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GEOSPATIAL MODELING AS A METHOD FOR
FORECASTING OIL-PROSPECTIVE HORIZONS
IN THE SECTION OF THE EARTH'S CRUST

Abstract. Modern ideas about the formation of hydrocarbon deposits are based on the results of experimental
and theoretical studies of the dynamics of the lithosphere. They are based on the established facts of “instability of
fluid systems in the sedimentary cover and basement, as well as migration of fluids through permeable zones
resulting from changing stresses in the earth's crust. It follows from this that the geological environment is
nonequilibrium. Forces of external action and thermodynamic conditions inside the crust contribute to the extrusion
of fluids from the lower horizons to the upper and ensure their movement through the zones of decompression to the
places of unloading, which are often fracture zones limited by fluid resistances. And this means that the centers of
unloading are not static, but replenished and the process of formation of deposits is essentially geodynamic.

Thus, one of the factors for successfully predicting the oil prospectivity of the study area is the detection and
analysis of the morphological features of the weakened zones, which are usually not only faults, but also horizons,
which are layers that differ from the host rocks by a relatively high coefficient of porosity and fracture and can serve
collectors. As well as adjacent multidirectional formations, essentially representing subvertical channels providing
the flow of hydrocarbons into the reservoir.

On the other hand, it is of interest to visualize the section of the geological environment from the standpoint of
geomechanical permeability, an indicator of which can be the distribution of the horizontal component of the low
lithostatic pressure.

Visualization of the distribution of the stresses that are responsible for possible horizontal fluid movements
allows us to differentiate the section from the standpoint of the geometry and intensity of the weakened zones and the
possible migration routes of fluids, including hydrocarbons, associated with them.

Obviously, such model constructions will make it possible to draw non-trivial conclusions about the nature of
the known reservoir and use this methodological approach in predicting the locations of other possible hydrocarbon
accumulations.

In the present work, using the example of a well-known hydrocarbon field, we consider the methodology and
the results of parametric modeling of the geological environment — creating a three-dimensional image of the
distribution of decompression zones and stress-strain state (SSS) parameters using data previously performed on this
area of seismic studies using the common depth point method (MOGT) ..

Presentation of seismic data in the decompression parameters, reinforced by the SSS parameters, makes it
possible to obtain a “formalized” section and thereby increase the efficiency of geophysical surveys both at the
search stage and at the stage of exploitation of hydrocarbon deposits.

Keywords: density inhomogeneities, hydrocarbons, fluid dynamics.

The search for hydrocarbon deposits both in Kazakhstan and abroad is, as a rule, a traditional set of
methods and technologies that allows for a comprehensive analysis of the results obtained using data from
geological and geophysical studies, ending with recommendations for drilling exploratory wells.

Among geophysical methods, gravel and seismic exploration are usually dominant. The
implementation of the traditional research complex is a very time-consuming and cost-intensive process,
the payback of which is justified "under the conditions of exploration of large and medium anticlinal oil
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and gas bearing structures located at shallow depths" [1]. This is explained by a rather high percentage of
“dry” wells with a high cost of drilling itself. Therefore, the use of a well-known set of methods when
searching for deposits located at great depths should be approached with some caution.

Consequently, the methods of direct prospecting ground-space observations are unfortunately not a
source of complete and unconditional geospatial information about the presence and location of possible
hydrocarbon deposits in a geological section. And to fill this gap by reducing the ambiguity of the results
obtained, largely succeeds by the method of mechanical and mathematical modeling of the geological
environment [2, 3].

Using the data on the distribution of the elastic characteristics of the geological environment,
borrowed from the results of seismic observations, the method allows you to develop spatial parametric
models of the distribution of density inhomogeneities and values of the parameters of the stress-strain state
in the geological space of the study area, regardless of the depth of the proposed reservoir.

In the development of models, the following stages can be distinguished:

Stage 1. Creation of spatial models for the distribution of zones of decompression.

