PELLEH3ISI
Ha aucepTauiiiny poboty Onekcis Aprypa Onerosuya
Ha TeMy «MeToau Ta MporpaMHi 3aco0H aHali3y aKkyCTUYHMX CUTHAJIiB Ha OCHOBI
HEHPOMEPEKEBUX Mozeneid,
IpejicTaBlIeHy Ha 3000yTTs CTyIeHs JIOKTopa (inocodil
B ray3si 3HaHb 12 «Iudopmaniiini Texnosoriin

3a cnenianbHicTio 121 «IHxkeHepisi nporpamHoro 3aéeznevyenHs»

AKTyaJIbHICTL TeMH JHcepTanii. 3 ornﬂﬁy Ha CTPIMKUH PO3BUTOK ITiIBOJHUX
CHCTEM MOHITOPHMHIY, HaBirauii, OXOpPOHH IOBKiUII Ta OGOPOHHMX TEXHOJOTIH,
NiJBUIIEHHS TOYHOCTI PO3Mi3HABAHHS CHUTHAJIB Y CKIAJHUX aKyCTHYHHX YMOBaX €
HaJ3BHYAHO BAXJIMBUM 3aBIAHHAM. AKTYaJIBHICTh MUCEPTALiAHOIO JOCIIIKEHHS
3yMOBJIEHa 3pOCTalOYMMH BHUMOTaMM 0 aBTOMATH30BAHOTO aHAJi3y IIiJBOJHHX
aKyCTHYHMX CHMTHAJiB B yYMOBAaX BHCOKOI CKJIaJHOCTI BOJHOIO CEpPENOBHUILA, €
IHTEHCHBHI Ta HecTalilbHi IIyMH YCKIaIHIOOTE mpouec ix o6pobku Ta
knacudikanii. IcHyroul TpamumiiiHi NigXOmM [0 BHUSBIEHHS Ta pO3Mi3HABAHHS
CUTHANIB  YacTO  BHUSABJIAIOTLCS HENOCTATHHO e()EKTUBHUMH 4Yepe3  BHCOKY
BapiaTUBHICTh IIyMOBMX 3aBajl Ta 3MiHHICTh aKyCTHYHHX 1apaMETPIB.

Y 3B’43Ky 3 UMM aKTyaJlbHUM € BIPOBAKEHHS METOAIB [NIMOOKOTO HABUAHHS,
30KpeMa, BUKOPHCTAHHS I€HEPATHUBHO-3MArajbHUX HEMPOHHHUX Mepex  Juis
MPUTIYIIECHHs LIyMIB Ta 3TOPTKOBMX HEHPOHHHX MepeX IUIs MOKPAaIeHHS SKOCTI
Kiacupikaiii curuanis. 3aCTOCYBaHHS TAaKMX METOJIB CIPHSE MiIBUILIEHHIO TOYHOCTI
aHallizy, a TakoX 3a0e3nevye aJaNTHUBHICTh CHCTEM JO DI3HOPIJHMX AKYCTHYHHX
yMOB. Po3pobka mMeToniB i mporpaMHHX 3aco0iB Ha 6a3i 3a3HAUYeHHX MiAXOMIB €
Ba)XJIMBUM HAaNpsAMOM [UISI PO3BUTKY CYYacCHHX TiPOAKyCTHYHMX CHCTEM, CUCTEM
MiJIBOHOTO MOHITOPUHIY, HaBIralliiHMX KOMIIEKCIB Ta 3acobiB €KOJOTIYHOro
KOHTPOJTIO.

Meroro aucepraniiinoi poboru Omekcis A.O. € yZOCKOHAJIEHHS METOmB i
NPOrpaMHUX 3aco0IB 11 MiABHINEHHS TOYHOCTI Kinacudikamii, a Takox
MPOLyKTUBHOCTI 0OpOOKM NpH aHali3i aKyCTHMYHHX CHIHANIB, 110, 6e3NepevHo, €

aKTYaJIbHOIO 3aJa4€H0.



