PEIIEH3IA
Ha smcepraitiiiny pobory
bypkoschkoro SIpociasa IOpiiiosnua
Ha TeMy «BucokoedexkTusii iMiTyibeHi HiTpH/I-TaITi€BI eHeprorepeTBoproBayi
pyxoMux Ge3nizioTHux pajiocucrem»,
npejcTaBieHy Ha 3106y TTs CTyleHs I0KTOpa dinocodii

B rany3i 3uanp 17 Enexrponika Ta TeseKoMy Hikallii
3a cnenianbicTio 172 TenekoMyHikallii Ta pa/lloTeXHIKa

AKTyaJIbHICTh TeMH AHCepTauii.
CrpimMke mnomuperHs 6e3MiIoTHAX niTanpHMX anapariB Ta Oe3MIOTHHX

Ha3eMHMX ABTOHOMHMX MIaT(OpM, IO MIMPOKO 3aCTOCOBYIOTHCH y Bi
LMBiNBHIN cepax, MOCTIAHO MiZIBUIIY € BUMOTH 10

CTi CHCTEM €JIEKTPOXKMBIIEHHS TAKHX CHCTEM.
peTBOpIOBaYi 3 MOXIHBICTIO CTabiBHOT
pesxumiB HabyBaloTh BU3HAYATEHOTO
yyacHMX O€3MiIOTHUX CHCTEM.

HACHKOBIHN,

NPOMMCIIOBIH, OCHIIHULBKIH T2
e(eKTUBHOCTI, Ha/iiiHOCT Ta CTabiIBHO
BucokoeheKTHBHI Ta KOMIIaKTHi eHeprorne
po6OoTH MpH 3MiHi HaBaHTAXEHHS Ta YaCTOTHHX
3HaYeHHs /Ui [iABHLICHHS (yHKUIOHATBHOCTI C

HecnpoMOXHICT  TpaaMLiHHUX KpEMHIEBUX HaMiBIPOBITHUKOBHX  €JIEMCHTIB
npamoBaTi 3 HEOOXiZHOI Hampyroko, 4acToTolo, eueproetbeKTHBHicno Ta piBHEM
o0y 10BH

TEIUIOBUX  BTpar, CTBOpIOE mnotpeby B BUKODMCTaHHI A

CHEpProNepeTBOPIOBaYiB  HAMIBIPOBIJHAKIB 3  IIHPOKOIO 3a60pPOHEHOI0  30HOIO,

30kpema GaN-TpaH3UCTOPIB.
Tomy po3pobka METOIIB TEOPETHYHOIO
KOMIT'IOTEpHOro MoienoBanHs, Ta niasuienHs KK/ BUCOKO4aCTOTHHX iMITY IBCHUX

nepeTBOpIoBayiB  eHeprii y GopTOBHX pamiocucTeMax pyXOMHMX 6e3MIOTHHX
naatGopM i3 3aCTOCYBaHHAM LIMPOKO30HHX HaliBIPOBIHUKIB € aKTyaJlbHOIO

aHajizy, MaTeMaTH4HOro Ta

3a71a4€O.

Ouinka O0OrpYHTOBAaHOCTI HAYKOBMX  pe3yJbTaTiB aucepranii, Iix

JOCTOBIpHOCTI T2 HOBH3HH.

HaykoBa HOBM3HA pe3yNbTaTiB JMCEPTalliiiHOro JIOCTI/DKEHHsT ToJsrae B
HaCTyITHOMY:

1. Ha OCHOBi MeTOAMKH OLiHKH (izuynux obmexeHb kpemHieBux MOSFET ta
TPaH3UCTOPIB Ha LIMPOKO30HHUX HaMiBIPOBIIHUKAX CTBOPEHO €KBIBaJIEHTHY MOJIEJIb
GaN TpaH3ucTopa, fKa BPaxoBy€ CTaTHYHi Ta JMHAMi4Hi CKJIQZIOBi Tapa3sHTHUX
lapaMeTpiB TpaH3ucTOpa (BXiHI Ta BUXIi/IHi EMHOCTI, CTPyMH BHTOKY, OIlip KaHaiy),
iX TemrepaTypHy 3aleXHICTh Ta po6OTY NpH TPAHHYHO JOIMYCTHMHX pEXHMax
(4acToTH nmepeMUKaHHs, poboYoi TeMIiepaTypH, HaNnpyru 3aTBOpY Ta CTPyMy CTOKY)

TIpY 3aCTOCY BaHHI Yy CUCTEMi €HEPronepeTBOPEHHS.



