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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 wusually 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 ofthe distribution of density inhomogeneities and values of the parameters of the stress-strain state
in the geological space ofthe study area, regardless ofthe depth ofthe 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 ofthe 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
ofthe 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 ofthe 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 1B, 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.

BHELUHWIi KOMTYP MeCTOPOXAEHUS
«Omryp OHK

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 ofthe 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 awhole.
A B C

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 0f 20, 60 and 100 are shown.
In the upper right corner Shows a bottom view (mirror image and 180 ° rotation)
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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 ofthe 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 ofthe 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 1800)
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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.

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 1800)

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
ofthe 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.

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, anew 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. L. XXaHTaes, A. XX. bubocuHos, b. A. ickakos, A. I'. ®pemj
«MoHocepa MHcTUTYThi» EXKLUC «¥IM3TO» AK, Anmarbl, KasaxcTaH

YKEP KbIPTbICbIHbIH, LMUMACbBIHAA M¥HAWN-MEPCMNEKTMUBT1 TOPU3OHTTAPbI BO/IKAY
YW IH FEOKEHICTIKT1K MOAENBAEY 341C1H MANLANAHY

AHHOTauma. KemipcyTeK KeH OpbliHAaPbIH KanbINTacTbipy Typanbl Kaiipn waesnap nutocepa AMHaMUKaCbIH
IKCNEPUMEHT™ >K3He TeopusAnbll 3epTTeYNepALw, HaTvkenepwe HensgenreH. Onap «LWeriHgi >kamblrbl MeH
XepTeneden CMbIKTbIK JKyenepllill, T/APaKCbI3gbIrbl», COHAali-aK >Kep KbIPTbICbIHbIL, KepHey/epLlll esrepyi
canjapblHaH CMABbIKTbIKTbIL, eTLI3MNW aiMakTap apKbiibl aybiCybl (akTLleplue HensgenreH. OcblgaH reosornsinbIK
opTa Tene-TeHANe XKaTnalTbiHbl 6enrw 6onagbl. ChIPTKbI 3Cep eTYLUi KyLUTep XK3He XKep KbIPTbIChIHbIL, iLLiHAeri
TepMOAMHaMUKaNbIK Xargainap ¢ bIKTbIKTbIL, TEMEHM FOPM30OHTTAaH XXOraprbira Kapal arbin KeTylle biKnan eTegi
)K3He onapapll, Kebece CMbIKTbIKKA Te3iMAifliriMeH LIeKTeNreH cbiHy aliMakTapbl 60/biN TabblnaTbiH TYCipy
OpblHAapbiHa TYCeTiH XXepnepre TYCyiH KamTamacbl3 etegdi. B gereHimis, TYcCipy opTa/ibiKTapbl TepaKTbl emec,
6ipak TONbIKTLIPLUITAH XX3HE KEH OpbIHAAPbIH Ka/bINTacTbipy NPOLLEC reoAnHaMUKasbiK CUNaTka ue.

Ocblnaiiwa, 3epTTey aiMarbiHbIL, M/ Hali nepcneKTMBacbiH CaTTi 6o/mkayabll, GakTopnapbiHbIL, 6ipi ancipereH
alimaKTapabll, MOPMONOrUANbIK epeKLUeNiKTePiH aHbIKTay >X3He Tangay 6onbin Tabblnagbl, onap 34eTTe TeK
6/\3blflynap raHa emec, COHbIMEH KaTap rOpu30HTTapfbll, HErisri XbIHbICTapAaH canbiCTbipMasibl TYPae orapbl
KeYeKTLUK JX3He CbIHY KO3(p(hULUNEeHTIMEH epeKLUIeNeHeTL XX3He KbI3MeT eTe anaTbiH KabaTTapbl 60/bIN Tabbliagbl.
XuHayLwblnap. MAHbIMEH KaTap iprenec Ken 6arbiTTbl opmaunsanap, oap KofnekTopra KemipcyTeKTepail, arbiHbIH
KamTamachbI3 eTeTL Cy6TBepTaTUBTI apHanapabl 6ingipesi.

EKiHLI XarblHaH, reomexaHMKasblK eTKI3riWTiK TAPrbiCbIHaH reosoruasbiK opTaHbIl 6eniriH Bu3yanusayms
KbI3bIKTbIpabl, OHbIL, KEPCETKILLi TEMEHTi NNTOCTaTUKa/bIK KbICbIMHbIL, KenfeHel, KOMMOHEHTLUL, Tapanybl 601ybl
MYMKLL.

