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GROUND-SPACE METHODS FOR
FORECASTING DEEP OIL-PERSPECTIVE HORIZONS

Abstract. The search for hydrocarbon deposits is a multifactorial task, which at present cannot be successfully
solved on the basis of data from only one method. And for its solution, as a rule, a set of data is obtained, obtained
both by ground means and remote, providing an objective picture of the structure of the sedimentary cover based on
high information density without significant time and financial costs

The paper considers modern methodological approaches used in the practice of prospecting for oil and gas,
which give an objective idea of the criteria on the basis of which a geostructural image of a section of the geological
environment is created.

The resulting complex of terrestrial and remote data is aimed at clarifying the structure of the zones of possible
oil and gas accumulation and identifying the most promising hydrocarbon traps within them. The main attention is
paid to the identification of local structures of various types and discontinuous disturbances. It is the structural
aspect, that is, the identification of discontinuous faults of various ranks and the determination of their parameters -
strike, direction of fall and kinematics - that is most significant for determining the directions and choosing the
methodology for oil and gas prospecting works in each specific area.

The use of thermal range images with the construction of maps of surface temperatures and thermal anomalies
based on them, taking into account the influence of the atmosphere, weather conditions, and geological features of
the region under study, makes it possible to more efficiently identify productive structures and the most active faults
at the present stage. Isolation of such objects makes it possible to concentrate on them seismic exploration and
drilling, and thereby reduce the cost and significantly increase the reliability of forecasting and search operations
carried out by traditional methods (geology, geophysics, geochemistry).

Among them, in particular, is deep seismic exploration using the common depth point method, which allows to
identify migration channels and fluid supports - structural elements that indicate the possible productivity of certain
horizons. Nevertheless, despite the leading role of seismic exploration, interpretation of its data at great depths
should be approached with some caution due to the high percentage of “dry” wells and the high cost of drilling itself.

.Along with the existing ones, it is proposed and justified the use of the method of parametric 3D modeling of a
geological section, which allows creating a visual spatial image of the distribution of oil prospective horizons. The
method is verified on data from known deposits and showed good convergence of results.

The results obtained are of interest to subsoil users and organizations planning to search for deposits in oil-
spitting regions.

Keywords: density inhomogeneities, hydrocarbons, fluid dynamics.

Despite the successes in the development of technologies for the development of new, practically
inexhaustible, energy sources, currently traditional energy sources are at the peak of their demand.

According to experts, by 2040 a 30% increase in demand for energy is predicted, which significantly
exceeds current consumption [1].

At the 66-th session of the UN General Assembly in 2011, the President of Kazakhstan,
N.A. Nazarbayev, in his report emphasized the need to develop scenario forecasts and a global energy-
ecological strategy for the future, which is objectively understandable. Indeed, even without taking into
account population growth, the size of the global economy should increase by at least 2 times by 2040,
which in turn will require affordable and reliable sources ofenergy.


https://doi.org/10.32014/2020.2518-1726.57

News ofthe National Academy ofsciences ofthe Republic o fKazakhstan

And although Kazakhstan belongs to the states with excess energy resources, and it is able to export
oil, gas, coal, uranium, without prejudice to its domestic needs, but nevertheless, it also needs to plan to
increase natural energy sources, which include hydrocarbons.

Today, Kazakhstan is one of the key exporters of hydrocarbons for the global economy. As of 2013,
according to BP Statistical Review of World Energy 2013, Kazakhstan ranked twelfth in the world in
terms of proven oil reserves. A significant part of them is located in the Caspian oil and gas basin.
However, their additional exploration and further industrial development are complicatedl:

* low geological exploration ofthe subsoil;

« the location of a significant part of resources in subsalt horizons located at depths of the order of 5
and more than thousand meters, which increases the capital costs of investors by an order of magnitude.

So, from 202 open oil and gas fields, with estimated recoverable resources of oil in the amount of
7.8 billion tons, and natural gas - 7.1 trillion cubic meters, the vast majority of them are associated with
subsalt horizons [2]. This circumstance, against the background of increasing growth rates of production
volumes, negatively affected the level of growth in the balance of hydrocarbon reserves. Already,
beginning in mid-1995, there was a deficit in replenishment of balance sheet resources, which in the future
may pose a real threat to the economic security of Kazakhstan [2].

