MiHicTepCcTBO OCBITU 1 HAYKU YKpalHU
CyMCbKUH JlepKaBHUM lejaroriyHuu yHiBepcuteT iMeHi A. C. MakapeHKa

bonyeHnko BiTain BiTaninosuu
bonnyeHnko MapuHa AHaToJIliBHA
CopyeBa AstiHa AHaToJIiiBHA

Do,
cthQ
'’
8,

0‘2" EurDocs
35 2018-2021
w

Jean Monnet
Module

STEM-OCBITA B YKPAHI TA CIIIA:
AKTYAJIbHI TEHAEHIITT

Rl With the support of the
LG Erasmus+ Programme
*x of the European Union

Cymu
Bupgasuuureo CyM/IITY imeHi A. C. MakapeHKa
2021



YJK 373.5.01/.09:[62+004.94+001]](477+73)(043.3)
B77

PexoMeHi0BaHO pillleHHAM BY€HOI paau
CyMCBKOTO Jiep>KaBHOT0 MelarorivHoro yHiBepcuTeTy
imeHi A. C. MakapeHka (npoTtokou N2 13 Big 22.06.2021)

PelnieH3eHTU:

Jlutopyenko 1. M., a. nea. H., npodecop, npodecop, npodecop Kadeapu
aHIJIINCPKOI MOBM TexHi4Horo cnpsaAmyBaHHA N¢ 2 HarmioHa/lbHOro TeXHIYHOIO
yHiBepcuTeTyYKpaiHu « KUIBCbKHUM NMOJITEXHIYHUM IHCTUTYT iMeHi Iropsa CikopcbKoro»;

3a6osnotHa O. A, a. nen. H., npodecop, npodecop kKadeapu iHO3EMHUX MOB
YMaHCBbKOTO Jilep:KaBHOT0 NearoriyHoro yHisepcutety iMmeHi [laBia TuuuHmu.

Boituenko B.B., Boituenko M.A., CopyeBa A.A.

B77 STEM-ocBita B VYkpaini Ta CIHA: akTyaabHi TeHAeHLil: [MoHorpadis]
/ B. B. boituenko, M. A. boituenko, A.A.Co6pyeBa. Cymu: Cym/JIlY imeHi
A. C. MakapeHnka, 2021. 230 c.

ISBN 978-966-698-315-5

[IpeacTaB/ieHa po60Ta € pe3y/IbTATOM HAayKOBOTO MapTHePCTBa 4JjeHiB JOKTOPChKOro
JoMy y rajy3i Teopii ocBiTU CyMCBKOro JepKaBHOT'O MeAaroriyHoro yHiBepCUTETY iMeHi
A.C.Makapenka. [locnipkeHHI BUKOHAaHO B paMKax peaJiizauii npoekrty »KaH MoHe Moayiib
EURDOCS B Cym/IITY imeni A.C.Makapenka (2018-2021).

MoHnorpadist npucBsiueHa BUCBIT/JIEHHIO aKTya/IbHUX TeHJeHLil po3BUTKY STEM-ocBiTH
B YkpaiHi Ta CIIA. ¥ pob6oTi okpecjieHO TeopeTH4Hi, iCTOpHUYHi, HOPMAaTWUBHi, 3MicTOBO-
npolecyanbHi Ta npodeciiiHo-negaroriuni 3acagu STEM-ocBiTu B Ykpaini Ta CIIIA; Bu3HaueHO
NPOrHOCTUYHUN NOTeHLia] iMIJieMeHTallil MO3UTUBHUX 3[,00yTKiB y ranysi STEM-ocBiTu CIIA
B YKpaiHi.

The presented work is a result of scientific partnership of the members of Doctoral
House in Education of Sumy Makarenko State Pedagogical University. The research was
performed within the framework of the Jean Monnet Module project EURDOCS at Sumy
Makarenko State Pedagogical University (2018-2021).

The monograph is devoted to the current trends in STEM education development in
Ukraine and the United States. The paper outlines the theoretical, historical, legal, content-
procedural and professional-pedagogical foundations of STEM education in Ukraine and the
USA; the prognostic potential of the implementation of positive achievements in the field of U.S.
STEM education in Ukraine is determined.

ISBN 978-966-698-315-5
YJIK 373.5.01/.09:[62+004.94+001]](477+73)(043.3)

[linTpuMka €Bponeiicbkoi KoMicii y cTBopeHHI IbOro BHJAAaHHS He O3HA4ya€ CXBaJIeHHS 3MICTy, AKUU
Bimobpaxkae sume mnorasnu aBTopiB, i Komicia He Moxe HecTH BifoBifajbHiICTL 3a OyJAb-siKe
BUKOpPUCTaHHA iHpopMmaliii, 1110 MiCTUTbCS B HbOMY.

The European Commission support for the production of this publication does not constitute an
endorsement of the contents which reflects the views only of the authors, and the Commission cannot be
held responsible for any use which may be made of the information contained therein

© Bboriyenko B. B., 2021

© Boriuenko M. A, 2021

© CopyeBa A. A, 2021

© CyM/IITY imeHi A. C. MakapeHkKa, 2021



STEM-ocBita B YKpaiHi Ta CIIIA: aKkTya/IbHi TeHAeHI il

3MICT

INEPEJIIK YMOBHUX CKOPOUYEHD. ... 4
TIEPEZIMOBAL ...t 5
PO3/1J1 1. TEOPETUYHI 3ACA/IU STEM-OCBITHU B YKPAIHI TA CIIIA....9

1.1. STEM-ocBiTa y BITYUZHAHOMY HAYKOBOMY JUCKYPCl corerrrirresensmsssesrenss 9

1.2. KonnentyanbHi 3aCai STEM-0CBITH .....ccccrevverenrireiresiressessessssesessenns 33

1.3. Ictopuyni acnekTu po3BUTKY STEM-ocBiTH B YKpaini Ta ClIA...... 54
BUCHOBKHU 10 PO3IIIY L.eiiricrirereessesessesessesssessssessssessssessssessssssssessssessssessssessssessssensens 81
PO3/ILJ1 2. OPTAHI3ALIIMHO-TTEJATOT'TYHI 3ACA/IH STEM-OCBITH B
YKPATHI TA CIA .......ooovvrrenseermeeseesssesssssssssssssssssessssssssssssssssssssssesssssssssssssssssssessessssssees 85

2.1. HopmaTuBHi 3acagu STEM-ocBiTu B Ykpaini Ta CLIA ... 85

2.2. 3micToBo-MpoLecyasibHi 3acaau STEM-ocBiTu

B YKPATHI TA CIIA .ttt ssssssssssssessens 108

2.3. lIpodeciitno-neaaroriuni 3acagu STEM-ocBiTu

B YKPATHI TA CILA ... sesssssssssens 142
BUCHOBKMU J10 PO3IIY 2. ssssssssssssssssseass 173

PO3/ILJI 3. MPOTHOCTUYHUI MOTEHLIIAJI IMIJIEMEHTALI{
MO3UTUBHUX 3/J0BYTKIB Y TAJIY3I STEM-OCBITU

CIIA B YKPATHL ..............cccccccsssssssssseeensesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnssssssssses 178
BUCHOBKMU 10 PO3JIIY 3. sssss s ssssssssssssssssssesns 186
ITICTIAMOBA ... 189
CIIMCOK BUKOPUCTAHUX JHKEPEJL.........corrnssssssssssssssns 194
JOAATEKH ... s 222



Bboituenko B. B., boituenko M. A., Copyesa A. A.

INEPEJIIK YMOBHHUX CKOPOYEHD

3BO - 3akJ/1aj BHU1I0I OCBITH

3CCO - 3akJaj 3arajibHOI cepeJHbOI OCBITH

3110 - 3aks1a7 no3allKiJIbHOI OCBITH

MAH - MaJsia akagemis HayK

NASA (National Aeronautics and Space Administration) -
HauioHasbHa afMiHicTpallid 3 aepOHaBTUKU Ta KOCMOCY

NSF (National Science Foundation) - HanjioHa/ibHUM HayKOBUU GOH

STEM (Science, Technology, Engineering, Mathematics) - npupognuui
HayKH, TEXHOJIOTI], iIHKeHepid, MaTeMaTHUKa

USEA (UTeach STEM Educators Association) - Acomianiss STEM-

ocBiTaH UTeach



STEM-ocBita B YKpaiHi Ta CIIIA: aKkTya/IbHi TeHAeHI il

BCTYII

AKTya/ibHICTh AOCAiAKeHHsA. ExoHOMiYyHe 3pocTaHHS W J06poOyT
YKpalHU 3HAYHOK MIipOo0 3aJieXKaThb BiJi PO3BUTKY HaAyKOBO-TEXHIYHOI Ta
iHHOBal1ilHOI chepu. PazoM i3 TUM, CTPIMKUI PO3BUTOK BUCOKHUX TEXHOJIOTIN
3YMOBJIIOE HEOOXIAHICTh y MiArOoTOBILI ¢axiBIiB HOBOI reHepallii, 3JaTHUX A0
ix edpekTUBHOrO0 BUKOpUCTaHHsA. HUHI B YKpaiHi, ik i B ycboMy CBITi, 3pocTae
NONMUT Ha BHUCOKOKBasipikoBaHUX IT-¢axiBILiB, MporpamicriB, iH>KeHepiB,
daxiBLiB 6i0- Ta HAHOTEXHOJIOTIN, SKi 006CJYroBYIOTbh BUCOKOTEXHOJIOTIYHI
BUPOOHUIITBA HAa CTUKY 3 MNPUPOJAHUYUMU HAyKaMHd Ta KpeaTUBHUMH
inaycrpigamu. [Ipy uboMy 3/100yTTs CydacHUX Mpodecii noTpebdye BCceOiYHOI
NiIFOTOBKM 3 Pi3HUX OCBITHIX rajy3ed NPUPOJHAYO-MaTeMaTUYHUX HayK,
IH>KeHepil, TEXHOJIOTiH 1 MporpaMyBaHHS.

[IpoTe KpuTUYHUM $AKTOPOM IHHOBALLiIMHOTO BUPOOHULITBA KpaiHU
€, 3 OJHOT'0 OOKY, IOCTIMHO 3pocTaryuil fedinuT npodecioHasnis, 3JaTHUX
J10 KOMIIJIEKCHOI HayKOBO-iHKeHepHO1 JifJIbHOCTI, a 3 iHIWIOTr0 — MaJiHHA
[IKaBOCTI Y4YHIB [0 JAUCLHUILUIIH NOPUPOSHUYO-MATEMATUYHOI'O LUKILY,
HAyKOBUH IOTeHIia/l AKUX [OKJAaJeHO B OCHOBY CTBOPEHHS Ta PO3BUTKY
Cy4YaCHUX TEeXHOJIOTiM pi3HOro piBHA W CHOpAMyBaHHA. Y pe3yJbTarTi
BUSBUBCS PO3PUB MiK paKTUYHMMHU BUMOTAaMH PUHKY Npali Ta 3HaHHAMU
M YMiHHSIMUY, HaJlaHUMU $axiBISM CHCTEMOIO OCBIiTH.

3 MeTOI0 10/10/1aHHS 3a3Ha4Y€HOr0 NPOTUPIYYs B 6araTh0X pO3BUHEHUX
KpaiHax cBiTy 3anpoBa/KyeTbcsi STEM-ocBiTa, cipsimoBaHa Ha pOpMyBaHHSA
IHHOBalLliIMHUX KOMIIETEHTHOCTEX 1iX TpOMaJsfH 33 [MiJBULIEHHA
iHHOBALIIMHOCTI W KOHKYPEHTOCIPOMOXXHOCTiI JepkaBu. HeoO6XigHICTb
iMmmieMeHnTauii STEM-ocBiTH B YKpaiHi 3aieK/iapoBaHa B HU3L Jlep>KaBHUX
JIOKyMeHTiB, a caMe: «KoHuenuil po3BUTKY NPUPOAHUYO-MATEMATHUYHOI

ocBiTu (STEM-ocBiTu)» (2020), Hakazax MOH VYkpainu «IIpo yTBopeHHs
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po60o4ol rpyny 3 nuTaHb BHpoBamkeHHSA STEM-ocBiTu B Ykpaini» (2016),
«[Ipo BHeceHHs 3MiH [0 CKJaZly pob604oi rpyny 3 MUTaHb BIPOBA/PKEHHSA
STEM-ocBiTu B  VYkpaini» (2017), «Ilpo npoBegeHHs  AOCIIIHO-
eKCIIepUMEHTAaJIbHOI pOOOTH BCEYKPAIHCbKOTO piBHA 3a TeMolo: «HaykoBo-
MEeTOJAWYHI 3acajd CTBOpPeHHS Ta (QYHKI[iOHyBaHHS BceykpaiHCbKOTO
HayKOBO-MeToau4YHOoro BipTyasbHOro STEM-nentpy (BHMB STEM-nenTp)»
Ha 2017-2021 poku» (2017), «IIpo peasnisaniro iHHOBALiIHHOTO OCBITHBOTO
IIPOEKTY BCEeYKpPaiHCbKOro piBHA 3a TeMow «fA-mocaigHuvk» Ha 2018-2021
poku» (2018), Ilnani 3axoaiB uoA0 BopoBagKeHHss STEM-ocBiTu B YKpaiHi
Ha 2016-2018 poku Ta iHIIUX.

Y npouneci po3BUTKy STEM-ocBiTM B YKpaiHi BaXXJMBUM €
BHBYEHHS], OCMMCJEHH K TBOpYEe BUKOPUCTAHHSA MPOTrPeCUBHUX
3100y TKIiB KpaiH, IKi B)ke MaloTh [IeBHI pe3yJibTaTH B 03HauYeHiu chepi. ¥
IIbOMY KOHTEKCTI JO1[iJIbHUM 6a4yUTbhCs 3BepHeHHS A0 AocBiay CIIA, sk
KpalHHY, 10 3aWMa€ CTiMKI Jigdpyrodi nmo3unili B  HOiArOTOBLI
KOHKypeHTocnpoMoXHUX STEM-daxiBiiiB.

JlOLiNIBHICTh 3’CyBaHHS TEOPETUYHHUX, ICTOPUYHUX, HOPMATHUBHUX,
3MiCTOBO-NpoOLleCya/lbHUX Ta MNpodecikHo-neaaroriynux 3acan STEM-
OCBiTU y cTapuwiid cepeaHid wmkoJsi CIIA nos’ssi3aHa 3 HeoOXiAHICTIO
pO3B’I3aHHSA HU3KHU CyINEepevyHOCTeN y PO3BUTKOBI BITYU3HAHOI CUCTEMU
3araJibHOI cepeHbO1 OCBITH, 30KpeMa MIXK:

® 3alMTOM Cy4aCHOro CyCHiJIbCTBA 111010 niZATOTOBKHU
BUCOKOKBaJlipikoBaHux STEM-daxiBLiB, 3JaTHUX NpPOAyKyBaTH U
epeKTUBHO 3aCTOCOBYBATHM HAYKOMICTKiI TeXHOJIOTii Ta HeJ0CKOHAJIiCTIO
HAyKOBOTO MiAIpyHTA AJis po3BUTKY STEM ocBiTy;

® MiJABUIIEHHSAM yBardy Jio 3anpoBaxeHHs STEM-ocBiTH B 3akJazax
3araJlbHOl  cepeHbOI Ta IMO3ALUKIJIBHOI OCBITM U HEAOCTAaTHLOIO
po3po6JieHicTO  1i HOpPMATUMBHHUX,  3MICTOBO-NpOIleCyaJilbHUX  Ta

npodeciiiHO-eAaroriyHux 3acaf;
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® HeOOXiHICTIO IMIUIeMeHTalii IHHOBAaLliIMHUX KOHLENTYaJbHUX
ilel aMepUKaHCbKOro JOCBily B KOHTeKCTi po3BUTKY STEM-ocBiTU WU
BiZICYyTHICTI0O pyHIaMEHTAJIbHUX BITYU3HAHUX MOPiBHAJIbHO-NIEJArOTiYHUX
JloC/i)KeHb B O3Ha4veHid cdepi, 110 AO3BOJATH YAOCKOHAJIUTH OCBITHIN
npoLec 3aK/a1ajiB 3arajbHoOI cepeHbOI OCBITU B YKpaiHi.

HaykoBa mnpo6Jiema, 1o cTaja NpegMeTOM pO3IJsAAy, Nepejodadae
6araToaCneKTHUM XapaKTep aHa/lidy cTaHy ii po3pob6JsieHOCTi. ¥ cydacHUX
YyMOBaX VKpalHCbKa MeJaroriyHa KOMIIApaTHUBICTUKA IMOCTIKHO IOMOB-
HIOETbCA YUCJIEHHUMHU aMepUKaHICTUYHUMU PO3BiJKaM{, L0 OXOIUIKITh
IIUPOKe KOJIO NP06sieM po3BUTKY OCBITHBOI cucTteMu CIIA Ha pisHUX piBHAX
il ¢yHKI[iOHYyBaHHA. Y MeXKaxX HaIIoro JOCJi/PKEHHsS Ha OCOOJIMBY yBary
3aC/IyTOBYIOTb HAyKOBI IIpaly, NPUCBAYEHI pi3HUM acleKTaM pO3BUTKY
3arajJibHoOI cepeJHbOI OCBITH JI0C/iAKyBaHoi kpaiHu (I'. ABUiHHiKOBa, |. baben-
ko, €. bapunko, O.bes3, f. beabmas, A. biga (Yuuyk), l. Binenpbka, M. boit-
yeHkKo, I. BeTpoBa, 0. 3a6os0THa, O. JlemuHcbkul, T. JlixHeBcbka, O. [lnaxoT-
HIOK, A. CopyeBa, I1. Tagees, H. Teanuko, A. YepHsikoBa, C. lllymaexsa, M. llly-
TOBa Ta iH.). Pa3oM i3 TUM 3ayBakuMMo, 110 OGIJIBLIICTh i3 0O3HAYEeHHUX Npallb
Jii1Ie No6iYHO TOpKarThcs npodsieMu STEM-ocBiTH 0C/iIKyBaHOI KpaiHHU.

STEM-ocBiTa K mneparoriyHui ¢eHOMEH CTaJld NpeAMeTOM
HAyKOBUX MOULIYKIiB TAaKMUX BITYU3HAHUX NOCHIAHUKIB, AK B. AHJApI€EBCHKa,
C. babiiiuyk, 1. Bacunamko, O.lonuyapoBa, C.[opb6enko, C./leMbinbKa,
O. Kopuiynosa, O.Ky3bmeHnko, O.Jlo3oBa, H.Mop3se, O.IlaTpukeesa,
H. ITosixyH, I. CiinyxiHa, [. YepHebKKM Ta iHIIII.

Cepen  3apyOikHUX  JociaifHUKIB  npobsemam  STEM-ocBiTu
NPUCBATUJIM CBOI HayKoBi gociaimkeHHda /. bpayH, [l. banka, /. bekki,
K. benkc, b.bepHwtenn, /[Ix.Baaptep, C. By, K.TanotTe, B./larrep,
A. loycon, T.JleKouTo, JI. Iurnim, P.Kanpewpo, T.Kemni, T.Kenneni,
. Kinr, A. Kim, /I>x. Konoguep, C. Kopay, k. KpicteHcoH, k. Kynepumiar,
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I1. lJapcon, €. JIi, [xx. Hoyns, M. Ogensn, M. Pay, I'. CinaTtpa, B. CelipaHiaHh,
H. Couaka, II. XepHanges, /. Xosinen, E. Yy, II. llysbn Ta iHLi.

[IpoTe KOMIJIEKCHI AOCAIKEHHA aKTyaJIbHUX TeHJEeHLid PO3BUTKY
STEM-ocBiTu B Ykpaini Ta CIIIA nokKu 110 He CTaJIv IpeiMeTOM CUCTEMHOIO
BUBYEHHS M LiJIICHOr0 aHasli3y BITYU3HAHUX YUEHUX.

3 orsigAy Ha Taki MipKyBaHHS, AOLIJIbHUM 0AaYUTbhCS MOPiBHAJBHUMN
aHaJIi3 TeOpPeTUYHMX Ta OpraHizauivHo-negarorivHux 3acag, STEM-ocsitTu
B YkpaiHi Ta CIIIA 3 MeTOI0 TBOpUOI iMIJIEMeHTallil TO3UTUBHUX 3/I00YTKIB
aMepUKaHCBKOro AOCBiAy y mpoleci MoJepHisanil BITYU3HAHOI CUCTEMU

IKiJIbHOI Ta N03allKiJIbHOI OCBITH.
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PO3JLJI 1
TEOPETWYHI 3ACA/IM STEM-OCBITH B YKPAIHI TA CIIIA

1.1. STEM-ocBiTa y BITYM3HAHOMY HAYKOBOMY AUCKYPCi

STEM-ocBiTa AK nmnejaroriyvHud  ¢(eHOMeH  XapaKTepPHU3YEThCA
CKJIQJIHICTIO ¥ 6araTOBUMIPHICTIO, 1110 3yMOBJIIOE HEOOXiIHICTh BU3HAYEHHS
KJIFDYOBUX ACIMEKTIB il po3r/idaay. Y HalloMy AOC/TiPKEeHHI 0 TAKUX acleKTiB
MU BIJHOCUMO Te€OpPETHUKO-MeTOLOJIOTIYHUY, MOPiBHAJBHO-IIeJAaroriuyHui,
opraHisauiiHui, MeTOAWYHMK Ta npodeciiiHo-neaarorivHuK. O3HaveHi
acleKTH BifoOpakaloThb OCHOBHI HAIlpsIMM HAayKOBUX PO3BiJOK i3 mpobseM
STEM-ocBiTH, 3/1iHCHEHI BITYUN3HAHUMU A0CTiJHUKAMH.

[Tomwyk HayKOBUX JKepeJs 34iMCHIOBABCA 32 HAa3BOI Ta KJIHYOBUMU
C/IOBaMU B HalLiOHAJIbHUX €JIEKTPOHHUX 6ibJioTekax (EsiekTpoHHUMI
katasor HanioHanbHoi 6i6sioTekn YkpaiHu imeni B. I. BepHagcbkoro

(http://irbis-nbuv.gov.ua/cgi-bin/irbis64r 81/cgiirbis 64.exe), EnekTpon-

Ha 6i6J1ioTeka [HCTUTYTY 06/1apoBaHoOi JUTHUHU

(http://biblos.iod.gov.ua/catalog.php?cat id=13)) Ta 6i6aiorpadpiuynux i

pedbepaTuBHUX 6a3ax AaHux (Google Scholar (https://scholar.google.com/),

SCOPUS (https://www.elsevier.com/solutions/scopus) Ta Web of Science

(https://mijl.clarivate.com/)). HasBa Ta/a6o KkJIOYOBI cJOBa MaJsu

000B’s13K0BO BKJ/IOYaTHU TepMiH «STEM-ocBiTa».

[Ticig 34iicCHEHHSI aBTOMAaTHYHOTO MOLIYKY B OKpeC/JeHHUX BHIle 6a3ax
JlaHUX, MU TIPOJIOBKMJIU MOLIYK HAYKOBUX CTaTeH i3 Mpo6JieMU J0C/iPKEHHS
B TaKUX HayKOBUX (axoBUX BHUJAHHAX, K «BicHuk [JyxiBcbkoro
HaliOHAJIbHOTO NeJaroriyHoro yHisepcureTy iMeHi OsiekcaHzpa JloBXXeHKay,
«HaykoBHM BiCHUK YXTropoJCbKOIr0 YHiBepcUTETY», «HaykoBi 3anucku Masoi

akaZieMii Hayk Ykpainu», «[legaroriydi Hayku: Teopis, icTopis, iHHOBaIilHI
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TexHoJiorii», «OcBiTa Ta pPO3BUTOK 00JapoBaHOI o0cobucCTOCTI», «PigHa
IIKOJIa», @ TAaKOX MaTepiajiax HayKOBUX KoHpepeHLik 3 npobsiem STEM-
OCBIiTH, MpoBeAeHUX [HCTUTYyTOM 00JapoBaHOl AUTHMHU. Takuik BUOIp OYB
00YMOBJIEHMM  OTPMMaHHSM  HaWOULIbIIOI  KiJIBKOCTI  pe3y/bTaTiB
aBTOMaTHU4HOro noiyky. Ha faHomy etami o0 KpuTepiiB Bijo0Opy HayKOBHUX
npainp JJis 6ibIl JeTaJbHOrO aHasli3y, KpiM Ha3B Ta KJOYOBHUX CJIiB, OYJIO
JI0JIaHO BIJIMOBIAHICTh 3MICTY aHOTALlid BUOKPEMJIEHUM HaMH acleKTaMm
po3rsAAy npobseMu. Y npoueci 3’CyBaHHs CTaHy pO3p00JIeHOCTI Mpo6JieMu
STEM-ocBiTH y BiTYM3HSIHIN HAyKOBIH JliTepaTypi MU OOMEXHUJIA CTPATETil0
NOLIYKY YKPAalHOMOBHUMM Ta aHIJIOMOBHUMU HAyKOBUMH CTATTAMU
YKpAIHCbKUX y4yeHUX, AaToBaHUMH 2000-2020 pp. [Iponec noiuyKy HayKOBUX

JOKepeJ 115 aHaJli3y BijobpakeHo HaMU Ha puc. 1.1.

MeTa HayKOBOI0 MOLIYKY: 3’sICyBaHHs cTaHy po3pobiseHocTi npodiemu STEM-
OCBITH y BITUM3HSHIN HayKOBIH JiTepaTypi

-

ABTOMaTHYHUHN IMOUIYK B CJICKTPOHHUX KaTajJorax Ta Oazax JaHHUX 3a Ha3BOIO Ta
KIIFOYOBUMH CIIO0BaMU

p.

KJIFOYOBHMH CJIOBaMHU, JATOIO MyOIiKaIlii Ta aHOTaIlI€l0

-

JletanbHUi aHasi3 3MICTY aHOTALlI Ha BIAMOBIIHICTh BUOKPEMJICHUM acleKTaM
O3Sy TIPOOIeMH

-

PesyabTar noumyky

— N Y

Pozmupennii nomryk Ha caiiTax HayKoBHX ()aXxOBHUX BUAAHb 3a Ha3BOIO, ]

Puc. 1.1. CTpaTeria mouyKy HayKOBHX MpKepes JJisl aHaslidy CTaHy

po3pobJieHocTi npo6sieMu STEM-0cBiTH y BITYM3HSAHIN HAayKOBiH JliTepaTypi

10
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AHaJii3 HayKOBUX JiKepeJl 3aCBilUMB, L0 JesKi npayi BUCBITIOTH
BCi 200 JieKi/IbKa acleKTiB, TOMY MOJAaHUM JiaJli pO3MO0/IiJ € Aelll0 YMOBHUM.
Jlasi po3ryiaHEeMO OKpecCJ/ieHI aClleKTHU JeTaJIbHille.

Teopemuko-memodosozivyHuii acnekm STEM-ocBiTM cTaB mnpeamMeToM
pO3rJig/ly TAaKMX BITYM3HSAHUX HayKOBLIB, K B. AHTOHOB (2018) (akmeosioris
KpeaTUBHOCTI JUTHHHA Ha ocHOBi STEM-ocBitu); O. Byrtypsaina (2017)
(pistocodcbko-ocBiTHS peduiekcia STEM-inHoBaniin); T. loBxkeHko Ta I. ['aB-
pui (2018) (TeopeTUKO-MeTO/0JIOTiYHI OCHOBHU peausisanii STEM-ocBiTu B
MOYaTKOBIM LIKOJII HAayKOBO-NEJAroriyHoro NpoeKTy «IHTeseKT YKpaiHu»);
K.TloctoBa (2019) (mpuHumnu peasnisaunii STEM nanpsmMy B ocBiTi); I. Xy-
nenbkuil Ta B. AHTOHOB (2018) (akMeouioris reHiasnbHOCTi Ta STEM-ocBiTa Ha
OCHOBI KibepHeTnuHOoi akmeoJiorii); T.Ymanceka (2019) (MysabTH-
AUcHUITiHapHU# nigaxig 1o STEAM-0cBiTH: ryMaHiTapHUM acleKT) Ta iH.

3piiicHioroun  dinocodpcbko-ocBiTHIO peduiekcito  STEM-iHHOBaLiH,
O. BbyrypJiiHa posrsiisggae STEM-TexHoJIOTi0 K OCBITHIO iHHOBaILLil0 Kpi3b
NpU3My XapaKTEepPUCTUK, 3anponoHoBaHux [ Ilpuroxkunum (Ilpuroxus,
1989). BignosigHo, 3a TBepmxeHHAM O.Bytypainoi, STEM sk ocBiTHs
iHHOBallifl «XapaKTepPU3YETbCS KOMOIHATOPHICTIO, CUCTEMHICTIO 3a 06CSroM
3aCTOCYBaHHSI, MNpPU IbOMY [O€EAHYE TEXHOJIOTIYHI, OpraHisaliiHi,
MaTepiaJIbHO-TEXHIYHI pecypcM Ta JIOJACbBKUKA KaIliTas; iHIL[IF0EThCSA
Jlep>KaBolo, [PY LbOMY Jiep»KaBa B JaHOMY BUIIAKY € IPAMUM 3aMOBHUKOM;
BiI3HAYaA€EThCSA MiXKOpraHi3alilHiCTIo, a/i)ke nepefbadaEe CHiBIpal0 Pi3HUX
opraHisaiiii; AUQy3HICTI0O BiJHOCHO CBOrO MOIepeJHHKA, IKMM BHUCTYMaE
NPUPOAHUYO-MaTeMaTUYHA OCBiITA; BUTPATHICTIO, a/XXe BUMAarae MiJroTOBKU
creniabHUX KaJlpiB, NpPOBEJEHHS OpraHisaliiHUX 3axXO/iB, OHOBJIEHHA
MaTepia/lbHO-TexHiYyHOI 6a3u» (ByTypJiiHa, 2017). ABTOpKa TaKoX Bi/jl3HayaE,
mo 3a TunoM HoBU3HM STEM gBysie coborw MaTepia/bHO-TEXHIYHY,
ColliaJIbHY, OpraHi3allinHO-yIPaB/JIiHCbKY, NeJaroriyHy iHHOBAIlil0, OPIEHTO-

BaHy Ha MiJBUILIEHHS] KOHKYPEHTOCIIPOMOXKHOCTI Ziep>kaBH (TaM caMo).
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K. IlocToBa BHUOKpeMJIIOE HU3KY IMpPUHUUIIB peauizauili STEM

HalpsaMY B OCBITI, 30KpeMa:

IHmMezpayii, CYTHICTb AKOTO MOJIATA€E B KOMIIJIEKCHOMY BUKOPUCTAHHI
3HaHb i3 ycix cknagoBux STEM;

Haykoeocmi, 10 BHUMAarae 3’sCyBaHHS NPUYMHHO-HACIIJKOBUX
3B’I3KiB MpolLleCiB Ta fBUIL; INepefady 3HaHb, SIKi BiJNoBiAalTh
PiBHIO pPO3BUTKY HAayKU HaA Cy4aCHOMY eTalli; BHUKOPUCTAHHHA
BaJliAHUX iIHYOPMaLiHHUX AKepeJi TOILO;

iHdugidyasizayii, TOOTO MaKCUMaJIbHOTO BpaxyBaHHS
IHAWBIAYAJIbHUX XapaKTEPUCTUK CIOXKWBaya OCBITHIX NOOCAyr VY
raaysi STEM;

po3sumky, 1O Mependadyae aHajli3 3MiH XapaKTePUCTUK JIIOJUHU
BiZITOBIZTHO [0 3aKOHIB JiaJIEKTUKU;

docnidHUYbKOI cnpsiMoeaHoCcmi, 110 PO3KPUBAETbCA B 3aJly4eHHI
3/100yBayiB OCBITH [0 €KCIepUMEHTAJbHUX AO0CJAiIKeHb i3 METOI0
aKTUBIi3alii IX  Mmi3HaBaJIbHOI  AKTHUBHOCTI Ta  PO3BUTKY
koMneTeHTHOcTel y rany3i STEM (IToctoBa, 2019, c. 295).

B. AHTOHOB QOKYyCy€ yBary Ha akMeoJIOTiYHOMY MiJIX0/li 0 PO3BUTKY

KpPeaTUBHOCTI AUTUHM Yy npoueci HaB4aHHA STEM-aucuunig, aHanisywodu

YUHHHKH, IO AOIIOMArdlOTh JOCATTHU BEPIIWH Y pOBKpI/ITTi 1 KpeaTHuBHOTI'O

MOTeHIiaJy i MalOTh TaKi CKJIaJ0BIi:

aKMe-TIOTeHI[iliHe Oa)KaHHS;

aKMe-eHepris (JyXoBHa);

aKMe-3/10poB’sl (AyXOBHE, MOpaJibHE, ICUX0JIOTiYHe, Ppi3uyHe);
aKMe-MeTa (peaJibHa, HepeasbHa, KOHCTPYKTUBHA, PO3MHUTA, JIOTiUHa,
HeJIOTi4Ha);

3HaHHS aKMe-TeXHOJIOT];

NOTEeHI[ilHI akMe-MOXIUBOCTi (AHTOHOB, 2018, c. 6-7).
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ABTOp TmNpONOHY€E BJIACHY KOHIEMNLiI0 PO3BUTKY 0064apOBaHOI
OCOOUCTOCTI, 3aCHOBAHOI Ha TexHoJIOril KibepakMeoJsioriyHoro @iJo-
oHTOreHe3y. JloC/MiAHUK JOBOJAUTD, 10 «3a JOMOMOI'OK KOTHITOJIOTIYHUX
KibepaKMeOoJIOTiYHUX MeJIMKO-0i0JI0TIYHUX iHPOpMal[inHUX CUCTEM MO>KHaA
aKTUBI3yBaTHU IHTeJIeKTyaJibHI TMpolLecu Ccy0'eKTa, Bi3yasi3ylyd Ha
KOMI'IOTEpPI HOro 3Ai0HOCTI, HporpaMyBaTH MOro iHTeJIeKTyaJlbHUMN
PO3BUTOK, KOHIPYEHTHICTb i3 c00010 (JOBKI/LIAM) Ta eMOLIMHUHY,
HeWpoddiziosoriyuHuu ctaH Tomo» (AHTOHOB, 2018, . 9).

Ha npozoBxeHHdA TeMU 3alpoBapKeHHd aKMeOJIOTIYHOIo Migxoay B
STEM-ocBiTi npuBefemMo pe3yJibTaTH HAYKOBOI po3BiAku [. Xyaelbkoro y
cniBaBTOpCTBI 3 B. AHTOHOBUM. JlocaigHUKK po3srasgaroTb STEM-ocBiTy
Kpi3b NpH3My KibepakMeoJiorii — HayKHd NPO TEXHOJIOTiYHE MO/leJI0BaHHSA
PO3BUTKY U  YAOCKOHAJIEHHd TBOpPYOl IHAMBIAYaJIbHOCTI  JIFOJWHH.
KibepakmeoJiorisi cTaBUTh 32 METY TEOpeTUYHE U MPaKTUYHE KOMIT I0TepHe
MO/ieJIF0BaHHS aKMe-3/1i0HOCTer 0COOMCTOCTI 3a OMOMOTOK0 iHpOopMaLiiHUX
TEXHOJIOTiM i3 BUKOPUCTAHHSM KibepaKMeoJIOTIYHUX METO/IB, 1110, Y CBOIO
yepry, CIUPaKTbC Ha METOAY aKMeoJIoTii, KibepHeTHKH, MaTeMaTHKH,
IpaKCeoJIorii, CUHEePreTUKMA Ta IHIIKMX HayK. Y CBOIW PO3BiAlli aBTOpHU
3aCTOCOBYIOTh IiJIXO[M €TacoJIOTiYHOI KibepakmeoJiorii 3a JI0MOMOTO0
pPO3p006JIEHUX AJITOPUTMIB, 110 CAMO3MIHIOIOTBCA Ta CAMOHAJIALITOBYIOTHCSA
(Xyaeubkuit Ta AHTOHOB, 2018).

Y cBoro yepry, T./loBxkeHko Ta l.I'aBpull, y KOHTEKCTI pO3IJIAAYy
TEOPETHUKO-METOAO0JIOTIYHUX 3acaj, peaJiizanii STEM-ocBiTH B MO4YaTKOBIU
IIKOJII B MeXax HAyKOBO-NeJArorivyHoro NpoOeKTY «lHTesieKT YKpaiHU»,
NEPEKOHJIMBO JIOBOJATH, IO MIAIPYHTAM AJs peasisanii STEM-ocBiTu B
NOYaTKOBIM IIKOJIi Ma€ CTaTHU MOCTHEKJACMYHA OCBITHS MapajUrma, Iio
aKLEHTY€E yBary Ha «CTBOPEHHI YMOB JJid CaMOaKTyaJsi3aliii Ta TBOPYOIl
camopeaJiizalii 0COOUCTOCTI B CKJIAJAHOMY, HeJIiHIHHOMY, HecTabiJIbHOMY

CBiTi. AKCIOJIOTIYHUMHU iMIepaTUBAMU [JepKaBHOI OCBITHbOI IMOJIITUKUA B
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NOCTHEKJIACUYHIA MapafiurMi BHUCTYNA€ OpraHiyHe TMOEAHAHHA TEXHO-
KpaTU3My 3 I'YMaHICTUYHHUMU NIPIOPUTETAMU TA KYJIbTYPOLEHTPUYHICTIO, 1110
penpe3eHTyE TaKi THUIIOBI PUCH KYJbTYPHOI OCOOUCTOCTI, SIK AYXOBHICTB,
HaliOHaJIbHA CBiOMICTb, KYJIbTYpPHA TOJIEPAHTHICTb, IO3UTUBHE MUCJIEHHH],
pPO3BUHEHUI eMOLiMHUN iHTeseKT Towo» ([loBxeHko Ta 'aBpuil, 2018).

OTXe, MOXXeMO KOHCTATYBaTH, 1110 aBTOPU NPONOHYIOTh iHHOBALilHI
migxXoAu [0 BU3HAYeHHs MeTojoJioriyHux 3acag STEM-ocBiTH, oJHaAK
pPO3BiZIKM, Y AAKUX Oysla 60U LiJiCHO mpejcTaBjeHa MmeTogoJioria STEM-
OCBITH Y BITYUM3HAHOMY HAaYKOBOMY JAMCKYpPCi, HA JJAHUA MOMEHT BiZ|CyTHI.

Tako02K Haro/J0CUMo, 1[0 OCTAHHIM YaCOM aKTHUBI3yBaIUCA AOCIIPKEHHS
NOpIBHA/NbHO-Nedaz202IYHO20 HANPSMY, V SKUX BHUCBITJIEHI pi3HI MpobJiemMu
STEM-ocBiTH 3apy0iXXHUX KpaiH. Y MexaxX 03HAayeHOro achekTy 3ac/yro-
BYIOTb Ha yBary Ipalli Takux HayKoBLiB, K C. ba6iiuyk (2018) (nmpo6JieMu Ta
nepcnekTuBu po3BUTKy STEM-ocBitu y CIIA); M. boituenko (2016, 2018a,
20186) (po3BUTOK 06apOBaHUX ZiTer Ta MoJioai 3acobamu STEM-ocBiTH y
CIIA); H. Mipua ta O. Xomenko (2018) (3apy06i>xkHHM [OCBiJ nefaroriyHoi mij-
TPUMKHM 061apoBaHoi MoJ10/1i 3acobamu STEM-ocBiTH); O. OHonueHko (2019)
(mocBig opranizarnii STEM-ocBiTu B CIIIA, ABcTpaJii Ta @iHnsaHAjL) Ta iH.

Y Mexax aHaJsi3zy gocsigy opraxizauii STEM-ocsitu B CIIA, ABcTpautii
Ta Qinagagii O. OHomyeHKO POKYCYETbCS Ha OCBITHIX CTpaTerisix y rasnysi
STEM-ocBiTH, HasiBHUX NpobJieMax Ta MOXJIMBUX LUISAXaX iX pO3B’siI3aHHS.
Tak, 30KpeMa, aBTOp XapaKTepPHU3Y€E OCHOBHI Bixy B po3BUTKOBI STEM-ocCBiTH
B CIIIA, dokycyrounch Ha MUTAHHAX JiIIbHOCTI HallioHaJIbHUX YPSZIOBUX Ta
HeypsfoBUX opradizauin i komitetiB 31 STEM-ocBitTu (HauioHasbHoro
HaykoBoro ¢oHzay, HanioHanbHoi gociignunbkoi pagu, Komitety 3i STEM-
ocBiTu mnpu HaykoBo-TexHosioriuHiA pagi, HanioHanbHiK KowMmicii 3
BUKJIQJIaHHSA 1 MaWOyTHbOTO AMepUKH, YNpaBJliHHS HayKOBO-TEXHIYHOI
NOJIITUKY aiMiHicTpauii npe3uzaenTa CILIA To11o), 30KkpeMa 111010 pO3pOOKHU 1

rneperjaaanay CTaH,L[apTiB 13 IMPUPOAHNYO-MATEMATUIYHHUX HaAYK. Takox
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JIOCTIJHUK POOUTH KOPOTKHUM OIJIfJ, CTPYKTYPU CTAaHAAPTIB AJI KOXHOI
STEM-opieHTOBaHOI AWMCUMUIUIIHM IIKUIbHOI nporpamu (¢i3uku, 6ioJiorii,
reoJiorii, aCTpOHOMII Ta iHXKeHepii), 1[0 BKJIKOYAE TaKi KOMIIOHEHTH:

® [IPAaKTUYHI HABUYKU — HAYKOBI Ta iIHXKeHEepHI;

® 3MICT — OXOIIJIFOE OCHOBHI 3HAaHHS 3 JUCLUIJIIHU;

e y3arajJbHIOBaJIbHI (Hackpi3Hi) koHUenTH (OHonm4yeHko, 2019).

0. OHONMYEHKO NEPEKOHJIMBO JOBOAUTbH HEOOXiHICTb YNPOBaKEHHS
iHHOBaIiMHKUX GOpPM Ta METO/iB HAaBUYAHHS, HaZ@HHS OCBITHbOMY MPOIECY
NOLIYKOBO-AOC/HIAHUIBKOIO XapaKTepy, I[OCUJIEHHH eKClIepUMeHTaJbHO-
NpaKTUYHOI pPOOOTH IIKOJISIPIB Yy JiabopaTopisix i3 HaMCydacHIilIUM
obJiagHaHHAM. Ha/i3BM4YallHO BaXX/IMBUM Y LIbOMY KOHTEKCTi aBTOp 6a4UTh
npoBeseHHs BcecBiTHbhoro koHkypcy Intel ISEF (International Science and
Engineering Fair) - HaliMacluTabHIIoro Mi>kHapoAHOTO 3MaraHHs1 HAyKOBUX
Ta iH)KeHePHUX MPOEKTIB, BUKOHAHUX Y4YHAMHU 13-18 poKiB 3 ycboro CBiTy,
SIKUH KOKHOTO poKy npoBoauThca y CIIA 3 meToro ineHTUdiKaLil 1 HaJlaHHS
OiATPUMKKM  00JapOBaHiil  y4HIBCBbKIM  MOJIOZi, PO3BUTKY HAyKOBHUX
JIOCTipKeHb Y Taly3i NpUKIaJHUX, QYyHJAaMeHTaJbHUX HAyK Ta TEXHIYHOI
TBOp4OocTi (OHOMYeHko, 2019).

Ananisyroun gocBig opradisauii  STEM-ocBitn B ®@innsangii, O.
OHOIMYEHKO JeTaJibHO 3yNUHSETbCA Ha mporpaMi LUMA, mo sBjsie coboro
IPOEKT PO3BUTKY OCBITHM 1 HAyKW, fAKMA KOOpAMHYeETbcA HauioHasbHOMO
Pamoro ocBitTu @innanpili. [lporpama chopsMoBaHa Ha iHTerpaiiito
NPUPOJHUUUX HAyK i MaTeMaTUKH, PO3BUTOK iHTepecy QiHCHKOI yYHIBCbKOI
MOJIOZI /[0 MaTeMaTU4YHUX Ta MPUPOJHUYMUX HAYK, HAYKU U TEXHIKH,
MOKpallleHHs] AKOCTi (QIHCbKOI HAayKOBOI OCBITM Ha MiXXHApOAHOMY piBHi,
YZAOCKOHAJIEHHS OCBITHBOI NMPAKTUKK TOWLIO0. Y MeXax O3HAa4eHOoi MporpaMu
ctBopeHo 13 LUMA-1eHTpiB pU pi3HUX 3aKJjajiaxX BUILOI OCBiTH DiHASH/I,
BUJAETbCA MikHapoAHuil »xypHan LUMAT, pe nyO6uiKyooTbCcs CTaTTi,

npucBs4eHi npobsiemaM STEM-0cBiTH, IPOBOAUTBHCS MiXKHAPOJAHUKW KOHKYPC
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iHTerpoBaHux NpoekTiB StarT Ajig BCIX TUIIB 3aKJIaZiB OCBITH MiJ racjioMm
«KoxkHa UTHHA Ta MiJJIITOK MOXe CTaTH 3ipkoto (Star) y koMaH/{Hii1 po6OTi
(Teamwork)» (OHonyenko, 2019).

3BepTar4uch A0 A0cBiay ABctpaJii, O. OHOIMYEHKO 3BepTa€E yBary Ha
NpiopuTeT pPaHHbOro 3ajydyeHHd A0 STEM-ocBiThU B KpaiHi, 1110
Bifoopaxxaerbcs y nporpami ELSA (Early Learning STEM Australia) ana
JOWKIIBHAT. [0ioBHOW MeTorw mnporpamMu ELSA € akrtuBisania y4acti
aBcTpasincbkux Aiterd y STEM i 36iybliieHHS piBHSA iX IUPPOBOI TPaMOTHOCT!I.
Takox aBTOp OKpecJ€ NpPOBiAHI 3aBAaHHA po3BUTKY STEM-ocBiTU B
ABcTpauii, Bigo6pakeHi B «HaljioHa/bHIN cTpaTerii pO3BUTKY IIKiJIbHOI
STEM-ocBitu Ha 2016-2026 pp.» (National STEM School Education Strategy),
a caMe: pO3BUTOK 37i0HOCTeN, 3aaydeHHs A0 STEM Ta mifgBUILEHHS iHTepecy
YYHIB 10 JUCUMILJIIH 03Ha4Y€eHOI rajaysi; 3MiljHEHHA MOTEeHLiaay neJaroriyHux
NpaliBHUKIB Ta MigBUILEHHA AKOCTI BUKJaZaHHA STEM-aucuuiuiis;
PO3BUTOK MOKJIHUBOCTeM Mg 3400yTTsA STEM-0CBiTH B 3aksajiax 3arajibHoi
cepefHbOI OCBITH; HaJaroJkeHHs1 epeKTUBHOI MapTHEPCbKOI B3aEMO/ii Mk
3aKJlaZlaMM BUIIOI OCBITH, 6i3HECOBUMM CTPYKTYpaMMU Ta MPOMHCJIOBICTIO;
p03po6JieHHS NOTYKHOI 6a3u AaHux (OHomueHko, 2019).

AMepUKaHCbKUM [OCBiJI pO3BUTKY 00/JapOBAHOCTI Ta MejaroriyHol
NiATPUMKH 06apoBaHUX y4HiB 3acob6amMu STEM-ocBiTH cTaB npeaMeToM
HayKoBoro iHTepecy M. bondeHko. ABTOpka 3ayBaxkye, o HUHI B CIIA
HaJIIYYETHCA MOHAJ, CTAa JepKaBHUX 3araJibHOOCBITHIX IIKiJ, 110 MalwTb
STEM cneuianizanito. JlocsigHuIsd pO3KPHUBAE 0COOJUBOCTI TaKUX LIKIJI:

e CTBOpPEHHA I'pyIl OLHOJIITKIB 3i cliJIbHUM iHTepecoM 10 STEM;

e MOXJIMBICTB noryin6eHoro BuB4eHHda STEM-aucnuniig;

® MOXJIMBICTb 3alMaTHCS HAYKOBHUMH [JIOCJi/PKEHHSIMHM K POOUTH
BIIKpUTTS;

® 3a/IyyeHHs [0 NIPAaKTUYHOI JisdJIbHOCTI HAa COPaBXKHIX po60YHX MicUsax

y rany3i STEM;
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® MOXJIMBICTb O3HAaWOMJIEHHSI 3 POJbOBUMU Mojensamu STEM-
npodeciu (boriuenko, 2018a).

Jlo 3apy6i>KHOTO AOCBily pO3BUTKY 00/1apOBaHUX Y4YHIB 3BEPHYJIMCS
TAKO>X y CBOIM HaykoBiKk po3Biaui H.Mipya Tta O.XomeHko (Mipya Ta
XomeHnko, 2018). [lpoananidyBaBimiM aAocBif opranisanii STEM-ocBiTu B
KpalHax-Jlifiepax, aBTOPY HAaroJOLyKTh HA TAKUX XapaKTEPHUX pUCaX:

® DPO3BUTOK TBOPYOrO MUCJEHHS Ta HABUYOK CHiBOpani 06apoBaHUX
y4HiB 3acobamu STEM-ocBiTu (yHiBepcuTeT AlH-Illapmc, Eruner);

® pO3pO00OJIEHHS iHAMBIYaJIbHOTO OCBITHBOrO IJIAHY 3 yYpaXyBaHHAM
ManbyTHbOI npodecii B rany3i STEM Ta 37i6HOCTEl KOHKPETHOTO
o6aapoBaHoro y4yHs (CIIA);

e mnpoBeJieHHS GaKyJbTaTHUBIB Ta CTBOPeHHs chnenjaibHuXx STEM-
TabopiB, 10 [J03BOJIAIOTH 00JapOBaHHUM Y4YHAM 3[IMCHIOBATU
NpaKTUYHY AisNbHICTD (Besuka Bpurtanis);

e yyacTb y MixkHapoaHux STEM-3maranusx ('onkonr, Kurai);

® 3aJy4yeHHA CiMed 00JapoBaHUMX YYHIB [0 MpOLecy HaBYaHHS,
cniikyBaHHA 3  ¢axiBuamu-npeacraBHukamu  STEM-npodeciit
(ABcTpausis) (Mipuya Ta XomeHko, 2018).
3’dcyBaHHIO Cylepe4JIMBUX NUTaHb B opraxisanii STEM-ocBiTu y

CHIA 3 MeTOH0 BHU3HAYeHHA IEepPCIEeKTUBHUX HAINpPAMIB iMIIeMeHTalii
aMepUKaAHCBKOT0 IOCBiZly B 03HAaY€HOMY acCIeKTi y NPAKTUKY BITUU3HAHUX
3aKJaZliB OCBITH NpPUCBSIYEHO HAayKoBy po3Bigky C. babikuyk. JlocaigHuns
OKpECJIIDE MOXKJMBOCTI, IKi BiJKpUBa€ miATpUMKa ¢deepaibHOTO ypsay
i BCiX y4dacHUKiB 1npouecy STEM-ocBiTU 3 MeTOW eKCTpamoJisALil
aMepPUKaHCBKOTO JJOCBily Ha YKPAiHCbKUU I'PYHT, a CaMe:

® 3JIiCHEHHS MiJArOTOBKW W MeEpPeniiIrOTOBKM HAyKOBO-IEeAaroriyHoro
nepcoHaJsly Ta 37j00yBayuiB ocBiTU B ranysi STEM y 3akaagax Buiioi
OCBITM 4Yepe3 YJOCKOHAJIeHHA KYpPUKYJyMy 3 JUCLMILIIH, 110

HaJsiexkaTb J10 rauaysi STEM, Ta negaroriku;
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® po3po06JiIeHHS HaBYaJIbHUX MaTepiaJiiB, 110 NOTEHL[IHO MOXYTb BUKO-
PUCTOBYBAaTHCA MiJ| YaCc BUKJIaJaHHA (BiZleOpOJIMKY, J0AaTKOBA iH)Op-
Mallisi, KOMITIOTEpPHA Bi3yastisallisi, MOieJII0BaHHS), a TAKOXK IJIaTGOpM
JUIl CTBOPEHHS U MOIIMPEHHA iIHTEPAaKTUBHUX OHJIAUH KYPCiB;

e ¢dopmyBaHHs roToBHOCTI STEM-¢axiBiiiB npucTocoByBaTUCA [0
BHMMOT CBITOBOI EKOHOMIKH, 1110 3MIHOEThCS BUJKUMHU TEMIIAMU;

® IiJABUILIEHHA MOTHUBaLil y4HIB A0 BUBYeHHd STEM-aucuuiuviiH Ta
o6panHs STEM-nmpodeciii 4yepe3 HaJaHHSA CTUNEHAiNd, T'pPaHTIB,
y4acThb Y CTXKyBaHHI Ta iHIIUX JeprKaBHUX [IporpamMax;

e peasi3alnis HAyKOBUX JAOCJi/PKEHBb, pO3POOJIEHHS M Y[ 0CKOHAJIEHHS
ocBiTHiX nporpaM y rany3i STEM Ha Bcix piBHAAX QyHKI[iOHyBaHHS
OCBITHBOI CHCTEMHM; pO3pOOJIEHHS HaBYaJbHUX CTpaTeridi Ta
HaBYaJIbHUX MpOrpaM, y TOMYy 4YHUCIAI W y MexaxX HedpOpMasbHOI
OCBITH, YAOCKOHaJIeHHsI NpodeciiHOl MirOTOBKU Ta MNiJBUIEHHS
KBasiikalil mnejgaroriyHUX MpaliBHUKIB, PO3pPOOJIEHHS OCBITHIX
nporpam ajas STEM-daxiBuis;

® [MOKpallleHH ayguTopHOro ¢oOHJAYy Ta HAyKOBO-NEeAAroriyHoro
CKJIaZy 3aKJIaJliB, 1110 HAZATh OCBITHI mocayru B ranysi STEM;

e 3abe3nedyeHHs 300py CTAaTUCTU4YHOI iHPopMauii Ta OLiHIOBaHHA
HaBYyaJ/IbHUX JOCATHEeHb y4HiB y raaysi STEM-ocBiTy;

® VYIPOBAPKEHHA I'POMAJCHKOI MPOCBITU Ta peastis3alid MPOEKTIB, 110
nepej6avyaroTh HABYAHHS BIPOJOBXK KUTTS (babiliuyk, 2018).
[lepexoasuu 1,0 po3rasay opeaHizayiliHo2o acnekmy JOCIiI)KyBaHOTO

dbeHOMeHyY, 3ayBaKMMO, 10 A0 Li€l Tpyny HAyKOBHUX JXKepeJs MU BiJlHeCIU
JOCJIiIPKEHHS], Y SIKUX BUCBiTJIEHO Mpob6JsieMy opraHiszauii STEM-ocBiTu Ha
pi3HUX piBHAX YHKI[IOHYBaHHS OCBiTHBOI CUCTeMH, 30Kpema: B.
Bepounpbkuii (2017) (uwisixu BHOpOBamKeHHs1 arpobiosoriynoi STEM-
ocBitn); B. 3asapua (2019) (opraHisauiiiHo-nejaroriyHa MoO/JieJib

JgisiabHocTi STEM-ueHTpy B yMOBaxX 3akK/ajay MO03allKiJIbHOI OCBITH);
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C. KanbHoit (2017) (kKoHLenTyaJlbHa MO/JieJib OpraHisaiiii KopnopaTUBHOI
6a3u 3HaHb fAK 3acoby iHdpopMauinHoli niaTpuMKU STEM-ocBiTH);
0. Kopnienko (2018) (popmyBanHs STEM-nipocTopy WIKOJIU AJi1 PO3BUTKY
TBOpYoro mnoTeHuiany ocobucrocti); O.KocTtiok (2018) (BUKOpUCTaHHSA
TexHoJs10Tid STEM-ocBiTH B mo4yaTKOBiM HIKOJIi /I/i1 pOPMYBaHHS KJIHOYOBUX
KOMIIeTEHTHOCTEM B yMoBax HoBol ykpaiHcbkoi mikosin); O. Ky3abMeHKO
(2016) (migxomu p[o po3pobseHHs mporpaM i3 po3BUTKY STEM-
rpamoTHOCTi); H.Mipya Ta O.XomeHko (2018) (3MicT Ta HamnpsMu
oprasisanii oCcBiTHbOTO mpouecy i3 3anpoBazkeHHAM STEM-HaByaHHA 3
MeTO (GOpMYyBaHHS KOMIETEHTHOCTEW Yy TBOPYOI MOJIOJLI 3aKJafiB
npodeciiiHoi (nmpodeciiHo-TexHiuyHOI) ocBiTH); K. IlocTtoBa (2017; 2019)
(nepenymoBu Ta nepcnektuBu STEM-ocBiTH B YKpaiHi; popMu peanizanii
STEM Hanpsimy B ocBiTi); M. Poctoka (2017) (3actocyBanHs STEM-niaxoay
y nporeci ¢GopMyBaHHSl iHTeJIeKTyaJIbHOIO TMOTEHIialy YKpaiHu);
H. Copoko (2018) (mpob6sieMu po3BUTKY iHdopMalilHO-IUPPOBOI
KOMIIETEHTHOCTI BYUTeJIiB JJid nigTpuMKU STEAM-opieHTOBaHOTO Ccepefio-
BUlla ocHOBHOI wikKoJsu); H.IlamkeBuuy (2019) (BukopuctanHsa STEM-
OCBITH Ha 'YPTKOBUX 3aHATTSX Y 3aKJa/iax M03allKiJIbHOI OCBITH) Ta iH.

Y Mexax opraHi3aliiHOro acnekTy 3ac/JyroByE Ha yBary OayeHHS
K.IlocToBoi OCHOBHUX IiepeAyMoB nJjs iMivieMeHTanii STEM-ocBiTh B
YkpaiHi, a caMme: Ha/laro/pKeHHsI CcUCTeMM ifeHTUOIKalii W MNiATPUMKHU
371i6HMX A0 STEM-gucuynuiiH y4HiB; CTBOPEHHsS B 3aKJ/ajax 3arajbHOl
cepefHbOI  OCBITH CHPUATIMBOIO CepefOBMILA, CIPSIMOBAHOrO Ha
ineHTHdikanito y4HiB, fAKI MawThb CXWIBHICTb [0 HOPUPOJHUYO-
MaTeMaTUYHUX Ta TEXHIYHUX HAYK; pO3p006JIeHHS ¥ 3alIpOBa/>KeHHS OCBITHIX
nporpaM (y ToMmy uucai ¥ auctaHuinHux) 3i STEM-Hanpsmi, mo Mae
PO3IIUPUTHA [OOCTYIl [0 SAKICHOI Creliasli30BaHOlI OCBITA He3aJIeXKHO BiJ
TEePUTOPIAJILHOTO PO3TalllyBaHHA; HALIAHHA IeJaroriyHol niATpUMKU LITAM,

SKi JIeMOHCTPYIOTb 3/i0HOCTI [0 BUBYEHHSI OKPEMUX JAWUCHUIUIIH, IO €
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cksagoBuMu STEM, yepes iX ydacTh y NpeIMeTHUX OJIiMITiaZlaX, TEMAaTUIHUX
KOHKYpCaxX pi3HUX piBHIB (Mi>)KHapOJHOIO0, HalliOHAJIbHOTO, PEerioHaJbHOTO
TOIL0); CTBOPEHHS pErioHaJbHUX CHeliaJli30BaHUX 3aKJaJliB OCBITH IiJ
NaTpOHATOM NPOBIAHUX rajy3eBUX HAYKOBHUX YCTAHOB a00 3aKJaJiB BUILOI
OCBiTH; (QOpMyBaHHSI TOTOBHOCTI NeJaroriB /0 BUSIBJEHHSI 00JapOBaHUX
Y4HIB, 30KpeMa B rayy3i STEM; cTBOpeHHSI MeTOIMYHOrO 3abe3nedyeHHs AJ1s
BUSABJIEHHA W HaJlaHHA MeJaroriyHoi NiATPUMKU YyYHAM Y Mexax
NPUPOJHUYO-MATEMATUYHOIO Ta TEXHIYHOIO HaNpsAMIB; CTUMYJIHOBAHHA
3/100yBayiB OCBITM Ta MeJAaroriyHMx MpaliBHUKIB 3a JI0MOMOTOM0
MaTepiasibHOro Ta/abo HeMaTepiasibHOro 3a0xo4yeHHs ([locToBa, 2017).

Okpec/ilol4Yy OpraHisalinHoO-IeJaroriyny mojesb AisabHOCTI STEM-
LEeHTpPY B yMOBAaX 3aKJaZy I03allKiJIbHOI 0CBiTH, B. 3asgpHa 3BepTa€eThCcA 10
flocBiny CyMCBKOrO 00JIaCHOTO LIEHTPY MO3alIKiJIbHOI OCBITM Ta pOOOTH 3
TaJIaHOBUTOK MOJIOAA0, Ha 6a3i sakoro ¢yHKUioHye LleHTp po3BUTKY U
npodeciiHOro caMOBH3HA4Ye€HHs JiTed Ta y4HiBCbKOi MousoAdi «/.1.M.».
[IpyHarigHo 3ayBakxumo, 10 akKpoHiM «/L.LM.» xapakTepusye CYTHICTb
BUXOBHOI [IiSI/IBHOCTI 03HAY€HOT0 LIEHTPY, OCKIJIbKU PO3LIHNPPOBYETHCH SIK
«JI€BI, IHTeJieKTyasIbHi, MoJsioAi». LleHTp HaZa€ OCBITHI MNOCAYTH YYHAM
4-7 xnaciB 3a TakMMM HanpsMamM, fIK pobortoTexHika («RoboCraft»),
npupoJH1di Hayku («Green-lab») Ta MaTeMaTuka («X-Math»). Ocob6suBicTIO
opradizauii HaB4yaHHA B STEM-umenTpi «/.I.LM.» € iHTerpauia o3HayeHUX
HanpsiMiB i3 Kpae3HaBYUM HanpsiMoM («LoveSumy») (3asapHa, 2019, c. 144).

Y Mexax posrssgay ¢dopm opraxizanii STEM-ocBitu (STEM-ypoky
(3anstTsA), STEM-mpoekty, STEM-kypcy) K. IloctoBa perasbHO
xapakTepudye npukJjaag iMmiemeHTanili STEM-npoekty «[poui», 1m0
OXOIVIIOE TaKi rasysi 3HaHb, IK MaTeMaTHKa, reorpadis, 6ioJsoris, Ximis,
¢disuka Ta ekoHoMika (IlocToBa, 2019).

BaxinBy posib B opradizauil STEM-ocBiTU Bifirpae o0cCBITHE

cepefoBulie. BuMmorn go Takoro cepefoBuiia chopmysoBaB H. Copoko:
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HAsIBHICTb SKICHUX €JIEKTPOHHUX OCBITHIX PECYpCiB; BiAKPUTUH JOCTYN YCiX
YYaCHHUKIB OCBITHBOTO IPOLECY 10 eJIeKTPOHHUX OCBITHIX pecypciB; BUKOPHUC-
TaHHS iHHOBauiMHUX IKT; cTBOpeHHS M 3acToCcyBaHHS iHQOpMaIilHO-
AHAJITUYHUX CUCTEM IATPUMKUA HAYKOBUX JOCAIPKEeHb, YIpaBJIiHHA
OCBITHBOIO Ta HAyKOBOIO AiAJIbHICTIO, OL[IHIOBAHHAM Ta CaAMOOLIiHIOBAaHHAM
KOMIIETEHTHOCTEN Y4YHIB; CTBOPEHHS Oe3Me4YHUX yMOB [iJI1 HaBYaHHS;
6e3nepepBHUN NpOdeciiHUU pPO3BUTOK HAYKOBHUX, IMeJaroriyHux Ta
aJIMiHICTPaTUBHUX KaJApiB, 00i3HAHUX i3 CyYaCHUMM TEHJEHI|IIMU PO3BUTKY
STEM-ocBiTH; Hajaro/pkeHHs1 ePEeKTUBHOI CIiBIpalli HA HalliOHAaJIbHOMY Ta
MI>)KHapOJAHOMY PiBHSIX MiX yciMa cTerikxosiiepamu (Copoko, 2018).
0. Ky3bMeHKO OKpec/J€ MigxoAd A0 po3poOJieHHd mnporpam i3
po3BUTKY STEM-rpaMoTHOCTI, OCHOBHUMH 3 IKUX €
® DpPO3WIMUpPEHHS [JOCBily BUBYeHHA oOkpeMux STEM-aucuuruiid i3
BUKOPUCTAHHAM  HaBYaJIbHOI  [AiAJIbHOCTI, OpIEHTOBAHOI Ha
po3B’si3aHHSA Npo6JIEMHU, 1110 NTepeaOadya€ 3aCTOCYBaHHS aHAJTITUYHUX
KOHIENIiM MiJi Yyac BUPillleHHs IJ1I06a/JbHUX NMPOo6JieM;
e iHTerpalig 3HaHb 3i STEM-aucnunuiiz 3a/18 norJinbaeHHs po3yMiHHS
ix 3MicTy, WO BigKpHME B MaWOyTHbOMY IIMPII MOXJIMBOCTI JJIsd
3/100yBayiB OCBiTM I110JJ0 OOpaHHS Kap'EpU 3a TeXHIiYHUM abo
HayKOBMM HamnpaAMoM. Ha ayMKy npefcTaBHUKIB TexHiyHUX 3BO, y
STEM-ocBiTi Mae jgoMmiHyBaTU 6OaraTonpodiibHUM MiAXiZ, 110
nepenb6ayvae iHTerpoBaHicTh y BukjaganHi STEM-aucnumniiiy;
® OHOBJIEHHfI METOJAWMKM BHUKJIAJAHHA KOXHOTO 3 HaBYaJbHUX
npeaMmetiB  STEM cnpsmyBaHHAA moOpsJ i3  iMIJIEMEHTAlli€l0
IHTerpoBaHOro miAXoAy A0 HaBYaHHS, e Taki ckaanoBi STEM-ocBiTy,
AK IPUPOAHUYI HAaYKH, TEXHOJIOTI], IHKEHepHI HayKU Ta MaTeMaTHUKa
BKJIOUEHI B 0/lHY HaBYa/ibHY nporpamy (KysbmeHko, 2016).
Jlemlo  cxoKy Ha momnepejHI0  kKjJacudikalilo  MNpPONOHYHTh

O. [latpukeeBa Ta B. YopHOoMoOpelb, Ki HA3UBAKTh TaKi OCHOBHI MiAX0/U:
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1)po3mrpeHHs HaBYaJbHO-AOCHIAHUIIBKOI [AiAJIBHOCTI MmiJ 4ac
BUBYeHHA oOKpeMux STEM-pgucuumiia. Y Mexax [Jga”Horo mniaxony
BUKOPHUCTOBYETHCA MPOOJEeMHEe HaBYaHHSA, OPIEHTOBAHE Ha MOIIYK LIJIAXIB
pPO3B’sI3aHHSA NPOOJIEM peaJbHOIO CBITY;

2)inTerpoBaHe BuBYeHHs1 STEM-npeameTiB, 10 J03BOJISIE TJIUOIIE
OCSAATHYTH IX 3MICT i MoJIeT1y€e NpoLec YCBiOMJIEHOT0 BUGOPY MaOYTHBOI
npodecii B TexHIYHi a60 HAyKOBIiH chepax;

3) «baraTonpodiibHUU» MiAXi[ nepenbadae HAOJMKeHHS HaBYaHHS
Jl0 peaJibHUX YMOB BHUPOOHUIITBA. Y JJaHOMY BUMAJKy 3400yBay OCBITU
BUKOPHUCTOBYE BJIACHI 3HAHHSA 3 METOK PO3B’I3aHHA TEXHOJIOTIYHHUX 3a/ady,
PO3BHMBA€E BJIACHI TeXHIYHI 3Ai0HOCTI W aKTUBHO HAOyBaE HABUYOK
KPUTUYHOTr0 MucJeHHd. OCBITHIM mpoLec 3aCHOBAaHUMKW Ha BUKOPUCTAHHI
METOAY IPOEKTIB I TEXHIYHOI0 NPOEKTYBAHHS, 3a JOIIOMOI0I0 AKUX MOXHa
iHTerpyBaTU INPUPOAHHYI HAYKH, TEXHOJIOTIl, IHXEeHepHI HayKh Ta
MaTeMaTuKy B €auHy STEM-mporpamy. O3HadeHa nporpama Moxe OyTH
3aCTOCOBaHa He JiMlle MiJ Yyac BUBYEHHHA OKPEMUX AUCLIUILIIH KIJIBHOTO
IUKJy, ajle W JAJisg MOTJIM0JIEHOTO OBOJIOJiHHS 3HAHHSMHU 3 JMCLMILIIH
TE€XHOJIOTIYHOI'0 Ta IPUPOJHUYO-MATEMATUYHOIO LIUKJIIB;

4)ynpoBa/i>keHHs1 iHHOBALLiIMHUX i/led Ta NPOAYKTIB iHHOBaLilHOI
OCBITHBOI AiAJIBHOCTI AK y METOAWKY BUKJAJaHHA KOXHOILO IpeJMeTy-
ckjgazoBoi STEM, Tak i B iHTerpoBaHy MeTOJAMUKY BUK/IAJAHHA €LUHOI
HaByasibHOI STEM-niporpamu (IlaTpukeeBa Ta YopHoMoperb, 2017).

Y nboMy KOHTEKCTI CJYIHO € AyMKa B. baramosoi ta T. Icak nipo Te,
mo iHTerpoBaHi STEM-ypoku (3aHATTs) € ocob6yiMBo0 GOpMOIO HaBYAHHSA
STEM-aucuunJiH, ajpke 3aB/IsIKM BCTAHOBJIEHHIO MIXKIIpeIMETHHUX 3B’AA3KiB
B Y4HIiB QOpPMY€TbCA ILiJiCHUM, CUCTEMHHUU CBITOrJISII, PO3BUBAETHCS
OCOOHCTIiCHE CTaBJIEHHS [10 MPOOJIEM, 1110 CTAOTh IPeJMETOM PO3TJIAAY MiJ
yaCc 3aHATTA. ABTOPKM IPOINOHYIOTh HHU3KYy BapiaHTIB IpOBeJEeHHS

IHTErpOBaHUX YPOKIB:
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e 3a JIOIIOMOIOI0 MNOEAHAHHA NOJiIO0HOI TeMaTHWKU 3 HU3KU STEM-

JUCLIMILIIH;

® 3a J0NOMOT0I0 pPO3pO06JIEHHS iHTEerpoBaHHUX KYpCiB ab0 OKpeMHux

CHELKYPCiB, y AKUX OyAyTb MOEJHAHI HaBYaJbHi MpOrpaMu pi3HHUX

STEM-aucuuILIiH.

Bax/MBICTb TaKWX 3aHATb aBTOPKM BOAQ4YalOTb y MOJIMBOCTI
pO3r/ily MEBHOTO 00’'€KTa YU PpeHOMEHY 3 Pi3HUX OOKiB, 3a JOMOMOTO0
TEPMIHOJIOTIYHOr0 IHCTPYMEHTapil0 Ta 3acobiB pi3HUX HaBYaJbHUX
JUCLHMIJIIH. YHIKa/JbHOIO XapaKTEPUCTUKOK IHTerpoBaHUX/OiHapHUX
3aHATH (YPOKIB) € MOXJIMBICTb iX NpOBeAeHHS [AeKiJibKkOMa BYUTEJNSIMU
(baramoga Ta Icak, 2017).

Jocaimkyroun ocobarBocTi 3actocyBaHHda STEM-miaxoay y mpoueci
bopMyBaHHs iHTeJIEKTyaJIbHOTO TMOTeHLiasny YkKpaiHu, M. PocToka
KOHCTATy€, 10 O3HayYeHUWW MiAxiJi BiAirpae BuUpillaJibHy poOJib B
iMIIeMeHTalil TEXHIKO-TEXHOJIOTIYHUX MPOEKTIB, MAa€ 3HAYHUM MOTEHIial
JUIsl  IHTEJIeKTYyaJIbHOTO  PO3BUTKY W  MauOyTHbOro mnpodeciiHOro
CTAHOBJIEHHSI 3/00yBaya OCBITH, pO3LIHUPIOE JOCTYN [0 iHHOBALIIMHUX
npoaykTiB IT-inaycTpii. Kpim Toro, 3anpoBaixeHHsa STEM-nigxony BUMarae
niIBUILLEHHS MOTHBAllii 3/J00yBayviB 0CBiTH 0 BUBYeHHS STEM-ucumnIiid Ta
obpaHHa B Mailb6yTHboMy STEM-opieHTOBaHuMXx mnpodeciid. 3acTocyBaHHSA
JIAaHOTO MiZIX0AY A03BOJISE YYHAM Kpallle YCBiJOMUTH MOTPeOy B CAaMOOCBITI,
CaMOB/IOCKOHaJIEHHI, CaMOpPO3BUTKOBI M caMopeaJsisalii gk y npodeciiiHiil
JUSVIBHOCTI, TaK i B W[OJIEHHIM MPAKTUYHIA JiSIJIbHOCTI, @ TAKOX CIIPHUSE
PO3BHUTKOBI KPUTHYHOTO MHUCJEHHS, MOOIJIbHOCTI Ta NMPOEKTHOTO OayeHHS
pivicHocTi (PocToka, 2017).

KoHuenTya/sbHy MoZiesib OpraHi3aljii KopnopaTUBHOI 623U 3HaHb SIK
3acoby iHdopmaniHol  migTpuMmku  STEM-ocBiTM  3ampomnoHyBaB
C. KasnibHoM, 06’eiHaBIIN 11 y 'AITh GJIOKIB:

e (JIOK «00J1acTb HaBYaHHA» MiCTHUTb:
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- IpeMeT HaBYaHHA;
- IpOrpaMy HaBYaHHS;
- TeMY HaBYaHH4;
® (OJIOK «0a3a JaHUX» BKJIIOYAE:
- BH/ HaBYaJIbHOI'O MaTepiasy;
- THUI HaB4YaJIbHOI'O MaTepiasy;
- JKepeJio, L0 MiCTUTh HaBYaJIbHUM MaTepiaJ;
® OJIOK «ClLleHapil HaBYaHHSI» XapaKTepU3yeE IMpoleCc yHpaBJiHHA
HaBYaHHAM i nepe0adya€e HassBHICTb CKJIA0BUX, 3a LONOMOT0I0 SKUX
MO>KHa JaTH BIANOBI/I HA 3alIUTAHHS:
- 110 3po6UTHU?;
- 1110 3p06JieHO07;
e 0OJIOK «eKCrnepTHa OLiHKAa 3HaHb» - OLIiHIOBaHHA e(QeKTHUBHOCTI
peaJiizalil cieHapio HaBYaHH;
® OJIOK «KOHCYJbTalil» — HaJaHHA KOHCYJbTALiMHOI [ONOMOTH Y
npolieci peasisaiii ciieHapito HaB4yaHHs (KaabHoit, 2017, c. 71-72).
ABTOp BBaXka€ 3alpONOHOBAaHY KOHLENTYaJbHYy MOJeJib OpraHisalil
KOpIOpPaTUBHOI 06a3yW 3HaHb NEepPCHEeKTUBHHUM IiHHOBAIL[iIMHUM 3aCc000M
po3BUTKY BiTuM3HAHOI STEM-0CBiTH (TaM camo).
Ha misixax 3anpoBa/pxkeHHs arpo6iosioriuHoi STEM-0cBiTH akIleHTYE
B. BepOuibkuii, iKW OKpEeCJIO€ BiiMoBifHy mnporpamy HaijioHasibHOTro
€KOJIOTO-HAaTypaJliCTUYHOTO0 ILeHTpy, 110 I[epeAdadaEe: MNpOBeAeHHSA
NpPaKTUYHUX 3aHATb Ha 6asi JiabopaTopiil arpapHUX 3akJajiB BUILOI
OCBiTH; cHmiBHpaUl0 3 NpejCTaBHUKAMK NPOBIJHUX arpapHUX KOMIIaHIid
3a//1s OTpUMaHHA iHpopMallii 1[0/10 MOXK/JIMBOCTEN MpaleBJAlITYBaHHS B
arpapHoOMy CeKTOpi; MNpoBeJeHHS eKCKypCii Ha Cyd4acHi arpapHi
niZANPpUEMCTBA; POPMYBaHHSA JOCAiIJHULBKUX HABUYOK; y4acThb y MalcCTep-
KJacax i3 MeTOol O3HalOMJIeHH 3 IiHHOBAL[iMHUMU MeTOJHUKaMHU

JliarHOCTUKHU POCJIMH; IPOBeIeHHs arpo-kBecTiB (Bepouubkuii, 2017).
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Jloc/iAHUK HAroJIollye Ha HeOOXiJHOCTI HaJlaroJ)KeHHs CIiBIpalli
3aKJa/ZliB O3alIKIJIbHOI OCBITH, arpapHUX 3aKJIaZiB BUILOI OCBITHU Pi3HUX
pPiBHIB akpeauTalii Ta 0i3HECOBUX CTPYKTYp 33 100yA0BHU
iHHOBalikHOI Mogesi arpob6iosoriuHoi STEM-ocBitu. Iloromxyemocsa 3
aBTOpPOM LIOJ0 TOrO, [0 TaKa CHiBopaud A03BOJUTb CKOOPAUHYBATU [il
BCiX CTEeHMKXO0JIZePiB, a/PKe YCBiIOMJIEHHS NOTPe6 po60TOAABIiB TA OCBITSH
COpUSATHME 3JIarO/PKEHOMY PO3B’I3aHHI0 Npo6JeMU  MiJBUILEHHSA
epeKTHUBHOCTI arpo6iosioriuHoi STEM-ocBiTH.

[IlpuksiazomM Takoi cmiBmpaui, Ha aAyMKy B. Bepb6uinbkoro, mMoxxe
CJIyTYBAaTU OCBITHIA MNPOEKT «Arpoksac», iHininoBaHuW HauioHasibHHUM
€KO0JIOTO-HAaTYPaJIICTUYHUM LIeHTPOM YYHIBCbKOI MOJIOZI Ta KOMIIaHI€0
Syngenta B Ykpaini (2017 p.). [laHMl OpPOEKT - 1Lie MOJepHi30BaHUU
HaBYaJIbHUM KJIaC, OCHAlLleHUH HeOOXiJTHUM TeXHIYHUM Ta JIabopaTOPHUM
06J1aiHAHHAM [IJI1 NPOBEJlEHHS 3aHATh arpOHOMIYHOTO HANpPSMKY [Jid
Y4YHIB CepeiHiX Ta CTapIIUX KJIACIB.

MemoouuHuti acnekm STEM-o0cBiTH 3HaWILIOB BUCBIT/IEHHS] B HAYKOBUX
npaysax TaKMx YKpaiHCbKUX AOCHIAHUKIB, K B. AHapieBcbka (2017) (mpoekT
K 3aci6 peasizanii STEAM-ocBiTM B mo4yaTKOBiM 1iKoJi); A.ATamach,
K. Binuk, €. lanoBasoB Ta B.lllanoBanoB (2018) (BuKOpUCTaHHSA
OHTOJIOTIYHUX pPeCcypCiB €JUHOTO0 MepeXeLeHTPUYHOr0 HaBYaJIbHOTO
inpopmaniiHoro cepenoBuiia A/ npoBeseHHs STEM/STEAM-ypokiB);
O.bukoB Ta 1. BymwmnHa (2019) (STEM-kBecT €K OJWH i3 Cy4acHUX
iHHOBaLIIMHKUX MeTOAiB POO0OTH 3 ob6aapoBaHol MoJoaAw); O.biTaaH Ta
A.Open (2019) (BukopuctaHHs eseMmeHTiB STEM-ocBiTH Ha ypokax Ximil B
3aKJIaJlaxX 3arajabHoi cepeHboi ocBiTH); O. [ymnio (2019) (STEM-ocBiTa gk
edeKTUBHUI 11401p:4 Vi 0 OBOJIOJIIHHS YYHAMU KJIFOYOBUMHU
KOMIIETEHTHOCTSIMHA Ha ypOKax aHrJikcbkoi MoBH); B.3aspnHa (2020) (Be6-
NPOEKTH K Popma aucTtaHliiHOi STEM-ZisiIbHOCTI BUXOBaHLIB 3aKJa[y

no3sauikizibHoi ocBiTH); O. KysabMmeHko Ta C. [lemb6inbka (2017) (STEM-ocBiTa
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SIK OCHOBHHM OPIEHTHUDP B OHOBJIEHHI IHHOBAI[IMHUX TEXHOJIOTIM Yy MpPOILECI
HaBYyaHHS i3MKKM B 3aK/aJlax BUINOI OCBITU TeXHIYHOro Mpodisiio);
0. Jlo3oBa, C. 'opbenko, H. 'onuyapoBa (2017) (BukopuctaHHs 3acobiB STEM-
HaBYaHHSd B YMOBax MOJepHi3allii CUCTEMM MO3alLKUIbHOI OCBITH);
A. Muxanawok (2017) (STEM-ocBiTa K TpaHCAMCUUIIIHAPDHUKA Migxia A0
HaBuyaHHs); I'. Tpyxanenko (2018) (STEM-ocBita y npodisibHOMY HaBYaHHi
sIK 3aCi6 iHTerpauii 6a30BMX 3HaHb) Ta iH.

Jocniguuku A. Atamacs, JK. binuk, €. lllanoBasioB Ta B. IllanoBaioB
pO3po6W/IM M 3alpONOHYBaJd METOJUYHEe 3abe3NedyeHHs [IJii BYUTEJIIB,
HeoOxifHe naaa mnpoBeleHHA 3aHATb 3i STEM/STEAM-aucnuniih, i3
BUKOPUCTAHHAM OHTOJIOTIYHUX peCcypcCiB €JUHOI0 MepexeleHTPUYHOro
HaB4YaJIbHOrO  iHQopManiiiHoro cepepoBuuia  ontology4. ABTOpHU
JIEMOHCTPYIOTh  (QYHKLIOHAJIBHICTD 3alpONOHOBAHOTO METOAUYHOTO
3abe3MneyeHHs] Ha NPUKJAJi BUBUYEHHS TeMHU «BUrOTOBJIEHHS HOTYpPTy».
Bu3HaveHi focnifHMKaMy 3aB/laHHS (03HAUOMJIEHHS YYHIB i3 TEXHOJIOTIED
BUTOTOBJIEHHS  HOrypTy;  (QOpMyBaHHS  HAaBHUYOK  BUI'OTOBJIEHHSA
MOTyPTOBUX KYJbTYp; O3HAaUOMJIEHHS y4YHIB i3 MiKpOOpraHi3zMamy, IO
COPUYUHAKTH YTBOPEHHS HOTypTy Ta Cy4aCHMMU cHocob6amMu Ix
kjaacudikaiii; <¢opmMyBaHHSI BMiHb KOPUCTYBAaTHUCS  OHTOJIOTiIYHOIO
cuctemoro ontology4; ¢opMyBaHHS HaBUYOK MOOYJOBU MPUHIMIIOBO-
TEXHOJIOTIYHUX CXeM peaJibHUX TMpoleciB; ¢GopMyBaHHSI HaBHYOK
MozentoBaHHA 3D 006’ekTiB A Bi3dyasizanii iH)XeHepHUX TOTpeo;
BUKOPHUCTAHHS €JIEMEHTIB €eJIEKTPOHHOTO IOWIYKy 3 METOI OOpaHHA
iHHOBaLiIMHMX HAyKOBUX PO3pPOOOK i3 JOCHII)KYyBaHOI TEMAaTHUKU;
3/iiCHEHHS  MpPaAKTHYHUX  €KOHOMIYHHX  pO3paxyHKiB)  sICKpaBO
JIEMOHCTPYIOTb MOXJIUBICTh IHTerpauil ckaagoBux STEM g nocarHeHHs
KOHKpETHOI A0CiAHUIbKOI MeTU (ATamach Ta iH., 2018).

Po3rsisigaroyd 0co6JIMBOCTI BUKOPUCTAHHSI BeO-MPOEKTIB SIK 3aC00y

auctanuinHol STEM-ocBitu B mexax 310, B. 3asgipHa OKpecsitoe OCHOBHI
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3aBJaHHA IX iMmJieMeHTanjii, a caMme: QOpMyBaHHSI y 3400yBauiB
MO3aLUKIJIbHOI OCBITHU CTIMKOI MOTUBALlil 0 BUBYEHHS IPUPOJHUYUX HAYK,
TEXHOJIOTiH, iH)KEHEpHUX HAyK Ta MaTeMaTHKH, TOOTO CKJaaaoBux STEM
iHTerpoBaHo abo OKpeMo; 3/liNCHEHHS NMPOodOpieHTALiMHOI pOOOTH 1040
Bubopy STEM-npodeciii; oTpruMaHHS NPaKTUYHUX 3HAHb, HEOOXiIAHUX Ui
NOIaJIbIIOI JKUTTELAISAJBHOCTI B TexHocepi, popMyBaHHS TJIUOLIOTO
PO3yMiHHA €KOJIOTII I NPUPOAHU B LIJIOMY.

BusHavatoun STEM-npoekT K rpynoBy ¢&opMy opradisaiii
HaBYa/IbHO-Ni3HABaJIbHOI, TBOP4YOi ab0 irpoBoi AifJIbHOCTI BUXOBAHILiB
3aKJIa/iB MO3aLUKIJIBHOI OCBITH, 1110 XapaKTEPHU3YETHCA 3arajbHO0 METOIO,
JI060pOM aJieKBaTHUX METO/IiB i 3aC00iB Ta nepeAdava€e iHTerpalito TpboX i
6isnbie STEM-auciuniiz, aBTOpKa 3a3Havae, 110 B AUCTAHI[IKHOMY peXUMI
STEM-nipoekTH HabyBawTh iHIIMX POPM peasidallii, TOOTO NepexoAsiTh Y
CTaTyC OHJIaH NpoeKTiB (3aspHa, 2020). ABTOpKa AeTaJbHO PO3TIsAAAE
METOJIMYHI 0COOJIMBOCTI peaJsisanii guctanHuiiHux STEM-npoekTiB Ha
npukJaAi npoekty «I1okosiHHA Z».

