PELIEH3IA
Ha JucepTauiiHy poboTy
MyrenoBa [laniina [xaninsoBuya
Ha TeMy «JacTOTHO-peryIb0BaHUH eNeKTPONPUBO/ i ABUILEHO] paialiiHol
CTiIMKOCTI /Il BAHTQXXOMIAHOMHHX MAIIKH CXOBMINA PaJi0aKTUBHUX BiJXOIiB»
IpeCTaBlIeHy Ha 3000yTTs CTyneHs ToKTopa ¢imocodii

>

B raiy3i 3HaHb 14 Enextpuyna imxeHepis
3a crenianeHicTIo 141 EnextpoenepreTuka, eleKTpOTEXHIKA Ta eJIEKTPOMEXaHiKa

AKTYyaJIbHICTh TEMH AHCEPTANil.

Tema nucepranifinoi po60TH NpHUCBSYEHA MOCITIIKEHHIO BIUIMBY iOHI3yOYOi
pafialil Ha eleKTPONPUBOIM CXOBHINA PajJiOaKTUBHMX BimxoniB. He 3Bakaroun Ha
Te, IO CBITOBMHM HAmpsAM pPO3BUTKY I'eHepallii eHeprii mpaMye IO 3aCTOCYBaHHSI
BiJHOBJIIOBAJIBPHUX 1 €KOJOTIYHO YHCTHX [DKEPEN, Ha ChOTOJHIIIHIMA J€Hb LIMPOKO
3aCTOCOBYIOTBCSI aTOMHI eleKkTpocTaHLil. KiHIleBUM BTOPUHHHM MPOIAYKTOM SIEPHO-
[aJIMBHOIO LIMKIIy € BiANpalboBaHe sAepHe MAUBO, AKE BCE IIE € PaJiOaKTHBHHM i
norpebye ocobIMBOro moBomKeHHsA. B mucepraniiiHiii poGOTi PO3MISHYTO BIUIMB
10HI3yIOYOr0 BHIIPOMIHIOBAaHHS Ha e€JlEeKTpOMEXaHi4He OOJaJHaHHSA CXOBHIIA
palioOaKTUBHUX BIJXOMiB, K€ € HEBiJ €MHOIO CKJIQJOBOIO SAEPHOrO IAIMBHOIO
naHIora. 3 OIVIALY BHINE3a3HAYEHOr0, MOXKHA 3pOOMTH BMCHOBOK, IO TEMa
JMCepTaLiifHOl pOGOTH € aKTyalbHOIO i JOPEYHOIO.

Ouinka o0oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB  aucepranmii, Iix
AOCTOBiPHOCTI Ta HOBH3HH.

HaykoBa HOBHM3Ha pe3ynbTaTiB IUCEPTALIAHOIO JOCHIIPKEHHS IIOJArac B
HaCTYITHOMY:

- po3po6iieHO HayKOBi MiAXOOM OO OLIHKM pPajiallifHOl CTIMKOCTI 4acTOTHO-
PETyNbOBAHOIO  €IIEKTPONIPUBOLY  BAaHTAXOMIJAOMHMX  MallMH  CXOBHINA
palioaKTHBHHX BiIXO/iB;

- OTpUMaJld MOAAIBIIMA PpPO3BUTOK MaTeMaTHYHI MOJENI CHIIOBHX
HaIlBIIPOBIIHUKOBUX KaHAJIiB IEPETBOPIOBAYA YaCTOTH;

- IUIAXOM MaTeMaTUYHOIO MOJENIOBaHHA BCTAaHOBIIEHO, IO CXeMa
IIepeTBOpIOBaYa 4YacTOTH 13 JpaliBepaMH Ha OCHOBI OINOJSIPHHUX TPAH3MCTOPIB
CTiMKillla 10 BIUIMBY iOHi3yIOYOT0 BUIPOMiHIOBaHH: Ta QYHKIiOHye 1o mo3u 80 I'peit
npotd 25 Iped y BumagKy [paiiBepa Ha OCHOBI  MeTal-JieJeKTPUK-
HaIliBIIPOBIIHUKOBHUX TPAH3HCTOPIB;

- HayKoBO OOIDYHTOBaHO OCOGJHMBOCTI BHKOPHCTaHHS aTMOC(EPHOro

ONTUYHOIO KaHaly 3B’A3Ky B yMOBax BIUIMBY iOHi3yl04oi pamiamii IUIAXOM HOro
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IMITallifHOrO MOJEIOBaHHA B CKJIAQi CHCTEMH YIPaBIiHHS €JIeKTPONPUBOAAMHU
MOCTOBOI'O KpaHy CXOBHIIA padiOaKTUBHUX BiJXOiB;

- PO3BHHYTO HayKOBMH MMiAXiJ IO NPOLIEAYPH AEMOILYJIALI] CHTHAIIB KEPYBaHHS,
IIJIIXOM 3aCTOCYBaHHA INTY4YHOI HEHWPOHHOI Mepexi, IO J03BOJMIO 3HHM3UTHU
Koe(ilieHT 6iTOBUX MOMHUIIOK Ha BCbOMY [Iiaa30Hi BiHOIEHHS CHIHAJ IIyM.

