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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 45.37

Tema gucepranii:
1. Mogeni, MeToau aHasi3y i OCIiIP)KEHHS €JIEKTPUYHUX Ta €HEPTETUYHUX NIPOLIECIB B IMITYJILCHUX IIEPETBOPIOBAYAX

nocTinHoi Harpyry 3 HIIM-peryaoBaHHAM

2. Models, methods of analysis and research of electrical and energy processes in the pulsed DC-DC converters
with PWM-regulation

Pedepar:

1. O6'eKT - €JIeKTPUYHI Ta €HEPreTUYHi IPOLeCH B iIMITyIbCHUX NI€PETBOPIOBAaYax MOCTiNHOI Hanpyru 3 IIM-
peryiaoBaHHsIM. [IpegMeT — MaTeMaTU4YHi MOJEJIi | METOLU TOCJIIIPKEHHS €JIEKTPUYHUX 1| EHEPreTUYHUX
XapaKTEePUCTHUK iMITyJIbCHUX [I€PETBOPIOBAYIB ITOCTIHOI Hanpyryu 3 [IIIM-perymaoBaHHsIM. MeTOny OOCTiIPKEHHS:
METOM TEOPii eJIEKTPUYHUX KiJI i METOJ, aHaJIi3y eJIEKTPUYHUX IIPOLECIB iIMITYJIbCHUX IEPETBOPIOBAYIB I1I0CTIMHO]
Hanpyru 3 [HIIM-peryoBaHHSIM, 3aCHOBaHUI Ha BUOOPI B SIKOCTi BUXiJJHUX 6a30BUX NIapaMeTpPiB — apaMeTpiB
CTPYMY HaKOIMYYBAJIbHOTO IPOCEJIST; METOAU MaTEMAaTUYHOTO MOZEJIIOBAHHS €JIEKTPUYHUX ITPOLECIB
NI€PETBOPIOBAYIB IOCTIHOI HANPYTH, METOAU LU(PPOBOTr0 MOJENIOBAHHS, KyCKOBO-TIPUIIACYBAJIbHUI METO/L.
TeopeTnyHi Ta IPaKTUYHI pe3yJIbTaTH: OTPUMAIN NIOAAJIbIINY PO3BUTOK METOIU NOCJIIIKEHHS €JIEKTPUYHUX Ta
€HepPreTUYHMX XapaKTEPUCTHUK I1€PETBOPIOBAYiB, 3aCHOBaHi Ha BUKOPUCTAHHI B SIKOCTi 6a30BUX IapaMeTpiB -

IapaMeTpiB CTPyMy Apoceist. Brepiue oTpumaHi MaTeMaTrU4Hi Mogesti ([J1s1 KBa3icTasoro Ta repexifHoro pexxumis)



17151 OOGUMCJIEHHS eJIeKTPUYHUX €eHepreTHYHNX XapaKTePUCTHUK, y3arajabHeHi BiTHOCHO BOCbMU HANGIIbII
MOMINPEHUX CXEM MEPETBOPIOBAYiB, 6€3PO3PUBHOTO Ta PO3PUBHOTO PEXUMIB POHOTH, 6€3TpaHCHOPMATOPHOTO,
aBTOTPaHC(POPMATOPHOTO HA TPAaHCPOPMATOPHOIO BKIIIOUEHHST HAKOIIMYyBaIbHOTro gpocess. Ha ocHoBi oTpruMaHux
Mogiesiell Ta MeTOiB po3p06JieHi METOJM PO3PAaXyHKY Ta JOCJIIKEHHS €JIEKTPUYHUX Ta €HepreTUYHUX
XapaKTEePUCTHUK [1ePEeTBOPIOBAYiB, CTBOPEHO HEOOXifIHe ITporpaMHe 3a6e3MedeHHs, 3a JOIIOMOT0I0 SIKOTO BUSIBJIEHI
crienudiyHi 0COBIMBOCTI ITepeTBOPIOBAYIB ITOCTINHOI HANIPyTry IOHWKYBaJIbHOTO TUILY C aBTOTPaHC(POPMATOPHUM

Ta TPaHC(HOPMATOPHUM BKJIIOUEHHSIM JPOCEJISL.

2. The object - electrical and energy processes in the pulsed DC-DC converters with PWM-regulation. The subject
- the research mathematical models and methods of electrical and energy processes in the pulsed DC-DC
converters with PWM-regulation. Research methods: the methods of the theory of electrical circuits, the method
of the analysis of electrical processes in the pulsed DC-DC converters with PWM-regulation were developed based
on use as the basic parameters - the parameters of current of inductor, the methods of mathematical modeling of
electrical processes DC-DC converters, the methods of digital modeling, the piecewise-chairsided method.
Theoretical and practical results: the thesis is devoted to the development of mathematical models and
improvement of methods of analysis and research of electrical and energy characteristics of pulsed DC-DC
converters with PWM control for identifying the specific characteristics of converters with autotransformer and
transformer switching savings inductor. The methods further of analysis and research of electrical and energy
characteristics of converters were developed based on use as the basic parameters - the parameters of current of
inductor. For the first time the mathematical models have been made (for the quasi-stationary and transient
regimes) to calculate the electrical and energy characteristics, generalizations about the eight most common
converter circuits, continuous and discontinuous modes of operation, transformerless, autotransformer and
transformer connection cumulative inductor. Based on the models and improved methods developed methods of
calculation and research of electrical and energy characteristics of the converters the necessary software was
created with which identified specific characteristics of DC-DC converters, step-down type with autotransformer
and transformer connection inductor.
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