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CTYIiHb BUIIOI OCBITH — GaKaIaBp
raiaysp 3HaHb — 12 “Indopmaniiini Texunoorii”
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(rom.) CTyA.
(ron.)
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Po6oua mporpama cKjlajieHa Ha OCHOBI OCBITHbO-TIpodeciiinoi mporpamu «LLITydHuit
iHTeNeKT» TIArOTOBKM OakamaBpa Tramysi 3Hawb 12 «[HGbOpMaliliHi TEXHOIOTII»
cremiansHocTi 122 — «KoMm'loTepHi Haykw», 3aTBep/pkeHoi Buenoro panoro 3YHY

(mpoToxon Ne 9 Bin 15 wepsHs 2022 p.), i3 3MiHaMu BiZINOBiAHO 110 pilleHHs BueHol pany
3VHY (nporokoa Nell Bix 26.06.2024p.).

Po6ouy mporpamy ckiana goueHt kadempu IOCY, k.1.H. Xpucruna JIITAHIHA-
IT'OHYAPEHKO

Po6oua mporpama 3aTBepuKeHa Ha 3acinanHi kadenpu iHGopMalliiiHO-004HCIIOBATEHIX
cucTeM i yrpasJtinds, mpotokon Ne 1 Big 27 cepnas 2024 p.

B.o. 3aBixyBaua kabeapu 77 A Hanis BACUJIBKIB
1y temp /%g & /

PO3r7ISIHYTO Ta CXBAJIEHO IPYIIOK 3a0e3MeyeHH s CretialbHOCTI ,,KoMm’oTepHi HayKu”,
npotokost Ne 1 Bin 30 ceprasa 2024 p.

['onoBa rpynu pociaB KOMAP
3abe3nedeHHs CIIeliaabHOCTI,
JI-p TeXH. HayK, mpodecop i

["apaHT OCBITHBO-TIPO(dECIHHOT

nporpamu "IlITyuHuii inTenexT",
K.T.H., JOLIEHT AT Bacuis KOBAJIb



CTPYKTYPA POBOUYOI IPOTPAMHU I-[AB‘IAJII;HOT JANCHUIIITHA
"IHTEJIEKTYAJIbHUU AHAJII3 JAHUX "

1. Onuc aucuumuting " IHTeIeKTyaIbHUI aHAaJi3 JaHuX '

Jucuumiina

«IHTeNIeKTyaILHUI aHAJII3

JAHUX»

I'asny3b 3HaHB,
cnemiajJbHICTh,
CBO

XapakTepucTHKA
HABYAJILHOI JUCIHUILIiIHA

KinbkicTh kpeauTiB — 5

I'any3b 3HaHB —
12 “Tandopmarriiiai

Craryc AMCHUILTiHA:
000B’s13K0Ba AUCIUILTIHA [IUKITY

TEeXHOJIOT1i” npodeciitHol mAroTOBKU
MoBa HAaBYAHHS:
Ykpaincpka
KinbkicTh 3a711KOBUX CrernianbHICTh — Pix miaroroskm: 3
MOJYJIIiB — 5 122 «Komm’rotepni | Cemectp:
HAYKH» enna —5
KinbkicTh 3MICTOBUX OCBITHBO- Jlekii:
MonymiB — 2 npodeciitHa /lenna — 30 rog.
nporpama
«ITyynnit
THTEICKT» JlabGopaTopH1 3aHATTS:

/[enna — 30 rog.

3arajpbHa KUIbKICTH
roaux — 150

CrymiHb BUIIOT
OCBITH — 0akasiaBp

Cawmocriitna pobora:
/lenna — 78 rog.,

Tpeninr:
/[enna — 8 Tog.

[nauBigyaneHa podoTa:
/lenna — 4 Ton.

TwxueBux roqud — 10,

3 HUX ayJUTOPHUX — 4 TO/I.

By niacyMKoBOro KOHTPOJIIO —
eK3aMeH




2. Meta i 3aBIaHHA TUCIHHUILIIHA
" IHTeJIeKTyaJIbHUI aHAaJIi3 JaHuX "

2.1. MeTa BUBYECHHS TUCHUILTIHA

MeTo1o TUCUUILIIHY ,, [HTeNeKTyaIbHUN aHami3 JaHuX ~ € BUBYECHHS METOJIB
CydacHOi 0OpoOKH JaHUX — IHTEJEeKTyalbHOro aHamizy aaHux (Data Mining), a Takox
BUSIBJICHHS B HEOOPOOJICHUX MAacHBaX JIaHUX PaHIlIe HEBIIOMUX, MPAKTUYHO KOPUCHUX
3HaHb 1 3aKOHOMIPHOCTEN, HEOOX1THUX JIJISI IPUHAHSITTS PIIICHb.

2.2. 3aBaaHHs BUBYCHHSA JUCIMILIIHA

3aBgaHHd AUCHUILIIHE ° IHTENCKTyaabHHH aHadi3 JaHuX ~  TOJSTaE Y
OMMaHyBaHHI 0a30BUX TMPHUHIUINIB TOOYJOBH MOJCIECH MaHWX, O3HAMOMIICHHS 3
kounerniero Knowledge Discovery in Data (BusiBieHHs 3HaHb B manux) 1 Data Mining
(«BumOOYBaHHS» 3HaHb), €(PEKTUBHOMY BHUKOPHUCTAaHHI METOJIB 3700yTTS 3HATH 3
BEJIMKMX MACHBIB JJaHUX, O3HAMOMJICHHI 3 OCHOBHIMH THIIAMH 3aJ1a4, 1110 MOXKYTh OyTH
BUPIIICH] 32 JOMOMOIOI0 METOJIB IHTEJIIEKTYyaJdbHOTO aHaji3y JaHUX Ta OTPpUMaHi
MPaKTUYHI HAaBUYKU 3 BUKOPHUCTAHHS I1HCTPYMEHTAJIBHUX 3aCO0IB 1HTEIEKTYaJlbHOIO
aHami3y JaHUX NOpH BUPINIEHH] NPUKIAAHUX 3a7ad 1 HABUUTHCS I1HTEPHPETYBATU
OTpUMaHI pe3yJbTaTH.

