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Uini ducyunaidu MeTo AUCUMNAIHM € NiATOTOBKA BMCOKOKBaNidiKOBaHMX, KOHKYPEHTOCMPOMOMKHUX
daxiBuUiB, 34aTHUX A0 CaMOCTIMHOI Ta iHHOBaUiIMHOI BUPOBHUYO-TEXHONOTIYHOI
AisnbHOCTI B 06/1acTi KOMN'IOTEPHUX HayK, WO nepeabayae rMnMboKe NepeocMUCIeHHA
HasfBHMX Ta CTBOPEHHA HOBMX LLIICHWUX 3HaHb Ta/abo npodeciiHoi NpaKkTUKK

KomnemeHmHocmi | K 3. 30amHicms 3acmocosysamu cy4yacHi iHgpopmayiliHi mexHonoeii, 6azu daHux ma
iHWi enekKmMpoHHIi pecypcu, cneuyianizosaHe npozpamHe 3abe3nevyeHHs y HayKosili ma
HasyasnbHIl dignbHocmi

®K 5. 30amHicme sufenamu, cmasumu ma eupiwysamu npobaemu 00CaiOHUYbKO20
Xxapakmepy 8 cghepi KOMM’'tomepHUX HAyK, oyiHeamu ma 3abe3nevyysamu AKiCMb
BUKOHYBAHUX 00C/1i0HCEHb

@K 6. 30amHicme iHiuitoeamu, po3pobasmu i peanizosyeamu KOMIAEKCHIi iHHO8aYiliHi
npoekmu 8 Kommn’'rtomepHili Hayuyi ma 0omuyHi 00 Hei MiXOucyunaiHapHi npoekmu,
nidepcmeo niod yac ix peanizayii

MpoepamHui|lllPH 1. Mamu nepedosi KoHyenmyaneHi ma MemoOosa02iYHi 3HAHHA 3
pes3ysabmamu|KOMITIOmepHUX HAYK i HO Mexi npeoMmemHux aany3ell, a makox« 00CAiOHUUbKI
HOBYAHHA Hasu4Ku, docmameHi 0718 NPosedeHHA HAYKOBUX i MPUKAAOHUX 00Cni0HeHb Ha
pieHi O0cmMaHHix ceimosux 0ocAzHeHb 3 8i0N08IOHO20 HAMNPAMY, OMPUMAHHA
HOBUX 3HaHb ma/abo 30ilicHeHHA iHHo8ayili

MPH 4. Po3pobaamu ma 00caidxysamu KOHUenmyasabHi, MamemamuyHi i
Komn’tomepHi mooesni npouecis i cucmem, ehekKmusHO 8UKOpUCmMosysamu ix 014
OMPUMQAHHA HOBUX 3HAHb Ma/abo cmeopeHHA [HHOB8AUIlHUX npPodyKmis y
Komn’tomepHil Hayui ma 00mu4HUX MiXHOUCYUNAIHAPHUX Hanpamax

[TIPH 6. 3acmocosysamu Ccy4YacHi iHCMpymMeHmMu i mexHosa02ii MowyKy,
0b6pobrieHHA ma aHanisy iHgopmayii, 30kpema, cmamucmu4yHi Memoou aHanisy
0aHux senuko2o obca2y ma/abo cKnadHoi cmpykmypu, cneuianizosaHi 6asu
0aHux ma iHghopmayiliHi cucmemu

MPH 8. [nuboko po3ymimu 3a2aabHi MPUHYUNU Ma Memoou KOMM tomepHuUX
HAYK, @ MAaKOX Memo0o0s02il0 HAYyKosux 00CAi0#eHb, 3acmocysamu ix y
8/1GCHUX O0O0CIOHEHHAX Y chepi KOMM'romepHUX HAyK mad y B8UKAA0AybKili
npakmuuyi

2. MpepeKBi3auTM Ta NOCTPEKBI3UTU AucuUniHM (Micue B CTPYKTYPHO-/IOTiYHI cxemi HaBUYaHHA 3a
BiANOBIAHOIO OCBITHBOIO NPOrPamolo)

“

Kypc IHHOBALMHI chepmn 3acTocyBaHHA HEMPOHHUX Mepex’ € OAHMM i3 3aBepllaNbHUX KypciB
npodeciiHoi NiaroToBKM A0KTOpiB dinocodii cneuianbHocTi “Komn’toTepHi Hayku ”.

