PELIEH3ISI

Ha mucepraniiiny po6oty Cuszonenko Onexcanapu JIMUTpiBHH Ha TeMy
«P03p00/1eHHsI TEXHOJIOTIT Ta MPOrpaMHHX 3ac00iB BUSIBJIEHHS TA
po3mizHABaHHsI 00 €KTIB Yy PeKHMi peajibHOro Yacy», IPe/ICTaBICHy Ha
3100yTTS HayKOBOI'O CTyTeHs JoKTopa dinocodii 3a CHEeL AJIbHICTIO
121 ImxeHepist MpOrpaMHOTO 3a0e3IeYeHHs

AKTyajbHicTL Temu aucepTamii. Jlucepramis NpuCBsYeHa CTBOPEHHIO
e)eKTHBHOI Ta MBUKOT iHPOPMALIAHOT TEXHONOTii Ta MPOrPaMHOro 3a0e3MeYeHHs
JUIS BHSIBJIGHHS, PO3ITi3HABAHHS Ta BiJCTEXKEHHs 00'eKTiB y peanbHOMY 4aci. Y
JOCIiIPKEHHI PO3IUIAIAI0THCSI TeXHONOTii MNIMOMHHOIO HaBYaHHS Ta IPOBOMUTELCS
aHaJTi3 IOTOYHOTO CTAHY, a TAKOK IIPOTIOHYIOTHCS METOIH JUIS TOKPAIEHHs POOOTH
[pOrpaMHOro 3abeslieveHHs JUls BHSBICHHS, PO3Ii3HABAHHSA Ta BIACTEKCHH:
00'€KTiB y pealbHOMY 4acl.

Axmyanonicms  memu  0ocnioxcennsi OOyMOBIEHA HPOTHPITYAM MIXK
yCKJIaAHEeHHAM MoJeliell IMMOMHHOrO HaBYaHHS IPH BHUKOPUCTaHHI ICHYFOYHX
MPOrpaMHUX PpillleHh Ta 3POCTaHHSAM TPYIHOIIIB iHTepIpeTalii [UX MOACNCH Y
MPUKIAIHOMY 3aCTOCYBaHHi, IO CYNPOBOIKYEThCS IiBHILIEHHAM MIBUIKOCTI
MpOLELYPH PO3ITI3HABAHHS T BiICTEKEHHS 00'€KTIB y pealbHOMY Yaci,

3acTrocyBanHs Ge3nioTHUX Jitanbaux anapaTiB (BITJIA) 3poctae, | BUHHKaE
rmorpeba B ajanTallii alrOPUTMIB MAIIXMHHOTO HABYAHHS Ta MOJENed ITIMOMHHOTO
HaBYAaHHS I BUKOpucTaHHsS Ha Oopry BIUIA 3 ypaxyBaHHAM OOMEKEHHX
00YMCITIOBAILHUX pecypciB Ta crenuike opraHizamii BifeoNOTOKy HaHHX. Y
po6OTi HArOJONIyETHCS HA BAKIMBOCTI ICHYIOUHMX apXiTeKTypHHMX pillIeHb
3TOPTKOBMX HEHPOHHHMX MEpEeX IIpd BUKOPHCTaHHI METOMIB Ta alrOpUTMIB
MAaIlHHHOTO HaBYaHHSI.

I[TpoTupiuus BUPINIYETHCS MULIXOM I0JaBaHHSA YMOB /11 OOpPOOKH BEIUKOTO
HaGOpy 300pakeHb BiJEONOTOKY, SKWi MOCTIIHO OHOBIIOETHCA 1 MOXE MICTHUTH
iHpopMamito mpo o6'ekTH pizHOro po3Mipy Ta GopMH s PO3MI3HABAaHHI Ta
BifCcTeXeHHs. BumiiseTsess HeoOXifHICTP BHUKOPUCTAHHS aJalTOBAaHOI (QyHKIII
BTPAT y 3alpOIOHOBAHOMY I[IPOrPaMHOMY pillleHHi JUIS TiATPUMKH NPUHHATTS
pillleHb Ha OCHOBI OTPUMaHHUX JaHKX.

AKTyalbHUM € 3aBIaHHS 00'€lHaHHS O3HAK 3rOPTKOBUX HEHPOHHUX MEPEXK
JI7Isl IPOCTOPOBHX Ta YaCOBUX MOTOKIB.

