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Houent kadenpu iHPOPMAIIMHUX TEXHOJOTiH JIbBIBCHKOT'O HAIlIOHAJIBLHOTO YHIBEPCHUTETY
npupogokopuctyBanus (3 2022 poky), KaHAUAAT €KOHOMIYHUX HayK, NOIeHT. Bukmamau 3 13-
pPIYHUM JOCBiJIOM, aBTOp Ta CIIBaBTOpP MoOHaJ 25 HayKOBUX cTaTeil, 1 MoHorpadii, 30 HaB4aIbHO-
MeToANYHUX po3pobok, paxisens y BHC Moodle JIHYII ta Microsoft365.

Yurae kypcu: Xmapi Texnonorii (Cloud-rexnonorii), Komm’torepHi TexHomorii 3 OCHOBaMHU
porpamMmyBaHHSI.
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PiBenb BUIOI OCBiTH — Opyzuit (mazicmepcovKuit)

I'any3b 3nanb: 12 «lngpopmayiinni mexunonoziin

CrenianabHicTb: 126 «Ingpopmaiitni cucmemu ma mexnonoziin
OcaiTHbO-podeciiina nmporpama «Inghopmayiiini cucmemu ma mexnonoziiy
Kinbkicts kpeauTis — 4

Pik minroroBkm, cemectp — I pik, 2 cemecmp

KoMnoHeHT 0CBITHBOI IPOrpaMu: guodipkosa

MoBa BUKJIAIAHHS: YKPAiHCbKA

Onuc AucuMIiHU

HapuanpHy AucuuIIIiHy po3poOJeHO TaKUM YHHOM, 1100 HaJaTH y4acCHHKAM HEOOXiAH1 3HAHHS,
00O0B’SI3KOB1 ISl TOTO, 1100 OBOJIOAITH 0a30BUMHU TOHATTSAMH, IIOB’S3aHMMM 3 OpraHi3ali€lo Ta
BUKOPUCTAHHSAM XMapHUX TEXHOJOTIH, YNpaBIiHHI pecypcamMH BIJJAJICHUX PO3MOJIUICHUX CHCTEM,
BUKOPUCTAaHHAM TEXHOJIOTIA PO3MOAIIEHNX OOYUCIeHb. TOMY Yy IUCHMIUIIHI TPEACTaBICHO SK OTJISA[
0a30BUX MOHATH Ta IHCTPYMEHTIB XMapHHUX TEXHOJOTiH, Tak 1 3aco0iB, SKi MOTPIOHI AJS BUPIIICHHS
TUTOBUX 3aBJaHb MPH BUKOPHCTaHHI, HAJTAINTYBAaHHI Ta YNpPaBIiHHI XMapHUMH CEpBiCaMH, PO3POOKH
MporpaM Ta MporpamMHuX iHTepdeiciB A1 XMapHUX AOJATKIB

[Iporpama mucruIuTiHE « XMapHi TEXHOJIOTI» BiTHOCHTHCS 10 AUCIHUILIIH PO eciiiHOl MiATOTOBKH
Ta CKJIaJieHa BiJMOBIAHO N0 OCBITHBO-TIpodeciiiHoi mporpamu «IHpopMmaliiiiHi cucTeMu Ta TEXHOJOTIi»
Ipyroro (MaricTepchbKOro) piBHS BUMIOI OCBITH.

MiskaucuuniHapHi 3B’ A3KH: OCBITHS KOMIIOHEHTa «XMapHi TEXHOJIOTI» € CKJIaJ0BOI0 YaCTUHOIO
UKy mpodeciifHol miaroToBku mis 3100yBadiB  OCBITHBO-TIpodeciitHoi mporpamu  «IHpopmaminiHi
CUCTEMH Ta TEXHOJOTi» Jpyroro (MariCTepChbKOro) piBHS BHIOi OCBITH. BHBUEHHS IHUCHUIUTIHU
nependavyae HasSBHICTh CHCTEMAaTHYHHX Ta TIPYHTOBHUX 3HAaHb 13 CyMDKHHX KYypCiB — KOMIT IOTEpHIi
Mepeski, OCHOBH 1H(GOpMaIIHHUX TEXHOJIOTIH, aNropuTMi3allis Ta MporpaMmyBaHHs

Bumoru 10 3HaHb Ta yMiHb BU3HAYAIOTHCS T'aTy3€BUMHU CTaHIApTaMH BUIIIOT OCBITH Y KpaiHH.

