PEINEH3IA

Ha JucepTauiiHy poboTy
KyxapiueBoi Karepunu AHzapiiBau
Ha TeMy «IligBuiieHHs: pob6acTHOCTI CUCTEM aBTOMATHYHOI'O
po3Mi3HaBaHHsI MOBH IO il 3aBajy,
IpeICTaBJIeHy Ha 3000yTTsa HayKOBOI'O CTyINEHs A0KTopa dimocodii
B rayry3i 3HaHb 17 — EnexktpoHika Ta TeeKoMyHiKallil
3a cretiaipHicTIO 171 — Enextponika

AKTyaJIbHICTb TeMH AUcCepTaLil.

ObpaHa Tema aucepTaliifHOi poOOTH € aKTyaJlbHOIO 3 KUIBKOX IpHuuH. [To-
nepile, CUCTEMH aBTOMATHYHOIrO po3mi3HaBaHHs MoBiieHHs (APM) Bce uacrilie
BUKOPUCTOBYIOTBCS SIK CKJIafoBa YacTUHA JIIOJUHO-MAalIMHHUX IHTep(]eicCiB,
iHbOpMaIIiHO-TTOIIYKOBUX Ta KOMYHIKalliiHUX cucteM. [lo-apyre, eheKTUBHICTh
cucteM APM B peanpHUX yMOBax €KCIUTyaTallii CyTTEBO 3HM)KYETBCS Yepe3 BIUIMB
mymy Ta peBepOepauii. Bka3zaHi 3aBaid CHOTBOPIOIOTH CUTHaNI, B pe3yJbTaTi
3HH)KYETHhCSl TOYHICTh pO3Ii3HaBaHHsS MOBJIEHHs. TakuM 4YMHOM, NOTpiGHO abo
MPUTIYMIIIOBATH 3aBaab, abo miaBuILyBaTH podacTHicTs cucteM APM no nii 3aBag.

OTtxe, TeMa nucepTtauiinol pobotu KyxapiueBoi Karepunu AHOpiiBHH, 110
NpHUCBsiYeHa po3poblll HOBUX Ta BIOCKOHAJEHHS ICHYIOYMX METOJIB MiABUILECHHS
ToyHOCTI cucteM APM B yMmoBax HeratuBHOI Ail 3aBaj pi3HOI NpPUPOIH, €

aKTYaJIbHOIO HayKOBO-TEXHIUHOIO 3a/1ayelo.

OuiHka oOrpyHTOBaHOCTI HayKOBHMX pe3yJjbTaTiB auceprauii, ix
JAOCTOBIPHOCTI Ta HOBU3HM.
HaykxoBa HOBHM3Ha pe3yNbTaTiB AUCEPTAL[ifHOIO IOCIIIKEHHsS MOJIArae B

HACTYITHOMY:

e BIeplle OTPUMAHO KiJBKICHI OLIHKM CTYNEHIO IMiJABHIIEHHS TOYHOCTI
pO3Mi3HAaBaHHS MOBJIEHHS, CIIOTBOPEHOTO IIYMOM Ppi3HOI MpPHPOAH Ta
IHTEHCUBHOCTI, LIUIIXOM HaBYaHHsS CUCTEMH aBTOMAaTHYHOIO pO3Mi3HaBaHHs Ha
CIIOTBOPEHMX IIIYMOM CHUTHaJaXx;

e BlepIIe OTPUMAHO KUIBKICHI OIIHKA CTYNEHIO MiABUIIEHHS TOYHOCTI

pO3Mi3HaBaHHsS MOBJIEHHs, CIIOTBOPEHOro peBepbepalli€ro, IUITXOM HaBYaHHS



CHCTEMH aBTOMAaTHYHOIO pO3Mi3HaBaHHS] Ha CIIOTBOPEHMX peBepbepalli€to
CUTHaJax;

e BIOCKOH&JIEHO METOJ OLIHIOBaHHSA pOo30ipJMBOCTI MOBIEHHS HENpPSIMUM
METOJIOM, 13 BUKOPHCTAHHSM MIpH SKOCTI CUTHAJIIB;

® YTOYHEHO BHUCHOBKH OO 3aJI€)KHOCTI po30ipIMBOCTI MOBJIEHHS BiJ IIUIBHOCTI
BIIOUTH 3BYKY Ta yacy peBepbepallii, i3 BAKOPUCTAHHSAM IMOBIpHICHUX MOJeNeH
IMITYJIbCHHX XapaKTEPUCTHK IPUMILIEHb;

e BJIOCKOHAJIEHO CIOCIO BUABIEHHsS e(eKTy KIIiyBaHHS MOBJIEHHEBUX CUTHAIIB,
o 6a3yeTbcsi Ha BUKOPHCTaHHI KoedillieHTa eKCLeCy K MipU CIIOTBOPEHHs
CUTHAJIIB.