Ouinka oOrpyHTOBAHOCTI HAYKOBHX pe3yJibTaTiB jaumcepramii, ix
pocToBipHocTi Ta HOBM3HHM. HaykoBa HoBu3Ha pobGotu Ouekcis A.O. 3ymoBieHa
BIIPOBA/XKEHHAM OPUTIHAIBHOTO IiAXOJY 0 aBTOMATH30BaHOIO aHANi3y ITiJBOJHMX
aKyCTHYHHMX CHUTHAJIiB 3 BUKOPUCTAHHSIM CY4aCHHUX HEMPOMEpPEKEBHX MOJEJEH, 110
MOEJHYIOTh T€HEpaTUBHO-3MarajbHi apXiTeKTypd Ui LIYMO3ariylIeHHS Ta
3rOPTKOBI HEHpPOHHI Mepexi Uil MiABUIEHHs TOYHOCTI Kiacuikamii B ymoBax
CKIanHoro cepenosuiia. OCHOBHI IMyHKTH HAyKOBOI HOBU3HH BKJIIOYAIOTh HACTYIIHE.

( YIOCKOHAJIEHO MeTOoA Kiaacu(ikalii aKyCTHYHMX CHUIHANiB BOJHOTO
CepelloBUINa, 110 0a3yeTbCsl HAa 3aCTOCYBaHHI 3rOPTKOBHX HEHPOHHHX Mepex i3
BUKOPUCTaHHAM GaraTromMaciTabHOI 3rOPTKU Ta CePeIHBOI MyJiHr-omneparii Ipyroro
nopsaaky (CNN-SOP). 3anponoHoBaHe piuleHHst 3abe3mneqye migBUIIEHHS TOYHOCTI
Knacudikauii curHaniB s HabopiB 1aHUX 3 BHCOKHM PiBHEM (POHOBHX LIYMIB, IO
CBLAYMUTH IPO 3POCTAHHS CTIMKOCTI MOZEJI IO LIYMOBHX 3aBajl.

2. PosBuHeHo Meropn (inbTpalii IIyMiB aKyCTHYHUX CHUTHaJIiB BOJHOIO
CepeloBHILA IISIXOM YAOCKOHAJEHHA apXiTeKTYpH TeHepaTHBHO-3MarajbHoi
neiipornoi Mepexxi UWAR GAN. 3okpema, HUIIXoM OnTHMI3aLil KiIBKOCTI miapiB Ta
po3Mipy BHXIZHOTO TeH30pa IOCATHYTO 30epeXeHHs SKiCHUX XapaKTepPHUCTHK
npurHiveHHss wyMy (SNR, RMSE), npu npoMy TpuBajicTh OOYMCIIOBAILHOIO
npouecy ckopoyeHo B 10 pasiB, IO € CYTTEBHUM 3 OIJISAy HA BHMOTH [0
0OUYHCITIOBAIBHOT IPOTYKTHBHOCTI.

3. 3anpoNnoHOBAaHO  HOBY  apXiTeKTypHY KOHILEIU{l0 IPOrpaMHOro
3a0e3neueHHs A aHaNi3y MiJABOAHMX aKYCTHYHHMX CHTHANB, MOOyIOBaHy 3
ypaxyBaHHAM  IHTerpamii  MOAyJTiB  HEHPOMEpEKEBOr0  LIyMO3arilyIIeHH,
cermeHranii, knacudikanii Ta KoHTeKcTHOI 00pobKu. Peanizanist Takoi apxiTexTypu
JI03BOJIMIA MIABUILUTH TOYHICTh Kiacudikauil CHrHaNB y CKIAJHAX LIYMOBHX
yMoBax Ha 2%, IO MiATBEPKY€e e(EeKTHBHICTh 3aIpOIOHOBAHOIO MiAXOMY Is
TiApOaKyCTHYHUX CHCTEM MOHITOPUHTY.

