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MMPOEKTYBAHHSI STEAM-OPIEHTOBAHOT'O [IH®POBOI'O CEPEJOBHIIA IIKOJIHA
(3APYBDXKHHIA IOCBIJ)

IHocTtaHoBKa Ta OOIPYHTYBAHHSI AKTYaJbHOCTI
npo6aemu. OHIEO 3 [MiTeH OCBITH € KOHIENTYaTi3allis
Ta  po3poOKka  HABYAJIHHOTO  CEPElOBMINA,  IIO
3abe3neunTh  BCEOIYHMII  PO3BUTOK  OCOOMCTOCTI
BIJIMIOBIHO 110 CTPIMKOTO Tmporpecy iH(MOpMAIiifHOro
cycninberBa. Oco0iMBa yBara Npu CTBOPEHHI TaKOTO
cepe/loBHIla TMPUAUIETbCS (OPMYBaHHIO Yy MOJIOAI
KJIFOUYOBHUX KOMIIETEHTHOCTEH, a came: CIUIKyBaHH:
nepxkaBHOIO (i pimHOIO y pas3i BIIMIHHOCTI) MOBOIO,
CIUIKYyBaHHA 1HO3EMHHMM MOBaMH, MaTeMaTHYHa
KOMITCTEHTHICTb, OCHOBHI KOMITETEHTHOCTI1 y
NPUPOJHUYMX HAyKax 1 TEXHONOrisX, iHpopmariiitHo-
uQpoBa KOMIIETEHTHICTh, YMIHHS BUMTHCS BIPOJOBXK
JKUTTSI, IHIIIATUBHICTD 1 MiIPHEMIIMBICTD, COIiaJIbHA Ta
IPOMAaJJHCbKa  KOMIIETEHTHOCTi, OOI3HaHICTh Ta
CAMOBHPaXEHHA y cdepi KynbTypH, €KOJOTidyHa
rpaMoOTHICTE 1 3mopoBe >XuTTs [1]. Lle moxe Oytm
peamizoBano uepe3 STEAM-opienToBaHe 1H(pPOBE
Cepe/loBHIle, 10 HAAaCTh MOXJIMBICTH 3alPOBAJAUTH
MIPAKTUKO-OPI€EHTOBAHHUM,  MDKAWCIUIUTIHADHUA  Ta
MPOSKTHUN MiAXOTU TPU BUBYCHHI YYHSAMH IUCIHILIIH
MPUPOTHUYO-MAaTEMAaTHYHOTO UKy, (OPMYyBaHHS B
HUX TBOPYOTO MHCIICHHS 3aBJSIKM BHMKODHCTaHHIO Y

HABYAJbHO-BUXOBHOMY  TIPOIECi  PI3HHX  rairy3ei
MUCTELTBA Ta iH(OpMaIIiTHO-KOMYHIKaIli HHIX
texHojoriit (IKT) [2]. ¥ naHoMy KOHTEKCTi TOJIOBHUM
CTa€ JOCBIN 3apyODKHMX KpaiH, B SKHX YCHIIIHO
BIpoBaKytoThes IKT mist moOymoBH Ta MiATPUMKH
STEAM-opienToBaHoro  1udpoBOro  cepeaoBHIla
3aKJIay CepeIHbOI OCBITH.

AHaJji3 ocTaHHIX JocjaizkeHb i myoOJikamiii.
STEAM-minxing (STEAM — akpoHIM CIIiB IPHUPOIHUYI
Hayku (aHri. Science), TEXHOJOTIYHI HayKd (aHTIL
Technology),  imxeHepis  (aHru. Engineering),
MucTenTBO (aHrI.  Art) Ta MaremMartuka  (aHTIL.
Mathematics)) sik 0OTUH 3 OCHOBHHX TPEHIIB Y CBIiTOBIii
OCBITI ONMHCYBAJIM Ta HAJAABATH MPOIO3MIIi MO0 HOro
BINPOBA/DKCHHS Yy  HABYAJbHO-BHXOBHHH  IPOIIEC
3aKnaiB OcBiTH 3apyOikmi BueHi Xeimi Calnerre
(Heidi Sublette, 2013), Mapk 1. Pabammaic (Mark E.
Rabalais, 2014), Maiitre [1e6pi (Maité Debry, 2016), Ip.
Aryena I'pac-Bemackec (Dr. Agueda Gras-Velazquez,
2016), Bimana Jxyni Kamamomin (Vimala Judy
Kamalodeen, 2017), Cangpa ®irapo-I'enpi (Sandra
Figaro-Henry, 2017), Hanini Pamcapak-Moaxa (Nalini
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Ramsawak-Jodha, 2017), Xauna [enoserp (Zhanna
Dedovets, 2017) ta in.
Metoro crarTi € aHami3 3apyOiKHOTrO JOCBimy

