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ABSTRACT

Y pobomi oxapakmepu308aHO nepcreKMuUeHi WAAXU 3anpos8aoHeHHs i
BUKOPUCMAHHA XMApO OPIEHMOBAHUX cucmem 8iOKpUMoi Hayku y
cepedosuwi HABYAHHA i Mi0BUWEeHHA K8anigikayii e4umenie npupooHU4o-
Mamemamuy4Hux npedmemis.

PopmyniosaHHa npobnemu. Haykoso-memoOuyHe OnpayroO8aHHA i
pO38UMOK Memo00s102ii BUKOPUCMAHHA XMApo OPIEHMOBAHUX cucmem
8i0KPUMOI HayKU y Npouyeci HABYaHHSA i MpogeciliHo20 Po38UMKY e4umesnie
cnpamoeaHe Ha nidsuwjeHHA pigHA ixHooi IKT KommnemeHmHocmi,
MoinWeHHA HaBUYOK ONMaHy8aHHsA Halbinbw cyyacHumu IKT.

M pi i Ou. [nsa OocseHeHHA memu pobomu 6ynau
BUKOPUCMAHI 3020/16HOHAYKOBI Memodu: a) meopemuyHi — aHani3
HAyKy080-MemoOUYHOI, ncuxonozo-nedazozidHoi  Aimepamypu 3
npobsemu O0CniOHEeHHA, Y3a2aabHEHHSA 8iMYU3HAHO20 | 3apybircHO20
doceidy; meopemuyHuli aHani3, cucmemamusayis ma y302a7bHEeHHSA
HayKosux hakmie i 3akoHoMipHocmel 6) emnipu4Hi — 6ecidu 3 yyacHUKamu
0C8IMHbLO-HAYKOB020  cepedosuwa;  nedazoziyHi  CrocmepeMeHHs;
QaHKeMy8aHHSA; Mecmy8aHHA.

Peszyabmamu. Y pobomi 06rpyHmogaHo, w0 mMemooduyHo 8UsaxceHe

ma doyinbHe 3anpo8adHeHHAs XMapo OPiEHMOBAHUX cucmem 8iOKpumoi

HayKu y npouec HasYaHHA | npogeciliHozo possumky e4yumenie
crpuamume  nosninweHHI0 piBHA opeaHizayii oceimHb020 npoyecy,
nidsuwjeHHto lio2o AKocmi 3a80AKU BUKOPUCMAHHIO HalicyyacHiwux IKT,
binbW aKMUBHOMY BUKOPUCMAHHIO [HHOoBayiliHux copm, 3acobie i
mexHosoeili y npoyeci nidsuujeHHA Keanigikayii 8yumeris; niosuujeHHoO
pieHsA ix IKT-komnemeHmHocmi.

BucHoeKu. 3anposadxeHHA XMapo opieHMOoBAHUX cucmem 8i0Kpumoi
HayKu y npouyec nidsuweHHA Keanigikayii e4umenie - MemoouyHo
doyineHull HaNPAMOK YOOCKOHAseHHA HAyKosoi ocsimu syumenis, ye
crnpuaAmume  WUpwomy 3arposaodHeHHIO aKMYyanbHO20 0C8IMHL020
KOHmMeHmy | HalicyyacHiwux mexHono2ili y npouyec HABYAHHA.
lMepcnekmusHUMU ~ wWAAXamu  iIX  3aNpoBAOMEHHA € MaKi, AK:
nidmpumysaHHsA 2pynosoi pobomu i MPOEKMHO-0PIEHMOBAHO20 HABYAHHA;
36epieaHHA, ONPAylo8aHHA, NOOAHHA | ei3yanizayii OaHux y npoyeci
30ilicHeHHA HAyKOBUX i HaYKOBO-HABYA/IbHUX 00CIOH(EHb; ONPAYO8AHHA
8enuKUX OaHUX; pPO368’A3GHHA PIZHOMAHIMHUX creyianbHux 3ada4
00CnioHeHHsA, AK 8 iIHOUBIOYaNbHOMY, MAK i KOAEKMUBHOMY PEXCUMI.

The work describes promising ways of introducing cloud-oriented
systems of open science in the process of training and professional
development of teachers of natural and mathematical subjects.

Formulation of the problem. The scientific and methodological study
and development of the methodology for using cloud-based open science
systems in the process of training and professional development of teachers
is aimed at increasing the level of their ICT competence, improving the skills
of mastering the most modern ICT.

Materials and methods. To achieve the goal of the work, general
scientific methods were used: a) theoretical - analysis of scientific and
methodological, psychological and pedagogical literature on the problem of
research; generalization of domestic and foreign experience; theoretical
analysis, systematization and generalization of scientific facts and patterns
b) empirical - conversations with participants in the educational and
scientific environment; pedagogical observations; questioning; testing.

Findings. The paper substantiates that methodically balanced and
expedient introduction of cloud-oriented systems of open science in the
process of training and professional development of teachers will contribute
to improving the level of organization of the educational process, improving
its quality through the use of the most modern ICT, more active use of
innovative forms, tools and technologies in the process of teacher training;
improving their ICT competence.

Conclusions. The introduction of cloud-based open science systems in
the process of teacher training is a methodically expedient direction for
improving the scientific education of teachers, this will contribute to the
wider introduction of relevant educational content and the most modern
technologies in the learning process. Promising ways of their
implementation are such as: supporting group work and project-oriented
learning; storage, processing, presentation and visualization of data in the
process of scientific and scientific-educational research; big data
processing; solving various special research tasks, both in the individual and
collective mode.

K/IHOYOBI C/IOBA: xmapHi cepsicu; 8idkpuma Hayka; npogecitiHuli
po38UMOK; 84UMenni.

