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1. O6py60B A.B. MeTonu Ta MOJ€Jli LOCTIiI)KEHHS €JIEKTPOMArHiTHUX MIPOLECiB PE30HAHCHUX I1€PETBOPIOBAUIB
enekTpoeHeprii. - KBanigikauiliHa HayKoBa Ipalls Ha IpaBax pykomnucy. Jlucepranist Ha 30006yTTsS HAyKOBOTO
CTYIIEeHsI IOKTOPa TeXHIYHMX Hayk 3a creujanabHicTio 05.09.12. - HaniBNpOBiZHMKOBI I1epeTBOPIOBaYi eJleKTpoeHeprii.
—HauionanpHuii TeXHIYHUI YHiIBEpCUTET YKpaiHy «KuiBCbKU MOJIITEXHIYHUN IHCTUTYT iMeHi Irops CikopCcbKOro»
MOH Vkpainu, Kuis, 2023. JuceprauiiiHa po60Ta NPUCBSYE€HA BUPIIEHHIO BAKJIMBOI HAYKOBO-TEXHIYHOI TPObIeMU
PO3BUTKY T€OPii BUCOKOYACTOTHUX IIEPETBOPIOBAYIB €JIEKTPOEHEPTii 3 pE30HAHCHUMY KOHTYPaMU MIJIIXOM
PO3POOKM Ta BIOCKOHAJTIEHHS PO3PaXyHKOBUX METOIB Ta MATEMAaTUYHUX MOZEJIEN [JIs1 PO3LMIMPEHHS MOKIMBOCTEN
aHaJli3y eJIEKTPOMArHiTHUX MPOLECIB B iX CUJIOBUX CXEMax Ta 114 MOJIMNIIEHHs JUHAMIYHUX [TapaMeTpiB
IIPOEKTOBAHUX CUCTEM KUBJIEHHS 3 BUKOPMCTAHHSIM PE30HAHCHUX [1€PEeTBOPIOBAYIB SIK KEPOBAHUX O0'€KTIB. Y

IycepTaliiiHiil poboTi BLOCKOHAJIEHO METO], CyIIepIIo3uLiii i Ha 10ro OCHOBI CTBOPEHO HOBI JliHEapU30BaHi



MaTeMaTU4Hi Ta AMHaMIi4yHi MOZEeJli PE30HAaHCHUX [IEPETBOPIOBAYIB 3 PI3HUMU aJrOpUTMaMU KOMYyTallii BEHTUIIIB. Lle
JI03BOJIMJIO BUBHAYUTU HOBI 3aJIEXKHOCTI MK KEPYIOUYMMMU BEJIMYMHAMMY, IapaMETPaMU €JIEMEHTIB i TapaMeTpaMu
€JIEKTPOMarHiTHUX NPOLECiB CUJIOBOI CXEMU i BCTAHOBUTH YMOBH MOAI6HOCTI pO3pax0oBaHUX MPOLECIB METOAOM
CyIepro3ullii MpoLecaM peasbHOr0 pe30HAHCHOIO IepeTBOpIoBava. Po3po6seHo KOMOIHOBaHUI METO/, aHAII3Y
[IPOLLECIB PE30HAHCHOTO MEPETBOPIOBAYA HA OCHOBI CyMillleHHSA IIPUHLMUIIIB CYNEePIIO3ULi | IpUIIacyBaHH, AKUN
II03BOJIMB LIJISIXOM BU3HAauU€HHS QYHKIIiM KBa3iyCTas€eHOro CTPyMY KOHTYPY I10OYyAyBaTH CiMeNCcTBa CTaTUYHUX
XapaKTEPUCTUK [J1s1 Pi3HUX BXiIHUX BEJIMYMH. TeopeTUYHUN aHali3 POLeCiB PE30HAaHCHUX 1EPETBOPIOBAYIB
IOTIOBHEHO i YTOYHEHO BO,OCKOHAJIEHMM €KCIIEPMMEHTAIbHO-aHAJIITUYHYM METOMIOM, PO3BUTOK SIKOTO IMOJISITAE B
CTBOPEHHI MOZIeJIe! pE30HAHCHUX IIEPETBOPIOBAYIB 3i CIIOJIyY€HHSM JIAHOK Ha COHOBI aHAJIITUYHUX BUPA3iB i
MogeJieil MificxeM Ha OCHOBI IPUYMHHO-HACJIIIKOBUX 3B's13KiB 17151 BpaXyBaHHSI HEJIiHiHOCTI eJIEMEHTIB.
BukoprcTaHHs BIOCKOHQJIEHOTO METOY CYNEepIo3ullii Aasio 3MOry MiIBUIIUTY SKHAMEHIIE Ha II0JIOBUHY
IIBUAKICTb pO3paxyHKiB. [IpencraBieHHs QYHKLiI €eKBiBaJIEHTHUX JKEPEJ CXeMU 3aMillleHHS CyNepr1o3ULlielo
MOHOTOHHMUX CTYITIHYaCTUX CKJIAIOBUX 3HAYHO CIIPOCTUJIO BUPA3H [IJIs1 PO3PAXYHKIB [IapaMeTPiB CTalliOHAPHUX
pexuMiB. Cylneprosutiii e1eMeHTapHUX BXiAHUX IMITYJIbCIB i nepexigHux QyHKIi 6araTonoI0CHUKIB 103BOJININ
CIIPOCTUTH NOOYOBY JUHAMIUHUX MOJieJlell Pe30HAaHCHUX I1ePEeTBOPIOBAYIB 151 Pi3HMX aJIrOPUTMIB KOMYyTallii
BEHTWJIIB. B x01i BociimKkeHb 6yJI0 CTBOPEHO aaTUBHUI MPPOBUI PETryISTOP BUXITHUX BEJIMYUH PE30HAHCHOTO
[IepeTBOPIOBAYA, SIKUH J1aB MOXKJIMBICTb IiABUIIMTH B 1,5 pasu WIBUAKICTb PErysIoBaHH i 36i1blIEHUMU 3aNlacaMU
CTilIKOCTi 110 (a3i B IOPiBHSIHHI 3 p€30HAHCHUM II€PETBOPIOBAYEM Iif} KEPYBAHHSIM CTALliOHAPHOTO aBTOMATUYHOTO
PEryJsSTOPY BUXiIHUX BeN4rH. KIII04oBi C10Ba: IMHAMIYHA MOJEJb, MATEMATUYHA MOJIEJIb, METOJ, IPUIACYBaHHS