Ller Kypc niacymoBye paHilwe MNpoyYnMTaHi cneuiafbHi AUCUMNMAIHM MAriCTPiB KOMM'IOTEPHUX HAyK B
HaNPAMKY Teopil Ta CUCTEM LUTYYHOrO iHTENEKTY i Ja€E CMCTEMATU30BaHe AeTasibHe BUKIALEHHA OCHOB Teopii,
METOAiB Ta TeXHONOriM 0B6YMCNIOBANIbHOMO HTENEeKTY Ta iX 3aCTOCYBaHHSA B CUCTEMAX MPUWHATTA pilleHb B
MeaMLMHI, eKoHoMmili, 6i3Heci Ta ¢iHaHcoBin cdepi. Tomy ua aucumnniHa mae rMBOKI forivyHi 3B'A3KK 3
nonepegHiMM ANCUMNAIHAMM HAaBYa/IbHOrO NAAHY NiAFOTOBKM A0OKTOPIB dinocodii.

MaTepiann Kypcy BMKOPWUCTOBYIOTbCA B HACTyMHMX Kypcax 3a Bubopom: “Heuitki mogeni i metoau B
iHTeNIeKTyaNbHMX cucTemax», MalluMHHE HaBYaHHSA.

3. 3micT HaBYaNbHOI AUCUUNNIHN
Po30in 1. IHHosauiliHi NiOX00u 3aCcMOCy8AHHSA 320pMKOBUX HEUPOHHUX Mepext y MeduyuHi

1. 025140 0CHOBHUX Knacie 3a0a4 y MeOUYUHI, W0 8UPIWYOMbCA 320pMKOBUMU
HelipOHHUMU Mepexamu



2. Po320pmaHHA HelipOHHUX Mepext Ha MObBinlbHUX MPUCMpPOosX

Po30in 2. 3acmocysaHHA HelipOHHUX Mepext 0114 3HaX00HeHHA aHomManild. Memoou MawuHHO20
Has4aHHA 018 biomempuyHoi sepughikayii Kopucmysaya.

1. Po3enadaromoecs pi3HOMAHIMHI apximekmypu HelpOHHUX Mepexc 0414 supiweHHA 3a0a4

8UAB/EHHSA AHOMAIU 8 MOKA3HUKAX PI3HOMAHIMHUX 0amyYuKie. 30Kpema, po32a190dembca 3a0a4a
biomempu4Hoi 8epuchikayii Kopucmysauyig no NOKA3HUKaM 0am4yuKis.

2. Po321s0arombca KAacu4yHi Memoou MAawUHHO20 HA8YAHHSA 0718 8upilieHHS nodibHux 3a0ay

- makux, AK one-class SVM ma Isolation Forest. Takox po3easHymi apximeKkmypu HelipOHHUX Mepext
muny eHkoOep-0eKodep, OyansHuUll eHkooep. Po3anaHymo memodu nobyoosu pisHOMAHIMHUX murie
HelipOHHUX Mepex( (320pMKOBUX, PpeKypeHMHUX) 3 MPONOHYBAHHAM HOBUX apximekmyp.

Po30in 3. IHHoBaYiliHI cchepu 3acmMOCyB8AHHA 2eHepamMuUBHO-3MaA2asibHUX Mepex(.

4.

1. Budu eeHepamueHO-3Ma2asbHUX MEPEeXH .

2. [lpo2HO3y8aHHA (hOHO0B020 PUHKY 3 BUKOPUCMAHHAM OCMAHHIX 00cA2HEHb 8 0baacmi
WMmy4YHo20 iHmenexkmy.

HaBuyanbHi maTtepianu Ta pecypcu
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5. MeToauka onaHyBaHHS HABYAJIbHOI JUCHUILIIHU(OCBITHHOI0 KOMIIOHEHTA)

Jlekyilini 3aHamms

Ne Haszsa memu neKuyii ma nepesik 0CHOBHUX MUMAHb
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3acmocyeaHHA 320pMKOBUX HelipOHHUX MepeXt y MeOUYUHi.

