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1. Onuc HABYAJBLHOI AMCHUILTIHA

HaiiMmeHyBaHHA MOKA3HHKA

XapakTepuCTHKA TUCHUTLIiHUA

HaiimMmenyBaHHS TUCITUTIIIHA

MeTOI[I/I Ta CHCTEMHU MAIlIMHHOI'O HABYAaHHSA

[ITudp Kypcy B OCBITHIM Tporpami

MI1 6

I"any3b 3HaHB

12 Indopmartiiiai TEXHOJIOTIT

CreriajipHICTh

122 Komm’10TepHi HAayKH

Creriaizantis (SIKIIO €)

OcBiTHs Iporpama

[HTenekTyanbHi iHQOpMaIliHI CUCTEMH

PiBeHb BHIIOT OCBITH Marictp
CraTyc AUCHMILIIHA HopmaTtnBHa
Kypc HaBuaHHS |

HaBuajapHuUi pik 2023-2024
) Henna popma 3aouHa ¢popma
Howmep cemecTpis: >

3aranpHa KibKicTh KpenauTiB EKTC/roaun 4,5 kpenutiB / 135 roaun

Crpykrypa Kypcy: Henna ¢popma 3aouna ¢popma

—  JIeKIIil 18 -

— TMpaKTHYHI 36 .

— TOJIMH CaMOCTIHHOI pOOOTH CTYJCHTIB 81 -
BifcoTOK ayIMTOPHOTO HaBAHTAKCHHS 40% -
Moga BUKJIaJlaHHS YKpaiHChKa
dDopma TPOMIKHOTO KOHTPOJTIO TectyBaHHS

dopma MiICYMKOBOTO KOHTPOJTIO Iciut; KypcoBa poborta

2. MeTa, 3aBJAaHHA Ta PE3yJbTaTH BUBYCHHSA IlI/ICIIHHJIiHH

Konuenuin euxnaoanusa oucuuniinu:

Jucuumiuina «MeToau Ta CHCTEeMHM MAallMHHOTO HAaBYaHHS» MPHUCBSUEHA PO3MIISALY aKTYaJIbHUX
MMUTaHb BUKOPUCTAHHS Cy4acHUX 1HGOPMAIIMHUX TEXHOJIOTIN I BUPIIICHHS 1HTEJIEKTYaIbHUX 334 1
3aCTOCYBaHHIO 1HTEJEKTYaJbHUX METOJIB MPU BUPIIIEHHI PI3HOMaHITHUX MpoOieM, 30KkpeMa npobiem
MoOyIyBaHHS CHCTEM MAIIMHHOTO HaBYaHHS, BHPIIICHHIO TOTEPEeaHhOI OOpOOKM JaHUX, 3ajad
HOpMaui3anii, 3agau kinacudikanii Ta kiacrepizanii, mpobieM MoOymIoBH aIrOPUTMIB ISl BHPILICHHS
3aBJJaHb MAIIMHHOTO HaBUaHHS Ta MPOTHO3YBaHHS, pPO3B’A3aHHS 3aBJaHb PO3Mi3HAaBaHHA 00Opa3iB Ta
3aBJaHb TJIMOMHHOTO HaBYaHHS. [TocTiiHUN pPO3BUTOK TEXHOJOTIH MAIIMHHOTO HaBYaHHS Ta
1HGOpMAIITHUX IHTEICKTyaIbHIUX CUCTEM, PO3BUTOK Ta OHOBJICHHS IIPOTpaMHOTO 3a0e3medeHHs y chepi
IHTeJIeKTyati3alii oOpoOKH 1 MpeACTaBICHHS JaHUX Ta 3HaHb CTBOPIOE MEPETYMOBH JJIsi 3aCTOCYBaHHS
HOBHUX METOIB Ta iHQOpPMAaLiMHUX TEXHOJIOTIH BHUPILIEHHS 1HTENEKTyaJbHUX 337ay y PI3HUX Taly3ax
JFOACHKOI MISTTBHOCTI. Y 3B’S3Ky i3 MM BHHHKA€ HEOOXiJHICTh BHKJIAJATH y TPOTpaMi ITiATOTOBKH
MaricTpiB 3 HaB4aJnbHOTrO Hampsamy 122 — «Komm'toTepHi HayKn» JUCHMILTIHY «MeToau Ta CUCTEMU Ta
MAIIMHHOTO HAaBYAHHS.

Mema Kypcy: (opMyBaHHS y CTYICHTIB TEOPETHMYHHX 3HAHb 3 Cy4YacHHMX i1H(opMamiifHuX
TEXHOJIOT1H MallTMHHOTO HABYaHHS IPU BUPIIICHH] PI3HOMaHITHUX 3a]1a4, Ta €(EeKTHBHOTO BUKOPUCTAHHS
IHTEJNIEKTYaIbHUX METONIB Ta X peajizaliil uis po3B’sA3yBaHHS NMPAKTUYHHUX 3aBIaHb, Ta MPUAOAHHS
HABUYOK 1X €()eKTUBHOTO BUKOPHCTAHHSI.

«MeToau Ta CHCTEMHU MAIIMHHOTO HABYAHHSY» € HOPMAMUGHO IMUCIUIUTIHOIO TMPH TiATOTOBII
MaricTpiB 3 raays3i 3HaHb «IHpopManiiai TexHoori». Jis cTtyaeHTiB cnenianbHocTi 122 - "Komn'toTepHi
HayKkd' BUKIATAEThCs y 2 cemecTpi B o0cs3i 4,5 kpeauTiB (4 po3ainiB), B TOMy 4uciai 54 roavH
ayIUTOPHUX 3aHATh, 3 HUX 18 roauH nekmiid, 36 TOAWMH MPAKTHUYHHUX 3aHATH; 81 TOaWHM caMOCTiHHOT
pobotu. 3riIHO0 HABYAILHOTO IUIAHY MO TUCHUILIIHI «METOIu Ta CUCTEMHU Ta MAIIMHHOTO HABYAHHS

nepeadadeHo BUKOHAHHS KypCoBOi pOOOTH.
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Ilepedymoeu onsn eusuenns OuCUUninu.

BuBueHHS MUCHUIUIIHU Tiepea0avae HAsBHICTH MEPIIOro 0aKaJiaBpChKOTO piBHS. TakuM YUHOM
BUKJIaJJaHHS Kypcy «MeToau Ta CUCTEMU MAIMHHOTO HAaBUAHH» 0a3ye€ThCsl HA 3HAHHSX, SIKI CTYJIEHTH
0JIep Kajiu Py BUBUYCHHI TUCIUTUIIH « Buia MmaremaTtukay, « Teopis anroputmiby, « Teopist iMOBIpHOCTEH,
IMOBIPHICHI IPOIECH 1 MATEMAaTHYHA CTATUCTUKAY, « METO/IM Ta CUCTEMHU IITYYHOTO IHTEJIEKTY» Ta 1HIIUX.
CryaeHT MOBUHEH MaTH CTIMKI HABUKH POOOTH Ha MEPCOHATIBHOMY KOMIT FOTEpP1, 3HATH TUIIOBI CTPYKTYpPH
JAaHUX Ta OCHOBH MPOTpaMyBaHHSI.

3 mucuurmuiiHu «Buia MatemMaTrHka» BUKOPUCTOBYIOTHCS 3HAHHS 1 HABUYKH 3 JIIHIWHOI anreOpu Ta
MAaTPUYHOTO OOYUCIICHHS.

3 mucuuiuTiag « Teopis anropuTMiBY BUKOPHUCTOBYIOTHCS 3HAHHS 1 HABHYKH 3 PO3POOKH aJITOPUTMIB.

3 mucummutian «Teopiss WMOBIpHOCTEH, IMOBIPHICHI MPOIECH 1 MaTeMaTH4YHA CTATHUCTUKA)
BUKOPUCTOBYIOTbCS 3HAHHA CTOCOBHO MMOBIPHOCTI, BHIIQJIKOBOI BEIMYMHH, BUIIAJKOBOI (YHKIIT,
BHUIIIKOBOTO ITpo1iecy, PYHKITi1 pO3MOALTY, IiTFHOCTI HMOBIPHOCTI, CTATHCTUYHUX MOMEHTIB IX OI[IHOK.

3 mucuumiiag « MeToau Ta CUCTEMHU IITYYHOTO 1HTENEKTY» BUKOPUCTOBYIOThCS 3HAHHS 1 HABUYKH 3
posniny «HeitpoHHi Mepexi.

B pe3ynbrati BUBYEHHS JUCHMILIIHU Y CTYICHTIB OBUHHI OyTH COPMOBaHI1 yA6/1eHHA TIPO:

e [limi i 3aBHaHHS JOCHIKEHb B Taly3i MAIIMHHOTO HABUAHHS, CUCTEMax MAIIMHHOTO HAaBYAHHS,
INPUHIIKIH iX TOOYJJOBU Ta Pi3HUX 00JIACTAX 3aCTOCYBaHHS.

e [IpobGuemu i ciocobu moOy10BU HEHPOHHUX MEPEXK.

e TlocraHoBKy 3a/1a4 kiacudikaii, neperdaueHHs, po3ni3HaBaHH 00pa3iB 1 IUIAXU iX pO3B'I3aHHS.

[Ticns BUBUEGHHS MTUCIUTUIIHY CTYJICHTH TTIOBUHHI 3HAMU .

OcCHOBHI eTanu Ta aITOPUTMHU, Ta IPOLEAYPU HaBYAHHS Ta OOPOOKH JTaHUX.

OcHoBHi anroput™u Kinacudikaiii ta Kiracrepusariii.

OcHOBHi Mo/IeITi HEHPOHHUX MEPEX, METO/IIB 1 aITOPUTMIB 1X HABYAHHSL.

OCHOBHI OHATTS PO HABUAHHS 3 M1 IKPIIICHHSM.

CrpykTypu Ta Meroau noOynosu cucteM MH ta ix apXiTeKTypHUX OCOOIMBOCTEH 3aJI€KHO BiJ
ocobnMBOCTel po3B's3yBaHoi 3aaa4i. ETanu mobymoBu cuctem MH.

B pesynbpTaTi BUBYEHHS TUCHMIUTIHU CTYACHTH MTOBUHHI IPUI0aTH 6MIHHA Ta HAGUYKU.

e byayBatm Ta 3acTOCOBYBaTHM OCHOBHI MOJIEJi HEWPOHHUX MeEpex, KiIacudikaTopiB Ta
KJIAaCTepU3aTOPIB JAJIsl BUPIIICHHS MPUKIAAHUX 3aBaanb MH.

e CraButu 3aBraHHs NoOynoBU cucteMu MH ans BHUpilIeHHS PiI3HOMAHITHUX 3a/4ad B PI3HUX
MPEeIMETHUX 00JIACTSIX.

e Po3polOmaTu anropuTMu JUIS BHPINICHHS 3aBlaHb Kiaacudikarii, kiacTepu3sailii Ta CHCTEM
HaBYaHHS 3a JOIIOMOT'0I0 HEHPOHHHUX MEPEeX B PI3HUX MPEIMETHUX 00JACTIX.

e Po3po0sATH KOMIOHEHTH CUCTEM MAIIMHHOTO HABYaHHsI, BAKOPUCTOBYIOUH Cy4acHI MPOrpaMHi Ta
IHCTpYMEHTAaJIbH1 3aCO0MU.

