BIAT'YK
OdiuiiiHoro onoxexra na auceprauiiiny po6ory
MenbHnuenka Aprema BacusiboBrua
Ha temy: «MeTonu Ta nporpamHi 3aco6u niiBULIEHHS LWIBHAKOAIT Moiese
po3Mi3HaBaHHsA 06pa3iB Ha OCHOBI MAIIMHHOIrO HABYAHHS,
NpEeACTaBIeHY Ha 3100y TTs HayKOBOrO CTyMeHs A0KTopa (isocodii
B rajy3i 3HaHb 12 — [Hdopmauiiini TexHosorii

3a cnietianbHicTio 121 — [HKeHepis mporpamMHOro 3abesneveHHs

AKTyaJIbHIiCTb TeMH AucepTauii

Y KOHTEKCTI CTPIMKOro pO3BMTKY TEXHOJIOTiH, METOAM MAIUMHHOrO HAaBYAHHA,
30Kpema TIMOOKI HEHpOHHI Mepexi, CTaloTh KJIIOYOBHM IHCTPYMEHTOM Yy coepi
iHpOopMaLiiHKUX TexHosorii. I'MGoKi apXiTeKTypu cTanum eDeKTHBHUM pillEHHSM B
LUMPOKOMY CIIEKTpi 3aBJaHb, Bifl po3Ni3HaBaHHs 00pa3iB 10 0OpOOKH NPHPOAHOT MOBH Ta
3abe3neyeHHs 6e3nekH iHpopMaLiHUX cUCTeM, IO pOOHMTH iX HE3aMIHHHUM €JIEMEHTOM
CY4YaCHMX TEXHOJIOTIYHMX pilleHb. BTiM, cepenoBHile BUKOHAaHHS HEMPOHHHUX Mepex
4acTO OOMEXYETbCA iX BUCOKOIO OOYHCIIIOBAIBHOIO CKJIAHICTIO Ta BEJIMKOIO MOTPeOOkO
B pecypcax. llIMpokui Kjiac 3acToCyBaHb HEMPOHHMX Mepex norpedye neBHOI
MpOIMyCKHOT 31aTHOCTI, IO TaKOX 3yMOBJIIOE NOTpedy B 30iNbIUEHHI KiNbKOCTI pecypcis
ab0 K 3MeHLUeHHI OoOYMCIIoBaIbHOI cikylagHocTi moneni. HaBeneni oOmexeHHs uacto
CAyryioTb 0J0KyHouMM (akTopoM MpH 3anmycky rIMOOKMX HEHpOHHHX Mepex Ha
npuctposix InrepHery peuei (IoT) ta MoOinbHUX nuaTdopmax, ne pecypcu 3a3Buuak
0OMesKeHI.

[Topanbuie pO3LIMPEHHS MOJUIMBOCTEH BHUKOPHMCTAHHSI HEHPOHHHUX Mepex B
yMoBax 00MekeHUX 00YHC/IOBAIbHUX PECYPCIB BUMArae 3HauHoi ontuMizawlii. TexHiku
KBaHTYBaHHs, MPYHIHT Ta AMCTHIIALIA 3HAHb € OCHOBHUMH IHCTPYMEHTaMH Ut 00pi3KH
Ta 36UIbLIEHHS WBHAKOMLT HEAPOHHUX MEpPek, 110 JIO3BOJISIIOTL 3HAUHO CKOPOTHTH

KiJIbKICTb MapaMeTpiB i o0uMcoBajibHi BUMOrH Oe3 ictotHol BTpatu Tounocti. Lli



MCTOIM MAIOTL BENIMKE 3HAUCHHS JUIS PO3ropTaHHs CKIAJHUX MEPEK Ha MPUCTPOAX 3
OOMeXeHUMH pecypcamu. ToMmy Tema pO3poOKH METOMIB Ta MpoOrpaMHUx 3acobis
NIABHILCHHS WBMAKOMT Mozmenedl po3niznapans 00pa3iB Ha OCHOBI MaWWHHOrO

HABYAHHA € AKTYaJIbHO10.

