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OINC HABYAJIBHOI JUCLUILITHA

I'anyss 3HaHBb, XapakTepucTHKa
crneniajJbHiCTh, HaBYaJIbHOI
OCBIiTHS mporpama, AUCIHUNJIIHU
HaiimenyBanHus OCBITHIH CTYNiHB,
NOKA3HUKIB OKP Hopmarusna
Henna gopma HaBUaHHS lNany3s 3HaHb Pik miaroroBku 2
12
IH(popMagjﬁHi Cemectp 4
KinbKicTh roaus TeXHoJjori,
/kpenutiB 120/4 CreLiaabHICTh
122 Komn’rotepHi Jlexuii 28 rox.
HayKH,
OCBiTHBO-TIpOdeciitHa Jlaboparopsi 34 rox.
rnporpama
Komm’roTepHi Hayku Ta Camocriitna po6ota 50 rog.
iHpopMariitHi _
TEXHOJIOTIT OCBITHIH Koncynbranii 8 rox.
TH]I3: pema piBeHb OakayaBp.
dopma KOHTPOJIIO: eK3aMeH

II Indopmanis npo
pukJjagada IIIII: Mamuug Tetana IBaniBHA;
HaykoBuii cTyninb: kanauaat Qpi3uko MaTeMaTHIYHUX HAyK;
Buene 3BaHHsI: JOLEHT;
IMocana: noneHTt kadeapu KOMIT IOTEPHUX HayK Ta KibepOe3neku;

KonrtaktHa indgopmanisi: Mamchych.Tetyana@vnu.edu.ua
JHi 3ansTh: http://194.44.187.20/cgi-bin/timetable.cgi

III. Onuc oCBITHHOIO KOMIIOHEHTA
1. Anoranis kypcy. Cunadyc oCBITHROTO KOMIIOHEHTA CKJIAZICHO BiAIOBIIHO 10 OCBITHHO-IIPO(ECciiiHOT

nporpamMm MiAroToBkH OakanaBpiB Komm’rorepri Haykm Ta iHdopmariiiHi Texnomorii. OcCBiTHIN
KOMITOHEHT “IHTenexTyanbHUil aHami3 naHux’ nepeadadae BUBYCHHS CTyACHTAMU OCHOBHHUX METO/IB
po0OTH 3 YHCIOBUMH, TOPSAKOBUMHU Ta TekctoBumu jganumu (Data Mining, Text Mining) pa3om 3
OMaHyBaHHSAM BIJMOBIAHUX KOMIT'IOTEPHUX TEXHOJOTiH (MoBa nmporpamyBanHs R). [lepenik metoniB
0a3yeTbcsi Ha CyYaCHHMX CTAaTHCTUYHMX IIXOAaX, 3aJydaloud JesKi aJrOpUTMU KiacHQiKarlii,
MIPOTHO3YBaHHS Ta PO3Ii3HaBaHHS 00pas3iB.
IIpenmeTom BUBYCHHS OCBITHROTO KOMITOHEHTA € METOM i TEXHOJIOTII aHAI3y JaHUX.

2. MeTra HaBYaJbHOI JMCUMILIIHN: (OPMYBAaHHA y CIIyXadiB 3HaHb, BMiHb Ta HAaBUYOK 3 aHAII3y

JIAHWX, 3aCTOCYBAaHHS BIAMOBIAHUX 1H()OPMAIIITHUX TEXHONOTIH 1 00pOOKH JaHUX.

3. [lepeJiik KOMIETEHTHOCTEH BUIYCKHMKA
3azanvHi KoMnemeHmHoCmi
3K1. 3naTHicTh 10 aOCTPAaKTHOTO MHUCIICHHS, aHAJI3y Ta CHHTE3Y.
3K2. 31arHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisX.
3K3. 3nanHs Ta po3yMiHHs MPEIMETHOT 001acTi Ta pO3yMiHHS NPOQECiitHOT AisITBHOCTI.
3K4. 31aTHICTh CHUIKYBATHCS IEPKaBHOIO MOBOIO K YCHO, TaK 1 MHUCbMOBO.
3KS. 31aTHICTh CHIIKYBAaTUCS 1HO3EMHOIO MOBOIO.
3K6. 31aTHICTh BUNTHCS i OBOJIOMIBATH CYYaCHUMU 3HAHHSIMHU.
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3K?7. 3narHicTh 10 TOIIYKY, OOpOOJIeHHS Ta aHami3y iHpopMaIllii 3 pi3HUX JHKEPEIL.
3K8.3n1arHicTh reHepyBaTu HOBI i1€i (KpeaTHBHICTB).

3K10. 3xarHicTh OyTH KPUTUYHUM 1 CAMOKPUTHYHUM.

3K11. 3paTHicTh npuiMaTH OOTPYHTOBAHI pillIEHHS.

3K12. 3narHicTh OIiHIOBATH Ta 3a0€3IeUyBaTH SKICTh BUKOHYBaHUX POOIT.

3K13. 3aarHicTh AiISITH HA OCHOBI €TUYHHUX MIPKYBaHb.
Cneuiansni (¢paxosi, npeomemni) KomnemeHmHuocmi

CK1. 3narHicTh 10 MaTeMaTHYHOTO (hOPMYITIOBaHHS Ta JOCHIKYBaHHs HETIEPEPBHUX Ta
,Z[I/ICerTHI/IX MaTeMaTUYHUX MojeJe, OOrpyHTOBYBaHHS BI/I60py METOMIB 1 MiJIXOMIB ISt
PO3B’S3yBaHHS TEOPETHYHHUX 1 MPHUKIAIHUX 3a1ad y Taly3l KOMIT IOTEPHHX HayK, aHami3y Ta
IHTEepIpeTyBaHHS.