2.3. HaliMeHyBaHHsI Ta ONKMC KOMIIETEHTHOCTel, (opMyBaHHS SIKHMX
3a0e3neuyy€e BUBYEHHS TMCUMILTIHM:

3K7. 3aaTtHiCTh 10 MONIyKy, 0OpoOIeHHs Ta aHali3y 1H(OopMaIlii 3 pi3HUX JHKEped.

CK2. 3patHicTh 10  BUSBJICHHS  CTAaTUCTHMYHUX  3aKOHOMIPHOCTEH
HEJICTCPMIHOBAHUX SIBUII, 3aCTOCYBaHHS METOMIB OOYHMCIIOBAJIILHOTO IHTEJEKTY,
30KpeMa CTaTUCTUYHOi, HEWPOMEpPEeKEeBOi Ta HEUITKOI O0OpOoOKM JaHUX, METOJIB
MaITMHHOTO HaBYaHHS Ta TEHETUYHOTO MPOTPaMyBaHHS TOIIO.

CK11. 3patHicTh A0 1HTENEKTYaJIbHOTO aHalli3y JaHUX Ha OCHOBI METO/IIB
OOYHMCITIOBAJILHOTO 1HTEJICKTY BKIIOYHO 3 BEJIUKHUMH Ta TIOTAHO CTPYKTYpPOBaHUMHU
JIAHUMH, iXHbOI ONEepaTUBHOT OOPOOKM Ta Bi3yauli3allii pe3ysabTaTiB aHallizy B Mpoleci
PO3B’sA3yBaHHS MPUKIATHAX 3a71a4.

2.4. IlepenymoBHM 1Jisi BUBYECHHS JUCHUILIIHA

Kypc 0a3yerbesi Ha 3HAHHSIX, OJIEP’KAHUX MPU BUBUYEHHI AUCUMILTIH: «YuMcenbHl
METOIM Ta IIPOTrpaMmyBaHHsD», « Teopist AIMOBIPHOCTI Ta MaTeMaTHYHA CTaTUCTHKA», « OCHOBH
KOMIT FOTEPHUX HAYK.

2.5. Pe3yabTaTH HABYAHHS:

[TP1. 3acTocoByBaTH 3HaHHSI OCHOBHHX (hOPM 1 3aKOHIB aOCTPAKTHO-JIOTIYHOTO
MUCJICHHSI, OCHOB METOJIOJIOT1i HAayKOBOTO Mi3HaHHS, (OpPM 1 METOJIB BWIyYCHHS,
aHai3y, 00OpoOKu Ta cUHTE3y 1H(hOpMaIlii B TpeAMETHIN 001acTi KOMIT IOTEPHUX HaYK.

ITP3. BukopucTtoByBaTH 3HAHHS 3aKOHOMIPHOCTEH BHITQJIKOBHUX SIBHII, IX
BJIACTMBOCTEH Ta omepalliii HaJl HUMH, MOJEJICH BHITaJIKOBHUX IIPOIIECIB Ta CYyYaCHHUX
MPOTPAMHUX CEPENOBUII JIJIT PO3B’sI3yBaHHSA 3a/lad CTAaTUCTUYHOI OOpOOKM NaHuX i
oOyI0BY MPOTHO3HUX MOJICIICH.

[TP12. 3acTocoByBaTH METOJIM Ta AITOPUTMH OOYMCITIOBAILHOTO 1HTEJICKTY Ta
IHTEJIEKTyaJIbHOTO ~ aHalli3y JaHuX B 3aj]adax Kiacudikaiii, MTPOTHO3YBaHHS,
KJIACTEPHOTO aHaji3y, IMOIIYKYy acOIiaTUBHUX MPABHJ 3 BUKOPHCTAHHSAM IMPOTPAMHUX
IHCTPYMEHTIB MIATPUMKH OaraToOBHUMIPHOTO aHalli3y JaHMX HAa OCHOBI TEXHOJIOTiH
DataMining, TextMining, WebMining.



3. IIporpaMa HaBYAJIbHOI AUCHUILIIHU
«IHTeJIeKTYAJILHUHA aHAJII3 JTAHUX))

3micmoeuii mooynp 1 — Ocrnoeu inmenekmyaibH020 anaiizy 0aHux

Tema 1. Konnenuii inTejiekTyaabHOro anajizy nanux ta DataMining

Busnauenns HeoOxigHOCTI aHamizy maHuX. L[l Ta OCHOBHI 3aBHaHHS MPOIIECY
IHTEJIEKTYaJIbHOTO aHaMi3y JaHuX. [EeXHOJOTil I1HTENEeKTyalbHOrO aHami3y [aHUuX.
ITepamiitHuii XapakTep MPOIECY IHTEIEKTyalbHOTO aHalli3y JaHWX Ta WOTO0 OCHOBHI
KpPOKH. BIIIUB SKOCTI TaHUX HA MPOLIEC IHTENEKTYyaIbHOTO aHali3y JaHHUX. 3B'I30K MIX
30epiraHHsaM JTaHHUX Ta IHTEIEKTyaIbHUM aHaTi30M JaHuX. KoHIemii BeMMKux JaHuX Ta
HAyKH Mpo JaHi..

Tema 2. [Tonepeansi 00po0Kka Ta aHAJI3 JaHUX

BaxxnuBicTh HaJIEKHOTO MPEJICTaBICHH He0OpoOIeHux Janux. Mertoau 300py Ta
BBCJICHHS JaHUX J0 CHUCTEMH. XapaKTePUCTHKU HEOOpOOJCHMX MaHUX: THUITH, OOCST,
cTpykTypa. IIpomecu mepeTBopeHHs HeoOpoOJIeHMX aaHuX. MeToau Hopmai3aiii Ta
3rja/pKyBaHHS JTaHUX. BCcTaHOBIEHHS BiAMIHHOCTEH Ta 3B'S3KiB MK JaHUMH. MeToau
OI[IHKM aJIeKBATHOCTI Ta MOBHOTHU JAaHUX, 30KpeMa METOJY MOBEAIHKH Ta ayrMEHTaIlil
JAHUX MpU 0OMEKEHUX BUOIpKaXx.

