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1. CYTHICTB MOHSATTA «XXMAPHI TEXHOJIOI'Ti»

[ToHan aBa AECATIUTITTS emoxa iHpOpMAaTH3aIlii CyCIIECTBA CTBOPIOE CYTTE-
BUI BIUIMB Ha OCBITHIO rany3b. [lONmyJasipHUM TPEHIOM ChOT'OJICHHS CTalOTh TaK
3BaHi XMapHi TEXHOJIOTI], SIKi CTBOPIOIOTh MOXKJIMBOCTI poOOTH 3 iHpopMaitHIMHU
pecypcaMu, He3Ba)Karou Ha arnapaTHO-IIporpaMHe 3a0e3NeueHHs KIIIEHTa, a TAKOX
Horo reorpadiuHe monoxkeHHS. He3Bakaroum Ha TepUTOpIaNbHY BiAJaleHICTB,
XMapHi 3ac00M HaBYaHHS MOXYTb CTaTH CKJIQJHUKOM HaBYAIBHUX CEPEIOBHII 3a-
KJIAiB cepeHboi Ta BUIOI OCBIiTH [1].

Iixg xmapaumu Texuomnorisimu (cloud computing) po3ymitoTs MozeIb 3a0e3-
TIEYSHHS! TTOBCIOJIHOTO 1 3pYYHOr0 MEPEXKHOIr0 J0CTYy Ha BUMOT'Y 10 NEBHOI Cy-
KYITHOCTI HaJallTOBYBAaHUX OOYMCIIOBAJIBHUX peCypciB. XMapHUMH TaKoX BBa-
KaroTh MpOrpaMHO-anapaTHe 3a0e3MeUeHHs, IKE € JOCTYITHUM KOpPHCTYBaueBi 4e-
pe3 iHTepHeT abo JIOKANbHY MEPEXY Y BHTJISII CEpBiCy, 110 J03BOJISIE BUKOPHCTO-
BYBATH 3py4HHH iHTepdelc AOCTYITy 0 IMEBHUX OOYHCIIIOBAIBHUX PECYpCiB, IIPO-
rpaM Ta AaHHX. «XMapa» — He JIMIIEe MONYIIpHUN CyJacHUH TEepMiH, KU 3acTo-
COBYIOTH JUISI OIHACY IHTEPHET-TEXHOJIOTIH BiIaJCHOr0 30epeKCHHS TaHUX. Horo
3a3BMYAil OMUCYIOTH 32 JONOMOTOK0 TOHSATH: NMpOrpaMHe 3a0e3ledeHHs, CepBic,
cepBep [11]. OmHak TOMOBHMM KpUTEpi€EM BU3HAYCHHS XMAapHOI TEXHOJOTIl €
MOXJIM-BICTE POOOTH 3 1 pecypcamMy, HE3BaKAIOYM Ha amapaTHO-IIPOTpPaMHE
3a0e3neyeHHs KIIi€HTa, a TakoXk Horo reorpadiuHe mnomoxkeHHs. Hampukian,
CTyIeHT, Tepe0OyBa-louM B YHIBepcHTETI, Joma, y Oibmioreni abo kade, ans
OTPUMAaHHS BiZIOMOCTEH NMPO MOIYJIBHHH KOHTPOJb MOKE€ BHKOPHCTAaTH HOYTOYK,
IUTaHIIETHUH KOMIT t0Tep abo cMapT(hOH.

TexHomorii XxMapHUX OOYHMCICHb HAAAIOTh HOBUW MIAXiA, SIKMH JIO3BOJISIE
3HU3UTH CKJIAAHICTh [T-cucTem, 3aBIIKM 3aCTOCYBaHHIO LIMPOKOTO PNy €(heKTH-
BHUX, JOCTYITHUX Ha BUMOTY TEXHOJIOTiH, 110 (YHKI[IOHYIOTh Y MEXaX BipTyallb-
HOI iH(pacTpyKTypH. 3aKiaIi OCBITH Y BCbOMY CBITI BUKOPHCTOBYIOTh XMapHi I10-
CIIYTH OJIHOT'O 1 TOTO * TUIY BiJ] KUIbKOX MOCTA4aJbHUKIB (CXOBHIIA JaHUX, eJIEK-
TPOHHA TIOIITA, XOCTUHI, CUCTEMH YIpaBIiHHSI HaB4aHHIM). Lle nae MOXIHMBiCTH
CTBOPHUTH JMHAMIYHE CEpeJOBHIIE, A€ MOCTaYaJIbHUKN XMapHUX OOYHCIIEHb KOH-
KypyroTh Mixk coboro [2]. KoHkypeHIist Moxe OyTH NOB’si3aHa 3 I[IHOI0, BMICTOM
a00 IHIIMMU QYHKIISMH, SIKi JO3BOJISIOTH HAIAIITOBYBATH B3a€EMOJIIIO 3/100yBadiB
ocBiti. KomepriitHnii Bennop abo HagHaliOHAJIbHA KOPIIOpALlis, 3aBISKH CBOIN
cremianizarii, CTBOPIOIOTh Kpalid MPOAYKT 3a MEHIIMX BUTpaT. OTOX, HUHI aK-
LIEHTH 3aKJIa/ly OCBITH 3MIIIYIOTbCSl Ha 3a0e3MeueHHs HaJleXKHOT poOOTH BCiX CKIla-
nauKiB [ T-iHppacTpyKTypH Ta iHTErpaliio iCHyIOUHX «JIOKaIBHUX» PECYPCIB 3 HO-
BHMH XMapHHMH cepBicaMH, SIKi MOXYTh HaJaTH KOHKYpEHTHY IlepeBary y mpoBa-
JDKEHHI OcBiTHhOTO mpomecy [16]. Sk macmimok IT-indpactpykrypa 3BO
TpaHCc(HOPMY-ETHCS BIAMIOBIIHO IO CepBic-OpieHTOBaHOI apXiTekTypH (puc. 1).



[NocTayanbHUK MOCITYT MOXe OYTH B XMapHHUM IIpoBaiiaepoM, abo OyTu BHY-
TPIMIHBOIO0 CITYX0010. AHAJIOTIYHO OTpPUMYBad IOCIYr MoOXe OyTH ciyx0010 B
XMapi, mo GyHKIIOHYE BiIIOBIIHO 10 Oyab-sKOI Mozeni, a00 BHYTPIIIHBOIO CITy-
x00t0 IT-iH}pacTpyKTypH 3aKiaay OCBiTH.

Cepsic-nposaiinep KopucryBau cepsicy

3amurt cepsicy

Hananus cepsicy

JloBisbHA cepBiCHa MOJICIh JloBiJIbHA cepBicHAa MOJEIb

Cepic-nposaiinep Kopucrysau cepsicy

3anuT cepBicy

Hanauns cepsicy
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JloBisibHA cepBiCHA MOJEIb BHyTpimHi cepsicu

Cepsic- Kopuctysau cepBicy

3amut cepBicy

Hanauns cepsicy

Bryrpimmi cepsicu JloBinbHA cepBicHA MOJEND

Puc. 1.1. Cepgic-opieHToBaHa apxiTeKTypa 3 pi3HUMH KOMOiHAIIIMH
XMapHHUX 004 HUCJIEHb



TexXHONMOrIYHOI0 OCHOBOIO POOOTH 3 XMapHUMH TEXHOJIOTISIMH € BeO-
TEXHOJIOTis, 3aBASAKH SIKil cepBepH Ta KITI€HTH B3a€MOJIIOTH 32 TIPOTOKOJIOM O0Mi-
Hy rinmeprekcry. [IpoTe, Ha BiqMiHY BiJl TPaAMIIIIHOTO PO3yMIiHHS BCECBITHBOI Ma-
BYTHHH, SIK CYKYITHOCTI Be0-CTOPIHOK, XMapHi TE€XHOJIOTI] repe0ayaioTh BUKOPH-
CTaHHs TporpaMHOro 3abesmedeHHs sk cepricy (SaaS — Software as a Service).
SaaS e MozmeTI0 pO3TOPTaHHS Ta 3aCTOCYBAaHHS MPOrPaMHOTO 3a0€3IEeUYCHHS, 3Ti-
JIHO SIKOi JUTS TIOBHO(YHKIIOHAJILHOTO HOTr0 BHKOPUCTAHHS KITI€HTY HEOOXiTHHN
nuie BeO-Opaysep.

Kpim SaaS icHyroTh Taki MOzei 3aCTOCYBaHHS XMapHUX TexHouorii [13]:

¢ laaS (Infrastructure-as-a-Service) — mozensp, sika nepeadadae po3ropTaHHsS
y «xMapi» iHpopmMauiitHoi iHppacTpyKTypHu oprasizauii. OCHOBOO JUIs pe-
aizarii MoJerni € TeXHONOorii BipTyasizaiii. Di3uyHO Bes iHppacTpyKTypa
KOPIIOPATUBHOI MEpEexi MOKe OyTH peaji3oBaHa Ha OTHOMY a00 KiJIbKOX
cepBepax JaTaleHTpy HpoBaiinepa.

e PaaS (Platform-as-a-Service) — Mmomens, sika nepeadayac po3ropTaHHs Ie-
BHOI IIPOrPaMHOI IIaTGOPMHU, SKY MOKYTh BUKOPUCTOBYBATH HE JIMIIE KO-
pucTyBaui cepBicy, a i nporpamictu Ta po3podHuku. TobTo Taka ruiaTdo-
pMa Opi€eHTOBaHa Ha 3aCTOCYBaHHS Yy «XMapHOMY» CEpPEIIOBHIL MOB MpPO-
rpaMyBaHHs, Ha0OpiB 6i0JIiOTEK TOLIO.

e DaaS (Desktop-as-a-Service) — Mozenb 3aCTOCYBaHHS «XMapHOTO» pobo-
4oro crona. ToOTo Ha 3MiHY «TpaJMIIIHHUMY 3ac00aM Ta MPOTOKOJIAM BiJ-
nanenoro gocryny (VPN, RDP, VNC, SSH) B enoxy XMapHUX TE€XHOJIOT1H
NPUXOIUTH Jiie BeO-Opay3ep.

Po3ropraHHs XMapHHX TEXHOJIOTi MOMKJIMBE BiJIIOBIIHO 10 TAaKUX CEpBic-

HUX MOJEIIEH:

® BJIacHAa KOPIOpPAaTHUBHA XMapa, IO mepeadadae moOynoBY, MiATPUMAHHSI
(G yHKIIOHYBaHHS 1 3a0€31IeYeHHsT PO3BUTKY BJIACHOTO IICHTPY OMpAIfOBaH-
HS JaHUX (BUMarae iCHyBaHHS y HaBYaJbHOMY 3akiami motyxHoro IKT-
MAPO3ALTY);

® 3arajbHOIOCTYITHA XMapa, MI0 repeadadyac BUKOPUCTaHHS 3aco0iB 1 cepBi-
CiB «XMapHOTr0» MpoBaiiaepa;

o ribpumHa (koMbiHOBaHa) Monenb peanizamnii IKT-cepgiciB, To6To ogHOTaC-
HE BUKOPHCTAHHS KOPIIOPATHBHHX Ta 3arajIbHOTOCTYITHUX XMap.

XMapHi TeXHOJIOT1] € po3BUTKOM KoHIemii [T-ayrcopcunry. 3aMicTs mpua-
OaHHS, BCTAHOBJICHHA Ta YIPABIIHHSA BJIACHUMH CEpBEpaMH, MOXJIMBA OpEHIA
cepBepa y XxMapHoro nposaiifepa (Microsoft, Amazon, Google a6o iHmoi kommna-
Hil) [1]. SIk HacmiOK KOPUCTYBau yIpaBis€ CBOIMH OPCHIOBAHHMH CEPBEPaMH,
OJIe-PKYIOUYH JOCTYI IO HHX Yepe3 Mepexy IHTepHET, OIUIauyroUHd NPH LHbOMY
TiTbKH (PaKTHYHE BUKOPHCTAHHS iX OOUYHMCIIOBAJILHUX ITOTY)KHOCTEH, SIKi MOTPiOHI
Uit 00poOKH 1 30epiranHs AaHUX. XMapH, SKi MIPOTIOHYIOTH IPOBaiiiepH, MOXKYTh
CKJIaIATHCA 3 THUCSY CEPBEPiB, PO3MIIICHUX B JATAIlCHTPaXx, M0 3a0e3MeUyIOTh PO-
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00Ty JIECATKIB THCSY JOAATKIB, SIKI OAHOYACHO BUKOPHCTOBYIOTh MUILHOHN KOpHC-
TyBa4iB. HeoIMiHHOIO yMOBOIO €()eKTHBHOTO YIPABITIHHS TaKOI BEIMKOMACIITA-
0HO1 iH(QPACTPYKTYpOIO € MaKCHMaIbHO TOBHA aBToMmartm3amis [10]. V 3B's3ky 3
UM, 175 3a0e3MedeHHs HaJaHHS IOCIyT PI3HHM KOpHUCTyBadaM (oIepaTopam,
cepBic-tipoBaiiepam, IT-ammiHicTpaTtopam, KOpPHCTyBauaM [OJATKiB) XMapHa
iH(pPaCTPYKTypa MOBUHHA IepeadadyaTH MOXKIIUBICTD JI€IeTyYBaHHS TTOBHOBA)KEHb.

VY 3akiajgax OCBITHM XMapHI TEXHOJIOTIl po3ropraioTh y Qopmi xmapo-
opieHToBaHUX cepenoBull HaB4aHHS [9], [10], mix SKUMH pO3YyMIIOTH CHUCTEMY
uuQpoBHUX 3aco0iB (amapaTHUX, KOMYHIKAIIHHMUX, BIpTyasli30BaHUX), IO IIIOTh
BIJIMIOBITHO JI0 NPUHIMUINB XMAapHUX OOYHCIICHb, 3a0€3MCUYIOTh ITOBCIOIHHIA
JOCTyn 37100yBaviB 10 HAaBYAIBHUX PECYPCiB, 33Ul PO3BUTKY iH(pOpMATHYHUX
KOMITETEHTHOCTE! Ta JIOCSATHEHHS LiyIeld HaBYaHHS 1 BUXOBAaHHS.

IndopmaniliHO-OCBITHE cepeqoBHIle 3aralbHOOCBITHROIO HaBYaJIbHOTO 3a-
KJIaly JOUIJIBHO MPOEKTYBAaTH HA OCHOBI 3arajbHOJOCTYITHHX XMapHHX CEpBiCiB
[3]. ¥V Bummx HaBYanmbHUX 3aKiIazax, IO MalOTh PO3BHHEHY iH(OpManiiiHy
IHQpPaCTPYKTYpy,  MOXXHa  poO3ropraTd  TiOpWAHI  XMapu,  [OEIHYIOYU
3arajibHO/IOCTYIIHI Ta KopropaTuBHi mardopmu [12], [18].



2.0 XMAPHOI'O MAKETY GOOGLE WORKSPACE AJIs1
OCBITH

Google Workspace mist ocBiTH — 16 TAKeT XMapHUX CepBiciB i 3abe3me-
YeHHs. KOMYHiKamii, CIiJIbHOI JisSUIbHOCTI B POOOTI Cy4acHOI OCBITHBOI YCTaHOBH.
Google Workspace € epexkTHBHEM CcepBicOM pO3ropTaHHs iH(OpMaliiiHO-
OCBITHBOTO  CEPEJIOBHINA 3aralbHOOCBITHROTO HABYANBHOTO 3akmamy [8].
Hespaxkaroun Ha Te, 0 OyAb-sAKa JIOJIMHA MOXKE 3apeeCTPYBATH OOIIKOBHIA 3aIIHC
Google, came Google Workspace Hamae XxMapHi cepBicH KOPIIOPATHBHOTO PiBHSL.
Le#t mnaker cep-BiciB, po3poOieHuii kommanielo Google Inc, moxe OyTH
PO3TOPHYTHM Yy OCBITHIX 3aKjajax pi3HOro piBHA Ta akpeauTauii (IIKoJax,
KOJIeJ[KaX, YHIBEPCUTETAX TO-IIIO).

Google Workspace as1st 0CBiTH MICTUTh XMapHi CEpBICH, SKi 3HAXOMSITHCS HA
cepepax komrmanii Google Inc. Cepsicu Google HamnpaBry € XMapHUMH: ISl 1X
BUKOPHUCTAHHS HE MOTPIOHO BCTAHOBJIIOBATH KOMIT FOTEpPI JOJATKOBOI'O MPOrpam-
HOro 3a0e3MedeHHs, TOCUTh Juiie BeO-Opay3zepa. Ha kopnopaTHBHOMY piBHI He-
Mae moTpeOu y BCTaHOBJIEHHI cepBepiB opranizaiii. Bei Bonu y makeri Google
Workspace st ocBiTH HaatOThCs1 GE3KOIITOBHO.

Bukopucranus cepicis Google Workspace y indopmaitifiHo-0CBiITHbOMY
CepelOBHIIl HABUAIBHOTO 3aKJIaay Hajae nepesaru [4]:

® HaJIHOCTI — HajJaHi CepBICH TPAAULIMHO MAaIOTh BUCOKY (DYHKI[IOHAJIb-

HICTb Ta 3aXHUCT JaHMX;
® iHJIMBI/IyaIbHOT'O JIOCTYILY JIO PECYPCIB Ta CEePBICIB;
® MOXKJIMBOCTI (OpMYBaHHS TPYII Ta MAPO3ALIIB KOPUCTYBAUIB;
e (inbTpyBaHHs HeOAXXAHOTO KOHTEHTY 3 OOKY CHCTEMH, aJMiHicTpaTropa a
TaKOXX CaMOro KOpUCTyBaya;

® [ICHTPAJII30BAHOTO a/IMIHICTPYBaHHS 3aBJISIKH PO3LIMPEHOMY HAO00Opy METO-
IIiB Ta 3ac00iB;

® 3HaYHOTO O0CATY JMCKOBOTO (XMapHOr0) MPOCTOpY, KU HATAEThCS KOPH-
CTyBauYeBi;

® yKpaiHOMOBHOIO iHTEpeiicy;

® JJOCTYIMHOCTI 3 MOOUTHHHX MIPHUCTPOIB, 30KpeMa sSKHaWKpama IigTpUMKa
MIPUCTPOIB, SKI MPAIOIOTh i yrpasiiHaaM Google Android ta Microsoft
Windows.

e iHTerpamii 3 iHIMUMHU IPOrpaMHUMH 3aC00aMHU OCBITHBOTO 3aKJIaIy.

Bynp-sika soanHa, peectpyroud cobi BiaacHuit obmikoeuit 3ammc Google,
OTPUMYE AOCTYI IO IHCTPYMEHTIB 1 CepBiciB, 3a JOMOMOTOIO SIKMX MO)KHA HAICH-
JIATH TIOB1IOMJICHHSI €TIEKTPOHHOIO TOMTOI y cepBici Gmail, oOMiHIOBATHCS TTOBi-
JOMJICHHSIMH Ta Bileo-A3BIHKAMHU 3 BHKOPHCTaHHSIM cepBicy Meet; myOmikyBaTn
Bizmeo Ha cepBici YouTube, i po3MmingyBaTu cBOI CTAaTTi Ta iHII MaTepianu y 01o3i,
IUIAaHYBaTH CIIIBHY POOOTY 3 KOJIETaMH; CTBOPIOBATH OKYMEHTH, pelaryBaTd ix
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pa3oM 3i criBaBTOpaMu TOmIO. J{OMTBHICTE PO3TOPTAHHS i BUKOPHCTAHHS OKPEMO-
ro nakety Google Workspace y HaBUalbHUX 3aKJIaJaX BH3HAYAETHCS MEpeBaramMmu
KOpPHOpPAaTHBHUX OOJIKOBUX 3aIMCiB, OCHOBHUMH 3 SIKUX €:

LIEHTpaIi30BaHe CTBOPEHHS OOJIIKOBHX 3aITMCIB YYHIB Pi3HOTO BiKY (3a 3ro0-
JIOI0 OATBHKIB);

IHTErpOBaHICTh CEPBICIB Y MeKaX OJHOTO ab0 KiNBKOX 1HTEpHET-/I0MEHIB;
PO3BHHEHA IATPUMKA CHUTBHOI poOOTH, 30KpeMa 3aBAsSKA BUKOPUCTAHHIO
00JIIKOBUX 3aIMCIB TPYIl KOPUCTYBAUiB Ta CIIJIbHUX aIpECHUX KHUT;
3HaYHa KiJbKICTh HAJAIITYBaHb, 10 1A€ MOXKJIMBICTD MIPUCTOCYBATH XMap-
Hi CepBICH JI0 OTPeO HABYAILHOTO 3aKJIay;

MOXKITMBICTh 30€pEeKEHHS MPAKTUYHO HEOOMEXKEHOT0 00CATY JTaHHX;
BiJICYTHICTb pEKJIaMH Ha BeO-CTOPIHKaX;

00MEeXEeHHS JIOCTYITy JI0 Heba)KaHOTr 0 KOHTEHTY;

MOYKJIMBICTh OTPUMAHHS 3BITIB Ta aHATITUYHUX BiJJOMOCTEH PO BUKOPHC-
TaHHS CEPBICIB.

3arajioM B y4HS YW BUUTENS MOXKe OyTH KiJibKa OONIKOBHX 3allMCiB, HAIPU-
KJIaJ: OAMH — JJIsl OCOOMCTOrO CHIIKYBaHHS, 1HIINKA — Juis npodeciiiHoi abo Ha-
BYaJIbHOI AisbHOCTI [5]. TIpy 1[bOMY NPHHIMIIOBOIO BUMOTOKO € HEIOIYINEHHS
nepe-IaBaHHs JaHUX 00JIIKOBOTO 3alKCy 1HITHM 0CO0aM.

VY xmapHoMy maketi Google Workspace moxkHa BUIUTMTH TpH PiBHI CEPBICiB:

OCHOBHI CepBicH, HafliliHy poOoTy sikux rapaHrye kommanis Google Inc.
(enextponna momra Gmail, xmMapHe cxoBuiie Google Jluck, cepsicu ais
ianyBanHs noxid Google Calendar, BineokondepeHizB’s3ky Google
Meet ta ctBopenns caiitiB Google Sites);

nonaj; 50 cepsiciB, po3podienux kommaHieo Google, siki TaKOXK MOXKHA
0E3KOIITOBHO BUKOPUCTOBYBATUCS Y MakeTi. [0 HUX HalexaTh cepBiC Bi-
neoxoctuHry YouTube, cepBicu biorrep, Google Analytics Ta iHmi.
HPOIYKTH, PO3POOIEH] MapTHEPCHKUMK KOMIAHIAMH. [X TakoXk MOKHA J0-
JIYYUTH JIO CEPBICIB JIOMEHY, TpoTe iX HaiiiHe Ta Oe3nepeOiiine yHKIIio-
HyBaHHs KoMnaHis Google He rapaHTye.

IMaker Google Workspace mis OCBiTH Ja€ MOKIHBOCTI CTBOPHTH BIJIACHY
XMa-py, HANOBHEHHS, KOHQIrypyBaHHS SKOi 3IIHCHIOBATUMYTh MEBHE KOJIO
¢axiBuiB [7]. JocTyn mo pecypciB XMmapu Tako Oyje HaJaHO BIiIMOBIAHO 1O
notped 3aknany. Hampukinan, KepiBHHLTBO IIKOJIM MOXKE€ OTPUMATH TOBHHMA
JOCTYI JIO0 YIpPaBIiHCh-KHX JaHWUX, BUNUTENI — JIO IUIaHIB YPOKIB Ta IHCTPYMEHTIB
CHUIPHOI HaBYaNBHOI MiS-NBHOCTI, y4YHI — JOCTYN JO IeperisiLy MeBHUX
HAaBYaJNbHUX MaTepianiB, Ta pecypciB i3 3aBmanHHsamu. Ockineku Google
Workspace st OCBITH € 3aXHIICHMM MaKeTOM XMapHHX CEpBiciB, BHUMOra
kommaHii Google 1m10/10 BIkOBOro 0OMeXeHHsSI KOPUCTY-BadiB Moyomux 13 pokis
He € 000B'13k0BOM0. IlIKoMa, 3a 3rogor OaTBKIB, MOXKE HaJaTH OOJIKOBI 3aIlMCH
YYHSIM IT0YaTKOBHX KIJIaciB.
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3. PO3TOPTAHHSA GOOGLE WORKSPACE IJIs1 OCBITH

Jist po3ropTaHHS XMapHHX CEpBICIB y 3araJlbHOOCBITHIN IIKOJI MOTpiOHA
CHiBIIpans aJMiHiCTpallii Ta BUNTENIB-TIPEAMETHHUKIB (TIepe1oBCiM iHpOpMaTHKH, a
TaKOX aHTJIHChKOI MOBH). baxxaHoro € mormoMora 3 00Ky (axiBIiB y ranysi iHdop-
MaIlifHIX TEXHOJIOT1H, 30KpeMa CHCTEMHHX aIMiHICTPaTOpiB.
3 BJIACHOTO JIOCBIJly 3ayBa)KMMO, IO IJIsl PO3TOPTaHHsI OCBITHBO-
inpopmartiiinoro cepemoBuiia Ha ocHoBi makety Google Workspace Bapto [6]:
® BH3HAYWTH OCHOBHI OCBiTHI MPOOJIEMH, SKi CIIiJ] BHUPIITYBAaTH 3acobaMu
XMapHHX CEpBICiB;

® TpoaHaji3yBaTH, 3/AIHCHUTH J100ip, @ TAKOXK OILIHIOBAaHHS XMapHHUX TEXHO-
JIOTi# CTOCOBHO 3aCTOCYBaHHS Y HABUAIBHOMY ITPOIIEC;

® CIIPOEKTYBAaTH CTPYKTYPY CaMOro CEpeIOBHUINA, 3MOJEIIOBATH JiSUIbHICTh
HOro y4acHUKIB;

® 3apeecTpyBaTH OOJIIKOBHI 3alMC HaBYAJIBHOIO 3aKJady Ta OTPHUMATH aKa-
JEMIYHY JIIEH310 I HhOTO;

® CKOH(DIrypyBaTH XMapHi CEPBICH BiIIOBITHO 10 MOCTABJICHUX 3aBIaHb,

® BUKOHATH aHaji3, y3arajbHEHHS DPE3Y/JbTaTiB NMPOEKTYBAHHS, MPUIHATTS
PpIlIEHHS 11010 BUKOPUCTAHHSI.

Sk BimomMo s (QYHKIIOHYBaHHS XMapHHX cepBiciB y makeri Google
Workspace motpibHa HasBHICTb iHTEpHET-IO0MeHy. Haibinbn mpocTiM crocoGom
OTpUMaHHS JIOMEHY € Horo Npua0aHHs y iHTepHeT-npoBaiaepa. Takox miaoMeHn
JPYroro Ta HIDKYMX PIBHIB MOKHA OTPHUMATH Y peecTpaTopa IJis BIaCHOIO Jeje-
T'yBaHHS.

[Ticnst peectpaliii CBOro AJOMEHHOroO iMEHI MOTPIOHO HEpPEeHTH Ha CTOPIHKY
Google Workspace ms ocsiTu:

Puc. 3.1 Cropinka peecTpauii HABYAILHOIO 3aKJIAXy
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[MoTpibHO BBecTn iH(oOpMamito npo cede, BUOpPATH THUIT HABYAIBHOTO 3aKiIa-
1y, BKa3aTu Homep Tenedony. Ha HacTymHOMY Kpoti Cltiji BKa3aTH 3apeecTpoBaHe
y IpoBaiigepa JOMeHHE iM’sl. 3r0J0M CJIii YBECTH Hapoib aJMiHICTpaTopa, SIKHA
OyJie BUKOPHCTOBYBATHCS LTS YIIpaBiiHHs cepBicamu Google Workspace.

[Ticns momaBaHHS JOMEHY CXiJl MiATBEPIUTH TIPABO BJIACHOCTI Ha HBOTIO
(puc. 3.1).

Puc. 3.2 [linTBepa:KkeHHsT BJIACHOCTI IOMeHY

Le MmoxxHa 3pOOMTH OHUM i3 CIOCOOIB:

® BHECTH 3MIHHM [0 CaiiTy HaBYaJbHOIO 3aKJIajy, SKIIO BiH 3HAXOIUTHCA Y
TOMY X JOMEHI, peAaryroun ioro Be0-cTopiHku abo MoanQikyoYH BiAmo-
BiZHMit 3amuc cepsicy Google Analytics (pe3epBHuii croci0);

® CTBOPHUTH 3amporoHoBaHui 3amuc y ciyx0i DNS nomeny (pexomenmopa-
HU#1 c11oci0).

PexomennoBaHuii crioci6 cTaHe y HaroJi HaBYaJbHUM 3aKiIajiaM, siKi He Ma-
IOTb BJIACHOIO CauTy.

3a 3aMOBYYBaHHSAM [IOMEHHM, IOfaHi y Takuii crocib, € momenamu Google
Workspace mrs 6i3necy. st iX BUKOPUCTaHHS Ha GE3KOIITOBHIN OCHOBI Ctif Te-
peectr ix y pexxum Google Workspace as1st ocBiTH, TOGTO OTpUMATH aKaIeMidHy
JTIEH31T0.

Jis 110r0 Y KOHCOJI aaMiHICTpaTopa ciif rmepeiTtn y po3nin «Ilrarexi», B
SIKOMY OOpaTH akaJeMidHy MiAMUCKY. ANBTEpHATHBHAM CIIOCOOOM € Tepexi] Ha
CTOPIHKY 3amWuTy AaKaJAeMidHol MANHCKH 32 [PAMHAM  TIOCHIIaHHSIM:
https://support.google.com/a/contact/nonprofit

BapTo miaroryBatu Ta BBECTH OIIC aHTIIHCHKOI0 MOBOIO OCBITHBOTO 3aKIIa-
Iy Ta IiiJiell BUKOpHCTaHHS XMapHuX cepsiciB Google Workspace y mpomy. st
M ATBEPIKEHHS CTaTyCy OCBITHBOTO 3aKiany 0a’kaHOO € HASBHICTh CAWTY IITKOIH.
TIpoTe MOXJIMBUM € OTPHMAHHS JlileH3ii # Ge3 Takoro caiity. Horo mojansma po-
3po0ka MOXIIMBa Ha XMapHOMY cepBici Google Sites. BapTo cBoegacHo BiamoBina-
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TU Ha JIUCTH Bijx kommaHii Google. Y Takux moBioMIIeHHAX (aXiBIli MOXKYTh IIPO-
CHUTH HaJaTH JI0JATKOBI BIJOMOCTI MpO KONy (CKaH-KOIIii JILEH31H Ta aTecTaTiB
BUITYCKHHKIB).

HasiBHiCTD akageMi4HOI MAMMCKA MOXKHA IMEPEBIPUTH y 3TafaHOMy PO3iii
«TUIaTeXi» KOHCOoM aaminicTparopa (puc. 3.4).

Puc. 3.3 Cropinka, mo Bizodpa:kae Tun mignucku Google Workspace

XwmapHa rathopma Google Workspace mae pexakuii asist Gi3Hecy Ta OCBITH.
BoHa po3poOiIsieThes Ta YIOCKOHAOETHCS BIPOoBxkK Oubil sk 10 pokiB. Huni €
KiJIbKa Tapu(HUX IJ1aHIB (MAMUCOK) IbOTO MaKeTy, 30KpeMa:

e Google Workspace for Education Fundamentals — npononyetscst 6a3oBwui,
0e3KOITOBHUI Ha0ip XMapHHUX CEpBICIB, 30KpemMa 3aco0HM Jyisi criBHpalli,
IJIaHyBaHH:, KOMYHIKalii; minucKa € 6e3KOITOBHOIO;

e Google Workspace for Education Standard — 3abe3meuyeTbcsi po3IIHpEHHi
¢dyHKIIOHAT cepBiciB, 30kpeMa ekcropt xypHaniB Classroom ta Gmail s
aHaiizy 3acodamu BigQuery. Ilignucka fae 3Mory miJBUIIMTH OE3MeKy XMa-
PH 3aBISKH LIEHTPY BHSBJICHHS 1 YCYHEHHS 3arpo3, TAKOX 4epe3 OTpUMAaHHI
JICTAIBHUX aHAITHYHUX JaHHUX LI0JI0 BUKOPUCTAHHS CEPBICIB;

e Teaching and Learning — HamaroThcsl yIOCKOHAIEHI CEPBIiCH IUTS Bie03B SI3KY
(oxpeMmi KIMHATH JUIsi TPYIIOBOI POOOTH, BiI€O3yCTpidi 31 301IBIICHOIO KiJIbKi-
¢TI0 ydacHUKIB (10 250 ocib), ta rmspayis (o 10000 ocid);

e Google Workspace for Education Plus — nporonyeTbest HaiGiBII yIOCKOHA-
JIeHI IHCTPYMEHTH JUIs 32a0€3eYeHHsI OCBITHBOI'O MPOIIECY, 30KpeMa CUHXPO-
Hizaris cepBicy Classroom 3 Oy/ib-SIKOI0 CHCTEMOIO YIPABIiHHS HaBYaHHSM,
3aco0u BHSABIICHHS IUIATiaTy, KOHTPOIb OPHUTIHAIBHOCTI POOIT, 301IBIIEH] Ki-
JIBKOCTI YYaCHUKIB BiI€03YyCTpideH.

Crix 3ayBaXkuTH, IO Y BUMIAAKY MPHUIO0aHHS a00 OTPUMAaHHS TOIATKOBHX JIi-
nensiit (Biaminaux Bix Google Workspace for Education Fundamentals) soun mo-
KyTh OYTH MIPHU3HAYEHI K OKPEMHM, TaK 1 yCiM KOPHUCTYBa4aM OCBITHBOTO 3aKiia-
ay.

Ha miarBepmkenHs Oe3medHOCTI XMapHHX cepBiciB kommaHis Google Inc.
HaJae HaBuabHOMY 3aknany ceprudikat ISO/IEC 27001.

OcHOBHMM iHCTpyMeEHTOM yrpaBiinHs cepBicamu Google Workspace e koH-
cons anaMinictparopa (prc. 3.4)
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Puc. 3.4. Intepdeiic axminicrpaTopa G-Suite

OmHUM 3 MEePIIOYEPTOBUX 3aBIaHb M0N0 YIPABIiHHS IIATGOPMOIO € CTBO-
peHHst 00TiKOBHX 3amuciB kKopuctyBadi. Google Workspace miarpumye Taki cro-
co0M CTBOpEHHSI 00TIKOBUX 3amnHuCiB [5]:

® BBEJICHHS MAPaMETPIB y PYYHOMY PEIKHMI;

® IMIOPT KUIBKOX OOJIIKOBMX 3aIlUCIB 13 Harepes MiArOTOBJIEHOI eeKTPOH-

HOT Tabmnui, 3a3B14ail y popmari csv;
® CHHXPOHi3allis 0OJIKOBUX 3alMCIB KOPHCTYBAUiB i3 JIOKAIBHOIW 043010 iH-
(dopmariitnoi iHppacTpykTypH (HeoOXiqHUM € yBiMKHeHHs API-¢(yHKIii).

CrBoprotoun 00JIKOBHI 3aITUC KOPUCTYBa4ya, MOXHA BBECTH I1apoiib a0o 3re-
HepyBaTH TUMYACOBHUIT IIAPOIIb, SIKHI KOPUCTYBAY 3MIHUTH IPHU MEPIIOMY BXOI.

Vi 06ikoBi 3amucu kopucTyBadis Ta rpyn Google Workspace moxna ctpy-
KTypyBaTH, PO3MOIIIUBIIY 1X y OKpEeMHUX MiApo3inax (opraHizamisx Ta mijJopraHi-
3anisix). Hanpuknan, y xMapHii iHppacTpyKTypi IIKOIH MOXKHA CTBOPUTH TaKi op-
raHizamii: «aJMIHICTpaIisy, «y4UTeN», «ydHi». Y MIIPO3AiIl «Y4HI» JOIUIBHO
CTBOPHWTH TIi0praHizariii, ski 6 Biamosiganu kmacam (puc. 3.5).
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Puc. 3.5 Po3noain o01ikoBHX 3anuciB y miapo3aisiax

OmnucaHa CTpyKTypa MiJIPO3ALIIB OCBITHROTO 3aKiiajy MOTpiOHA IUis yrpaB-
JIHHS SK JIOMEHOM, TaK 1 okpeMuMH cepBicamMu. CTBOPIOIOYH 3a3HAUYECHY CTPYKTY-
Py, HEOOXIJIHO MPOAYMATH Y YOMY MOJISATATUME BiIMIHHICTh Y TTOBHOBa)KEHHSIX Pi-
3HUX KOPHCTYBA4iB, [I0 BU3HAYATHME IX PO3IOLI Y MEBHUX Miapo3aiiax. Y moja-
JBIIOMY II€ CIPOCTHUTH BUKOHAHHS 3aBJaHb aIMIHICTpYyBaHHs foMeHy. Hampuxinan,
MOXKHa HaQJIaTH BCIM YYMTEJSIM TIpaBa aJMIiHICTPATOpiB JIoMeHy abo 3a00pOHHUTH
YUHSAM II0OYaTKOBOi IIKOJIM KOPHCTYBATHCSA CEPBICOM MHTTEBHX IIOBiIOMIICHb
Google Meet.

I[Muranss peatizamii iHPaCTPyKTypH MiAPO3ALTiB € IPUHIUIOBUM. [i Mpoek-
TYBAaHHIO CIIiJ] IPUIUTATH 3HAYHY yBary, o0 YHUKHYTH HEIOPO3YMiHb Ta 3aiBOl
TEXHIYHOI poboTH y MaitOyTHROMY. JIOMITBHO CIIOYATKy PEECTpyBaTH KOPEHEBHI
JOMeH 3akiIany Bummoi ocBitu. Y 3BO, 1mo Hamidye THCsUi 3100yBaviB, JOMITEHIM
BBaXXKAEMO peecTparlito y cuctemi DNS nmogipHiX JOMEHIB 11 OKpEMHUX MiIpO3Ii-
miB. Koxxen 3 mux JoMeHiB MOXHa aojatu y cepBici Google Admin sik mogatko-
BHH. Y TIOAANBIIOMY CIiJI IeNIeTyBaTH aIMiHICTPaTHBHI IOBHOBa)KEHHS Bi/AIOBiTa-
JEHUM TIPAIiBHUKAM IHX ITiIPO3IiITiB.

Jo npukiamy, Mu Malu cuTyarito, konu 3ammuc Google Workspace ms da-
KYIIbTETY OyB 3apeecTpOBaHUII 3HAYHO paHIIIe, HiX YHIBEPCUTETCHKAN OOTIKOBHIA
3ammc. Ha QaxymbTeri mpakTHKYeThCS HAJaHHSA OONIKOBHX 3aIHCIB YCIM CTYISH-
TaM Ta mpamiBHAKaM. HaTomicTh, 3a3BU4ali, yHIBEpPCUTET HAMAE AOCTYII JIUIIIE TS
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MIPaIiBHUKIB. Y pe3ysbTaTi CIOCTEpiraiy NpodaeMy CHHXPOHI3aII] KaTaiory KoH-
TaKTIB, HAJAaHHS JIOCTYILY JIO JOKYMEHTIB Ta €JIEKTPOHHUX KYpPCiB, BUKOPHCTaHHS
paHilie 3apeecTpOBaHUX EJIEKTPOHHUX a/Ipec B HAyKOMETPUYHHX 0a3ax AaHUX Ta
cepBicax. Po3B’s3aHHs mpoOiieMu BOayaeThcs B Mirpailii TO9ipHHOTO JOMEHY B
OKpPEMUH MiJPO3aiT 3 MONEPEIHBO0 3MIHOK MONITHKY 3BO 11010 BUKOPUCTaHHS
xmapHoro nakety Google Workspace. Ha »xainb, cranom Ha 2022 pik moBHODYHK-
LiOHaJIbHA MIrpalis JOCTyITHA JIMIIe JUTsi iaTHUX mignmucok Education Standard ta
Education Plus.

Ha cropinui 061iKoBHX 3amHCIB TaKOX MOXHA JI0AaBaTH abo peraryBaTH ixX
aTpuOyTH. 111 OO Bropi CTOPIHKH CIIiJi TIEpeiTH 3a TineprnocwianisM Kepysa-
mu ampubymamu KOpucmyseadieé Ta BKa3aTH HEOOXIIHICTh CTBOPEHHS IX OKpeMoil
KaTeropii. Y BikHi, 0 3aBaHTAXUTHCSI BKa3ytoTh (puc. 3.6):

® Ha3BY Ta OMNHC KaTeropii;

® Ha3BY Ta TUI JaHUX, IKi MICTUTHME aTpUOYT;

® MOMJIUBICTh IPHCBOEHHS HOMY KiTbKOX 3HAUYEHb;

® KOH(IIeHNIHHICTh (3araJbHOJOCTYIHICTH) JaHUX aTPHOYTA.

Kpim 00mikOBUX 3aIMCIB KOPHCTYBAiB, y IOMEHI MOJKHA CTBOPIOBATU TPYIIH
KOPHCTYBaUiB, sIKi Ial0Th MOXJIMBICTh OUIbII €()eKTHBHO OPraHi30BYBAaTH CIUIbHY
pobory. Hanpuknan, nucr, HaaicnaHuil Ha eNEKTPOHHY CKPUHBKY TpynH, Oyne J10-
CTaBJICHUH YCiM ii ydacHUKaM, 3 MANKOI YW JOKYMEHTOM JI0 SKMX HaJaHO JOCTYII
rpymni 3MOXYTh MPALOBaTH YCi 1 y4aCHUKH, JOCTYI JI0 MOJii KaJeHAaps TaKoXK
OTPUMAIOTh YCi YJaCHUKH 3aIPOIIECHOI TPYIIH.

Puc. 3.6. lonaBanus arpudyTiB 06.1ikoBHX 3anuciB kopucrysadiB Google Workspace

Mix rpymamu i opranizarismu momeny B Google Workspace icuye mpunim-
moBa BiaMiHHICTE. KopucTyBad MOkKe BXOIWTH JIMIIIE B OJHY OpTraHi3allifo, mpoTe
oro OOJIKOBHIA 3amHC MOXKE HAJIEXKATH O KUTbKOX rpymn. Tak oOmikoBuil 3ammc
Y9HS, CTBOPEHHUH Y MiApO3Iini «7-A», Moke OyTH y4aCHHKOM HE IIWIIE TPYIIH,
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CTBOPEHOI I BiAmoBimHOro kiacy (7-A), a W HamexaTe Tpymam «robotics»,
«foothall», «art», sxi BKIIIOYAIOTh YYACHUKIB BiIIOBiIIHUX T'YPTKIB (pPOOOTOTEXHi-
Ka, pyTOOII, MUCTEITBO).

Jl7ist cTBOpEHHs 00JIIKOBUX 3aMHUCiB TPyI HEoOXiqHO (puc. 3.7):

® TIEpEHTH y BIAMOBITHUI PO3/IiI KOHCOII aJMiHICTpyBaHHS

e obOparu nocyry «Jlomatu rpymy»;

e BBECTU Ha3BY Ta EIEKTPOHHY aJpecy IPpyny;

® BH3HAYUTH PiBEHB JOCTYITY IO IPYIIH.

Enextponna anpeca rpynu Oyae BUKOPHUCTOBYBATHCS Ul HaJlaHHS TOCTYILY

JI0 peCypCiB Ta opraHi3alii TissIbHOCTI 1i YIaCHUKIB.

Google Workspace namae taki piBHi goctymy a0 rpym (puc. 3.7):

e 3aranpHOpocTymHUA (st Beix), sikuid nepenbadae, mo 0yab-XTO 3 JTOMEHY
MOK€ TPHUETHATUCS JI0 TPYIH, HAJCUIIATH TTOB1IOMJICHHS i yUaCHUKaM TO-
10,

® KOMaHIHHH, SKUI JO3BOJISIE 3alpOIIyBaTH HOBHX YYacCHHKIB JIMILE MEHe-
JoKkepaM (BIacHMKaM) TpyNH, a HAJCWIATH TOBIJIOMJICHHS, IEeperysiaaTu
YYacHUKIB — Oy/ib-KOMY 3 J0MeHY (y LbOMY PEKUMI MOXHA JO03BOJIUTH
yciM KOpHCTYBauaM 3a MEXKaMH JIOMEHY HaJICHIIaTH MOBIJOMJICHHS B Ipy-
my);

® ((JIMIIE CHOBIIIEHHS» — HAJICHIATH TIOB1IOMJIEHHSI MOXKYTh JIMIIE MEHEKe-
PM IPyIH, a IPUEIHYBATUCA 10 HEl 3MOXKe Oyb-XTO 3 JOMEHY;

e oOMexeHHi — nepeadavae, IO JIMIIE MEHEHKEPH MOXKYTh 3alpOLIyBaTH
HOBHMX Y4acHHUKIB. HiXTo, KpiM y4acHHKIB HE MOXE HaJCHJIATH IOBiIOM-
JICHHSI Tpyi;

® TIepCOHANII30BaHMi Habip napamerpis.

Puc. 3.7. lonasanus HoBoi rpynu Google Workspace
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[Ticnst cTBopenHs rpymnu Oy/ie 3ampoIIOHOBaHO J0/AaTH B Hei ydacHuKiB. Mo-
YKHa BBECTH IX aJIpecH eJIEKTPOHHOI IOIITH 4epe3 KoMy abo Jo1aTh B IPyIy BCIX
KOpHCTYBaiB CBO€i opraHizarii. [cHye MOXXIMBICTD TOJaBaHHs J0 TPYIH BCIX KO-
pHucTyBadiB AOMeHY. UseHH TPy MOXKYTh HAJIEXKaTH JI0 OJHIET 3 TaKMX KaTero-
piii:

® BJIACHHMK — Ma€ ITIOBHHUI IEpENiK IMOBHOBAKEHb. 30KpEMa, BIIACHHK MOXE

BUAJHTH TPYITy, IPU3HAYUTY 1HIIOTO YeHA TPYNH i BIIACHUKOM, 3MiHUTH
HaJIAIITYBaHHS Oy/b-SKOTO y4aCHHKA IPYIIH.

® MEHeKep — MEHEeDKEPU MOXKYTh IPAKTUYHO BCI Ti XK [ii, 0 i BIaCHUKH,

3a BUMHATKOM BHAAJICHHS I'PYIH, 3MiHH BJIACHUKA 200 HOro poti.

e YyacHuk rpynu. Mae 6a30Bi J03BOJH. 3aJIeXKHO Bijl HAJIAIITYBaHb OOMIKO-

BOT'O 3aIMCY 3aKJIa/ly OCBITH Ta TPYIH BOHU MarOTh IOBHOBa)KEHHS YNTATH
00roBOpeHHs Ta OpaTh ydacTh y HHX, a TaKOX IMeperisuaTH iHpopMalliro
NpO YYacHUKiB. BlacHWKM Ta MEHEKEpH TPy MOXKYTh 3MIHIOBaTH TOB-
HOBAXXEHHS Y4aCHHKIB.

Jlnst BUKOpHCTaHHsT KopucTyBadamu rpyn Google Workspace aaminictpaTo-
py caig yBIMKHYTH cepBic «['pynu aist 6i3Hecy». Y BIHILIOBIIHM 10 [LOTO CEPBICY 3a
noknukanaaM https://groups.google.com, kopucTyBaud MOXKE CTBOPHTH TPYyIy Ta
BKa3aTH HaJaItyBaHHs rpymnu (puc. 3.8).

Puc. 3.8. CrBopenns rpynu y cepsici Google Groups

Sk Gyno 3a3HaveHo BHIIE, cepBich, noctymnHi B momeni Google Workspace,
YMOBHO TOIIIUTH Ha Taki KaTeropii: OCHOBHI, MOJATKOBI Ta JONATKH CTOPOHHIX
PO3pOOHUKIB. BukopucToByIOUH po3isn KOHCONI amMiHicTpaTopa «/Jomatkm», Mo-
JKHa BMHUKATH, BUMHUKATH T4 HAJIAINTOBYBATH Ii CEPBICH SIK ISl YChOTO JOMEHY,
TakK i I OKpeMHX HOro miApo3aiiiB. 3a 3aMOBUYBaHHSIM HAJIANITYBAHHS JOJATKIB
YCIaIKOBYIOTHCS BiJl OaTBKIBCHKOI OpraHi3arii 1o JOYipHIX (3 piBHSA TOMEHY 110
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MiApo3AIiB). Y Takuii criocid MOXKHA THYYKO HaJIallITOBYBATH OKPEMi cepBich st
MeBHUX MiApo3xaimiB. Hampuknan, moxHa BUMKHyTH cepBic Meet mist meBHoro
miapo3ainy (puc. 3.9), 3abopoHuTH HamaBaTu A0CTym 10 pecypciB Google [lucka
cTopoHHIM ocobam (puc. 3.10).

Puc. 3.9. Kondirypysanns nocrynmy no nogarkis Google Workspace (Google Meet)

Takoxk iCHyIOTH mapameTpu KOH(]IrypyBaHHs, sSiKi MOXKHA BCTQHOBHUTH JIJIS
YChOTO JIOMEHY: CTBOPUTHU CIIMCOK 3a0JIOKOBaHUX BIANPABHUKIB €IEKTPOHHOI MO-
ITH 200 XK TUX, SIKI He OYIyTh 1IeHTU(IKOBaHI SK CIaM.

Puc. 3.10. KoudirypyBauust nocrymy ao noparkis Google Workspace (Google-auck)
IcHye MOXIHMBICTD 3MIHIOBATH Ta 3aCTOCOBYBATH 3a3HAYeHI MapamMeTph He

JIUIIE A0 MiAPO3IiTIB, a ¥ 10 TPYIl KOPUCTYBadiB. 3aBISKH IbOMY MOXKHA 3aCTOCO-
BYBaTH IpaBmia 0e3 pecTpyKTypH3allil opraHizamiiaux miapo3aimis. e qae Mox-
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JIMBICTh HAaJIaBaTH TpyNaMm JOCTYI A0 Pi3HUX AOAATKIB (CEpBICIB), 3MIHIOBaTH |
OHOBJIIOBATH IIPaBHJIa Ta IPU3HAYATH Pi3HI HAJIAIITYBAHHS JJIS1 KOPHUCTYBadiB

Jlnst GBI THYYKOTO yIpaBIiHHA goMeHoM y makeri Google Workspace me-

pendayeHO MOXJIMBICTH JEJETYBaHHS KOPHCTyBauaM aJIMiHICTPAaTHBHHUX pOJIEH.
3a3HaveHi 3aB/IaHHS € aKTyaJIbHUMU JUTSI BEJIMKUX 3aKJIa/IiB OCBITH. 3 METOIO Jielie-
T'YBaHHS aJIMiHICTPAaTHBHHUX MOBHOBaXkeHb y cucteMi Google Workspace ctBopeno
TaKi CHCTEMHI poJIi:

® CyIepaaMiHICTPaTOpu — MArOTh MOBHHUE JTOCTYIT 1O KOHCOJI VIIPaBIiHHS,
BOHM MOXXYTH CTBOPIOBATH 1 NPH3HAYATH POJI aIMiHICTPATOpPiB, a TAKOK
3MIHIOBaTH 1X Mapodi;

® Q/IMiHICTPATOPH TPYN MaOTh MOBHUI A0OCTyM A0 po3airy «[ pymim» Ta moc-
Tyn [uist ieperisiny po3ainiB «KopucryBaui» Ta «IIpodins kommaHii»,

® Q/IMiHICTPAaTOpH KEpYBaHHS KOPHCTYBauaMH MAarOTh IOBHOBAXKEHHS IS
MIOBHOT'O JIOCTYIY I110JJ0 0OJIIKOBHX 3aITMCIB KOPUCTYBaviB Y BCIX MiIpo3i-
J1aX, 8 TAKOXK MOXKYTh MEePerisiaTH BMICT MiAPO3/IIiB;

® aMiHICTPaTOPH AOBIAKOBOI CIIy)kOM MalOTh JOCTYI YMTAHHS JaHUX OOJi-
KOBHX 3aIMCIB KOPUCTYBaYiB, TAKOXK IMOBHOBA)XECHHSI 3MIHH MapolliB KOPHU-
CTyBadiB, 1[0 HE MAIOTh MOBHOBAXKEHb a/IMiHICTpaTOpa,;

® Q/IMiHICTPATOPH CIIY’KO MarOTh MOXIIMBICTD JIOJJABATH 1 BUIAISTH CIYXOU
y MeXax JIOMEHY, a TAKOXX IMOBHOBaXEHHS YISl MEPErIsi Ly MipO3/ILIiB J10-
MEHy.

st Toro o0 jAeneryBaTé KOPUCTYBaueBl aJMiHICTPATUBHY pOJb, CIiJ Ie-

pelTH Ha CTOPIHKY HOro oOIiKOBOrO 3amucy, i y posaiii «Pomi» odparu norTpioHi
noBHOBaxkeHH: (puc 3.10) a60 CTBOPHUTH HOBY POIIb.
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4. CEPBIC EJIEKTPOHHOI IIOIITA GMAIL

Sk BiZOMO, OCHOBHHMM cepBicoM xMapHoi iatgopmu Google Workspace e
enektponHa nomra Gmail. EnektpoHHa momra € BayXJIMBUM IHCTPYMEHTIB POOOTH
Cy4acHOro rezaarora. 3a JOIIOMOTOI0 aJPECH €JIEKTPOHHOI MOIITH MPOBOIUTHCS
peectparist Ha 6araTb0X MEPEKHHUX Pecypcax Ta cepBicax.

[epmr Hi>k MOYaTH KOPHUCTYBATHUCS €IEKTPOHHOIO momToto Gmail, y gomeHi
Google Workspace motpibHo HamamtyBatd 3amucu tumy MX (Mail Exchanger).
Ile MOKHA BUKOHATH Ha MAHEl XOCTHHTY Y peecTpaTopa abo Ha cepBepi iMEeH J0-
MeHy. 3anuc HeoOXiIHUI ISl TOro, MO0 eIeKTPOHHI MOBIJOMIICHHSI MapIIPyTH3Y-
BaJIMCS Ha TOIITOBI cepBepr KoMmaHii Google. 3HaueHHs 3amiciB MOYKHA 3HAUTH Y
PO3/IiTi pO3MIMPEHUX HajamTyBaHb cepBicy Gmail (puc.4.1).

Puc. 4.1. KoudirypyBanus mapupyruszauii nomrru y romeni Google Workspace

Jlst KoxKHOTO CTBOpeHoro obuikoBoro 3amicy Google Workspace st ociTr
cepBic enekrponHoi nomrtu Gmail € nocrynHuM 3a 3aMmoBuyBaHHsIM. [lepexin o
Gmail MoxxIuBHI Yepe3 MeHI0 BUOOpY cepBiciB (puc. 4.2):

Puc. 4.2. Menio nepexony Mix cepBicamu
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Iarepoeiic cepicy Gmail € iHTYiTHBHO 3p0o3yminuM. BiH MicTUTB Taki ckia-
JHUKH (puc. 4.3):

Puc. 4.3. OcnoBHi ckaaguuky intepdeiicy ceppicy Gmail

1. Psjmok mouryky — Aa€ MOXJIMBICTb 3HAHTH JIMCTH, SIKI MICTSTh BKa3aHy aji-
pecy BiIlpaBHUKA, TEMY, BMICT ITOB1JIOMJICHHS TOLIO.

2. MeHto 00NIKOBOTO 3alucy KOpUCTyBaya — 3a0e3redye 3aBeplIeHHs] CeaHCy
pobotu abo BXiJ B iHIIHIA O0JIKOBHII 3aITKC, @ TAKOXK MOKJIMKAHHS I Hajia-
mtyBaHHs ceppicy Gmail.

3. Tlamku mOIITOBOI CKPUHBKH — MICTSTh OTPHMMaHI, MiATOTOBJICHI, HaAICIaHi
mucti. KopucryBau MoOXe CTBOPUTH JOBUIBHY KUIBKICTh BJIACHHX MAMOK.
Cnmcok rinepriocunanp «[lomray 3abe3neuye mepexi 10 KOHTAaKTiB abo 3a-
BJIaHb OOJIIKOBOT'O 3aIIUCY.

4. Tlanenp omepaliit 3 TUCTaMU — Ja€ MOXKIIMBICTh BUALIATH Bei JiuctH. [licis
BUJIUJICHHSI HA MaHEeNl 3 SIBJISIOTHCS. KHOIIKY JJIsl BUKOHAHHS Olepaiil apXiBy-
BaHHS, IIO3HAYEHH IIOBIIOMJICHHS SIK CIaM, BUIAJICHHS, IEpEHEeCeHHs JINCTa
IO 1HIIIO] [TAIIKH, BU3HAYEHHS MiTKH.

5. O0nacTb BiOOpaXKeHHsI JIUCTIB.

Jlo OCHOBHHX oOmepaliii 3 eNeKTPOHHOI IOIITOK HAJISKaTh OTPUMAHHS,
CTBOpPEHHS 1 HAJICWJIaHHS MOBioMIIeHb. [licisi 3aBaHTa)KEHHSI TOJIOBHOI CTOPIHKA
cepBicy BijjoOpaxkaeThesi nmanka «BxifHi», sika MICTUTh OTPUMaHI TOBIIOMIICHHS,
10 BiZICOPTOBaHI 3a JaTOI0 OTPUMAaHHS.

[Ipu cTBOpEeHHI HOBOT'O MOBIAOMIICHHS 110 Toist Komy ciif BKa3zaTH anpecy
€JIEKTPOHHOI TOIITH JIFOAWHH, sIKili Oye aapecoBaHo JIMCT. Apecy MOKHA BBECTH
Bpy4HY ab60 BHOpaBIIH 3i CIIMCKY, skl Oyme 3amporonoBano. Cepsic Gmail 3a-
Oe3meuye MOIIYK cepell aupec, 3 SKUMHU IONEPeIHbO BiI0yBaIoCs JIUCTyBaHHSI. Y
BHUITAJIKy BUKOPHUCTAHHS KOpIopaTHBHHUX cepsiciB Google Workspace moxinBwuit
TIOITYK 1 ajpec ycix obiikoBux momeny. s Toro, mob Taka GyHKIA Oyna JoCTy-
MHa ciig y iHTepdeiici agMinicTpaTopa mepeT 1o posniny «HamamryBanHs Ka-
Tamory». IIpu 11bOMy JTOCTYITHUMH € Taki mapamerpu (puc. 4.4):
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Puc. 4.4 KondirypyBaHHs cijJIbHOr0 BUKOPUCTAHHA KOHTAKTIB

® AaKTHBYBATH CIIiJIbHE BUKOPUCTAHHS aJpecHOl KHUTH (JIOCTYN A0 KOHTakK-
TiB);

® O0MEXEHHs Ha BiJIOOpaKeHHs aJipec Iyl KOPUCTYBadviB, N0 HE HANEXKaTh
JI0 OpraHi3ariii;

® JI03BLJI KOPUCTYBauaM 3MiHIOBATH BIIACHI TIOJIS TPOQIITIO;

Hojs, IO BiNOOpakaTUMyTbCS y CIUIBHOMY KaTajo3l KOpPHCTyBauiB

(puc. 4.5).

Puc. 4.5 Karajior KOHTaKTiB 10MeHY

KpiM ocHOBHOrO ofepkyBada y JINCTI MOXKHA BKAa3aTH IHIIAX aJpecartis,
cKkopuctaBmuch moneM Konis abo Ilpuxosana xonis. BimMIHHICTh Mi>K HUMH I10-
JITa€E B TOMY, IO TIPY BHKOPHUCTaHHI MEPIIOro Mo Bei ampecatn OymyTh OaunTn
aJipecu eNeKTPOHHOI ITOLITH OJWH OJHOrO, a NMPU BHKOPHCTAaHHI NPHUXOBAHOI KO-
Mii — TIBKY BIACHY aapecy.
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SIkmro nucT He 3aKiHYeHo, BiH OyJie aBTOMaTHYHO 30epexenuil y nammi Yep-
Hemku. JIJIs IbOTO JOCTAaTHHO BUMTH 3 BIKHA CTBOPEHHS JIMCTa, HE BiANPABIAIOUH
Horo, i He BHIAISIOYH HOTO.

VY iHTepdelici cTBOpEHHS MOBiIOMIICHHS € Tolie Tema. Y HBOMY 3a3BHUAil
MMUIITYTh KOPOTKY (hpa3y a0 KiJlbka KIIFOYOBHX CIiB, SKi PO3KPUBAIOTH 3MICT MOBi-
nomiieHHsl. CTBOPIOIOYM HOBHUH JIMCT, JOLIJBHO BKA3yBaTH TEMY ITOBiJOMIICHHS,
aJDKe [e A0IoMarae ajapecaTy CUCTeMaTH3yBaTH BXiHI JIUCTH 1 OUThII e(peKTUBHO
3MIACHIOBATH TIONIYK MOTPiOHMX TOBIJOMJICHB. SIKIO MOTPIOHO BiAMOBICTH Ha
JIUCT, CIIJ CKOPUCTATHCS OIII€ Bidnosicmu. Y 1hOMY BHIIQAKY JHCTH Oyne
3rpyNOBaHO, YTBOPHBILH JIAHIIOXKOK 13 3araJIbHOI0 TEMO0. Y mamui Bxioui Takui
JIAHIIO)KOK MOYKHA BIIPI3HUTH 32 HU(POI0 y AYXKKaX, sIKa BKa3ye Ha CyMapHy Ki-
JIBKICTh TIOBiZIOMJIEHb. TaKo)X 4YepBOHUM HAITMCOM OYAYTh JIAHIIOXKKH, y SIKUX MPH
BiamoBini Oymu 30epexeHi yepHeTku (puc. 4.6). 3a GakaHHSIM TpyIyBaHHS IOBi-
JIOMJIEHB Yy JIAHIIOXKKH MOKHA BUMKHYTH Y HaJlalITYBaHHAX CEPBICY.

Puc. 4.6 JIanuo:xo0K noBitomiens cepsicy Gmail

OTpuMaHi TMOBIZOMJICHHS B mamii «BXimHi» BUAUISIOTHCS HAIiBXHUPHUM
mpudToM. SKIIO B OTpUMaHOMY MOBIZOMIICHH] € BKIazeH] Qaiinm, IX MOoXXHa Te-
perisiHyTH Oe3nocepeIHbO Y BikHI Opay3epa abo 3aBaHTaXKHTH 1X Ha CBil KOMII'to-
Tep abo Google-auck.

HanamrryBannst ceppicy Gmail kopuctyBad Moke BUKOHATH 32 JOTIOMOIOIO
ofHOMMEeHHOT KHOTIKK (010K 2, puc. 4.3). IlepepaxyeMo OCHOBHI (yHKIIiI, SKi MO-
»KHA BCTAHOBWTH Ha CTODIHIII HajaIityBaHb (puc. 4.7):

® 3arajibHi — J]Ja€ MOXIIMBICTh 3MIHIOBATH MOBY IHTep(eiCy, CTUIIb TEKCTY,
BHUKOPHCTAHHSI JIAHIFOXKKIB MOBIZIOMIICHb, 1X MiJIUCH, aBTOBI/IIOBI a4}

® OOJIIKOBI 3aIKCH i IMIOPT — JI03BOJISIE OOPATH, Bifl IMEHI SIKOTO OOJIIKOBOTO
3anucy OyJie HaiClIaHO JIUCT, a TAKOXK J0JATH OOJIIKOBUI 3aIHC, TTOBIIOM-
JICHHSI SIKOT'O CIIiJ] OIPallbOBYBATH 3a JAOMOMOroI0 cepBicy Gmail;

e (inbTpu 1 3a010KOBaHI azpecu — 3a0e3NEeYyI0Th aBTOMAaTHYHY OpraHiza-
mito Ta 00pOOKYy MOIITH (COPTYBaHHS, IEPECUIIaHHS, BHIOANCHHSA, OJOKY-
BaHHS);

o nepecunanns Ta POP/IMAP — nae MOXIIMBICTh aBTOMATUYHO CHPSMYBATH
yci BXi/IHI JINCTH Ha iHITY aJpecy, a TaKOXK JO3BOJIUTH iX 0OpoOKy 3a 1o-
TIOMOTOI0 MTOLITOBUX MPOrPaM;

® PO3IIMPEHi — TO3BOJISIE HANIAIITYBATH BIIACHI CHONYYEHHS KIIABIll Ta TEMHU
oopmienHs iHTepdeticy;

® TEMH — BUKOPHUCTOBYIOTh JUIS 3MiHM 30BHIITHBOTO BUTIISY CEPBICY.
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Puc. 4.7 Cropinka HajamryBaHb ceppicy Gmail

Cuin 3BepHyTH yBary Ha nanky «Cramy, y sikiii 30epiratotbcs HebaxkaHi mo-
BiZIOMJICHHS peKJIaMHOro abo Imaxpaiicekoro xapaxrepy. Hanpukian, sKimo xopu-
CTyBay IOLITH CUCTEMATUYHO HAJICUIIAE CIaM, HOro OOJIIKOBHI 3amuc Moxe OyTH
3a0iokoBaHuid. Jlo 1€l manku MOTPAIUISIIOTH MOBIZOMIICHHS y JIBOX BHIAJAKaX:
BHACJIJIOK iX ieHTH(iKkalii anTucnamoBumMu dinbrpamu cucremu Gmail abo micist
TOro, SIK IX BU3HAYMB TaKMMH KOPUCTYBad. Y OCTaHHbOMY BUNAJAKY CIiJ HEepelTH
JI0 TIOBIJIOMJICHHSI T2 00OpaTH MOKJIMKAHHS y BUIIAl 3HAKY OKJIMKY y TaHell ore-
pauiit (puc. 4.8).

« B o0 wm =B 0 @G m D i

Puc. 4.8 [1o3HauyeHHsI MOBIIOMJIEHHS SIK CIIaM

Cucrema Gmail BUKOPUCTOBYE OaraToeTanHy nepeBipKy HOBiIOMIIEHb sl TX
BU3HAYEHHS SK chaM. [Ipore TpaIuIfioThCS BHUIAIKH, KOMHM JAESKI IOBI1IOMJIEHHS
OynyTh MOMHJIKOBO ieHTH(]iKOBaHI sK craM. Taka cHTyalisi MOXE TParuTUCS,
SKIIO ITOITOBUM CepBep BiANpPaBHHKA HAJALITOBAHUK HENPABUWIBHO a00 CKOMII-
POMEHTOBaHMIA (TOTPANMB 10 CHHCKY HajAcwWiadiB cnamy). Korcons agMinicTparo-
pa Hazmae 3aco0M JUIA BH3HAYECHHS BHHATKOBHUX NpaBWiI (QUIBTPYBaHHA CIaMy Y
Mexax JoMeny. J[is X CTBOpEHHs CIijJ mepelTH y posain Jooamxu, y SKoMy 00-
patu ceppic Gmail. Cepen nonaTkoBuX (pO3IIMPEHNX) HAJIAIITYBAaHb MOJKHA BBEC-
TH ciucok [P-agpec momToBux cepBepiB, IUCTH 3 IKUX HE OyOyTh KIacu(piKyBaTH-
cst sk cram (puc. 4.9).
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Puc. 4.9 CTBopeHHs1 cIuCKY A03BOJIEHUX BilnmpaBHUKiB, Ha ocHOBi IP-aapec

Binbim edexTrBHa QinbTpamis camMy MOXIMBa Yepe3 BHU3HAYECHHS LUTIO3Y
IMIIOPTY TMOBiOMJIeHb. TakoX y po3/isi CIlaM MO)KHA CTBOPUTH «OLIMHIH CITUCOKY
JIO3BOJICHUX BIJIIIPaBHUKIB, BKA3ylOUH iX €NEKTPOHHI ajpecu abo JOMEHHi iMeHa
(puc. 4.10).

Puc. 4.10 CTBOpeHHSs1 CHUCKY 103BOJIEHUX BilNPABHUKIB, HA OCHOBi IOMEHHHX iMeH

VY mpoMy X pO3Iiii MOKHA CTBOPUTH CITMCKU 3a0JIOKOBaHMX BiIIMpPaBHUKIB
(9opHHIA criMCOK). SIK BiIOMO JHCTH, SIKi MOTpammwin y nanky Cnawu, OyayTs mepe-
MileHi 7o Komuka gepe3 30 quiB. Y 3ragaHoMy po3aini MOKHA BU3HAYHTH [ii, SKi
BimOyBaTUMYyThCS 3 MUCTaMu y mamli Cnav. Hanpukian, iX MO)KHAa OCTaTOYHO BU-
JAISATH depe3 TMeBHY KiJIbKICTh AHIB. TakoxX iCHye MOXIHMBICTH (iIBTpYBaHHS IT0-
BIJIOMJIEHD 3a iX BMICTOM.

Jns toro, mo0 nHMCTH, IO HaAicTaHi OOJMIKOBHMHE 3aIlliCaMU KOPHUCTYBadiB
JIOMEHI, He BU3HAYAIHCS TOIITOBIMHU CHCTEMaMH OJICPKYBAaiB, SIK CIIAM Y CHCTEMI
DNS crnig mHamamrysatu 3amcu trmy DKIM (puc. 4.11). 3a3HaueHuii 3amuc aae
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MOXIIUBICTB 3a1100irTH 3arpo3am cnydiary abo ¢imuary. CrydiHr — ne pi3sHOBHI
aTaky, 3aCHOBaHWU Ha MiJpoOIi ajpecu BiANpaBHUKA eJIeKTpoHHOro jmcta. ITin-
poOJIeH] JUCTH MAIOTh TAKUH BUTJISII, HaYe BOHH Ha/IiC/IaHI TIEBHOIO OpraHi3ami€ero
a6o 3 meHoro gpomeHy. DKIM no3Bossie mizHatvcs, un OyJI0 MOBiJOMIIEHHS 3Mi-
HEHO ITiCJISl HaJCHUJIaHHSI.

Puc. 4.11. KongirypyBanns aBrentudikauii mctiB 3a gonomororo 3anucy DKIM

[MounHaroun 3 nucronana 2022 poky, HOBI BiAIIPaBHUKH JIKCTIB HA OCOOUCTI
06utikoBi 3anucu Gmail MoBUHHI 000B’SI3KOBO BUKOPHCTOBYBAaTH y cucteMi DNS
3anucu SPF a6o DKIM. 3miHioroun Oyab-siKi HaJalTyBaHHs Yy IHTEPHET JOMEHI,
BapTO MaM’sITaTH, 1110 JJIsl iX MOBHOTrO OHOBIIeHHs Ha Bcix DNS-cepBepax morpioHo
48 abo i1 Oinpllie roaAKH.
[MoTyxHUM iHCTpYMEHTOM KOH]irypyBanHs cepBicy Gmail e Mmapiipyru3zaitis
noBiomiieHs. Bona Hagae taki MmokimBocri (puc. 4.12):
® TiepecuIaTy TIOB1IOMIICHHSI, Ha iCTIaHI HEBIZJOMHM OOJIIKOBUM 3aITicam;
® TepecUSIaHHs TIOBIJIOMJICHb HA IHIII IIOMITOBI CEpBEPU — BUKOPUCTAHHS
omiii MoXke 3a0€3MeUUTH CHHXPOHI3AI[I0 B MEXaX HaBYAIBHOTO 3aKJIAIy
BXI/IHMX MOBIJIOMJICHb Pi3HHX MOIITOBUX cucTeM, Hampukiaa Gmail ta O-
utlook 3 xmMaproro makery Microsoft 365;

® CTBOpeHHS rpadika MnepioAuvHOl JOCTABKH MOBIJOMIICHb 13 MiJICYMKaMH,
SIKI MICTHTEMYTB BiJOMOCTI IIPO HEIOJAaBHO OTPUMAaHUH CIaMm;

® BU3HAYCHHS JETAIBHUX (DIIBTPIB OMPAIFOBAHHS ITOBIIOMIICHb.
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Puc. 4.12 KondirypyBannsi MapmpyTu3amii eJJeKTPOHHHX MOBiIOMJIEHb

Po3risiHeMo iHIII HaJAMITYBaHHS ITOIMITOBOIO CEPBICY, SIKi JOCTYIHI aaMiHic-
Tparopy noMeHy. Ha cropinmi nogarky Gmail BoHM 3rpynoBaHi 3a TAKMMH BKJIaI-
KaMH:
00JIIKOBI 3aITMCH KOPUCTYBaviB (PO3IIMPEH] HAJAIITYBAHHS);
aJIpecH eJIEKTPOHHOI MOIITH;
nabopaTopii;

MapIIpyTH3allis 32 3aMOBUYBAHHSIM;
aBTeHTU(IKALiSI EIEKTPOHHOTI IOIITH;
KepYBaHHS KapaHTHHOM.

