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ABSTRACT

Purpose. The purpose of the work is to study the system corporate features of electric-power consumption systems,
the formation of applied scientific and methodological support, as well as economic and mathematical modeling tools
to analyse the cost characteristics of the electric-power consumption.

Methods. The research is based on the use of laws, patterns and categorical set. In the course of scientific research,
the general scientific methods were used (comparison, generalization, analogue method, structural analysis and syn-
thesis), methods of logical-theoretical analysis and special economic-mathematical methods. The official documents
that reflect and regulate certain aspects of the power consumption system in the acquisition, processing and presenta-
tion of information were the normative basis of research. The materials of scientific conferences and seminars, the
resources of the global Internet information system, the information from the State Statistics Service of Ukraine were
used as information sources. The theoretical basis of research is confirmed by scientific works of domestic and for-
eign researchers in the field of power supply in a transition economy. The complex of regression and index methods,
as well as models of electric-power consumption analysis are used to determine the transformational changes in the
components of electric-power consumption.

Findings. The parameters have been analysed of electric-power consumption in iron-ore enterprises of the Kryvyi
Rih region. The process has been investigated of forming a system of models for solving the problem of the cost
characteristics optimization of electric-power consumption. The system corporate features have been determined of
the power consumption systems in iron-ore enterprises of the Kryvyi Rih region. The tools set has been formed of
economic and mathematical modelling in order to analyse and assess the cost indicators of power consumption sys-
tems. The harmonization of modelling methods made it possible to determine the cost characteristics and prove the
rationality of using the models, calculate the effective resources assignment, and make recommendations in accord-
ance with rational management decisions on the formation of electric-power consumption.

Originality. An innovative integrated approach to the formation of corporate models of electric-power supply sys-
tems has been proposed, which uses the index methodology in combination with the least modules methods. This
approach allows to optimize electric-power costs and ensure rational management of electric-power consumption.

Practical implications. The formation of corporate models is the basis for further research and the construction of
multifactorial regression models, as well as models to predict the electric-power consumption. Practical experience in
the use of the proposed methodology has proven its effectiveness in making management decisions to ensure optimal
electric-power consumption characteristics.
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1. INTRODUCTION

One of the most important conditions for an effective
economic growth is to improve the management of elec-
tric-power consumption, to construct a rational structure of
the cost components of power supply. To ensure the effec-
tive functioning and development of the management
mechanism for electric-power consumption, it is advisable

to use an adequate system of models that takes into ac-
count the complexity and high dynamics of the electric-
power supply systems at mining enterprises, and provides
the ability to conduct relevant research (Sinchuk, Guzov,
Parkhomenko, & Rozen, 2013; Sinchuk et al., 2016).
Deepening the processes of market transformations in
Ukraine increases the dependence of their performance
on the proportions of the energy resources distribution in
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the regions’ economy, the dynamics of their long-term
balance. Undoubtedly, the development and use of alter-
native energy sources is of justifiable scientific and prac-
tical interest. The studies cited in (Farret, & Simoes,
2006), point out that the problem of using such electric-
power is a necessary measure.

The formal analytical models of electric-power sup-
ply systems are an information display of real objects,
therefore their analysis is undoubtedly closely related to
the management processes of electric-power consump-
tion, which can be considered a set of operations and
information conversion procedures to ensure rational
management of energy resources. Currently, the use of a
formal and analytical methodology provides a unique
insight into the basics, models and methods of multi-
criteria decision-making assistance (Mareschal, 1988).
The incompatibility principle, formulated by L. Zadeh,
according to which with an increase in the dimensionali-
ty and complexity of a system, its modeling is signifi-
cantly complicated by means of well-known mathemati-
cal ratios (Saade & Diab, 2000). The development of
high-voltage semiconducting technologies continues to
have a significant impact on the progress in developed
power electronic devices used to optimize the operation
and the efficient management of smart power grids, and
is being outlined in (Zeleny, 1982). In this sense, the
connection between the formalized decision-making
methods (with the use of computer and mathematical
analysis) and human judgment based on intuition, expe-
rience and ‘professional understanding’ is of particular
interest (Bayoumi, 2015). When solving the problem of
formal analytical analysis of electric-power consumption
levels, there is a real need for systematic monitoring of
electric-power consumption levels. The harmonization of
the simulation results will allow to determine the effec-
tive distribution of energy resources, to conduct a predic-
tive analysis of resource provision and to make recom-
mendations in accordance with the rational management
decisions in electric-power consumption.

