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Explores methods of mathematical modeling in mining. We study the complexity of
model building. We investigate the possibility of using iterative methods to solve this prob-
lem.

NtepanmoHHble METONIBI ABISIOTCA OCHOBOM aHAJIM3a U PEIICHUS OJHOW U3 BaXK-
HEWIIUX 3a/la4 TOPHOAOOBIBAIOLIEH MPOMBIIIJIEHHOCTH — 33Jaud T€OMEXaHUYEeCKOTO
000CHOBaHUS TEXHOJIOTMYECKUX CXEM U PEUICHUH, TPUMEHSIEMbIX TP OCBOCHUH Me-
CTOPOKJICHUHN TIOJIE3HBIX MCKOMAEMbIX, HaXOMAIIUXCS Ha OONBIION TIIyOMHE pas3pa-
ootk [1].

B  Hacrosdmee Bpems  MareMarM4eCcKOE€  MOJCIHMPOBAHUE  HANPSKEHHO-
nedopmupoBannoro cocrosaus (HAC) maccuBa ropHBIX MOpOJ COCTaBisieT OOMb-
LIYI0 YaCTh HUCCJIEAOBAHUM, HANPABICHHBIX HA OLIEHKY €r0 MEXaHMYECKOIrO IOBEJE-
Hud. B 31Ol 0o0nacTu yxe cellaHo MHOTO pa3paboToK, OAHAKO, psJi BOIPOCOB B Me-
XaHUKE TOPHBIX MOPOJI, B YACTHOCTU M3YUYCHHUE HAMPSKEHHOTO COCTOSIHMS MACCHUBA,
TpedyeT nanbHelero uccaeaopanus. [IpakTuka mokasbiBaeT, YTO r€OMEXaHUYECKUE
MPOLIECCHI U3YYE€HBI HENOCTATOUHO. OAHON U3 MPUYUH TAKOW CUTyallUH SABJISETCS OT-
CYTCTBHE IMOJIHOTO BUACHUS (PU3NYECKUX 3aBUCUMOCTEN B MoJenu AehOpMUPOBaAHUS
re0JIOTMYECKUX HapYILLIECHUH.

HaunbGosnee BaxHOI XapaKTepUCTUKOW MacCHUBa TOPHBIX MOPOA, OT KOTOPOM 3aBU-
CUT €r0 MEXaHMYECKOE IIOBEICHME, SBIISIETCA HEOIHOPOAHOCTH CTpoeHus. I'eomoru-
YeCKHE HapyIIEHUs, COMMOCTABUMbBIC C pa3MepaMu BBIPAOOTOK TPeOYIOT OTIAEIHHOTO
PacCMOTPEHHS.

[Tpu pemenun 3anad o HaxoxaeHuu HJIC maccuBa ropHBIX MOPOJ C T€0JIOrHYe-
CKMMH HapYLUICHUSMU MPEJIAracTcs UCIOIb30BaTh UTEPALMOHHBIE POLIEAYPHI.
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B xozne pacueroB, ObUIM MOJIy4€Hbl COOTHOIICHHUS ISl BEKTOPOB HauyajbHBIX Y3-
JIOBBIX CWJI, COOTBETCTBYIOIIMX METOAAM Ha4yaJbHbIX HANPSKEHUN U HAadyaJIbHBIX J€-
¢dopmanmii. Jlanee Obl1a ycTaHOBJIEHA CXOAUMOCTh METO/IOB Ha4aJIbHbBIX HAIPSHKEHUHN
Y HAYaJIbHBIX Je(opMaliiii, HCIOIb3YIOIINX MOIYYEHHbIE COOTHOIICHHUS.

Taxkum 00pa3oM, Ha OCHOBE UTEPALMOHHBIX MPOILEAYP U METOIOB HauyaJbHBIX Ha-
NPSODKEHUI U HaYaJIbHBIX J1e(popMalii MOCTPOEHBI BEIUNCIUTENBHBIE AITOPUTMBI IS
pelIeHus aKTyaJbHBIX 3a7a4 1e(OpMUPOBaHUSI.
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The domain kinetics during polarization reversal, being an attribute of ferroelec-
trics, has been studied intensively. It was shown that domain wall (DW) motion es-
sentially depends on experimental conditions. The understanding of the sideways
wall motion is very important for creation of the precise tailored domain structures
[1]. The frequently observed jump-like motion of the DW still needs the theoretical
interpretation. The proposed explanation of the jerky DW motion is based on the Ki-
netic approach, which takes into account the analogy of the domain kinetics and the
first-order phase transition [2]. The theoretical description of the nonmonotonic DW
motion caused by the external circuit feedback was demonstrated [3]. The influence
of the screening retardation on the DW kinetics was taken into account [4].

The polarization reversal by motion of the single DW in the ferroelectric capaci-
tor serious connected in the electric circuit with resistor playing the role of negative
feedback was considered. The existence of the intrinsic or artificial surface dielectric
gap (dead layer) located at the interface between the ferroelectric and electrode. Gen-
eralized Rayleigh nonlinear differential equation has been written for DW motion.

It was demonstrated by numerical simulation that for proper parameters of the
circuit the essentially nonmonotonic DW motion can be realized. Such polarization
reversal resulted in switching current consisted of individual pulses. It was demon-
strated how the general concepts of the kinetic approach can be further developed to
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