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1. Onuc HaBYAJIBLHOI AMCHUILTIHA

XapakTeprucTHKa HABYAIbHO1

["any3p 3HaHb, HAMIPSIM TUCITUTUTIHA

HaiiMmenyBaHHS MOKa3HUKIB

MiJITOTOBKH, OCBITHIH CTYITIHB
neHHa ¢popma

HaBYaHH

3ao4yHa ¢popma
HaBYaHHS

l'any3b 3HaHb

03 T'ymanitapHi HayKu BHOIpKOBa

KinbkicTh KpeauTis 3

Mognynis — 4 Pik miaroToBku:
3ui i — 4 CrieniansricTs: 035 i | =
MICTOBUX MOJIYJIIB — : =
ay. MeLiaNbHICTh! CemecTp
- - «D11ooris»
3arajipbHa KIJIbKICTh TOAUH - 6 ‘
90 Jlekmii
_32ropn. | TO/I.
[IpakTryni
32 ron. ‘ __TOJ.
TWKHEBUX TOIUH IS -
. JlaboparopHi
NeHHOi (OpMU HABUYAHHS: C .
OcBITHIH CTyniHb «OaKanaBp» __rof. | TOJI.

ayuTopHuX 4

CaMOCTIHOT po0OoTH —
1,6

CamocriitHa po6oTa

26 rog. | TOJI.

Buna xonTposro: 3aimik

CriBBiAHOIICHHS KIJIKOCTI TOJWH ayJIUTOPHUX 3aHATH JIO CAMOCTIHHOI Ta
IHIUBITyaIbHOI pOOOTH CTAHOBUTH:

JUTst IeHHO1 (popMu HaBuaHHs —/1 % ayautopHuUX 3aHATh, 29 % camocTiitHOT Ta
1HIWBIAYaJIBHOT pOOOTH;

JUTsl 3a04HO1 (hopMH HaBYaHHS — _ % ayIUTOPHMX 3aHATh, % caMOCTiitHO1
Ta 1HAUBITYaIbHOI POOOTH.
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2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIHHUILIIHA

MeTo10 HABYAJIBHOI TUCHUILTIHH « XMapHI TEXHOJIOTIT Ta O0YNCIICHHS €
dbopmyBaHHS HEOOXI1THOTO PIBHS TEOPETHUYHOI 1 MPAKTUYHOT MIATOTOBKU CTYCHTIB
JUTSE BAKOPUCTAHHSI HUIMHU 3HaHb TIPO TIPUHITAIIN OpTaHi3ailii Ta BUKOHAHHS XMapHUX
OOYHCIICHB Ta 3aCTOCYBAHHS KOMIT FOTEPHOIHTEIPOBAHUX TEXHOJIOTIH JJIsI BUPIICHHS
MPUKJIATHUX 33]1a4.

3aBJaHHAMM BUBYCHHS HABYAJBHOI JUCIHUILIIHHA €;

dbopMyBaHHS 3HaHb PO OCHOBHI KJIACH Ta CTaHAAPTH B 00JIaCTI XMapHUX 00UYHUCIICHB,
Be0-TEXHOJIOT1H 1 BeO-CEPBICIB, IPUHIUIN 3aCTOCYBAaHHS XMapHUX CEPEIOBHIII,
BUKOPHCTAHHS ONTUMAJIBHUX METOIIB 1 TPOTPaMHUX 3aCO01B JIJIsl BUPIIIICHHS
MPUKIIAIHUX 3aBJaHb.

B pe3ynbpTaTi BUBUEHHS HaBYaJbHOI JUCLMIUIIHA «XMapH1 TEXHOJIOTI Ta
OOYHUCIIEHHS CTYACHTH IMOBUHHI:

3HaTu:

e OCHOBHI BUJIU OOYMCITIOBAIbBHUX XMap;

e OCHOBHI MOJIMBOCTI XMapHUX MOJICJICH;

¢ MOXJIMBOCTI XMapHuX cepBiciB Amazon, Windows Azure, Google Ta xmapHoi
matdopmu Google Colab, ocHoBH1 ciyx0u Windows Azure.

