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Hassa qucuumiainu

Posnoauieni Texuoinorii Ta 0a3u JaHUX

Apeca BUKJIAJAHHSA
JTUCIHHUILIIHA

M. JIbBiB, ByJ. JI[paromanoBa, 50

dakyJabTeT Ta Kadeapa, 3a
SIKOI0 3aKpiniena
TUCIUILIIHA

dakyIbTET CICKTPOHIKH Ta KOMIT IOTEPHUX TEXHOJIOT1H,
Kadeapa CHCTEMHOTO MPOEKTYBaHHS

I'any3sb 3Hanb, mmdp Ta
Ha3Ba cHeniajJbLHOCTI

12 Indopmariiini TeXHOJIOT1T
121 Imxkenepis nporpamuoro 3abe3neuenns (BIIK)

Bukiaagaui aucuumiinm

Craxipa Poman Mocunosud, J01eHT
JIsmkeBud Bacuns SIpemoBuY, TONEHT

KonTakTHa indopmanis

roman.stakhira@Inu.edu.ua
vasyl.lyashkevych@Inu.edu.ua

KoucyabTauii 3 nuTanp
HABYAHHSA 110 TUCHUILIIHI
BinOyBaloThCs

Koncynbrartiii B JeHb MPOBEICHHS JICKIIIHHUX 3aHATH (32
MONEPETHHOI0 JIOMOBJICHICTIO). TaK0X MOKJIUBI OH-JTaiiH
KoHcynbTanii yepe3 MS Teams abo cuctemy elneKTpoOHHOTO
HaByaHHsI Moodle. /{5 moropkeHHs yacy OHIIaH KOHCYIbTAIlii
CJII/I MUCATH HA €NIEKTPOHHY TMOIITY BUKJIaAaua.

CropiHka TUCHHILIIHHA

https://moodle.elct.lnu.edu.ua/course/view.php?id=256

Indopmanis npo
AUCUHMILTIHY

Jucuumnina “Po3nopgineni TexHosorii Ta 6a3u qaHux” €
JUCIUIUIIHOIO 3 UKITY MpodeciiHOl Ta MPaKTUYHOI MIATOTOBKH
crneriaabHOCTi 121 [HXKeHepis mporpaMHOTO 3a0e3NeUeHHS IS
OCBITHBOI ITporpaMu «BUCOKOIIPOIYKTUBHUI KOMIT FOTUHI», SIKa
BUKJIQJIa€Thes B 6 cemecTpi B 00¢s13i 4,5 kpenuTiB (3a
€pponeiicbkoro KpenutHo-Tpanchepnoro Cucremoro ECTS).

Koporka anoranis
JTUCIUILIIHYA

HaBuanbHy AUCIUIIIIHY PO3pOOJIEHO TAKUM YHHOM, 1100
OBOJIOAITH 0a30BUMH MOHATTSIMU, TTOB’ I3aHUMH 3 OpraHi3aIliero Ta
BUKOPHUCTaHHAM PO3IMOIUIEHUX TEXHOJIOT1H, yIpaBliHHI
pecypcaM BiJTaJIEHUX PO3TOIIJIEHUX CHCTEM, 0a3 Ta CXOBHII]
JTAHWUX, BUKOPUCTAHHAM TEXHOJIOT1H pO3MOAITIeHUX 00YUCIEHb. 3
€10 METOKO Y TUCITUIUIIHI TTPEICTABIICHO K OTJISIT 0a30BUX
MOHATH Ta IHCTPYMEHTIB PO3MO/IUIEHUH TEXHOJIOT1H, TakK 1 3ac00iB,
K1 MOTPiOH1 JJ1 BUPIIIEHHS TUIIOBUX 3aB/IaHb 30€pexKEeHHS Ta
OTpAallOBaHHA JAHUX TAaKUX K PO3IMOJITIeHI 6a3u Ta CXOBUIIA
JaHUX, po3pOOJIeHHS MPOrpaM Ta MPOTrpaMHUX 1HTEpPEciB 11
PO3MOIITICHUX AOAATKIB i 6a3 TaHUX.

Merta Ta miJi
TUCIHHUILTIHA

MeTo10 BUBYEHHS TUCHUIUIIHA “Po3moaiieHux TeXHoIorii Ta 6a3
,Z[aHI/IX” € HaJJaHHA HOFJII/I6JICHI/IX 3HAHb Ta HpaKTI/I‘-IHI/IX HAaBHUYOK
11010 TEOpii Ta MPAKTUKHU OOYA0BH 1 BUKOPUCTAHHS
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PO3IOAICHUX CUCTEM 1 MapayieIbHUX 00YnCIIeHb, (POPMYBaHHS
CHCTEMH TEOPETHYHHUX 3HAHb 1 HAOYTTA MPAKTUYHUX YMiHb Ta
HaBUYOK I[0JI0 3aCTOCYBaHHS, HAJIArOPKEHHS 1 aIMIHICTPYBaHHS
cucTeM Ha 06a3i TEXHOJIOTIH PO3MOIICHUX CXOBHII JAHUX Ta
MPOCKTYBaHHS BIAMOBITHUX HAIIHHUX Ta EKOHOMIYHO
MPUBAOIIMBUX CUCTEM JIs 30€pPEKEHHS BETMKUX 00’ €MIB JaHUX.

Hinsamu muctumiing “Po3moaineHi TexHo0T1i Ta 6a3u JaHuXx” €
3aCBO€HHS METOJ[IB CTBOPEHHS PO3IMOAUICHUX CUCTEM Ta
TEXHOJIOT1] IX MPOEKTyBaHHS, HAIIOBHEHHS JaHUMU Ta
HiATPUMAaHHS B poOOYOMY CTaHi, BUBUCHHSI METO/IIB 1 3ac00iB
napaenbHUX 004YHCIIeHb Ta 1X 3aCTOCYBaHb Ha MPAKTHUILI, @ TAKOK
copMyBaTH 3aHHS TIPO:

- 0COOJIMBOCTI Ta XapaKTepHi 03HAKU 3BUUAHOTO XOCTUHTY BeO-
pecypciB, OpEHIN BipTyaTbHUX MIPUBATHUX MAIIIUH Ta CHCTEM
XMapHUX 0OYMCIICHbD;

- IPOTPaMHi pillIeHHs I CEPBEPHUX CUCTEM BipTyauisaii Ta
KOMIUIEKCHI pillieHHs], 110 3/1aTHI c(hOpMyBaTH MPUBATHE XMapHE
CepeIOBUIIE MiAPHEMCTBA UM KOPIIOPALLii;

- OCHOBHI NPUHIUIH MOOYOBH PO3NOIIICHUX (PailIOBUX CXOBHIILL
JTAHUX Ta 3arajibHi BJIACTUBOCTI MacmTabyBaHHs 0a3 TaHUX;

- KOHILIETIIIi KOMIT FOTEPHOT peaizallii MoJeneil mpeaMeTy
JOCITIJKEHHST Ha OCHOBI aJITOPUTMIYHOTO, CTPYKTYPHOTO,

00’ €KTHO-30pPIEHTOBAHOT0, KOMITIOHEHTHOTO, ACTIEKTHO-
OpIEHTOBAHOTI'0, CEPBIC-OPIEHTOBAHOI0, MYJBTHAr€HTHOTO Ta
IHIIMX CyYacCHHX MiJXO0/iB, BAKOPUCTOBYBATH KOHIIETIIIi{
napanenbHoi 00poOku 1Hpopmallii;

- 33/1a4l aBTOMAaTUYHOTO MTPOEKTYBaHHS CUCTEM YIIPABIiHHSA,
CTBOPEHHS Ta BUIPOOYBAHHS aBTOMATUIHUX CUCTEM yIPABIiHHS.

Jliteparypa 111 BUBYEHHA
TUCHUILIIHYA

OcHoBHa JiTeparypa:

1. Tlaenenko JI. A. KopriopatusHi inopmariiitai cucremu: Hasuansamit nocioamk./ JI. A.
MaBnenko - Xapkis: BJ] "IHXEK", 2005. — 260

2. Karpenko A.B., CucreMHnii aHasi3 00'ekTiB Ta mporecis komm'iotepu3anii : Hapuanpamit
nociornk./A.B. Karpenko - JIesis: "Hosnii cBiT-2000".-2003.-424c.

