BIATI'YK
o 1I1{HOTO OTIOHEHTA, TIOKTOPa TEXHIYHUX HAYK,
npodecopa kadeapu KoM FOTEPU3OBAHUX CUCTEM Ta IMIPOTPAMHHX TEXHOJIOTIN
HarionansHoro yHiBepcuteTy «Oechbka MOMITEXHIKa
OOMIHA Onexkcannpa OnekciiioBuya
Ha qucepraniiiny podory OJIEKCIA Aprypa Onerosuya
«Meronu Ta mporpaMHi 3acO0M aHali3y aKyCTUUHUX CUTHAJIIB
Ha OCHOBI HEUPOMEPEIKEBUX MOJIETICI,

MOJIaHy JI0 3aXMCTY B pa30BY CIeliai30BaHy BUeHY paay HaiioHanbHOro TEXHIYHOTO
yHiBepcuTeTy Ykpainu “KuiBcbkuil momitexHiunuii iHCTUTYT iMeHi Iropst Cikopchkoro”
MiHicTepcTBa OCBITH 1 HAYKH Y KpaiHU HA 3100yTTsI HAYKOBOTO CTYTEHs JOKTOopa (inocodii
3 raiy3i 3HaHb 12 — [Hdopmariiitai TexHoMOTIT

3a creianbHICTIO 121 — [HKeHepis mporpaMHOro 3a0e3neueHHs.

AKTyaJIbHICTh 00paHOi TeMH

AHani3 aKyCTUYHMX CHTHAJIB BOJHOTO CEPENOBUINA € KPUTUYHO BaXXKIHMBUM
3aBJaHHSIM y Oaratbox cdepax, TaKuxX SK IJBOJHUN MOHITOPUHT, TipOaKyCTHYHA
PO3BijKa, HaBIrailisi aBTOHOMHUX IT1JIBOJIHUX amapaTiB Ta €KOJIOTTYHUN KOHTPOJIb. Bucoka
BapiaTUBHICTh MIJIBOJHOTO IIyMy, MOro HEJIHIMHICTL Ta HenepeadavyyBaHICTh
YCKJIAJIHIOIOTh TOYHY i1JIeHTU(dIKaIil0 Ta Kiacudikaiito curHamiB. TpaauiiiiHi MeToau
aHami3y, mo 0a3ylThCAd Ha KIACHYHUX alTOPUTMax CIEKTPaJbHOTO Ta CTATHCTHYHOTO
aHai3y, 4YacTO BUSBISIOTHCS HEMNOCTATHRO C€(PEKTUBHUMH B YMOBaX HU3BKOTO PIiBHA
CUTHATy Ta BUCOKOTO PiBHS 3aBa/l.

CTpiMKHII PO3BUTOK METOIB INTYYHOTO IHTENIEKTY, 30KpeMa HEHUPOHHUX MEPEXK,
BIJIKpUBAE HOBI MOXJIMBOCTI JJII OOpOOKM aKyCTHYHUX CUTHANIB. [TTMOOKI 3ropTKOBI
HEUPOHHI MEPEXKI Ta TeHEPaTUBHI 3MarajibHi MEpeKi IEMOHCTPYIOTh BUCOKY €(DEKTHBHICTD
y 3aBJaHHSX IIyMO3arjyIIeHHs Ta Kiacudikailii curHaniB. BukopucTtanHs Takux IMiaXOiB
JT03BOJISIE€ 3HAYHO IT1IBUIIIUTH TOYHICTH 1 IBUKICTH aHATI3Y IT1IBOJIHUX aKyCTUYHUX JAHUX,
[0 Ma€ BEJIMKE 3HAYCHHS JIJII HAYyKOBUX JIOCIIPKCHD Ta MIPUKJIAIHUX 3aBIaHb.

