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Ha TeMy «MeTOJIM Ta MporpamHi 3aco0u MiABULIEHHS e(eKTHBHOCTI
MOJIETIOBaHHS IIPOaKyCTHYHOrO CUTHAY Ha OCHOBI BBEJIEHHS BaroBHX
KoediLlieHTiBY
IIpeJICTaBlieHy Ha 3100y TTs CTyNeHs gokTopa dinocodii
B raiysi 3HaHb 12 — IHopmauiiini TexHomorii
3a crietianpHicTIo 121 — [HXeHepist MporpaMHOro 3abe3neyeHHs

AKTyaJIbHICTB TeMH AHcCepTauii.

AHaji3 Cy4acHMX HOCIHiMXKeHb IOKa3aB, IO iCHye€ KpUTHYHA MOTpeGa
MiABUILEHHS TOYHOCTI Ta OMNEPaTUBHOCTI MOMIENIIOBAHHS T[iAPOaKyCTHYHHX
CUTHaNiB [Ulsi eeKTHUBHOrO BUpIlLIEHHs 3aiady MiJBOAHOI HaBirauii, 3B'I3Ky Ta
BUABJIEHHs! 00'€KTiB. 3aCTOCYBaHHS BaroBHX Koe(illi€HTIB JA03BOJISE BpaXyBaTH
BIUIMB Pi3HOMaHITHHX ()aKTOpiB cepeloBMIlA Ta [Kepesa LIyMy, LIO 3HAYHO

IIOKpalllye€ OOCTOBIpHICTh NPOrHO3YBaHHS IOBENiHKH CUTHAJly B peabHUX
yMOBaXx.

[InTaHHSAM MOZEIIOBAaHHS MOPCBKOIO CepelloBMIA Ta PO3IMOBCIOMXKEHHS
3BYKY Ma€ BEJIMKY KUIBKICTh HOCIIiIKEHb, 30Kpema Lie MUTAaHHS NOCIiIKyBalu
Taki HaykoBlLi K bpinmoen JI., Bpexoscekux JI., Mann S. A., Tiui S, Pomano
A. JIx., Mo6Gapake II. C., I'pinuenko B. T., Ilomo B. B., Conranns b,
3paxeschkuii I. M., Kopxuk O., Halina C., Kypaiok C., HixkuHcbka B., Kopxuk
M., Haiiga A., JIso C., Cs0 B., Bau 10., Bau J1., Lluns L., JTi 3., JIto 1., Pacner
P., I'peiisc P, Harn A., Y6epann I, 3apyp I, Becteyn E.K., Tinan K.T., Uenmex
H.P., Bousens XionseH, ®naman XKionben, Jann'Octo Jesia, Jle bian Hikons,
Hans ITiTep Ta iHi.

IlpencTaBneHUit aHai3 Cy4aCHOro MpOrpaMHOro 3abe3NedyeHHs is
MOJENIIOBAHHA TiAPOAaKyCTHYHUX CHTHaJliB [OKa3dye, WO sl OOCATHEHHS
MaKCHUMaJIbHOI TOYHOCTI = Ta BIAMOBIAHOCTI peajJbHHM YMOBaM HEOOXiTHO
IHOOKO AOCHIKYBaTH (i3M4YHiI MpolecH MOILIMPEHHs 3BYKY Y BOAI, IO Mae
BeJIMKe 3HA4YeHHs JMUIS Ppi3HOMaHITHUX cdep 3actocyBaHHi. OCHOBHHMU
BUKJIMUKAMM B Cy4acCHOMY MOJIEJIOBAaHHI € PO3paXyHKH NOLUMPEHHS 3BYKY Y
BOJHMX CEepelOBHIIaX, 0COOIMBO KOJIM JDKEPENIO 3BYKY Ta MpHiiMau pyXaroThCs
a60 3MiHIOOTECA B 4Yaci. Taki 0OYMCIEHHs € CKIalHUMU Ta BUMaraioTh 3HaUHUX
pecypciB, 110 CTBOPIOE TPYAHOLLI AJIsl OCIAHKKIB.

OuiHka oOrpyHTOBAaHOCTI HAYKOBHX pe3yJbTaTiB aucepTauii, ix
JAOCTOBiPHOCTI TAa HOBH3HH.

