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pELICHUH. PaccmarpuBaemblit BApUAHT
ONHCaHMUA HEOJHOPOJHOCTH 3aHMMAIOIIEro
NoTyOeCKOHEYHYIO 00J1acTh (DyHKIIMOHAIBHO-
TPaJUEeHTHOIO IbE30aKTUBHOIO MaTepuaia
XapakTepu3yeT Haluuue NPHUIOBEPXHOCTHOM
obnactu CYIIIECTBEHHBIX N3MEHEHHUH
mapaMeTpoB  pacCMaTpUBaeMOH  MojeIH
neopmMupoBaHHS BHOJH KOOPAMHATHI MO
TOJIIMHE HOTYTIPOCTPAHCTBA c
ACHMITOTHYECKHM CIJIQ)KMBAaHWEM JaHHBIX
u3MeHeHHH B ero niryomne. IloctpoeHHBIE
pELICHUsT TPEACTAaBICHBI CXOSMIMMUCS IO
HOpPME BEKTOPHBIMH 3KCIIOHCHIHAIbHBIMU
paaaMu Co cliara€MbIMU, ONPEACIACMBIMU C
MPUMEHEHUEM BEKTOPHO-MaTPUYHBIX
PEKYPPEHTHBIX COOTHOLIECHUH.

peaiu3oBaH
ATOPUTM

YHUCJICHHO-
TIOJTY4YCHUA

form basic private solutions is proposed
and implemented. The considered variant
of describing the heterogeneity of a
functionally graded piezoactive material
occupying a  semi-infinite  region
characterizes the presence of significant
changes in the parameters of the
considered deformation model along the
thickness of the half-space in the near-
surface region and asymptotic smoothing
of these changes in its depth. The
constructed solutions are represented by
norm-convergent vector exponential series
with terms determined using vector-matrix
recurrence relations.
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IIpoBenen  aHammM3  METONOB — NPOTHO3A
CABIKEHHMH ®  nedopManmuii  3eMHOU
MOBEPXHOCTH IPHU MOAPaOOTKE MOA3EMHBIMU

TOPHBIMHU BBIPaOOTKaMH. Briaenensl
0COOCHHOCTH METO/IOB, HUX JOCTOMHCTBA W
HelocTaTKu.  PaccMOTpeHbl  4HCIEHHBIE
METOABl M TpPOrpaMMHBIE  CPEACTBa,
peanusymoonie 3TH  MeToAsl. OTMedeHsI
COBpPEMCHHBIE  TpeOOBaHUS K  METOAaM

MPOTHO3a CHOBIDKEHUH © Jedopmanuii Ha
OCHOBE KOMIIBIOTEPHOTO  MOJAEIUPOBAHUS.
IIpencraBneHsl pe3ynbTaThl HCIOJb30BaHUS
MPOrpaMMHOTO obecrieyeHus TS
MIPOCTPAHCTBEHHOM BU3YaJIU3aL1
CIBWKEHUM 3E€MHON TOBEPXHOCTH a TaKXKe
pe3yabpTaThl BU3yalbHOTO CPABHEHUS MYJIbJIbI
CIBUYKEHHUS, MTOTYYEHHOM NPU UCIIOJIb30BaHUU
METOJ]a TUIOBBIX KPUBBIX U BEPOSITHOCTHOI'O
METOoJa. CdhopmymupoBaHb OCHOBHBIE
HaIpaBJICHUSI COBEPILIEHCTBOBAHUS METOJIOB
MPOTHO3a TIOCJIEACTBUAN MOAPa0OTKH 3eMHOU
MOBEPXHOCTU HA OCHOBE KOMIBIOTEPHOTO
MOJIEJTUPOBAHUSL.

The analysis of methods for forecasting
displacements and deformations of the
earth's surface during undermining by
underground mine workings has been
carried out. The features of the methods,
their advantages and limitations are
highlighted. Numerical methods and
software tools that implement these
methods are  considered.  Modern
requirements for prediction methods of
displacements and deformations based on
computer simulation are noted. The results
of using software for spatial visualization
of the earth's surface displacements are
presented, as well as the results of a visual
comparison of the surface subsidence
using the method of type curves and the
stochastic method. The main directions for
improving the methods for predicting the
consequences of underworking the earth's
surface on the basis of computer
simulation are formulated.
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