3. Michael Armbrust. Makeing Apache Spark better with Delta Lake: Databricks, 2020. - 399 p.

4. Gerardus Blokdyk. Databricks A complete Guide, 2021. - 205 p. - [Pexxum goctymy]:
https://www.everand.com/book/487839900/Databricks-A-Complete-Guide-2021-Edition

5. Tom White. Hadoop: The definitive Guide: O"Reilly, 2015. - 805 p.

6. Michael Collier, Robin Shashan. Fundamentals of Azure. Second Edition. Microsoft Azure
Essentials: Microsoft, 2016. - 263p.

7. 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.

8. Kai Hwang, Min Chen. Big-Data Analytics for Cloud, loT and Cognitive Computing: Willey,
2017. - 428 p.

9. Designing Distributed System. - [Pexxum mocrymy]:
https://azure.microsoft.com/mediahandler/files/resourcefiles/designing-distributed-
systems/Designing_Distributed_Systems.pdf

10. Kristina Chodorow. Scaling MongoDB: O’Reilly, 2011. - 58 p.

11. Query-By-Example (QBE). - [Enextpomnuuii pecypc). - Pexxum noctymy:
https://link.springer.com/chapter/10.1007/978-3-642-58763-4_10

12. Google file system. - [Enekrponnmuii pecypc]. - Pexxum gocryiy:
https://docplayer.net/10419940-The-google-file-system.html

13. Google. Cloud Bigtable. - [EnextponHmuii pecypc]. - Pesxxum mgocrymy:
https://cloud.google.com/bigtable

14. Rik Van Bruggen. Learning Neo4j: Packt Publishing, 2014. - 222 p.

15. MySQL Cluster Manager 8.0.31 User Manual. - [Exextponnuit pecypc). - Pexxum gocrymy:
https://downloads.mysgl.com/docs/mysql-cluster-manager-1.4-en.a4.pdf
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16. Alex Holmes. Hadoop in Practice: Manning Publications, 2012. - 537 p. - Pexum noctymy:
https://ia600201.us.archive.org/7/items/HadoopInPractice/Hadoop%20in%20Practice.pdf

17. Neha Narkhede. Kafka: The Definitive Guide: O'Reilly, 2017. - 322 p. - [Enexrponuuii
pecypc]. - Pexxum nocrymny: https://book.huihoo.com/pdf/confluent-kafka-definitive-guide-
complete.pdf

18. Bas Harenslak, Julian de Ruiter. Data Pipelines with Apache Airflow: Manning Publications,
2021. - 482 p. - [EnextponHuii pecypc]. - Pexxum nocrymy:
https://biconsult.ru/files/Data_warehouse/Bas_P_Harenslak%2C Julian_Rutger_de Ruiter D
ata Pipelines_with_Apache.pdf

19. Apache HBase Team. Apache HBase ™ Reference Guide. - [Enexrponnuii pecypc]. - Pexum
nocrymy: https://hbase.apache.org/apache hbase reference guide.pdf

20. Informatica PowerCenter Designer Guide 10.4.0: Informatica, 2019. - 286. - [EnextpoHHuit
pecypc]. - Pexxum nocrymy: https:/docs.informatica.com/content/dam/source/GUID-
B/GUID-B54ED1F4-60B8-4F11-8E22-
48C4BECE109A/27/en/PC_1040_DesignerGuide_en.pdf

21. Joshua N.Milligan. Learning Tableau 2019. Third Edition: Packt Publications, 2019. - 808 p.
- [Enextponnuii pecypc]. - Pexxum ngocryiy:
http://projanco.com/Library/L earning%20Tableau%202019%20T00ls%20for%20Business%
20Intelligence,%20data%?20prep,%20and%20visual%20analytics.pdf

22. Nagios. - [Enextponnuii pecypc]. - Pesxxum pocrymy:
https://www.tutorialspoint.com/nagios/nagios_tutorial.pdf

23. Icinga2open source monitoring. - [Exexrpounuii pecype]. - Pesxum pocrymy:
https://docplayer.net/11107242-Icinga2-open-source-monitoring.html

Ob6csar kypey

Kinbkicts kpetutiB €KTC: 4,5 (135 rox), 3 HuX: 64 roauH
ayIMTOPHUX 3aHATh (Jekiii: 32 rox, maboparopHi: 32 roz.) Ta 71
T'OJI. CAMOCTIIHOI POOOTH.

OuikyBaHi pe3yabTaTn
HABYaHHA

[licns BUBYEHHS MJAaHOTO Kypcy 3700yBadi HaOyIyTh TaKHX
Baranpuux(3K)/Daxosux(PK) komnerenTHOCTe# Ta [IporpaMHuX
pe3ynbrariB HaBuaHHs ([IPH):

3KO01. 3gaTHiCcTh 0 a0CTPAKTHOTO MUCIIEHHS, aHATI3Y Ta CHHTE3Y.
3K02. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUUYHUX CUTYALisX.
3K04. 3naTHICTh CIIJIKYBAaTUCS 1HO3EMHOIO MOBOIO SIK YCHO, TaK 1
MUCHMOBO.

3KO05. 31aTHICTh BUNTHUCS 1 OBOJIOIBATA CYYaCHUMH 3HAHHSIMH.
®K13. 3naTHicTb i1eHTUGIKYBATH, KIacu(piKyBaTH Ta
(hopMyITIOBaTH BUMOTH JI0 TPOTPAMHOTO 3a0€31IeYeHHSI.

®K14. 3naTHicTh OpaTH yyacTb y MPOEKTYBaHHI IPOTrPAMHOTO
3a0e3neueH s, BKIIFOYAI0UH MPOBEICHHS MOJICITIOBAHHS
(popmanbHMIi onKc) HOTO CTPYKTYPH, HOBEIHKH Ta MPOILIECIB
(yHKIIOHYBaHHS.

®K15. 3naTHicTb pO3pOOIIATH apXITEKTYPH, MOl Ta
KOMIIOHEHTH TIPOTPAMHHUX CHUCTEM.

®K22. 3naTHicTh HAKONIUYYBaTH, OOPOOJISATH Ta CUCTEMATU3YBaTH
npodeciiiHi 3HaHHA II0JI0 CTBOPEHHS 1 CYIIPOBOKEHHS
MIPOrpaMHOT0 3a0€3MeUYeHHs Ta BU3HAHHS BaXKJIMBOCTI HAaBYAaHHS
MPOTSTOM BCHOTO JKUTTSL.

®K24. 3naTHICTh 3A1MCHIOBATH MPOIIEC IHTErpaIlii CUCTEMH,
3aCTOCOBYBATH CTaHJAPTHU 1 MPOLEAYPH YIPABIIHHS 3MIHAMH IS
MiATPUMKH LHUTICHOCTI, 3aralibHOT (PYHKIIIOHATHHOCTI 1 HAIIHHOCTI
MPOTPaMHOTO 3a0€3MEUCHHS.

®K25. 3naTHicTh 00IpYHTOBAHO OOMPATH Ta OCBOIOBATH
THCTPYMEHTAapii 3 pO3pOOKH Ta CYNPOBOKEHHSI IIPOTPAMHOTO
3a0e3neueHHs.

®K27. 3naTHICTh pO3pOOISITH BUCOKONPOYKTHBHI MPOTrPaMHi
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KOMIUIEKCH JUUIsl BUPIIIEHHS 3aB/laHb HAYK MPO JjaHi, CUCTEM
HITYYHOTO IHTEJIEKTY, BOYJOBaHUX Ta IHIIMX IHHOBAIIMHUX
CHCTEM.

®K28. BosoaiHHS MeTO1aMU PO3POOICHHS CHCTEM T ABUIICHOT
IPOAYKTUBHOCTI, CEPBEPHUMHU Ta PO3MNOALICHUMH TEXHOJIOTISIMH,
IHCTpYMEHTAJbHUMHU 3ac00aMH MTPOEKTYBAHHS Ta PO3POOKHU BeO-
3aCTOCYBaHb 1 HOBHX TE€XHOJIOT1M.

®K?29. 3naTHICTh 3A1MCHIOBATH PO3POOKY MIPOTPAMHOTO
3a0e3neYeHHs] BUKOPHUCTOBYIOYH Pi3HI METO0JI0TIi Ta 3ac00u
MpOrpaMyBaHHs 3 METOIO 3a0e3MeueHHs IX BUCOKOT HaIIHHOCTI Ta
MPOTYKTHBHOCTI B POOOTI.

