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IMPOEKTYBAHHS 1 BAKOPUCTAHHS BUIKPUTOI'O XMAPO
OPIEHTOBAHOI'O OCBITHBO-HAYKOBOI'O CEPEJIOBUIIIA 3AKJIATY
BUIIOI OCBITH

AHOTamisg. Y CTaTTi BUCBITICHO PE3yJbTATH TCOPCTUYHUX 1 EKCHCPUMECHTAIBHUX IOCIIIKEHb
npoOJeM MPOEKTYBAaHHS, BIPOBA/DKCHHS 1 BUKOPHCTAHHS BIiJAKPUTOrO XMapo OPIEHTOBAHOTO
OCBITHBO-HAYKOBOTO CCpPEHOBHUINA 3aKJIaqy BHUIIOI OCBITH, IO MNPOBOAWIHMCA B I[HCTHTYTI
iHpopManiiHuX TexHoJorid 1 3aco0iB HaBuanHs HAITH VYkpaimm nporsrom 2011-2019 pp.
BucBiTICHO HAYKOBO-METOAWYHI 3acaiy JOCHIDKCHHS, MOHATTEBO-TCPMIHOJIOTIYHHN amapar,
OKpECJICHO METOMOJIOrIYHI MPUHIMIN MPOEKTYBaHHS CEpPEelOBHINA, OOIPYHTOBAHO 3arajbHy
MOJIETIb Ta METOJMYHY CHUCTeMy Horo ¢GopMyBaHHS 1 PO3BUTKY. Y MoOAeNi BiloOpakeHO
0COOJIMBOCTI TIporiecy (OpMyBaHHS 1 PO3BUTKY CEPEIOBHUINA, IO CHPSIMOBAHUN Ha JOCITHEHHS
mije memaroriyHoi cwcTteMu, cepel skuX — QopmyBaHHS IKT-kommeTeHTHOTO (haxiBIis;
posmmpeHHs goctymy j0 IKT; BukoprcTaHHS B OCBITI i HAYKOBUX JOCHTIDKEHHIX HACYJIacHIITUX
3aco0iB 1 TexHoJorid. MeToaudHa cHcTeMa OXOIUTIOE PsiJi METOIUK, MO0 00 €aHAHI CHUCTEMO
YTBOPIOKOUUM YHHHHKOM, SKAM € XMapO OPIEHTOBAaHUM MiJXiJl, MO0 CIUPAETHCS HA BIJMOBIIHI
0a30Bi XapaKTePUCTHUKH 1 cepBicHI mozemni. o ckiamxy METOIUYHOI CHCTEMH BXOJSATH: METOAMKA
BUKOPUCTAHHS HayKOBO-HABYAIBLHOI XMapy HAyKOBOI/OCBITHBOI YCTaHOBH, IO CIPSMOBAaHA Ha
HOJIIIICHHST OpraHi3anii i MiABUINEHHS e(EeKTUBHOCTI HAYKOBHUX JOCIHIIKEHb, YIPOBADKEHHS 1X
pe3yibTaTiB; METONUKHA BHKOPHCTAaHHS XMapO OpIEHTOBAHMX KOMITOHCHTIB HABYaJIbHOTO
npu3HaYeHHS Ha 0a3i riopuaHoi xmapu AWS a Tako CIiemiai3oBaHuX MPEAMETHO OPiEHTOBAHHUX
cepBiciB. OxapakTepH30BaHO NIIAXH TO0OOpY METOAWK Ha 0a3i 3ampormoHOBaHOI MojeNi B
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MENaroriYHNX CHCTEMax 3aKJIaJy BHIIOi OCBITH, BH3HAYCHO IEPCICKTHBH IX BUKOPHCTAHHS.
3nificHeHO aHaNi3 1 OLIHKY IOCBiNy BIPOB3/DKCHHS 1 BHKOPUCTAaHHS OKPEMHX CEpBICIB 1
KOMITOHEHTIB XMapo OPi€HTOBAaHOTO OCBITHBO-HAYKOBOTO CEPEIOBHINA y 3aKjalax BHUIIOI OCBITH
VYkpainu. HaBeneHo pe3ynbTaTi eKCIIEpUMEHTAIBHUX JOCIHIPKEHh BUKOPUCTAHHS CEPBICIB XMapo
OpPIEHTOBAHOTO CEPEAOBHIA B TMPOIECI HaBYaHHS HAyKOBHX, HAyKOBO-TEAAroTidYHUX,
neAaroriyHuX Kazpis. [IpoBeseHO aHami3 1 OIIHKY MEPCIIEKTHB PO3BUTKY XMapo Opi€HTOBAHOTO
OCBITHHO-HAYKOBOT'O CEPEIOBUINA Ha TIiICTaBI 3aPOTIOHOBAHMX TTiIXO/IiB.

KuouoBi caoBa: XMapo Opi€eHTOBaHE CEpENOBHUINE; XMapHi CEpBICH; BITKPUTA OCBITa;
iHpopMauiliHi pecypcu; HayKOBI IOCIIPKCHHSI.

1. BCTYII

Huni edexkTMBHUM Ta MEPCIEKTUBHUM MIAXOAOM JO TPOEKTYBAaHHS BiIIKPUTHX
MEeJaroriYyHuX CUCTEM € BUKOPHUCTAaHHS TEXHOJIOT1I XMapHUX OOYHMCIICHB IJIsi 3a0e3TeUCHHS
IKT mninrpumyBaHHA (YHKIIOHYBaHHS Ta PO3BUTKY OCBITHHO-HAYKOBOT'O CEPEJOBHUIIIA.
[HHOBAITIHiHI TEXHOJIOTIYHI pIlIEHHS JUIsi CTBOPEHHS CEpPEOBHINA 3aKJIaay BHIIOI OCBITH 13
BUKOPUCTaHHSAM XMapHHX oOuncienb (XO) ta ayrcopcunry IKT noBenu cBOIO TOLIIBHICTH
Ta nepcnekTuBHICTH [1], [2], [3], [4], [5]. HeoOxianicTs nmpoekTyBanHus IKT-indpacTpykTypu
CepeIoBUINa y BIJIMOBIIHOCTI A0 OCBITHIX MOTped HOro KOpHUCTYBadiB 3yMOBIIOE OTpeOy B
MONIYKY HOBITHIX MEJAaroriYHUX IMIXO0/IB Ta Cy4aCHUX TEXHOJIOTIYHUX pimneHs [6], [7].

XMapo Opi€EHTOBAHWHM MiJIXiA CHPSIMOBAaHMN Ha 3a0€3MEUYEeHHs MPOIECIB BiIKPUTOTO
HaBYaHHA 1 JOCIIKEHb 3a PaXyHOK PO3IMIMPEHHS JOCTYIY JO0 SKICHUX EJIEeKTPOHHUX
pecypciB, MiATPUMYBaHHS IMPOLECIB HAaBYAaHHS y CHIBPOOITHUITBI, poOOTY Yy BipTyaabHHX
HAYKOBUX KOJICKTHBAaX, HAKOIWYCHHs, 30epiraHHs Ta IMOJaHHS TaHWX, ONMpPAIIOBaHHS iX y
PO3MOIITIEHOMY PEXUMi, KOMYHIKAIil 1 B3a€EMO/i1, OOTOBOPEHHS 1 OI[IHIOBAHHS PE3YJIbTATIB,
IHIMBITYaJIHbHOTO 1 KOJIEKTUBHOTO JOCTYIY O OCBITHBOTO CEPEIOBHUINA MPAKTUIHO 3 Oyib-
SIKOTO MicIisl Ta B Oyab-sikuid yac Ta iH. [8], [9], [10].

Jns migTpuMyBaHHS TPOIECIB HAYKOBOI 1 HABYAIBHOI B3a€EMOJII Y BIAKPUTOMY
OCBITHBOMY IPOCTOPI HEOOXiTHO NPOEKTYBaHHS KOPIOPATHBHOI abo TiOpUIHOI XMapu
3aKjaay BHWINOI OCBITH, CYTTEBUMH KOMIIOHEHTaMHU sKOI € 1H(opMaIiiHi pecypcu
iH(pOpMaIiIfHO-OCBITHIX MepeX 1 IOCTHIAHUIBKUX 1HQPACTPYKTYyp, a TaKOX HaBUaNIbHI
€JICKTPOHHI PECYpCH 3 PI3HUX MpEeAMETHHX rany3eil. Tomy aHai3 HayKOBO-METOJIUYHUX
3acaJ TMPOEKTYBAHHS 1 BIPOBAKCHHS Ta EKCIIEPHUMEHTAJIbHE JOCIHIKEHHS pe3yJbTaTiB
peamizaiii XMapo Opi€EHTOBAaHOTO OCBITHBO-HAYKOBOTO CEPEIOBHINA B 3aKjajl BHUIIOI OCBITH
HaOyBae 0COOIMBOI aKTyallbHOCTI 3 OTJISiAy HA BUHUKHEHHS HOBHX MOJIENEH 1 MiIXOMiB 10
BUKOPUCTAHHSI K KOPIIOPATUBHUX, TAK 1 TIOPUIHUX XMapO OPIEHTOBAHUX PECYPCIB 1 PIlICHb
[6].

HesinmoBinnicTs OymoBHM 1 (YHKIIH OCBITHBO-HAYKOBOTO CEPEJIOBHINA BUMOTAM 1
notpebaM MO0 MOOYIOBM NEAAroriYHUX CHCTEM BHUIIOI OCBITH € OJHUM 13 CYYacHHUX
BUKJIMKIB PO3BUTKY IIi€i chepu. bpak OCBITHIX MPaKTHK, IO COUpAIUCS 0 HA HaWCydacHII
BUCOKOTEXHOJIOTIYHI PIIICHHS, HEAOCTaTHO BHUBYECHI TEOPETHKO-METOAWYHI MiIXOAU [0
MIPOEKTYBaHHS XMapO OPIEHTOBAHUX METOJUYHUX CHCTEM, 3aco0iB 1 cepBiCiB, J000py
€JIGKTPOHHUX OCBITHIX PECypCiB CTPUMY€ PO3BHTOK IMEAArOriYHUX CHCTEM BHILOi OCBITH Ta
MEPENIKO/KAE TTOAATBITOMY MOINIICHHIO iX SKOCTI.

AHaJi3 pe3yJbTaTiB OCTAHHIX JOCTiI:KeHb i myOJikanii. BinnoBigHo 10 pe3yabTaTiB
OCTaHHIX HAyKOBUX JOCHILKeHb 1 myOmikamii [3], [6], [11], [12], [13], [14] mpoGnemu
BIIPOBA/DKCHHS XMApHUX TEXHOJIOTIH Yy 3aKiaax BUIIOI OCBITH IS 3a0€3MEeYeHHS JOCTYITY
JIO TIPOTPaMHOT0 3a0€3IMeUEHHS Ta €JIEKTPOHHUX OCBITHIX PECYPCiB, MIATPUMYBAHHS MPOIIECIB
BIJIKPUTOTO HABYAHHSI 1 IOCII)KEHb, OOMIHY JOCBiJIOM, HAYKOBOi KOMYHIKaIlii, po3po0ieHHS
CIITBHUX TPOEKTIB Ta 1H. € OCOOJMBO akTyadbHUMH. HuHi ¢dopMyBaHHS XMapo
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OpPIEHTOBAHOTO OCBITHBO-HAYKOBOTO CEpPEJOBHUINA BHU3HAHO MPIOPUTETHUM HAIMPSIMOM
PO3BUTKY MENAroriyHuX cucTeM BUIOI ocBité [15]. 1li muTaHHS aKTUBHO OOTOBOPIOIOTHCS
OCBITHBOIO 1 HAYKOBOKO CITUIBHOTOIO, PO3POOJISIOTHCS B PI3HUX Tally3sX HaBYaHHS 1
pocaimkens [7], [8], [13], [16], [17].

