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Onuc HaA84AAbHOI ducyunaiHu

Mema 8usuyeHHs

Hae4ya/1bHOi ducyunaiHu 3ajau.

OCHOBHOI0O METOI0 BHBYEHHs AMCHMIUIIHK «HeHpoHHO-MepexeBi TEXHONOrii B HAaBUaHHI» €
(opMyBaHHs y CTYACHTIB BMiHHSI 3aCTOCOBYBATH IUTYYHI HEUPOHHI Mepexi Iyl MPaKTHYHHX

Tpusaaicme po6ora 90 rox.)

5 kpenuriB €EKTC/150 rogun (nekuii 20 rox., naboparophi 3austts 40 rof., camocTiiiHa

dopmu ma memodu
HA8YAaHHA

Jlekuii Ta 1a00paTOpHI 3aHATTS B ayAUTOPIiI, CAMOCTiIHA POOOTa 11032 PO3KIIAIOM

Cucmema nomo4yHoz2o ma
nidcymMKko8020 KOHMpO.110

[oTouHui1 KOHTPOJIb: BiABIYBaHH 3aHSITh; IOTOYHA MOYJIbHA POOOTA
[TizcyMKOBHI KOHTPOJB: MK

Bba3oe8i 3HaAHHA

BMiTH npairoBaTi 3 KOMITIOTEpOM, 0a30Ba MaTeMaTHU4Ha MiATOTOBKA (anredpa, MaTeMaTHIHUMA
aHasi3), 0a30Bi 3HAHHS MPOrPaMyBaHHSI.

Moea suk/1a0aHHA

YkpaiHcbka

Ilepesnik komnemenmHocmell, sikiza6e3ne4yye daHaHa84a/1bHA ducyunJaina, npozpamHi
pe3y/abmamu Ha84YaHHS

IIpoepamui pe3yssmamu Hag4YaHHs

KomnemeHmHocmi, AKUMuU NOBUHEH 080.100imu
30o06ysau

PHI1. Matu criemianizoBani KOHIENITYallbHI 3HAHHS, 10 BKIIFOYAI0Th
cydacHi HayKoBi 3m00yTkm y cdepi KOMI'IOTEpHHX HAayK 1 €
OCHOBOIO JUIi  OpHIIHAaNbHOIO MHCICHHS Ta  IIPOBEICHHS
JNOCTIKeHb, KPUTHYHE OCMHCICHHA Tmpobimem y  cdepi
KOMIT'FOTEpPHUX HayK Ta Ha MEXI Tay3eil 3HaHb.

PH19. AnanizyBaTu cydacHUH CTaH i CBITOBI TeHAEHIIi PO3BHUTKY
KOMIT FOTepHHUX HayK Ta iHQOPMAIiiTHUX TEXHOIOTiH

3K1. 3maTHicTh 10 aOCTPaKTHOIO MUCIICHHS, aHAJI3y Ta CUHTE3Y.
3K2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CHTYAIIisIX.
3K3. 3maTHIiCTh CHiIKyBaTHCS AEP>KaBHOI MOBOIO SK YCHO, TaK i
TIHCBMOBO.

3K5. 3naTHiCTh BUMTHCA 11 OBOIIOIIBATH Cy4aCHUMHE 3HAHHSIMH.
3K6. 3naTHiCTh OyTH KPUTHYHUM 1 CAMOKPUTHYHHM.

3K7. 3natHicTs reHepyBaTH HOBI i1€l (KpEaTHUBHICTB).

CK1. YcBigoMieHHs TEOPETHYHHX 3aca]] KOMIT FOTEpPHHUX HayK.