BMITH:

o OPIEHTYBATHCh Y CyYaCHUX XMApHUX TEXHOJOTISAX 1 MepeBarax ix
BUKOPHUCTAHHS MPU BUPIIICHH] CKIaJHHUX 33]1ay;

¢ CTBOPIOBATH JIOKYMEHTH, TAaOJUIII 32 TOMOMOI'OI0 XMApHHUX CEPBICIB;

e OpraHi30oByBaTH I'PYNOBY pOOOTY B OOUMCIIIOBAIbHIN XMapi;

o TMPOEKTYBATH Ta peajizoByBaTH 0a3u JaHUX;

e CTBOPIOBATH MPUKIIAIHI Tporpamu 3acodbamu xmMapuux miarGopm Windows
Azure Ta Google Colab.
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3. [Iporpama HaBYAJBLHOI AUCHUILIIHI

3micToBuii Moayab 1. XMapHi 004uCIeHHS.

Tema 1. OcHoBu XMapHHMX 00uncIeHb [[oHATTS XMapHUX 00umCieHb. [cTopis nosBu
Ta PO3BUTKY XMapHHUX TEXHOJOrIH Ta oOuucieHb. Tunu xmapHux mojaenei. Moaeni
xMmapuux oouunciens. Infrastructure as a Service (1aaS) — indpactpykTypa sik mociyra.
Platform as a Service (PaaS) — mrardopma sk mociayra. Software as a Service (SaaS) —
porpamMHe 3a0e3MeYeHHs SIK MoCayra

Tema 2. OcHoBM (QYHKUIOHYBAHHS LIEHTPIiB 00po0kM naHux. 3akoH Ykpainu "IIpo
xmapHi nocayru" [ToHsTTs neHTpiB 00poOku ganux. OCHOBHI KpUTEpii IpU CTBOPEHHS
xMmapHux cucteM. Oynkuii Jlata nentpiB. PiBHI 1eHTpiB 00poOku naHux. OCHOBHI
KpUTEpii IKOCTI pOOOTH 1aTa-LEHTPIB.

Tema 3. OcHOBHI cueHapii 3acTOCYyBaHHS XMapHHUX 004YMcJIeHb. [IpoIyKTUBHICTD
XMapHHUX 00uYMcIIeHb. XMapa Jjisi CTBOpEeHHs BipTyanbHoi [T-iHdpacTpykTypu. Xmapa
JUIsl TIporpaMHoOro 3abesnedyeHHs Ta 30epiranHs pesepBHux komid. TCO xmapw.
Jlinensii Ta Oe3neka. [lepeBaru Ta HeIOJIIKU XMapHUX OOYUCIICHbD.

Tema 4. ApxitekTypa gomatkiB y xmapi. Tunu XxMapHux apXiTekTyp. MoHOJITHa
apxiTektypa. MikpocepBicHa apxiTekTypa. bescepBepHa apxitekTypa. T umm XMapHUX
Oe3cepBepHUX apxiTekTyp. Halikpaii MeToau po3poOKH Ta CTBOPEHHS XMapHHUX
Oe3cepBepHUX MporpaM. AHaii3 BIUIMBY Ha O€3MEKy XMapHUX O€3CepBEPHUX MTPOTPaAM.
[TepeBarm xmapHOi apXiTeKTypu. BUKOpPHUCTaHHS XMapHUX CIIY»XO i O€3MeKu Ta
BIJIMTOBITHOCTI.

3micToBuii MoayJb 2. IIpakTuyHe 3aCTOCYyBAaHHSA XMAapPHUX cepBiciB.

Tema 5. IlpakTHuHe BUKOPUCTAHHA XMapHux cepBiciB. Konnenuis naganas 1T
pecypciB y BUIJISAI MOCAYr. ['OJOBHI PIlIEHHS 1 TEXHOJIOTIi, 5IKI BUKOPUCTOBYIOTh
xMapHi oOuucneHHs.  IlomyssapHi cdepu BUKOPUCTaHHS XMapHUX OOYHCIICHbD.
VYpasiiHHs 613HecoM. XMapH1 00YMCIEHHS! HA MApKETUHTOBUX IIaThopmMax.