JIOCTOBIpHICTS i OOIDYHTOBaHICTP HAayKOBHUX pE3YJbTaTiB 3abe3nedyeThes
BHKODUCTaHHAM B SKOCTI BUXIIHUX JAaHMX pPe3yJbTaTiB HAYKOBHMX JOCIiKEHb,
BUKODHCTaHHAM  METOIIB TEOPETHYHHX  JOCHI/KEHb, MAaTeMaTHYHOIO Ta
IMITaI[iHTHOrO MO/IEJIFOBAHHS.

HaykoBi mocnimkeHHs Oynu BUKOHaHi 37100yBaueM Ha Kadeapi aBToMaTH3allii
€NIEKTPOTEXHIYHEX Ta MexaTpoHHHX KomiuiekciB KIII im. Irops Cikopcekoro B
pamkax iHimiatTuBHoi Temm 0123U101564 «Po3pobieHHs Mojeneil Ta MeETOZIB
JOCIIJDKEHHA pajialiffiHol CTIMKOCTI YacTOTHO-PEryJIbOBaHMX €JEKTPONPUBOJIB B
yMOBax IiJBHIIEHO] pafialii» i KepiBHHITBOM Mpodecopa, AOKTOpa TeXHIYHHMX
Hayk Ma3ypeHka Jleonina IBanoBuya.

Orxe, B qucepTaliiHii po6OTi MOCTaBleHEe HAayKOBE 3aBIAHHSA PO3POGIECHHS
MaTeMaTHYHMX MOJENEH CHJIOBOTO KaHaly IIepeTBOpIOBaYa 4YacTOTH Ta
OOIpyHTYBaHHS CTPYKTYpH 9aCTOTHO-PEryJILOBaHOTO €JIEKTPONPUBOIY
BaHTaXOMIJHOMHMX MalIMH CXOBHIIA DPaJiOaKTHBHHX BIOXOAIB 3 ypaxyBaHHIM
XapakTepy BIUIMBY 10HI3YIOUOrO BHUIPOMIHIOBAaHHS IS INJBMINEHHS pajialliiHOl
CTIHKOCTI MOro HamiBIPOBIAHMKOBHX CKIaJOBHX Ta aTMOC(EPHOrO0 ONTHYHOIO
KaHaly 3B’A3Ky BHMKOHAHO IIOBHICTIO, 3400yBad MOBHOK MipOK OBOJIOJIIB
METO/IOJIOTI€I0 HAYKOBOI JisIBHOCTI.

Ouinka 3micty aucepranii, ii 3aBepuIeHiCTh Ta JOTPHMMAaHHS NPHHIMIIB
aKajeMi4HOl J0OpPOYeCHOCTI.

3a cBOIM 3MiCTOM AucepTaliifHa pobora 3100yBaua Myrenosa JI.JI. HOBHiCTIO
Bignosizae CraHmapTy BHIIOI OCBiTH 3i cmemianbHocTi 141 EnexrpoeHepreTuka,
eJIEKTPOTEXHIKa Ta eNIEKTPOMEXaHiKa Ta HaIpsMKaM JOCIi[KeHb Bi[NIOBIIHO 10
OCBITHBOI NporpaMu EnekTpoeHepreTuka, eJeKTpOTEXHIKA Ta eleKTpOMeXaHiKa.

Hucepraniina poGoTa € 3aBEpIIEHOI0 HAYKOBOIO Mpalelo i CBIIYUTH IIpo
HasBHICTb OCOOMCTOr0 BHECKy 3m00yBaua y HAyKOBHH HampsM eJIeKTPHYHOL
1HXXeHepii.