[IpoekT sik 3aci6 peasizanii STEAM-ocBiTH B mO4YaTKOBIM IIKOJIi CTaB
npeaMeTOM HayKOBOTo iHTepecy B. AHZpieBcbKoi. JloC/aigHULIAA HArOJIOIIYE,
10 caMe 3a JONOMOrOK IPOEKTYy MOXKHA IHTerpyBaTU 3HAHHA Y4YHIB i3
pi3HUX HaBYaJIbHUX NpeJMeTIB y MNpoueci po3B’si3aHHA MNPAKTUYHUX
npo6JsieM peasbHOTO XUTTA. OTKe, MPOEKT Ma€e Oe33amnepeyHy KOPUCTb
3aBJAKHU Ha/laHHIO MOXJIUBOCTEMN LIKOJIIpaM NPaKTUYHO
BUKOPUCTOBYBAaTU 3/400yTi 3HAHHS, BOJHOYAC TeHEpPYyHYU HOBi igei U
cupusitoud GOpPMYyBaHHIO KOMIIETEHTHOCTEM, HEOOXiJHUX [AJis >KUTTS Y
XXIcT.,, a caMe: MOJIKyJbTYpPHUX, KOMYHIKaTUBHHUX, iHQOpMaIilHUX Ta
conjanbHux (AHApieBcbKa, 2017).

Ocob6auBocTi peanizanii STEAM-npoeKTy aBTOpKa JIEMOHCTPYE Ha
NpUKJIaJi NPOEKTY « CUMETPisi», 1110 nepe/i6bayae BUBYEHHS YYHSAMHU MOHSATH

«CuMeTtpis», «OCbOBa, LIeHTPa/IbHA, A3epKaJlbHa CUMeTpii» Ha 3aHATTAX i3
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JAUCLMIIIH NPUPOAHUYO-MATEMATUYHOrO LUKAY. O3HaueHUM MPOEKT
COpsIMOBAaHUM Ha 36i/iblIeHHS MOiHGOPMOBAHOCTI IIKOJISPIB 1[0/0 BU/IB
cuMeTpii, popMyBaHHS ySBJeHb NPO CUMETPiI0 B HABKOJIMIIHbBOMY CBITY,
aKTyaJli3aljil0 3HaHb Ta IX 3aCTOCYBaHHA [Jid BUpILIeHHA MNPaKTUYHUX
3aZla4. Y Mexax NPOEKTY [AITU MAKTh HAaBYUTHUCA 3/IMCHIOBATU MOIIYK i
00po6Ky iHdopMallii, KOPUCTYIOUMCb pIi3HHUMH [DKepesjaMH, Ta
BidyasizyBaTu oTpuMaHi pe3sysbTaTd 3a pgonomoror IKT. ¥ npoueci
BUKOHaHHA STEAM-npoekTy «CumeTpisa» LIKOJAPI HaMararTbCAd 3HAUTHU
CUMETPIiI0 He JIMIle B OTOYYHYOMY CepelOoBMILi, ajle U Yy PYKOTBOPHUX
TBOpax apxiTeKTypH, 00pa30TBOPYOr0 MMCTeNTBA TOILO, 3/iMCHIOITH
HAyKOBUU aHaJIi3 03Ha4yeHoi npobsieMu (AHapieBcbka, 2017, c. 11).

Y cBoro yepry, O. bukoB Ta l. BymnHa 3ocepemxyoTs yBary Ha STEM-
KBECTaX, L0 SABJAKTH CO00K 3acib ¢(opMyBaHHSI KOMIIETEHTHOCTEH
37,00yBayviB OCBITH W iHTerpye pi3Hi TexHOJIOTii HaBYaHHSA: iIHTEPAKTHUBHY,
JliaJIOrOBy, irpoOBy Ta 340pOB’sI30epeXyBajibHy. ABTOPU JEMOHCTPYIOTh
npukiazj opranizanii STEM-kBecty «3i STEM no xuttio» (With STEM along
the Life), cnpsiMoBaHOro Ha iHTerpoBaHe 3aCTOCYBaHHs 3400yBayaMu
OCBITH 3HaHb i3 reorpadii, exkosorii, iHpopMaTHUKH, MAaTeEMATHUKH, Pi3UKH,
XiMii, a TaK0 iHX€HEePHO-KOHCTPYKTOPCbKMX HABUUYOK Ta HABUYOK POOOTH
B KoMaH/i. O3HayeHu STEM-KBecCcT 0XOIIJIIOE CiM eTaiB:

o «Eko-STEM»;
o «Yucto-STEM»;
o «ApT-STEM»;
o «A3umMyT-STEM»;
o «Jloro-STEM»;
o «TexHO-STEMy»;
e «Kono-STEM» (bukoB Ta bymuna, 2019).
BBaxkaroun STEM-0CBiTY Tro0JIOBHUM [JOpPOroBKa3oM Yy MoOJepHisaLil

iHHOBALIiIMHUX TeXHOJIOTiM miJ 4yac HaB4yaHHA i3k B 3BO TexHiuHOrO
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npodinto, O. KyabMmenko Ta C. [leMbinbka AeTaJlbHO OKPECJIITh 3aC00M
STEM-HaBYaHH#, i, IKUMH aBTOPU PO3YMIIOTb CYKYIIHICTb «00JIaJlHAHHS,
ifler, ABHUIL 1 CHocobiB [ik, 1[0 /03BOJIIOTH peasiisyBaTU AOCJiIHO-
eKCIIepYMEeHTaJIbHY, KOHCTPYKTOPCbKY, BUHAaxXiJHULbKY JiAJBHICTD VY
ocBiTHbOMY nporieci» (Ky3bMeHko Ta Jlem6inbka, 2017). HaykoB1ii BUoKpeMm-
JIIOIOTh QYHKILi], SKi BUKOHYIOTb 3acoo6u STEM-HaB4yaHHS, a came: iHoOp-
MaliliHy, KOHTPOJIbHY, KPeaTUBHY, MPAKTUYHY TOLIO0. YCIO CyKYMHICTh 3aC0-

6iB STEM-HaBYaHHSA JOCAiIAHUKY NOAVIAIOTh Ha Taki BUAM (AuB. puc. 1.2):

3acodou STEM-
HABYAHHSA

|
I 1 1

,E[pylcm_aaﬂi MeTOAHIHi - Texuiuni
- MAPYYHUKH; 40"YHe
- e-TIPYIHHKH; npuaanist
- HaBYaJIbHI I10CIOHHKH;
- KapTKH-3aB/IaHHA, — Indopmarriiiai
- IHCTPYKIIII;
- aTOPUTMHU
— HarypaieHe _
— KoHTpoIroBalibH1
— Oo0pa3zne
3HaKOBO-
CHMBO.TIIHE

Puc. 1.2. 3acobu STEM-HaBuaHHA (cka1adeHO asmopamu Ha OCHO8I

(Ky3bmenko ma [lembiyvka, 2017))

Ak 6auumo 3 puc. 1.2, 1o HaoyHoro npusagasa O. Ky3abMeHKO Ta
C. lembinbka BifjHOCATH HaTypa/ibHe (3pa3KH, iHCTPYMEHTH, MaTepiasy,
00J1a/lHAHHS, TMpWJIaAXd ToOl0); o6pa3He (abo 300pakyBajibHeE), IO
BKJIOYae ¢oTorpadii, penpoayKuii KapTHH, MJIaKaTU TOLLO, Ta 3HAKOBO-
cMMBoJIiYHe (rpadiky, 3HAKOBiI Mojesi, cxeMHM M Tabusuli). BigmosigHo,
TEXHiYHiI 3aco0M HaBYaHHS aBTOPMU MOAIIAITbL Ha iHPopMaliiHi, fKi, y

CBOI0 4epry, BKJKYAKThb BijeoanapaTypy (KOMO'IOTepH, MyJbTHMeJiiHi

29



Bboituenko B. B., boituenko M. A., Copyesa A. A.

TEXHOJIOTil, KIHONPOEKTOPH, MPOEKIINHI eKpaHU), OBepXeA-NPOEKTOPH,
C/IAUNPOEKTOPH, KOMi- Ta IHTEpPaKTUBHI [JOUIKH, JOKYMEHT-KaMepH,
BifleOKOH]epeHIiiHI CUCTeMHM, MapKepHi Ta TEKCTWJbHI [OUIKH,
NPOEKLIKMHI CTOJIMKKA TOLLO, Ta KOHTPOJIOBAJbHI, A0 AKUX HaJexXaTb
TPeHaXKepH, NpUaaau AJis AiarHOCTUKU npoleciB Ta iHui (KysbmeHko Ta
Jlembinpbka, 2017).

Cyii HaroJioCMTH, L0 OpTaHi3aliMHUM Ta METOAWYHHM aCHEeKTHU
posrasgay STEM-ocBiTM € HaMbiabll AOCAIPKEHUMU y BITYM3HSIHOMY
HAyKOBOMY AWCKYypCi, TOAI IK HaCTyNMHUU — npodeciiHO-neAaroriyHum -
Jivie po3pobsseTbea. Ha Haw noruisa, o3HadeHUu GpaKT MOKHA MOSICHUTH
THM, 110, 3BaKal04X Ha CBOIO HOBU3HY, peHOMeH STEM-ocBiTH npuBepTaB
yBary JOCJIAHUKIB CIIOYaTKy CBOIMM CYTHICHUMU XapaKTepUCTHUKAMHY,
HeOoOXi/IHICTIO po3pobJsieHHA popM Ta MeToAiB opraHizauii STEM-ocBiTy,
TOZi IK MUTAHHSA MiATOTOBKM BUCOKOKBasipiKOBaHUX MeAaroriB y raaysi
STEM-0CBITH NOKH 1110 3aJIMIIAETHCA BIJKPUTHUM.

He3sBaxkalouM Ha OKpecJieHe BUILE, Yy Mexax npogeciliHo-
nedazoeivH020 acnekmy 3acJyroBYKOTb Ha yBary npali TaKhX YYeHHX, K
C.byauka (2018) (posbygoBa HamnpsmiB STEM-ocBiTu y mnpodeciiHin
HiZIrOTOBIi KBaJlipiKOBaHUX POOITHUKIB 3 npodecil eJleKTporazo3BapHUK);
H.TonuapoBa (2015) (mpodeciiiHa KOMIETEHTHICTb y4YWUTEJsI B CUCTEMI
HaBuaHHA STEM); T. [laBauw (2017) (po3BUTOK npodeciiHol MOOITBHOCTI
BUKJIaZa4ya iHpopMaTuku B ymoBax STEM-ocsitu); C.Iloasecuuin ta O.
TapacoB (2019) (aktyanbHicTb BukopucTaHHsi STEM-STEAM-STREAM-
TEXHOJIOTIN y cdepi iHKeHepHO-TEXHIYHOI OCBITH JJis CTaJOTO PO3BUTKY
ekoHOMikM  Ykpainu); O.Crtpwxkak, [ CainyxiHa, H.Ilosicyn Ta
[. Yepnenpkuii (2017) (nizroroBka BuutesiB STEM B YkpaiHi) Ta iH.

3ayBaKMMoO, 1[0 O3HAYE€HHUH acleKT 06’eqHAB PO3BiJiKW HAyKOBILiB,
NPUCBSIYEHI IMPOKOMY KOJIy Mpo6JeM MmigroToBKU ¢axiBLiB fK y rajuaysi

STEM-ocBiTy, Tak i pisHoMaHiTHUX STEM-nipodeciii.
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Y uboMy KOHTeKCTi caywiHOow € paymka O.CrTpwkaka w00
HeOOXiJHOCTI BUKOPUCTAHHS MDKAMCHUIVIIHAPDHUX MiAXOJIB Yy MpoIeci
npodeciiHOI MiITOTOBKKM MaMOyTHIX (axiBIiB /10 PO3B’A3aHHA CKJIALHUX
MyJIbTU(PAKTOPHUX Mpo6JieM HoochepH mif yac popMmyBaHHA 3MicTy STEM-
OCBITH. [IpoBigHUM cepes,  TakUX — MIAXOLIB  aBTOP Ha3WBaE
TPAaHCAUCIHUIIIHAPHUH, 110 SBJISIE COO0I0 «CNOCIO 3/J00YTTS HOBOI'O 3HAHHS
3a JOIIOMOTI0I0 CHUHTE3y pecypcCiB AUCLUIUIIHAPHOI Ta MO3aJMCLUIIIIHAPHOI
chep; Ler crocid6 Npu3BOAXUThb A0 CTBOPEHHS IMi3HABaJIbHOI MOJeJI, 10 He
MO>Ke OYTH 3BeJleHa /10 )KOJHOI 3 HayKOBUX AUcUUILIIH» (CTpukak, 2014).

Hocaignuku C. Ilognecuu ta O. TapacoB BBaxarwTb STEM-STEAM-
STREAM-TexHoJioTil 3anmopykKor e(@eKTUBHOrO PO3BUTKY HalliOHAJbHOI
CAUCTEMU BHUIIOI iHXXEHepHO-TexHi4yHOoI ocBiTU. Pasom i3 TuUM,
BUKOPUCTAHHA O3HAYeHUX TEeXHOJIOTIK BUMAara€ IeAaroriB HOBOIO
dopmaTy, fAKi 3a BHCJIOBOM aBTOpPiB «mo36aBjeHi 3a0000HIB, He
COpUKMMaTh QOPMaJbHOrO MiAXOAY ¥ MOXYTb CBOIMM 3HAHHAIMH
«HiAgipBaTH MO30K» YYHAM 1 PO3LMIMPUTH IX KPYyrosip [0 HECKIHYEeHHOCTi»
(lognecunin Ta Tapaco, 2019, c. 127). ABTOopuM HaroJIoWywTb Ha
3/IaTHOCTI MaHOyTHiX mnejaaroriB popMyBaTHM B Y4YHIB TaKi HaBUYKH:
TOTOBHICTb [0 PpO3B’SI3aHHS KOMIJIEKCHUX Mpo6JieM MNpPaKTUYHOI
JiSIIbHOCTI; KpUTUYHE MUCJIEHHS; KpeaTUBHICTh; OpraHisaliiiHi 3/1i06HOCTi;
YyMiHHSI NpalloBaTH B KOMaHJi; €MOILIMHUWA IHTEJIEKT; 3/[aTHICThb
NPaBUJIbHO OLIIHIOBAaTH MpPOO6JIEMY M yXBaJIlOBATU pillleHHS; 3JaTHICTb 10
epeKTHBHOI B3aeEMO/iii, 3aCHOBAHOI Ha eMMaTil; yMiHHSA JOMOBJISITUCS;
KOTHITHBHA FHYYKICTb; I[[IHHICHI Opi€eHTalil; [[iJTICHUM HAyKOBUU CBITOTJISA,
3araJlbHOHAyKOBAa, 3arajbHOKYJIbTYPHA, TEXHOJIOTIYHA, KOMyHIKaTUBHA U
conjiasibHa komneTeHTHOCTI Toulo ([TogsecHust Ta Tapacos, 2019, c. 127).

Ha BaX/MBOCTI MiACOTOBKU BYUTEJS B KOHTEKCTI BIIPOBA/KEHHS
STEM-ocBitTu Harosiomyrotb O. Crpuxak, [. CiainyxiHa, H. Ilosicyn Ta

. YepHeubkui, sKi BOA4alOTh y MaWOyTHbOMY IIeJJarOroBi «aKTHBHOIO
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PO3pOOHHKA MDKAMCUMIUIIHAPHUX OCBITHIX HporpaM, 3/[aTHOC0 Ha OCHOBI
CUCTEMU 3HaHb, YCBIIOMJIEHHA HAyKOBOI KapTUHH CBITYy BHU3HAa4aTHU 3MIiCT,
006CcAr Ta NOCJIJIOBHICTb HaJlaHHSA OCBITHIX MOC/AYT, XapaKTep i CTyIiHb
iHTerpaltiii 3HaHb i3 pi3HUX THOCTUYHUX MOJIIB, IOOUPATHU aleKBaTHI METOH,
METOJAUKA U CTpaTeril, L0 COPUATUMYTb [JOCATHEHHK HAWKpPAILOTO
OCBITHBOTO pe3yJIbTaTy, MaTH CTIMKy MOTHBALil0 [0 Oe3nepepBHOrO Mpo-
deciiiHOro po3BUTKY Ta CaMOBI0CKOHa/IeHHs» (CTpmkak Ta iH., 2017, c. 27)

HaraspHOo10 noTpebor B TaKUX YMOBAX, MiZKPECIIOI0Th HAYKOBLi, CTAE
nigroroBka BuuTeass STEM-aucuumiiz, Jis/IbHICTh SKOIO BUXOJWTD 32 MEXI
HaBYaHHS Y4YHIB MpeJMeTa BJaCHOI crneljiaiisanii; npodecioHasna, SKAM Mae
HEeOoOXi/IHI KOMIIETEHTHOCTI AJis peasisalil MibKIACHUIIIHAPHUX 3B’S3KiB,
opraHisauili OCBITHbBOI'O IpOLIeCY HaA 3acajax IMeAaroriyHol B3a€EMOA],
CIpsIMOBAHOI Ha pPO3BUTOK 0COOMCTOCTI AUTUHM (CTpmkak Ta iH., 2017, c. 27).

3-MoMiXK pI3HOMaHITHUX BHJIB KOMIIETEHTHOCTEM, SKHMU Mae€
BoJIOZAITH BuYWTe b, H.['OHYapoBa aklieHTye Ha HeOoOXiJHOCTi GpopMyBaHHA
caMe THUX, 1110 BU3HAYalOTh iX FOTOBHICTb /|0 iIHHOBAL[iMHUX TpaHchopMaliii:
YMiHHA BUKOPHUCTOBYBATH IHHOBALiMHI iZiel Ta NpOAYKTH 3314 LOCATHEHHS
METH; 3HaHHS, HeOoOXiJHi A/ BUKOPHUCTAHHS MPOAYKTIB iHHOBAIiMHOI
JUsJIbHOCTI  (Hampuk/Iaj, 1[0JJ0 BUKOPUCTAHHS Cy4yaCcHUX 3acobiB Ta
00J1a/lHAaHHS); NEPEKOHAHICTh Y MO3UTUBHOMY CTaBJIEHHI CYyCHUJIbCTBA [0
iHHOBAIliM; 3amoOB3ATJMBICTb; CAaMOCTIMHICTb B yXBaJIEHHI pillleHb;
BiZINOBiZJa/IbHICTh; HABUYKU POOOTU B KOMaH/li; 3JaTHICTb A0 KOMIIpOMicy U
YMiHHS p03B’si3yBaTH KOHPJIiKTH (['oHUapoBa, 2015).

Y3ara/ibHIOIOYM TOJ@HI BHIe KOMIIETEHTHOCTI, y4eHa JAediHiliroe
npodeciiiny koMmneTeHTHiCTb STEM-yunTesisi 1K «OCOOHUCTICHY SIKiCTb, 1110
JIEMOHCTPYE piBeHb WOTO IiHTerpaiii B IiHHOBalliiHe HAyYKOBO-TEXHIYHE
cepeZioBUILLE; iHiliFOE MEBHUM BiJIXi/l Bif TpaJguIliiHOTO Ipolecy NpodeciiHoi
nigrotoBkyu ¢axiBisg By3bKoro mnpoodiito W 3yMOBJIOE HEOOXiAHICTb

nigrotroBky 6aratonpodinbHoro ¢paxiBus» (loHyaposa, 2015).
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OTxKe, MOXeMO KOHCTAaTyBaTH, 1o mnpobsiema STEM-ocBiTu
IpUBEPTAE yBary 6araTbOX YKpalHCbKUX AOC/HIJHUKIB, O/JHAK aHaJi30BaHi
PO3BIAKHA BiAPIZHAKTBHCA NPUKJIALHUM XapaKTepoM, OCKIJIbKH, fK
IPaBUJIO, TOPKAOTbCA BY3bKO CIelia/i30BaHUX MPOOJieM, MOB'A3aHUX i3
okpemumu acnektamu STEM-ocsiTu. Pa3zoMm i3 TuUM, njijslicHOro posrasany
opraisaninHo-negaroriyuiux 3acag, STEM-ocBiTh y cTapuiin cepefHiu
mkosi CHIA moku mo 3AiCHEHO He OyJo, 10 W OOGYMOBMJIO HaNpsiM

HalIOr0 HAayKOBOTO MOIIYKY.
1.2. KoHuenrtyasbHi 3acagu STEM-ocBiTu

Po3rssa koHuentyanbHux 3acag, STEM-ocBiTu mnoTpebye aHasizy
KJIF0YOBOTO MOHATTS «STEM», 1110 fiBJIsIE CO6010 aKPOHIM, AKUU BXXKHUBAETbCS
Ha MO3HAa4YeHHsl MepLIUX JiTep CKIaJ0BUX AOCHIJKYBaHOro peHOMEHY, a
came: S - Science (npupognuui Hayku), T - Technology (Texnouiorii), E -
Engineering (iH:xeHepis).

Big camoro mouyaTtkKy 3anpoBa/pKeHHd iHTerpoBaHoi STEM-ranysi B
90-x pp. XX cr. y CHIA Ha mno3HaYeHHS O3HA4YeHOro QeHOMEHY
BUKOpHUcTOBYBaBcs akpoHiM SMET (S - Science (nmpupojnudi Hayku), M -
Mathematics (MaTtemartuka), E - Engineering (inxkenepisi), T — Technology
(TexHosiorii)), KUMKW mi3Hime OyB 3aMiHeHUW akpoHiMmoMm METS (M -
Mathematics (MmaTematuka), E - Engineering (inxenepisi), T - Technology
(TexHouiorii), S - Science (MpUpoAHUYI HAYKH)).

CydacHu# Burssap akpoHiM STEM otpumaB y 2001 p. B odiuiiiHux
nokymeHTax HanionanbHoro HaykoBoro ¢onay CIIA. Cepen gociigHUKIB
MONYJIAPHOIO € BepCisd, 10 3MIHA MMOCJILOBHOCTI pO3TalllyBaHHA CKJIaJL0BUX
STEM nop’si3aHa 3i 3MiHaMM Yy CTaBJIeHHI OCBITHiX MOJIITUKIB /[0

NPiOPUTETHOCTI BiANIOBIAHUX NMpeAMeTHUX rany3eu. Tak, y akpoHimi STEM
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TEXHOJIOTi] OyJIM NepeHeceHi Ha Jpyre Micle, 0 MOB'A3aHO 3 BU3HAHHAM
BaXKJIMBOCTI 03HA4Y€HOI CKJIaZl0OBOI B CY4aCHOMY CBITI.

Takox 3ayBaXKMMO, W10 KpIiM TpaAvLiMHO BXXHWBAHOT'O0 aKPOHIMY
STEM, y cyd4acHOMy HayKOBOMY JMCKYpCi iCHy€e WIHUpPOKe KOJIO iHIIUX

IOHATb, IKi YTOYHIOIOTh 400 KOHKPETHU3YIOTh AaHe (AUB. Tabu. 1.1).

Tabauys 1.1
AKpOHIMH, 10 BXKUBAKTHCA AK CHHOHIMU STEM
AKpOHIM Ckaadosi
STREAMi Science (nmpupognuui Hayku), Technology (TexHosorii),

Research (mocnigxenHsi), Engineering (iHxkeHepis), Arts
(MmuctenTBo), Maths (MaTemaTuka), innovation (iHHoBaliii)

STM - Science (nmpupoganuui Hayku), Technology (TexHoJiorii),
Mathematics (MaTemaTuKa);

- Science (nmpupozanuui Hayku), Technology (TexHoJiorii),
Medicine (MeauiHa)

eSTEM environmental STEM (ekosoriunuit STEM)

STEMIE Science (nmpupognuui Hayku), Technology (TexHosorii),
Engineering  (imxkeHepisi), = Mathematics  (MaTeMaTuKa),
Invention (BuHaxiz), Entrepreneurship (mignpueMHUITBO)

iSTEM invigorating STEM (Haguxarouuit STEM)

STEMLE Science (nmpupopgnuui Hayku), Technology (TexHosorii),
Engineering (inxkeHepisi), Mathematics (mMaTtemaTuka), Law
(npaBo) and Economics (ekoHoMiKa)

STEMS Science (nmpupongnuui Hayku), Technology (TexHosorii),
Engineering (inxkeHepisi), Mathematics (MaTemMaTuka), Social
Sciences (cycninibHi Hayku) and Sense of Place (BiguyTtTsa

IpOCTOpY)

STREAM Science (mpupognuyi Hayku), Technology (TexHoJorii),
Robotics (po6oToTexHika), Engineering (iHxkeHepis), Arts
(MucrenrTBo), Mathematics (MaTeMaTuKa)

STEEM Science (npupognuui Hayku), Technology (TexHoJorii),
Engineering (imxeHepis), Economics (exoHoOMika),
Mathematics (MaTeMaTHKa)

STEAM - Science (mpupoanuui Hayku), Technology (TexHosorii),
Engineering (iHmxeHepis), Arts (mucrenrBo), Mathematics
(MaTeMaTuKa);
- Science (mpupoanuui Hayku), Technology (TexHosorii),
Engineering (imxeHepis), Agriculture (cinibcbke

rocnozapcTtBo), Mathematics (MaTemaTuHka);

- Science (mpupoanuui Hayku), Technology (TexHosorii),
Engineering (imxeHepisi), Applied Mathematics (nmpukiagna
MaTeMaTHKa)

METALS (STEAM + Logic) - mo nepiuoro npezicTaBJeHOro B JaHid
Tabsinii BapianTy STEAM noaaeThes Jiorika
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IIpodosicerns Tabauyi 1.1

STREM - Science (mpuposHuui Hayku), Technology (TexHosorii),
Robotics (poboTtoTexnika),  Engineering  (iHxxeHepis),
Mathematics (MaTemMaTHka);

- Science (mpuposHuui Hayku), Technology (TexHosorii),

Robotics (poboToTEXHIKA), Engineering (imxeHepis),
Multimedia (MysbTiMeaia)

A-STEM Arts (MucrtenrtBo), Science (nmpupogHudi Hayku), Technology
(TexHouJiorii), Engineering (im>xeHepis), Mathematics
(MaTeMaTHKa)

GEMS Girls in Engineering, Math, and Science (/liB4aTa B iH>eHepii,
MaTeMaTHLi Ta IPUPOAHUYUX HAYKaX)

STEMM Science (npupozanuyi Hayku), Technology (TexHoJorii),

Engineering  (imxxeHepisi), = Mathematics  (MaTemaTuKa),
Medicine (MeguinHa)

SHTEAM Science (mpupoaHuui Hayku), Humanities, Technology
(TexHousiorii), Engineering (inmxxeHepis), Arts (MucTeLTBO),
Mathematics (MaTemaTHKa)

AMSEE Applied Math (mpuknagHa MaTemaTuka), Science (mpUpoAHUYI
HayKH), Engineering (imxeHepis), Entrepreneurship
(miANpUEMHHUIITBO)

THAMES - Technology (TexHoJiorii), Hands-On (npakTu4Ha AisiIbHICTB),

Arts (mucrenrtBo), Mathematics (maTtemartuka), Engineering
(imxeHepis), Science (MpUpOAHUYI HAYKHU);
- Technology (TexHoJsiorii), Humanities (rymaniTapHi Hayku),
Arts (mucrenrtBo), Mathematics (maTtemartuka), Engineering
(imxeHepis), Science (mpupoAHUYI HAYKH)

MINT Mathematics (MaTemaTtuka), Informatics (iHdpopmaTuka),
Natural sciences (nmpupoanuui  Hayku), Technology
(TexHoJ10TiI)

CucreMaTH30BaHO aBTOpaMU Ha OCHOBi: Science, technology, engineering, and

mathematics. Wikipedia, the free encyclopedia

Cnif 3ayBakMTH, L0 OLIbIIICTD i3 mpexcTaBJeHUX y Taosauni 1.1
AKpPOHIMIB BXXHWBAIOTbHCA IePEBAXKHO B HAYKOBUX PO3BiiKaX yYEHHUX, TOAI AK
HOpMaTHUBHI O0KyMeHTH CIIA MicTATh 3arajibHOBHU3HaHWM TepMiH STEM.

Ax cBigYUTH aHaJi3 HAaYKOBUX PO3Bi/I0K 3apyo6ikHUX yueHux (Mpofu,
2019; Pimthong & Wiliams, 2018; Willimas, 2011; English, 2016), y nporeci
cBoro craHoByseHHd STEM-ocBiTa 4K oOKpeMa rajiy3b 3a3HaBaJla
TpaHcdopMaliii, MoB’sA3aHUX i3 KOMOiIHYBaHHSIM NpeJMEeTHUX Trajy3ed y
npoleci HaBYaHHS aMepPUMKAaHCbKUX Y4HiB. 3o0kpema, B.Mnody

BUOKPEMJIIOE YOTHUPU KOHILENTyaJbHI migxoau po opradisanii STEM-
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ocBiTu: 1) i3osboBaHui (He3anexHui) (S-T-E-M); 2) ayeTHuit (SteM);
3) inTerpanisa ogHiei ckiaagoBoi B Tpu (E S-T-M); 4) o6’enHaHHA BCiX
YOTUPBOX CKIaZ0BUX (STEM).

[lepliii KOHUENTYaJbHUM MiJAXiJl TaKOX PO3IJIAAAETbCA B HAYKOBIM
JiTepaTypi K TpaAuLIMHUK NiJXiA, 10 nepeabdbadyae OKpeMe BUKJIAAAHHS
koxkHoro npeameta STEM (Gerlach, 2011). OcBiTHI TeopeTHKH Bi3yasi3ylOThb
o3HayeHur mniaxix Ak S-T-E-M, ¢okycyroun yBary Ha BiJJOKpEMJIEHOCT],
He3aJIe)KHOCTI KOXKHOI CKJIQZIOBOI. Y MeXax 03HAa4yeHOro MmiaxoAy B ILIKOJaX
BUKJIAJAI0ThCS OKpPeMi LIKIJIbHI IpeIMEeTH, TaKi IK IPUPOAHUYI HAyKH (XiMis,
¢disuka, 6Oiosioria TOWIO), MaTeMaTHWKa, TeXHOJIoOTil Ta iHXKeHepid.
3anpoBa/PKeHHsI TEXHOJIOTIM Ta IiHXKeHepil HaBiTb y SAKOCTI OKpeMHUX
npeaMeTiB CTaJ0 BaXXJIUBUM KpPOKOM y po3BUTKOBI STEM-0CBiTH, OCKiNIbKY,
SK MIPaBUJIO, Ui AUCLIMILUIIHA TPAAULIIMHO HE BXOUJIM [0 LIKIJIbHOI IPOTpaMH.
Pazom i3 TuM, O3HayeHWM MiJxi[, He [J03BOJISE YYHSAM IMOBHOK MipOO
YCBIIOMUTH iHTerpauiro Mixk npegMetaMu STEM Ta peasibHUM cBiTOM. Takox
BiJIOKpeMJieHe HaOyTTsl 3HaHb, LIiIHHOCTEW Ta HAaBUYOK He Y3TO/KYETbCS 3
KOMIIETEHTHOCTSIMHU, IKMX BUMarae ekoHoMika XXI cToJliTTs.

JApyrum nigxogom go opradisanii STEM-ocBiTy € iHTerparnis ABoX i3
yotupbox AucuuiiiH STEM. Ha no3HayeHHs Takoi KOMGiHallii BXKUBAEThCS
TepMiH «ayeTHUM STEM-niaxia». Hanpukiag, y miKosax meu AyeTHU! miaxig,
MOXe 30CepeUTUCA Ha NPUPOJHUYMX HayKax Ta MareMaTuni (SteM).
[HTerpania NpyUpoAHUYUX HAYK Ta MaTeMaTUKH, Ha AYMKY B./Jlarrepa, €
HalKkpaum MmigaxogoMm a0 STEM-ocBiTM B 6i/bIIOCTI WIKiJI cepeji KpaiH
(Dugger, 2010). TakoX HayKoBIi Ha3WBalOTb AYeTHUM  miaxij
JVCHUIUIIHOOPIEHTOBAHUM. Y MeXax JaHOro IiAXOAy OKpeMi JAUCLHUILIIHU
BUKJIQJIAKOThCA SIK CAMOCTIiMHI, ajie IpiopuTeTHA yBara HaJlaETbCSl OCHOBHIN
JVCLUILIIHI, 3 AKOI0 Y NPOoLLeCi BUBYEHHA IHIIUX JUCUMILIIH YCTAHOBJIIOIOThHCA
MiInpeaMeTHi 3B’13kU. To6TO, peaMeT 1eHTPa/IbHOI yBaru BUCBITJIIOEThCSA

OB MOTJIMOJIeHO NMOPiBHAHO 3 iHIMMU STEM-nuciiynsinamu.
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HemoxinBo He mnoroautuca 3 AyMkow [ fAAkMeHa, 1o Bxe caMo
BU3HA4YeHHA KOXHOI 3 AucuuIuiiH STEM nepekoHye, 1110 BUKJIOYEHHS OJHIET 3
HUX, LIBHUJIE 33 BCe, CTBOPIOE MPOTa/IMHU B KOMIIETEHTHOCTAX YYHIB, 110
OyJzie cyryBaTHU iM 0OMeXeHHSIM IIiJi 4yac BUPIillleHHs peasibHUX npobJsieM. Ha
niATBep/PKEHHA CBOEI AYMKHU aBTOP HAaBOAUTH TaKy LuTaTy: «Mu 3apas
»kuBeMoO y CBiTi, Ae Bu He 3moxkeTe 3po3ymitu [IPUPOJHHUYI HAYKU 6e3
TEXHOJIOT'IH, 6i/bIuicTh AOC/TiZKeHb Ta PO3POGOK AKHMX HaJIeXaThb J0 raiysi
IHXXEHEPII, sixi Bu He 3MoxkeTe ctBopuTu 6e3 3HaHHA MATEMATUKH»
(Yakman, 2010). TlomaHe TBep/Ke€HHS KOHKPETU3YETbCS B HACTYIHUX
MipkyBaHH$X B. Jlarrepa: [IpupoaHudi Hayku (S) GOKyCYIOTbCS Ha TOMY, 1110
ICHY€ B IPUPOJHOMY CBITi. YYeHUN 3alMa€EThC HAYKOBUMHU JOCJiKEHHAMH,
3JIACHIOE BIJKPUTTS AJI0 TOro, 106 3po3yMIiTH CBIiT. Y 3ak/jaZjax OCBIiTH
BUBYEHHS OioJsiorii, XiMii, acTpoHOMIi Ta IHIIKMX NpeAMeTiB MPUPOAHUYO-
HAyKOBOTO LIMKJ/Iy MAalOTh HAaZIaTH YYHAM 3HAHHA 11100 KOHKPETHUX aCIEeKTiB
Toro, 1o icHye y cBiTi. TexHosorii (T) cTocyeTbca TOro, L0 MO>KHa
CIIPOEKTYBATH, BUTOTOBUTH K pPO3pPOOUTH 3 MaTepialiB Ta PEYOBUH Y
IPUPOJHOMY CBITi, 11100 3aI0BOJIbBHUTH MOTPEOU i 3aNUTH JItOAUHU. JItoAuHA
3MIiHIOE TIPUPOJAHMM CBIT 3a [JIOIOMOI'OW BHHAxXO/iB, IHHOBaLiM Ta
NPaKTUYHOTO BUPillleHHS TMpo6JieM, a TaKOX TMPOIEeCiB MPOEKTYBAHHS.
ImxeHepisa (E) 3acTocoBye MaTeMaTH4yHi Ta NPUPOJHHUYO-HAYKOBI 3HAHHSA
JJIs1 pO3pPOOKH CNOCO6IB €eKOHOMIYHOTO BUKOPHUCTAHHS MaTepiasiB Ta CUJ
IPUPOJH, 1100 NTPUHECTHU KOPUCTh JIOAUHI. JIFOJ¥HA BUKOPUCTOBYE TEXHO-
JIOTIl [Ji1 OTPUMaHHA TAaKUX PECypCiB, AK JKepeJsia eHeprii, 3aBAAKA TBOP-
yocTi Ta Joriui. TexHosiorii Ta iHXeHepHi AUCLMIUIIHA € TICHO B3aEMO-
noB’si3aHuMMU. HapenTi, MaTemaTrka (M) - 11e HayKa po 3aKOHOMipHOCTI Ta
Bi/IHOIIIEHHS [YMCJIOBO ¥ CHMBOJIIYHO BUpaXkeHa], sika 3a6e31eyye KOHKPETHY
MOBY JIJ151 TEXHOJIOTIH, MPUPOJIHUYKX HayK Ta iHxkeHepil (Dugger, 2010).

Tpetili KoHUenTyanbHUM MNiAXiJ Nepejdavyae iHTerpalio oJHiel 3

aacuuiuiii STEM B iHmi Tpu. Hanpukiaj, iHKeHepHUH 3MiCT MOe OyTH
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iHTerpoBaHUM y KypCU NPUPOSHUYMX HAYK, TEXHOJIOTIA Ta MaTeMaTUKHU.
B. larrep nponoHye po3rysaaTv Taky kom6iHalito gk E S-T-M. BignosigHo,
iHTerpanito TexHosorid aBTOp npencraBise AK T S-E-M. O3HaueHur miaxiz
NpU3HAYEeHUN NOJ0JIaTh OOMEXXEeHHS AYeTHOro NigX0Ay, AKUA QOKYCY€ETbCA
JiMlle Ha MaTeMaTULUi [ MNPUPOAHUYMX HayKaX. Y JaHOMY KOHTEKCTI
inTerpaniga STEM Moxe OyTH JOocCATHyTa 3a JOMNOMOTOK BHUKOPHCTAHHA
iH)KeHepHHUX ab0 TEXHOJIOTIYHUX KOHCTPYKI[iM /IJi1 CTBOPEHHS 3B'SI3KIB MiX
KOHLENIIiAMU Ta MNpPaKTUKaMM 3 MaTeMaTUKA YU NPUPOSHUYUX HAYK
(Stohlmann & Roehrig, 2012; Sanders, 2009; English & King, 2015).
YeTBepTuH miaxi, ¢POKycyeTbci Ha O0O60'€JHAHHI BCiX YOTHPbOX
JIUCLIMILUIIH B OJIHY, 1[0 BUKJIAJAETHCA K iIHTErpoBaHuM npeaMer. Llew criocio
HaByaHHA STEM migkpecioe MibxAavMcUUIUIIHApHUNA xapakTep STEM-ocBiTH.
Pi3Hi nposiBu 1iei popmu STEM-0cCBiTH 3BOAATHCA [0 3MillIaHOTO MiAX04y,
KU 0O€AHYE B OJlHE TpeAMETHE IoJie MPAaKTUKK 3 YCiX NpegMETHHUX
raiysed (MeTa, 3MICT HaB4YaHHS, KOHTEKCT, METOJM, OLIiHIOBAaHHA Ta
B3aemozito) (Tsupros et al, 2009). [locnifHUKK TakoX 3a3Ha4var0Th, LIO0
inTerpoBanuii STEM sk MibXAucUMILUIIHApHA rajy3b nepeid6adya€ BHOKpPEM-
JIeHHS1 B NpeJMEeTHHUX B3aEMO3B'fI3KaX MDKJAUCUUIUIIHAPHOrO 3MICTy Ta
HaBUYOK (Stohlmann et al,, 2012). InTerpoBana popma STEM-ocBiTH BUMarae
BiZl y4uTesiB BOJIOAIHHA BiAOBIAHUMU 3HAHHAMU TA HaBUYKAMHU 3 KOXKHOI
JIUCIUIUIIHY, 1[00 YYHi OTpUMaJIM LiJIiCHi KOMIETEHTHOCTI /IJi1 PO3B’I3aHHS
rno6anbHux npob6sieMm (Corlu et al, 2014). llel iHTerpoBaHUH 3MiCT
BifloOpaXka€ MyJIbTUAUCLMIIIHADHUUN XapaKTep Npo6JieM, 1110 BUHUKAIOTh Y
peanbHOMy CBiTi. IHTerpoBaHa STEM-ocBiTa MoO)Xe 3a0€3MeYUTH Y4HIB
HEeoOXiIHUMU HaBWYKaMH, 100 MOB’I3aTH KHW)KHI 3HAHHS 3 peaibHUMU
npo6/jieMaMM Ta HaZlaTH MPAKTUYHUW MiAXif, SKUM OiBUIIUTL MOTUBAILilO
y4HiB 10 06paHHsa STEM-npeameTiB as1s1 BUBYeHHS. Jloci»keHHS1 BKa3y0Th
Ha Te, W0 BUKOPUCTAHHA MbxaucuuiviiHapHol STEM-ocBiTh Hajae y4HAM

MOXJIMBOCTI I OTPUMaHHA BiANOBIAHOTO JOCBiAy, LIO CIOHYKAa€E [0
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po3aymiB (Furner & Kumar, 2007). Takuil [A0CBif; CTUMYJIIOE PO3BUTOK
MUCJIEHHA BUILLOTO NMOPAAKY. 3peLITO0, 9K HaroJowywTs /. MoppicoH Ta
P. BapsieT, epekTUBHa peasisalisf J0CAIIKYBAaHOTO MHigX0Ay POOUThb Y4HIB
KpalllMMU HOBATOpPAaMH, BUHaXiJHUKAMH, PO3BUBAE CaMOCTIWHICTH, JIOTIKY,
MUCJIEHHS ¥ TEXHOJIOTI4YHY rpaMOTHIicTh (Morrison & Bartlet, 2009).

[IpyHarifHo 3ayBaXMMO, 10 HA Cy4YaCHOMY eTalll pPO3BUTKY
aMEepUKAHCbKOI'0 CyCIiJIbCTBA IepeBaXKa€E caMe TEeHJEeHLid IHTerpoBaHOIl
STEM-ocBiTu. 3a TBepmxeHHsM T. Kenneni ta M. Ogena (2014), HuHi STEM-
OCBITa IepeTBOPHJACA HAa METAAUCLUIUIIHY, Y MeXax fAKOl IHTerpyrTbCd
3yCWJLJIS, 0 YCYBAKOTh TPAJMLINHI 6ap’€pu MiX ii CK/IaJJOBUMHU, HATOMICTh
yBara akLeHTYETbCA Ha IHHOBALifX Ta MpOLECi pO3B’A3aHHSA CKJIAJHUX
KOHTEKCTHUX NpO06JieM i3 BUKOPUCTAHHAM Cy4aCHHUX IHCTPYMEHTIB Ta
TexHoJiorih. BucokosikicHa STEM-ocBiTa mnoTpebGye 4iTKO po3po6/1eHOro
KYPHUKYJIYMY, ¥ AKOMY TE€XHOJIOTII Ta iHXKeHepis IHTerpyeTbCca B IPUPOSJHHAYO-
HayKOBY Ta MaTreMaTHW4Hy nporpamy. STEM-ocBiTa 6a3yeTbci Ha HayKOBUX
JIOCJII/PKEHHAX Ta iHXXeHepHOMY NPOEKTYBaHHI 3a//11 BUpilIeHHS NpobJieM
(Kennedy & Odell, 2014, c. 246).

[Ipo6siema iHTerpoBaHoro HaB4YaHHd STEM TicHOo mnoB’sd3aHa 3
dbeHomeHoMm STEM-rpamoTHOCTI, niJi KO0 B HAWOiJIbII 3araJlbHOMY CEHCi
Ma€ETbC Ha yBa3i 3JaTHICTb iJeHTHUOIKyBaTH, 3aCTOCOBYBaTHU U
iHTerpyBaTv NOHATTA 3 NPUPOAHUYMX HAYK, TEXHOJIOTIH, iHKeHepil Ta
MaTeMAaTHUKU [JI1 YCBiJOMJIEHHS CKJIQIHUX NMPOOJIEM Ta MOIIYK iHHOBALiK
Juis ix BupimeHnHsa (Balka, 2011).

3rigHO 3  BU3HavyeHHAM, cdopMmysboBaHUM  HanioHasbHORO
imxeHepHow akazeMmiero (National Academy of Engineering - NAE) cnisibHO
3 HauionanbHOw pajow 3 HaykoBux fgociimxkeHb (National Research
Council - NRC), STEM-rpaMoTHIicTb AediHillilOETbCSA SK:

® 3/IaTHICTH 10 YCBiIOMJIEHHS POJIi IPUPOJAHUYMX HAYK, TEXHOJIOTIH,

IHKeHepil Ta MaTeMaTUKU B CY4aCHOMY CYCIIiJIbCTBI;
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e 3HAaHHA OCHOBHUX IIOHATHL 13 KOXHOI MNpeAMEeTHOI rauay3l -
cksagoBoi STEM;

® 3/IaTHICTb 3aCTOCOBYBAaTU 3HAHHA B rajy3i NPUPOSHUYUX HaYK,
TEXHOJIOTIH, iHKeHepil Ta MaTeMaTHKW Ha MPaKTHUIli (30KpeMa, 3JaTHICThb
KPUTHUYHO OLIHIOBAaTA HOBOBBEJEHHS MNPUPOJAHUYO-HAYKOBOrO  abo
iH)KeHepHOro 3MiCTy, BOJIOJIiIHH OCHOBHHMMH CIOCOO6AaMM PO3B’sI3aHHA
npo6JieM y raaysi TEXHOJIOTIH, 3JaTHICTh BUKOHYBAaTH OCHOBHI MaTeMaTHU4YHI
omepariil, 10 CTOCYIOTbCA InoAeHHOro >UTTs) (National Academy of
Engineering (NAE) and National Research Council (NRC), 2014, c. 34).

Y naHoMy KOHTEKCTiI aMepHUKaHCbKUX TEOPETHUKIB OCBITH i neJaroris-
NPAKTUKIB TypOy€E NHUTAHHS I0J0 MEePEeTBOPEHHs INpOlLieCy BUBYEHHSA
STEM-rpamoTHOCTI fIK mnegaroriuHoro <¢eHOMeHy Ha 6e3mnocepenHin
npouec HabyTta STEM-rpamoTHocCTi. 3 1li€l0 MeTO BOHU BU3HAYalOTh
HU3KY OCHOBHHMX acCIeKTiB, 4Ki TOBUHHI BpaxOBYBaTHUCA B 3MIicCTi
HaBYyaJIbHUX IIporpaM Ta npoueci Bukaagadia STEM-aucyunaid. Og4HUM i3
rOJIOBHUX ACHEKTiB, HA IKOMY HaroJIOUye IKMPOKe KOJIO aMepUKaHCbKUX
y4eHHUX, € HeJOPEUHICTb Ta HeePEeKTUBHICTb BiJJOKPEMJIEHOTO BUBYEHHS
npegMeTHUX rasy3ded STEM y 3arajJibHOOCBITHIX WIKOJIAX, HacaMIlepef,
iH)KeHepHUX HAayK Ta TEXHOJIOTIM.

Ha Takux 3acazjax y cydyacHoMy 3apyO6i>kHOMY HAayKOBOMY AHWCKYpCi
TPYHTYETBCA HM3Ka KOHUENTYaJbHUX MigxoAiB Ao opradizanii STEM-
ocBiTU. OHUM i3 TaKUX MiAX0AIB € KOHLenLid iHTerpoBaHoi STEM-ocBiTy,
3anpornoHoBaHa T.Kemni Ta [k Hoysncom (Kelley & Knowles, 2016).
ABTOpH KOHLeNuil HaroJoOWyKTh, [0 BOHA MOXe CTaTH B HAroji came
BUMTEJIAM CTAaplIUX cepefHix wwkKijg. Ha puc. 1.3 mozaHo Bidyasizaliro
O3Ha4yeHol KOHILemnIlil.

Ha puc. 1.3 306pakeHO0 0OJIOK i MexaHi3M i3 YOTUPbOX IIKIBiB /s
HNiJHATTSA BaHTAXy, y AAHOMY BHUNAAKY «CUTyaTUBHOro HaB4YaHHS STEM».

BJIoK i IKIBU - 1le cucTeMa nepeaadi, 110 MOJIETHIYE MiAO0M BAaHTAXY.
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Hayxosi
IOCII-
JKEHHS

TexHos0-
riuHa
rpaMoT
HICTh

Marema-
TUYHE
MHUCJICHH

I'pomaya mpakTHKiB

Imxenepue
MIPOEKTY-
BaHHS

CuryatuBHe

HaBYaHHA
QTENA

Puc. 1.3. Bisyausizaniga KoHuenunii iHTerpoBaHoro HaB4aHHA STEM-

aucuumiid T. Kesuti Ta [Ixx. Hoyn3a (Kelley & Knowles, 2016)

Ha pwuc. 1.3 mnpeacraB/ieHO IHTerpoBaHy CHCTEMY, IO OXOILIIOE
CUTYaTUBHE HABYaHH$, iH)KEHEpPHE MPOEKTYBAHHS, HAYKOBe JIOCJIiKEHHS],
TEXHOJIOTIYHY TPAaMOTHICTh Ta MaTeMaTU4YHe MUCIeHHA. KoxeH IIKIB y

CUCTEMI TOB’SI3y€ 3araJibHONPUMHATI NPAKTUKU B MeXaX YOTHUPbOX
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auctymuiin STEM 3a gomomorow pemeHiB. Yci ck/afioBi (IIKiBU) MaroTb
NpalloBaTH 3JIaro/PKeHO, 100 3a0e3MeYUTH LiJiCHICTb CUCTEMU. ABTOpHU
3ayBaXKylOTh, I1J0 HE 000B’AI3KOBO BCi YOTHUPHU NpeaMeTHI cpepu STEM mMoxyT
OyTH aKTyaJli30BaHi IiJi Yac KO>KHOro HaB4yasibHOro AocBiny STEM, ane STEM-
YUYUTeJNi MalwTb YiTKO YCBiOMJIIOBAaTH B3aEMO3B'A30K, fAKUM MOXHaA
BCTAHOBUTHU MiXK IIpeJMETHUMMU raly3sMU U 3a/Iy4UTH CIIIJIbHOTY NPAKTHUKIB.
Ak i B OyAp-Kid KOHIENTya/ibHIM MOJiesi, iCHylOTb OOMEXEHHS I10/10
po3rysaay iHTerpoBaHol STEM-ocBIiTHU 3a J0NOMOI0OX0 3anpONOHOBAHOTO
nigxony. Jlani cxapakTepusyeMOo O3Ha4€eHi CKJIa0Bl JeTalbHille.

Jocnigavku (Brown et al,, 1989; Lave & Wenger, 1991; Putnam &
Borko, 2000), HarosiomyoTs, 10 B 0oCHOBY HaB4YaHHa STEM mnokJsazeHo
cUTyalilHy Teopiro mni3HaHHA. OcCHOBOW oO3HadeHoi Teopil €
NPUIYLLEHH, [0 YCBiJOMJIEHHA TOTO, IK MO>Ha 3aCTOCOBYBaTH 3HAaHHA
Ta BMiHHS, € HAaCTiJIbKU K BaXKJIMBUM, SIK | HAOyTTs cCaMUX 3HaHb i BMiHb.
CuTyalniiHa Teopid NMi3HaHHS HAroJIoUy€ Ha BaXXJIMBOCTI KOHTEKCTY (SK
¢dizuyHOro, Tak i couiasbHOro) JJisi opradisailii oCBiTHbOIro mnpoiecy.
Kosm B y4yHsA ¢QopmyeTbca 6a3a 3HAHb Ta HABUYOK I110JI0 MEBHOI
JIAJIBHOCTI, KOHTEKCT L€l AiAJbHOCTI € 3HayyluM [Jd [poLecy
HaB4yaHHA (Putnam & Borko 2000). YacTo, Ko/iv HaBYaHHS I'PYHTYEThCS
Ha CUTYyalil, AKa CKJajiacd, BOHO € aBTEHTUYHUM Ta aKTyaJbHUM, OTXe,
penpe3eHTAaTUBHUM J[Jil JOCBily, OTPUMMAHOr0 B peaJibHIM MpPaKTHUI
STEM. Posragparoyu nOuTaHHA 1Opo iHTerpauito 3micty STEM,
IH)KEHepHUMU [U3alH MOKe CTaTU TAaKUM CUTYaTUBHUM KOHTECTOM Ta
nsiatpopmMoto Jjs HaByaHHsA STEM.

3BU4yaiiHO, icHye mneBHUUM 3Mmict STEM, akuii He Moxe OyTH
po3MillleHUd B aBTEHTUYHOMY KOHTEKCTi, TaKUM YHUHOM OOMEXYHYHU
3alpONOHOBAHYy aBTOpPaMU MO/JieJib JIMILIE TUM 3MiCTOM, 1[0 MOXe OyTHU
3aCTOCOBAaHUM Yy CUTyaTUBHOMY HaB4YaHHi. Ha pwuc. 1.3 cuTyaTuBHe

HaB4YaHHA STEM penpe3eHTOBAHO AK «BAaHTAX».
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HactynHow ckiazoBow 3anponoHoBaHol T. Kesti ta /Ix. Hoysnzom
KOHLIENITYaJIbHOI MoJeJsii iHTerpoBaHoro HaBuyaHHA STEM € iHxKeHepHe
NPOEKTYaHHs. |H)KeHepHe MpPOEKTYaHHS, HAa JAYMKY PO3POOHHUKIB MOZeJi,
ABJISE €000 ifeasibHUM iHTerpaTtop 3micty STEM. Binbiie Toro,
3aCTOCYBaHHA IHXKEHEpPHOro MpPOEKTYBaHHA B opradizauii STEM-ocsiTu
BiIKpUBAE i/jea/IbHy MOXJIMBICTb [Ji BK/IIOYEHHS iHXXeHEepHUX NPAKTUK Y
KYPUKYJYMUA 3arajlbHOOCBITHIX IIKiJ, 30KpeMa W CTapUIUX CepejHiX.
BUKOpPUCTaHHA IHXKEHEepHOro NPOEKTYBaHHA fAK KaTajli3aTopa y BUBYEHHI
STEM € XKUTTEBO BaOXXJIMBUM J[JisI 00’'€/IHAHHS BCiX YOTHUPbHOX AUCIHUILIIH
STEM Ha ogHakoBil miatdpopmi. Cama npupoja iHKeHepHOTro MPOEKTYBAHHS
NPOINOHYE YYHSIM CHUCTEMHHM MiAXiA [0 BUpiLIeHHS Mpo6JeM, siKi 4acTo
3yCTpivYalOTbC MNPUPOAHMM 4YHUHOM Yy BCix cpepax STEM. Imxenepne
NPOEKTYBAHHA HAZla€ MOXJIMBICTb 3HAaXOAUTH IEPETUHU U YCTAHOBJIIOBATH
38’13k MK STEM-gucuunsiiHamy, mo OyJio BH3HA4eHO 3alMOpyKol iX
inTerpauii (Frykholm & Glasson, 2005; Barnett & Hodson, 2001).

30KpeMa BUKJIALAaHHA IPUPOSHUYMX HAYK MOXKHA BJJOCKOHAJIUTU CaMe
3a JOIOMOIOK IHXXEHEpHOI'0 NPOEKTYBAaHHHA, OCKIJIbKU BOHO YMOXJIUBJIXOE
3aCTOCYBYBaHHSI HAyKOBHUX 3HAaHb Ta JOCJI/PKEHb, a TAaKO0X 3abe3mnedye
aBTEHTUYHUU KOHTEKCT /JJIi BHUKOHAHHfA MaTeMaTUYHUX 3aBJaHb Ta
NPUWHATTA 3BaKEHUX pillleHb MiJi 4Yac TMpPOeKTyBaHHA. JOLiJIbHICTD
3alpONIOHOBAHOT0  MigXo4y  MiATBEPIKYTbCA  MOJIOKeHHAMUM  HoBux
CTaHJAapTiB nOpupoAHUYOo-HaykoBoi ocBiTMU (New Science Education
Standards) (NRC, 2012), o pekoMeHAyOTb HaJaBaTU YYHSIM MOXKJIMBOCTI
3[iMCHIOBAaTH HAyKOBIi AOC/i/KEHHSI K PO3POOJIATU iHXKEHEepHi MPOEKTU Ha
BCixX piBHAX wIKIbHOI ocBiTH (K-12) (NRC, 2012, c. 9). AHa/liTUYHUM eJleMeHT
npoLecy iHXXeHepHOIro NPOEKTYBAHHA [O3BOJIIE YYHAM BUKOPUCTOBYBATHU
JOCHTI/PKEHHA 3 MaTeMaTUKA Ta MPUPOAHUYMX HAYK JJi I[POBeJeHHS
eKCIIEPUMEHTIB, sIKi 103BOJISITh YYHIO OTPUMaTH iHpopMalito npo GyHKLIl Ta

ePeKTHUBHICTb TOTEHLiMHUX NPOEKTHUX pillleHb [0 TOro, fIK OyJe
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NoOYyJOBAaHUM OCTAaTOYHUK TNPOTOTHIL. TakUK NiAxi[, [0 IiHXEHEepHOro
NPOEKTYBAaHHA [J03BOJIAIE Y4YHAM CIUPATUACA Ha BJIACHUW JOCBiL Ta
KOHCTPYIOBAaTU HOBI MPUPOSHUYO-HAYKOBI U MaTeMaTW4YHI 3HAHHA LJIAXOM
aHaJIi3y MPOEKTY TAa HAYKOBUX AOCAiKeHb. Ha AyMKy HayKOBILIB Ha 40Ji 3
/x. BpayHoM, Takuil A0OCBiJi € HeOOXiAHUM /11 €PEKTUBHOTO HaBYaHHS,
amxke: «lHxeHepisd Ta TexHOJIOTII 3a0€3MeYyl0Th KOHTEKCT, Y SAKOMY V4YHi
MOXYTb INEpeBIpUTU BJIACHI 3HAHHA 3 NOPUPOAHUYUX HAYK, 110
PO3BHBAIOThCS, 1 3aCTOCYBAaTHU iX y BHUPIilleHHI NPaKTUYHUX MPOOJIEM; Ii€e
NOKpallly€e iX PO3yMiHHA CYTHOCTI NPUPOJHUYMX HaAyK - i, Jig 6araTbox,
MiJABUILYE IXHIA iHTepec A0 O3HA4YEeHOI rasy3i — OCKUIbKM BOHU MOXYTb
HAOYHO CIOCTepiraTd B3a€EMOJII0 IMNPUPOAHUYUX HAYK, IHXKeHepil Ta
TEXHOJIOTiN». ABTOpPM IEpPeKOHaHi, M0 «3aJly4eHHd [0 NPAKTUYHOI
JIAJIBHOCTI 3 IiHXEHEpHOro IMPOEKTYBAHHA € TAKOK CaMOK YaCTHUHOR
BUBYEHHA NPUPOSHUYMX HAYK, AK i 3a/ly4eHHA [0 NPAKTUYHOI JidJIbHOCTI 3
NpUpPOJHHUYMX Hayk» (Brown etal., 1989, c. 12).

B imKeHepHIM NpaKTHUI|l iH)XeHepHe NPOEKTYBAaHHA Ta HAyKoOBe J0C-
JIiJPKEHHS MEePeIJIiTalThCA Yepe3 CKJIAJHUM MPoIleC KOHCTPYKTOPChKOI MO-
Be/liHKM Ta HayKoBoro MipkyBaHHs (Purzer et al., 2015). He3Bakatouu Ha Te,
1110 [POLECH IHKEHEPHOIr'0 NPOEKTYBAHHA Ta HAYKOBOTO JOC/Ii/PKEHHA MalOTh
HU3KY CYTHICHUX BiZJMIHHOCTEH, TOYKOIO MEPETUHY BUCTYMNAOTh: 1) mporuec
MipKyBaHH#, 3a JIONIOMOTOI0 SIKOTO JI0JIAEThCS PO3PUB MiXK MPO6JIeMOIO Ta ii
PO3B’I3aHHSM, Ta 2) HEBU3HAYEHICTh SIK M0YAaTKOBA YMOBQ, 1110 BUMara€ BUT-
paT KOTHITUBHUX pecypciB (Purzer et al,, 2015, c. 2). Kpim Toro, sk B iHXxeHep-
HOMY IIPOEKTYBAHHI, TaK i B HAYKOBOMY JOCJIi/PKEHHI yBara aklieHTY€ETbCS Ha
NPaKTUKOOPIEHTOBAaHOMY HaBuYaHHi (Tam camo). Ak i y Bumagky 3
CUTYaTUBHUM HaBYaHHAM, po3ridaf 3Micty Bcix STEM-aucuuIiuiiH Kpisb
NPU3MY iH)KEHEepPHOTr O IPOEKTYBAHHA He 3aBX/U BUJAETHCA MOXKJIMBUM.

BUBYEeHHA MNOpPUPOAHUYUX HAYK Y BIiANOBIJHOMY KOHTEKCTI Ta

MOXKJIUBICTb 3dCTOCOBYBATH HaYKOBi 3HAHHA B CI/ITyaLliHX P€aJIbHOI'O 2 KUTTA €
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KJIIOUYOBUM (PAKTOPOM CIPABXKHbOT'O PO3yMiHHSA. JIOCAIIHULIBKUN MiAxin 10
BUKJIQIAaHHA BUMAara€ BiJi BUKJIaJayiB «3a0X04YyBaTU Ta MOJE/JOBATHU
HaBUYKM HAYKOBOIO [JOCJII/PKEHHdA, a TaKOoX PpO3BUBATH LiKaBICTh,
BiJKPUTICTb [0 HOBHUX iIel Ta CKENTULU3M, L0 XapaKTEePU3YIOTb HAYKOBY
AisnbHicTb» (National Research Council, 1996, c. 37). HaykoBi focnifxeHHs
JI03BOJIIIOTh YYHAM BiJUYTH cebe CIpaBXHIMY BUEHUMU: CTABUTU MMUTAHHS,
BUCYyBaTU TiNOTe3W Ta MPOBOAUTH [AOCJIKEHHSA, BUKOPUCTOBYHOYU CTaH-
JlapTHI HayKOBI NpaKTUKU. OQHAK, JOCAIAHULbKUH MiAXiJ BUMarae HassBHOCTI
BUCOKOI'O PiBHA 3HAaHb K YYHIB, TaK i BUUTEJIB. YYUTEJIi 4aCTO IOYYBAKOTHCA
HErOTOBUMH, OCKIJIbKA IM He BHUCTAYa€ BJIACHOIO [JOCBily HAYKOBUX
nociimxkenb (Nadelson et al. 2012). Y Hux cdopmMoBaHi NOMHUJIKOBI ysIBJIEHHS
PO MPAKTUKOOPIEHTOBAHE HABYAaHHA, 3TIIHO 3 AKUMHU NPAKTHUYHI 3aBJaAHHA
Ta JIabOpPaTOPHi POOOTH YAaCTO PO3IJIALAAKTHLCA K €KBiBaJIEHTHI HAYKOBOMY
pocaipkeHH0. OfHaK, O3HayeHi 3aX0AU He pIBHO3HAYHI CHpPaBXHLOMY
HAaYKOBOMY JOCJI/PKEHHIO, XO4Ya MpPU LbOMY [OBUHHI BKJIIOYATH /[ OCBIJ
HAyKOBOI'0 MHCJIEHHS, 3aKJaJleHUHA Y KOHCTPYKTHBICTCHKHUX IMiX0JaX [0
HaB4yaHHA (National Research Council, 1996, c. 13). Y4yHi MOoxyTh cTaTH
pylligMyA  BJIACHOTO HaBYaHHA, KOJU IM  HAJAETbCA  MOXKJIUBICTH
KOHCTPYIOBATH BJIACHI 3allUTaHHS, MOB'sI3aHi 3 HAYKOBUM KOHTEHTOM, SIKUU
BOHHU JOCJiKYIOTh. K/Il04OBUM MOMeHTOM edeKTHBHOI miaroroBku STEM-
YYUTEJIB [0 BUKOPUCTAHHA JOCHAIAHUIBKOrO MiAXOAY B HaBYaHHI €
BJJOCKOHAJIEHHS IXHIX 3HaHb 100 METO/0J10Til HAYKOBUX JAOCJiPKEHb.
[lepexoada4u A0 po3IJAAy HACTYIHOI CKJIAZ0BOI JOC/IiKYBaHOI HAMU
KOHILIENTYaJIbHOI MOJieJi, BBaXKaEMO 3a JoLijJibHe HaBecTU AyMKY C. KeBeHe,
SIKWH HaroJIolye, 10 B TpakTyBaHHI «T» y STEM-0cBiTi 6i/bIIiCTh yYUTEIB
He BUXOJSATH 3a MeXi OCBITHIX TEXHOJIOTIH, 1[0 BUKOPHUCTOBYIOTHCA 3 METOIO
B/IOCKOHaJIeHHs HaB4YaJsibHOI AissibHOCTI (Cavanagh, 2008). STEM-yuuTeui,
AKI JOTPUMYIOTBbCA TaKWUX MOIJIAAIB, He BU3HAKOTh, IO TEXHOJIOTisA

CKJIAQZIa€ETbCA 3 CYKYIHOCTI 3HaHb, YMiHb Ta NpakTUK. PazoMm i3 TuM, 4K

45



Bboituenko B. B., boituenko M. A., Copyesa A. A.

3a3Hayae M. bapak, HagBHICTb IIMPOKOI CYKYNHOCTI TpPaKTyBaHb TEpPMiHY
«TEXHOJIOTifI» JIMIEe YCKIaJHIOE po3yMiHHA Koro cyTHocti (Barak 2012).
/1. Xepmibax (Herschbach, 2009) npunyckae, mo iCHye JABa 3arajJbHHUX
NOrJIAAA HA TeXHOJIOTl: iHXKeHepHUMM Ta TryMaHiTapHud. Ha aymky

A. ®inbGepra, IH>KeHepHUU norJisgZl,  SAKUU TaKOX  HA3UBAKOTh

IHCTpyMeHTa/JIbHOK0  MepCHeKTHUBOI0, MepeAbdadaE, 10  «TeXHOJIOTiA
NPUPIBHIOETHCSA [0 BATOTOBJIEHHSI U BAKOPUCTAHHS MaTepiaJibHUX 00’ EKTIB —
To6TO apTtedakTiB» (Feenberg, 2006, c. 128). HaTomicTh rymMaHiTapHUU
NIOTJIS/, HA TEXHOJIOTiI0 QPOKYCYyETBbCA Ha JIIOJACbKOMY BUMIpI SIK BiZIIOBiAl Ha
KOHKpPETHI JIIO/JCbKI 3yCWLIA; OTXKe, caMe MeTa JIIJUHU HaJa€ [O0LATKOBe
3HayeHHs TexHoJioriiM (Achterhuis, 2001). 3 ryMmaHiTapHOi TOYKH 30py
TEXHOJIOTIA XapaKTepU3YETbCA LIIHHICTIO, 10 YMOXKJIMBJIIOE JOC/IiKEHHSA
BIJIMBY TEXHOJIOTIM, BKJIIOYAKOYU KYJbTYPHHH, COLiaJIbHUH, €eKOHOMIYHUH,
noJiiTUYHUM Ta ekoJioriyHui (Feenberg, 2006).

Y Tabsuni 1.2 nogaHo NMOPiBHSJIbHY XapaKTEPUCTHUKY iHKEHEPHOTO

Ta 'YMaHITApHOIO MOIJIALIB Ha TEXHOJIOTIIO.

Tabauysa 1.2
IlopiBHA/IbHA XapaKTepUCTUKA NOrJisAAiB Ha TexHoJioriio (Herschbach,
2009)
[H)KeHepHU U ['yMaHiTpaHUU
TexHouoris siB/ISIE CO6010: TexHoJs0Tis MOXe PO3T/IAJaTUCA SIK:
- YiTKO BU3HAYEHUH 06CAT 3HAHD; -Jlello  Oisiibllle, HiXX M@OpocTa cyMma
- IiJIbHICTB 260 crocob Aii; IHCTpyMEHTIB, 3aco0iB, apTedakTiB,
- IpoueaypHU KOHCTPYIOBaHHS, | IPOILECIB Ta CUCTEM;
NPOEKTYBAHHS, BUPOOHUIITBA Ta | - 3aci6 BILJIUBY Ha CTPYKTYpPY
JOCHi>KEHHS; KYyJIbTYPHOIr'0/COLIiaJIbHOTO  3aMOBJIEHHS
- isnyHi  IHCTpyMeHTH, 3acobM  Ta | He3aJIeXKHO BiJi HaMipiB KOpUCTYyBaya;
apredaxTy; -3aci6 cayXiHHS LiHHOCTAM JIIOJUHMU Ta
- OpraHi3oBaHi iHTerpoBaHi cucTeMH, $IKi | BIZIMBY Ha GOpMYyBaHHS LiiIHHOCTEH;
BUKOPHUCTOBYHOTbHCS JUis CTBOPEHHS],
BUPOOHUIITBA ¥ BUKOPHUCTAHHS TEXHOJIOTIH
- aBTOHOMHI colliaJibHi Ta €eKOHOMiuHi
CUJIH, 110 4acTo nepeBepLIYIOThb
TpaZULiMHI Ta KOHKYPYIOYi L[IHHOCTI;
- 3/1aTHICTb J10 Hemepe6auyBaHUX
NO3UTUBHUX, a TaKOX  pyHHIBHUX
CcolliaJIbHUX Ta EKOHOMIYHHUX HACJIiJKIiB
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Y cBow uepry, C.MitueM mNoeiHye oOWABa MOIVIALAY, BHU3HAYAK4H
YOTUPH Pi3Hi clocobur KOoHIenTyasi3alii TexHosorii. JlocmiHUK ieHTudiKye
TEXHOJIOTII0 SIK: 00'€KTH; 3HAHHS; JisSlJIbHICTD Ta BOJIIO. YYeHUH 3a3Hayae, 1110
4acTo JIIJAA OTOTOXKHIOIOTh TEXHOJIOTiI0 3 apTepaKTaMu 4 NpegMeTaMy, a
TOMY IO/I0JIaHHSI [IbOTO OOMEXKEHOI'0 MOTJisi/ly Ha TEXHOJIOTiI0 MO)Ke MaTH
BUpilllaJibHe 3Ha4YeHH4 /11 HaB4aHHA STEM y Mexkax iHTerpoBaHOTro Higxonay.
C.MiTyeM TakKOX CTBEPIKYE, L0 TEXHOJIOTIA CKJIAJAETHCA 3 KOHKPETHUX I
YiTKUX 3HAaHb, a TOMY € JUCLMIUIIHOI. BiH po3rJA/a€e TEXHOJIOTIIO 1 4K MMPOLeC,
II0 BKJIOYAE MPOEKTYBAHHS], BUTOTOBJIEHH U BUKOPHUCTAHHS TEXHOJIOTIM.
Po3ris; TexHOJIOTII SIK KaTeropii «BoJisi» YBUPA3HIOE 6AaUYeHHS], 1110 TEXHOJIOTi
KEpPYEThCA JIIJCbKOK BOJIEIO i, AK pe3yJibTaT, 3aKJaZieHa B JIIOJCbKIN KYJib-
Typi, KEpOoBaHa JIIOJACbKUMU LiHHOCTAMM (Mitcham, 1994). M. /leBpi3 3a3Ha-
Yyae, 110 iHXKeHepid BIAPI3HATUCA BiJ TEXHOJIOTII THUM, L0 Ieplla BKJOYAE
Jviie npodecito po3pobsieHHsST ¥ BUPOOHUIITBA TEXHOJIOTI, TOAI K OUIbII
IIMPOKE MOHATTH TEXHOJIOTII TaK0X CTOCYEThCA BUMIpY KOpucTyBaya. TexHo-
JIOTH, OiJibllle HiXK iHKeHepH, MaloTh CIPaBy 3 NMOTPedaMu JIIOJUHY, a TaKOXK
€KOHOMIYHUMH, COLjia/IbHUMHU, KYJIbTYPHUMH Ta €KOJIOTIYHUMHU acleKTaMU
BUPpIllIeHHS MTp06JieM i po3po6KU HOBUX NPOAYKTIB (DeVries, 2011).

M. bapak npunyckae, 110 i iHXeHepid, i TeXH0JI0Tid HACTIJIbKUA TiCHO
MoB’s3aHi, 0 iX CJiJf BUKJAJAaTH KOMIIJIEKCHO B MeXKax TEeXHOJIOTi4HOI
OCBITH, i NPOINOHYE BUKJIAJATH IX K OJUH ILIKIJIbHUM NpeIMET, AKUHU
HAa3WBA€EThCS iHXXeHepHO-TexHoJsioriyHa ocBiTa (Engineering Technology
Education - ETE) (Barak, 2012).

Y 2000 poui MixHapogHa acouialiii TeXHOJIOTIYHOI  OCBITH
(International Technology Education Association - ITEA) po3po6uaa
«CTaHZapTH TEXHOJIOTIYHOI FPaMOTHOCTI: 3MICT i/l BUBYEHHS TEXHOJIOTiN»
(Standards for Technological Literacy: Content for the Study of Technology -
STL), y sKux 6y/i0 BU3HAY€HO 3MiCT, HEOOXiIHUM yYHSM 3araJibHOOCBITHiX

wikia (K-12) g5 Toro, uj06 cTaTh TEXHOJIOTIYHO TPaMOTHUMU IPOMa/ITHaMH,
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aki xuByTb y XXI crousitTi. STEM-yynTesi NOBUHHI HaZaBaTH Y4HAM
MOXJIMBICTh CHPUMMATU TEXHOJIOTII K MexaHi3M 3MiH, L0 MalThb fK
NO3UTUBHUY, TaK | HEraTUBHUM BIJIUB Ha KYJbTYpY, CYCHJILCTBO, MOJIITUKY,
€KOHOMIKY Ta HaBKOJIMILIHE CepeloBULLE.

HactynHoro ckiaazoBoro Mojeai €  MaTreMaTU4YHe  MUCJIeHHS.
Po3po6GHMKM MoOJesli HaroJiolyooTh, IO Y4YHI OiJbII yYMOTHBOBAHI Ta
eeKTUBHIllIE OI[iHIOIOTh 3MiCT MaTeMaTHUKH, KOJIX BUMTEJi BAKOPUCTOBYIOTh
iHTerpoBanui migaxig go HaBdyaHHA STEM (Kelley & Knowles, 2016). Ha
NiATBEep>KEHHA aBTOPU NNPUBOAATH Pe3yJIbTaTU LOC/iIKEHHS TPy BUEHUX
Ha yvoul 3 /JI. TiibMaHoM, 3riflHO 3 AKMMM Y4YHI Masid Kpalli HaBYaJlbHi
pe3yJIbTaTU 3 MaTeMaTUKU Ta Kpaie ctaBieHHd A0 STEM, Koy BoHU 6yin
3a/Iy4eH] 0 HaBYa/IbHOI JIAJIbHOCTI HA OCHOBI iHXXE€HEPHOTr0 NPOEKTYBaHHA
Ta PO3p006JIEHHS MPOTOTUIIHUX pillleHb i3 BUKOPUCTAHHSM TeXHoJoTil 3D-
Apyky (Tillman et al, 2014). ¥ cBow uepry, /. Binbamc 3a3Havae, 110
KOHTEKCTyaJIbHe BUKJIQIAaHHA [03BOJIAE Kpalle yCBILIOMUTH MaTEMaTHUKY,
OCKIJIbKU «y4HI XO0YyTb 3HAaTU He JIMIIe $K BUKOHAaTHU MaTeMaTH4He
3aB/laHH{, ajie ¥ YoMy iM MOTPiOHO BUMBYATU MaTeMaTHKy B IMEPIIYy 4Yepry.
BoHu X04yTh 3HATH, IK MaTeMaTHKa BiJinoBiAae ixHboMy KUTTI0» (Williams,
2007, c. 572). BkitoueHHs npaktuk STEM, 110 nepen6ayaroTh MaTeMaTUYHUA
aHaJIi3, HeOOXiJHUM ISl OI[iIHKM MPOEKTHUX pillleHb, 3a0e3Mne4ye HeOOXiAHY
paliOHa/JIbHICTL [J11 BUBYEHHSI MaTeMaTHMKU Ta [J03BOJISE BCTAaHOBUTU
3B’I30K MK THM, 10 BHBYA€ETbCA B ILIKOJI, Ta TUM, II0 BUMAara€TbCs B
npodeciitHin aisgsibHOcTi B rasnysi STEM (Burghardt & Hacker, 2004). Oxanak,
AK 3ayBaXXyHOTb aBTOPA MOJeJi, He BeCb 3MICT MaTeMaTHUKH, U0
BUKJIQJIAETbCS B MeXKaX 3arajbHOi CepeJHbOI OCBITH, MOXe OyTH
3aCTOCOBAaHUM y NIPOLLeCi IHXKeHepHOro NPoeKTyBaHHA. KpiM Toro, He Bci y4Hi
cepeHbOI 1IKOJM MaKTbhb TAaKWM piBEHb KOTHITUBHOIO PO3BUTKY, IO
JI03BOJIUTb IM BUKOPHUCTOBYBAaTH MaTeMaTH4YHi 00YMC/IEHHS B iH)KEHEPHOMY

npoektyBaHHi (Kelley & Knowles, 2016).
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Cyii HAroJIOCUTH, WO AOCJAIPKYBaHAa KOHUEMNUiA NPUAIJISAE 3HAYHY
yBary He Jiville KOHTEKCTY HaBYaHHS, ajie U TaKOX COLlia/IbHOMY acIeKTy.
k. JleiB Ta E.BeHrep HasuBawTb ILie nepddepiiHOI y4acTiO, KOJIU
HaBYaHHS BiJIOYBA€TbCH y CHIJIbHOTI NMPAKTHKIB, AKi JOMOMaralTb y4YHIO
30IJIBIIMTH pPiBEHb 3HAHb TA OBOJIOAITH BiiMOBIHUMU HaBU4YKaMHu (Lave &
Wenger, 1991, c. 29).

Y chisibHOTI MPaKTUKIB i HOBAYKY, i JAOCBiAYeHI NPAKTUKU MOXYTb
BUMUTHUCS y MPOLECi CloCTepeXeHb Ta AWCKYCid, B3aEMOJIIOYU 3 iHIIUMU
JIIOJIbMHY, SIKi MalOTh OIJIBIIMN YU iHIIKMM J0CBiA. HaBuaHHS moJiermyeTbcs,
KOJIX HOBAa4yKW Ta [AOCBilYeHI NMPaKTUKHA OPraHi30BYOTb CBOK POOOTY
TaKUM YMHOM, 1100 YCi YYaCHUKU MaJiu 3MOTY 0A4YUTH, OOTOBOPIOBATH Ta
6paTH y4acTb y ClIJIbHUX pakTHKax (Levine & Marcus, 2010, p. 390).

T.Kesnni Ta /. Hoysi3 nponoHywTh 3ajy4aTU A0 CIIJIBHOTHU
NpaKTUKIB MNpeACTaBHUKIB MiclleBUX Tpoma/j, MoB’si3aHux 3i STEM-
rajy3sr, Takux AK NPaKTUKYIYi BYe€Hi, IHXXeHepu Ta TEeXHOJIOTH, AKIi
MOXYTb [JOINOMOITU 30CepeUTH HaBYaHHA HABKOJIO peaJbHUX
KoHTeKCTiB STEM He3asexHOo Big mneparoriyHoro nigxony. ABTOpU
TAKO>X 3aCTepexywTb, L0 HaBYaHHA iHTerpoBaHoro STEM y wmexax
CIIJIbBHOTU NMPAKTHUKIB € CKJAJHUM 3aBJaHHAM [JJid BYUTEJIB, OCKIJIbKHU
iM MOTPiOHO NOCTIMHO CIiJIKYBaTHUCSA 3 iHIIMMH QaxiBLUsAMU B rajaysi
STEM Ta 6yTH roTOBMMHU CTBOPUTHU TaKy CHiIJIbHOTY y CBOEMY KJiaci. Kpim
TOTO, He BCi Y4HI BYAaThCA Kpallle B COLia/IbHUX CepeLoBUILAX, TOMY BOHU
MO>YTb YHHUTHU OINip CHiJILHOTI MPaKTHKIB, i Ile MOXKe 0OMEXUTH 1XHIO
3[aTHICTb BYUTUCA 3a JOIOMOIOK O3HAYEHOrO OCBITHBOIO HiAXO4Yy
(Kelley & Knowles, 2016).

Harosiomyroun Ha iHTerpoBaHoMmy BuUBYeHHI STEM-pucuunuin y
MeXaxX CIJIbHOTU TMPaKTUKIB, aBTOPM KOHIEMNLil HaroJoWywTh Ha
HeOOXiJHOCTI BHBYEHHS OCOOJMBOCTEH MNPUPOJAHUYO-HAYKOBUX Ta

iH)XeHepHUX NpPaKTUK (AUB. TabJ1. 1.3).
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Tabauys 1.3

[lopiBHA/IbHA XapaKTepUCTUKA NPUPOAHUYO-HAYKOBHX Ta

ixkeHepHuXx npakTHuk (Kelley & Knowles, 2016)

[IpupodHuyo-HayKko8i npakmuku

[HceHepHI npakmuku

B 0CHOBY NOKJIa/IeHO MUTAHHSA MPO MeBHE
SIBUIIE

B ocHOBy nok/azieHo npo6JieMH, NOTpedbu
Yyyd  OakaHHs, 10 NPUBOJUTb [0
pPOo3po6JIeHOr0 pillleHHs

BukopuctaHHsl Mozesied [iJii PO3POOKHU
MIOSICHEHbD MPO SIBULIA MPUPOAH

BukopucrtaHHa Mogesied Ta CUMYJIALIN
JJid aHaJi3y iICHYIOYHUX pillleHb

HaykoBi goc/tipkeHHs B TOJIbOBUX YMOBaX
abo JlabopaTopisx i3 BHUKOPHUCTAHHSM
CUCTEMHOTO MiAX0y

[HXKeHepHe JOoC/iPKeHHA AJi OTPUMaHHA
JlaHUX, HeOoOXiHUX JJi  BHUSBJIEHHS
KpUTepiilB Ta 0OMeXeHb Ta IepeBipKHU
JU3alHepChbKUX ifjer

AHaui3 Ta iHTepnpeTania JaHUX HAYKOBUX
JOCHIIPKeHb i3 BHUKOPUCTAaHHAM HU3KHU
IHCTpyMeHTIB [/ aHalidy (Taby./sanis,
rpadiyHa iHTepnpeTalis, Bidyasisalis Ta
CTaTUCTUYHUM aHaJi3) Ta BU3HAYEHHH
11a6JI0HIB

AHani3 Ta iHTepnpeTalia JaHUX, 3i6paHUX
niJi 4ac BUNPOOYBaHb KOHCTPYKLIM Ta
JOCHiPKEeHb, AJid IOIIYKYy ONTHUMa/IbHUX
IIPOEKTHUX pillleHb

MarteMaTu4yHe Ta 0064MCIII0OBaJIbHE
MUCJIEHHA € OCHOBHUMH IHCTpyYMEHTaMH
AJd  NpejcTaBJieHHA 3MIHHUX Ta IX
B3aeMO3B’sA3KiB. lli cmocobu MucieHHsA
JI03BOJISIIOTh poouTHU MPOTHO3H,
nepeBipATA  Teopil0o Ta  3HAXOAUTHU
3aKOHOMIipHOCTi a60 Kopessii

MaTtemMaTH4He Ta 00YHCJIIOBAJIbHE
MHUCJIEHHSI € HEeBiJJEMHOIO YacCTHUHOIO
[IPOEKTYBaHHSA, [AO03BOJIAIOYM IiHXKeHepaM
MPOBOJIMTHU TECTHU Ta MaTeMaTU4YHI MoJeJi
JUIs1 OIiHKM e(EKTUBHOCTI MPOEKTHOTO
pillleHHS Nlepe/] CTBOPEHHSM NMPOTOTHUIIIB

Po3po6JieHHsI KOHUENIii [AJs HaJlaHHSA
MOSICHEHb € MeTOl0 HayKOBI[iB Ta
OOI'PYHTYBaHHSIM  MOSICHEHHA  SIBUIIA
HasiBHUMHU JIOKa3aMH

[Tobyj0Ba KOHCTPYKTOPCHKHUX pillleHb i3
BUKOPUCTAaHHAM CUCTEMHOTO MiAXOAY [J0
BUpIillIEeHHA iHXeHepHUX 3a/lady Ha OCHOBI

HAyKOBHX 3HaHb Ta MoJesen
MaTepiaJibHOTO CBITY. Po3pob6.ieHi
pilieHHsA ONTUMI30BaHi LIJIAXOM

BUPIBHIOBaHHSI 00MeXeHb Ta KpUTepiiB i3
ICHyIOUMMU YMOBAMHU

AprymeHTH 3 J0Ka3aMHU € KJIOYOBUMHU 151
HpUPOJHUYO-HAYKOBOI NPaKTHKH,
OCKIJIbKU JJal0Th NMOsICHEHHSI PUPOJAHOTO
ABUINA. Y4YeHi 3axMIIalThb IOSCHEHHS],
bopMyIOTh [0Ka3u Ha OCHOBi JJaHUX Ta
JOCJIKYIOTH ifiel pa3oM i3 KojileraMmu

AprymMeHTH 3 [Jl0Ka3aMH € KJHYOBUM
dakTOpoM i1 pPO3POOKM HaWKpaIUX

MOXKJIUBUX pilieHb npo6JIeMH.
Po3TamyBaHHA HaWKpauoro pileHHs
6a3yeTbCcs Ha CUCTEMHOMY MigxoAi [0
MOPiIBHAHHSA a/IbTEpPHATUB,
dbopmysoBaHHI  JloKa3iB  Ha  OCHOBI

BUIIpOOYBaHb Ta Meperyfaji NPOEKTHUX
pilieHb

Otxe, ana STEM-yunTesiiB BaXIMBUM € po3yMiHHA STEM-npakTuk y

KO>KHIM OKpeMiM MpeAMETHIN rajnysi, o J03BOJUTb IM BU3HAYUTH KJIHOYOBI
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pe3yJsibTaTU HaBYaHHA. Y Tabusvui 1.3 moJaHo KJ/IIOYOBI NPaKTUKH, sIKi pop-

MYIOTb yHiKaJIbHUW Habip 3HaHb | HABUYOK, HEOOXiTHUX /1J151 NOAA/IBLINX Hay-

KOBUX JOCTiKeHb i po3B’a3aHHs npobsieM y STEM rasnysi (Kolodner, 2002).

