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FEASIBILITY STUDY OF SEISMIC AVO-INVERSION
AND SEISMIC INVERSION CAPABILITIES IN CONDITIONS
OF ACOUSTICALLY WEAK-CONTRAST RESERVOIRS AND HOST ROCKS

Purpose. To improve the accuracy of lithotype classification and reduce uncertainty in hydrocarbon prospecting
predictions under conditions of weak contrast in the elastic properties of reservoirs and the surrounding rock by test-
ing a probabilistic approach to seismic data interpretation.

Methodology. The study applies a technological approach that includes:

1. Constructing probability distribution functions for lithotypes based on lithological trend data from wells.

2. Using inversion to create cubes of elastic properties and their further analysis using Bayes’ principle.

3. Lithotype classification based on the probabilistic approach by aligning inversion data with probability distri-
butions.

Findings. High-resolution seismic data processing was carried out successfully, which ensured their high resolu-
tion. Elastic property volumes were obtained and used to assess the probability of various lithotypes. The Bayesian
approach to lithotype classification was implemented, demonstrating improved interpretation accuracy in conditions
of low elastic property contrast. Promising structures were identified, confirming the effectiveness of the proposed
approach in complex geological settings.

Originality. A probabilistic method for seismic data analysis was tested, based on the integration of probability
distribution functions and inversion data. This methodology allows for accounting for lithological variability and
uncertainties during interpretation, representing a novel approach for conditions of low elastic property contrast.

Practical value. The developed methodology can be applied in hydrocarbon exploration and field development
when reservoir and host rock physical properties exhibit weak contrast. It helps reduce geological risks, optimize drill-
ing site selection, and enhance the economic efficiency of geological exploration.
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Introduction. For the economy of the Republic of
Kazakhstan, the current priority is not only the discov-
ery of new oil and gas fields but also maintaining the
production levels of hydrocarbon resources. The Caspi-
an Sea remains a particularly important region for oil
and gas operations, as experts believe the region cur-
rently holds significant untapped potential.

Over the past 30 years, the Caspian region has be-
come one of the largest hubs for significant hydrocarbon
reserves, influencing the development prospects of the
oil and gas sector and attracting attention from the inter-
national scientific community and major oil companies.
These companies continue to show significant interest
in participating in joint projects and investing in oil and
gas ventures in Kazakhstan.

Despite the interest of the state and foreign investors
in the Caspian Sea, the region has proven challenging in
terms of environmental conditions and resource valida-
tion. For instance, previously considered promising
structures such as Kurmangazy and Satpayev turned out
to be less successful. In October 2019, the NCOC con-
sortium abandoned plans to develop and returned the
Kalamkas-Sea field to Kazakhstan, and Shell also an-
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nounced its withdrawal from the Khazar field develop-
ment project. These decisions were attributed to the low
profitability of the projects. These facts highlight the
complexity of geological exploration in the area and the
region’s limited study level for hydrocarbon deposit
identification.

To maintain the region’s attractiveness to investors,
it is necessary to consider the experience of drilling with
negative results. Although the Caspian region, including
its Kazakh sector, has a sufficient number of structural
targets, the average geological risk is about 20 %. This
means that only one out of five structures may be suc-
cessful, while the other four may be “dry”. Thus, geo-
logical exploration in the Caspian Sea requires signifi-
cant investments, and the cost of unsuccessful drilling
can reach tens of millions of dollars [1, 2].

Given the high drilling costs in this region, prioriti-
zation of structures by geological risk should be based
on available geological and geophysical data. This in-
cludes utilizing advanced algorithms for seismic data
analysis to better assess the potential of each structure.

Initial data and methods. The study area is located in
the oil and gas-bearing North Caspian, within Kazakh-
stan’s sector of the Caspian Sea. The initial milestone in
studying the area’s geology was the establishment of the
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state enterprise “KazakhstanCaspyShelf” in 1993, later
transformed into a consortium. Between 1994 and 1997,
the consortium successfully implemented a state pro-
gram of geophysical surveys on Kazakhstan’s shelf,
shooting over 26,000 square kilometers of 2D seismic
profiles. A sparse profile network with a density of
16x16 km and 8 x 16 km was used. As a result, structures
like Kashagan and Kalamkas-Sea were identified, which
were subsequently considered significant hydrocarbon
deposits [3—5].

