MIHICTEPCTBO OCBITH I HAYKHW YKPATHHA
JIbBiBCHKHH HaliOHAILHUI YHIBepcHTeT iMeHi IBana ®panka
DakyJabTeT eJEKTPOHIKH Ta KOMI'IOTEPHUX TEXHOJIOTi#|
Kadeapa cucteMHOro npoekTyBaHHs

3arBepaxeHo
Ha 3acimamHi  kadempm  CHCTEMHOrO
IPOEKTYBaHHS
(daKkynbTeTy €JEeKTPOHIKH Ta KOMI'HOTEPHUX
TEXHOJIOTIH
JIbBIBCBEKOTO HALIOHANBHOTO YHIBEPCHTETY

iMeni Iana @panka
(mporokon Ne 77 Bin AL OF 2023 p.)

Poman IIYBAP

Cuniadyc 3 HaBYAJIbHOI AUCHHTLTIHH
“Inzkenepist AaHux’’,
mo Bukaaaacrhed B Mmexkax OIIII “Komn'wrepHi Haykn”
nepuoro (6akanaBpcbLKOro) piBHS BHUIOI OCBITH [1JIsl 3100yBadYiB 3

cneuiajgbHocTi 122 — Komn'torepHi Hayku

JIbBiB 2023 p.



Ha3Ba pucuumiinn

[mxeHepis JaHux

Apeca BUKJIAJAHHSA
JTUCIHHUILIIHA

Kopnyc  ¢dakynbrery eneKkTpoHIKM Ta KOMM'IOTEPHUX  TEXHOJIOTIH,
JIbBiBCHKMII HAllIOHATBHUHN YHIBEpcUTET iMeHi [Bana dpanka,

ByI1. [Iparomanosa 50, M. JIsBiB, 79005,

Byl ['en. Tapnascbkoro 107, m. JIeBiB, 79011

®dakyabTeT Ta Kadeapa,
3a IKOI0 3aKpiljieHa
AMCHMILTIHA

@akynbTeT ENeKTPOHIKM Ta KOMIT IOTEPHUX TEXHOJIOTiH, Kadenpa
CHCTEMHOTO IPOEKTYBAaHHS

I'any3sb 3Hanb, mmgp Ta
Ha3Ba CNEHiaJbLHOCTI

12 — indopmariitHi TeXHOIOTI]
122 — KoM '10TepHi HAyKH

Bukaagaui jucoumiinm

Hewmkis JI.C., kann. ¢i3.-MaT. HAyK, JOLEHT

KonTakTHa indopmanis
BHUKJIA1a4iB

lidiya.demkiv@Inu.edu.ua,
https://electronics.Inu.edu.ua/employee/demkiv-I-s

KoncyabTanii 3 nuranb
HABYAHHS 110
JTUCIUTILIIHI
Bi10yBalOTHCS

Koncynpramii B AeHb NPOBEACHHS JICKIIHHUX 3aHATH (32 IONEPEIHBOIO
JIOMOBJICHICTIO). J[J1s1 MOTO/KEHHS Yacy OHJIaiH KOHCYJbTAIIN CIif MUCATh
Ha eJIEKTPOHHY MOITY BUKJIaaya.

CTopiHka TUCHUIIIHU

https://moodle.elct.Inu.edu.ua/course/view.php?id=79

Inpopmanis npo
AUCHMILTIHY

HMucturutiina  «lmkeHepis JaHWX» € BHOIPKOBOKW — JAWCIMILIIHOK 3
conemianbHocTi 122 — Komm’roTepHi HayKd OCBITHBOI — MpOrpaMu
“Komm’toTepHi HayKu”, sika BHKJIQAAETHCS B 5-My ceMecTpi B 00cs3i 5-0x
KpeauTiB (3a €Bponeiicbkoro Kpenutno-Tpancdeproro Cucremoro ECTS).

Meta Ta miJjai
MUCHUTLIIHYA

MeTta  AMCUMIUTIHM ~ 30Cepe/DKeHa Ha  po3poOlli Ta  yOpaBIiHHI
iHpacTpyKTypor0 OO0poOKM Ta aHamizy JaHuX, (OopMyBaHHI BMIHHSA
00'eIHaHHS AaHUX 3 PI3HUX JPKEPETI Ta JKEPeIl 1aHUX B €IUHY CTPYKTYpY AJs
OTPUMAaHHS MTOBHOI Ta 3pYYHOI KAPTHHU, Peaji3yBaTu 3HAHOMCTBO CTYACHTA
13 crtocob6aMu CTBOPEHHS IUTICHUX Ta YUCTHUX JIaHUX, peai3alli€lo MpoLeciB
JUIS OYWIICHHS Ta TEPETBOPEHHS JaHUX 3 METOI0 BHJIAICHHS TOMMIIOK,
cTaHfapTu3amii QopMaTiB Ta MIATOTOBKM JUIi TOJAJBIIOrO aHalizy,
TEOPETUYHUMM NPUHIUIAMH Taly3l IHXKEHepli JaHWX Ta NPaKTUYHUMU
TEXHOJIOT15IMH, K1 HalOLIbII 3aTpeOyBaH1 B iH)KEHepil TaHUX.