PosrisHyBIIM 3BiT MOAIGHOCTI 3a pe3yinbTaTaMM IEpEBIpKHM IHCEpTaliiHOI
pobOTH Ha TEKCTOBI CHiBMAAiHHA, MOXHAa 3pOGMTH BHCHOBOK, IO JUcepTalliitHa
pobora Myrenosa [laniina J[kaniis0BH4a € pe3yIbTaTOM CAMOCTIHHHX JOCIiKEHb
3100yBaya i He MiCTHTH eneMeHTIB danscubikanii, koMminanii, pabpuxanii, nuariaty
Ta 3ano3W4eHb. BukopucraHi imei, pe3ympraTd i TeKCTH IHINMX aBTOpIB MarOTh
HaJIEXKH] IIOCUIIAHHS Ha BiMOBIIHE [KEPEIO.



MogBa Ta cTHJIb BUKJIaleHHS Pe3yJbTAaTiB.

HucepTaliiiHa poboTa HanmKcaHa YKpaiHCHKOK MOBOIO.

Marepian nogaHo HayKOBHM CTHJIEM MOBJIEHHS i3 HPHCYTHICTIO JOTi4HOL
MOCTIZIOBHOCTI  Ta JOCTYIHICTIO BHKJIAJ€HHA. B TeKCTI 3aCTOCOBYIOTHCS
3arajlbHOMPUIHATA TEPMIHOJOTIA y cdepi eneKTpHYHOI iHXeHepii, a A Omucy
BIUIMBY 10HI3yIOUOr0 BHIIPOMIHIOBaHHS 3aly4eHO crHenudiuHy TepMiHOJIOTiIO,
BimoOpaxkeHy B migpo3aimi 1.3.

Hucepralis CKIaga€eThes 3 BCTYIy, 4 PO3IiNiB, BUCHOBKIB, CIIUCKY JIiTEpaTypH
Ta JIOJATKiB. 3aralbHUH obcsr qucepraii 176 cTOpiHOK.

Y BCTymi Npe/cTaBiIeHa aKTyalbHiCTh AOCIIKEHH, HOro MeTa, 3a1adi, 06’ €KT i
npeaMeT. BiATBopeHO HayKOBy HOBH3HY 1 INpakTHYHE 3HAYEHHS OTPUMAHHX
pe3ynbTaTiB. 3a3Ha4eHO OCOOHMCTHII BHeCOK 37400yBadya i ampobaliro MaTepiaiis
qUcepTarii.

Y mepmioMy po3gini IPOBEAEHO aHaii3 MmpoOJeMHOI 06JacTi 3acTOCYBaHHS
€JIEKTPOIIPUBO/IIB B yMOBaX Ii/IBUILEHOI paxiawii. Po3risHyTo pasiauiiini epextu B
KOMIIOHEHTAaX €JIEKTPOIIPHBOLY 3arajlbHONPOMMCIOBOTO BHKOHAHHA. BugBIEHO
HallMEHII CTIMKY O 1OHi3YIOYOro BHIIPOMIHIOBAHHS JIQHKY — HAIliBIIPOBiJHMKOBI
IIPUCTPOI.

Jpyruii  po3fil HpUCBAYEHO TMOOYAOBI CXeMM 3aMillleHHS CHJIOBOIO
HaIliBIIPOBIZIHKKOBOTO KaHAIly 4aCTOTHO-PETYJILOBAHOIO €JEKTPONPHBOIY i3 JBOMA
THIIAaMU JpakBepiB. JInd 1Oro B pO3AUI PO3IJISHYTO CTPYKTYPY 4YaCTOTHO-
PEryIb0BaHOIO €JIEKTPONPUBOLY i 0OpaHO CXeMy 3aMillleHHS CHJIOBOIO KIIHoYa —
OiNOIIPHOTO TPAH3UCTOPA 3 130JILOBAHUM 3aTBOPOM.

Y TpeThoMy poO3AiIl Ha OCHOBI MOOYJOBaHMX CXEM 3aMilEHHS CHIOBOTO
HaMiBIPOBIJHUKOBOIO  KaHAly  YaCTOTHO-PEryJbOBAaHOTO  ENEKTPONPHBOLY
CHHTE30BaHO MaTeMaTH4HI MOJeN KX KaHawiB. [laHi Mozl JOCIiKeH] i BUSABIEHO
HaIliBIIPOBIIHMKOBUH TIPUCTPil, pajiamiiiHa 3MiHa MapaMeTpiB SKOro HaliCyTTeBilIe
BILUIMBA€E Ha poOOTY CHCTEMH.