From 2009 to 2015, 2D seismic surveys were con-
ducted in the study area. The purpose of some surveys
was to prepare for exploratory drilling on previously
identified local structures (1,482.65 linear km), while
others aimed to refine the geological structure and detail
the most promising structures (additional marine seis-
mic surveys covering 714.3 full-fold kilometers). In
2016, localized areas underwent 3D seismic surveys,
covering 606.5 linear kilometers.

As a result, due to several factors, the study area is
characterized by relatively low geological and geophysi-
cal exploration, particularly in terms of drilling, which
does not allow for reliable modeling of geological struc-
tures and assessment of oil and gas potential.

In tectonic terms, the study area is located in the
southern part of the Pre-Caspian Basin, within the zone
of ancient collision between the oceanic crust of the
southern East European Plate and the paleo-island arc
of the Scythian-Turan Plate, which occurred during the
Hercynian orogeny [6, 7]. The investigated region en-
compasses the junction of the Pre-Caspian Basin and
the Karpinsky Ridge, making it particularly interesting
in terms of geological structure and hydrocarbon poten-
tial (Fig. 1).

According to several researchers, the Karpinsky
Ridge is a unique geostructural feature formed at the
junction of two platforms of different ages (the East Eu-
ropean and Scythian-Turan platforms) and two hydro-
carbon-bearing provinces (the Pre-Caspian and North
Caucasus-Mangyshlak provinces) [§—10]. To the east of

the Karpinsky Ridge lies a similar feature — the Buzachi
Arch. While the Karpinsky Ridge is well-studied within
the territory of Russia, it remains poorly explored in Ka-
zakhstan.

Geological surveys indicate that the northern Cas-
pian region has a complex geological structure compris-
ing various stratigraphic units formed during different
geological epochs. Both marine and continental depos-
its are present in this area. The geological section of the
region features a wide range of deposits spanning from
the Paleozoic to the Cenozoic. Hydrocarbon reserves
have been confirmed in both Paleozoic and Meso-Ce-
nozoic deposits, highlighting their productivity across
different stratigraphic horizons (Fig. 1).

Mesozoic and Cenozoic sediments form the plat-
form cover that overlays Paleozoic and Permian-Triassic
rocks. The tectonic features of the platform cover are
largely shaped by active salt tectonics, which are partic-
ularly prominent along the southern boundary of the
Pre-Caspian Basin.

The reservoirs in the studied region include both
carbonate-terrigenous Paleozoic deposits and terrige-
nous Meso-Cenozoic deposits, indicating substantial
potential for hydrocarbon exploration and development
in this area [11].

The proposed technological approach is aimed at in-
terpreting Meso-Cenozoic deposits, as they are more
accessible for drilling. While Paleozoic deposits are also
drillable, their economic viability depends on the size of
the accumulation rather than the heterogeneity of the
section.

The primary tool for lithological analysis of seismic
data presented in this study is pre-stack inversion (in the
AVO domain), which is based on the contrast in elastic
properties between reservoir and non-reservoir rocks, in
this case, between sandstones and shales [12]. Accord-
ing to borehole data, the most promising Mesozoic in-
tervals — the Cretaceous and Jurassic — do not always
exhibit contrasting elastic properties. Fig. 2 shows the
dependency graphs of elastic properties (P-wave imped-

Scythian Platform

Prikum-Tyulenev Step - -
Terek-Caspian Trough ‘ Karpinsky Ridge
crex--aspian Trough _East Tyulenev Depression

East European Platform

Pre-Caspian Basin

[T |

Pg,,

o

[r ]

K
| 1, K,

3

Ng,, Ng,-Q C-P
Ne, | Ar RPZ

Fig. 1.Geological cross-section of the collision zone between the Scythian-Turan Plate and the East European Plate
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Fig. 2. Statistical distribution of elastic properties in the Mesozoic section:
a — North Caspian (south of Precaspian Basin); b — Mid Caspian (Mangyshlak, Buzachi)

ance and V,/V; ratio) for two distant regions: the north-
ern Caspian-southern Pre-Caspian Basin (Fig. 2, a) and
the central Caspian-Mangyshlak region (Fig. 2, b).

The analysis of the graphs indicates either an elevat-
ed impedance of Cretaceous sandstones compared to
shale impedance or a close range of their values. The
Jurassic section also demonstrates significant overlap in
impedance. This situation arises in cases of sandstone
clayification or the influence of cementation. Condi-
tions of weak contrast between reservoirs and surround-
ing rocks are widespread across the vast territories and
basins of Kazakhstan, posing a challenging factor for li-
thology evaluation using seismic data.