CK2. 3natHICTh A0 BHSBJICHHS CTAaTUCTUYHHX 3aKOHOMIPHOCTEH HEIETEPMIHOBAHUX SIBHII,
3aCTOCYBaHHS METOJIB OOYMCIIOBAJIBHOTO 1HTEJNEKTY, 30KpeMa CTaTUCTHYHOi, HeHpomepekeBoi Ta
HEYITKOI 00pOOKHM JaHUX, METO/IIB MAIIIMHHOTO HAaBYaHHS T4 TCHETHYHOTO ITPOTPaMyBaHHS TOIIO.

CK6. 3naTHIiCTh A0 CHCTEMHOTO MHCJIEHHS, 3aCTOCYBAaHHS METOJOJIOTI] CUCTEMHOIO aHallizy
JUIsL JOCHIDKEHHSI CKJIaJHUX MpoOJieM pi3HOI IMpUpOIH, METOMIB (opmaiizaiii Ta po3B’sI3yBaHHS
CHCTEMHHUX 337134, 1110 MAIOTh CyIEepEewINBI 1111, HEBU3HAYEHOCT] TA PUBHKH.

CK7. 3naTHicTh 3aCTOCOBYBAaTH TEOPETHYHI Ta MPAKTHUYHI OCHOBU METOJOJIOTI Ta TEXHOJIOTI1
MOJICTIOBAHHS JUIsl JOCTI/PKEHHS XapaKTePUCTHK 1 TOBEIIHKM CKJIaJHUX OO0'€KTIB 1 CHCTEM,
MIPOBOJUTH OOYHCITIOBAIBHI €KCIIEPUMEHTH 3 00pOOKOIO i1 aHAIII30M pe3yJIbTaTiB.

CKS8. 3natHicTh NMPOEKTYBAaTH Ta PO3POOJATH MporpamHe 3abe3ledyeHHs 13 3aCTOCYBAaHHIM
PI3HUX TapaJurM IMpOrpaMyBaHHsS: y3arajibHEHOIo, 00’€KTHO-OPIEHTOBAHOIO, (PYHKILIOHAJIBHOIO,
JIOT1YHOTO, 3 BIANOBITHUMH MOJIENIIMU, METOIaMH i aIropuTMaMu 00YMCIIeHb, CTPYKTYpaMH JaHUX 1
MeXaHI3MaMH yIPaBJIiHHS.

CK11. 3aarHiCTh 10 IHTEIEKTYalbHOTO aHaJI3y JAaHUX Ha OCHOBI METOAIB OOUMCITIOBAIBHOTO
IHTENIEKTY BKJIFOUHO 3 BEJIMKUMH Ta MOTAHO CTPYKTYPOBAHUMU JTAHUMH, IXHBOT
orepaTuBHOI OOpoOKM Ta Bizyamizalii pe3ysbTaTiB aHaji3y BHPOLECI PO3B’SA3yBaHHS MPHUKIAJIHUX
3a/1ad.

Ilpozpamni pesynomamu Haéuanus

ITPH1. 3actocoByBaTH 3HaHHS OCHOBHUX ()OpM 1 3aKOHIB aOCTPAKTHO-JIOTTYHOTO
MHUCJIEHHsI, OCHOB METO/I0JIOT11 HAyKOBOT'O Mi3HAHHS, POPM 1 METO/IIB BHITyUEHHsI, aHaJli3y, 00pOOKH
Ta cCUHTe3y 1H(opMalii B IpeMeTHIN 00J1acTi KOMI IOTEPHUX HayK.

ITPH4. BuxopuctoByBaTH MeTOAM OOUYHMCIIIOBAJIBHOIO IHTENIEKTY, MAIIMHHOTO HaBYaHHS,
HEHpOMEPEkKEeBOi Ta HEUITKOI 0OPOOKH JTaHUX, TEHETUIHOTO Ta €BOJIFOLIHOTO
nporpaMyBaHHS A7 PO3B’A3aHHS  3a7ad  pPO3Mi3HaBaHHsS, TMPOTHO3YBAaHHS, Kiacuikariii,
1nenTudikaiii 00’ €KTiB KEpyBaHHS TOIIIO.

ITPH12. 3actocoByBaTd METOAM Ta AITOPUTMH  OOYHCIIOBAILHOTO  IHTENEKTY Ta
IHTENIEKTYaJIbHOTO aHaji3y JaHUX B 3ajgadax Kiacu(ikallii, MpOTHO3YBaHHS, KIACTEPHOTO aHaJI3y,
MOIIYKY AacCOLIaTUBHUX TMPaBWJI 3 BUKOPUCTAHHSIM MOPOTPAMHUX IHCTPYMEHTIB HIATPUMKH
0araToBUMIpHOTO aHAJII3y TaHUX Ha OCHOBI TexHoJorii DataMining, TextMining, WebMining.

CTpyKTypa OCBITHHOI0 KOMIIOHEHTA

3microBuii Mmoayas 1. KnacuuHi METOAM CTaTUCTHKHU.
3micToBmii Moayab 2. CydacHi KOMITIOTEPHI TEXHOJIOTI JJIsl aHATI3y JaHUX.