Tabauuys 1.4

Kiro4oBi gocigHUNbKI ¥ TEXHIYHI HABUYKHU Ta NPAKTUKHU

JlocaidHUYbKI HABUYKU ma npakmuku

TexHIYHI HABUYKU MA NPpAKMuUKuU

BusHaueHHsa 1npo6seMu Ta 1npeaMeTa | BusHaueHHsA KpUTepiiB, 0O6MeXeHb,

JOCJIIPKEeHHSA cneyudikaniii npobseMu

[eHepyBaHHs 3amnuTaHb, #AKi MoxHa | PoboTa 3 MaTepiasamMu Ta ix po3yMiHHA

JOCHIIIUTH

JocaigxeHHda 3 MeToM0 | Jloc/iPkeHHSI 3 MeTOH pPO3poO6JiIeHHS Ta

eKCIlepYMeHTyBaHHH, MO/Jle/II0OBaHHS, | 3allyCKy MoJieJiel, BUBYeHHS KelCiB

BHBYEHHSA BUIIA/JIKiB, yIpaBJliHHA

3MiHHUMHY, TOYHE CIOCTEpeXeHHd Ta

BUMIpIOBaHHS, BUABJIEHHA

3aKOHOMIpHOCTeH

IHdopMoBaHe NPUKAHSATTSA pilieHs, | [HpopmoBaHe NPUUHATTS pillleHb,

OOI'PYHTYBaHHS BUCHOBKIB OOI'PYHTYBaHHS NPOEKTHUX pillleHb

ITepauia ag po3ymMiHHA ITeparis A1 NpUUHATTS pillleHHS

HaykoBi nosicHeHHs [loscHeHHa HeBJa4 Ta BJOCKOHAaJIEHHS
pilieHb

[l1aHyBaHHA JOCTIIKEHHS [IpiopuTeTHICTB KpUTepiiB, X
pO3TallyBaHHS ¥ ONTUMIi3allis

KomyHikania ey, pe3yabTartiB, | KoMyHikania iged, KOHCTPYKTOPCbKHUX

iHTepnpeTanii, HacaigKiB, OGI'PYHTYBaHb, | pillleHb, OOI'pYHTYBaHb, MOSICHEHD,

NOsICHEHb, IPUHIUIIIB €CKi3HUX NIpaBUJI KOHCTPYIOBAaHHSA

Komangna po6ora, cniBnpaus Mk | KomangHa  po6ora, cmiBopans — Mix

KOMaHJaMU KOMaH/iaM

KpiM oKpec/ieHuX BHMILE [OCHIAHULIBKHUX Ta TEXHIYHIX HABUYOK i

NPAKTUK, 10 KJIIOYOBUX B iHTerpoBaHOMYy HaBYaHHiI STEM HaznexaTh Takox

MaTeMaTH4HI HaBUYKHU Ta IMIPpaKTHKH, 110 MiCTSThCA B 3araJibHUX CTaHJapTax

3 maTeMaTukH (Common Core standards for mathematics), 3okpema:

® 3JIaTHICTb OCMUCJIOBATU MPO6JIEMY M HAaNOJIETJIMBO il BUPILIYBaTH;

e aGCTpaKTHe MUCJIEHHS;

® 3/1aTHICTh KOHCTPYKOBATU apryMeHTH Ta IigJaBaTA CyMHiBam

MIpKYBaHHS IHIIUX;

L4 3ﬂaTHiCTb A0 MAaTeMaTHU4YHOI'O MOAEJIFOBAHHA;

® YMIiHHA CTpPATeriyHo BUKOPUCTOBYBATH iIHCTPYMEHTH;
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® TOYHICTB;

e YMiHHSI KOPDUCTYBATHCA 3aC06aMY MaTeMaTUYHOI iHpopMaliil.

Po3rsigap nmopaHux BuUllle NPAKTUK [JO3BOJISAE He JIMLIe YCBIJOMUTHU
KOHTEKCT, Y AKOMY BOHH peai3ylThCH, ajie 1 ACKPaBO IOCTPYE HACKPI3HI
STEM-3B’A13KM. YCTaHOBJIEHHS TOYOK INepeTHHy Ta 3B’s3KiB Mik STEM-
AvcuuiuiiHaMu ponoMoxke STEM-yduTesiaM Kpale JOHECTH iX 3MICT [0
y4HiB. BiZinoBiAHO, OCOOJIMBICTIO IHTErpPOBAHOI0 MiAXOAY [0 HAaBYaHHS
STEM € 3acBoeHHda STEM-3MicTy nopsf i3 npaktukamu STEM. Ak 3wMicT,
TaK i MPAaKTUKU € OJHAKOBO BaXKJINBUMH [Jis1 3abe3le4eHHs iea/lbHOTO
KOHTeKCTy A HaB4aHHA (Kelley & Knowles, 2016).

Cui, HAaroJIOCUTH, L0 HUHI B yMOBax r'yMaHiTapu3anii ocBiTHU BYeHi
BCe YacTillle 3BepTalTh yBary Ha HeOOXiAHICTb iHTerpaiii B IiJTiCHUMN
¢denomeH STEM wie onHiel cknagoBoi - A — Arts (MUCTeLTBO).

JloLizIbHICTh BBeeHHS MHUCTELTBA HAYKOBIi OOIPYHTOBYIOTh MOKJIH-
BICTIO OXOINHUTH OiNbLIYy LiJbOBY ayAUTOPil0, HAIPUK/IA/ Y4YHIB i3 HU3bKOIO
YCHOILIHICTIO, SIKUM BaKKo 3acBoroBaTH STEM-avcuumiing, abo y4HiB i3 0co6-
JIUBMMH OCBITHIMHU NOTpeb6amy, a Takox AiB4yat (Willimas, 2011). C.T'y3ert Ta
E. Pinr-Bels1 Tako:X HaroJiomyrwTh, 10 po3mrpuBiid STEM-ocBiTy 3a paxy-
HOK TaKoOI CKJIaIOBOI, K MUCTELTBO, CIPUATHME PO3LUIMPEHHIO JOCTYIY [0
O3HayeHOoi ranysi. MuUcrenbKka raay3b OXOIUIIOE BUKOHABCbKE MHUCTELTBO
(HanpukJaz, xopeorpadidyHe, My3suyHe ab0 TeaTpaJsibHE), BiyaJlbHE MUCTELT-
Bo (06pa3oTBOpYE, IEKOPATUBHO-NPUKJIA/IHE) Ta MUCTEITBO BUPOOHUIITBA
(Menia-MuCcTENTBO), a TakKoX MoOBHe. HaykoBIi HaroJioumywoTb, 10 B
peaJlbHOMY >KUTTI JIIOAA He BiJIOKPEMJIOIOTb aCleKTH MPUPOJ03HABCTBA,
MaTeMaTUKH, MUCTELTBA TOILLO, CKOpille BOHU CHUPAKOTbCA Ha BCi
JIUCLMIUIIHY i [iJIicCHO po3B’sa3yt0Th npobJsieMu (Guzey & Ring-Whale, 2018).

[lifcymMOBYI0UYM, 3ayBa)KMMO, L0 OKpECJeHi BUIle KOHLEeNTyasbHi
MiAX0AM JI03BOJISKOTH NPOCTEKUTH eBoJiolito STEM ocBiTH B Cy4yacHUX

yMOBaX, 1[0 Bifjo6pakeHOo Ha puc. 1.4.
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Pisens S STEAM - BBeIcHHSA MUCTEIITBA
B yci rairy3i STEM

— PiBenb 4 STEM - iHTerparis BC1X JUCHUIUIIH

-OCBITAd

PiBenns 3 E/T S-T/E-M - iaTerpartis
1HXKEHEP11/TEXHOJIOT1M y IPUPOTHUYO-
MaTe€MaTUYHI JUCUUTTIHUA

PiBenb 2 SteM - yCTaHOBJICHHS 3B'AI3KIB M1XK
yciMa JUCHUIUIIHAMHU 3a JOIOMOT'O0 ITPOBITHUX

STEM

PiBenn 1 S-T-E-M - HaBYaHHS KOXKHIA
JTUCITUILIIHA OKPEMO

Puc. 1.4. EBosioLiig KOHLleNTyaJlbHUX migxoAiB 1o STEM-ocBiTu

Takum YUHOM, npejcTaBJieHi KOHLIeNTyaJIbHIi nigxoauv
JIEMOHCTPYIOTh eBoJIILiI0 STEM-0CBITHM {K CyCHiJIbBHOTO W OCBITHBOTO
dbeHomeHny sk y CnosiyyeHux lllTaTax, Tak i cBiTi B 1jijiomy. Pa3zom i3 Tum,
3ayBaXKMMO, L0 HE BCi KpalHU B)Ke MPOMIIJIN BCi I'SITh YHAOUHEHUX HA PUC.
1.4 eramniB, a TOMy 3alpoOllOHOBAaHAa C(XeMa MOXe CJYyryBaTHU
KOHLIeTyaJIbHOI0 pPaMKOI0, 3a [JONOMOI'OK fAKOI MOXKHA BiJCTEXUTHU

No/la/IbIINK PO3BUTOK JAOCTI/PKYBAaHOTO GEHOMEHY.
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1.3. IctopuyHi acnekT po3BUTKY STEM-ocBiTH B YKpaiHi Ta CIIIA

[ToyaTtok XXI cT. 03HaMeHyBaBCs MiJABUIIEHHSM yBard A0 MNpoo6JieM
STEM-ocBiTH Ik OKpeMOI IpeMeTHOI rajiy3i K i3 00Ky OCBITHIX TEOPETHUKIB,
Tak 1 ocBiTHiX noJiTukiB CIIA. [/l Toro, 1106 3p03yMiTH cCydacHUN peHOMEH
STEM-ocBiTH, BBaKaEMO 3a JI01[iJiIbHE BUCBITJIUTU 3MiHH, L0 BiAOyBaJuCA Ha
pi3HUX eTanax il pO3BUTKY B JOCJIiIXKYBaHIH KpalHi.

CdopmysiboBaHa HamMu nepiogusaliss po3BUTKy STEM-ocBiTu y CIIA
0a3yeTbCcs, HacaMmIlepe/l, Ha MarTepiajax J0CHi)KeHb BiIOMHUX aMepH-
KaHCbKHUX TeopeTUKiB STEM-0CBITM Ta HOpPMAaTHBHUX AOKYMeHTaxX Hallio-
HaJILHOTO piBHA. ['0OJIOBHUM KpUTEpIiEM, MOKJIaJEeHUM B OCHOBY IpeCTaB-
JIEHOI Jjauti mepioau3aliii, € CyTHiICHi 3MiHM HOpMaTUBHOI 6a3H, 3MicTy, GpopM
Ta MeToZAiB peanizanii STEM-ocBiTH y cTapuiiv cepesniy mkoui CIHIA.

AHaJsi3 HayKOBHUX JiKepeJl J03BOJIUB HAM BU3HAYUTHU YOTHUPHU €TalHU
po3BUTKY STEM-ocBiTu y CIIA y apyrii nosoBuHi XX — Ha novyaTky XXI cT.:

e Jetan (1958-1988 pp.) - sneritumizanii STEM-ocBiTy;

e Ileran (1989-2000 pp.) - cranaaptusanii STEM-ocBiTy;

e [lleramnm (2001-2010 pp.) - koHuentyaJisanii STEM-ocBiTy;

e [Veran (2011 p. - noTenep) — cucteMHoi peaJiizanii STEM-ocBiTu.

[lepu1 Hi>k meperTH 10 PO3IJIsAy BUSHAYEHUX HAMM €TalliB, BBAXKAEMO
3a [JOLiJIbHEe 30CepejUTUCA Ha MOAIAX, W0 INepelyBad BUOKPEMJIEHHIO
JloCIiPKyBaHOT0 peHOMEHY B CAMOCTIMHY NpeJIMETHY I'aJly3b.

Y 11bOMy KOHTEKCTi 3ayBa’KMMO, 1110 iHTepec /0 OCBiTH, 110 Nepe/iba-
yasia BUBYeHHA STEM-npeaMeTiB, BUHHK llle B KOJIOHIQJIbHY €moXy, KOJIU
Benmxamin @paHKJIiH HArosocuB y cBoixX «IIpomno3uiisgx 1moa0 BUXOBaHHSA
moJsiogi B IleHcisnbBaHii» (Proposals Relating to the Education of Youth in
Pennsilvania), 110 «y4HsM cJ1iJi BUBYaTH TaKi TeMH, K IIeMJIEHHS, TOCa/Ka,
TOPTiBJISI, BUPOOHHUIITBO, MOTYKHICThb Ta BIUIUB JABUTYHIB i MalllMH Ta
MexaHika» (Franklin, 1749).
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Y 1824 p. 6ysno crBopeHo IlosiTexHiyHMM IHCTUTYT PeHccesepa
(Rensselaer Polytechnic Institute), o cTaB nepmym y aHTJIOMOBHOMY CBITi
TEXHOJIOTIYHUM YHIBEPCUTETOM, V AKOMY HaBYa/Id IPAKTUYHUX MUCTELTB
CHHIB Ta JJ040K opeHAapiB PeogaibHOro 3eMJeBoJIOAIHHA PeHccenepa. ¥
pe3yabTaTi NpudHATTA 3akoHy «[Ipo 3eMesibHi rpaHTu» (1862) 6yau
CTBOpPEHI CiJIbCBKOrOCIOAAPChKi 3aKJ/JIaAU OCBITU Ta IHCTUTYTU MEXAHIKH,
NpUYOMYy B J€KiJIbKOX i3 HUX (Hampuk/aj, YHiBepcuTeTi wmraty Oraiio)
Oy/ii 3anpoBayKeHi MporpaMy NpodeciiHol NiArOTOBKU BYUTEJS PYUHOI
npari K CKJIaJ0BOI IHXKeHEepPHOI IpOrpaMHu.

3BaKal0yMh Ha CTPIMKHUM PO3BUTOK Ta BUKOPUCTAHHA TEXHOJIOTIH, Ha
denepassIbHOMY piBHI O0yJ10 HAaroJIOUIeHO Ha HEOOXiHOCTI 3apOBa/KEHHS B
KypHUKYJIyM 3aKJIaJliB OCBiTU TexHoJoril. 3akoHOoM «[Ipo npodeciiiHy ocBiTy»
(1917) Ha ®PepepanbHUK ypsA[ OyJo NOKJA[AeHO BiJNOBiAANBHICTD 3a
HaJlaHHA QpiHaHCOBOI NiATPUMKHU PO eCihHO-TEXHIYHIHN OCBITI.

Cutif, 3ayBaKATH, 10 BXKe HA mo4yaTKy XX CT. OyJi0 CTBOpPEHO mepuli
STEM-opienToBaHi cTapiui cepeHi mkosn — Stuyvesant High School (3acHo-
BaHa B 1904 poui) Ta Bronx High School of Science (3acHoBana B 1938 pouj).

Crapma cepegns wmkosa Stuyvesant High School 6yna 3acHoBaHa B
1904 poui K «IK0JIa HABYaHHSA XJIOMMYUKIB PY4YHild npayi», MIPUUHABIIM Ha
HaBYaHHS 155 y4HIB, KMM HaJaBaJid OCBIiTHI mocayru 12 y4uTesiB.
JlisiIbHICTh WIKOJIK OyJia CIpsIMOBaHA Ha PO3BUTOK TaJIaHTIB LUKOJISPIB y
rajy3i NpupoAHAYUX HayK, MaTeMATHUKHU Ta iHxeHepil. ¥ 1907 poui mkoJsa
nepeixaJia 3 MIOYaTKOBOI'O MiClisl po3TalllyBaHHS 3a aZjpecoto 225 East 23rd
Street Ha 345 East East 15th Street, se BoHa 3asumanacsd NpoTAroM
HacTynHux 85 pokiB (auB. [logaTok A, puc. A.1). Takoxx 3ayBa)kuMo, 110
Stuyvesant High School 6ysna HasBana Ha 4ectb IliTepa CraiiBecaHTa,
OCTaHHbOT'O ToJIJIaHACbKOro rybepHaTtopa HoBoi Higepsianau go Toro, sk
KOJIOHiI0 3axonusia AHrjiiga B 1664 poni. 3Baarwdud Ha 3pOoCTar4y

NONYJIAPHICTh 3aKJaZy OCBITHM 3aBAAKU MOro pemnyrtanii 1moA0 BUCOKOI

55



Bboituenko B. B., boituenko M. A., Copyesa A. A.

AKOCTI NMPUPOAHUYO-MATEMATHUYHOI OCBITH, Ha mno4daTtky 20-x pp. XX CT.
IIKOJII ZI0BeJIOCS MpalloBaTh y [Bi 3MiHH, 100 NPUUHATH 3POCTAKOUy
KiJIbKiCTh y4HIiB. ¥ 30-x pp. XX cT. OyJiu BBeJ€eHi BCTYNHi TeCTH, 10
3p0o06HUJI0 3aKJIaz, e Oi/IbII KOHKYPEHTOCIPOMOXKHUM. ¥ 1969 p. HaBYaHHSA
B IIKOJI CTaJl0 CHiIBHUM - OyJI0 [03BOJIEHO NPUMMAaTU Ha HaBYaHHA
JliBYaT, MicJA 4OTro Ha NepLIMK pPik HaBYaHHSA 0yJs0 3apaxoBaHo 14 giBuyaT
(Stuyvesant High School. History of the school; Old Stuyvesant High School).

Hactynna STEM-opieHTOBaHa crapiua cepefHs 1mkosa — Bronx High
School of Science - 6ysia 3acHoBaHa B 1938 p. 3a pimeHHsaAM /lenapTaMeHTy
ocBiTH MicTa Hbto-Hopk, siky ouosnus gokTop Mopic Meiictep. lllkoJa po3mi-
IyBajiacsd B TOTUYHIW OyZiiBJIi, po3TalioBaHiii Ha KpecToH-aBeHIo Ta 184-i
Bysmui (auB. lomatok A, puc. A.2). byaisnsa, nobygoBana B 1918 p. g
crapiuoi cepeanboi mkosu Evander Childs High School, panime 6yna 3aiinsTa
CTapIlo cepeHboro Koo Walton High School (1930 p.) Ta npubysoBoto
crapiuoi cepeguboi mkoau DeWitt Clinton High School (1935 p.). Bronx High
School of Science posnoudasa po6oty 3i 150 y4yHSIMM AeB’ATOro KJacy Ta
250 yyHAMU AecATOro KJacy, a pellTy NpuMilleHb BUKOpUcToByBasia DeWitt
Clinton High School. Cnig 3ayBaxkuTy, o Bronx High School of Science, sk i
Stuyvesant High School, cienianisyBanacs Ha Buk/iaZjaHHi NpUPOAHUYMX HAYK
Ta MaTEMaTHUKH.

Y wmipy Toro, six Bronx High School of Science 36inbiyBaBcsH,
koHTUHTreHT DeWitt Clinton High School noctynoBo noBepTaBcs 10 cBOEi
rojsioBHoi OyaiBai. [lig 4Yac cHibHOrO KOPUCTYBaHHS OyAiBJiel, sKe
TPUBaAJIO /iBa POKH, 00M/IBa 3aKJaJJU MaJd OKPEMHUI BUKJIAJalbKHAM CKIaJ
Ta KJIACH, aJjie OJJHE KEPiBHULITBO.

Y 1946 p. 3aBAgKM 3yCWUJISAM JOKTOpa Mencrepa, BUKJIa[JalbKOMY
CKJIaly Ta Acouianii 6aTbKiB, IIKO0JIa CTajJa CHIJIbHOK /Js JiBYaT Ta
xjonuiB. Bix caMoro mnoyaTky po60TH 1IKoM Acorialis 6aTbKiB

iHiIifoBasia KaMINaHil0 3a HOBY 6Y1iBJIIO.
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[lix KepiBHULTBOM HACTYNHOrO JAUpPEKTOpa — JAoKTopa Taddens
OyJiM 3aBepllieHi MJIaHU HOBOI OYZiBJi Ta 06JiafiHaHH:A. 3 6epe3Hsa 1959 p.
y4Hi Ta BYMUTeJ BIeplle 3alHAJM HOBY OyAiBJwO, 06JIalHAHY
HaWCy4YacHIIIMMM Ha TOW 4YaC NPUMILIeHHAMMU Ta JiabopaTopisAMHu [
BUKOHaHHH ii nporpamu (Bronx High School of Science).

Kpim ctBOopeHHda nepminx STEM-opieHTOBaHMX IKiJ, pPO3BUTKOBI
STEM-ocBitu y CIIA cnpusisio cTBopeHHS NpodecihHUX opraHisauiil y
JlOC/iI>KyBaHiu ranaysi (auB. Tabu. 1.5).

Tabauusa 1.5
XpoHoJioTiYHaA TAG/JIMIA CTBOPEHHS NpodeCciiHUX opraHisanin y

raay3i STEM-ocBiTi

Ha3Ba Pik MeTa #isd/IbHOCTI

. HaykoB0-0CBIiTHE TOBapUCTBO, 3aCHOBAaHe 3 METOIO
AMepuKaHCBKa acolianis
cratucTiku (American CIIpUAHHA BJJOCKOHAJIEHHIO BMKOPHCTaHHA
Statistics Association 1839 CTaTI/IC.TI/I‘-IHI/IX ,CL?HI/IX y AOCJI'I,EDKGHHHX i3
ASA) 6101101‘1‘?H1/1x, $i3MvHUX, coliaJIbHUX Ta
€KOHOMIYHHUX HayK

3MiliICHEHHS1 JOC/IKEHb y Tajy3i MaTeMaTUYHUX
HAayK Ta NPUCYKeHHA cTuneHAid. Ha gaHui 4dac

AMepuKaHCbKe ToBapuctBo Hasiuye npu6sausHo 30 000 useHiB.

MaTeMaTU4He OpraHisalis BUKOHYE CBOK MIiCil0 3a JOIOMOIOM0
TOBapHUCTBO (American 1888 | mporpamM, 110 CHOPUAKTH 3[IMCHEHHIO HAYKOBUX

Mathematical Society - JlOCJIi/PKeHb, MiJBUIIEHHI0O 00i3HAHOCTI  Mpo
AMS) LiHHICT MaTeMaTUKU [Jid CYyCHiJbCTBa Ta
CIIPUSIOTH JIOCAATHEHHIO BUCOKOIL SAKOCTI

MaTeMaTU4YHOl OCBITHU

AMepUuKaHCbKe [IpoBifgHa opraHisanis npodeciiHUX aCTPOHOMIB Y

aCTpOHOMi4yHe [liBHiYHIK AMepuIi, OCHOBHOI METOI fAKOI €
TOBapUCTBO (American 1899 | cipusAHHA pPO3BUTKOBI aCTPOHOMIlI Ta CYMIKHHUX

Astronomical Society - rajayseui HayKu
AAS)

AMepUuKaHCbKe HekoMepiiilHa opradisailisi, 3acCHOBaHa 3 METOIO0
TOBApPHUCTBO iHXXeHePHOI IIPOCYBaHHA M YJOCKOHAJIeHHA IHXXeHepHOol Ta
ocBiTH (American Society | 1893 | TexHoJiOTi4YHOI OCBiTH
for Engineering Education

- ASEE)
MaTemaTHyHa acoljiallis Han6isbmia B cBiTi opraxizanis, npucBsa4YeHa
Amepuku (Mathematical iHTepecaM MaTeMaTHUKH
L . 1914
Association of America -
MAA)
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IIpodosicenns Tabauyi 1.5

Hekomepiilina npodeciiiHa acouialisi, MeTO0 sIKOi
€ BJOCKOHAJ€eHHS MaTeMaTH4YHOI OCBIiTH AJiS BCiX
y4HiB CIJA Ta Kanagu. Ha cborofHilHii AeHb 1e
Halbisbllla opraxisanifs MaTeMaTU4YHOI OCBITH Yy
CBiTI, 10 ckjagy dkKol BxoaATh moHanx 120 000
YYUTEJIIB, OCBITAH Ta iHIIKUX QaxiBIliB

HauionanbHa paga
BUHTEJiB MaTeMaTHKU
(National Council of 1920
Teachers of Mathematics -
NCTM)

CrnpsiMOBaHe Ha MPOCYBaHHA MaTeEMAaTHUKHU B Hayli
Ta NPOMHCJOBOCTI, CHPUSAHHSA  3/iMCHEHHIO
HAYKOBUX JOCJi/PKEHb i3 MaTeMaTUKH, OOMiHY
JlocBijoM Mixk ¢daxiBUsMU O3HauyeHoi rasaysi, a
TakoX  npodopieHTalikHy  pobOTy  cepef
Y4YHIBCbKOI M0OJIOJI

ToBapucTBO NPOMUCTOBOI
Ta NPUKIALAHOL
MaTeMaTHUKH (Society for | 1952
Industrial and Applied
Mathematics - SIAM)

AMepUKaHCBKe [IpoBigHa He3aJIeXXHa HayKOBO-Te€XHIYHa
aCTpOHAaBTUYHE opradizania y CIIA, sdAka cnenjianisyeTbcs
TOBapUCTBO (American 1954 | BUK/JIIOYHO Ha PO3BUTKOBI KOCMIYHOI HayKu Ta
Astronautical Society - HAYKOBUX AOCHIIKEHb
AAS)

BusHayHow mnofi€o B po3BUTKOBI STEM-0cCBiTH CTaso CTBOpPEHHH
Konrpecom y 1950 p. HaniionanbHoro HaykoBoro ¢poHay (National Science
Foundation - NSF) gk He3anexHoro d¢eaepaqbHOro areHTCTBa,
COpPSIMOBAHOI'0 Ha «CIPUSHHSA MPOTPecy HayKH; 3MillHEHHS HALliOHAJIbHOTO
3/I0pOB’sl, TIOCUJIEHHS TMPOLBITaHHA W [J00poOyTy; 3abe3mnedyeHHA
HallioHa/IbHOI 060poHu» (About the National Science Foundation).

3 MOMeHTy cBoro ctBopeHHs B 1950 p. HauioHasbHUW HayKOBHUH
donp PiHaHcyBaB ocBiTy. Y nepuii poku icHyBaHHs NSF ¢iHaHcyBaHHA
OyJ10 CIpsIMOBAHO Ha BUILJIATY CTUINEHAiN. Ase, Bxke B KiHIi 50-x pp. XX cT.
3a HanoJsdaraHHaMm KoHrpecy, Makxke B yCix IITaTax OTpPUMaHU
diHaHCYBaHHSA JIITHI IHCTUTYTH [AJIS BUKJAJAa4iB MPUPOJHHUYUX HAyK Ta
MaTeMaTUKu. [3 3amyckom PagsgHcbkoro CynyTtHuka B 1957 p., 3a
¢inancoBoi mniaTpuMku NSF 06ys0 cTBopeHO iHHOBAliHI HaB4YaJbHI
nporpamMu 3 ¢i3uky, xiMmii, 6iosorii Ta matematuku (The Overlooked STEM
Imperatives: Technology and Engineering K-12 Education, 2009).

CJ1i, HAroJIOCHUTH, 1O CTBOPEHHSI iIHHOBAL[IMHUX HAaBYaJIbHUX Nporpam
i3 IPUPOJHUYO-MATEMATUYHUX JUCLMIUIIH CTAaJI0O HE €QWHOI0 PEAKLI€ Ha
3anyck CPCP mnepuioro cynyTHHKa, a»Ke YIeBHEHICTb aMepUKaHCbKUX

MOJIITUKIB Y CBITOBIA TMepuiocTi mNoxuTHysacd. Came 3 1bOro 4acy
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NOYMHAETbCA HU3KAa CUCTEMHUX AiM i3 iMmuieMmenTauii STEM-ocBiTH B KpaiHi,
0 ¥ OyJI0 MOKJ3JIEHO B OCHOBY BHOKpeMJieHHs nepwozo emany ((1958-
1988 pp.) — neritumizarii STEM-ocBiTH) po3p06/1eHOI HAMU Tepiogu3aliil.

[licna oTpuMaHHA iHPopMalil Npo 3amycK CyNyTHHUKA, TOJOBHUM
cekpetap KomiteTy 3 nuTanb ocBiTH i npani CeHaty (Senate’s Education
and Labor Committee) CtioaptT MakKiop HanpaBUB CBOEMY TOJIOBI,
JleMoKparTy Bij mrtaty Asabama Jlictepy Xisly, HaraayBaHHS, 10 Mij 4ac
OCTaHHIX TpboX 3'i3iB CeHaT NMPUUHAB 3aKOHOAABCTBO NpPo (enepasibHe
¢diHaHCYBaHHSA OCBITH, aJie 1110 BCi HOpMAaTHUBHI aKTU TaK i He OYJIM BBeJleHi
B Jit0. MoXJMBO, fIKOM BOHM Ha3BaJid 3aKOHOMPOEKT IPO OCBITY
3aKOHOMPOEKTOM MpO HalioOHaJbHy OOOPOHY, BOHM MOIJIM 0OHU MOrO
npuiiHATU. CeHaTop Xi/1 (3a BU3HAYEHHSM WOTO KOJIeT — KMIiTJIMBUU
3aKOHO/IaBYMM TAKTHUK) CKOPUCTABCA ii€€l0, iKa MpU3BeJa 40 NPUAHATTA
B 1958 p. 3akony «Ilpo ocBiTy B iHTepecax HanjioHa/ibHOI 060poHu» (The
National Defense Education Act National Defence Act) (United States Senate.
Sputnik Spurs Passage of the National Defense Education Act).

3akoH «IIpo ocBiTy B iHTepecax HalliOHaJIbHOI 0OOPOHU» CTaB OJIHIEIO 3
HaMOIJIbII YCHIIIHUX 3aKOHOAABYHMX IHIL[laTMB y rasysi BUILOI OCBIiTH. BiH
YCTAHOBUB JIETITUMHICTb ¢e/iepa/bHOTO (QiHAaHCYBaHHS BUILOI OCBITH Ta
BiIKpUB /DKepeJsia GiHAHCYBaHHSA [JI1 HEJOPOTUX CTYAEHTCbKUX MO3MK, 110
CTaJI0 CTUMYJIOM /I PO3BUTKY OCBITHBOI Ipomno3ulii B rany3i STEM
JIEp>)KaBHUX Ta MPHUBAaTHUX 3aKJIaiB BHUIOI OCBiTH. He3Bakarouum Ha TOM
dakT, 110 03HaYeHUH 3aKOH OYB CHpPsMOBaHMM, HacamIliepel, Ha OCBITY B
rajysi OpUpOJHHWYUX HAYK, MaTeMaTUKHA Ta iHO3eMHUX MOB, BiH TaKOX
COpUSIB PO3IIMPEHHIO 06ibJIIOTEK KOJIe[KIB Ta IHIIMX COyK0 A/ BCiX
cryaeHTiB. ®PiHaHCyBaHHA po3noyasock y 1958 p. Ta Oysio 36ijbllieHO
NpPOTATOM HACTYNHUX KiJIbKOX pOKiB. Pe3ysbTaTh Oy/Jad NOMITHHUMU:
KIJIbKICTb CTYJIeHTiB 306iabimuaacs 3 3,6 MuH. y 1960 p. g0 7,5 muH. y 1970 p.

(Tam camo).
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Y ubomy xk 1958 p. npesugent /. Enizenxayep ctBoproe HanioHanbHy
aJiMiHicTpallio 3 aepoHaBTHUKU Ta kKocmocy (National Aeronautics and Space
Administration - NASA) sk Bignoiapb CIIA Ha 3anyck pafssHCbKOrO CylyT-
HUKa. Y JOCJIIKyBaHUU NEPioJ, OCBOEHHS KOCMOCY CTaJI0 OCHOBHOK apeHO0
3MaraHb i OTpYMMaJsl0 Ha3BYy «KOCMiYHAa roHka». NASA posmnoyasa CBOO
JisibHICTD 1 »k0BTHA 1958 p., morsiMHyBIIM B co6i nonepeaHii HanioHasb-
HUM KOHCYJIbTaTUBHUK KoMiTeT 3 aepoHaBTUKHA (National Advisory
Committee for Aeronautics): oro 8000 cniBpo6IiTHHUKIB, piuHHM 610mkeT 100
MIiJIbHOHIB Ji0/1apiB, TPU BeJIMKI JOCHiIHULbKI Jsabopatopii - Langley
Aeronautical Laboratory, Ames Aeronautical Laboratory ta Lewis Flight
Propulsion Laboratory Ta ABi MeH1i JlabopaTopii /iJis MpOBeIEHHS BUIIPOOY-
BaHb (National Aeronautics and Space Administration. A Brief History of NASA).

Y 1961 p. npe3ugeHT [x. . KeHHe i IPOJIOBXKYE KypC Npe3uaeHTa
/1. EizeHxayepa, IMpOCyBalO4M HayKoBi IHHOBaLil Ta BiANpaBUBIIU
aCTpOHABTIB Ha MicAlb.

[Ipotsirom 70-80-x pp. XX cT. HaMGIJIbII TOMITHUMU TEXHOJIOTIYHUMU
JIOCATHEHHSAMHY, SIKIi MPOJIOBXKYIOTh BIJINBATM HAa aMEPUKAHCbKY HaLil0 U
JIOHWHI, CTaJ/Iu CTiIJIbHUKOBI TeJieOHM Ta NMepPCOHAJIbHI KOMIT'I0TEPH. YTieplie
OyJI0 CTBOPEHO WITY4YHE Ceplie, OyB 3amylleHWH NepIIuid KOCMiYHUNA Kopa-
6esb. Y CLIA 3anpoBa/KyeThC HU3Ka Hal[iOHAJIbHUX HAYKOBHUX MPOrpaM.

[Ipote, iHTepec po STEM-ocBiTH mnocTymoBo 3racaB, 110
Biflobpasusiocs 'y  3MeHUIeHHI (iHaHCyBaHHS  O3HayeHol raJjyasi
HanioHasibHuM HaykoBUM GoHAOM. 30KkpeMa, y 1979 p., micjiss cTBOpeHHs
Jupekuil 3 imxeHepii (Engineering Directorate) NSF, ¢ynkuii Jiupekuii 3
ocBiTu (Education Directorate) 3Boauaucsa Juvine A0 3abe3nevyeHHs
CTY/ZI€HTIB CTUIIEHIAMHU.

HactynHa xBuia  migBuuieHoro  iHtepecy g0  STEM-ocBiTu
criocTepirasacsd micasg onyb6usikyBaHHda B 1983 p. gonoBigi «Hamis B

Hebe3mneni» (A Nation At Risk), y akiii HaroJiomyBasiocss Ha BTpaTi KpaiHOO
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JIEPCbKUX TMO3UI[iK y cdepi TOPriBjai, NPOMHUCJOBOCTI, HAyKU Ta
TEXHOJIOTIYHUX iIHHOBalik. ABTOPHU JIONOBI/li 3aKJIMKa/IM pO31o4YaTH pepopmy
aMepHUKaHCbKOI OCBITHBOI CUCTEeMHU PYHAAMEHTAJIbHUMHU CIIOCOOAMU U BiJHO-
BUTH NPUXUJIbHICTb Hallil 0 HIKIJI Ta KOJIeJKiB BUCOKOI AKOCTi. OCOOGJIMBHM
aKIeHT OyJio 3po6JIEHO Ha TOMY, L0 «HE33/I0BiJibHA fIKICTb OCBITH, y TOMY
YUCJi B rajy3i NIPUPOSHUYUX HAYK, MAaTEMATHUKH, IHXKeHepii Ta TEeXHOJIOTIH,
CIIOCTEpPIraeETbCs B TOM 4Yac, KOJHM IONUT Ha BHCOKOKBaslidpiKOBaHUX
NpaLiBHUKIB y HOBUX rayy34x 3p0OCTa€ LIBUJAKUMU TEMIIAMH, 30KpeMa:

e KOMI'IOTEPU Ta  OOJIaJlHAHHSA, KepoBaHe  KOMII'IOTEPOM,
NPOHUKAKTh Y BCi chEPU JIIOACHKOTO KUTTS — OYAUHKH, 3aBOAY Ta 0dicy;

® 3a OILIiIHKaMU eKCHepTiB, Ha pybexi CTOJIITh MiJIbMOHU POOOYMX
Miclb OYAyTb 3a/ly4aTH Jia3epHi TEXHOJIOTII Ta pOOOTOTEXHIKY;

® TEeXHOJIOTii Kap/IUHA/IbHO NEPEeTBOPIOIOTh 6e3J1i4 iHIuX npodeciy,
a caMe: OXOpOHY 3/I0pOB’S, MeAW4YHY HayKy, BUPOOHUITBO eHeprii,
nepepobKy ©DXi, OYAIBHUITBO Ta KOHCTPYHOBaHHS, PEMOHT i
00CJIyTOBYBaHHSI Cy4aCHOrO HAayKOBOTO, OCBITHBOrO, BilCbBKOBOTO Ta
poMHUCI0BOro obJsiagHaHHs» (A Nation at Risk, 1983).

Y BiamoBiAb Ha akTyasi3oBaHi B JOMOBiJi moTpebu Halii, y Mexax
HauionanbHoro HaykoBoro ¢onHay /lvpekiisa 3 ocBiTH OyJia po3livMpeHa U
peopraHizoBaHa B /lupekIiito 3 Hayku Ta iHeHepii (Directorate for Science
and Engineering), o BkJtovasia BiaAin ctygeHTcbkol Hayku (Division of
Undergraduate Science), BigAin iHXeHepHOI Ta MaTeMaTU4HOI OCBITH
(Division of Engineering and Mathematics Education), skuii ¢pinaHcyBaB
JlabopaTopHe 006J1a/iIHAaHHS Ta HaBYaHHS CTY/I€HTIB, BiA/iJ i3 po3po6seHHs
MaTepiasiB, focaikeHb Ta HepopmaibHOI ocBiTH (A Division of Materials
Development, Research and Informal Education) Ta Bigzin yaockoHa/ieHHSA
Ta npodeciriHoi nigroroBku BuuTesiB (Division of Teacher Enhancement
and Preparation) (The Overlooked STEM Imperatives: Technology and
Engineering K-12 Education, 2009).
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[loyaTkoM dpyzoeo emany - craHpaptusanii STEM-ocBitTu (1989-
2000 pp.) - ctaso 3anpoBaikeHHs B 1989 p. HanjioHa/ibHOO pazioro BUUTEIIB
MateMaTuKU (National Council of Teachers of Mathematics - NCTM) «Crtan-
JApTiB 3MICTY OCBITU 1 HaBYaJIbHUX JOCATHEHb 31 WIKIJIBHOI MaTeMaTUKU»
(Curriculum and Evaluation Standards for School Mathematics).

O3HayeHUW AOKYMEHT MICTUThb Habip CTaHJAApTIiB [Js OLiHIOBAaHHS
3MIiCTy MaTeMaTU4YHOl OCBITM Ta HaBYaJIbHUX [JOCATHEHb VY4YHIB i3
MaTeMaTHUKU. B 0CHOBY po3po0JieHHs CTaHZApTiB OYyJIO MOKJaJeHO HU3KY
I10JIOXKEHD:

e MaTeMaTU4HIi 3HAaHHA Ta HaBUYKU MOXKYThb i IOBUHHI MaTH BCi y4YHI
B TEXHOJIOTIYHOMY CYCIIJIbCTBI;

e MaTeMaTHMKa - Ije 3acib BupilleHH MNpo6JeM, CHiIJIKYBaHHS,
MipKyBaHHS; 1€ He IJIJalbKUM BUJ, CIOPTY;

e BUBYEHHA MaTeMaTUKU € aAKTUBHUM IIPOLIECOM, KOJHA B Y4HIB
$bOpMyIOTbCS 3HAaHHS, OTPHMMaHi Ha OCHOBI 3HA4YyLWOro JAOCBigy Ta
BUpIillleHHS1 peaJibHUX PO0bJieM;

® KYPUKYJYM [Ji1 BCiX BKJOYA€E WIMPOKUKW CIEKTpP 3MIiCTy,
Pi3HOMaHITHI KOHTEKCTH Ta BCTAHOBJIEHI 3B’ A3KH;

® OIliHIOBAaHHSI € 3acob60M YJAOCKOHAJIeHHs HaBYaHHS Ta BCi€l
nporpamu 3 MateMaTuku (Curriculum and Evaluation Standards for School
Mathematics, 1989).

CTaHJapTH TMPOINOHYIOTb OCHOBY JJid PO3POOKU HaBYaJbHOI
IporpaMu — JIOTiYHY MepeXXy B3aEMO3B’S3KiB Mi’k BU3HAaYEeHUMU TeMaMH.
JlokyMeHT mnpornoHye 40 cTtaHZapTiB 3MIiCTy OCBITH /JJi1 TPbOX CTYIEHIB
3arajibHoiI cepeaHbOI OCBiTH: 1-4, 5-8 Ta 9-12 ksaciB Ta 14 cTaHAapTiB A4
OLiHIOBaHHS HaBYaJIbHUX JIOCATHEHD.

CrangapTtu g5 1-4 kJaciB OXOIUIOIOTh TaKi po3aisv: MaTeMaTHKa
sIK 3acib6 BUpillleHHs P06JieM, KOMYHiKallil, MipKyBaHHSI Ta BCTAHOBJIEHHS

MaTeMaTUYHUX 3B’sI3KiB; PaxyHok; 3HaueHHd yucaa i HyMepauis; [loHarTsa
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omepanin i3 mium uyucaoMm; OO4YHCIeHHS LIoro 4yuciaa; ['eomerpisa Ta
NpOCTOPOBUM ceHC; BumiproBanHs; CTaTUCTHKA Ta MMOBipHicTh; [Jpobu Ta
JlecaTKOBI ipo6u; 111absi0HU Ta BiJHOCHUHH.

CranzapTtu A 5-8 KJaciB BKJIKYAOTh TakKi po3/isin: MaTemaTHKa
sIK 3aCi6 BUpilleHHSA Po06JieM, CIIiJIKyBaHHS, MipKyBaHHS Ta BCTAHOBJIEHHS
MaTeMaTUYHUX 3B’'g3KiB; KiabkicTb i 4YuciaoBi BigjHOCHMHH; CHCTEeMH
4yucJIeHHs i Teopis yuces; O64ncaeHH Ta paxyHokK; llabsioHu Ta QyHKII];
Anre6pa; CTaTUCTHKA; I7IM0BipHiCTb; ['eomeTpid; BuMiproBaHHA.

Crangaptu i 9-12 kusaciB nepefb6ayaloTb BUBYEHHSI TaKHX
TeMaTUYHUX po3JuIiB: MaTeMaTuKa (K 3aci6 BUpillleHHsS NpobJieM,
CHIJIKYBaHHSI, MIpKyBaHHSI Ta BCTAHOBJIEHHSI MaTeMaTU4YHUX 3B A3KiB;
Anrebpa; ®ynkuii; CuHTeTM4YHa reoMmeTpid; AJire6paiuHa reomeTpis;
TpuronomeTtpisd; CTaTUCTUKA; PIMOBipHiCTb; JJUCKpeTHa MaTeMaTHKa;
KoHuenTyanbHi ocHOBU uucieHHs; MaTemaTtuuHa ctpykrypa (Curriculum
and Evaluation Standards for School Mathematics, 1989).

HactynuuMm KpokoMm y npoueci crangaprtusanii STEM-ocsiTu crtaso
3anpoBa/pkeHHs: B 1991 p. «llpodeciiHux cTaHJapTiB HaB4YaHHS
matemaTtuku» (Professional Standards for Teaching Mathematics) Ta
«CTaHJapTiB OI[iHIOBAaHHS IIKiJIbHOI MaTeMaTHKU» (Assessment Standards
for School Mathematics).

Y 1993 p. AMepukaHCbKa acouiallii CIPUAHHA PO3BUTKY HAYKHU
(American Association for the Advancement of Science) ompuatogHuIa
NOKyMeHT «OpieHTUpU AJi HaykoBoi rpamoTHocTi» (Benchmarks for
Science Literacy), y skoMy 6yJio BU3Ha4YeHO 6a30BUM piBeHb 3HAHb, YMiHb i
HAaBUYOK i3 MPUPOJHUYUX HAYK, MATEMATUKHU Ta TEXHOJIOTIH, IKi MOBUHHI
MaTH y4Hi 2, 5, 8 Ta 12 kuaciB.

PekoMeHpallil Ha KOXXHOMY piBHiI NPOMNOHYIOTh PO3yMHUK Nporpec [0
LjiJle HayKOBOI I'PaMOTHOCTI, BUKJIQZIeHUX Y 3BIiTI NpoeKTy «Hayka z1g Bcix

aMmepukaHLiB» (Science for All Americans) 3a 1989 pik. flk HaroJouywThb
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pPO3pPOOHUKHK pekoMeHJal v, «OpieHTUPU /i1 HAYKOBOI TPAMOTHOCTI» He €
KYPUKYJIyMOM, KOTO PaMKOBOIO CTPYKTOPOIO a60 MJiaHOM. BOHU OKpec/l0I0Th
MOCJAIJOBHICTD KOHKPETHUX HaBYa/JIbHUX LjiJied, SKI BYUATENI MOXYTb
BUKOPHUCTOBYBATH /I PO3POOKHU KypPHUKYJIyMY, a CaMe:

® ONHKCYIOTb 3HAaHHS Ta BMiHH{, IKi MalOTh 3/J00yTH y4HI Ha IJIAXY
J10 HAYKOBOI 'PAaMOTHOCTI;

® KOHLIEHTPYIOTbCA Ha CHUIBHOMY A[pi HaBYaHHA, L0 CIPUSAE
HAyKOBiM I'PaMOTHOCTI BCiX y4HiB, BUSHAOYX NpPU LbOMY, 110 OUIbILIICTD i3
HUX MalOTh IHTEpPECH Ta 3/1iOHOCTI, AKi BUXOSATh 32 MeXi L[bOTr0 3araJibHOTO
AApa, a /lesKi MaloTh TPYAHOILI B HABYaHHI, AKi He00Xi/JHO BpaXOBYBaTH;

¢ YVHUKAIOTb HAJAMIPHOIO BHWKOPUCTAHHA TEXHIYHOI MOBHU Ta
)KaproHy €K /i 3MeHUIeHHd HaBaHTAaXXeHHfA Ha VY4HIB, TakK i JJd
3anob6iraHHsd BUKOPHUCTAHHIO TEpPMiHiB, fKIi MOXyTb OYTH BXHUTI B
IIOMUJIKOBOMY 3HA4Y€HHi;

e 0a3ylTbCA Ha pe3yJibTaTaX AOC/AiJKEeHb 100 CHOCOOIB HaBYaHHS
YUHiB, 0COOJIMBO, KOJIU 1€ CTOCYEThCS BiZOOPY 1 OlliHIOBAaHHS HAYKOBUX ifiel;

® 320X0YYyITb MeAaroriB yCTaHOBJIIOBATH MDKIpPeAMETHI 3B’S3KU
MK MNPUPOAHUYMMH HAyKaMH, MaTEMaTUKOKW Ta TeXHOJIOTiAMU i
BOy/ZlyBaTH iX y CBOI HaBYaJIbHi porpaMu Ta Matepianu (Benchmarks for
Science Literacy, 1993).

Y 1996 p. HaunionasnbHOW pajior0 3 HaykoBUX AociimkeHb (National
Research Council) 6ysio 3anpoBamxeHo «HarjioHasbHi cTaHJApTU NpU-
po/iHM4Y0-HayKoBoi ocBiTU» (National Science Education Standards - NSES).

Ax ¥Wpetbca B mnepeamoBi BujaHHA (National Science Education
Standards, 1996), o3HaueHi CTaHJapTU NPe3eHTYITh 6aueHHs TPaMOTHOTO
HaceJIeHHS B Tajly3i NpUPOJHUYUX HayK. Y OOKyMeHTiI uaeTbcs: «Hamipu
p03p0o6JiIeHHSI CTaHAAPTIB MOXKYThb OyTH BUPaXKeHi ofiHi€l0 $pa3oro: NPUpPO/-
HUY0-HAyKOBIi CTaHAAPTH /IS BCiX YYHIB, 1[0 epe0avyaroThb i BUCOKY SIKICTb, i

CHpaBe,ZLJII/IBiCTb. CTaHﬂapTI/I IMOIINPHOBATHUCA Ha BCiX y‘-IHiB, He3aJIEXKHO Blﬂ
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BiKy, CTaTi, KyJIbTYPHOI'O YU €THIYHOI'O NOXO/PKEHHH, IHBa/IiIHOCTI, IparHeHb
Yy iHTepecy Ta MoTuBaLil. Pi3HiI y4YHI AOCATHYTbH PO3yMiHHA IO-pi3HOMY, 1
pi3HI y4HIi JOCATHYTb Pi3HOI IJIMOMHU Ta UIMPOTHU PO3YMiHHSI 3aJIEXKHO BiJ
iHTepecy, 3[jI0HOCTeN Ta KOHTEKCTY. AJie BCi Y4HI MOXKYTb pO3BUBAaTH 3HAHHA
Ta HaBU4YKH, onuvcaHi y CTaHJapTax, HaBiThb AKII0 AedKi 3 HUX BUXOJATb
JlasieKo 3a MexXi X piBHiB» (National Science Education Standards, 1996).

CTpyKTypa AOKYMEHTY, KpiM BCTYIIHOT'O PO3AIy Ta pO3A4iay, 110
MICTUTh KepiBHI NPUHLMIIU Ta BU3HAYEHHS TEPMiHIB, BKJIIOYA€E CTaHAAPTHU
IPUPOSHNYO-HAYKOBOI OCBITH, OpraHi3oBaHI B TaKi po3Jiiu:

o CmaHdapmu 8uKk1adaHHs npupoOHu4ux HayK (Po3dia 3) (mnaHnyBaHHS
HaBYaHHSI Ha OCHOBI JOCHipKeHb; [il, CIpPSAMOBAaHI Ha KepiBHUITBO U
[OoJIETII€HHA HaBYaHHA Y4YHIB; OLIiIHIOBAaHHA pe3yJIbTaTiB BJIACHOI AiAJIbHOCTI
AK Yy4UTesId Ta pe3yJibTaTiB HaBYaHHA YYHIB; CTBOPEHHH CepefloBULL, 110
JI03BOJIAIOTH YYHAM BHUBYATU NPUPOSHUYI HAYKU; CTBOPEHHA CHIJIBHOT THUX,
XTO BUBYA€E NMPUPOAHUYI HAYKH; MJIAaHYBaHHA Ta PO3POO0JIEHHS WIKiIJIbHOI
NporpaMu 3 NPUPOAHUYMX HAYKOB);

e Cmaundapmu npogeciiiHo2o0 po38umkKy 84umesie NpupodHUYUX HAYK
(Po3gin 4) (BMBYEHHS1 3MICTy NPUPOJHUYMX HAYK HA OCHOBI JOCJi/KEHB;
IHTerpaiia 3HaHb i3 NPUPOAHUYUX HAYK 31 3HAHHAMU 3 IMEeJaroriky,
METOJAWKM Ta IICUXO0JIOTIl Y4YHIB; PO3BUTOK PO3YMIHHA Ta 3JaTHOCTI [0
HaBYaHHA BIPOJOBX KUTTH; Y3rOKEHICTb Ta IHTerpayiga Inporpam
npodeciiHOro PpO3BUTKY);

e Cmaudapmu oyiHoeaHHA (Po30din 5) (y3roJ»KeHHs OIliHOK i3
pilleHHAMHU, NIPO AKI BOHU MalOTh MOBIJOMUTH; OL[IHIOBAHHA JOCATHEHDb Ta
MOKJIMBOCTI BMBYATH NPUPOJAHUYI HAYKU; YCTAHOBJIEHHHA BIANOBIJHOCTI
MK TEeXHiYHOI SIKICTIO 3i0paHHX JaHUX Ta HaCJiAKaMHW BXMUTUX [il Ha
OCHOBiI 1LIMX /[JaHUX; CHpPaBeJJIMBICTb B OIiHIOBAaHHi; OOI'PYHTOBAHICTb
BUCHOBKIB, 3pO00JIeHUX 3a pe3yJbTaTaMU OLiHIOBAaHHS HaBYaJIbHUX

JIOCSITHEHb YYHS TA KOTO MOXKJIMBOCTI BYUTUCS );
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e CmaHdapmu 3micmy npupodHu4o-Haykoeoi ocgimu (Po3din 6)
(o6’eqHyr04i MOHATTSA Ta MPOLIECH B rayay3i NPUPOLHUYUX HAYK; IPUPOSHUYI
HayKH [K JOCIipKeHHS; GI3UYHI HAyKU; HAYKX PO KUTTS; HAYKX PO 3eMJII0
Ta KOCMOC; IPUPOJHUYI HAayKH Ta TEXHOJIOTIl; MPUPOJAHUYI HAYKHA B 0COOMC-
Til Ta collia/IbHiM epCHeKTUBI; iCTOpIs Ta CYTHICTb NPUPOJAHUYUX HAYK);

e CmaHdapmu npozpam 3 npupodHu4o-Haykoeoi oceimu (Po3din 7)
(y3romxeHicTb MporpamMu 3 NPUPOJHUYMX HAYK 3i CTaHAAPTAMM 3 IHIIMX
JUCLMIIIIH Ha PIBHI KJIaCiB; BKJIIIOYEHHA BCiX CTaHZAAPTIB 3MICTY OCBITU B
pi3HOMaHITHI HaB4YaJIbHI NpPOrpaM, fAKi COPUAIOTb PO3BUTKOBI YYHIB,
BUKJIMKAIOTh iHTepec, BiZIMOBIAAIOTH iX >KUTTEBUM MpobaeMaM, 6a3yIOThCA
Ha JOCJiJKeHHSAX Ta IMOB'f3aHi 3 IHIIMMU IWIKIJIbHUMHA TNpeaMeTaMu;
y3ro/JpKeHHs IPUPOSAHUYO-HAYKOBOI porpamu 3 IIporpamoro
MaTeMaTU4YHOI OCBITHU; HaJJAHHA HaJIeXXHUX Ta JOCTATHIX pecypciB ycCiM
Y4YHAM; 3a0e31e4yeHHs PiBHUX HAaBYaJbHUX MOXJIMBOCTEH JJs1 BCiX Y4HIB;
PO3BUTOK IPOMaJ, 10 3a0X04YyOTh, MiATPUMYIOTh Ta CTUMYJIIOKTb);

e Cmaudapmu cucmemu npupodHu4o-Haykoeoi oceimu (Po3din 8)
(KOHTPYEeHTHICTb OCBITHbOI NOJIITUKH, 1L[0 BIJIMBAE HA MPHUPOJHUYO-
HAayKOBY OCBITYy 3 BUKJIaZJaHHAM, NpOdeCiiHUM pPO3BUTKOM, OLiIHIOBAHHSM,
3MICTOM OCBITHM Ta IPOrpaMHUMU CTaHAAPTAMU; KOOPAWHALA MOJITUKU B
rajysi INpUpOAHHUYO-HAYKOBOI OCBITU BCepeAuWHI Ta MK areHLiIMHy,
YCTAaHOBAaMM M OpraHisanisiMy; HACTYIHICTb NOJITUYHUX JiM y raaysi
NPUPOJAHMUYO-HAYKOBOI OCBITH; HaJaHHA pecypcCiB [Jd NOiATPUMKU
MOJIITUKU B Tajy3l NOPUPOSHUYO-HAYKOBOI OCBITH; CHpPaBeJIUBICTD,
BTiJlIeHa B OCBiTHiM NOJIITHIi; MOXJIUBI Heclo/iBaHi HaC/JiJKU MOJIITUKU B
rajysi NOpUpPOJHUYO-HAYKOBOI OCBITH; BiANOBiAaJbHICTHL 0Ci6 3a
JIOCSITHEHHSI HOBOT'O OauyeHHS NPUPOJAHUYO0-HAYKOBOI OCBITH, BiJjloOpakeHa
B ctaHAapTax) (National Science Education Standards, 1996).

OTxe, MOXXEeMO KOHCTAaTyBaTH, L0 IPOTArOM APYroro eTany akTUBHO

po3po6ussianca cranaapTu STEM-ocBiTH, nIpu LIbOMY aKIeHT pPOOMBCS Ha
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iHTerparii ckJaJoBUX AOCaipKkyBaHOTO deHOMeHY. KpiM Toro, nmpoTtsarom
O03HA4Y€eHOro eTany ymnepiie 6yso BUKopuctaHo akpoHiMm SMET ¢axiBusamu
HauionasibHOoro HaykoBoro (QoHJy Ha IO3HAa4YeHHS IHTerpoBaHOI
JUCLMIJIIHY, 110 OXOIJIIOBaJa Ti » caMmi ck/iazoBi (Science (mpupogHuui
HaykHu), Mathematics (MaTremaTuky), Engineering (inxenepit), Technology
(TexHouorii)), wo i STEM, ase B iHIIiK NOC/iJOBHOCTI.

3okpema, akpoHiMm SMET ynepuie O0y/0 BXUTO B JOKYMEHTI
«®opMyBaHHSI MalOYTHbBOIrO: HOBI O4iKyBaHHS /IJIsl OaKaJaBpCbKOI OCBITH
3 IPUPOSHUYMX HAYK, MaTeMaTHUKH, iHkeHepil Ta TexHoJiorik» (Shaping the
Future: New Expectations for Undergraduate Education in Science,
Mathematics, Engineering, and Technology) (1996 p.). Ilyb6uaikauis
03HA4YE€HOTI'0 JOKYMEHTY CTaJia pPe3yJIbTaTOM CHIJIbHUX 3yCUJIb BUKJIA/[a4iB
SMET-aucuuniz, npe3uieHTiB akKaJeMidyHMX yCTAHOB, aJiMiHiCTpaTopiB,
NpeACTaBHUKIB O6i3HECY Ta NPOMHUCIOBOCTI, @ TAKOX perioHaJbHUX QOKyC-
IpyIl CTYZIEHTIB, 6aTbKIiB Ta pOOOTOAABIIIB, IKi HATOJIOCUJIU Ha BaKJIMBOCTI
SMET-ocBitu g4 Bcix crygenTiB 3B0O, 30kpema:

® CTYJEHTIB, AKi HaB4YarThcA 3a SMET-cneniajibHOCTAMY;

e MaKMOyTHiX yuyuTesiB niarorop4yux (prekK) ta 1-12 kiacis;

® CTYJIeHTIB, IKi 06pa/iu npodecii, NOB’s13aHi 3 TeXHIYHOIO cCPepolo;

® yCiX CTYAEHTIB dK TIpOMaJdH  TEXHOJIOTIYHOrO  CYCHIJIbCTBA
(Undergraduate  Education:  Science, ~ Mathematics, = Engineering,
Technology, 1998).

[ToyaTok HacmynHozo (mpembozo) emany - KoHlenTyaJisanii STEM-
ocBiTh (2001-2010 pp.) - 6yB 03HAMEHOBAaHUM yBeJIEHHSIM y HAyKOBUU
auckypc akpoHimy STEM y 2001 p. npeacraBHuKaMy HarjioHasbHOTO
HaykoBoro ¢onHay CIIA. 3okpeMa, amepuKaHCbKUU Giosior xyaiT Pamadi,
Ha TOMU Yac MOMIYHHUK JUPEKTOpPA 3 NMHUTAaHb OCBITH Ta JIIOJCbKUX PeCypCiB
HanionanbHoro HaykoBoro ¢oHAy, 3MiHWJIA MNOPSJIOK CKJIAJI0BUX

JlocaiixKyBaHOTo GeHOMEeHY, Y pe3yJibTaTi 4oro yTBopuBcs akpoHim STEM.
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Cuaiz 3ayBaKUTH, 10 caMe Ha nodaTkKy 2000-X pokiB akTUBi3yBaJsiacs
nyoJsikanisg 3BiTiB, MPUCBAYEHUX 30UIbLIEHHIO OCBITHIX MOXJIHMBOCTEU
o0 STEM sk iHTerpoBaHoi AUCUMILJIIHM Ta HAaBYaHHSA YYHIB.

Y ToMy X caMoMy poli TOJilHIM ryboepHaTopoM Api3oHu JIx.
Hamositano (Janet Napolitano) 6yJsio 3anpoBapkeHO NpPOrpaMy PO3BUTKY
STEM-ocBiTn y CIIA. O3HayeHa mnporpaMa oTpuMaJia ¢eaepajbHe Ta
npyvBaTHe (QiHAaHCYBaHHS, a IHIII IITaTH HaCAigyBasd Lied NPUKIAL,
ctBopuBIIM STEM pajau y cBoix mitatax AJis NiATPUMKU OCBITHBOI iHiLliaTUBH.

Takoxx y 2001 p. 6ys0 yxBaseHO 3akoH «KoJHOI HeBCTUraryoi
autuan» (No Child Left Behind Act - NCLB), mo crtaB BigmoBiaato Ha
nepenbadyyBaHy «HEKOHKYPEHTOCHpPOMOKHicTb» CnosydyeHux lltaTiB B
aKaJeMiyHUX 3axo0/aX. 3aKOH IOKJIaJaB Ha ILIKOJIM BiANOBiJAJIbHICTh 3a
3a6e3IeYyeHHs YCHIIIHOCTI CBOIX YYHIB Ha BUCOKOMY aKaJeMiuyHOMY piBHi
3a [JIOIIOMOTOI0 3alpOBa/PKEHHHA ILIOPIYHOrO TECTyBaHHA, LIOPIYHOTO
BiZICTe2KeHH aKaJeMiYHOro nporpecy, BUKOPUCTAaHHA 3BITHUX KapTOK,
niBUILEHH KBasidikalii BUUTEJIB, a TAKOX 3alpOBaXXEHHS CYTTEBHUX
3MiH y ¢piHaHCyBaHHA 3arajibHoi cepeHbO1 ocBiTH (Klein, 2015).

Xoua B 3akoHi «KoJHOI HEBCTUTal40i JUTUHU» Oe3nocepeHbO MPO
STEM-ocBiTy He MILIOCH, 3arajibHa MeTa — MiJABUIIEHHS YCIIIIHOCTI BCiX
aMEepPUKaHCbKUX YYHIB i3 IPUPOAHUYMX HAYK, MAaTEMATHUKHU Ta TEXHOJIOTIN —
BiginmoBigasa rosioBHik MeTi STEM-ocBiTH.

[logaspliMM KPOKOM 10JI0 KOHIenTyasizauil STEM-ocBiTU cTana
ny6Jikanis sonosigi HanioHasibHUX akafeMil IPUPOJHUYMX HAYK, iHXKeHepil
Ta MeguuuHu CIIA «[ligHATTS Hag wTopMoM, 10 HacyBaeTbcs» (Rising
Above the Gathering Storm) (2005), y fikiii 6yJi0 HAaroJiolleHO Ha iCHYBaHHi
3B’I3KIB Mi>K POLBITaHHAM, HAQYKOMICTKUMH POOOYMMHU MICIISIMU B HAYKOBO-
TEeXHIYHIM Tayy3i i NoJasbliMM PO3BUTKOM iHHOBALIIMHOI JiIJIBHOCTI IS
BUpIilllEeHHS coLjaJibHUX MpobJieM. Pa3zom i3 TUM 0y/s0 KOHCTATOBaHO, L0

aMepUKaHCbKI Y4HI He JocAraju 3HadyHUx ycnixiB y STEM-aucnuymuiiHax
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NOPIBHAHO 3 YYHSIMM 3 IHIIKMX KpaiH. ¥ [ONOBIiJAi TaKOX 3a3Hayasiocs, L0
yepes3 MOraHO MiZIrOTOBJIEHY POO0YY CHJy Ta HE3JATHICTb KOHKYpyBaTH y
CBITOBIM €KOHOMIilli, KpaiHa MO>Ke MaTH »KaxJIMBi Hac/aiAKU. BianosigHo, yBara
Oysla 30cepekeHa Ha MNPUPOSHUYO-HAYKOBHX, MaTeMaTUYHUX Ta
TEeXHOJIOTIYHHUX JOCJI/DKEHHSX, IIMTAaHHAX €eKOHOMIYHOl IIOJIITUKU Ta
npo6JieMax OCBITHBOI ranysi. O3HadeHi chepu Oy BU3HAHI BUPilIaJIbHUMHU
Juis miaTpuMku npongitanHsa CIIA (Hallinen, 2020).

Cuip, Haros10CUTH, WO pe3yJibTaTHU TaKUX MDKHAPOAHUX JOC/i/KEHb,
ak TIMSS (TenpeHuii MiXXHapoJAHOro BHMIpPHOBaHHA $IKOCTi 3HaHb 3
MaTeMaTUKH Ta npupoaHu4dux HaykK (Trends in International Mathematics
and Science Study)), nepioMyHe Mi>XXHapoAHe MOPiBHSJIbHE JOCIiP)KEHHSA
3HaHb 3 MaTEMATHUKHU Ta MPUPOJAHUYUX HAYK YUHIB YETBEPTHUX Ta BOCbMHUX
kiaaciB Ta PISA ([lporpama assg MiXKHApoAHOrO OIiHIOBaHHS YYHIB
(Programme for International Student Assessment)), oLliHIOBaHHSI 3HaHb Ta
HaBUYOK 15-piyHUX y4HIB, 1110 TPOBOAUTHCS KOXXHI TPH POKHY, 1€ Oijibllie
MNOCUJIMJIU CTYPOOBAaHICTh L0/10 AIKOCTi IPUPOJHUYO-MAaTeEMAaTUUYHOI OCBITH
y Cnonydyenux lllTatax. Pesyabtatu PISA 2006 nokasasny, mo CIIA MawThb
MOPIBHAHO BeJIMKY YaCTKy HEeBCTUral4MX Y4YHIB 1 10 KpaiHa mocifae
21 micue (B rpyni 3 30 kpaiH) 3a IKiCTIO 3HAHb.

MixkHapo/ZiHI MOpPIBHAHHA AKOCTI 3HaHb CHOPUAJIM aAKTUBI3aLil
JUCKYCiM o0 noTpeb B ocBiTi Ta pob6ouint cuii B CIIA. ByB yTBOpeHuit
JIBONAPTIMHUM KOHrpec-KoHPepeHnisa 3i STEM ocBiTH, SKMM yXBaJIUB
pilleHHs, 10 «EeKOHOMiKa KpalHM, 3aCHOBaHAa Ha 3HAHHAX, KepPYETbCA
NOCTiMHUMMM iHHOBaLiIMU. OCHOBOIO iHHOBAllil € AMHaMiuHa, MOTHUBOBaHa
Ta A00pe ocBiyeHa pobouya cuJia, OCHAllleHA HaBUYKaMu B rajnysi STEM»
(The Congressional Science, Technology, Engineering, and Mathematics
(STEM) Education Caucus..., 2014).

Y To# yac gk Mera CIIA nosisirajsa B mifroToBIli po604Y0i CUJIU B

rany3i STEM, BUKJIMKOM CTasi0 BU3HAYEHHA HAWINPIOPUTETHILIUX CTaTer

69



Bboituenko B. B., boituenko M. A., Copyesa A. A.

BUKOPUCTAHHSA (piHAHCYBaHHS 3 METOK 30iJiblIEHHS YCHIMIHOCTI y4YHIB Yy
O3HayeHiU rasnysi. HacTynmHUM BHUKJIMKOM CTajJi0 BUSBJIEHHS HeJOJIiKiB
TPaAULIMHUX OCBITHIX MporpaM Ta CTBOPEHHSI HOBUX OCBITHIX iHiLliaTUB,
opieHTOBaHUX Ha STEM.

ByJsio 34iMCHEHO HHM3Ky [JOCJiIKeHb, CIPSIMOBAaHHUX Ha BUSBJIEHHA
NOTpeO LWIKIJIbHUX CUCTEM Ta MOUIYK BiZTOBIAHUX pillleHb. 3aHENOKOEHA TUM,
o He icHye 3roau B mnorasjgax Ha STEM sk ocBiTHi ¢deHOMEH,
¢dinanTponiyHa opradizaniga ®ong Knoga Yoprtinrrona beneaym (Claude
Worthington Benedum Foundation) iHinjitoBasia agocjipkeHHs, 1100
BU3HAYUTH, UM MPONIOHOBAHI iHilliaTUBU BiZINOBiAa0OTh MOTPeOAM OCBITSH. Y
cnizibHOMY JocsipkeHHI YHiBepcuTeTy KapHeri Messiona (Carnegie Mellon
University - CMU) Ta LlenTpy npomixkHoro nifpo3aisy 1 (Intermediate Unit
1- [1U1) 3i STEM-ocBiTH, 6y/i0 3a3Ha4€HO, 110 aMEPHUKAHCbKI BUMTeJi He
BrneBHeHi B Haciigkax STEM, oco6/iMBO KoM METOI BHU3HAY€HA HAYKOBO-
TeXHiYHa TPaMOTHICTb yCiX y4HiB. YuuTessaM OpakyBasio 3HaHb npo STEM-
Kap'epy, i, 1K HaC/iJ0K, BOHU He OYyJIY FOTOBI HANPaBJISITH YYHIB |0 LUX cep.

Pe3ysbTaTh KIJIBKOX JAOCJIPKEeHb, NPUCBAYEHUX OCBITHIA MNpPaKTHL],
CIOHYKaJIM I'y0epHaTOpIB LUITATIB IYKATH LIJISAXH, IK COPAMYBATH iXHi IITATH
Ha JIOCATHEHHS] METH, 11106 KOKEeH y4eHb 3aKiHYMB CTapIly CEPeSHIO0 1IKOJIY 3
HEOOXiIHUMU 3HAHHSIMH Ta KOMIeTeHTHOCTAMU B Trany3i STEM jasa
JIOCSITHEHHS yCHiXy B MOJaJblliil OCBIiTI Ta npodeciiiHin fisgibHOCcTi. icTh
IITaTiB OTPHMMa/iM T'paHTH Bif HarjioHasnbHOI acouianii ryb6epHaTopiB Ha
peasizalild TpbOX KJIIOYOBUX CTpaTerid: 1)ysromkeHHs IITAaTOBUX
cra”gapTiB K-12, cucrem OLiiHIOBaHHSA Ta BUMOT i3 O4iKYBaHHAMU 3aKJa/iB
nicjsicepe/IHbOI OCBITU Ta pOOOTOJABILIiB; 2) BUSIBJEHHS Ta 30iJblIeHHS
BHYTPILIHbOI'0 MOTEHLia/ly KOXKHOTO LITATY 1100 BAOCKOHAJIEHHS MPOLECiB
BUKJIQZJaHHA Ta HaBYaHH$, BK/JIOYA04M MTOCTIMHUM PO3BUTOK CUCTEM JIaHUX
Ta HOBHUX MoOJeJien IJis MNiJBUIEHHS SAKOCTiI AissibHOCTi STEM-yuuTenis

3araJIbHOOCBITHIX LIKiJI; Ta 3) BUSHAUYEHHS KpallUX NPaKTHK y ranaysi STEM-
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OCBITHM Ta IX AMCEMIHallif, BKJIIOYalYu CTBOPEHHHA CIeLiia/li30BaHUX ILIKLJI,
epeKTUBHUX HaBYaJIbHUX MPOrpaM Ta CTaHAAPTIB MPodeCiiiHO-TEXHIYHO]
ocBiTHU (Career and Technical Education - CTE), siki 61 nigrotyBaiy y4HiB 10
37100y TTs npodecii, noB’a3aHux 3i STEM.

BignoBigHO [0 moJioKeHb 3aKOHY «lIpo KOHKypeHLit0 AMepUuKu»
(America COMPETES Act) (2007 p.) 6ys0 BuaisieHo denepasibHe piHaH-
cyBaHHsA Ha po3BUTOK STEM-ocBiTu. 3akoH mnepejbadyaB CTBOpPEHHS
HOBOI  ¢eaepasbHOi iHiniaTuBu 3 migrotoBku 70000 HoBUX
yuuTesiB/BukaagadiB STEM Ha kypcax nmifgBulleHHs KBaJjidikanii Ta
Mi>KHAapoJHUX 0OakajsiaBpaTax, a TaKOX IHilliaTUB, COpsIMOBAaHUX Ha
3aJlydeHHS iCHYIUYMX Y4YWUTeJiB/BUKJIa[adiB 0 NporpamM NpodeciiHOoro
po3BUTKY B rany3i STEM Ta 3a0Xo4eHHA CTYAEHTIB YHiBepCUTETIB, AKi
3100yBalOTh OCBiTY B rajsiy3i STEM, ogHOYacCHO OTPUMYBaTH BUMUTENbChKI
ceptudikaTu. [IpoTe, He3BaXkalYU Ha JOKJIAJEHI 3yCUJLJISA, 110 BCiK KpaiHi
3aJIMIIAETbCSA 3HAYHUU AeiUT KBalipiKOBaHUX yUHTeJiB/BUKIA1A4iB
STEM (Lips & McNeill, 2009).

3 MeTOI0 KOOpAWHALii Ail CTEeHKX0/1/iepiB Ha (eflepa/lbHOMY piBHI B
yepBHi 2009 p. 6yJ10 yxBajsieHo 3akoH «[Ipo koopauHariito it y ranysi STEM-
ocBiTu» (STEM Education Coordination Act of 2009), mo nepen6ayan
CTBOpPeHHS1 Ha 6a3i HamjioHanbHOI paau 3 Hayku Ta TexHoJsorid (National
Science and Technology Council) KowmiteTy, BianosizaibHOro 3a
KOOpJWHAIil0  [JiJIbHOCTI BCiX {QeaepalbHUX BiIOMCTB y Trajaysi
NPUPOAHUYUX HAYK, TEXHOJIOTiM, IHXXeHepili Ta MaTeMaTHKH, 30KpeMma
HarionasibHoro HaykoBoro ¢poHy, MiHicTrepcTBa eHepreTuky, HanionanbHoi
aAMiHicTpauil 3 aepoHaBTUKU Ta KocMocy, HaijioHasnbHOI agMiHicTpalil 3
OKeaHIYHUX Ta aTMOCPepHHUX AOCJiKeHb, /lemapTaMeHT OCBITH Ta iHIIMX
denepasbHUX BiJIOMCTB, sIKi IPOBOAATH 3aX0AU Ha NiATPUMKY STEM-ocBiTu
(H.R. 1709 (111th): STEM Education Coordination Act of 2009).

3rigHo i3 3akoHOM, KoMiTeT Ma€ TaKi TOBHOBaKeHHS:
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* KOOPJAMHYBAaTH HaBYaJIbHY AiAJIBHICTb Ta NporpamMu ¢pesiepaabHUX
BiloMCTB i3 nuTaHb STEM-ocBiTH;

* pO3pO0OJIATH, IMIUIEMEHTYBaTHU B [JiJbHICTb ¢deJlepalbHUX
Bi/IOMCTB Ta OHOBJIOBATH pa3 Ha 5 pPOKiB 5-piyHUN cTpaTeriyHUM IJaH i3
po3BUTKY STEM ocBiTH, 1110 BKJIIOYA€E: KOPOTKOCTPOKOBI Ta JOBIOCTPOKOBI
1[iJ1i; 3arajibHi MOKa3HUKH, SAKi OyJyTb BUKOPUCTOBYBATHUCS MAJIS1 OLIiHKHU
Nporpecy B AOCATHEHHI LiJIed; ONKC NiAX0AiB, IKi 3aCTOCOBYBAaTHUMeE KOXKHEe
areHTCTBO-YYaCHUK [JiS OLIiHKU e(peKTUBHOCTI CBOIX OCBITHIX porpaM Ta
3axoniB y ranysi STEM; xapaKTepUCTHUKY pOJIi KOXHOro BijOMCTBa B
NiATPUMILi IPOrpaM Ta 3axX0/1iB, CIPAMOBAHUX HA NOCATHEHHS LiJeH;

* pO3pOOJIATH, TNEpPiOAUYHO OHOBJOBATA Ta BEeCTHU IepeJsiK
CIIOHCOPOBAaHUX ¢eflepa/lbHMMHU areHCTBaMHy MporpaM Ta 3aXOAiB y rasysi
STEM, BkJIIOYAlOYU 3a/IOKYMEHTOBIHI OI[iHKM e(peKTUBHOCTI TaKHUX MpOorpam
Ta 3axo/iB (H.R. 1709 (111th): STEM Education Coordination Act of 2009).

Y tomy xk 2009 p. lIpesugent CIIA b. O6ama BnpoBaJiuB iHilliaTUBY
«BuxoBy# ans iHHoBaunin» (Educate to Innovate), cnpssMoBaHO1 Ha HaJlaHHA
aMepUKaHCbKUM LIKOJIIpaM HaWKpalUX MOXXJIMBOCTEH [Jis1 MakOYTHBOIO
npaneBJsamyBaHHs B ranysi STEM. ®egepanbhi inBecTuuii B STEM-ocBiTy
Oysin 36inblueHi, i KpalHa BU3Hauyusa opieHTUp - miaroryBatu 100000
npodeciiHux BukaagadiB STEM go 2021 poky.

HactynHoro poky 6yJsio ctBopeHo KowmiteT i3 mutanb STEM-ocBiTu
(The Committee on STEM Education - CoSTEM) BigmnoBigHO 0 BUMOT po3-
aiy 101 okpecsieHoro Buile 3akoHy «IIpo KOHKypeHILit0o AMepHUKU». 3aKo-
HOM Iepe/ibayeHo Taki noBHOBaXkeHHs1 KomiTeTy 3 nutanb STEM-ocBiTHu:

® pO3IJiA[ OCBITHIX MporpaM y rajy3i IPUPOJHUYUX HaYK,
TEeXHOJIOTiHM, iHKeHepHUX HayK Ta MaTeMaTuku (STEM), iHBecTuIik Ta

OLiHKY e(peKTHBHOCTi O3HaUEHUX pOrpam;
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e y3romxkeHHs 3 Odicom MeHemxmeHTy Ta 6roxkety (Office of
Management and Budget) HaBYa/ibHUX NporpaM, iHBECTHUIiA Ta HaNpsMiB
JiIIbHOCTI deJiepaibHUX areHIil;

® pOo3po0OJIeHHd W yNpOBa/KEHHSA 4Yepe3 3aJlydeHi areHuil
cTpaTeriyHoro miaHy B rajy3i STEM-ocCBiTH, AKMU OHOBJIIOETHCA KOXHI
'ITh POKIB.

[linkomiTeT 3 mUTaHb ¢efepabHOI KoopauHauii B rany3i STEM-
ocBiTu (Federal Coordination in STEM Education - FC-STEM) koHcy/abTYyE€
Ta aonomarae Komitety 3 nutanb STEM-0cBiTH i cayxuTh popymMoM A
cnpusiHHS GOpPMyBaHHIO Ta peaJii3allii CTpaTeriyHoro nJjaHy.

Kpim Toro, y 2010 p. Ilpesupent b. Obama iHiniloe CTBOpeHHA
rpoMa/ZicbKoi opradisanii «3miHATH piBHAHHA» (Change the Equation),
rOJIOBHOK MEeTOH JAiIJIbHOCTI KOl Ma€ cTaTH NiaBUIeHHS AKocTi STEM-
ocsitu B CLIA.

Otxe, moxxeMo KoHcTaTyBaTy, o 2001-2010 pp. o3HameHyBasnuUcsa
BUOKpeMJsieHHAM STEM-ocBiTU B OKpeMy Trajy3b, 10 3HAHIILIO
BiloOpa’keHHsSI B HOpMaTHUBHUX JAokKyMeHTax CnosaydyeHux lltaTtiB. ByJio
IOCTaBJI€HO HU3KY aMOITHUX Liijiel, IKUX Tpeba O6yJo JAOCATTH NMPOTATrOM
HAaCTYIHUX JeCATH POKIB.

[ToyaTok Kypcy Ha akTUBHY iMILJIeMeHTaLlito pedopm y ranysi STEM-
OCBITHM O3HAaMeHYyBaB II0YAaTOK Yemeepmo20 emany — CUCTEMHOI peaJii3auil
STEM-ocBitu (2011 p. - goTenep). 3Bakalouu Ha TOM QaKT, L0 AETaJbHO
HOpMaTHUBHO-NIpaBoBe 3abe3neyeHHs STEM-ocBiTM B cTapiuiid cepenHin
mkoJii CIIA 6yse po3rassHyTO HaMH B M. 2.1, y MeXax JJaHOTO MiApO3/Jiay
30CcepeMMOCA Ha KJII0YOBUX NOAIAX y po3BUTKOBI STEM-ocBiTH.

Y 2011 p. Ha BHKOHAHHA iHiLiaTUBU «BUXOBYMU [Ji1 iHHOBAL|iK»
(migrotoBka mnpoTtsaAroM HactynHux 10 pokiB 100 000 edekTHUBHUX
BUK/JaAa4iB STEM) 6yJsio cTBOpeHO HallioOHaJIbHY iHHOBAIiHY OCBITHIO

Mepexxky 100Kin1l0 3a migTpumMku 28 mnapTHepiB-3aCHOBHUKIB, 110
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00’e/lHa/Ia TpPOBiAHI akKaAeMidyHi yCTAaHOBM, HEKOMEPIiMHI opradisaiiii,
doH/IM, KoMNaHIl Ta Aep>KaBHI YyCTaHOBHU.

[I[poTAroM mnepmiMx 4YOTUPLOX POKIB ICHYBAaHHA oOpradizauii 11
naptHepamu OyJso nigroroseHo MoHag 30 000 HoBUX, ePeKTHBHUX
yuuTesiB Ta BUkJaZaudiB STEM i 3ailicHeHO miABUIEHHS KBaJidikalii
JleCSATKIB TUCAY Npantoyux neaaroris (100Kin10, 2011).

Y 2013 p. Ha ocHOBI 3amnpornoHoBaHOI HaljioHa/sbHOW pajow 3
HAayKOBUX [JIOCJiP)KeHb PaMKOBOI CTPYKTYpd OyJM CTBOpPEHI HOBI
CTAaHJAPTH CepelHbOI NMPUPOJAHHUYO-HayKoBOi ocBiTu (Next Generation
Science Standards) (National Research Council, 2013).

Y 2014 p. ynpeme B ictopii CIIIA 6ys0 3anpoBamxeHo OljiHIOBaHHS
TEXHOJIOTIYHOI Ta iHeHepHoI rpamMoTHOCTI (Technology and Engineering
Literacy Assessment), 10 IKOro 6y/id 3aJiydyeHi y4Hi BOCbMHUX KJIaCiB AJis
BUSIBJIEHHS IXHbOTO PO3yMiHHSI 0COOJIMBOCTEN BUKOPUCTAHHS TEXHOJIOTIN
Ta iH)KEeHepHOr'o NPOEKTYBAHHSA, CUCTEMHOI0 TEXHOJIOTIYHOr0 MUCJIEHHA
Ta BIJIMBY TEXHOJIOTIN Ha CcycnisibcTBO (AuUB. JlogaTok B).

BusHayHo mnoziero B po3BUTKOBI STEM-0CBITH cTaso yXBaJieHHA Y
2015 p. 3akony «IIpo STEM-ocBiTy», 3a SIKUM KOMIT'IOTEPHI HAyKH
JlofaloTbcsl A0 Bu3HaueHHS cpep STEM, Ta 3anpoBa/KyOThCS 6ijbIi
NPOCYHYTI NpOrpaMu HaBYaHHA /Il BUMTEJIIB.

Y TomMy x poui 6yJi0 yxBasieHO 3akoH «KoxeH y4eHb ocarae ycmixy»
(Every Student Succeeds Act — ESSA), 1110 peryJito€ HalliOHa/JIbHY MOJIITUKY Y
cbepi pepkaBHOi 3arasibHOI cepeaHboi ocBiTu CIHA (K-12). O3HaueHuu
3aKkOH 3MiHUMB, ajle He CKacyBaB IOJIOXKeHHSs], cGopMy/ibOoBaHi B 3aKOHi
«KogHoi HeBCTWUrar4yol JUTUHHU», 10 CTOCYHOTbCI MNepiogUuYHUX
CTaHJIAapTU30BAaHUX TECTiB, fAKI MalTbh MNPOXOJAUTU y4Hi, Ta BU3HAYHUB
npoBiaHi 1isii po3BUuTKy STEM-0CBiTH.

Y 2016 p. HauionanbHa KoMicid 3 BHUKJI3J@aHHA i MalOYTHHOTO

Amvepuku (National Commission on Teaching and America’'s Future)
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HanpaBuJja g0 bisioro nomy pekomengauii, y akux STEM-ocBiTa Ha3uBa€eTbCA
HallioHAJIbHUM MpiopUTeTOM. TakoK Oy Ha3BaHi J1ecTh IPUYKH, 32 SKUMU
came STEM-ocBiTy niiHeceHO 10 piBHA NepLI0YepProBUX 3aBaHb JepPrKaBH.

Y 2018 p. [Ipe3ugent /[. Tpamn nignucaB 3akoH «IIpo 3aoxo4yeHHA
HACTYIIHOT'O NOKOJIIHHA XIHOK — MHiOHepiB y KOCMi4yHI rajysi, HOBaTOpiB,
JIOCTIIHUKIB Ta BUHaxiAHUKIB» (Inspiring the Next Space Pioneers,
Innovators, Researchers, and Explorers (INSPIRE) Women Act), mo
BUMMarae, mo6 HamnioHasbHa aaMiHicTpallisi 3 aepOHAaBTHUKHU Ta KOCMOCY
3a0x04yBaJia XKiHOK Ta JjiB4yaT /0 Kap e€pH B rauy3si STEM.