KEYWORDS: cloud services; open science; professional development;
teachers.

BCTYN

MoctaHoBKa npobnemu. Y cyqacHomy iHGOpPMaLMHO OCBITHbOMY MPOCTOPI XMapo OPIEHTOBAHI CUCTEMW BiOKPUTOI
HayKM NOCTaloTb O4HUM i3 NpoBiaHMX TpeHais. Lli IKT 3abe3neuyioTb NiATPMMYBAHHA TaKMX iHHOBALINHWX GOpM opraHisau,ii, Ak
HaBYaHHA Ta AOCNIAXEHHA Y CNiBPOBITHULTBI 33 paxyHOK cnisibHoro goctyny Ao IKT-cepenosuila i nporpamHoro 3abesneyeHHs
ONA BUPILLEHHA 3aBAaHb; afanTUBHI XMapo OPIEHTOBaHI CUCTEMM OMpPALOBAaHHA AaHWUX, 30Kpema, Be/IMKUX JaHUX; afanTUBHI
XMapo OpiEHTOBAHI NAaTGOPMM HaBYAHHA | AOCNIAXKEHb, PO3ropHYTI Ha 6a3i 3aKknagis 0cBiTM abo X OKPEeMUX 0AMHULb; HAYKOBO-
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OCBITHI iIHpOpMaLiiHi Mmepexi, nnatdopmm Ta iHGPACTPYKTYpPK, 30Kpema EBponeicbka xmapa Bigkputoi Hayku (EOSC); xmapHi
CepBicK i eNeKTPOHHI pecypcu HaB4a/lbHO-HAyKOBOTrO MPU3HAYEHHA, WO € AOCTYNHUMMU ANA BUKOPUCTaHHA. HalBarknusilwmm
3aBAaHHAM € MigroToBKa MejaroriyHMX KagpiB, agske camMe BOHW € pyuWwiiHow cunoto umdpoBsisauii OCBITU. AKTMBHe
BMPOBAAKEHHA XMapO OPIEHTOBAHMX HAYKOBUX CEPBICIB i CMCTEM BiAKPUTOI HAYKWU, XMapHUX iHCTPYMEHTIB HOBOFO NMOKOJIIHHA €
OAHMM i3 NepcnekTUBHUX Hanpamis NiasuweHHA IKT-KoMneTeHTHOCTI BUMTENiB Ta MOoAepHi3aLii HaBYaNbHO-AOCAIAHNLBKOTO
cepesoBuwa. Tomy B OCBIiTi CydaCHOro BYMTENA MaloTb BYTU NMpeacTaB/ieHi He Nvlwe TeXHOJOrii BiAKPUTOro HaB4yaHHSA, a 1
BiAKPUTOI HAaYKM, AIKi CbOrOAHI € HEBIZ' EMHOIO YaCTUHO alaNTUBHOIO, NePCOHANI30BAHOIO CepeaoBULLA HOBOTO Yacy. Mpobaema
nigsuweHHA IKT-KOMNeTeHTHOCTI NejaroriYyHMX KadpiB MNOCTAE B KOHTEKCTi 3anpoBagykeHHAa |KT Biakputoi Hayku. LUs
6aratoobiuatoya TeHAEHLiA CTOCYETLCA NPOEKTYBAHHA Ta 3aCTOCYBAHHSA BiAKPUTUX HAYKOBMX CUCTEM AIK HOBOTO €Tany pPo3BUTKY
XMapo OPIiEHTOBAHUX CUCTEM.

B iHpOpMaLiMHO-OCBITHbOMY CepeAoBULLi iICHYIOTb HOBI MOAENI OpraHisauii HaBYaNbHOI AiANbHOCTI, AKi 6a3yloTbCA Ha
iHHOBALIMHMX TEXHO/IOMYHMX PILLEHHAX WOAO0 NPOEKTYBaHHA CepefoBULLA, Cepes, AKMX 3HAYHY PoAb BiAirpatoTb anapaTHO-
nporpamHi 3acobu aaanTMBHUX iIHPOPMALIMHO-KOMYHIKaLiMHUX MepPeX, XMapHi pilleHHs.

MuTaHHA aganTauii i HanawTyBaHHA 3acobiB Ta cepBsicCiB iHPOPMaLiIHO-TEXHOIOTYHOrO OCBITHLOTO cepenoBuLLa 40
noTpeb KOPMCTYBaYiB 3 METOK MaKCUMabHOI peanisaLii negaroriyHoro noTeHLiany BUKOPUCTAHHA HacyyacHiwmx IKT, 30kpema,
XMapHUX, MOAINWeHHA pe3ynbTaTiB HaBYaHHA, @ TaKOX YAOCKOHA/NeHHA MpoLecy HayKoBO-AOCNIAHOI AiANbHOCTI BYMTeNiB,
PO3BUTKY HaBMYOK CMiNbHOI poboTM, noTpebye 3anpoBagKeHHa iHHOBaUiMHWX nigxoaiB. Li nmigxoam matoTb 3abesneuntu
HaMbinbW fouinbHI cnocobu opraHisau,ii gocTyny Ao NporpamHoro 3abesneyeHHA HaBYaANIbHOIO NPU3HAYEHHS, 30KpPema, Ha basi
XMapOo OPIiEHTOBAHMX MiAXOAIB, WO HanexXaTb 40 NPOBIAHWX MoAeseil opraHisauii iHppacTpyKTypu OCBITHbOrO cepenoBuLa, a
TAKO NOCTAKOTb KaTasi3aTOPOM 3aMNpOBaAKEHHS iHHOBALIMHMX METOAIB i NiAX0AiB B OCBITHIO NMPaKTUKY.

