QE HauioHanbHUIA TEXHIUHMI YHIBEpPCUTET YKpaiHK
«KUIBCbKUWA NOMITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Pob6oua nporpama HaB4anbHOiI gucuunniiu (Cunabyc)

PiBeHb BULW0i OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc aucumnninm
®opma HaBYAHHA

Pik niarotosKku, cemectp

Ob6cAar ancumnaiHu

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axoam

Po3sknapg 3aHATb
MoBa BUKNagaHHA
IHpopmauin npo
KepiBHUKa Kypcy /
BUKNAAaudiB

Po3milleHHA Kypcy

PeKBi3UTK HaBYaNbHOI AUCLUNAIHN
dpyeauli (mazicmepcoKulii)
IHpopmauyiliHi mexHonoaii
121 IHxeHepia npo2pamHo20 3ab6e3neyeHHsA
IH3eHepia npozpamHo20 3a6e3neyeHHA iHghopMauiliHux cucmem
OCHOBHA
oYHa(0eHHa)/OucmaHuyiliHa/3miuaHa
1-U Kypc, ociHHIl cemecmp
5 kpedumu, 150 200uH (36 200uH — Jlekyil, 18 200uH — MMpakmukymu, 18 200uH
JlabopamopHi pobomu, 78 200uH — CPC)

icnum

nepwuti cemecmp
YKpaiHcoKa

JNlektop: goueHT Kadegpu IMNI OninHuK H0.0., oliyura@gmail.com

Komn’toTepHUit NpakTUMKym: goueHT Kapeapw IMI OniiHmk HO.O.
oliyura@gmail.com, acucteHt kadpegpu Ml 3apiukosuii O.A.
alexkirnas1998@gmail.com

https://ecampus.kpi.ua/

https://classroom.google.com/c/NzExNzA5MzMxODg0?cjc=nc5wtj7
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Mporpama HaB4Ya/IbHOI AUCLUNNIHU
1. Onwuc HaBYanbHOI AUCUMUNAIHK, TT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/bTaTu HaBYaHHA

MeTa BUBYEHHS TUCIMILIIHUA — HAOYTTS KIFOUOBHX ()aXOBHX KOMIIETEHTHOCTEH, TCOPETUIHNX 3HAHD 1 IPAKTUYHUX
HABUYOK AaHaNi3y, apryMEHTYBaHHS, NPUUHATTS pINICHh NPH pO3B’sI3aHHI 3a7ad Ta MPAKTHYHUX MPOOIIEM
00pOOJICHHS Ta aHAITi3y HaJBEJIMKUX MACHBIB JaHUX.
IIpenMeromM BUBYEHHS AUCHMILIIHM € TEXHOJIOTII, MOJICJ, apXiTEKTypa PO3MOIIJICHUX CXOBHII[ JAHHUX; TPOIECH
00pOoOKH Ta aHalli3y HaJBEIMKUX MACHBIB TaHUX.
3aBaaHHs BUBYEHHS IMCHMIUIIHM. — OBOJIOAIHHSI OCHOBHUMHU TOHATTSAMH OOpPOOKH Ta aHali3y HaABEITHKHAX
MacCHBIB JaHUX; — O3HAWOMIICHHS 3 HOBITHIMH TiJIXOJaMH CTBOPEHHS PO3IMOAUICHUX CXOBHII JaHWX; — HAOYTTA
MPAKTHYHUX HABUYOK 0OPOOKH Ta aHAJi3y HAIBEIMKUX MACHBIB JaHUX IS BUPILICHHS 33124 MiATPUMKHU IPUHAHATTS
pilleHb.
HaBuayibHa AUCIUILTIHA TOKJIMKAHA TOTIOMOTTH CTYIEHTY OTPHUMATH:
® BUBUCHHS CYJacCHHX KOHIIEHIIH Ta MiAXOIIB 10 OOpPOOJICHHS HAJABEIMKHX MACHBIB JaHUX Ta CTBOPEHHS
CXOBHIII JIAHHX;
® yMiHHSI BITBHO OpIEHTYBATHCS HAa Cy4aCHOMY CBITI PO3MOJIICHHWX CXOBHWIN NaHUX; MPOEKTYyBaTH Ta
CTBOPIOBATH PO3IOIUICHI CXOBHIIA JAHHMX, 3aCTOCOBYBATH Cy4YacHI METOAM Ta TEXHOJOrii 0OpoOKu Ta
aHaJli3y HaJ[BEJIUKUX MACHBIB TaHUX.