Tema 3. Ctparerii 00po0kH JaHHX 3 BiICYTHICTIO iIHGopMaLii Ta 3a/1€KHICTIO
BiJ yacy

[IpobGnema BIACYTHOCTI JaHUX 1 cTparerii ix oOpoOku. MeToau 3armoBHEHHS
MPOIYCKIB y JTaHUX. AHaJI3 JaHUX 3 HEMOBHUM Habopom iHdopmarii. BusiBnenns ta
OTIpAIfOBaHHS BUKH/IIB Y TaHUX.

Tema 4. AnaJjii3 BeJIMKUX HA00OPiB TaHUX Ta METOAM 3MEHIIIEHHS PO3MiPHOCTI

3HAUyIIICTh BENMKUX 00cATiB nanux. [IpoOrmemu 30epexeHHsT Ta BUKOPUCTAHHS
BenuKNX pataceTiB. Ctparerii Jjis CKOpOYEHHsI oOcsAry naHux. Metoau BuUOOpYy Ta
BuiydeHHs  (QyHKid. Iligxomum [0 3HEDKCHHS 3HAYCHHS I8 30epeKeHHS
1H(QOPMATUBHOCTI JaHUX. 3aCTOCYBaHHA MIpPH EHTPOMIi JUIsl paH)XyBaHHS (PYHKIIIH.
Bu3HaueHHs BaKIIMBOCTI (PYHKI[1H Ha OCHOBI 1H(OPMALIIIHOI IIIHHOCTI. AHaJi3 FOJIOBHUX
KOMIIOHEHTIB. MeTOI1 MONIyKY TOJOBHUX KOMITOHEHTIB.

Tema 5. Meroau Bizyasizauii

Pi3zHOMaHITHI MeTOAM Ta MIAXOAM M0 Bi3yami3aiii JaHuX. [HCTpyMeHTH s
rpadiuHoro  BimOOpakeHHs 1HGoOpMAIli, SKI CHOPUSIOTh BI3yaJlbHOMY aHaJI3y
3aJIeKHOCTEH, 1MIa0JIOHIB Ta TPeHAIB y naHux. ['padiku, aiarpamu, po3moAinMd Ta 1HIII
3aco0u i1 e(DEKTUBHOTO MPEICTABICHHS PE3YJIbTaTIB aHATI3Y JTaHUX.

3Imicmosuii mooynp 2 — Cmamucmuuni Memoou ma mooeal08aHHA

Tema 6. CTaTHCTHYHMH aHAJII3
OCHOBHI KOHIIEMIIIT Ta METOJU CTAaTUCTUYHOIO aHaNi3y JaHUX. MeToa OnmucoBoOi
CTaTUCTUKU Ta 1H(MepeHiiHol cTaTucTUKU. CTAaTUCTUYHUX TECTIB ISl 3pOOJICHHS
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BHCHOBKIB Ha OCHOB1 BHOIPKOBHUX JaHMX. Ll Tema OXOIUIIOE METOJIM TMOPIBHSHHS Ta
OIIIHKHM CTATUCTUYHUX PI3HUILH MK PI3HUMHU HabopaMu JaHuX. J[oCHiKYOThCS T1IX01U
JUIS. BUSIBJICHHSI 3HAYYIIMX PI3HHUIIL MK TpylnaMd JIaHMX Ta IXHIH BIUIMB Ha aHai3
pe3yJsbTaTiB. MeToau OIiHKH pe3yJIbTaTiB.

Tema 7. MeToam olliHKH pe3yJabTaTiB

Beryn no mertoniB omiHku pesynbraTiB. MeTpuku To4yHOCTI. F-mipa Ta iHmm
rapMoHiuHi MeTpuku. Martpun nommnok (Confusion Matrix). ROC-kpuBa ta AUC
(Area Under the Curve). [Tepexpecna mepeipka (Cross-Validation).

Tema 8. JliniliHNI TUCKPUMIHAHTHUH aHAJII3

JliHIMHUN JUCKPUMIHAHTHUM aHami3 sSK METOoJ Kiacudikamii Ta po3aiieHHS
KaTeropid Ha OCHOBI JIHIMHMX KomOiHalii 3MiHHMX. Ilizxogum mo moOynoBH Ta
BUKOPHUCTAHHS JIHIMHOTO JMCKPUMIHAHTHOTO aHajizy. baeciBCchbKuMM MiAXig 10
kinacudikamii gaHux. MeTpuku TodHOCTI Kiaacudikamii: F-Measure, Harmonic Mean,
Matpuus nomminok, ROC-kpusa ta AUC.

Tema 9. Perpeciiini Moaei

Pi3Hl miaxoam A0 perpeciiHoro aHami3dy, $KIi BHKOPUCTOBYIOTBCS IS
nepen0ayeHHs 3aJeKHUX 3MIHHUX Ha OCHOBI He3asexHux. [Ipocra miHiliHa perpecis,
MHOXKMHHA JIIHIHA perpecis, HeliHiiiHa perpecis, perpecis 3 BUOIPKOBUMH TOYKaMH,
perpecid 3 MOJIHOMaMU, Perpecis 31 3TJ1aJKyBaHHAM, peryJsipu3oBaHa perpecis. Metonu
OLIIHKHU PE3yJIbTATIB Y PErPECIMHUX MOJIETIAX.