Y rpyZHi 1bOTO K POKY 0yJs10 onpuitoaeHo CTpaTeriyHun niaaH «Kypc
Ha ychix: aMmepukaHcbka crparterias STEM-ocitTu» (Charting a Course for
Success: America’s Strategy for STEM Education), y skoMy BHCBITJIEHO
denepasibHy CcTpaTerilo Ha HACTYINHI I'ATh POKiB. ['0JIOBHOIO MeTOl0 3ampo-
Ba/PKEHHA CTpaTeril CTaso HaJAaHHA ILIMPOKOro JOCTYIy [0 BUCOKOAKICHOI
6e3nepepBHOi STEM-0CBiTH Ta AOCATHEHHS KpaiHOIO JIiIUPYIOUUX MO3UIIN Y
rany3i STEM-rpamoTtHocTi, STEM-inHoBauii Ta STEM-npodecii.

TakuMm 4uHOM, npoTdaroM Apyroi nmosoBuHU XX - nmoyatky XXI cT.
STEM-ocBiTa $K OKpema Trajay3b He JidIlle oTpuMaa @eaepanabHy
nigTpUMKy Ta ¢iHaHCYBaHHS, a M IepeTBOpUJacid Ha HalliOHaJbHUHU
NpiopyUTET Jep>KaBHOI OCBITHbOI MOJIITUKU. CydacHUM eTaln PO3BUTKY
JL0CJIiI>KYyBaHOTO dbeHOMeHY XapaKTepHU3yEThCA MaclITabHO0
iMIIeMeHTali€0 OCBITHIX pedpopM, pe3yJbTaTOM 4YOro CTaJI0 OXOIJIEHHS
STEM-o0cBiTOI 6i/IbINOI KiJIBKOCTI YYHIB 3araJibHOOCBITHIX 1IKiJ, 30KpeMa
M CTaplIUX CepejiHiX, MiJBUIeHHS iHTepecy y4HiB 0 STEM-aucuumiin Ta
NiJBUILEHHS X HABYaJIbHUX JJOCATHEHbD.

[lepexomsaun g0 po3srasany icropuuyHux acnektiB STEM-ocsitu B
YKpaiHi, HarosiocumMo, 10 BITYM3HAHUW [JOCBiJ  3alpoBa KEHHS
J0CJIiIP>KyBaHOTO peHOMEHY € 3HAaYHO MEHIL TPUBAJIUM. Y [bOMY KOHTEKCTI

3ayBaXKMMO, 110 HarajibHa MoTpeba B 3amnpoBamkeHHi STEM-ocBiTu B
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YKpainHi akTyasidyBasiacd MicJs 3HAKOBUX MNOAIHA: ONPUIOAHEHHS 3BITYy
€Bpornercokoro [lapsiaMmenTy «3aoxodeHHs fgocaigxkeHb STEM pjs puHKY
npani» (6epesenbp 2015 p.) (Encouraging STEM studies for the labour
market); npurHATTA nig 4yac YcecBiTHbOro ocBiTHBOro popymy HOHECKO
(19-22 tpaBHga 2015 p.) IHuxoHchKoOi Aekapanii «OcBita 2030: Ha HLIAXY
J10 3arajibHOI IHKJ/IFO3UBHOI Ta CHpaBeJIMBOI AKICHOI OCBITM W HaBYaHHS
BOpogoBx KUTTA» (Incheon Declaration Education 2030: Towards
inclusive and equitable quality education and lifelong learning for all);
yxBasieHHs1 25 BepecHsl 2015 p. 'eHepanbHow Acambiieero OOH Pe3ostonii
«[lepeTBOopeHHs Hamoro cBiTy: [lopsgok aeHHUM y cdepi cTasoro
po3BUTKYy Ha nepioa no 2030 poky» (Transforming our world: the 2030
Agenda for Sustainable Development) Too.

29 uwtoro 2016 p. MiHicTepcTBO OCBITM 1 HaykKu YKpaiHU
ONpUIIOAHUIO0 Ha odiuiiHomy cauti Hakaz Ne 188 «Ilpo yTBOopeHHs
po6o4oi rpynu 3 nuTaHb BrpoBamKeHHs STEM-ocBiTu B YkpaiHi» 3aa/4
3abe3nevyeHHs IHHOBALIMHOTO pO3BUTKY K iHTerpanii NpUPOJHUYO-
HAayKOBUX Ta MaTeMaTUYHUX JUCLUMILIIH, T[OCUJIEHHSI HayKOBO-
JOCJIJHULBKOI CKJ3QZOBOI B  3akKJaJaxX OCBITM PpI3HUX  PIBHIB,
yInpoBazKeHHd Ta po3BUTKY STEM-ocBiTu B Ykpaini. BignosigHo no
JlOAaTKy A0 Haka3sy, [0 CKJaJly O3HayeHoi poboyoi rpynu yBiumiaud 23
oco6u. [i ronoBHe 3aBJaHHA MoJIATaN0 B po3po6bJieHHi 4o 15 kBiTHa 2016 p.
[lnany 3axo/iB o0 BnpoBaaKeHHA STEM-ocBiTH B YKpaiHi.

5 TpaBHs 2016 p. MiHicTepcTBO OCBITH i HAyKU YKpaiHU 3aTBEPIUJIO
BiAnoBiAHMN mJaH 3axofiB Ha 2016-2018 pp. AKAKM MICTUB YOTHUpPHU
pO3/iJiy, 110 BiAOWBaAJM NMpiopuTeTHI HanpsiMU po3BUTKY STEM-ocBiTH B
YKkpaiHi, 30kpeMa:

e HOpPMaTHMBHO-NpaBOBe 3abe3mneyeHHsI (po3po0JIEeHHSI TMPOEKTY
Konuenuii STEM-ocBiTh B YKpaiHi; y40CKOHa/IeHHI HOPMAaTUBHO-IIPAaBOBUX

JIOKYMEHTIB; MiIMCAaHHS MeMOpPaHAYMiB Ta yroZ; po3po06JieHHS MO0JIOXKEHb
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«[Ipo BceykpalHCbKMM HayKOBO-MeTOAUYHUM BipTyasibHUU STEM-LieHTp» Ta
«TunoBoro mnoJsioxkeHHs1 Npo STEM-ueHTp», po3po0JIeHHs iHTerpoBaHUX
HaBYaJIbHUX NIPOrpaM CIeLKypcCiB, paKyIbTaTUBIB, TYPTKIB TOLLO);

e HAYKOBO-METOJAWYHA Ta OpradisanidiHa poboTa (CTBOpEHHS
BceyKkpalHCBKOr0  HayKOBO-MeTOAW4YHOro BipTyasnbHoro STEM-neHtpy;
CTBOpeHHs HaljioHa/bHOI Mepexi STEM-nientpiB/STEM-nabopaTtopiy; Hasa-
ro/PKeHHs CIIBIpalli 31 CTeUKX0JIiepaMy; po3pobJieHHS METOJUYHOI0 3a6€e3-
nedeHHsA STEM-0OCBITU B pi3HMX TUIAX 3aKJaJiB OCBITM Ha Pi3HUX PiBHAX;
NpPOBeJleHHS HAYKOBUX 3ax0[iB (KOHQepeHLild, ceMiHapiB, CHUMIO3iyMiB,
BebOiHapiB, KOHKYPCIB) HAIL[iOHAJIbHOTO Ta PEriOHA/IbHOTO PiBHIB TOLIO);

e po6oTa 3 nejaroriYyHMMHU KaJipamMu (LONOBHEHHS MPOrpaMU KypciB
nigBUIleHHA  KBasidikauii  ciayxadiB  iHCTUTYTIB  HiCASAUIIOMHO]
negaroriyHoi ocsitu MopyJsieM «STEM-ocBiTa: MeTOLOJIOTIYHI acCleKTH
3anpoBa/PKeHH»; iHiL[il0BaHHS MOCTIMHO Jil040ro ceMiHapy 3ajJ/is 0OMiHy
JocBigoM y rajnysi STEM-ocBiTM MiK NefaroriyHMMM IpaliBHUKaMY;
npoBeJieHHsI [HTepHeT-KOHKYpCiB AJs BunTeiB STEM To1o);

e iHpopMaLilHO-POCBITHULIbKA Ta  BHUJAABHUYA  [iJIbHICTH
(npoBefleHHSI TNPOCBITHULBKUX 3aXO/iB Ta peKJaMHUX KaMIaHiHy,
po3po06JIeHHSI CalTiB MPOBiAHUX NMpoBanepiB i peryasaTopiB STEM-ocBiTu
Ta ix iHdopMaliiHe HAMOBHEHHS; MiAITOTOBKA W ONPUJIIOAHEHHS
iHbopMalliiiHO-aHAJMITUYHUX Ta METOAUYHUX MaTepianiB y 3MI Toio)
(Ilnan 3axoaiB..., 2016).

Ha BukonanHsa Hakazy MOH Ykpaiuu Big 17.05.2017 Ne 708 «IIpo
NpOBeJIEeHHSI [I0CJiIHO-eKCIIEpUMEHTa/NbHOI POOOTHU BCEyKPaiHCbKOTO
piBHA 3a Temow: «HaykoBo-MeTOAM4YHI 3acagd CTBOPEHHdA Ta
dyHKIioHyBaHHA BceykpaiHCbKOTO HayKOBO-METOJWYHOI'O BipTyasbHOIO
STEM-uenTpy (BHMB STEM-nienTp)» Ha 2017-2021 poku» 8 4yepBHsa 2017
p. Mana akagemias Hayk (MAH) VYkpainu cnoinibHO 3 IHCcTHUTyTOM

obmapoBaHoi autuHu HAIIH VYkpainu cTBopu/IM 1 mpe3eHTyBad
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BipTryanbHuu STEM-meHTp, 10 3a 3aJyMOM MOro pO3pOOHHUKIB OYB
NOKJMKAaHUW CTaTH HOBITHIM pecypcoMm paisa STEM-ocBiTu B YKpaiHi,
00’€e/lHAaBIIM HAyKOBO-MeJAarorivyHyMx MpaliBHUKIB BiANOBIAHOI rajy3i y
npoueci iHTepaKTUBHOIO CHIJIKYBaHHA, aKyMYJIIOBAHHA IPOTPeCUBHOTrO
JIOCBily Ta HaykKoBoi iHdopMalii ¥ 00MiHY IiCHYIOUMMH pecypCaMu.
BaxxsiuBUM  1pur3HayeHHAM HoBocTBopeHoro STEM-ueHTpy cTaJjio
3aJlyyeHHd [iiTed Ta Y4YHIBCBKOI MOJIOAI, a TaKOX IeJaroriyHux
NpaliBHUKIB 10 HAYKOBO-A0CAIAHOI AiiibHOCTI (XMapa Hayk, 2017).

[IpyHarigHo 3ayBaKMMO, 110 HOBOCTBOpPeHUU BceykpalHCbKUU
STEM-neHTp Ha  JJaHUH MOMEHT IepebyBae Ha  JOCJiHO-
eKCllepuMeHTaJIbHIW CTafii CBOro pPO3BUTKY, L0 pO3paxoBaHa Ha I'AThb
pokiB. /o ekcnepuMeHTY 3asydyeHo 15 3ak/afiiB ocBiTU — napTHepiB MAH,
AKI Ha 4Yac CTBOpPEHHA [JOCJiJKYBaHOIO LIEHTPY BXe MaJii IIeBHi
HalnpanoBaHHA B rany3i STEM-ocsiTu.

Bu3sHadasnbHOW mnofi€0 B po3BUTKOBI STEM-ocBiTH YKpaiHu cTasio
yxBaseHHsA 5 cepnHa 2020 p. Konuenuii po3BUTKY NPUPOAHUYO-
MaTeMaTU4HOI ocBiTH (STEM-ocBiTH).

fAK 3a3HaYeHO y BCTYNHUX NOJIOKEHHAX JOKYMEHTY, iCTOTHUW BILJIUB
Ha GpopMyJItOBaHHS HOTr0 KOHIENTYaJlbHUX 3aca/i 3/[iNiCHUB ONPHUJIIOHEHUHN Y
giotomy 2019 p. nporpaMHUM JOKYMeHT MixKHapoJHOTO GHOpO 3 MUTAaHb
ocBiTy OHECKO «/JlocnimkenHss STEM komnetenTHocTel A1 XXI cTOMITTS»
(Exploring STEM competences for the 21st century), 3rifHO 3 IKUM 0 CKIaAy
STEM-KOMIIETEHTHOCTEN BXOJAUTb HM3Ka HABUYOK, 10 TMOTPiOHI /4
BUKOHaHHA pidHOMaHITHUX STEM 3aBzaHb, a caMe:

e KOTHITMBHI HaBUYKH - yIpaBJiHHA iHPopMmaliero Ta ii o6pobka
(BusiBseHHs, 36ip, 0O6poOKa ¥ BUKOPUCTAHHS BiANOBIAHUX JaHUX AJIs
NPUUHATTS pillleHb); KPUTUYHE, TBOpPYE Ta aHAJITUYHE MHUCJIEHHS;
HAaBHUYKM BUpIillleHHs Npo6JsieM, JOCAiHUIIbKI HAaBUYKH, KPEaTHUBHICTb i

004U CIIOBAJIbHE MUCJIEHHS;
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* MaHINYJATUBHI Ta TEXHOJIONIYHI HABUYKU - MAHINYJATHUBHI
HAaBUYKM HaJeXXaTb [0 TCUXOMOTOPHUX HABUYOK, HEOOXiIHUX [0
NPaBUJIBHOTO M 0€3Me4YHOr0 BUKOPUCTAHHA Ta MOBOKEHHA 3 HAYKOBUM
Ta/abo TeXHIYHUM O0O0JIafJHAHHAM, allapaTaMM, 3pa3KaMy W pedOBUHaAMH,
SKi MOXYTb OyTH criequdpiyHUMMU /i1 KOHKpeTHOI npodecii (eJIeKTPUKH,
CepLeBO-CYJUHHI TeXHOJIOTH, aBialliiHi MexXaHiKM, aBTO-TEXHIKU Ta
iHxeHepH-MexaTpoHiKH). TexHO0TiYHI 3MIHKM MOXYTb OYTH WIBUJKUMY, a
NOTpebM CycHniJibCTBa ab0 KpaiHU MOXYTb 3MIHUTHUCA B OyJb-gKUU
MOMEHT, TOMy y nporneci ¢popMyBaHHA NpPodeciiHO-TeXHIYHUX HAaBUYOK
CIiJi ypaxoByBaTU JUHAMiKy PpHUHKy T@pani 3 MeTOW O0OpaHHA
HaWHeOoOXiIiHIIMX HAaBUYOK [Ji1s1 PO3BUTKY B MeBHiM chepi;

e HAaBUYKHU cHiBOpali Ta KOMyHikalii — epeKTUBHICTb GOpMYyBaHHA
O3HAaYeHHWX HABUYOK IMOTPEOYE YITKOrO PO3BUTKY, OCKIJIbKU OiJIbIIICTD
3aB/laHb € CKJAQJHUMH Ta B3a€EMOIOB'SI3aHUMH, @ TOMY IX HEMOXKJIHUBO
JIOCATTH 3YCUJJIIMU OAHIE] JIIOAWHY, @ CKOPpIlle 3a IOIOMOror epeKTUBHOI
KoMaHAHOI po60TH. EdekTrHBHaA cniBnpalisl Ja€e KO>KHOMY 4JeHy KOMaHAu
piBHI IIaHCHM OpaTU ydyacTb Ta NepeJaBaTH iJel B Mexax CHiJIbHOI
Bi/INOBiJIaJIbHOCTI. YCTaHOBJIEHHS 3arajibHUX IlijJled Jla€ 4yjieHaM KOMaHU
3HAYyIli IPUYUHHU, N[00 MpalOBAaTU PA30M i PO3/IiJIUTU BiJNIOBIAA/BHICTD
3a JOCATHEHHS CIIJIbHUX L[iJied Ta BIJIMBY. YMiIHHS NMPALlOBATU CAMOCTIKHO
Ta B KOMaH/ax, a TaKOX NepeAaBaTy iHpOopMallito iHIIMM YjeHaM KOMaH/U
Yyl 3allikaBJIEHMM CTOPOHAaM YiTKMMHM Ta €(PeKTUBHUMM CIOCOOAMH, €
OCHOBHMMHU HaBuukaMu aJjs Bcix (Exploring STEM Competences for the
21st Century, 2019).

OTxe, HeoOXiAHICTb (QOpPMyBaHHS OKpeCJeHHWX HaBUYOK OYJI0
BpaxoBaHO y mpolieci po3pobsieHHs: «KoHIenuii po3BUTKY NPUPOJHUYO-
MaTeMaTH4yHOI ocBiTH (STEM-ocBiTH)», mpo 10 HJAeTbCd B JOKYMEHTI
(Konnenig.., 2020). ¥ HbOMYy TakKOX 3a3HayeHO, III0 HOPMATHUBHO-

NpaBOBUMM 3acajiaMu iMIieMeHTalil Ta po3BUTKY STEM-ocBiTu B YKpaiHi
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€ HU3Ka 3aKoHiB YKpalHu - «IIpo ocBiTy», «IIpo gowkinibHy ocBiTy», «IIpo
IIOBHY 3arajibHy cepenHo ocBiTy», «Ilpo mosamkinbHy ocBiTy», «Ilpo
npodeciniHy (npodeciiHO-TexHiYHy) OCBiTYy», «[Ilpo ¢axoBy mnepenBuiny
ocBiTy», «llpo BuIy ocBiTy», «IlIpo HaykoBy 1 HaAyKOBO-TEeXHIiYHY
AisiibHICTB», «[Ipo iHHOBaALiMHY AiAJBHICTE», a TakoXK Konuenuia «HoBa
yKpaiHCbKa IiKoJsia» Ta «KoHIueniis po3BUTKY LMPPOBOI €KOHOMIKH Ta
cycrnisibctBa YKpainu Ha 2018-2020 poku».

Y «KoHuenuii po3BUTKYy NPUPOJHHUYO-MaTeMaTHU4HOI OCBiTH (STEM-
OCBITH)» BUCBITJIEHO MeTy U TepMiHU 1 peasisalii, OKpecieHO MOXKJIUBI
IIIAXU PO3B’I3aHHSA MnpobsieM y rany3i STEM-ocBiTH, ciporHo3oBaHoO ii
HaCJIAKY 1S 3aJ0BOJIEHHS KJIFOYOBHX IHTEPECIB CTEHMKXO0JIAEPiB, MOXKJIMBI
pe3y/bTaTH, 06cAr PpiHaHCYBaHHS, BUTPATH MaTepia/IbHO-TEXHIYHUX Ta TPY-
JIOBUX PeCypCiB, 1110 € HeOOXiAHUMM AJ4 i1 peanizanii (KoHuemnis..., 2020).

Caipg Harosiocuty, o Ha BigMminy Bifg CIIA, B YkpaiHi noku 1o He
BiZiOoys1ocs MaciiTabHoi iMmnieMmeHTanii STEM-ocBiTH B 3ak/iaZlax 3arajibHoil
cepesHbol OCBiTH. Ha Halu morsdaj, Taka CUTyalid CKJaJjacd dyepe3 HU3KY
NPUYMH, HAUTOJIOBHIIIIMMU 3 IKUX €:

* HEpPO3pOOJIEHICTh HaLliOHAJIbHOTO 3aKOHO/IaBCTBaA 11010
BUKJIaZaHHA STEM 4k okpeMoi AMCUUIIIHU B 3araJIbHOOCBITHIX LIKOJIAX;

e Opak ¢piHaHcyBaHHs nporpaM STEM-ocBiTy;

e HeJOCTAaTHIM piBeHb KBaJidikalil BUYMUTEJIB 3arajbHOOCBITHIX
IIKiJI /15 TOTO, 11006 BUK/IaAaTH iHTerpoBaHnui STEM-Kypc.

[IpyHarigHo 3ayBaXKUMO, 1110, K 3aCBiYMB aHaJIi3 HAYKOBUX KepeJ
mon0 opradizanii STEM-ocBiTu B YKpaiHi, Ha cy4yacHOMy eTali OKpeMUMU
BUMTEJIIMHU-EHTYy3iaCTaMy 3anpoBapKyTbCsd eseMeHTH STEM-ocBiTH B
3aK/aJilaX 3arajbHOl cepeJHbOI OCBITU. Cepes TaKUX eJIeMEHTIB MOXHa
BHOKPEMUTH, HacaMmIlepel, peasisalil0 HaBYaJbHUX MNOpoeKTiB STEM
COpAMYBaHHA, BUKJIaQJlaHHA iHTerpoBaHoro 3Micty STEM mif yac okpeMux

YPOKIB TOLL0.
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OTxe, MO0XKeMO KOHCTATyBaTH, L0 B JOCHI[XKYyBaHUX KpalHax
po3BuTok STEM-ocBiTH BifibyBaBCcsi B pi3HMX 4YaCOBUX MeXaX, NpPOTE B
Cyd4aCHUX YMOBax B 000X KpaiHaXx pO3BUTOK O3Ha4eHol rajaysi €

NPIOPUTETOM JlepPrKAaBHOI OCBITHBHOI MMOJIITUKH.

BuCHOBKH 10 po3ainy 1

Y po3aijsi cxapakTepu30BaHO CTaH po3pobJsieHocTi nmpobsieMu STEM-
OCBITU y BITYU3HAHOMY HAYKOBOMY JUCKYPCi, pO3KPUTO KOHLENTYaJbHI
3acaju Ta icTopuyHi acnekTu po3BUTKY STEM-ocBiTH B YKpaiHi Ta CLIA.

Pe3ysibTaTOM 3acTOCYyBaHHA 3arajJlbHOHAayKOBHUX MeETOJIB aHaJli3y,
CUHTE3Y, NOPIiBHAHHS, y3araJbHeHHs, L]0 3aCTOCOBYBAJIMCA JJiS 3'ICYBaHHS
CTaHy po3po0JieHOCTI NpobseMM B  HAYKOBOMY  JMCKYpCi, CTaJso
BUOKpEMJIEHHA  TaKWUX acnekTiB 1 po3rjadany, fAK  TeOpeTHKo-
MEeTO/I0JIOTIYHUH, MOPiBHAJIbHO-TIEArOTiYHUH, OopraHisaininHuH,
MeTOJUYHUI Ta npodeciiHO-neJaroriyHum.

Ha ocHOBI cucTeMaTH3allii HayKOBUX Mpallb i3 MPO6JIEMU AOCTiHKEHHS
M y3arajJibHeHHS MOTJIS/AiB BITYUM3HSAHUX yYeHUX 3’s1coBaHo, 110 STEM-ocBiTa
B YKpalHi Ta CBITI CTAaHOBUTb 3HAa4YHUM IHTepec /g HaykoBLiB. [lo
HalaKTyasIbHIIIKUX npob6JieM cydacHoi STEM-ocBiTa HajiexkaTb: TeOpeTUYHE
OOI'pyHTyBaHHS BUXiAHUX nos10keHb STEM-0cBiTH; pOpMyBaHHS OCBITHBOI
NOJIITUKKM ¥ HOpMaTUBHO-NIpaBoBe 3abe3nedyeHHss STEM-ocBiTH; reHe3a Ta
TeHAeHUil po3BUTKY STEM-ocBiTu B VYKpaiHi Ta CBiTi; iHHOBaLiKHI
koMmmeTeHTHocTi B rany3i STEM; ¢opmu, meTogu Ta iHHOBaLiiHi
TexHoJioril HaB4YaHHsS STEM-aucuuniin (K y MeXax iHTerpoBaHOIr0 Kypcy,
Tak 1 okpemux pgucuumiaiH STEM chnpsiMyBaHHSI); PO3BUTOK Mepexi
3akJsafZiiB STEM-ocBiTu; npo6siemu ctBopeHHs STEM-nenTpiB Ta STEM-
JlabopaTopii; mnpodeciiiHa mniaroroBka Ta npodeciiHUB PO3BUTOK

neJaroriyHUx KaZpis, 110 HALal0Th OCBITHI nocayry B rasy3i STEM-ocBiTu.
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Y Mexxax BUCBITJIEHHS KOHIeNTyaJbHUX 3acag, STEM-0cBiTH y cTapuiin
cepenHin mkoJsi CIIA 3a gOmOMOrow MeToAy TEpPMIHOJIOTIYHOrO aHasli3y
BU3HAY€HO CYTHICTb TaKUX KJIKYOBUX NOHATH, AK «STEM» Ta « STEM-0cBiTa,
a TaKOXX YCTAaHOBJIEHO CYTHICHI 3B'AI3KM MDK MNOHATTAMH, LI0
BUKOPUCTOBYIOTbCS K cMHOHIMM STEM (STREAMi, STM, eSTEM, STEMIE,
iSTEM, STEMLE, STEMS, STREAM, STEEM, STEAM, METALS, STREM, A-
STEM, GEMS, STEMM, SHTEAM, AMSEE, THAMES, MINT).

OkpecsieHO KOHUeNTyaJbHI migxoau Ao opraxizauii STEM-ocsiTu:
1) i3osnboBanui (He3anexuui) (S-T-E-M); 2) nyetHunt (SteM); 3) inTerpauis
ofHi€el ckiazoBoi B Tpu (E S-T-M); 4) 06’eiHaHHSA BCiX YOTUPbOX CKJIaJ0BUX
(STEM); 5) inTerpanis muctenrsa B STEM (STEAM).

[lokasaHo, 1110 Nepiri KOHLUENTYaJbHUU MiJIXiJ TAKOXK PO3TJISLAETHCA
B HAyKOBOMY [JWUCKypCi $K TpaAvLliMHUKA, 10 MepeAbdadyae OKpeMme
BUKJI3JlaHHSA KokHoro mnpeamera STEM, ¢okycyroun yBary Ha #oro
BiIOKpPEMJIEHOCTi, HE3aJIe)KHOCTL. Y Mexax JAyeTHOro IiAgXo4y OKpeMi
JUCHUIUIIHA BUKJIAQJAKTBCA SK CaMOCTIiWHI, ajie TMpiopuTeTHA YyBara
HAJIAa€ETbCA OCHOBHIM JUCHUILIIHI, 3 fKOKW Yy MpPOLeCi BUBYEHHS IHIIMUX
JUCHUILIIH YCTAaHOBJIOIOTBCS MiKIIpeAMeTHI 3B’s13KU. BianosigHo, npeaMeT
IIeHTPaJIbHOI YBaru BUCBIT/IIOETHCS Oi/IbIII MOTJIMOJIEHO MOPIBHSHO 3 iHIIUMUA
aucuumiinaMd - STEM.  TpeTii  KoHLeNTyaJbHUM MiAxia mepeabdbavyae
iHTerpanito ogHiel 3 aucuuiuiid STEM B iHwi Tpu. Hanpuknaz, iHKeHepHUA
3MICT MOXKe OYTH IHTETPOBAaHUM y KYPCU NPUPOJHUYMX HAYK, TEXHOJIOTIH Ta
MaTeMaTUKU. HaWnoumupeHIMMU B aMepPUKAHCbKMX IIKOJAX € TakKi
komb6iHanjii, sk E S-T-M (inTerpauis imxkenepii) Ta T S-E-M (iHTerpanis
TexHoJIoTik). O3HauyeHUMW MiJaxiJ; NpHU3HAYEHUH NO0J0JIaTu OOMeKeHHS
JlyeTHOro migxoay, SKUM QOKYCYeETbCA JiMIlle Ha MaTeMaTvlli Ta
NpUPOJHHUYUX HayKax. YeTBepTUH mifxia nepejbadyae o06’€JHAHHS BCiX
YOTUPBbOX JAUCHUILIIH B O/IHY, 1[0 BUKJIAJIAETHCA K IHTETPOBAHUM MpEMET.

lleii cnoci6 HaByaHHsA STEM migkpecitoe MiXAWCUMIUIIHADHUM XapaKTep
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STEM-ocBiTH. BUOKpeMJIeHHSI IT'ITOT0 KOHLENTYaJIbHOTO MiZIX0AY, KOJIM BCi
STEM-aucuMIJliHM BUBYAlOTbCSA Kpi3b NPU3My MMUCTENTBA, IMOB'SI3aHO 3
HEOOXIi/HICTI0O PO3UIMPEHHS LJIbOBOI ayAWTOpil, HAaNpPHUKJa/Z, 32 PaxXyHOK
YYHIB i3 HU3bKOIO YCHILIHICTIO, AKUM BaXKKO 3acBoroBaTU STEM-aucyuIuiizy,
ab0 y4HiB i3 0COOJIMBUMU OCBITHIMH IOTPEOAMH, a TAKOXK JliBYaT.
BUKOpPUCTAHHA ICTOPUKO-TEHETUYHOI'0 aHasli3y, MeToAy Iepiofgu3alil
1 BU3HAYE€HHS1 HU3KW KPUTEpiaJIbHUX 03HAK (CYyTHiCHI 3MiHWM HOPMaTHBHOI
6a3y, 3micTy, GopM Ta MeToZiB peasisanii STEM-ocBiTH y cTapiiii cepeiHin
ko CIIIA) 103BO/IM/IM BUOKPEMUTH YOTUPH eTanu po3BUTKY STEM-ocBiTu
y cTapuin cepegHin wkouii CIIA y apyriv nosioBuHi XX - Ha no4yaTky XXI cT., a
came: | eran (1958-1988 pp.) - neritumizanii STEM-ocBiTH, 110
O3HaMeHyBaBCA 3aHenoKOeHHAM CIIA 1010 HU3BKOTO piBHA HaBYaJIbHUX
JIOCATHEHb YYHIB i3 NPUPOJHUYMX HAYK Ta MaTeMaTUKU ¥ BU3HAHHAM
HeOoOXiJHOCTI BXXUTTS KapAWHAJbHUX 3aXOJiB 3ajJisl MOKpalleHHS CTaHy
NPUPOAHUYO-MATEMATUYHOI OCBITH, a TaKOX IHTerpauil TeXHOJIOTiM Ta
iHeHepil B 03Ha4yeHi npeAMeTHI raaysi, o GakKTUYHO 3aKJIaJI0 MiJABaJIMHU
A po3BuTtky STEM-ocBith B kpaiHi; Ileram (1989-2000 pp.) -
crangaptu3auii STEM-0CBiTH, NPOBIJHOW XapaKTEPHUCTUKOK SKOr'O CTaJIO
pO3p0o6JIeHHs] HU3KOK MpodeciiHUX acoljiallii cTaHJApTiB 3MiCTy OCBITH,
CTaHJApPTIB OLIHIOBAaHHA HAaBYaJIbHUX JOCATHEHb YYHIB Ta CTaHJAPTIB
npodecifiHOl MiAITOTOBKU BUUTEJIB y Taly3i K OKpeMUX, TaK i IHTerpoBaHUX
STEM-aucuumiin; Il etan (2001-2010 pp.) - koHuenTtyaJsizanii STEM-ocBiTu
— BiI3HAYMBCH BBEJEHHAM Yy HAYKOBUHU JUCKYPC Ta 3aKOHO/ABYi JJOKYMEHTH
CIIA akponiMy STEM Ha no3HayeHHA iHTerpoBaHOI NpeAMeTHOI rajuysi, 10
CKJIAZly KOl BXOAATb IMPUPOAHMYI HAYKHU, TEXHOJIOTIl, IHXKeHepid Ta
mareMaTuka; IV etan (2011 p. - gotenep) - cucreMHol peasizauii STEM-
OCBITU - O3HAMeHYBaBCSl PO3IIMPEHHSM KoJja ¢eaepajbHUX iHILIaTHUB,
cipsiMmoBaHUX Ha po3BUTOK STEM-ocBiTH, 306isbllIeHHS 06CATriB ¢iHaHCY-

BaHHS O3Ha4yeHol ranysi, 3asmydyeHHs A0 STEM-ocBiTHU TpajuliiHO HeJoC-
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TaTHbO pernpe3eHTOBaHUX ¥ STEM-ocBiTi KaTeropiii HacesieHHs (IIpe/cTaB-
HHUKIiB HallioOHAJIbLHUX Ta €THIYHHUX MEHIIWH, BUXi/JLiB i3 Mas0o3abe3re4yeHux
ciMeH, 0cib i3 0COGJIMBUMU OCBITHIMM IOTPe6aMH, a TAKOX JiBYaT).

3’sscoBaHO, 1[0 aKTUBHUKU pPo3BUTOK STEM-ocBiTM B YKpaiHi
po3noyaBca B 2016 poti, 1110 Bijo6pakeHO B HU3LI Jep>KaBHUX JOKYMEHTIB:
Hakazi MOH «Ilpo yTBopeHHS1 po6040i rpynu 3 NUTaHb BIPOBA/PKEHHS
STEM-ocBiTu B YkpaiHni» (2016), [ls1aHi 3axo/iB 1040 po3BUTKY STEM-ocBiTH
B YkpaiHi Ha 2016-2018 pp. (2016), Ilnani 3axofiB 10J0 peaJsisalil
Konnenuii po3BUTKy npupogHU4Y0-MaTeMaTu4yHOI ocBiTU (STEM-ocBiTH) B0
2027 poky (2021), Hakazi MOH «Ilpo mnpoBefeHHS [AOCAIJHO-
eKCIIepUMEHTAJIbHOI pOOOTHU BCEYKPAIHCbKOTO piBHA 3a TeMolo: «HaykoBo-
MEeTOJUYHI 3acafiu CTBOpPeHHS Ta (YHKLiIOHyBaHHA BceykpalHCbKOIO
HayKOBO-MeToau4yHoro BipTyasbHOoro STEM-nentpy (BHMB STEM-nieHTp)»
Ha 2017-2021 poxu» (2017), KoHuenuis po3BUTKY HNPUPOSHUYO-
MaTeMaTHu4Hoi ocBiTH (STEM-ocBiTH) (2020) Tomo.

JloBeieHO, 110 MPOTArOM 03HAYEHOTro nepioAy OyJso 3JiMCHEHO nepuii
KpOKH 11010 BipoBaxeHHs STEM-0cBiTH B KpaiHi: CTBOpEHO po604y Ipymy
3 MMTaHb ynpoBapkeHHS STEM-0cCBIiTHU B YKpaiHi; cTBOpeHO BceykpalHCbKUU
HAayKOBO-MeTOAWYHUM BipTyanbHur STEM-nmeHTp; crBopeHO HuU3Ky STEM-
JlabopaTopi; aKTUBHY AisIbHICTh 1100 NpocyBaHHs STEM-ocBiTH cepep

y4HiBCbKOI MoJsioAi 3aiMcHIoe MAH Ykpainu Tomio.
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PO3/ILI 2
OPTAHI3ALIIAHO-NEJATOTTYHI 3ACAIN
STEM-OCBITHU B YKPATHI TA CIIIA

2.1. HopmaTuBHi 3acagu STEM-ocBiTu B YKpaiHi Ta CIIIA

Y cy4dacHux ymoBax po3BUTOK STEM-ocsitu y CHIA € opgHum i3
NPIOPUTETHUX HAINPAMIB OCBITHBOI IMOJITUKU KpaiHH, 110 3HAMILIO
BilOOpaKeHHS1 B HM3Li /JepKaBHUX J[JOKYMEHTIB: 3aKOHIB, KOHIEMNLiH,
CTpaTerii Ta IHIIMX HOPMAaTHMBHUX AaKTiB. 3BaKar4M Ha TOW QakKT, 110
HOPMAaTHBHI [OKYMEHTHU IIONepeaHiX POKIiB OyJiM BHCBITJIEHI B MeXax
posrisagy rese3v STEM-ocBitu y crapuwiid cepegnii mkousi CIIA (m. 1.3), y
JlAaHOMY MiAPO3Aii 30cepeMMOCS HA HOPMaTUBHO-IIPAaBOBOMY 3abe3Me4YeHHi,
1o peryiaMmeHTye po3BUTOK STEM-ocBiTH y cTapiuin cepegHin mwkoJi CIIA B
CYy4YaCHUX YMOBaX.

Y 1bOMy KOHTEKCTi 3ayBa>KUMO, 1110 TparHeHHs afMiHicTpariii b. 06aMu
3a06e3MeYrTH Y4YHIB yCiX piBHIB HABUYKAMH, HEOOXiJTHUMU iM [1JIs1 JOCSATHEHHSA
yCHiXy y BHUCOKOOIIAYyBaHUX Taly3dx M[PUPOJAHUYMX HAYK, TEXHOJIOTIH,
imkeHepii Ta Matematuku (STEM) yBupasHuoCca B 3amno4yaTKyBaHHI B
quctonagi 2009 p. iHigiaTuBU «BUXOBYW /18 iHHOBALiKM», CIPSIMOBAHOlI Ha
nepeBeleHHd  BIPOJOBX  HACTYIIHOTO  JEeCATUJITTA  aMepUKaHCHbKUX
IIKOJISIPIB i3 cepejHU MDXXHApPOJAHUX PEWTUHTIB HA Iepile Micle B raaysi
NpUPOJHHUYUX HAyK Ta MaTeMaTUkd. O3HayeHa iHiliaTuBa mepeabayasia
KOHCOJIiZjallil0 3yCW/Ib He TiJIbKU (efiepasibHOro ypsily, ajie W NPOBiJHUX
KOMIIaHi¥, POH/iB, HEKOMEPLIIMHHUX Ta HAyKOBO-TEXHIYHHUX TOBApPHUCTB, fKi
BUCJIOBUJIM CBOIO 3roAy I MiATpUMATH.

Pe3sysibTaTOM Ziep>XaBHO-IIPUBATHOI'O NAapTHEPCTBA CTaJI0 BUJiJIEHHS
700 MiJBUOHIB JoJiapiB  [Jid  peaJii3alliii NpIOPUTETHUX 3aBJaHb,

OKpECJIEHUX Y JJIOKYMeHTI «BUX0OBYH JI/I1 iIHHOBALiM»:
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e CTBOpPEHHA KoaJilil Ha 4YoJii 3 reHepaJbHUM [OUPEKTOPOM [Jid
BUKOPUCTAHHSA YHIKAJIbHUX MOKJIMBOCTEN IPUBATHOT'O CEKTOPY;

e mnigroroBka 100000 HoBuUX Ta ePEeKTUBHHUX y4YUTEJIIB/BUKJIAAAUIB
STEM npoTAroMm HaCTyIHOTO AeCATUJITTS;

e J1eMOHCTpallifl Ta nocuaeHHs penepasbHUX iHBecTULi y STEM;

e po3wupeHHd y4acTi B ranysi STEM pia cTBopeHHA pPi3HOMaAHITHOIO
KaZipoBoro pe3epBy (President Obama Launches “Educate to Innovate”...,
2010).

Harosocumo, 10 MNpOTAroM HACTYNHUX POKIB 3/iMCHIOBaIACA
IMIZIEMeHTalid OKpec/JeHUX Yy JOKYMeHTi «BuxoByu nJid iHHOBaLin»
NIPIOPUTETHUX 3aBJAHD.

3oKpeMa, y Mexax peaJisalii 3aBAaHHA CTBOPEHHA KoaJjiuii Ha
YoJli 3 TreHepaJlbHUM [JUPEKTOPOM [Jid BUKOPUCTAHHSA YHIKaJIbHUX
MOXJIMBOCTEN MPUBATHOTrO CeKTOopy npe3ugeHT b.Obama 3ak/JMUKaB
06’eHATH ypsJ, MPOMHUCJIOBICTb, HEKOMEPIilHI opraHisauii, 6aaroainHi
opradiszanii Ta iHwi 3anjikaBJyieHi CTOPOHU. [Ipe3uieHT TaKoXX 3BepHYBCH
J10 TaKux JigepiB, Ak Ypcyna bepHc (Xerox), Canni Paig, Kper bappetTt
(Intel) ta I'men Bpitt (Time Warner Cable), siki cBoiM aBTOpuTETOM
MaJlu 3alikaBUTH Oi3Hec-cnijibHOTY B nokpaueHHi STEM-ocBiTu. Pazom
BOHM HaWHAJHK NoHa/J 100 iHIIKMX BUKOHABYUX JUPEKTOPIB, a Yy BEpecHi
2010 p. 3a cnpusaHHa Ilpesupenta CHIA 6ysi0 CTBOpeHO HOBY
HEKOMepLilHy opraHizanilo «3MiHUTA piBHAHHA» (Change the
Equation) 3 MeToro Mo6isi3anii 6i3HeCOBHUX CTPYKTYp [Jis NOKpalleHHs
akocTi STEM-ocBiTH B KpaiHi.

Y nepwunii pik «3MiHUTH PIBHAHHA» JOCATJIA TAKUX LiJIen:

e 30i/blLIEHO KiJIbKICTb HaBYaJIbHUX NporpamM y ranysi STEM no Bcii
KpaiHi;

e po3po6JIEHO HOBI IHCTPYMEHTH, 110 JI03BOJIAAIOTh

npeJiCTAaBHUKAM 0i3HECOBUX CTPYKTyp, fAKIi NPONOHYKTb HaWOiJblIy
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KiJIbKICTh pOO0OYHMX MiCIlb Ha MiCLleBOMY PiBHi, IPUCTOCOBYBATHU OCBITHI
nocayru B rany3i STEM go cBoix noTpeo;

® po3p06JIeHO peKOMeHallil /11 KOMIAHIN 1[0/I0 CTBOPEHHS Ta iHBeC-
TyBaHH#A B nporpamMmu STEM-ocBiTu (Sabochik, 2010; Change the Equation).

Jlnsg  BUKoOHaHHA 3aBJaHHA nigrotoBku 100000 edeKTUBHUX
yuyuTesaiB/BukaagadiB STEM npoTAromM HacCTyNmHOTO JECATUJITTS OYJI0
CTBOPEHO HauiOHa/JbHy IHHOBaLiiHy oOcBiTHIO Mepexy 100Kin10
(100Kin10, 2011), mo skoi yBidmKM noHaa 150 ¢oHAiB, KoMmaHiH,
rpOMaJICbKUX OpraHi3aliy, Jep>XaBHUX YCTAHOB Ta 3aKJIa/iB OCBITH.

JisnbHicth Mepexi 100Kin1l0 cnpsmoBanHa Ha: 1) 30iiblLieHHA
nporno3ullii epeKTUBHUX yuuTeiB/BukaagadiB STEM; 2) HallM, pO3BHUTOK Ta
yTpUMaHHA eQpeKTUBHUX yuuTesiB/BUKIaAadiB STEM; Ta 3) po3BUTOK pyxy
100Kin10. Yci mapTHepu po6JsATH CBi BHECOK y 3MICTOBY YU (PiHAHCOBY
CKJIaJIOBY [iSIIBHOCTI Mepexi Ta 0epyThb y4acTb Yy HAyKOBO-AOC/IIIHIN
niiatdopmi, po3pobiieHid yHiBepcuTeToM Yukaro, 1o cOopsiMOBaHa Ha ix
NOCTIMiHE BJIOCKOHAJIEHHS Ta aHaJli3 pe3yJIbTaTiB AislJIbHOCTI.

Mg kepiBHunTBOM Hblo-Hopkcbkoi kopmopauii Kapueri (Carnegie
Corporation of New York) koausinig Bxe 3asyuusia noHaz 30 MiJbHOHIB
JloJ1apiB BiJi mMHUpPOKOro koJsia GoH/AIB Ta 6JIaro/[inHUKIB 3a yHiKaJbHOIO
MO/JIeJUII0 «PUHKY GiHaHCYBaHHSI», 3a JIONIOMOTrOK SIKOI CHOHCOPU MOXYTb
BUOMPATHU 3 pEECTPY BUCOKOSIKICHUX npono3unin (100Kin10, 2011).

KpiM TOro, y Mexxax BUKOHAaHHA O3HA4yeHOro 3aBJaHHdA, y 2012 p.
aaMiHicTpanieto npe3ugenTa b. 06amu 6ys10 ctBopeHo Kopryc BuK/aadiB
STEM (STEM Master Teacher Corps), AisiJIbHICTb IKOTO 0YJIO CIIPSIMOBAHO
Ha 3aJlydeHHs iCHyKYMUX TaJaHOBUTHUX Y4HWTeJiB Ta BUKJIaZadiB STEM i3
yCciel KpaiHM /[0 TNOIIMPeHHs HaWKpaluxX MpPakKTUK Ta eQPeKTUBHOTO
npodeciiiHoro po3BuTKy (Larson, 2012).

BaxJIMBUM HalpsAAMOM, MPOTOJIOIIEHUM Y JOKYMeHTI «BUX0ByH AJid

iHHOBaLin» cTa/o po3mupeHHA y4acTi B ramysi STEM pgnsa crBopeHHA
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Pi3HOMaHITHOrO KaZ[pOBOTr0 pe3epBy, 30KpeMa 3a PaxyHOK y4acTi KIHOK i
JliBYaT Ta Hal[iOHAJIbHUX | €eTHIYHUX MEHILIUH. 3 1[i€0 METO OyJIO BXKUTO
HU3KY 3aX0/iB AJid aKTUBI3allil y4acTi [UX I'PyII, a caMe:

e 30CepeKeHHs yBarvd Ha HeJ0CTAaTHbO pelnpe3eHTOBAHUX Ipynax:
3aJly4yeHHS ¥ pO3UIMPEHHS y4acTi HeJOCTAaTHbO NpPeJCTaBJIEHUX TPyl OyJI0
NOKJIaZIeHO B OCHOBY 0araThbOX i3 OKpecJieHUX BUIIe iHiliaTUB, HAlPUKJIA/
opraHizanil «3MiHUTHU PIBHAHHA», KA COPAMOBYE CBOI 3yCUJLJIA B TOMY
yucai ¥ Ha 36ibuieHHS MoxauBocTel y4yacti B STEM-ocBiTi As1 *)iHOK,
JliBYaT Ta MEHUIWH;

e 03HAaWOMJIEHHSl JiBYaT Ta MOJIOAUX XKIHOK 3i cpepamu STEM:
3aB/JSIKU TaKUM iHHOBaLiiHUM nporpamaMm, ik HACA//liBuaTa-ckaytu CIIA
(NASA/Girl Scouts of the USA) (Showstack, 2019), nporpaMma HacTaBHUIITBA
MiHicTepcTBa eHepreTuku «Kinku B STEM» (Women in STEM) Ta iHmum
YUCJIEHHUM INpPOEKTaM, ¢ejiepasibHi areHijii Ta NpUBaTHUK Oi3HECOBUU
CEKTOp CTBOPIOIOTH MOXJIMBOCTI [JJI1 O3HAYEHUX KaTeropid oTpuMaru
iHpopmMmariito Ta nopaau nig yac Bub6opy STEM aucuuniin;

® YCTAHOBJIEHHA CTAaHAAPTY 3 BUHATKOBUMU NPUKIALAMHU [JId
HaCJIilyBaHHS: BUSHAIOUM NOTPeOy B OUIbLIIN KiJIbKOCTI KiHOK-4eMITiOHIB Ta
B3ipuiB A/ HaciaiayBaHHA y cdepax STEM, npesugent CIIA b. O6ama
NPU3HAYMB HU3KY TaJAHOBUTUX IKIHOK J[Jid KepiBHULTBA HAYKOBO-
TEeXHIYHUMH NPOEKTAMH B aJIMiHICTpallil, BKJIOYaO4Yy MIHICTpa BHYTPILIHIX
cnpaB Casni [xyen, aupektopa DARPA Apari [Ipabxakap Ta BUKOHyBaya
060B’s13KiB aupekTopa HanioHasbHOro HaykoBoro ¢oHay Kopy MappertrT.
BaraTo 3 11X KiHOK TaK0K B31JIM Ha cebe 3000B’s13aHHS HaZlaBaTH JOMOMOTY
ctyaenTam dyepe3 OSTP/Pajsy 3 nuTaHb *KiHOK i AiBYaT y 610po crnikepiB STEM
(OSTP/Council on Women & Girls Women in STEM Speakers Bureau);

® CIPHUSAHHSA TEXHOJIOTIYHIMA iHKJ03Il: y ciyHi 2013 p. binun aim
3aK/JMKaB TEXHOJIOTIYHUX 1HHOBATOpiB NpalioBaTU pa3oM, 1106

320€e3MeYUTH MOXJUBICTb JIJISI BCIEl MOJIOZAI — OCOOJIMBO MpeJCTaBHUKIB
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MaJi03abe3nedyeHux Ta ICTOPUYHO HELOCTAaTHbO pelpe3eHTOBaHUX IPoMa/,
BKJIOYAIOYH KIHOK Ta AiBYaT ~BUB4YaTHU npeaMmeTu STEM Ta 6paTu y4acTb y
TexHoJioriyHOMY cekTopi (Educate to Innovate, 2016).

Y snunni 2015 p. npe3ugenTt CHIA b. O6ama mianucaB 3akoH «IIpo
STEM-ocBity» (STEM Education Act of 2015), ro/0BHOIO METOI SKOTO
CTaJI0 BKJIIOUEHHSI KOMM'IOTEPHUX HayK y BU3HadyeHHA STEM-ocBiTu U
HaJlaHHA MIATPUMKUA ICHyO4YMM InporpamaMm y rainaysi STEM-ocsiTu
HauioHasibHUM HayKOBHUM (POHOM.

30KpeMa, y po3aisi 2 3aKoHy HWAEeTbCd, L0 «3 METOKW HaJ[aHHA
ocBiTHiX mnocayr y raaysi STEM HanioHaibHUM HayKoOBUM (OH/OM,
MinictepctBoM eHepreTtuku CIIA, HanioHasbHOW aaMiHicTpalji€lo 3
aepoOHaBTUKM Ta KOCMoOCy, HalioHa/JbHUM yInpaBJ/iHHAM OKeaHiYHUX i
aTMocpepHUX JocaimKeHb, HallioHaJlbHUM IHCTUTYTOM CTaHAAPTIB |
TEXHOJIOTiM Ta AreHuji€lo 3 oxopoHH JoBKiig CIIA tepmin « STEM-ocBiTa»
Ma€ MOLIUPIOBATUCA HA TaKi IpeaMeTH, 1K IPUPOSHUYI HAYKU, TEXHOJIOTII,
iH>XeHepis Ta MaTeMaTHKa, BKJIIOYAOUYU KOMI'10TepHi Hayku» (H.R.1020 -
STEM Education Act of 2015).

3aKOHOM IepebavyeHO HaZlaHHS Ha KOHKYPCHIM OCHOBiI IpaHTOBOI
NiATPpUMKA JaupekTopoM HarjioHasibHOro HaykoBoro ¢oHAy 4yepes
/lupekTopaT 3 NUTaHb OCBITU Ta JWACbKUX pecypciB (Directorate for
Education and Human Resources) /15 npoBe/ieHHsI HAYKOBUX J0CJiKeHb,
PO3BUTKY IHHOBAL[iMHUX 3akKJaZiB mno3allkijibHOol ocBiTu STEM
CIIpSIMyBaHHSl Ta CTBOpPeHHsI HaB4asibHOro STEM-cepezoBuilla 3 MeTOIO
NOKpalleHHsA pe3yJbTaTiB HaByYaHHA B raiaysi STEM, a Takox
yJlocKkoHaJieHHs1 chepu HepopmManabHOoi STEM-ocBiTu (Tam camo).

Y 3akoHi HAroJIOWYyeThCH, 1110 TPAHTOBA MiATPUMKA MOLIUPIETHCA AK
Ha okpemy STEM-gucuumiiny, Tak i Ha HU3Ky STEM-guciumiiH a6o
inTerpoBani STEM-aucuuIiiHy i BKIOYae: 1) AocCIipKeHHS ¥ po3po6KH, 1110

CIIpUAKOTDb KpalloMy YCBi,L[OMJIeHHIO CYTHOCTi HaB4YadaHHA Ta B33€M0ﬂi.l. B
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HedOpMaJIbHOMY CepeJOBUIL, 30KpeMa poJii HepOpMaJIbHOT'O CEPEIOBUILA B
poswnpeHHi ydacti B raay3i STEM; 2) npoekTyBaHHI Ta TeCTyBaHHS
iHHOBaninHuX Mogesied STEM-HaB4YaHHS, porpamM Ta iHIIUX pecypciB AJid
CTBOpPeHHs HepOpMaJIbHOIO HaBYaJIbHOTO Cepe/loBHILA 3a/Jis MOKpalleHHSA
pe3ysnbTaTiB HaB4aHHA B ranys3i STEM Ta 36isbllieHHs 3a/lydeHHs Y4YHIB,
YYHUTeEJIiB 3araJibHOOCBITHIX K (K-12), LIMpoKOI rpoOMaiCbKOCTI.

Y rpyani 2015 p. 6ys10 npuMHATO HOBY pejakiito 3akoHy «IIpo
noyaTkoBy Ta cepefHio ocBiTy» (Elementary and Secondary Education Act)
nij, Ha3Bow «KoxkeH y4yeHb gocsrae ycmixy» (Every Student Succeeds Act -
ESSA), skyvil mpuUHILIOB Ha 3MiHy MonepeHid pefakiiii 03Ha4eHOro 3aKOHY
(2002 poky) mig Ha3Bow «KogHoi HeBcTuratouoi autuHu» (No Child Left
Behind - NCLB).

OcHOoBHI mnosiokeHHA 3akoHy «KoxeH y4deHb [JocArae ycroixy»
OXOILJIIOIOTh:

e 3a0e3neyeHHs1 PIBHOrO JOCTYNy A0 OCBITHM BCiX y4HIiB, 3aXHCT
iHTepeciB y4HiB, 30KpeMa W MaJio3abe3neyeHUX Ta 3i crHeliaJbHUMHU
norpebamu;

e HaB4YaHH# BCixX y4yHiB y CIIA BiAOBiIHO 10 BUCOKHX aKaJeMidyHHUX
CTaHZApTIB, 10 MA€ CTATH 3allOPYKOI0 IX YCIIIIHOIO HaBYaHHA B KOJIeJKi
Ta BUbOpy npodecii;

e HaJlaHHS >XUTTEBO BaXJIMUBOI iHdopMalii BUKJIaJayaM, CiM’aM,
YYHAM Ta MiCLleBUM TIpOMaJZaM ULIAXOM IOPIYHOrO OIL[iHIOBaHHA
IITAaTOBOIO PiBHA, AKI BUMIPIOIOTH IPOrpecC YYHIB Y JOCATHEHHI 03HAYEeHUX
CTaH/APTIB;

e migTpuMKa (30KpeMa U ¢iHaHcoBa) Ta PO3BUTOK MiCIEBUX
iHHOBAalIlill y MiclleBUX rpoMa/jiaX, HacamIiepeJ, He6/J1aronoJy4yHux, y Mexax
nporpamu Promise Neighborhoods;

e 30i/blIeHHsA  06cAriB  ¢iHaHCyBaHHs, CHOPSIMOBAHOrO  Ha

PO3LIKWPEHHA JOCTYIY [0 AKICHOI AOLIKIJIbHOI OCBITH;
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® CINPUAHHA MO3WUTUBHUM 3MiHaM y HaMMeHII epeKTUBHUX LIKOJIAX,
Jle TPyl Y4YHIB He MpPOrpecyrThb i Jie piBeHb BUIYCKHUKIB € HU3bKUM
IIPOTATOM TPHUBAJIOTO IepioAy 4acy.

Coip, 3ayBaKATH, 0 3aKOHOM IepefbadeHO (piHaHCYBaHHA Pi3HUX
HanpamiB po3BUTKY STEM-ocBiTu. 3okpema, y Mexax Posginy |
«YoCKOHaJleHHs 0a30BUX MporpaM, L0 peasi3ylTbCAd Jep>XaBHHMHU Ta
MicIieBUMHM OCBITHIMHU ycTaHoBaMHu» (Improving Basic Programs Operated by
State and Local Educational Agencies) ¢penepasibHe piHaHCYBaHHS MOXKe OYTH
BUKOPUCTAHO LIKOJIaMH, 10 NPALOITh 3a 3araJbHOLIKIJIBHOIO MIPOrpaMolo,
JJ1s1: oHOBJIeHHS icHytounx STEM-ynabopaTopiit Ta 1abopaTOpHUX MaTepiaJiiB
abo iHIIMX crelia/li30BaHUX HaBYaJIbHUX MPOCTOPIB; yaockoHa/eHHsA STEM-
KypcCiB; MpOBeJEHHA INOJIbOBUX JOCHIAIB [Jid PO3LIUPEHHA JOCTYyIly [0
peasibHOr0, MPaKTU4YHOro A0cBiay B rasysi STEM, 30kpeMa U J0CBiy, SKUU
pPO3IIMPIOE 3HAaHHSA Y4HiB 1po BIIMB STEM y cBIiTi.

dinaHcyBaHHf, nepegoayene Posgisnom Il «IliairoToBka, HaBYaHHSA Ta
PEKPYTUHI BUCOKOKBaJiPpiKOBAHUX yYWUTEJIB, [AUPEKTOPIiB 4YM iHIIMX
WKiMbHUX JigepiB» (Preparing, Training, and Recruiting High-Quality
Teachers, Principals, or Other School Leaders) mMoxe 6yTH BUKOpHCTaHe 3a
TaKUM IpPU3HAYEHHAM: [IiArOTOBKAa BYUTEJIB [0 HaBYaHHA HOBUM
KOHIenuiaM i miaxoxam y ranysi STEM, 30kpemMa i KOMI'IOTEPHUM HayKaM;
HaZlaHHS CTUIEHAIA JJisg 3aiydeHHs1 BuuTenaiB jgo STEM-npodeciy;
PEKPYTHHT BHMCOKOKBaJipiKoBaHUX QaxiBLiB i3 iHIIMX raayseH, Ki MOXYyTb
ctatu STEM-yuuTesnsiMy; 3abe3ledyeHHs1 YUYMTENSIM MOMJIMBOCTEH I
npodeciiHOro po3BUTKY; MiATPUMKA BYWUTEJIB y NpoOleci BIPOBA/PKEHHSA
TaKUX HOBHUX KYpCiB, IK iHQopMaTHKa Ta iHXXeHepis; MiATPUMKA BUMTEJIIB,
sKi HajJalTb eQpeKTUBHI OCBiTHI mocayru B rany3i STEM yuyHam i3
OOMEXEeHUMH MOXJIUBOCTAMY; miATpuMKa STEM-yuuTeniB mno4yaTkoBoi
IIKOJIM, a TaKOXX BHUXOBaTeJIiB 3aKJaJiB JOLIKIJIbHOI OCBITH, sIKIi BKJIKOYaTh

BUK/aaHHsA STEM-auciumiiH B OCBIiTHIM npoliec; npodeciiHa NiroToBKa
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abo npodeciiHUM PO3BUTOK JJis BUMTEJIB, COPSIMOBAaHI Ha BKJIKYEHHA
TeXHOJIOTIH B edeKTHBHe BUKA3AaHHA STEM-guciumiiH 3a J0MOMOror
[IepCOHAJII30BaHOr0 ab0 3MIIAHOTO HABYAHHS; HAJIaro/KEHHS CIiBIpaLii Mix
IIKOJIaMH, 3aKJIaZlaMy N03alIKIJIbHOI OCBIiTH, poBalepaMu HepopMaJbHUX
OCBITHIX moCJyr AJid noJinimeHHd iHTerpanil STEM-gucyumig; 3any4eHHA
STEM-koyuiB, sIKi MalOTh JJOIIOMOI'TU OTPUMyBayaM PAHTIB MPUCTOCYBaHHA
HaBYaHHS [0 IOTPeO OKPEMUX YYUTEJiB; 3abe3neyeHHs AudepeH1iioBaHOl
3apo6iTHOI IJIAaTHI abo0 MaTepiaJlbHOrO CTUMYJIOBaHHA yuuTesiiB STEM-
JUCLMIUIIH, fKi MNpalnolTh y MLIKOJaX i3 BHUCOKMMHM NOTpebamMu, abo
Haropo/pKeHHs1 3a poOOTy BUMTEJIIB Ta KEpPiBHHUKIB IIKJI, SKi y4HI SKHUX
NPOJIEMOHCTPYBa/IM BUCOKI pe3yJibTaTh HaBYaHHSA B ranysi STEM (National
Science Teachers Association, 2017).

Y mexax Pozginy IV «IlizTpUMKa CTyAeHTIB Ta akajeMidyHi IpaHTH»
(Title IV/A Student Support and Academic Enrichment Grants) ¢enepanbne
diHaHCYBaHHS MOIIMPIOEThCSA HA TaKi cpepu: 6e3rneyHi Ta BiJibHI BiJ, HApKoO-
TUKIB LIKOJIW; KOHCYJIbTYBaHHS 3 MUTaHb MCUXIYHOI'O 3/10POB’Sl; KOHCYJIbTY-
BaHH{; My3U4YHa OCBITa; I POMa/IiHCbKA OCBIiTa; TECTYBaHHA B MeXax Iporpam
Mi>)kHapoaHoro 6akaJsiaBpary (IB) Ta/abo nmporpaM HaBYaHHS YYHIB CTapILIUX
KJ1acCiB 3a yHiBepcuTeTCchbKOI0 nporpamoto (Advanced Placement — AP); STEM.

BignoBigHo 10 3aKOHY, HaBYaJ/IbHI OKPYTH MOXKYTb BUKOPUCTOBYBATH
denepasbHe GiHAaHCYBaHHS HA JIOCATHEHHS TaKUX I[iJIe:

e 30isblIeHHS KiibKOCTI AKicHux STEM-kypciB;

e poswmiMpeHHsa goctyny A0 STEM-ocBiTM aAJid  y4HIB, Ki
3HAXOAAThCA B 30HI pU3UKY;

® NiJATPUMKA y4acTi y4HiB y HekoMepLinHux STEM-3MaraHHsx;

e 3a0e3neyeHHs] OTPUMAaHHS NPAKTHYHOrO JAOCBily B HaBYaHHI
STEM-aucuuniig;

e iHTerpalid IHIMX HaBYaJIbHUX IpeAMeTIiB, BKJIOYAK4HU

MUCTELTBO, y npeAMeTHI nporpamMmu STEM;
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® CTBOPEHHS ab0 BAOCKOHa/IeHHS creliaibHux STEM-1ki;

e iHTerpalis HKiJbHOI, Mo3alKiJibHOI Ta HePpopMasibHOI STEM-ocBiTH;

e po3wmKUpeHHs ekoJioriyHoi ocBiTu (National Science Teachers
Association, 2017).

CJi, HaroJ0CUTH, 10 NPOJOBXEHHA KypCy Ha 3a/lydeHHd JiByarT i
kiHOK 10 STEM-ocBiTH Bif0yJiocs B AisiJIbHOCTI HAaCTYyNHOTO NMpe3uJieHTa
CIIA [.Tpamna, gaxkur y 2017 p. mignuvcaB 3akoH «IIpo 3aoxoyeHHA
HACTYIIHOT'O NOKOJIIHHA XIHOK — MNiOHepiB y KOCMi4yHI rajysi, HOBaTOpiB,
JIOCJIJHUKIB Ta BUHaxifHUKIB» (Inspiring the Next Space Pioneers,
Innovators, Researchers, and Explorers (INSPIRE) Women Act).

3rigHo 3 o3HaYyeHUM 3akoHOM, HanjioHasibHa aagMiHIiCcTpallid 3 aepoHaB-
TUKU Ta KocMmocy (National Aeronautics and Space Administration — NASA)
Ma€ 3a0X04YBaTH KIHOK Ta [JiBYaT /10 BUBYEHHS NPUPOJHUYUX HAYK, TEXHO-
JIOTiH, iHXKeHepHUX HayK i maTeMaTuku (STEM), o6panHs Mai6yTHiX npode-
Cii1, MOB’SI3aHUX i3 aePOKOCMIYHOI0 rajy3310 Ta NOAAJbIIOTO MPOCYBaHHS Ha-
[[iOHAJIbHOI KOCMIYHOI HayKH ¥ JOCJII/PKEHDb 32 JOIOMOTOK0 HU3KH iHIlliaTHB:

e NASA-giBuaTta Ta NASA-xnonni (NASA GIRLS and NASA BOYS);

o «llparnyTu HaguxaTtu» (Aspire to Inspire);

e JliTHiM IHCTUTYT i3 NPUPOJHUYMX HAYK, TEXHOJIOTIH, iHKeHepil Ta
HayKoBUX JocaimkeHb (Summer Institute in Science, Technology,
Engineering, and Research) (H.R.321 - Inspiring the Next Space..., 2017).
Y pospgini 3 3akony HaroJsiomyeTbcd, 10 NASA mnopae KoHrpecy

KOHKPETHHUHU IJIaH I0JI0 TOro, IK MOXXHAa HaWKpalldM YUHOM CHPHUATH U
NIATPUMYBATHU AK HUHINIHIX, TaK 1 BiICTaBHUX aCTPOHABTIB, HAYKOBILIiB,
iH>KeHepiB Ta HOBATOpiB, 30KpeMa M KIHOK — KOCMOHAaBTIB, YY€HHX,
iHKeHepiB, sKi 3HAXOJAATbCS Ha CaMOMYy IIOYaTKy Kap'epu, a TaKOX
Ha/IarOJpKyBaTHU B3Aa€EMOJII0 3 YYEHUUAMU 3arajbHOOCBITHIX MIKIJI 1
Ha/IMXaTHU HACTyIHe MOKOJIiHHS KiIHOK Ha 06paHHA MalbyTHbOI npodecii B

aepokocMiuHil ranysi (H.R.321 - Inspiring the Next Space..., 2017).
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Y Mexax po3arJisay HopMaTUBHUX 3acaf, STEM-ocBiTM Ha 0COGJIMBY
yBary 3acayroBye CTtpareriyHuM miaH «Kypc Ha ycnix: aMmepuKaHCbKa CTpa-
Terigs STEM-ocBiTu» (Charting a Course for Success: America’s Strategy for
STEM Education), ony6siikoBaHu# y rpyaHi 2018 poky. O3HaueHUM JOKYMEHT
penpe3eHTye pefiepasibHy CTpaTerilo Ha HACTYIHI I1'AITh POKiB, 3aCHOBaHY Ha
6a4eHHiI MallOYTHBHOTO, Jle BCi aMepUKaHIli MaTUMYTh gocTyn 10 STEM-ocBiTu
BUCOKOTO piBHSI IKOCTi BIPOJOBXK ycboro »UTTs, a CILIA 6yayTh cBITOBUM
JigepoM y raaysi STEM-rpamoTHOCTi, iHHOBaLil Ta 3aWHATOCTI.
CTpaTeriyHuM IJIaH 3aKJIMKaE [0 HAJMAroJ»KeHHs 10 3araJibHOHAI[iOHAJIbHOI
cniBmpani 3 y4HSIMM, iX CiM'IMH, OCBITIHAMH, MiCIIeBUMU TpOMajJlaMHU Ta
po6GOTOAABLUSAMU — «MOJSPHOK 3ipkowo» a1 STEM-CHJIBHOTH, OCKiJIbKU
BOHH CIIIJIbHO BM3HA4alOTh Kypc Ha ycmix Hauil. Mi"ictepcTBo ocsiTu CIA €
aKTMBHUM YYaCHHUKOM KOXKHOI 3 MIKBIZJOMYMX POOOYUX I'PYII, OPiEHTOBAHUX
Ha peastisallito BU3HayeHoro miaany (Charting a Course for Success..., 2018).

Ctparerivnuii mnaH STEM-ocBiTM mnepenbayae JOCATHEHHSI TaKUX
isien:

® CTBOPEHHS MILJHOI'O MiAIPYHTH JJid po3BUTKY STEM-rpaMoTHOCTI,
3a0e3MeYuBIIM  KOXXHOMY aMepHUKaHLEBI  MOXJIMBICTb  OBOJIOZITH
OCHOBHUMMU NOHATTAMHU STEM, BK/II0OYal0O4YU 0OYUC/IIOBAa/IbHE MUCJIEHHH, Ta
HabyTu 1udpoBoi rpamMoTHOCTi. ['pomagsauu, ski BosofiloTb STEM-
rpaMOTHICTIO, OyAyTb OJbIl TOTOBMMU JaTH BIiAINOBiZi Ha BUKJIMUKH,
3yMOBJIEHI IWIBUJKUMH TEXHOJIOTIYHMMU 3MiHAMU W OyAyTb Kpalile
MiZITOTOBJIEH] 10 Y4aCTl Yy TPOMaAAHCbKOMY CyCHiJIbCTBI;

e 30isiblIeHHs1 pi3HOMaHITHOCTi, piBHOCTI U iHTerpanii B STEM-
rajy3b Ta 3abe3neyeHHs1 BCIM aMepUKaHISIM JOCTYNy J10 BHCOKOSIKiCHOI
STEM-0cBiTH BOpPOAOBXK yCbOT'O KUTTS, OCOOJIMBO THM, XTO B MUHYJIOMY
HeJl00TpUMaB OCBiTHI nocsyru B ranysi STEM;

e npodeciiiHa miaroroBka ¢axibiiB STEM-ranysi s Mali6yTHbOrO —

sIK BUIYCKHMKIB 3akJa/iiB BUI0i ocBiTU STEM cnpsiMyBaHHS#, Tak i KBalidi-
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KOBAaHUX BUINYCKHHUKIB 3aKJa/iiB MPOPeCinHO-TEXHIYHOI OCBITH, — INLJISXOM
CTBOPEHHS CIIPaBXHbOTO HAaBYaJIbHOI'O [JOCBiZly, AKUU 3a0X04y€ Ta TOTYE
BUITYCKHMKIB /10 moAasiblioi kap’epy B ranysi STEM. CTBopeHHS pi3HOMaHIT-
HOro GOHJY TaJJaHOBUTHX aMepPHKaHIIiB, 00i3HaHUX y cdepi STEM Ta migro-
TOBJIEHUX IO pOOOTH B MallOyTHbOMY, Ha [yMKY aBTOpIB CTpaTerii, BiJirpa-
BaTHUMe Ba>KJIMBY PoJib Y PYHKIIOHYBaHHI HalliOHAJIbHOI iHHOBaAILiMHOI 6a3y,
[0 MiATPUMYE KJIKOYOBI CEKTOPU €KOHOMIKH, a TaKOX /JI1 HAYKOBUX BiJ-
KPHUTTIB Ta CTBOPEHHS TEXHOJIOTiIKM MalbyTHbOrO (Progress Report..., 2019).

O3Ha4yeHO10 CTpaTeri€l nependayeHo, 10 JOCATHEHHIO BU3HAYEHUX
LiJied cipuaTUMe HU3KaA [T0CAiJOBHUX KPOKIB 32 TAKUMU HallpSAMaMU:

® DO3BUTOK 1 306arayeHHs CTpaTeriyHoro mnapTHepPCTBA [AJs
HaJlaro/KeHHsI HOBUX ab0 3MillHEHHS iCHYIOUHMX 3B’I3KiB MiXK 3ak/ajaMu
OCBITH Ta LUIMPOKKMMU I'POMaAZAMHU, AKUM BOHU CJ1YKaTh;

e 3aJIly4eHHA Y4YHIB y rajy3i, Jle KOHBEepryloTbCd AUCLHUIUIIHM, a
STEM BucTymnae 3aco60M iX NOE€AHAHHS;

e $popMyBaHHS 0O6YHCAOBAJIbHOI IPAaMOTHOCTI 3a AonomMorow STEM-
OCBIiTH, 1110 Nepejib6adae rjamb0ko cpopMoOBaHi 06UKCIIOBaIbHI HABUYKH 3a
JlornoMorom 1udpoBUX 3aC00iB;

e 3abe3mnedyeHHs IPO30POCTi ¥ MiA3BITHOCTI y de/iepaibHUX OpraHax
BJaJ{, L0 peasi3yloTb O3HA4YE€HUW IJIAaH, BUKOPUCTOBYHYU [OKaA30BI
NPAaKTUKU U IHCTPYMEHTH OLiHIOBAaHHH, fAKI MOXYTb HaCJiAyBaTH IHLII
STEM-creuikxoagepu (Charting a Course for Success..., 2018).

Jlasi po3ryiiHeMO O3Ha4yeHi HallPSIMU JeTaJlbHille.

Pozsumok i 36azayeHHs1 cmpameziyH020 napmuepcmed. Y TpyAHi
2020 poky YnpaBJsiiHHA 3 nuTaHb HaykH i TexHoJioriu (Office of Science and
Technology Policy) npu binomy pomi onyb6uaikyBano 3BiT «Ilpo xif
iMmnyemenTanii  PenepanbHoro crparteriyHoro 1aHy STEM-ocBiTu
(Progress Report on the Implementation of The Federal Stem Education

Strategic Plan). llei 3BIiT BigoOpa)kae MpPaKTHU4YHI 3aXOAU U NOCATHEHHS
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deepasbHOrO ypsaay B peasisanii uisie i 3aBganb CTpaTeriyHoro nJjiany. ¥
3BITI TaK0OXX aKyMyJibOBaHa iHpopmallis 1mo0/40 o6cAriB GpiHaHCYBaHHS BCiX
deepaJibHUX areHTCTB, 1[0 iIHBECTYBaJIU B rajy3b STEM-0cBiTH npoTAroMm
2019 dinaHcoBoro poky (Progress Report..., 2019).

Y naHOMy KOHTEKCTI HAeTbCd IMpPO KOPUCTb BiJ CTpaTeriyHUx
NapTHEPCbKUX Bi/JHOCHUH, OpiEHTOBAHUX Ha Y3roKEeHHS
KOMIIETEHTHOCTEH, IKi pOPMYIOThCS Y IPOIeCi HaBYaHHS B 3aKJiaJli OCBITH,
3 TUMH, SKMX NOTpPeOyHTh pOO0TOAABIII Ta CycCHiJbCTBO. BigmoBigHOo,
HeOOXiJHUM € HaJIarOJKEHHS MiXKrajy3eBUX CTpPaTeriyHMuX NapTHEPChKUX
BiIHOCUH Mi>K OCBITHIMHW yCTaHOBaMH, POOOTOAABLSIMHM Ta LIUPOKOIO
FPOMAJCHKICTIO /I CHOPUAHHA KOMYHIKalil Ta Kpalioro y3ro/»KeHHA
noTpeb y pob0oyii cUJi 3 OCBITHBOIO MiJITOTOBKOIO.

Takoxk y cTpaTeriyHomy IJilaHi HAroJIOWYEThCS, 10 pesepanbHi
areHuii MOBMHHI 3a0X04YyBaTH CIiBIpanl MK cTerhkxosgepamMu STEM-
eKOCHUCTeM, $fKi O00'€IHYIOTb ILIUPOKUKA CHEKTP HedelepaJbHUX
NapTHePiB: 3arajJbHOOCBITHI MIKOJIY, CiM'i, HepopMaJbHUX BUKJIAJAUIB,
Jlep>KaBHI KoJieJ)kKi Ta yHiIBEpCUTETH, poOOOTO/aBIiB, HEKOMEPIiiHi
opradizanii, comnjiasbHi CcayX6u, peJirikiHi opradisanii, opraxisaimii
PO3BUTKY €KOHOMiKM Ta po6oyoi cujad, My3ei, 6i6JioTekH,
aKpeAWTAallilHI areHIlii Ta iHIIi opraHisariii, o0 3a6e31Me4y0Th HaBYaHHS
BIIPOJOBX XUTTH.

Y Mexax JaHOro HampsMmy IMepej0adyaceTbCsd PO3B’SI3aHHS HU3KHU
3aB/laHb:

® CIpUSAHHS po3BUTKOBI ekocucteM STEM, 1110 06’€JHYIOTh rpOMay;

e 30i/bllIeHHSI O0OCAriB HaBYaHHS, 3aCHOBAHOr0 Ha npodecikHin
JiSIJIBHOCTI, 3a JOMNOMOrOX MapTHePCTBA NpoBauAep OCBITHIX
HOCJYT — po60OTO/aBellb;

® MOEJHAHHS YCHIIIHUX MPAKTHUK i3 yCbOr0 HAaBYaJbHOTO JaHAWAPTY

(Charting a Course for Success..., 2018).
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STEM-eKOCUCTEMM OXOIUIIOKOTH OCBITSH Ta iHIIMX 0CiO, FKi MPSMO YU
omnocepe/IKOBaHO 3aJiyyeHi A0 ¢opMasbHOI Ta HepOopMasbHOI OCBITH,
BKJIIOYAlOYH, cepeJi IHIIOro, CiM'i; IIKiJIbHI OKpPyrd; ILITAaTOBi, MicleBi Ta
IJIeMiHHI ypsaay; ¢enepaibHUM ypsjg Ta ¢peaepasibHi yCTaHOBHY; 0iOIIOTEKY;
My3el Ta HAaYKOBi LIEHTPU; AepKaBHI KOJIeKi, TEXHIKYMU Ta YHIBEpPCUTETH;
IrPOMAJChKi Ipyny Ta KJAyor; GOHAM Ta HEKOMEPIiHMHI opraHisallii; peJsiriiHi
opraHisaiiii; Ta npeacraBHUKIB 6i3Hecy. STEM-ekocucTeMu OpiEHTOBaHI Ha
JIOCATHEHHS [JOBIOCTPOKOBUX, CIIIJIbHUX, CTIMKUX Ta THYYKUX Ligen y
po3ButkoBi STEM. IlapTHepu ekocucTeMu He mNOB’si3aHi reorpadiyHUMHU
MeXaMH M MOXKYTh IIIMPOKO 3a/Iy4aTH SIK OKPEMHUX 0Ci0, Tak i opraHisariii i 10
di3uyHoOi, i A0 BipTyasbHOI npucyTHOCTI y STEM-cnisibHOTaX, 1110 MOCTYOBO
PO3IIMPIOIOTHCS BiJl IOKAJbHUX 10 TJI00a/IbHUX.

®denepasbHUN ypsAg NPocyBae po3BUTOK OCBiTHiX STEM-ekocuctem
3a JOMOMOTOI0 CBOIX MpoOrpaM, iHBECTHIiIM Ta 3axo0/iB, L0 CIPHUSAITH
HaJIaro/)KeHHI0 NapTHePCTBa Mik 6i3HECOBUMH Ta iHIIMMHU OpraHi3alisiMu
M 3akJaZlaMy OocBiTU. PefepasibHi areHiiii, 0 HaJATh TPAHTHU, MOXKYTh
npuckoputu poswupeHHa STEM-ekocuctem d4epe3 IX YKJIWOYEHHA [0
NPOEKTIB, sIKi OTpPUMYIOTb PpiHaHCYBaHHS.

KitouoBi fii ¢penepanbHOro ypsjy, COpsSMOBaHI Ha JOCATHEHHS
O3Ha4eHOl MeTH, BK/JIIOYalOTh:

® YCTAHOBJIEHHSl J0JJaTKOBUX 3B'fI3KiB Mix ¢egepasbHuMu STEM-
daxiBussiMu Ta  deJepaJibHUMM  yCTaHOBAMM K  MiClleBUMM  Ta
perioHaJibHUMM eKocuctemMaMu B rajny3i STEM 3apssa po3mMpeHHSA
MOXJIMBOCTEM /JJI1 HACTAaBHUITBA, NpodeciiHOro pPO3BUTKY YUHUTEJIB,
pO3p0OOKK HaBYaJIbHUX MPOTPaM TOLIO;

® CTBOPEHHS €AWHOrO AOCTYIHOIO i 3pYy4YHOTO JJi1 KOPUCTYBayiB
[HTepHeT-pecypcy AJis NnoliykKy ¢peaepasibHUX iHIilliaTUB Ta MOMXJIHWBOCTEH
diHaHcyBaHH#, noB’s13aHuX 3i STEM-ocBiToro (3a gomoMoroxwo HOBOI abo

BJIOCKOHaJIeHO1 1aTpopMHu);
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e 30U/IbIlIEHHS KiJIbKOCTI defepaibHUX NMporpaM (¢iHaHCYBaHHS, SKi
cepel; KpUTepIiB BifO0py MatoTh 3a/lydeHHs ab0 po3BUTOK STEM-ekocucTeMm;

® NiATPUMKA HAyKOBUX JOCJI[KEHb, CIIPAMOBAHUX HAa BUABJIEHHA
YUHHUKIB, 10 BIUIUBAaOTh Ha ycrnix STEM-ekocucrteM, Ta AuceMiHalis
YCIIIIHUX PAKTHUK;

e 30i/bIIeHHS1 OOCATiB HaBYaHHS, 3aCHOBAHOTO Ha NpodecikhHil
JiSIJIBHOCTI, 4yepe3 HaJIaro/PKeHHS IMapTHEPCTBA «IPOBaWep OCBITHIX
nocayr — po6orogaseub» (Charting a Course for Success..., 2018, c. 10-11).

CTpaTeriyHe mapTHepCTBO, L0 CIPUAE HABYAHHIO, 3aCHOBAaHOMY Ha
npodeciiiHin aisabHOCTI (work-based learning - WBL), Hagae yunsam (ycix
0e3 BHHATKY KJaciB) WWHUPOKi MoxiauBocti B ranysi STEM-ociTu:
Hacamnepe[i, o3HavoMyieHHs 3i STEM-npodecismu 6e3nocepelHbO Ha
pob6o4yoMy Micri.

Ak 3a3Ha4Ya€TbCs B HOPMAaTHBHUX JIOKYMeHTaX, peaepasbHi areHIii
BKJIQIal0Th 3HayHi Koty y WBL /11 y4HIB Ta BUMATEJIB 10 BCIK KpaiHi y
dbopMi cTakyBaHHS], 30KpeMa K Ha BUPOOHUIITBI, TA PO3BUTOK iHIIMUX
NapTHEPCbKUX BiJJHOCMH MiXX pPOOOTOAABLSIMHM Ta OCBITAHAMHU. AreHIii
TaKOXX HaJlaloTh JIIOJCbKI i piHaHCOBI pecypcu, gocTtyn Ao dejepasbHUX
JlabopaTopii, obsaaHaHHS, piHAHCYBAaHHS HAyKOBO-JOCJiIHUX MPOEKTIB,
NpPOBOJAAITh €KCIepTU3y TOUlo JAJs 3abe3nedyeHHS /JIOCBily HaBYaHHA
BUCOKOKBaJipikoBaHUX PpaxiBLiB y ranysi STEM.

s peasisalniii okpecsieHOI MeTH (eepalbHUN ypsiJl 3[iHMCHIOE TaKi
KpPOKU:

® pDO3LIUPEHHA [OCTYINy [0 SKICHHUX, OIJIaYyBaHUX CTaXXyBaHb ¥
denepasbHUX areHILigx Ta 3a0e3mne4YeHH] MiIrOTOBKHU
BUCOKOKBaJIipiKOBAaHUX HACTAaBHUKIB;

e 30i/iblIeHHS  BUKOPUCTAaHHS  THYYKHX  OpraHiB  HaWMy
NpaliBHUKIB, nepeabadyeHUx denepasibHOKO porpamMmoro

npaneBJallTyBaHHSA Pathways, NpPUILBU/IEHHA nepexony
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criBpo6iTHUKIB Pathways Ha KOHKYpeHTHI nocagd B CJOyX0i s
IIBUKOrO Ta NIPOAYKTUBHOTO IpaLeBaaliTyBaHHA B raay3i STEM;

e 30i/blIEHHA YacTKU QeaepasibHOrO (QpiHAHCYBaHHS Ha PO3BUTOK
NapTHePCTBa B HABYaHHI, 3aCHOBAHOTr0 HAa NpodeCiMHIN AisIbHOCTI;

® CTBOPEHHS HOBUX OPraHiB HaKWMYy, 11100 EpEBECTHU YYHIB, CTAXKEPIB,
JIOKTOPAHTIB Ta IHWHKX 0cCib, AKi 6epyTh y4dacTb y mporpamax WBL, Ha
NOCTiIMHY pOo60TY, AKa MiATPUMYEThbCA PpefepasbHUM ypsagom (Charting a
Course for Success..., 2018, c. 12).

3 MeTOl0 MOEJHAHHA YCHIIIHUX NPAKTUK i3 yCbOro HaBYaJIbHOTO
JanamadTty GpeaepasbHUN ypsas CIPSIMOBYE 3yCUJLJIS Ha:

® MiATPUMKY MifBULEeHHA KBaJjidikanil Ta npodeciiHUN pPO3BUTOK
BUKJaga4diB STEM, BK/OYarwO4Md MIKIJIBHUX Y4YWTEJIB Ta NpoBanepiB
OCBITHIX mocayr, fKi mnOpamowTb fK y cdepi ¢opManbHOi, Tak i
HepOopMaJIbHOI OCBIiTH;

® MpPOCYBaHHA JOC/AiPKEHb LIOA0 HaWepeKTUBHIIIMX MiJXO/iB /10
NOEJHAHHA YCHOIIIHUX HaBYaJbHUX MpPaKTHK y ¢QopMaJbHUX Ta
He(dOpMaJIbHUX OCBITHIX cepe/loBUIAX;

e 3aJIy4eHHsI CTEMKXO0J1JIepPiB 3a JONIOMOTr0l0 BebiHapiB, MPaKTHUKYMIB
Ta iHIIMX MeXaHi3MiB JiJi1 060MiHy e(peKTUBHUMM MiAX0/1aMU /10 OEJHAHHSA
YCIIIIHKUX HaB4YaJIbHUX MPAKTHUK i pO3pPOOKKM peKoMeHJalliil JiJisd OCBIiTSH
11010 30i/IbLIIEHHS 0OCATIB Ta JAUceMiHalii HalKpalux npakTuk (Charting
a Course for Success..., 2018, c. 14).