Tema 6. BukopucTaHHs XMApHHUX CePBiciB /s pillleHHS NPUKJIATHUX 32/1a4.
HanamryBannst Be0-Opay3sepa Google Chrome. Po6Gora 3 momtoBum cepicom Gmail.
Po3pobOka Ta opopmiIeHHS MPOEKTHUX pillleHb 3acobamu xMapHuX cepsicie Google.
Po3pobka menrtansHux kapT B Coggle.it Ta TaitmnaiiniB. CTBOpeHHs yaT-OoTa B
noaatky Telegram. ImnopT Ta mapcunr manux 3a gomomororo Google Spreadsheets.
Amnaniz qaHux OTpUMaHHUX 3acobamu mapcuHry Ta iMmopty B Google Spreadsheets.
[Tapcunr caiitiB 3acobamu Power Qwery. Po6ora B ParseHub.

3microBuii Moayab 3. Bukopucranus xmaphoi miaargopmu Google Colab.

Tema 7. OcuoBu podorn B Google Colab. Xapakrepuctuka miatdopmu. YMoOBU
Oe3komToBHOrO BUKOpHCTaHHA. CTpykTypa pobodoro cepemoBuia. MeHto.
306epirands po3poOJIEHOr0 MPOrpaMHOIo 3a0e3MeUYeHHsI Ta OTPUMAHUX PE3yJIbTaTiB.
Crpykrypa OnokHoTy (3amucHuka). CroemianpHi  MoxiauBocTi. [liaTpumka


https://zakon.rada.gov.ua/laws/show/2075-20
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KOpHUCTYyBaya.

Tema 8. Po6ora 3 daiiiamu B Google Colab. CSV ¢aitmn. JSON datinu.
Yuranus ta 3anuc ¢aiiieB B Google Colab. dopmar bytes. OcnoBu
oi6moteku Pandas. Ctpyktypu nanux: Series ta DataFrame. [latadpeiimu.
Cratuctuuni po3paxynku. CoptyBanHs. Pobota 3 dataframe. YmoBHi onepatopu ta
3aIATH
Tema 9. Bisyaaizanis Tta anaji3 nanux B Google Colab. biomoreku aHamizy Ta
Bisyamizamii ganux Ha Python. Tumnm rpadikiB i1 mgiarpam. HanamryBauHs
napaMeTpiB rpadikis 1 giarpaM. BukopucTaHHs KapTH KOJbOpPiB. TeIoBI KapTH.
3d rpadika B matplotlib.

4. CTpykTypa (TeMaTHYHHUI JIAH) HABYAJBHOI JUCHMILTIHU

Kinexicte rogua

neHHa popma 3a04Ha (hopma
. : . = k=
3MICTOBI MOJZyJII 1 TEMH o - |F ST o |im | B IS
= = = = =

s |2 |EgES|c |2 |5 (=S
S |o |5958|5 |& |& (58
~ |5 [&8cg|> |F |& |e¢8
= =& s (=&

< o<

o o

Moayas 1
3micToBuii Moayab 1. XMapHi o0UMCIeHHS
Tema 1. OcHOBU XMapHUX 00YHCIIEHb. 6 2 122

Tema 2. OcHOBU (PyHKIIIOHYBaHHSI LIEHTPiB 00pOOKH 8 41 9|2
ITAHUX
Tema 3. OcHOBHI clieHapii 3aCTOCYBaHHS 8 4122
TEXHOJIOT1H XMapHUX 004YHCIIEHb.

Tema 4. ApxiTekTypa J101aTKiB y xMapi Tunu
XMapHUX apXITEKTYD.

Pazom 3a smicmoeuii modynv 1| 28 | 12 | 8| 8

6 | 2|22

Monayasb 2
3micToBuii MoayJib 2. IIpakTH4yHe 3acTOCYBaHHS XMApHHUX CepBiciB.
Tema 5. [TpakTyHE 3aCTOCYBaHHS XMapHUX 14 4 1614
00YHUCIICHB.
Tema 6. BukopuCTaHHS XMapHUX CEPBICIB IS 16 6 |6 |4

IIIICHHSI IPUKJIAIHUX 3a/1a4
Pazom 3a 3micmoeuii mooyns 2130 |10 (12| 8

Moayas 3
3microsuii Mmoay.ib 3. Bukopucranns xmapnoi naardpopmu Google Colab.
Tema 7. OcuoBu podotu 8 Google Colab. 8 2 14 |2
Tema 8. PoGora 3 daitnamu B Google Colab. 12 | 4 |44
Tema 9. Bizyauizaiis Ta anani3 nanux B Google 12 4 |44
Colab.