The article discusses the practical application of a
probabilistic approach in the analysis of seismic data
and inversion results. High-quality processing is re-
quired to obtain seismic data with a broad range of off-
sets and high resolution [12]. Deterministic inversion
was also performed, as this procedure allows predicting
the volumetric distribution of various petrophysical pa-
rameters of productive formations in interwell space us-
ing physically and mathematically sound algorithms.

The probabilistic approach to analyzing seismic data
and inversion results involves a comprehensive exami-

nation of regional wells to understand the behavior of
elastic properties [13].

The authors of the article have previously noted that
to achieve high-quality reservoir identification against a
low-contrast background of surrounding rocks, seismic
data processing must be performed at a high level. This
includes achieving 3D data with a high signal-to-noise
ratio and maximum horizontal and vertical resolution
[14]. The main parameters of field acquisition are pre-
sented in Table 1.

The processing flow includes kinematic proce-
dures (such as data quality assessment, geometry as-
signment, compensation for spherical divergence,
velocity analysis, etc.) and dynamic procedures (such
as noise suppression, multiple wave suppression, sur-
face-consistent amplitude correction, surface-con-
sistent deconvolution, etc.). A separate stage of the
processing flow consists of migration transforma-
tions, which were performed in the pre-stack do-
main.

During the seismic data processing, multiple waves
were suppressed, which significantly contributed to en-
hancing the low-frequency component of the amplitude
spectrum of the data.
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Table 1
Field seismic acquisition main parameters
I. Pattern parameters
1 | Full fold 168
Fold in the direction of receiver lines 14
(RL)
Fold in the direction orthogonal to RL 12
2 | Binsize, m X m 25 %25
Bin size along receiver lines (RL), m 25
Bin size orthogonal to RL, m 25
3 | Number of receiver lines (RL) in the 6
template
4 | Number of receiver points (RP) 168
per receiver line
5 | Spacing between receiver points (RP) 50
on RL, m
6 | Interval between receiver lines, m 300
7 | Channel distribution 84—0—-84
8 | Offset distribution, m 4,175—0—4,175
9 | Maximum value of minimum offsets, 389
m
10 | Maximum “source-receiver” offset, m 6,011

Results. In this study, seismic data were processed
using a wide range of modern procedures, both in the
time and depth domains. The application of advanced
techniques in different sorts allowed for the effective
suppression of linear noise as well as low-speed, low-
frequency noise observed at shallow depths. Special at-
tention was given to the suppression of multiples to im-
prove the reliability of constructing a depth-velocity
model in the subsequent processing stages in the depth
domain and refining the structural map on depth sec-
tions. As a result of the processing, a conditioned data-
set was obtained for structural and dynamic (inversion
transformations, AVO analysis, etc.) interpretation. The

seismic data demonstrate high resolution, with dynamic
reflection horizons clearly defined and well-traced
across various structural levels.

To implement the principles of probabilistic inter-
pretation, elastic property cubes were initially obtained
based on inversion algorithms.

The probabilistic approach is based on Bayes’ theo-
rem, also known as Bayes’ formula, which is a key theo-
rem in elementary probability theory. Using this ap-
proach, one can recalculate the probability of a specific
event by considering both prior data and new observa-
tions. Bayes’ formula is based on the concept of condi-
tional probability, which represents the probability of
one event occurring given that another event has already
occurred.

With Bayes’ formula, we can estimate the probability
that a particular event was caused by a specific reason.
Bayes’ theorem reflects the relationship between the
probability of event A and the probability of event B, the
conditional probability of event A occurring given
event B, and the conditional probability of event B oc-
curring given event A. Suppose the prior probability of
an oil-saturated sandstone is 30 %. We also have infor-
mation that the probability of a good reservoir in the
area is 50 %. It is also evident that with 100 % oil-satu-
rated sandstone, the probability of good reservoir prop-
erties is 100 %, because an oil-saturated reservoir with-
out good reservoir properties does not exist.

In the given example, the Bayesian approach is as fol-
lows: P(A) = probability of oil-saturated reservoir = 30 %;
P(B) = probability of reservoir = 50 %; P(B|A) = probabil-
ity of a reservoir given oil-saturated sandstone = 100 %.

