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Poboya mporpama CKIaZi€Ha Ha OCHOBI OCBITHLO-TIpOeciitHo] porpamMu
«Komm’rorepri HayKM» MiaroToBku OakamaBpa ramysi smams 12 “Indopmarniitai
TEXHOIOTi” crienianpuocTi 122 «Komn’rorepri HayKw», 3aTBepmxeHol Buenoro paznoro
3YHY (nporokos Ne 9 ix 15 4epBHs 2022 p.).

PoGouy mporpamy cknana AOLEHT kadenpu 10CY, k.T.h. Xpuctuna JIIT SIHIHA-
['OHYAPEHKO

Po6ouya nporpama 3aTBEP/KEHA Ha 3acinanHi Kapepu ichopMauiﬁHo—o6chnf0BaﬂLHHX
CUCTeM 1 yNpaBtiHHs, poToko Ne 1 Bin 27 cepring 2024 p.

B.o. sainyBaua kadenpu %j@ﬁ/ /% Hanis BACUJILKIB

PosrnsauyTo Ta cxsaneno TPYTIOIO 3a0e3neyenns crelianpHocT »Komm’orephi HayKku”,
Tipotokon Ne 1 Bixg 30 cepring 2024 p.

T'onosa rpymnu Mupocnas KOMAP
3a0e3neyenny CIIeNIaTbHOCTI, < :

A-p TeXH. HayK, npodecop

I'apanT OCBITHBO-MpoOdeciiinol
porpamu "Komn'torepri Hayku", XpHUcTHHA
K.T.H, TOLIEHT JUIT SIHIHA-T OHYAPEHKO



CTPYKTYPA POBOUYOI IPOTPAMHU HUAB‘IAJII)HOT JANCHUITIJITHA
"IHTEJEKTYAJIbHUU AHAJII3 JAHUX "

1. Onuc pucuumtiny " IHTEeIeKTya bHUI aHATI3 JaHuX "

JAucumniiina I'asny3b 3HaHB, XapakrepucTuKa
«IHTeJIeKTYAJILHUH aHAJTI3 crneniajbHIiCTh, HABYAJIbHOI JUCHHUILIIHA
JTAHUX» CBO
KinbkicTh KpeauTiB — 5 ["any3b 3HaHb — Craryc IucHUILIiHNA:
12 “Indopmariiini  |000B’SI3K0OBA JUCIMILTIHA ITUKITY
TEeXHOJIOT1i” npodeciitHol mAroTOBKU
MoBa HAaBYaAHHA:
YkpaiHCbKa
KingpKicTh 3a/11KOBHX CrnernianpHICTb — Pix migrotoBku: 3
MOJYJIIB — 5 122 «Komm’rorepni | CemecTp:
HAYKH» /lenna — 5
3aouna —35, 6
KinpKicTh 3MiCTOBHX OCBITHBO- Jlexuii:
MonymiB — 2 npodeciitHa /[enna — 30 rog.
rporpama 3aouna — 8 ron.
«Komm’torepHi
HayKH» JlabGopaTopH1 3aHATTS:

/[enna — 30 rog.
3aouna — 4 ron.

3aranpHa KUIbKICTh CryniHp BUIIOT Camocriiina po0oTa:

roauH — 150 OCBITH — OakaaBp  |/[enna — 78 rop.,
3aouna — 138 rog.
Tpeninr:

/lenna — 8 Ton.

[nauBigyaneHa podoTa:
/[enna — 4 Ton.

TwxuaeBux rogux — 10, Bua niacyMKoBOro KOHTPOJIIO —
3 HUX ayJAUTOPHUX — 4 TO]I. eK3aMeH




2. Meta i 3aBIaHHA TUCIHHUILIIHA
" IHTeJIeKTyaJIbHUI aHaJIi3 JaHuX "

2.1. MeTa BUBYECHHS TUCIUILTIHA

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

2.2. 3aBaaHHs BUBYCHHSA JUCIMILIIHA

3aBgaHHd JUCHUILIIHA  “IHTEIIeKTyalbHUN aHalmi3 JaHuX’ — IIOJSITaE Y
OMMaHyBaHHI 0a30BUX TMPHUHIUINIB TOOYJOBH MOJCIECH MaHWX, O3HAMOMIICHHS 3
konrnemniero Knowledge Discovery in Data (BusiBinenss 3HaHb B ganux) i Data Mining
(«BumOOYBaHHS» 3HaHb), €(PEKTUBHOMY BUKOPHUCTAaHHI METOJIB 3700yTTS 3HATH 3
BEJIMKMX MACHBIB JJaHUX, O3HAMOMJICHHI 3 OCHOBHUMH THIIAMH 33]1a4, 1110 MOXKYTh OyTH
BUPIIICH] 32 JOMOMOIOI0 METOJIB IHTEJIIEKTYyaJdbHOTO aHaji3y JaHUX Ta OTPpUMaHi
MPaKTUYHI HAaBUYKU 3 BUKOPHUCTAHHS I1HCTPYMEHTAJIBHUX 3aCO0IB 1HTEIEKTYaJbHOIO
aHami3y JaHUX NOpH BUPINIEHH] NPUKIAAHUX 3a7ad 1 HABUUTHCS I1HTEPHPETYBATU
OTpUMaHI pe3yJbTaTH.

2.3. HaiimeHyBaHHSI Ta ONHUC KOMIIETEHTHOCTel, (OPMYBAHHSI SIKHMX
3a0e3nevyye BUBYCHHS TUCHMUILTIHHA:

CK2. 3patHicTh 10  BUSBJICHHS  CTAaTUCTMYHUX  3aKOHOMIPHOCTEH
HEJICTCPMIHOBAHUX SIBUII, 3aCTOCYBaHHS METOMAIB OOYHCIIOBAJIILHOTO IHTEJEKTY,
30KpeMa CTaTUCTUYHOi, HEHPOMEpEeKEeBOi Ta HEUITKOI OOpOOKM JaHUX, METOJIB
MaITMHHOTO HaBYaHHS Ta TeHETUYHOTO MPOrPaMyBaHHS TOLIO.