Tema 10. IIporHo3yBaHHsI 4aCOBHMX PSAiB

OCHOBHI TEPMIHU Ta TOHSATTS, MOB'sI3aH1 3 aHATI30M Ta IPOTHO3YBAaHHSIM YaCOBUX
psniB. MeToau BU3HAYCHHS CTalllOHApHOCTI. MeToau aHalli3y Ta MOJISTIOBAaHHS YaCOBUX
psaiB. [IporHo3yBaHHS CE30HHMX Ta TPEHIOBUX KOMMOHEHTIB. ABroperpecis (AR).
Kos3ue cepenne (MA). ABtoperpecist 3 koB3HUM cepenHiM (ARMA). ABtoperpecis 3
iHTerpoBanuM KkoB3HUM cepenHiM (ARIMA). Ce3oHHa aBTOperpecis 3 1HTETPOBAHUM
koB3HUM cepeaHiM (SARIMA). Aptoperpecis 3 ex3oreHHuMH (daktopamu (ARX).
Ex3orenna mogens ans inentudikamii (X12-ARIMA). ABroperpecisi 3 BUIIpaBICHHAM
anomanii (ARIMA-X). Excnonenmiiine 3riamkyBaHHs (Exponential Smoothing).
Mopgnens N'apua (GARCH). MeToau OLiHKM pe3yJIbTaTiB.

Tema 11. TextMining i WebMining

Crnemndika WebMining. Knacudikamiss ocHoBHux minzanad  WebMining.
MoskmuBocti WebMining 3a nonomororo HITS, LOGSOM Ta anroputmiB mpoXoKeHHS
nuisxiB. HesanexxHuit  Big  3amuTIB  paHXKyBaHHS  BEO-CTOPIHOK Ta  OCHOBHI
xapakrepuctuku anroputmy PageRank. Ctpykrypa TextMining, 1m0 BuU3Hayae eTanu
nepepoOKHu Ta AUCTHIIALIT. MeToI0I0Tis CEeMaHTUYHOI 1HIeKC aIlii.



4. CTpyKTypAa 32JiKOBOr0 KpPeAUTYy 3 TUCUMILIIHA
«IHTeJIeKTYAJIbHUH aHAJII3 TAHUX))
JenHa (popmMa HaABYAHHA

Tema

Kinvxicmo cooun

Jlekm]

JlabGopa-
TOpHI
3aHATTS

InnuBinya-
JTpHa poboTa

Tpewninn

Camocriiina
poboTta

IKOHTpOJIBHI 3ax0/11

Imicmosuil mooyav 1 — Ochosu inmenexkmyanbHo20 aHalizy 0aHuUx

Tema 1. Konenii 2 - 2 4 10 OnuTyBaHHS i
IHTEJIEKTyaIbHOTO aHATI3y JAaHUX 4ac 3aHATTA
ta DataMining
Tema 2. ITonepeanst oopoOka Ta 2 2 8
aHaJi3 JaHuX
Tema 3. Crparerii 00OpoOku 1aHux 3 | 2 2 6
BiJICYTHICTIO iH(popMaIlii Ta
3aJICKHICTIO BiJ] yacy
Tema 4. Ananis BeluKUX HaOOpiB 2 4 6
JaHHUX Ta METOHM 3MCHIIICHHS
PO3MIPHOCTI
Tema 5. Metonu Bisyanizanii 2 2 10
3micmosuii Mmooy 2 — CmamucmuyHi memoou ma Mooeal06anHs
Tema 6. CratucTuyuHuMit aHami3 2 2 2 4 6 OnutyBaHHS TiA
Tema 7. MeToau OLiHKH 2 2 6 qac 3aHSITTS
pe3yabTaTiB
Tema 8. Jliniiinuii 4 4 6
JUCKPUMIHAHTHHUN aHaTi3
Tema 9. Perpeciiini moneni 4 4 8
Tema 10. [TporHo3yBaHHs 4aCOBHX 4 4 6
psaiB
Tema 11. TextMining i WebMining | 4 4 6
Pa3zom 30 30 4 8 78

5. TemaTuka J1alOpaTOPHUX 3aHATH

JlaGopaTtopna pobora 1:

BUKOpHCTaHHAM Python

BBenennss 1o oOpoOkuM Ta aHamizy AaHUX 3

Meta: O3HallOMUTH CTYAEHTIB 3 OCHOBAMH BUKOPUCTAHHSI MOBU MPOTPaMyBaHHS
Python pans oOpoOku Ta anam3y naHux, HaBuuTH poOoTi 3 Jupyter Notebook,
3aBaHTAXEHHIO Ta YUTAHHIO IAHUX 3 PI3HUX (POPMATIB, @ TAKOK HAIATH 3arajibHUI OIS
610motexu Pandas st epeKTUBHUX MaHIMYJISALIN 3 JaHUMH.

IIuTanHs 15 00roBOpPeHHS:
- Betyn no Python nis ananizy nanux.

- PoGota 3 Jupyter Notebook Ta o0CHOBHUMHM KOMaH1aMH.
- 3aBaHTa)XEHHS Ta YUTaHHS HaHuX 3 pisHuX mkepen (CSV, Excel, Tomo).
- Ornsip 616miotexu Pandas niist MaHIimy s 3 TaHUMU.
JlabopaTopna poboTa 2: JlocnigHuipkuii aHami3 nanux y Python.
Meta: Metoro nanoi nabopaTopHOi pOOOTH € BHBYEHHS OCHOBHHX KPOKIB
JOCTIAHUIIBKOTO aHaNli3y JaHUX 3 BUKOPHCTaHHAM MOBHM mIporpamyBaHHs Python Ta
BIANOBIAHUX 010710TeK. Y XOA1 BUKOHAHHS J1a00OpaTopHOI pOOOTH CTYIEHTH OYyIyTb
O3HAHOMJIECHI 3 KJIFOUOBMMHU €TanamMu 0OpOOKH Ta aHaNI3y JaHUX, TAKUMH SIK 30€peKeHHS




Ta 3aBaHTAKEHHA JAHUX, BUAAJIICHHS 3aiiBoi 1H(OpMaIlli, OYUIIEHHS BiJ MPOIMYIIEHUX
3HA4Y€eHb, BUSBJICHHS BUKU/IIB Ta Bi3yalli3allis JaHUX.

Ilutanua 1J11 00rOBOpPEHHS:

- 30epekeHHS 1 Ta BA3HAYEHHS KOHTPOJIbHOT TOUKH

- BuBuenns Habopy naHux

- BunaneHHs HeakTyaJabHUX CTOBIIIIIB

- TlepeiimeHyBaHHS CTOBIMIIIB

- BunmaneHHs MOBTOPIOBAHUX PSAKIB, IPOIMYIICHNX a00 HYJIHOBHX 3HAYCHBD,
BUKWU/IIB.