Therefore, at the KAZENERGY forum held in 2013, Kazakhstan presented a project to create the
Eurasia international oil consortium, which is aimed at exploring the deep deposits of the Caspian
Depression. According to foreign geologists, the main hydrocarbon reserves, amounting to about
40-50 billion tons of standard fuel, are in the Caspian basin, with 90% of them located at depths of more
than 7 km. According to the President of the Society of Petroleum Geologists B.M. According to the
results of the work, Kuandykova “will identify new promising areas and objects for exploration, which
will make it possible by 2030-2050 to double the existing recoverable reserves of hydrocarbons
(hydrocarbons) [3].

According to Akhmet Timurziev, one of the supporters of the concept of the inorganic origin of oil
and the author of the Deep Oil project, turning the country's heat and energy complex (FEC) to deep
hydrocarbon resources will minimize the cost of replenishing the resource base and stabilize the growth of
oil production, including due to its extraction in the territories of the "old regions™, which undoubtedly is a
cost-effective alternative to the development of new territories.

Forecasting methods for deep oil-bearing horizons.

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 surveys and ending with recommendations for drilling exploratory wells.

Among the geophysical methods, as a rule, gravity and seismic exploration dominate. 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 anticline oil
and gas bearing structures located at shallow depths™ [4]. 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.

At the same time, deep seismic exploration using the common depth point method (MOGT) allows us
to obtain new data on the structure of the earth’s crust, indicating its connection with the structure and oil
content of the sedimentary cover. These data, obtained along the Tatsays geotraverse, which crossed the
entire Volga-Ural province, allowed V.A. Trofimov set “new criteria for the interpretation of seismic data,
which, combined with the results of other methods, make it possible to assess the prospects of large
tectonic elements, small sections and local objects, as well as to purposefully determine the prospects for
deep-seated horizons” [7, 8, 9]. Apparently, the identification of migration channels and possible fluid
backlash, which together can serve as a search sign of a reservoir provided that fluids come from below,
up to the level of the upper mantle, are among these “criteria”. Another search feature is the presence of
dynamic anomalies under each of the known studied deposits - “subvertical or steeply inclined disturbed
zones, which probably display the desired oil supply channels, or, more correctly, oil and gas supply
channels”. In the works of R.M. Bembel et al. [10], they are called subvertical zones of destruction,
having linear dimensions with a width of several hundred meters to several kilometers. Interestingly, no
such “dry” wells were identified in the area of such zones.
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Thus, based on regional seismic studies, it was found that each hydrocarbon field has its own main
fluid supply channel displayed on the seismic sections in the form of a subvertical disturbed zone and,
possibly, secondary channels.

The implemented approach to the interpretation of seismic data allowed the author to identify a
gigantic positive structure at levels of 7-11 km, which, according to search criteria already established,
suggests the presence of a large hydrocarbon field at this depth and recommends drilling of a parametric
well [7].

Along with methods based on ground-based observations, in recent years, the emphasis on
prospecting for mineral deposits (MPI) and, in particular, hydrocarbons has shifted towards methods using
data from remote sensing ofthe Earth's surface (ERS).

The attractiveness of remote sensing methods in the study of oil and gas regions is due to the
possibility of obtaining an objective picture of the structure of sedimentary cover without significant time
and material costs. The geospatial information obtained in this way allows us to establish the spectral
images of objects due to the deep migration of hydrocarbon fluids and heat and mass transfer of deep
matter, leading to changes in soils, soils, and vegetation located on the surface of the study area. The
integral effect of these factors is expressed in anomalies associated with both a change in the stress-strain
state of the earth's crust and fluid-geodynamic processes, which are detected in space images [11, 12].

Thus, the remote sensing methods at the search stage make it possible to identify promising
geological structures and thereby specify the directions of ground research.