CK11. 3patHicTh A0 1HTENEKTYaJIbHOTO aHalli3y JaHUX Ha OCHOBI METO/IIB
OOUYHCITIOBAILHOTO 1HTEJEKTY BKJIIOYHO 3 BEJIMKUMHU Ta IOTaHO CTPYKTYpOBaHUMU
JTAHUMH, iXHbOI ONepaTUBHOT OOPOOKM Ta Bi3yauli3allii pe3yiabTaTiB aHalli3y B IMpoIlieci
PO3B’sI3yBaHHS MIPUKJIATHUX 3a/1a4.

2.4. IlepenymoBHM 1Jisi BUBYECHHS JUCHUILIIHA

Kypc 0a3yeTbcs Ha 3HAHHAX, OJEPKAHMX NpPU BUBYEHHI AUCUUILIIH «Buina
MaTemaTHkay, «JluckpeTrHa matemMatukay, «UucenpH1 METOIU Ta porpaMyBaHHsD, « Teopis
HMMOBIPHOCTI 1 MaTEMAaTUYHA CTATUCTHKA», «OCHOBU KOMIT IOTEPHUX HAYK», K AJITOPUTMHU 1
CTPYKTYPH JIaHuX», «basu 1 cxoBuila ganux» ta «CydacHi mapagurMy nporpaMmyBaHHSD».

2.5. Pe3ysibTaTl HABYAHHA:

[TP1. 3acTocoByBaTu 3HaHHSI OCHOBHHX (hOPM 1 3aKOHIB aOCTPAKTHO-JIOTIYHOTO
MUCJIEHHSI, OCHOB METOJI0JIOT1I HAayKOBOTO Ti3HAaHHS, (OpPM 1 METOMIB BIIyYCHHS,
aHai3y, 00poOKku Ta cuHTe3y 1H(hOopMaIlii B TpeAMETHII 001acTi KOMIT IOTEPHUX HaYK.

ITP3. BukopucTtoBYyBaTH 3HAHHS 3aKOHOMIPHOCTEH BHITQJIKOBUX SIBHII, IX
BJIACTMBOCTEH Ta omepalliii HaJl HUMH, MOJEJICH BHIIaJKOBUX IIPOIIECIB Ta CyYaCHHX
MPOTPaMHUX CEPENOBHUII JJIi PO3B’sI3yBaHHS 3ajad CTaTUCTUYHOI OOpOOKM MaHUX i
oOyI0BY MPOTHO3HUX MOJICIICH.

[TP4. BukopucToBYBaTH METOIM OOYHCIIOBAIHHOTO 1HTEIEKTY, MAIIMHHOTO
HAaBUYaHHS, HEHPOMEpPEkKEBOI Ta HEUITKOi OOpOOKM [aHWX, TEHETUYHOTO Ta
€BOJTIOLIIITHOTO MPOTrpaMyBaHHs JJ1sl PO3B’ I3aHHSI 3a/1a4 pO3Mi3HABAHHSI, TPOTHO3YBaHHS,
kjacuikanii, ireHTrudiIKamii 00’ €KTiB KEpyBaHHS TOILIO.

[1P12. 3acrocoByBaTH METOJIM Ta aITOPUTMHU OOUYUCITIOBAILHOTO 1HTEIEKTY Ta

IHTENEKTYyaJIbHOTO ~ aHajidy JaHuX B 3ajadax kiacudikauii, MTpPOTrHO3yBaHHS,
4



KJIACTEPHOTO aHai3y, MOIIYKY acOIliaTUBHUX MPaBUJ 3 BUKOPHCTAHHSAM TPOTPaAMHHUX
IHCTPYMEHTIB MIATPUMKH OaraToOBHUMIPHOTO aHalli3y JaHUX Ha OCHOBI TEXHOJIOTiH
DataMining, TextMining, WebMining.

3. IIporpaMa HaBYAJIbHOI AUCHHUILIIHU
«IHTeJIeKTYaJIbHUHA aHAJII3 JTAHUX))
3micmoeuii mooynp 1 — Ocrnoeu inmenekmyaibH020 anaaizy 0aHux

Tema 1. Konuenuii iHTes1eKTyaJbHOro anaJaizy nanux ta DataMining

Busnauenns HeoOxigHOCTI aHamizy maHuX. L{ii Ta OCHOBHI 3aBIaHHS TMPOIIECY
IHTENIEKTYaJIbHOTO aHaNi3y JaHUX. [EeXHOJOrll I1HTEJEeKTYalbHOTO aHami3y [aHUuX.
ITepamiitauii xapakTep MPOIECY IHTEIEKTyaThbHOTO aHalli3y JaHWX Ta WOTO0 OCHOBHI
KpOKH. BIIUB SIKOCTI TaHUX Ha MPOIIEC 1HTENEKTYaIbHOTO aHai3y JaHUX. 3B'S30K MIXK
30epiraHHsaM TaHHUX Ta IHTEJIEKTyaIbHUM aHali30M JaHuX. KoHienmii BeMKux qaHux Ta
HAyKH TIPO JIaHI.

Tema 2. [Tonepeansi 00podka Ta aHaJI3 JaHUX

BaxxnuBicTh HaJIEKHOTO MpEICTaBIICHH He0OpoOIeHuX Janux. Meroau 300py Ta
BBEJCHHS JaHUX JO0 CHUCTEMH. XapaKTECPUCTUKH HEOOPOOJICHUX IaHUX: THIIH, OOCHT,
cTpykTypa. IIpoiecu mepeTBopeHHs HEoOpoOIeHUX JaHuX. MeToau HopMaiizarlii Ta
3rja/pKyBaHHS JaHUX. BCTaHOBIEHHS BiAMIHHOCTEH Ta 3B'S3KiB MK JaHUMH. MeToau
OI[IHKM aJIeKBATHOCTI Ta MOBHOTU JaHUX, 30KpeMa METOJM MOBEIIHKH Ta ayrMeHTaIlli
JAHUX MpU 0OMEKEHUX BUOIpKaXx.