3a octaHHE aecaTHpiudsl [HCTUTYTOM 1H(GOPMAIIHHUX TEXHOJOTIH 1 3acC00iB HaBYaHHS
HAIIH VYkpainu Oyno 3po0JieHO CYTTE€BI KPOKH B HAmpsSMKY PO3BUTKY 1 BIPOBAKCHHS
XMapHUX TexXHoOJIOTii. 3o0kpema Oylo CTBOPEHO psJ CHUIBHUX HAyKOBO-IOCIHITHUX
nabopatopiii 3 mpoOieM XMapHUX TEXHOJOTid B OCBiTi, 30Kpema 3 KpuBOpPi3bKUM
HalioHaabHUM yHiBepcuteToM (2012 p.), TepHOMiIBCHKMM HAIIOHAJLHUM TMEJaroriYyHuM
yHiBepcuTteToM imeHi Bomomumupa I'matioka (2013 p.), KuToMupchkuMm aep>kaBHUM
yHiBepcuTeToM imeH1 IBana ®panka (2015 p.). CroinpHI TEOpEeTHYHI 1 €KCIIEpUMEHTaIbHI
JMOCTIPKEHHS 3 JaHOi TeMAaTHKW TMPOBOIWIKMCS CHUTbHO 3 HallioHanmpHUM MenaroriyHuM
yHiBepcuTeToM imeHi M.II. JlparomanoBa, XepCOHCHKMM JIEPKAaBHUM YHIBEPCHUTETOM,
JporoOuIIbKUM TMEAaroriyHUM yHIBEPCUTETOM, YepKachbKHM JIEp)KaBHUM MEIaroriyHuM
yHiBepcuTeToM, HarmioHaJlbHUM YHIBEpCUTETOM OlopecypciB 1 NPUPOJAOKOPUCTYBAHHS,
IHIIMMU 3aKiaagamu [12].

TeopernuHi pe3yabTaTd Ta MPAKTHYHA CHPSIMOBAHICTH JOCTIIHKCHB, MPOBEIACHUX B
[nctutyTi iH(popMariitnux TexHomoriii i 3aco6iB HaBuanHs (IIT3H) HAIIH Vkpainu, B
OCHOBHOMY IiIMOPSAKOBaHI BU3HAYEHI OCBITHIM Mapaaurmi, sika CIpsMOBaHA Ha PO3BUTOK
HAYKOBO-METOAMYHOI 0a3u peaiizaiii NpUHIUIIB BIAKPUTOI OCBITH 1 HayKu. 30KpeMa B
po6oti B.JO. bukoBa «Mogeni opraHi3aiiiiHUX CHCTEM BIJIKPUTOI OCBITH» MPOIMOHYIOTHCS
Mojeni 1H(GOPMAaIifHOTO OCBITHHOTO CEpeAOBHUINA 3aKiIagy OCBITH. Meror 1ii€i pobotu €
CTBOPECHHSI METOJIOJIOTIYHOI 0a3u I MOAAJIBIIUX JOCHIDKEHb y A Tamy3i, 60 Xmapo
OpIEHTOBaHE CEPEJOBHUINE MOXHA PO3YMITH SK HOBHHM KPOK Yy PO3BUTKY CHCTEM BiJAKPUTOI
ocsitH [1].

3a ocransi poku B [IT3H HAITH Ykpaiau Oynu peasnizoBaHi IUIaHOBI HAYKOBO-TOCIiAHI
poboTH, TpHUCBAYEHI TeMaTuill (OPMYBaHHS 1 PO3BUTKY XMapO OPIEHTOBAHHMX CHCTEM
HaBYAJIBHOTO 1 HAYKOBOIO MNpHU3HAYEHHS y 3akinagax ocBith. Tak, y 2017 poui Oyrno
3aBEPIICHO TUTAHOBE HAYKOBE JOCHDKeHHS «Mertomosoriss  ¢GOpMyBaHHS  XMapo
OpIEHTOBAaHOTO HaBYAIbHO-HAYKOBOTO CEpEIOBUINA MEAAroriyHOro HaBYAJIBLHOTO 3aKIIamy»,
JIP Ne 01150002231, kepiBauk podotu — M. I1. [llumkina. Y xomai 11b0ro AOCTIKEHHS 0YII0
CIPOEKTOBAHO 1 BIPOBA/KEHO PsZ XMapo OPIEHTOBAHMX KOMIIOHEHTIB HaBYAIBHOTO 1
HAYKOBOTO MPU3HAYCHHSI, 30KpeMa HayKOBO-HaBUAIbHY XMapy BiAaiTy 1 [HCTHTYTY, CTBOpEHY
3 BUKOpUCTaHHsAM cepBiciB Microsoft Office 365, xmapo opi€eHTOBaHi KOMIIOHEHTH IS
MNIATPUMYBAHHS HaBYaHHS PsIy MaTeMaTHYHUX 1 1HOOPMATHYHMX JUCIUIUIIH 3
BUKOpucTaHHsIM cepBicy SageMathCloud [8], cuctemum Maxima, HaBYajabHI 1 HayKOBi
KOMITOHEHTH, PO3TOPHYTI 3 BUKOPUCTaHHAM cepBiciB AWS Ta iHmi. Pe3ynbratu qociikeHb
BIIPOBAHKCHHS 1 BUKOPUCTAHHS IMX KOMITOHEHTIB OyJi0 y3araibHeHo B [6], [18], [19].

VY 2018 p. B IIT3H HAIIH VYkpainu Oyna po3modyara HOBa HayKOBO-IOCHiHA pobOTa
«AJnlariTMBHA XMapo OpIEHTOBaHAa CHCTEMa HaBYaHHs 1 MPO(ECifHOrO PO3BUTKY BYMTEIIB
3aKkyadiB  3aranbHOi  cepenHboi ocBiTH  (2018-2020 pp.), APNe 0118U003161 [7].
HeoOximuicTh 1i 3amodaTkyBaHHs Oylia OOyMOBJIEHa MOTPeOOIO0 MOMUPEHHS HaOyTOTro
JIOCBIZly BUKOPUCTAHHS XMapoO OPIEHTOBAHMX CEPBICIB B IHIIMX JIAHKAaX CHCTEMH OCBITH,
30KpeMa B MICISAUILIOMHIA OCBITI, 3alpOBa/DKCHHS PSIYy PO3POOJICHMX KOMIIOHEHTIB Y
npoliec HaBYaHHs 1 MPodeciiiHOro po3BUTKY BUMTEIIB 3aKJIa/liB 3aralbHOI CEPEAHbOT OCBITH.
TakoX TOAANBIIOr0 BUBYEHHS NOTPEOyBalHM TIEPCIEKTUBA BUKOPUCTAHHS aalTUBHUX
TEXHOJIOTiH B OCBITI sIK HalicydacHimmx 3pa3kiB IKT.

B ocranHi poxkn B VYkpaiHi Oylo 3axWINEHO HHU3KY AHCEPTallIMHUX POOIT 1010
3aCTOCYBaHHSA PI3HUX THUIIB XMapHUX cepBiciB y 3akianax Bumioi ocBitu (O.I'maszyHnoBa
(2015), M. llumkina (2016), T.Bakamok (2019), M. Kucnosa (2015), M .ITonens (2017),
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O.Mepznikia (2017), T.Bonmommna (2018), O.Koporyn (2018), B.Xpunyn (2019) ta in.
http://iitlt.gov.ua/atestat/spetsializovana-vchena-rada/avtoreferaty-dysertatsiyi.php).

BuxopucranHs cepBiciB BIAKPUTOI HAyKHM B XMapO OPIEHTOBAHOMY CEPEIOBHIII €
AKTyaJIbHUM TIPEIMETOM JOCIiKEHb, Il MTUTaHHS PO3TISHYTO Y [21].

[HTepec BUKIMKAIOTh MUTAHHS CHIIBHOTO JOCTYIY Ta YINPABIiHHS KOHTEHTOM B XMapo
OpIEHTOBaHMX CHCTEMax HaBYaJbHOTO Mpu3HayeHHs [10].

OkpeMHii  KOMIUIEKC  JIOCHIIPKEHb  MPUCBIYEHO  MpoljeMaM  PO3MOJAUICHOTO
OTIPAIIOBAHHS IAHUX, CIIHLHOTO HAMTMCAHHS CTaTel, BUKOPUCTAHHS MOBHUX TEXHOJOTIH [22],
[23], [24], [25].

AKTyanbHUMH € TUTAaHHS O€3MEKH NAaHUX Y XMapo OpI€HTOBAaHOMY cepemoBuili [26],
(h1HAHCOBI aCTIEKTH 3aMPOBAHKCHHS XMapPHUX TEXHOJIOT1H Ta iHmIi [27].

3aBASKU BOPOBAHKCHHIO TEXHOJOTII XMapHUX OOYMCICHb (IO 3YMOBIIIOE TMOSBY
aZanTUBHUX 1HGOPMAIITHO-KOMYHIKAI[IHHUX MEpPEX) B OCBITHHO-HAYKOBOMY CEPEIOBHIII
BUHUKAIOTh HOBI ()OPMHU isUTBHOCTI, SKi BIUTMBAIOTH Ha 3MICT, METOJIU Ta OpraHi3ailiiiHi
dbopMH BIIKpPUTOI OCBITM Ta HayKu. I[HCTpyMEHTH Ta CEpBICM XMapHHX OOYHCIICHb
YTBOPIOIOTh  1H(OPMAIIITHO-TEXHONOTIYHY  IIAaTGOpPMy  Cy4acHOIO  OCBITHBOTO  Ta
JIOCJTITHUIIPKOTO CEPEOBHINA Ta CTAIOTh MEPS)KHUMHU IHCTPYMEHTaMH HOTo (hOpMyBaHHS Ta
PO3BUTKY.

HeBupimeni yactunu npodbjemu. KoHnenTtyanbHMIA Ta TEpMIHOJOTIUHUM amapar
JOCIIIJDKEHHST ~ XMapO  OpPIEHTOBAHOI'O  CEPEJOBHINA  OCBITHIX  CHCTEM  IOCTIHHO
BJIOCKOHATIOETHCS, OO 1THTEHCUBHO PO3POOIISIIOTHCS HOBI CEpBICH 1 TEXHOJOTII B 1K cdepi.
AKTyalbHI HampsMU JOCTIKEHb CTOCYIOTHCS CTBOPEHHS HOBHX MOJEICH 1 MiIXOIiB 0
oprasizarii J0CTymy J0 €JIEKTPOHHUX OCBITHIX PECYpCiB y XMapoO OpPIEHTOBAHHUX CHCTEMax
[2], [8], meTomomorii ¢popMyBaHHS 1 PO3BUTKY XMapO OpPIEHTOBAHOT'O OCBITHBO-HAyKOBOTO
CepeIoBUINA, BUKOPUCTAHHS PECYPCIB HAYKOBO-OCBITHIX Mepex 1 iHGpacTpyKTyp [2], pi3HUX
TUIIB CepBiCiB 1 3ac00iB, 30KpeMa OCBITHIX poOOTIB, MOBHUX TEXHOJOTriH, 0a3 maHuUX Ta
iHmux [17], [16], omiHIOBaHHS MOCSATHYTOTO PIiBHSA Ta JIOCBITY BHKOPHCTAHHS XMAapHUX
MoJIeJIei 1 KOMIIOHEHTIB B OCBITHIX cuctemax [3], [12], [18], [6] Ta iH. ¥V 1IbOMY KOHTEKCTI
npo0jieMa CTBOPEHHS BIJKPUTOTO OCBITHHO-HAYKOBOTO CEpPEOBUINA 3aKjIaay BHUIIOI OCBITH,
sIK€ OXOIUTIOBAJIO O Pi3HI BUIU CEPBICIB AJIS MIATPUMYBAHHS PI3HUX MPOIECIB 1HIUBIYAIbHOT
a00 KOJIGKTHUBHOI JiSTTLHOCTI Ha 0a31 KOprmopaTuBHOi ab0 TiOpuaHOT XMapu 3aKiiay, MOCTaE
SIK Tiepiroveprona ta 3Hauyma [17], [19], [20], [28]. Lle BUBOaAUTH Ha MepIIUi TUIAH MATAHHS
TEOPETUYHOT0 OOIPYHTYBaHHS KOHLENTyalbHOI 0a3u, I1HCTPYMEHTApil0 MPOEKTYBAaHHS,
BIPOBA/KCHHSI Ta EKCIIEPUMEHTAIbHOI TepeBipKH e(EeKTUBHOCTI BUKOPHCTAHHS pPi3HUX
MIJICHCTEM 1 CEPBICIB BIAKPUTOTO XMapoO OPIEHTOBAHOTO OCBITHHO-HAYKOBOTO CEpPEIOBHUIIA
3aKJIaay BHUILOI OCBITH..