3HaHHS, K1 CTYJCHTH HaOyayTh MPU BUBYEHHI Kypcy «MeTou MalllMHHOTO HABYaHHS»  OYyAyTh
HEOOX1IHUMU TPHU TOJATBIIOMY HaBYaHHI Ta OCBOEHHI (PaXOBUX Ta CIEMiaIbHUX TUCIMILTIH, a TAKOXK Y
BUPOOHMYIH JISITBHOCTI 31 CIIE1aIbHOCTI.

BuknananHs AUCHUIUTIHU HampaBlieHe Ha (QOpPMYyBaHHS y CTYJCHTA HACTYNHUX 3arallbHUX Ta
crieiaabHuX ((haxoBUX, MPEIMETHUX) KOMIIETEHTHOCTEH (3T1IHO 31 CTaHAAPTOM BHUIIOI OCBITH YKpaiHU
JUIst Ipyroro (Marictepcebkoro) piBas Big 28.04.2022 Ne 393):

3azanbHi KOMnEmMeHmMHOCmi:
— 3K 5. 3naTHicTh BUMTHCS i OBOJIO/IIBATH CyYaCHUMH 3HAHHIMH.
— 3K 7. 3naTHiCTh TeHepyBaTH HOBI 171e1 (KpEaTUBHICTb).



Cneuianoni (ghaxoei, npeomemmni) KomnemenHmHuocmi:

- CK 08. 3parnicte po3poOmsaTu i peanizoByBaTH MPOEKTH 31 CTBOPEHHS MPOTpaM-HOTO
3a0e3neueHHs, y TOMY 4YHCII B HemependauyBaHUX YMOBaX, 3a HEUYITKMX BHUMOI Ta HEOOXiAHOCTI
3aCTOCOBYBAaTH HOBI CTpaTeriyHl MiJXOAHW, BUKOPUCTOBYBATH MPOTPaMHI 1HCTPYMEHTH AJIsl opraHizarlii
KOMaH/AHO1 poOOTH HaJ MIPOEKTOM.

— CK 12. 3nmaTHicTh pO3pOONSATH €IIEMEHTH MPOTPaMHOTO 3a0e3MedeHHS IS pearizarii
IHTEJNIEKTYalbHUX TEXHOJIOTIH, a camMe HEHPOHHUX MEpeXk, METO-IIB HEUITKOI JIOTiKH, €BOJIOLIHHUX
METO/IiB O0YHCIICHB, O101HCITIPOBAHUX METO/IIB B IHTEJIIEKTYaTbHUX CUCTEMAX.

— CK 13. 3patHicTh po3po0isITH Ta peani3oByBaTH MPOEKTH 3 IHTEIEKTYaJbHHX CHUCTEM B
TOMY YHCII 3a JOMOMOTOK) METOJIB MAaIIMHHOTO 1 TJIMOOKOTO HaBUYaHHS, IMITAIlIMHUX MOJCIICH,
3aCTOCOBYIOUM HOBI 1HCTpyMEHTaJbHI 3ac00M PO3pOOKH, cydacHi OiOMIOTEKHM MOB MpOrpamMyBaHHS Ta
Cy4YacHi Bi3yaJbHI TEXHOJIOTII.

Ilpozpamui pe3ynomamu Ha6UaAHHA:

— PH 1. Maru crmeriani3oBaHl KOHIIENTyaJdbHI 3HAHHS, 10 BKJIIOYAIOTh Cy4acHI HAyKOBI
3100yTKH y cdepi KOMIIIOTEPHUX HAyK 1 € OCHOBOIO JJISi OPUTiHAJIbHOIO MHCIEHHS Ta NPOBEICHHS
JOCIIJDKEHb, KpUTUYHE OCMUCIICHHS [Tpo0ieM y cdepi KOMIT IOTEPHUX HaYK Ta Ha MEXK1 rady3eil 3HaHb.

— PH 10. IIpoekTyBaTu apXiTeKTYpHi pilleHHs 1H(GOpMALiHHUX Ta KOMI IOTEPHUX CHCTEM
PI3HOTO NMPU3HAYEHHS.

— PH 11. CtBoproBaTH HOBI QJITOPUTMHU PO3B’A3yBaHHA 33/1a4 y cepi KOMIT IOTEPHUX HaYK,
OITIHIOBATH 1X €(DEKTUBHICTh Ta OOMEKEHHS Ha 1X 3aCTOCYBaHHSI.

— PH 20. Po3poOmatu Ta 3acTOCOBYBATH €JIEMEHTH MPOTPaMHOrO 3a0e3MedeHHs JUIs
peamizamii 1HTENCKTyaJbHHUX TEXHOJOTIH, a caMe HEUPOHHHX MEpPEX, METOJIB HEYITKOi JIOTIKH,
€BOJIIOLIITHUX METO/1iB 00UHCIICHB, 0101 HCITIPOBAHUX METO/IIB B IHTEJIEKTYaTbHUX CHCTEMAX.

— PH 21. Po3po0asTu Ta peani3oByBaTH MPOEKTH HA OCHOBI 1HTEJIEKTyaIbHUX KOMITOHCHTIB B
TOMY 4YHCJII 3a JOIMOMOTOI0 METOJIB MAIIMHHOTO 1 MIMOOKOTO HABYAHHS, IMITAllIHHUX MOJIEICH,
3aCTOCOBYIOYM HOBI 1HCTPYMEHTaJIbHI 3ac00M PO3pOoOKHU, CydacHI O0i0MiOTEKHM MOB MpPOTpaMyBaHHS Ta
Cy4YacHi Bi3yaJbHI TEXHOJIOTII.

3. Ilporpama HaBYAJBLHOI IMCHUIJIIHA

/enna ¢popma:
.. | [Ipaktiusni | CamocTiiiHa
Ne Temu Jlekinii p .
(rpynosi) poboTa
PO3JIUI 1. BCTYII. Ilpeomemna od1acmp ma 0CHOGHI NOHAMMA MAUWUHHO20 HAGUAHHA.
Tema 1. BeTyn B MammmHHe HaBUYaHHS. ["0J10BHI pO3/IiiIH.
1| Ocrosni monsTTs. 1 ) 7
Tema 2. Tunu cucTeM MalTMHHOTO HaBYaHHs. [ 0J10BHI
2 3aBJaHHS Ta MPOOJIEMH MAITUHHOTO HAaBYaHHSI. 1 ) 7
PO3IUI 2. Emanu po3pooKu npoeKkmy mMautuHHO20 HAGYAHHA.
3 | Tema3. Eranu npoekty MH. 1 - 7
Tema 4. Bulbip Ta HaBYaHHS MOJECIII JaHHUX.
4 HanamryBanns Moienei JaHux. 1 B 7
PO3/ILT 3. Memoou knacugixkayii ma knacmepuzauii
Tema 5. Meromau knacudikaii. OqHOBUMIPHHUIM Ta
5 OaraToBUMIipHI MeTOIU. MeTou HopMaJTi3alii JaHuX. 2 8 8
Tema 6. HaBuanus Mojieneii. 3SMEHIIIEHHS PO3MIPHOCTI.
6 (Y3aranbHeHHs). 2 ) /




7 | Tema 7. Meronu knactepu3ariii. 2 6 7
Tewma 8. JlepeBa npuifHATTS pillieHb. AHCAMOJIEBl METOIU

8 | MH. 2 4 8

PO3JUI 4. Bcmyn 0o neiipomepesicesux mexnonoziiu MH.

9 | Tema9. OcHOBU HEHPOHHUX MEPEXK. 2 8 7
Tema 10. I'muOoke HaBYaHHS Ta 3rOPTOYHI HEHPOHHI

10 Mepexi. 2 4 8
Tema 11. Pexypentni mepexi (RNN). Turnu pexypeHTHIX

11 | Heliponnux Mepex . bibmiorexu TensorFlow, Keras, 2 6 8
Scikit-Learn.

PA30OM 18 36 81

4. 3micT HABYAJBbHOI JUCIUILIIHA

4.1. Iliaaun gekuin

Tema 3ausTTA / TUIAH

Tema 1: Beryn B MmamunHHe HaB4YaHHs. ['0/10BHI po3aiin. OCHOBHI NOHATTS.

1) IIpeameT Ta 3MIiCT AMCHUTLIIHH.

2)JlBa THUNK HaBYaHHS: HAaBYAaHHS 3 BYHUTENIEM, HaBYaHHS Oe3 BuuTens. HaBuaHHs 3
M1 AKPITITICHHSIM.

Tema 2: Tunu cucTeM MANIMHHOTO HaB4YaHHsA. ['oj10BHI 3aBAaHHs Ta mpodJeMu

MAaIIMHHOTO HABYAHHSI.

1) l'onoBua cxema MH.

2) Eraniu MH. Oco0uBICTh KOKHOTO eTaty.

3) lpuknaau 3aBgans MH.

Tema 3: Etanu npoexty MH.

1) PobGora 3 peaJbHUMH JaHHUMH.

2) OtpuMaHHs JaHKX.

3) IligroroBka manux s anroput™iB MH (Hopmaiti3zaiisi Ta arperaitist JaHHX ).
Tema 4: Bu6bip Ta HaBuanust Moaesi nanux. HanamryBannsi mojeJieii 1aHux.
1) Metoau mornepeanbpoi 00pOOKH JTaHHX.

2) HanamryBaHHs Mojiesiel JaHUX.

3) Ipukaay BUpIIIEHHS IIPUKJIAHKX 3aBJIaHb.

Tema S: Beryn 10 MeToaiB kiaacugikanii.

1) JIBitikoBuii kacudikaTop.

2) BaiteciBchkuii Kitacudikarop.

3) [Toka3HKMKH AKOCTI KJIacH(iKallii.

4) baratoksacoBa Ta OaraTo3HavHa Kjiacu]ikalris.

Tema 6: HaBuanus moaeneil.

1) Matpuis HeTouHOCTeH. MeToau mooymosu MH.
2) JliniitHa perpecis.

3) nosriHOMianbHa perpecis.

4) noricTUYHa perpecist.

Tema 7: MeToam kJjacTepu3aiii.
1) Meroau KitacTepu3arii.

2) Meroau OIOPHUX BEKTOPIB.
3) Jliniitaa knacudikaris SVM.
4) Perpecis SVM.




Tema 8: /lepeBa npuiinsTTs pitiens. AHcamodiaeBi MmeToqu MH.
1) [lepeBa mpUAHATTS PillIEHb.

6 | 2) Auncamb6uesimeromu MH.

3) bycrimr,

berrinr.

Tema 9: OcHOBM HEeliPOHHUX MEPE:K.
1) Biojoriunwuii HEHPOH Ta MOJIE/Ib IITYYHOTO HEHPOHY.
2) Kiacudikamis HM.
7 | 3) Ilepuentpon.
4) BaraTomapoBHii IEPIEITPOH.
5) AaropuT™Mu HaBYAHHSL
[Tpukian noOy 0BH CUCTEMH PO3ITi3HABAHHS CHMBOJIIB.

Tema 10: I'nudoke HaBYAHHSI Ta 3rOPTOYHI HelPOHHI Mepexi.
1) 3aBgaHHs rIIMOOKOTO HABYAHHS.

8 | 2) Apxirekrypa CNN.

3) Twumwu mapis CNN.

CrBopenHs knacudikaropis 306pakenb Ha ocHOBI CNN.

Tema 11: PexypentHi Mepexi (RNN). Tunu pexypeHTHUX HelipoHHUX Mepe:x . BidJaioTexkn
TensorFlow, Keras, Scikit-Learn.