3B’5130K po0OTH 3 HAYKOBHMH NPOrpaMaMH, JIAHAMH, TeMaMH.

3amporoHOBaHi TeXHOJOris Ta Mojens Oyiu po3pobieHi B paMKax
JOCIIpKeHb HayKoBoi mkonu «[HpopMariiiHi TexHoIorii 00poOKH CTaTUCTHIHHUX
JaHuX», sKa aie Ha kadenpi MaTemarudHoro 3abesnedeHHs EOM JlHimpoBcsKoro
HalioHaJabHOro yHiBepcutety iMeHi Onecs I'onvapa.



Jluceprauiiina po6oTa BAKOHAHA Bi/IMOBITHO 10 MOTOYHUX 1 NEPCIIEKTUBHUX
MJ1aHiB HAYKOBOI Ta HAyKOBO-TEXHIYHOI MisTBHOCTI J{HIIPOBCHKOI0 HALliOHATBHOTO
yHiBepcutery imeni Omecst ['oHuapa, CHpsIMOBaHMX Ha IOAAJBIIMNA PO3BHUTOK
MPOrpaMHOI 1HXXeHepii.

®opmyJI0BaHHS HAyKOBOI 3a/1adi, HOBe BHPILIEHHS SIKOI OJlepXKaHe B
AUCepTAalil.

HayxoBa 3a7aua poGOTH II0JIATaE y po3poOui Ta oOIpyHTYBaHHI METOMIB i
QITOPUTMIB IIiJIBUNIEHHS TOYHOCTi BHSBICHHS, PO3Mi3HABAHHS Ta BIICTE)XCHHS
06'eKTiB B PeXKHMi peanbHOro Yacy Ta peaizamil BiAMOBITHOT TeXHONOTIT y BUTIIAAL
rmporpamMHoro 3acoly. 06 ’ekmom OociodxcenHs € Ipolecu oOpodIIeHHs aHUX B
3aj1a4axX BUSBIICHHS, PO3Mi3HABAHHS Ta BiICTE)XXEHHS 00’ €KTiB y PEXKUMI peaibHOro
qacy. IIpeomemom Oocniddcenns € MOJEN, aIrOPHTMH Ta IIPOrpaMHi 3aco0u
BHKOPHCTAHHS 3TOPTKOBUX HEMPOHHMX MepeX JUId BUPIlIEHHA —3ajadl
pO3Ii3HAaBaHHS Ta BiJICTEKEHHs 00'€KTa.

OCHOBHUMH 3aBIaHHSIMU JTOCIIIKEHHS €:

1. TIpoBecTyn aHai3 iCHYIOYMX TEXHIYHUX Ta IPOTPAMHHUX PIIIEHb BASBICHHS
00'€KTiB y BiZIeONOTOIli JAHUX Ta MOJANBIIOrO iX PO3Mi3HaBaHHs Ta BIICTEXXEHHS.

2. TlpoBecTn aHami3 alrOpUTMIB Ta CTPYKTYyp HaHUX MJisi BpaxyBaHHS
0OMeXeHOCTI Ha 00UMCIIOBaIbHI pecyper Ta crenugiky opraHisaiii OTpEMaHOTO
B1ICOTIOTOKY JTaHUX. ‘

3. BUKOHATH TPENPOLECIHT 300paKeHb Il HaBYaHHs MOJIEN Ta BUPIILIEHHS
3a71a4i po3Mi3HABAHHS Ta BiJICTe)KEHHS 00'€KTIB BIJIEOIIOTOKY JIaHHUX 3 brJIA.

4. V0OCKOHAJIWTH iCHYIOYe apXiTeKTypHe pillleHHs peaisalii 3rOpTKOBOI
HeWpOHHOI Mepexi NpY BUKOPUCTAHHI METONIB Ta aJrOPUTMIB MAIIMHHOTO
HaBYaHHS.

5. YOCKOHAIMTH YMOBY ICHYIOYOTO ajJrOPHTMY INOAO OO'€KTIB PI3HOIO
po3mipy Ta (OpMH 3a/1adi OIpalboByBaHHI HA00OPY 300pakeHb BiI€ONOTOKY HaHHX.

6. Po3po6uTy nporpaMue pillieHHs MO0 HiAKII0YCHHS aalToBaHoi QyHKILT
BTPAT JJIs I TPUMKH [TPUAHATTS PillleHb Ha OCHOBI CIIOCTEPEKEHUX aHHX.