Temamu4Huil nJ1aH HA84a/1bHOI ducyunaiHu
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3asdaHHsa camocmiilHoipo6omuy
po3pi3i mem
Monayas 1. IllITy4ni HelipoHHi Mepexi Ta 0co01MBOCTI iX HABYAHHS
Tema 1. Tunu HefpoHHMX BiJIBilyBaHHS 3aHATH; ONUTYBAHHS Ha 3aHATTSX; [ONPALIOBAHHS MaTepian JIeKIii; IiJroToBKa 0
Mepesx ONMUTYBaHHS B  TIPOIECI  IHOWBITyaJbHO- [TaOOPAaTOPHUX 3aBJaHb;, BUKOHAHHS JIOMAIHiX
KOHCYIbTaTHUBHUX  3aHATH JUIl  IIEpeBipKH [poOiT; poOOTa i3 JiTepaTyporo.
Heiiponni mepesxi. llITydnuii | 3acBoeHHs Martepiany MPOIMYIEHUX 3aHSITh.
inTenekt. Knacudikarris
HEHPOHHUX MEpEex.
[epcentpon. dyHKIii
axTuBairii. Jupiter Notebook.
Tema 2. MamvHHe HABYaHHS | BiJBiJyBaHHS 3aHATH; ONMMTYBaHHS Ha 3aHATTSX; [ONMPALIOBAaHHSA MaTepian JeKLii; MiAroroBka Jd
Ta rTMOOKI HEHPOHHI MepeXXi | OMMUTYBaHHSA B Tpoleci  IHAMBIAYaJbHO- [Ta0OpaTOpHMX 3aB/aHb; BUKOHAHHS JIOMAIIHIX]
KOHCYJNIbTATHBHUX  3aHATh JUIA  TEPEBIpKH [pOOiT; podOTa i3 JiTepaTyporo.
[MapagurMu HaBuaHHA. Tuny 3aCBOEHHS MaTepially TpPOMYIIEHHX 3aHAT;
HaBuaHHs. ExcriepuMeHTanbHa BUKOHAHHS MOIYIBHHX KOHTPOJIBHHUX POOIT.
OLlIHKa  SIKOCTI ~ HaBYaHHS/

Hazea memu Buodu po6im

[TpoGiema TiepeHaBYaHHS,
MarnimHa OMOPHHX BEKTOPiB
(SVM). BararormapoBuii
TEepCenTPOH. Anroput™
3BOPOTHOTO HOMIUPEHHSL.

ABTOKOIYBaJIbHUKH. [ 1HOOKE
HaBuaHHs. OOMeKeHa MalluHY
bonpumana (RBM). Mepexi

rI1IOOKOTro NePEKOHAHHS
(DBN)

Monyas 2. Bidaioreku Ta (ppeliMBOpKH 118 pOOOTH 3 HEIfPOHHUMH MepeKaMu
Tema 3. OcoGnuBocTi BiJIBIZlyBaHHS 3aHSTh; ONUTYBAHHS HA 3aHATTSX; [OMPALIOBAHHSA MaTepian JIeKLii; IMiJrotoBka 9
0i0uioTek Ta (PeHMBOPKIB [UIsi | ONUTYBaHHSA B MpPOLECI  IHIAMBIAYyalbHO- [1a0OpaTOpHUX 3aBlaHb, BHKOHAHHS JOMAIHIX
[pobOTH 3 HEHPOHHUMU KOHCYJIbTATUBHUX  3aHATh ISl TEpeBIpKU [podiT; poOOTa i3 JiTepaTyporo.
Mepexxamu 3aCBOEHHS MaTepiajy MPOMyIICHUX 3aHsTh.
Scikit-learn. TensorFlow.
PyTorch. Keras. DL4J
Tema 4. 3acTocyBaHHs| BIJIBiyBaHHS 3aHsTh; ONMUTYBAaHHS Ha 3aHATTAX; ONPAIFOBAHHS MaTtepiayl JIEKIii; MiAroToBka g
(GpeiiMBOpKiB  Ansl  pi3HMX ONWTYBaHHS B  MpOLECI  IHIAMBIAyalbHO- [Ta0OpaTOPHHX 3aBIaHb, BHKOHAHHS JOMAIIHIX
TUITIB MEPEX KOHCYIbTATHMBHUX  3aHATh JUI  TEPEeBIPKU [poOiT; poOOTa i3 JiTepaTyporo.

3aCBOEHHS Marepialy TNPOMYLIEHHX 3aHSATh;
3ropTkoBi HEHpOHHI Mepexi BUKOHAHHS MOYJIbHUX KOHTPOIBHHX POOIT.
(CNN). Omeparist 3ropTKH.
MaxPooling. [puxktann
apxitektyp CNN. Ilpuxmaan
apxitektyp CNN. PekypenTHi
HeiiporHi  Mepexxi (RNN).
LSTM. Word2vec
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IIpozpamHe 3a6e3ne4eHHs1 HA84A/IbHOI ducyunaiHu
BukopucToByeTbCSl HACTYITHE TPOrpaMHe 3a0e3MeueHHs!:
1. TlepconanbHuil KOMIT FOTEp a00 HOYTOYK 31 CTAJIUM JIOCTYIIOM JI0 Mepeski [HTepHerT.
2. Cucrema mucranuiiinoro nHasyanus [IYET Ta fioro 3acobu Bineo-koHdepeHr 3B’ 13Ky, quctaniiinmii kype 3 OK « HMTDy.
3. Cepenosuiie po3pobku a7t MoBU niporpamysanss Java (IntelliJ IDEA Community a6o ixiie).
4. Maven.
5. uctpubytus Anaconda mis MmoBu niporpamysants Python (ado Google Colab)
6. MS Excel a6o inmmii TabauaHUi penakTop.