MeTow cTaTTi € BU3HAYCHHSI TMOHATTEBO-TEPMIHOJIOTIYHTO amapary G(opMyBaHHS
XMapo OPIEHTOBAHOTO OCBITHHO-HAYKOBOT'O CEPEJOBUINA, aHAI3 KOHIENTYyaIbHUX MOJENeH i
METOIUYHMX 3acajJ Ioro NPOEKTYBaHHsS, BUCBITIEHHS [OCBIAY €KCIEPUMEHTAIbHUX
JOCITIJKEHb BIIPOBA/DKEHHS 1 BHUKOPHUCTaHHS OKPEMHUX CEpBICIB 1 KOMIIOHEHTIB LHOTO
CepeIOBHUINA B MTPOIIEC] HABYAHHS 1 MIITOTOBKM HAYKOBUX 1 HAYKOBO-TIEArOriYHUX KaIpiB.

2. METOM JOCJIUKEHHA

Jnst po3B’si3yBaHHS  TOCTaBJICHUX y poOOTI 3aBmaHb Oynu  BHUKOPHCTaHI
3arajlbHOHayKOBI METOJIU: @) meopemuyni — aHai3 IICUXO0JIOr0-TIelaroT1YHMX, (i10co(ChKUX
JOKEpeNl 13 mpoOJieMH MOCHIIKEHHS Uil 3'CYBaHHS CTaHy PO3POOJICHOCTI THUTaHHS
¢opMyBaHHS 1 PO3BHTKY XMapo OpPIEHTOBAHOTO OCBITHbO-HAYKOBOTO CEPEIOBHINA BHIIHX
HaBUaJIbHUX 3aKJIaJiB, BUSBICHHS HAMNpsSIMIB OCHIIKEHb, TPUHIMUIIB 1 TMIIXOIIB 10
NPOEKTYBAHHS CEPEAOBUINA; aHAJI3 YMHHUX CTAaHAAPTIB 1 HOPMAaTHUBHHUX IIOJIOKEHb II0JI0

4
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Bukopuctanns 3aco0iB IKT y mporieci HaBuanHs Ta iHpopMaTu3ailli HaBYAIBHUX 3aKJIaJliB;
y3arajgbHEHHS BITYM3HSHOTO # 3apyODKHOTO JOCBiTy 3aCTOCYBAaHHS XMapHHUX CEpBICIB 1
TEXHOJIOTIM y 3aKyiafiax BWIIOI OCBITH JJIsi BH3HAYCHHS TCHICHIIH PO3BUTKY, YTOYHCHHS
0a30BOT0 MOHATTEBO-TEPMIHOJOTIYHOTO arapary, BCTAaHOBJICHHS KOHLENTYaJbHUX 3acaj
JIOCJIIJDKEHHS;, TEOPETHYHUM aHaji3, CUCTEMHUW aHai3, CUCTEMAaTH3aIlisl Ta y3araJibHEHHS
HaYKOBUX (DakTiB 1 3aKOHOMIPHOCTEW IJIsi PO3pOOJIEHHS 1 MPOEKTYBaHHA MOJENEeH Xmapo
OpPIEHTOBAHOTO CEPeIOBHUIIA, OOTPYHTYBaHHSI OCHOBHUX BHCHOBKIB 1 MTOJIOXKEHB; 0) emnipuyni
— QaHKETYBaHHS; ONMTYBaHHA; OecCiiM 3 ydYaCHHKaMHM OCBITHHO-HAYKOBOT'O CEpEIOBHIIA;
MeJaroriydi COCTEPEKEHHS 3a HAYaJIbHOIO 1 HAYKOBOIO TISUTBHICTIO Cy0’ €KTIB CepeIoBHINA 13
BUKOPUCTaHHSAM XMapo opieHToBaHuX IKT, memaroriyHuii ekCepuMeHT — Jjsl BU3HAYCHHS
piBHs chopmoBaHocTi IKT-komMmeTeHTHOCTI CyO’€KTIB CEpeoBUINA; B) CMAMUCMUYHI —
OINKCOBI CTaTHCTHKH, TMEpPEeBIpKa CTATUCTUYHMUX TINOTE3 MJIs aHali3y Ta iHTephpeTauii
pe3yabTaTIB TOCIIIKSHHSI.

3. PE3YJIBTATHU JOCJII/UKEHHSA

Buxopucranns IKT BrumBae Ha 3MicT, METOAM Ta OopraHizalliiHi GopMHU HaBYAHHS Ta
yIpaBIIiHHS HABYAJIHHOIO Ta JOCIHIJHHUIBKOIO TiSUIBHICTIO, IO MOTpedye HOBUX MiIXOJIB JI0
opraHizarii HaB4asbHOro cepemosuma [2], [3]. Tomy ¢dopmyBaHHA CydacHHX XMapo
OpIEHTOBaHMX CHCTEM IMIATPUMYBAaHHS HaBYaJIbHOI Ta JOCITIIHHUIBKOI iSJIBHOCTI Mae
Oa3zyBaTHCS Ha BIATNOBIIHMX IHHOBAIIMHUX MOJEISIX Ta METOAOJOTII s 3a0e3medeHHs
TrapMOHIHHOTO TO€JHAHHSA Ta BOYJOBYBAaHHS PI3HOMAHITHUX MEPEXKHHMX IHCTPYMEHTIB B
OCBITHE CepeIoBHUIIEe 3aKiIaay Bumoi ocsitH [2], [3], [19], [21].

Ilio  ocsimnbo-naykosum cepedoguyem 3aKiady 6uwjoi oceimu  PO3yMIETbCA
CEpENIOBUINE ISUTPHOCTI YYaCHUKIB OCBITHBO-HAYKOBOTO TMpOIleCy (CTyJeHTa, clyxaua,
BUKIIaJ]a4a, METOJUCTA, HAYKOBIIS, aIMIHICTPATUBHO-KEPIBHOTO 1 JIOMOMIXKHOTO TIEPCOHAITY),
B SIKOMY CTBOpEHI HEOOXI1JIHI JOCTaTHI Ta Oe3neyHl yMoBH s ii peamizamii. CepenoBuiie —
e 3a0e3nedyBajibHAa YacTHHA IEJArori4yHOI CHUCTEMH, CYTTEBHH OTOUYIOUHMI KOPUCTyBada
IPOCTIp, Jie pO3rOPTAETHCS HAaBYAIbHO-BUXOBHUI MpOIIEC.

Xmapo opienmosane cepedoguwe 3aknady uwjoi oceimu — OCBITHBO-HAYKOBE
CEepeNIoBUIe, y SAKOMY IS peajtizallii KOMIT FOTepHO-TIpoIeCyalbHUX (DYHKIIIH (3MICTOBO-
TEXHOJIOTIYHUX  Ta  iH(pOpPMAalifHO-KOMYHIKAIHHUX)  LIJIECpsIMOBAaHO  MOOYyHOBaHA
BipTyaJli3oBaHa KOMIT IOTEPHO-TEXHOJIOTIuHa (KOopriopaTuBHA a0o TiOpuHa) iHGpacTpyKTypa
[21]. TobTo BU3HAYATHLHUMH HIO0 JAHOTO MiAXOMYy KOMIIOHEHTAMH CEPEOBHINA € XMapHi
CEpBICH, HOBITHIH BHUJ MEPEKHUX IOCIYT, IO HAJAIOTHCS KOpPUCTyBady iH(OpMaIiiHO-
KOMYHIKaIiiiHux Mepesx 3 BipryanizoBaHor IKT indpactpykryporo. [losiBa xMapHUX cepBiciB
cTaja MOXJIMBOIO B TIPOIECI PO3BUTKY TEXHOJIOTIH xXmapHux oOuucienb (anria. Cloud
Computing), siKi peani3yloThCs 32 YMOB AMHAMIYHOTO MAacCIITa0OBAHOTO JOCTYITY JO THYYKO
OpraHi30BaHOIO IIyJly PO3MOAUICHUX (i3MUHMX abo BIpTyaJbHUX pecypciB, (HANpPUKIAM,
MEpEeX, cepBepiB, GaililiB JaHUX, MPOTPAMHOTO 3a0€3MeUYeHHS Ta MOCIYT), Kl MOXYTh OyTH
IIBUJKO HaJaHi i BUBUIbHEHI 32 YMOBU MiHIMaJIbHHUX YIPABIIHCBKUX 3yCHJIb Ta B3a€MOJIi 3
nmocTavdaibHUKOM (3a MaTepiasiamu National Institute of Standards and Technology USA) [29].

l'onoBHUME pi3HOBHIAMHU CEpBICHUX MOJENEH 3aCTOCYBaHHS XMAapHUX TEXHOJIOTIH €
SaaS (Software as a Service) — «npoepamne 3abesnevenns sk cepsic», PaaS (Platform as a
Service) — «niamghopma sax cepgic», laaS (Infrastructure as a Service) — «ingppacmpykmypa
saK cepeic» [2], [19]. B octanH1 poKW 3 SIBUIUCSA W 1HII TEPMIHH, 11O CTOCYIOTHCS PI3HUX
aCIeKTIB 3aCTOCyBaHHsA XMapHUX cepsiciB. e Taki, sk DBaaS (DataBase as a Service) —
«baza Odanux sax cepgic», MWaaS (MiddleWare as a Service) — «npomigicHe npozpamme
3abe3neyenns sk cepsic», NaaS (Network as a Service) — «mepedrca sik cepgic» Ta 1HIII.
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Jlo OCHOBHUX XapaKTE€pHHUX PHC BUKOPHCTAHHSA XMapHHUX MOJeNied MPHU MPOEKTYBaHHI
KOMIT IOTEPHHUX CHCTEM HajleXaTb: MaclTa0OBaHICTh Ta MPAaKTUYHO HEOOMEXKeHi
00UYHMCITIOBAJIBHI PECYPCH; PO3MOIIIEHUH XapaKTep IOCTYITY 10 OOYHMCIIOBAIBLHUX PECYPCIB;
3HIDKEHHS BUTpAT OpraHi3allii 3a paxyHOK iX 3MIIIeHHS BiJ KalliTAJIbHUX B OIK ONepamiiHuX;
OlTbII BUCOKA HAIWHICTh (YHKIIOHYBAHHSA 1 3aXUCTy JaHMUX; THYYKE HaJallTyBaHHSI
obuncroBasibHOi IKT-iH(pacTpykTypu.

XapaktepHuMH pucamu (GOpMyBaHHS 1 PO3BUTKY xMapo opieHToBaHoro OHC e Taki
BJIACTUBOCTI, SK BIIKPUTICTh 1 THYYKICTh CTBOPIOBaHOTO cepepoBuina. Lli iHHOBawlilHI pucH,
nputamanHi cydacHomy OHC, Bi1oOpakatoTh CyTHICTh KOHIIEMIIIT XMapHUX 004HCIIeHb [19],
[21]. 3 wi€l ToUukH 30py MUTAHHS PO3BUTKY CEPEIOBHILA HE € CAMOLIJUIIO, BOHO BXOJAUTH 10
CKJIaJy TI€BHOI IENaroriyHoi CUCTEMH, MiATpuMye ii (YHKIIIOHYBaHHS. Y TOH jKe dac,
MearoriyHa  CHCTeMa, CBOEK YEProlo, IOCTIHHO pPO3BUBAETHCS — 1€ € 00 €KTHUBHA
3aKOHOMIPHICTh 1i ICHYBaHHsI: 3MIHIOEThCA 11 3MICT, IENaroriyHi TEXHOJIOTil, IIhoBa 1
METOJIMYHA MiICUCTeMH. BuHIKae mpobiema opraHizallii cepefoBHIla y TaKuil crocid, moo
BOHO MAaKCHMAaJbHO BIJMOBiZAN0 TOTpeOl MIATPUMYBATH 1€ PO3BUTOK, TOOTO Malio
BJIACTHUBICTH a/ICKBATHO BIAMOBIJATH IIISIM HAaBYaHHS, OyTH MaKCUMAJILHO 30PIEHTOBAHUM Ha
HEOOXITHICTh 1 MOXJIMBICTh TPOTPECUBHOI 3MIHH. Y TOW JXK€ 4Yac XMapo OpIEHTOBaHE
CEpEeOBHINE HABYAILHOTO 3aKJIay € KOMIIJIEKCHOIO CHCTEMOIO, 1110 MICTHTh 3HAYHY KUIBKICTh
MiJCUCTEM, peamidye pi3Hi (yHKIiI, MO (GOpMYyIOThCS Ha PiBHI BChOTO 3aKiamgy, HOTo
OKPEMOT0 CTPYKTYPHOTO Tiapo3airy. OKpeMoi yBaru motpe0yrTh METOANKH MPOEKTYBAHHS 1
BUKOPHUCTAHHS KOMIIOHEHTIB CEpEJOBHINA JUIsl PI3HUX PIBHIB HOro opraHizailii 3a ymoB
3aMpoBaKEHHS PI3HUX THUIIB XMapo oOpieHToBaHUX 3aco0iB. Tomy anms po3ropraHHs i
BUKOPHUCTAHHS XMapo OpPIEHTOBAHOTO CEpPEeAOBHINA ab00 WOro KOMITOHEHTIB MOXKE
3HAIOOUTHUCS CYKYIHICTh MeToauK [19], [21].