Tema 3. Ctparerii 00po0kH JaHMX 3 BiICYyTHiCTIO iHGoOpMAaNil Ta 3aJ1e:KHICTIO
BiJ yacy

[Ipobnema BIACYTHOCTI JaHUX 1 cTparerii ix oOpoOku. Meroau 3amoBHEHHS
MPOIYCKIB y JaHUX. AHaJI3 JaHUX 3 HEMOBHUM Habopom iHdopmarii. Bussnenns Tta
OTIpAIIOBAHHS BUKHUJIB y JIAHUX.

Tema 4. AnaJjii3z BeJIUKUX HA0OPiB TaHUX TA METOAU 3MEHIICHHS PO3MIipPHOCTI

3HauynIicTh BeNMMKUX 00cATiB nanux. [IpobremMu 30epekeHHsS Ta BUKOPUCTAHHS
BenuKux pataceTiB. Crtparerii mjis CKOpOYeHHs oOcsAry naHux. Mertomu BuOOpy Ta
BuwiydeHHs  (QyHKid. Iligxomu 10 3HMOKCHHS 3HAYCHHS I 30epeKeHHS
1H(HOPMATUBHOCTI JaHUX. 3aCTOCYBAaHHS MIPU EHTPOMIl ISl paHXyBaHHS (QYHKIIH.
Bu3zHaueHHs BaXJIMBOCTI PYHKI[IH Ha OCHOBI 1H(OPMALIIMHOI LIIHHOCTI. AHaJ13 FOJOBHUX
KOMITOHEHTIB. MeTO/IM MOIITYKY TOJIOBHUX KOMITOHCHTIB.

Tema 5. Meroau Bizyasizauii

Pi3zHOMaHITHI MeTOau Ta MIAXOAM N0 Bi3yamizaimii gaHuxX. [HCTpymeHTH is
rpadigHOrOo  BimOOpakeHHs 1H(oOpMAIlii, sKi CHOPUSIOTH Bi3yaJbHOMY aHaJI3y
3aJIeKHOCTEH, 1MIa0JIOHIB Ta TpeHAIB y maHuX. ['padiku, miarpamu, po3mofiad Ta 1HII
3aco0u 111 e(DEKTUBHOTO MPEICTABICHHS PE3YJIbTaTIB aHATI3Y JTaHUX.

3Imicmosuii mooynp 2 — Cmamucmuuni Memoou ma mooeal08aHH;



Tema 6. CraTucTHYHUI aHATI3

OCHOBHI KOHIIEMIIii Ta METOJM CTAaTUCTHYHOTO aHaJi3y JaHuX. MeToa OmucoBoOi
CTATUCTUKUA Ta 1H(PEpeHIiHOT cTaTUCTUKUA. CTaTUCTUYHMX TECTIB JIA 3POOJICHHS
BHUCHOBKIB Ha OCHOBI BHUOIpKOBUX AaHuX. L[ Tema oxomitoe MeToau MOpIBHSHHS Ta
OLIIHKH CTATUCTUYHHUX PI3HUIIb MK pI3HUMH Habopamu AaHuX. J{OCTi Ky IOTHCS MiAX0AU
JUIS BUSIBIICHHS 3HAUYIIMX PI3HUIP MDK TpylaMy JaHUX Ta iXHIM BIUIMB Ha aHawi3
pe3ynbTaTiB. MeToAu OIIHKY Pe3yJIbTaTiB.

Tema 7. MeToam oliHKH pe3y/ibTaTiB

Beryn no mertoniB omiHku pe3ynbTaTiB. MeTpuku ToyHOCTi. F-mipa Ta iHmr
rapMoHiuHl MeTpuku. Matpuns nomumiiok (Confusion Matrix). ROC-kpuBa ta AUC
(Area Under the Curve). [lepexpecna nepeBipka (Cross-Validation).

Tema 8. JliniliHNi TUCKPUMIHAHTHUH aHAJII3

JliHIMHUN JUCKPUMIHAHTHUN aHaji3 sSK MeToJ Kiacudikamii Ta po3aiIcHHS
KaTeropii Ha OCHOBI JIHIMHMX KomOiHaiii 3MiHHHX. [ligxomu g0 moOymOBH Ta
BUKOPUCTAHHS JIHIMHOTO JMCKPUMIHAHTHOTO aHaiidy. baeciBCchkuil miaxim 1o
kiacudikamli nanux. Metpuku TouHocTi knacudikamii: F-Measure, Harmonic Mean,
Matpuns noMmunok, ROC-kpusa ta AUC.

Tema 9. Perpeciiini Moaesi

Pi3Hl miaxoam A0 perpeciiHoro aHami3dy, $KIi BHKOPUCTOBYIOTHCS IS
nepen0ayeHHs 3aJeKHUX 3MIHHUX Ha OCHOBI He3asiexHux. IIpocTa miHIHA perpecis,
MHOXMHHA JIIHIHHA perpecis, HeliHiiiHa perpecis, perpecis 3 BUOIPKOBUMH TOYKaMHU,
perpecis 3 MoJiHOMaMu, perpecis 31 3T1a/pKyBaHHIM, peryispusoBana perpecis (Lasso,
Ridge, Elastic Net). MeTonu oIliHKH pe3yibTaTiB y PErpeciiHIX MOJCIISX.

