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CninibHa  HayKoBO-JIOCHiAHA Jabopatopiss Oyna crtBopeHa 2013 poky B
TepHOMiTBECPKOMY HAIlIOHATLHOMY TMEAAroriyHOMYy yHiBepcuTeTi iMeHi Bomonumupa
['matioka ©Ha 06a31 kadenpu iHQOpPMAaTHKKM Ta METOAMKM 11 HaBYaHHA (i3UKO-
MaTeMaTU4HOro (axkynbTeTy. MeToro ii (pyHKIIOHYBaHHS € KOOpAMHALlSl Ta BUKOHAHHS
HAyKOBO-JIOCTIAHUX poOIT 3 mpoOieM BHKOPUCTAaHHS XMapHUX OOYHMCIEHb, IO
BuKoHYy10ThCs Y THITY imeni Bonogumupa ['Hatioka ta [HCTUTYTI IM@pOBI3alii OCBITH
HamionaneHoi akazemii memaroriynux Hayk Ykpainn (mo 2020 poxky [HcTHTYT
1H(popMaLiitHUX TeXHOJOr11 1 3aco01B HaByaHHs HAIIH Ykpainm).

OCHOBHUMU 3aBJIaHHAMM JIabopaTopii Oyiu:

— JlocnipkeHHsT  3aCTOCYBaHHSI — 3arajlbHOJIOCTYINHUX  XMapHHUX IUIaThopM,
30KpeMa iX pO3ropTaHHs Yy 3aKjiaJjaX BUIOI Ta 3arajibHOI CEpEAHbOI OCBITH.

— BuBYEHHS MOXJIMBOCTEH 3aCTOCYBaHHS XMAapHHMX TEXHOJIOTIN Yy mpoleci
npoektyBanHs [T-iHppacTpykTypu BH3.

— IlpoexTyBaHHS XMapHUX Ja0OpaTopiii BUBYEHHS OKpPEMHX 1H(OPMAaTUYHHX
JUCLUILUIIH Ta pO3pOOJICHHS BIAMOBIAHUX METOIUK.

— Po3po0neHHsT METOAWK 3acTOCYBaHHS XMapHUX OOYHCIEHb Yy TIpolieci
MIATOTOBKHM MariCTpaHTiB HEMPO(iIbHUX CIEIiaIbHOCTEH.

bynu BuBueHi moximBocTi matdopm Google Workspace ta Microsoft 365 mono
HaJaHHS MOBCIOIHOTO JOCTYIY JI0 JIaHUX Ta pecypciB. byno KoHcTaToBaHO, 1110 MOXKHA
OpraHiuyHO IHTErpyBaTH B HasiIBHY CHUCTEMY 3ac001B HaBYaHHS CTOCOBHO aBTEHTH(IKaIli
KOPHCTYBa4iB 1 iX JOCTYIy 1O OCBITHBOTO KOHTEHTY [2], 1m0 Oys0 MiATBEPIKECHO
TEXHOJIOTIIMM, IO 3a0e3MeUyl0Th 1IHTerpanito nomyispHoi B 3BO cucreMu ynpapiiHHA
HapuaHHssM MOODLE 13 cepBicamu Google Workspace (Gmail, Google uck,
Kanennap) ta Microsoft 365 (Calendar, OneDrive, Outloook).

Byno oOrpyHTOBaHO NOUIIBHICTh 3aCTOCYBaHHS KOPHOPATUBHUX AaKaJAEMIYHHMX
XMap B Tpoleci maroroBku ManOyTHix [T-¢axiBmiB 1 yuutemB i1HPOPMATHKHU.
BpaxoByroun oOMEXeHHsI OCBITHIX TPaHTIB BiJ MPOBIJHUX MOCTa4ajJbHUKIB XMapHUX
CEepBICIB, BUKOHAHO MOpPIBHUILHUI aHami3 Ta o0pano Apache Cloudstack Ta Proxmox
VE, sax mmardhopmu uisi KOPIOpPaTMBHUX akKaJeMiyHUX xMmap. bymo BUKOHaHO
MPOEKTYBAaHHA  MOZEJIe  XMapo-OpiEHTOBAHOTO  cepeloBUIa  (KOHLENTYaJbHOI,
JTUAAKTUYHOI, CEpBICHOI, aIMIHICTPYBaHHS ), pO3TOPTAaHHS BKa3aHUX IJIaTGopM, a TaKOK
ix KoH(IirypyBaHHS BIAMOBIIHO /10 MOTPEO OCBITHHOTO MPOIECY MIATOTOBKH BKAa3aHO1
Kareropii 3700yBadiB. BHaACHiIOK aHaji3y KOHIENTYyaJlbHUX OCHOB Ta CHUCTEMaTH3allli
MPaKTUYHOTO JOCBIAYy BHUKOPUCTaHHS TuiaTopMm Oylid BHU3HAYEH1 3aBJaHHA LIOJO0 iX
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CYNPOBOY, 30KpeMa OIlIHIOBAHHS MPOAYKTUBHOCTI, 3a0€3MeUeHHs eJaCTUYHOCTI
OOUMCITIOBATBHUX  PECypCiB, PE3EpBHOTO  KOMIIOBAHHS  CKJIAJHUKIB  XMapHUX
iH(ppacTpykTyp. 3 METOI0 aBTOMarH3allli BKa3aHUX 3aBjaHb Oynu BuBYeH1 API-pyHkiii
oOpaHux miathopm.