[aTerpOoBaHi CYKYmHOCTI METOAMK HABUYaHHS MOXYTh YTBOPIOBAaTH MemoOOUYHI
cucmemu. Came HasgBHICTb CHCTEMOYTBOpPIOBaJbHOTO (akTopa ((pakTopiB) iHTErpye
CYKYIHICTh METOJIWK HAaBYAHHSI 1 JO3BOJISIE TOBOPUTH IIPO IHTETPOBAHY CYKYIHICTH SIK
cuctemy. “CHCTEMOYTBOPIOBAIHLHUM (DAKTOPOM METOAMYHUX CHUCTEM MOXKYTh BHCTYIATH
CIIOPITHEHICTh 1/4M 3MICTOBAa OJW3BKICTh THX YH I1HIIMX CKJIQJOBHX OKPEMHUX METOJUK
HaBYaHHS a0o0 iX koMmOiHaIlil (MTOBHUX 1 HEMOBHUX): I[ICW HAaBYAHHS 1 BUXOBAHHSI, 3MICTY
HaBUYaHHS, TEJAroriyHUX TEXHOJIOTIH Ta €JIEMEHTIB HaBYAJIBHOTO CEpeIoBHUINA (30Kpema
3ac00iB HAaBYaHHS), Ha SKi CHOUPAIOTHCS BIAMOBIIHI CKIAIOBI METOAMYHOI cuctemu’ [1, C.
312].

Cnpoexmysamu xMapo opieatoBane OHC — 11e 03Hauae TEOPETHUYHO JTOCIIIUTH CYTTEBI
IIJTLOBI 1 3MICTOBO-TEXHOJIOTIYHI (METOIWYHI) aCleKTH OCBITHHO-HAYKOBOTO MPOIECY, IIO0
Mae 31HCHIOBATUCH y IIbOMY CEPEIOBHINI, 1 Ha 1[I OCHOBI OXapaKTepH3yBaTH HEOOX1THUI
JUIs 1[bOTO HOro ckiag i CTPYKTypy (MOoro craTtuky i AMHaMiKy), BpPaxOBYIOUH PO3BUTOK
OyIOBH CepeoBHIIA, BIUIUB 1 OCOOJIMBOCTI B3a€MO3B’SI3KIB HWOTO CKJIAJIHHUKIB 3 1HITMMH
enementamu [1C, a TakoX 3 OTOUYIOUYHMM 3aKJIaJ] BUILOI OCBITH CEPEIOBHINEM, BIIMOBITHO 10
JTUHAMIKH I[1JIeH CTBOPEHHS 1 BUKOPUCTAHHS OTOYYIOYOT'O CEPEIOBHINA, a TAKOX MCUXOJIOTO-
NearoriyHuX, HAyKOBO-TEXHIYHHMX 1 pECypCHHX OOMekeHb Horo (yHKIIOHYBaHHS 1
PO3BUTKY [1].

Ipunyunu dopmyBanHs xmapo opientroBanoro OHC 3akimamy BHUIIOiI OCBITH
OXOIUTIOIOTh TPHUHIIUIINA BIJKPUTOI OCBITM 1 HAayKH, a TaKOXX cHerudiuHi TPUHIUIN:
aJanTUBHOCTI; mepcoHigikamii moctayaHHs  cepBiciB;  yHidikamii  iHppacTpyKTypH;
MOBHOMACHITAOHOI 1HTEPAKTUBHOCTI; THYYKOCTI Ta MacIITaOOBAaHOCT1; KOHCOMIAAIii JaHUX 1
pecypciB; craHmapTu3ailii 1 CcyMmiCHOCTi; Oe3lekw 1 HaaiiHOCTI; IHHOBALIWHOCTI, IO
xapaktepHi came st XOOHC, Ginbin qokinagHo ix oxapakrepusoBany y [19], [21].

[Ipu mpoexTyBaHHI XMapo OpPIEHTOBAHMX OCBITHIX CHCTEM BHHHMKA€ MOXIIUBICTh
MOJTIMIIICHHS] HAaBYAJIBHOTO 1 HAYKOBOTO CIIBPOOITHHUIITBA 32 PaxyHOK Oprasizailii CIiJbHOTO
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JIOCTYITY JIO €JIEKTPOHHUX PECYPCiB, 30KpeMa pecypciB HayKOBO-OCBITHIX MEPEX 1 BIIKPUTHX
iHpopMamiifHuX cucTeM — 0i0JIOTEYHMX, BIJKPUTUX JKYPHAIBHUX CHUCTEM Ta CHCTEM BiJI€O
KoH(pepeHmiii Ta iH. Big3HauaeTbcs pyxX y HampsiMi BUKOPUCTAHHS BIIKPUTHX CHCTEM
HAyKOBHX JIOCHI/DKCHb, SIKUM BJIACTHBI Taki IHHOBAI[iWHI XapaKTePUCTHKH, SK Kpaiia
aJlanTUBHICTh, MOOUIbHICTh, TOBHOMACIITA0OHA 1HTEPAKTUBHICTh, BUTbBHUA MEPEKHHUM JOCTYII,
yHi(piKOBaHICTh iHPpACTPYKTYpH Ta iHII [21].

3.1. 3araabHa Mojejb (opMyBaHHS i PO3BUTKY XMapo OPi€HTOBAHOI'0 OCBiTHHO-
HAYKOBOI0 cepe0BHINA

BpaxoByroun 0coOJMBOCTI €TarmiB MPOEKTYBAHHS XMapO OPIEHTOBAHOTO CEPEIOBHINA,
MO>KHa BUOKPEMHTH KOMIIOHEHTHU TPoIecy (OpMyBaHHS 1 pPO3BUTKY IILOTO CEPEIOBUIINA, 110
B1JIOOPaXYIOThCS B 3arayibHii Mojieni 1iboro mporecy (Puc. 1).

VY nmaniii mMozeni BiZoOpakeHO OCOOJMBOCTI LBOTO MPOLECY, L0 CIHPSIMOBAaHUM Ha
nocsrHeHHs e mnemaroriunoi  cuctemu (IIC), cepen skux ¢opmyBanns IKT-
KOMIIETEHTHOTO (paxiBiyst; po3mupeHHs noctymny 1o IKT; BukopuctanHs B OCBITI 1 HAYKOBHX
JIOCJTIJDKEHHSAX HalCydacHIMHMX 3ac001B 1 TexHoJoT# [19].

L{i1p0BUIT KOMIIOHEHT IOB’S3aHMK 13 BU3HAUYEHHSAM METH 1 3aBJaHb MPOEKTYBAHHS
xMapo opiertoBaHoro OHC, mo B mioMy cropsiMoBaHE Ha OIJbII TOBHE 3aJ0BOJICHHS
OCBITHBO-HAayKOBUX MOTPed YYaCHUKIB OCBITHBOTO Mpoliecy, po3mupenns gocrymy no IKT,
nigsuieHHs piBHs IKT komMmeTeHTHOCTI Ooro yd4acHUKIB, TOOTO HOCATHEHHS 1iiei [19].

il OCBITHBO-HAYKOBUX IiJIeH y mMenaroriyHiii cucreMi BHOKPEMIIIOIOTHCS OCHOBHI
byHKIi, cepen SKUX: HaBYaIbHA, HAYKOBA, PO3BUBAJIbHA, BUXOBHA, KOHTPOJIIOIOYA.

Jiist Toro, mo6 XMapo OpieHTOBaHE cepeloBHINe 3abe3neuyBaio O peamizamio GyHKITii
MeJaroriyHoi CHUCTEMH, Y IIbOMY CEpPENIOBHUINI 3a PAaxXyHOK CTBOPEHHS 1 BUKOPHCTAHHS
BIJIMOBITHUX CEPBICIB 3IiHCHIOIOTbCA (YHKIT 30MpaHHsA, HAKONWYEHHS, 30epiraHus,
BBCJICHHS, TIOJIaHHS, MAaHIMYJIIOBaHHS Ta peopraHizamii JaHWX, YIPaBIIHHS KOMIT FOTEPHO
opienToBannMu 3acobamu HaB4yaHHs (KO3H), BuMmiproBaHHs, KOMyHiKallii, TiATpUMYBaHHS
MpEeAMETHUX eJeKTPOHHUX OcBiTHIX pecypciB (EOP). [lns posropranHs BiAMOBITHUX
KOMITOHEHTIB CEepe/IOBHINA PO3pOOISIETHCS METOJUYHA CUCTEMa HaBYaHHS, IO OyIyeThbcs 3
BUKOPHUCTAHHSIM BHU3HAYCHUX METOMOJIOTIYHUX TPUHIIMITIB, METOMIB 1 MIAXOAIB 00
dbopMyBaHHS XMapo OPiEHTOBAHOTO OCBITHRO-HayKoBoro cepenosuina (XOOHC), cepen sikux
BUOKPEMJTIOIOTh TIPUHITUIIN BIIKPUTOI OCBITH 1 HayKH, a TaKOK MPUHIUIHN crienudiyai came
JUIS  XMapo OpIEHTOBAHMX CHCTEM; 3aCTOCOBYIOTbCS MPOOJIEMHHH, OCOOHCTICHUA,
OTIepaIiTHO-TISTbHICHUM, XOJIICTUYHUHN Ta 1HII KOHIENTyalbHi miaxoau [19].

Jlo ckiagy METOAWYHOI CHCTEMH BXOIUTh CYKYIHICTH CHELiaJbHO pPO3POOICHUX
METOJMK, 0 MOXYTh OyTH peajli30BaHi Ha TPhOX PIBHAX BIJMOBIIHO JO OCHOBHUX THITIB
CEPBICHUX MOJIeJIel XMapHUX TEXHOJOTii: SaaS (mporpamHe 3a0e3neueHHs K cepsic); PaaS
(mmardopma sk cepsic); laaS (iHdpacTpykTypa sik cepBic). KoHuenTyanbHi NpUHIMIH, a
TaKOX 0a30Bl XapaKTEPUCTUKHU 1 CEPBICHI MOJEN XMapHUX TEXHOJIOTIM MOCTAIOTh CHCTEMO
YTBOPIOIOYUM YHMHHUKOM, LI0 00 €HYye OKpEeMi METOJMKH BUKOPUCTAHHS KOMIIOHEHTIB
CepeloBUINla B €AMHY CHCTeMY. BIOmoBITHO A0 MBOTO y CKJIaAl METOAMYHOI CHCTEMH
BUOKPEMJIEHO  METOJMKY  BHUKOPUCTaHHS  HAayKOBO-HABYAIBHOI  XMapu  yCTaHOBH;
BUKOPHUCTAHHS KOMIIOHEHTAa HAaBYAJbHOTO TpW3HadeHHs Ha 0a3i AWS; BUKOpHCTaHHS
KOMITOHEHTa HaBYANLHOTO Mpu3HaYeHHs Ha 6a3i SageMathCloud [19].

Ha ocnoBi Merommunoi cucremu ¢dopmyBadHs 1 po3Butky XOOHC Oynyerbcs
NOTOYHUM BapiaHT WOT0 CKJIALy 1 CTPYKTYpH, SIKHH NEpeBIPSETbCS HA BIAMOBIAHICTH LIOJ0
JIOCTaTHHO TOBHOTO 3a0e3neueHHs (PYHKIIHA MeJaroriyHoi CUCTEMH 3TiTHO 3 BHU3HAYCHUMU
KpUTEPIsAMH. Y BHUIAJKy JOCATHEHHS BIIMOBITHOCTI CEPEIOBUIIE € YCIIIIHO COPMOBAHHUM.
SAxmo ckmag 1 crpykrypa XOOHC He BignoBigae QyHKIISM TIEAaroridHoOi CHCTEMH,
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CepeloBUIlle TMOTPeOye PO3BUTKY, [JII IHOTO TOTPIOHO TIOBEPHYTHUCS JIO TMEPETIIsAIy
BU3HAYEHUX CKIaay i cTpykTypu ¢pyskmiiit XOOHC.