IMTPHO1. AnamizyBaty, HijecpsIMOBAaHO IIYKATH i BUOHpATH
HEOOX1IHI JIJIs BUpiIeHHsS npodeciiiHuX 3aBaanb iHGopMaliifHO-
JIOBITHUKOBI PECypcH 1 3HaHHS 3 ypaxXyBaHHSAM Cy4aCHUX
JOCATHEHb HAYKH 1 TEXHIKH.

[TPHO09. 3Hatu Ta BMITH BUKOPHUCTOBYBAaTH METOJIU Ta 3aCO0U
300py, GOpMyIIIOBaHHS Ta aHaAJIi3y BUMOT 1O IPOTPaMHOI0
3a0€31eUeHHS.

ITPH10. ITpoBoauTH nepeAnpoeKTHE 0OCTEIKEHHS MPEIMETHOT
00JacTi, CHCTeMHUH aHali3 00’ €KTa MPOEKTYBaHHS.

ITPH13. 3Hatu 1 3aCTOCOBYBAaTH METOAU PO3POOKH aJIrOPUTMIB,
KOHCTPYIOBAaHHS IIPOTPAMHOTO 3a0e3MeUeHHs Ta CTPYKTYp AaHUX i
3HaHb.

[IPH14. 3acrocoByBaTu Ha MpPaKTULl IHCTPyMEHTAJIbHI IPOrPaMHI1
3aco0u JIOMEHHOT0 aHalli3y, IPOEKTYyBaHHS, TECTYBaHHS,
Bi3yaJi3alii, BUMIPIOBaHb Ta JTIOKYMEHTYBaHHS IPOrPaMHOTO
3a0e3neueHHs.

[IPH18. 3naru Ta BMITH 3aCTOCOBYBATH 1H(OpMaIliifHI TEXHOIOTIT
00poOkH, 30epiraHHs Ta nepeaayi 1aHuX.

[IPH21. 3naru, ananizyBatu, BUOMpaATH, KBaI1(PIKOBAaHO
3aCTOCOBYBAaTH 3acoOu 3abe3neueHHs iH(opMalliiiHoi Oe3neku (B
TOMY 4MCII KiOepOe3nekH) 1 HUTICHOCTI IaHUX BIATOBITHO J10
PO3B’A3yBaHUX MPUKJIAJHUX 3aBJIaHb Ta CTBOPIOBAHUX
MPOTPAMHUX CHUCTEM.

ITPH26. 3natu 3acobu iHTerpaiii, po3ropTanHs Ta HiATPUMKH
CHeIlaJIi30BaHUX MPOTPaMHUX KOMIIOHEHTIB, pO3pO0IeHIX Ha
OCHOBI IHHOBAI[ITHIX TEXHOJIOT1H JIsl BUPIIIICHHS 3aBAaHb
BHCOKOITPOAYKTUBHUX OOYHCIICHb.

ITPH27. 3naTtu OCHOBHM iHXXEHEpIii JaHUX 1 KOHCTPYIOBaHHS KOHBEEP
JAaHUX Ta BMITH OOMpPATH ONTUMANIbHI aJITOPUTMHU 1 TEXHOJIOT1{
PO3poOKH iHHOBAIIHUX pillIeHb, 30KpeMa Ul BUPILICHHS 3a/1a4
HayK PO J1aHi Ta BOYJOBAHUX CHCTEM.

Kiarouosi ciioBa

Po3nonineni cucreMu, po3noaiieH! Ta mapajieabHi 00UnCIeHHS,
po3nojineHi 0a3u JaHuX, KIacTepH JaHuX, 0a3u JaHUX, BEIUKI
JAHUX, CXOBHUIIA TaHHX.

dopmart Kypcy

Ounuit. [IpoBeneHHs NeKLil, MPAKTUYHUX POOIT Ta KOHCYIbTAL]
JUISL KPaIoro pO3yMiHHS TEM.




Temn

Jus. CXEMA KYPCY

IlincyMKoBHii KOHTPOJIb,
dopma

3ajik B KiHIII CEMECTpy

IIpepexBizuTn

JJ11 BUBUEHHS KypCy CTYACHTU MOTPEOYIOTh 0a30BUX 3HAHB 3
TUCUIUTiH: “BuOpaHi po3aiiu CydacHHX MOB Ta 3ac00iB
nporpamyBaHHs’ Ta “ba3u nanux”.

HaBuanbHi MmeToau Ta
TeXHIiKH, AKi OyayTh
BUKOPHUCTOBYBATHUCS IiJT
yac BUKJIAJaHHSA Kypcy

[IpesenTartis, nexiii, 1abopaTopHi pOOOTH, OOTOBOPEHHS,
JTUCKYCIs.

HeoOxigne od01agHanug

Mynetumesia, miargopma Moodle, [Iporpamue 3abe3nedeHHs

KpwuTepii oniHioBaHHs
(oKpeMo 1J11 KOKHOTO
BH/Y HAaBYaJIbHOL
AITILHOCTI)

OniHroBaHHS IPOBOIUTHCS YIIPOIOBK ceMecTpy 3a 100-6apHor0
IIKaJIOk0, Jie BpaxoBaHO Oaju 3a iBa KOHTPOJIbHI 3amipu 1o 35
0aiB 3a KOXKHHI MOTyh Ta 30 OaiB 3a CKIaJaHH 3aJiKy.

banu HapaxoByIOThCS 32 BUJAMU POOIT 3 CITIBBIAHOIICHHSM:

* KOHTPOJBHI 3amipu (2 Mmoaymi): 70% ceMecTpoBOi OIIHKH;
MaKCHUMaJIbHa KUJIBKICTE OaiiB: 70, a came:

- naboparopHi podotu: 60% OLIHKK KOHTPOIBHOTO 3aMipy;

MaKcHMaJlbHa KUIbKicTh 0amiB: 42 (11 mabopaTopHuX poodiT).

- TeopeTnuHuil MaTepian: 40% OLIHKKA KOHTPOJILHOTO 3aMipy;

MaKCUMaJlbHa KiJbKicTh OamiB: 28 (2 Tectr 1o 14 GaiB KOXHHN).

* 3amik: 30% cemecTpoBOi OIIHKH, MaKcuMabHO 30 OatiB.
OniHkM 3a 1a00paTOPHI 3aHATTS PO3MOAUISIOTHCS HACTYITHUM
YMHOM: BUKOHAHH$ J1abopaTOpHUX 3aBAaHb — 60 %, BIAMOBIAl Ha
3alUTaHHs BUKIaaa4da mo temMi 3ausatrs — 40 %.

banu 3a maboparopHruMEU poOOTaMH PO3MOAUISIIOTHECS TaK:

- 1ab. pobdota 1 omiHtoeThes B 2 Oanu, e Bia 0 1o 1 Gay 3a
BUKOHaHHS Ta Bif 0 10 1 Ganu 3a TECTYBaHHS 4H
OTUTYBaHHS.

- 71ab. poOoTa 2 oriHIO€ThCs B 5 6auiB, ae Bia 0 g0 4 6aniB 3a
BUKOHaHHs Ta Big 0 1o 1 6anu 3a TecTyBaHHS 4H
OIUTYBaHHS.

- 1ab. pobota 3 omiHioeThes B 3 Oanu, e Big 0 1o 2 Gaiis 3a
BUKOHaHHS Ta Bif 0 10 1 Ganm 3a TECTYBaHHS 4H
OMUTYBaHHS.

- 1ab. poboTa 4 oriHtoeTbes B 3 6anm, ae Big 0 1o 2 6amiB 3a
BUKOHaHHs Ta BiA 0 10 1 6anu 3a TeCTyBaHHS M
OIUTYBaHHS.

- 1ab. pobota 5 omiHioeThCs B 3 Oanu, e Big 0 1o 2 Gaiis 3a
BUKOHaHHS Ta Bif 0 10 1 Ganm 3a TECTYBaHHS YH
OMUTYBaHHS.

- 1ab. poboTa 6 oriHIOETHCS B 5 6aumiB, ae Bia 0 1o 4 6aniB 3a
BUKOHaHHs Ta Big 0 10 1 6anu 3a TeCTyBaHHS M
ONUTYBaHHS.

- 1ab. pobota 7 omiHioeThes B 3 Oanu, e Big 0 1o 2 Gaiis 3a
BUKOHaHHS Ta Bif 0 10 1 Ganm 3a TECTYBaHHS YH




ONUTYBaHHS.