The scientific works of such scholars as V.O. Dzenis,
0.0. Dzenis (Dzenis & Dzenis, 2011), T. Vasyl’tsiv
(Vasyl’tsiv, 2008), A. Tkachenko (Tkachenko & Mar-
chenko, 2014), 1. Moiseienko (Moiseienko, Revak, &
Demchyshyn, 2013), and others are devoted to theoreti-
cal and methodological support of the processes of mod-
eling and forecasting the production systems in general
and electric-power supply systems under the conditions
of transformational changes. They studied the issues of
economic and mathematical modeling of certain aspects
of the industry's potential, formulated the stages of the
selection process and the formation of an enterprise de-
velopment strategy. The conceptual approaches to the
complex of economic and mathematical models for as-
sessing and analysing the performance of economic sys-
tems in the region and country, based on models of inter-
sectoral balance, have been proposed by the scientists
B.V. Dmytryshyn, V.F.Hamalij (Dmytryshyn & Ha-
malii, 2013). O.V. Cherevko, while studying the cause-
and-effect relationships and patterns of social and eco-
nomic processes, used a multidimensional correlation
and regression analysis of the territorial differentiation of
investment climate levels of regions, which allowed to
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represent each region as a set of parameters, which are
interpreted as coordinates of a point in a multidimension-
al space (Cherevko, 2007). The comprehensive scientific
work of O.K. Yelisieieva (Yelisieieva, 2011) is devoted
to modeling the management of social and economic
systems, which represents the conceptual provisions for
managing the development of social and economic sys-
tems based on mechanisms of integral type, management
algorithms, models and technologies. The work of
L.A. Burkova (Burkova, 2015) represents the recom-
mendations on theoretical and methodological provi-
sions, tools and practical recommendations for assessing
the economic performance of enterprises, which became
the basis for constructing the corresponding models.
Among the domestic scientific papers, the works of
A.V.Cherniavskyi, E.O. Kulikova should be mentioned
(Cherniavskyi & Kulikova, 2011), which have theoreti-
cally investigated the possibility of forecasting the elec-
tric-power consumption with the use of an algorithm of
the Holt-Winters method, identified the main parameters
affecting the assessment of the calculation results accura-
cy of predictive values of electric-power consumption.
V.P. Rosen and L.V. Davydenko have studied the possi-
bility of using the artificial neural networks. The most
informative technological parameters of mine are used as
input parameters of the neural network (Rozen & Da-
vydenko, 2010). The studies of (Sukhorukov & Kha-
razishvili, 2012) are devoted to the issues about the ration-
ality of the strategy for the power systems development.

Undoubtedly, the development of electric-power con-
sumption systems is the basis for the development of
domestic electric-power industry, so it should be based
on the principles of ability to adapt to internal and exter-
nal transformational changes.

The constant variability of competitive advantages
requires a corresponding adjustment of the management
system, primarily through the introduction of corporate
analysis of electric-power consumption systems. There-
fore, the introduction of the principles of the optimal
distribution of energy resources is becoming more and
more relevant.

The insufficient knowledge of this problem has led to
the importance of and the need for further research. First
of all, it concerns the modelling of the cost components
of electric-power supply systems to study thoroughly the
use of formalized methods with the purpose of imple-
menting the rational management of the electric-power
consumption at mining enterprises.

The purpose of the article is to study the cost charac-
teristics of electric-power consumption systems, the
formation of applied scientific and methodological sup-
port, as well as tools for mathematical modeling in order
to analyse and assess the indicators of electric-power
consumption systems.

2. RESEARCH METHODOLOGY

An integrated assessment of electric-power supply
systems at mining enterprises is a quite complex task and
essential in ensuring the stable development of the power
system. The determination of such assessments should be
carried out on the basis of a system of models. One of the
basic principles of electric-power consumption manage-
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ment is the principle of optimality. The complexity of the
power system fundamentally excludes the complete for-
malization of such systems, therefore, two subsystems
are distinguished in them: the first subsystem is mostly
formalized, the second one is mostly non-formalized.
The second subsystem sets the external parameters for
the formalized one and fixes the legitimacy of its certain
procedures. Effective formalization of the electric-power
supply system provides the possibility of external addi-
tion of it to its minimum, which is conditioned by the
achieved level of study of such a system and its interac-
tion with the environment. This can be accomplished
with a systemic approach to the description of objects,
when the formalization is a system of models intercon-
nected by direct and reverse communication links (Stet-
senko, 2010; Sinchuk et al., 2018).

