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IHHOBAIIIMHI 3ACOBM PEAJII3ALIl STEM-HABYAHHA

Asmop 36epmac ysazy na me, wjo sxicmo enposadicenns STEM-opicnmosanozo nioxody 00 HA8UAHHS BUIHAYAECMbCS KOMNEMEHMHICIIO
ma pienem (paxosoi nid2omoeku neoazoiuHux NPAYI6HUKIG, 20MOGHICTIO GUKOPUCIIOBYEANU 8 OCGIMHbOMY NPOYeCi HOBL Nedazo2iuni nioxoou
ma cyuacui mexuiuni sacobu. Hazonouyemocsa, wo nedazoz nosutnen wimko ycgioommosamu cymuicmos STEM-oceimu, 6o100imu memoouxoo
sacmocysanns STEM-mexnonoziii 6 oceimnbomy npoyeci, onupamucs Ha MidCnpeOMemui 36 ’a3Ku HA OCHOSI IHHOBAYIUHUX MEXHOIO2Il,
61POBAONCYBAMU ONMUMATbHI hopMu, 3ac06u, Memoou ma NPUHoMU UKIAOAHHS, OpMYeamu 6 YuHi8 IHHOBAYIUHUL CIUTL MUCTEHH Ma
camooceimui Hasuxy. 30ILUCHIOEMbC 02710 THMEPAKMUBHUX 8eD-pecypcie, AKI MOJCYMb Oymu GUKOpUCMAni 015l OOCHIONCEHb HAYKOBUX
KOHYenyitl, eKCnepuMeHmie, iH¥CeHEPHUX NPOeKmi6 ma OONOMOZMU YUHAM 3PO3VMIMU CKIAOHI NOHAMMS WLIAXOM 83AEMOOIT 3 8I3yaNbHUMU
Mamepianamu ma SUKOHAHHAM Gipmyanvhux excnepumenmis. Ocobauea yeaza 36epmacmucs HA BAHCIUBICIb BUKOPUCTIAHHSA POOOMOMEXHIKU,
Wo CNpUsAE po3GUMKY HAGUHOK NPOEKMYBANHS, NPOSPAMYBAHHS, THIICEHepIi ma po3e a3anus npodaem. 30iicHioembes 02140 pisHuX naamgopm
pobomomexnixu, AKi modxcymv oymu euxopucmani 015 STEM-naguanms na pisnux pigHax cKI1aOHOCmi. 3a3Ha4acmucs, wo NOmy’CHUM 3aco60M
peanizayii STEM-nasuanns € euxopucmanis xoncmpyxkmopis, makux sk LEGO, K’NEX, Tinkercad, sxi 0ozeonsioms yunsm po3po6rsmu
PIBHOMAHIMHI MOOei, CMPYKMYPU Ma MeXaHizmMu, Wo CHPUSE PO3BUMKY HABUHOK IHMICEHepHOI meopyocmi, ouzaiHy ma OyodieHuymea. Ak
niOCYMOK, 3a3HAYAEMbCA, WO 30IUCHEHHS PealbHUX eKCHEePpUMEHMI8 Ma NPAKMUYHUX 3AHAMb 00360JIA€ YUHAM WLIAXOM 3ACTNOCYBAHHS HAYKOBUX
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Memooie, po3eusamu 6MIiHHa cCnocmepedscens, ananizy mowo. Ilepcnekmugy nooanvui02o Hayko8o2o noutyKy asmop eébavac y pospobyi ma
npakmuyHii peanizayii 0ceimuboi npospamu nio20mosKu euumeni¢ npupooHuuoi oceimmuwvoi eanysi oo peanizayii STEM-opicnmosanozo

nioxooy.
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INNOVATIVE MEANS OF IMPLEMENTATION OF STEM LEARNING

The author draws attention to the fact that the quality of implementation of the STEM-oriented approach to education is determined by
the competence and level of professional training of pedagogical workers, readiness to use new pedagogical approaches and modern technical
tools in the educational process. It is emphasized that the teacher must clearly understand the essence of STEM education, possess the method
of applying STEM technologies in the educational process, rely on interdisciplinary connections based on innovative technologies, implement
optimal forms, means, methods and methods of teaching, form an innovative thinking style in students and self-educational skills. A review of
interactive web resources that can be used to explore scientific concepts, experiments, engineering projects, and help students understand
complex concepts by interacting with visual materials and performing virtual experiments is conducted. Special attention is paid to the
importance of using robotics, which promotes the development of design, programming, engineering and problem-solving skills. A review of
different robotics platforms that can be used for STEM learning at different levels of complexity is done. It is noted that a powerful means of
implementing STEM education is the use of constructors, such as LEGO, K’NEX, Tinkercad, which allow students to develop various models,
structures and mechanisms, which contributes to the development of engineering creativity, design and construction skills. As a conclusion, it is
noted that the implementation of real experiments and practical classes allows students, through the application of scientific methods, to
develop the skills of observation, analysis, etc. The author sees the prospect of further scientific research in the development and practical
implementation of an educational program for training teachers in the field of science education to implement a STEM-oriented approach.