PO3B’S3KiB, METOJ], CYIIepII03Ullii, pe30HaHCHUII TepeTBOPIOBaY.

2. Obrubov A.V. Research methods and models of electromagnetic processes of resonant power converters. -
Qualifying scientific work on manuscript rights. Dissertation for obtaining the scientific degree of Doctor of
Technical Sciences by specialty 09.05.12. - semiconductor power converters. — National Technical University of
Ukraine "Thor Sikorskyi Kyiv Polytechnic Institute" of the Ministry of Education and Culture of Ukraine, Kyiv, 2023.
The dissertation is devoted to the solution of an important scientific and technical problem of the development of
the theory of high-frequency power converters with resonant circuits by developing and improving calculation
methods and mathematical models to expand the possibilities of analyzing electromagnetic processes in their
power circuits and to improve the dynamic parameters of designed power systems using resonant converters as
controlled objects. In the dissertation, the superposition method was improved and new linearized mathematical
and dynamic models of resonant converters with different gate switching algorithms were created on its basis.
This made it possible to determine new dependencies between control values, parameters of elements and
parameters of electromagnetic processes of the power circuit and to establish the conditions of similarity of the
calculated processes by the method of superposition to the processes of a real resonant converter. A combined
method of analyzing the processes of a resonant converter based on the combination of the principles of
superposition and matching was developed, which made it possible to construct families of static characteristics
for various input values by determining the functions of the quasi-steady circuit current. The theoretical analysis
of the processes of resonant converters is supplemented and clarified by an improved experimental and analytical
method, the development of which consists in creating models of resonant converters with a combination of links
on the basis of analytical expressions and models of subcircuits based on cause-and-effect relationships to take
into account the nonlinearity of elements. The use of the improved method of superposition made it possible to
increase the speed of calculations by at least half. Representation of functions of equivalent sources of the scheme
of substitution by superposition of monotonic stepped components greatly simplified the expressions for
calculating the parameters of stationary modes. Superpositions of elementary input pulses and transition functions
of multipoles made it possible to simplify the construction of dynamic models of resonant converters for various
gate switching algorithms. In the course of research, an adaptive digital regulator of the output values of the
resonant converter was created, which made it possible to increase the speed of regulation by 1.5 times and with
increased reserves of phase stability in comparison with a resonant converter under the control of a stationary
automatic regulator of output values. Key words: dynamic model, mathematical model, resonant converter,



solution fitting method, superposition method.
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