In the process of research the general scientific re-
search methods were used: comparison — for determining
and analysing the difference between the actual and
planned indicators of electric-power consumption levels.
The analogue method was applied in the process of ana-
lysing the index methodology in terms of the implemen-
tation of its main provisions to the formation of a model
for assessing the electric-power consumption levels. The
basic principles of the method of logical-theoretical anal-
ysis form the basis for the construction of a scientific and
practical logic for representing the research results. The
use of economic and mathematical methods made it
possible, on the basis of the harmonization of the optimi-
zation model and index modelling, to determine the pos-
sibility of applying the analytical methods to analyse the
cost characteristics of electric-power consumption levels
at mining enterprises.

3. MATHEMATICAL REPRESENTATION OF
ELECTRIC-POWER CONSUMPTION SYSTEM

Any industrial electric-power supply system provides
for daily planned targets, as well as monitoring the actual
daily volume and cost of electric-power. What is more,
the actual daily volumes and prices of electric-power
vary in a stochastic manner. At the same time, it is obvi-
ous that the total cost of electric-power per month should
not significantly differ from the planned one. Naturally,
the actual prices during the month should also not signif-
icantly differ from the planned prices, which is associat-
ed with the ability to provide electric-power. Mathemati-
cally, this task is formulated as follows:

max |C}' —Cl-p‘ — min ; (1)
1<i<n

gt -5 ®
i=1

Y Crgl=S”, 3)
i=1

where:

C#, Cf —the actual and planned prices of daily elec-
tric-power consumption, respectively, (i =1, 2,...n);

g/, gf —the actual and planned daily volumes of con-
sumed electric-power, respectively;
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n — the number of days in a month;

C? — the planned cost of consumed electric-power per
month.

The condition (1) specifies that the actual and
planned prices for the daily consumed electric-power
should not be significantly different, this is connected
with the production process. The condition (2) deter-
mines the planned monthly electric-power cost. The
condition (3) specifies that the actual cost of electric-
power per month should be no less than planned.

It should be noted that the daily planned electric-
power cost is determined by the formula:
Cr-gr=St. “)

Then the restriction for the actual cost of a daily con-
sumed electric-power can be written as follows:
C'-g'=28",@i=12,..n). 5)

Taking into account (4), according to (5), we obtain
the restriction on the value of daily actual price:

S?
—,(=1,2,...n).
&

C/

1

(6)

Thus, to meet the condition (1), the value of the daily
actual price should be minimal, that is:

S?
—(i=1,2,...n).

i

min C/ =

(7

The disadvantage of the obtained formula (7) in that
it is necessary to know the planned cost for electric-
power consumed every day.

As one possible way to avoid this complication, the
construction of a regression dependence is proposed, the
structure of which is determined by the formula (7):

a

Cc* , ®)

a

g

where:

a — the required parameter.

Taking into account (8), the solution of the problem
can be written in the form.

Condition (1) is converted to the form:

a .
Cip ——| > min.

F (a) = max -
8

1<i<n

©

The condition (3), with account of (8), takes the form:

aZzlS”.
n

(10)

Thus, to solve the problem, it is necessary to mini-
mize the parameter a, according to the condition (9), with
account of the restriction (10).

It should be noted that this problem can be solved in a
simpler setting, when replacing the condition (9) with the
quadratic criterion:
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n

>

i=l1

F(a)= (11)

— min -
a

a
8i

To implement (11), we use the necessary condition

for the extremum existence F’(a)=0, then:
n
>cr
a= L . (12)
z -
i= lgl

The value (12) determines the optimal value of the
parameter at which the functional (11) reaches a mini-
mum. However, it is necessary to take into account the
restrictions (10). Consider the solution to problem (1),
(2), (3), according to the data shown in Figure 1.
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(=}
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Figure 1. Statistics of electric-power data No axes signatures
(they can be written here as the drawings will still
be reissued under the style of the journal): Gy — the
volume of daily planned electric-power consump-
tion (kWh); G.— the volume of daily actual electric-
power consumption (kWh)

First of all, we find the planned cost of electric-power

consumed per month:
SP = Z CF - gf =240790.6 . (13)
i=1

According to (13), the formulation of the problem (9),
(10) takes the form:

F(a)= max |CP ——| - min. (14)
1<i<30 g! a
a>8026.35. (15)

4. RESULTS AND DISCUSSION

Figure 2 represents a graphical solution of the prob-
lem (14), (15). According to Figure 1, the smallest func-
tional value, equal to F'=11.5, is achieved at a = 7500.
However, this value does not satisfy the restriction (15).
Therefore, the optimal value is a =8026.35. Then the
maximum value of deviation F' (8026.35) = 17.07.