® 3JIaTHICTh BUKOPUCTOBYBATH MOXJIMBOCTI Cy4aCHUX 3aC00iB Ta TEXHOJIOTiH 0OpOOKH MOTOKIB JIJAaHHX.

KOMIIETEHTHOCTI
CrernianbHi (paxoBi, MpeAMeETHI) KOMIETEHTHOCTI
e @KI1 - 3naTHicTh A0 aHai3y, NPOCKTYBAHHS Ta PO3POOKH HOBUX T4 BUKOPUCTAHHS ICHYIOUHMX CHCTEM

30epiranHs Ta 00poOKH Ha/ABEJIUKUX MAacHBiB JaHMX.

INPOI'PAMHI PE3YJIbTATU HABUAHHSI
e [IPH20 — Po3pobisaTu, peanizyBaTH Ta 3aCTOCOBYBATH Pi3HI METOJIH IHTEIEKTYaJILHOTO aHAJI3Y JaHUX JI0
Big Data, popmymroBatu anroputmu o0pooku B nmapagurmi Map Reduce, oOupatu BifIoBigHy TEXHOJIOTIIO
30epiranHs 1 0OpOOJICHHS HAJBEIUKHUX JaHMX, BUKOPHCTOBYBAaTH Cy4acHI BHCOKOHABAHTA)KECHI CUCTEMH

30epiranHs Ta 0OpOOJICHHS BEIMKHUX JIaHUX.

2. TMpepekBi3uTn Ta NOCTPEKBI3UTU AUCLUNAIHK (Micue B CTPYKTYPHO-/IOTiYHiA cxeMi HaBYaHHA 3a

BiANOBIAHOO OCBITHLOIO NPOrpamoto)

[Ipepexsizutn:
e basu nanux.
e AmHamii3 maHux.
e [IpoexryBanHs iHQOPMALIIHIX CHCTEM.
e Teopis aNropuTMiB.
3HaHHA, OJICPKaHI CTYICHTAMU TIPY BUBYCHHI TUCIUTUTIHA, BUKOPUCTOBYIOTHCS Y JUILIOMHOMY

IPOEKTYBAHHI.



3. 3micT HaBYaNbHOI AUCUUNNIHU

Tema 1. O6poOka manux Ta moOymoBa po3nonaiaeHuXx cxopuir B Hadoop Ta Hive

Tema 2. Apxitextypa Apache Spark

Tema 3. I'padoBi anropurmu B Apache Spark

Tewma 4. InTenexryansHuii anani3 nanux B Apache Spark

Tema 5. O6poOKka MOTOKIB JaHUX

Tema 6. OO6poOKa TEKCTOBUX JaHUX

10.

4. HaBuanbHi matepianu Ta pecypcu

ba3oBa
Harness the Power of Big Data. Paul C. Zikopoulos, Dirk deRoos, Krishnan Parasuraman, Thomas Deutsch,
David Corrigan, James Giles. ISBN: 978-0-07180818-7
Big Data Beyond the Hype. A Guide to Conversations for Today’s Data Center. Paul Zikopoulos, Dirk deRoos,
Christopher Bienko, Rick Buglio, Marc Andrews. ISBN: 978-0-07-184466-6
Damiji, Jules S., et al. Learning Spark. O'Reilly Media, 2020
Needham, Mark, and Amy E. Hodler. Graph algorithms: practical examples in Apache Spark and Neo4j. O'Reilly
Media, 2019.
Chuck Lam. Hadoop in Action. - WILEY, 2011. - 336¢: nr. ISBN 978-8177228137.
Edward Capriolo, Dean Wampler, and Jason Rutherglen. Programming Hive. ISBN: 978-1-449-31933-5
Ralph Kimball, Margy Ross, Warren Thornthwaite, Joy Mundy, Bob Becker. The Data Warehouse Lifecycle
Toolkit, 2nd Edition. Wiley Publishing, Inc, 2008.672¢.:u1. ISBN: ISBN 978-0-470-14977-5.
Ralph Kimball, Margy Ross, Warren Thornthwaite (Contributions by), Joy Mundy (Contributions by), Bob
Becker (Contributions by). Relentlessly Practical Tools for Data Warehousing and Business Intelligence. Wiley
Publishing, Inc, 2010. 744 .:un. ISBN: 978-0-470-56310-6.
IMaciunmk B.B., Illaxosceka H.b. Cxosumia manmx: Hapuaneppuii mociomuk. - JIeBiB: “Marnomis 20067,
2008.-496 C.ISBN 978-966-2025-18-7.
Daniel Linstedt, Michael Olschimke Building a Scalable Data Warehouse with Data Vault 2.0. Morgan
Kaufmann Waltham, MA 02451, USA. ISBN: 978-0-12-802510-9. P.661.