Ha cropinmi po3umipenux HanamTyBanb MoxkHa 3minuti URL-aapecy Bxoay
no ceppicy Gmail. Hampukian, wMoxkHa BCTaHOBHTH ajpecy y ¢opmari
mail. <adpeca domeny oceimnvoeo saknady>. Y 1MBOMY K PO3IiIi TSI KOPUCTYBa-
YiB MOXXHa YBIMKHYTH MOXIIUBICTH IMIIOPTY MOIITH i KOHTAaKTiB IHIIMX BeO-
cepBiciB abo 00ikoBuX 3amuciB 3a nporokonoM POP3. 3a3znauenuit QyHkiioHan
Oy/e JOCTYHUI Ha CTOPIHII HAJAIITYBaHb cepBicy (puc. 4.7). Takox KOpHUCTyBa-
YaM MOXKHA JTO3BOJUTH 200 3a00pOHHUTH 3MIHIOBATH TeMHU 0(OpMIICHHS iHTep(eii-
cy Gmail.

KopucHoro QyHKIIi€r0 6araTbox MOIMITOBUX CHCTEM € MOBIJIOMJICHHS BiAIpa-
BHHUKA TPO MPOYUTAHHA JHCTa axpecaToM. Koo BiompaBHUKIB, sKi OyOyTh OTpH-
MyBaTH CIOBIIIEHHS PO MPOYUTAHHS, MOXXHA OOMEXHTH. 30KpeMa MOXKHA HaJICH-
JIATH TIOB1IOMJICHHS TiJIFKH BiIIIPaBHUKAM B MEKaxX OpraHi3aiii, BH3SHAYCHOMY TIe-
peIiKy eNeKTPOHHHX ajpec abo yciM. AJMIiHICTpaTOp TaKOX BHU3HAYae, 9 Oyre
TIOB1IOMJICHHS TIPO MPOYUTAHHS BiAMPABISATHCS aBTOMATHYHO IPH BiAKPHUTTI ITO-
BioMIIeHHST a00 ofiepKyBada Oy/ie IMOBITOMIICHO 3 TIPOXaHHAM I ITBEPIUTH HOTO
manacunanus (puc. 4.13). Ilns momaBaHHs 3alMTy PO OTPUMAHHS CITiI Y HIDKHIA
YaCTHHI HOBOTO JINCTA BUKJIMKATH MEHIO, y SKOMY OOpaTH MYHKT «3aluTaTd MiAT-
BEpKEHHS [P0 MPOYUTAHHS.
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Puc. 4.13. KondirypyBaHHsi HOBiioMJIeHb NIPO JOCTABJISIHHSA JIHCTA

VY 1poMy K po3isli KOPUCTYBAYaM MOYKHA JTO3BOJIMTH JCJCTYBAaTH JOCTYI 0
X TMOMITOBUX CKPHHBOK IHIINM ocobaM y jpomeHi. KopuctyBau, sikomy Jieneropano
JOCTYII, MaTUME MOJIMBICTh BXOJIMTH y 1HIIMKA OOJIIKOBHI 3aIruc, YUTATH i BUIA-
JISTH TIOBIZIOMJIEHHS Ta HaBiTh HAJACWIATH JUCTH BiJ iMEHI BJIACHHMKA ITOIUITOBOI
ckpuHbkH. [Ipu IbOMY BiH He 3MOJKE 3MIHIOBATH HaJlAIITYBaHHS OOJIIKOBOT'O 3aITy-
Cy Ta 1apoJib.

[Micns 3apisiHHA 3a3HAYEHOT OMILIT y HANAIITYBAHHIX CEPBICY KOPUCTyBaya Ha
Bkiaani «OOMKOBI 3amick» 3'SBUThCS MOXJIMBICTh HAJIAHHS JIOCTYIY JIO CBOT'O
obmikoBoro 3anucy (puc. 4.14). JleneryBanus Oy/e 3a/IisiHO JIHIIE Y BUITAIKY 3T0-
JI1 KOPHCTYBaua, sSIKOMY Ha/Ial0Th JIOCTYII

Puc. 4.14. [lenreryBaHHsi 10CTYIY A0 NMOIITOBOI CKPHHBKH

VY po3aiii 10AaTKOBUX HANAIITYBaHb 33al0Th ()OPMAT Ha3BU OOJIIKOBOrO 3a-
mucy. SIk HaciIOK MpH aapecyBaHHI JHCTa Yy TOMi gionpasHux Oyne BUKOPHUCTaHO
onuH 3 1BoX GopMmatiB: «Ilpizeuwe, im'sn» abo «Im's, npizeuwey. Ilpote icHye MO-
XKIIMBICTh HAJAHHS JO3BOJIY KOPUCTYBadaM CaMOCTIHHO BH3HAyYaTH Lel Gpopmar.

Sx BumHO 3 puc. 4.7 y HamamTyBaHHIX cepBicy Gmail, sKi mocTyIHI Koprc-
TyBady, AOCTYIHI MapaMeTpPH, [0 CTOCYIOThCS OTPUMAHHS IOBIOMJICHB 32 CTaH-
nmaptarMHA nipotrokonamMu POP3 ta IMAP. Tlpote y po3mini JomaTKOBUX HANAIITY-
BaHb aIMIHICTPAaTOp Ma€ 3MOTY IIEHTPai30BaHO BUMKHYTH JOCTYII 32 IIPOTOKOJIA-
mu POP ta IMAP muist Bcix kopucTyBadiB. 3a 3aMOBUYBaHHSIM KOPHUCTYBadaM J0-
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3BOJIEHO HajamrToByBaTt B Gmail aBToMaTHYHE NepecryIaHHs TOIITH Ha 1HITY aj-
pecy. AAMIHICTpaTOp TaKOXX Ma€ 3MOTY BUMKHYTH 110 QYHKIi0. Y IbOMY BUIIa]-
Ky MapaMeTpy aBTOMAaTUYHOTO IepeciIaHHs Oijplie He OyIyTh IMOKa3aHi KOpHC-
TyBadeBi y HaJamTyBaHHAX cepBicy Gmail, a HamamToBaHi MpaBuiIa NepeCHIaHHs
a00 ¢iapTpH NepecTanyTh AiaTd. CIijJ 3ayBaKUTH, IO 3aCTOCYBAaHHS JOJATKOBUX
mapameTpiB Gmail 10 okpeMHX OOJIIKOBHX 3alUCIB KOPUCTYBadiB MOXe 3aiiMaTu
JeskuXx 4dac (10 roauHu). Y KOHCOI aaMiHicTpaTopa iCHYE MOXIIUBICTh MEPErsi-
HYTH BHECEHI 3MiHH, sKi e HE Bi0OpakaroThes y iHTepdeiici kopucTyBada. Jlis
OO BAapTO BiAKPUTH XypHan aymuty («Cmeopenns 3eimie» — «Ayoum i ana-
iz — «I1o0ii 6 srcypnani aominicmpamopay) (puc. 4.15):

Puc. 4.15. Bino6pakeHnnsi 3MiHeHHX HAJIAIITYBaHb y iHTepdeiici anminicTpaTopa

Y aaminictpaTopa cepicy Gmail icHye MOXKIJIMBICTh HAJIAIIITYBATH BUKOPHUC-
TaHHS NUTI03Yy BUXIAHOI motu. HuM € cepBep, uepes sikuii MpoxXoJsiTh BCI MOB110-
MJICHHS, IO HaAiClIaHi KOPUCTYBa4aMH JOMEHY. SIK mpaBuiio, nepen HaICHIaHHAM
LITI03 00pOOIIsiE OIITY, HAPUKIIAA apxiBye i1 abo ¢inbTpye cnam. [Ipu Bukopuc-
TaHHI NUTFO3Y BuXiaHOI TomTh cepsepu Google Workspace nepenarots Bei Hai-
ClaHl JIUCTH Ha cepBep HUI03y. [lepes yBIMKHEHHSIM Mapamerpa aaMiHiCTpaTopy
HEOOX1THO HAJALITYBATH CEpBep ILII03Yy Ha MPUIHMAaHHS ITOBiIOMJICHD 3 MOIITOBUX
cepeepiB Google Workspace. MoxiiBo, aaMinicTpatopy motpioHO Oyie OHOBHTH
koHpiryparito cepBepiB DNS, crBopuBiim s qomeny 3anucu Tty DKIM Tta
SPF.

Kopucuum Ge3nexkoBuM 3acobom cepBicy Gmail € mpokci cepBep, sikuii 3a-
CTOCOBYETHCS IS BiOOpaskeHHS MPUKPITUIEHUX JO0 JINCTa 300paxkeHs. Takwit 3a-
ci0 momomarae 3aXHCTHTH KOPHCTYBadiB i JOMEH, HE JAl0UX 3JIOBMHUCHUKAM BHKO-
PHUCTOBYBaTH BPa3JIMBOCTI B cUCTeMi 00poOku 300paxkens. [Ipote iHOMI Yepe3 BU-
KOPHCTaHHS TPOKCi-cepBepa He MPAIOTh MOCHIAHHS Ha 300pakKeHH, MOB'sI3aH1
3 BHyTpimHIMU [P-agpecamu i daimamu cookie. 3amobirta mboMy MOXHa 3a JI0-
MOMOroto cxBajieHoro (bimoro) croucky URL mo3BoneHux 300pakens. Bin mictuts
BHyTpimHI URL-anpecu, s SKUX He MOTPIOHO BUKOPHCTOBYBATH MPOKCi-CEpBEp.
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CTBOpCHHS 3a3HAYCHOrO CIUCKY MOXIIHBE Y PO3JiNI PO3IIMPECHUX HANAIITYBaHb
cepBicy Gmail. ¥ mpomy * po3ziyli MOXXHa HaNAIITYyBaTH BHBEACHHS IIONEpe-
JUKEHHSI TIPY HAJICHJIAHHI BiJITOBiII HA JTUCT, OJICPXKAHUK 3-32 MEX JOMCEHY. Buko-
pHUCTaHHS TaKOI OIMIIii MOXE 3ar00IrTH BHITAQJAKOBOMY HAJICHIIAHHIO KOH(DIICHITI -
HUX naHuX. [lomepemkeHHs: Oyae BUBEICHO TaKOX y BHIAJKY, SKIIO KOPUCTYyBad
CHCTEMAaTHYHO HE JIUCTYETHCS 3 OZIEPKYBaUEM.
VY po3aidi po3UIMpEeHHX HaJalTyBaHb JOCTYIHI IapaMeTpH OIpallfoBaHHS
JIUCTIB 10O iX BiINOBIAHOCTI NEBHUM KPHUTEPIsM:
® aBTOMATHYHE BHJAJIEHHS 200 MEPEHECEHHs 10 KOIIMKa eNEKTPOHHHX JIHC-
TiB 1 TMOBiOMJIEHb 4aTy (MOXKHA HaJIAIITYBaTH TEPMIH BHUKOHAHHS BUIA-
JICHHSI, @ TAKOXK (DIIBTPALIito JIUCTIB 32 MITKaMu);
® KOMIUICKCHE 30€pe)KeHHS TIOBIJOMIICHb, SIKe Mepedadyae okpeMe 30epiraH-
Hsl KOMiM yCiX OTpUMaHMX 1 HaJiCIaHUX MOBIJOMIIEHb B IOIITOBUX CKpH-
HbKaX KOPHUCTYBauiB;
® JI0/IaBaHHS HIDKHIX KOJNIOHTHUTYIIB (TiMKCIB), SIKI OyIyTh JOAaHI 1O BHXi-
JIHUX JIKCTIB;
® O0MEeXEHHs Ha/ICHJIaHHS ITOBIJIOMJIEHb — iICHYE MOXIIUBICTh CTBOPHUTH CITH-
CKH 3a0JIOKOBaHUX JIOMEHIB a00 ajjpecaTiB;
e (QinbTpyBaHHS BUXIJHUX Ta BXIJHUX IOBIJIOMJIEHb CTOCOBHO HasBHOCTI y
HHX 3200pPOHEHOr0 BMICTY (3aCTOCOBYIOTHCS (DIILTPH HA OCHOBI CJIiB, (pa3
YH ma0JI0HIB);
® O0MEXKEHHs HENPUHHATHOrO BMICTY TOBiJIOMJICHb Ha OCHOBI CITUCKIB 3a-
OOpOHEHHUX CIIiB;
o (iNbTpyBaHHS NOBIJOMJICHb Ha BIINOBIJIHICTh KPUTEPISIM BKIIQJICHUX Y JIU-
ctu QaiiniB (THmy, iM'st Ta 00CsIT (aiiny);
® 00po0OKa MOBIZOMIIEHB 32 JIONIOMOTOI0 3aXHILEeHOro npoTokony TLS;
® MapuIpyTU3allis JUCTiB Ha 30BHilIHI SMTP-cepBepu;
® CIMIBCTABIICHHS aJpec OTPUMYBAUiB — MapaMeTp Na€ 3MOTy JUIs BXIJIHHX
MOBIZIOMJIEHb Y JIOMEHI 3aCTOCOBYBATH MCEBJOHIMH JI0 aJpec OACPKyBa-
YiB;
e 00poOKa >KypHaIIiB BXiJHOI MOMITH 3a JOIIOMOT'OIO0 CepBiCy 30epeKeHHS Ta
apxiBarii Google Ceiid;
® HaJCWIaHHS TOBIZIOMJICHb 3 MepeX oprasizamii udepe3 SMTP-cepBepu
Google Workspace;
® BUKOPHCTAHHS PE3EPBHOI0 3aXHMIEHOTO0 MAPLIPYTy AN TIOBIIOMIICHB, SK-
110 IX Mepegaya BUMarae ImiIBUIIEHO! Oe3TeKH.
Ha pucynky 4.16 HaBeqeHO MPUKIIA]l €IEKTPOHHOI aJpecH J0 CIUCKY 3a0I10-
KOBaHHUX:
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Puc. 4.16. IIpuxiag 6;10KyBaHHS agpecara

Kpim BigxuieHHsS MOBiZJOMJIEHb ICHYE MOXIIMBICT 3MIiHH HOTO 3MICTY — JIO-
JIaBaHHS CIY)KOOBHX 3arolIOBKiB, pelaryBaHHs TEMH, TEPECTIPAMYBAHHS Ha iHII
SMTP-cepBepr, BimIMKHEHHs craM-(iIbTpiB, BUAAICHHS BKJIAJCHb, NOJaBAHHS
IHIINX O/IEPKYBayiB TOIIO.

[Ile omHUM METOJOM OIPAIIOBAHHS JIMCTIB y PUIbTPax € MepeHeceHHs iX 10
kapanTuHy. [Ipu npomy mpu oO6poOLi BXiZHOrO ad0 BHUXITHOro JucTa Oyne 37iic-
HEHO MOro INepeMillleHHs Ta HaJCUIIaHHs ajpecaTy a0o BiANPaBHUKY MOBIIOMIICH-
HS TIPO BiaxuieHHs. J[0JaTKOBO MOXJIMBE IEpioJUYHE HAraJyBaHHsS aaMiHicTpa-
TOpY PO HasgBHY KOPECIOHICHIIO B KapaHTHHI. JlOCTyn 1O KapaHTHHY MO)KHA
orpuMaTu y po3nini «Kapantunm». HanamryBaBumm npaBmia KapaHTHHY, MOXKHA
NeperisiiaTi MOMIIIEeHI O HbOTO TOBIJIOMJICHHS 1 TPUUMATH PIlIEHHS MIOJ0 X
MOMATBINOI 0OPOOKH — T03BOMSTH 260 3a00pOHATH ofepxaHHs iucta (puc. 4.17).
HonatkoBo cepsic Gmail HajinuIe MTOBIIOMIICHHS aIMIHICTPATOPY MPO MTOMILEHHS
JIACTA 10 KAPAHTHHY.

Puc. 4.17. lloBinom/ieHHsl y KapaHTHUHI

[Mopsim 3 KOKHUM JIICTOM 3a3HAYCHO Ha3BY BiINOBITHOTO KapaHTHHY 1 THIT
MOBiTOMJICHHS (BXigHEe a00 BHXimHE). SIKImI0 y BXiJHOTO TMOBiMOMJICHHS KiNbKa
OJIepKyBaviB, BOHO MOTPAILISE B KAPAHTUH [T KOXKHOTO 3 HUX. Hanpukias, mosi-
JOMJICHHS, aIpecoBaHE II'SIThOM KOPHCTyBadaM, IOMIIIAETHCS B KapaHTHH II'STh
pasiB. BuxigHe moBimoMIIeHHs, HaICHJIaHHS SKOTO J03BOJICHE, TIOMIIIA€ThCA B Ka-
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PaHTHH TUTPKH ONWH pa3 HE3aJIICKHO BiJl KUTBKOCTI ofepxyBadiB. [Ipu omparro-
BaHHI MOBiJOMJIEHb 3a JOMOMOTOI0 KapaHTHHY MOXKJIMBE HOTO BUKOPHUCTAHHS JTH-
11e JUIs AKX OOJIIKOBHX 3aIHCiB KOPHUCTYBadiB abo rpyr abo CTBOPEHHsI CIIMCKIB
BHKJIIOYEHB, J0 SIKUX HE OyAyTh 3acCTOCOBaHI MpaBuia. TakoX BHHSITKH MOXYTb
OyTH ¥ 17151 BiIIPaBHUKIB JIUCTIB.

SIKmo motpiGHO HaNAIITYBATH KapaHTHH JIMIIE BUXiTHOI KOPIIOPATUBHOI KO-
PECTIOH/IEHITI1, CITiJ] 00paTH WOTO THI «8HympiwiHs nowma — Haocunanusy. 11100
3a0MIAAUTH 00CST KapaHTHHIB, po3pooHuku Google Workspace e pekoMeHayI0Th
CTBOPIOBATH BEJIMKI CIIMCKU PO3CHIIAHHS, JI0 SKUX MOXYTh HaJICHJIATH ITOIITY 30B-
HIIIHI KOpUCTYyBaYi.

Kpim nceBnoHiMiB KopuctyBadiB y cepBici Gmail MO>KJIMBE CTBOpPEHHS J10/1a-
TKOBHX aJjpec KOPHUCTyBaya 3a JOMIOMOTOI0 CITIBCTABJIEHHS aJpec OTPHMYBadiB.
Yacro 0a30Ba MOJICIh MapIIPyTH3aIlii MOIITH, KA € TAOIHUIICIO BIPTyaJbHHUX 00JTi-
KOBHX 3aIlMCiB KOPHCTYBaiB, BAKOPUCTOBYETHCS ISl Tepeaipecarii MoBioMIICHb.
JJist poro citiJl y po3isii po3MIMPEHHX HAJIAIITYBaHb MOITOBOIO CEPBicy nepeiTu
10 po3aiy «Adpeca ompumyeaya Ha Kapmiy. 3arajioM MOXKHa CTBOPHUTH BiJIIIOBi-
aaocti anst 2000 oxkpeMHX €JIeKTpOHHUX ajpec. Bapro 3ayBakuTu, 10 ajapeca
oJIep)KyBaua 3iCTABISETHCS JIUIIE 3 OIHIEI0 iICHYI0UO0I0 aapecoro (puc. 4.18).

Puc. 4.18 JlonaBanus BiqnmoBiqHOCTI 1151 axpecH oTpuMyBaya

SK110 MOBiMOMIIEHHS. Ma€ MICTHUTH BiIOMOCTI IIPO CIPaBXHBOTO OCpKyBada
(¥toro ampeca BimmpaBHHKA BKazye B mone Komy), To B po3aini [lapamerpu B HIXK-
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Hill 9YacTWHI BiKHa CJIiJ BCTAHOBUTH Tpamnopens /Jodasamu 3aconosox X-Gm-
Original-To. Ileii 3aroioBOK BapTO BUKOPUCTOBYBATU IIPU MOBTOPHOMY IMEPECH-
JIaHHI KOMii IOBiJOMJICHHSI, OCKUIBKH aJjpeca oJiep>KyBava IpH Hill TaKOX 3MiHUTh-
cs1. SIKIo HOBOMY ofiepKyBady HeoOXiJTHO 3HaTH, KOMY HacnpaBai OyB BiarpaBie-
HUM JUCT CIIOYaTKy, BiH MO0AYUTh ajpecy ojepkyBaua y 3aroioBky (X-Gm-
Original-To).

[loTy)kHUM iHCTPYMEHTOM MOHITOpHHTY XMapHHX cepsiciB  Google
Workspace e po3ain «3gimuy. CTocoBHO momToBOro cepsicy Gmail y Hpomy Mo-
’KHA MePErJSIHYTH CTATUCTUKY HAMICIaHUX Ta ofep)KaHux ucTiB (puc. 4.19).

]

Ycboro EIeKTPOHHUX NUCTIB

05ep. 28 5ep. 16 05T 3 nwcr. 21 ver. 9 rpya 27 royn 4 ci ot

t HapicnaHi nucTn

Puc. 4.19 Cratucruka BuKkopucranss cepsicy Gmail

Takox y bOMY pO3ZLII HAsIBHUI JKypHAJ HaJCWUIIAHHS 1 OTPUMAaHHS TIOB1I0-
MJICHb, BUKOPUCTOBYIOUHU SIKMI aJIMIHICTPAaTOp Ma€ 3MOTY BiJIHAWTH Ta MpoaHai-
3yBaTH CTaTyC KOXKHOIO HAICIaHOro a0 OJIePIKAaHOTO MOBIJIOMIICHHSI y Mexax
nomeny (puc. 4.20).

Puc. 4.20 Iouyk jiMcTa y sKypHaJii HOBiIoMJIeHb

34



5. XMAPHE CXOBHIIE GOOGLE JUCK

Google Tuck (anen. Google Drive) — 1ie XMapHU#l CepBic, 10 BXOIUTH 0
nakery Google Workspace. Google Jluck moeanye B cobi GpyHKINT cxoBuIa mud-
pOBUX MaTepiasiB Ta HA0OpY IHCTPYMEHTIB 1 CEpBICIB ISl pOOOTH 3 HUMH, a came
JOMAaTKU: Ui poOOTH 3 JOKYMEHTAMH B TEKCTOBOMY penaktopi (J{okymeHTH
Google (Google Docs)), mist onpairoBanss Ta aHamizy nanux (Taomumi Google),
MPOBENIeHHs ONMUTYBaHHs Ta TecTyBaHHsA (Popmu Google), cTBOpeHHs 300paKeHb
(Mamonku Google) i npesenraniii (Ilpesenranii Google), ¢popmyBaHHS BiIacHHX
kapt (Google kaptu), npoekryBaHHs BeO-cTopiHok (Google Caiitr). Oxpim 3raja-
HUX 0a30BHX CepBiciB 10 JIMCKY MOXHA MiTKITFOYATH JOJATKH, CTBOPCHI MapTHe-
pamu xommnanii Google, a Tako po3poOJISATH BIIACHI IPOrpaMu Ha OCHOBI BOYmO-
BaHoro B Google /Tuck MoBu crieHapiiB Google-CkpumT.

Huni Google mnporoHye BciM KopucTyBauaM mo4atkoBi 15 I'0 onnaifH-
MpOCTOpY Ui 30epiraHHs, IO JOCTYIHUH Ui TPhOX HAOiIbII BUKOPHUCTOBYBA-
Hux nociayr: Google J{uck, Gmail, Photo). KopucryBaui MOXyTh pO3MIUPHTH 06-
CAr MaM'sATI yepe3 IUIATHUN MICSYHWI TUIaH MiANUCKH. JJOKYMEHTH, 1110 BUKOPHC-
ToBYIOTH BiacHi ¢opmatu Google Docs (.gdoc, .gslides i .gsheet) He 3apaxoBy-
IOTHCS IO 3arajbHOro obcsry. Y cepsici Google Photo, ¢otorpadii 3 po3ainbHOO
3natHicTio MeHie 2048x2048 mikcenmiB 1 BiZieo TPUBANICTIO MeHIEe 15 XBHIMH Ta-
KOX HE 3apaxOBYIOTHCS JI0 1€l KBOTH. Y Mexax KoprmopaTuBHOI miamucku Google
Workspace for Education kopuctyBauam Ge3KOIITOBHO HAMAIOTHCS 3HAYHI 00CATH
JIMCKOBOTrO mpoctopy B xmapi Google (cranom Ha 2022 pik gocrynHo 100 Th cri-
JIBHOTO CXOBHIIA, IO PO3MOAUIAETHCS CEPel YCiX KOpHCTyBadiB). 3a3BHduail BH-
KJIaJlauaM Ta CTYJIEHTaM He MOTPiOHO TypOyBaTHCs PO BUIANICHHS cTapux (ailis,
PO MEPETIOBHEHHS IPOCTOPY JaHUMH.

Hoctyn no Google Jlucka MoKHA OTPHMATH, MEPEUIIOBIIN 32 aIpecor0
https://drive.google.com, a6o 3a JOMOMOro MEHIO TEPEXOAy MiX cepBicamu
(puc. 4.2). ITicist 1bOro KOPUCTYBaY TIOTPAILISIE Ha CTOPIHKY CEpBicy, JIe € MOKIIH-
BIiCTh 3aBaHTaXXYBAaTH JI0 HHOrO (ailii mpakTHIHO OyIb-ikux (opmaris, penary-
BaTH OCHOBHI THIU JIOKYMEHTIB, a TAKOX Ha/IaBaTH JOCTYII JI0 Aok Ta (aiiis.

OCHOBHUMHM CKJIaJIHUKaMH iHTep(eiicy cepaicy € (puc. 5.1):

1. MeHIO OCHOBHHX CKJIAJHHWKIB CXOBHIIA — YCHOTO JUCKY, 00'€KTIB, IO SIKHUX

HAJaHO JOCTYI, OCTaHHIX 3MiHEHHX (ailiiB Ta mamnok, Gpororpadiii, KOIUKY.

2. Psajok monryky 00'€KTiB Ha JAUCKY.
3. TinmeprnocunaHHs IJIsl IEPEXOLy MK cepBicaMu, HaBiramii MiXk TpogiIIMu

KOpHUCTYBa4a, KOH(IrypyBaHHS MapaMeTpiB cepBicy.

4. Mesto, mo BigoOpaXkae NIIAX 10 IIOTOYHOI MATIKK Ta 3a0e31euye BUKOHAH-

HS OCHOBHHX oOflepailiii 3 00'ektaMu aucka (CTBOPEHHS, KOMIIOBAHHS, Tepeii-

MEHYBaHHS, 3aBaHTA)KCHHS Ha JIOKAIBHUI TPHUCTPIA, BHAAICHHS, HAJAHHS

CIILTBHOTO JTOCTYITY, OTPHUMAHHS TOCUIIAHHS).
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5. Brok rimepriocunanb, o Jal0Th 3MOTY 3MIHUTH BiJoOpakeHHs! 00'€KTiB (y
BUIIAAII COMCKY a0o Tabuuii), BinoOpa3uTu iHopMaliliHy naHels OTpUMaTh
BiJIOMOCTi TIPO 00 €KT;

6. Poboua obmacTh cepBicy, Mo BiToOpaxae 00’ €KTH XMapHOTO CXOBHIIIA.

Puc. 5.1. OcHoBHi ckaaguuky intepdeiicy cepsicy Google nuck

HartuchyBum y po0ouiit obnacti Ha 3arojoBOK TaOJuIli, MOXKHA BUKOHATH
COPTYBaHHS y MOPSAKY 3pOCTaHHS Y CIIa/IaHHS Ta 32 BIAMOBIIHUM KpHUTepieM (Ha-
3Ba, BIIACHWK, OCTAHHS 3MiHa, OCTaHHI 3MiHEHI MHOK, OCTaHHI BiIKPUTI MHOI). Y
pexxuMi cnucky (aili BinoOpakaroThCsl y BHUIVISL MIKTOrpaM i3 300pa)KeHHIM
BMICTY JIOKyMEHTA 1 Or0 iIMEHEeM.

[Ipu HaTHcKyBaHHI Ha TiNEPHOKIMKAHHI y BUDIISL Jitepu «I» BimoOpaxa-
eTbes iH(opMarliliHa naHespb (puc. 5.2), Mo MICTUTh AaHi npo AeTasni oOpaHoi man-
ku uyu Qaiiny (tun Qainy, o0car, po3TallyBaHHs, BIACHHUKIB, 1aTy 3MiHH, JaTy Bi-
JIKPUTTS, ATy CTBOPEHHs, onuc). Briaaka «/Jii» — MICTUTh BIZIOMOCTI MPO 3MIHH y
¢aiinax 4u mankax yciMa KOpUCTyBa4aMHu, SIKI MalOTh JOCTYII 10 €JIeMEHTY, ITOCH-
JIaHHS Ha eJIEeMEeHT Ta MOXKJIUBICTb Neperysiay Horo y mami.

Puc. 5.2. Inpopmauiiina nanens cepsicy Google nuck
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l'opusonTansae MeHIO (puc. 5.3) MICTUTH CIIMCOK TiNEPHOKIIMKAHb, 10 BKa-
3YIOTh MICIIC3HAXO/KEHHS BiJl KOPEHEBOI IO MOTOYHOI MANKK Ta AOCTYII 110 11 KOH-
TEKCTHOT'O MEHIO.

Puc. 5.3. MeHo 06’ekta y xmapHomy cxoBuiii Google Tuck

[TyHKTH MeHIO 3aJieKaTh BiJl pO3TallyBaHHS Ta TUIy oOpaHoro ob'exra. Too-
TO KOpeHeBOMY Kartanory (mamnka «Miii THCK») BiJMOBITa€ MEHIO, 110 MOXXHA BH-
KJIMKATH HATUCKAHHAM KHOTKU « Cmeopumuy, a TIPU HATUCKAaHHI HA MEHIO Mmiamna-
ok a6o (aiiie, Oy/ae BUKIHKAHO iX KOHTEKCTHE MeHIo (puc.5.4).

Puc. 5.4. KonrexkcTHe MeHI0 nmanku (a) Ta ¢aiina(o)

OCHOBHUMH ITYHKTaMH KOHTEKCTHOT'O MEHIO €:

o «monepenHii neperssiay (TUbKu ist (ailiiiB) — BIAKPUBAE BIKHO MOMEpe-
HBOT'O TIeperysiay (ainy;

® (BIJAKPHUTH 32 JOIIOMOT'OIO» — JIa€ 3MOTy BUOpaTH HECTaHOAPTHHUH TOJATOK
JUISL BIIKpUBAHHS nanku 4u Qaiiny; BigoOpaxkae TOAATKH, SIKIIO TaKi IMiIK-
JIFOYEH1 10 TUCKY, TAKOXK JOCTYITHHM € ITIOCHJIaHHS Ha CXOBHIIIE TOATKIB;

® «HAIICIATH» — BIIKPUBA€E BIKHO HAJAIITYBAHb CIIUTFHOTO AOCTYITY 10 (haii-
TTy/TIaTKy;

® IOCWJIaHHS VISl CIUIBHOTO JOCTYIY» — JO3BOJISIE CTBOPUTH ITOCHIIAHHS
JUTS CIIUTBHOTO IOCTYITY 10 (haiimy/marnku;

® (IIEPEMICTUTH B» — BiIKpPHBAa€ MEHIO IepeMilIeHHs oOpaHoro ¢aiimy abo
TIATIKY B 1HIIIE MICIIe Ha IUCKY;
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® «JO07IaTH 31pOYKy» — Mo3Ha4ae (ailin ado mamnky Juisl IMBUAKOTO JOCTYIY 3

pO3ALILY «I3 3ipouKoroy,
® (3MIHUTHU KOJip» (TUTBKH IJIS TIAIIOK) — Ja€ 3MOT'Y 3MIHUTH KOJIip oOpaHoi
TanKy;

® «IepeliMeHyBaTH» — MepeHMEHOBYE 00paHy marnky abo dhaiir;

® «KepyBaTH Bepcismmy» (fuire s (GaiiiniB) — BiIKpUBAa€E CTOPIHKY 3 BepCisi-
MU (aiina, Ko Taki Oynu CTBOpEHi y MpoIieci Horo peaaryBaHHs;

® (CTBOPUTH KOMifo» (TINBKHM JUisi (haifjIiB) — CTBOPIOE KOMil0 BHOpaHOTO
(batiry B Til Jxe marii;

® (3aBaHTAXHUTH» — 3aBaHTAXye 0OpaHuii (hailn Ha JOKaIbHUI PUCTPIH;

® (BWJIIYYUTH» — NIepeMinrye BUOpaHuii (aiin abo nmarnky B KOLIHK.

3a 3aMOBYYBaHHSIM MO)KHa CTBOPIOBATH JIOKYMEHTH TaKHX THIIIB: TEKCTOBI,
TaOIMYHI, Ipe3eHTallii, MaJIOHKU, POPMH, KapTH, CaliTH. [CHye TaKoX MOXKJIHBICTh
miakmrouenns 1o Google J[ucky m01aTKOBUX CEPBICIB: PENAKTODIB jJiarpam, OH-
JIAH-JIONIOK, CIEIiaIbHUX MaTeMaTHYHHUX JONATKIB JJisl MoOynoBH rpadikis i re-
OMETpUYHHX (iryp TOIIO.

3aranom ¢yHKIIOHAT 1070 podoTH 3 (aitnamu ta mankamu Ha Google J{uc-
Ky € aHaJOTiYHUM JI0 OCHOBHUX onepauiil y nommpenux OC. ITpuuomy ocHOBHI
orepanii MO)KHa BUKOHYBaTH 32 JIOIOMOIOI0 KUJIBKOX eJeMeHTIB iHTepdeticy. Ha-
NPUKIIAJ, CTBOPEHHS (hailyliB MO)KHA BUKOHYBATH 3a JJOIOMOTOIO Bi/IMOBITHOT KHO-
KK, CIIMCKY HaBiraiii, KOHTEKCTHOrO MeHI0. Bapro 3ayBakuTu, 110 Ha BIAMIiHY
Big OC, B opHili 1 Ti ¥ e nanii Google Jlucka, Moke MiCTUTHCS KiJIbKa 00'€KTIB 3
OJIHAaKOBMMH Ha3BaMHU.

KomnitoBanus ¢aiini takox mnoxpione no OC — nmotpiOHO BUIUIMTH OJHH
00'ext abo X rpymy Ta 0OpaTd BiJIIOBIIHHUN MyHKT 3 KOHTEKCTHOrO MeHo. Koris
¢aiiny Oyne ctBopeHa B TiH ke namii. [Ipy cTBOpeHHI Komili Ha3Ba CKOIiHOBaHOTO
¢aiina popmyethes 3a madmonom «Koris», 10 sikoro Oyae 101aHo Ha3BY OpHUTiHA-
npHOTO (haiiny. I[lepemimieHHs O0'€KTIB MOXIJIMBO 3a JOMOMOIOK KOHTEKCTHOTO
MeHI0 abo crioco0oM mepeTsiryBaHHs.. KoxHy 3 onepariif Mo)xHa BiIMiHUTH, HATH-
cHyBIIM KomGiHariito kmasimr «Ctrl+Z» aGo BiAmoBimHy OMIi0 y AialoroBoMy
6710111, sIKMit Oy/e BimoOpaskeHO opasy MiCs 3aBepiieHHst omepartii (puc. 5.5).

Puc. 5.5. Bigmina Buxonanoi onepauii

Cepgic Google Jluck Hamae MOXKIMBOCTI 3aBaHTAXyBATH (ailiid 3 XMapHOTO
CXOBUINA HA JIOKAJHHUHN MIPHUCTPIii Ta y 3BopoTHOMY Hampsimi. [lepen 3aBaHTa)keH-
HAM (haiiny 3miMCHIOETBCS HOTO TeCTyBaHHA aHTHBipycoMm (daitmu Oinbme 25 M6
AHTHBIPYCOM HE TIEPEBIPSAIOTHCA MPOTE BiIOOPAKAETHCS TTOBIIOMIICHHS 3 TIOTIEpe-
JOKCHHSIM).
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3aBaHTaXWUTH (aiiar Ha 0COOMCTHI MPUCTPIH MOXKHA 1 B PEXKHUMI TTEPErIsiay
JOKyMeHTY. J{J1st IbOoro HeoOXiTHO CKOPUCTATHCS BiAIOBIIHOO OIIIEI0 Y TIPABOMY
BEPXHBOMY KYTKY BikHa neperisiny. [lepenaBanns (uploading) daitnis abo mamox
Ha Google /lyick MOXIMBE 3a JOIMOMOTOI0 KHOIKH «CTBOPHTH», HaBIramiifHOro
MeHio (puc. 5.1, 650k 4) ab0 3a JTOIOMOT'O0 CIIOCO0Y TepeTAryBaHHs (TIpaItoe He
y Bcix Opayzepax). sl BIIydeHHS! 00'€KTIB MOXKHA CKOPUCTATHCS: IX KOHTEKCT-
HHM MEHIO, CIIOCOOOM TepeTATyBaHHs iX J0 KOIluKa, Knasimeto «Deletey. ITpors-
TOM HETPUBAJIOrO Yacy Micis oneparii, i MOKHa CKacyBaTH 3a JOIIOMOT' OO CILTH-
Batoyoro 6ioka (puc. 5.5). Y Tpamuiiiiinuii crmoci®6 y KONIUKY MOXKHA BiJTHOBHTH
BIUTY4eHi (aiiiy 1 nanku abo X BUAAINUTH X Ha3aBK/au.

3 nankoro abo ¢aiisiom sikuit po3mimenuit y cxosumi Google Jluck MoxyTh
OJTHOYACHO TpalloBaTH KiJibka KoprcTyBadiB. st iporo s o0'exra Tpeba Hama-
LITYBaTH TapaMeTpH CHIJILHOrO JocTyny. BiH &ae 3Mory oprasiyBaTu IpYyIOBY
po0OOTY y4acHHKIB OCBITHBOTO mporecy. [leperyisgaTi TOKyMEHT 1 BHOCUTH B HbO-
ro 3MiHM MOXYTb BiJIpa3y KiJibKa JIfofieil sik ogHo4YacHo. Hanpukian, 1o 3araisHo-
IO CXOBHIIA JOKYMEHTIB HEOOX1/THO HAaJaTh JIOCTYI BCIM TpalliBHUKAM LIKOJIH, SKI
Hopsi/L 3 aJMiHICTpaliero OepyTh y4acTh B MONOBHEHHI Ta OHOBJIEHHI AaHux. J{is
CIIOBILIIEHHS Pi3HHUX LIBOBUX IPYI Y JOKYMEHTaX MOXYTh OyTH BUKOPHCTaHI pi3-
HI peXUMH MyOIiKaLii: 3 BIIKPUTHM JIOCTYIIOM JJIsl BCiX, 3 OOMEXEHHM JIOCTYIIOM
(U1 BCIX y MeXax JIOMEeHY), 3 MepCOHalIbHUM (IMEHHHM) JIocTyrnoM. J{ist pizHuX
KaTeropii KOpUCTyBauiB abo rpyn MOXKHAa HAaJATH Pi3HI MpaBa JAOCTYIY JI0 MaroK
a0o ¢aitnis. Y Tabmuui 5.1 HaBeZGHO OCHOBHI KaTeropii KOpUCTyBaviB Ta iX BiAMO-
Bi/IHI MOBHOB)KEHHS JUIsSi BUKOHAHHSI [TEBHUX OIepalliil.

Taonuysa 5.1. Kamezopii kopucmyeauie ma ix n0GHO6AICEHHS U000 U~
Konanns onepauiu na Google Jucky

Kopucry-
pucty IloBHOBasKeHHS
Ba4

Brnacuuk JIOlaBaHHs Ta BUIAJIEHHS €JIEMEHTIB 3 IaIKK;

HaJaHHA Ta BIJIy4CHHS IIOBHOBA)XXEHb JIOCTYILY;
mo30aBJeHHs Oy/Ib-SKUX CIiBaBTOPIiB TOCTYITY;

HAJAIITYBaHHS TEPMiHY [ii JOCTYIY;

HaJICWJIaHHS 3alpOLIeHb 1HIIUM KOPUCTYBadaMm;

repeaaya mpaBa BOJOAIHHS 1HIIOMY KOPUCTYBadeBi,;

BUJIQJICHHSI TTATIOK.

Pemaxktop | 3ampormreHHS i BUAAJICHHS 1HIINUX CIIiBaBTOPIB (SKIIO BIACHUK Ha-
JIaB peAaKTOpaM TaKHui J03BiN);

3aBaHTaXEHHS QailiiB 1 iX CHHXpOHI3aIlis 3 iHITUMH TIPUCTPOSIMIL,
TIEPErIsi/l CIIUCKY CIiBaBTOPIB;

CTBOPEHHS KOIIi (aiiiis;

3aBaHTaXCHHS ¥ BIJITy4eHHs Bepciii (aiimis,
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JIONABAHHS Ta BUJIAJCHHS (ailJliB 3 MAIKH.

Komenra- | momaBanHHs KoMmeHTapiB (yuire Juis GaiiniB);

TOp TIeperJIsi JOKYMEHTIB 1 TIpe3eHTamil;

3aBaHTAXXCHHS JIOKYMEHTIB 1 ITpe3eHTaliil Ha KoMII'10Tep 1 iX cu-
HXPOHi3amis 3 IHIIAMH [IPUCTPOSIMHU;

CTBOpEHHSI KONIH JOKYMEHTIB 1 mpe3eHTaliil Ha BaacHui JIucK.
Yurau nieperuisiz (aiinis, manok i qokymeHtiB Google;

3aBaHTaXXCHHs (DAiIiB 1 CHHXPOHI3allis 3 IHIIMMU IIPUCTPOSMHU;
CTBOpeHHs Konii Ha BacHuH Google [lucka.

IcHyIOTh Taki criocoOM HaJaHHs JOCTYITY JIO CBOIX MaTepialiB iHIIUM KOpH-

CTyBauam:
® TIEpEeHTH 3a TINepHOKIMKAHHSM, 10 PO3TalIOBaHE MPaBOpYY BiJ HaBira-
HittHoro mento (670K 4, puc. 5.1);
e o0patu myHKT «Haodicramuy y KOHTEKCTHOMY MEHIO 00'€KTa;
® CKOPHCTATHCS TineprocuiiaHaM « CnineHuti docmyny y BIKHI pefaryBaHH

JOKyMeHTa (IUis TOro, 1100 CHijbHO IMpaioBatyu Hajl ¢aitnamu Microsoft

Office, ix cnig neperBoputu y ¢opmar gokymentiB Google Jlucka, Bik-

puBin y cepBicax Google Docs, Tabaui abo [IpesenTanii).

VY BiKkHI, 110 BiIKPHETHCS, CITiJ BKa3aTH iMeHa ab0 €JIEKTPOHHI aJpecH Ko-
pHCTyBauiB, a TaKOK 00paTH pexHM JNOCTymy (penaryBaHHs abo neperisin). [le-
PEHIIOBIIY 3a TINEePHOCWIAHHAM «//00amK060», MOXKHA MEPETISIHYTH Ta 3MIHUTH
mapaMerpu IOCTyIy 10 (aitna abo mamku (puc. 5.6):

TOCHJIAHHS JUIs CIIUIBHOTO JOCTYITY (IOCTYITHO TiJIBKH JJIsl CIIBaBTOPIB);
nepesiiKk KOPUCTYBaUiB Ta X MOBHOBaYKEHHSI IOCTYITY 0 00'€KTa;

HaJlaHHS KOPUCTYBayaM CIIUIBHOIO JOCTYILY;

CITIOBIILIEHHS] KOPUCTYBAYiB MPO HAJAHHS iM IOCTYILY;

3a00pOHY pemaKkTopaM 3MiHIOBATH MapaMeTpH IOCTYILY H 10JaBaTH AOCTYII
JUISl KOPUCTYBAYiB.

Puc. 5.6. [TapameTpu cnijibHOro A0cTyny A0 (paiiaa

Hapmatoun moctym mo o0'ekta, y BiKHI ITapaMeTpiB MPUCYTHS OMIiS JUTS BH-
3HAUEHHsI TepMiHy il poctymy (puc. 5.6). [l IpUIIBHIIICHHS HATAHHS JOCTYITY
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10 00'exTiB cxoBHINa, cepBic Google Jluck MicTHTh 3aci0 Iy HaTaHHS TOCTYITY 3a
rineprocunandsaM. J{jas Toro, mo6 HUM CKOPHUCTATHCS, BJIACHHKY JAOCTaTHBO IIe-
peWTH 3a BiJIIOBITHUM TilEpIOCWIIAHHSAM y KOHTEKCTHOMY HaBiralifHOMY MEHIO.
Hanpuknan, oOpaBIM y KOHTEKCTHOMY MEHIO TAanKH MYHKT «Ompumamu nocu-
JIGHHSL», MOYKHA 3pOOUTH 00'€KT JOCTYITHUM 32 MOKJINKAHHSM.

Jonatoun 1ocTyn 1S IEBHUX KOPUCTYBAYiB, MOKHA 00paTH OJIMH 3 PEXKHUMIB
JOCTYITY 3a IOCHJIaHHAM (Tineprnocuianns « 3vinumuy Ha puc. 5.6);

o «JIns Bcix» — (haiin abo mamka Oyze iHIEKCYBaTHUCS IMONTYKOBUMH CHCTE-
MaMH i OpaTy y4acTb B 3arajlbHOMY IOIIYKY; SIK HACIIIOK YC1 KOpUCTYBaui
IHTEpHETY 3MOXYTh 3HAXOAUTH O0'€KT W OTPUMYBATH JOCTYN A0 HBOTO,
IPU ILOMY BXOJHUTH JI0 00J1ikoBOro 3amicy Google He 000B'I3K0BO;

o «/lns BCiX, XTO Ma€ € TMocwWIaHH» — ¢aiiin ado manka Oyne JOCTYHMHUI
TIIBKH 3@ MOCHIIAHHSIM, MICIS MEePeXony 3a SKHUM TOKYMEHT 3'SBUTHCS Y
NYHKTI MeHIo «BinkpuTi 1uist meHe» Google mucka,

o «Jlns kopucTyBauiB JOMEHY» — (aiii abo namnka 3'ssBUThCs B po3iii «Bin-
KPHTI JUIsl MEHE» Y BCIX KOPUCTYBaviB OpraHi3ailii;

o «Jl1s KOpUCTYBauiB JOMEHY, Ki MalOTh MOCHIAHHD» — 00'€KT Oyne nocTy-
IIHAM TiJIbKH 32 MOKJIMKaHHAM y Mexax opraizauii. [licns aBropuzaii
KopuctyBaua Ha cepsici Google /luck chinbHUI NOKYMEHT Oyzne HOCTym-
HUM Y po3ini «BigkpuTi 1uis MeHe»;

o «Jlyis meBHUX KopHcTyBadiB» — (haitn abo manka Oyae JOCTYMHUH TUTbKH
KOPUCTyBayaM JIMIIE JIsl BA3HAUCHHX 00JIiKOBUX 3amuciB (puc. 5.6).

Kopucrysau, sikuit Mae goctyn o ¢aiiia abo marku, 3aBKad MOXe 3pOOUTH
ix xomito Ha BracHWid quck. J{ns uporo y posnini «Jocmynmui Onsi mene» NOCUTH
BHUKJIUKaTH KOHTEKCTHE MEHIO Ta 00paTu MyHKT «/{odamu 00 Ouckay.

st Toro, mo0 onepaTHBHO HAJaBaTH JOCTYI IO PECYPCIB Pi3HUM KaTero-
pisiM y4uHiB abo BuMTemNiB, iX jopedHo o0'enHatu y rpynu. Hampuknan, Hagatoun
JOCTYII IO CIUTBHOI TAIKK UTST KOPUCTYBaviB Tpymu «7classy, Buntens abo ammi-
HiCTpaTop 3a0e3NeuuTh BIAMOBIAHUI J0oCTyI 10 Hel yciMm y4nsaMm. Lle nactb 3mory
MPaKTHYHO BIAMOBHUTHUCS Bin 3anucHUKIB, USB-¢uemn-Hakonu4ayBayiB Ta 30BHIII-
HBOT ITaM'sITi.

st 36epexents Gororpadiii JOPEUHO CKOPUCTATHCS MOXKITUBOCTSIMH CEpPBi-
cy Google ®@oto. 3aBaHTaxxeHi 10 HpOro ¢aitm OymyTe noctymHi Ha Google muc-
Ky y mami « @omoepayii Googley.

s oprauizanii moiyky y cepen o0'ektiB Google /luicka BUKOPHUCTOBYIOTh
BianoBinHY popmy (6110 2, puc. 5.1). BBIBIIHU TEKCT y PSAIOK HOIIYKY, BUKOHYIOTh
TaK 3BaHUU MPOCTUH MOIIYK. Y FOMY BHIAAKY MOITYKOBUH BHUpa3 Oye MpOBOAH-
THCS ONHOYACHO y Ha3BaX YCix TumiB (aitmiB. J[01aTKOBO TOMIYK TaKOX IPOBO-
TUTHCS y TIOBHOMY TEKCTi (haiiiliB Ta JOKYMEHTIB. 3HAWIEHI pe3ynbTaTH MOXKHA Bi-
JICOPTYBATH 32 PEJICBAHTHICTIO a00 32 OCTaHHIMH BHECEHHMH 3MiHAMH. 3BYKCHHS
MOIIYKY 32 TUMH YH 1HIIMMH KPUTEPISMH BHKOHYETHCS Y PO3LINPEHOMY PEKHMI.
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BUKIHKATH PEKUM PO3IIUPEHOTO MOIIYKY MOXKHA HATHCHYBIIHN TiMEPIOCHIAHHS Y
BUIIIS/II TPUKYTHUKA Y PAAKY MOIMIYKY. Y (OpMi, IO BiIKPHETHCS MOXKHA BKA3aTH:

e tun 00'ekta (potorpadis, JOKyMeHT, TaONuUIsL, Ipe3eHTallis, Hanka, Gpop-

Ma, aiin y popmari PDF Tomro);

® BJIACHHK (caM KOpHCTyBa4 abo BKa3aHUI 00JIIKOBUII 3a1uc);
MicIle3HaXO/UKEeHH (aiina abo mamku (Ha Google Jlucky kopuctyBada abo
Ha BCiX JOCTYITHUX CXOBHUINAX Y MEKax JOMEHY);
aTpuOyT (TIO3HAYCHUH 31POUKOI0 a00 BUIAJICHUH 10 KOIIIUKA);
JlaTa OCTaHHKLOI 3MiHH 00'€KTa;
Ha3Ba (aiiya abo mankw;
CJIOBa, SIKi MITUTB (haii;

® 00JIIKOBUI 3a1uc, IKOMY HaJaHO JIOCTYII.

VY monrykoBoMy 3amMTi MOXHA BKa3aTH KiJIbKa CIiB. Y I[bOMY BHIIAAKY OY-
JyTh 3HAiiIeHI TOKYMEHTH, 1110 MiCTATh Oyab-sike 3 BKazaHuX ciiB [Ipu BHKOpHC-
TaHHI ()pa3y B JIANIKaX BUKOHYETHCS MOUIYK (haililiB, IO MICTITh BKazaHy (pasy.
[Mepeniuyroun cioBa abo (hpa3u, MO>KHA BKa3aTH, SIKi 3 HUX HE OBHHHI 3yCTpiTHCS
y Marepiani. [[ns uporo Tpeda mepen CIOBOCIONYYEHHSIM CIiJi BKa3aTH CHMBOJ
«Minyc» («-»). I[opsa 3 BBeACHHAM AaHUX Y (OPMY PO3IIHPEHOTO TONIYKY, MOX-
Ha BHMKOPHCTOBYBaTH IIOUIYKOBI KOHCTpyKuii. Hanpukiax, omeparop «OWner:
from:» momomarae 3Haiitu (aiiim abo Mmanku, 10 SIKUX JOCTYI BiIKpUB abo Biac-
HHUKOM SIKMX € BKa3aHuil kopuctyBad. KoHcTpykuisi «t0:» normomarae 3HaiiTu J1o-
KYMEHTH, JIO SIKMX HaJ[aHO JIOCTYIy BKa3aHOMY Iicis oneparopa «t0:» KopucTyBa-
YeBi.

Jiist koH(IrypyBaHHS cepBiCY KOPUCTYBAueBl CIIi/I MEPEUTH 3a MOKIMKAHHIM
y Burisiai mecrepHi (6;10k 5, puc. 5.1). Ha cropiHti, 1110 3aBaHTaXUTHCS, OYIyTh
JIOCTYIIHI Taki OCHOBHI mapamerpu (puc. 5.7):
® «o0csIr mam’sTi» — a€ 3MOTY MePersiHyTH iHPOpMAIiIo PO 00CAT TaHUX
30epeKEHNX y CXOBHILI (OKPEMO BUBOIMTHCS CTATHCTHKA Uil CEpPBICIB
Gmail, Google /Tuck, Google ®oro);
® KOHBEPTYBaHHS 3aBaHTaXKeHUX ¢aitniB y popmar Google Drive (omuist no-
3BOJISIE 33a0LIAAUTH Micle, aje MOXKe NPHU3BECTH IO BTPATH HaHHX, SKIIO
JOKYMEHTH MICTATh CKPHIITH, MAaKPOCH, 3BEZICHI TaOIIHII );
® «MOBa» — JIO3BOJISIE HATIAIITYBATH MOBY BeO-iHTEpdeiicy;
® «odmaiiny — 3abe3nedye poOOTy 3 daillamu, SKi CHHXPOHI30BaHI Ha JIOKa-
JTEHOMY TIPUCTPOi, 63 TOCTYITy 10 MepexXi iHTEpHET;
® (UIUTBHICTBY — 3MiHIOE MaciITad inTepdeiicy;
® (IBUAKHNA TOCTYID» — TO3BOJISIE HAJAIITYBATH BiIOOpaKeHHSI TIAHEI IBU-
JIKOT'O JIOCTYILY.
® «CTIOBiIIEHHS» — 3a0e3meuye BUBEACHHS y Opay3epi ab0 HaICHIIaHHS eJeK-
TPOHHHMX JIUCTIB, SIKi MICTATH CIOBIIEHHS PO OHONEHHS 00'ekTiB Google
JIACKY.
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Puc. 5.7. ITapameTtpu cepsicy Google auck

VY Mexax noMeHy KoH(IirypyBaHHs napamerpiB cepBicy Google Jluck 3niiic-
HIOEThCS 3a JIONOMOrolo inTepdeiicy anminictpaTopa. st 1poro y HboMy Ha CTO-
piHII JOAATKIB ciIiji 00paTH TineprocuiaHHs Ha cepBic «/Juck i doxymenmuy. Hu-
)Kue HaBeZIeHI MapaMeTpyu MOXYTh OyTH 3aCTOCOBaHI 10 yChOro JIOMeHy abo /10
Oynb-sKoro Horo migposainy. Cepen TOCTYIHUX HalAlITYBaHb CEPBiCY BUALIMMO:

® HaJlallTyBaHHA Cl'liJ'II)HOl"O JAOCTYITYy;
® TapaMeTpH MepeMilleHHS,
® omilii KepyBaHHs CIIJILHUMH JUCKAMH;
® YIpaBIIiHH NEpeIaBaHHsM IIPaB BIACHOCTI;
® TlapaMeTpH JOCTYITy 10 JaHuX, 110 po3milneni Ha Google Jlucky;
® omilii BUKOPUCTAHHSI CHELiaIbHUX [Ia0JIOHIB JIjIsl OpraHizaiii.
AJZIMIHICTpaTOp MOXE HaJIAIITYBATH TaKi PEeKUMH BUKOPUCTAHHS CIIBHOTO
JIOCTYITy KOPHCTYBa4aMH OpraHi3aliii:
e 3a00poHa HaJaBaTH [OCTYH KOPHCTyBadaM, SIKi HE HaleXaThb IOMEHY
(oKpeMO MOYKHA JTO3BOJUTU 200 3a00pOHUTH OTPUMYBATH (aitau Bijx ocio,
SIKI HE HaJIeKaTh opraHizariii);

® J103BiJ HaJaBaTH JOCTYIl KOPUCTyBadaM, sIKi HaJe)aTb Hamepesa BH3HaUe-
HOMY «O1JIOMY» CIIHCKY JOMEHIB (OKpeMO MOXKHa J03BOIHUTH abo 3abopo-
HUTU OTpUMYBaTH (aiinu Bif ocCiO, sKi HE HaleKaTh 3a3HAYCHOMY CITUCKY
JIOMEHIB);

® J103BiJT HAJJABAaTH JOCTYI KOPHCTYBa4aM, sIKi He HaJIXKaTh JOMEHY.

VY OoCTaHHBOMY BHUIIQJKy MOKHa YBIMKHYTH BHBEICHHS IIONEPEKEHb IIPO
HAJaHHS JTOCTYITy 32 MEXKaMHU OpraHi3allii Ta mependadynuTi HeoOXiaHICTh 000B's3-
KOBOi aBTEHTHU(]IKAIlii CTOPOHHIX KOpPHCTyBadiB. TakoX MOKHA TO3BOJUTH KOpPHC-
TyBauaM 3 OpraHi3amii 3MiHIOBATH HallAIITyBaHHS AOCTYMY (3aralbHOAOCTYITHUN
pexuM abo IS BCiX, XTO Ma€ MOCHIIaHHs). 3ac000M ajJMiHicTpaTopa cepBicy € me-
peBipKa IocTyIry, IKHi HajaHo 3a Mexamu cepBicy Google uck. Hampuximan, mo-
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naroun rocuwnaHHs B Gmail), cucrema MoXke TepeBIpUTH, UM MalOTh OTPHMYBadi
JOCTYII JIO HBOTO. SIKIIO JOCTYIl, HE HaJaHO, CEpPBIC 3alPONOHYE KOPHCTYBAUEBi
Hajgicnatu Gair:

® yCiM, KOMY HaJlaHO JIOCTYTI;

® OJllep)KyBayaM Ta KOPHCTyBadaM, sIKi HAJIG)KAaTh OpraHi3arlii;

® JIMIIIC CTOPOHHIM OfIep:KyBayaM.

AJMiHICTpaTOp Mae 3MOr'y HallAIITYBAaTH 32 3aMOBYYBaHHSM JIOCTYII 3a I1O-
cunanHAM. ToOTo 10 BciX 00'€KTIB Ha TUCKaxX y MeXKax opraHizalii MOXXYTh aBTO-
MaTHYHO HaJIaBaTUCS TaKi apaMeTpH JIOCTYITY 3a ITOCHIaHHSIM:

® YBIMKHEHO — JIOCTYII MalOTh YCi KOPHCTYBayi JOMEHY;

® YBIMKHEHO — JIOCTYIl MalOTh YCi KOPHCTyBadi JOMEHY, 1[0 MalOTh IOCH-

JIaHHS;

® BUMKEHO — JIOCTYII Bi/ICYTHIH.

OnHi€ro 3 T0JaTKOBUX MOXKJIMBOCTEH XMapHOTO CXOBHIIA € CIUJIbHI JIHCKH,
SIKi JAFOTh 3MOT'Y 3pY4HO 30epiratH i mykati Gpaiiu KOMaH/au, a TAKOXK BiJIKpHBa-
TH iX 3 Oyzb-KOro npuctpor. Daiiny 3araibHOro IUcKa HaleXaTh KOMaHI, a He
OKpeMOMY KopHCTyBaueBi. HaBiTh SIKIIO yYaCHUKH 3aJIMIIAIOTh KOMaHAy, (aiimu
3aJIMINAIOThCA HA MICIH, TOMY iHIII KOPHCTyBadi 3MOXYTh 1 Jaji NpaloBaTH 3i
CIIUIbHUMU JAHUMU.

Jyisi BUKOPHCTaHHSI CIUIBHUX JIMCKIB aJMIHICTPaTOp XMapHOTO MakeTy
Google Workspace moBuHEH [03BONUTH iX BUKOPHCTAHHS. Ilicis OrO Y MEHIO
OCHOBHHX CKIJIaJIOBUX CEpBICY 3'sBUTHCS BiNOBiAHE mocuianus (puc. 5.1, 6ok 1).
CTBOpHBIIHN CHUTBHHUIA TUCK, HOTO BIACHUK MOXe J07aT Kopuctysauis (Puc. 5.8).

Puc. 5.8 lonaBanHsi y4aCHHMKIB 10 CHiJILHOIO JUCKA

IcHYIOTB Taki peKUMH TOCTYITY KOPHUCTYBAUiB JIO CITUTFHOTO IHCKA!
® [IOBHUIA JOCTYII — KOPHCTYBAad MOXE KepYBaTH yYaCHHUKaMH, 3aBaHTaXKyBa-
TH, 3MIHIOBaTH Ta BUIAIATH Oyab-sKi (aiinm;
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® penaryBaHHsS — KOPUCTYBau MOXKE 3aBaHTa)XyBaTH Ta 3MiHIOBATH OyaIb-sKi
(atinm;

® KOMEHTYBaHHS — KOPHCTYBa4 MOXKE 3aJIMIIATH KOMEHTApi;

® TIeperysil — KOPUCTYBad MOXKE BiIKPHBATH Ta YUTATH (haidiu.

[TomiOHO 10 OCHOBHOrO HA CHIJILHOMY JIUCKY OyJe NOCTYITHUM OKPEMHH KO-
muk. KoprucTyBauamu CHiJIbHUX JUCKIB MOXYTh OyTH OOJNIKOBI 3amlHCH 3-3a MEX
JOMeHy. AJIMiHICTpaTop JOMEHY Ma€ 3MOr'y MeperisiaaTi, 3MiHIOBaTH MapaMeTpH
JIOCTYITY, @ TAKOX BiJTHOBIIIOBATH CTaH CIUILHUX JIMCKIB Ha NIEBHY JaTYy.

[I1e onHi€0 KOPUCHOIO MOXKIIMBICTIO € TIEpEAaBaHHs MIPaB BIACHOCTI Ha JIUCK
iHImoMy KopucTyBaueBi. [lonepenHiii BinacHuK QaiiiiB, SK 1 paHille, MaTUME J10C-
Ty 10 HUX. 3a3HayeHa (PyHKIS cTaHe y Haroji y BUIAJKy BHIAJICHHS KOPUCTY-
Baya, aJpKe Jla€ 3MOT'y He BTPATHTH CTBOPEHI HUM (aiiu.

Cepen mapaMeTpiB TOCTYIY J0 JaHUX BUALUTAMO:

® JI03BLJI HA BUKOPUCTaHHA 0(IalfHOTO JOCTYIY 10 (aiiiiB;

® J103BiN Ha BUKOpHCcTaHH: KiieHTa Google Jlucka — nmporpamu, sika aae 3Mo-

ry mpaioBaty 3 JluckoM i crinpHUME JlMCcKaMK, He 3aBaHTaXYIO4UH 1X Ha
koM rotep$

® J103Bi KOpucTyBadaM jpoctyn Ha 1o Google /lucka 3a nonomororo ioro

API-byHKii;
® [103BiJ KOPHCTYBayaM BCTaHOBIIOBATU AoNOBHEHHs 1y Google JlokymeH-
TiB 3 Mara3uHy JOIIOBHEHb.

KopucryBaui MOXYTh BUKOPHCTOBYBATH CIeLliaibHI MIA0JIOHU oOpraHizaiii.
AJZMIHICTpaTOp BH3HAYa€ KaTeropii Ta mapameTpu IyOJIiKyBaHHsS [Ia0JIOHIB
(puc. 5.9):

® JI03BLJI yCIM CTBOPIOBATH IIA0JIOHH;

® 00O0B'I3KOBE 3aTBEP/IKEHHS CTBOPEHUX IIA0JIOHIB aMiHICTPATOPOM;

® CTBOpEHHS [IA0JIOHIB JIMIIE aIMiHICTPATOPOM.
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Puc. 5.9. [TapameTpu cTBOpeHHs madaoHiB cepBicy Google Iuck

CrBOpIOI0YM HOBUH JIOKYMEHT, KOPHCTYBad MOXe 00paTH 11abJioH, Ha OCHO-
Bi sikoro Oye crBopeHo (aiin. Ha cropiHili CTBOpEHHS TOKYMEHTa, MOXKHA JOJIaTH
HOBH I1a0JIOH.
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6. CEPBIC GOOGLE CALENDAR

Google Calendar € xmMapHuM cepBicoM UIsl OpraHi3allii 4yacy Ta IIaHyBaHHS
BUKOHAHHS MOfii abo 3aBmanb. CepBic € wacTWHOIO XMapHoro makery Google
Workspace. Bin 3a6e3neuye BUKOHAHHS 3aBJIaHb IUTAHYBaHHS Ha KOPIIOPATUBHOMY
piBHI. KpiM TOro cepBic € JOCTYITHUM ISl BCiX, XTO Ma€ OCOOUCTHI OOIIKOBHIA 3a-
muc Google. s mouaTky poOOTH i3 cepBiCOM CIIiji MEpeHTH 3a MOCHIAHHIM
https://calendar.google.com/ a6o ckopucTaTHCS BiIINOBIIHUM MYHKTOM Y MEHIO
Tepex oIy Mix cepBicamu (puc. 4.2).

OCHOBHUMH CKJIaJIOBUMH iHTepdeiicy cepBicy € (puc. 6.1):

Puc. 6.1. OcHoBHi ckiaanoBi inTepdeiicy cepsicy Google Calendar

1. TineprnokiMKaHHs, IO BUKOPHCTOBYETHCS ISl BiIOOpakeHHs (IPUXOBY-

BaHHS) CITICKY KaJIeHAApiB KOPUCTYBayYa.

2. biok HaBiramii 3a JaTaMu.
3. Pajok mouryky nmomii.
4. Cnomcok, SKUi Aae 3MOry 3MiHHTH BifoOpakeHHs KajeHOaps (y ICHHOMY,

THKHEBOMY 200 MicsSaHOMY (opmari).

5. Cnmcok KaneHaapiB KOPUCTyBaya.
6. PobGoua obiacTh cepBicy, 0 BiIoOpakae moii.
7. TinepmoxivKaHHS AJS TOJABaHHA MOJIH.

[Ipu mepmriit aBTopH3arii KOpUCTyBada CEpBic MPOIOHYE O BUKOPHCTAHHS
KaJIeHJap, iM's IKOTO BIATIOBia€ iMEHI KOPHUCTYBada-BIIACHHUKA. 3arajioM y KOpHC-
TyBauda CEpBICY iCHYE€ MOXIIMBICTh CTBOPSHHS 3HAYHOI KiIbKOCTi OKPEMHX KalleH-
napiB. CTBOpeHHsI KaJeHIaps 3IiHCHIOIOTH 3a JOMIOMOTO0 TillepIIOCHIIaHHS y BH-
TSI cuMBOITY «Immroc» («+») (6ok 5, puc. 6.1). Jlomaroun HOBHIA KaleHaap, CITif
BKa3aTH HOro Ha3BY Ta OIMC, a TAKOXK YaCOBHII MOSAC, BITHOCHO SKOT'O OINPalbOBY-
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BaTHUMYThCS ITOMi1. 3a3HaUeHe TiMepHOCHIaHHS TAKOX JIa€ 3MOTY NEpersIHyTH Ha-
Tiepe]] HaJamToOBaHI «IiKaBi KaJeHaapi» (CBsTa, CHOPTHBHI 3MaraHHs TOIIO), BH-
KOpPHCTOBYBATH CIILIbHI PeCcypcy opraHisarii, JOAaTH 3arajibHO TOCTYIHHUHN KaJeH-
nap, Bkazas iioro URL-anpecy, abo iMmopTyBaTH KaneHaap i3 gaiia y ¢popmari
iCal a6o CSV. OcraHHs mociyra TakoXX MICTUTh TiNEpIOCHIIaHHS JJISl €KCIIOpTY
ycix kanenaapis y oaud ¢aiin (puc. 6.2).

Puc. 6.2. Cropinka imnopTy-excnopry KajenaapiB cepsicy Google Calendar

Y upoMy xk 0oLl NPUCYTHIN PSAOK BBEICHHS, SIKMH J1a€ 3MOT'Y JIOIaTH KaJjie-
Hzap Koneru. SKio o0IiKoBi 3amicH 000X KOPUCTYBAUiB HAlIEKaTh JI0 OJHI€T Op-
rasizamii (OHOrO JOMEHY), TO AOCTYIl A0 KajeHaaps Moke OyTH olepkaHuii 0e3
OyIb-SKHMX THIIMX Aid (BIAMOBIIHI HAJAIITYBaHHS MOXKHA 3MIHUTH y TaHesl aaMi-
HicTparopa). Y iHIIOMY BHNAJKy HEOOXiqHUM Oyje 3alOBHEHHS Ta HaJCHIAHHS
(dbopMHu 13 3aUTOM Ha OJlepIKAHHS JOCTYITY.

Jlyist cTBOpEHHS 3amucy MOXKHa o0paTd y KajeHzaapi JieHb abo Jac BiJIOBij-
HOI nofIii. AJBTEPHATUBHUM CIIOCOOOM € BUKOPHUCTAHHSI TIHEPIIOCUIIAHHS Y BUIIIS-
I Kpyra, 10 MICTHUTh CHUMBOJI ILTIOC». Y TMEPIIOMY BHUIAJKy CEpPBIC 3alPOIOHYE
obpaTu THI 3amucy — mojis abo HaraayBaHHS. BigqMiHHICTh MK HUMU TOJSATAE y
TOMY, 1110 MOJIisi 00OB'I3KOBO CTBOPIOETHCS y IEBHOMY KaJICHIApl Ta MiCTHTh JIOfa-
TKOBi HayamrtyBaHHs. CIITEHIMH iX TapaMeTpaMHu € AaTa, MOXJIUBICTh YyTOYHEHHS
Yacy Ta MepiogngHoCTi moBTOpeHHs (puc. 7.3).

Puc. 6.3. CrBopenns HaragyBanHs ceppicy Google Calendar
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JonaBaHHs MOMii 32 JOMMOMOTOIO TIMIEPIIOCHIIAHHS Y BUTIIAAIL Kpyra, M0 Mic-
TUTH CUMBOJI «ILTIOC» (070K 7, puc. 6.1) mae MOXIIMBICTh BU3HAUNTH Taki ii Joja-
TKOBI mapameTpu (puc. 6.4):
® MicIle IPOBEICHHS MMOIii;
HEOOXI1IHICTh 3IICHEHHS BiJI€OA3BIHKA;
HarayBaHHS PO MO0,
KaJIeHIap, y skoMy OyJie 30epexeHo 3aITuc;
CTaTyC KOPUCTYBa4a Ta BUIUMICTh TIOMIT JUTS 1HIIIKX;
OITHC;
TIepeTiK 3ampONIeHUX KOPUCTYBAYiB-TOCTEH.