Vel 3anpornoHoBaHl B JucepTauiiiHii poOOTi METOaM € HAayKOBO HOBUMH M
NPUHLMUIIOBO BiAPI3HAIOTECS BiJl ICHYIOYMX MiAXOMIB 10 OOpOOKHM aKyCTHYHMX
CUTHAJIB y MiZBOJHOMY CEpEelOBHUILI. 3aCTOCYBaHHS HEHPOMEpEKEBUX MOJeNeH,

Takux K CNN-SOP nna xnacudikanii Ta UWAR GAN uist IpUrHiYeHHs LIyMiB,



AO3BOJTHJIO JOCAITH IMOKPALIEHHs SKOCTI aHali3y Ta 3MEHUIeHHS OOYHCIIIOBAIBLHOL
CknanHocTi. Jlis MiATBEP/DKEHHS JOCTOBIPHOCTI OTPHUMAHMX pe3yJbTATiB Oymno
NPOBEJICHO  TEOpETHYHE  OOIPYHTYBaHHS  METOiB, a TaKOX  BHKOHAHO
CKCTIEPUMEHTAIIBHY ~ IEPEBIPKY  LLUIAXOM  YHCEIBHOIO  MOJETIOBAHHA  Ta
MOPIBHSUIBHOIO aHalli3y 3 BUKOPHCTAHHSM BiATOBIJHMX METPHK SKOCT] (TOYHICTB,
SNR, RMSE, gac o6po6kn).

Takum unHOM, Auceprauifina poGoTa Bif3HAYA€ThCS K BHCOKMM piBHEM
HAayKOBOI HOBH3HH, TaK i MPAaKTMYHOIO 3HAYYILIICTIO Ta CBIMYHTH IIPO 3IATHICTH
aBToOpa CaMOCTIHHO (opMymoBaTH i pO3B’s3yBaTH CK/IaAHi HAYKOBO-TEXHivHi
3aBJaHHs 3 IHXKeHepii mporpamMHoro 3aGesneveHHs A iHTENEKTYaIbHOL 00pobxu
curganmiB. HaykoBe 3aBjaHHs  mifBMINEHHS  TOYHOCTI Kinacudikanii  Ta
MPOJIYKTHBHOCTI 0OPOOKH aKyCTHYHMX CHTHANIB 3a JIOMIOMOTOI0 HefpoMepexeBux
TEXHOJIOT1 BAKOHAHO MOBHICTIO, a 3100yBay, Onekciii A.O., y moBHii Mipi OIIaHYBaB
METO/O0JIOTIF0 HAYKOBUX JOCTi)KEHb.

IlpakTHyHe 3HAYEHHS OJePKAHMX pe3yabTATIB IIO/Srac B CTBOpPEHHI
e(eKTHBHUX aJIFOPUTMIB Ta MPOrpPaMHHX 3aCOGIB ISl IPH/IYIIEHHS IIyMOBHX 3aBaf i
Knacugikanii MiABOAHMX aKyCTMYHMX CHTHATIB i3 3aCTOCYBaHHSM TEXHOJIOTIH
IJTHOOKOro HaBYaHHSA. 3aNpONOHOBAaHI MeTOAM 3a0e3MeuyroTh BHUCOKY TOYHICTB
BUABIICHHS LUIbOBUX CUTHAIB y CKI4JHMX AaKyCTHYHHMX yMOBaX BOJIHOTO
CepeloBHINA, 110 pOOUTH iX NpPHAATHUMH [JIS BHMKOPHUCTAHHS B CHCTEMAx
TiIPOaKyCTHYHOIO MOHITOPHHIY, aBTOMATH30BAaHOI'O EKOIOTIUYHOIO KOHTPOJIIO, a
TaKOX y 3aBJaHHAX HaBirauii Ta BifiChKOBOIO IIPU3HAYEHHSI.

