyanmpHo mpobieMa 3acTOCyBaHHS HOBITHIX
TexHonorii Ta po3Butky STEM-ocBitn B VYkpaiHi
npencrasieHa y mnpaigsix 1. Bacunmamko, H. Mopse,
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JI. Hynikiea Ta iH.; CYTHICTH Ta HANpPSMH PO3BHUTKY
STEM-ocBiti — y HaykoBuX nopodkax O. Ky3pmeHko,
C. BonpsHCHKOI.

Ak ocsitHil pecypc XXIcr. posriasmae STEM-
ocity T.IBantok. O.Kosamenko Tta O.CamnpyHoBa
aKTyasizyloTh JocBin yrnposapkenHs STEM-ocsitu B
kpaiHax €C ta CHIA.

Hocnimxenns B. bukosa, P. I'ypesuua, O. Prmken-
Ka Ta iH. BUCBITJIFOIOTH 3arayibHi IMUTAHHS BUKOPHC-
TaHHI 1H(pOPMALIHUX TEXHOJIOTIH B OCBITHROMY IPO-
nieci, 30kpema B STEM-ocBiTi.

Ha nipoGnemi po3BUTKY Ta GopmyBaHHS Tipodeciii-
HOI KOMIIeTeHTHOCTI BuuTes y cucrtemi STEM-ocBitr
3ocepemkyroTh yBary C. Kupuienko ta O. KisH. Me-
TOOWYHI peKoMeHalii moao BrpoBampkeHHs STEM-
TEXHOJIOTIH y 3aKialaXx OCBITH OOIPYHTOBYIOTHCS Y
po3podkax T. Arppymenko, C.Byniru, B. Benmuka,
JI. 'no6u, K. Kpyriii, B. IIpuxonHioka Ta iHIIHX.

Ipenmerom HaykoBux po3simok T.Kypasems Ta
H. Cokomnoroi € nmpo0iemMa BUKOPUCTAHHS MiXKHCIIHII-
JHAPHHUX 3B’S3KIB K OCHOBHOI CkianoBoi STEM-
OCBITH Yy CHCTeMi JOPOdeCciitHOT M AroTOBKH.

Mera cTaTTi —Ha OCHOBI aHaNI3y HAyKOBOI JIiTe-
parypu obrpynryBaty noteHmian STEAM-ocBith sk
OITHOTO 13 CyYacHHMX IHCTPYMEHTIB MOJIEpHi3aii cuc-
TeMu podeCiifHOT MiIrOTOBKHL.

Bukiaag ocHoBHoro marepiaay. IlIBunke oHOB-
JICHHS. HAYKOBHUX 3HaHb, TEXHIKH Ta TEXHOJIOTIH B CYy-
YaCHHX YMOBaX CTaBUTh 3aBIaHHA (DOPMyBaHHS Y
(haxiBIiB yMIHHS TOCTII{HO NMOIOBHIOBATH il OHOBIIO-
BaTH 3HAHHS, ITi/[BUIyBaTH IpodeciiiHy KBamdikariro.
Oco06nMBOTrO 3Ha4eHHs y MiAroToBli (axiBLiB y Cy-
YaCHHX YMOBax HaOyBa€ MO€IHAHHS (YHIAMEHTATBHOL
OCBITH Ta TJIHMOOKOTO 3aCBOEHHS HAyKOBHX 3acal
npodeciitHol isTTBHOCTI 3 TPAKTHIHUM OBOJIONIHHIM
Hero, (GopMyBaHHSIM TMPAKTHYHUX YMiHb 1 HAaBHYOK.
3MIHUTH XapaKTep OpraHizallii OCBITHHOTO TPOIIECY,
TIOBHICTIO 3aHYPHTH CTYJCHTAa B iHGOPMAIITHO-OCBIT-
HE CEPeNOBUIIE, TBHIUTH SKICTh OCBITH, MOTHBY-
BaTtk 37400yBayiB J0 OTPUMAHHS 3HaHb, CIIPOMOXKHI
Cy4acHi OCBITHI TEXHOJIOTTI.