TMoaimuka sueueHHs1 HaA8YA/IbHOI ducyunaiHu ma OoYiHE8AHHS

ITosniTnka ouiHOBaHHS 3100yBayiB BHINOI ocBiTH. Po0OTH, siKi 371ar0ThCS 13 TOpPYIIEHHSM TepMiHIB O€3 MOBaXHHX MPHYHH,
OLIIHIOIOTHCS Ha HIDKYY OIIHKY (75% BiJ MOXIJIMBOI MakcCHMallbHOI KUIBKOCTI OaiiB 3a BuA HisuibHOCTI). [lepecknafanHs MOIyIiB
BiZIOYBa€eThCs 13 I03BOJTY MTPOBITHOTO BHKJIA1aua 32 HAsIBHOCTI MOBAYXHUX NPUYKH (HAIPUKIIAJ, JTIKAPHSHUI).

[NosoyeHHs PO OpraHi3alliio OCBITHBOIO MPOLIECY

[NosoxeHHs PO MOPSIIOK Ta KPHUTEPIi OIIHIOBAHHS 3HAHb, BMiHb T4 HABMYOK 3/I00YBAYiB BUIIIOL OCBITH

IMops ok JHKBiawii 3100yBaYaMy BUILIOL OCBITH aKaIeMiYHOI 3a00prOBaHOCTI

MoniTuka mono BiaBixyBaHHsi. BineigyBaHHs 3aHSATH € OOOB’SI3KOBUM KOMIIOHEHTOM. 32 00’€KTUBHHUX NPUYUH (HANPUKIIAJ,
XBOp00a, NMpaleBIallTyBaHHs, MDKHAPO/IHE CTa)KyBaHHS) HABUAHHS MOXKE Bi/JOYBAaTHCh B PEKUMI OH-JIAHH.

MoniTuka moxo akagemiyHoi J00pouyecHocTi. 3700yBay NOBMHEH IOTPUMYBATHCS NPUHLMINB akKaJeMidyHOI J00pOYECHOCTI,
30KpeMa HEIOMYIICHHS akajeMiuHoro Iiariaty, ¢anscudikanii, ¢adpukallii, crnucyBaHHS MiJ 4Yac MOTOYHOrO, PyODKHOrO Ta
miICyMKOBOro KoHTpouto. CHucyBaHHS MiJi 4ac KOHTPOJLHUX POOIT Ta MOTOYHHMX TECTiB 3a0OpOHEHi (B T.4. i3 BUKOPUCTAHHIM
MOOUIBHHX JieBaiiciB). MoOUIBHI TPUCTPOi JI03BOJISETHCS BUKOPUCTOBYBATU JIMIIE ITifi 4ac OH-JIAWH TECTYBAaHHS Ta IiJIrOTOBKH
MPaKTUYHUX 3aBJaHb B npoueci 3ausarts. B ITYET nitoth:

Konexkc yecri crynenTa

TTonoxkeHHs Ipo aKaaeMiyHy JOOPOYECHICTE

TTonoxeHHs Opo 3an00iragysg BUNAAKIB aKaAeMIYHOrO [11ariaty

IloaiTnka BUBHAHHS pPe3yJbTATIiB HABYAHHSA BU3HAYEHA TAKUMHU JOKYMEHTaMM:
TTonoXeHHsI IPO HOPSLIOK IIEpe3apaxyBaHHs pe3yIbTATIB HaBYaHHs, 3J100YTHX B iHO3EMHHUX Ta BITYM3HAHMX 3aKJIaJ1aX OCBITH

TTonoxeHHs Ipo aKageMiuHy MOOIIBHICTE 3400yBayiB BUIIOI OCBITH

[lonokeHHs PO TOPSUIOK BU3HAHHS Pe3ybTATIB HABYAHHS 3700VTHUX IUITXoM HedopMaibHoi Ta/ab0 1HGOOPMAaIbHOI OCBITH;
ingoepadhixa (po3nin Ocita/Opranizaris ocBiTHROr0 mporecy/Hedopmanbha ocBita)