Puc. 6.4. lonaTkoBi mapamerpu nogii cepsicy Google Calendar

BBezienHs Miclis POBEIEHHS MOJIIT MOMKIIMBE 3 BUKOPUCTAHHIM T'€0CEpPBiCiB
kommanii Google. Iloknmukanus «ZJodamu 6i0e0036inoK» A€ 3MOTY 3alUIaHyBaTH
Ta CTBOPUTH BiJICOKOH(EPEHIIII0. BasKIMBUM JOIATKOBUM MapaMeTpoM IOIi1 € Ha-
raJyBaHHs. 3arajJioM 3aJI&KHO BiJ BIACHHX IOTped KOPHCTYBay MOXE AOJATH YH-
MaJjy iX KiTbKicTh. HaramyBaHHS MOXYTh HAAXOOUTH y (POPMI JIHCTa EIEKTPOHHOL
TIOIITH, BiKHA TTOB1IOMJIEHb Ha cTopiHIl cepBicy Google Calendar abo MoGinbHOTO
JIOAaTKy. Y OImUC MOAil i BITacHUK KpiM TEKCTY, 300paKeHb, TiMepHOCHIaHb MOXKE
JONYYHTH MOTPiOHI (haiinu.

3a 3aMOBYYBaHHAM Ul MOAII BUKOPHUCTOBYIOTHCS HAJIAINTYBAHHS JOCTYITY
BiAMOBigHOTO KaseHAapsi. ToOTO BiZOMOCTI IpO MOAi0 OaYUTHMYTH YCi, XTO Ma€
JOCTYTI IO 1HITUX MOMIH y IbOMY KaJleHaapi. SIKIo 1o xaneHaaps He HaaaHo KO-
HOT'0 JOCTYITY, TO MOAisl Oy/Ie TOCTYIHA JIMIIE HOro BIACHHKY.

3a TOTIOMOTrOr0 TIOKITUKAHHS « 3Hatmu yac» MOXKHA Y3TOIAHWTH 3aIUCH, SKi Mi-
CTATBCS Y PI3HUX KaJEeHOapsX, Ta IOAii, 10 SKUX BIACHHUK KaJeHIaps 3alpoIIeHuH
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SIK TicTh. Y Takuii criociO KOpUCTyBad MOXKe THYYKO IDTaHYBATH CBill 4ac, yHHKAIO-
Y CITiBII3/IaHb y 3aIUIAHOBAHMX 3aXo0Jlax.

Jo xokHOI MOfmii MOXHA MOMYy4IuTH 11 ydacHUKIB (y iHTepdeici cepsicy
Google Calendar BoHM Ha3MBAIOTHCA TOCTAMH). Y KOPHOPATHBHOMY OONIKOBOMY
3aIMci MOXJTMBE 3aIPOLIEHHS SIK OKPEMHX KOPUCTYBauiB, Tak i ix rpyn. s nona-
BaHHS TOCTEH CIIiJi BBECTH Ha3By abO0 €JEKTPOHHY ajpecy OOJIKOBOTO 3arucy.
Skmio Oyio 3ampoIIeHO TPYIy KOPUCTYBAdiB, TO MPH 30epEKEHHI 3aIUCy KOXKHO-
My i1 ydacHUKY OyJe 3aIpONOHOBAaHO HaJiClIaTH €JIEKTPOHHOIrO JIMCTA i3 3ampo-
LIEHHSM [0 3aX0/y Ta MOXKJIMBICTIO BKa3aTH 4M IOTO/KYETHCS BiH OpaTu y HiH
y4acTtb. Takox iCHye MOXJIMBICTh BHJAJICHHS! OKPEMUX YYaCHHUKIB TPYIH abo 1M03-
HAYeHHs 1X K HEOOOB's3KOBUX rocreil momii. I{e MokHA 3pOOUTH 3a AOMOMOIOIO
TIOKJTMKAHHS «3anpocumu KOJICHO20 YYACHUKA 2pynu IHOUBIOYATbHOY.

HanamrryBanHs napameTpiB OKpeMOro KajieHapsi Horo BIACHUK MOXe 3JTiH-
CHIOBAaTH, BUKOPHUCTOBYIOUM KOHTEKCTHE MeHI0. OCHOBHUMHU IapaMeTpaMu KajeH-
napis € (puc. 6.5):

® Ha3Ba Ta OIUC KaJeHIapsi;

ABTOMATUYHHUH MPUHOM 3arpOILEeHb JI0 1HIIUX TO/iH;
npasa CHUJIBHOTO JIOCTYITY /IO 3aIUCiB;

MOXKJIBICTh CIIJIFHOIO BUKOPUCTAHHSI KaJeHIaps;
HaJIAIITYBaHHS CIIOBIIIECHb MPO MOIT;

napaMeTpH iHTerpailii KajeHaapsi;

Puc. 6.5. OcHoBHi mapamerpu kasienaaps cepsicy Google Calendar
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[cHYe MOXKJIMBICTH HANAIITYBATH KaJCHIAP JUIs OMPAIIOBAHHS 3alpOIISHb 10
TIOAIM 1HIIMX KOpUCTYBadiB. 30KpeMa MOKHA BKa3aTH Taki MapameTpu:

® aBTOMATUYHE MPUIMaHHS 3alpOIIeHb, SIKi He KOH(IIKTYIOTh 3 IHIIUMH 3a-

MICaMH Y KaJleHAapi;

® aBTOMATHYHE JIOIABAHHS J0 KaJICHAAps MOIiH i3 3ampollIeHb;

® BiIXWJICHHS yCiX 3alpOIICHb.

3MiHa TpaB JOCTYITY 10 KaJeHAaps Ja€ 3MOry 3po0HTH HOTO 3arajikHOIOCTY-
MTHUAM Y MEpexXi iHTepHeT. [CHye MOXKITUBICTh HAATH TOCTYII JIMIIE KOPUCTyBaYam
oprasi3auii. BracHuk xaneHgaps BU3Ha4ae JI03BiN JUIS MEpersiay neTajel momin
a00 BiZOOpa)KeHHS BJIACHOTO CTATYCy 3alHATOCTI. BUBIN JeTaabHO HaJaIITyBaTH
rapameTpy AOCTYITy A0 KajJeHaaps MOXHa y po3fini «CnitbHe uUKOpUCmanis 3
neeHuMu ocobamuy, e BKa3ylTh OOJIKOBHH 3ammc KopuctyBaya abo rpymu, siKi
3MOXYTh CITIJIbHO BUKOPUCTOBYBATH KaJleHap 3 Horo BiacHUKoM. CepBic mporio-
HY€E TaKi PSKUMH CIIJIBHOrO BUKOPUCTAHHS KaJICHIAPiB:

® TIeperIsil CTaTyCy BJIACHUKA (3alHATHI a00 BiIBbHUIA);

® meperyisia AeTanei momii;

® BHECEHHS 3MiH JI0 MOII;

® BHECEHHS 3MiH JI0 MOii Ta YIpaBIiHHS CIUILHUM J0CTYIIOM.

JocTymHicTh 3a3HaUSHNX PEKUMIB 3aJIe)KaTh B/l HAJIAIITyBaHb, SIKi BU3HAYAE
aJIMiHICTpaTOp OpraHizarii.

HanamrryBannst HarajyBaHb B KaJleHJapl HE BiPI3HSAIOTHCS LUX MapaMeTpiB
y OKpeMoMy 3amuci (eleKTpOHHa momTa, iHpopMmaliiiHe BikHO). [Ipore mMoxkHa
OKpEMO HAJANITYBaTH CIIOBIILEHHS JUIS MOAIH, SIKI TPUBAIOTh LUIKI NeHb. Takox
MOXKHa HaJallTyBaTH CIIOBILICHHS MPO Taki 3MiHU y KaJleHOapi — HOBIi, 3MiHEHI,
CKacOBaHi 3aITiCH, BiJIIOBI/II y4acHUKIB Mofiil. [cHye okpemuii Buj HarajayBaHHS —
ENEKTPOHHMH JIMCT 13 MOPSIKOM JICHHUM, KU MICTHThH YCi 3aIUIaHOBaHI Ha JICHb
nopii.

IHTerpanis kangenaaps nepeadadae AOCTYI 10 HOro 3amuciB 3 THIIMX JOAAT-
kiB abo cepgiciB. CepBic Google Calendar mporonye Taki mapaMeTpu iHTerparii
KaJIeH/apiB:

o imeHTU(IKATOP KaleHAAPs, SIKHA BUKOPUCTOBYETHCS ISl JOCTYIY Y AOAAT-

kax abo API-yHKmisx;
o 3aranpHOAOCcTYynTHa URL-anpeca — Oyme mifiCHOIO y BUIMAJKy HaJaHHS Bij-
MIOB1THOT'O AOCTYILY;

® KOJI JJIsl BCTaBJICHHS KaJeHIaps Ha iHIII BeO-CTOPIHKH, KU MOXHA TIep-
COHaTi3yBaTH a00 BOyAyBaTH AEKiJIbKa KaJIeHAAPIB;

e mpuxoBaHa azapeca y ¢opmarti iCalc, BUKOPHUCTOBYIOUHN SKY MOXHA OTpH-
MaTH JOCTYH JI0 KaJeHIaps, He pOOJISTYN HOro 3arajJbHOIOCTYITHUM.

Cepen mapameTpiB KaJeHIaps JOCTYIHI TiEPIIOCHIIaHHS JJsl HOrO BHITy4eH-
Hi. TakoX iCHye MOXJIMBICTh CKACYyBaHHS IMIANMHICKH, SIKa BIIMIHUTH ITiIIICKY KO-
pHUCTyBaua Ha KaJeHIap, IpoTe 30eperke 3amrcH Ipo MOii.
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Sk Oyno 3a3HaueHO BuUIlE, KOH(DITYpyBaHHS IESIKHX IapaMeTpiB cepBicy
Google Calendar 3nificHIoeThCS 3a HormoMoroto iHTepdeiicy anminictparopa. s
LILOTO y HHOMY Ha CTOpIHII JOAATKIB ClIiJi 00paTy rineprnocwiands Ha cepsic Ka-
nenpap. [loxibHo mo iHmmx cepgiciB nakery Google Workspace umkue HaBeneHi
mapaMeTpH, sKi MOXXYTh OYTH 3aCTOCOBAaHI J0 YChOTO IOMEHY a00 JI0 OYIb-SIKOTrO
foro migpozainy. Cepen TOCTYIHHUX HaJIAIITYBaHb CEPBiCY BUILIAMO:

® HaJNAIITYBaHHS CHUIBHOIO IOCTYITY;

® BH3HAYCHHS PECYPCIB, SKi JOCTYITHI KOPUCTYBaYaM Y TPOIIECi MITaHyBaHHSI

MOi#;

® 3arabHi HAIAIITYBAHHS,

® YMIPaBJiHHS JaHUMH KOPUCTYBaYiB.

VY Mmexax opranizarii (JOMEHY) aJMiHICTPATOP MOXKE JTO3BOJUTH CIiTBHUN
JIOCTYTI IO YCiX KaJeHIapiB, OOMEKHUTH HOTO JIMIIIE MEPETIIsAOM CTaTyCy 3aiHsATO-
CTi KOpUCTyBaua abo B3araji 3a00pOHHUTH. 32 MEKaMH IOMEHY JOCTYITHHUMH € TaKi
napaMeTpH:

® Tieperyisil BiIOMOCTeE# 010 CTaTycy (3alHITHII/BIIbHUN) KOPUCTYBaya;

® JIOCTYI JIIsl JIMILE JJIsl Ieperisiy Mol (He3apeecTpoBaHi KOpUCTYBadl He

3MOXKYTh 3MIHIOBaTH 3aIHCH);

® OCTYI Ui 3MiHU NOAIN (He3apeecTpoBaHI KOPUCTYBadi MaTUMYTh 3MOTY

3MIHIOBATH 3aITUCH);

® TIOBHMU JIOCTYII JIO 3aITUCIB Ta O3B HA YIPaBIiHHS KaJCHIAPSMH ISl He-

3apeecTpOBAHUX B MEXKax OpraHizailii KOpUCTyBaviB.

JlonaTkoBO MOYKHA BCTAaHOBHUTH PEXUM IIONEPEIDKEHHS PO HAJaHHA JOCTY-
Iy KOpUCTyBa4yaM, 32 MeXaMH opraHizailii. ¥ HalalTyBaHHSIX CEpBICY MOXHA Iie-
pebauuTn aBTOMaTHYHE JI0IaBaHHS BiICOA3BIHKIB JI0 TO/IiH, 1110 CTBOPIOIOTH KOPH-
CTyBaui JIOMEHY.

Kpim mranyBauus 3axomiB y ceprici Google Calendar, kopuctyBaui Google
Workspace B opranizatiii MOXyTb pe3epBYBaTH PECYpPCH 3aTallbHOrO KOPHCTYBaH-
us1. Hacamrepen e cTocyeThest IPUMIIIeHb (ayIUTOpiid, KOH(EepeHI3amiB), aie pe-
3epBYBaTH MOXKHA U 1HII 00'€KTH, TaKi K 00JIaJIHAHHS, CIOPSIKESHHS TOLIIO.

Jlns cTBOpeHHs pecypcey HOTpiOHO y iHTepdeiici aaMiHicTpaTopa, Ha CTOPiH-
i cepeicy Google Calendar, BinkpuTn po3ain «Pecypcu» Ta TIEPEUTH 3a KPYTIUM
TiNepHoCHIaHHAM, SIKE MICTUTh CUMBON «+». Ha cTopiHII, sika 3aBaHTaXUTHCS 3a-
TIOBHIOIOTH TaKi oyt (puc. 6.6):

® THUI pecypCy — HUHI JOCTYIHI Taki TUOH: KOH(epeHI-3ah (MPUMIIeHHS

JUTA TIPOBENICHHS HaBYaHH:I, NIEPEroBOpiB), iHIIE (MaTepianbHi 3acobu, 00-
JaJHAHHS, TPAHCIIOPT);

e OymiBis, e Oynme BigOyBaTuCs 3axif, (OTPiOHO CTBOPUTH 3a3AAJIETi b );

® Ha3Ba pecypcy;

o (hyHKII, JOCTYIHI KOpHCTyBadaM 3axofy, (MOTpiOHO CTBOPHUTH 3a3mae-

Tigp);
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e omnc, SKUH OAaUUTHMYTh KOPHCTYBadi, sIKi OyAyTh JOAaBaTH pecypc 110
BJIACHOTO KaJleHIapsl.
Pecypcu kpame cTBOpIOBaTH AOTPUMYIOUHCH 1€papXidYHOTO HPHUHIMITY, Ha-
nipukiaz, Takoro: Opranizanist — Bynisns — [IpuMinieHHs—. . .

Puc. 6.6. CtBopeHHs1 pecypciB kajenaaps cepsicy Google Calendar

3MiHEHHS MOJIB, IO MICTSITh JaHi MPO Pecypc, TaKWid sik OyAiBIIs, MOBEPX
a00 MICTKICTb, BIUIMBAE Ha CTBOPIOBaHI Ha3BM PECYpCiB 1 MOIIYK NpuUMilieHsb. [le-
pel AoIaBaHHSIM PECYpCiB aIMiHICTPATOPy TOPEYHO CTBOPUTH BHIIE 3rajiaHi 00'e-
ktu: OyniBii Ta (yHkuii. Bonn OynyTh BHKOPHUCTOBYBATHCS SIK IIOJISI PECYPCIB.
JonaBauHs 00'ekTy THITY OyaiBIIs 3AIHCHIOIOTH Ha CTOpIHII pecypey (puc. 6.7).

Puc. 6.7. CrBopenns pecypciB kanenaapsi cepicy Google Calendar
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AHAJIOTIYHO JOMal0Th 00'€KTH, sSKi BU3HAYAIOTH (PyHKIOHAN pecypciB. Ha-
TIpUKITaj, QYHKIISIMA MOXKYTh OyTH HasBHICTh KOMITIOTEPiB, JOMIKH, AOCTYITY IO
Mepexi iHTepHeT Tomo. Y iHTepdeiici nependaueHo KOHKPETH3alio TUITY (QyHK-
1ii, MpoTe MOKH IO Peali3oBaHo iX JIMIIE JBa — BiZleo- Ta ayAio3B's30K. SKimo ic-
Hye roTpeda y 1o/1aBaHHi 0araTboXx pecypciB 4u OyiBelb, iX MOXKHA IMIIOPTYBATH,
MATOTYBaBIIM TabiuIto y Gopmarti csv. AHAJIOTIYHO Ha CTOPiHII pecypciB icHYye
MOXIIMBICTB X MacOBOT'O 3aBaHTa)KEHHS Ha KOMIT'FOTEp aJMiHICTparopa.

JlomaBaHHS pecypcy Ha CTOPIHII CEPBICY 3AIHCHIOIOTh Y CIIUCKY KaJCHIapiB
KopucTyBaua (0JIoK 5, puc. 6.1), oOpaBIm MyHKT MeHIO «Ilepeensio pecypcisy. Ha
CTOpIHIII, 10 3aBaHTAXHUTHCS, y MEpeIliKy OyIiBelb MOKHA 00paTH MOTPiOHUH pe-

cypce (puc. 6.7).

Puc. 6.7. CtBopeHHs pecypciB kajenaaps cepsicy Google Calendar

Bapro 3ayBaxkuty, 110 micis JoAaBaHHS pecypcy BiH Oyze JOCTYIHHUE KOpH-
CTyBadiB He Bimpasy (3aTpuMKa MOXe TpUBATH M0 24 romuH). Ilicims momaBaHHS
KOPUCTYBadi MaTUMYTh 3MOI'Y pe3epBYBAaTH pecypcH, He TypOylouHch IIpo Te, 10
XTOCh 13 HUX NPUIYCTUTHCS IOMUJIKY 1 Ha OJIHE 1 T€ X MPUMIIIEHHS NPEeTeH/1yBa-
TUMYTh Ofpa3y Kijibka oci0. Ha cropiHili I0oJaTkoBHX HapamerpiB mofii 3 Oynb
SKOr0 KaJleHaaps Oy[e HOCTYITHUM MOKIHKaHHS «KimHamuy, sKe 3a0e3neuye Mo-
JKITUBICTh TIEPETJITHYTH Tepellik IocTynHuX pecypciB. Cepic chopMmye crucok
TIJIBKH BIJIbHUX Y JTAHUH MOMEHT PECypCiB, 2 KOPHUCTYBad 3MOXE 3ape3epBYBaTH
NOTpiOHU# pecypce, 100 y MEBHUH MOMEHT CKOPUCTATUCS HUM.

SIKmio U1 HOBOT'O pecypey He 3aJaHi IpaBuiia JOCTYITy, BiH yCIaJKye mapa-
METpPH 3arajbHOro JOCTYITYy 32 3aMOBYYBaHHSIM, BCTAHOBIICHI I KaJleHAAPIB Op-
rafizamii. AHaJOTi9HO 0 HAJAINTYBaHHA KaJleHIaps, y mapaMerpax pecypcy, Ko-
PHCTYBa4 MOXKe HaJIaLITYBAaTH MOBIIOMIICHHS, SIKI HAIHAYTh Y TAKMX BUITAAKAX:

® pecypc 3adisiHAN Y HOBIiH TOfii;

® 3axij 3MiHEHO a00 CKacOBaHO;

® KOPHCTYBadi MPUHHSIN 3aMIPOMICHHAS 10 TOMIT .

JonaTtkoBo It pecypcy MOXKHa HaJalITyBaTH GOpMyBaHHS IOPSIKY JIEHHO-
ro HOro BUKOPUCTaHHS yciMa KOPUCTYBayaMu.

VY posnini «Hanrawmysannsa cninbHozo docmynyy TIPUCYTHI TapamMeTpH Ha-
JaHHS TOCTYITY A0 JOJATKOBUX KaJeHAapiB CTOPOHHIM KOPHCTyBadaM Ta THM, SIKi
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HaJIeXaTh oprasizarii. J{oJaTkoBUMY KaJleHIAPSIMH € 1 CTBOPEHI aIMiHICTPaTOPOM
pecypcu. AHAJIOTIYHO /10 OCHOBHHUX KaJeHJapiB KOPHUCTYBadiB MOXJIIMBI TaKi piBHI
JOCTYITY: TIEPETIIsA JeTaliel momii abo BiMOMOCTEH MO CTaTyc 3alfHATOCTi, BHE-
CEeHHS 3MiH /IO 3alUCiB Ta J03BUI Ha YNpPaBIiHHS IONATKOBUMH KaleHIapsMu. Y
IEOMY K PO3JIUTI aIMIHICTPATOp MOKE JTO3BOJIUTH KOPUCTYBaYaM PE3epPBYBATH pe-
cypeu, Ui SIKuX BHOpaHo mapamerp poctyny «llepeensoamu nuwie inghopmayiio
wooo cmamycy (sinvHuil/3atunsamuit)y. CylnepaaMiHICTpaTOp Ma€e MOBHOBAXKEHHS
JUIA PE3CPBYBAHHSA OYIb-IKOrO pecypcy OpraHizaiii He3aJeHO BiJ[ mapamMeTpiB
JOCTYITy 0 HBOTO.

VY poznini «llepedaua nooditiy NOCTYNHI CKaCyBaHHS YCix MaHOyTHiX Mozl
KopHCTyBaua abo repefaHHs MpaBo BIACHOCTI HOTro KaJleHJapiB iHIIOMY KOPUCTY-
Baui (puc. 6.8). 3a3HadueHy GYHKIIO JOMITBHO BUKOPUCTOBYBATH Y BHMAJKY MPH-
3yNUHEHHs 00JIIKOBOT'O 3aMKCy KOPHCTyBaya JUlsl TOro, 100 BaXIIMBI MOii He 3a-
JUmanucs 0e3 BIACHUKA, a pECypcH KalleHapsi He OJIOKyBaJIUCS.

Puc. 6.8. 3mina BiacHuKa KaJleHIapiB KOpHUCTyBada

Takoxk y 1bOMY po3JIiJli MOXHa CKacyBaTH 3aIUIaHOBaHI MOAIl yciX Buaaie-
HUX KOpPHCTYBadiB JIOMeHy. SIKIIO B opraHi3allii iCHye IO3UTHBHE CTaBJICHHS O
HOBAIliif, TO aJMiIHICTPATOP MOXKE YBIMKHYTH JJIsl KOPHCTYBaUiB €KCIIEPUMEHTA b~
Hi onmii cepBicy Ta BU3HAYUTH CIIOCIO Mepexo/y Ha Horo HOBI Bepcil.

IMoxi6uo 1o iHmmMX XMapHUX cepsiciB makery Google Workspace Google C-
alendar e gocTynmHUM Ha MOOLTEHHX TPHUCTPOsIX. Lle poOuTh HOro MOTYXKHUM 3ac0-
00oM opranizalii ypodHOi Ta 03aypodHOi HaBYaIbHOI AisTBHOCTI, OMOBIIIEHHS Oa-
TBKIB MPO TOii IIKOJIH, a TAKOXK JOOPUM iHCTPYMEHTOM IS OpraHi3allil MpoeKT-
HOi pOOOTH.
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7. CEPBIC GOOGLE CLASSROOM

Google Classroom — e xMapHHi cepBic IS MiATPUMKH 3MIlIAHOTO HABYaH-
Hs. Y cydacHill mejaroriui Takuil maxia nependoavyae NoeJHAHHS TPAAUIIIHUX Me-
TOZIIB OYHOTO HABYAHHS i3 MIMPOKHM 3aCTOCYBAaHHSM HABUAIBHUX MaTepialiB y
Mepexi iHTepHeT. BHKOpHCTaHHS CepBiCy Ja€ 3MOTy CHPOCTUTH TMPOILECH CTBO-
peHHsI, MyONiKyBaHHSI HAaBYaJIBHUX PECYPCIB Ta 3aBJaHb, a TAKOXK OLIHIOBAHHS Pi-
BHS HaBYAJBHHX JIOCATHCHb yuHIB. [TofiOHO M0 IHIIMX XMapHUX CEpBiciB, 30epe-
JKCHHsI JITaHWX YYaCHHUKIB OCBITHBOI'O IIPOILIECY BiJIOYBaeThCs Yy iHPpaCTpyKTypi
npoBaiinepa. lle 1ae MOXIIMBICTH OJCPIKYBATH IOCTYNl 1O HUX Y OYyIb-AKUN
9yac i 3 Oymb-fKOr0 MPHCTPOIO, 3 MOMAIBIINM 30EPEKCHHAM Ha TPUCTPil KOPH-
CTyBaua, a TaKOXX POOOTOI0 3 JaHUMH y «xMapi». CepBic € YaCTHHOI XMapHOro
nakery Google Workspace for Education. Cepen mepeBar cepBicy MOXHA BHILIH-
TH:
® {HTYiITUBHO 3pO3YyMIJMH MpOLEC CTBOPEHHS KYypCiB, HaBYaJIbHUX Marepia-
JIiB Ta 3aBJIaHb;

® 3PYYHICTh IUIAHYBaHHS HAaBYaJbHOTO MPOLECY — Y4HI Ta BUUTEIIB MOXKYTb
neperyisiaTl 3aBJaHHsA y KalleHJaapi Kypcy abo Ha cropiHui «Cnucox
cnpay,
® pO3IIUpeHi 3ac00K KOMYHIKallii, sKi JaloTh 3MOT'Y BHKJIa/lauaM IyOJlikyBa-
TH 3aBJAHHS, PO3CWJIATU OTOJIOLICHHS IOYMHATH iX OOTOBOPEHHA, a yd-
HSIM — OOMIHIOBaTHCSl MaTepiallaMH, 10J[aBaTH KOMEHTapi B CTPIvlLll Kypey i
CIIIIKYBATHCS Yepe3 eJIeKTPOHHY HOIUTY.
e iHTerpauis 3 monynspHuMu cepicamu — Google luckom, JlokymeHTamu,
Kanennapem, ®opmamu TOIIIO.

e jocrymHicTh 1 Oe3neka — Classroom € Ge3KOIITOBHHM CEpBICOM, HE Mic-
TUTh PEKJIAMH, a MaTepiaju 1 JJaHi YUYHIB HE BUKOPHUCTOBYIOTHCS B MapKe-
TUHTOBUX LIIJIAX.

PoGota 3 cepicoM MoxJmBa yepe3 Opay3ep abo uepe3 MOOUIbHI AOIATKU
qust turatopm Android uum iOS. Jl71st mogatky poOOTH i3 cepBicoM CITijt TiepeiiTy 3a
nocunanuaM https://classroom.google.com/ abo ckopuCTAaTHCS BiANOBIAHUM ITYHK-
TOM y MEHIO Tiepexony Mix cepBicamu. [ aBreHTH(IKALIT MOYKHA BUKOPHCTOBY-
BaTH ocobuctuii abo KopropaTwBHHI 00miKoBUi 3ammc. OCTaHHIN TpagumiiHO
MIPOMOHYE KpaIlly iHTErparmiro B MeXax OCBITHBOT'O 3aKJaay, dyepe3 BUKOPHCTAHHS
CIIBHOTO KaTaJory, TPy KOPUCTYBAaviB, MOJATKOBUX aIMiHICTPATHBHHUX HaJall-
TyBaHb. Ilicns aBrenTH(iKail KopucTyBada Oyje MepeHarnpaBlieHO Ha CTOPIHKY
«3ansmmsy, sxa MiCTUTh JOCTYIIHI U HBOTO KypcH (puc. 7.1).
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Puc. 7.1 Cropinka kypciB kopuctyBaya

Cnij 3ayBaXKMTH, 110 3a3HaYeHa CTOPIHKA MOXKE MICTHTH KypCH, Y SKUX KO-
pHUCTyBau BUKOHYE pOJIb BUKJIaAada abo Xk Taki, 10 SKMX BIH MOXKE TMPHEIHATUCS
K y4eHb. Y OCTaHHbOMY BHIAJKY OLIs Kypcy MO)KHA OOauUTH BiIIOBIJHE TOCH-
JIaHHA Y BUTTIA1 KHOIKU «[Iputinamuy.

[pu nepromy Bxoi 70 cepeicy Google Classroom kopuctyBau Moxe BKa-
3aTH 4YM BiH € BUKJIaZladeM uH ciyxadeM (yuacHukoM). OOIKOBI 3aNMCH BUKIaqadi
JIOZIAIOTHCS JI0 BiJITIOBITHOT IPyIu

Anminictpatop Google Workspace for Education noBuHeH miarBepautu 00-
JIKOBI 3alMCH BHKJIAA4iB, T4 HAJIAIITOBYE IOTPIOHI JIO3BOJM Uil HUX Ha PiBHI
nomeny (opranizanii). KopucryBaui, siki He € BUKJIaiadaMu, HE MOXYTb CTBOPIO-
BaTH HOBI KypcH. J1Jisi miATBEpHKEHUX BUKJIAIadiB JOCTYITHA KOHTAKTHA iH(pOpMa-
ITist PO OOJTIKOBI 3amucy GATHKIB YK TPEACTABHUKIB (OIMTIKYHIB).

Juist HaBiramii MiXk KypcaMH CIYTye MEHIO, sIKe 3HaXOIUThCS Y JIIBOMY BepX-
HBOMY KYyTi CTOpIHKH. SIK BUIHO 3 PUCYHKA MEHIO JIa€ MOXIIUBICTh MEPErsIHYyTH
CHUTBPHUHN KalleHJap Mol y BCix Kypcax. Po3ain « Bukiadaey MicTUTh crienigivHi
JUIs BUKJIalaya IyHKTH:

® (HEBUKOHAHI» — BUAW HiSUTBHOCTI, SIKi BIMAaraloTh yBarW BHKJIagada, Ha-

TIPUKIIAJ, 3aBJaHHS, SKi MOTPeOyIOTh OLIHIOBAHHS,

e MepermiK KypciB, y SKHX KOPHCTyBaueBi HAaIaHO pOJIb BHKJIaJada (Ha

puc.7.2 e kype «10 Kinac, ITnpopmatrkay);

® apXiBOBaHI KypCH.

[lyHKT HamamTyBaHHS MICTHTH KUTbKa OIIIiH, SIKI CTOCYIOTHCS OTPUMAaHHS
CIOBIIIEHD EIEKTPOHHOIO MOIITOO PO MOil B Kypcax. TaKuMu MOIisiMH € KOMEH-
Tapi, MOBTOPHO UM 3alli3HO 37]aHi Ha OIIHIOBAHHS 3aBIAaHHS YUYHIB, 3aIUIaHOBaHI
3MiHH CTaTyciB y ImyONiKyBaHHI HaBYaJbHHUX MartepiaiiB. Takok Ha CTOpIHII Ha-
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JIATITYBaHb MOXHA YBIMKHYTH 200 BUMKHYTH CIIOBIIICHHS CJICKTPOHHOIO MOIITOI0
a00 y MOOUTHHHX JTOJaTKaxX Il OKPEeMHX KYpCiB BHKJIQ1aya.

Puc. 7.2 MeH1o kypcy

3a JJOMOMOro0 KHOIKH «+» Y BEpXHiH YacTHHI CTOPIHKH KYpCiB MOXXHA NPH-
€IHATHCS JI0 iICHYI0UOro Kypcy abo cTBoputH BiacHuil (puc. 7.1). Jlnst CTBOpeHHS

KypCy CJiJi BBECTH MOro HasBy, OIMC, KJIac, AKMH BHUBYATUME IUCLHILIIHY
(puc. 7.3).

Puc. 7.3 CTBOpeHHs1 HOBOTO Kypcy

Cuin 3ayBaXkuTH, 10 po3poOHUKH cepBicy Classroom rmix Kypcom 3a3Buuaii
PO3YMIIOTh KJIac, SIK CYKYIHICTh YYHIB, SKi BHBYAIOTh MEBHY MUCHUILTIHY. OTOX,
TIPU CTBOpEHi y moie «Haszea xnacyy NOUITBHAM BBa)KA€EMO BBEICHHS HAa3BH JHC-
IUIDTIHA.
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KokHOMY Kitacy cuctemMa aBTOMaTHYHO MPUCBOIOE YHIKAJIBHUH ineHTH(]iKa-
TOp, IO MIcTUTH JiTepu Ta 1Mppu. OIHUM i3 CMOCOOIB MacoBOrO IPHEIHAHHS
YUHIB 70 KypCy € TOBifOMJIeHHS M 11boro koxy. Cimij 3ayBaXxuTH, 10 Iel crocio
He € 0e3MeYHNM, OCKIJIBKH 32 HUM JI0 KypCy MOXKYTh MPUETHATUCS CTOPOHHI OCO-
ou.
VY BepxHiil YacTHHI CTOPiHKH Kypcy 0auMMO YOTHpPH TilEepHOCHIAHHS Y BH-
TSIl 3aK1aI0K (puc. 7.4):
® [IOTIK — BiToOpakae XiJi HABYAILHOTO TIpoIlecy (HaBYaIbHI MaTepiaiu, 3a-
BIIAHHS, TIOI1);
® 3aBJIaHHS — MICTUTh OCHOBHI CKJIaJHUKH KypCy, 30KpeMa HaBYaJIbHI MaTe-
pianu, 6e3nocepeTHbO 3aBIAHHS, TECTH TOLIO.
® JIIOJIM — JIa€ 3MOTY 3alPOCUTH JI0 KypCy BHKJIaJadiB Ta CTYACHTIB — JJIs
IBOT'O CITiJI BBECTHU aJIpecy KOXKHOI'O HOBOT'O y4acHUKa abo rpyny,;
® OIIIHKH — MICTUTb BIJIOMOCTI IIPO KYPC, & TAKOX JIO3BOJISIE iX 3MiHHTH.

Puc. 7.4 Yuacuuku kypey Google Classroom

Buxkopucrosyroun rpymu Google Workspace, wa srnaami «CTyaeHTH», MOXK-
Ha OJHOYACHOT'O 3alPOCHUTH yCiX Y4HIB Kiacy. st mporo y moii 3ampoIieHHs CITi T
BBECTH €JIEKTPOHHY anpecy rpymu. Ilicis mporo KoxxHoMy 4ieHy rpynu Oyzne Ha-
JICIIAHO JIMCTA 13 3alpomIeHHIM 110 ydacTi B Kypci. Ha 3a3Hadeniit cropinmi mpi-
3BUINA CTYACHTIB, SKi HE MPUHHSIN 3alpOIIeHHs OyIyTh BAAIIEH] OUTBII CBITINM
KOJIBbOpoM (puc. 7.4). Buminsroun koprucTyBadiB Ha BKiaa « CTyIeHTH», aaMiHic-
TpaTop MOXKE BHIOAIUTH iX 3 Kypcy a00 cKacyBaTd HaficlaHe 3allpomeHHS. AaMi-
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HicTpaTopy a0 YYMTENIO TaKOX JIOCTYITHA CTOpiHKa, 10 BigoOpaxkae pe3yibTaTh
JISUTBHOCTI CTYIEHTA B YCiX Kypcax (puc. 7.5).

Puc. 7.5 PesyapTaTn HaBYAIBLHOI JiILHOCTI CTYAEHTa y BCiX Kypcax

AnmiHicTpaTop, sIKUil CTBOPUB KYpPC, MOXKE CTBOPIOBATH 3aBJIAHHS Ta MPOIIO-
HyBaTH X JI0 BUKOHAaHHS yciM abo cryneHtam. Ha Bkianqui «IHpopmaris» aaMiHi-
CTpaTOp MOXeE 3alpOCUTH BHUKIagadiB Kypcy. KypcH, y sSKuX Ie HeMae BUMTENIB,
3HaXOIATHCS B PE3EPBHOMY CTaHi.

3anpolryoun BUKJIAAadiB 10 Kypcey, CJIiJl BpaXOBYBaTH:

® BUIAJUTH KypC MOXKE TUIbKA OCHOBHUH BHKIIAad;

® OCHOBHOT'O BHKJIaJlaya HE MOXKHA BUJIAIIUTH 3 KypCY, 1 BiH HE MOXe BHJa-

JINTH caM ceOe;

® CIIMCOK BHUKJIagayiB, 1[0 MPUEIHAINCS IO KypCy, HE MOYKHA IIPUXOBATH;

e manka Kypcy Ha Google /lyicKy HaJIeKUTh OCHOBHOMY BHKJIaJa4ueBi;

® TIiCJISA TOTO, SIK HOBUH BUMTENb NPHUETHAETLCA 10 KypCy, BiH OTPUMAE J0C-

TyH JI0 CHiJIbHOI nanku Kypey Ha Google lucky.

[Ticns 3aBepieHHs] BUBYEHHS KYpCy BHKJIagay, 1100 30eperti Marepiainy, 3a-
BJIAHHS Ta KOMEHTapi JI0 HUX, MOXE IMOMICTHTH KypcH B apxiB. [licis nporo kypc
He Oyjie JIOCTYITHHUM JIJIsl CTY/ICHTIB. 3aapXiBOBaHUI KypC € JOCTYITHHM B PO3JiiTi
«Apxieu xypciey. Ilicast BITHOBIEHHS KypC 3HOBY 3'IBUThCS B CIIMCKY AKTHBHHX, 1
BYMTENb 3MOXE BHOCHTH B HbOTO 3MiHU. Kypcu, siki He Oynu apXiBOBaHMMHU Bce
11e OyayTh BiIOOPaKAIOTHCS YISl YUHIB SIK AKTHUBHI.

Cropinka kypcy cepBicy Google Classroom mae BUMIIsiA ik Ha puc. 7.6. Onu-
TYBaHHSA 1 3aBHAHHS YYHIB MOXXHA Bi[CTEXYBaTH B KaneHaapi kypcy. Ilicis ctBo-
peHHsI Kypcy HOro y4Hi OTpUMYIOTH AOCTYH J0 KaJleHZaps Kiacy, Y sSIKOMY BOHH
06agaTh CBOi 3aBHAaHHS 1 TePMiHM iX BHUKOHAHHA. TakoX MO KaJeHOAps YIUTeNThb
MOJKE JJOJaBaTH 3aXO[H, HAIPUKIIA] KOHCYIbTaIlli, KOHTPOJIbHI poOOTH, eKCKypCil
tomo. Anminicrparop Google Classroom moske BiAKITIOUATH KaleHIap Kypey Uis
OKpPEMOro 00JIIKOBOTO 3aIHCYy.
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Puc. 7.6 T'ostoBHa cTopinka kypcy Google Classroom

[Monii xypcy MOXXHa BiJCTeXXYBaTH y BIIOBIJHOMY KaneHpaapi. Ilicis cTBo-
peHHs Kypcy HOro y4Hi OTPUMYIOTh JOCTYI JO KaJeHIaps Kiacy, y sSIkoMy BOHHU
0ayaTh CBOi 3aBIaHHS 1 TepPMiHM iX BHKOHaHHS. TakoX J0 KalleHOaps Y4uTesb
MOKE€ JJOAABaTH 3aXO0/IH, HAIPUKIIA/l KOHCYIbTallii, KOHTPOJIbHI pOOOTH, eKCKypCil
tomto. CTBOpPEHI BHKIIAAayeM 3aBIaHHS Pa30M i3 TEPMiHAMH X BHKOHAHHS J101a-
I0ThCSL 10 KaJeHAaps Kypcy. YUHTelb Ta Y4HI MOXYTh NEperisgaTu moiii Kypcis
Ha cepsicax Google Classroom (puc. 7.7) ta Google Kanennap.

Puc. 7.7 Kanennap kypciB Google Classroom

Hasxmagni «/lomik» y9acHUKH Kypcy MOXYTh OOMIHIOBATHCS HOBHHAMH,
BpPaXXEHHAMH Ta iHIIO0 iHpopMmariero (puc. 7.8). YaHsIM T0CTyITHE KOMEHTYBAHHS
IIOB1IOMJICHb BHKJIaAada. Y Tporeci myOiKyBaHHS MTOBIIOMIICHHS BHUKJIAAad MO-
e 00paTu CTYIEHTIB, SKUM BOHO Ma€ OyTH afgpecoBaHe. TakoX cepBic JO3BOISE
IUTAHYBATH Yac MyOIiKyBaHHS TOBIJOMJICHB Ta IHIINX HABYAIHHUX PECYPCIB.

61



Puc. 7.8 lonaBannst noBizomienns (orosiomennsi) y kypci Google Classroom

Jlnst cTBopeHHst ab0 0jaBaHHs HAaBYAIBHUX PECyPCiB CITij IepeiiTH Ha BKJIa-
IKy «3asdannsy T1a obpaTu rineprnocuinanHs «+ CTBOpUTH» . Y 3aBaHTaKEHOMY
MEHIO CITiJi 00paTH THI pecypcy, sAkuil 6yme ctBopeHo (puc. 7.9).

Puc. 7.9 MeHio 1o1aBaHHs1 HABYAJILHUX pecypciB

Huni ocHOBHUMH pecypcamu, siki mocTymHi y Google-kiracax e Taki:

® TeMa — Ja€ MOXKITUBICTh CTPYKTYpYBaTH HaBUAJIBHHI MaTepiai 3a po3fina-
MH (TEMaMH);

® MaTepial — € OCHOBHUM PECYPCOM KYpCY, KU MOXK€ MICTHTH TOKyMEHTH,
mpe3eHTarii, Tabmmii, popMu, a TAKOXK TIMEPHOCHIAHHS, (ailiii 3 JIOKaJb-
Horo aucka abo Google ucka, Bimeoponuku 3 cepBicy YouTube Tomio.
[Ipu cTBOpeHHI pecypcy BUHTENh Ma€ MOXIIHMBICTH 0oOpaTH Kypc (Kimac),
WOro ydJacHUKIB Ta TeMy, B sKiii Oyme omyOnikoBaHWA Martepial
(puc. 7.10). Ilpu crBOpeHHI pecypcy BUHTEIb Ma€ MOKIMBICTE 00paTh
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Kypc (Ki1ac), Horo y4acHHKIB Ta TeMYy, B sIKili Oyze omyOiikoBaHHMIA MaTepi-
al.

Puc. 7.10 Cropinka 1onaBanHsi HABYAJIBLHOI0 MaTepiajy

® 3aBJlaHHA —Tiependavyae HaJCUIIAaHHS CTYJEHTOM BiamoBinl y ¢opmari no-
BiToMJICHHS a0o ¢aitna. KpiM BuIlle 3a3HaYeHUX MapaMeTpiB YUUTEIb MO-
BUHEH BKa3aTH MaKCHMaJbHY KiJIbKICTh 0aiiB, IKUIMU Oy/e OI[IHEHO BHKO-
HaHHs 3aBaanus (puc. 7.11);

Puc. 7.11 Cropinka nonaBaHHs 3aBJaHHA

® 3aBJAaHHA 3 TECTOM — JIa€ MOMKJIUBICTh CTBOPUTH TECT 32 JIOIOMOI'0I0 CEpBi-
cy @opmu. JlomaTKoBIM mapaMeTpoM IBOTO 3ac00y € MOKIIUBICTD 1MITOp-
Ty OLIIHOK 3 TECTY JI0 )KYpHAIY Kypcy. 3a3Ha4eHHI apaMeTp aBTOMATHIHO
obMexye KokHY (GopMy 10 OIHI€l BiAMOBiAI CTyAeHTa, 30Mpae ixX enext-
POHHI aapecu Ta MpuiiMae BiAIOBiZl JIWIIE Bil KOPUCTYBadiB OpraHi3arii
(s Google Workspace).

® HAsSBHUHA JONMHC — Ja€ MOXKIUBICTH BHUKOPHCTATH ICHYIOUHI pecypc abo
CTBOPUTH HOTO KOIIiI; BapTO 3ayBaXKUTH, LIO 32 JONOMOIOK 3a3HaueHOl
TTOCTYT'W MOYKHA KOMIIOBATH HABYAIIBHI PECYPCH 3 IHIINX KypPCiB;

® 3aNWTAaHHA — J]Aa€ 3MOTY CTBOPUTH BIiAKpHUTE (3 KOPOTKHMH BiIITOBiIsIMM)
abo 3akpute (3 BapiaHTaMH BiJIOBiIi) 3amWTaHHA. Y BUMAIKYy BHKOpPHC-
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TaHHS KOPOTKHX BiAIOBiZIEH JONATKOBUMH TNTapaMeTpaMH € Ommii penary-
BaHHS YYHSIMHU BJIACHHX JIONHMCIB T4 MOXJIMBICTh HaJCWJIAHHS KOMEHTY-
BaHH# pOOIT IHIMX y4acHUKIB (puc. 7.12);

Puc. 7.12 Ctopinka cTBOpeHHSsI 3alIUTAHHS

VYci 3 BUIlIEHaBEACHHUX THIIIB HABYAIBHUX PECYPCIB MOXKYTh OyTH NpU3HAYEHI
JI0 BUKOHAHHS SIK yCiMa, TaK i OKpEMHMH CTYIACHTAMH KIIacy.

BukopucraHHs 3aBJaHHs sIK CKJIaJHHKa Kypcy y cepBici Google Classroom
nepen0adae BUKOHAHHS YYaCHUKAMH OCBITHBOTO MPOLIECY NESIKUX JTiii:

1. Buknazmad cTBOPIOE 3aBAaHHS 1 MPUKpILIOE daitni. BiH Moxke npu3HaYNTH
3aBJIAHHS OJJHOMY a0 MEKITbKOM KypcaM, a TAKOXK YCiM ab0 OKPEMHUM YHUHSIM.
Kpim Toro, MoxxHa BKa3aTH TepMiH BUKOHAHHS POOOTH, 1O 3aBEpILUEHHS SKO-
0, BUKJIaJa4 Ma€ 3MOTY BIACTEKYBAaTH CTaTyC BUKOHAHHS, AOJAaBAaTH KOMEH-
Tapi i BHOCUTH 3MIHH Y JIOKYMEHTH.

2. YueHb 3aBaHTaXye sK BIAMOBIJb BJIAacHI MaTepianu abo peaarye Qainu ta
HaJicuiIae X Ha nepeBipky. Jlo poboTH yueHb MOXKe MPHUKpIIUIOBaTH (haiinu,
MOCHJIaHHS 1 300pakeHHs1. BUKOHABINM 3aB/IaHHs, yYCHb MOBUHEH HaJiCIaTh
ioro. /o 3aKiHUeHHS] BCTAHOBJICHOTO TEPMiHY BiH MOYKE€ CKaCOBYBATH HAaICH-
JIAHHS 3aBJIaHHS, BHOCHTH 3MiHH i TOBTOPHO HAJICUIIATH BiJIIIOBI/Ib.

3. Buxiagau ouiHroe BiamoBigs. BiH Moxe JqomaTH A0 3aBJIaHHS KOMEHTap,
BHCTaBUTH OLIIHKY 200 MOBEPHYTH HOT0 YIHEBI Ha JOOMPAIFOBAHHSI

4. YdeHp 0auuTh KOMEHTAp BHUKIIQ/A4a Ta OLIHKY i Mae MOXIIUBICTh pelary-
BaTH BiAMOBiAb. SIKIIO 10 poOOTH BHKIAAadeM MPHUKPIIUICHUN (aiii, ydIeHs,
Ipy HEOOXiIHOCTI, Ma€ MOYJIMBICTh 3HOBY BHECTH 3MiHHU J0 HBOTO.

[Nepur Hi>X CTBOPUTH 3aBIaHH:, BUKJIa a4 IOBUHEH HAJIAIITYBATH ITApAaMETPH
Joctymy 0 (aiiiiB, siki MicTAThCS Y HhOMY. Jlomatoun ¢aiin 3 qucka (Hampukia,
JOKYMEHT, IIPE3eHTAIi10 200 TaOIHUII0), BUKJIaIa9 Ma€ 3MOTy:

® JJO3BOJIUTH YYHAM BiIKpHBaTH ()ailll — y [BOMY BHUIAIKY Y9HI 3MOXYTh

JIMLIE TIePETIIsIaTh JOKYMEHT;
® JI03BOJIMTH YYHSAM peAaryBaTu (aiil — y IbOMY BHUINAAKY y4HI 3MOXKYTbh
BHOCHTH 3MIHHU B JOKYMEHT;
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® CTBOPHUTH KOIIIO Uil KOXKHOTO YYHS — Yy IIbOMY BHIAJAKY KOXXEH Yy4eHb
OTpUMa€ BIIACHY KOIIIO JOKYMEHTa JUIsl peAaryBaHHs; iM'st yuHs Oyzae no-
JIaHO 110 HA3BM JOKyMEHTa, BUKJIaJad OTPUMAae OKpeMHi (aiin 3 Biarmosia-
HUM IMEHEM.

Huni npoenennst tecryBanus y cepici Google Classroom MokiuBe 3 1eB-
HUMHU OOMEXeHHsMU. [l BUKOPUCTaHHS TECTYy Y KypcCl BUMTEIb Ma€ NOJATH 3a-
BaaHHsA. |yt CTBOpEHHS 3alMTaHb BUKIIAJa4yeBi CIliJi BAKOPUCTOBYBATH 30BHIIIHI
cepBicH, HalOIIbII (YHKIIOHATBHUM Ta 1HTETPOBAHMM 3 SIKHX BBaxkaemMo Google
®opmu. Kpim nopaBanus Gopm Oe3MocepeHbO y Kypci MOKHA BUKOPHCTATH Me-
HIO cepBiciB a0o cTBopHTH ii Ha cepBici Google uck.

Iarepdetic Google @opMu MicTUTh Taki ckiaaHUKH (puc. 7.13):

Puc. 7.13 Intepdeiic cepBicy Google ¢popmu

1. MeHro, 3a IOMOMOTOI0 SIKOTO MOYKHA 3MIHHTH Ha3By ()OpPMH, MEPEHECTH ii
Jo inmoi manku Ha Google /lucky ta moxaté no odpaHuX (TIOMITHUTH 3ipod-
KOI0);

2. Bxmanxu, siKi mepeMHUKAIOTh PEXHMHU pelaryBaHHs (OpMH Ta MeperisiLy
pe3yIBTATIB OMMUTYBAHHS.

3. Kuonku koH(}irypyBaHHs — AalOTh 3MOTY JOJYYHTH NOJATKH 10 (HOpMHU,
3MIHUTH 11 O()OPMIICHHSI, MIEPEHTH B PEKUM MEperisiy, HalalITyBaTH mapa-
METpH, HaJaTH JAOCTYII 10 (OPMH JUIS PECHOHICHTIB.

4. Tlome nns BBeIEHHS HA3BH Ta ONHCY HopMu.

5. Tlome BBemeHHS 3MICTY 3alIUTaHHS.

6. Ilanens iHCTPYMEHTIB, SIKI JAOTh 3MOTY JIOJATH HOBE 3alUTAHHSI, HOTO
OIKC, a TAKOXK BCTABUTH Y HHOT'O 300paskeHHs a00 Bigeo.

BukopucroByroun cepsic Google ®@opmu, BHKIagad MOKe CTBOPUTH Pi3HI
TUTIH 3aUTaHb: 3 OJHUM a00 KiJTbKOMA IPaBWIFHUMH BapiaHTaMHU BiAIOBiIi, BiIK-
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PHTI 3aUTaHHS 3 KOPOTKUMH 200 PO3TOPHYTHMH BiIIIOBIISIMH, 3aBJIaHHS, IO BH-
MaraloThb Ha/ICHJIaHHS Qaina. 3a3BU4ail, MpU BUKOPHUCTAHHI 3alMTaHb, sSKi BUMa-
rafoTh BBEIEHHS BiJIIIOBi/li, OLIHIOBAHHI MOXKE 3JiHICHIOBATHCS cepBicoM abo yun-
teneM. Google @opmu 1ar0Th 3MOTI'Y BUKOPUCTOBYBATH | 1HIII TUIH 3allUTaHb: JIi-
HilfHa IKaJia, TaOJIUIlSI 3 BapiaHTaMH BiJIIIOBINCH, «CIiTKa BIAMOBiACH», 3alTUTaAHHS
Ha BBEJCHHS JaTH W Yacy. 3ayBa)KHMO, IO OLIHIOBAHHS 3a3HAYEHMX THIIIB 3aIlH-
TaHb MOXKJIMBE JIMIIE BUKIagadeM. Po3risiHeMo mapamMeTpy OCHOBHHX THIIIB 3aITd-
TaHb.

st Toro, mo6 BukopucroByBatu Google @opmMu B pexxuMi TECTYBaHHS CITiJ
3a JIONIOMOT'OK0 KHOIIKM 3MiHM MapameTpiB YBIMKHYTH BiJIOBIIHHNA pexuM (pHC.
7.14).

HanawTtyBaHHsA
. YBIMKHYTH/BUMKHYTH OLIHKH

anIBHaHaTVI KiNbKIGTE 6aniB 3a 3anMTaHHs Ta A03BOJIUTH aBTOMATHUYHE
OUHK BAHHA.

BapiaHTn TecTy

Pexnm BnokysanHs Ha Chromebook

g 1A 4ac oNUTYBaHHA PECNOHASHTN He MOXKYTL BIAKPUBATH BiKNaAKKM a6o
EJ_ THW gogaTku. Ls GyHKUIA 4OCTYNHA N1wWe gna Wk, ski
BHMKOPUCTOBYHITE KepoBaHi npueTpoi Chromebook. JoknagHiwe

YBIMKHYTW pexXnm GnoKysaHHs

MoKa3ayBaTH OLIIHKY:
@ 0Apa3sy nicaA HagCUNaHHa GopMn

O nisHile, Nicns NepesipkK BPyUHY
YMuKae 361p eneKTpoHHUX agpec

CkacyBaTh  36epertu

Puc. 7.14 YBiMKHeHHSl pe:kMMY TecTyBaHHs B cepBici Google ®@opmu

SIK BUIHO 3 PHCYHKAa BHKJIagad MOXKE JO3BOJMTH IIEPErJIsi] OLHKH yYHEM
ofpa3sy micns HajacwiaHHs (Gopmu (Tecty) abo micis TOro, SIK BUKIIaAad IepeBi-
PHUTb TecT Bpy4HY. ¥ OCTAaHHBOMY BHIIAJKYy y4HEBi Oyae 3alpOIIOHOBAHO BBECTH
CBOIO €TIEKTPOHHY azpecy. BapTo 3ayBakuTH, 10 Ha CHOTONHINIHIA IEHb MIXK cep-
Bicamu Google @opmu Ta Classroom Hemae TOCTaTHROI iIHTETPOBAHOCTI CTOCOBHO
KOHTEHTY Ta poOOTH 3 OOJIKOBIMH 3alycamMy KOopHucTyBadiB. Hampukmazn, ydeHb,
SIKWHA 3apeecTpyBaBcs Ha cepBici Classroom Moke BBECTH iHITY €IEKTPOHHY ape-
Cy Ha CTOpIHIIl TECTY, SIKHHA CTBOPEHO 3a mormoMoror Google ®opmu. [JogatkoBo y
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BiKHI HaJalITyBaHb TECTY MOJKHA BKa3aTH:

® 000B’SI3KOBE BBEJICHHS Ta 30MpaHHS EEKTPOHHUX aJPEC yUHIB;
CTIOBIILIEHHS BUKJIaa4a Ipo 3aBEepUICHHS TECTYBaHHS KO)KHUM YUHEM;
JIMIIE OJJHY CPOOY BUKOHAHHS TECTY;
JIO3BLJI YUHSI pearyBaTH BiJIIOBI/II MICHS HAJACUIAHHS TECTY;
MOXIIUBICTB MEPETIIAY YYHSAMH BiKPHUTI BiIMOBiAL Ta MiJCYMKOBI Jiarpa-
MH, SIKi CTOCYIOTBCS YChOT'O KJIacy;

® BifoOpakeHHs U1 YUHS NPAaBUIIBHHUX Ta HEMPaBHIBHUX Bi/IOBIIEH;

® BUBE/CHHS KUTBKOCTI 0aJIiB 32 KOXKHE 3aIIUTaHHS.

CTBOpeHHsS 3amuWTaHHA 3 OJHMM NPaBWJIbHWUM BapiaHTOM  BiZOBiJl
(puc. 7.15) nepenbauae BBEIEHHS HOT'O TEKCTY, BapiaHTIB BiAMOBII.

Puc. 7.15 3anuTanHs 3 0AHMM NPaBUJILHHM BapiaHTOM BiTnmoBini

Jo camoro 3anurTaHHs Ta KO)KHOI'O BapiaHTa BiJMOBiI MOXXHA JOIATH 30-
OpaxxeHHS. BukopHrcTOBYrOUM 3a3HaYeHMI THI 3alMTaHb, BUKIagad MOXKE TOJATH
BapiaHT BIiJIOBi/i 3 HAa3BOI «iHIIE». YUeHb, OOpaBIIM TAKUW BapiaHT, MaTHMe
3MOTy BBECTH BJIACHY BIJIOBiJlb. Y LIOMY BHIAJIKy OL[IHIOBaHHS Ma€ 3MiHCHIOBa-
TUCS BUKJIaZiadeM B pydHoMy peskumi. [Ticnst BapiaHTiB BiANOBIL, Y HIKHIN Yac-
TUHI OJOKY BBEJCHHS 3allMTaHHS, PO3MIILEHI €JIEMEHTH KepyBaHHs, sIKi JIalOTh
3MOT'Y CKOIIIOBATH, BUAAIUTH a00 BCTAHOBHUTH 3allUTaHHA OOOB'SI3KOBHM. Y Tpa-
BOMY HIDKHBOMY KYTi PO3MIIICHE TilEPIIOCHIAHHS Y BUTIIAAI TPhOX BEPTHUKAIBHUX
KpAIOK, 3a JOMOMOTOI0 SKOTO MOYKHA JTOJATH OIUC 3alUTaHHs, NepeMilaTi Bapi-
AHTH BiANOBil Ta EPEHTH 0 1HIIOrO PO3ILTY TECTIB 3aJIEKHO BiJl BUOOPY BapiaH-
Ta BIIIIOBII.

[Ticns BBeneHHs 3alMTaHHS 3a IOMOMOIO0 TiNeprnocwiaHHg « Koy onumy-
6aHHsA» BUNTENH Ma€ 3MOT'Y BKa3aTH MPaBWIHHAN BapiaHT Ta KUIBKICTh OaliB, sSKa
Oyze HapaxoBaHa 3a MPABWIBHY BIIOBIIb. 3ayBaXKUMO, IO IS IIHOT'O THITY 3aIIU-
TaHb BUKJIaJa4, Ma€ 3MOI'y BCTAHOBHTH KiJIbKa NPaBHJIbHUX BapiaHTIB, X04a y4CHb
3MOXe 00paTu JHIe OAWH BapiaHT. SIKmIo cimi OOMEXHTH TaKy MOXIHBICTB, TO
BapTO OOpaTH TUM NOoAiOHMI 3amuTaHHs, skuil y cepsici Google @opmu Ha3uBa-
€Tbest « Cnaonutl CRUCoK».
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CTBOpEHHS 3aluTaHHA 3 KUTbKOMa NMpaBUWILHUME BapianTaMu (puc. 7.16) me-
pendadae BBEICHHS HOT0 TEKCTY, BapiaHTIiB BiIIOBIII.

Puc. 7.16 3anuranHs 3 KiJTbKOMAa NPaBUJILHUMHI BapianTaMu Binnmosini

Jlo ocobiuBUX MapaMeTpiB ILOI0 BHAY 3alUTaHb HAJICKHUTh MiHIMaJbHA Ki-
JIBKICTH BapiaHTiB BIAMOBiAI, SIKY TOBUHEH 00paTu y4eHb. Takox BUKIalaueBi ciin
BpaxyBaTH, 1110 OaJ 3a MpaBWILHY BiJMOBib Oy/le HAPAXOBAHO BUMAAKY MPABUIIb-
HOro BHOOPY yYHEM YyCiX BU3HAUEHHX BapiaHTIB i BiZICYTHOCTI OOpaHUX HEMNpaBH-
JIHUX BapiaHTiB.

Binxpure 3anuranHs moxe Oyt cTBopeHe y cepici Google ®opmu 3a s1o-
MOMOT'OI0 3alMTaHb 3 KOPOTKUMH BIINOBIISIMU a00 TakuX, SIKi ependavyaioTh BBe-
JeHHs ab3amy Tekcry. JlomarouM BiIKpUTE 3allMTaHHS, BHKIAJad y MapaMmerpi
«llepesipka 6iOnosidi» MoXe BHU3HAUYMTH (opMaT BBEICHUX YUHEM JaHHX
(puc. 7.17).

Puc. 7.17 Binkpure 3anuTaHHs 3 KOPOTKUMM BiANOBiasiMu

Hanpuknan, sKOio BiINOBiIb BUMarae BBENCHHS YHCIOBUX JTaHUX , MOXKHA
BCTaHOBUTH TIPaBUIIA HOTO TIEPEBIPKH, SIKIIIO CIIiJ BBECTH TEKCT, MOXKHA TIEPEBipH-
TH HOr0 TOBXKUHY a00 MPHUCYTHICTH a00 BiICYTHICTH Y HHOMY TIEBHUX CIIiB.

BukoprcToByroun 3anmTaHHS 3 KOPOTKOK BiIIIOBIIUIFO, CITiJ] PO3YMITH, IO
OIiHIOBaHHS Oyjie 3/iiCHEHO Ha OCHOBI MOPIBHSHHS IBOX PSMKiB, a cepBic Google
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@dopMu He J]a€ 3MOTH BU3HAYHMTH KiJlbKa MOXKJIMBUX BapiaHTIB BBEACHO! yUHEM Bi-
IIIOBifl.

BuuTtens MoXxe CIIKYBaTUCS 3 YYHAMH BipTYaJbHOTO KJacy, BUKOPHCTOBY-
I0YM OTOJIOIIEHHS, a00, HAJCWIAIOYM 1HAMBINYyallbHI MOBIJOMIJIEHHS 31 CTOPIHKH
y4acHHKIB Kypcy. Takox y KO)KHOMY KiIaci iCHye MOXKJIMBICT IPOBOJUTH Bijeo-
3ycrpiui. IX MoHa 3ammamyBatH 3 pisHHX cepBiciB, 30kpema Google Classroom,
Meet, Kanennap ta Gmail. TlocunanHs Ha Bifeo3ycTpid JOCTYIHE Yy MapameTpax
Kypcy Ta BimoOpa)kaeThCcs Ha HOro TONOBHIN cTOpiHII. BukiIamau Moke BUMKHYTH
3a3HauyeHy omimito. [Ipu iHTErpoBaHOMY BHKOpHCTaHHi ceppiciB Google Meet,
Classroom ta Kanenap BukiasaueBi BapTo BpaxoBYBaTH TaKi OOMEKEHHS Ta 0CO-
OnMBOCTI:

o KinbKicTh y4aCHUKIB BiZI€03YCTpidi € 0OMEXKEHOIO Ta 3aJISKHUTh BiJl 00paHOTro
tapuduoro mwiany y mamucii Google Workspace. 3okpema, uist Haimomysis-
pHimoro, 6eskomroBHoro miany Google Workspace for Education Funda-
mentals makcumanbHa KiTBKICTh YYACHHKIB OIHI€I BiZI€O3yCTpiui JMOpiBHIOE
100.

o Oprani3aTopoMm Bijieo3ycTpivi y kiaci (Kypci) € nepiuii yq4acHiK abo BHUKIIa-
Jlad, 110 NEepeHIIoB 3a i MOoCUIIaHHAM Ha Bineopeectpaliifo. CTOCOBHO y4HIB
151 0COOJIMBICTh OyJie MiSATH 1 AKIIO YYEHb [IPOCTO MEPEHIIIOB HE CTOPIHKY Bi-
JIC03yCTPidi, HABITH SKIIO BiH HE MPUETHABCS 10 HET MEPIIHM.

e QOpranizatopoMm Bifieo3ycTpiui, sika cTBopeHa y cepici Google Kanenpap €
TOW KOpUCTYyBay, 11O il CTBOPUB. Y LbOMY BUIIAAKY HEBAXJIMBO, XTO NEPLIMM
IIPUESHAETHCA 10 HER.

o VYueHb MOKE 3aIIMCATH BilCO3yCTpiy, HABITH SKIIO ISl HBOTO cepBic Google
Meet e BumknaeHuM. [Ipore agmiHicTpaTop MOXKe BUMKHYTH BiJITIOBITHHUM T1a-
pamerp uepes cepsic Google Admin (puc. 7.18).

Puc. 7.18 ITapameTp 103B0.1y 3anMcyBaHHS Bieo3ycTpiveit
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OnHiero 3 mikaBuX MOXIHBOCTEH cepBicy Google Classroom e indopmyBaH-
Hs 6aThKIiB yYHs a00 iHIIMX BiAMOBiAANBEHUX 0Ci0 (KypaTopiB, OMiKyHiB) Mpo HOro
JisUTBHICTD y Kypci. KypaTopiB MoXHA ToaTé TINBKH JUIS Y4HIB, SIKI BUKOPHCTO-
ByloTb Google Classroom B KopmopaTHBHOMY oOdikoBoMy 3ammci Google
Workspace as ocitu. [IpuilHSABIIN 3alpOIICHHS, KypaTop Y4HsS OTPUMYE IOBi-
JIOMJICHHS TIPO HEBUKOHaHI po0OTH, HAHOIMKYl TepMiHM BUKOHAHHS HaBYaJIbHUX
3aBJlaHb, @ TAKOXK OTOJIOLICHHS Ta HOBUHH KYpCiB. 3ayBa)KHMO, 10 KYypaTop OTpH-
MyBaTHMeE MOBiJOMJIEHHS 3 YCiX KypCiB, Y SIKHX 3apEECTPOBaHHI HOTO y4EHb.

Ha pucynky 7.19 HaBemeHO NpuKIaja MOBIJOMJICHHS PO HEOOXITHICTH BU-
KOHAHHS 3aBJAHHSL:

Puc. 7.19 IloBinomienHs1 KypaTopy npo nogii B Kypci

Junst Toro, mo0 BHKOPUCTOBYBATH 3a3HaueHYy MOKIIMBICTH aJMiHICTPAaTopy
KOpIopaTuBHOro 0btikoBoro 3amucy Google Workspace ciig yBIMKHYTH BiAmOBi-
nHui napamerp. st 1boro y KoHcodi aaMiHicTpaTopa y po3ini «Jlogatkmy ciin
niepeiiti 10 cepicy Google Classroom, y 3arajibHUX HaJalTYBaHHSX SKOTO J[O-
3BOJIMTH OaThbKkaM Ta OIMIKyHAM NEperyisjiaTh JaHi B EJISKTPOHHUX Kypcax
(Puc. 7.20).

Puc. 7.20 YBiMKHeHHs ocTyIy KypaTopiB 10 KypciB cepicy Google Classroom
Jns nomaBaHHS 0aTHKIB BHKJIaJady Ha BKIAIL «J/lrodu» ciig obpatu o0mi-

KOBHUH 3alMC YYHS Ta IEPEHTH 3a TiepIOoCHIaHHIM «3anpocumu onikyHiey. Ta-
KOXX Ha I[ilf CTOPIHIII MOXKHA BKA3aTH MapaMeTp, sIKHi 3aitoe popMyBaHHS Ta HAJ-
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CHJIaHHS €JICKTPOHHUX 3BEACHH (3BITiB) OaTbkaM Ta KypaTopaM IIOIO KypCy
(puc. 7.21).

Puc. 7.21 3anpomennst 6aTbKiB 200 ONMiKYHIB y4acHUKIB Kypcy

ITix yac momaBaHHS O0JIIKOBOTO 3aITUCY OIMIKYHA BUKJIAIa4 MOXE YBIMKHYTH
OMIIiF0 HAJICUJIAaHHs OaThKaM 3BEJCHUX JAaHUX PO HABYAHHS ITiIOMIYHUX 1 OrOJIO-
mieHHs Kypey. KpiM Toro BHKIIagad Moxke D0JaTH BCl KYpPCH, Ha SKHX BiH YM BOHA
BHKJIQJIa€, IO HAJICUIIAHHS MMiJICYMKIB €IEKTPOHHOIO TOIITO0.

[Ticnst uporo Ha BKazaHy ajapecy OyJe Ha/IiCJIaHO JIKCTa 13 3alpOIIEHHSIM CTa-
TH KypaTtopoM y4Hs (puc. 7.22). 3ayBaxxuMo, 1100 TPUAHATH 3ampOIIeHHs, 0aTh-
KaM He 1notpideH obiikoBuii 3amuc Google.

OnekctoK Bacunb MNeTpoEMY NpoNoHye Bam cTaTH oNiKyHoM ¥ cny6i Google
Knac

BY WIOT WKHA CTPUMYBATUMETE NiICYMOK NPO Te, AK HABYAEThCH BonAH0K:
HEBYaCHO HadicnaHi pofoTH, HAaCTYMHI 3aBAaHHA Ta HOEI A ONUCH BMKNadaqa.

@ 3ANPOLEHHA ANA ONIKYHA
BonaHok

MpuiHATK 1 He onikyH

W o6 npuiHATH 3anpowerds, agpeca Gmail abo ofnikoeui 3anuc Google
HE NoTPiBHI.

Puc. 7.22 Jlucr i3 3anpoLIeHHsIM CTaTH KypaTopoM

SIKIO0 KOpUCTYBau NMpUKMMETE 3alpOLIECHHSI CTaTU KypaTopoM, TO MOro KOH-
TakTHa iH(pOopMaIlis Oyae JOCTYITHOI BIATIOBITHOMY YYHEBi, BUKJIaadaM YCiX Ky-
PCiB, Y SIKHX HABYA€THCS OCTAHHIH, aqMiHICTpaTopaM JIOMEHY, a TaKOX (IomaTKaM)
cepBicaM , fKi TO3BOJICHO BUKOPHCTOBYBATH 3 cepBicoM Classroom. Y tabmumi 7.1
HaBEJICHO MepelTiK AaHHX, AKi € JOCTYITHUMH JUIA HEeperisiay KOPUCTyBadaM Kyp-
ciB.
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Tabnuysn 7.1 /locmyn 00 nepconaibHUX 0AHUX YUACHUKIE KYPCY

Poun JlaHi, 1ocTymHi 1J1s1 meperisLy
YueHns VuacHuKH KypCy HeperisaatoTh iM’s, Goro Ta aapecy elneKTpoHHOI Ho-
LITH.
[HIIT YYaCHUKH KYpCY IeperisaatoTh iM’s Ta oro.
Skmro agminictparop Google Workspace BKiTro4a€ CriibHE BHKOPUCTAH-
Hsl KOHTaKTIB, 1HIII YYaCHUKH TIEPErIIsIaoTh aqpecy eIeKTPOHHOI Mo-
LITH.
[pencraBHuky (6aTbku a00 KypaTopH) MeperiisiaatoThb iM’s Ta (oTo.
Anminicrparopu Google Workspace abo 1oMeHy meperisiiaroTh iM's,
(hoTo Ta ajpecy eIeKTPOHHOI MOIITH.
Bruknamau Anminicrparopu Google Workspace abo 1omeHa, MalOTh JTOCTYII JUTS TIe-
permsiy imM’s1, GOTO Ta aipecH eJIeKTPOHHOI MOIITH BUKIIaava.
[HITi BUKITamadi Kypcy meperisiaaroTs iM s, ¢pororpadiro Ta axpecy emne-
KTPOHHOI MOIITH.
[HITI y4HI MaIOTh TOCTYII JUT eperiiiay iMeHi Ta (oto.
[MpencraBHUKY y4uHiB (0aTbKU YM OMiKYHH) IIEPETIISAIA0Th iM s
KopucryBadi, sIKi OTPUMYIOTh JIOCTYII IO KYPCOpPY, 0auarh y 3arpoIIeHHi
iM’s1 Ta aJipecy eJICKTPOHHOI MOIITH BUKIIa[ava.
SIkmo agminictparop Google Workspace yBiMKHYB CHiJIbHE BUKOPHC-
TaHHS KOHTAKTiB, YH4aCHUKH OyIyTb IeperysiaTi eJIeKTPOHHY aJpecy y
iHmx cryx6ax Google, Hanpukinan Jlokymentu Ta Gmail.
SIKII0 BUKIJIa1a4d HaJaB IOCTYII 10 KypCy CTOPOHHIM J0JaTKaM, TO Y HUX
TakoX Oy/ie JOCTYITHOI KOHTaKTHil iH(popMallis BUKJIaaaya.
[MpencraBuuK yu- [Bukiagadi Kypey i iHIIN BUKJIaAaui yaHs HeperisiiaoTh iM's Ta aapecy
Hst (JTUIIe 1St CJICKTPOHHOI MOIITH TPEACTaBHHKA.