OOGrpyHTOBaHICTh pe3yJbTaTiB AUCEPTALIHHOrO MOCIIIKEHHs 3abe3rnedyeHa
3aCTOCYBaHHsIM 3100yBaueM JaHUX, OTPUMaHHMX i3 JIiTepaTypHHUX JKEpell, aHalli30M
Cy4acHOI'0 CTaHy Ta IEpPCHEeKTHB PO3BUTKY METOMIB MiABHINEHHS TOYHOCTI CUCTEM
APM B yMoOBax HeraTHUBHOI Ail 3aBaJl pi3HOI IPUPOJIH.

JIloCTOBIpHICT  OOpaHMX METOHIB pO3B'A3KY CHOPMYJbOBaHUX Y
nycepTaliiHii poboTi 3a1ay NiATBEPIAXKYETHCS 30irOM TEOPETUYHUX PE3yJIbTaTIB i3
pe3ysbTaTaMH €KCIIEpUMEHTAIbHUX JOCHIKEeHb, KOPEKTHHUM 3aCTOCYBaHHSM
MaTeMaTH4YHOro amapaTy Ta METOMAIB aHaiTUYHOIO Ta KOMII FOTEPHOTrO
MOJIEJIFOBaHHS.

HayxoBi nocnimxeHHs Oyl BUKOHaHI 3100yBadeM Ha Kadeapi akyCTHYHHX
Ta MyJbTHUMENIHHMX €JNEeKTPOHHUX CHCTeM HaIlloHanbHOro  TEXHIYHOIo
yHiBepcuteTy VYKpaiHu «KWIBCBKMH TOMITEXHIYHUM IHCTUTYT iMeHi Irops
Cikopcbkoro» B pamkax iHimiatuBHol HJIP «O6’exTHBHEe Ta Cy0’€KTHBHE
OLIIHIOBaHHs sKOCTi Ta po36ipauBocTi MoBieHHs» (Ne/[P 0116U008959) min
KepiBHULTBOM npodecopa kadheapu aKkyCTUYHUX Ta MyJIbTUMEIIHHUX €JIEKTPOHHUX
cucTeM, AoKTopa TexHiuHuX Hayk [Iponeyca Apkanis MukonaiioBuya.

Orxe, B aucepralliiiHiii poOOTI MocTaBieHe HayKOBe 3aBOaHHs MOUIYKY
IUISIXiB miagBUIIEeHHs pobacTHocTi cucteM APM no nil 3aBaj BUKOHAHO MOBHICTIO,
3100yBay MOBHOIO MipOIO OBOJIOJIIB METOIOJIOTIEID HAYKOBOI MisITBHOCTI.

Ouinka 3micTy auceprauil, il 3aBepLIeHICTh Ta JOTPUMAHHS NPUHLHKIIB
aKaJeMi4Hol 100 poYeCcHOCTi.




3a cBOIM 3MicTOM JuceprauiiiHa poborta 3m06yBaua Kyxapiveoi K.A.
noBHicTIO BiAnoBigae CTannapTy BUINOI OCBITH 31 cnenianbHocTi 171 Enextponika
Ta HampsAMKaM JOCHIJKeHb BIATOBIZHO IO OCBITHBOI MporpamMu «AKYCTHYHI
€JIEKTPOHHI CUCTEMH Ta TeXHOJIOTil 00po6KU aKyCTHYHOI iHpopMaIii».

Hucepraniiina poboTa € 3aBepLIEHOI0 HAYKOBOIO Ipalelo 1 CBIAYUTH IpO
HasIBHICTb OCOOMCTOro BHECKY 3400yBaya y HayKoBUM HampsMm «EnexTpoHika Ta
TeJIEKOMYHIKaIii».