Ha3Bu 3micToBux monyJiB i Tem | Yeboro | Jlek. | Jladop. | Cam. pod. | Komnc. *@Popma
KOHTPOJII0
/ banu
3microBuii moayJs 1. Kitacu4Hi MeTonm cTaTHCTHKH
Tema 1. OmnmcoBi cTaTHCTUKH. 6 2 2 2 3BiT 110 J1a0.
OuiHIOBaHHS NapaMeTpiB. po6ori / 2
Tema 2. Bizyami3zaiisi JaHUX. 9 2 2 4 1 3BiT 0 1120.
poboti / 2
Tema 3. Teopist OIliHIOBaHHSI. 11 2 4 4 1 3Bit 110 1126.
CratucTUYHE BUBEICHHS. pobori / 4
Tema 4. KopemsuidHuii aHais3. 13 4 4 4 1 3Bit 110 1120.
Perpeciiinuii anamis. po6ori / 4
Tema 5. bararoBumMipHi METOAH. 15 4 4 6 1 3BiT 110 180.
poboti / 4
Pazom 3a mogynem 1 56 14 16 20 4 16

3microBuii moayJsb 2. Cy4yacHi komn'iote

PHi TEXHOJIOTII 1J151 aH

a3y JaHux

Tema 6. Amnauni3 Ta 2 4 4 1 3Bit 1o 11a6.
MPOTrHO3YBaHHS JTUHAMIYHUX poborti / 4
pAmiB
Tema 7. OCHOBY MALLIMHHOTO 2 2 8 1 3BiT 10 1120.
HaBYaHHs, HEHPOHHI Mepexi pobori / 2
Tema 8. CrarucTu4HH aHAaIi3 2 4 6 1 3Bit o 71a6.
tekcTiB (Text Mining) poGori/ 6
Tema 9. OCHOBM CTOXaCTHUHHUX 4 4 6 3Bit 1o 1a6.
METOAIB  aHam3zy  (CHUMyJIsLii, poGori / 6
CTOXAacCT. MPOTpaMyBaHHS).
Tema 10. Anroputmu poOoTu 3 2 4 6 1 3BiT 110 130.
NOPAAKOBHUMM Ta MECPEKCBUMU poGori / 6
JAHUMH.
Pazom 3a mogynem 2 64 14 18 30 4 24
Bunu nigcymkoBux pooit
MogynbHa KOHTpoJbHa poboTa 1 30
MonynbpHa KOHTpOJIbHA poOoTa 2 30
Bcboro roqun/ bajais 100
12 2 4
120/ 100 0 81 3 50 8

33BI[2HHH AJIsA CaMOCTIiliiHOr0 onmpanrBaHHA




Ne KinbkicTs
Tema

3/ TOIUH

n

1 [TinroroBka 10 1a0OPATOPHUX POOIT. 20

2 OmnpautoBaHHs JIeKIiHHOTO Marepiany. [1iqroToBKa 0 KOHTPOJIBHUX POOIT. 20

3 Cucremaruzarist 3100yTHX 3HaHb IIEpes eK3aMEHOM 10
Paszom 50

IV. IlojriTHKa OLIHIOBAHHSA

MoniTnka momxo akagemMiuHoi J00poyecHOCTi. AkajgemMidyHa JOOPOUECHICTh 0a3yeThCs
Ha 3aCy/DKEHHI MPaKTUK CIUCYBaHHsS (BUKOHAHHS MUCBMOBHUX POOIT 13 3aJlyuyeHHSIM 30BHIIIHIX
Jokepen  1iHGopMarii, KpiM J03BOJIEHHMX JUISI BHUKOPHUCTaHHS), IUIariaty (BIATBOPEHHS
oIyOJIIKOBaHMX TEKCTIB 1HIIMX aBTOPIB Oe€3 3a3HaueHHs aBTOPCTBA), (pabpukarii (BUraayBaHHS
JaHuX 44 (PaKTiB, 1110 BUKOPUCTOBYIOTHCS B OCBITHROMY IIpolieci). Y pasi nopyieHHs 3100yBayeM
BUIIOI OCBITH akaJeMiuHoi m00pouyecHOCTI (cmucyBaHHsA, TIuiariatr, QaOpukaris), pobota
OLIIHIOEThCS HE3aJ0BUIBHO Ta Ma€ OyTH BUKOHAHA IMOBTOPHO, a PE3YJIbTaTH paHille 3aHuX pPoOIT
aHYJIOIOTHCSI 1 BHUKOHYIOTHCSI IOBTOPHO Yy TOPSAIKY BH3HaueHOMY BHKIaaadeM. Ilpu mpomy
BUKJIa/1ad 3aJIMINAE 32 COOOI0 MIPAaBO 3MIHUTH 3aBIaHHS.

Komymnikaniiina mnosituka. 3m00yBaui BHINOI OCBITH TMOBHHHI MaTH aKTHBOBaHY
YHIBEPCUTETChKY IOLITY. YCi NMHUCHhMOBI 3allUTaHHS 10 BHKJIAJayiB CTOCOBHO KypCy MaroTh
HA/ICWIATHCS Ha YHIBEPCUTETCHKY EJIEKTPOHHY IMOIUTY, MOXJIHMBE 1HIIE (JOAATKOBE) IKEPEso
KOMYHIKaIlli, BU3HaAYE€HE BUKJIAIa4eM JJIsl O1IBIIT OMEPATUBHOTO 3B’ S3KY 31 CTYJICHTAMHU.

IoniTuka mono nepeckiaagands. Po6oTH, siKi 31a10ThCs 13 TOPYIIEHHSAM TEpMiHIB 0e3
MOBXXHUX IPUYMUH OLIHIOIOTHCS Ha HIDKYY OLIHKY. [lepecknamanHs MomysiB BiOyBaeTbes 13
JI03BOJTY JICKTOPA 33 HAsIBHOCTI MOBAXHUX MPUYHMH (HAIIPUKIIAM, JTIKAPHIHUIA).

