PELIEH3I1
Ha JHcepTaLiiiHy poboTy
[MTanackina Jlenuca BaneHTHHOBHYA

Ha TeMy «MeTo MiiBHIIeHHs! e()eKTHBHOCTI AiarHOCTHIHHX CHCTEM B aHaJi3i
3BYKY HA OCHOBI HEl[POHHHX Mepex»,
TIpeCcTaBlieHy Ha 3700y TTs CTyNeHs I0KTopa dinocodii

B rary3i 3HaHb 12 Incdopmariiiini TeXHOIOTIT
3a CTIEIIAJbHICTIO 121 ImxeHepis mporpaMHOro 3abe3neyeHHs

AKTyalIbHICTh TEMH AHCEPTali.

[IpencTaBieHni y aucepTalii METOX reHeparii JaHHX HabyBa€ 0COOIUBOTO
3HaueHHs U MEAWYHOI Tamys3i, e 4acTo BMHMKae mpobiema 0OMEKEHOCT] AKICHOT
Ta penpe3eHTaTHBHOI iHQopmauii. BukopucTaHHs 3rOPTKOBHX BapialliiHUX
ABTOEHKOJIEPIB /Il CTBOPEHHS CHHTETHYHMX NAHUX JI03BOJISE CYTTEBO i IBUILIUTH
e(eKTHBHICT HABYAHHS MOJeNeH, [0 MO3UTHBHO MO3HAYAETBCA Ha TOYHOCTI
~ wiacugixauii Ta CBO€9aCHOMY BUSIBIICHH] ATOJOriH IMXaIbHOT CUCTEMA.

[nTerpawis ITMOWHHOTO HABYAHHA Y TPOUECH aHANMI3y MEIHYHHX 3BYKOBUX
3aMMCiB BIAKPUBAE HOBi MOXJIMBOCTI /U aBTOMaTH3alil MEIMYHAX pitens. Takui
OigXim crpuse OmepaTHBHOMY CKPHHIHIY CTaHy Mali€eHTiB, ONTHMIi3ye poOOTY
miKapiB Ta TOKpallye 3aralbHy SKiCTb JiarHOCTHYHO-NIKYBaIbHUX 3aXO/IB,
3a6e3meuyoun  eeKTHBHY KOHIEHTpALil0 pecypciB Ha HaKOIIBIl KPUTUYHUX

BHUIIQKaXx.

Oninka OGTPYHTOBAHOCTI HAYKOBHX pe3yibTaTiB  AMcepramii, iX
JAOCTOBipHOCTI T2 HOBH3HH.

HaykoBa HOBM3HA pPe3y/IbTaTiB [MCEPTALIHHOrO [OCIHDKSHHS [MONArae B
HaCTYTTHOMY:

Briepiie 3aIporOHOBAHO KOMILTIEKCHHE METOJ| JUlsl CHHTETHYHOTO 30arateHHs
623 NMereHeBHX 3BYKIB i3 BUKOPHCTAHHSM 3TOPTKOBOTO BapialiiHOTO aBTOCHKOAEpa
(CVAE). Lleii MeTo JO3BOJIMB 3MEHIIMTH HCOaNaHC MIX KJ1acaM# 3aXBOPIOBaHb I
pocsrty 3pocrands Fl-metpuku knacudikauii va 14%, sbepirarouu CTa0IBHICTh
Mofeni Ge3 ICTOTHOTO PH3MKY TNepeHaBuaHHs. Pesynbrar 3abesmeveHO 3aBISKH
MOEIHAHHIO INTYYHO 3TE€HEPOBAHMX IMPHUKIAAIB i3  pealbHUMH BUOIpKaMH,
peTeNBHOMY HANANITYBAHHIO BHYTDILIHIX IIPEACTABIEHE Ta EPEBIpL PEJIEBAHTHOCTI
CUHTETUYHHX 3pa3KiB.



Okpemy yBary mpumineHo mpo6ieMi «BHTOKY HAHHX», TNPUTAMaHHii
ayCKyIbTaliiHUM JOCTIDKEHHAM: MOBEIEHO, L0 HNOTPAIUITHHS 3aIMCIB  OJHOIO
MallieHTa 10 HaBYaIbHOI Ta TeCTOBOI BUGIPOK CHOTBODIOE pe3yibTaTH. Y BiAMOBiAb
Ha [€ 3aIpOIIOHOBAHO CXEMY CYBOPOIo PO3IOALIY 3a Iali€HTaMM, KA BHKIIOYAE
NIEPEXpECHE BUKOPHUCTAHHS JaHMX i 3abe3nedye peaniCTUUHy OIHKY e(eKTUBHOCTI.