CMAbIKTBIKTbIL MYMKIH FOPU30HTa/bAbl KO3rasbiCbiHa XXayan 6epeTiH KepHeynepL, TapaiyblH BU3yanusaums
6enimfi reomMeTpmsi MeH 3napereH anmakTapfbll, KapKbIHAbUIbITbIHAH X3He CAbIKTbIKTapAbll, COHbIL, ilwiHAe
o/1lapMeH 6aiinaHbICTbl KEMIPCYTeKTepAiL, KeLi-KoH 6arbiTTapbliHaH 6enyre MYMKIHAIK 6epegm
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MyHgah MogenbmX KOHCTPyKUMsAnap 6enrini pesepsyapdpll, TaburaTbl Typasibl TPUBMaIbAbl eMeC T OKbIPbIM
Kacayra XaHe 0ocbl 34iC TICLIH KeMipcyTeKTepAiH 6acka bIKTUMan XXUHaKTanaTbIH Xepaeplw 6ommxayja KongaHyra
MYMKLLAAK 6epeTiHi aHbIK.

Ocbl X”™MbICTa, 6enrini KeMipcyTeK KeH OpHbl MbICa/IbIH KO/1jaHa OTbIPbIM, Fe0N0rMaibiK opTaHbl napameTpriik
MoOfenbAeyAiH 3ficTEMeCi MEH HITVDKENEPLL KapacTblpamMbl3 - Xannbl TepeHw HYKTeCiHiH agiciH (MOGT) konpgaHa
OTbIPbIN, CEACMMKaNbIK 3epTTeynepAL, ocbl aliMarbiHa 6°\pbiH XXacanraH gepekTepdi nalifanaHa oTbIpbin, 4eKOM-
MPeccUOHAbI aiiMaKTapAblH Tapanybl MeH KepHeyneHreH-gecopmauvsananrad KYWiniv (KAC) napameTpnepiHiH Ym
enwemgi 6eiHeciH xacay.

KAOC napameTpfiepiMeH KyLUeinareH LeKOMMpeccus napameTpriepiHie CelicMUKasiblK M3niMeTTepdi CblHY
«popmanaHraH» 6enimMm anyra MYMKIHLIK 6Gepefi >X3He CON apKbiibl i34ey caTbICblHAA fAa, KeMipCcyTeK KeH
OpblHAAPbIH NaiganaHy caTbICbiHAA fa FeoPU3NKabIK 3epTTey1epaiH TWMALWMNH apTTbipabl.

TYWiH ce3gep: 6ipTeKTi emMec ThirbI3AbIK, KEMipCyTeKTep, GMa0AMHaMMIKA.

JK.LW. XKaHTaes, AXK. bubocuHos, B.A. Mickakos, A.I. ®pemp
OTOO «UNHeTuTyT NoHochepbl» AO «HUKWT», r. Anmatbl, KasaxcTtaH

FrEONMPOCTPAHCTBEHHOE MOAENNPOBAHWE
KAK METO/A NMPOIMHO3NPOBAHNA HED®TEMEPCMNEKTUBHbBIX TOPU3OHTOB
B PA3PE3E 3EMHOW KOPbI

AHHOoTauusa. CoBpeMeHHble NpeACcTaB/eHNs 0 POPMUPOBaHUM MECTOPOXIEHWUI YrneBoAOPOAOB 6asupyloTCcs
Ha pe3y/ibTaTax 3KCMepyMeHTa/IbHbIX U TEOPETUYECKMX UCC/eJ0BaHUIA AMHAMUKKN nuTocepbl. B Ux ocHoBe nexar
YCTaHOBMEHHbIE (DaKTbl «HECTABUNIbHOCTU (/IIOWMAHBLIX CACTEM B OCAZ0YHOM uYexsie U (yHAAMEHTe, a Takxke
Murpaumn (ongoB No NPoHMULAeMbIM 30HaM, BOSHUKAKOLWMM B Pe3y/ibTaTe MEHSIOLLUXCS HAMpPsHKeHU B 3eMHO
Kope». W3 3TOro criefyeT, uTo TreosiorMyeckass cpefja HepaBHOBecHa. CUMbl BHELIHEro BO3AEWCTBUS 1
TepMOAUHAMUYECKME YCMIOBUSI BHYTPU KOpbl CMOCOGCTBYIOT BbIfaBNVMBaHUID (/IOUL0B U3 HUXHUX FOPU3OHTOB B
BEPXHUE 1 06ecneyvnBatoT UX MEepeBMKEHME MO 30HAM PasymnoTHEHUS [0 MECT pasrpy3Ku, B KayecTBe KOTOPbIX
4acTo BbICTYNAIOT MPUPA3NIOMHbIE 30HbI, OFPaHWYeHHble (Ug0yNopaMy. A 3TO 3HAYWUT, YTO O4vary PasrpysKu
ABMSAOTCA He CTaTUYHbIMKW, HO MOMOJIHAEMbIMU W MpPOLEecC (POPMMPOBAHUS MECTOPOX/AEHMA Mo  CyulecTBy
reoavHamM1yecKuii.