OnHak, iCHYrOYl MiIXOJIU, HE3BWKAIOYM HA IXHI YCIiXH, MOTPEOYIOTh MOAAIBIIOrO
BJIOCKOHAJICHHS Y HANpPSMKY I1IBUILEHHS CTIMKOCTI 10 BaplaTUBHUX YMOB CEpPEIOBHIIA,

aI[aHTaHﬁ A0 HIMPOKOIro CIICKTPY aKyCTHYHHX CHUTHAIIB Ta 3MEHIIEHHS O0YHCIIOBAILHUX
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BuTpar. Came TOMy po3poOKa METOMIB Ta MPOTpaMHUX 3aCO0IB aHANI3y aKyCTHYHHX
CUTHAJIIB BOJHOTO CEPEIOBUINA HA OCHOBI HEMPOMEPEKEBUX MOJIENEH € aKTyalbHOIO
HayKOBO-MPUKJIAIHOIO 33Ja4yelo, 10 Ma€ BaXXJIMBE 3HAYEHHS JJI PO3BUTKY Cy4dacHOi
T1IpOaKyCTHKU.

OTxe, MOXKHa CTBEpKyBaTH, 10 TeMa "MeTtoau Ta mporpamHi 3aco0M aHamizy
aKyCTUYHMX CHUTHAJIB Ha OCHOBI HEHPOMEpEXKEBUX Mojenel" € akTyalbHOw Yy cdepi

T'IpOaKyCTHKHU.

Ouinka 00IpyHTOBAHOCTI HAYKOBHUX 10JI0K€Hb, BUCHOBKIB i pekoMeHaamiii

[TonoxeHHsT Ta BUCHOBKHM, HaBEJEHI B AucepTamiiHiii podoti Onekcis ApTypa
OneroBuua, B IOCTaTHIM Mipi OOTpPYHTOBaHI SIK 3 HAYKOBOT'O, TaK 1 3 TEXHIYHOTO TOTJISIAIIB.
OOrpyHTOBAHICTh OTPUMAHUX y POOOTI TCOPETHUUYHHUX PE3yJIbTaTiB, HAYKOBUX IOJIOKCHD,
BHCHOBKIB 1 peKOMEHJalli 0a3yeTbCs HAa KOPEKTHOMY BHUKOPHUCTAHHI MaTEMaTUYHOTO
amapaTty Teopii HEHpOHHUX Mepex, Teopii iH@opmallii, METOAIB MaTeMaTUYHOIO Ta
IMITaIifHOrO MOJAEIOBaHHs. JlOCTIXKEHHSI BUKOHAHI 3 BUKOPUCTaHHSM MaTeMaTUYHOTO
amapary Ta Cy4aCHUX HiAXOIB IPOrpaMHOI 1HKEHEPII.

BupimieHHs mocTaBieHUX y JUCEpTAIiiHIi poOOTI eKCIEepUMEHTANBHUX 3a/1a4d Ta
ampoOartis 3amporOHOBAHKUX PINIEHh BUKOHAHI Yy BIAMOBIAHOCTI J0 MOJIOKEHBb OpTaHi3allii
KOMIT FOTEpHUX 3aC001B MOJICIIOBAHHS Ta OOYMCIIOBAIBHOTO €KCIIEpUMEHTY. PesynpTaTu
MEepeBIPEH1 IUIAXOM TPOBEJACHHS NPAKTUYHUX EKCIEPUMEHTIB, 10 MiATBEPIKYE
OOTpYHTOBAHICTh HAYKOBHUX I1OJIO)KCHb, BUCHOBKIB 1 peKOMEH/allii, copMyIL0BaHUX B

TucepTaliiHii poOoTi.

JlocTOBIpPHICTH HAYKOBHX I10JI0K€Hb, BUCHOBKIB i peKkoOMeHaauin
JIOCTOBIpHICTh HAyKOBUX IOJIOKEHb, BUCHOBKIB 1 pPeKOMEHAAIllll, OTPUMAHUX Y
aUcepTaLiiiHii poOOoTI1, MiATBEpKEHA PE3YIbTaTAMHU TEOPETUYHUX Ta EKCIIEPUMEHTATBHUX
JOCTIIKEHb, KOPEKTHUM 3aCTOCYBAaHHSM MAaT€MaTUYHOIO arapary, Cy4yaCHHUX METOJIB
MOJIEJIIOBAaHHS, a TAK0XX BIIPOBA/KEHHSIM 3alPONOHOBAHUX PIlLIEHb B PEKOMEHAALIMHUX
cucremax._HaykoBi pe3ynbTaTu 3aCTOCOBaHI Mijl 4Yac CTBOPEHHS IMITAI[ITHUX MOeNen 3