3aranpHa mojzenb (GopmyBanHs 1 po3BuTKy XOOHC oxomumoe eranyd 1 KOMIIOHEHTH
[[LOTO TPOIECY B IIIIOMY, TOJI SK Ha MEBHUX €Tanax JOULUILHO CIHPATUCS Ha IHII MOl
Woro OymoBu 1 (yHKIIOHYBaHHS (IMIATOTOBKA (axiBIsfg; TUIH CEPBICIB 1 EIEKTPOHHUX
pecypciB 'y OyooBi cepeloBHINA; TEXHOJIOTIUHI acleKTH MOCTYIMy JO0 MPOTrPaMHOro i
amapatHoro 3a0e3medeHHs; crenudika BHUKOPUCTAHHS B OKPEMHX Taly3siX, eTamu
NPOEKTYBaHHS). BOHM yTBOPIOIOTH CHUCTEMY MOJIeNei, 00’€IHaHy CHUILHOK METOI0
dbopmyBanss i po3Butky XOOHC [10, 7].

®ynknii XOOHC
Wi i pynknii
. . 36upanns,
TeaarorivHoi
HaKOITMYCHHS,
cucremu (IIC) \ / 3Gepirans,
\ BBECICHHS, ITOJaHHA,
HaBYaJbHA, HAYKOBA, :
Y MeTogu4Ha cHCTEMA MaHIITy TIOBaHHA Ta
po3BHBAJIbHA, (OpMYBaHHS i PO3BHTK peoprasizaiiis 1aHHX,
BUXOBHa, pMy p Y ynpasiians KO3H,
KOHTpPOJIIOI04Ya XOOHC BHMipIOBAaHH,
A KOMYHIKAI[is,
Mertonuka BUKOPUCTAaHHA HAYKOBO- Hi,Z[TpI/IMyBaHHH
HABYAJIBHOT XMapH YCTAHOBH npeametHux EOP
A
MeTouka BUKOPUCTaHHS
KOMITIOHCHTIB HABYAIBHOTO Cucrema
Meroau, . .
. npu3HavYeHHS Ha 0231 AWS cepBicHMX
MIAX0au, » <+ .
Mozeneit
TMPUHIHITN
MeToarKa BUKOPHUCTaHHS
KOMITIOHEHTa HaBYaJILHOTO Saa$
MIpU3HAYCHHS Ha 0a3i Paas
\ SageMathCloud / laas
IHoTounnii BapianT
CKJIANY i CTPYKTYpH
XOOHC Ckiaz i CTpyKTypa
Kpurepiii moTpedye po3BUTKY
BinnoBigHOCTI ‘ 'y
NC<=>XOO0HC
[ Ckaap i ctpykrypa Bianosigae I1C ]

OcraTrouyHuii BapiaHT cKJIaay i CTpyKTypH
XOOHC

Puc. 1. 3aeanvna mooenv ghopmysanms i po36umky oc8imubo-HAYKOB020 XMAPO
OPIEHMOBAHO020 CepedosUuLa.
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3.2. MeroauuHa cucreMa ((OPMYBaHHAI i PO3BUTKY BiIKPUTOro XMapo
OPi€EHTOBAHOI0 OCBITHHO-HAYKOBOI'0 Cepel0BHINa

Jo ckmagy MeToauyHOi cucTeMu (OpMyBaHHS 1 PO3BUTKY XMapO OPIEHTOBAHOTO
OCBITHHO-HAYKOBOTO CEPEOBHINA BXOISATh: METOJWKA BHUKOPUCTAHHS HAyKOBO-HABYAIBHOT
XMapy HayKOBO1 (OCBITHBOI) YCTAaHOBH; METO/MKA BUKOPUCTAHHS KOMITIOHEHTIB HaBYaJIbHOTO
npu3HadeHHs Ha 0a3i TiOpugHoi xmapu AWS; MeToauka BUKOPUCTAHHS —XMapo
OpPIEHTOBAHOTO KOMIIOHEHTA HABYAJIILHOTO MPHU3HAYCHHS Ha 0a3i CIemialTi30BaHOTO CepBicy
SageMathCloud; obrpynToBaHo meroauuHi pexomenpauii 3 gopmyBanas XOOHC Buioro
HaBYAJIBHOTO 3akjany [19].

Memorwo GopMyBaHHS XMapo OpIEHTOBAHOTO OCBITHBO-HAYKOBOT'O CEpElOBHUINA €
CTBOPCHHS HAWOIIBII CIPUATIUBUX YMOB JJII OCOOMCTICHOTO PO3BUTKY 1 JOCSATHEHHS ITLICH
HaBuaHHA. LlpoMy cropuse pO3MIMpPEHHS IOCTYNy [0 EJNEeKTPOHHHX OCBITHIX pecypciB Ta
iHpopMaIifHO-aHATITHYHNX 1HCTPYMEHTIB XMapHUX OOYHMCIICHB; MOKpAIICHHS OpraHizarlii
HABYaHHS 1 HAYKOBO-TIENArOTiYHUX JOCHKeHb; migBuiieHHs [KT-komMneTeHTHOCTI
YYaCHHUKIB HAaBYaHHSI.

3micm crpsimoBaHo Ha (opmyBaHHa IKT-KOMIETEHTHOCTI HAyKOBHX, HAayKOBO-
negaroriyHuX  kaapiB, mpariBHukiB IKT-miapo3ainiB, acmipaHTiB 1 CTYIEHTIB IOJO
BUKOPUCTAHHS PI3HOMAHITHUX XMapo OpIEHTOBAHUX CUCTEM 1 CEpBICIB Yy HAYKOBHX
JOCJIIJDKEHHSAX 1 HaBYAJIBHOMY Tporieci. MeToau HaBYaHHS, IO 3aCTOCOBYIOTHCS Yy XMapo
OpIEHTOBAHOMY CEPEIOBHIII: MOSCHIOBATHHO-TIOCTPATUBHUIN; 3aCBOEHHS TPAKTUYHUX 3HAHB;
YaCTKOBO-TIOIIYKOBHIA; POOJIEMHUH; JOCI THUIIbKHI.

Dopmu opeaHizayii nasyauHsA: NEKLii; MPaKTU4HI 1 JaboparopHi pobortu; pobora B
rpymax; caMocCTiiHa poOoTa; GakylIbTaTUBHI ¥ TPEHIHTOBI 3aHATTS; pPOoOOTa B HaBUAJILHUX 1
JOCTITHUIIPKUX MEPEKHUX MPOEKTAX; MOSICHEHHS Ta 1HAUBITyallbHI KOHCYJIbTAITI.

Cepen inHoBayiiHux opm HABYAHHA [ NIO2OMOBKU HAYKOBUX | HAYKOBO-NeOda202iuHUX
Kaopig, MO MOXYTb OyTH peaii30BaHi JHUIIE Y XMapO OPiEHTOBAHOMY CEPEIOBUIII, TOIIIEHO
3aCTOCOBYBAaTH KOMOIHOBaHUMW TPEHIHT, Y SKOMY MOEIHYIOTHCS OYHA 1 JUCTaHIiiHA (HopMHU
pobGoTu. Y mporeci TPEHIHTY CTBOPIOETHCS CUTYalliifHa €NEeKTPOHHA HaBYaJIbHA MEpexka,
YYaCHHUKHU SIKOT BMOTHBOBaHI Ha 31HCHEHHS KOJIEKTUBHOI AISUTHHOCTI 3@ CHIJIBHUM CIIEHAPIEM.
OprasnizaTop TpPEeHIHTY HaJa€ 3pa3ky YCIHINIHOI AiSIIBHOCTI (Taki, sIK MONepeaHid MaTepian y
mabioHaX HaBYaJIbHUX 3aBJaHb, TaK 1 Taki, IO BUKOPUCTOBYIOTHCS 1HTEPAKTHUBHO,
HaNpUKiIa, 3aco0M BI3yaJIbHOTO Ta ayAiadbHOTO IMOAAHHS POOOYMX JHCTIB MOHITOPHUHTY
npoliecy BUKOHAHHS 3aBlaHb) Ta opraHizoBye IKT-omocepenkoBane ympaBiiHHS IPOIECOM
HaBYaHHsI. TEXHOJIOTiSI MiABUIICHHS AKTUBHOCTI HABYANBHOI isSUTBHOCTI peali3yeThCs 3a
PaxyHOK 3aTy4eHHs 10 TPEHIHTY OKPEMHX YYaCHHKIB-CKCIIEPTIB.

3acobu nasuanHs OXOIUTIOIOTH 3aCO0M XMapHUX TEXHOJIOTIH, cepel AKX — odicHI
cepicu (Google Apps for Education; Microsoft Office 365); cnemianizoBane mporpamHe
3a0e3meveHHs, M0 MocTadaeThesi 3a Moaemo SaaS (SageMathCloud abo iH.); cepBicu
3aranibHOIOCTYHOT XMapH Ha 6a3i IKT-mnardopm (Amazon Web Services, Microsoft Azure
a0o 1H.), cepBicu KopropatuBHOI xMapH Ha 6a3i IKT-mmardopm (Microsoft Azure, Xen, WM
Ware a6o in.).

OcHo8HI munu cepgicHux modenell y XMapo Opi€HTOBAaHOMY CEPEIOBHII B1I0OPaKAIOTh
MOXUIMBI Hampsimu BuKopucTaHHs IKT-ayrcopcuHry uist CTBOpEHHS OCBITHIX CEpBICIB.
3okpema SaaS (Software as a Service) — «mporpamMHe 3a0e3lEUeHHS SK CEpBIC»,
3aCTOCOBYETHCS IS TOTO, 1100 BUKOPUCTOBYBATH B OCBITHBOMY IPOIIECi POrpaMHi JOJATKH,
10 IMOCTavyaroThes B AKOCTi [HTepHeT-cepBicy; PaaS (Platform as a Service) — «mmardopma sik
cepBic» — Ui TOro, 00 po3poOIsATH 1 BHKOPUCTOBYBATH NpPOTpaMHi JOJATKM Ha 0asi
XMapHuX ImIaTtdopm, 1o mocravdaroThes mpoBaiiaepom; laaS (Infrastructure as a Service) —
«iH(ppacTpyKTypa SIK CepBiC» — IJIsl CTBOPEHHS OYyIb-IKHX MPOrpaMHHUX JOAATKIB Ha 0asi
opennu kopuctyBaueM IKT-iHdpacTpykTypu mpoBaiinepa (00UHUCTIOBATBHUX MOTYKHOCTEH,
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pOCTOpYy I 30epiraHHs JaHWX, HAPOIIYBAaHHS IMPOMYCKHOI CIPOMOXKHOCTI MEpexi Ta
MoCTa4aHHs I1HIMMUX 0a30BUX OOYHCIIOBAIILHUX PECypCiB). BBl JOKIATHO METOAMKHU
BUKOPUCTAHHSI XMapo OPI€EHTOBAaHWX KOMIIOHEHTIB BIJIMOBIIHO JO WX CEPBICHUX MoJemei
oxapakTepu3oBaHi y [19].

Ocobnusocmi 0060py Memooux HOpMyBaunHs [ PO3BUMKY XMAPO OPIEHMOBAHO20
0CBIMHbO-HAYKOBO20 CePedosuULyq.