[imi: 3a0e3meynTH 3HAMOMCTBO CTYIEHTIB 3 OCOOJIMBOCTSIMH OOpOOKH Ta
30epiraHHs pi3HUX THUIIIB JIaHUX, 00'€IHAHHS JAHUX 3 PI3HUX JDKEpeN JaHUX
B €IMHY CTPYKTYPY JUIsI OTPIMAHHS TIOBHOI Ta 3pyYHOi KapTHHU. BapiaHTaMu
noOyJI0BM CXOBHMII[ JaHUX; BUBYMTU aJITOPUTMU TONEPEAHbOI OOPOOKH
JaHUX; OIMAaHyBaTH TEOPETHUYHHUN Marepiayl 1 MpPaKTUYHE OBOJIOJIHHSA
Cy4acHUMH TpadiuHOo-1H(POpMAIIHHUMHU TEXHOJOTISIMHU, KOMIT'IOTEPHUMHU Ta
IIPOrpaMHUMU 3acO0aMH CTBOPEHHS LITICHUX JaHUX, TOAAHHSA iX B rpadiuHIi
dopmi;  BHUBUMTH METOOM 1 AITOPUTMU OOpPOOKM JaHHUX, BHU3HAUUTH
CTATUCTUYHI TIapaMeTpU JaHWUX, O3HAHOMHUTH 3 0a30BUMH KOHIIETI[ISIMU
00poOKM JaHuX, $KI JIO3BOJSATH NPABMIIBHO CTPYKTYypyBaTh JaHi JUIs
MOJANIBIIOTO IXHBOTO  OMPAIFOBAaHHS, Bi3yali3alii 1 MOJEITIOBAaHHS,
YIOpaBIiHHA MPOrpamMHOI0 1HQPACTPYKTYporo Ta iHTepdeiicom cucremMm
00pOOKM MaHWX, TEOPIEI0 1 TPOEKTYBaHHAM CHCTEM OOpOOKH JaHUX,
po3pobOka, TecTyBaHHs Ta peamisaiis mporeciB Extract, Transform, Load
(ETL), sixi 103BOJISIIOTH MEPEHOCUTH JlaHl 3 OJHOTO MICI 1O 1HIIOrO Ta
mijyiaBaTH ix oOpoOIli, BUBYEHHS IHCTPYMEHTIB Ul Bizyallizallii Ta aHalizy
JaHuX, 100 3poOMTH IX JOOCTYHHHUMH Ta 3pO3yMUIMMH JUIsl PI3HUX
KOPUCTYBAUiB.

Jliteparypa nis
BUBYEHHS U CUUILTIHU

OcHoBHa niTeparypa:
1. Texnonorii 00poOIeHHs BETUKUX JaHUX: KOHCIEKT JICKIIiH 3
nucturiiag « TexHomorii 00po06siIeHHs BeMMKUX JaHux» [ EnekrponHuit



https://electronics.lnu.edu.ua/employee/demkiv-l-s

pecypc] : HaBY. moci0. A cTyA. crnemianbHocTi 121 «IHkenepis
pOTrpaMHOro 3abe3nedeHHs» (0CBITHS nporpama «IHxeHepis
MIPOTrpaMHOTO 3a0e3MeUCHHS MYJbTUMEIIMHUX Ta 1H(OpMaIiiHO-
nomykoBux cucrem»)/ JLM. Onemenko; KIII im. Iropst Cikopcpkoro. —
Enexrponni rexctoni gani (1 daitn: 5,55 Moaiit). — Kuis: KIII im. Irops
Cikopcbkoro, 2019. — 227 ¢

2. Han, Jiawei. Data mining : concepts and techniques / Jiawei Han,
Micheline Kamber, Jian Pei. — 3rd ed. ISBN 978-0-12-381479-1
Chapter 3. Data preprocessing Michael R. Brzustowicz Data Science
with Java Practical Method for scientists and engineers /Michael
R. Brzustowicz. — O’REILLY, 2017. — 311p.

3. Meroau4Hi BKa3iBKH 10 BUKOHAHHS JIJAOOPATOPHUX POOIT 3 TUCIHUILTIHH
“ImxeHepis NPUKIATHIX IHTEICKTYAIbHO-OPI€HTOBAHUX IPOTPAMHUX
MPOIYKTIB” IS CTYACHTIB cneriaabHocTeit 121 “Imkenepis
nporpaMHoro 3abesneuens’” ta 122 “Komm’toTepHi HayKu Ta
iH(opmMariitHi TexHosorii” (Bcix ¢popm HaBuanHs ) / B.M. JIboBKiH. —
3anopixoks : 3HTY, 2016. — 80 c.

