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FUNDAMENTAL IMPERATIVES OF ELIMINATING UNCERTAINTY
ON THE BASIS OF MONITORING THE ACTIVITY
OF THE IRON ORE ENTERPRISE

Purpose. Determination of the optimal ratio of determinism and stochasticity on the basis of monitoring the activity of an iron
ore enterprise in order to eliminate uncertainty when making management decisions.

Methodology. In the research process, the methodological principles of system analysis were applied, namely entropy-infor-
mation relations characterizing the structure and state of subsystems. Methodical approaches of the theory of information regard-
ing the determination of the measure of information for the elimination of uncertainty. Methodology for monitoring the activities
of enterprises in accordance with the accumulation and storage of information to ensure effective management.

Findings. It has been proven that in the process of monitoring the functioning of an iron ore enterprise, the amount of informa-
tion increases. Thus, the presence of stochastic relationships becomes an objective necessity. However, at the same time determin-
istic connections do not become less essential. The amount of information is increasing, which is the basis for the appearance of
redundant information. It is substantiated that stochastic connections are a source of new, unpredictable information that is re-
ceived through channels from the external environment.

Originality. For the first time, the ratio of deterministic and stochastic information links in the functioning of the enterprise has
been investigated and numerically determined on the basis of monitoring, which forms the basis for eliminating uncertainty when
making management decisions.

Practical value. The analysis of the monitoring process of iron ore enterprises shows that, having achieved determination at a
given level of management, the corresponding system continues development at a more complex level. For iron ore enterprises, there
is a transition from paper media to digital systems. As a result of innovation, a high degree of determination can be achieved. Never-
theless, the statement that the limit of any development is narrow specialization, which is due to the complete determination of the
system, is correct with one significant caveat: the considered development process is carried out at an unchanged structural level.

Keywords: iron ore enterprise, determinism, stochasticity, uncertainty, monitoring, information

Introduction. Currently, the general methodology for the
study of complex systems has significantly developed. Iron ore
enterprises belong to a special class of such systems, which are
called complex managers. According to the general definition,
this class includes systems with relatively independent, auton-
omous behavior of subsystems with high internal activity and
selectivity, purposeful functioning of the system in general.
Such systems are open, in constant interaction with the envi-
ronment and fundamentally capable of solving various tasks
under various conditions.

The problem of managing economic information prompts
the need to adjust the information provision of the enterprise, to
learn how to use economic information as efficiently as possible.

Studies show that the fact of a powerful information and
analytical base, a favorable internal environment of the enter-
prise regarding the integration of information distinguishes ef-
ficiently operating enterprises from inefficient ones.
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Any information arising at the enterprise or coming from
outside must be taken into account and processed. After all, if
a significant amount of it arrives, there is no way to cover it
completely. That is, part of the information remains unpro-
cessed, and attention is paid to the most important informa-
tion regarding operational management.

Thus, the company will not receive a certain benefit ex-
pressed in additional profit from the most rational strategic
planning and forecasting.

Therefore, the internal infrastructure of the enterprise
must be defined in such a way as to ensure the processing and
use of the total amount of information. The practical imple-
mentation of such a requirement may not always meet the re-
quirements of optimization measures in the implementation of
information use.

In order to influence the production system of the enter-
prise and make effective management decisions, a dynamic,
current exchange of information between the components of
the enterprise structure and with the environment is ensured.
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An analysis of information regarding the achievement (or
non-achievement) of the strategic goal of the enterprise is car-
ried out.

In general, the functioning of a complex control system is
associated with three types of matter: matter, energy and infor-
mation. This fully applies to iron ore enterprises, as iron ore is
mined and further processed to obtain a suitable concentrate,
which is associated with both energy costs and the use of nec-
essary information. At the same time, the functioning of such
enterprises, despite their rich practical experience, requires
constant information tracking, that is, monitoring. Analysis of
modern approaches to defining the concept of monitoring
proves that there is no single approach among authors.