B d4eTBepromMy pos3mimi JocmimkeHO aTMOChEpHHI ONTHYHMM KaHall 3B’A3Ky B
CKJIaJi CHCTEMH YNpPaBIiHHS €JeKTPOIPUBOJaMH MOCTOBOTO KpaHy. Ilo6ymoBaHO
#oro imirtanifiHy Mojens, oOpaHO KpuTepidl sKOCTI mepenadi JaHHX, PO3MVIAHYTO
(pakTOpH, 110 HETAaTHBHO BIUIMBAIOTH Ha SKICTh Mepefadi AaHuX. BuCyHyTO rimoresy
PO 3aCTOCYBaHHs y MpHiMaYl ITYyYHOI HEHPOHHOI MepeXi B AKOCTI JEMOIYJIATOPA.
Takunii HeHpoMepexeBUH IEMOIYNATOp ONEPYE BEKTOPOM, IO CKIAJA€ThCs i3
CUTHaIly i HOro 3aTpUMOK B 4aci Ha JeKijibKa KPOKiB, Ha BiAMiHY Bif JEMOLYJISATOpA
Ha OCHOBI KOMIIApaTopa, sIKUH IOPiBHIOE AIFOYMM CHUTHAJ i3 HOPOTOBUM 3HAYEHHSM i
¢opmye mpuitHaTHI curHan. [IpoBeseHo iMiTariiiHe MojemOBaHHSA aTMOCGhEPHOro
ONTHYHOIO KaHally 3B’A3Ky i3 HeHpoMepeXeBUM IEeMOAYNATOPOM i3 JeB’sAThbMa
TUIIAaMU HEWPOHHMX MEPEX I PEeKOMEHIOBAHO IO BIIPOBAKEHHS Ti, IO IMOKA3aJIH

BHUIITY AKICTh nepenaqi AaHHX 3a MOJEJIb 3 IEMOOYIATOPOM Ha OCHOBI KoMITaparopa.
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Hucepraiiiina po6ora opopMileHa BiAOBiAHO 10 BUMOr Hakasy MOH Ykpainu
Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmKkeHHs BUMOT 10 0pOPMIEHHS JUCEPTAIii».

OnpuiaroaHeHHs pe3yabTaTiB qucepTaNiiiHOl poGoTH.

HaykoBi pe3ynpTaTH namcepraiii BHCBITIEHI y 7 HayKOBHMX IyGmiKaIlisx
3m00yBaya, cepell AKMX: 3 CTaTTi y HAayKOBHUX BHJAQHHSX, BKIIOYEHHX Ha ATy
ony0IiKyBaHHA 0 NepeNiKy HayKOBHX (axOBHX BUIAHb Y KpaiHH.

Takox pe3ynbraty auceprauii Gymu ampoGoBaHi Ha 3 HayKOBHX (DaxXOBHX
KOH(EepeHIIisX.

ITy6mikanii 3m006yBauya odopMileHi Ha BHCOKOMY HAyKOBOMY piBHi, OCHOBHI
NIOJIOXKEHHS Ta pe3yJbTaTH AUCEpTalliiiHOl poOOTH OTpHUMaHi aBTOPOM OCOOHCTO,
IOpYIIEHHs MPUHIMIIB aKaJeMidyHol J00podYecHOCTI He BHsABIeHO. OcoOuUCTHI
BHECOK 37100yBa4a [0 BCiX IMyOikariiii, omyGIiikoBaHHX i3 CIiBaBTOpaMU HaBeICHHH
y BCTYyIi AWcCepTallii.

TakuMm 4KMHOM, HayKOBi pe3yNbTaTH ONHUCAHI B JUCEpPTaLiiHii poGOTi MOBHICTIO
BHCBITJIEH] y HAyKOBHX IMyOJIiKamisx 3m00yBaya.

Henoniku Ta 3ayBaskeHHs 10 JHCePTaLiiHOI poGOTH.

Henomnikamu i 3ayBaKeHHSAMH [O AMCEpTaliiiHOi poGOTH MOMHA BBaXaTH
HaCTYTIHi:

1. B nucepraniiinii po60oTi NPOBENEHO AOCTIIKEHHS JIMIIE OKPEMHX BY3IIiB
eNIEKTPONPUBOAY Ha IpeIMeT CTIMKOCTI [0 ioHi3yro4oi pamiauii. douinsHo 6yino 6
JOCIJUTH JWHAMiYHi BIAaCTHBOCTI  CHCTEMH €JIEKTPONPHBOAY B ILiIOMYy 3
ypaxyBaHHAM IMOTIPIIEHHS XapaKTEPUCTHK HAIliBIPOBIJHUKOBUX KIFOYiB.