IoaiTuka moao ockap:xeHHs ouiHBaHHA. [lojiTHKa 010 OCKApKEHHA OLIHKM.
SIkmo 3100yBay BUIIOI OCBITHM HE 3rOJIEH 3 OL[IHIOBAaHHAM HOTrO 3HaHb BIH MOXE ONPOTECTYBaTH
BHCTaBIICHY BHUKJIaJadeM OILIHKY Yy BCTAHOBIICHOMY MOPSAKY 3rifmHO «IloNokeHHS Mpo MOpPSIOK i
IpoIeypy BUPIICHHS KOH(IIIKTHUX CUTyallill y BolnHChbKOMY HalliOHAJIbHOMY YHIBEpCHUTETI IMEHI
Jleci Ykpaiakm»

IMoniTuka mono BiaABiAyBaHHSA 3aHATH. [l 3700yBadiB BULIOI OCBITH JE€HHOI (popMu
BIIBIAYBaHHS 3aHITh € OOOB’s3KOBUM. [loBaKHUMHU TpUYMHAMHU JUIsl HESABKA Ha 3aHATTS €
XxBopo0a, akajieMiyHa MOOLTBHICTB, sIKI HEOOX1THO MIATBEPHPKYBAaTH BiAMOBITHUMH IOKYyMEHTaMHU.
[Ipo BiacyTHICTh Ha 3aHATTI Ta MPUYMHU B1JICYTHOCTI 3/100yBay BUIOI OCBITH Ma€ MOBIJOMUTH
BUKJanaya abo ocobucto, abo uyepe3 crapocTy. 3a 00 €KTHBHUX MPUYUH HABYAHHSI MOXKE
B110yBaTHUCh B OH-JIaiH (pOpMi 3a MOTOHKEHHSIM 3 KEPIBHUKOM KypCy Ta ACKaHOM (aKyJIbTeTy.

BuszHanHs pe3yabTariB HaBYaHHS, OTPUMAHUX Y (opmaJubHii, HedopMaIbHIl
ocBiTi. [lin yac BUBUEHHS OCBITHROTO KOMIIOHEHTa MOXKJIMBE BU3HAHHS PE3y/IbTaTiB HaBUaHHS
OoTpUMaHuX y ¢opMainbHiil, HedopmanbHiii Ta/abo iHPOpManbHiIi ocBiTi. [lopsaok BHU3HAHHS
pe3yibTaTiB HaBYaHHS JUIsl 37100yBayiB BUIIOi OCBITH, HAOYTUX y: (pOpMaJIbHIN OCBITI (aKajeMiuHa
MOOUTBHICTh CTYJACHTIB Ha TepuTopii YKpaiHM 4u 1o3a ii MeXaMH, A CTYAEHTIB, SKi
MEPEBOASTHCS, MOHOBIIOIOTHCA 3 1HIKX 3BO (BITUM3HSHMX UM 1HO3EMHHUX); He(popMasbHIi
Ta/abo 1HpopManbHii ocBiTI 3aiKcHIOEThes 3riqHO «IIOJIOXKEHHS npo BU3HaHHSA pe3ynbratiB
HaBUAHHS], OTpUMAHMX Yy QopMaibHiid, HedopMmanbHi Ta/abo iHGOpPMaNBHIN OCBITI Yy
BonuHcbkoMy HalioHampHOMY yHiBepcuTeTi iMeHi Jleci Yikpainkuy» (https://cutt.ly/yNUt5Y4).

ITpu ouiHtoBaHHI MOXe OyTH BpaxoBaHHi Kypc “AHali3 JaHUX Ta CTAaTUCTUYHE BUBEIECHHS
3 mporpamoro R” (30 GamiB), ”Bizyamnizamis qaaux’’(10 6ainiB) Ha miatdopmi BIIKPUTHX KypCiB
Prometheus.



https://cutt.ly/yNUt5Y4

IHincymkoBuMii KOHTPOJIb

dopma KOHTPOJII0 — CeMeCcTpoBHiA ek3aMeH. OniHoBaHH 3ilicHIoeThCS 32 100-0anbHOI0
mkanor. OIiHKa BKJIIOYa€E B cebe MOTOYHHUN KOHTPOJb (HAPaXOBYETHCS 3a SIKICHE BUKOHAHHS
naboparopHuX poOIT) Ta MiACYMKOBHI MOIYITbHUN KOHTPOJIb (HApaXOBYETHCS 32 BUKOHAHHS
MOJYJIbHUX KOHTPOJIBHUX POOIT Ta MOIYIbHUX TECTOBUX Po0IT). MakcumanbHa KUIbKICTh OaiB,
Ky MOXE OTpUMATH CTYJIEHT IHiJ 4Yac IOTOYHOrO OIiHIOBaHHA 3a cemecTtp — 40 Oamis.
[TimcymKoBHi1 MOIYABbHUN KOHTPOJh 3a CEMECTpP BKJIIOYAaE B ceOe OIIHKK 3a BCl MOMYJbHI
KOHTPOIBHI pOOOTH, TECTOBI 3aBAaHHS 1 ckiagae 60 OaiB.