JonomixkHa jJiTepartypa

Thomas C. Hammergren and Alan R. Simon Data Warehousing For Dummies. Wiley Publishing, Inc. Hoboken,
NJ, USA. ISBN: 978-0-470-40747-9. P.388

Vaisman, A., Zimanyi, E. Data warechouse systems. Data-Centric Systems and Applications. 2014.

HonatkoBi Matepianmu 10 Kypcy «OOpoOfeHHS HaIBENUKHMX MacUBIB JaHMX». EjekTpoHHmii pecypc:

https://drive.google.com/drive/u/1/folders/159vagraxrOrrZej2CgaOJzxe0OwAuZyWcr

Indopmaniiini pecypen

® https://ecampus.kpi.ua/

JUtst BUKJIaJaHHsl AUCHUILTIHA HeOOX1AHI HACTYIIHI PECYPCH:



https://drive.google.com/drive/u/1/folders/159vqraxrOrrZej2CqaOJzxe0wAuZyWcr
https://ecampus.kpi.ua/

- B nexuniiiniil aynuTopii Mae OyTH KOMII'IOTEp 3 HOCTYIOM J0 Mepexi [HTepHeT, a TaKoXK MPOEKTOoP;
- B nokanbHiii Mepexi ab0 B XMapHOMY CEepeIOBHII MatOTh OyTH BCTAHOBJICHI :

Apache  Hadoop, Apache Hive, Apache Spark Bepcii 3 Ta  Bumle, SAKi

PO3MOBCIOIKYIOTHCS TIO OE3KOIITOBHIH JIIIeH311.

HaBuyanbHUiA KOHTEHT

5. MeToguKa onaHyBaHHA HaBYaNbHOI AUCLUNNIHK (OCBITHDOrO KOMMOHEHTA)
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METO/JIU HABYAHHA:
.

JlexuiiiHi 3aHATTS IPOXOAATH 3 BAKOPUCTAHHAM MYJbTUMENIHHUX TEXHOJIOTIH Ta HACTYITHUX METO/IB:
- [NosicHIOBaNIEHO-1MIOCTpaTHBHOTO MeToAy IlocninoBHa Ta JOTiYHO YB’sS3aHa NoJaya MaTepially HaJa€ ysBICHHS Ta
3HaHHSA Y HOTO JIOT1YHOT ITiIJTiICHOCTI.
- Metox npo0GiieMHOT0 BUKJIAAy Haga€ ysBY Ta METOAU OTPUMAHHS HOBHX 3HAHb Ta (DAKTiB 3 BUKOPHCTAHHIM BXXE
BiZIOMHUX (DaKTiB Ta TBEPIKEHb.
- [HTepakTUBHMIA METOJ TiJl Yac JEKIIHHUX 3aHATh BUKOPUCTOBYETHCS AJIsl BCTAHOBJICHHS JiaJIOTy 3 ayJUTOPIEI0.

KoM toTepHi MpakTUKyMH TPOXOISTh 3 BHKOPUCTAHHSAM HACTYITHUX METOJIIB!

1) penmpoayKTHBHOTO METOXy, 3aBIASKHA SKOMY CTYICHTH 3aKpIiIUTIOIOTh BHUBYEHHWH TEOPETHYHHHA MaTepian Ta
HAaBYaIOThCSA BUKOPUCTOBYBATH HOI'0 B KOHKPETHHX 3a/1auax
2) mpoOJIEMHOTO METO/Y, TIPH 3aCTOCYBaHHI SIKOTO CTYAEHTH 3aly4aroThCs 10 OOTOBOPEHHS Ta BUPIIICHHS 3a1ad,
MOB’SI3aHKUX 3 HOBITHIMU iH(OpMaLiHHIMHU TEXHOJIOTISIMU aHATIITHYHOT 00poOKH iH(opMmarrii

CamocriiiHa po00oTa 3 MOKJIMBICTIO OCOOUCTHX KOHCYJBTAIIN 3 BUKJIATAYeM.

TemMaTHYHHU NJIaH NPOBeAeHHS JeKIIHHUX 3aHATH

Jlexmis 1. 3amagi oOpoOIeHHS HAIBETUKUX MACHBIB JTAHUX

Jlekuis 2. ApxitekTypa Ta npuHIunu oopooku nanux B Apache Hadoop. Konmenmiss MapReduce.