9 1) Ba3oBi pexypeHTHI HEHPOHHI Mepexi B 0i0aioTekax TensorFlow.

2) HaBuaHHS peKYPEHTHUX MEPEXK.

3) Hasuannas RNN m1s mporao3yBaHHs 4aCOBHX PSJIIB.

4.2 I1nan NpakKTHYHUX (CeMiHAPCHLKHX, 1a00paTOPHUX, NiBIPYNOBHUX) 3aHATH

No Tema 3aHATTS / IUIAH

Tema 5. Beryn 10 MeToaiB kiaacugikamii.

Poboma 1. Haisauii balieciBcbkuii kimacugikaTop.

Meta podotu: Busuntu npuHuumn nodyaoBu OiHapHOI Kiacudikalii 3a JonoMororo 0i6mioTex
1 moBu Python.

3aBaanns: Buxonatu OiHapHy kiacudikamito Juis oOpaHoro Habopy JaHUX 3a BapiaHTOM.
3aBmaHHs BUKOHATH 3a JOITOMOToro 0i0morek numpy, sklearn.naive bayes mosu Python.

Tema 5. Beryn 10 meToaiB Kiacugikamii.

Pob6oma 1. HaiBuuii batieciBchkuii kiacudikatop (npodosoicerns).

Meta po6oTu: BuBuntu npunmun noOyaoBu OiHapHOI Kinacudikarii 3a JomoMoror 616J10TeK
2 moBu Python.

3aBaanns: Po3poOuTu Ta mpoTecTyBaTH MpOrpaMHe 3a0e3MeUeHHS VTl PO3B’ I3aHHS 3aBIaHHS
kiacudikanii3a gonomororo HaiBHoro baiieciBchkoro knacudikaropy. 1o 3BiTy 101aTH CKpiH-
IIIOTH KPOKIB aJITOPUTMY.

Tema 5. Beryn 10 metoaiB kiaacudgikanii.

Poboma 2. Jlorictuunnii kimacugikaTop.

Meta po6oru: Bupuntu nmpuHOMN MOOYJOBH JIOTiCTUYHOTO KIIACH(IKATOPY 3a JOMOMOTO0
6i6miotexk MmoBu Python.

3aBaanns: [loOynyBatu soricTuyHMM KiacugikaTop s oOpaHoro Habopy HaHUX 3a
BapianToMm. Bukonaru 3a gomomororo 6i6aiorex numpy, sklearn mosu Python.

Tema 5. Beryn 1o meTtoaiB kiaacugikamii.

Pob6oma 2. Jlorictuunwuii knacudikatop (npodosoicenns).

Merta po6oTu: BuBunTy npuHIMN 1moOyI0BH JIOTICTUYHOTO KiIacu(}ikaTopy 3a JOMOMOTOI0
4 6i6morek mosu Python.

3aBaanusi: Po3poOuTu Ta mporecTyBaTH MPOrpaMHe 3a0e3MeUeHHS 111 PO3B’ sI3aHHS 3aBIaHH S
KJacudikaii 3a JOMOMOIOI JIOTICTUYHOro kiacudikaropy. Jlo 3BiTy IoJaTH CKpPiH-IIOTH
KPOKIiB QJITOPUTMY.




Ne Tema 3andaTTs / UIaH
Tema 7. MeToau kjaacrepu3amii.
Poboma 3. Manmna onopHux Bektopi (SVM).

5 Mera po6orn: BuBunty npuHUMN KiaacU@IKalil0 JaHUX 3a JOMOMOIOI0 MAaIlMH OIMOPHHUX
BEKTOPIB.
3aBaanusi: Bukonatu kiacudikaiiro JaHUX 3a JOTIOMOTOK MAIIWH OMOPHUX BEKTOPiB. Jlo
3BITY JOJATH CKPiH-IIOTH KPOKiB AJITOPUTMY.

Tema 7. MeToau kjaacrepu3amii.
Poboma 4. CTBOpeHHSI OTHOBUMIPHUX Ta 6araTOBUMIPHHUX PETPECCOPiB.

6 Mera po6oru: BuBuMTH TpUHOMNKM TOOYAOBHM OJHOBUMIPDHHUX Ta OaraTOBHUMipHHX
perpeccopis 3a gormomororo 6i6aiorek mosu Python.
3aBaannsa: IloOyxyBatu perpeciiiny mMonenb aiasi 0OpaHOro HabOpy NaHUX 32 BapiaHTOM.
Bukonaru 3a goromororo 6i6morex numpy, sklearn mosu Python.

Tema 7. MeToau kaacrepusaii.
Poboma 4. CTBOpeHHs OTHOBUMIipHHX Ta 0araTOBUMIpHUX pErpeccopiB (npo0osaicerHst).
Mera po6orn: BuBuMTH nNpuUHUMNM [OOYJOBU OJHOBUMIPHMX Ta OaraTOBUMIPHUX

7 perpeccopiB 3a 1onomMoror 6i6aiorek mou Python.
3aBaannsi: Po3pobutu Ta mpoTecTyBaTH MporpaMHe 3a0e31eueHHs ISl PO3B’° I3aHHS 3aBJIaH H
KJIacTepu3alii 3a J0MOMOro OJHOBUMIPHMX Ta OaraTOBUMipHHX perpeccopiB. Jlo 3BiTy
JIOJIATH CKPIH-IIOTH KPOKiB aJITOPUTMY.

Tema 8. JlepeBa npuiiHATTA pimieHb. AHcamo6JieBi meToan MH.
Po6oma 5.HaBuanus Ta Bizyaunisailis iepeBa NpuiHATTS pimeHb. Anroputm CART.

8 3aaanns: [loOymyBaTu nepeBa NMPUWHATTSA pillleHb s perpecii. Po3pobutu anroputm
CART nans BupimeHHs 3aBIaHb perpeci. Po3pobutu mporpamue 3abe3meueHHs — Uis
PO3B’si3aHHsI 3aBJIaHb perpeci.

Tema 8. /lepeBa npuitHATTA pilieHb. AHcam0JieBi meToau MH.
Poboma 5. HaBuanHs Ta Bi3yamizamist naepeBa mNpuiHATTS pimenb. Amroputm CART

9 (npooosarcenns).
3apaanns: [locniiuTu 4yyTIuBICTH HAaOOpy HaHUX JJIi HaBYaHHsS. BukopucroByBatu ams
BUKOHaHHs pobotu 0ibmioTeky Scikit-Learn.
Tema 9. OcHOBM HEMPOHHUX MepPeK.
Poboma 6. BukopuctaHHsi METOJY 3BOPOTHOTO PO3MOBCIOPKEHHSI MOMMJIKHM JJIsi HAaBUAHHS
HEHPOHHOT Mepexi.
Merta pob6oTu: BuBYMTH OCHOBHI TpPUHUIMNU (PYHKIIOHYBaHHS HEHPOHHUX MEPEK,
peani3yBaTH ajJrOPUTM 3BOPOTHOTO PO3MOBCIO/DKEHHS IMOMIJIKH JJIsl HaBYaHHS MeEpexi,
JOCTIUTH MOXKIIMBOCTI 3aCTOCYBaHHS HEWPOHHHX MeEpeX JUis BUPIMICHHs 3axad Teopii
IITYYHOTO 1HTEJIEKTY.

10 3aBaannsi: 1. Ckiactu mporpamy, sika peanizye (pyHKIIOHYBaHHS HEHPOHHOI Mepexi (IuB.

puc.) mnsa 3amadi posmnizHaBaHHS (kracugpikayii) uucen. [IpeactaBuTu omeparnito HaBYaHHS
MepexXi Ha MpHUKIIaAax i HaB4aHHS (auB. puc.). [lependaunTu Ui KOpHCTyBa4a MOXKIIUBICTD
3MIHU TaKUX apaMeTpiB:

1)  mouyaTKOBOrO JAianma3oHy PO3IMOJTY Baru JUisl 3B’ A3KiB HEHpoHHOT Mepexi A[a1, az];

2) KUIBKOCT1 MPUXOBAHUX IIapiB HEHPOHHOI Mepexi t;

3)  KIJIBKOCTI HEWPOHIB KOKHOTO MPUXOBAHOTO mapy G, i=[1..t];

4)  koedimieHTy HABYAHHS 7] |

5)  koedimieHTy iHepuii « .




Tema 3ausaTT4 / 1aH
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Tema 9. OcHOBY HeliPOHHUX MEPEXK.

Po6boma 6. BuxopuctaHHsi MeTOJy 3BOPOTHOTO PO3MOBCIO/PKEHHS NMOMMIIKU JUI HaBYAHHS
HEUPOHHOI MEPEXKI (NPOO0BIHCEHHS).

Merta poOoru: BuBuMTH OCHOBHI NpPUHLUMIK (YHKIIOHYBAaHHS HEHMPOHHHMX MEpex,
peaii3yBaTH aJTOPUTM 3BOPOTHOTO PO3MOBCIO/DKEHHS TMOMIJIKH JUIsl HaBYaHHS MEPExi,
JOCHIIUTH MOJKJIMBOCTI 3aCTOCYBAaHHS HEHPOHHMX MeEpeX Uil BHUpPILIEHHSA 3a7ay Teopii
MITYYHOTO 1HTEJICKTY.

3aBaannsa: 1. [IpotectyBatu nporpamy, mo Oyna po3pobieHa, Ui KOHTPOJIbHUX MPHUKIAIiB
(muB. puc.). 2. JIoCHiAWTH BILUIMB 3MIiHHUX MapaMeTPiB Ha IIBUAKICTh HaBYAHHS MEPEXkKi Ta
AKICTh poO3Mi3HaBaHHS 00pa3iB.3. B 3BiTI mpeacTaBUTH: 3aBIaHHS: PO3Mi3HATH CUMBOIH, SIKi
CKJIQJIAIOTh MPI3BUIIA CTYACHTAa; TEOPETUYHI BIiJIOMOCTI; TTOKPOKOBI pE3yJIbTATH HaBUAHHS
HM; pe3ynbTaTil po3ii3HaBaHH; TEKCT IPOTPaMH; BHCHOBKH.
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Tema 9. OcHOBY HEIiPOHHUX MePeEXK.

Poboma 7. BukopuctanHs reopii anantuBHoro pezonancy (TAP).

Meta pobotu: BuBunTy npuHIuUIY Ta AIropuT™ QyHkiionyBanHs TAP.

3aBaannsa: 1. PeanizyBatu ctpyktypy TAP mis 3agaui knacudikarii oopasis.

2. JlocnimuTy BIIMB Koe(illieHTY TOpPIBHAHHSA p© Ha KIJIbKICTh KJaciB 00pa3siB, IO
CTBOPIOIOTHCS B OJIOII1 pO3Mi3HABaHH MPHU MOCTIJOBHOMY IOJaBaHHI Ha BXig cuctemu. 3. [
po6otu nporpamu oopatu p=0,8 (cmyninw nopisnanns); =1 (koepiyienm nasuanns); N = 63
(kinoxicms 6im exionoco eexmopa); M = 25 (kinbkicme Heliponié Ons 3anam'smosyeanms
K1acie 06pasis).
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Tema 9. OCHOBU HEHPOHHMX MEPEK.

Poboma 7. BukopucTtaHHs TeOpii alaiTUBHOTO PE30HAHCY (npodosarcerits).

Merta poOoru: BuBUMTH NpPUHIMON Ta anroput™M (yHKILIOHYBAaHHS Teopii aJanTHBHOTO
pE30HAaHCYy.