Sxmo 3a pesyapraraMM CEMECTpPY HAKONMMYEHO HE MeHme 75 0amiB 1 CTyaeHT
MOTO/IKYETHCS 13 LIUM PEe3yJbTaTOM, TO OILIIHKA 32 CEMECTP MO)KE BUCTABJIATUCS 0€3 CKIIaZaHHs
icnuTy. B 1HIIOMYy BUNAAKY CTYIEHT CKJIAJa€ ICIUT; MaKCUMallbHA KUIbKICTh OaliB, sIKy MOXHa
orpuMatu Ha icnuti — 60 OGamiB mpu 1bOMy Oanu 3a MiJICYMKOBUH MOIYJIBHUI KOHTPOJb
aHYJIbOBYIOTBCS.

Ex3zamen npoxomuth B NUCbMOBiIM (opmi. OliHKa 3a CeMECTp Y BHUNAIKy CKJIaJaHHS
ICIIUTY € CyMOIO 0aJiB OTOYHOI'O KOHTPOJIIO Ta 0aiiB, OTPUMAaHUX 1]l 4ac ICIUTY.

IuTaHHs, AKi BAHOCATHCS HA eK3aMeH

1. Tunu noka3HUKIB JAJIs CTATUCTUYHOTO aHamizy. [Ipukiaau.

2. CTaTUCTUYHHM PO3IOALT JaHUX, CTIOCOOU 3aJaHHs PO3MOILITY.

3. Bizyamizanis craTUCTHUHOTO po3noAiny. ['ictorpama, KymyasTa, rpadik, MOJIrOH 4acToT, KpyroBa
Jiarpama, giarpama “simK 3 Bycamu’.

4. YucoBi XapaKTEpPUCTHKH PIBHS Ta PO3KH]ly CTATUCTHUHUX MOKAa3HUKIB: CepelHe, MOJa, MeliaHa,
JUCTIEPCisi, CEpPeIHE KBaApaTUYHE BIAXUIICHHS, CTAaHJapTHA MOXHOKA, KBAHTHII1, KBAPTHIIL, JEIUII,
JeUIbHUN KoelidieHT, koe]illieHT Bapiallii, po3max Bapiarlii.

5. TouxoBi Ta iHTEpBaJIbHI OLIHKH. 3B'I30K TOYHOCTI Ta HAAIMHOCTI OBIPUUX 1HTEPBAIIB.

6. OCHOBHI MOHATTS CTATUCTUYHOTO BUBEJICHHS: TIEpeBipKa CTATUCTUYHUX TimoTe3, oMuiku [ 1 11
poIy, piBEHb 3HAYYLIOCTI, MOTYKHICTb KPUTEPIIO.

7. Tlpusnadenns kpurepiis [Tipcona %, Cteronenta, ®inrepa, [lamipo, Konmmoroposa-CmipHoBa,
ANOVA, MANOVA.

8. Kopensauiiinuii anani3. KoedimienTtu 3B'13Ky JUIsl 1BOX MOKa3HUKIB,

9. IlapHa Ta MHOXXHHHA perpecis. MeToq HalMEeHITNX KBapaTiB.

10. Anani3 Ta mporpo3yBaHHsS TUHAMIYHUX PAJIB, Y TOMY YUCHI 13 “CE30HHUMH 3MiHAMH .

11. Knacrepuuii anaiis.

12. ®akTopHUii aHATI3.

13. JluckpuMiHaHTHUH aHATI3.

14. TToHATTS PO MaIIMHHE HABYAHHS: PO3ITi3HABaHHS 00pa3iB, perpecis Ta Kiaacuikailis, aaropuTMH
ormopuaux BekTopiB (SVM). Heliponni mepexi (NN). Cratuctuuni nponenypu Bootstrap.

15. TIoHATTS PO cTOXaCTUYHI OOUMCIIOBAIBHI aTOPUTMU: CUMYJIALIT, MeTon MounTe-Kapio, meton
BHUIIQ/IKOBOTO CITyCKY JJIsl onTuMizanii, Mypamuauid anroput™ (Ant Colony Optimization),
omxonunuit anroputm (Artificial Bee Colony Algjrithm), reneTuuHi aaropuTmu.

16. Amnami3 texcroBux aanux (Text Mining), KOHTEHT-aHaIIi3 3aJaHOTO KOopiycy nanux. CydacHi
MOYJIMBOCTI ITporpaMu R i mouryKky Ta aHami3y TEKCTOBUX JIaHUX.

17. Jlesxi MmeTonu aHaTi3y MOPSIKOBHX JAHUX: 3HAXO/KCHHS KOJIEKTUBHUX pimieHsb (social choice),
meTrpuka Kemeni-CHena.

18. Monemni rpadiB it MepekeBUX JaHuX. 30aTaHCOBaHICTh Y MOJIEISIX 3HAKOBUX rpadi. Mipa
cratycy Xapapi B MOJICIISIX OpIEHTOBAaHUX TpadiB s i€EpapXiyHUX CTPYKTYp. Mojieni JIaHIIoT1B
MapxkoBa a5t iHPOpMaIiTHIX MEpex.

19. O6uuncIrOBaIbHI MOXKJIMBOCTI MporpaMu R: 0OUKCIIEHHS B IHTEPAaKTUBHOMY PEXUMI, BEKTOPH Ta
MaTpHili, Aata GpeiMu, CTBOPEHHS Ta BUKOHAHHS CKPUNTIB, BBEJICHHS Ta BUBEJCHHS JaHUX, IMIOPT
Ta EKCHOPT.

20. Buxopucranns nakertiB y nporpami R. Craructnyni GyHKIIi 11 OMMCOBOT CTaTHCTUKH,
Bi3yastizallii JaHuX, MePEBIPKH TimoTe3, bararoBUMipHUX MeToiB, Text Mining, SVM, NN.