BUKOPUCTAHHSIM Cy4acHUX 010;1i0Tek MOBH nporpamyBanHs Python.
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JIOCTOBIpHICTh OTPUMAHMX PE3YJIbTATIB JOAATKOBO MIATBEPIKYETHCS JTaHUMHU
YHUCJIOBUX EKCIIEPUMEHTIB, PE3yJbTaTH SIKUX TMOBHICTIO Y3TOJIKYIOTHCS 3 TEOPETHUUYHUMHU

3acajiaMu 1 KOHIIENIISIMH y Trajiy31 iIHpopMaIliiHUX TeXHOJIOTIH.

HaykoBa HOBH3HA HAYKOBHUX I10/10K€Hb, BUCHOBKIB I pekoMeHaauii,
chopmy/IbOBAHMX y AUcCepPTALil

Hucepramiitna po0oTa BUpINIye aKTyajdbHE HAyKOBE 3aBIaHHS, BaXIUBE IS
PO3BUTKY aKyCTHUYHHUX CHCTeM. MO)KHA MOTOJUTHUCH, III0 BOHA MICTHTh PaHIIIIe He3aXHUIIeH]
HAyKOBI IMOJOXKEHHS Ta OTPUMAaHI aBTOPOM HOBI HAyYKOBO OOTPYHTOBaH1 pe3ysibTaTu. A
came:

- Bnockonameno wmeron aHamildy, a caMme Kiacudikailii aKyCTUYHUX CHUTHAJIIB
BOJHOTO CEpEJIOBUINA HAa OCHOBI 3ropTKoBoi HeWpomepexi SOP, ska Ha BIIMIHY BiJ
OpUTIHAJIBHOI HEMpOMEpEX1 MICTUTh, OararoMacITabHy 3ropTKy, IO JI03BOJISIE€ BUITyYaTH
XapaKTePUCTUKUA 3 PI3HOK PO3JAUILHOI 3AaTHICTIO, CEepeIHIA MYJIHT, M0 J03BOJISIE
3MEHIIIYBATH PO3MIPHOCTI BXIJIHUX JaHUX Ta MOJU(}IKOBAHO MOBHO3B’S3HUUN IIap 3
¢ynkuiero akruBanli ReLU muisixom nonaBaHHs MAakeTHOI HOpMadizalli, o 3a0e3nevye
Kpally y3arajJbHIOI49y 3/1aTHICTb.

- OrpuMaB mMOJANBIIWA PO3BUTOK METOJ NPHUAYIICHHS (OHOBUX IIyMIB
aKyCTMYHHMX CUTHAJIB BOJHOTO cepeaoBuina Ha ocHOBI Heripomepexi UWAR-GAN s
BUJIyUYCHHSI CHTHAJy BOJIHOTO CyJHAa NUIAXOM NPHUIYIICHHS (OHOBUX IIyMIB BOJIHOTO
CEpEe/IOBHUIIA Y 3alIyMJICHOMY CHUTHAJI.

- Bmepuie po3pobiieHO apXiTeKTypy NpOrpaMHOTO 3a0e3leyeHHsl Jis aHalli3y
aKyCTUUYHMX CHUTHAJIIB BOJHOTO CEpPENIOBMINA, IO peanizye MoauQikoBaHUN 11a0JI0H
'@abpuka’, 1o nepeadavyae aBTOMATHU30BAHE CTBOPEHHS HEUPOMEPEKEBUX MOJENCH.
[Iporpamue 3abe3ne4eHHs] Ma€ MOXJIMBICTh BUKOHAHHA NPUIYIICHHS (POHOBUX IIYMIB y
3alllyMJICHUX BXIIHUX CHUTHAJIaX 3 3aCTOCYBAaHHSM HEHPOHHUX MEPEX Ta Kiacu(ikalliro
BXITHHX CHTHAJIB BOJHOIO CepeAoBHINA. Takoxk, MporpamMHe 3a0e3ledeHHs Haaae
MOJXJIMBICTh TPEHYBAaTH 3alpPOIIOHOBAaHI HEUPOMEPEXi ISl MPUAYIIECHHS Ta aHallizy
BOJIHOTO CEPEIOBUINA HA PI3HUX BHOIPKAX JAHUX, aHATI3yBaTH OOpaHi CEMIUTH aKyCTUIHUX

CUTHAJIIB BOJIHOTO CE€PEIOBHUIIA, BUBOISYH Pi3HI XapaKTEPUCTUKH OOpAHUX CUTHAIIB.