byno koHcTaroBaHo, IO JUIsi BUKOHAaHHS 3aBIaHb PO3TOPTaHHS  CHiA
JOTPUMYBATHCS MOJIOKEHb PO3POOICHUX MOJEIIEH, a TAKOX 1110 JOCATHEHHS Pe3ylbTaTy
MOKJIMBE 0€3 BHUKOPUCTAHHS JOPOTOBapTICHOTO CEPBEPHOrO 3abe3neueHHs. 30Kpema,
MIPOIIeC pO3ropTaHHs xMapH Ha 6a3i Proxmox VE € TexHIYHO € MEHIII CKJIaTHAM 1 MOXKE
OyTH BUKOHAHUM 3a KOpOTIIH Yac, mpote riargopma Apache Cloudstack nanae Oinbin
(dhyHKITIOHAIBHI 3aCO0U 1711 BAKOPHUCTAHHS Y OCBITHHOMY IPOIIECI.

Ha ocHOBi ananmizy OCBITHBO-NIPOQECIHUX MpOrpaM TMEPIIOro pPiBHSA BHUIIO]
ocBitu cnemianbHoCcTi 014.09 Cepenns ocBita (Indopmarrka) Oyi0 po3pobIEHO 3MICT 1
METOJUKY KypciB «OrnepaiiiiHi cuctemu», « KoM’ roTepHi Mepexi», « AAMIHICTpYyBaHHS
KOMIT' FOTEPHHUX MEPEX» Ta KOMIT FOTEPHOI MPAKTUKHU 3 BUKOPUCTAHHIM PO3TOPHYTHX Ha
ocHoBl XOCH xmapuux mnabopatopiii. B OCHOBY MeTOAMK MOKJIAJ€HO KOHIEMIIIIO
KOMOIHOBAaHOTO HaBYaHHS 3 BUKOPHUCTAHHSIM MAaCOBUX BIIKPUTHUX OHJIAMH-KypciB. J[o
3a3HaYeHUX J1abopaTopiid OyJI0 IMILIEMEHTOBAHO:

e pO3pO0OJIEHI  aBTOPCHKI ~ HABUallbHI ~ Marepiayii,  OMyOJiKOBaHI  Ha
YHIBEPCUTETCHKOMY CEpBeEpI1 €IEKTPOHHUX KYPCIB;

e Temu KypciB MepexHoi akagemii Cisco (NDG Linux; CCNA. Beryn 10 Mepex;
CCNA. OcHoBu KoMyTallii, MapuipyTtu3aiii Ta ©0e3apotoBux wmepex; DevNet
Associate);

e BIpTyaJlbHI KOMII'FOTEPH Ta MEPEXi KOPHOPATUBHUX XMap, PO3TOPHYTI Ha
ocnogi ardopm Apache Cloudstack ta Proxmox VE;

e CepBicH 3araJbHOJMOCTYMHUX xMapHuX tuarpopm Google Workspace Ta
Microsoft 365.

BuBuUeHHS 3a3Hau€HUX KYpCIB 3TIJHO Nepeadayae CUCTEMATUYHE BUKOPUCTAHHS
METOJ[IB TPYIMOBOI pPOOOTH Ta MPOEKTIB. IMIUIEMEHTAIlisl IMX METOMIB Yy TIPOIIEC
HaBYaHHS 3a0e3neuyioTh (OpMyBaHHS Ta HaOyTT MaWOyTHIMU  BUYUTEISIMHU
1H(OpMaTHUKU:

e JIOCBIJly BUKOPUCTAHHS CyYacHHX ITU(POBUX TEXHOJOTIH, 30KpeMa XMapHHUX,
JUTSI CAMOCTIMHOTO PO3B’sI3aHHS TPAKTUYHUX 3aBaHb;

e JIOCBIy KOMaHAHOT pOOOTH Ta MPOEKTHOT A1STTLHOCTI;

e (paxoBHUX KOMIIETEHTHOCTEH, 30KpemMa 100 BMIHHA BHKOPUCTOBYBATH
TEXHOJIOT1i 3araJIbHOJIOCTYITHUX XMapHUX MaThopm;

e HAaBMYOK MYONIYHMX BHUCTYIIB 1 3aXUCTYy pe3yJbTaTiB BIAaCHOPYY BUKOHAHOI
pobortu [4].