Ex3aMeH mpoXoaWuTh NMUCHMOBO y BHIVISII CKJIQZAHHS 3BITY 3 BIAMOBIISIMH HAa TEOPETUYHI
NUTaHHA Ta 3 pe3yJbTaTaMM BHUKOHAHHS MPaKTUYHUX 3aBIAaHb 3a JONOMOIOK BIANOBIIHUX
KOMI'FOTEPHUX MPOrpaM (KOTIIOBaHHS BUKOHAHUX KOMAH]).

Ha oGuucienss, miaroroBky BiAmosinei Ta oopmiieHHs 3BiTy BiiBoauThcs 100 XBUIHH.

Ex3amenaniiinuii O11€T MICTUTB 5 TEOPETUYHUX MUTAHD (116 MOXKYTh TaKOXK OyTH 3aBIaHHS Ha
obuuciieHHs 6e3 KOMI'IOTEPHUX MPOorpaMm) Ta 5 NPakTUYHUX 3aBJjaHb Ha OOUMCIIEHHS 3a I0IIOMOI00
nporpamu R. J{7s 064nciaeHb KOXKHOMY CTYACHTY IPOTIOHY€EThCS 1HUBIIyaIbHIN HA0ip TaHUX.

Ilpuxnao exzamenayiitnozo oinema:
Bci nuranns o 6 6amis.
TeopetnuHi nuTaHHs (KOPOTKI THCHMOBI BiAMOBI/Ii):
1. Jlns 3agaHoro HaOOpY MUCKPETHUX JaHUX 3HAUTH CepPEHE Ta MeiaHy 0e3 BUKOPHCTaHHS
KOMM'TOTEPHUX MPOTPaM.
2. Meron HaliMeHIIUX KBajpariB. JIiHis perpecii.
3. MeTtox onopHUX BEKTOPIB sl Kiacu(ikalii 6araToOBUMIpHUX JaHUX.
4. ®akTopHUIT aHAI3: MPU3HAYCHHS Ta YMOBH 3aCTOCOBHOCTI.
5. OGUuCIUTH pe3yNnbTaT KOJIEKTUBHOTO BUOOPY /Ui HAOOpy 1HAMBITyadbHHUX MPOdiiB
(TOpsAIKOBUX TaHMX ).
[IpakTuyHi 3aBHaHHs (BUKOHYIOTHCS 3 BAKOPUCTaHHSAM MOBH IporpaMmyBaHHA R):
6. Jlns1 3amanoro HaOOpy JaHUX OOUMCIIUTH CEPEITHE Ta MeliaHy.
7. [Anst 3anaHoro Habopy AaHUX MOOYAYBaTH TiCTOrpaMy 4acToT, J0OABUTH Tpadik MILTBHOCTI.
8. Jlnst 3amaHoro HabOpy TEKCTOBUX JAHUX 3HAWTH MATPHIIIO YACTOT JIUIsl BKA3aHUX JICKCEM
(TepMiHiB),
9. O0uncnuTH KOSDIMIEHT KOPEIAIIT A1 JBOX 3aIaHUX JOKYMEHTIB BiTHOCHO BXKUBAaHHS 33JJaHOTO
Habopy TepMiHiB (aHi i3 3aB1. §).
10. Inst 3aganoro Habopy AaHUX MOOYTyBaTH JIHIHHY PETpecito.

IIkana ouinoBanua (HanionajabrHa Ta ECTS)

Ouin Ouninka 3a mkajgow ECTS
JIiHrBicTH4HA OLiHKA
Ka B .
Gagax OLliH MOSICHEHH
Ka 1
90-100 BigmiazO A BIJIMIHHE BUKOHAHHS
82-89 yxe nobpe B BHIIIC CEPEAHBOTO PIBHS
75-81 Hobpe C 3arajioMm xopoima podoTa
67-74 3a10BUILHO D HEIIOTaHOo
BUKOHAHHS BIIIOBIIa€
6066 JocTtaTtHbo E .. A A
MIHIMaJIEHUM
KpHUTEPisM
1-59 Hesanosins Fx HeoOxinHe nepeckiaganHs
HO
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I DESCRIPTION OF THE EDUCATIONAL DISCIPLINE

) Field of knowledge,
Indicators specialty, educational Characteristics of the subject
program, educational
level Normative
Full-time Field of knowledge Year 2
12 Information
techflologles, Semester 4
specialty 122
Computer science, 8t
Number of educational Lectures: 28 hrs
hours/kpenutiB program
120/4 Computer  science Laboratory works: 34 hrs
and information
technology Independent work: 50 hrs
Consultations: 8 hrs
Individual task: none
Form of evaluating: exam

II Information about the teacher:
Tetyana Ivanivna Mamchych;
Academic degree: PhD in Mathematics;
Academic title: Associate professor;
Position: Associate Professor of the Department of Computer Science and Cyber Security;
Contact information: Mamchych.Tetyana@vnu.edu.ua
Class days: http://194.44.187.20/cgi-bin/timetable.cgi

I11. Description of the educational component

Abstract of the course. The syllabus of the educational component is compiled in accordance with the
educational and professional program of Bachelors of Computer Science and Information
Technologies. The educational component "Intelligent data analysis" consists of the basic methods of
processing numerical, ordinal and text data (Data Mining, Text Mining) along with mastering the
relevant computer technologies (R program). The list of methods is based on modern statistical
approaches, involving some classification, forecasting and pattern recognition algorithms.