If drilling results show a reservoir with good elastic
properties, it is necessary to update the probability of
oil-saturated sandstone. The formula used to solve this
task is

P(A| B) = P(4) - P(B| A)/P(B),
where the updated probability of oil-saturated sand-

stone is the initial probability of oil-saturated sandstone
multiplied by the probability of a good reservoir given
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Fig. 3. Example of seismic data
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oil-saturated sandstone, divided by the probability of a
good reservoir. That is, %

(30 - 100) = 50 = 60.

Ultimately, considering the presence of a competent
reservoir, the probability of encountering oil-saturated
sandstone is 60 %.

Discussion. Bayes’ principle in the interpretation of
seismic inversion results, it is necessary to construct
probability distribution functions for each lithotype
based on well log lithological trends (Figs. 2, 4). These
functions depend on three key parameters: depth, lon-
gitudinal impedance, and the ratio of longitudinal and
shear wave velocities (V,/V;). Depth determines the
position of the trend, the central value of the trend
characterizes the main range of values, and twice the
standard deviation reflects the spread of values around
the central trend. This approach allows for accounting
for variations in the elastic properties of reservoirs and
host rocks depending on depth, which is particularly
important for interpreting complex geological struc-
tures [13].

After constructing the probability distribution func-
tions, the values obtained from seismic data inversion

Mean Trend This single trend defines a Vp

distribution at a given depth
N 2 Std. Dev.

TVDBML Depth

Vp

Fig. 4. The principle of transforming depth lithological
trends into probability distribution functions

are compared with the probabilistic distributions for the
corresponding depth [15—17]. For example, in Fig. 4,
the process of classifying a single inversion value for a
depth of 900 meters is shown. The distance from the ac-
tual inversion value to the center of each class on the
distribution function determines the probability that
this value corresponds to a specific lithotype. In this ex-
ample, the inversion value is closest to the water-satu-
rated sandstone, giving it the highest probability (55 %),
followed by clay (40 %), with the remaining 5 % distrib-
uted among other lithotypes.

This classification scheme, although presented in a
simplified form, requires the use of several parameters in
practice to improve accuracy. In addition to impedance,
the V,/¥; ratio plays an important role, as well as depth,
which is taken into account when constructing probabil-
ity distributions. Thus, the three-dimensional array of
inversion results, including cubes of longitudinal im-
pedance and V,/V; ratios, is transformed into probabi-
listic values for lithotype classes.

This approach not only allows for the classification
of rock types considering uncertainty but also enables a
more accurate interpretation of seismic data, especially
in conditions of weak contrast in elastic properties [18].
The use of Bayes’ principle in interpreting inversion re-
sults helps improve the quality of predictions and reduce
risks when drilling exploration wells.

Conclusion. The application of the probabilistic ap-
proach to interpreting seismic data in conditions of weak
contrast in the elastic properties of reservoirs and host
rocks is a key step toward improving the accuracy of
lithotype classification. This method accounts for inter-
pretation uncertainties, reducing the risk of incorrect
conclusions and errors in evaluating geological character-
istics. An important part of this approach is the construc-
tion of probability distribution functions based on well log
lithological trends. These functions help more accurately
describe the probabilistic distribution of lithotypes, based
on data obtained from seismic inversion.

The principles of the Bayesian approach to inter-
preting seismic inversion results have been success-
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fully applied in the work by M. G. Lamont and co-
authors [13], where a technological flow for identify-
ing gas sandstones is presented. In their paper,
M. G.Lamont and colleagues emphasized that the
goal of quantitative interpretation is to predict lithol-
ogy and fluid saturation in the inter-well space. This
process should rely on all available data, rather than
considering well and seismic data separately. The vari-
ous geological data play a crucial role in selecting in-
formative seismic attributes and obtaining reliable in-
versions. Throughout all stages of the analysis, uncer-
tainty must be taken into account in order to assess
risks and increase confidence in the resulting predic-
tions. The use of a probabilistic approach allows for
the inclusion of all relevant data, such as geological
model features, into a probabilistic forecast that ac-
counts for uncertainty and quantitatively evaluates
risk. The work by M. G. Lamont and co-authors was
conducted for the Mungaru formation, which is one
of the main exploration targets in the Carnarvon Basin
on the shelf of Western Australia. The success of this
study lies in the identification of new gas-bearing
sandstones based on the probabilistic approach. It is
important to note that gas saturating sandstones often
forms an acoustically contrasting environment, which
significantly simplifies the interpretation task. How-
ever, in this study, the main focus is on weakly con-
trasting boundaries, which increases uncertainties in
data interpretation compared to the results presented
in the study by M. G. Lamont, et al. [13].