3acmocysaHHA 320pmMKo8uUX Mepexc 0414 KAAcUugiKayii cuzHanie enekmpoKkapoio2pam Ha
Knacu 3axsoptosaHb. 3adauya eanidauii cueHanie enekmpokapdioepamu. 3adaya
aHomauii cuzHanie enekmpokxapodiozpamul.

PekomeHoosaHa nimepamypa: [3-6], [2]-C 187-266.

Memodu onmumizayii 320pmKoeux Mepexx 014 pPO320PMAHHA  HA MObinbHUX
npucmposx.

lpobnema nopmysaHHA HelpOHHUX Mepex Ha MobinbHi npucmpoi. Memod nproHiHay
HelipoHHUX mepexc. Memod nopmysaHHA HelipOHHUX Mmepexx Ha MobinbHI Npucmpoi Ha
OCHOB8i HABYAHHA f1le2KUX HelpPOHHUX MepeXH .

PekomeHoosaHa nimepamypa: [14-19].

Cy4acHi ceHepamMueHO-3Maz2anbHi Mepex<i ma ix iHHoeayiliHi chepu 8UKOPUCMAHHSA.

Tunu eeHepamusHo-3mMaezanbHux mepexc (GAN). BukopucmaHHa (GAN) 015 8U3HQYeHHSA
mpeHOis akuili Ha Gipxcax: [14-19].

3acmocyeaHHA HelipoHHUX Mepext 0aA 3HAX00M¥eHHA aHomanili. Memodu
MAWUHHO20 HABYAHHA 0aA 6b6iomempuyHoi eepudhikayii Kopucmyeaua.
Po3znsadaromecs pi3HOMAHIMHI apximekmypu HelipoHHUX Mepexc 0718 8upilieHHS 3a0a4
suAsseHHA aHoOManill 8 MOKA3HUKAX Pi3HOMAHIMHuUX O0amu4ukKis. 30Kpema,
posensdaemosca  3a0a4ya biomempu4yHoi sepughikayil Kopucmyeayie rno MNOKA3HUKAM
damuyuckis.

Po32nadaromeca Kaacu4Hi Memoou MAuWUHHO20 HABYAHHA 0414 8UPIWEHHA No0ibHUX
3a0ay - maki, aK one-class SVM ma Isolation Forest. A makoxc apximekmypu HelipOHHUX
mepexx muny eHkodep-0exkooep, OyanbHuli eHkooep. [Tobydosa pi3HOMAHIMHUX munie
HelipoHHUX Mepext (320pMmKOBUX, PEKYPEHMHUX) 3 3arPONOHOBAHUMU
apximexkmopamu: [10-13].

IHOusidyanbHe 3aHAMMA.

lobydosa 320pmkKosux HelipoHHUX Mepexc 019 0bpobkru EKI : [1].

IHOuegidyanbHe 3aHAMMA. TexHosoz2ii Nobydosu eeHepaMMUBHO-3Ma201bHOI Mepexi:
[1,20].

IHOusidyanbHe 3aHammaA. 3acmocysaHHA TENSORFLOW 0na 00HO Knacosoi
Kaacugikauii cneuianbHux 0aHUx epadieHmHux oaeayis: [1].

3anik.

MpaKTUYHi 3aHATTA

Haszsa memu 3aHAMb

3acmocy8aHHA 320pMKOB8UX HEUPOHHUX Mepex< y meduyuHi. Onmumizayis
320pMKOBUX HEliPOHHUX Mepex( 0715 PO320PMAHHA HA MOBINbHUX MPUCMPOAX

3acmocy8aHHA KAAacu4HUX Mmemooie MawuHHo20 Has4aHHA (one-class SVM) 0ns
3a0ayi suasneHHa waxpalicbkux mpaH3akyil. NMobydosa mepexci muny encoder-
decoder 0014 3a0ayi 8uaneHHA wWaxpalcbKUx MpPaH3aKyid.