Tema 10. IIporHo3yBaHHsI 4aCOBHX PSIAiB

OCHOBHI TEPMIHU Ta TIOHSTTS, MOB'sI3aH1 3 aHAII30M Ta MPOrHO3YBaHHSIM YaCOBHUX
psaiB. MeToau BU3HAYEHHS CTalllOHAPHOCTI. MeToau aHali3y Ta MOJISTIOBaHHS YaCOBUX
psaaiB. [IporHo3yBaHHsS CE30HHMX Ta TPEHIAOBUX KOMMOHEHTIB. ABtoperpecis (AR).
Kos3ne cepeane (MA). ABtoperpecis 3 koB3HUM cepenHiM (ARMA). ABtoperpecis 3
iHTerpoBanuM koB3HUM cepenHiM (ARIMA). Ce3onHa aBToperpecist 3 IHTETPOBaHUM
koB3HUM cepeaHiM (SARIMA). Atoperpecis 3 ex3oreHHUMHU (akTtopamu (ARX).
Ex3orenna mogens ans inentudikamii (X12-ARIMA). ABroperpecis 3 BUIIPaBICHHAM
anomanii (ARIMA-X). Excnonenmiiine 3riamxyBaHHs (Exponential Smoothing).
Mopnens Napua (GARCH). MeTtoau o1iHKY pe3yJIbTaTiB.

Tema 11. TextMining i WebMining

Crnemndika WebMining. Knacudikamis ocHoBHuUX mim3agady WebMining.
MoskmuBocti WebMining 3a monomororo HITS, LOGSOM Ta anropuTmiB IpOXOKEHHS
nuisxiB.  HesamexxHuwit  Big  3amuTIB  paH)KyBaHHS  BEO-CTOPIHOK Ta  OCHOBHI
xapakrepuctuku anroputMmy PageRank. Crpykrypa TextMining, mo BH3HA4ae eranu
nepepoOKu Ta AUCTUIIALIT. MeTo10I0T1sl CEMAaHTUYHOI 1HIeKCallii.



4. CTpyKTYypAa 32JiKOBOr0 KpeAuTy 3 JTUCUMILIIHA

«IHTeJIeKTYaJILHUHA aHAJII3 JTAHUX))

JdenHa ¢popmMa HaBYAHHA

Kinvxicmo cooun

Tema Jlekuii Jlabopa- | ImmuBinya- |Tpeninn CamocriiiHa [KOHTpOJIBHI 3aX011
TOpHI  |JIbHA poOOTa poboTta
3aHATTS
Imicmosuit mooyav 1 — Ochosu inmenexkmyanbHo20 anaiizy 0aHux
Tema 1. Konnenuii 2 - 2 4 10 OnurtyBaHHA T
1IHTCJICKTYaJIbHOTO aHaJII3y JaHUX yac 3aHATTH
ta DataMining
Tema 2. ITonepeanst oopoOka Ta 2 2 8
aHaJi3 JaHuX
Tema 3. Ctparerii oOpoOkm manux 3 | 2 2 6
BiJICYTHICTIO iH(popMarii Ta
3aJICKHICTIO BiJ] 4acy
Tema 4. AHani3 BeJMKUX HAOOPiB 2 4 6
JAHUX Ta METOJM 3MCHIIICHHS
PO3MIPHOCTI
Tema 5. MeToau Bizyaiizarii 2 2 10
3micmosuit Mmooy 2 — CmamucmuyHi memoou ma Mooeal06anHs
Tewma 6. CratucTH4HUN aHaTI3 2 4 2 4 6 OnutyBaHHS TiA
Tema 7. MeToau OLiHKH 2 6 4ac 3aHATTA
pe3yabTaTiB
Tewma 8. JlinittHwuit 4 4 6
JUCKPUMIHAHTHHUN aHaTi3
Tema 9. Perpeciiini moaeni 4 2 8
2
Tema 10. IIporuo3yBanHs 4acOBHUX 4 4 6
psaiB
Tema 11. TextMining i WebMining 4 4 6
Pazom 30 30 4 8 78
3aouyna ¢gopma HAaBUYAHHA
Kinvkicmo 200un
Tema Jlexuii] Jlaboparopwi | Tpeninr | CamocTiiiHa
3aHATTSI pobora
3micmosuii modyns 1 — Ochogu inmeneKmyaibHo20 aGHaizy 0aHUx
Tema 1. KoHIenrii iHTEJIEKTYaIbHOTO aHAJI3Y TaHUX Ta 4 2 - 14
DataMining
Tewma 2. [Tonepennst 00poOKka Ta aHaNI3 TaHUX 10
Tema 3. Ctparterii 00poOKHU TaHUX 3 BiJICYTHICTIO iH(opMariil 10
Ta 3JIEKHICTIO BiJI 9acy
Tema 4. AHai3 BEeUKUX HAOOPIB JAHUX Ta METOIH 10
3MEHIICHHS PO3MIipHOCTI
Tema 5. Metoau Bizyaumizariii 14
3Imicmosuit modyap 2 — Cmamucmuuni Memoou ma Mooeno6ants
Tema 6. CTatucTHUHMI aHATI3 4 2 - 10
Tema 7. MeToau OLiHKY pe3yJIbTaTiB 10
Tema 8. JliniiiHuA JTUCKPUMIHAHTHUNA aHAIII3 10
Tema 9. Perpeciiini mopaerni 20
Tema 10. [IporHo3yBaHHS 4YaCOBHX PsJIiB 20
Tema 11. TextMining i WebMining 10
Pazom 8 4 - 138




5. TemaTuka J1a00paTOPHUX 3aHATH

JlaGopaTopna pobota 1: BenenHs 10 oO0poOkuM Ta aHamizy AaHUX 3
BUKOpHUCTaHHAM Python

Meta: O3HallOMUTH CTYACHTIB 3 OCHOBAMH BUKOPUCTAaHHS MOBU MPOTPaMyBaHHS
Python nnst oOpoOku Ta aHamizy AaHux, HaBUMTH poboTi 3 Jupyter Notebook,
3aBaHTAXEHHIO Ta YNTAHHIO TAHUX 3 PI3HUX (POPMATIB, @ TAKOXK HAJAATH 3arajibHUHN OTIISIA
610mioteku Pandas 1715t epeKTUBHUX MaHIMYJISIIIIN 3 TaHUMHU.

