
BIITYK 

OhiuiHHOro onOHeHTa Ha AMceprauiMHy poóory 
MenbHMyeHKa ApTeMa BacuIbOBMYa 

Ha TeMy: «MeroNu Ta nporpaMHi 3acoÐH niFBHUeHHA UIBHIKoniï MOonene� 
po3ni3HaBaHHA oopa3iB Ha oCHOB0 MauHHHOrO HaB4aHHA», 

npeneraB+eHy Ha 3Ao6yTTA HayKOBoro cTyneHA NOKTOPa þinocoiï 
B rany3i 3HaHL 12 -IHopMauiMH0 TeXHONoriï 

3a cneuiaIBH0CTIO 121 - IHxeHepis nporpamHOrO 3aõesneveHHA 

AKTyanbH0CTL TeMH AHCeprauii 
y KOHTeKCT0 CTp0MKOrO po3BHTKY TexHONorim, MeTONH MauHHHOro HaB4aHHA, 

3OKPeMa rInóOk0 HeñpOHH0 Mepexi, cra:oTb KIHO40BAM iHCTpyMeHTOM y coepi 
iHopMauiüHux TeXHonoriH. TnHõoK0 apxireKTypu cranu ejeKTHBHHM piuueHHAM B 
WHpOKOMy cneKTpi 3aBnaHb, Bil po3ni3HaBaHHA oQpasiB IO o6poQkH npHponHoÈ MOBH Ta 
3aQesneyeHHA Pe3neKu iHhopMaui}HHX CHCTeM, IO poQuTs ix HesaM0HHHM eneMeHTOM 

cyyacHux TeXHOJIOriYHHX piueHb. BriM, CepenoBHIe BHKOHaHHA H�poHHHX Mepex 
yacTO oPMeKyeTbCA ix BHCOKOFO o64HcIIOBaTbHOIO CKJMaNH0CTIO Ta BeNHKOHO NOTpeõoro 
B pecypcax. IlpokuH KNac 3acTOCYBaHb HeHpoHHHX MepeK nOTpeye neBHoi 
nponyckHoÉ 31aTHOCT0, IO Takox 3yMOBIIOE NOTpeQy B 3ÑiNbuieHHi kiNbKOCTi pecypcis 
aQo x 3MeHeHH0 064HCIIOBaTbHoï CKIaNHOCT0 MOneni. HaBeneH0 o0MeKeHHA yacTo 

cIyryoTb 610KYKO4MM haKTOPOM npn 3anycKy rIHPOKHX HeHpOHHHX Mepex Ha 
npueTpoax IHTepHeTy peveH (loT) Ta MOÐiILHHX IJNaThopMax, 1e pecypcu 3a3BMHaH 
o6MexeHi. 

Iloganbwe pozuuHpeHHA MOKIHBOCTeH BHKOpncraHHA HeHpOHHHX Mepex 
yMOBax o6MeKeHMX 004HCHIOBaNbHMX pecypciB BHMarae 3HaYHOÏ OTHM03aui. TexHiKu 
KBaHTYBaHHA, npyH0Hr Ta AHCTHIAU0a 3HaHb e oCHOBHHMH iHCTpy MeHTaMH JIA Oõpi3KH 

Ta 3õinbJeHHA WBHAKOAï HepoHHMX Mepex, ll0 NO3BOJ1AOTb 3HaYHO CKOPoTHTH 
KiJlbK0CTb napaMeTpiB 0 o64HcTIOBaIbH0 BHMOTH ões icTOTHOd BTparH TO4HOCT0. LIi 



MeTONH MaoTb BeJIHKe 3Ha4eHHA NäIA po3ropraHHH CKJ1aIHHX Mepek Ha ripucTpoAX 3 

oÓMeKeHHMH pecypcaMH. ToMy TeMa pozpoQkH MeTOI0B Ta iporpaMHMX 3aco0iB 
niJBHUIeHHA WBHAKON0i MONeNeH posni3HaBaHHA oopa30B Ha ocCHOB0 MaIMHHOrO 
HaB4aHHA ¬ aKTyaJTbHOIO. 