HaykoBa HOBH3Ha pe3yibTaTiB AUCEpPTaLiHOINO NOCHIIKEHHS MOJArac B
HACTYITHOMY:



Bnepuwe:

— Ppo3pobieHo y3arajJbHEHHH METOA HOpPMajbHMX MOI Ha OCHOBI
BpaxyBaHHs] 3MIHHOI LUIBHAKOCTI 3BYKY, 4aCOBOI 3MiHHOI Ta BBEJEHHS BaroBUX
KOeQILIEHTIB JIST BU3HAUEHHs SK JIHIMHUX, TaK i HeJiHIHUX BUMAAKIB, LI0O
JO3BOJIMTh MiABULIMTH TOYHICTh 0OpPaxyHKiB aKyCTHYHOIrO THCKY B XBHUJIEBOLII;

— po3poOJIeHO apXiTeKTypy NpOrpaMHOro 3abe3rnedeHHS MOJENIOBaHHS
TiIPOaKyCTHYHMX CHTHAJiB HAa OCHOBI YJOCKOHAJE€HOro Ta Yy3arajbHeHOro
METONIB HOPMaJbHUX MOH, SKa OO TOr0 > BiAPI3HAETBCS BiJ ICHYIOYMX
MOXIIMBICTIO 3alaHHS pI3HUX MapaMeTpiB CepeloBHINa MOAENIOBaHHS, sKi
301JIbIIy€e IBUIKICTH 00paxyHKiB Ha 30%, Ta BIIMBAIOTh Ha MOGYAOBY CLIEHAPIIO
PyXy 00’€KTa CIIoCTepeKEHHS;

YOOCKOHANEHO.

— KJIAaCUYHHI METOA HOPMaJIbHUX MOJ JUTSl MOAEIOBaHHS I APOaKyCTUYHOTO
CUTHAITy, SIKUil BiIpi3HSETbCS BiZl iCHYIOUMX BBEAEHHSM 3aJIe)KHOCTI IIBUAKOCTI
3BYKY BiJ NIMOWHU Ul BpaxXyBaHHs OCOOJIMBOCTEH BOJHOIO CEpENOBMILA Ta
3MiHH aKyCTHYHOIO THCKY 3 YaCOM.

JIOCTOBIpHICTh OTpPUMaHMX HAyKOBMX pe3YNbTATiB MiATBEPIXKYEThCS
KOPEKTHMM BHMKOPHCTAHHSM BIJMOBIAHOrO MAaTeMaTW4HOIrO amnapatry Ta
OOIPDYHTOBaHHMMH TEOPETHYHHUMM TBEPMKEHHSAMH, @ TaKOX Y3TOMKEHICTIO
TEOPETUYHUX pe3yNbTaTiB i3 pe3yjsTaTaMd BHUKOHAHHUX €KCIepUMEHTalIbHUX
JOCIIiIKEHB.

Otxe, B guceprauiiiHiii poOOTi MocTaBjieHe HayKOBe 3aBHAHHS BUKOHAHO
IOBHiCTIO, 3100yBad NOBHOIO MipOlO OBOJIOAIB METOAOJOrIE€0 HAyKOBOL
HisTBHOCTI.

Ouinka 3micTy Aucepraunii, ii 3aBepLIeHICTh Ta A0TPHMaHHSA NPHHUHNIB
aKaJaeMi4yHol 100po4YeCcHOCTI.

3a cBoiM 3MicTOM AMcepraniiiHa poborta 3100yBauku [Tuporoscekoi T.B.
moBHicTIO BigmoBigae CranmapTy BHLIOI OCBiTM 3i cneuiasbHOcTi 121 —
InxeHepiss mporpaMHOro 3abe3neyeHHs Ta HampsiMKaMm JOCJiJKEeHb BiAMOBIAHO
N0 OCBiTHBOI Mporpamu  «IH)xeHepis mNporpamMHoro 3abe3nedyeHHs».
Hucepraniiina poboTa € 3aBepLIEHOI0 HAayKOBOIO Ipaleld Ta CBIXYUTH IPO
HasiBHICTH OCOOHMCTOrO BHeCKy 3/100yBaya y HayKOBHUH HanpsM MOIETIOBaHHS
CKIagHUX (i3UYHUX TIpoleciB Ta po3poOKH apxiTeKTypd [pOrpaMHOro
3abe3ned4eHHs CKIaJHUX CUCTEM.