3a/syveHHs YYHI8 y 2asy3l, de KoHBep2ylomuCs OucyunjiHu. Y Mekax
JJAHOTO HaMpsIMy CTpPATETriyHMM ILJIaHOM IlepenbadeHO peasisallilo TaKHUX
3aB/laHb:

e 1noryiMbJieHHS OCBITH B rajiy3i iHHOBAIlil Ta NiANPUEMHHUIITBA;

® [epeTBOPEHHA MaTeMaTHUKH Ha MarHiT;

® 3ad0XO4Y€eHHA TpaHC,ZLI/ICLU/Il'IJIiHapHOI‘O HaB4YadHHA.
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Y crpaterii HaroJiomieHo, WO IiHHOBALii Ta NIANPUEMHHULTBO €
Ha/I3BUYallHO BaXXJIMBUMHU [/ KOHKYPEHTOCHPOMOXHOCTI Ta 06e3MeKU
Crnonydyennx IllrtaTtiB. o6 3aqvIIaTUCA KOHKYpPEHTOCIPOMOXXHHMH,
aMepUKaHCbKi KOMIIaHil TOBHWHHI e(pEKTUBHO BIPOBA/PKYBaTU HOBI
TEXHOJIOTII y MPOAYKTU Ta IMOCAYTU. Y LBOMY KOHTEKCTI IMPONOHYETHCA
3a/Iy4yaTHd y4HIiB 0 popMasibHOTO Ta HedpopMasbHOr0 HaB4YasibHOro STEM-
cepenoBUIla, 10 MATPUMYE IHHOBALIl Ta CTUMYJIE PO3BUTOK
HNiATPUEMHHUIILKUX HAaBUYOK. TaKi 3aX0H, AK HAYKOBI ApMapKU, KOHKYpPCH 3
Kibepbe3neky, pOOOTOTEXHIKM Ta BHUHAXiJHULbKI 3aBJaHHs, a TaKOX
MaTeMaTW4Hi irpy, W0 NiATPUMYIOTbCA QeflepaJlbHUMU areHTCTBaMHM, €
OJHUM 3i CHocob6iB 3a/ydeHHs Y4YHIB Ha BCiX pIiBHAX /10 peasibHOrO,
NPUKJIAJHOTO, €KCIepMMEHTAJbHOTO HaBYaHHA Ta KaTaJli3aTopoM [Jid
PO3BUTKY Kap€pU BuUeHUX, iHkeHepiB Ta mignpuemuiB CLIA (Charting a
Course for Success..., 2018, c. 16).

denepasbHi  areHnii  COpUsilOTb PO3BUTKOBI  IHHOBAIi Ta
HiIIPUEMHULIBKOI OCBITM pI3HUMH 3ac00aMH, BKJIKYaK4u (QiHAHCOBY
NiITPMMKY, KOoOpJuHalilo Ta ¢acuiiTalilo nporpam. Y CBOIO Yepry,
benepanbHUN yps/ 3/IiHCHIOE TaKi KPOKHU:

e fieperJig/, IOKAa3HUKIB y4YaCcTi B KOHKypcax, 4YeJeHJpKax Ta
HAyYKOBUX MPOEKTAX, 10 (iHaHCYIOTbCcA QeaepaJbHUM OIO/KETOM, Ta
BUKOPHUCTAHHS HaWKpaIMX NPAKTHUK AJs 3a/Iy4eHHs Oi/bIl pi3HOMaHITHOI
Ta IHKJID3WBHOI CNIIJIBHOTH YYaCHHUKIB 3a HEOOXiTHOCTI;

e y Mexax ¢defiepaJibHUX iHBECTHIIK B OCBITYy Ta MiANPUEMHUITBO
CIIPUAHHA NiABUILLEHHI IHKJIKO3WBHOCTI Ta y4acTi HeJLOCTAaTHbO
pernpe3eHTOBaHUX y npoueci STEM-ocsiTu rpym;

® HaJAHHSA MIATPUMKH [AislJIbHOCTI, CIPSIMOBAHOI Ha CTBOPEHHSA U 3a-
XUCT iHTeJIeKTyaIbHOI BJacHocTi (Charting a Course for Success..., 2018, c. 17).

HeoOxigHicTh peasisanii HacTymHOro 3aBJaHHS - I[epPETBOPEHHSA

MaTeMaTHKU Ha MarHiT — OGIPYHTOBYETbCA B JJOKYMEHTI TUM (aKTOM, 110
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BUBYEHHS MaTe€MaTUKW Ta CTAaTUCTUKU € OCHOBOIO YCIIIXy B YCIX ranaysdx
STEM-ocBiTH, 3abe3ne4dyoyr yHiBepcaJbHy MOBY [JI1 ONIUCY W MipKyBaHHA
npo MogzeJsi peanbHUX ABUIL. OJHIEI0 3 MepCleKTUBHUX NPAKTUK IOJIiN-
IIeHHA MaTeMaTUYHOl I’PAMOTHOCTI € iHTerpaljisg MaTeMaTUKUA B Pi3HI JUC-
[UIJIIHY, HABYaHHS MaTEMAaTHUKU Yepe3 eKClIepUMEeHTa/IbHUM, 3MICTOBHUU Ta
NPUKJIAJHUNA KOHTEKCT. Y4Hi, AKI BUBYAIOTb MaTeMaTUKy Ta CTAaTUCTUKY B
KOHTEKCTIi, 3 aKL|eHTOM Ha JIOTIKY, MipKYBaHHA Ta KPUTU4YHE MUCJIEHHS, €
OL/IbLI BIIPAaBHUMH MaTeMaTUKaMHU i 3[jaTHI 3aCTOCOBYBAaTU MaTEMATUKY JJIA
BUpIillIeHHs MPOO6JieM, 1110 BUHUKAIOTh IiJl Yac iX MOBCAKAEHHOI JisJIbHOCTI.
Hayka npo faHi, MoJe/itoBaHHA Ta NpoOJieMHe HaBYaHHA MOXYTb OYyTH
0COOJIMBO MOTY>KHUMHU MeXaHi3MaMU iHTerpariil MaTeEMaTUKU B KOHTEKCT.

Y posnopsamxkeHHi ¢enepaJbHUX areHIid Ta BiIOMCTB € HH3Ka
IHCTPYMEHTIB [Jid TNPOCYBaHHA KOHTEKCTYaJIbHOI, MNPUKJaAHOI Ta
BAXXJIMBOI MaTeMaTU4YHOI OCBiTU. PefepasbHi areHnii Ta BiJjOMCTBa, L0
NiATPUMYIOTh PO3BUTOK IHHOBALIIKHOI Aisg/bHOCTI B raaysi STEM, mawTb
MOXKJIUBiCTb AOCATTH LIi€l MeTH, OOMiHIOIOYHUCH [OCBiJOM KOHTEKCTHOIO
3aCTOCYBaHHA MaTeMaTUKU cepe/; YYHIB Ta BUMUTeJIiB. BiAnoBigHo, 3ycuiia
desepasbHOrO ypsAAy CIPSAMOBAaHI Ha:

e po3lMpeHHd JocTyny [Jo ¢eAepaJbHUX JaHUX 3aad  ix
BUKOPHUCTAHHA B KypcCaX i3 MaTeMaTUKH, CTATUCTUKHU Ta IHIIUX HaBYaJbHUX
kypciB STEM vy 3py4yHUX [/ KOpPUCTyBauiB ¢opMaTax Ta HaJaHHS
IPONO3MLiH 100 TOrO, K JaHi MO>XHA BUKOPHMCTOBYBAaTH Ha YPOKaAX;

e HaJlaHHA MNIATPUMKU @porpamMmaM Ta MNapTHepPCTBaM, 110
IHTErpyroTb HaB4YaHHA MaTeMaTHKWA Ta CTAaTUCTUKU Y MPUKIAJHUU
KOHTEKCT, 30KpeMa 1 yepes MifiBUIlleHHS KBasidikallil BUMTeiB;

e (00MiH KpalUMH TMpakKTUKaMd MaTeMaTU4YHOI OCBIiTH AJs
pisHOMaHiTHUX yuHiB (Charting a Course for Success..., 2018, c. 19).

Y Mexax po3BUTKY TpaHcaucuuiiiHapHoi STEM-ocBiTu denepasbHi

areHuUil CHOpUAOTb PO3BUTKOBI HAYKOBUX JAOCIIIPKEHb B O03HAYEHOMY
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Hanpsmi. Takox areHuii migTpuMyoTh aocaigHukiB y STEM ranyai (y4HiB,
CTYZEHTIB, aclipaHTiB, JJOKTOPAHTIB), SKi AOCIIPKYIOTh MDKAUCUUIIIHAPHI
npo6JsieMH, 3a [JIONOMOrOK CTUINEHAiA Ta rpadTiB. Ulnaxu peanisanii
OKpEeCJIEHOT0 3aBJaHHA ¢peJiepaJlbHUM YPSAI0M BK/IOYAOTh:

® HaJIaHHA MNiJTPUMKH HAYKOBUM JOCJiJKEHHSIM, PO3pPOOJIEHHIO U
auceMiHalii epeKTUBHUX MDKIUCUMIIIHAPHAX HaBYaJbHUX MPAKTHK,
Iporpam Ta noJiTuku o0 STEM;

® DO3LIMpPEHHH NIATPUMKU STEM-yu4HiB, AKI BUBYAKOTH
TPAaHCAUCLUMIIIHAPHI MpOoO6JIeMH, WIJIAXOM CTaXyBaHHS, CTUIEHJIH,
TPAHTIB Ta IHIUX MOXJIMBOCTEN /151 HABYAHHS;

e [OTPMMaHHA  TpPAaHCAUCUMIUIIHAPHUX MiAXOAIB y  Ipoleci
PEKPYTUHTY, MiATOTOBKH, yTPUMaHHA Ta MiABUINEHHA KBaJjidikarii
BUKJaAaviB STEM.

DopMy8aHHs 064UCAOBANbHOI 2pAMOMHOCMI IK HANPSAM peaJiizanii
cTpaTerii po3BUTKy aMmepukaHCbkoi STEM-ocBiTH ypaxoBye Tou ¢akxT,
10 (QYHKLIIOHYBaHHS B Cy4aCHOMY CYCHiJIbCTBI BHMMara€ MpUHaWMHI
06a30BoOro piBHA «LUQPPOBOI rpaMOTHOCTI». Pa3om i3 TuUM, epeKTHBHe
BUKOPHUCTAHHS KOMII'IOTEpPiB ab0 0OYMCAOBAaJbHUX IHCTPYMEHTIB [
TaKMX 3ax0/liB, ${K CTBOpPeHHs Be0-CaWlTiB, peJaryBaHHS Bijeo,
TPUBUMIpHUHA  JpyK abo  eKCIUlyaTallis CUCTeM  yIpaBJiHHA
BHPOOHUIITBOM BHMAara€e Jelio0 BUIIOrO0 piBHA KBaJjidikarii a6o
HassBHOCTI «00YHMCJII0BaJIbHOI TPaMOTHOCTI» (computational literacy), wo
€ cksagoBoto STEM-rpaMoTHocTi. AJ/i’)ke He3amnepedHUM € GakT, 110
HUHIIIHI Y4YHi Ta CTYJIeHTU B MaOYTHbOMY MOXYTb CTaTHU aHaJiTUKaMU
JlaHuX, ¢axiBUAMM 3i HITYYHOrO iHTEeJEeKTYy Ta MallIMHHOTO HaBYaHH4,
pO3pOOHUKAMH NPOTpaMHOT0 3abe3NeyeHHSA 1 MNporpaM, TeXHIKU 3
aBTOMAaTH3allil, y4eHMMH 3 KBaHTOBOI iHdopMallii Ta ekcnepTamMu 3
Kibep6e3neku. 3 orJsgay Ha Ued ¢akT, HaJ3BUYAWHO BaXJIWBUM €

BHBYEHHS KOMIT OTEPHUX HayK y Mexxax STEM-ocBiTH.
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O3HayeHUU HANpPSM OXOIJIFOE PO3B'AI3aHHSA TAKUX 3aBJaHb:

® CINpPHUSAHHSA LKMPPOBIM rPaMOTHOCTI Ta Kibepbe3mnerij;

® [EepeTBOPEHHSI OOYMCAIOBAJIbHOTO MHUCJAEHHSI Ha HEBiJ €MHY
CKJIaZI0BY BCiX pPiBHIB OCBIiTH;

® po3lMpeHH HUPPOBUX MIATHOPM AJi1 BUK/IALAHHA Ta HABYAHHSA
(Charting a Course for Success..., 2018, c. 22).

Y cTparTerii HaroJiomyeTbCA HA NPIOPUTETHOCTI PO3BUTKY LUPPOBOI
ITPaMOTHOCTI SIK KPUTUYHO BAXKJIMBOTO BMiHHSI Ta KibepbOe3neKku sIK Moro
CKJIAZIOBOI, 1110 Nepebaydae BianoBifaibHe BUKopucTtaHHs KT, Bkatoyarouu
TaKi TEXHOJIOTI], 1K KPUIITOBAJ/IOTA, y Mexax po3BUTKY STEM-rpaMoTHOCTI.
Haz3BryaiiHO BaXKJIMBUM y LIbOMY KOHTEKCTI € HaB4YaHHS ManOyTHix STEM-
daxiBLiB UUOPOBIN eTHUIli Ta HUPPOBIK NPHUBATHOCTI 11010 BUKOPHUCTAHHSA
JlaHux. 3okpeMa, HarjioHanbHuM iHCTUTYT oxopoHHU 370poB’st CIIA (National
Institutes of Health — NIH), y mexxax cBoro CTpaTeriyHoro mnjaHy 11040 HayKu
npo aaHi (Strategic Plan for Data Science) na 2018 pik 3ak/MKaB MOCUJIATH
KUJIbKICHY ¥ OOYHMC/IIOBaJIbHY IMiJITOTOBKY MariCTpaHTIiB Ta acHipaHTiB,
BKJIIOYAIOUM iX HaBYaHHSA 0e3MeYHOMY Ta €TUYHOMY BUKOPUCTAHHIO JAHUX
(NIH Strategic Plan for Data Science, 2018).

JlocArHeHHS OKpec/IeHOI MeTH Tlepe/ibadaE peaJlisalito TaKUX 3aBJaHb:

e HaJIaro/P)KEHHS NapTHepPCTBa B Mexax dejfiepa/ibHUX areHIid Ta
MK QeAepalbHUMH areHUissMA W IHUIMMHA CTEUKXOJJepaMu [
npomnaraHfiyd UU(PPOBOI TpPaMOTHOCTI Ta BIPOBA/PKEHHS MNPAKTHUKHU
KibepOe3nekyd Ha BCiX PpiBHSX, BKJWOYaK4d MporpamMud mnpodeciiHoro
PO3BUTKY IelaroriyHyx npariBHUKIB;

e miATpUMKa (yHJaMeHTaJbHUX | NPUKAAJHUX AOCAIIKEHb II[0/10
JIIJICbKUX BUMIpiB Kibep6e3neKH 1 MolMpeHHs NePCEeKTUBHUX MPAKTHK;

e YINPOBa/PKEHHS B 3MIiCT HaBYaHHS Ta NpodeciiHOI MirOTOBKH
U POBOI eTUKH i KOHDigeHI[IMHOCTI AaHuX A gocaigHukiB STEM Ha Bcix

piBHsX ocBiTH (Charting a Course for Success..., 2018, c. 23).
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OO6CTOIYM  HeOOXiAHICTb NepeTBOPEHHS  O00YHC/IOBAJIbHOTO
MUCJEHHS Ha HeBiJ€MHY CKJaJlOBy BCiX pIiBHIB OCBITH, y CcTparerii
3HAaxXO0JMMO HOr0 TPAKTyYBaHHA fIK MHUCJMUTEJbHUX MPOIECIB, 0 OEpyTh
y4acTb y (GOpPMyJIIOBaHHI Mpo6JieM Ta 3HAXO/PKEHHI I1X IOTEeHI[iIMHUX
pillleHb TaKUM 4YWHOM, W06 1Ii pilleHHd MOrJad OyTH eQdEKTHUBHO
iMnJieMeHTOBaHiI areHTOM 06po6KU iHdpopMmallii (JIIDAMHOK YU MAIIHWHOIO,
abo, HalyacTille, MOeAHAHHAM ix 000x) (Wing & Togyer, 2010). ¥V 6inb1u
y3araJlbHeHOMY BUIJISAI OOYMC/IIOBaJibHE MMCJEHHS OXOIUIIOE Habip
NpolleciB, 1[0 IMepeabdadyae BHU3HAYeHHs Mpob6JsieMH, ii po3nojiyi Ha
KOMIIOHEHTHM ¥ po3po6JieHHS Mojesi /s ii  BUpilleHHs, OILIHKY
pe3yJibTaTy, BHECEHHS 3MiH Ta NOBTOP O3HAYEHOI IpoLeypH.

depepanbHUN ypa[ CIPAMOBYE 3YCUJLIA Ha:

e 30i/blIeHHA  4YacTKu  ¢ejepajbHOro  ¢iHaHCyBaHHA  Ta
pO3LIMPEHHA MNAPTHEPCTBA Y BUKOHAHHI IHILiaTUB, COPAMOBAaHUX Ha
PO3BUTOK 0OUYMCIIOBAJIbHOIO MUCJIEHHS];

® MiATpPYMMKA AOC/HI/PKEeHb | MOIIMPEHHS HaWKpallUuX NPAKTUK LI0J0
BUKOPHUCTAaHHS ePeKTUBHUX METO/iB HaBYaHHS 00YMCII0BAJIbHOIO MUCJ/IEH-
Hsl Ta iIHpOpPMATUKH cepef, yuHiB 1KiJ K yacTuHy STEM-Kypukyaymy.

e 0OMiH OCBITHIMU MpPaKTUKaMU Ta HaBYaJIbHUMHU MaTepiajlaMH, 110
€ eDEeKTHUBHUMHU [IJI1 PO3BUTKY 00YHC/IAIOBaAJbHOTO MUCAeHHs (Charting a
Course for Success..., 2018, c. 25).

PosmupenHs nudpoBux MIaTGopM AJs1 BUKJIAJAaHHS Ta HaBYaHHSA, Ha
JIYMKY PO3pOOHUKIB cTpaTeril, J03BOJIUTh NiTPUMATH Pi3HOMaHITHICTb Ta
BkitoueHHI B STEM-ocBiTy, 3a6e3nedyuTd Oijblll pPIBHUM JOCTYN [0
MOXJIMBOCTEM HaB4YaHHA B rajnysi STEM. ¥V crpareril niiKpec/ar€eTbCs, 1110
denepasibHi areHilii MOBUHHI MPOJOBKYBAaTH NiITPUMyBaTH iHHOBALiHHY
JUSIJIBHICTB, 1110 TPU3BE/JE [0 CTBOPEHHS HOBHUX Ta BIOCKOHAJIEHUX [UPPOBUX
miatdopM JJis BUKJIQJAHHA 1 HaBYaHHS, M OIIHIOBAaTH MacCUITaOHICTb

YCOIIIHUX MiJIOTHUX NPEKTIB. PefepasbHUN ypsi[, TOBUHEH HaJasli COIPUATHU
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Jlep>KaBHO-NIPYBAaTHOMY MApPTHEPCTBY AJiI PO3LIMPEHHA JOCTYIY L0 Mepexi
[HTepHEeT /151 TpoMa/i, a TAKOX 30i/IbLIIEHHIO KiJIbKOCTI IUPOBUX IIaTHOPM
yepes peaJsli3alito HU3KUA KPOKIB:

® pO3IIMpEHHA  [JOCJAifpKeHb Ta  HNiATPUMKA  pO3pOoOJIeHHS
KYPUKYJIyMY 3 BHKOPHUCTAHHAM LUMQPPOBUX IHCTPYMEHTIB Ta NPUHIUIIIB
YHiBepCaJbHOT'O JU3alHY;

e (QiHaHCyBaHHS, y4yacTb Ta/abo COpUsSHHS NMPOBEJEHHIO CEMiHApIB,
XaKaTOHIB Ta iHIIMX 3aX0/iB, 10 00'€JHYIOTh CHiJIbHOTHM NPAKTHKIB Ta
HaB4YaloTh BUKJaZadiB STEM, gk Halbiabil epeKTUBHO BUKOPUCTOBYBATH
IUPOBi IHCTPYMEHTHU Ta MO/JieJli HABUAHHS;

® Ha/[aHHA IepUIoYeproBoi MIATPUMKUA NPAKTUK i MoJesied AUCTaH-
[[IMHOTO HAaBYaHHS, 1110 HAWOUIbII e(pEKTUBHO OXOIJIIOTh MaJio3abe3neyeHe
Ta cisibcbKke HacesneHHs (Charting a Course for Success..., 2018, c. 27).

3abe3neyeHHs1 npo3opocmi U nid3gimHocmi y @edepansbHuUxX Op2aHax
g/1adu sk HanpsaMm po3BUTKY STEM-ocBitTu B CIIA nepenbauae, mo ¢ene-
paJibHi areH1lii MalOTb OMPHUJIIOJHIOBATH iHPoOpMallilo 111010 TOTO, IK BOHHU
MaKCUMi3ylOTh QeiepanbHi iHBecTUlil Ta 3axoau B rayiy3i STEM Ha nigTpuM-
Ky 03HAa4Y€HOTrO IJIaHy Ta 3a6e3Me4Yy0Th UPOKY KOPUCTD /11 HaceJIeHHS.

Y Mexax JaHOT0 HanpsAAMY BU3HAYE€HO TaKi 3aBJaHHA:

® MOIIMPEHHS NPAKTHUKU ONPUIIOJHEHHS GAKTUYHUX JOAaHUX Y
STEM-cninbHOTAaX;

e BU3HAYEeHHH PIiBHA y4acTi HeJOCTAaTHbO pelnpe3eHTOBAHUX TPyl
HaceJIeHH4;

® BUKOPHMCTaHHA 3araJIbHUX MEeTPUK /I BAMipIOBaHHS NIPOTrpecy;

® YIOCTYIIHEHHH pe3yJbTaTiB AIAJIbHOCTI JJIF IUPOKOro 3arasuy;

e po3pobsieHHsa PesepasibHOr0O MJAHy peaJisalii Ta BiAcTeXeHHS
nporpecy.

HacTynHuM BaXKJIUBUM AJis1 PO3BUTKY JOCJ]iAKyBaHOTO peHOMeHY

HOPMATHBHUM JOKYMEHTOM CTaB NPUHUHATHUM y JitoToMy 2020 p. 3aKoH
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«[lpo cinbebky STEM-ocBiTy» (Rural STEM Education Act) (H.R.4979 - Rural

STEM Education Act, 2020).

O3HayeHUM 3aKOHOM 3a/leKJIapOBaHO HaJaHHA HanioHanbHUM
HAayKOBUM (POHJOM MiATPUMKHA HAayKOBUM JOCJAiKeHHSM y ranysi STEM-
OCBITHM B CIJIbCBKMX LIKOJIaX (IIPU I[bOMY MiAKPECTIOETHCS, 0 TPAAULIiAHI
ckaanoBi STEM - npupoAHUYi HayKd, TeXHOJIOTIl, iHXKeHepid Ta
MaTeMaTHKa — JJONOBHIOIOTHCA KOMII IOTEPHUMU HayKaMH).

BignoBigHO m0 mosokeHb 3akoHy, HallioHa/ibHUW HayKOBUKW (POHJ,
NOBMHEH HaJlaBaTH IPaHTH 3aKJiaJlaM BUILOI OCBITHM ab0 HEKOMEPIiHHUM
opraHiszanisiM Ha peaJisalilo Takux Lijsed: 1) 3AiMCHEHHSI HAyKOBUX
JOCJIP)KEHb 3 METOI MPOCYBaHHSA iHHOBALIMHUX MIAXOAIB AJi MIATPUMKHU
Ta cTasoro sikicHoro HaBuaHHs STEM y cinbcbKkuX 1mIKOaX; 2) 34iMCHEHHS
HAyKOBUX J0CJIi/I>KEHb Ta pO3p0o0JIeHHS MporpaM /JJis1 BUSBJIEHHS 6ap’epiB,
i3 AKMMHU CTHUKAKOTBbCA Y4YHIi, AKi NPOXHUBAIOTb y CiJIbCBKIM MiCLeBOCTI,
NOB'AI3aHMX i3 AOCTYyNnOM [0 siKicHOi STEM-ocBiTH; 3) nollyK iHHOBaLiHHUX
pilleHb AJid MOKpallleHHd y4acTi Ta npocyBaHHA B raaysi STEM-ocsiTu
Ci/IbCBKUX Y4YHIB BiJi HYJIbOBOTO A0 12 ksacy; 4) 34iCHEHHSI HayKOBHUX
JOCJIPKEHDb 1010 OHJIAaWH-KYpCiB STEM-0CBITH /14 CiJIbCBKUX TPOMaJ,.

HanjioHanbHUM HaykoBU#M GOH/T MOXe 3aCHYBATH MiJIOTHY Nporpamy
perioHaJIbHUX KOTOPT Y CiJIbCbKIMA MiCLIeBOCTi /ISl HalaHHS OJlTHOPAHT'OBOI
NiATPUMKH, HACTAaBHULTBA Ta NMPAKTUYHOI'O JOCJAIJHULBKOrO JOCBiAy AJid
STEM-yuuTeniiB ciibcbkux 1iKia 0-12 kjaciB 3 MeTow 100YyA0BU
€KOCUCTEeMM CIiBIpali MiK OCBITAHaAMH, JOCJHIJHUKAMH, aKaJeMI4HOK
rpoMa/ioro Ta MiCLIeBOIO IIPOMMUCJIOBICTIO.

HauionanbHui HaykoBUM GOHA Ma€ yKaacTH yroay 3 HanioHasibHo0
aKaZeMi€rw Hayk, 3rifHo 3 dkow HarnioHasbHa akajeMis MOTrOXKY€ETbCA
oniHioBaTH acrneKTu STEM-0cBiTH Ta po3BUTKY po604Y0i CUJIM B CiJIbCbKIH
MiclieBOCTi. YpsiJjoBa cayk6a MiA3BITHOCTI NPOBOAUTD JOCAiKEHHS 1[0/10

y4acTi CiJIbCbKOTO HaceJieHHs y pefiepanbHUX nporpamMax STEM.
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Koxxne 3 ¢enepasbHUX BiZJIOMCTB, 10 peasi3y€ eKCIepUMeHTa/bHYy
nporpaMy CTHMYJIFOBaHHSI KOHKYpPEeHTOCNPOMOXKHUX focikeHb (EPSCoR),
Ma€ PO3IJIAHYTHU MOMXJIMBICTb BHECEHHA 3MiH [0 CTPYKTYp INPUCYKEHHA
EPSCoR /151 36i/1b111€HHS CIPOMOYKHOCTI CiJIbCbKUX TPOMa/, HaJlaBaTH SKiCHY
STEM-ocBiTy Ta BIpPOBa/PKyBaTH Nporpamy po3BUTKY poboyoi cuiu STEM
y4HSM Ta BuuTessam (H.R4979 - Rural STEM Education Act, 2020).

3aKOH PO3ILIMPIOE IOBHOBAXXEHHA Y4aCcHUKIB [Iporpamu napTHepcTBa 3
po3mnpeHHs BUpooHunTBa (Manufacturing Extension Partnership - MEP) Ta
BKJIIOYEHHS cepeHix WK 10 ckaany MEP nenTtpiB. HanioHasibHUAM iHCTATYT
cta”HgapTiB i TexHoJsorii (National Institute of Standards and Technology)
NIOBUHEH IMPUCYKYBaTU IMpeMil [Jid CTUMYJIOBAaHHA [JOCHI/DKeHb Ta
pPO3pPOOKM KpeaTHUBHHUX TEXHOJIOTIM i3 MeTOI0 HaJlaro/PKEHHS MapTHEPCbKUX
3B’A3KIB Yy CIJIbCbKMX TpoMajiaX, siKi He OTPUMYKTb JOCTAaTHIX MOCIYT
(H.R.4979 - Rural STEM Education Act, 2020).

[lizcymoOBy4YM BHKJIaQJieHe BHUILE, 3a3HAYMMO, 110 pPO3BUTOK STEM-
OCBITH B)X€ NpPOTArOM TPUBAJOr0 4Yacy € mnpioputeToM ¢eaepaibHOI
OCBITHBOI MOJIITUKM, MNOpPO IO CBiYWTh 3AIMCHEHWM HaMWU aHaJi3
HOPMAaTHUBHUX JLOKYMEHTIB. 3MicTOBO-IIpoLeCyasbHi 3acagu
BIIPOBA/PKEHHA 3aJeKJapOBaHUX BHIE IHILIaTUB CTAaHYThb NpeAMeTOM
pO3r/A4y B HACTYITHOMY MiAPO3AiJii.

Pasom i3 TuM 3ayBaxkumo, o ¢pyHkuionyBanHsa STEM-ocBiTu B YkpaiHi
perJlaMeHTyETbCS HHU3KOK Jlep>KaBHUX JIOKYMeHTIiB, a came: «KoHienuii
PO3BUTKY HNpPUPOAHHUYO-MaTeMaTH4HOI ocBiTU (STEM-ocsitu)» (2020),
Hakazax MOH VYkpainu «Ilpo yTBopeHHs1 po604oi rpynu 3 MNUTaHb
BrnpoBa/keHHsI STEM-ocBiTu B YkpaiHi» (2016), «IIpo BHeceHHs 3MiH [0
CKJIaly po6oyoi rpyny 3 nuTaHb BHpoBagkeHHSA STEM-ocBiTu B YkpaiHi»
(2017), «Ilpo npoBedeHHS  JOCJiIHO-eKCIIEPUMEHTAJbHOI  pOOOTH
BCEYKpPAIHCbKOro piBHA 3a TeMoOw: «HaykoBo-MeTOAMYHI 3acafii CTBOPEHHA

Ta QyHKLiOHyBaHHA BceykpaiHCbKOr0 HAayKOBO-MeTOAUYHOI'O BipTya/IbHOTO
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STEM-nientpy (BHMB STEM-uentp)» Ha 2017-2021 poku» (2017), «IIpo

peaJtizaljil0 iIHHOBAL[iIMHOTO OCBITHBOTO MPOEKTY BCEYKPAIHCHKOTO PiBHA 3a
TeMor «f-pocaigauk» Ha 2018-2021 poku» (2018), [lnani 3axoiB 1mo040
BrpoBapkeHHs STEM-ocBiTH B YKpaiHi Ha 2016-2018 poku Ta iHIIUX.

[IpoTe, BBaKaEMO 3a [OLiiJibHE HAroJIOCUTH, 1110 BITYM3HAHE HOpMa-
THUBHe 3abe3nedyeHHss STEM-ocBiTH 1110 nepebyBa€ B CTaHi po3p006JieHHs, TOA]
AK NPOBIJHI Mo0KeHHs «KoHuenuil po3BUTKY NPUPOSHUYO-MaTeMaTUYHOI

ocBiTu (STEM-ocBiTH)» BUCBiT/IEHO HaMHu B 1I. 1.3.

2.2. 3micToBo-npouecyasibHi 3acagu STEM-ocBiTu B YKpaiHi Ta

CIIA

Posrsigaparouyu 3MictoBo-nipouecyasnbHi 3acagu STEM-ocsitu y CILA,
3ayBaXXKMMO, L0 I[epeBaKHA OiJbIIICTh aMepUKAaHCbKHUX ULIKOJISPIB
3p00yBatoTh STEM-0CBiTYy B TpaJWLiMHUX Aep>KaBHUX CepesiHIX IIKOJax.
[lopap i3 3arajJbHOOCBITHIMU WIKOJIaMH, 3pOCTA€ KIJBKICTh TaKHX
npoBauepiB nocayr y ranay3i STEM-ocsiTy, gk crnenjianizoBaHi STEM-
mKkoyau. O3HadeHi 3ak/JaJu 3arajbHOI CepeAHbOI OCBITM 3a3BUYaH
NpPONOHYIOTh 6Oisbll mnoraubaeHud STEM-Kypuky/syM, MawTb OiJbll
kBasipikoBaHux STEM-yuuTesiB, Oinibllie yacy aJs BukJagaHHsa STEM-
JMCLUIJIIH Ta Oisibllle pecypcCiB, HiXK TPaJMIikMHI cTapili cepe/iHi IIKOJIH.
He3Barkarouu Ha Tou $aKT, 110 YacTKa crneliaaizopanux STEM-mikis Bce 1ie
3Q/IMLIAETBCH HE3HA4YHOl0 cepeJ YCiX JAepKaBHUX 3aKJ/aJiB 3arajbHoI
cepeaHboi ocBiTu CIIA, Taki 3ak/iau He JiMIlIEe JEMOHCTPYHOThb Kpalli
pe3yJibTaTH, HDK TPAAUI[iMHI IIKOJM; BOHU TaKOX MOXYTb CJIYKUTH
3pa3KoM JJIs WKiJI, AKI IparHyTh YA0CKOHAJIEHHA.

3a pe3yJbTaTaMU [JOCJHi[KEHHs, 3JAiACHeHoro 3a ¢iHaHCOBOI
nigrpuMku HaunionanbHoro HaykoBoro ¢onpy, y CIIA yHKuUioHYE Tpu

KaTeropii STEM-opieHTOBaHUX 1IKiJ, a caMe:
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e ceJleKTUBHI 1KoJsM (Selective schools), y sIKUX HaBYalThbCs
00/1apoBaHi y4HI, IKi MalOTh BU3HA4HI 3/1i6HOCTI B ranysi STEM;

e iHK/II03UBHI WKoJU (inclusive schools), gki 06c/ayroByoTh y4HIiB
yCiX BepCTB HAcCeJIeHHd, OPIEHTYHYUCh HAa MOJIOJAb 13 HU3bKHUM piBHEM
Jl0X0Zly, MEHIIUMHU Ta iHWI TpPajULiAHO HeAOCTAaTHbO pelnpe3eHTOBaHi
KaTeropil y4HIBCbKOI MOJIOA];

e STEM-opieHTOBaHi 1KoK npodecikHO-TexHiYHOI ocBiTU (STEM-
Focused Career and Technical Education (CTE) Schools), siki gonomararoTb
IIMPOKOMY KOJIy CTApIIOKJACHUKIB OTPUMATU YABJIEHHA NP0 MNpPAKTHU4YHE
3acTocyBaHHA 3HaHb 3i STEM-aucumiuiiH Ta migrotryBaTucs 0 POOOTH B
rany3i STEM.

Jlasti po3ryisHeMO 03HAaYyeHi 3aK/1aiv AOKIagHIlIe.

CesnekmuesHi wko1u. O3Ha4eHUM TUIN 3aKJ/a/liB 3arajbHOIl cepeHbOI
OCBITHM 3aJlyya€ Ha HaBYaHHA HaW3AiOHImuUX y raay3i STEM yuHiB. [
BCTYNYy [0 LUX HEBEJHWKHUX €JNITHUX Jlep>KaBHUX LIKiJ MOTPiOHO 34aTH
NUCbMOBUM IcnUT. fICKpaBUM MNPUKJIAAOM TaKOro 3akKJaAy OCBITH €
ctapma cepefHA IKosa Stuyvesant High School (Hblo-Hopk), cepes
BUIIYCKHUKIB IKOI € YOTUPHU JiaypeaTu HobesiBCcbKOI peMii Ta YUCIeHHI
STEM-ninepu.

Huni y Cnonyyenux lltaTtax HasmiuyeTbcsa 6sn3bko 90 cesleKTUBHUX
Jlep>kaBHUX cepenHix mmkia STEM, 6inbiiicTh i3 SKUX CTBOpeHi mic/s
onyb6JsiikyBaHHA B 1983 pouni icropuuHoro 3BiTy «Halis B Heb6e3mneri».
3ocepeUBIINChL HAa OJHIA abo JekiibkoX STEM-aucnuniinax, ceseKTHBHI
IIKOJIU CTaBJIATh 32 METy NiZIrOTyBaTH 00JapOBaHUX Y4YHIB /10 BCTYIy Ha
HaBYaHHA [0 NPEeCTYXKHUX 3aKJJa/iB BUIOI OCBiTHM 3a HanpsamoMm STEM i
no6yaoBu ycninHoi STEM-kap’epu B Malib6yTHbOMY. CeJIEKTUBHI IIKOJIH, SIK
NpaBWJIO, 3a/y4aloTh AOCBiYeHUX BHUCOKOKBaslidpikoBaHux STEM-yuuTelis,
NpallTh 3a CHelliaJbHO pPO3po6JEeHMMM HaBYaJIbHUMH IporpamMaMy,

MalTh JOCTYI [0 BUCOKOTEXHOJIOTIYHOIO JIabopaTOPHOro 06JialHAHHS Ta
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MOXJ/IUBICTb MPOXO/PKEHHA HAyKOBOIO CTaXXyBaHHA MiJi KEpIBHUITBOM
BiJOMUX y4eHUX y rajsysi STEM.

BisibliicTe ceneKTUBHUX JepKaBHUX STEM-mkisn posrtamioBaHi B
MicTax 1 3aJy4aloTb Ha HaBYaHHA HaWKpallMX VY4YHIB i3 yCbOro
HAaBYaJIbHOTO OKpyry. Y M'ATHAJAUSATH IITAaTaX NPOMNOHYIOTh iHTEepPHATHI
IIKOJIY, AKI 3a/Iy4al0Th TaJIaHOBUTY YYHIBCbKY MOJIOAb 13 yCbOTO LWITATy. Y
JedAKUX 1ITaTax, Hanpukiaal, BipmkuhHili Ta MiyuraHi, mkKoJiApiB i3
CIJIbCbKUX PAaMOHIB i3 HU3BKUM piBHEM J0OXOAY NepeBO3AThb CIeliaJIbHUM
aBTOOYyCOM J10 perioHa/bHUX LeHTpiB (Means et al.,, 2008).

[loka3oBMM TNpUKIAAOM e(PeKTHUBHOI  CeJeKTUBHOI  CTapuioi
cepeAHbOI WKOJIU € AKaJleMisd MaTeMaTUKU Ta NMPUPOAHUYMUX HAYK LITATY
[nninoiic (Illinois Mathematics and Science Academy - IMSA), sika nocigae
JApyre Micue B pedTuHry uikija CIIA. lIITaT onsiadyye HaBYaHHS Ta OiJIbINICTD
BUTpaAT Y4HIB AkajeMii MaTeMaTHKWd Ta MNPUPOSAHUYUX HAYK LITATY
[JU1iHOWC, dKa TMPOINOHYE MDKHAPOAHO BU3HAHY TPUPIYHY MNOporpamy
pesugeHUinHOro TtUny Jud y4yHiB 10-12 knaciB. BuMmoru fo BcTymy [n0
03HAYEHOr'0 3aKJaJy OCBITU € BUCOKUMHU i BKJIIOYAKOTb: TECTyBaHHHA 3
MaTeMaTUKH, NPUPOLSHUYMX HAYK Ta aHIJIIKCbKOI MOBH; HAfABHICTH
CTabi/IbHO BUCOKHUX OIiHOK MiJi 4Yac MomnepejHiX HaBYaJbHUX POKIB;
HaABHICTb peKoOMeHAaLinHUX JIUCTIB; HaABHICTb IIOCUJIEHOT O
npojeMoHCcTpoBaHoro iHtepecy o STEM-gucuunuiiH Ta noteHujiany AJd
3Ha4yHOro BHecKy B STEM-raJjyss.

Miciga 3ak/siafy mnoJiira€ B PO3KPUTTI TBOPYOrO, E€TUYHOrO Ta
HAayKOBOrO IMOTeHILiaJly TaJJAHOBUTOI  Y4YHIBCbKOI MoJiofi. Miciga
KOHKPETU3YEThCA B I[EepPeKOHAHHAX, 10 «BCI JIIOAU MAKWTb PIiBHY
BHYTPIIIHIO LiiHHICTB; yci JItoAM MalOTh BUOIp i HECYTh BiAiOBia/IbHICTD 3a
CBOI [iI; MNpPUHAJIEXHICTh [0 TPOMaAd BUMAra€ IMPUXUIBHOCTI [0
3arajJibHOro 6J1ara; pi3HOMaHITHI epcrneKTUBY 30arayyl0Tb PO3yMiHHA Ta

HaJUXalTb Ha BIJKPUTTA 1 TBOPYICTh; 4YeCHICTb, [OBipa Ta MOoBara
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KUTTEBO HEOOXIi/IHI /IJI1 pO3BUTKY Oy b-IKMX CTOCYHKIB; HaBYaHHS HiKOJIU
He 3aKiHYy€eTbCS; 3HAYEeHHS KOHCTPYKETbCA Yy4YHEM; >XUTTEBUM LIJIAX
)KOJHOI JIIJWUHU He BHU3HAYEeHUM Halepe[; 3JaTHICTb pPO3PI3HATH Ta
CTBOPIOBAaTHU 3B'I3KM — L€ CYTHICTb PO3yMiHHS; MM BCi pPO3NOPAJHUKHU
Hallol MJIaHeTH; MU MOXKEeMO 3HayHO MOKpallUTH >KUTTA Ha Hauliu
nuiaHeTi» (Illinois Mathematics and Science Academy (IMSA)).

IMSA npomnonye noHazg 100 KypciB i3 MaTeMaTUKH, NPUPOSAHUYHUX
HAayK, MUCTeLTB Ta TyMaHITapHUX HayK MiJABUIIEHOro pPiBHA. 30KpeMa,
000B’I3KOBI JUCLUIIJIIHU MAaTEMAaTUYHOTO LIMKJIY BKJKYalTbhb F€OMETPilo,
po3B’i3aHHA MaTeMaTU4YHUX 3aja4 (Mathematical Investigations),
MaTeMaTHU4YHUU aHaui3 (Calculus), BUGIPKOBI AMCIIMIJIIHM MaTeMaTUYHOTO
IUKJIy - JUCKpeTHa MaTeMmaTuka (Discrete Mathematics), cydacHa
reomeTpid (Modern Geometries), BupimeHHs1 npo6siemu (Problem Solving),
CTaTUCTUYHE eKCIepUMEHTyBaHHAd Ta BHUCHOBYBaHHA  (Statistical
Experimentation and Inference), cTaTucTHYHe JOC/HiIKEeHHS Ta OINMC
(Statistical Exploration and Description), po3mupeHi TeMyu 3 MaTeMaTUKH
(Advanced Topics in Mathematics), sudepenuianbHi piBHAHHA (Differential
Equations), JsiniliHa asre6pa (Linear Algebra), abcTpakTHa asnrebpa
(Abstract Algebra), 6araToesieMeHTHUH MaTeMaTU4YHUM aHausi3 (Multi-
Variable Calculus), Teopist uuces (Number Theory), Teopis anaznizy (Theory
of Analysis) (Illinois Mathematics and Science Academy 2021 Profile, 2021).

O60B’I3KOBMM KypCOM i3 KOMITIOTEPHUX HAyK € JOCJTi/PKEHHS 3
koMn'toTrepHux Hayk (Computer Science Inquiry), BuGIpKOBUMH -
po3suipeHe mnporpamyBaHHsA (Advanced Programming), npukaajHi
nporpaMu MikpokoHTpoJiepa (Micro-controller Applications), 06’ekTHo-
opienToBaHe mnporpamyBaHHsA (Object Oriented Programming), Beo6-
TexHoJsiorii (Web Technologies), po3mupeni Beb6-TexHoJiorii (Advanced
Web Technologies), po3po6ka npukiaaHux nporpam ajs Android (Android
Apps Development), UNIX/Linux Ta kibep6e3neka (UNIX/Linux and
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Cybersecurity), MamuHHe HaB4yaHHs (Machine Learning) (Illinois
Mathematics and Science Academy 2021 Profile, 2021).

O6GOB’I3KOBUMH JAUCLHUIUIIHAMU NPUPOJAHUYO-HAYKOBOIO LHKIY €
MeTOAM HaykoBoro aociimkeHHs1 (Methods in Scientific Inquiry), HaykoBi
focnimxkeHHsa - Oiosioria (Scientific Inquiries - Biology), HaykoBi pgoc-
JipkeHHs — Ximid (Scientific Inquiries - Chemistry), HaykoBi gocaimKeHHS —
¢isuka (Scientific Inquiries -Physics). Y4Hi cTapmoi cepefHboi HIKOJIU
«AKaZleMii MaTeMaTUKU Ta NPUPOAHUYUX HAYK IITATy [JIIIHOKWC» MOXYThb
00paTH Taki BUOIPKOBI AU CLHUINIIHA TPUPOJHUYO-HAYKOBOTO LIUKJIY:

e 3 ¢isuku - 6iodizuka (Biophysics), ob6uyucaAOBa/sibHA HayKa
(Computational Science), inxeHepia (Engineering), cydacHa ¢i3uka
(Modern Physics), ¢isuka - 3Byk i cBiTsio (Physics - Sound and Light),
¢di3rKa — MexaHiKa Ha OCHOBI MaTeMaTH4HOTro aHaJi3y (Physics - Calculus-
based Mechanics), ¢isuka - eseKTpoJMHaMiKa Ta MarHeTU3M Ha OCHOBI
MaTeMaThuyHoro aHauidy (Physics -Calculus-based Electricity and
Magnetism), nianetapHa Hayka (Planetary Science), reosiorisa (Geology);

e 3 XiMmil - posmMpeHa XiMig - OymoBa Ta BJaacTUBOCTI (Advanced
Chemistry - Structure and Properties), po3urpeHa ximia — xiMiuHi peakuil
(Advanced Chemistry - Chemical Reactions), 6ioximist (Biochemistry), ximis
HaBKoJIMIIHBbOTO cepenoBulia (Environmental Chemistry), opraniyna ximist
(Organic Chemistry), gocaipkeHHs 3 opraHidHoi ximii (Survey of Organic
Chemistry), meauyHa ximis (Medicinal Chemistry);

e 3 OioJsiorii - po3mupeHi 6iosoriuyHi cuctemu (Advanced Biological
Systems), eBosiro11is, GiopisHOMaHITTA Ta ekoJioris (Evolution, Biodiversity
and Ecology), mikpo6u Ta xBopobu (Microbes and Disease), 6ioJiorisi paky
(Cancer Biology), natodiziosnorisa (Pathophysiology), 6iosioriss noBeainku
(Biology of Behavior). Takox 3ayBa)KMMO, 110 BHBYEHHS BCiX KYypCiB i3
UKy NPUPOAHUYMX HAYK Iepejbadae poboTy B sabopatopisax (Illinois

Mathematics and Science Academy 2021 Profile, 2021).
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650 y4HIiB O3HayeHOI CTapuioi cepeAHbOI LIKOJW HABYaKThCA 3a
IHAUBIAyaJIbHUMU HaBYaJIbHUMU IIJIaHAMU, AIKI MAaKCUMAJIbHO BPaXxOBYIOTh
ixHi iHTepecu Ta MaWOyTHI wLiJji. lleHTpa/lbHUM eJileMeHTOM HaBYaJIbHOI
IpOrpaMU € HAyKOBI JOCJiJKeHH, V¥ NpoLeci BAKOHAHHA AKHUX Y4YHIBCbKa
MOJIOZb CIIBIPALlOE MiXK CO0010, @ TAKOXK i3 HAyKOBLSMHU 3 yCbOTO CBITY.
baraTo y4yHiB myOJIiKylOTh pe3yJibTaTH CBOIX [AOCJiIKeHb y HayKOBUX
BU/IAHHSIX TA BUCTYIAOTh HAa HAYKOBUX KOHPEPEHILisIX.

3a JlAaHUMU, npeJCcTaBJIeHUMHU Ha CauTi 3aKJIagy

(https://www.imsa.edu/discover-imsa/profile-mission-beliefs /), monazg 99

% 3 4350 BunyckHukiB IMSA, moynHatouu 3 1985 poky, BcTynuau [0
3aKJIa/liB BMILOI OCBiTH. Malike ABi TpeTHHM 3400yBalOTh CTYIiHb i3
MaTeMaTUKKW ab0 MPUPOJHHWYMX HAYK — 3HA4YHO OiJibllle, HiXK 3araJjibHa
KiJIbKICTh BUNYCKHUKIB aMEpPUKAHCbKUX CTAPUIUX CEPEeHIX MIKiJ, i 6i/bIl
HDDK Yy YOTUPU pa3u BUIe cepeHbOro piBHA cepe/, AiBYaT. BunyckHuKaMu
AkazeMil MaTeMaTHUKH Ta NPUPOJHUYUX HAYK LITATY [JJIIHOKC € NPOBiAHI
JIOCJiJHUKHY, iHKeHepH, BUKJIaJadi Ta nignpuemui (Illinois Mathematics and
Science Academy (IMSA)).

Ak cBiYaTh AocCaiPKeHH, caMe crieliaiizoBaHi STEM-1IKOJIU TOTYIOTh
MalOyTHIX (axiBLiB y JAaHil raaysi. Afke iX BUIYCKHUKM HABYalOTbCS B
3akJ1agax Buioi ocBiTv 3a STEM-cneniasbHocTAMHU Maibke Ha 50 % dacrime,
HD>K BUIYCKHUKH IHIIUX 3aKJIaZiB 3araJibHOI cepeHbOoi OCBITH. [IopiBHAHO i3
cepelHiM IOKAa3HUKOM MO KpaiHi, Maibke Ha 20 % Oinblle BUNYCKHUKIB
cesieKTUBHUX STEM-1mikisi oTpumyroTh cTymiHb y rany3i STEM mnpoTtsirom
YOTHUPHOX POKIB MiCJiA 3aKiHYEeHHA CepeHbOI IIIKOJIN.

Jloc/iAHUKK TMOSICHIOIOTh O3HAuyeHi BUIlle (AaKTH HHU3KOK MNPUYMH:
MaTeMaTUYHO Ta MPUPOJAHUYO-HAYKOBO o06JapoBaHi y4Hi d4acrinie
BCTYNAKOTh [0 3akyafiB BuUIoi ocBiTMU STEM crnpsMyBaHHS, K0 IM
NPONOHYIOTH HaBYaJIbHI MNPOrpaMUd MiJABUILEHOTO PIBHA CKJIAJHOCTI,

BUKJIaJaHHA BI/ICOKOKBaJIi(l)iKOBaHI/IMI/I Cl)aXiBL[HMI/I Ta CTHUMYJIOBAHHA 3
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00Ky OJIHOJIITKIB. Y4acTb B OpUTriHAJbHUX JOCHIPKEHHSAX € YA He
HAWMNOTY>XHILIUM IHCTPYMEHTOM, 0COGJIMBO JJIsI MOJIOJIMX >KiHOK. Baxk/iuBy
pOJib BiZirpalOTh CTaXXyBaHHSA Ta HACTAaBHULTBO. X04a OJeH QakKTop
OKpeMO He MOKe CIpPaBJIATH [VMIMOOKOTO BIJIMBY, HaBYaJIbHI IPOrpaMy, [Ki
NOEAHYIOTh O3HA4YeHi PaKTOpPH, MOXKYTh BiJKPUTHU JJisl CTApLIOKJIACHUKIB
NoJaJiblili nepcrneKTruBH B raaysi STEM.

Pazom i3 TuM, Ak cBiguuTh P.CyO60THHMK, y4YHiBCbKa MOJIOJb, SKa
BiBiAye cnenianizoBaHi STEM-1ikosin He 4epe3 TJIMOOKUW iHTepec [0
STEM, a 3 iHIIMX NpPUYMUH, y CBOIK OinbmocTi He oTpuMywTb STEM-
ctyneHiB (Subotnik, 2011). /JlocAiAHUKM TaKOXX HaroJOMYKTb Ha
BaXXJIMBOCTI paHHbOro 3aJiyueHHs A0 BUBYeHHd STEM-aucuumiiz, 1o
NiZIBUILYE IAHCHU 4,0 00paHHA B MallbyTHboOMY npodecii B ranysi STEM.

[HKAt03uBHI wKou. He3Bakarour Ha ToW GakT, 1o cesieKTUBHI STEM-
IIKOJIM BiZlirpal0Th BaXKJIMBY pPOJib Yy PO3BUTKOBI 0064apOBaHOl YUYHiBCHKOI
MOJIOZI, B aMEpUKAHCbKOMY CYCIIJILCTBI CTPIMKO 3pOCTa€ iHTepec [0
nomwrpeHHs iHTeHcUBHOI STEM-0CBiTH cepep iIHIINX KaTeropiv HaceJleHHS.
Taky pouib BigirparoTs iHKAW3UBHI STEM-1mKoIH, O € BiAKPUTUMHU I
BCix. O3Ha4veHi 3aKJa[d OCBITH NMpPArHyTh HaJaTH TAaKUU CaMHM OCBITHIH
JIOCBiJl, IK i CEJIEKTHBHI IIKOJIM, ajle OPIEHTYIOTbCA Ha MOJIOJb i3 ciMeH 3
HU3bKUM piBHEM [I0XOJly Ta NMpPeACTaBHUKIB PacOBUX/eTHIYHUX TpyI, SKi
icTOpUYHO Oy/IM HEZJOCTAaTHLO pernpe3eHTOBaHi y cpepax STEM.

Buxoas4u 3 igel npo Te, 1110 06/1apOBaHICTh y rajy3i MaTeMaTHUKH Ta
NPUPOJAHUYMX HAYK MOXHa pO3BUBATHU (3aMiCTh MOIIMPEHOI paHiule
AYMKH, 1[0 MaTeMaTH4Hi Ta NpPUPOAHUYO-HAYKOBIi 3JAi6HOCTI €
BPO/I>KEHUMH, TOOTO JitOJAHMHA ab0 Mae iX, ab0 Hi), IHKJIIO3UBHI LIKOJIH, SK
NpaBuUJIO, BiIOMpPAIOTh YUHIB HIJISIXOM JioTepel Ta HAAAKThb MiATPUMKY THM,
XTO Ma€E CJAbLIUK aKaJleMidYHUM J0CBif. ThbIOTOPCTBO, KOHCYJIbTAIlil Ta iHIIi
NOCJIyTU J0NOMararThb NiATOTYBAaTU CTYAEHTIB /10 3,00y TTs BUIIOI OCBITH

3a STEM-cnenjiaJbHOCTSIMH.
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Huska mraTiB CTBOPIOIOTH iHHOBAIiMHI OCBITHI Mepexi 3 MeTOl
CTUMYJIIOBAaHHS CTBOpPeHHs iHK/I0O3MBHUX STEM-mkii Ta 06MiHy
nepejoOBUM JOCBiJOM MiXX O3HAYe€HUMHM 3aKJaJaMH Ta 3 TPaLULIMHUMU
Jlep>KaBHUMM 11KoJsiaMUu. Hanpukiiaz, 3 iHiniaTuBu iHHOBaLinHOI Mepexi T-
STEM (Texac) 6yno Bigkputo mnoHag 50 3arajJbHOOCBITHIX LIKiJ,
noynHarwuu 3 2006 poky. HaByanbHa mepexxa STEM y mitati Oraio (Ohio
STEM Learning Network) cnpusisa crBopeHHo 10 iHkaw03uBHUX STEM-
IIKiJI, OpDIEHTOBAHUX Ha pi3Hi eKOHOMIiYHi perioHu mrarty. JlocBig poboTH
O3HAa4YeHOI IHHOBALIKHOI OCBITHBOI Mepexi iIMIJIEMEHTYIOTh TaK0X LITATH
Kanidopnis, Helo-Hopk Ta [liBHiyHI KapoJtiHu.

3BaKal0UYU Ha IHHOBALIIMHICTh JOC/AIIKYBAaHUX 3aKJaJiB OCBITH,
BBaXKAEMO 3a [OLIJIbHE HaBeCTU BU3HA4YE€HHA IHKJ/IO3UBHOI CcTaplIol
cepeguboi STEM-mkosu (inclusive STEM high school - ISHS),
3alpoONOHOBAaHEe Tpymnolw BYeHUX Ha d4oui 3 b.MiH3z (Means, 2016).
JloCNIAHUKN TPAKTYIOTh IHK/JIK3UBHY cTapuly cepefHio STEM-uikosy sIK
3aKJIaJ, OCBITH, 1110 NPUMMAE HA HAaBYaHHA YYHIB Ha OCHOBI iX iHTepeciB, a
He 3/1i0HOCTEeN YUY MonepeHiX JOCATHEHbD, | Ha/la€ BCIM YYHAM MOXKJIUBICTb
NOrJIN0JIEHOTO BUBYEHHS MaTeMAaTUKW Ta NPUPOAHUYUX HAYK, HA BiIMiHY
BiZi 3BUYaMHUX CTApIIMX CepeJHixX WIKiJ, 3 MeTOW IX HiATOTOBKU [0
NOJAJIbIIOr0 HaBYaHHA B 3akjaZax BUIOI OCBITM 03HA4Y€HOrO
cupAMyBaHHA. ISHS 3apaxoByrOTb y4HIB LIJIAXOM IOJAHHA 3adBKH, He
BUMMaram4iu BHUCOKHUX OasiB AJid BCTYNy A0 CTapLIOi cepeAHbOi LIKOJIU.
O3HayeHi MIKOJM TNpH3HA4YeHi JJid PO3BUTKYy B MwmKoJsApiB STEM-
KOMIIETEHTHOCTEH, a He BiZj60py 061apoBaHux y ranysi STEM yuHiB.

Y 1bOMy KOHTEKCTi 3aCJyrOBY€ Ha yBary KOHLeITyaJbHa MOJeJb
IHKJI03UBHOI ~ cTapwol  cepegHboi  STEM-mikosy,  3anpolioHOBaHa
3ralaHMMU  BUIEe JOCJAiJHUKAMH, sKa Bijobpaka€e B3aEMO3B’A30K
KOHCTPYKTUBHUX OCOOJIMBOCTEN iHKJ/IIO3UBHHUX CTApIIMX CepeiHiX IIKiJI

STEM Ta pe3yabTaTiB HaBYaHHA Y4YHIB, AKi [A03BOJIATH BCTYNUTH [0
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3akJaZiiB BUlLIOl ocBiTH STEM cnpsimyBaHHA W 0O6paTH B MaWOyTHbOMY

STEM-npodeciw (puB. puc. 2.1).

XapakTepuCTUKU
ISHS

Opranizaniiina cTpykrypa
STEM-kypciB
- BUCOKI BUMOTH JI0 KYPCiB;
- STEM-knacu, il
HABYAIOTHCS YUHI 31
3MILIaHUMU 3110HOCTAMU

Pe3ynpratn HaBUaHHA

[Mormu6neni STEM-kypcu

Bucoka AKICTh
BHKJIAIaHHSA

- BUKJIQJIaHHS, OPIEHTOBAHE
Ha BUMOTH pedopm;

- BUCOKOKBaJTi(pikoBaHi

QTP I\A—‘IUT/TTPT[‘;

A

\ 4

STEM nocsraeHus

[TepcnekTrBu

A 4

Ileparoriyna mixTpumMka
- Omu3pKicTh 1 JOBipa
BUHTEIIIB;

- TporpaMd  MIATPUMKH,
MapTHEPCTBA Ta THIOTOPCTBA

IaTrepec mo STEM-

IISUIBHOCTI Ta 1I€HTHYHICTE

\ 4

Beryn no
3aKJIaiB BUIO]
ocBitu STEM
CIIpSIMyBaHHS

STEM-nocBia Ta poabosi
mopaei
- MM03aHaBYaJILHHUI Ta JOCBIJ
pEaIbHOTO JKUTTS;
- TOTOBHICTh JI0 BCTYIYy O
3BO ta STEM-npodeciit

CamoedeKxTuBHICTh Ta
Kap €pHI MparHeHHS B

rany3i STEM

Puc. 2.1. KoHuentyajibHa MoJieJib iHK/JIIO3UBHOI CTapIlIoi cepeiHbOl

STEM-mikosu (Means, 2016)

AckpaBUM NpuUKAaLOM IHK/JIKO3MBHOI WKOJM € CTapluia cepejHd

mkosia Delta High School (mtat Bamuurron). 3a copusiHHA MicLieBUX

6i3HecoBUX JifepiB, 1mKoJsa 6yJsa BigkpuTa B 2009 poui, npuHUHABIIM Ha
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HaB4YaHHA OsM3bko 100 cTapIOK/IACHUKIB, OOpaHUX 3a [JOINOMOTOI0
snotepei. Kontunrent yuHiB Delta High School Big6buBae gemorpadivni
NOKa3HUKU HaBuyaJbHUX OKpyriB KeHHeBik (Kennewick), Piuneng
(Richland) Ta Ilacko (Pasco). Bxxe Bocenu 2012 poky B 9-12 kjacax
O03Ha4yeHoro 3akjaay HaByanucd 400 y4yHiB.

Delta High School ctana ognieo 3 nepmux STEM-opieHTOBaHHUX
WKig mrary i nizorHuM npoektoM ®Ponay STEM-ocBiTh y wrari
Bamuurron (Washington State STEM  Education Foundation).
diHaHCyBaHHA HAAXOAHUTH i3 KOXXHOTO 3 TPbOX HaBYaJbHUX OKpPYTiB Ta
JIOIOBHIOETbCA TpaHTaMM Bifi PoHAYy Ta 6araThbOX iHIIKMX MapTHEDIB,
BKJIIOYAIOYM  HAyKOBO-ZoCAifHUM  iHcTuTyT barttenn  (Battelle),
YHiBepcuTeT wtaTy BamuurroH i konemx Konymo6ia Belici, skuil Hajae
HaB4YaJIbHUUW NPOCTIp Y CBOEMY KaMITYCi.

llenTpasibHUM esleMeHTOM HaB4yasibHOI mporpamu Delta High School €
NO€E€NHAHHA NPUPOJHUYMX HAYK, TEXHOJIOTIH, IHXKeHEepHUX, MaTeMaTUYHUX
Ta TyMaHITapHUX HayK y Mpoleci NpaKTUYHOr0 MPOOJIEMHOrO0 HaBYaHHS.
HaByasnbHUM m1aHOM nepepb6adyeHo 90-XBUJIMHHI 3aHATTS, KOHCYJIbTaLii
00 HaBYaJIbHOI AidJbHOCTI Ta BCTYNy [0 3aKJaZiB BHILNOI OCBITH,
HacTaBHULTBO B Kap'epi STEM-daxiByusMu, cTaxkyBaHHS, CIOCTEPEXEeHHS
3a po6oTtoto STEM-¢axiBliB Ha po604oMy Micllii Ta ceMiHapH Vi1 CTapLIUX
KypciB. 3akJiaZ, OCBiTM HaroJIoulye Ha HeOOXiAHOCTI HaJlaHHA
IEpCOHAJII30BAHMUX  OCBITHIX MOCAyr, HacaMmiepes iHAUBIAYAJIBHOI
B3a€EMO/il YYHIB TAa BUYUTEJIIB i3 ypaxyBaHHAM CUJIbHUX CTOPIH Ta IHTepeciB
Y4HIB Ta 3/[iNCHEHHS PEeTEeJIbHOI0 KOHTPOJIKO IX YCHIIIHOCTI.

3ayBaKMMO, 10 Hapasi TPUBAKTb JOCHIPKEHHA LOA0 BUBYEHHSH
epeKTUBHOCTI JigibHOCTI iHK/IO3uBHUX STEM-1ukisn, xo4a pesysbTaTu
TeCTyBaHHdA, IIPOBeJeHI B KUJIbKOX IITaTaX, JgEMOHCTPYHOTb [JedKi
no3uTuBHI epekTu. Hanpukiag, yuni crapmux cepegHix STEM-uikin wraty

Texac (T-STEM) oTpumyloTb TpOXA BULi pe3yJbTaTH MiJ 4ac
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NPOXOJKEHHH J[epKaBHUX TeCTax i3 MaTeMaTUKU Ta MPUPOLAHUYUX
JUCLUMILIIH, piJillie MPONYyCKalTh 3aHATTS Ta OOUpAlThb JJisi BUBYEHHS
KypCU OiJblll BUCOKOTO piBHS, HDXK IXHI OJHOJIITKH, NOPiBHSHO i3
3araJibHOOCBITHIMM IIKOJIaMU 11bOT0 X TaTy (Young et al., 2011).

TakoX BBaXXaeMO 3a [JOLiJIbHe 3BEpPHYTUCA [0 XapaKTepUCTUK
iHka03uBHUX STEM-11KiJ, OTpMMaHUX Yy pe3yJbTaTi KiJIbKICHUX
JOCJip)KeHb, 3AiMCHEHUX aMepHKAaHCbKUMHU BUYEHUMHU. 30KpeMa,
JOCJHIJHUKAaMH BUSABJIEHO, 110 iHKJIO3WBHI STEM-11KOJ/IM, MOpPIBHAHO i3
CeJIEKTUBHUMHU LIKOJIaMH, 00CJIyTOBYIOTh )013114% KIJIbKICTb
adpoamMepUKaHI|iB, iCMAaHOMOBHUX Ta MaJio3abe3ne4yeHUX y4HiB. Bisibie
TOr0, IHKJIO3WBHI IIKOJU TMPONOHYKTh OJIbII BHUCOKUKA piBEHb
nepcoHaJsiszalil 3a /JONOMOrOK TaKUX CTpaTerik, fK «3aKpillJIeHHA»
BUMTEJIA 332 OAHUMU U TUMU CAMUMM YYHAMU IPOTATOM JEKiJIbKOX POKIiB
Ta NpPU3HAYEeHHS y4YHAM NpodeciiHUX HACTaBHUKIB, fKi BiZjoOpa)kaloThb
IXHIO pacoBYy Ta €THIYHY IPUHAJIEXKHICTb.

3ac/ayroBye Ha yBary AOCJi/P)KeHHSI ePEKTUBHOCTI iHKJIIO3UBHUX
wkis (Means, 2016), 3ailicHeHe B 20 3akJ/ajax OCBITHU CeMU WLITATIiB
(Oramio (4), Texac (4), Bamunrron (4), Kanidopnia (3), I[liBHiuHa
Kaposina (2), Tennecci (2), Helo-Hopk (1), Ha oCHOBi AKOro aBTOpH
BUOKPEMMUJIU BiCIM KJIHYOBUX €JIeMEHTIB 03Ha4YeHUX 3aKaaAiB. [lo Takux
eJIeMeHTiB 06YyJ10 BKJIIOUEHO:

- OCHOBHI (MMOB’sI3aHi 3 HABYAHHSIM Ta He MOB’sI3aHi 3 HABYAHHSIM ).
- JIONOMIXKHI.

[IoB’si3a”Hi 3 HaBYaHHSIM eJIEMEHTU CTOCYIOTbCS TMeJaroriyHux
CTpaTeriil Ta JOCATHEHHS Y4YHSAMH akKajJleMiyHux uised. He moB’s3aHi 3
HaBYaHHSIM eJIEMEHTH CTOCYIOThCS COL[ia/IbHOTO Ta eMOL[iTHOTO J,06p0O0y Ty
Y4YHIB, @ TaKOX yJAO0CKOHaJieHHs cucteMu STEM-ocBiTM mno3a MexaMu
mKoyau. /Jlo JAONOMDKHUX eJIeMEeHTIB HaJieXXaTb CTpaTerii Ta 30BHILIHI

YHHHUKMY, 10 NiITPUMYIOTh OCHOBHI eJleMeHTH (AUB. puc. 2.2).
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Puc. 2.2. Kiito4oBi es1leMeHTH iHK/I03UBHUX STEM-11Kiz

Jlani po3srJisiHe Li eJileMeHTH JOKJaAHille.

llepconanizoeaHe  HasuaHHsa  (Personalization of  Learning)
Bil/I3epKaJIlO€ ier0, 10 HAaBYaHHA CJI1J IiJJallTOBYBAaTH MiJ, YHIKaJIbHI
3JIIGHOCTi Ta iHTepecH KO>KHOTO Y4YHS. 3TiJHO 3 BU3HAYEHHSM, NOJAaHUM B
a”HasiTudHOMYy 3BiTi @oHay Bina ta Mesingu ertc «PaHHiN nmporpec:
NpPOMiXKHI JloC/i/P)KeHHsI nepcoHasizoBaHoro HaByaHHs» (Early progress:
Interim research on personalized learning), nepcoHasii3oBaHe HaBYaHHS
SIBJISIE COO00 CUCTEMM Ta MiJIXO/JH, 1[0 MOrJUOJIITh 03HAYEHHUH NMPOIEeC
IIJIAXOM aJanTyBaHHS BUKJIAQJJaHHA [0 MNOTpeb, yMiHb, HAaBUYOK Ta
iHTepeciB KoxxHorO yuHsl (Bill & Melinda Gates Foundation, 2014, c. 2).
[lepcoHaJtizalis HaBYaHHS IMepejbadae BiIMOBY BiJi €AWHOI AJsd BCiX
CTpaTerii Ha KOPUCTb IHAWBIAYaJIbHUM HaBYaJIbHUM TPAEKTOPIAM.
[Ipuknagamu CKJIQJIOBUX epCoHaIi30BaHOI0 HaBYaHH4, 110
3aCTOCOBYIOTBCSA B OCJIIP)KYBAHUX IHKJIFO3UBHUX CTapIIUX cepeHix STEM-
IIKOJIaX, MOXYTb CJYTryBaTH JAudepeHIliioBaHe BUKJIAJAaHHS BYUTEJIEM
npejMeTy Ha OCHOBI MmoTpeb® y HaB4YaHHi, 3alMpoBa/PKEHHS THYYKOTO

PO3KJIaZly Ta YYHIBCHKOI aBTOHOMIL.
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IIpobsiemHe HasuaHHsi (Problem-Based Learning - PBL), y Haii6isibii
3araJilbHOMy BUIJISAZi, $SBJ€ €000 TEXHOJIOTi0, 10 Mepejbavyae
BUpIillEeHHA YYHAMMU MpoOJEeMU [Jil [OCATHEHHS HaBYaJIbHUX LjiJed
(Savery, 2015). OgHak, K 3acBig4YWJIO JOC/HiAKeHHs, GOpPMMU OpraHisalil
Npo6JIeMHOTO HaBYaHHS B O3HAaY€HUX LIKOJIaX Bifpi3HAThbCA. Hanpuknaag,
PBL moxe nepejbadaTu K JOBrOCTPOKOBUM MPOEKT, 1110 TPUBAE MPOTATOM
JIEKIJIbKOX THXKHIB, TaK i BUpIlIEHHS MEeBHOI MP06JiEMU NMPOTATOM OJIHOTO
ypoKy. /ledki 3aBAaHHA ab0 MPOEKTU NMPOOJIEMHOr0 HABYaHHS CIPSMOBaHi
Ha BUpilIEHHS IITy4YHO CTBOPEHUX mpobJsieM, ToAi fAK  iHWII
30Cepe/KYI0ThCS Ha Mpo6JieMi, ika iCHYeE B peaJibHOMY CBiTi. [0 ciJIbHUX
XapaKTEepUCTUK NpOOJIEMHOTO HaBYaHHA  JOCHAIJHUKHA  BiJHOCAT:
YCTaHOBJIEHHS] YYHSIMU MIKAUCHUIJIIHAPHUX 3B’ A3KIB; NiTPUMKa NPoLecy
BUKJ/IQZJaHHA 30BHILIHIMKA NapTHepaMH; HaJaHHA BYUTeJIeM J[OIOMOTH
YUHAM, Ki JOCTIPKYIOTh Ipo6seMu peanbHoOro cBiTy (Means et al,, 2016).

llocunene HasyaHHa (Rigorous Learning) 3ocepeXyeTbcsd Ha
CKJIaITHOMY 3MIiCTi HaBYaJIbHOI'0 MaTepiaay Ta Ipolecax, 10 CTUMYJIIITh
ni3HaBa/IbHY aKTUBHICTb y4HiB. b. bsiek6epH TpakTye nocujieHe HaBYaHHSA
SIK «CTBOPEHHS CepeJlOBUIA, 1110 OyJle CTUMYJIIOBAaTH yYHS HaBYaTHUCA Ha
BUCOKOMY DiBHI, i IpU LIbOMY KO>X€H y4€Hb OTPUMAE HEOOXiIHY AJIS1 bOTO
neaaroriuny migtTpuMky» (Blackburn, 2008, c. 2).

Pozsumok npogecitinux ma scummesux Hasuyok (Career, Technology,
and Life Skills). O3HaueHul esieMeHT nepejb6ayae OpieHTAIlil0 BUKJIaJaHHS
Ta HaBYaHHSI Ha PO3BUTOK HABUYOK, HEOOXIHUX YYHAM [Jisl OAAJIBILIOTO
HaBYaHHS B 3akJajJii BUIOI OCBiTHM, MaWbOyTHbOI Kap'epu Ta
KUTTELIAJNBHOCTI  3arasioM. CKJ/JIaZoBI J@HOrO eJIeMEHTY MOXKYTh
OXOIJIDBATH SIK 6e3nocepeHbO HAOyTTs 3HAaHb Ta BMiHb, HEOOXiHUX 15
npaneBJsialiTyBaHHs B ranysi STEM, Tak i BK/II0YaTU HAaBUYKH, SIKi CTAaHYTh
y HaroZli Ha Oy/JAb-KOMy MalOyTHbOMY pO060YOMYy MicCli, HampuKJaj

KOMYHiKaTI/IBHi HaBHU4YKH ab0 TaﬁM-MeHe,L[H(MeHT.
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CmeopeHHs  WKIAbHOI  ChniAbHOMU mMdad  BUXOBAHHA  ho4ymms
HasexcHocmi do yiei cnianbHomu (School community and belonging).
O3HayeHUU esieMeHT QPOKYCYETHCA Ha acleKTaxX PO3BUTKY Y4YHIB CTapIUIUX
cepeiHiX IIKiJ, He MOB'S3aHUX i3 IXHIM HaBYaHHSIM. Y JJaHOMY KOHTEKCTI
UAeTbCd NpPO CTBOPEHHS MIIHOI OpraHi3alinHol KyJbTYpHd WIKOJHK Ta
3a/l0BOJIEHHSI e€MOLIiIMHUX NOoTpe6 y4HiB. baraTo iHKJ/IWO3WMBHUX CTapLIUX
cepefHix STEM-1ikin Ha3UBalThb oprasizayinHy KyJIbTYpY
HaWBaXXJIMBILIOK CKJAJ0BOK ycCHixy Y4HiB. [ledKi 3ak/jaay ONMCYBaJv
«CiMEMHY»  KyJbTypy, TOZAI dK IHIII  30CepepKyBaJuCd  Ha
3arajJibHONIKIJIbHIM KyJbTypi npodecioHanisMmy. Ha mpakTuii HasBHICTb
O03HAY€EHOTI'0 eJIEMEHTY B XapaKTepucTUl iHK/I3uBHOI STEM-1Ko/1 Masa
TaKi NPOSIBU: «[lepCOHaJ 3aKJIaZy NiITPUMY€E BCi IOTPeOU Y4YHH, a He JIUIIE
HaBYaJ/IbHi»; «y4Hi CTaBJATbCA OAUH [0 OLHOrO 3 JOBIipOI W NOBArow»;
«y4Hi OepyThb y4yacTb y Mpoueci NPUHWHATTA pilleHb Yy MIKOJi»; Ta
«IepCoHaJ 3akKJjaay JOTPUMYETHCA WIKIJIBHOIO KOJLEKCY NOBEAIHKU Ta
niHHocrtel» (Means et al., 2016).

CmeopeHHsi no3awkinbHoi  cninbHomu  (External Community)
BiZIOYBa€ETbCA y MpolieCi HaJlaroJ)KeHHsl B3aEMOJii IIKOJU 3 4YJeHaMH
rpoMaZ iy Ta IHIIUMH YCTaHOBaMU. Y JedKUX BUIAJKAX LIKOJU MOXYTb
MaTH TiCHI B3a€EMOBIJHOCHUHM 3 MICLEBOI YU JepKaBHOK I'poMajoro. B
iHIMX BUMajAKax, 3akKJaJd OCBITM pOOJATH aKIEHT Ha PO3BUTKOBI
OCBITSIHCBHKOTI'O CIliBTOBapucTBa caMme B ranysi STEM, mo nepenbayae ooMiH
Kpal¥MHU IPAaKTUKAMU Ta OCBITHIMHU CTpPATEriAMH 3 iIHIIUMHU LIKOJIAMH.

CmassneHHss ma noeediHka 64yumesie BUCTYNAKTb JONOMIXKHUM
eJIEMEHTOM, 1[0 YMOXJIHUBJIKE QYHKIIOHYBAaHHS OKpECJEHUX BHUIIE
OCHOBHHUX eJIEMEHTiB. 30KpeMa, BaXKJIMBUMU UYUMHHUKaMU e(PeKTUBHOTO
bYHKIIIOHYBaHHSI WIKOJIM € HaJIaro/PKEHHs1 CHiBOpalli MiX y4YUTEJSIMH,
CTUMYJIIOBAaHHS KEepPiBHMKOM IIKOJM HpodeciiHOro 3poCTaHHSA Ta

PO3BUTKY BUMTEJIIB, y4aCTh YYUTEJIB Y IPOLeCi IPUUHATTS pillleHb TOLIO.
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Cepen [HwuUX YUHHUKIB, WO 6NAUBAKOMb HA peaJji3ayito modesai
IHKA03Uu8HOI STEM-wKoau, JOCAIJHUKU BUOKPEMJIIOIOTh XapaKTEePUCTUKU
opraHisanii, Je BIOPOBAJPKYETbCA IHHOBALlid, 30BHIIIHIK KJiMaT
(Mo TUYHUM, TPOMAJICbKHMI), 110 OTOYYE iHHOBAIili Ta XapaKTEPUCTUKU
kopucrtyBaua (Century etal., 2012).

STEM-opieHmoeaHi wKo/au npogecitiHo-mexHiYHoI oceimu
3IMCHIOIOTh HaBYaHHS Y4YHIB Y MeXax NMPaKTUKO-OPiEHTOBAHUX MpPOrpam
MiAITOTOBKU TEXHOJIOTIYHO [OCBIAYEHHUX INMPALIBHUKIB. ¥ [IbOMY KOHTEKCTI
CJIIJ 3aYBaXKUTH, 1[0 B CY4aCHUX YMOBAX BAXXKO IIPOBECTH YiTKY MeXy MiX
STEM-opieHTOBaHUMHM LIKOJaMM NPOPeCiiHO-TeXHIYHOI OCBITHU Ta iHIIUMH
nporpamMmaMu STEM-ocCBiTH, OCKiJIbKM Maike BCi 3akjaayd mnpodecikHo-
TEXHIYHOI OCBITHU Ti€l0 4H iHIIOW0 Mipoto noB’s3aHi 3i STEM-ranyssamu.

STEM-aucuumiiHu MOXYTb OyTH BKJIIOUYEHI B OyAb-IKy MOJeJb
oprasizanii npodeciiHO-TeXHIYHOI OCBiTH, BKJ/OYAK4YWd perioHasbHi
npodecCiiHO-TEeXHIYHI LIeHTpPH, cepeAHi ILKOJU NpoPeciiHO-TEXHIUHOI
OCBITH ab0 akaieMil Kap’€pH B CTapLIUX CEPeSHIX LIKOJIaX.

fckpaBuMm npukinagom STEM-opieHTOBaHOI 1WIKOJM HpodeciiiHO-
TEXHIYHOI OCBITH € cTapma cepefHs wkosa Sussex Technical High School
(wraTt [lenaBep). 3acHoBaHa B 1961 poni sk 3a04yHa 1LIKOJIA, HUHI Sussex
Technical High School o6cayroBye monax 1300 mkossipiB, ob6paHuX 3a
JIONIOMOTO10 JIOTepel, IKi HaBYalOTbCA 3a JeHHOW gopMoro. Maibke TpeTHHaA
YUHIB MOXOJHWTb i3 Masio3abe3nedyeHux cimel. Cepef; CBOIX NOCATHEHDb 3aKJa/,
Ma€ HaWBUIIMKW PEWTHHI y JepKaBi — «HaMKpalla IIKOoJIa» — Ha OCHOBI
pe3y/sbTaTiB TeCTiB 13 MaTeMaTHUKHM, 4YUTaHH{A, IPUPOJO3HABCTBA Ta
CYCIJIbHUX HayK. TaKoX BaXKJIMBO 3BepHYTH yBary, mo 98 % I1iKoJispiB
3aKiHuYylOTb HaB4YaHHs (Delaware Department of Education).

[lIlkos1a 3ab6e3medyye KOMIIJIEKCHY OCBITHIO MNporpamy, 10 MOEAHYE
TEeXHIYHY OCBITY 3 OCHOBHMMH aKaJIeMiYHHMMH KypcaMHh KW Ha3UBAETHCS

«TexageMmisa». KoxeH y4YeHb OTpPUMYE OCBITHI MNOCAYTM B OJHINA i3
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15 TexHIYHUX Trajiy3el, 10 BiJNOBiIalOTh MiCLleBUM NOTpebaM O6i3Hecy
(aBTOMOOI/ZIbHI TEXHOJIOTiM, TEXHOJIOTii OXOpPOHU 3/JI0pOB’s/HaJaHHS
NOCJYT, KOMYHiKalii/iHpopMaliiHi TexHOoJIOorii, MPOMHUCIOBI/iHXXEeHEPHI
TE€XHOJIOTII TOI110).

[IpoTaromMm mnepmoro poKy HaB4YaHHA YyYHI O3HA4Ye€HOl CTaplol
cepefHbOI  IIKOJWA BHUBYAKOTH OCHOBHI  aKaJeMiyHI Kypcu Ta
O3HAWOMJIIOTBHCA 3 PI3SHOMAHITHUMU TEeXHIYHUMMHU Trajly3dMU 3 MeTO0
00paHHA MaWbyTHbOI npodecii. [loTiM y4Hi 06UpalTh OAHY MpOrpamy
HaB4YaHHA AJg 10-12 kjaciB. Y BUIIyCKHOMY KJaci y4Hi 6epyThb y4acTb Y
«BUCTaBLi MaucTepHocTi» B rany3i STEM, gy 4oro KoXXeH CTBOPIOE
BAaXKJIMBUM TEXHIYHUW MPOAYKT, TOTYE HAYKOBY PpOOOTY Ta pOOUTH
odililiHy npe3eHTallilo, IKi OI[iIHIOIThCA aJMiHiCTpalli€l0, BUKJaJla4yaMHy Ta
npeJiCTaBHUKaMU 0i3Hecy/BUpPOOHULTBA. TakKoX y4HI MawTb 6araTo
MOXXJIMBOCTEM JIJII HaBYaHHS Ha po604YoMy Miclli 3a o6paHoto0 npodeciero
(Delaware Department of Education).

Okpecsorouu  3MicTOBO-iponecyanbHi 3acagu STEM-ocBitu vy
ctapuid cepefHin mkoJsi CIIA, BBaKaEMO 3a JOLiJIbHE 3ayBaXKWUTH, L0
KpiM pO3IJIAHYTUX BHIEe THUMIB 3akKJa/liB, BUBUYEHHS OKpeMHUX abo
iHTerpoBanux STEM-KypciB DpOmoHyoOTh MamXe BCi cTrapui cepenHi
IIKOJIM KpalHU. Pa30M i3 TUM, He BCi Y4HI TAaKUX WIKIJI MalOTh MOTUBALLiIO 10
BUBYEHHS TAaKUX KypCiB Ta/ab0 obpaHHa MalbOyTHbOI npodecii, moB’3aHoOi
31 STEM-rasnys3io. Oco6s11BO e CTOCYETBCA HeJ0CTaTHbO
penpe3eHTOBAHMX BepPCTB HaceJeHHd Ta AiBYaT. AMepUKaHCbKI
JOCTAIIHUKU HaWKpalUM BHUXOJOM i3 O03HA4Y€HOI CUTYyallii BBaXXaKThb
pPO3BUTOK MeHTOpPCTBA B STEM-0CBITI.

3a TBep/MkeHHAM daxiBuiB HallioHasbHOro HaykoBOro QoHAY
(National Science Foundation, 2019), menTopctBo B STEM-o0cCBiTi Mae
BUpillla/ibHE 3HAYEHHS /I PO3BUTKY HAlliOHAJIBHOTO IHTEJeKTyaJbHOr O

Kanitaay. AMepukaHcbKi pocaigHnuku K. ETkins, b. [lyren, M. [lpomroJia-
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CepMeH Ta iH. (Atkins et al., 2020) posrasjgaoTb peHOMEH MEHTOPCTBA B
STEM-ocBiTi kpi3b npusMy Teopii izeHTU4YHOCTI (identity theory). 3rigHo 3
KOHIIENTYaJIbHUMHU IOJIOKEHHSAMU O3HA4Y€HO1 Teopii, 0co6H, AKi 3adBJIAIOTH
PO CBOIO iJIEHTUYHICTh, IPUNKCYIOTh COOI Habip 3HaYeHb PO CBOIO POJib,
NPUHAJIEXKHICTh [0 MEBHOI Ipynu abo yHiKaJbHY ocobucTticth (Burke &
Stets, 2009). IloTiM 1ji 3Ha4YeHHs NepefalwTbCsd IHIIKUM 3a AOMNOMOTOI0
NOBEJiIHKM Ta COLiaJIbHUX B3aEMOJIW; JIIOAWA IHTEpPNpPeTYHThb BifMOBiAi
IHIIMX Ha LI B3aEMOJII AK CXBaJIeHHA YU HEeCXBaJIeHHH, a TAK0X 3MIHIOIOTb
abo  KOHTpPOJIIOTb CBOK  ileHTHuHicTh. [lpouec ¢$opmyBaHHA
IIEHTUYHOCTI BKJIIOYAE CIOYATKy OavyeHHs cebe SK 0OCOOM, fIKa Mae€
IJ€HTUYHICTh, NOTIM NiATBEPKEHHA IHIIUMU L€l IL4EeHTUYHOCTI Ta,
BpeLUTi-peluT, po3rjad[ CBOEl iIIEHTUYHOCTI AK BUAATHOI YU NOMITHOI
(Burke & Stets, 2009; Stets et al, 2017). YdeHi BBaKalTbh, 110 OiJbII
NOMITHI iJeHTUYHOCTI ab0 Ti, 1[0 3alMalOTh BHUILi MO3Ullii B iepapxil Bcix
iIEeHTUYHOCTEH, 3 YACOM CTAKTh Oi/blI CTIKKKUMU (Serpe & Stryker, 2011).