3 3acmocysaHHAa mexHonozili GAN 0514 8u3Ha4YeHHA mpeHOis akyil Ha bipxax ma
MPO2HO3Y8AHHA PyXy hOHO0B020 PUHKY.

4 IHOugidyanbHe 3aHaMmMaA. Onmumizayis 320pMKo8UX HelpPOHHUX Mepexc 014
P0320PMAHHSA HA MODBIiNbHUX MPUCMPOSAX.

5 IHOusidyanbHe 3aHamma. [Tobydosa mepexci muny encoder-decoder 014 3a0ayi
8UABMAEHHA WaxpalicbKux MpaH3aKyid.

6 IHOusidyanbHe 3aHAMMA. [ToKpaUWeHHA AKOCMIi 306paxceHb 2eHepamo8Ho-
3MQA2anbHUMU Mepexamu.

7 ModynbHa KOHMposbHa poboma

6. CamocrTiiiHa poboTa acnipaHTa
3006ysauam nponoHyroMsca HacCMynHi memu iHOugidyasnbHUX 3a80aHb :

1. 320pmkosi mepexti 08 Kaacughikauii peHmeaeHiecbKUX 3HIMKi8(8USABAEHHS 30X80PHOBAHb).

320pmkKosi mepexci 08 Knacugikayii Kapoioepam(sussesneHHA 30X80PHOBAHb).

02140 apximeKkmyp 320pMKOBUX HEeUPOHHUX Mepex:, Wo 8UKOPUCMOBYHOMbCA 8 MeOUYUHI.

Oe2na0 3a0a4 meduuyu, AKI 8UPILWYHOMbCA 320pMKOBUMU HEUPOHHUMU Meperamu.

Memodu onmumizauii 320pmKosux HelipoHHUX Mepexc 019 MobinbHUX npucmpois. lpyHiHe.

Memodu onmumizayii 320pmkKosux HelipOHHUX Mepexc 014 MobinbHUx npucmpois. Has4yaHHA

000amKosux HelipOHHUX MepPeX( 3 MPOCMIu o CMPYKMyporo.

7. 320pmkKoei HelipoHHI mepexci Ha mobinbHux npucmposx. pobaema nopmyeaHHA HelpPOHHUX
mepex Ha MobinbHi npucmpoi.

o kN

8. 3acmocysaHHsA HelpOHHUX Mepexc 0418 nepcoHanizayii ma eepugikayii Kopucmysaua.
9. HelipoHHi mepexi ma suasneHHA aHOMAIl 8 MOKA3HUKAX OamYyukie.

10. Po3spobka cmpykmypu GAN 3 o0HosumipHow 320pmkosoro CNN sk QuckpumiHamopom ma
00820CMPOKOBOKD KOPOMKOCMPOKO8oK nam’ammio LSTM Ak 2ceHepamopom 018 Npo2HO3y8AHHA
UiH aryiti pipmu AMAZON.

11. Po3pobka cmpykmypu ymosHux GAN (CGAN) 3 3zopmkosoro CNN aK OuckpumiHamopom ma
00820CMPOKOBOIO KOPOMKOCMPOKOBOO nam’ammio LSTM sK eeHepamopom 015 Npo2HO3y8aHHS
UiH akyit gpipmu AMAZON.

12. Po3pobka cmpykmypu 32opmrosux GAN (DCGAN) 3 3zopmkosorto CNN Ak OuckpumiHamopom ma
00820CMPOKOBOK KOPOMKOCMPOKO8oK nam’ammio LSTM Ak 2ceHepamopom 018 npo2HO3y8AHHA
UiH aryiti pipmu AMAZON.

13. Po3pobka cmpykmypu 0soHanpasneHux GAN (BGAN) 3 3zopmkosoto CNN gKk QUCKpUMiHaGmMopom
ma 00820CMPOKOBOIO KOPOMKOCMpPOKosow nam’smmio LSTM Ak z2eHepamopom 044
MpPo2Ho3y8aHHA UiH akuit pipmu AMAZON.

