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Abstract. The article deals with the results of dynamic interpretation of 3D CDPM seismic data in combination with log-
ging data. The authors were faced with the task of comparing the results of pre-stack seismic inversion and neural learning
technology in the conditions of the Arykty gas condensate field. The reason for this was the low seismic knowledge of the
studied area, the fairly good predicted prospects for oil and gas content in the region, and the need to study the criteria for
selecting a particular dynamic interpretation procedure. In this regard, an attempt was made to consider the structure and oil
and gas content of the Arykty gas condensate field from the point of view of a comparative analysis between pre-stack inver-
sion, which is currently actively used in the geological exploration industry within the framework of a standard interpretation
graph, and neural machine learning. Justification for the relevance of the studies performed is availability of new wells and
updated logging data, the ability to update and to compare the results of synchronous pre-stack inversion, and the ability to test
neural learning algorithms. The conducted studies make it possible to identify criteria for the preferential use of machine learn-
ing in the conditions of the Arykty field, to take a fresh look at the features of the internal structure of the rocks that make up
the productive part of the section, and to demonstrate physically the advantages of machine learning results in comparison with
pre-stack seismic inversion.

Keywords: Arykty gas condensate field, Shu-Sarysu sedimentary basin, dynamic interpretation, neural networks, pre-stack

seismic inversion.

1. Introduction

The economy of Kazakhstan still depends on the develop-
ment of the mineral resources complex. At the same time, one
should consider that the search and exploration of mineral
resources is carried out in complicated conditions of increasing
the depth of studies aimed at detecting complex reservoirs and
missed intervals. The depletion and water content of most oil
and gas fields in Kazakhstan play their role, too. But the needs
of the present-day economy for hydrocarbon raw materials are
indisputable, and work to replenish oil and gas reserves must
continue. Traditionally, the Caspian, Mangyshlak and the other
sedimentary basins are considered potential zones with high
prospects for oil and gas. For example, in 2023, the largest
volume of gas production occurred in the Atyrau region (11.5
billion cubic meters of gas). The West Kazakhstan region was
in the second place (9.3 billion cubic meters of gas). The top
three for gas in liquid or gaseous state is completed by the
Aktobe region, and in natural gas by the Mangistau region.

However, the available geological and geophysical data of
the oil and gas bearing areas of Southern Kazakhstan (the Shu-
Sarysu, the Ili, and the Balkhash sedimentary basins) show
that it is necessary to reconsider and to carry out a serious
revision of ideas about the prospects of these
territories[Ommoka! McTrouynuk cchbuUIKM He Haiimen.]. For
example, the Shu-Sarysu gas-bearing region includes the

Ucharal and Muyunkum gas-bearing districts. The region gas
prospects were proven by the discovery of the first Pridorozh-
noe gas field in 1971, and by 1986, eight gas fields had already
been identified. The Pridorozhnoe, the Amangeldy and the
Arykty fields are the most significant of them.

Based on the results of more than 40 years of exploration
work, the Shu-Sarysu basin has a very complex geological
structure, a tense geodynamic history. The degree of geologi-
cal and geophysical knowledge of the Shu Sarysu basin territo-
ry does not allow giving a reasonable assessment of its genera-
tion capabilities in relation to hydrocarbons. The proximity of
the Shu-Sarysu basin to a number of large cities and industrial
centers of Central and Southern Kazakhstan will make it an
ideal source of Kazakh gas supplies if sufficient reserves are
discovered [[2]].

1.1. Relevance

The relevance of the presented research is justified by
several factors. Firstly, the draft Roadmap for increasing
commercial gas volumes provides for launching several
fields of the QazaqGaz national company. Active work is
underway at the Anabay field that is located in the Moyyn-
kum district of the Zhambyl region. Its commissioning is
planned for the third quarter of 2023. The Pridorozhnoye
field that is located in the Sozak district of the Turkestan
region, also has high gas prospects. Here, at the end of 2024,
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construction and mounting work of an integrated gas treat-
ment plant (GTP) begins. Secondly, according to geologists,
the Shu-Sarysu, Mangyshlak and Zaisan sedimentary basins
can provide the basis for global leadership in the field of
sustainable energy development.