4. Edward L.Robinson Data Analysis for Scientists and Engineers //
Pricenton University Press, 2016, - P.408, ISBN 9781400883066

5. Sayan M., Pratip S. Advanced Data Analytics Using Python: With
Architectural Patterns, Text and Image Classification, and Optimization
Techniques// APress, 2022. — 249p.

6. Fabio Nelli Python Data Analytics: With Pandas, NumPy, and
Matplotlib 3rd ed. Edition // Apress, 2023. — 466p.

7. Glaucia Esppenchutz Data Ingestion with Python Cookbook: A practical
guide to ingesting, monitoring, and identifying errors in the data
ingestion process // Packt Publishing, 2023. — 414,

8. A..Heyley, D.Wolf Learn Data Analysis with Python: Lessons in
Coding /I Apress, 2018. — 97p.

JlonatkoBa JiTepaTypa

1. Extract, transform, and load (ETL) // EnextponHuii pecypc. Pexxum
noctymy: https://docs.microsoft.com/en-us/azure/architecture/data-
guide/relational-data/etl

2. Data Lake vs. Data Warehouse: What’s the Difference? / Enexkrponnuii
pecypc. Pexxum moctymy: https://www.coursera.org/articles/data-lake-vs-data-
warehouse

3. Databases vs. Data Warehouses vs. Data Lakes / Enektponumuii pecypc.
Pexxum moctymy: https://www.mongodb.com/databases/data-lake-vs-data-
warehouse-vs-database

4. Data Engineering: MmaTepianu s camomirotoBku// EnekTpoHHHN pecypc.
Pexxum  noctymy: https://training.epam.ua/ua/blog/131

Oo6csar kypcey

64 romuHW ayJAMTOPHUX 3aHATH. 3 HHUX 32 TOAWHH JICKIH, 32 TOIUHU
nabopaTopHUX poOiT Ta 86 rouH caMOoCTiHOI pobOTH

OuikyBaHi pe3yabTaTn
HABYAHHA

[Ticns 3aBepiieHHs IILOTO KYpPCYy CTYJEHT OyJe BUKOPHUCTOBYBATH CydacHi
MIPOrpaMHi 3ac00U U1 MoTIepeAHHOI 00POOKH HeileanbHUX PealbHUX JTAaHUX,
3aMuCy MaHUX y BIAMOBITHI CTPYKTYPH Ta CXOBHIIA JaHUX, MOJICITIOBAHHS Ta
iHTerpalii JaHuX; peai3oByBaTH IHTEepaKTHBHI Bi3yamizamii JaHHX;
MPOBOJIUTU HEOOXITHY TOMEPETHIO 0OpOOKY JaHMX JJISi OTPUMAHHS YHUCTUX
JaHUX; BU3HAYATH THUIM 33/1a4i aHAIi3y Ta BUPIIIYBATH ii aJleKBaTHO OOpaHUM
METOZOM 3 ONTHUMAJIbHO BH3HAYCHUMHU TMapaMeTpaMu; OIlIHIOBaTH



https://www.coursera.org/articles/data-lake-vs-data-warehouse
https://www.coursera.org/articles/data-lake-vs-data-warehouse
https://www.mongodb.com/databases/data-lake-vs-data-warehouse-vs-database
https://www.mongodb.com/databases/data-lake-vs-data-warehouse-vs-database
https://training.epam.ua/ua/blog/131

pe3yabTaTH; pOOUTH 3MICTOBHI BUCHOBKH Ta 1HTEPIIPETAIlIIO OIpAIlfOBaHHS
nanux, 0yaysatu ETL mporecu Ta cXoBHUIIA JaHUX.

Kuarouosi ciioBa

Crpykrypu nanux, ETL, DATA WAREHOUSE, DATA LAKE

dopMaT Kypcy OuHunit
[TpoBenenHs nekuiid, 1abopaTopHUX POOIT Ta KOHCYJbTALIl Ui KpPamioro
PO3yMiHHS TEM
Temu Jus. CXEMA KYPCY
MincymkoBuii 3aJtiK B KiHIIl CEMECTPY
KOHTPOJIb, popMa
IIpepexBizuTn Jlis BUBYEHHS KypCY CTYAEHTH NMOTpeOyroTh 0a30BUX 3HAHb 3 AUCLUILIIH

«Buma Marematuka», «Jluckperna
CTPYKTYpH JaHUX», «ba3u JaHux».

MaTeMaTHKa», «AJTOpUTMU Ta

HaBuanbHi MmeToau Ta
TeXHIiKH, AKi 0y1yTh
BHKOPHCTOBYBATHCH Iij
4yac BUKJIAJaHHS KYpCy

[TpesenTaris, jekiii, 1adopaTopHi poOOTH, 0OrOBOPEHHS, JUCKYCIsl.