Google VueHb GauuTh JIMILE KypaTopa.
Workspace for  |A qvinicrparops Google Workspace MaroTs 1ocTyn s neperisay ive-
Education) Hi, (OTO Ta aJ[PECH €IEKTPOHHOT IIOLITH.

Y Mexax n1oMeHy KoHQIrypyBaHHs nmapameTpiB cepBicy Google Kiac 3nmitic-
HIOETBCS 32 JOMOMOTOI0 iHTepdelicy aaMinicTparopa. /i [poro y HbOMy Ha CTO-
piHIi KomaTkiB ciiz obpaty rineprocwianHsa Ha cepsic «Classroomy. Hukue Ha-
BEJICHI MapaMeTpu MOXYTh OyTH 3aCTOCOBaHi A0 YChOro JOMeHY abo o Oyab-
SKOr0 Horo miapo3airy. KopoTko 3amMHIMOCS Ha OESKHUX 3 HHX.

3arajpHi HAJAIITYBAaHHS JAIOTh MOXKJIMBICTD BU3HAYHTH KaTEropii KOPHUCTY-
BadiB, SKi MAalOTh NOBHOBAXKEHHS LTSI CTBOPEHHs KypciB. Humu MoxyTh OyTH mijI-
TBEpKEHI BUKJIAIadi, Ti, IO OYIKYIOTh HA PO3TIIA abo yCi KOpHCTyBadi opraHiza-
it (puc. 7.23).
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3aranbHi HANALITYBAHHA

Mpaea euknagava KOpHETYE3Y], 0 33PEECTRYBAANCA AK EKIAAAYL ADA3ITECA A0 Wl MRV AK FUSCHHKA, WO DHIKYIOTE Ha ROITAAA, BH MagTe
MIATEERAATH [X NPEEQ Ha ¥4aCTe, AoknaAHiue
XTO MOME CTEOPIOBATA KNacH?

(® Vel yaacHIKN UBOTO JOMEHY
(O vei ninTeepeH BUKNANAYI T8 Ti, AKI OMIKYIOTb Ha POSTAAL

O Avwe niateepve Bukenasayi

33MPODAZKEHHA LYK ST 1A BCIX KOPHCTYB AU MOXE TPMBTH A0 24 rognH
MONepeaH 3MiHA MOKHE NEPErNAHYTH B KYPHEAI NEPLEIPOK

CKACYBATH

Puc. 7.23 3mina npas 17151 CTBOPEHHS KYpPCiB

Sk Bxe Oyno 3a3HayeHHO NpW mepiliid aBTopum3anii Ha cepsici Google
Classroom kopucTyBau BKasye, KUM BiH € BHKIagadeM abo yuusM. OOTiKoBi
3aliCy BUKJIAJayiB aBTOMAaTUYHO JONAIOTHCS B OKpPEMY Ipyiy. AAMiHiCTpaTop
Google Workspace 11 0CBiTH MiATBEPIDKYE aKayHTH BUKJIaAadiB, 00 y HUX OyB
JIOCTYII 0 MOTPiOHUX TM (DyHKIIIH cepBicy, a TAKOX HAJAIITOBYE JUIs HUX JI03BOIIY
B JOMEHI. 3aBIIKH IIbOMY KOPHCTyBaui, fKi HE € BHUKIaJayaMHd, HE MOXYTh
CTBOPIOBATH KypCH, & TaKOX JIOCTyl Jo iHdopmauii npo OaTbKiB 4M KypaToOpiB
Y4YHIB OTPUMYIOTh TUIBKH IiTBEPPKEHI BUKIAayi.

Just Toro, mo0 mpaioBaTd 3 TPYIOK BUKIAAAYIB y po3auni «/Jodamiuy
KOHCOIII aamiHicTpaTopa moTpibHO aktmBYBaTH cepBic «Google [Ipynu ons
Oisnecy» Ta TEpPeUTH HA CTOPIHKY TpynM BHUKIAJA4iB 32  allpecoro
https://classroom.google.com/teacher-group. ¥ posmini «Buxradaui (Knac)»oyne
JOCTYIIHUH CITHUCOK KOPUCTYiB, IO MiATBEPIUKEHHS aaminicTparopa (puc. 7.24).
[IpaBopy4 Bix 00LIIKOBOrO 3aMKcCy KOPUCTYBaya € TilepHOCHIAHHS, SIKE TO3BOJISIE
CXBaJUTH a00 BiAXWINTH 3aIUT.

Puc. 7.24 Cropinka niaTBepIKeHHsI IOBHOBa)KeHb BUKJIa1aua

VY cxouii crocid HANAMTOBYIOTHCS ITapaMeTPH YIacTi B Kypcax B POIIi YIHS
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https://classroom.google.com/teacher-group

(puc. 24). 3okpemMa MO)XKHa OOMEXHTH NpPUETHAHHS IO KYpCiB, SIKi CTBOpEHI B
oprasisarii, i1 KOPHCTYBadiB 3 BJIACHOTO YM BU3HAYEHHX JOMEHIB. Takox icHye
MOXIJIUBICTh HAJATH BIIKPUTHU JIOCTYII JIO KYPCIiB.

SAKILD ADIBOAUTH KODUETYBEHEM 3 IHLIMK AOMEHIE NPHEAHYBATUER AD K¥PCIB, L NHOAH SMOKYTH NepenaBaTh haimn y saw
Aomen
SAKILD # EIAKPATH B3ILIM KOPUCTYB31aM ADSTY A0 KYPSIE 33 MEKAMH KOPNODATHEHOMD ADMEHY, 3 HEOTD MOXHA ByAR

nepesasaTh hafnn & STOPOHHI AoMeHW. $afinw, NepenaHi 3 BALLOTD ATMEHY, MOXYTD BYTH ADCTYNHAMM ANA SOBHILLIHIX
KOPMCTYB3YIE | 38€PiraTMen 33 Mexami BHEPaHON0 perioHy 36epiranHa AaHnx. oknaaxiue

XTO MOdNE NPHEHYBATUCA 10 KYPCIE ¥ BaLIOMY JOMeH

O Avwe KopreTyERI Y BALIOMY AOMEHI
(O Kopwetysayi 2 domeHis v SinoMy crnexy
O YeikopueTysadi G Suite

® veikopuerysadi

AKi KYPCA DORTYTIH KOPUETYBa4aM i3 BaLOT0 ACMEHY
(O Muwe kypeny sawony nomeH
O Kypew B fomeHax i3 6inoro cnneky

© Yeikypen G Suite

Puc. 7.25 ITapamerpu y4acti B kypcax Google Classroom

JonatkoBo MoOXHa OOMEXHTH JIOCTYN JO CTOPOHHIX KypCiB st
KopHucTyBauiB opranizamii. Cmig 3ayBaKMTH, L0 TIOKH JUIS KOPUCTYBadiB
KopropatuBHUX 00JiKOBHX 3amuciB Google Workspace e memoctymHuMu Kypew,
III0 CTBOPEHI 3a IOMIOMOTOI0 TEPCOHANBHIUX 00JTiKOBHX 3ammciB Google.
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8. CEPBIC BIJEO3B’A3KY GOOGLE MEET

Google Meet — e xMapHHi cepBic st 0OMiHY MATTEBUMH TIOBiJOMJICHHIMHA
Ta MPOBENCHHS BicoKOH(epeHii. BiH gae 3MOry CIUTKYBaTHCS JBOM i OLIBIINE
KopHCcTyBauaM y (opmarti rpynoBux BifeokoH(pepeHmii. 3a JOIoMOroro cepsicy y
IIKOJII MOXKHA TIPOBOJMTH HaBYaJIbHI BeOiHAPH, OHJIAWH-3aHATTS, OOMIHIOBATHCS
TIOBiZIOMJICHHSIMH, JIEMOHCTPYBATH INpE3EHTallil, HalaBaTH J0CTyN (aiiiiB 3aBaH-
Ta)kKeH1 JIONaTKIB Ha €KpaHi KoMITtoTepa gomoBifava. Meet Takox JpocTynmHHN Ye-
pe3 inm xmapHi cepsicu Google Workspace: Gmail, Calendar, YouTube, a Takox
MOOITBHI TOAaTKU Ajist onepaniiiaux cucteM Android Ta 10S. Po3poOHuku cepBicy
Ha3WBAIOTh CEAHC CHUIKYyBaHHS Bineo3ycrpiuuro. [ToBigomileHHS Ta Bifeo3ycTpiui
cepBicy Meet aBTOMaTHYHO CHHXPOHI3YIOThCS Ha BCiX HpHcTposix. Hampukian,
MOXKHa TIOYaTH CIIJIKYBAaTHCS HAa KOMIT'IOTEpI 1 NPOAOBXUTH Ha cMapTdoni. Huni
JUTSl KOPIIOPATUBHUX KITIEHTIB, 30KpeMa i akagemiunoi miamucku Google Work-
space mist ocsiTi (mianucka Fundamentals), cepsic 3ab6e3neuye omHOuacHy poGoTy
100 yuachukiB BimeokoHGepeHIii, a mis mimmucku Teaching and Learning
Upgrade s kinekicts 3poctae g0 250.

Hdns moyatky poOOTH 3 CepBiCOM CliJy MepeiiTh 3a TOKIUKaHHAM
http://meet.google.com. V Bumaaky BHKOPHCTaHHS KOPIIOPATHBHOIO OOJIIKOBOIO
3aMUCy iICHY€ MOXJIMBICTh TOIIYKY OOJIIKOBHX 3aIKCIB KOPHCTYBAdiB Ta TPyl y
CHUTPHOMY KaTasio3i. Y IbOMY BUIMAJKy KOPHUCTYBaueBl HEOOXIIHO MiATBEPIUTH
BJIACHUI HOMED.

[Ticnst aBTOpUM3Aallii HAa TOJOBHIN CTOPIHII CEpPBICY KOPUCTYBay MOTpAILIsE Ha
CTOpIHKY, Ji€ NPOIOHYEThCA CTBOPUTH HOBY a00 NPHEAHATHCS OO iCHYIOUOI 3y-
crpiui. [Ipy cTBOpeHHI HOBOI 3yCTpiui KOPHCTYBauy Hala€ThCS KOJ Ul IPHEN-
HaHHs. SIKII0 MOTPIOHO 3aIUIaHyBaTH HOBY 3YCTpiY Ha MailOyTHE CITijl BKa3aTH Bi-
JMOBiAHI AaTy Ta 4yac. Takoxk MokHa ckopucratucs cepBicom Google Calendar.
PoGora i3 cepBicoMm nependavae BUKOPUCTAHHS IBOX TTaHENeH, mepiia 3 SKUX CTO-
cyeThest yuacti kopuctyBada (puc. 8.1), a inima — Bigeosycrpiui (puc. 8.2).

Puc. 8.1 Intepdeiic cepsicy Google Meet

[NoxmuKaHHs y BUIIIAAI KHOIOK TIEPIIOi TAHENi Jal0Th MOXKIIMBICTD:

1. BumknyTH a00 yBIMKHYTH MiKpodoH abo KaMepy.

2. «IligHsATH PYKY», 3BEPHYBIIIU YBary y4aCHHUKIB 3yCTpidi.

3. Hagicnatu crumizoBane rpadivHe 300paxeHHs — CMaIHK.

4. VBIMKHYTH JeMOHCTpPAIil0 €KpaHy (IOCTYIHI TPaHCIIlI OKPEMOro BiKHA,
BKJIajIkK Opaysepa Google Chrome aGo ycporo po6odoro croia).
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5. BuximkaTH MEHIO 3ycTpidi.
6. 3aBepmmTH 200 MOKUHYTH 3YCTpid.
[Manens, 0 cTOCYy€eThCs Bieo3yTpidi (puc. 8.2) nae MOXKITUBICTS:

Puc. 8.2 [1anens orpumanns ingopmanii npo 3ycTpiu

OtpumaTn iHQOpMALiIO TSI IPUETHAHHS.

[epernsnyTH, nonatu abo BUITYYUTH YYaCHHUKIB 3yCTpidi.

Bimkputu MEHIO Ta MOYaTH CIIIKYBAHHS Y YarTi.

[TowaTi BUKOPHCTAHHS JOIIKHU 3a JIONOMOroi0 cepBicy Jamboard.

3MIHUTH TTapaMeTpH KepyBaHHS 3yCTPIvUIO.

J1o ocTraHHIX mapaMeTpiB HANIEKHUTh MOXKIIMBICTh OPraHi3aTOPiB KEPYyBaTH 3y-
CTpiu4ro. 3a 3aMOBUYBAHHSIM OpPTraHi3aTOPOM 3YCTpiui € KOpPHUCTYBady, 1O i CTBO-
puB. [loxatu cniBopraHizatopa MOXKHa y BiKHI y4acHHKIB 3ycTpiui. OpranizaTop
3yCTpiyi Ma€e MOBHOB)KEHHS JUIsi BAMUKAHHSI MIKpO(OHIB SIK OKPEMHX, TaK i BCIX
yuacHukiB (puc. 8.3). [HIMMHU mapaMeTpaMu yOpaBIiHHS € J03Bi ab60 3a00poHa
YYaCHHUKIB BUKOPHCTOBYBaTH MIKpO(OH, KaMepy, AEMOHCTPALI0 eKpaHy, HaJCH-
JIAHHS [TOB1IOMJICHB 0 YaTy Ta PeaKiiiii (CMalIHKiB).

Puc. 8.3 BikHo ynpas.iinHs yuacHUKaMu 3ycTpiyi

Oprani3aTop Mae MOXJIUBICTh BHHMTH, 3aJIHIIMBIIN yYaCHUKIB 3yTpidui abo
3aBEpIIKTH 3yCTPiu sl ycix BoxHouac. [Inatha mignucka Teaching and Learning,
sika moctymHa 1t 3BO Vipaian y 2022 pomi 3a0e3nedye JOAaTKOBI OMIIii, 30Kpe-
Ma, Bimeosamuc 3ycrpiueii i3 ix 36epexkennsm Ha Google-aucky, pos3mominy ydac-
HHKIB 32 OKPEMUMH KiMHAaTaMH, CTBOPEHHS JUIS HUX OMHUTYBaHb TOLIO
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9. KOPITIOPATUBHI XMAPHI [IVIAT®OPMHI

9.1 O2na0 kopnopamuenux xmapuux niamgpopm

SIk moka3ye MOCBiJ HUHI CepelHiil piBeHb 3aBaHTaXEHHs MPOIECOPHHUX TMO-
TyxHOCTel y cepsepiB min ynpasiminHIM OC Windows He nepeBumye 10%, y
Unix-cuctem 1ieit nokasnuk He nepesuinye 20%. Husbka eeKTUBHICT BUKOPHUC-
TaHHS CEpPBEPIB Ma€ HACIIJKOM PO3BUTOK TEXHOJOTIH BipTyasi3alii, sika 3abe3re-
Yye OLJIBbII THYYKUH PO3MOALT MiXK A0oTaTKaMu OOYHCITIOBAILHUX pPecypciB ¢iznd-
HOTO cepBepa. TexHONorii BipTyamizamii 1al0Th MOXKJIMBICTh 3aIlyCKaTH Ha OJTHO-
My ¢iznuHoMy komm'torepi pizHi OC 3a I0MOMOrO0 eMyJsIii IX CHCTEMHHX BH-
KJIMKIB JI0 amapaTHux pecypciB. Kpim eHeprosdepexeHHs Ta CKOPOUCHHS BUTPAT,
3aBISIKM OibII €PEKTHBHOMY BHUKOPHCTaHHIO alapaTHUX pPecypciB, BipTyaibHa
iH(ppacTpyKTypa 3a0e3rneuye BUCOKHI PiBEHb JOCTYITHOCTI pecypciB, Ol edek-
TUBHY CHCTEMY YIPaBIIHHsI, MiJBHUIIEHY O€3IeKy 1 BIOCKOHAJIEHY CHCTEMY BiJHO-
BJICHHA Y KPUTUIHUX CI/ITyaI_[iHX.

VY KOMI'IOTEpHHUX TEXHOJOTISX MiJI TEPMIHOM «BIpTyasizalis» 3a3BHYail po-
3yMiIOTh AOCTPAaKII0 OOYMCIIOBAJIBHUX PECypCiB 1 HaJlaHHSA KOPUCTYBaueBi CHC-
TEMH, sIKa «IHKAIcyoe» (IpuxoBye B co0i) BiacHy peanizaiito. [Ipocriie kaxy-
YM, KOPUCTYBAU IMPAIIOE 3 3PYYHUM JUIs ceOe MOJaHHsIM 00'e€KTa, i JJIsl HhOro He
Ma€ 3Ha4YeHHs], SIK HaCIpaB/li BIAIITOBAHUI 00'€KT.

J10 OCHOBHUX TepeBar TeXHOJIOT1H BipTyaizallil HalnexaTh:

1. EdexTuBHe BUKOPUCTAHHS OOYMCIIOBAIBHUX pecypciB. 3amicth 3-X, a TO i
10-tu cepBepiB, 3aBaHTakeHUX Ha 5-20% MOXXKHa BHKOPHUCTOBYBAaTH OJMH,
SIKMH BUKOpUCTOBYeThCs Ha 50-70%.

2. CkopodveHHsI BUTPAT Ha iHGPaCTPYKTypy: BipTyasi3alis J03BOJSE CKOPOTH-
TH KUIBKICTh cepBepiB 1 moB's3aHoro 3 Humu IT-o0naaHanHs B iH(OpMaiii-
HOMY LIEHTpi. SIK HACIIIOK CKOPOUYIOThCS TOTPEOH B OOCIYrOBYyBaHHI, €IeK-
TPOXKUBIICHHI, OXOJIO/KESHHI 001 JTHAHHS.

3. 3HWKEHHs BUTpAT Ha MpOrpaMHe 3abe3rneyeHHs.. BUpOOHUKH MPOrpaMHOro
3a0e3MeueHHs] POIIOHYIOTh OKPEMi CXeMH JIILIEH3yBaHHS BIpTyaJllbHHX cepe-
JIOBHIIL

4. TlimBumieHHS THYYKOCTI i IIBUAKOCTI BiJHOBIICHHS CHCTeMU: BipTyamizamis
MIPOTNOHYye HOBUH Metox ympasiinas [T-indpacTpykTyporo Ta momomarae af-
MiHiCTpaTopaM BHTpadaTH MEHIIE Yacy Ha BHKOHAHHS IOBTOPIOBAaHHX 3a-
BJaHb, 10 SKMX HaJeXaTh BCTAHOBJICHHS, HAJIAINTYBAHHS, MOHITOPUHT Ta Te-
xHigHe obcmyroByBanHa OC. 3a yMOBH BHKOPHCTAHHS BipTyaIbHOTO CepBepa
MOXJIMBHH HOTO «MHUTTEBHID» 3aIlyCK Ha Oymb-SIKOMY amapaTHOMY 3a0esre-
YeHHI.
3aBASKE MOXKIIMBOCTI aOCTparyBaHHs OOYNCITIOBATBHUAX PECYPCIB Ta THYYKO-

CTi iX pO3MOALTY BipTyami3allis 3HAMIUIa MIMPOKE 3aCTOCYBAHHA Y XMapHHUX TeX-
HOJIOTISIX.
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Hespaxaroun Ha HAsBHICTh MOTY)KHHX KOMEPLIHHHUX XMapHHX miathopm
(Windows Azure, Amazon EC2, C3), BBa)kaeMO MOXJIMBHM € pPO3TOPTaHHSI
KOPIIOPATHBHOI XMapy Ha OCHOBI BUNBHO mommuproBaHux miatdopm. Cepen HUX
HaKOUIBII TOMYISIPHUMY €:

o Eucalyptus;

o Openstack;

e Proxmox VE;

¢ Cloudstack.

Eucalyptus — mie oxHa mporpamua miatdopma i pO3ropTaHHsA KOPIOpaTH-
BHHUX XMapHHUX OOYHCICHb HA KOMIT IOTEPHHUX KacTepax, [0 J03BOJISE CTBOPUTH
cymicHy 3 Bimomoro miaardpopmoro Amazon EC2 indpactpykrypy. OcHOBHHMHU
nporpaMHuMu KomroneHTamu Eucalyptus €:

e xoHTposiep xmapu (cloud controller) — € iHTepdelicom ympaBiiHHA XMa-

POIO; BiATIOBIZa€ 32 PO3MO/IiJ OCHOBHHX BIPTYaJIbHUX PECYPCiB;

e xoHTposep kiacrepa (cluster controller) — kepye KOHTpoiepaMu BY3IIiB,
BU3HAYA€E Ha SIKOMY By3Jli Oy/ie 3aBaHTa)kKeHa BipTyaJlbHa MaIllFHa;

e xoHTposep By3na (node controller) — BiAmoBigae 3a 3aBaHTaXEHHS 1 HYHK-
[IOHYBaHHS KO)KHOT'O €K3eMIUISIPY BipTyaJbHOI MalllMHU;

e walrus— 3abesmeuye 30epexeHHS] MaHHWX, OPTaHi30BaHMX Yy BHIIAAI
00’€KTIB.

OpenStack — 1ie KOMIUIEKC TPOEKTIB BiIBHOIO MPOrPaMHOro 3abe3meucHHs!

IUIsl CTBOPEHHSI OOYMCITIOBAJIbHUX XMap. OCHOBHMMH NPOI'PaMHUMH CKJIaJOBHMU
OpenStack e:

e OpenStack Compute (Nova) — iHCTpyMeHTapiid, 110 JO3BOJISE ABTOMATHY-
HO CTBOPIOBATH 1 YIPABJIATH POOOTOO IPYI BIPTYalIbHUX CEPBEPIB;

o OpensStack Image Service (Glance) — peectp 06pa3iB BipTyalbHUX MAIIIHH,
SIKMH J1Ia€ MOXKIIMBICTD PEECTPYBATH HOBI 00pa3u BIpTyallbHUX MAIIUH 1 3a-
OesrneuyBaTH 1X NepeqaBaHHs Uil BAKOHAHHS Ha MOTPIOHI BY3JIH;

e OpensStack Object Storage (Swift) — posnoxinene, 3aBamocTiiike CXOBHIIE
00’€KTIB;

o OpensStack Identity (Keystone) — maker as1st yHidikarrii 3aco6iB aBTeHTHi-
Karii 1 3abe3neuenHs iHTerpamnii kommoHeHTiB OpenStack 3 icHyroUUMH
crcTeMaMu aBTeHTH(iKaIIii;

e OpenStack Dashboard (Horizon) — Be6-intepdeiic must yrpaBimiHHs cHCTe-
MOI0;

o Networking (Quantum) — ctpykTypa, Ipu3HaueHa I CTBOPEHHS, KOH(i-
TYpYBaHHSA i CYIIPOBOIY MEPEK.

Apache CloudStack e mpoexTom kommanii Apache Software Foundation, y
MeXax SKOTO pO3pOOISIEThCS TpOrpaMHe 3a0e3MeUeHHs] 3 BIIKPUTAM BHXIITHUM
KOJIOM, III0 MOKe OYTH 3aCTOCOBaHE Ul PO3rOPTaHHS 3araJbHONOCTYITHHX 1 KOp-
MTOPATUBHUX XMap 3TiIHO Mozeni «iHdpacTpykTypa sk cepBic» (IaaS). 3a gomomo-
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roto CloudStack moxxHa ckoH®ITypyBaTH CIyX0y XMapHHUX O0OYHCIIEHb, KA Haja-
BaTHME PECypCH 32 3aliTOM KOPHCTYBaya.
[Tnarpopma Proxmox VE VE 3abe3nedye roToBuM 151 3aCTOCYBaHHS Ha KO-
priopaTHBHOMY piBHI TinepBizopom. [lepeBaramu miatdopmu e€:.
® JIIIIEH3YBaHHS HA YMOBaX 3arajibHoI myosiuHoi tinensii GNU;
e a/IMiHICTpyBaHHA uepe3 BeO-iHTepdeiic Ta 32 TOMOMOror KOMaHIHOTO psi-
JIKa JIOKAJIFHO 1 3 BUKOPUCTAHHIM MPOTOKOITY SSH;
® SK3eMIUIIPH BIpTyaJbHUX MammH Ta BY3nu Proxmox VE moxyre Oytu
o0'emHaHI B KJIacTepH, sIKi MOXKHA IICHTPAJI30BaHO aJMIiHICTPYBATH Yepes3
yHi(ikoBaHU BeO-iHTEpdeEiic;
® 3a0e3neueHHs Mirpaiii B peajibHOMY 4aci 0e3 mopyuieHHs ii (yHKIIOHY-
BaHHSI.
Otox, mporpamMHi CKJIaJ0Bi PO3MIIHYTHX IUIATGOPM MPAKTHUYHO OHAKOBI.
Sk BuaHO 3 Tabnuni 1 iX GyHKIIOHAIBHI MOXKIIMBOCTI TAKOXK € TOIIOHUMH.

Taonuys 9.1. DyuKkyioHanbHi MONCIUBOCHIE NAAMPOPM 0151 PO32OPMAH-
HA KOPROPAMUGHUX XMAP

Tnardopyn Proxmox
MOKITHBOCTI CloudStack | Eucalyptus | OpenStack VE
Koncons ynpasninast BM + + — +
Beb-inrepdeiic konconi BM + — — +
PoGora 3 rinepsizopamMu Kvm, Xen Kvm, Xen Kvm, Xen Kvm
[igrpumka texnomorii VLAN | + + + +
P03mngeHHﬂ yepe3  API- + + + +
GbyHKLiT
QTBopeHHﬂ «MHTTEBHX 3HIM- | + + +
kiB» OC
IoBigoMiieHHs Ta 3ayBakeHHs1 | + — — +
Inrerpartis 3 Active Directory | + + + +
BeskomroBHe NOMUPEHHSs + + + +

9.2.1 Ozn150 moscnusocmen cucmemu Apache Cloudstack

Apache CloudStack nae MOXJIHMBICTE BUKOHYBATH BipTyasbHI MAIIWHH Y
xMapHi#t inppactpykTypi. [ix BipryansHoto mammHow (BM) po3ymitoTs nporpa-
MHe ab0 amapaTHe CepeIOBHIIE, SKE MPUXOBYE CIPABXKHIO peaizaliito Oyab-saKoro
mporecy abo 00'ekTa Big HOTO BHAWMOrO ysBiIeHHSA. ToOTO BipTyanbHY MaIIHHY
MOJKHA YSIBUTH SIK 130JIbOBaHUN MPOTPaMHAN KOHTEHHED, KU MPAIfoe 3 BIACHOO
OC i momatkamu. BM ¢yHKIioHYe TIOAIOHO 10 (Pi3UIHOTO KOMITIOTEpa: MICTHTH
BIIACHI BIpTyaJIbHI CKJIa/IOBi (LIEHTPAIBHHHA MPOIECOp, OIIEPATHBHY IIaM'ATh, )KOpPC-
TKHN IUCK, MEPEXKHUH amanTtep).

79



Amnapartne abo porpamMHe 3a0e3NeueHHsl, sKe 3a0e31euye oHOYacHe 1 mapa-
JieJIbHE BUKOHAHHS KIJTbKOX BipTyalbHHX MAallWH Ha3UBaIOTH rinepsizopom. KoxHa
OKpeMa peaiizalis XMapu MO)XKe MICTUTH JEKiJibKa peaiizamiii rirmepsizopa. Ha
ceoronHi Apache CloudStack minTpumye poGory Takux rimepsizopis: Hyper-V,
KVM, LXC, vSphere, Xenserver. CloudStack. ITnarhopma Mmoke ynpasnstu 6ara-
ThMa (i3UYHUMU CepBEpPaMy, SIKi reorpadiqyHo po3MoaiUIeH] B pi3HUX LEHTpax 00-
poOku nanux. TexHiuHe OOCIYroBYBaHHS YM iHIII TIOMHJIKH CEpBEpa KepyBaHHS
MOXYTb 3/IificHIOBaTHCS 0€3 BIUIMBY Ha BipTyaJlbHI MalllMHH Y XMapi.

Apache CloudStack fae 3Mory HanamToByBaTH MapaMeTpyu Mepexi ta 30epi-
TaHHS KOXKHOI BipTyaJbHOI MamMHH. BHYTPIIIHBO, Iy BipTyaJbHUX HPHUCTPOIB
miaTpumye poOoTy KoH(irypamii camoi xmapu. Ilnardopma Hagae Taki MepexHi
nociyry, sik Opannmayep, Mapupyrusanis, DHCP, VPN, koHconeHHIi TpOKCi,
tomio. lllupoke BUKOPHCTaHHS FOPU30HTAIILHO MAaCIITa0OBaHHUX BIPTyaJbHUX Ma-
LIMH CHPOIIYE BCTAHOBJICHHS Ta MOTOYHE 00CIYrOBYBaHHS XMapH.

Juist ynpaBiiHHS XMapor aJMiHICTPaTopoM, a TaKoX ISl pOOOTH KOPHCTY-
BauiB 3 BipryasbHuMHU MmamnmuHamu, CloudStack namae BeG-iHTepdeiic. Bin moxe
OyTH HalaIITOBaHMU BIMOBIIHO O mMoTped KopucTyBadiB. /i ynocKOHalIEHHS
(YHKI[IOHATBHUX MOXJIHMBOCTEH Tardopmu yciMa OaxkarouuMu, 11 pO3pOOHUKH
nponoHytoTh Bukoprcranns REST-nonioHoro API intepdeiicy.

VY mnardopmi Apache CloudStack peanizoBano psia GyHKIIIH, SKI JAIOTH 3MO-
I'y IOKpaLIUTH IOCTYIHICTh cucTeMu. CepBep KepyBaHHSI MOKe OyTH pO3ropHe-
HUI Ha KUIbKOX (I3UUHMX cepBepax, sKi OalaHCyBaTUMyTh HaBaHTaxeHHs. Cep-
Bep 0a3 mannx MySQL moxxe OyTH HanallTOBaHWI HAa BUKOPUCTAHHS peruTiKaiii,
1100 3a0e3MeuuTh BiIMOBOCTIMKICTh Y BUMAAKY BUXOIY 3 JIaJy OIHOTO 3 CEpBEpiB.
Mix okpemumu cxopuiiamu aanux Apache CloudStack miarpumye 3’enHaHHS 3
BUKOPHCTaHHAM CTaHIApTiB JIOKAIFHHX MEpEeX abo 3a JOMOMOTOK IPOTOKOIY
30epiranus ganux iSCSI.

9.2.2 Apximexmypa xmapnoi nnamepopmu Apache Cloudstack

3aranom, apxiTekTypa xmapu, po3ropHyTtoi Ha ocHoBi Apache CloudStack
CKJIaIa€ThCs 3 CepBepa KepyBaHHA Ta pecypciB I kepyBaHHs. [lix wac posrop-
TaHHS CepBep KepyBaHHSA HAJAIITOBYIOTH Ul poOOTH 3 pecypcamu: Onoku IP-
azpec, IpUCTPoi s 30epiranHs, BipTyasbHi JokanbHi Mepexi (VLAN) Toro.

[Ipocta koHIryparis CHCTEMH MITHTBH JBa KOMI'IOTEPH — OIUH 3 SKHUX BH-
KoHye (yHKIii cepBepa ympasiminus (cepsic CloudStack Management), a inmmii
BUKOHYE POJIb XMapHOI iHPpacTpykTypu. Y 1bOMY BHIAJKY 1HPpacTpyKTypa Mmic-
TUTh OIWH XOCT, HAa SKOMY BHUKOHYETHCS MpPOTpaMHE 3a0e3MeducHHs TimepBizopa
(puc. 9.1). V HalimpocTinoMy BUMaJKy OIMH KOMITIOTEP MOYXKE BUKOHYBATH ()yHK-
1T cepBepa KepyBaHHs i rimepsizopa (y peamnizamii KVM).
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Puc. 9.1 lIpocra apxitextypa xmapu Apache CloudStack

Binbin ¢yHKIIOHATBHI peanizalii XMapu MICTATh cepBep YNPAaBIiHHS, SKHA
BHUKOHYETHCSl Ha KUIBKOX (DI3MYHUX KOMIT'IOTEpax, Ta YMMaloi KUIBKOCTI XOCTIB,
sIKI BAKOPHCTOBYIOTh Di3HI TiNEpBi30pH, MEPEXEBi CTaHIapTH Ta TEXHOIOTii 30e-
PEXKEHHS TaHUX.
OCHOBHUM 3aBJIaHHSIM CepBepa KepyBaHH: € YIIPaBJIiHHS Ta PO3IOJIiI anapa-
THHUX pecypciB xmapHoi iH(ppacTpykrypu. CepBep KepyBaHHS, SK MPaBUIIO, BUKO-
HYETBHCSI HA OKPEMO BHJIIEHOMY KOMIT'toTepi. Takok MOXKIIMBUM € HOro peasizaris
y BUIIISAL BipTyainbHOI MammuHu. CepBep KepyBaHHS KOHTPOJIIOE CTBOPEHHS Ta 3a-
BAHTAXKCHHS BIPTYaJbHUX MAIIWH, PU3HAYCHHS iX /ISl BUKOHAHHS HA TIEBHUX XO-
crax, Buainenus [P-anpec ans BipTyanpHuX KoMmm'torepiB. CepBep KepyBaHHS €
CepBJIETOM, IO HANWCaHWii HAa MoBi Java, Ta mpaioe B KoHTeitHepi Apache
Tomcat. Jlns 30epexxeHHst aaHux cepBep KepyBaHHs BukopuctoBye CYBJ]
MySQL.
Jo inmmx (yHKIIH cepBepa KepyBaHHS HaJIEKaTh:
e HajaHHs BeO-iHTepdeiicy i anMiHiCTpaTOPIB Ta KOPUCTYBAUIB;
o 3a0e3neuenns: APIl-iHrepdeiiciB nus BukoHanHs BHYTpitiHiX API-¢yHKIii
Ta i iHTepdeticy EC2;

® YOPaBIIHHS BHUIIICHHSM BIPTyaJbHUM MalllMHAM TEBHHX OOYHCIIIOBAIb-
HUX PeCypCiB;

® BUJIJICHHS NMyOJiuHKMX Ta npuBaTHUX [P-anpec.

® BUJIJIGHHS CXOBHIIIA ITiJ] 4aC CTBOPEHHSI, IEPEHECEHHs Y eKCIIOPTY BIipTy-
QJIHUX MAILVH;

e ympaBiiHH [1abnoHaMu, apxiBamu, 1SO-o0pa3amu TUCKiB;

® 3a0e3rneueHHs iHTepQeicy KOHDITYpYBaHHS XMapH.

9.2.3 Ocnoeni nonammsa nnamepopmu Apache CloudStack
VY xmapHi#i iHQPaCTPYKTYpi pecypcr MOXYTh OyTH PO3IOIiICHI BCEpemuHi
TakuxX OO0'€KTIB: PETiOHH, 30HM, CTiHKH, KJIacTepH, XOCTH, MEPBUHHI Ta BTOPWHHI
CXOBHIIA.
Perion € HafOLIBIIM OpraHi3aliiHIM TiAPO3IIIOM, SIKHH BUKOPHCTOBYETH-
cs ipu posroptanHi Apache CloudStack. BiH MicTUTh KibKa 30HH TOCTYITHOCTI,
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KOXKHA 3 SKHX € €KBIBAJIECHTHOIO IIGHTPY 00poOKHM naHuX. KojkeH perioH MicTuTh
BJIACHHMI KJIacTep CepBepiB YNpaBIiHHA, KM (YHKIIOHYE B ONIHIHM i3 HOro 30H.
Perionn € KOPUCHOI TEXHOJIOTi€I0 3a0e3MeueHHs HAIIHOCTI Ta aBapiifHOTO Bij-
HOBJIEHHSI BEJIMKHX XMapHUX 1HQpacTpyKkTyp. OOIiKOBI 3aMCH KOPUCTYBadiB MO-
KYTb HaJIe)KaTH KUTBKOM perioHam. SIk HaciiJiok KOpHCTyBadi MarlOTh 3MOTY pO3-
TOpTaTH BJIACHI BipTyaslbHI MalllMHU y KO)KHOMY 3 HHX. Y BHUINAJKY, SKIIO OAWH i3
PETIOHIB CTa€ HEMTOCTYITHUM, TIOCTYTH 3aJIMIIAI0THCS JOCTYITHUMH Yepe3 BipTyallb-
Hi MaIlIWHH, SIKI PO3TOPHYTI B IHIIOMY pETiOHi. AJMIHICTPAaTOp MOXKE OTPUMYBATH
CTaTUCTUKY BHUKOPUCTaHHS OOYHCIIOBAJIBLHUX PECYpCIiB Ha piBHI perioHy. Perionn
€ BUIUMHUMH KOPUCTyBayaM. 3aBaHTAXYIOUH BIpTyajbHY MallIMHY Ha IEBHOMY XO-
CTi, KOPUCTYBau HESIBHO 0OMpae JUIs HEl BIAMOBIHUIT PETi0H.

HacrynHoto 3a mMaciraboM opraHi3ariifHOI BETHYHHOIO IiJ] Yac po3ropTaH-
Hs1 Apache CloudStack e 30Ha. Bona, sik paBuIio, BiAMOBiIa€ OJJHOMY LIEHTPY 00-
pobku nanux. [lepeBaroro oprasizaiii iHppacTpyKTypH B 30Hi € 3a0e3nedeHHst }i-
3WYHOI 130JIS1Ii1 Ta BiIMOBOCTIMKOCTI OOYMCITIOBAILHUX pecypciB. Hanpukian, ko-
JKHa 30Ha MOXKE MaTu BJIacHE JKEPEJIO HBJICHHS OKPEMO BU/IIJICHI KaHAJU 3B's3-
Ky. Koxxna 30Ha mictuts (puc. 9.2):

® OJIHUH a0o KiJibKa cTiiioK (pods), sikuii aHaIOroM cepBepHOi CTIHKY;

e xiacrepu (clusters) — CyKymHICTh (hi3UUHHUX CepBepiB, PO3MIIIECHHUX Y OJIHIH
CTIifI;
xocTtiB (hosts) — cepBepiB, Ha SKUX BUKOHYIOTHTHCS TillCPBi30pH;
NEPBUHHI CXOBHIA (primary storages) Ta ollHe BTOPHHHE CXOBHIIIE, SIKi €
JOCTYIHUMH Y MEXax yCiX CTIHOK 30HH; CXOBHMIIA MICTSTh PO3ZILIN Ta JIU-
CKH BIpTyaJbHUX MAIlHH.

SIK110 KOpUCTYBay CTBOPIOE BIpTyallbHY MAIllMHY, BiH IOBUHEH 00paTH 30HY
qutst el KopucryBadi MaroTh 3MOTr'y KOIIIOBATH 1X BJIACHI MIAOIOHH Y iHIII 30HH.

Puc. 9.2 OcHoBHi ckiiagunkn xmapHoi apxirektypu Apache CloudStack

30HN MOXYTh OyTH 3araJbHOAOCTYITHHMH a00 TPWUBATHUMH. 3arajibHOMIO-
CTYITHI 30HH € BUANMHUMH JJIs BCiX KopucTyBauiB. Lle o3Havae, o Oyas-sKuit Ko-
pHUCTYBad y Hiif MO>Ke CTBOPIOBATH CBOI BipTyaibHI KoMiTtorepu. [IpuBaTHi 30HU €
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3ape3epBOBAaHUMH JUISI TIEBHOTO JAOMEHY. TUTbKM KOpUCTYBadi I[bOTO AOMEHY a0o
fioro cy6oMeHiB MOXXYTh cTBOptoBaTi BM y Takiii 30Hi.

IepenanHs maHUX MiXK XOCTaMH OJIHI€I 30HU BiOYBa€ThCS OE3MOCEPEIHEBO,
6e3 ¢inpTpyBaHHs OpaHaMayepamu. XOCTH B Pi3HMX 30HaX MOXKYTh MaTd JIOCTYI
JO OJIMH OJHOrO Yepe3 HaJjallTOBaHi TyHETl BIPTyalbHHX IPHUBATHUX MEPEK
(VPN).

Posropratoun xmapHy iHQpPacTpyKTypy, aAMIHICTPaTOp IMOBUHEH CIIPOCKTY-
BaTH ii apXiTEeKTypy, TOOTO BU3HAUUTH:

® KiBKICTh CTIHOK, SIKi MAa€ MICTHTH KO)KHA 30HA;

KUTBKICTh KJIACTEPIB, SIKi MA€ MiCTUTH KOXKHA CTIHKa;

KiJIBKICTh XOCTIB, SIKI MOTPIOHO PO3MICTUTH B KOXKHOMY KJIacTepi;
KIJIbKICTh MEPBUHHUX CXOBHII Y KOXHIH 30HI Ta KO)KHOMY KJIacTepi, a Ta-
KO’K 3arajibHUiN 00CST X IUCKIB YK JMUCKOBUX MAacCHBIB;

® 00csAT Ta pO3MIllIEHHS! BTOPHHHOT'O CXOBUIIA 30HH.

VY mporieci cTBopeHHsI HOBOI 30HH Y BeG-inTepdeiici Apache CloudStack mo-
TpiOHO HajamTyBaTH 11 (i3UUHI Mepexi Ta JOAATH OCHOBHI CKJIaJOBI iHppacTpyk-
TYpH — KJIacTep, XOCT, IEPBUHHI Ta BTOPUHHI CXOBHIIA.

XocTH, 10 HajJeXaTh OMHIM 1 TiH K€ CTIHI{, TOBHHHI 3HAXOJUTHUCS B OXHIMH
nigmepexi. KoxxHa 30Ha MoXke MicTHTH OflHY a00 KiJibKa CTiHOK, SIKi B CBOIO Uepry
MICTSITh OJHUH a00 KiJIbKa KJIACTEPiB, XOCTIB Ta OJHE a00 KijbKa MEPBUHHHUX CXO-
Buil. CTiHKY HE € BUIUMUMH JJIs1 KOPUCTYBAUiB.

Kracrep mae 3Mory rpymyBaté XocTH. XOCTH B KiacTepi HOBHHHI MaTH Of-
HOTHITHE OOJIQ/JIHAHHS, 1 BUKOHYBATH OJIMH 1 TOW JKE TilepBi30p, 3HAXOIUTUCS B
OJHIM MiJMEpexi Ta MaTH JAOCTYIl 10 CEPBEPIB MEPBUHHHUX CXOBHII. Y MeXax Of-
HOr'O KJIacTepa MOXKHA MepeMilllyBaTH ek3eMILsipu BM 3 ofHOro XxocTa Ha iHIIUiA.

[Mnardpopma Apache CloudStack no3Bomnsie pozropratu Kinbka KiactepiB. Y
HAMIIPOCTIIIOMY BUMAKY, KOJIH BUKOPHCTOBYIOTHCS JIOKAIbHI CXOBHINA (TilepBi-
30pU BHKOHYIOTHCSI Ha CepBepax, sIki MICTSTh TEPBHHHI i BTOPHHHI CXOBHIIA),
KJIaCTepH € HEOOX1THUMH JIJIsl OPTaHi3aniiHOro 3a0e3MeUeHHs apXiTeKTYPH XMapH.

Sk GyIno 3a3HaueHO BUIE, XOCT — [I€ OIWH KOMIT'IOTEp, SIKUH BUKOHYE Tilep-
Bi30p. XOCTH HAJAIOTh OOYMCIIIOBAIBHI PECypCH Uisi CUCTEMHHUX BIPTyadbHUX Ma-
mmH Ta BM kopuctyBadiB. Ha K0)HOMY XOCTi MMOBUHHO OyTH BCTaHOBJICHE IPO-
rpaMHe 3abe3neyenns rimepeizopa. Hampukitan, xoctom Moxke 6ytu cepsep CitrixX
XenServer, cepBep i3 BcraHOBiIeHUM rimnepsizopom KVM, cepsep ESXi abo cep-
Bep Microsoft Hyper-V. Xoct € HaiiMeHIIMM OpraHi3aIliiHuM MiIpo3/IijoM B Me-
xax posropranns Apache CloudStack.

Xoctu B posropranHi CloudStack 3a6e3meayroTs:

® BHJIIJIEHHS OOYHCITIOBAIIEHUX PECypCiB (TPOIIECOPHOTO Yacy, ONepaTHBHOL

TaM'sITi, pecypciB Mepexi), ki HeoOXinHi i GyHKIioHyBaHHS BM;
® BHCOKOIBUJKICHE 3'emHanHs BM Ta iX miAKITIOYEHHS 10 iHTEPHETY;
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IcHye MOXIHBiCTH JOJaBaHHS XOCTIB y XMapHy iH(GpacTpykTypy Apache
CloudStack. ITmardopma Bu3HAa4Yae KUTBKICTH TPOIECOPIB 1 3arajbHOrO 00CITY
OIEepPaTUBHOI MaM'sITi, IKi HATAFOTHCSI XOCTAMH.

XocTH He € BUIMMHUMU Uil KopHucTyBadiB. KopucryBay, Ha BiaMiHY Bix aj-
MiHiCTpaTopa, He MOJKe 00paTH, Ha IKOMY XOCTi CJIiJi BAKOHYBaTH Horo BM.

Jus Toro, mo6 xoct mpartoBas y CloudStack, coin:

e BcraHOBUTH Y ioro OC mporpaMHe 3a0e3redeHHs TinepBizopa;

e npusHauuTh omy IP-anpecy;

® JI071aTH XOCT JI0 CEpBepa yIpaBIIiHHS.

[lepBuHHE CcXOBHIIE TOB'SI3aHO 3 KJIACTEPOM Ta MICTHTh BipTyalbHi IUCKH
BCIX BIpTyaJbHUX MAIIIMH, IIO MPAIIOIOTh HA XOCTaxX y [bOMY KJlacrepi. AnMiHiCT-
paTtop XxMapu Mae 3MOry JIOJaTH A0 KiacTepa abo 30HM KiJibKa MEPBHHHHUX CXO-
Bulll. JI1s QyHKI[IOHYBaHHS 30HM MOTPiOHE IOHAWMEHIIIe OJIHE TIEPBUHHE CXOBH-
me. Moro cri po3TamoByBaTH mopyd 3 XOCTaMH, 0O 3a0e3MEUYHTH JOCTATHIO
HIBUJIKICTh TepeaBaHHs Ta 00poOku nanux. Apache CloudStack kepye posmoni-
JIOM BIpTyaJIbHUX JUCKIB KOPHCTYBadiB HA KiIbKA OCHOBHHMX CXOBHIIL.

1100 yHMKHYTH OJJATKOBHX OTEpalliii KOIIOBaHHS JaHWX, Y 30Hi JOLIJIbHO
HaJIAlITYBaTH 3arajbHy 00JacTh 30epiraHHs. 3a J0MOMOror Hel JaHi MepBUHHOIO
cXoBHulIla 6y)1yTb AOCTYIIHUMU JINIIE IS BipTyaJ'[bHI/IX MalllMH KJj1acTepa. N BUIIA /-
Ky SIKIIO JaHi OyayTh MOTPiOHI B IHIIOMY KJIACTepi, X JJOBEAETHCS KOIMiIOBATH.

Apache CloudStack 3abe3neuye J0CTyN CXOBHII 32 PI3HUMH IPOTOKOJIAMH,
MiATpUMKa SIKMX 3aJeKWTh Bix Ty rimepsizopa. Hanpukian, mis Microsoft
Hyper-V miarpumyetsbest cxouiia ta nporokoian OC Windows SMB/CIFS. Ocho-
BHuMH Juist uiathopmu Apache CloudStack € cranmapThi mpoTokonu ajist podoTu
i3 cxoBumamu iSCSI ta NFS. [Tnardopma Takox miaTpuMye BUKOPUCTAHHS HA XO-
CTaX JIOKAIBHUX CXOBHII.

BropuHHi cxoBwIla NpU3HaYeHi A7l 30epiraHHs:

o 11a0JIOHIB BipTyaJIbHUX MAIllH — Harepe]] HajnamToBanux apxisiB OC, siki

MOKHa BHKOPUCTOBYBATH Ul IIBHIKOIO PO3TOPTaHHS BIPTyaJbHHX Ma-
IIMH; BOHU MOXYTh MICTHTH JOJATKOBI JlaHi, HANPHUKIIAJ, BCTAHOBJICHE
nporpamMHe 3a0e3IeueHHsT;
e [SO-00pa3u TUCKIB — MICTATh JaHi 3aBaHTaXXyBaJIbHUX HOCITB, 3 SKHUX Bij-
OyBa€THCS BCTAHOBIICHHS OTIEPAIliIHHUX CHCTEM;

o apxiBu (Tak 3BaHi 3HIMKH (SNAPShots) muckiB) — 36epexeHi Komii JaHuX Bi-
PTYalbHUX MAIIWH, SKi MOXYTh OYTH BUKOPHCTaHI JUIA BiHOBIICHHSA Ja-
HUX a00 IS CTBOPEHHSI HOBUX ITa0JIOHIB.

O0'exTH BTOPHHHOT'O CXOBHIIA € IOCTYITHUMH JUIS BCIX XOCTIiB Y MeKaX 30HA
a6o periony. [Toxioro no mepBurHUX cxoBuil, Ahache CLoudStack migpumye po-
00Ty 3 BTOpHHHUMH cxoBumiamu 3a nporokoramu iSCSI, NFS, SMB/CIFS, a ta-
KOX CyMicHICTB i3 cxoBumamu miatdopm OpenStack Ta Amazon Simple Storage
Service.
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9.2.4 Mepeanci y xmapnii inghpacmpyxkmypi Apache CloudStack

3a momomororo Apache CloudStack mMoxxHa po3ropHyTH iHOPACTPYKTYPY 3
PI3HOMaHITHHM 3'€THAHHAM MEpEXK, alie BOHH, SIK MPABHIO, PEali3ylOTh OJHH 3
JIBOX CIICHAPIiB:

o 0a3oBwHi, 110 3a0€3MeUye €ANHY «IUIOCKY» MEPEXY, y SKil 130s1is BipTy-

AIIbHUAX MAIIUH 3/ ICHIOETHCS CHCTEMHAM MOCTOM Ha MEPEXKHOMY PiBHI;

® PO3LIMPEHUH, KU 3a3BUYall BUKOPUCTOBYE i30JIAIII0 HA KAHATLHOMY PiB-
Hi, HAaPUKJIaJ, 33 JOTIOMOI'OI0 BipTyaJIbHHUX JOKaJbHUX Mepex (VLAN).

OnHuM 3 erariB CTBOpPEHHsI 30HH € KOH]IrypyBaHHs ¢i3udHOI Mepexi. 3 Ko-
YKHOIO 30HOI0 MOKe OYTH acoliifioBaHo onHa abo Kijgbka Mepex. KoxxHa Mepexa
BIJITIOBi/Ia€ OKPEMOMY MEpPEXHOMY aJanTepy Ha XocTi rinepsizopa. Koxna ¢izny-
Ha Mepexka MOKe IepenaBaTi OfiMH abo Olnblle TUIMIB MepekeBoro tpadiky. Bu-
6ip Tuny Tpadixy At KOKHOI MEpeXi 3aJIeKUTh BiJ THITY 30HU (0a30BOro abo po-
3IIHPEHOTO).

VY nporieci KOH}IrypyBaHHS 30HH aIMIHICTPAaTOP Ma€ 3MOTY:

® JI0/1aBaTH, BUIAJISATH, OHOBJIIOBATH (Pi3MUHI Mepexi, sKi 1ii Hajexars;

® KOH(IrypyBaTH BipTyasbHI JIOKAIbHI Mepexi y ¢i3nuHiil Mmepexi;

® BU3HAYATU TUIH TPaQiKy, sSKi TEHEPYIOThCS Y QI3MYHNX MepenKax;

® 3MIHIOBATH IMEHAa MEPEK, 1100 3a0e3MeunTH 1X PO3Mi3HABaHHS TillepBi30-
pamu;

e BuniaTy gianaszonu [P-anpec, mo OynyTs apennoBani BM kopuctyBadis;

® KOH(}IrypyBaTH NOJATKOBI MEpexHi cepBicu 30HU (OpaHamayepu, Oanan-
CyBaui HABaHTa)XKEHHS TOII(O).

[Mnardpopma Apache CloudStack nae 3mory 00’eqHyBatu B OiHIH iH(pacTpy-

KTypi (i3u4HI Ta BipTyalibHI MEpPexi, Y SKUX NepeatoThCsl TaKl BUAM Tpadiky:

® TOCThOBHI — Tpadik, SIKH TeHEPYEThCS MK BIpTyalIbHUIMHU KOMIT FOTEpaMH
kopuctyBauiB. KoxkHa cTiiika y 30Hi, 110 Mpaiioe y 0a30BOMY pexuMi, €
IIMPOKOMOBHUM JIOMEHOM. SIK HACIIIOK ISl Pi3HUX CTiHOK aaMiHICTpaTo-
Py ciij BUALISATH pi3Hi gianazonu IP-aapec;

® YIPaBISIOYHN — TEHEPYETHCS y TPOIECi B3aEMOIT MiXK CEpBEpOM YIIpaB-
JIHHS Ta XOCTaMH B KJIacTepax, 30KpemMa Horo yTBOpIOIOTh i CHCTEMHI Bip-
TyallbHI MAaIllMHH, SIKi BHUKOPHUCTOBYIOTHCSA IDIAT(POPMOIO I BUKOHAHHS
CHCTEMHHUX 3aBJaHb y XMapi);

o myOnmivHNNA — Tpadik, KU MepeqaroTh BipTyalbHi MalllMHA Y TIpoIeci Joc-
Tylly A0 IHTEpHETY;, KOpPHUCTYBad4i MOXYThb BHKOPHCTOBYBAaTH BeO-
inrepdeiic Apache CloudStack, mo6 omepsxarn gogatkosi |P-ampecu 3 my-
OJIIYHOTO MTiama3oHy;

o Tpaik CXOBHUINA — MEpeacThCs Y MpoIieci pOOOTH 31 BTOPUHHIM CXOBUIIIA,
HANPUKJIaA TpU poOOTi 3 MmAbIoOHAMHU Ta apXiBaMH (3HIMKaMH) BipTyaib-
HHUX MAIlHH.
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3 MeTOI0 MiJBMINEHHS IIBUAKOMIT XMapH, PO3pOOHMKH TIAT()OPMH PaisiTh
BHKOPHCTOBYBATH OKpPeMi MEpEKHI afanTepy Al TIepeaBaHHs pi3HUX BUAIB Tpa-
¢iky. s xoxkHOrOo BUay Tpadiky aaMiHicTpaToOp MOBHHEH BUALIMTH OKpeMi jia-
na3zonu [P-anpec.

VY BUNagKy BUKOPHCTaHHS 0a30BOT0O PEXUMY, Y XMapi MOXKHA BUKOPHUCTOBY-
BaTH JIMIIE OAHY Pi3MUHY MepexKy. 3a3BH4al, y IbOMY BHIIAJIKy HE BUKIIUKAE OCO-
OUBUX TIPOOJIEM, OCKITIBKH IMOTPIOHO HATAIITYBATH JIHIIE OJHY FOCTHOBY MEPEKY.
Apache CloudStack aBromatuyno npusHaunTh [P-agpecu 3 iHIIMX iama3oHiB Ta
CIIBCTABHTH iX 3 BIAMOBIMHUMHE migMepeskamu. Yci [P-anpecu TocThoBOi Mepexi
HaJIeKATUMYTh OJHIN BipTyalbHIH Mepexi. 3arajoM pO3ropTaHHs XMapH 3ajie-
KUTH Bij i1 apxiTekTypu Ta oOpaHuX TinepBizopiB. Hanpukiaza, HeBenuka peaniza-
Iist XMapHoOi iHPPaCTPyKTypu Moxke 6yt Takoro (prc. 9.3):

Puc. 9.3 Peanizanis xmapHoi iHppacTpykTypn y 6a3oBomMy pesxumi

OckinbkH, yci ckIIaioBi HaBeneHoi Ha puc. 9.3 iHPacTpyKTYpH 3HAXOAATHCS
B OIHIN Mepexi 3 aapecotro 192.168.10.0/24, To HaBeneHa peanizailis XMapu Ie-
pendavae BUKOPUCTAHHs 0A30BOTO PEXKUMY Mepexi. Y PO3rOpHYTild XMapi mpucy-
THI: cepBep YIPaBIiHHsI, TPU XOCTH, Ha SIKNUX BUKOHYIOIOTHCS TINEpBi30pHU, OJHH
cepBep, Ha IKOMY 3HaXOAATHCS IIEpBUHHE Ta BTOPHHHE cxoBuila. bpanamayep 3a-
Oesneuye QinbTpyBaHHS TpadiKy, KU MEpPeAacThCs MK XMAPOIO Ta MEPEXKEI0 1H-
TEpHET, 30KpeMa BiH MOXe 3a0e31MeunTi OOMEXEeHHS JOCTYITYy BipTyalIbHHUX KOM-
M'IOTEpiB 10 MEBHUX IHTEPHET-CEpPBiCiB, a TAKOXK, BUKOPUCTOBYIOUH TEXHOJOTIIO
nepeHanpasienss optis (DNAT), HazaTi JOCTYII 0 HUX 3 iHTEPHETY.

Posmmpenuit pexxuM gae€ 3MOr'y BUKOPUCTOBYBATH Y 30HI KiJlbKa (hi3UIHUX
Mepex, KOKHa 3 IKHX MOXKe TIepelaBaTH OrH abo0 KiJIbKa THITB Tpadiky. Y oMY
BHITAIKY TOCTBOBI MEpeXi MOXKYTh OyTH 3arallbHOAOCTYITHIMH 200 i30IbOBAHUMH.
CTBOpIOIOYH TOMATKOBI TOCTHOBI MEpeXi, aaMiHICTPaTOp XMapy MOXKE HaJamTy-
BAaTH X SK 3aTaTbHOMOCTYITHI 400 OOMEXHUTH JOCTYI IS TICBHUX OOJIIKOBUX 3aITH-
ciB. Taki BipTyamnbHi JIOKaibHI Mepexi ineHTr]ikyroTscss HoMepoM VLAN, miama-
3oHOM [P-anpec, Ta ampecoro nnro3y. IcHYe MOXIMBICTH pe3epBYBaHHS YaCTHHHU
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npocropy IP-anpec anst BipTyanpHnx abo (izMYHUX KOMI'IOTEPIB, sIKi HE HaJleXaThb
XMapHi# iH}pacTpykTypi. Y pO3IMIMpPEHOMY peXHMi peanizamis XxMapHoi iH]pa-
CTPYKTYpH MOXKe MaTu BUIIiA (puc. 9.4):

Puc. 9.4 Peanizanis xMapHoi iHppacTpyKTypH y po3IIpeHOMY pe:KuMi

3 pucyHka 9.4 BUIHO, 1O XMapHa iHOPACTPYKTYpa Ma€ JOCTYI 10 MEpPexi
IHTEpHeT Yepe3 JiBa OKpeMHX Mapuipyrtu3aropu (Opanamayepl ta OpanaMayep?2),
sIKi, KpiM ¢inbTpamii Tpadiky, BUKOHYIOTh (YHKIT KoMyTaTopiB 3-ro piBHs (3a-
0e3Meuy0Th PO3MO/LT CTIHOK Y BipTyalbHHX JIOKabHUX Mepexax). CepBepu BTO-
PUHHUX CXOBHII 3HAXOISATHCA B ONHIM Mepexi i3 cepBepoM KepyBaHHA. Kokna
CTilfika MiCTUTB TIO JIBa TIEPBHHHI CXOBHIIA Ta IO YOTHpH XOocTH. KoXeH cepep y
CTiHiIli Mae TOJATKOBI MEPEXKHI ajanTepy, 0 MiAKIIOYeHI 10 OKPEMIX KOMYTaTo-
piB Apyroro piBHA. Y BeNHKill XMapHii iHQPaCTPyKTypi AOMITFHO HAJAIITYBaTH
KiJIbKa cepBepiB KepyBaHHs Ta 06a3 JaHUX.

VY KoXxHI# 30HI TOTPIOHO HANAIITYBAaTH Jdiana3oH 3ape3epBoBaHux [P-ampec
JUTA TIepelaBaHHs YIpaBisrodoro Tpadiky. Biamosigaa mepexa 3abe3nedyBaTUMe
3B'I30K M)XK CEpPBEPOM YIIPABIiHHS Ta PI3HUMH CHCTEMHUMH BipTyaJbHUMHU MAaIIH-
Hamu. [Imatpopma Apache CloudStack mepenbadae hyHKIIIOHYBaHHS TaKUX BUIIB
cucteMHux BM:
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® KOHCOJBHHH TIPOKCi (console proxy) — 3abe3neuye BUBeneHHS iHTepdeicy
BIpTyaJIbHOI MaIllMHU Y BeO-Opaysep;

e BM BropunHoro cxopuina (CloudStack secondary storage VM) — Binmosi-

nae 3a goctym g0 [ISO-00pasiB Ta mabIIoHIB;

® BipTyallbHHH poyTep — 3a0e3nedye MapIpyTH3amito Ta BUAITICHHS TyOmiy-

nux [P-angpec;

3ayie)xHO Bij mpu3HauUeHHs, cucteMHUM BM Buminstotecs [P-ampecu 3 pis-
HHX Jiana3oHiB (TOCTHOBOTO, MyONiYHOTO, MPUBATHOTO). [IpoTe yci BOHH MaroTh
OyTu yHIKaIbHHMHU B Mexkax yciel xmapu. Cucremanm BM npucBororoTecs 3ape-
3epBoBaHi npuBaTHi [P-aapecu 3rigHo cranmapry RFC1918, sxuit pernamenrye
BukopuctanHs [P-ampec y nokambHux Mepexax. OTOX, cepBepH KepyBaHHS UM
BM xopucryBauiB He MOBHHHI BHKOPUCTOBYBaTW mpuBaTHi [P-ampecu. Hampu-
KJIaJ1, KO TAKKM 3ape3epBOBaHIM Jiana3zoHoM € 192.168.1.2 — 192.168.1.127, To
JUIsSL cepBepiB KepyBaHHS Ta TillepBi3OpiB MOXKHA BHUKOPHCTOBYBAaTH Jiana3oH
192.168.1.128 — 192.168.1.254.

Jiist 30H, SIKI BUKOPUCTOBYIOTh PO3IIMPEHUH PEXHUM, PEKOMEHIOBAHO BHU]Ii-
JISITW HaJUTUIIKOBY KiJbKiCTh mMpuBaTHUX IP-anpec, sk Ui KOMI'TOTEPIB KIIIEHTIB,
Tak 1 st cucreMHnx BM. Sk mpaBuio, asst HUX notpiOHi 6museko 10-Tr goxat-
koBux IP-anpec. Kinbkicts npuBatHux IP-aspec Takox 3aj1eXuTh Bij rinepsizopa.
Hanpukmnan, KVM Ta Xen nipumyroTh aapecyBaHHS Yy Mepexax 3 MAacKOm
255.255.0.0, mo 3abe3neuyye podoty Gnuzpko 65000 mpucTpoiB. 3 METOI CTPYK-
TypYBaHHsI XMapHOI iH(PaCTPyKTypH AOLIJIHHO CTBOPIOBATH KiJIbKa CTIHOK, KOXK-
Hill 3 IKUX BUJLIATH OKPEMHUH Jliala3oH.

9.2.5 Bcmanosnennsa nnamgpopmu Apache CloudStack

Bceranosnenns cepsepa ympasiinas Apache CloudStack moximee sk 3 iH-
CTAJSINIWHKUX TIAKETIB, TaK 1 Yyepe3 KOMITUIIOBaHHS BUXIJHOrO Koxy. bymemo posr-
JISIIATH BUTIAJIOK BCTAHOBJICHHS IUTAT(GOPMU 3 IHCTANSIIHUX MAaKeTiB Ha MOMYJIsp-
Hy OC Ubuntu LinuX. 3aramom mpoiiec BCTAHOBJIEHHSI CHCTEMH TPOXOIAMTH YIIPO-
JIOB)K TaKHX €TaIliB:

1. BcranoBnenns cepsepiB ymnpasminasa Ta CYB/I,
2. BcraHOBIIEHHS cepBepiB EPBUHHOIO Ta BTOPUHHOT'O CXOBHILL.
3. BcraHoBieHHs rinepBi3opiB Ta KOHPITypyBaHHS XOCTIB.

s BcranosneHHs cepBepa ympasiinasd B OC Ubuntu cmig momatu pemnos3u-
tapiit makeriB Apache CloudStack mo crnmcky iHCTAIALIRHNX CepBepiB omepariii-
HOI cucremu. JIyist 1ipor0 ctif ctBopuTH (aiin /etc/apt/sources.list.d/cloudstack.list,
Y SIKUM AOJAaTH PAIOK:

deb http://cloudstack.apt-get.eu/ubuntu precise 4.X,
ne X — Bepcis wrarpopmu Apache CloudStack. Jlami motpiGHO 3aBaHTaKUTH

Ta MOAATH BiTKPUTHH KIIIOY PEMO3UTAPis A0 TOBIPEHUX KITFOUIB 3a TOTTOMOTO0 KO-
MaHIu:
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wget -O - http://cloudstack.apt-get.eu/release.asc|apt-key add —

[Micnst ycrmimHOro BUKOHAHHS OCTAHHBOI KOMAHIHM CITiJi OHOBUTHU 1HIEKC T1a-
keTiB OC Ta moyaTH BCTAHOBJIEHHS CEpBepa YIPaBITiHHS:

apt-get update
apt-get install cloudstack-management

Apache CloudStack Buxopucroye cepBep MySQL mst 30epiraHHsS JaHUX.
Jli1st HeBETMKOI XMapHOi 1HPPaACTPYKTYpH, sIKa MICTHTh OHY 30HY, MOXKHa BCTaHO-
BuTH cepBep MySQL Ha To#f ske KOMIT'TOTep, 110 ¥ cepBep yrpaniiHai. Ha MoMeHT
HamucaHHs mociOHuKa miatdopMa mpaioe 3 ceppepamu MySQL Bepciii 5.1 ta
5.5. Beranosienns cepepa MySQL y OC Ubuntu BUKOHYIOTB 3a JIOTIOMOT'OIO KO-
MaH/u:

apt-get install mysqgl-server

[Iporpama iHcTansii CTBOPUTH CUCTEMHI 0a3M AaHMX Ta BUBEIC 3alHUT HA
BBEJICHHS I1apoJisi aiMiHicTpaTopa cepBepa 0a3 TaHuX — KOpUCTyBaya root.

Konopirypysanus cepsepa MySQL Bumarae BHeceHHs 3MiH /0 (aiiina
letc/mysgl/my.cnf, no sikoro cimia nomaTy pAAKH:

innodb_rollback _on_timeout=1
innodb_lock_wait_timeout=600
max_connections=350
log-bin=mysql-bin
binlog-format = 'ROW'
3a3HavyeHl 3MiHM BCTAHOBIIIOIOTH Mapamerpu oOpoOKM MOMWIIOK y 0a3i ma-
HUX, 33J1al0Th OOMEXEHHS Ha KiJIBbKICTh 3'€/IHaHb Ta (hopMaT 3amucy Moiii y xyp-
HaJ cepBepa.
3amyck abo nepesamyck cepsepa MySQL 31iliCHIOIOTh KOMaHIO0:

service mysql start

HacTymHuM KpOKOM BCTAQHOBJEHHS € CTBOPEHHS 0a3d NaHUX IUIaTGOpMH,
SIKY BUKOHYIOTb 3a JIOIIOMOT OF0 KOMaH/IH:

cloudstack-setup-databases cloud:<dbpassword>@]localhost \
--deploy-as=root:<password> \
-e <encryption_type>\
-m <management_server_key>\
-k <database_key>\
-i <management_server_ip>, ne

e cloud — obmikoBHit 3amuc KopucTyBada cepBepa MySQL;

o dbpassword — mapois o6itikoBoro 3ammcy cloud,;

o --deploy-as=root:<password> — mpusinerii cymepkopucryBaua (root), He-
00XiHI UTsI CTBOPEHHS 0a3u JaHWX, Ta HOro TapoJib;
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e -e — tun mudpyBaHHs, Moxxe HaOyBaTH 3HaueHHs file abo web;
® -M — KJIroY MmUQpyBaHHA KOH(QIASHIIHHIX NapaMeTpiB y daiini KoHOiry-
pauii Apache CloudStack;

o -k — ko4 mudpyBaHHa KOHBIACHIIHHUX MapaMeTpiB y 6a3i TaHuX;

e -i — IP-aapeca cepBepa ynpaBiTiHHS.

Apache CloudStack 30epirae ta mmdpye Kibka TapoiiB i CCKPETHUX KITFO-
YiB: MApOib Ta KIIOY JOCTYIMy 10 0a3u JaHHUX, KIIOYi BiJIANICHOrO JOCTYIY 3a
nporokosioM SSH, maponi agminictparopa OC, Ha siKiii BUKOHY€ETHCS TillepBi3op,
napodi cepBiciB VNC ta VPN. Hanpukiaz, sIKIo y KOMaHi BUKOPHCTAHO OIIIIIO -
e=file, To anmiHicTpaTOp XMapH MOBHHEH 3HATH IIUIAX JIO IHOTO (Daiy.