Figure 3 shows the graphs of dependences of actual,
planned and optimal prices during the month.
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The value of functional F(a)

7200 7300 7400 7500 7600 7700 7800 7900 8000 8100

The value of parameter a

Figure 2. Graphic representation of the problem (14),
solution

13)

In turn, Figure 3 shows graphs of the deviation of ac-
tual and optimal prices from planned within a month.
Analysis of the graphs, represenred in Figure 3 and 4,
shows that the optimal price values of the consumed
electric-power, found by solving the problem (14), (15),
have smaller deviations from the planned price values.
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Figure 3. Graphs of dependence on time of prices for the
consumed electric-power: Ca— actual price, hrn;
Cp — planned price, hrn; Copt — optimal price, hrn
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Figure 4. Graphs of changes in the deviation of price for the
consumed electric-power from the planned one
during the month: C.— Cp—the deviation in the
actual price from the planned, hrn; Copi— Cp — the
deviation in the optimal price from the planned, hrn
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If to use (12), the:

_1901.68
0.25

=7698.37. (16)

Thus, the value (16) is less than the restriction (15),
so the solutions coincide obtained by various methods.

It should be noted that the actual values of prices,
represented in the table, have the largest deviation from
the planned, equal to 20.54. In turn, the greatest deviation
of the optimal prices values from the planned is 17.07.

Thus, the relative price fluctuation has decreased by:

20.54-17.07
20.54

-100% =16.9% .

Now, the system of models and methods are increasing-
ly used in scientific studies. So far, however, these systems
are used in isolation from each other. As a rule, they are not
related to each other neither by the set goal, nor by their
indicators, nor by the available resources. Therefore, the
effectiveness of using such disparate systems, although
better than a completely unsystematic approach, but it does
not in any way correspond to the current level of develop-
ment in science and economic practice.

The experience of many countries shows that to solve
the most important and difficult problems of complex
systems, it is required not ‘ideal’ models, methods, but a
whole complex of goal-oriented systems, which comple-
ment each other: systems of goals, restrictions, priorities,
generalizing indicators, models, methods, pilot and adjust
programs, measures for their effective implementation, etc.

The development of transformational processes in
Ukraine’s economy has a significant impact on the life of
all regions and businesses and, in particular, iron-ore in-
dustry. The instability of the external environment and the
low adaptive capacity of enterprises to any market trans-
formations create dangerous conditions for their activities.

The theoretical and methodological issues of the
competitive potential formation of the mining enterpris-
es, its structure, organization of use, the development of
diagnostic methods, the choice of the direction in the
energy potential development have not yet been solved.
It is considered to be an urgent problem today.

The process of substantiating the harmonization of
methods and models of electric-power consumption
systems requires of comparing indicators that cannot be
directly compared — the volumes of electric-power sup-
ply, zonal electric-power prices. Using the index methods
allows to solve such problems. The specificity of the
index method is in the fact that in the index, the quantita-
tively incomparable values are reduced to a certain gen-
eral unity, which makes them comparable and commen-
surable (Holovach, Zakhozhai, & Holovach, 2005).

The index method of factor analysis makes it possible
to determine the influence of a significant number of fac-
tors linked as the cofactors product or the sum of cofactors
products (Holovach, Zakhozhai, & Holovach, 2005).

The index method of analysis occupies a special place
in the process of assessing the effectiveness of the struc-
tural components in complex systems.

The development of the economy in general is more
and more associated with a structural transformation.
This effects on all levels of management, from interna-
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tional and national to the level of separate enterprises. On
each of them, the structural transformation is carried out
in accordance with certain criteria. Thus, the criterion for
the effectiveness of structural policy at the state level is
to ensure national interests, which are determined by the
combination of the fundamental interests of the individu-
al, society and the state in the field of economics, in the
domestic political, international, defense, information
and social spheres, spiritual life and culture, based on the
concept of national security.