Key words: teaching aids, educational process, professional development, robotics, STEM education.

IHocTtaHoBKA Ta OOIPYHTYBAHHSI AKTYaJIbHOCTI
npoéaemu. CyyacHUH CBIT IWIBUIKO 3MIHIOETHCA
3aBASKA TEXHOJIOTIYHMM iHHOBawisM. [HHOBamiiHI
MiAXOM 10 HaBYaHHA poOJIATH OCBITHIN mpouec Okl
MPUBAOIUBUM 1 I[IKAaBUM JJIsl YYHIB, 1[0 MOTHBYE Ta
PO3BUBA€E TANAHOBHTHX YYHIB, SIKi OTPUMYIOTH 3HAHHS,
IO BIAMOBIAIOTh Cy4aCHHMM BHMOTaM PHHKY IIpalli.
BuKkopuCTaHHS TEXHOJIOTIH JJO3BOJIIE CTBOPIOBATH
IHTEpaKTHBHI Ta aJaNTHBHI HaBYajbHI CEpeIOBHIIA.
STEM-HaBuaHHs IHepenbauae IHTErpamilo  pi3HUX
JMUCHUIUTIH, IO CHOpPUSE TIUOMIOMY PO3YMIHHIO
Marepialy Ta PpO3BHTKY KOMIUIEKCHHX HaBHYOK.
IHHOBaMiMHI 3acO00M JOMOMAralrTh pealizyBaTH el
miaxixy Ha npaktuni. Poboui Micus MaiOyTHBOTO
BUMAaraTUMyTh HOBHUX HAaBHYOK, TAaKWX SK BMiHHS
MpaloBaTH 3 BEJIMKUMH JaHUMH, MpPOrpaMyBaHHS,
pobororexHika Tomo. I[HHOBauiiHi 3acobu STEM-
HABYAHHS JOMOMAraloTh MIATOTYBATH YYHIB J0 IUX
BUKJIMKIB, HaJlat0u¥l IM HEO0OXiHI 3HAHHS Ta MPAKTUYHI
HaBuuku. Jlocmimkenas [2; 3; 4; 5; 6] Ta iHmmx
MOKa3yIOTh, 10 BUKOPUCTAHHS IHHOBAL[IHHUX 3ac00iB B
OCBITHROMY TMpOLEC MiJBHUILYE HOrO €PEKTHBHICTb.
Tomy nenaror noBuHeH ycBinommoBaTtu cyTh STEM-
OCBITH, ONAHYBaTH METOJAMKY 3acTocyBaHHs STEM-
TEXHOJIOTIH B OCBITHBOMY IIPOLECI, BIIPOBAKYBaTU
MDKMpEeIMETHI  3B’SI3KM  Ha  OCHOBI  CyYacHHX
TEXHOJIOTIH, BIPOBa/XKyBaTH e(EKTUBHI 3acolu,
(dbopmH, METOAM Ta MPUIOMH BUKIAIaHHS, (OPMYBaTH
B YUYHIB iHHOBAaliMHUHA CTUIb MUCIEHHS Ta YHiBep-
caybHI caMOOCBITHI HaBuKH [ 1]. BusHavyanbuuii pakTop
3MiH y 3MicTi 1 Meromax mMiJBUILEHHA KBaidikamii
BUMTENIB HPUPOJHUYOI OCBITHBOI raiy3i y micius-
JIUIUIOMHIN ~ MeJaroriyHiii  ocBiTi  JeTepMiHyeTbCs
LIBUKUMH 3MiHAMH Y COI1aJIbHO-€KOHOMIYHOMY JKHTTI
KpaiHy, 10 1 3yMOBIIO€ TpaHCc(OpMalito 3MICTY OCBITU
Ta BUMarae IIUPOKOTO BIPOBAHKEHHS HOBUX OCBITHIX
TEXHOJIOTIH [2].
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AHaJi3 ocTaHHIX JocHiIxKeHb i myOJikamii.
JunaMiuHuii  po3BUTOK  LUGPOBOIO  CYCHLIbCTBA
KapJIMHAJbHO 30UIBIIMBCS OOCST JOCII/DKEHb, SKi
CTOCYIOTECS ~ BIIPOBAKEHHIO CYYacHHX IM(PPOBUX
TEXHOJIOTIH B oOcBity [5]. 30Kpema BUKOpPHCTaHHS
KOMII'IOTEPHOTO MOJIENIOBaHHs NociimKkyBamu P. ['op-
bartok, O. I'pub’rok, I'. I'pomko, C. JluTBUHOBA.
BHBYAIOTBCSl TICHXOJIOTO-MIEAATOriYHI ACTIEKTH BUKO-
pucTaHHS  3aco0iB  MYJbTUMENia, JJOCIIIKYIOTHCS
0COOJIMBOCTI CTBOPEHHS XMapO OPiEHTOBAHUX OCBITHIX
CEepe/IOBHIL, aHAJTI3YEThCS MPOLIEC BUKOPUCTAHHS iMep-
CHBHUX TEXHOJIOTiil B OCBITi, 3HaYHA yBara 3BepTa€ThCs
PO3BUTKY Ta BIIPOB3/DKEHHIO Mm-learning B OCBiTHiit
nporec Ta iH. JOCHTh aKTyalbHUMH € JOCITIDKCHHS
M. lllumkinoi, 100 METOMOJIOTIUHUX 3aca (opMy-
BaHHA XMapo opieHTOBaHHX cucTeM. C.JIMTBHHOBA,
C. Cemepikosa, O. Cokomok, 0. €ukano, H. Copoko
JIOCJI/DKYBaJIM MEBHI acleKTH BUKOPUCTAHHS 00’€KTIiB
JonoBHeHOi peanbHOCTi B ocBiTi. Ilpami I. CambHuk
CTOCYBAJIUCS BHUKOPUCTAHHS MOOUIBHUX TEXHOJIOTIH,
B. 3a0onoTHUI 3BepTaB yBary BUKOPUCTaHHIO JEMOH-
CTpAIlifHUX KOMIT FOTEPHUX MOJENeil B  CHUCTEMI
3ac00iB (opMyBaHHS ysBIEeHb (izuku. B manuii gac
aKTHBHO JOCIHIMKYIOTECS THMTAHHS BIIPOBAIKEHHS
STEM-texHonoriii B ocBitHpoMy mporeci. Cepen
YKpaiHChKUX ~JOCHITHUKIB Iiel mpoOieMu  Bapro
Buokpemuru Bxiaa H. Copoko, O. bapny, H. banuk,
B. Bennuko, O. [MarpukeeBy, H. Onedipenko, B. Aun-
pieBcbky, C. Houenko, O. Crpwxak, I Crimyxiny,
. Comenxko, H. Ilonicyn, O. Tpudonory, M. Cano-
Boro, I. YepHelbKoro Ta iH.