OuiHka oÑrpyHTOBaHOcTi 
nocTOBipHocri i HOBH3HH 

Hà 

HaykoBMX pe3yibTaT0B AHceprauiï, 

TonOBHH� HaykOBH� pe3yNbTaT poooTH noNArae y pospo6neHIG 3100y Ba4eM 
apxiTeKTypi nporpaMHOro 3aõe3neyeHHA 0 MeTONax IA 06pi3KH i 30iIbIEHHA WBHIKOnii 
rIHPOKHX HeHpoHHHX Mepex. MaHH� pe3yNbTaTH BKIIOMaE HacTyIHY HaykoBy HOBH3Hy: 

- y+ocKOHaNeHO MOIeTb HeHpOHHOÈ Mepexi IA BHABIEHHA O01Hy RetinaFace, AKa 

B0IM0HY BiI iCHyro4HX BHKopHCTOBy¬ MeTON npyHiHry SNIP IA onTHM03auii, uo 
103BOJ1AE BHKOpHcTOBYBaTH po3pinkeH0 MaTpHui uA 3õepiraHHA i BHKOHaHHA Mepexi 3 
MeTOKO 101a1bIIIOro yI0CKOHaieHHA Ta 3ôiIbIeHHA WBHAKONiï; 

- yiocKOHUIEHO METOI ipyH0Hry SNIP IA MONe0 BHABIeHHA 00IHs RetinaFace. 

AKH� Ha BiJMÍHY BiJ iCHYIO4HX nepenoa4ae MOKIHB0CTb BHKJIIO4eHHA KOHTeKCTHHX 
MOIYIIB 3 IipOuecy npyHIHry. BiocKOHaNEHH� MeTOA 103BOJIAE 10CArTH ÕiIbUoi 
TOYHOCTÈ npH He3M0HHÍMA KiIbKOcT0 BHKIIO4EHHX napameTpiB; 

- BIlepuWe pozpo6J1eHO MeTON IipyHIHrY nepen HaB4aHHAM AJ1A MONeneH apxiTeKTYPH 

TpaHcoopMep, AKH� Ha B0IM0HY B0J 0cHYIOHHX BpaxoBye BaKJIHB0CTb MexaHi3My «yBarH». 
BuKopHCTaHHA pozpo6neHOro MeTOIy I03BOJIAE 3HaYHO 3õiNbUHTH TO4H0CTb 
KIacHoikauiï kiHueBod MOneti B nopiBHAHH03 MeTONOM SNIP; 

- BIlepuwe pozpo6neHO apxiTeKTYPy iporpaMHOrO 3aQe3neyeHHA AJIA MoNeOBaHHA 
Ta 10cIiKeHHA MeTOI0B ipyHiHry nepen HaB4aHHAM HeHpoHHHX Mepex, AKa Ha BiJM0Hy 
Bil icHyIO4MX n03BOJ1AE ipHBOJHTH MaTpHi BaroBHX KOeisieHT0B Mepek0 10 

pospinxeHOro opMary, BMKOpHCTOBYIO4M 3aIiponoHOBAHHH MexaHi3M OuiHKH 
BaKIHBOCT0 BariB. 



AocTOBipHicTb OTPHMaHHX B po6oT0 HaykoBHX pegyIbTaTiB Ta BHCHOBKiB 
3abe3neyyeTbCA BHKOPHCTaHHAM KNacHYHHX MeTOMiB 10cH0NKeHL Ta rinTBepIKYETbCA 
eKCnepuMeHTaNbHO. B uinOMy cyKynHicTH pesynbTaT0B 10cT0NKeHB E 0HHopMaTMBHOKO 0 
y3ronKyeTbCA 3 cy4acHHMH TeOpeTHYHHMH INOI0KeHHAMH. 

OTKe, B AHCepTauiHHiH poQoT0 NOCTaBJIeHe HaykoBe 3aB1aHHA BHKOHaHe 

nOBH0CTHO, 3106yBay nOBHOIO M0pOIO OBOMOI0B MeTOIoNoriero HaykoBoi niaNbHOcTi. 
OuiHKa 3M0CTy AHcepTauiï, iï 3aBepueHicTE Ta 10TpHMaHHA NpHHUHI0B 

akanemiYHoï A06povecHoCTi 
3a CBOiM 3M0CTOM, AHcepTais MenbHHYeHKa A.B. nOBHICTIo BinnOBiNae 

CraHnapry BHIOi ocB0TH 3i cneuiaIbHOCT0 121 - IHxeHepia nporpaMHOro 3aõesrneyeHHA 
Ta HanpaMKaM A0cI0IKeHHA BiInOB0nHO A0 oCB0THbOi nporpaMH IHxeHepia 
nporpaMHOrO 3abe3neyeHHA. 

Aucepraui�Ha po60Ta e 3aBepuieHOIO HaykoBOIO ipaueKo i CB0I4HTb npo HaABHiCTb 
ocoQueTOrO BHeCKy 3106yBaya y HayKOBM� HanpaM <<TIHÐOK0 HeYpOHH0 Mepexi». 