2. Kapb6in kpemHito (SiC) mMae yHikanbHi eneKTpodisndsi 0co6IMBOCTI, IO €
IIepelyMOBOIO IJIsi CTBOPEHHSI Ha HOr0 OCHOBi IPHUCTPOIB CHJIOBOI €IEKTPOHIKH, 5Ki
3/1aTHI IPaIfOBATH IIPH IiJBUIIEHUX TeMIlepaTypax i piBHAX pajialii. ApceHis raitiro
(GaAs) mae BHCOKY pajialiifHy CTiMKiCTh HPHCTPOIB i CxeM Ha HOro OCHOBi. B
myHkTi 1.5.1 cepes HamiBIPOBIIHMKOBHX MaTepialliB, IO 3aCTOCOBYIOTHCS B
eJIEKTPOIIPMBO/II HABEJEHO apCeHifl raiilo, MpoTe B MOAAIBLIIOMY HOCIiIKEHH]
PO3IJISIHYTO TPaAMIiMHI KpeMHi€Bi HamiBIPOBiAHUKH. Byyo 6 MOLIIBHO AOCITiAUTH
poboTy enekTponpuBOAa Ta 3MiHYy HOro XapakTEpUCTHK y BHMIIAJKy BHKOPHCTAHHSI
HAIliBIPOBiJHUKOBHX €IeMEHTIB IiABHIIEHO] pajialliiiHoi CTilKOCTi.

BBaxato, 10 BHCIIOBJIEHi 3ayBa)KEHHS HE € BHU3HAYAILHMMH i HE 3MEHIIYIOTH
3arajlbHy HayKOBY HOBHM3HY Ta NIPaKTUYHY 3HAYUMICTh pe3yJbTATiB Ta HE BIUIMBAIOTh
Ha TO3UTUBHY OLIHKY IHCepTalifHOl po6OTH.

BucHoBok npo auceprauiiiny po6ory.
Beaxaro, mo mucepraniiina poGorta 3106yBaya CTymeHs JOKTopa Ginocodil

Myrenosa  [laniina  JDxaminboBuua Ha TeMy «YacTOTHO-perympoBaHmit
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€JIEKTPONPHUBOJ, MiABUIIECHOI paJialifiHOl CTIMKOCTI I BaHTaXOIiAMOMHUX MAallHH
CXOBHIIIA PalOaKTHBHHUX BiIXO/iB» BHKOHaHa Ha BHCOKOMY HAyKOBOMY DiBHi, He
Mopyllye NPUHLMIIB aKaJeMiyHOol HOOpOYEeCHOCTI Ta € 3aKiHYeHHM HayKOBHM
JOCTI/DKEHHSM, CYKYIHICTh TEOPEeTHYHHX Ta MpPAKTHYHHX pe3ylbTaTiB SKOTO
pO3B'A3y€ HayKOBE 3aBJJaHHS, IO Ma€ iCTOTHE 3HAYEHHS /IS €JIEKTPHYHOI 1HKEHEPii.
Hucepraniina po6oTa 3a aKTyaJbHICTIO, NPAKTHYHOKO LIHHICTIO Ta HayKOBOIO
HOBHU3HOIO IIOBHICTIO BIJIOBifla€ BUMOraM YHHHOTO 3aKOHOJABCTBA YKpaiHH, IO
nepenbayeni B m.6 — 9 «IlopsaaKy mpUCyDKeHHS CTyHeHs AoKTopa ¢isocodii Ta
CKaCyBaHHs piIlIEHHs pa30BOi CEIiajli3oBaHOl BUEHOI pajy 3aKiajy BHILIOI OCBITH,
HAayKOBOl YCTaHOBH IIPO NPHUCYKEHHS CTyIeHs JoKTopa (dinocodii», 3aTBEpIKEeHOro
ITocranoBoro Kabinery MiHicTpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n06yBad MyrenoB [laiin J[kaniis0BHY 3aCyroBy€e Ha IPUCYKEHHS CTYIIEHS
noxropa ¢inocodil B ramysi 3HaHb 14 EnekTpuyHa iHXKeHepis 3a CHELiabHICTIO
141 EnextpoeHepreTuka, eneKTpoTeXHiKa Ta eJIeKTpOMEXaHiKa.

Peuensenr:

JOLIEHTKa Kadeapy aBTOMATH3aLli1

€JIEKTPOTEXHIYHMX Ta MEXATPOHHHUX

xomruiekciB KI1I im. Irops

Cikopcekoro, ,uou., K.T.H. q%/ Anna BOCAK
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