Mera craTTi TmonArae |y BHCBITVIEHI Ta
CHCTEMaTh3allii  HHU3KM  IHHOBAIMHHMX  3ac00iB,
ONAHYBAaHHS SKHUX JO3BOJIUTH YYHUTEISIM €(EKTHBHO
BrpoBamxyBatu STEM-opi€eHTOBaHE HaBUaHHS YUHIB.

MeTtoau OCJIIBKEHHSI: TEOPETUYHUN aHawi3,
BUBYEHHS MEPEAOBOr0 MENaroriyHoro JOcBimy Ta
y3arajJbHEHHS BUCHOBKIB.
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Bukiag OCHOBHOIO MaTepiajly JOCTiIKEeHHS.
3acobamu 3MiHCHEHHS STEM-HaBuaHHS €
poOOTeXHI4YHI cUCTeMH, MoJieli, 1M(POBi JTadoparopii,
3aco0M TPUBHUMIPHOTO MPOTOTOIYBAHHS TOILO. SKICTh
BrpoBajukeHHs: STEM  TexHosoriii  BU3HA4aeThCs

KOMIIETCHTHICTIO Ta piBHEM (axoBOl MiATOTOBKH
neaaroriyHux MpaLiBHUKIB, TOTOBHICTIO
BUKOPUCTOBYBAaTH B  OCBITHROMY TIIpOLleCi  HOBI

MeJaroriydi MigXoau Ta CydacHI TEXHI4Hi 3aco0H.
Hawmu knacudikoBaHo 3aco0H, sIKi MOKHA BUKOPHCTATH
quist 3aivicneHHst STEM-naBuanns (Puc. 1).

3acoou STEM-HaBuanusi

! ! ! !

IntepakTuBHI
BeG-pecypen:
PhET Interactive
Simulations;
Khan Academy;
GeoGebra;
Scratch;
NASASTEM
Engagement.

Excnepumentn
Ta NPAKTHYHI
3AHATTS:

Koncrpykropu:
LEGO Education;
K'NEX Education;

Tinkercad;
Rokenbok Education;
Strawbees;
Fischertechnik;
Makerzoid.

Pobororexnika:
LEGO Mindstorms;
'VEX Robotics;
Arduino;

Dash and Dot Robots;
FIRST Robotics
Competition;
Robo Kit.