Thirdly, the studied area is characterized by rather low
geophysical knowledge. In particular, the structure of Arykty
was first identified in 1967 by the inflection of layers on
seismic profile 5-67. Through the Ili geophysical expedition,
the structure was confirmed and studied in detail in 1970 by
the network of search seismic profiles. Seismic profiling in
the work area traced reflecting horizons Il (base of the Lower
Permian salt-bearing strata), 11l (base of the Visean car-
bonates), IV (base of the Famennian). Only reflecting horizon
Il is regionally consistent throughout the entire area of the
Shu-Sarysu depression, while the rest ones are traced uncer-
tainly and are studied rather poorly. Deep prospecting wells
confirmed the structural plan as a whole and established a
relative error in making the structural plan up to 50 m in the
southern part of the structure, on the basis of which a reinter-
pretation of seismic survey materials was carried out. It did
not note any fundamental changes in the structure along the
roof of the structure. in 2008, detailed seismic exploration
work of CDPM 2D was carried out by the Kazakh Geophysi-
cal Company LLP, as a result of which the geological struc-
ture in the area was clarified and structural maps were con-
structed for the target reflecting horizons. The inherited nature
of the territory development and the Late Hercynian time of
formation of local structures were confirmed with recommen-
dations for continued study of the Sultankuduk, Kashkynbay
and Kashkynbay Western, Zharkum, Kumyrly and Koskuduk,
Arykty and Anabay structures. The field seismic surveys of
CDPM 3D were carried out only in 2016 by the GEOKOM
LTD; the processing and interpretation of these materials was
carried out by the Professional Geo Solutions Kazakhstan
LLP in 2017. Thus, at the present stage, the field is character-
ized by rather low knowledge [Omu6ka! McTOYHUK CCBHLI-
KU He HaiiaeH.].

Fourthly, according to statistical calculations by special-
ists, the potential of the Shu-Sarysu basin is quite high.
However, their reliability requires confirmation through a
significant amount of complex geophysical work with delin-
eation of local objects and oil and gas exploration drilling
within them [[2]].

Finally, since the level of production of the Amangeldy
field does not ensure full utilization of the gas processing
facility, the Amangeldy Gas LLP subsoil user made the deci-
sion on additional exploration and commissioning of gas
fields that are small in size, and reserves that are located in
close proximity to the Amangeldy field. Such a field can be
considered the Arykty gas condensate field that is located
within the Moyynkum district of the Zhamby! region of the
Republic of Kazakhstan, 170 km north of the city of Taraz. It
was discovered and then opened in 1971. The field was stud-
ied in detail by CDPM 2D seismic exploration and its indus-
trial gas content is confined to the Lower Visean and Tour-
naisian stages of the Carboniferous and terrigenous deposits
of the salt-bearing Permian of the Muyunkum depression.
Studying the gas content of the Permian deposits was carried
out by structural prospecting, and of the Lower Carbonifer-
ous deposits by deep prospecting drilling. The deposits are
strata domed, tectonically shielded. The Upper Devonian and
Lower Permian reservoirs are represented by sandstones with
10-18% porosity, the Lower Carboniferous (Visean-
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Serpukhovian) ones are represented by fractured limestones
with porosity of up to 4%, the extraction and study of which
in modern conditions is the focus of the operator’s efforts.
The stock and published literature states that the Arykty gas
field is confined to a brachyanticlinal structure of a very
simple isometric shape complicated by faults (Figure 1, a).