Ouinka  oGrpynToBanocTi HayKOBHUX  pe3yabTaTiB  AWcepTamii, ix
NOCTOBIPHOCTI | HOBH3HHU

l'onoBuuit Haykosuit pesynprar poGoTH monsrae y po3poGieHiii 3106yBadem
apXITeKTypi NPOrpaMHOro 3a6e3neyen s i MeToaax A oOpi3KH i 301IbIIEHHS WBUAKOMIT
rIHOOKKX HEMPOHHUX Mepex. [{auuii PE€3yJIbTaTH BKJIOYAE HACTYIHY HAYKOBY HOBH3HY:

- YAOCKOHAJIEHO MOZIeNb HEelpOHHOT Mepexi a5t BUsBIeHHs oOnuy RetinaFace, sika
Ha BIIMIHY Bill iCHYIOUMX BHKODHCTOBYE MeTon npyHinry SNIP mns ontumisauii, wo
A03BOJIA€ BUKOPMCTOBYBATH PO3piKEHI MAaTpHLi A/1s 36epiraHHs | BUKOHAHHS MepexKi 3
METOIO MOJANBLIOrO YAOCKOHANEHHS Ta 301IbLIEHHS BUAKOMIL,

- YAOCKOHaJIeHO MeToa npyHiHry SNIP ans moneni BUsBieHHS 061y RetinaFace,
SIKHA Ha BIAMIHY Bill iCHYIOUMX Nepen6ayae MOXIIMBICTh BHKIIOYEHHS KOHTEKCTHHX
MOJyJiB 3 Mpouecy MNpyHiHry. BaockoHaneHuii MeTonm mo3Bosie JOCAITH OLIbLIOT
TOYHOCTI NMPH HE3MIHHIH KiJIbKOCTi BUKIIIOYEHHX NapameTpiB;

- BriepLue po3po0JIeHO METO/ MPYHIHTY Mepea HaBYaHHAM /15 MOJeleli apXITeKTYpH
TpaHcpopmep, KUK Ha BiIMiHY Bijl iCHYIOYMX BpaXOBY€ BaXIIHBICTb MEXaHI3MY «yBaru».
BukopucTaHHs  po3pobieHOro MeTooy 03BOJSE  3HAYHO  30UIBIUMTH  TOUHICTS
Knacuikauii KiHLeBoi MoJesi B MOpiBHAHHI 3 MeTooM SNIP:

- BriepLue po3po0JieHo apXiTeKTypy NPOrpaMHOro 3abe3rnevueHHs Ul MOACIOBAHHS
Ta JI0CHiIKEHHS METOMIB NPYHIHTY Ilepe/l HABYAHHSM HEHPOHHUX MEpex, ska Ha BLAMIHY
B/l ICHYIOYMX JIO3BOJISE TNPUBOAMTH MATPHIL BAroBHX KoedilienTiB  Mepexi 110
po3piakeHoro  Qopmaty, BHKOPHCTOBYIOMH  3alPONOHOBAHMIT  MEXAHI3M  OLIHKH

Ba)KJIMBOCTI Baris.



JlocToBipHicTh  oTpuManux B poboTI HayKOBMX pe3ysibTaTiB Ta BUCHOBKIB
3a0e3nevyeTbess BUKOPHCTAHHAM KIIACHYHUX METOJIB JA0CiKeHD Ta MITBEPIAYETHCA
CRCNepUMEHTANbHO. B winomy cykynuicts pesysnbratis nocsimkens € inopmarneHoro i
Y3TOKYETbCS 3 CyYaCHUMH TEOPETHUHMMH MOT0KEHHSIMH.

Omxe, B aWceprauiiiniii poGoti mocrabnene HayKOBE 3aBIaHHA BHKOHaHe
MOBHICTIO, 3106yBay MOBHOIO MipOI0 OBONIOIIB METOIOMOTIEI0 HayKOBOI Jif/IbHOCTI.