IIuTranHs A5 00rOBOPEHHS:

- Beryn no Python s ananizy naHux.

- PoGoTa 3 Jupyter Notebook Ta ocHOBHUMEU KOMaHIaMHU.

- 3aBaHTa)KE€HHA Ta YMTaHHS AaHuX 3 pi3HUX pkepen (CSV, Excel, Tomno).

- Ornsan 616mi0Texku Pandas muist MaHIMy Is1ii 3 JaHUMH.

JlaGopaTopHa podoTa 2: JlocaiqHULIBKUN aHaTi3 JaHux y Python.

Mera: Meroro aaHOi 71a0OpaTopHOi POOOTH € BHMBUEHHS OCHOBHHMX KpOKIB
JIOCIIITHUIIBKOTO aHaji3y JaHUX 3 BUKOPHCTAHHSIM MOBH mporpamyBaHHsi Python Tta
BIJIMOBITHUX 01010TeK. Y XOJI BUKOHAHHS JIaOOpaTOpPHOi pOOOTHU CTYJEHTH OyIyTh
O3HAHOMJICHI 3 KJIIOUOBMMHU €TaraMu 0OpOOKH Ta aHAI3y JaHUX, TAKUMH SIK 30€peKeHHS
Ta 3aBaHTAKECHHA JaHUX, BUAAJICHHS 3aiiBoi 1H(OpMalii, OYMIIEHHS BiJ IPOIMYIIEHUX
3HA4Y€Hb, BUSBJICHHS BUKU/IIB Ta Bi3yali3allisl JaHUX.

IIuTranHs 151 00rOBOPEHHS:

- 30epeXeHHs 1 Ta BA3HAYEHHSI KOHTPOJIbHOT TOUKH

- BuBueHHs HaOOpy JaHUX

- BupganenHs HeakTyaqbHUX CTOBMIIIB

- IlepeiimeHnyBaHHsI CTOBIIIIIB

- BunaneHHs MOBTOPIOBAHUX PSAKIB, MPOMYIIEHUX a00 HYJIbOBUX 3HAYECHb,
BUKH/IIB.

Jlaboparopue 3ansaTrTsi 3: OOpoOKka Ta aHai3 HECTPYKTYpPOBAaHHMHU JIaHUX,
BKJIFOYAIOYH BEJIHKI JaHl.

Merta: Po3risiHyTH ciocoou poOOTH 3 HECTPYKTYpPOBAaHUMH JaHUMH, TAKUMU SIK
300paKE€HHsI, ayalo Ta TEKCT, HAaBYUTH CTYJEHTIB BHKOPHUCTOBYBAaTH BIJIIMOBIIHI
010J110TEeKH Ta TEXHIKU JJIsI 0OOpOOKHU LUX TaHUX.

IIuTanHs 151 00rOBOPEHHS:

- PoGoTta 3 HECTpYKTYpOBaHUMHU JaHUMH: POJIb Ta 3HAUYECHHS HECTPYKTYPOBAHHX
JAaHUX Y Cy4acHOMY aHasi31 iHdopmarlii.

- Buxopucranns 610110TeK 11 00poOKH HECTPYKTYPOBAHMX JIaHUX: MEPEBAru Ta
ocobnmBocTl 01010TeK sl poOOTH 3 PI3HMMH TUIAMH J@HUX (300pakeHHs, aymio,
TEKCT).

JlabopaTtopHna po6oTa 4: Bizyamnizaiis 1anux

Mera: Buuutu Meronu Bizyanmizamii JaHHUX, O3HAMOMUTH CTYIECHTIB 3
oi6miorekamu Matplotlib Ta Seaborn mist crBopenHs TpadikiB, miarpaM Ta OUIBII
CKIagHUX TpadiuHUX TPEACTaBICHb, a TaKOXX BHUBYUTH CIIOCOOM Bi3yasizaiii
3aJIEKHOCTEH MK PI3HUMH O3HAKAMHU.

IIutanHs 15 00roBOpPeHHs:

- Buxopuctanus 610mioTexku Matplotlib ayist ctBopeHHs rpadikiB Ta Jiarpam.

- Buxopucranns 6i06miorekun Seaborn s OUlbIl  CKIaAHUX rpapiyHUX

NPEICTABJICHb.



- Bizyauizaiiis 3aexHoCTel MK TaHUMHU.

JlaGopaTopHa poboTa 5: OCHOBY CTaTUCTHYHOTO aHATI3Y JaHUX

Meta: O3HallOMUTH CTYACHTIB 3 OCHOBHUMHM MOHSATTSIMH OIKMCOBOI CTaTUCTHUKH,
PO3IOIIIB TaHUX, METOJIaMH Bi3yalli3allii, a TAKOX HABUUTH iX MPOBOIUTH IEPEBIPKY
TinoTe3 Ta BU3HAYATH P-3HAYCHHS IS CTATUCTUIHUX BICHOBKIB.

IIuTanHs 15 00rOBOPEHHS:

- OMHCOB1 CTATHCTHKU: CEPEIHE, MEiaHa, MOJIa, TUCTIEPCis, TOIIO.

- Posnozinu ganux Ta ix Bizyami3zaris.

- [lepeBipka rimoTe3 Ta p-3HaYEHHS.

JlabopaTopHa po6oTa 6: JliHiiHMI TUCKpUMIHAHTHUHN aHAITI3

Meta: O3HallOMHUTH CTYJICHTIB 3 METOJOM JIIHIHHOTO TUCKPUMIHAHTHOTO aHaJIi3y
(LDA), HaBumuTH iX 3actocoByBaTdH LDA 11 3MEHIIICHHS pO3MIpHOCTI Ta Kiacudikarii
JTAaHUX, @ TAKOX MOPIBHIOBATH MOT0O 3 METOJIOM roJIOBHUX KOMIIOHEHT (PCA).