010 NIPOEKTYBaHHA STEAM-0pieHTOBaHOTO
U(PPOBOrO  CEPEJOBUINA I[IKOJHM Ta BHU3HAYCHHS
BIAIOBIMHO O HBOT'O OCHOBHHX KOMIIOHEHTIB TaKOIO
CepeloBUILA.

MeTtoau gociigkeHHsi. JIJIS JOCSATHEHHS METH
JOCTIKEHHSI BUKOPUCTOBYBAJINICS METOIN CHCTEMHOTO
1 TOpIBHSUIFHOTO aHaji3y HAyKOBHUX CTaTell Ta 3BiTiB
MpOoeKTiB mono npoekryBanHa STEAM-opierToBaHOTO
OCBITHBOTO CEPEAOBHINA 3aKJIJy OCBITH, METOAWYHOI
Ta CHeUiaJIbHOI JiTepaTypu Ui 3°ICyBaHHS HpoOJieM
CTBOPEHHSI TAaKOTO CEpPEelOBMINA Ta HOT0 CIPHSHHS
(OpMyBaHHIO KJIIOYOBUX KOMIIETCHTHOCTEH Y4YHIB W
PO3BUTKY iH(pOpMAIiTHO-IIMPPOBOT KOMITETCHTHOCTI
BUMTENSl OCHOBHOI IIKOJHM; HOPMAaTHBHO-IIPaBOBOL
MOKYMEHTAIlii MO0 PO3BUTKY 0a30BOI CcepemHboi
OCBITH; aHaJ3 3apyOiKHOTO JOCBIy BUKOPHUCTAHHSI
STEAM-0pieHTOBAaHOTO OCBITHROTO CEpEIOBHINA Y
OCHOBHIM IIKOJIi; CHHTE3 Ta Yy3arajJbHCHHS JUIA
(hopMyIOBaHHA OCHOBHHX ITOJIOXKCHD JOCIIKEHHS,
IHTEpIIpeTaLis pe3ysIbTaTiB AOCIIIHUIBKOT poOoTH.

Buknax ocHOBHOro Mmartepiajy JoCJiZKeHHS.
Bukopucranus STEAM-opieHTOBaHOTO cepenoBHIIa Y
MpOIIeCi HABYAHHS OCHOBHOI IIKOJIM € OJJHUM i3 IUIAXIB
MiJBUILEHHS MOTHBALii y4yHIB Oparm ydactb Yy
HaBYAJIbHUX IPOEKTaX, IO CTOCYIOTHCS BUPIIICHHS
MUTaHb 13 3aCTOCYBaHHSAM TPHUPONHHYUX  HaYK,
TEXHOJIOTiH, IHKeHepii, MICTEI[TBa Ta MaTeMaTHKH [3].

STEAM-minxin 6a3yetbcst Ha STEM-ocBiti, sKy
BYCHI BU3HAYAIOTH SK:

- HAaBYAHHA, TPH SKOMY KOXEH TIpeIMeT
BUKJIAJIAETBCSA OKPEMO 13 CIIOJIBaHHSAMH BUYHUTEIIB, IO
yuHsIMH OyJe 3aCTOCOBaHMM CHHTE3 JMCLHUIUIIHAPHUX
3HaHb (American Association for the Advancement of
Science (AAAS, 1993) [4], International Technology
Education Association (ITEA, 2000) [5], National
Academy of Engineering (NAE, 2004) [6] );

- cHCTeMaTHYHe Ta  IHCTHTYIIOHAIi30BaHEe
HaBYAHHS Yy Tally3siX HAyKHW, TEXHIKH, IHXKEHepii Ta
MaTeMaTHKH Ha BCIiX PIBHAX OCBITH YYHIB, TAaKOX — II¢
JMOCTIDKCHHST «y IIHPOKOMY CIEKTpi AWCIUILTIH 1
npodeciii, BKIFOYAIOYH CITbCbKE TOCIOAApCTBO, Bi3HKY,
TICUXOJIOTII0, MEIUYHI TEXHOJOTII Ta aBTOMOOINBHY
imkenepiro» (Ashby, 2006, p. 4) [7];