JocnimxkenHsa 3 npob6seM STEM-ocBiTH QOKyCyrOTbCS NepeBaXXKHO Ha
HAyKOBiM i/leHTUYHOCTiI (TOOTO OTOTOXXHEHHi cebe 3 y4eHHM), L0 CHOpPHUSE
NOKpallleHHI0 HaBYaJIbHUX JociarHeHb y ranysi STEM Ta 36epexeHHi
iHTepecy [0 BMBYEHHSl O3Ha4eHUX AWcUUILVIiH (Maton et al, 2016). ¥ cBorwo
yepry, 3ac060M pOpMyBaHHS HAYKOBOI i/leHTUYHOCTiI BUCTYIIAE MEHTOPCTBO.
Tak, Hamnpuk/iaz, AOCHIPKEHHd, IpPOBeJleHe cepeJ, YYHiB-IpeJCTaBHUKIB
HEeJJOCTaTHbO  pPENpPE3EeHTOBAHUX BEPCTB  HaceJeHHd (MOBHUX Ta
HallilOHAJIbHUX MEHIIMH, BUXIJLIB i3 CiMeH i3 HU3bKHM piBHEM J0XOAY, 3
OCOOJIUBUMM TMOTpebaMu Ta iH.), MPOAEMOHCTPYBaJO, 10 MEHTOPCTBO
CIIPaBUJIO TO3UTHBHUH BIJIMB HA PO3BUTOK IXHbOI HAYKOBOI iIeHTUYHOCTI Ta
Kap’epHuX axiB y rany3i STEM (Summers & Hrabowski, 2006).

HaykoBui (Byars-Winston et al, 2015; Estrada et al, 2018)
HaroJIOywTb, 110 MEHTOPU CHPUSITb GOPMyBaHHIO HAYKOBOI

ileHTUYHOCTI 3a [JONOMOrOK O3HAMOMJIEHHS Y4YHIB i3 Kap €pHUMU
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pecypcaMM Ta MOXJIHWBOCTSAAMU /Il 3JIMCHEHHSI HAyKOBHUX JOCJi[KEHD,
Ha/JlaHHA eMOL|iiHOl MiATPUMKH, BHXOBAaHHf y VYYHIB YIIEBHEHOCTiI Ta
HayKOBOI caM0e(peKTUBHOCTI.

3ayBaxuMo, 10 poJsib MeHTOpa B STEM-0CBiTIi B aMepHUKaHCbKUX
IIKOJIaX MOXX€ BHUKOHYBaTH UIMPOKE KOJIO 0Cib6, a caMe BYUTEI,
BUkJazaui 3BO, acnipanTu abo JOKTOpPAHTH, OAHOJIITKH, APY3i, YIeHH
rpoMajau Ta ciM’'d. BignoBifHO, HaCTaBHUIbKI CTOCYHKH MOXYTb OyTH
dbopMasbHUMU (CIJIAHOBAHMMU Ta OpPraHi3oBaHUMHM 3a JOMNOMOTOH0
CTPYKTYpOBaHUX HporpaM abo BTpydaHb) abo HedpopMaJbHUMHU (ILO
BUHUKAIOTh 4Yepe3 iCHyw04i BiJHOCHMHM ab0 Mmo3a CTPYKTYpPOBAaHUMHU
nporpaMaMu) 3a CBOEK CYTHICTHO.

Ak 3a3HayeHo B pgonosifl HauioHasbHOI akazemili NpUPOAHUYMX,
imkeHepHUX Ta MeaudyHux Hayk (National Academies of Sciences,
Engineering, and Medicine), epekTuBHEe MEHTOPCTBO Ma€ TaKi CKJIa/0OBI:

o @yHKyii niOmpumku - TICHXOCOLiaJIbHOI, Kap'€pHOI, a TaKO0X
CTBOPEHHSI MOXJIMBOCTEW [JJis 3aJ0BOJIEHHS MOTpPeb Ta iHTepeciB
Y4YHIB;

e Jogipa - pO3BUBAETHCSA, KOJIM MEHTOPH U Y4Hi CHiJIbHO MpallOl0Th
Ha/l BUSIBJEHHSM Ta peaJii3alli€elo CBOIX CHJIbHUX ILiiJield, MOTpeob i
NpiOpUTETIB, AKI MOXYTb 3MIHIOBAaTUCA 3 4YacOM Ta, BiJNOBIJHO,
NOTPeOYyITh KOPUTYBaHHS;

e camopegekcisi — epeKTHBHE MEHTOPCTBO Nepe/ibayae KPpUTUUHY Ta
4yeCcHy caMopedJieKcilo Ha BCiX eTanax Npolecy HaCTaBHUIITBA;

® OUIKY8AHHS — Y JAHOMY KOHTEKCTI MIeThCS PO HEOOXiAHICTh YiTKOIO
BU3HAUYEHHS MEHTOPOM BJIACHUX OYiKyBaHb Ta CTBOPEHHS 6€3MEeYHOr0
POCTOPY AJI YITKOTO BU3HAYEHHH YYHAMM IXHIX O4iKyBaHb;

® BUX0BAHHS — B3a€EMOJIil HACTABHUKA Ta Y4YHS BIJIMBAE HAa PO3BUTOK
iXHIX cTaBJieHb, NOBeAiHKY Ta camoedeKkTUBHicTb (The Science of

Effective Mentorship in STEMM, 2019).
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Y cydacHux ymoBax y CIIA nporpamu MeHTopcTBa B STEM-0CBITI

NPOINOHYIOTh HU3Ka OpraHisanii (guB. Tabu. 2.1).

Tabauys 2.1

IIporpamu meHTopcTBa B STEM-ocBiTi y CIIA

Hassa XapaKTepHCTHUKa IPOrpaMHu
opradisaijii/nporpamMu
3M/Ilporpama STEP JlocATHEHHA CclHpaBeJIMBUX pe3yJbTaTiB HaBYaHHA Ta

030pO€EHHA HACTYNHHUX MOKOJIIHb YY€HUX IHCTPyMEHTaMHu U
JIOCBiZIOM U1l yCHIIIHOI MaWOYTHBOI AisIJIbHOCTI

Genentech/Genentech’s
Futurelab Initiative

HagaHHA BciM y4yHAM 1-12 KJaciB MOMJIMBOCTI 3aXOMUTHCS
HAyKOI0, 1X 3aJly4eHHd [0 eKCIIepUMEeHTA/IBHOI JidJIbHOCTI Ta
3a0X04YeHHs JI0 BUOOPY MaWbyTHbOI npodecii, MoB’sA3aHoil 3i
STEM. MeTa nporpamu Futurelab nossirae B po3kpUTTi OTeH-
Ljiasly y4HiB K HaCTYIIHOTO IIOKOJIIHHA HOBATOPIB Ta IX 3a/1y-
YeHHs [10 HAYKOBUX J0CJiPKeHb YIPOAOBXK YCbOT'0 KUTTS

Girls Inc.

3anpoBa/KeHHSI KOMILJIEKCHOIO MiAXoAy [0 BCeBiuHOro
PO3BUTKY JiiBYaT, 10 JONOMOXe iM 3/l0J1aTU TeHJEpHi,
€KOHOMIi4Hi Ta coljiajbHi 6ap’€epy M pPOCTH 3[40POBUMH,
OCBIYeHVMH | He3aJIeX)KHUMU

The NYC Science
Research
Mentoring Consortium

Hapganus nejaroriydoi i TPUMKHU
06lapOBaHUM/HEeJOCTAaTHbO pENpPe3eHTOBAaHUM, a TaKOX
y4YHAM CTapLioi cepejHbOI IIKOJHU 3 HeJl0CTaTHIMHU
pecypcaMu  AJd  OigBULIeHHA IX  KoMdopTy Ta
KOMIIETEHTHOCTI  miJf 4ac TMpOBeJeHHA  HayKOBHUX
pocaigpkens. [Iporpama nepespb6adyae CTBOpPEHHS CHIJIBHOTH
NPaKTUKIB - IHHOBALIMHOI MepeXi BYEHMX, acCIipaHTIB,
BUKJIaZ|la4yiB Ta OAHOAYMIIB 3i CHIJIbBHUMHU LiHHOCTAMH, a
TaK0X MiAr0TOBKa y4HIiB A0 BcTtyny Ao 3BO i oGpaHHA
Mai6yTHbOI npodecii B ranysi STEM

SF Chamber of
Commerce Education
and Workforce Initiative,
UniteSF/STEM Talent
Pathway

[lixBullleHHA penpe3eHTAaTUBHOCTI KOHTHUHIEHTIB V4YHIB,
3anyyeHux Ao STEM, nmigtpumka Mosioai Can-®paHnucko
nij yac o6paHHsA Mal6yTHBOI npodecii

Science Club

[To3auikizibHA mporpama, opieHTOBaHa Ha y4HiB 5-8 kJjacis,
1o nepejbaydae ix 3ajJy4eHHs [0 HAyKOBUX JOCJiJKeHb,
PO3BUTOK HAyKOBUX HAaBUYOK Ta TMOIIYyK MaWOYTHbOI
npodecii B ranysi STEM

SEA Research
Foundation

PospaxoBaHa Ha gaiTen BikoMm 6-10 pokiB mnporpama
nepezab6avyae B3aEMO/ 0 YYHIB y MaJIUX rpynax Ta MEHTOPIB
i, 4ac J03BIJJIEBOI AiAJIBHOCTI Ta NPaKTUYHUX 3aHATH 31
STEM-auciuniz, 3 oco6JIMBUM aKIleHTOM Ha 30epeXeHHi
iHTepecy /10 AaHOi rajysi B MalbyTHbOMY

STEM Mentoring

3AiMCHEHHS MO3UTHUBHOTIO BIJIMBY Ha COLLiaJIbHUM PO3BUTOK
Ta HaBYaJIbHi IOCATHEHHS MOJIOJ], 1110 6epe y4acThb y JaHil
nporpami, a TaKo» MiJBUIleHHA piBHA 3HaHb Ta iHTepecy [0
JisiabHocTi Ta STEM-npodeciit

(Cucmemamu308aHo agmopom)
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OTxKe, He3BaXXAlOYMU HA BeJIMKY KiJbKICTb NpOrpaM MeHTOPCTBA B
STEM-ocBiTi, 1110 NpPONOHYKTLCA PI3SHUMHU OpraHizalisMu [Jd pPi3HUX
[iJIbOBUX KaTeropiu, MO}eMO KOHCTAaTyBAaTHU HAsABHICTb CIIIJIbHOI MEeTH -
NiJBUILEHHA HaBYaJIbHUX [JOCATHEHb, 3aJlyYeHHd YYHIB /[0 HAYKOBUX
JlocaipKeHb Ta 36ib1eHHsA iHTepecy 10 STEM npodeciii.

Y3arasibHeHHA [OCBiJy BIPOB3a/PKEHHA IporpaM MeHTOpPCTBAa B
STEM-ocBiTi B aMepUKaHCbKUX CTaplIMX CepefHiX IIKOJaX, A03BOJIUJIO
BUOKPEMUTHU HAUTIOUWIUPEHIlli IX pe3yJibTaTHu:

® 3HaHHA 6 2ay3i STEM:

- 3HaHH4 npo npegmet STEM;

- 3HaHH4 o0 STEM-nipodeciy;

- 3HAHH{ MPO NPOIEeAYPY BCTYNy A0 3aKJaJy BUIOI OCBITU Ta BUOIp
TAKOI'0 3aKJIaAy;

e cmassieHHs 0o STEM:

- CTaBJIEHHS J10 HayKH (3araJsiom) a6o STEM-aucuuniin;

- yBara fjo STEM-cy6’eKTiB;

- inTepec g0 STEM-npodecii;

- STEM-ifieHTUYHICTb

- MOYYyTTH HasexkHOCTi 1o STEM ranyasi;

® nosediHKosi nposigu, nos’si3ami 3i STEM:

- HaBHUYKH, 110 6e3nocepeHbo NoB’si3aHi 3i STEM (mocaigHUIbKI,
HaBUYKHM iHTepIpeTalii Ta npeJCcTaBJeHHS JaHUX TOIIO);

- HaBUYKH, KopHucHi B po6oTi 3i STEM (po6oTa B KOMaHZAi, yMiHHA
OTPUMYBaTH iHPopMalito Bij IHIIUX JOJeH, YMiHHS BUpIlYyBaTH
npo6JsieMyd, HAyKOBUH CBIiTOIJISI[, HAaBUYKKW TaWM-MeHEKMEHTY Ta
KPUTHUYHE MUCJIEHHS);

- yIeBHeHiCTb abo caMoeeKTHUBHIiCTb, moB’si3aHi 3i STEM (dk y
HaBYaJ/IbHIN, TakK i B MalbOyTHIN npodeciiiHili AisgbHOCTI);

- aKTHBHE IJIaHYBaHHS Kap'epu B ranysi STEM;
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- yacToTa Ta r/inbuHa 3asydeHHs 1o STEM gisgabHOCTI;

- NiATBEp/XKeHHS BUbopy Kap’'epu B ranysi STEM;

- OLIiIHKHY 200 pe3y/bTaTH TECTIB, NoB’s13aHi 3i STEM;

- IparHeHHsA BCTyIaTU [0 3akjaafgiB  Bulol ocBith STEM
COpsiMyBaHHSl Ta/abo oO6paHHsS BifNOBIAHUX KYpCiB MiJi Yyac HaBYaHHS B
IIKOJII;

® 3MEHWEHHs He2amuBHUX NO08ediHKO8UX nposigie (He noe’si3aHux 3i

STEM):

- IOKpallleHHA BiZIBiIYBaHOCTI Ta NOBEAIHKHU B LIKOJIY;

- 3MeHIIIeHHs MPOsIBiB MP06JIEMHOI MOBEiHKY 11032 MeXKaMU IIKOJIH;

- 3HU?>KEHHH YaCTOTU BXKMBAHHA [ICUX0AKTUBHUX PEYOBUH;

® HA/A200%CeHHS 83A€MOOII:

- ba’KaHHS 3BEPHYTHUCA 3a I0NIOMOT010;

- 30iJIbIIIEHHA KiZIbKOCTI 0cib, moB’sa3aHux 3i STEM, 10 IKHUX MOJIOZb
MO2Ke 3BEpHYTHCA 3a JOIIOMOT0I0;

- MiIBUILIeHHS SKOCTI BIiITHOCMH HacTaBHULTBA B rajiy3i STEM;

® [HWI pe3ysbmamu:

- 3ayiy4yeHHs 6aTbKiB 10 STEM-issibHOCTI Ta mpodopieHTaLi];

- CTaBJIEHHs BUUTe s [0 yyacTti y STEM.

Tako BBa>ka€EMO 3a Ji0LiJiIbHe 3BEpPHYTH yBary Ha ¢pOpMH opraHisauii
nporpaMm MeHTopcTtBa B STEM-0CBITI, a came nepcoHa/ibHe Ta IUCTAHI[IMHE.
[lepcoHasibHEe MEHTOPCTBO, fAK IHAWBIAyaJbHe, TakK 1 TIpymnoBe, 3a
TBEpJPKEHHAM aMEpPUKAHCHbKUX OCBITHIX TEOpPEeTUKIB Ta MEHTOpIiB-
npakTukiB (Kupersmidt et al., 2018), € Hallb6i/IbII AOLIJIBHKUM y MpOrpamas,
CpsiMOBaHUX Ha GopMyBaHHsI oYaTKoOBOro iHTepecy A0 STEM-aucuuniain
y MaJIeHbKUX [iTed abo mnporpamMax, OpIiEHTOBAaHHMX Ha MiJATPUMKY
CTapIIOKJACHUKIB y MeBHUW MNepexiiHUW MOMeHT (HampukJazd, BUOIp
3aKJaAy OCBiTH Ta/abo cneniasbHOCTI, noB’ss3aHux 3i STEM). JlucraHiiiiti

(oHs1aliH) Mogesi, K NpaBUJIO, BUKOPUCTOBYIOTbCSI B MporpamMax, skKi
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nepef06a4al0Th YCTAHOBJIEHHSI BEJIMKOI KiJIbKOCTI B3aEMO3B’A3KiB y rajyasi
STEM abo 3a6e3nedyeHHs AOCTYNy A0 HaWpi3HOMAHITHIIIMX pPOJIbOBUX
Mozenen. JluctanuivHi ¢opmatu MeHTOpcTBa B STEM-0CBiTi € Takox
NOMYJIIPHUMH, KOJIX OCOOHMCTI BiJHOCUHU HEMOXKJIMBI Yyepe3 reorpadiyny
BificTaHb ab0 Taki ¢$akTopu, fK iHAMBIAya/bHa iHBaJiJHICTL (Sowers,
2012). 3a cBigYeHHAM AOCAIIHUKIB, 00MABa popMaTH € epeKTUBHUMH, aJjie
BiZIPi3HAIOTHCS 3a CTPYKTYPOIO Ta GOKYCOM MEHTOPCHKUX CTOCYHKIB. JlaJi
po3r/IsHEMO O3Ha4veHi ¢opMHM opradisainii nporpaMm MeHTopcTBa B STEM-
OCBITI JIOKJIQHILIIE.

IlepconanvHe menmopcmeo 8 STEM-oceimi. KpiMm Mozesien, ne oauH
MEHTOP BHUCTYNAE HACTaBHUKOM JJd ozHoro y4yHd, y CIIA
BUKOPHCTOBYIOTHCH iHII PISHOBUAM MEHTOPCTBA, 30KpeMa:

® OJUH MEHTOp € HACTaBHUKOM /JJid 6araTbOoX Yy4YHIB (4YacTo B
nporpamMax, ki nepe6a4ar0Th NPaKTUYHI EKCIEPUMEHTH);

® OJVH y4yeHb Ma€ 06araTo MeHTOpiB (NpU LbOMY KOXXEeH MEHTOp
Bifjirpa€ yHiKaJIbHYy pOJib);

e mnporpamu (6JIM3bKHX) IPYI OJHOJIITKIB (1K IpaBUJ/I0, TaKi IporpaMu
MEHTOPCTBA mnoluupeHi cepef ctyfeHTiB 3BO, ge maricTpaHTu abo
acmipaHTU BUCTYNAKTh MEHTOpPAaMHU JJisl CTYAEeHTIB OakasaBpary,
OZHAK MOLIMPEHHUMHU € TAKOXK MPOrpaMy, Jie CTYAEeHTH BUCTYNAKTh
MEHTOpPaMHM Y4YHiB CTapLIOl IKOJIU);

e (araTo MeHTOpPiB KOHCYJIbTYIOTb 6araTboXx y4HiB (Kupersmidt, 2018).
[lle 0ofHUM NOLIUPEHUM Pi3HOBHUJOM IporpaM MeHTOpcTBa B STEM-

OCBiTI € TaK 3BaHUU «OaraTomlapoBUM» mifxif. Y Takux mnporpamax
OCHOBHOTO MEHTOPA, AKUU KOHCYJIbTYE YYHS, NIATPUMYE CTAPLIUN MEHTOP
(yuenunt abo Bukiagay) (Cutucache et al, 2016). fAckpaBuM npukIaZoM
03HayeHoro nigxoay € CUTYallis, KOJIU BUKJIaJa4y 3BO
KOHCYJIbTY€E/HACTaBJISIE CTYZleHTa-MEeHTOPa, IKUH, Y CBOIO YepTy, MPaLoE 3

y4HEeM CTapuioi cepeJHbOI ab0 MOJIOJAIIOI cepeAHbOl IMIKOJMU. Taki
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NporpamMy MEHTOPCTBA MAalTh NOTY>XHUM BUXOBHUU MOTEHLiaJl, OCKIJIbKH,
3 OJHOTO OOKY, CHpUSIOTh MiJABUIIEHHIO iHTepecy A0 BUBYeHHs STEM-
JUCUMIIIH Yy YYHIB MIKLJI, a 3 IHIIOro, — CHOPUAKTHL [OKpPALEeHHIO
HaBYaJIbHUX JOCATHEHb TA JOCBiAY CTYAEHTIB 3aKJ/aZliB BUILLOI OCBITH, AKI
cnenianizywoTbcs B ranysi STEM (Banks, 2010).

[loBepTatouucs [0 mnepesiky BUAIB IepCOHAJILHONO MEHTOPCTBA,
BBaXXKAEMO 3a [OLiiJIbHE KOHKpPETU3yBaTH MiAxiZA, KOJU y4YeHb (y4Hi)
OTPUMYIOTh TNeJaroriyHy MiATPUMKY 3 OOKY [JIeKiJIbKOX MEHTOPIB.
Haii6isibin  momwpeHMMH  NOpPUK/I3JaMU B IbOMYy  KOHTEKCTI €
KOHCYJIbTYBaHHS Y4YHIB CTYZleHTOM-MEHTOPOM Yy TaHJeMi 3 BUKJIaayeM (Y
3aKJiaJlax BUIIOI OCBITH) ab0 KEPIBHUKOM Ha pob60OYOMY Miclii, AKUHA HAAA€E
MEHTOPCbKY MiATPUMKY, NIOB’sI3aHy 3 PO3BUTKOM NpPOdeCiiHMX HABUYOK,
TOAI {K IHIIMKM MEHTOp MNpaliiBHWUKA HaJa€ CoLjiaJIbHy Ta eMOLiuHYy
OiATPUMKY 0if 4ac ¢opMyBaHHA NpodeciiHOl KyJbTypH, HNOYYTTHA
NPUHAJIEKHOCTI Ta PO3BUTKY M IKUX HABUYOK TOLIO.

HAucmanyiiine menmopcmeo 8 STEM-oceimi. JlucTaHiliiiHe (OHJIalH)
MEHTOPCTBO BUKOPHUCTOBYIOTHCA B Iporpamax, e Y4HI OTPUMYIOTb
niATpUMKY mUpokoro kosia STEM-npodecioHaniB 4yM HayKoOBILIB JJid
JIOCATHEHHSA LiJied nporpaMu. O3HayeHUM MiJxi/l NOMUPEHNUH, HAIPUKJIA],
y IporpaMax MeHTOPCTBA, CIIPSAMOBAHUX HA HaZlaHHA NiATPUMKHU JAiBYaTaM
CepeHbOro WKIJIBHOIO BIKYy XIHKaMWU-BYEHUMHU, 3 MeETOI BUXOBAHHA
NO4YyTTA NpUHaJNeXHOCTI A0 STEM-rany3i U OTpUMaHHSA KOHCYJIbTALiU
IIMPOKOT0 KoJia BYeHUX (Stoeger, 2017). OHJ1aliH-T/IaTGOPMU 103BOJISTH
CTBOPIOBATH IHHOBALiMHI OCBITHI Mepexi B ranysi STEM, 3anpononyBaTu
MOJIOZi IIMPIIUK CIIEKTP MEPCHEKTUB TA NiATPUMKH, AO3BOJISIOTH MOJIOI
3HAUTH PiAKicHI posiboBI Mogesi B rany3i STEM, dki MawTh Taky camy
CTaTh YX MOXOKEHHSH, 1 Lle MO>Ke KOMIIEHCYyBaTU HETaTUBHUU [OCBIJI, AKUU
MO>KJIMBO MaB MicClle, KOJIM IepCOHaJIbHE MEHTOPCTBO He 3a/[0BOJIbHUJIO

notpe6u y4HiB (Dawson, 2015).
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OTxe, MOXXeMO KOHCTATyBaTH, 1110 NPOBiAHOK GOPMOI0 MeJaroriyHol
NiATPUMKHU YYHIB cTapliux cepeHix mkia CUIA, aki BUABIAIOTE iHTepec L0
STEM, € MeHTOpPCTBO, fKe 3JIMCHIOETbCA B MeXax LIHWPOKOro KoJa
3araJIlbHOHaLlilOHAJIbHUX Ta WITAaTOBUX IMporpaM, IO Mepej06adyarThb
pi3HOMaHITHI OpPMU B3aEMO/Iil MEHTOPIB Ta Y4YHIB.

Paszom i3 TuM, STEM-ocBiTa B YKpaiHi akTUBHO PO3BUBAETHCA B
MeXaxX I[O03allKiJibHOI JiaHKU. [lpu 1nboMy opHUM i3 JifgepiB y
3anpoBakeHHi STEM-ocBiTH B o03HayeHid JaHLi BuUCTymnae MaJia
akageMia Hayk (MAH) Ykpainu. [lpoBigHi Hanpsmu gissabHocti MAH
BKJIDYAIOTh AOCJiJHO-eKCIIepUMeHTAJbHY POOOTY B rajy3si iHXeHepHHUX
Ta TEeXHIYHHUX HayK, POOOTOTEXHIKH, TEeXHOJIOTih, $i3uKH, acTpoHOMIi,
ximii, 6iosiorii, MaTeMaTWKH, KOMII'IOTEPHUX HAyK TOL[O, W0 H
CTaHOBJATH ckaagoBi STEM.

OcTaHHIM 4YacoM Bif0y/aMca ICTOTHI KiJIbKiCHI Ta fKiCHI 3MiHHU B
AissabHocti MAH VYkpainu. Tak, Hanpuk/aaZ, Ha noyatky 2000-x
YHCeJIbHICTh Y4HiB-CJyxadiB HasidyBasa 6siu3bko 50 Tuc. ocib, a Bxe B
2019-2020 H.p. iX KiJIBbKICTb 30i/bIIMIACA BTPUUi i CTAHOBUTD y Cy4aCHUX
ymoBax noHaf 150 Twuc. oci6 (Mana akazemisa Hayk Ykpainu. [Ipo MAH).

36i/b1IKMIaca 1 KiJIbKiCTh HAYKOBHUX BiJiiiJIeHb Ta ceKLill (AUB. puc. 2.3).

65 cekmin

12 BigaiieHs

60 cekmin

48 cexiit 11 BiineHs

8 BigaliIeHb

2008-2009 H.p. 2011-2012 n.p. 2012-2013 u.p.

Puc. 2.3. /luHaMika pO3BUTKY HayKOBHUX BiAJiJieHb Ta cekuin MAH
YkpaiHu (miAroToBseHO aBTOpaMHM Ha OcCHOBI (Masa akademiss Hayk

Ykpainu. [Ipo MAH))
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CtpyktypHuM migpo3zgiziom MAH VYkpainu € BipTyanbHuu
BceyKpaiHCbKkui STEM-1IeHTp - Mi>XKIpeAMETHU N JIabOPaTOPHUUN KOMILJIEKC
«MAH#na6», 1m0 Hajae y4YHAM MOXJIMBICTb IMpaloBaTU B peasbHIiU
HAyKOBIM J1abopaTopii K CHOpaBXHIM AOCAIAHHWKAM. flK HaroJioneHo Ha
cati leHnTtpy (https://stemua.science/), STEM-na6opatopis MAHJIa6
SBJIIE COOOK LIEHTP peaJibHUX | BipTyaJlbHUX HaBYaJbHUX LOCJI/KEHD,
CIpSAMOBAaHWM Ha NiATPUMKY Ta po3BUTOK STEM-ocBiTu B YKpaiHi. lleHTp
NpPONOHYE [AUCTAHLiMHY W O4YHY (axoBy MeTOAWYHY 1 TEeXHOJIOTIYHY
fonoMmory B opradizauii STEM-HaBYaHHA y4HIBCbKOI MOJIOAI YKpaiHU
(Bipryanbuuit STEM-uenTp Masoi akagemii Hayk YKpaiHu).

KpiMm snabopaTopHoro komiiekcy «MAHna6», Mana akageMiss Hayk
YKpaiHu 3acHyBasla U MiXXHapOJHUM LEHTP AUTAY0I HAYKOBOI TBOPYOCTI
MANLAB.CAMP (Ilyma-Boauns), Ha TepuTOpii {KOro 3HaXOAUTbCA
HaB4Ya/ibHa 00cepBaToOpis, Ae Y4Hi-ydyacHUKM JiTHIX wkia MAH MaioTb
MOXJIUBICTb ~ KOPUCTYBAaTUCHd  KOMILJIEKCOM  ONTUYHUX  TeJIeCKOIIiB
JlabopaTopii ni/i Yac NpoBeJieHHs eKCepUMeHTaJlbHUX JOCTiIKeHb. 3 1€
METOl Oy/J0 po3pobJsieHO U yNpoBaKeHO METOJUKY poboTU 3
aCTPOHOMIYHMMHM KOMI IOTEpU30BaHUMMHU TesieckonaMu Celestron i
Coronado, 110 /103BOJISIE 3/iMCHIOBATU Bi3yasibHiI Hi4Hi CIOCTepeXeHHs M
pocnigxeHHsa CoHug.

Ax 3ayBaxyroTb l. CaByeHko Ta {I. CaB4eHKO, y po3BUTKOBI STEM-
OCBITH B YKpaiHi BUpilllajibHe 3Ha4eHHH BiJIirpalTh TaKi OCBITHI IPOEKTH,
sk BceykpaiHcbki HaykoBi npodisibHi ko MAH Ykpainu; BceykpaiHchbki
JUTHI npodisibHI 1MKOJM TEXHIYHOrO Ta MNPUPOAHUYO-HAYKOBOTO
cnpsiMyBaHHS (mkKoJsia 3 i3WKH, XiMiKo-6GiosioriyHa I1IKoJa, IIKOJIAa 3
MaTeMaTUKH, IIKoJia 3 PpOOOTOTExXHIKM, UIKOJa 3 acTPOHOMIi), fKi
3aJly4aroTh y4HiB 9-11 KjsaciB [0 morJiM6JeHOro BHUBYEHHs NpeJMeTiB
STEM-cnenjanizanii LIAXOM CAyXaHHS JIEKLid, y4acTi B eKCllepUMeHTax

(30kpeMa W BipTyaJibHHX) TOIIO0; HAyKOBO-AOCAiAHI ekcneaunii MAH
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YKpainy; mocTinHi BUI3HI JiekTopii-npakTukymu «Hayka XXI crositTs:
NepCrneKTUBHI HaNpsiMUA Po3BUTKY» (cmisibHO 3 HallioHa/IbHOIO akajZieMi€ro
nejaroriyHUX HayK YKpaiHW Ta MNOpPOBiAHMMU BiTYU3HAHKUMU 3BO);
HaByasibHO-AoOCAIJHUIIbKA eKcnegulid «Mos akciomMa HECKIHYeHHOCTI
(MAH)» (CaBuyenko Ta CaBuyeHko, 2017).

BaxxsiiBe BUXOBHE 3Ha4eHHS MaloTh Taki 3axoau STEM cripsiMyBaHH#,
K BceyKpalHCbKUM iIHTEpHET-TYPHIP 3 TPUPOSHUYUX JUCUUILIIH «BigkpuTa
NpUPOAHUYA JIEMOHCTpalis» (3asy4dae y4HiB 7-11 kJaciB 3a/1/151 36/IbIIEHHSA
ix iHTepecy ¥ MoTHBaLii A0 NOTJIMOJIEHOTO BHBYEHHS NPUPOAHUYUX Ta
KOMIT IOTEPHUX HayK; BceykpalHchbKi iHTepaKTUBHI KOHKypcu «MAH-IOHiop
Hocnigauk» 1 «MAHIOHIop EpyauT», 110 KOXXHOT'O POKY 3a/y4alOTb Y4YHIiB
5-11 kJuiaciB 3akJ/1a/iiB 3arajibHOI CepeHbOI OCBITU Ta BUXOBAHIIIB 3aKJa/liB
MO3alIKIJIbHOI OCBITH BIANOBIAHOrO BiKy 3a TaKUMU HOMIHALIIAMMU:
«Ictopuk-lOHiop», «ActpoHoMm-lOHiop», «Exosor-lOHiop», «TexHik-HOHiop»
(Konkypc «lHOHiop»).

Kpim okpecsieHux Bulle, i3 MeTow nonyasapusanii izen STEM-ocBiTu
cepen y4HiBcbkoi Mosiofi MAH YkpaiHu npoBoAUTh Taki LOpiYHI MacoBi
3aX0/HU:

e xakaToH «Team.Hack» Mosiofi>kHOTr0O KOHCTPYKTOPCHKOTO 06OPO
«Geek Workspace»;

* XaKaTOH COHAYHUX TexHoJsorih «SunnyDay» MosogiKHOTO
KOHCTPYKTOpPCbKOTro 610po «Geek Workspace»;

e BceykpalHCbKUH KOHKYpC-3aXHCT HAyKOBO-AOCJiJHUIIbKUX POOGIT
y4HiB-uyieHiB MAH Ykpainy;

e MixkHapoJHYy yYHIBCbKYy HAyKOBO-NPAKTHUYHY KOHEpEeHIil0
«YKpaiHa ouMMa MOJIOAUX»;

e YceyKpalHCBhKY oJliMIiaZly 3 pOOOTOTEXHIKHY;

e YceyKpalHCbKy LIKoJy-ceMiHap «Cy4acHi MeTOAM JOC/iJKeHHSA

MO3KY»;
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e YceyKpalHCbKHMM 30ip mepeMOXIliB YcCeyKpaiHCbKHUX YYHiIBCbKHX
oJiiMniaj, 3 6a30BUX HaBYaJIbHUX NpeIMeTiB i BceykpaiHCbKOro KOHKypCy-
3aXMCTy HAyKOBO-JOCJiIHULBKUX POOIT y4yHiB-uJeHiB MAH Ykpainu g
Bpy4YeHHs cTuneHiu [IpeaugenTa Ykpainy;

e YceyKpalHCbKUU ¢ecTUBa/ib iHHOBAL[iMHUX MNPOEKTIB «Sikorsky
Challenge»;

e YceyKpalHCBbKY HayKOBO-TEXHIYHY BUCTABKY-KOHKYPC MOJIOAIKHUX
iHHOBaLiMHUX MPOEKTIB «MaOyTHE YKpaiHU».

Ak HarosiomeHo B po3po6JsieHOMYy MiHiCTepCTBOM OCBITHM 1 HayKH
YKpainy muani 3axofiB mon0 po3BUTKy STEM-ocsiTu Ha 2016-2018 pp.,
OJHMM i3 NpPIOPUTETHUX HAINPAMIB € CTBOPEHHA HAL[iOHAJbHOI Mepexi
STEM-uenTpiB/STEM-na6opaTopiii.

30KpeMa, TakKy JiabopaTopito O6yJsio cTBopeHO B Mapiynosi Ha 6asi
HAyKOBO-METOAWYHOTO LEHTPY JAenapTaMeHTy OCBIiTU MapiynobCbKol
MiCbKOI paju. 3a3HayeHa JabopaTopis 3/iMCHIOE HAYKOBO-METOJWYHUH
cynposBig opranizaunii STEM-ocBiTU B 3ak/jajax OCBITU Pi3HUX PiBHIB,
BUCTYIIAa€E KOOPAMHATOPOM 3axoAiB y ranysi STEM, nigTpumye BUUTEIIB ¥
iXHbOMY npodeciiHOMYy po3BUTKOBI Tolo. OCHOBHI 3aBJlaHHSA JlabopaTopii
«STEM-ocBiTy MapiynoJsig» nosararmTh y:

e iMIJIEMeHTalil MOJITUYHUX IHILiaTUB YKpaiHU, CHPAMOBAHUX HaA
PO3BUTOK HAyKOBO-TEXHIYHOIO0 HANpAMY, 30KpeMa B CBITJI IIOJOXXEHb
Konnenuii HoBoi ykpalHChKOI IKOJIU;

e MiBUIIlEHHS iHTepecy KW 06i3HAHOCTI Y4YHIBCbKOI MOJIOAi I110J0
iH>XeHepHUX Npodecii;

* PO3KPUTTH KPpeaTUBHOIO IIOTEHIia/ly YYHIB;

e dopMyBaHHS CTilKOI MOTHBAIlii YYHIB /10 BUBUEHHS JUCIMILIIH, HA
SAKUX I'PYHTYETbCS STEM-0CBiTa;

e YJOCKOHaJIeHHs TMpodeciiHOl KOMIETEHTHOCTI MeJaroriyHux

npaniBHUKiB ('punboBa Ta llyHikoBa, 2017).
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3 ypaxyBaHHAM OKpeCJIeHUX 3aBJaHb HAYKOBO-METOAWYHUM LeHTPOM
OyJI0 BHU3HAYEHO MNPIOPUTETHI HANpPsIMU JisJIbHOCTI JabopaTtopii STEM-
OCBITH, 30KpeMa:

e MOJepHi3anid BipTyaJIbHOT'O cepeZloBHULLA STEM-ocsiTy,
pO3TallOBAHOT0 Ha iHTepHeT-m1aTpopmi
https://modernmastermariupol.blogspot.com/p/blog-page_97.html;

e iMIJIEMeHTAaLid IHHOBALIKHOTO IIPOEKTY «STEM-ocBiTa
Mapiynossa», CIIPAMOBAHOIO Ha yhnpaBJiHHA JOCJIIIHO-
€KCIIEpUMEHTa/IbHOI [JIAJIbHICTIO 3aKJaJiB OCBITU MicTa Ha piBHI
dbopMasibHOI (3aK/IaAyd AOUIKIJIbHOI, 3arajibHOI cepeJHbOI, MO3allKiJbHOI
oCBiTH) Ta iHpopMasbHOI (y MeXXaxX OHJIAaWH MIaTGOpMHU NPOeEKTY «STEM-
ocBiTa Mapiynosisi» 3aco6aMy AUCTAHLIIMHUX TEXHOJIOTiH, 3a JOMOMOIOI0
BUKOPUCTAHHS MeJlialpoAyKTiB BipTyasbHOro STEM-11eHTpY) OCBITH;

e pPO3p006JIEHHS HOPMATHUBHOI 6a3U Ta METOJUYHOTO 3abe3MneyeHHs
STEM-ocBiTu;

* CTBOPEHHS IHTEerpOBaHUX HaBYaJbHUX IpPOrpaM CHelKYpPCiB,
¢dakysnbraTtuBiB, TypTkiB STEM cnpsiMmyBaHHsI JJis BCiX TUIIB 3aKJajiB
OCBIiTH ([0OLIKIJIbHOI, 3arajJibHOI CEpe/IHbOI, M03alIKiJIbHOI);

* CTBOpPEHHA eKCIepPTHUX I'PyIl AJs OLiHIBaHHA pe3yabTaTiB STEM-
OCBiTH, 0CO6JIMBO iHGOPMaJIbHOI;

e HAKOMWYEHHS W pO3MNOBCIO/XKEHHSI TMO3UTUBHHUX 300YTKiB
negaroriyHoro pAocBigxy STEM-ocBiTH, a TakoX OHOBJIEHHSI 0OaHKY
O3Ha4yeHUX 3100y TKiB;

e CIiBIIpald i3 3aKJiaZjaMU OCBITH, LleHTPAaMU TeXHIYHOI Ta TBOPYOIl
JIAJIBHOCTI YYHIBCBKOI MOJIOAI, AKI Ha[alThb OCBITHI MOCJYryd B rajuysi
STEM i3 MeTOw paHHbOrO O3HAWOMJIEHHS 3 IHHOBAL[iMHUMHU
TEeXHOJIOTISIMU;

* NpOBeJEHHS KOHKYPCIB, osiMMiaj, ¢pecTUBaJiB Ta iHIIKMX 3aX0AiB Y

rasy3i STEM-ocBiTy;
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e HaJlaro[kKeHHs Npo@opieHTaLiIMHOI pOOOTH 3 YYHIBCbKOK MOJIO//II0
3 METOI0 0OpaHHS HUMU MalOyTHiX npodeciii, noB’ss3aHux 3i STEM rasny3s3io;

e poO3UIUpeHHS 6a3u JocaigHULbKUX STEM-Npo€EKTIB, po3p006JieHHUX
YYHAMH, 110 MalOTh NPAaKTHYHe 3HAa4€HHA U MOXYTb OYTU BUKOPHUCTAHI B
O EHHOMY KUTTI;

e YCTAaHOBJIEHHS NapTHepCTBA MiX OCBITAHAaMH, NpeACTaBHUKAMU
0i3HECOBUX CTPYKTYP, BAPOOHUYOTO CEKTOPY Ta iHIIMMHU CTEUKXOJIAEPAMU
('punboBa Ta llyHikoBa, 2017).

Y mexax snab6opatopii «<STEM-ocBiTa MapiynoJisi» y4HiBCbKa MOJIOAb
6epe y4acTb y NPaKTUKO-OPiEHTOBAHIA HAYKOBO-AOCAiAHUIbKIN, TBOPYIH,
eKCIlepUMeHTa/IbHI MPOEKTHIN [iAJIbHOCTI; po60TiI eKCeprMeHTabHUX
JlabopaTopiii, HAQYKOBUX 3axo/ax (koHdepeHLifX, ceMiHapax), TPeHIHrax,
3MaraHHfAX, TypHipax Towo. TakoX 3HayHa yBara NPUAIIAETHCA
npodeciiHOMY pO3BUTKOBI MeJaroris i3 MeTo0 NiABUIIEeHHS AKOCTi STEM-
OCBITHM B 3akKJjiaZlaXx OCBITH MicTa.

Y 1bOMY KOHTEKCTI 3ayBaKMMO, 1110 NOJlaHUM BUlle npukaag STEM-
JlabopaTopii MaKCMMaJIbHO Bifj0MBAa€ CYTHICTb O3HayeHOro ¢eHOMEHY 3
TOYKHM 30py MOT0 CXOKOCTI 3 BiANOBIAHUMHU cHisibHOTaMU STEM-nipakTukiB
y CHIA. Pazom i3 THM, y BITYU3HIHOMY HAYKOBOMY JAHUCKYpCi 0yJ0
BUSIBJIEHO KOHLENTYaJIlbHy IUJIYTAHUHY 1040 O3HA4Y€HOr0 IMOHATTH.
3okpeMa, y HopMaTuUBHUX JokyMeHTax (Hakaz MOH VYkpainu Bijg
29.04.2020 Ne 574 «lIlpo 3aTBepmxeHHs TumoBoro mnepeJsiiky 3aco6iB
HaBYaHHA Ta oOOJIafHAaHHA [Jsg HaB4YaJbHUX KabOiHeTiB i STEM-
Jabopatopiiiy) STEM-nabopaTopisi BH3HaA4Ya€ThCd $SK «HaBYaJbHUU
KabiHeT abo mpuUMillleHHS 3aKJiaJly OCBITH, OCHallleHe CydYacCHUMH 3acob6aMu
HaBYaHHS Ta O0O6JIafJHAaHHAM, [Js 3ajJydyeHHs 3400yBadyiB OCBITH [0
HaBYaJIbHO-J0CIIJHULBKO], JOCHIJHULIbKO-eKCIIepUMEHTAJIbHOI,
KOHCTPYKTOPCBHKOI, BUHAXIJHUIBKOI Ta MOLIYKOBOI JiAJIbHOCTI BiAIIOBIHO

A0 CTaHﬂapTiB OCBiTI/I, OCBITHIX Ta HaBYaJIbHUX IIporpamMm 3 BUKOPUCTaHHAM
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NPOEKTHUX TEXHOJIOTIA B OoCBiTHbOMYy mnpoleci» (Hakas.., 2020). Cxoxe
BU3HAYeHHd 3HaxoAauMo M y [ocapii IHcTUTyTy MopepHisanii 3MicTy
ocBiTh: «STEM-sabopaTtopii - JiabopaTopii, 10 poO6JISTh Cy4dacHe
00JIa/lHAHHA Ta iHHOBAIiKHI MporpaMu OiJbll AOCTYNHHUMH AJs [OiTew,
3allikaBJeHUX Yy [JAOCHIJHUIBKIA AisgabHOCTI» ([HCTUTYT MoAepHi3alii
3MicTy ocBiTH. [Jlocapii).

OTxe, MOXeMO KOHCTATyBaTH, W10, Ha KaJib, PO3XO/KEHHH B
TpaKTyBaHHAX MNOHATTA «STEM-yabopaTtopisd» He CcHOpusie MacOBOMY
NOLIMPEHHIO 0O3HAa4YeHOol IHHOBalil Ha YKPalHCbKUX TepeHax, OCKIJIbKY, KpiM
HeoOXiITHOro 006Ji1aflHaHHA (4YiTKO BH3HayYeHOro B TuMOBOMYy mepeJikKy
3ac00iB HaBYaHHS Ta 00OJIaflHAHHA JJIs HaBYaJbHUX KabiHeTiB i STEM-
JlabopaTopii), sike, 6e33anepevyHo, € 060B’I3KOBOIO CKJIa/I0BOI0 OpraHisarliii
STEM-ocBiTH, nepefbavyae CTBOPEHHs CHUJIbHOTH AOCJAIJHUKIB, A0 SIKOI, 3
OTJIAly Ha MO3WTUBHUM aMEPUKAHCBbKUHU [IOCBiJl, MOXe BXOJUTHU LIMPOKE
KOJIO CTEeMKXOJIAepiB: VY4HIB, y4YUTeJiB, MpeACTaBHUKIB Oi3HECOBUX
CTPYKTYp i BUpo6HHUITBA B rasysi STEM Ta iH.

Y Mexax XapaKTepUCTHUKH 3MiCTOBO-IpouecyasbHux 3acafg STEM-
OCBITHM B YKpalHi BBaXKa€EMO 3a [JOLIJIbHE 30CepeJUTUCA Ha NeAaroriyHux
yMmoBax opraHisanii STEM-ocsitu B 3110.

[IpyHarifHO 3ayBaXMMO, IO Cy4YaCHUM HYKOBUU  [JUCKYpC
Bi/I3HAYa€TbCA YUCJIEHHUMU MpalsMH, NPUCBAYEHUMHU Me[aroriyHuM
yMOBaM pO3BUTKY TOTO0 4d iHmOro ¢geHomeHy. Pazom i3 TuM, aBTOpHU
O3HAa4Ye€HUX HAaYKOBUX PO3BiJIOK He AIUIIJINA 3Tr0AY UOA0 CYTHOCTI MOHATTS
«yMoBa». «HOBHUH TJyMauyHHUM CJOBHUK YKpaiHCbKOI MOBU» aAediHilito€
YMOBY $IK «HeOOXiJHyY OOCTaBHHY, 1[0 POOUTb MOXKJMUBUM 3/IiHCHEHHS,
CTBOpPEHHSl, YTBOpPEHHS1 4Oro-HebyAab abo chnpuse 4omycb» (Hosull
MAYMavHUll C108HUK yKpaiHcbkoi mosu, 1999, c. 632).

OKpec/ol4Yd CYTHICTb NOHSTTS «IMeJaroriyHa yMOBa», BBAaXKAEMO

I[IPaBOMOYHUM TBEPIAXKEHHA, IO B JAdHOMY KOHTEKCTI MarwTbC Ha YBHSi
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00CTaBMHHY, L0 BIJIMBAIOTh HA OpraHi3ali€lo OCBITHbOTO NpOLEeCy B 3aK/Ia/i
MO3allKIJILHOI OCBITH, CTBOPEHHA TaKOr0 30BHILUIHBOIO OCBITHHOI'O
Cepe/loBHILA, Y SKOMY BiJIOyBa€TbCA IMi3HABa/IbHA, HaBYaJIbHAa, HAYKOBO-
JOC/IIJHUIbKA, eKCllepUMeHTa/lbHa ¥ BUXOBHA [iAJIbHICTb [iTed Ta y4Y-
HIBCbKOI MOJIO/li, OpiEHTOBaHA Ha GOpPMyBaHHS B HUX iHHOBAIL[iIMHUX KOMIIE-
TEHTHOCTEH, PO3BUTOK CBITOIJISAZHOI 1 KOMYHIKaL[iMHOI KyJIbTYPU TOLO.

AHasi3 HayKOBUX PO3BiJOK BITYU3HAHUX YYEHUX [O3BOJISE
KOHCTATyBaTH, 110 NiJ NeJarorivHMMU yMOBaMU, 9K [IPaBUJI0, MAalOThCA Ha
yBa3i 30BHIlIHI 0OCTaBUHU, 10 KOHJUILIOHYIOTb QYHKI[iIOHyBaHHA Ta
PO3BUTOK NEBHOIrO MPOIECY, IKUW NOTPeOYE NMEeBHOrO BINOPSAAKYBAHHS -
opranizauii ([lypmanenko, 2012). BignoBigHo, opraHisariisi, 3a CJAyLIHUM
BU3HayeHHAM B. KapmiyeBa, Moxe OyTH MNOTpaKTOBaHa fAK HpoOLeC
JOCATHEHHA BHW3HAYEHOCTI B 30BHIIIHIX Ta BHYTPILIHIX BiJJHOCHUHAX
CUCTEM, 110 € HeOoOXiAHOK YyMOBOKW IX CTIMKOCTI y cepeAoOBHUILi
NpOKHWBaHHS, 1110 MBUAKO 3MiHIOETHCA (Kapmivues, 2004).

OfHi€l0 3 MPOBIAHMUX YMOB OpraHizalii BUXOBHOI pOOOTH B 3aKJ/a/iax
no3aukKisibHoi ocBiTU STEM cnipAMyBaHHA MOXe CTaTH, Ha Hally AYMKY,
HAO0aHHS BUX08AHUAM Modcausocmi eubopy Hanpamie STEM-oceimu,
peasizayii ni3HAB8AAbLHUX hompe6 y Mexcax pi3HuUx cghep rcummeodisiabHocmi
3akaady no3awkinvbHoi oceimu STEM cnpsimy8aHHs.

Peautizaliisi ;aHoi nearorivyHoi yMoBH nepeadavae:

e 00'€KTHBHY JAOCTYINHICTh (HasBHICTb, HANPHUKJAJ, TPaHCHOPTHOI
JIOCTYMHOCTi) 1 Cy6’€KTMBHY JOCTYNHiCTb (iHPOpPMOBaHICTh i
MOTHBAllisl MPO MOXJIUBICTb BUOOpy) HanpsMiB STEM-ocBiTy;

e oOpradisaiiiiHe 3abe3ne4yeHHs 6e3MepeNIKOJHOrO Iepexoay Bij
BUBYEHHS OJHOTO HamNpsiMy [0 IiHWoro (HampukJaaj, Bif
pPOOOTOTEXHIKM 0 aBiaMO/le/IIOBaHHS);

® 0COOHCTiICHO OpieHTOBaHe iHPpopMalliliHe 3a6e3MeYeHHs BKIYEHHS

B XKUTTELISITEJIbHICTb 3aK/Iay M03alIKiJIbHOI OCBITH (iIHPOpPMYyBaHHS
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IO0JI0 OCOOJIMBOCTEM BKJIOYEHHS OCOOMCTOCTI B pi3Hi cdepu

KUTTELISATENbHOCTI, pedJieKcisi 0COOUCTOr0 OCBily BKJIIOUYEHHS).

CamoBH3Ha4YeHHS, K OJiHE i3 3aBJjJaHb BUXOBHOI pOOOTH B 3aKJ/agax
nosaukizibHoI ocBiTU STEM cnipssMyBaHHS, MOKe PO3rJa4aTUCA SK IMOLYK
HaWOi/IbII ONTHUMaJbHOrO TUIY MNO3alIKIJIBHOTO 3aKJaZy OCBITH, IO
BiZIIOBiJa€e mMoTpebaM KOHKpeTHOI AUTUHU. CaMOBU3HAYeHHs B 3aKJaJax
no3amkijibHoI ocBiTM STEM cnpsiMmyBaHHsI 3a6e3MeYyeTbCS TAaKOX 4yepes
pPO3TOpTaHHSA MOJisI NMPOoPeciiHUX MPo6. Y MCHUXOJIOTIYHIN Hayli «moJiex»
BU3HAYAETbCA SK CYKYNHICTb aKTyaJlbHUX 30yJHUKIB aKTUBHOCTI, fKi
nepexxuBae cyo6’ekt ([letpoBckuii Ta fApomeBckuid, 1990). IIpoba,
BiZIMOBIIHO, TPAKTYETbCA SK CYKYNHICTb MOCJILOBHMUX i, iX Habip,
NOB’SI3aHMM i3 BUKOHAHHSM CIielliaJibHO OpraHi30BaHOI [isIbHOCTI Ha
OCHOBI NOCJ/IiIOBHOTO BUOOPY a/IeKBATHOT'O CUTYAIllil CIOCOOY NOBEIHKU. Y
IIbOMY PO3yMiHHi noJie mpodeciiHKUX Npo6 MoKe OYTU YHAOUHEHO SIK Habip
crelnjiaJbHO CTBOPEHMX CUTyalid, € 30yAHUKAaMU aKTUBHOCTI Cy0’€KTa WU
BUMararlTb a/IEKBATHOT'O CIIOCO0Y MOBE/iHKHU.

TakuM 4uHOM, po3ropTaruu ImoJie npodeciiHUX Npob, megaror
3aKJaAy IMo3alkKiibHOI ocBiTU STEM chnpsMyBaHHSI CTUMYJROE Al
BUXOBAHL B KBa3inpodeciHo abo npodecivHil JisiIbHOCTI.

PosropTanHa mosiga npodeciiHUX npo6 [03BOJIE peasi3yBaTH
BapiaTiBHICTb IHAMUBIyaJIbHUX TPAEKTOPiIM BHUXOBaHHA. B icHyro4ux
chepax kBasinponpodeciiHoi AiJIbHOCTI BUAIISAIOTHCA Pi3Hi BUAW, BUOIp
SKHWX YMOKJIMBJIOE BapiaTHUBHICTb. KpiM ToOro, Mo)kHa TOBOpPHUTH IIpPO
BapiaTHUBHICTb i B TeMni Ta cTWJI 3AilicHeHHs npodeciiiHux npob. [Ipobu
3a0e3Meyy0Th CaMOBU3HAYE€HHS W J03BOJISIIOTh BUXOBaHIEBI 0popMUTHU
INPOEKT BJIACHOTO MPOCYBAaHHS B 0BOJIO/IiHHI 1aHO10 cHeporo AisdJIbHOCTI.

Hanpuknan, STEM-uentp «Cokpat» (M.KuiB) 3anydae y4yHiB 6y/b-
SIKOTO BiKY, KOK€EH i3 IKMX MOXKe 06paTH iHJWBi/lya/ibHy OCBITHIO TPAEKTOPIIO

Ta MO)KAJII/IBiCTb npoc])eciﬁHoro CaMOBU3HAYE€HHA 3d TAKWUMHU HallpAMaMH, AK:
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e pob6oToTexHika (y4Hi 1-11 ksaciB);

e 1udpoOBUU Ar3aKH (yuHi 7-11 kJaciB);

e nporpaMmyBaHHA (y4Hi 5-11 ksaciB);

® CTBOPEHHS KOMIbIOTepHUX irop (y4Hi 7-11 ksaciB);

e akazeMisa ORACLE (yuHi 9-11 knaciB);

e akazeMisa CISCO (yuni 9-11 knaciB);

e STEM-na6opaTopis (yuHi 1-4 knaciB) (STEM-yenmp Cokpam).

Jlpyra neparoriyHa yMoBa OpraHisalii BUXOBHOI poOOTH B 3aKJaZax
no3aukisibHOi ocBiTU STEM chnpssMyBaHHs ToJIiTAaE B 3a6e3ne4eHHi
yinicHocmi U  Hecynepe4aug8ocmi  8UX08HOI pobomu 8  3ak1adi.
HecynepeunuBictp  MaHidecTyeTbcd y  BifNOBIZHOCTI  LjiHHICHO-
CMMCJIOBOMY ILJIAHY KUTTEAIAIBHOCTI 3aK1aAy iHAUBIAYaJbHO-TPYIIOBOTO,
[[iJIbOBOTO, 3MiCTOBOT0, 3HAKOBO-CMMBOJIIYHOTO, OpPraHi3alifHOro IJaHiB.
Hali6isibil sickpaBO BOHaA BHUSIBJSIETbCS Yy BiANOBIAHOCTI OpraHi3oBaHOTrO
IPOCTOPY KOJIEKTUBHOI KUTTEMISINIBHOCTI, CHMBOJIYHOrO QOHYy, 110
3a/1a€ThCS 30BHIIIHIM BUIJISAZOM Ta iCTOpi€l0 OYAiBJi, CHOPYAHY; HASABHICTIO
HeoOXiHOro 06J1aJHAHHS.

Hecynepe4y/auBicTb LIIHHICHO-CMUCJOBOIO i 3MICTOBOTO IJIAHIB €
BiJHOCHOI0, OCKIJIbKM MeplIMHd [JOCUTb YIiTKO BHU3HAYaA€E [JApPYyruu -
CYKYMHICTb Ta iepapxito chep xuTTeaissnbHOCTI (3a A. B. Myapukom). Ha
nepui Mno3ulil, 3aJie’KHO BiJi LIHHICHO-CMHCJOBOIO ILJIaHY >XUTTE-
JUSAJIbHOCTI Ta LiJIEW, MOKYTb BUXOJAUTHU TaKi BUJAH AiAJIbHOCTI: Mi3HAHHS
(aKTUBHICTb, CHpsIMOBaHAa Ha IMi3HAHHS HABKOJIMIIHbLOTO CBIiTy), Tpa
(BizibHA iMMpoBi3allii B yMOBHUX CHUTYyallifiX), CiJIKyBaHHS (AKTUBHICTb,
cnpsiMOBaHa Ha B3a€EMOJil0 3 JIIOAbMH), MNpeJMETHO-NPaKTUYHA
(mepeTBOpeHHs TNpeAMETHOr0 CepeoBUINA) 1 JAYXOBHO-NpPAaKTUYHA
(cTBOpeHHS1 a60 BUKOPUCTAHHS IyXOBHUX ab0 CcolliaJibHUX LIiHHOCTEM ).

LinicHicTh 1 HecymepeuIMBICTb BHXOBHOI pPOOOTHM B 3akKJjaaji

MO3alUKIJIbHOI OCBITU 3aJIeXXUThb BiJ, OpraHisauil KUTTEAIAJIBHOCTI — Bij
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peryJiroBaHHA IPOCTOPOBO-4YaCOBUX MapaMeTpiB 3akJajy, oprasisaril
TANOBUX 3HAYyUIUX CUTYyalid. Y TUIOBUM 3HAUYYILLiM CUTyalil A4
BUXOBaHLd (BHUXOBAHLIB) Bif0OyBaeTbCcd Iepexi 3 OJHOrO CTaHY
KUTTEAIANBHOCTI B IHIIMU (HAOYyTTS HOBOTO CTATyCy, 3/liNCHEHHS NMPOOU
NEeBHOI [isJIbHOCTI), KOJHK IHAWBiA abo rpymna B MNOpoOLEeCi CUIbHUX
nepeWBaHb OTPUMYIOTb HOBUY COLiaJIbHUU JOCBIf,

OpraHisanigs TUNOBUX 3HA4YyUUX CUTyaLid BHU3HA4Ya€ pi3HY
PUTMHYHICTD Ta AaMIUIITYAYy KOJIEKTUBHUX IepexuBaHb. LliHHICHO-
CMUCJIOBUM ILJIaH KUTTEAISIJIBHOCTI 3aJa€ IIiJIbHICTb Ta iHTEHCHUBHICTb
B3aEMO/Iil yY4aCHUKIB MPOLECYy BUXOBAHHS, TEMIIOPUTM OY/IHIB i CBAT.

TpeTboto mejaroriyHoOl yMOBOK Opradisailii BUXOBHOI poOOTH B
3aKkJaZlax MnosawmkisbHol ocBitu STEM cnpAMyBaHHA BU3HA4YaeEMO
NPOEKMYBAHHS 8UXO8HOI pobomu 8 3aK/1adi N03awkKi/1bHOI oceimu.

[lix yac NpOEKTYBaHHS BaXKJIMBHUM € BUPOOJIEHHS Y3TroKeHO1 IYMKHU
BCiX CY0’€KTiB OCBITHbOIO mpolecy (IMeJaroriB, BUXOBaHIIiB, OaTbKiB,
collia/IbHUX MapTHePiB) 110/10 MiHiMa/IbHOI KiJIbKOCTi Yacy y4acTi KO>KHOTO
BUXOBAaHIA Y BUXOBHIN JiAJIBHOCTI, IKy OpraHi3ye 3akJa/, NM03allKiJIbHOI
OCBITH. BaKJIMBUM TaKOXX € BKJIIOYEHHSI B NPOEKT BUXOBHOI POOOTH
IIMPOKOro KoJia BUAIB, ¢opM Ta cmnocobiB ii opranizanii. lle BigkpuBae
MOXJIMBOCTI [Ji1 KOXHOI'O BUXOBAaHLA Yy 3HaxO/pKEeHHI CcHOpaBy, L0
Halbinble  BigmnoBimae  HWoro mnoTpebaM. BianmoBigHo, MoXkeMo
CTBEpP/J)KyBaTH, 1[0 JUTHHA 3 OiJbLIOK BipOTiJHICTIO OTpHUMaE
3a/10BOJIEHHS BiJ Il BAKOHAHHS, 1J0 IO3UTHUBHO BIJIMHE HA 11 pO3BUTOK.

Hesanepeunum € ¢akT, 1110 NpeJMETOM MPOEKTYBAaHHSI Ma€ CTaTH
IiJliCHa cMCcTeMa oprasi3allii BAXOBHOI po60TH, a He po3pi3HeHa CyKYMHICTb il
BUJiB. 3 oOrjgAy Ha 110 Te3y, /AOLJIbHUM 0auuTbCs BUKOPUCTAHHSA
CUCTEMHOTO MiJIX0/ly Y BAXOBHOMY IPOI1ieCi. 3a YMOB HOTO LiiJIECTIPSIMOBAHOTO
I KOpEKTHOTO 3acTocyBaHHS, popMytoTbcsi BUXoBHi cuctemu 3I10 Ta #oro

CTPYKTYPHUX MiZIp03/1iJiiB, TaK CaMO K i CHCTEMM BUXOBaHHs, Po3pobJieHi
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iHAUBIAyaJbHO /11 KOXKHOI KOHKPETHOI AUTHHU. Y TaKOMY BUIALKY BUXOBHA
poboTa 3ak/aZy NMO3allKiJIbHOI OCBITH B KOHTEKCTI CUCTEMHOI NOOYJOBU
neAaroriyHol NpakTUKA MOXKe PO3LiHIOBATUCA JIMILE K OKPEMHUU esleMeHT
BUXOBHOI CHCTEMH, L0 € B3aEMOIOB'A3aHOI 3 IHIIWMU ii KOMIOHEHTaMH U
CipsiMOBaHa Ha 3abe3leyeHHs LJIICHOr0O BUXOBHOTO KOMILJIEKCY BHUCOKOI
SAKOCTI. Y 1IbOMy KOHTEKCTI HEOOXiJHO BU3HAYMTH CepeJ; LIMPOKOTO KoJia
HamnpsiMiB BUXOBHOI pOOOTHM [JOMIiHYBaJIbHUW, KOTPHUU MOXKe CTaTH
CUCTEMOYTBOPIOBAJIbHUM (PAaKTOPOM.

[1iy1 Yac NpOEKTYBAHHS CUCTEMU BUXOBHOI pOOOTH BaXK/JIMBO BUSHAYUTH
dopmu Ta cmocobu I opradizanii. Hakb6inbm mnomupeHUMH ¢GopMaMu
BUXOBHOI pO0O0TH, 1110 aKTUBHO BUKOPUCTOBYIOThCA 3I10, € AMCKYCii, AUCITYTH,
TYPTKY, 3MaraHHs, eKCKypcii, KoHdepeHLii, KpyrJji CToJM, HayKOBi
JOCJIPKeHHd, OJiiMIiaZy, TMOIIYKOBI Ta HAyKOBI TOBApMCTBA, CeKIiii,
CyCHIIBHO KOpPUCHI MNpakKTUKA Toujo. Bubip ¢opMm mnoBuHeH OyTH
NpeporaTUBOI0 MeIaroriB Ta IXHiX BUXOBaHIiB. OGI'PYHTOBAHOCTI U Ai€EBOCTI
TaKOro BUOOpPY B NPOEKTYBaHHI epEeKTUBHOI CUCTEMU BUXOBHOI POOOTH,
CIpPUATHME HAyKOBO-MeTOJUYHUU IHCTPyMEHTapIu.

OTxXe, MOXeMO KOHCTAaTyBaTH, L0 eQEKTUBHICTb MNpPOLECY
oprasisalii BUXOBHOI pOOOTH B 3ak/ajJlaXx Mo3auikiibHOi ocBiTu STEM
CIpsSIMyBaHHS 3B YKpaiHi 3a/eXKUThb BiJ, ONTHMaJbHOTO 3abe3le4YyeHHs

neJarorivyHux yMoOB, 1110 CTUMYJIOIOTH KOO PO3BUTOK.

2.3. IIpo¢ecinHo-negaroriyuHa migroroBka STEM-yuuTtesiB

cTapiuoi cepeaHboi mKosu CIIA

AK 3acBifYMB aHa/1i3 HOPMAaTUBHUX JOKYMEHTIB, 3/jiHCHEHUU HAMU B
n. 2.1, npodeciiiHa niaroroBka HoBUX edpeKTUBHUX STEM-yuuTesniB €
OJJHUM i3 mpiopuTeTiB de/iepasibHOI OCBITHbOI MOJITUKU. AIKe HaJaHHS
AKICHUX OCBITHIX mNocayr y4HiB, fAki BUB4YarwTb STEM 4K iHTerpoBaHy

JUCLUUIIIHY, BHWMAara€ HAABHOCTI B Y4YUTEJIIB TNPUHILUIOBO HOBHUX
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npodeCciiHUX KOMIETEHTHOCTEeW. Y IbOMY KOHTEKCTI 3ayBa)XKMMO, IO B
CIIA nmpodeciitHo-neaaroriyda nigroroBka STEM-y4yuTesniB 3/1iCHIOETHCS
B MeKax OCBITHIX IporpaM 6akKajaBpPCbKOr0 Ta MariCTEpCbKOT0 PiBHIB.

[IpodeciniHo-niegaroriudia migroroBka STEM-y4uTesiB 3a OCBIiTHIM
piBHeM 0OakaJsiaBp 34iMCHIOETBCA 3a CHeliaJIbHO pPO3p006JIeHOI MPOrpaMoro
niarotoBku STEM-yuuTeniB pnJisg 3arajqbHOOCBiTHIX 1K UTeach y 46
yHiBepcuTeTax 22 mWITATiB Ta okpy3i Kosymo6is.

3ayBaxkuMo, o nepma nporpama UTeach 6ysa 3anpoBajpkeHa B
1997 p. y Texacbkomy yHiBepcuTeTi B OCTiHi fIK «iHHOBaL[iMHUMN CHOCiO
3aJlyYeHHs] A0 BYUTEJbCbKOI mpodecii ¥ MiAroTOBKHA A0 mOpodeciiHo-
nefaroriyHol Jisg/JIbHOCTI CTYZAEHTIB, 4Ki choeniani3yroTbCcd B Traaysi
NPUPOJHUYMX HAYK, TEXHOJIOTiM, IHXXeHepHHMX HayK Ta MaTeMaTHUKHU
(STEM) (UTeach. We prepare teachers).

Ha BiamiHy Bij TpaauuiiHux nporpaM npodeciiHol NirOTOBKHU
BUMTEJIIB, IKi 3400yBal0Th OCBITY 3i cneniajbHOCTI CepeHS OCBiTa ab0 B
MeXKaxX OKpeMoi npeJMeTHOI rajaysi, nos’s3aHoi 3i STEM, nporpama UTeach
CIpssMOBaHAa Ha OTpPUMaHHA OJHOYACHO CTylleHd ©OakajaBpa B
iHTerpoBaHiu ranysi STEM Ta cepTudikaT y4duTess cepelHbOI IIKOJIM.
TpuBasicTb HaBYaHHA B MeXaxX JaHOI IPOrpaMU CTAHOBUTb YOTUPU POKHM.
BigminHoto pucor nporpamu UTeach € KomnakTHICTh (3arajioM KiJIbKiCTb
KpeauTiB KoJuBa€eTbcsA Bifg 120 mo 126), mjo AocAraeTbcsd 3a paxXyHOK
3MeHIIeHHS KiJIbKOCTi 000B’I3KOBUX HaBYaJIbHUX KypCiB Ta BUKJIKYEHHS
HeBEeJIMKOI KIJIbKOCTI KypCiB, 1[0 3a 3MICTOM HaJiexaTb A0 BHUIUX
nigposainis. [lo 3aBepuienHio nporpamu UTeach cTyneHTH oTpUMYyIOTH
cTyniHb 6akasiaBpa (BSc) 3 Takux cnenjiajibHOCTeH, K 6ioJioris, ximis,
¢i3uka, MaTeMaTHKa, KOMI'IOTEPHi 200 iHXKeHepHi HayKU Ta BUUTEJNbCbKUN
ceptudikat (Chapter 5: The UTeach Instructional Program).

['osioBHOIO 0c06/1MBiCcTIO TporpamMu npodeciiinoi nigroroBku STEM-

yuutesiB UTeach € inTerpoBanuii 3mict STEM-aucuumniiyz, 1o 6a3yeTbcs
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Ha IHHOBAI[iIMHUX A0CiIKeHHAX K y rany3i STEM y uisiomy, Tak i B rany3i
STEM-ocBiTu 30kpeMa. MaitbyTHi STEM-yuuTesi MalwTb MOXJ/IWBICTb
Ji3HATHUCA NPO PO3BUTOK O3HAYEHOI rajiy3i 3HaHb, iCTOpPil0 PO3BUTKY U
dinocodpcrke MiAIPYHTS NPUPOJHHUYMX HAyK Ta MaTeMaTHUKH, a TaKOX
3HAHH4 3 MeTOAMKHU BUKJIagaHHsa STEM-aucuuiis.

KpiMm Toro, y koxkHomy Kypci nporpamu UTeach migkpeciaroeTbcs
HeOOXiHICTb ~ yCTAaHOBJIEHHA  3B'I3KIB MiDX  MaTeMaTUKOKW  Ta
NPUPOJHUYMMU HayKaMM, a TaKOX MDK JUCUUIJIIHAMHU, L0 BJIACHE
HaJIeXkaThb [0 MNPUPOJHUYUX HAYK, 3 ypaxyBaHHAM CIIJIbHUX PUC Ta
BiZIMIHHOCTEM Yy BHUKJAZAHHI Ta HaBYaHHI KOXHOI 3 HUX. KpiM ToOroO,
CTYAEHTH 3 pi3Hux cneniaibHocTedl STEM pa3zom npoxoaats kypcu UTeach
1 320X04YIOThCA 10 CIIBIIpaLy, KOJIY L€ MOXJIUBO.

Y Mexax po3srJsy nporpaMmy HiArOTOBKHM aMepUuKaHCbKUX STEM-
yuuTesiB UTeach BBaxkaemo 3a fgouisibHe cPOKyCyBaTH yBary Ha NUTaHHI
KYPUKYJIyMY, IO CKJALAETbCA 3 NOCAIJOBHOCTI YiTKO CTPYKTYPOBaHUX
KypCiB.

Kypukyaym UTeach Bkito4ya€e Taki rpynu Kypcis:

e Kypcu pekpymuHzy nepcoHasay UTeach — npyu3HaveHi AJ11 3a0X04EHHS
STEM-¢axiBLiiB 10 «BUIIPpOOYBaHHS cebe B SIKOCTI BHKJaAaudiB». Lli Kypcu
nepebaydaroTh ABa etany (kpoku): Kpok 1: HaykoBi nmigxoau 10 BUK/IaJaHHSA
Ta Kpok 2: Po3po6Ka ypoKy Ha OCHOBI [10CJIi/IPKEHD;

e UTeach kypcu 3i STEM-oceimu - cnupamTbCsd Ha aKTyaJlbHi
JOC/iI>KEHHS B rajly3i BUK/IaJJaHHA Ta HaBYaHHA, 30KpeMa, Y NpeJMeTHHUX
rany3ax STEM;

e UTeach STEM-opienmosaHi npedmemHi Kypcu - SK TPaBUJIO,
NPOBOAATBLCSA OAHOYAacHO 3 KypcamMu STEM-ocBiTHM 1 npu3Ha4deHi A
3a0BOJIEHHA  PI3HOMAaHITHUX BUMOI [0 aKaJeMIYHOro CTyIleHsd,
NiJIKpec/a0Yd 3MICT, 110 Ma€ o0cCob6JiMBe 3HayeHHs /[Ji1 BYMUTEJIIB

MaTeMaTUKU Ta IPUPOJAHUYUX HAYK CEPeSHIX IKILJI;
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® nedaezozivHa npakmuka - nepejbavdae NPOXoAKeHHS MeAaroriyHol
NPAaKTUKU MPOTArOM CeMeCTpy Ta y4acThb y MiJCYMKOBOMY ceMiHapi, 110
HaJla€ CTYAEHTaM MOXJHWBICTb NMPOJEMOHCTPYBATH HABHUYKH, HEOOXiJHI
JUI1 OTPUMaHHSA BYUTEJbCbKOro cepTUdikaTy, Ta HaOyTTd [OOCBigy WU
YIEBHEHOCTI, HEOOXiTHUX /151 BUKJIAIAlbKOI Ji1JIbHOCTI;

e nopmgosio — 3a AONOMOTrOK MNOPTQPOJIO CTYAEHTU JOBOAATH, L0
BOHH Bi/INIOBi/Ial0Th HU3I[i KPUTEPIiiB, MOUMHAIOYM BiJ, 3HaHb i3 npeaMeTy/iB
crnenjiasisanii Ta 3aKiH4yI0UM e(PeKTUBHOK PO3POOKOI0 HABYAJIbHUX 3aHSATH
Ta yNOpaBJiHHAM KjaacoM. [lopsi; i3 KOMIETEeHTHOCTSIMH, fKi Tpeba
chopMyBaTH NPOTSTOM MeAAroriuHoi NPaKTUKH, NOpTdOJIio Ma€ BiJNOBigaTH
MiHIMaJbHUM KpUTEPifAM, 1006 CTYAEHT MaB NpaBO Ha cepTUdIKaLilo
(Chapter 5: The UTeach Instructional Program).

[TokazoBuM npukaazoM npodeciiiHol nigroTroBku ManbyTHix STEM-
y4UTeJNiB 3a o3HaudeHoro mnporpamoro € UTeach Jlansiac, 3anpoBamxkeHa
TexacbkuM yHiBepcuTeToM y /Jlayslaci U cnpsAMOBaHA Ha PEKPYTHUHT,
PO3BUTOK Ta yTpUMaHHd B mpodecii HOBOro TMOKOJIIHHS BYHUTEJIIB
MaTeMaTHUKH, MIPUPOJHHUUMX HAYK Ta iIHPOPMATHUKH /Il 3araJlbHOOCBITHIX
mkijg. [lounHaroyn 3 2008 p. 3a nporpamorwo UTeach [annac 6ysio
nigrorossieHo noHaz 200 STEM-yuuteniB (UTeach Dallas Programs).

UTeach [lannac fae ctynentam Texacbkoro yHiBepcuTeTy B Jlasiaci,
dKlI HaBYalTbCAd 3a BIAMNOBIIHUMH CIeliaJbHOCTSIMH, MOXKJHBICTb
O3HAaHWOMUTHCA 3 Npodeciero BYUTesI MAaTEMATUKH, MPUPOSHUYUX HAYK
abo iHdopMaTHUKMU MPOTSArOM HaBYaHHS 3a OCHOBHOK CleliaJIbHICTIO
(MaTemMaTHKa, MPUPOAHUYI HAYKH).

CTyfieHTaM peKOMeHAYETbCA PO3M04YaTHM HAaBYaHHA 3a MPOrpaMolo
UTeach Jlansiac Bxke B eplIoMy ceMecTpi NMepuioro poKy HaB4aHHs. 3 I[i€l0
MEeTO CTYJAEHTU MawTb 3BepHyTUCA [J0 pagHuka UTeach pas
O3HAMOMJIEHHSI 3 MOXJIMBOCTSIMU Hporpamu. HacTymHUM KpOKOM Mae€

CTaTU 3anoBHeHHS QopMu chniBbeciau jus Bctyny (aAuB. Joaatok B) Ta
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IJIaHyBaHHA pa3oM i3 paaHukoM UTeach mnocaifoBHOCTI BHBYEHHA
HaBYaJbHUX KypciB. CJify HaroJOCUTH, W0 BXKe B IepLIOMYy CceMecCTpi
3/100yBayi OCBITH MalOTh MOJIUBICTb NIPOBOJAUTH YPOKH B LIKOJIAX.

Jlasi okpecJiuMMO HaBYaJIbHI KypCH, L]0 INPOIOHYIOTbBCA B MexXax
nporpamu UTeach [lannac, geTanbHilie.

UTeach Kpok 1: Bcmyn do npogecii STEM-ywumens (UTeach STEP 1:
Introduction to STEM teaching as a career) (1 kpedum). Ilif 4ac BUBYEeHHH
JIAHOTO KypCy CTYZEeHTH O3HAaMOMJIIIOTBCA 3 pPO3POOKaMU YpPOKIB Ha
OCHOBI JlocaipkeHb (inquiry-based lessons), negaroriyHMMU TeEXHOJIOTISIMHA
Ta  CTpaTeriaMu  yOpaBJiHHA  NOBeAIHKOW. TakoX  CTyAeHTH
03HAWOMJIIOIOTHCA 3 MOPTPOMi0-NPOoEKTOM. HaByasibHa MpaKTUKaA B Mexax
JlaHOTO0 KypcCy Iepefbadae BiJIBilyBaHHA Ta CIOCTEpPEXKEHHS 2 YPOKiB, a
TaKO> IJIAHYBAaHHA Ta NPOBEeJEHHS TPbOX YPOKIB HA OCHOBI JOCJIi/PKEHb
JU1 YYHIB 4-6 KJ1acCiB y MiCLleBUX I0YAaTKOBUX LIKOJIAX.

UTeach Kpok Z2: Ilodasnvwe o3HatliomaenHsi 3 npogecielo STEM-
yuumeas (UTeach STEP 2: Continued exploration into STEM teaching as a
career) (1 kpedum). Y Mexkax 03Ha4€HOT0 KypCy Nepei06a4aeThbCsl BUBYEHHS
TaKUX TE€M: BUKOPUCTAHHSA PI3HUX METOJIB HaBYaHHA [JId JOCATHEHHA
HaBYaJIbHUX LiJied; BUKOPUCTAHHA PI3HUX TEXHOJIOTIM HaBYaHHS;
pe3y/ibTaTy HaBYaHHSA. HaByasibHa NpakTUKa nepefdadae CnoCcTepeKeHHs
YPOKIB Ta MPOBeJIEHHS TPbOX YPOKiB MaTeMaTUKH, IPUPOJHUYHX HAYK ab0
iHpOpMaTUKU Ha OCHOBI 0C/iPKeHb Y CepeHIiN LIKOJI.

3HaHHA ma HasvyaHHA (Knowing & Learning) (3 kpedumu). Jlanuu
Kypc Inepejbadyae O3HaWOMJIeHHS 3/100yBauyiB OCBiTH i3 Ccy4YacHUMH
TEeOpiAMA HaBYaHHA Ta PO3BUTKY. Y Mexax Kypcy «3HaHHA Ta
HaBYaHHS» CTYJEHTH BUBYAKOTb TaKi TeMU: ICUXOJIOTIYHI OCHOBHU
HaBYaHHS; pO3B’i3aHHA MNpo6JieM y MaTeMaTHU4YHid Ta NPUPOJHUYIN
OCBITi 3 BUKOPHUCTAHHSM TEXHOJIOTIU; CYTHICTh BHUKJIQJlaHHS O4YHAMa

YYUTEJIIB-II0YaTKIBLIB Ta AOCBIJYE€HUX YUYUTEJIIB; HACAILKA TeCTyBaHHA
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3 BUCOKHMMM CTaBKaMU (HaNpUKJIaZ, NiJJCYMKOBUX CTAaHAAPTU30BAHHUX
TeCTiB); OCHOBU pOpMyBaJIbHOTO Ta NifICyMKOBOro ouiHoBaHHs (UTeach
Dallas. Courses).

Hasuasnvua 63aemoldiss (Classroom Interactions) (3 kpedumu).
O3HauyeHUN Kypc QOKYCYETbCSI Ha OCOOJMBOCTSAX BUKJIAJAHHS Ta
HaBYaHHA. TeMM KypCy OXOIUIIOIOTb: NPUHLUIU HaJaHHA e(PeKTUBHUX
OCBITHIX mocjyr y pi3Hux ¢opmartax (Jiekiil, sjabopaTopHa [AislJIbHICTb,
ocepeiKHU CIiBIpalli); poJib CTaTi, KJ1acy, pacu Ta KyabTypu B STEM-ocBiTi;
OrJIAJ MOJIITUYHUX iHiniaTuB y ranysi STEM-ocBiTu. CTyAeHTH NpOXOAATh
NpaKTUKy B CTaplliil cepe/iHIM IIKOJI, 1[0 Mepeadadae BiBiAyBaHHS Ta
CrioCTepeXeHHs1 3 YPOKiB Ta NMPOBeJleHHs 2 CIiJIbHUX YPOKiB (co-teaching
events). HaByasbHMM 1JIaHOM Tmepefb0adyeHO K CaMOCTiHHY poboTy
CTYZEHTIB, 1110 Nepeabadyae 06MiH BiJileoMaTepiasaMy, IJIaHyBaHHS YPOKiB
Ta po60Ty HaJ MOPTQPOJIi0-TPOEKTOM.

Ilepcnekmuegu npupodHu4ux Hayk ma mamemamuku (Perspectives on
Science  and  Mathematics) (3  kpedumu). Kypc nepenbadae
MDKAVMCLUIUIIHADHUMA aHaJli3 BUTOKIB Ta PO3BUTKY 3axiZJHOI HAayKu Ta
KOHCTPYIOBAaHHA NPUPOLAHUYO-HAYKOBUX 3HAHb BiJj aHTUYHOTO CBITY J0
cborofieHHs. lled Kypc cneniaJbHO po3po6JieHUM [Ji CTYAEHTIB, fKi
MalTbhb HaMip CTaTH BYUTEJSMU NPUPOJHUYMX HAYK Ta MAaTeMaTHUKUA B
NIOYaTKOBIM Ta cepeAHiu mkoJi. Ha BigMiHy Bij OKpecsieHMX BUle KypCiB,
sKi mpu3Ha4YeHi Jivile JJs CTYyAeHTiB ocBiTHboI nmporpamu UTeach, kypc
«IlepcieKTUBU NPUPOJHUYMUX HAYK Ta MaTeMaTUKU» JOCTYNHUU [Jid
iHmuMx 3/1006yBaviB OCBiTH, 3aljiKaBJeHUX Y MDKAUCIUIJIIHAPDHUX 3B’sI3Kax
OPpUPOJHUYMX Ta TyMaHITapHUX HAYK, HalpUKIa[, CTYJeHTiB
crneniasbHOCTI «OXOpOHa 3/10pOB’sI».

Memodu Odocaidxcennsi (Research Methods) (3 kpedumu). [lanuu
niroToBYMM Kypc i3 HaykoBoi aTecrtauii UTeach 3HailoMuTh 3700yBayiB

OCBITH 3 OCHOBAMHU HAayYKOBHX ﬂOCJIi,[[)KeHb.

147



Bboituenko B. B., boituenko M. A., Copyesa A. A.

IIpoeckmHe HasuaHHs (Project-Based Instruction) (3 kpedumHu).
CTyJleHTH BMBYalOTh OCHOBU MPOEKTHOrO Ta NPO6JEMHOr0 HaBYaHHSA U
CTBOPEHHA BiJANOBiZAHOIO HAaBYaJIbHOT'O CepefoBUILA; NPUHLUIU
pO3po6JIeHHSI NPOEKTHUX HaBYaJibHUX NporpaM y rany3i STEM-ocBiTy;
0COOJIMBOCTI yNpaBJIiHHA KJacOM Ta OopraHisallii HaBYaJibHUX 3aHATb Ha
OCHOBI MeToJZy Npo€KTiB. [legaroriyHa npakTuka nepenaodadae 11 roauH
CIIOCTepeXeHb MPOTATOM LIOHAKMeHIlle 3 HaB4YaJbHUX JHIB.

[ledazoeiuHa iHmepHamypa 8 cepedHili ma cmapwiii cepedHit wkoi
(Apprentice Teaching for Secondary and Middle Grades) (6 kpedumis).
O3HayeHMM KypCcOM IepeAbdayeHO CIOCTepeXeHHSA YpOKiB Ta
BUKJIAJJaHHS NPUPOJHUYUX HAyK abo MaTeMaTUKHU B 7-12/4-8 kjacax.
[legaroriyHa iHTepHaTypa nepejbayae BUKOHAHHSA 000B’sI3KiB yyUTes s
CTapIIOi cepeHbOI MKOJU/cepeqHbO] MKOJU MPOTATOM MiHIMyM CeMH
rolMH Ha JAeHb (TPUALATb N'AATb TOAUH HA THX/JAEHb) YNPOAOBXK
YOTUPHAAUATHU TUXHIB. CTyleHTU NOBWHHI NOJATH 3aABKY Ha JaHUU
KypC IPOTATOM IoNlepeJHbOT0 CEMECTPY.

CemiHap 3a nidcymkamu nedazoeiuHoi iHmepHamypu (Student
Teaching Seminar) (1 kpedum). IIpoTAroM HaBYaJbHOTO KypcCy
BiZI0OYBAETHCS 0OrOBOPEHHS MMeJarorivyHoro J0CBily CTY/ZIEHTIB, aKTyaJbHi
Npo6JieMH B OCBITHIW rajsy3i Ta 3Z[iHCHIOETHCS MiJITOTOBKA A0 JIep>KaBHOTO
ceprudikanirHoro icnuty. [lopTdos1io-NPpOEKT NOBHHEH OYTU BUKOHAHUU
MPOTArOM CEMeCTpPY MeJaroriyHol iIHTepHaTypPH.