I'. PomanoBa, M. Apriommna, O. CraTBiHChKa HaB-
YaJIbHY TEXHOJIOTIIO TPAKTYIOTh SIK TaKy MOCIIJOBHICTb
Jif BHKJIaJa4a i CTYACHTIB i3 3aCTOCYBAHHSM IICBHOL
CYKYITHOCTI METOJIB 1 3acO0iB HaBYaHHS Ta peaiza-
ITi€F0 3MiCTy HaBYaHHSI, KA TAPAHTYE JOCSITHEHHS METH
HaBYaHHA [7].

bmv3pkuM 10 HaBEIEHOTO € PO3YMIHHSA CYTHOCTI
“ocsiTHROI TexHOuOTii” I. CinaeBoro Ta C. IlleBuyxk, ski
BH3HAYAIOTH 1i K “‘croci0 peaizamii 3MICTy HaBYaHHS
yepe3 cucteMy (GopM, METOiB, 3ac00iB HAaBYAHHS, 1110
JI03BOJIAIOTH OZIEPKAaTH rapaHTOBaHUM pe3ynbTaT [4].
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Jlaroun BU3HAUCHHS TOHATTS “‘OCBITHS TEXHOJIO-
rist”, H. Korreuko akneHTye Ha 3Ha4dymocTi opraHisa-
il cnitbHOT POOOTH BHKJIAJa4a Ta CTYICHTIB, sKa
nependadae IUIAHYBaHHS, OPTaHI3aIlilo 1 peasi3aito
nporiecy HaB4aHHs [3, 35].

V3araapHIOOUH, MTOHATTS ‘‘TEXHOJIOTIS HaBYaHHS
MOYKHa BU3HAUUTH SIK CYKYIHICTh METOJIB Ta 3aco0iB
JUIL peatti3allii TeBHOTO 3MiCTy HaBYaHHS Yy paMKax
OHOTO TIPEIMETy YXM OKPEeMHX BHIIB HaBYaJIBHOI
IISUIBHOCTI.

Bepyun 10 yBaru OCHOBHI CHCTEMHi OCOOJNHBOCTI
ocBiTHiX TexHouorii, II. Cikopcbkuii 0OIpyHTYBaB
(heHOMEH TEXHOJIOTIYHOCTI HABYAHHS, 0 KIFOUOBUX
XapaKTEPUCTUK SKOTO BiJHIC: HASBHICTh KOHKPETHHX
[UJIeH Ta IUIAHY iX pPalliOHABHOTO JOCSTHEHHS; CHC-
TEeMy HAyKOBO OOTPYHTOBAHUX Jliii aKTMBHUX YYacHH-
KiB TIpOIIECY HaBYAHHS; CHCTEMHHUI METOJ| OpraHi3arlii
TpolieCy HAaBYAHHS 1 3aCBOEHHS 3HAHb Yepe3 B3aEMO-
JII0 TEXHIYHMX 1 JIOJCHKUX PECYPCIB; aJTOPUTMI3allist
HaBYATLHUX [iii [8, 235].

HeBix’eMHUM KOMIIOHEHTOM CYYacHOTO 3MICTy
HABYAHHS € “IHHOBAI[iHI TEXHOJOII’, sIKi BU3HAYCHI
3aco00M onTuMizamii Ta MiABUIIEHHS e(pEeKTHBHOCTI
MPOILIECY HABYAHHSL.

B Ennuknonenii ocBity “iHHOBaLis” TIYMadUThCS
SK “TIPOIIEC TBOPEHHS, 3aMPOBA/KCHHS Ta MOMIMPECHHS
B OCBITHIM MpaKTUII HOBHUX iiel, 3ac00iB, Tiemarorid-
HUX Ta YMPaBIiHCHKUX TEXHOJIOTIH, V Pe3yJbTaTi AKX
ITiIBUIIYIOTHCS TIOKA3HUKK (PiBHI) IOCATHEHb CTPYK-
TypHHX KOMITOHEHTIB OCBITH, BiJIOyBAa€ThCS IEpeXif
CHCTEMH JIO SIKICHO iHIIoro ctany’ [2, 338].

