PELLEH3I5
Ha nucepramniiiny podory Tapana Baaagucaasa Iroposnua
na temMy «MeTon aganTaiii NIMOOKHX HEMPOHHUX MEpex JI0 alapaTHOro 3abe3neueHHs
31 crelianizoBaHol0 apXiTeKTYpoloy, NoAaHy Ha 3100yTTs CTyNeHs JoOKTopa (inocodii B
ranysi 3Hadb 12 [Hhopmauiiini TexHoaorii
3a cnemianbricTio 123 KoM toTepHa iHxeHepis

AKTYAJBHICTH TEMH JAHCEpTANIT

3HAYHOro TIOIIMPEHHSI TIHOOKI HEeHpOHHI Mepeki OTpHMMalu uepe3 CTPIMKUH
Mporpec  BUCOKONPOJYKTUBHUX O00YMC/IeHb Ta CIEeiali30BaHHX O00YMCIIOBATEHUX
apxiTekTyp. 3a paxyHOK 30UIbLIGHHS KiJIbKOCTI IIapiB Mepexi Ta J0JaBaHHs
crieniasizoBaHnx OJIOKIB CydYacHi HEHpOHHI Mepexi JOCAT/IM BHUCOKHMX IOKa3HHUKIB
TOUHOCTI y 3aJayax KOMIT IOTEPHOTO 30py, HAETeKIii, po3mi3HaBaHHs, OOpOOKH MOBH
TO110. 31 3pOCTAHHAM CKJIAIHOCTI apXiTeKTypH HEHPOHHUX MEPEXK BITNOBIIHO 3pOCTaIOTh
BUMOTH J10 aflapaTHUX 3ac001B, Ha SKUX BUKOHYETbCA 00poOKa naHuX. B IboMy KOHTEKCTI
BAJJIMBOrO 3HAa4YeHHs HaOyBalOTh MPHCKOPIOBadi rIMOOKMX HEHPOHHMX Mepex 3i
crieniaii3oBaHOK  apXiTEKTypOl, OCHOBHOIO CKIIAJIOBOIO SIKMX € Creliai3oBaHi
obuncaoBanbii Moayni Tensor Cores. OckilbKM nam’sTh TaKUX HPHUCKOPIOBAYIB €
3HaYHO MEHIIOK y TOpiBHAHI i3 38uuaiinumMu GPU, BuHKKae HeoOXinHicTh a00 aganTamii
HelipOHHIMX MepPex [UISIXOM KOHBepTallil apXiTeKTypu Mepexiy Gpopmar, miaTpuMyBaHuii
KOHKPETHUM NMPHUCTPoeM, abo 3MeHIIeHHs: po3Mipy Mepexi. OcobnMBO BUKOPUCTAHHS
nojlibHUX nprckoproBayiB € aktyansbauM y chepi Edge Computing, e HasBHi HabaraTo
Gimpii  OOMexeHHss  Ha  OOYMCNIOBaJlibHI — pecypcd  Ta  BMUMOI'M  BHCOKOIL
eneproeekTHBHOCTI.  BpaxoByroun — 3a3HaueHi  oOMeKeHHs  Cremiani3oBaHHX
MPUCKOPIOBAYIB, HOLIIBHOIO € PO3p0o0Ka METOIY afanTauii IIMOOKUX HeHPOHHUX Mepex
IS CrienianizoBaHuX OOYHCIIIOBAJILHUX apXiTeKTyp, 110 3ade3rnedye oOpoOKy HaHHX 3
BHCOKOIO NIPOAYKTHBHICTIO 0€3 BTpaTH TOYHOCTI PO3Mi3HABAHHSL.