Heo0xigne o01agnanug

Jns  mpoBeneHHS JIEKIMIHHUX 3aHATh: KOMIT'IOTEP 3  MiHIMaJlbHUMHU
xapakrepuctukamu: npouecop Intel Core 13 ab6o ananoriunuii pipmu AMD, 3
4T'b abo OinbIne onepaTUBHOI MaM’sTi, JOCTYN 0 Mepexi Internet, 3acobu
MyJbTHME/Iia: MYJIbTUMEIIHHUI TPOSKTOP Ta CKPaH.

Jlns mpoBeieHHs Ta00paTOPHUX 3aHITh HEOOXiTHO:
1. xomm torepHa nabopatopis 3 12-14 pobounmu MiCIsIMH, KOMIT I0TEPU
3 MiHIManbHUMH Xapaktepuctukamu: mporecop Intel Core 13 a6o
anayoriuauii pipmu AMD, 3 4I'b abo Oinblie onepaTUBHOI MaM’sITi,
JOCTYTI 10 Mepexi Internet.

2. mporpamHe 3abe3neueHHs Bkiodyae B cebe OC Windows 10 a6o
nuctpudyTuB Linux, cepemosuiie Moodle, Python Ta cepenoBuie
sl mporpamyBanHs B Hbomy PyCharm, Jupyter Notebook a6o
aHAJIOTI4HI.

KpuTepii oninioBaHHs
(oKpeMo 1JIs1 KOKHOTO
BH/1y HAaBYAJbHOL
AITILHOCTI)

OriHIOBaHHS MPOBOJUTHCS YNPOJOBXK ceMmecTpy 3a 100-6anbHOI0 MIKANIOKO.

banu HapaxoByloTbcs 3a TakMMHU BHAaMH poOIT 3  HACTYIHHUM

CHIBBIAHOIIECHHSIM:

* nabopatopHi pobotu: 50% cemecTpoBOi OLIIHKH; MaKCUMaJIbHA KiJbKICTh
6amnis 50.

* BukoHaHHS TEOPETUYHMX, IHIMBIAYAIbHUX 1 MPAKTUUHUX 3aBJaHb: 50%
CEMECTPOBOI OL[IHKH; MaKCUMaJIbHa KIJIbKICTh 0aniB 50.

3aranoM ynpojoBx cemectpy 100 Oamis.

OunintoBanHs JabopaTopHux poOiT (10 naboparopHux podiT, MaKCUMabHa
KUTBKICTB OamiB: 50) BiOYBa€ThCs MIJITXOM OI[IHKH pOOOTH CTYICHTA TTiJT 9ac
npoBesieHHs JabopaTopHoi pobotu B ayauropii (0-2 GainiB 3a o1Hy poOOTY)
Ta 3aXHUCTY 3BITY IO BHKOHaHIN jaboparopHii po6oti (1-3 Gamum 3a oxHy
poborty).

banu ouiHtoBaHHS 1a00pPaTOPHUX POOIT HAPAXOBYIOTHCS 32 HACTYITHUM
CHIBBIHOIIECHHSM:

Ha mapi (0-2 Ganm) 3a BUKOHAHHsS (PparMEHTy 3aBlaHHS 10 J1abOpaTOpHOL
pobotu

0 GamiB — CTYJI€HT HE BUKOHAB 3aB/IaHHS

1 6an — CTyA€HT YaCTKOBO BUKOHAB 3aBJJaHHS

2 Ganu — CTYIGHT NOBHICTIO BUKOHAB 3aBJaHHs Ha mapi




3a 3axuct 3BiTy (0-3 Oam)

3 — CTYJIEHT B TOBHOMY 00CsI31 BOJIOJIi€ HABYAJIbHUM MaTepialioM, Ma€ MOBHE
PO3yMIHHS PO3TIITHYTOT TEMH, Ha/Ia€ TIPaBUJIbHI BIIMOB1/II HA 3alTUTaAHHS 110
TeMi, KOJI TporpaMu (HyHKI[IOHY€ BiJTIOBIIHO IO 3aBJIAaHHS,

2 — CTYJICHT He JOCHUTb JI0Ope PO3yMi€ pO3IIITHYTHI MaTepiall Ta HalkMCaHUuH
HUM KOJ IPOTpaMH, BaraeThCsl Ta HaJla€ HETOYHI/HE KOHKPETHI BiAMOBiAl Ha
3amUTaHHs 10 TeMi, KOl TporpamMu GyHKIIOHYE HETOYHO, a00 3 TOMIPHHUMH
HEIOJIIKAMHU;

1 - cTyZeHT oraHo po3yMi€ po3TJISTHYTHI MaTepiall Ta HAMMCAHUH HUM KOJT
MpOrpaMu, CTYACHT B OUTBIIOCTI HAJJAa€ IOMWJIKOBI BIIMTOBI/II HA MATAHHS TIO
TeMi, KoJl TporpamMu (yHKIIIOHYE 3 CYyTTEBUMH HEAOIKaMHU,

0 - cTyieHT 30BCiM HE 3aCBOIB PO3TIISTHYTHI MaTepiai, HalMCAaHUH HUM KOJ
Iporpamu He BiJNOBiae TeMi/He (YHKIIIOHY€ B3arali.