The subject of study of the educational component is methods and technologies of data analysis.

The purpose of the educational discipline: formation of students' knowledge, skills and abilities in
data analysis, application of appropriate information technologies for data processing.

The list of competences of a graduate



General competences (GC)

GC1. Ability to abstract thinking, analysis and synthesis.

GC2. Ability to apply knowledge in practical cases.

GC3. Knowledge and understanding o the subject area and understanding a professional activity.
GC4. Ability to communicate in the state language both orally, and in writing.
GCS. Ability to communicate in a foreign language.

GCé6. Ability to learn and master modern knowledge.

GC7. Ability to search, process and analyze information from various sources.
GC8. The ability to generate new ideas (creativity).

GC10. The ability to be critical and self-critical.

GCl11. Ability to make reasoned decisions.

GC12. The ability to evaluate and provide the quality of the work performed.
GC13. The ability to act on the basis of ethical considerations.

Special (professional) competences (SC)

SC1. Ability to mathematically formulate and investigate continuous and discrete mathematical
models, justify the choice of methods and approaches for solving theoretical and applied problems in
the field of computer science, analysis and interpretation.

SC2. The ability to identify statistical regularities of non-deterministic phenomena, use methods of
computational intelligence, in particular statistical, neural network and fuzzy data processing, methods
of machine learning and genetic programming, etc.

SC6. Ability to system thinking, application methodology of system analysis for the study of complex
problems of various nature, methods of formalization and solving system problems that have
contradictory objectives, uncertainties and risks.

SC7. Ability to apply theoretical and practical basics of modeling methodology and technology for
study of the characteristics and behavior of complex objects and systems, conduct computational
experiments with processing and analysis of results.

SC8. Ability to design and develop software provision using different paradigms programming:
generalized, object-oriented, functional, logical, with appropriate models, calculation methods and
algorithms, data structures and management mechanisms.

SC11. Ability to intelligently analyze data based on methods of computational intelligence, including
large and poorly structured data, data processing and visualization while solving practical problems.

Expected learning outcomes (ELO).

ELOL1. Apply knowledge of the basic forms and laws of abstract and logical thinking, the basics of the
methodology of scientific knowledge, the forms and methods of extracting, analyzing, processing and
synthesizing information in the subject area of computer science.

ELO4. Use methods of computational intelligence, machine learning, neural network and fuzzy data
processing, genetic and evolutionary programming for solving tasks of recognition, forecasting,
classification, identification of control objects, etc.

ELO12. Apply methods and algorithms of computational intelligence and intelligent data analysis in
tasks of classification, forecasting, cluster analysis, search for associative rules using software tools to
support multidimensional data analysis based on DataMining, TextMining, WebMining technologies.



IV The structure of the Educational component

Content module 1. Classical methods of statistics.

Content module 2. Modern computer technologies for data analysis.

120/ 100

Topics Total |Lectures| Lab. |[Selflearning|Consult.|*Evaluation
(hrs) (hrs) Work (hrs) (hrs) / Points
(hrs)
Module 1. Classical methods of statistic
1. Descriptive statistics. 2 2 2 10
Estimation of parameters.
2. Data visualization. 2 2 4 1 10
3. Statistical inference. 2 4 4 1 10
4. Correlation. Regression. 4 4 4 1 10
5. Multivariate statistical 4 4 6 1 10
methods.
6. Total for Module 1 56 14 16 20 4 50
Module 2. Modern computer technologies for data analysis
6. Time series analysis and 2 4 4 1 10
forecasting
7. Introduction to machine 2 2 8 1 10
learning and neural nets.
8. Text Mining 2 4 6 1 10
9. Introduction to stochastical 4 4 6 10
methods and simulations.
10. Some models and algorithms 2 4 6 1 10
for ordered data and nets.
Total for Module 2 64 14 18 30 4 50
Final Current evaluation (for the semester) (40 points)
evaluation Module 1 (30 points)+Module 2 (30 points) or Exam (60
[points)
Total (Hours/ Points) 120 )8 34 50 3 100




Tasks for individual work

Ne Topics Time (hrs)
1. | Laboratory work preparation 20
2. | Refreshing material from lectures. Module test preparation. 20
3. | Exam preparation 10
4. | Total 50
V Evaluation policy

Academic Integrity Policy

Academic integrity is based on condemning the practices of plagiarism (making written works
involving external sources of information other than those permitted for use), plagiarism (reproducing
published texts of other authors without indicating authorship), fabrication (inventing data or facts
used in the educational process). In the case of a violation of academic integrity by a student (copying,
plagiarism, fabrication), the work is evaluated as unsatisfactory and must be re-done, and the results of
previously passed works are canceled and re-done in the order determined by the teacher. At the same
time, the teacher reserves the right to change the assignment.

Communication policy

Applicants for higher education must have an activated university mail. All written questions to the
lecturers about the course should be sent to the university e-mail, possibly another (additional) source
of communication, determined by the lecturer for more prompt communication with students.

Reorder Policy

Works that are submitted late without good reason are evaluated at a lower grade. Modules can be
rearranged with the permission of the lecturer if there are good reasons (for example, sick leave).

Assessment Appeals Policy

If the student does not agree with the assessment of his knowledge, he can protest the grade issued by
the teacher in accordance with the established procedure according to the "Regulations on the
procedure and procedures for resolving conflict situations at Lesya Ukrainka Volyn National
University"

Class attendance policy

For full-time higher education students, attending classes is mandatory. Important reasons for not
attending classes are illness, academic mobility, which must be confirmed with relevant documents.
The student of higher education must inform the teacher about the absence from the class and the
reasons for the absence either personally or through the headmaster. For objective reasons, training
can take place online upon agreement with the course leader and the dean of the faculty.