IIpeaMeToM BHBYEHHS OCBITHBOI KOMIOHEHTH «XMapHI TEXHOJOTI(» € XMapHi cepeoBUINa,
crocoOu Ta METOM BUPIMIECHHS MPAKTHYHHUX 3324 32 JOTIOMOTOI0 XMAapHUX TEXHOJIOT1H

MeTo0 BHMBYEHHSI OCBITHbOI KOMIOHEHTH «XMapHI TEXHOJIOTii» € OBOJIOAIHHSA 0a30BUMHU
MOHATTSMH, TEOPETHYHIMH 3HAHHSAMH Ta TMPAKTUIHUMH HABHYKAaMU BUKOPUCTAHHS XMapHUX TEXHOJIOTIH
B pI3HUX ramys3sx JOJCHKOT TiSUTBHOCTI, BUPIIICHHS npobiem BUKOPHUCTaHHS
MOCTYT HaJJaHUX XMapHUMH ONlepaTOpaMu, IPO30POCTi MiCIIe3HAXOKEHHsI 00’ €KTIB, a TAKOK OTPHMAaHHS
MPAKTUYHUX HaBUYOK 13 3aCTOCYBaHHS KPOC-TIIATPOPMHHUX BIpTyaTbHUX TEXHOJIOTIH.

OcHOBHi 3aB/JaHHSl OCBITHHOI KOMIIOHEHTH «XMapHI TEXHOJIOTI» Ha OCHOBI CHCTEMHOTO
MiIXOMIY:

e CTYJCHT NOBHHEH 3Hamu OCHOBHI KJIACH XMapHHUX CHCTEM, OCHOBHI CTaHIapTH B 00JIACTi
XMapHUX 00YHCIICHb, BEO-TEXHOIIOTIi 1 BeO-CepBiCiB, MPUHIIUIIN 3aCTOCYBAHHS XMApHUX
CepeOBUII JJIs1 BUPILICHHS PUKIIAJHUX 3aB/IaHb;

e CTYJACHT MTOBUHEH @Mimu BUOMPATH 1 BAKOPUCTOBYBATH ONITUMAJIbHI METOH 1 MPOTPaMHi 3aCO0U
JUTsL BUPILICHHS PAKTUYHUX 3aB/IaHb B 00J1aCTi BEO-TEXHOJIOTIH 3 BAKOPUCTAHHSIM XMapHO1
1H(paCTPyKTYpH;

e CTYJCHT NOBHHEH 60100imu TEOPETUIHUMH OCHOBaMH 10Oy T0OBH BeO-CEPBICIB 1 XMapHUX
CHCTEM.

Pe3yjJbTaTi HABYAHHA:

® BMITH TECTYBaTH Ta BUKOPUCTOBYBATH MPOTrpaMHe 3a0€3MeUCHHS XMapHUX
CUCTEM;

e (hopmyBaTH iIHQPACTPYKTYPY XMapHUX CEPETOBHUIL i BUMOTH NPUKIAIHUX 3aB/laHb;

® CTBOPIOBATH BJIACHE IporpamMHe 3a0e3nedeHHs Ta pO3MIllyBaTh HOTO B XMapHUX
CepeI0BHILAX;

¢ 3a0e3ne4yBaTH NEPEHECEHHS JJOKAJbHUX CUCTEM B XMapHE CepeIOBUIIIE.



CtpykTypa Kypcy

Toaunn
AYMTOPHHX Tema IpakTu4yHi 3aHATTS 3aBaaHHs
3aHATH
(1ek./ mpakT.)

2/2 Tema 1. Bipryaunizauisa. Ormusin ITP1. Texnoaorii [IuTanns,
TEXHOJIOT1H BipTyamizamii. OcHOBH | BipTyasizamii MpaKTUYHA
1 3arajbHi BiIOMOCTI PO pobora
Bipryamizamii. Konmenii Texnomorii BipTyamizamii ajs
Bipryamizauii ITindpactpykrypu. CepBepiB Ta JIECKTOIIIB.

[TepeBaru Ta HEAOTIKH
BipTyamizauii. Tunu BipTyamizarii.
Cuenapii 3acTOCyBaHHS PillICHb
BipTyastizauii.