HapaxyBanns 6aiiB
- 20 GaxniB 32 MPOXOKEHHS TECTY
- 1o 15 GaniB 32 BUKOHAHHS 2 MIPAKTHYHUX 1HIWBITyalbHUX 3aBJaHb.

banu oOIiHIOBaHHA KOXXHOTO €K3aMEHAI[IHHOTrO0 TEOPETUYHOI0 IMHUTaHHS
HAPaxXOBYIOTHCSI 32 HACTYITHUM CITiBBIJHOIIICHHSIM:

14-15 - po3risgHyTe MUTAaHHS BUKIIAJCHO B TOBHOMY 00CS31, IPaBUIIBHO,
0OIPYHTOBAHO, JIOTIYHO, MICTHTh aHAJII3 1 CHCTEMAaTH3aIlil0, apryMEHTOBaH1
BHCHOBKH. 3aCBiAu€HO rITMO0KEe BOJIOIIHHA MaTepianiom. HaBeneHno nmpukiaau
BUKOPUCTAHHS TEOPETUYHOTO MaTepiady. MoxyTh OyTH MPHUCYTHI HECYTTEBI
OITMCKH Ta HEBIAMOBIIHOCTI;

10-13 — y BiAMOBi/i BUCBITIICHO 3HAYHA YaCTUHA TUTAHHS. BUsBIICHO 3HAHHS
1 PO3yMiHHSI OCHOBHUX I0JIOKEHb HaBUAIbHOI JUCLIUILIIHYU, IPOTE MPUCYTHI
HETOYHOCTI  Ta/ab0  HEBIAMOBITHOCTI  OCHOBHIM  Temi. Ilpuxitamu
BUKOPUCTAHHS TEOPETUYHOT O Martepiary BIJICYTHI, Kon €
BHCOKOC(DEKTUBHUM Ta ONTHUMI30BaHUM, 0€3 TTOMHIIOK, 3p00JIeHI BUCHOBKH,
K1 JIOTIYHO BUIUIMBAIOTh 3 OTPUMAHUX PE3yJIbTaTiB

7-9 — y BIINOBIiZI BIACTEXKYETHCS 3arajbHE PO3YMIHHS PO3TIISTHYTOI TEMH.
BusiBieHi MHOKMHHI HETOYHOCTI Ta HEBIAMOBIIHOCTI, TOSICHEHHS HAaBEACHHUX
dbopMyn BIICYTHI YM 4aCTKOBO MOMIIIKOB1; Koj edekTuBHUIA, aje Moxke OyTu
JIeI0 ONITUMI30BaHMM. 3arajioM 3p0o0JieHi BUCHOBKH MPaBUIIbHO MOSCHIOIOTh
OTpUMaHi pe3yJIbTaTH.

4-7 — 3 BIANOBIAL CTYAEHTA 3pO3yMIJIO, L0 BiH MOTaHO PO3YMI€ PO3IIIAHYTY
TeMy. BusBIeH1 CyTTEBI HETOUYHOCTI Ta HeBiANOBIAHOCTI. HaBeneHi ¢aktu
Maiike He BIAnoBigaroTh TeMi; Ko Mae TOMITHI IIOMIJIKH, ajie A€AKI YaCTHHU
[palolOTh NpPaBUIbHO. € BHCHOBKHM, ajl€é BOHM MOXYThb OYyTH OUIBLI
JeTaJbHUMHU a00 3B'I3aHUMH 3 KOJOM.

0-3 — cTynmeHT B3araii He po3yMi€ PO3TISHYTY TeMy. TeMy He PO3KpHUTO,
KUTBKICTh BUKJIQJICHOTO MaTepialny He BiAMOBijae 3araabHUM HopMaM. : Kon
HeepexkTUBHMI, TOTpedye 3HauHOi onrtumizarii. Kom wmictuTe cepiiosHi
MOMUJIKH, SIK1 CYTTEBO BIUIMBAIOTH Ha HOTO (DYHKI[IOHAIBHICTb.

KpuTepii oniHoBaHHs pe3yJbTaTiB HepopMaabHOI OCBITH:
HapaxyBanns OaiiB BiJOyBa€ThCs 3a HANMCAHHS CTYACHTOM Te3 JI0MOBiaeH
Ha KOH(EPEeHIIisX, HAyKOBUX CTaTel, y4acTh y JiSUIbHOCTI HAYKOBHX I'ypPTKIB,
y4acTh y HAyKOBUX CeMiHapaxX Ta KPYIJHX CTOJax, KOHKypcaxX, ydacTb y
3axoZlax HeQOpMaJbHOI OCBITM 3a OTPUMaHHSA CcepTUQIKATIB PO
MPOXO/PKCHHST HaBYaHHS Ha pi3HUX OCBITHIX TwiaTdopmax (Coursera,
Prometheus Ttomio), xypcax Ha mnpoBigHux IT kKommanisx 3a TeMaTHKOIO
HaBYAIBHOT TUCIUILTIHH.