Takox ymockomaneno meromu Ki1acudikanii Ha ocHoBi CNN: BIpoBaKeHO
NOENHAHHA ITTHOOKOro HaBYaHHS 3 (QLIbTPALi€0 HU3LKOYACTOTHHX IMyMiB. 3aBIsKHU
MM PIUICHHAM BIAJIOCS 3HAIHO IIi ABUINTH CTIHKICT MOJEJeH 0 KIIHIYHOTO IyMy
— LIIXOM 3aCTOCYBaHHSA IPOLEyp ayrMeHTallii Ta BUAIIEHHS YaCTOTHHX MIJISHOK,
PeeBaHTHUX IS NiarHOCTUKH.

[IpoBeneni mocmimKeHHS TakoX POSLIMPHIM MOXJIHBOCTI MYJIBTHKIACOBOI
Kimacu@ikawii XBopo6 i3 NOXIOHUMH aKYCTHYHMMH XapaKTePUCTHKAMH. J[OCATHeHHs
3a0e3MeueHO 3aB/IAKK 3aCTOCYBaHHIO (yHKIiH BTPAT 3 BATOBUMHU KOS(illieHTaMH 11
MaJlOACENbHUX  KJACiB, BHUKOPHUCTAaHHIO  peryispusauii  (dropout,  batch
normalization), a Takox TexHiK reHeparii KaHHX (CVAE, mixup). Lle mamo 3mory
IOKPAIIUTH OajlaHC MiX KIacaMH Ta MiABHIMTH TOYHICTH IT(epeHLiHOBaHOTO
PO3MI3HABAHHS B 3allyMJIEHAX YMOBaX.

HayxoBi  jmocnimxenns Gymu  Bukomami 3106yBaueM Ha  Kabeapi
O6uncmoBanbHoi TexHikn  KITI im. Irops  Cikopcbkoro B pamxkax HJ/IP mix
xepiBHUUTBOM ITpopekTopa 3 HaykoBoi po6oru KIII im. Irops Cikopcbkoro, 1.T.H,
npo@. Cepris CripeHxa.

Orxe, B AucepTaniiinili po6GOTi I0CTaBIEHe HAYKOBE 3aBAAHHA - PO3POGICHHS
Ta JOCHIDKEHHS METOXYy IMiJBHUINEHHS e(pEeKTHBHOCTI IiarHOCTMYHMX CHCTEM B
aHam3l 3BYKIB JIETeHb i3 3aCTOCYBAHHAM IIMOMHHMX HEHPOHHHX MepeX, IO
BpaxoByBaTHMe IpoOIeMy OucOanaHCy AaHUX Ta HEOoOXifHICTE CHHTETHYHOIO
PO3LIMpEHHs BUOIPOK, a Takox 3abesmedyBaTHMe CTIHKICTB Ta BHCOKY TOYHICTB
K1acugiKalii y KIiHIYHO IyMHUX yMOBaX - BUKOHAHO MOBHICTIO, 3400yBad TIOBHO0
MIpOIO OBOJIOZiB METOIOJIOTIEI0 HAYKOBOT JiSTTBHOCTI.

Ouinka 3micTty guceprauii, il 3aBepuieHicTh Ta AOTPHMAHHA NPHHUHIIB
aKajeMi4HOI 100po4ecHOCTI.

3a cBOIM 3MiCTOM JaucepraliiiHa poboTa 3n06yBaua ITanackina JI.B, moBHicTIO
Biznmosinae CraHapTy BAWIOT OcBiTH 3i cnewiansHocTi 121 ImkeHepis nporpamuoro
3a0e3NIeYeHHd Ta HANpsSIMKaM AOCHIIKEHb BINOBIZHO IO OCBITHBOI Iporpamu
«IHXeHepis MPOrpaMHOro 3a0e3MeUeHH».

Aucepranifinza po6oTa € 3aBepIIEHOI0 HAYKOBOW TMPAIE i CBiTYHTH PO
HasBHICTb OCOOMCTOro BHeCKy 3400yBaya y HayKOBHil HampsM [HxenepHo-
TEXHOJIOTIYHHUH.