- IHTerpaTMBHY OCBITY Ha OCHOBI MeETOXIy
HapuanbHUX mpoekTiB (M. Sanders, 2006 [8]; J. G.
Wells, 2006 [9]);

- TpPaHCIUCUUIUTIHAPHUN TIeNaroTiYHMHA ITiJIXiJI,
3aBASKM SIKOMY YUYHSIM HaJIa€ThCSl MOJKIIMBICTH uepe3
BUKOPDHCTaHHS ~ METOAY  TIPOEKTIB  CaMOCTIHHO
BUPIIIYyBaTH peaibHi MpoOiIeMu, siKi MOXKYTh BUHUKATH
B OMTYy Ta HaBYaJbHI 3aBIAaHHS], ITOCTAaBJICHI BUMTEIIEM,
Mg dYac BHpIMIEHHS SKUX YYUTEIh BHUKOHYE pOJIb
dacumitatopa (Heidi Sublette, 2013) [10].

Skmen XKeopxerre (Yakman, Georgette, 2008)
[3], AM. Konnop, K. Birriarron (Connor, A.M.,
Karmokar, S. & Whittington, C., 2015) [11] Ta in.
BiJ[3HAYAIOTh BKJIMBUM s po3BUTKY STEM-HaBHYOK
YUYHIB BHKOPHMCTAaHHS PIi3HMX rajiy3eil MHCTenTBa, IO

101

MaroTh BIUIMBAaTH Ha PO3BUTOK IOYYTTEBOI OCOOMCTOCTI
Ta ii KpeaTUBHOIO KPUTUYHO MHUCIICHHS.

Tak, STEAM-opienToBaHe nU(ppPOBE CEPEIOBHIIEC
IIKOJIM Ma€ BIUIMBATH Ha PO3BUTOK BMiHb 1 HABHYOK Y
rajy3sx NPUPOJHUYMX HAYK 1 TEXHOJIOTIH, MaTeMaTHKH,
KpPEaTHBHOTO KPUTHIHO MUCIICHHS, pitmeHHs
MPaKTUYHAX JOCHITHUIBKUX MHTaHb 3a JOIOMOTOIO
cuneprii 3HaHp mucnuiutii STEM Ta BHKOpHCTaHHS
IKT.

HaykoBIii akmeHTYIOTH yBary Ha Tomy, Imo [12]
iHppactpykrypa STEAM-opierTOBaHOTO 1H(POBOTO
HaBYAJILHOTO CEPE/IOBHINIA IIKOJIM Ma€ BKIIIOUATH B ce0e
TaKi OCHOBHI KOMIIOHEHTH:

1) BigkpuTi OOJIIKOBI TaHM;

2) BIAKPHTI pe3ysbTaTH OL[IHIOBAHHS;

3) BIAKPHUTI OCBITHI pecypcy;

4) inkpwuri Moze
KOMIIETEHTHOCTEH.

Hdis  mpoektyBaHHs iH(MpacTpykTypu STEAM-
OpIEHTOBAHOTO IM(PPOBOTO HABYAILHOTO CEPEIOBHIIA
IIKOJM HEOOXimHI Taki 1HCTPYMEHTH 1 MOCIYTH, IO
OyayTh WIATPUMYBAaTH  CTBOPEHHA  EJICKTPOHHUX
ocBitHix pecypciB (EOP), crinbHe Bukopucranus EOP
YYaCHUKaMH HaBYAJIbHO-BUXOBHOTO IPOIECY LIKOJIH,
IIOBTOPHE BUKOPUCTAHHSA EOP Y4aCHUKAMHU
HaBYAJILHOTO TMpolecy (BIAKPUTI apXiBU HayKOBHX
MaTepialiB), Meperisy 1 PeMiKCH BCiX KOMIIOHCHTIB
cepenoBuILa.