OCTaHHBOIO KOMAHJIOK, SIKa 3aBEpIye BCTAHOBJICHHS cepBepa YIPaBIiHHS
Ta 3aBaHTAXYE HOTro CepBic, €:

cloudstack-setup-management

3a3Buuaii, (QyHKIIO cepBepa MEPBHHHOTO Ta BTOpWHHOrO cxoBui] B OC
Ubuntu Brkonye cepic mepexxHoi daiinoBoi cucremu NFS (Network File System).
Bin Moxe (yHKLIIOHYBaTH Ha TOMY X (i3M4uHOMY KOMI'toTepi, IIo i cepsep
yrpasiiHHs, abo okpemo. Beranoienns cepsepa NFS B OC Ubuntu BUKOHYIOTH
KOMaHJI00:

apt-get install nfs-kernel-server

[Ticnst UBOro CiTiji CTBOPUTH MAIKH, SIKI OYAYTh BUKOPUCTAHI JUIsi PO3MIILIEH-

HS CIIJIBHUX MEPEXHUX PECYPCIB IEPBUHHOIO Ta BTOPUHHOTO CXOBHIIL:
mkdir -p /export/primary
mkdir -p /export/secondary

Jlyist CTBOpEHHS CHIJIBHUX PECypCiB pelaryloTh KoH(irypauiiHui ¢aiin

[etc/exports, y skuii OAI0TEH PSAIOK:
/export *(rw,async,no_root_squash,no_subtree_check)

Hageneni napamerpu KoHDIrypariii J03BOJSIOTH JOCTYII 10 CIJIBHOTO pecy-
pcy €Xport y pexxumi yuTaHHS Ta 3amnucy 3 Oyab-sikoro komm'rorepa. [licns 3MiHu
daiina /etc/exports ciin mepesaBanrtaxkut NFS-cepBep KOMaHI00:

service nfs-kernel-server restart
Ha cepBepi ynpaBiiHHS Ciiff IpUEAHATH CHUTBHUN pecypc BTOPHHHOTO CXO-
BUIIA, HATIPUKJIIAJ, Y anky /mnt/secondary:
mount -t nfs <IP_NFS-server>:/export/secondary /mnt/secondary
VY moganemomMy HEOOXiOHICTh iX aBTOMAaTHYHOTO TIPHETHAHHS MOJKHA OITHCA-
TH y ¢aiini /etc/fstab.
Hns nocrymy mo BropmHHOro cxoBmuma Apache CloudStack BukopucroBye

CHCTEeMHY BipTyanbHy MammHy (Secondary Storage VM). 3a3znauena BM 3aie-
KUTD BiJl THITY oOpaHoro rinepsizopa. Hampukiman, mis miarorosku BM BTOpHH-
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HOT'O CXOBHIIa, sIKE TpamoBaTiMe 3 rinepsizopom KVM, Ha cepBepi yrnpaBiiHHS
CJTiJ] BUKOHATH KOMaHIy:

/usr/share/cloudstack-common/scripts/storage/secondary/cloud-install-sys-tmplt \
-m /mnt/secondary \
-u http://cloudstack.apt-get.eu/systemvm/4.6/systemvm64template-4.6.0-
kvm.gcow2.bz2 \
-h kvm -s <optional-management-server-secret-key> -F,

y SIKii BAKOPUCTAHO OITLIi:

® -M — KaTaJIor, JI0 IKOro Oy/ie 3aBaHTa)KeHO Ma0JIoH cucTeMHOI BM;

e -U — URL 3aBanTa)xeHHs (BiH MOke OyTH Pi3HHM JJIsI pi3HUX BepCiii);

o -h — Tun rimepBizopa;

® -S — KIIIOY IUQPYBaHHS MapaMeTpiB KoHpirypaii (He 000B'sI3KOBUIA).

3ayBaXkUMO, II0 y OCTAHHIH KOMaH/i CUMBOJ «\» BUKOPHCTAHO JIJIsl TIEpeHe-
ceHHs psnkiB. OCKUTBKY IIA0JIOH Mae 3Ha4HUE obOcsr (monan 5 '0), To koMaHaa
MOKe BUKOHYBaTHUCS JAeskuil yac. Skio cepep ympasiinns ta NFS-cepBepu Bu-
KOHYIOThCS Ha PI3HHUX (DI3UUHUX KOMIT'IOTEpax, TO IS 3aBEPIICHHS ITiArOTOBKU
BTOPUHHOT'O CXOBHINA HEOOXIIHO BiJI'€IHATH BiJITOBIIHY CIIJIBHY IaIKY:

umount /mnt/secondary

BcranoBiieHHs1 Ta KOHITYpYBaHHS XOCTa OMHUIIEMO Ha TPUKJIAJI TinepBizopa
KVM (Kernel-based Virtual Machine). Ha odimiitnomy caiiti Apache CloudStack
MOXKHa 3HAWTH Nepesiik peKoMeH10BaHuX Bepcid rinepeizopa KVM, a takox He-
00XiauuX A8 Hporo nakera Qemu Ta 6iGmiorex libvirt.

[epen BcraHoBieHHsMm rinepsizopa KVM BukonytoTs miaroroBky OC. 3a
normomororo komauau hostname --fqdn cmin mepeBipuTH TpaBUIBHICTE BimoOpa-
JKEHHsI IOBHOT'O JIOMEHHOT'0 iMeHi koMIT'torepa. KoMmn'toTep NOBHHEH MaTH JIOCTYI
JI0 MEPEXi IHTEPHET, Y YOMY MOKHA [TEPECBITUMTHCS 32 IOMOMOrOI0 YTHIITH Ping.
Jlnist cMHXpOHI3aIIT Yacy CiiJi BCTAHOBUTH MakeT openntpd, sikuii Oyie BUKOHYBATH
pors NTP-cepsepa (NTP — Network Time Protocol).

Juns yrnpapniHHs ek3eMIuisipaMu rinepBizopa KVM, sikuii BUKOHYeTbCS Ha
xocri, y miatgopmi Apache CloudStack peanizoBano areHr. B3aemonirouu 3 cep-
BEpOM KepyBaHHS, BiH BUKOHYE KOMaHIH Ta ITOBEPTA€ PE3YJIBTATH IX BUKOHAHHS.
BcraHoBNIeHHS areHTa BUKOHYIOTB 32 JIOIIOMOT'OF0 KOMaHIH:

apt-get install cloudstack-agent

Arenr CloudStack Hajgae MOXJIMBICTh CepBEpYy YIPaBIiHHSI KOHTPOIIOBATU
MIPOIIECOp XOCTa, SIKM BUKOHYE ek3eMiurip KVM. 3a 3aMOBYyBaHHSM areHT BH-
KOPHCTOBYE Bepcito BipTyanbHOTO Tporecopa QEMU. JIns KOXKXHOTO XocTa aaMi-
HICTpaTOp  MOXXe  BKa3aTh  KOHQirypariro mporecopa y  ¢aiim
/etc/cloudstack/agent/agent.properties 3a momomororo mapamerpa guest.cpu.mode,
SIKMH MO’Ke HaOyBaTH 3HA4YEHb:
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o host-passsthrough — cepgic libvirt Oyae BUKOPHCTOBYBAaTH MOJENb MPOILIe-
copa 0e3 3MiH;
o host-model —cepgic libvirt BU3HauuTH MOJIEH MpOLIECOpPa Ha OCHOBI (haiina
[usr/share/libvirt/cpu_map.xml;
® CUStOM — agMiHICTpPaTOp MOXE CAMOCTIHHO BKa3aTH MOJEINb IPOIecopa.
s ynpasiinas BipTyansHuMu mamuHamMu Apache CloudStack BukopucTo-
Bye Oibmioreky libvirt. s oominy nanumu 3 KVM libvirt moBuHeH mpociyxoBy-
BatH HezaxuuieHi TCP-3'enqnanns. Takok mOTpiOHO BUMKHYTH MOXKJIMBICTH BUKO-
pucranns Oaratoanpecanx DNS 3ammtiB (multicast DNS). 3a3nadeni napamerpu
Mmictatees y daiini /etc/libvirt/libvirtd.conf:
listen_tls=0
listen tcp=1
tcp_port = «16509»
auth_tcp = «none»
mdns_adv = 0

Takox mns 3abe3nedeHHs NOBHOI miATpuMKH mpotokony TCP y caiini
[etc/default/libvirt-bin cig 3MiHHUTH PAIOK 10 BUTIISALY:

libvirtd_opts=«-d -I»,
Ta TMepe3aBaHTaXXUTH CepBic:
service libvirt-bin restart

OynkuionyBanns arenra CloudStack moxe OyTu Gi10KOBaHO 3 OOKY cepBicy
Apparmor, sikuii € mporpamanM iHcTpymenToM 3axucty OC Ubuntu.

[epenoscim ciig nepeBiputy un BecranosieHo AppArmor. ¥ OC Ubuntu ue
MO)KHA BUKOHATH BUKOPUCTOBYIOYH KOMaH/AY:

dpkg --list ‘apparmor’

BumknayTH npodins AppArmor st 6i0miorexu libvirt MOXITHBO 3a TOIOMO-
FOI0 TAKUX KOMaHI:

In -s /etc/apparmor.d/usr.shin.libvirtd /etc/apparmor.d/disable/
In -s /etc/apparmor.d/usr.lib.libvirt.virt-aa-helper /etc/apparmor.d/disable/
apparmor_parser -R /etc/apparmor.d/usr.sbin.libvirtd
apparmor_parser -R /etc/apparmor.d/usr.lib.libvirt.virt-aa-helper

s nepenaBanus tpadiky 10 ex3eMInspiB rinepsizopiB Apache CloudStack
BHUKOPHCTOBYIO€ TEXHOJIOTiI0 MOCTIB. Haragaemo, mo MocToM € mpucTpiid, mo 3'e-
Hy€ CETMEHTH JIOKAJbHHX MEpex, Iepefaloduy TaHl Ha OCHOBI JaHMX KaHAJBHOTO
piBas momeni OSI (MAC-ampec). Ha xomir'rotepi, mo BHKOHYE (DYHKINI XOcCTa,
CIIiT HAJAIITYBaTH IIOHaWMEHIIE [BA MOCTH, SIKi BIAIOBITAIOTh 3a IepeaaBaHHS
3aralbHOJJOCTYITHOTO Ta MpHUBaTHOrO Tpadiky. 3a 3aMOBUYBAaHHAM IIi MOCTH Ha3BU
cloudbr0 i cloudbrl. BasxmuBum dakTopoMm € mmiarpuMKa KOHGITrypariii MocTiB yci-
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Ma TinepBi3opamMu, sKi BUKOPUCTOBYIOTH Y xMapi. Y OC Ubuntu nporpamHa peaii-
3allist PyHKIIOHATY MOCTIB MOXe OyTH BCTAaHOBJICHA Pa3oM 3 maketom bridge-utils.

[pouec koH(pIrypyBaHHS MOCTIB pOo3IIIsIHEMO Ha Hpukiaai. Hexail xom'ro-
Tep, 0 BUKOHYE (DYHKIIIO XOCTa OCHAICHO OJHMM MEpEeKHHM aJanTepoM, Ha
SIKOMY HaJIAIITOBaHO poOOTYy 3-0X BipTyalbHHX MEpeX, sIKi NepelatoTh Taki BUIAN
Tpadika:

¢ vlanl —ynpasnstounii Tpadik;

¢ vlan2 —3aranbHOAOCTYMHUI TpadikK;

¢ vlan3 —npuBaTHuii Tpadik.

AnminicTpatopy cnmii HamamtyBath MocToBi iHTepdeiicu cloudbrO Ta
cloudbrl mns pobotu 3 BipTyansHumu Mepexamu vlan2 ta vlan3. V rakiii peasiza-
il TinepBi3op Ta cepBep KepyBaHHs MOBHHHI OyTH B pi3HHX |P-Mepexax.

KonpirypyBanHs MepexHHUX 3'€JHaHb Ha CEpBEpI, SIKMH TPAIIOE IiJ] YIIpaB-

JIHHIM oC Ubuntu, 3MIACHIOIOT  Yepe3  pelaryBaHHs (haiina
/etc/network/interfaces. Iy Haroro npukiaay BiH MaTHME BUTIIS:
auto lo
iface lo inet loopback
auto eth0.1

iface eth0.1 inet static
address 192.168.1.2
netmask 255.255.255.0
gateway 192.168.1.254
dns-nameservers 8.8.8.8 8.8.4.4

auto cloudbr0
iface cloudbrO inet static
address 192.168.2.2
netmask 255.255.255.0
bridge_ports eth0.2
bridge fd 5
bridge_stp off
bridge_maxwait 1
auto cloudbrl
iface cloudbrl inet manual
bridge_ports eth0.3
bridge_fd 5
bridge_stp off
bridge_maxwait 1
VY HaBemeHOMY (parMeHTi MaeMoO Ha yBasi, IO MEpEeXHHWH iHTepdeiic mMae
HasBy ethO, a ioro BipryansHi exksemmsipu — €th0.1, eth0.2 Ta eth0.3. V pizanx
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Bepciss OC Ubuntu 3a3naveHi iHTepdeiicn MOXXYTh MaTH iHIN Ha3BH. MOCTOBHH
inrepdeiic cloudbr0 nepenae 3aranpHOmOCTYMHUH Tpadik Ta BAKOPHCTOBYE CTATH-
yHO mpu3HaueHy IP-aapecy. 3a azmpecyBaHHS TPHBATHHUX MEPEX BiJMOBIaE
Apache CloudStack, otox mist inTepdeticy cloudbrl ne mpusnayeHno xomnoi IP-
azipecu.

ITicna BHecenHs 3MiH 10 daitry /etc/network/interfaces ciia nepesaBanTaxu-
TH cepeic networking a6o Bcro OC Ubuntu.

9.2.6 Inmepdgheiic nnamepopmu Apache CloudStack

Jlns poOOTH KOPUCTYBAYiB 3 XMapHOK I1H(PPACTPYKTypor IuiaThopma
Apache CloudStack BukopucToBye BeO-iHTeHDelic. st BXoay 0 HBOro y BeO-
Opayszepi noTpiOHO BBECTH URL-azapecy http://<IP-
aopeca_cepsepa_ynpasninnsn>:8080/client. Ha cTopiHIi, 110 3aBaHTaKUTHCS KO-
pucTyBaueBi Oyme 3ampornoHOBaHO MPoNTH aBTeHTH(DiKalio (puc. 9.5):

Puc. 9.5 Cropinka aBrenTugikanii Apache CloudStack

Kpim moniB BBeAeHHS JIOTiHA Ta Mapois KOPUCTYBad MOXKE 00paTH MOBY iH-
Tepdeficy, a TaKOXX BKa3aTH IOMEH, 0 SKOTO HAJEKUTh HOTO OOJIKOBHIA 3aImc.
Jomenu € anaoroM rpym abo miapo3ainiB kopucrysadiB y OC, a iX BUKOPHCTaHHS
CIPOIIye AeSKi ormeparii aqMiHiCTyBaHHSI XMapH.

Be6-inTepdeiic Apache CloudStack (prc. 9.6) mae 3mory KopucTyBauaMm Iie-
perisimaTH Ta BUKOPUCTOBYBATH CBOI XMapHI PeCcypCH: BIPTyallbHI MAaIlWHH, iX
urabmonu Ta apxisu, 1SO-00pa3u, roctboBi Mepexi ta IP-aapecu, siki BAKOPUCTO-
BYIOTh ix BM.
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Puc. 9.6. Intepdeiic kopuctyBaua miaargopmu Apache CloudStack

JliBopyd 3HaXOAUTHCS MEHIO, sIKE€ 3a0e3leuye HaBiramilo Mix 00'€eKTamu
xmapHoi iH}pacTpykTypu. Poboua obiacth BimoOpaxkae BMICT 0OpaHOTO MYHKTY
MeHI0. Sk BUIHO 3 puc. 9.6 nyHkT IHcmpymenmanvha nanens (Dashboard) Bino-
Opaskae BiZIOMOCTI NpO BipTyallbHI MalllMHU KOPHUCTYBaua, a TAKOXK IMOJii, sIKi BU-
HUKAIOTh BHACIIJJOK BUKOHAHHS HUM OIlepallii.

[Micnst mepiioro BXoAy A0 CHUCTEMH KOPHCTYBAuy€Bi CIiJi CTBOPUTH BJIACHY
BipTyallbHy MamuHy. lle MO)kHa 3poOHTH 3a ZONOMOIOI0 IYHKTY MEHIo Instances
(Mawuny). Y mpaBoMy BepXHbOMY KyTi CTOPIHKH, IO 3aBAHTaXHUTHCS MOTPIOHO
obparu kuonky Add Instance (Jooamu mawury). CTBOPIOIOYH BipTyalbHY MAIIHHY
CIIil BKa3aTH:

® 30Hy, Y sKill Oyze CTBOPEHO MAIlHY;
ra6ion abo ISO-06pa3, 3 skoro Oyje CTBOPEHO MAILUHY;
00YHCITIOBAJIbHY IPOXLYKTUBHICTD BIPTYyaJIbHOI'O KOMII'IOTEPA;

HEOOX1IHMI 00CsT IHMCKA;

rpymy criopimaenocti (Affinity Groups), 3 sikoro 6yze acortiropatucst BM;
MIPUHAIEKHICTH BipTyaJIbHOTO KOMI'IOTEpa 10 OHi€l a00 KUTbKOX MEPEex;
Ha3By BM.

Sxmio 6yno o6paHO CTBOPEHHS MAIIMHM 3 MA0JIOHA, TO CHCTEMOIO Oy/e Tij-
TOTOBJICHO BipTyalbHHN KoMI'toTep 3 Tieto OC, sika Oyna Hamepes HaJlalllTOBaHA Y
mrabioni (puc. 9.7). SIkmo x KopucTyBad 0OpaB BapiaHT BHKopucTanHs [SO-
o0pa3za, To fioMmy noBeneTscs BcraHoBmoBaTH OC caMOCTiitHO.
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Puc. 9.7. CrBopennss BM: Bu6ip ma6sona

[11aGoHU POJYKTHUBHOCTI 3a0€3Me4yI0Th THYYKHH PO3IOIiJ O0UHCITIOBAIb-
HUX pecypciB (HacaMmIepes YacTOTH Ta KUTBKOCTI siiep MpoLecopa, a TaKoX 00csry
ornepatuBHOi nam'siti). Apache CloudStack Hanmae Taki BOynoBaHi maOIOHH TpO-
nyktuBHOCTI Mana Mawuna (Small Instance), Cepeonss Mawuna (Medium
Instance), Ilpooykmusna mawuna (Advanced Instance)). Hanpuknan, y HaB4Yaiib-
HOMY TIporieci st HeHaBaHTaxxeHnx Unix-momi6unx OC 3 koMaHmaHUM iHTEp(eii-
COM MOXXHA BHKOPHUCTOBYBaTH I11abioH Mara mawuna (Small Instance). s cy-
gacHux OC Windows MiHiManbHO HeoOXigHuM € 1mabnoH Cepeduss Mawwuna
(Medium Instance).

Bubip aucka 3anexuts Bif crioco0y crBopenHs BM. fkimo OC BcraHOBIIO-
107h 3 1SO-00pa3a, To Bu3HAUSHHS 00CATY TUCKA € 00OB'I3KOBUM. Y BHIIQJIKY PO3-
roprands BM i3 maGiiona, sikuii ke MicTuth Hamepen HamamToBaHy OC, obpa-
HUH MUcK, Oyae npyruM (He cucTeMHHM). Y IbOMY BHIIQJIKY B3arajii MOXHA Bif-
MOBUTHCS BiJl IOJaBaHHS AUCKA.

CTBOpIOIOYH TPYIH CHOPIAHEHOCTI Ta MPHUCBOIOIOYH iX BipTYallbHAM KOM-
M'foTepaM, KOPUCTyBad a0 agMiHICTpaTop MOXKE BIUTMBATH Ha BUKOHAHHS ITEBHOL
BM =na nesromy xocti. TobTO rpyma cropigHeHoCTI BimoOpakae OakaHy Ui KO-
puctyBaua acoriarnito Mixk BM Ta xocToM, skuii ii BUKOHYe. Y BHUIAIKY MOEIHAH-
HS TIIEepBi30piB Ta CEpBEPiB CXOBHII HA OAHOMY (Pi3MIHOMY CepBepi TaKWi Mmiaxig
Jla€ 3MOTy YHUKHYTH CHUTYallii, KOJH BipTyaJIbHy MAaIllMHy BUKOHYE OIMH TillepBi-
30p, a ii BipTyaJbHUH AMCK 3HAXOAWTHCS HA iHIIOMY. SIKIO € HeoOXiAHICTh y BHU-

96



KOpHCTaHHI IPyI CIIOPiAHEHOCTI, TO X CTBOPEHHS AOLIJILHO IPOBOJUTH 10 PO3TO-
PTaHHS BipTyaJbHUX MaIlIVH.

[TprHanexHicTh BipTyaJIbHOTO KOMITIOTEPA JI0 IEBHOI MEpEeXi MOKHA BU3HA-
YUTH JIMIIE y BHUMAJIKy BHUKOPUCTAHHS PO3LIMPEHOTO PEXHUMY (YHKIIOHYBaHHS
xMapHoi iH}pacTpykTypu. KoprcryBau Mae MOXIHUBICTh «HpreaHaT» BM 1o ki-
JIBKOX BipTyaJbHHX Mepex (puc. 9.8), mpoTe BiH MyCHTh 00paTH MEpPEeXKy 3a 3aMo-
BUYYBaHHIM — Ty sIKa IlepeiaBaTuMe myosiuHui Tpadik B iHTEpHET.

Puc. 9.8. CrBopennss BM: Buéip roctsoBux Mepex

Ha octranHboMy Kpolli BipTyasibHii MalIiHI TPUCBOKOIOTH Ha3By. [licis Ha-
THUCKYBaHHS Ha KHONKY 3anyck BM (Lanch VM), HOTpi6H0 3a4yeKaTH, MoK Oyjie
pO3ropHyTa BlpTyaJIBHa MampHa (4ac 3aJeXHTh Bix 0arateox (haxrTopis, 30Kpema
3aBaHTaXXEHOCTI TilepBi3opiB, goctynHocTi cucreMuux BM). CtBopenuit BipTya-
TBHUNA KoMI'ToTep Oyze BimoOpaxkatucs Ha cropinmi Mawunu (Instances). 3eneHuii
Koiip monst «Cmany CBIAYUTH TPO Te, IO BipTyalbHUH KOMII IOTEp 3aBaHTAXKEHO.
[lepefimoBm 32 TiNEpHIOCHIAHHAM, SKE BIANOBiZa€ Ha3Bl BipPTyalbHOTO
KOMIT' F0oTepa, MOXKHa mobaunT 3 Bkianku (puc. 9.9), mepmia 3 skux — Jemani
(Details) mictuts BimomocTi mpo BipTyanbHuit KoMmm'iotep, apyra — NIS — nawi mpo
MepexHi 3'€THaHHSA, TPETI — CTATHCTUKY (PyHKIiIOHYBaHHI BM.
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Puc. 9.9. Cropinka BipryaibHOI MalIMHU

Ha puc. 9.8 gocrymui Taki Bigmomocti mpo BM: masea (name) — petrenko3,
cran (state) — zaBanTaxkeHa, mrabion (template) — m52, MOKIUBICT JTUHAMIYHOI
3minu obcsra aucka (dynamically scalable), Tunm OC (OS Type) — Ubuntu 12.04
TOIIIO.

VY BepxHiii wactuHi cropinku BM BinoOpakeHo maHenb ii 1HCTPYMEHTIB
(puc. 9.10).

Puc. 9.10. [Tanesns iHCTPYMeHTIB BipTyaJIbHOI MAaIIMHU

3a ii 10MoMOror KOpUCTYBay MOKE BUKOHYBATH TaKi JIii:

BUMKHYTH MalIUHY;

nepe3aBaHTaKUTH MaIIUHY:

BUJIAJIUTH 11}

BiTHOBUTH ITOYATKOBUH CTaH (reinstall) — He BApTO BUKOPHUCTOBYBATH;

npuenHatu 1SO-o6pa3;

MIePErITHYTH KOHCOMB (Tpadiyaunii iHTepdeiic) BipTyaabHOI MAIIUHH.
OcraHHE TiNepIoOCHIaHHS BiKpHBa€ HOBE BIKHO Opaysepa, y SKOMY BiZo-

6paxaerncs inrepdeiic OC (puc. 9.11)
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Puc. 9.11. I'pa¢iunmii inTepdeiic OC y koHcoi BipTyaapHOi MAIINHK

Bropi BikHa, sike MICTUTh KOHCOJIb MPUCYTHE MEHIO, SIKE JO3BOJISIE CKOPHCTA-
THCI cucTeMHUMHK KoMOiHamissmu kinasim Ctrl+Alt+Delete, Ctrl+Esc, a Takox 00-
patu MOBY BBEJICHHSI BIpTYaJIbHOI KJIaBiaTypH.

BuxopucroByroun Bxianaky NICS, kopuctyBad Mae 3Mory:

® TIEpEriITHYTH MepexHi 3'eHaHHs BM;

e jnonatu abo BunanuTu BM 3 rocThoBOi Mepexi;

® CTBOPHTH 3alUT Ha BHUAUICHHs noaaTkoBux [P-aapec.

3a yMOBHU IPaBUIFHOTO HAJIAIITYBAHHS MEPEXHUX 3'€HAHb XMapHOi iH(pa-
CTPYKTYPH Ta BIpTyaJIbHOT'O KOMIT'IOTepa 10 HbOr0 MOXJIMBHIL BiJaIeHUH AOCTYI
3acobamu 3aranpHonpuiiHsaTHX mporokoniB: SSH, RDP, VNC romo. Bapro 3a-
YBaXHTH, 110 32 BimoOpaxeHHs inTepdeiicy OC y xonconi BM Binnoinae cucre-
mHa BM Console Proxy. OTox, KOpUCTyBau MO)K€ BUKOPHCTOBYBATH iHTEepdeiic
OC BipTyaJIbHOr0 KOMIT'IOTEpa, HEe 3aJIeKHO BiJl TOrO, UM MPHUCYTHI y Hill MepexHi
ajantepu abo NMPaBIILHO HAJIAIITOBAHI MEPEXKHI 3'€THAHHSL.

Ha Brnaaui Cmamucmuka (Statistic) KOpucTyBa4deBi IOCTyIHa Taka iHpOp-
Malis:
KUTBKICTh Ta 9acTOTa A1ep IeHTpaIbHOro mporecopa (LIT);
BimcoTok BukopucTanHs LI1 BipTyanpHOr0 KOMIT'IOTEPA;
00CsT TIepelaHuX Ta OTPUMAHUX JAHUX 3 MEPEXKi;
KUTBKICTh OIepamii 3YATYyBaHHS Ta 3alMCy TUCKA, a TAKOXK BiAMOBiTHI 00-
CSTH JIAHUX.

3a gonomororo KHOTIKU Mempuka (Metrics), ska IPUCYTHS Y TIPaBOMY BepX-
HBOMY KyTi cTOpiHKH Mawunu (Instanses), KOpACTyBa4 Ma€ 3MOTY HEpPETITHYTH
CTATHCTHKY IO ycix mMarmmaax (puc. 9.12)
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Puc. 9.12. 3Beaena craTucTuka 3a yciMa BipTyaJsHHMH MAaIINHAMH KOPHCTYBaya

9.2.7 Po3zzopmannsn xmapuoi ingppacmpykmypu na ocHogi naiamgopmu
Apache CloudStack

BukopucroBytoun BeO-iHTepdeiic, anMiHicTpaTop Mae MOXIIMBICTh CTBOPIO-
BaTH Ta KepyBaTH 00'€eKTaMH XMapHOI iH(PACTPYKTYpH MepexamH, JIOMEHAMH,
MPOEKTaMHU, BipTyaJbHHUMH MAIlHHAMH, OOJIKOBHMH 3amUcaMi KOPHUCTYBadiB TO-
mo. Takox y BeO-iHTepdeiici MoXKHa 3MIHIOBATH 3arajibHi TapaMeTpH KoHQirypa-
il maTdopmu. AJMIHICTPATOp MOXKE BUKOHYBATH 3 BIpTyaJbHUMH MallMHAMU Ti
XK [T, 10 # KOpUCTYyBaY.

[Tpu nepiroMy BXozi aMiHiCTpaTOpa Miclisi BCTAHOBJICHHS TIATGOPMH, oMy
OyJe 3arporoHOBaHO MPOBECTH MOYATKOBE KOH(IrypyBaHHsI XMapHOi iH(ppacTpy-
KTYpH 3a JIOIIOMOT0l0 MaiicTpa. 3a HOro JOMOMOT00 MOKHA PO3TOPHYTH Halmpoc-
TiNry KOH(QIrypauio xmapu, sika MICTUTh OJIHY 30HY, CTi#Ky, Kiacrep, xocT. Ha
XOCTI MOYKE€ BUKOHYBATHUCsI OJIMH 3 ABOX rinepsizopiB — KVM abo XenServer. [{is
3abe3neueHHs: pyHKIIIOHYBaHHs CXOBHII MOXHa BHKopucraTh Jinine NFS-cepsep.
OcCKiJIbKM MaicTep JoroMarae po3ropHyTH XMapHy iH(pacTpykTypy y 6a3oBoMy
PEKUMi, TO BOHA MiCTUTHME JIMILIE OJHY (Pi3HUHY MEPEKYy.

SIKio aAMIiHICTpaTOp Mae JIOCBIJA YIPaBIiHHS XMapow Ha ocHOBI Apache
CloudStack, To BiH MOXe BigMOBHTHCS BijJ 1i KOH(DIrypyBaHHS 3a JOIOMOTOO
MalicTpa Ta nepeiTH 10 CTBOPEHHS 1HPPACTPYKTYpH B PYYHOMY PEXKHMI 32 JOIO0-
Mororo inTepdeiicy aaminictparopa (puc. 9.13).

Puc. 9.13. Intepdeiic agminicrparopa minargopmu Apache CloudStack
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PosrnsiHeMo mporec po3ropTaHHs XMapHOI iHQPacTpyKTypu Ha OCHOBI 30HH,
sIKa MPALOE PO3IIUPEHOMY pexumi. J[iis 11 CTBOpEHHS Clliji 38 TOMOMOTOK MEHIO
mepeiiTi Ha CcTOpiHKY [Hppacmpykmypa (Infrastructure), sika BimoOpakaTHMe Bi-
JIOMOCTI TIPO OCHOBHI KOMITOHEHTH XMAapH Ta 1X KiNbKICTh. Y MpaBOMy BEPXHbOMY
KyTi cropinku 3onu (Zone) Y mpaBoMy BEpXHbOMY KyTi CTOPIHKH MOTPiOHO 00pa-
TH KHOTIKY JJooamu 3ony (Add zone) Ta BkazaTu pexum ii poOOTH — posuiupena
30na (advanced zone). JlonaTkoBo Ha CTOpiHIII BHOOPY THITY 30HH MOYKHa BCTaHO-
BUTH BHUKOPUCTaHHS TPYN Oe3Ieky, siKi 3a0e3MeyyIoTh 130JI1i0 BipTyalbHUX Ma-
HIMH. Y [[bOMY BUMAJIKY KOXKEH KOPUCTYBAY ILIATGOPMH MaTHME 3MOTY BU3HAYATH
npaBuiia GiIbTpyBaHHS Tpadiky, KUK nepenaeTbes 10 Horo BM. Ha cropinui Ha-
TANITYBaHHS 30HHU aJMIHICTPATOP XMapy MOBUHEH BKA3aTH:

® Ha3BY 30HU;

o |P-ampecy cepepa DNS, sikuii oOciyroByBaTiMe BipTyalibHI KOMI'IOTEpH

y 3araJbHOJIOCTYITHIH MEpexi;

o |P-ampecy cepepa DNS, sikuii oOciyroByBatuMe BipTyallbHI KOMITTOTEPH

y NPUBaTHIN MEpexi;

THII TillepBi3opa;

BUKOPHCTAHHS 30HHU JUIs TIEBHOT'O JIOMEHa KOPHCTyBaviB (He 000B'sI3KOBO);
aJpecy Ta MacKy IiMepeKi JiIsi TOCThOBOI Mepeki (He 000B'SI3K0BO);
HEOOXIHICTh BUKOPUCTAHHS JIOKAJIbHUX CXOBHII I CHCTEMHHX a00 KO-
puctyBaupkux BM.

Ha HacTynHOMY Kpolli BUKOHYIOTh KOH(QITYpyBaHHS Mepexi 30HU. AJMiHic-
TPaTOp XMapH IMOBUHEH BKa3aTH TUNHU Tpadiky Ta iHnTepdeiicy, dyepe3 siki BOHH Iie-
penatotbcsi. PosrisiHeMo Ha mpuKiail sk BiOyBaeTbcs KOH(IrypyBaHHsS Mepexi
30HU, sIKa (QYHKIIOHYE Y pO3IMHPEeHOMY pexxuMi. Hexail anminicTpatop ruaHye po-
3TOPHYTH 1HQPACTPYKTYPY, Y SKiil Ui KOPUCTYBA4iB MOXHA BUIIUIUTH KiJIbKa IOC-
ThOBHX Mepex (puc. 9.14).

Puc. 9.14. Cxema mMepe:xi po31npeHoi 30HU.
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3 HaBEIEHOT0 PUCYHKY BUIIHO, IO Y XMapHii iHppacTpyKTypi BUKOPHCTOBY-
eThes 2 ¢izmuni mepexi. Mepexa NETO 3 agpecoro 10.0.0.0/8, mo npu3HadyeHa
JUTSL TiepejaBaHHsl ycixX BUIIB Tpadiky (YIpaBIliHHA, 3arajIbHOAOCTYITHOTO, TOCThO-
Boro, Tpadiky cxouir). Pi3udHI Ta BipTyalbHI KOMITIOTEPH L€l Mepexi 3'€Hye
KoMyTatop apyroro piBas switchl. Kpim toro, y mepexxi NETO mepenaetbest roc-
THOBUH Tpadik, SKUH PO3NOALISAETbCS y 3-0X BipTyalbHHUX JIOKQJIBHUX MEpexkax
(VLAN) — vlan52, vlan52, vlan34. Ananoriuso y mepexxi NET2, mpuctpoi sikoi
3'enHye KoMyTaTtop SWith2, rocthoBuii Tpadik posnominseTses y Mepexax vlian2l,
vlan22,vlan23. MapkyBaHHs Tpadiky BipTyalbHUX MEPeX BHKOHYE MapIIpyTH3a-
Top gW. DYHKIIOHYBaHHS XMapHOI iHQPacTpyKTypu 3a0e3neuyloTh 3 cepBepu:
cloudl, cloud2, cloud3. He3axaroun Ha 3acTepexeHHsl, sIKi Oy HaBeleHi y mo-
nepenHix naparpadax, aaMiHICTPaTOp XMapH, 3 METOO 3301 KEHHS KOIITIB, Ha-
namityBa cepsep cloudl mns BukoHaHHS (YHKIIN cepBepa KepyBaHHS, XOCTa,
cepBepa mepBUHHOrO Ta BropunHoro cxosuiil. Cepsepu cloud2, cloud3 Bukonysa-
TUMYTh (DYHKIIT XOCTiB, @ TAKOXK CEpPBEPIB MEPBUHHUX CXOBUII. Ha nymky aamiHi-
cTpaTropa Taka apxiTeKTypa I103BOJIMTh MAaKCHMAIbHO €(EeKTHMBHO BUKOPHCTATH
00YHMCITIOBANIBHI TTOTYXKHOCTI CepBepiB, Ta MiHIMI3yBaTH Tpadik, 10 MepeiaeThes
MIX TilepBi3opamMH Ta CXOBHIIAMHU. 3ayBaKMMO, III0 Ha KO)KHOMY 3 CEpBEpiB BCTa-
HOBJICHO MEPEXHI aaanTepH, s sIKuX cKoHbirypoani mepexni moctu cloudbr0
ta cloudbr2, sixi Bimnosigatote mepesxam NETO ta NET2.

Orox, Ui peanizanii 3a3HaueHoi iHYPaCTPYKTYpH, Y MalCTpi CTBOPEHHS 30-
HH ciig Bkazatu (puc. 9.15):

Puc. 9.15. KondirypyBanusi Mepexi po31inpeHoi 30HU.

o Tum Tpadiky Ta BiAmoBimHi Qi3udHI MepexHi iHTepdeiicn s X mepena-
BaHHS (BUKOHYIOTH ITEPETATYIOYH BiIIOBIHI MIKTOTPaMK);
o Metox i3omamii Mmepex (VLAN y HalmoMy BUTIAZIKY);
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® MapKyBaHHS Tpadiky.

[To3HaueHHs1 KOXKHOTO 3 BUIB TpadiKy HEOOXiIHE TiNepBi30py IS PaBHIIb-
HOI po0oTH 3 MepeKHUMHU iHTepdericamu. 111 MapKyBaHHS KOXKHOTO BUILy Tpadi-
KY BIAIIOBITHO 10 HOro THILy Ta iHTepdeiicy MOTpiOHO ITiJ KOXKHOIO ITIKTOrpaMoi0
Tpadiky MmepeiTH 3a rineprnocwianisaM Pedazysamu (Edit). Y BikHI, sKe 3'IBUTBCS
CJIiJ] BBECTH HA3BY BiAMOBIAHOro iHTepdeiicy, y Hamomy npukiami cloudbrO a6o
cloudbrl.

Ha mactymHOMY KpoIli CTiJT BKa3aTh Taki MapaMeTpH aJipeCyBaHHs 3arajibHO-
JOCTYITHOTO TpagiKy:

e ajpecy LUTIO3Y;

® MacKy HiaMepexi;

e inentudikarop VLAN;

e jouaTKoOBa Ta KiHueBa IP-angpecu y nianmazoni myOmiyanx [P-agpec.

OCKiNIbKM 3a TiepelaBaHHs 3aralibHOIOCTYIMHOTO TpadiKy BiJIIOBIIATHUMYTh
cuctemui BM, To 3a3HaueHuit 1iarma3oH MOYKHA BU3HAYATH HE HAATO BEMUKUM. Jliis
3ol myOmiyHoOro tpadiky BiA IHIIMX BWJIB MOKHa BHKOPHCTATH TY K TEXHO-
sorito VLAN. Ilpote 1st BuMora € HeoOOB's13k0BO0. J1JIs1 BHIIICHABEICHOTO MTPHK-
nay Jiana3oHd MOXyTh 0yTu TakumMu (puc. 9.16):

Puc. 9.16. KongirypyBanus aiana3ony 3arajJbHOTOCTYITHOI MepesKi po3IIHpeHoi 30HH.

VY nopajplioMy MaicTep CTBOPEHHS 30HU 3alPOIOHYE CTBOPUTHU CTIHKY, 110
BUMarae BBeZICHHs 11 Ha3BW, mianaszoHy IP-ajapec, macku migmepexi Ta ajapecu
LUTI03y. 3ayBa)KMMO, MIO 3a3HAYCHI /iana3oHd 30HM Ta CTIHKH HE MOBUHHI
nepetu-Hatucst [17]. Jlast ompaiioBaHHS TOCTBOBOrO Tpadiky y mporieci
KOH(QIrypyBaHHS CTiii-KM BapTO BKa3aTH Jiala3oHH, y MeXax SKHX OyayTh
BHUKOpHcTOBYBaTuCs ineHTH-(ikaropu VLAN. [lomiOHO 3arambpHOJOCTYIHOTO Ta
TOCTHOBOTO HAJIAIITOBYIOTH aipeCyBaHHs Tpadiky CXOBHII.

VY mpomeci gomaBaHHS X0cTa Citif BBecTH oro [P-aapecy, im'st Ta mapoins Ko-
pucTyBaua, SIKA Mae MPUBLIE] HA CTBOPEHHS Ta 3aIlyCcK BipTyanbHUX MamuH. Ta-
KAM KOpHCTyBadeM Moke Oytu root — agminictpatop OC. ¥ mpoMy BHMagKy Ha
cepBepax, sSKi BUKOHYBAaTUMYTh POJIb XOCTiB, Y KoH(irypamii cepBepa SSH (Secure
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SHell) cmig mo3BonuTH BiggadeHWH BXiJ KOpUCTyBada root (3MiHHTH Hapamerp
PermitRootLogin). Skmio x nepeabadeHo, o podoTa 3 BipTyalbHUMHU MallnHAMH
Oyme 37ifiCHIOBATUCS BiJl IMEHI 1HIIOrO OOJIIKOBOTO 3aIHCY, TO CIIiJl HAAATH HOMY
BimoBiaHI mpuBinei y daitni /etc/sudoers.

JlonaBaHHs /10 30HU TIEPBUHHOI'O CXOBUINA TIepe0ayae BKa3aHH:

e iMeHI CXOBHII;

® {10r0 JOCTYITHOCTI B M&Xax 30HH ab0 KiacTepa;

® TIPOTOKOITY, 32 SIKMM 3/1ICHIOBaTHMETHCS JIOCTYII;

e [P-anpecu cepsepa;

® UIAXY JIO0 CHOUTBHOTO PECypCy.

Skmio y 30HI MOTPiOHO BHKOPUCTOBYBaTH Tpymu cropimnenocti (affinity
groups), To Ha eramnax J0JaBaHHs; XOCTIB Ta CXOBHII TAKOXX BBOJISITH TETH, SIKi Bij-
noBimaroTh ix HasBam (Hampukian cloudl). JlomaBaHHS BTOPHHHOTO CXOBHINA
MIPUHIMIIOBO HE BiAPI3HAETHCS BiJ IEPBHHHOTO.

[Ticnst BBeEeHHS JaHUX YCIX CKJIaJOBUX XMapHOI iHppacTpyKTypH ruiatdop-
Mma Apache CloudStack npotsarom aesxoro 4yacy BUKOHYBaTHME PO3TOPTaHHA XMa-
pH: CTBOpPEHHS 30HH, CTiliKH, KiacTepa, (pi3MYHUX Mepex, AO0aBaHHs XOCTa, CXO-
BUIII, 3aITyCK CUCTEMHHUX BIPTYaJIbHUX MAIIMH. Y BHUIAJKy YCIHIIIHOIO BUKOHAHHS
yciX ormepaliif, Ha CTOpiHII iH(QPacCTPYKTypHu Oyne BiJoOpakeHO yci CKIJIaJOoBi
(puc. 9.17).

Puc. 9.17. CkianoBi xmapHoi iHppacTpyKTypH.

HatuchnyBmmm Ha moTpiOHHN 00'€KT, MOYKHA TIEPEUTH HA CTOPIHKY HOro KOH-
¢irypyBanns. Ha cropinmi 3onu (Zones) MOxHa IEPETIISTHYTH:
3arajabHy 1HQOpPMAIIiO IIPO 30HY;
CTPYKTYpY ii 00'€KTiB;
MEpEeXHi mapaMeTpu;
KoH(]iryparito GpizHIHAX MEpex Ta BiAMOBIMHUX TpadiKis,
CTaTHUCTHUKY BUIUIEHUX PECYPCIB;
craH cucteMHuXx BM;
3aranbHi TApaMeTpH.
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Ha puc. 9.18 naBeneHo rpadiune nmoganHs Gi3MIHUX MEpeX Ul pO3TIIAHY-
TOTO TIPHUKJIIALy.

Puc. 9.18. I'padiune nonanns ¢pismuHNX Mepesx 30HU.

BukopucToByloUM naHenb iHCTPYMEHTIB Ha CTOPIHLI 30HH, aJIMiHICTpaTop
Mae 3MOry:

® BUMKHYTH 30HY;

e 3MiHMTH 11 MepexHi HamamTyBaHHs (mianason IP-agpec, macky, aapecy

IUTIO3Y TOIIO);

o pesepByBatu 30Hy (dedicate zone);

® BUJAJIHUTH 30HY.

Haranaemo, 1o pesepByBanHs 00'ekTiB iHppacTpykrypu Apache CloudStack
MOXKJIMBE [UISl OKPEMHX KOPHCTYBauiB a0o MEBHOTo JOoMeHY. Bumanutu 300y MOX-
Ha JIMIIE y BUMAJAKY BIJICYTHOCTI y Hili 00'€KTIB (CXOBHIL, XOCTIB, KIacTepiB, CTi-
1ok, Mepex, cucteMHnx BM). Anamnoriuni mii MO)XKHA BHKOHYBATH IJISl CTIMKH,
KJIacTepa, XOTiB, CXOBHUIN. Hampukiaza, mepedIIoBmy Ha CTOPIHKY XOCTiB, MOXKHA
JOaTH, BUJAJIUTH, BAMKHYTH a00 IIEpEeBECTH XOCT y PEKUM 00CITyroByBaHHs. Bu-
najeHHs 00'exTiB xMapHoi iHdpactpykTypu Apache CloudStack 3miticHroeTsest y
TIOPSIKY 3BOPOTHOMY IO TX CTBOpPEHHS.

VY nonanbmioMy MOXKHA MEPEHTH 10 OaBaHHS TOCTHOBHX MEPEXK y XMapHY
iHQpacTpyKTypy. Y HaNalITyBaHHSIX 30HHM MOTPiOHO 1O yep3i oOpaTé MOTpiOHI
MepexHi iHTepdericu, 10 KX monaT Teru. Hexail s 3amporoHOBaHOTO BUTIA -
Ky TakuMu MiTkamu € gnet0 — mrs mocra cloudbrO, ta gnet2 — mis cloudbr2
(puc. 9.19).
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Puc. 9.19. [lonaBanns TeriB Mepe:kHux inTepdeiicis.

Haini 3a gonomororoo MeHo CucremHi mociyru (System offerings) nis xo-
XKHOI 3 (DI3MYHUX MEPEeX CIIiJ CTBOPUTHU CBilf abJIOH. Y IpaBOMY BEpXHbOMY KYTi
cTopinku Mepeoicri nociyeu (Network offerings) obupaemo rineprnocunanss /Jo-
Oamu mepedicui nocayeu (Add network offerings). Y BikHI, 110 3aBaHTaXHUThCS TOT-
piOHO BKazaTH:

® Ha3By Ta ONHKC IA0JIOHY;

® MaKCHMaJlbHY MPOITYCKHY IIBUKICTh Mepexi (He 000B'SI3K0BO);

® THII TOCTHOBOI MEPEXkI — CITIbHA YH 130J1bOBAHA;

® cepBicy, sIKi JOCTYITHI MEpexi;

o MiTKy (hi3udHOrO iHTEpdeEiicy.

Jlist KO)KHOT TOCTHOBOI MEpexi JOCTYIHI CepBiCH: BIPTyalbHi IIPUBATHI Me-
pexi (VPN), cepBic nunamiunoro npusHauenns [P-anpec (DHCP), cepBep DNS,
opanamayep (firewall), OanancyBaipHuK HaBaHTaxeHHs, NAT-neperBoproBau (S-
NAT Tta DNAT), rpynu Oe3neku Ta iHmii. [Ipuragaemo, 1o y po3ropHyriii xmap-
Hill 1HQpacTpyKTypl aaMiHiCTpaTOpy MOTPiOHO 3abe3neunTH (YHKIIIOHYBaHHS 3-
0x rocThoBHX Mepex Vlan52, vlan52, vlan34, ski acomiiioBani 3 mepexero NETO,
Ta 3-0x Mepex vlan2l, vlan22,vlan23, siki acomitioani 3 mepexero NET2. Hexaii y
Mmepexax vlan52, vlan52, vlan34 motpi6Ho 3a6e3neunTr aBTOMATH30BaHEe MPH3HA-
genns [P-ampec, a y Mepexax vlan2l, vlan22,vlan23 xopucrysadi MaroTs Hasjari-
TOBYBATH aJpECAIlif0 CBOIX BIpTyalbHHX KOMITIOTEPIiB BpydHY. Y I[bOMY BHOAIKY
aJMIiHICTPATOPY CIiZ CTBOPUTH 2 MAOIOHN MEPEKHUX MOCIYT, SKi 300pa)keHi Ha
puc. 7.20.

106



Puc. 9.20. CTBopennst mad;10HiB Mepe:KHUX MOCTYT.

Ha ocranHpoMy erami aaMiHiCTpaTOp MOXe JI0AaTH MOTPIOHY KUIBKICTh roc-
ThoBUX Mepex. [ist mporo Ha cropinii Mepeoica (Network) ciin nepeiTu 3a rirme-
priocunanusMm Joodamu cocmvogy mepeaicy (Add guest network). Y BikHi, 1110 3aBa-
HTaKUTHCS BKazyemo (puc. 9.21):

® Ha3BY Ta OIKC MEPEXKi;
30HY;

Gbi3udHy Mepexy, y sikiii Oy/e GyHKI[IOHYBAaTH rOCThOBA MEPEKa;
inentudikarop VLAN mepexi;
JOCTYIIHICTh Mepexi (OCTYIHA JJIsl YCiX, UIsS MEBHOr0 KOPHCTyBaya abo y
MeXax JJOMEHY);
CTBOpEHHMI1 MIabJI0OH MEPEKHUX TOCIYT;
® [I0YAaTKOBY Ta KiHIEBY [P-agpecu niamas3ony, 3 sKoro OyayTh aIpecyBaTUCS
BipTyaJIbHi KOMITFOTEpH KOPHCTYBadiB;

® MacKy HiaMepexi;

® [ITIO3, SIKKH OyJe BUKOHYBaTH MapmipyTu3amiro BM mepesxi.

3ayBaxkumo, 110 Mratdopma mparroe 3 odoMa BepcisiMu mpotokony 1P, otox
y TIpoILeci CTBOPEHHS XMapHOi iHPpaCTpyKTypH, 30KpeMa i pH JoJaBaHHI TOCTHO-
BOI Mepexi MOXHa BKa3yBatH i anpecu [Pvo.

107



Puc. 9.21. /lonaBanHsi roCTHOBUX MepeiK.

st posmmpenux 30H mwiatdopma Apache CloudStack cTBoproe okpemy cuc-
TemHy BM —BipTyanbHuii poyrep. BiH BUKOPUCTOBYEThCS AJIsl MapIIPyTH3allii To-
CTBOBHX MEPEX, JUIsl SIKUX y Ma0JIOHAX MMOCIYT MPU3HAYEHO TEBHI MEPEXHI cepBi-
cu (DHCP, VPN o). 3ayBaxxumo, 110 BipTyaJbHUH pOyTep BUKOPUCTOBYE IP-
ajipecy, sika Oyya BKa3aHa sK aJpeca LUI03Yy MPU JOJaBaHHI TOCTHOBOI MEPEKi.
[ro ocoOmuBICTH CNNIB BpaxOBYBaTH HAaJAaINTOBYIOUM (i3UYHUA MapIIpyTH3aTOp
xMapu. CTaH Ta MepexHi apaMeTpH BipTyaJIbHOI'O POyTepa MOXKHA MeperiaaaTH
Ha CTOpIHII [H¢hpacmpykmypa, EPEHIIOBIIH 10 CACTEMHUX BIPTyaIbHUX MAIIKH.

Yci [ocTyIHiI TOCThOBI MEpexi MOXKHA MEepEeryisIHyTH Ha CTOPIHII 30HU, 00pa-
BIIIM MIEBHY (Pi3MUIHy Mepexy Ha BKiaaii Mepeaci (Networks) (puc. 9.22).

Puc. 9.22. [leperisii roCTHOBUX Mepex
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[Tics TakuX HaNAIITYBaHb Yy KOXKHY i3 BipTyaJlbHUX MAallMH MOXXHA J10/IaBa-
TH MEPEXHI a/lalTepH, sKi MPaIoBaTUMYTh B Pi3HUX IiMepexax. 3a3HaueHa ore-
parito BUKOHYIOTh Ha cTopiHmi BM, y Bknanti Mepeoicni inmepgeticu (NICS), tie-
PEHIIOBIIH 3a TileprocwianusaM JJodamu mepedicy 0o BM (Add network to VM).
[Ticnst BHOOpPY Mepeki, BOHA 3'SBUTHCS Y MEPENiKY MEpeX BipTyallbHOr'O KOMIT fO-
Tepa, a y KOpHUCTyBaua, sIKiii cTBoprB BM, Oyne MOXXIHMBICTh 3MiHIOBATH 11 Mapa-
METpH.

9.2.8 Ocnoeu aominicmpysanns nnamepopmu Apache CloudStack

AnMiHICTpyBaHHS XMapHOi IUiatdopMu Iependadae po3ropraHHs iH(ppa-
CTPYKTYpH, ynpaBiliHHs i1 00'ekTamMu, poOOTy 3 KOpUCTyBa4aMH, PO3MOALT 00UKC-
JIIOBAJILHUX pecypciB Tomio. [ToniOHO 10 0OJIIKOBUX 3amuCiB TPYN KOPUCTYBadiB
OC, mnatdpopma Apache CloudStack miaTpumye HagaHHS KOpUCTyBayaM pOJIEH.
Ponp Bu3Hauae nonycrumi GyHkiii kopucryBada. Bei obmikoBi 3anmcu CloudStack
MaloTh MPU3HAUEHY [IEBHY POJib, sKa 3a0e31euye JOTPUMAaHHS MPaBmil IOCTYILY 10
00'eKTiB, a TaKOXX IIOBHOBA)XCHHSI Ha BHMKOHAHHS 3alMTiB, sKi MicTaATh API-
¢yHKii. 3a3Buyail iCHye 4OTHPH pOJi 3a 3aMOBUYBAHHSM: aJIMIHICTpPaTOp IJaT-
¢dbopmu, aamiHICTpaTOp pecypey, aAMiHICTpaTop AOMeHY Ta KopuctyBad. OOIiKOBI
3aIiCy KOPUCTYBAYiB Y CUCTEMI MOXKHA 3TPYyIyBaTH 3a JJOMEHaMH a00 MPOSKTaMHU.

VY Mexax IoMeHy iM'st KopucTyBaya Mae OyTH yHikanbHUM. OCKIUIBKH JJOMe-
HHU BUKOPUCTOBYIOTh 1€papXiuHy CTPYKTYPY, TO iX iMEHa MOXYTh TIOBTOPIOBATHCS,
aJie MOBHUH LUISIX JI0 IOMEHY, TOYMHAI0YH 3 KOpPeHs (root), Mae OyTH yHIKaJIbHHUM.
Hanpuknan, MokHa cTBOpUTH Taki 2 nomepu /root/fm/i34, a rakox /root/ipf/i34.

AjnMiHicTpaTopu — Lie 0ONIKOBI 3aMKCH, sIKi MalOTh OCOONHMBI MpuBiiei. Y cu-
cTeMi MOXYTh OYTH JIeKiIbKa aJMiHICTPATOPIB. AJIMiHICTPATOPH MOXKYTh CTBOPIO-
BaTH 200 BUIAIISATH IHIIUX aJIMIHICTPATOPIB Ta 3MIHIOBATH TAPOIb JUISL OYIIb-SIKOT'0
KOpHCTYBaya B CUCTeMi. AJIMIHICTPATOpH JOMEHY MOXKYTh BUKOHYBATH aJIMiHICT-
paTuBHI oreparii CTOCOBHO KOPHCTYBadiB, SIKI HaJeXaTh 3a3HAYCHOMY JIOMEHY.
AJZMIHICTpaTOpU JOMEHY HE MOXKYTh BUKOHYBAaTH CBOI (DYHKIT Ha (i3nUHUX cep-
Bepax abo IHIIUX JOMEHaX XMapHOi iH(PpacTpyKTypu. AAMIHICTPATOPU KOPEHEBO-
ro JOMEHY MaroTh IOBHHUI JOCTYI 0 CHCTEMH, 30KpeMa MOXYTh KepyBaTH LIa0-
JIOHAMH, CEPBICHUMH MOCIyTaMH, aJMiHICTpaTopaMu IOMEHiB Tomlo. Pecypcu cro-
CyIOThCsl 00TiKOBHX 3amuciB. KoprcTyBad Moxe BUKOPUCTOBYBATH OyIb-sIKUH pe-
Cypc, 3a YMOBH, IO BiH Ma€ MOBHOBa)XKEHHS Ha BUKOHAHHS IEBHOI oreparii. Ha-
MIPUKIIAA, KOPEHEBUI aAMiHICTPaTOp MOXKE 3MIHHTH BJIAaCHUKa Oymb-iKOi BipTya-
JIBHOT MalIMHK 1HPACTPYKTYPHU 1 THM CAaMHMM HAJaTH yCi MOBHOBaXEHHS JI0 POOO-
TH 3 HEW IHIMIOMY OOMIKOBOMY 3amucy. AJMiHICTpaTOp JOMeHY abo cyOmoMeHy
MOJKE 3pOOHTH TaKy K OIEpAaIlifo CTOCOBHO BipTyaJbHHX MAIlIMH 1 KOPHUCTYBaviB y
MeKax CBOTO JJOMEHY abo HOro cyOIOMeHiB.

AnMiHiCTpaTOp BHUKOHYE PE3EpPBYBAHHS PECYpCIB UL MEBHOTO IOMEHY UYH
OOJTIKOBOTO 3amrcy KOpUCTyBada. Y TaKW{ CIOci0O MOXKHa 3a0e3MeunTH MPHBAT-
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HICTBH iH(QPACTPYKTYPH Y KOHTEKCTI ii mpoayKTHBHOCTI ab0 rapaHTiii 6e3neku. 30-
HA, CTiiiKa, KjacTep abo XOCT MOKe OyTH 3ape3epBOBaHUI aJIMiHICTPATOPOM KOpe-
HEBOT'O JJOMEHY JUIS TIEBHOTO IOMEHY a00 OOJIIKOBOTO 3amucy. YHACHTIIOK I[HOTO
JIMIIE KOPUCTYBadi I[LOTO JOMEHY ab0 JOYipHIX JOMEHIB 3MOXYTh BUKOPHCTOBY-
BaTH pe3epBOBaHy iHPPaACTPYKTYypY.

Humni nnmatdopma Apache CloudStack Hagae Taki TMIIM pe3epByBaHHS

® SBHE — 30Ha, CTilika, KacTep a00 XOCT PE3ePBYIOTHCS JIMIIE JIIS 00JIIKOBO-
r0 3amucy abo TOMEHY KOPCHEBHM aIMIiHICTPaTOpOM IIiJ] 4ac MOYaTKOBOTO
posropraHHs Ta KoH}Iiryparmii xmapu;

e CTpore HesiBHE, sIKe Tiepe0avae, o XOCT He Oy/ie TOCTYMHUHN JUTS KUTbKOX
O0JIIKOBUX 3alnCiB; 3a3HauUeHE pe3epByBaHHs OyBa€ KOPHCHHUM IPU PO3To-
PTaHHI IEBHUX THIIIB MPOrpaM Ha BipTyaJlbHOMY KOMIT'IOTEPIB, 5IKi, HE I10-
PYLIYIOYM YMOBH JIIIEH3YBaHHS, HE MOXYTh OYTH PO3IMOJiNEH] KiTbKoMa
00JIIKOBUMU 3aIIUCAMU;

e HecTpore HesiBHE — BM Oynie po3ropHyTo y crieniaibHii pe3epBOBaHii iH-
(bpacTpyKkTypi, SKIIO LIe MOXIMBO, B iHIIOMY BHIAJKy BOHa MOxe Oyne
PO3rOpHYTa Y CHUIBHIN iHPpacTpyKTypi.

SIBHE pe3epByBaHHSI BUKOHYETBCSI il 4aC PO3rOPTaHHS HOBOI 30HH, CTIHKH,
Ki1acTepa 4m xocra. J1Jist boro aaMiHicTpaTopy Ha CTOPIHII KOH(DIrypyBaHHs 00'e-
KTy CIIii 0OpaT BiANOBiAHY OMLIIO Ta BKAa3aTH JOMEH a0o OOIIKOBHUI 3amuc A
pe3epByBanHs. Hampukian, mo0 3apesepByBat xocT cloud3 juis kopucryBaua
petrenko_im i3 momeny i34, ciig Ha HOro CTOpIHIN Yy MaHEeNi IHCTPYMEHTIB 00paTH
rieproCcuiants, SKe MICTUTh CHMBON «+» Ta BKa3aTH IOTPIOHUN JOMEH
(puc. 9.23).

Puc. 9.23 SIBHe pe3epByBaHHs X0CcTa

Jisa 3a0e3meueHHsT HETBHOIO PE3EPBYBAHHS aMIiHICTPAaTOp, CTBOPIOIOYH IIIa-
OJIOH OOYMCIIOBANIFHUX TIOCIYT, TOBHMHEH y moni [lnawmysanns (Deployment
planner)  Bkasati  HEOOXiAHICTP  HESIBHOTO  IUIAHYBaHHS (Impli-
?itDedicationPlanner). Ilicis tporo y momi Peswcum ITnanysansnuxa (Planner
mode) Gyme AOCTYIHHUM BUOIp PEKAMY HEIBHOTO pE3epBYBaHHS — cTpore abo He-
crpore. KoxxHOro pasy, KOJM KOPHCTYBa4 CTBOPIOBATHME BipTyallbHY MalllMHYy Ha
OCHOBI IILOTO PE3epBYBaHHS, BOHA Oyle BUKOHYBATHCS HAa OJHOMY 3 BHAUICHHUX
XOCTIB.
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CrBOpeHHS 1a0JIOHIB 00UNCITIOBAIEHUX TTOCIYT 3/1iHCHIOIOTH 32 JI0ITIOMOT0I0
nyHkra MeHto Service Offerings. IlepeitmoBmum 3a rinepnocuianaam Jodamu 06-
yucrosanvry nociyey (Add compute offering), BU3Ha4aroTh HOro OCHOBHI Xapak-
TepucTukd (puc. 9.24):

® Ha3BY Ta ONKC IA0IOHY;

® THIT CXOBHIIA — JIOKAJIBHE a00 CITIIEHE MEPEIKHE;

® KiJIBKICTh SJEp Iporecopa, siki OyayTh BuineHi BM;

® 00CSIT OMepaTUBHOI MTaM'sITi;

® MaKCHMAJIbHY IIBH/KICTh MIEpeAaBaHHs JaHUX B MEPEiKi;

® TErd XOCTIiB Ta CXOBHIIL;

® 3aTaTbHOCTYITHUI YK pe3epBOBAHMI CIIOCIO BUKOPUCTAHHS PECYPCIB.

Puc. 9.24 CrBopenHs madjioHa 00YHCTIOBAJBHAX MOCIYT

Jns BUKOPHCTAHHS KOPHCTYBadeM SIBHOTO BHALIEHOTO XOCTY, HOMY CIiJ
CTBOPHTH CIIOPiTHEHY TPYIy, SKy BKa3aTH pu po3ropraHHi BM. AmminictpaTop
MOJKE TIEpeMINIyBaTH BipTyalbHI KOMIT'IOTEPH XOCTIB UM CXOBHIII HA iHIII pecypcu
HE3aJIEeXKHO Bif crocody iX pesepByBaHHS. Y IpoIeci Takoi omeparii matdopma
Apache CloudStack nuie BHBezie 3acTepexeHHs, IPOTe BUKOHAE ii. Y BHUMAKY,
SKIIO UL XOCTa BU3HAYEHO CTPOre pe3epByBaHHS, ajie aJIMiHICTPATOPOM HE CTBO-
PEeHO MITKH, sIKi BUKOpHCcTOBYe BM KoprcTyBaya, TO BOHA He OyJe pO3TOPHYTA.

Sxmo aaMiHICTpaTOp BUAAIHTH OONIKOBHH 3amic abo JTOMEH, yCi CKIIaJoBi
iH(ppacTpYKTYpH, sIKi OyH pe3epBOBaHi Ut HHOTO, OyAyTh 3BibHEHI. ToOTO BOHU
OynyTb DOCTYIHI UIS CIIUTFHOTO BUKOPHCTaHHA OYAb-IKMM OOJIKOBHM 3aIlFICOM
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abo nomMeHoM. Y aJMiHICTpaTopa iCHye MOMKIIMBICTD IIOBTOPHO PE3EPBYBATH iX JUIs
IHIIIOTO O0JIIKOBOTO 3amKCy 200 JIOMEHY.

Cucremni BM Ta BipTyaibHI MapmpyTH3aTOpPH BIUIMBAIOTh HA MOXIJIUBICTH
pesepByBaHHs xocTa. OCKIIBKM BOHHM HaJIeXKaTh CHCTEMHOMY OOJIIKOBOMY 3aIUCy
CloudStack, To MoxxyTh 6yTH PO3rOpHYTI Ha OyIb-IKOMY XOCTi. BUKOHAaHHS CHC-
TeMHHX BM Ta BipTyalbHHX MaplIPyTH3aTOPiB Ha TIEBHOMY XOCTi BCTAHOBIIIOE
HOro HeJOCTYIHHMM JUIS CTPOTOr0 pe3epBYBaHHS, MPOTE HE 3arepedye BUKOPHC-
TaHHS HESIBHOT'O, HECTPOTOT'0 BHIJICHHS H1Or0 00YMCITIOBAIHUX PECYPCiB.

PoGora aaminicTpaTopa 3 KopucTyBauaMu Iiependadyae CTBOPEHHS, penary-
BaHHs, BUJAJICHHS iX 00MIKOBUX 3amuciB. [lepeiimoBiim Ha cTopinky O0aikosi 3a-
nucu (Accounts), MOXHa TEPETIITHYTH TEPEiK KOPUCTYBAYiB CHCTEMH a00 OKpe-
MOT'O JIOMEHY.

CrBOpIOI0YM HOBUH OOJIIKOBHH 3aITic KOPUCTYBaya, CiJi BKa3aTH TakKi OCHO-
BHi mapamerpu(puc. 9.25):

® JIOTIH Ta MapoJb;

® /Ipecy eJIeKTPOHHOI MOIITH KOPUCTYBaya;

® {ioro iM's Ta Mpi3BHILIE;

® JIOMEH, JI0 IKOro Oy/ie HajexaTd oONiKOBHH 3aluC;

e 00mnikoBuUi 3amuc (He 000B'SI3KOBO);

® TIOBHOB&)KEHHS (aMIHICTPATOP YK KOPHCTYBAY).

Puc. 9.25 CTBopeHHs 00.1iKOBOr0 3aMCy KOPHCTYBa4a

3ayBakumo, 1o mapamerp Obnikoguil 3anuc (Account) 3abe3medye aBTCHTH-
¢ikarmito Ta poOOTY KUTBKOX KOPHUCTYBAYiB Y MEXaX OJHOTO OOIIKOBOTO 3aIHCYy.
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[Tnarpopma Apache CloudStack moke 3abe3meuyBatu aBTeHTH(IKaIIO HA
OCHOBI JIaHUX 30BHIIIHBOI 0a3m, 30kpema LDAP-katanory. Bin Moxe micturucs
Ha LDAP-cepBepi Takomy sik Microsoft Active Directory a6o Apache Directory
Server. [lns mocrymy 1o 6a3u oONMiKOBMX 3ammciB KopuctyBadiB Active Directory
BHKOPHCTOBYIOTH MPOTOKOJ goctymy mo kataiorie (LDAP — Lightweight Direc-
?0ry Access Protocol). OcHOBHE MOHSTTSI — 00’€KT KaTajory MOXKHa YSBUTHU SIK
Tabnuio 0a3u naHux. Bysnum B iepapxii karanory LDAP mictsaTe qani npo 00’ ek i
€ aHAJIOTIYHUMH 3aIcaM persiiiHoi 6a3u. XapakTepucTUKu 00’ €KTa MICTATh aT-
puOyTH, siKi € aHajoroM nomiB. PiBHI y iepapXiyHOMY JepeBi iIMEHYIOTh 3a JIOIO-
MOT'OI0 3araJibHO NMPHUUHITHX MO3Ha4eHb: KpaiHa — «C» (country), piBeHb opraHi-
3anii — «OUy», iMmeHa kopuctyBauiB — «CN» (common name). OcKibKH 00 €KT y
ctpyktypi LDAP mae Oytu yHiKaabHUM, TO Ui HOTO OMHCY BUKOPHCTOBYIOTH
yHikanbHe iM's (DN — Distinguished Name). YHikanbHe iM’s1 OTpEMYIOTH ITOCITiI0-
BHUM BH3HaueHHsM 3HaueHb atpuOytie (C, OU, CN Tomo). Hanpukman,
CN=petrenko,OU=134,0U=Students,0OU=Domain Users,DC=w,DC=fizmat,DC=
tnpu,DC=edu,DC=ua.

VY mpoueci aBreHtudikauii Apache CloudStack BHKOHYye momryk y 30BHIII-
HbOMY JiepeBi karaioriB LDAP. AnmiHicTpatop Moke 0OMEKHUTH MOLTYK MEBHOIO
gactuHow nepeBa (BaseDN), mouwmHaroun 3 BKa3aHOro 0a30BOTO KaTajory, i
OTpUMATH TaKi JaHi PO KOPUCTyBaya: JIOTiH, iM's, PI3BHILE, Ta EIEKTPOHHA a]-
pecy. [ns aBreHTudikanii TpaauniiHO BUKOPUCTOBYIOTHCS JIOTIH Ta MapoJib, BBe-
neni kopucryBadem. Apache Cloudstack BukoHye moryk y BiacHii 6a3i KopucTy-
Baya 3 YBEACHMMH JaHMMH. SIKIIO BiH iCHYe, CHCTEMa BUKOHYE 3alUT Ha 3B'A3y-
BanHs 3 DN 1 maponem.

Ockinbku Active Directory € ci1y»x0010 KaTalloriB, sika He MiITPUMYE aHOHI-
MHI 3aIlUTH, TO JUIsl MOIIYKY JaHUX HEOOXIHO CTBOPUTH OKpEeMUid 00IiKoBHUil 3a-
IUC KOPUCTYBAya, BiJl IMEHI KO0 3/1IHCHIOBATUMEThHCS 3UNTYBaHHS JJAHUX.

HanamrryBannst aBrentudikauii Ha ocHoBi LDAP-kaTanory 3iiCHIOIOTh Ha
TopiHui 3acanvui narawmyeanns (Global Settings). O0pasiun Burisn Kongizypa-
yis LDAP (LDAP Configuration), Bka3yoTb [P-anpecy ta moprt cepsepa LDAP.
{06 yBectu iHII TapaMeTpu MOTPIOHO 3MIHUTH BUIIIS Ha 3acanvii HAiauimy-
sanns (Global Settings) (tabn. 9.1) Ta y psaKy momuryKy npaBopyd BBectu ldap.

Tabnuysa 9.2. Ilapamempu 3'eonanusa 3a npomoxonom LDAP
3 cepsepom Microsoft Active Directory

ATpuoyT Mo:xauBe 3HAYEHHS Onuc
Idap.basedn OU=Users,DC=w,DC=fizmat, mizKaragor, IOYMHAIOYM 3
DC=tnpu,DC=edu,DC=ua SIKOTO  3/IICHIOIOTh  TTOIIYK
JaHUX
Idap.bind.pri | cn=ldapuser,ou=administrators, | [llnmsx 10 00'eKTa KOPHCTY-
ncipal dc=fizmat,dc=tnpu,dc=edu,dc= | Baua, 3 mpuBiTEIMH SKOTO
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ua Oyne 31iHCHEHO MONTyK
Idap.bind.pas | *****kxrrsk napoiib KOPHCTyBaya, BKa3a-
sword HOTO y napamerpi

Idap.bind.principal

disti- CN=petrenko,0U=134,0U=Stu | micue3Haxo/pKeHHS 00’€KTa
?guished - dents,OU=Users,DC=w,DC=fi | B nepeBi karamoris Active
ame zmat,DC=tnpu,DC=edu,DC=ua | Directory
displayName | Ilerpenko IBan iM’s1, sIKe Oylie BUBEICHO
Idap.usernam | sAMAccountName JIOTiH
e.attribute
Idap.lastnam | LastName npi3BHIIE
e.attribute
Idap.firstnam | FirstName iM'st
e.attribute
mail petrenko@fizmat.tnpu.edu.ua EJIEKTPOHHA TNOIITa
Idap.group.o | group aTpuOyT  HAISKHOCTI  JI0
bject Ipymu
Idap.search.g | CN=cloudstack,OU=Fizmat,0 | muisx y katano3i 10 00'ekTy
roup.principl | U=Students,OU=Users,DC=fiz | rpynu, «opucTyBaui SKOI
e mat,DC=tnpu,DC=edu,DC=ua | MaTuMyTh JOCTYII IO XMapH
Idap.provider | microsoftad tun LDAP-kaTasory

Takoxk icCHye MOXKJIMBICTh HAJAIITYBAaTH IaTdopmy AJisi poOOTH 3 KIbKOMA
LDAP-cepBepamu. Y 11bOMY BUNIAKy JaHI Ha HUX MalOTh pPeIuliKyBajucs. SIKino
CHCTEeMa He 3MO)KEe OTPUMATH JaHi 3 OJHOrO 3 HUX, TO Oy/e BUKOPHCTOBYBAaTH Ha-
crynuuit. Skmo LDAP-cepBep mpaiitoe 3a 3axuiieHiM rmporokosiom SSL, crijx Ha-
JIAIITYBATH HOro miaTpuMKky. CriouaTky moTpiOHO OTPUMATH CepTU(IKAT, SIKUH BHU-
kopucroBye cepsep LDAP, i nonaTu iioro Ha quck cepBepa yIpaBIliHHS Ta BKa3aTH
LIJISIX Ta TMapolib 10 1pboro (arpudytu ldap.truststore, 1dap.truststore.password).