Iuranusa 1J1s1 00rOBOpPEHHS:

- Beryn o metony niHiHOTO MuckpuMiHaHTHOTO aHanizy (LDA).

- 3acrocyBanHsi LDA 11 3MeHIIIEHHS! pO3MIPHOCTI Ta Kiacuikariii.

- [lopiBHAHHS 3 MeTOI0M TOJIOBHUX KOMIOHEHT (PCA).

JlaGopaTopHa podoTa 7: Perpeciiinuii aHasi3 Ta IporHO3yBaHHs

Meta: BuBuntu 0a30B1 HOHATTS PErpeCiiHOTO aHaji3y, 03HAHOMUTH CTY/ICHTIB 3
METOJaMH MPOCTOi Ta 0araToPakTOpHOI perpecii, HABYUUTH OLIHIOBATH AKICTh MOJIETEH
Ta BUKOpUCTOBYBaTH 010110TeKy Scikit-learn 1151 noOya0BH NPOTrHO3YIOUUX MOJIETEH.

IIuTranHs 151 00rOBOPEHHS:

- Betyn 1o perpeciitHoro ananmisy.

- IIpocTa Ta GaratodakTopHa perpecis.

- O1iHKa SIKOCTI MOJEIL.

- Bukopucranns 6i6miotexu Scikit-learn s modynoBu Moenei.

JlaGopaTopHa podoTa 8: baeciBchkuii aHami3

Merta: IIpencraButu CTy/IeHTaM BBEICHHS /10 0Aa€CIBCHKOI CTATUCTHKH, HABYUTH
iX BUKOPUCTOBYBATH OA€CIBCHKHMM MiAX1J JJI1 MOJCIIOBAHHS HEBU3HAYEHOCTI, a TaKOXK
MO3HAOMUTH 3 0A€CIBCHKOIO PETPECI€rO Ta KIIacCU(IKaIl€rO.

IIuTanHs 151 00rOBOPEHHS:

- BBeneHHs 10 0a€CIBCHKOI CTAaTUCTHKM.

- BukopucrtanHs 6a€ciBCbKOIo MiIX0ay AJIi MOAEIIOBAHHS HEBU3HAYEHOCTI.

- baeciBchka perpecist Ta kiaacudikarrisi.

JlaGopaTopHa podota 9: [Iporno3yBaHHst 4aCOBUX PsI/IiB

Meta: BuBunty MeTroam aHajidy Ta MPOTHO3YBAHHS YACOBUX PSIiB, HABYUTH
CTyneHTIB 3acTtocoByBatH Mojaeli ARIMA Ta eKCIOHEHIIMHOTO 3TiajKyBaHHS JIs
IPOrHO3YBaHHS MalOyTHIX 3HAUEHb YaCOBUX PSIIB.

IIuTanHs 15 00roBOpPeHHs:

- Ornsig METOTIB aHAJTI3Y Ta MPOTHO3YBAHHS YaCOBUX PSJIiB.

- 3acrocyBanHs Mmozeneit ARIMA Ta eKCIIOHEHIIITHOTO 3TJ1a[KyBaHHS.

- O11iHKa TOYHOCTI MTPOTHO31B.

JlaGopaTopHna podota 10: Text Mining i Web Mining

Meta: O3HallOMUTH CTYJEHTIB 3 METOJaMU BUTATHEHHS Ta aHAII3y JaHUX 3 BeO-
CTOPIHOK, HABYUTH 0OpOOJIATH Ta aHaJI3yBaTU TEKCTOBI /1aHi, @ TAKOK BUKOPUCTOBYBATH
METOJIM aHaJli3y HACTPOIB TEKCTY Ta BHSBJICHHS KIFOUOBUX CIIiB.



IIuTaHHs 1J151 00TOBOPEHHSI:
- ButsirueHHs Ta aHaji3 1aHUX 3 BeO-CTOPIHOK.
- O6po0Oka Ta aHaII3 TEKCTOBUX JaHUX.
- AHaJti3 HaCTPOIB TEKCTY Ta BUSBJICHHS KJIFOYOBHUX CJIiB.
6. Camocriiina po6orta
CamocrTiiiHa po0OTa CTYJCHTIB y paMKax THUCIMILIIHU IIepeadavyac BUKOHAHHS

IHIUBITyaTbHUX TPOEKTIB, SKi CIPSIMOBAaHI HA OBOJIOMIHHS HAaBHUYKAMH 3aCTOCYBaHHS
METOJIB IHTEJICKTYyaJIbHOTO aHaNi3y JaHMX IS BUPIMICHHS NPUKIATHAX IIPOOICM.
3aBgaHHS HA MPOEKT OOMPAIOTHCS CTYJICHTOM 3 MEPENTIKy T€M, HaBEJICHOTO HIDKYE, a00
TeMa JOCHTIDKEHHS TMPOTOHYEThCA CaMOCTIHHO CTYIEHTOM (Y3TOIKYEThCA 3
BukianadeM). CTyICHTH MarOTh TIPEICTABUTH Ta 3aXUCTUTH CBiil IPOSKT Y BCTAHOBJICHI
TEPMiHH.

KosxeH npoeKT OIiHIOEThCS Ha OCHOBI HACTYITHUX KPUTEPIiB:

- SIkicTh aHaMI3y Ta 0OpPOOKU JaHUX.

— OpuriHaJbHICTh Ta IHHOBAIIIMHICTD MAXOY.

- I'mubuHa mocmpKeHHsS BUOPAHOI TEMU.

- UYiTKICTh Ta JOTIYHICTh MPEACTABICHHS PE3yJIbTATIB.