7. Po3poOuTH TporpaMHe pillleHHs MI00 i AKIIOYEHHS METOLY 3IHUTTS O3HAK
3rOPTKOBUX HEHPOHHHMX MEPEXK IS IPOCTOPOBOTO Ta YaCOBOTO MOTOKIB.

8. PeanizyBaru TEXHOJOTIIO pO3Mi3HABAHHS Ta BIIACTEXKEHHS 00'eKTIB 3
BUKOPMCTaHHSAM Cy4YacHHX TEXHOJOTIH KOMIITOTEPHOrO 30py Ta IOTy4HOrO
IHTEJICKTY.

9. TIpoBeCTH eKCHEePHMEHT Ta OLIHUTH e(hEeKTHBHICTh 3amporNOHOBAHOI
TeXHOJIOTI] pO3ITi3HABAHHS Ta BiJICTEXKEHHs 00'€KTIiB BiZ€ONOTOKY naHux 3 brJIA.

HaykoBa HOBH3HA OTPMMAHHMX aBTOPOM pe3y/IbTaTiB. Y JucepTauifHiA
poGOTi BHpIIIEHO HOBY AKTyalbHy HAyKOBY 3ajady, IO MOJsrae y po3poOui Ta
OOIpYHTYBaHHI METOJiB 1 aIrOPUTMIB IiJABULIEHHS TOYHOCT! BUSIBJICHHS,



pO3ITi3HABAHHS Ta BiJICTEXXeHHS 00'€KTiB B peXHMi pealbHOTo Yacy Ta peanizanii
BiIMOBIAHOT TEXHOJIONIT Y BUIJISI IPOTPaMHOT0 3aco0y .

OcHOBHI HayKOBI pe3yJIbTaTH IUcepTallii OJIAraloTh y HACTYIIHOMY.

1. Bnepmie po3po0ieHO apxiTeKTypHe pillleHHs I0oOyZOBH HEWPOHHOI
3rOPTKOBOI MepeXi 3a/a4i BUABJIEHHS, PO3Ii3HAaBaHHs Ta BiJICTEXKEHHS 00'€KTiB B
peXXUMi peaNbHOro 4Yacy, IO BiIPI3HAEThCS BiJ iCHYIOYOIO PIIIEHHS THM, IIO
BUKOPUCTOBYE Oi/bIy KiTBKiCTh GJIOKIB pO3Mi3HaBaHHS 00'€KTiB Pi3HOro po3Mipy,
SKe € ONTUMI30BaHMM JUIA 3aa4 KOHKPETHOI mpeIMeTHOI 061acTi.

2. Brnepmie O0OGIpyHTOBaHO MOXKIIMBICTH BHUKOPHUCTaHHS B pO3pOOJIEHIN
texHosorii PENB-6110Kky, skuii 6asyeThcs Ha apXiTeKTypHOMy pimenHi Faster-Net,
1110 BAKOPUCTOBY€ GaratoMaciuTabHy Mepexy 00’ €IHaHHs O3HaK Ui JEMOHCTpaLil
MOKpAIIeHO] TOYHOCTI pO3Mi3HABAHHS y OPIBHSHHI 3 0230BOI0 TEXHOJIOTIEO,

3. Brepie cpopMoBanuil BiacHui HaGip JaHUX 1S anpobarii po3po6ieHol
TEeXHOJOT1i, TTOYMHAIOYM 3 eTaly pOo3Ii3HaBaHHsS 00'€KTIB y BiNEOIOTOL, KU
BKJIFOYAE 00'€KTH pi3HOro Macmraly BH3HA4YeHO! MNpeIMeTHOi 00JacTi, o
MiATBEpIKYE ePEKTUBHICTE PO3POOICHOI MOZIEI.

4. Briepiie 3alpollOHOBAHO apXiTEKTypy KpocmiaTdopMHOI Gi0IIOTeKH s
peatizaliii TeXHOJOTri BUABIEHHS, PO3Ii3HABAHHS Ta BIACTCKEHHS 00'eKTiB, siKa €
M'SITUMAcIITa0HOIO CTPYKTYPOIO i MicTUTh MexaHi3M ypard BiFormer 3 manoro
00YMCITIOBANBHOKO TOTYXHICTIO (3MeHImye po3mip Mogmeni Ha 0,4 Mb Ha
HeBEeJIMKOMY Ha0opi JJaHuX), IO JO3BOJISIE TIOKPAILUTH TOYHICTh BUABIICHHS MaJUX
00'€KTiB Ta IMOKpAILly€ yBary 0 KI04oBoi iHpopmallii Ha KapTi 00'eKTiB i 30ib1Iy€e
mAPS50 na 0,5%.