AKTyanbHicTb po60oTM 0bymoBneHa HeobXigHicTIO NiaBULLEHHS ePEeKTUBHOCTI i pe3ynbTaTUBHOCTI Po3BUTKY IKT
KOMNETEHTHOCTI BYMTENIB 3@ PaxyHOK LUMPLIOTO BUKOPWUCTAHHA Y Mpoueci HaBYaHHA 3acobiB i TEXHO/OFN BigKPUTOI HayKu,
30Kpema i3 BUKOPUCTAHHAM XMapOo OPIEHTOBAHMX pilleHb. 3anNpoBaAKEHHA XMAPO OPIEHTOBAHUX CUCTEM Ta CEpPBICiB BigKpUTOI
HAYKW € CYTTEBOIO NepesyMOBOIO NiaBULEHHA KBanidiKalii, NiAroTOBKM i NepeniaroToBKM BUUTENIB A1 aKTUBHOI NpodeciiiHoi
OiANbHOCTI i camopeanisaLii y BUCOKOTEXHONOMYHOMY CYCMifibCTBi, BUKOPUCTAHHA iIHHOBALIMHMX METOAMK i 3acobiB HaBYaHHA.

AHani3 akTyanbHUX gocnipyKeHb. XMapHi iIHCTPYMEHTU TpaHCHOPMYBaIM HaBYa/IbHE CepefoBULLE, YMOXKINBUAN MacoBY
06pObKYy AaHUX, ChifibHe BUKOPUCTAHHAM pe3ysibTaTiB AOC/AigKeHb, binbly mMaclTaboBaHiCTb 064YUCNIOBANIbHUX MOTYXKHOCTEN i
cepBic-opieHTOBaHy apxiTeKTypy. JaHui niaxia 3abesneuye BigkpuTe, cninbHe, MPOEKTHO-OPIEHTOBAHE HaBYaHHA. B IHcTUTYTI
undposisauii ocsitn HAMH YkpaiHu 6yan po3pobneHi 3acagHuui nigxoau, Wo BU3HayvaoTb GOpMyBaHHA Moaenen BigKpUTOi OCBiTH
(Bukos, 2008). Pe3ynbTaT AOCNiAXKEHb YTBOPIOIOTL TEOPETUKO-METOAONONYHMI GYHAAMEHT ANA NOoAANbWMX POBIT 3 PO3BUTKY
CcUCTEM BiAKPUTOI HayKM NopAg, 3 LUMPOKMM BNPOBAAKEHHAM | BAKOPUCTAHHAM UMX NiAXOAIB Y BCiX JaHKaX CUCTEMU OCBITU.

MeTogaosioris, cnpAMoBaHa Ha peani3aLlito 3araibHUX NPUHLUMMIB BIKPUTOI HAYKK, TaKUX K BIAKPUTUIA JOCTYN, BIGKPUTI
OaHi, BIAKPWTI MeToaM AOCNIAXKEHHS, BiAKPMTa KOMYHiKauia Ta BiakpuTe ouiHioBaHHA (Open Science, 2015), notpebye
noAanbloro BNpoBaaKeHHs y chepi ocBiTH. [ns peanisauii umx NPUHLMNIB CNig BUKOPUCTOBYBATU XMapo OPiEHTOBAHI Nigxoamn,
OCHOBHMMW OCOBNMBOCTAMU SAIKUX € THYYKICTb i MacwTaboBaHicTb IT iHGPACTPYKTYpH, LLO NPM3BOAUTL 4O 3HAYHO BULLOT
edeKTUBHOCTI ix peanisauii (Bykov & Shyshkina, 2018).

HaykoBo-meToaMyHe onpautoBaHHA Npobaem popmMyBaHHA XMApPO OPIEHTOBAHOrO OCBITHbO-HAYKOBOTO CepesoBULLa
notpebye NOAaNbLIOro PO3BUTKY B KOHTEKCTI npiopuTeTiB BigKkpuToi Hayku (Bykov & Shyshkina, 2018), (Marienko, 2021).
30Kpema, B acneKTi 3aCTOCYBaHHA MOTYKHMX naatdopm AnA 36epiraHHA Ta ONpaLtoBaHHA 06CAriB HAYKOBUX AaHMX, @ TaKOXK
rHYy4YKoro BM6opy Ta MacluTabyBaHHA KOMN'OTEPHMX NOTYXKHOCTEN. BUKOPUCTAHHA XMapHUX NNaTGOPM Yy NOEAHAHHI 3 cepBicamm
KOMYHiKaLjii cTBOptoe Habarato Ginblie MOXKAMBOCTEN AA QYHKLIOHYBAHHA BipTyasbHMX HayKoBMX KonekTusis (Bykov et al.,
2020). Ui TeHaeHuji 6ynn 3HaYHO MOCWAEHI BNAMBOM Mepiofy nMaHAeMmii, Npy LbOMY 3MillaHe Ta AMCTaHLiiHe HaBYaHHA Ta
LOCNIAHWLUBKI Npouecy Habrpann MacoBoro NPUNHATTA Ta BUKopucTaHHA (Krylova-Grek & Shyshkina, 2021).

Y3aranbHOYM 40CBif, BUKOPUCTAHHA XMapO OPIEHTOBAHMX IHCTPYMEHTIB BiAKPWUTOI Hayku ANA NiATPUMYBAHHA
npouecis KOMyHiKaLii, cnifibHOI pO60TH, 3AANTUBHOIO YNPABAiIHHA KOHTEHTOM, CTBOPEHHS | BAKOPUCTAHHSA eIeKTPOHHUX PecypciB
i cepBiciB y X0/ OCBITHbO-HAYKOBOTO CMiBPOBITHMLTBA Y BipTya/ibHUX KONEKTMBAX, MOXHa CTBEPAKYBATH, LLO Liel A0CBi4 MOXKe
6YyTV KOPUCHUM A8 NOAANbLIOTO 3aNPOBAAMKEHHSA Y BITYN3HAHOMY OCBITHBO-HAYKOBOMY MPOCTOPI, 30Kpema, B OCBITi BUMTENIB.