The construction of such models can be used at the search stage, since they allow us to identify, in the
context of the studied structure, the areas of decompression, with which the real spatial position and
morphology of possible reservoirs, as well as those structural elements of the deep structure that can serve
as supply channels, canals migration or areas of possible accumulation of hydrocarbons.

Stage 2. Construction of a spatial model of the geological section in the parameters of the SSS.

The mechanical and mathematical modeling of the geological environment involves the calculation
of a set of parameters of the stress-strain state (SSS) with spatial reference of the calculated values. The
distribution of the latter in the geological space can be used in solving a wide range of applied problems.
Including when performing geodynamic zoning of territories and determining areas of latent energy
concentration, identifying areas of increased permeability and assessing the directions of possible fluid
movement, etc.

Stage 3. Development of complex parametric models.

The construction of complex models is aimed at performing an analysis of the correspondence of the
decompression distribution with the distributions of SSS parameters in the studied block of the earth's
crust. In particular, the identification of areas of reduced pressure is one of the main conditions for the
movement of fluids in the geological environment. Therefore, it seems important to establish their spatial
position and link with the distribution of decompression zones, which, by definition, can be collectors, as
well as serve as channels for their migration.

Stage 4. Analysis of intermediate results.

An analysis of the distributions of density inhomogeneities and the anomalous values of the SSS
parameters in the volume of the geological environment allows you to:

1. Get a visual spatial representation of the properties of the geological environment and identify new
structural forms.

2. A clear idea of the morphology of productive horizons provides the basis for the design of well
locations and allows conclusions to be drawn regarding the possible location of new deposits.

The applied methodology was previously tested on the basis of regional seismic observations and
showed good convergence of the established decompression zones with the known hydrocarbon deposits
of the Caspian region. The main provisions of the proposed methodology are given in [3,4,5].

Below are the results illustrating the above steps of the technology. They are based on 3D seismic
data using the OGT method, obtained on the area of the Botahan hydrocarbon field.

The object of this study is a layer of the earth's crust with a thickness of ~ 3.5 km, including well-
known ones. productive to hydrocarbons, suprasalt horizons, localized in the depth interval 1.2-1.4 km
from the earth's surface.

It is obvious (figure 1A) that the section of the Botahan structure is a complex geological object in
which density inhomogeneities are present in an implicit form. An attempt to isolate them showed
(figure 1 B, C, D) that in the section there are relatively disaggregated layers localized at the same depths
as the productive horizons identified by the MOGT seismic data. These layers are laterally sustained in
depth (figure 1 C) and represent a ragged surface with a complex relief. But in general, ~ 2/3 of the area is
relatively homogeneous, with the exception of those sections that reflect the position of the faults
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established earlier. Fault zones are relatively more permeable than productive horizons. It should be noted
that the relative decompression of the fault zones when viewed from above (figure 1, D) is clearly lower
than when viewed from below (figure 1, E). The last figure also clearly shows a horseshoe-shaped region
of increased permeability, apparently adjacent to a dome-shaped structure.
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Figure 1 - Projections of the spatial position of decompression zones in a section Botany structures.
A - summary section; B-3D projection of the productive horizon; C- side view in the direction
of ZV (vertical lines - the position of the wells); D- top view; E- bottom view (mirror image)

From the description of the results illustrated in figure 1, it follows that all the established areas of
decompression are interconnected and form a single fluid dynamic system of the Botahan field.

The abnormal values of the SSS parameters carry direct information about the features of the physical
state of the geological environment. It was established that the distribution of the identified areas is not
chaotic, but is confined to the position of the faults and the contour associated with the boundary of the
host rocks, which has a dome-shaped structure. These elements of the geological structure are associated
with the lowest possible average pressure values. At the same time, in the section there are areas of a
slight decrease in average pressure, which indicates heterogeneity and increased permeability of the
medium as a whole.