2/2 Tewma 2. Datacenters (Lleatpu Posnoaineni o6uuncaroBanbHi [Turanns,
00poOKkH naHux). AnapaTHi Ta CHCTEMH, iIHTeporepaldebHICTh IIPAKTHUYHA
MpOorpamMHi CKJIaJIOB1 PO3MOIIICHUX pobota
obuncoBabHUX cucTeM. OCHOBHI
Cy4YacHi apXiTEKTypPH CEPBEPHHUX
pillIeHb.

2/2 Tewma 3. TeopetnuHi 3acaau Mopeni 006ciryroByBaHHS Ta [Turanns,
o0y /TIOBH XMapHHUX TEXHOJOT1H Ta | MOMYJISIpHI XMapHi CepBiCH AT IIPaKTUYHA
pimenb. baraTopiBHeBa apXiTekTypa| odicy ab0 HaBUaHHS pobota
pillieHb B XMapHOMY J10JIaTKYy.

Mopgemni ob6cimyroByBaHHs - [aasS,
SaaS, PaaS ta in

2/2 Tema 4. XmapHi TeXHOJIOTII Ta ITP2. Microsoft Azure [MuTanns,
pimenHs Microsoft Azure st [HTerpanist po3pobKku XMapHUX IIpaKTH4YHA
po3poOHuka I13 cepgiciB Microsoft Azure y MS pobota

Visual Studio

2/2 Tema 5. XMapHi TEXHOJIOTII Ta IIP3. Amazon AWS [Tutanus,
pimieHHst Amazon AWS ais XMapHi cepBicu Amazon, MpaKkTUYHA
po3poOnuka I13 Amazon SDK pobora

2/2 Tema 6. XMapHi TEXHOJIOT] Ta I1P4. [Tutanns,
pimenns Google App Engine s Google Cloud Platform IIPaKTHUYHA
po3pobnuka I13 XwmapHi cepBicu Google pobota

2/2 Tema 7. OcHOBHI cueHapii KopropaTuBHi 004HCIIOBaNbHI [MuTanns,
3aCTOCYBaHHSI TEXHOJIOT1N XMapHUX | CUCTEMHM Ta IMPUBATHI XMapHI IIPaKTH4YHA
00YHCIIeHb Ta TEXHOJOTIN AJs cepBicH pobota
PO3B’I3aHHS MPAKTUYHUX 327149

2/2 Tewma 8. KondineHmiiHicTs Ta AKTyanbHI mpobseMu Ta [Tutanns,
0e3nexka XMapHUX TEXHOJIOT1H Ta NEPCHEKTUBH XMapHUX NpaKTUYHA
cepBiciB Ha iX OCHOBI TEXHOJIOTiH! pobora




HaBuyaabLHuii KOHTEHT

@®opMyBaHHA NPOrPAMHHUX KOMIIETEHTHOCTE

Ingekc B
MaTpuui IIporpaMHi KOMIOHeHTH

oI

HT 3nmaTHICTE PO3B’A3yBaTH 3a7adi JOCHITHUIIBKOTO Ta IHHOBALIHHOTO XapakTepy Y
cdepi iHDOpMAIIHHUX CUCTEM Ta TEXHOJIOTIH.

3K01 3/1aTHICTB 10 a0CTPAKTHOI'O MUCIICHHS, aHAJII3y Ta CUHTE3Y.

3K04 31aTHICTh PO3POOJIATH MPOEKTHU Ta YNPABIIATH HUMHU.

CKO1 3natHicTh po3poOmatu  Ta 3actocyBatu ICT, HeoOximHi g po3B’s3aHHA
CTpaTEeriuHuX 1 MOTOYHUX 3a]ad.

CKO05 31aTHICTP BUKOPUCTOBYBATH Cy4YaCHI TEXHOJIOTIl aHAMI3y MaHMX IS ONTHUMI3alli
mporieciB B iHPoOpMaIifHUX CHCTEMaX.

CKO07 Po3pobmsTu 1 peanizoByBaTH iHHOBaLilHI npoekTu y cdepi ICT.

CK10 31aTHICTD PO3POOIATH Ta 3aCTOCOBYBAaTH Mojeni mudpoBoi Tpanchopmariii s
opraHizailiii pi3HOro piBHS, TpPOeKTyBaTh 1 ajgantyBatu IT-iHpacTpykTypy
MiAPUEMCTB 13 BAKOPUCTAHHSIM XMapHUX TEXHOJIOT1H.