- 11ab. pobota 8§ oriHIO€ETHCS B 5 6auiB, ne Big 0 1o 4 GaniB 3a
BUKOHaHHs Ta BiA 0 1o 1 6anu 3a TecTyBaHHS YU
OIHUTYBAHHS.

- 1ab. pob6ota 9 oriHto€eThCs B S 6aiB, ae Bia 0 go 4 6aniB 3a
BUKOHaHHs Ta Big 0 10 1 6anu 3a TeCTyBaHHS M
ONUTYBaHHS.

- 11ab. po6ota 10 omiHtoeThest B 3 6amm, ne Big 0 1o 2 OaiiB 3a
BUKOHaHHs Ta BiA 0 1o 1 6anu 3a TecTyBaHHS YU
OIHUTYBAHHS.

- 1ab. pobota 11 omiHtoeTses B 5 6anis, 1e Bix 0 10 4 6anis 3a
BHKOHaHHs Ta Big 0 10 1 Ganmu 3a TeCTyBaHHS YH
OMUTYBAHHS.

[Ipu tectyBanHs, Bara nutanHs Mae 0.2 6ana (5 nutaHp As
0JIHOTO JJabopaTopHOi podoTH). Kpurepii BuKkoHaHHS Ta
OLIIHIOBAHHS O1JIBII IETAIEHO PO3NHUCAHI y 3aBAaHHAX IS
71a00paTOPUHKX POOIT.

OniHIoBaHHA 3aJIiKOBHX NUTAHb:

10 GamniB - po3risiHyTa TeMa BiITBOPIOETHCS B TIOBHOMY 00CS31,
MpPaBWIbHO, OOIPYHTOBAHO, JIOTIYHO, SKI MICTATh aHami3 1
CHCTEMaTH3allil0, apTYMEHTOBAaHI BUCHOBKU. 3aCBiJUEHO TIHOOKE
BOJIOZIIHHS MaTepiasioM. HaBeneHi mNpuKiIagy Koy IOBHICTIO
poOoui Ta BIAMOB1IaIOTH TeMi. MOXyTh OyTH MPUCYTHI HECYTTEBI
MMOMUJIKH Ta HEB1AIIOB1AHOCTI;

8 OaniB - BIATBOPIOETHCS 3HAYHA YAaCTHHA PO3IJISTHYTOI TEMH.
BusiBneHo 3HaHHS 1 pO3yMiHHS OCHOBHHX IOJOXEHb HaBYAIBHOI
JTUCIUTUIIHYI, TIPOTE MPUCYTHI HETOYHOCTI Ta/ab0 HEBIAMOBITHOCTI
OCHOBHIH TeMi. HaBeneH1 npukiaam Koy 4acTKOBO poboui, MpoTe
B 3araJIbHOMY BIJIIOBIJIAIOTh TE€MI;

5 GaJtiB - BIJICTEKY€ThCS 3arajbHe pO3yMiHHS PO3IJIIHYTOI TEMHU.
BusiBneHi MHOKHHHI HETOYHOCTI Ta HEBIAMOBIAHOCTI, MOSCHEHHS
HaBEJICHOTO KOAY BIACTYHI, KoJA (YHKI[IOHy€ 13 3HAYHHUMU
HETOYHOCTAMM (200 BIJICYTHI MNPUKIAAM 3alyCcKy KOJy Ha
BUKOHAHHS B3araii);

3 Oanu — CTYAEHT MOTaHO PO3yMi€ PO3IISHYTY Temy. Bussineni
CYTT€BI HETOYHOCTI Ta HEBIAMOBIAHOCTI. HaBeneH1 mpukiaam Koy
3 CYTTE€BUMH HEJIOJTIKaMH, a00 HE Bi/IMOBIIAIOThH TEMI;

Meniie 3 GaniB — CTYACHT B3aralli He po3yMi€ pO3IIITHYTY TEMY.
Temy He pO3KpUTO, KUIBKICTh BHUKJIQJEHOTO Marepialy He
BIJIMOBIZIa€  3aralbHUM HOpPMaM OOpaHOTO BUIY POOOTH.
Haenenwnii kox He poOoumii, a00 BIFCYTHIN SIK TaKHil.
AxaaeMiuHa 1o00pouecHicTb: OUiKyeThbCs, 1110 Ta0OpaTOpHI Ta
KOHTPOJbHI pOOOTH CTYAEHTIB OYIyTh iX OPUT1HATILHUMHU
JOCTIPKEHHSIMU Y MipKyBaHHSIMU. BiZICYyTHICTh MOCHIIaHb Ha
BHKOPHCTAaHI JpKepena, GaOpuKyBaHHS KEPE, CIIMCYBaHHS,
BTPYYaHHS B poOOTY iHIIMX CTYAEHTIB CTAHOBIISATH, aje HE
00MEXYIOTh, MPUKJIIATH MOXKIIMBOI aKaJIeMI9HOI HeJOOPOYECHOCTI.
BusiBiieHHs 03HAK akaJIeMiqHOI HEAOOPOIECHOCTI B pOOOTI




CTYyJIEHTA € MACTaBOIO JUId il He3apaXyBaHHHS BUKJIAJaueM,
HE3aJIe)KHO BiJ] MacInTabiB riariaty uu oOMany.

BiaBinanus 3aHATL € BAXXJIMBOIO CKJIAJIOBOKO HaBYaHHS.
Ouiky€eTbes, 110 BCI CTYACHTH BiABIIAIOTH YC1 JIEKIIiT 1
nabopaTopHi 3aHATTA Kypcy. CTyIeHTH MaroTh 1HHOPMYBaTH
BHKJIaJ]a4a PO HEMOKIIMBICTH BiIBIIATH 3aHSTTSI.

CrynenTtu 3000B’s13aH1 JOTPUMYBATHCS YCIX TEPMiHIB BU3HAYCHUX
JUTSL BAKOHAHHS yCiX BUJIB POOIT, epen0aueHnx KypCoM.
Jliteparypa. Ycs nitepaTtypa, Ky CTyJICHTH HE 3MOXKYTh 3HAUTH
caMoCTiiiHO, Oy/le Ha/laHa BUKJIaauyeM BUKIIOYHO B OCBITHIX
nuIax 6e3 mpaga ii mepeaadi Tpetim ocodam. CTyaeHTH
320X0UYIOTHCA 0 BUKOPUCTAHHS TaKOX U 1HIIOI JIiTeparypu Ta
JDKepel, IKUX HeEMae cepell PeKOMEHIOBaHHX.

IosiTuka BUcTaBIeHHs 0aiB. BpaxoByroTbes Oaim HaOpaHi Ha
MMOTOYHOMY TE€CTyBaHH1, CaMOCTiiHii poOoTi Ta 6anu
MiICYMKOBOTO TecTyBaHHs. [Ipu boMy 000B’S13KOBO
BpPaxOBYIOTHCSI IPUCYTHICTh HA 3aHATTAX Ta aKTUBHICTH CTYyJIEHTA
i Yac MPaKTUYHOTO 3aHSTTS; HEIOMYCTHUMICTh MPOITYCKiB Ta
3aMi3HeHb Ha 3aHSTTSA; KOPUCTYBaHHS MOOITEHUM TelIedOHOM,
TUTAHIIETOM YH IHITMMHU MOOUTBHUMH MTPUCTPOSIMH ITiJ] 4ac
3aHSTTA B LJISIX HE OB’ S3aHUX 3 HABYAHHIM; CIIMCYBaHHS Ta
TUIariat; HeCBO€4acHe BUKOHAHHS ITOCTABJICHOTO 3aB1aHHs. XKomHi
(dhopMHU TOPYIIEHHS aKaJeMIYHOT J0OPOYECHOCTI HE TONEPYIOTHCS.

IInTanua A0 KOHTPOJIbHUX
pooiT

[lepenik nuTaHp Ta 3aBAaHb JJIsl POBEACHHS MiJICYMKOBOI OLIIHKU

3HaHb NEBHUX TEM JI0 KOHTPOJIBHUX POOIT:

1. ITapanensHi oGuucioBanbHi cucreMu (l[lonamms napanenvHoi
obuucnosanvroi  cucmemu. Ilapanenvna o0bpobka. Buou
napanenizmy: bazamonpoyecopHa 00poOKa, KOHBeUEPHA
0bpobka,  eekmopHa  00pobKa,  BEKMOPHO-KOHBEUEPHA
06pobka.)

