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pO3pO6KI/I Ta BOOCKOHAJIEHHA PO3PAaXyYHKOBUX MeTOILiB Ta MaTEMATUYHUX MOJIeJIen [J1 PO3HINPEHHSA MOJKJIMBOCTEN



aHaJIi3y eJIEKTPOMArHiTHUX MIPOLECIB B iX CMJIOBUX CXEMax Ta [JIs MOJIINIIEHHS JUHAMIYHAX [TapaMETPiB
[IPOEKTOBAHUX CHCTEM >KMBJIEHHS 3 BUKOPHUCTAHHSIM PE30HAHCHUX [1EPETBOPIOBAUIB SIK KEPOBAaHUX OO'EKTIB. ¥
IycepTaliiiHiil poboTi B4OCKOHAJIEHO METO], CyIlepIrio3uliii i Ha 1I0ro OCHOBI CTBOPEHO HOBI JIiHEApU30BaHi
MaTeMaTU4Hi Ta AMHaMIi4yHi MOZeJli PE30HAHCHMX [IEPETBOPIOBAYIB 3 PI3HUMU aJrOpUTMaMU KOMYyTallii BEHTUIIB. Lle
II03BOJIMJIO BUBHAYUTU HOBI 3aJIEXKHOCTI MK KEPYIOYMMU BEJIMYMHAMMY, IapaMeTPaMy €JIEMEHTIB i TapaMeTpaMu
€JIEKTPOMarHiTHUX NPOLECiB CUIOBOI CXeMU i BCTAHOBUTH YMOBH MOAIGHOCTI pO3pax0oBaHUX MIPOLECiB METOLOM
CyIepIo3ullii Mpolecam peasbHOro pe30HAHCHOIO IIepeTBOpIoBava. Po3pobseHo KOMOiHOBaHUMI METO/, aHAi3y
[IPOLIECIB PE30HAHCHOTO MEPETBOPIOBAYA HA OCHOBI CyMillleHHA [IPUHLMIIB CYNEePIO3ULii i IpUIIacyBaHH, KU
I03BOJIMB LIJISIXOM BU3HAU€HHS QYHKIIiM KBa3iyCcTaJ€eHOro CTPyMY KOHTYPY IOOYAyBaTH CiMeNCcTBa CTaTUIHUX
XapaKTEePUCTUK [J1s1 Pi3HUX BXilHUX BEJIMYMH. T€OPETUYHMI aHaJli3 IIPOLECIB PE30HAHCHUX IIEePETBOPIOBAYIB
IOTIOBHEHO i yTOYHEHO BI,OCKOHAJIEHMM €KCIIEPMMEHTAIbHO-aHAJIITUYHUM METOMIOM, PO3BUTOK SIKOTO IOJISITAE B
CTBOPEHHI MOZEeJIel pE30HAHCHUX IIEPETBOPIOBAYIB 3i CIIOJIy4EHHAM JIaHOK HA COHOBI aHAJIITUYHUX BUPA3iB i
Mogesiel mifgcxeM Ha OCHOBI TPUYMHHO-HACIIiIKOBUX 3B'SI3KiB [1J151 BpaxyBaHHS HeJiHIHHOCTI eJIeMeHTiB.
BukopurcTaHHs BIOCKOHaJIEHOTO METOJY CYIepIIo3ullii Aaslo 3MOry MigBUIIUTY SKHAMEHIIE Ha I10JIOBUHY
IIBUJIKICTb PO3PaxyHKiB. [IpefcTaBieHHs QYHKLiN €KBiBAJIEHTHUX JKEPeJl CXeMU 3aMillleHHSI CYNIepIIO3ULIi€l0
MOHOTOHHMX CTYNIHYaCTUX CKJIAOBUX 3HAYHO CIIPOCTUJIO BUPA3U 71 PO3PaxXyHKiB IapaMeTPiB CTal[iOHAPHUX
pexuMiB. Cyrepriosuliii eleMeHTapHuX BXiZHUX IMITyJIbCIB i nepexigHux QyHKIi 6araTono0CHUKIB 103BOJININ
CIIPOCTUTH NOOYAOBY IVHAMIYHUX MOZEJIEN PE30HAHCHUX [IEPETBOPIOBAYIB [J151 Pi3HUX AJIFTOPUTMIB KOMYTallii
BEHTUJIB. B X01Ii JocimpKkeHb 6yJ10 CTBOPEHO aIallTUBHUI LU(PPOBUIL PETYIISITOP BUXiIHUX BEJIMUYMH PE30HAHCHOTO
[IepeTBOPIOBAYa, SIKUH J1aB MOXKJIMBICTb HiABUIIMTH B 1,5 pasu MBUAKICTb pery/ioBaHHS i 30i1blIEeHUMU 3allacaMU
CTiliKOCTi 110 ¢a3i B NOPiBHSIHHI 3 pe30HAHCHUM [1I€PETBOPIOBAYEM I1ifl KEPYBAHHSM CTAlliOHAPHOTO aBTOMATUYHOTO
PEryJsTOPY BUXiIHMX BeJn4rH. KIII04oBi c10Ba: IMHAMIYHA MOJEJb, MATEMATUYHA MOJIEJIb, METOJ, IPUIACyBaHHS

PO3B’3KiB, METO]], CYIIEepII03Ullii, pe30HAaHCHUII [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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