In the analysis of space images, much attention is paid to structural and morphological methods.
Among the latter, there is a large group of geomorphological methods that use maps and spectrozonal
satellite imagery data of various scales, aimed at identifying possible search features - features of the
phototone of the soil and vegetation, the presence of ring structures, lineaments, and other features of the
relief and landscape as a whole. Unfortunately, the results of applying these methods do not allow us to
draw unambiguous conclusions even for predicting shallow structures.

Against this background, the method is distinguished, which is called the structural method, focused
not so much on identifying direct deciphering signs as on detecting indirect ones, which make it possible
to establish some quantitative characteristics of the desired deposits, regardless of the depth of their
occurrence. The method is implemented in the form of a software complex that has “no analogues in
world practice”, which, according to its authors, allows one to conduct scientific analysis, predict the
location and establish various parameters of oil and gas deposits and other objects of the geological
environment, including those located at great depths, right down to up to 20-25 km ”[4, 5].

It is based on the discovery [6], which allowed its author to solve the inverse problem of determining
the depth and localization of a buried deposit up to determining its thickness with an accuracy comparable
to the accuracy of seismic methods. The error of definitions on average is 3-5% of the depth of the
analyzed surface, and "the success of exploratory drilling exceeds 75%." At the same time, the cost of
forecasting work in relation to the traditional technology of searches is (0.3-0.4)% [Structometric analysis
and search of minerals, http://www.magnolia.com.ru/files/anomalies.gif].

The final product of the application of this technology is the recommendations for well placement
provided in the form of cartographic materials, as well as 3D and 2D probabilistic models of the
geological section. Obviously, the use of this technology due to its “limited” verification and practical use
is not indisputable, but from the point of view of cost and timelines it can be very attractive.

The method of geospatial modeling of the section of the geological environment.

Unfortunately, direct search methods for ground-space observations are not a source of complete and
unconditional geospatial information about the presence and location of possible hydrocarbon deposits in
the geological section. And to fill this gap, reducing the ambiguity of the results obtained, is largely
succeeded by the method of mechanical-mathematical modeling ofthe geological environment [13, 14].

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 half-space of the study area, regardless ofthe depth ofthe proposed reservoir.

In solving this problem, the following stages can be distinguished:
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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, which may be associated with the actual
spatial position and morphology of possible reservoirs, as well as those elements ofthe deep structure that
can serve as supply channels, migration channels or areas of potential hydrocarbon accumulation.

Stage 2. Construction of a spatial model ofthe geological section in the parameters ofthe 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 identifying the degree of correspondence of the
distribution of decompression zones with the distribution of the values of the SSS parameters in the
studied block ofthe 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.

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. To give avisual representation of the morphology of productive horizons, which is the basis for the
design ofwells and allows you to draw conclusions about the possible location of new deposits.

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.

The developed method was verified on the materials of several fields of the Northern Caspian and
showed good convergence with the data of downhole observations in terms of the correspondence of the
levels allocated and the actual productive horizons [15].

The method allows to establish the presence of hydrocarbon migration channels and to study their
spatial structure. Thus, in the presence of information on possible fluid backings, it is possible to draw
predictive conclusions about the location ofthe reservoir.

As a general conclusion, we can say that the presentation of seismic data in decompression
parameters reinforced by the SSS parameters allows 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”.