Po3misaHyBIIM 3BIiT mMoAiOHOCTI 3a pe3y/ibTraTaMu NepeBipKU aucepTaliiHOL
poOOTH Ha TEKCTOBI CHiBMaJiHHA, MOXHa 3pOOMTH BUCHOBOK, LLIO AMCEpTalliiiHa
pobora ITuporoBcekoi TeTssHH BONOAMMHPIBHM € pe3yNbTaTOM CaMOCTiHHHX
IOCITIDKEHE 37400yBaya i He MICTUTh ejieMeHTIB (anbcudikauii, KoMmmiisuii,
¢dabpukarii, rariaty Ta 3ano3u4yeHb. BUKopucTaHi iaeil, pe3ynbTaTd i TEKCTH
IHIIMX aBTOpiB MalOTh HalleXKHi MOCHJIaHHA Ha BIANMOBiAHe JKepeno. Y
JUcepTauiifHii po6OTi aBTOp HOTPUMYETHCA MPUHUMIIB  aKafaeMidHOl
I06poYeCHOCTI.



MoBa Ta CTHJIb BUKJIAJ€HHS pe3yJ/IbTaTiB.

Hucepraniiina po6ora HamicaHa YKpaiHCBKOIO MOBOIO. Po6oTa MiCTUTh
CYKYNHICTh pe3yJIbTaTiB Ta HAyKOBHX IIOJIOXKEHBb, IMONAaHUX aBTOPOM JJs
myOIiYHOrO 3aXHUCTY, Ma€ NOCTATHIN CTYMiHb 3aBEPILIEHOCTI, CTPYKTYPHICTh Ta
NOCTaTHbO JIOTIYHY BHYTPIIIHIO LIJIICHICTD i CBIAYUTD NP0 HasIsBHUI O0COOUCTHIA
BHECOK aBTOpa Y HayKy.

Hucepranis HanucaHa TIpaMOTHOIO HAyKOBO-TEXHIYHOIO MOBOIO 3
BUKOPHCTAHHIM 3araJIbHONPUHHATHX HAyKOBUX TEPMiHiB, BU3Ha4€Hb Ta MOHST,
JIOCTaTHBO SICHO Ta 3po3ymino. Marepianu AochilkeHb BHKJaleHi JIOTIYHO Ta
mocinifoBHO. CTwib iX BUKJIANEHHS HE CYINEepevYUTh METOAOJIOTii HayKOBMX
JOCHiKeHb. BHUCHOBKM JOCTaTHBO KOHKPETHI Ta BimoOpa)kaloThb OCHOBHI
pe3yabeTaTy AocHiKeHb. JlucepTalilo JocTaTHRO o0pe itocTpoBaHO. BuHeceHi
Ha 3aXMCT HayKOBi pe3yJbTaTH BHUKJaZeHO BUYepnHO. BukopucTani B poboOTi
TEpPMiHM, BH3HA4YeHHs Ta I[IOHATTA BiANOBiZalOTh AitounuM JleprKaBHUM
CTaHJapTaM YKpaiHH.

J¥cepranis CKIaJaeTbCs 3 BCTyIy, 4 pO3IiNiB, BUCHOBKIB, CIIHCKY
JiTepaTypHu Ta AoAaTkiB. 3aradbHuii obcsr aucepralii 174 cTOpiHKY.

VY BeTyni oOrpyHTOBaHO aKTyajabHiCTh TEMH AMCEPTALlifHOrO JOCIiKEHHS,
copMynbOBaHO OO’€KT, INpeAMeT, MeTy | 3aBAaHHs, BUCBITJIEHO HayKOBY
HOBH3HY, IpaKTHYHE 3Ha4eHHs OTPUMAaHUX pe3yJbTaTiB, MPeACTABIEHO OCHOBHI
HayKOBIi pe3yJbTaTH.

Y nepuwiomy po3aini mpoaHani3oBaHO ICHYKOYI METOAM MOIENIIOBAHHS
riApOoaKyCTUYHOIO CUTHally Y BOAHOMY CEepeloBHLi, a TaKoX MpOoaHaji30BaHO
HEJOJIIKK ICHYIOUOro nporpamMHoro 3a0e3nedyeHHs. Ha ocHOBI aHamnisy,
3aIIpPOINIOHOBAHO aKTyaJlbHE 3aBAAHHS MiABUIIEHHS e()eKTUBHOCTI MOAEIIOBAHHS
BJIOCKOHAJIIOIOYH METOJ HOPMaJIbHUX MOA.