3apnanus: 1. BianosigHo no anroputmy podotu TAP nonatu Ha Bxin 10 eTanoHHUX 00pasis,
ta 10 oOpa3iB s po3nizHaBaHHs. 2. [lepen0auynuTi MOXKIIMBICTD TOCHIIOBHO BUBOAY Ha €KpaH
BCiX KJaciB o0pas3iB, 110 30epexeHi B Imapi MOpiBHAHHA. 3. B 3BiTI mpeacTaBUTH: 3aBIaHHS;
TEOPETUYHI BIIOMOCTI (3 OJIOK-CXEMOIO aJropuTMY); MOKPOKOBI pe3ynbTatu HaBuyaHHA HM;
pe3yabTaTH pO3Mi3HABaHHSA, TEKCT MPOTPaMU; BUCHOBKH; Iepelik JiTepaTypu (He Menur 10
IMOCHJIAHB ).
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Tema 10. ''in0oke HaBYaHHSI TA 3rOPTOYHI Heli pOHHI MepeKi.

Po6oma 8. I1obynoBa niHiIiTHOTO perpeccopa Ha OCHOBI MEPIENTPOHA.

Meta podoTu: BuBueHHS anropuTMy MOOYIOBHM JIIHIKHHOI perpeciiiHoi Mojel Ha OCHOBI
MEPILENTPOHIB 3 BUKOPUCTAHHIM 010J1i0TeKH 3ac00iB IITMOMHHOTO HaBuaHHs TensorFlow.
3apnanns: [loOyayBaTu alropuTM HaBYaHHS HEHPOHHOI MEpexXi 3a 3aJaHUMU BX1THUMHU
nanuMu. CKJIacTH TMPOTPaMHHUMA KOJ aJrTOpUTMY MOOYIOBH JIIHIHOTO perpeccopa Ha OCHOBI
neprenTpoHa.
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Tema 10. I'tn0oxe HaBYaHHS TA 3rOPTOYHI Hel POHHI MepexKi.

Poboma 8. TloOynoBa JIiHIHHOTO perpeccopa Ha OCHOBI MEPIETITPOHA (IPOO0BICEHHS).

Meta poGoru: BuBueHHs anroputMmy MoOyaoBH JiHINHHOI perpeciiiHOi Mojeni Ha OCHOBI
MEPLENTPOHIB 3 BUKOPUCTAHHIM 010/1i0TeKH 3ac00iB IITHOMHHOTO HaBdaHHs TensorFlow.
3aBaannsa: [IporectyBatu nporpaMHUil KOJA aaropuTMy moOyJI0BHU JIiHIHHOTO perpeccopa Ha
OCHOBI NepLenTpoHa. BU3HaunTH CKIIaAHICTh ANTOPUTMY. BU3ZHAUNTH IIBUAKOIIO AITOPUTMY .
3poOuth BHCHOBKU. J[0 3BITY J0AaTH CKPiH-IIOTH KPOKIB IMPOLECY HaBUYaHHS HEHPOHHOI
MEPEXKI.




No Tema 3ausaTT4 / 1aH

Tema 11. PexypenTni mepexi (RNN). Tunu pekypeHTHHX HelipoHHUX Mepe:k. BidaioTexn
TensorFlow, Keras, Scikit-Learn.

Po6oma 9.Pexypentni mepexi (RNN). Tunu pekypeHTHUX HEHPOHHUX MEPEIK.

16 Merta podotu: Busuenns crpykrypu RNN Ta ii pi3HOBHIIB.

3aBaanns: [loOyayBaTu peKypeHTHY HEHPOHHY Mepexy B cepenoumt TensorFlow. Hasuntu
RNN mns mporHo3yBaHHS 4acoBUX psamiB. [lo 3BiTY noJaTH CKpiH-IIOTH KPOKiB Ipolecy
HaBYAHHS HEHPOHHOI MepeXi. 3poONTh BHCHOBKH.

Tema 11. PexypentHni Mepexi (RNN). Tunu pekypeHTHUX HelipoHHUX Mepe:k. BioaioTexku
TensorFlow, Keras, Scikit-Learn.

Poboma 9. Pexypentni mepexi (RNN). Tumm pexkypeHTHHX HEHPOHHHX MEPEK
17 (npo0oosHCcenns,). ' ‘

Meta po6otu: Buuenns ctpykrypu RNN Ta ii pizHOBHIB.

3aBaanns: [loOymyBaTtu peKypeHTHY HEMpOHHY Mepexy B cepenopuinl Keras. Hapuntu RNN
JUIS IPOTHO3YBaHHS 4YacoBHUX psiiB. [0 3BITY A0AaTH CKPIH-IIOTH KPOKIB MPOIECY HABUAHHS
HEUPOHHOI MEpexkKi. 3poOUTH BUCHOBKH.

Tema 11. Pexypenrtni Mepexi (RNN). Tunu pekypeHTHUX HelipoHHMX Mepek. BidaioTexkn
TensorFlow, Keras, Scikit-Learn.

Poooma 9. Pexypentni wmepexi (RNN). Tumm pekypeHTHHX HEHPOHHHX MeEpex
(npo0oosxHCeHHs).

Merta podoru: Busuenns crpykrypu RNN Ta ii pisHOBUIB.

3apaanns: [ToOyayBaTi peKypeHTHY HEHPOHHY Mepexy B cepenopui Scikit-Learn. Hapuuntu
RNN mist mporHo3yBaHHST 9acoBuUX psimiB. Jlo 3BITY J0AAaTH CKPIH-IIOTH KPOKIB IMPOIECY
HaBYaHHS HEHPOHHOI Mepexki. 3poOUTh BUCHOBKH.
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Jlnist 3apaxyBaHHS P aKTUIHOT poOOTH 3700yBaY Ma€e 3MOTY HaiaTu cep TUGikaT (a0o HIIHIA JOKYMEHT)
npo TMPOXOJ/UKEeHHs KypciB Ha miatgopmax Prometheus, Coursera Ttomo Ta 3a yMOBH CIIBIaiHHS
HATp aBJIEHOCTI KypCiB OJI0KY OCBITHROT KOMITOHEHTH

4.3. 3aBaaHHA 1J19 caMOCTiliHOI podoTH
4.3.1. 3azanwvni nonoxcenns

OpmHUM 3 OCHOBHUX HANPsIMiB YCHIITHOTO 3ACBOEHHS MaTepialliB HABYAIbHOI JUCITUILUTIHH €
caMocCTiiiHa po0OTa CTYJIEHTIB HaJ OCHOBHOI ¥ JOJAaTKOBOKO JITEPATypoOl0 3 BHUBYCHHS W
BUKOPUCTAaHHS Cy4YaCHHX KOMIT FOTEPHHMX TEXHOJIOT1H PH pillleHH1 BUMipPIOBAIBHUX 3a]a4.

OcHOBHUMU 8UOAMU CAMOCMIUHOL poOOmMU €

1. BuBueHHs JEKIIHOTO MaTepiay.

2. BuBueHHs peKOMEH0OBAHOI JTITEpaTypH.

3. BuBueHHs TEpMiHIB1 OCHOBHHX MOHATH 3 TEM HaBUAIBHOI AUCIHUILTIHH.

4. IlinroroBka 10 J1abopaTOPHUX 3aHATH 1 pO3po0OKa €CKi3iB JOKYMEHTIB 3 KOXKHOT JIabopaTOpHOI pOOOTH.
5. IlixroToBKa 70 TECTOBOIO KOHTPOJIIO 3 HABYAJIBHOI IUCIUILIIHH.

6. PoGoTa 3 onpaifoBaHHs Ta BUBYCHHS PEKOMEHI0BAHO1 TITEPaTypH.

7. Cucremaru3ailisi BABYCHOTO MaTepiaity nepes iCiuTOM.

4.3.2 00086’a3K08i 6uou camocmiitnoi pooomu

dikcoBaHU TMEPENiK TeM I BAKOHAHHS 1HIWBIIyaJIbHUX 3 JUCIHUILUTIHU Y CEMECTpPi CTyJeHTaM
HE TIPOTOHYEThCSA. TeMU OOMPAIOTHCS CTYACHTAMHU CAaMOCTIHHO Ta € 3ac000M MOTIHOJICHHS 3HaHb PO
QIITOPUTMU Ta 3aCO0M 1X MOOYIOBH, K1 PO3TISAAIOTECS B MEKaxX TUCHUILIIHU. KpiM Toro, MoxyTh OyTH
PO3TISTHYTUMH JIesIKi cielu(iuH1 BUKOPUCTAHHS METOJIIB Ta aITOPUTMIB.

Temu 1HAWBIAyaTbHUX 3aHITHh Y3TOJUKYIOTHCS 3 BUKIATA4eM IPOTITOM CEMECTpPY, JO MOYaTKY
3aJ11IKOBOTO THXKHSI.



Temu iHpopMamiHHMX MOBIAOMIICHb CIIBHAAlOTh 3 TEMaMHU Ta OCHOBHUMH IMHTaHHSMHU, SKi
PO3TIISMAOTHCS HA JICKI[iAX. B iHpopMaIiifHIX TOBIIOMIICHHSIX TaK0X MOXYTh PO3TJISAATHCH HOBITHI
3aco0i Ta MeTOAM B chepi 0OUHUCITIOBATBHUX aJITOPUTMIB.