Ta HOBH3HU

Haykosa HOBH3HA pe3yJibTaTiB JAMCEPTALIHHOINO [OCTI/DKEHHS MOJsArae B
HACTYTTHOMY:

— Bnepuie 3alpPONOHOBAHO METOJ ajanTanii MMOOKHX HEHPOHHUX MEpex, IIo
HAJa€ MOK/IMBICTH 3aCTOCOBYBATH KOMIUIEKCHMI Minxin B ajanTauii i, Ha BiIMIHY B
iCHYIOUMX MiIXO/iB, J03BOJISE MiATOTYBATH MOJAENb IMMOOKOT HEHPOHHOT Mepexi st
MPUCKOpIOBAYiB 31 crienianizoBaHo0 apXiTEeKTypolo, BKIFOYHO 13 1i BUKOPHCTaHHAM Ha
pisni mepudepiiinnx ooUKucIeHb;

— Briepiuie po3pobJIeHo MeTO I Mi/IBUIIEHHS eQeKTUBHOCTI MpoLecy 00pOOKH TaHUX
riubOKUMH  HEHpOHHMMHM — Mepe)kaMM Ha  CIHeliani30BaHuX  00YHMCITIOBATbHAX
apxiTeKTypax, 110 BPAaXOBY€ HAKIaJHI BUTpaTH iHillianizanii Ta nepena4i JaHUX Ha
crienianizoBaHuX MpPUCKOPIOBAYAX Ta, HA BiAMIHY BiIl iCHYIOUMX MiIXOMiB, 103BOJISE
BH3HAYNTH rinepnapameTpu Mepexi, o6 MiABUIIMTH IPOAYKTUBHICTE poOOTH MEpeKi
Ta 3MEHILUTH Yac BUKOHAHHS ITepalii 0OpoOKH JlaHuX;
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— Bhepuie po3podIeHo MeTOJ MiABHIIEHHS e(QeKTHBHOCTI IHQPaCcTpyKTypH IJIs
0DpoOKHM 1aHUX, 10 BKIIIOYAE B cebe 3MiHy IpOrpaMHoi Ta anapaTHoi KoHdirypauii i, Ha
RIAMIHY BiJl ICHYFOUMX IIJIXOIB, I03BOJISE 3MEHIINTH Yac BUKOHAHHS iTepalii 06poOku
naHux TAMO0KOK HEHPOHHOK MepEKero Ha LiTbOBIH CUCTEMI;

— HalyB NMOJANBIIOrO PO3BHTKY METOJ NPYHIHTY 3@ paxyHOK iT€paTHMBHOIO
IMEHLIEHHs PO3MIpYy MOJjelli TIMOOKOI HEeWpOHHOI Mepexi Ta ananTHBHOI 3MiHH
rinepoapameTpiB Mepexi, 110 J03BOJISE KOMIIEHCYBATH BTPATH TOYHOCTI MiCs KOXKHOT
iTepauii MpyHIHry Ta 30UIBIIUTH NIPOIYKTHBHICTE 00POOKH JaHUX IITHO0KOI HEPOHHOIO
MEpEIKEIO.

HaykoBe mociimkeHHs 0yJio BUKOHAHO 3100yBaueM Ha Kadeapi 004HMCIIOBaIbHOL
texnikd KIII iM. Iropsi CikopchKOro 3riHO 3aTBEepDKEHOrO IJIaHy HayKoBOi poOOTH
kagenpn, 110 BpaxoBye posnopspkenns Kadinety Minictpis Ykpainu Bin 2 rpymas 2020
p. Ne 1556-p npo cxBanenns Konuenuii po3BUTKY IITY4HOro 1HTENEKTy B YKpaiHi.
JanponoHoBani y auceprauii MeTOAM BUKOPUCTAHI Yy HAyKOBO-IOCIIAHIA poOOTI
HauionansHoro ¢Gonay achimkeHb Ykpainn «Hayka 1is 0Oesneku mMoguHU  Ta
cycninbeTBay — mnpoekT «[lnardpopma 1wwTydyHOro IHTENEKTy Ui JUCTaHIIHHOrO
ABTOMATHU30BAHOTO BUSBJICHHS Ta JIarHOCTUKH 3aXBOPIOBaHb JIIOAUHMY, peecTpaLliiHuii
nomep npoexty 2020.01/0490.

Ouninka 3micty aucepranii, il 3aBeplieHiCThL Ta JOTPUMAHHS HNPHHIMIIB
aKajieMiuHOT 100poUYecHOCTI

3a coim 3micToM auceprauis 3n100yBaya Tapana B.1. Bignosigae ctannapry BHUILOT
OCBITH TPETHOT'0 (OCBITHBO-HAYKOBOI'0) piBHS, ray3i 3HaHb 12 [HpopmaliiiHi TexHooril,
crnetjaneHicTi 123 KoMm’roTepHa iHXeHepis Ta OCBITHbO-HAYKOBIA Mporpami TpeThoro
(ocBiTHRO-HAYKOBOro) piBHA «KoMIT' roTepHa iHKEeHEeP1a».