Monitoring of the enterprise’s activities for the integration
of the adopted decisions should provide the enterprise with
adequate, timely information. The integration of solutions
contains two aspects: integration in time, which determines
the regularity of information provision, and integration in
space, which provides for the relationship of various solutions
both in directions — production, financial, marketing, and in
terms of level — strategic, tactical, operational

Literature review. Analytical indicators obtained as a result
of monitoring the company’s activity should be not only theo-
retically justified, but also practically explained. The form of
submission of initial information should be convenient for use
in the decision-making process. The initial information should
identify the existing and expected problems of the enterprise.
Thus, this principle for the monitoring system of the enterprise
can be defined as the principle of transparency, which includes
understanding the meaning of information presentation and
the convenience of using it and the possibility of full coverage
of all information.

The analysis of scientific developments in the field of man-
agement information gives reason to conclude: the informa-
tion support of the management system is a combination of all
the information about the internal and external environment
of the production system, the relevant means and methods of
its processing, the activities of specialists regarding the rational
use of the received data, knowledge in the organization of pro-
duction management system

Certain authors, S.S. Biliaiev, L. P. Shvets’, N. P. Zakhar-
kevych and others, associate this concept with purely technical
characteristics [1, 2], others — A. Yu. Tsaruk., T. A. Vasyl’ieva,
V.M. Boronos, O.O.Zakharkin., Yu.G.Bilous [3, 4],
V. K. Halitsyn, O.P.Suslov and N.K.Samchenko with an
analysis of management functions [5, 6], still others —
G.0O.Chornous [7], M.V.Rybakov [8], P.G.Pererva,
1. V.Hladenko [9], V.M. Nyzhnyk [10], O.H.Mel’nyk, and
M. D. Petskovych [11], Timofeev V. O., Chumachenko 1. V. re-
late it to the management object [12].

This is explained by the stochasticity of both external in-
fluences (the composition of iron ore, the conditions of the
product sales market, etc.), and the state of the technological
processes themselves at these enterprises. O.V.Raievnieva,
1. V. Chankina, improved the theoretical and methodological
provisions regarding the complex of economic and mathemat-
ical models for managing the development of an industrial en-
terprise. Scientists took into account the transformational ef-
fects of the modern stage of development of the economy of
Ukraine. The conceptual model of managing the development
of an industrial enterprise takes into account the influence of
the transformational effects of the modern stage of the devel-
opment of the national economy. The mathematical basis of
the developed concept is the methods of econometric model-
ing and system dynamics [13].

Unsolved aspects of the problem. The application of system
analysis of iron ore enterprises: quarries, mines, shops, etc. —
allows one to highlight the general properties of these enter-
prises from the point of view of monitoring their functioning.

The objective basis of such generalizations, which is pro-
vided by the system analysis, is the commonality of entropy-

information ratios characterizing the structure and state of
these subsystems. According to the aforementioned triad:
matter, energy and information, this relationship is present for
every iron ore enterprise. Moreover, the so-called self-similar-
ity is observed, which manifests itself as a likeness in the parts
of this whole, and similar to this whole, which leads to the
well-known concept of a fractal. This feature allows applying
system analysis for enterprise research with further transfer
and consideration of similarities.

Thus, it is relevant to present the monitoring of the activity

of an iron ore enterprise as a measure of information to
eliminate uncertainty when making management decisions.

Results. When studying an iron ore enterprise, it is advis-
able to highlight such a concept as its information security,
which, next to the “substance” that is processed at this enter-
prise, and the “energy” that is used for such processing, is the
most important component of its functioning.

These statements do not substantiate the information sys-
tem of the enterprise as an independent system. For now, we
are only talking about its functioning as the most important
element in the enterprise management system. However, it can
be argued that under certain conditions and the quality of the
information component, with the appropriate breadth of cov-
erage, it can become an independent system and really influ-
ence management decisions.

The growing importance of information resources requires
increased attention to both information processing and meth-
ods for obtaining it. The significant need for information re-
sources in relation to management goals and the development
of information processes meant the need to form the compo-
nents of its infrastructure.