4.3.3. /looamkogi memu 014 camocminunoi pooomu
1. 3acrocyBanns cucteM MH ans iHbopManiiiHO-aHATITUYHOTO 3a0e3MeyeHHs] TPUUHSATTS pilieHb (Ha
OCHOBI 00paHOTO NMPHUKJIIALY).
2. OcHoBHI ¢opMHU NOJaHHS U criocoOu nosicHeHHs (1HTeprpeTanii) pe3yiabratis MH.
3. OcHOBHI eTamnu aHaji3y i iHTepIpeTallii JaHuX.
4. Ctparerii yBeJieHHsI, TIOJaHHS ¥ opraHizaiiii BUXiJHUX JaHUX B 1HPOpMaIliiHUX cucTeMax 3 MH.
5. BumiproBasibHi KX, TOIAHHS 3MIHHUX, YBEJICHHS i pellaryBaHHs JaHHX.
6. Tpancdhopmaris qanux i gaitni y merogax MH (Ha oOpanomMy MeTOIi, TPUKIIA I PIIICHHS 3aBIaHH).
7. OcHOBHI criocoOM 3aBaHTaXEHHS JaHMX y cucTteMu MH 3 pi3HHX JKepesd, y TOMY YMCIi Ha OCHOBI
ODBC.
8. OO’emnanHa ¥ arperyBaHHs (¢aimiB) maHuxX y iH(QOpPMAamiifHO-aHATITHYHUX CHCTEMax i3
3acTocyBaHHSIM 3ac00iB MH.
9. ba30Bi pO3BIAHUIIBKI METO/IM aHAJII3Y NAHUX.
10.Tabauuni cnocoOu noganHs pe3ynbratie MH.
11.3acTocyBanHs METOIIB 1 3ac001B KapTorpadii i aHami3y JaHUX W 1HTEpHIpeTallii Horo pe3yJbTaris.
12.IToOynoBa ¥ inTeprpeTanii KapT Bisyaiizawii 3ajexHocTeil (Ha 0OpaHOMY MPHUKIAAl, Y TOMY YHCII -
aHaJi3y KaTeropialbHUX TAHUX ).
13.IToOynoBa, 3acTOCyBaHHS Ta IHTEpIpeTaLlii KapT KaTeropiaJbHUX JaHUX.
14.ITinroToBKa 3BiTiB Ta €KCIOPT PE3yIbTaTIB aHai3y 13 cucteM MH.
15.Knacu4ani MmeToau 6araToMipHOTO CTATUCTUIHOTO aHATI3Y.
16.Ponb 1 MicIie METOIB KJIACHYHOTO CTATUCTUYHOTO aHAIi3y Il pO3B’si3aHHsI OCHOBHHX 3aBaanb MH.
17.3acTocyBaHHs METO/IB KiIacu(ikaiii i KacTepu3artii [uisi CerMeHTAaIlil TaHUX.
18.BukopucTtanHs AepeB pillleHb Y 3aBIaHHAX Kiacudikallii (Ha oOpaHOMY MPUKIALTI).
19.KoMIoHEeHTH i MOJIelTi 9acOBUX PSAAIB (TpEHa, CE30HHOCTI, IIUKITY, BUTIAIKOBOTO KOMIIOHEHTA).
20.BBenieHHs B HEMPOHHI MEPEXi: OCHOBHI MPUHIIMIIY OpraHizaiii, moOy10oBH i 3aCTOCYBaHHS.
21.Pimenns 3aBnanp kinacudikaiii HEHpOHHUMHU MEpeKamMu (Ha 0OpaHOMY MPUKIIAI).
22.3acTocyBaHHS HEHPOHHUX MEPEX J0 3aBAaHb perpeciiHoro anauizy (Ha oOpaHOMY IPUKIIAII).
23.3acTocyBaHHs HEHPOHHUX MEPEX J0 3aBlaHb IPOTHO3YBAaHHS 4YacoOBUX pslniB (Ha oOpaHOMY
HPUKIIATI).
24 JlepeBa pillleHb, TPUHIMIN I1XHBOI MOOYJOBH, MPAKTHYHOTO 3aCTOCYBaHHS ¥ 1HTeprperarii
pe3yIbTaTiB (XapaKTepUCTHKA IEPEB).
25.Anani3 3a IOTIOMOTOIO JiepeBa pillieHb: 3BUYAiiHI 3aBJaHHS aHali3y 3a JOMOMOTrOI0 JIEpeBa PillleHb,
o0acTi ToJ1aTKa aHalizy 3a IOTIOMOTOI0 JIepeBa PillleHb.
26.3acTocyBaHHs IepeBa pillieHb A Kiiacudikallii (Ha 00paHOMY MPHUKJIIATI).
27.3acTocyBaHHs IepeBa PillieHb I TPOTHO3YBaHHS (Ha 00OpaHOMY MPUKJIAI]).
28.IlopiBHsIbHMM aHami3 3aco0iB (cHcTeM) aHaii3y W NMPOTHO3YBaHHS Ha OCHOBI JIEpeB pillleHb (Ha
MPUKIIAJIl HE MEHIIIE TPhOX CHCTEM).
29.ABromaru3allisi BAKOHaHHs ITOBTOPIOBAaHUX 3aB/aHb y cucremax MH.
30.00’eqnanHs ¥ arperyBaHHsa ((aitniB) maHux B 1HGOpMaliiiHO-aHATITUYHUX CHUCTEMax 13
3acTocyBaHHSIM 3ac00iB MH.
31.CtBOpeHHS 3BITIB W €KCIOPT pe3ynbTaTiB i3 cucteM MH y pi3Hi mogatku (Ha TpuKiIaai oOpaHoi
CHUCTEMMU).
32.BruuB po3MipHOCTI i 00CATIB BUXITHUX JaHUX HA BUOIp 1 3acTocyBaHHs 3aco0iB MH.
33.MeToau aHai3y Pi3HOTUITHUX EKCTICPUMEHTAIBHIX TaHHX.
34.3acTocyBaHHs TeHETUYHUX AITOPUTMIB JJIs aHAMI3y AaHuX (Ha npukiazi nakera SNN).
35.0pranizanist i peainizaimisi ONTUMAIBHOTO BHOOpY CTPYKTypu W mapameTpiB mojaeneir B MH (nHa
oOpaHOMY MPUKIIAII).

4.3.4. Bubipkosi éuou camocmiitnoi pooomu
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CryneHTaM IpOMOHY€ETHCS BUKOHAHHS TBOPYUX 3aBAaHb JUI CAMOCTIHHOTO OIpaIfOBaHHs (OJHE —
3a BUOOPOM CTyJCeHTa). BUKOHAHHS TBOPYHX 3aBIaHb HE € 000B’I3KOBHM, aJie MOXKe OYTH 3apaxoBaHE SIK
3aJliKOBE 3aBIaHHS, 110 HaJae MaHCc HabpaTu OakaHy KiJbKiCTh 0aliB 10 cecii.

Koxne TBOpue 3aBnaHHs OLIHIOETBCA B 10 OanmiB Ta sBisge coOO0 MPAaKTHUYHE 3aBAAHHS 3
BUKOHAHHSI IEBHUX AJITOPUTMIB 200 OKpEMHUX MPOTPaMHUX MOIYIIB.

3a pe3ysibraTaMH BUKOHAHHS TBOPYOTO 3aBJaHHS CTYACHT TMOBHHEH O(DOPMHTH 3BIT, B SKOMY
OyAyTh 3aJIOKyMEHTOBAaHI Ha CKPiH-IIOTaX IMOCIIJOBHO BCi /il 3 BUKOHAHHS 3aBJaHHS, 10 OTPUMAHHS
KIHIIEBOTO PE3yJIbTATY.

[InanoM HaBYaJIBHOTO IIPOIECY NepeadauyeHO BHUKOHAHHS CTyJIeHTamMu KypcoBoi poootu (KP).
MeTtoan4Hi BKa3iBKH 3 pekoMeHaamisMu 1moao BukoHanHs KP: INoxwuit O.I1., Kanminina 1.O. Metoau ta
CHCTEMH Ta MAIIMHHOI0 HaBUYaHHs: MeToauuHi BKa3iBku 10 BuKoHaHHSI KP. — Mukomnais: Bug-so MIT'Y
im. [Tetpa Morumu, 2021 3naxoautbes B Moodle3.

IIpuKAa] 3aEIaHHA Ha KYPCoBY podoTy
JABTAHHA
Ha KYpcoBY podoty
3 JHCHHILTIHHE «Memodu ma cucmeMi MaWUHHOZ0 HO Y aHHAR
CTYACHTY
TPYNH

Bapianm Ne

1. Tema poboTtn
Pospobramonem xracerdiramii Ha o CHOBL CTPYETY POBAHIK
O aHIX.

2. Bxignigani gas podomn

3HAUeHHA NPHHAKE T2 EeKTOPIE 33 J2¢TECA B 3ATe#HOCTL
ELN CTPYVETYPOEINO] EMOIPEE I7TA KOEHOIO EIPLaHTY OKpPeno.

1) EFsHaueHHA GOpPMATY CIPVETVPOEAHEK JAMTK, TP HIHARIT

Ny Mo N

@) BeETopH (00 exTr): My, M. M

E) 3HAYSHHT MPHIHAEY 0 KOEHOMY EEETOPY.

TTpurnad BXIIHEX JaHNX 19 3ABTHHA K12 crisanmi
Passenger

embarked Toura nocamss (C —Mepoyp, Q—Keinctays, 5—
Cayrremmromn)

boat PATYEAIBHA OLTHOIER

body izenTHdixa IMHIE HoMep TiTa

home.dest Jin 200 Miclle IPHIHAYSHHA

[TosHaweHEA Poz'AcHeHHR
class EIacmacasnpa (] — mepmmed, 2 — apyre, 3 —

TpeTIH)

survival srmEanHa (0 —m, 1 —Tag)

Hame in'a

58X CTATH

age BiK

sibsp FLIBFEICTE OpaTE, cecTep 200 modpyaEckd Ha DopTy

parch ELTBEICTE D2 TEEE 200 JiTefl Ha GopTy

tickei HOMEp KEITEZ

fare Taprd macasepa

cabin EARTA

3. Etanu odpodru JaHHET

301p ZAHHK, O9HCTE J3HHX, CTEOp SHHA NP HSHARE, BHOIpEA
JAHMK, 3aMINTSHHA JaHEX, HOpMATIsams JaHm, pedakTopinr,
CTEOP eHEHA MO JeTl, OLIHED MO TeTl, 0IITHMSAA Moge/, MATPHIA
HeTogsocTed, Fprea ROC, spHea HaBuaHna, posTopTad MoJe.

aysamcenna! oa  pose’zsry  sajauwl  HeoOXigHO
EMEOpPHCTANEA MOER Pyifion Ta D10mI0TesH pandas.

4. 3micT MoACHI B IEHOL 32THCKH

& AFOTAIA.

s 33ENaHHTHAKYPCOEY poloTy.

¢ IlocTamoExasa gad.

o Poze'AsaHEA saENaHHA ETacH$IEAINi Ha OCHOEl METOIIE
MANTMHHOTO HAEYAHHA (331292 E1acidirami of exTis mpH
MISEHIH CHTY ).

¢ Pesyaerar knacmbizami, Horo o0IpyHIVEQHHA.

+ BrcHOBEHL

o CIHCoE BHEOPHCTIHNX Taep et mrepatypr(13-20
HaAMeHVEIHE ).

5. Iepenir rpadiunore maTepiaTy

[NofcHROEATEHA  SAaMECEA  MICTHTE  PHCYHEN, IO
33 0esIetyHTE LTFOCTPAITES PesyIBTATIE po0oTH, a Tarow Power-
Point mpesesramto (10-12 caafms).

Jaysamcerna! oA saxmery EypcoBoi poDOoTH Hepen KoMICIH
EO#EeH CTVISHT TOTVE TeKCT JONOEL (Z0 5-7 XBHTHH).
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IIpuKAa] 3aEIaHHA Ha KYPCoBY podoTy
JABTAHHA
Ha KYpcoBY podoty
3 JHCHHILTIHHE «Memodu ma cucmeMi MaWUHHOZ0 HO Y aHHAR
CTYACHTY
TPYNH

Bapianm Ne

1. Tema poboTtn
Pospobramonem xracerdiramii Ha o CHOBL CTPYETY POBAHIK
O aHIX.

2. Bxignigani gas podomn

3HAUeHHA NPHHAKE T2 EeKTOPIE 33 J2¢TECA B 3ATe#HOCTL
ELN CTPYVETYPOEINO] EMOIPEE I7TA KOEHOIO EIPLaHTY OKpPeno.

1) EFsHaueHHA GOpPMATY CIPVETVPOEAHEK JAMTK, TP HIHARIT

E PR PP B

@) BeETopH (00 exTr): My, M. M

E) 3HAYSHHT MPHIHAEY 0 KOEHOMY EEETOPY.

TTpurnad BXIIHEX JaHNX 19 3ABTHHA K12 crisanmi
Passenger

embarked Toura nocamss (C —Mepoyp, Q—Keinctays, 5—
Cayrremmromn)

boat PATYEAIBHA OLTHOIER

body izenTHdixa IMHIE HoMep TiTa

home.dest Jin 200 Miclle IPHIHAYSHHA

3. Etanu odpodru JaHHET

301p ZAHHK, O9HCTE J3HHX, CTEOp SHHA NP HSHARE, BHOIpEA
JAHMK, 3aMINTSHHA JaHEX, HOpMATIsams JaHm, pedakTopinr,
CTEOP eHEHA MO JeTl, OLIHED MO TeTl, 0IITHMSAA Moge/, MATPHIA
HeTogsocTed, Fprea ROC, spHea HaBuaHna, posTopTad MoJe.

aysamcenna! oa  pose’zsry  sajauwl  HeoOXigHO
EMEOpPHCTANEA MOER Pyifion Ta D10mI0TesH pandas.