Y apyromy po3aijii po3mISHYTO OCOOJNIMBOCTI TiAPOaKyCTUYHUX MOJEIei:
JeTalbHO oOmMcaHo (i3uWyHi sABMINA, [OB’A3aHI 3  PO3MOBCIOMIKEHHIM
riIpoaKyCTUYHHMX CHTHaJliB, @ TaKo)XX ITPOaHalli30BaHO OCHOBHI MapameTpu
BOJHOI'O CEPEIOBHIIIA, IKi MOTPiOHO B3SATH [0 YBaru Mp4 MOJEJIIOBaHHI.

IlpencraBneHuii BIUIMB 3MIHHMX CEpPENOBHIA Ha pPO3MOBCIOMKEHHS
riApOaKyCTHYHHUX CHUTHAIB B MOpi Ta 3allpOMOHOBaHi crocobu iX ypaxyBaHHS y
mporpamMHoMy  3abe3smneuenHi. [IpoaHasi3oBaHO rpaHWuYHi YMOBH  TIpH
MOJEJIIOBaHHI TiIpOaKyCTUYHMX CHUTHaliB B Mopi, (akTopu BIUIMBY Ha
IOIIUPEHHS TiIp0aKyCTHYHOI XBUJII Y CepeloBULLI BaXXJIMBUX B ypaxyBaHHI IIpH
MOJIEJIFOBaHHI Ta CIIoco0U BpaXyBaHHS BTPAT MPH MOLIMPEHHI MAPOAKyCTUYHUX
XBUIIb.

Y Tperbomy po3aini AeTanbHO OMUCYETHCA MOCTAHOBKA 3ajadi MOUIYKY
aKyCTUYHOIO TUCKY METOJOM HOpPMaJbHUX MOJ

VYhockoHajeHO MeTON HOPMaJlbHUX MOJ UUISXOM BpaxyBaHHs IIpH
MOJENIOBaHHI 3MiHYy IIBHAKOCTI 3ByKy 3 IIHOHHOIO BONHHX IpOLUJAapKiB Ta
JIONaBaHHSAM YacoOBOi 3MiHHOI.



VIOCKOHAJIEHO METOJ HOpPMalbHUX MOJA BBEAEHHAM KOedili€HTIB
Ye6uiIoBa Ul BHM3HAYeHHs SK JIHIMHMX, Tak | HeJIHiHUX BHIMAAKIB, IO
JO3BOJIUTH IIBUIIUTH TOYHICTh 00paxyHKiB aKyCTUYHOIO THUCKY B XBHJIEBOAI..
Jis BUBEAEHHUX METOHIB Oy/l0 NpPOBEAEHO CTAaTUCTUYHE OOYMCIIEHHS M
BH3HA4YeHHs (QYHKI1 anipOKCUMYBaHHS.

[IpogeMOHCTpOBaHUM KiNbKICHMH aHami3, SIKMH Moka3aBa, LIO 3
BUKOPHUCTAHHSAM KOHKPETHMX [JaHMX MOXHa 3pOoOMTH BHCHOBOK, LIO
BUKODUCTaHHA  KoedimientiB  YeOuwoBa B 3ajmadyi  MOZIENIOBaHHSA
PO3IOBCIOMKEHHS] 3ByKOBHX XBHJIb 3 YacOBOIO 3aJIEXKHICTIO € AOLIJBHUM Ta
edeKTHBHIM, 30KpeMa JaHKi METOJ MOKa3aB BUCOKY CTIMKICTh 10 LIyMy

Y 4yerBepTOMy poO3aiJii BUCBITVIIOETHCS MPOLIEC CTBOPEHHS MPOrpamMHOro
KOMIUIEKCY, IIpM3HAY€HOro MJis MOJEeJIIOBaHHS BOAHOrO CepeloBHILA Ta
PO3MOBCIOJKEHHSI 3BYKOBHUX XBWJIb Yy HbOMY. Po3pobka po3smoyanacs 3
JNETaIbHOIO aHalidy IpeaMeTHOI o0yacTi, IO JO3BOJIMJIO, 3a AOMNOMOIOIO
MOJIEITBHO-OPIEHTOBAHOIO IMiAXOAY, MOOYAYBaTH OHTOJIONIYHI MOIENI — SK
TEOpPEeTHYHOI OCHOBH, TaK i camMoro mporpamHoro 3a6esnedeHHs. Lli mogneui
3a0e3neunnu edekTHBHY po3pobkKy. OcobnuBy yBary NpuAiaMau rpagpiuHomy
iHTepdeiicy, W00 KOpHUCTyBauam Oyjg0 3pyYyHO HaJAIITOBYBaTH CLEHapil
MozemoBaHHA. HaBeneHi pe3ynbpraTd MiATBEPIXKYIOTh BHUCOKY €(EKTHBHICTH
UBOI0 MPOTrPaMHOI0 KOMIUIEKCY IUIsl peajbHUX CLieHapiiB MOLIMPEHHS 3BYKY B
Mopi. Takok y TekcTi poO3MISNalOThCS UUISXM MOAANBIIOro MiABUIIEHHS
edexTuBHOCTI I13, BKIIIOYAlOYM ONTHMIi3aLil0 0OYMCIIIOBAIBHUX alrOPUTMIB Ta
IHTerpaniio cy4acHUX 00YHMCIIOBAIbHUX TEXHOJOT M.