Jlekuis 3. ApxitekTypa Ta npuHIUIU 00poOku nanux B Apache Hive

Jlekmis 4-5. ApxiTekTypa Ta npuHIUNN 00poOku nanux B Apache Spark

Jleknin 6-7. O6po6ka rpadis 8 Apache Spark

Jlexknin 8. Knacudikamis qanux B Apache Spark

Jlexnin 9. Knacrepusanis qannx B Apache Spark

Jlexmii 10-11. CtBopeHHs pekoMeHaaIiitHuX cucteM Ha ocHoBi Apache Spark

Jleknii 12-13. O6po0Oka TexcToBoi iHpopmarii

Al B BN DR BRI DN NN

Jleknist 14-15. O6po0Kka MOTOKIB TaHUX




Jlekuist 16-18. Kparmi mpakTuKy cTBOpEHHS pillieHb 3 00pOOKH HaIBEJIMKIX MAacHBIB TaHUX

TemMaTHYHUI NJIaH NPOBeAeHHS JA00PATOPHUX POOIT
Kowmm’rotepuuii mpaktukym | Tema IN'onuuu

JP 1 Posmoinena o6po6ka manux B Apache Hadoop | 8
ta Apache Hive

JIP 2 O06poOKa TeKCcTOBOI iHpOpMaIIil 10

B nizcymky 18

TemaTHyHMi MJIaH NPOBEIEHHS KOMIT'IOTEPHOTO0 NMPAKTHKYMY

KoM’ roTepHuii npakTHKyM Tema

KP 1 Bukopucranas rpadgoBux anroputMiB B | 4
Apache Spark

KP 2 Kiacudikamis Ta xinacrepusaiis JgaHux B 6
Apache Spark

KP3 CrBOpeHHsT pekoMeHariit Ha ocHoBi Apache 4
Spark

KP 4 O6po06ka morokiB aanux B Apache Spark 4

B mincymky 18

6. CamocrTiiiHa poboTa cTygeHTa

Cawmocriiina podoTa

T'oguan

Tema 1. XapakTepUCTHKU TEXHOJIOTH 00pOOKH HAIBEJTMKUX MACUBIB JaHUX

Tema 2. Bukonanns onepauiit join B konuenuii MapReduce

Tema 3. Tunu Mozene CXOBHUILL JaHUX

Tema 4. ETL mporiecu B TEXHOJIOTiSIX 0OpOOKH HaIBETMKMX MACHBIB TAHUX

Tema 5. Biobmioreku ML, MLib B Apache Spark

Tema 6. I'padoBi anroputmu B Neodj

Tema 7. Metoau BU3HAYEHHST aHOMAIIH U1 HAABEIUKUX MACUBIB JaHUX

Tema 8. dpeitmBopk TEZ

E N N I I L L

Tema 9. TexHousoTii yHpaBIiHHS pecypcamMu B 3a1a4ax 0OpoOKM HaIBEIUKUX MAaCHBIB TAHUX

o

Tema 10. Kpami npaktuku pinreHb 3 00pOOKH HAJBEINKHX MAacHBIB JJAHUX

BukonaHHSI KOMIT' FOTEPHHUX TTPAKTUKYMIB

16

[ligroToBKa 10 MOAYJIEHUX KOHTPOJIBHUX POOIT

[liaroToBka /10 ek3aMeHaIiHOTI pOOOTH IO BChOMY MaTepially MOJIYJISL.

16

BCbOI'O

78




oaiTnka Ta KOHTPOJIb
7. TMoniTMKa HaBYaNbHOI AUCLUNAIHWN (OCBITHBOrO KOMMNOHEHTA)

dopmu oprasizailii OCBITHROTO MPOIIECY, BUAM HABUAJIbHHUX 3aHITH 1 OLIHIOBAHHS PE3YJIbTATIB HaBYAHHS
pernmameHTyroThcsi [IoNOXKEHHSIM TIpo  OpraHi3alifo OCBITHBOTO TMpolecy B HarioHanbHOMY TEXHIYHOMY
yHiBepcuTeTi YKpaian « KuiBchbkoMy HOJIITeXHITHOMY 1HCTUTYTI iMeHi Iropst CikopChKOT0».