[Morouna Bepcist m1aThopMu aBTOMATHYHO HE CTBOPIOE OOIIKOBHH 3aIHC KO-
pucTyBaua y cBiii 0a3i micist nepinoi Horo Banoi aBreHTUudikaii. Y 3B’53Ky 3 1M
TiCJI BCTAHOBJICHHS mapaMeTpiB goctymy 1o LDAP-karamnory, ciig qogaté Kopu-
cryBauiB 3 Hporo y 6a3y Apache CloudStack. Lle 3aiicHiotoTs Ha cropinii O6i-
Ko6i 3anucu (AccountS), BUKOPHCTOBYIOUH TillepIoCHIaHHs Jodamu o06aikosuil
sanuc LDAP (Add LDAP Account). Y BiKHIi, IO 3aBaHTaXXUTHCS, OOMPAIOTh OUH
a00 KiJpKa OOJIKOBHX 3aITMCiB, BKA3YIOTh JIOMEH, IOBHOBAKEHHS Ta 1HIII ImapaMe-
Tpu (puc. 9.26).
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Puc. 9.26 lonaBannst 06;1ikoBoro 3anucy kopucryBaua 3 LDAP-karasory

3ayBaXkUMO, 110 Y BUIMAJKY HaJaHHS JOCTYITY JIMIIIE YIS TIEBHOI TPy KOPH-
CTyBauiB 3 LDAP-karanory 3a JIOIIOMOT' OO napamerpa
Idap.search.group.principle, momryk o6miKOBHX 3amuciB Oyae MIBHAMINM. SIKIIO
NOTpiOHO J0aBaTH KOPUCTYBAYIB Y Pi3HI IOMEHH, TO MOXHA MOYEPTOBO J0Jy4aTH
X J10 3a3HAYEHOI IPYIHU.

Sk Oyno 3a3Hayeno Buie, Apache CloudStack BuKOpUCTOBYE NMOMEHHU JUist
CHpOLICHHS a/JIMiHICTpYBaHHsI OOJIIKOBHX 3aluCiB KopucTyBauiB. CTBOpPEHHs J10-
MEHIB 3/IIHCHIOIOTh Ha OJIHOWMEHHI cTopiHii. [Ipy boMy MOXKHA BKa3aTu Tak 3Ba-
HU MepexHuii 1omeH — cydike DNS, skuii Oyzne crocyBaTucs Mepeki, 00IIKOBO-
ro 3alKcy, AOMEHY, 30HM y XMapHiil iHQpacTpykTypi. IcCHye MOXIIMBICTD 3B'S3Y-
BaHHS JIOMEHa 3 rpymoto abo migposainom LDAP-karanory. [ns uporo y maneni
IHCTPYMEHTIB Ha CTODIHII JOMEHIB Ciil 00patH cinepnocuianus 36 ’sizamu domeH
i3 LDAP (Link domain to LDAP). Y BikHi, 0 3aBaHTaKUTHCSA CIIiJ BKa3aTH
(puc. 9.27):

® THII 3B’SI3yBaHHS — Ha OCHOBI IpyIH 4M miapo3ainy (group abo OU);

® TNOBHUU NIUIAX JI0 00'€KTa (TPYITU UM MiAPO3ALTY);

® THIT OOJTIKOBOT'O 3aMKCY — KOPUCTYBAY YU aJIMIHICTPATOpP JOMEHY;

® a/iMiHICTpaTOp JIOMEHY (HEe 000B’SI3KOBO).

Puc. 9.27 3B'si3yBanHs AoMeHny 3 miapo3aiiom y LDAP-kaTao3i
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s opramizarmii cminbHOI poOoTH KopucTyBauiB y tmiatdopmi Apache
CloudStack nepenbaueHo tak 3BaHi npoexmu (projects). KopucryBadi ogHoro mo-
MEHY MOXYTb 00'€THYBaTHCSI B KOMaH/N POEKTY, IO JIa€ 3MOTY IM CIiBIIpaIioBa-
TH Ta CHUIBHO BHUKOPHCTOBYBATH BIpTyaJbHI pecypcH, 3okpemMa BM, ix apxiBu
(3HIMKHM), ma0I0HM, AUCKH NaHuX, [P-anpecn Tomo. Cucrema BiCIIKOBYE BUKO-
pHCTaHHS PECypCiB SIK JUIsl IPOEKTY BLIIOMY, TaK i /ISl KOXXHOTO KOPHCTyBaya 30-
KpeMa. Y 3B'SI3Ky 3 I[M ICHYye MOXKJIMBICTb OTPUMAaHHS CTATUCTUYHUX JAHHX, SIKI
CTOCYIOTBCSI OOJIIKOBOT'O 3aITMCy KOPHCTyBada Ta MpoekTy. Hampukmaza, y Kopmo-
paTuBHii XMapi Moxe OyTH CTBOPEHHH MPOEKT IS TPAIiBHUKIB BTy KOHTPO-
JII0 SIKOCTi. AZIMIHICTpaTOp XMapH MaTHMe 3MOTY BiJICT€XKYBaTH PECYpPCH, IO BU-
KOPHCTOBYIOTHCSI TIDH TE€CTYBaHHI. UJIeHH MPOEKTY MOXYTh CIIPOCTUTH 130JIAIIIO0
CBOIX PecypciB BiJ] IHIINX KOPUCTYBaYiB.

Iepen TuM, K KOPUCTYBadi XMapHOI iHPPACTPYKTYPH 3MOXKYTh BUKOPUCTO-
BYBAaTH MPOEKTH, agminicTparop miatdpopmu Apache CloudStack mosunen Hanam-
TYBaTH Pi3HI CUCTEMH X MIATPUMKH, SIKi Iepen0ayaroTh 3anpoIeHHs 10 YWISHCTBA,
BUJIJIGHHS PECYPCIB MPOEKTY Ta OOMEXKEHHs KOJia KOPHCTYBadiB, IO 3MOXYTh
CTBOPIOBATH MPOEKTH.

[TnaTdopMy MOKHa HaJAIITYBAaTH TaK, 00 aMiHICTPATOPH MPOEKTY MOTIIH
JIO/IaBaTH KOPHUCTYBauiB 0e3nocepeHbO 10 HHOro abo HaACWIIAIN 3arpoOIIeHHS,
sIKe TTIOBMHEH NPUHHATH KOPHCTYBad. 3alpoIlIeHHs MO)KHA HaJliClIaTH €JIeKTPOH-
HOIO TIOIITOI0 a0 uepe3 OOJIKOBHWIl 3amuc KopucTyBaua. SIKiio morpidHo, mob
aJIMIHICTPATOPH BUKOPUCTOBYBAJIM 3aMPOIICHHS, CITiJl yBIMKHYTH Ta HAJAIITYBaTH
¢yHkuito 3anpouieHs. Lle 3aificHIOIOTECS Ha cTOpiHLI [ 10OanbHi HanawmyeanHs
(Global Settings), yBiBimu 10 MOJSI MOMIYKY, SIKE 3HAXOAUTHCS MPABOPYY, PSIIOK
project. ¥ tabnumi 9.2 HaBeaeHo BindiabTpOBaHi TapaMeTpH:

Taonuysn 9.3. Ilapamempu Kongizypayii 3anpouienv 00 npoexmis y
naameopmi Apache CloudStack

ATpuoyT Onuc
allow.user.create.projects | mo3Bii KOpHUCTyBadaM CTBOPIOBATH MTPOEKTH
project.invite.required BHUKOPHCTAHHsI 3aIPOIIECHB JI0 YIacTi B IPOEKTI
project.email.sender email BimpaBHUKA 3aMPOIICHHS
project.invite.timeout Yac OYiKyBaHHs HAJCHIAHHS 3aIPOIICHHSI
project.smtp.host SMTP-cepBsep, 110 BiANPABIATAME 3aITPOIICHHS
project.smtp.port mopt SMTP-cepBepa
project.smtp.useAuth BUKOpHCTaHHs aBTeHTH(DiKaii SMTP-cepepom
project.smtp.username obmikoBuit 3amrc SMTP-cepBepa
project.smtp.password mapois o6iikoBoro 3amiucy SMTP-ceprepa

[Micnsg 3MiHM TI00ANPHUX TapaMeTpiB IIATPOPMHU CIIiJ BUKOHYBATH Tiepe3a-
BaHTa)XEHHs CepBiCy 3a mormomoror komanmu: Service cloudstack-management
restart.
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AZMIHICTpaTOp XMapH Ma€ 3MOT'y KOHTPOJIIOBATH PECYPCH, SIKi MOXKYTh OyTH
BUAIJIEH] JUII KOXXHOro HpoekTy. Lle 3miiicHIoeThes uIst 3armobiraHHsi HEKOHTPO-
JIOBAHOTO BUKOPHCTaHHS PECYpCiB XMapH, 30KpeMa ek3eMIutsipiB BM, ix 3HIMKIB,
IP-agpec. AnMiHicTpaTopy TOMEHY MalOTh 3MOTY TIEPEO3HAYUTH TakKi OOMEXEHHS
peCypCiB JIIs OKPEMUX MPOEKTIB 3 iX ToMeHaMH. BiTacHUK MpoekTy abo aaMiHICT-
patop IOMEeHY MO€E 3MOT'Y 3MiHHTH Ili OOMEXEHHsI B CTOPOHY X 3MeHIIeHHs1. Brac-
HHUK ITIPOEKTY MO)KE BCTAHOBJIIOBATH OOMEXEHHS Ha PEeCcypcH JIMIIEe y BUMIAJKY,
SIKIIIO BiH € aJMiHICTpaTOpoM JOMeHY. SIKIO MPOEKT BXXE€ BUKOPHUCTOBYE OijbIIe
pecypciB, Hi’K BCTAHOBJIEHHH HOBHH MaKCUMYM, HOTO pecypcH He 3a3HAIOTh 3MiHH,
OJIHAaK, y aJMiHiCTpaTopa He Oy/ie MOXJIMBOCTI JI0JJaBaTH HOBHX PECYpPCIB NEBHOT'O
TUITY, IOKHU 1X 3HAYEHHS HE OITYCTHTHCS HU)KYE BCTAHOBJIEHOT MEXi.

JJist cTBOpEHHSI HOBOTO MPOEKTY aMIHICTPaTOpy CIiJ EPerTH Ha BiIINOBI-
HY CTOpPiHKY, 00OpaTu rineprnocwianus Jooamu npoexm (Add Project) Ta Bka3atu
Hioro Ha3By. [IpoekT Oyne CTBOpPEHO y JAOMEHi, KW BiINOBIga€ aJMiHICTPaATOpYy.
Ha cTopiHIli 1oMeHy HOro aaMiHiCTpaTopy OyAyTh JOCTYIHI 3 BKJIAIKU. demaii
(details), obnixosi sanucu (accounts), pecypcu (resources) (puc. 9.28).

Puc. 9.28 Cropinka npoekty

3a IOmoMoror meprroi BKJIAJKH MOXKHA MEperisHyTH Ta 3MiHUTH OCHOBHI
BioMoOCTi mpo qoMmeH. Ha miii Bkiajii MoXXHA BUMKHYTH a00 BHIAIHUTH IIPOCKT.
BuMkHEHHS TOMEHY poOWTH HOro HEIOCTYIHHM Ui KOPHUCTYBadiB, Xo4da U He
3MIHIO€ BHIUIEH] IJIsl HBOTO pecypcu. BumaneHHs MpoeKTy BUBUIBHSIE pe3epBOBaHI
UL HBOTO OOYHCITIOBANBHI pecypcu. Bxmamka oOmikoBi 3ammcm (accounts) mae
3MOT'Y IIeperisiiaTy, JONaBaTH Ta BUIAJATH YJaCHHUKIB IPOEKTY. 3a JOMOMOrO0
OCTaHHBOI BKIAIKH (FeSOUrCes) aaMiHiCTpaTop ZOMEHY MOXKE BCTAHOBUTH 3HAUCH-
HS TAKUX OOYHUCITIOBATBHUX PECYPCIB, SAKi OYIyTh BUALIEH] TSI IPOCKTY:

e MaKCHMaJIbHY KiTbKicTb BM kopucTyBada (max. user VMs);

® MaKCHMaJbHY KiTBKICTh myOniuanx [P-ampec;

® MaKCHMaJbHI KUTBKOCTI PO3/ILTIB, apXiBiB, MaOJIOHIB, MEPEK;

® MaKCHMaJbHY KiJTBKICTB sIIEp MPOIecopa;
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® MaKCHMAJIbHUI O0OCST OMEPaTUBHOI MaM'sTi;
® MaKCHMAJIbHi 00CSTH BUKOPUCTOBYBAHUX MEPBHHHOTO Ta BTOPHHHOTO CXO-
BHILI.

SIkiio y cucreMi OyayTh aKTHBOBaHI 3aMpoIICHHs] KOPUCTYBAUiB JI0 TIPOCKTY,
TO Ha HOro cropiHmi Oyne [OOCTyIHAa BINNOBiAHA BKIAAKa — 3anpouienis
(Invitations). TIpuitHATH 3ampolICHHS KOPUCTYBay Mae 3MOry Ha CTOPIHII MPOCK-
Ty, 3MIHHMBIITH BiJIOBITHUN BUTJISAA, Ta OOpaBIIM Hit0 [lputinamu 3anpowerts 00
npoexmy (Accept project invitation) (puc. 9.29).

Puc. 9.29 IIpuiiHATTS 3aNMUTY HA y4ACTh Y MPOEKTI

KopucryBau Moxke niepeliTi 10 IPOEKTY Ha Oyab-siKiil cTopiHii miardopmu,
o0pagiy Horo y J1iBOMy BepXHbOMY KyTi. ITicist IbOro 3MiHUThCSI KOJIbOPOBA CXe-
Ma opopMIiIeHHs caiity. Ha iHCTpyMeHTallbHIH naHeni KopuctyBada OynyTh AOCTY-
MHAMH JaHi po npoekt (puc. 9.30):

® TIepeiK HOro y4acHHKIB;

® BUJIiJIEHI OOYHCITIOBAIIBHI PECYPCH;

® mapaMerTpH Mepex Ta O6e3MeKH IPOCKTY;

® 11071ii, 1110 BiA0YBaIOTHCS 3 00'EKTAMH MIPOCKTY.

Puc. 9.30 IncTpymeHTaIbHA NAaHEIb POEKTY
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VYci yqaCHUKH NMPOEKTY MaTUMYTh MOXKJIMBICTh OJTHOYACHO MPAIIOBATH 3 Bip-
TyaJbHUMHU KOMIT'IOTEpaMH, SIKi CTBOpPEHI B Horo mMexax. I 'OBOpSIYM NMPO CHIIBHY
JSUTBHICTh YYACHHUKIB MPOEKTY, BAPTO 3ayBaXKHTH, IO OJHOYACHO BUKOPHCTOBY-
BatH iHTepdeiic BM depe3 KoHCOMb IUTaTGOPMHU 3MOJKE JIUIIE OANH KOPUCTYBad.

[I1abmnoH € GaraTopa3oBolo KOH(ITrypali€eo BipTyanbHUX MamH. CTBOpEHHS
BipTyanbHux ManmH y ruatdopmi Apache CloudStack moxiuBe Ha ocHOBI 1mIa0-
soHiB 260 ISO-o0pazis. 11labixoHoM € 00pa3 BipTyalbHOTO NUCKA, SKUH MICTUTH
OlepalliifiHy CUCTEMY, MpOrpaMHe 3a0€3MEeUCHHS, CHCTCMHI Ta MEPEXHi TapaMeT-
pH. AnMiHICTpaTOp Ma€ 3MOr'y BU3HAUUTH, XTO MOYKE BUKOPHUCTOBYBATH IIa0JIOH.
KokeH 1m1abJI0H acoIilOeThCsl 3 TMEBHUM THIIOM TilepBi3opa, SIKMHA BKa3yeThCS Y
TIpolieci HOro CTBOPEHH.

3a 3amoBuyBaHHsAM y 1wiatdopmi noxano mabmon OC Linux CentOS. Crso-
pIOBaTH Ta JI0AABATH LIA0JIOHH JIO XMAPHOI iHQPACTPYKTYPH MOXKYTh HE JIMIIE a]-
MiHicTpaTopu, a i kopuctyBaui. Ilepen cTBOpeHHsSM mallioOHa CIliJi BCTAHOBHTH
noTpiOHe nporpaMHe 3a0e3neueHHs Ta BukoHaTu HanamryBanHs OC. TTorim BapTo
BUMKHYTH BipTyaJIbHY MalnHy. Ha cTOpiHII MalluHu, Mij] MaHeIo i1 iHCTpyMeH-
TiB, MOXKHA MTOMITHTH TPH TiNEPIOCHIAHHS, 32 JJOIOMOT'OI0 SIKUX MOYKHA Teperds-
HYTH PO3JIIM, apXiBH Ta rpymu crnopigneHocti BM. IlepeiimoBmm Ha CTOpiHKY
pozainie BM ta o0paBiim noTpiOHMA 3 HUX, MOXKHA IOOAYUTH MaHENb IHCTPYMEH-
TiB, fiKa CTOCYEThCS po3inis (puc. 9.31):

Puc. 9.32 I1anens iHCTpyMeHTIB CTOPiHKH po3iin

3a 11 J0IMOMOror0 MOKHa BUKOHATH TaKi Iii:
® TIEpeHECTH PO3ALT Ha iHIIE MEepBHHHE CXOBHIIE (IOCTYIHE JHIIE s KO-
peHeBOro aaMiHicTparopa);

® CTBOPHTH apXiB (3HIMOK) po3iny BM;

® 3a[UIaHYBATH [TOBTOPIOBAHE CTBOPEHHS apXiBiB;

® 3aBaHTaXXUTH 00pa3 po3aiiy;

® CTBOPWUTH IIAOJIOH, HA OCHOBI 00PaHOTO AHCKA;

® 3MIHUTH OOCST PO3ILTY (IOCTYIIHE JIHIIIE U KOPEHEBOTO aIMiHICTpaTopa).

IHmmM criocoboM € peectpaliii ma0Io0HIB y XMapHii iHPpacTpyKTypi € BU-
KopuctanHs ctopiaku [[labnonu (Templates). BUKOpHCTOBYIOUH TiNepIIOCHIAHHS
Upload from Local y xoprcryBaua € MOKITMBICTh 3aBAaHTaXWTH IMAOIOH 3 JIHCKA
BIIACHOTO KOMM'ToTepa. TaKoX iCHye MOXJIMBICTH 3aBaHTAXUTH MIA0JIOH 3 TIEBHOI
URL-ampecu. Y ocTaHHROMY BHITAIKY KOPUCTYBad Ma€ 3MOTY BU3HAYUTH TaKi Ta-
pamerpu mabnona (puc. 9.33):

® ajpecy TS 3aBaHTaXKeHHs (aiiia madiona;
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Ha3By IIa0JI0Ha;

HMOro ommc;

30Ha, y sAKil Oy/Ie JOCTYITHUHN 1Ia0IIoH;

THII TillepBi3opa;

(dbopmart (aiina madioHa;

THIT OTIEPalifHOI CUCTEMU;

JOCTYIHICTh 11a0JI0Ha PO3TOPTAHHS;

3aXHCT MapojIeM;

MOYKJIUBICTh TUHAMIYHOI 3MiHU OOCATY PO3LIY;

3arajJbHOJJOCTYITHICTD 1a0JI0Ha;

HEOOXIHICTh 3acTOoCyBaHHs i BM, siki OyayTh CTBOpEHi 3 mabioHa, Te-
XHONOTiT TOBHOI amapaTHoi Biptyanipamii (HVM — hardware-assisted
virtualization).

Ha croroaninmiit nens mwiatgopma Apache CloudStack migrpumye poboty 3
pizuumMu madiaonamu, 30kpema QCOW2 — dopmar emynsitopa QEMU, BHyTpimI-
Hiit 11t cucremu, VHD — ¢dopmar BipTyaiabHUX IUCKIB cucTeMH BipTyamizamii H-
Hyper-V Bix xomnanii Microsoft , VDMK — ¢opMaT AMCKIB BipTyaJIbHUX MalllHH,
CTBOPEHUX 3a fonoMororo VmWare.

Puc. 9.33 Peectpanis maoiona 3a URL-agpecoro

Crix BpaxoByBaTH, IO 3HIMKH Ta MIa0JOHH JUICKIB € (aiimaMu 3HAYHOTO 00-
cary. SIk HacHiIOK orepailii 3 HUIMH MOXYTh BUMAaraTi YMMaJioro 4acy Ta mporyc-
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KHOI 3MaTHOCTI Mepexi. Y 3B'S3Ky 3 IM po3poOHUKH Tuiatdopmu Apache
CloudStack pekomenayroTs st mabnoHie obcsrom nmoHan 100 I'G BuKkopucToBy-
BaTH Mepexi 3 mBukictio 1-10 I'Git/c.

VY cxoxwuit cocio MoxHa 3apeectpyBaTtu [SO-00paz CD- adbo DVD-mucka. 3
HOro BUKOPHCTaHHIM MO)KHa cTBOpuTH BM Ta BcranoButh Ha Hei OC. s ycmi-
LITHOTO 3aBaHTakeHHs (ailniB y 00ox Bumankax ciia nomaru URL-ampecu cepse-
piB 10 crniucky noBipeHuX. lle MokHa 3p0oOHMTH, 3MIHUBIIK Y TIO0AJbHUX Halalll-
TyBaHHIX IaTGopMu 3HaueHHs mapameTpa Secstorage.allowed.internal.sites, B
skoMy BKazaTu |P-azpecy mepexi abo okpeMoro cepBepa, 3 SKOTO 3aBaHTa)KyBa-
TUMYTbCS (paiiny.

VY KOpHCTyBauiB XMapH iCHye MOXIJIMBICTh IJIAaHYBaTH CTBOPEHHS 3HIMKIB
muckie BM. [Inis misoro Ha cropiniii BM moTpiOHO nepeitu 10 BioOpaXKeHHs PO3-
niniB (rimeprocuiands View Volumes) ta Ha maHesni iHCTpyMEHTIB 00patu rimnep-
nocunanus Hanawmyeamu nosmopiosane cmeopenis wabaouis (Set up recurring
shapshots).

VY BiKHi, 1110 3aBaHTAXUTHCS BKaszyemo (puc. 9.34):
® [EPIOMUYHICTh CTBOPEHHS 3HIMKIB — IIIOTOJMHHA, IIOJCHHA, IIOTH)XHCRA,
[OMICSTYHA;

® JIaTy Ta 4ac CTBOPEHHs 3HIMKa;

® yacy 30HY;

® KiJIbKICTh 3HIMKIB JJIst 30€piraHHsI.

Puc. 9.34 IInanyBaHHsl aBTOMATHYHOT0 CTBOPEHHS 3HIMKIB

BapTto 3ayBakuTH, 10 TPOIIOHOBaHMN 3aci0 TO3BOJSIE 3aIUIaHYBATH KiJbKa
CXeM CTBOpeHHS 3HIMKiB BM.

121



9.2.9 Burkopucmannsa API-pynkuin niamgpopmu Apache CloudStack

[Tnatrpopma Apache CloudStack mictute unmano API-gpynkuiii. Boru mo-
XKyTb OyTH BHUKOPHCTaHI IporpamicraMu Ta aJMiHICTpaToOpaMu IJIsl PO3POOKH Ta
TecTyBaHHA i1 HOBUX MOJYJIIB, a TAKOX /IS 1HTEerparii miaropMH 3 IHIIUMH CUC-
Temamu. Bukopucranns API-¢yHKIIH 1a€ 3MOTy OTpUMATH JIOCTYH A0 JaHHUX TPO
00'exTH XMapHOT iHPPACTPYKTYpH Ta iX BUKOPHCTAHHS y Tpoleci PyHKIIOHYBaH-
Hs matdopmu [15].

Just opmyBanHS 3anuTy, sskuit Mictuth API-dyHKIT, cmix BkazaTh:

o URL-anpecy 10 cepBepa ynpaBIIiHHs, HAIIPUKIAT

http://10.41.1.253:8080/client/;

e Cy)k0OBY KOHCTPYKI[IO «api?», ska MicTHTh UDIIx g0 meBHoi API-
¢GyHKIIT, Ta BKa3ye Ha 1MOYaTOK NapaMeTpiB, sKi MepealoThCs 3a J0IOMO-
roro ciocody GET;

e command — Ha3By KOMaH Iy,

o apiKey —API-kitio4, KU TEHEPYETHCS TIPU CTBOPEHHI abo 3MiHi 06ItiKo-
BOT'O 3aIUCY KOPUCTYBaya;

® JIONATKOBI MapaMeTpy YTOYHEHHs 3aluTy — pPO3ALIAEThCS MOAIOHO 110
GET-3anutiB 3a 10MOMOror0 CUMBOITY «&»;

o (hopmart Bignosiai — JSON ado XML;

e signature — mizmec 3anuTy.

Hesanexno Big nporokony (HTTP a6o HTTPS), 3a nonomoroto skoro 3iii-
cHioeTbest foctyn 10 API-¢ynkniii Apache CloudStack, 3amut noBuHen 0yt mia-
nucanui. e nae 3mory minardopmi miaTBEpAMTH, 110 3aMUT HAJICIAHO BiJ JOBi-
peHOro O0JIIKOBOTO 3aMHTY, SIKUil Ma€e TIOBHOBa)KEHHSI BAKOHYBATH BiJIIOBITHY KO-
Manxy. s nignucyBanHs 3anuty ciain matu API-kimod Ta cexkperHuit Kirtou o0i-
KOBOT'0 3aITUCY, SIKI MOXKHA OJIep KaTH B aIMiHICTpaTopa ImiaThopMu.

Hanpukian, Hexaii notpiOHO oTpuMatH naHi mpo BM momeny 3 inentudika-
TopoM «6ac60985-6e33-4240». Binmosiguuii API-3amut Oyne MaTi BUTIIS:

http://10.41.1.253:8080/client/api?command=listVirtualMachines&
domainld=6ac60985-6e33-4240&apiKey=yyy

Jia reHepyBaHHS HiAMUCY 3aIUTY CINiJl BUKOHATH TaKi Mii:

1. Opmepxatm  fmaHi  3amuTy, SAKi  [EepPEeJaBaTHMYThCSA,  HATIPHUKIAL

«command=listVirtualMachines&domainld=5&apiKey=yyy»;

2. BiacopTyBaru nmapameTpu «3MiHHA-3HAUCHHS» Y an(aBiTHOMY MOPSJIKY;
3. 3aMiHUTH CUMBOIH «+», IKUMH Y 3aIUTi OyJ10 3amMiHeHO 1mpo0it Ha «%20»;
4. TleperBopuTH OHEpXaHUK PSAAOK Yy HIDKHIA pericTp, HAIPUKIAL,

«apikey=yyy&command=listvirtualmachines&domainld=6ac60985-6e33-

4240y;

5. 3ammdpyBatu orpuMaHi gani anroputMom SHA-1 3a momomororo cexpet-

HOT'0 KJTF04a 00JIIKOBOTO 3aITUCY;

6. 3akomyBaTu onepkaHuii psiok y popmar BASE64.
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Onepxannii y TMyHKTI 6 pagok i Oyde 3HAa4YEHHSAM IapamMerpa IIiJInc
(singnature). BukoHaBIIM TaKKid 3aMHT, PO3POOHUK OTPHUMYE BiIMOBiAb y hopMaTi
JSON abo XML, sixa Oyne mitutu Taki naHi (puc. 9.35):

Puc. 9.35 ®opmar BuBoay Biamosiai Ha API-3anur

ineHTudikaTop Ta iM'st BIpTyaJlbHOT MaIIMHH;

ineHTudikarTop Ta im'st 00JIIKOBOro 3arucy 11 BIIaCHUKA;

ineHTudikaTop Ta Ha3By IOMEHY, JI0 IKOT0 HaJeXUTh BM;

JlaTy Ta 4ac ii CTBOPEHHS;

ineHTudiKaTop Ta Ha3BY 30HH, JIO SKOI HANEKUTH BM;

ctad BM (mpattoe, 3yniHeHa, BUIAJICHA);

ineHTudikaTop Ta Ha3By ma0JIOHA, 3 IKOro Oyio ctBopeHo BM;
ineHTudikaTop Ta Ha3BY MIA0JIOHY POAYKTHBHOCTI;

XapaKTEePUCTHKH arapaTHOro 3abe3nedeHHs BM (KiTbKicTh saep Ta 9acTo-
Ta TpoIecopa, 00CsT OIepaTUBHOI MTaM'sITi);

imeHTH]IKaTOp Ta Ha3Ba MEPEXi, 0 SKOi HANeXKHUTh BM;

mapameTpu Mepexi (IP- ta MAC-agpecn, macka miaMepexi, aapeca OCHO-
BHOTO 103y Ta cepBepa DNS, Homep VLAN);

THT Mepexi (TOCThOBa, IPUBATHA);

THII TiTIEPBi30pa;

THT ONepaIiiiHoOl CHCTeMH, sIKa BCTaHOBJIeHa Ha BM.

Buknmkaroun API-dynkiito, MoxxHa BctaHOBUTH Yac ii aii. Lle mae 3mory 3a-
MOOITTH TIOBTOPHHUM 3aliTaM depe3 He3axXWIleHi mpoTtokonu, Taki sk HTTP. ¥V
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[bOMY BHIIAJIKy CEpBep YIPABIiHHS Oy/e MEepeBipsATH UM He 3aKiHYMBCS BKa3aHUH
yac Ta BiaxwraTHes yci HactymHi APl-3ammTa. 11{o0 yBiMKHYTH 3a3HaueHy (QyHK-
{0, CITiJ TOAATH A0 3alHUTY MapaMeTp expires, MPUCBOIBIIM HOMY 3HaYeHHS y (Ho-
pmati YYYY-MM-DDThh:mm:ssZ srigao cranmapty ISO 8601. Ilicns 3aBep-
LICHHS] BU3HAYCHOTO MPOMIXKKY Yacy IMi/IMKC 3aMUTy cTaHe He AificauM. Takox ic-
HYy€ MOXJIUBICTh OOMEXHTH KUIbKICTh API-3amuTiB KO)KHOTO OOJIKOBOTO 3amHCYy.
Takuii MexaHi3M BHKOPHUCTOBYIOTbh, 00 YHUKHYTH aTak Ha cepBep KepyBaHHS Ta
JUTSL 3a1100iraHHs 3HIKEHHIO HOro MpOAYKTUBHOCTI. SIkiio Kinbkicte API-3amuTiB
TIEPEBHIILYE TIOPOTrOBE 3HAYECHHS, TO Y BIANOBiIL Ha OyAb-sKi JOJATKOBI 3aIUTH
Oy/ie MOBEPHYTO MOBiIOMIIEHHS PO MOMMIIKY. Y 3arajibHii KoHpirypauii miargdo-
PMH JIOCTYITHI Taki mapamerpu oOMexeHHs: BUKOHaHHS API-3amuriB:

o api.throttling.enabled — 3axiroe 3atpumky npu Bukonanni API-3amnuris;

e api.throttling.interval — intepsan B cexynmax, mpoTArOM SIKOro OGUHCITIO-
€THCS KUTbKiCTh API-3anuTiB; micis 3aBepIleHHs IbOTo Yacy KUTbKICTh 00-
HYJTIOIOEThCS;

e api.throttling.max — makcumanena kinekicts APIl-3anuTiB 3a BU3HAYEHUNA
nepion;

e api.throttling.cachesize — o6car kem-mam'sTi 171 36epiraHHs TUMILHAKIB
APIl-3anutiB (3a3BMuaili Mae NEepPEBUIIYBATH KUIbKICTh OOJIKOBUX 3aIlvCiB
KOPHCTYBaui).

VY KkoxHI# XMapHii iHQPaCTPYKTypi BHU3HAYCHA KUIBKICTh pe3ysbTaTiB, SIKi
Moxe roBepHyTH komaHna API. Take oOMexeHHs J03BoJsie€ 3aMO0IITH IepeBaH-
TakKEeHHIO cepBepiB Ta arakam DDOS. 3a fioro BCTaHOBIJICHHS BiJINIOBIIA€ II100alb-
umii mapamerp default.page.size. Moro 3mnauenns 3anexuts Bix kimskocti BM Ta
KOpPHCTYBaiB y XMapi. ICHye MOXKIIMBICTh 3MEHILIEHHSI 00CATY CTOPIHKH BiJIIOBiJIi
st okpemoro API-3anuty. 3MeHIIEHHsSI 00CATY CTOPIHKH BIATOBIZI MOXJIMBE 32
JIOIIOMOT 010 napametpiB 3anuty listCapabilities ta listDiskOfferings.

Sxuro mig yac 00poOku 3anuty APl BUHHKae MOMUITKa, KOPUCTYBaueBl Oye
3TeHepOBaHO BINOBIIb Y BKazaHOMY (dopmaTi. KokHa BIAMOBIZb 3 TOMUIIKOIO Mi-
CTUTH 11 KOJ Ta TEKCT, 1O OMUCYE MOXKIIMBY NIPUYUHY i1 BAHUKHEHHS.

VY mardopmi Apache CloudStack peanizoBano okpemuii Buj API-3amutiB —
ACHHXPOHHI KOMaH/IM, BUKOHAHHS SKNX BUMarae TpUBAJIoro dacy. Hampukian Ta-
KHMU € KOMaHIN CTBOPEHHS 3HIMKa (apXiBy) A¥cka abo Horo mepeHeceHHs Ha iH-
me cxoBume. Ha BinIMiHy BiJf CHHXPOHHHX KOMAaHJ BOHH HETalHO ITOBEPTAIOTH
imeHTHdiKaTOp 3aBAAHHS, sKe BiAmoBigae o0podui API-3amuty. Hanpuknaz, skmo
BHUKOHY€ETbCS KOMaHza ctBopeHHs: BM createVM, to Oyne moBepHeHoO ineHTH(iKa-
TOp pecypcy, a TaKoX iMeHTHU(IKATOp 3aBIaHHA. PO3pOOHHMK MOXKE IEepeBipsATH
CTaH BUKOHABIIM KOoMaH ¥, BBiBIK APl-3ammuT, queryAsyncJobResult ta Bkasasmm
imeHTHdiKaTOp 3aBIAHHS.

Hanpukman, 3a gonmomororo takoro API-3amuTy BHKOHATH KOMaHAY VBi-
MkHeHHS BM 3 inertudikatopom e7ee73cc:
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http://10.41.1.253:8080/client/api?command=startVirtualMachine&id=e7ee73cc
&apiKey=yyy&signature=sign2

V BiamnoBiap Ha 3a3HaueHnit API-3anuT cepBep KepyBaHHS ITOBEPHE CTOPIHKY
3 ieHTHU(IKaTOpOM 3aBlaHHS, KU y CBOIO UYepry MOKHA BUKOPHCTAaTH VIS BiJIC-
TEXEHHsI CTaHy BUKOHAHHS KOMaHIHM. Y PO3TISIHYTOMY NPHUKIAJl MOXHA CKOPHC-
TaTUCS TaKUM 3aIIUTOM:

http://10.41.1.253:8080/client/api?command=queryAsyncJobResult
&jobid=1b266114&signature= sign2

Skmo BipTyanpHUI KOMI'toTep OyJI0 3aBaHTa)KEHO YCIIIIHO, TO Y BiIIOBiIb
Ha 3aIliT, cepBep MOBEPHE CTOPIHKY, SKa MICTUTUME JIeTalbHI JIaHi PO 3aBAaHHS
ta cran BM (mons jobstatus ta jobresult).

9.3.1 Ozn40 moxcnuseocmen cucmemu Proxmox VE

Proxmox Virtual Environment (VE) cucrema BipTyamizaiiii, IKy MOXHa BBa-
KaTh IATGOPMOIO JUIsl PO3rOPTAHHS KOPMOpaTHBHHX XMmap. Ha BiaMmiHy Bif
Apache Cloudstack maatdopma mocraBiseTbesi y BUIVISAI BiIbHOMOIIMPIOBAHOTO
Linux-auctpubytrBa Ha 6a3i Debian GNU/Linux. Y xmapHiil iHbpacTpyKTypi
Proxmox VE MoxHa BUKOHYBAaTH BipTyajbHI MalllMHU 3 BUKOPHUCTAHHSM TilepBi-
3opa KVM Ta konteitHepu Ha ocHOBi TexHonorii LXC (LinuX Container), mo €
CHCTEMOIO BipTyaiisamii Ha piBHI ONepamiifHoi CHCTEeMH IS 3aIlyCKy AEKUTBKOX
i3ompoBanNX npuMipHEKiB OC Linux Ha ogHOMY KommT'toTepi [14]. LXC cTBoOproe
Bip-TyaJlbHE OTOYCHHS 3 BIACHUM IIPOCTOPOM IIPOIECIB I MEPEKEBUM CTEKOM.
Kon-teifiHepn BHKOHYIOTBCS y sApi ocHoBHOi OC, MmO [Ma€ MOXIHBICTH
BUKOHYBATH Oi-JIbIIy 1X KiJIbKICTh Y XMapHiil iHdpactpykTypi. [IpoTe koHTeliHEpH
3a3BuYail He 103BoJsI0Th BukoHyBatu OC BiaminHi Big OC cepsepa.

Cepen 1HIIMX MOXJIMBOCTEH MIaTHOPMHU BHIITUMO:

e ympaBiiHHI 00’€KTaMH uepe3 BeO-iHTepdeiic, 30kpeMa depe3 3axXHUIleHy

VNC-K0HCOIIb;
® MiITPUMKY BIpTyaJbHUX MEPEX Y XMapHiil iHQpacTpyKTypi;
® MOXJIMBICTH 00’ €THAHHS XOCTIB y KJIacTepH;
® peInTiKaIlis JaHWX CXOBHWII Ha Pi3HI BY3IIH, a TAKOXK HASBHICTH CIICIiaTi30-
BaHOI (haiiIoBOI cUCTEMHM IS perutikanii KoH(Iryparii y Mexax KiacTepa;

® HasSBHICTH BOYIOBAaHMX IHCTPYMEHTIB JJISl OpraHi3alii pe3epBHOr0 KOIito-
BaHHS, 5K okpeMux BM Tak i yciel miardopmu;

® VIIPABIIIHHS JOCTYIIOM O BCiX JOCTYIMHHUX 00'ekTiB (VM, cXOBHII, BY3IH
TOII[0) Ha OCHOBI POJIEH;

® MATPUMKA Pi3HUX MEXaHi3MiB aBTeHTH(iKamii Ha ocHoBi Microsoft Active
Directory, xaramory LDAP, Linux PAM, Proxmox VE authentication).

o ypmManuii Habip xoMmaua Ta API-QyHKIH 118 pO3MIUpPEHOTO YIIPaBITiHHS

m1aTOpMOIO.
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9.3.2 Bcmanognenns nnamghopmu Proxmox VE

[epen BcTaHOBIIEHHAM IIAT(OPMH BapTO 3°sICYBATH BiJMOBIJHICTH amapaT-
Horo 3a0e3nedeHHst ii BuMoram. AHaii3 oQiliifHOI JOKyMEHTAIli] CBIIUYUTH PO He-
3HA4YHI BUMOTH III0 CTOCYIOTBCSI caMoi cucteMH (Tiporiecop 3 64-Tu OITHOIO apXiTe-
kryporo, 1 I'6 omepaTuBHOI mam’siTi, MepexHH amantep). [Ipote citig pe3epByBa-
TH OOYHCIIOBAIBHY IOTYXXHICTh CEpBEPIB 3aJIEKHO B KUIBKOCTI BipTyaJbHHX
MAIlIMH Ta KOHTeHHepiB, mI0 OyAyTh 3aBaHTa)XKyBaTHCS] HA BUKOHAHHSL.

Jyist BUKOHAHHS TIPOLIElypH BCTAHOBJICHHS CIIiJI 3aBaHTKUTH 3 O(DilliitHOr0
caliTy iHCTaNSAIIHHMIA 00pa3 Ta 3amucaT Horo Ha Hociil. {e MokHa BUKOHATH B pi-
3HHMX ONEpaIliifHUX CHUCTEMax 3 BUKOPHCTaHHAM KoMmaHmgHoro intepdeiicy (OC
Linux) abo cmerianizoanux yrwrnit (Hampuknan Rufus OC Windows). ¥ OC
Linux crig ckopucTaTrcs KOMaHIOo:

dd bs=1M conv=fdatasync if=<gpaiir-o6pas> of=/dev/I<USB_npucmpiii>

BusHauutu mnpaBWIbHY Ha3BY INPHCTPOI0 MOXKHA 3a JOMOMOIOK KOMaH[
dmesg Ta Isblk.

[Ticnst 3aBaHTaXEHHS! POTPaMU BCTAHOBJICHHSI 3 HOCIS CiTiJi 0OpaTH IMyHKT
«lrcTamamia Proxmox VE» Ta npuiiHaTi yMoBH JineH3iiiHoi yroau. HactynHum
KPOKOM € BKa3aHHS HOCIS I BCTaHOBJICHHs Iuiatopmu. THIOBOI (HhaiIoBOIO
cucremoro Juist Proxmox VE e ext4. Proxmox VE MokHa BCTaHOBUTH 13 (aiiioBoI0
cucremoro ZFS, sixka npornonye kinbka piBHiB nporpamMuux RAID-macuBiB. 3a3Ha-
yeHa (aiiioBa cucremMa JOIUIbHO BUKOPUCTOBYBATH VIS CEPBEPIB, sIKi HE MAlOTh
anapartHoro koHrponepa RAID. 1inboBi qucku moTpiOHO BHOpATH B /11aJIOrOBOMY
BikHi «ITapamerpm» (puc. 9.36).

Puc. 9.36 Po3nonia qucka nost BeranoBJieHHs muiargopmu Proxmox VE
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Ha nacrymHOMYy Kpomi KOpHCTyBadeBi MPOIOHYETHCS BBECTH OCHOBHI Iapa-
MeTpu KoH(pirypamii matdopmu, 30KpemMa Micle3HaXODKEHHS, YaCOBUH IOsIC Ta
MOBY BBeicHHS. Hamaimi moTpiOHO BKa3aTH Mapoiib CYMepKOpHUCTyBava (root) Ta Bi-
JIIOBITHY aJpecy eJEeKTPOHHOI IomTH. [lapoih MOBMHEH CKJanaTHCs HE MEHINE
HiX 3 5 CHMBOJIB. 3arajoMm CiliJi BAKOPUCTOBYBATH MapoJib, IO BiJIMOBiaE 3ara-
JILHONIPUHHATUM O€3IIEKOBUM BHMOTAM.

OcraHHIM KpPOKOM BCTaHOBIICHHSI IIapaMeTpiB MailOyTHBOI CHCTEMH € Haja-
LITYBaHHS Mepexi. Y mpoleci iHcTansmii BKa3yroTh ajgpecH mporokoinis [Pv4 abo
IPv6. Tlpore omHOYACHO BUKOPHUCTOBYBATH OOHJBAa CTEKH IMPOTOKOIIB HA €Tami
BCTaHOBJICHHS HEMOXIIUBO. BIJMOBiNHI HaJaIITYBAaHHS MOXHA 3POOWTH IICIS
BCTaHOBJICHHS.

[Ticns BUBeNEHHS OCTaTOYHUX MAapaMeTPiB CUCTEMH BiOyIeThCs Oe3mocepe-
JIHE BCTaHOBJICHHsI, 30KpeMa (hopMaTyBaHHs JWCKIB 1 KomiroBaHH: makeTiB. [lo 3a-
BEpLICHHIO TMPOLECY BCTAHOBJICHHS CIIi/I BHJIYYUTH 1HCTANSIHHUN HOCIH Ta mepe-
3aBaHTaXUTH CHCTEMY.

9.3.4 Inmepdgheiic nnamepopmu Proxmox VE

VYnpagninasa 00’ekTamMu XxMapHoi iHppacTpykTypu Proxmox VE 3zificHIOETE-
cs yepe3 BeO-Opayszep. st noctyry KOMaHIHOTO iHTepdeiicy xocta (rocTboBOT
KOHCOJTi) BUKOPHCTOBYETHCS BOYIOBAaHa KOHCOMb

Be6-inTepdeiic JOCTYITHUH 3a TOKITHKaHHSIM https://<IP-
azapeca_xocta>:8006 (JIOTiH 32 3aMOBYYBaHHSIM: root, a Mapojib BKa3yEThCS IIiJ] Yac
BcTaHoBJeHHs). OckijbkH IUIaTGopMa BHUKOPUCTOBYE BiacHy (ailioBy cucremy
knacrepa Proxmox (pmxcfs), kopucTyBau MoXe MpUETHATUCS O OY/Ib-SKOr0 XOC-
Ta, 1100 KepyBaTH BCiM Kiactepom (puc. 9.37).

Puc. 9.37 Beo-inTepdeiic miatdopmu Proxmox VE
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3ayBaxuMo, IO TOTPiOHI oreparii MO)XKHa BHKOHYBAaTH, YBIHIIOBIIM Ha
Oyap-sikuid By3oi (Ha puc. 9.37 By31u (X0cTH) PVe Ta PVe2 BinoOpaxaroThes y Bik-
Hi niBopyd). Ha Bimminy Bing mmatdopmu Apache Cloudstack Proxmox VE He Bu-
KOpPHCTOBYE OKpeMHil cepBep ympasiiHHs. [lnardopma mae crpomenuii BeO-
iHTepdeiic, 10 aBTOMAaTHYHO 3aBaHTAXYETHCS Y BUIAJIKY 3BEPTaHHS 3 MOOIJIHHOTO
npuctporo (puc. 9.38).

Puc. 9.38 Be6-inTepdeiic maatdpopmu Proxmox VE nist MobiibHIX KITi€HTIB

Inrepdetic kopucryBaua Proxmox VE ckianmaerbcs 3 Takux CKIAJHHKIB
(puc. 9.38).

o BepxHiii 0J10K, 1110 MICTUTh JIOrOTHII I1aTGOpMU. Y HBOMY BiIOOpaXKaeTh-
cst iHdopmallis Mpo CTaH CHCTEMHU Ta MPHUCYTHI KHOMKU-TTOKIUKAHHS IS
BUKOHAHHS OIepaii.

e JlepeBo pecypciB, 3HAXOOUThCS JIBOpYd. Y HBOMY OOHMpPArOTh IEBHI
00’extu (xoctr, BM, KOHTelHEepH, CXOBHUINA).

o V LeHTpalbHI MaHell Bi100paXkaeThCsi OCHOBHUI BMICT cucteMu. OOpaHi y
JiepeBi 00’€KTH BIIOOpaXaroThCsl y Iiil o0nacTi pa3oMm i3 mapamerpamu
KoH(Iryparllii Ta cTaTycoM.

o [TaHens KypHamy (po3TanoBaHa BHI3Y). BoHa BimoOpaxae 3amicu xypHa-
Ty 1T OCTaHHIX 3aBIaHb.

Y BepxHbOMY OJI0111 iHTEp(EHCy MOPS] 3 TOrOTUIIOM MOXKHA BiTHAUTH MOTO-

YHY Bepcito miatdopmu. [IpaBopyd 3HaXOOUTBCS PAIOK MOUIYKY, KU MOKHA BH-
KOpHCTATU JUIsl NIBUAKOI HaBiramii Mk 00’ekTamu. Y BHNAJAKY CKIaaHOI iH(ppa-
CTPYKTypH 1ieli crocib Moxe OyTH e(peKTUBHININM, HiX BHOIp 00’e€kTa B nepeBi
pecypcis.

[IpaBopyd Bim psoka MOMIYKY MICTHUTBCS JIOTiH ITOTOYHOTO KOPHCTYBada.
TpamumiifHa KHOMKA i3 CHMBOJIOM Y BHTJISII MIECTEPHI MpU3HAYCHA IS pOOOTH 3
BikHOM «Moi HalAIITyBaHHMY, ¥ AKOMY MOXKHA HAJIAIITYBATH JISSKi TapaMeTpH 1H-
tepdeticy kopucryBada. KpaitHs mpaBa 9acTHHA 3aroJIOBKA MICTHTh KHOIKH IS
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OTPHMAaHHS JIOBIJIKH, CTBOPEHHS BipTyaJbHOI MaIllMHU Ta KOHTEHHEpa Ta BUXONY 13
CHCTEMH.

HepeBo Hapiramii Hajgae IHCTPYMEHTH Ui YIPaBIiHHA OCHOBHUMH

00’exTaMu iH(pacTpyKTypH:

e JlaTaneHTp — MICTUTh MapaMeTpu JUIS BChOTO KJIAacTepa, SIKi CTOCYIOTBHCS
BCIiX BY3IIB).

e By301 — MICTHTh XOCTH KJIACTEpa, Ha SIKUX BUKOHYIOTHCS TOCTHOBI BipTya-
JIbHI MaIllMHHU, KOHTEWHEPH, a TAKOXK CTBOPEHI BiINOBi/IHI 11a0IOHU.

e CxoBumia s 30epiraHHs JaHUX. 3a 3aMOBUYBAHHSIM CTBODPIOIOTHCS JBA
CXOBHIINA, IO 3a CBOIM MpPU3HAYEHHsIM MOMiOHI mo miatdopmu Apache
Cloudstack.

o [Ty — 00’ exTH, 1110 cHhOPMOBaAHI 33 ICBHOK O3HAKOKO PECYPCIB.

Bropi nepesa HaBirarii € cicok BUOOpY, 3a JOMOMOIOI0 SIKOTO MOYKHA 3Mi-

HIOBaTu BUIIIsiA iHTEepdeiicy. [cHYIOTh Taki mogaHHs cepBepa:

o Cepgep, 1110 BiioOpakae Bci BUH 00’ €KTIB, 3TPYNOBaHi 3a By3J1aMHu.

o [Tanka — BUBOJMTH BCi 00 €KTH, 1110 3rpymoBaHi 3a tumom (puc. 9.39).

o CxoBHIIE — MICTUTB 00’ €KTH 30epiraHHs, 3rpyrnoBaHi 3a By3JIaMH.

o [Iyn — BimoOpakae BipTyasibHI MalllMHU Ta KOHTEHHEpH, IO 3rpYyIOBaHi 3a
MIEBHOIO O3HAKOIO.

Puc. 9.38 Ilonanus y BUIJIsIAi mManku

Bauzy BebO-inTepdeiicy matgopmu Proxmox VE posmimeHa maHenmb xKyp-
Hay. BoHa npu3HadeHa Ay BinoOpaskeHHs IMOAiH, M0 3apa3 BiAOyBalOTHCS y Kila-
crepi. Jlo mpukiamy, BOHA MICTHTh BiIOMOCTiI MpPO CTBOPEHHS HOBOI abo0 yBi-
MKHEHHS iCHYI0UOi BipTyalIbHOI MaIlIWHM.

Tpamumiiino 8 OC Linux pesymsTaTi yeix momii cucreMu 30epiratoThesi B
okpemux (aitnax (log-¢aiinax). IcHye MOXKIHBICTD TIEPETIISLY IIHOTO KYPHATY Y
BeO-iHTep(eiici 3a AOMOMOro MOABIHHOrO KiIAalaHHSA Ha BiIMOBITHOMY 3aITHCi.
TaM Takox MOXKHA ITepepBaTH BUKOHYBaHE 3aBIaHHS.
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3ayBakuMo, III0 TTAHENb BiJOoOpakae 3aBIaHHs 3 YCiX BY3JiB Kiactepa. Too-
TO KOPHCTYBad B PEXHMMI pealbHOTO Yacy MoXe OadHTH, KOJIHM XTOCh 1HIIMHA Ipa-
LIIOE Ha IHIIOMY BY3JIi KJIacTepa.
Cucrema BUaIsie CTapili Ta 3aBepIleHi 3aBAaHHs 3 TaHeNl XKypHaly, moo ix
cnucok O0yB KopoTkuM. IIpoTe KopHucTyBau MOke 3HAWTH X B icTopii 3aBIaHb ma-
HeJl BY3JIiB.
[Tpu BuOOpI enemeHTa i3 nepeBa pecypciB y MaHeNi BMICTY BiJoOpaxaeThbes
iHpopMaris Ta KoH(irypamis BianosigHoro o6’ekra. Ha piBHi maTaneHTpy 006po6-
KM JJAaHUX CUCTEMHHWH aJIMiHICTPaTOp MOXKE OTPUMATH JOCTYII O HAJAIITYBaHb Ta
iHpopMalii Bchoro kinacrepa. ¥ 1bOMY BUIMAAKy OCHOBHHMH JUIsi pOOOTH CHUCTEM-
HOT'0 aJIMiHICTPaTOpa € TaKi pO3.IiJIH:
e [lomyk — 103BOJIsIE 3HAXOMUTH BY3JIM, BIpTyajJbHI MallMHH, KOHTEHHEpH,
CXOBHIIIA Ta MYJH Y BCbOMY KJIacTepi.

o [lincyMOK — J1a€ KOPOTKHH OIJISiI CHIPABHOCTI Ta BHUKOPHCTaHHS PECYPCiB
Kjacrepa.

o Kinacrep — Haziae (yHKIIOHAIBHI MOMXKIJIMBOCTI Ta iH(pOpMaIliio, HEOOXiAHY
TSI CTBOpEHHs ab0 mpueHaHHsI 710 kiaactepa (puc. 9.40).

Puc. 9.40 Indopmanist nmpo xiracrep Proxmox VE

o [lapameTpu — 103BOJIsIE BUKOHATH Ieperiin abo pegaryBaHHs IapaMeTpiB
3a 3aMOBYYBaHHS, [0 CTOCYIOTHCS YChOTO KiIacTepa.

o 30epirannsa — Hagae iHTEpdEHC I yIIpaBIIiHHSI CXOBUIIIAMHA KJlacTepa.

e PesepBHE KOIIOBAaHHS Ja€ MOXIIMBICTH IUIAHYBaTH 3aBJAHHS PE3EPBHOTO
KOMIIOBaHHA B MEXaX yChoro kimacrepa. ToOTo mix gac CTBOpEHHS 3agad
IUIAaHYBaHHS HE Ma€ 3HAYCHHS, HA SIKOMY BY3J UM CXOBHIL 3HAXOISATHCS
00’€KTH pe3epByBaHHS.

o Penikamis — Ja€ MOKITMBICTh HAJIAIITyBaTH CHHXPOHI3AIIO (IyONIOBaH-
Hs1) BM un koHTeliHepiB Ha pi3HUX XOCTaX KiacTepa.

o J103BONM — MICTHTH IHCTPYMEHTH IJISl YIIPABIIIHHS J03BOJIAMH KOPHUCTYBa-
4iB, rpym, APl-TokeHiB, a TakoXX 10 HaMAImTyBaHb aBTEHTH(iKAIIii.

e HA — 3a0e3neuye migBHUIIEHY HOCTYIHICTH 00’ €kTiB Proxmox VE.

130



o ACME — mporionye 3aco0u Ui HaJalTyBaHHS YMHHHAX cepTHU(IKaTiB 3a

nmoroMororo cepeicy Let’s Encrypt.

e bpanaMayep — 103BOJIsIE CTBOPHUTH IIA0JI0HU (inbTpamnii Tpadiky st Kia-

ctepa Proxmox.

Skiio y aepesi 00’ekTiB obpatu meBHHUiT By3on (NOdE), To y maHemi BMiCTy
Oyne BioOpakeHO 1H(POPMAIIi0, KA 32 CTPYKTYPOIO € aHAJIOT1YHOO JI0 TATAIICHT-
py. PosriisiHeMo nesiki 00’€KTH BHBOAY, sKi € crierudigauMu came 1y xocta. Jo
HaWBaKITUBIIINX PO3MLTIB HAJIEKUTh CTATUCTUKA, KA JTA€ MOXJIMBICTH OIIHUTH
3aBaHTaXXEHHs (i3uaHOro cepsepa (puc. 9.41).

Puc. 9.41 CratncTuka BUKOpHCTaHHS pecypciB xocta Proxmox VE

3a gomomororo mocwianas O6omnonka (Shell) amvinictpatop orpumye moc-
Tyn 10 koMmanaHoro inrepgeiicy OC dizununoro cepsepa. Y posaini Cucrema oc-
TynHI TOCayru s KoHpirypyBaHHs Mepexi, SSL-ceprudikaris, agpec DNS-
cepBepiB, 3MIHU CUCTEMHOI0 4acy Ta neperisiy moaiii OC xocra.

9.3.5 Cxoeuwa nname¢popmu Proxmox VE

B ocHoBHOMY miatopMa TPOMOHYE J1Ba MIAXOAU A0 30epeKeHHsS JaHUX —
Ha OCHOBI (hailiB Ta OJIOKIB JaHUX.

36epiranns Ha piBHI ¢aiiniB. TexHomoril 30epiraHHs Ha OCHOBI (haitIoBOro
PiBHS HO3BOJISIOTH OTPUMATH JOCTYH O MOBHO(YHKIIIOHANBHOI (haiIoBOi CHUCTe-
mu (POSIX). l{omo mpakTHKH BUKOPUCTAaHHSA, TO (ailiioBi cXOBHIIA OB THYUKI,
HiXK OJIOYHI CXOBHIIA, 1 JO3BOJISIOTH 30epiratu BMIcT Oynb-sikoro tTumy. Huni ZFS
00IpYHTOBaHO BBa)KAIOTh OCKOHAJIOK (hailIOBOIO CHCTEMOIO, IO MOBHICTIO TiAT-
pumye 3HIMKH Ta KioHu. Sk i mratdopma Apache CloudStack Proxmox VE

30epiranHs Ha piBHI OJIOKIB maHWX. TexXHONOTIsA HO3BOIISIE 30epiraT BEMuKi
HeoOpoOIeHi o0cary JaHuX. 3a3BUUYail HeMOXJIHBO 30epiratu iHmi Qaitmm (ISO,
pe3epBHi Komii, 00pa3u TUCKIB) HA TAKUX THIIAX CXOBHII. BITBIIICTh CydacHHX pe-
armizaii 36epiraHus Ha GJIOYHOMY piBHI TATpUMYOTH 3HIMKH (Shapshot) Ta kioHu
mickie BM. Jlo mpuknmagy RADOS i GlusterFS € e posmogineHnMu crucTeMamy,
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10 TUPAXYIOTh JaHi Ha pi3Hi cxoBuma. OCHOBHI JOCTYITHI THIM CXOBWIIL, IO BH-
KOPUCTOBYIOThCS TaTdopmoro Proxmox VE naBeneno y Tabmwri 9.4.

Tabnuysn 9.4. Ocnoeni munu cxosuuy, AKi RIOMpuMye nramgpopma
Proxmox VE (na ocnosi danux oghiyiitnozo caitmy)

Tun Minxix ChninbHe (Mepe:kHe) cxoBulle | 3HIMKH
NFS (atioBe | Tak Hi
CIFS (atioBe | Tak Hi
Proxmox Backup| o6uasa TaK -
GlusterFS ¢aiinose | Tak Hi
CephFS ¢aiinose | Tak TaK
LVM OyokoBe | Hi Hi
LVM-thin OyoKOBe | Hi TaK
iISCSI/kernel 0J0KOBE | Tak Hi
iSCSI/libiscsi 0J0KOBE | Tak Hi
Ceph/RBD 0J0KOBE | Tak TaK
ZFS over iSCSI | GnokoBe | Tak TaK

Kinbka 3 HaBeneHux cxoui Proxmox VE mpaiioiots i3 ¢opmaroM BipTya-
JIBHUX JMCKIiB Qemu (COW2, mio migpuMye «TOHKe 3abe3neueHHs». TexHomoris
nependavae, 1o Juiie Ti OIOKH, sKi (paKTHYHO BUKOPHCTOBYE rOCTHOBA CHCTEMA,
OynyTh 3amucani B cxoBuile. Lli ¢aiinu He pe3epBylOTh yBeCh BU3HAYCHUIl NPHU
cTBopeHHI BM o0csr naHux, a BUKOPUCTOBYIOTh peajbHO BUKOPUCTAHHN OOCHT.
Taxkwuii miaxiz Ha3MBalOTh TOHKKM 3a0e3nedeHHsM (thin provisioning). Bin mo3Bo-
JISiE CTBOPIOBATH 00pa3H JIUCKIB, SIKI MEPEBHUIIYIOTh O0CAT HasIBHUX HA JaHUW MO-
MeHT OJIOKIB 30epiraHHs. Yci TUIHM CXOBHII, SIKi MiTPUMYIOTh (QYHKIIIIO «MHUTTE-
BHUX 3HIMKIBY», TAKOX MiATPUMYIOTh TOHKE 3a0€3IeUeHHS.

Yes koHpirypartrist cxosuina Proxmox VE 36epiraerbes B TekcToBOMY (haiii
[etc/pvelstorage.cfg. [Tapamerpu, BKa3aHi y HbOMY, PO3IIOBCIOKYETHCS HA BCI BY-
3nmu kiacrepa. Hampukiran, koHQITypallis JOKaIbHOTO CXOBHINA 33 3aMOBUYYBaH-
HSIM Ma€ TaKUuH BUTIAL.

dir: local

path /var/lib/vz
content iso,vztmpl,backup

3anuc BU3HA4A€ NUIAX st 30epiranHs o0’exTiB, Ta ix Tumu (0dpasu 1SO,
mabnoHn Ta pe3epBHi Komii). OCHOBHHMHU 3HaY€HHSMHU BIIACTHBOCTEH CXOBHUII €
TaKi:
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o Nodes (By3/1) — € CIUCKOM IMEH BY3JIiB KJIacTepa, sl IKHX MOXKHA BUKO-
pucTOBYBaTH cxoBHIIe. L[fo BIACTHBICTP MOXKHAa BHKOPHCTOBYBATH IS
OOMEKEHHS JOCTYITY JI0 CXOBHILA IEBHIM Ha0OPOM BY3JiB.

o Content (Bmict). CxoBHIlle MOXKe MiATPUMYBATH KiJlbKa THIIB BMICTY, Ha-
MpUKIIaa 00pa3u BipTyalbHUX AUCKiB, ISO-00pa3u cdrom, mabdaoHu KOH-
TeliHepiB a00 KOpEeHEBI KaTaloru KOHTEHHEPIB.

o Images (o6pasm). Ilinrpumyetses popmar BM KVM-Qemu.

¢ Rootdir — kopeHeBuii katanor ajs 30epiraHHs JaHUX KOHTEHHEPIB.

e Shared (cmispHU# H0CTYM) — 103B0OJIsI€ [I03HAYMTH CXOBHIIE 5K CITIIBHE.

o Disable (BumkHyTH) — MOXKHA BUKOPHCTOBYBATH, 11100 MOBHICTIO BUMKHYTH
CXOBHIIIE.

e Format — gopmar aucka 3a 3amoBuyBaHHsIM (raw|qcow?2|vmdk)

e Snippets (pparmentn) — € aitnaMmu CKpUITIB, 1110 BUKOHYIOThCSI HAa BM 3a
MIEBHHUX YMOB.

9.3.6 Mepearci ¢ ingppacmpyxkmypi Proxmox VE

[Tnatdopma Proxmox VE BukopucroBye Mepexuuii crek OC Linux. Konoi-
rypaiilo Mepexxi MO)KHa BUKOHATH uepe3 BeO-iHTepdeiic abo BixpeaaryBaBIId
daiin /etc/network/interfaces. Tlpore cucrema He 3amucye 3MiHH GE3MOCEPETHBO
1o ¢aiira /etc/network/interfaces. 3amicth 11bOr0 BUKOPHCTOBYETHCS THMYACOBUI
daiin /etc/network/interfaces.new. Ile mae MOXIIHMBICTH TIEPEKOHATHCS Y KOPEKTHO-
CTi 3MiH nepen ix 3acrocyBaHHsIM. Bukopucranus y Bepcii Proxmox VE 7.0 nake-
ta ifupdown?2 3MiHu KoHIrypamii Mepexi 3aCTOCOBYIOThCs 0e3 Nepe3aBaHTaXKeH-
Hs1 Pi3UYHUX CepBepiB.
Hust mpuennanns BM o ¢izuunoi Mepexi miardhopMa BUKOPUCTOBYE 1HTE-
pdeiic vmbr. IToxioHo mo Apache Cloudstack sin € moctom OC Linux, sIKuii MOX-
Ha PO3TJISIATH SIK BIpTYaJbHUI KOMYTATOp, 0 sIKOro npuenHano BM Tta dizuuni
intepdeiicn. Huni mnardopma BUKOPHCTOBYE Taki MpaBuia JUis iIMECHYBaHHS Me-
PEXHUX IPUCTPOIB:
o ethernet-agantepu OTpUMYIOTH iMEHA, 110 TOYHHAIOTHCS 3 CHMBOJIB €N, SKi
BHUKOPHCTOBYIOThCS systemd — mificucteMoro ynpasiinHs ciayxbamu OC
Linux. 3a3HaueHe TpaBWIIO IMEHYBAaHHS BHKOPHUCTOBYETHCS Y CYYaCHHX
Bepcisx, ast Bepcii Proxmox VE 5.0 3acTocoByroThCs cTapi iMeHa, 1o mo-
YUHAIOTHCA 3 eth;

e MOCTH OTpUMYIOTh iMeHa vmbr[N], me N — HOMep MocTa Moxe HaOyBaTH
3Ha4eHb BiJ HyIs 10 4094,

® 3B’S3KM IMEHYIOThCS TToiOHO 10 MocTis: bond[N];

o BipTyansHi sokansHi Mepexi (VLAN) oTpuMyOTh YacTHHY iMeHi Bi Bij-
TIOB1THOTO MEPENKHOT0 MPUCTPOIO, IO SKOI Yepe3 KparKy J0Aa€ThCT HOMEp
(imentudikarop) VLAN, manpukirax enol.50, bondl1.30.
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3aJre)KHO BiJI MOTOYHOI OpraHi3allii Mepexi Ta 00YHCIIOBAIBHIUX PECYPCiB ic-
HYy€ MOXJIMBICTb CIIPOEKTYBATH MEPEXKY BiIMOBIIHO 10 MOCTOBOI Ta MOZIEN 3 Ma-
PIIPYTH3ATOPOM.

Sxmo cepBep Proxmox VE y npuBaTHIN JTOKanbHIH Mepeki BUKOPHCTOBYE
30BHIIIHIN NITI03 ISt JOCTYITY JIO iHTEpHETY, TO HalO1IbII JOLIIBHOI0 € MOCTOBA
MoJeb. Y IbOMY BHUIaAKy KokHa BM maTnme BipTyanbHHiA iHTEpQeiic, miaKiIio-
yeHuii 10 mMocty Proxmox VE (puc. 9.4.2). Koxen xoct (node) BUKOpUCTOBYBa-
THME OKpEeMUi MicT. 3a3HaueHa cxeMa rependadae oOMiH TpadikoM Mik XOCTaMu
(manpuxinan, nodel ta node2). [y bOro BUKOPHUCTOBYETHCS KOMyTaTop SW.

Puc. 9.42 MocTtoBa Monesnn Mepexi B inppacTpykrypi Proxmox VE

Sxumo cepsep Proxmox VE po3miiieHo y XocTHHr-mpoBaiinepa, 10 Halae
3aranpHofoCTyHI IP-afgpecu i roctboBux BM, TO MOLIIBHUM € HaJAIUTyBaHHS
Mepexi BiJIOBIIHO J0 MOJel, sika nependadyac BUKOPUCTAHHS MapIIpyTH3aTopa
(puc. 9.43). Hum mosxe Oytu cepBep Proxmox VE. ¥V nsomMy BHIAIKy CITi/ HAJALI-
TyBaTH IIoHaiiMeHme nBi IP-anpecu — oxHa y 30BHINIHIA Mepexi (iHTepHETi), a
iHma — y mepexi Proxmox VE.

Sk BuaHO 3 pucyHka 9.43 MapIIpyTU3aTOPOM € TPHUCTPii «gW». Y BHIAAKY
SIKIIO €IWHOI0 TyOMnigHOI0 anpecoro € IP-ampeca cepsepa Proxmox VE, to cmin
HANIAIITYBaTH HA HHOMY MaplIpyTH3ailito 3 MackyBauusaM aapec (SNAT — Source
Network Address Translation). Jis goctymy n0 BM i3 Mepexi inTepHeT moTpioHO
HanamryBaty mepeaapecarito moptie (DNAT — Source Network Address Transla-
tion). st mamamrryBanHs mMapmipyrusanii 3 NAT-TiepeTBOpeHHsIM CIti 10 ¢aiina
KOH(ITypaIlii Mepexi J01aTh TaKi PSAKH:
post-up echo 1 > /proc/sys/net/ipv4/ip_forward
post-up iptables -t nat -A POSTROUTING -s ’172.25.63.0/24° -0 enol -j
MASQUERADE
post-down iptables -t nat -D POSTROUTING -s 172.25.63.0/24° -0 enol -j
MASQUERADE
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Puc. 9.43 Mogenas 3 mapmTypu3aTopom Mepe:xi B indppacTpykrypi Proxmox VE

[Tepma komanna BMukae y sapi OC pexxum Mapuipyrusanii. Jpyra 3aniro-
eThes michs iHimianizanii mepexi ta po3Bosisie NAT-nieperBopennst [P-anpec Binn-
paBuukiB (172.25.63.0/24) na BuximHomy intepdeiici (enol). OcranHs KOMaHIa
NpU3HaYeHHs U1 BugaieHHs npasuia NAT-nepeTBopeHb miciasi BAMKHEHHS 1HTe-
poeiicy.

Juist 3a0e3neyeHHs BIAIMOBOCTIMKOCTI 200 i IBUILIEHHS POITYCKHOI 3/IaTHOC-
Ti Mepex miatpopma Proxmox VE BukopucroBye 3B’si3yBaHHs (arperaiito
3’eqHanb — bonding). 3aranoM 1ie TEXHOJNOTIsSI 3B’S3yBaHHS KiTBKOX MEPEKEBUX
a/lanTepiB y OAWH MEPEXKEBUil IPUCTPIM.