Po3pobnene nporpamue 3a0esmedeHHs peanizye aBTOMATH30BAHHH aHATI3
aKyCTUYHHX [AaHHX Yy pealbHOMY 4Yaci, IO JO3BOJISIE 3aCTOCOBYBaTH HOTO B
KOMIIEKCaX IJBOAHOTO 30HJYBaHHA Ta MOCII/KEHHS MOPCHKHX EKOCHCTEM.
Pesynerati poboTu Gyinu BIpoBa/keHi y NpakTHYHY AiSIBHICT KOHCTPYKTOPCHKOTO
6ropo «IlITopm», 0 MiATBEP/IKY€E NPaKTHYHY LiHHICTh NPOBEAEHUX JOCIiKEHb.

Ouinka 3micTy auceprauii, ii 3aBepwenicTe Ta goTpHMaHHs NPHHIHUIB
aKajfieMi4Hoi 1o0pouecHocTi. 3a cBoiM 3MicToM aucepramiitHa poGoTa 3100yBaua
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«[mxenepis nporpaMHoro 3abesreyeHHs» Ta HApPSIMKaM J0C/iKeHb BiIIoBiIHO 10
OCBITHBOI Iporpamu «IHXeHepist IporpaMHOro 3abe3neueHHs.

Hucepraniiina po6oTa € 3aBeplIEHOI0 HAyKOBOK MPALEK i CBIMYHTH IO
HasBHICTb OCOOMCTOro BHECKy 3/00yBaua Yy BHMKOHAHHA HAyKoBOI TeMH
«JlocnifuKkeHHs IHTENEKTyalbHIX KOMII'FOTEPHUX MOJENed Ta alrOpUTMIB aHAIi3y
CUTHAJIiB MOPCHKOTO CepeOBHUIIAY.

AHami3 3BITY IIOAO pe3yNbTATiB IEPEBIPKM TEKCTY AMCEpPTAIlii I03BOJISIE
3poOUTH BUCHOBOK IPO Te, L0 JucepTaniiiHa podota Onekcis Aprypa Oneroeuya e
pe3ynbTaToM CaMOCTIHHHX JOCTi/UKeHb 3100yBaua i HE MIiCTHUTh €JleMEeHTIB
danbcudikanii, komminanii, Gadpukawii, miariaty ta 3anosuuens. Bukopucrasi izef,
pe3ynpTaTH 1 TEKCTH IHIIMX aBTOPIB MArOTh HAJIEXKHI MMOCHJIAHHSA Ha BiAMOBigHI
JoKepea.

Mosa Ta cTHAbL BUKJIaAeHHs pe3yabTaTiB. [uceprauiiina po6ora HanucaHa
YKpalHCbKOKO MOBOK. Po0oTa BHKIaJeHa JIOTiYHO Ta MOCHiAOBHO; ii opopMieHH:
Bi/INIOBiZIa€ BUMOTraM, LII0 BUCYBAIOTHCS 10 TakKuX pobiT. TekcT JUcepTallil He MiCTHTB
NPOTHPIY Ta HEMIATBEP/LKEHNX 3aKOHOMIpHOCTeH. PiBeHb miaroroBky nucepraniitnol
poboTu 103BONIsE 3pOOUTH BHCHOBOK IIPO T€, IO ii aBTOP KOPEKTHO BUKOPHCTOBYE
Cy4acHY HayKOBY METOJOJIOTIIO.

Hucepranis CKIamaeTbes 31 BCTYIY, YOTHPHOX PO3ILIIB, BUCHOBKIB, CIIHCKY
JiTepaTypH Ta AOJATKIB.