ExcriepuvenTh y xivii;

TpaxTawi sansTrs 3
Gioaorii;

Tlporpavysantisi;

J

Excriepuvenn y ismi;

Pucynox 1. 3acobu STEM-HaByanHs

Ix BuUKOpHMCTaHHS MOXe JIONOMOITH Y4HAM
3pO3YMITH CKJIaJHI MOHATTS UUIIXOM B3a€EMOJIl 3
Bi3yaJIbHUMH MaTepialaMd Ta BUKOHAHHS BIPTYalbHUX
€KCIIePUMEHTIB.

IHTepakTuBHI BeO-pecypcu, Taki K BipTyasbHI
nabopaTopii, cumynanii, BeO-caifiTu Ta MyJIbTUMENiiHI
Marepiajii, MOXyTh OyTH BUKOPHUCTAHI JJIs TOCIIIKCHb
HAaYKOBUX KOHILEMNIIN, EKCIIEPUMEHTIB, IHXXEHEPHUX
npoekTiB  Tomo. OaHuM i3 edekTUBHUX crnocoliB
nigTpuMku  BnpoBajpkeHHs STEM-ocBitn €  BuKO-
PHUCTaHHS IHTEPAaKTHUBHUX BeO-pecypciB. IHTepakTHBHI
BeO-pecypcH HAJalOTh MOXIIUBICTh HABYaHHS uepes
Ipy Ta eKcliepuMeHTyBaHHs. Lle cTBOpro€e 3axoInioye
HaBYaJIbHE CEPEIOBHIIE, SIKE CIPHAE 3aTyYCHHIO yBarH
Y4YHIB Ta HiABUIIYE iX 3aliKaBIEHICTb Yy INpPEAMETi.
IHTepakTHBHI BeO-pecypcH JO3BOJISIOTH BUHUTEISIM
BUKOPUCTOBYBAaTH Bi3yaii3alito, IHTepaKTUBHI
qiarpaMd  Ta CHMYJISIIT JUIS TIOSICHEHHSI CKIIQJHUX
xonuenuiii y STEM-npeamerax. Ile nqonomarae yunsam
Kpaile 3po3yMiTH MaTepiall Ta 3acBOiTH iH(OpMaIlito.
3a 0MOMOrOl0 IHTEPAaKTUBHHUX BeO-pecypciB BUHUTEINL
MOXYTh CTBOPIOBATU IEPCOHATI30BaHI 3aBlIaHHA Ta
Marepiaau s KOXKHOTO Y4YHS, BPAaXOBYIOUH iXHI
IHAMBIoyanbHI MOTpeOM Ta piBeHb 3HaHb. Buko-
pHUCTaHHS I1HTEpaKTUBHUX BeO-pecypciB B HaBUaHHI
JI03BOJIIE  YYHAM PO3BHBATH HABHUKH KPUTHIHOTO
MUCJIEHHS Ta IIPOOJIEMHOrO BUPIIIEHHS 3aBJaHb uepe3
irpoBi clieHapil Ta pO3B’s3aHHS PEaIbHUX MPOOIIEM.
InTepakTuBHI BeO-peCypcH MOXKYTb OYTU CIIPOEKTOBAH1
y dopmi irop 41 KOHKYpCIB, IO MiJBUIIYE MOTHBAILIIIO
yuHiB 10 BuBueHHd STEM-mpenmeriB Ta copuse
JOCATHEHHIO ~ Kpamux  pesympTatiB.  [Ipukmamom
iHTepakTUBHUX BeO-pecypciB it STEM-HaBuaHHS €
PhET  Interactive  Simulations, skuii  Hagae
0E3KOIITOBHI CUMYNALIl U BHUBYEHHS IIPEIMETIB
MPUPOAHUYOT OCBITHBOI Trally3i Ta MaTeMAaTHKH. Y4Hi
MOXYTh EKCIICPHMCHTYBATH 3 ()i3SHYHUMH SBUIIAMH,
TaKUMH SIK PyX, 3BYK, €JIEKTpUKa TOmIO. [HImmii pecypc
Khan Academy mnpomnoHye BiJ€OYpOKM Ta BIIpaBU 3
MaTeMaTHK{, MPHPOJHUYNX AWUCIUILIIH, IpOrpamy-
BanHs T1a iHmmMX STEM-npeameriB. InTepakTuBHA
mnatpopma GeoGebra opieHTOBaHA Ha BUBUYEHHS
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MaTeMaTHKH, sIKa JO3BOJISIE CTBOPIOBATH Trpadikw,
BUKOHYBAaTH OOYHUCICHHS Ta MPOBOJUTH T'€OMETPHYHI
koHcTpykiii. [IporpamoBane cepenoBuie Scratch
BUKOPHUCTOBYETBCS JUIS CTBOPEHHS Iirop Ta IHTEpaK-
THBHHX CICHApIiB, SIKE [OIOMAara€ Y4YHsIM BHBYATH

ocHoBH mporpamyBanHs. Pecypc NASA STEM
Engagement — mNpomoHye pi3HOMaHITHI MaTepiai,
BKITIOYAIOYH BiJleONpe3eHTallii, 3aBJlaHHS Ta

IHTepaKTHBHI JIOJATKH, MOB’SA3aHi 3 KOCMOCOM Ta
HAYKOIO.