Jlns MabyTHIX yYUTeJiB MaTeMAaTUKH, KPiM yCiX OKpec/JieHHUX BUIIlEe
KypCiB, [0JaTKOBO Tpeba mpocayxaTu Kypc Pyukyii ma Mmolenw8aHHs
(Functions and Modeling) (3 kpedumu), mo nepezndadae MNOraUOJIEHE
BHMBYEHHSI TEM i3 METOJWMKM HaBYaHHS MaTEMATUKU B CepeaHIid IIKOJI.
AKIeHT poOHTbCS Ha MOJieJII0BaHHI 3 JIiHIMHOIO, eKCIIOHEeHIiaJIbHOK Ta
TPUTOMETPHUYHOI0 QYHKIiSIMU; MiZATOHKY KPUBOI; AUCKPETHI Ta HeNepepBHi

mogedi (UTeach Dallas. Courses).
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[IpyuHarigHo 3ayBakuMo, 1110 ocBiTHbOW nporpamoro UTeach Jlannac

nepe6ayeHo OTPUMaHHS BUMTENIbCbKUX CEPTUPIKATIB Y TAKUX raly3sX:

e MaTeMaTHKa (4-8 kyiacu);

e MaTeMaTHKa (7-12 kiacu);

e iHpopMaTuKa (koMn'toTepHi HayKH) (8-12 kiacu);

e NpUpPOAHUYI HayKH (4-8 Kuiacu);

e NpuUpoAHUYI HaykH (7-12 knacu);

e HayKu npo kutT4 (7-12 knacu);

e ximid (7-12 knacu);

e ¢i3nyHi Hayku (6-12 knacu) (UTeach Dallas. Natural Sciences and
Mathematics. Students Handbook, 2018).

Ak 3a3Hayasioci HaMU BHULle, BAKJIUBOK CKJIALOBOK OCBITHBOI
nporpamu UTeach Jlannac € noptdoJtio. KoxxeH cTyieHT, IKUM HaBYa€ThCA
3a ocBiTHbol nporpamow UTeach /[lansnac cTBOpPHOE BYUTEJNBChKE
nopTdoJIio, 110 AeMOHCTPYE Horo /il yChilHy niAroTOBKY /0 cepTUdiKaliii.
[TopTdosio CTBOPIOETHCA HA CTAPIIMX KypCaXx i OLiHIOIOThCS JOCBiTUEHUMU
daxiBugamu. [lo 3aBeplieHHs1 Kypcy «IIpo€KTHe HaB4YaHHS» CTYAEHTH
MalTbh CTBOPUTHU NonepeHE NOpTdOIIio, AIKe NOTpibHe /il 3apaxyBaHHA
Jlo neparoriyHoi iHTepHaTypu. [lonepeaHe mopTdoJio BK/AKYAE TBOpUI
po60TH, BUKOHAHi NiJ 4ac BUBYEHHS mNomnepejHix KypciB. IlizcymkoBe
nopT¢oJio OLIHIETbCA MiJ, 4ac ceMiHapy 3a MifcyMKaMHu MNeAaroriyHoi
iHTepHATYPH i € CKJIaJI0OBOIO MPOXiHOT0 6aJy mijJ yac cepTUdikaliii.

Ak HarosiollleHO B MOCIOHUKY /il CTYJEHTIB, SIKi HaBYalOTbCS 3a
nporpamoto UTeach Dallas (UTeach Dallas. Natural Sciences and Mathematics.
Students Handbook, 2018), nopTdostio Moxke MiCTUTH TaKi JOKa3U:

® IJIAHU-KOHCIEKTH YPOKIiB, MPOBEAEHUX y MeXaxX yCiX BUBYEHHUX
KYypCIB;
® METOJUYHi pOo3poOKY;

® pO3JaTKOBUU MaTepiaJi;
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e aHaJIi3Y BiZiBiJaHUX TA CaMOaHaJIi3u NPOBeJEeHUX YPOKIB;
e pe3loMe TOLLO.

He MeHII noKa3oBUM € IMpuUKJAaj peadisanii nporpamu UTeach
Jlep>kaBHUM yHiBepcuTeToM y Kosym6yci (Columbus State University) -
UTeach Columbus.

Ax HaroJIoIeHo Ha CauTi 3BO

(https://uteach.columbusstate.edu/about.php), wmicia UTeach Columbus

NOJISITA€E B PEKPYTHUHTY Ta MHiJITOTOBLI BUCOKOKBa/JipiKOBAaHUX YYUTEJIIB
MaTeMaTHUKH, NPUPOJAHUYMX HAyK Ta IHGOPMATHKH, SKi JAEMOHCTPYIOTH
npodecioHasi3M y HaBYaJ/IbHIM Ta HAYKOBIN AiSJIbHOCTI.
[linroroBka STEM-yuuteniB 3a mnporpamoro UTeach Columbus
3/IiINCHIOETBCS B YHIBEpPCUTETI HA 6a3i TaKuxX 6aKaJlaBpCbKUX MPOrpam:
e B.A. Biosioria - Cepesnsi ocita (B.A. Biology - Secondary Education
Track);
e B.S. BioJsioria - Cepegus ocsita (B.S. Biology - Secondary Education
Track);
e B.A. Ximia - Cepenns ocBita (B.A. Chemistry - Secondary Education
Track);
e B.S.IHpopmaTuka - OcBita (B.S. Computer Science - Education Track);
e B.S. Hayku npo 3emsto Tta kocmoc - Cepegnsi ocBita (B.S. Earth and
Space Sciences - Secondary Education Track);
e B.S. Matematuka - CepenHsi ocBiTa (B.S. Mathematics - Secondary
Education Track);
e B.S. MatemaTuka (B.S. Mathematics) (Columbus State University. UTeach
Columbus).
BignoBigHO, CcTyaeHTH, sKi 3/00yBalOTh CTylNiHb OakajiaBpa 3a
OJIHIED 3 OKpeCJeHUX BHILEe CleliaJbHOCTEH, MOXYThb OTPUMATH
J0JaTKOBY crenianizanito 3i STEM-ocBiTM 3a yMOBU BUBYEHHSI HU3KU

KypciB, nepeabdadenux nporpamoro UTeach Columbus, 30kpema:
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e UTCH 1201 Kpok 1: JlocaigHULbKI NiiIX0AW 0 BUKJaJaHHA (Step
1: Inquiry Approaches to Teaching);

e UTCH 1202 Kpok 2: Po3po6JieHHSI ypOKY Ha OCHOBI JOC/i/[PKEHHSA
(Step 2: Inquiry-Based Lesson Design);

e UTCH 2203 Kpok 3: 3HaHHS TEXHOJIOTIYHOrO Ta IMeAaroriyHoro
3MicTy (Step 3: Technological and Pedagogical Content Knowledge);

e UTCH 2105 OTpuMaHHA 3HaHb Ta HaBYaHHS 3 MaTeMaTUKH Ta
npupoAHUYKX HayK (Knowing and Learning in Math and Science);

e ITDS 2125 IcTopuryHi nepcrekTUBY $iiocodili NpUPOSHUYNX HAYK Ta
maTteMmaTuku (Historical Perspectives on the Philosophy of Science and Math);

e UTCH 2215 MeToau nocnimxenHs (Research Methods);

e UTCH 3115 ®yHkuii Ta Mozet0oBaHHA (/e 11 MaTEMAaTUYHUX
cneniasbHocTel) Functions and Modeling (for math majors only);

e UTCH 3205 B3aemogis B ksaci (Classroom Interactions);

e UTCH 4205 IlpoekTHe HaBYaHHA (Project-Based Instruction);

e UTCH 4485 HaBuanHs# yuHiB (Student Teaching);

e UTCH 4795 Ceminap 3 HaBYaHH4 y4HiB (Student Teaching Seminar);

e SPED 4115 HaBuyaHHA BHHATKOBUX Yy4YHIB MaTeMaTUKU Ta
npupoaHu4ux Hayk (Teaching Math & Science to Exceptional Learners);

e EDCI 2405 (EnemeHTapHMU NpakTUKyM 3 iHPOpPMaTUKHU (JHIile
AJia cnenianbHocTi «lHPopMaTukar») (Elementary Practicum in Computer
Science (for Computer Science majors only)) (Columbus State University.
UTeach Columbus).

[lizcymoByroun po3rsgg nporpam migroroBkd STEM-yuuTeis
nepuoro (6akajJaBpCbKOro) piBHSA BHINOI OCBiTH, HAroJ0CUMO, IO
npodeciiiHa niAroroBka 6akasaBpiB y raaysi STEM-ocBiTH 37jiliCHIOETHCS B
Mexkax nporpam UTeach, 3anpoBaj»keHoi Ha HallioHaJIbHOMY piBHi. Ik 6yJ10
3ayBaKeHO HaMu B 1. 2.1, 3aKOHOJABCTBOM IiepeAbayeHO He JIWIle

NiAroTOBKY HOBOTO NokoJiiHHA STEM-yuuTeiB, ajie ¥ nepeniroToBKy BxKe
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NpPALOIOYUX ILIJIAXOM 3aJlydeHHd [0 LbOro Ipouecy MaKCUMaJbHOI
KiJIbKOCTI cTelkxoszepiB. I3 1i€el0 MeTow Oy/0 CTBOpeHO «Acoliallito
STEM-ocBiTsaH UTeach» (UTeach STEM Educators Association - USEA), o
CKJaay dKOI YBIMLIM MNpeACTaBHUKU  3aKJaAiB BHUIIOI  OCBITH,
aZiMiHiCTpalid HaB4YaJbHUX OKpPYTriB, HAyKOBO-NeJaroriyHi MNpaliBHUKHY,
STEM-y4uTeJi, npe/iIcCTaBHUKY FPOMa/ICbKUX Ta 6i3HECOBUX OpraHi3aliii.

Y cyyacHux ymoBax USEA sBJisse co6010 iHHOBaliiHYy OCBITHIO
Mepexy, 1110 OXOIIIOE 46 YHIBEepCUTETIB 110 BCiK KpaiHi, gKi roTtyroTb STEM-
yuUuTeJiB [l 3arajbHOOCBITHIX wmKin1 3a mnporpamor UTeach. fk
HaroJiolleHOo Ha cauTi O03Ha4YeHOol Mepexi

(https://usea.uteach.utexas.edu/about-usea), BoHa BkJto4ae moHag 700

BUKJIQ[layiB 3akKJaJiB BUIOI OCBiTH, AocBigueHux STEM-yuyuTeniB LUK,
AKI BUCTYNAKTb MEHTOpaMU [JJd CTYAEHTIB IiJ 4Yac ImeaaroriyHoi
iHTepHaTypy, Ta mnoHan 6000 BunyckHukiB UTeach (UTeach STEM
Educators Association. About USEA).

CtparteriunuM mnsiaHoM Acounianii (USEA Strategic Plan, 2017)
nepeabavyeHo peasisallito Takux liijJiei Ta 3aB/laHb:

® CMBOpPeHHS cniibHOMuU cmelikxosadepie npozpamu UTeach (3aBpaHHS:
CTBOpPEHHsI Ta BeJleHHs PpEECTPy 4YJIeHIB Mepexi; po3pobJieHHs 3aco6iB
KOMYHIKaL[il B MeXaX CIUIbHOTHM ULUIAXOM BHUJAHHA LIOKBAPTAJIbHUX
iHpopmaniiHux 6rosieTeHiB USEA; po3po6JieHHS1 BipTyaJlbHOTO pP060YOro
IPOCTOPY CHIJIbLHOTH; Ha/JIArO/PKEHHA CIiBIpali MDK 3ak/jaaZjaMy BUILO]
OCBIiTH, sIKi NpaloTh 3a nporpaMmoro UTeach, 3a7/151 BU3HaYeHHS NOTPe6 Ta
npobsiem y miarotoBui STEM-yuyuTesiB; peryasipHux 3ycTpiyed Ha
HalliOHAJIbHUX/peTrioHa/IbHUX  KOHQepeHIligX;  I[OpiYHOro  BU3HAHHA
BU3HA4YHUX BHeCKiB J10 Micii USEA Biji pi3HHX KaTeropiil y4acHUKIB);

e nocmitine 8dockoHasenHsi UTeach Kypukyaymy ma modei
npo2pamu WaAsAXoM aHA1I3y i 3MICMOB0-NpoYecya1bHUX XapaKkmepucmuk ma

daHux npo BunyCKHUKiB Ha OCHO8I 3dCMOCYBAHHS CYYACHUX nepedoeux
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NpaKkmuk, 3daCHOB8AHUX Ha docaidxceHHsX (3aBAAaHHS: PO3pPOOJIEHHS U
yIPOBa/PKEHHS BAOCKOHAJIEHOTO MeTOJU4YHOro 3abe3nedyeHHss STEM-
Aucuumiiz (pisuky, Ximii, HayK Npo 3eMJit0, iIHPOPMATHUKH, iHKEHEPHUX
HayK, MaTeMaTWKH); CIHPUAHHA OOMiHy TIepefoBUM JOCBIIOM MixX
y4yaCHUKaMH Mepexi; mnopasbile po3pobseHHss wmojgeni UTeach sk
BiZIMOBi/Ib Ha Jlep>KaBHi ¥ HalliOHAJIbHI iHILliaTUBH);

® yoockoHaJseHHs1 npodgeciiiHoi nideomosku STEM-yyumeanie y
3aknadax euwoi oceimu ma HadaHHs nidmpumku STEM-oceimi Ha
depyxcagHoMy U HAYIOHA/IbHOMY pieHsAX (3aBAaHHA: PO3poOJIEeHHA
MeTOJUYHOro 3abe3neyeHHs NMporpaM npodeciiHoi NiATOTOBKU B 3aKJjaji
BMILIOI OCBITH; 30ip Ta AuceMiHalis iHpopMalii Npo HaMKpallli NPakKTUKH
niarotoBku STEM-yywuTeniB cepes OCBITHIX MOJIITUKIB Ta IHIIUX
cTerkxoJsgepiB y ranysi STEM; o3HalloMJieHHS IIKPOKOI rPOMaJCbKOCTI 3
nocarieHHsAMU nporpaMu UTeach mjomo migroroBku STEM-yuuTesiB Ha
besepasibHOMY Ta IITAaTOBOMY PiBHSX, 30KpeMa 4epe3 BKJIOYEHHS 10
Mepexi Mpe/iCTaBHUKIB (QenepasibHOTO YPAAY Ta ypAAiB LITATIB, a TAKOXK
HallilOHAJIbHUX | perioHaJIbHUX acoljalii MKIJIbHUX aJMiHICTpaTOpiB Ta
daxiBuiB 31 STEM-0cBiTH; Ha/1aro/)xeHHs1 NapTHePCTBA 3 OpraHi3alisiMu Ta
acouialnisiMy, fKi MNOWMPHIOTH iHPopMalil0 Ha HaliOHaJbHOMY Ta
IITaTOBOMY PiBHSIX; yCTAaHOBJIEHHS CHiBIpalli 3 J0CBilueHUMHU (paxiBUSIMU
Ta HAayKOBIISIMY 3 MUTaHb NiAroToBKu STEM-yuuTesiB);

® CNPUAHHA PO38UMKOBI HA HAYIOHA/JAbHOMY pISHI 00CAI0NHCeHb 044
oyiHoeaHHs epexkmusHocmi STEM-oceimu (3aBAaHHS: MOLIYK [pKepesi
diHaHCyBaHHS [Ji1 KOOPJMHOBAHOTO AOCJi/P)KEHHSI NpPo6JieM MiITOTOBKHU
STEM-yuuTesiiB Ta IX omnpuiatwojHeHHd cepen 4dieHiB USEA; cTBopeHHA
MDKAUCUMIIJIIHAPHUX MIXKBY3iBCbKUX KOMaHJ, fIKi MalwTb pPO3pPOOJATH
KOHKpEeTHI TpaHTOBi Mpomo3ullii; CTBOPeHHS peleH30BaHOro (axoBOro
BUAaHHs 3i STEM-ocBiTH; CIpUSAHHS 0OMiHY JOCAiIP)KEHHSAMU MiXK 4JleHaMHU

iHHOBaIliliHOI OCBiITHBOI Meperki Ha HopiuHii koHPepeHii UTeach);
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® HA/1A200X%CEHHS NnApmHepcmea 3 I[HWUMU Op2aHi3ayiamu 044
3dilicHeHHs1 6e3nepep8H020 npodheciliHo2o po3eUMKy euk/aadavie 3ak.aadie
8uwWoi 0c8iMu, @ Makodxc 8UNYCKHUKI8 01 3ab6e3neyeHHs1 HaUeuwoi sskocmi
nidzcomosku STEM-yuumesnie (3aBJaHHS: TOIIMPEHHS 3axXOoiB I0/I0
BUCOKOSIKICHOTO MpOoQeciiHOro pO3BUTKY BCiX 3alydyeHHUX [0 MpoLecy
STEM-ocBiTH CTOpiH, 30KpeMa MLUJISIXOM [pPOBeJEeHHA LOPIYHUX
KoHpepeHLil (Hanpukiaj, uopiuHoi koHdepeHnii UTeach, kondepeH1ii
BunyckHukiB UTeach, 3axofiB, 110 NpoBOASATHCA OKPEMHUMH 4YJIEHAMHU
iHHOBaliKHOI ocCBiTHbOI Mepexi USEA); mnomupeHHsa iHdopmarii mnpo
npodeciiHUi po3BUTOK 4ieHiB nporpamu USEA Ha mnpodeciiiHux
HaBYaJibHUX STEM-koHepeHuisix (HauioHanbHOI aconjianii y4uTesiB
npupogHuuynx Hayk (National Science Teaching Association - NSTA),
HanioHnanbHoi paau BunTesiB MaTeMaTuKHU (National Council of Teachers of
Mathematics - NCTM), AMeprKaHCbKOro XiMidyHOro ToBapucTBa (American
Chemical Society — ACS), HaniioHasibHOI acoriaiiii 3 0CBiTHbOTO JiJlepCcTBa
(National Science Education Leadership Association - NSELA) Toimo);
AuceMiHanisa iHGopmanil npo npodeciiHUN PO3BUTOK 4YJ/EHIB MPOrpaMu
USEA i3 HajaHHSIM MNOpPOMO3UILiM [AJd IIKiJ/HaBYaJbHUX OKpPYTiB, SKi
npaiotoTh i3 nporpamaMu UTeach; npe3senTarnii gonoBigen uysieniB USEA
Ha BifNnoBiAHUX (paxoBUX KOH(PepeHLisX; MOWyK [pKepes ¢$iHaHCYBaHHA
JUIsl HaJlaro/)KeHHsI mpodeciiHOro po3BUTKY mnexaaroriB y raaysi STEM-
OCBITH; CTBOPEHHA MDKAWUCLUMUIUIIHAPDHUX MIXKBY3IBCbKUX KOMaHJ /[Jid
HalNWCaHHA TpaHTIB Ha po3BUTOK STEM-0CBiTH; CTBOpPEHHSI CTOPIHOK Yy
colljiaJIbHUX Mepexax /i 00MiHy HalKpaluMu npaktukamu STEM-ocBiTu
cepen wieHiB USEA Tomo (USEA Strategic Plan October, 2017).

OTxe, MO’)KEMO KOHCTATyBaTH, 10 O3HAa4YeHa iHHOBAI[ilHA OCBITHA
Mepea CHpSIMOBYE 3yCUJ/LIS SIK 6Ge3nocepeJHbOo Ha po3BUTOK STEM-
OCBiTH, Tak 1 Ha migroroBky MaubyTHiX STEM-yuuTesniB y Mexax

0akasaBpcbkux nporpaMm UTeach, a Takox mnpodeciiHUN pPO3BUTOK
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BUKJIQJA4uiB 3aKJa/liB BUIOI OCBITH, SKi MalOTh 3/[iMCHIOBATU MiJTOTOBKY
Mai6yTHiX STEM-yuuTeis.

Takox 3ayBakKhMMoO, 1[0 MiAroToBka MambyTHiX STEM-yuuTesiB Ta
BUKJIAQJA4iB 3/[INCHIOETHCS He JIMIIE Ha nepuioMy (6akajaBpCbKOMY) piBHI
BMIOI OCBITH, @ U1 Ha ApyromMmy (Marictrepcbkomy). He3Bakatouu Ha TOH
$akKT, o €4UHOI NPOrpaMy MiATOTOBKU MariCTEPCbKOro piBHA Ha KUITAJIT
UTeach y CIIIA He icHy€, HU3Ka aMeEpPUKAHCbKUX YHIBEPCUTETIB NMPOMOHYE
MaricTepCcbKi IporpaMu O0O3HAYeHOro CIPSAMYBaHHA. 3a [JOIIOMOTOX0
MOLIYKOBOIL CUCTEMHU masterstudies.com

(https://www.masterstudies.com/MSc/STEM-Education) Mu 3HaWILIX

YOTUPHU Marictepcbki nporpamu 3i STEM-0cBiTH, 1110 HaZalOTbCA TpbOMa
3akyiaaMu BuLoI ocBiTh: YHiBepcuteToM Tadtca (Tufts University) -
«Marictp mucreutB i3 mnodatkoBoi STEM-ocBiTu» (Master of Arts in
Elementary STEM Education) Ta «MaricTp Hayk i3 npupoAHUY0-HAyKOBOI,
TE€XHOJIOTI4HOI, iHkeHepHOI Ta MaTeMaTH4Hoi (STEM) ocBiTu» (Master of
Science in Science, Technology, Engineering and Math (STEM) Education),
Jlep>kaBHUM yHiBepcuTeTOM IuTaTy MoHTaHa (Montana state university)
«MaricTp Hayk i3 mpUpoJHUYO0-HAYKOBOI ocBiTU» (Master of Science in
Science Education) Tta Kosiemxem Anbb6epTa Marnyca (Albertus Magnus
College) «Marictp Hayk 3i STEM-ocBiThu a6o rpamoTHOcTi» (Master of
Science in Education in STEM or Literacy).

Jlasti po3ryiiHeMO 03HAa4YeHi MariCTepChbKi NporpaMu AeTaJibHille.

[Iporpama «MaricTp Hayk i3 NPUPOAHUYO-HAYKOBOI, TEXHOJIOTIYHOI,
imxeHepHol Ta MateMaTu4yHoi (STEM) ocBitu» YHiBepcutety TadTca cnps-
MOBaHa Ha Mi/Ir0TOBKY IeJaroriyHyx NpariBHUKIB 10 po60TU B popMaIbHUX
Ta HepopMasibHUX ocepesikax STEM-ocBiTH, 30kpeMa B 11KoJ1aX, 10CIiTHUIb-
KHUX LIeHTpaX, My3esX, IPOMHUCJIOBUX NiANPUEMCTBAX, 3aK/IaiaxX KyJbTypU Ta
rPOMaJICbKMX OpraHizaljisiXx, a TaKoXX TOTyE MaHOyTHIX KaHAWAATIB Jisd

BCTYIY Z10 acCipaHTypH [l 3100y TTS CTyINeHs JJoKTopa pistocodii.
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O3HaueHa MporpamMa NpUMMaEe Ha HaBYaHHA 3400yBadyiB OCBITH, fKi
MalOTh CTYNiHb OaKaJlaBpa 3 MaTeMaTHKH, 6i0J10Tii, XiMil, Gi3UKH, TEXHOJIOTIH,
IH2KeHepHUX HayK, OCBITH, IICUXO0JIOTI], PO3BUTKY AUTHUHU, KOTHITUBHUX HAYK
Ta IHIIMX CYMDKHHUX rajiy3ed. 37100yBayi OCBIiTH, SIKi He MalwTb CTYIMeHSs
6akasaBpa (MHUCTEUTB/HAyK) i3 MaTeMaTHUKH, HPUPOJAHUYMX HAyK YU
i>KeHepil NMOBHWHHI NPOWUTHU JOJAATKOBI KypCcH 3 LMX IpeameTiB. Makcu-
MaJIbHUM TEPMIH /Il 3aBeplIeHHS porpaMu «MaricTp HayK i3 IpUpogHUYO-
HAYKOBOI, TEXHOJIOTI4HOI, iHKeHepHOoi Ta MaTeMaTU4HOI (STEM) ocBiThu» aJida
CTYZeHTIB JiIeHHOi GOpMHY HaBYaHHS CTAHOBUTb TPU POKH.

[licns BcTyny Ha HaBYaHHSA AJid 34,00yTTS CTYIeHs MaricTpa B raayasi
STEM-ocBiTu YHiBepcuTeTy TadTca KOXKHOMY CTYAeHTY NPU3HA4YAlOTbCS
/iBa paJHUKUA nporpamMu (program advisors), OAWH - CHIBPOOITHUK
baKy/JbTETy MeAaroriyHoi OCBiTM ab0 pPO3BUTKY AWTUHH, a IHIIHUK -
MaTeMaTUYHOTrO, IPUPOJAHUYOro abo iHKeHepHOro GpaKyabTeTiB. PagjHuku
nporpaMy JONOMaramTb CTYJAeHTy y BUOOpi KypcCiB, 3MiCTy HaB4YaHHS,
NeJarorivHoro CTakKyBaHHS Ta [AOCHAIAHUIBbKOI AisjJbHOCTI. Bubip
3J1INCHIOETHCS Ha MiJICTaBi OI[iHKK MOTPe6 KOXKHOTO CTyZeHTa. Ik mpaBuJio,
CTYAEHT Ma€ 30CepeJUTHUCA HAa BUBYEHHI MaTeMaTUKU, NPUPOJHUYUX YU
IHKEHepHUX HayK; COLIOKYJIbTYpPHUX 3acajaxX OCBITH; TeOpeTHUKO-
MEeTO/Z0JIOTIYHUX 3acaZlaX PO3BUTKY OCOOUCTOCTI Ta MeTOAMIII HABYaHHS B
Pi3HUX TMpeJMeTHUX Tajy34dX; OTPUMAaHHI KOHKpPeTHUX 3HaHb 1100
TEeXHOJIOTil HallMCaHHA MarictepcbKol AucepTalil, MPOEKTHOI AiAJbHOCTI,
3iCHEHHS JIOCJi/PKeHHS YW CTaXyBaHHS/MeAaroriyHoi MNpaKTUKHU
(Masterstudies.com. Tufts University. Master of Science in Science,
Technology, Engineering and Math (STEM) Education).

HactynHa Maricrepcbka nporpama 3i STEM-ocBiTH, 1110 IpONOHY€ETHCA
YHiBepcuteToM TadTca - «MaricTp MuUcTelTB i3 noyaTtkoBoi STEM-ocBiTu» —
COpsAMOBaHa Ha NiIFOTOBKY BAYMJIMBUX, KpeaTUBHUX Ta 4yWHUX STEM-

y‘-II/ITe.}IiB AJId ITIOY4aTKOBUX HIKOJIAX IITATY MaccaqyceTc.
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3/100yBayi BUIOI OCBITH, fKi HaBYalTbCd HaA JaHiM OCBITHIM
porpami, OTpUMYIOTb CTYIIIHb MaricTpa MUCTELTB y rajay3l BUKJIaJaHHA
(M.A.T.) Ta nepBuHHy .JineHsito (Initial License) Ha HaB4YaHHS y4YHIB
1-6 kuaciB. Ciip 3ayBaKUTH, L0 O3HAYeHa NporpamMa po3pobJieHa Ta
CXBaJleHa JIMLIe [Ji 0YaTKOBUX WK mTaTy Maccadycerc.

«Marictp MuctentB i3 modyaTkoBoi STEM-ocBiTu» sIBJIS€ CO000
oHJaWH-iporpaMy. CTyAeHTH JeHHOi ¢OopMM HaB4YaHHSI MOBUHHI
3aKiHYMTH HaBYaHH4 3a 12 micaniB. CTyAeHTH 3a04HOI GOPMU HaBYAHHA
MOXKYTb 3aKiHYUTHU nporpamy 3a 18-24 micanis. Takox € ABI cecii Ha piK,
fle  CTYAEeHTU MNpUDKIXKAKTL [0 YHIBEpCUTETCHKOrO MicTeyka
YuiBepcutety Tadtca B Mepdopai pnasg odHoro HaBuyaHHA (Tufts
University. School of Arts and Sciences. Elementary STEM Education).

Y Mexax 03HauyeHOl MporpaMM MaMbOyTHIX yYMUTEJiB MOYaTKOBUX
IIKiJ TOTYIOTh [0 BUKJIalaHHS B 3araJibHOOCBITHIX KJacax i3 0CO6JIMBUM
akueHtoM Ha STEM. Ilopsaa 3i STEM-paucyunuiiHamu, nporpama
CipsAsMOBaHa Ha PO3BUTOK TIPaMOTHOCTI UJIAXOM IHTerpyBaHHA
YUTAHHA, MCbMa, CYCHIJIbCTBO3HABCTBA Ta MUCTELTBA B YCi HaBYaJIbHI
nporpaMu. 3A00yBadyi OCBITM BYaTbCA CTBOPHOBAaTH HaBYaJlIbHI
cepe/loBMILa, L0 3abe3mnedyyrTh PIiBHICTb Ta TiAHICTh yCiX Y4HIB,
aKLEeHTYIO4YHM Ha IX CUJIbHUX CTOPOHAX. BaXKJIMBUM acleKTOM MiATOTOBKHU
€ BCTAHOBJIEHHSI ¥ MiTpUMKaA NPOAYKTUBHHUX, IIAaHOOJUBUX CTOCYHKIB
i3 y4HsIMM, OaTbKaMH, MiCIleBOIO TpOMaZiol0, a TAKOX YYUTEJSIMH Ta
epCcoOHAaJIOM IIKOJIU.

Ak 3a3Havasnocsa Bulle, nporpamMa «MaricTp MUCTelTB i3 MOYaTKOBOI
STEM-ocBiTu» € AUCTaHIiMHOIO i Tepeibayae Taki popMU poOOTH:

e LIOTWXKHEBI BiZleokoHQepeHIii B peXUMi peasbHOro 4acy s
B3a€EMO/II 3 BUKJIaJlayaMU Ta KoJieraMu;

e BiJle0-JIeKIlii;
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e IIBi TPUJEHHI cecil B YyHIBEpPCUTETI, MiJ 4Yac AKUX CTYLEHTU
3yCTPiYalThCA 3 BUKJIaJ[@4aMy Ta OAHOTPYNHUKAMH, 100 MiroTyBaTUCA
J10 MAaOYTHIX KypCOBHUX Ta NPAaKTUYHUX POOIT;

e QeJaroriyHa IMpakTUKa B IWIKOJI TpUBaJicTIO 8 MicAuis
napaJsieJIbHO 3 OHJIaWH-HaBYaHHAM.

Jlns MIPOXO/PKEHHA rnejaroriyHol IIPaKTUKU CTyAEeHTHU
BJIAIITOBYIOTbCA A0 MLIKiJ-MapTHepiB YHiBepcuteTy Tadtca. IlpoTsirom
IepIIOr0 CeMeCTpPy HaBYaHHA CTYAEHTU NPOBOAATH y IIKOJI 3 AHI Ha
THWX/JEHb, a BXKe MPOTSAroM APYroro — 5 HIB Ha T eHb. BOHU peryaspHo
3yCTpivalThCs 3i CBOIM KEPIBHUKOM NPAKTUKH, O€PYTh y4acTh y WIKIJIBHUX
360pax Ta npodeciiHOMY PO3BUTKOBI, a TaKOX J0NIOMaraloTb BUMUTEJIEBI,
3a AKUM 3aKpineHi. TakoX CTyJeHTH NPOTArOM OJHOT0 TUXKHS MOBHICTIO
BUKOHYIOTb 00OB’SI3KM BUMTEJISI: PO3POOJISIOTh MJIAHU YPOKIB, BEYTh YCi
YPOKHU B 3aKPilJIEHOMY KJiaci Ta 3[iMCHIOIOTH OL[iHIOBAHHS YYHS.

K0oXXHOMY CTyAeHTYy NpPU3HAYAETbCA KepiBHUK TMPAaKTUKH, SKWAH
BUKOHYE POJIb TpeHepa, CIOCTePiraroyu 3a BUKJIAJAHHAM, NPOBEJEHHAM
aHaJli3y BiiBiJaHMX YPOKIB Ta caMOaHaJli3y NMpOBeJeHUX YPOKiB, Ta HaZa€
NiATPUMKY B PO3BUTKOBI CTyJeHTa-NpaKTUKaHTa. TakoX [A0NoOMOry B
PO3BUTKOBI NPAKTUYHUX HABUYOK CTYJAEHTA HAZla€ WIKIJIbHUNA YYUTEJb, 10
SKOT0 TNPUKPINJIIOETbCA  CTYJEeHT-NpakKTUKaHT. OO6uJBa KepiBHUKHU
3AIUCHIOIOTh OI[iHIOBAaHHS pe3yJIbTaTiB Me[aroriyHol MpPaKTHUKH, L0 €
000B’SI3KOBOI0 CKJIAJIOBOI0 OTPUMaHHS BUWTeJNbCbKOI JiineH3ii (Tufts
University. School of Arts and Sciences. Elementary STEM Education).

/lep>kaBHMM  yHiBepcUTeT 1TaTy MOHTaHa MPOIOHYE OCBITHIO
nporpamy «MaricTp Hayk i3 IpUpOLHUYO-HAYKOBOI OCBITHY, 1110 BKJIIOYAE AK
iHHOBAIiMHI OHJIAMH-KYpCH, TaK i Kypcu Ha 6a3i yHiBepcUTeTy Jis
NPAaKTUKYKYUX  YYWATEJIB  NPUPOAHUYMX  HayK. [HAUBIAyaJlbHUMU
HaBYaJIbHUMM IJIaHAMM IepebayeHi HaB4YaJibHI KypCcH 3 YCiX AUCIHUIUIIH

IPUPOJHUYO-HAYKOBOI rajysi, po3pobJieHi 3 ypaxyBaHHSM JOCBiJly, iHTepeciB
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Ta Kap €pHUX LiJied 3400yBada ocBiTU. HaBYaro4yuch 3a [JaHOKW OCBITHBOMO
nporpaMmoro, 3/100yBad Ma€ MOJIMBICTb BUOOpPY: BUBYATH 3alpONOHOBAHI
KypCH 3a//1d NiJIBUILEHHS KBaJlidikaliil abo AJis 3400y TTs CTyNeHsl MaricTpa.

Marictepcbkow IMporpaMmoro, pospaxoBaHow Ha 30 KpeJUTis,
nepegbadeHo 80 % acCMHXPOHHUX OHJIAMH-KYPCiB. 3BaKalOUU Ha TaKy
KiJIBKICTb OHJIAUH-KYpPCiB, HABYaHHA MOXK€ PO3MOYUHATHUCA B OyJb-IKOMY
cemectpi. Pemty (20 %) KypciB CTyAeHTHM BHBYalOThb Oe3mocepeHbO B
cTiHax yHiBepcuTeTy. [[poTAroM 1jboro nepiofy BOHU TaKOX MPE3EHTYIOTh
pe3yJibTaTM NEepPCOHAJi30BAaHOTO OCBITHbOrO MNPOEKTY (Montana State
University. MS in Science Education).

Ha camTi YHIBEPCUTETY

(https://www.montana.edu/msse/about/index.html) npeacraBaeHo Micito,

6adeHHs, LiJi, LIHHOCTI Ta mepeBard nporpaMu «Marictp Hayk i3
IPUPOSHUYO0-HAYKOBOI OCBITHY.

30KpeMa, Micisi ToJiirae B 3abe3leyeHHiI 3pa3KoBOi, AOCTYIHOI,
OPIEHTOBAHOI HAa CTYI€HTIB OCBITHbO-HAYKOBOI IIPOrpaMHy, CIIpAMOBAHOI Ha
B/JOCKOHAJIEHHSA NpPOLECiB BUKJIAJaHHSA Ta BUBYEHHA NPUPOJHUYMX HaAYK
JIJ1 BUKJIQIa4diB Ta CTYZEHTIB.

Y dbopmysitoBaHHI 6ayeHHs, TOAAHOMY Ha CalTi, HAEThCS, 1[0 O3HAYEHA
MaricTepcbka nporpama cnpusie epeKTHBHOMY M iHHOBAL[iMHOMY BHKJIA-
JIAHHIO MIPUPOJHUYUX HAYK Pi3SHOMAHITHIU CHIJIBHOTI BYUTEJIIB NPUPOHU-
YHUX HAyK 3aBJAKHA yHIKaJIbHUM OHJIAaMH-KypCaM Ta BUIIYCKHUM KypcaM B
YHiIBEPCUTETI, po3p006JIeHUM CIielia/IbHO AJ1s BYUTEJIB MPUPOJHUYHX HAYK.

Lini npoepamu BKJIKOYAKOTh:

® BUKOPUCTAHHA YHIKaJbHOIO cepeAoBuIla wwTaTy MoOHTaHa Ta
Besvkol €JIJIOYCTOYHCBKOI €KOCUCTEMHU /[JI1 BUKJIAJAHHA JUCLHUILIIH
npodeciiHOro UKIIY;

e GopMyBaHHSl MNpPAKTUYHUX HABUYOK MaMOyTHiX QaxiBIiB i3

IPUPOSHNYO-HAYKOBOI OCBITY;
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e 30i/bllIEHHS 3HaHb MalOyTHIX QaxiBI[iB i3 NPUPOJHHUYO-HAYKOBOI
OCBITH y IpeIMeTHUX rajy3€x;

® YJOCKOHAJIeHHS Tpolecy MnpodeciiHOI MiATOTOBKM MaMOYyTHIX
daxiBLiB i3 MPUPOJAHAYO-HAYKOBOI OCBITU 3a JOMNOMOTOK pedeKCUBHUX
METO/IiB;

e 03HAMOMJIEHHSI MaiMbOyTHiX ¢axiBliB i3 NpPUPOAHUYO-HAYKOBOI
OCBITHU 3 IIeJaroriYyHUMH CTpaTErigAMu;

® CTBOpPEHHsI 0€e3Me4YHOro, MO3WUTUBHOrO, MiATPUMYIYOro, ale
BO/JJHOYAC CTUMYJII0OBAJIbHOTO OCBITHBOT'O Cepe/l0BULLA;

® HaJlaHHS MaWOyTHIM (axiBLsAM i3 NPUPOAHUYO-HAYKOBOI OCBITH
JIOTIOMOTH Y BUSIBJIEHHI CHiJIBHUX PUC Ta YCBiIOMJIeHHI B3AEMO3B’SI3KiB MixK
Pi3HMUMM  NPUPOLSHUYO-HAYKOBUMHU  JAUCUUILUIIHAMH, NPUKJIALHUMU
HayKaMU Ta iHXXeHepie€lo;

® MOCWUJIEHHS 3JaTHOCTI MaubyTHiX ¢axiBLiB i3 npuposHUYO-
HAayKOBOI OCBITM 1mepeJaBaTW HAYKOBI 3HaHHA, 3aCHOBaHI Ha
JIOCJiIXKeHHSX, Ta IPUPOJHUYO0-HAYKOBI /iHXKeHepHI IPaKTUKU;

® IIITOTOBKA BYUTEJIIB-AOCJAIAHUKIB LUJIAXOM 3ajJy4YeHHd [0
iHHOBAIiMHOI JisSJIbHOCTI;

® BHUXOBAaHHA OCBITHIX JiiJiepiB y raays3i NpUPOAHUYUX HaAYK, AKI
3MOXYTb OpaTHM aKTUBHY y4acTb Yy CUCTEMHIH pedopMi NpUPOAHUYO-
HAayKOBOI OCBITM Ha piBHI MiclleBOl TIpoMaZiM, LITATy, Jep>KaBU Ta
MixkHapoZiHOMY piBHi (Montana State University. MSSE Home. About us).

CepeZi OCHOBHMX LIIHHOCTEW OCBITHBOI mporpaMu «MaricTp Hayk i3
NPUPOJHUYO-HAYKOBOI OCBITU» il pO3pOOHUKU HA3UBAIOTh:

e JdockoHasicmb - TparHeHHs OYTU BHUHSTKOBOO, aJlallTHUBHOIO,
AUHAMIYHOI0 Ta CTHUMYJIIOBAJbHOK IPOrpaMolo, L0 Ma€ pe3yJbTaTOM
BHCOKIi MOKAa3HUKHU YCHIIIHOCTI ¥ 3a/l0BOJIEHHS 3/100yBayiB OCBITH 3aB/ISIKH
BUKOPUCTAHHIO HaMKpallluX NMPaKTHUK y BUKJIaJlaHHI, HAaB4YaHHI, 6i3Heci Ta

006C/IyrOBYBaHHI KJIIEHTIB;

160



STEM-ocBita B YKpaiHi Ta CIIIA: aKkTya/IbHi TeHAeHI il

® cepgic - HaJaHHA CTyYJEHTaM BHCOKOAKICHUX (mpodeciiHux,
O6e3nepebiiHMX, e(pEeKTHBHUX, ONEepaTUBHHUX) OCBITHIX MOCAyr, 1[0
JI03BOJISIE 3/100yBayaM OCBITH BiluyBaTU cebe 3axUIEeHUMH U 3abe3neuye
BiJKpUTe CHIJIKYBaHHA MDX CTyJeHTaMHM, [IepCOHAJIOM, BUKJaJayaMHu Ta
aJIMiHiCcTpali€ro;

® MOXMAUBOCMI — PO3LIMPEHHA MOXJIUBOCTEHN Ta AOCTYILY [0 OCBITH
3a JO0MOMOTOK iHHOBAaL[iIMHUX CIOCOOIB BUKJ/IAJaHHSA, a TAaK0X THYYKHUX
MOXXJIMBOCTEM A/ GOKYyCyBaHHS Ha AOC/IIP>KEHHSX;

® pI3HOMAHIMHICMb — 3abe3Ne4YeHHs PI3HOMAHITHOCTI B YCiX
acreKTax: MOXOJpKeHHA W [OOCBiJ CTyJeHTiB, HaBYa/lbHI 3aBJAaHHA [Jid
CTY/ZL€HTIB, [MOXO/XKEeHHSA Ta OCBIJI BUKJIAJAllbKOT O CKJIaAy,
MDKOUCHUIUIIHAPHI  BapiaHTU HaBYaJIbHUX NporpaM, iHAUBIAYyaJIbHI
HaBYaJIbHI IpOrpaMu i MOXJIUBOCTI;

® HABYAHHSA - 3a0X0YEeHHd [0 HaBYaHHA BIIPOJOBX XKUTTA U
po3po6JieHHS BiZIOBiHOI MOJeJli 32 ;ONIOMOTr 00 HAYKOBUX AOC/iIKEHD Ta
iHHOBAI[IMHO] AisAJIbHOCTI;

® PO3WUpEHHSI Npas i Moxcaugocmell — PO3LUPEHHS MOXJIMBOCTEN
CTYAEHTiB, BUNIYCKHUKIB, BUKJaJa4iB Ta CNiBPOOITHUKIB 3aKJ/JaJy BUIIOI
OCBITHM ILIJIAXOM HaJaHHSA MOXJIMBOCTEM Ta COPUSAHHA y4yacCTi B TaKUX
3axX0/1ax i3 npodeciiHOro po3BUTKY / PO3BUTKY JIiIepCTBa, SK: pe3eHTallil
Ta/abo [ONOBi/li HAa IITAaTOBUX i HalliOHaJIbHUX KOHpepeHIisiX, BUKOHAHHS
bYHKIIM acucTeHTa BUKJIaJlaya 1iJi Yac NpoBeJIeHHS HayKOBUX J0C/i/PKEHD
Ta BUKJAJaHHS, MEHTOPCTBO/KOYYUMHI HOBHUX CTYJAeHTIiB Ta/abo
BUKJIaJlayiB, a TAKOX pob0Ta B KOMiTeTax i pajax, 1o crocyoTbcsd STEM-
OCBITH, HAa BCiX PiBHAX;

® 2pomada - COPUSAHHS PO3BUTKOBI CHUJIBHOTH, IO HABYAETbCA
BIIPO/ZIOBXK KUTTSH, CTBOPIOIOYM MOXJIUBOCTI AJ11 B3aEMOJIl 3a JOIIOMOI00
N0JIbOBUX/Mab0paTOPHUX KypCiB Ha 6as3i kKaMmIycy Ta IOPiYHOTrO

CUMIIO3iyMy; ULJISXOM 3aJlydeHHS BUIYCKHUKIB i 3abe3neyeHHs iX y4acTi
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nmicig  3aKiHYeHHA HaBYaHHS; NOCUJIEHHA  MDKAWCLUIIIHApPHOI
CIIPpSIMOBAHOCTI NpOrpaMy; MOCTIMHIM B3a€EMOZil 31 CTEWKXO0JJepaMuy;
Bi/I3HAaUEeHHI0 YCHIXiB CTYZ€HTiB, BUNYCKHUKIB Ta cHiBpobiTHHUKIB 3BO
(Montana State University. MSSE Home. About us).

Jlo mepeBar A0C/i)KyBaHOI NPOrpamMH il po3pOOHUKHU BiZJHOCATh:

® THYYKICTb y HaBYaHHI, 1[0 3a0e3Mne4yeThbCA 3a JOMOMOIr 0 OHJIaWH-
KypCiB IPOTATOM HAaBYaJIbHOTO POKY;

® [POBEJIEHHS JITHIX M0JIbOBUX/1ab0paTOPHUX 3aHATh B YHiKaJIbHO-
My cepeZoBUlli IITaTy MoHTaHa Ta BesiMkoi E/J10yCTOYHCbKOI EKOCUCTEMY;

e IHAMBiAyaJbHI HaBYa/IbHI IJIAHU MICTATH BaplaHTH KypcCiB i3
KO>XHOI AUCLHUIIJIIHY TPUPOJHUY0-HAYKOBOI raaysi;

® VHIiKaJbHI XapaKTepUCTUKHU IporpamMu JLO3BOJIAIOTH
3al0BOJIBHUTHU NOTPEOU SIK TPAAULIMHUX YUYUTEJIB IPUPOSHUYO-HAYKOBUX
JUCIMIJIIH, TaK i iHHOBALiMHUX;

® AKILEHT y HaBYaHHI pOOUTBCA Ha MPUPOJHUY0-HAYKOBUX CTaHAAPTax
HacTtynHoro nokoJsiiHHA (Next Generation Science Standards — NGSS);

® HaOyTTsA IiHAMBIZAyaJbHOTO [JOCBiAy npodeciiHOl AisIIbHOCTI
(Montana State University. MS in Science Education).

OCHOBHMMHU BUMOI'aMHU /|0 BCTYIly BU3HAYEHO:

® HAfIBHICTb CTyNeHW 0OakajaBpa 3 MNPUPOJHHUYUX  HaYK,
NPUPOJHUYO-HAYKOBOI OCBITH, MOYAaTKOBOI/cepeAHbOI ILIKOJIU/cepeaHbOl
OCBITH ab0 CYMiXKHOI rajya3i;

e [OHAaUMeHIIe JBa POKMU YCIIIMIHOTO [OCBily BUKJIAaJAaHHA
NPUPOJHUYMX HAYK y CTApIUil cepe/iHiN, cepefHiA a60 MOYATKOBIM IIKOJI
abo iHIIM BigMNOBiJHIA OCBITHIM ycTaHOBI (HampukJ/aaj, My3ei, ocBiTa Ha
CBIXXOMY MOBITPI, JIICHUI[TBA, FPOMa/CbKi KOJIeKi);

e cepeJHiM 6an aumioMmy 6akasaBpa 3,0 abo Bulle (3400yBaui
OCBiTH i3 cepeaHiM 6asoM MeHuie 3,0 MawTb MOMXJIMBICTH PO3MOYaTH

I[Iporpamy gdK CTYA€HT, SIKMU He Ma€E 6aKaJIaBpCbKOI‘O CTYHEHH).
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TpurBaJsicTh HaBYaHHSA 3a OCBITHBOIO NporpamMorw «Marictp Hayk i3
IPUPOLHUYO-HAYKOBOI OCBITU» MOXKE BapiloBaTUCA, L0 3yMOBJIEHO
piBHEM 3aMHATOCTI CTYAEHTIiB. bisbuiicTh 3700yBavyiB BUIIOI OCBIiTH
3aKiH4YyIOTbh HaBYaHHA 3a 2-3 poKU. MakCuMaJIbHUM TepMiH HaBYaHHA
3a [AHOI0 IIpOorpaMol He I[OBHHEH IepeBUIllyBaTU IIICTb POKIB.
BianoBigHo, AJifg 300yTTA CTYINeHS MaricTpa BCsS HaB4YaJibHa poboTa
Ma€ OyTU BHUKOHAHA MPOTIAroM 6-piyHOro mnepioay, BKJIWYAK4YU U
nepe3apaxoBaHi KpeauTH. CTYZleHTHU TaKOX MOXYTb 00paTU MaKCUMyM
JleB’ITb KpeJUTiB [/ BUBYEHHS B Meax MpPoOrpaMu, L0 He BeJe [0
OTPUMaHHS MariCTepCcbKOro CTyNeHsi U Moxe OyTH 3apaxoBaHa K
nigBuieHHsa kBajaidikanii (Montana State University. MS in Science
Education).

KpiM 060B’s13k0BUX KypcCiB (3arasioMm 14 kpeAuTiB), A0 CKJIaAy SKHUX
BXOJHUThb i 3-KpeJUTHUN NPOEKT, CTYZJEHTU MalTh MOXJIMBICTb 00paTH 3
IIMPOKOI TMpomno3ulii KypciB i3 6ioJsiorii, xiMmii, Hayk mnOpo 3eMJilo,
MiKpo6ioJiorii, pOCIMHHUITBA, (QI3UKUM Ta IHIIMUX CYMDKHUX Traay3eu
(minimym 12 kpepuTiB). Pemty 4 KpeguTh OCBITHBOI MNpoOrpamy,
po3paxoBaHoi Ha 30 KpeJUTiB, CTAHOBJATH PaKyJIbTAaTUBU 3 NeJarorivHuX
Ta/ab0 NPUPOJTHUYO-HAYKOBUX AUCIUIIIH.

OcBiTHIO nporpamMy MaricCTepCbKOro piBHSI 3 MOXJIMBICTI0O BUOOPY
cneniainizanii  (STEM-ocBiTa ab6o rpamoTHicTh) mnpomnoHye Kosemx
Anb6epTa MarHnyca («Marictp Hayk 3i STEM-ocBiTH a60 rpaMOTHOCTI»).

Ha nyMKy po3po6HUKiB mporpamMu, came Iii /iBa aClNeKTH BUKJIUKAIOTb
BeJIMKe 3aHENOKOEHHS 3 O0KY aJIMiHiCTpaliil LIKiJ Ta HAaBYaJIbHUX OKPYTiB,
JiflepiB 6i3Hecy Ta 3aKOHOJABIIiB, fKi 3aK/JHWKalTb Y/OCKOHAJUTHU
HaBU4YKU STEM Ta rpamoTHOCTI cepep ycix y4HiB 1-12 kiaciB. OcHOBHa
MeTa O3HayeHOl MariCTepCcbKol mNporpaMyd - He JIMlIe IiAroTyBaTU
daxiBLiB, fKi BOJIOAITUMYTb 3HAaHHSIMH, HaBU4YKaMU U CTpaTeriiMu

BUuKJaZaHHa STEM Ta po3BUTKy rpaMOTHOCTI Y4HIB y CBOIX KJjacax, aje U
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JlifiepiB, IKi HABUATUMYTb CBOIX KoJierT 1je poouTu (Albertus Magnus College.
Master of Science in Education in STEM or Literacy).

[licna 3aBepleHHA HaBYaHH4A 3a porpamoro «Marictp Hayk 3i STEM-
OCBITH 260 I'PaMOTHOCTI» CTy/IeHTH MOBUHHI:

e 3HATU Ta OOrOBOPIOBATU OCBITHI MUTAaHHS B ETUYHUX PAMKax;

e HAaOyTH HABUYOK, HEOOXiJHUX [JJ1 PO3BUTKY TPaMOTHOCTI fIK
HEBi/Jl EMHOI CKJIa[I0OBOI BCiX peIMETHUX rajy3eu;

e HabOyTH HAaBUYOK, HEOOXiAHUX AJi1s1 epeKTUBHOrO HaB4YaHHA STEM-
KOHLIEMNLifAM / pO3BUTKY I'PaMOTHOCTI;

e J1eMOHCTpPYBaTH NeJaroriyHi HaBU4YKH, HEOOXiIHI AJid NifBeJeHHs
CTYJIEHTIB /10 YCBiIOMJIEHHS TOTO, 110 BCi 3MicTOBi cdepu STEM nor’sa3ani
Ta B3aEMO3aJIeXKHI;

® JIEMOHCTpPyBaTHU BMiHHA 30MpaTU Ta aHaJi3yBaTH JAaHi 3 METOI0
iHpOpMyBaHHA CTYZIEeHTIB PO OCBITHIN NpPO1EC;

e JIEMOHCTPYBAaTH 3JAaTHICTb pO3Mi3HAaBaTHU Ta NPOBOAUTH BasiJHi
neJlaroriyHi JOC/aiPKeHHs, a TaKO0X 3/iMCHIOBATU HAaBYaHHA Y4YHIB Ha
OCHOBI 10CJIiI>)KeHb;

® OBOJIOAITHM 3JATHICTI0O pO3Mi3HABAaTH BiJMIHHOCTI cepeJ; Y4YHIiB,
BKJIIOYAIOYM HaBYyaJibHi Ta KyJbTYpHiI BiJMiHHOCTi, Ta 3abe3medyyBaTH
JudepeH1iioBaHe HaBYaHHS, IKe JJ03BOJISIE BCIM CTy/leHTaM BUMTHCSH;

® JIEMOHCTpPyBaTU HaBUYKH, HEOOXiJHI AJid TOro, 06 HaBYUTHU
iHIKUX edeKTUBHIK po3poOli M 3aCTOCYyBaHHIO HaBYaJbHUX Mporpam i3
BuB4YeHHs STEM /rpamoTHOCTI (TaM camo).

BiamnoBizgHoO, Ha camTi Kosemxka Anbb6epTa Marnyca

(http://www.albertus.edu/education/ms/) ykasaHi MOXJIUBOCTI AJs

npalneBJalliTyBaHHS BUIIYCKHUKIB O3HA4e€HOI MaricTepCbKol MNporpaMmu.
Tak, BUIYyCKHUK M0O>Ke 06iliMaTH Taki mocaju:
® yuuTeJb NigroToBYux KiaaciB (Pre K-12);

e STEM-yuuTeJb;
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® aKaJleMiYHUU paHUK;

® KOOPZAWHATOP 3 IUTAHb OCBITH;

® YYHTEJIb CleliaJIbHOI OCBITH;

® OCBITHiV KOHCYJIbTAHT;

® IIKIJIbHUK a00 Kap’€EpHUM PaJHUK;

e (QaxiBelb i3 pO3BUTKY 'PaMOTHOCTI;

® DO3pPOOHHMK OCBITHBOI NMOJIITUKHY;

e JIUPEKTOP 3aKJIaZy OCBITY;

e JeKkaH QpaKyJbTETY;

® pO3pOOHMK HaB4YaJbHOI mnporpamu/meroauct (Albertus Magnus
College. Master of Science in Education in STEM or Literacy).

O3HayeHa MaricTepcbKa nporpamMa po3paxoBaHa Ha 36 KpeJuTiB, i3
AKUX 21 KpeOuT BiABOAUTBHCSA Ha BHUBYEHHS 00OB’I3KOBUX KypciB, a 15
KpeAUTiB — npeaMeTiB cneniaisanii (STEM-ocBiTa abo rpaMOTHICTB).

/1o cknazly 060B’I3KOBUX KYpPCiB BXOAATD:

® Kapmu oceimu: 8u84eHHS nepedyMo8 CY4acHOi 0epic8Hoi ocsimu
(Maps of education: tracing the roots of contemporary public education) -
JleTaJibHe JIOCTiIPKEHHSl iCTOPUKO-PisIocOPCbKUX MepeAyMOB Cy4acCHOI
Jlep>kaBHOI OCBITH, 1110 Nepe/j0ayae 03HAaMOMJIEHHSI YYHIB i3 0COOJIMBOCTSMU
B3a€EMO/Iii Jiep>kaBH, TPoMajiy, CiM'i Ta BUYUTEJIB y Pi3Hi €eM0oXU Ta HACAiAKH
3aKOHOJIaBYHUX iHIlLiaTHUB i OCBITHiX pedopM (3 KpeauTH);

® 0C8IMHS NCUX0/102I51: Meopii, HABYAHHS, PO3BUMOK I nedazoecivHa
npakmuka (Educational psychology: theories, learning, development, and
teaching practices) — BUBUEHHS TeOpid HABYaHHS Ta PO3BUTKY, NOKJIAIEHUX B
OCHOBY pIi3HHUX MeTOAMK HaB4yaHHA. CTyJeHTaM MpPONOHYETbCA O3HAMO-
MMTUCA 3 TEOPiAIMU HABYAHHA Ta PO3BUTKY, IHAUBIAYaJbHUMU BiIMIHHOC-
TAMU (y PO3BUTKY TPAaMOTHOCTI), Pi3HOMaTHITHUMHM MeTOJlaMU HaBYaHHS,
HaOyTH HAaBUYOK BUpIilIEHHS MpPoO6JieM, pO3BUTKY MOTHUBAIlil, ynpaBJliHHSA

MIOBE/IiHKOI0, PO3BUTKY B YUHIB caMOperyJisliil ¥ olliHiOBaHHS (3 KpeJUTH);
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e mMemodu  docaidxnceHHsi  (Research  methods) -  BUBYEHH
0COOJIMBOCTEN BUKOPUCTAHHS SIK SIKICHHUX, TaK i KUIbKICHUX METOZiB 300py 1
aHaJli3y JJaHUX JIJ1s1 TOKpalleHHs HaBYaJIbHOTO I0CBiAly YUHIB (3 KpeauTH);

e snoHcbkull nioxid do esusuenHs1 ypoky I (Japanese lesson study I) -
AMOHCbKUU MiJXiJ, 10 BUBYEHHS YPOKY SIBJSE COOOK IHCTPYMEHT, SKUU
YUUTEJi MOKYTh BUKOPHUCTOBYBATH JiJ1s1 PO3POOKU /BJJOCKOHAJIEHHS YPOKIB i3
Oy/b-IKNX HaBYaJIbHUX NpeJMETIB. Y MexXKax JaHOro Kypcy 34,00yBadi OCBIiTH
NOJIIAITHCA Ha KOMaH/U. [IOKU 4ieHU ofjHi€l KOMaH/U CHiJIbHO IJIAHYIOTh
YPOK, MPOBOJATH YPOK, YJE€HM IHIIOI KOMAaHAU CIIOCTEpPIraroTb, a IMOTIM
OepyTb y4yacTb B 0GrOBOpPEHHI YPOKY M pOpMyJIlOBaHHI peKOMeH/Aalii o0
HOro nmoKpaljeHHs. Y Mexax Kypcy nepefbadyaeTbCs O03HAaWMOMJIEHHS
CTYZleHTIB i3 iICTOpUYHUMU TA TEOPETUYHUMHU 3aCaJaMHU aHaIi3y YpOKY K
IHCTpyMeHTy BJIOCKOHaJIeHHsI BUKJIaJaHHS/NpodeciiHOrO pO3BUTKY, a
TAaKOXX HaJlaHHA JleTaJIbHUX IHCTPYKLIU IIOJO0 TOro, sIK HauedeKTHBHIlle
3AIMCHUTHU LeH aHasi3 (3 KpeauTH);

e Kynbmypa ma mixczpynosi eidHocuHu (culture and inter-group
relations) - 3 orjiily Ha AeAajti MyJIbTUKYJIbTYPHIlly KiJIbKICTb CTY/J€HTIB
B aMepUKaHCbKUX MIKoJIax XXI cToJTTA, y4yuUTesi MalOTb HaBUYUTUCA
pO3pPI3HATU PI3HOMAHITHI KYJbTYPHI KOHTEKCTM Ta CTBOPHOBATH
CIPUATJIUBHUM KJIMaT, Y SKOMY BCi y4Hi Bifj4yBaTUMYyThb cebe OaKaHUMHU U
MaTHUMYThb MOXJIMBICTb IOCATTH yCIiXy (3 KpeauTH);

e Jugpgepenyiayia HasuaHHs 8 Kaaci (differentiated instruction in the
classroom) — B OCHOBY pO3po00JieHHsI KypCy MOKJIaZleHO TBeP/KEHHS, 10 BCi
Y4Hi MOXYTb OYTHM yCHIIIHMMH. 3400yBadi OCBITU BHBYAKOTbh Cy4acHi
JIOCi/PKEHHS OO0 NpUpOAX AUdEPEeHLiiOBaHOI0 HAaBYaHHSA Ta PO3IJis-
JIAl0Th Pi3HI MOXJIMBOCTI 3aCTOCYBaHHA LIbOTO [OOC/I/PKEHHA B THUIIOBUX
KJlacax SIK Y cepeIOBHIL MiCbKHUX, TaK i CIbCbKHUX LK (3 KpeAUTH);

e snoHcwbkull nidxio do susyeHHs ypoky Il (Japanese lesson study II) -

nepenbavyae 3MiHy poJsied MiXK KOMaHJaMH: KOMaH/ia, fIKa po3poobJisiia i
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NpPOBOJMJIA YPOKU NPOTATrOM MONEpesHbOr0 KypcCy, Tenep Oepe Ha cebe
poJib cnocrepiradya. BiamoBigHO, Jpyra KoOMaHZA CTa€E aKTUBHUM
y4yacHukoM (3 kpeautu) (Albertus Magnus College. Master of Science in
Education in STEM or Literacy).

Y Mexax po3rysAy KypciB NpodeciiHOro LYKy, 3BaXKar4d Ha
npeAMeT HALIOro AUCEpPTaLidHOro AOCHiJXKeHHS, 30CepeiuMocd caMe Ha
cnenjianizanii «<STEM-ocBiTa». ¥ Mexxax o3Ha4yeHOI crneniasisarii 3j00yBayvi
MaricTepCcbKOro CTyIleHsa MalOTh MOXJ/IUBICTb BUBYATH TaKi KypCu:

e gcmyn do STEM (introduction to STEM) - BUBYeHHS KypCy JiolloMarae
JlaTy BiZINOBiZi HA ABA OCHOBHMX NMTaHHA — 110 Take STEM i gka moro meTta?
TeMH Kypcy OXOIUIOIOTh: AUCUUIUIIHM STEM Ta MOXJ/IMBOCTI IX NMOENHAHHS;
BaXKJIUBICTb BKJIIOYeHHA iHxKeHepil B STEM; opieHTOBaHI Ha CTYJEeHTIB
METOJM HaBYyaHHS, WO BUKOpUCTOBYIOTbcA B STEM; STEM-mpodecii Ta
pob6o4i Micysd; OCOOGJMBOCTI 3a/lydeHHS HeJOCTaTHbO pelpe3eHTOBaHUX
KaTeropii HacesieHHs 10 STEM ranysi (3 kpegutu);

® mexHos02ii ma oyiHweaHHs 8 2aay3i STEM (technology and
assessment in STEM) - Kypc 30cepe»K€HHWM Ha Pi3HHUX TEXHOJIOTiYHUX
IHCTpyMeHTax, $Ki MOXHa BHUKOPUCTOBYBAaTU /i1 BJOCKOHAJIEHHS
HaBYaHHS Ta OLiHIOBaHHSA Y4HiB 3i STEM-aucuumnuid. 3700yBadi oCBiTH
OyyTh O3HAaWOMJIeHI 3 0Ge3KOIITOBHUM Ta KOMEPLiMHKMM NPOrpaMHUM
3abe3neyeHHAM BuUKaaAaHHa STEM-aucuuniid, a Takox IHTepHeT-
pecypcaMu. Lli TexXHOJIOTIYHI IHCTPYMEHTH CHPUATUMYTH YJACKOHAJIEHHIO
NpolLecy HaBYaHHS YYHIB (HaNpUKJa/l, HAYKOBe MO/IEJIF0BaHHSA /CUMYJIAIL],
maHu ypokiB y NASA - gnsa STEM-yuyuTeniB), npodeciiHOTO po3BUTKY
STEM-y4yuTeJsiB Ta NiBULIEHHIO iIX KOMIIEHTEHTHOCTI L[0Z0 IOTOYHOI'0O Ta
MiICYMKOBOTO OI[iHIOBaHHS 3HaHb Y4HIB (3 KpeauTH);

® YUMAHHA, NUCLMO Ma cneyiaabHi kKamezopii HacesaeHHsA 8 STEM
(Reading, writing & special populations in STEM) - MeT010 BUBYEHHS KYpCY €

YCBiIOMJIEHHSI BaXKJIMBOCTI PO3BUTKY 3/1i0HOCTEN CTY/IEHTIB PO3YMITU U
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YiTKO nepefaBaTu iHdopmanio, mnoB'a3aHy 3i STEM (koHuemnii,
JIOCJTiP)KEHHS], BIIKPUTTS TOWIO0) SIK y KJIACi, TaK i B I03aHaBYaJIbHil pOOOTi.
Ocob6siMBa yBara npuaijisieETbcsl HaAyKOBoMy MeToay (scientific method) Ta
PO3BUTKOBI HaBHUYOK YWUTAHHA U MPOBEAEHHA IMEPBUHHUX [OCJIiPKEHb
(primary research). KpiMm Toro, cTyZieHTH BUBYalOTh CTpaTerii, 3aCHOBaHi
Ha [JOCJHiJKeHHAX, [JJf CIOPUAHHA PO3BUTKOBI  BUIle3a3HA4YE€HUX
KOMYHIKaTUBHUX HAaBHYOK Y CHelliaJlbHUX TPyl HaceJieHHs (HanmpuKJaf,
CTYZIEHTIB, 1Ki MalOTh TPYAHOILI 3 YATAHHAM) (3 KpeAUTH);

o sidepcmeo 8 STEM (Leadership in STEM) - BUBYEHHSI 03HAY€HOIO
KypCy TPOMNOHYETbCSA OJMKYe J0 KiHIg NporpaMu, L0 Ma€ JI0NOMOTITH
BUITYCKHMKAaM CTaTH areHTaMU 3MiH Yy CBOIX rpoMazax (ILKOoJIi, HABYaJIbHOMY
OKpy3i, wTaTi Tomo). TeMH KypCy OXOIUIIOIOTh: OrJif[ MiCLeBUX Ta
HeMicueBux nporpam STEM, a TakoX O0OCOGJMBOCTI CTBOPEHHS U
3anpoBa/pkeHHsds  STEM-mporpamu y  1IKOJIi/HaBYaJbHOMY  OKpY3i
(popmyBaHHSA NOMITUKY Ta 3abe3ne4eHHs afBOKallii); 3abe3nedyeHHs npode-
CiiHOrO HaBYaHHS [AJid KoJier (K craTh HacTaBHUKOM STEM-yuuTesis-
noyaTKiBLiB, TpeHepoM i3 BukiaZaHHsa STEM, pomomortu chopMyBaTu
HaBYaJIbHI T'Pyny /il BUMTEJIiB); iHHOBalilHi OCBiTHI Mepexi (3 iHIIKMHU
nporpaMaM Ta JijiepaMu); NourpeHHs /my6JiiKallis iJiel, cnocTepexxeHb Ta
MaTepiasiB; 0COOGJIMBOCTI MOIIYKY I'PAaHTOBHX MpPOIMO3UIili/NoJaHHs 3asiBKU
Ha OTpMMaHHA piHaHCyBaHHS TOLIO (3 KpeUTH);

® npakmukyMm i3 docaidxceHb y eaay3i STEM (Capstone research
practicum STEM) - koXeH 3/100yBay OCBITH MpalloBaTUMe 3 paJHUKOM Ta
0ob6MpaTHMMe TMPOEKT, MOB’SI3aHUMK i3 HaBuyaHHAM y ranysi STEM. Ilicaa
pPO3pOOKHM TinmoTe3W M BU3HAYEHHs MPOIEAYpPU MPOBEAEHHS J10CJiPKEHb
CTyJIEeHT Ma€ 3ib6paTH Ta MpoaHaJ/i3yBaTH JlaHi 3 MeTOK OI[iHKH TilOTE3H.
Hapemrti, BiH Ma€ MOSCHUTH pe3yJabTaTH [IOCHIPKEHHS W 0OroBOpPUTHU
HaCJIiIKKM pe3yJibTaTiB [Vl MOAaJIbIIUX AOC/iKeHb Ta HaB4aHHA STEM. Ha

A04dTOK 40 3allOBHEHHA 3BiTy ﬂOCJIi,Z[HI/ILU)KOFO I[MPAKTUKYMY, CTYAEHT TAKOX
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NOBUHEH CKJIaCTU pedJieKCUBHE pe3loMe BCiel mporpaMu 3 TOYKHM 30py il
BIUIUBY Ha MiJxiA 3x00yBaya ocBiTM f0 HaByaHHA STEM (3 kpegutn)
(Albertus Magnus College. Master of Science in Education in STEM or Literacy).

OTxKe, MOXXeMO KOHCTATYBaTH, 1110 3alPOIIOHOBAHI aMepUKaHCbKUMU
3aKJaZlaMU BUIOl OCBITU NpOrpaMu MariCTepCbKoOl MiATOTOBKU B rajaysi
STEM-ocBiTu rorywotb STEM-yuyuTeniB [AJid 3araJlbHOOCBITHIX WIKI Ta
IHIIUX 3aKaafiB OCBiTH, dKi HafgawTb STEM-mocayru, a TakoX rOTYHOTb
OCBITHIX JsifiepiB y ranysi STEM, 37aTHMX He JiMlle HaBYaTH CBOIX KOJIET,
aje U ¢GopMyBaTU OCBITHIO MOJITUKY Ha MiClleBOMy, IITAaTOBOMYy Ta
HaljiOHaJIbHOMY piBHAX.

[lepexoasdgun [0 po3rJsgly aKTyaJbHUX TeHJEHLid mnpodecikhHol
nigzroroBku STEM-yuuteniB B YKpaiHi, 3ayBaXumo, 110, 3a JaHUMHY,
NOJIaHMMU Ha CarTaxX BITYU3HSHMUX 3aKJ/AJiB BUILOI OCBITH, B YKpaiHi MOKH
1110 He iCHYy€E crnenjiaJbHUX nporpaM nigrotoBku STEM-yuuTeniB 14 3aK1aiB
3araJjibHOI CepeIHbOI Ta MO3alUKIJIbHOI OCBITH, @ TAKOXK HEe iICHY€E IHTerpoBaHOl
cnenjiasbHocTi STEM, 110 3yMOBJIEHO HM3KOK NPHUYMH, HAUTOJIOBHIIIOK 3
AKUX € BIJCYTHICTb BiZIIOBIJHOI0 3aKOHOAABYOr0 MiAIPYHTH. Y LIUX YMOBaxX
¢yHk1ito STEM-yyuTesiiB BUKOHYIOTb IIePEBAXXKHO BUUTEJII IPUPOJAHUYMX Ta
bi3nKo-MaTeMaTUUYHUX AUCHUILIIIH. OTKe, MiAroTOBKAa QaxiBIiiB, IKi MOXKYTb
BUKJIagaTh STEM-nipegMeTH, 3/1iMCHIOETBCA B MeAAroriyHUuX yHiBepCcuTeTax,
aKaJleMidxXx Ta KJIAaCUYHUX YHIBEpCUTETaX 3a TAaKUMHU CIeLiaJIbHOCTAMU:
014.04 Cepepnsi ocBita (Matemarurka), 014.08 CepenHs ocsiTa (Pizuka),
014.06 Cepennga ocsita (Ximis1), 014.07 Cepennsa ocsita (I'eorpadis), 014.15
Cepenns ocsita ([Ipupoguuyi Hayku), 014.05 Cepeaus ocgita (biosioris Ta
3/10pOB’s MtoAWHU) (Tabu. 3.1).

Ak OyJsio 3a3HauyeHO BulE, MiAroToBKa ManbyTHiX STEM-yuyuTesniB y
CIIA y Mexkax nepuioro (6akaaaBpCbKOIo) piBHS BUIIOI OCBITH 3/1iHCHIOETHCA
3a nporpamoto UTeach, cipsiMmoBaHOI0 Ha OTPUMaHHSI OJIHOYACHO CTYyIeHs

6akasiaBpa B iHTerpoBail ranysi STEM Ta ceptudikara BunTe s cepeHbO]
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mKoad. TpuBasicTh migrotoBku STEM-yuuTeniB 3a mnporpamoro UTeach
CTAaHOBUTb YOTHUPHU POKH, 00cAT KpeauTiB (120-126).
Tabauys 2.2
KizibKicTh 3aKk/1aZiiB BULILOI OCBITH, AAKi FOTYIOTh

yuuTesiB 3i STEM-aucuuniiin

CnernjiaabHIiCTh Kinbkicte 3BO
014.04 CepenHs ocBiTa (MaTemMaTHKa) 48
014.08 Cepeans ocgita (Pizuka) 41
014.06 Cepenns ocsiTa (Ximis) 36
014.07 Cepenns ocsita (['eorpadis) 6
014.15 Cepenns ocsita ([IpupoaHudi HayKH) 15
014.05 Cepenns ocBita (bioJioris Ta 340poB’s JII0JUHH) 26

Cucmemamu3o08aHO agmopoMm Ha OcHosl IHgopmayii, npedcmasaeHoi Ha calimi:

https://osvita.ua/vnz/quide/search-17-0-0-151-0.html

B VYkpaini mnigrotoBka 6akaJsiaBpiB perJiaMeHTYETbCA 3aKOHOM
Ykpainu «IIpo BuIlly OCBiTY», ie 3a3HAa4Y€HO, 1110 CTYNiHb OaKaJaBpa MOXKHa
OTPHMMATU B pe3yJbTaTi YCHIIIHOTO 3aBeplleHHS 3/00yBayeM BUIIO]
OCBITH OCBITHbO-NpodeciiHOi mporpamMmu, o6ciar skoi ctaHoBUTh 180-240
kpenuTiB ECTS» (3akoH Ykpainu «IIpo Buity ocBiTy», 2014). [lopiBHs/IbHA
XapaKTepUCTUKa nporpaM nigroroBku STEM-yuuTesniB B Ykpaini Ta CIHIA
1oJlaHa HaMH B TabJuu1i 3.2.

Tabauys 2.3
IlopiBHA/IbHA XapaKTepUCTUKA Nporpam npodecimHoi

niaroroBku STEM-yuyureJiiB B YKpaini Ta CIIA

CHlIA \ YKpaiHa
IIporpamu npodeciiiHOi NiAroToBKHU
CneniasbHa nporpama niarotoBku STEM- | BiacyTHa creliajbHa nporpama
yuuTeiB (Uteach) nigroroBku STEM-yuuTesis.

[lizroToBKa BYHTEJiB 3/iHCHIOETHCA B
Mexxax cneniasbHocTen: 014.04 CepenHsa
ocBitTa (Martematuka), 014.08 Cepeans
ocBitTa (®isuka), 014.06 CepenHs ocBiTa
(Ximis), 014.07 CepenHsa OCBiTa
(Feorpadisa), 014.15 Cepegnsa ocBiTa
(Mpupopuuyi Hayku), 014.05 Cepenns
ocgita (biosioris Ta 3,0poB’s J0AUHY)
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IIpodosicenns Tabauyi 2.3

IIponno3uuis OCBITHIX mocayr

46 yHiBepcHUTeTIB y 22 mITaTax Ta OKpys3i [leparoriyHi yHiBepcuTeTH, akazeMil Ta
Kosiym6is (6aka/iaBpCbKUH PiBEHD) KJIaCU4Hi YHiBepcuTeTH. KisibKicTb

3 3akuaau BuILoi ocBiTH (Tufts University, | nporpaM Bapito€TbCs 3a/1€3KHO BiJ
Montana state university, Albertus Magnus | cnenianbHocTi (AuB. Ta6J1. 3.1)

College) (MaricTepcbKH# piBeHb)

CTtyneHi/TepMiHM HaBYaHHA /KpeAUTH

Ctyninb 6akasaBpa Hayk (BSc) Ta Ctyninb 6akasiaBpa (3 nepesiiveHUX BUIIE
BUUTEJbCbKUN cepTUIKAT 3i cnenjiasbHocTel) / 4 poku / 180-240
crienjiasizaniero biosoris, Ximia, ®is3uka, kpeauTiB ECTS

Komn'toTepHi Hayky, [HKeHepis / 4 poku /
120-126 xkpenuTiB

Marictp Hayk (MSc) / MaricTp MUCTeLTB Ctyninb marictpa / 1,5-2 poku / 120
(MA) / 2-3 poku - feHHa ¢popMma, 70 6 kpeautiB ECTS

pOKiB — aucTaHuiiiHa ¢opma / 30 kpeUTiB

[IpyHarifHO 3ayBaKMMO, 110 TOJIOBHOK  BiJAMIHHICTIO  Bij
YKpaiHCbKUX Ta OCHOBHOKW IlepeBarold aMepUKaHCbKUX Iporpam
nigzroroBku STEM-yuuTesiB € iHTerpoBaHui 3Mmict STEM-pucnuniis,
3aCHOBAHUM HA aKTYaJIbHUX JOCJIIXKEeHHAX AK 3arajioM y ranysi STEM, tak
i B raaysi STEM-ocBiTu 30kpema. MaubyTHi STEM-yuuTesi MawTb
MOKJIMBICTb i3HATHUCA PO PO3BUTOK AocaixKeHb Yy rany3i STEM, icTopiro
Ta Qpisocodito po3BUTKY NPUPOJAHUYMUX HAYK TA MaTEMAaTUKU U METOJLUKY
HaBYaHHA STEM-gucuuniid. B Ykpaini, HaBnaky, mailoytHi STEM-yuuTeni
MOXYTh BUBYATH JIMIIE ICTOPUYHI aCleKTU PO3BUTKY Ti€l rajysi 3HaHb
(AucuMnIiHK), iKa € MpeJMeTOM IXHbOI creniasi3alii.

KpiM Toro, y mnpoueci BUKJI3JAaHHA KOXXHOI'O HaBYaJIbHOTO KypCy
nporpamMmu UTeach migkpecawoioTbcs MiKINpeaMeTHI 3B’SI3KM  MiX
MaTeMaTUKOIO Ta IPUPOAHUYUMU HAayKaMH, a TAKOXK iHINUMU CKJIaJ,0BUMU
STEM, 3 ypaxyBaHHSIM CIiJIbHUX PUC TA BiMIHHOCTENW Y BUBYEHHI KOXKHOI 3
HuX. KpiMm ToOro, cryzeHTu 3 pisHux cneniaabHocted STEM pasom
npoxoasaTh Kypcu UTeach i 3aoxouyroThbcs 10 cniBIpali, KOJIU Lie MOXKJIUBO.
B YkpaiHi MaTeMaTUKa Ta NIPUPOAHUYI HAYKU TPAJULIIMHO BiJOKpEMJIEH], a
HaBYaHHA BYMWTEJIIB MaTeMaTHKU Ta BYUTEJIIB MPUPOSHUYUX HaAYK
3JIINCHIOETbCS Ha pi3HUX ¢akKyJsbTeTax Ta KadeapaxX. TakMM YHUHOM, Yy
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Cy4aCHUX YMOBaX HeMa€ MOXKJIMBOCTEW JJil TiCHOI CHiBOpali ManbOyTHIiX
STEM-yuyuTeJiiB 3a clienjiaJibHICTIO MaTeMaTUKa Ta IPUPOLHUYI HayKuU. Ale
HaMTipLIOIO € CUTYyaAllid 3 TaKOK CKIafoBo0 STEM, Ak iHXeHepis, OCKiJIbKU
iH)KeHepHU TOTYIOTbCA B TEXHIYHUX/K/JACHUUYHUX YHIBEPCUTETax, fKi, K
NpaBUJIO, HE CHIBNPALIOIOTH i3 MeJaroriyHuMu. ¥ TOW CaMUM 4ac CTyJleHTH
negaroriyiux 3BO He oTpuMytOoTh iHpoOpMallii 3 iHKeHEpHUX HayK.

Y Mexax NopiBHAJILHOTrO aHasi3y nporpam nigrotroBku STEM-yuyuTenis
B Ykpaini Ta CIIIA BBakaeMO 3a [OLiiJIbHE 3BEPHYTH OCOOJIMBY yBary Ha
OCBITHIO IporpamMy. 3ayBa>XUMMO, L0 OCBITHI nporpamMu migrotoBku STEM-
y4yuTesiB B YKpalHCbKUX 3BO CyTTEBO BiZIPi3HAETHCA BiJi aMepPUKAHCHKUX.
[lepiu 3a Bce, KUIBKICTb KPeJUTIB B YKPAIHCbKUX 3aK0J1aZlaX BUILLOI OCBITH €
B/IBiUi 6i/Ib1IOIO, Hi’>K B aMePHKaHCbKUX, BiZINOBIAHO, KiJIbKICTb JUCIIUIUIIH B
yHiBepcuTeTax CIIIA € 3HaYHO MEHILIOIO.

B VkpaiHi nporpamMa mnigrotoBku BUkJazgadyiB STEM ckyazaeTbca 3
060B’s13k0BUX (75 %) Ta BubGipKoBUX (25 %) koMmnoHeHTiB. O60B’SI3KOBI
KOMIIOHEHTHU IepeadayvyaloThb /JiBa IMKJW: 3arajbHOi MiIFOTOBKKA Ta
npodeciiHoi miArotoBkd. OCBiTHA mnporpamMa TakoX Iepejabdavae
neJaroriyHy NpakTUKY, KypCOBi po60TH Ta cepTUudikaiiiro.

Cnipg 3ayBakuTH, 10 nporpama mniagrotoBku STEM-yuutesiB y
BiTYM3HAHUX 3BO BKJIIOYa€ 6araTo npeaMeTiB, SKi He 3aBXJU MOB’s3aHi
6e3nocepe/lHbO 3i CHeliaJIbHICTIO, 32 KO HABYAETbCSA CTY[EHT.
HaBuyanbHuii mian UTeach, HaBmaky, cKafa€TbCAa 3 MOCAiIJOBHOCTI 4iTKO
chopMyIbOBAHUX KYPCiB.

Takox HarosiocuMmo, 1o nigroroBka STEM-yuuTesniB B 060X KpaiHax
3/IINCHIOETBCS TAKOX i B MeXax APyroro (MaricTepCcbKoro) piBHSI BUIIOI
ocBiTU. B VYKpaiHi, He3Ba)karouM Ha BIJACYTHICTb CHeljjaJIbHUX Iporpam
nigroroBku STEM-y4yuTeJiiB, HasiBHa LIMPOKA MPONO3UI[isl MariCTEPCbKUX
nporpam, 110 oxomawTh yci STEM-opieHTOBaHi cneniaibHOCTi (TabJ1. 3.1).

OcBiTHI mporpaMyd MariCTepCbKOro piBHA CKJALAETbCA 3 TUX CaMUX
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KOMIIOHEHTIB, 10 i OakKaJlaBpCbKi MNporpaMu, a caMme: OOOB'I3KOBI Ta
JUCLUIJIIHU BiJIBHOT'O BUOOPY CTY/l€HTa.

TakuM 4YUHOM, MOXEMO KOHCTATyBaTH, 110 ICHYIOTb 3HAYHI
BiiMiHHOCTI B KaZjpoBOoMY 3a6e3ne4eHHi STEM-0CBiTH B CydacHUX yMOBax y
JOCJIPKYBAHUX KpalHaX. Y LbOMY KOHTEKCTI BBaXXa€MO 3a [JOLiJIbHe
3allpONIOHYBATH HU3KY MNO3UTHUBHUX KOHLIeNTyaJbHUX ien
aMEepUKaHCbKOr0 JOCBifly, IKi MOXXyTb OYTH TBOPYO IMILJIEMEHTOBAHi y

NPAaKTUKY BITYM3HSAHOTO WIKIJIbHULITBA, YOMY Oy/le IPUCBSIYEHO PO3/ia 3.

BUCHOBKHM 10 po3ainy 2

Y po3spaini okKpecseHO HOPMATHMBHI, 3MiCTOBO-IIpOLleCya/ibHI Ta
npodecinHo-negaroriudi 3acaau STEM-ocBiTu B Ykpaini Ta CIIA.

Y Mexax po3srsaany HopMmaTUBHUX 3acaj STEM-ocBiTu y crapuiiu
cepegHin mkoJsi CIHIA npoaHasizoBaHO 3aKOHM, KOHIeIIil, cTpaTeril Ta
iHIi HOpMaTWUBHI akTU 3 nuTaHb STEM-ocBiTH, a came: 3akoHu «IIpo
KoopauHalito ikl y ranysi STEM-ocBitTu» (2009), «Ilpo STEM-ocBiTy»
(2015), «Ilpo mouyaTtkoBy Ta cepefHio OCBiTY» («KOoXeH y4yeHb JocsArae
ycnixy») (2015), «[Ilpo 3a0Xo4yeHHs HACTYNHOTO IMOKOJIIHHS »KiHOK -
MiOHepiB y KOCMIYHI raJjiysi, HOBaTOpiB, AOCJIJHUKIB Ta BUHAXIJHUKIB»
(2015), «Ilpo cinbcbky STEM-ocBiTy» (2020), ocBiTHI0O iHiLiaTUBY
«BuxoBy# a1 iHHoBanin» (2009), crpateriunui myaH «Kypc Ha ycmix:
amepuKaHcbka ctpaterig STEM-ocsiTu» (2018).