[TpoextyBanuss XOOHC cnmpaeTbcs Ha 3araibHy Mojenb #Horo QopMyBaHHS 1
PO3BUTKY. 3TiHO 3 II€I0 MOJEIUII0 METoJAMuYHa cucteMa (opmyBaHHs 1 po3BuTky XOOHC
OyIyeThCS 13 3aCTOCYBAaHHSAM BU3HAYCHUX METOIOJIOTIYHUX MPUHIIUIIB, METOIB 1 MIAXOMIB 1
OXOIUTIOE PsiZi METOJUK BHKOPHCTAHHS KOMIIOHEHTIB CEpEeOBHUIIA, 110 00’€IHAHI CHCTEMO
YTBOPIOIOUYMM YHHHHUKOM, SIKUM € XMapO OPIEHTOBAHUM MIAXIJI, IO CIIMPAETHCSA HA BIMOBITHI
0a30Bi XapaKTEPUCTHKH 1 CEpBICHI Mojei. 3aBASKH BIACTHBOCTSIM THYYKOCTI 1 BITKPHTOCTI
CepeIoBHUINA, IO 3a0€3MeUyIOThCS Ha OCHOBI XMapHUX TEXHOJIOTIH, METOANK BHKOPHUCTAHHS
HOro KOMITOHEHTIB, SIKi BXOISATH /IO CKJIaTy METOJUYHOI CHCTEMH, 1€ CEpeJOBHINE Ma€ BCl
HEOOXI/THI BJIACTUBOCTI JJIsi TOro, 100 3a0e3neuyBaTy mpolecu i GOopMyBaHHS, 1 PO3BUTKY
fioro ckiany, 1 CTpyKTypH BiATIOBIAHO 10 BiTHOILIIEHb, BUOKpeMileHUX y Mojeni (Puc. 1).

MeToauKy BUKOPUCTAHHS KOMITIOHEHTIB CEPEAOBHINA BIAPI3HAIOTHCS B 3AJICKHOCTI BiJl
oOpanoro croco0y (moneni) posroptanns IKT-indpactpykrypu [19]. Ilpouec posropranus
CepeloBHINa IS PI3HUX MOJENe Oyae MaTh CyTTEBI BiAMIHHOCTI. 30kpema (OpMyBaHHS
cepenoBuia Ha 0a3i cepBicHOi Mojeni SaaS (mporpamHe 3a0e3neueHHs K CEpBIC) MOXe
B1IOyBaTUCS BIAMOBIHO J0 JIBOX OCHOBHUX THIIIB TPYIyBaHHS CEPBICIB, BUOKPEMIICHUX Y
ckinaai XOOHC,— ne cepBicu 3arajibHOTO TNMPU3HAYCHHS 1 CIIEialli3oBaHi (HaBYAIBHOTO 1
HAyKOBOTO Mpu3HadeHHs) [6]. BiamoBimHO 10 mhOro MOXYTh OyTH 3aCTOCOBaHI Pi3HI THITH
CepBICHUX MojeJe, 30kpeMa SaaS, Hanpukiaa, odicHe mporpamHe 3a0e3NedYeHHs, Take SK
Microsoft Office 365. [lo #oro ckmnamy BXOASTh NMPOTPaMHi JOJATKH, IO MOXYTh OyTH
BUKOPHUCTAHI JUIs MiATPUMYBaHHS HaBUaldbHOI a00 HAYKOBOI MisUIBHOCTI HE3aJICXKHO BiJ
MPEAMETHOI Tally31 3aCTOCYBAaHHS (TEKCTOBI PEIAKTOPH, €JICKTPOHHI TaOIuIll, Mpe3eHTaIlli,
cxoBuIna (¢ailyiB Ta iH.), a TaKOXK cepBicu KomyHikarii. Ha 1iif ocHOBI Oyn0 po3pobiieHo
METOAMKY BUKOPUCTAHHS HAYKOBO-HABUAIBHOT XMapy YCTAaHOBH [19].

MeTtoanka BUKOPHCTAHHS KOMITIOHEHTIB HaBYaJIbHOTO MpU3HAUYEHHS Ha 0a3i riopuaHoi
xMapu (3a momemno laaS, iHpacTpykTypu sK cepmicy, Ha 6a31 Amazon Web Services)
BIJIMIOBiJJa€ TPYIi CHELiali30BaHUX CEPBICIB y CKJaJll KOMIOHEHTIB XMapO OpPi€HTOBAHOTO
OHC [19],— ne cepBicu HamanHsa goctyny n1o EOP. ¥V naniit MeTomuili BUKOPHUCTOBYIOTHCS
Tako)k 1 enmemeHtu PaaS (muatdopmu sk cepBicy), 30KpeMa Ha €Tami pPO3TOpTaHHS
BipTyaJibHOTO pobodoro cromy. Lls metommka moke OyTH BHUKOpPHCTAaHA ISl ITHPOKOTO
CIIEKTPY IIJICH Yy 3aJIeXKHOCTI1 BiJ] TOTO, SIKI CEpBICH OyIyTh pO3MIIIeH] B XMapi [19].

Metonuka BUKOPUCTAaHHS  XMapO  OPIEHTOBAHOTO  KOMIIOHEHTAa  HABYAIBLHOTO
MpU3HAYEHHS Ha 0a3i CIeliai30BaHOr0 3arajbHOAOCTYITHOTO CEepBicy (3a Moaeto SaaS, Ha
6a3i SageMathCloud) BigoOpaxae 0COOIMBICTh JAHOTO CIIOCOOY MOCTA4YaHHS MPOTPAMHOTO
3a0e3nedeHHs [8]. Y 1bOMy BHMAAKy BOHO HE MOTpeOye po3ropTaHHs Ha oOnamgHaHi abo
1H(PaCTPYKTYpi 3aKiaay ocBiTH [19].

B ocHOBy ¢opMyBaHHS 1 BUKOpPHUCTaHHSA 1H(GOPMAIIHHUX TEXHOJOTI HaBYaHHS,
30KpeMa pO3pOOJICHHS KPUTEPIiB 1 MOKa3HHUKIB iX €()EeKTUBHOCTI B XMapo OpPI€EHTOBAHOMY
CEPENIOBHII, JOIMUIHPHO TMOKJIACTH KOMIIETCHTHICHMHN miaxin. Lled migxim mae MOKIMBICTH
BiZIOOpA3UTH CTPYKTYpPY HaBYAIbHOI JISUIBHOCTI 3 TOYKHM 30py ii pe3yiabTary — HaOyBaHHS
HaBYaJIbHOT KOMIIETEHTHOCTI, III0 OXOIUTIOE, 30KpeMa, (GOpMyBaHHS HaBHYOK BUKOPHUCTAHHS
3HaHb JUIA BHpIIICHHS MpoOJieM Ta pO3B’sA3aHHS pPI3SHOMAHITHUX THIIB 3aBIaHb, fKi
BUHHKAIOTh y TpeaMeTHii ramy3i [19]. Kpurepii edekTHBHOCTI cepeloBHINa HACTYIIHI:
KpUTEpiil (QyHKIIOHYBaHHsS, TOOTO HAsSBHICTH HEOOXIHOTO CKJIAAY 1 CTPYKTYpHU XMapo
OpPIEHTOBAaHMX CEPBICIB, a TaKOX BIAMOBITHOTO MPOTPAMHO-aNapaTHOrO 3a0e3MevYeHHS,
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JNOCTaTHBOTO IS peamizamii  1ijedl  (opMyBaHHS  CEpENOBHINA; HAYKOBHH, IO
XapaKTepu3yeThes, 30kpema, nokasHukamu IKT-kommeTeHTHOCTI BHKJIAAAYiB 1 CTYJCHTIB 3
BUKOPUCTAHHS XMapHHX TEXHOJOTIA Yy TpoIeci JOCTIPKeHb, HaBUYaJbHUM, IO
xapakTepusyerbcsi nokazHukamu  IKT-koMIeTeHTHOCTI BUKJIagadiB 1  CTYIEHTIB 3
BUKOPHUCTAHHS XMapHUX TEXHOJIOTIH y HABYAJIbHIN MisUTBHOCTI [19].

Ha ocHOBI Bu3HayeHWX KpuUTEpiiB MOTOYHMN BapiaHT ckiaany i ctpykrypu OHC
MEepeBIPAETHCA Ha BIAMOBIAHICTH IIOAO JOCTaTHHO TIIOBHOTO 3a0e3nedeHHs (yHKINH
[IeJarorigyHoi CUCTEMH.

3.3. ExkcnepumeHTajibHe JOCJTIIKEeHHsI 3aCTOCYBaHHsSI  cepBiciB  xMapo
OPi€EHTOBAHOI0 OCBITHHO-HAYKOBOI'0 Cepel0BHINa

XMapo OpieHTOBaHE OCBITHRO-HAYKOBE CEPEOBHINE OyJIO peai30BaHo 1 BIPOBAIKEHO
B [HCcTHTYTI 1HpOpMaUiiHUX TexHonorid Ta 3acob6iB HaBuaHHs HAIIH VYkpainu B xomai
JOCJTITHUIIPKAX TIPOEKTIB Ta TMEAAaroTiuHUX EKCIIEPUMEHTIB, MPOBEACHUX mpoTsarom 2012-
2019 pokiB. Y HayKOBO-HaBYAJbHHUI Ipollec y Iel MepioJl 3ampoBa)KeHO XMapHi cepBicH
BIIKpHUTOI OCBiTH Ta Hayku [7], [19], [20], [21].

@®opmyBaHHs iH(pOpMAIIMHUX pecypciB [HCTUTYTY 31MCHIOBAIOCH Yy CepeloBHILI
HAayKOBO-JIOCTIIHUX Ta OCBITHIX 1H(OpMaIIHHUX MEpeX, a IHTEHCUBHE 3aCTOCYBaHHS
CepBICIB  €JNEKTpOHHUX  0i0mioTex, I[HTepHeT-KOH(epeHiid, HayKOMETpUYHUX  Ta
010,TIOMETPUYHUX XMApPHUX CIIY’KO BIPOBAHKYBAIOCh Y HAYKOBY MisTbHICTH 3 2011 poky.

Ilpogiona ides Oocnioxcenusi TOJNSITa€ B TOMY, IO IJIECIPSIMOBAaHA, HAyKOBO
0oOTpyHTOBaHA CHCTEMa HaBYAJIbHHUX 3aXOIB 13 BUKOPUCTAHHIM 3ac00iB 1 TEXHOJIOTIH XMapo
OpIEHTOBAHOTO CEPEOBUIIA, IHTEIPOBaHA Yy MPOIEC IMIATOTOBKH HAyKOBHX, HAyKOBO-
MeJaroriYHuX, MeJIaroriyHuX KaJapiB y 3aKiaji BHINOI OCBITH, € MEPEIyMOBOIO MOTIMIICHHS
opraizauii OCBITHBOI'O TMpOLECY 1 HAYKOBUX JOCHIPKEHb, MOKpAIIEHHS JOCTYIy [0
€JICKTPOHHUX pecypciB 1 cepriciB, migBuimieHHs piBHSI IKT-KOMIETEHTHOCTI CTYIEHTIB i
BUKIIaJa4iB, pe3ynbTaTiB HaB4aHH [19], [20].

[IpoBigHi 1imei [dOCHIKEHHS BiNOOpaKEHI y e2inome3i, IO 3a YMOB HayKOBO
OOIpyHTOBaHOTO (OPMYBaHHSI 1 PO3BUTKY OCBITHRO-HAYKOBOTO XMapoO OpPI€HTOBAHOIO
CepeloBUINAa 3aKjaJy BHINOI OCBITH HAa OCHOBI 3alpPOBA/KECHHS CHEIiaTbHO PO3p00JIeHOT
METOAMYHOI CUCTEMH MOKHa Oyjie JOCSATTH PO3IIHUPEHHS JOCTYILY 10 €JIEKTPOHHUX OCBITHIX
pecypciB 1 migBuiieHHs eextuBHOCTI BukopucTtanHsa IKT B OCBITHRO-HaAyKOBOMY IPOIIECI.
3aranpHa rinore3a KOHKPETH3YEThCS B YACTKOBHUX T1IIOTE3ax:

— Ha OCHOBI 3alpoOBaPKCHHS CIICHIAIbHO PO3PO0JIEHOT METOJMKH BUKOPUCTAHHS
HaYKOBO-HaBYaJIbHOI XMapu ycTaHOBH Ha 0a3i Microsoft Office 365 y mpouec HaBuaHHS 1
MIJBUINECHHS KBamidikalii HAyKOBUX 1 HAyKOBO-TICAArOTIYHUX KaJpiB MOXKHA OyJe MOCATTH
MOKpAICHHs opraHizarii i miaBUIIeHHs e()EKTUBHOCTI HAYKOBUX JOCTIHKCHb;

— 3aB/SIKM 3alIPOBA/KCHHIO B HAYKOBO-OCBITHIN MPOIIEC XMapHUX CEPBICIB HAYKOBOTO
NPU3HAYCHHS MTOKPAIIUTHCS PIBEHb YIPOBAKCHHS HAYKOBUX JIOCIIKEHb (ONPUITFOIHEHHS,
PO3MOBCIO/PKEHHS 1 BUKOPUCTAHHS iX pe3ysbTaTiB);

— 3aBJISIKM 3alPOBAJPKEHHIO B HABYAJIBHHI MPOIIEC 3aKJIaay BUIIOI OCBITH CHEIiabHO
PO3pO0IEHUX METOAMK BUKOPUCTAHHS XMapoO OPi€EHTOBAHOTO KOMIIOHEHTY Ha 0a3i riOpuaHoi
xMapu (AWS), a Takox cremiam3oBaHoro cepicy (SageMathCloud) moxHa pocsrta
3pocranHs piBHs IKT-koMIeTeHTHOCTI BUKJIa1aviB i cTyJeHTiB [19].