Y cyuacHomy ocBiTHROMY KoHTeKcTi, STEM-
OCBIiTa CTa€ BCce OUIBII BaXKIIUBOIO JUISl PO3BUTKY YUHIB.
OpHak, BUPIIINTH 3aBIAHHS BIJIIOBITHO JI0 CYy4acCHUX
BUMOT MOXKHa 3aBISKH BHKOPHCTaHHIO iHHOBAI[IMHUX
METOIB, TaKUX SK BIPOBA/DKEHHS POOOTOTEXHIKH B
OCBITHIN mporiec. PoOoTOTexHIKa 3MIHIOE MIiAXiT 10
STEM-HaBuaHHs Yy 3aKjiajax 3arajbHOl CeperHbOi
OCBITH Ta Hajgae psa mnepeBar. AJnke poOOTOTEXHiKa
CTBOPIOE MOXUJIUBICTh JJISl YUHIB €KCIIEPUMEHTYBATH Ta
B3aEMOJISITH 3 pealbHUMHU 00 €KTaMH, IO CTUMYIIOE
ixHilf iHTepec Ta aKTUBHICTb Yy INpOLECI HaBYaHHS;
BHMara€ BijJl y4YHIB aHali3y, IUIAHYBaHHS Ta TOIIYKY
pillieHb, [I0 CHOpPUSE PO3BUTKY iXHIX KPUTHYHOTO
MHCJICHHSI Ta BMIiHHS BUPILIYBaTH CKJIAJHI MPOOIeMH;
HaJae MOXJIMBICTh CTBOPIOBATH peaibHi MPOSKTU Ta
0auuTH pe3yabTaTH CBO€i poOOTH, 10 30LIbIIyE
MoTuBalil0 y4HiB a0 BuB4YeHHs STEM-mpenmeris.
PoboToTexHika yacTo BUMarae poOOTH B KOMaHIi, 1110
pO3BUBA€  HABUYKM  CIHIBOpalli, KOMyHIKalii Ta
migepcTBa cepei yuHiB. HaBWUKM, OTpUMaHi 3aBISKH
poOOTOTEXHIl, CTalTh I[IHHUM AaKTUBOM  JUIA
MaiioytHix ~ STEM-npodeciii, ne  pobora 3
TEXHOJIOTISIMU Ta IH)KEHepiero BaxiuBa. Hampukian
koHcTpykTop LEGO Mindstorms 1no3Bossie  y4HAM
CTBOPIOBAaTH Ta MPOrPaMyBaTH BIACHHX POOOTIB IS
BUKOHAHHA pi3HMX 3aBAaHb. Ilmarpopma VEX
Robotics Hamae HaOip meTaneit Ui CTBOPEHHS POOOTIB,
a TakoX TmporpamMHe 3a0e3Me4eHHs M iXHbOTO
MporpaMmyBaHHsi Ta yhpaBiiHHSA. MIKpOKOHTpOIEp
Arduino 103BONAE Y4HSAM CTBOPIOBATU PI3HOMAHITHI
€JIGKTPOHHI TPOEKTH, Bl MPOCTHX poOOTIB 10
CKJamHUX cucrteM aBToMmaru3auii. Poborm Dash and
Dot Robots mpu3HadeHi A7 MOJIOANIMX HIKOJISIPIB Ta
JIO3BOJISIFOTH 1M BHMBYATH OCHOBH TMPOTPaMyBaHHS Ta
poboToTexHikn dYepe3 irpoBi cueHapii. 3araiowm,
poboTOTEXHIKA BiIKPUBAE MIMPOKI MOXIMBOCTL A
nokpaimieHHss sxkocti STEM-HaB4aHHs, Y4HI MaroTh
MOXIMBICTb aKkTMBHO BuBuaTH STEM-mpenmeru,
PO3BMBATH HABHYKH Ta TOTYBAaTHUCS 10 MaHOyTHIX
npodeciii y cdepi TexHOIIOTIH Ta iHXKeHepii.