Po3rnAHYBIH 3B0T NOniQHOcTi 3a pe3ynbTaTaMH nepeBipKH AHCepTauiÄHoi poõoTH 
Ha TeKCTOB0 CniBINan0HHA, MOKHa 3poPMTH BHCHOBOK, |O AHcepraui}Ha poQoTa 

MelbHH4eHKa Aprema BacuIbOBH4a e pezyNBTaTOM caMocTiHHX 1ocninKeHb 
3106yBa4a i He micTHTb eNeMeHT0B )aIbCHH0kauiï, KOMniIAuiï, þaópHKauii, nmariary Ta 
3anosuueHb. BuKopHCTaHi inei, pesynbTaTH i TeKCTH iHuIHX aBTopiB MarOTb HanexHi 
nocH1aHHA Ha BiJnoBiJHe AKepeno. 

MOBa Ta cTHIL BHKIaNeHHA pezyJIbTaT0B 

Inceprauis HanHcaHa ykpaiHCbKOIO MOBOO. Iuceprauia MenbHMYeHKa A.B. ¬ 
n06pe cTpyKTYpOBaHOO. OdpopMneHHS poóoTH e nocninoBHHM Ta yiTKO niJKpecnoe 
HaHBaxnnB0uIi pesylbTaTH, Io 6ynn orpHMaHi. uceprauia cKnanaeTbCA 3 BcTyny, 

4OTHPbOx po3nin0B, BHCHOBK0B, CIIHCKy BHKopHcTaHHX 1KepeI Ta 101aTK0B. 3aralbHM� 
o6cAr Anceprauiï cTaHOBHTb 179 cropiHoK, 3 AKHX 145 eropinOK OCHOBHoro reKcTy, 3 
NOnaTKH Ha 19 cTopiHKax, Ta MicTHTb 53 phcyHKH, 24 þopmyn, 9 raonHLb. 



y BCTyni posr1anacTbCA aKTyanbHicTb NHceprauiaHoro 10cninKeHHA, 3B'#30K 
poQoTH 3 HayKOBHMH porpaMaMH, iaHaMH Ta TeMaMH. DopMyIKOETbCA MeTa, 
3aBlaHHA, O6'¬KT Ta ipenMeT IocI0NKeHHA, HaykoBa Ta ipakTHYHa HOBH3Ha OTPHMaHHX 

pezynbraTiB. I+puBonaTbcA BinoMOcTi Ipo ocoóuCTH� BHeCOoK 3106yBava ta anpoQauio 
pesynbTaTiB AHCepTauiï. 

Ilepuun� posnin MieTHTb aHan0TH9HM� OrIA1 cyyacHHx niaxonis no BHpiueHHA 
3ana4 po3ni3HaBaHHA oQpasiB Ta MeTON0B IiJBHeHHA NponykTHBHOCT0 HempOHHHX 

Mepe*. OÑrpyHTOByCTbCA akTyanBH0CTS NpyHIHTy AK oHOro 3 MeTon0B niABHIeHHA 
WBHJKOnii r1uõoOKHX HeHpoHHMX Mepex. 

Apyru� posnin MicTHTb OHC npoBinHoi apxiteKTypu na BHSBIeHHA o6nH4b 
RetinaFace, onHc Haóopy naHux IA TpeHyBaHHa WIDERFace Ta aKTyaNbHOro MeTOAy 
npyHiHry SNIP, uo 6a3yeTbcA Ha KpHTepii BaxNHBOCT0 IIA BariB. IIpHBOAATbCA 
intocTpauiï Habopy aaHMX, KinbKicHÈ Ta AKiCH0 xapakrepucTHKH, MO oÑrpyHTOByIOT 
BHÐip HaÑopy ma eKenepuMenTiB. 06rpyurOByeTLCA BHÕIP apxireKTypu Ta ocoonHBOCT0 

BHKOpHeTaHHA. IlpaBoNHTbCA 3anponoHOBaHa MONH¢ikauia MeTONy SNIP, uo 
nepenQanac BHKIIOHeHHA OKPeMHX Mapis HeHpoHHoi Mepexi 3 oopaxyHKy KpHTepito. 

OnncaHO eKCnepHMeHT Ta HaBeneHO 1aH0, IO NeMOHCTPYIOTb NopiBHAHHA 00ox MeTONiB 

npu 3acTOCy BaHH0 AIA TpeHYyBaHHA MOneni apxiTeKTypH RetinaFace. IIpuBoAHTbCA 1aH0 
eKcnepHMeHTY 3 ciaMCbKHMH HepoHHHMH MepekaMH Ta 101aTKOBHMH BHXOnaMH, ulO 
He noKa3aB 3õiNblIeHHA ToYHOCT0 4H WBHAKOniï. 