Jluceprailiss € 3aBepIICHOI0 HAYKOBOIO Mpaler 1 CBIAYHATH MpPO HAABHICTH
0coOMCTOro BHECKY 3a100yBaua y HayKoBuil HampsM “Inmboki HeliponHi mepexi”. V
aucepTaliiiHoMy JOCHiKeHHI 3700yBayeM BHKOHAHO HAYKOBE 3aBJaHHS ajarnrarii
rnuOOKMX HEHPOHHMX Mepex [0 anapaTHOro 3abe3ledeHHs 31 Cleniani3oBaHoIo
apXiTEKTYPOF0, 3700yBay NOBHOK MipOIO OBOJIOIB METOIOJIOTI€I0 HAYKOBOI AisAbHOCTI.
Y aucepraiiil He BUsABJIEHO elleMeHTiB danbecudikanii, komminsuii, padbpukanii, nnariary,
3ar03udeHb Tolo. Bukopuctani ifei, pe3yjbTaTd 1 TEKCTH IHIIAX aBTOPIB MaroTh
[IOCHJIAHHS Ha BIJIIIOBIIHI JUKepena.

Mosa Ta CTH/Ib BUK/IAIEHHS Pe3yJIbTATIB

Jluceprallisi HanucaHa YKpaiHCbKOKO MOBOIO, CKJIaA€TbCs 3 aHOTALll, HAMHCAHOI
YKpaiHCBKOK Ta QHIJIHCHKOK MOBaMH, BCTYMy, 4 pO3JiIiB OCHOBHOI 4YacTHHH,
BHCHOBKIB, CIIUCKY JiiTeparypu i3 118 mkepen ta gopaTkiB. 3araibHHii oOcar aucepTanii
cTaHOBUTH 152 cTopinku, 3 AkuX 103 CTOpIHKH OCHOBHOI'O TEKCTY, 2 NOJATKH Ha 24
cTopiHKax, Ta MicTUTh 58 pucyHKiB, 24 dopmyi, 6 Tabmuus. OdopmneHHs qucepranii
Bianopimac sumoram Hakazy MOH VYkpainu Big 12 ciuns 2017 p. Ne 40 «IIpo
3aTBEpPKEHHS BAMOT 10 0hOpMIIEHHS JrcepTaLiiy.

YV Beryni oOIpyHTOBaHa akTyalbHICTb TEMH, 3B'A30K POOOTM 3 HAyKOBUMHU
nporpamami, fjiaHamu Ta TeMamu, chopMyJIbOBaHI MeTa Ta 3aBJlanHs, 00" €KT, IIpeMeT
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Ta METO/M JIOCIIUKeHHs, HayKoBa Ta MpaKTHYHa HOBH3HA OTPUMAaHHX pe3yJbTaTiB,
HaBeJeHl BIIOMOCTI 3 anpodaiii Ta myOuiKkauii pe3yabTariB aucepranii i3 3a3HaYeHHIM
0cobucTOro BHECKy 3100yBaya.

V' nepimoMy po3isti MPencTaBieHO OIVIAA Cy4acHUX TEXHOJIOr i 3MEeHIIeHHs
rMOOKUX HEHPOHHMX MEpeX JUls MiJABULIEHHS HPOAYKTHBHOCTI Ta e(eKTHBHOCTI
00pOoOKH HaHWX. Y HACTYNHOMY DPO3ILNL PO3IVISHYTO OCOONUBOCTI Ipolecy aganTaiii
rIMOOKHX HEHPOHHMX MepeX i3 3aCTOCYBaHHSAM CHeliali30BaHHX MPHCKOPIOBAYiB.
3po06IeHO BUCHOBOK PO HEOOXIHICTh BpaXOBYBaHHS yCiX (haKTOpiB, 1[0 BILINBAIOTH HA
MPOJYKTHBHICTH Ta e(DeKTUBHICTE OOPOOKH TaHUX HEMPOHHUMM MEPEXKAMHU, B KOMILIEKC.