Y BeTyni 0OIpyHTOBAHO aKTyalbHICTh JOCIIKEHHS, [IOB’A3aHy 3i CKIaIHICTIO
aBTOMAaTHU30BAaHOIO aHaji3y MiJBOAHHMX aKyCTUYHHX CHUTHAJIB B YMOBaX BHCOKOTI'O
piBHS IUyMIB Ta BapiaTHBHOCTi aKyCTHYHHX XapaKTepUCTHK. BH3HAYEHO MeTy
poboTH, WO MONAra€ y CTBOPEHHI METOAIB i NpOrpaMHOro 3abe3redeHHs IS
MiBUIEHHS TOYHOCTI Kiacudikanii Ta edexTMBHOCTI 0OOpPOOKH aKyCTHYHHX
CHTHAiB Ha OCHOBI  HeHpoMepeXeBHX Mojeled TIIuOOKOro  HaBYAHHS.
CdopmynboBaHO OCHOBHI 3aBJaHHS JOCIIIKEHHS, [0 OXOILTIOKOTE aHAJIi3 Cy4acHHUX
MAXO/IB, pO3poOKy apXiTeKTyp HEMPOHHHX Mepex, ONTHMi3alilo iX mapameTpiB Ta
peani3allilo iHTErpOBaHOrO MPOrPAMHOTO PillIeHHS.

Y mepuwioMy po3JiIi IIPOBENEHO aHali3 0COGIMBOCTEH aKyCTHYHOIO

CEpeNOBUILA, PO3IJIAHYTO OCHOBHI JiKepena IOYMIiB MOPCBKOrO IOXOKEHHS,



BKJIIOYArOYH HAJBOJHI Ta MifBOAHI OG’€KTH, a TAaKOk MNPOAHATI30BAHO Cy4acHi
TiIpOaKyCTHYHI IPOrpaMHi KOMIUIEKCH.

Okpemy yBary NpuIiNeHO OISy AIrOpPMTMIB MAIIMHHOTO HABYAHHS, IO
3aCTOCOBYIOTLCS 110 aHANI3Y aKyCTHYHUX CHTHAJIB, 30KpeMa, 3TOPTKOBUX HEMPOHHUX
MEpeK, aBTOEHKOIEPIB Ta PEKYPEHTHUX MO,

Hpyruii poszin mpucssyeHo dopmarnizauii 3amay OPHUIYIIEHHS IOyMiB Ta
Knacudikanii curHamis. Bu3HaYeHO MaTeMaTHUHI INOCTAHOBKH 3a1ad, MeETONH
4acoBO-1aCTOTHOrO MpPEJCTABJICHHs, O00paHO METPHKH OLIHKK SKOCTi. JleTansHo
OIMCAHO apXiTEKTYpPHU 3ropTKOBOI HelpoHHoi Mepesxi CNN-SOP s Knacudgikariii Ta
renepatuBHOl mozeni UWAR-GAN st mymosarnylneHHs, BKIIOYAI0UH byHKLiT
BTpAT Ta CTPYKTYPY MOJEEH.

Y TpeTeOMy pO3AiNi HaBeleHO pe3y/bTaTH EeKCIIePUMEHTANbHOI IepeBipKH
po3pobrmennx Meroxis. [IpoBenmeHO omuc CTBOpeHHX JaTaceTiB, TpPeHyBaHHS
MOJZIeJIel, a TaKOX OLIHIOBaHHs e()EeKTHBHOCTI 3a IOIIOMOIOO METPUK TOYHOCTI
kiacudikauii, mpuraivenns mwymy (SNR, RMSE) ta IPOAYKTUBHOCTI. 3/iliCHEHO
aHalli3 BIUIMBY rinmeprnapaMerpis Ha po6GoTy Mogeneil Ta TIOPIBHSJIBHY OIIIHKY 3
0azoBUMH MTigX0HaMHU.

Y  4eTBEPTOMY  pO3AilNi  NpeACTaBIEHO apXiTeKTypy  IPOrpaMHOrO
3a0esIevIeH s, pO3pOOIEHOro ISl peaizallil 3aIpONOHOBAHAX METOJIB. IIporpamue
CepeNIOBHIIE CTBOPEHO 3 BHKOPHCTAHHSAM MOBH IIporpamyBaHHs Python Ta
¢pefimopky  Flask. Omnucano ¢yHKUioHANBHI  KOMIOHEHTH CHUCTEMH, IO
3a0e3M1e1yroTh TPEHYBaHHSI HEUPOHHUX Mepex, 3aBaHTAKEHHS aKyCTUYHHX JaHHX,
LIyMO3arnyleHHs Ta Knacudikauiro. Takoxk MOJaHO cXeMu po6OTH KOMIIOHEHTIB,
ocobnuBoCTi ix inTerpanii Ta inTepdeiic kopucTysaya.