Recognition of learning outcomes obtained in formal, non-formal education

During the study of the educational component, it is possible to recognize the learning outcomes
obtained in formal, informal and/or informal education. The procedure for recognizing the results of
higher education for students of higher education acquired in: formal education (academic mobility of
students on the territory of Ukraine or outside of Ukraine, for students who are transferring, renewing
from other higher education institutions (domestic or foreign); informal and/or informal education is
carried out in accordance "REGULATION on the recognition of learning outcomes obtained in
formal, informal and/or informal education at Lesya Ukrainka Volyn National University"



(https://cutt.ly/yNUt5Y4). The course "Data analysis and statistical inference with the R program" (30
points), "Data visualization" (10 points) on the Prometheus open course platform can be taken into
account during the evaluation.

Final evaluation

The form of control is a semester's exam. Evaluation is carried out on a 100-point scale. The
assessment includes current control (accrued for the quality performance of laboratory works) and
final modular control (accrued for the performance of modular control works and modular test works).
The maximum number of points that a student can receive during the current assessment for the
semester is 40 points. The final module control for the semester includes grades for all module control
works, test tasks and is 60 points.

If at least 75 points are accumulated according to the results of the semester and the student agrees
with this result, then the grade for the semester can be issued without taking the exam. Otherwise, the
student takes the exam; the maximum number of points that can be obtained on the exam is 60 points,
while the points for the final module control are canceled.

The exam is held in written form. The grade for the semester in the case of passing the exam is the
sum of the points of the current control and the points obtained during the exam.

Exam questions
1. Types of variables(indicators) for statistical analysis. Examples.
2. Statistical distribution of data.

3. Visualization of statistical distribution. Histogram, cumulative chart, graph, frequency polygon, pie
chart, box-whisker chart.

4. Numerical characteristics of the level and spread of statistical indicators: mean, mode, median,
variance, standard deviation, standard error, quantiles, quartiles, deciles, decile coefficient, coefficient
of variation, range of variation.

5. Point and interval estimations. Dependence of accuracy and reliability of confidence intervals.

6. Basic concepts of statistical inference: testing of statistical hypotheses, errors of the type I and II,
significance level, power of a test.

7. Tests of Pearson y2, Student, Fisher, Shapiro, Kolmogorov-Smirnov, ANOVA, MANOVA methods.
8. Correlation analysis. Correlation coefficients for two indicators.

9. Pair and multiple regression. The least square method.

10. Analysis and forecasting of dynamic series, including with "seasonal changes".

11. Cluster analysis.

12. Factor analysis.

13. Discriminant analysis.

14. Concepts of machine learning: pattern recognition, regression and classification, support vector
algorithms (SVM). Neural networks (NN). Bootstrap statistical procedures.

15. Concepts of stochastic computing algorithms: simulations, Monte Carlo method, random descent
method for optimization, ant algorithm (Ant Colony Optimization), bee algorithm (Artificial Bee
Colony Algjrithm), genetic algorithms.

16. Text data analysis (Text Mining), content analysis of a given corpus of data. Modern capabilities
of the R program for searching and analyzing textual data.

17. Some methods of analyzing ordinal data: finding collective decisions (social choice), the
Kemeny-Snell metric.


https://cutt.ly/yNUt5Y4

18. Graph models for network data. Balance in models of sign graphs. Harari status measure in
directed graph models for hierarchical structures. Markov chain models for information networks.

19. Computing with R program: calculations in interactive mode, vectors and matrices, date frame,
writing and running of scripts, input and output of data, import and export.

20. Using packages in R. Statistical functions for descriptive statistics, data visualization, hypothesis
testing, multivariate methods, Text Mining, SVM, NN.

The exam is conducted in a written form. The written report should contain answers for theoretical
questions and the results of practical tasks (copying executed commands from the console).

100 minutes are allocated for calculations, preparation of answers and preparation of the report.

The exam's list of questions contains 5 theoretical questions (these can also be tasks for calculations
without computer programs) and 5 practical tasks for calculations using the R program. For
calculations each student is offered an individual set of data.

An example of an examination ticket:

All questions are worth 6 points.

Theoretical questions (short written answers):

1. For a given set of discrete data, find the mean and median without using computer programs.
2. The method of least squares. Regression line.

3. The method of support vectors for the classification of multidimensional data.

4. Factor analysis: purpose and conditions of applicability.

5. Calculate the result of collective choice for a set of individual profiles (ordinal data).
Practical tasks (performed with the R program):

6. For a given set of data, calculate the mean and median.

7. For the given set of data create a frequency histogram, add a density line.

8. For a given set of textual data, find the frequency matrix for the indicated lexemes (terms).

9. Calculate the coefficients of correlation for two given documents regarding the use of a given set of
terms (data from task 8).

10. Construct a linear regression for the given data set.



Grading scale (national and ECTYS)

A scale for evaluating the knowledge of education seekers on educational components, where the
form of control is an exam

Score in points ECTS score
Linguistic score Explanation
90-100 | Excellent A Outstanding performance without
errors
82-89 | Good B Above the average standard but
with minor errors
75-81 | Good C Generally sound work with some
errors
6774 | Satisfactorily D Fair but with significant
shortcomings
Satisfactoril Performance meets the minimum
60—66 Y E o
criteria
1-59 Unsatisfactorily Fx Fail. Re-examenation is
required
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