Figure 2 - Distribution of anomalous values of the SSS parameters (in Pa 105): A— average pressure;
B - vertical pressure; C is the intensity of shear stresses. On each of the distributions, values of 20, 60 and 100 are shown.
In the upper right corner Shows a bottom view (mirror image and 180 ° rotation)

— 219 =——



News of the National Academy of sciences of the Republic of Kazakhstan

A similar, but more contrasting picture of the distributions is observed in the analysis of anomalous
values of vertical pressure and shear stress intensity. It is obvious that concentrated and relatively more
significant accumulations of potential strain energy are associated precisely with weakened structural
elements of the geological section. And relatively smaller - with adjacent sections. A comparison of the
distributions presented in an integrated form (figure 2) suggests that the anomalous values of the
parameters of the stress-strain state (SSS) can be used to identify areas of increased permeability and
energy saturation of the geological environment, which is an integral part of geodynamic zoning.

The same properties of the geological environment must be taken into account when conducting
prospecting for oil and gas. An analysis of the spatial distribution of the anomalous values of the SSS
parameters showed that the intensity of permeability and energy saturation of the medium increase with
depth, which is clearly seen in the color saturation of the structural elements of the same name in the inset
(upper right corner) of figure 2.

As already noted, the identification of areas of low pressure is one of the main conditions for the
movement of fluids in the geological environment. Therefore, it seems important to establish the spatial
correlation of the position of the anomalous values of the SSS parameters and to link the decompression
zones, which by definition can be collectors, and also serve as channels for their migration.

Obviously, the spatial overlap of the distributions of the compared parameters revealed their full
agreement, indicating that in the decompression zones there are objective geodynamic conditions for the
movement of fluid flows. Moreover, the intensity of the anomalous values increases with depth, thereby
providing the necessary pressure drop for squeezing the fluids from the bottom up (figure 3 C, D).

Finally, the distribution of abnormal values of the intensity of tangential stresses characterizing the
energy saturation of the geological environment shows that in the vertical zones of increased permeability,
which are faults and a horseshoe-shaped region of the junction of the dome-shaped structure with host
rocks, the largest reserves of potential energy accumulated during deformation are concentrated (figure 4).
Moreover, areas of increased concentration of torsion (shear) energy with depth occupy a significantly
larger area (figure 4B), which suggests that the largest reserves of latent shear energy are concentrated in
the lower part of the studied volume of the geological environment
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Figure 3 - Vertical projections of distributions relatively low values of hydrostatic (A, C)
and vertical (B, D) pressures in combined with the distribution of decompression
values. A, B — view from above. C, D - bottom view (projection is rotated 180°)

— 220 ——




ISSN 1991-346X Series physico-mathematical. 3. 2020

Three-dimensional parametric visualization of productive horizons in combination with geological
and geophysical data allows us to use the proposed methodological approach to seismic data to identify
oil-prospective structures, as well as to select the location of exploration wells.
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Figure 4 - Vertical projections of relatively low distribution values of intensity of tangential
stresses in combination with distribution of decompression values.
A - top view. B - bottom view (projection is rotated 180°)

Development of models for the distribution of zones of possible directivity of fluid flows.

To obtain an objective idea of the distribution in the context of the values of stresses responsible for
the fluid permeability and directivity of fluid flows, it is necessary to exclude stresses due to vertical
pressure from the calculations. The latter will allow visualizing the distribution of only those stresses that
are responsible for possible horizontal mass movements and differentiating the section from the standpoint
of the geometry and intensity of the weakened zones and the possible migration routes of fluids, including
hydrocarbons, associated with them.

Obviously, such model constructions will make it possible to draw non-trivial conclusions about the
nature of the known reservoir and use this methodological approach in predicting the locations of other
possible hydrocarbon accumulations.

Confirmation of the foregoing is figure 5, illustrating the spatial distribution of the horizontal
component values of the zones of reduced pressure. Obviously, the areas of reduced pressure, displayed in
shades of light yellow and green colors, having a funnel shape, are fan-shaped diverging normalized
values of their intensity, rising from the lower part of the section and flattening in the upper one. These
areas can be interpreted as channels of possible migration through which fluids enter their places of
accumulation.
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Figure 5 - Spatial projections of vertostatic pressure in the context of the Botahan structureical
sections of the distribution of values the horizontal component of lith
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A comprehensive interpretation of the obtained distributions and the data of geological and
geophysical studies will help to identify the places of possible accumulation of hydrocarbons.