JlabopaTopne 3ansarTa 3: OOpoOka Ta aHali3 HECTPYKTYPOBAaHHMMH JaHUX,
BKJIFOYAIOYHX BEJIMKI JaHI.

Meta: Po3risiHyTu ciocoou poOOTH 3 HECTPYKTYPOBAaHUMU JAaHUMH, TAKUMU SIK
300paKEHHSI, ayai0 Ta TEKCT, HABYUTH CTYJEHTIB BHUKOPHUCTOBYBATH BIJIIMOBIIHI
010J1I0TEKH Ta TEXHIKH 1T 0OPOOKH ITUX JTaHUX.

Iluranusa 111 00rOBOPEHHS:

- PoGoTa 3 HECTpYKTypOBaHUMH JTaHUMH: POJIb Ta 3HAUYEHHS HECTPYKTYPOBAHUX
JTAaHUX Y Cy4YacCHOMY aHai3i iHdopmariii.

- Bukopucranus 010110TeK 1711 00pOOKH HECTPYKTYPOBAHMX JIaHUX: IEPEBAru Ta
ocobnmBocTl 0101110TEK 11 POOOTH 3 PI3HMMM TUIIAMU JaHUX (300pa)keHHs, aymio,
TEKCT).

JlaGopaTopHna podota 4: Bizyaunizaiiis JaHUX

Meta: BuBuuTH MeETOIM Bi3yamizaiili JaHWX, O3HAWOMUTHU CTYACHTIB 3
oi6morekamu Matplotlib Ta Seaborn mis crtBopeHHs rpadikiB, AiarpaMm Ta OUIbLI
CKIaAHUX TpadiuHUX TMPEACTaBICHb, a TaKOXX BHUBYMTH CIIOCOOM Bi3yasizailii
3aJIEKHOCTEH MK PI3HUMH O3HAKaAMHU.

IIuTaHHs 1159 00roOBOpPEeHHS:

- Bukopucranns 6i6miotexn Matplotlib nist ctBopenHs rpadikiB Ta aiarpam.

- Buxopucranns 06i6miorekn Seaborn s OUIBIN  CKIATHUX TpadiyHUX

IIPE/ICTaBIICHb.

- Bizyanizaitist 3ainexHOCTEN MK JJAHUMH.

JlaGopaTopHa podoTa 5: OCHOBU CTaTUCTUYHOTO aHATI3Y JaHUX

Meta: O3HalOMHUTH CTYJACHTIB 3 OCHOBHUMH TMOHSATTSIMU OMUCOBOI CTATUCTHUKH,
pPO3MOAUIIB IaHUX, METOJIAMHU Bi3yaui3allli, a TaKOX HaBYUTH iX MPOBOJUTU MEPEBIPKY
rinoTe3 Ta BU3HAYATH P-3HAYCHHS JIJIS1 CTATUCTUYHHX BUCHOBKIB.

IIuTanHs 15 00roBOpPeHHS:

- OnUCOBI CTATUCTUKU: CEPEIHE, MeIlaHa, MOJIa, TUCTIePCis, TOIIIO.

- Po3noainu manmx Ta ix Bizyamizaiis.

- [lepeBipka rimore3 Ta p-3HAYCHHS.

JlabopaTropHna po6ora 6: JliHiiHMI TUCKpUMIHAHTHUIN aHai3

Meta: O3HalilOMUTH CTYICHTIB 3 METOJOM JIIHIMHOTO TUCKPUMIHAHTHOTO aHAJI3Y
(LDA), naBumnTH ix 3actocoByBatu LDA 11t 3MeHIIEHHST po3MipHOCTI Ta Kiiacudikarii
JIAaHUX, @ TAKOXK ITOPIBHIOBATH HOT0 3 METOIOM ToJIOBHHX KoMoHEHT (PCA).

IIuTanHs 15 00roBOpPeHHS:

- Betyn 1o MeTtoy NiHIHHOTO JUCKpUMIHAHTHOTO aHamizy (LDA).

- 3acTtocyBanHs LDA nist 3MeHIlIeHHsI pO3MIPHOCTI Ta Kiacu(pikarii.

- [lopiBHSIHHS 3 METOZ0M TOJOBHUX KOMITIOHEHT (PCA).
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JlaGopaTopHna podoTa 7: Perpeciiinuii aHasi3 Ta IporHO3yBaHHs

Meta: BuBunutu 6a30B1 HOHATTS perpeciiHOro aHami3y, 03HAMOMUTH CTYICHTIB 3
METOJIaMU MIPOCTOi Ta GaraToaKTOPHOI perpecii, HABYUTH OIIHIOBATH SIKICTh MOJIeen
Ta BUKOpUCTOBYBaTH 010110TeKy Scikit-learn st noOya0BU MPOTHO3YIOUUX MOJIETEH.

IIuTanHs 19 00rOBOPEeHHS:

- Betyn o perpeciitHoro anami3y.

- [IpocTa Ta GaratodakTopHa perpecis.

- O1iHKa SKOCTI MOJIETI.

- Buxopucranns 616moteku Scikit-learn amst moOynoBU MOJEIEH.

JlabopaTropna po6ora 8: baeciBchbkuii aHami3

Merta: IIpencraButu CTyJIeHTaM BBEACHHS J10 0Aa€CIBCHKOI CTATUCTHKU, HABYUTH
iX BUKOPUCTOBYBAaTH 0A€CIBCHKUH MIIX1J JJISI MOJEIIFOBAaHHS HEBU3HAYEHOCTI, a TaKOX
MO3HAWOMUTH 3 OAECIBCHKOIO PETPECIEI0 Ta KIacUDIKAIETO.

Iuranua 1J11 00rOBOpPEHHS:

- BBenenns 10 6a€ciBCbKO1 CTATUCTHUKH.

- Bukopucranss 6a€ciBCbKOro MiIX0Ty /Il MOJIENIOBaHHS HEBU3HAYEHOCTI.

