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1. [lepexifnHi ponecy B eJIEKTPUYHUX KOJIAX 3 IIJIa3MOEPO3iiHUM HaBAaHTAXKEHHSIM.

2. Transients in electric circuits with a plasma erosive load.

Pedepar:

1. O6’eKT HOCiI)XEHHS: eIeKTPUYHI KOoJIa 3 [I7Ia3MOEPO3iiHMM HaBaHTaXXEHHSIM. MeTa po60oTH: NofanbImni
PO3BUTOK TEOPIl NepexiIHUX MPOLECIB y KOJIaX 3 MIa3MOEPO3iTHUMU HABAHT)KEHHAMY Y HATIPSAMKY ITiIBULLEHHSA
aJeKBaTHOCTI IX MaTeMaTUYHUX Mojiesiell yepes3 BpaxyBaHHs 0COOJINBOCTeN eeKTPoQi3yHUX MIPOLECiB y TaKUX
HaBaHTAXEHHSIX, 1O NO3BOJISE MiIBULIMTY aleKBaTHICTh PO3PAXYyHKIB i aHaJI3y NIepeXigHUX MIPOLECIB y KOJIaX 3

HVIMU IIPY 3MiHi IOYaTKOBMX YMOB Ha PEaKTUBHUX €JIEMEHTax Ta ix IapaMeTpiB, a TAKOXX TPUBAJIOCTI PO3PSIHUX

iMITyJIbCIB Y IIMPOKUX Aiaria3oHax. MeToay NOCiIKeHHS: MeTO, MaTEMaTUYHOTO MOJEJIIOBAaHHS €JIeKTPUYHUX KiJl,

YUCJIOBI METOJM aHaJli3y CUCTEM HEeJIiHIMHUX iIHTerpo - nudepeHLiabHUX PiBHSHb, METO]], HAOJIMKEHOT 0

AQHAJIITUYHOTO BMPa3y XapaKTEPUCTUK HEJIiHIHMX eJIeMEHTIB; (Pi3sN4HE MOJIEe/II0BAaHHS €JIEKTPOMArHiTHUX MPOLIECIB.

TeopeTnyHi Ta IPaKTUYHI pe3yabTaTy i HOBU3HA: BIIEPIIE BUABJIEHO [1Bi XapaKTEPHI 30HU ITapaMeTPUYHOI

3aJIEXKHOCTI OIIOPY I17Ia3MO—~€PO3ifHOr0 HaBaHTaXXEHHS B PaMKax ii [lepu1oi Moy Ta NOSICHEHI eJ1eKTpodi3nyiHi