A complex structure of economic information can contain
various combinations of information components that have a
certain meaning. The information component is understood as a
certain amount of data that characterizes the object, the process.

Therefore, an informational approach is a necessary com-
ponent of the system analysis of an iron ore enterprise during
its monitoring. The measure of the amount of information,
which is defined as a measure of the orderliness of the enter-
prise’s functioning, can be a natural assessment of the quality
of monitoring of the enterprise’s activities. Obviously, after the
enterprise has achieved a certain degree of orderliness, which
is evaluated by the amount of information, the enterprise
functions as a whole.

Thus, we can state that the purpose of enterprise monitor-
ing is to use the enterprise’s functional characteristics, which
include the following ones: organization, structure, relation-
ships, management. It should be emphasized that the measure
of the amount of information, as well as the category of infor-
mation, which is one of the functional characteristics, has a
fundamental difference from all others, as it reflects not sin-
gle-valued dependencies, but multi-valued relationships of
system elements. Thanks to abstraction from substantial char-
acteristics, which are matter and energy, with the help of this
measure it is possible to trace the transformation of informa-
tion in the processes of its accumulation, storage and trans-
mission, that is, during the implementation of monitoring.

It is important to emphasize that the use of cybernetics
ideas in system analysis has significantly expanded the idea of
the possibility of ensuring the functioning of the enterprise as a
system. A condition for the functioning of rigidly deterministic
systems is the constancy (strength) of their components, prop-
erties, and connections. This is possible only with previously
known properties of both the state of the system and the exter-
nal environment, even if they are stochastic. If the internal state
of the system and(or) the properties of the environment are not
known in advance, then the functioning of a rigidly determin-
istic system cannot be guaranteed. In this case, the homeostasis
of controlled systems with a complex structure can be ensured
only by the lability of connections that exist both within the
system and between the system and the environment.

152 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2023, N° 3



Therefore, the purpose of monitoring the enterprise’s ac-
tivity is to use the functional characteristics of the enterprise,
which include such characteristics as organization, structure,
relationship, and management.

Organizational and economic flexibility of the enterprise is
achieved thanks to the appropriately chosen information struc-
ture of the enterprise, depending on its scale of production.

It should be emphasized that the measure of the amount of
information, as well as the category of information, which is
one of the functional characteristics, has an important differ-
ence from all others, as it reflects not single-valued dependen-
cies, but multi-valued relationships of system elements. Thanks
to the abstraction from the substantive characteristics, which
are matter and energy, it is possible to trace the transformation
of information in the processes of its accumulation, storage and
transmission, that is, during the implementation of monitoring.

The conducted analysis allows us to conclude that in the
process of monitoring an iron ore enterprise, the amount of
information accumulated and stored at this enterprise is in-
creasing for further improvement of its functioning.

At the same time, the condition of accumulating informa-
tion for improving the functioning of the enterprise is neces-
sary, but not sufficient. Taking into account the fact that iron
ore enterprises are open systems for information, there should
be a selection of information during its accumulation when
making connections with the external environment.

Thus, during enterprise monitoring, it is not necessary to
duplicate previously known information, but to create new in-
formation channels. This will make it possible to realize pro-
gressive accumulation of information during monitoring of the
enterprise, which allows for emergency selection.

This approach makes it possible to create conditions for
the emergence of elements of evolution at the enterprise, in
particular innovations. It follows from the conducted analysis
that the progressive accumulation of information during en-
terprise monitoring cannot be carried out only according to a
deterministic program.

Such processes must be based on a stochastic mechanism.
Thus, during the monitoring of the company’s activity, the
presence of stochastic relationships is an objective necessity.
However, it does not follow that deterministic connections are
given a secondary role.

Only in the dialectical interaction of random and deter-
ministic relationships are their roles equivalent. Preference
towards random connections leads to disruption of the func-
tioning of the enterprise, preference towards deterministic
connections reduces the ability of the enterprise to adapt to the
conditions of the external environment, the ability to innovate.