Thus, the distribution of the SSS parameters in the geological half-space can be used in solving a
wide range of applied problems. Including when performing geodynamic zoning of territories and
determining areas of latent energy concentration, identifying areas of increased permeability and assessing
the directions of possible fluid movement, etc.

An analysis of the distributions of the values of the decompression parameters and the SSS in the
volume of the geological environment of the Botahan field made it possible to draw several important
methodological conclusions of an applied nature.

1. The proposed methodology for the analysis of seismic data allows you to get a visual spatial
representation of the properties of the geological environment. In particular, in the area of the Botahan
field, a new zone of increased permeability has been established adjacent to the deposit.

2. A clear idea of the morphology of productive horizons provides the basis for the design of wells
and allows us to draw conclusions about the possible location of new deposits.

3. The proposed methodology can be used as one of the stages of the search and exploration of
hydrocarbon deposits in the projected areas in order to identify productive horizons in the context of the
earth's crust.

As a general conclusion, we can say that the presentation of seismic data in decompression
parameters reinforced by the SSS parameters allows one to obtain a clear spatial image of the geological
environment section and thereby increase the efficiency of geophysical studies both at the search stage and
at the stage of exploitation of hydrocarbon deposits.

This work was carried out according to RBP-002 “Applied scientific research in the field of space
activity” under the theme “To develop technologies for ground-space monitoring observations of the
development of geodynamic processes in the territory of the Caspian region and forecasting hydrocarbon
deposits”.

K. II1. ’Kanraes, A. K. bu6ocunos, b. A. Uckakos, A. I'. @pemz
«Honoctepa Nuctutytsny EXILC «¥F3TO» AK, Anmartsl, Kazakctan

KEP KbIPThICbIHbIH KUMACBIHJIA MYHAWU-IIEPCIIEKTUBTI F'OPU3OHTTAP/bI BOIZKAY
YIIIH T’EOKEHICTIKTIK MOJEJIBAEY 9ICIH TAUJAJIAHY

Annotanus. KeMipcyTek keH OpbIHAApbIH KaJbIITACTBIPY Typalibl Kazipri uaesuiap iurocdepa TMHAMHKAChIH
AKCICPUMCHTTIK JKOHE TCOPHSUIBIK 3EPTTCYJIEpAiH HOTWKeNepiHe HerizgmenreH. Onap «IIeriHAi KaMbUTFBI MeEH
JKEPTOJIEAETrT CYWBIKTHIK JKYHEIEPiHiH TYPaKCHI3IBIFED), COHMAl-aK JKep KBIPTHICBIHBIH KEPHEYIICPiHIH e3repyi
CalJapblHAH CYHBIKTHIKTHIH OTKI3TIII alfMakTap apKbUIBI aybICYHl (akTinepine HerizgenreH. OchIIaH TeoJOTHSUTBIK,
opTa Teme-TeHIIKKE KaTHaNThIHBI Oenrisi 0omaabl. CBHIPTKBI o9cep eTYII KYIITep *KOHE JKep KBIPTHICHIHBIH MIiHAET]
TEPMOIMHAMUKAIBIK KaFIaiIap CYHBIKTHIKTHIH TOMEHTT TOPU30HTTAH JKOFAPFbIFA Kapail arblll KeTyiHe BIKMAT eTe/ll
KOHE ONap/bIH KeOiHece CYMBIKTBIKKA TO3IMIUIINIMEH MIEKTEIreH ChIHY aiMakTapbl OOJbIN TaObUIATBIH TYCIpY
OpBIHIApBIHA TYCETiH XXepiepre TYCyiH KamMTamachl3 eremi. bynm nereHimis, Tycipy OpTaslbIKTaphl TYPaKTHl eMec,
Oipax TOJBIKTHIPBLIFAH KOHE KEH OPbIHAAPHIH KAIBITACTHIPY MPOLIEC F€0IMHAMHUKAIIBIK CHITATKA He.