2. Pospoliicnio  Merojiuky  oninku  mipar  Ta  OnTMMizaiii - nmapamerpis

HONWKYIONOTO CHEPIOHEPETROPIONAYA Ha OCHOBI IMPOKOIOHUX HaIiBIPOBI/IHAKIB,
O JLOIBOIMI0 JJ0CH Ty T pospaxynkonoro snaychns KKy 97,8% npu nossomy
HARMIFTAKCII, 1O HUTREPJDKCIO CKCHEPUMCHTAILIUMU BUNIPODY BaHHAMM.

3. Buepme otpumano 1a anpokcumonano sancknicts KKJI BiJl BUXIJIHOIO
HARAITKCHIS Ta BUABICHO, 110 Makcumaibice snadenns KK/ pocaraersca npy
100% nanantamcii, 1o NoACHIOCTLCH 3HAYHAM BHCCKOM /IMHAMIYHAX BTpaT Ha
HILORIH poGoYil yacToTi neperBopioBaya NOPIBHAHO 3i CTATUYHUMHA BIpATaMHA

HPOBIHOCTI.
Jloctosipyict,  T1a  06IPYHTOBAHICTL  OTPUMAHUX  HAYyKOBHX pesyIbTaTin
3a6CINCUYCTLCS  BUKOPUCTAHHAM  TCOIi  YMCCIBHUX — METOJIIB BUpilIEHHA

TPANCHCH/ICHTHUAX  PiBHAND, PE3yJbTaTaM¥  CKCIIEPUMCHTATBHAX JIOCTTUKEHD, Ta
KOMITIOTCPHUM MOJIC/IIOBAHHSAM, TPOBEJICHUM B CEPE/IOBHILAX Matlab Simulink Ta
SPICI:.

Haykosi jocniukenns 6yau BukoHaHi 31006yBayeM Ha kadespi NMpUKIaJIHOT
patiocacktponiku KITI im. Irops Cikopcekoro sriano 3 nuanamu HJIP (pilneHHA
Bucnoi paau  pagiotexuiunoro axyastery (nmpotokon Ne11/2020 six «30»
auctonaja 2020 poky) Ta  HanmpsAMKY — JOCIIIKEHB «KoHCTpyIOBaHHA
Pa/liOCICKTPOHHOI anapaTyp HOBOTO IOKOJIHHSA») il KEPIBHUUTBOM npogecopa
kadespy  npUKIaaHOT  pamioeNeKTpoHikK, J.T.H, Tnpodecopa, akagemika I[IAH
Ykpainu 3inpkoscskoro [Opis dpannesuya.

Omxe, B cepTaliinii poboTi nocrapjieHe HayKoBE 3aBJaHHA 3 po3pobkH Ta
06IpyHTYBaHHS METO/IB TCOPETUYHOIO aHali3y, MATEMaTHYHOIO Ta KOMIT’ FOTEPHOTO
MOJIC/IOBAHHS, @ TaKoX mNpakTMuHoi onTumizauii Ta migsumenHs KKJI
BHCOKOYACTOTHUX IMITYJIbCHUX IEpETBOpIOBaYiB eHeprii GOpTOBMX palioCHCTEM
pyxomux 6e3nioTHUX MiaTGopM BUKOHAHO MOBHICTIO, 37100yBa4y MOBHOIO MipOIO

OBOJIOJIIB METOIOJIOTIEI0 HAYKOBOI Jis/IbHOCTI.

Ouinka 3micty auceprauii, il 3aBeplIeHiCTL Ta A0TPHMAHHS NPHHUHIIB

aKkaemMiuHol 106pOYeCHOCTi.

3a cBoiM 3MicTOM aMcepTauiiiHa poGota 3100yBauya Bypkoscbkoro S1IO.
nosuicrio  piamosigac CraHjapTy  BHIIOI  OCBiTH  3i creuiansHocTi 172
TenexomyHikauii T2 pajioTexHika Ta HanpsMKaMm JIOCITI/DKEHb BIAMOBIZAHO 0
ocsitnoi nporpamu Teexomy Hikalii Ta pajioTexHika.

Jluceprauiiina po60Ta € 3aBEpUICHOIO HayKOBOIO INpALCio i CBIQUHUTH IMpO
HagBHicTh 0COBMCTOro BHECKY 3100yBaya y HayKOBHH HanpsaM TenexoMyHikauii Ta
pajlioTexHika.