Ouinka 3micty anceprauii, i 3aBePIIEHICTb Ta AOTPUMAHHS NMPHHUMIIB
aKkaJaeMiuHoi 1o6pouecHoCTI

3a cBoiM 3MicToM, nuceprauis Menbhnuenka A.B. nomicTio Biamosizac
CraHnapTy BUILOT OCBiTH 3i cieuianbHocTi 121 — IH>xeHepis nporpaMHOro 3abe3rneyeHHs
Ta HanpsMKaMm JOCHi[KEHHs BiNMOBIZHO [0 OCBiTHLOI Nporpamu IlHieHepis
nporpaMHoro 3abe3neyeHHs.

Auceprauiiina po6oTa € 3aBepLIEHO HAYKOBOKO IPALEIO | CBIAYHTE Mpo HasBHICTb
0CODHMCTOro BHECKY 3100yBaya y HaykoBHit HanpsaMm «[ H6oKi HEMPOHHI Mepexiy.

PosrnsHyBLmM 3BiT noni6HOCTI 32 pesy/bTaTamMu NepeBipku nUcepTauiiiHOT poGOTH
Ha TeKCTOBi CMiBMAliHHA, MOXHa 3POOMTH BHCHOBOK, WO AMcepTauiiiHa podoTa
MenbHuuenka Aprema BacunboBHuYa € pe3ynbTaToM CaMOCTIMHMX JOCILDKEHb
37100yBaya i He MICTHTb eleMeHTIB panbcudikauii, komninsuii, padpukauii, naariary ta
3arno3u4eHb. BukopucraHi imei, pe3ynbTaT i TEKCTH iHIUMX ABTOPIB MAIOTh HAleXKHi

NOCHJIaHHS Ha BiJINOBiIHE JUKEpero.

MoBa Ta ¢TH/Ib BUKJIAJICHHS Pe3yJ/IbTATIB

Juceprauis HanucaHa ykpaiHCbkoro MoBoto. [luceprauis MenbHuuenka A.B. ¢
1100pe cTpykTypoBaHOt. OdopMileHHs pOOOTH € MOCIILOBHHM Ta 4iTKO MiAKpecItoe
HaHBaAUIMBILI pe3ysibTaTd, 1o Oynu oTpumani. Jluceprailis cknamaersbes 3 Beryny,
YOTHPbOX PO3/1iJ1iB, BACHOBKIB, CIIMCKY BUKOPHCTAHHUX [DKEpes Ta NOJNATKIB. 3araibHuii
obcsr auceprauii cTaHoBUTL 179 CTOPIHOK, 3 KHX 145 CTOPIHOK OCHOBHOIO Tekcty, 3

j101aTKK Ha 19 cTopiHKax, Ta MiCTHTL 53 pucyHkH, 24 popmyn, 9 Tadinue.



Y BCTYNi PO3rNSAAETbCA aKTyalbHiCTh AMCEPTALIHHOTO J0C/IIKEHHH, 3B'A30K
POOOTH 3 HAyKOBMMHM mporpamamu, nnaHamu Ta Temamu. (DOPMYIIOETbCH MeTa,
3aBAaHHs, 00'€KT Ta MpeaMeT N0CiIXKeHHs, HayKOBa Ta IPAKTHYHA HOBM3HA OTPUMAHHX
pesyabraris. [IpuBonsaTbes BinoMocTi npo ocoGUCTHI BHECOK 3a00yBaya Ta anpoodario
pe3yJbTaTIB AUCEpTAaLlii.

[Mepwnit po3nin MiCTHTh aHANITHYHMIT OMNIAA CyYacHUX MIAXOAIB 10 BHpILLEHHS
3ala4 posni3HaBaHHA 00pasiB Ta MeTOMIB MiABHMLIEHHS MPOJYKTHMBHOCTI HEHPOHHHX
Mepex. OBIPYHTOBYETbCS aKTyalbHiCTh MPYHIHIY SIK OZHOTO 3 METOZIB MiABHLLUEHHS
LUBHAKOAIT IUOOKMX HEMPOHHUX Mepex.