Tperi p03ain MicTHTb 1eTANbHHÄ OnHC poÑoTH HeHpoHHHX Mepex apxiteKTypH 
«TpaHcoopMep» i oorpyHTyBaHHA npooneMH O04HCIIOBAJNBHoÈ CKNaNHocTi TaKHX Mepek. 
OnHcaHo MOJMHiKauio naHoi apxiTeKTypu 1A BHpiueHHA 3aFa4 pozni3HaBaHHA oQpasis 
(ViT). IlpuBeneHnH onuc po3po6neHoro anropuTMY pospaxyHKy KpHrepio BaxNMBOCT0 
Baris ma apxiteKTypu TpanchopMep, uo BpaxoBye ouiHKH MexaHi3My yBaru, a Tako* 
nopiBHaNbHH� eKcnepumeHT pospoQnenoro MeTony Ta MeTOIy SNIP Ha HaÑopi naHHX 

IA KlaCHhikauiï XBopoQ JIHCTA pocnnH. Takox posnin MicTHTb aHai3 BMKOPHeTaHHA 
npyHiHry ua 30iNbleHHA WBHAKONiï Ta 3MeHWeHHA O64ncNIOBaJTbHOd CKNaNHOCT0, 



BHKOPHCTaHHA P03pilKeHHX MaTpHUb NA npucKopeHHA BHKOHaHHA HeñpoMepeK Ta 
nocNHaHHA pesyNBTaT0B npyHiHry 3 BHKopucraHHAM pospinxeHHX MaTpuub. 

YeTBepTHH posnin MicTHTb onuc apxireKTypn pospoQneHoro nporpaMHOro 
3abe3neyeHHA IA BHKOpHcTaHHA pospooneHMX MeTON0B Ta 3õinbuleHHA WBHIKOI0ï 

HeHpoHHHX Mepex. y posnini onncaHo BHKOPHCTaHi 3acoQu pospooku, pemMBopKH Ta 
6i6ni0TeKH AMA TpeHYBaHHA HeHpOHHHX Mepex, HanaHo pospoQneHY cepBicHY 
apxireKTypy nporpaMHoro 3abesneyeHHA, OIHcaHo peani3auio cepBiciB Ta 3acTOcyBaHHA 
laHoi apxiTeKTypu 1a TpeHyBaHHA i 36inbLUeHHA IBHAKON0ï HeHpoHHHX MepeK 3 
BHKOPHCTaHHAM XMapHoro cepenoBHLa Azure. 

Aucepraui~Ha poboTa oopMJIeHa BinnOBiJHO 10 BHMOr Hakasy MOH YkpaïH 
BiI 12 ciYHA 2017p. No40 «Ilpo 3aTBepnKeHHA BHMOr 10 ocopMneHHA IMCepraui». 

OnpuaonHeHHA pesynbTaTiB AHCeprauiMHoi poQoTH 
HaykoBi pesynbTaTH nHceprauiï BHCB0TIeH0 y 3 HaykoBHX nyQnikauiax 3106y Bava, 

cepen aKHX: 3 crarTi y haxosHX HayKOBHX BHJaHHAx YkpaïHn Kareropiï «b». Takox 
pesynsratH IHCeprauiï 6ynu anpoÑoBaHi Ha 7 HaykoBHx ¢axoBHx KOHHepeHuiax. 

yci nyQnikauiï 3noQyBava MaloTb BHcOKHÄ HayKOBHG piBeHb, B HHX A0CTaTHbO 
nOBHO OnHcaHi ronOBH0 HayKOB0 3A06yTKH, npencTaBneH0 B AMCepTauii. IlopyueHHA 
npHHuHnis akanemivHOÏ NOCTOBipHocTi He BHABIeHi. OcooneTHH BHeCOK 3100y Ba4a no 

Bc0x HayKOBHX ny6nikaui�, onyQnikOBaHHX y crniBaBTopCTB0, ¬ BaroMHM. 
TaKHM 4HHOM, HayKOBi pesynbTaTH onncaHi B AHceprauiHHiÄ poóoT0 noBHicTKO 

BHCB0TIEH0y HaykoBMx nyQnikauiaX 3106y Bava. 