- baeciBcbka perpecis Ta kinacudikaris.

Jladoparopna po6ora 9: [IporHo3yBaHHS 9aCOBHX PSIIB

Meta: BuBunTy MeToam aHajidy Ta MPOTHO3YBaHHS YACOBUX PSIiB, HABYUTH
CTYJIEHTIB 3acTtocoByBaTH Mojeiai ARIMA Ta eKCOHEHIIHHOro 3riaJKyBaHHSA IS
MPOTHO3yBaHHS MallOyTHIX 3HAYEHb YaCOBUX PSAJIIB.

IIuTranHs 119 00rOBOPEHHS:

- Orsa METO/IIB aHaJi3y Ta MPOTHO3YBAHHS YaCOBUX PSAIIB.

- 3acrocyBanHs Mojened ARIMA Ta eKCIOHEHIIIITHOTO 3TJ1a Ky BaHHS.

- O1iHKa TOYHOCTI IPOTHO3IB.

Jlaboparopna podora 10: Text Mining i Web Mining

Meta: O3HallOMUTH CTYJIEHTIB 3 METOJIJaMU BUTSTHEHHSI Ta aHATI3y JaHUX 3 BeO-
CTOPIHOK, HABYUTH 0OpOOJIATH Ta aHAJI3yBaTH TEKCTOBI JIaHi, a TAKOK BUKOPUCTOBYBATH
METO/IM aHaJ13y HACTPOIB TEKCTY Ta BUSBJICHHS KIIFOUOBUX CIIIB.

IIuTanHs 119 00rOBOPEeHHS:

- Butaraenss ta aHaiui3z 1aHuX 3 Be0-CTOPIHOK.

- OOpoOKa Ta aHaJIi3 TEKCTOBUX JTaHUX.

- AHaJII3 HACTPOIB TEKCTY Ta BUSBIICHHS KIFOYOBHUX CJIIB.

6. Camocriiina podoTta
CamocrTiiiHa poOOTa CTYJICHTIB y paMKaxX TUCHMIUTIHU Tepeadayac BUKOHAHHS
IHAMBITyaJIbHUX MPOEKTIB, SIKI CIPSMOBaHI Ha OBOJIOJIHHS HaBUYKAMH 3aCTOCYBaHHS
METO/IB IHTEJICKTYyaJIbHOTO aHali3y JaHWX ISl BUPIMICHHS NPUKIATHUX MPOOsIeM.
3aBgaHHS HAa MPOEKT OOMPAIOThCS CTYJIEHTOM 3 MEPENIKY TEM, HaBEJICHOr0 HIK4e, ado
TeMa JIOCHI[DKEHHS TPOMOHYETbCA CaMOCTIMHO CTYIZEHTOM (Y3TOIXKYye€TbCi 3
BukianadeM). CTyIeHTH MarOTh TIPEICTABUTH Ta 3aXUCTUTH CBIil IPOEKT Y BCTAHOBJICHI
TEePMIiHHU.
KoskeH mpoeKT OIIHIOETHCS HAa OCHOBI HACTYITHUX KPHUTEPIiB:
- SIkicTh aHaAMI3y Ta 0OpPOOKU JaHUX.
— OpuriHaJbHICTh Ta IHHOBAIIMHICTD IMIXOMY.
- T'mubunHa mociimKeHHs] BUOPAHOT TEMHU.
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- UYiTKICTh Ta JIOTIYHICTb MPECTABICHHS PE3yJIbTaTIB.
- BignoBigHicTh 0POpMIICHHS IPOECKTY BCTAHOBJIICHHMM HOpMaM.

IlepeJtik Tem:
Ne | Tema

1. AHani3 e(peKTHBHOCTI 3aXxoJiB O€3MeKd Ha MANPUEMCTBAX 3 BHUKOPHCTAHHSAM METOJIB Kiacudikarmii Ta
MPOTHO3YBaHHSI.

BusnaueHHsA (akTopiB, IO BILIMBAIOTH HA BIPOTIAHICTh OAHKPYTCTBAa KOMITaHIH, 32 JOIMOMOTOIO aJrOPHUTMIB
KJIACTEPHOTO aHai3y.

AHai3 TeKCTOBUX JaHUX I BUSBJICHHS (PEHKOBUX HOBHH 3a JIOMIOMOror0 MetoaiB TextMining.

BuBYeHHS BIUTMBY Pi3HUX JDKepen 3a0pyIHEHHS Ha CTaH JMOBKI/UIA i3 3aCTOCYBaHHSIM 0araTOBHMIpPHOTO aHAII3Y
JIAHUX.
[Iporao3yBaHHS MONKUTY HA MPOXYKTH XapUyBaHHS B PI3HUX PETiOHAX 3a JOMOMOTOIO aHAII3Y YaCOBHUX PSIIB.

Ouinka e(heKTHBHOCTI PI3HUX METO/IiB MAPKETUHIOBUX KaMIIaHiH i3 BUKOPUCTaHHSIM aJTOPUTMIB Kilacu(ikarii ta
perpecii.
Amnaini3 ¢akTopis, 10 BINTMBAIOTH Ha AKICTh OCBITH B Pi3HUX KpaiHax, 3 BAKOPUCTAHHSM CTaTUCTUYHUX MOJEIEH.

Buznauenns HaTepHiB Y AaHUX 1Ipo BaXBOpIOBaHiCTL HACCJICHH 3 BUKOPHUCTAaHHAM MCTO,I[iB KIIAaCTCPHOI'O aHaniSy.

O IN oo B~ N

O1liHKa BIUIMBY COL[iaJIbHUX TPOrpaM Ha PiBEHb JKUTTS HACENEHHS 13 3aCTOCYBaHHSIM METOJIB 0araToOBUMipHOTO
aHa3zy.
Amnari3 (hakTopiB, 0 BIUTMBAIOTH Ha 3aTPUMKH B aBiallepeBe3eHHAX, 3 BHKOPHUCTAHHSIM METOIB KiTacHu(piKkarrii.