IoaiTnka BHCTABJeHHS OLMIHOK: KOXHA OIIHKA BUCTABJIAETLCS BIIITOBITHO 0 PO3POOICHUX BHKIIaTadeM Ta
3a3JaJIeTigb OTOJIOUIEHUX CTYICHTaM KPHTEpiiB, a TAaKOXX MOTHUBYETHCA B iHIMBiAyaJbHOMY MOPSAIKY Ha BUMOTY
CTYACHTa; y BHUNAAKy HE BHKOHAHHS CTYJEHTOM YCiX mepen0ayeHWX HaBUYAILHUM IUIAHOM BHIIB 3aHSTh
(KOMIT’FOTEpHHUX TPAKTHKYMIB, TECTY) JI0 €K3aMEHY BiH HE JOIYyCKAEThCS; MPOIYIIEHI 3aHATTS 000B’I3KOBO MAOTh
OyTH BiAmpamnboBaHi.

BigBinyBanHs € 000B'sI3K0BUM (32 BUHATKOM BHUIIQ/IKIB, KOJIM iICHY€E MOBaKHA MTPUYMHA, HAIPUKIIAI, XBOpoOa
YH JI03BUI MPaLiBHUKIB JeKaHaTy). SIKIIO CTYIAEHT He MOXke OyTH MPHUCYTHIMH Ha 3aHSATTSX, BiH BCE OJHO HECETE
BiJINIOBIIAJIbHICTh 32 BUKOHAHHS 3aBJlaHb, 1[0 IPOBOIWINCH B KOMIT FOTEPHOMY KJIACI.

Mopsanok 3apaxyBaHHsI NPONMYIEHUX 3aHATH. BiAnpaitoBaHHs MPOIYIIEHOTO 3aHSTTS 3 JIEKIIHHOTO KypCy
3MIMCHIOETHCS MIUISIXOM ITITOTOBKH 1 3aXMCTY pedepaTy 3a BIIIMOBIAHOI TEMOIO YV BUTJISAAI Mpe3eHTallii. 3aXxucT
pedepary BimOyBaeThCs BIAMOBIAHO M0 rpadiky KOHCYNBTAaIliii BHKIangada, 3 SIKAM MOXXHAa O3HAHOMHUTHCH Ha
kadenpi. BignpairoBaHHs MPOIYIIEHOTO NMPAKTUKYMY 31HCHIOETHCS MIUIIXOM CAaMOCTITHOTO BUKOHAHHS 3aBIaHHS 1
HOTro 3aXUCTy BIAMOBITHO 10 TpadiKy KOHCYJIbTAIIN BUKIa1a4a.

Pedeparn Takox MOXKYTb MIATOTYBATH CTYIEHTH, y SKUX HEIOCTaTHBO PEUTHHTOBHX OaliB.

MoaiTnka axkaxeMiuyHOi mNOBEXiHKH Ta [J00pOYeCcHOCTi: KOHQIIKTHI CHTyallii MaroTh BiIKPHTO
00rOBOPIOBATHCH B aKaJIEMIYHHX TPYIax 3 BUKIaaadeM, HeoOXiTHO OyTH B3a€MHO TOJIEPaHTHHUM, ITOBAXKATH AYMKY
inmoro. Ilnariat Ta iHmi ¢opmu HedecHOi poboTH HempumycTuMi. Bcei iHauBimyanbHi 3aBAaHHS CTYISHT Mae
BUKOHATH CAMOCTIHHO 13 BUKOPUCTaHHAM PEKOMEHI0BAHO1 TiTepaTypH i OTpUMaHUX 3HaHb Ta HABUYOK. L{uTyBanHs
B IIHCBMOBUX PO0OTax NOMYCKAEThCS TUIBKH 13 BIIIOBIIHUM MOCWJIAHHAM Ha aBTOPChKUH TekcT. Hemomyctumi
TMKA3KY | CHUCYBAHHS Y XOJIi 3aXHUCTy MPAKTHKYMIB, Ha KOHTPOJBHHUX po0OTax, HA ICITUTI.