Po3rnsiHyBIIM 3BIT MOAIGHOCTI 3a pe3yiabTaTaMu IEpeBIpKU AHMcepTaliiHOl
poOOTH Ha TEKCTOBI CHIiBMAIiHHSA, MOXXHA 3POOMTH BHCHOBOK, IO JUcepTalliliHa
po6orta Kyxapiueoi K.A. € pe3ypTaToM caMOCTIHHUX JOCTiIKeHb 3100yBaya i He
MICTUTh eneMeHTiB ¢anbcudikauii, komminmauii, ¢abpuxauii, miariaTy Ta
3aro3u4yeHb. BukopucraHi ifei, pe3yJbTaTh i TEKCTH iHIIKUX aBTOPiB MalOTh HAJIEXHI]
NIOCHJIaHHS Ha BIATIOBiIHE JDKEPEIO.

MoBa Ta CTH/Ib BUKJIaJeHHsI Pe3yJbTaTiB.

Huceprauiiina poboTa HamucaHa YKpPaiHCBKOIO 3arajibHONPUHHSATHOIO
HayKOBOIO MOBOIO i3 BHKOPHCTaHHSAM Cy4YacHOI HayKOBOI TepMiHOJOrii. 3MicT
oycepTalil € OOCTaTHBO BHBOXEHMM Ta UUTICHMM, poOOTa BIJANOBIIaE TeMi
JIOCITiIKeHb, OQOpMJIEHHs IUcepTaliifHOl poOOTH BIANOBIAAE BCTAHOBJIEHHUM
BUMOTaM.

Jluceprallisi CKIaJacTbcs 3 BCTYIy, YOTUPbOX PO3IiTiB, BUCHOBKIB, CITMCKY
nitepatypu i3 106 HaliMeHyBaHb Ta II’ITU AOAATKIB. 3aralbHUM oOCAr mucepraril
148 cTOpiHOK.

Y  BeTymi  OOIpYHTOBaHO — aKTyalbHICTh  JMCEpTaliiHOI  poboTw,

chopMyJIbOBaHO METY Ta IepepaxOBaHO 3ajadl JOCHIIUKEHHs, OIMCAaHO METOIH
JIOCITI/DKEHHs, HaJlaHO 1H(OopMaLlilo PO HAyKOBY HOBU3HY Ta NpaKTHYHE 3HAUYEHHS
oJlepKaHMX pe3ynbpTariB. HamaHo iH¢opMmallito mpo BHUCBITIIEHHS pe3yJbTaTiB
po6OTH B NepioJWYHMX HAyKOBHUX BHUIAHHSAX Ta Ipo ampodallild Ha HayKOBHX
KOH(pepeH1isx Ta cemiHapax. [loka3aHo 3B’30K OTpUMaHHUX pPe3yJIbTATiB 3 IUIaHAMH
3aCTOCYBaHHs Y OCBITHBOMY IIPOLIEC], @ TAKOXK OCOOUCTHI BHECOK IUCEPTAHTA.

VY mepumioMy po3fili BUKOHAHO OIVISAJ CYYaCHHUX MiIXOJiB IO TMiJABHILECHHS
TouHOCTI ccteM APM B yMoBax fii 3aBaj. OCKUIbKH B iCHYIOUHX HAYKOBHX MpPaLIsX
HEJ0CTaTHBO BHCBITJIEHO HANpsM MiJBUIICHHS TOYHOCTI PO3Mi3HABaHHS LUISIXOM

ajganTanisg cucreMd APM 1o nii 3aBaj, BUKOHAHO ITOTJIMOJIEHWH aHaJi3 3a3HaYE€HUX
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nutaHb. [Ipyu bOMy MOPIBHAHO MiX COGOK TPU PI3HOBUIM apXiTEKTypH CHUCTEM
APM, mo 6a3yloTbcsi Ha BHUKOPUCTaHHI INPUXOBAaHMX MapKOBCBKHX MOJeNe
(IIMM), rnuOUMHHUX HEHPOHHUX MepeX, a TaKoX TiOpuaHux cucteMm. Jls
NOJANBIIMX NOCIIIHKEHb AUCEPTaHTOM 00paHO Mozesi Ha ocHOBI [IMM, ockinbku
BOHM Kpallle NiJZIAl0ThCs aHalli3y MPOMIXKHUX pe3yJIbTaTiB, @ OTPUMaHi Ha MOAEIAX
[IMM pexomeHnaanii MoxyTh OyTH PO3MOBCIOXKEHI ¥ Ha iHIII Mozeni cucteM APM.

