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CUCTEMHOTI'O IIPOEKTYBaHHS

I'any3b 3HaHb, IHGP Ta
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12 — incopmartiitai TexHomorii
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Bukaagaui pucouIuIing

Hewmkis JI.C., kana. ¢i3.-MaT. HayK, JOIEHT

KonrakTHa indopmanis
BHKJIAJA4iB

lidiya.demkiv@Inu.edu.ua,
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KoncyabTanii 3 nuranb
HABYAHHS 110
AUCHMILTIHI
BiI0yBalOTHCH

Koncynbranii B J1eHb HpOBENEHHS JIEKIIMHUX 3aHATH (32 MONEPEIHBOIO
JIOMOBJIEHICTIO). [/ MOro/PKeHHs yacy OHJIaifH KOHCYJbTALIN CIIil IHCAaTH
Ha €JIEKTPOHHY IOIITY BUKJIA1aya.

Cropinka q1ucuuniiHu

https://moodle.elct.Inu.edu.ua/course/view.php?id=176

Indopmanis npo
AUCUHMILTIHY

Jucturina «3acobu iHXeHepil JaHUuX» € HOPMATHBHOIO JTUCHHUILIIHOIO 3
cnenianbHOCTI 121 — [HKeHepis mporpaMHOro 3a0e3nedeHHs UIsl OCBITHBOT
nporpamu “IHxeHepis mporpaMHOro 3a0e3neueHHs ", ika BUKIAIa€ThCS B 5-
My cemecTpi B 00cs3i 4-ox kpemuTiB (3a €Bpomeiicbkoro KpeauTHo-
Tpancdepnoro Cucremoro ECTS).

MeTta Ta niji
MUCIUILIIHYA

Merta: peamidyBaTH 3HAMOMCTBO CTyJIEHTa 13 crmoco0aMu CTBOPEHHS
LITICHUX Ta YUCTUX JAHUX, TEOPETUYHUMHU MPUHIUIIAMU Taily3i iHKeHepil
JaHUX Ta MPAKTHYHUMH TEXHOJOTISIMH, fKI HaWOimbmn 3arpeOyBaHi B
1H)KeHepii JaHuX.

[ini: 3a0e3nmeunTH 3HAMOMCTBO CTYJIEHTIB 3 OCOOJMBOCTAMH OOpOOKH Ta
30epiraHHs pi3HUX THINB JAaHUX, BapiaHTaMd MOOYIOBH CXOBHII JAHUX;
BHBYHUTH QJITOPUTMH MTONIEPETHHOI 0OPOOKH JTAaHUX; OTIAaHYBATH TCOPSTHUYHUH
MaTepia 1 MpakTUYHE OBOJIOJIHHS CYy4acHUMH TpadiuHo-iH(popMaliiiHuMu
TEXHOJIOTISIMH, KOMI'IOTEPHMMM Ta MIPOrpaMHUMH 3aco0aMH CTBOPEHHS
LITICHUX JaHUX, MOAaHHA iX B TpadiuHiii (popmi, BHUBUUTH METOAM 1
QIrOpUTMU OOpPOOKM JaHWX, BU3HAYUTH CTAaTHUCTUYHI MapaMmeTpu IaHHX;
o3HailoMuTH 3 0a30BUMU KOHIEMIISIMH OOpOOKHM MaHUX, SIKi JO03BOJSATH
MPABWIBHO CTPYKTYPYBAaTH JIaHI JUIsl MOAAIBIIOTO iXHBOTO OIpAIFOBaHHS,
Bi3yauslizauii 1 MOJENIOBaHHSA, YNPABIiHHS MPOTPaMHOI0 1H(PACTPYKTYpOIO
Ta 1IHTEepPeiicoM cucteM 00pOoOKH TaHUX, TEOPIEIO 1 MPOEKTYBAHHSAM CHUCTEM
00pOOKH TaHUX.

Jliteparypa nis
BUBYEHHS U CUHUILTIHU

OcHoBHa JiTeparypa:

1. TexHonorii 00poGIeHHS BETUKUX JaHUX: KOHCIEKT JIEKIIiH 3
nucturiiau «TexHonorii o0poOeHHs BENUKUX NaHux» [ EnexTponamit
pecypc] : HaB4. moci0. i cTyA. cneniaabHOcTi 121 «IHxkeHepis
MPOrpaMHOTo 3a0e3nedeHHs» (OCBITHS nporpama «IHxenepis
IIPOrpamMHOro 3a0e3MevyeHHsl MyIbTUMENIHHUX Ta iH(opMaliiiHO-
nomykoBux cuctem»)/ JI.M. Onemenxo; KIII im. Iropst Cikopcbkoro. —
Enextponni rekctosi qani (1 gaitn: 5,55 M6aiit). — 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