3HAYNMICTh OTPUMAHMX Pe3yJbTATIB VI HAYKH i IPAKTHYHOI0 BUKOPUCTAHHS.
[IpakTiuHe 3HaYEHHS OTPUMAHUX PE3YJIbTATIB MOJSITa€ B HACTYITHOMY.
3anpononoBano BukopucTanHst UWAR-GAN s npuaymenss mymiB Ta CNN-SOP
sl kiacuikalii akyCTUYHMX CHUTHaliB. 3acTocoByroun Heilpomepexxy UWAR-GAN,
BJIaJIOCS TIJBUILMTH CITIBBIIHOIICHHS BiHOIIEHHs curHai/myMm Ha 10 nb micist o6poOku
curHajiB reHeparopom U-net. Busnadeno, mo Helipomepexxa CNN-SOP 3abesneuye
TOYHICTh Kiacudikaii Ha 3% Oiblle B TOPIBHAHHI 3 OPUTIHATBHUM METOJIOM.
Po3pobiieHo nporpaMHe 3a0e3nedeHHs], 0 BUKOPUCTOBYE MOJAM(DIKOBAHUN MaTEpH
"®abpuka" I aBTOMATH30BAHOTO aHaI3y aKyCTHYHHMX CHTHAJIB 13 MOJKJIMBICTIO
OUMIIEHHs Ta Kiacudikaiii. MeToauka TOCIIKEHHS] Ta OTPUMaHHI pe3yIbTaTH MOXYTh
TaKoX OyTH BUKOPUCTaHI JUIsl aHaJ3y aKyCTHYHUX CUTHAJIB 1HIIMX JIOMEHIB, THM CaMUM
pO3MHUpPIO0YH chepy MOTCHIIMHUX 3aCTOCYBaHb. J{OCTIIKEHHS MOYKE CTaTH OCHOBOIO JJIs
MOJAJIBIIIOTO PO3BUTKY IMPOTPAMHOTO 3a0€3ME€YeHHS aHaAT13y aKyCTUYHUX CUTHAJIIB BOJHOTO
CepeI0BUILA Ta BHECTH BKJIAJl Y 3pOCTAIOUUI 0OCST HAyKOBOI JIITEpaTypH 3 JaHOI TEMHU.
Pesynbraty mociimkeHb MPUUHATI A0 BIPOBAIKECHHS B KOHCTPYKTOPCHKOMY OIOPO
«IITOPM» (aktr Bim 14.02.2025p.); BOpOBaJXEHO B HaBYAJIbHHMI Ipolec Kadeapu
1HXKEHepii MmporpaMHOro 3abesneueHHs B eHepreTull HaBuanbHO-HAYKOBOTO 1HCTUTYTY
aTOMHOI Ta TEIUIOBOI €HEePreTUKH NP BUKIAJAHHI TUCHUILTIHU «MeTomonorii po3pooku
THTEICKTyIbHIX KOMITHOTEPHUX TPOrpam» IS CTYACHTIB OCBITHBO-KBaTi(iKAIIHHOTO
piBHa «bakamaBp»  Ta AMCUMIUTIHA «[HTeNEeKTyanbHUN aHami3 JaHUX IS 3a7ad
E€HEPreTUKN» ISl CTYJICHTIB OCBITHBO-KBaTi(iKalIiHOTO piBHA «Marictpy» creriaaibHOCTI

121 «Inxenepis mporpamMHOro 3abe3neyeHHs» ycix ¢opM HaBYAHHS.