Sk minecnpsMoBaHe 3a0e3MEUEHHS] OCBITHBOTO
MPOIIECY 32 JOMOMOTOK) HOBUX IMPUIOMIB, CIIOCOOIB Ta
3aco0iB opraHi3ailii OCBITHBOI MisUTLHOCTI JUIS ITiIBU-
1IeHH 11 eeKTUBHOCTI Ta 3100y TTs KUIBKICHO 1 SIKICHO
HOBHX OCBITHIX pe3yJbTaTiB TIyMayarh “‘iHHOBALiHHI
TexHoyorii  HaBuanHs~ L. Bimoyc, A. JleM’sHIOK,
O. Kpuukiscrka [1, 137].

BpaxoByroun BuIeckasane, MO>KHa CTBEP/IKYBaTH,
0 TIearoriyHa iHHOBaTHKA Tependadyae iHTerpaito
Ta BIPOBAKCHHS PI3HOMAHITHUX OPHUTiHAJIBHUX ITiJI-
XOJIiB, IO IPYHTYIOTHCS Ha (HiTOCOPCHKHX, TICHXOJIO-
TYHUX, MEJAroriyHMuX JIOCIIIKEHHSX, HOBUX HOCHTI-
HEeHHsIX [T-TeXHOMNOriH, sAKi BU3HAYAIOTH CTPATETilO
HABYAHHS Ta PEaji3ylOThCS y CUCTEMI HAYKOBO-METO-
JIAYHOI JISUTBHOCTI 1 ITOB’sI3aHi 3:

— HEOOXIJTHICTIO CTBOPEHHS KOMIUIEKCHOI'O HaB-
YaJIbHO-METOJMYHOr0 Ta iHQopManiiiHoro 3abdesre-
YEHHS OCBITHBOTO Tiporiecy y 3BO;

— 30UIBIIIEHHSIM O0CATY CaMOCTiiHOT poOOTH CTy-
JICHTIB;

— PO3MHMpEHHSIM cepr 3aCTOCYBaHHS aKTHBHUX
THpOPMAITIHHO-KOMYHIKaIlIHHUX TexHojoTiH [10].

Cepenl HaMIEPCTIEKTUBHINIMX 1HHOBAI[IMHUX TTiJI-
XOiB MIATOTOBKY (haxiBIliB, OPIEHTOBAHUX Ha Tpode-
CiliHy IisUTBHICTh y CyYacHHMX YMOBaX COLiaJbHOI MO-
OLIBHOCTI, EKOHOMIYHOI, MOJITHYHOI Ta KyJIBTYpPHOI

iHTerpanii y OUIbIIOCTI PO3BMHEHMX KpaiH CBITY BH-
3HaHO KoHienuito STEM-ocBiTu.

3apyOixkni HaykoBii E. Peters-Burton, S. Lynch,
D. Langdon BM3HAYMIM YHHHWKY, SIKi BIUTMBAIOTH Ha
3amikaBieHicth MonoZi y STEM-ociti. Cepen HEX:
HAsIBHICTh TIPUKJIAMIB JUISl HACIITyBaHHS, OTPUMaHHS
MPaKTUYHOTO JIOCBiMy; 3A0XOYCHHS IO BHBYCHHS
STEM-guciiutiH; pO3yMiHHS TIPAKTUYHOI 3HAdYy-
mocti STEM-ocgitu [13; 14].

I1. Oneko xapakrepuzye STEM-ocBity sk “iHTe-
TPOBaHWI MiAXiJ A0 HABYAHHS, Y paMKax SIKOTO Hay-
KOBO-TCXHIUHI KOHIICHIII BHBYAIOTHCSA B KOHTEKCTI
peanbHOrO XUTTA [12, 34].