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

R. Brzustowicz. — O’REILLY, 2017. — 311p.

3. MeroanuHi BKa3iBKH 10 BUKOHAHHSI JA0OPAaTOPHUX POOIT 3 TUCIHUILTIHA
“ImxeHepist MPUKIAJHUX 1HTEIEKTYaIbHO-OPIEHTOBAHUX MPOTPAMHUX
MPOAYKTIB” JIs1 CTYACHTIB cneriaabHocTei 121 “Imkenepis
nporpamMHoro 3abesnedyenns” ta 122 “Komm toTepHi HayKu Ta
iHdopmartiiini TexHosorii” (Bcix ¢popm HaBuanHs) / B.M. JIboBKiH. —
3anopixoks : 3HTVY, 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.J.Heyley, D.Wolf Learn Data Analysis with Python: Lessons in
Coding // Apress, 2018. — 97p.

JlomaTkoBa JiTeparypa

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

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

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

4. Data Engineering: MaTepianu isl caMomiarotoBky// EnexTpoHHMA pecypc.
Pexxum  noctymy: https://training.epam.ua/ua/blog/131

Obcsar kypey

64 romWHW AayAUTOPHHUX 3aHITh. 3 HHUX 32 TOIAWHH JIEKIiH, 32 roauHu
1a00paTOpPHUX poOIT Ta 56 roJMH caMOCTIHOI poOOTH

OuikyBaHi pe3yibTaTH
HABYaHHA

[Ticnst 3aBepieHHS I[LOTO KYpCY CTYIEHT Oy/le BHUKOPHUCTOBYBATH Cy4acHi
IporpaMHi 3acobu [uisd TONepeiHboi OOpOoOKM HelJeabHUX peaTbHUX
JaHUX, 3alucy JaHUX Yy BIANOBIAHI CTPYKTYpH Ta CXOBHIIA JIaHUX,
MOJICTIIOBaHHs Ta IHTerpauii [JaHuX;, peali3oByBaTH IHTEpaKTHBHI
Bi3yautizallli JaHWX; TPOBOAUTH HEOOX1AHY MOMEPETIHIO 00pOOKY JaHUX IS
OTPUMAaHHS YUCTUX JAHUX; BU3HAYATH THUI 33jayi aHaIi3y Ta BUPIIIyBaTH il
aJIeKBaTHO OOpaHMM METOJIOM 3 ONTHUMAabHO BHU3HAYEHHMH MapaMeTpami;
OLIIHIOBATH pE3yJbTaTH; POOUTH 3MICTOBHI BHCHOBKHM Ta IHTEpHpETAIIiIO
OTIPAIIOBAHHS JaHUX.

[Ticns BUBYEHHS JAHOTO Kypcy 3/100yBaui HaOyAyTh TakMX 3arajbHUX Ta
daxoBux KoMIleTeHTHOCTEH Ta [IporpaMHuX pe3ynbTaTiB HaBYaAHHS:

3K1. 3naTHICTh /10 a0CTPAKTHOI'O MUCJICHHS, aHaJIi3y Ta CHHTE3Y.

3K2. 3gatHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHHUX CUTYALisIX.

3K6. 3naTHICTh /10 MOMIYKY, 00p00OJeHHS Ta aHaJli3y 1H(OopMalii 3 pi3HUX DKEpel.
©®K16. 3patHicts ¢opmymoBaTH Ta 3a0e3nedyBaTd BHMOTH IIOAO SIKOCTI
MPOrPaMHOro 3a0e3MeUeHHs Y BiAMOBIAHOCTI 3 BUMOraMH 3aMOBHHKA, TEXHIYHUM

3aBJaHHAM Ta CTaHAapTaMH.
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®K18. 3gaTHicTh aHANI3yBaTH, BUOUPATH 1 3aCTOCOBYBATH METOAM 1 3acO0M s
3a0e3nedyeHHs iHGOPMAaIIIHHOT Oe31eKH (B TOMY YHCIi KibepOesmnek).

®K19. BomonmiHHA 3HaHHAMH Tpo iH(OpPMAIiHHI MOJeNi JaHWX, 3AaTHICTh
CTBOPIOBATHM TIpOoTpaMHE 3a0e3redeHHs s 30epiraHHs, BHIOOYBaHHS Ta
OTIpAIfOBaHHS JIaHUX.