The seismic section shown in Fig. 3 primarily re-
flects the structural features of the studied region. Two
structures are identified on the section, one of which has
been studied through drilling. The article analyzes the
possibility of using data from this well to extrapolate to
the neighboring structure or adjacent area. The goal is to
assess the probability of reservoir presence, and ideally,
to determine fluid saturation.

Seismic inversion results typically do not provide a
definitive answer, but the use of probabilistic classifica-
tion of inversion products allows for an assessment of
the likelihood of detecting various lithotypes and their
saturation. If, based on the seismic section data, the
presence of a second structure is confirmed in addition
to the already studied structure, the analysis of the elas-
tic properties of rocks, conducted based on the available
well data, reveals probabilistic dependencies between

lithological characteristics, fluid saturation, and inver-
sion results.

The conclusions obtained for the new structure indi-
cate that, in addition to the positive structural factor, it
is characterized by favorable elastic properties, suggest-
ing the likelihood of a reservoir. Furthermore, the prob-
abilistic interpretation demonstrates potential hydrocar-
bon saturation in the form of oil and gas (Fig. 3).

The proposed approach is particularly important
when analyzing series of geological objects formed by
anticline traps, where a decision must be made regard-
ing the priority of drilling structures. In the case of a se-
ries of anticlines, the considered structure is distin-
guished by lower risks due to a combination of positive
factors: favorable elastic properties identified during in-
version and the results of probabilistic interpretation.
This makes it more promising for further exploration
and development of hydrocarbon fields, significantly in-
creasing the reliability of seismic data.

Like any method of quantitative interpretation, the
presented approach is based on a number of key factors
that determine its effectiveness and reliability. First and
foremost, it depends on the quality and completeness of
the initial data. This includes the availability of high-res-
olution well logs, their accurate and comprehensive pet-
rophysical interpretation, as well as proper integration
with lithological and fluid characteristics. The quality of
field seismic data acquisition also plays a significant role
— the choice of optimal acquisition parameters (resolu-
tion, frequency range, and the geometry of source and
receiver placement) directly impacts the final result.
Equally important is the quality of subsequent seismic
data processing, which should preserve amplitude, phase,
and frequency composition, ensuring precise correlation
between seismic responses and geological features.

Alongside this, the elastic properties of rocks them-
selves are of crucial importance — specifically, the de-
gree of physical contrast between different lithotypes
and fluid-saturated zones. The greater the difference in
elastic parameters (V,, V,, density), the more reliably
they can be differentiated using seismic methods.

A key aspect of modern quantitative interpretation
approaches is accounting for depth trends in the varia-
tion of rock physical properties. Incorporating informa-
tion about trends with depth not only improves the pre-
diction of saturation and lithology but also significantly
reduces the uncertainty of results. This is especially im-
portant when analyzing poorly studied intervals where
direct well data are absent.

The use of statistical methods for studying elastic
properties, including stochastic modeling and Bayesian
approaches, broadens forecasting capabilities. Such
methods allow for the consideration of parameter vari-
ability within the studied area and the prediction of res-
ervoir properties that have not yet been encountered
through drilling. This applies both to deeper formations
and intervals that differ in porosity and fluid saturation
from those already observed in wells. Therefore, quanti-
tative interpretation involving depth trends and statisti-
cal estimates becomes a powerful tool for assessing geo-
logical uncertainty and making informed decisions dur-
ing drilling.

However, the quantitative use of depth trends in seis-
mic data interpretation significantly increases their pre-
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dictive value and narrows the uncertainty of results.
Studying elastic properties of rocks using statistical
methods enables the inclusion of the potential to predict
parameters not yet determined by deep drilling, as well
as the expected variability of physical parameters. This
concerns both deeper formations and rocks that differ in
porosity and fluid saturation from those encountered so
far in wells.

The practical application of the probabilistic seis-
mic data analysis and inversion methodology is espe-
cially important when evaluating reservoirs in condi-
tions of low contrast in elastic properties. In such sit-
uations, traditional approaches may yield less accu-
rate results, while probabilistic analysis provides more
accurate forecasts of reservoir distribution and their
characteristics. This approach is a valuable tool for
the exploration and development of oil and gas fields,
increasing the likelihood of successful drilling and
optimizing mineral resource exploration processes.
Future research may focus on improving probabilistic
classification models and adapting them to various
geological conditions, with the presented interpreta-
tion technology being adaptable to other oil and gas
fields.
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Mera. IlinBuilieHHsI TOYHOCTI Kjaacudikalii JiTo-
TUIIIB i 3HMKEHHST HEBU3HAYEHOCTI MPOrHO3iB HAPTO-
ra30HOCHOCTI B yMOBaXx CJIa0KOTO KOHTPACTY MPY>KHUX
BJIACTUBOCTEI KOJIEKTOPiB i BMilllyBaJbHOI MOPOAU Ha
OCHOBI arpo0aliii WMOBiIpHiICHOTO MiAXomy IO iHTep-
nperaiii ceiCMiUHUX TaHUX.