We denote the amount of redundant information by the
symbol /;, which is also a measure of preservation for a deter-
ministic enterprise. Then the measure of the existing order at
the enterprise can be represented by equality

Hl:Hmax_Hozlls (1)

where H,,,, is enterprise entropy, in conditions of maximum
uncertainty, that is, when all actions at the enterprise are
equally probable; H, is entropy of the enterprise, in the real
conditions of its operation.

The entered notation (1) allows you to enter the stochastic
coeflicient for further analysis of the ratio of random and de-
terministic relationships

g§=—- (2

The entered notation (1) allows you to enter the stochastic
coeflicient for further analysis of the ratio of random and de-
terministic relationships

H,

r=l-—>—.
H,+H,

3)

Considering (3), formula (2) takes the form

_H, H,+H-H _H,+H - 1 L
Hl Hl Hl Hl ’
H,+H,
1
g=—-1 )
r

Or, according to (4),

1
T g )

Fig. 1 shows a graph of the dependence of the redundancy
coefficient on the stochasticity coefficient, according to for-
mula (5).

According to the given dependence (5), as the stochasticity
coefficient increases, the redundancy coefficient decreases.
This leads to the conclusion that as stochasticity increases at
the enterprise as a system, its determinism decreases.

In the limiting case, when the stochasticity coefficient goes
to infinity, the redundancy coefficient goes to zero. In other
words, the enterprise as a system becomes stochastic, its man-
agement depends entirely on chance. On the other hand, when
the stochasticity coefficient decreases, the redundancy coeffi-
cient increases.

This means that in this case the determinism of the enter-
prise increases, which leads to rigid determination in the pro-
cess of functioning of the enterprise. When the redundancy co-
efficient is one, the stochasticity coefficient is zero. In this case,
there will be complete determination in the functioning of the
enterprise, which is possible only with unchanged external con-
ditions and constancy of the internal state of the enterprise.

The conducted analysis shows that with real external fac-
tors and the internal state of the enterprise, there is such re-
dundant information that is optimal for the functioning of the
enterprise in these conditions.

It is clear that it is generally impossible to specifically iden-
tify the nature of real disturbances caused by external factors
and changes in the internal state of the enterprise. However, it
can be done indirectly by assuming that the stochastic coeffi-
cient is a continuous random variable, due to the action of the
perturbations mentioned above.

Let the distribution density of the stochastic coefficient
f(g) be known. It is necessary to find the distribution density
¢(r) of the random variable R, which is given by the function

1
1+G’
Function (5) is monotonically decreasing and differentia-

ble on the interval (0; «). Then the inverse function (4) exists
and is also monotonically decreasing and differentiable.

(6)

0.8 \
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0 g
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Fig. 1. Graph of the dependence of the redundancy coefficient
on the stochasticity coefficient

ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2023, N2 3 153



Let us set the interval (r, ¥ + Ar) on the Or axis and display
it using function (4) on the Og axis. As a result, we get the in-
terval (g, g+ Ag).

The events (r< R<r+ Ar) and (g < G< g+ Ag) are identical.
Therefore, there is an equality of probabilities

P(r<R<r+Ar)=Plg<G<g+Ag),
and, therefore, we have
P(r<R<r+Ar)

o(r)=lim = jim D80 <8+80)
Ar—0 Ar A|g—>(i Ar
. P(g<G<g+Ag)|Ag| |dg
7A1}IEJ |Ag| AF 7f(g) darl’
Ag—0

Thus, the formula holds

dg(r)|

o(r) = f(g(r))- ‘ %

Given formula (4), according to (7), we find the probabil-
ity density of the redundancy coefficient

cp(r)=f[l—lj-12- ®)
r r

Thus, formula (8) allows you to determine the density of the
distribution of the redundancy coefficient from the density of
the distribution of the stochasticity coefficient with their known
analytical dependence (4). According to formula (8), it is pos-
sible to calculate the average value of the redundancy coefficient

1
= Irm(r)dr, 9)