®K20. 3parHicTs 3aCTOCOBYBaTH (DyHAaMEHTANbHI 1 MUKIUCHMIDIIHAPHI 3HAHHS
JUTSL YCIIITHOTO PO3B’SI3aHHA 3aBJIaHb 1HXKEHEPii MPorpaMHOTo 3a0e3eYeHHS.

OK28. BonoaiHHs METOAaMU CydacHUX BEO-TEXHOJIOT1H, XMapHUX TEXHOJIOTIH,
BETMKUX JAHHUX Ta 3ac00aMu po3poOKH BeO-3aCTOCYBaHb.
[TPH13. 3HaTH i 3aCTOCOBYBaTH METOIN PO3POOKH alTOPUTMIB, KOHCTPYIOBAHHS

MPOTPaMHOTO 3a0€3MeUYCHHS Ta CTPYKTYDP JaHHX i 3HAHb.

[TPH18. 3naTi Ta BMiTH 3aCTOCOBYBATH iH(POpMAaIIiifHI TEXHOJIOTii 00pOOKH,
30epiraHHs Ta Mepeavi JaHuX.

[TPH21. 3naTu, ananizyBaTH, BUOUpATH, KBaJli(hikoBaHO 3aCTOCOBYBATH 3aCO0U
3abe3nedeHHs iHGOpMaIlifHOI Oe3neKkH (B TOMy 9nCii KibepOe3nekn) 1 MiTicHOCTI
JTAaHUX BiJIIOBITHO JI0 PO3B'SI3yBaHUX MPHUKIIAIHUX 3aBJIaHb Ta CTBOPIOBAHUX
MPOTPAMHUX CHCTEM.

ITPH26. 3HaTH Ta BMITH 3aCTOCOBYBAaTH 3aCO0M iHXEHEPIl IPOTPaMHOTO
3a0e3MneUeHHs A peatti3allii MPOoeKTIiB 3 BUKOPUCTAHHSIM TEXHOJIOTIH HAYKH PO
JIaHl Ta MTYYHOTO 1HTEIEKTY.

Kuarouosi ciioBa

Crpyxrypu nanux, ETL, DATA WAREHOUSE, DATA LAKE

dDopmart Kypcy Ounuii
[IpoBenenHs nekmiid, 1a0opaToOpHUX POOIT Ta KOHCYJIbTALIi Ui KpaIIoro
PO3yMIHHSI TEM
Temu JuB. CXEMA KYPCY
MMincymkoBuii [cnuT B KiHIII cemecTpy
KOHTPOJIb, GopMa
IIpepexBizutn Jlnisi BUBUEHHSI KypCy CTyIEHTH MOTpeOyroTh 0a30BUX 3HAHB 3 JUCIHILIIH

«Buma Maremarukay», «/luckperHa
CTPYKTYPH JaHUX», «ba3u TaHux».

MaTE€MaTHKa», ((AJ'IFOpI/ITMI/I Ta

HaBuaabnHi MeToaHm Ta
TeXHiKHU, fAKi OyayTh
BHKOPHCTOBYBATHCSH Ii/Y
4yac BUKJIAJIAHHSA Kypcy

IIpe3enTariis, nexuii, 1abopaTopHi poOOTH, 0OrOBOPEHHSI, JUCKYCIs.

HeoOxinne od01agnanus

Jnis  mpoBeleHHS JIEKIIHHMX 3aHATh: KOMIT'IOTED 3 MiHIMAJIbHUMHU
xapakrepuctukamu: mporecop Intel Core 13 a6o ananoriunuii ¢pipmu AMD,
3 4I'b abo Ginble onepaTUBHOI aM’ATi, JOCTYH 10 Mepexi Internet, 3acoOu
MyJIbTUME1A: MYIbTUMENIHHUN IPOEKTOP Ta EKPaH.

Jl1st mpoBeieHHs Ta00paTOPHUX 3aHITh HEOOX1HO:
1. xomm’rotepHa naboparopis 3 12-14  pobGouumu  MicusIMH,
KOMIT'IOTEpPH 3 MIHIMIBHUMHU XapaKTepucTUKaMu: mpouecop Intel
Core 13 ab6o anamoriunmii ¢ipmu AMD, 3 4I'b abo Oinbire
oIrepaTUBHOI IaM’AITi, 10CTyH 10 Mepexi Internet.

2. mporpamue 3a0e3neueHHs Bkitodae B cedbe OC Windows 10 a6o
auctpuOyTuB Linux, cepenosume Moodle, Python Ta cepenoBumie
s mporpamyBanHs B Hhomy PyCharm, Jupyter Notebook a6o
aHaJIOT14uHI.