Hopmu akaneMiqHOl €eTMKHU: ITUCIMILTIHOBAaHICTh; JOTPUMAHHS CyOOpIUHALIIT; YECHICTH; BiAMOBINAIBHICTH;
poboTa B aymuTopii 3 BiIKIIOUEHUMH MOOUTBHMMHU TenedoHamu. [loBara oAMH 1O OJHOTO Ja€ MOXKJIHMBICTBH
e(eKTHBHIIIE JOCSATaTH IMOCTABJICHUX KOMAaHIHHUX pe3yNbTariB. [IpM BUKOHAHHI TPAKTHUKYMIB CTYICHT MOXE
KOpHCTyBaTHCs HOyTOykamu. IIpoTe mia 9ac JEKHmiHHUX 3aHATh Ta OOrOBOPEHHS 3aBlaHb MPAKTHKYMIB HE CJiJl
BHKOPHCTOBYBATH HOYTOYKH, CMapT(OHH, IUTAHIIIETH Y1 KOMII foTepH. Lle BigBoikae BUKIIamaya i CTyICHTIB TPYITH
Ta TEPEIIKOPKae HABYATBHOMY IpOIecy. SIKIO0 BH BUKOPHUCTOBYETE CBii HOYTOYK 4M TeledOoH I ayIio- 4u
BiJIe03aIucy, He0OX1THO 3a3/1aJIeTib OTPUMATH JI03BL1 BUKIIA1a4a.

JloTpuMaHHs aKaJeMiuHOi J100pOYeCHOCTi CTydeHTIB il BHMKJajga4iB pErJaMEHTYEThCS KOJEKC YecTi
HamionanpHOro TexHIYHOTO yHiBepcuTeTy YKpaiHn «KHWiBCHRKHN TMONITEXHIYHWA IHCTUTYT», IOJIOKCHHS IIPO
opranizamiro ocBitHeoro mporiecy B KIII im. Irops Cikopchkoro. 3a TOpYIIEHHS TNPUHIMUIIB aKaaeMiqHOT

JIoOpPOYECHOCTI, 30KpeMa IuIariat MpaKkTUKYMiB, CTyIEHT BTpadae BCi Oanu 3a JaHUH MPAKTHKYM.
8. BuAM KOHTPONIO Ta PEUTUHIOBA CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

PeliTuHr cTyZeHTa 3 AUCHIUILTIHA CKIAIAEThCA 3 OB, IO BiH OTPUMYE 3a:

1. BUKOHaHHA Ta 3aXMCT 5 NPaKTUKYMiB Ta 2X 1a00opaTopHUX poOiT;



2. BUKOHaHHA MOJYJbHOI KOHTpoJbHOI podoTr (MKP);

3. 3a0x04yBaNbHI Ta mWTpadHi camu.

JlaGopaTopHa podora (JIP): 10 15 6aniB

Komn’1oTepHi mpakTUKyMH 37a€ThCS OYHO/B AUCTAHIIMHOMY (OpMaTi Ta OL[IHIOIOTHCS TaK:

— «BIJIMIHHOY, TIOBHA BI/IMOBIIb HA MMTAHHS ITiJ Yac 3axucTy (He MeHI Hix 90% noTpiOHoi iHdopMmariii) Ta

0o OpMIICHUI HAJIE)KHUM YMHOM €JIEKTPOHHUH MPOTOKOJ J0 MPakTHKyMy — 15/13 Gais;

— «zo0pey», ToCTaTHRO TTOBHA BiANOBIIb HA MMUTAHHS ITif] Yac 3aXUCTy (He MeHII HiX 75% moTpiObHO1 iHpopMariii) Ta
o OpMIIEHU HAIEKHUM YUHOM EJIEKTPOHHUI MPOTOKOJI A0 MpakTukymy — 12/11 Gamm;

— «3a7I0BLIbHOY», HEMIOBHA BIJNOBiAb HA MUTAHHA MiJ Yac 3axucTy (He MeHI Hik 60% moTpidHoi iHpopmarii),
HE3HAYHI TOMHJIKU Ta 0()OPMIICHUH HAJICKHUM YHMHOM €JICKTPOHHHUN MPOTOKOJ 10 pakTukymy — 10/8 Oai;

— «HE3aI0BLIbHOY, HE3aIOBLIbHA BIAMOBIAL Ta/a00 He 0(OPMIICHUI HAJISKHUM YHMHOM €JCKTPOHHHM MTPOTOKOJ 10

npaktukymy — 0/7 Gamis.

