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1. Bararo¢asHi iMITy/IbCHI epeTBOPIOBAYi NOCTIMIHOI HAIIPYTU IOHWXKYIOYOTrO TUIY IIPU FPAHUYHOMY PEXUMI
(YHKLIOHYBaHHS

2. Multiphase switched-mode modular step-down DC-DC converters with a boundary mode of conversion

Pedepar:

1. O6'eKT - eIeKTPUYHI Ta €HePreTUyHi rpouecu B 6ararodaszHux iMITyJIbCHUX IIEPETBOPIOBAYax MOCTIMHOI Hanpyru
MOJYJIbHOI CTPYKTypPHY MOHMXYIOUOT0 TUIlY P TPAHUYHOMY PeXXUMi (PYHKLiIOHYBaHHS. [IpeIMeT NOCiIKeHHs -
6ararodasHi iMITyJIbCHI IepeTBOPIOBAYi NOCTIMHOI HAIIPYT¥ TOHM>KYBAJIBHOTO TUITY [TPY TPAHUYHOMY PEXUMI
dyHKUiOHYBaHHS. MeTonu JocifyKeHHs - [y MpoBeJeHHs NOCiIKeHb Y AucepTaLiliHill po6oTi
BHUKOPHCTOBYBAJIACSI METOIU TE€OPii €IeKTPUYHUX JIAHIIIOTiB, METO]], aHaJi3y €JIEKTPUYHUX IIPOLIECiB iIMITyJIbCHUX
[IepeTBOPIOBAYiB MOCTIMIHOI HANIPYTrY, 3aCHOBAHUI HA BUOOPI B IKOCTi 6a30BUX - IapaMETPiB CTPyMY
HaAKONMYYBaJIbHOTO IPOCEJIS - IPY PO3POOLi MATEMATUYHUX CIIiBBiIHOIIEHD /1711 BABHAYEHHSI OCHOBHUX
[apaMeTpiB €JIEKTPUYHUX IPOLECIB i IOKa3HUKIB SIKOCTi IEPETBOPIOBAYIB , METO MATEMAaTUYHOTO MOIEJIIOBAHHS
€JIEKTPUYHUX [TPOLIECiB, METOIM LM(POBOTr0 MOJENIOBAHHS ~ IIPU PO3POOLIi aITOPUTMIB Ta IIPOrPAMHOTO
3a6e3Me4yeHHs, a TAKOX [TPY BUKOHAHHI JOCIiIPKeHb II€PETBOPIOBayiB. TeOpeTUYHi i IpaKTU4Hi pe3ybTaTu:

CUCTEMATHU30BaHA MaTEMATUYHA MOJIE€JIb €JIEKTPUYHUX, EHEPTETUYHUX npoueciB, MMOKA3HUKIB IKOCTi



[IepETBOPIOBAYiB HANIPYTY TOHMKYBAJILHOTO TUIY MOAYJILHOI CTPYKTYPH IIPY TPAaHUYHOMY PEXUMI
dyHKUioHyBaHHS. OTprMaHi CIiBBiJHOLIEHHS CUCTEMAaTHU30BaHi 32 TUIIOM IIPAKTUYHUX 3aBIaHb, 3py4Hi y
BMKOPKCTaHHI i 3a0€31e4yoTb HEOOXiAHY TOUHICTb PO3paxyHKiB. OTpUMaB NOAAbIINI PO3BUTOK METO], aHai3y
€JIEKTPUYHUX [IPOLIECIB Y BXiIHUX i BUXiIHMX JIAHLI}OTaX [I€PETBOPIOBAYa, 3ACHOBAHUM HA PO30OUTTi CYMapHOT0O
€JIEKTPUYHOTO MTPOLieCy MePeTBOPIOBAYa HA IPYNU CUJIOBUX 3aJI€KHO Bifl CTaHy HAKOMMYEHHS 200 TTIOBEPHEHHS
eJIeKTpUYHOi eHeprii. locaimkeHo BB koedilieHTa TpaHchopmaliii gpocesist Ha mapaMeTpy eIeKTPUIHUX
IIPOLIECiB B CUJIOBUX KaHaJIax [1IEPETBOPIOBAYiB MOJyJIbHOI CTPYKTYypU. BcTaHoBIEHO, 110 BUGip KoedilienTa
TpaHc@opmalii Apocesist CUII0BOrO KaHajly 4O3BOJIsIE ONTUMi3yBaTH IIPOLLEC IEPETBOPEHHS B HAIIPSIMKY 3MEHIIEHHS
BTpaT I1pY IlepeTBOpeHHi. [JaHa sSIKiCHa XapaKTepUCTHKa BIIMBY KoedilieHTa TpaHcopmaliii Apocesist CUiIoBOro
KaHaJly Ha BeJIMYMHY IIOTY)KHOCTI BTPAT B CUJIOBUX €JIEMEHTAX IIepPETBOPIOBaYa. [IpoBeieHi TOCiIKEeHHS €
HAyKOBUM MiJICTABOIO [1JI1 CTBOPEHHS iMITyJIbCHUX I1I€PETBOPIOBAUIB HAIIPYTH 3 MOJIIIIEHUMHU TEXHIKO-
€KOHOMIYHMMU XapaKTepPUCTHUKAaMU; OTPUMaHi B poOOTi pe3ysbTaTH BifobpaxeHi B maTepianax HJIP i BmpoBamkeHi
B HaBYaJIbHUU Mpoliec Ha Kadeapi Teopii eJIeKTPUYHUX JIAHIIOTIB i esleKTposkuBaeHHsT OiecbKoi HallioHaIbHO]
akazemii 3B's13ky iMm. A.C. [TonoBa, 0 NifTBepIKyeThCS BiITIOBITHUMU aKTaM| BIPOBaKeHHs. OTpUMaHi B poOOTi
pe3ysbTaTu 6y BUKOPUCTaHI IpU pO3poO1Ii MPUCTPOIB 6e3nepediiHOro KUBJIEHHS NPUIaLiB CleliaJbHOro
Ipu3HayYeHHs Jlep>KaBHOTO HifnprueMcTBa «HayKoBUIl LIEHTP TOYHOIO MAIMHOOYAYBaHHS» [ep>kKaBHOTO
KOCMIYHOT0 areHTCcTBa YKpaiHu, a TaKoX NpU po3poobLli IPUCTPOIB H6e311epediiiHOTO eJIeKTPOSKUBIEHHS! OXOPOHHUX

cucrem mignpuemcrsa «[opep KOPITOPENIIIH», M0 MifTBEPAKYETHCA AKTAMU BIPOBA/PKEHHS.

2. The Object - electrical and energy processes in multiphase pulse DC converter module structure down type with
the boundary mode operation. Subject of research - Multiphase Switching Converters DC step-down type with the
boundary mode operation. Research methods - To conduct research in the thesis used methods of the theory of
electrical circuits, the method of analysis of electrical processes of pulsed DC converters based on choosing as
base - the parameters of the current cumulative throttle - to develop mathematical correlations to determine the
main parameters of electric processes and quality converters methods of mathematical modeling of electrical
processes, methods of digital simulation - in the development of algorithms and software, as well as doing
research converters. Theoretical and practical results: systemized mathematical model of the electrical, energy
processes, quality indicators down voltage converters such as the modular structure at the boundary mode
operation. These relations are organized by the type of practical problems, easy to use and provide the necessary
accuracy of calculations. It was further developed method for the analysis of electrical processes in input and
output circuit of the inverter, based on the decomposition of the total electric power converter into groups
depending on the storage or return of electrical energy. The effect of the transformation ratio of the throttle on
the parameters of the electrical processes in the channels of power converters modular structure. It was found
that the choice of the transformation ratio of the power throttle channel to optimize the conversion process in the
direction of reducing losses in the conversion. This qualitative characteristics of the throttle effect of the
transformation ratio of the power channel to the amount of power loss in the power components of the converter.
The research is a scientific basis for the creation of pulse voltage converters with improved technical and
economic characteristics; The results obtained are reflected in the materials research and implemented in the
educational process at the Department of the theory of electrical circuits and the power of the Odessa National
Academy of Telecommunications. A.S. Popov, as evidenced by the introduction of the relevant acts. The results
obtained were used to develop devices uninterruptible power supply devices for special purposes of the State
Enterprise "Scientific Center for Precision Engineering" of the State Space Agency of Ukraine, as well as the
development of UPS units, security systems enterprise "Gopher CORPORATION", as evidenced by the introduction
of regulations.
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