PosrnsHyBu 3BiT NMOAIGHOCTI 3a pesyjbTaTaMu TepeBipKu  AMCEpTaLliiHOT
po6oTH Ha TEKCTOBI CHIBMAAIHHA, MOXHA 3po6MTH BMCHOBOK, IO JMCEpTaliiHa
po6ora Bypkoschkoro Slpociaba [OpiiioBMua € pe3yJbTaTOM CaMOCTIHHHX



3)‘;;1“1:'20[:::’ m’:}:?ﬂ)’ll;a;l: ; ;. HE  MicTUTh eieMeHTin "(baubcmbikaui-'n’, Komn?nﬂuii',

s . 103u4ens. Bukopucrani ijiei, pe3ynbTaTy i TeKCTH iHIMX
ABTOPIB MAIOTh HANGXKHI NOCHIAHKS Ha BiNOBI/HE JUKEPEIO.

MoBsa Ta cTuab BUKAaNeHHs pe3yabTaris.

Jlucepraniiina po6ora manucana YKpaiHCbKOIO MOBOIO 3 BHMKOPHUCTaHHAM
3ArATLHONPUHHATOI CyyacHoi HaykoBoOi TepMmiHosiorii. 3MmicT auceprauii € g06pe
CTPYKTYPOBaHMM Ta ilicHUM, poGoTa BiAMOBIIaE TEMi OCTIKEHS.

. Huceprauis cknamaetnes 3 BCTYIy, YOTHPBOX pO3/iJIiB, BUCHOBKIB, CIIUCKY
JITEpaTypH Ta 10aTKiB. 3araibHuii o6csr aucepraiii 162 cTOpiHKH.

Y Beryni  nmposeapeno OOIpyHTYBaHHS aKTyalbHOCTI TEMM JMCEpTaliiHO]
PoboTH, nocrasneno mety Ta 3anaui JOCI/DKEHHs, HaBE/ICHO NPaKTHYHY Ta HAYKOBY
HOBU3HY OTpUMaHMX pe3ysbTaTiB. TakoX HaBENEHO OCHOBHY iH(OpMALii0 Mpo
ny6uikauii Ta anpo6ario pe3yJIbTaTiB AUCEpTaLiiHOT poGOTH.

Y nepumomy posgini nposexeno ananis JDKEpel, Mo oOIpYHTOBY€E Ba}JIMBICTH
JOCTIDKEHHS IIMPOKO30HHUX HAMIBNPOBIJHUKIB i AHAITUYHO JOBEJEHO MEpEeBar
inTerpanii GaN i SiC y cucremu NIEPETBOPEHHSA €HEprii. 3aponoHOBaHO aHATITHYHY
METOAMKY OUIHKM OOMEeXeHb KpEeMHi€BMX Ta MIMPOKO30HHHX TPaH3UCTOPIB,
BCTaHOBJICHO  KBaJpaTMYHY 3aleKHICTh MIHIMAIBHOTO OMOpY KaHaly BiA
MaKCHMAIIbHOT 3BOPOTHOT Hanpyru Ta o6epHeHy Ky6iuHy 3ajeHICTh BiJl KPUTHYHOL
Halpy>XEHOCTI ~ MoJis  HamiBnpoBiguuka.  I[IpOJEMOHCTPOBAHO  HEOOXiHICTE
KOMIUIEKCHOTO IIAXOMy, SKMM BKJIIOYA€E aHalmi3 JUHAMIKH KOMyTallii, BUMOI JI0
JipaiiBepiB 3aTBOpa, IBU/IKOCTi HAPOCTAHHS HANDYTH Ta CTPYMY, a TAKOX TOMOJIOTIT
JIPyKOBaHMX ILIaT.

Y Japyromy poszimi omucaHo mnepesar GaN-TpaH3HCTOpIB y CcHcTeMax
MEPETBOPEHHS €HEprii, AKi J03BONAIOTH CyTTE€BO 3HM3UTH CTATHYHI ¥ AMHAMIUHI
BTpaTH €Heprii Ta MiJABMIIMTH TPaHWYHY YacTOTy NEPEMUKAHHS, IO € KPUTHYHO
BRXUIMBUM JUIA  BHCOKOYACTOTHHX 3aCTOCYBaHb. 3aNpONOHOBAHO TEOPETHYHY
METO/MKY OLIHKH BTPAT i ONTHMi3allii napaMeTpiB MOHMXyBAILHOTO NEPETBOPIOBAYa
Ha ocHOBi (GaN-TpaH3UCTOpiB, fKa BKJIIOYAE AaHai3 CTATHYHMX 1 JHHAMIYHHX
KOMIIOHEHTiB BTpaT. Ha OCHOBI Wi€l METOAMKH PpO3pOGIEHO KOMITIOTEpHY
ekBiBaleHTHy Mojenb GaN-TpaH3uCTOpa, sika BpaxOBY€ CTATHYHI W JuHAMIuHI
NapasuTHi [1apaMeTpH, TEMIIEPATypHi 3aJeXHOCTI, a TaKOX IOBEAIHKY TpH
IPaHUYHUX 3HAYEHHAX YACTOTH NEPEMHMKAHHS, HANPYTH 3aTBOPY, CTPyMy CTOKY Ta
po60o4oi Temneparypu.