OCHOBHUMH pexxuMamu 00’ eHaHHs iHTepdeiiciB € Taki:

o Round-robin (balance-rr), mo mependauae moueprose rnepegaBaHHs Mepe-
JKEBHUX TMAKETiB, MOYMHAIOYH 3 Tepiioro goctymuoro inrepgetica (NIC) Ta
3aKIHYYIOYHM OCTaHHIM.

e AKTHBHE pe3epBHE KomitoBaHHs (active-backup), mpu sikomy BHKOpHCTO-
BYEThCS JIMIIE OJUH MJICTNIUI MepexeBuil anmanrtep. [Hmmit iHtepdeiic
3aJIIOETHCS Y BUIIAJIKY, KOJIU MEPIIUA afanTep BUXOIUTH 3 Jamy.

o XOR (balance-xor), mio 3abe3mneuye mepenaBaHHs JaHUX Ha OCHOBI Bifrmo-
BimHOCTI «BuximHa MAC-aapeca XOR MAC-aapeca mpu3HAYCHHD»

e Broadcast (IIMpPOKOMOBIICHHS), 3a SIKOTO 3/IHCHIOETHCS TEpeIaBaHHs Jaa-
HUX Ha BCi TOCTyIHI MepexHi inTepdeticu. Lleit pexxum 3abe3medye BigmMo-
BOCTIHMKICTb.

o Arperariist [MHaMiYHAX TTOCHIIaHb 3a TpoTokomoMm IEEE 802.3ad (LACP —
Link Aggregation Control Protocol). TIpoTokon cTBOprOE Tpymv arperariii,
SIKi CITUTPHO BHKOPHUCTOBYIOTh OJHAKOBI IMIBHIKICHI IMapaMeTpy Ta HaJall-
TYBaHHS IyIUIEKCY. BHKOpPHCTaHHS PEXHUMY BHUMAara€ BHKOPUCTaHHS Yy
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XMapHii iH(ppacTpykTypi Proxmox VE komyraTopiB, IO MHiITPUMYIOTH
crannapt IEEE 802.3ad.
Hacrynuuii ¢parment aiina /etc/network/interfaces npusnauenuit s
CTBOpEHHS arperyBanHs intepdeiiciB 3acodbamu nportokory LACP.
auto bond0
iface bondO inet static
bond-slaves enol eno2
address 172.25.63.2/24
bond-miimon 100
bond-mode 802.3ad
bond-xmit-hash-policy layer2+3
Huni ogHi€ro 3 HANMOMYISAPHIIINX TEXHOJIOTIH CerMEHTYBAaHHSI MEPEXK € Bip-
TyanbHi JokanbHi Mepexi (VLAN). [Tnatdopma Proxmox VE miarpumye 3a3Hade-
HY TEXHOJIOTi0 y 0a30Biii KoH(piryparii. ¥ xMapHiil iHppacTpyKTypi MOXIIUBI Ki-
JIbKa PEXHUMIB BUKOPHUCTAHHS BIPTyaJIbHHX JIOKAJBHUX Mepex. KopoTrko posris-
HEMO iX.
«Tpaguuiitnay VLAN, sk mouipHiit intepdeiic mocty Linux. Pexxum nepen-
0ayae CTBOPCHHS OKPEMOI0 IMPUCTPOIO it KokHOT VLAN, 1110 0B’ s13aHUM BiAMO-
BiTHMM MocToM. Hampwuknaj, mpu mogaBaHHI 10 MepekHOI KOH(Irypamii xocra
VLAN 3 igentudikatopom 155 y i#oro OC Oyne crBOpeHO IBa iHTepdelic
vmbr0.155. Hacrymuuit ¢pparmenr ¢aiiza /etc/network/interfaces onmcye 3a3naue-
HY KOH}Irypauito:
auto vmbr0.155
iface vmbr0.155 inet static
address 172.25.155.253/24
gateway 172.25.155.254
bridge-ports enp2s0
bridge-stp off
bridge-fd 0

auto vmbr0
iface vmbrO0 inet manual
bridge-ports enp2s0
bridge-stp off
bridge-fd 0

3ayBakuMo, IO MPH IIbOMY OCHOBHHI MOCTOBHH iHTepdeiic 3annuImaeThes,
mpote [P-ampeca mpusHavaeTbes iHTEpQEcy y BipTyanbHiN JOKAIBHIH MEpPExKi.

[Ipo3zopuii pexwM, sxuii iependadae 00i3HAHICTH (AWAreness) MocToBOTO 1H-
Tepdeticy mpo mepenaBaHHS depe3 HbOro Tpadiky, mo mae ter (imeHTndikaTop)
VLAN. KongirypyBanas 3 BeO-iHTepdelicy mmaTopMu Mae BUIILSI SK Ha
puc. 9.44.
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Name:
IPv4/CIDR:
Gateway (IPv4):
IPv6/CIDR:

Edit: Linux Bridge

vmbr{

1722577 253124
1722577 254

Autostart:
VLAN aware:
Bridge ports:

Comment:

enp2sl

Gateway (IPv6):

Advanced

Puc. 9.44 KondirypyBanus «mpo3oporo» mocta s podoru 3 VLAN

VY upomy Bunanaky ciig HanamrysaTd BinnoiaHui VLAN Ha mMepexxHOMY
KOMYTaTOpi Y MaplIpyTHU3aTopi Ta BKazaTH Horo y koxHiii BM, ska maenn mpa-
1foBaTH y 1iit Mepexi (puc. 9.45)

Edit: Network Device (veth)
Name: ethl IPv4: (@) Static () DHCP
MAC address: 2A:D3:EB:F2:B0:83 IPv4/CIDR 172.25.133.5/24
Bridge: vmbr Gateway (IPv4): | 172.25.133|254
VLAN Tag 133 IPv6: (@) Static (O DHCP (O SLAAC
Rate limit (MB/s): | unlimited IPv6/ICIDR None
Firewall
© vev [ ok | reen |

Puc. 9.45 Bkazanns tera VLAN y mapamerpax mepexi BM

Pesxxum OVS VLAN — BipTyanbHa Mepeka BUMara€ BUKOPHCTAHHSI IPOrpam-
Horo Komyraropa Open vSwitch.

Pexxum «I"octroBa VLAN)Y — BipTyanbHa Mepeska KOHDIrypyeThes BCepeu-
Hi OC, sika 3aBanTakeHa Ha BM. Sk Hacmimok ii KOH(IrypyBaHHS HE MOXJIHMBE 3
intepdeiicy Proxmox VE.

9.3.7 Po6oma 3 gipmyanvHumu mawiunamu y XmapHii ingppacmpykmypi
Proxmox VE

[Tnatdopma BUKOPUCTOBYE TiMEpBi30op 3 BiAKpUTHM KozoMm Qemu (ckopoue-
Ha ¢opma Big Quick Emulator). Qemu mpaiitoe 3 miATPUMKOIO PO3IIUPEHD MPOIIe-
copa Bipryamizarmii gepe3 moxyns Linux KVM (Kernel Virtual Machine). ¥V odi-
mifiHii moxymenrarii Proxmox VE Qemu Ta KVM BXHBalOThCS K CHHOHIMH. 3
toukn 30py OC xocra, exzemmuisip BM € mpomecom Qemu, sIKuif Mae TOCTYH IO
JIOKaJIbHUX pecypciB cepBepa. QEmuU NO3BONISE eMYNTIOBATH MATEPUHCBKY IUIATY,
MepexHi aganrepu, korTponepu SCSI, IDE ta SATA, mocmioBHI MOPTH TOIIO.
e mae moxnuBicth QemuU BHKOHYBaTH HeMOIM(DIKOBaHI OMEpAIiifHI CHCTEMH.
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[Ipore Takmii miaxiJ Mae HACHIIKOM 3HIDKEHHSI MPOAYKTHBHOCTI. [y Toro, mo0
3MCHIIUTH el e(peKT BHKOPHCTOBYEThCS MoaubikoBaHi (mapaBipTyali3oBaHi)
npaiiBepu npuctpoie Virtio. ¥V npomy Bunaaky rocteopa OC posmi3Hae, Mo BoHa
TIpaIfioe BCepeauHi rinepsizopa Qemu.

Ipouec crBopennss BM y xmapHiii iHdpactpykTypi Proxmox VE BinOysa-

eThes aHanoriyno o miatgopmu Apache Cloudstack ta mepenbauae npoxomken-
HS KOPUCTYBAUEM TaKHX KPOKIB:
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® BU3HAYCHHS 3arajbHUX HaJalmTyBaHb BM, 10 sSKMX Hajexarh XOCTa, Ha
sikoMy Oyze BukoHyBaTHcsi BM, 11 umcnoBuii inentudikarop ta im’s;

o HanamryBanHs OC, 3okpema, tun Ta Bepeis OC, a takox 1SO-00pa3 a6o
(i3M4HMIA HOCIH, 3 SIKOTO Oy/le BUKOHYBATHCSI BCTAHOBJICHHS;

® CHCTEMHI HaJlalITyBaHHS, 0 BU3HAYAIOTh XapaKTEPUCTUKH MPUCTpoiB BM
(rpadiuHoro amanrepa, AMCKOBUX KOHTPOJEpiB, TuI cuctemu BIOS);

o koH(iryparis >xopcTkoro jaucka — intepdeiic koutpomepa (IDE, SATA,
SCSI, virtio), Tum Kenr-mam’siti, 00¢AT Ta popMaT TUCKa, CXOBHIIE IS HO-
ro 30epiranHs, MBUIKICHI XapakTepucTuku Touio (puc. 9.46);

Create: Virtual Machine

General [0} System Hard Disk CPU Memory Network Confirm

Bus/Device scsl 0 Cache Default (No cache)
SCSI Controller: VirtlO SCSI Discard:

Storage nfs-1

Disk size (GIB): | 32

Format: QEMU image format (qcow2)

SSD emulation Backup
10 thread Skip replication
Read fim

nlimited Read max burst (MB): | default

Write lim

nlimited Write max burst (MB) default

Read limit (ops/s): uni

mited Read max burst (ops): | default

Write limit (ops/s) unlimited Write max burst (ops) default

Puc. 9.46 XapakTepucTHKH KOPCTKOr0 TUCKA

® XapaKTEepUCTUKU IEHTPAIBHOrO IMpoiecopa (MoIenb, KUIbKICTh MPOLECo-
piB, simep) Ta oOCsT oNepaTUBHOI IaM ATi;

® HANANITYBaHHS MEPEXKi, 30KpeMa MICT XOCTa, SIKUi 3a0e3medyBaTuMe J0c-
Tyn BM o mepexi, Ter VLAN (ommionansro), mogens Ta MAC-aapeca
agarnrepa, HasBHITH QinbTpa Tpadiky (OpaHaMayepa) Ta mapaMeTpu ooMe-
JKEHHS MPOITYCKHOI 31aTHOCTI Mepeski (puc. 9.47).



Create: Virtual Machine
General 0s System Hard Disk CPU Memory Confirm

No network device

Bridge: vmbr(Q Model: VirtlO (paravirtualized)
VLAN Tag 133 MAC address: auto

Firewall

Disconnect Rate limit (MB/s): | unlimited

Multigueue:

Puc. 9.47 BusnauenHsi napaMerpiB Mepe:kHOro mpucrpoio BM

HesBakatoun Ha 3HauHY KUIBKICTh HanamTyBaHb, Proxmox VE mpononye
JIOLIJIbHI TIapaMeTpH 3a 3aMOBYYBaHHsSM Uit BipryanbHux mammH (VM). Ilicns
yBIMKHEHHSI cTBOpeHoi BM BinOyzneTbcsi 3aBaHTakeHHS 3 BipTyanbHoro DVD-
NpHUBOY, y sikuii mpueaaano 1SO-o6pas (puc. 9.48).

Puc. 9.48 Beranosaennsi OC Linux Ha BipTyajibHY MallnHy

Buainumo kinbka mapamerpiB koHpirypamii miardpopmu Proxmox VE, siki
MOXYTh OyTH BayXIMBUMHU Y TIpoIieci cTBopeHHss BM:

1. ko B iH(pacTpyKTypi JOCTYIHI Kijbka XxocTiB (N0des), To ciix motypOy-
BaTHCS MPO CIUIbHE CXOBHUIILE, Ut po3MitineHHs 1SO-o00pa3zis. Hum moxke Oy-
TH 3araJIbHOJOCTYIIHA T1AIIKa, CTBOPEHa 3a jjonoMoroto cepsepa NFS.

2. ®opmar BipTyalbHUX JUCKIB 3aJ€XKHUTh Bijl CXOBHIA. Hanpuknan, mpu Bu-
KOPHCTAaHHI JIOKAaJhHOTO CXOBHWINA, IUaTgopMa MpPOMOHye Jume ¢opmar
RAW, nist NFS-cxoBuiia noctynaumu 0yayTh hopmatu rinepsizopis QEMU
ta VMware.

3. Konoirypysauus mapamerpis nmporokoiis TCP/IP sinoysaersest 8 OC.
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[Ipomec cTBOpeHHsI KOHTEHHEPIB € MOJIOHUM 10 BIpTyalIbHUX MAIlIWH, IPOTE

BiH Bi/moBiJae ix crnenudimni, sk Harepexn HamamroBaHux OC. Le mae MOXIIMBICTH

He BHKOHYBaTH BcTaHoBJeHHS OC (HaTOMICTh Ha erami CTBOPEHHs KOHTelHepa

BKa3yeThCsl Mapoiib aaMiHicTpaTtopa). HeoOXimHUM € m1abiioH KOHTeHHepa, SIKHA

MOXKHa 3aBaHTKHUTH 13 3arajlbHOAOCTYIHHX pero3utapiiB. KongirypyBanus ma-
pametpiB TCP/IP Takox BUKOHYIOTh Ha eTali CTBOpeHHs KoHTelHepa (puc. 9.49).

Create: LXC Container )

General Template Root Disk CPU Memory DNS
eth0 IPv4: (@) Static DHCP
auto IPv4/CIDR: None
Bridge: vmbr Gateway (IPv4):
VLAN Tag no VLAN IPv6: (@) Static DHCP () SLAAC
Rate limit (MB/s): | unlimited IPv6/CIDR: None

Firewall Gateway (IPv6):

Puc. 9.49 Bu3sHadeHHs1 mapaMeTpiB Mepe:KHOI0 MPHCTPOI0 KOHTeiiHepa

Skuro icHye motpeba y CTBOPEHHI BEIHMKOI KUTBKOCTI opHOTHUMHMX BM abo
KOHTEHHEpiB, TO CITiJ] KOMitoBaTH (KIOHYBAaTH) 00paHuii ek3eMIuisip. Takox MOXHA
MiITOTYBAaTH OJMH €K3EMIUISAP Ta KOHBEPTYBATH #oro y ma6ion. Lle BUKOHYIOTH 32
JIOIIOMOT'0I0 KOHTEKCHOro MeHio BM y nepeBi o0’exTiB. Ilpu npomy MoxiuBe
crBopens 3B s3anux (linked) abo moBHMX Kormiil. Y mepIioMy BUMAAKY pe3yabTa-
TOM € He3ajexxna BM. HoBa BipTyanbHa MalinHa He BUKOPUCTOBYE JKOIHUX PeCy-
pciB 30epiranHs opurinany. IcHye MOXKIIMBICTH BUOOPY THILIOrO CXOBHUINA Ta 3MIiHU
¢dopmaty 00pa3y aucka. CydacHi qpaiiBepH JUCKIB MiATPUMYIOTh CTBOPEHHS IIBH-
JIKMX 3B’s13aHUX KJIOHIB. Takuil KIIOH € KOMI€I0 JUIS 3aIiCy MOYaTKOBUIT BMICT SIKO-
ro 30iraeTbes 3 BUXITHUMU AaHUMU. CTBOPEHHS OB’ SI3aHOTO KJIOHY BiJIOYBa€THCS
Maiike MHUTTEBO, i CIOYaTKy He 3aiiMae JOJATKOBOTO Micli. IX Ha3MBarOTH
3B’s13aHMMH, OCKIJIbKM HOBHI IIa0JIOH BCE 111€ BUKOPUCTOBYE opuriHai. Hemomu-
(ikoBaHI OJOKM AHWX 3YUTAIOTHCS 3 OPUTIHAIBLHOTO 00pa3y, ajne Moxudikaiii 3a-
MUCYIOTHCS], & TIOTIM 1 3UUTYIOTHCS 3 HOBOTO (paiina.

9.3.8 Ocnoeu aominicmpysannsa oonikosux 3anucie niamgopmu
Proxmox VE

[Tnardopma Proxmox VE miarpumye aBreHTH]IKALIIO KOPUCTYBAYIB 3 JIOKA-
neHOI 623 OC (Linux PAM), 3 katanorie LDAP, Microsoft Active Directory. Ta-
KOXX MOXJIMBAM € BHKOPHCTAHHS IHTETPOBAHOT'O cepBepa aBTeHTH]ikarii Prox-
moxVE. 3a gomomoror o0JTiKOBHX 3aIlCiB KOPUCTYBAUiB, TPYII TA MEXaHI3MY pO-
JIeH aJIMiHICTPAaTOP Ma€ MOXIIMBICTh HAJIAIITYBATH THYYKHH TOCTYII BCiX 00’ €KTIB
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xMapHOi iH(ppacTpykTypu (BM, cXoBHII, XOCTiB TOII0) MOYKHA HaJAIITyBaTH Jie-
TaJbHUHN TOCTYIL.

Proxmox VE 36epirae atpu0OyTi 00JIKOBHX 3alMCiB KOPHCTYBadiB y (aiini
[etc/pveluser.cfg. YV HbOMY He MICTATBCS MapoJli, HATOMICTh JUIsl KOXKHOTO 3aIHCy
BKasyeTbcs Meto] (realm) aBrentudikarii. OOmikoBuit 3amuc ineHTHDIKYEThCS Y
dopmi <morin>@<realm>. KoxxeH 00JiKOBHI 3aIMC MICTUTH JOJATKOBY iH(OpMa-
L0 PO KOpUCTyBaya, 30KpeMa iM’s, MpIi3BHINE, aapecy eNeKTPOHHOI IOLITH,
YJIEHCTBO Y Ipymnax, Kitod 1BodakTopHOi aBTeHTHdiKamii. O0mikoBuid 3amnuc root,
IO BUKOPUCTOBYE MeTO/ aBTeHTUdikarii Linux PAM e ciucteMHnM aamiHicTparo-
pom mnardopMu Ta Mae 10 Hei HeoOMexeHuit noctyn. KokeH KoprcTyBay MoOXe
BXOJIUTH JI0 KUTbKOX rpym. OdiuiiHa ToKyMeHTalis miaTGopMu pajnuTb BUKOPHUC-
TOBYBATH IPYIH JUIs OpraHi3aiii Ta 0OMeXeHHs IIpaB JIOCTYITy KOPUCTYBayYiB.

VY Bumajky, KoM iCHye HEOOXiIHICTh HaJjaTH JIOCTYIT KOPHCTyBa4aM J0 IeB-
HOT0 HabOpYy pecypciB BUKOPUCTOBYIOTH Iyiu. [1ig HUMH po3yMitoTh Habip BipTy-
QIBHUX MalliH, KOHTEHHEPIiB Ta MPHUCTPOIiB 30epiranus. Takuil miaxia qae MOXITHU-
BICTb 3aCTOCYBAaTH OJIHE TIPABHJIO JI0 HA0OPY EIEMEHTIB.

OCHOBHUM METOAOM aBTEHTU(]iKalii KOpuCTyBadiB IIaTGOpMH € BUKOPHC-
tanust Linux PAM. Bin 3a6e3neuye aBropusariiro kopuctyBadis OC xocra. Y BH-
HajKy BUKOPHCTAaHHS y iHGpacTpyKkTypi ABOX XocTiB (Nnodes), obmikoBwuil 3ammc
KOPHCTYBa4 MIOBHHEH iCHYBaTH Ha KOXXHOMY 3 HHX.

st 3a0e3niedeHHst poOOTH OaraTbOX KOPHCTYBauiB JOLUILHO HAaJIalITyBaTH
aBTeHTH(]IKaLiI0 KOpUCTYBadiB Ha ocHOBI karanory LDAP aGo itoro peamizamii
Active Directory [5]. [lns aBrentudikarii notpioHo, mo6 xoct Proxmox VE wmir
BU-KOHYBAaTH 3allUTH JI0 cepBepa KataioriB. Jlo OCHOBHUX MapaMeTpiB, sKi CIij
BKa-3aTH, JJIs aBTeHTUdiKauii 3a nporokosiom LDAP Hanexars:

o |P-anpeca ta mopt LDAP-cepsepa (kouTponepa momeny Active Directory);

® O0JIKOBI JIaHi KOPHCTYBaya 3 MOBHOBAKEHHSMH YHUTAHHS JaHUX 3 KaTallo-

ry (omepariist Bind User);
e arpuOyTH KOpUCTyBada, LIO CIIiJ OTPUMATH 3 KaTajory (TomTa, HaJex-
HICTb JIO TPYIH);

o (GinbTpu A5 0OMEXKEHHS JOCTYITY JI0 TIEBHUX OpraHi3alliifHUX MiIpo3aiiaiB
KaTaJory,

® NOAaTKOBi mapaMeTpu (00'€KTH CHHXpOHI3allii, orepariii 3 HOBUMHU OOJiKO-
BUMH 3aIIUCAMH, BUAAJICHHS iCHYIOUHX);

s BX0oqy B CHCTEMY aIMiHICTPAaTOP MOXKE JOJATH BPYIHY OAWH OONIKOBUH
sammuc (puc. 9.50) a6o BMKOHATH CHHXPOHI3aIlii0 yChOro Karanory. Bkamasi onepa-
1ii BUKOHYIOTB 32 TONIOMOTOI0 KOMaHIHOTO 200 BeO-iHTepdeiicy.
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Puc. 9.50 /lonaBannst 06;1ikoBOr0 3anucy kopucryBada miaargopmu Proxmox VE

st Toro, mo6 KopucTyBad Mir BUKOHATH NIEBHY [Iit0 (HANPHKJIIA, IEPErIisi,
3MiHa a00 BHUJAJICHHS YaCTUHU KOHQIrypauii BipTyallbHOI MalllMHHU), HOMY CIil
HaJaTyu BianoBiaHi go3Boiu. [Inardopma Proxmox VE BukopucToBye cucremy Ke-
pyBaHHs 03BOJIAMU HAa OCHOBI poJjiei 1 MUIsAXiB. 3amuc y TaOJuili JO3BOJIB 103BO-
JIsiE KOPUCTYBAYEBi, TPYIT OfIepIKATH MEBHY POJib MiJ Yac JOCTYIy 70 o0'ekra abo
nusixy. Lle o3Hauae, 1m0 Take NPaBHIIO JAOCTYIly MOXKHA MOJATH Y BUIIIAAI TPIHKH
(UUIX, KOPHUCTYBay, poib), (UUISIX, rpyna, poib) ado (IUIsAX, TEr, POJib), 1€ POIb
MICTUTh HaOip J03BOJEHHX JIil, & IUIIXOM € MEeBHUH 00’ €KT 1HPpPACTPyKTypH, IO
SIKOI'0 3aCTOCOBYETHCS MIPABUJIO.
Posb MoxkHA ysIBUTH siK cicok o3BodiB. [Inardopma Proxmox VE mictuth
HepeiK Hallepes BU3HAYEHUX poiieil, 0a30BUMH cepe] IKUX €:
o Administrator — mae yci MOBHOBa)KEeHHS;
o NOACCess — BificyTHI 103BOJH (BHKOPHUCTOBYETHCS s 3a0OPOHH J0CTY-
my);
e PVEAdMIN — Mae GUIbIIICTh TOBHOBAYXKEHD, A€ HE MOXKE 3MIHIOBATH CHC-
TeMHI HaJallTyBaHHS;
¢ PVEAuditor — mae gocTytt Juiie i 9UTaHHs;
o PVEDatastoreAdmin — mMae MOBHOBayKeHHs ISl CTBOPEHHS Ta BHIIICHHS
JFICKOBOTO TIPOCTOPY LIS CTBOPEHHS PEe3ePBHUX KOIIiH Ta MIa0JIOHIB;
e PVEDatastoreUser — mae mpaBa Al BUIUTEHHS MicCUs TSI Pe3€PBHOTO KO-
MIOBAaHHS Ta MePerJIsily CXOBHIL,
o PVEPoolAdmin — mae mpaBa ay1st BUAUICHHS TTYJTiB;
o PVESYsSAdmin — Mae TOBHOBa)KEHHs ISl CTBOPEHHS CIMCKIB KEpyBaHHS
JOCTYIIOM KOPHCTYBAdYiB, ayIHTy, IOCTYII 0 CHCTEMHOI KOHCOMI Ta Xyp-
HAJIiB,
o PVETemplateUse — mepenbauae mpasa [yist TIEpETIITHY Ta KIOHYBaHHS I1a-
OJIOHIB;
o PVEUserAdmin — Mae TIOBHOBasKEHHS [UTS YIIPABIIiHHSA OOJiKOBUMH 3aITH-
caM# KOpUCTYBadiB;
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o PVEVMAdmMIN — mae yci npasa ajis anqMiHicTpyBanHs BM;

e PVEVMUser — kopuctyBau BM, Bosozi€ ITOBHOBaKEHHSIMHU JUTST TIEPETJIS-
1y, PE3epBHOTO KOIiIOBaHHS, KOH(DITYpyBaHHS IPUCTPOIiB KOHCOI, YIIpaB-
JIHHS )KUBJIEHHSIM BM.

[IpuBineit MOXHa YSBUTH SIK [TPaBO BUKOHYBATH MEBHY Ait0. J{Js criporeHHs
YIIPaBJIiHHS CIIMCKY NPHUBLIEIB 3rPYNOBaHi y podIi, sSIKi MOYXHa BUKOPHCTOBYBATH B
Tabnuii 103BoiiB. [IpuBinei He MOXHA TIPU3HAYUTH OE3MOCEPEITHHO CTOCOBHO KO-
puctyBauiB un nuisixiB. [oBHUI mepelnik NpHUBLIETB MOXKHA 3HAWTH Y odimiidHiN
JOKyMEHTaii aThopMu.

[IpaBa goctyny npu3HayaroThCs 00’ €KTaM, 30KpeMa BIpTyalbHUM MallldHaAM,
CXOBHIIAM abo mynaM pecypciB. Jlist 3BepHEHHs 10 IUX 00’e€KTiB maTdopma BU-
KOPHMCTOBYE IIUISAXH, SIKi MOi0HI 10 daiinoBoi cuctemu. HaBenemo aesiki npukiaan
LIISXIB!

o /nodes/{node} — nutsx g0 meBHoro xocra Proxmox VE;

o /VmS — nuisx MicTuTh yci BM;

o /vms/{vmid} — uuisx mo nesuoi BM;

o /storage/{storeid} — nusix 10 MEBHOTrO CXOBHIIIA.

9.3.8 Ynpasninns nnamegpopmoro Proxmox VE 3a donomozoio
inmepgeiicy komanonozo psaoxka ma APl-pynkuiii

Sk Oyno 3a3HaveHo Buie, Proxmox VE Hanae nocrym yepe3 Beb-inTepdeiic
ZI0 KOHCOJIi KO)KHOTO XOCTa, IO BXOIWTh 10 KiacTepa. BHKOHYIOYM KOMaHIH Y
KOHCOJI1 agMiHicTpaTop Oe3nocepeHbo Kepye CKllaJiHuKaMu iHpactpykrypu. Ha-
BEIEMO KUJIbKa MPHUKJIA/IiB TAKUX KOMaHI:

pvesh get /nodes — BUBOAUTE CIIMCOK XOTIB y KJIacTepi;

pvesh set cluster/options -console html5— 3anitoe iHTepdeiic Ha OCHOBI
HTML, six ocHOBHY KOHCOIH BM;

Juist yripaBiiHHS BipTyanbHUMHU MaiiuHaMu Proxmox VE ichye komanmy gqm,
3a JIOMIOMOTOI0 SIKOT BUKOHYIOTh TaKi oreparii:

e qm start <vmid> — 3amyck BM 3 Bkazaunum igentudikatopom vmid;

e qm stop <vmid> — synuuenns BM 3 Bkazauum igentudikaropom vmid;

e qm suspend <vmid> — npmsynuHenHs BM;

e (M resume <vmid> — sigHOBICHHS poboTH BM;

e qm reboot <vmid> — nmepe3aBaHTaKEHHS;

o qm list — BuBemenus crcky BM, 110 cTBopeHi Ha XOCTi;

e qm clone <vmid> <newid> — cTBOpeHHs TIOBHOrO 260 3B’s3aHOTO JyOITi-

kara (xrona) BM;

e (M migrate <vmid> <target> — mirpartist BM Ha iHmmii xocT;

e qm snapshot <vmid> <snapname> — cTBopeHnHs 3HiMKa BM;

o qm delsnapshot <vmid> <snapname> — BunaseHns 3HiMKa BM;
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e gm config <vmid> — orpumanHs koHbirypauii BM;

e m create <vmid> [ommii] — ctBopeHHss BM 3 BKka3aHHMU OMLIisAMY;

o gm destroy <vmid> — Bunanenust BM;

e qm guest cmd <vmid> <command> — BHKOHaHHS BKa3aHOI KOMaHIH Ha
BM;

e (M guest exec-status <vmid> <pid> — oTpuMaHHs CTaTyCy BUKOHAHHS KO-
MaH/IM 3 iIeHTU(IKaTOpOM Iporecy pid;

e gm guest passwd <vmid> <username> — BCTaHOBJECHH TapOJIs IS KOPH-
cTyBaya USername BipTyaJbHOI MaIlUHY;

o gm importdisk <vmid> <source> <storage> — iMnopTyBaHHs IucKa 3 ¢aii-
Jla Ha BKa3aHe CXOBHIIIE;

Jnis puKiiamy, pe3yapTaToM BUKOHaHHs koMaHau qm config 180 e taki mawni

npo koHdirypariro BM 3 inentudikaropom 180:

o boot: order=scsiO;ide2;net0 — mopsiIOK BUKOPHUCTAHHS TIPUCTPOIB IS 3aBe-
Hraxenusa OC;

e cores: 1 — kinbKicTsh sinep nporecopa BM;

e ide2: local:iso/ubuntu-22.04.2-live-server-amd64.iso,media=
cdrom,size=1929660K — npuenHanmii o6pa3 qucka y npuctpii ide2;

e memory: 2048 — oGcAr ornepaTHBHOI aM’sITi;

e meta: creation-gemu=6.2.0,ctime=1677751941 — BigomocTi Tpo Bepcito
QEMU Ta yac crBopennst BM;

e name: vm2 — Haszsa BM;

e net0:  virtio=AA:3B:0E:40:A6:09,bridge=vmbr0,firewall=1 — Bimomocri
Ipo THIT MEpPEeXHOro ajaamnrepa, iioro MAC-aipecy, MOCTOBUI MPUCTPiit
JUIsl TIPUE/IHAHHS Ta CTAaH MEPEIKHOr0 (inbTpa (YBIMKHEHO);

e numa: 0 — cTaH BUKOPHCTAHHS TEXHOJOrii HEPIBHOMIPHOIO AOCTYIY J10

mam’siTi (BUMKHEHO);

ostype: 126 — i OC;

scsiO: local-lvm:vm-180-disk-0,size=14G — mapameTpu aAnCKa,;

scsihw: virtio-scsi-pci — mani po tum mmau PCI;

smbiosl: uuid=6bd2d7e5-5c96-4042-8854-f9h278b043e4 — BimomocTi Tpo

BIOS BM;

o sockets: 1 — kinbKicTh poIECOpiB.

s poGoTu 3 KOHTEeHHEepaMu iCHye aHaioridyaa 1o gm xomanna pct. o ko-

MaHJ i1t poboTH 3 iHPpacTpykTyporo Proxmox VE Takox Hanexath:
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® pVesSM — yTwiiTa [uis poOOTH 31 CXOBUILIAMU;

e pvesubscription — «meHemKep» MAMHCOK (BUKOPHCTOBYIOTHCS UTS TTi[IT-
PUMKH);

o pveperf — CKpHITT 17151 BAMiPIOBAHHS TIPOAYKTUBHOCTI XOCTIB TUIAT)OPMHU;

o pveceph —3aci6 st po6otu 3 cepricom cxopuir CEPH;



pvenode — yruitita s poOOTH 3 XOCTaMU;
pvesh — intepdeiic s podoru 3 API;
pveam — yTwiTa Ui poOOTH 3 IIa0IOHAMU;
pvecm — 3aci0 AJ1s1 YIpaBTiHHS KIacTepOM;
pVesSr — yruitita Juist KOHQIrypyBaHHS pEILTiKalissMU CXOBHIIL;
pveum — yruiita 11 poOOTH 3 00JIIKOBUMH 3alACaM¥ KOPUCTYBAYiB;
vzdump — yrumiTa [is pe3epBHOro KoriroBanHs BM Ta KOHTeHHEpIB;
ha-manager — «Menemkep» s KOH(IrypyBaHHS TMapaMeTpiB BHCOKOL
MIPOAYKTUBHOCTI IIaT(hOpPMHU.
Proxmox VE BuxopucroBye API-iHtepdeiic, 1o BiamnoBigae apXiTeKTypHOMY
criro REST. s toro, mo6 APl Beakascs RESTful, Bin moBuneHn BiamoizaTu
TaKUM KpUTEPisiM:
® BUKOPHCTAHHS apXiTEeKTypH «KIIIEHT-CEPBEP», SIKY YTBOPIOIOTH KIIIEHTH,
CepBEPH Ta PECYPCH, sIKi KepyroThes 3a gomoMoroto HT TP(S)-3amuris;

® THI 3B’5I3KYy MIXK KJIIEHTOM Ta cepBepoM 0e3 30epexeHHs CTaHy, ToOTO Jia-
HI PO KJTi€HTa HE 30epiraeThCs MiXK 3alUTaMU 1 KOXKEH 3 HUX € OKPEMUM
3BEPTAHHSM;

® BUKOPUCTaHHS KEIyBaHHS, [0 CIPOIIYE B3aEMOJIII0 MK KITIEHTOM Ta cep-

BEPOM.
e craHmaprtu3oBaHa (opMa MOAaHHs JaHuX, Hanpukiaaa y gopmati JSON,
SIKUH € IIPOCTUM Ta MPUIATHUM JI0 aHaJl3y 3 BeO-Opaysepa.

3 nmeranpHOIO JOKyMeHTaliero mono APl MoxkHa o3HalioMmuTHCs 32 Ha odi-
uiiinomy caiiti mwiargpopmu Proxmox VE.

[Moxi6HO o mporenypy BeraHoBieHHs miatdopmu APl BukopucToBye mpo-
tokoi HTTPS Tta mpociayxoBye nopt 3 HomepoM §006. Otox, 6azoBa URL-anpeca
1ust iporo 3amuty API e takoro: https://<URL-axpeca_cepsepa>:8006/api2/json/

[Tapamerpu APl-3amuTy MoXkHa mepenaTv 3a JOINOMOTOI0 CTaHAAPTHHUX Me-
TOZIB!

e yepe3 URL-anpecy;

® BUKOPHCTOBYIOYM THIT BMicTy 'X-WwWw-form-urlencoded' mst 3amuris, 1o

HaxcwiaroTh gadi merogamu PUT ta POST.

Y URL-azpeci MmoxxHa Bka3atu (HopMaT MOBEPHEHHS JaHUX 3amuTy. Y HaBe-
JCHOMY BUIIE MPHUKIAi BHKOPHUCTOBYETHCS 'json', aje MOXXHAa BHKOPHCTOBYBATH
OyIb-sIKe 3 TAKMX 3HAYEHb: jSON, extjs, html, text.

Proxmox VE BukopucToBye aBTeHTH(DIKAI[II0 HA OCHOBI KBUTKAa 200 TOKEHa,
yci 3amuTu 10 AP moBmHHI BKJIIOYaTH KBUTOK y (haimi cookie abo HajmcuimaTu To-
keH API gepes 3aromoBok aBTopm3amii. KBUTOK — 11e TiAnrcaHe BUMAIKOBE TEKC-
TOBE 3HAYCHHS, SKUH MICTUTH iM'sl KOPHUCTYyBada Ta 4acoBY MiTKy. KBuTku mimmu-
CYIOTBCS KITFOUEM aBTEHTH(IKAI] IS BCHOTO KJIacTepa, Ta 3MIHIOIOTh OJTUH pa3 Ha
no0y. Kpim toro, 6ynp-skuit 3anut Ha 3amuc (POST/PUT/DELETE) noBuHeH Mmic-
TuTH ToKeH 3amobiranas CSRF Bcepenunni 3aromoska HTTP.
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Hagenemo npuknan. BukopucroByroun ytuimitTy Postman, otpiuMaeMo K4
Ta TOKEeH 3anobiranHs. J{Jis 1bOro CTBOPHOEMO HOBHH 3aIUT, 3 BUKOPUCTAHHIM Me-
TOIY POST, BKa3yeMO URL https://<URL-
anmpeca_cepepa:8006/api2/json/access/ticket, crBoproemo Bi 3MiHHI JIOTIH i ma-
pOJTb Ta MPUCBOITH iM BiAMOBiHI 3HaueHHs (puc. 9.51).

Puc. 9.51 OTpumanHs KJII04a Ta TOKeHa 3anodiraHas B yruiiti Postman

TOKEHH MOXXKHA CTBOPIOBATH UISI OKPEMHX KOPHCTYBadYiB, i iM MOXHa Hana-
BaTH OKPEMIi TO3BOJIHM Ta MaTH 3aKiHYCHHs, 00 OOMEKHUTH 00CAT 1 TPUBATICTh H0-
crymy. J{ns crBopennst API ciix y mepeBi 06’extiB obpatu Datacenter (puc. 9.52),
Ta ckopucratucs myHkroM API. ITicist uporo mnardopma 3reHepye CeKpeTHU KO
Juist BBeieHoro TokeHa. SIkio Token API Oyzne ckoMrpoMeToBaHui, ioro MoxHa
BiJIKJINKATH, HE BUMUKAIOUHM OOJIIKOBHI 3aIMC KOPUCTYBayYa.

Puc. 9.52 CrBopenns Tokena y Bed-intepdeiici Proxmox VE
Hns toro, mo6 chopmyBarn 3anut BukIMKy APl cmin crBoputu aiin

cookie, skuit Oyme MicTHTH OTpUMaHWi i3 3anmTy Kimrod (prc. 9.51). V sramaniit
yrumiti Postman crBopenns ¢aiina cookie mae Takmii Burisin (prc. 9.53). Otpu-
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MaHI/IfI 3 rlor[epe,quoro KpOKy KJIKOY, HpI/ICBOIOIOTI) SAK 3HAYCHHI 3MiHHOI
PVEAuthCookie.

Puc. 9.53 OTpumanHs KJII04a Ta TOKeHa 3anodiraHHs B yruiaiti Postman

BukopucroByroun neit ¢aiin, moxxna Haacunatu APl-3amutun 10 cepBepa
Proxmox VE. Hanpuknan, uepe3 Haacunanus 3anuty merogoM GET 3a agpecoro
https://<URL-anpeca_cepsepa:8006/api2/json/nodes/ MoOkHa OTpUMATH CITHCOK
xocTiB Kinacrepa (puc. 9.54) abo BimomMocTi mpo KOHKpeTHH# 3 Hux https://[<URL-
ampeca_cepsepa:8006/api2/json/nodes/<HazBa_ xocta>/status.

Puc. 9.54 OrpumanHsi JaHUX PO XOCT 3a gonomMoror 3anuty 10 APl Proxmox VE
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10. JABOPATOPHUM TIPAKTUKYM
Jlabopamopna poooma Nel
Tema: Po3ropranns xmapHoro nakery Google Workspace

Mema pobomu: (hopmysanns ymikb peecmpayii ma no4amro8020
KoH@ieypysanns nakemy xmapnux cepgicie Google Workspace oz
oceimu.

1. VY Buknagaya otpuMaTH iH(POPMAIIiIO PO JaHi OpraHi3aiii Ta Ha3By iHTEp-
HET-JIOMEHY, BHKOPHCTOBYIOUH SIKi 3apeecTpyBaTH KOPIIOPATUBHHK OOJIKO-
Buit 3anc Google Workspace st ocBiTi. 3alIOBHUTH TAOIHITO.

Nes/n Hist Expanna konist

2. IlinTBepAUTH BIACHICTH IHTEPHET-IIOMEHY, CTBOPHBIIN Y HHOMY 3aIIHC TUITY
TXT. 3anoBHUTH TAOIHITO:

Nez/m Mist Expanna konis

3. IepeBiputu crartyc JineHsii xMapHoro nakery. CTBOPUTH HOBHH 3aIlUT Ha
OTpUMaHHS akajeMiuHol miamucku s cepsiciB Google Workspace. 3armos-
HUTH TaOIULIO:

Nes/m Hist ExpanHa komist

4. TlpoBectn KOH(OITYpyBaHHSI IHTEPHET-IOMEHY Opraizaiii, pomaBuu MX-
3aIucy, sIKi 3a0e3MeuyloTh MapUIPYTU3aIlii0 eleKTPOHHOI nomTH. Bukopuc-
toBytoud yruwiitu OC abo iHTepHET-CepBiCH MEePEeBIPUTH KOPEKTHICTh HaJalll-
TyBaHb. 3aIIOBHUTH TAOIHIIIO:

Nes/m Hist Expanna komist

5. CnopoekTyBaTé CTPYKTypy OpraHi3aIliifHMX MiApPO3IUTIB OCBITHBOTO 3aKia-
ny:
® yypj — IMiIPO3IiNT HAWBHIIIOTO PiBHS,
® yyyumeni —IiIPO3ALTT HAMBHIIIOTO PiBHS,
® aominicmpayis —TiIPO3iT HAHBHIIOTO PiBHS.

6. VY miapo3mini «yumi» CTBOPUTH CTPYKTYPY BIAMOBIIHO 70 PO3MOILTY AiTei
3a KJIacaMH. 3aIlOBHUTH TAOJIHUIIO:
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Nez/m Hin Expanna komist

7. Ha cropinni «Kopucmyeayi» naHeni aJMiHICTpyBaHHs 3aBaHTaKUTH I1a0-
JIOH CJIEKTPOHHOI TAaOJUIN [T JOAaBaHHS OOJIIKOBUX 3aIlUCIB. 3allOBHUTH iX
OKpEMO JUIsl KOYKHOTO ITiPO3/1iTy, BBIBIIH JaHI Y TaKi MoJIsi:

o imM'st (First Name);

o mpi3Buire (Last Name);

e asipeca enexTponHoi oty (Email);
o mapois (Password).

8. Buxonatu iMmnopr i3 crBopeHux Tabmuip. [lepeBipuTH KOPEKTHICTh aTpH-
OyTiB CTBOPEHUX OOJIIKOBHX 3aITUCIB. 3aIIOBHUTH TaOJIUIIIO:

Nez/m Hin Expanna komist

9. TlepeBipTe KOPEKTHICTh IMIIOPTY, 3aPEECTPYBABIINCH 3 BUKOPHCTAHHIM Jia-
HHX KUTBKOX OOJIIKOBUX 3aITUCIB.
10. ITocitoBHO BUKOHAWTE 3aB/aHHs 7-8 IIsl yCIX MiJPO3/iIiB OCBITHHOTO 3a-
KIamy.
11. CtBopuTH TaKi 00JIIKOBI 3aIMCH TPYIT U TAKHX KaTEropii KOPUCTYBayiB:
o teachers — yuureni;
o staff — mepconan mkomu;
o pupils — yci yui;
® cpynu, Ki BIANOBIJAIOTh KJIACAM IIIKOJH.
Jopaiitn 10 HUX BIAMOBiMHI OOJIIKOBI 3aITUCH KOPUCTYBa4iB. 3allOBHUTH
TaOIULIIO:

Nes/m Hist Expanna komist

12. BctaHOBHUTH TaKi PiBHI IOCTYITY IO CTBOPEHUX TPYIL:
o teachers, staff —3aranmsHODOCTYIIHNIA;
o TpyImH OKpeMuX Kiacis (7a, 7b... ) — komanmHwMi;
® yci YyHi — «JTUIIIE TIOB1AOMIICHHSY.
3amoBHUTH TAOIHULIIO:

Nesz/n His Expanna konist

13.TlepeBipuTH KOPEKTHICTH CTBOPEHHS Ta HAJaHHS JOCTYIY 10 OOJIIKOBHUX
3aIKCiB, HAMICIABINM €IEKTPOHHI JIMCTH Ha 3a3HA4YeHi y 3aBJaHHS TPYIOBI
aapecy. 3alTOBHUTH TaOJHIIO:

Nosz/n BinnpaBuuk OnepixyBau Pe3yabTaT HaICMJIaHHS
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14. BctaHOBUTH TIpaBWIIa, IO 3a00POHSIIOTH JOCTYN YYHSAM 5-6 KJIaciB J0 cep-
Bicy BiJleOKOH(epeHIiii Ta HaJCWIaHHS MUTTEBUX IoBigoMieHs Meet. ITepe-
BipUTH KOPEKTHICTh HAJAIITYBAaHb T 3aIIOBHUTH TAOJHUIIIO

Nez/m Hin Expanna xomist

15. CTBOpUTH POJIb «KAACHUL KepigHUKY, IS AKOI MependaduuTH MOXKIIUBICTh
BUKOHAHHS TaKuX HiM:
® DiBEHb ITAPO3IUTY — TIEPErIs (YUTaHHS) Ta OHOBJICHHS TAHUX;
® piBeHb OOJIIKOBHX 3allMCiB KOPUCTYBadiB — CTBOPEHHS, Mepersy (YnTaH-
Hs), OHOBJICHHS (TIepeiiMeHyBaHHs, 3MiHa MapolliB, podoTa 3 TCeBJIOHIMA-
MH) JaHHX.
3anoBHUTH TAOJINIIIO

Nez/m Hin Expanna xomist

16. OGnikoBUM 3aIicaM KJIACHUX KEPIBHHUKIB JeNeryBaTu BU3HAUYCHI y morepe-
JTHHOMY 3aBJIaHHI MOBHOBa)KEHHs. [IepeBipUTH KOPEKTHICTh HaJallTyBaHb Ta
3aII0BHUTH TAOJIULIFO

Nesz/n Hist Expanna konis
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Jlabopamopna poooma Ne2
Tema: AnminicTpyBannsi nomrrosoro cepsicy Gmail

Mema pobomu: ¢opmysanns yMiHb KOHDIZYDYEAHHS XMAPHO2O cep-
sicy Gmail.

1. BukopucroByrouu iHTepdeiic aamiHicTpaTopa, a TAaKOX YTHUIIITH KOMaH/IHO-
ro psinka OC, mepeBipuTy HaTANITYBAHHS MapIIPyTH3aIil MOMWITH I 3apeec-
TpoBanoro gomeny Google Workspace. 3a HeoOXiHOCTI CTBOPHUTH MOTPiOHI
3anucu ceppicy DNS. 3anoBHuTH Tabnuigo:

Nez/m Hin Expanna xomist

2. TlepeBipuTH KOPEKTHICTh HaJalITyBaHb IOIITOBOIO CEPBICY, HaJiCJaBIIN
JIUCTH 3 aJpecaMy OTpUMYyBaua, sIKi HaJleXaTh JOMeHy. BukopucTatu Kopuc-
TyBalpkuil iHTepdeiic cepsicy Gmail, a TakoXk MpoaHai3yBaBIIH CTATUCTHKY
XKypHaJly HaJICWIAHHS ¥ OTPHMAaHHS IOBIIOMJIEHb Y PO3ALNI «36imuy. 3amoB-
HUTH TAOJIHUIIO:

Nes/m Hist Expanna komist

3. AKTHMBYBaTH BUKOPHCTAaHHS Y IOMEHI CIIJIbHOI aJjpecHoi KHUrH. Jl03BOIHUTH
BUBEJICHHS yCIX aJpec eJIeKTPOHHOI MOILITH Ta BiJI0OpaXkeHHs Juiie npodinais
KOPHCTYBa4iB, SIKi HAJIEXKATh JOMCHY.

4. J103BONHMTH KOPUCTYyBayaM 3MIHIOBATH (DOTO y BIACHOMY Npodii.

5. TlepeBipuTH KOPEKTHICTh HAALITYBAaHb, BUKOHAHUX Y 3aBIaHHsX 4-5 Ta 3a-
TOBHUTH TAOJIHUIIO:

Nes/m Hist Expanna komist

6. 3a BKa3iBKOIO BHKJIAJaya JA0IaTh Kiibka IP- Ta MOMEHHHX ampec 10 CIHCKY
JIO3BOJICHUX BIJMPABHUKIB, JI0 SKUX HE 3aCTOCOBYBATH (PUIBTPH CIIaMy.
7. TlepeBipuTH KOPEKTHICTH HAJIAIITYBAHb Ta 3AIIOBHUTH TAOIUIIO:

Nes/m Hist Expanna xomist

8. 3a Bka3iBKOI BHKJIAJaya JA01aTh Kijbka IP- Ta TOMEHHHX ampec 10 CIHCKY
3a00pOHEHHX BiANPABHUKIB.
9. TlepeBipHTH KOPEKTHICTh HAJNAIITYBAHb TA 3a[IOBHUTH TAOJIHUIIO:

Nosz/n Hist Expanna komist
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10. YV xopucTyBalpKiX HaTATyBaHHSAX cepBicy Gmail mogatu ineTp, s aB-
TOMATHYHOTO IIEPEHECEHHs JINCTIB IMEBHOTO BiJNpaBHUKA A0 manku Cram.
[epeBipuTH SIK EPEKPUBAIOTHCS i HAJTANMITYBaHHA 3 TTapaMeTpamH, siKi Oymnn
BCTaHOBJIEHHI Yy 3aBAaHHAX 6 Ta 8. 3aNOBHUTH TaOIUIYO Ta MOSICHUTH PE3YIIb-
TaT.

Nez/m Hin Expanna xomist

11. HanamryBaTi MapHIpyTH3aIliio yCiX IOBiZOMJICHb Ha IHIIMH ITOLIITOBHN
cepBep (3a BKa3iBKOI BUKianaya). [lepeBipuTi KOpEKTHICTh HalAlITyBaHb Ta
3alOBHUTH TaOJIULIIO:

Nez/m Hin Expanna komist

12. Cteoputn 00miKOBHil 3amic KOpUCTyBada nonexistent. V mexax goMeHy
nepecnpsIMyBaTH yci €IeKTPOHHI NOBIZOMIIEHHS 3 HENPaBUJIBHUMH a/Ipecamu
NpU3HAYCHHs Ha aJIpecy nonexistent@<wuazea_oomeny>. IlepeBipuTi Kopek-
THICTbh HaJIAlITyBaHb Ta 3aIIOBHUTH TAOJHIIIO:

Nes/n Hist Expanna konis

13. Jlo3BosiuTH KOpHCTYBauaMm 3MiHIOBaTH TeMu o¢opMIeHHS iHTepdeicy
Gmail. [TepeBipuTH KOPEKTHICTh HAJIAIITYBAHb.

14. KopuctyBayam 3 migposmainis teachers ta staff mozsonutu orpumansst mosi-
JomiieHb 3a npotokoiom POP3. TlepeBipuTH KOpPEKTHICTh HalAlTYBaHb Ta
3aIIOBHUTHU TaOIHUIIIO:

Nes/m Hist Expanna komist

15. KopucTyBadam 3 mifpo3midxy pupilsS mo3BonuTu aBTOMaTHYHE HAJICHIAHHS
CHOBIIIEHb PO MPOYHUTAHHS JIUCTA Y Mexax JoMeHy. KopucryBauam 3 mij-
posminis teachers ta staff mosBonuTH HagcHUIaHHS 3a3HAYEHHUX CIOBIICHD Ha
OyIb-SKy azapecy, HONepeIHbO OTPUMABIIM iX 3romy. [lepeBipuTH KOPEKT-
HICTh HAJAIITYBAHb Ta 3aIIOBHUTH TAOIIHITIO:

Nesz/n His Expanna konist

16. Jlns xopucryBauiB migposainy staff mossomurn memerysatu moctym mo ix
CKPHHBOK. [lepeBipuTH KOPEKTHICTh HAJAIITYBaHb Ta 3aIIOBHUTH TAOJIHITIO:

Nesz/n Hist Expanna konist
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17. lo3BonuTH KOpUCTyBadam 3 miapo3nainiB teachers ta staff asromatnuno me-
pecuiiaTH BXiJHI JIMCTH Ha iHIITYy ajpecy. IlepeBipuTH KOPEKTHICTh HaJamTy-
BaHb Ta 3aITOBHUTH TaOJIHINIO:

Nez/m Hin Expanna xomist

18. [l ob6mikoBoro 3amucy kopuctysada dir mepeagpecyBatd ycro BXiJHY KO-
PECIIOH/ICHIIII0 Ha BKa3aHy BUKJIAJauyeM TOMTOBY anpecy. [lepeBiputu kope-
KTHICTh HAJNAIITYBaHb Ta 3a[IOBHUTH TaOIUIIIO:

Nez/m Hin Expanna xomist

19. JIns migpo3ainy pupils HajamTyBaTH mepeBipKy BXiTHUX MOBiIOMIICHb Ha
BiJIMOBiIHICTH IEBHOMY BMicTy. [TOBiOMIICHHSI MOXKYTh OYTH HaJiciaHi K y
MeXax JIOMEHY, Tak 1 30BHIIIHIMH BignpaBHUKamMu. CTBOpUTH QiNbTp, KU
NepeBIpATUME TOBIJIOMJICHHSI Ha HAsBHICTh CJiJI HEHOPMATUBHOI JICKCHUKH.
BusiBiieH1 MMOBiIOMIJICHHS CJiJ1 BUIANSTH. [lepeBipuTH KOPEKTHICTh HalallTy-
BaHb Ta 3a[IOBHUTH TaOJIUIIO:

Nes/n Hist Expanna konis

20.CtBoputr kapantun advertising. Jlns ycboro JgoMeHy CTBOPHTH (inbTp,
SIKMH TIepeBIpATHME 3aroJIOBOK Ta TiJIO MOBIJOMIICHHSI HA HasBHICTh peKIaM-
HOro BMicTy. BusiBIIeHI MOBiJOMIICHHS CJIi/I IOMIILATH JI0 KAPaHTHHY.

21. ITepeBipiTH KOPEKTHICTh HAJIAIITYBAHb Ta 3a[IOBHUTH TaOJIHUIIIO:

Nes/m Hist Expanna komist

22. BUKOPUCTOBYIOUH PO3ALT «38imu», MEPErisiHyTH pe3ylbTaTH BHKOHAHUX
HAJNAIITYBaHb y 3aBAaHHX 15-25. 3anoBHUTH TaONHIIO:

Nes/m Hist Expanna komist

23. OTpuMaTH CTaTHCTHKY y rpadidHoMy ab0 TaOIUYHOMY MOJAHHI:
® BUKOPUCTaHHS KOpHCTYBadamu cepBicy Gmail;
® HaJCWJIaHHS Ta OJICp>KaHHA MOBIIOMIICHb y MEXaxX IOMEHY.
® MIeperTiK KOPUCTYBAadiB, AKi 3MiHCHIOBAIN aBTEHTU(IKALIIO MPOTATOM I€B-
HOI JIaTH.
3amroBHUTH TaOJINIIO:

Nesz/n Hist Expanna konist
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Jlabopamopna poooma Ne3
Tema: Podora 3 xmapuum cepBicom Google Iuck

Mema pobomu: ¢opmysanns ymMiHb UKOPUCAHHI MA KOHQI2ypy-
eanms xmapnozo cepgicy Google J[uck.

1. V intepoeiici aaMinictpatopa s opraizamii teachers mo3BOJHUTH BHKO-
pHUCTaHHS CHUIBHUX JHUCKIB. 3aIOBHUTH TaOJIHIO.

Nez/m Hin Expanna komist

2. CTBOpUTH CHUTBHUHN IUCK «/[oKymMenmayisny, 10 SKOTO HaJaTh Taki mapame-
TpPU JOCTYILY:
® JIOCTYII JUIs Meperyisiay i KOMeHTyBaHHs rpymi teachers, sika mictutb 0651i-
KOBI 3aIIUCH YIHUTENIB MIKOJH;
e jf0CTyM Juts pemaryBanus rpymi Staff, ska MicTuTh 00miKOBI 3amicH aaMiHi-
CTpalii IKOJIH;
3anoBHUTH TAOIHULIIO.

Nes/m Hist ExpanHa komist

3. CrBoputu Ha HhOMY nanky Classes, y sikili CTBOPUTH JIEPEBO MAIOK, sKa Bi-
JIMOBIJIA€ CTPYKTYPI KIIACIB.
4. ]Jlo mamku Kjacy HaJaTH Taki HpaBuia JOCTYITy:
® JIOCTYII JJIsl IEperyisily i KOMEHTYBaHHS TPYII, SIKa MICTUTh OOJIIKOBI 3aru-
CH Y4HIB KJIacy (Hampukiaz, 7a, 70);
® JIOCTYII JJIsl Ieperyisily i KOMEHTYBaHHSI TPYIIi, SIKa MICTUTh OOJIIKOBI 3aITu-
cu yaurenis mkonu (teachers);
e jocTym i peraryBanus rpymi Staff, ska mictuts 06iKOBI aaMmiHicTpartii
IIIKOJTH;
3aIroBHUTH TAOJINIIIO.

Nes/m Hist Expanna xomnist

Ha cninpHOMY OMCKY CTBOPUTH IIAOJIOH JKYpHAITY YCHIIIHOCTI, JJIS TIEBHOT'O
knacy. Hanpuknan, wabnon_sicypuan_7a_2017-18. Ha nepiumii apkymr tabd-
T Yuni TOMAaTH CIIMCOK Y9HIB Ta Ha3BH TeM (puc. 5.10).

Puc. 5.10 La6s0H Tadauui-kypHaay
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5. BukopucroByroun mabnoH wabnon_scypuanr _7a_2017-18, crBoputH Tab-
o orcypran_7a_2017-18. Y HbOMY CKOMIIOBATH JIHCT « Yuniy, SIKUH Ha3Ba-
TH «Mamemamukay. 3aXUCTUTH apKylll «MaTeMAaTHKay», HaJaBIIM NpaBa Ha
HOro pemaryBaHHs OOJIKOBOMY 3aIliCy BYHTENS MaTEeMaTHKH. 3allOBHUTU
TaOJIHIIO.

Nez/m Hin Expanna xomist

6. Ha cninpHOMY TUCKY CTBOPHTH NAIKy «Apxi6y», 10 KO HaaTH JOCTYII IS
penaryBanHs rpymnam teachers ra staff. 3amoBuutu TabHIIO.

Nez/m Hin Expanna xomist

7. Y Mexax JOMEHY 3a00pOHUTH OOJIIKOBHM 3aIliicaM HaJaBaTH JOCTYI KOPH-
CTyBauam, sIKi He HaJIe)KaTh OpraHizaiii. 3aroBHUTH TaOJUIIO.

Nez/m Hin Expanna xomist

st migposminie teachers ta staff gosBomuri HamaBaTé moCTym KOpHCTyBa-
yaMm, 110 He HaJIS)KaTh OpraHi3aiii. 3aOBHUTH TAOJHIIO.

Nez/m Mist Expanna komnist

8. V¥V mexax nomMeHy 3a00pOHMTH OOJIIKOBUM 3alucaM HaJaBaTH JOCTYI 3a
MOCHJIAHHSIM KOPHUCTYBauaM, siki He Hajexarthb oprasizaii. [lepeBipuru kope-
KTHICTh BCTAHOBJICHUX NApaMeTpiB. 3alIOBHUTH TAOJIUIIIO.

Nes/m Hist Expanna komist

9. Jlns migposminie teachers ta staff mozsonuTn HamaBaTh JOCTYN 3a MOCH-
JIAHHSIM KOpPHCTyBadaM, IO HE HaJiexaTh opraHizaiii. [lepeBipuTu KOpekT-
HICTh BCTAHOBJICHHX ITapaMeTpiB. 3alIOBHUTH TAOJIUIIO.

Nes/m Hist Expanna komist

10. I mimposminie teachers ta staff mossomuti kopucTyBauaMm mepeHOCHTH
cBoi (aitnm Ha crinbHi [ucku. TlepeBipuTH KOPEKTHICTh BCTAHOBJICHHX Ta-
pameTpiB. 3amOBHUTH TAOJIHIIIO.

Nes/m Hist Expanna xomist

11.V Mexax IOMEHY IO3BOJUTH KOPUCTYBauaM BMHKATH IO AWCKA OQIIaiiH-
JIOCTYII Ta BUKOPHUCTOBYBaTH KiieHTa Google Jlicka. 3aloBHUTH TaOIUIIO.

Nesz/n Hist Expanna komist
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Jlabopamopna poooma Ned

Tema: Po6ora 3 xmapuum cepBicom Google Calendar

Mema pobomu: popmysants yminb GUKOPUCMAHHSL MA KOHDieypy-
sanns xmapnozo cepsicy Google Calendar.

1. BukopuctoByrouu iHTepdeiic aamirictparopa cepricy Google Calendar,

Just miaposainy staff BBectu mani mpo pecypcu mIKoH:

® OyIiBIIS IKOJHM — Ma€ MEPIIUH Ta JPYTUil TOBEPXH;

e QyHKIIT pecypciB — JomIKa, KOMITIOTEpP BUKIIaJada, KOMIT'IOTEpH Y4HIB,
JIOCTYII 0 iHTEPHETY, ITPOEKTOP.
3anoBHUTHU TAOIHUIIO:

Nes/n Hist Expanna konist

2. CrBopuTH TaKi pecypcu — KabiHeTH (KJacHi KIMHATH) [IIKOJH;

® YKpaiHChKOI MOBM — 3HaXOAUThCA Ha 1-my moBepci, MicTkicTh 30 yuHIB,
HasBHICTE JIOLIKH;

e icTopil — 3HaxoAuThcs Ha 1-my moBepci, MicTKicTh 30 y4HIB, HasIBHICTH
JOLIKH Ta IPOEKTOPA;

® MaTEMaTUKH — 3HAXOIMThCs Ha 1-My moBepci, MicTkicTh 30 yuHIB, HasB-
HICTh JOLIKH, KOMII'TOTEpa BUUTENS Ta IPOEKTOPa;

o (i3uKU — 3HaXOMUTHCS Ha 2-My moBepci, MicTkicTh 30 y4HIB, HasIBHICTb
JOLIKH, KOMIT'IOTepa BYUTENA, IIPOEKTOpa Ta JOCTYILY 10 IHTEPHETY;

® iHpOpMATHUKU — 3HAXOAUTHCS HA 2-My MOBepci, MicTKicTh 15 y4HIB, HasB-
HICTh YYUTEIBCHKOI'O T4 YUYHIBCHKHX KOMIT'FOTEPIB, MPOEKTOPA Ta JOCTYILY
JI0 IHTEpHETY.
3anoBHUTH TAOJIULIIO:

Nes/m Hist Expanna komist

3. Croputu HoBwuii kaneniap 3 TaKMMU NapamMeTpaMH:
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Ha3Ba — «Posknao 7-ay,

oruc — «Posxnao 7-a knacy 2017-18 naguanvnozo poky»;

3a00pOHa aBTOMATUYHOTO MIPUHHATTS 3aIpOLICHb;

BIJICYTHICTH JOCTYIY IO KaJleHIaps UL yCiX KOPUCTYBAUiB OpraHi3arlii;
IOCTYII UIsl HEePerisiAy MMOiN KaleHaapsi KopucTyBadam rpyn teachers ta
Ta;

® JIOCTYII JUIsl peJaryBaHHs IOJIH, a TAKOXX KEPYBaHHS CIIUIBHUM IOCTYIIOM
KaJyleHIapst KopuctyBauam rpymu staff;




® BiJICYTHICTH CIIOBIIIEHb IIPO HOBI MO Ta 3aXOIM, SIKI TPUBAIOTH TN
JICHB;

® HAJICWJIaHHS CIIOBIIIEHb €JICKTPOHHOIO MOIMTO Ta SMS mpo 3MiHeHi abo
CKacoBaHi MOIii;
3aroBHUTH TAOJHUITO:

Nez/m Hin Expanna xomist

4. 3apeectpyBatucs y cepici Google Calendar mig 00MiKOBUM 3aIHCOM ITiJI-
posainy teachers. Cteoputu kaneHgap «Mii po3knady 3 TAKAMHU MapaMerpa-
MHU:

e onuc — «Bracnuii posknao ypoxie 2017-18 nasuanbHo2o pokyy;

® JI03BLJI aBTOMaTHYHOTO NIPHUHHSATTSI HEKOH(UIIKTHHUX 3aIpOILIEeHb;

® BiJICYTHICTB JIOCTYILY O KaJIeHapsl UIsl yCiX KOPHCTyBadiB OpraHizarlii;

® HasBHICTb CNOBILIIEHb €JIEKTPOHHOIO MOIITOI Ta SMS 1po HOBI, 3MiHEHI Ta
cKacoBaHi Mmomii;

3arnoBHUTH TAOJIHIIIO:

Nez/m Mist Expanna komnisi

5. 3apeectpyBartucs y cepici Google Calendar min 0071iKOBUM 3amicoM Tij-
posminy staff. Jlomatu 1o xanenmaps «Posxiad 7-a» momii 3rigHO JaHux Tab-
JIAL:

Ha3sBa ypoky JleHb THIKHS Yac ypoky Yuureab Kao6iner
yKpaiHCbKa MOBa TIOHETIJIOK 8:30-9:15 teacherl YKp. MOBU
yKpaiHCbKa MOBa BIBTOpPOK 10:20-11:05 teacherl YKp. MOBU
yKpaiHCbKa MOBa 4eTBep 8:30-9:15 teacherl ¢hizuku

anrebpa MTOHE/IIJIOK 11:15-12:00 teacher2 MaTeMaTHKN
anrebpa cepena 11:15-12:00 teacher2 Gbizuku
¢izuka TIOHET1JIOK 9:20-10:10 teacher3 (hizuku
¢izuka 4eTBep 12:20-13:05 teacher3 hizuku
iH(pOopMaTHKa cepena 10:20-11:05 teacher4 iHpOpMaTUKH

BceranoBuTH Taki mapaMeTpH Mmomiit:

e Ha3Ba MOl — BiAMIOBiIa€ HA3Bi YPOKY;

® IOTIYKHEBA TOBTOPIOBAHICTh;

® po3TanryBaHHA (KIMHATH) — BiAMIOBAHO TaOmHIIL;

® BiJICYTHICTB BiJICO/I3BIHKIB;

® HAJICHIIaHHS 3aIpOIICHHS BiAIIOBIAHOMY YYHTEINO, JO3BLI HOMy HaJcuia-
TH 3aMPOIICHHS 1HIINM KOPUCTYBa4YaM;

3aroBHUTH TaOJINIIO:

Nosz/n Hist Expanna komist
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6. 3apeectpyBatucs y ceppici Google Calendar mif 0OJMiKOBHM 3amycoM Tij-
posminy teachers. IlepeBipuTy HasIBHICTH MO y KaneHAApi «Mill po3kiaoy.
3arnoBHUTH TAOJIHITIO:

Nez/m Hin Expanna xomist

7. 3apeectpyBatucs y cepici Google Calendar i 00JiKOBHUM 3ammucoM Iij-
posniny 7a. IlepeBipuT AOCTYIHICTh KayieHnaps «Posknad 7-a». Y BUIAIKY
HeoOXiTHOCTI, fonaty Horo. BuzHauurty, ki [ii 3 TOAISIMHU JOCTYIIHI 3apeecT-
POBaHOMY KOPHCTYBa4eBi. 3alIOBHUTH TaOJIHIIFO:

Nez/m Hin Expanna xomist

8. s migposmaiaie pupils 3a60poHKUTH 0GJIIKOBUM 3amucaM HaJaBaTH JOCTYI
JI0 TIONifl KOpHUCTYyBauaMm, siKi He Hajexarh oprasizauii. [lepeBipuT KOpekT-
HICTh BCTAHOBJICHHX ITapaMeTpiB. 3alIOBHUTH TAOJUIIO.

Nes/n Hist Expanna konis

9. Jlns mimposminmie teachers ta staff mozsonuTn HagaBaTH HOCTYM A0 MOAiH
KOpHCTYBauaMm, 1110 He HaleXaTh oprasizaiii. [lepeBipuTi KOPEeKTHICTh BCTa-
HOBJICHHX NapaMeTpiB. 3alIOBHUTH TAOJUIIO.

10. 3apeectpyBatucst y cepici Google Calendar mij o0niKOBHM 3aIIMCOM ITiJI-
posminy staff. Creoputu kaneHaap «Bupobuuui nodiiy 3 TAKIMH apaMeTpa-
MU

3a00pOHA aBTOMATHYHOI'O IIPUHHATTS 3aIIPOIICHB;

BIJICYTHICTB JIOCTYILY IO KaJIeHIapsi IUIsl YCIX KOPUCTYBaYiB OpraHizalii;

JOCTYTI JIsl IepErJIsIAy MOIii KajaeHmapsi KopucTyBadam rpymu teachers;

JOCTYH JJIS pefaryBaHHs MOAIH, a TAKOXK KepyBaHHS CIIJIBHUM JOCTYIIOM

KaJleHIaps KopuctyBadam rpymu staff;

® HaJICWJIaHHS CIOBIIIEHb €JIEKTPOHHOIO MOMITO Ta SMS npo HOBI, 3MiHEHI
abo ckacoBaHi moaii

3amroBHUTH TaOJINIIIO.

Nesz/n His Expanna konist
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Jlabopamopna poooma Ne5
Tema: Po6ora 3 xmapuum cepBicom Google Classroom

Mema pobomu: opmysanns yMiHb opeanizayii HA84AILHO20 NPO-
yecy 3acobamu xmapHozo cepgicy Google Classroom.

1. 3apeecrpyBatucs y cepsici Google Classroom i 00JiKOBUM 3aIicoM ai-
MiHicTpatopa xmapu. CtBoputu Kypc «lngopmamuxa — 7a». Hanicnatu 3a-
MIPOIIICHHSI CTATH BUKJIaIa4eM y Kypci 00JIiIKOBOMY 3aIuCy BUMTENS iH(popMa-
TUKH. 3aITOBHUTH TaOJIHIIIO.

Nez/m Hin Expanna xomist

2. BapeectpyBatucs y cepici Google Classroom mig 007iKOBHM 3amicom
yuurens iHpopMmaTuku. [lepeBipuTH NOCTYNHICTh Kypcy «lngpopmamuxa —
7a» Ta HAsIBHICTh MOBHOBAYKEHb BUKJIaaya. 3allOBHUTH TAOIHUIIO.

Nez/m Mist Expanna komnisi

3. Hapgicnatu 3anpoliieHHs cTaTd y4HsIMHU y Kypci 00JIIKOBHM 3aIricaM KOpHC-
TYBadiB, L0 HAIEKATH 0 IPYNH 7a. 3aMOBHUTH TaOIHII0. BUMKHYTH H0OCTYII
10 Kypey «IHgopmamura — 7ay 3a KonoM. 3arioBHUTH TaOIHULIO.

Nes/m Hist Expanna komist

4. 3apeectpyBartucs y cepsici Google Classroom i 00J1iKOBUM 3aITUCOM Y4-
Hs BiamoBigHOrO Kiacy. IlepeBipuTH NOCTYHHICTh KypCy «IH¢popmamuxa —
7a».

5. 3apeectpyBartucs y cepsici Google Classroom i 00JIiKOBHM 3amicoM aji-
MiHicTpaTopa XxMapu. BcraHOBUTH Taki TapaMeTpH CepBicy:
® J103BOJIMTH HiATBEPIKEHUM BHKIaayaM Ha CTBOPIOBATU KypcH;
® JJO3BOJIUTH KypaTopam MeperisiaaTy iHpopMamiro y Kypcei;
® J103BOJIMTH BUKJIaJadaM KepyBaTH HANAIITYBAaHHSIMH JIOCTYITYy KypaTopiB.
3amroBHUTH TAOJINIIFO.