Y npyroMmy po3misli HaBeEHO pe3yJbTaTH AOCHTIKEeHHs peBepbepalil Ta
KJIIMyBaHHS MOBJICHHEBOI'O CHTHAaIy, IO MOXYTh ICTOTHO BIUIMBaTH Ha
epeKTUBHICTh poboTu cucteM APM. 3amponoHOBaHO Mipd CTyIeHsI CIOTBOPEHH:
bopMu curHaty y BUNIAAI KoedillieHTa ekciecy Ta (GyHKIIOHAIBHO IOB’3aHUX 13
HHUM BeJIMYMHH. BUKOHAaHO MOPiBHSHHA 3alIpOIIOHOBAHOI'0 00’ €KTUBHOI'O MiIXOMdY 13
KOHKYPEHTHUM OO’€KTHBHHM METOIOM, IO 6a3yeThCs Ha eBPICTUYHOMY aHallisl
OLIIHKH 3aKOHY PO3MOoJily curHany. [TokazaHo nepeBary 3aporoHOBaHOIO METOAY,
sIKa IOJIAra€ B MOXKJIIMBOCTI HE TUTBKU BUSIBIIATH (DaKT KIIiyBaHHS, ale i OLIHIOBaTH
Horo cTyniHb. Takox y ApyroMy po3zijii HaBeIeHO pe3yJIbTaTH €KCIIepUMEHTaTbHUX
IOCIIIKEHb B ay IUTOPISIX MaIOro, CEPEeHbOI0 Ta BEJTUKOr0 pPO3Mipy, CIIPSIMOBAHUX
Ha aHaji3 BIUIMBY peBepOepallii Ha SKICTb MOBIIEHHEBUX CHUTHaJIiB Ta Ha
po30ipauBicTE MOBIeHHs. OTpHMaHi pe3yJIbTaTH € HAYKOBO LIIHHAUMH Ta IPAaKTHYHO
KOPHUCHHUMH, OCKUIBKH 32 NEBHUX YMOB JO3BOJISIOTH 3aMiCTh I'POMI3AKHX METOJIB
OLIIHIOBaHHS pO30IpJIMBOCTI MOBIIEHHS BHKOPUCTOBYBATH MPOCTIlli METOIH
OLIIHFOBaHHSI SIKOCTi CUTHAJIiB.

B TpeTboMy poO31iii NpEeNCTaBI€HO pe3yJbTaTH AOCHIIIKEHb MOXKJIHBOCTI
nigBuIeHHs pobacTHocTi cucteM APM o nii nryMoBol 3aBafy IISIXOM HaBYaHHS
cucreM APM Ha 3amymnenux curHanax. IIpy mpoMy posrisiHyTo 4YoTUpH
KoMOiHallil XapaKTepUCTUK HaBYaIbHOI Ta TeCTOBOI BUOIpoK. B mepiomy Bunaaky
cucteM APM HaB4Ya€eTbCs JIMILIE HA CUTHAIAX, U0 MacKyIOThCS LIyMaMH i3 TIEBHUM
CIEKTPOM Ta MEeBHUM BIJHOIICHHSIM CUTHAI-UIyM. B npyromy BuUnagky HaBYaHHS
BiIOYBa€ThCsI Ha CUTHAIAX, IO 3allyMJIeH] 3aBafiol0 i3 MEBHUM CIIEKTPOM, alie i3
pPI3HMMH BiIHOUIEHHSAMH CHTHajJ-IIyM. B TperboMy BHNagky (IiKCOBaHO
BIJHOUICHHs CUTHAJ-LIYM, ajie BapilOIOThCs BUAM LIyMiB. B ueTBepTOMy BHUManxy
HaBYaHHs BiAOyBaeTbCsA IS Pi3HMX BHUIB IIyMIB Ta B ILIMPOKOMY Jiana3oHi

MOXJINBUX 3HA4YCHb CUTHaJI-IIyM. O6¢sr MIPOBEACHUX AUCEPTAHTOM



eKCIIEpUMEHTAIbHUX JOCIIKEHb € 3HAa4HUM (KUIBKICTh 3alMCiB  MOBJIEHHS
craHoBwia Maibke 30 THCAY, OpU UBOMYy BHUKOPUCTaHO |4 BHIOIB ILIYMIB
HaBKOJIMIIIHBOI'O CEPEOBHUIIIA), IO CIIPUSIIO OTPUMAHHIO JOCTOBIPHUX pe3yJIbTaTiB.