Komm’rorepunii npaktukym (KII): no 10 6axis

Komm’1oTepHi NMpakTUKyMH 371a€ThCS OYHO/B AUCTAHIITHOMY ()OpPMAaTi Ta OLIHIOIOTHCS TaK:

— «BIJIMIHHOY, TIOBHA BI/IMOBIAb HA IIMTAHHS i Yac 3axucty (He MeHi Hixk 90% notpiOHOT iHpopMariii) Ta
oopMITICHUIT HATIEKHAM YHHOM €JIEKTPOHHHI TPOTOKOJ 10 TpakTukymy — 10/9 Gairis;

— «z100pey», ToCTaTHRO MOBHA BiIOBIIb HAa MUTAHHS ITiJ] Yac 3aXUCTy (He MeHII HiX 75% mnoTpidHOi iHdopMmartii) Ta
oopmIIeHNIT HAJIGKHUM YMHOM €JIEKTPOHHHHN IPOTOKOJ JI0 TPakTuKkymy — 8/7 6anu;

— «3aJI0BUIBHOY», HETIOBHA BIJINIOBIIb HAa MMUTAHHS Mifl Yac 3aXUCTy (He MeHII Hixk 60% moTpiOHOI iHpopMarii),
HE3HAYHI MOMUIIKU Ta OPOPMIICHUI HAISKHUM YHHOM EJICKTPOHHHUI MPOTOKOJI JI0 MPAKTUKYMY — 5/6 6ai;

— «HE3aJ0BLIBHO», HE3aI0BUTHHA BiAIOBIAb Ta/a00 He 0(hOpMIICHHH HAICKHAM YHHOM €IICKTPOHHUH TIPOTOKOIT 10
npaktukymy — 0/4 Gais.

ITpadni 6ann

3a KOKHI 2 TYDKHI 3aIli3HEHHS 3 MMOJaHHAM MPaKTUKYMY/1ad0opaTopHOl poOOTH 10 3aXUCTY BiJl BCTAHOBJICHOI'O
TEepPMiHy OIliHKa 3HIKYEThHCS Ha 2 0alid, ajie He HIK4Ie 5 OaliB.

3aoxouyBaJibHi 6aan

— 32 BUKOHAHHS TBOPYHX POOIT 3 KPEIUTHOTO MOAYJIs (HaNpUKiIal, y4acTh Y GaKkyIbTEeTChKUX Ta IHCTUTYTCHKUX
oniMmiazax 3 HaBYaJbHUX JUCLUILUIIH, y4acTh Y KOHKYpcax poOiT, MiAroToBKa OrJIsi/IiB HAYKOBHUX Mpallb TOLIO); 32
aKTHBHY pOOOTY Ha JIeKIii (MMTaHHs, TOTIOBHEHHS, 3ayBaKCHHS 32 TEMOIO JICKIIil, KOJH JIEKTOp TPOIIOHYE
CTyJICHTaM 3aJlaTh CBOI muTanHs) 1-2 6anwm, ajne B cyMi He Oubie 10;

— npesenrariii mo CPC — Big 1 o 5 6ais.

— 10/1aTKOBI (haKyJIbTaTHBHI JTaOOPAaTOPHI pOOOTH/KOMII I0TEPHI MpakTuKymMu — Bix 1 1o 10 Gamis.

MoayabHa KOHTPOJIbHA podoTa

Barogwuit 6at MKP — 20 6anis. Kpumepii oyiniosanms xoxcnoi wacmunu MKP:

— “giominn0”, IOBHA BiNoBias (He Merte 90% noTtpidHoi indopmartii) — 17-20 Gais;

— “006pe”, nocTaTHRO TIOBHA BIATIOBiAH (He MeHIIe 75% moTpiOHOI iHpopMarlii), abo moBHa

BIAOBIAb 3 HE3HAYHUMH ITOMIJIKaMu — 13-16 Oais;

— “3a0086i1b10”, HEMOBHA BiANOBiAb (He MeHIe 60% moTpiOHoi iHpopMmalii) Ta He3HAYHI



MOMHUJIKY — 6-12 Gasis;

— “He3ado06inbHO”, HE3AI0BIIBHA BIINOBIIb (B3arajii HeMpaBUIbHA BiAmoBias) — 0-5 Oais.
MizkceciiiHa aTecTanist

Ha nepmiii arecranii (8- THXIEHB) CTYACHT OTPUMYE «3apax0OBaHO», SKIIO BiH Ma€ JIBa 3aHNX
NPaKTUKYMHU/Tab0paTOPHUX POOOTH.

Ha nmpyriii arecranii (14-i THXAEHB) CTYJICHT OTPUMYE «3apax0BaHO», SKIIO BiH Mae 4 3/1aHi
NpaKkTUKyMHU/nadopaTopHux podoTu Ta Hanucatin MKP.

