O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMeP: 0415U006456
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 21-12-2015

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TopopHii Onekciii MukonanoBny

2. Gorodny Oleksiy Mykolayovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 05.09.12

Ha3Ba HayKoBOIi CcIeniaIbHOCTI: HaniBnpoBifHUKOBI EPETBOPIOBAYI €JIEKTPOEHEPTii

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 25-11-2025

CreniaJbHICTh 32 OCBiTOIO: 0612007

Micue po60oTH 34,00yBayva: UepHiriBchkuii HalliOHAILHMIL TEXHOJIOTYHMIA YHIBEPCUTET

Kopg 3a €IPIIOY: 05460798

Micue3Haxoa KeHHS: 14027, m. UepHiris, By1. lllepuenka, 95

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pazu): [l 26.187.01
IToBHe HaﬁMCHyBaHHH Iopn,qnqﬂoi ocoou: [HCTUTYT enekTpoaguHaMiku HanioHanbHOI akagemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05417236

Micue3Haxoa KeHHS: np. [lepemory, 56, M. Kuis, Kuis, 03057, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 45.01.81

Tema gucepranii:
1. EHepreTuyHi oKa3HUKY KBa3ipe30HAHCHUX IMITyJIbCHUX IIEPETBOPIOBAYiB

2. Energy characteristics of quasiresonant switched-mode semiconductor converters

Pedepar:

1. O6'exT mocaimxeHHs: [TocnifoBHi Ta napasnesnbHi KBa3ipe30oHaHCHI Ta iMIy/bCHi epeTBoprosaui 3 IIIIM. MeTa
po6oTu: CTBOPEHHSI BUCOKOYACTOTHUX MOCJIiIOBHUX Ta NapajleIbHUX iMITyJIbCHUX [1€PETBOPIOBAYIB 3
[IOKPaLeHUMHU €HEPTEeTUYHMMU NTOKA3HMKAMU 32 PaXyHOK 3MiHM PEXMMiB KOMYTallii TPaH3UCTOPHUX KIIIOYiB.
MeTonu IociisKeHHS: Teopist eJeKTPUYHUX Kijl, MeToI 6e3repepBHOro Ta NUCKPETHOTO IepeTBopeHHs Jlamnaca,
y3araJlbHEHUI MEeTO/, By3JI0BUX HAIPYT, KyCKOBO-TIPUIACYBaJIbHUI METOJ, METO, PO3B'sI3aHHSI Pi3HULEBUX PiBHSIHB,
MaTeMaTH4He Ta (Pisu4He MOJeI0BaHHs. TeopeTnyHi Ta MpakTU4Hi pe3yabTaTy i HOBU3HA: PO3p061eH0 HOBUI
METO/, aHaJi3y KOMyTalilHUX IPOLECIB B iMITyJIbCHUX NIE€PETBOPIOBAYAX 3 YPaxyBaHHSIM Mapa3UTHUX [IapaMETPiB
TPaH3UCTOPHUX KJIIOYiB, TapaMeTpiB HAIIPYTY JKUBJIEHHS Ta HABAHTAXKEHHS; BIIEPILE [IPOBELEHO KOMIVIEKCHUN
NOPIBHSIJIBHUI aHali3 €HePreTUYHUX BTPAT B TPAH3UCTOPHUX KJII0YaX [I€PETBOPIOBAYIB Pi3HUX TUIIIB, SIKUH [10Ka3ye
3HAYHY [lepeBary KBasipe30HaHCHUX Nlepe, iMITyJIbCHUMU NlepeTBoproBadamu 3 1IIIM; BB€IeHHS IOHATTS

KOMYTaLiiHOi XapaKTepPHUCTHKU [103BOJINJIO BU3HAYUTU PEKUMU POOOTH KBa3ipe30HAHCHUX [1ePEeTBOPIOBAYiB, 1110



crpollye po3poOKy CUCTeM KepyBaHHS TaKuX I€PETBOPIOBAYiB; B peXXMMi "KOPCTKOI" KOMyTallii BCTaHOBJIEHO
PiBEHb 3pOCTaHHS MOTYXHOCTI, IKa PO3CII0OETbCS Ha TPAH3UCTOPHOMY KJIIOYi KBa3ip€30HAHCHOTO MePETBOPIOBAYA,
1110 HEeOoOXiZJHO BpaxOBYBaTU [IPY PO3PaxyHKy #oro Tensaosinsoxny; [Ipeamer i cTymiHb BIpoBaiKeHHs: PesynbraTtu
IOCTiIXeHHs Oysu BpoBampkeHi B yubosuil npouec YHTY Ta Ha nignpuemctsax TOB H]II "TlepeTBoproBad” (M.
Banopixks), [TAT "Ye3aPa" (m. UepHiriB). EQeKTUBHICTb BUKOPUCTaHHS: BUKOpHCTaHHS Pe3yJbTaTiB JOCTiIKEHb
T03BOJIAJIO CIIPOCTUTH PO3POOKY BTOPMHHUX JKepes kubjieHHs. Cpepa BUKopucTaHHs: EHeproedeKkTusHi

BHCOKOYaCTOTHi BTOpI/IHHi JoKEpPEJia )KUBJIEHHS.

2. Object of researching: Buck (sequential) and Boost (parallel) topologies of quasiresonant (ZCS, ZVS) and
switched-mode (PWM) electric energy converters. Aim of work: Developing of high-frequency Buck (sequential)
and Boost (parallel) quasiresonant switched-mode with improved energy characteristics due to changes of
commutation modes of semiconductor switches. Methods of researching: Theory of electrical circuits, continuous
and discrete Laplace transformations, generalized method of node potentials, piecewise fitting method, differential
equation system solving, mathematical and physical modeling. Theoretical and applying results, and innovations:
Developed a novel calculation method of commutation process analysis in semiconductor switched-mode
converters which consider a combination of influences of semiconductor switches parasitic parameters and
variation in time of power supply voltage and load; First performed a complex comparative analysis of power
consumptions in semiconductor switches which are parts of different types of switched-mode electric energy
converters, which shows a significant advantage of quasiresonant (ZCS, ZVS) versus switched-mode (PWM)
principles of operation; Introduction of the concepts of commutation characteristics allow to adjust duration of
control signals to semiconductor switches, resulting in keeping zero-current condition near their commutation
moment, which simplify developing of control system for similar converters; In "hard" commutation mode in
semiconductor switch determined level of losses power increasing, which dissipated on it, which impact need to
consider in thermal modes and heat sink calculation process. Subjects and Degree of Implementation: The
research results are implemented in education process of ChNUT and at SRI "Peretvoryuvach" Ltd (Zaporizhzhia,
Uraine) and PAC "CheZaRa" (Chernihiv, Ukraine). Efficiency of application: The using of research results allow to
simplify the developing of secondary-side power supplies. Scope of application: Energy efficient secondary-side
power supplies.
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