At the level of individual production systems, struc-
tural transformation is aimed to improve the efficiency of
resources concentration in very productive units, that is,
in those with the greatest ability to create new products
and technologies, inventions and patents per unit of
costs, accelerate the turnover of funds spent and in gen-
eral — improving the effectiveness of activity, ensuring
financial stability based on the market demands. To satis-
fy these conditions, the enterprise should understand the
specifics of management in a competitive environment,
with account of success and risks factors. The improving
of knowledge-based management is of primary im-
portance in these conditions.

Despite the fact that the management tools are theo-
retically known, the practice of applying the relevant
knowledge is unsuccessful, in particular, which is caused
by the lack of adequate methods for assessing the enter-
prise actual state (Tkachuk, Kropelnytska, & Petruniak,
2009x Dmyterko, 2013).

Thus, the level of efficiency is often represented not
by individual, but by average values. When analysing
the dynamics of the average level, the task arises to
determine the change in the average level under the
influence of each of the listed factors. The solution to
this task is a system of such interrelated indexes. Con-
ducting of research was based on the data of intra-
organizational reporting of mining enterprises. To ob-
tain the necessary analytical information of monitoring,
the reporting of general access was used (Derzhavna
sluzhba..., 2018; SMIDA, 2018), for calculations of a
system of interrelated indexes of variable, fixed compo-
sition and structural changes. The overall average effi-
ciency of electric-power consumption depends, on the
one hand, on the efficiency of the level of electric-
power consumption at the regional mining enterprises
(E;), and on the other, on the share of each of the enter-
prise's units in total expenses d;. The influence of each
of these factors is calculated using a system of interre-
lated indexes of variable, fixed composition and struc-
tural changes. In the combinational distribution by re-
gions and industries, the efficiency index of variable
composition is calculated by the formula (17):

>(z(Eidf Yot )

TS e(ma

)

where:

E; —the efficiency level of electric-power consump-
tion at the regional mining enterprises; di” — the share of
energy resources of separate enterprises in the composi-
tion of the region enterprises.
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The index of the fixed composition shows an impact
on the average level dynamics of the electric-power con-
sumption efficiency, its changes in certain areas within
regions (18):

7l - Z(Z(Eigdf))dlp

- x(x(egag g

The index of structural changes of the 1% order shows
the impact of structural changes in the energy resources
distribution within the regions (19):

Z(Z(Egdg )d1p)

i > (= (E5dd )l

The index of structural changes of the 2™ order shows
the impact of structural changes in the energy resources
distribution between the regional enterprises.

The influence of certain factors on the effect dynam-
ics of the electric-power consumption can be determined
by the method of chained substitutions: the influence of
the intensive factor — the efficiency level of electric-
power consumption (20):

(18)

Iv.c.(z) . (19)

AVRP, =(E; ~E)R, (20)
where:

E,\, Ey—the system efficiency of electric-power con-
sumption in the current and base period, respectively;

P, — the resources of the current period.

The influence of the extensive factor — the volume of
energy resources (21):

VRP, =(R-R)E,, (21
where:

Py — the energy resources of the consumption system
of the base period.

The patterns of the certain factors influence have
been established, which are the basis for the development
of measures to increase the efficiency of electric-power
consumption. To determine the role of intensive factors
for economic growth, the set of production functions is
also used, in particular, the method of A.l. Anchishkin,
based on the use in calculations of the Cobb-Douglas
production function (Yunusi, 2001).

5. CONCLUSIONS

The conducted research made it possible to deter-
mine the possibility of applying analytical methods to
analyse the cost characteristics of electric-power con-
sumption levels at mining enterprises on the basis of the
harmonization of the optimization model and index
modelling. The Ukrainian enterprises of the iron-ore
industry are the main key factor of the Ukraine’s econ-
omy. The use of information and analytical monitoring
methodology, optimization method of the least mo-
dules, made it possible to identify certain parameters at
which the deviation of the actual cost characteristics
from the planned ones is minimal.
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The identification of index components made possi-
ble to identify the structural changes in the energy re-
sources distribution and to investigate the intensive fac-
tors influence on the electric-power consumption level.
The practice of applying the proposed approach has con-
firmed its effectiveness. The formation of models for
assessing the cost characteristics of the electric-power
consumption levels is the basis for further research in the
construction of multifactorial regression and prediction
models. The construction of a system with such models
will allow to identify the most promising trends in the
development of electric-power supply systems at the
regional mining enterprises and ensure the rational man-
agement by electric-power consumption processes.
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TFAPMOHI3AIIA CUCTEM MOJEJIOBAHHSA OLIHIOBAHHA
PIBHIB EJIEKTPOCHHOXKNUBAHHA INPHUYOPY JHUX NIAITPUEMCTB