3 METOI BHBUYCHHS CTYJICHTAaMH TEOPETUYHUX OCHOB Ta aJMIHICTPYyBaHHS
KOMIT'IOTEpPHUX MEPEX JOIIBHO 3MIMCHIOBATM B XMapHUX Jaboparopisx, III0
MOJIENIIOI0Th Po0OTY MOBHOPYHKIIOHANBbHUX mpucTpoiB Ta OC. 3amnsa uporo Oyio
BukoHaHo iHTerpamito twiaropm EVE-NG Ta Apache Cloudstack. Okpim kypcy
«Komm’rotepHi Mepexi», ix OyJ0o BHUKOPUCTAHO B TMPOIECi BUBYEHHS 3aco0iB
aBTOMarH3allii  aJMIHICTpYBaHHS KOMIT IOTEPHUX Mepex. BiamosigHa xMapHa
naboparopis mictuth MacoBuii kypc Cisco DevNet Associate. BiH € cydacHoro
peanizaii€ro IHTErpoBaHOl JUCHUILUIIHM Ta MOke OyTH BIPOBAXKEHHUH SIK CIEUKYpC Y

«CyyacHi undposi TexXHONOTIT Ta IHHOBALIHI METOAMKM HaBYaHHA: AOCBiA, TeHAEHUIT, nepcnekTnsmn», 9-10 anctonaga 2023, Ne 12

187



CEKUIA: OcBiTHI cTpaTerii nigrotosku daxisuis IT-ranysi

HABYaJbHI IJIAaHU  MIArOTOBKM  OakayiaBpiB  ab0  MaricTpiB  CHEHiajJbHOCTI
014.009. Cepez[Hﬂ ocBita ([npopmaruka). Kypc Jla€ MOKJIMBICTh CTyZI€HTaM anpoOyBaTu
Ha MPaKTHULl TEOPETUYHI 3HAHHS 3 MEPEXK 1 MPOrpaMyBaHHs, 30KpeMa 3 BUKOPUCTAHHIM
APIl-iaTepdeiicis.

JUis miAroTOBKM MaWOyTHIX YYHMTENiB 1HPOPMATUKU Ha JAPYTOMY, OCBITHBO-
HAyKOBOMY DPIBHI BHIIOi OCBITH OyJ0 MpOaHali30BaHO CY4YacHi KOHIICMIIT BIJKPHUTOI
Hayku [1] Ta po3po0iieHO MPOEKTHY METOAMKY 3aJy4eHHS CTYACHTIB JO PO3rOpTaHHS
miargopmu Google Workspace y 3akmanax cepeaaroi ocBitr. Takox Oyiu po3po0iieHO
METOJIMKY HABYaHHS CTBOPEHHIO XMAapHUX CEPBICIB 3 BUKOPUCTAHHAM ILIaTHOPMHU
Google Cloud.

VYci omepikani pesyibprard Oynmu Bepu(iKOBaHI y MeXaxX OOUYHCITIOBABHHX Ta
NeIaroriYHUX EKCIIEPUMEHTIB. 30KpeMa JI€BICTh TEXHOJIOTIH PO3rOpTaHHsS CEPBICIB OYyI0
MiATBEP/KEHO HA OCHOBI METOAY €KCIIEPTHOTO OINUTYBaHHS, a TAKOXK 4Yepe3 MEPEBIPKY Ha
MPAKTUL 3alPONOHOBAaHUX 3ac00iB. E(EKTUBHICTH METOIMK PO3BUTKY 1 (OpMYyBaHHS
(haxoBHX KOMIETEHTHOCTEH 3100yBadiB II0JI0 BHKOPUCTAHHSX TEXHOJIOTIA XMapHHUX
o0uuCIIeHb OYJI0 MiATBEPKEHO pe3ysIbTaTaMy MEAAroriyHuX eKCIIEPUMEHTIB, y sIKUX OyIo
BUKOPHUCTAaHO METO/IM AHKETYBAHHS Ta TIEPEBIPKU CTATUCTHYHUX TiMOTE3.

[IponoBKeHHA NOCHIIKEHb Yy CIUIBbHIN J1aboparopli 3A1MCHIOETBCA Yy HaIpsMi
MIPOEKTYBAaHHS HABYAJILHUX CEPEJOBHIIN, IO PEaTi3yloTh CydacHI OCBITHI MIAXOIU
STEM, irposi3ariii, koOMOIHOBaHOTO HaBYaHHS, COIIAILHOI 1H)KeHepii Ta iHmmx [3].
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