[EEN
©

[HEN
=

BuBueHHs B32€MO3B'S3KIB MK JJOX0/IaMH HAaCEJICHHS Ta PiBHEM KPUMIHAIBHOCTI B PI3HUX perioHax 3a JI0MOMOTOI0
perpeciifHoro aHasizy.

[EEN
N

Orinka e(peKTHBHOCTI METOJIB IONEPEKEHHsI emiieMid 3 BUKOPHUCTAHHSIM alrOpuTMiB Kiacudikamii Ta
MIPOTHO3YBaHHS.

BusiBiieHHS KITIOYOBHX (haKTOPIB, 10 BIUTMBAIOTH Ha PiBEHb 33JJOBOJICHOCTI KIIIEHTIB Y Pi3HUX cdepax MOCIyT, 3
BHKOPHCTAHHSIM 0araTOBUMIpHOTO aHai3y.

AHaJTi3 B3a€EMO3B'SI3KiB M)XK XapaKTepUCTHKaMH MPOIYKTIB XapuyBaHHS Ta iX MOMYJSAPHICTIO cepel CIIOKUBAYIB 13
BHUKOPHCTAHHSIM KJIACTEPHOTO aHaNi3y.

OtliHKa BIUTMBY €KOHOMIYHUX KpU3 Ha (hiHAHCOBI PUHKU 3 BUKOPUCTAHHSAM MOJIENICH MPOTrHO3yBaHHS.

[HEN
w

[EEN
=

[EEN
o1

[EEN
©

AHaii3 aHMX Opo IMPoJaXi aBTOMOOUTIB JJisi BU3HAUSHHS KJIIOYOBUX (DaKkTOpiB, LIO BIUIMBAIOTH Ha BHOIp
CIIOKUBAUiB.
Bu3HadyeHHS aTepHIB y MOBEIIHII KOPUCTYBAUYiB MOOUTFHUX JOJATKIB i3 3aCTOCYBaHHSIM METOIIB KIIaCTepU3aIlil.

[EEN
~

O1liHKa BIUIMBY C€30HHHX (DAaKTOPIB Ha MOMKT HA TYPUCTUYHI MOCIYTH 3a JOIIOMOIOI0 aHajli3y 4acOBUX PAIIB.

[EEN
o

[EEN
©

Amnaii3 (hakTopiB, O BIUITMBAIOTh HA YCIIIIIHICTh OHIAHH-KYPCIB, 3 BHKOPUCTAHHAM METO/IIB KiIacHu(iKaIlii.

)
©

BusiBiieHHs 3aKOHOMIPDHOCTEH Yy J@aHMX NPO BUKOPHUCTAHHsS €Heprii Juisi onTuMizaiii eHeprocroXUBaHHS Ha
i JIPUEMCTBAX.

N [N
N =

O1liHKa BIUIMBY pi3HUX (DAKTOPIB HA TPUBAJICTh JKUTTSI HACEJICHHS 3a JIOIIOMOT'OI0 PErpeciiHOro aHasizy.

AHali3 JaHWX TPO BHUKOPUCTAHHS TPOMAJCHKOrO TPAHCIOPTY [UIS MOJIMIIEHHS HOro eQeKTHBHOCTI i3
3aCTOCYBaHHSIM METOJIIB KJlacTepH3allii.

BusnayeHHs (DakTOpiB, MIO BIUIMBAIOTH HA JIOSUIBHICTH KIIEHTIB Y OaHKIBCBKOMY CEKTOpi, 3 BHKOPHCTAHHIM
0araToBUMIpHOTO aHaJi3y.

)
w

()
E

O1liHKa PU3UKIB y CTpaXyBaHHI )HUTTA 13 BAKOPUCTaHHAM METO/IB KJacudikaii Ta IpOrHO3yBaHHSI.

)
o

AHani3 1aHMX NpO Pe3yNIbTaTH BHOOPIB /I BU3HAYEHHS KIIOYOBHX (DAKTOPIB, MO BIUIMBAIOTH HA IOJNITHYHI
ynogo0aHHs.

BuBueHHs B3a€MO3B'SI3KiB MIXK CIIO)KMBAHHSAM MEAWYHUX IOCIYT Ta PIBHEM JJOXO/IB HACEIEHHS 13 3aCTOCYBAHHAM
perpeciiHOro aHaji3y.

)
IS

/. TpeHiHr 3 IMCUUIIIHA

3aBIaHHSM TPEHIHTY € pO3poOKa MPOTPaMHOro 3a0e3MedeHHs 13 3aCTOCYBaHHSIM
METO/IB 1HTEJIEKTYaJIbHOIO aHalli3y JaHUX. leMaTuka MpoeKTiB Oyae Oa3zyBaTucs Ha
1HIMBITyaJIbHUX 3aBJAaHHSIX CAMOCTIHHOT poOOTH, 3 0OCOOJUBUM aKIIEHTOM Ha MPAKTUYHE
BUKOPUCTAHHS aHAJNITUYHUX METOJIB JIJIsl BUPILIEHHS peaibHUX 3a1ad. OCHOBHA MeTa
TPEHIHTY — pPO3poOKa MpOrpaMHUX pIlIeHb, IO JEMOHCTPYIOTh BMIHHS CTYJIECHTIB
aHaTI3yBaTH, MPOEKTYBATH Ta BIPOBA/KYBAaTU €(EKTHUBHI IHCTPYMEHTH aHAII3y JaHUX
y PI3HUX NPUKIAIHUX chepax.
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ETan TpeHninry

3aBnanHg

Iactpymenrapii po3pooku 13 st
aHayizy JaHuX

- HanmamryBatu cepenoBuiie po3poOKu Ta BCTAHOBUTH
HEOOXI/IHI IHCTPYMEHTH.
- CtBopuTH 0a30BHI TPOCKT.