Kpurepii ouinioBaHHs
(oKpeMo 1JI151 KOKHOTO
BH/1Y HABYAJIbHOI

OnuiHIOBaHHS NMPOBOJUTHCS YIPOJOBXK ceMecTpy 3a 100-6anpHOM0 MIKAIOH.
banu HapaxoBylOTbcd 3a TakMMHM BHAaMH poOIT 3  HACTYIHHUM
CI1BBIHOIICHHSIM:




AiSIILHOCTI)

* naboparopHi poGotu: 50% cemecTpoBOi OIIHKH; MaKCHUMajbHa
KUIbKICTh OamiB 50.

* BuKoHaHHA TEOpPETHYHUX 1 NPAKTUYHMX 3aBAaHb Ha icouti: 50%
CEMECTPOBOI OIIHKH; MaKCHUMaJIbHa KIJIBKICTh 0aiiB 50.

3aranom ynpoaoxk cemectpy 100 Gais.

OmuinroBanHs JabopaTopHux poOiT (13 madopatopHux pooOIT, MaKCHMMalbHA
KiTbKicTh OaniB: 50) BiAOyBa€eThCsl MUISIXOM OIIHKU POOOTH CTYACHTA IIif
yac TPOBEJICHHs JiabopatopHoi pobotu B ayautopii (0-2 GamiB 3a ogHy
po6oTy) Ta 3aXUCTY 3BITY 110 BUKOHaHii 1aboparopHiii podoTi (1-3 Ganm 3a
OJIHy po0OoTy). Y miACyMKy, BCi HaOpaHi Oaaud MHOXKAThCs Ha KOEQIIi€HT
IUTs TiepeBeieHHs y S50-Tu OanbHy HIKaty.

banu oniHoBaHHS J1a00paTOPHUX POOIT HAPAXOBYIOTHCS 33 HACTYITHUM
CITiBBIAHOILIIEHHSAM:

Ha mapi (0-2 Ganu) 3a BUKOHAHHsS (parMEHTy 3aBlIaHHS 110 J1aOOpaTOPHOL
pobotu

0 GaniB — CTYJCHT HE BUKOHAB 3aBJIaHHS

1 6anm — cTyACHT 4aCTKOBO BUKOHAB 3aBIaHHs

2 Oanu — CTYACHT MOBHICTIO BUKOHAB 3aBJIaHHS Ha mapi

3a 3axucr 3Bity (0-3 Gayn)

3 — CTyZIeHT B TOBHOMY O0C$131 BOJIOJIi€ HABUAIBHUM MaTepiajioM, Ma€ TIOBHE
PO3yMIiHHSI PO3TIITHYTOT TEMH, HaJa€ MIPABWIIbHI BIIMTOBI/I HAa 3aITUTAHHS T10
TeMi, KOJI TporpaMu (YHKIIOHY€E BiAMOBITHO 10 3aBAAHHS,

2 — CTY/ICHT HE JIOCUTH JI00Ope po3yMie pO3TIITHYTHI MaTepiall Ta HalMCaHUI
HUM KOJI ITPOTpaMu, Bara€ThCs Ta Ha/Ia€ HETOYHI/HE KOHKPETHI Bi/IIOBI/II HA
3alUTaHHA [0 TeMi, KO/ IporpaMu (QyHKIIOHYE HETOYHO, a00 3 MOMipHUMH
HEOIIKaMU;

1 - cTyaeHT moraHo po3yMi€e po3TJIIHYTUH MaTepiai Ta HallUCAaHUM HUM KOJT
MPOrpaMu, CTYACHT B OUTBIIIOCTI HAaJJa€ TTOMUJIKOBI BIATIOBI/II HA MUTAHHS TI0
TeMI1, KOJl IporpaMu (yHKIIOHYE 3 CYTTEBUMH HEJIOJIIKaAMH;

0 - cTyAeHT 30BCiM He 3aCBOIB PO3TIISIHYTUI MaTepiai, HamUCaAaHUH HUM KOJ
MporpaMu He BIANOB1Ia€ TeMi/HE (PYHKI[IOHY€ B3araii.