B YKpaiHi BXXe noyann pobuTti nepLli KPOKK LLOA0 BNPOBAAKEHHA NiAXOAiB BIAKPUTOT HAYKM Y NiArOTOBKY HayKOBO-
neparoriyHmx i negaroriyHmMx Kagpis (Marienko, 2021). JaHui niaxig, 4O NPOEKTYBaHHA OCBITHIX CMCTEM HaBYaHHA Hapasi cTae
Bce 6inbw nonynspHuMm, 60 YypnoBo cebe nokasye y GpopmyBaHHI HaBUYOK AOCAIAHULBKOI LiANbHOCTI, Y HaBYaHHI Mono4MX
HayKoBL,iB. TOMY JOCANIAKEHHA NePCNEKTUBHUX LUNAXIB NOAANBLIOIO PO3BUTKY Y L chepi, BUSHAUEHHA HanpAmiB po3pobaeHHn
i 3aNpoBaAKEeHHA METOANYHUX MiAXOAIB A0 NOrNMBAEHOro onaHyBaHHA BUMTENAMM NPAKTUK BIGKPUTOT HAYKM i BigNoBiAHMX IM
CepBiCiB € Be/IbMW aKTyaNbHUMMU.

Merta cratTi. MeToto CTaTTi € 06rPYHTYBaHHA MEPCNEKTUBHUX LUAAXIB 3aNPOBAAMKEHHA XMApPO OPIEHTOBAHUX CUCTEM
BiAKPUTOI HAayKM y cepeaoBuLLE HAaBYaHHA | NigBULLEHHA KBaidiKkaLii BUNTENIB NPUPOAHNYO-MAaTEMATUYHUX NPEAMETIB.

METOAU AOCNIAXKEHHA

Ona pocarHeHHA meTu poboTv 6y BMKOPUCTAHI 3arafibHOHAYKOBI MeToAM: a) TeOpPEeTUYHi — aHani3 TexHiYHol
nitepaTypn 3 npobnemu AOCNIAKEHHA; Yy3ara/JibHEHHA BITYM3HAHOTO | 3apybiKHOrO AOCBiAy; TEOPEeTUYHMI aHanis,
cucTemaTtmsalif Ta y3arasbHeHHs HayKoBUuX GaKTiB i 3akoHOMIpHOCTen 6) emnipnyHi —6ecigy 3 y4acHMKamMmM OCBiTHbO-HAaYKOBOrO
cepenoBuLLA; NeAaroriyHi CNoCTeperKeHHA; aHKeTYBaHHA; TeCTYBaHHA.

PE3Y/IbTATU AOCNIAXKEHHA
3a pe3y/nbTaTamMu aHani3y BITYU3HAHWUX i 3apybiKHUX [OCAIONKEHb OCTAHHIX POKiB BM3HAYEHO XMApPO OPIEHTOBaHI
iHCTPYMEHTM BiZKPUTOT HayKK, WO NoTpebytoTb 6ifbl WNMPOKOro BNpoBaAKEHHSA Yy NpoLec NigBULLEHHA KBanidiKauii BunTenis
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(Marienko & Shyshkina, 2022). Cepea HUX, 30Kpema, XMapoO OPIEHTOBAHI CUCTEMM MIATPUMYBAHHA AiANbHOCTI BipTyanbHMX
HaBYa/IbHMX/HayKOBMX KOJIEKTWBIB, rpynosoi pobot, wo pobasaTb AOCTYNMHMMM ANA CMiIbHOTO BUKOPUCTAHHA THYYKO
OpraHi3oBaHWi NyN eNeKTPOHHUX pecypciB Ta iHWi. MpuyomMy B OCBITHbO-HAayKOBOMY CEPEnOBULLi MOXKYTb OYTM BUKOPUCTaHI
cepBicM AIK KOPNOPATUBHOI, TaK i 3aranbHOAOCTYMHOI Xmapu. 30Kpema, 3aBAAKW 3a/yYeHHI0 B OCBIiTHIWM Mnpouec Xmapo
OpieHTOBaHUX NAaTGOPM, PO3rOpPTaHHA Ha HUX PiSHUX TUMIB KOPMOPATUBHWUX XMAPHWUX CeEpPBICiB BAAETbCA CTBOPHOBATU
cnewianisoBaHi cepefoBuLLa, AKI HaMbBINbLLIOK MiPOO OPIEHTOBAHI Ha PO3B’A3aHHA MEeBHUX TUNIB 3aga4y. JaA LUbOro MOXe He
iCHyBaTV roTOBMX 3arafibHOAOCTYMHMUX CEPBICiB, TOAj AK KOPNOPaTMBHE XMapo OPIEHTOBaHEe cepefoBMLLE MOXKHA afanToByBaTH,
HaANAWTOBYBATU i OPIEHTYBATU Ha OyAb-AKi TUNM 3a4ady, AKi BUHUKAIOTL Yy MPaKTULi AocnigxKeHb. e aae Halbinbw wWUpokKi
MOMBOCTI A4/19 CTBOPEHHA YHIKaNbHUX aBTOPCbKUX METOAMK | METOAUYHUX CUCTEM AA PO3B’A3aHHA chneujianbHMX 3a4ad. 3a
L,0MOMOrOH0 3anNpoBaAXeHHA XMapO OPIEHTOBAHUX CUCTEM, CIIPAMOBAHMX Ha NiIATPUMYBAHHA NPAKTUK BiAKPUTOI HAaYKU, MOXKHa
[OCATTU NO3UTUBHUX 3MiH Y 34iMCHEHHI HaBYa/IbHOT i HAYKOBOI AiANIbHOCTI BUUTENIB, NONIMWMUTK Ti AKICHI i KiNbKICHI NOKa3HUKMK,
BNpOBaAKyBaTW HoBi dopmu i moaeni ii opraHisauii. Ana nigTpMMyBaHHA PO3ropTaHHA KOPNOPATUBHUX XMapo OPIEHTOBAHMUX
CUCTeM Yy 3aK/agi OCBITM A0LiIbHO 3aCTOCOBYBaTM Taki Niatdopmm, Ak, Hanpuknag, MS Azure, AWS a6o iHwi (Bykov et al., 2020).
[ocsig, ix BUKOpUCTaHHSA, 30Kpema, y NPoeKTi « OCBITHIN akagemiuyHni nopTan iHTerpauii IT B ocBiTy» EDUPORT, W0 BUKOHYETLCA
3a yyacTi [HcTuTyTy umdposizauii ocsitn HAMH YKpaiHu cBigumnTh, WO Le No3UTUBHO BMNJIMBAE AK Ha Pe3y/ibTaTW HaBYaHHA, TaK i
Ha PO3BUTOK HAYKOBMX A0C/iIAKEHDb, NONINWEHHA PiBHA iX OpraHisauii, niaBuLLEHHA ePpEeKTUBHOCTI.