Jdpyruii po3nin MicTHTh omuc MpoBiNHOT apXiTeKTypu MIA BHABIEHHS OOMHYDb
RetinaFace, onuc HaGopy nanux mwis TpeHyBaHHs WIDERFace ta akTyanbHoro meroay
npyHinry SNIP, wo 6a3yetbcs Ha KpuTepil BaxJIMBOCTI ana BariB. [IpuBoasTbcs
ItocTpauii Habopy naHMX, KinbKicHi Ta sKicHi XapaKTepUCTHKH, WO OOIpYyHTOBYIOThH
BUOIp Habopy ana excriepuMeHTiB. OBIPyHTOBYETECA BUGIP apXiTEKTYpH Ta OCOBIHBOCTI
11 BUKOpHCTaHHsA. [IpuBoaMTbCs 3anponoHoBaHa Mopavdikauis metomy SNIP, wo
nependavyae BUKIIOYEHHS OKPEMHX LIApiB HEHPOHHOI Mepexi 3 0OpaxyHKy KpHTEpilo.
OnHcaHo eKCIIEpHMEHT Ta HaBEIEHO AaHi, L0 JeMOHCTPYIOTh MOPIBHAHHS 000X METOIB
NpH 3aCTOCYBaHHI U1 TpeHyBaHHS Moeni apxiTektypu RetinaFace. [IpuBoauTsca naHi
eKCMepHMEHTY 3 CiaMCbKMMH HEHPOHHMMH MEpeXaMH Ta NOAAaTKOBUMH BHUXOJAMH, LLO
He MoKa3aB 30UIbIIEeHHS TOYHOCTI UM WBHAKOAI.

Tperiit po3ain MiCTUTE AETaIbHUI ONHUC POOOTH HEHPOHHHX Mepex apXiTEeKTypH
«TpaHcopMepy i 00rpyHTYBaHHA NPoOAEMHU 0OUHCIIOBANIBHOI CKJ1aHOCTI TAKHX MEPEX.
OnucaHo MoaMdikauilo JaHOT apXiTEeKTypH AJ1sl BUPILLIEHHS 3a/1a4 po3Mi3HaBaHHs 00pa3iB
(ViT). [NpuBeneHuit onuc po3pobiaeHOro ajlrOpHTMY po3paxyHKY KPHTEpiO BaXJIHBOCTI
BariB Ul apXiTeKTypu TpaHc(OpMEp, L0 BPAXOBYE OLIHKH MEXaHI3MYy yBaru, a TaKOX
MOpiBHAJNILHUIA eKcriepuMeHT po3pobieroro metony ta merony SNIP na nadopi nannx
i knacugikauii xBopoO JMCTA pocauH. Takoxk po3aul MICTHTb aHali3 BUKOPHCTAHHS

PYHIHrY A1 30UIbLIEHHS WBUAKOAII Ta 3MEHLUEHHS! OOUYMCIIOBAJIbHOI CKJIAJHOCTI,



BHKOPHCTAHHS PO3PIIKEHHX MaTpHUb JUlsl NPUCKOPEHHS! BUKOHAHHA HEHpOMEpEXK Ta
MOEJHAHHSA Pe3yabTaTiB NPYHIHTY 3 BUKOPHCTAHHSM PO3PiIKEHUX MaTPULb.

