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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.01.77

Tema gucepranii:
1. MarematuuHe MO EJIIOBAHHA Ta CUMYJIIOBAHHA eJ'[eKTpOMaI‘HiTHMX npoueciB €JIEKTPOIIOCTA4YaJIbHUX CUCTEM

IYrOBUX CTAJIETOMHUX Ie4Yell i3 IPUCTPOSIMU KePYBaHHS KOMYTALiSIMU Ta PEXKUMaMU

2. Mathematical modelling and simulation of electro- magnetic processes of systems of electrosupply steelmeltig
arc of furnaces with devices of control of switching and modes

Pedepar:

1. O6'eKT BOCIIIPKEHHS: IPUCTPOI KEPYBAHHS KOMYTALIiSIMU Ta PEKMMaMU €JIEKTPONIOCTAYaIbHUX CUCTEM IyTOBUX
CTaJIETONHUX NeYell. MeTa OOCIiIKEHHS: pO3PO0JIEHHSI MATEMAaTUYHUX MOZEJIEN KOMILJIEKCY €JIEKTPOIIOCTaYaIbHO]
CHACTEMMU IYTOBUX CTAJIETOITHUX I1€YeN i3 MPUCTPOSIMUA KEPYBAHHS KOMYTALliIMU Ta PEXXMMaMU U OLliHKa Ha MifCcTaBi
Pe3yJbTaTiB YUCJIOBUX €KCIIEPUMEHTIB €(PEKTUBHOCTI TaKUX NIPUCTPOIB. MeTOAM IOCIiI>)KEHHS: METOI U
MaTeMaTUYHOIO MOJEIOBAHHS, allapaT 064U CII0BAIbHOI MAaTEMATHUKK, KOMIT'IOTEDHE CUMYJIIOBAaHHS. Pe3ysibTaTi
IOCJIiIKeHHSI: PO3PO6IEHO MOJIeJli CTPYKTYPHUX €JIEMEHTIB eJIeKTPOIIOCTayaIbHIX CUCTEM i3 BUKOPHUCTaHHIM
CIIJIafiHaNIpOKCUMallil XapaKTepUCTUK HeJIiHIITHUX eJIEMEHTIB; pO3p00JIeHO MaTeMa- TUYHY MOJEJb
€JIEKTPOIOCTAa4Ya/IbHOI CUCTEMU NYTOBUX CTAJIETOIHUX MeYel Y KOMILJIEKC] i3 IPUCTPOSIMU K€PYBaHHS KOMYTALisIMU
Ta PEeXXMMaMHU Y KOHTYPHO-BY3JI0BUX KOOPJMHATAX; AIalITOBAHO METOAMKY IJIaHYBaHHS aKTUBHUX €KCIIEPUMEHTIB

IJIST OCJTiIPKEHHSI €JIEKTPOMArHiTHUX ITPOIIECiB €JIEKTPOIOCTAYaIbHUX CUCTEM; PO3pODIIEHO IMPOorpamMHi 3acobu Ha



nizcrasi po3pobsieHux mogeseit Ha 6a3i metony OJIH 3i 3MiHHUM KPOKOM i IOPSIIKOM; 3alIPOTIOHOBAHO HOBUIA
IIPUCTPill KepyBaHHS KOMyTalisiMu Ta pesxxumamu. Cpepa BUKOPUCTAHHS: PEKOHCTPYKILLisl YMHHUX Ta IIPOEKTYBAaHHS
HOBUX €JIEKTPOCTAJIETOIIHMX arperaris; JOCIIIPKEHHS €JIEKTPOMAarHiTHUX MIPOLECIB €JIEKTPOIIOCTAYaIbHUX CUCTEM 3

MOAiOHMM CKJIaIOM OOJIamHAHHS.

2. Object of a research: control unit by commutations and modes of systems of electrosupply arc steelmelting
furnaces. The purpose of a research: development of mathematical models of a complex of a system of
electrosupply arc steelmelting furnaces with control units by commutations both modes and evaluation because of
of outcomes of numerical experiments of efficiency of such devices. Methods of a research: methods of
mathematical modelling, means of calculus mathematics, computer simulation. Outcomes of researches: the
models of structural elements of systems of electrosupply with use aproximation with spline of performances of
nonlinear elements are developed; the mathematical model of a system of electrosupply arc steelmelting furnaces
in a complex with control units by commutations and modes in contour-nodal coordinates is developed; the
technique of planning of active experiments for a research of electromagnetic processes of systems of
electrosupply is adapted; the software because of of developed models on the basis of a implicit BDF method with
a variable pitch and order are created; the new control unit by commutations and modes is offered. Usage:
reconstruction acting and designing new electric steelmelting of aggregates; a research of electromagnetic
processes of systems of electrosupply with similar structure of the equipment.
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