€Bponelicbka xmapa BigKpuToi Haykm (EOSC) noTpebye oKpemoi yBaru y naaHi yA0CKOHaNEHHA AK 3MiCTOBOTO, TaK i
TEXHOJIOFNYHOro KOMMOHEHTIB METOAMYHOTO 3abe3neyeHHs npolecy nNiaBuLLeHHs KBanidikauii Bumtenis. Lie naH-EBponeiicbKa
iHbpacTpyKTypa, Wo 06’eAHYE eNeKTPOHHI pecypcK i cepsicu, po3pobrieHi B MerKax EBPONENCBKUX JOCNIAHULbKUX NPOEKTIB i He
Anwe ix, KnacudikoBaHMX BiANOBIAHO A0 HAYKOBUX ranysen i BUAIB AifANbHOCTI. IHCTpyMeHTapii, po3milLeHunii Ha nopTani EOSC,
€ JOCUTb Pi3HOMaHITHMM, Nepenik cepeiciB 3Ha4YHWN. Ha nopTani HagaHO YiTKi IHCTPYKLIi WoA0 peecTpauii, HaBirawii, nowyky
cepBiciB, HaNaWTyBaHHA, OTPUMAHHA [OCTyny. MeTOOMKM BUKOPUCTAHHA cepBiciB EBPOMENCbKOI XMapu BiAKPUTOI HayKM,
30Kpema i po3pobneHiy (Marienko, 2021) B 0CBiTHbO-HayKOBOMY NpoLeci NoTpebytoTb N0A4aNbLIOr0 PO3BUTKY | BMIPOBaAMKEHHS.
HeobxigHO HagaBaTh NiATPUMKY BYUTENAM LWOAO BNPOBALKEHHA HOBUX NPAKTUK.

Xmapa Bigkputoi Hayku (EOSC) o6'eaHye €BponeicbKi AocCAigHULbKI iHPpaACTpyKTypu (y TOMY YMCAi €eNeKTPOHHI
iHbpacTpykTypu nporpam/npoekTis ESFRI) y eAnHUIM BipTyanbHMIA OCBITHbO-HAyKOBMIA NPOCTIP, Y AKOMY KOXHOMY A,0CAI4HUKY-
KopwucTyBayesi EOSC (K iHgMBioyanbHOMY, TaK i KONIEKTUBHOMY, OKpPEMI AOCNIAHULbKIN iHPPACTPYKTYpPi, KOHCOPLiyMy TOLLO)
Hafa€eTbCA AOCTyN A0:

— BCIX HasiBHUX HAyKOBWX AaHWUX, OTPMMAHMX Y NPOEKTax Esponelicbkoro Cotosy, Wo 34iACHIOBaINCL 33 AEePKaBHUN
KOWT (KaTanor gaHux);

— [0 BigomocTelt Npo AOCTYNHi cepBicy Ta NOTYXKHOCTI AOCAIAHMLUBKNX e-iHpacTPyKTyp (KaTanor cepsicis);

— po iHbopMmaLii Npo icHytoui AoCNigHULBKI iIHGPACTPYKTYpK, NPO HAaABHI NPOrpamu i NPOEKTH, NPO AitoYi KOHCOPLyMK,
L0 BXKe iCHYIOTb YM CTBOPIOOTLCA (KaTanor AOCNIAHULBKUX iHOPACTPYKTYp).

PosrnaHemo npuknagn pobopy i BUKopucTaHHA cepsicie EOSC Ha npuKknagi TMx, Wwo moran 6 6yt KopucHumu y
HaBYaHHI BUMTENIB NpegMeTiB NPUPOAHUYO-MATEMATUYHOTO LMKAY.