2.Tlowsarrs napanenizmy (Tunu napanenizmy: Ilapanenizm Ha pieri
oimis. Ilapanenizm na pieni incmpykyitl. Ilapanenizm Ooanux
Iapanenizm 3a60ans. lonsmms 6bacamonomounocmi.)

3.Konuenuist posnoxinenux cucreMm (I/lpuxnaou  munosux
posnoodinenux cucmem. Komnonenmu po3nooinenux cucmem.
Iumepnem ma inmpanem. Buxopucmauns npucmpois y
posnodinenux cumemax. Obmin pecypcie ¢ WWW. Beo6-
cepeepu ma eeb-opayzepu. HTTP/HTTPS npomokonu.
Ilpoepamni ma anapammi cepsicui pisni. Knyenm-cepeepni
MoOeni. Beb-npoxi cepsepu.)

4.Beb6-3actocynku  (Beb-3acmocynuku.  Mobinbni  acenmu.
Komn'tomepni  mepeorci.  Cunxponwi  ma  ACUHXPOHHI
posnodineni cucmemu. Ilodii ¢ cucmemi. [lopsdok nodiu 6
peanvromy uaci. Kananu 36’a3ky. Ilumanns 3axucmy.)

5. IlpuHuunu po3poOKu Ta eTanu MPOEKTYBAHHS MapaielbHUX
MeTomIB (AHaniz obuucao8arbHux cucmem i O0eKOMNO3UYis ix
Ha wacmuHu (niozaoaui), AKi MoxNCymv Oymu peanizo8ami
He3anexcHo o0Ha 6i0 00uoi. Tunu pozoumms. Ilnanysanmns




komyuikayiu. Ilnanyeanus obuucienvb. Budinemns 0as
cghopmosaroeo Habopy nio 3a0ay iHGOpMaYiliHUX 83AEMOOIL,
Wo 8i00Y8aOMbCsL 8 NPOYECE BUPTULCHHS 3a0aU)

6.1lonarts mapanensHux mnporpam  (Cmaodii  pospobnenns
napanenvHux — npoepam.  Busnauenws — oOuucniosanvhol
cucmemu, HeoOXiOHOI 011 supiuenHs 3a0ayi. Po3nodinenns
Habopy niozaday Midxc npoyecopami CUCemid.)

7. Tlonstta Hepensuiiiaux 6a3 nanux ([lowsmms NoSQL. Mooens
oanux. Tunu mooeneii oanux. Jloeiuna mooenv. Cmeopenms
@izuunoi moodeni oanux. Dizuuna Mmooeib OaAHUX O
penayitinux 6a3z oanux. IHcmpymenmu 0as MOOEN0BAHHS
O0aHuXx.)

8.MongoDB  (I'nyuke moOenioganns OaHux 3a OOROMO20I0
MongoDB Atlas. [Ipuxnao mooentosanus 6azu oanux. 3anumu
i aepecysanns. Jlemanvniue npo mogy sanumis 6 MongoDB. )

9.MongoDB SQL (Posyminnsa sicmasnenns MongoDB ma SQL.
MongoDB SQL: mepminonocia. MongoDB SQL.: Bukownysani
Gainu 6asu oanux. MongoDB SQL: xomanou. Ilpuxnad
CRUD ¢yuxyii 6 MongoDB. Ilobyooséa 3anumie 6
MongoDB.)

10. I'padoBi 6a3u nanux (Lo maxe € mosa 3anumie GraphQL.
llepesacu GraphQL. GraphQL 6 nopisuanui REST. Cxemu
GraphQL. Cxema eusnauenns. Bupiuwyeaui (Resovers). 3anum
oanux. Ilosepnenns oanux. Apollo GraphQL. [lpuxnao 3
NodeJS ma Express. [Ipuknao 3anumy ons React client.)

11. Pe3unentHa cuctema ympaBiiHHS Oa3amu naHux Redis
(Posnooinene cxosuwe nap kmou-3nauenns. Kowngpieypayii
Redis. Tunu danux Redis. Komanou 3 eukopucmannsam kuoua.
Redis server. Redis on python. Backup. be3nexa Redis. Redis
benchmark. Tpauzakyii Redis. Redis pipelining. Redis na
docker.)

12. T'padoBa 6a3a manux Neodj (Graph Databases. [lpuxnadu
epagosux 6az oanux. IlopisHanus epaghosux ma perayiunux
6az oanux. I'pagosa 6aza oanux Neodj. Neodj opaysep.
Cxema Neodj. Cmpyxkmypa 3awugposanozo  3anumy.
Hanucanns sawugposanux 3anumis.)

13. Po6ota 3 Neodj (Cxema Neodj. Cmpykmypa 3auiugposarno2o
sanumy. Hanucanns zawugposanux s3anumis. CmeopeHnns ma
3anum 00 6epuwiuH. Bcmanoenenns 63aemo36’a3Ky  Midc
BEPULUHAMU. Buxopucmanmus MPAH3aKYIIHO2O0
sawugposanoco  HTTP  end-point.  Buxopucmogygari
nPOMOKOL.)

14. T'padosi mozaeni Orient db (Oaens0 Orient db. Mynvmu-mooens
cucmem kepyeanns oazamu oanux (CKJ/[B). Mooeni
Odoxymenmis. I paghosi mooeni. Orient db cunmaxcuc. Tunu
mpanzakyiu. ETL (Extract, Transform, Load). Moowciusocmi
Orient db. Buxopucmanus Orient db.)

15. baza mammx Hbase (Kracmepna apximexmypa HBase.
Biominnocmi apximexmypu HBase 6i0 iHwux po3snooileHux




16.

17.

18.

19.

20.

21.

22.

23.

24,

Gavinosux cucmem. Ocobausocmi nodyoosu apximexmypu
HBase. Hbase na Python. Onepayii HBase. @ynxyii onepayiti
HBase. QOcnsio nepesae onepayii HBase Hao iHwumu
Qaiinosumu cucmemamu.)

Oco6mmBoCTI po3poOJIeHHS BeO-IOJaTKIB 1 BeO-CepBICIB 13
3aCTOCYBaHHSM TEXHOJIOTiH PO3MOJIIEHUX CXOBHIL JaHUX
(ITonsiTTss BeO-momatky Ta BeO-cepicy. Posmomineni 6a3u
maanx. CxoBumma  gaHux. PosmojuieHi  TeXHOUOTIN.
Oco06MBOCTI PO3MOAUICHUX CXOBHIIL JAHUX )

Konnenmiss Hadoop (3uatiomcmeo 3 Hadoop. Icmopia
Hadoop. Komnonenmu Hadoop. Bysnmu ma oemonu Hadoop.
Apximexmypa Hadoop. Hadoop xapaxmepucmuku. oogle File
System (GFS). HDFS. Konyenyis ma apximexmypa HDFS.
Biominnocmi apximexmypu HDFS 6i0 inwux po3nooinenux
Qatinosux cucmem. )

OcobmuBocti HDFS (Ocobausocmi nobyosu apximexmypu
HDFS. Onepayii HDFS. ®@yuxyii onepayiii HDFS. O2ns0
nepesae onepayii  HDFS nao inwumu  patinosumu
cucmemamu. Tunu 3anumie. Moena niompumxa. MapReduce.
Bracmusocmi MapReduce. Tpexkep 3adau. Hive. HiveQL.
Hadoop Fea.)

PizHOBH I pensimiitanx MOB 3anuTy (Persayitini mosu 3anumis.
3anum sax npuxnao (Query-by-Example). Onuc 3anumis
moeoro QBE. Bubipxa danux 3 ymosow. bazosi onepamopu
mosu SQL ma ocobausocmi ix sanucy. )

®opmyBannst SQL 3anutiB (Dopmysanns 3anumie Mo8010
SQL. Bubipka paoxie koncmpykyicio WHERE. Copmysanns
pezynomamis (koncmpykyis ORDER BY). Bxnaoeni sanumu
(niozanumu). 3anumu 015 KibKOX 38 A3Ki6. YMOGHUU AWUK.
Microsoft Access. Datalog.)