Figure 1. Structural map (a) of the top of the Lower Visean
deposits and the result of seismic data inversion (b) superimposed
on the structural map

However, the observed well flow rates allow drawing some
conclusions about the non-anticlinal model of the field
[Omuoka! Ucrounnk cepuiku He Haiigen.]. Among the 8
deep exploration wells, gas inflows with flow rates from 10 to
70 thousand m3/day (from the Lower Visean horizon) were
obtained in wells 1, 6, and non-industrial inflows were ob-
tained in wells 2, 7. In the interval from 2016 to 2020, a weak
gas influx was obtained from well 101 that is located in the
dome of the structure. CDPM 3D seismic surveys carried out
in 2017 proved the optimal structural conditions for the loca-
tion of well 101 (Figure 1, a), which, however, was not con-
firmed by the results of dynamic analysis of seismic ampli-
tudes (Figure 1, b). Quite high production volumes were
shown by drilling wells 102 and 103 that were laid according
to the results of seismic studies (Figure 2), while it should be
noted that well 102 is located on the periphery of the structure.
Further drilling of several wells did not produce significant
flow rates. With such drilling results, it is obvious that for the
Arykty field, alongside with the structural factor, the facies
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distribution factor in the Lower Visean interval is no less deci-
sive, which makes it possible to characterize confidently the
deposits as non-anticlinal type traps [Ommoka! Ucrounux
CCHLJIKH HEe Haﬁaeﬂ.].

Figure 2. Seismic section along the well line. Wells with dif-
ferent initial flow rates are shown in red

The purpose of the presented study is to predict hydro-
carbon deposits in terrigenous reservoirs associated with
non-anticlinal traps based on reprocessing and reinterpreta-
tion of CDPM 3D seismic data.

The purpose was achieved by solving the following tasks:

1) analyzing the features of the reprocessing graph in the
conditions of the Arykty field;

2) studying the results of the analysis of elastic properties
at the level of the Serpukhov and Lower Visean reservoirs
based on pre-stack seismic inversion;

3) comparative analysis of the technology for predicting
reservoir properties from seismic data based on linear and
nonlinear prediction algorithms.

The basis for reprocessing and reinterpretation of the
2017 CDPM 3D seismic data was a high level of interference
of various natures and a low signal-to-noise ratio. To solve
these problems, there was used the Professional Geo Solu-
tions Kazakhstan LLP software package with special proce-
dures. A comprehensive analysis of testing results and care-
ful selection of parameters made it possible to select the
optimal sequence of the procedures used, which helped im-
proving the quality of the final results and solving the tasks
assigned to processors. Here there are considered some fea-
tures of the selected processing graph.

1. Noise attenuation. Low-frequency interference waves
were effectively suppressed by 3D procedures, linear noise
with the use of an FK filter, interference waves and random
residual noise with the use of the Omnis procedure in a cas-
cade version. Through extensive testing, as well as applica-
tion of the results to data from both the cross-matching,
CDPM and global removal domains, extensive attribute
analysis, and ongoing quality control, noise was successfully
suppressed.

2. The processes that consider the effect of surface condi-
tions. To perform more effectively the noise analysis and
multiple wave suppression, such procedures as surface-
consistent amplitude balancing (Scscale), amplitude scalars,
and deconvolution with different prediction intervals for the
upper target part of the data were widely used.

Since the work area is characterized by a complex geolog-
ical structure, four stages of speed analysis were performed in
the studied area. At the fourth stage, automatic high-density
velocity picking was used, which made it possible to obtain a
velocity function and to improve the quality of horizon trac-
ing. The analysis of kinematic corrections was carried out
over the area using the own software package, which made it
possible to select the most optimal speeds and to obtain a
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standard speed cube. Thanks to four stages of the speed anal-
ysis, the final kinematic corrections introduced resulted in flat
boundaries in the CDPM region, and ensured the construction
of an optimal image in the stacking region. A separate issue is
that of correcting residual statics. The adoption of the optimal
version for entering static corrections made it possible to
improve the quality of horizon traceability.

3. Improved representation of all the single waves and
identification of low-amplitude faults and other tectonic
disturbances. Isotropic pre-stack time migration with true
amplitude preservation using curved ray paths in travel time
calculations (TAPSTM) was used.

4. Interpolation in the CDPM area filled the “holes” and
qualitatively improved the data. This type of interpolation
made it possible to formulate full-fledged regular removal
plans.