Y BHCHOBKAaX HaBE/ICHO OCHOBHI TEOpeTWYHi i mMpaKTHYHi pe3ynbTaTH
JOCIIIIKEHHS Ta HaJlaHO PEKOMEHALT 1010 X BHKOPHCTAHHSL.

Huceprauitina poGora odopmiaena BimmosigHo g0 BUMOr Hakazy MOH
Ykpainu Bif 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 110 odopmITeHHs

quceprariin.



OnpuiaogHeHns pesyabTaTiB AucepTauiiinoi poGoru. Haykosi pesynsratu
JucepTaLii BUCBITIIEH] y 4 HAYKOBUX CTATTSX, OMyO/IiKOBaHUX y (paxOBHX BUAAHHSIX,
BKJIFOUEHHX JI0 MEPEITiKy HayKOBUX (aXOBHX BHIAHb Y KpaiHH.

Kpim Toro, pesynpTaTu AuceprauiiiHoro mociimkeHHs Oynu anpobGosaHi y 7
myOikanigax y Marepianax MidKHapOIHHX i BceyKpaiHChKUX HAYKOBUX KOH(epeHIii,
110 3aCBifYye HaJICKHUH piBeHb ampobarlii Ta 3aliKaB/ieHicTh HayKOBOI CIITBHOTH B
TEMaTHIl JOCHi/UKeHHs. AHami3 HaykoBHX nyOuikauiii 3mo0yBadya HayKOBOIO
CTYIEHIO MiATBEPIDKYE, IO Pe3yJbTaTH HOro AUCEPTALifHOI POGOTH HOCTATHHOIO
MiporO mpejcTaBieHi B nux ImyOmikauisx. 3asHaueHud BHecoK 3m00yBava y
KOHKPETHI JpYKOBaHi Ipalli CBiTYUTH PO HOr0 aBTOPCTBO Y BiJNOBIAHUX HAyKOBHX
JOCSATHEHHAX. TakMM YMHOM, HayKOBi pe3yJIbTaTH, IpeCTaBjeH] ry IcepTaliiHii
po6oTi, MOBHICTIO BUCBITIIEHI Y HAYKOBHUX ITyOJIiKaIlisx 3100yBaya.

HenoJsiikn Ta 3ayBaskeHHsi A0 auceprauiiiHoi poGorm. Hespaxarouum Ha
3arajbHe MMO3UTHUBHE BPa)X€HHA Bijl AMcepTaliiHOlI poOOTH, BapTO BiI3HAYUTH JESKi
HEZI0JIKH.

1. HesBaxxaroun Ha BUCOKY TOYHICTh MOJIeNIel Ha TECTOBUX Habopax, y JOCIiKeHH]
BICYTHIi TOBHOLIHHHM aHali3 pe3ynbTaTiB (YHKIIOHYBAaHHS PO3POBGIECHUX
HEHPOHHUX MEpeX Y pealbHHX TiIPOaKyCTHYHHX YMOBax i3 BapiaTHBHUMM
napaMeTpamMH 3aBaf, 110 00MexXye MOXIIMBICTh 00'€KTHBHOTO OLIHIOBAHHA IXHBOT
crifikocti. Y poGorti mpeacraBneno pesynsratd pobotr mozaeni UWAR-GAN Ha
CUHTETHYHHX  INPHUKIaJax IIyMiB, OJHAK HE  HaBEIEHO  IPUKJIAJiB
eKCIIEPUMEHTAJIBHOI TE€PEeBIPKM Ha [aHMX, 3i0paHUX y IMOJBOBHX YMOBaX 4H
1a00paTOPHOMY CEepeJOBHILI.