PHO1 BigmrykoByBaTi HeoOXiHy iH(pOpMaIio B HAyKOBiM 1 TEXHIUHIN JiTeparypi, 6a3ax
JaHWX, HIINUX JPKepesaxX, aHaJi3yBaTH Ta OI[IHIOBATH ITI0 1H(POpMAIIifo.

PHO8 Po3pobmsitTu  mozeni  iHQopMmamiiiHMX TpPOIECiB Ta CHUCTEM pI3HOTO KIacy,
BUKOPUCTOBYBAaTH METOAM MOJeENIoBaHHs, (opmamnizamii, aiaroputMmizamii Ta
pearizanii Moenei 3 BAKOPUCTAaHHIM CyYaCHUX KOMIT IOTEpHHX 3ac00iB.

PHO9 Po3po0isiTi 1 BUKOPUCTOBYBATH CXOBHWINA JAHWX, 3IHCHIOBATH aHANI3 JaHHUX IS
MiATPUMKH IPHAHATTS PilICHb.

PH13 [IpoexTyBaTH, OpraHi3oByBaTH BIPOBAKCHHS, BUKOPUCTAaHHS Ta MMATPUMKY
iH(OpMAIIHHUX CUCTEM Yy PI3HUX Tany3sx, B Tomy uuci 1 AIIK, Ha ocHOBI XMapHHX
TEXHOJIOT1M Ta BUKOHAHHS HAYKOBHUX JOCIIPKEHb.

PH14 BosonitTh  mIMPOKUM  CHEKTPOM  3ac00iB  OOYHMCIIOBAIBHOTO  IHTENEKTY IS
3aificHeHHsT M(poBUX TpaHchopMalliil i3 BUKOPUCTAHHSAM TEXHOJIOTIH [HTepHeTy
peuell, aHamily BENMKUX JaHHUX, IHTEJICKTyaJbHOI pOOOTOTEXHIKH, XMapHUX
OOYHCIICHB Ta iH.
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6. Google App Engine [Enextponnuii pecypc] : [Be0-caiit]. — EnextponHi aaHi. — Pexxum noctymy:
https://cloud.google.com/appengine/.

7. Heroku [Enextponnuii pecypc] : [Be6-caiit]. — EnextponHni naui. — Pexxum noctyiy:
https://devcenter.heroku.com/.

8. Mark Vilkins. Learning Amazon Web Services (AWS): A HandsOn Guide to the Fundamentals of
AWS Cloud 1st Edition.

9. Michael Crump, Chris Pietschmann, Vahe Minasyan. The Developer’s Guide to Azure. Microsoft
Press, A division of Microsoft Corporation One Microsoft Way, Redmond, Washington 98052-6399.

10. Cenbko A. Pabota c BigData B o6akax. O6paboTka 1 XpaHeHUE JaHHBIX ¢ puMepamu U3 Microsoft
Azure u AWS. — CII6.: TTurep, 2019. — 448 c.: un. — (Cepust « 111 mpoheccnoHaoB»)

11. Mamnun T. Google App Engine Java u Google Web Toolkit. Pazpaborka Web-npunoxenuit. / T.
Marmraun. — CI16.: U3a-Bo: BXB-IletepOypr, 2014. — 352 c.

JlonatkoBa yiteparypa:

12. O6nauHble BEIUMCIIEHUS: 0030p U pekoMeHaanuu. Ob1as cpesa 00J1a4HbIX BEIYUCICHUH -
Pexomenpanum Harmmonansnoro Mucturyra CranaaproB u Texunonoruit (CILIA), NIST, USA, 2007.

13. bukoB B.}O. XMapHa KoMI'IOTEpHO-TEXHOIOT1YHA M1aT(opMa BiAKPUTOI OCBITH Ta BiJIOBITHHMA
PO3BHUTOK opranizainiiiHoTrexHosorianoi 0ynosu IT migpo3niniB HapuaneHux 3akianis / B.JO. bukos
// Teopis 1 IpaKTHUKa yNpaBJiHHSA collialbHUMH cucteMamu. —2013. — Ne 1. —c. 81-98.