1. Cinuyx

MeTta. BuBueHHsI CHCTEMHHMX KOPIIOPATHBHUX XapaKTEPHCTHK CHCTEM EJICKTPOCIO)XHUBaHHS, (POPMYBaHHS IMPUKIA-
JTHOTO HayKOBO-METOJMYHOTO 3a0€3MeUeHHS Ta IHCTPYMEHTH €KOHOMIKO-MaTeMaTHYHOT'O MOJIEIIOBaHHS 3 METOIO aHa-
T3y ¥ BapTiICHUX XapaKTEPUCTHK €JIEKTPOCIIOKUBAHHS.

Mertoauka. JlocmipkeHHs 3aCHOBaHE Ha BHKOPHCTAaHHI 3aKOHIB, 3aKOHOMIPHOCTEH Ta KaTETOPUYHOTO amapary. Y
TpoIieci HAayKOBHUX JOCHTIHKEHb OyJIM BUKOPUCTaHI 3arajibHi HAYKOBI METOIH AOCHIIKEHb (TIOPIBHIAHHS, y3aralbHEHHS,
METOJ] aHAJIOTiH, CTPYKTYpHHH aHaji3 Ta CHHTE3), METOIAH JIOTiKO-TEOPETHYHOTO aHaji3y, CIeLialbHI EKOHOMIKO-
MaremarnyiHi Mmerou. HopmaTtneHOIO 0623010 yist HociiKeHHs: Oynn oiliiiHi JOKyMEHTH, 110 BiI0Opa)XaroTh Ta pery-
JIIOIOTh MEBHI acleKTH CUCTEMH CIIOKMBaHHs eHeprii mpu 300pi, 00poO1i Ta mpeacrasieHHi iHpopmaii. Sk iHpopma-
LiiHI JoKepeaa BUKOPHUCTaHI MaTepiajiu HayKOBUX KOH(EpeHLiN Ta ceMiHapiB, pecypcH TIio0anbHOi iH(opmaniiHoT
cucremu IHTepHery, iHdopmauis JlepxkaBHoi ciry:kOu craTHCTHKM YKpaiHH. TeopeTHuHi OCHOBHM JOCIHIIKEHHS, 10
00CIyrOBYIOTbCS HAyKOBHMH POOOTaMH BITYM3HSHHMX Ta 3apyODKHHUX JOCIIIHHKIB y Taly3i eHeprosabe3nedyeHHS B
nepexiaHii exoHoMii. Komruieke perpeciiHux Ta iHAEKCHUX METOMIB Ta MOJEJIEH aHali3y CIIOKMBAHHS €JIEKTPOEHEp-
rii U1 BU3HAUEHHS TpaHC(HOPMaLifHUX 3MiH KOMIIOHEHTIB CIIOXXMBaHHS €JIEKTPUYHOT SHEprii.

PesyasTaTn. [IpoananizoBaHo mapaMeTpu CIIOKUBaHHA €JICKTPOCHEPTil Ha 3ali30pyIHUX MigmpueMcTBax Kpusopi-
3pKOTO periony. JlocmimkeHo npomec GOpMyBaHHS CHCTEMH MOZEINEH Uil BUPIMICHHS IMpoOJIeMy ONTHMi3alii BapTic-
HUX XapaKTEPHUCTHK CIIOKUBAHHS €JIEKTpOeHeprii. BuzHaueHo cucTeMHi KOpHOPaTHBHI XapaKTEPUCTHKN CUCTEM €HEp-
TOCIIOKUBAHHS 3aJi30pyIHUX HmianpueMcTB KpuBopispkoro periony. ChopMoOBaHO iHCTpyMEHTapili eKOHOMIYHOTO Ta
MaTeMaTHYHOTO MOJEIIIOBAHHA 3 METOI0 aHANi3y Ta OLIHIOBAHHA ITOKAa3HHUKIB BapTOCTI CHCTEM EHEProCIIOKHBAHHS.
lapMoHi3aliisi METOIB MOJIEIIOBAHHS JIO3BOJIMJIA BU3HAYMTH BAPTICHI XapakTEPUCTHKU Ta JOBECTH palliOHAIbHICTh
3aCTOCYBaHHS MOJIENCH, po3paxyBaTi e()eKTHBHHN PO3MOIiI peCcypcCiB, HalaTH PEKOMEH/IAIT BiIIIOBIHO 10 pallioHa-
JIHUX YIPaBIIHCHKHUX PillieHb 00 ()OPMYBaHHSI CIIO)KUBAHHS €JIEKTPOSHEPrii.