OnpuJlonHeHHs pe3yJabTaTiB AHcepTauUiiiHol po0doTH.

OcHOBHi HayKOBi pe3yNnbTaTH AMcepTaliiiHOi poOOTH omnyoJikoBaHI B 7
HAayKOBHX IIpalsiX, cepel SIKMX 4 HayKOBUX cTaTel B (paXOBHX >KypHalax,
zarBepmxeHrnx MOH Vkpainy, a Takox 3 nyGnikauiii B Marepiasiax HayKOBHX
KOH(epeHIiH.

Omny6nikoBaHi mpaui 37100yBadya MalOTh BUCOKHIT HAayKOBUH piBeHb. B Hux
JOCTAaTHBO IIOBHO OIMCaHi TOJIOBHI HAyKOBi 3100yTKH, IO MPENCTaBieHi B
ouceprauii. ¥ po6orax y cniBaBTOPCTBi 0COOMCTHIT BHecok aBTopa BifoOpaxkae
3apaxoBaHi pe3yJbTaTH 3a TEMOIO JUCcepTaliiHOro NoCIiIKeHHs Ta He BUKIIMKae
CYMHiBiB. ¥ BciX myOmikamisx aBTOp AOTPHUMYETHCS NPUHLHKILY akKaAeMidHOL
nobpouecHocTi. TaKUM YHHOM, HAyKOBi pe3y/JbTaTH OMMCaHi B AUCepTaLifHik
PoOOTI MOBHICTIO BUCBITIIEHI Y HAYKOBHX MyOikalisx 3100yBaya

HenoJjiiku Ta 3ayBaskeHHs1 10 AucepTauiiinoi podorTu.

3arajioM MO3UTUBHO OLiHIOI04U AucepTauiiiny poboty [Iuporoscekoi T. B.
BBa)Kal0 32 He0oOXiIHE 3pOOUTH TaKi 3ayBa)KeHHS:

1. B nuceprauiiiHiii po6GOTi aBTOpOM HENOCTATHBO MPHAINEHO YBaru
TIOPIBHAHHIO PO3POOJEHOr0 METOAY 3 IHUIMMM Cy4YaCHUMH MiIXOAaMH 10



MOJENIOBaHHs TiApOaKyCTUYHMX CHTHalliB, OKpIM KJIaCU4YHOIO METOAY
HOpMaJlbHMX MoxA. JlowineHo Oyno © mNpoBeCTH AeTalbHille MOpiBHAHHSA
CTBOPEHOI0 y3arajbHEHOro METOAY HOpPMaJlbHUX MOA 3 IHIIMMHU iCHYIOYHMMHU
METOlaMH MOJEJIOBaHHs TiApOaKyCTUYHOro moJjs MUl JeMOHCTpauii Horo
e(eKTHBHOCTI.

2. Meroro puceprauiiiHoi poOOTH € MiABULIEHHS e(heKTUBHOCTI
MOJZCJIIOBaHHS TiJpOaKyCTHYHOIO CHUTHaly Ha OCHOBI BBEIEHHS BaroBHX
kKoe(ilieHTIB, ajie B qucepTaliiiHii poOoTi He BKa3aHi B JOCTaTHi# Mipi KiNbKicHi
3HA4YeHHS Ha CKIJIbKYU BH3HA4YeHI KpUTepii 3poCTaloTh 3a paXyHOK 3aCTOCYBaHHS
B ILIIJIOMY 3alpONOHOBAaHMX aBTOPOM Monesli Ta MeToliB. 30KpeMa, BBaXaro
OOLINBHUM 36iNBIUMTH  KiIBKICT KpUTEpid U8  OUIHKM  e(eKTUBHOCTI
PO3poOIIIOBAHOrO NPOrpaMHOro 3abe3neyeHHs.