BusisieHo, mo noynHaw4du 3 2000-x pp. i gorenep STEM-ocsita €
NpiopUTEeTHUM HanpssMoM @¢eaepanabHOl OCBiTHbOI mnoJiTukud CIIA. 3
METOK PO3BUTKY O3HA4Y€HOI TaJy3i B HOPMATHUBHUX JOKYMeEHTax
BHM3HAYE€HO HU3KY KpOKiB, 30KpeMa: 30iJibllleHHSI NPOMNO3uIii SKiCHUX
ocBiTHiIX mocayr y rajnysi STEM-ocBiTH; migroroBka HOBOI reHepaiiil

epektuBHux STEM-yuyuTeniB Ta BUK/IaAauiB; 30i/iblIeHHS 0OCATIB
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denepanbHoro ¢pinancyBaHHsa B STEM-ocBity; 3anydyeHHs no STEM-ocBiTu
HEeJJ0OCTaTHbO peNpe3eHTOBAaHUX KaTeropil HacesieHHs (KiHOK Ta JjiBYar,
BUXi/LIiB i3 Mas03abe3neyeHUx ciMel, HalliOHAJIbHUX Ta €THIYHUX MEeHIIHH
Ta 1H.); aKTHUBIi3alis HAyKOBUX JocaifxeHb y Tanysi STEM-ocBiTy;
yAOCKOHa/JIeHHs1 MeToAudHoro 3abesnedyeHHsi STEM-ocBiTu; iHTerpariis
MIKIJIbHOI, 03allKiJibHOI Ta HepopMasibHOI STEM-0CBiTH; Hasaro/pkeHHA
criBrpanui Mix ycima 3anikaBjaeHuMU B STEM-ocBiTi cTopoHaMu TO1110.

XapakTepucTUKa 3MiCTOBO-IpolecyasbHux 3acaf STEM-ocsitu y
crapwii cepenHiil wkosi CHIA 6ysna 3ailiCHEHHS 3 ypaxyBaHHSIM THIIB
LIKIJI, [0 HaZarThb nocayry 3i STEM-0cCBiTH, a came: CeJIeKTUBHUX WK, Y
SIKMX HaB4YalOTbCAd 00/lapOBaHi y4Hi, fIKi MalOTb BU3HA4HiI 3[iOHOCTI B
rany3i STEM; iHK/IIO3UBHUX LIKiJ, 110 OOGCAYTrOBYIOTh Y4YHIB YCiX BEpCTB
HaceJIeHHd, OpIEHTYIOYUCh HA MOJIOAb i3 HU3BKHM DpIBHEM [OXOAY,
MEHIIMHM Ta iHII TpajgULilHO HEJOCTAaTHbO pelpe3eHTOBaHi KaTeropil
y4HiBCbKOi MoJsio4i; STEM-opieHTOBaHMX MIKiJ MNpodeciiHO-TeXHIYHOI
OCBITH, AKI JOIOMArarmThb LMUPOKOMY KOJIY CTApPLIOKJACHUKIB OTpUMATH
yABJIEHHA NP0 NpakKTHU4YHe 3acTOoCyBaHHA 3HaHb 3i STEM-pucyunuiid Tta
niAroTyBaTUcs 0 po6oTH B rany3i STEM.

3’s1coBaHoO, 110 ceseKTUBHI cTapuui cepeaHi STEM-1kon 3a1y4aroTh
Ha HaBYaHHS HaW3[iOHIIIMX Y4YHIB Ha OCHOBI KOHKYpPCHOIO Bi6bopy Ta
BUCOKOKBaJipikoBaHux STEM-yuuTesiB, ki HaZjal0Th OCBiTHI nocayru. Ha
BiIMIHY BiJi CeJIEKTUBHHUX, IHKJIIO3WBHI cTapui cepeaHi STEM-mkosu
NPUHMMaTh HA HABYaHHS YYHIB Ha OCHOBI iX iHTepecy 10 03Ha4YeHOl raaysi,
a He akKaJleMiuyHUX [IOCSATHeHb, 0a3ylw4yWCb HA MPUNYILEHHi, 0
00/lapOBaHIiCTh y Trajy3i MaTeMaTHKU Ta MNPUPOAHUYUX HAYK MOXKHA
pO3BUBATU (3aMiCThb NOUIMPEHOI paHille JAyMKH, 1[0 MaTeMaTH4Hi Ta
NpUPOJHUYO-HAYKOBI 37i6HOCTI € BpomxkeHUMU). STEM-opieHTOBaHI
KO NpodeCcihHO-TEXHIYHOI OCBITHM 3[iWCHIOIOTh HaBYaHHSl Y4HIB y

MeXax HpaKTI/IKO-OpiEHTOBaHI/IX I[IporpamMm Hi,[[FOTOBKI/I TEXHOJIOTIYHO
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JloCBijueHuX mnparniBHUKIB. STEM-gucUMI/IiHU MOXYTb OYTH BKJIIOYEHI B
O0yAb-sKy MOJieJib OopraHisalii npo¢deciiHO-TeXHIYHOI OCBITH, BKJIIOYAIOUYHU
perioHa/sibHI NpodecinHO-TeXHIYHI LIeHTPH, CEpeiHI MIKOJU NpodecihHo-
TEeXHIYHOI OCBITH ab0 aKaJieMil Kap’€py B CTapIIMUX CepeAHiX MIKOJIaXx.
[IokaszaHo, wo KpiM crnenjanizoBaHux STEM-1ikKii, OCBITHI mocayru B
rasiy3i STEM HazaroTh i 3arajibHOOCBITHI 1IKOJIU. [IpoTe He 3aBXKAU Y4HI
3araJibHOOCBITHIX LIKUJI MAalOTh HaJIEXKHY MOTHBALil0 Ta CTIMKUU iIHTEpecC 10
BUBYeHH STEM-AUCUUIUIIH. Y 1IbOMYy KOHTEKCTI aKTyaJli3yeETbCHA MHUTAHHA
HaZlaHH{ [eJaroriyHol MOiATPUMKHU Y4YHAM, 10 HaAWKpalUM YHWHOM
peasni3yeTbCd 3a AONOMOIOK0 MEHTOPCTBA. BUABJIeHO, 1[0 pOJib MEHTOpA B
STEM-ocCBiTIi B aMepHKaHCbKHUX WIKOJIaX MOX€ BUKOHYBAaTH LIMPOKE KOJIO
0Cib, a came BuUMTEI, BUK/IaAa4di 3BO, acnipaHTH ab60 JJOKTOPAHTH, OHOJIITKH,
JIpy3i, 4JeHU rpoMaiy Ta ciM's. BiinoBigHO, HACTaBHUIIbKI CTOCYHKH MOXYTh
o6yt ¢dopMasbHUMU (CIVIAHOBAaHMMHM Ta OpPraHi30BaHMMM 3a JONOMOTOI0
CTPYKTYPOBaHMUX IMporpaMm abo BTpy4YaHb) abo HepopMaJbHUMHU (IO
BUHUKAIOTb Yepe3 ICHyH04Yi BiJHOCMHM ab0 I03a CTPYKTYpPOBaHUMU
nporpamMaMu). BusHaueHo, 1110 HaMOiIbIII NOIMIMPEHUMHU B CTAPUIMX CEPESHIX
mkoJiax CIIIA ¢popmamMy MEHTOPCTBA € NepPCOHAJIbHE Ta JJUCTAHLiMHE.
CxapakTepu3oBaHO nporpamMu nigrorosku STEM-y4yuTeniB nepiioro
(6bakasaBpCcbKOro) Ta Apyroro (MaricTepcbKoro) piBHIB BMIIOI OCBITH.
3’sacoBaHo, 1o npodeciiiHo-nenarorivHa mnigroroBka STEM-yuuTesniB 3a
OCBiTHIM piBHeM OakaJsiaBp 3/IiHCHIOETbCS 3a CIielliaJibHO PO3p0OJIEHOI0
nporpamor miArotoBkd STEM-yuuTesiiB i 3araJibHOOCBITHIX LIKIJI
UTeach y 46 yHiBepcuTeTax 22 mtaTiB Ta okpy3i Kosym6is. BusiBaeHno, 1o
Ha BiAMiHY BiJi TpaguLiMHUX MporpaM npodeciiHol NiiIrTOTOBKHA BYUTEIIB,
AKi 37100yBalOTh OCBiTy 3i cnenjasbHocTi CepefHs ocBiTa abo B Mexax
oKpeMol mnpeaMeTHOi raJjysi, mos’a3aHoi 3i STEM, mnporpama UTeach
CIpsiMOBaHa Ha OTPHMaHHS OJHOYAaCHO CTyleHs 0OakaJjiaBpa B

iHTerpoBaHiii ranysi STEM Ta cepTudikaT yuuTesis cepeHbOI LKOJIU.
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Ananiz ocob6auBocTen peadsizanii nporpamu UTeach B Hu3smi
aMepUKaHCBKUX 3aKJaJiB BUIIOl OCBITU [J03BOJIMB KOHCTATyBaTH, L0
He3BaXkalo4u Ha aBToHOMI 3BO mwoao Bu6opy ¢popM Ta 3acobiB HaBYaHHS,
a TaKOX KIJIbKOCTI HaBYaJIbHHUX KYpCiB Ta KpeJAuTiB, 000B’SI3KOBOIO
CKJIaJloBOI0 MiAroToBKkM MaubyTHix STEM-yuuTeniB € mneparoriyHa
NpaKTHKa Ta/abo neparoriyHa iHTepHaTypa B lIKoJax-mapTHepax 3BO.

BusHayeHo, 1m0 niaroroska STEM-yuuTesiB Ta BUKJIaJadyiB y Mexax
Jipyroro (MarictepcbKoro) piBHA 3AIWCHIOETBbCA JIMIIE JeIKUMU
aMEepUKAaHCbKMMM 3aKJaJaMM BHULOI OCBITH, a caMe: YHiBepCUTETOM
TadTca («Marictp Mmuctents i3 noyatkoBoi STEM-ocBiTu», «Marictp Hayk
i3 IPUPOAHMUYO-HAYKOBOI, TEXHOJIOTIYHOI, iH)KEHEepHOI Ta MaTeMaTU4YHOIl
(STEM) ocBiTu»), [lep>kaBHUM yHiBepcuTeToM mrtaTy MoHTaHa («Marictp
HayK i3 NIpupoJHUY0-HAyKOBOI OCBIiTU») Ta Kosiemxem AnbbepTa Marnyca
(«Marictp Hayk 3i STEM-ocBiTu abo rpamoTHOCTi»). O3HaueHi
MaricTepcbKi mporpaMd MawTb 3a MeTy He JiMile MirOTOBKY
BUCOKOKBaJipikoBaHux STEM-yuyuTeniB Ta BUK/IaAadviB, ajie i eHepriiHUX
OCBITHIX JIiZiepiB, 3aTHUX [UIJIUTUCA 3HAHHAMMU B Trajy3l BUKJIAJAaHHA
STEM-aucuynJiz i3 kojieraMu Ta pOpMyBaTH OCBITHIO MOJIITUKY Ha Pi3HUX
piBHAX QYHKIIOHYBaHHS OCBITHBOI CUCTEMHU.

3’dcoBaHo, 1m0 aKTUBHUH po3BUTOK STEM-ocBiTu B VYKpaiHi
po3noyaBcas B 2016 poui, 1o BifoOpaXeHO B HU3I JAep’KaBHUX
nokyMmeHTiB: Haka3i MOH «IIpo yTBopeHHSI po604oi Irpynu 3 MNHUTaHb
BnpoBa/keHHss STEM-ocBitu B Ykpaini» (2016), [lnani 3axofiB 100
po3BUTKy STEM-ocBiTH B YKpaiHi Ha 2016-2018 pp. (2016), [lnani 3axoAiB
o0 peadsisanii KoHueniii po3BUTKY NPUPOJHUYO-MATEMATHUYHOI OCBITH
(STEM-ocBitn) mo 2027 poky (2021), Hakazi MOH «IIpo nmpoBezneHHs
JIOCJTIiIHO-eKCTIEPUMEHTAJIbHOI POOOTHU BCEYKPAIHCHKOTO PiBHSA 3a TEMOIO:
«HaykoBo-MeToAuM4YHI  3acaiu  CTBOpeHHSI Ta  (QYHKLiOHYBaHHA

BceykpaiHCbKOro HayKoBO-MeTOAWYHOro BipTyasbHoro STEM-neHTpy
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(BHMB STEM-uenTp)» Ha 2017-2021 poku» (2017), KoHuenuis po3BUTKY

NpUPOAHUYO-MaTeMaTHUHOI ocBiTH (STEM-ocBiTH) (2020) Towio.

JloBezieHO, 1110 MPOTSArOM 03HAYEHOT0 NepioAy 6yJi0 3JiMCHEHO NepIi
KpPOKH 1110210 BipoBaaKeHHsA STEM-ocBiTH B KpaiHi:

e CTBOpEHO po6ovy rpyny 3 nuTaHb ynpoBa/xkeHHs: STEM-ocBiTH B
YKpaiHi;

e CTBOpPeHO BceyKpalHCbKMM HayKOBO-MeTOJUYHUM BipTyaJIbHUU
STEM-nieHTD;

e cTBOpeHOo HU3Ky STEM-ynabopaTopiii;

e AKTUBHY [AisJIbHICTh 1040 TipocyBaHHA STEM-ocBiTH cepef
Y4YHIBCbKOI MoJioZli 3AiucHI0e MAH Ykpainu Touo.

PazoM i3 THUM, 3a/MIIAETBCA HU3KA HEBUPIIIEHUX NUTAHb, AKi
HEeOOXiZJHO pO3B’A3yBaTHU 3 YpaxyBaHHSAM MO3WTUBHHUX KOHLENTyaJbHUX

ifeit 3apy6ikHOT0, HacaMIepeJ, aMepPUKaHCbKOI0, J0CBiY.

177



Bboituenko B. B., boituenko M. A., Copyesa A. A.

PO3A11 3
MPOTHOCTUYHUA MOTEHIIAJI IMIVIEMEHTAII MO3UTUBHUX
3/10BYTKIB Y IT'AJ1Y31 STEM-OCBITH CIIIA B YKPAIHI

3[IMCHEHWM TOPIBHAJIbBHUM aHaJli3 TeOpEeTUYHUX, HOPMATUBHHUX,
3MiCTOBO-IIpOlLleCya/ibHUX Ta NpodeciiHo-negaroriyHux 3acan STEM-ocsiTu
B YkpaiHi Ta CIIA ¢ ysarajibHeHHSI pe3y/bTaTiB HAayKOBOIr'O JOCJi/PKEHHA
JIAl0Th MiACTaBU AJIs OOIPYHTYBAHHS pEKOMeHJalliil 100 BUKOPUCTAHHS
IPOrPeCUBHOTO aMEPUKAHCBKOI'0 JIOCBIZly OCBITU Y MPAKTULi BITYUN3HAHOTO
IIKIIbHULTBA. PekoMeH/allil CTPyKTypOBaHO 3a aclneKTaMy (HOPMaTUBHO-
NpaBOBUM, OpradHisamiiHui, 3MiCTOBUM, MeETOAWYHUH, MpodeciiHo-
NeJaroriyHui) Ta piBHAMM (Jep>KaBHUM, MiCLEeBUM, IHCTUTYLIMHUHN), 110
YMOXKJIMBJIKOE CUCTEMHU I PO3TJISA IPO6JIEMHUX TUTAHb.

[IpyHariHO 3ayBaKUMO, 1110 MiJ, 4ac po3pobJieHHs peKOMeHAalil MU
TaKOX KepyBasuca [liaHom 3axofiB wono peanizauil KoHuennii po3BUTKY
npupogHudo-MaTteMaTuuyHoi ocBitn (STEM-ocBitn) pmo 2027  poky,
3aTBepKeHHUM po3nopsipkeHHsAM KabineTy MiHicTpiB Ykpainu Big 13 ciuHs
2021 p. Ne 131-p. (I1naH 3axodis..., 2021) (JomaTok [).

Ha depscasHomy pieHi B MexaxX HOpMamueHO-npagog8ozo dacnekmy
BBOXXKAEMO 3a JIOIlliJIbHE B/IOCKOHAJIEHHSI 3aKOHOJAB4Yoi 6asu 1110710
3anpoBa/pkeHHsd STEM-ocBiTHM B 3ak/iaZjlax 3arajibHOI CepeJHbOI Ta BHILOI
OCBITH, BHECEHHS BiJNIOBIIHKUX 3MiH 10 3akoHiB YKpaiHu «IIpo ocsity», «IIpo
3araJjibHy cepeJHI0 OCBIiTY», «[Ipo BUIy OCBITY».

Tako>k BBaKa€MO 3a JI01liJIbHE pO3POOHTHU 3aKOHO/IaBUe HiJIPYHTS, IKe
O CTBOPUJIO MOXJIUBOCTI JJd iHTerpoBaHoro BuKaaJaHHA STEM-
JIMCLIMIJIIH Yy 3aKJ1a/lax 3arajbHOI cepeiHbOI Ta BUIIOI OCBiTH. HeobxigHUM
Yy IlbOMY KOHTEKCTi € CTBOPEeHHA MOXJIMUBOCTI /s BBeJeHHA STEM-ocBiTu

Jl0 TlepeJiiKy cheliaJIbHOCTeN SIKk OKpeMOTo HalpsMy MiATOTOBKH abo K
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ckaanoBoi 011 OcsiTHi, neaaroriuni Hayku yu 014 Cepenns ocBita (STEM)
Ta po3po0bJyieHHs BiZIMOBiIHUX Jlep>KaBHUX CTaH1APTiB.

KopucHum BBaxkaeMo 1 focBij CIIA mo/0 BUAIEHHS HA Jep>KaBHOMY
pPiBHI 3HaYHUX 00CATIB piHAHCYBAHHSA W PO3IIMPEHHS MPOIMO3ULIL lepKaBHUX
rpadHTiB Ha po3BUTOK STEM-ocBiTM B KpaiHi, 30KpemMa Ha CTBOpPEHHA
iHHOBaLIiIMHMUX HAYKOBO-ZIOCJAiIJHUX JIabOpaTOpiM Ta 3aKyIiBJK Cy4aCHOTO
006J1aJHAHHS.

Y  3micmoeo-npoyecyasbHoMy — dacheKmi  BBaXAEMO  OLIJIbHUM
pPO3pO06JIEHHS [lep>KaBHUX CTaHJAPTIB 3MICTy OCBITH 3 IHTErpOBaHOI rajysi
STEM pJ14 3ak/1a/liB AOLIKIJIBHOI, 3araJibHOI cepeJHbOI Ta BUIL0I OCBITH, 1110
3abe3neuynTh Oe3nepepBHiCTb STEM-ocBiTHM, a TakoX yBeAeHHS [0
HaBYaJIbHUX IJIaHIB 3aKJIa/iB 3arajbHOl CepefHbOl OCBITU NpeJMeTiB 3a
BUOOPOM iHKEHEPHO-TEXHIYHOTO CIIPSIMYBaHHS.

B opeaHizayiiiHoMmy acnekmi BaXXJIUBUM € pO3poOJIeHHS] 3aKOHO/aBYO0i
6a3u aJs CTBOpeHHs chelianizoBaHux STEM-opieHTOBaHMX WIKiJ, SKi,
ypaxoByto4u JocBiz CIIA, MatoTh OYTH iIHK/JIIO3UBHUMH, TOOTO OXOIJIIOBATU
pi3Hi KaTeropii 37,00yBayiB 3arajbHOI cepeHbOI OCBITU Ha OCHOBI iX iHTepecy
no STEM-ocBiTH, 3 MeTOl0 3aJydyeHHs OiJbIIOl KiJIbKOCTI Y4YHIB [0
NepCreKTUBHUX rasiy3edl HayKW Ta BUPOOHUIITBA. [I[pyHarifHO 3ayBaXkuMo,
1110 CTBOPeHHs crelianizoBanux STEM-1ikin nepeab6adero i [laHoM 3axo/iB
o0 peasizanii KoHuemniii po3BUTKY NPUPOAHUYO-MAaTEeMAaTHUYHOI OCBITH
(STEM-ocBiTu) g0 2027 poKy, 3aTBepAKeHHUM po3nopsamkeHHAM KabiHeTy
MinictpiB Ykpainu Big 13 ciuns 2021 p. Ne 131-p. (I11aH 3axodis..., 2021).

[lepexofsa4u 0 MemMoOOUYHO20 acnekmy, 3ayBaXXKUMO, 1110 HUHI B YKpaiHi
CTBOpPeHO BceykpalHCbKMU HAyKOBO-MeTOAWYHUK BipTyasibHUU STEM-
IIEHTP, O/THUM i3 3aB/laHb SIKOT'0 € PO3POOJIEHHSI METOIMUHOI0 3a6€e3IeUeHHs
STEM-ocBitu. BogHovac, aHani3 BigmosigHoro cauty (https://imzo.gov.ua/

2019/08/23/lyst-imzo-vid-22-08-2019-22-1-10-2876-metodychni-

rekomendatsii-shchodo-rozvytku-stem-osvity-u-zakladakh-zahal-noi-seredn-
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oi-ta-pozashkil-noi-osvity-u-2019-2020-navchal-nomu-rotsi/), 3acBig4uB, 110
pO3/liy1 HaBYaJIbHO-METOJIMYHE 3a0e3MeyeHHs] MIiCTUTb JiUIle METOAWYHi
pekoMeHanii 1010 po3BUTKY STEM-0CBiTH B 3aK/iaZlaX 3arajibHOI cepeiHbOl
Ta MO3allKiJIbHOI ocBiTHM Ha 2016, 2017/2018, 2018/2019 Tta 2019/2020
HaBYaJIbHI POKH, po3po6JsieHi MiHiCTepCTBOM OCBITH i HayKu YKpaiHH, fKi
MalTh 3arajlbHUM PaMKOBUM XapaKTep, TOAI SAK KOHKPETHiI NpOmno3UlLlil
NPAKTUYHOTO XapaKTepy Ha JepkaBHOMY piBHI (Ha piBHI BceykpaiHcbKkoro
HAYKOBO-METOAUYHOTO BipTyasibHOro STEM-11eHTpY) BiACYTHI.

Y 11bOMy KOHTEKCTI BBaXKAaEMO 3a JOLiJIbHE 3ayBAXKUTH, 1O 3 METOO
ONTHUMI3alil npouecy 3anpoBakeHHs STEM-ocCBiTU B 3akJ/iaZlaXx 3arajbHOI
cepeHbOI Ta MO3allKiJIbHOI OCBITM HEOOXiTHUM € CTBOPEHHSI POOOYHX I'pyII,
710 SIKHX CJIiJ| 3a/Iy4YUTH, KpiM CHiBpOOITHUKIB I[HCTUTYTY MoAepHi3alii 3MicTy
OCBiTH, BiAnoBiAaJbHUX 3a po3BUTOK STEM-ocBiTu B YkpaiHi Ta
¢yHKuioHyBaHHA BceykpaiHcbkoro HaykoBo-meToguuHoro STEM-penTpy,
HAyKOBO-NeAAroriHMX MNpaliBHUKIB 3aKJaZiB BHUIOI OCBITH, HacaMIlepef,
neparoriyuux 3BO, Ta mnejaroris-npakTUKIB, AKi BIpPOBaKyTb STEM-
OCBITY Ha PiBHI CBOIX IHCTUTYLiH.

lIpogeciiino-nedazoziyHuil  acnekm. BuBueHHs1  ocobJyiMBOCTEN
npodeciiiHol nmiArotoBku MaubyTHiX STEM-yuuteniB y CIIA po3Bosuiio
BM3HAYWUTHU IHHOBAL[IMHWM MOTEHIiaJl aMePUKAaHCbKOTO JOCBiZly B acCIeKTi
JIOCi/PKyBaHOI Mpo6JieMy JiJii BUKOPUCTAaHHS B YKpaiHi. lle, Hacamnepeg,
pO3po06JIeHHS Ha JepKaBHOMY PiBHI 3aKOHOJABCTBA, L0 Mepejbayae
HeOoOXiJIHiCTh crelnjiasibHOI MNiArotoBkM STEM-yuuTesiiB K iHTerpoBaHOIi
HaBYaJIbHOI JUCLMILIIHY, 10 BUMAra€ TakoX CTPYKTYPHUX 3MiH y 3aKJaZlax
BMIIOI OCBIiTH, a TAaKOX YBeJieHHS BiJIMOBiAHOrO HANpsMY MiJIFOTOBKK ab0
crnegianizanii  «STEM-ocBiTa», nOpo 10 HAroJIOWIyBajJOCd B  MeXax
HOPMaTHBHO-IIPABOBOI'0 ACIIEKTY.

HacTynmHuUM KpoKOM Ma€ cTaTu CTBOpeHHs NpodeciiHOl opraHisauii -

HamjionasnbHoi  (BceykpaiHcbkoi) acomianii 3i STEM-ocBiTM Ha KiTaaT
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amepukaHcbkoi Acorianii STEM-ocBiTaH UTeach, ska 06’eiHae HayKOBIIiB,
Ne/laroriB-MpakKTUKIB Ta iHIIKUX CTEUKX0JAepiB. PYHKIIIMU TaKol opraHilaliii
MOXKYTb CTaTH He JIUIIe PO3POOJIEHHA HaLliOHAJIbHUX CTaHAAPTIB MiATOTOBKHU
STEM-yuyuTesiiB B YKpaiHi, @ ¥ HaZlaHHSA KOHCYJIbTALiMHUX MOCAYT YYUTESAM,
Y4HAM Ta IXHIM 0OaTbkaM; iHdopMalidHA MiATPUMKA Ta METOJUYHE
3abe3nedyeHHs1 STEM-0CBITH; Ipe/ICTaBHUIITBO iHTEPECIB YYHIB i BUUTEIIB MiJ
yac QOpMyBaHHSl Hall[iOHAJIbHOI OCBITHBOI TMOJIITUKM; HaJaroKeHHs
criBIIpaLii 3 MbKHapOAHUMU OpraHizauisimu y ranysi STEM-ocBiTH.

[lepm1 H>XXK meperMTH [0 BU3HAYEHHS MOKJIMBOCTEXM BUKOPUCTAHHS
NO3UTUBHUX KOHLIENTYAJIbHUX i/jle aMepUKaHCbKOTO JOCBily Ha Micyegomy
piBHI, BBa)KAEMO 3a HeOOXiHE TMOSICHUTHU JIOTIKy BHOKpEMJIEHHSl PiBHIB
¢yHkiioHyBaHHA BiTuyuM3HsAHOI STEM-ocBiTHM, Ha fAKUX MoXe OyTH
iMIJIeMEHTOBaHUW 3apyOiKHUKM [OO0CBiA. Y MeKax Jep>KaBHOTO piBHS B
YKpaini MU BU3HAYUJIU IO3UTUBHI KOHLENITYaJIbHI iZiel, AKi peai3oByBaUCA
Ha HallioHaJIbHOMY ((deiepa/ibHOMY) Ta perioHaJibHOMY (IITaTOBOMY) PiBHSIX
y CHIA. HactynHuM piBHeM QyHKIiOHyBaHHSI OCBiTHBOI cucteMu B CIIA €
HaB4ya/ibHi OKpyru. IlozmibHi ympaBJsiHCbKI NOBHOBaXXeHHS B YKpaiHi
HaJleXkaTb OOJIaCHUM Jlep>KaBHUM aJMiHicTpalisM, i, BiIMOBiAHO, ¥ Mexax
MICI|€BOT0 MU PO3IJIIAAEMO CaMe 00JIaCHUH piBeHb.

HesBaxkarouur Ha TOM QaKT, 1110 OCBITHI OKPYTH € TAaKOX i B YKpaiHi, BOHU
He MalTb THUX [IOBHOBAXE€Hb, AKMMHU HaJlleHi HaB4YasbHI okpyry y CIIA.
BignoBigHo no «llosioxkeHHST Mpo OCBITHIA OKpyr» (y peAakiii mMoCTaHOBHU
Kab6inety MinicTpiB Ykpainu Big 20 ciuyns 2016 p. Ne 79), BiH € «06’esHAaHHAM
3aKJa/liB OCBITH, KYJbTYpH, Ppi3U4HOI KyJIbTYpU i CHOPTY, O CKJIAAy SIKOTO
MOXXyTh BXOJAWTH OMOPHI 3aKJaJIM 3arajibHOI cepeAHbOI OCBiTH, ix Pijii; g0
JUSIIBHOCTI OKPYTY MOXKYTb 3a/lydyaTHC TaKOX IHILII IOPUAUYHI 0CcOo0H, IX
BifjlokpeMJieHi nigpo3ainin» (Kabivem Minicmpie Ykpainu, 2016). Ak 3acBiuuB
aHaJli3 OCHOBHUX 3aBJlaHb OCBITHBOT'O OKPYTY, OKpecCJeHUX Yy BiJIOBIJHOMY

[lonoxkeHHi (CTBOpeHHS €JWHOTO OCBITHBOTO MPOCTOPY; 3abe3neyeHHs
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PIBHOTO AOCTyIy OCi6 A0 SIKiICHOI OCBITH; CTBOPEHHS YMOB JJis 3J00YyTTA
0cobaMu 3araJibHOI CepeJJHbOI OCBITH, YIIPOBA/PKEHHS A0NPOQiJbHOI MiAro-
TOBKA 1 NOpPOQUIBHOrO HaBYaHHS{, NOIJIMOJIEHOTO BUBYEHHS OKpPEMHUX
npeMeTiB, 3a6e31e4eHHsI BCEOIYHOTO PO3BUTKY 0COOH, a TAKOX A0 podeciu-
HOT'O HaBYaHHSI He3aJIeXKHO BiJl Miclisl IX MPOXKUBAHHS; pallioHa/ibHe 1 edek-
TUBHE BUKOPUCTAHHSI HAsSIBHUX PeCypcCiB Cy0'€KTIB OKpPYTY, iXx MOJepHi3allis;
CTBOPEHHSI €JWHOI CUCTEMU BUXOBHOI poboTu (Kabinem MiHicmpis YkpaiHu,
2016), ykpaiHCbKUH OCBITHIM OKpyr He Ma€ THX IOBHOBAaXKEHb, SKHWMH
Ha/liJIeHi aMepUKaHCbKiI HaB4Ya/IbHI OKPYTH, HATOMICTb y Halllid KpaiHi QpyHK-
I[iOHYIOIOTh AeNapTaMeHTH OCBITH i HAyKU 00JIaCHUX JIEpKaBHUX aJMiHiCTpa-
1iM, BIAJAUIM OCBITHM panep>KaJAMiHICTpalLjid Ta yIpaBJIiHHA OCBITH MICbKHUX
paj, HaZjiJ1eHl CX0XKHMMY [IOBHOBRXKEHHAMMU. Y [IbOMY KOHTEKCTI BBaKAEMO, 1110
OKpec/JieHi HWX4Ye MOXJIUBOCTI TBOPYOrO BUKOPUCTAHHA NO3UTUBHOIO
amepukaHcbkoro gocBigy STEM-ocBiTM MOXyTh OyTH  peasi3oBaHi
BiZIOBIAHUMHU BITYN3HAHUMU OPraHaMHM YIIPABJIIHHA MiCLIeBOT0 PiBHA.

Y  HopmamueHo-npagogsoMy  acneKkmi  JOLIJIbHUM 6auuTbhCS
pO3pO06JIeHHS MiCLLleBUMU OpPraHaMH YIPaBJiiHHS OCBITOIO MOJIOXKEHb IL0J0
BIpoBa/pkeHHs STEM-0CBITH B 3aKJiaZilaX JOLIKIJIBHOI, 3arajbHOI CepeHbOI,
BUIIOl TAa MNO3ALUKIJILHOI OCBITH, a TaKO0X IOJIOXKEHHH LIOL0 CTBOPEHHA
crenjiaslizoBaHMX IIKUI. 3o0kpema, [lnaHom 3axofiB o4O peaJisalii
Konuenuii po3BuTKy npupofHudo-MateMaTu4yHoi ocBiTu (STEM-ocBiTH)
no 2027 poky, 3aTBep/KeHUM po3nopskeHHAM KabiHeTy MiHicTpiB
Ykpainn Big 13 ciunga 2021 p. N2 131-p., Taki NOBHOBa)XKeHHH |
NOKJIaJAI0ThCS Ha 00J1acHi Jep>kaBHi aAMiHiMicTpanii Ta KuiBcbKy MicbKy
Jlep>XaBHY agMiHicTpallito: «CIIPUAHHA YTBOPEHHIO 3aKJIaJiB
crelia/i3oBaHOI OCBITH HAYKOBOT0 cipsiMyBaHHsA» ([l1aH 3axodis..., 2021).

B opeaHizayiiinvomy acnekmi nepCleKTUBHUM, Ha Hall TMOIJAA, €
3aJIy4YeHHA IpeJCTaBHUKIB LUUPOKOI IPOMaZCbKOCTI A0 opranizauii STEM-

OCBiTH, HacaMmIiepe/, 3anosudeHHd A0cBigy CIIA npeacTaBHUKIB MiclieBUX
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0i3HECOBUX CTPYKTYp Ta IHIIMX 3allikaBJeHUX CTopiH y ranysi STEM;
IpOBeJIeHHSI MPOCBITHUIbKOI POOOTU cepeli 6AThKIB 111040 MpodopieHTalii
y4HiB A0 obpaHHsa STEM-mpodeciii; momyssipusanis 3700yTKiB JiTed Ta
y4YHiBCbKOI MoJsioZi B rany3i STEM; cTBopeHHs Mmocaau KoopAuHaTopa 3i
STEM-ocBiTH TmpU JenapTaMeHTAaX Ta BifJislax OCBITH; HaJIaroJ»KeHHS
cniBopani Mi>k MiClleBUMM MiJIIPUEMCTBAMHM, 6I3HECOBUMM CTPYKTYpaMH Ta
HAyKOBO-AOC/JAIJHUMHA YyCTAaHOBAMHA W 3akKjaJiaMM, fKi HaJalTb OCBITHI
nocsyry B ranysi STEM, cripAMoBaHi Ha HaZlaHHS YYHAM MOXJIMBOCTI O3HAKO-
mutucs 31 STEM-npodecismu B ymoBax peasibHOro NpoQeciiHOro cepesioBu-
I11a i OTpUMATH MearoriyHy MiATPUMKY MEHTOPIB, SKi € paxiBLSIMU B raaysi
STEM. Taka cniBnpalsd MoKe CTaTh KOPHUCHOIO M B acleKTi ¢paHJpeNU3uHTY,
0 MepeAbavyae HaJAHHSA CIIOHCOPCBKOI AOMOMOTU AJjis1 po3BUTKY STEM-
ocBiTM B perioHi. KpiM Hasaro/keHHs chiBIpali 3 OKpeCJeHUMH BHUIE
CTEMKXOJIJlepaMH, BXKJIMBUM € BCTAHOBJIEHHS MapTHEPCTBA MIXK 3aK/JIaJaMu
JOLIKIJIbHOI, 3arajibHOl cepejHbOI Ta I03allKIJIbHOI OCBITU 3 MeETOI0
3abe3mnevyeHHs LijicHOCTI 1 6e3nepepBHOCTi STEM-ocBiTH.

Y 3micmoeo-npoyecyasnbHOMy acnekmi BBXKAEMO KOPUCHUM PO3P0O6-
JIEHHSI perioHasibHOro KypukyJjymy STEM-ocBiTM Ha OCHOBI HalliOHaJIbHHUX
OCBITHiX CTaH/IAPTiB Ta perioHasibHOro 3aMoBJieHHs Ha STEM-daxiB1iiB.

Y wmemoduuHomy acnekmi BBaKaEMO 3a HeOOXifjHE pO3pOOJIEHHS
MeToA4HOTO 3a6e3nedyeHHs1 STEM-ocBiTH B 3ak/iaziax 3arajibHol cepeiHbOi
OCBITHM Ha OCHOBI aKTyaJIbHUX JOCJi/PKEHb BITUM3HSAHUX Ta 3apyOiKHUX
HAYKOBI[iB, Y TOMY YMCJi W MOPIiBHAJIbHO-NEAATOTiYHUX, a TAKOX KpalUX
NPaKTHUK BITYU3HAHUX Ta 3aKOPJIOHHUX 3aKJ/IaJliB OCBITH (METOAWYHMX
peKoMeHJallii 11100 OopraHisalii, 3MicTy, ¢opM, MeTO/iB Ta iHHOBALliIMHUX
TexHoJsioTiil HaB4aHHs STEM-aucriymiin).

Y npogeciiino-nedazoziyHoMy acnekmi NOLIIBHUM OA4YUTbCSA COPUSHHS
niBUIIeHHI0  KBausidikalii mnefaroriyHMxX MpaliBHUKIB i3 NHUTaHb

BUKJIQZJaHHA iHTerpoBaHux STEM-AUCUUILIIH; HaJaro/pKeHHs NapTHEPCTBA
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MK 3aKJIalaMyd BUIOI, 3arajibHOl cepeJHbOl Ta MO3alUKIJIbHOI OCBITHU JJIA
3[IiiCHEHHs MPOQPeCiiHOr0 PO3BUTKY BUYUTEJIB; MOMyJsApHU3allisi Kpaloro
neaaroriyHoro Aocsiny B rany3i STEM-ocBiTH Ha piBHi 06.J1aCTi.

[lepexoasuu 10 peKOMeHAALiM IHCMUMyyitiHo20 pigHsl, 3ayBaXKMMO, 1110
JIOTiKa J|0CJIi/PKeHHS Mepe0a4ya€e BUSHAYeHHS MOXXJIMBOCTEX BUKOPUCTAHHS
NO3UTUBHUX KOHLENTYaJbHUX i/leil aMepUKaHCbKOro JOCBily AK Ha piBHI
3aKJiaZly 3arajibHOi Cepe/lHbOI, TaK 1 BUIIOI OCBITH, W0 NepejdayaHo
HasIBHICTI0 NpodeCiiHO-NeJaroriyHoro acneKxTy.

B opeanizayiiiHomy acnieKTi AOLIJIbHUM 6A4YUTbCS: 3alpOBaAKEHHS B
3aKJIaZlax 3arajbHOi cepeJHbOI OCBITU IMPAKTUKU MEHTOPCTBA, HK
NepCOHAJIbHOTO, TaK | JAUCTAHLIIMHOr0; CTBOPEHHS OO’€JHAHA YYMUTEJIB
NPUPOJAHUYO-MATEMATUUHUX AUCHUILUIIH 3 MeTOK OOMiHy JA0CBifjoM, a
TAKOX TIOLIYKY MOJIWBOCTEeNW JJid IHTerpoBaHoro BUBYeHHsA STEM-
JUCUMIIIH, ¥ TOMY 4YMCJII K Mifi 4yac MO03aKJacHOI pPOOOTH, a TaKOX
3aJlydeHHs [0 LbOr0 MpoLecy BYUTEJNIB IHGOPMATUKU Ta TEXHOJIOTIN;
CTBOPEHHA IMpU 3aKJaJax OCBITM Cy4YyaCHUX HayKoOBO-gocaigHux STEM-
JlabopaTopiii, 30KpeMa U 4Yepe3 MNpoLeAypy OTPUMaHHS MiXXHApPOJHUX
rpaHTIB Ta aKTHUBi3alil0 GpaHAPEN3UHIOBOI JiI/IbHOCTI B 3aKJaJli OCBIiTH;
aKTHBHe BHUKOPHCTAaHHS IHHOBALiIMHUX iHPOpPMaLiNHO-KOMYHIKal[iiHAX
TeXHOJIOTiM (y ToMy uMciai poboTa y BipTyasbHux STEM-nab6opaTopisx) y
THUX 3aKJaJlaX OCBITH, JAe uepe3 mnoraHe «¢iHaHCYBaHHS Ta CJAOKY
MaTepiaJibHy-TeXHi4YHy 06a3y CTBOpPEHHs peaJibHUX JiabopaTopiu
HEMOXJIMBO; 3a0X0YEHHd VY4YHIB [0 y4yaCTi B HaALiOHAJIbHUX Ta
MIXKHapOJHUX KOHKypcax 1 npoekTax y ranysi STEM towo.

Y 3micmoso-npoyecyaibHomy —acnekmi BBaXAEMO 3a [JOLJIbHE
pPO3pOOUTH ¥ 3apOBAaJUTH Cliellia/ibHi mporpam /Jisi y4HiB i3 iHTerpoBaHUX
STEM-aucuumiiH abo BCTAHOBJIEHHSI MDKIOpeAMETHUX 3B'fI3KIB MiX
ckyagoBuMu STEM i3 ypaxyBaHHAM HasiBHOI MaTepia/ibHO-TEXHIYHOI 6a3U Ta

Ka/IpOBOT0 CKJIa/ly 3aK/Ia/ly 3arajibHOI cepeHbOI OCBITH.
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YpaxoByro4M NO3UTHBHUKA aMEPUKAHCbKMU [JIOCBi, KOPHUCHOIO
6a4MTbhCS iHTErpallisi TEXHOJIOTIM Ta iHXKeHepii, a TaK0XK MUCTELTBA y 3MICTi
NPUPOJHUYO-MAaTEMATUYHUX JUCLUILIIH.

Y memoduuHomy acnekmi BBaXaEMO 3a HeoOXifjHe pO3poOJIeHHS
CreljiaJlbHO CTBOPEHUMH IpylaMu 3 ynpoBapkeHHA STEM-ocBiTU B LIKOJI
MeTOAUYHOrO 3abe3neyeHHd (peKoMeHJaAlid, HaB4YaJbHO-METOAUYHUX
NOCIOHWKIB) /11 aJAMiHicTpalii, y4uTesiB Ta OaTbKiB 1100 PaHHbOI
npodeciiiHoi opieHTanii ydyHiB Ha STEM-npodecii; cTBOpeHHs CIPUSTJIUBOTO
OCBITHBOTO CepeJi0BUILA [/ PO3BUTKY 3/[i0HOCTeN IKoJApiB y rany3i STEM.

Y npodgeciiino-nedazoziyHoMy acnekmi BBaXXKAaEMO 3a HeOOXiJHe
PO3POOUTH 1 3alIPOBAUTH y BITYM3HAHUX 3aKJIaZax BULOI OCBITHU IpOrpamMmu
niaroroBkn mManbyTHiX STEM-yuuTesiB 6akasaBpCbKOro i MaricTepcbKoro
piBHIB abo BBefieHHs KypciB 3i STEM-ocBiTM y mporpamMu MiATOTOBKH
BuUMTeJIiB 3a crneniaabHicTio 011 OcBiTHI, neparoriydi Hayky; 012 [lomkisibHa
ocBiTa; 013 [ToyaTkoBa ocBiTa; 014 CepenHs ocBiTa.

HeszanepeyHuM € QakT, 1110 HaZJaHHS OCBITHIX MOC/IYT YYHSIM 3aKJIa/iB
3araJibHOI cepeiHboi OcBiTH B rany3i STEM 3sanexuts Bix mnpodeciiiHol
KOMIIETEHTHOCTI BUMTEJIiB B O3HAY€EHIN cPepi. 3BaKaroyu Ha Te, 1110 B Halllil
KpalHi BYMTeJI He OTPUMYIOTH Cllellia/IbHUX 3HaHb Yy rajy3i IHTerpoBaHOIl
STEM-ocBiTu npoTsrom HaB4aHHA y 3BO, HaI3BUYaWHO BaXKJIUBUM Y LIbOMY
KOHTEKCTi € npodeciiHUN PO3BUTOK YUYUTEJIIB, SIKi NPALOTh Y WKOJaX. ¥
[IbOMY KOHTEKCTI BaXJIMBUM € pO3pOoOJIEHHS MporpaMm MiJBUILLeHHSA
kBasidikauii mnegaroriyuHux KagpiB y raaysi STEM Ta iXHe akTUBHe

BIIPOBAJK€HHA B [IPAKTUKY BaK.}IaﬂiB OCBITH.
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BucHOBKH 10 po3ainy 3

Y po3sgini BU3HAYeHO iHHOBAL[iIMHUM IMOTEHIiaJl BUKOPUCTAHHS B
NPaKTHULi BITYM3HAHOIO WKIJIBHULTBA nporpecuBHoro nocsiay CIHIA B
acrneKTi J0C/iAKyBaHOI MPOOJIEMH.

KoMIapaTUBHUU aHaJi3, y3arajJbHeHHd M HayKOBa €KCTPAIoJsALlisd
aMEepUKaHCBKOT0 JOCBily Ha YyKpalHCbKi peaJsil J03BOJIMJIA BUABUTHU
IepCIneKTUBU MOT0 TBOPYOrO BUKOPUCTAHHSA B Teopil Ta npaktuni STEM-
OCBITH B YKpaiHi Ta CTPyKTypyBaTH CPOpMyJibOBaHi peKoMeHJalil 3a
acnekTaMu (HopMaTHMBHO-NIPAaBOBUH, OpraHizalinHuH, 3MiCTOBO-
npolecyaJjbHUN, METOAUYHUH, NMpodecihHO-NeAaroriyHuii) Ta piBHIMU
(mep>xaBHUM, MiCLeBUM, IHCTUTYLiHHHUM), 10 YMOXKJIUBJKE CUCTEMHE
OXOIlJIEHHSI TPO6JIeMHUX NUTaHb po3BUTKY STEM-ocBiTH.

Ha pepkaBHOMY piBHI BUOKpPEMJIEHO TaKi NMEPCHEeKTUBHI acCleKTH
po3BUTKy STEM-ocBiTH, fK HOpPMaTHBHO-NPAaBOBHUU (YAOCKOHAJIEHHS
3aKOHO/IaB40i 6a3u 1moA0 3anpoBamkeHHs 1 STEM-0ocBiTH B 3ak/1aiax OCBiTH;
p03p06JIeHHS 3aKOHOAABYOr0 MiAIPYHTS, siKe 6U CTBOPUJIO MOXKJIUBOCTI JJ1s1
iHTerpoBaHoro BUKJJaJaHHA STEM-aucuuiuiiH y 3akjazax OCBITH;
BU/IiJIEHHS Ha Jlep>KaBHOMY PiBHi (piHaHCYyBaHHS Ta PO3LIMPEHHS NPOIMO3UILLil
Jlep>kaBHUX TpaHTiB Ha po3BuTok STEM-ocBiTH); opranisaninHui
(po3po6JieHHS1 3aKOHOAABYO0I 6a3M /I CTBOpPeHHs crenianizoBaHux STEM-
OpiEHTOBAHHUX LIKiJN); METOAUYHUU (CTBOpPEHHS POOOYMX TPYyM, 0 SAKHUX
CJi 3aJy4UTH BiAnoBifanbHUX 3a po3BUTOK STEM-ocBiTM B YKpaiHi
HayKoBO-legaroriyuux npaniBHukiB 3BO, Ta neparoriB-npakTHKIB, AKi
BNpoBa/PKytoTb STEM-ocBiTy Ha piBHI cBOiX iHCTUTYLil); npodeciiiHo-
nejaroriyuHuK (po3pobJieHHS Ha Jlep>KaBHOMY pPiBHI 3aKOHO/IaBCTBa, 110
nepeabavyae HeoOXiJHICTb creliajbHOI MiAroToBKM STEM-y4yuTesiB fK
iHTerpoBaHoi  HaBYa/JbHOI  JAWCHUILUIIHK; CTBOpPeHHs  mpodeciiHoil

opranisauii - HaniionanbHoi (BceykpaiHcbkoi) acouniauii 3i STEM-ocBiTH).
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Ha micueBomMy piBHI Heo6XifHO 3a6e3ne4ruTH po3BUTOK STEM-ocBiTH
B TaKUX acleKTaX: HOPMAaTUBHO-NPaBOBUK (poO3poOJIEHHS MiCleBUMHU
OpraHaMM yIIpaBJIiHHA OCBITOK I0JIOKEeHb L0AO0 BIpoBa/xeHHa STEM-
OCBITU B 3aKJiaZaXx OCBITH, a TaK0X IIOJIO)KEHHA L[0J0 CTBOPEHHA
crenjagi3oBaHMUX IIKiJI); OpraHisaliiHUM (3a/lyyeHH NpeJCTaBHUKIB
IIMPOKOI rpoMafcbKocTi A0 opradizanii STEM-ocBiTH; mnpoBeaeHHA
INPOCBITHUIBKOI pOOOTH cepel, 6ATbKIB 110/0 NpodopieHTalii y4HIiB A0
obpanHsa STEM-npodeciii; monyssipusalis 3700yTKiB AiTed Ta Y4HIBCHKOI
mMoJsiofi B ranysi STEM; crBopeHHa nocaay koopauHartopa 3i STEM-ocBiTu
Ipu JenapTaMeHTaxX Ta BiAAiJlax OCBITH; HaJIarOPKEHHA CHiBOpali Mix
MiCeBUMU MiJIIPUEMCTBAMM, Oi3HECOBUMM CTPYKTYpaMHU Ta HAYKOBO-
JOCHIJHUMU YCTAaHOBAMHM Ta 3aKjaJaMH, AKi HAZJalOTb OCBITHI IOCJAYTHd B
rany3i STEM); 3MicToBo-npouecyajibHUN (po3po6JsieHHs perioHaJbHOTO
Kypukyaymy STEM-0cCBiTU Ha OCHOBI HaljiOHaJIbHUX OCBITHIX CTaHZAApPTIB Ta
perioHaJIbHOTr0 3aMOBJIEHHA Ha STEM-¢axiBI1iiB); METOAUYHUU
(po3pobJieHHs1 MeToAW4YHOro 3abe3nedyeHHs STEM-ocBiTu B 3ak/iajgax
3arajibHOI cepeJHbOl OCBITU Ha OCHOBI aKTyaJIbHUX AOCJIPKEHb Ta Kpallux
NpaKTUK); npodeciiHO-NleAarorivyHun (CIpyUsHHS HiJBUILEHHIO KBastidikalii
neJaroriyHux MNpaliBHUKIB 3 NUTAaHb BUKI3AAHHA iHTerpoBaHux STEM-
JAUCUUILIIH; HAJIarOJKEeHHA MapTHepPCTBa MiXK 3aK/1aJaMu BULIOI, 3arajibHOI
cepeJHbOI Ta MO3alLKIJIbHOI OCBITH /151 3/1iliCHEHHSA TPODECITHOT0 PO3BUTKY
BUMTEJIIB; MOMNyJspU3allis Kpaloro negarorivyHoro Aoceiay B rajysi STEM-
OCBITH Ha piBHi 06J1acTi).

Ha i”HCcTUTYyLiiHOMY piBHI BH3HAa4eHO IHHOBALIMHUKA MOTEHI|ial
TBOPYOTrO BHUKOPHUCTAaHHS aMEpPUKAHCbKOTO [OCBiZy B OpraHizaliiHOMy
acnekTi (3anpoBa/KEHHS B 3aKJ/1a/lax 3arajbHOI cepeiHbOI OCBITH MPAaKTUKU
MEHTOPCTBA, $fK NEPCOHAJbHOrO, TaK 1| JUCTAaHLiIMHOI0; CTBOPEHHA
06’€JHAaHHSI BYHWTEJIiB NPUPOJHUYO-MATEMATUUYHUX AUCHUIUIIH 3 METOI0

OOMiHY JOCBiZJOM, a TakKO0X IMOLIYKY MOXJIMBOCTEW [/ iHTErpOBaHOIO
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BUBYeHHd STEM-AUCLMIUIIH; CTBOPEHHS IpPU 3aK/JaZaxX OCBITH Cy4YaCHUX
HaykoBo-gocaiguux STEM-nabopatopiii; 3a0XO4eHHsI Y4YHIB [0 y4acTi B
Hal[iOHAJIbHUX Ta MDKHApPOAHUX KOHKypcax i mpoektax y ranysi STEM); y
3MIiCTOBO-NIPOLIeCyaJIbHOMY acleKTi (po3poOJieHHS ¢ 3alpoBa/KeHHA
crelia/bHUX MporpaMm /i y4HiB i3 iHTerpoBaHux STEM-gucnumiin ab6o
BCTAHOBJIEHHSI MDKIpeAMETHUX 3B'S3KiB MiK ckiagoBumu STEM); y
MeTOJUYHOMY acnekTi (po3poO6JieHHs CleljiaJlbHO CTBOPEHUMU TpylaMu 3
ynpoBajkeHHs: STEM-ocBiTH B 1IKOJIi METOAWYHOrO 3abe3NedyeHHs;
CTBOPEHHA CIPUATJIMBOTO OCBITHBOTO CepefoBMILA [Jid PO3BUTKY
3/1ibHOCTEN KOoJApiB y ranysi STEM), y npodeciiiHo-neJaroriyHoMy acrnekTi
(po3pobJieHHA ¥ 3ampoBaKeHHS y BITYM3HAHUX 3aKJjaZlaX BUILOI OCBITH
nporpamMy migrotoBku ManbyTHiXx STEM-yuuTesiB 6akanaBpcbKoro i
MaricTepcbKoro piBHIB abo BBeJeHHSI KypciB 31 STEM-ocBiTy y nporpamu
HiTOTOBKKA BUYUTEJIB; PO3pOOJIEeHHS MporpaM MifBUILeHHA KBasidikauii

neJaroriyHux KajpiB y raaysi.
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MNICJIAMOBA

LimicHuM  aHa/Mi3 TEOpPEeTUYHHUX, ICTOPUYHHUX, HOPMATUBHHUX,
3MiCTOBO-TNIpPOLleCya/IbHUX Ta MpodecinHo-neaarorivHux 3acag STEM-
oCBiTH B YkpaiHi Ta CIIIA 103BOJIUB [iMTU TAKKUX BUCHOBKIB.

1. Y Mexxax XapaKTepUCTHUKH CTaHy po3po6JieHocTi mpobseMu STEM-
OCBITM y BITYM3HSIHOMY HAYKOBOMY JAUCKYpPCi 3’fCOBaHO, 110 PO3BUTOK
STEM-ocBiTU B 3aKJaJax OCBITH Pi3HUX PiBHIB € MpeAMETOM HAyKOBOIO
IHTepeCcy IWIMPOKOr0 KoOJla BITYM3HAHUX Y4YEHUX. YCTAHOBJIEHO, IO
npobsiema STEM-ocBiTu y cTapuiii cepefniii mkosii CIIA He 3HaimuIa
JOCTAaTHbOTO  ULiJIICHOTO  BUCBITJIEHHA. Pe3ysnbTaTOM  CTPYKTYpPHO-
JIOTIYHOTO aHaJ/li3y BITYM3HAHUX HAYKOBUX PO3BIJOK 13 JOCJIIKYBaHOI
Npo6JIEMH CTaJI0 BU/IiJIEHHS TAKUX aCMEKTiB il po3rJsaay:

1) TeopeTUKO-METO0JIOTIYHUH;

2) nopiBHAJILHO-NIeJaroriuyHuiy;

3) opraHi3aliiHUK;

4) MeTOAMYHUY;

5) npodeciiiHO-TIeJarOriYHU M.

BuaBjieHo, 110 MNPOBIAHUMM HanpAMaMy [JOCHI/PKEHb CTaJIU:
TeOpeTUYHe  OOIpyHTYBaHHS  BUXiAHUX  noJiokeHb  STEM-ocBiTy;
$bOpMyBaHHS OCBITHbOI MOJIITUKM M HOPMaTUBHO-NPaBOBE 3abe3NeyvyeHHs
STEM-ocBiTyY; reHesa ta TeHeH1il po3BUTKY STEM-ocBiTH B YKpaiHi Ta CBITi;
iHHOBaliliHi KoMIleTeHTHOCTI B rasy3i STEM; dopmu, MeToau Ta iHHOBallikHI
TexHoJsiorii HaB4yaHHS STEM-auciunuin (K y Mexax iHTerpoBaHOTO KypCy,
TakK i okpemux aucuuiviii STEM cnipsiMmyBaHHs1); pO3BUTOK MepexXi 3aK/1a/iiB
STEM-ocBitu; npo6siemu crBopeHHss STEM-uentpiB Ta STEM-na6opatopii;
npodeciliHa niAIroToBKa Ta NpoQeciiHUN PO3BUTOK NeJJaroriyHyx KaApiB, 1110

Ha/Ial0Th OCBITHI nocyry B rayny3i STEM-ocBiTu.
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2. 3a [0MOMOrow MeTOAy TepPMIiHOJIOTIYHOrO aHasi3y 3'fCOBaHO
CYTHICTb KJIKYOBUX NOHATH fgocaimkeHHA: «STEM», «STEM-ocBiTa», a
TaK0OX>X HM3KH IHIIMX IOHSTH, 10 BXUBAIOTbCA K CHHOHIMHM STEM i
PO3KPHBAIOTh KOMIIO3ULIIMHUH CKJIAJ, AOCIIIKYBAaHOTO pEeHOMEHY.

[IpocTexkeHo eBositonito moHATTA STEM 3a J0moMOrorw HHU3KU
KOHIENTYyaJbHUX MiAXoAiB M0 opradisanii STEM-ocBiTu: 1) i3osiboBaHUMU
(nHesanexnuut) (S-T-E-M); 2) pyerHuin (SteM); 3) iHTerpanifa ofHiel
cknagoBoi B Tpu (E S-T-M); 4) 06’eqHaHHA BCiX YOTHUPBOX CKJIAJOBUX
(STEM); 5) inTerpanis muctentsa B STEM (STEAM).

3. BusHauyeHo mnepeaymoBu po3BUTKY STEM-ocBiTH y cTapiuiu
cepegHin mkoJsi CIIA, 30KpeMa: 3acHyYBaHHS IMepUIUX CheliaJi30BaHUX
3aKJ1a/liB IPUPOJHUY0-MAaTEMATUYHOTO HANPAMY (CTapUIMX CepeSHIX MIKIiJI
Stuyvesant High School (1904 p.) Ta Bronx High School of Science (1938
p.)), cTBopeHHd npodeciiHUX OpraHisauii BiANOBIAHOrO HaNpAMY
(Hacamnepen, HanioHanbHOro HaykoBoro ¢oHAY, AMeEpPUKaHCbKOIrO
aCTPOHAaBTUYHOTO  TOBAapUCTBa, AMEPUKAHCBKOTO  ACTPOHOMIYHOTO
TOBApUCTBA, AMepUKaHCBKOTrO MaTeMaTU4YHOr' O TOBApUCTBa,
AMEepHKaHCBKOrO TOBAapMCTBA IHXKEHEPHOI OCBITH, AMeEpPHKaHCBHKOI
acouianii CcTaTUCTUKKA Ta 6araThbOx IHIIMX), aKTyaJi3alis HayKOBHUX
JOCJiIKEHB TOIL0.

BuokpemsieHo etanu po3BUTKYy STEM-ocBiTH y cTapluid cepefHiu
mkoJii CIIA: I etan (1958-1988 pp.) - seritumizanii STEM-ocBity; Il eTan
(1989-2000 pp.) - cranaaptusainii STEM-ocsity; Ill etan (2001-2010 pp.)
— koHuenrtyaJsizayii STEM-ocsity; IV eTtan (2011 p. - foTenep) - CUCTEMHOI
peaJtizanii STEM-ocBiTH.

3’'sicoBaHo, 10 B YKpaiHi odiniliHe 3anpoBamkeHHs1 STEM-ocBiTu
novyasocs 3 onpuiaroaHeHHs 29 srortoro 2016 p. MiHicTepCcTBOM OCBITH i
Hayku YkpaiHu Ha odiniiiHomy caiti Hakazy Ne 188 «Ilpo yTBopeHHs

pob6oyoi rpynu 3 nuTaHb BrpoBa/keHHS STEM-ocBiTh B YKpaiHi» 3aas
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3abe3mevyeHHs iIHHOBALIIMHOTO PO3BUTKY M iHTerpauii NpupoJHU4Y0-HayKOBUX
Ta MaTeMaTUYHUX [JUCLMIUIIH, IIOCHJIEHHA HayKOBO-AOCJIIJHUIbKOI
CKJIQZIOBOI B 3aKJaZaX OCBITHM PI3HUX PIiBHIB, YIPOBAa/PKEHHA Ta PO3BUTKY
STEM-ocBiTH B YKpaiHi, TOJIOBHUM 3aBJaHHSAS KOl CTaJl0 PO3pOO6JIEHHS 10
15 kBiTHA 2016 p. [lnany 3axoniB moA0 BrnpoBamxkeHHsT STEM-ocBiTH B
Ykpaini. 5 TpaBHg 2016 p. MiHicTepCTBO OCBITH | HAYKH YKpaiHX 3aTBEPAUJIO
BiANOBIAHMN M1aH 3axoiB Ha 2016-2018 pp. 1m0 BU3HA4YaB NpPiOPUTETHI
HanpsaAMU po3BUTKY STEM-ocBiTHU B YKpaiHi.

4. Okpecneno HopMmaTuBHi 3acaau STEM-ocsitu CIIA (3akonu «IIpo
KoopAuHalito AiK B obsacti STEM-ocBiTu», «Ilpo STEM-ocBiTy», «KoxeH
y4eHb JocArae ycnixy» (HoBa pegakuifa 3akoHy «IIpo moyaTkoBy Ta
cepe/HI0O OCBiTy»), «[Ipo 3a0xO04yeHHS HACTYNHOTO MOKOJIIHHA >XKIHOK -
MiOHEepiB Yy KOCMIi4YHI rajiysi, HOBAaTOpiB, AOCJAIAHUKIB Ta BUHAXIJHUKIBY,
«Ilpo cinbceky STEM-ocBiTy», ocCBiTHIO iHiLiaTUBY «BuxoByn [ud
iHHOBaUin», CTpaTeriyHuu miaaH «Kypc Ha yclix: aMeprKaHCbKa CTpaTeris
STEM-ocBiTu» Toio) Ta YkpaiHi («KoHueniis po3BUTKY HPUPOJHUYO-
MaTeMaTu4HOi ocBiTH (STEM-ocBiTH)» (2020), Hakazu MOH Ykpainu «IIpo
yTBOpPEHHS po604Yoi rpynu 3 NUTaHb BOpoBa/xeHHsA STEM-ocBiTu B
Ykpaini» (2016), «IIpo BHeceHHs 3MiH [0 CKJaZy po604oi rpynu 3 NUTaHb
BnpoBakeHHd STEM-ocBiTh B VYkpaini» (2017), «IIpo mnpoBeaeHHS
Jl0CJIiIHO-eKCIIepUMEeHTa/IbHOI pOOOTH BCEYKPAIHCHbKOr0O PiBHSA 32 TEMOIO:
«HaykoBo-MeToqU4YHI  3acagjud  CTBOpeHHA Ta  (QYHKLiIOHYBaHHA
BceykpalHCbKOIO HAyKOBO-METOAWYHOTO BipTyasbHOoro STEM-neHTpy
(BHMB STEM-uentp)» Ha 2017-2021 poku» (2017), «Ilpo peanisauito
IHHOBALIMHOT'O OCBITHBOT'O NMPOEKTY BCEYKPAIHCHKOTO PiBHA 3a TeMOIO «f-
pocaiguuk» Ha 2018-2021 poku» (2018), IlnaH 3axojiB 11100
BupoBaakeHHsA STEM-ocBiTHy B Ykpaini Ha 2016-2018 pokwu To1o).

5. Y mexax 3’sicyBaHHS 3MicTOBO-IIpoLecyaibHux 3acag STEM-ocBiTu y

cTapiiii cepeanii mkosii CIIA BucBiT/ieHO oco6/MBOCTI opradizanii STEM-
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OCBITU B CTApLIMX CepeHiX LIKOJIaX Pi3HUX THUINIB, a caMe: CeJIeKTUBHUX
IIKOJIaX, 110 3a/ly4aloTh HAa HaBYaHHSA Y4HIB, 06/japoBaHux y ranysi STEM;
IHKJIFO3MBHUX IIKOJIAX, L0 HAJAKTb OCBITHI MOCAYTAd YYHAM YCiX BEepCTB
HaceJIeHHs], HacaMIlepeJ, HeAOCTaTHbO pelpe3eHTOBAHUM KaTeropiaM
y4HiBCbKOI MoJioii; STEM-opieHTOBaHi 1IKOJIU TPOodeCciiHO-TeXHIYHOI OCBITH.

CxapakTepu3oBaHo GOpMH MNeAaroriyHoi MiATPUMKHU Y4HIB, SKi
ob6pann STEM-gucuuniiHM gk  MalOyTHIO 1npodecito, a came:
audepenniania 3micty STEM-ocBith, norin6seHe BuBYeHHs STEM-
JUCUMILIIH, npodopieHTalliiHA po60Ta, 10 Nepeadavyae O3HANWOMJIEHHS
ctapimokaacHukiB 3i STEM-npodecisMu B yMoBax peaJibHOrTO po60YOro
MicCL, MEHTOPCTBO Ta OH-JIAWH MEHTOPCTBO TOLJO.

Y mMexax 3MicToBo-npouecyaibHux 3acapn STEM-ocBiTu B YkpaiHi
OKpecJIeHO NeJaroriyHi yMoBM opraHisailii BUXOBHOI po60TH B 3aKJiaJax
no3salkKizibHol ocBiTU STEM crnpsaMyBaHHA, a caMe: Ha/JaHHA BUXOBAaHLUAM
3110 MoxuBocTi BU60opy HanpsamiB STEM-ocBiTH, peasizaliii nisHaBaJbHUX
NoTped y Mexax pi3HUX cdep KUTTEAIAIBHOCTI 3aK/JaAy M03allKiJbHOI
ocBiTu STEM cnpsiMmyBaHHs; 3abe3MeyeHHs LiIICHOCTI ¥ HeCynepe4IruBOCTi
BUXOBHOI pPOOOTM B 3akJaJli Mmo3auKiyibHOI ocBiTh STEM cnpsiMyBaHHS;
NPOEKTYBAHHS BUXOBHOI pOOOTHU B 3aKJ1a/li MO3AIIKiJIbHOI OCBIiTH.

6. BusnayeHo cnenudiky mnpodeciiHo-neAaroriyHol MigroToBKU
STEM-yunTesniB crapmol cepefgHboi wmwkoaud CIIA ¥ cxapakTepu3oBaHO
BiZMOBiAHI mporpaMu Ha nepuioMy (6akajaBpCbKOMYy) Ta JpyroMmy
(MaricTepcbKOMY) piBHSIX BUIIOI OCBITH.

[lokazaHo, 1mo s 3400yTTA cTyneHs 6akajsaBpa 3i STEM-ocsiTu
po3pobJieHo creniasbHy mnporpamy UTeach, 3anpoBamxeHy B 46 amepu-
KaHCbKHUX YHiBepCUTeTaX, 1110 SIBJISIE COO0I0 YHiKaJIbHY OCBITHbO-MPOeCiiHYy
nporpamy miarotroBkd STEM-yuuTesiiB AJ1s 3araJibHOOCBITHIX LIKIJI, Y MeXax
Kol 3100yBayi OCBITH OJJHOYAaCHO OTPUMYIOTb CTYMiHb OakaJjiaBpa 3

inTerpoBanoi rany3i STEM Ta cepTudikat yunTesisi cepeHbOI IKOJIH.
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3’dacoBaHo, 1m0 migroroBka MmarictpiB 3i STEM-ocBiTH 3aiHCHIOETHCA
JiMlle HU3KOK aMepUKaHCbKHUX 3aKJaJliB BUILOI OCBITU: YHiBepCUTETOM
TadTca (mporpamu «Marictp MuctenTB i3 moyaTtkoBoi STEM-ocBiTu» Ta
«Marictp Hayk i3 NpUpPOAHHUYO-HAYKOBOI, TEXHOJIOTIYHOI, IHXKEHEepHOI Ta
mateMmaTtuuHoi (STEM) ocBitu»), /[lep>kaBHUM YHIBEPCUTETOM IITATY
MoHTaHa («MaricTp Hayk i3 IpUpOAHUYO0-HAYKOBOI OCBiTU») Ta KosemxkeM
Anbbepta MarHnyca («Marictp Hayk 3i STEM-0ocBiTH 260 rpaMOTHOCTI»).

BuasseHo, 1o B YKpalHi He ICHYe chenjaji3oBaHUX Iporpam
npodeciiiHoi migroroBkn STEM-yuuteniB. Pazom i3 TuM, mnigroroska
neJaroriyHux MpauiBHUKIB, fAKI MOXyTh BUKJagaMu STEM-aucuuniiHu
3[IINCHIOETbC B Mexax nepumoro (6akajlaBpCbKOro) Ta JApYyroro
(MaricTepcbKoro) piBHIB BHUINOI OCBiTU 3a cheniajbHicTio 014 Cepenns
OCBIiTa 3a BiANOBIAHUMU NIpeIMETHUMU Clieliaai3aliaMu.

7. Ha ocCHOBI 3JiMiCHEHHI TOPIBHSAJIBHOI  XapaKTepPUCTUKHU
ocobsimBocTer peasizanii STEM-ocBitTu B Ykpaini Ta CIIA BH3HayeHO
MOKJIMBOCTI BUKOPUCTAHHS IPOTrPECUBHOI0 aMEPUKAHCHBKOrO J0CBiay
STEM-0CBITH y BITYUM3HAHOMY LIKIJIbHULTBI Ha Jlep>KaBHOMY, MiCLLleBOMY 1
IHCTUTYLIMHOMY pIiBHAX Yy HOPMAaTUBHO-NPAaBOBOMY, OpraHi3aliiHOMY,

3MiCTOBOMY, METOJUYHOMY Ta podeciiiHO-NeJaroriyHoMy acneKTax.
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JoaaTtok b
Pe3ysibTaTH OLIHIOBAHHSA T€XHOJIOTIYHOI Ta iHXKEHEePHOI rPaMOTHOCTI

(TET) yyHiB 8 K/1aciB aMmepuKaHCbKHX WKiJa (2014 p.)

Tabauuys b.1

CepeaHi NOKa3HUKM YYHIB 8 KJ1aciB 3a KOHTUHI'€HOM, IpeMEeTHUMMU

raay3amu TEI Ta TEl npakTukamu

National Center for Education Statistics

2014 Technology and Engineering Literacy (TEL) Grade 8 Assessment Report Card: Summary Data Tables for National Sample Sizes, Participation Rates, Proportions of
SD and ELL Students Identified, and Additional Detail for National Average Scores and Percentage of Students Who Completely/Correctly Finished the Steps in Sample
Tasks

Average scores of eighth-grade students assessed in NAEP technology and engineering literacy (TEL), by various student groups, TEL content areas, and TEL practices: 2014

TEL content areas TEL practices
Information and Developing  Understanding
Technology and Designand  Communication] Communicating Solutions and Technology
Characteristic TEL overall Society Systems Technology| and Collaborating _Achieving Goals Principles
All students 150 150 150 150 150 150 150
Racelethnicity
White: 160 160 161 159 160 160 160
Black 128 129 127 130 129 128 129
Hispanic 138 138 138 138 139 138 138
Asian 160 158 158 163 159 160 161
Native Hawailan/Other Pacific Islander 142 141 147 137 144 139 145
American Indian/Alaska Mative 146 147 148 147 152 146 149
Two or more races 154 156 154 152 155 154 155
Gender
Male 149 149 150 147 147 149 149
Female 151 151 150 153 153 151 151
Eligibility for National School Lunch
Program
Eligible 135 136 136 135 136 135 135
Not eligible 163 163 163 163 162 163 163
Information not available 164 164 162 164 164 163 165
Highest level of parental education
Did nat finish high school 133 133 135 132 135 132 132
Graduated from high school 137 138 137 137 138 137 138
Some education after high school 152 152 151 152 153 152 151
Graduated from college 159 159 159 159 159 159 159
Unknown 130 129 13 130 130 130 130
Type of school
Public 149 149 149 149 149 149 149
Private 164 165 162 163 164 163 165
School location
City 144 145 144 145 145 145 145
Suburb 154 154 153 154 154 154 154
Town 149 148 151 148 149 149 147
Rural 152 151 153 151 151 162 152
Status as students with disabilities (SD)
SD 116 119 17 115 17 117 118
Not SD 155 154 154 155 154 154 154
Status as English language learners (ELL)
ELL 108 110 m 107 108 108 1
Not ELL 152 152 152 152 152 152 1562

NOTE: Black includes African American and Hispanic includes Lalino. Race categories exclude Hispanic origin. Private schools include Catholic, other religious, and nonsectarian
nrivate erhanle SN includse ehidante idantifiad ae hauina aithar an Individualized Educatinn Braaram ar arntastinn undar Qactinn RN4 Af the Rehahilitatinn Act Af 1077 Tha roeilte far
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Tabauys B.2

PiBHi gocArHeHs y4HiB 8 KJ1aciB 3a pe3yJibTaTaMU OLiHIOBAaHHSA

TEXHOJIOTiYHOoi Ta ilxKeHepHOoi rpaMoTHOCTI (TEl) 3a KOHTUHreHTOM

National Center for Education Statistics

2014 Technology and Engineering Literacy (TEL) Grade 8 Assessment Report Card: Summary Data Tables for
National Sample Sizes, Participation Rates, Proportions of SD and ELL Students Identified, and Additional Detail for
Mational Average Scores and Percentage of Students Who Completely/Correctly Finished the Steps in Sample Tasks

Achievement level results of eighth-grade students assessed in NAEP technology and engineering literacy (TEL), by various

student groups: 2014

Percentage of students
At or above
Characteristic Below Basic At or above Basic Proficient At Advanced
All students 17 83 43 3
Race/ethnicity
White 9 9 56 5
Black 35 65 18 #
Hispanic 24 76 28 1
Asian 1 89 56 7
Native Hawaiian/Other Pacific Islander 18 82 30 #
American Indian/Alaska Native 20 80 42 2
Two Or more races 12 88 45 5
Gender
Male 18 82 42 3
Female 15 85 45 3
Eligibility for National School Lunch
Program
Eligible 27 73 25 1
Mot eligible 7 93 53 B
Information not available 8 92 60 7
Highest level of parental education
Did not finish high school 28 72 20 #
Graduated from high school T4 27 i
Some education after high school 1 89 44 2
Graduated from college 89 55 5
Unknown 67 20 #
Type of school
Public 17 83 42 3
Private 7 93 60 6
School location
City 22 78 ki) 3
Suburb 15 85 48 5
Town 16 B4 42 2
Rural 14 86 45 3
Status as students with disabilities (SD)
sD 5 49 13 1
Not SD 12 88 47 4
Status as English language learners (ELL)
ELL 59 41 5 #
Not ELL 14 86 45 4

# Rounds to zero.

NOTE: Black includes African American and Hispanic includes Latino. Race calegones exclude Hispanic ongin. Private
schools include Catholic, other religious, and nonsectarian private schools. SD includes students identified as having either an
Individualized Education Program or protection under Section 504 of the Rehabilitation Act of 1973. The results for students
with disabilities and English language learmers are based on students who were assessed and cannol be generalized to the
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Tabauys B.3
BiacoTok yuyHiB 8 KJ1aciB, AKi IOBHICTIO /IpaBUJIbHO BUKOHAJIH BCi
3aB/JaHH4, 3alIPONIOHOBAHI B Me>KaX OL[iHIOBAHHSA TEXHOJIOTiYHOI Ta

imkxeHepHoi rpaMmoTHOCTI (TET) 3a KOHTUHT€HTOM

National Center for Education Statistics

2014 Tachnology and Engineering Literacy (TEL) Grade 8 Assessmant Report Card: Summary Data Tables for National Sample Sizes, Participation Rates, Proportions of SD and ELL Students Identified, and
Additional Detail for National Average Scores and Parcentage of Students Who Completely/Correctly Finished the Steps in Sample Tasks

Parcentage of eighth-grade students who completely/correctly finished the steps in the Chicago task in NAEP technology and engineering literacy (TEL), by various student groups: 2014

Percentage of students who elyicomectly finished the steps
Siep 1: Leam about the|  Step 2 Maich different Step 4: ldeniify which
causes of the water| points of view about how to Step 3: Editavideo| stalements from experts|
poliution problem and|  solve the water pollufion]  showing the engineering|  help to best explain the| Step 5 Explain the]  Step 6: Choose a quote
creale a graphic aboutkey]  problem fo appropriate| design solution to the dirty| decision fo reverse the flow] unintended consequences|  that best expresses the
Characteristic historical developments| stakeholders water problem of the river|of the technological solution]  main idea of the exhibit
All students 40 32 ] M 62
Racalathnicity
White 45 0 38 2% 51 69
Black bt 49 2 10 2 4
Hispanic ki 52 2 15 k'] 54
Agian 3 B4 kL 2% 50 n
Gender
Male 45 83 36 0 43 61
Female 3 61 28 2 H 63
Eligibility for National School Lunch
Program
Eligible k7| 4 Pl 13 k]| §3
Nat eligible 4 74 4 2 53 69
Highast level of parental education
Did not finish high school kvl 4 15 17 3 51
Graduated from high school 3 48 18 14 30 56
Some education after high school N 65 36 il 48 64
Graduated from college 4 n k] % 50 68
School location
City k1 5 b 18) 4 64
Suburb 41 65 32 2 46 63
Tawn ¥ 65 40 % 46 62
Rural 42J 2| 32 2 4 60

NOTE: Black includes African Américan and Hispanic includes Latino. Race calegories exclude Hispanic origin, Results are not shown for students whose race/athnicity was Native Hawailan/Other Pacific Islander,

American Indian/Alaska Native, or whose race/ethnicity was two or more races. Results are also not shown for students whose National School Lunch Program (NSLP) eligibility status was information not available
and students who reported that they did not know the highest education level for either of their parents

SOURCE: U 5. Depariment of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEF), 2014 Technology and Engineering Literacy
(TEL) Assessment.
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JlogaToK B

AHKeTa-¢dopma cniB6ecigm AJ1s1 BCTYyNy HAa HABYaHHSA

3a nporpamoro UTeach Jannac

UTeachpaiis

The University of Texas at Dallas

(Circle] Tramsfer Freshman Post-Bac Current UTD Student
Classification

Dhate or Orentation Session

UTeach Dallas
School of Natural Sciences and Mathematics — Science/Mathematics Education Department
Secondary Teacher Preparation Program for Science, Mathematics, and Computer Science

Entrance Interview Form

Srudents mrerested in joinmg the UTeach Dallas program must compiete shi infbrmation sheet and meet with UTeach Dailas dcademic

Tnail imirdaiias. oo,

Advisor Hailey King bere regisering for UTeach Dalies courses. To ser an advising appoiument, call $7I-883-0485 or eman
 kingi

Hame UTD ID
Address: Phone:
( )
prese iy . ip code ArmCiads
Will vou commute or live on campus?  srche anel Commute Live on campus
Emal
Intended major BA or BS
{Post-Bacs only) Degree held BA orBS
Preferred area for teacher cerhfication: joncle ome)  Mathematies Selence Computer Seience
Prefarred grade level for certification: foicle ame) 4.5 7-12 Undecided
Mistic ool dimatee High Schood Cimades
College Classification: gircle one) Freshman Sophomore Jumor Senior Post-Bae

Additional Questions (Pleaze use back of the page if neceszary)

1. How did you hear about UTeach?

2. Please tell us why you are inferested in pursuing a teaching career.

“*T am aware that transpertation to field sites is the responsbility of the student. Step I and Step 2 courses

reguire five field visies.

Sigmamre
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JoaaTok /1

IlnaH 3axo0/4iB 1040 peaJisanii KoHnenuii po3BUTKY

NPpUPOAHUYO-MaTeMaTH4YHOI ocBiTHU (STEM-0cBiTH) A0 2027 POKY

(I1nan 3axodis..., 2021)

Tabauuys /1.1
HalimeHyBaHH# 3axony TepMmiH
BUKOHAHHA
Opranxisarig i npoBeeHHS: 2021 -2027
1) xoHdepeH1il, ceMiHapiB, cMMNO3iyMiB 3 NHUTaHb BUKOPHUCTAHHA pPOKH
HOBITHIX MeTOJMUK NPUPOAHHUYO-MaTeMaTH4yHOI ocBiTHM (STEM-ocBiTH)
JJId leJJarOriYyHUX Ta HayKOBO-IeJaroriyHux npariBHUKIB;
2) migBuuleHHs KBajidikauil megaroriyHuX Ta HAYKOBO-NeAAroriyHux
MpaLiBHUKIB i3 MUTaHb BUKOPUCTAHHA HOBITHIX METOAUK MIPUPOJHUYO-
MaTeMaTU4HOI ocBiTU (STEM-0CBiTH)
2. [IpoBesieHHs /14 NpaliBHUKIB MiclleBUX OpraHiB ynpasJiHHA y chepi | 2021 - 2027
OCBITH, LEHTpiB NpodeciiHOro pO3BUTKY, HaBYaJIbHO-METOAUYHUX POKU
(HayKOBO-MeTOAMYHUX) LeHTpiB (KabiHeTiB) mnpodeciiHO-TeXHIYHOI
OCBITH, KEpiBHUKIB 3akKJaJiB OCBITU CeMiHapiB 3 NUTAaHb Opraxisarii
BIPOBa/PKEHHsI NpPUPOAHUYO-MaTeMaTU4dHoi ocBiTU (STEM-ocBiTH),
po3po6JieHHS BiJINOBIAHUX MPOrpaM MiZiBUIIeHHS KBaJidikalii
3. CrBopenHsa HoBux STEM-uentpiB Ta STEM-n1a6oparopili, | 2021 - 2027
pO3LIMpEeHHs HanpsaMmiB iX [isgJbHOCTI, OCHalleHHS 06JiaJJHAHHAM poKU
IPUPOJIHUYO-MAaTEMAaTUUYHHUX KabiHETIB y 3aK/a/jaX OCBITH
4. OHOBJIEHHH [JU3alHY NPUILKIJIbHUX JIJITHOK 2021 -2027
pPOKHU
5. CTBopeHHs 6a3 JjaHUX ab0 iHTepaKTUBHUX KapT 3aKjafiiB OCBiTH, ki | 2021 - 2027
BIPOBA/PKYIOTh NPUPOJHUYO-MaTeMaTU4Hy ocBiTy (STEM-ocBiTy), Ta ix pOKH
NOCTiiHE OHOBJIEHHS
6. CipyAHHA YTBOPEHHIO 3aKJaJiB cleliasizoBaHoi ocBiTU HaykoBoro | 2021 -2027
COpsIMyBaHHA POKH
7. YpoBa/KeHHA Ta MiATPUMKA TypTKIB i ceKLii HayKoBo-TexHiyHoro | 2021 - 2027
HallpAMy 3aKJa/iB [103alIKIJIbHOI OCBITH pOKH
8. [IpoBejeHHA KOHKYPCIB, TYpHIpiB, osiMniaj, iHIIUX iHTesiekTyanbHux | 2021 - 2027
3MaraHb, JITHIX WIKiJ, BceyKpaiHCbKUX ¢ecTUBaJiB HayKd [Jisd pOKH
3/100yBayviB OCBiTH, NearoriyHMx NpaliBHUKIB
9. llpoBenenHsa npodopieHTaliMHUX 3aX0/iB AJid 3400yBauiB ocBith y | 2021 - 2027
dopmaTi npoekTiB «Ilpodecii MallbyTHbOrO», THXKHIB 3 monyJspu3arii pOKH
STEM-ocBiTH TOI1L,0
10. Po3po6sieHHs Ta BOPOBa/KEHHS Cy4YaCHUX METOAUK AucTaHliiHoro | 2021 - 2027
HaBYaHHS NPUPOJHAYO-MAaTEMAaTUUYHUX IPEJMETIB POKH
11. 3abe3neyeHHs NONOBHEHHS 6i6JIioTeK 3aKjaaJliB OCBITH gdkKicHow | 2021 - 2027
HAyKOBO-NONYJISSPHOI Ta HAYKOBOIO JIITEPATYPOIO pPOKHU
12. BkJyloyeHHd [0 HaBYaJIbHUX MporpaMm 3 icTopil 0CHOB po3BUTKY | 2021 - 2027
HAyKH Ta TEXHOJIOTIN POKH
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IIpodosicenns Tabauyi [1

13. Po3pob6sieHHS1 LUKJAy BifeoJsiekui aas BuduTeNiB  Qi3UKH,
MaTeMaTUKHU | N0YaTKOBUX KJIACIB 3 IPUPOSHUYO-MATEMAaTHYHOI OCBITU
(STEM-ocBiTH)

2021- 2023
pOKH

14. PospobJsieHH  HaBYaJbHUX MaTepiajiB Ta  MeTOLUYHHUX
peKoMeHJalii [Jil BUMTEJIB 3 MiArOTOBKHU 34,00yBaviB OCBITH A0 y4acTi
B MDDXKHApOJHOMY OCBITHbOMY ocjifKeHHi PISA

2021- 2022
pOKH

15. Po3po6/ieHHA HOBOTO 3MICTy NPUPOAHUYO-MAaTeMaTU4YHOI OCBITH
(STEM-ocBiTH) paaa 3400yBadiB  3arajibHOi cepe/iHbOI  (AepikaBHi
CTaHJAapTH, THUIIOBI OCBITHI Ta HaBYa/ibHI HporpaMu MNpeaMETIB Ta
iHTerpoBaHUX KypciB, KypciB 3a BUOOPOM) Ta MO3aLIKiJbHOI (HaBYa/IbHI
NpOrpaMHU I'yPTKIiB, CEKI[ik Ta iIHIIUX TBOPYHUX 06’ €/IHAHb) OCBITH

2021 - 2023
pOKH

16. 3piicHeHHsA [OOC/HIXKeHb Ta MiATOTOBKA peKOMeHJalih 3
BUKOPUCTAHHSIM MeTOJUK MPUPOJHUYO-MaTeMaTU4HOi ocBiTHU (STEM-
OCBIiTH) B 3aKJ1a/lax OCBITH

2021 -2025
pOKH

17. OHOBJIEHHS  CTaHAApPTIiB  BULIOI  OCBITKU Tajy3i 3HaHb
«OcBiTa/llegarorika» 3 NUTaHb BUKOPUCTAHHS HOBITHIX MeJaroriyHux
migAXoAiB 0 BUKJIAJAAaHHA Ta OLiHIOBAHHA, NPAKTUKU MIXKIPeaMEeTHOTO
HaBYaHHS, MeTO/iB Ta 3ac00iB HaBYaHHS, 110 CIPUSIOTb PO3BUTKOBI
JOCJHIAHUIbKUX Ta BUHAXIJHUIbKUX KOMIIETEHTHOCTEMN

2021- 2022
pOKH
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