IloBHOTA BUKJIAAy B HAYKOBHUX MyO0Jikalisix, 3apaxoBaHuX 3a TEMOIO AucepTalil
OcCHOBHI pe3yJIbTaTu AUCEepTalliHOl poOOTH BUKIaaeHOo B 11 myOmikamisx 3 Hux: 4
cTaTel y HayKOBUX (PaXOBUX BHUJIAHHAX YKpaiHM 3 TE€XHIUHUX HayK 3a CIELIaJbHICTIO
aucepraiii, 7 myOmikaiiil y mparsx i Matepiaiax HayKOBO-ITPAKTUIHUX KOH(EPEHITIi.
OnyOiikoBaHl Mareplaad IMOBHICTIO BIIOOpaXkaroTh 3MICT JAMcCepTalii Ta
BIJINOBIJIal0OTh BUMOraM NyHKTY 8 Ilopsaky nmpucymkeHHs CTyneHs JoKTopa (inocodii Ta
CKacyBaHHS PILIEHHS pPAa30BOi CIELlaNi30BaHOI BUYEHOI paJu 3akKiaay BHIIOI OCBITH,
HAyKOBOi YCTaHOBU NPO NPUCYKEHHS CTYIEHS AOKTOpa (imocodii, 3aTBEpIKEHOro
[ToctanoBoro KMY Bix 12.01.2022 p. Ned4, ITocranosi KMV Bix 06.03.2019 Ne 167 «IIpo

MPUCYIPKEHHS CTyNEeHs JOKTopa piaocodii» 31 3MIHAMH.



AHAJII3 CTPYKTYPH Ta 3MICTY JUCEPTALIAHOI po00oTH

Hucepramiitna po6ora Omnekcis Aptypa OneroBuuya CKIaAa€Tbcsl 31 BCTYILY,
YOTUPHOX PO3/LTIB, BUCHOBKIB, CHHUCKY BUKOPUCTAHUX JIKEPE, 10JATKIB.

[Tepmmii po3aiT AOCHKYE YMOBH aHANI3y MHIABOJHUX AKyCTHMUHUX CUTHANIB Ta
3aCTOCYBaHHS METOIB MAIIMHHOTO HaBYaHHA Ui 1X 00poOku. BH3HaueHO OCHOBHI
JDKEpeia IyMy y BOAHOMY CEpeIOBUIII, BKIIOUYAIOUH MPUPOIH] Ta aHTPONOTeHH1 (haKTOpH,
Ta iXHIM BIUIMB Ha TOYHICTh aHali3y curdamiB. [IpoBeaeHo orisg mOporpaMmHOro
3a0e3nedYeHHs I TiAPOAaKyCTUYHOTO aHaji3y Ta BCTAHOBIIEHO HOTro OOMEXKEHHS Mpu
po0OOTI B yMOBax BUCOKOTO PiBHS ITyMy. JloCaijKeHO METOM MAllTMHHOTO HaBYaHHS, TaKl
SK 3TOPTKOBI HEHpoOMepexki Ta TeHepaTUBHO-3MarajbHI MEpPEXi, 1 0OTpyHTOBAaHO BHUOIp
M1JIXO/I1B, 110 HAMKpaIe MiIX0sITh IJIs MPUIYIIeHHS IIyMiB 1 KJlacu(ikarlii CUTHaIB.

Hpyruii po3ain ¢opmanizye MareMaTH4YHI MOJIENl aHAI3y aKyCTHYHHX CUTHAIB.
[IpencraBneHO  YacoOBO-4aCTOTHI  TEPETBOPEHHS, 1[I0  BHUKOPHUCTOBYIOTHCS IS
MpeACTaBICHHS JaHUX, 30Kkpema neperBopenHs Oyp'e Ta CQT. 3anponoHoBaHO miaxia A0
NpPUAYLUIEHHS IIYMIB HA OCHOBI TeHepaTuBHO-3MaraibHoi Helipomepexki UWAR-GAN, 1o
Bkitouae U-Net renepatop 1 Patch-GAN auckpuminarop. MareMaTnyHO onucaHo QyHKIIi
BTpAT Ta aJITOPUTM ONTHMI3aIIii I1i€T Mepexi. KpiM Toro, po3riisiHyToO OKpaIieHy 3rOPTKOBY
Heipomepexky CNN-SOP, ska BukopuctoBye OararoMacmiTabHy 3ropTKYy Ta ITyJiHT
JApYroro TMOPSAKY JUIsl MiJBUIIEHHS TOYHOCTI Kiacugikalii. 3amporoHOBaHI MO
CIpsIMOBaHI Ha MIHIMI3aIllI0 BIUIMBY IIyMy Ta MiABUIICHHS €()EKTUBHOCTI 0OpOOKHU
aKyCTUYHHUX CUTHAMIB.