Jo uporo O. Crpmxak, I. CrinyxiHa 101af0Th, 110
“STEM-minxix nependadae HTErPAIIito 3MICTY 1 METO-
JIOJIOTii MPUPOIHUYNX HAYK, TEXHOJIOTIH, 1IHKeHepil Ta
MaTEMaTHKH 1 JIoTigHOTO MUCTeHHs” [9, 18].

bmmspkoro 1o HaBemeHux € mo3wmiis J[. @porosa,
skuii 3ayBaxkye, mo “STEM-ocBiTa mnepemdavae Ha-
OyTTs, OKpiM 0a30BHX OCBITHIX HaBHYOK, TaKOX
HOBUX, a CaMe HABHYOK: KPUTHIHOTO MHCIICHHS, BUpI-
IICHHS POo0JIeM, KOMYHIKaTUBHHX, BEpOAIbHUX, TINCh-
MOBO{ KOMyHIKallii, poOOTH y TpyIi 41 KOMaHJi, CIiB-
npaii, BUKOPHCTAHHS iH(MOPMAIHHUX TEXHOJIOTIH,
HAsIBHOCTI JIJIEPCHKUX SKOCTEH, KpeaTHBHOCTI i 1HHO-
BAIIHOCTI, HABYAHHS BIIPOJIOBXK JKUTTS Ta CaMOOpra-
Hi3arii, mpogecioHanizMy Ta BAPOOHHUYOI €THKU TOIIO”
[11,76].

ITo cyTi, MoBa ¥ine mpo GopmMyBaHHS yHiBepcab-
HUX (HaampodeciiHuX, THYYKHX) KOMITeTEeHIH (soft
skills), siki MOX@Ha 3aCTOCOBYBaTH y BCiX cepax mpo-
(eciiinoi miseHOCTI. Jlo soft skills HamexxaTh: THyY-
KICTh (YMIHHSI TIOCTIHHO 3MIiHIOBAaTHCS 1 IiJUIALITOBY-
BaTUCS I BUMOTH OTOUYCHHS 1 CEpeIOBHINA); Kpea-
TUBHICTh (3MATHICTH 1O CTBOPCHHS HOBHX Ta He-
CTAaHIAPTHHUX PIllICHb); 3[ATHICTh 1O CKIAJHHX PO-
3YMOBHX TPOIIECIB, TAKUX SK aHali3, CUHTE3, JIOTIKa,
CHCTEMHE MMCJICHHS; MeIiarpaMOTHICTh (3IaTHICTh
aHaJI3yBaTH, KPUTUIHO OIIHIOBATH Ta PO3YMITH TIOBi-
JOMJICHHsI pi3HUX (OpM Mejia); 3[aTHICTh 0 caMo-
OCBITH (OIEpPaTHBHO OIAHOBYBAaTH aKTyaJbHI 3HAHHS
Ta BMIHHSI 32 JIOTIOMOTOI0 HOBHX ()OPM Ta TEXHOJIOTii
HaBUaHHS: BeOIHApH, OHJIAMH-KYPCH, KOH(EpEHIli Ta
T. iH.).

Jlo 3a3HaueHMX KOMITCTEHIIIH HEOOXiIHO a0maTH i
Ti, siKi 3a0€3MeUylOTh CHOTOJHI (HaxiBLIO CIIPOMOK-
HiCTh (PyHKUIOHYBaTH y CBIiTI iH(OpPMALIHHUX Ta KO-
MYHIKalifHUX TEXHOJOTiH: UU(POBY TIPaMOTHICTB,
0a30B1 HABMYKH TPOrpaMyBaHHs, MOUIYKY iH(popMaIlii,
HaBUYIKH OOpoOKWM I aHamizy iHdopmarlii, 3IaTHICTh
KepyBaTH CBOIM 4acoM (TalM-MEHEIKMEHT).

E. Peters-Burton, S. Lynch, T.Behrend, B. Means
cXapakTepu3yBaJIM Taki ocoomuBocTi cydacHoi STEM-
OCBITH:

— inmezposane HaguauHA 3a “memamu’, a He 3
npeomemie (3ac00aMU TPOEKTHOIO Ta MIXKUCIIHILTI-
HAPHOTO MiIXOIB);
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—3ACMOCY8AHHSI  HAVKOBO-MEXHIUHUX — 3HAHbL Y
peanvomy dcummi (BUKOPUCTaHHS HAayKOBO-TEXHid-
HHMX 3HaHb 3 METOI0 PO3POOKH IEBHOIO IIPOEKTY SIK
MPOTOTHUITY PEaTLHOTO MPOIYKTY). Y Tporeci poooTH
HaJl TIPOEKTOM PO3BHUBAETHCS AKMUBHA KOMYHIKAYis i
Gopmyromscsa HasuuKu KOMAHOHOL pobomu,