KinbkicTh 6aitiB BU3HAYAE€THCSI BIICOTKOM MOKPHUTTS PE3YJIHTATIB BIAMOBIIHOT
AKTUBHOCTI JI0 BUMOT pPE3yJbTaTiB HaBYAHHS 3 HABUAIBHOI JUCIHILTIHU.

KouTposibai 3amipun mnpoBoasiteesi y ¢opMi TecTOBHUX 3aBJaHb.
AxkanemiuHa 100povecHicTb: OUiKyeThCs, 10 JIAOOPATOPHI Ta KOHTPOJIbHI
poOoTH CTyIAeHTiB OyayTh 1X OpHUTIHAIBHUMHU JOCHIIPKCHHSMU YU
MIpKYBaHHSMHU. BiJCyTHICTP mMOCHJIaHb Ha BHKOPHCTAaHI JDKEpena,
(babpuKyBaHHS JHKEpe, CHUCYBAaHHs, BTpy4YaHHs B poOOTY 1HIIUX CTY/JCHTIB
CTaHOBJISATh, ajie HE OOMEXYIOThb, NPUKIATU MOXKIMBOI aKaJgeMiuHOl
HeoOpovecHoCTi. BUsBIECHHS 03HAK aKaIeMiqHOT HET0OPOYECHOCTI B POOOTI
CTYJIEHTA € MiJICTaBOIO AJisl 11 He3apaxyBaHHHS BUKJIAJaueM, HE3aJIe)KHO BiJ
MacmTaliB Tuariaty 4 oOMany.

BinBinyBaHHsI 3aHATH € BOXIMBOIO CKJIaJ0BOIO HaBUaHHA. OUiKy€EThCS, 110
BCi CTYJIEHTH BiJIBIZIAIOTh yci JIeKii 1 JabopaTopHi 3aHATTS Kypcy. CTyaeHTH
MarwTh 1HGOPMYBATH BHKJIaJada PO HEMOXKIIMBICTH BIJBIJATH 3aHATTA.
Crynentn 3000B’si3aHi JOTPUMYBATHUCSA YCIX TEPMiHIB, BU3HAUYEHUX IS
BHUKOHAHHS yCiX BUAIB poOIT, mepedaueHuX KypcoM.

Jlitepatypa. VYcs iteparypa, SKy CTYIACHTH HE 3MOXYTh 3HAWTH
caMoOCTilHO, OyJie Ha/laHa BUKJIa/ladyeM BUKITIOUYHO B OCBITHIX LIIIAX Oe3 rmpaBa
ii mepemaui TperiM ocobam. CTyAeHTH 3a0XOYYIOTHCS /10 BHUKOPHUCTAHHS
TaKOX M 1HIIOT JITepaTypu Ta JKEpel, AKUX HEMA€E cepell PEeKOMEHI0BAaHUX.
IMosiTuka BuUcTaBJeHHs OamiB. BpaxoByroTecs Oamm, HabOpani Ha
MMOTOYHOMY TECTyBaHHI, CaMOCTiIHHIA poOOTI Ta OanmM TiJCYyMKOBOTO
tectyBaHHs. [Ipy 1mbpoMy OOOB’S3KOBO BpPaxOBYIOTHCS TPHUCYTHICTH Ha
3aHATTAX Ta AaKTHBHICTh CTYAEHTa IiJ Yac Ja00opaTOPHOTO 3aHATTS;
HEIOMYCTHMICTh TIPOIYCKIB Ta 3ali3HEHb HA 3aHATTS; KOPUCTYBaHHS
MOOUTBPHUM TeJIe(OHOM, TUIAHIIIETOM YU THITUMH MOOUIBHUMH TPHCTPOSMU
HiJ 4Yac 3aHATTS B LUISIX, HE IOB’S3aHUX 3 HABYAHHSAM; CIIHCYBaHHS Ta
riariaT; HeCBO€4acHe BUKOHAHHS MTOCTABIEHOTO 3aBJAAaHHS 1 T. 1H.

Koani popmu nopynieHHs akaieMiqHOi JOOPOYECHOCT] HE TOJIEPYIOThCSL.

IInTanusa go
MOYJIbHOTO KOHTPOJIIO

[Tepenik nuTaHb Ta 3aBAAaHb JJIs IPOBEICHHS M1JICYMKOBOI OLIIHKHM 3HaHb
1. IngycTpis onmpalfoBaHHsS 3pOCTar040i KITBKOCTI JaHUX Y CBITI.