HaykoBa HoBU3HA. 3aripONIOHOBAHO IHHOBAIIMHNI KOMIIEKCHUH TiAXia 10 pOopMyBaHHS KOPIOPaTHBHUX MOJIENEH CH-
CTEM €JIEKTPOIIOCTAaYaHHsI, 1110 TIOJIATaE Y BUKOPUCTAHHI 1HIEKCHOT METOJIOJIOTI] B TIO€IHAHHI 3 METO/IaMH HAaMEHIIINX MOY-
1iB. Lle 1o3BosIsie ONTHMI3yBaTH BUTpaTH €JIeKTPOeHeprii i 3a0e3MeUnTH parjioHaIbHe YIIPABIIiHHS €ICKTPOCIIOKUBAHHSIM.

MpakTuyna 3HaYNMicTh. PopMyBaHHS KOPIOPATHBHUX MOZEJIEH € OCHOBOIO JUIS HOAAIBIIOTO JOCITIIKEHHS 1 M0-
OyznoBu OaraToaKkTOPHHUX PErpeciifHUX MoJelnei Ta MoeNnel I MPOTHO3YBaHHS CIIOKUBaHHS enekTpoeHeprii. [Ipak-
TUYHUH OCBiJ BUKOPHCTaHHS 3aIIPOTIOHOBAHOI METOMOJIOTII TOBEN CBOIO €(EKTHBHICTh MIPH MPUNAHATTI YIIPABIiHCH-
KHX PILIIEHb 3 METOIO 3a0€3Me4eHHs ONTUMAIbHUX BUTPATHUX XapaKTEPUCTHK CIIOKUBAHHS €JIEKTPOCHEPTii.

Knrwouosi cnosa: mooenioganns, CnodCueanis elekmpoenepeii, NOKasHuKu, pecypcu, nionpuemMcmeo

TFAPMOHM3ALIUA CUCTEM MOJAEJIMPOBAHUSI OHEHKH .
YPOBHEMU JIEKTPOIIOTPEBJIEHUS TOPHOPYJIHBIX ITPEATIPUATUNUN
N. Cunuyk

Hean. M3yyeHue KOpropaTUBHBIX XapaKTEPUCTHK CUCTEM DJIEKTPOCHA0KEeHUs!, (OpMHUPOBaHMS PUKIIJIHOTO HAY4-
HO-METOAMYECKOro 00ECHEeYeHUs] U MHCTPYMEHTapUsi SKOHOMHUKO-MAaTeMaTHUYECKOr0 MOJITUPOBAHMS ISl aHalk3a U
CTOMMOCTHBIX XapaKTEPUCTHK JIEKTPONOTPEOICHNUSI.
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MeToanka. VccienoBanue 0CHOBaHO Ha MCIOJIb30BAHUH 3aKOHOB, 3aKOHOMEPHOCTEH M KaTErOpUYECKOro ammapa-
Ta. B mpouecce Hay4HBIX HCCIIEOBaHUI ObLIM MCIOJIB30BaHBI OOLIME HAy4HbIE METOIbI UCCIEIOBaHMs (CpaBHEHHE,
0000111eHre, METO]] aHAJIOTUH, CTPYKTYPHBIA aHAIN3 M CHHTE3), METOABI JIOTUKO-TEOPETUUECKOTO aHallN3a, CleIHalb-
HBIE SKOHOMHUKO-MaTeMaTnyeckue Metosl. HopmaTuBHON 06a30it aist MccnenoBanus ObUTH oUIIMANbHBIE JTOKYMEHTHI,
OTpakalolllue U PEryJMPYIOIIUE OINpeeCHHbIE aCIEeKThl CHCTEMBI IOTPEOJICHHsT SHEPIuu mpu coope, oOpaboTke U
npeacrasiaeHny nHGopmannu. Kak nadopmannoHHble HCTOYHHUKH, UCTIONL30BaHHBIE MaTepHalbl HAYUYHBIX KOH(EpeH-
O U CEMHHApOB, pPecypchl Tiio0arpHON MH(pOpMarmoHHONW cucteMbl MHTepHeTa, mH(OopMamnms ['ocymapcTBeHHON
CITy>KOBI CTATUCTUKN YKpauHbL. TeopeTniyecKre OCHOBBI HCCIICAOBAHMU, 0OCITy)KUBAEMBIX HAYYHBIMU paboTaMH OTede-
CTBEHHBIX M 3apyOEXHBIX HCCIIEOBATENICH B 00acTy 3HEproodecneyeHus: B Mepexo Hol 3koHOMHuKe. Kommieke pe-
I'PECCHOHHBIX M MHASKCHBIX METOJOB M MOJEJIeH aHalu3a MOTPEeOJICHUs SIEKTPOSHEPTHH UL ONpeeneHus Tpancdop-
MAaIMOHHBIX U3MEHEHHUH KOMIIOHEHTOB MOTPEOJICHNS 31IEKTPUIECKON SHEPTUH.