Pa3zom 3a 3micmosuit modynp 3 | 32 | 10 12|10
PA3OM: | 90 | 32 |32 |26



http://ruslan.rv.ua/python-starter/strings/strings_operations.html
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5. TeMu NpakTUYHUX 3AHATH
No Kinexicts ronuna
Ha3ga Temu
3/m neHHa ¢popma | 3aouHa popma
1. |HanamryBanus Be6-Opaysepa Google 2
Chrome.
2. | PoGota 3 momrroBuM cepBicom Gmail. 2
3. | Po3pobOka Ta opopMiIeHHS TPOSKTHUX 4
pillieHb 3ac00aMu XMapHUX CEpPBICIB
Google.
4. |Po3pobka menTampHuX KapT B Coggle.it Ta 2
TalMIIaiTHIB.
5. | CtBopeHHs yar-6ota B foaarky Telegram. 2
6. |IMImopT Ta mapcUHT 1aHUX 3a JOTIOMOTOIO 2
Google Spreadsheets.
7. | AHaji3 TaHUX OTPUMaHMX 3ac00aMu 2
napcuHry ta immnopty B Google
Spreadsheets.
8. |IlapcuHr caiitiB 3acobamu Power Qwery 2
9. |Po6ota B ParseHub. 2
10. | Beryn no Google Colab. 2
11. | Po6ora 3 daitmamu B Google Colab. 2
12. | Po0OoTa 3 naHuMu 3aco0aMu 010110TeKH 2
Pandas.
13.| Bizyaumizariis Ta anani3 ganux B Google 2
Colab.
14. | PilleHHS MpaKTHYHUX 3a7a4 4
Pazom 32
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6. 3aBaaHHs AJsA CaMOCTilHOT podoTH

Tema 1. IcTopiss BUHUKHEHHS Ta PO3BUTKY XMapHHX OO4YH4WIeHb. [IOHATTS rpi-
CHUCTEeMH Ta BIPTyaJdbHOI Oprasizaiii - CHCTeMU 00’ €THAHHS KOPHCTYBadiB,
poBaiIepiB, BIACHUKIB PECYPCIB.

Tema 2. IlonsaTTs 6i3HEeC-MOjeNl HaJaHHS MPOTPaMHOrO 3a0€3MEUEHHS Y OpEHY.
Oruisi1 OCHOBHUX MPOBaepiB XMAPHUX OOUYHCIICHb.

Tema 3. IlorsaTTs Oi3HEC-MO7eN HaAaHHS MPOTPAMHOTO 3a0€3MEUYCHHS Yy OpPEHY.
Ornsi; OCHOBHUX ITPOBANIEPiB XMAPHUX OOUHCIICHb.

Tema 4. Texnomorii Bipryamzaiii. [loHATTS BipTyauizalli onepamiiHuX CUCTEM Ta
KOMII'FOTEpHUX MepeX. Bu3zHaueHHs mporpamHo-anapatHoi IaTGopMu JUis
e(heKTUBHOTO BIIPOBA/IKEHHSI CEPBEPHOT BipTyasi3arlii.

Tema 5. XmapnHa miargopma Microsoft Azure. OcobnuBocTi miargpopmu. IcTopuuni
BIJIOMOCTI MpPO BIPOBaKEHHs TuiaTpopMu. OCHOBHI CKIIaOBI1 IIAT(HOPMHU.
TexHomorii, Mo MATPUMYIOThCS XMmaporo Microsoft Azure. Ilpuxmanu
3aCTOCYBAHHS.

Tema 6. OcHOBHI HampsiMu 3acTtocyBaHHs MaTdopmu Microsoft Azure s
KOMEPLIMHUX OJAaTKIB Ta BUKOHAHHS JTOCIIPKEHb 1 MPOEKTYBaHHSI TEXHIUHUX
cucteM. [lpuHnunu (opmyBaHHA LIHM 3a CIOXKHUBAHHS PECYpPCIB XMapHUX
0o0YuCIEHb

Tema 7. Mosa Python B Google Colab. BuBueHHs cTpyKTypu mporpamu, THITIB
JaHUX, CHHTAKCHCY, OpPTaHi3allii CTaHJapTHOTO BBEJACHHS-BUBEICHHS JaHHX.