0

and mean square deviation

c= 'f(r—

0

7) o(r)dr. (10)

Taking (8) into account, formulas (9) and (10) take the form

c_\/j(r—r)zf(i—lj‘g. (11)

Knowing the density of the distribution of the redundancy
coeflicient, it is possible to determine the probability that this
coefficient will be in a given interval according to the formul

P(q<r<n)=[o(r)dr, (12)
4
where (7, r,) is the hit interval of the redundancy factor.
In general, the density of the stochastic coefficient distri-
bution may depend on some parameter, i.e

f(©=vy(a, ), (13)

where a is the parameter.
Thus, according to (8, 13), the distribution density of the
redundancy coefficient will also depend on the o parameter, i.e.

(p(r,oc)—w[cx,’ll—lj-rlz. (14)

As a result, it is possible to formulate the problem of opti-

mal stabilization of the given value of the redundancy coeffi-
cient ry due to the parameter a

1
F(a)=J(r—rO)2w( - 1) d—amln (15)
0

By minimizing the function (15) taking into account the
restrictions on the size of the redundancy coefficient, the opti-
mal value o is found. This makes it possible to find the opti-
mal density of the stochastic coefficient distribution

Y(o, 8)- (16)

According to (16), the numerical characteristics of the sto-
chasticity coefficient are found: the average value is

800 = [g-w(0t.8)d,
0

mean square deviation is

cg<a0>=J [(g=7(a0)? (g 0)dg.
0

As an example, we will consider specific data for monitor-
ing. Let it be known that the density of the stochastic coefficient
distribution is approximated by the normal distribution law

| (g-m,)’
e 2, 17)

o2

4

f(gmy0,)=

where m,, o, are numerical parameters: mathematical expec-
tation and mean square deviation, respectively.

Fig. 2 shows the graph of the density of the normal distri-
bution of the stochastic coefficient (17).

The corresponding parameters are equal

me=0.5; 0,=0.1; Mgy, =026; o,=0.05.

g, opt
According to formulas (14) and (17), the distribution den-
sity of the redundancy coefficient is written in the form

2
1
[;—l—mg]

I =
om0 )=————e % . (18)
F*-c,N2n

Fig. 3 shows the density graph of the redundancy coeffi-
cient (18).

The numerical characteristics of the redundancy factor are
presented below:

- average value

o ro2n (19)

flg) & £

h
2:"1\
TN

4

7AN N

0 01 02 03 04 05 06 07 08 09 1

— ] ——---)

Fig. 2. Stochastic coefficient density plot:
1—m,=0.5;6,=0.1; 2— m,,,=0.26; G, = 0.05

g,0pt
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I(f m) 6 g
or’ "0, (20)

B 1 I(r m,)’ *50[ ]dr:o.o45.

Noaiory

Consider the case when the stochasticity coefficient r;=0.8
is set. Using formula (15), we will find the optimal value of the
parameter m,

1
I .
F(m)=[(r=r)*— e
) .

or
G
1 r(r-0.8) 08)2* 2 .

Carrying out the minimization according to (21) under the
condition that o, = 0.05 gave the following result

=0.26. (22)

F(m,)=

g opt —

Then, according to (22),

20 k1 750[171 26

" amyr

The found value (23) is quite close to the value given by
= 0.8.

Figs. 2 and 3 present graphs of densities of stochasticity
and redundancy coefficients as a result of optimization ac-
cording to (21).

The analysis of the optimization results shows that the
graph of the density of the stochasticity coefficient has shifted
along the horizontal axis to the left, and, in turn, the graph of
the density of the redundancy coefficient has shifted to the
right. The obtained results indicate that at this enterprise the
information is on average 79.4 % deterministic and 20.6 %
stochastic with a mean square deviation of 5 %.

J dr=0.797. (23)

At the last step, we determine the probability of the redun-
dancy coefficient falling into the specified interval using for-
mula (12).