HapaxyBanus 6aiB Ha icniuTi
- 10 6aniB 3a NPOXOPKEHHS TECTY
- 20 OaxiB 3a 2 TeOpeTHYHI eKk3aMeHalliiHi nutanHs (mo 10 3a KoxkHE
TTUTAHHS)
- 20 GamiB 3a BUKOHAHHS 2 PAKTHYHUX 3aB/IaHb.

bamu oniHIOBaHHS KOXXHOTO €K3aMEHAI[IHHOTO TEOPETHYHOTO ITHTAHHS
HapaxOBYIOTHCS 32 HACTYITHUM CITiBBiHOIIICHHSIM:

9-10 - po3risiHyTE MUTAaHHS BHKJIAZICHO B IIOBHOMY 00CS31, IPAaBUIIBHO,
OOTpYHTOBAHO, JIOT1YHO, MICTUTh aHAaJIi3 1 CHCTEMAaTH3aIli0, ApTyMEHTOBaH1
BHCHOBKHM. 3acBi4eHO TIMOOKE BOJOJIHHA MarepiaioMm. HasemeHo
MIPUKJIaIM BUKOPUCTAHHS TEOPETUIHOTO MaTepiany. MoxXyTh OyTH MPUCYTHI
HECYTTEBI OTIMCKU Ta HEBIIMOBITHOCTI;

7-8 — y BiAMOBI/i BUCBITIEHO 3HAYHA YaCTHUHA MUTaHHS. BUsABIEHO 3HAHHS 1
PO3yMIHHSI OCHOBHHX MOJI0XEHb HaBYAJIbHOI JUCIUIUIIHHU, TPOTE MPUCYTHI
HETOYHOCTI  Ta/ab0  HEBIAMOBIMHOCTI  OCHOBHIM  Temi. [Ipuxmamu
BUKOPHUCTAHHS TEOPETUYHOTO MaTepiajy BiJICYTHI;

5-6 — y BIINOBIJI BIACTEXKYETbCS 3arajbHe PO3YMIHHSA PO3IJIIHYTOI TEMH.
Bussieni MHOXXHMHHI HETOYHOCTI Ta  HEBIANOBIIHOCTI, ITOSCHEHHS
HaBeleHUX (hOpMyJI BiICYTHI UM YaCTKOBO MOMUJIKOBI,




2-3 — 3 BIANOBIJI CTYyJEHTa 3pO3YMLJIO, 110 BiH MOTaHO PO3YMi€ PO3TISTHYTY
TeMy. BusiBiieHi CyTTeBI HETOYHOCTI Ta HeBiamoBimHOcTi. HaBeneHi daktu
MaiiKe He BIAIIOBIAAIOTh TEMI;

0 — 1 — cTyneHT B3araji He po3yMi€ pO3IIISTHYTY TeMy. TeMy He pPO3KPHUTO,
KUTBKICTh BHUKJIQJIEHOTO MaTepialy HE BIJNOBIga€ 3arajlbHAM HOpMam
obOpaHoro

banu oniHOBaHHS KOXXHOTO MPAKTHYHOTO €K3aMEHAI[IfHOro 3aBlIaHHS
HapaxOBYIOTHCS 32 HACTYITHUM CITiBBIJHOIIICHHSIM:
10 GaniB: Kom € BUCOKOS(HEKTHBHHMM Ta OINTHMI30BAaHUM, 0€3 MOMMIIOK,
3po0JieHi BUCHOBKH, SIKi JIOTIYHO BUILTUBAIOTH 3 OTPUMAHUX PE3yJIbTATIB
7-9 OamiB: Kox edexrtuBHUi, aje Moke OyTH J€IIO ONTHUMI30BaHUM.
3arasiom 3poOJeHI BHCHOBKH MPaBUIBHO TIOSCHIOIOTH  OTPHUMAaHi
pe3ynbTaTy.
4-6 GaniB: Kom mae mOMITHI TOMHIIKH, ajle JESKi YaCTHHH MPALIOIOTh
MpaBUIbHO. € BUCHOBKH, ajleé BOHU MOXYTh OyTH OLIbII JIeTaJIbHUMHU a00
3B'SI3aHUMHU 3 KOJIOM.
1-3 6anmu: Kox HeedexTuBHull, mnorpedye 3HayHoi ontumizaiii. Kog MicTUTb
CepiO3HI NMOMMWJIKH, SIKi CYTTE€BO BIUIMBAIOTH HA HOTrO (PYHKI[IOHATBHICTH.
Bincyrnicte abo HemocTaTHICTH KOMeHTapiB. BiacyTHicTh BuUBOAIB abo
aHawizy.

KpuTepii oriHtoBaHHS pe3yabTaTiB HeOPMaAIbHOT OCBITH:
HapaxyBanHs OaiB BiqOyBa€eTbCsl 32 HAMMCAHHS CTYACHTOM Te3 JOTOBIICH
Ha KOH(epeHIisiX, HAayKOBUX CTaTel, ydacThb Yy /AiSUIBHOCTI HAyKOBHX
TYPTKiB, y4acTb y HAYKOBHX CEMiHapax Ta KpPYIJIMX CTOJax, KOHKypcax,
y4acTh y 3axojax HedopMalbHOI OCBITH 3a OTPUMaHHs cepTU]iKaTiB Mpo
MPOXO/KEHHST HaBYaHHS Ha pi3HMX oOcBiTHIX mmiardopmax (Coursera,
Prometheus Ttomo), xkypcax Ha mpoBigux IT kommaHisIXx 3a TeMaTHUKOIO
HaBYAJILHOT JIUCIIUTUTIHH.
KinpkicTe 0aniB  BHM3HAYA€THCSH  BIJICOTKOM  HOKPUTTS — PE3yJbTaTiB
BIIMOBIIHOI aKTUBHOCTI JO BHUMOT PE3y/IbTaTiB HaBYaHHS 3 HaBYAIbHOL
MUCHUILIIHHA.