5. Q-compensation. The use of phase Q-compensation
(before deconvolution) ensured that a wide spectrum of the
signal was obtained.

In addition to temporary processing, seismic data from
the Arykty site were processed using the GMDS technology.
The depth-velocity model was formed on the basis of seismic
velocities, tomography algorithms with calibration to the
velocity data available for that year in wells 8 and G-4.

Thus, special surface-matched procedures in addition to
various amplitude scalars and spectral balancing allowed for
improved dynamics and data quality.

The authors of the article would like to dwell on some
procedures for the dynamic interpretation of seismic data,
since their results are quite interesting from the point of view
of the stated purpose of the study. Synchronous pre-stack
inversion was updated to provide the comparative analysis
based on new well data, as this process produced results
related to longitudinal and transverse impedances, which are
directly related to the physical properties of the medium. The
2017-time cube was used as the source database.

All the present-day seismic inversion techniques use
momentum estimated from seismic data. The expected shape
of the seismic pulse can significantly affect the result of
seismic inversion and the subsequent assessment of the res-
ervoir properties. The resulting pulse is used to estimate
seismic reflection coefficients during the seismic inversion
process [[3]]. Since the amount of well data was limited, a
stable pulse was obtained based on a series of statistical
pulses dependent on offsets (angles) extracted from the angle
sums. When calculating the pulses for each angular sum,
decreasing the amplitudes with distance (angle) was consid-
ered. In general, the obtained pulses allowed obtaining good
correlation coefficients.

It is known that seismic data is characterized by limita-
tions in frequency band, which leads to decreasing the seis-
mic resolution of the record and quality, therefore, to limit
the results of inversion outside the seismic frequency band, a
low-frequency component is added to the data. To expand
the frequency range, log data (longitudinal component of
sonic logging), pre-stack time or depth migration rates, or
regional gradient are used. First, the log curves are processed
and edited to ensure an appropriate relationship between the
impedance curves and the desired properties. Then the curves
are converted to the time domain, filtered to fit the seismic
frequency band, corrected for wellbore effects, balanced and
quality classified.
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Although many geological structures can have similar
acoustic impedance characteristics, few geological for-
mations have the same combination of acoustic and shear
impedance properties to enhance interpretation. In this case,
the strategy is simple and formed by the experience of using
inversion results in similar geological conditions: decreasing
the longitudinal impedance within a homogeneous formation
can correspond to improving the reservoir properties, and in
the best case is a sign of hydrocarbon saturation.

In addition to acoustic impedance, shear impedance can
be obtained by using the pre-stack seismic resolution inver-
sion procedure. The inversion algorithm first estimates se-
quences of incident angle-dependent longitudinal wave re-
flection coefficients for the input partial sums. These are then
used in the full Zoeppritz equation (or the Aki-Richards type
approximation) to determine the reflection coefficients for
non-zero angles over a limited frequency band [[4]]. These
are then mixed with their low frequency counterparts taken
from the model. The approximate result is then improved by
performing a final inversion with respect to longitudinal
impedance, transverse/shear impedance and density, subject
to various constraints controlled by the interpreters. As a
result of synchronous inversion, cubes of longitudinal and
transverse impedances are obtained.

For the Lower Visean reservoir, longitudinal impedance
can be considered a good indicator, but the section contains
coals that are characterized by lower values. Therefore, a
more complicated parameter to calculate but at the same time
more informative, is the Vp/Vs ratio (Figure 3). It should be
noted that the superimposing between the properties of clays
and sandstones is equal to the standard deviation, i.e. the
superimposing is significant.

g (25 AP b

" owv UL |
Carbonates, clays, sandstone, coals

Figure 3. Result of analyzing elastic properties at the level of
the Serpukhovian and the Lower Visean reservoirs

As part of these studies, a neural machine learning proce-
dure was carried out. The basic element of classical neural
networks is the mathematical neuron [[5]-[6]], the formula of
which can be expressed as a nonlinear transformation of a
weighted sum of input signals using an activation function,
as shown in equation (1):

y=f(ELoXw) 1)

where n is the amount of neuron inputs, x; is the value of
the neuron input signals w; is weight coefficients, f() is the
nonlinear activation function, y is the neuron output value.
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A schematic representation of a classical neuron is pre-
sented in Figure 4, a.

