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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 28.17.19

Tema gucepranii:
1. MarematuuHe MO ENIIOBAHHA MEPEKEBUX CUCTEM i3 CUHTYJIIDHUMU piBHHHHﬂMI/I CTaHiB

2. Mathematical modelling of network systems with singular equations of conditions

Pedepar:

1. Y po6oTi no6ynoBaHO MaTeMaTU4YHi MOJeJli iMIIefaHCHO], aAMiTaHCHOI, ITlepefayoi Ta ribpugHNX iHKeHepHUX
MepexX, HeJIiHIMHUX eJIeKTPUYHUX KiJsl Ta 6araTorany3eBoi eKOHOMIKHY, 1[0 MiCTSTh CUHTYJISIPHI piBHSIHHS. Ofep>kaHo
TEOPEMU iCHYBaHHS Ta €JMHOCTI JJIs1 Pi3HUX KJIaCiB CUHTYJIIPHUX PiBHAHB. T€OpEeTUYHI pe3yIbTaTh 3aCTOCOBAHO [0
aHasi3y iHKeHEePHUX MEePEeX, eJIEKTPUYHUX KiJl Ta 6araroraay3eBoi eKOHOMIKM - 0Jlep>KaHO YMOBHU iCHyBaHHS
30BHIIIIHIX TUCKIB, 110 BiJOBIJAIOTh 3aJaHMM 30BHIIIHIM [I0TOKaM B iH)KEHEPHUX MEPEXKaxX Ta YMOBU iCHYBaHHS
BUXiJJHUX Halpyr Ta CTPyMiB [1pY 3a[1aHUX BXiJIHAX HaIlpyrax Ta CTPyMax [lepealourx HeJliHIHMX eJIeKTPUYHUX
6araToIOJIIOCHUKIB. [I71s1 HEiHIMHMX AMHAMIYHUX MOJieJIell MaKPOEKOHOMIKM OTPMMAaHO YMOBU iCHYBaHHSI IIJIaHIB
BUPOOHULITBA JJIs1 rajy3eH, o 3a0BOJIbHSIOTH 33/1aHi IOIUTH. 3AiICHEHO YMCEIbHUI eKCIIePUMEHT Y paMKax
no6yIOBaHMX MAaTEMATUYHUX MOJIETIEN.

2. Mathematical models of impedance, admittance, transfer and hybrid engineering network, non-linear electrical
networks and diversified economics are built in the dissertation. The models contain singular equations. Existence
and uniqueness theorems for different classes of singular equations are obtained. The theoretical results are



applied to the analysis of engineering networks, non-linear electrical networks and diversified economics. In
particular, conditions of the existence of external pressures, which correspondents to a given external flows in
engineering network, and conditions of the existence of output tensions and currents for given input tensions and
currents of transfer non-linear electrical multipoles are received. For non-linear dynamical macroeconomics
models conditions of the existence of production plans for fields, which satisfy given demands. A numerical
experiment is realised for some constructed mathematical models.
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