Tema 8. Pobota 3 ¢aitnamu. 3anuc, yntaHHs. 3aBaHTaxeHHs (ailniB. BusHaueHHs
0CcOo0MBOCTEHM POOOTH 3 PIZHUMHU TUTIAMHU (DaiiiB.

Tema 9. Meroau Ta anrOopuTMH aHami3y AaHUX. TeXHiKa Bizyamizamii JaHUX.
[IporpamHi IpoayKTH Ta CEpeIOBUIIA 3 BI3yalli3allii JaHUX

7. InguBinyanbHi 3aB1aHHS
[HauBiyanbHI 3aBIaHHS HE TepeadadeHi MporpaMor0 JUCITUTITIHI
8. Meroau HABYaHHSA

OcBiTHIN Tporec MOOyJOBaHMM Ha CHOJYYEHHI JIEKIIHHUX 1 MPaKTHUYHUX
3aHATH 3CaMOCTIHHOIO POOOTOIO CTYCHIB.

JlexkuiiiHi 3aHATTS NpU3HAYEHI JJI1 TEOPETUUHOTO OCMUCIICHHS M y3arajibHEHHS
CKJIQHUX PO3JALIIB KYpCY, IO BUCBITIIOETHCS B OCHOBHOMY Ha MPOOJEMHOMY PiBHI.
[IpakTUuHI 3aHATTS NpU3HAYEHI U1l POPMYBaHHA y CTYACHTIB NPAKTUYHUX HABUYOK
1 BMIHb BHMKOPUCTAaHHS ICHYIOUMX XMAapHHX CEpBICIB, Ta PO3POOKHA 1 HaIlHUCAHHS
KOMIT'FOTEpHUX TporpaM /I BHUPINICHHS MNPHUKIATHUX 337ad B XMapHOMY
CEpEIOBUIIII.

CamocrTiitHa poboTa CTy/I€HTa TOJIsTae B ONpaIlOBaHHI JEKIIHHOTO MaTepiaty,
3aBJlaHb ISl CaMOCTIMHOT pOOOTH, BUKOHAHHI MPAKTHUYHUX POOIT Ta OPOPMIICHHA
3BITIB.
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9. MeToau KOHTPOJIIO

Moy Ta iX eneMeHTH dopma KOHTPOITEO MakcumainbHa KUTbKiCTh
6aniB
3micToBuii Mmoayab 1. XmapHi 004nc/IeHHS.
[IpakTruna po6ota Ne 1 Bukonanns 1 3axuct [1P 5
[IpakTruna podota Ne 2 Bukonanns 1 3axuct [1P 5
[IpakTruna podota Ne 3 Bukonanns 1 3axuct [1P 5
[IpakTruna po6ota Ne 4 Bukonanns 1 3axuct [1P 5)
Pa3om 3a 3micToBuii Moay.Jb 1 20

3micToBuii Moayab 2. IIpakTryHe 32CTOCYBAHHSI XMAaPHHUX 00YHCJIEHb TA
cepBiciB.

[TpakTuuna podora Ne 5 Buxonanns i1 3axuct [1P

[TpakTuuna podora Ne 6 Buxonanns 1 3axuct [1P

ITpakTuuna po6ota Ne 7 Buxonanns 1 3axuct [1P

ITpakTuuna po6ora Ne 8 Buxonanns 1 3axuct [1P

[IpakTuuna po6oraNe 9 Buxonanns 1 3axuct [1P

glorjorjorjo| ol

[TpakTuanra podoralNe 10 Buxonanns i1 3axuct [1P

Pa3om 3a 3micToBuii MOAYJIb 2 30

3microBuii Moaysb 3. Bukopucrannst xmapaoi miaatrgopmu Google Colab.

[IpakTuuna po6oralNe 11 Buxonanns 1 3axuct [1P

ITpakTryna po6oraNe 12

[TpakTuanra podoralNe 13 Bukonanns 1 3axuct [1P

5
Bukounauns i 3axuct [1P 5
5
5

Buxonauns i 3axuct [1P

[IpaxTiuna po6ora Ne 14

Pa3om 3a 3micToBuii MoayJb 3 20
CamocriiiHo poboTa 10
Pa3om TecTn 20
Ouinka nmo xucHMIIiHI 100

[IpoBeaeHHST KOHTPOIBLHO-MOYJIBHUX POOIT, 3aXUCT 3BITIB 3 MPAKTHYHUX POOIT,
3aJliIK, MPOBEJEHHS TECTOBUX KOHTPOJIBHUX POOIT.