JocmikeHHs 3M1MCHIOBATIOCS BIPOJIOBXK 12 POKIB 1 OXOITIOBAJIO TaKi €Tanmyd HAyKOBO-
nefarorigHoro momryky [7], [19]:

ITiocomosuuii eman (2007-2009): mpoBeaeHO BUBYEHHS  aHai3 CTaHy MpoOJieMH
JOCIIJKeHHS, OOIPYHTYBaHHS 1 BU3HAUCHHS IIUJICH, pe3yabTaTiB BITYM3HAHUX 1 3apyOiKHUX
JIOCJIIJDKEHb, TEOPETUYHUX 3acajl, a caMe: PO3IJIIHYTO MOCBiI (OpPMYyBaHHS 1 PO3BUTKY
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OCBITHBO-HAyKOBOTO CEPENIOBUINA B 3aKjajaxX BHIIOI OCBITH, MPOAHATI30BaHO 3pa3Ku
amapaTHO-TIpOrpaMHOro 3a0e3nedyeHHss Ta iH(OpMaliiiHO-KOMYyHIKaiMHUX IuaThopm, iX
pO3ropTaHHs, 3MICTY 1 TEXHOJIOTIH MATOTOBKA HAYKOBHX 1 HAYKOBO-TICIArOTIYHUX KaApiB 3
METOI0 BHSBIICHHS HENOJIKIB 1 CyNepeyHOCTeH, NUIAXIB 1X IMOAOJIaHHS; C(HOPMYIHOBAHO
TEOPETHYHI OCHOBH, MpHUHIMUINHU, BUMOTH 10 (opmyBanHs IKT-cepemoBuma B 3akimamax
OCBITH, 3/11iCHEHO KJacu(iKallilo eIEeKTPOHHUX PECYPCIB 1 CEpBiCiB.

Ananimuko-xoncmamysanvuuii eman (2009-2014): chopmynboBaHO rinoTesy, MeTy 1
3aBJAaHHS JOCTIJDKEHHS, OOIPYHTOBAaHO KOHIENTyalbHI Ta METOAOJIOTIYHI 3acaju;
po3pobJieH0 TporpaMy JOCHTIDKCHHsS; OOpaHO eKCIIepUMEHTAIbHY 0a3y  JOCIiKEHHS
(CTBOpPEHO CIUIBHI HAYKOBO-ZOCHIIHI JabopaTtopii [HCTUTYTY iH(pOpMALIMHUX TEXHONOTIH 1
3aco0iB HaBuaHHs HAIIH VYkpainu 3 Bummmu HaB4anbHuMH 3akmanamu (Kpuswit Pir,
Xepcon, TepHomisb), YKIAJAEHO Yroau MPO MPOBEACHHS TOCTIKEHHS; BU3HAUEHO JTOCIiIHO-
eKCIICpUMEHTAIbHI METOJMKH; BCTAHOBJICHO KUIBKICHMM 1 SIKICHMM CKJIaJ YYacHHUKIB
EKCIIEPUMEHTY; MPOBEICHO ONMUTYBAHHS CTYACHTIB 1 BUKJIAJauiB 100 CTaHy BIIPOBAKCHHS
1 BUKOopucTaHHs xMapo opieHToBaHoro OHC y 3akmanax ocBiTH).

@opmyeanvruti  eman  pocmimxeras  (2015-2018):  3mpilficHEHO — IOCIHITHO-
eKCIIEpUMEHTATIbHY TMEPEBIpKY TilOTE3W, KOHIENTYAIbHUX TMOJOXKEHb JIOCIIIKEHHS,
anpoOarfito 3MicTy Ta HayKOBO-METOJUYHOrO 3abe3nedeHHs mporecy (OopMyBaHHS
HaBYaJIBHOT Ta JIOCIITHUIILKOI KOMIIETEHTHOCTI HAYKOBUX 1 HAyKOBO-TIEIarOTiYHUX KaJpiB B
YMOBaxX XMapoO OpPIEHTOBAHOTO CEPEJOBHUINA, NMPOBEICHO aHaNi3 MPOMDKHHMX pE3yJbTaTiB
OIUTYBaHb, KOPEKIIII0 EKCTIEPUMEHTAIBHAX METOIHK.

Vsazanvuweanvnuti eman nocmimxenas (2019 p.): mpoBeaeHO CcHCTeMAaTH3AIlIIo,
y3arajbHEHHs W OMpAaIOBaHHS JaHUX, aHaJi3, CUCTEMAaTH3alIlI0 Ta 3M1IMCHEHO 1HTepIpeTaltii
pe3yabTaTIB TEOPETUUHUX 1 EKCHEPUMEHTAIBHUX OCITIIKEeHb, (OPMYIIOBAHHS 3arajbHHUX
BHCHOBKIB.

Possutok excriepumentanbHoi gisuibHOCTI [IT3H HAITH Vkpainu, mo BinOyBaBcs B 11i
pOKH, 30KpeMa IIOAO CTBOPEHHS 1 (YHKIIOHYBAaHHA CHUIBHUX HAYKOBO-JIOCIITHUX
naboparopiii, Oymo BUCBiTIeHO Yy psai myOmikamind [7], [19], [20], [21]. 3okpema Ha Oa3i
CIIUTBHUX JlTabopaTopii Oys0 PO3TOPHYTO XMapoO OPIEHTOBaHI KOMIIOHEHTH 1 CEPEIIOBHIIA,
BIIPOBA/KEHI y MPOLIEC HABYAHHSA psAy 1HGOPMATHMYHUX Ta MAaTEeMAaTHYHUX AUCIUILIIH [32,
33, 34].

B excnepuMeHTaNbHIN AiSNIBHOCTI BUKOPHUCTOBYBAJIMCS TAaKOX XMapo OpI€HTOBaHi
3aco0M 1 €JIEKTPOHHI PEeCypCH, po3po0JieH] Ha 0a3i 1HIIMX 3aKJIaIiB BUIIOI OCBITH, 3 SKHMH
MIPOBOAMIINCS CIIUTBHI JTOCIIPKEHHS, 30KpeMa HarioHaJpHOro MeIaroriyHoro YHiBEpCUTETY
imeni ML.II. JlparomanoBa, [[poroOWMIpbKOro mneAarorivHOro yHiBepcuUTeTy, UepKachbKoro
JIEP’)KaBHOTO TI€IaroTiYHOTO yHIBEpCHUTETYy, HarioHanpHOro yHiBepcuTeTy OlopecypciB i
NPUPOJOKOPUCTYBaHHS, 1HIIUX 3akiamiB [12, 19]. ¥V 2018 poui IHcTuTyT iHpOpMamiiHUX
TEeXHOJIOT1H Ta HaBYaIbHKX 3ac00iB HAITH Ykpainu craB omHUM 13 TapTHEPIB MIXKHAPOTHOTO
NpOEKTY, 10 BigOyBaBcs 3a miaTpuMku Bumerpaacekoro ¢ouay (Visegrad Fund,
https://www.visegradfund.org/). ¥ xonui peamnizarii MpoeKTy BUBYAIHCS NUISIXH BUKOPUCTAHHS
XMapo OpIEHTOBAHMX CEpPENOBHUIN 13 BHUKOPHCTAHHSIM HaBYAIbHUX pPOOOTIB, CEpBiCIB
OTIpAIfOBaHHs 0a3 JMaHMX, MOBHHMX TEXHOJIOTIH Ta 1HIIMX JJIS MATPUMYBAHHS PI3HUX THIIIB
OCBITHBOT'O Ta HAYKOBOTO CITIBPOOITHHUIITBA Y BIpTyaJIbHUX KoJieKTuBax [16], [18].

Ha ¢opmyBansHOMY eTami JOCIHITHO-EKCIIEPUMEHTAIBLHOT POOOTH OYyJ0 PO3TOPHYTO
xMmapo opientoBani 3aco0u IKT HaB4aHHS 1 HAYKOBHX JOCIHIKCHb;, CTBOPEHO XMapo
OpPIEHTOBAaHE CEPEIOBHUIINE 13 BUKOPHUCTAHHSAM BIAMOBITHUX PO3POOJICHUX KOMIIOHEHTIB,
30KpeMa 0yi10 po3pobIeHO HAYKOBO-HABUAIBHY XMapy BIAIITY 1 YCTAaHOBH 13 BUKOPHCTAHHSAM
Microsoft Office 365 (SaaS), psn HaBuanbHUX KOMMOHEHTIB Ha 0a3i AWS (PaaS, laaS),
TaKO 3aCTOCOBYBAJIUCS 3arallbHOJOCTYITHI XMapHI CEpBICHM HAaBYAJIBHOTO 1 HAYKOBOTO
npuszHaueHHs Ha 0a3i Google, SageMathCloud, xmMapHi cepBicH €JIeKTpOHHUX Oi0Ji0TeK,

12
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€JICKTPOHHUX KYPHAIBHUX CHCTEM, OIpAI[IOBaHHS TEKCTIB, BIICOKOH(MEPEHII-3B 3Ky Ta 1HIII
(SaaS) [19]. byno po3po0ieHO METOIUYHY CHUCTEMY 1 OKpeMi METOAMKHA BUKOPUCTAHHS IIUX
KOMITOHEHTIB, Kputepii omiHoBaHHsS piBHSI cpopmoBanocTi IKT-xkommereHTHOCTI 3
BUKOPUCTaHHS XMapHHX TEXHOJOIIM HayKOBHX 1 HAayKOBO-TIEJAroriyHUX MpaIliBHUKIB
(HaBYAJIbHMM 1 HAYKOBHIA), BU3HAYEHO HU3KY MOKA3HHKIB IIOJI0 OpraHizamii 1 e)eKTUBHOCTI
HAyKOBHX JIOCHIJKEHb, YIPOBA/KEHHST HAYKOBUX PpE3YNbTaTiB, (GOpM 1 BHJIB HAaBYAIBLHOI
IismbHOCTI  [7]; mpoBemeHi TPOMDKHI 1 KOHTPOJIBHI ONMUTYBaHHSA, 3IMCHEHO aHai3
MPOMDKHUX Pe3yNbTaTiB AOCTIKeHHS. Ha migmcyMkoBoMy erari 3[M1HCHEHO 1HTEpIpeTalliio i
aHaJi3 OTPUMaHUX JaHUX, Y3arajJbHEHO pE3yJbTaTH, CPOPMYIHOBAaHO BHUCHOBKH 1
pexomenaamii [19], [20], [21].

®opMyBaHHS KOHTPOJIBHUX Ta €KCIIEpUMEHTAIILHUX TPYI BIOYBalIOCh 13 ypaxyBaHHIM
Takux ymoB [19]:

— y KOHTPOJIbHUX TPYIax y4YaCHUKU €KCIIEpUMEHTY OyJiM WieHaMU HayKOBO-OCBITHHOI
CHUTPHOTH THX, XTO IIKABUTHCS TUTAHHSIMH BIIPOBA/KCHHS 1 BUKOPUCTAHHS XMapHUX
TEXHOJIOT1H, MpaIoBajil B HaBUAJIbHHUX 3aKJIajax, J€ 3acCTOCOBYIOTbCA LI 3acobu, e Oyno
PO3TOPHYTO BIAMOBITHE CEPEIOBHIIE, AJIe HE POXOIMIN HIJIECIPIMOBAHOTO HABYAHHS 11010
BUKOPUCTAHHSI XMapHUX CEePBiCiB (58 HAyKOBUX 1 HAYKOBO-TIEIarOTIYHUX MPAIIBHUKIB).