VY cBiTI WIBUIKO 3pOCTalOUMX TEXHOJIOTIH Ta
IHHOBaliil BUKOPUCTAHHA KOHCTPYKTOpiB B HAaBYaHHI
Moe ctati edektuBHUM 3acoboM miarpuMku STEM-
iHiniatuB. KoHcTpykropu 3miHto0Th miaxin no STEM-
HABYaHHS Ta HAJAlOTh JACAKI IepeBard, Mopsny i3
TPAIUIIHHIM IMTiIX0J0M [0 HABYAHHS, HAJIAIOYH YIHIM
MOKJIMBICTh BTUTIOBATH CBOI i1e1 Y )KUTTS, CTBOPIOIOYH
pi3HOMaHITHI 00’€KTH Ta CTPYKTYpH, LIO CIpUsE
PO3BHTKY 1IXHBOi TBOpYOCTI Ta ysiBU. PoboTa 3
KOHCTPYKTOpPaMH BHMMAara€ BiJ Y4HiB pPO3YMiHHS
MPOCTOPOBHX BIIHOCHMH Ta BMIiHHS TpAIIOBATH Yy

TPUBUMIPHOMY MPOCTOPi, IO CIpUSE PO3BUTKY
iXHPOTO  TPOCTOPOBOTO  MHCIEHHA. PoGora 3
KOHCTPYKTOpPaMH  JO3BOJSE  Y4YHSAM  BHpILIyBaTu

peanbHi TeXHIYHI NpPoOIEMU Ta BYMTH IX OCHOBAM
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IH)KEHEPHOTO MHCJICHHS. MOXJIMBICTh CTBOPIOBATH Ta
eKCIICPUMEHTYBaTH 3 BIACHAUMH HpPOEKTaMH 32
JIOTIOMOTO0  KOHCTPYKTOPIiB ~ 301JIbIIIYE  MOTHBAIIIO
yuniB o BuB4YeHHs STEM-mpenmeriB. PobGora B
rpynax  HaJl  IPOEKTaMH 3  BUKOPHUCTAHHSIM
KOHCTPYKTOPIB ~ PO3BMBa€  HABUYKK  CHIBIpaIi,
KOMyHiKalii Ta jinepcrBa cepen yuHiB. Hampuxiap
Habopu koHcTpykTopiB LEGO 103BONISIOTH y4HSIM
OynyBaTH Ta MpOrpaMyBaTd pPI3HOMAaHITHI poOOTH,
BHUBYAIOYH IIPH [ILOMY OCHOBH TEXHOJIOTIT Ta IHXEHEepii.
bynisensHi Habopu K’NEX Education n03BoisitoTh
YUYHSIM CTBOPIOBATH CKJIaJHI MEXaHI3MH Ta MallWHH,
BUBYAIOUM OCHOBU (i3ukM Ta MexaHiku. Omnaiin-
miarpopma Tinkercad mo3Bonsie mpoektyBanHs 3D-
MOJIeJIeH, sika MOXke OyTH BHKOPHCTaHA JUIs CTBOPEHHS
BJIACHUX TMPOEKTIB Ta ekcnepuMmeHTiB. HaGopu
Rokenbok Education mo3BONsOTH yuHAM OydyBaTd
peaibHi ~ MeXaHI4HI Ta  €JEeKTPOHHI  CHUCTEMH,
PO3BHBAIOYM IIPH IOMY CBOI HABHYKH Ta 3HAHHI 3
imkeHepii. ByxiBenbHi MaTepianu Strawbees Ha OCHOBI

TpyOO4OK Ta 3’€IHYyBauiB  JO3BOJLSIIOTH  YUHIM
CTBOPIOBaTH CKJIAIHI CTPYKTYpH Ta MeEXaHi3MH,
BUBYAIOYM IpU I[bOMY HPHHIUIN KOHCTPYKIIl.

Bukopucranus koHcTpykTopiB 'y STEM-HaBuanHi
JI03BOJIsIE CTBOPHUTH 3aXOILTIOI0UE Ta €(PEKTUBHE