B derBeproMy po3mimi aguceprauifHOi poOOTH HaBeOeHO pe3yJbTaTH
€KCIIEPUMEHTAJIbHUX JOCIIKEHb, CIOPSIMOBaHMX Ha MIABUILEHHS pPOOACTHOCTI
cucremu APM B yMoBax mepeBakHOl il peBepOepauiiiHoi 3aBanu. [Ipu LboMy
OlLliHIOBaJIacs €(PeKTUBHICTb POOOTH CUCTEMH JUIsl pI3HHUX BapiaHTIB HaBYaHHS Ta
TECTyBaHHs. 3arajloM BUKOPUCTAHO 62 iMITyJIbCHUX XapaKTePUCTUKH MPUMIILIeHb i3
IIMPOKKM JIiarna3oHOM 3Ha4yeHb 4yacy peBepbOepalii Ta o6pobiaero 13020 3BykoBUX
daitnis.

AHoTauis auceptauii BimoOpaxae ii OCHOBHI TOJIOKEHHS. Y BHCHOBKax
c(hOopMyIbOBaHO OCHOBHI pe3yJIbTaTH JUCEPTaLiifHOI pOOOTH.

YV  OopmaTkax =~ OpeACTaBIE€HO  pe3ysbTaTH  JOCHIJUKEHHS  TOYHOCTI
posnizHaBaHHsA cucreMu APM mpu MeTojax HaBYaHHS 3 BHUKOPUCTAHHSM
3alllyMJIEHMX CHTHAIiB Ta B yMoBax [il peBepOepaliiHOI 3aBaiM, MEpENiK
IMITyJIbCHUX XapaKTePUCTUK MPUMIIIEHb Ta OLIHOK Yacy peBepbepallii.

Huceprauiiina po6ora odopmieHa BiamoBigHo no BuMor Hakazsy MOH
VYkpainu Big 12 ciyas 2017 p. Ne 40 «ITpo 3arBepmKeHHs BUMOT A0 O0(OpPMIIEHHS
IycepTaniin.

OnpuioaHeHHsl pe3yabTaTiB AMcepTaliiHOl po6oTH.

HaykoBi pe3ynbTaTé mucepranlii BHUCBITIeHI y 9 HaykoBUX MyOiKaLisgx
3100yBava, cepell SKHUX: 3 CTaTTi B HAyKOBHUX BUJAHHSX, BKIIIOUEHHUX Ha OaTy
omyOliKyBaHHS [0 Tepeniky (axoBUX BHUIAHHAX YKpalHH, 1 crTaTtsa Yy
NepioJUYHOMY HayKOBOMY BHJIaHHI, IPOIHAEKCOBaHOMY Yy 6a3ax maHuX Scopus, 3
SKUX 1 CTaTTs y BUAAHHSX, BIJHECEHUX 0 TPeThoro kBapTUito (Q3) BiMoBiAHO 10
kinacudikanii SCImago Journal and Country Rank a6o Journal Citation Reports; 1
NaTeHT Ha KOPUCHY MOJENb.

Takox pe3ynbraTd aucepranili 6ynu anpoboBaHi Ha 4 HayKOBUX (aXOBHX
KOH(epeHLisX.

[Ty6nikaiis pe3ynbTaTiB AMCEPTAliIMHUX MAOCHIMKEHb Yy peleH30BaHUX
BUJAHHSX, SKi epeabaydaroTh MomnepeaHio MepeBipKy Ha BiICYyTHICTD 3all03H4YeHb, €
OJHUM 13 €INEMEHTIB MiATBEp/UKEHHS BIJCYTHOCTI MOpYLIEHb aKaJeMIYHOl
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no6pouecHocTi. [TopyiieHs akaneMiuHoi J0OpOYECHOCTI y AMcepTaliitHii poboTi He
BUSBJICHO.
TakduM 4YWHOM, OMNHUCaHi B AMCEpTalidHIA poOOTI HayKOBiI pe3ysbTaTH

MOBHICTIO BUCBITJIEHI y HAyKOBUX IMyOuikanisx 3100yBaya.

Heponiku Ta 3ayBaxkeHHs 10 AUcCepTaLiiiHOI poboTH.