Moptan EOSC (https://eosc-portal.eu/) — ue €sponeincbknini xab AaHUX AOCAIAMKEHDb, 3 YHIPIKOBaHMM AOCTYNOM A0
€MHOI CUCTEMM IHCTPYMEHTIB Ta cepBiciB A1a iIHHOBALLM Ta OCBiTW. BiH micTuUTb Taki pybpuku, sk Mybnikauii; AaHri; MporpamHe
3abe3neyeHHn; Cepsicy; Oxkepena gaHux; HasuaHHa; PekomeHaauii 3 cymicHocTi; Maketw; |Hwe. AKWO 06paTh NyHKT MeHto
«Cepsicu», 31iBa BUHUKAE BKNagKa «PinbTpu». CepsicM MOXKHa 06MpaT 3a GinbTpamu B 3a1eXKHOCTI BiZ KaTeropiit. Hanpuknag,
KaTeropin «ETanu AocnigKeHHA» MiCTUTb TaKi MITKK, AK «BiglwyKaTn pe3ynbTati focnigkeHb», «O6pobKa i aHani3», «YnpaBniHHA
OaHUMK pocnigxeHb», «[ocTyn Ao obuymcnoBanbHUX pecypciB i npocTopy ansa 36epiraHHA»; «JocTyn A0 [OCAIAHULBKUX
iHbpacTpykTyp»; «Mybnikauis pe3ynbTaTtiB AochigKeHb»; «[ocTyn [0 HaBYa/NbHUX MaTepianiey»; «3HAWTU IHCTPYMEHTM i
o06nagHaHHA». HacTynHa BKNagKa oxontoe GpinbTpm focCTyny A0 cepsicie, MoXKHa 0bpaTu «BinbHMiA gocTyn», Toai 6yayTb obpaHi
Nivwe BiZIbHO MOLUMPIOBAHI cepsicK, HapewTi BKAagKa «HayKoBi ranysi» BCTAHOBAIOE GinbTpU NO ranysax, Ae MoXKHa 0bpaTu Ti
TUNK CcepBiciB, WO MiAXOAATb O/ KOHKPETHMX npeameTiB. Y Uit KaTeropii moxkHa obpatu «MpupoaHudi Hayku» (Hapasi y
HanaBHOCTI 34 cepsicK, AOCTYNHUX 418 BUKOPUCTAHHSA); «IHXKeHepis | TexHonorii» (12 cepsicis) Ta iHWi. Y nepeniky HEMae oOKpemo
ranysi «MaTematuka», Tomy, Wob niglwyKaTm HeobxigHi pecypcu, 3HOBY MepexoaAMmO B OCHOBHWMI KaTanor i Habupaemo
«MaTemaTtunKa» y cTpiyLi nowyky. Bucsitamnoca 460 nyHKTiB nporpamHoro 3abesneyeHHs, HasBHi y BinbHoMy gocTyni (Puc.1).
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3BaXKkatoum Ha iCHYBaHHA Pi3HUX MoAeNeit BUKOPUCTAaHHA XMAaPHUX CepBiCiB, BapPTO 3BEPHYTM yBary Ha BUBaXkeHuU BUBIp
HaMBINbL AOUINBHOMO pillEeHHSA, AKe NIAXOAUTb ANA KOXKHOro BUMNAAKY, A8 KOHKPETHO! cuTyauii, AK ANA KONEKTUBHOTO, TaK i
iHOMBIAYyanbHOTO KopucTyBaya. Bubip mogeni SaaS (nporpamHe 3abesneyeHHs SiIK CepBic) Yy LbOMY BigHOWEHHI MoXe 6yTn
06r'pyHTOBaHUIN TUM, WO Li cepBicyk € HalbiNbl AOCTYNHMMM, XO4a i NOTPebyloTb PeTeNbHOro aHanisy PUHKY Ta neaaroriyHo
BMBaXKeHOro BM60Opy NPOrpamHoro AoA4aTKy, 3a 4OMNOMOrol AKOro MOXHa 6y10 6 AocArTM NOTPIBHMX HaBYaNbHUX 360 HayKOBUX
uinen. Li 3acobn moxyTb 6yTU 3afisHi AK y AiANbHOCTI OKPEMOro BUMTENS, TaK i B iHAMBIAyanbHi abo KONEKTUMBHIN poboTi
NPOEKTHOI KOMaHAM. 30Kpema, AR NiATPUMYBaHHA POBOTM BipTyaNbHOrO HayKOBOTO/HAaBYaNbHOrO KO/IEKTUBY MOXKe 6yTu
BMKOPUCTaHe nporpamHe 3abesneyeHHs nakeTy nporpam MS Office 365, wo € 6€3KOWTOBHMM AN BUKOPUCTAHHA Y 3aKnagax
ocBiTh. [Jo cKnagy uboro nNakeTy Nporpam BXoAuTb cepsic MS Teams, AKMI f03BO/ISIE CTBOPIOBATU B LLbOMY CEPEA0BULLi MPOEKTHI
abo HaByanbHi rpynu, AoAaBaTM 40 HbOTO HeobXiaHI cepBicK, CTBOPIOBATH i 36epiraT eNeKTPOHHI pecypcu.

Y €BponencbKiii Xmapi BiAKpUTOI HayKM € y HasABHOCTI NporpamHe 3abe3neyeHHs HaBYaNbHOTO NPU3HAYEHHA PI3HUX
TUNIB, AKE MOXKe BYTM BUKOPWUCTAHO, HAaNPUKNAL, Y HaBY4aHHI MaTemMaTUKKU. Ane MoxHa AobupaTu cepsicu He nvwe B EOSC. Tum
6inblue, AKWO BOHM BigNoBifaloTb BUMOram QYHKLIOHaNbHOCTI | BinbHONOLWMpPHOBAHOCTI. [AnA BUMTENiB NPeAMETIB NPUPOAHNYO-
MaTEMATUYHOIO UMKIY MOXKe BYyTU KOpUCHUM XmapHuit cepsic CoCalc. Lle nporpamHe 3abe3neyeHHs Ana 34iNCHEHHA YNCN0BUX
06paxyHKiB Ta CUMBOJIbHMX NEPETBOPEHb, @ TAKOXK BidyanizaL,ii MaTeMaTUYHMUX CMiBBiAHOLWEHb | 3aKOHOMIPHOCTEN Y AaHMX, LLO €
[OCTYMHUM AK XMapHuiA cepsic (Popel, 2018).