Ocebunaiiina, 3epTTey aliMarbIHBIH MYHail MepCHEeKTUBAChIH COTTI OoipKayblH (akTopiapbsiHbH Oipi ancipereH
aiMaKTapAblH MOP(OJIOTHUSUIBIK CPEKIICTIKTEPIH aHBIKTAY OHE Tajjay OOJbIl TaObLIAAbI, OJlap OJCTTE TEK
Oy3bUTyJIap FaHa €MEC, COHBIMEH KaTap TOPH30HTTAPIbIH HETi3ri JKBIHBICTAPIAH CAJIbICTBIPMAIIBI TYPIC YKOFaphI
KEYCKTLUIIK )KOHE ChIHY KO3 (QHIMEHTIMEH ePEKIICICHETIH )KOHE KBI3MET €T¢ aaThIH KabaTTaphl OOJBIN TaObLIAIbI.
JKUHayIIbuiap. MyHbIMEH KaTap ipreiiec Kem OarbITThl (popMarusiiap, ojlap KOJUICKTOPFa KOMIPCYTEKTEPIiH aFbIHBIH
KaMTaMachI3 €TeTiH cyOTBepTaTUBTI apHanap/s! OuiIipen.

ExiHmi aFplHaH, TEOMEXaHHUKAJBIK OTKI3TIMITIK TYPFBICHIHAH TEOJIOTHSUIBIK OPTaHBIH O6JITiH BU3yaIm3amus
KBI3BIKTHIPAIbI, OHBIH KOPCETKIIII TOMEHT] JTUTOCTaTHKAIBIK KHICBIMHBIH KOJIJICHCH KOMIIOHEHTIHIH Taparysl OOIybI
MYMKIH.

CyHBIKTBIKTBIH MYMKIiH TOPH30HTAIBAB! KO3FAIBICHIHA JKayall OepeTiH KepHEeyJIepAiH TapalyblH BU3yaIH3anns
OenmiMIi TeoMeTpHsi MEH OJICIpETeH alMaKTapAblH KApKBIHABUIBIFBIHAH KOHE CYHUBIKTBIKTApPIBIH, COHBIH IIIiHJIE
onapMeH OailyIaHBICTHI KOMIPCYTEKTEPAiH KOIli-KOH OaFbITTaphIHaH 0eIyre MYMKIHIIK Oepeti.
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MyHnpaii MOZENBAIK KOHCTpYKIUsIap ONrini pe3epByapAblH TaOMFAThl Typajbl TPUBHAIBABI €MEC TY)KbIPHIM
’Kacayra JKOHE OChI 9JIIC TOCUITIH KOMIPCYTEKTepiH 0acka bIKTHMAJl XHHAKTAJIATBIH XKepliepiH 0oJnKayia KoJaiaHyFa
MYMKIH/IIK O€peTiHi aHbIK.

Ocbl )KyMBbICTa, OENTiTl KOMIPCYTEK K€H OpPHBI MBICAIIBIH KOJIIaHa OTBHIPBII, IEOJIOTHUIBIK OPTaHbI ApaMeTpPIIiK
MOJIETIbJICYAIH 9/IiCTEMECI MEH HOTHXKEJIEPIH KapacThIpaMblI3 - XKaJlbl TepeH ik Hykrecinig aaicin (MOGT) konnana
OTBIPBII, CEHCMUKAJIBIK 3epTTEYJIepAiH OChl aiiMarblHAa OYpBIH jKacajFaH JEepeKTep/i maiiaiaHa OTBIPBIN, AEKOM-
NIPECCHOHBI aliMaKTap/bIH Tapaylybl MEeH KepHeyJieHreH-nedopmanunsuianrad Kyiiniy (KJAC) napamerpnepiniy yu
emeMi OeifHeciH Kxacay.