3aranoMm auceprauiiiHa pobora KyxapiueBoi Karepunu AHOpiiBHU 32 CBOIM
3MICTOM BIANOBiga€e 3a3HauyeHid cremiagbHOCTi 171 «EnekTpoHika», oOaHaK
CTOCOBHO J1aHO1 poOOTH MOXKHA 3pOOUTH MEBHI 3ayBaXKeHH, a caMe:

1. VY BucHoBKax 1o Posminmy 1 He Bka3aHO Ha HEIOJIIKM Ta NMpPOTaJMHH
NoNepeIHIX JOCIIIKEHb.

2. Y Po3pmini 2 He HaBeOeHO pe3yNbTaTH HOCHIIHKEHb IiJBUILIEHHS
crifikocTi cucreM APM no miil xiimyBaHHS.

3. VY Poszgnini 3 He BKa3aHO Ha JIiTepaTypHi Jkepena, ne OyJio Breplie
3alpoNOHOBAHO Ha3BH CIIOCOOIB HaBYaHHs cucteM APM Ha 3alryMiieHUx CUrHajax.

4. VY Po3snini 4 He BKa3aHO Ha JIiTepaTypHi JKepena, Ae Oylo Brepiie
3alpONOHOBaHO Ha3BU CHocobiB HaB4yaHHi cucteM APM Ha peBepbGepoBaHMX
CUTHaJIaX.

5. Y BuHCHOBKax aucepTallil BHUKJIAJEHHS BiJOMOCTEH IO MpaKkTUYHE
3HaYeHHs pOOOTH € HaZIMIpHUM 3a 00CAroM.

BBaskaro, 1110 BHCJIOBJIEH] 3ayBa)K€HHsI HE € BU3HAYAJIbLHUMH 1 HE 3MEHILYIOTh
3arajbHy HAyKOBY HOBH3HY Ta IpaKkTHYHY 3HAaYMMICTh pe3yJbTaTiB Ta He
BIIJIMBAIOTh Ha MIO3UTHUBHY OLIIHKY AUCEpTalliiiHOl poboTH.

BucHoBok npo gucepTauiiiny po6orty

Bpaxaro, 1mo agucepraniiina pobota 3100yBada CTyneHs TokTopa ¢inocodil
KyxapiueBoi Karepunu AHApiiBHM Ha TeMy «IligBuIiLeHHs poOacTHOCTI cucTeM
aBTOMATHYHOI'O pO3IMi3HaBaHHA MOBHM [0 il 3aBaJ» BHKOHaHAa Ha BUCOKOMY
HayKOBOMY piBHi, H€ TNOpYLIy€e NPUHLUUIIB aKaJeMIiuHOI JOOpOYECHOCTI Ta €
3aKiHUEHUM HayKOBHUM JAOCIHI/DKEHHSM, CYKYIHICTh TEOPETHUYHHMX Ta NMPaKTUYHUX
pe3yJbTaTIiB SIKOTO pO3B'A3y€ HAyKOBE 3aBJaHHs, 10 Ma€ iCTOTHE 3HAYEHHs Jis
rany3i 3HaHb 17 — Enextponika Ta TenexkoMyHikaumii. JluceprauiiHa pobora 3a

aKTyaJIbHICTIO, IPAaKTHUYHOIO IIIHHICTIO Ta HayKOBOIO HOBM3HOIO TIOBHICTIO
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BiJNIOBi/lac BIMOraM YHHHOTO 3aKOHOJABCTBA YKpaiHuy, 1o nepeaGadeni B 0.6 — 9
«llopsinKy npuCyMKeHHs cTymeHs mokTopa himocodii Ta ckacyBaHHsS pillleHHs
Pa30BOI Creliani3oBaHoi BYEHOT paju 3aKkiady BMILOI OCBIiTH, HAYKOBOI yCTaHOBH
Npo MPUCYIDKEHHS CTyIleHs OOoKTopa ¢inocodii», 3arBepmkeHoro ITocTaHOBOO
Kabinety MinictpiB Vkpainu Biz 12 ciuns 2022 p. Ne 44.

3no6ysay KyxapiueBa Kartepuna AHppiiBHa 3aciyroBye Ha HpPHCYIKEHHS
CTyIIeHs JoKTOpa (inocodii B ramysi 3Hans 17 EnexTpoHika Ta TeleKoMyHiKaii 3a
crenianpHicTIO 171 Enekrponixka.

PeueH3zeHr:
ITpodecop xabenpu akycTUYHUX Ta
MYJIbTUMEAINHUX eNIEKTPOHHUX CHCTEM
HallioHanbHOTrO TeXHIYHOro yHiBepcUTeTy YKpaiHu
«KuiBCbKUH MONITEXHIYHUN IHCTUTYT

imeHi Irops Cikopcbkoroy
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