PesyabTatsl. [Ipoananu3upoBaHbl mapaMeTpbl HOTPEOIEHHS 3IEKTPOIHEPTUN HA JKEIE30PYAHBIX NPEANPHATHIX
Kpusopoxckoro peruona. Hccienosan nporecc GopMUpoBaHKs CHCTEMbI MOJIENICH IS PEIICHHUS POOISMbI OITUMHU-
3allMM CTOMMOCTHBIX XapaKTEPUCTHUK MOTpeOseHHs 3eKTpodHeprun. OnpenesieHbl KOPHOPaTHBHbIE XapaKTePUCTHKU
CHCTEM JHEPronoTpedieHns XKene30pyJHbIX npennpustuii Kpusopoxkckoro peruona. ChopMUpOBaH HHCTPYMEHTapUI
MOJIETTMPOBAHMS C LIEJIBI0 aHAJIM3a M OLEHKM IOKaszaTeJed CTOMMOCTH CHCTeM dSHepromorpebdienus. ['apMoHu3anms
METOJI0B MOJEIUPOBAHUS MO3BOJIMIIA ONPEAEIUTh CTOUMOCTHBIE XapaKTEPUCTUKU U 10Ka3aTh pallMOHAIBHOCTh IpUMe-
HEHHsI MojeNeH, paccunuTarh 3((GEeKTHBHOE paclpeie]ieHHe PECypCcoB, JaTh PEKOMEHJAMN B COOTBETCTBUH C PaIMO-
HaJIbHBIMH YIIPABJICHUYECKUMH PENICHUSIMH 110 (JOPMHUPOBAHHIO TIOTPEOIICHHS SIIEKTPOIHEPTHH.

Hayunasi HoBU3HA. [IpeanokeH HHHOBAIMOHHBIA KOMIUIEKCHBIH TOAX0A K (POPMHUPOBAHUIO KOPIOPATUBHBIX MO-
JeNel CHCTEM 3JIEKTPOCHAOKEHHUS 3aKTIOUYAIOLIMNCS B UCIIOJIb30BAHUHM METOJOJIOTUH MHAEKCOB B COYETAHUU C METO-
JlaMM HaMMEHBUIMX MOJYJIEH, YTO IO3BOJIIET ONTHMU3UPOBATh 3aTPAThI JJIIEKTPOIHEPTUU M OCYILECTBUTH PALUOHAIb-
HOE YIPaBJICHHUE JIEKTPONOTPEOIICHHEM.

IIpakTHyeckas 3Ha4UMOCTh. POPMUPOBAHUE KOPIIOPATUBHBIX MOZECIIEH ABJIAETCS OCHOBOW JUIS JAJIBHEUIIETO UC-
CJIC/IOBaHUS U TOCTPOCHUSI MHOTO(AKTOPHBIX PErPeCCHOHHBIX MOJIEJIel 1 MOJIeJiel JiIsi MPOTHO3UPOBaHKsl NOTpedIIe-
HUS DJIEKTPOIHEprur. [IpakTHUeCKUi ONBIT UCTIOIB30BAHUS TIPEIUIOKEHHOW METOIOJIOTHH JI0Ka3aiu CBOIO 3()(PeKTHB-
HOCTb NP HPHHATHH YIIPABIEHYECKHX PEIICHUH C LENbI0 00eCIeYeHHs] ONTUMAIbHBIX PACXOIHBIX XapaKTEePUCTHUK
MOTPEOIICHNUS AIEKTPOIHEPTUH.

Kniouesvle cnosa: mooenuposaniue, nompedienue 21eKmposnepaull, Nokaamenu, pecypcul, npeonpusimue
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