Tpetiii po3din NPUCBAYECHUM EKCIIEPUMEHTAIBHIA TIepeBipill 3ampoOrOHOBAHUX
MeToAiB. OnMcaHO CTBOPEHHS HAaBYAIbHUX BHOIPOK, 11O MICTATh aKyCTHYHI CHUTHAIHU 13
CUHTETUYHUMHU Ta peanbHUMH mymMamu. [Ipoeneno naBuanus UWAR-GAN 1 orpumaHo
3HAYHE TMOKPAILECHHS BIJHOIICHHS CUTHAN/IIyM y cepenHboMy Ha 10 nb. Ominka siKkocTi
BIIHOBJICHUX curHaiiB 3a gonomorotro RMSE, PSNR, SNR, ta ctangapTHOTO BIIXUICHHS
MoKasajya, 10 3ampoIrOHOBaHUN MeToj 30epira€ MOKJIWBICTh NMPHUAYIICHHS IIyMIB MpU
MEHIIIOMY 1HTepBaji TpeHyBaHHs. Kiacudikailis akyCTUUYHUX CUTHAJIB TICIS TIPUTYIIICHHS
mymy 3a gomomororo CNN-SOP nocsarma Ttounocti 98%, mo Ha 3% Buie, HIXK
opuriHaiabHU MeToA. [IpoBeneHo aHami3 BIUIMBY 3MIHU TilleprapamMeTpiB Ha CTAOUIBHICTh

poOOTH MEpPEki Ta TOBEICHO i CTIMKICTh 10 3MIH ITapaMeTPiB.
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UeTBepTril po3aia OMHUCYE PO3POOKY MPOrpaMHOro 3a0e3MedeHHs MJisi aHalizy
aKyCTUYHUX CUTHaJIB. CTBOPEHO CHCTEMY, IO JO3BOJISIE aBTOMATUYHO OYHUIIATH CUTHAIIN
Bix mymy 3a gornomororo UWAR-GAN Tta knacudikyBatu ix 3a gornomororo CNN-SOP.
PeanizoBano BeO-iHTepdeiic Ha ocHOBI Flask, mo 3abe3neuye iHTepakKTUBHUI AOCTYI 10
¢GyHK1i cucteMu. Po3pobieHo apXiTeKTypy nporpamMHoro 3ade3nedeHss, uo . [Iposeaeno
TECTyBaHHS Ha HOBUX aKyCTHUYHUX 3alHcax, M0 MIATBEpAWIO e()EeKTUBHICTD
3aMpPOMOHOBAHNX METOIB y peaTbHIUX YMOBAX.

BucHoBku 10 po3miumiB Ta 3a pe3yabTaTaMd PoOOTH CcPOpPMYIJIbOBAaHI YITKO Ta
BIJIMOBIAAIOTH 3MICTY JHCEPTALIHOI pOOOTH.

Crucok BUKOPUCTAaHUX JIKepe ckiagaeThbes 31 100 HaliMeHyBaHb Ta BKITIOYAE PI3HUM
CIIeKTp ImyOJIiKaIlii, 110 MOB’sI3aHi 3 TPEAMETHO 00JIaCTIO Ta CIEIIaIbHICTIO.

AHoTaIis BiioOpakae OCHOBHHUI 3MICT JAMCEpPTAIlii Ta JOCTaTHLO IMOBHO PO3KPHUBAE

HAyKOBI PE3yJIbTaTH Ta MPAKTUYHY LIHHICTh pOOOTH.