3pocTtae 3HAYUMICTb YIIOCKOHAJICHHS
€KCIIEPUMEHTIB Ta MpakTUYHUX 3aHATH B STEM-
HABYaHHI y 3aKjaJax 3arajibHOI CepelHbOi OCBITH.
AJKe  eKCIepUMEHTH Ta  INpPaKTUYHI  3aHATTS
JIOTIOMAraloTh ~ YYHSIM  Kpaimle pPO3yMITH  CKJIaJHi
KOHIIENIT NIIIXOM IXHBOTO 3aCTOCYBAHHS Y PEATbHUX
CUTYyallisIX. Y4acTb y NPaKTUYHUX 3aHATTAX 3MYIIYE
YUHIB aHali3yBaTU [aHi, BUpILIyBaTH HpoOIeMH Ta
BUHUKII TPYJHOI, IO CIPHSE PO3BUTKY KPUTHYHOTO
MHCIICHHS Ta JIOTIYHOTO MUCIeHHS. ExcrepuMmeHTH Ta
OpaKkTU4HI  3aHATTA  pOOJIATH  HABYaHHS  OLIbII
3aXOIUIIOIOYMM Ta 3pO3YMIUIMM JUIS  Y4YHIB, IO
MPU3BOAUTH 1O MiJABHIIEHHA IXHBOI MOTHBAILi.
IMpakTrane HaBYaHHS JIO3BOJISIE YUHIM
3amaM’sTOBYBaTH 1 pO3yMITH Marepial — Kpalle,
OCKIJIbKH BOHH BHKOPHUCTOBYIOTH Pi3HI UYTTEBI KaHAJH
Juit  oTpuMaHHsa iHQopmanii. ExcnepumeHntH Ta
NPAaKTH4HI 3aHATTSA [ONOMAraloTh YYHSIM PO3BUBATH
HaBUYKM, sKi OyIdyTb KOPUCHUMM Yy MaiOyTHIil
npodeciiniit  gisuibHocTi B STEM-ranmysi. Tomy
€KCIIEPUMEHTH Ta IIPAKTU4YHI 3aHATTS BLAICPAIOTh
Kito4oBy poiib B STEM-HaBuaHHi, HaJarO4yul y4YHIM
MOXUIUBICTB 3aCTOCOBYBAaTU CBOI 3HAHHS Ha HPAaKTHII
Ta PpO3BMBATH HABUYKHU, SKi OyAyThb KOPHUCHUMH Yy
MaiOyTHBOMY.

BHCHOBKH Ta TePCHeKTHBH  MOAAJBIIAX
po3Bimok HampsiMmy. BrpoBamkeHHS —edeKTHBHEX
IHHOBAaLlIfHUX TEXHOJIOTIH Ta HOBITHIX 3aco0iB
peauizanii STEM-naBuaHHs 3 BIJIITOBITHUM
METOIMYHUM 3a0€3MEeUCHHSIM € OAHI€I0 3 HAMOUIBII
BarOMHX CyYaCHHX MHPOOJIEM HPHPOIHUYOI OCBITHBOT
rany3i.  CkinagHol  mpoOJeMOr  3aJMIIA€ThCS
HiIrOTOBKA BYHTENIB, 3JaTHUX BUKOPUCTOBYBATH B
OCBITI cydacHi Meroau 1 mnpuiiomu. [lepcriekTHBY
[0JIaIbIIOr0 HAYKOBOI'O MOLIYKY BOauaeMo y po3poOui
Ta TpaKTHYHIA peamizalii OCBITHBOI MpoOrpamu
HiATOTOBKH BUUTENIB IPUPOJHUYO] OCBITHBOT rarys3i 10
peauizarii STEM-opieHTOBaHOTO MiAXO0TY B
OCBITHBOMY IIPOCTOpi 3aK/IajiB 3arajabHOi CepeAHbOl
OCBITH.
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BUKOPUCTAHHA 3APYBIXKHOTO JOCBIZY YIIPABJIIHHS NEAATOTTYHOIO OCBITOIO
Y CUCTEMI ®AXOBOI NEPEJABUIIOI OCBITU YKPATHU

YV ecmammi euoxpemneno ocobausocmi MiscHapooHo2o 00CEI0y MexaHizMi@ YNPasinHi Nedazo2iutolo 0ceimol 3a0as adanmayii 1io2o
3006ymKkig y cucmemy ¢axosoi nepedsuwoi oceimu Yrpainu.

Asmop 3ynunsemvcs Ha OCHOGHUX MEHOCHYIAX 3apyOidcHO20 NYOIUHO20 YNPAGTIHHA OCEIMOI0, 30KpeMa neoazo2iuHoio 0ceimoio ma Ha
Haobanni ceponeiicvokol oceimu, a came OYanbHill Gopmi HAGUAHHSI.

V nyb6nixayii poskpumo 0oceio ynpaeninns nedazoeiunoio ocgimoio Himeuuunu ma tioco adanmayis 00 ykpaincbkoi cucmemu (axoeoi
nepeosuwoi ocgimu nedazozie. Ocobaugo npudirsemvcs ysaza 00csioy 0eyeHmpanizoeano2o Ynpasiint nedazo2iunoio oceimoio Himeuuunu,
wo € eKkpail eaxcnueo i 01 Yrpainu. JJoceio ynpaeninus nedazoeiunoio ocgimoro Himeuwuunu ma tioco adanmayis 00 yKpaincvkoi cucmemu
ghaxoeoi’ nepedsuwioi oceimu nedazozie Modce CRpUSMU PO3GUMKY HOPMAMUGHO-NPABOGUX MEXAHIZMIE NYOIIYHO20 YNPAGNIHHS, DO3POOKU
cmpamezii nedazo2iuHoi 0ceimu, 3 Memor CMEOPeHHs YMO8 ii 6i0ON0BIOHOCI €6PONEICLKUM CIAHOAPNAM.