— B GKCIIEPUMEHTAILHUX TPyMaX yYaCHUKU TAKOX HAJIKalU 10 HAYKOBO-OCBITHBOI
CHUIbHOTH THX, XTO IIKaBUTHCS BHUKOPUCTAHHSIM CEPBICIB XMapHHX TEXHOJIOTiH, ane
BOJHOYaC  OynM  WICHaMH  CHOUIBHUX  HAyKOBO-AOCHIAHMX  Jlaboparopiii i3
eKCIIEPUMEHTAIbHUMU HaBYaJbHUMH 3aKjaJaMd abo0 MPOXOIWIM HaBYaHHS B MeKax
poBeeHHS AociikeHHs (60 HayKOBHX 1 HAYKOBO-TIENAaroriYHuX npamniBHuKiB) [19], [21].

AHai3 pe3ynbTatiB (OopMyBaIbLHOTO €TaIly MeJaroriyHoT0 eKCIEPUMEHTY TTOKa3aB, 110
BIIOYJIOCS CTAaTHCTHYHO 3HAYYIIe MOKPAIICHHS oOpraHizaimii 1 MigBUIIEHHS €()EKTUBHOCTI
HAyKOBUX JOCIHI/KEHb, KpPIM TOTO, 3POCIAH TOKa3HUKH €(PEKTHBHOCTI BIPOBAKCHHS
(onpuITIOIHEHHSI, PO3MOBCIO/PKEHHS 1 BUKOPHCTaHHS) iX pe3yibTariB. bimbmn mokmagHo i
JaH1 BUCBITJIEHO y [19].

Takox aHasi3 JaHUX EKCIEPUMEHTY BHUSBHUB, 110 PO3MOJILT MOKA3HUKIB cPOPMOBAHOCTI
IKT-koMIieTeHTHOCTEH 3 BHUKOPHUCTAHHS XMapHUX TEXHOJIOTIH B EKCIIEPUMEHTAIbHUX 1
KOHTPOJIBHUX TpylaxX Ma€ CTaTUCTUYHO 3HAUYII BIJAMIHHOCTI, 3yMOBIIEHI BHUKOPHUCTAaHHSIM
BIJIMOB1/THOT METOJIUYHOI CHCTEMH B HaBYaHH1 HAYKOBUX 1 HAYKOBO-TIEIarOTIYHUX KaJIpiB, 110
HiATBEPIKYETHCS 3riiHO KpuTepito Dimepa (pemn=2,04>¢0,05=1,64), (Puc. 2).

60 e
48,05
50 S B YacTKka y4yacHUKiB 3
40 : BUCOKUM piBHem IKT]
KomneteHTHOCTi (KI)
30 El YacTKka yyacHuKiB 3
20 1265 14,65 BUMCOKUM piBHeMm IKT|
10 e SHERE KomneTeHTHOCTi (EI)
0 i

Do ekcn. Micna ekcn.

Puc. 2. Bumiprosanns piens IKT-komnemenmuocmi 3 BUKOPUCTMAHHSA XMAPHUX
MEXHONI02IU Y4ACHUKIE eKCNePUMEHMANbHO20 O0CII0NHCEHHS
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OTxe, 3aBIAKH IIHPIIOMY 3aJIy4EHHIO 3acO0IB 1 CEpPBICIB XMapO OPIEHTOBAHOTO
CEpeIOBHINA B MTPOIIEC HABYAIBLHOT 1 HAYKOBOT AisUTBHOCTI MOXHA JIOCSTTH MO3UTUBHUX 3MIH Y
3MIMCHEHHI ITI€T TISTTLHOCTI, TOKPAIIECHH] 11 AKICHUX Ta KUTbKICHUX TTOKA3HMKIB, 3aCTOCYBAaHHS
HOBUX (OpM Ta Mojelnel ii opranizaiii, 110 MO3UTUBHO BIUIMBA€ Ha HABYAJIbHI PE3YJIbTaTH,
Ha 3arajbHUN PO3BUTOK CUCTEMHU OCBITH Y KpaiHH.

4. BUCHOBKH

[lenaroriyHo BHBa)K€HE Ta JOLLUIBHE 3alpPOBA/KEHHS B OCBITHHO-HAYKOBHH TMPOIEC
3aKJIaay BUIIOI OCBITM XMapHUX TEXHOJOTiH, (pOpMyBaHHS 1 PO3BUTOK OCBITHBO-HAYKOBOTO
Cepe/IOBUINlA HA Il OCHOBI € YHHHUKOM PO3IIUPEHHS IOCTYIY J0 €IEKTPOHHUX OCBITHIX
pecypciB, migBumieHHs edeKkTuBHOCTI 3actocyBanHs IKT. BaxmmBa ymoBa uisi I[bOTO —
ynockoHasieHHs [KT-koMmeTeHTHOCTI HAayKOBHX, HAyKOBO-TIEIArOTIYHHUX MPAIIBHUKIB 1
CTYZCHTIB 13 BUKOPHCTAaHHs XMapHUX TexHoJorii. Tyr moTpiOHO BpaxoByBaTH HaBYAIBHUH 1
HAyKOBUU KpUTEpii CPOPMOBAHOCTI IIi€] KOMIIETEHTHOCTI, IO XapaKTEPU3YIOTHCS PSAIOM
MOKa3HMKIB 100 Opraizamii 1 eQeKTHMBHOCTI HAayKOBHUX JOCIHIIKEHb, YIPOBAKCHHS
HAayKOBHUX PE3yJbTaTiB, (OpPM 1 BUJIIB HABYAIBHOI JISTTHHOCTI.

[Mutanus noGopy XMapo Opi€EHTOBAaHUX 3acO0IB 1 CEpBICiB, BUBUCHHS iX PI3HHX
CYKYITHOCTEH, 1HTEerpailisi B CHCTeMaxX MiATPUMYBAaHHS BIIKPUTOI CUCTEMHU OCBITH Ta HAyKH,
MOETHAHHS IHTENEKTYyallbHUX, MOBHUX TEXHOJIOTI Ta MEPEeKHUX CEpBICIB yTBOPIOE
NEPCIEKTUBY JJIS MTOAATBINNX JOCTIKCHD y JAHOMY HAIIPSIMI.
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AHnHoTauus. B craTbe ocBelIeHbl pe3yIbTaThl TEOPETUUECKUX U HKCIEPUMEHTAIBHBIX HCCIIEI0BAHUI
npoOJieM TPOCKTHPOBAHMs, BHEAPCHHS W HCIOJB30BAHUS OTKPHITOW OOJIAYHO OPHCHTHPOBAHHOM
cpenbl BBICIIETO0 y4eOHOro 3aBefeHus. OCBEIICHBI HAYYHO-METOAWYCCKHAE OCHOBBI HCCIICHOBAHU,
MOHSATUHHO-TEPMUHOJIOTUIYECKUI anmapar, OTpeIeNICHbI METOI0JIOTMYECKHUE [IPUHLUIIBI
MPOSKTUPOBAHMS CPEIbl, 000OCHOBAHHO OOIIYIO MOJIENb M METOJNUYCCKYIO CUCTEMY e¢ (DOPMHUPOBAHUS
W pa3BUTHSA. B Monenmu OTpakeHbl OCOOCHHOCTH TIporiecca (POpMHUPOBAaHHMS W PA3BUTHS CPEIBI,
HAIPaBJICHOTO Ha JIOCTIDKEHHE IIEJIeH TMelarorunieckoil CUCTEMBI, Cpelr KOTOPBIX - (hopMHUpOBaHWEe
HKT-komMneTeHTHOTO crienanuicta; pacmmpenue poctyna kK UKT; ucnons3oBanue B 00pa3oBaHUN U
HAYYHBIX WCCJICIOBAaHHUSAX HAaWOOJIee COBPEMEHHBIX CPEICTB W TEXHOJOTHI. MeToandeckas chUcTeMa
OXBATBIBACT PSIJT METOJMK, OOBEANHEHHBIX CHCTEMOOOPa3yIONM (GaKTOPOM, B OCHOBE KOTPOTO JICHKHT
00avyHO OPHEHTUPOBAHHBIN TTOIXO0/1, OTIMPAFOIIHIACS Ha COOTBETCTBYIOIIHE 0a30BbIe XapaKTEPUCTUKU H
CECPBUCHBIC MOJICITU. B COCTaB CHCTEMBI BXOJAT: METOIUKA UCIIONB30BAHMS HAYYHO-yICOHOU 00JIaYHO
OPHCHTUPOBAHHOM CpPEIIbl, HATIPABIICHHAS HA YITy4IIICHUE OPraHU3ally 1 OBBIIICHUE Y(PHEKTUBHOCTH
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HAy4YHBIX WCCIICIOBAHUI, BHEAPCHUS WX PE3YJbTAaTOB, MCTOJWKUA HCIONB30BAaHUS  OOJAYHO
OPHCHTUPOBAHHBIX KOMIIOHCHTOB Y4eOHOro Ha3HaucHUs Ha 0aze rubOpumHoro odmaka AWS a taxke
CIICIMATM3UPOBAHHBIX TPEAMETHO-OPHEHTUPOBAHHBIX CEepBUCOB. OXapaKTepr30BaHBI ITyTH OTOOpa
METOIMK Ha 0a3e MPemyIoKeHHOW MOJENM B MENArOTMYECKHX CHCTEMax BBICIIEr0 00pa30oBaHM,
OTIpe/ieNieHsl TYTH WX HCHonb30BaHus. OCyIIecTBIEHBl aHAIW3 W OICHKA OIBITA BHEAPCHUS M
WCTIOJBE30BAaHMS OTIEIBHBIX CEPBHCOB M KOMIIOHEHTOB OOJIAYHO OPHMEHTHPOBAHHOW 00Pa30BaTeIbHO-
HAyYHOW Cpembl B YYPEXKIOCHUSX BBICHIETO O0pa3oBaHMsA YKpawHBl. I[IpHBENeHBI pe3yiIbTaTHI
SKCTIEPIMEHTANIFHBIX HCCIIEOBAHMI MCIIONB30BAaHMS CEPBHUCOB 00JaYHO OPHEHTHPOBAHHOHM CPEIbl B
Mpolecce MOATOTOBKM HAYYHBIX, HAYYHO-TIEJArorMyecKuX, IMEeAaroruueckux Kaapos. [IpoBeaeHb
AHAJIN3 ¥ OIICHKA MEPCIICKTUB Pa3BUTHS 00JIAYHO OPUCHTUPOBAHHOW 00Pa30BaTEIBHO-HAYYHOM CPEIb
Ha OCHOBAaHUHU MPEI0KEHHBIX MOIXOJIOB.

KnwueBble cjoBa: 001a4HO OpHUCHTHUpPOBAaHHAA CpEaa; 00J1auHEIE CCPBUCHI; OTKPBLITOC
06pa30BaHI/Ie; I/IH(I)OpMaIII/IOHHLIe PECypChl; HAYYHbIC UCCIICAOBAHUS.
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Abstract. The results of the theoretical and experimental studies of the problems of designing,
implementation and use of open cloud based learning and research environment in a higher
education institution are covered in the article. The scientific and methodological foundations of
the research, the conceptual and terminological apparatus, the methodological principles of
environmental design are outlined, the general model and methodical system of its formation and
development are substantiated. The model reflects the features of the process of formation and
development of the environment, aimed at achieving the goals of the pedagogical system, among
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which there are the formation of an ICT-competent specialist; increasing access to ICT; use of
modern tools and technologies in education and research. The methodological system
encompasses a number of methods that are integrated on the system-forming factor of a cloud-
based approach that relies on relevant baseline characteristics and service models. The system
includes: the method of using a research-educational cloud of an institution, aimed at improving
the organization and increasing the efficiency of scientific research, implementation of their
results; the method of using the cloud learning components based on the AWS hybrid cloud as
well as specialized domain-oriented services. The ways of methods selection within the proposed
model in pedagogical systems of higher education are characterized, the ways of their use are
determined. The experience of implementation and use of individual services and components of
cloud-based learning and research environment in higher education institutions of Ukraine has
been analyzed and evaluated. The results of experimental studies of the use of cloud-based
services in the process of scientific, scientific-pedagogical and pedagogical personnel training are
presented. The analysis and evaluation of the prospects for the development of the cloud-based
learning and research university environment is presented basing on the proposed approaches.

Keywords: cloud based environment; cloud services; open education; information resources;
scientific research.
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