JK.LU. >KaHTaes, A.l. ®dpemg, B.A. Mckakos

«MoHochepa VHcTuTyThI» EXKLLC «YF3TO» A, AniMathbl, a3aKcTaH

YKEPALL, TEPEH, KIOATTAPbIHAAT bl M¥HAW-MEPCMNEKTVBT1
ANMALTAPAblI AHBbLLTAYIA APHAJITAH YXEP-FAPbILUTbL, 9A41CTEP1

AHHOTaumA. KemipcyTek LumMo3aTbIH i3gey - Ken gakTopnbl MwgeT, K33ipri yakbITTa OHbl TeK 6ip 34t0 Henswije
raHa coTT wewy mymk”™ emec. OHbl LUeLy YLIL, 3eTTe, YakbITTbIL X3HE KapKbUbIK LUbIMbIHAAPCHI3 aKpapaTTbLy,
YKOrapbl TbIrbI3AbIrbIHA HEM3AENTEH LUETIHA] XaMbINTbIHbIL, KYPbUIbIMbIHBIL 06beKTUBT KepLUCLL GepeTLL XKep YcTa KaHe
KaLLbIKTbIKTaH &/lbIHFaH M3NiMETTED XUbIHTbIMbI &/1bIHAJbI.
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Makanaga MyHali MeH rasgbl 6apnay TaxipubeciHge KonjaHblNaTbiH Kasipri 3amaHrbl 34ioHaMasbIK Tacinigep
KapacTbIpbUIraH, 0napAbll, HerisiHge reonornanbik opta 6enblHLy reocTpyKTypasibiK 6eliHeci »kacasibiHraH efemaep
Typasibl 06BEKTUBTI TYCIHIK 6epLUreH.

AnbIHraH Xep YCTi 3He KallbIKTarbl M3fiMeTTep KelleHi MyHali MeH rasfpll, bIKTUMa/ XXUHAKTaly aliMakTapbIHbIL,
KypbUIbIMbIH aHbIKTayra 3He onapfpll, iWiHAeri el mepcnekTMBa KeMipCyTeK Ty3aKTapblH aHblKTayra 6arbiTTanraH.
Hensn Hasap ap TYpni TUNTeri X3He TOKTaycbI3 6y3bliynapgarbl XeprifikTi KypblUibiMaapabl aHblKTayra aygapbiiagpl.
Byn KypblbIMAbIK acnekT, ArHM 3p TYpAi Katapgarbl TOKTayCbl3 akaynapibl aHbIKTay >kK3He 0/1apdbil, napaMeTpriepiH
aHbIKTay - COKKbI, Kynay 6arbiTbl MeH KMHeMaTuka 6arbiTTapdbl aHbIKTay >K3HE 3p HaKTbl ayfaHfa MyHali MeH rasbl
6apnay sgoTemecLu Tauday YLiH MaubI3abl 60/1bIN Tabblnagb.

3epTTeneTiH aliMakTbil, aTMocepacbiH, aya-paibiHbiL, XarfaliblH K3He FeoforuanblK epeKLUeLTepLl ecKepe
OTbIPbIM, >Xep OGeTiHAeri TemnepaTypa KapTasapblH X3He 0flapra HerisgenreH XbUly aHOMaJvsanapbiHbIL, KapTanapbiH
CaJlyMeH >Xbl/ly AManasoHbIHbIL, CypeTTepiH NaifanaHy eHAipiCTiK KypblUibIMAapabl X3He Kasipri Keseugeri ey, 6enceHfi
KeMLLINiKTepai TMiMai aHbikTayra MYMKIHGIK 6epedi. MyHzali 06beKTinepai okwwaynay onapra celicMuKasibiK 6apnay MeH
Oyprbiiayra LiorbipiaHyra MYMKIHAIK Oepefa, ocbiiaiilla e3iHAiK KyHblH TeMeHAeTefi XX3He f3cTYpni 3jicTepmeH
(reonorns, reogmanka, reoxumusi) >KYpPrisifieTiH 6o/mKay >K3He i34ey >KyMbICTapbIHbIL, CEHIMAINITIH aiTap/bIKTai
apTTblipagbl.