OO0Hum i3 SACKpAGUX NpuKiadie cucmemu SKICHOI nedazoeiynoi oceimu ¢ Bemuxa Bpumanis, ska Xapaxmepusyemvcs YHIKATbHUM
nioxodom 00 Gopmysanns npogheciinux Komnemenyii nedazoeis. Y yiti cucmemi akyenmyemucs yéaea na Habymmi nedazo2iunoi keanigikayii
BUKTIOUHO Yepe3 CMPYKmypu 6uwjoi oceimu. Y konwmexcmi nyOniuHO20 YNPAGNIHHA OCEIMHLOI NOMMUKOI HALONOWYEMbCA HA PO
MOMUBAYIUHUX MeXaHizmie, wo 3acmocogyiomvcsi y Benuxiii bpumanii ons 3anyyemns ma ympumanus gaxieyie y cgepi oceimu, oOe
yenmpanvHe Micye 3atMae po36UHEHA CUCTEMA 3A0X0YEeHH S

1l]e ooniero documsb yixasoro Kkpainoio 6 konmexcmi niocomosxu neoazozie € Cnonyyeni LlImamu Amepuxu. Cucmema oceimu CLLUA, sx i
v Himeuyuni gpynxyionye ¢ ymogax momanvhoi Oeyenmpanizayii, 0e KOJICeH wmam MAae c6oi 3aKOHU, w0 pecyliolomy OCEIny, 6KIIOUHO 3
MPUBANICIIO MA 3MICIOM HABUAHHSL, PIHAHCYBAHHAM, MA BUMO2AMU OO0 6HUMENIS.

Ha ocHosi npogederozo ananizy 3poOieH0 8UCHOBOK, WO 6 3HAYHOI KiIbKOCMI Oepoiicas, OisbHicmyb y chepi nedacociunoi oceimu €
YinecnpamMo8anolo ma peziameHmo8anol0, OPIiEHMOBAHOIO HA Peani3ayilo KOHKPemu308aHux cmpamezivnux yinetl ma 6UKOHAHHA 3a80aHb, WO
maroms 8azome HayioHanbHe ma enobanvhe snavenns. ITumanns mooepHizayii oceimmuvboi chpepu € xapaxmepHoro pucoio sik 0ns Yxpainu, max i
o5 npogionux esponeticokux kpain ma CLLA.

Knrouosi cnosa: ¢axosa nepedsuwa océima Yrpainu, 3apy6ixchutl 00csio, nedazociuna oceima, YnpasiinHs nedazo2iuHolo 0ceimoio,
MexaHizmu nyoaiuHo20 ynpasnints ¢haxoeoi nepedsuuyoi nedazoiunoi oceimu.
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THE USE OF FOREIGN EXPERTISE IN PEDAGOGICAL EDUCATION MANAGEMENT
IN THE PROFESSIONAL PRE-HIGHER EDUCATION SYSTEM IN UKRAINE

The article allocates the features of international experience in managing pedagogical education mechanisms to adapt its achievements
to the system of professional pre-higher education in Ukraine.

The author dwells on the main trends of foreign public administration of education, in particular pedagogical education, and the heritage
of European education, namely the dual form of education.

The publication reveals the experience of managing pedagogical education in Germany and its adaptation to the Ukrainian system of
professional pre-higher education of teachers, which can contribute to the development of normative-legal mechanisms of public
administration, the development of a strategy for pedagogical education, in order to create conditions for its compliance with European
standards. The special attention is given to the experience of decentralized management of pedagogical education of Germany, which is also
extremely important for Ukraine, where each region bears personal responsibility for planning and developing education, understanding its
own needs. The experience of managing pedagogical education in Germany and its adaptation to the Ukrainian system of professional pre-
higher education of educators can contribute to the development of normative-legal mechanisms of public administration, the development of a
strategy for pedagogical education, in order to create conditions for its compliance with European standards.

One of the best examples of a quality teacher education system is the UK, which is characterized by a unique approach to the
development of professional competencies among teachers. This system focuses exclusively on the acquisition of pedagogical qualifications
through the structures of higher education. In the context of public management of educational policy, it should be emphasized the role of
motivational mechanisms used in the UK to attract and retain specialists in the field of education, where the developed system of
encouragement is central.

Another country that is very interesting in the context of teacher training is the United States of America. The US education system, like
in Germany, operates in a situation of total decentralization. Each state has its own laws governing education, including the duration and
content of training, funding, and requirements for teachers. The analysis concluded that in a significant number of states, pedagogical
education activities are purposeful and regulated, focused on achieving specific strategic goals and fulfilling tasks of significant national and
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