PO3IIOALJI BAJIIB, AKI OTPUMYIOTb CTYJAEHTH 3 JUCHUIIJITHA

Buou xonmponio banu
JIP «Po3noninena oopodka nanux B Apache Hadoop ta Apache Hivey» 15
JIP «O06pobka TeKCTOBOi iHpOpMAaIii» 15
KIT «Bukopucranns rpadosux anroputmis B Apache Sparky» 10
KIT «Knacuikarris Ta knactepusaris ganux B Apache Sparky» 10
KIT «CtBopenns pekomeHnaaitiii Ha ocuoi Apache Spark» 10
KIT «O6po6ka notokiB nanux B Apache Spark» 10
MKP 20
3aoxouysanvui banu / Camocmitina poboma 10

R=2*15+4*10+20+10=100

Cemecmposuli KOHMpPoAb: icrnum

> 60

1. CtyzneHTH, siKi HAOpaU MPOTATOM CEMECTPY KUTBKICTh OaiB Rp , MAIOTh MOKJIUBICTb:

—  OTPHUMATH ICIHUT 3 KPEAUTHOTO MOJIYJISI «ABTOMATOM» BiJIIIOBIIHO HAOPAHOTO PEUTHHTY;

— BUKOHYBAaTH €K3aMeHaI[IiHy KOHTPOJIbHY POOOTY 3 METOIO i BUILCHHS OLlIHKH.
SIKmo orfiHKa 3a eK3aMeHaliifHy KOHTPOJIbHY poOOTy OiNbIlIa Hi’K «aBTOMAaTOM» 3a PEHTHHIOM, CTYACHT OTPUMYE
OLIIHKY 3a pe3yJbTaTaM{ €K3aMeHaliiHOi KOHTPOJIbHOI poOoTH. [HaKIe — 3acTocoByeThCs BapiaHT sxopctkoi PCO:
AKILO CTYJEHT X04€e OTPUMATH BHILY OLIHKY, HOT0 nomnepenHi 6anu aHyI0I0THCA 1 BiH HIIE eK3aMeHaliiiHy po0oTy,
sKa ouiHoeTbes B 100 Ganis.
Ex3ameHnaniiiHa KOHTpoJIbHA POOOTa CKIAAAETHCS 3 2 TEOPETUUHHUX MUTAHB 3 OL[IHIOBAHHSM 110 25 0aniB KOKHE Ta 2

MIPaKTUIHHX 3aBJaHb 10 25 OalliB KOXKHE.

2. CTyneHTH, sIKi HANPUKIHII CEMECTPY MaroTh PEUTHHT 40<R; <60 BUKOHYIOTh €K3aMEHaliiiHy KOHTPOJbHY

poboty. IIpu nboMy pedTHHIOBa OLIIHKA 3 KPEAUTHOTO MOIYJISI CKJIaJaeThes 3 OajiB 3a eK3aMEHAIlliHy KOHTPOJIbHY

poOOTY 1 111 PSHTHHTOBA OLIIHKA € OCTATOYHOIO.

R, < 40

3. CrynmeHTH, fKi HANPHUKIHII CEMECTPY MalOTh PEHUTHHT 0 icTIUTYy HE MOMYCKalOThCAd 1 TMOBHUHHI

BUKOHYBATH AOAATKOBY pOOOTY /IS IMiIBUIIICHHS CBOTO PEHTHHTY.

Tabnwist BiAMOBIMHOCTI PEUTHHTOBUX OalliB OIIHKAM 33 YHIBEPCHUTETCHKOIO IIKAIOIO:

Kinvxicmo 6anis Ouinka
100-95 BigMinHO
94-85 Hyxe noope
84-75 Hobpe




74-65 3a10BUIBHO
64-60 Jocrarabo
Menmie 60 He3anoBinbHO
He BuKOHaHI YMOBH JOIYCKY He nonyeno

9. JonarkoBa iHdopmailisi 3 TUCHUILTIHU (OCBITHHLOI0 KOMIIOHEHTA)

[Tepenik muTaHb, SIKI BUHOCSATHCS HAa CEMECTPOBUN KOHTPOJb PO3MilIeHHH B cuctemi «EnekTpoHHMI

kammyc KIII» a6o wa mmatdopmi Classroom xommanii Google.

Po6ouy nporpamy HaB4a/IbHOI AMCUMILTIHYU (CHI20yC):
Cruaageno nouent kadenpu 111, Omiitauk 10.0., ac. 3apiuxoBuii O.A.

YxBaseno kapenporo I (mpotoxon Nel6 Bix 29.05.2024 p.)

IMoromxxeno MertoamuHor0 KoMiciero (akymsTery (mporokon Ne 10 six 21.06.2024 p.)