P(r<r<r)= j e T odr. (4)

Then, according to (24), the probability of the redundancy
coefficient falling into the given interval (0.75; 0.85) will be

1 0854 e—SO-[%—LZG]

0.0521 OLTZ

Thus, with a probability of 0.881, the redundancy coeffi-
cient as a random number will fall into the given interval (0.75;
0.85).

Conclusion. The conducted research made it possible to
come to a conclusion regarding the existence of an optimal ra-
tio of deterministic and stochastic information connections in
the functioning of the enterprise.

Management decision-making processes at enterprises are
currently implemented under the conditions of active develop-
ment of the information society, the key concept of which is
information, the basis is information and communication
technologies, and the important goal is the realization of the
value of time.

The enterprise activity monitoring system is the main
component of information support for strategic management,
which ensures the collection of information from various
sources, its formalization in the form of structured data, and
its further analysis.

In the conditions of the market economy, the interest of
various participants in the economic process in timely, objec-
tive and adequate information about the business activity and
financial condition of the enterprise has increased significant-
ly. Users of information are different, their goals are competi-
tive, and often opposite.

Despite the difference in their goals, all subjects at the en-
terprise have a common interest, they are interested in reliable
analytical information about the enterprise’s activities. The
system of monitoring the company’s activity should provide
information useful for all interested parties, and in this sense it
acts as a means of communication and coordination of inter-
ests. Therefore, the monitoring system of the enterprise should
be intersubjective. This notion of monitoring is consistent with
the general scientific principle of invariance.

Currently, there is, along with others, a general problem at
enterprises of the mining and ore complex — the problem of
information management. Management of enterprises must
operate with a significant amount of information and make
timely and rational decisions. The rationality of managerial
decision-making depends on the level of awareness of manag-
ers, on the timeliness of receiving relevant information, on the
level of access to “quality” information

It is proved that deterministic and stochastic relationships
are not in equilibrium, but in a state of evolutionary dynamics.
During monitoring, the amount of information about this enter-
prise increases. Reducing the uncertainty of knowledge about
the enterprise leads to the appearance of redundant information.
Such excessive information is deterministic information.

At the same time, stochastic connections are a source of
new, unpredictable information received through channels
from the external environment. It is noted that a high degree of
determination can be achieved as a result of innovations. Nev-
ertheless, the statement that the limit of any development is a
narrow specialization caused by the complete determination of
the system is correct with one significant caveat: the consid-
ered development process is carried out at an unchanged
structural level.

2

P(0.75<r <0.85) = dr=0.881.
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Analysis of the monitoring process of enterprises shows
that, having achieved determination at a given level of man-
agement, the management system continues development at a
more complex level. The transition of Ukrainian mining enter-
prises to strategic tools of planning and control involves the
improvement of information and analytical support of the
management process.

The main purpose of monitoring the company’s activity is
to provide decision-makers with analytical information. At the
same time, monitoring systems should not only provide gener-
alization (aggregation and convolution) and provide data in a
form convenient for perception. The principle of informative-
ness requires the use of such types of aggregation and convolu-
tion of indicators that minimize the loss of information during
its transformation.

Regarding iron ore enterprises, this is the transition from
paper media to digital systems.
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Meta. BuzHaueHHsI ONTUMYMY CHiBBiTHOLIEHHS JETEP-
MiHOBAHOCTI Ta CTOXaCTMYHOCTI Ha 3acagax MOHITOPUHTY [li-
SUTBHOCTI 3J1i30pyIHOTO MiANPUEMCTBA 3a/J1s1 YCYHEHHS He-
BU3HAYEHOCTI MPU MPUUHSATI yIIpaBIiHChKUX PillIeHb.