KonTpoabHi 3amipm npoBoasitbesi 'y (opMi TeCTOBHX 3aBJaHb.
AxkanemiuHa 100povecHicTh: OUiKyeTbCs, 1110 JJaOOPaTOPHI Ta KOHTPOJIbHI
poOOTH  CTYAEHTIB OyayTh iX OpHUTIHAIBHUMH JOCHIPKEHHSIMHM YU
MIpKYBaHHSIMU. BiACyTHICTP MOCWJIaHb Ha BHUKOPHUCTaHI JKEpena,
(abpuKyBaHHs JKepes, CHUCYBAaHHs, BTpPYYaHHsS B pOOOTY 1HIIUX CTY/CHTIB
CTaHOBIIATH, aj€ HE OOMEKYIOThb, TNPHUKIAIA MOXIHMBOI aKaJIeMidHOI
Hel00poYecHOCTi. BUSBIEHHS O3HaK akaJAeMiyHOi HeJ00pOoYecHOCTI B
poOOTI cTyAeHTa € MiACTaBOIO JUid il He3apaXyBaHHHS BHKJIaJaueM,
He3aJeKHO BiJ] MacInTabiB Iiiariaty uu oOMany.

BinBinyBaHnHsI 3aHSITh € BOXIUBOIO CKJIaJ0BOIO HaBUaHHSA. OUiIKy€EThCS, 10
BCl CTYIEHTHM BIiJBialOTh Yyci JeKIii 1 JabopaTopHi 3aHATTA Kypcy.
Cryaentu MaroTh 1HGOPMYBATH BUKJIaJaya MPO HEMOXJIHMBICTH BIJBiIaTH
3aHATTSA. CTYAEHTH 3000B’s13aH1 JOTPUMYBATHCS YCiX TEPMiHIB, BU3HAUEHHX
JUTsl BAKOHAHHSI YCiX BUIIB poOIT, Tepe0aueHnx KypCoM.

Jlitrepatypa. VYcs oiteparypa, SKy CTYIEHTH HE 3MOXYTb 3HAWTH
camMocCTiiiHO, Oy/le HaJaHa BUKIAgadeM BHUKIIOYHO B OCBITHIX HUIAX 0e€3
npaBa ii mepemaui TperiM ocobaMm. CTyAEHTH 3a0X0UyIOTbCA [0
BUKOPHUCTAHHSI TaKOX M 1HILIOI JIITEpaTypu Ta JIKEpEN, SIKHX HEMae cepen
PEKOMEHI0BaHUX.

IMonituka BUcTaBJeHHs1 OauiB. BpaxoByrorhcs Oanu, HaOpaHi Ha
MOTOYHOMY TECTYBaHHI, CaMOCTIHHIH poOoTi Ta O6aaM MiJICYMKOBOTO




TecTyBaHHsA. [Ipu 1boMy OOOB’S3KOBO BpaxOBYIOTbCS TPHUCYTHICTH Ha
3aHATTSAX Ta AaKTUBHICTH CTYyJIEHTa I dYac J1IabDOpaTOPHOTO 3aHATTS,
HEIOMYCTHMICTh TPOIYCKIB Ta 3ami3HEHb Ha 3aHATTSA; KOPUCTYBAaHHS
MOOUTHHUM TeNe(POHOM, IIJIAHIIETOM YW IHITUMU MOOUTPHUMU TPUCTPOSMHU
MiJ 4yac 3aHATTSA B LUIAX, HE IMOB’SI3aHMX 3 HABYAHHSAM; CIHCYBaHHS Ta
IIariat; HECBO€4acCHE BUKOHAHHSI TOCTABJICHOTO 3aBIaHHS 1 T. iH.

XKomni popmu nopymieHHs: akaJgeMiqHO1 100POYECHOCTI HE TOJIEPYIOThCS.