IIPOLIECH, SIKi IPEBAIOIOTh HA KOXKHIM 3 HUX; 3 iX ypaxyBaHHSIM BIeplle CTBOPEHA YyTOYHEHA NapaMEeTPUYHA MOJEJIb
OTIOpY I17Ia3MOEPO3iliHOTr0 HaBAHTAKEHHS, sIKa JI03BOJISIE€ 301IbIINTY TOYHICTh PO3PaXyHKIB MepexifHUX MPOLEeCiB B
KOJIaX 3 TaKMMU HaBAHTKEHHSIMU; BIIEPILIE BUSBIEHO iCHYBAaHHS JIOKAJILHOTO EKCTPEMYMY 3aJIEKHOCTI
MaKCHUMAaJIbHUX 3Ha4Y€Hb CEPEAHDBO] 3a YacC iMIIyJIbCy MOXiTHOI IOTY>KHOCTI BiJl iHAYKTUBHOCTI PO3PSAIHOTO KOHTYPY
IIpY IPUMYCOBOMY OOMEXEHHI TPUBAJIOCT] PO3PSIAHOrO iMITyJibCy. Lle J03BOJINMIIO NOCTAaBUTH TA BUPILIATY 32 LIUM
KpUTEpPieM ONTHUMI3aLiiHY 3aa4y MOMYKY iHAYKTUBHOCTI PO3PSIHOrO KOHTYPY IJ151 BilOMUX 3HA4Y€Hb aMIUITyA1
iMITyJIbCiB HAIIPYT HA HABAaHTAXXEHHI Ta iX IPUMYCOBO OOMEXEHOI TPUBAJIOCTI; pO3P0O0JIEHO HOBU €(PEKTUBHUI
MeToq QinbTpalii HecTalioHaPHUX HENepiogUYHMUX CUTHAJIB HANIPYTH Ha [1JIa3MOEPO3iiHOMY HaBaHTaXXEHHI Ta
CTPYMY B HbOMY; 3aIIPOIIOHOBAHO YHiBepcasbHi Ta e(peKTUBHI KpuTepil BU3HAYeHHs JOCTaTHbOI KiNIbKOCTI iTepariiii
dinpTpariii; Bnepie 3anpornoHOBaHO METO, OJHO3HAYHOTI'O BU3HAYEHHS TPUBAJIOCTI MepuIoi MOU IapamMeTPUYHOi
3QJIEXKHOCTI ONOPY IJIa3MOEPO3iHOrO HABAHTAKEHHS, 10 JO3BOJIMIIO CTBOPUTH HOT0 YTOYHEHI MAaTEMATHUYHI
MOJIeJli Ta 3061/IbIIMTYU TOYHICTb MOJIE€JIIOBAHHS MIEPEXiIHMX NIPOLECIB y KOJIaX 3 TAKUM HaBaHTaKeHHsIMU. [Ipenmer i
CTYIIiHb BIIPOBAI)KEHHSI: BUKOPUCTOBYIOTbCA B IHCTUTYTI MeTanodisuku iMm. B.I. Kypatomosa HAH Vkpainu ta y
HTVYY «KniBCbKUI NOJIITEXHIYHUI IHCTUTYT iM. . CIKOPCBHKOTO» y BUIJISAi €KCIIEPUMEHTAILHOTO YCTAaTKYBaHHS,
SIMULINK Ta SIMETRIX mopnesneii By3iiB po3psifHO-iMITyJIbCHUX CUCTEM OOPOOKU IPaHyIbOBAHUX
CTPYMOINIPOBIAHUX CEPENOBULI, @ TAKOXX PEKOMEHI ALl 00 ONTHUMI3allii IepexifHNX MPOLECiB B HUX.
EdexTHBHICTb BIPOBAI>)KEHHSI: MiIBUILIEHHS TOYHOCTI IIPOTHO3y OTPUMAaHHS I71a3MO€PO3iHUX YaCTHHOK 3
33/JaHMMHU BJIACTUBOCTSIMU i, SIK HACJiJOK, MiABUILEHHS €HEPro— Ta pecypcoe(eKTUBHOCTI TEXHOJIOTIYHUX NIPOLECIB
OTPMMAaHHS TaKUX I1J1a3MO€PO3iliHUX YaCTUHOK. C(pepa BUKOPUCTAHHS: €JIeKTPOPO3PsIIHI TEXHOJIOTII, y460BUi
ripoiiec kapenp eneKTPOTEeXHiYHOTO TPOdiIO.

2. The object of research: electric circuits with plasma erosive load. The purpose of research: development of the
theory of transient processes in circuits with plasma erosive loads in order to increase the adequacy of their
mathematical models by taking into consideration the features of electro-physical processes in such loads, which
would increase the adequacy of transient processes calculations and analysis in the circuits with them when the
initial conditions on their reactive elements and their parameters are changed in wide range, as well as the
duration of discharge pulses. Methods of research: method of mathematical modeling of electrical circuits,
numerical methods for the analysis of systems of nonlinear integro - differential equations, method of approximate
analytical expression characteristics of non-linear elements, physical modeling of electromagnetic processes.
Theoretical and practical results and innovations: for the first time, two relevant zones of the first mode of
parametric dependence of the plasma-erosive load resistance were found and explained the electrophysical
processes that prevail on each of them; a precise parametric model of plasma-erosive load resistance which
considers newly found specific zones of its first mode and allows to increase the accuracy of calculations of
transients in circles with plasma-erosive load was created; the existence of a local extremum of the dependence of
mean value of derivative of power from the circuit inductance for limited discharge pulse duration was found. This
allowed to solve according to this criterion the optimization problem of finding the discharge circuit inductance
for known values of voltage pulses amplitude and its limited duration; a new effective method of filtering of
nonstationary nonperiodic voltage signals on a plasma erosive load and current in it has been developed; the
comprehensive and effective criteria for determining the required number of iteration of such treatment was
proposed; a method for determining the duration of the first mode of parametric dependence of plasma erosive
load resistance was proposed. A subject degree of introduction: are used in the G.V. Kurdyumov Institute for Metal
Physics of the National Academy of Sciences of Ukraine and at the NTUU «I. Sikorsky Kyiv Polytechnic Institute» in
the form of experimental equipment, SIMULINK and SIMETRIX models of nodes of discharge pulse processing
systems of granular conductive media, and the recommendations for optimization of transients in electric circuits
with plasma erosive loads. Effectiveness of implantation: increase of the accuracy of the prediction of obtaining
plasma erosive particles with given properties and, as a consequence, to increase the energy and resource
efficiency of the technological processes of obtaining such erosive particles. Sphere of use: electric discharge
technologies, the educational process of the departments of the electrical engineering profile.
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