5. Brmepine IpoBeIeHO MOJIENIOBAHHS MOPIBHSIBHUX E€KCIEPHMEHTIB Ha
YOLO v9 na HeBenukoMmy HaOopi HaHWX, SKI BIAPIZHAIOTBCS BHKOPHCTAHHIM
pi3HUX BUMIB (QyHKIiM BTpar mpu 30epiraHHi iHIINX yMOB HaBYaHHS HE3MIHHUMH,
0 [OKa3alo BUKOpUCTaHHA OQyHkuii perpeciimux BTpar WIoU V3
HalleeKTHBHImOW Ui ToOynoBaHoi Mojeni i 3HaueHHs mMAP wmogen mnpu
suxopucranui WloU v3 na 0,7% Burue, Hix npu Bukopuctanni CloU.

6. Bmepiue mpoBeieHO MOJIENIOBAHHS eKCIIEPUMEHTIB MpH JOJABaHHI [0
GasoBoi Mojeni OJOKiB HeTekTyBamHs rpymu PFNB, sxi o0'enHyroTs apiOHi
0COGIMBOCTI MIAPiB HEMPOHHOT 3TOPTKOBOI MepexKi, IO 30LIbIIYE Ha HEBEIUKOMY
Habopi maHux 3HavyenHs mAP ma 4,3% Ta mpH iX OXHOYACHOMY BHUKOPHMCTaHHI
po3Mip MoJeNTi i KiTbKiCTh MapamMeTpiB 3MEHIIY€eThCsl 3MEHIIyeThest Ha 5% (1 MB) i
KiJIbKICTB TApaMeTpiB 3MeHIIyeThes Oinbiue Hixk Ha 7,2% (0,8%1076).

7. Briepiire mpoBeieHo MOJIETFOBAHHS €KCIIePHMEHTIB Ha MOKpaIleHi# Mozer
YOLO v9 P, sixa Binpizaserses Bin 6asosoi mogemi YOLO v9 dynkitiero Brpar,
METOIOM 3JMTTS Ta MOAU(IKOBAHOIO apXiTeKTyporo OJIOKy po3Ii3HaBaHHs, IO Ha
HEBeJIMKOMY HaGOpi JaHUX JO03BOJNMIIO OTPHMATU IOKpalleHHs 3HaveHb MAP Ha
7,7% i AP Bix 2,5% no 14,1%.



IIpakTH4He 3HAYEHHS OJePIKAHUX pe3yJbTaTiB. Y IuceprauiliHiid poOoTi
CTBOpPEHO IMporpamMHHUil 3aci0 iHpopMalliiiHoi TexHOJOrii po3Mi3HaBaHHA Ta
BIJICTE)KEHHSI 00'€KTIB B PeXKUMi peaIbHOTO 4acy.

Po3pobinieHe mporpaMHe 3abe3ledyeHHs Ui BUPIIIEHHS 3aadl BHUSABJICHHS,
po3Mi3HaBaHHS Ta BIICTEXKEHHS OO'€KTIB y PEXHUMI peasbHOr0 4acy JI03BOJISE
aJlanTyBaTH po3pobJIeHi PillIeHHs 10 ICHYFOUMX CUCTeM ileHTU(DIKallil 00'eKTIB.

PesynbraTy pobOTH OTpHMANK BIIPOBAKEHHS B OCBITHIN mpolec kadbenpu
MaTematndHoro 3abe3nedeHHs EOM ¢daxynpTeTy NIpHUKIaIHOI MaTeMaTHKH
JIHinpoBecbKOTO  HallioHampbHOTO yHiBepcuTeTy imeHi Oneca I'onuapa mnpu
BUKJIQJaHHI JUCHMIUIIH «AJTOPUTMH aHajidy Ta METOIU OIpalfoBaHHs
300paxensy «CHCTEMH INTYYHOTO IHTENeKTy», «[JInOMHHE HaBYaHHsD» Ta
BHKOHAHHI KBai(ikamifHuX pooiT 3100yBadiB.