IIpoekTyBaHHS STEAM-opieHTOBaHOTO
IU(PPOBOTO HABYANHHOTO CEPEIOBUINA IIKOIH MAae
3a0e3nedyBaTd MIATPUMKY Takoi [iSUTBHOCTI  SIK:
MPaKTHKa, JOCTIKCHHS, HaBYaHHA. A caMe, BKIIOYaTH
B cebOe Taki 3aco6wm [3; 10; 11; 13; 15]:

- mabiaoHW O0'€KTIB BIAINOBIMHO 1O 3aIWTIB
HaBYaHHS — IporpamMHe 3a0be3nedeHHs Ta iardopmu y
Mepexi [HTepHeT, 10 3a0e3nedyroTh CTBOPEHHS Ta
30epiranHs Bifeo(inbMiB, ClailiB Ta PUCYHKIB JUIs
Bi3yastizailii HaB4ajabHOT TEMH;

- 1abopaTypii HaBYaHHS — IPOrpaMHi IHCTPYMEHTH
i BeO-crinbHOTH Ui TOIIYKY Ta OOMIiHY BIAKPHUTUMH
OCBITHIMH pecypcamy, IO OXOIUTIOE PO3JIUIH IIOJO

ULt PO3BUTKY

YCHINIHOI peami3amii HaBYaHHS Yy XMapi: KOHTCHT,
METOJIM, IHCTPYMEHTH Ta CHIJIbHOTH;
- HaBYAIBHMIl KOHTPAKT — IHTEPaKTUBHUH

IHCTPYMEHT U1 MIATPUMKH COIIAIBHOI Mepexi, IO
JIO3BOJISIE YYHSIM BHUKOHYBaTH HaBYallbHI KOHTPAKTHU 1
MAKIIOYATUCS O  CHIIBHOT — IHIIMX  Y4YHIB 3
aHAJIOTIYHUMU IIISIMM HaBYAHHST;

- HaBYaHHs], [0 3aCHOBaHE HAa BUKOPUCTAHHI
OmoriB  — IHTEepHET-IHCTpYMEHT [UIS  YIIPaBIiHHA
HaBYAHHSAM 1 BIIKPUTUMH OH-JIAalfH KypcamH, Je y4IHi Ta
BYHTEJI BUKOPHCTOBYIOTH CBOT 0COOHMCTI 0J10TH;

- cucreMa OH-JTallH KOHTPOJIO Ta OLIHIOBAHHS
npodeciifHuX KOMIIETeHTHOCTeH BumteniB Ta STEAM-
KOMITETEHTHOCTEH y4HIB.

Take cepemoBhIle MOXE BKIIOYATH (ane He
oOMexyBaTucs) caiT; OHIalH-TuIaTGopMH, Mys3el,
ranepei, MaiictepHi, 1aboparopii, 6101i0TEKH; CTIPUATH
IHAMBITyadbHOMY Ta COIiaJIbHOMY, IUIAHOBOMY Ta
HeNpsiIMOMY ~ HABYAHHIO, BHKJIAJaHHIO  JTUCLUILIIH
STEAM, IIPOBEJIEHHIO Y4HEM JIOCTIIIKESHb
IHAMBiTyadbHO ¥ y CIIBIOpali 3 IHIOINMH YYHSAMH,
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HayKoBoI mistipHOCTI [13].

3 orsy Ha BUIIE3a3HAYCHI JOCTIKEHHS [3; 7 —

11; 13], npoekryBauus STEAM-opieHToBaHoro
IU(GPOBOTO HABYANBHOTO CEPEOBHINA IIKOIN MAae
BKITIOYATH TaKi OCHOBHI €Tamu:
1 IIOCTAaHOBKA METH IIOJ0 CTBOPEHHSI
cepenoBuIna, 1Mo Oyae BIiAMOBIAaTH  pe3yJbTaTy
BHKJIAJIaHHS Ta HaBYaHHSA y HBOMY HOTO KOPHCTYBadiB,
SIK, HaIpUKJIaI, (hopmyBaHHS JTOCIT THUITBKOT
KOMITETEHTHOCTI y4HiIB y Mexax STEAM-ninxony
HABYAHHS, PO3BUTOK NPOodeciiHMX KOMIETEHTHOCTCH
BUHUTEIIIB Ta iH.;

- 2 — aHaji3 craHy, CTaBJCHHS Ta MOTPeO y4HIB i
BUHTENIB MIOJ0 OCHOBHUX €JICMCHTIB CEPEOBHINA, SK,
Hanpukian, HeoOxiguux IKT, akryanpHUX TeM y ramysi
STEAM, HeoOXigaux (GopM Ta METOIIB BHKIAJaHHA i
HaBYaHHS Ta 1H.;