Heno.tiKH Ta 3ayBaxeHna Ao AHceprauiHnoï po00TH 
1. BuMorH n0 nporpaMHOro 3aQesneyeHHA, onHcaH0 B nepuuoMy p034ini, 

norpeoyioTL 6iNbuI iTKOro o6rpyHTyBaHHA. 
2. HaBeneHO BHKOPucraHHA MeroA0B npyHiHry Ia oopiskH Mepeki apxiTeKTypu 

RetinaFace, lo Qa3yeTbcs Ha 3ropTKOBMX HeHpoHHHX Mepexax, i nopiBHAHHA 



MOTHQ0KOBaHOro MeToNy 3 icHyIOYHM MeToNOM SNIP. MouintHO 6y1o Ñ npoBecTH 
nopisHAHHa i AIA 0NUHX MeTOAiB npyuinry, ax npukian, npyHinr þinsTpis 3roptkoBHx 
wapis. 

3. HaBeneH0 B NepuoMy po3nini MeTONH 36iNbIeHHA UIBHIKoniï 6y1o Ñ 10uiNbHo 
3acTOcyBaTH NJIA OL0HKH WBHIKON0iï oTpHMaHoÏ B ApyroMy po31i1i MONeni. 

4. y TpeTbOMy po3nini onucaHO MOIHhikauiio ViT nia Ha3BOIO Linformer, ripoTe 
He HaBoIuTbCA KilbkiCHHX xapakTepucTHK MO10 BnNHBy BMKopncTaHHA MOAHQikauiï y 
nopiBHAHH0 30 3BHyaHHHM ViT. 

S. OnucaHH� B TpeTbOMYy po3nini Haõip naHHX ¬ MeHLUHM, H0X B ApyroMy, i 
3anaya 3M0HIOETbCA 3 BHABIeHHA o6IHY Ha KIacHoikauiro 3oopaxeHb. Xo4a oQHIB0 
3anaui e 4acTKOBHMH 3a1ayaMH po3ni3HaBaHHA 06pasiB, 6yno 6 10uiTBHO NopiBHATH 

BBaxaro, I|O BHCIOBJIeH0 3ayBaxeHHA He ¬ BH3Ha4aTbHHMH 1 He 3MeHLIyIOTE 

3aranbHy HaykoBy HOB3HY Ta npakTH4Hy 3Ha4HM0CT5 pe3ynbTaT0B i He BIIHBaroTb Ha 
no3HTHBHy ou0HKY AHceprauiÄHoi poQoTH. 

BHCHOBOK npo auceprauiHHy poÑory 
Braxaro, uo AHceprauiHHa poQora 3106y Ba4a cTyneHA AOKTOpa pinocoiï 

MenbHH9eHKa ApTeMa BacHIbOBHYa Ha TeMy: «MeTonH Ta nporpaMH0 3acoQu 
ninBMuIeHHA WBHAKOniï MONeneH posni3maBaHHA o6pasiB Ha ocHOB0 MalHHHOro 

HaB4aHHA) BHKOHaHa Ha BHCOKOMy HayKOBOMy piBHi, ¬ 3akiH4eHHM HaykOBHM 

n0cHiAKeHHAM, He nopyuuye npaHunniB akanemiHoi noópoueCHOCT0, CyKynHicTb 
TeopeTHYHHX Ta npaKTHYHHX pesynbTariB AKOro p03B'N3y¬ HaykOBe 3aBIaHHA, Io Mae 
icToTHe 3HayeHHA JI ranysi 3HaHb IHhopMauiHHi TexHONorii. MuceprauiHna poõora 3a 
aKTyalbHicTIO, IpaKTHYHOIO uiHHicTIO Ta HaykoBOIO HOBH3HOIO NOBHICTO B0JmOB0lae 
BHMOraM YHHHOro 3akoHoNaBcTBa VKpaïHH, o nepenóaveHi B n.6 - 9 «llopaky 
ipucynKeHHA CTYneHA nOKTOpa þinocopiï Ta CKacyBaHHA piueHHA pasOBOi 

cneuiani3OBaHoï BYeHoi panu 3akJlany BHUloi oCB0TH, HaykoBoï ycTaHOBH Ipo 

HaTpeHOBaH0 MepeKi Ha oIHOMy � TOMy caMOMy HaÑopi naHHX. 



ipHcyrkeHHA CTyneHN AOKTOPa þinocopii», 3aTBepaKeHoro IlocraHoBOIO KaQiHery 
MiHicTpiB YKpaïHH BiN 12 ciyHa 2022 p. No44. 

3100yBay MenbHHYeHKO ApTeM BacuIbOBHY 3aciyroBy¬ Ha ipucynKeHHA 
CTYneHA nOKTOPa inocoii B ranysi 3HaHb 12 
cneujanbHÌCTIO 121 - IHKeHepia nporpaMHOrO 3aõezneyeHHA. 
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