Po3pobiieni B amcepTaniiiHiii poOOTi TEXHOJOTII Ta MPOrpaMHi 3aco0H
orpuMainy BrpoBakeHHs y aisimbHocTi TOB « KAHbOH IHXHMHIPIHI », 30kpema
y mpomeci po3pobku mpoekty «FridgeEye», 1mo no3Bonse IpOBOAUTH
posmizHaBaHHs 00'€KTIB y pealbHOMY Yaci Ta BUKOPHCTOBYBATHU B IHTENIEKTYaTbHUX
crcTeMax, I0 € OOMEeXEHUMH 3a PEeCypCaMH.

HaykoBi pe3ysibTaTd TOCITIKEHHS € BHECKOM Yy PO3BUTOK apXiTEKTYPHHX
pilleHb 3agaul BUSBIIEHHS, PO3IIi3HaBaHHs Ta BiJCTEXKEHHS O0'€KTIB y pexumi
peanbHOro Yacy. JlociimkeHHs MOXe Oy T BUKOPUCTAHE SIK OCHOBA JUIs ITOJaJIbIINX
HAYKOBHX JOCIIKEHb Y I'aly3i KOMITIOTEPHOTO 30pY Ta IITYYHOTO iHTEIEKTY.

B sKocTi MOKIMBUX HampsMKIB TPOJOBXKEHHS JOCHIIKEHHS MOXHA
Bi/IMITHTH aKTyaJlbHICTh PO3POOJIEHHS TIPOrPaMHOro 3a0be3nedeHHs A/ TOBHICTIO
Ta HaniBaBTOHOMHKX BriJIA.

OG6rpyHTOBaHICTh i JOCTOBIPHICTH HAYKOBHX I0JIOKE€Hb, BUCHOBKIB |
pexoMeHAamii, siki 3axuuiaTbes. Jlucepraiis BUKOHAaHA Ha HaJEKHOMY
HayKOBOMY piBHI Ta BIANOBifa€e BHUMOraM IOCIiIPKEHb TPETHOrO PiBHA BHIIOL
ocitTn. HanifimicTs 1 JOCTOBIPHICTh OTPHMAaHHMX pPE3yIbTATiB TapaHTYIOThCH
BUKOPHCTGHHSAM anpoOOBaHWX MoJieleld MpeACTaBIeHHsS 3HaHb; NPaBUILHUMH
MaTeMaTHYHAMHA  (OPMYJIIOBAaHHSIMM  3a/ay; 3aCTOCYBaHHAM  TEOPETUYHO
OOTPYHTOBAaHMX METOJIB Ta AJTOPUTMIB; KOHTPOJIHOBAHOIO TOYHICTIO OOYMCIIEHE;
BUCOKHMM CTyIIEHEM Y3TO/UKEHOCTI MK TEOPETHYHHUMH 1 €KCIIepHMMEHTaIbHUMH
pe3yJbTaTaMi; a TaKOX BIIMOBIIHICTIO OTPHMAaHUX pe3yJbTaTiB [0 BIIOMHX
pe3yJIbTaTIiB IHIIUX aBTOPIB 13 BIAKPUTHUX JDKEpElL.

OcobucTuii BHecok 3100yBaya. Yci pe3ynbratu JucepTaliiHoi poboTy, 110
BUHOCSTBCS HA 3aXMCT, OTPUMaH] aBTOPOM 0COOKCTO 200 3a 6€30CepenHbOi yacTi.
Jlucepraniiinza poboTa € 3aBepIieHUM JOCHIIDKEHHSIM, BUKOHAHWM aBTOPOM
CaMOCTII{HO BIIOBIIHO JO MIPOTPaMHU CIUIAHOBAHUX, IIPOBEACHUX 1 y3araJbHEHHX
JIOCIIIJKEHD.