The transformation function of input signals fi(x;) is spec-
ified as a numerical construction in the form of a table (ar-
ray) of pairs: the argument value is the function value.

Wy - weight coefficients (synapses)
Y - neuron output value

a)

The result of GIS
data interpretation

neural network

cross-validation
prediction of lithology
and elastic properties
seismic data \

seismic attributes

b)

Figure 4. Explanations on the use of neural machine learn-
ing: a) schematic representation of a classical neuron; b) predic-
tion of lithological and elastic properties using the Kolmogorov
proprietary neural networks

To train such neural networks, the technology is used that
has been developed on the basis of mathematical techniques
set forth in the Kolmogorov theorem using hybrid stochastic
optimization methods to increase the probability of finding
the global minimum of the objective function.

The neural network learning scheme for predicting the
target parameter is presented in Figure 4, b. For learning, an
array of pairs is determined: a reference well-seismic field in
a given window around the forecast point in the center of this
window (Figure 4, a). Such an array is determined for each
point located in the wellbore with known pore pressure val-
ues. The step along the wellbore should not be less than the
measurement interval of the seismic cube. If the cube has a
time scale, then the well must also be time referenced.

To predict lithological and elastic properties, one or more
seismic cubes can be used in the form of total and angular
sums or in the form of some attributes, including the results
of inversion transformations [[5]-[6]]. For the studied inter-
val of the Lower Carboniferous deposits, the cubes of porosi-
ty, longitudinal impedance, transverse impedance and their
ratio were calculated (Figure 5). They were selected based on
the results of petroelastic logging analysis, when it was con-
cluded that the ratio of longitudinal and transverse imped-
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ances was related to saturation and conditionally to well  production.
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Figure 5. Examples of neural network learning results at well points. The Vp/Vs parameter

For the subsequent comprehensive analysis, a comparison
was made of the target characteristics (petroelastic properties
and porosity) calculated with the use of the synchronous
inversion algorithm and neural network forecasting algo-
rithms [[7]-[8]], on the basis of which it was found that the
results of neural network learning have a number of ad-
vantages in terms of accuracy and resolution (Figure 6).

101
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Figure 6. Comparing the PIMP, Vp/Vs and porosity parame-
ters calculated by the synchronous inversion algorithm (red curve)

and machine learning algorithms (blue curve) with real original
logging curves

Thus, for the comprehensive analysis, the results of neu-
ral network learning were selected that not only had better
convergence in the absolute values of logging curves but also
had greater resolution (Figure 7, a-d).

Figure 7. Summary sections along the line of wells: (a) -
summary section of longitudinal impedance along the line of
wells (pre-stack synchronous inversion algorithm); (b) — summary
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section of longitudinal impedance along the line of wells (neuron
learning algorithmm); (c) — summary section of the Vp/Vs ratio
along the line of wells (synchronous inversion algorithm); (d) —
summary section of the Vp/Vs ratio along the line of wells (neu-
ron learning algorithm). In wells, color represents the ratio Vp/Vs

4, Conclusions

The studies carried out made it possible to identify a
number of shortcomings in performing inversion forecast
constructions in the process of comprehensive interpretation
of seismic data and measurement data in wells. All of them
are mainly associated with the presence of nonlinearity in the
connection of the seismic field with the predicted parameters
calculated in the wells.

1. A nonlinear distortion of the seismic signal associated
with the complexity of the upper part of the section and the
presence of distorting objects and factors (for example, salt
structures, fault zones, steeply dipping structures, layers with
increased absorption of seismic waves or with strong reflec-
tive properties, etc.).

2. The absence of theoretical developments on inversion
constructions under conditions of nonlinear distortions in
seismic fields.