Ona pobotn 3 CoCalc HeobxigHO onaHyBaTW MOYATKOBI HaBMYKK, AKi HabyBalTbCcA Ha NigroTtoBuil cTagii 4o
BMKOPUCTAHHA LbOro CepBicy, a came — BMITW 3apeeCcTpyBaTMCA i aBTOPU3YBaTUCA B CUCTEMI; HAaBUMTUCA CTBOPIOBATU OCBITHI
pecypcu; NpaLLoBaTHh 3 IMCTaMM sagews (BKNHOYAoUM HaNoLWKWPEHiLWi pexxmnmu, Ha ocHoBi moB: LaTeX, Python, HTML); s6yaysaTtu
Bifgeo, aydio, aHKeTH, rpadiynHi Gatnn B pecypcu sagews; CMiJIKyBaTUCA B YaTax HaBYa/NbHUX pecypcis i B pecypci sage-chat;
npauloBaTM 3 HaBYa/NbHUM Pecypcom Tuny tex; 3aBaHTaXKyBaTWM HOBi pecypcu 3 eNeKTPOHHWX HociiB. Ha HacTynHomy eTani
HeobxigHO Oyae onaHyBaTWM HaBMYKM peanisauii HayKoBO-AOCNIOHMX MPOEKTIB Ta HaBYa/bHO-HAYKOBWUX MPOEKTIB 3
BMKopucTaHHAM CoCalc (Popel, 2018).

OKpemMm acrnekToM TexHOoJOori3auii TMNiB HayKoBO-NeAaroriyHoil AifanbHOCTI € Bigbip Ta cucTtemaTtmsauia 3acobis
iHpOpPMaLHNX TexXHONO M, WO NPUAATHI ANA BUKOPWUCTAHHA Ha KOXKHOMY 3 eTaniB AoCniasKeHHs. Bigbip Ta 3actocyBaHHA
KOYKHOIO KOHKPEeTHOro 3acoby notpebye HayKOBO-METOAMYHOIO OnpaLtoBaHHA. MpaKTUyHe 3HAYEeHHA MaE y LibOMY acneKTi
BMABJIEHHA, aHaNi3, ONUC Ta XapaKTEPUCTUKA 3acobiB, AKi iCHYIOTb Ha HaW Yac Aaa NiATPUMYBAHHA TUX UM iHWKX Aii. MpoTe,
NPaKTUYHO HEMOX/IMBO OXONUTU B OAHI po60Ti 6araTOMipHUIA CNEKTP KOMN'IOTEPHMX TEXHOIOTI EKCNEPUMEHTY, WO NOCTIAHO
pO3BMBalOTLCA | BAOCKOHaNOOTLCA. 30Kpema, Y AocniaxeHHi (Marienko & Shyshkina, 2022) cepsicu €poneiicbkoi xmapu
BiAKpUTOI HayKkM Byno KnacudikoBaHo i AibpaHO BiANOBIAHO 40 OCHOBHMX €TaniB HAayYKOBOTO AOCAIAMEHHSA, TaKMX AK NOLIYK
HayKOBMX A)Kepen; NoAaHHA, Bidyanisauia i onpauloBaHHA AaHWUX; MNIATPUMYBAHHA CMibHOT Po6OTM NPOEKTHOI rpynu;
BMKOPWUCTAHHA CEPBICiB BE/IMKMX AaHUX; NOLIMPEHHSA | 0BroBOPEHHA pe3ynbTaTib.

MeToan HaB4YaHHA, WO AOUIJIbHO 3aCTOCOBYBATU Y XMapoO OPIEHTOBAHOMY CepefoBMLL Y MpoOLeci NiAroToBKM
neparoriyHMX Kaapis: MOACHHOBANbHO-IMOCTPATUBHUIA; 3aCBOEHHA NPAKTUYHUX 3HAHb; YACTKOBO-MOLWYKOBWUIA; NPOBAEMHUNA;
LOCNIAHULBKUIA.

dopmMu HaBYAHHSA Y XMAPO OPIEHTOBAHOMY OCBITHbO-HAaYKOBOMY CepenoBuLi: poboTa B rpynax; nekuii; akynbTaTmsu;
TPEHIHTOBI 3aHATTA; NPaKTUYHI | NTabopaTopHi poboTH; camocTiltHa poboTa; cemiHapu, BebiHapu, web-KoHdepeHU;i, ToACHEHHS i
iHOMBIAYaNbHI KOHCYAbTaL,i; pob0Ta y HaBYaZIbHUX i AOCAILHULBKMX MEPEXKHUX MPOEKTAX.

Cepep, iHHOBaLiiHMX GOPM HaBYaHHA, WO MOXKYTb OYTM peanisoBaHi svLWe y XMAapo OPiEHTOBAHOMY CepesoBML,
O0UiNbHO 3aCTOCOBYBATM KOMBIHOBAHMI TPEHIHT, B AKOMY NOEAHYIOTLCA OYHa | AUCTaHLiiHA dopmu poboTu.

3acobn PopmyBaHHA XMaApPO OPIEHTOBAHONO OCBITHbO-HAYKOBOrO CeEpeaoBMLLA: XMapPO OPIEHTOBaHI nnatdopmu i
cepsicu (Google Apps for Education; Microsoft Office 365; cneuianizoBaHe SaaS (CoCalc abo iH.); cepBicu 3aranbHOAOCTYMHOI
XMapu Ha 6asi IKT-nnatpopm (Amazon Web Services, Microsoft Azure abo iH.), cepsicM KopnopaTneBHoOi xmMapu Ha 6asi IKT-
nnatpopm (Microsoft Azure, Xen, WMWare abo iH.), cepBicv HayKOBO-OCBITHIX Mepex i iHppacTpyKTyp, 30Kkpema EBponeincbKoi
XMapw BigKputoi Hayku (EOSC).