JlucepraHToM ~ MpoaHANi30BaHO  CydYacHI  TEXHOJIOTI  BU3HAYEHHS
Miclle3HaxOoKeHHss 00'eKkTa, 3ampOIIOHOBAHO cTparerii BUOOPY apXITEKTypH
Mepexi, MpOBENEHO TIOPIiBHSAHHA miaxoniB, omiHeHo GPS-posramryBaHHs
300pakeHb, po3pobieHo cuctemy Ha 6a3i Faster R-CNN, BUKOpHCTaHO aIropuT™
K-HaMOIMKIMX CYCiiB i3 c1aMCBEKOI0 HEMPOHHOIO MEPEKEI0, PO3TIISIHYTO PO3POOKY
IPOrpaMHOro MpoAyKTy 3 GaratomoTouHoro 3B’s3koro Faster R-CNN 1 meromy
pi3HUIII KaJpiB, OPiBHAHO MoauGikallii Mojielli BUSBICHHS 00'€KTIB, IPEICTaBIEHO
MOJeNb IO3HUIIOHYBaHHS 00'€KTIB y pealbHOMY Yaci, 3allpOIIOHOBAHO METOIH
MPUB'A3KH 300paXKeHb 3a MET4JIaHWMH, PEBEPCHBHHMM IIOIIYKOM i 0O0'eKTamu-
SIKOPSIME, PO3IIISHYTO MpomyKT Ha Gasi Faster R-CNN mi1s BusiBneHHs 00'€KTiB i
€KCIIEPUMEHT 3 T'eO0JIOKaIlil.

Anpobanis maTepiajis quceprauii. OCHOBHI pe3ynbTaT AUCEPTALIAHOTO
JOCIiKEeHHsT OOrOBOpEHO Ha MIKHApOJHMX Ta BCEYKPalHCBKHX HAyKOBHX
KOH(EepeHNisaX, Takux sK «MaremMaTduuHe Ta MOporpamMHe 3a0e3NeyeHHs
iHTeNneKTyanpHux cucteM MPZIS» (M. [Humimpo, 2021, 2022, 2023 pp.),
Beeykpainceka HaykoBo-MeToqnyHa KoH(epeHwis «IIpobieMu mareMaTHIHOTO
mozemoBanHs» (M. Kam’suceke, 2022 p.), HaykoBa KCH(eEpeHIis 3a MiACyMKaMu
HayKkoBo-goctigHoi podotu JJHY imeni Onecs ['onuapa 3a 2022 pik «MaTeMaTH4Hi
Ta nporpaMHi 3acobu  00poOku 1 aHamizy maHux» (M. JHimpo,
2022 p.). Pesynpraty aucepramil TaKoX 0OrOBOPIOBANIMCS HA HAYKOBUX CeMiHapax
(akynabTeTy  NpHMKIaAHOI  MareMaTHKH  JIHIIPOBCHKOIO  HALIOHAILHOIO
yHiBepcutety iMmeHi Onecst ['oH4apa.

Mosa i cruab poGoru. Marepiany poOOTH BHKIALEHO JIOTIYHO,
MPEACTABIEHO IOCTATHBOI MipOI0 1 HAaIMCAHO IapHOIO YKPalHCHKOI MOBOKO 3
BUKOPMCTAHHAM Cy4YacHOI HayKOBOi TepMiHOJOrii. 3MicT muceprauii BiAnoBizae
BMMOIaM, IO BHCYBAalOThCS 1O HAayKOBHX TIpallb TaKoro pIBHA, a TaKOX
BUPI3HAETLCS ITIOCIIIOBHICTIO, CHCTEMHICTIO Ta OOIPYHTOBAHICTIO Ta BHCBITIIOE
OCHORBHI pe3yJbTaTH HaAYKOBUX OCJI1)KEHb.

Iy6aikanii. 3a Temoro aucepTallii ommy0JiKoBaHO 9 HAYKOBHUX, CEpel SIKHX
4 crarTi B MEpiOJMYHMX HAYKOBHX JXypHalax 1 30IpHUKaxX HAyKOBHX Ipallb
kateropii B, 5 my6uikaniit y mparsx i Matepianax HayKOBHX KOH(EPEHILiH.

Ctpykrypa Ta obcar mucepramii. J{uceprariiina pobora BUKIaneHa Ha
172 cTopiHKax MaNIMHOIUCHOTO TEKCTY, CKIAJAa€Thesl 31 BCTYITy, TPOX PO3JILIIB,
BHUCHOBKIB, NepeiiKy BUKOPHCTaHUX [DKepell Ta ABOX A0AaTKiB. O6CAT OCHOBHOTO
TeKCTy mucepTalii ckmamae 142 CTOpiHKM MAaIIMHOIKCHOrO TeKkcTy. Pobora
imoctpoBana 58 pucynkamu Ta 14 Tabmmnsgmu. CrnucoKk BHKOPHCTaHUX JDKEPE
oxoIutoe 47 HaliMeHyBaHb, 3 HUX 10 Kupuinero Ta 37 JTaTHHULETO.