KJC mapamerprepiMeH KYIIEUTUITeH AEKOMIPECCHs MapaMeTplIepiHAe CEHCMUKAIBIK MONIMETTEpIi YCHIHY
«popmananram» OeliM axyFa MYMKIHIIK Oepeli >KOHE COJN apKpUIBl i3[Iey CATBHICBIHAA 1a, KOMIpPCYTeK KeH
OpBIHIAPHIH NaiJaaHy CaThICHIH/IA 1a TeO(PU3UKAIBIK 3ePTTEYIEPAiH THIMALIITIH apTTRIPaIBL.

Tyiiin ce3aep: OipTEKTI eMec THIFbI3IBIK, KOMIPCYTEKTED, (QIIOHI0IMHAMUKA.

K. Kanraes, A.7K. bubocunos, b.A. Uckakos, A.I'. ®pema
ATOO «MuctutyT Uonocheps» AO «HLKUT», r. Anmarsl, Kazaxcran

TFEONNPOCTPAHCTBEHHOE MOJAEJIUPOBAHUE
KAK METO/] TPOT'HO3UPOBAHUSI HE@TENNEPCIIEKTUBHBIX TOPU30HTOB
B PA3PE3E 3EMHOM KOPBI

AnHoTauusi. COBpeMEHHBIE MPECTaBICHUS O (OPMHPOBAHIUH MECTOPOKIACHUIN YTICBOAOPOAOB 0a3UpyrOTCA
Ha pe3ylibTaTax dKCIEePUMEHTAIBHBIX U TEOPETUUECKUX MCCIEeOBaHUN TUHAMHKH JIMTOChepbl. B X OoCcHOBE jexar
yCTaHOBJICHHbIE (aKThl «HECTAOWJILHOCTH (IIOMIHBIX CHUCTEM B OCAIOYHOM dexiie U (yHIaMeHTe, a TaKxke
MUrpanuy (UIIOWI0B 10 MPOHUIAEMBIM 30HaM, BO3HHKAIOUIMM B Pe3yJIbTaTe MEHSIOIIUXCS HANPSHKEHUH B 3€MHOU
kope». M3 artoro ciemyer, uTO TeoJOrMueckas cpega HepaBHOBecHa. CHIbI BHELIHEr0 BO3JCHCTBHS U
TCPMOJUHAMHUYECCKUEC YCIIOBUA BHYTPU KOPBI CHOCO6CTByIOT BbIJIaBJINBAHUIO q)HIOI/I[lOB N3 HWXHUX TOPU3OHTOB B
BEPXHUE M OOECIEUMBAIOT MX MEPEIBIKCHUE 110 30HAM Pa3yIUIOTHEHUS /10 MECT pasrpy3KH, B KauecTBE KOTOPBIX
YacTO BBICTYNAIOT NMPHUPA3JIOMHBIE 30HBI, OrpPaHUYEHHbIE (UIIONAOYHOpPaMH. A 3TO 3HAYMUT, YTO OYArd pasrpy3Ku
SBISIFOTCSL HE CTaTWYHBIMHM, HO TIIOTIOJHSIEMBIMH W TMporecc (OpMHPOBAaHHS MECTOPOXKIEHHH 10 CYIIECTBY
TeoOJMHAMUYECKUMN.

Takum 06pa3om, oqHIM U3 (HaKTOPOB YCIICIIHOTO MPOTHO3a HE(PTENepCIeKTHBHOCTH UCCIIEAyEMOM TEpPUTOPUHN
SBISICTCS OOHApPYXKCHHE W aHaiu3 MOPQOJOTHUECKUX OCOOCHHOCTEH OCIaOJeHHBIX 30H, B KAadeCTBE KOTOPBIX
OOBIYHO BBICTYMAIOT HE TOJBKO PAa3JIOMbl, HO W TOPU3OHTHI, MPEICTABISIONINE COOOM CJIOW, OTIMYAMOIIHECs OT
BMEIIAMONIMX TOPOJI OTHOCHTENHHO BBICOKMM KO3()(HUIMEHTOM IOPUCTOCTH W TPEIIMHOBATOCTH M MOTYIIHE
CIIY)KUTh KOJUIGKTOpaMH. A TakKe CMEXHBIE C HHMH pa3HOHAIpaBICHHBIE OOPa30BaHHS, IO CYIIECTRY,
NpeACTaBISIONIE CO00 CyOBEepTHKANIbHBIE KaHaJIbl, 00eCIIeUnBAOIIHE IOCTYIUIEHHE YTIIIEBOAOPOJOB B KOJIEKTOP.