- BianoBigHIiCTh 0()OPMIIEHHS POEKTY BCTAHOBJIEHUM HOPMAaM.
[lepemnik Tem:

Tema

AHaJIi3 BIUIMBY COIIAJIbHO-CKOHOMIYHHMX (DAaKTOPiB Ha piBeHb O€3POOITTS B PI3HUX PETiOHAX.

BusiBJIeHHS TEHICHIIIN y CITOKHBAHHI €HEPTOPECYPCiB 3a IOTIOMOTOI0 aHaIi3y YaCOBUX PSIiB.

JlochikeHHs BIUIMBY KJIIMAaTUYHHMX 3MiH HA BPOXKAMHICTh CIIIbChKOTOCHIOIAPCHKUX KYJIBTYD.

BN =1z

Amnani3 ¢akTopis, M0 BIUIMBAIOTh HA aKaJeMIUHy YCIINIHICTh CTYAEHTIB y PI3HUX OCBITHIX
yCTaHOBaXx.

BusHaueHHs ki04oBHX (AKTOPIB Y AAHMX PO MPOJIaxi, 0 BIUIMBAIOTh HA JOX1 KOMIIaHIi.

OI_[iHKa CCI)GKTI/IBHOCTi PCKIIAMHUX KaMITaHii 3a JOIIOMOI'0OK0 CTaATUCTUYHOT'O aHaJ'Ii3y JaHHUX.

AHaJi3 JaHUX 31 CHOPTUBHUX 3MaraHb JJisi IPOTHO3YBaHHS Pe3yJIbTaTiB KOMaH/I 1 TPaBIIiB.

BuBueHHs BIUIMBY JieMorpadiyHUX XapaKTepPUCTUK Ha MOBEIHKY CIIO’KHUBAYIB.

JlocaiiskeHHsl Ce30HHUX KOJMBaHb B eKOHOMIYHMX OKA3HUKAX Ta iX BIUIMB Ha O13HEC-CTpaTerii.

S| |R ||

AHami3 TEeKCTOBHX JAaHMUX 3 OIJISI/IIB TOBApiB MJIsl BUSBICHHS OCHOBHHX MpoOIieM i1 mepeBar
MPOYKIIII.

OriHKa SIKOCTI MEITMYHUX MOCIYT HAa OCHOBI aHaJIi3y BIATYKIB Malli€HTIB.

BuBUeHHS BIUIMBY COLIAIbHUX MEPEX HA IPOMAJICHKY JIyMKY 3a JIO[IOMOT'0I0 aHaJI13y TEKCTOBUX
JaHUX.

13.

AHaui3 npoAaxkiB TOBapiB y po3ApiOHIN TOPriBiIi JJIsl ONTUMI3aLlli aCOPTUMEHTY IPOAYKIILII.

14.

BusBneHHs NpUXOBAaHUX 3aKOHOMIpHOCTEH Yy (IHAHCOBMX JaHUX JJs IMPOrHO3yBaHHS
PUHKOBUX TPEH/IIB.

15.

JlocitipKeHHs BIUIMBY MTOTOJTHUX YMOB Ha PO3/IpiOHY TOPTiBIIO B PI3HUX perioHax.

16.

Oninka epeKTUBHOCTI METO/11B IIOTIEPEeIHBOT 00POOKHU TaHUX MPHU POOOTI 3 BETUKUMHU HAbOpaMu
JaHUX.

17.

AHauti3 B3a€MO3B'sI3KIB MI’)K TEHETUYHUMHU (PaKTOpaMu Ta pU3UKOM PO3BUTKY XBOPOO.

18.

Bu3HayeHHs marepHiB y JaHUX TPAHCIOPTHOTO pyXy Ui TOJIMNIIEHHS MIChKOi
1H(PaCTPYKTYpH.

19.

O1iHKa BIUTMBY Pi3HUX METO/IIB 3MEHIIIEHHS pPO3MIPHOCTI Ha pe3yJIbTaTH Kiacudikallli JaHuX.

20.

AHani3 TOBEIIHKM KOPHCTYyBadiB BeOCAWTIB JUIsl onTuMi3auii iHTepdeicy Ta MOKpalieHHs
B33a€MOJII.

21.

Or11iHKa pe3yJIbTATIB TOJIOCYBaHb Ta aHAJII3 YUHHUKIB, 1110 BINTHBAIOTH HA BUOIP BUOOPIIIB.
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22. | Anaimi3 3B'I3KIB MIJK XapaKTEPUCTHKAMH HEPYXOMOCTI Ta 1i pHHKOBOIO BApPTICTIO.
23. | BuBueHHs (QakTOpiB, 10 BIUIMBAIOTh HA YCIIIIHICTh 3aIYCKY CTapTaIliB Y Pi3HUX PEriOHAX.
24. | BusiBiIeHHS KJIFOYOBHX YMHHHUKIB Y MEIMYHUX JaHHUX JUIsl PAHHBOT JiarHOCTUKHU 3aXBOPIOBAHb.
25. | AHaii3 eKOHOMIYHHMX MOKa3HMKIB KpaiH JUIsl OI[IHKH iIXHHOTO BIUIMBY Ha CBITOBY €KOHOMIKY.
26. | JlocmipkeHHs coliaIbHUX TEHICHINIHN 3a JOTIOMOTOI0 aHAJTi3y TEKCTIB 3 OJIOTIB Ta HOBHH.
27. | Ouinka BIUMBY JieMorpadigaux (akTopiB Ha CIIOKUBYI IEPEBArH Y PI3HUX CEKTOpaxX PUHKY.
28. | AHayi3 pe3yJsbTaTiB ONUTYBaHb MPOMA/ISIH JIJIsl IPOTHO3YBAHHSI COLIIaJIbHUX TEHICHITIMH.
29. | BusiBnenHs 3ayie)XHOCTEH Y (DiHAHCOBUX JAHUX JUI PO3POOKHU iHBECTUIIIHUX CTPATETIM.
30. | JocmipkeHHs BIUIMBY OCBITH Ha PiBEHb 3aMHATOCTI Ta IOX1J Y PI3HUX KpaiHax.
7. TpeHiHr 3 (UCUUIIIHA
3aBIaHHIM TPEHIHTY € pO3p0oOKa MPOTPaMHOro 3a0e3MEUYCHHS 13 3aCTOCYBaHHIM