3. [lucepTauiitHa po60Ta MiCTUTh OMUC po3poOKH MporpaMHoi peajizallii,
IIpOTe, BBaXkKalo AOLINBHO Oyno 6 Hajgartd OiNbll AeTanbHY iHGOpMaLilO INpo
apXiTeKTypy po3poOJeHOro mporpamHoro 3a0e3neyeHHss Ta BUKOPHCTaHi
TEXHOJIOTI.

4. Ilpu neMoHcCTpallil pe3ysTaTiB TeCTyBaHHS po3poOJIEHOro NPOrpaMHOro
3abe3MedyeHHs, He BUCTAya€ IIMPOKOro eKCIepHUMEHTANbHOIO MiATBEPIKEHHS
e()eKTHBHOCTI 3alIPONIOHOBAHUX METO/IIB Ha peallbHUX AAHHUX.

5. Ha Mo IyMKy, IOUibHO 6yno 6 Oinbli AeTanbHO AOCTIAMTH MeXi
3aCTOCOBHOCTI 3alIpOMIOHOBAHOTO MeETOAy [UIs pPi3HUX YMOB MOPCBHKOTO
cepeloBHUIIA, 30KpeMa JUIsl EKCTpeMallbHUX BUMAAKIB.

BucHoBok npo auceprauiiiny po6ory

Baaxkaro, 110 fuceprauiiiHa po6oTa 3100yBaya cTyneHs Aoktopa ¢inocodil
IMTuporoBebkoi TeTsnu BonoauMupiBuu Ha TeMy «MeToau Ta NporpamHi 3acoou
IiABUINEHHA e()eKTHBHOCTI MOJEIOBaHHS I JpOaKyCTHYHOTO CUTHAITYy Ha OCHOBI
BBEJIEHHs BaroBUX KO€(ILIE€HTIB» BUKOHaHa Ha BUCOKOMY HAyKOBOMY piBHI, HE
HopyIIye NPHHLMIIIB aKaJeMiuyHoi Jo6pouecHOCTi Ta € 3aKiHUeHHM HayKOBHM
IOOCIIDKEHHAM, B SKOMY MICTATBCS HayKOBi pe3yJbTaTH, L0 B CYKYIHOCTI
BHPIIIYIOTH II0CTaBJIEHE HAyKOBE 3aBJIaHH, 1110 Ma€ iCTOTHE 3HAUEHHs AJIs rany3i
3HaHb 12 — [HpopMauiitHi TexHonorii. JluceprauiiiHa poboTa 3a aKTyaJlbHICTIO,
IPaKTUYHOIO LIHHICTIO Ta HAYKOBOIO HOBM3HOIO MOBHICTIO BiANOBiZa€ BUMOram
YHHHOIO0 3aKOHOAaBCTBa YKpaiHu, wo nepenbauveHi B m. 6 — 9 «Ilopsaaxy
IpUCYMKEHHs CTYMNeHs JOkTopa (inocodil Ta ckacyBaHHS pillleHHS pa3oBOl
crenianizoBaHOI BYEHOI pagyl 3akjlagy BHLIOI OCBITH, HAYKOBOi YCTaHOBU IPO
IPUCYIDKEHHS CTYIeHs JAokTopa ¢inocodii», 3arBepmxeHoro IlocranoBoro
Kabinety MinictpiB Ykpainu Bin 12 ciuns 2022 p. Ne 44. A aBropka aucepratii,



IMuporoBceka TeTsiHa BonomumupiBHa 3acilyroBy€ Ha MPUCYIKEHHS CTyTIeHS
noktopa ¢inocodii B ramysi 3HaHp 12 — Indopmauiiini TexHonorii 3a
cnenianbHicTiO 121 — [H)KeHepist mporpaMHOro 3abe3neyeHHs

OdiniiiHuii ONIOHEHT:

3aBigyBad Kadeapu IporpaMHUX CHUCTEM 1 TEXHOJIOTIH

¢axynsTeTy iHGOpMaLIHUX TEXHOJIOTI i

KuiBCHKOIO HalllOHAJIBHOTO yHiBepcUTeTy iMeHi Tapaca I1leBueHKa,

JOKTOp TEXHIYHUX HayK, npodecop Onekciit BUUKOB
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