AKajaeMivyHa 100pPOYECHICTH

[TyGnikariiss aBTOpoM pe3yibTaTiB JOCHIIKEHb Y PEIEH30BaHUX BUIAHHSX, K1
nependavaroTh MOMEPETHIO MEPEeBIPKY MaTepialiB Ha BICYTHICTh 3alI03UYEHb, € OJTHUM 13
€JIEMEHTIB MiATBEPXKEHHS BIZCYTHOCTI MOPYIIEHb aKaJIeMI4HOi JoOpoyecHOCTI. B inomy
y AMcepTalliiiHii poOOTI MOPYIIEHb aKaJeMIYHOT T0OPOYECHOCTI HE BUSIBIICHO.

VYci pe3ynbraTy, SKi BAHECEHO aBTOPOM Ha 3aXUCT, OTPMMaHi CAMOCTIMHO 1 MICTATHCS
B omyOJikoBaHUX poboTax. Y pobOoTax, OMmyOJIKOBaHMX Yy CIIBaBTOPCTBI, BUKOPUCTaHI
TUIBKK Ti 171€1, TOJIOKEHHS Ta PO3PAaXyHKH, SIKI € Pe3yJIbTaTOM OCOOMCTHX HAyKOBUX

MOIIYKIB.

3ayBajkeHHs 10 AUCePTALIHOI podoTH
B mimoMmy mucepraiisi BUKOHaHa 3 JOTPUMaHHSM HOPMATHBHUX JOKYMCHTIB Ha
oopMIICHHSI PE3yIbTaTIB HAYKOBO-AOCTHIAHUX poOiT. OmHaK HEOOXITHO 3ayBaKUTU
HACTyITHE.
1. 'V Bcrymi Oysio O AOIITBHO ORI I€TaTbHO OMUCATH KOHKPETHI KPOKU peastizartii
KOXHOI 3 TIOCTaBJICHHUX 3a/1a4 Jociipkenns. e mo3Bonmno 6 kpaiie 3p03yMiTu

00paHy METOJIOJIOTII0 Ta JIOTIKYy POOOTH, a TaKOX IIJBHIIMIO O MPO30pPICTh



MPEICTABICHUX PE3yJIbTATIB.

2. Y nepuiomy po3autni Bapro Oyno O [goaatu TMOPIBHSAJIBHY TaOMUIIO 3
XapaKTEPUCTUKAMU MPOTPAMHOI0 3a0e3MeyeHHsl Il OopraHizailii MpOBEICHHS
EKCTIIEPUMEHTAILHUX TOCTIKEHb, [le 103Bomio 6 aeTaipHille MpoaHai3yBaTh
iXHI mepeBard Ta OOMEXEHHS, a TAKOXK YITKiIle OOIpyHTYBaTH BUOIp NMEBHHUX
IHCTPYMEHTIB JJI1 BUKOPUCTAaHHS B pOOOTI.

3. ¥V apyromy po3aui 0OMparOThCsl METPUKH ISl OI[IHKHU Ki1acu(iKallli akyCTUUYHUX
curHajiB BoaHoro cepenoBuina (Accuracy, Precision, Recal Ta F1). bymo 6
JOIIBHO OOTpyHTYBaTH BHOIp camMe IMX METPUK, a TaKOoX pO3MVISSHYTH
MO>KJIMBICTh 3aCTOCYBaHHS aIbTEPHATUBHUX MIXO/IIB IO OIIHKHU Kjacudikarii.

4. YV TpetboMy pO3AUI, TPHU EKCIEPUMEHTANIbHIA TEepeBIPIll METOJIB aHaTI3y
AKyCTUYHUX CHUTHAJIIB BOJHOTO CEpelloBUINA, HE OyJI0 BUKOHAHO aHaji3
YYyTIMBOCTI 10 3MIHM rinepnapameTpiB. Takuil aHai3 € KPUTUYHO BAKIMBUM IS
OIIHKHU CTa01ILHOCTI Ta HAJIHHOCTI 3aIIPOIMIOHOBAHOT MOJIEIII.

5. ¥V TperboMy po3Aill MpH €KCHEPUMEHTANbHIM NepeBIpii MPUAYIIEHHS LIyMIB
AKyCTUYHUX CHUTHAJIIB BOJHOro cepeaoBuina Herpomepexero UWAR GAN
pe3ysbTaTd MPUAYLICHHS HIYMIB HE MEpeBIpeHI Ha CTPYKTYpHY MOAIOHICTb.
JlonaBaHHS Takoi MEpPEeBIPKM TOKPAIIMIO O JOCTOBIPHICTH MPEACTABICHUX
pEe3yIbTaTIB.