PosrisHyBIM 3BIT mORiGHOCTI 3a pe3ynbTaTaMH mepeBipKH aucepTaniiHol
poOOTH Ha TEKCTOBI CIHBHAAIHHA, MOXHA 3poOUTH BHCHOBOK, IO JAMCepTalliiiHa
pobora Ilanackina JI.B. € pesynsraTom caMOCTIHHEX JOCIHiIKeHb 3106yBaua i He



MICTHTh  €JIEMEHTIB banscudikanii, KoMmminALii, ¢abpuxauii, mrariaty Ta
3amosu4eHb. BukopucraHi inei, pesymbTatd i TekcTH iHmMX ABTODIB MAIOTh HAJIEKHI
TIOCHIaHHA Ha BiANOBinHe IKepeo.

Moga Ta cTH/Ib BHK/IaIeHHS pe3y.abTaTIB.

Huceprariitna po6oTa Hamicana YKpalHChKOIO MOBOIO.

Hucepraniiina po6ota XapaKTepH3YEThCSI TPAMOTHOIO MOOYHOBOIO CTPYKTYpH,
mo 3abe3neyye MOCIMOBHICTH BUKJIQJIEHHs MaTepialy: BiJ BH3HAYEHHS
NPOOTEMaTHKM Ta aKTYalbHOCTI TeMH J0 (GopMymIOBaHHS  LiNeH, omucy
KCIIEPUMEHTIB | MOJaHHs BUCHOBKiB. MOBIIEHHS diTKe, HayKoBe, 3 TOTPHUMaHHIM
aKaJIeMi4HOTO CTHIIFO Ta JIOTiKKM BUKJIAJCHHSL.

ABTOD YNEBHEHO BUKOPHCTOBYE 3arajlbHONPUMHATY TEXHIYHY TepMiHOJIOTIIO B
MeXax HanpaMmy «lmxeHepis mporpamHoro 3abes3nedeHHs», IO CBiTYHTH npo
rMMbOKe Po3yMiHHS NpeaMeTHOT o6acTi. BogHOUYAC CTHIIB BHKJIaIEHHS € JOCTaTHbO
3pO3yMINUM i (axiBIiB i He MiCTHUTDH HAJUIMIIKOBOI CKJIAHOCTI, IO ITOJErLIye
HUTAHHA Ta CIIPUHHATTS Matepiany.

Jluceprauis cknmajaetecs 3 BCTymy, 3 pO3ALTIB, BHMCHOBKIB Ta CIIUCKY
IiTepaTypu. 3aranbHuil 06Car aucepranii 191 cropinkw.

Y BCTymi PO3KPUTO aKTyalbHiCTh CTBOpEHHS IHTENeKTYaIbHUX CUCTEM [UIA
ABTOMATHYHOTO PO3MI3HABAHHA DECIIPATOPHMX IATONOTiH Ha OCHOBI aHali3y
AyCKyNBTALIAHAX 3alHCIB 32 JOHOMOrOI0 METOMIB IVIMOMHHOIO HABYAHHSL.
Oxpecneno npobiemu nedinuTy SKicHUX Ta 36aTaHCOBAHMX ayAlofaHuX, CKJIaJHOLI
3 (QOHOBMMH ITyMaMM Ta HeOOXiZHICTP TIeHepalii CHHTETHYHHX TPUKIIAJIB.
Bu3HayeHO HayKOBY MeTy JNOCHiAXKEHHS — IIiIBUIIUTH eheKTUBHICTD Kiacudikarii
JIETEHEBHX 3BYKIB IWISXOM 3aCTOCYBAHHA 3TOPTKOBHX HEHPOHHUX Mepex Ta
Bapiallii{HuX aBTOKOMYBANLHHKIB, a TaKoX C(HOPMYIBOBAHO HHU3KY 3aBlaHb,
CIpPSIMOBAHUX Ha i1 JOCATHEHHS.

Y mepiiomy poszini IpOBeAeHO MMUOOKHUH aHalli3 TEOPETHUHHMX | MPAKTUYHUX
aCmeKTiB [pOOJEMH aBTOMAaTH30BaHOI OOPOOKH JIEreHeBUX 3ByKiB. PosrnsuyTo
Qisiosoriyni OCHOBM [IUXaHHs, KiacH(iKalilo MATOIOri9HKMX IIyMiB, CIIOCOOU
NMOJaHHs 3BYKOBOI iHQOpMANii y BUIIANI CHEKTpOrpam, a TakoX CydyacHi Mojeli
IMUOUHHOTO HABYaHHSA, IO BHUKOPHCTOBYIOTBCS JNS MiarHOCTHKM. OliHeHo
€EKTUBHICTh HAABHMX METOAIB, IO Jano 3MOTy OOIDYHTYBaTH JOLIBHICTE
MOJANBIIAX  JOCHDKEHb y  HAaNpPAMKY KOMOIHYBAHHS  TeHEPAaTUBHHMX |
JUCKPUMIHATHBHUX ITiIXOIB.