Y TpeTboMy po3/iii ONMCaHO Po3poOIeHui 3100yBaYeM METO afarTarii rHOOKUX
HCHPOHHUX MEPEK 10 anapaTHOro 3a0e3rnevyeHHs 31 cleliaai30BaHo0 apXiTeKTypOIo, 1110
BKJIOYA€  aJIaNTUBHUN IT€paTUBHUN TNPYHIHT Ams 3MEHUIEHHS Ppo3Mipy Momereit
HEHPOHHUX MEPEXK, MiIBUIUCHHA eQEeKTUBHOCTI mpolecy 00poOKH aHuX HeHpOHHUMH
MepeKaMM Ha CIIeliani30BaHUX OOYHCIIOBANIBHHMX apXiTeKTypax Ta  [ifABUILEHHS
epeKTHBHOCTI 00YUCITIOBAILHOT IHPPACTPYKTYpH [/ T'TMOOKHX HEHPOHHHUX MEpeiK.
Cnig BiAMITHTH, LIO 3alpONOHOBAHHM METOJ [0CSTAE IPUCKOPEHHS OOYMCIICHb 3
00poOKHM JaHKX K 33 PaXyHOK CKOpPOYeHHs 00CAry 00UHCIIIOBAILHUX ONepartii, Tax i 3a
PaxyHOK BUKOPUCTAHHS CrienianizoBaHux npucTpois. Came Take KOMOiHYBaHHS METO/IIB
J1a€ 3MOr'y J0CAITH BUCOKOI IPOAYKTHBHOCTI Ta JOCTATHBOI €HEKTUBHOCTI.

Y yerseproMy po3aiii JOBEIEHO eKCIEPUMEHTAIbHO e)eKTHBHICT 3aCTOCYBAHHS
MeTOJly ajzantauii raMOOKMX HefpOHHHX Mepek Ha TpuKiagl o6po6KH peHTreH
300pakeHsb.

OnpuniroaHenns pesyabTaTiB AHcepTaUiiHOI podoTH

Hayxosi pe3synbTaTu aucepramnii MOBHICTIO BUCBITIIEH] y 8 HAYKOBHX MyOmikamisx
3/100yBava, cepeji skux 6 craTell y mepioJUYHUX HayKOBHX BUIAHHAX 1HO3EMHHX J€pIKaB,
npoinjaekcoBanux y 6asi Scopus, y ToMy 4ucihi 1 cTaTTs y BHIaHHI, BiJHECEHOMY 10
nepworo kBaptuio (Q1) sianmosiguo no knacudikanii SCImago Journal and Country
Rank Ta 4 crarTi B 1BOX HOMepax KypHaliB, 2 my6iikauii y Marepianax Mi>KHApOIHHX
HaykoBUX KOH(epeHuid. Pesynbraty nucepranii 6ynu anpoboBaHi Ha 4 MiKHApPOIHUX
HAYKOBUX KOH(pEpEeHIIisX.

Hepoaiku 12 3ayBaskeHHs 10 AHcepTauiiHoi poboTn

L, Posnin 2 noBuHEeH MICTHTH TEOPETHYHI PO3POOKH 3 [aucepraliifHoro
JIOCIDKEHHS TaKi, K (popMasi3oBaHUH ONMC 3a1advi, IeBHI TEOPETHYHI (PaKTH, HA SIKMX
rPYHTYETLCS pobOTa, y TOMY YMC/Ii BHUBEIEHI CaMOCTIHHO TEOpETHYHI TBEpPIXKEHHS.
3amicTh LBOTO PO31ii 2 NPUCBAYEHHH OOrPYHTYBaHHIO HEOOXIMHOCTI ONTHMI3aUil, AK i

po3ainl.

2. Bincyrus maTtemaTnuHa Qopmanizailis 3anpornoHoBaHOro Meroxy. He
chopMyILOBAHO MaTeMaTHYHO KPUTEPIii e(HEKTUBHOCTI.

3. MopmanbHi BHpasH CKIafeHi HeNOCTaTHbO 4iTko. Hampukan, y Bupazax

(3.6)-(3.8) BUKOPHCTOBYETBLCA 3a CJIOBAMU aBTOpa «HeBioMa (YHKLIs, IKa MOXe OyTu
BU3HAYeHa emnipuyHo». OXHAK NPHKIAL TAaKoOro BHU3HAYEHHSA aBTOP B pobOOTI He
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napoauTh. CKIAAHICTh TAaKOro BH3HAYEHHS MoOke OyTH 3aBelHKa AJis IPAKTHYHOTO
3aCTOCY BaHHS.