IInTannsa no

MOAYJBbHOI'0 KOHTPOJIO

[lepenik nuTaHp Ta 3aBAaHb JJIsl POBEACHHS IT1JICYMKOBO1 OLIIHKH 3HaHb
1. InmycTpis ompalltoBaHHs 3pOCTAI0Y0i KUTHKOCTI IaHUX Y CBITI.

2. Ilpodecii, sxi mpamoroTs 3 gaHUMU. OCOOIMBOCTI 3aBlaHb, SIKI BOHU
BUKOHYIOTb.

3. CTaTUCTUYHI TapaMeTpy JaHUX.

4. HopMmanbHUI pO3MOALT TaHHX.

5. Bunu rpadikiB 11st Bizyanizalii 1aHHX.

6. IousaTTs KOpenswii nanux. MaTpuI Kopessiii.

7. IIoHATTS JOCHIAHUIIBKOTO aHATI3y TaHUX.

8. IlonsaTTs knacudikarii JaHuX.

9. Kpokwu miis peanmizanii Mozenm kinacudikarii JaHUX.

10. Anroputwm knacudikanii nanux DT.

11. Anroputm RF.

12. Anroputm PCA.

13. Knacrepusanist 1anux. IToHATTS BigcTaHi MibK 00’ €KTaMH KJlacTepu3allii.
14. Meroau Kitactepu3ariii 1aHuX.

15. Anroputm k-means amst Kjactepu3zalii JaHHX.

16. IlonsTTS perpeciitHoro anamisy.

17. PekoMeH1a1iifHI CUCTEMH Ta METOJIU iX peajtizarlii.

18. Bunu rpadis. Buau rpadikis mist 300paxkenns rpadis.

19. Json ¢opmar naHux.

20. [Monsrta ETL nporecis.

21. IlonsatTa cxoBuma nanux DWH.

[IpakTuyni 3aBOaHHS
e [IpoBectu TOCTITHUIIBKUIA aHAI3 TaHUX
e [lpoBectu KiacTepHUl aHaIII3 TaHUX
e [IpoBectu knacudikariro JaHUX
e [Iposectu Bl ananiz nanux

OnuryBaHH#A AHKeTy-OIL[IHKY 3 METOI0 OILIHIOBaHHSI $IKOCTI Kypcy Oyae HajaHo II0
3aBEpILEHHIO KypCy.
CXEMA KVPCY
Tmx. Tema, rutas, KOPOTKi Te3H dopma Jlirepatypa. 3aBnanHs (1abopaTopHa Tepmin
JISUTBHOCTI Pecypcu B IHTepHeTI pobota), rox BUKOHAH
(3aHATTA) HS
1 [Monsarrs nanux. Busnauenns | Jlexuis 1,25 Bcerynne 3QHATTA. | 2 THK.
KUIBKOCTI IJaHUX Ta MPOOJIeMH [HCTpyKIist 3 TeXHiku | CeMECTPY
MIBUAKOTO 301IbIIEHHS Oe3rexu. Meronu

KUIBKOCTI JIAaHUX B CY4acHOMY
ciTi. [Ipodecii, mo
MIPALOIOTH 3 TAHUMH.
Binkpurti gani — 1ie miHHUH
pecypc, sSIKUil jornomarae
MOCHIUTH LU(POBY Ta

0ibmiorexku pandas s
poboTH 3 JTaHUMHU




"peasbHy" €KOHOMIKU KpaiHH.
3aco0u BUITy4YeHHS,
MEPETBOPEHHS 1
3aBaHTXKEHHS TAaHUX.
Ionsrrs ETL, pipeline,
datalake, data warehouse.

2, ®opmatn 30epiraHas TaHUX. Jlexis 1,3,5,6 Bupuenns MeToxiB | 6 TmK.
JIxeperna qaHux: 010/110TEKHN pandas CEMECTpY
Tabaui,daitnm, 6a3u faHuX, (python) wist poGotu 3
web-cepsicu. 3untyBanns Ta AQHUMU.  COPTyBaHHA,
3ammc (ainoBux qaHux. Tumu TPYIyBaHH,

¢inpTpanis,
aHKX 3a IIKaJaMu ,
. 00’ eIHAHHS JaHUX.
BUMIPIOBAHHSL. Ocuosu Bl ananitvku.

3 Bisyaunizawist JaHUX SIK eTal Jlexuis 1,5 [linroToBka maHux mo | 6 Tk

aHaizy JaHUX Bizyauri3arfii. cemecTpy
Bisyauizaliist JaHuX.

4 Kogapiaiist Ta Kopessiist Jlexuis 2,3 Kogapiamis Ta | 7 THK.
nmanux. Kopemsaniiauit anami3 KOPEJIAIis JaHUX. cemecTpy
KUTbKICHUX 03HakK. [1o0ymoBa
PEKOMEHIAIITHUX CHCTEM.