MoniTuka BupimeHHsA KOHQPIIKTHUX CUTYaNiii:
TlonoykeHHs PO IpaBMiIa BUPIIIEHH KOH(IIKTHUX CUTYAIli

TlonoykeHHs PO aneAIiio PE3VILTATIB MIJICYMKOBOI'O KOHTPOIIO YV (hOpMi €EK3aMEHY

YIIOBHOBaYKEHA 0c00a 3 MUTaHb 3aI100IraHHsl Ta BUSBJIEHHS KOP VIl

IMoaiTnka MiATPUMKH YYACHHKIB OCBITHHOT 0 MpoLecy:
[Icuxomoriuna ciryxk0a

CTyIeHTChbKUI oMby acMeH (YIIOBHOBaXeHUM 3 paB cryaeHTiB) [IYET

Y1I0BHOBaKEHUH 3 IIPaB KOPYIIIi

Be3neka ocBiTHLOro cepegoBuina: [Hbopmaris mpo 6e3mevHicTh OcBiTHROTO cepenopuina IIYET maBenena y Bkimaami «besmeka
JKUTTEUSUIBHOCTDY

OyiHB8aHHS
[TincymKoBa orliHKa 32 BUBYEHHS HABYAIHHOI JUCIIUILTIHI PO3PaXOBYETHCS Yepe3 MOTOYHE OIliHIOBAaHHS
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Bug pobit MakcuManbHa KiJIbKicTE 0a/1iB

Mopyas 1. llITy4Hi HeilipoHHI Mepe:ki Ta 0cO0TMBOCTI IX HABYAHHS

Ipaxmuuni pobomu 1-4 (mema 1) 4 nipakTryHi podotH X 4 Oanis = 16

Ipaxmuuni pobomu 5-10 (mema 2) 6 mpakTHYHUX poOiT X 4 OaniB = 24
Ipaxmuuna poooma 11 (KonTtpomsHa podoTa Nel) 14
54

Beroro 3a moayiem 1

Monayab 2. Bioaiorexku Ta ¢ppeiiMBOpKH 17151 po0OTH 3 HePOHHUMHU MepeKaMu

IHpaxmuuni pobomu 12-15 (mema 3) 4 npaktiyHi podoTn X 4 Ganis = 16
Ipaxmuuni pobomu 16-19 (mema 4) 4 npakTHyHi podotH X 4 6ani = 16
Ipaxmuuna poooma 20 (KontponsHa podoTa Ne2) 14
Bceworo 3a moaynem 2 46

100

Bceboro no kypey

Cuctema HapaxyBaHHA 404aTKOBMX 6anis 3a BUAaMM PobiT 3 BUBYEHHA HAaBYANbHOIT ANCLUNAIHK

dopma podoTu Bua podorun bamm
OmnpaioBaHHsl JI0AaTKOBUX HABYaJbHUX KypCiB, HAaIlMCaHHS Ta
HagpuanbHa poGora nyOJiYHMI 3aXHMCT HAayKOBOro pedepary Ha Temy, IO BiAroBimae 10*
JACLIUIUTIHI

3a J01aTKOBI BH/IM HABYAIBHHUX POOIT CTY/IEHT MOXKe OTpuMaTH He Oinbite 10 OaniB. JlonaTkoBi O0aim 10Aal0ThCs 10 3arajibHOi
i ICYMKOBOI OLIIHKH 32 BUBUEHHS HABYAJIbHOI JIMCIMILTIHH, aJie 3arajbHa IiJICyMKOBa OLliHKa He Moxe nepeBuiyBaty 100 Oanis.

Illlkanaa oyiHweaHHs1 3006y8ayie suwjoi oceimu 3a pe3y1esmamamu 8USYEHHS
Has4ya/abHOI ducyunaiHu

Cyma 6aie 3a eci saudu OyiHka 3a . i
g i OyiHKa 3a HaYiOHA/1bHO WKA/1010

Has4a/bHoi distAbHOCMI wkaaow EKTC

90-100 A BigmingO

82-89 B Hyxe nobpe

74-81 C Jobpe

64-73 D 3a10BIIIbHO

60-63 E 3a10BIJIBHO JOCTATHLO

35-59 FX He3a10BUIbHO 3 MOXKIIMBICTIO TIOBTOPHOTO

CKJIaIaHHs
0-34 F HesanoBinbHO 3 000B’ I3KOBUM HO}BTOpHI/IM '
BHMBYEHHSIM HABYAIbHOI TUCIUILIIHA
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