oJsiTuKa Ta KOHTPOJIb

7. MoniTMKa HaBYaNbHOI AUCUMUNNIHK (OCBITHBOrO KOMMOHEHTA)

Buknadau noeunen 36epHymu yeazy acnipammis Ha me, wjo oucyuniina «Ilunosayitini cgepu
3aCMOCY8aHHA HEUPOHHUX Mepedxcy - ye OUCYUNIIHA, WO 3AUMAEMbC PO3POOKOIO | 3ACMOCYBAHHAM

memooie ma mexuonozii Ol 6 npuknaonux 3a0ayax npocHO3Y8aHHS, PO3NIZHABAHHA 00pA3is,



Knacugixayii, kiacmeprHo2o ananizy, cunmesy mMogu, oopobxu ¢omo ma gideo, nodymosu pobomie ma
IAJl, a makoxc neuimkux mooenei ma Memooi8 8 pPi3HUX 00NACMAX M0OCHKOI OILILHOCMI 8 YMOBAX
HenoGHOMU Ma HeBUHAYEHOCI.

Pexomenooeani memoou HAGUAHHA: 1pOOICMHUL MEMOO, Menood MOZKOB020 WIMYPMY, IMIMAyiliHi
8NpasuU, npe3eHmayis. ma oOnumyeanHs CnmyoeHmis.

Cmyoenmy pekomeHOyEMbCA 6ecmu OOKIAOHUL KOHCNeKm JeKyill i (hikcysamu OCHOBHI pesylvmamu
NPAKMUYHUX 3AHAMD.

Baosicnueum acnexmom SAKiCHO20 3ACB0€EHH Mmamepiany, GIONPAYOEaHHs NPUUOMIE 1 aleOpummis
BUPIULIEHHS. OCHOBHUX 3A80AHb OUCYUNIIHU € CAMOCMIUNA poboma, ujo 00360/18€ Nepemsopumu OmpumMani
3HaHHA 8 00'ekm enacHoi disnbHocmi. Camocmilina podboma 6KIOYAE 8 cebe YUMAHHSA Timepamypu, 02150
Jaimepamypu no memi , BUKOHAHHSA NPAKMUYHUX POOIM ma iHOUBIOYAIbHUX 3A80AHb, NIO20MOBKY 00 iX
3axucmy ma nid2omoeKa iHOU8i0yaibHO20 3a80AHHs MA NPe3eHMAayii, a Maxodic nid20moeka 00 3aiK).

B npoyeci npogedenns 1abopamopHux pobim KOHMPONOEMbCA NPUCYMHICIb CIYOEeHmMi8 HA 3aHAMMAX,
HANPUKIHYI KOHCHO20 3AHAMMS NEPesipAiombCs OmpuMani pe3yibmamu i Had OCHOBL IX nepegipxu
8IOMIYAEMbCS BUKOHAHHA NPAKMuUYHUX pooim. Ilicis 06podku ompumanux pesyivmamise ma ogopmieHHs
NPOMOKONI6 NPAKMUYHUX pOOIm 8i00Y8AEMbCA X 3aXucm, Ha SKOMY 3a0alomvbCsi meopemuyHi ma
NPAKMU4Hi 3aNUMAanHs 32I0HO 3 NPOSPAMOI0 8i0N08IOHOT pobomu.

AHxicmb 8ionosioetl oyiHIOEMbC 32I0HO petimuneo6oi cucmemu. 6iominno (A) -10 6anis;, dobpe (B)- 8
oanie , 3a006L1bHO -5 bais.

3006ysaui euwoi oceimu (PhD) ne maromv npaso nponyckamu neKyiliHi ma npakmudui 3aHamms 0e3
nosadichux npudut. Ha xooicnomy npaxmuunomy sauammi 3000y68aui NOGUHHI AKMUBHO 3AIYHAMUCT 00
002080peHHs ma po38 a3anHAs NOCMAGIeHux 3a0ad. /11 yboeo 6uk1aoay HA KOMCHIl NeKyii NOGUHEH
npUOLIAMU Yy8azy 00 3ACMOCYBAHHS NPOYUMAHUX MEM 8 PIZHUX 2any35X HAYKU. 3axucm iHOUGioyaibHo2o
3a680aHHs NOBUHEH BUABUMU HACKLILKU 3000Y8ay MOdice He MIilbKU aOCMPAaKmHo ma JI02IYHO MUCIUMU, d
U ananizyeamu pesynvmam. Yci pobomu 3000y8a4ie maromv NPUKpiniO8amu 6 ocooucmomy Kabinemi

eyen-kaacy. Pobomu marome 6ymu 6uKoHaui 3 00MPUMAHHAM AKAOeMIYHOI 00OpOYeCHOCHI.