Nes/m Hist Expanna xomist

6. 3apeectpyBatucs y cepsici Google Classroom mijg OOJIKOBUM 3ammcom
yaurens. Jlonat KypaTopiB AJsl OXHOTO-IBOX YYHIB, BKA3aBIH apecy eleK-
TPOHHOI IOILUTH, SIKA HE HAJIEKUTh JOMEHY IIKOIM. [IpuiHATH 3ampolueHHs.
3amoBHUTH TaOJIALIFO.

Nesz/n Hist Expanna xonist
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7. 3apeectpyBatucs y cepBici Google Classroom mig 0OOJXIKOBAM 3ammmcoM
yauTens inpopMmatuku. Jlomat 10 Kypcy TeMy « Enekmporui mabauyiy.

8. 'V temi «Enexmponni mabauyi» CTBOPUTH PECYPC THUITY OT'OJIOIICHHS, KN
MICTUTh Taparpadu «Yeedeuws, pedacysauHs ma QopmMamysanHs OAHUXY,
30epexeHi y hopmati pdf. 3anoBHUTH TaONHITIO.

Nez/m Hin Expanna xomist

9. V temi «Enekmponni mabauyiy CTBOPUTH 3aBIaHHA «[Ipakxmuuna poboma
MNel.» 3 TAKUMH IIapaMeTpaMU:

® Ha3Ba — «Yegedenns, pedacysanHs ma Gopmamy8aHHs OAHUX 8 cepedosUL
MabIUYHO20 NPOYECopay;

e onic — «Cmeopimb Ha OKpemMoMy apKyuli eneKmpoHKy mabauyio 3a Hage-
OEHUM 3PAZKOMY,

® TepPMiH BUKOHAHHS — OJIUH THXXJICHb;

e fonyuuTH SK (ailm eneKTpoHHY TaONMIO, SKa MICTUTh 300pa)KeHHS-
B3ipelb;

® BKa3aTH HEOOXITHICTh CKOITIIOBATH 3aBaHTAXCHUH (aill OKpeMo 11 KOXK-
HOTO Y4HSL.

3aroBHUTH TAOJIHIIFO.

Nesz/n Hist Expanna xonis

10. 3apeecrpyBatucs y cepici Google Classroom i 00MiKOBHM 3aIMCOM y4-
Hi1. Bukonatu 3aBnanss «/Ipaxmuuna poooma Nel.

11.3apeecrpyBatucst y cepBici Google Classroom mij OONIKOBHM 3arlicOM
yuurens. CtBoputu popmy « Tecm Nely 11 NPOBEACHHS TECTYBaHHS 3 TaKH-
MH [IapaMeTpaMH:
® YBIMKHYTH OIiHKH, SIKI IOKa3yBaTH Mi3HIIIIe, MiC/s MePeBipKU TECTY BPYY-

HYy;

000B’s3KOBE BBEICHH: Ta 30MPaHHs €IEKTPOHHUX aJpec YYHIB;

CIIOBIIIIEHHS BUKJIa/lada MPo 3aBEPLICHHS TECTYBaHHS KO)KHUM y4HEM;

ofiHa crpoba BUKOHAHHS TECTY;

3a00poHa yYHSM pelaryBaTH BiAIIOBi/i MiCHS HAJACWIIaHHS TECTY;

3a00poHa Tepersiny yIHIMHA MPAaBIILHUX BiAMOBiAEH, a TAKOX ITiICYMKO-

BUX JIaHUX, 5IKi CTOCYIOTBCS YChOTO KJIAcy;

e BUBEIECHHS KUILKOCTI OaIiB 32 KOJKHE 3allTaHHs.

3amroBHUTH TaOJIAIIFO.

Nesz/n Hist Expanna xonist

12. lonatu 1o dopmu «Tecm Nel» 3 3amuTaHHs 3 OJHIEIO TPABUIBHOIO Bi/IIO-
B0, 2 3amMTaHHS 3 KiTbKOMA TMPABWIBHIMH BiATIOBIISAMHU Ta ONHE 3aITH-
TaHHS HA BBEJACHHS MIPABIIIHLHOI BiJIIOBIII.
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13.Y temi «Enexmponni mabauyiy CTBOPUTH 3aBHaHHA « Tecm Nol» 3 TakuMH
napameTpamHu:

e ommc — «Ygedenns, pedacysanns ma GopmamysanHs OaHUX 8 cepedosuyi
MabnUuyHO20 NPOYecopay;

® TepMiH BUKOHAHHS — OJIMH JIeHb — Haiiommk4a cepena 3 10:20 o 11:05;

® JIONYYUTH 110 3aBaanHs popmy « Tecm Noly.

3aMoBHUTH TAOJHUITO:

14. 3apeectpyBatucs y cepsici Google Classroom 11i 0OJiKOBHM 3aIUCOM Y-
Ha. Bukonatu 3apnanus « Tecm Nel.

15. 3apeectpyBatucs y ceppici Google Classroom 1ig OONIKOBUM 3alUCOM
yuauTess. BUCTaBUTH OIIHKHM 3a BHKOHAHHs 3aBlaHb «[Ipaxmuuna poboma
Nely ta «Tecm Nely. TlepernsnyTH IisUIbHICTh YYHS Ha IIbOTO CTOPIHII y KYy-
pci. 3amoBHUTH TAOJIHITO:

Nez/m Hin Expanna xomist

16. YBiiiTH 10 €NeKTPOHHOI CKPUHBKY, sIKa Oysa BKa3zaHa MPH 3alpoLIeHH] Ky-
patopa. [lepeBipUTH HASABHICTH CIIOBIIICHb.

17.3apeecrpyBatucs y cepBicax Google [{uck ta Kanennap mig obiikoBum 3a-
nucoM yuurtens. SIki pecypcu, MoB'si3aHi 31 CTBOPEHUM KypCOM, TaM 3'SIBHIIHU-
ca?

18. 3anpornonyiire, sik y cepici Classroom MO)KHa OpraHi3yBaTH IOJaHHs, Ha-
raJlyBaHHs Ta IIEPEBIPKY JIOMAIIHIX 3aB/IaHb.
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Jlabopamopna poooma Ne6
Tema: Po6ora 3 cepBicom Bigeorpancasiuiii Google Meet

Mema pobomu: ¢opmysanns ymMiHb CmeopeHHs: ma YNpasiinHs i-
oeozympiuamu 3acobamu xmaproeo cepsicy Google Meet.

1. 3apeecrpyBatucst sk xopucTyBau cepsicy Google Meet. CtBopurn Bineo-
BHUKITHK, BKa3aBIIH €JICKTPOHHY apecy CiBpo3MoBHUKA. He 3akpuBarouu Bi-
KHa TpaHciswii, nepeita g0 ceppiciB Gmail Ta Google Calendar. Yu Bino-
OpakaroThCs Y HUX JIaHi PO BiJICOM3BIHOK? 3alTOBHUTH TaOJHIIO:

Nez/m Hin Expanna xomist

2. Y tpaHcusnii yBIMKHYTH PEXUM BiJJOOpa)KeHHS! IEBHOTO BiKHA (HANPHKJIA/,
npe3eHTaii a6o Tabnuii). Un 000B's13K0BO CIIBPO3MOBHUK Oyzie iX 6auuTi?
3. I3 ceaHcy Koneru 3ampocuTH IIe OJHOTO CHiBpO3MOBHHMKA? UM MaTUMyTh
3MOT'Y yC1 YHaCHHUKHU CHIJIKYBAaTHCA 1 0a4YUTH OAUH OZHOTO OJHOYACHO?

4. OpranizaTopy BiZieoq3BiHKa CIIpoOyBaTH 3a0JI0KyBaTH TPETHOIO YUACHHUKA.
Uu BruTMHE Take OJIOKYBaHHSI Ha MOro BiJOOpaKeHHS y BCIX KOPUCTYBadiB?
3ammoBHUTH TaOJINIIO:

Nes/m Hist Expanna komist

5. 3apeectpyBarucs y cepsici Google Meet mig 06aiKOBUM 3ammucoM ajaMiHic-
Tparopa gomeHy. CTBOPUTH TEKCTOBHUIA 4aT, 3alPOCHBIIH 0 HHOTO KOPUCTY-
BayiB rpynu 7a. [lepeBipuTy npaBUIIbHICT BUKOHAHHSI 3aBJIaHHS Ta 3aTIOBHH-
TH TaOIULIO:

Nes/n Hist Expanna xonist

6. YV inrtepoeiici amminicTpaTopa 3a00pPOHHUTH KOPHCTYBadaM MiJpO3JLITY
pupils crminkyBaticst y 4ati 3 KOpHUCTyBayaMu, SIKi 3HAXOIATHCS 32 MEKAMH
opradizamii. [lepeBipuTH MpaBHIBHICTS BUKOHAHHS 3aBIAHHA Ta 3alIOBHUTH
TaOJINIIO:

Nes/m Hist Expanna xomnist

7. Tlepeiit 1o cepricy YouTube. CTBOPUTH HOBY TPaHCIISIIIIO 3@ TOIIOMOTOIO0
JOAaTKy 3 TAKHMMH ITapaMeTpaMH:
o naspa — «Ceminap. Xmapni cepsicu Google Workspace ozs ocsimuy,
e onuc — «Bebinap npo MONHCIUBOCTI BUKOPUCTHAHHA XMAPHO20 NAKENLy
Google Workspace y nasuansrnomy npoyeciy;
® J1aTa Ta yac MOYaTKy — HEraiHo;
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JOCTYII JJIs YCiX KOPHCTYBayiB;

JIO3B1JI BUKOPUCTAHHS TEKCTOBUX ITOB1IOMJICHB ITiJ] 9aC TPAHCIIALLIT;
KaTeropis BiZieo — OCBITa;

HasBHUH JOCTYII [0 BiJICO3ANHUCY MiCIs 3aBEPUICHHS TPaHCIIALIT;
JIO3B1JT 3aJIMIIATH KOMEHTapi MicyIsl 3aBEPILEeHHsI BiIe03yCTpii.
3armoBHUTH TAOJIHIIIO:

Nez/m Hin Expanna xomist

8. OtpuMaTy NOCHJIaHHS Ha TPAHCILIIO Ta HAIiCIaTH HOTO KUTbKOM KOpHC-
TyBa4yaMm.

9. 3apeecTpyBaTHCs SK YY4aCHHK BimeoTpaHCsAIii. [lepeBipUTH MOMXIIMBOCTI
CTaTH JIONOBiIayeM, HaJCUJIaTH KOMEHTapi. 3alOBHUTH TaOJIHIIIO:

Nez/m Hin Expanna xomist

10. 3apeecTpyBaTHcst SK aHOHIMHHU TJIsiAa4 TpaHcusii. Ski oneparii € qocty-
MIHUMH Y [[bOMY BHIAIKY?

11. Ik mopaeparop TpaHCHALIl 3pOOMTH AOMNOBia4eM OJHOTO 3 YYaCHHKIB.
CnpoOyBaTn BUMKHYTH BeO-kamepy abo MikpodoH /10moBijaya.

12. 3anpocuty 1€ 0HOTO KOpUCTYBava JIo Bifgeo3ycTpidi. Jlomaru itoro sk no-
noBifgaya. CripoOyBaTu 3po0MTH JIOMOBiIaueM aHOHIMHOrO risifava. Ilepesi-
PHUTH KOPEKTHICTh HAJIAIITYBaHb. 3alIOBHUTH TaOJIHIIO:

Nes/m Hist Expanna komist

13. CnpoOyBaTu BHIAIUTH OJJHOTO 3 YYACHHMKIB TPAHCILIT Ta HOro KOMeHTapi.
ITosicHUTH pe3ynbTaT. 3aOBHUTH TAOIHULIO:

Nes/m Hist Expanna komist
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Jabopamopna poooma Ne7
Tema: BeranoBiennst xmapnoi miargopmu Apache CloudStack

Mema pobomu: (hopmysanns yMikb IHCMATIOBAMU NAAMPOPMY
Apache CloudStack na OC Ubuntu.

1. Jlnst BUKOHAHHS J1a00paTOpHOi POOOTH MOTPIOHO /1Ba KOMIT'IOTEpH, SIKi TIpa-
moroTh mix ynpaiasaasiM OC Ubuntu. Onue 3 HEX Oyne BUKOHYBaTH (YHKIT
cepBepa yIpaBIliHHs, Ta BTODHHHOTO CXOBHIIA, a iHIIWI — QyHKLIT rinepBizo-
pa Ta MepBUHHOTO CXOBHIIIA.

2. TlorpibHo nepeBipuTu Aani npo OC, BU3HAYMBIIM Ha3BY HASBHOTO JHCTPHU-
6yruBy OC Linux Ta #ioro Bepciro.

3. Ha o6ox xoMmm'toTepax momatu pernosutapiii makeris Apache CloudStack mo
CIIMCKY cepBep iHCTamsIiiHuX cepBepiB OC. 3aBaHTaXUTH Ta MOJATH BiIK-
PUTHI KJIIOY pPero3uTapis J0 JOBIPEHUX KIIOYiB. BUKOHATH NOHOBIICHHS iH-
nexc naxeriB OC. 3arnoBHUTH TaOIULIO:

Nez/m Mist Komanna abo ekpaHHa Komist

4. Ha mepiioMy KOMI'IOTepi BUKOHATH BCTAHOBJICHHS TAKUX ITAKETiB:
o cepeepa ympasiinasa — cloudstack-management;
e cepBep ympaBiiHHsA 6a3zaMu qaHux — Mysql-server;
5. BcranoButH naponb kopuctyBaua root Ha cepBepi MySQL. ¥V daiini koH-
¢irypamuii my.cnf Bkasatu taki mapamerpu:
® MaKkcHMallbHa KUIBKICTb 3'€/IHaHb 13 cepBepoM nopiBHIoe 350,
® JIBiliKOBUI (HECTHCHEHHUIT — row) opMaT BeeHHs )KypHAIy cepBepa.
[lepezaBantaxkutu cepsep MySQL. 3anoBHuTH TabIHIIIO:

Nes/n Hist Komanpga a0o expaHHa Komist

6. CrBoputn 6a3y manmx cloud, mo HeoOximHa mis poGOTH cepBepa yIpas-
JIiHHS, BKa3aBIIU TaKi MapaMeTpu:
e 00miKoBHMii 3amuc Ta napoib koprucTyBaya cloud cepsepa MySQL;
e posropTaHHs 0a3u JaHUX 3 MOBHOBaKEHHIMH aaMiHicTpaTopa (root) Ta io-
TO [apoJib;
o mmdpyBaHHs 0a3u JaHUX 3 BUKOPUCTAaHHIM (paiina;
e mapons muppyBaHHS KOH(IACHIIHHNX mapamMeTpiB y ¢aitni koHpirypamii
Apache CloudStack;
o mapois muppyBaHAA KOH(DIIESHIIHHUX TapaMeTpiB y 06a3i TaHuX;
o IP-ampecy cepBepa ympaBiiHHS.
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3aBepIIUTH BCTAHOBJICHHS CEPBEpa YNpPaBIiHHA Ta 3aBAaHTAXUTH HOTO cep-
Bic. [lepeBipUTH HasIBHICTH IIOMWJIOK Y HOTO JKypHai. 3allOBHUTH TaOJIHIO.

Nez/m Hin Komanja a6o ekpaHnHa Komist

7. Ha 000x KOMITIOTEpax BCTAHOBUTH CEPBEP MEPEKHOI (PaiiioBoi cucreMu
(NFS). Creoputu manku, siki 6y1yTh BUKOPHUCTaHI JJIsl PO3MILIICHHS CITITBHUX
MEpEXHHUX PECypCiB IEPBUHHOTO Ta BTOPHHHOI'O CXOBHIIT:

o /export/secondary — Ha mepiioMy KOMII'tOTepi;
o /export/primary — Ha qpyromy KOMIT'FOTEPI.
3anoBHUTHU TaOIHUIIIO.

Nez/m Hist Komanja a0o ekpaHHa Komist

8. Ha mepmiomy Ha JpyroMy KOMIT'IOTEpl CTBOPHUTH CIIiJIBHI pecypcu
/export/primary Ta /export/secondary 3 TAKUMH apaMeTpaMH:
® JIOCTYI JUIsl YUTAHHS Ta 3aIKCY 3 KOMIT'IOTEPIB, sIKI HAJNEXaTh XMapi (cep-

Bep YIpaBJIiHH Ta TilepBizop);

® ACHHXPOHHHH PEXUM JIOCTYILY;
® iHTEpIpeTyBaTH KOMaH/IM 3 NPUBLIESIMH aiMiHicTpaTopa (root);
® HEe BUKOHYBATH JIOJIATKOBY MEPEBIPKY TOYIPHIX KaTaJIOriB MalKH.
3anoBHUTH TabIUIIIO.

Nes/m Hist Komanjaa a6o ekpaHHa Komist

9. Ha cepBepi ymnpaBiliHHS CJiJl IPUETHATH CIUIBHI PeCypcy MEPBHHHOTO Ta
BTOPMHHOIO CXOBHII y Manky /mnt/primary ta /mnt/secondary BiJmoBiIHO.
HanamryBati aBTOMAaTHYHE NPUEAHAHHS 3a3HAYCHHX PECYPCIB [0 IMAIlOK
/mnt/primary Ta /mnt/secondary. 3amoBHUTH TaOJIHIIIO:

Nes/m Hist Komanjia a6o ekpaHHa Komist

10. BukoHaTH KOMaHIy 3aBaHTaKEHHs 10 TamKkd /mnt/secondary Ta BCTaHOB-
JIEHHSI CHCTeMHOI BipTyaibHOi MammHu (BM) mist pobotu 3 rimepBizopoM
KVM. 3anoBHuTH TabIMIIO:

Nes/m Hist Komanna a6o expanHa Komist

11.Tlepeiitu no koHbirypyBanHs xocta. Ha apyromMmy KoMIT'toTepi BCTAHOBUTH
makeT, HeoOXimuuit st pobotu xocra — cloudstack-agent. ¥V ¢aitni xoHdpiry-
pauii BKa3aTH napaMeTp aBTOMaTHYHOTO BU3HAYEHHS MOJIeNIi Ipoliecopa Xoc-
Ta. 3aITOBHUTH TaOJIHUIIIO:

Nesz/n Hist Komanjga a0 expaHHa Komist

12.Bkazatu Taki mapamerpu pobotu 0Oibimiorexu libvirt, mo HeoOXxiaHa is
poboTH 3 BipTyaThbHUMHU MAITHHAMHU:
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e 3'eTHAHHA 3a IPOTOKOJIM tCp Ta Ha OPT 3 HoMepoM 16509;

® He BUKOPUCTaHHS aBTeHTH(iKalii Ta mpotokomy TLS;

e NOBHY MiATpUMKY mpotokoiy TCP (daiin /etc/default/libvirt-bin).
[epesaBanrtaxxutu cepgic libvirt-bin ta nepeBipuTH HasBHICTH TOMUIIOK Y
Horo xypHaJli. 3alIOBHUTH TaOJUIIO:

Nez/m Hin Komanna a6o expanHa Komist

13. BumknyTtH npodine AppArmor s 6i6miorexu libvirt. 3anmoBHuTH TabIHM-
110:

Nez/m Hist Komanja a0o ekpaHHa Komist

14. BcranoButy naket bridge-utils. ¥V daiimi kordirypariii Mepexi xocta onu-
caTH TakKi MEpEeXHI iHTepdeiicu:
o ¢iznunmii inTepdeiic (Hanpuknaza eth0) ciij yBIMKHYTH pH 3aBaHTa)KEHHI
6e3 npucBoenns IP-anpec;
o cloudbrO — mis mepemaBaHHs yHOpaBIsIFOYOrO Ta TOCTHOBOrO Tpadiky. Ila-
pamerpu porokoiie TCP/IP Ha Bubip Bukiagada abo Taki:
= |P-ampeca —172.25.3.(100+N);
= Macka miamepexi — 255.255.255.0;
" [uTI03 32 3aMoBYyBaHH:IM Ta DNS-cepBepa — 172.25.3.254;
o cloudbrl — s mepenaBaHHs PUBATHOTO TPAdiKy.
[Nepe3aBanraxxutu cepsic networking. 3arIOBHUTH TaOJIUIIIO:

Nes/m Hist Komanpia a6o ekpaHHa Komist

15. 3aBaHTaxkut BeO-iHTEpdeiic cepBepa ynpasiinai. CrpoOyBatu 3apeect-
pyBaTHCS 3 BUKOPUCTAHHSIM OOJIKOBOIO 3amucy KopucTtyBaya admin i3 cTaH-
JapTHHM MaposieM. 3amoBHUTH TaOIHUIIIO:

Nes/m Hist Komanja a60 ekpaHHa Komist
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Jlabopamopna poooma Ne8
Tema: Pooora 3 intepdeiicom miaargpopmu Apache CloudStack

Mema pobomu: ghopmysanns ymine pozeopmamu 6308y KOHQpicy-
payiio xmapu ma sukopucmosgysamu eed-inmepghetic niamegpopmu
Apache CloudStack.

1. 3aBanTaxkutu BeO-iHTEpdeElc cepBepa yIpaBIiHHI. 3apeeCTPYBATHUCS 3 BH-
KOpPHCTaHHSM 00JIIKOBOT'O 3alMCy KOpHCTyBada admin i3 cTaHIApTHUM Iapo-
neM. OOpaTu 6a30BHI PEKUM PEXKHUM PO3TOPTAHHS XMapHOI iHPPaCTYKTYpH.

2. CrBoputH 30HY 3 Ha3Bowo zONeN. Bkazatu anpecy sk BHYTpILIHBOTO, TaKk
30BHiIHBbOro DNS-cepBepa — 172.25.3.254. 3anoBHuTH Tabnuio:

Nes/n Hist Komanja a0o ekpaHHa Komist

3. CrtBoputu crifiky POdN, Bka3aBiu Taki mapameTpH:

® aJIpecy OCHOBHOTrO 1utto3y — 172.25.3.254;

e macky miamepexi — 255.255.255.0;

e nmianason [P-ampec s mnepenaBaHHS 3arajbHOAOCTYMHOro Tpadiky —
172.25.3.(130+4N-4)-172.25.3.(130+4N);

e mianmazon IP-agpec s mepemaBaHHS — TOCTHOBOrO  Tpadiky —
172.25.3.(30+4N-4)-172.25.3.(30+4N);

3anoBHUTH TAOJIULIIO:

Nes/m Hist Komanjia a6o ekpaHHa Komist

4. Jlomatu kiacrep 3 HasBoto ClusterN. Bkaszatu Tun iforo rimepsizopa —
KVM.

5. Jlomatu xoct, BkazaBum ioro IP-anpecy, JOriH Ta mapoib KOpUCTyBaya
root. Bkazatu MiTKy XOcCTa, sika BIJIOBiJa€ iIMEHI KOMI'IOTEpa, HA IKOMY BU-
KOoHyeTbeA Trinepsizop KVM. 3amoBHATH TaOIHIIO:

Nes/n His Komanja a6o ekpaHHa Konist

6. Jlomatu mepBuHHe cxoBwmiie primaryl, Bkasasmmu #oro IP-agpecy Ta muisx
JI0 CITIJTbHOI manku. J[oaTi BTOpHHHE CXOBHIIE Primary2, Bkasasmm Horo IP-
aZipecy Ta NUIAX A0 CIIIBHOI MANKK. 3aIOBHUTH TAaOIHIIO:

Nesz/n Hist Komanjaa a0 expaHHa Komist

7. 3aBaHTaXWUTH CTBOPEHHS iH(pacTpykTypu. JlodekaTucs 3aBepIieHHS IMpo-
necy. [lepernsaHyT cucTeMHI KypHAIH Ha cepBepi YmpaBiiHHS Ta XocTi. [le-
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PEBIpUTH HASBHICTH 11 CKIIAJIOBUX — 30HH, CTIHKH, KIIAcTepa, XOCTa, CXOBHII,
CHCTEMHUX BIPTYaJbHUX MAIIUH. 3aITOBHUTH TAOIUIIO:

Nez/m Hin Komanja a6o ekpanHa Komist

8. CrBoput: BipryaneHy mMammny (BM) Ha ocHoBi HasBHOro mabtmona OC
CentOS 3 takumu napamerpamu:
® O0YHCITIOBANBHY MPOAYKTUBHICTh BipTyaJbHOro KoMmm'otepa — Ssmall

instance;

® BiJICYTHICTb JIMCKa (KpiM TOTO, SIKUI MICTUTP MIA0JIOH);
® BiJICYTHICTb IPYITH CIIOPiTHEHOCTI;
¢ Ha3By BM — CentOSL1.

9. Houekarucs 3aBantakeHHs: BM. 3apeectpyBatucst B OC, BKa3aBIIM CTaH-
JIApTHUI JIOTiH Ta naponb. [lepeBiputn MepexxHi napamerpu BM Ta 11 nocty-
MHICTh 3 Mepexi. [losicHuTH pe3ynbTar. 3anoBHUTH TaOJIUIIO:

Nes/n Hist Komanja abo ekpaHHa Komist

10. BukopucroBytouu rpynu Oe3neku, Hajgatu goctyn 1o BM 3a nporokonamu
TCP, UDP Ta ICMP 3 ycix IP-aapec. IlepeBipuTr npaBUIbHICTh BUKOHAHHS
3aBJaHHS Ta 3aIIOBHUTH TAOIHUIIIO:

Nes/m Hist Komanpia a6o ekpanHa Komist

11.3a gomoMororw maHeni IHCTPYMEHTIB BUKOHATH TaKi OCHOBHI omeparii 3
BM — BumkHYyTH, Nepe3aBaHTaXuTH, npueaHatu 1SO-o0pa3. 3anoBHuTH Tab-
JIHLO.

Nes/m Hist Komanjia a6o ekpaHHa Komist

12. CtBoputu 3HiMok BM. Buectu 3minn 1o OC BM — cTBOpUTH Manku, 3Mi-
HUTH KOH)IrypaIito cucteMHux (aiiiB. 3aoBHUTH TaOIHIIIO.

Nes/n His Komanpga a0o expaHHa Komist

13.BignoButu cran OC BM (o mo4atkoBoro craHy abo 3 BHKOPHUCTaHHSIM
ocranHboro 3HiMka BM). [IpoananizyBaTu pe3ynbraT. 3aMOBHUTH TaOIHIIO.

Nes/n His Komanja a0o ekpanHa Komist

14. 3aBantaxxutu Ha cepBep ynpasiinaa muctpudyru OC Ubuntu. omatu
ioro no 3apeectpoBanux ISO o0pa3iB xMapu.
BkaziBka: ciig momaTtu cepBep, 3 SIKOTO Oyle BUKOHYBATHCS 3aBaHTAKCHHS
JI0 TOBipEHMX, 3MIHUBIIH Cepel TI00aNbHIX HAIAIITYBaHb 3HAYCHHS Mapamerpa
secstorage.allowed.internal.sites.
3amroBHUTH TaOJINIIIO.
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Nesz/m

Hist

Komanja a6o ekpaHHa Komisi

15. BukopucroByroun 3aBaHTaxkenui [SO-o6pa3 creoputi HoBy BM Ubuntul.
HanamryBatu 1i MepexHi 3'eqHaHHs Ta gocTyn 3a nporokonoM SSH. Ilepesi-

PHUTH KOPEKTHICTH ii (PYyHKIIOHYBaHHSI.

16. Ha ocunosi BM Ubuntul creoputu mab6ion template-Ubuntul 3 Takumu na-
pameTpamu:
o it OC — Ubuntu BiANOBiAHOI Bepcii Ta po3psITHOCTI;

® JIOCTYITHICTB JUISl YCIX KOPHUCTYBaUiB;
® JMHAMIYHA 3MiHA 00CATY JIUCKA.

3anoBHUTH TAOJIHULIIO:

Nes/m

Hist

Komanna ado ekpanHa konist

17. BukopucroByroun 1rabimon template-Ubuntul crBoputn e omny BM
Ubuntu?2. Ski icayrots Bimminaocti mixk BM Ubuntul ta Ubuntul?
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Jlabopamopna poooma Ne9

Tema: Po3ropranHnsi po3mupeHoi xMapHoi iHppacTpyKTypH Ha
ocHoBi mi1argpopmu Apache CloudStack

Mema pobomu: opmysanns yMiHb po32opmamu CKAa0eHi Mepexci
v Xxmapriu ingppacmpyxkmypi 3 suxopucmannsim Apache CloudStack.

1. Ha xomn'torepi, 0 BUKOHY€E QYHKIII cepBepa yrnpaBiiHHS 3yIHHUTH CEp-
Bic cloudstack-management. Bunanurn 6a3y nanux cloud. Ounctut BMicT
manok /mnt/primary, /mnt/secondary.

2. CrBoputn HOBY 0a3y nanux cloud, mo HeoOximHa ansi poOOTH cepBepa
yIpaBIiHHS, BKA3aBIIIH TaKi mapaMmeTpu:

e 00miKOBHMI 3amuc Ta napoib koprcryBauda cloud cepeepa MySQL;

® PO3ropTaHHs 0a3u JIaHHWX 3 MOBHOBAXXEHHSMH aJMiHicTpaTopa (root) Ta Ho-
r0 TapoIb;

o mmdpyBaHHs 0a3M JaHUX 3 BUKOPUCTAHHsIM (aiina;

® naponb WUQpyBaHHs KOHOIACHIINHUX MapaMeTpiB y daiiii koHpirypaii
Apache CloudStack;

® naposb WUQpyBaHHs KOH(IISHIIHHUX napamMeTpiB y 06a3i JaHuX;

o |P-apecy cepBepa yrnpaBiiHHS.

3aBepIINTH BCTAHOBJICHHS CEpBepa YHPaBIIiHHA Ta 3aBaHTaXUTH HOro cep-

Bic. [lepeBipuTH HAasIBHICTH IOMUJIOK Y HOT'O JKypHAJII.
3. 3MIHUTH MEpEeXHI TapaMeTpH Ha CepBepi YIPaBIIiHHS Ta XOCTI, TOJABIIH JI0
HBOro BipTyanbHi iHTepdeiicu eth0.10 ta eth0.20 3 TakuMu napamerpamu:
e ineHTudikaropu BipTyaibpHoi Mepexi 10 ta 20 BiInoBiaHO;
e [P-ampeca 192.168.10.N ta 192.168.20.N BiamnoBigHo;
e Macka migmepexi — 255.255.255.0;
3anoBHUTH TaOIHUIIO:

Nes/n His Komanja a6o ekpaHHa Konist

4. Ha cepBepi ympaBniHHs fomaTé (YHKIII cepBepa MEPBUHHOIO CXOBHIIIA,
BcraHoBuBIM NFS-cepsep.

5. Ha cepBepi ympaBminHsS pomatd (yHKIii XOCTa, BCTAHOBHBIIM TAKET
cloudstack-agent.

6. Ha cepBepi ympaBiiHHS Ta XOCTI HAJAIITyBaTH MapIIpyTU3aIil0 y TaKkuil
croci0, mo0 JO3BOMUTH IEepeNaBaHHs JaHUX y Mepexy 172.25.3.0/24 3 me-
pexi 192.168.10.0/24 Ta 3aboponutu 3 192.168.20.0/24. 3anoBHUTH TaOMH-
L0:
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Nez/m Hin Komanja a6o ekpaHHa Komist

7. CrtBoputH po3umpeny 300y AdvZonel, Bka3aBIlH Taki HapaMeTpH:
e |P-anpecy cepBepa DNS y 3aransHOmocTymHIN Mepexi — 172.25.3.254;
o |P-ampecy cepBepa DNS y npuatHiii mepexi — 172.25.3.253;
o un rinepsizopa — KVM.
3arnoBHUTH TaOJIHIIIO:

Nez/m Hin Komanna a6o ekpaHHa Komist

8. Bukonatu koH(birypyBaHHs Mepexi 3oHu AdvZonel, Bkas3aBiuu Taki mapa-
MeTpu:
yci Buaun Tpadiky nepeaatTbes yepes inrepdeiic cloudbro;
meroJ i3omsnii mepex — VLAN;
ocHOBHUI 103 — 172.25.3.254;
Macka migmepexi — 255.255.255.0;
e nmianmaszon [P-ampec s mepenaBaHHS 3araJbHOAOCTYMHOrO Tpadiky —
172.25.3.(130+4N-4)-172.25.3.(130+4N);
9. Jlomatu crifiky AdvPod1, Bka3aBiu Taki mapameTpu:
® OCHOBHMI 103 — 172.25.3.254;
e macka migmepexi — 255.255.255.0;
e mianmazon  IP-agpec s mepemaBaHHS — TrOCTHOBOrO  Tpadiky —
172.25.3.(30+4N-4)-172.25.3.(30+4N);
3anoBHUTH TAOJIULIIO:

Nes/m Hist Komanpaa a6o ekpaHHa Komist

10. lonaty iHimi ckinaaoBi iHGPaCTPYKTypH:
® [Ba XOCTH, OOOB'SI3KOBO BKAa3aBILH IS HUX TETH,
® JIBa IEPBUHHHUX CXOBHIIIA;
® BTOPUHHE CXOBHIIIE.
3anoBHUTH TAOJIULIIO:

Nes/m Hist Komanna a6o expanHa Komist

11.3aBaHTaXuT CTBOpEHHS 1HGPACTPYKTypH. JloueKkaTucs 3aBepIleHHs Tpo-
necy. [lepernsgHyT cucTeMHi *KypHAIH Ha cepBepi ympaBiiHHS Ta Xocti. [le-
PEBipUTH HASBHICTH ii CKIAZOBUX — 30HU, CTIHTH, KJacTepa, XOCTa, CXOBHII,
CHCTEMHUX BIPTYyaJbHUX MAITUH. 3alTOBHUTH TAOIHIIO:

Nesz/n Hist Komanjaa a0 expaHHa Komist

12. lonatu 2 rocThoBI Mepexi 10 (Pi3uIHUX Mepek 30HHU, BKA3aBIIH X MITKH —
gnet10 Ta gnet20. 3anoBHKUTH TaOIHUIIO:
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Nez/m Hin Komanja a6o ekpanHa Komisi

13. lns1 momaHMX TOCTHOBHX MEPEX CTBOPUTH MIAOIOHM MEPEKHHX ITOCTYT
gnet10tmpl Ta gnet20tmpl, 3 Takumu napameTpamu:
® THIT MEPEXIi — CIIJIbHA;
e BukopucTtanHi VLAN;
e cepsicy, ki goctymHi y Mepexxi — DHCP-cepsep.
3arnoBHUTH TAOJIHIIIO:

Nez/m Hin Komanna a6o ekpaHHa Komist

14.Y indpactpykrypi gomatu roctboBi Mepesxi network10 (network20), Bkasza-
BIIIM TaKi iX mapamerpu:

HAa3BY Ta OIIHC;

Homep VLAN — 10(20);

maboH Mepexxanx mociyr — gnetl0tmpl (gnet20tmpl);

ocHoBHUIA 1uTI03 — 192.168.10.N (192.168.20.N);

Macka migmepexi — 255.255.255.0;

miamason IP-ampec, siki Buminsrore BM: 192.168.10.102-192.168.10.199

(192.168.20.102-192.168.20.199).

3anoBHUTH TAOJIHULIIO:

Nes/m Hist Komanpia a6o ekpaHHa Komist

15. CtBoputu 2 BipTyanbHi Mammuu VML ta VM2, niepiny 3 SIKKX JA0JaTH 10 Me-
pexi networkl0, a apyry — mo network20. BusHauwte MepexHi mapamerpu
crBopeHux BM, BukopucroBytoun ix OC Ta BeO-inTepdeiic Apache
CloudStack. 3anoBHATH TaOIULIO:

Nes/m Hist Komanjia a6o ekpaHHa Komist

16. TlepeBiputn un mepemaerbest Tpadik 3 mepexi networkl0 (network20) mo
30BHIIIHIX MEPEX, a TAKOXK MK co0ot0. [losicHuTH pe3ynbTar.

17. omatu BM vml mo mepesxi network20. BeraHOBUTH MepeskHi TTapaMeTpH
BianoBinHoro iHrepdeiicy. [lepesipuru 38's30k Mibxk BM vml ta vm2. 3anos-
HUTH TaOJIULIIO;

Nes/m Hist Komanna a6o expanHa Komist

18. Yu MOKHA HANAIITYBaTH NepenaBanHs gaHux 3 BM VM2 10 30BHIIIHIX Me-
pex (iHTepHery) depes vml?
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Jabopamopna poooma Nel(
Tema: AnminicrpyBanus miiargopmu Apache CloudStack

Mema pobomu: ¢hopmysanms yMinb YAPAGIIHHI PeCyPCamu XMapHOL
ingppacmpyxmypu Apache CloudStack.
1. 3apeectpyBatHcs sIK anMiHicTpaTop XMapHOI iH(ppacTpykrypu. CTBOPUTH

nomen d1. V nomeni d1 crBoputH aBa 00miKOBi 3amucu ULl Ta U2. 3amoBHUTH
TaOJIHIIIO:

Nez/m Hist Komanja abo ekpaHHa Komist

2. 3apeecTpyBaTHCs IiJ OOJTIKOBHM 3amucoM KopucTyBaua Ul. Ha ocHoBI mia-
6sona template-Ubuntul ctBoputu Bipryansay Mamuny (BM) vmll 3 mra6-
norom mpoayktusHocti Small Instance. 3aBantaxutu creopeny BM. Ileper-
JISIHYTH CTATUCTHKY BHUKOPHCTAHHS HEIO OOYHMCIIOBAIBHHUX PECYPCiB XMapH.
3arnoBHUTH TAOJIHIIIO:

Nez/m Mist Komanja abo ekpaHHa Komist

3. 3apeectpyBaTucs SIK aJAMIHICTPAaTOp XMapHOi iHGPACTPYKTYpu. Y JOMeHi
d1 crBoputH 0GITiKOBHI 3amuc al, TKOMY HaIaTH MOBHOBAYKCHHS aaMiHICTpa-
TOpa IOMEHY.

4. 3apeectpyBartucs Iij 00JIKOBUM 3amKcoM KopucTyBada al. Bumknytn BM
vmll. Jomatu no BM vmll nomatkoBy IP-angpecy Ta HamamryBaTH ii BHKO-
pucranns OC. [lepenatu npaBo BiaacHocti Ha BM vmll kopucryBauy U2. 3a-
TIOBHUTH TAOJIHUIIIO:

Nes/n Hist Komanpga a0o expaHHa Komist

5. 3apeectpyBarucs mix OOJIKOBMM 3alHCOM KOpUCTyBaya U2. YBIMKHYTH
BM vmll. Bu3naunTu Ha SKOMY XOCTi BUKOHYeThct BM. IlepeBipuTu Kopek-
THICTh HaNamryBaHHS nomatkoBoi [P-ampecn. CtBopuru 3HIMOK BM vmll.
3amroBHUTH TaOJINIIO:

Nes/m Hist Komanna a6o expanHa Komist

6. 3apeectpyBarucs mij 0o0NiKOBMM 3ammcoM KopucTyBada al. CrnpoOyBaTu
crBopuTH MrabioH mpoxykruBHOCTi dlinstance. TloscuuTh 1m0 crocTepira-
€TBCA.

7. 3apeecTpyBaTHCs TiA OONIKOBHM 3allCOM KOPHCTyBada aaMiHICTpaTopa
xMapu. CTBOpUTH 11abiIoH npoaykTuBHOCTI dlinstance 3 takumu mapamerpa-
MHU:

173



® THIT CXOBHII[A — CIUIBHE;
® KUIBKICTh SJEp Iporecopa, siki OyayTh Buaineni BM — 2;
e o0csr orepaTuBHOI TaM'saTi — 512 MG6;
® HeoOMeXXeHY NIBUAKICTh MTepeaBaHHs JaHUX B MEPEXKi;
® PEXUM pe3epBYBaHHS PECYPCIB — HECTPOTHUH;
® IPUHAIEXKHICTD aba0Hy qomeny d1.

3arnoBHUTH TaOJIHIIIO:

Nez/m Hin Komanna a6o ekpaHHa Komist

8. 3apeectpyBarucs mix OOJIKOBUM 3aITCOM KOpHCTyBauda U2. 3MIHHMTH 111a0-
non npoayktuBHocTi BM vmll Ha dlinstance. Yeimkuytr BM Ta nepeBiputi
BUIJICHHs] O0UMCITIOBAIIEHUX PECYpPCiB s Hel. 3aNIOBHUTH TaOJIHIO:

Nez/m Hist Komanja a0o ekpaHHa Komist

9. 3apeectpyBartucs mij 0OJIKOBUM 3amnucoM KopucTyBauda al. CTBoputu rpy-
IM CHOPIJHEHOCTI, sIKi BiJNOBiAIOTh Teram XocTiB. Bumkayrm BM vmll.
3MiHUTH T TapaMeTpH, BKa3aBIlK CTBOPEHI TPYIH CHOPIAHEHOCTI. Y BIMKHYTH
BM. Ski 3minu cniocrepiraetbesi? Ha sikomy xocti BUKOHYeThes BM? 3amnos-
HHUTH TaOJIHUIO:

Nes/m Hist Komanpaa a6o ekpaHHa Komist

10. 3apeecrpyBatucs mif 0OJIKOBHM 3amucoM KopucryBada Ul. Yu nocrymHi
JUIsl KOPUCTYBayda a2 Tpynu CHOPiJHEHOCTI, MO OyJIM CTBOPEHI aJMiHICTPaTO-
pom nomeny al?

11. CtBopuTH BIIACHI TPYNHU CIIOPIJHEHOCTI, SIKi BiJIIOBIJAIOTh TEraM XOCTiB.
Ha ocnosi matnony CentOS crBoputu BM vml2, BkazaBim 1m1abiioH nposmy-
kruBHOCTI Small instance ta ctBopeHi rpymu CriopiJHEHOCT.

12. VBimMkHyTH BM, BU3HAUUTH Ha SIKOMY XOCTi BOHa BHKOHY€eThcs. [lepeBipu-
TH BUJIUICHHS JUIs Hel 00YMCITIOBAJIbHUX PECYpCiB. 3aOBHUTH TaOIHIIIO:

Nes/n Hist Komanpga a0o expaHHa Komist

13. 3apeectpyBaTHcs SIK aaMIiHICTpaTOp XMapHOI iHQpacTpyKTypu. Y IOMeHi
d1 crBopuTH 1Ba 0GITiKOBI 3amuicy U3 Ta U4.

14, 3apeectpyBatucs sk amminicrpatop gomeny al. Y nomeni dl crBoputH
poexT Prl 3 TakuMu mapaMeTpamu:

MaKcHMaJbHa KiTbkicTe BM kopucryBaua —1;

MaKCHMaJlbHa KiTbKicTh myomiunux [P-ampec — 2;

MaKCcHMaJIbHa KiUTBKIiCTB siiep mpormecopa — 1;

MaKCHMAaJIbHHUH o0csT orepatuBHOI mam'sti — 512 MO;

HEOoOMEeKeHi 00CATH BUKOPHUCTOBYBAHUX CXOBHIIL.

174




Hapmiciatu 3ampormieHHs 10 MPoeKTy KopucTyBadaMm U3 Ta U4. 3amoBHUTH
TaOJINLIIO:

Nez/m Hin Komanja a6o ekpaHnHa Komist

15. 3apeectpyBatucs i 00JiKOBEM 3amucoM KoprcTyBada U3. Y mpoekTi pril
Ha OCHOBI mabona template-Ubuntul creopuru BM vm21 3 ma6ioHoM mpo-
naykruBHOCTI Small Instance. 3anoBHUTH TaOIHUIO:

Nez/m Hin Komanna a6o ekpaHHa Komist

16. 3apeectpyBatucs mij 00JiKOBUM 3amucoM KopucTyBada U3. Y mpoekTi prl
cnpoOyBatu cTBOpuTH e ogHy BM vm22. 1lo crioctepiraerhbes?

17. 3apeectpyBatucs mij 00JiKOBUM 3ammucoM kopuctyBada U4, Ski BM e moc-
TYITHUMU Uil KOPUCTYBaya. BU3HAYNTH BUAITICHHS OOYMCIIOBAIBHUX PECyp-
CiB JUIA KOXKHOI 3 HHX Ta TIOPIBHATH 3 BCTAHOBJICHUMH OOMEKCHHIMH IS
NPOEKTY. 3aMOBHUTH TaOJUIIIO:

Nes/n Hist Komanja a0o ekpaHHa Komist

18. Y mpoexri prl na ocuosi mabnona template-Ubuntul creoput BM vm22 3
maboHoM mpoaykTuBHocTi dlinstance. IoscHUTH 1m0 crocTepiracThes?

175




Jlabopamopna poooma Nell
Tema: Po3ropranus xmapHoi niaargopmu Proxmox

Mema pobomu: ¢opmysanHs yMiHb IHCMATIO8AMU 8IPMYATbHE Ce-
peoosuwe Proxmox VE ma pozeopmamu xmapmy ingppacmpyxmypy
HA 11020 OCHOSI.

1. Jlnst BukoHaHHs J1TaOopaTopHOI poOOTH MOTPiIOEH BipTyalbHHA KOMITIOTED.
CrBopuTH y KOpriopaTuBHiit xMapi BM 3 takumu napamerpamu:
a. 1SO-o6pa3 — Proxmox;
b. npoaykrusnicts — EVE-NG instance;
C. nuck obcsrom 35 I'G;
d. mepexa —network13.
2. BcranoButu muatgopmy Proxmox. Bukopucrati THIIOBI HanalTyBaHHsS Ta
YBECh JOCTYIHHUI JUCKOBHH 00CsT. 3alOBHUTH TaOJIHIIO:

Nes/n Hist Komanna ado ekpaHHa Komist

3. BigimkuytH Bipryanshuii 1SO-nuck ta 3aBanTaxcut miatdopmy Proxmox
3 OCHOBHOro Hocis. [lepeiiTn 3a mocuiiaHHsM, sike Oyne BKa3aHO Ha eKpaHi
TepMiHay.

4. 3apeectpyBaTucs y 3 BUKOPUCTaHHsIM OOJIIKOBOro 3anucy root. [leperisny-
TH XMapHy iHQPaCTPyKTypy. 3allOBHUTH MPHU3HAYCHHS Ta OCHOBHI Xapakre-
PHUCTHKH TakuX ii CKJIQJHUKIB!

e  [aTaleHTp;

PVE;

local (PVE);

local-LVM (PVE).
3anoBHUTH TAOJIHULIIO:

Nes/m Hist Komanna a6o expanHa Komist

5. Jlo cxosuma local (PVE) nonatui 1ISO-06pa3 aucka, 10 BKa3aHWil BUKJIaa-
yem. BkasiBka: 3amicTh BeO-iHTepdeiicy BapTo Oe3mocepeqHh0 3aBaHTAKUTH
obpanwmii 06pas 3a nporokonom SFTP mo mamku /var/lib/vz/template/iso.

6. Ha ocHoBI 3aBaHTaXK€HOr0 00pa3y crBoputd BM 3 Takumu mapaMmerpamu:

Ha3zsa BM —w100;

KUIBKICTB sifiep mpoliecopa — 2;

THIT IIEHTPATLHOTO TIpottecopa— host;

o0csr orepaTuBHOI am'sti — 21°0;
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e o0csar nucka — 12 I'G;
e MmepexeBuit ananrep — €100.
3armoBHUTH TaOJIHIIIO:
Nez/m Hin Komanna a6o ekpaHHa Komist

7. BcranoButu Ha BM w100 omepariiiny cucremy i3 3aBanTaxkeHoro |SO-
oOpa3sa (muB. 3aBaaHHI Ne5)

8. HanamryBatu MepexHi mapaMeTpu Ta Biananenuit qocryn o BM wl00.

9. Bumkaytu BM w100 ta OC PVE. Jlo BM, sika Buxonye PVE nomatu me-
pexuuii intepdeiic network12.

10. Yeimxuaytt BM PVE. Jlogat Mmepexuuii intepdeiic tumy «Linux Bridgey,

KU BiAmoBinae inrepdeiicy network12.

3anoBHUTH TaOJIHIIIO:
Nesz/m Hist Komanja a0o ekpaHHa Komist

11. lonatu 2-nit mepexesuii amantep no0 BM wl100. Yeimkayrn BM w100.
OtpumaTi MepexHi napameTpu 3a npotokoaom DHCP.
12. 3aBanTaxxutu mabiaon Ubuntu-16.04-standart abo Ubuntu-20.04-standart.
13. BUKOpUCTOBYIOUM 3aBaHTa)KEHUH 1I1a0JIOH, CTBOPUTH KOHTEHHED 3 TAKMMH
napaMeTpamu:
e Ha3Ba KoHteliHepa — Cctel01;
KIJIbKICTB siiep mpouecopa — 1;
o0csr onepatuBHOI nam'ari — 512 M6;
obcsr aucka — 8 I'0;
2 mepexeBux agantepu — €100 (i mepIioro 3 HUX BCTAHOBUTH CTATUYHY
IP-azmpecy, a aust iHIIOro oTpuMatH 3a nporokoiom DHCP).
3anoBHUTH TAOJIULIIO:
Nes/n His Komanpga a0o expaHHa Komist

14.3aBaHTaXUTH CTBOPEHH KOHTEHHEp. 3pOOUTH BUCHOBOK MPO HOTro BiAMiH-
HOCTI BiJ] BIpTyaJIbHOI MaIlIWHH.

15. 06’ exHaTH y KIacTep BIACHUN XOCT Ta XOCT Koieru. IlepeBipuru Moxin-
BiCTB YIpaBIiHHA 000Ma XOCTaMH.

16. Hanamrysatu NFS-cepBep Ha BnacHoMy xocTi. CTBOpUTH Mamnky
lexport/nfs, 1o sKOT HamATH TOCTYII ISl YIUTAHHS Ta 3AITHCY.

17. lonatu HoBe cxosuine Tuny NFS, BkazaBIIM HUISX J0 CHUIHHOI MANKKA Ha

NFS-cepBepi. Bkazatu npu3HaveHHsSM CXOBHUINa 30epexeHHs auckie BM ta

KOHTeHHepiB. 3aITOBHUTH TaOJIHIIO:
Nes/n Hist Komanjaa a0 ekpaHHa Komist
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CJIOBHUK TEPMIHIB

Active Directory — cayxba kaTanoriB mis opranizanii gomeniB OC
Windows. 3 moriuHoi Toku 30py JoMeH Active Directory opraHi3oBaHO y BHIJISI
JepeBa 00’ €KTIB.

Apache CloudStack — mpoext kommanii Apache Software Foundation, y
MeXax SIKOTO PO3pOONIAEThCS MpOrpaMHe 3a0e3neueHHs 3 BiAKPUTHM BHXiTHUM
KOJIOM, 1[0 MO)KE OYTH 3aCTOCOBaHE Ul PO3TOPTaHHS 3arajbHOMOCTYIHHX 1 KOp-
MOPaTHBHUX XMap 3TiJJHO Mojieni «iHdpacTpykTypa sk cepsicy (laaS).

DNS (Domain Name System) — ciyx0a MmepeTBOPEHHST PSAKOBHX ajpec
cepBepiB iHTepHET y umcioBi [P-angpecu, 1m0 opraHizoBye rpymnu KOMIT FOTEpIB Y
Mepexi iHTEepHET 3a JIONOMOT 00 iepapxii TOMEeHiB.

Gmai — xmapHuii cepBic eneKTpoHHOI momTh Bix kommawii Google. Hamae
JOCTYII JI0 TIOIITOBUX CKPHHBOK 4epe3 BeO-iHTepdeiic 1 3a mporokoaamu POP3,
SMTP ta IMAP.

Google Workspace — me makeT creniaiizoBaHOr0 XMapHOTO MPOrPaMHOrO
3a0e3MeueHHs i IHCTPYMEHTIB JIsl CHijibHOI poboTH Bix kommanii Google, mocty-
IIHUH 32 NEPEIUIaTOr0

Internet (six aurm. Interconnected Networks — 06 ’ednani mepesici) — rmoba-
JIbHAa KOMIT FOTEpHa MEpexka, sSIKy YTBOPIOIOTh 3’€lIHaHI Mepexi MpoBaiiepis, op-
ragizalii, ocid ToIo.

laaS (Infrastructure-as-a-Service) — mozens, sika epenbadae po3ropTaHHsI
y «xmapi» iHdopmaliiiHoi iHdpacTpykTypu opranizamii. OCHOBO JJjIsi peaizaril
MOJIEJIl € TEXHOJOTIT BipTyasi3aifii.

IP (Internet Protocol) — MepexxHUIT IPOTOKOI, IO BiAIOBITAE 3a Iepena-
BaHHS 1 MApIIPYTHU3aLIif0 IOBiIOMJICHb MiX BY3JIaMU 1HTEPHET.

IP-aapeca — 11ie OCIiJOBHICTh YOTUPHOX OAMT, SIKi 3aMUCYIOTH y BUTIISAL Jle-
CATKOBHUX YHUCEJ, PO3IUICHUX KPamKaMU; € YHIKAIBHOIO aJpecor0 KOMITIoTepa B
Mepexi.

HTTP (8ix aur. Hypertext Transfer Protocol — mportokorn mepenaBanss Ti-

MIEPTEKCTY) — OMH 3 HAHTIOMMPEHIINX MEPEKHUX MPOTOKOIIB IHTEPHETY, OCHOBA
Web.

NFS — nuB. MepexHa ¢aiisoBa ciucrema.
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OpenStack — e kKoMIIeKC MPOEKTIB BUILHOTO MPOrpaMHOIO 3a0e3MeueHHs
JUIS CTBOPEHHSI OOYMCIIOBATEHUX XMap. OCHOBHUMHM TPOTPaMHUMH CKIIaJIOBIMHU
OpenStack

Organization Unit — aus. Iligpo3mais.

PaaS (Platform-as-a-Service) — mozens, ska mependadae poO3TOPTAHHS Y
XMapi MEeBHOI MPOrpaMHoOi MIATPOPMH, SIKY MOXKYTh BUKOPHUCTOBYBATH HE JHIIE
KOpHCTYBayi CepBiCy, a i mporpamicTH Ta po3pOOHUKH.

RDP (Remote Desktop Protocol) —mnporokon BimmaigeHoro pobodoro cro-
ny — nporokon OC Windows, skuii onucye npaBuia rnepeiaBaHHs JaHUX MDK Kili-
€HTOM Ta CEPBEPOM TEpMiHaJIIB.

Router — nuB. MapmpyTusaTop.

SaaS (Software as a Service) — Mojesp HagaHHs MPOrPAMHOrO 3a0e3mmeueH-
Hsl, 3TiZHO SIKOI JJIsl MOBHO(YHKI[IOHAJBHOTO HOr0 BUKOPHCTaHHS KIIEHTY HE0O-
XiHUH nuie Bed-Opaysep.

SMTP (Bin aurn. Simple Mail Transfer Protocol — pocTHii poTOKOI mepe-
JIaBaHHSI MOIITH) — 1I€ MEPEKHUI ITPOTOKOI, NPU3HAYCHU [UIs TIepeJaBaHHsl eleK-
TPOHHOI MOIITH.

TCP (Bix auri. Transmission Control Protocol) — mpotokos kepyBaHHS Iie-
peAaBaHHsIM) — MEPEKHHUIA IIPOTOKOJI, NPU3HAYCHUH [UTS KEPYBaHHS IIepeIaBaHHsIM
Ta TMepefaBaHHs JaHUX Y Mepexax creky nporokoniB TCP/IP.

TCP/IP — cTexk MepexxHHUX TPOTOKOIIB, Ha SKuX 0a3yeTbes iHTepHeT. Ha3ga
yTBOpeHa 3 abpeBiatyp nBox 06a3oBux mnporokonis — TCP ta IP.

URL (Bix anrn. Uniform Resource Locator) — 1ie CTaHIapTH30BaHHUIA CIIOCIO
3aIuCcy aIpect PECypcy B MEpexi iHTEpHET.

ABTOpH3alis — Mporec HaAaHHA JOCTYIY IO MEPEKHUAX peCcypciB. 3a3BUUaii
BiIOYBA€ETHCsI MICIS ayTeHTU]IKaIIii.

AxayHt (o6aikoBuii 3anuc) Google — 11e euaMIA 00TIKOBYIA 3aIHIC [T J10-
CTYIy O XMapHHUX cepBiciB kopropaiii Google.

ABTenTH(iKalisa — TpoIeC MMepeBipKy TOCTOBIPHOCTI KOPHUCTYBada B OIIe-
pamiiiHiii cucremi, SKAH TONATaE y TOPIBHAHHI HOTO IMEHI Ta Mapolst 3 JaHUMH,
10 30epiraroTecs B 0a3i JaHUX OMEpamiiHOl CHCTEMH.
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Bpay3sep — nporpama u1st ieperssity Be0-cTOpiHOK. IcHye 4iMaio nporpam-
Opaysepis: Internet Explorer, Netscape Navigator, Mozilla, Opera Toro.

Be6-By30a1 — uB. BeO-caiir.

Beo-caliT — 11e CyKyIHICTh Be0O-CTOPIHOK, 00’ €qHaHUX 3MicTOBHO, URL sikux
Mae crisbHe fomenHe iM’st (DN S -im’s).

Be0-cepBep — 1ie Habip nporpam, siki 3a0e31euyloTh 0OMiH TaHUMU 3aco0a-
MU NIPOTOKOITY niepenaBanHs rineprekcry HTTP.

Biracuuk — 00miKOBHit 3anMC KOpUCTYBava, sIKMH CTBOPUB 00’ €KT (aidinoBoi
CHCTEMH.

liopuaaa xmapa (anrn. hybrid cloud) — nme xmapHa iHdpacTpykTypa, 10
CKJIaZIa€Thesl 3 MBOX abo0 Olble Pi3HUX XMapHHUX 1HOPACTPYKTyp (IpUBATHHX,
IPOMaJICBKUX a00 MyOJIYHUX), SIKi 3aJHIIAIOTHCS YHIKaJIbHAMH CYTHOCTSMHU, ajie
3’€¢IHaHHI MK COOOI0 CTaHIAPTH30BAHUMH a00 MPHUBATHUMH TEXHOJOTISAMH, IO
YMOKJTUBITIOIOTH TIEPEHOCHMICTh TAHUX Ta MPUKIAIHHX.

Iinepizop (auri. hypervisor) — mporpama, 110 BUKOHYE BipTyalbHi Mariu-
HH.

I'pyma — cykynHicTh OOJIIKOBHX 3alMCIB KOPUCTYBA4iB, SIKa MA€ OKPEMHMH
inentudikarop. [IpaBuia, siki 3aCTOCOBYIOThCS JI0 TPYIU JIIOTh Ha KOXXEH 00JIKO-
BMI 3aIIMC KOPUCTYBaya, L0 BXOIUTh J10 HEI.

Hduck Google ( anrn. Google Drive ) — XMapHe CXOBHIIE IaHUX, SIKE Halie-
xuTh KommaHii Google Inc., 110 K03BoNsIE KOpUCTyBayam 30epiraTu CBOI JiaHi Ha
cepBepax y Xmapax Ta JIUIMTUCS HUMH 3 THIIMMHU KOPUCTYBa4aMHU XMap B iIHTEpHe-
Ti.

JoMeH — JoriuHe 00’€IHAHHS KOMII IOTEPIB, KOHTPOJEP SKOr0 MICTUTh CITi-
TpHY 0a3y OOJIIKOBHIX 3aITHCiB KOPHCTYBAiB.

inTepHeT — mUB. Internet.

InTepdeiic (Bix anrn. Interface — moBepxHs po3iny, meperopoaka) — CyKyI-
HICTH 3ac00iB, METOMIB 1 IMpaBWI B3aeMOil (YIpaBIiHHA, KOHTPOIIO 1 T. J.) MK
€IIEMEHTAMHU CHCTeMH. Y KOMITIOTEPHUX HayKax Iij iHTepdeiicoM po3yMmitoTs He
TITBKHU TIPUCTPOI, aJie i mpaBmia (IIPOTOKOI) X B3a€MOJI.

KuieHT-cepBep — MepexxHa apXiTeKTypa, y sKiil yci mpucTtpoi € abo KitieHTa-
Mmu, abo cepepamu. Kiienrom € mammna (3a3ryait [1K), mo Bigmpasisie 3amur,
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cepBepoOM — MalllHHa, 110 BixnoBigae Ha 3amut. OOMIBa TepMiHH (KIIEHT 1 cepBep)
MOXYTb OyTH 3aCTOCOBaHi SIK /10 (pI3UYHHUX MPUCTPOIB, TAK 1 JO MPOTrPaMHOro 3a-
Oe3reueHHs.

Komyrartop (switch) — mpuctpiit, 1o Bu3Havae aapecy KOKHOTO MOBIZIOM-
JIeHHSI 1 3’ €/IHy€ KOMII I0TEP-BiANPAaBHUK Ta KOMIT FOTEp-aJipecar.

Kontposnep nomeny — koMm’torep, sIKMA MICTUTh 0a3y JAaHHX 00 €KTiB J10-
MEHY.

Jlorin — iM’s1 KOpHCTyBaya, SIKE BUKOPHUCTOBYIOTh Yy TIpolieci ayTeHTHdiKarii.

JlokaabHa KOMI’IOTEPHAa Mepe:ka — CYKYIHICTh TIEBHOIO 4YHCa
KOMIT FOTEepiB, PO3MILIIEHUX Ha BIJIHOCHO HE3HAYHIH TEPUTOPIi.

MapmpyTu3aTop (router) — IpUCTpiii, 0 3 €AHYE B OMHY MEPEKY OKpeMi
MepexKi, [0 MOXKYTh MPAIFOBATH 3a PI3HUMHU MpoTokonamu. Poip Mapuipyrusaro-
pa Moxke BUKOHYBaTH KoMIT'torep. OCHOBHMMH 3aBJIaHHSMH MaplIpyTH3aToOpa €
BU3HAYCHHS PAlliOHAILHOTO MaplIpyTy MepellaBaHHs IMaKeTiB JaHUX BiJl OJHOTO
BYy3JIa MEPEXKi JI0 1HIIIOrO Ta X MepeaaBaHHs.

Mepexxna nuata (Mepe:KHMIl ajianTep) — e anapaTHUA NPHUCTPiH, 1o 3a-
Oesrnieuye Qi3uyuHe MiAKIIOUSHHST KOMIT'toTepa 10 Mepexi. Lle abo cnenianpHa ria-
Ta PO3UIMPEHHS, L0 MICTHTh THI3/I0 IS MIiAKIIOYEHHS MEpeXHuX KabeliB, abo
OKpeMuil TpHUCTpid, sKkuil ninKIo4yaroTe Yeped mopr USB. VYV cywacHux
KOMII'I0Tepax Mepe)kHa IIaTa 4acTo IHTEerpyeThesl B MAaTEPUHCHKY Iuiaty. J{ns Bu-
KOpPHCTaHHSI MEPEXHOT IUTaTH HeoOXiTHO BCTAHOBUTH ii ApaiiBepu.

Mepe:xxHuii IPOTOKOJ — HaOIp MpaBKJI, 32 SIKUMHU BiIOYBa€ThCsi OOMIH Ja-
HUMH MDK KOMIT IOTEPaMHU B MEPEKi.

Mepexna ¢aiitoBa cuctema (NFS— Network Filesystem) — 3aci6 mms
crBopeHHs posnoniieHux pecypciB y OC tumy Unix. OcHOBOIO (DYHKI[IOHYBaHHS
NFS e ognoiimennwmii mporokon (NFS).

MoHTyBaHHs — TIpoLiec mpueaHaHHs QaitnoBux cucreM y OC Linux.

Ou-naiin  (auri. on-ling) — 38’5130k, AKHI MATPUMYETHCS y PEKUMI peaib-
HOro 9acy (0e3rmepepBHO).

Opranizaniiina oqununs — aus. [ligpo3ain.

IMapoab — KOJ JOCTYNy /Sl OfCPIKAHHS 3aKPUTHX JaHUX (HAMPUKIAMI, JUIs
BXOJy y JIOMEH).
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Minpo3ain — xoHTeliHEp, B IKOMY MOXYTh 30epiraTucs iHmi o0’ ekTi Active
Directory.

IMomToBHii KJIiEHT — porpama rnepeiaBaHHs KIII€EHTOBI OTPUMAaHUX IOIITO-
BHM CEPBEPOM IIOBiIOMJIEHb.

IMomrroBuii cepBep — nporpama rnepeCcuiianisia, 3aBIaHHAM SIKO1 € OTpUMAaHHIA
HOBiZ[OMJ'IeHI) BiI[HpaBHI/IKa Ta IXHE MOoJabllIe nepeaaBaHHsd B Mepemi, a TaKOX I1C-
pe€aaBaHHs OTPUMAHHUX IMOIITOBHUM CEPBEPOM HOBiJIOMJ'IeHL KJIIEHTOBI.

IIpuBaTHa xMapa (anri. private cloud) — e xMapHa iHGpacTpyKTypa, sAKa
NpU3HaueHa JUIsi BUKOPHCTaHHs BUKIIOYHO OJIHIEIO opraHizauieto. [IpuBaTHa xma-
pa Moxe InepeOyBaTH y BIACHOCTI, KEPYBaHHI Ta eKCILTyaTalil K caMoi opraHiza-
1ii, TaKk i TpeThol CTOpOHHU (UM Jesikoi 1x komOiHamii). Taka xmMapa Moxe (i3udHO
3HaXOJUTHUCH SIK B, TaK 1 11032 IOPUCTUKIIIEIO BIIACHUKA.

Ilyomiuna (3aranbHomocTymHa) xmapa (anri. public cloud) — ne xmapna
iHppacTpyKTypa, sika MpHU3HAYeHa JJIs BUIBHOTO BUKOPHCTAHHS IIUPOKUM 3ara-
nom. ITyGniyna xmMapa Moke niepe0yBaTi y BIACHOCTI, KEpyBaHHI Ta €KCILTyaTallii
KOMEpIiHNX, akaJeMiyHuX (OCBITHIX Ta HaAyKOBHX) ab0 Aep>KaBHUX OpraHizariii
(um Oynp-sikoi ix komOiHanii). [Tyoniuna xmapa nepeGyBae B FOPUCAMKIIT ITOcTa4a-
JIbHUKA XMapHUX TOCIIYT.

Perpancasimisi — ¢ynkuis SMTP-cepBepa, sikuii nependadae 0OMEKEHHs
riepeiaBaHHs JIMCTIB, 10 HAJACUIAIOTHCS PI3HUMH KITIEHTaMU.

Po3noxinienuii MepeskHHUii pecype — Katanor abo NpUCTPii, 10 SKOro opra-
HI30BaHO JIOCTYII Yepe3 MEPEeXKY 1 KUl Mae yHIKallbHEe MEPEeXKHE 1M ’sL.

Caiit — y nomenax Active Directory yactuHa mepexi, Je BCi KOHTpOJIEpH
JIOMEHY 3B’sI3aHi IBUAKHM, HEIOPOTUM 1 HaJIITHUM MEPEKHUM M1AKIFOUSHHSIM.

CepBep — komm’'totep abo mporpamMa, MO HAJa€ CBOI PECypCH iHIINM
KOMIT FOTEpaM y MEpExKi.

Cecini [ceaHnc] (session) — axTHBHE 3’€IHAHHSI TIOMIXK KOPHCTYBAadeM,
KoM foTepoM abo MOMDK ABoMa KoMir roTepamu. CeaHC pOOOTH KOpHCTyBada
(3B’s13Ky 3 JuKepenom iHdopmaiii). Tlepion B3aemoii aOOHEHTIB, SIKMI CKIIAIA€Th-
¢ 3 TPROX (pa3: yCTAaHOBJICHHS 3’ €IHAHHA, TIepeaaBaHHs iH(QOpMAIIiil Ta 3aBepIICH-
HA 3’ €THAHHSL.
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Cucremuuii anminicrpaTrop — oco0a, sika BHKOHYe (YHKIIl YIpaBIiHHS
orepariifHoo cucreMoro. CHCTEMHUI aAMiHICTPaTOp BUKOPUCTOBYE BiIITOBITHHUN
00JTIKOBUH 3aITUC OMEpaIifHOi CHCTEMH, HAIIPHUKIIAd, root a00 administrator.

CkJiaieHa Mepeka — CYKyITHICTh KUTBKOX Mepex. Mepexi, sIKi HaJIeKaTh 10
CKJIaJICHOI MEPEeXKi, HA3UBAIOThH ITiIMEPESIKAMH.

Tomonoriss — croci6 opranizauii (Qi3MYHUX 3’€qHAHb, ONHUC KOHQIrypamii
Mepexi, CXeMa pO3TallyBaHHs 1 3’ €JHAHHS MEPEKHHUX TPHCTPOiB. MepexHa Tomo-
Joris MoXke OyTH: (DiI3UYHOIO — OMHKC PEaTbHOTO PO3TAIYBaHHS 1 3B’S3KiB MK BY3-
JIAaMU MEPEXi Ta JIOTIYHOI0 — OIMC TMEepPEMIIlIeHHs] CUTHAy B paMKax (i3W4HOI TO-
THOJIOT.

Tpadik — 1) moTik JaHUX y JOKaIbHiil a00 rmodansHill Mepexi; 2) obcsr aa-
HHUX, [I0 HAIXOJWTh HAa KOMIT'IOTEp 3 Mepexi i BiampaBieHWil 3 HBOrO B
MEpexKy.

Xwmapni TexnoJorii (anrn. Cloud Technology) — mozenb 3a0e3mnedeHHs MoB-
CIOJHOTO 1 3pYYHOI'0 MEPEKHOro NOCTYIy Ha BUMOTY A0 OEAKOi CYHmyIHOCTI Ha-
JIANITOBYBAHUX OOYHCIFOBATIBHUX PECYPCIB.

Xoct — Oynab-siKa ONUHHMILI KOMIT'IOTEPHOI TEXHIKH, MIAKIIOYEHa 0
KOMIT' FOTePHOI Mepexi, HalpUKIa, KOMII'IOTEep, CepBep, MapIIPYTHU3aTOP TOLIO.
Sk mpaBuIIO, TS TIO3HAYEHHS IMEHI XOCTa, BUKOPHCTOBYIOTh MOTO MEPEXHE 1M s
(mis nokanbHOT Mepexi), [P-anpecy un momeHHe iM’s (Juist iHTEpHETY). Y XMapHUX
TEXHOJIOTISX Ml XOCTOM (HOJ/IO0) PO3YMIIOTh KOMIT FOTEP, III0 BUKOHYE Mporpamy
rimnepsizop.

Yar — (mep. 3 aHr. Oecijia) CHiJKyBaHHS JBOX 1 Oilblile KOPUCTYBaiB IHTEp-
HET B CMICTOSIPHOMY CTHJII B PEXKHMMI pEallbHOTO Yacy, TOOTO OJJHOYACHO B TOMY
CcaMOMY «BIKHI». YUYaCHHKH 4YaTa IUIIYTh ITOBIJIOMJICHHS W ONEPATHBHO OJEPKY-
IOTH BIJTIOBiIHI ITOCIAaHHS HA IFOMY X €KpaHi.

la03 — y KOMITIOTEpPHUX Mepekax MPOMDKHHNA BY30J, IO 3a0e3medye
3B’S130K KOMII FOTEPIB 3 PI3HUX CETMEHTIB MEPEexi.
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