Y TpersoMy po3jisi nmokasaHo, o BUkopucTanHs GaN-TpaH3HCTOpIB mifBHILY €
epeKTUBHICTh i CTabibHICTE POOOTH IMITYJBCHOTO MEPETBOPIOBAYa B pPEXHMAax
GesnepepBHOI,  nepepuBYacTOi Ta  IPUMYCOBOI  npoBigHOCTi.  Po3poGieno
MaTeMaTHYHO-KOMIT'IOTEPHY MO/IEJIb CUCTEMH KEpYBaHHS, sIka BPaXxoBYy€ INepenaTHi
GyHKUiT KOMIOHEHTIB (MOJyJATOPIB, (iNBTPIB, KOMIEHCATOPIB). 3anmponoHOBaHO
uMPpoBy MOJEIb CHCTEMH KEpYBaHHs 3 3BOPOTHUM 3B’A3KOM IO Hampysi Ta



KOMIICHCATOPOM Ha OCHOBI uudposoro IR ¢inbrpa, 10 jabe3nedye aJ1al TUBHICTh J10
30BHINHIX (akTopiB, 30kpema TemnepatypHoro jpeidy. Ilokasano, 1o iHTerpaiis
MarematuuHoro Ta SPICE-MojesmoBanns 103BOJISIE  KOMIICHCYBATH  HEJIONIKH
KOXXHOTO METOJ1y.

Y 4erBepTOMY pO3JiNi CTBOPEHO Ta BIPOBA/PKEHO EKCTIEPUMEHTAILHUMA
NPOTOTHI NEPETBOPIOBAYA, NPOBEJCHO BUMIp HOro IapaMeTpiB Ta MOPIBHAHHA 3
PO3pPaXOBaHUMM Ta 3MOJCIHOBAHWMM 3HAYCHHAMM. Y Ipoleci TectyBanHs Oyio
JIOBEJICHO TPAlE3JaTHICTh MepeTBOpIOBaYa, a TaKOX IMiATBEP/DKEHO OTpHUMaHi
TEOPETUYHI Pe3yJIbTaTH.

Jluceprauiitna po6ora oopmiena BianosiaHo 1o BuMor Hakasy MOH Vipaiku
BiZl 12 ciuns 2017 p. Ne 40 «ITpo 3aTBep/ikeHHs BUMOT 10 0(OPMIICHHS AUCEPTALii».

OnpumoaHenHs pe3yabTaTiB AucepTauiiHol po6oTH.

HaykoBi pesynbraté amcepranii BucBiTIeHi y 6 HaykoBux myGuiKaiisx
3n00yBaya, cepen SKMX: 5 cTaTeidl y HayKOBHX BHJaHHAX, BKJIIOYCHMX Ha JaTy
omy61iKy BaHHs 10 niepeliKy HayKoBHX (paxOBHX BHAaHb YKpaiHH; 1 maTeHT YKpaiHu
Ha KOPHCHY MOJIEJIb.

Takox pesynbratd auceprauii Gynum anpoGoBaHi Ha 6 HayKOBUX (axoBHX

KOH(pEepeHLisX.

V HaykoBHX Imy6iikanisx 31006yBaya SKiCHO Ta Ha BUCOKOMY HayKOBOMY DiBHi
BUCBITJICHI pe3yJbTaTH Horo aucepraumiiiHoro pociijkeHHs. [lopymeHb InpaBui
aKaJieMiyHoi JOOpPOYECHOCTI Ta HAsBHOCTI 3alo3M4YeHb B JaHUX IyOuikalisx He
BHSIBJICHO.

TakuM YHHOM, HAYKOBI pe3yJIbTaTH ONKCaHi B AUCEpTaLiiHiii po6OTi MOBHICTIO
BHCBIT/IEH] Y HayKOBHUX ITyO6uikanisx 3100yBaya.

HenoJiku Ta 3ayBaxkeHHsI 10 AHCepTaLiiHOT po6oTH.

1. 3106yBay YacT0 BHKODHCTOBY€ TEPMiH «ONTHMIi3allis», IMPOTE MpPOLEC
onTuMi3zauii B poborti BiacyTHiH. JlouineHime 6yn0 6 roBOpUTH NPO MaKCHMI3allilo
Y¥ MiHIMi3allilo NIEBHUX NTapaMeTpiB.