5 CrarucTnunuii aHams gaaux. | Jlekuis 1,2,5,6 CTaTUCTHYHHN aHAI3 7 THX.
OO0YHCICHHS OMHCOBOL JaHUX CEMECTPY
CTATHCTUKH JAHHUX.

CraTHCTHYHI MOMEHTH JAHHUX.
Po0oTH 3 BEIHKOIO KITBKICTIO
JaHuX (OOHOBJICHHS
CTaTHCTUKU JAHUX )
HopmyBanns ta
CTaHJapTH3allis TAHUX

6 Po3moainy 4ucioBux JaHUX. 2,6 3axucHe 3aHATTS 7 THXK.
Hop™manbHwuii po3moais 1aHux. cemMecTpy
Bunu posmoninis. [lepesipka
rinore3. Buau rinores. P-
value. [Tapamerpuuni Ta
HermapaMeTPUYHI TECTH.

7 Jocmiganubkuil anaim3 ganux. | Jlekuia 2,5, Jlocai THULBK UM 9 TIxk.
Eranu nociiJHUIIEKOTO aHaIi3 TaHUX. CEMECTPY
aHaJIi3y JaHUX.

8 CtBOpeHHs AaHuX U1 Oi3HEC Jlexuis 7 [TobynoBa nambopaiB 10 tmxk.
anamituku (BI) 3a IOTTIOMOT OO0 cemecTpy

Tabloau
[lincymkoBe 3aHATTS
3M1

9 ITlizroroBka JaHUX 10 Jlekiris 2,47 ITigroroBka JaHux 110 11 k.
kiacudikarii. Pexykiis Ta knacudikarii Ta ML CEMECTPY
kiacudikaris ganux. Metog
TOJIOBHUX KOMITOHEHT.

10 ITo6ymoBa nepes Jlexuis 1,2,4 Penykirist Ta 12 k.
kiacudikamii. Random Forest. knacugikamis TaHux cemecTpy
[lopiBHSHHS METONIB
knacugikari.

11 Hoctyn 1o 6a3 naHux 3a Jlexuis 1,2,4 Hoctyn po 6a3 nganux | 14 Twxk.
JIOTIOMOT010 MOIyJIiB python. 3a JIOTIOMOT'OK0 | CEMECTPY




API Python s po6oTu 3 MoxayIiB python
6azamu manux MySQL,

SQLite, IMpuniunu noOya0BH

DataL ake.

12 Ionstrs ETL. [Tpuniunu 6,7 MopenroBaHHs 14 k.
o0y TOBU CXOBHIIL TAHUX moOynoBU CXOBHII] | CEMECTPY
DataWareHouse. JaHUX

DataWareHouse

13 Pobota 3 HepensiitHIMHU Jlexis 2,5, JSON-dopmar ta 15 Trok.
6azamu nanux. JSON-popmar 0COOJIMBOCTI HOTO cemecTpy
Ta 0COOIUBOCTI HOTO BUKOPHUCTaHHS..

BUKOpHcTaHHS. CTBOpEHHS Ta
napcurr popmary. Tunm
JAHHUX jSON Ta MACHBH.
Oco0aMBOCTI 3UMTYBaHHS jSON
y python. IlinroroBka mannx
JI0 KJacTepu3alii.

14 I'padosi 6a3u ganux. ['padpu Jekuis 2,3,4,5 I'padu Ta cTpykTypn 16 Tk.
Ta CTPYKTYpH JaHUX HA JlaHUX Ha rpadax. CemMeCTpy
rpadax. [IpencraBneHHs Ta
Bi3yasti3allis JJaHuX 3a
JTOTIOMOTOF0 TpadiB

15 Ocob6nuBocTi poboTH 3 Jlexuis 2.4.5 Ocob6nuBocTti podotu 3 | 16 Tk
CUpHUMHM raw JaHHUMHU. CUpHUMH raw JaHUMHU. CEMECTPY
YucenbHi CUCTEMU
NPE/ICTAaBICHHS JaHUX Ta
94acTOTa AUCKPETH3AIlii JaHUX

16 Pipeline - py6onposin mist 4,5,6,7 [TincymkoBe  3amsTTs | 16 THIK.
ompairoBaHus JaHux. CxeMu Jlexuis 3M2 CeMeCTpy

o0y I0BU TPyOOTIPOBOIIB.
30epiranHs Ta 00poOIeHHS
JTAHUX B PO3IIOLIEHUX
(dalIoBUX cUCTeMaXx.
Ocob6nuBocTi poboTH 3
BigData.