— KpeamusHi ma HHOBAYIUHI NiOX00U 00 CMEO-
pennst npockmie (STEM HaBUaHHS CKIIQAETHCS 3
TaKUX €TaliB: 3alUTaHHA (3aBIaHHs), OOTOBOPCHHS,
KOHCTPYIOBaHHSI, CTBOPEHHSI, TECTyBaHHs 1 peaizaris);

— PO36UMOK  HABUYOK KPUMUYHO2O0 MUCTIEHHSI Md
PO38’s13anHs npodem;

— 3pocmanis enegrHeHocmi y coix cunax (yCrinHi
Pe3yJIbTaTH OCBITHBOI JAISUTBHOCTI JAlOTh MOXKIJIMBICTH
MCPEKOHATHUCS Y BIIACHUX CHJIAX);

— PO36UMOK THmMepecy 00 MEXHIYHUX T RPUPOOHUYUX
OUCYUNTIIH;

— 38 S130K MIJIC HAGUAHHAM I Kap '€poio,

— nideomogka 3000y8a4ie 00 MEXHOI0STUHUX THHO-
eayin [13].

Ynposamkernas STEM-ocsiTa motpedye:

— oprasi3zailii mpoOJIEMHO OPiIEHTOBAHOI HABYATLHOL
JUSUTBHOCTI 3 METOIO KpAILOro PO3YMIHHS CKJIaIHHUX
TCOPETUYHHX TIOJIOXKEHb 3100yBayaMu OCBITH (Ha
OCHOBI METOJly IIPOEKTIB), SIKa MOEIHYE HAYKOBI IIPUH-
IMIIM T4 TEXHOJIOTiI0 MpOoekTyBaHHS B onny STEM-
nporpamy. Bukonanas STEM-mpoekTiB mepenbadae
IHTErpOBaHy JOCTITHWIBKY [isUTbHICTH 3100yBadiB
OCBITH, 1110 JIO3BOJISIE TMIJBHIIUTH TPOQECIHHY KOMITEe-
TEHTHICTh; peai3yBaTd BUMOTH 0COOMCTICHO-OPIEHTO-
BaHOTO TIJIXOMy; 3a0e3MeuuTH TONIIYK TpodeciitHmx
pillleHh Y HECTAHAAPTHUX YMOBAX; ITiABUIUTH MOTHU-
BAIlIF0 1 aKTHBHICTh YYaCHHUKIB OCBITHBOTO IPOIIECY,
OCKUTBbKH TIPH BHUKOHAHHI TEBHOTO 3aBIAHHS CTYICHT
PO3paxOBYye JIMIIC HA CBOI 3HAHHS Ta MPAKTUYHI Ha-
Buuky. Peamizaris STEM-npoekTy ae 3Mory peaisy-
BaTH IMOBHHI TEXHOJOTIYHUH JTOPUTM pPO3B’s3aHHA
HeBHOI MpoOieMu: Bij 1l BUSBICHHS, Yepe3 MOIyK inei
PO3B’SI3aHHS JI0 CTBOPEHHS MPOAYKTY 1 HOTO Mpe3eHTa-
it [5];

— iaTerpyBanHs 3HaHHS STEM-npenMeTiB 3 MeToro
PO3UIMPEHHST MOMXJIMBOCTEH 37100yBadiB y MaiOyT-
HBOMY BHOpaTd TEXHIYHMH ab0 HAYKOBHH HAIpsM
nipo¢eciiiHOT MiArOTOBKH;

— pearizauii 6araTornpogiIbHOrO MiAX0Ly Ha 3aca-
nax inrerpauii 3micty STEM-muciuiuiz, mo aomno-
MOJKe 37100yBaueBi OCBITH 3aCTOCOBYBAaTH CBOi 3HAHHS
JUISL PO3B’SI3aHHSI HEHAJIOKHO CTPYKTYPOBAHHX TEXHO-
JIOTIYHUX NpoOJIeM, PO3BUBATH TEXHIYHI 3IIOHOCTI i
OUTHII IHTEHCUBHO OTIAHOBYBATH HABHYKH BHCOKO-
OpraHi30BaHOTO MHUCJICHHSI.