8. BuAM KOHTPOIO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAHHA pe3ynbTaTiB HaB4YaHHA (PCO)

Cemecmpoesuit KOHmMpPOIb: 31K
Cemecmposuil peiimune 3 oucyuniinu «InHoeayiitni chepu 3acmocyeanns HEUPOHHUX MePeHCH

CK1a0aemuca 3 peimunzosux oanie (0ous. maon.l), i ne nepesuwiye 100 . B cemecmpi 3000y8au mosce
Haopamu 60 6anie, ma na 3anicy — 40 danis.

Taonuys 1. Cucmema peiimunzogux oaie.

No Konmponwnuii 3axio banu
1 Mooynvna koumponvua poboma 15
2 Axmusena poboma Ha npaKMuUyHUx 15
3 Inousioyanvhuue 3a60anns 30

Bionogiono cymapnoi kinekocmi oanie, w0 Hadpani 6 cemecmpi ma Ha 3aiKy, 3000yeau euuioi oceimu
(PhD) ompumye oyinKy 32i0no maonuyi 2



Tabnuysa 2 eionosionocmi peitmunzosux 6anie ouiHKam 3a yHieepcumemcbKorw WKaiomn:

Pelimune Ouinka ECTS TpaduyiliHa oyiHka
95-100 A — giOMiHHO BiomiHHO
85-94 B — dyice dobpe
75-84 C— dobpe Aobpe
65-74 D — 3a008in6HO 20006i
60 - 64 E — docmamHso acosineHo
meHuwe 60 banie FX — He3adoe6inbHo HeszadosinbHo
meHwe 30 banie F— He donyweHo He donyueHo

9. [odamkoea inghopmauyisa 3 ducyunniHu (0oceimHb020 KOMMNoHeHMa)

OcHo6HI meopemudti NUMAaHHs

1. Obnacme uKopuUCmManHs 320pMKOBUX HEUPOHHUX MEPENC.

Cmpyxkmypa 320pmrosux HeuporHux mepedic. OCHOGHI KOMNOHenmU.

Hasedimvb npuxnaou 6UKOpUCManHs 320PMKOSUX MePeHC V MeOUYUHL.

Axi wapu moorcaugo  “suxudamu’” nicisn mpeHye8anus mepexci, OJisl 3MeHueHHs i1 00 ’emy, Oe3

8NIUBY HA MOYHICTNb NPOSHO3YBAHHSI.

5. Cnocobu opeanizayii oamacemie Ons1 mMpeny8anHs HeUpoHHux mepedxc. Memoou wmyuno2o
“sOinvuenns’” damacemis.

’
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6. Mempuku oyinku moynocmi pobomu HeUpOHHUX Mmepedxc. Baownusi mempuku oyinku moynocmi
HEUPOHHUX MePeNC, WO BUPIULYIOMb 3a0ayi MeOUyHil cqepi.
7. Hasedimb npuxnaou UKopucmanHs 320pmrko8ux mepesic y oopooyi ioeo.

8. Tlobyoosa ouckpuminamopa 6 3a0auax ¢poHd08020 puHKy 3a2opmrosoro mepediceto (CNN).

9. Ocobrusocmi nobyoosu eenepamopa 0. NPOSHO3YEAHHS YiH POHO0B020 PUHKY 00820CHPOKOBOIO
Kopomrocmpokosoro nam ammio (LSTM).

Po6ouy nporpamy HaB4YaNbHOI AucumMnaiHmu (cnnabyc):
CKknapgeHo A.T.H., npodecop, AaHnnos Banepiit Akosuu
YxBaneHo Kadegpoto MMCA (npoTtokon Ne 11 Big 08.07.2022 p.)

NoropgyeHo MeToguuyHoto Komicieto INCA (npoTokon Ne 8 Big 17.06.2022 p.)
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