14. Jlucroman H.I. Monenn pyHknronupoBanus "obmaqHoi" KoMIbroTepHOM cuctemsr / H..
Jluctonan, E.B. Onuzaposuu. — JJoxmanst BI'YHUP. — Ne3 (65). — 2012. — C. 23-29.

[HTEepHET pecypeu:
15. https://www.google.com/intl/ru_uA/docs/about/
16. https://www.microsoft.com/uk-ua/microsoft-365/buy/compareall-microsoft-365-
products?tab=1&rtc=1
17. https://aws.amazon.com/free/?ncl=h _Is&all-free-tier.sortby=item.additionalFields.SortRank&all-
free-tier.sort-order=asc
18. https://azure.microsoft.com/
19. https://cloud.google.com/appengine
20. https://hadoop.apache.org/

IToaiTHka OoWiHIOBAHHA

IMoaiTuka momo aeajaiHiB Ta mepeckaagandsi: PoootH, ki 31al0ThCs 13 MOPYLICHHSM TEPMiHIB
0€3 MOBXHUX TPHUYMH, OIIHIOITHCA Ha HIKYY OUIHKY (75% Bill MOXKIMBOI MakCHUMalbHOI KiTBKOCTI
OautiB 3a BHJI misuTbHOCTI OaniB). [lepeckiananas MOAYJIiB BiIOYBAEThCS 32 HASBHOCTI MOBAXHUX MPUUUH
(HampuKIad, JTIKapHSIHHH).

Momituka momo akaaeMiuHoi goOpodecHocTi: CrHUCyBaHHS TiJg dYac KOHTPOJBHHX POOIT
3a00poHeH] (B T.4. i3 BHKOPHCTAaHHSIM MOOUTPHHX JAeBaiiciB). MOOITBHI TPHUCTPOI JTO3BOISETHCS
BUKOPHUCTOBYBATH JIMINIE ITiJI Yac OH-JAaliH TECTyBaHHS Ta MIiATOTOBKHM MPAKTHYHHUX 3aBJaHb IiJ 4ac
3aHATTS.

MMonituka wmomo BiaBimyBanHsi: BinBimyBaHHS 3aHATH € OOOB’SI3KOBUM KOMIIOHEHTOM
OILIIHIOBaHHS. 3a O0’€KTHMBHUX TMPUYHMH (HANMpHUKIAL, XBOpoOa, MpPAlEBIAIITYBaHHS, MDKHAPOIHE
CTa)XyBaHHS) HAaBYaHHS MOXXE BIJOYBATHCh B OH-JIalH (HOpMI 3a MOTOHKCHHAM 13 BEIyYUM BUKIIaJIauyeM



OuninoBaHHA
OcTaTo4Ha OIliHKA 32 KypC PO3PaXOBYETHCS HACTYITHUM YUHOM: TIOTOYHUH KOHTPOJIb OI[IHIOETHCS B
50 GamniB, Ta CKIAHA€ThCA 13 IBOX MOAYIIB Mo 25 6amniB kKoxkeH. B cymy 0ajiB KOKHOTO MOAYJSI BXOJSATh
0anu 3a MATOTOBKY, BUKOHAHHS Ta 3axucTy 10 mpakTuyHUX poOiT mo 4 Ganu 3a koxHy podoty (10 x 4 =
40) Ta 1 6an 3a camOCTiiiHY pOOOTY, sIKa OLIIHIOETHCA yCHA KOMITOHEHTA 1] Yac 37a4i Moays (cmiBOeciga
i3 mekropom) (10 x 1 =10).
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Moayas 1 (25 6aniB) MoayJas 2 (25 6aniB eK3aMeH
I11-T15 CP I16- 1110 CP
5x4=20 5 5x4=20 5 50 100

I11, I12 ... [T10 — mpakTuuHi pobotu; CP — camocTiitHa po6oTa.

Jo Cuiadycy Tako:K roTyl0ThCS MaTepiajiu HAB4aJIbLHO-METOAUYHOI0 KOMILIEKCY:
1) HaBYaIbHUN KOHTEHT (PO3IMIUPEHUN TUTaH JIEKITiH)

2) TeMaTHKa Ta 3MiCT MPAKTHYHUX POOIT

3) 3aBnaHHs AJIs MiACYMKOBOT pOOOTH, MUTAHHS HA iCIIUT

4) enextponne HaBuanHs y BHC JIHVII MODLE.