Sk 3ayBaxye B. OmiiiHuk, “iHTeTpOBaHI 3aHATTS
STEM-HaBuaHHSI CHIpSIMOBaHI Ha BCTAHOBJICHHS MiX-
MPEMETHUX 3B’S3KiB, IO CHPHSIOTH (HOPMYBAHHIO
ITICHOTO, CHCTEMHOTO CBITOTJISAAY, aKTyalli3amii oco-
OUCTICHOTO CTABJICHHS 10 IIUTaHb, 10 PO3TIISIAIOTHCS
Ha 3anstTi” [6, 130].
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Harowmicts I1. Oneniko BBakae, 10 3 METOIO PO3-
BuUTKy STEM-0CBITH 1 MATOTOBKY MEATOTIB IO peati-
HaBUATGHUNA JOCBim 3 okpemMux STEM-mpeamMeris,
BHUKOPHUCTOBYIOUH MPOOJIEMHO OPi€HTOBaHY HABYAIBHY
TUSUTBHICTD, Y XOi SIKOi METOAMYHI aCMEeKTH 3aCTOCO-
BYIOTHCS JIO PO3B’S3aHHsI MPAKTHYHKUX MPOOJIeM; 1HTe-
rpyBati 3HaHHA STEM-npeamMeriB, mo0 CTBOpPHTH
TIMOOKe pO3yMiHHSA iX 3micTy [ 12, 39-40].

3ayBaxkumo, 1o ocHoBHuM y STEM-ocBiti € oi-
3MKO-MaTEMAaTUYHHAN KOHTEHT, peai3amis SKOro Iie-
pendavae BUKOPUCTAHHS 1HXEHEPHOIO METOAY JOCHi-
JOKCHHS! (IH)KEHEPHOTO MPOEKTYBAHHS), SIKUH BKITIOYAE
Taki eTamu: 3’SICyBaHHs CYTHOCTI IpoOieMu, rone-
PEIHE TOCTI/DKCHHS, BHU3HAYCHHS BHUMOT, MO3KOBHUI
MTYypM, PO3poOKa Ta TECTYBaHHS MPOTOTHITY, OIlIHKA
pe3yibTaTy, BHECEHHS 3MIH il YSBICHHS OTPUMAHOTO
pe3ynbTary. 3aBISKH TaKOMY alTOPUTMY 3700yBadi
OTPUMYIOTh 3HaHHs, SIKI MOYKHA 3aCTOCYBaTH MpH
peamizamii pi3HOMaHITHUX 3aBJaHb, 0 BUCTYIAIOTh
MPOMDKHAM PE3yJIbTaTOM HaBYaHHS B XOIi JOCST-
HCHHsI KOHKpETHOI OCBiTHROI Meru. [lo cyti, BimOy-
Ba€ThCs (DOPMYBAHHSI AJITOPUTMI30BaHOIO iHCTPYyMEH-
Tapif0 BUKOHAHHS PI3HOIUIAHOBHX 3aBJIaHb OCBITHBO-
npodeciiHOro XapakTepy.