Onapgply iWiHge, atan aliTKaHAa, Kelli-KOH KaHangapbl MeH CyWbIKTbIK TipeKTepiH - 6enrini ropusoHTTapapiy
MYMKLL eHIMAINITIH KepceTeTiH KypbibIMAbIK 3N1eMEHTTEPi aHbIKTayra MyMIOHLAK GepeTiH TepeudiKTil, XXanrbl 3ArcL
KO/jaHa OTbIPbIM, Tepew, ceicMuKanbliK 6apnay 6ap. CeicMMKanblK 6apnayfpll, >KeTeKwi peflle KapamacTaH, OHblL,
[iepeKTepiH Y/IKeH TepeuhkTe TYCIHAIpYre «Kyprak» yurbIManapAbiL, XKorapbl Naibisbl X3He 6ypribiuiayapil, e3iHAiK KyHbl
Xorapbl 6onraHibIKTaH eTe CaKTbIKMNeH Kapay Kepek.Makanaja isfey KemipcyTeri KeH OpblHAapbIHbIL, OpHaiackaH Y/ikeH
TepeugikTe. COHbIMEH KaTap, KOMJaHbICTarbl LeLliMAepiMeH YCbIHbLaAbl XX3He Herizgenedi sgacil KosgaHy, napameTprik
SD-mofenbaey  reonorusibliKk — KUMacbliH, MYMKIHAIK ~ 6GepeTiH >kacay KepHeKi  KelcTwTw  6eliHeci  6eny
HedhTenepcneKTUBHbIX FOPU3OHTTapAbIL. 3 A4 BepUIMLMPOBAH OCbl aTaKTbl KEH OPbIHAAPbIH X3HE YKaKCbl XXUHAKTaybl
HaTVKenepi. ANbIHFaH HITVXKeNep Kbi3bIryLbbIK YLLIH Xep KoHaybIH naiiganaHyLubliap MeH Ton.

TYWViiH ce3fep: 6ipTeKTi eMec ThirbiaablK, KeMipcyTeKTep, (honioaMHaMu1Ka.

K.LU. >KaHTaes, A.l". ®dpemg, 6.A. VickakoB
OTOO «UHcTuTyT UoHocgepbl» AO «HUKWT», AnmaTbl, KaszaxcTtaH

HA3EMHO-KOCMWYECKWME METO/bIl NMPOIMrHO3NPOBAHUA
FMYBOKO3ANETARO WX HE®TEMNEPCMNEKTUBHbLIX TOPU3OHTOB

AHHOTauus. MoUCK MeCTOPOXXAEHUIA Y IEBOJOPOA0B - 3TO MHOrOpaKTopHas 3a4aqa, KoTopasi B HAacTosiLLee BpeMs
He MOXET 6bITb YCMELLHO pPeLleHa Ha OCHOBE AaHHbIX UCK/OYUTENBHO OAHOIO MeTofda. W ans eé pelleHWsl, Kak npaBusio,
UCMO/b3YeTCsl HABop AaHHbIX, MOMYUYEHHbIX KaK HaseMHbIMM CPeACTBaMM, Tak U AMCTAHLMOHHLIMM, 06ecreynBatoLLyMm
noslydeHne O6BLEKTUBHOW KapTUHbI CTPOEHMSI 0CAf04MHOr0 uYexjia Ha OCHOBE BbICOKOW MMIOTHOCTM MHAopMaumn 6e3
3HAUUTE/bHbIX BPEMEHHbIX 1 (PUHAHCOBBIX 3aTpaT.

B pa6oTe pacCMOTpeHbl COBPEMEHHbIE METOAMYECKME MOAXOAbI, UCMO/b3yeMble B MPaKTWMKe MOUCKOBLIX PaboT Ha
He(hTb 1 ras, faroLive 06beKTUBHOE NPEACTAB/IEHNE O KPUTEPUSIX, HA OCHOBAHUM KOTOPbIX M CO34AETCS TeoCTPYKTYPHbIN
06pa3 paspesa reosI0rMyeckoi cpegpi.

Monyyaemblii B pe3ynibTaTe KOMIM/IEKC HA3eMHbIX W AUCTAHLMOHHBIX JaHHbIX HANpaB/ieH Ha YTOYHEHVe CTPOEHWST 30H
BO3MOXHOIF0 He(hTerasoHaKomnieHsl 1 BblgeNieHUst B UX Npedenax Haubosiee NepcrieKTUBHBIX IOBYLLUEK YTI/IEBOAOPOLOB.
OCHOBHOE BHMMaHUE YeNSIeTCS BbISB/IEHUIO JTOK&/IbHbIX CTPYKTYP PasfIMyHOro TMna v paspbIBHbIX HapyLUEHWA. VIMeHHO
CTPYKTYPHBbI acnekT, TO eCTb BblJe/eHNe PaspbIBHbIX HAPYLLUEHWI pas/IMYHOrO paHra 1 onpegesieHve UX napaMeTpoB -
NpOCTVPaHUs, HanpaBfieHVe NafieHUst Y KUHEMATUKU SIBAISIETCSl HauGoniee BECOMbIM [/1si ONpefesieHVsl HanpasieHnini 1
BbIGOpa METOAMKYM HE(HTEra30MOMCKOBbIX PAGOT Ha KaXK[OM KOHKPETHOM y4aCTKe.