3. The presence of complex nonlinear relationships be-
tween the distribution of seismic fields and elastic, filtration-
capacitance and lithofacies parameters in wells.

Considering these effects of seismic nonlinearity in clas-
sical inversion technologies is the main factor in the better
resolution of neural networks.

In addition, the proprietary technology used has the abil-
ity of neural network construction of a low-frequency model
based on a structural model and well data. This construction
is performed simultaneously with the use of seismic data to
predict well data. This also greatly improves resolution com-

pared to classical inversion, where the low-frequency model
often accounts for 90% of the re of the result.
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Angarna. Makanaga kapotax nepekrepiMer O0ipre MOI'T (xkammbl TepeHTIK HYKTeciHiH omictemeci) 3D ceficMUKaIBIK
JIepeKTepiH JMHAMHKAIBIK HWHTEpIpETalysiIay HOTIKENepl KapacThIpblUiagsl. ABTOpNApIbIH ajjblHAAa ApBIKTHI Ta3
KOHJICHCATTBI KEH OPHBI JKaFAalbIH/a HEHPOH/IBIK OKBITY TEXHOJIOTHSCHI MEH >KUHAKTaJIFaHFa JeWiH CeCMUKAIBIK HHBEPCUS
HOTWDKEJIEPIH CalIbICTRIPY MiHJETI TypaAbl. byFaH 3epTTey aiiMarbIHBIH TOMEH CEHCMUKAIIBIK 3€pTTeNyl XKoHe aiMaKThIH MyHal
MEH Ta3JIblH OOJDKaMabl INEpCHEKTUBAJAphl JKOHE JAWHAMUKAIBIK WHTEPIpPETalMsHbIH Oenrim Oip mpoleaypachlH TaHIay
KPUTEPHHJIEPIH 3epTTey KasKeTTuliri Heri3 Oomapl. OckiFaH OaiIaHBICTBI Ka3ipri yakbITTa T'€OJIOTHSUIBIK Oapiay cajachblHIa
CTaHAApPTTHl HMHTEpHpeTanus Tpaduri MeH HEHpOHABIK MAaIIMHAJBIK OKBITY IIeHOepiHae OelceHi KOoJIJaHbIIaThIH
JKMHAKTaJIFaHFa JISWIHT HHBEPCHS apachIHIaFbl CANIBICTHIPMAJIbI Tajlay TYPFBICBIHAH APBIKThI I'a3 KOHJIEHCATHI K€H OPHBIHBIH
KYpPBUTBIMBI MEH MYHaii-Ta3bUIBIFBIH KapacThIpyFa opeKeT skacanapl. JKypri3inres 3epTTeynepiH ©3eKTUIriHiH Heri3aeMeci
’KaHa YHFBIMaJap/bIH KOHE 3aMaHayH KapoTaX JAEPEKTepiHiH O0IIybl, CHHXPOHABI HHBEPCHUS HOTIKENIEPiH KUHAKTAayFa JeiiH
JKaHAPTY KOHE CAIBICTHIPY MYMKIHITi, HSHPOHJBIK OKBITY JITOPUTMJEPIH ChIHAKTAH OTKi3y MYMKIHIIr1 OOJBINT TaObLIAIbI.
JKyprizinren 3epTreyiep ApBIKTHI K€H OpHBI JKaFJalbIHIa MAIIMHAIBIK OKBITYIbI 0acklM TaimanaHy KpHTEpHHIIEpiH Oedimn
KepceTyre, KUMaHbIH OHIMII OejiriH KypaiThIH Tay >KBIHBICTAPBIHBIH IIIKI KYPBUIBIMBIHBIH €pEKIIeNIKTepiHe »KaHa