4. 3micT NOACHHEATEHOI 3ATHCKH

s ApoTama.

s 33ENaHHTHAKYPCOEY poloTy.

¢ IlocTamoExasa gad.

o Poze'AsaHEA saENaHHA ETacH$IEAINi Ha OCHOEl METOIIE
MANTMHHOTO HAEYAHHA (331292 E1acidirami of exTis mpH

ITosgagenss Poz’acHenss MISEHIH CHTY ).
pelass EIacmacasnpa (] — mepmmed, 2 — apyre, 3 — ¢ Pesyaerar knacmbizami, Horo o0IpyHIVEQHHA.
TpeTii) » BrcHoEmm

survival exEEarHa (0 —m, 1 —1aE) o CHHCOE BHEOpHCTAHIK gaep et mreparype | 15-20

name inr'a HaAMeHVEIHE ).

58X CTATH

age BiK 5. Iepenir rpadiunore maTepiaTy

sibsp FLIBFEICTE OpaTE, cecTep 200 modpyaEckd Ha DopTy [ogcHroEadeHa  SamECEd  MICTHTE  PHCVEEER, M0

parch FLIEFICTE DA TEEE 200 giTef Ha DopTy 33 0esIetyHTE LTFOCTPAITES PesyIBTATIE po0oTH, a Tarow Power-

ticket HOMEp KEITEQ Point ITFIESEI'HEUjI'D |:1 0-12 Cﬂﬂfﬂjﬁ}.

fare Taprd macasepa

cabin [p— Jaysamcermn! na saxmcTy Evpcoboi poQOTH Hepel EOMICIH
EO#EeH CTVISHT TOTVE TeKCT JONOEL (Z0 5-7 XBHTHH).

4.4. 3abe3nevyeHHS OCBiTHHOIO MPOLIECY

HoyT6yk, mpoexTop, ekpaH.
Kommuiekt cnaiia-npeseHTariiii mo Kypey.

e [Iporpamue 3a0e3neyeHHs A1 JEMOHCTPALIH caai1-pe3eHTamii.

5. IlincyMKOBHII KOHTPOJIb
KoyxkHe 3aimikoBe 3aBIaHHS CKIQJAETHCS 3 TECOPETHYHOI Ta MPaKTHYHOI yacTwHHU. [lepemik

TCOPCTUYHUX IIUTAHb HaBel[eHI/II;'I HHXKYC!:

Pannsg apxitextypa [IIHM.

AcoriaTiBHI MallliHU.

MarmmHau OIOpHUX BEKTOPIB.

0. Kaptu camoopranizaiiii.

1. HeiipoauHamigHe mporpamMyBaHHSL.
12. ApxiTeKTypa peKypeHTHUX MEPLK.
13. Mepeska Xomndinaa.

14. Mepexa XeMMiHra.

15. Mepexa Koxonena.

16. Mepesxi 3yCTpi4YHOTO MOIMIUPEHHS.

17. CroxacTuuHi Mepexi.

RROoOo~No O R~WDNE

B3aeMo03B's130K IepcenTpoHa i 6aliecoBChKOro KiaacudikaTopa B rayCCOBOM CEPEIOBHIIII.
AnropuT™M MiHiMi3aIlii cepeIHLOKBAIPATHYHOT TOMUJIKH.

Jliniitauii GimeTp, MOOYMOBAaHUH IO METOy HAHMEHIITNX KBAJPATIB.

[lepeBaru i oOMexeHHSI HABYaHHS METOJIOM 3BOPOTHOTO MOIIUPEHHS.

HaBuanHs 3 BunTENEM SK 3a7a4a OIITUMI3AIil.

[opiBusinas Mepex RBF i1 6araTomapoBux nepcenTpoHiB.
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18. PanmianpHo-0a3ucHa Mepexa. Apxitektypa RBF. HaBuanus RBF.
19. KorHuTpoH i HEOKOTHUTPOH.

20. Mepesxi Ha OCHOBI aJal TUBHOTO TEOPiil aIalITUBHOTO PE30HAHCY.
21. Tenernuni anroput™mu 1 IITHM.

22. KackaaHo-KOpesIiiHI Mepexi.

23. Mepexa 3 elleMeHTaMM 3aTPUMKH CUTHATY.

24. Metoau CipolIeHHS CTPYKTYpU Mepek. MeTonu BuiajieHHs BariB. MeToIu BUJaICHHS] HEUPOHiB.
25. AcoriaTiBHA ITaM'Th. AJITOPUTMH HaBUYaHHS aCOI[IaTUBHOI ITaM'sITi.
26. Meroau naByanHs [ITHM.

27. IIporpamui makeTH s peaiizaiii i Bukopuctanas [ITHM.

28. Mepexi 3 mepeTBOPECHHSIM BX1THOTO TIPOCTOPY.

29. EBomoniiiHe mporpaMyBaHHS Ta €BOJIIOIIMHI CTPATETii.

30. Heiipo-da33i cucteMu.

31. Cuctema HepOMEPEKEHOTO MOHITOPHHTY AKTUBHOCT1 KOPUCTYBaYiB y KOMII IOTEPHUX CHCTEMAX.
32. CranaaptHi Mmoau(ikallii METO Iy 3BOPOTHOTO MOITHPEHHSL.

33. AnropuT™M# €BpUCTHYHOTO MOIIYKY.

34. AreHTH, IHTEJIEKT Ta €BOJIIOLIIS.

35. [HTenexTyanbHi areHTH.

36. CToxaCTUYHUH i AX1/1 A0 OIUCY HEBH3HAYEHOCTI.

37. llITy4yHi iMMyH1 CUCTEMU Ta IX BUKOPUCTAHHSL.

38. HeuiTki Moelni 09iKyBaJIbHOTO 3HAUCHHSL.

39. HapuanHs HelipoMepexk 3a JOMOMOTOI0 TeHETHYHUX alTOPUTMIB.

40. OcHOBHI MOHATTS 1 MPUHITAIIA MAIIIMHHOTO HaBYaHHSI.

41. JlaiiTe BU3HAYCHHS IHTENEKTyaIbHUX 00U CIICHD.

42. KopoTka icTopuyHa JI0BiJIKa PO PO3BUTOK TEOPIi IITYYHUX HEUPOHHUX M EPEK.

43. BynoBa 610J10T19HOTO HEWPOHA.

44. Ityynuit He¥poH Ta akTuBaiiiiHi GyHKii. HaBeniTe npukiaau pisHUX QYHKITIH aKTUBALIii.

45. TlosicHUTH MOXKJIMBOCTI KOKHOTO 3aco0y HaBuaHHs HM.

46. YuM BiApi3HAETHCS HABYAHHS Mik co00r0 3acobu HaBuanHss HM.

47. sIxi 6yBarots LIIHM, BigHOCHO iX TOmosorii? HaBeniTh mpukiaam.

48. bynoa Ta anropuT™ (QyHKIIOHYBaHHS O1HAPHOTO MEPLENTPOHA.

49. TIpoGnema NiHINHOT pO3ALIBHOCTI TOCIIPKYBaHOI 00J1aCTI.

50. B yomy mossirae 3MicT aNrOpuTMY HaBYaHHS nepcentpoHa Pozen6iarra?

51. HaBeniTh mpuKIIau 3aCTOCYBAaHHS OJTHOIIIAPOBOTO MEPCENTPOHA.

52. Y yoMy moJsira€e 3MicT alropuTMy 00epHEHOT0 MOIIHPEHHS TOXUOKHU?

53. 3a IKUM ONTUMI3aIiHHIM METOJIOM (DYHKITIOHYE QJITOPUTM ?

54. SIke 3HAUEHHS IS ANTOPUTMY Ma€ QYHKITisI TOXUOKHU?

55. Iy po3B'A3Ky SKHX 33Jja4 3aCTOCOBYEThCS IAHUH aIropuT™?

56. SIxi nepesaru Ta Hepoiku back propagation?

57. YuM BiIpi3HAETHCS HABUAHHS 3 YUUTEJIEM BiJ] HABYaHHS 0e3 yuuTens?

58. SIki icHYIOTh METO/IM HaBYaHHSI HEHPOHHUX MEPExK?

59. Jlo sikoro kjiacy HaBYaHHS BIAHOCUTHCS HABYAHHS METOIOM OOEpHEHOTO MO PEHHS TOXUOKH -
710 HaBYaHHs 0€3 yUuTels 4u 3 yuurenem?

60. Yomy nopsi10K npea'sBIeHHs IPUKIIA/IiB B HaBUAIbHIM BHOIPIIi MOXKE BIUIMBATH HA SIKICTh
HaBYaHH:?

61. SIk BIIMBa€ 3MEHILEHHS KIJTbKOCTI BXiJHUX HEHMPOHiB HA (DYHKIIOHYBaHHS

62. mepexi?

63. SIki BIacTUBOCTI MOBMHHA MaTH (YHKIIisl aKTHBALli TPY BUKOPUCTAaHHI JITOPUTMA 0OEPHEHOTO
HOLIMPEHHS NOXUOKH?

64. Y yomy nosnsrae ocoOnuBicTh HaBYaHHS 3a anroputMom Delta-Bar-Delta?

65. SIki eBpUCTHKH BUKOPUCTOBYIOTHCS B anroputmax Delta-Bar-Deltata Enhanced Delta-Bar-Delta?

66. [IpokOMEeHTYITE aNTOPUTM MPY>KHOTO TOIIUPEHHSL.
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67. YV yomy mnosnsrae ocHOBHa izes anroputmy Quick Propagation?
68. OxapakTepu3yiTe 3arajbHy MPOIEIypPy SBOJIIOMIHHUX O0UHCIICHb.
69. OxapakTepu3yiTe METOH €BOIIOIIMHOTO MPOTrpaMyBaHHsI Ta €BOJIOIMHUX CTPATETIH.