10. Po3moais 6aJ1iB

IIIxajga omiHIOBAHHSA

3a mKanoxo Ex3amen 3amik bamu
A Bingminao 3apaxoBaHO 90-100
2 HoGpe 3apaxoBaHO 32::2
D ) 64-73
E 3a40B1JIBHO 3apaxoBaHO 60-63
FX HesanoBibHo He 3apaxoBano 35-59
F He 3apaxoBano 0-34
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11. PekomenoBaHna Jireparypa

OcHoBHa JiTepaTypa

1. Auapomryk O., 'ono6opoasko M., 'onoBuenko O., MupoHtok A. AHaii3 TOHSTTS
XMapHi1 TeXHOJIOT1i: BU/IM, KaTeropii, mepeparu Ta Heaoaiku., Mojoauii BueHuit Ne6
(94) (2021)

2. 3inuenko O.B., Imepsakos C.M., IIpokomos C.B., Cepux C.O., Bacunenko B.B.
«XmapHi TexHojorii». HaBuanpHuii mociOHuk. - KuiB: Jlep>kaBHUN yHIBEpCUTET
tenexkomyHikauiil (POII IN'ynsea B.M), 2020. — 74 c.

w

. lminr E., Pozen6epr /l. Sk mpartoe Google — Kuis: KM-byke, 2022. -376 ¢

4. IOpunmmH, B. S. Xwmapni Ta ['pin-TexHOJIOTii: KOHCHIEKT JEKLIi: HaBYaIbHUI
nocionuk. — Kuis : KIII im. Iropst Cikopebkoro, 2019. — 263 c.

JlonomizkHa Jiitepatypa

1.Bacunwe O. [IporpamyBanns Ha Python. Teopist Ta npaktuka. — Kuis: Jlipa-K, 2023.
-365c.

2.T'onmoBuenko O. , AHani3 cyyacHuX miaxoiB 1o ctBopeHHs L{O/J], Momoauii BUeHUI:
Ne 4 (80) (2020)

3.CinpkoB O.C. XMapHi TeXHOJOTi1 B OCBITHbOMY Tiporieci. HaByanpHuii MOCiOHUK.
— Kam’suens Iomineceknii, 2019. -83 c.

4.Kamincekuit O.€. «XMapHi TE€XHOJOrIi B mapajaurMi 1HPOPMALIIHOI €KOHOMIKK
K.KHEY, 2018 — 238 c.

N

o Ol

12. Indpopmaniiini pecypcu B InTepueri

. https://www.sim-networks.com/ukr/blog/cloud-technologies - XmopHi TexHOOT11

TEOopisl Ta MPaKTUKA

. http://integritysys.com.ua/solutions/pricatecloud-solution/ Xmapsi o6unciacHHS
. http://integritysys.com.ua/solutions/pricatecloud-solution. Xmapui o0uHCICHHS,

Integrity Systems.

. http://lib.iitta.gov.ua/1111/1/grybyukstattyalhmary%2B_Copy.pdf 12. I'pu0’tox

0O.0. I[lepcriekTHBH BIPOBAKEHHS XMAPHUX TEXHOJIOT1H B OCBITI

. https://ridmi.com.ua/product/yak-pratsyuye-google/ Sk npaittoe Google
. https://bizmag.com.ua/tag/cloud/ XmapHni Texuosorii. CtaTri.
. https://smartik.kiev.ua/shcho-nazyvaiut-khmarnymy-tekhnolohiiamy/ XmapHi

TEXHOJIOTI].



https://molodyivchenyi.ua/index.php/journal/issue/view/28
https://molodyivchenyi.ua/index.php/journal/issue/view/28
https://www.sim-networks.com/ukr/blog/cloud-technologies
http://integritysys.com.ua/solutions/pricatecloud-solution
https://ridmi.com.ua/product/yak-pratsyuye-google/
https://bizmag.com.ua/tag/cloud/
https://smartik.kiev.ua/shcho-nazyvaiut-khmarnymy-tekhnolohiiamy/