- 3 — BH3HAYCHHA OCHOBHHUX CJIEMCHTIB
CepelioBHINA, MI0 € HEOOXiJHUMHU Mg CTBOPCHHS
STEAM-opienToBaHOTO  IH(POBOTO  CEPEIOBHUINA

mkonn (IKT, akrtyansHux Ttem y ramysi STEAM,
HEOOXiTHUX (GOPM Ta METOIIB BUKJIAJaHHS 1| HABYAHH);

- 4 — nomyk NapTHEpiB, KOHCYJIBTAHTIB,
CIIOHCOPIB;

- 5 — nnaHyBaHHS cHuUIbHOI  poboTH i3
KOpHUCTyBayaMH CepenoBHINa, HaIpUKIIAJ,
KOH(epeHIiid, CceMiHapiB, HAaBYAIFHUX IPOCKTIB,

KOHKYPCIB, OJIiIMITiaJl, BUCTABOK OCBITH Ta iH. 3aXO0/IiB;

- 6 — CTBOpPECHHS CUCTEMH PO3MOBCIOIKEHHSI HOBUH
KOPHCTYBa4aM CepeAOBHINA.

Jost CTBOPCHHS STEAM-opieHTOBaHOTO
HABYAJBHOIO  CEpEAOBUINA  IIKOAHM  BYeHi [14]
PEKOMEHYIOTh BUKOPHCTOBYBAaTH I1HCTPYMEHTH, IO
JI03BOJIATH CY0’€KTaM HaBUYaJbHO-BUXOBHOTO IMPOIECY
kopucrysatucsi EOP y BigkpuTOMy IOCTYIII.

Cepen TaKuX IHCTPYMEHTIB 0co0IMBO
BHOKPEMITIOIOTH Taki, sik [3; 8; 10; 11; 13; 15; 16]: must
NPOBEJICHHS OH-JallH CHUIKYBaHHS 3 Yy4YHIMH Ta
KOJIETaMH 3 TIPUBOJY BHPIIICHHS HABYAIEHUX MPOOIIEM,
Hampukian, Skype; cepBicH Uil CyMiCHOT poOOTH Hax
IOKYMEHTaMU, Hanpukiaj, cepBicu Google; BipTyanbHi
cnimeHotn  Twitter, Facebook, mns  cymicHoro
00TOBOpEHHS pIlICHHS HaBYAIBHUX NpolieM Ta iH.;
JOJIATKK  JUIs  OOMiIHY JaHMMHM [IOJO HaBYAJIBHO-
BUXOBHHUX 3aXOJiB, HANPHKIAI, «BIpTyajabHa CTiHa»
Padlet; omn-maitH cepBicM AN CTBOPEHHA Ta
MIPOEKTYBaHHS YpOKiB, Hampukiag, LearningDesigner
(http://learningdesigner.org.), o 3abe3neuye
MPaKTUYHY [iSUIBHICTh YYacCHHWKIB Kypcy Ta Hajae
MOJIMBICTh MPAaBWIBHO OPraHI3yBaTH HaBYAIbHUMA
npouec i3 BukopuctaHuaMm IKT; muargopmu mis
3a0e3necucHHs OHJIAWH HAaBYaHHS 1 BHKIAQJaHHSA,
nanpukian, Moodle, Lo-Net2 Tta iH.; iHCTpyMeHTH st
CTBOPEHHST AaHKeT Ta TecTiB, Hampukian, Kahoot!,

Quizizz, Surveyanyplace Ta iH.; BiOKpHTI OHJIaHH
0ibmiorekn, Hampukian, €wpomiana (Europeana:
https://www.europeana.eu/portal/en) - udposa

6i0mioTeKa, B AKiH 3i0paHO KynbTypHa CHagIInHa KpaiH
€Bpomu (XyIoXHS JiTeparypa, KapTuHH, GpakTu icTopii,
6iorpadii BumaTHUX ocoOucroctedt, ¢ororpadii,
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Scratch, Code, Jigsaw, EarSketch Tta im.; IKT mis
CTBOpEHHs Bifeodaiinis, Hanpukiaan, Magisto, Tolks.io,
Animoto, Biteable, Wirewax Ta iu.; iHcTpyMeHTH 15
pillleHHsT THTaHb Ta PO3B’S3aHHA 3aBIAaHb Yy MeXKax
MIEBHUX HaBYAJBHUX IPOEKTIB, AK, Hanpukian, «Calorie
Calculator» g  pimeHHS OJHOTO 3 IIMTaHb
HaBYANBHOTO MPOoeKTy «Ika ams 3m0pos's» (anri. «Food
and nutrition in promoting healthy:
https://educationcloset.com/steam/lessons/), 11 (0)
JorioMara€ BCTAQHOBIIIOBATH KUIBbKICTh KaJlOpid, sKi
JFOJIMHA NTOBUHHA CIIOXKMBATHU IIOIHS 3TiJHO 3 ii Baroro,
XBopoOaMy Ta IHIIMMU po0iieMaMy Ta iH.