KO3KapacIieH KapayFa, )KHHAKTaJIFaHFa JIeHiH CeCMMKaJbIK MHBEPCHSMEH CaJIbICTBIPFaH/1a MallMHAIIBIK OKBITY HOTHIKEIEPiHiH
APTHIKIIBIIBIKTAPBIH (PU3UKAIIBIK TYPFBIIAH KOPCETyre MYMKIHAIK Oepi.
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CpaBHHTEIbHBIH aHAJN3 TEXHOJOTHU IPOTHO3MPOBAHUA CBOWCTB
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AHHoTauus. B cratbe paccMaTpuBaIOTCS pe3ynbTaThl JUHAMUYECKOH MHTeprperanun ceiicMnaeckux ganasix MOI'T 3D
B KOMIUIEKCE C KapOTaXXHBIMU JaHHBIMH. [lepe]] aBTopaMu CTOsIa 3aja4a CpaBHEHUs PE3yJIbTATOB CEHCMHUYECKONW HHBEPCHH
JI0O CYMMHPOBaHUS ¥ TEXHOJIOTUH HEHPOHHOTO O0YyYEHHS B YCIOBUAX Fa30KOHAEHCATHOTO MECTOPOKAEHHsT APBIKTEL. OCHOBa-
HHEM 3TOMY IOCITY>KHJIa ¥ HU3Kas CeCMUYecKasi N3yUYeHHOCTh paiioHa UCCIIEeI0BaHUM, U JOCTATOYHO XOPOLIHE IPOrHO3HUpYe-
MblI€ NEPCIIEKTUBBI HE()TEra30HOCHOCTH PErHOHA, U HEOOXOIUMOCTh U3yUYCHHUs] KPUTEPUEB BbIOOpA TOW WIIM MHOM IPOLETyphI
JUHAMHYECKOW MHTeprperanuy. B aToil cBs3u Oblna MpeAnpHHSATA MOMBITKA PACCMOTPETh CTPOEHHE U HEPTEra3oHOCHOCTb
ra30KOHEHCATHOI'O MECTOPOXKJICHUSI APBIKTHI C TOUKU 3PEHHS CPAaBHUTEIHHOTO aHajIM3a MEXIy MHBEpPCHEH 10 CyMMHUpOBa-
HHS, KOTOpasi Ha JaHHBIi MOMEHT B Ie0JIOrOpa3BeJOYHON OTpaciM aKTUBHO HCIIOJIB3YeTCS B paMKaxX CTaHIapTHOTrO rpada
UHTEPIPETALNH, 1 HEUPOHHOT'0 MAIMHHOTO 00y4eHust. OO0CHOBAaHHUEM aKTYallbHOCTH BBITIOJIHEHHBIX UCCIICOBAHUI SBIISETCS
HaJM4YKMe HOBBIX CKBRXKUH M COBPEMEHHBIX JaHHBIX KapOTaXa, BO3MOXKHOCTh OOHOBJICHHUS M CPABHEHUSI PE3YJIbTATOB CHHXPOH-
HOW MHBEPCUHU IO CYMMHPOBAHHsI, BO3MOXHOCTh anpoOalii alrOpUTMOB HeWpoHHOTO 00yueHus. [IpoBeneHHbIe Hccae0Ba-
HUSI TIO3BOJIMIIM BBIJICIUTh KPUTEPUHU MIPEUMYILIECTBEHHOTO MCIOIb30BAHUS MAIIUHHOTO O0YYEHHS B YCIOBHUSIX MECTOPOIK/IC-
HUSI APBIKTBI, TI0-HOBOMY B3TIISIHYTh HA OCOOCHHOCTH BHYTPEHHETO CTPOCHUSI OPOJI, CIIATAIOIIUX MMPOJAYKTUBHYIO YacTh pa3-
pe3a, pusnueckn mokasaTh MPEUMYIIECTBA Pe3yIbTATOB MAIIMHHOTO 00YUYEeHHUS] B CPABHEHHUHU C CEHCMUYECKON MHBEpCHUEH 10
CYMMHPOBaHHSI.

Knrouesote cnosa: cazokondencamuoe mecmopooicoenue Apvikmot, LLy-Capwicyiickuii 0cadounslii 6accelit, OUHAMUYecKas
unmepnpemayus, HeUPOHHble CeMuU, CeUCMULECKas UHBEPCUsL 00 CYMMUPOBANUSL.
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