METOJIB 1HTCJICKTYyaJIbHOIO aHal3y JaHuX. 1eMaThuKa MpOeKTiB Oyae Oa3zyBaThcs Ha
IHIMBIAyaJIbHUX 3aBAAHHSIX CAaMOCTIHHOT pOOOTH, 3 0COOJMBHMM aKIICHTOM Ha MPAKTUIHE
BUKOPHUCTAHHS aHATITHYHUX METOJIB ISl BUPIMIEHHS peajbHuX 3anad. OCHOBHA MeTa
TPEHIHTy — po3poOKa MPOTrpaMHHX PilleHb, IO JEMOHCTPYIOTh BMIHHSI CTY/ICHTIB
aHaI3yBaTH, MPOEKTYBATH Ta BIPOBAIKYBAaTU €()EKTUBHI IHCTPYMEHTH aHAII3y JaHUX

pI3HUX MPUKIAIHUX cepax.
ETan Tpeninry

[actpymenTapii po3pooku 13 st
aHaizy JaHuX

3aBaaHHs

- HanamryBaTu cepenoBuiie po3poOKH Ta BCTAHOBUTH
HEOOX1/IH1 IHCTPYMEHTH.

- CtBopuTH 0a30BHI TPOCKT.

PeanizyBaTu nmporpamHe pillicHHS 3 BHKOPUCTAHHIM
00paHOro aJIrOpUTMY IHTEICKTYaIbHOTO aHAIli3y JIaHUX.

Buxopucranas MetoaiB
IHTEJIEKTYaJIbHOTO aHAI3Y JaHUX Y

po3pod6i I13
[Ipe3eHTariis Ta 0OroBopeHHs [TinroTyBatu mpe3eHTallio pe3yiabTaTiB poOOTH Ta
pe3yNIbTATIB 3aXUCTHTH MTPOCKT MEPE]T ayIUTOPIEIO.

8. Kpurepii, popMu moTouyHoro ta migicyMKoBOro KOHTPOJIIO
[TincymkoBuii 6ai (3a 100-0anpHOTO MIKAJIOK0) 3 TUCIMIUTIHA «HTeNeKTyaTbHUN
aHaI3 JIaHWX» BU3HAYAETHCS K CEPEIHbO3BAKEHA BEIMYMHA, 3JICKHO BiJ MUTOMOI
Baru KOJKHOI CKJIaJ0BO1 3aJIIKOBOTO KPEJIUTY:

Mopyns | Monyns 2 Monyns | Monyns 4 Mopyas 5
3
10 % 10 % 10 % 10 % 5% 15% 40%
[ToToune Monynenuii | [Totoune MonyneHuit Tpeninr. | Camocriiina | Ex3amen.
OIIIHIOBaHHsI | KOHTPOJIb 1 | OIIIHIOBaHHS | KOHTPOJIb 2 pobora.
25 TecTOBHX - Onue - 10 TecToBUX
MUTaHb TEOpETUYHE NUTaHb
MUTaHHS - OpgHe TeopeTuuHe
- Ogpna 3agaua MUTAHHS
- Opna 3agaua

Orminka 3a «IloToYHE OILIHIOBAHHS» BU3HAYAETHCS SIK CEpeaHE apH(PMETHIHE 3
OLIIHOK, OTPUMAHMX MiJ Yac 3aHATh (KOXEeH 3700yBay Mae OyTH OLIHEHUH HE piaiie K
pa3 Ha nBa 3aHATTA). [Ipomycku mpakTuaHuX (Ta0OpPaTOpHUX) 3aHATH OOOB’SI3KOBO
BIJIMIPAIlbOBYIOTHCS B TOJIWHU KOHCYJIBTAIlIM, B IHIIOMY BWITaJIKy BOHU BBa)KAIOTHCS
OIHKOI0 «0» Ta BPaxOBYIOThCS NPH BHU3HAYEHHI CEpeIHBOTO apudmeTrudHoro. s
3M00yBadiB, SIKI HABYAIOTHCS 3a IHAUBITyaIbHUM TpadiKoMm, IMOTOYHE OI[IHIOBAHHS
MIPOBOJIUTHLCS 1] 9Yac KOHCYJbTAIlI}, Ta NUISIXOM BUKOHAHHS 3aBJaHb B cuctemi Moodle.

Monyns «TpeHiHr» BU3HAUAETHCA AK CEpenHe apudMeTUYHE 3 OIIHOK, 3a
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BHUKOHAaHHA 3aBJaHb TpeHiHFy.

Monyne «CamocTiiiHa poOOTa» OIIIHIOETHCS K CepeaHE apuPMEeTHYHE 3 ABOX
OILIIHOK, OTPUMAaHUX [T/l YaC BUKOHAHHS HACKPI3HOTO TPOEKTY: 3a SKICTh BUKIATY
MaTrepiajly Ta HOoro mpeacTaBieHHs, BIAMOBIIHO 10 KPUTEPIiB, BUBHAYCHUX Y PO3JLIL 6
«CamocrTiitHa poOoTay 11i€l poO0UY0T MpOTrpaMu.

9. IHCprMeHTH, OﬁﬂaHHaHHH Ta NMMporpamMHe 3aﬁe3nequHﬂ, BHKOPHUCTAHHA AKHX
nepenﬁaqae HaB4YaJIbHA I[I/ICIII/IHJIiHa

Ne HaiiMenyBaHHS Homep Temu
1. |Cepenosume Python 1-11
2. |MyneTuMeniitae o0 qHAHHS 1-11
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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/
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