6. Y derBepromy po3auil Opakye Jaiarpama IMpereieHTiB, ska O 3Ha4HO MOKpaIuia
pO3yMiHHSI (PYHKIIIOHAJIBHOCTI Ta CIICHAPI1iB BUKOPUCTAHHS CUCTEMU Ta HAOYHO
UTIOCTpYBaJia B3a€EMO/III0 KOPUCTYBaya 3 CUCTEMOIO.

[lepeniueHi 3ayBa)kK€HHSI HE € MPUHIMIOBUMH 1 TaKMMH, IO MiAJAIOTh CYMHIBY

pE3yAbTATH JTOCHIIKEHHS Ta HISIKUM YMHOM HE 3MEHILYIOTh HAYKOBY 1 TPAKTUYHY LIHHICTb

poOOTH Ta MO3UTUBHE BPAXXEHHS Bl BIPOBAKEHHS 11 pe3yJIbTaTIB.

3arajibHi BUCHOBKHM Ta OIliHKA JMcepTalii
Huceprariitna podota Onekcis Aptypa OneroBuya «MeTonu Ta mporpamHi 3acoou
MIJIBUINCHHS IMBUIKOMII MOJCIECH po3Mi3HaBaHHA o0O0pa3iB Ha OCHOBI MAaIIMHHOTO
HaBYaHHS» 3a CBOIM 3MICTOM BiamoBigae cremiaabHocTi 121 — KoMIT'toTepHa 1HX)eHepis.

Huceprailisi € 3aBEpIICHOI0 HAayKOBO-AOCTIAHOK pOOOTOIO, SIKa PO3B’S3Y€E BAXKIUBY



HAY KOBO-TIPAKTHYHY  3a1a4y, 10 CKAQIACTLCE  JTOCILIRCHHT  MCTO B OITTisisani
SOLIBIICHHT HIBIIKO, 11 HEHPOHHHX MCPCK
Ioaana amceprawmitna pobora Onekcis Aprypa Ozerosuya « MeTo i 1a rporpaMin
3aCO0M aHaM3y akyCTHYHMX CHIHAB HA OCHOBI HCHPOMEPCAKCBHN MOICICH) BLITOBLIAS
cneanbioctt 121 — [ikenepis nporpamMuoro 3ades3nedeHis, BUNOBIAAC BIMOTaM 10
;mccp'luuiii Ha 3100y T8 HAYKOBOTO CTVIICHS JI0KTOpa (priocodii. a cave BHMOTaM 1V HKTIE
. 7. 819 Tlopaaky npucy ukeHns crynens J0KTopa (puioco(ii 1a ckacy BaHus piicHis
PA30BOT CHEIUAI30BANO] BYCHOT PAIH 3AKJIALY BHIIO] OCBITH, HAYKOBOI YCTAHOBH 11PO
HPHCY/LKCHHS cTynens jlokropa (uiocodii, sarsep,ukenoro [locranosoio KMY  sui
12.01.2022 p. Nedd i3 3minamp, a 3n06ysau Ogexciit Apryp OJCroBHY 3aciyroBy
PUCYUKCHHS HAYKOBOI'O CTYNEHs JlokTopa (priocodii 3a ciieaibiictio 121 — Ihkenepis

NPOIrPpaMHOTo 3a0e31eHeHIs.
Odiuiiinunii ononent:

npodecop kapeapn KoM I0TepH30BaHNX CHCTEM
Ta NpOrpaMHmX TCXHOIOI

HatonanpbHoro yHiBepeurery

«()acchKa NOTCXHIKAY /

JAOKTOP TEXHIMHUX HayK. npodecop b ( _ Oaexcanap ®OMIH

[Tomme jurn., npoqfct.opa() 0, <1>()MIH A TIOCBLIUVIO.
Buchuii cexperap Pﬂ,ml Hamoua,»mmm
Yuisepentery «Onecbka lu)sflu\uu\a»'
Adiaoc.u., npmbcwp
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