Tunoei mecmoesi 3a60anns

1. HazpiTe eneMeHTH MATEMAaTHYHOI MoZem GopMATEHOTO HeHpoHa.
a) Cymatop
b) Curamc
¢) MpuomHHEK
d) JimemEnK
g) 3e'Ti0K
2. Axuit KOMIIOHEHT EXOJHTE J0 CKIATY HeHpOCeTeEoro IHTEMeKTYAIEHOTO Omoky”
i) Bumtems
b) Cunamc
¢) Cymatop
d) Komtpactepa
g) Mepema
3. Hazeite meTom GopMYEAHHA 3HAYEHE EHXITHHY NapaMeTpiE HeHponuepeki.
3) OntEMizamiz
b) Ercmeptra
¢) CIaTHCTHYHHHA
d) HemniiHOro NporpaMyEaHHEA
¢) HafweHIIHY KEATIpAaTiE
4. HazeiTe MeToIH NONepeIHEO] 00pODKH JaHHX NPH BHEOPHCTAHHA HeHPOHHHX MEpEX I714
BHPIMSHHET 33734
a) PimETpamia
b) 3amoEHeHHI OPONYCKIE ¥ JaHHX
¢) IlpopimsvEaHHA
d) ILigcyMOEVEARHHA
¢) VcepeoHeHHA
5. HazeiTe MeTOI HAEHUAHHA DaraToapoEHX HeHPOHHHX Mepex
a) LleHTpy HEEHIHAYSHOCTI
b) Ceummerc-MeToq
€} 3EOpOTHOrC MOMHPEHHA MOMEIEH
d) Hafirrermay KBaIpaTie
g) Jucrepciinnil agams

Tunoegi 3a0aui 01s po3e’a3aHHns

IpakTuuna pod6ora Ne 0: Asnropurmu kiaacupikanii. AJIrOpuTM CTBOPEHHH 0 alieciBCbKOro
KJaacugpikaropa

Beryn. HaiBuuit OaiieciBebkmii: kiacugikarop (Naive Bayes classifier) - me npocruit
KJacuQpikaTop, 3aCHOBaHMHM Ha BHUKOpPUCTaHHI TeopeMu baileca, ska omucye HMOBIpHICTH MOMIT 3
ypaxyBaHHSM HOB'sI3aHUX 3 HUM YMOB. Takuii knacudikaTop CTBOPIOETHCS 3a IOTIOMOTO0 TPUCBOIOBAaHH S
MITOK KJIACiB €K3eMIULIpiB 3amadi. OCTaHHI MOJAIOTHCA Y BUTJISAI BEKTOPIB 3HaUeHb 03HaK. [Ipu mpomy
BBAXKAETHCS, 110 3HAYCHHS OY/b-SKOTO 3a/aHOI O3HAKM HE 3QJEKMTh Bijl 3HAUYeHb iHIIMX O3HAK. Moro
MPUTIYIICHHS MPO HE3aJeXHICTh PO3MIAHYTHX O3HAK 1 CTAaHOBUTH HAIBHY 4YacTHHY O0ail€CiBCHKOTO
Kiacudikaropa.

[Mocai10BHICTH BUKOHAHHS NPAKTHYHOI po00TH.

Jlns1 cTBOpEeHHSM HaiBHOTO 0aii€CiBCHKOTO KilacudikaTopa HE0OXiaHO:

1.CrBopuTH HOBHII (haiin Python i iMmmopTyBaTH HACTYIIHI ITAKETH.
import numpy as np
import matplotlib.pyplot as plt
from sklearn.naive bayes import GaussianNB
from sklearn import cross validation
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from utilities import visualize classifier
2. 3aBaHTaXUTHU BXiAHI JNaHHI 3 (aliay data multivar nb(N).txt 3a BiamoBigHUM BapiaHToMm (N-
HOMEp BapiaHTa 3a )KypHaJoM).
3. CtBopuTH OaiieciBcbkuil KinacugikaTop. B nanomy BUMaiKy BUKOPUCTOBYETHCSI TayCCOBCKHI HaiBHUI
OaifecoBckuil kiacudikatop, B SKOMY TependadaeTbes, 10 3HAYEHHS, acOlliiioBaHi 3 KOXKHUM KIIACOM,
TI0TH 32 3aKOHOM po3mnoainy ['aycca.

# CrBOpeHHa HalBHOTO BalieciBcbkoro kKJjacubikxaTopa

classifier = GaussianNB()

4. IlpoBecTn HaBUaHHS Ki1acu(ikaTopa, BAKOPUCTOBYIOUH TPEHYBAJIbHI JaHi.
3anmycTuMo Ki1acudikaTop Ha TPEHYBaJIBHUX TAHUX 1 CIPOTHO3YEMO PE3YJIbTATH.

# HpOI‘HOByBaHHH 3HaA4YEeHb IOJId TPEeHYBAJIbHMX ITaHUX

y _pred = classifier.predict (X)
5. OGuucautu sxicTh (accuracy) 1 kiacugikaropa, HOpiBHABILM NeperdadeHi

3HAUEHHS 3 ICTHHHUMH MITKaMH, a MOTIM Bi3yasli3yBaTH pe3yJibTar.
# OfumciieHHsa 4KoCTl kJjacubixarTopa

accuracy = 100.0 * (y== y pred) .smn() / X.shape[O] print("Accuracy of Naive Bayes
classifier =", round(accuracy, 2), "%")

# Bisyanisauia pesynsTarie poborm kynacudpikaropa visualize classifier(classifier,
X, v)
6. [TinroryBatu 3BIT.

«0» eapianm icnumogozo o0inemy 3 3a3HAYEHHAM MAKCUMAIbHOI KITbKOCMI 0aie
3a KOJCHE 6UKOHAHE 3A60AHHA:

No [Muranus Oinerta MakcumanbHa KiJTbKiCTh OamiB
1 | l'onoBHI 3aBIaHHS Ta TPOOJIEMH MAIIMHHOTO HABYAHHSI. 10
5 JepeBa npuiiHaTTA pimieHb. AHcam6iieBi metoau MH. 15
HageniTe mpukiaam.
3 | BatieciBcbkuii knacudikaTop. [Ipukiiag BAKOPHCTAHHS. 15
Beboro 40

6. Kpurepii oniHioBaHHsA Ta 3ac00U AiarHOCTUKH Pe3yJIbTATIB HABYAHHA
@) 01151 OeHHOI hopMu HABUAHHS:

No Bup misiieHOCTI (3aBIaHHS) MaxkcuMaiibHa KiJIbKiCTh OaIiB
1 | IlpakTtmunHa po6ota Nel 5
2 | IlpaktruHa po6ota No2 5
3 | Ilpaktruna pobota Ne3 5
4 | IlpakTuuna po6ota Ne4 5
5 | [Ipaktuuna pobota Ne5 B
6 | Ilpaktumuna pobota Ne6 5
7 | Ilpaktuana pobota Ne7 5
8 | IIpakTuuna poboTa Ne® 5
9 | Ilpaktuyna pobota Ne9 5
10 | Buxonanus KOHmMpOIbHO2O MECMOB8020 3A80AHHS 5
11 | CamocriiiHa poboTa cTyJeHTA 10
12 | Pa3om 3a cemecTp 60
13 | Icnut 40
14 | Beboro 100
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Kpumepii oyinosanns 3a60ans 011 00CACHEHHA MAKCUMATbHOT

Ki1bKOCmi 0alie npu 6UKOHAHHI NPAKMUYHUX POOIm

Maxkcumanvha Kinekicms 6anié (6i0nogiono 0o nonepednvoi madauyi) — CTyI€HT 3 BUCOKOIO SIK1CTIO
CaMOCTIMTHO BUKOHAB BECh 00CST pOOIT, BIAMOBIAAE HA BCl MUTAaHHS, TTOB’I3aH1 3 BAKOHAHUMHU POOOTaMHU,
Ta poOUTH J0ATKOBI PO3pPaxXyHKH, SKi HOMY NPOIOHYE BUKJIAAa4y. Y BHKJIaJadya HEMae MpeTeHsid moao
peasizarii Ta BUMOT JI0 BUKOHAaHHS POOOTH.

4 6anu — CTyAEHT 3 JOCTaTHBOIO SIKICTIO BUKOHAB BCi 3aB/IaHHS, ajie B Mpoleci poOOTH BiH poOUB
JIesIK1 TIOMMJIKH, SIKi, TICII BKa3yBaHHS HA HUX BHKJIAJa4yeM, CaMOCTiHHO BUMpaBisiB. Ha neski mutaHHs
BiH BIAMOBiJa€ 3 MOXMOKOI. 3ampONOHOBaHI BUKIJIaJaueM JOAATKOBI PO3PAXYyHKU POOHTH 3 JESKOIO
nmoTyroro. He BCi BUMOTH 10 BUKOHAHHS POOOTH JOTPUMaHI.

3 6anu — CTYACHT CaMOCTIifHO BUKOHAB BCi pOOOTH, alie SKICTh peamisaiii HeJoCcTaTHs (IOMUJIKA
MIPU pO3paxyHKax, He BC1 BAMOTH JI0 poOOTH Jo0TpuMaHi). Ha muTaHHs 11040 BUKOHAHHS POOIT BiANOBIa€
HE 30BCIM UITKO. € MOMMJIKHU MPHU BiIMTOBIISIX.

2-1 6anu — CTyIEHT CaMOCTIMHO BUKOHAaB HE BC1 pOOOTH, MPHU IIbOMY AKICTh pealizallii HeJoCTaTHs
(TOMUJIKK TIpH pO3paxyHKax, HE NOTPUMYETHCS BHUMOT 110 opopmileHHs poboTH). Ha muranHsa momo
BUKOHAHHS pOOIT BiANOBI A€ HE YiTKO. € rpy0i MOMWIKH IIPH BiAMOBIISIX.

0 6anie — CTYJEeHT HE BUKOHAB BeCbh oOcsAr pobiT, ad0 BUKOHAB 3 rpyouMu nomuikamu. Bin mae
npobiaeMu 3 po3paxyHKaMH, HE 3Ha€ TEOPETHYHOIO Marepialy, MporpaMHa peasi3alis HE BiJIIOBIiJa€
MOCTaBJIEHUM BUMOTI'aM.

[Ipu oTprMaHHI HE33A0BUIBHOT OI[IHKM CTYAEHT Ma€ MPaBO BUIIPABUTH BCl MOMMIKHA 200 BUKOHATH
HOBI BapiaHTH 3aBlaHb, SKIIO BUKJIAIa4d HEBIEBHEHHH, IO CTYJCHT BHKOHAB iX caMocTiitHO. Takuii
BapiaHT MPOMOHYETHCS, KOJIM CTYIEHT Ma€e 0arato MpoIycKiB 3aHSATh.

Kpumepii oyintosanusa 0na 00CcACHEHHA MAKCUMATbHOT

KilbKocmi 0anié npu 6UKOHAHHI KOHMPOJIbHO20 MeCm06020 3460AHHA

OniHIOBaHHS KOHTPOJIBHOTO TECTOBOTO 3aBAAHHS CTYJEHTIB M0 AUCHUILIIHI «MeToau Ta CUCTEMHU
MaIIMHHOTO HaBYaHHS» MPOBOAUTHCS MO S-0aabHIN MK,

Tectu nornomararoTh OTpUMAaTH 00'€KTUBHIII OLIHKH PiBHS 3HAHb, YMiHb, HABUKIB, IEPEBIPUTH
BIJIMOBITHICTH BUMOT JIO MIATOTOBKHU CTY/ICHTIB 3aJJaHUM CTaHIapTaM, BUSIBUTH MIPOIYCKH B TT1ATOTOBITI
CTYJICHTIB.

Buxonsun 3 TeXHOJIOTIYHOCTI MPOLIEAYPH TECTYBaHHS BIAMOBIAI KOAYIOTHCS JIBINKOBUM KOJOM:
1 —ictunHO1 0 — MOMUIKOBO, 1 Y TAKOMY BUIISIII MOKYTh IOCTYIIaTH B Cy4acH1 aBTOMAaTHU30BaH1 CHCTEM U
00po6ku iH(dopmanii. Takok MOke BHKOPHCTOBYBAaTHUCH BIJICOTKOBE KOJYyBaHHS BIAMOBiAI (3TrigHO 3
KUIBKICTIO MPaBUJIBHUX BIAMOBIJACH y pa3i MOXKIMBOCTI HaJaHHS JEKUIBKOX BIAIMOBIAEH) BIAMOBIAHO /10
BaroBoro kKoe(dirieHTy KOKHOI BIAMOBII 3 YCIX MOYKJTUBHUX.