Baxxmeumu nepesaramu STEM-ocBiTH € opieHTa-
i Ha TIIBUINCHAN TMOTEHINAT CTYAEHTa, OCKIIBKH
caMme BiH Pa3oM i3 TelaroroM BHKOHYE YIPABIIHCHKY
(YHKIIIIO, a TaKOX MOMJIMBICTH OpPTaHi30BYBaTH KO-
JICKTUBHO-TBOPYY POOOTY 3 MiJABHIIICHOIO pe3yibTa-
THBHICTIO 33 PaXxyHOK IOEJHAHHS HAYKOBOTO, TPOCK-
TUBHOTO Ta METOJUYHOTO KOMITOHEHTIB TpodeciiiHol
nisbHOCTL. BomHouac peamizamist Texuomnorii STEM-
OCBITH CIpsIMOBaHAa 1 Ha e(eKTHBHY OpraHi3alio
camocTiiiHOT po0OoTH 3100yBadiB, IO TAKOXK € CIIOCO-
Oom 3a0e3neveHHs OUTBII TIMOOKOT KOMIUICKCHOT
MiJITOTOBKY, SIKA JIOCATAETHCS BKIFOUCHHSM B OCBITHIO
JUSsUTBHICTD 3100yBaviB METOMIB IUIAHYBAHHS Ta CaMO-
OCBITH, CaMOPO3BHTKY, OKPEMHX €JIEMEHTIB iH(popma-
miHMX TexHousorii. CxapakTepu3oBaHa OCOOIMBICTD
HaBYAJILHO-MeTOaMYHOro 3a0e3neuenus STEM-ocBiTi
3a0e3neyye ONTHMalbHE MOEAHAHHS TEOPETHYHHX
3HaHb Ta MPAKTHYHUX HABUYOK CTYJICHTIB, IIi/BU-
IICHHSA SIKOCTI TMOTOYHOTO KOHTPOJIIO YCIIIIHOCTI,
PO3BUTOK HABHYOK CAMOKOHTPOIIIO, SIKI YMOMJIMB-
JIFOIOTh aKTyalli3yBaTH IHTEpPEC CTyACHTa o0 OOpaHoi
npodecii.

BucHoBku. IIpn BCbOMY pI3HOMAHITTI MiAXOMIB
MPAKTUYHO BCl JIOCIITHUKU CXOIATHCSA HA IyMII, IO
STEM-ocBiTa — 116 cydacHUH OCBITHIN (peHOMEH, KU
Mo-TiepIie, O3Ha4yae TiIBUIIEHHS SKOCTI PO3yMiHHS
JUCIIUILTIH, a mo-ipyre, B STEM-opieHTOBaHMX HaB-
YaJIbHUX Tporpamax 3100yBad OCBITH CTA€ HE CIIOXKH-
BadeM, a 3aMOBHHKOM 3HAaHb BHACIIJIOK YCBiZOMIIC-
HOTO 1 OCMHCJIEHOTO TIPUIHSATTS BJIACHOI Cy0 €KTHOCTI,
32 SKOrO BCTAHOBIIFOETHCS CTYIIHB BiJIIOBIIHOCTI
OCOOHCTICHUX TiepenyMOB (iHTepeciB, 3Ai0HOCTEH) 1O
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npodeciiHol MisUIbHOCTI Ta TIIMOMHU PO3YMiHHS IIPOO-
JeMaTHKH TeBHOI npodeciiiHoi cdepu. Y cucremi
€IMHOTO 1H(OPMAIIfHO-OCBITHHOTO CEPEIOBHUINA MPO-
(eciiinoi migrorokn STEM-ocBita 3abe3nedye ¢dop-
MyBaHHsSI y CTYJCHTIiB TOTOBHOCTI CaMOCTIHHO TuIa-
HyBaTH Ta pEaTi30BYBaTH IHAWBIIyaJbHY OCBITHIO
TPAEKTOPII0 B yMOBAX CBOOOAM BHOOPY MpOdislto HaB-
YaHHA 1 cepr MaOyTHBOI TIPodeCciifHOT AiSITHHOCTI.
Omrxe, TexHonoriss STEM-ocBiTi mokimkana ¢op-
MYBaTH SIK npodeciiiHi (mpeaMeTHi), Tak 1 couiajbHi
KOMIIeTeHIli MaiOyTHIX (haxiBLiB, IO CTBOPHUTH IS
HHMX MOKJIMBICTb OyTH 3aTpeOyBaHUMHM 3aBISKH BMiH-
HIO KOMIUIEKCHO PO3B’SI3yBaTH IIEBHI 3aBIaHHs, KpH-
THYHO 1 KPEaTHBHO MUCIIUTH, 3HAXOIUTH HECTAHIapPTHI
PILICHHS, 3IIICHIOBATH IHHOBALIIMHY JisUTHHICTb.
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Ounexcanap Kopeus, kanouoam nedazoeiunux nayk, 0oyenm,

doyenm xkageopu iHGoOpMayitiHuX cucmem i mexHoI02iu

Yrpainucoroeo deporcasnozo ynisepcumemy imeni Muxaiina /[pacomanosa
Ounekciii MeJbHUKOB, acnipanm