C npyroil CTOpOHBI, TPEICTaBIAET WHTEPEC BU3yaln3allMs pa3pe3a IEeOJIOTMYECKOH Cpelbl ¢ IMO3HMLUit
TEOMEXaHUYECKOH MPOHUIAEMOCTH, WHIMUKAaTOpPOM KOTOPOH MOTYT CIY)XHUTh PpaclpeleiieHus] 3HaueHHH
TOPHU30HTAJILHOM COCTABIIAIONIEH OHMKEHHOT'O JINTOCTATUYECKOTO TaBJICHUSI.

Buzyanuzanust pacrnpenesieHusi T€X HalpsDKEHHH, KOTOpPBbIE OTBETCTBEHHBI 32 BO3MOJKHBIE T'OPH30HTAIbHBIE
nepeMemieHus (IIONI0B TO3BOSIET MU QPEPEeHIPOBATs pa3pe3 C MO3WIUHA TeOMETPHH W WHTEHCHUBHOCTH
ocnabJICHHBIX 30H U CBA3aHHBIX C HUMH BO3MOXKHBIX ITyTeH MUTpaIiy (IIFOUI0B, B TOM YHUCIIE YTIIEBOJOPOIOB.

Od4eBHIHO, YTO TaKWe MOZETBHBIE IIOCTPOCHHUS IIO3BOJLIT CHAEIaTh HETPUBHAIBHBIE BBIBOABI O TIPUPOJE
M3BECTHOH 3aJIe)KH M MCIIOJIB30BATh 3TOT METOAMYECKUH MOIXOA B IMPOTHO3E MECT APYTHUX BO3MOXKHBIX CKOIICHUH

YIJIEBOIOPO/IOB.
B npennaraemoii pabore Ha mpuMepe W3BECTHOTO MECTOPOXKIEHHS YIJIEBOJOPOIOB PACCMOTPEHBI METOIUKA U
pe3yJbTaThl MapaMeTPUUECKOro MOJECIMPOBAHMS T'€OJIOTHYECKOH Ccpeabl — co3laHus TpEXxMepHoro oobpasa

pacripeseneHuss 30H pa3yIUIOTHEHUS M MapamMeTpoB Hanpspk€HHo-aedopmupoBanHoro cocrosiHus (HIAC) ¢
UCIIOJIb30BaHHEM JIaHHBIX, PaHEE BBIIOJIHEHHBIX HAa JTOM IUIOIIAAU CEHCMUYECKHX HMCCIIeNOBaHMH METOJ0M 0O0IIel
riryounHoi Touku (MOI'T).

IIpencraBneHre JaHHBIX CEMCMUYECKUX HCCIEAOBAaHMM B IapaMeTpax pasyIUIOTHEHUs, YCHJICHHBIX
napamerpamu HJIC mo3BoisieT mony4yuTh «O(U3WUCHHBIH» pa3pe3 W TEM CaMbIM HOBBICUTH 3((eKTHBHOCTH
reopu3MYECKNX WCCIEAOBAHMA Kak Ha CTaJAWM IIOMCKAa, TaK W Ha JTale JKCIUIyaTallid MEeCTOPOXKIACHUH
YTJIEBOJIOPOIOB.

Ki1roueBble ¢J10Ba: TUIOTHOCTHBIE HEOJHOPOJHOCTH, YIIICBOAOPOIBI, (DIrOMI0ANHAMUKA.
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