Vicnonb3oBaHye CHUMKOB TEM/IOBOFO A1anasoHa C MOCTPOEHUEM MO HUM KapT TeMriepaTtyp NMoBepXHOCTU 1 TeNOBbIX
aHoMa/uii ¢ yYeToM BMSIHUS aTMOC(EPbl, MOTOAHBIX YC/I0BUIA 1 reosiorMyeckux 0CcoGeHHOCTEN 1CCelyeMoro permoHa
MO3BO/ISIET C GOMbLUEN HEKTUBHOCTLIO BbISBNATL NPOAYKTVBHBIE CTPYKTYPbl U Hanbosiee aKTUBHbIE Ha COBPEMEHHOM
3Tarne paspbiBHble HapyLleHWsl. BblgeneHre Nofo6HbIX 0GbEKTOB MO3BOJISET COCPEAOTOUNTL Ha HUX celicMopasBefoUHbIe
paboThbl 1 BypeHyie, a 3TUM COKPATUTL CTOMMOCTb W 3HAUYNTE/TbHO MOBBICUTb JOCTOBEPHOCTH MPOrHO3HO-MOMCKOBBIX PaboT,
MPOBOAVMBIX TPAAWULIMOHHBLIMU MeTogaMU (Feosiorusi, reouanka, reoxummsl).

K MX umcny, B 4aCTHOCTW, OTHOCMTCA Fly6UHHAs celicMopasBefKa METOAOM 06LLEei Fy6UHHOI TOUKM, NMO3BOMSAIOLLAS
BbISB/ISITb  MUTPALMOHHbIE KaHa/lbl U QUIOUAOYMOPbI, - 3/1EMEHTbl CTPOEHUS], YKa3blBalOLIME HA  BO3MOXHYHO
MPOAYKTVMBHOCTb TEX WM WHbIX TFOPWU3OHTOB. TeM He MeHee, HECMOTPSl Ha BefyLlyl pofib CeiicMOopasBefKu, K
WHTEPNpeTauun eé AaHHbIX Ha GOMbLUMX Fy6MHAX CredyeT MOAXOAWUTb C W3BECTHOM OCTOPOXXHOCTHIO M3-3a BbICOKOIO
MPOLIEHTA «CYXUX» CKBAXMH U BbICOKO/ CTOMMOCTUN COGCTBEHHO BypeHus.

Hapsily C CyLeCTBYHWOLIMMM peLLeHVsiMK, TMpegiaraeTcds M 0GOCHOBLIBAETCS — MCMO/b30BaHUE  MeToda
napameTpuyeckoro 3D MoaeMpoBaHMsi reosIorMYecKoro paspesa, Mo3BOJISIOLLErO CO34aTh HarfIsiAHbIA NPOCTPAHCTBEHHBIN
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o6bpa3 pacnpegenieHnss  He)TernepCrneKTUBHLIX  FOPU30HTOB. MeTof  BepUMUMPOBAH Ha  [aHHbIX  U3BECTHbIX
MECTOPOX/EHWIA N NOKAa3a/1 XOPOLLYIO CXOAMMOCTb Pe3y/bTaToB.

MonyyeHHble pe3ynbTaTbl NPEACTAB/SOT UHTEPEC /1St HEPOMO/Ib30BaTe e 1 OpraHu3auuii NIaHUPYHOLLMX NMOUCKU
MECTOPOX/EHWiA B HE(ITENEPCMNEKTUBHbBIX PErVIOHAX.

KrtoueBble c/ioBa: NIOTHOCTHbIE HEOAHOPOAHOCTU, YIIEBOAOPOAbI, (hIOUA0AMHAMUKA.
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