Yxpaincvroco oepacasnoeo ynisepcumemy imeni Muxaiina J[pacomanosa

AHAJITUYHAN OTJIA 3APYBIJKHOI'O TA BITUN3HAHOTO JOCBIJIY MO0
HABYAHHSA YYHIB OCHOB CYUYACHOI'O BUPOBHUIITBA HA YPOKAX TEXHOJIOT' T
Y emammi nodanuii ananimuunuii 02140 nposedeHux 00CniOHceHb GIMUUSHAHUX | 3apPYOIHCHUX YYeHUX ma NPaAKmuKie
w000 HABYANMS YYHI@ OCHO8 CY4ACHO20 8UpOOHUYMSEA Ha ypokax mexuonoeiil. IIpoeedenuti konmenm-ananiz 0ag 3mozcy
oxapakmepuzyeamu 0coonU80cmi YKpaincbkoi 0ceimnboi cucmemu, 0e nio 4ac NPAKMUYHUX 3aHAMb YACMO 0OMEINCYEMbCs
BUKOPUCTNAHHAM 3ACMAPINO20 0OIAOHAHHAM MA 8EPCMAMHO20 NAPKY, HAMOMICIb Y WKONAX 3apYOIICHUX KPAil, MAKUX K
Himveuyuna ma Anomis peanizyemocsi micha 83a€mMo0isi 0cgimu 3 CY4ACHUM BUPOOHUYMBOM, 6 SKOMY 30IUCHIOEMbCS
cucmemHe BNPOBAOIICEHHS HOGIMHIX MeXHON02I. BHocumbcss nponosuyisi wo0o 3anposaoddlceHHs: Kpaujozo 00ceioy 00
BIMYU3HAHOI NPAKMUKU, 30KpeMa, 3anyuents 00 CRisnpayi 3 NPOMUCTOBUMU RIONPUEMCMEAMU | OHOBICHHS HAGYANLHUX
npozpam i3 3anyueHHAM Kypci8 3 pOOOMOMEXHIKU, NpOSPaAMYBAHHA MdA YUGposoi pamomHOCMI, CNPAMOBAHUX HA
nponedesmuiHy nio20mogKy KeaiQIKo8anux Kaopie OJisi CY4acHO20 PUHKY NPAaYi.
Kniouogi cnosa: ocnosu cyuacnozo eupobHuymea, ypoxu mexnono2ii, Haguants yuHie, oceima, mexmonozii.
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ANALYTICAL REVIEW OF FOREIGN AND DOMESTIC EXPERIENCE IN TEACHING
STUDENTS THE BASICS OF MODERN PRODUCTION IN TECHNOLOGY LESSONS

The article presents an analytical review of the research conducted by domestic and foreign scientists and practitioners
on teaching students the basics of modern production in technology lessons. The content analysis made it possible to
characterize the peculiarities of the Ukrainian educational system, where practical training is often limited to the use of
outdated equipment and machine tools, while foreign schools, such as those in Germany and Japan, realize close interaction
between education and modern production, where the latest technologies are systematically introduced. It is proposed to
introduce best practices into domestic practice, in particular, to engage in cooperation with industrial enterprises and
update curricula with courses in robotics, programming and digital literacy aimed at the propaedeutic training of qualified
personnel for the modern labor market.

Problem statement. In today’s world, education plays a key role in training qualified personnel capable of adapting to
rapidly changing labor market conditions. Particular attention is paid to technological education, which allows students to
acquire not only theoretical knowledge but also practical skills necessary for work in modern production.

The purpose of the article is to study the domestic and foreign experience of familiarizing high school students with the
basics of modern production and also to highlight the best results of this practice and consider the possibilities of their
implementation in the national educational system.

Thus, analyzing foreign and domestic experience in teaching students the basics of modern production in technology
classes, we can conclude that the key to success is the integration of advanced technologies, practical experience through
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