2. Ilpodecii, gxi mpairorTh 3 gaHUMU. OcoONMBOCTI 3aBJaHb, SIKI BOHH
BUKOHYIOTb.

3. CratucTHuHi MapamMeTpu JaHUX.

4. HopmanbHu# po3noai JaHuX.

5. Buau rpadikis 115 Bizyanizallii JaHUX.

6. [TonsiTTs KOpenauii faHux. Matpuus Kopemnsuii.

7. IIOHATTS JOCHITHUIBKOTO aHAJI3y JaHMX.

8. IlonarTs knacudikaiii JaHuX.

9. Kpoku nns peanizarii Mmoaeni kinacudikarii 1aHux.

10. Anroputwm knacudikanii ganux DT.

11. Anroputm RF.

12. Anroputm PCA.

13. Knacrepusaritis ganux. [IoHATTS BiACTaHI MiXK 00’ €KTaMH KJIacTepH3aIlii.
14. MeTtonu kiactepu3ariii JaHUX.

15. Anroputm k-means a5 Kinactepu3zallii JaHUX.

16. TloHATTS perpeciiiHOro aHasizy.

17. PexomeHnaIiiiHi CUCTEMH Ta METOJIH 1X peaizailii.

18. Buau rpadis. Buau rpadikis mig 300paxeHHs rpadis.

19. Json popmat naHux.

20. IMonstts ETL mporecis.

21. Ilonarrs cxoBumia nanux DWH.




[TpakTruHi 3aBHaHHS

e [IpoBectu mocimiTHUIIPKUNA aHAJ3 TaHUX

[TpoBecTH KIacTepHU aHAII3 JAaHUX

[ ]
e [lIpoBectu kiacudikaiiro JaHUX
[ ]

[Iposectu Bl

aHAI3 JaHUX

OnuryBaHHs

AHKETy-OIIIHKY 3 METOI OIlIHIOBaHHsS SKOCTI Kypcy Oyae HagaHo IO

3aBEpIICHHIO KYpCY.

CXEMA KVPCV

Twmx. Tewma, nma, KOPOTKi Te3n dopma Jliteparypa. 3ananns (;mraboparopHa | Tepwmin
JUSUTBHOCTI Pecypcu B InTepnerTi pobora), Tox BUKOHAH
(3aHATTS) HSA

1 [ousrrsa nanux. Busnauenus | Jlexuis 1,2,5 Berymae 3aHATTS. | 2 THX.
KiJIBKOCTI JIaHUX Ta Tpo0IeMu [HCTpyKWist 3 TEXHiKM | CeMECTpPY
MIBUIKOTO 3011bIIEHHS 6?3H?KH- Meroznu
KiJIbKOCTI TaHUX B CY4aCHOMY Gibmiorexu pandas ms
citi. [Ipodecii, mo poboTH 3 faHMy
MPAIOIOTh 3 TaHUMHU.

BinkpuTi naHi — 11e 1iHHUMA
pecypc, IKui gornomarae
MOCHJIUTH IU(POBY Ta
"peansHy" €eKOHOMIKH KpaiHH.
3aco0u BHITydeHHS,
MIEPETBOPEHHS 1
3aBaHTAXXCHHS JJAHHX.
[Monstrst ETL, pipeline,
datalake, data warehouse.

2, dopmaru 30epiranns naHux. | Jleuis 1,356 BuBuenns MeTomiB | 6 Thxk.
Jlxepena naHux: 010yioTEKH pandas CeMECTPY
tabuui,paitnm, 6a3u JaHux, (python) nist poGotu 3
web-cepsicu. 3unTyBanHs Ta AQHHMH.  COPTYBAaHH,
3anuc GannoBux qaHux. Tumu TpyryBaHui,

¢inpTparis,
HaHIfIX 3a lKa1aMu 00’€/IHAHHSA TaHUX.
BUMIDIOBAHHSL. OcnoBu Bl ananituku.

3 Bizyaumizarist gaHuX SK etamn Jlekuis 1,5 ITigroroBka maHux no | 6 Tmxk.
aHaJIi3y JaHuX Bi3yaizariii. ceMecTpy
Po3poOka iIHCTpyMEHTIB Jyist Bisyanizaris JaHux.

Bi3yautizalii Ta aHai3y AaHUX,
00 3po0HTH IX TOCTYITHUMH
Ta 3pO3YMITUMH IS PI3HUX
KOPHUCTYBauiB.

4 Kogapiartist Ta kopemsitist Jexuis 2,3 Kosapiaris Ta | 7 THX.
nanux. KopensmiiiHuii anamni3 KOPEJIALis TaHUX. CEMECTPY
KiJIbKICHHUX 03HakK. [ToOymoBa
PEKOMEHJIAIII THIX CHCTEM.