TectyBaHHg 3 mucHUIUTIHE «METOIM Ta CHCTEMH MAIIMHHOTO HAaBYaHHS» CTYICHTH MOXYTb
MIPOXOJUTH SIK OJHOPA30BO, TaK 1 HEOOMEXKEHY KINBKICTh pa3iB, MOKU HE JOCATHYTh PE3yNbTaTy, SIKUU
BIJINIOBIJIa€ 1X ysIBI TIPO BJIACHI 3HAHHA. Ynm Oynie Oiblie HAMOJICTIIMBUM Ta 3al[lKaBI€HUM CTYACHT - TiM
CKOpillle BiH JOCATHE HalBHILOro piBHA NMpodeciiHUX 3HAHb Ta BMiHb. Taka HaIoOJIEIJHUBICTh TAKOXK €
CKJIAJIOBOIO METH JUCIIUILIIHH.

TectoBi Oanu nmepeBOATHCA B TPAAUIIINHHY cUcTeMy oLiHOK. Hampukmnas, Ko BUnIpoOoByBaHUM
BuKkoHaB Oinbire 90 % 3aBmaHb, TO BiH OTPUMYE OILIHKY “BiaMinuO” (5 OaiiB), 10 BUPIMIKB Bix 75 110
90 % 3aBmanp “modpe” (4 6amm), Big S0 mo 75 % — “3amoBinbHO” (3 Oanun). SIKIIO CTYACHT BUKOHAB MEHIII
HIK 50% 3aBaaHb, TO BIH 000B’I3KOBO [TOBUHEH MEPECKIIACTU TECTOBI 3aBAAHHS JUIsl OTPUMAaHHS JAOIYCKY
JI0 3aITKYy.

Kpumepii oyinosanns 011 00cAZHEHHA MAKCUMATbHOT

KilbKocmi 6anié npu 6UKOHAHHI Kypcoeoi pobomu
OniHOBaHHS KypcoBOI POOOTH CTYJEHTIB MO JUCHUIUIIHI «METOau Ta CHCTEMH MAaITMHHOTO
HaBYaHHS» IPOBOIUTHCS HA OCHOBI PEHTHHIOBOI CHCTEMH OLliHIOBaHHS 3HaHb 110 100-0anbHii cucTeMmi.
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Tabmuus. [llkana oyinroganhs Kypcogoi pobomu 3 oucyuniinu « Memoou ma cucmemu MauuHHO20

HABYAHHA»

OriHka B
Oastax

Orminka 3a
Hal10HAJIBHOIO
[IKAJIOK

Ormiaka 3a mkanor ECTS

Ominka

TlosicHenHus

90-100

BiaMigHO

Biominno

CTYICHT 3 BHCOKOIO SKICTIO CaMOCTIMHO BHKOHAaB BECh 0OCST
3aBJAaHb KypCOBOi pOOOTH, BIJAIMOBIJIA€ HAa BCI IHTaHHSA,
OB’ sI3aH1 3 BUKOHAaHMMH poOoramu. [lpm 3axumcri KypcoBoi
pOOOTH JOMYCKAETHCS JIMIIIC HEe3HAYHA KUIBKICTh IMTOMUIIOK HE
MIPUHITUIIOBOTO XapakTepy. Y BHKIIaJada (Ta 4YieHIB KOMICIT)
HEMae MpeTeH3id momo peamizamii, OQOPMIICHHIO Ta
MIPEJCTABICHHIO KypCOBOi pOOOTH.

82-89

Hobpe

Ilyaice 0obpe

CTYJCHT BUKOHAB BCl 3aBJIaHHS KypCOBOi poOOTH, ajie B IpoIieci
po0OOTH BiH pOOMB JEsSKI MOMUJIKH, SKi, TicCJsd BKa3yBaHHS Ha
HHUX BHKJaJa4yeM, CaMOCTIHHO BuIpaBisB. Ha meski muTaHHs
KOMIicCii BiH BIIOBIia€ 3 MOXHUOKOIO a00 HE aye BreBHeHO. He
BC1 BUMOTH J10 O(hopMIIEHHS KYPCOBOi pOOOTH JOTPUMAHI.

75-81

Hobpe

Jlobpe

CTYICHT BHKOHYBaB 3aBJaHHSI KYpCOBOi pOOOTH  BHIIE
CEepPEeIHBOr0 pPIBHSA 3 KiJIbKOMa CYTTEBUMH IOMUJIKaMH, alie
ITiCJIs BKa3yBaHHS Ha HUX BUKJIaJa4yeM, CAMOCTIMHO BUIIPABIISB
1x. Ha nesxi nuranss koMicii BIH BiAOBIAA€ 3 TOXUOKOO a0o0 3
nmotyroro. He Bci BUMOrm 10 BHUKOHAHHS a00 ohopMICHHS
KypCOBO1 pOOOTH IOTPUMAaHI.

67-74

3a10B1IIBHO

3aoosinvHo

CTYJICHT CaMOCTIHHO BHKOHAB BCi 3aBJaHHS KypCOBOi poOOTH,
aje AKIiCTh peani3aiii He1ocTaTHs (MOMUJIKY IIPHU pO3paxyHKax,
HE BCl BHMOTH JI0 poOoTH moTpuMani). Ha mumranHsS momo
BUKOHAHHSI 3aBJIaHb BIJIIOBIJIA€ HE 30BCIM YITKO. € IMOMMIIKH
MIPH BiAMOBIIAX.

60-66

3a10BIIIBHO

Jlocmamubo

CTYyJICHT CaMOCTIHHO BHKOHAaB HE BCi 3aBIaHHSA KypCOBOI
poOOTH, MpH IOMY SKICTh 3aJOBOJIBHSE MiHIMAJIbHUM
KpUTEpisAM (TIOMUJIKH TIPH PO3paxyHKax, HE JTOTPUMYETHCS
BUMOT 110 odopmiieHHS poOoTH). Ha muTaHHA 111010 BUKOHAHHS
3aBlaHb BIANOBiZa€ HE UiTKO. € TpyOi TOMUIKH TIpH
BIMOBIIAX.

35-59

HeszanosinbpHO

FX

Heszaooesinbno(3 MOXKIHBICTIO OOpaHHS 1HIIIOTO BapiaHTa
3aBJaHHsI, HOr0 BUKOHAHHSI Ta TIPOIICIYPH 3aXUCTY)

CTYyJICHT BHKOHaB MeHII HiX 50% o0csary 3aBaaHb KypcoOBOi
pobotr, abo BHUKOHAB 3 TpyOMMH TOMWIKaMu. BiH Mae
poOJIeMH 3 po3paxyHKaMH, HE 3HAE TEOPETHYHOTO MaTepiaiy,
IporpaMHa peaii3ailis He BiJIIOBIIa€ TOCTABJICHUM BUMOTaM.
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1-34 | HezanoBiJbHO F BUKOHAaB 3 TIpyOMMH TMOMHJIKaMH. BiH Mae mpoOiemu 3

Hezaooginbno (3 MOXIUBICTIO OOpaHHS 1HIIOTO BapiaHTa
3aBJIaHHS, MOTO BHKOHAHHS Ta IMPOICIYyPU 3aXUCTy) CTYJCHT
BUKOHAB MEHII Hixk 25% 00csry 3aBIaHb KypcoBoi poOoTH, abo

po3paxyHKaMH, HE 3HA€ TEOPETHYHOrO0 MaTepiaiy, MporpaMHa
peaii3aiis He BIIIOBIZa€ IMMOCTaBJICHHUM BHMOraMm, abo0 BOHA
BIJICYTHSI.

CryneHT, sIKMii 32 BUKOHAHHS Ta 3aXUCT KypcoBoi poboTu HabOpaB MeHIe, Hix 60 GaiiB, oOupae

IHIINH BapiaHT 3aBAaHHS ISl KypCcOBOi poOOTH Ta BUKOHYE HOTO.

=

10.
11.
12.

13.
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IEEE 21 January 2021. DOI: 10.1109/CSIT49958.2020.9321953.

18


https://www.google.com.ua/search?hl=ru&gbpv=1&dq=Machine+learning&printsec=frontcover&q=inpublisher:%22Pearson+Education%22&tbm=bks&sa=X&ved=2ahUKEwiFsILkkdiCAxXlIRAIHZVYDp0QmxMoAHoECCIQAg&sxsrf=AM9HkKkD3YWl-pxkqZigoA9yeJ_0-pFixA:1700674383793

2. Kalinina 1., Gozhyj A. Methodology for Solving Forecasting Problems Based on Machine
Learning Methods. Lecture Notes on Data Engineering and Communications Technologies
(Switzeland). 2023, Vol. 149, pp. 105-125. (ISSN: 2367 — 4512).

3. Bidyuk P., Kalinina I., Gozhyj A. An Approach to Identifying and Filling Data Gaps in Machine
Learning Procedures. Lecture Notes on Data Engineering and Communications Technologies
(Switzeland). 2022. Vol. 77, pp. 164-176. (ISSN: 2367- 4512).

4. Bidyuk, P., Kalinina, I., Zhebko, O., Gozhyj, A., Hannichenko, T. Classification System Based on
Ensemble Methods for Solving Machine Learning Tasks. CEUR Workshop Proceedings, 2023,
3426, pp. 1-11. CEUR-WS.org/Vol-3426/paper5.pdf.

5. Kalinina, 1., Bidyuk, P., Gozhyj, A., Malchenko, P. Combining Forecasts Based on Time Series
Models in Machine Learning Tasks. CEUR Workshop Proceedings, 2023, 3426, pp. 25-35.
CEUR-WS.org/Vol-3426/paper2.pdf.

7.3 Inmepuem-pecypcu

1. Hikonenxko C.I. Kypc nekuiii mo ManmmmHHOMY HaBUaHHIO — EnekTpoHHU# pecypce. Pexxum nocrymy:
http://logic.pdmi.ras.ru/sergei/index.php?page=mlaptu09

2. Interactive course. Deep Learning in Python [Enexrponnuii pecypc]. — Pexxum nocrymy:
https://www.datacamp.com/courses/deep-learning-in-python.

3. Machine Learning [Enexrponnuii pecypc]. — Pexxum nocryy:
https://www.kaggle.com/learn/machine-learning.

4. Datasets [ Enexrponnuii pecypc]. — Pexxum nocrymy: https://www.kaggle.com/datasets.

5. BrainBasket Foundation. Bigzeo-kypc “Intro to Data Science” [Enextponnuii pecypc]. — Peskum
noctymy: https://brainbasket.org/data-science-3/.

6. MammHHe HaBYaHHS 1 HeUpoHHI Mepexi: 6i6mioreka PHP-ML [Enextponnuii pecypce]. — Pexxum
noctymy: http://echo.lviv.ua/dev/5469.

7. UCI Machine Learning Repository — permo3urtopiii HabopiB JaHUX [IsT MAITMHHOTO HABYAHHS -

http://archive.ics.uci.edu/ml/.

CTyI[eHTaM JJI1 BUBYCHHSA HABYaJIbHOI'O MaTepiaHy Haga€TbCa KOHCIICKT J'IeKI_[iﬁ 3 HAAJIHUIIKOM

HaBYAJILHOTO MaTepially IJIs CaMOCTIMHOTO ONpalll0OBaHHS, a TaKOX IEpeIiK JiTepaTypu As
3aCBOEHHS TEOPETUYHOTO MaTEpialy.

19


https://www.datacamp.com/courses/deep-learning-in-python
https://www.kaggle.com/learn/machine-learning
https://www.kaggle.com/datasets
https://brainbasket.org/data-science-3/
http://echo.lviv.ua/dev/5469