Meroauka. Y npoiieci 10CTiIKeHHsI 3aCTOCOBaHI METO/I0-
JIOTIUHI 3acali CUCTEMHOIO aHaji3y, a caMe eHTPONiiHO-1H-
(hopMalliitHi criBBiIHOLLIEHHS, 1110 XapAKTEPU3YIOTh CTPYKTY-
py Ta cTaH miacucteMm. MeToanyHi miaxomau Teopii iHpopmarrii
1010 BU3HAYEHHSI Mipu iHbOopMallii 3a1/1s1 YCYHEHHSI HEBU-
3HAYEHOCTi. MeTOom0JIOTis MOHITOPMHTY AiSIZILHOCTI MiANIPU-
€MCTB BiZITTOBITHO 10 HAKOMUYEHHSI Ta 30epiraHHs iHhopMma-
1ii 3a1J1 3a0e3neueHHsT e(heKTUBHOTO YITPaBIiHHS.

PesyabraTu. JloBeneHo, 110 y npoueci 3AiiCHeHHs MOHi-
TOPUHTY (QYHKIIOHYBaHHS 3aJli30pyIHOTO IiATTPUEMCTBA
BiIOyBa€ThCs 301/IbIIIEHHS KiJIbKOCTI iH(bopMaltii. Takum ym-
HOM, HasIBHICTb CTOXaCTUYHMX 3B’SI3KiB CTa€ 00’€KTUBHOIO
HeoOXxinHicTio. OnHaK, NpU LIbOMY JeTepMiHOBaHi 3B’SI3KHU
HE CTalOTh MEHII CYTTEBUMU. 301JIBIIYETHCS KiTbKIiCTh iH-
(opmatiii, 110 € MiArPYHTSIM MOSIBM HAIUIMIIIKOBOI iHhopMa-
1ii. OGrpyHTOBAaHO, 11O CTOXAaCTUYHi 3B’SI3KU € JKEPEIOM
HOBOI, HerependauyBaHoi iHbOopMallii, Ika OTPUMYETHCS 10
KaHaJsiax i3 30BHILLIHbOTO CEpeOBUILIA.

HaykoBa HoBU3HA. YTiepllle TOCTiKeHe i YMCeTbHO BU-
3Ha4yeHe CITiBBIIHOLLIECHHS JETEPMiHOBAHUX 1 CTOXaCTUYHUX
iHdopMaLiitHUX 3B’3KiB Ha 3acagax MOHITOPUHTY (PyHKIIiO-
HYBaHHSI TATTPUEMCTBA, 110 CKIIAAA€E MiATPYHTS ISl yCYHEH-
H$1 HEBU3HAYEHOCTi MPU MPUIHSTI YIIPaBAiHChKUX PillIeHb.

IIpakTyHa 3HAYMMICTh. AHaJi3 TMPOLIECY MOHITOPUHTY
3a1i30pyAHUX MiATPUEMCTB MOKAa3YeE, 1110, JOCATHYBILU Je-
TepMiHallil Ha 3aJaHOMY PiBHi YIpaBliHHS, BIAMIOBiIHA CHUC-
TeMa IMPOMIOBXKYE PO3BUTOK Ha OifblI CKJIagHOMY piBHi. Ha
3a1i30pyAHUX TIANPUEMCTBAX CIIOCTEPIraeThCsl Mepexin Bil
rnarnepoBUX HOCIiiB iH(opmallii Ha nubpoBi cuctemu. Y pe-
3yJbTaTi iHHOBALLI MOXe OyTW MOCSITHYTU BHUCOKMI CTy-
MiHb AeTepMiHallii. | TUM He MEeHII, TBEPAXKEHHS, 1110 MEXKEIO
OyIb-SIKOrO PO3BUTKY € By3bKa CIlellianizallisi, ika 00yMOB-
JIeHa TIOBHOIO JeTepMiHalli€l0 CUCTEMMU, CIIPaBEIMBE 3a O~
HOTO CYTTEBOTO 3aCTEPEKEHHS: PO3TJITHYTH MTPOLIeC PO3BU-
TKY 3MiICHIOETHCS HA HE3MiHHOMY CTPYKTYPHOMY DPiBHi.

KimouoBi ciioBa: 3aaizopyoue nionpuemcmeo, demepminosa-
Hicmb, CMOXACMU4HICMb, HEeBU3HAYEHICMb, MOHIMOPUH2, IH-
gopmauyis
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