5 CrarucTiyHui aHam3 nanux. | Jlekmis 1,2,5,6 CraTUCTHYHUIN aHaAIII3 7 THK.
OO0O4YuCIIEHHS OIMUCOBOI TAHUX CeMECTpy

CTaTUCTUKHU JaHUX.
CTaTUCTUYHI MOMEHTH JaHUX.




Po6oTH 3 BenMuKOIO KiJTBKICTIO
naHuX (OOHOBIIEHHS
CTaTHCTUKU JaHUX )
HopmyBanns ta
CTaHAAPTH3AIIIS JAHUX

6 Po3nozinu yucnoBux JaHuX. 2,6 3axucHE 3aHSITTS 7 THK.
Hopmanbuuii po3noain qaHux. ceMecTpy
Buam po3noninis. Ilepesipka
rinore3. Buau rinores. P-
value. [lapamerpuysi Ta
HenapaMeTpPHYHI TeCTH.

7 JlocmigHuIbKYH aHaimi3 qanux. | Jlekis 2,5, JocaigHuIbKrHA 9 TIK.
Etamu nocnigHUIBKOTO aHaITi3 JaHUX. cemecTpy
aHaji3y JaHuX.

8 CTBOpEHHS TaHUX st Oi3Hec Jexuia | 7 ITo6ymoBa mambopis 10 Tmx.
anamiTuku (BI) 3a IOIIOMOTO0 cemecTpy

Tabloau
[MligcymKoBe 3aHATTS
3M1

9 [TigroroBka gJaHux 10 Jlexuis 2,47 ITliaroToBKa AaHUX 10 11 ik,
knacudikamii. Pegykuis Ta kiacugikamii Ta ML cemecTpy
knacudikamis gaaux. MeTos
TOJIOBHMX KOMITOHEHT.

10 ITobynoBa nepes Jlexuist 1,2,4 Penyxuis Ta 12 ook
kmacudikarii. Random Forest. KJIaCU(IKaIlis JaHUX ceMecTpy
[lopiBHAHHS METOIB
Kimacudikarii.

11 Hocryn no 6a3 naHux 3a Jlekuis 1,24 Hocryn mo 6a3 manux | 14 Twxk.
JIOTIOMOT0F0 MOJIYJTiB python. 3a JIOTIOMOI'OF0 | CEMECTPY
API Python nns pobotu 3 MoaymiB python
6azamu maanx MySQL,

SQLite, Tpuniunu moOyI0BH
Datal ake.

12 Honsrra ETL. HpuHimnm 6,7 MonenroBasHs 14 tix.
o0y I0BU CXOBHIIL JAHUX o0y 10BH CXOBHMII[ | CCMECTPY
DataWareHouse. nanux DataWareHouse

13 Pobota 3 HepensiiHuMU Jlexmist 2,5, ITo6ynoBa cxoBHII 15 tix.
6azamu maaux. JSON-¢opmar TaHUX CeMECTpy
Ta 0COOJUBOCTI HOTO
BUKOpHCcTaHHsA. CTBOPSHHS Ta
napcuHr gopmaty. Tunu
JITaHUX jSON Ta MAaCHBH.

OcCoOIMBOCTI 3UUTYBaHHS json
y python. IlizroroBka qarmnx
JI0 KJIacTepu3arlii.

14 I'pacdoBi 6a3u manux. ['padu | Jlekuis 2,3,4,5 JSON-dpopmar ta 16 Tmx.
Ta CTPYKTYpH JaHUX Ha 0COOJIMBOCTI HOTO cemecTpy
rpadax. [IpeacraBneHHs Ta BUKOPHCTAHHS..

Bi3yautizallisi IaHUX 32 I'padu ta ctpykTypn

JIOTIOMOTO10 TpadiB JaHWX Ha rpagax
OcobauBocTi podOTH 3
CHUPUMHU raw JIaHUMH.

15 Ocob6mmuBoCTi pOOOTH 3 Jexuist 2.4.5 Po3pobka ETL 16 Trok.
CHPUMH raw JaHUMH. MPOIIECiB Ta o0yJoBa | CEMECTPY

YuceJibHI CUCTEMU
MPEICTaBJICHHS JaHHUX Ta
4acTOoTa JUCKPETH3allii JaHUX

Pipeline manux
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Pipeline - Tpy6onpoBiz st
orpaioBaHHs qaHnux. CxeMu
o0y I0BU TPyOOTIPOBO/IIB.
30epiranHs Ta 00poOIeHHS
JAaHUX B PO3ITOAUICHUX
(haii;ToBUX cCHCTEMaX.
OcobauBocTi poOOTH 3
BigData. CtBopeHHs Ta
YIIPaBIiHHS apXiTEKTYPOIO
JIaHUX, BU3HAYCHHS
CTaHJIAPTIB Ta MPOCKTYBaHHS
iH(bpacTpyKTypH IS
ONTHMAJIEHOI POOOTH

Jlexuis

4,5,6,7

[MigcymxoBe
3M2

3aHATTA

16 Tk.
ceMecTpy