2. Jlexinpka migpo3ainiB JucepTanii 3aKiHUyIOThCS PHCYHKaMH YH TabJMIAMH,
mo € HeaopedyHuM. Ilicis HUX Mae OyTH HABEJIEHO TEKCTOBMH BHCHOBOK IIOJO
Tpe/CTaBIECHNX pe3yJIbTaTiB.

3. HaBe/ieHi HEKOPEKTHI MiZPUCYHKOBI HAIKMCH, HAaNpUKIaz puc. 2.5, 2.11, 2.12.

4. Puc. 2.5 nosuictio ay6moe puc. 2.12.

5. HekopekTHa Ha3Ba miapo3aimy 2.3, a/joke METOAM aHANi3y BTpaT HeE
po3pobusiioThes. OnucaHy METOIHKY aHallisy BTpar AouiibHime Oyio 6 HaBecTH y
BHIVISA/I MOC/TIIIOBHOCTI KPOKiB 260 allrOpHTMY .



6. Y niaposzaini 3.1 0bpano kpurepiit HaiikpicTa /st OLIHKHM CTIKOCTi CHCTEMM,
npore }.{e 00rpyHTOBaHO 1 Bu6ip. KpiM Toro, He HaBesieHO rojorpad s LLOro
KpUTEpiio.

7. He onucano, skum umnom BPaXOBYIOThCA HENiHIHHOCTI €/IEMEHTIB CXEMH
NEPETBOPIOBaYA NPH PO3PAXYHKY CTIHKOCTI.

BBaxaio, mo BucioBieni 3ayBaXKCHHS HE € BU3HAYaJILHUMHU i HE 3MEHINYIOThH
3arajipHy HayKoBY HOBH3HY Ta NpaKTUYHY 3HAYMMICTh pe3yJIbTaTiB Ta HE BIUIMBAIOTH
Ha MO3UTHBHY OLIHKY MHcepTauiltHOi po6OTH.

Bucrorok npo AucepTauiiftHy po6ory.

Beaxaio, o Auceprauiitna po6orta 3106yBaya cTyneHs JoKTopa dinocodii
Bypkoscekoro SIpocnasa IOpiitoBiua Ha TeMy «BucokoedeKTHBHI iMITy/IBCHI
HITpUI-raties] CHEPronepeTBopioBayi  pyXOMHX Ge3miIOTHUX  pagiocHCTEM»
BHKOHaHa Ha BHCOKOMY HayKOBOMY piBHi, He MOpYIIye NMPUHLMIIB aKaaeMidHOi
A06poYecHOCTI Ta € 3aKiHYeHHM HayKOBHMM JIOCIi/DKEHHSM, CyKYIHICTh TEOPETHYHUX
Ta NPaKTHYHUX pe3yJbTaTiB AKOrO pO3B’s3ye HayKOBE 3aBJaHHs, IO Ma€ iCTOTHE
3HaueHHA 1A raiy3i 17 Enektponika Ta TenekoMyHikauii. JJucepTaniitna po6ota 3a
aKTyaJIbHICTIO, IPaKTUYHOIO LiHHICTIO Ta HayKOBOK HOBM3HOIO MOBHICTIO BiAMOBiAaE
BUMOraM YMHHOIO 3aKOHOJAABCTBa YkpaiHW, mo nepeabadeni B n.6 — 9 «Ilopsaky
NIpUCY/DKCHHSA CTyneHs JokTopa (inocodii Ta ckacyBaHHs pillleHHA pa3oBOi
creuializoBaHoi BY€HOI paj¥ 3aKialy BHINOI OCBITH, HayKOBOI YCTaHOBH IIpO
TNpPUCYJUKEHHS CTyNeHs JokTopa dinocodii», 3atBepmkenoro [Tocranosow Kabinery
MinictpiB Ykpainu Bix 12 cidns 2022 p. Ne 44,

3n06yBa4 Bypkoscekuit SlpocnaB FOpiiioBuu 3aciyroBye Ha NpHCYIKEHHS
CTymneHs JAoKTopa ¢utocodii B ramysi snaus 17 Enextponika Ta TenekoMyHikarii 3a
cretianpHicTio 172 TenexkoMyHikauii Ta pagioTexHika.

PeuenseHr:

JloueHt kadeapu
€JIEKTPOHHUX IIPUCTPOIB Ta CUCTEM
KIII im. Iropsa Cikopcekoro,
_K.T.H., JIOL. -
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