Buxopucranas metoaiB
IHTEJIEKTYaJIbHOTO aHATI3y TaHUX y
po3po6i I13

PeasnizyBaTu nporpamHe pilieHHs 3 BAKOPHCTAaHHIM
00paHOro AIrOPUTMY IHTEIEKTYaJIbHOTO aHAJI3y JaHUX.

pe3yJIbTaTIB

[IpesenTarrist Ta 0OroBopeHHs

[linroryBatu npe3eHTarlio pe3ynabTaTiB poOOTH Ta
3aXUCTHUTH MIPOCKT MEPeJI Ay IUTOPIEIO.

8. Kpurepii, popMu moTouHOro Ta niiICyMKoOBOIro KOHTPOJIIO

[TincymkoBuii 6ai (3a 100-0anbHOIO MIKAIOK) 3 TUCHUILTIHU «[HTEeeKTy allbHUN
aHalli3 JaHWX» BU3HAYAETHCSA SK CEPEAHBO3BAKEHA BEIMYHMHA, 3aJICKHO BiJ] MMUTOMOI
Baru KOHOI CKJIaJIOBO1 3aJIIKOBOT'O KPEIUTY:

Mopyns 1 Mopyns 2 Mopayns | Monyns 4 Monayns 5
3
10 % 10 % 10 % 10 % 5% 15% 40%
[ToToune Mopynpnuii | [loToune MonynbHuit Tpeninr. | CamocriiiHa | Ex3ameH.
OIIIHIOBaHHs | KOHTPOJb 1 | OI[iHIOBaHHS | KOHTPOJIb 2 poborTa.
Ormigka MopynbsHa Orminka MonynbHa Bukonanns | Bukonanus - 10 TecToBUX
BU3HAYAETHCSA | KOHTPONbHA | BU3HAYAETHCA | KOHTPOJIBHA 3aBJaHb Mif | 3aBAAHHA I | [TUTAHb.
AK CepeHe pobora (25 AK CEpENIHE | poboTa (0IHE Jac CaMOCTIiiHOl | - OQppe
apH(i)M?THHHe TECTOBUX apn¢)M§THqu TEOPETHYHE TPEHIHTY poboTu TeopeTHuHe
3 OIIHOK, MIUTaHBb) 3 OLIHOK, MUATaHHS Ta MHTAHHSL.
ko | e - Omia sazasa
3axucrt 4 3axucr 4
nmabopaToOpHUX nmabopaTopHUX
poOit poOiT

Ouinka 3a «IloTo4HE OLIHIOBAHHS» BU3HAYAETHCS SIK CEPEAHE apU(PMETUUHE 3
OI[IHOK, OTPUMAHUX IIiJ1 4ac 3aHATH (KOXEH 3100yBa4y Ma€e OyTH OI[IHCHUI HE PIIIe K
pa3 Ha nBa 3aHATTA). [Ipomycku mnpakTuuHux (1a0OpPaTOpHUX) 3aHATH OOOB’SI3KOBO
BIJIMIPAIlbOBYIOTHCS B TOJMHU KOHCYJIBTAIllM, B IHIIOMY BWITQJIKy BOHU BBa)KAIOTHCS
OIHKOI0 «0» Ta BpPaxOBYIOThCS NPH BHU3HAYEHHI CEpeaHbOTO apudmeruyHoro. s
3100yBauiB, SIKI HABYAIOTHCS 3a IHAUBIIyaJIbHUM TpadikoM, IMOTOYHE OI[IHIOBaHHS
MIPOBOJAMTHCS 11T YaC KOHCYJIbTAlllM, Ta MUIIXOM BUKOHAHHS 3aBAaHb B cucteMi Moodle.

Monyns «TpeHiHr» BU3HAUAETHCA AK CEpenHe apudMeTUYHE 3 OIIHOK, 3a

BUKOPHUCTAHHS 3aBJaHb TPEHIHTY.

Monynbs «CamocTiiiHa po0OTa» OLIHIOETHCS K CepeaHeE apupMeTUYHE 3 JBOX
OIIIHOK, OTPUMAHMX TMiJ] YaC BUKOHAHHS HACKPI3HOTO MPOEKTY: 3a SIKICTh BUKIAIY
MaTepiaiay Ta MOoro MmpeacTaBiICHHs, BIAMOBIIHO A0 KPUTEPIiB, BUBHAUYCHUX Y PO3ALIL 6
«CamocriitHa po0oTa» 1i€el poOo40i Mporpamu.

9. IncTpymMeHTH, 00JIaJHAHHSA TA POrpaMHe 3a0e3MeYeHHs, BUKOPUCTAHHS SIKHX
nepeadavyac HABYAJIbLHA JUCHUILIIHA

Ne HaiiMenyBaHHs Homep Temu
1. |Cepenosuiie Python 1-11
2. |MynbsTumeniiine o0naTHaHHS 1-11
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Iepeaik 0a3 naHux, AKi MOKYTh OyTH BUKOPUCTAHI I peaJii3auii
NPAKTUYHUX 32/1a4:
World Bank Open Data - https://data.worldbank.org/

Kaggle Datasets - https://www.kaggle.com/datasets

UCI Machine Learning Repository - https://archive.ics.uci.edu/ml/
European Social Survey (ESS) - https://www.europeansocialsurvey.org/
National Climatic Data Center (NCDC) - https://www.ncei.noaa.gov/
Global Terrorism Database (GTD) - https://www.start.umd.edu/gtd/
Google Trends - https://trends.google.com/trends/

OECD Data - https://data.oecd.org/

. IMDb Datasets - https://www.imdb.com/interfaces/

10 HealthData.gov - https://www.healthdata.gov/

11.0OpenStreetMap - https://www.openstreetmap.org/

12.US Census Bureau - https://www.census.gov/data.html
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13.Yelp Open Dataset - https://www.yelp.com/dataset

14.Eurostat - https://ec.europa.eu/eurostat

15.Financial Data from Yahoo Finance - https://finance.yahoo.com/
16.CDC Wonder - https://wonder.cdc.gov/

17.GDELT Project - https://www.gdeltproject.org/

18.FRED Economic Data - https://fred.stlouisfed.org/

19.Airbnb Data - https://www.airbnb.com/data

20.NASA Earth Observing System Data and Information System (EOSDIS) -

https://earthdata.nasa.gov/
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