3naitomcTBO 3 Apache Spark (Buxiuku Ta pimenns. 1o take
Apache Spark? Mopnens Spark. IloTyxHuii crek — ruyudka
po3pobka. Kommonentu Apache Spark)

Spark SQL (Spark SOL. Inmepdetic npoepamyesanns. Mooenw
oanux. Onepayii DataFrame. 3anumu pioHux Habopié OaHux.
@yukyii, e6usHaueni Kopucmyeauem. Onmumizayis ma
suxonanus naawy. Jloeiunuii naan. Qizuunui nian. Pizuunuil
nnau 3 npeouxamom Pushdown i Column Pruning. I'enepayin
k00y. Poswupenns. Spark MLIib kongeep.)

[Tonsrrss xmapHoi 1uardpopmu  Snowflake (/lonammas
niamgpopmu danux. Ilepesacu xmaprux niamegopm Oauux.
Bukxopucmanns naamgpopm oanux ons 6iznecy. Tpaouyitini
apximexkmypu. Cyuacua apximexmypa oanux 3 Snowflake.
Topisnsanena xapakmepucmuxa Snowflake 6 nopieuaumi 3
IHWUMU niamegopmamu.)

Xwmapni cepsicu 3 Snowflake (Apximexmypa Snowflake.
Xmapmi cepgicu. 36invuenns ichyouux ozep oauux. Huzvka
3ampumra. Tpansaxyis nepemeopents, ujo Macuimadyemucsi.




25.

26.

217.

28.

29.

30.

besneunuti oocmyn 0o oawnux. Inmeepayis 3 Snowflake.
Snowflake 3 Tableau. Poboma 3 Snowflake.)

OpkectpyBanHsa TOTOKIB omepamniii B Airflow (Ilonamms
Apache Airflow. Ochnosni gioomocmi ma NPUHAYEHHS.
Housmms npsamux ayuxniyvnux epagie (DAG). Pobouuti
npoyec. Airflow eeb-cepsep. 3anyck DAG. Onepamopu
Airflow. Hanawmysanns  Airflow onepamopis. Airflow
cencopu. Ilpoexmue nasuanus. Buxopucmanus Python ons
npocpamysanns DAG. [lanens kepysanns Airflow.)

Omuinka sikocti nanux (Axkicmo danux. Ilowamms KOHMPOIIO
akocmi oanux. AHxicmv eenukux Oauux. Axicmeb Oanux y
nomokax oOauux. Axicme Oanux 6 xmapi. llpoghintosanus
odanux. Cmamucmuxa npoghintosanns oanux y xmapi. llpasuna
cneyugixayiv. Cnosuuxu. Ouuwenns Oanux. Bepudgbixayisn
Ooanux. Ilpoyec saxocmi Oanux. Komnonemmu oOns awnanizy
oanux. Buxopucmanns Python.)

Oninka skocti ganux B Informatica (KomMoneHTH
Informatica. Ilpoyec oyinku sixocmi oanux. Komnonenmu o
amanisy Oanux. Buxopucmanns Python. Buxopucmanmus
acpezamopieé ma copmyeanns. Tabauuni npoyecopu.)

Po6Gora 3 Tableau (/lousmms Tableau. Bizyanizayis Oarux.
Tun odiacpamu ma nomoku inghopmayitinoi naneni. I[lonepeons
yeadicHa 0bpooka. 3azonosox i niokasxka. Hacmynni kpoxu ma
0ooamkosi pecypcu. Bubip npasunvrozo epagixy. llopieuans
Memo0is epapiunozo npedcmasnents inghopmayii. Poznodinu.
Bszaemosze’azok.  Ilanenv  incmpymenmis.  Lllapyeanns.
Tecmysanns. Ilonepeons ysascna oopodxa danux. Konvoposi
eamu. Bubip cmunio ma konvopy. 3aconosox. Kommexcm.
Tooltip. )

MamraOyBanus nanux (llepwia 3ycmpiu HayKu 3 6equkumu
oanumu. Ilowammsa mawunnoeo Hasuyauus. [lawi i 3HAHHA.
Benuki macwmabu oanux. Haosenuxi posmipu mooeneii.
Knacuuni  aneopummu  mawunnozo Hagyauua. Ilumanns
macwmabysannsa. Cmpamezis napanenismy. Buxopucmanns
MapReduce. )

[Tonstrss mapanenizamii B KOHBeepax OOpPOOKM JaHHMX
(Tpaouyiina obpobra oanux. Ilapanenizm na pieni danux ma
Mmooeneu. Brympiwni eracmugsocmi npoepam MAawuUHHO2O
Hasyanua. GraphLab: Ilapanenvne modeniosanns uepes
epaghiku. Oenao Petuum. Ckraonicms posnapanento8anHs.
ancopummis. Illapanenizayis 3 yYpaxy8awHam CMpPYKmMypu
(SAP). [{lunamiunuii niamy8anvHuK 3 ypaxy8anHsIM CMpYKmypu
(STRADS). Obuucniosanrvha egekmuenicms napamempis
Mmooeii.)

OnuryBaHHs

AHKETY-OITIHKY 3 METOIO OILIIHIOBAHHSI SIKOCTI Kypcy Oy/ie HaJaHO
T10 3aBEPILIEHHIO KYpCY.




CXEMA KVYPCY

Tux. Tema, mian, KOPOTKi T€3H @®opma | Jliteparypa. | 3aBnanus, Tepmin
nisibHOCTI | Pecypeu B roa BUKOHAHHS,
(3amstTs) | IaTepnerti THX.

1 IMapanebHi 004N CIIOBATIBHI JIEKIIis 1-2 2 KIHEIb
CHCTEMH. IMOTOYHOTO
[TouATTS MapaseasHOi 00UUCITIOBAIBHOT THXKHA
cucremu. [lapanensna o6podka. Buan
napanenizmy: 0araTorporecopaa 00pooka,

KOHBe#epHa 00poOka, BeKkTopHa 00poOKa,

BEKTOPHO-KOHBeWepHa 00poOka. Tumu

napanenizmy: [lapaneni3m Ha piBHI OITiB.

[lapanemi3m Ha piBHI iHCTPYKIIIH.

[Napanemizm nanux [apanenizm 3aBnaHsb.

[oHsATTSI 6araTONOTOYHOCTI.

JIao 1. Peectpariis Ta 3HalHOMCTBO 3 11a0. 34 2 KIHELb

Databricks pobora MIOTOYHOTO
TUXKHSA

CriocoOu oprasizarii mapaieabHol cam. 1-2 4,4375 KiHeIIb

00YHCITIOBAIBHOT CHCTEMU pobota IIOTOYHOTO
THXKHS

2 IIpunuunu nodyaoBM po3noaiieHoi JEKI1s 1-5 2 KiHellb
CUCTEeMH. IIOTOYHOTO
[MpuKiaay TUIOBUX PO3MOIIICHUX CUCTEM. THXKHS
KoMmoHeHTH po3noIiIeHuX CHCTEM.

IaTepHer Ta iHTpaHeT. Bukopucranus

MPUCTPOIB y po3nonineHux curemax. OOMiH

pecypcie B WWW. Beb-cepBepu Ta BeO-

opayzepu. HTTP/HTTPS nmpotokoinu.

[IporpamHi Ta amapaTtHi CepBiCHI PiBHi.

Knyenr-cepBepHi mozeni. Be6-npoxi

cepeepu. Beb-3acTocynku. MoOiibHI

arent. Komm’rorepni mepexi. CHHXpOHHI

Ta aCHHXPOHHI posmnosineHi cucremu. [loxuii

B cucteMi. [lopsimok momiit B peaTbHOMY

yaci. Kananu 38’s13Ky. [lutanus 3axucry.

JIao 2. Opranizaiiisi KOHBEeEpY JaHUX Ha | J1a0. 3-4, 6-7 4 KiHEIb 3-T0

Databriks pobora THKHS

[Iporpamua noOynoBa po3MoOAIEHUX cam. 8-9 4,4375 KiHellb

CHUCTEM. poboTta MOTOYHOTO
THXKHS

3 IpuHnunu po3podxu Ta eTanu JIEKIISt 1-2, 8-9 2 KIHELb
NPOEKTYBAHHA NapaJieJIbHUX IIOTOYHOT O
MeTO/iB. THXKHS




AHaii3 004YHCITIOBATBHAX CUCTEM 1
JICKOMIIO3HIIiS TX HA YacTUHHM (Tia3amadi),
SIKI MOKYTb OyTH peali3oBaHi HE3aJIEKHO
OJTHA BiJx omHOI. THIHN po30UTTS.
[InanyBanus komyHikamii. [ImanyBanus
obuncnens. Buainenns ans chopmoBaHoro
Habopy mix 3amaq iHGOopMaIiTHIX
B32€MOIi, IO BiAOYBArOTHCS B MPOIIEC]
BUPIIICHHS TOCTaBIeHO1 3anayi. Crapuii
PO3pOo0IIeHHS MapaneIbHUX IPOTrPaM.
BuzHaveHHs 00YHCITIOBATEHOT CHCTEMH,
HEOOXI1THOT JJIsl BUPIIICHHS 3a7adi.
Posnoginenns Habopy migzagayd Mixk
MPOIIECOPaMK CHCTEMH.