Takvm 06pa3oM, 0AHUM U3 PaKTOPOB YCMELLHOr0 NPOrHo3a HethTenepcrneKTUBHOCTU UCCIeAyeMOiA TeppruTOpUn
SBNISIETCA 0GHApPYXXeHWEe U aHaIn3 MOP(OSIorMUecknx 0COGEHHOCTel 0cnabfeHHbIX 30H, B KayecTBe KOTOPbIX
06bIYHO BbICTYNAKT HEe TO/bKO PasfioMbl, HO W TOPW3OHTbI, NpeACTaBsoWMe co60i croun, oTauMYatoLiMecs oT
BMELLLAIOLLIMX MOPOS OTHOCUTESIbHO BbICOKUM KO3(P(MULUEHTOM MOPUCTOCTM M TPELLUHOBATOCTU M MOTyLiue
CNYXXUTb  KOJJIEKTOPaMU. A TakKe CMEXHble C HWMWU pas3HoHanpaB/ieHHble 06pasoBaHWs, MO  CYLIECTBY,
npeAcTaBnsiolime co60i CybBepPTHKabHbIE KaHa/bl, 06ecrneunBatoLLme NoCTyneHne YreBoJ0pooB B KOMIEKTOP.

C [pyroil CTOpOHbI, MpPeACTaB/sSeT WHTEPeEC BU3ya/IM3auus paspesa reoslorMueckoil cpefbl € NO3ULMiA
reoMexaHU4ecKoil MPOHMLAEMOCTM, WHAMKATOPOM  KOTOPO MOFYT CAYXWUTb  pacrnpefeneHust  3HaueHuit
rOpPU30HTA/IbHOM COCTAB/SAOLLEA NOHVXEHHOTO IMTOCTATUYECKOr0 AaB/EHNS.

Buayanusauusi pacrpefefieHnst Tex HanpsbkeHWi, KOTOpble OTBETCTBEHHbI 33 BO3MOXHbIE TOPU3OHTA/IbHbIE
nepemellleHNs (OMAOB TM03BOMAET AUddepeHLMpoBaTh paspes C MO3ULMIA  FTeOMETPUM U WHTEHCUBHOCTU
0CNabMeHHbIX 30H U CBSA3AHHBIX C HUMU BO3MOXHbIX MyTei MUrpaummn gouMaos, B TOM YKCe YT eBOLOPOAOB.

OueBWHO, 4YTO TakvMe MOfe/lbHble TOCTPOEHUSI MO3BOMSAT CAeNaTb HETPUBMA/IbHbLIE BbIBOAbI O TMPUPOae
M3BECTHOW 3a/1eXN U UCMO/b30BaTh 3TOT METOAUYECKMIA NOAXOA B MPOFrHO3e MECT APYrUX BO3MOXHbIX CKOM/eHWUI

Yr/1eBO40POAOB.
B npeanaraemoii pabote Ha NprMepe M3BECTHOrO0 MECTOPOXAEHUS Yr/1eBOAOPOAOB PAcCMOTPEHbI METOAMKA W
pesy/ibTaTbl NApamMeTPUYeCKOro MOAE/MPOBAHMS Te0IorMYecKol Ccpedbl - CO34aHus TpEXmepHoro obpasa

pacnpefenieHUss 30H pPasyrnIoTHEHUS W napameTpoB HanpsyKEHHo-geopMmupoBaHHoro coctosHua (HAC) c
NCMOMb30BaHNEM [aHHbIX, paHee BbIMO/IHEHHbIX Ha 3TOW M/owagM CeMCMMUYECKMX UCC/eA0BaHNIA METOAOM 06LLei
rny6uHHoi Toukm (MOITT).

MpefacTaBneHne AaHHbIX CEMCMUYECKMX WCCNeLOBaHUI B MapameTpax pPasynioTHEHUS, YCUIEHHbIX
napametpamn HAC n03BOMSeT MNOAYUUTb «O(PM3NYEHHBbIN» pa3pe3 U Tem caMbiM MOBbICUTb 3PPEKTUBHOCTb
reousnyeckMx WccnefoBaHWA Kak Ha CTaguu MoMcKa, TaK M Ha 3Tane 3Kcnjyataumm MecTOPOXAeHWi
yrneBoLopoaoB.

KntwoueBble cnoBa: NA0THOCTHbIE HEOLHOPOLHOCTW, YI1eBOAOPOLbI, PIOUA0ANHAMUNKA.
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