Y npyroMy pospimi mpeactaBmeHo Konuenumito NASCA-meromy sk
IHHOBAL[IIHOrO MiAXOAY MO CHHTETHYHOrO 36aradeHHs HaBYATIbHMX BUOIpOK.
JleTanbHO OMHMCaHO —apXiTeKTYpy 3TOPTKOBOTO BapiauifHOro aBTOEHKOJIepa,
aJlTOPUTMH  CTBOPEHHS CHHTETHYHUX MEI-CIIEKTPOTpaM Ta IMePEBIPKM  iXHBOI
penesanTHoCTI. HaBeneno metomu ¢inbrpanii HH3bKOYACTOTHMX myMiB i crocoGu




30epexxeHHs  iHhOpMaTUBHUX O3HaK, WO 3abe3meyye Kpaily SKiCTh HaBYaHHS
MoJenei 6e3 nepeHaByanys.

Y tpetbomMy posgini Hasemeno Pe3yIbTaTH €KCIICPUMEHTIB, SKi ITiATBEPIKYIOTH
ePEKTHBHICTh PO3pOGIEHOrO merony. IIponemonctposano npupict F1-Metpuku npu
BUKOPHCTAHHI CHHTETHYHHX aHMX, 30KpeMa I MEHILI MpeACTABICHUX KJIaciB
naronorii. IIpoananizosano kouirypanii CNN-mozmene,, ouiHeHO cTilKicTb
ITOPUTMIB [0 IIYMIB, 8 TAKOX IPOJEMOHCTPOBAHO NOLINBHICTh PO3IITEHHS JaHMUX
33 [alliEHTaMu [T 3am06iraHus BHTOKY iH(popMarii,

Y BUCHOBKAX y3araisHEHO JOCSHEHHS JOCIiZKEHHS, COPMYILOBAHO OCHOBHI
TCOPETHYHI TOJIOXKEHHS Ta TPaKTHYHI PEe3yNbTATH. ITinTBepKEHO OLINBHICTD
3acTocyBanHs NASCA-Metony B aBTOMAaTH30BaHiii I1aTHOCTHUIII, OOIPYHTOBAHO
HayKOBY HOBH3HY IiIXOJy Ta OKpECNeHO NEpPCIIEKTHBH HOro MOIANbIIOro PO3BHUTKY,
30KpeéMa IIIAXOM MYJIbTUMOIAIBHO] inTerpamii mamux i Buxopuctamms LLM-
MOJIENIeH y MeTH4HOMY aHaJIi3i.

Hucepraniiina poGora odopmIIeHa BiAHOBITHO 10 BUMOT Hakasy MOH VYkpainu
B1A 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmKerHs BUMOT 10 0(hOPMICHHS AHCePTALiiY.

Onpunoanenns pesyasraTis AMcepTaNiifHoI podoTH.

HaykoBi pesynbratu AMCepTaLil BHCBITIGHI y 5 HayKOBHX IyGIIiKAIisfX
3000yBaya, cepen SKHMX: 2 CTATTi Y HayKOBHX BHI@HHAX, BKIIOYCHHX Ha JaTy
OIyOIiKyBaHHA A0 mepeliKy HayKoBUX ()axoBHX BHAaHb YKpaiHM; 3 cTaTTi y
NepiOAMYHMX HAyKOBUX BHIAHHSX, MpoiHAeKCcOBaHUX y 6a3ax nanux Web of Science
Core Collection Ta Scopus.

Takox pesymsrati gucepranii Gyiu ampoboBaHi Ha HayKoBil (axosiii
KOH(epeHLIi,

Hayxosi my6nikanii 3106ysaya 3acBiguyrots BHCOKHi] PiBEHb OOTPYHTOBAHOCTI
OTPUMAHHUX PE3yJIBTATIB Ta IX OPraHiYHMH 3B’A30K i3 MONOIKEHHSIMI AucepTanidHol
pobotu. Matepiany, omy6aikoBaHi K y BiTYM3HAHEX haxoBuxX BumaHHAX, Tak i B
KypHaJax, W0 IHAEKCYIOThCA MDKHAPOMHHMH Gazamu, BIANOBIAIOTE BUMOTaM 10
aKazieMigHoi 106poYeCcHOCTi Ta HayKOBOI €THKH. Y CIIJIbHUX nyOiKanisx 3106yBayq
BHCTYNA€ HIL[IATOPOM KIFOUOBUX TEXHIYHUX MiIXOAIB, BUKOHYE OCHOBHY 4aCTHHY
aHaJIITAYHOI Po6OTH Ta HOPMYITI0E BUCHOBKH, 110 CBiIYHTH TPO HOro MPOBIAHY PoJb
Y BUKOHAHHI JOCIi/KeHHs. Yci my6nikamii XapaKTepU3yIOTbCS HAJIEKHHUM piBHEM
UMTYBaHHS, BIJCYTHICTIO MODPYIUEHb aBTOPCHKOIO 1paBa, KOPEKTHUM 3a3HAYEHHSIM
BHECKY CITIBABTOPIB i MOCIINOBHICTIO Y BUKITAMEHH] HayKOBHX pe3yJIbTaTIB.