Y ecmyni OBIpyHTOBaHI aKTyalbHICTH TEMH, MeTa Ta 3aBJaHHsA pOOOTH,
HaBeJieHi HayKoBa HOBW3HA, IPAaKTUYHE 3HAUEHHs, 0COOUCTHH BHECOK IUCEPTaHTA
Ta anpobaiis poGotu. B ocHOBY mucepTaniiiHoi poOOTH MOKNaAeH! pe3ylbTaTy,
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OTpMMaHi aBTOPOM Il YaC BUKOHAHHS HAYKOBUX JOCIHIKEHb, IIPOBEINCHHUX Ha
kadenpi maremarwuHore 3abesmedeHHss EOM llHlnpOBCLKoro HaHIOHaJ'lBHOI‘O
yHiBepcutety iMeHi Onecs I'ondapa.

V nepuiomy po3dini aBTOPOM pPO3IISHYTO CIIelliaii3oBaHy JiTepaTypy Ta
iH(popMaliiiHi TeXHONOTIT [ BU3HAYEHHS aKTyaJbHOCTI TeMH JOCIIDKEHHS JaHO1
aucepTaniinoi po6oTu. Po3risHyTO iCHYIOYl METOAM Ta PilIEHHS /I BUKOHAHHS
nocTaBieHol 3amadi. HaBegeHO CTATUCTUYHI JaHi Ta BHCBITIIEHO MPOOJIEeMaTUKY
3aja4 KOMIi'oTepHoro 30opy B cdepi BrnJIA 3 omucoMm X IMPUYMH Ha IPaKTHI.
[ToctaBneHo (opmaibHy 3amauy i BHSBICHHS Ta PO3Ii3HaBaHHA 00 €KTIB Ha
300pakKeHHSX Ta PO3IVISHYTO METOOHW Ta allOPUTIMHU DillleHHs 3anadi, oOpaHo
apXiTeKTypHEe pillIeHHS.

YV Opyzomy po30ini aBTOPOM IPOBEAEGHO IOCIIDKEHHS OOYHMCIIOBATIBHUX
acrieKTiB MEeTO[iB BUSIBIEHHS, PO3Mi3HaBaHHs Ta BigcTeKkeHHs. Llell po3ain MiCTUTB
neransaui ommc obpannx MmeroniB (YOLO ta Faster R-CNN) nns BUsIBICHHS,
pO3Mi3HABaHHA Ta BiJICTeXeHHs 00'ekTiB y Bineonanux 3 BITJIA B peansHOMy Yaci.
Taxox npeacTapieHo MPaKTUYHE MOPiBHSHHS [UX ITIAXO/IB i IPOrpaMHKX PillleHb,
PE3yNbTAaTOM KOO € po3poOKa TEXHOJIOTT JUTsl JOCATHEHHS 1ijIed AucepTaliiHoro
JIOCJI1I)KeHHS.

Y mpemvomy po30ini TPENCTABIEHO TPOLEC PO3POOIICHHS TEXHOJOTil
peatizariii mporpamMHoOro 3aco0y po3Ili3HaBaHHS Ta BIICTEKEHHS, L0 BKIIIOYA€E OTHC
NiJIrOTOBKKA Ha6Opy HaHWX, BHOOPY CEpeOBHINA Ta TEXHOJOTIH po3pobiIeHHs
IPOrpaMHOrO  MPOJAYKTY, TOTOBHX DPOrPaMHHUX MOXYJIB Ta pe3yJbTaTiB
eKCITIEPUMEHTY.

Bucnosxu 1o poboTi WiTKi, JOTiYHI 1 BHTIKalOTh 13 TEOPETHYHHX Ta
eKCITEpPUMEHTATbHUX JTaHUX, OTPUMAHUX aBTOPOM.

Oxpemi quckyciligi MTMTaHHS | 3ayBasKeHHH.

1. B po6oti HasiBHi opdorpadiuni Ta myHKTyalliidHi HIOMHUIKH, PO301KHOCTI Y
no3HadeHHAX Ta ohopMieHHI ¢GopMmys, Hampukian, cTop.39 dopmyna 1.6,
crop.121 dopmyna 2.39, crop.89, 90 Ta 129 merpuka loU.