2. Jlucepramis I'DyHTOBHO BHCBIT/IIOE peawi3allifo Ta pe3yJbTaTH BUKOPHCTAHHS
HEHPOMEPEKEBUX  apXITEeKTyp, IHpoTe Opakye KijIbKiCHOro Ta sAKiCHOrO
TOPIBHSIHHSA ~ 3aIPOIOHOBAHMX  IJAXOAIB 13 TPajgWMUiAHAMH  AJTOPUTMAMU
NpUAYLIEHHS UIyMy Ta Kiacudikarii.

3. Mogens, pospobneHa y paMKax JOCIHIDKEHHs, OpIEHTOBaHAa Ha aHai3
KOHKPETHHX KJIACIB MiABOJHUX aKyCTHYHUX CHIHAJIB i HE JOCIIKY€E MOMKIMBOCTI

1l mepeHaByaHHs abo afanTanii 10 HOBHMX THIIB CHTHAIIB, 30KpeMa, 6iooriuHol

4K CeHCMIYHOT IPUPOIH.



4. Peamizauis cknagHux Moneneif, 30KpemMa, reHEpaTHBHO-3MAralbHUX HeHPOHHHX
mepexk GAN Tta sroprkoBux mepexk CNN-SOP, cynpoBoKyeTbCs 3HAYHHME
OOYMCIIIOBAIBHUMH BUTpaTaMH. Lle cTBOproe 0GMeXeHHs IIOA0 BHKOPHCTAHHSI
3aIIPOITOHOBAHUX PIIIEHb y PEXHUMi PeaTbHOTO Yacy abo Ha pecypcHO-00MeXeHuX
BOy10BaHHUX IIaThopMax, THITOBUX 15 MiJBOJHUX AaBTOHOMHUX CHCTEM.

5. ¥ pospin 3 (30xpema, 1. 3.2 Ta m.3.5.2) posrisiHyTO minGip rineprnapamerpis Ta
pesynbratd Knacudikanii. OngHak, y TekcTi aucepTamii He 3a3Ha4YeHO: 4Yac
HAaBYAHHs MOJeIi; KUIBKICTh emoX; dac 006poOku oxmoro curmamy (latency);
anapatHi pecypcu (CPU/GPU); uncioBa crabiibHICTh IpY BUKOHAHHI TOBTOPHHUX
3amyckiB. Lle ycknanamioe ONIHKY NpPUAATHOCTI Mojenedl 10 peansHOro
BUKODHCTaHHA B 3aJa4yaX peajbHOro 4vacy abo Ha OOMEXeHHMX amapaTHHX
maTgopmax.

BBaxaio, 110 BHCIIOBIIEH] 3ayBaXKeHHs HE € BU3HAYAJIBHUMHK i He 3MEHIIYIOTh
3arajlbHy HayKOBY HOBHM3HY ¥ MPaKTHYHY 3HAUYYINIiCTh PE3YJILTATIB TA HEe BIUIMBAIOTH
Ha CXBaJlbHYy OLIHKY AUCEpTALiiHOl po6OTH.

BucnoBox mpo juceprauniliny poGory. V  nucepramiitmiii poGorti
MPEICTaBIEHO HU3KY BarOMMX HAayKOBHX i MPUKJIAJHUX NOCATHEHD, 30KPEMa: BUCOKY
e)eKTUBHICTL  3aNpOTOHOBaHUX HelipomepexxeBux MertomiB (CNN-SOP s
knacudikauii ta UWAR-GAN s wymosarmymierHs), ski  3aGe3medmin
TMOKPAIEHHs TOYHOCTI aHali3y aKyCTHYHHX CHUIHAJiB; aJANTUBHICTE CHCTEMH O
PI3HOMaHITHHX aKyCTHYHHMX CEePeJOBHLI 3aBISKH ABTOMATHYHOMY HANAINTYBAHHIO
apxiTeKTyp¥ MopeneH Bi[IOBIZHO 1O XapakTepPUCTHK BXIiQHHX CHTHAIIB
ABTOMATH3ALII0 NPOUECiB MOGyNOBH Ta ONTHMi3alii HEeHpOHHMX Mepex qepes
peanizauito mwa6nony «®abpuka», wo MiHiMIzye m0Tpe6y B PYYHOMY BTpYYaHHI;
MATPUMKY MaciTaboBaHOi pPOGOTH 3 PpI3HUMM  amapaTHUME pecypcamu IS
eeKkTHBHOT 0OPOOKH BENMKHMX 0OCATIB JaHHUX.