4. 3acToCyBaHHS 3aMpOIIOHOBAHUX METOJIB, AIWCHO, Oyne KOPHCHUM s
KOMII FOTEPHOTO 30pY, 5K Ll€ BKa3aHO Ha CTop. 44, mpoTe MPUKIIAJl 3aCTOCYBaHHS METOLY
Ta HOro excrepuMeHTaNbHEe NOCHIIKEHHS HaBeJeHO IJs pO3Mi3HaBaHHA XBOPOOH
JereHis, Jie UIBIIKO/is He HACTUIBKU KpUTHYHA.

3, [Iloso 3acTocyBaHHs B MEOWYHIM AlarHOCTHUI, TO NHUTaHHS TOYHOCTI,
HaNeBHO, € OUIbLI BaXKJIMBUM, HIX MIBUAKOMISA. Y 3B’53Ky 3 LIUM B IIPAKTUYHIA peaizaii
3aMpONOHOBAHOr0 METOLY CIiJ HOTPUMYBATHUCh YITKO CQOPMYJIBOBAHMX BHUMOI LIOAO
TOYHOCTI, €(hEKTUBHOCTI Ta MPOAYKTHBHOCTI.

6. Benuke 3HaueHHS MPUCKOPEHHS, SIKE€ OTPUMAaHO €KCIEPUMEHTAIbHO, MOXe
OyTH 00yMOBJIEHO HAQITO BEIMKOI apXiTEKTypOK HeHpoMepeikl, 3 AKOI BHKOHYETHCS
MOPIBHHUA.

Bumesasnaueni 3ayBaKeHHS He 3MEHIIYIOTh 3arajibHy HayKOBY HOBH3HY Ta
NpakTHUHY 3HAYUMICTH IUCEPTAliHHOro JOCTIKEHHS, i He BIUIMBAIOTh HA MO3UTHBHY
OLIIHKY IUcepTaliiHOl pOOOTH.

BucHoBok npo aAuceprauiiiny podory

Bgaskaro, 1o aucepraniitia podota 3100yBava cTyneHs JokTopa ginocodii Tapana
Bnaaucnara Iroposuua Ha Temy «Meton ajmanrtanii rmuboKuX HEHpPOHHMX Mepex 10
anapaTHoro 3adesrnedeHHs 31 crieniaaizoBaHOO apXiTEKTYPOI» BUKOHAHA Ha BUCOKOMY
HAYKOBOMY PiBHI, HE NOPYIIY€ MPHHLHIIIB aKaZeMivHO1 JOOPOYECHOCTI Ta € 3aBepILICHHM
HAYyKOBUM JociijukeHHsM. [lucepraiiiina poGoTa 3a aKTyaJbHICTIO, MPAKTHYHOKO
IHHICTIO Ta HAYKOBOK HOBH3HOIO T[IOBHICTIO BIANOBIJAa€ BUMOraM YHHHOIO
3aKOHOJABCTBA YKpaiHu, 1o nependavedi nm. 6-9 «llopsaaky NpUCYIKEHHS CTYIEHS
noktopa ¢isocodii Ta ckacyBaHHS pIlIEHHs Pa3oBOi CIeNiali30BaHOi BYEHOI paau
3aK/laqy BHINOI OCBITH, HAyKOBOI YCTaHOBM IIPO TMPHUCYKEHHSI CTyTEHS TOKTOpa
dinocodii, sarsepmkenoro ITocranosoro Kabinery MinicTpiB Ykpainu Bix 12 ciuns
2022 p. No 44.

3n06ysau Tapan BnanucnaB IropoBud 3aciyroBy€ Ha NpPUCYIDKEHHS CTyTEHS
joktopa dinocodii B ramysi sHanb 12 Imdopmauilini TexHomnorii 3a cremianbHICTIO
123 Komn'totepHa iHKeHepis.

Peunensenr:

I[Tpodecop kadenpu iHpopMaTUKH
Ta NporpaMuoi iHxeHepii,

KITI im. Iropst Cikopcbkoro,
JIOKTOP TEXHIYHUX HayK, Ipodecop
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