OOMBOCTI MPOCKTYBAHHS MapaJieIbHAX | caM. 1-2,9 4,4375 KiHeIIb

METO/IiB pobota MOTOYHOTO
THXKHS

Po6ota 3 MongoDB. JIEKIIis 1-2, 10 2 KIHELb

Mogenb nanux. Tunm Mojaeiel JaHuX. IIOTOYHOI'O

Jloriuaa monenb. CTBOpeHHS (i3nIHOT TUOKHS

mozeni naaux. Pisuyna Moaels TaHuX UIS

pensuiitaux 6a3 naHux. [HCTpyMeHTH JUist

MOJIETIIOBaHHA J1aHuX. ['Hyuke

MOJICTIOBaHHS JIaHHX 3 JIOTIOMOT0I0

MongoDB Atlas. [Ipukiaa MoaeroBaHHS

0a3u JaHuX. 3alMTH 1 arperyBaHHsl.

JeTanpHinie mpo MOBY 3alHTiB B

MongoDB. Po3ymiHHS 3icTaBiIeHHS

MongoDB ta SQL. MongoDB SQL.:

TepMmiHoioris. MongoDB SQL:

Buxonygsani daiinu 6azu nannx. MongoDB

SQL: xomanau. [Tpuxinag CRUD ¢ynkiit B

MongoDB. ITo6ynoBa 3anutie B MongoDB.

JIa6 3. CTBOpeHHs cXOBHUIIA JaHUX Ha | Ja0. 6-7 2 KiHEelb

Microsoft Azure poboTa MOTOYHOTO
THXKHS

Metoau CMHXpOHI3allil MPOLECiB Ta cam. 1-2, 8-9 4,4375 KiHElb

JTAHUX B MapaJieIbHUX Mporpamax pobora IMOTOYHOTO
THXKHS

I'padoBa 6a3a nanux GraphQL. JIEKIIist 6, 10-11 2 KIHEIh

[{o Take € moBa 3amutiB GraphQL. IIOTOYHOT'O

[epeparun GraphQL. GraphQL B TYOKHS

nopiBasHHI REST. Cxemu GraphQL.
Cxema Bu3HaueHHs. Bupimrysaui
(Resovers). 3anut ganux. [loBepHeHHS
nanux. Apollo GraphQL. IIpukian 3
NodeJS ta Express. [Ipuknan 3anuty amas
React client.




JIao 4. 3naitomcTBo 3 Pyspark 11a0. 3,5 2 KIHEIb
poboTta MMOTOYHOTO
THXKHSA
Oco6nmBocTi TOOYIOBU apXITEKTypH cam. 12-13 4,4375 KiHEIIb
GFS pobora MMOTOYHOTO
THXKHSA
Pe3sunenTHa cucrema ynpasJiiHHS JEKIIist 7,8 2 KiHeIb
o0aszamu nanmx Redis. OTOYHOI'O
Po3noninene cxoBuiie nap Kito4-3Ha4YCHHSL. TUXKHA
Kondirypauii Redis. Tunu nanux Redis.
Komannum 3 BukopucranusaM kimroda. Redis
server. Redis on python. Backup. be3neka
Redis. Redis benchmark. Tpan3zakmuii Redis.
Redis pipelining. Redis na docker.
JIa6 5. [ToOymoBa KOHBEEPY na0. 3,5 2 KiHeIIb
MalIMHHOTO HaBYaHHS Ha Spark pobota MIOTOYHOTO
THXKHSA
Poznoaineni ¢aitnosi cxoBuIa J1aHUX cam. 4-6, 8-10 4,4375 KiHeIlb
pobora MMOTOYHOTO
THXKHSA
PoGora 3 Neod;j. JIEKIsA 8,9, 14 2 KIHEIb
Graph Databases. [Ipuknagu rpadgosux 6a3 IIOTOYHOT'O
nanux. [lopiBHsHHS rpadoBUX Ta TYOKHS
pensmiitanx 6a3 manux. ['padoa 6a3a
nannx Neo4j. Neo4j 6payzep. Cxema
Neo4j. CtpykTypa 3amu@poBaHOro 3amury.
Hanwucanns 3ammdpoBaHix 3ammTis.
CTBOpEHHS Ta 3aIT 10 BEPLINH.
BcranoBieHHs B3a€MO3B’ 3Ky MK
BepLIMHaMU. Bukopucranss
TpaH3akiiitHoro 3ammdposaHoro HTTP
end-point. BukoprcToByBaHi MPOTOKOIIH.
JIab 6. OcHOBHU CTPYKTYypOBaHOI 71a0. 8-9, 14 4 KiHelb §-T0
MOTOKOBOI MOJ1a4i JaHUX poboTta THXKHSA
Oco6muBocti MoBH 3anuTiB QBE caM. 11 4,4375 KIHELb
pobora MMOTOYHOTO
THXKHSA
Bas3u nanux Hbase Ta Orient db. JIEKIIS 3,5,8 2 KIHEIb
Ocob6nuBocTi po3po0IieHHs BeO-10AaTKIB 1 IIOTOYHOT'O
Be0-CEPBICIB 13 3aCTOCYBAaHHIM TEXHOJIOTi THKHS

po3noAiIeHnX cxoBHI] JaHuX. Knactepaa
apxitektypa HBase. BinminaoCTI
apxitektypu HBase Bix iHmmx
PO3MOAINEHUX (alIOBUX CHCTEM.
Oco6mmBoCTI TOOYIOBH apXiTEKTYpH




HBase. Hbase na Python. Onepariii HBase.
Oynkuii onepauniit HBase. Ornsin mepesar
omnepariiii HBase Haj iHmumu (aiaoBuMu
cucremamu. Orisin Orient db. MynsTH-
MOJIETIb CHCTEM KepyBaHHs 0a3aMu TaHUX
(CKb). Moneni mokymenTiB. ['padosi
mozaedni. Orient db cuaTakcuc. Tumm
tpanzakniii. ETL (Extract, Transform,
Load). MoxmnuBocti Orient db.
Bukopuctanns Orient db.

Ocob6muBocTi MoBH 3anuTiB SQL caM. 15 44375 KIHEIb
pobora MMOTOYHOTO
TUXKHS
9 Konuenuisi Ta komnonentu Hadoop. | nexiis 5,16 2 KIHELb
3uariomctBo 3 Hadoop. Ictopist Hadoop. IMOTOYHOTO
Komnonentu Hadoop. By3nu ta nemonu THKHS
Hadoop. Apxitextypa Hadoop. Hadoop
xapakrepuctukn. oogle File System (GFS).
HDFS. Kosnmerist Ta apxitektypa HDFS.
BinmirnocTi apxitexktypu HDFS Bin inmmx
po3noaineHnx (paiIoBUX CHCTEM.
Ocob6nuBocTti moOyasu apxitektypu HDFS.
Onepauii HDFS. ®ynkunii onepaniii HDFS.
Ornsig nepear orepamniit HDFS Han
iHIIMME (aiiioBUMHU cucTeMamMu. Turun
3anuTiB. MoBHa migTpumka. MapReduce.
BnactuBocti MapReduce. Tpekep 3anau.
Hive. HiveQL. Hadoop Fea.
JIao 7. CtpykTypoBaHa OTOKOBa nao. 1-2,8-9,17 |2 kiHens 10-
nojaya gaHux 3 Apache Kafka pob6oTa IO THXKHS
MeTtoau ynpaBiiHHS MapaneabHIM caM. 9-10, 13 4,4375 KIHELb
JIOCTYTIOM 710 0a3 TaHUX pobora MMOTOYHOTO
TUXKHS
10 PizHoBuU pensiniiiHuX MOB 3aNuUTYy. JIEKIis 5,11, 12 2 KIHEIb
Pensiitni MoBU 3anuTiB. 3aMUT SK TPUKIIA] IIOTOYHOT'O
(Query-by-Example). Omuc 3anuTiB MOBOIO THKHS
QBE. Bubipka nanux 3 ymoBor. bazosi
orepatopu MoBH SQL Ta oco6mmBOCTI X
3anucy. @opmyBaHHA 3anuTiB MOBOIO SQL.
Bubipka psaaxiB konctpykiiero WHERE.
CopryBaHHs pe3ynbTaTiB (KOHCTPYKIIs
ORDER BY). Bxianeni 3anutu
(mig3anuTy). 3amuTH A7 KUTBKOX 3B’ SI3KIB.
YMmoBHMiA sitmk. Microsoft Access.
Datalog.
JIao 8. PoGoTa i3 genpra-popmarom 11a0. 3,9-10,13 |4 Kigenp 11-
IaHUX poboTta 0 THKHS