YeTBepTuil po3ain MICTHTb OMMC apxiTeKTypH po3poOJeHOro MporpamMHoro
3a0e3neYeHHs Ul BUKOPMCTAHHS pO3po0sieHHX METOIiB Ta 30ibLUEHHS IIBUAKOIIT
HEHPOHHUX Mepex. Y po3Ai/i ONHCaHO BUKOPUCTaHI 3ac00H po3poOKH, GpedMBOpKH Ta
OibnioTekn 1ns TpeHyBaHHS HEHPOHHMX MepexX, HagaHo Ppo3pobieHy CepBICHY
apXIiTeKTypy NPOrpaMHoro 3abe3neyeHHs, ONMCAHO peali3alilo CepBICiB Ta 3aCTOCY BAHHS
JlaHOi apXITeKTypH Ui TPeHYBaHHs i 30iMblUEHHS WBHAKOAIT HEMPOHHHX MeEpex 3
BUKOPHUCTaHHSAM XMapHOTO cepeloBHILa Azure.

Huceprauiiina podota odopmiena BianosinHo o Bumor Hakasy MOH Ykpaitu

Bia 12 ciung 2017 p. Ne40 «ITpo 3aTBepmkeHHs BUMOT 10 0QOPMIEHHS AUCEpTaUii».

OnpualoaHeHHs pe3y/ibTaTiB AHcepTaUiiiHOl poboTH

HaykoBi pe3ynbTaTi AvcepTalii BUCBIT/IEHI y 3 HaykoBHX MyO6iikauisx 3100yBaya,
cepel AKMX: 3 cTaTTi y (aXOBHX HayKOBHMX BHIOaHHAX YKpaiHH KaTeropii «b». Takox
pe3y/nbTaTi aucepTauil Oy anpoboBaHi Ha 7 HayKOBUX (axoBHX KOHQepeHUisX.

Yci ny6aikauii 3100yBaya MalOTh BUCOKMH HayKOBHH piBEHb, B HHX JOCTAaTHbO
MOBHO OMMCaHi roJIOBHi HaykoBi 3100yTkH, mpeacTtaBneHi B auceprauii. [lopyuenHs
NPUMHLHIIB aKaJeMi4yHOl JOCTOBIPHOCTI He BUsB/IeHI. OcoOHCTHI BHECOK 3100yBava 10
BCiX HayKOBMX Mmy6iikawiii, ony06ikoBaHHX y CiBABTOPCTBI, € BATOMUM.

TakuM 4MHOM, HAyKOBi pe3ysibTaTH OMNHMCAHI B AWCEPTAUIMHIA poOOTI MOBHICTIO

BMCBITJIEH] y HayKOBHX MyOuikauifx 3100yBava.

Hepnoniku Ta 3ayBaskeHHs 10 AMcepTauiiinol podorn

. BuMory [0 mnporpamHoro 3a0e3nevyeHHs, OMNHCaHi B MEPLIOMY pO3ii,
notpedyIoTh OiNbLI YiTKOro 00rpyHTYBaHHS.

2. HaBejaeHo BUKOPUCTAHHS METO/IB MPYHIHTY U1l OOPi3KKH MEpPeXxi apXiTeKTypu

RetinaFace, wmo ©0a3yerbcs Ha 3ropTKOBHX HEAPOHHHMX MeEpexax, 1 [OPIBHSHHS



MoaHdiKkoBaHOro MeTomy 3 icHyrouum metogom SNIP. [louinsHo 6yn0 6 npoeecty
NOPIBHAHHA | 1118 iHWMX METOIB NPYHiHTY, AK NPUKIAL, NPYHIHT QiNbTPIB 3rOpTKOBUX
Lapis.

3. HaseneHi B nepuomy po3aini MeTonu 361IbLUEHHS WBUAKOAIT 6y10 6 10UITBHO
3aCTOCYBATH 1A OLIHKHM WIBHIAKOAIl OTPUMaHOI B APYroMy po3aiji Mozenti.

4. VY tpeTboMy po3aini onucaHo moaudikauito ViT nia Hazeoto Linformer, npote
HE HAaBOJMTBLCS KUIbKICHHX XapaKTepPUCTHK LIOJ0 BIJIMBY BHKOPUCTaHHS MoAMdikauii y
NOpIBHAHHI 31 3BU4aiHUM ViT.