Metomuka. ¥ poOOTi 3aCTOCOBAHO TEXHOJIOTIUHUIA
MiaXima, 1110 BKJIIOYAE:

1. TloGynoBy (pyHKILii po3nonilly MMOBipHOCTeM
JUISL TITOTUIIIB HA OCHOBI TAHUX MPO JITOJOTiIYHI TPEH-
TV CBEPJUTOBMH.

2. BukopucTtaHHsI iHBepcii ISl CTBOPEHHSI KyOiB
MPY>KHUX BJIACTUBOCTEH i iX MOJANIBIIOTO aHaNi3y 3a
norioMoroto npuHuuny baiieca.

3. Knacudikariito JiToTUmiB 3a HMOBIpHICHUM
ITiTXO0M Ha OCHOBI Y3TrOIKEHHS TaHUX iHBEPCii 3 po3-
MoJiJlaMy MOBIpHOCTEIA.
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PesymbTaTt. BrkoHaHa sikicHa oOpoOKka ceificMiu-
HUX JaHUX, 110 3a0e3rnedymsia iX BUCOKY PO3IUIbHY
3naTHICTh. OTpUMaHi KyOW TIPY>KHUX BJIACTUBOCTEN,
BUKOPHUCTAHI JJIsI OLIIHKY MMOBIPHOCTI HassBHOCTI pi3-
HUX JiTOTUIIB. PeaizoBaHo 0ail€eCiBCHKMIA ITIXIiO IO
kiacudikallil JiTOTUMIB, IO MPOAEMOHCTPYBAB IMiIBU-
IIEHHS TOYHOCTI iHTepIpeTallii B yMOBaX HU3bKOTO
KOHTpacTy MPYXHUX BJIacCTUBOCTeli. BusiBieHa rmep-
CMEKTUBHICTb PSIAY CTPYKTYP, 11O MiATBEPIXKYE edek-
TUBHICTb 3alPOIIOHOBAHOTO MiAXOMY A0 PO3POOKHU PO-
JIOBUI BYTJIEBOJIHIB Y CKJIA[IHUX T€OJOTIYHUX YMOBaX.

HaykoBa HoBHM3HA. ATpPOOOBaHO MMOBIpHICHUIA
METOJl aHaJjli3y CeMCMiYHUX IaHUX, 3aCHOBAHMUU Ha
MoEeTHAHHI (QYHKIII po3Ioniay HMOBipHOCTeH i ma-
HUX iHBepcii. MeTonuKa n03BOJISIE BpaxyBaTU Bapia-
TUBHICTb JITOJOTIYHUX XapaKTepUCTUK i HEBU3HAUe-

HOCTIi MiZl Yyac iHTepnpeTalii, 1110 € CyYaCHUM MiIX0-
JIOM [IJISI YMOB CJTaOKOTO KOHTPACTY MPYKHUX BIACTH-
BOCTEM MOpi.

IIpakTnyna 3HaummicTb. Po3poOiieHa MeTommka
MOXKe OYTM BUKOpUCTaHa MPpU PO3BiALi i1 po3poOlii po-
JIOBUII BYTJIEBOJIHIB 32 YMOB CJIa0OKOTr0 KOHTpACTY (i-
3UYHUX BJIACTUBOCTEN KOJIEKTOPIB i BMilllyBaJIbHOI 1O~
ponu. BoHa mo3BosIsie 3HMKYBATH TE€OJIOTIYHI PU3UKH,
ONTUMI3yBaTU BUOIp OUISTHOK [U1s1 OypiHHS ¥ IMTigBUIITY-
BaTU €KOHOMiUHY €(eKTUBHICTb Te0J0ropo3BiayBab-
HUX POOIT.

KmouoBi cioBa: podosuusa eyenesoduie, dunamiyna
inmepnpemauis, ceiicmiuna ineepcis, QyHKuii po3nodiny
UMOBIpHOCMI, KOAEKMOpP
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