Tak, npu crBopenHi STEAM-opierToBaHOTO
HaBYAJIILHOTO CEPEAOBHINA ILIKOIW HEOOXiJHUM €
3a0e3nedeHHss  BCIX ~ MOXJMBUX  motped  iforo

KOPHCTYBaJiB, a came: KOMOIHAIlii y Mepexki Takux
IHCTPYMEHTIB, IO MArOTh 3a0e3IedyBaTH BUPIMICHHS
MEaroTiYHUX,  COIIIO-KYNBTYPHUX Ta  TEXHIYHHUX
mpoOIeM MiATPUMKH HAYKOBHX 1 HaBYAIBHUX IPOEKTIB
Ta HOOCIIUKEHb I 3a0esnedyeHHs HaBuyaHHs STEAM
JUCUUILTIHAM BIIPOJIOBIK KHTTSI.

BucHOBKH 3 JocHifKeHHS i TepCIeKTHBH
nojaJbuX po3podok. Omxe, Ui NPOEKTYBAHHS
STEAM-opieHTOBaHOrO  HABYAIBHOIO  CEpe/IOBHILA

IIKOJIU CJ1iJ] BpaXOBYBATH Te, 110 BOHO Ma€ BIUIMBATH Ha
PO3BUTOK BMiHb 1 HaBUYOK Y Tally3sX IPHPOAHUYUX
HAyK 1 TEXHOJNOTiIH, MaTeMaTHKH, KpPEaTHBHOTO
KPUTHIHO MUCIICHHS, pitmeHHs MPaKTUIHIX
JOCIITHUIBKAX MUTaHb 32 JOTIOMOTOI0 CHHEpTii 3HaHb
muciumutin STEM ta Bukopuctanns IKT.

Ile cepenoBuIe MOBHHHO BIiAOBIIATH OCHOBHIM
MeTi mox0 GOPMYBaHHIO KITFOUOBHX KOMIICTCHTHOCTEH
yuHiB, 30KpeMa (opMyBaHHIO IXHBOT JOCIITHHULBKOT
KOMIIeTeHTHOCTI y Mexxax STEAM-miixony HaB4YaHHS,
PO3BUTOK MPOGECIHHNX KOMITETCHTHOCTEH BUUTEIIB Ta
iH.; 3a0e3neuyBaTy aHai3 CTaHy, CTABJICHHS Ta MOTPeO
YYHIB 1 BYMTENIB I[OJI0 OCHOBHHX EJICMCHTIB
CepelloBHUINA, aKTyaJbHUX TeM Yy rany3si STEAM,
HeoOXigHUX (OPM Ta METOJIB BUKJIAJAHHS 1| HABYAHHS
Ta iH.

OCHOBHUMH KOMITOHEHTaMH TAKOTO CEPEIOBHIIA €
enekTpoHHi ocBiTHI pecypcu; IKT, mo 3abe3meuars
KOMYHIKaIlitfo,  CHIBPOOITHHUITBO  MDK  YYHSMH,
BuUMTENsIMH, (axiBigiMu, pobotonmaBismu; KT, o

CIpUATUMYTH  po3BUTKY  STEAM-ocBitn 1 Ti
BIPOBa/DKEHHIO Yy  HaBYaJbHO-BUXOBHHMIl  Tpolec
mkonu;  jaboparopii  STEAM-ocBiTH;  OHNaiiH

OIIIHIOBAaHHS Ta CaMOOIIHIOBAaHHS; MPO(diTl yYaCHHKIB
STEAM-0pieHTOBAaHOTO CEpPEIOBHINA; OHJIARH KYPCH.

[lepciekTBaMu  MOAQNBIINX  PO3POOOK €
3’SICyBaHHSl BITYM3HSHOTO CTaHy IIOAO IPOEKTYBAaHHS
Ta BUKopHucTaHHs STEAM-opieHTOBaHOTO cepeaoBHIIa
OCHOBHOI LIKOJIH.
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