OnepxaHi pesyibTaTW MalOTh 3HAYHHMH MOTEHIIAN ISl IIPAKTUYHOTO
3aCTOCYBaHHS B CHCTEMaX IiPOaKyCTHYHOTO MOHITOPHHIY, €KOJIOTTYHOTO KOHTPOJIO
Ta HaBirallii, a HaAyKOBa HOBH3HA IIOJSIra€ y KOMILIEKCHOMY MOEIHAHHI CyYacHHX
NiAXOMIB I'THOOKOrO HABYAHHS 3 3aBIAHHIMHU 00poOKM aKyCTHYHUX CHTHAIB Y

CKJIaJHUX MiJBOJIHUX YMOBAX.



Jlucepraniiina pobora 3m00yBaya cryneHs mgokropa ¢inocodii Onekcis
Aptypa OneroBuya Ha TeMy «Metonu Ta mporpaMHi 3acoOM aHami3y aKyCTHYHHX
CHTHAJIiB Ha OCHOBI HeMpoMepeXeBUX MojieNeil» BUKOHaHA Ha BUCOKOMY HAyKOBOMY
piBHI, He MOpYyUIy€ NPUHIMIIB aKaJeMiuHoi J0OpOYEeCHOCTI Ta € 3aKiHYCHUM
HAYKOBHM JIOCJI/DKEHHSIM, CYKYNHICTh TEOPETHYHHX Ta IPAKTUUYHHUX pPE3YJIBTATIB
AKOr0 BHpIIIyE HAyKOBYy mpoOyieMy, IO Ma€ iCTOTHE 3HA4YeHHA Mid rainysi
«IHdopMariiiHi TEXHONOTII».

JuceprariitHa po6oTa 3a aKTyaJbHICTIO, MPAKTUYHOKO LiHHICTIO Ta HAYKOBOIO
HOBM3HOIO I[IJIKOM BIiJIIIOBila€ BHMOTraM YHHHOIO 3aKOHOJABCTBA YKpaiHW, IO
nepenbavedi B mm. 6-9 «Ilopsaky NpHUCYIUKEHHs CTyNeHs AokTopa ¢inocodii Ta
CKacyBaHHs pillleHHS pa3oBoOi Creliani3oBaHOl BUEHOI paau 3a1<nany BUILOT OCBITH,
HAYKOBOI YCTAHOBH PO MPHCYIKEHHS CTyIeHs JoKTopa (inocodii», 3aTBEPIKEHOTO
IToctanosoro Kabinery MiHicTpiB Ykpainu Big 12 ciunsa 2022 p. Ne 44,

BBaxaro, mo 3m00yBau Omekciii Aptyp OneroBud 3aciyroBye Ha
IPUCYKEHHsI CTyINeHs mokropa ¢inocodil B ramysi 3uane 12 «IHbopmariiini

TeXHOJOTii» 3a cnenianpHicTio 121 «[HXeHepis mporpamMHoro 3abe3neyeHHs».

PeuenseHr:
JloueHT Kadeapu NporpaMHoOro

3a0e3MeueHHs] KOMIT FOTEPHUX CHCTEM,

KaHJ. TEXH. HayK, JIOLEHT P v 25 JIro6o08 OJIEHLIEHKO
nNAC rp.
/8 pehHT, 2ACBIQYYIO
1in Ka/pis Ta [iNnOBOACTBa
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