2. He 3po3ymisio, yum 06yMoBIIeHuH BIOIp 06’ €KTiB (IIiIIOXi[], aBTOMOOLIb Ta
BEJIOCHIIE]) Ui aHAalli3y aJlTOPUTMIB Yy po3ziil 2.

3. lllomo posuiixy 3 He 3po3ymijio, 4u Oynu obpaHi 06 €KTH PO3ITi3HABAHHS
0JIHOYACHO Ha cIleHi, uu Oyo ix gekineka? SIK mpairoe cucTeMa, SKIIO 00’ €KTIB
pi3HOro THIy Ha cileHi 6arato?

4, Yy e nHaiikpame 3HadeHHs TouHocti BussieHHs P = 51,3% (crop.150
tabs. 3.4) npuiHATHUM?

5. UaM MO’KHA IIOSICHUTH TaKy pPi3HHIFO B TOYHOCTI PO3Mi3HABAHHS IS
MAIIIMH Ta BAHTAXIBOK (cTop.151 Ta6:n.3.5)? Yu ManmHa € y3araabHEHHM TEPMIHOM,
KU BKJIFOUae QyproH, BAHTaXiBKy Ta aBTo0yc?



6. SIKMM YMHOM MOYKHAa BHKOPHMCTATH 3alpONOHOBaHe IIpOrpaMHe
3a6e3meueHHs JUISL KOHKPETHOTO BrJIA?

3asHaveHi 3ayBakeHHsS He BIUIMBAlOTh Ha 3arajlbHUN pIiBE€Hb IOJaHOL
AMcepTaniiHoi poboTH. ABTOPOM IOCATHYTO 3HAYHUX pe3ylbTaTiB, SIKI MarOTh
BHCOKY HAayKoBY LiHHICTb. lle m03BOJsI€ OIHWUTH [JUcepTalilo SK ILIICHE,
3aBepIllIeHe Ta aKTyalbHe HAyKOBE TOCIIIKEHHI.

3arajibHUIl BHCHOBOK

Jucepramiiina po6ora Cwusonenko Onekcanapu JMUTpIBHM Ha Temy
«P03po6IeHHs TEXHOJIOTIT Ta MPOrpaMHUX 3ac00iB BUSIBICHHS Ta PO3Ii3HABAHHS
00’ €KTIB y PEKHMMI PEaNbHOIO 4acy» € aKTyalbHOIO 3a 3MICTOM, MiCTUTh HAayKOBY
HOBH3HY, OCHOBHI pe3yJbTaTH Ta BHCHOBKM J¥cepTalii OOIpyHTOBaHI, MaroTh
TeOpeTUYHe Ta INpAaKTHYHEe 3HaveHHs. PelleH30BaHa JMcepTalliiiHa pobora €
3aBepUIEHOI0 HayKoBOM mpareto. OdopMieHHs aucepTalii BiJOBIIa€ BUMOIaMm,
3aTBEpKEHUX HakazoM MinicTepcTBa ocBiTh i Hayku Ykpainu Ne 40 Bin
12.01.2017 poky. MeTtoauuHuii piBeHb, HAyKOBa HOBHU3HA 1 IPAaKTHYHE 3HAYECHHH,
piBEeHb ONPUIIIOJHEHHSI PE3YJIbTATIB PelleH30BaHOl POOOTH BiANOBIIAE€ BUMOTaM 10
nucepraniii crymnens gokropa dizocodii srigno 3 Bumoramu [loctanosu Kabinety
MinicTpis Ykpainu Bix 12 ciuns 2022 poxy Ne 44 (31 3minamu) «IIpo 3aTBepmKeHHs
[Mopsiaky UpHCyIKEHHsS CTyIeHs aokTopa dimocodii Ta ckacyBaHHS DILIEHHS
Pa30BOI BUEHOT pajv 3aKja/ly BUIOI OCBITH, HAYKOBOI yCTAHOBH IIPO NMPUCY JUKEHHS
cTynens -gokropa dizocodiin, a 3m00yBay Cuzonenko Onexcanzapa JMHTpiBHaA
3aCIyroBy€ Ha IPUCYIDKEHHS CTyIeHs moktopa ¢igocodii B ramysi 3HaHp 12
[HdopMmarifini  TexHomorii 3a cremianpHicTIO 121 [HXeHepiss HNpPOrpaMHOIo
3a0e3MeYeHHs.
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