5. Onucanuii B TpeTboMy po3aini Habip MaHWX € MEHLUHWM, HDXK B ApPyromy, i
3a71a4a 3MIHIOETbCS 3 BHSBJIEHHS 001MY Ha KiacHdikauito 300paxeHb. Xo4a oOHABI
3a7ayl € YaCTKOBMMHM 3ajlayaMd po3Mi3HaBaHHA 06pa3iB, Oymo © NOLIIBHO MOPIBHATH
HaTpPeHOBaH1 MepeXxi Ha OMHOMY i TOMy caMoMy Habopi JaHHX.

BBaxkaio, 110 BHCIIOBJIEHI 3ayBakeHHs He € BM3HAYaIbHUMH | HE 3MEHLIYIOTb
3arajibHy HayKOBY HOBH3HY Ta MpaKTH4YHY 3HAYMMICTb pe3yJibTaTiB | HE BIUIMBAKOTh Ha

NO3UTUBHY OLIHKY AUcepTaUiiiHoi po6oTH.

BucHoBoK npo aucepTauiiiny podory

Bpaxaro, L0 AMcepTauiiiHa pobora 3100yBauya CTyneHss AoKTopa (iiocodli
MenpHHyeHka ApTema BacuiboBuya Ha Temy: «MeToaM Ta MporpamHi 3acoOu
MiABMILEHHS LIBUAKOAII Mojenei po3mizHaBaHHSA 0Opa3iB Ha OCHOBI MALUHHHOIO
HAaBYaHHA» BMKOHAHa Ha BHCOKOMY HayKOBOMY PpiBHi, € 3aKiHYEHWM HayKOBUM
JOCTIKEHHAM, He [OpyLIy€ MPUHLMIMIB aKaAeMIYHOI 100pOYECHOCTI, CYKYMHICTb
TEOPEeTHYHHX Ta MPAaKTHYHUX PE3yJIbTaTiB AKOrO PO3B'A3y€ HAyKOBE 3aBlaHHs, WO MA€E
iCTOTHe 3HaueHHd A rany3i 3HaHb [Hpopmauiiini TexHosoril. Jluceprauifina podora 3a
AKTYalbHICTIO, MPAKTHYHOIO LiHHICTIO Ta HAyKOBOIO HOBM3HOIO [IOBHICTIO BIAMNOBIAA€
BMMOraM YMHHOIO 3aKOHOJABCTBAa YKpaihu, U0 nepeadaueni B n.6 - 9 «llopsaaky
[pUCY/KeHHs CcTyrneHs nokropa inocodii Ta cKacyBaHHS pillieHHA pa3oBOl

criellianizoBaHoi  BYEHO! paiM 3akiiajlly BHUIOT OCBITH, HAyKOBOU YCTAHOBH MpO



MPHCY/DKEHHA cTyneHs nokropa (inocodiin, sarBepmkeroro Iloctanosowo Kabinery
Minicrpis Ykpaiuu Bin 12 ciuns 2022 p. Nodd,

3no6yBau MenbHiuenko Aprem BacuiboBuu 3aciyroBye Ha MPUCYIKEHHS
CTYNEHA JoKTopa ¢inocodii B ranysi 3manb 12 - Iudopmauiitni Texwosorii za

cneuianbHicTio 121 — [HxkKeHepis nporpaMHoro 3abe3neyeHHs.

O¢iuiiHUH ONOHEHT:
3aBiayBay kadenpu InxxeHepii mporpaMHoro 3abe3neyeHHs aBTOMaTH30BaHUX CHCTEM

JlepkaBHOTO YHIBEPCUTETY iH(OPMaLiHHO-TeeKOMYHIKaL[iIHUX TeXHOJIOTiiA

JIOKTOp TEXHIYHMX HayK, mpodecop “\,{Lmﬁ_ Kamina CTOPYAK
[Tiznuc npodecopa Cropuak K.IT. 3acBiauy 1o:
Yyenuii cexpetap
JlepxaBHOro yHiBepcUTETy
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