Oco06MBOCTI PO3MOAIICHUMH caM. 9-11, 13-15 | 4,4375 KIHEIb
cucTteMaMu 0a3 JaHuX poboTta IMOTOYHOTO
TUXKHS
11 OnpauroBanns nanux i3 Spark SQL. | nekiis 9,11, 15 2 KIHELb
Buxmukn ta pimrenss. 1o Take Apache IIOTOYHOTO
Spark? Monenb Spark. [TotyxuHuii cTek — THOKHS
rHydYka po3podka. Spark SQL. Iarepdeiic
nporpamyBaHHsA. Mojens manux. Omepartii
DataFrame. 3anutu piaHux HaOOpiB TaHUX.
OyHK1i1, BU3HAYEH]I KOPHUCTYBaueM.
OnTuMizariis Ta BAKOHAHHS TUTaHY.
Jloriunuii ian. @isuununii wian. OizuuHmi
riaH 3 npeaukaToM Pushdown i Column
Pruning. I'enepartis xoxy. Po3mmpenHs.
Spark MLIib konBeep.
PesepryBaHHS Ta BiIHOBJICHHS y cam. 1-2,9 4,4375 KiHeIIb
po3noieHnx 6a3ax JaHUX pobota MOTOYHOTO
THXKHS
12 XMapHa miatgopma JaHuX JEKIIist 6-7 2 KiHeIb
Snowflake. MOTOYHOTO
[onsrrs nnatdopmu ganux. [lepearu THOKHA
XMapHHX 1aThOPM JaHuX. BUKOPUCTAHHS
iardopm nanux ais OizHecy. Tpamuiiiiai
apxitektypu. CydacHa apXiTeKTypa JaHUX 3
Snowflake. [TopiBHsUTEHA XapaKTepUCTHKA
Snowflake B mopiBHSHHI 3 iHIIUMH
mwiarpopmamu. Apxitekrypa Snowflake.
XmMapHi ceppicu. 30iIbIIECHHS ICHYIOYMX
o3ep nanux. Husbka 3atpumka. Tpan3akiris
MEPETBOPEHHS, [0 MACIITA0YETHCS.
Besneunuii noctyn 1o naHux. [aTerparis 3
Snowflake. Snowflake 3 Tableau. Pobora 3
Snowflake.
JIa6 9. OGnamryBaHHs 3a JOIOMOTO0 | J1a0. 6-7 4 KiHens 13-
Azure Data Services pobora IO THXXHS
Oco6mmBOCTI po3MoAlUICHUX (HalJIOBUX | caM. 9-10 4,4375 KIHEIh
CUCTEM poboTta MOTOYHOTO
THXKHS
13 OpkecTpyBaHHsI IOTOKIB onepauiii B | JeKiis 14, 18 2 KiHElb
Airflow. MTOTOYHOTO
[onsrrs Apache Airflow. OcHoBHI TUXKHSA

BiJJOMOCTI Ta ipu3HaueHHs. [[oHTTS
npsaMux anukinigaux rpadis (DAG).
Po6ouwii poriec. Airflow Be6-cepsep.
3anmyck DAG. Oneparopu Airflow.
HanamryBanns Airflow omepaTopis.
Airflow cencopu. [IpoexTHe HaBUaHHS.




Buxopucranns Python mns mporpamyBanHs
DAG. Ilanens kepyBanus Airflow.

Oco611BOCTI PO3MOAIICHOT (halIoBOT caM. 19 44375 KIHEIb
cuctemu HDFS poboTta MMOTOYHOTO
TUXKHS
14 IIpusnauyeHHs Ta 00po0Ka JaHUX B JEKIIist 9,20 2 KiHeIb
Informatica. MOTOYHOTO
SIkicth nanux. [TOHATTS KOHTPOITIO SIKOCTI TUXKHS
IaHuX. SIKICTh BEJIMKUX JaHUX. SIKICTb
JIAHUX y TTOTOKAX JaHuX. SIKicTh TaHWX B
xmapi. [IpodimoBanns ganux. CTaTucTruka
npodintoBanHs qanux y xmapi. [IpaBnna
cnerdikariii. CroBHUKH. OYHIIIEHHS
nannx. Bepudikamist nanux. [Ipomec sikocTi
nanux. KoMIoHeHTH 715 aHasIi3y TaHuX.
Buxopucranus Python.
JIa6 10. [Tobynosa Delta Live Tables na0. 3 2 KiHeIIb
(DLT) pobora MIOTOYHOT'O
THXKHS
Oco61BOCTI PO3MOAiJICHOI (halIoBOT caM. 19 44375 KIHELb
cuctemu HBase pobora MMOTOYHOTO
TUXKHS
15 3naiiomctBo i3 Tableau. JIEKIIS 13,21 2 KIHEIb
Beryn. Bigyanizanis ganux. Tum giarpamu MMOTOYHOTO
Ta MOTOKHU 1H(POPMAIIIIHOT TaHei. TYOKHS
[Tonepenst yBakHa 00poOKa. 3aroJioBoK i
mijgkazka. HacTyrHi Kpoku Ta 101aTKOBI
pecypcu. Bubip npaBuibHOTO rpadiky.
[NopiBHsHS MeTOAIB rpadidHOrO
npencTaBieHHs iHdopmartii. Posmominy.
B3aemo3p’s30k. [laHens iHCTpyMEHTIB.
[TapyBanns. TectyBanns. [Tonepenss
yBa)kHa 00poOka nanux. KonbopoBi ramu.
Bubip cTuiro ta Konbopy. 3arooBoK.
KonTtekct. Tooltip.
JIa6 11. [TobynoBa SQL Warehouse 1a0. 3-4,6,15, |4 KiHelp 16-
poboTta 18 TO TYOKHS
Onmneparii Ta ¢pyHkIii onepariit Google | cam. 13 4,4375 KIHELb
BigTable poboTa MOTOYHOTO
TUXKHS
16 Po3noaisieni 6a3u 1aHux AJ151 MAIIMHHOTO | JIEKITis 1-4, 8-9, 2 KIHEIb
HABYAHHS HA BEJINKHX JaHUX. 16-17 MOTOYHOTO
[epria 3ycTpiu HAYKH 3 BEJTHKAMH JTaHUMH. THIKHS

IToHSTTS MaIMHHOTO HaBYaHHA. [{aHi 1
3HaHHA. Beauki MacitaOu JaHuXx.




Hangenuki po3mipu mogmeneit. Kitacnani
ITOPUTMH MAIIMHHOTO HABYAHHS.
[Muranus macmtaOyBanns. Ctpareris
napanemizmy. Bukopucranas MapReduce.
Tpanumiitna 06poOka ganux. [lapamenizm
Ha piBHI JaHHUX Ta Mojaeiel. BayTpimHi
BIIACTHBOCTI IIPOTPaM MAaIIMHHOTO
HaBuanHsa. GraphLab: ITapanencue
MoJiestoBaHHs yepe3 rpadiku. Orisg
Petuum. CxiagHicTs po3mapaienioBaHHs
anroputMmiB. [lapanemizartis 3 ypaxyBaHHIM
crpykrypu (SAP). Aunamiuauii
IUTaHYBaJILHUK 3 ypaxXyBaHHSIM CTPYKTYPH
(STRADS). O6uncioBanbHa €eKTUBHICTD
rmapaMeTpiB MOJICII.

MOHITOPHHT CTaHy PO3MOIITICHUX
OOYHUCITIOBAIEHIX CUCTEM

cam.
poboTta

22-23

4,4375

KIHELb
[IOTOYHOT'O
TUKHS