OBrOBOPEHHA

3aBAAKN BUKOPUCTAHHIO XMapPHUX TEXHOOTI A MOXKHA CTBOPUTK NONidPYHKLiOHaNbHE HAaBYa/IbHe CepefoBULLE Ha EAMHIN
OCHOBI, 3aBAAKM YOMY BLAETbCA AOCAITM aKTMBI3aLji OCBITHbOro npouecy, popmysaTi y BUMTENiB MpPaBUIbHE CTAaBAEHHA A0
pob0oTKn, OpieHTYBaHHA Ta 06i3HAHICTb WOA0 PobOTU 3 HaBYANbHUMU NPOEKTaMM, ePEKTMBHO OMPaLbOBYBATU 3HAYHI obcArm
LAHWX i BiJOMOCTEN, paLLioOHaIbHO OPraHi3oBYBaTK Yac i HasABHI pecypcu, POo3ymiTu BigMiHHOCTI Pi3HMX MoAaeNiei BUKOPUCTaHHSA
XMapHWX TEeXHONOrIN Ta NPOEKTYBAaHHA XMapo OPIEHTOBAHUX CUCTEM BIAKPWUTOI HayKM AO1A BUPIWEHHA HaBYa/lbHUX YK
LOCNIAHWUUBKMX 334a4. BCi Wi HAaBMYKM € HeoBXiaAHMMM ANA NOBHOUHHOMO iCHYBaHHA i camopeanisauii MaibyTHboro daxisua B
iHpopMaLiiHOMY CyCniNbCTBI, LLLO CTaBUTb Nepes, Moro YJeHammu HOBI, Cy4acHi BUMOTU Ta MOXKINBOCTI 151 PO3BUTKY.

3arasiom MOXKHa BMOKPEMWTU KislbKa HanpsimiB YM rpyn TUMIB AisNbHOCTI, AKi BiAOyBalOTbCA Y XMApO OPiEHTOBaHOMY
cepefoBuLLi BIAKPUTOT HAyKM i NiATPUMYIOTLCA abo YMOMK/IMBAIOIOTLCA 3aBAAKM BUKOPUCTAHHIO BianoBigHMx IKT. Lle Taki ak:
rpynosa poboTa i MPOEKTHO-OpiEHTOBaHe HaByaHHA (Moxe MiaTPUMYBATUCA AK YHiBEpPCaNbHWMM, TaK i cneuianisoBaHUMM
XMapHUMK cepBicamm, Hanpuknag, MS Office 365, MS Teams abo iH.); 36epiraHHA, onpaLtoBaHHA, NOAAHHA i Bidyanisauia gaHux
(Hanpuknag, MS OneDrive, MS Power Bl abo iH.); OnpautoBaHHA BEAMKMX AaHWX (Hanpuknag, MS Power Bl abo iH.);
BMKOPWCTaHHA XMapHUX CEPBICiB BiAKPUTOI HayKM o5 PO3B’A3aHHA PiISHOMAHITHMX CreLiani3oBaHnX 3ajay AOCNigKeHHs, K B
iHAMBIAYyaNnbHOMY, TaK i KonekTMBHOMY pexkmmi (CoCalc abo iH.); Po3ropTaHHA i BUKOPUCTAHHA Pi3HOMaHITHOro cnewiafizoBaHoro
nporpamHoro 3abesneyeHHa y KOPNopaTUBHIM XMapi ANA KOMaHAHOT poboTu (BipTyanbHi mawmHu MS Azure, AWS abo iHwWi).

JocninskeHHs 30iMcHeHO y Meskax NPoeKTy HauioHanbHoro ¢oHAay aocniaskeHb YKpainn 2020.02/0310 3a Temoto «Xmapo
OpPIEHTOBAHI CUCTEMM BiZKPUTOI HAayKM Y HaBYaHHI i NpodecitHOMY PO3BUTKY BUMTENIBY.

82



®izuko-maTtemaTuuHa ocsita / Phisical and Mathematical Education Tom 38, Ne 4 / Vol. 38, No 4 (2023)

BUCHOBKU TA NEPCNEKTUBU NOAANBLUOIO AOCNIAKEHHA

BnpoBaaKeHHA XMapo OPIEHTOBAHUX CUCTEM BiAKPWUTOI HAyKM Yy MPOLEC HAaBYaHHA i NpodeciiHOro po3BUTKY BYMTENIB
CTBOPIOE YMOBM [/ MOKPALLEHHA pe3y/bTaTiB Lboro npouecy. MepcnekTMBHMMUM WAAXaMM iX 3aNpOBafKeHHA € TaKi, fAK:
NiATPUMYBAHHA rPynoBoi poboTU | NPOEKTHO-OPIEHTOBAHOIO HaBYaHHSA; 36epiraHHA, onpawoBaHHsA, NOAaHHA | Bidyanisauii AaHux
y NpoLEeci 34iNCHEHHA HAayYKOBMX | HAYKOBO-HaBYalbHUX AOCAIAKEHD; ONPALLIOBAHHA BEMKUX AaHWNX; PO3B’A3aHHA Pi3HOMAHITHUX
cneuianbHUX 3aa4 AOCAIAMKEHHA, AK B iIHAMBIAYaNbHOMY, TaK | KOJIEKTUBHOMY PEXKUMI.

MepcneKkTMBO NOJANbLUMX AOCNIAMKEHb € TeopeTuyHe OOrPYHTYBaHHA Ta Oinbll LWMpOKa anpobauia MeToauK
BMKOPWCTaHHA XMapHUX CePBIiCiB Ta TEXHO/IOTIH BiAKPUTOT HayKM Y HAyKOBIl OCBITi BUMTENIB.
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