Takum 4MHOM, HayKOBI pe3yJIbTaTH OMMCaHi B AUCepTaLifHIA po6OTI MOBHICTIO
BHCBITIIEHI y HAaYKOBHX Iy6uiKaIiax 3106yBaya.

Henouixu Ta 3ayBaskeHus 10 Auceprauiiinoi podoTH.
Okpemi 3ayBakeHHs MalOTh 37e6iIbLIOrO penakuiinuii xapakrep. Y neskux
(parmenTax auceprauii moMiTHI TIOBTOPH 200 HaJMIpHO CKJIAJHI KOHCTPYKLI, SKi
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MOXHa 6y1o 6 cTHmicTIYHO CIIPOCTHTH 33/l Kpamwloi 4uTaupkoi 3po3yminocti. Ili
MOMEHTH He BILIMBAIOTh Ha 3arallbHy SIKICTh BHK/TAIEHHS MaTepiaiy, IIpOTe MOIU O
OyTH BrOCKOHAlEH] IIPU OCTATOYHOMY pefaryBaHHi TEKCTY.

BBaxaro, 1m0 BucoBNeH] 3ayBakeHHS He € BU3HAUATBHHMH i He 3MEHLIYIOTh
3arajibHy HayKOBY HOBH3HY Ta NPAaKTHYHY 3HAYAMICTh Pe3yNbTATIB Ta HEe BIUTHBAIOTh
Ha IIO3UTHBHY OLIHKY AMCEPTALiiHOI pOOOTH.

BucroBok npo guceprauiiiny poGory.

Beaxaro, mio AUcepTaliiina poboTa 3106yBaya cTymeHs gokTopa dinocodii

Ilanackina Jlennca BanentuHoBMY2 Ha TeMy «Meton miABHUIIEHHS
e(EKTUBHOCTI NiaTHOCTHYHHUX CHCTEM B AHAMI3] 3BYKY Ha OCHOBI HEHPOHHUX MePE»
BUKOHaHA Ha BHCOKOMY HAayKOBOMY piBHi, HE IIOPyLIye IPUHLMIIB aKafeMidHO
JOOPOYECHOCTI Ta € 3aKiHIEHHM HayKOBUM JOCIIIKEHHSM, CYKYIIHICTh TEOPETHUHUX
Ta TPaKTHYHHUX Pe3YNbTaTiB SKOr0 po3B'A3ye HayKOBe 3aBIaHHs, IO Ma€ iCTOTHE
3HaYEHH U1 IHOpManifiHuX TexHOMOrH. JucepTaniiiHa po6oTa 3a aKTyaIBHICTO,
MPaKTUYHOKO IIHHICTIO T2 HAayKOBOK HOBM3HOK MOBHICTIO BiAMOBiAa€ BUMOTaM
IMHHOTO 3aKOHONABCTBAa VYkpainu, mo mnepesbaseni B m6 — 9 «Ilopsaaky
NIPUCYIDKEHHA  CTyneHs JOKTopa ¢inocodii Ta ckacyBaHHsS pilIEHHS pa30BOi
Clleliali3oBaHoi BYEHOL pany 3akiagy BHINOI OCBITH, HayKOBOi YCTaHOBH IIpO
TMPUCYJDKEHHA CTyNeHs JoKTopa (inocodii», 3aTsepmxkeroro IToctanosoro Kabinery
Minictpis Vipainu Bix 12 ciuns 2022 p. Ne 44.

3n06yBay Ilamackin Jlenuc BanentvHOBHY 3aCllyrOBy€ Ha MPUCYKEHHS
CTyIEHs JOoKTopa ¢inocodii B ramysi 3mame 12 Inpopmauiiini TexHomorii 3a
crietianbHicTio 121 [HkKeHepis mporpaMHOro 3a6e3neyeHsHs.

Penensenr:
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